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BBEJIEHUE

CoBpeMEeHHBII PBIHOK MPOrPaMMHOTO OOecHeueHus Mpejaraer
MHO>KECTBO YHUBEPCATBHBIX CUCTEM
aBTOMATH3MPOBAHHOTO MPOCKTHPOBAHUS, OOJIaNAIOMIMX MOITHBIMHU
cpenctBamMu 3D-MoienupOBaHUsA, W MO3BOJISIOMIMX 3HAYUTEIBHO
MOBBICUTH (PPEKTUBHOCTh PabOTHI KOHCTPYKTOPOB U TEXHOJIOTOBB
CaMbIX pa3IM4HbIX chepax MPOEKTUPOBAHUS U IPOU3BOCTBA.
Onnoit u3 Hambonee BOCTPEOOBAHHBIX CHUCTEM IOJ0OHOTO Kiacca
apigercs Siemens NX, IpeacTaBisIOMMA cOOONW HWHTEPAKTHBHYIO
CHCTEMY aBTOMATH3aLUU MPOSKTUPOBAHMS, pacueTa U U3rOTOBJICHHUS
U3JIeNN, TpeJHA3HAYCHHYIO JJisi MCIOJNBb30BAHMS B Pa3IUYHBIX
OTpPACISIX MPOMBIIUICHHOCTH.
NX OoTHOCHTCS K TaK Ha3bIBAEMBIM CHCTEMaM BBICOKOTO YpPOBHS
aBTOMATHU3HPOBAHHOTO MPOEKTUPOBAHMS U O0JaNaeT MIUPOKUM
HaboOpoM AHCTPYMEHTAJIBHBIX CpEIICTB. NX IIAPOKO
pacmpocTpaHeHa BO BCEM MHUPE M HCIOJB3YeTCs i pa3paboTKu
MPOAYKIUHU BEAYIIMMH MHPOBBIMH MPOU3BOJUTEISIMH, TaKUMH Kak
Daimler, Bosh, Boeing, NASA Jet Propulsion Laboratory,
«OKbB um. Cyxoro», «I'KHIIL| um. Xpynuuesa», [TAO «KAMA3»u
np. OcHOBHasg 3ajaya CHUCTEMbl B KOHEYHOM HTOI€ COCTOUT B
COKpAIllEHUH CTOMMOCTH CO3IAaHUS W3NS, YIyYIIEHHH €ro
Ka4yecTBa M COKPAILEHUH CPOKOB BbIX0JIa HA PHIHOK.
Jlist 0603HaUeHMSI CUCTEM ATOTO KJlacca MCIOoIb3yeTcsiabOpeBuarypa
CAD/CAM/CAE (Computer-Aided Design, Computer-Aided
Manufacturing, Computer-aided Engineering), 4To HOCIOBHO
nepeBoautcs kak «lIpoextupoBanue ¢ Ilomompio KommbroTepay,
«zrorosnenne ¢ [Tomompro Kommbrorepay,
«KomnbroTepHast mojiep>Kka WHXXEHEPHBIX pacdeToB». B pycckom
S3bIKE I 00O3HAYCHHWsI BHIMICTICPEUNCIICHHBIX Pa3HOBHIHOCTEH
nporpamMm UCTOJIb3YyeTCs TEPMUH CAIIP (cucrembl
aBTOMATH3HPOBAHHOTO TIPOCKTUPOBAHUS).
IToncucrema CAD mpenHazHaueHa JUIsl aBTOMATU3ALUN IPOEKTHBIX,
KOHCTPYKTOPCKMX M UYEPTEeKHBIX paboT U pa3pabOTKU MPOEKTHO-
KOHCTPYKTOPCKOM JOKyMEHTalMu (MOJEIMpOBaHUE JAeTaled Hu
cOOpOK, co3aHue YepTexkel, aHallnu3, ONTUMU3ALHS
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koHCTpyKuud u T.1.). Cucrema NX CAD mo3BONSi€T BBIOJHUTH
MOJICTIMPOBAaHUE JeTaiel U CcOOpPOK H3Aenusi, MPOBECTH aHaIH3
MepeceyeHnil U pacy€T Macchl, MOATOTOBUTH 2D-T0KyMeHTaluwo -
yeptexxu wim 3D-1okyMeHTanuo ¢ ucnonb3oBanueM PMI (pasmepbl
M aHHOTanmuu HaHocsATcs Ha 3D-momens). € moMomisro
WHCTPYMEHTApHsl  NPUIOKEHHH  MOJEIMPOBAHMS  JETaled U
COOpOUYHBIX €IMHUI], TII0JIb30BaTeIb MOXET CO3[aTh IIOJHBINA
uu(poBOH aHANIOT pa3padaThIBAEMOro y3ja UiId €IUHUYHOHN JIeTalu,
COJEp)KalllMii TOYHYIO TIE€OMETPHUIO, pPACCUUTAHHBIE MAacCOBO-
MHEPLUUOHHBIE XapaKTEPUCTUKH, CBOMCTBA MAaTEpPUAJIOB, a TAK)KE BCE
TpeOOBaHUs HEOOXOIUMBIE JIJISl U3TOTOBJICHUSI MKOHTPOJISL.
Bo03MOXHOCTH CHUCTEMBI MO3BOJISIIOT MOJEIUPOBATh M3AETUS 000U
CTENIEHU CJIO)KHOCTH U PAa3MEPHOCTH — OT OBITOBOM TEXHUKHU J10
u3Nenuii KopabenbHOM M aBHAKOCMUYECKOH MPOMBIIUIEHHOCTEH.
DNeKTpOHHbIE MOJENH, co3gaBaeMmble B mpuiiokeHusx NX CAD
UCIONB3YIOTCS Jajee B MOIYJSIX HWHXEHEPHOrO aHailu3a |
TEXHOJIOTMYECKON MOATOTOBKU ITPOU3BO/ICTBA.
[Toncucrema CAM obecrieunBaeT aBTOMATU3UPOBAHHYIOIIOATOTOBKY
yIpaBJIAOLMX IMporpamm Uit obopynoBanus ¢ YIIY Ha ocHoBe
MaTeMaTHYEeCKOH Moaenu AeTanu, cozgannor B CAD- cucreme.
Monayns NX CAM mnojpnepxuBaeT pasivyuHble BHIbI 0O0paOOTKH:
TOKApHYI0 00palboTKy, (¢pe3epHyr0 o0paboTKy Ha 3— 5-0CeBBIX
CTaHKax c 4qIry, TOKapHO-
(dbpe3epHyl0,  BJIEKTPOIPO3UOHHYIO  TPOBOJIOYHYIO  00paboTKY.
ConepXUT BCTPOEHHBIN MOAYJb CUMYJISIIMA 0OOpabOTKM Ha CTaHKe,
paboratonmuii B kojax ympasismoomed mnporpammbl (G- kopax),
KOTOpBIN ncnosib3yercs g ananu3a YII u obecriednBaeT KOHTPOIb
CTOJIKHOBEHUH.
@ynkiun uHxeHepHoro ananusza (CAE) obecrieunBaroT aHamu3
u3zienusi, COOpPKU U BO3MOKHOCTh CUMYJISILIUM ITPOLIECCOB CIIOMOIIbIO
LIMPOKOI raMMBbl MHKEHEPHBIX IPUIIOKEHHH.
HaGop cpenctB nmxeHnepHoro ananusa B cucteme NX mpeacTaBisieT
coboil mpunoxenue npe- U mnocropoueccuHra  (Pre/Post) u
MOJIKIIIOYaeMBbIX K MHTep(elicy pacu€THbIX pemiareneil. B kauectse
pemareneld MOKeT BbIcTymaTh Kak makeT NX Nastran, Ttak u
IIPOTpaMMHBIE MAKEThl IPYrux pa3padboTunkoB. Cpena MHKEHEPHOTO
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aHalM3a MOXKET padoTaTh KaK HE3aBUCHUMO, TaK U B MHTETPALUU C
PLM cucremoii Teamcenter. B nmocneaHeM ciiyyae Bce pacyeTHbIE
JNaHHble coxpassorcs B PLM cuctemel M ynpaBisIIOTCS C TOYKH
3peHusi IpaB JAOCTYNa, PEBU3MOHHOCTH, IPOLECCOB BBIITYyCKAa U
COrJacoBaHus, U T.J1.
Oynkiuu NX pazaesneHsl 10 "IprioKeHUsIM" 1 BO3MOXHOCTAM. Bee
GbyHKIIMOHATBHBIE MOMYJIM NX BBIBBIBAIOTCS W3  YIIPABJISIOIICTO
MOAYJIS (SIIPO CUCTEMBI), KOTOPBIN Ha3bIBaeTcs ba3zoBwiii Moayins NX
- Gateway. Bce ocTalbHBIE MOIYJIH SBIISIIOTCS HEOOS3aTEIbHBIMUA H
MOTyT  OBITh  MOAOOpAaHBI  COTJIACHO  crnenuduke  padoThI
I10JIb30BATEJI.
NX - 3TO MOJTHOCTBIO TpPEXMEpPHAs CHUCTEMA, KOTOpas MO3BOJSET
UJealbHO BOCIPOU3BECTU IMOYTH JIIOOYIO T€OMETPUYECKYI0 (hopmy,
OIlepUpYs YUCIaMH C yJIBOEHHOM TouHOCThbi0. Kak mpasuio, pabota
HAaYMHAETCS C MOCTPOEHUS F'€OMETPUM, ONMCHIBAIOILEH W3/1ENIne UIU
JeTalb KOHCTpyKuuu. Ha OCHOBaHMM CO3JaHHOM TPEXMEpPHOHU
F€OMETPUYECKON MOJEeNU H3AeNus BIOCIEACTBUM MOTYT OBbITh
MIOJIy4EHBI:

- TOJIHOCTbIO 00pa3MepEHHbIE YEPTEKY;

- KoMaHnbl s craHkoB ¢ UYIIY mpousBoasumx
00pabOTKy ¥ BBINOJHSIONUX  MPOU3BOJICTBEHHBIC
MIPOLIECCHI;

- WCXOJIHbIE JaHHbIE JUIsl pELICHUs 3aJ1ady
MHXEHEPHOT0 aHaiu3a, HalpuMep, AMCKPETHBIE MOJIENH
JUTS1 METOJ1a KOHEYHBIX 3JIEMEHTOB.

I[Ipu »TOoM, BHe 3aBucumoctu oOT YypoBHi CAIIP u ee
WHCTPYMEHTAJIbHOU HACBIIIEHHOCTH, MPaKTUYECKHU BCeraa
CYILIECTBYET Psijl 33/1a4, aBTOMATU3alUsI KOTOPBIX HE MPEACTaBIsAETCS
BO3MOKHOM C HMCHOJIb30BaHUEM CTaHAAPTHBIX CPeACTB cucteMbl. K
WX YUCIYy MOXXHO OTHECTH AaBTOMATH3AIMI0 PYTUHHBIX (YHKIIHUH,
TaKuX KaK TOCTPOEHHE MACCHBOB OJHOTHUIIHBIX 3JIEMEHTOB,
OTIMYAIOIIUXCS 0a30BBIMM pa3MepaMu, aHaJIW3 TEOMETPUH U
KOPPEKTUPOBKY 3HAYUTEIHHBIX 00BHEMOB



paHee CO3/JaHHBIX MOJENeH ¢ Lenbl0 HMX YHU(UKAUUU WIN
yCTpaHeHusi OIIMOOK, CO3/JaHHe MOAYJeH s pa3MelleHUus Hu
aHaJM3a B YepPTEXKe HerpapuuecKuX JaHHBIX, UMEIOIUX OTHOILICHHUE
K MpeaMeTHOH 001acTu 00beKTa IPOSKTUPOBAHUS.

Haunbonee 3¢ ¢hexkTUBHBIM CpEACTBOM pELICHUS MOJOOHBIX 3a/1ad
SBJIETCS HCIIOJIb30BaHUE uHTepdeiica MIPUKJIAIHOTO
nporpammupoBanus (API), mpencraBnstoniero co6oii OUOIMOTEKH
KJIACCOB, CTPYKTYp, Mpouenyp U GyHKUUN, MO3BOJISIONINE MTOTYyYUTh
MPOrPaMMHBIM  JOCTYm K OOBEKTHOM MOJENH  CHCTEMBI U
MIPU3BAHHBIA YIIPOCTUTH CO3/IaHUE MOJIB30BATEIBCKUX MTPOrPAMMHBIX
MOJTyJIeH, HHTETPUPOBAHHBIX C 0a30BBIM MPOTPAMMHBIM IPOYKTOM.
Hcnons3oBanue APl mo3Bomsier ocymecTBIsTh 3PPEKTUBHYIO
aJanTalyi0 CHUCTEMbl IPOEKTUPOBAHHUSA K CaMbIM  pa3IMYHbIM
MOTPEOHOCTSM, 3HAYUTENBHO pACHIMPATH €€ (YHKUHUOHAN, 4YTO
MIO3BOJISIET CYLIECTBEHHO COKpAaTUTh 3aTpaThl Ha MPOEKTUPOBAHUE
U3IEIUN.

B cucreme NX Habop cpenctB API momyumn nazpanme API NX
Open.

Ilepeuenb ocHOBHBIX HHCTpYMEeHTOB NX Open npusesieH Ha puc. 1.
Puc. 1. Unctpymentst NX Open

API NX Open IDEAL PLM

* Common API, «O6wwui API»
—NET
—C++
—Java
— Python
* Classic API, «Knaccuyeckue API»
—C/C++
—GRIP
* MNpouune API
— SNAP, «[Mpoctoe MNporpammuposaHue MpunoxeHuin nog NX»
— Knowledge Fusion
— Menuscript
— Block Ul Styler



OCHOBHBIM HMHCTPYMEHTapHe€M B HACTOSIEE BpeMs SBISCTCS
Common API, Bxmrovaronuii moanepxky s3eikoB .NET (VB u C#),
C++, Java, u, vaunnas ¢ NX 10 — Python.

Knaccuaecknii APl momnepxkuBaer C++ ¢ Gojee crapsiM HAOOpOM
¢byukuuii 1 GRIP, yracnenoBanubsiiit NX ot UNIGRAPHICS.
ITomumo 3Toro umeercst Habop cpeAcTs, He sBisAromuxcs NX Open,
HO OCYIIECTBIISIFOIIMX MOJACPKKY OCHOBHBIX MHCTpyMeHTOB. K nx
gyuciy otHocutcss SNAP — ympomennsiii API, npexncraBistommit
coboii coBpemennyr Bepcuto GRIP, Knowledge Fusiuon — nHabop

WHCTPYMEHTOB, TTO3BOJISTFOIIIAX BKJIFOUUTH JIOTUKY B
paspabarbiBacMyr0 MoOelb, Menuscript - CpelncTBa ajanTaiuu
untepdeiica cucremsr, Block UI Styler — wuwHCTpyMeHT s

pa3pabOTKU MPUIIOKEHUH, CTIONB3YIOLINX CTaHIapTHBIA HHTep(eiic
NX.

Jlo nosinenus «Oo6mero API» 6butn pa3paboransl Tpu panHux APIL,
KOTOpBIE B HACTOSIIIEE BPEMsI IOJIEPKUBALOTCS, HO HE Pa3BUBAIOTCA.
910 Open C, Open C++ u NX Oen GRIP. B Hacrosimiee Bpems
cpeactBa Common APl ucnonp3yloT 3HauUUTENbHOE KOJUYECTBO
¢bynkuuit (oxoso 5000),peannzoBanHbix B Open C.

HaubGonee cymectBenHsle  xapaktepuctukn Common  API
MIPUBE/ICHBI Ha pUC. 2.

Common API MIPEACTABIISET coboit COBPEMEHHYIO
YHUGUIUPOBAHHYIO Cpely pa3paboTKH, HHTETPUPYIOILYIO B cede Bce
BO3MOXKHOCTH 10 pa3paboTKe MyTeM MHCIOIb30BaHUS oOIIen
O00BEKTHOW MOJIETH.

Ha puc. 3 npexacraBineH nepedyeHb S3bIKOB MPOTPaMMHUPOBAHUS U
CpencTB pa3padoTku, nmoaaepxkuBaeMbrx Common API.

Llenpt0 JaHHOTO METOAMYECKOro TMOocoOusl SBJsIeTCs OOy4yeHHe
CTYJIEHTOB OCHOBHBIM mnpuemam ucnoiabs3oBanuss API NX Open nis
pelIeHns 3a/1a4 TPEXMEPHOTO MOAEIUPOBAHUS.



O6uwmit AP IDEAL PLM

Puc. 2. Xapakrepuctuku Common API

O6wunit APl — A3bIKK NPOrpaMmMUpoBaHus

Puc. 3. Ilepeuens nonnepxuBaembix Common API s3b1xK0B
MIPOrPaMMHUPOBAHHUS U CPEICTB pa3padOTKH



1. IPAKTUYECKAS PABOTA Ne 1
CO3JAHME INPOCTBIX MOJIEJIEHN B NX

Lenb pabotel: Hayuutbest coznmaBaTh mpocTeiiinne OUOIMOTEKH B
Visual Studio mis NX 7.5 u 3amyckarh MX Ha BbIOTHEHHE B NX,
HAy4YUThCS PHUCOBATH MPOCTEUIINE IPUMUTHUBEI (JIMHUSA, ayra), 2D-
Mozenu (IIpSIMOYTOJIBHHUK, OKpYKHOCTb), a Takke 3D-monenu
(uunuuAp, NapajvleNienuies, map) Ha HUX OCHOBE C IIOMOIIbIO
OTepaluil «BBIIABIMBAHUE)» U
«BpAIICHHUEY.

1.1. TeopeTnueckas 4acTb
Jlnst pa3pabOTKU MPUKIAIHBIX TTOJIB30BATENLCKUX TporpaMm st NX
7.5 1enecooOpa3HO HCIIONB30BaTh cpeay pa3padoTku Microsoft
Visual Studio 2008, xak Han6omee 3PpPEKTUBHO MOANESPKUBAIOIIYIO
mabaonsl NX7 Open. JIns NX 8.0 pexomeHayeTcsi UCHOIb30BaTh
Microsoft Visual Studio 2010 wmu Oosee TO3AHHE BEpPCUU
MPOrPaMMHOT0 IPOAYKTA.
Jlnst mosrydeHusl JOCTyla K MacTepy CO3JaHHs IMOJb30BATEIbCKUX
nporpamMMm anss NX 7.5 B Visual Studio HeoOXoauMO BBITOTHUTH
ClIeAyIOIINE AEHCTBUS:

1. OtkpsiTh nanky “vs_files”, koTopast HaXo0AUTCS B
nanke ycranoBiieHHOro NX. [lo ymomyaHuio myTh K HEM:
C:\Program Files\UGS\NX7.5\UGOPEN\vs_files.

2. CxonwmpoBaTh cogepxumoe nanku “vs_files” B karanor
Visual Studio. ITyTs k karanory no ymonuanuto: C:\Program
Files\Microsoft Visual Studio 9.0. Ilpu konupoBanuu 3aMEHUTH
CyllecTBYoIure (Gaiibl U Manku.

[Ipu 3amycke Visual Studio mocne BBIMOJIHEHUS BBIIIEONHCAHHBIX
JIeWCTBUH B JHAIOT CO3/IaHUS TPOEKTOB JI0OABISAIOTCS TpH
«mactepa». Paccmorpum paborty ¢ «mactepom» st C# . B kauectBe
Tuna npoekToB BbeiOepeM C# (puc. 1.1). B oTkpsiBIIeMcs cripaBa
MeHo BeiOepeM NX7 Open C# Wizard. Jlanee 3aganum umsi v myTh
COXpaHeHHUs MpoekTa, HaxkmeM kHonky OK.
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Cospars npoekt Ll_J'@ et
Tunsi npoexTos: Wabnomsi: NET Framework35  ~| (]

Visual C# Ycranoenenbie wabnows Visual Studio
Windows £
Web

CmapT-ycTpoiicteo
Office ._'DHaﬁm wabnoHel 8 NHTepHere...

[l Baza aaHHbIx
Reporting

Il WCF

Workflow

' Tecr

Visual C&

Ll Apyrve s3bikn

Apyrue Tunbl NpoekTos
\ TecToeble NpoexTo!

Create an NX7 Open C# project

|| Vimg: NX7_Open_CS_Wizard10

||
I Pacnonoxenne: D:\Program files - l 0O630p...
Pewenne: Cozpate HOBOE peLueHne v | [V]Cosgate katanor ans pelueHus
Wms persenus: NX7_Open_CS_Wizard10 '
' [ omen ] |

Puc. 1.1. Macrep co3nanust mpoekTa

B otkpeiBIIeMcs OkHe HaxkmeM KHomKy Next. B ciemyromiem okHe
(puc. 1.2) BbIOMpaeM THUIT CO3JaBAEMOT0 MPHJIOKEHUS € THUIIbI
ucnonb3yembix APL. Beibepem «An internal application that can be
activated from an NX session» (DLL), 4To cOOTBETCTBYET CO3JaHUIO
NPUKIIAQJHON MOANpOrpaMMbl B BUJe JUHAMUYecKol Oubnnorexu. B
nyHkte  «UseAPIs»  ycTraHOBMM  rajoykd  HalpoTUB JBYX
IpeJularaeéMblX BAPHAHTOB M HAXKMEM KHOIIKY Next.

B otkpsiBiiemcs okHe (puc. 1.3) BbeiOepeM omuuu 3arpy3ku U
BBITPY3KU paspabarbiBaeMoil Oubnnorexku. BwibepeM B KauecTBe
onuuu 3arpy3ku «Explicitly (Main)». B xaduecTBe omuuu BBITPY3KH
BeIOEpeM «Automatically, when the application completes». B
JaHHOM ciy4yae OubOnuoreka OyaeT BbIrpykeHa BMecTe ¢ NX.
Jlpyrue BapuaHThl MO3BOJIAIOT BBITPYKaTh OWOIMOTEKY moOCIe
3aBepILEHHs ee padOThl WM Yepe3 CleHUaIbHbINA AUAJIOT.

[Tocne 3aBepiieHns HaCTpOiikU HaxkmeM KHOmKY Finish, mocne uero
OTKPOETCSI OKHO HAIIMCAaHUS MPOTPAMMHOTO KOJIa.
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| NX7 Open C# Wizard - NX7_Open_CS Wizard

Application Settings

Overview What type of Open application would you like to create?
Application Settings @ Aninternal application that can be activated from an NX session (DLL)
Entry Points () An external application that runs independent of NX (EXE)
Use APIs:
Use NXOpen.UF API
Use NXOpen.UL APT

[ <previous | [ mext> |[ Fish ][ cancel |

Puc. 1.2. Bei6op Tuna co3gaBaeMoro NpuaokKeHus U TUIa
ucrnonb3zyembix API

s

Overview How would you like to activate the application?
Application Settings v Explicitly (Main)
Entry Points I Automatically (Startup)

™ From a User Exit

Open Part (ufget)
New Part (ufcre)
Save Part (ufput)
Save Part As (ufsvas)
Import Part (ufmrg) X

i »

How would you like to unload the application?

("~ Explictly, via an unload dialog

< Previous j Next > | Finish I Cancel

Puc. 1.3. HacTpotlika 3arpy3Ku U BBITPY3KH OUOIMOTEKH
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B Visual Studio naitaure nporenypy Main, SIBISIOITYFOCSTOUKON
BXO0JIa 3aITyCKaeMOTO IPUIOKECHUS:

/[Explicit Activation

//This entry point is used to activate the application explicitly

public static int Main(string[] args)

{

intretValue = 0;

try

{

theProgram = new Program();

//TODO: Add your application code here

theProgram.Dispose();
(};atchO\IXOpen.NXExceptionex)

/{/ ------- Enter your exception handling code here -
;eturn retValue;

}

Bmecto crpoxku «/TODO: Add your application code here»
BBOJIUTCSI IIPOTPAMMHBIN KOJI BAIIETO TPUIIOKEHUS.

[Ipuctynum K cO3JaHMIO MPUMHUTHUBA «OTpe30k». PaccMmaTpuBaemast
O01OIMOTEKa HAYMHAETCS CO CIEAYIOIEHKOHCTPYKLNU:

Tag UFPartl; String

namel ="1";Int

unitsl = 1;

theUfSession.Part.New(namel, units1, out UFPart1);

[lepBbie TpW CTpPOKM TEKCTa TMPUMEHSIOTCS JUIsl  OMHCAHUS
nepeMeHHbIX. B nanHoM konTekcte nepemenHass UFPartl sBusercs
JeTanblo (CO37AeTCsS HOBBIM MPOEKT), €€ THUIl 3aJaeTCsl Kak TAr
(TumoBoit 00bekT NX). namel - cTpokoBas MepeMeHHas, KOTopas
3amaet uMs Qaina getanu. unitsl — nmepemenHas
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LEJIOUUCIICHHOTO THUIIa, ONpeaessomas Tun cucremsl mep (1 —
MeTpUYeCcKas cHucTemMa, 2 — aHrimiickas). YerBepras cTpoka
OTBEYAET 3a CO3/aHue HOBOW jaeranu. [lepemennsie namel u unitsl
I Hee ABsioTcs BXxoaabiMH, a UFPart] BEIXOJHBIMEH JaHHBIMH.

B nocnenytoniem 6510ke OMUCHIBAIOTCS 2 OJIHOTUITHBICIIEPEMEHHBIE,
COOTBETCTBYIOIIME KOHEUHBIM TOUKaM oTpeska. double[] 11_endptl =
0,0, 0.00 };

double[] 11_endpt2 = { -100, 0, 0.00 };

Tun nepeMeHHBIX — MacCHB BEIIECTBEHHBIX YHCEN. 3amoJIHEHUE
MAacCHBOB  OCYIIECTBIICTCS TPOMKAMU YHCEN, SBISIOIIMMHUCS
KoopauHaTaMu Touek B 3D mpocTpaHCTBE;  KOOpPAMHATHI
ykasbiBatoTcsi B mnopsanke X, Y, Z. Tak Kak 3CKW3 IUIOCKHUU,
KOOpJMHATa Mo TpeThel ocu (Z) mocTosiHHA (B JaHHOM ClIy4ae paBHA
0).

[Tocneayromuii 610K CO37a€T HOBYIO CTPYKTYPY.

UFCurve.Line 11 = new UFCurve.Line();

Crpyktypa 11 otHOcuTcs K  conemuaibHoMy Tumy  NX,
COOTBETCTBYIOIIIEMY  TakOMy  OOBEKTy, Kak OTpe3ok. B
nocneayromeM pparMeHTe IporpaMMHOTO KOJia 33Jal0TCsl KOHEUHbBIE
TOYKHU OTPE3KA.

~—

11.start_point = new double[3];

11.start point[0] =11 endptl1[0];
11.start_point[1] =11 _endptl[1];
11.start point[2] =11 endptl[2];
11.end_point = new double[3];

I1.end point[0] =11 endpt2[0];
I1.end point[1]=11_endpt2[1];
11.end point[2] =11 endpt2[2];

IIepBas cTpoka CO34aCT MaCCUBBI BELICCTBEHHBIX YUCEN, B KOTOPHIE
OyIyT 3amMChIBaThCS TPOMKH KOOPAWHAT Touek oTpeska. CTpoku 2 —
4 3amaror koopamHatel Mo X, Y, Z HayaJbHBIX TOYEK OTPE3KOB.
Ctpoxu 6 — 8 3a71a10T KOHEUHBIE TOYKH OTPE3KOB.
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TekcT, npuUBEIEHHBIM HIKE, OTBEYAET 3a CO3/aHue oTpe3ka B 3D-
IIPOCTPAHCTBE.

Tag[] objarray = new Tag[1];
theUfSession.Curve.CreateLine(ref 11, out objarray[0]);

[TepBast cTpoka co3JaeT MEpEeMEHHYI0 objarray, MpeACTaBIISIOIYIO
coboii MmaccuB ToroB. Kaxmas mocriemyromasi CTpoka coO37aeT
0Tpe30K B 3D-npocTpaHCTBE C MOCIEAYIOMNM ero 0TOOpaKeHueM Ha
sKpaHe. B kadecTBe BXOJHBIX NAHHBIX HCIIOJNB3YIOTCS KOOPAMHATHI
KOHEYHBIX TOYEK OTpe3Ka. Beixognas nHpopMmanus,
NPEACTABIAIONIAasi  TAT  KaXIOro  OTpe3Ka,  3aliChIBACTCS
MO2JIEMEHTHO B MacCHB objarray.

Jlnst coxpaHEHUs! pe3yJbTaTOB IMOCTPOSHUH MOYKHO HCIIOIB30BATh
KOMaHYy:

theUfSession.Part.Save(); - coxpansier jaetaab B (aill ¢ MMEHEM,
3aJaHHBIM  TIEPEeMEHHOM namel, 1O yMONYaHHIO TMYTh K
COXpaHEHHOMY daitry HAXOJUTCS o azpecy:
C:\ProgramFiles\UGS\NX7.5\UGII. Ilpu coxpanenuu ¢aiina Moxer
noTpeOoBaThCsl €ro pydyHOE YAAJeHHE INMPH MOBTOPHBIX 3aITyCKax
OubINOTEKH.

Jlanee HEOOXOAMMO OTKOMIMIMPOBATH MPOEKT. JIJIi 3TOr0 MOXKHO
BOCIIOJIb30BaThes KiaBuineil F6. Ecnu Bce crnemaHo BepHO, B OKHE
OoMOOK U NpenynpexaeHuid OyJeT BbIBEJAEHO cooliieHue o0
OTCYTCTBUM  OIIMOOK. Moryr  mpHCyTCTBOBAaTbh
NPENyNpEeKACHNs, HE NPEMATCTBYIONIME HOPMalbHOW paboTe
NPWIOKEHHs, OJHAKO PEKOMEHAYETCS THIATeNIbHO C HUMH
O3HAKOMHUTBHCS M TI0 BO3MOXXHOCTH WX YCTpaHUTh. Pe3yiabTatom
KOMIWISMK  siBisieTcst  ¢aitn ¢ pacmupenuem .dll u umenewm,
3aJaHHBIM MIPU CO3aHUM NpoekTa. Dai pa3MeNaeTcs B KaTauore
«Debugy, pacnionoxeHHOM B nanke «Biny.

[Tpumep nytu:

C:\Projects\NX7 Open CS Wizard1\NX7 Open CS Wizard1\bi
n\Debug.

Buumanmue: NX 7.5 He mnommepxwBaeT padboTy C

KUPUUTNYECKUMU (DaiiIoBBIMU UMEHAMH, IOATOMY BCE MYTH U
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UMEHa, C KOTOpbIMH paboraer NX, IOKHBI OBITH BBITOJTHEHBI
UCKJIFOUUTENIbHO JJaTUHULEH. [{ns 3amycka 6MOaMoTeKn He00X0 MO
3arpy3uTb NX OT MMEHU aJMUHUCTPATOpA, IIOCJIE YEro B ITIABHOM
MEHIO BBIOpaTh MOCIIEI0BATEIbHOCTh KOMAH/

«®Paitn  — Bemonaute — NX (QyHKUHS [OJIB30BATENS WIH
BOCIIOJIb30BaThesl couetanueM kiasumr Ctrl-U. B 3amycruBmemcs
JMalioTe OTKPBITUA (aiiia clieayeT yka3arh TpeOyemyro OHOIHOTeKy
n Haxatb OK.

PesynbraT BBINONHEHUS CO3/IaHHOW paHee OMOIMOTEKM MOKa3aH Ha
puc. 1.4.

SiEWENS = & X

.
z
o
&l
,"”I‘
S = X |
= e
=
=
|
Puc. 1.4
Hainee paccMOTpUM pucoBaHue 2D-¢urypsl

«IPSIMOYTOJILHUKY», COCTOSAIIEH U3 4 OTPE3KOB, COEAMHEHHBIX MEXKIY
co0oii. Heo0xo1umMo OTKPBITH HOBBIN MPOEKT U CO3/1aTh OTPE3KH.

//cozlaHue HOBOT'O MPOEKTa
Tag UFPartl;

string namel = "rect";
int unitsl = 1;
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theUfSession.Part.New(namel, units1, out UFPart1);

double[] I1_endptl = { 0, 0, 0.00 }; /HauanbHas ToUKa
double[] 11 _endpt2 = { -100, 0, 0.00 }; //xoHe4yHast TOUKA
double[] 12_endptl = { -100, 0, 0.00 };

double[] 12_endpt2 = { -100, 30, 0.00 };

double[] I3 _endptl = { -100, 30, 0.00 };

double[] 13_endpt2 = { 0, 30, 0.00 };

double[] 14 endptl = { 0, 30, 0.00 };

double[] 14 _endpt2 = { 0, 0, 0.00 };

UFCurve.Line 11 = new UFCurve.Line();
UFCurve.Line 12 = new UFCurve.Line();
UFCurve.Line 13 = new UFCurve.Line();
UFCurve.Line 14 =new UFCurve.Line();

11.start_point = new double[3];

I1.start_point[0] =11 endpt1[0];
11.start point[1]=11_endptl[1];
I1.start_point[2] =11 endpt1[2];
11.end_point = new double[3];

11.end_point[0] =11 _endpt2[0];
I1.end point[1] =11 endpt2[1];
11.end_point[2] =11 _endpt2[2];
12.start point = new double[3];

12.start_point[0] =12_endpt1[0];
12.start point[1] =12 _endptl[1];
12.start_point[2] =12 _endpt1[2];
12.end_point = new double[3];

12.end_point[0] = 12_endpt2[0];
12.end point[1] =12 endpt2[1];
12.end_point[2] =12_endpt2[2];
13.start_point = new double[3];

13.start_point[0] =13 _endpt1[0];
13.start point[1] =13 endptl[1];
13.start_point[2] =13 _endptl[2];
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13.end_point = new double[3];

13.end_point[0] =13 _endpt2[0];
13.end point[1] =13 endpt2[1];
13.end_point[2] =13 endpt2[2];
14.start_point = new double[3];

14.start_point[0] =14 endpt1[0];
14.start_point[1] =14 _endptl[1];
14.start_point[2] =14 endpt1[2];
14.end_point = new double[3];

14.end_point[0] =14 _endpt2[0];
14.end point[1] =14 endpt2[1];
14.end_point[2] =14 endpt2[2];

Tag[] objarrayl = new Tag[4];
theUfSession.Curve.CreateLine(ref 11, out objarrayl[0]);
theUfSession.Curve.CreateLine(ref 12, out objarrayl[1]);
theUfSession.Curve.CreateLine(ref 13, out objarrayl[2]);
theUfSession.Curve.CreateLine(ref 14, out objarray1[3]);

CoxpaHuM NpPOEKT, OTKOMITUIUPYEM ero U 3amyctuM B NX.Pesynbrar
BBIITOJIHEHUS IIPUBEJCH HA puc. 1.5.

Puc. 1.5
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Tenepb OCBOUM  OIICpallui0  «BBIAABJIIMBAHHUCY»  IJId CO3JaHUS
napajuienenunena. OTKpoeM YK€ CO3/JaHHBII U COXpaHEHHBIN
MIPOEKT, B KOTOPOM OBLI MIOCTPOEH MPSMOYTOJIbHUK. BHecem B Hero
HECKOJIbKO W3MEHEHUH (IPe/ICTaBICHHBI HMXKE KOJ[ BCTaBISETCS
MOCJI€ CO3/IaHUsI PSMOYTOIBLHUKA).

double[] direction = { 0.0, 0.0, 1.0 };

//TlepeMeHHasl, 3aarollas 3HAYCHUsT HAIPABJICHUS BBIIABIUBAHHSI
/lock CZ

double[] ref pt = new double[3];

//Tpebyemasi, HO He UCTIOJIb3yeMasl IEPEMEHHAs

string taper_angle = "0.0";

//TlepemenHas, ONpejensiomas  3HaAuU€HHWE  YKIOHAa  IpH
//BBInaBIMBaHUK

string[] limit = { "0", "80" };

//TlepeMeHHast, ompeseNnstonas MnapaMeTpbl Hayajla M KOHIA
//onepanyy BeIIaBIMBaHKS

Tag[] £

1t — T§epeMeHHas JJid 3alluCu  yKa3zarenass Ha  OOBEeKT,
//momyuuBIIMiics B pe3yabTaTe ONEPALMU BbIIABIMBAHHUS
theUfSession.Modl.CreateExtruded(objarray1, taper angle, limit,

ref pt, direction, FeatureSigns.Nullsign, out f);

[Tapamerpsl onepannu «BeiaBnuBaHus»:
1. objarray - MaccuB OOBEKTOB BbIIaBIMBAHHUS;
2. taper angle - yron ykioHa;
3. limit — Ha4aJo ¥ KOHEIl BEIAABIMBAHUA;
4. ref pt—mycroii mapamerp;
5. direction — HampaBiieHHE€ BbIIaBIMBaHUA (OCh X,y WU
2);
6. FeatureSigns.Nullsign - 3amaer OyneBy omnepanuio, B
JTAHHOM CJIy4ae olepaiusi OTCyTCTBYET;
7. { - BBIXOAHOM MapaMmeTp - yKaszareib Ha pe3yJbTaT
oreparuu.
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PesynbTat BeINOIHEHUS IPUBEEH HA pUc. 1.6.

Puc. 1.6

CozpaauM NpUMHUTHUB «ayra». Jis 3TOro B HOBBIH MPOEKTBCTaBUM

KOJI, IIPEJICTABJICHHBIN HUXKE.

//co3aaHne HOBOTO MPOEKTA

Tag UFPartl;

string namel = "rect";

int unitsl = 1;

theUfSession.Part.New(namel, units1, out UFPart1);

Tag[] objarray = new Tag[7];
Tag wcs, matrix;

double[] arcl _centerpt= {0, 0, 0 };

//TlepeMeHHast, coeprkalas 3Ha4eHUsI KOOPAUHAT LIEHTPa TyTH
1,7}

double arcl_start ang = 0;

//TlepeMeHnHast, cofepKaliasi 3Ha4YeHUe yriia Hayana JIyTH (B

//pannaHax)

double arcl _end ang = 3.14159265358979324
/*MOMyOKpY>KHOCTH*/;

//TlepeMeHnHast, coepxKanias 3HauCHUE yTiia KOHIA TyTH (B
//pamnaHax)

double arcl_radius = 50;

//TlepemenHHas1, coeprkaias 3HaUeHUEe pajnyca yTH (B paaruaHax)

UFCurve.Arc arcl = new UFCurve.Arc();
arcl.start angle =arcl start ang;
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//Hauanensrii yron arcl.end angle

=arcl_end ang;

//KOHEYHBIYTOJI

arcl.arc_center = new double[3];

//MenTp nyru 1

arcl.arc_center[0] = arcl centerpt[0];
//Koopnunata mieatpa ayru o X arcl.arc_center|[1]
=arcl centerpt[1];

//Koopnunata 1ieatpa ayru 1o Y arcl.arc_center[2]
=arcl centerpt[2];

//KoopauHata 1ieHTpa ayru 1o Z

arcl.radius = arcl_radius;

//panuycayru

theUfSession.Csys.AskWcs(out wcs);

//Tlonydenue yka3aTelisi Ha aKTUBHYIO CUCTEMY KOOPMHAT
theUfSession.Csys.AskMatrixOfObject(wcs, out matrix);
//Tlomy4enne uaeHTH(GpUKaTOpa MaTPHUIIhI, CBI3aHHOTO C 00BEKTOM,
//yka3ateb Ha KOTOPBIH COIEPIKUTCS B WCS

arcl.matrix_tag = matrix;

//Onpenenenue yka3aTels MaTpULbl JyTU

theUfSession.Curve.CreateArc(ref arcl, out objarray[0]);
//pucoBaHHE TyTH

Pe3ynbTat BbINIOJIEHEHUS! MTPOTrPaMMBbI IPEJCTaBIeH Hapuc. 1.7.

&
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Jliist Toro, 4TOOBI HAPUCOBAThH MPUMHUTHUB «IIAP», HEOOXOIUMO K YXKe
CO3JaHHON  Jyre  (TMOJYOKPY)KHOCTH) TPHMEHHUTH  OIEPaIHI0
«BpAILCHUECY.

double[] ref pt =new double[3];

ref pt[0] = 0.00;

ref pt[1]=0.00;

ref pt[2] = 0.00;

double[] direction = { 1.00, 0.00, 0.00 };

string[] limit = { "0", "360" };

Tag[] f;

theUfSession.Modl.CreateRevolved(objarray, limit, ref pt,
direction, FeatureSigns.Nullsign, out f);

Crpoku 1 — 4 co3garoT MaccMB M3 3 BEIIECTBEHHBIX YHCEN H
3aIlOJIHAIOT €ro HyJsMH. B nanbHelimem oH OyAeT MCIOJIb30BaThCs
IUIL 3aJaHds TOYKM C HYJIEBBIMH KOOPAWHATaMH, OTHOCHUTEIIEHO
KOTOpoil ~ OyzmeT  ocyllecTBISAThCS  BpamieHue. direction  —
AQHAJIOTUYHBIM MAaCCUB U3 TPEX AIEMEHTOB. B naHHOM mporpamMMe oH
OTBEYAET 3a BEKTOp (TOYHEE €ro KOHEYHYI0 TOUKY), OTHOCHUTEIBHO
KOTOPOTO OCYILECTBIISIETCS BpalieHne. Hauano BekTopa HaXOIuTCs B
Hayase koopauHar. [lepemenHas limit —MaccuB CTPOKOBOIO THIIA, B
KOTOPBIM 3aHOCUTCS HAYaJIbHBIM M KOHEYHBIA YTOJ JUIsl ONeparuu
BpaleHus, f — MaccuB TAroB, BEIXOJIHOW MH(POPMALIUU TS ONEpaIH
«BpameHue». llocmemHsiss  cTpoka oOTBEYaeT 3a  OINEPaIuio
«BpalleHue».
ApryMeHTamMM TaHHOM OIepalyu SBIISIOTCS:

1. objarray — MaccuB 3JIEMEHTOB CKH3a OTNEPaInu;

2. limit — HaYaTBHBIA U KOHEYHBIH YTOJ BPALLCHHUS;

3. ref pt— 6a3oBas Touka;

4. direction — BEKTOp, OTHOCHTEIbHO  KOTOPOTO

OCYILIECTBIISICTCS BpAIllEHHE;
5. FeatureSigns.Nullsign — 3agaer OyneBy onepaiuio, B
JTAHHOM CJIy4ae orepalus OTCYTCTBYET.
6. f— maccuB TAroB, BbIXOHAsI HHPOpMAIUS
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Pe3ynbTaT BHINOIHEHUS ONEpaLlUY IIPEACTABIEH Ha puc. 1.8.

o~

Puc. 1.8

Jlst COXpaHCHHS JeTan MOYHO UCIIOJIb30BATh:
theUfSession.Part.Save(); - coxpanser aerans B Qaiin ¢

UMEHEM, 3aJlaHHBIM IEepPeMEHHOW namel, MO yMONYaHHIO MYTh K
COXpPaHECHHOMY daiiny HAXOJUTCS o azpecy:
C:\ProgramFiles\UGS\NX7.5\UGIL

Terepb OCBOMM METOIUKY TOCTPOCHHS IMJIMHApPA C MOMOIIBIO
OTIEpAIlNU «BBIIABIMBAHUD. I 3TOr0 HEOOXOAMMO CO3/IaTh HOBBIN
MPOEKT U HAPUCOBATh OKPYKHOCTb.

//co3aHue HOBOI'O IPOEKTa

Tag UFPartl;

string namel = "rect";

int unitsl = 1;

theUfSession.Part.New(namel, units1, out UFPart1);

Tag[] objarray = new Tag[7];
Tag wcs, matrix;

double[] arcl _centerpt= {0, 0, 0 };
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//TlepemenHas, cofeprkalas 3SHa4eHUs: KOOPAUHAT LIEHTPa AyTH
11{x,y,z}

double arcl start ang = 0;

//TlepeMeHnHast, coaepKaniasi 3SHa4YeHUE yriia Hayana IyTH (B
//pannaHax)

Double arcl end ang =
3.14159265358979324*2/*okpyxxnocth*/; //IlepemenHas,
//coneprkalnasi 3HaUCHHUE yTIia KOHIIA IyTH (B pagraHax)
double arcl radius = 50;

//MlepemenHas, coaeprkaiias 3HaueHUe paanyca Iyru (B paauaHax)
UFCurve.Arc arcl =new UFCurve.Arc();

arcl.start _angle =arcl_start ang;

//Hauanbubiii yroi arcl.end angle

=arcl_end ang;

//Koneunslii yron arcl.arc_center

=new double[3];

//Hentpayru 1

arcl.arc_center[0] = arcl_centerpt[0];

//Koopaunata nientpa ayru no X arcl.arc center[1]

=arcl centerpt[1];

//Koopaunata nientpa ayru o Y arcl.arc center[2]

=arcl centerpt[2];

//KoopauHata 1eHTpa ayr mno Z

arcl.radius = arcl_radius;

/lpagnyc nyru

theUfSession.Csys.AskWcs(out wcs);

//Tlony4yeHus ykas3aTels Ha aKTUBHYIO CUCTEMY KOOPJIMHAT
theUfSession.Csys.AskMatrixOfObject(wcs, out matrix);
//Tlonyuenue uASHTU(PHUKATOPA MATPULIBI, CBI3aHHOTO C 00BEKTOM,
//lykazartesb Ha KOTOPBIH COAEPIKUTCS B WCS

arcl.matrix_tag = matrix;

//Onpenenenue yka3aTels MaTpULbl JyTU

theUfSession.Curve.CreateArc(ref arcl, out objarray[0]);
//pucoBaHue Iyru
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Puc. 1.9

[IpuMeHMM K CO31aHHOM OKpPYKHOCTH YXKe 3HAKOMYIO
OTIEPALINIO «BBIIABIMBAHUS):

double[] direction = { 0.0, 0.0, 1.0 };

//TlepemenHasi, 3aaro1ias 3HaYCHUST HATIPABJICHUS BbIJaBINBAHUS
/lock CZ

double[] ref pt =new double[3];

//TpebGyemasi, HO HE UCTIOJIb3yeMas TIepeMeHHas

string taper _angle = "0.0";

//TlepeMeHHas, ONpeneNsas  3Ha4YeHWe  yKJIOHAa  TpHU
//BBITABITUBAHUY

string[] limit = { "0", "80" };

//TlepeMeHHast, ompezensionias IMapaMeTpbl Hayajla M KOHIA
//onepanyy BbIIABIMBAHUS

Tag[]f;

/It — TepeMeHHas JuId 3alucH  yKasaTrelas Ha  OOBEeKT,
//monyunBLIMiics B pe3ysbTaTe ONEPAIUH BbIIABINBAHMS
theUfSession.Modl.CreateExtruded(objarray,  taper angle, limit,
ref pt, direction, FeatureSigns.Nullsign, out f);

PesynbTar npeacrasied Ha pucyHke 10.

24



.

Puc. 1.10

MOXHO cOo31aTh IWIHHIP U JPYTHEM CITIOCOOOM: OTPHCOBATH
MPSIMOYTOJIbHUK, a 3areM NPUMEHUTh K HEMY OIepaluio
«BPALLEHUSD.

1.2. IlpakTH4yeckas 4acThb
1.2.1. 3ananmne Ha 1abopaToOpHYIO padoTy
3a/aHue BBIJAETCS IPENIOJABATENIEM 110 BApUAHTAM.
W3 niockoil reomeTpudeckoil Gpurypsl, npeacTaBICHHON B
TabIuIle, MyTEM «BBIIABIMBAHU, TOJIYyYUTh OOBEMHYIO (PUTYPY.

Yron BblaaBinBaua
FeomeTpuryecKkasn
BapuaHTt burypa OTHOBUTENbHO
yp naockoctn YOZ

a4 d
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3 / \ 10°
5 11°
6 | 10°
8 <> 16°
9 \/J 10°

1.2.2. Conep:xxanue oTuyeTa 1o jJaboparopHoii padore

1. Ha3Banue u 11e16 paboThI.

2. CKpHHIIOTBI c KpaTKUM OIUCaHUEM,
COOTBETCTBYIOIIME OCHOBHBIM IlIaraM BBITTOJIHEHHON paboTHI.

3. CKpHUHIIOTHI, JIEMOHCTpUPYIOLIE
PaboTOCTIOCOOHOCTH CO3aHHON OMOIHOTEKH.

4. JIucTUHT prpaMMbl ¢ KOMMEHTAPUSIMHU.

3. Ckpuniotst 3D Monenu, chopmupoBanHoii Bameit
O1OINOTEKOM.

6. BriBoabl.



2. IPAKTUYECKAS PABOTA Ne 2
CO3/IAHME CJIOKHBIX MOJIEJIEA B NX

Llenp paboOThl: HAaydUThCS PHCOBATH CIOXKHBIE AeTtaqn B NX ¢
MOMOIIIbIO ~ OlEpaluil  «BpaIICHUE», «BBIIABIIUBAHUEY», OCBOUTH
OTIepaIfIO «BBIPE3aHHUE BPAILICHUEM).

2.1. TeopeTnyeckas 4acThb
2.1.1. O0mmii BUJ ¥ NOPSAIOK NMOCTPOCHUS AeTAIH
Bupa ¢ nonoxenueM oceii npeacrasieH Ha puc. 2.1.

Puc. 2.1

Pa3meps1 BeIOMparoTcs mpousBoibHO. Lnnnuap peanusyercsic
MTOMOMIBIO BpallleHUs IPSIMOYTOJIbHUKA BOKPYT CBOEH OCH.
ITopsanox coznanus aeranu:

Puc. 2.2. IlepBblii mar
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Puc. 2.3. Bropoii mar

Puc. 2.4. Tperuii mar

Puc. 2.5. YerBepThlii mar
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double[] 11_endptl = { 0, 0, 0.00 };//KoopanHaTel Ha4aIbHOM
//Toukm oTpe3ka 1

double[] I1_endpt2 = { -130, 0, 0.00 };//KoopanHaTbl KOHEUHOM
//Toukn oTpe3ka 1

double[] 12_endptl = { -130, 0, 0.00 };
double[] 12 endpt2 = { -130, 30, 0.00 };
double[] 13 _endptl = { -130, 30, 0.00 };
double[] I3 endpt2 = { 0, 30, 0.00 };
double[] 14_endptl = { 0, 30, 0.00 };
double[] 14 _endpt2 = { 0, 0, 0.00 };
double[] 15 _endptl = { -20, 0, 0.00 };
double[] 15_endpt2 = { -20, 15, 0.00 };
double[] 16 _endptl = { -20, 15, 0.00 };
double[] 16_endpt2 = { -110, 15, 0.00 };
double[] 17_endptl = { -110, 15, 0.00 };
double[] 17 _endpt2 = { -110, 0, 0.00 };
double[] 18 endptl = {-110, 0, 0.00 };
double[] 18 endpt2 = { -20, 0, 0.00 };
double[] 19 _endptl = { -65, 15, 40 };
double[] 19 _endpt2 = { -65, 15, 10 };
double[] 110 _endptl = { -65, 15, 10 };
double[] 110 _endpt2 = { -65, -50, 10 };
double[] 111_endptl = { -65, -50, 10 };
double[] 111_endpt2 = { -65, -50, 40 };
double[] 112_endptl = { -65, -50, 40 };
double[] 112_endpt2 = { -65, 15, 40 };
double[] 113_endptl = { -65, 15, 40 };
double[] 113 _endpt2 = { -65, 15, 30 };
double[] 114 _endptl = { -65, 15, 30 };
double[] 114 _endpt2 = { -65, -50, 30 };
double[] 115 _endptl = { -65, -50, 30 };
double[] 115_endpt2 = { -65, -50, 40 };
double[] 116 _endptl = { -65, -50, 40 };
double[] 116 _endpt2 = { -65, 15, 40 };

UFCurve.Line 11 =new UFCurve.Line();
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UFCurve.Line 12 = new UFCurve.Line();
UFCurve.Line 13 = new UFCurve.Line();
UFCurve.Line 14 = new UFCurve.Line();
UFCurve.Line 15 = new UFCurve.Line();
UFCurve.Line 16 = new UFCurve.Line();
UFCurve.Line 17 = new UFCurve.Line();
UFCurve.Line 18 = new UFCurve.Line();
UFCurve.Line 19 = new UFCurve.Line();
UFCurve.Line 110 = new UFCurve.Line();
UFCurve.Line 111 =new UFCurve.Line();
UFCurve.Line 112 = new UFCurve.Line();
UFCurve.Line 113 = new UFCurve.Line();
UFCurve.Line 114 = new UFCurve.Line();
UFCurve.Line 115 = new UFCurve.Line();
UFCurve.Line 116 = new UFCurve.Line();

11.start_point = new double[3];

I1.start_point[0] =11 endpt1[0];
11.start point[1]=11_endptl[1];
I1.start_point[2] =11 endpt1[2];
11.end point = new double[3];

11.end_point[0] =11 _endpt2[0];
I1.end point[1] =11 endpt2[1];
11.end_point[2] =11 _endpt2[2];
12.start_point = new double[3];

12.start_point[0] =12_endpt1[0];
12.start point[1] =12 _endptl[1];
12.start_point[2] =12_endpt1[2];
12.end_point = new double[3];

12.end_point[0] = 12_endpt2[0];
12.end point[1] =12 endpt2[1];
12.end_point[2] =12_endpt2[2];
13.start_point = new double[3];

13.start_point[0] =13 _endpt1[0];
13.start point[1] =13 endptl[1];
13.start_point[2] =13 _endptl[2];
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13.end_point = new double[3];

13.end_point[0] =13 _endpt2[0];
13.end point[1] =13 endpt2[1];
13.end_point[2] =13 endpt2[2];
14.start_point = new double[3];

14.start_point[0] =14 endpt1[0];
14.start_point[1] =14 endptl[1];
14.start_point[2] =14 endpt1[2];
14.end_point = new double[3];

14.end_point[0] =14 _endpt2[0];
14.end point[1] =14 endpt2[1];
14.end_point[2] =14 endpt2[2];
15.start_point = new double[3];

15.start_point[0] =15_endpt1[0];
15.start_point[1] =15 endptl[1];
15.start_point[2] =15 _endpt1[2];
15.end_point = new double[3];

15.end_point[0] =15_endpt2[0];
15.end point[1] =15_endpt2[1];
15.end_point[2] =15_endpt2[2];
16.start point = new double[3];

16.start_point[0] =16 _endpt1[0];
16.start point[1] =16 endptl[1];
l6.start_point[2] =16 _endpt1[2];
16.end point = new double[3];

16.end_point[0] =16 endpt2[0];
16.end_point[1] =16 _endpt2[1];
16.end point[2] =16 endpt2[2];
17.start_point = new double[3];

17.start_point[0] =17 endpt1[0];
17.start_point[1] =17 _endpt1[1];
17.start_point[2] =17 endptl[2];
17.end_point = new double[3];

17.end_point[0] =17 endpt2[0];
17.end_point[1] =17 _endpt2[1];
17.end_point[2] =17 endpt2[2];
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18.start_point = new double[3];
18.start_point[0] =18 endpt1[0];
18.start_point[1] =18 endptl[1];
18.start_point[2] =18 endptl[2];
18.end_point = new double[3];
18.end_point[0] =18 endpt2[0];
18.end point[1] =18 endpt2[1];
18.end_point[2] =18 endpt2[2];
19.start_point = new double[3];
19.start_point[0] =19 _endpt1[0];
19.start_point[1] =19 endptl[1];
19.start_point[2] =19 endptl[2];
19.end_point = new double[3];
19.end_point[0] =19 endpt2[0];
19.end point[1] =19 endpt2[1];
19.end_point[2] =19 endpt2[2];
110.start_point = new double[3];
110.start_point[0] =110_endpt1[0];
110.start_point[1] =110 endptl[1];
110.start_point[2] =110_endpt1[2];
110.end_point = new double[3];
110.end_point[0] =110_endpt2[0];
110.end_point[1] =110 endpt2[1];
110.end_point[2] =110_endpt2[2];
111.start_point = new double[3];
111.start_point[0] =111 endptl[0];
111.start point[1] =111 endptl[1];
111.start_point[2] =111 endptl[2];
111.end point = new double[3];
111.end point[0] =111 endpt2[0];
111.end point[1]=111_endpt2[1];
111.end point[2] =111 endpt2[2];
112.start_point = new double[3];
112.start_point[0] =112 endpt1[0];
112.start_point[1] =112 endptl[1];
112.start_point[2] =112 _endptl[2];
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112.end_point = new double[3];

112.end_point[0] =112_endpt2[0];
112.end_point[1] =112 _endpt2[1];
112.end _point[2] =112 _endpt2[2];
113.start_point = new double[3];

113.start_point[0] =113 endpt1[0];
113.start_point[1] =113 endptl[1];
113.start_point[2] =113 endptl[2];
113.end_point = new double[3];

113.end_point[0] =113 _endpt2[0];
113.end_point[1] =113 endpt2[1];
113.end_point[2] =113 endpt2[2];
114.start_point = new double[3];

114.start_point[0] =114 endpt1[0];
114.start_point[1] =114 endptl[1];
114.start_point[2] =114 endptl[2];
114.end_point = new double[3];

114.end_point[0] =114 _endpt2[0];
114.end point[1] =114 endpt2[1];
114.end_point[2] =114 _endpt2[2];
115.start_point = new double[3];

115.start_point[0] =115 _endpt1[0];
115.start_point[1] =115 endptl[1];
115.start_point[2] =115 endpt1[2];
115.end_point = new double[3];

115.end point[0] =115 _endpt2[0];
115.end_point[1] =115 endpt2[1];
115.end point[2] =115 _endpt2[2];
116.start_point = new double[3];

116.start_point[0] =116 _endpt1[0];
116.start_point[1] =116 _endptl[1];
116.start_point[2] =116 _endptl[2];
116.end_point = new double[3];

116.end_point[0] =116 endpt2[0];
116.end_point[1]=116_endpt2[1];
116.end point[2] =116 endpt2[2];
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//co3ianue MepBOTO MPSIMOYTOJILHUKA JUISI OCHOBAHHUS

Tag[] objarrayl = new Tag[4];
theUfSession.Curve.CreateLine(ref 11, out objarray1[0]);
theUfSession.Curve.CreateLine(ref 12, out objarray1[1]);
theUfSession.Curve.CreateLine(ref 13, out objarray1[2]);
theUfSession.Curve.CreateLine(ref 14, out objarray1[3]);
//co371aHKEe BTOPOTO MPSIMOYTOJbHHUKA /IS BBIEMKH B OCHOBAaHUH
Tag[] objarray2 = new Tag[4]; theUfSession.Curve.CreateLine(ref
15, out objarray2[0]); theUfSession.Curve.CreateLine(ref 16, out
objarray2[1]); theUfSession.Curve.CreateLine(ref 17, out
objarray2[2]); theUfSession.Curve.CreateLine(ref 18, out
objarray2[3]);

//co3ianue NpsAMOYTOJIbHUKA JUIsl PUCOBAHUS LIUIIMHIpa

Tag[] objarray3 = new Tag[4];
theUfSession.Curve.CreateLine(ref 19, out objarray3[0]);
theUfSession.Curve.CreateLine(ref 110, out objarray3[1]);
theUfSession.Curve.CreateLine(ref 111, out objarray3[2]);
theUfSession.Curve.CreateLine(ref 112, out objarray3[3]);
//co3nanune MpsIMOYTOJIBHUKA JIJIST BHIEMKH

Tag[] objarray4 = new Tag[4];
theUfSession.Curve.CreateLine(ref 113, out objarray4[0]);
theUfSession.Curve.CreateLine(ref 114, out objarray4[1]);
theUfSession.Curve.CreateLine(ref 115, out objarray4[2]);
theUfSession.Curve.CreateLine(ref 116, out objarray4[3]);

//mapannenenunena st OCHOBAHHS

double[] directionl = { 0.0, 0.0, 1.0 };

//TlepemeHHas1, 3a/1at0111asl 3HAYSHUSI HAaIIPaBJICHUS BbIJaBIMBaHUS
/loce CZ

double[] ref ptl = new double[3];

//TpebGyemasi, HO HE UCTIOJb3yeMasl IIepeMEHHast

string taper_anglel ="0.0";

//TlepemenHas, onpeaenstoas 3HaYeHne YKJIOHA PU
//BBITaBIMBAaHUT

string[] limitl = { "0", "80" };
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//TlepeMeHHas1, ONPEEIISIONIAs HAYal0 U KOHEI[ BbIIaBIMBAHUS
Tag[] f1;

//YKa3arenb Ha pe3yJbTaT OlepaIiu
theUfSession.Modl.CreateExtruded(objarray1, taper anglel,
limitl, ref ptl, directionl, FeatureSigns.Nullsign, out f1);

//co3aanne napasuieNenumneia s BRIeMKH B OCHOBAaHUU
double[] direction2 = { 0.0, 0.0, 1.0 };

//TlepeMeHHast 3a1ar011ast 3HAYCHUS HAIIPABJICHUS BbIaBIHBAHISI
/loce CZ

double[] ref pt2 =new double[3];

//Tpebyemasi, HO HE HCIIOJIb3yeMasl IEpEMEHHAsI

string taper angle2 ="0.0";

//TlepeMeHHast, ONIpeeIIsIIoNnIas 3HaYCHHE YKIIOHA TIPU
//BBIIaBIMBAaHUYT

string[] limit2 = { "0", "80" };

//TlepemenHasi, ONpeAestonias Hayajlo ¥ KOHEI[ BbIIaBIMBaHUS
Tag[] £2;

//Yka3arenb Ha pe3yJbTaT OlepaIiy BbIIaBIUBAHUS
theUfSession.Modl.CreateExtruded(objarray2, taper angle2,
limit2, ref pt2, direction2, FeatureSigns.Negative, out {2);

//BpaliieHus PSIMOYTOJIbHUKA JIJISl CO3aHUs [IMIHHPA
double[] ref pt3 =new double[3];

//3aaHNe TOYKU, OTHOCUTEIBHO KOTOPOU OYJIET BBIIOIHATHCS
//BpaieHue

ref pt3[0] =-65;

ref pt3[1] =0.00;

ref pt3[2] = 40;

double[] direction3 = { 0.00, 1.00, 0.00 };
//HampaBIeHHE BpAIICHUS

string[] limit3 = { "0", "360" };

//Ha4anbHBIA U KOHEUHBIN YTOJI BpalleHHs

Tag[] 13;

//ykazarenp Ha pe3yJIbTaT ONepaIiiy BPAIeHUS
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theUfSession.Modl.CreateRevolved(objarray3, limit3, ref pt3,
direction3, FeatureSigns.Nullsign, out {3);

//Co3nanue onepauuu "BeIpe3aHust BpameHnem"
double[] ref pt4 = new double[3];

ref pt4[0] =-65;

ref pt4[1]=0.00;

ref pt4[2] =4

0;

double[] direction4 = { 0.00, 1.00, 0.00 };
string[] limit4 = { "0", "360" };

Tag[] f4;

/Mlapametp FeatureSigns ¢pynkuuu CreateRevolved gomxeHn ObITh
//onipenenen kak Negative (BBIUUTAHHE)
theUfSession.Modl.CreateRevolved(objarray4, limit4, ref pt4,
direction4, FeatureSigns.Negative, out f4);

2.2. [IpakTHyeckast 4acTh

2.2.1. 3ananue Ha J1aOOPaTOPHYIO padoTy
[Tonyunts crnenyromme reoMmeTpudeckue GUrypol

BapuaHT

feomeTpuyeckasa ¢urypa
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10

2.2.2. Coaep:xaHue oT4eTa mo J1a00paTopHoii padorte
1. Ha3Banue u 1enab paboTHL.
2.  CKpHHILOTHI c KpaTKUM OIMCAHMUEM,
COOTBETCTBYIOIINE OCHOBHBIM I11araM BBIIIOJHEHHON PaOOTHI.
3. CKpHMHIIOTHI, JEMOHCTPHUPYIOIIHE PaboTOCIOCOOHOCTh
CO3IaHHOU OUOINOTEKH.
4.  JIucTUHT IprpaMMbl C KOMMEHTAPUSIMHU.
5. Cxpunmotsl 3D Monenu, chopmupoBaHHoil Barmeit
Ou6INOTEKOM.
6. BrBogbL
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3. IPAKTHYECKASA PABOTA Ne 3
CO3JJAHUME NAPAMETPUYECKHU 3AJAHHBIX
OBBEKTOB

Lenb paboTBI: HAayuUTHCS TApaMETPUUYECKH  3a7aBaTh
napameTpsbl O0BEKTOB, OCBOHWTH OINEPALUU «CKPYTJIIEHUE» H
«pe3pday.

3.1. TeopeTnyeckasi 4acTh
3.1.1. O0mmii BUJ ¥ NOPSAJIOK MOCTPOCHUS AeTATH
Bup ¢ nonoxenuem oceit npencrasieH Ha puc. 3.1.

9

Nod
Puc. 3.1. 3D-Monenp o0beKkTa

[TyHKTHUpPHAs OKPY>KHOCTb CUHETO I[BETa, U300pa’keHHasi CHUYKHETO
Topia 00JiTa, SIBIIETCS OTOOpaKEHHUEM PE3bOHI.

Duamerp

\Lar pesbbb

Puc. 3.2. ®opma 3amanus mapameTpoB Oonra
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[Tocne co3manmst HOBOro mpoekta B Visual Studio HeoOxommmo
n00aBuTh B Hero Gopmy. [l aToro HykHO B okHe Solution Explorer
[IPaBOM KHONKOM MBIIIM INEJIKHYTh II0 HAa3BaHUIO IPOCKTa U
BBIIIOJTHUTH nociiegoBareabHocTh Add — WindowsForm.

[Tocne storo ciexyer 1006aBUTh Ha GOpPMY HEOOXOAUMBIEC HIIEMEHTHI
yrnpasieHuss u3 okHa ToolBox (maHenb 37J€MEHTOB, HAXOAWUTCS B
JIEBOW YacTH WHTETPUPOBAHHOU cpenbl pazpaborku Visual Studio).
Jlo6aBuM Tpu 31eMeHTa textBox, KOTopbie NCTIONB3YIOTCS TSl BBOJA
JaHHBIX, TpH d7eMeHTa Label, u kHOTIKY.

B ocHoBHOM daiine mpoekta Programm.cs 100aBuM MmpoOCTPaHCTBO
WUMCH:

using System.Collections;

U1 UICIIOJIb30BaHus 00bekTa ArrayList.

Huxe mobaBumM rnepeMeHHbIS, 3HAYCHUS KOTOPBIX OYTyT BBOJUTHCS C
(bopmBL.

public static double height;//Bricora, Mmm

public static double Radius;//panunyc, mm

public static double step;//mar pe3r0b1, MM

Tax Oynet BoIIIAAETh Hauaso (aiina Programm.cs:using
System;

using NXOpen; using

NXOpen.UF;

using System.Collections;

public class Program

{

/I class members

private static Session theSession;

private static Ul theUI;

private static UFSession theUfSession;
public static Program theProgram; public
static bool isDisposeCalled;
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public static double height;//Beicota, mm
public static double Radius;//pagnyc, Mm
public static double step;//marpe3s0os1, MM

JIBaXIbI WIETKHYB 1O KHONMKE Ha (opMe, co3JacTcsl KO
oOpaboTunka COOBITHSI HaXaTUs HAa KHOMKY, B HEM J00aBUM
CHEAYIOIIUN KOA:

namespace NX7 Open CS Wizard6

{

public partial class Form1 : Form

{
public Form1()

{

InitializeComponent();

}

private void buttonl Click(object sender, EventArgs e)
{

Program.height = Convert. ToDouble(textBox1.Text);
Program.Radius = Convert.ToDouble(textBox2.Text);
Program.step = Convert. ToDouble(textBox3.Text);
Close();

}

}

}

B ¢aiine Programm.cs, B mpouenype Main, nepen Koo,
OTIMCHIBAIOITUM TEOMETPUUYECKHE TIOCTPOCHHUS, HE0OXOIUMO
3a/1aTh KOMaHIy OTKPBITUS (DOPMBI MPH 3aITyCKE MPUTOKEHUS:
NX7 Open CS Wizard6.Forml f=new

NX7 Open CS Wizard6.Forml();

f.ShowDialog();

(O6parute BHUMaHue Ha U(GPY B KOHIIE UMEHU MPOEKTa, KOTpas
JIOJIKHA COOTBETCTBOBAThH BBAILLIEMY HOMEPY ITPOEKTA).

[Tpu otkpeiTuu DLL daitna B8 NX oTkpoercs popma, BKOTOPYIO
HE00X0MMO BBECTH HEOOXOJMMBbIE 3HAUEHUS M HAXAaTh

42



Ha KHoTKy. Jlanee OyayT ucnonb3oBaThes nepemennblie height,Radius,
stepcoaeprKalie BBEICHHBIC 3HAUCHUS.

Coznamum YETBIPEXYTrOJbHUK W3 KOTOPOTO BpaIICHUEM
Oyznet coznaH mumHAp (puc. 3.3).

//co3aHre HOBOTO MPOEKTA

Tag UFPartl;

string namel = "bolt";

int unitsl = 1;

theUfSession.Part.New(namel, units1, out UFPartl);

UFCurve.Line segment0 = new UFCurve.Line();
UFCurve.Line segmentl = new UFCurve.Line();
UFCurve.Line segment2 = new UFCurve.Line();
UFCurve.Line segment3 = new UFCurve.Line();

segment(.start_point = new double[3];
segment(.start_point[0] = 0.00;
segment(.start_point[1] = 0.00;
segment(.start_point[2] = 0.00;
segment0.end point = new double[3];
segment(0.end_point[0] = 0.00;
segment0.end point[1] = 0.00;
segment0.end point[2] = height;

segmentl.start_point = new double[3];
segmentl.start_point[0] = 0.00;
segmentl.start point[1] = 0.00;
segmentl.start point[2] = height;
segmentl.end point = new double[3];
segmentl.end point[0] = Radius;
segmentl.end point[1] = 0.00;
segmentl.end point[2] = height;

segment2.start_point = new double[3];
segment2.start point[0] = Radius;
segment2.start_point[1] = 0.00;
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segment2.start point[2] = height;
segment2.end point = new double[3];
segment2.end point[0] = Radius;
segment2.end point[1] = 0.00;
segment2.end point[2] = 0.00;

segment3.start point = new double[3];
segment3.start point[0] = Radius;
segment3.start_point[1] = 0.00;
segment3.start_point[2] = 0.00;
segment3.end_point = new double[3];
segment3.end point[0] = 0.00;
segment3.end_point[1] = 0.00;
segment3.end point[2] = 0.00;

Tag[] BoltArray = new Tag[5]; theUfSession.Curve.CreateLine(ref
segment0, out BoltArray[0]);theUfSession.Curve.CreateLine(ref
segmentl, out BoltArray[1]);theUfSession.Curve.CreateLine(ref
segment2, out BoltArray[2]);theUfSession.Curve.CreateLine(ref
segment3, out BoltArray[3]);double[] ref ptl = new double[3];

ref pt1[0] =0.00;

ref ptl[1]=0.00;

ref pt1[2] = 0.00;

double[] direction1 = { 0.00, 0.00, 1.00 };

string[] limitl = { "0", "360" };

Tag[] features1; theUfSession.Modl.CreateRevolved(BoltArray,
limitl, ref ptl,directionl, FeatureSigns.Nullsign, out features1);
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Puc. 3.3. Pe3ynbTar paboThl mporpaMMHOIO KoAa

Cozmaaum emi€é OAMH YETHIPEXYTOJBHUK HaA LHUIUAPOM, Bpalas
KOTOPBIM, TOJYYHUM 3aroTOBKY TOJ «IUIANKY» Oonta (puc. 3.4).
Omnepanus «BpalieHHe» BBHIMOIHUM ¢ mapaMmerpoM Positive, 4ToObI
COCANHHUTH OIBC HaCTHU.

Tag[] features2;

UFCurve.Line segment4 = new UFCurve.Line();
UFCurve.Line segmentS = new UFCurve.Line();
UFCurve.Line segment6 = new UFCurve.Line();
UFCurve.Line segment7 = new UFCurve.Line();

segment4.start_point = new double[3];
segment4.start point[0] = 0.00;
segment4.start point[1] = 0.00;
segment4.start point[2] = height;
segment4.end point = new double[3];
segment4.end point[0] = Radius * 1.5;
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segment4.end_point[1] = 0.00;
segment4.end point[2] = height;

segmentS.start_point = new double[3];
segment5.start point[0] = Radius * 1.5;
segmentS.start_point[1] = 0.00;
segment5.start point[2] = height;
segmentS.end point = new double[3];
segmentS.end point[0] = Radius * 1.5;
segmentS.end_point[1] = 0.00;
segmentS.end_point[2] = height * 1.25;

segment6.start_point = new double[3];
segment6.start_point[0] = Radius * 1.5;
segment6.start_point[1] = 0.00;
segment6.start_point[2] = height * 1.25;
segment6.end_point = new double[3];
segment6.end_point[0] = 0.00;
segment6.end_point[1] = 0.00;
segment6.end point[2] = height * 1.25;

segment7.start_point = new double[3];
segment7.start_point[0] = 0.00;
segment7.start_point[1] = 0.00;
segment7.start_point[2] = height * 1.25;
segment7.end_point = new double[3];
segment7.end_point[0] = 0.00;
segment7.end_point[1] = 0.00;
segment7.end_point[2] = height;

Tag[] BoltArrayl = new Tag[5]; theUfSession.Curve.CreateLine(ref
segment4, out BoltArray1[0]);theUfSession.Curve.CreateLine(ref
segment5, out BoltArray1[1]);theUfSession.Curve.CreateLine(ref
segment6, out BoltArray1[2]);theUfSession.Curve.CreateLine(ref
segment7, out BoltArray1[3]);
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double[] ref pt2 =new double[3];
ref pt1[0] = 0.00;

ref ptl[1] = 0.00;

ref ptl[2] =height;

double[] direction2 = { 0.00, 0.00, 1.00 };
string[] limit2 = { "0", "360" };

theUfSession.Modl.CreateRevolved(BoltArrayl, limit2, ref pt2,
direction2, FeatureSigns.Positive, out features2);

Puc. 3.4. [loctpoenHas nporpaMMHO «IUIsiikay 6onra Cremyromnas

KOMaH/Ja WCIOJB3YeTCs JUISl CKPYTIICHHS
«usImKu» 6onta (puc. 3.5).
Tag featl = features2[0];
Tag cyl tag, obj id camf, blend1;
Tag[] Edge array cyl, listl, list2;
int ecount;

theUfSession.Modl.AskFeatBody(featl, out cyl tag);
theUfSession.Modl.AskBodyEdges(cyl tag, out

Edge array cyl);

theUfSession.Modl. AskListCount(Edge array cyl, out
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ecount);
ArrayList arr_list] = new ArrayList();
ArrayList arr_list2 = new ArrayList();

for (int i1 = 0; i1 < ecount; 1i++)

{

Tag edge;

theUfSession.Modl.AskListltem(Edge array cyl, ii, out edge);if (ii
==2)

{

arr_list2.Add(edge);

}

}
list2 = (Tag[])arr_list2. ToArray(typeof(Tag));

int allow_smooth = 0;

int allow_cliff = 0;

int allow_notch = 0;

double vrb _tol=0.0;

string radl = Convert. ToInt32(Radius).ToString();
theUfSession.Modl.CreateBlend(rad1, list2, allow smooth,
allow_cliff, allow_notch, vrb_tol, out blend1);

Puc. 3.5. Ckpyrienue «Iuisnkm 6oira
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Teneps He0OXOAMMO 100aBUTH CUMBOJIMYECKYIO Pe3b0y HALMIUID
MeHBIIIero paauyca. st 3Toro 106aBUM CIISTYIOIIHIA KO/,

Tag feat = features1[0];

Tag[] FeatFaces;

int FacesCount, FaceType, FaceNormDir;
Tag face, s face, c_face, feature eid,
double[] point = new double[3];

double[] dir = new double[3];

double[] box = new double[6];

double radius, rad;

s _face =new Tag();c_face=
new Tag();

theUfSession.Modl.AskFeatFaces(feat, out FeatFaces);
theUfSession.Modl. AskListCount(FeatFaces, out
FacesCount);

UFModl.SymbThreadData thread = new
UFModl.SymbThreadData();

for (int i = 0; 1 < FacesCount; i++)

{

theUfSession.Modl.AskListltem(FeatFaces, 1, out face);
theUfSession.Modl.AskFaceData(face, out FaceType,
point, dir, box, out radius, out rad, out FaceNormDir);

if (FaceType == 22)

{

s_face = face;
//ULGetUI().NXMessageBox.Show("Message",
NXMessageBox.DialogType.Information, "Planar face");

}
if (FaceType == 16)

{
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c_face = face;
//ULGetUI().NXMessageBox.Show("Message",
NXMessageBox.DialogType.Information, "Cylindrical face");

}

}
double[] thread direction = { 0.00, 0.00, 1.00 };

// HanpaBJieHUE pe3bObI

thread.cyl face =c face; thread.start face =

s face; thread.axis direction =thread direction;
thread.rotation = 1;

thread.num_starts = 1;

thread.length = Convert. ToString(height);// uinna pe3pObl
thread.form = "Metric";// merpudeckas cucrema thread.major dia =
Convert. ToString(2 * Radius);

//BHENTHUH AUAMETP PE3bObI

thread.minor dia = Convert.ToString((2 * Radius) -1);
//BHYTpenHmii 1uameTtp pe3nOn thread.tapped dia

= Convert.ToString(2 *

Radius);//mumetp pe3n0ObI

thread.pitch = Convert. ToString(step);//mar pe3b0bi
thread.angle = "60";//yromn pe3b0sbr

try
{
theUfSession.Modl.CreateSymbThread(ref thread, out
feat);
}
catch (NXOpen.NXException ex)
{

UL GetUI().NXMessageBox.Show("Message",
NXMessageBox.DialogType.Error, ex.Message);

}
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Puc. 3.6. CumBosnueckas pe3pda Ha IUIHApe

Ocranoce TOMBKO N00aBUTHh MpPOpPe3b MOJ LUIMIEBYIO OTBEPTKY B
«IUTATIKE», JUIS 9TOTO MOCTPOUM TPSMOYTOJBHUK HaJ IUISIKOW U
IIPO/IaBUM €ro BHM3 ¢ mapameTpoM Negative.

UFCurve.Line segment8 = new UFCurve.Line();

UFCurve.Line segment9 = new UFCurve.Line();

UFCurve.Line segment10 = new UFCurve.Line();

UFCurve.Line segment11 = new UFCurve.Line();

segment8.start_point = new double[3];
segment8.start point[0] = Radius * 1.5;
segment8.start_point[1] = Radius * 0.2;
segment8.start_point[2] = height * 1.25;
segment8.end_point = new double[3];
segment8.end point[0] = Radius * 1.5;
segment8.end_point[1] = -(Radius * 0.2);
segment8.end_point[2] = height * 1.25;

segment9.start_point = new double[3];
segment9.start_point[0] = Radius * 1.5;
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segment9.start_point[1] = -(Radius * 0.2);
segment9.start point[2] = height * 1.25;
segment9.end point = new double[3];
segment9.end point[0] = -(Radius * 1.5);
segment9.end point[1] = -(Radius * 0.2);
segment9.end point[2] = height * 1.25;

segment10.start_point = new double[3];
segment10.start point[0] = -(Radius * 1.5);
segment10.start point[1] = -(Radius * 0.2);
segmentl0.start_point[2] = height * 1.25;
segmentl0.end point = new double[3];
segmentl0.end point[0] = -(Radius * 1.5);
segmentl10.end point[1] = Radius * 0.2;
segmentl0.end point[2] = height * 1.25;

segmentl 1.start point = new double[3];
segmentl 1.start point[0] = -(Radius * 1.5);
segmentl 1.start point[1] = Radius * 0.2;
segmentl 1.start_point[2] = height * 1.25;
segmentl 1.end point = new double[3];
segmentl1.end point[0] = Radius * 1.5;
segmentl 1.end point[1] = Radius * 0.2;
segmentl1.end point[2] = height * 1.25;

Tag[] BoltArray2 = new Tag[5]; theUfSession.Curve.CreateLine(ref
segment8, out BoltArray2[0]);theUfSession.Curve.CreateLine(ref
segment9, out BoltArray2[1]);theUfSession.Curve.CreateLine(ref
segment10, out BoltArray2[2]);

theUfSession.Curve.CreateLine(ref segment1 1, out

BoltArray2[3]);

string glub = Convert.ToInt32(height * 0.125).ToString();
string taper _angle = "0.0";

string[] limit3 = { "0", glub };

double[] ref pt3 =new double[3];
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double[] direction3 = { 0.0, 0.0, -1.0 };

theUfSession.Modl.CreateExtruded(BoltArray2, taper angle,
limit3, ref pt3, direction3,FeatureSigns.Negative, out features2);

Puc. 3.7. loGaBieHHas MPOpe3b Ha IIIISATIKE»

3.2. lIpakTH4ecKas 4acTh

3.2.1. 3aganue Ha 1a0opaTopHyl0 padoTy

[Tosryunts cienyronme 00bEKTH OOJITOB.
BapuaHT, reomeTpuyeckas purypa
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3.2.2. Conep:xanue oT4eTa 10 J1a00paTOpHOIi padore

1. Ha3Banue u 1ienb paboThlI.

2. CKpHUHIIIOTHI C KPaTKUM OINHCAHUEM, COOTBETCTBYIOIIUE
OCHOBHBIM II1araM BBITIOJTHEHHON paOoTHI.

3. CKpHHILIOTBI, JEMOHCTPHUpYIOIIHEe paboTOCOCOOHOCTh
CO3/1aHHOI OMOINOTEKH.

4. JIMCTUHT TPrpaMMBbl ¢ KOMMEHTapUsSIMHU.

5.Cxkpunmotel  3D-momenu, cdopmupoBanHoit  Bameit
O1OIMOTEKOM.

6. BBIBOJIBI.
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4. IPAKTHYECKAS PABOTA Ne 4
CO3JAHUE CBOPKH KOHCTPYKIIUH
N3 OTAEJIBHBIX IETAJIEN

[lens paboTHI: OCBOCHUE METOJIUKH Pa3MEICHUs MOJCIICH IeTanei B
a0COIFOTHON CHUCTEME KOOPIMHAT IPOCTPAHCTBA COOPOYHON MOJIETIH,
OCBOCHHME oreparuu «packay.

4.1. TeopeTnueckasi 4acTh
B nmanHoli mabGoparopHOil paboTe mpemsiaracTcsi  BBITIOJHUTH
cObopouHyt0 MoJeNnb (DUIBTPa, MpeAcTaBIcHHYO Ha puc. 4.1. Takum
o0pa3om, aeTalb NPHoOpeTaeT KOHEUHBIH BH/I.

@

Yo/

Puc. 4.1. Coopounas Moziensb puiabTpa

IIpuBenem mnoapoOHOE OMUCaHWE MPOrPaMMHOM  peanu3alnuu
nocTpoeHus coOopouHoit 3D-monenu.

Mozens COCTOUT U3 TpeX AeTajel (Kopiyc, KpbIiKa, (UiIbTPYOLIHii
DIIEMEHT), KaXIas W3 KOTOPBIX OQOpMIIsieTcs KaK OTACTbHBINA
nokyMeHT. Ha 3aBepruaroiiem stame MpOM3BOAMUTCS cOOpKa Bcex
JeTaneld B OJHO u3jaenue. Bece nerann Ha MOMEHT OCYIIECTBIICHHS
cOOpKM, MOTYT OBbITh COXpaHEeHbl B (aiijabl Ha JTUCKE WIH OBITh
MIPEJICTaBJICHHBIMH B BU/I€ OTKPBITHIX TPOEKTOB.

B nauane mporpammsl cO3JaZUM HOBYIO MOJENb - KOPIyC IS
¢bunpTpa, KOTOpas NMpeAcTaBiIeHa Ha puc. 4.2.
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Puc. 4.2. Kopnyc s dunbTpa

Tag UFPartl;

string namel = "Korpus";

int unitsl = 1;

theUfSession.Part.New(namel, units1, out UFPart1);

double[] 11_endptl = { 0, 0, 0.00 };
double[] 11 _endpt2 = { 32.5, 0, 0.00 };

double[] 12_endptl = { 32.5, 0, 0.00 };
double[] 12_endpt2 = { 32.5, 170, 0.00 };

double[] 13_endptl = { 32.5, 170, 0.00 };
double[] 13_endpt2 = { 45, 185, 0.00 };

double[] 14_endptl = { 45, 185, 0.00 };
double[] 14_endpt2 = { 45, 225, 0.00 };

double[] I5 endptl = { 45, 225, 0.00 };
double[] I5 _endpt2 = { 0, 225, 0.00 };

double[] 16_endptl = { 0, 225, 0.00 };
double[] 16_endpt2 = { 0, 0, 0.00 };

UFCurve.Line linel = new UFCurve.Line();
UFCurve.Line line2 = new UFCurve.Line();
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UFCurve.Line line3 = new UFCurve.Line();
UFCurve.Line line4 = new UFCurve.Line();
UFCurve.Line line5 = new UFCurve.Line();
UFCurve.Line line6 = new UFCurve.Line();

linel.start point = new double[3];

linel.start point[0] =11 endptl[0];
linel.start point[1] =11 endptl[1];
linel.start point[2] =11 endptl[2];
linel.end point = new double[3];

linel.end point[0] =11 _endpt2[0];
linel.end point[1] =11 endpt2[1];
linel.end point[2] =11 endpt2[2];
line2.start point = new double[3];

line2.start_point[0] =12_endpt1[0];
line2.start point[1] =12 endptl[1];
line2.start point[2] =12_endptl[2];
line2.end_point = new double[3];

line2.end point[0] =12_endpt2[0];
line2.end point[1] =12 endpt2[1];
line2.end point[2] =12_endpt2[2];
line3.start point = new double[3];

line3.start_point[0] =13_endpt1[0];
line3.start point[1] =13 endptl[1];
line3.start_point[2] =13 endptl[2];
line3.end point = new double[3];

line3.end point[0] =13_endpt2[0];
line3.end point[1] =13 endpt2[1];
line3.end point[2] =13 endpt2[2];
line4.start point = new double[3];

line4.start_point[0] =14 endpt1[0];
line4.start point[1] =14 endptl[1];
line4.start point[2] =14 endptl[2];
line4.end point = new double[3];

line4.end point[0] =14 endpt2[0];
line4.end point[1] =14 endpt2[1];
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line4.end point[2] =14 endpt2[2];
line5.start_point = new double[3];

line5.start_point[0] =15_endpt1[0];
line5.start point[1]=15_endptl[1];
line5.start point[2] =15 endptl[2];
line5.end point = new double[3];

line5.end_point[0] =15_endpt2[0];
line5.end point[1] =15 endpt2[1];
line5.end point[2] =15 endpt2[2];
line6.start_point = new double[3];

line6.start point[0] =16 _endpt1[0];
line6.start_point[1]=16_endptl[1];
line6.start point[2] =16 _endptl[2];
line6.end point = new double[3];

line6.end_point[0] =16 _endpt2[0];
line6.end point[1] =16 endpt2[1];
line6.end point[2] =16 endpt2[2];

Tag[] objarrayl = new Tag[7];

theUfSession.Curve.CreateLine(ref linel, out objarray1[0]);
theUfSession.Curve.CreateLine(ref line2, out objarray1[1]);
theUfSession.Curve.CreateLine(ref line3, out objarray1[2]);
theUfSession.Curve.CreateLine(ref line4, out objarray1[3]);
theUfSession.Curve.CreateLine(ref line5, out objarray1[4]);
theUfSession.Curve.CreateLine(ref line6, out objarray1[5]);

double[] ref ptl =new double[3];

ref pt1[0] =0.00;

ref ptl[1]=0.00;

ref pt1[2] = 0.00;

double[] direction] = { 0.00, 1.00, 0.00 };
string[] limitl = { "0", "360" };

Tag[] featuresl;

theUfSession.Modl.CreateRevolved(objarray1, limitl,
ref ptl, directionl, FeatureSigns.Nullsign, out features1);
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I

double[] 113_endptl = { -70, 205, 0.00 };
double[] 113_endpt2 = { -20, 205, 0.00 };

double[] 114 _endptl =113 _endpt2;
double[] 114 _endpt2 = { -20, 215, 0.00 };

double[] 115 endptl =114 endpt2;
double[] 115_endpt2 = { -70, 215, 0.00 };

double[] 116_endptl =115_endpt2;
double[] 116 _endpt2 = { -70, 205, 0.00 };

UFCurve.Line linel3 = new UFCurve.Line();
UFCurve.Line linel4 = new UFCurve.Line();
UFCurve.Line linel5 = new UFCurve.Line();
UFCurve.Line linel6 = new UFCurve.Line();

linel3.start_point = new double[3];

linel3.start_point[0] =113 endpt1[0];
linel3.start point[1] =113 endptl[1];
linel3.start_point[2] =113 endpt1[2];
linel3.end point = new double[3];

linel3.end point[0] =113 _endpt2[0];
linel3.end point[1] =113 endpt2[1];
linel3.end point[2] =113 endpt2[2];
linel4.start point = new double[3];

linel4.start_point[0] =114 endpt1[0];
linel4.start point[1] =114 endptl[1];
linel4.start_point[2] =114 endptl1[2];
linel4.end point = new double[3];

linel4.end point[0] =114 endpt2[0];
linel4.end point[1] =114 endpt2[1];
linel4.end point[2] =114 endpt2[2];
linel5.start_point = new double[3];
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linel5.start_point[0] =115 endpt1[0];
linel5.start point[1] =115 endptl[1];
linel5.start point[2] =115 endpt1[2];
linel5.end point = new double[3];
linel5.end point[0] =115 _endpt2[0];
linel5.end point[1] =115 _endpt2[1];
linel5.end point[2] =115 endpt2[2];
linel6.start_point = new double[3];
linel6.start_point[0] =116 _endpt1[0];
linel6.start point[1] =116 _endptl[1];
linel6.start point[2] =116 _endpt1[2];
linel6.end_point = new double[3];
linel6.end point[0] =116 _endpt2[0];
linel6.end point[1] =116 _endpt2[1];
linel6.end point[2] =116 endpt2[2];

Tag[] objarray3 = new Tag[7];
theUfSession.Curve.CreateLine(ref linel3, out objarray3[0]);
theUfSession.Curve.CreateLine(ref linel4, out objarray3[1]);
theUfSession.Curve.CreateLine(ref linel5, out objarray3[2]);
theUfSession.Curve.CreateLine(ref linel6, out objarray3[3]);
double[] ref pt2 =new double[3];

ref pt2[0] =-50.00;

ref pt2[1]=205.00;

ref pt2[2] = 0.00;

double[] direction2 = { 1.00, 0.00, 0.00 };
theUfSession.Modl.CreateRevolved(objarray3, limitl,

ref pt2, direction2, FeatureSigns.Positive, out featuresl);

I

double[] 17 _endptl = {0, 5, 0.00 };
double[] 17_endpt2 = { 27.5, 5, 0.00 };
double[] 18 endptl =17 endpt2; double[]
18 endpt2 = {27.5, 170, 0.00 };
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double[] 19 _endpt]l =18 endpt2; double[]
19_endpt2 = { 40, 185, 0.00 };

double[] 110 _endptl =19 endpt2; double[]
110_endpt2 = { 40, 225, 0.00 };

double[] 111 _endptl =110 endpt2;
double[] 111_endpt2 = { 0, 225, 0.00 };

double[] 112_endptl =111 endpt2;
double[] 112 _endpt2 = { 0, 5, 0.00 };

UFCurve.Line line7 = new UFCurve.Line();
UFCurve.Line line8 = new UFCurve.Line();
UFCurve.Line line9 = new UFCurve.Line();
UFCurve.Line linel0 = new UFCurve.Line();
UFCurve.Line linell = new UFCurve.Line();
UFCurve.Line linel2 = new UFCurve.Line();

line7.start_point = new double[3];

line7.start_point[0] =17 endpt1[0];
line7.start point[1] =17 endptl[1];
line7.start_point[2] =17 endptl[2];
line7.end point = new double[3];

line7.end_point[0] =17 endpt2[0];
line7.end point[1] =17 endpt2[1];
line7.end_point[2] =17 endpt2[2];
line8.start point = new double[3];

line8.start point[0] =18 endpt1[0];
line8.start point[1] =18 endptl[1];
line8.start point[2] =18 endptl[2];
line8.end point = new double[3];

line8.end point[0] =18 endpt2[0];
line8.end point[1] =18 endpt2[1];
line8.end point[2] =18 endpt2[2];
line9.start point = new double[3];
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line9.start point[0] =19 endptl1[0];
line9.start point[1] =19 endptl[1];
line9.start point[2] =19 endptl[2];
line9.end point = new double[3];
line9.end point[0] =19 endpt2[0];
line9.end point[1] =19 endpt2[1];
line9.end point[2] =19 endpt2[2];
line10.start_point = new double[3];
line10.start_point[0] =110 _endpt1[0];
line10.start_point[1] =110 endpt1[1];
line10.start_point[2] =110 endptl1[2];
line10.end_point = new double[3];
line10.end_point[0] =110 endpt2[0];
line10.end point[1] =110 endpt2[1];
line10.end point[2] =110 endpt2[2];
linel 1.start_point = new double[3];
linel 1.start point[0] =111 endpt1[0];
linell.start point[1] =111 endptl[1];
linel1.start point[2] =111 endptl[2];
linell.end_point = new double[3];
linell.end point[0] =111 endpt2[0];
linell.end point[1]=111_endpt2[1];
linell.end point[2] =111 endpt2[2];
linel2.start_point = new double[3];
linel2.start point[0] =112 endpt1[0];
linel2.start point[1] =112 endptl[1];
linel2.start_point[2] =112 endpt1[2];
linel2.end point = new double[3];
linel2.end point[0] =112_endpt2[0];
linel2.end point[1] =112 endpt2[1];
linel2.end point[2] =112_endpt2[2];

Tag[] objarray2 = new Tag[7];

theUfSession.Curve.CreateLine(ref line7, out objarray2[0]);
theUfSession.Curve.CreateLine(ref line8, out objarray2[1]);
theUfSession.Curve.CreateLine(ref line9, out objarray2[2]);

62



theUfSession.Curve.CreateLine(ref linel0, out objarray2[3]);
theUfSession.Curve.CreateLine(ref linell, out objarray2[4]);
theUfSession.Curve.CreateLine(ref linel2, out objarray2[5]);

theUfSession.Modl.CreateRevolved(objarray2, limitl, ref ptl,
directionl, FeatureSigns.Negative, out featuresl);

double[] 117 _endptl = { -70, 205, 0.00 };
double[] 117_endpt2 = { -20, 205, 0.00 };

double[] 118 _endptl =117 _endpt2;
double[] 118 endpt2 = { -20, 213, 0.00 };

double[] 119_endptl =118 _endpt2;
double[] 119 endpt2 = { -70, 213, 0.00 };

double[] 120 _endptl =119 _endpt2;
double[] 120 _endpt2 = { -70, 205, 0.00 };

UFCurve.Line linel7 = new UFCurve.Line();
UFCurve.Line linel8 = new UFCurve.Line();
UFCurve.Line linel9 = new UFCurve.Line();
UFCurve.Line line20 = new UFCurve.Line();

linel7.start_point = new double[3];
linel7.start_point[0] =117 endpt1[0];
linel7.start point[1]=117 endptl[1];
linel7.start_point[2] =117 endptl1[2];
linel7.end_point = new double[3];
linel7.end_point[0] =117 endpt2[0];
linel7.end point[1] =117 endpt2[1];
linel7.end_point[2] =117 endpt2[2];
line18.start_point = new double[3];
linel8.start_point[0] =118 endpt1[0];
linel8.start point[1] =118 endptl[1];
linel8.start point[2] =118 endptl[2];
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linel8.end point = new double[3];

linel8.end point[0] =118 endpt2[0];
linel8.end point[1] =118 endpt2[1];
linel8.end point[2] =118 endpt2[2];
line19.start_point = new double[3];

line19.start_point[0] =119 endpt1[0];
line19.start point[1] =119 endptl[1];
line19.start_point[2] =119 endptl1[2];
line19.end_point = new double[3];

line19.end_point[0] =119 endpt2[0];
line19.end point[1] =119 endpt2[1];
line19.end_point[2] =119 endpt2[2];
line20.start_point = new double[3];

line20.start_point[0] =120 endpt1[0];
line20.start_point[1] =120 endpt1[1];
line20.start_point[2] =120 endpt1[2];
line20.end_point = new double[3];

line20.end_point[0] =120 _endpt2[0];
line20.end_point[1] =120 endpt2[1];
line20.end_point[2] =120 endpt2[2];

Tag[] objarray4 = new Tag[7];

theUfSession.Curve.CreateLine(ref linel7, out objarray4[0]);
theUfSession.Curve.CreateLine(ref linel8, out objarray4[1]);
theUfSession.Curve.CreateLine(ref linel9, out objarray4[2]);
theUfSession.Curve.CreateLine(ref 1ine20, out objarray4[3]);

theUfSession.Modl.CreateRevolved(objarray4, limitl, ref pt2,
direction2, FeatureSigns.Negative, out featuresl);

Jlanee MpUCTYNMUM K CO3JIaHHMIO KpPBILKU Ui (uibrpa. EeoOmmit
BU/JI TIPEJCTABJIEH Ha puc. 4.3-4.4.
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Puc. 4.4. Bun 2 xpeimkn 11 GUiIbTpa

Tag UFPartl;

string namel = "Krishka";

int unitsl = 1;

theUfSession.Part.New(namel, units1, out UFPart1);

double[] 11_endptl = { 0, 0, 0.00 };
double[] 11_endpt2 = { 40, 0, 0.00 };

double[] 12_endptl =11 _endpt2;
double[] 12_endpt2 = { 40, 5, 0.00 };
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double[] 13 _endptl =12 endpt2;
double[] 13 _endpt2 = { 45, 5, 0.00 };

double[] 14 endptl =13 _endpt2;
double[] 14 _endpt2 = { 45, 10, 0.00 };

double[] I5 endptl =14 endpt2;
double[] I5 endpt2 = { 0, 10, 0.00 };

double[] 16_endptl =15 endpt2;
double[] 16_endpt2 = { 0, 0, 0.00 };

UFCurve.Line linel = new UFCurve.Line();
UFCurve.Line line2 = new UFCurve.Line();
UFCurve.Line line3 = new UFCurve.Line();
UFCurve.Line line4 = new UFCurve.Line();
UFCurve.Line line5 = new UFCurve.Line();
UFCurve.Line line6 = new UFCurve.Line();

linel.start point = new double[3];

linel.start point[0] =11 _endptl1[0];
linel.start point[1] =11 endptl[1];
linel.start point[2] =11 endptl[2];
linel.end point = new double[3];

linel.end point[0] =11_endpt2[0];
linel.end point[1] =11 endpt2[1];
linel.end point[2] =11 _endpt2[2];
line2.start point = new double[3];

line2.start point[0] =12_endpt1[0];
line2.start point[1] =12 endptl[1];
line2.start point[2] =12_endptl[2];
line2.end point = new double[3];

line2.end point[0] =12_endpt2[0];
line2.end point[1] =12 _endpt2[1];
line2.end point[2] =12 endpt2[2];
line3.start point = new double[3];
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line3.start point[0] =13 endptl1[0];
line3.start point[1] =13 endptl[1];
line3.start point[2] =13 endptl[2];
line3.end point = new double[3];

line3.end point[0] =13 endpt2[0];
line3.end point[1] =13 endpt2[1];
line3.end point[2] =13 endpt2[2];
line4.start_point = new double[3];

line4.start point[0] =14 endptl1[0];
line4.start point[1] =14 endptl[1];
line4.start point[2] =14 endptl[2];
line4.end point = new double[3];

line4.end_point[0] =14 endpt2[0];
line4.end point[1] =14 endpt2[1];
lined4.end point[2] =14 endpt2[2];
line5.start_point = new double[3];

line5.start point[0] =15_endpt1[0];
line5.start_point[1]=15_endptl[1];
lineS.start point[2] =15_endptl[2];
line5.end_point = new double[3];

lineS.end point[0] =15_endpt2[0];
line5.end point[1]=15_endpt2[1];
lineS.end point[2] =15 endpt2[2];
line6.start_point = new double[3];

line6.start point[0] =16 endpt1[0];
line6.start point[1] =16 endptl[1];
line6.start_point[2] =16_endptl[2];
line6.end point = new double[3];

line6.end_point[0] =16_endpt2[0];
line6.end point[1] =16 endpt2[1];
line6.end point[2] =16 _endpt2[2];

Tag[] objarrayl = new Tag[7];

theUfSession.Curve.CreateLine(ref linel, out objarray1[0]);
theUfSession.Curve.CreateLine(ref line2, out objarray1[1]);
theUfSession.Curve.CreateLine(ref line3, out objarray1[2]);
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theUfSession.Curve.CreateLine(ref line4, out objarrayl[3]);
theUfSession.Curve.CreateLine(ref line5S, out objarrayl[4]);
theUfSession.Curve.CreateLine(ref line6, out objarray1[5]);

double[] ref ptl =new double[3];

ref pt1[0] =0.00;

ref ptl[1]=0.00;

ref pt1[2] = 0.00;

double[] directionl = { 0.00, 1.00, 0.00 };
string[] limitl = { "0", "360" };

Tag[] features1;

theUfSession.Modl.CreateRevolved(objarray1, limitl,
ref ptl, directionl, FeatureSigns.Nullsign, out features1);

TN

// Co3nanue hacku

Tag feat = features1[0];

Tag cyl tag, obj id camf, blendl;
Tag[] Edge array cyl, listl, list2;

/3 MmaccuBa ToroB features! BbIOMpaeTCst HYJI€BOU TAT, KOTOPbIT
//3anuchiBaeTcs B nepeMeHHyto feat, Terneps B mepemeHHoi feat
//HaXOaUTCS TAT HYJIEBOTO TeJa eTaln

int ecount;

//6710K, KOTOPBIN aHATM3UPYET pedpa paccMaTpUBAEMO IeTaln
theUfSession.Modl.AskFeatBody(feat, out cyl tag);
theUfSession.Modl.AskBodyEdges(cyl tag, out Edge array cyl);
theUfSession.Modl. AskListCount(Edge array cyl, out ecount);

// TlepBbiii OOBEKT B IajbHEHIIIEM OyIET UCTIOIB30BaH JIJIst
//coxpaneHust B Hero pedep, Ha KOTOPbIX OyyT BHIMOIHEHBI

//thacku, BTOPOH O aHAJIOTHH UCTIONb3YeTCs JIsl CKpyTiaeHus ArrayList
arr_list]l = new ArrayList();

ArrayList arr_list2 = new ArrayList();

68



//TUKI TOBTOPSIETCS] KOJIMUYECTBO pa3, paBHOE YUCITY pedep
//paccMaTpruBaeMoro Tesna

for (int i1 = 0; i1 < ecount; 1i++)

{

Tag edge;

theUfSession.Modl. AskListltem(Edge array cyl, ii, out edge);
//BBIOMpAET U3 MaccuBa pedep Kaxa0e OTIeIbLHOE Pedpo ¢
//MOpSAIKOBBIM HOMEPOM B MaccuBe ilif

(i =2))

{

arr_listl.Add(edge); //peGpo noGasmnsiercs B arr_list] (To ecThb
//na HeM Oyzet co3aHa ¢acka

}

}

//KOHBEPTHPOBAHKE TUIIOB JAHHBIX
listl = (Tag[])arr_listl.ToArray(typeof(Tag));
list2 = (Tag[])arr_list2. ToArray(typeof(Tag));

//mapaMeTpsl, 3a1aroIIKe oneparuo "packa”
string offsetl ="1";

string offset2 ="1";

string ang = "45";

theUfSession.Modl.CreateChamfer(3, offsetl, offset2, ang,
listl, out obj_id camf); //onepanus "dacka"

double[] 113_endptl = { 0, -55, 0.00 };
double[] 113_endpt2 = { 10, -55, 0.00 };

double[] 114 _endptl =113 endpt2;
double[] 114 _endpt2 = { 10, 40, 0.00 };

double[] 115 _endptl =114 endpt2;
double[] 115_endpt2 = { 0, 40, 0.00 };

double[] 116 _endptl =115_endpt2;
double[] 116 _endpt2 = { 0, -55, 0.00 };
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UFCurve.Line linel3 = new UFCurve.Line();
UFCurve.Line linel4 = new UFCurve.Line();
UFCurve.Line linel5 = new UFCurve.Line();
UFCurve.Line line16 =new UFCurve.Line();

linel3.start_point = new double[3];
linel3.start_point[0] =113 endpt1[0];
linel3.start point[1] =113 endptl[1];
linel3.start point[2] =113 endptl[2];
linel3.end point = new double[3];
linel3.end point[0] =113 endpt2[0];
linel3.end point[1] =113 endpt2[1];
linel3.end point[2] =113 endpt2[2];
linel4.start_point = new double[3];
linel4.start_point[0] =114 endpt1[0];
linel4.start point[1] =114 endptl[1];
linel4.start_point[2] =114 endptl[2];
linel4.end point = new double[3];
linel4.end_point[0] =114 endpt2[0];
linel4.end point[1] =114 endpt2[1];
linel4.end point[2] =114 endpt2[2];
linel5.start_point = new double[3];
linel5.start_point[0] =115 endpt1[0];
linel5.start point[1] =115 endptl[1];
linel5.start_point[2] =115 _endpt1[2];
linel5.end point = new double[3];
linel5.end point[0] =115_endpt2[0];
linel5.end point[1] =115 endpt2[1];
linel5.end point[2] =115_endpt2[2];
linel6.start_point = new double[3];
linel6.start_point[0] =116 _endpt1[0];
linel6.start point[1] =116 _endptl[1];
linel6.start_point[2] =116 _endpt1[2];
linel6.end point = new double[3];
linel6.end_point[0] =116 _endpt2[0];
linel6.end point[1] =116 endpt2[1];

70



linel6.end point[2] =116 _endpt2[2];

Tag[] objarray3 = new Tag[7];

theUfSession.Curve.CreateLine(ref linel3, out objarray3[0]);
theUfSession.Curve.CreateLine(ref linel4, out objarray3[1]);
theUfSession.Curve.CreateLine(ref linel5, out objarray3[2]);
theUfSession.Curve.CreateLine(ref linel6, out objarray3[3]);

theUfSession.Modl.CreateRevolved(objarray3, limitl,
ref ptl, directionl, FeatureSigns.Positive, out featuresl);
11177 doublel]

1131 _endptl = {0, -55,0.00 };

double[] 1131 endpt2 = { 8, -55, 0.00 };

double[] 1141 _endptl =1131 endpt2;
double[] 1141 endpt2 = { 8, 40, 0.00 };

double[] 1151 endptl =1141 endpt2;
double[] 1151 endpt2 = { 0, 40, 0.00 };

double[] 1161 endptl =1151 endpt2;
double[] 1161 endpt2 = { 0, -55, 0.00 };

UFCurve.Line linel31 = new UFCurve.Line();
UFCurve.Line linel41 = new UFCurve.Line();
UFCurve.Line linel51 = new UFCurve.Line();
UFCurve.Line line161 =new UFCurve.Line();

linel31.start point = new double[3];
linel31.start point[0] =1131 endpt1[0];
linel31.start point[1]=1131 endptl[1];
linel31.start point[2] =1131 endptl[2];
linel31.end point = new double[3];
linel31.end point[0] =1131 endpt2[0];
linel31.end point[1]=1131 endpt2[1];
linel31.end point[2] =1131 endpt2[2];
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line141.start_point = new double[3];

line141.start point[0] =1141 endpt1[0];
linel141.start point[1]=1141 endptl[1];
linel41.start point[2] =1141 endptl[2];
linel41.end point = new double[3];

linel41.end point[0] =1141 endpt2[0];
linel41.end point[1]=1141 endpt2[1];
linel41.end point[2] =1141 endpt2[2];
linel51.start point = new double[3];

linel51.start point[0] =1151 endpt1[0];
linel51.start point[1]=1151 endptl[1];
linel51.start point[2] =1151 endptl[2];
line151.end point = new double[3];

linel51.end point[0] =1151 endpt2[0];
linel51.end point[1]=1151 endpt2[1];
linel51.end point[2] =1151 endpt2[2];
line161.start point = new double[3];

linel61.start point[0] =1161 endpt1[0];
linel61.start point[1]=1161 endptl[1];
linel61.start point[2] =1161 endptl[2];
linel61.end point = new double[3];

linel61.end point[0] =1161 endpt2[0];
linel61.end point[1]=1161 endpt2[1];
linel61.end point[2] =1161_ endpt2[2];

Tag[] objarray4 = new Tag[7];
theUfSession.Curve.CreateLine(ref linel31, out objarray4[0]);
theUfSession.Curve.CreateLine(ref linel41, out objarray4[1]);
theUfSession.Curve.CreateLine(ref linel51, out objarray4[2]);
theUfSession.Curve.CreateLine(ref linel61, out objarray4[3]);
theUfSession.Modl.CreateRevolved(objarray4, limitl, ref ptl,
directionl, FeatureSigns.Negative, out featuresl);

Jlanee mnepexoguM K CO3JaHUIO IOCIEIHEH uacTu
¢unbTpa. OOl Bu npencrasieH Ha puc. 4.5.
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Puc. 4.5. ®unbtp

Tag UFPartl;

string namel = "cylindr";

int unitsl = 1;

theUfSession.Part. New(namel, units1, out UFPart1);

double[] 11_endptl = { 10, 0, 0.00 };
double[] 11_endpt2 = { 22.5, 0, 0.00 };

double[] 12_endptl =11 _endpt2; double[]
12_endpt2 = { 22.5, 160, 0.00 };

double[] 13_endpt]l =12_endpt2; double[]
13_endpt2 = { 10, 160, 0.00 };

double[] 14 endptl =13 _endpt2;
double[] 14 endpt2 = { 10, 0, 0.00 };

UFCurve.Line linel = new UFCurve.Line();
UFCurve.Line line2 = new UFCurve.Line();
UFCurve.Line line3 = new UFCurve.Line();
UFCurve.Line line4 = new UFCurve.Line();
linel.start point = new double[3];
linel.start point[0] =11 endptl[0];
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linel.start point[1]=11_ endptl[1];
linel.start point[2] =11 endptl[2];
linel.end point = new double[3];

linel.end point[0] =11 _endpt2[0];
linel.end point[1] =11 endpt2[1];
linel.end point[2] =11 endpt2[2];
line2.start point = new double[3];

line2.start point[0] =12 endptl1[0];
line2.start point[1] =12 endptl[1];
line2.start point[2] =12 endptl[2];
line2.end_point = new double[3];

line2.end point[0] =12_endpt2[0];
line2.end point[1] =12 endpt2[1];
line2.end point[2] =12 endpt2[2];
line3.start point = new double[3];

line3.start_point[0] =13 endptl1[0];
line3.start point[1] =13 endptl[1];
line3.start_point[2] =13 endptl[2];
line3.end point = new double[3];

line3.end point[0] =13 endpt2[0];
line3.end point[1] =13 endpt2[1];
line3.end point[2] =13 endpt2[2];
line4.start point = new double[3];

line4.start_point[0] =14 endpt1[0];
line4.start point[1] =14 endptl[1];
line4.start point[2] =14 endptl[2];
line4.end_point = new double[3];

line4.end point[0] =14 endpt2[0];
line4.end point[1] =14 endpt2[1];
line4.end point[2] =14 endpt2[2];

Tag[] objarrayl = new Tag[7];

theUfSession.Curve.CreateLine(ref linel, out objarray1[0]);
theUfSession.Curve.CreateLine(ref line2, out objarray1[1]);
theUfSession.Curve.CreateLine(ref line3, out objarray1[2]);
theUfSession.Curve.CreateLine(ref line4, out objarray1[3]);
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double[] ref ptl =new double[3];

ref pt1[0] = 0.00;

ref ptl[1]=0.00;

ref ptl[2]=0.00;

double[] directionl = { 0.00, 1.00, 0.00 };
string[] limitl = { "0", "360" };

Tag[] features1;

theUfSession.Modl.CreateRevolved(objarray1, limitl,
ref ptl, directionl, FeatureSigns.Nullsign, out features1);
T

double[] 111_endptl = { 0, 2.5, 0.00 };

double[] 111_endpt2 = { 20, 2.5, 0.00 };

double[] 121 _endptl =111_endpt2; double[]

121 _endpt2 = { 20, 157.5, 0.00 };double[]

131 endptl =121 endpt2; double[]

131 endpt2 = {0, 157.5, 0.00 }; double[]

141 _endpt]l =131 endpt2; double[]

141 _endpt2 = {0, 2.5, 0.00 };

UFCurve.Line linell = new UFCurve.Line();
UFCurve.Line line21 = new UFCurve.Line();
UFCurve.Line line31 = new UFCurve.Line();
UFCurve.Line line41 = new UFCurve.Line();

linel1.start_point = new double[3];

linel 1.start point[0] =111 endpt1[0];
linel1.start point[1]=111 endptl[1];
linel l.start point[2] =111 endptl1[2];
linel1l.end point = new double[3];

linell.end point[0] =111 endpt2[0];
linell.end point[1] =111 endpt2[1];
linell.end point[2] =111 endpt2[2];
line21.start_point = new double[3];

line21.start_point[0] =121 endpt1[0];
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line21.start point[1] =121 endptl[1];
line21.start point[2] =121 endptl[2];
line21.end point = new double[3];
line21.end point[0] =121 endpt2[0];
line21.end point[1] =121 endpt2[1];
line21.end point[2] =121 endpt2[2];
line3 1.start_point = new double[3];
line31.start point[0] =131 endpt1[0];
line31.start point[1] =131 endptl[1];
line31.start point[2] =131 endptl[2];
line31.end point = new double[3];
line31.end point[0] =131 endpt2[0];
line31.end point[1] =131 endpt2[1];
line31.end point[2] =131 endpt2[2];
line41.start_point = new double[3];
line41.start point[0] =141 endpt1[0];
line41.start point[1] =141 endptl[1];
line41.start point[2] =141 endptl[2];
line41.end point = new double[3];
line41.end point[0] =141 endpt2[0];
line41.end point[1] =141 endpt2[1];
line41.end point[2] =141 endpt2[2];

Tag[] objarray2 = new Tag[7];
theUfSession.Curve.CreateLine(ref linel 1, out objarray2[0]);
theUfSession.Curve.CreateLine(ref line21, out objarray2[1]);
theUfSession.Curve.CreateLine(ref line31, out objarray2[2])
theUfSession.Curve.CreateLine(ref line41, out objarray2[3]);
theUfSession.Modl.CreateRevolved(objarray?2, limitl, ref ptl,
directionl, FeatureSigns.Negative, out featuresl);

b

Jlnst coznanust COOpPKH HE0OXOAUMO CO37aTh HOBBIN MPOEKT U
pa3MecTUTh B HEM KOJI, YKa3aHHBIA HUXKeE.

Tag UFPart;

string namel = "Filter";

int units = 1;
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theUfSession.Part.New(namel, units, out UFPart);

/*B mepeMeHHyI0 parent part, 3aliChIBAaCTCS PE3yJIbTAT
Bo3BpamaemMbiii pynkmueir AskDisplayPart. B cBoto ouepenp
naHHas GYHKIKS BO3BpAIIaeT tag Tekymien moaenu. Jlns ne
cOopouHoii Mosenn 310 pabouas moaens. Eciin B HacTosee
BpeMs HeT pabouei Mmojenu, To Bo3Bpamaercs NULL TAG. */
Tag parent_part = theUfSession.Part. AskDisplayPart();
//TiepeMeHHbIe error_status, B KOTOpbIC Oy/IeT 3aITUChIBATHCS
//cTaTyc 3arpy3Ku MOJEeH

UFPart.LLoadStatus error_status, error_status2, error_status3;
//00BsIBICHHE TIEPEMEHHBIX B KOTOPBIE POUCXOIUT 3aIKCh tag-a
//HOBOTr0 00BEKTA MOAECIIHA

Tag instance, instancel, instance2;

/*O0bsiBIIEHNE U 3aIIUCh 3HAUE€HUH B IepeMeHHbIe. [lepeMenHbIe
origin coaepkar MO3UIUH KaX10i U3 MOJIeNel B POUTENIbCKON
cOOpPOYHON MOJIEIIH.

[lepemenHbie matrix ONPEACNSIOT OPUCHTALMIO KaXKIO0N M3
MoJieTiell B cHUCTEME KOOpAMHAT POAUTEIHCKOM cOOpOUHOM
Mojenu.*/

double[] originl = { 0, 220, 0 };
double[] matrix1 ={1,0,0,0, 1,0 };
double[] origin2 = { 0,0, 0 };
double[] matrix2={1,0,0,0, 1,0 };
double[] origin3 ={ 0, 7.5,0 };
double[] matrix3={1,0,0,0,1,0 };

//mooyepennoe fob6aBIeHUe MoJieneil netaneit GpuiabTpa, KOTophble
//BXOJIAT B COOPOUHYIO MOJIENIb KOHCTPYKLIUU

/*Ctpyxkrypa napamerpos ¢pynkimuu AddPartToAssembly:
1) parent_part — tag Mozenu 17151 JOOABIICHUS JETaJICH;
2) part — umMsi 1006aBIIEMOI MOJIEIH;
3) refset name — HaMMEeHOBaHWE MHOKECTBA YaCTEH MOJICIH JJIs
n00aBIIEHNS;
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4) instance _name - Name of new instance;

5) origin [ 3 ] — mo3uUIUsA B POUTEIHCKON MOJIEIIH;

6) csys matrix [ 6 | — opueHTaIuUs B POUTEIHCKONH MOJIEIIH;
7) layer — cnoii (0) — TeKymuii Cioi;

8) instance — tag HOBOW JeTanu B COOpKe;

9) error status — craryc omuOKHu 100aBICHUS.
*/

theUfSession.Assem.AddPartToAssembly(parent part, "Krishka",null,
null, originl, matrix1, 0, out instance, out error_status);

theUfSession.Assem.AddPartToAssembly(parent_part, "Korpus",
null, null, origin2, matrix2, 0, out instancel, out error_status2);

theUfSession. Assem.AddPartToAssembly(parent part, "cylindr",
null, null, origin3, matrix3, 0, out instance2, out error_status3);

4.2. lIpakTHYecKasi 4acTh
4.2.1. 3ananue Ha 1a00pATOPHYIO padoTy
3anaHue BhIAAETCS MpenojaBaTeieM 0 BapuaHTaM.
[Tpumep BapHaHTOB.
IIpumep 1. B nabGopatopHoil paboTe mnpeasiaraercs BBIIOJHUTH
cOOpOUHYI0O  MOJeNnb  IITaMma Juid  OKWAKOW  IITaMIIOBKH,
MPEACTABICHHYIO Ha pHuC. 4.6.

Puc. 4.6. CoopouHast MOJIeb TITAMIA 715 )KHIKOW IMTaMITOBKH
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[Ipumep 2. B maGoparopHoil paboTe mpemsaracTcsi BBITOTHUTH COOPOYHYIO MOJCIb
ITHEBMOTH/IPABIMYECKOTO KJIallaHa, Mpe/ICTaBICHHYIO Ha puc. 4.7.

Puc. 4.7. COopouHas MoJie1b MHEBMOTMIPABIMYECKOT0 KiaraHa

4.2.2. Coaep:xaHnue oT4eTa 1o J1adopaTopHoii padore

1.  Ha3zBanue u 1enp paboOTEHI.

2. CKpHHIIOTHI c KpaTKUM OTHMCaHUEM,COOTBETCTBYIOIINE
OCHOBHBIM IIar'aM BBITIOJTHEHHON PaOOTHI.

3. CKpUHIIOTHI, AEMOHCTPUPYIOIIHE PAaOOTOCIOCOOHOCTHCO3TAHHON OUOIHOTEKH.

4 JlucTuHT nprpamMmbl ¢ KOMMEHTAPHUSMU.
5. Ckpunmortsl 3D-moznenu, chopmupoBanHOil BamieliOn6inoTexoid.
6 BriBoaml.



