3. MPOI'PAMMHOE OBECIIEYEHUE KOMIIbIOTEPHOM
I'PA®UKU MCAD

3.1. O0mas knaccupuKanus

3a nmoutu 30-nmeTHyto ucropuio cymiectBoBanus CAIIP crnoxunach
MOYTH OOIIEPUHSATAs X KilaccuuKaius, npuBeaeHnas a (puc. 3.1).

/

CucremMsl

CAD/CAM/CAE/PDM

Crieran3upoBaHHbIe H—." ‘YHuBepcanbHbIe ||
A
Y
«TspKernbiey»  TONHO-
IIporpam- e c
MBI TS MacmTabHEre (Creo
rpad. sapa Element/Direct
CUCTEMBI (Pro/E), CATIANX.)
(ACIS,Con Y \
cept Mod- C -
HCTEMBI
eller u 1p.) yHKiio- CHereMbl o6uero HNCTEMBI
HAJIBHOTO npumenenus: (Nastran, CpeAHero
- »| ANSYS, COSMOS/M YpOBHs
YOLGTHPO (Solid Works.
BaHMA  Ha  1p.) K 3D7
pa3IMYHBIX ommac — 50,
YPOBHSIX AutoCAD,
usmue- Inventor u
CKHX THpel- 1p.)
CTaBJICHUI,
peaimsyio- ITpoGieMHO-OpHEHTHPO- \ 4
X METONL p| BAHHBIE CHCTEMBI c
KOHEYHBIX (ADAMS, MARC, OP- ACTEMBI
9JIEMEHTOB TRIS, MoldFlow u np.) HIKHETO
«JIETKOTO»
YPOBHS
L (AutoCAD
CucreMbl LT,
MOJITOTOBKH TrueCAD,
YIPaBJISA0- Komnac-
mx fpo- Ipadgux LT
rpamMmm st 3D u p.)
TEXHOJIOrHYe-
cKoro obopy-
JIOBaHUS

Puc. 3.1. Kinaccudukanust ciucreM aBTOMaru3NpOBAaHHOTO TIPOSKTHPOBAHUS
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CucreMsl ABTOMATU3UPOBAHHOI'O ITPOCKTUPOBAHUA MOXKXHO pa3ae-
JINTh Ha IBC I'pyHIIbL: CIICHUAJIU3UPOBAHHBIC U YHUBCPCAJIBHBIC. B cBoro
ouepelib, CreHaaIn3uPOBAHHBIC CHCTEMbI MOXKHO PacCMaTpPUBATh Kak
MPOrpaMMBI JUIS SIIpa CHCTEMBI, TPOrPaMMBbI JJ1s1 PYHKIIMOHATIBHOTO
MOJCIINPOBAHUA Ha Ppa3JIMYHBIX YPOBHAX (1)1/13I/ILICCKI/IX HpeI[CTaBHCHI/Iﬁ
C UCIIOJIb30BAHUEM METO/Ia KOHEUHBIX JIEMEHTOB U CUCTEMBI MO/IrO-
TOBKH YIPABJISIFOLIAX MPOrPaMM JUIS TEXHOIIOTHYECKOro 000pyI0Ba-
HMU:L.

YHI/IBepcaHI)HLIC CUCTCMBEI ACIIATCA HAa TPU YPOBHSA! (TAXKCIILICY,
HIJIN HOHHOMaCH_[Ta6HLI€, CpC€AHUEC U «JICTKUECY, NI HUKHETO YPOBHA.
EcrecTBeHHO, Takoe JIeJICHUE SBIISETCS BEChbMa YCIOBHBIM, a B ITOCIIEI-
Hee BpeMsi HaOmoaercs cONmKeHne pa3HOypOBHEBBIX cucTeM. Tak,
CHCTEMBI CPEJHET0 YPOBHS (110 Pa3IMYHBIM IMapaMerpam) IpuoiImKa-
I0TCSI K TIOJTHOMACIITAOHBIM («TSKEIBIMY), 8 CHCTEMbI HUKHETO YPOBHS
BCE Yallle MepecTarT ObITh MPOCTO IBYMEPHBIMH YEPTESKHO-OPHEHTH-
POBAaHHBIMHA 1 CTAHOBATCA TPEXMCPHBLIMU.

Cpenu TOTHOMACINTAOHBIX CHCTEM JIMAUPYIOIIES ITOJOKEHUE
3anumaror Creo Element, Creo Direct (B mpommom Pro/Engineer)
(Parametric  Technology  Corporation), CATIA (IBM/Dassault
Systems), I-DEAS (Structural Dynamics Research Corporation), NX
(8 nmpoutom UNIGRAPHICS (UGS)). Bece onn nMmeroT B cBoeM cocTa-
Be mporpammbl nHxkeHepHoro ananmsa (CAE) u PDM.

CucreMsl CpeaAHECTO YPOBHA MOKHO IMOACIIUTL HAa IBC KaTCTOPUU:
Ha ocHoBe sapa ACIS u Ha ocHOBe sapa Parasolid.

K nmepBoii u3 Hux orHocsarcs: AutoCAD, Mechanical Desktop u
Autodesk Inventor (Autodesk Inc.), CADdy++ Mechanical Design
(Ziegler Information GmbH), ADEM (Omega Technology), Cimatron
(Cimatron Ltd.), Mastercam (CNC Software Inc.), Powermill (DEL-
CAM), Bravo (Unigraphics Solution), IronCad (VDS) u np.

Ko Bropo#t kareropumm  otHocsres: SolidWorks (SolidWorks
Corp.), Solid Edge u Unigraphics Modeling (Unigraphics Solutions),
MicroStation Modeler (Bentley Systems Inc.); CADKEY 99 (CAD-
KEY Corp.), Pro/Desktop (Parametric Technology Corp.) u np.

Cpenu OTe4eCTBEHHBIX Pa3padOTOK K CHCTEMaM CPETHEr0 YPOBHS
nonrsruatorcs T-FLEX CAD (AO «Ton — cucremsi»), Kommnac-3D
(AO “Ackon”), BCAD (ProPro Group).

K cucremam HixHero yposHst MoxxHO oTHecTH AutoCAD LT, Tru-
eCAD, Medusa, basuc u np.
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3.2. HoanomacmiTa0HbIe («TsKeIbIe») cucTteMbl PLM

Kak yxe oTmMedanock, cpeay moJTHOMACIITAOHBIX CHCTEM JIN M-
pytoiee nonoxenue 3anuMarot Creo Element/Direct unu Pro/Engineer
(Parametric Technology Corporation), NX unu Unigraphics (Unigraph-
ics Solutions), CATIA (IBM/Dassault Systems), [-DEAS (Structural
Dynamics Research Corporation). Bce oHM nMeIOT B cBoeM cocTaBe
nporpaMmMel nHxeHepHoro ananuza (CAE) u PDM.

MpoekTupoBanne :
Mopenuposanue

NipoM36a/CTS creo elements/pro

Puc. 3.2

Creo Element, Creo Direct (B8 mpomom Pro/Engineer) —
cucrema Bbicokoro ypoBHsa, CAIIP s emuHOro IMKIA TPOCKTH-
poBanue—Tpon3BoAcTBO (puc. 3.2). Ilporpammubiii komiuiekc Creo
(Pro/Engineer) oxBaThIBaeT Bech UK "KOHCTPYHPOBAHHE — TIPOU3BOI-
cTBO" B MammHOCTpoeHuH. Bo Bcem mupe 6onee 16000 komnanuii uc-
MONB3YIOT pOrpaMMHbIe MPoAyKThl pupmbl PTC st COKpallleHHU s
JUTATETLHOCTH CKBO3HBIX MPOEKTHO-TIPOU3BOJICTBEHHBIX IMKJIOB, OII-
TUMH3AIAN HHKEHEPHBIX MIPOIIECCOB U YMyUIIEHHUS KauecTBa MPOIyK-
nuu (puc. 3.3).

MogenupoBanme
Buayanuzauma




OcHoOBHasl cTpaTerus, IpuMeHsieMasi BeTyIIHUMH KOMITAaHUSIMH, —
napajuienbHas paspadorka uznenus. Creo (Pro/Engineer) kak cpena
pa3paboTku 001aIaeT STOH BO3MOKHOCTBIO B TIOHOM Mepe. MHOro-
YHCIICHHBIA HA0Op MPOrpaMMHBIX PELIEHHUH MO3BOMISIET BEIOpATh HE0O-
XOAMMYIO KOH(QUTYPAILIMIO Ka)KI0TO pabouero Mecta B COOTBETCTBUH C
ero pyHKIHOHAIbHOCTHIO. Cro/la BKITIOYAIOTCSI TPOMBIIITICHHBIN 1~
3aiiH, IPOEKTHPOBAHUE MEXAHMYECKUX KOHCTPYKLHH, B TOM 4HCIIE
yIpaBiieHue OONbIIMMH COOpKaMU, UMUTALUS (PyHKIIMOHATBHOCTH H3-
JIeTIvsl, U3TOTOBJICHUS M YIIpaBlieH!s MH)KeHEePHBIMU JaHHbIMH. Ha ce-
rogusmHuA AeHb pemenns Creo (Pro/Engineer) obecneunBarot Han6o-
Jiee BCECTOPOHHIO, HHTErPUPOBAHHYIO Cpely pa3paboTKu MPOAyKTa ¢
O0IEeNnpUHATHIMH CBOHCTBaMU, XapakTepHbiMU 11 CATIP Bbicokoro
ypoBHs. K 3TUM cBOWCTBaM OTHOCSTCS CIEAYIOIIHE.

IHlonnaa accoyuamuenocms. Bce nporpammusie perienus B Creo
(Pro/Engineer) momHOCTBIO aCCOLMATHBHBL JTO 03HAYAET, YTO U3MEHE-
HUE, BHECEHHOE B JII000I MOMEHT pa3paloTKH, IEPEHOCUTCS Ha BCe
STarnbl IPOEKTUPOBAHNSI, aBTOMATHUECKH OOHOBJISISI BCe MHIKEHEPHBIE
peleHus1, BKIIo4Yast COOpKH, YEPTESKH U AaHHBIE [Tl U3TOTOBIICHHSL.
AccOolMaTHBHOCTh JIeJlaeT BO3MOXKHOW MapajuleNIbHyl0 pPa3paboTKy,
MoA/Iep)KUBasi BHECEHUE U3MEHEHUH, 0e3 prcKa, B II000 MOMEHT Mpo-
EKTUPOBAaHMS, M 00ECTIeYnBaeT TAKUM 00pa3oM BO3ZMOKHOCTh HCTIONb-
30BaHUsI MH)KEHEPHBIX 3HAHWI U OIBITA HA paHHUX dTarax pa3paboTKy.

O0veKmuo-opuenmupoganHHoe napamempuieckoe Mooenuposa-
nue.Pemenus B Creo (Pro/Engineer) ncnonb3ytor "KOHCTPYKTHBHO-
TEXHOJIOTHYECKHE dTIeMEHThI" ((UUepchl) B KaUueCTBE COCTABIISIOMINX
3IIEMEHTOB TEOMETPHUECKON MOJeny npoaykTa. duyepchl npeacTas-
JISIIOT COOOM KOHKPETHBIE OIMHOYHBIE WIIA COCTaBHBIE KOHCTPYKTHBHBIE
reoMeTpruiecKkrue 00bEKThI, KOTOPhIE CoiepKaT HH(POPMAIIHIO O CBOEM
COCTaBe U MOTYT OBITH JIETKO U3MeHsieMbl. K TakKiM KOHCTPYKTHBHBIM
3lIeMEHTaM OTHOCATCS packu, pedpa, paarychl CKpYIIIEHHUs, 000I0UKH
u T.71. COOpKa, MPOEKTUPOBAHNE TEXHOIOTMYECKOW OCHACTKH, U3TOTOB-
JIEHWE U JPYTHe HHKCHEPHBIE AUCIUILIMHBI UCTIONB3YIOT (PHUYEPCHI,
COOTBETCTBYIOLIME TOJNBKO O3TUM obnactsaMm. [Ipu TpoeKTUpoBaHUU
MpoayKTa puuepcam MPUCBAaUBAIOTCS ONpeielieHHbIE TapaMeTpsl (co-
JeprKaline Kak TeoMeTpUIecKylo, Tak 1 HEreoMeTprUIecKyro nHpopMa-
LUI0), MOAU(UIHPYsI KOTOPbIE, MOKHO JIETKO HCCIIEA0BATh pa3InuHbIe
BapHAHTHI IPOEKTA.

Ynpaenenue unscenepnvimu oannvimu. Jns GbICTPOro BbIXOA
MpOAYyKTa Ha PHIHOK TpeOyeTcs COKpaTHTh BPEMEHS MPOEKTHPOBa-
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HUsl. YTOOBI JMOCTHUTHYTH 3TOro, padboTa Haa MPOAYKTOM JOJKHA
OCYIIECTBISTHCS OHOBPEMEHHO HECKOJIBKMMHU MHKEHEPHBIMH KOMaH-
JaMu mnapauienbHo. Pemenus ans ynpasiaeHus gaHHbiMEH B Creo
(Pro/Engineer) Oblir crieninainbHO pa3paboTaHbl M YIpaBIeHUS PO-
eKTaMH, TPEOYIOLIMMH OJJHOBPEMEHHOI0 JIOCTYIIA, XapaKTepHOro JJIst
napajuieiIbHON pa3pa0oTKH, YTO O0ecIeYrBaeTCs Oaaroaaps MoaTHON
accormatuBHOoCcTH Creo (Pro/Engineer) (puc. 3.4).

ObmeH faHHLIMK Windchill* ProductPoint

Puc. 3.4

Vnpasnenue  cooproii. OcnoBHasg  apxutekrtypa  Creo
(Pro/Engineer) mo3BoJIsieT JIETKO OCYIIECTBISATH COOPKY KOMIIOHEHTOB
W CO3/1aBaTh IPOCKTUPYEMYIO KOHCTPYKIIHIO C IIOMOIIBIO TAKUX UHTYH-
TUBHO MOHSATHBIX KOMaH/I, KaK ""coBMecTUTh", "BCTaBUTH" U ""OpUEHTHU-
poBatp". ViryulieHHbIe (GYHKIIHOHATBEHBIE BO3MOKHOCTH TIOAICPKHU-
BAaIOT CO3JJaHME U yIpaBlieHHe OOIbIINMH, CIIOKHBIMUA COOpKaMH, CO-
Jiep KaliMy HEOTPaHUYEHHOE YHCI0 KOMITOHEHTOB.

Iloemopnoe ucnonviosanue unxicenepuvix oannvix. Ha ceroa-
HSIHUI JIeHb KOMITAHUH JEMOHCTPUPYIOT OTPOMHBIN POCT IPOU3BO-
JUTENbHOCTH M YMEHBIIIEHHE CTOMMOCTH NPOAYKTa, UCIONb3Ys CTaH-
JIAPTHBIE U THITOBBIE PELICHUS KAK OCHOBY JUTA Pa3pa0OTKH HOBBIX
MPOAYKTOB. DTOT MOAXO/I, H3BECTHBIN KaK «TIOBTOPHOE MCIOIb30BAaHHUE
WHKeHepHbIX AaHHbIX» (Engineering Data Reuse — EDR), mo3Bonsier
OBICTPO CO3/1aBaTh IIEIIbIC CEMEICTBA U3ICINI. APXUTEKTYpa, JIeKaIas
B ocHoBe Creo (Pro/Engineer), mo3BosnsieT Jerko UCIOIb30BaTh METO
EDR. D¢ dextrnBHOCTD IEpBOHAYANBEHBIX HHBECTUIIUI B TPOEKTHPOBA-
HUE YBETHYMBAETCS C KQKIbIM HOBBIM IIOKOJICHHEM MPOAYKTOB.

IlIpocmoma ucnonvzosanus. Cucrema BBINAJAIONINX MEHIO Opra-
HU30BaHa HHTYUTHBHO MOHSATHBIM CIIOCOOOM ¥ 00ECIIeUrnBaeT JOrnyde-
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CKUI BBIOOp M MPEAYCTaHOBKY OOJNBIIMHCTBA HANOOJIEE YaCcTO UCIIOb-
3yeMbIX onuuid. B mo06oii MOMEHT gocTynHa nomHas HHPOPMAIUs 110
BBITTONTHAEMOW KOMaH/Ie M KOPOTKasl MOJCKa3Ka B OKHE COOOIICHHH.
310 nenaer Creo (Pro/Engineer) mpocToii A7l TOHUMaHUS U UCIIONIB30-
BaHUSI.

Hezasucumocms om nnamghopmot. Creo (Pro/Engineer) pynk-
UOHUPYET Ha Bcex IuaTdgopmax, pabOTalOUIMX TMOJ YIpaBICHHEM
UNIX™, Windows® NT u Windows® XP, 7, 8, obecrieunBast ouHa-
KOBBIH HHTEp(deiic u QyHKIMOHAIBHBIE BO3MOKHOCTH. [lonbp3oBaTenn
MOTYT BBIOMpATh HaNOOJIee SKOHOMHYHYIO KOH(PHUTypaIuIo TIaThOopMbI
JUTSL CBOMX HYXJI U COYETaTh JItoOble komMOuHaiuu miardopm. Creo
(Pro/Engineer) mo3BosisieT Jierko 00MeHHUBaThCsl HH(popMannen Mexay
matopMaMu ¢ JH000H apXUTEKTYPOH.

Unigraphics (NX) (Siemens PLM Software) (puc. 3.5) sBisercs
CAD/CAM/CAE/PDM cucremoii Bricokoro ypoBHs. OHa MO3BOJISIET
OCYILECTBIISITh TONHOCTBIO BUPTYallbHOE NPOEKTUPOBAHUE H3IEIHIA,

e

SIEMENS

Puc. 3.5

MexXaHo00paboTKy JeTajel CIOKHBIX (HOPM, UMEET MOTHOCTHIO aCCO-
IUATUBHYIO 0a3y JaHHBIX MacTep-mozaenn. Siemens PLM Software,
OJIHA M3 CaMbIX OBICTPOPA3BUBAIOIINXCS KOMITAHHUHN, 3aHUMAETCsI pa3-
paboTKol, mpomaxxell W TEXHUYECKOH MOMIEPKKOH MpOrpaMMHOTO
obecriedeHus Uil aBTOMATH3alMH IPOSKTUPOBAHUs, IPOU3BOJICTBA,
MH)KCHEPHOT0 aHaJIM3a M yIPABICHUS MPOSKTAMHU JIJIsl BCeX obacTeid
MPOMBIIIUIEHHOCTH, BKJIFOYasi aBTOMOOHMJICCTPOCHUE, aBUAI[HOHHYIO
KOCMHUYECKYI0 TPOMBIIUIEHHOCTH, CTAHKOCTPOCHHE, MPOU3BOICTBO
TOBAapOB HAPOIHOTO MTOTPEOICHMSI H T.I1.
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Cucrema Unigraphics B CBoeM CEroHsIIHEM BUE JOCTATOYHO
momozaa. C 1993 r. Unigraphics crpoutcst Ha sape Parasolid, koropoe B
3HAUYNTEIBHOU CTEMEHH ONPENETHIIO CErOAHAIIHUNA OTPHIB CUCTEMBI OT
OCHOBHBIX KOHKYPEHTOB. JTO SIPO peaju3yeT COBEPUICHHO HOBBIC
MPUHIUNBI TEOMETPHUUECKOTO MOACTHPOBAHUS, CTPYKTYpBl COOpOK,
oOecrieunBasi THOKYIO MapaMeTpU3alHIO U MOTHYIO aCCOLMATHBHOCTb.
[Mocrenenno  Parasolid  ¢akTHueckn  CTaHOBUTCS  CTaHIApTOM
CAD/CAE/CAM-cucrem.

Cuctema NX nMeer einHyI0 BHYTPEHHIOIO 0a3y JaHHBIX JUIS BCEX
MPUIIOKEHUH CHCTEMBI, KOTOpask TIOCTpOeHa Ha IPUHIIUIIE MAaCTep-MoJie-
J1, 00eCIIeunBaIOIIeH HAJIGKHBIM CHCTEMAaTU3UPOBAHHBIN MOIXOJ K CO3-
JaHUIO M TIPOBEPKE FEOMETPUH M3/IENHUS U CBA3aHHBIX C HEl MPOIIECCOB.
3TO MO3BOJISIET JIETKO MAHUITYJIMPOBATh OONBIIMMHI cOOpPKaMH B Cpezie
napayiebHOro MHXKUHUPUHTA. BHYTpH CHCTEMBI CyIIECTBYET earHasT
cpena XpaHeHHs! JaHHBIX U HeT aOCONOTHO HUKAKUX KOHBEPTOPOB, TIO-
3TOMY BC€ IaHHBIE aCCOI[MATUBHBI Yepe3 BCE MPUIIOKEHHSI CUCTEMBI.

NX mmeer TBepAOTENbHbIH MOJEIIIEp C BCTPOSHHOW TMOKOI mapa-
MeTpH3aluell 1 NyOOKOW accolMaTHBHOCTBI0. Bee Moneny, co3nasae-
MbIe B NX, SBISIOTCS aBTOMAaTHYECKH NTapaMEeTPU30BaHHBIMH U B JIFO-
00if MOMEHT AOCTYITHBIMH ISl pa3IMYHOro Buaa Moaudpukanmi. [Ipu-
4YeM MmapaMeTpH3alus, He )KECTKO PUBA3aHHAas K IOPSIKY IOCTPOCHUS
reoMeTpuu (Kak, Harpumep B cucteme Pro/Engineer), a ru0kasi, He 3a-
CTaBIISIONIAs] KOHCTPYKTOpa MHOTO pa3 MepeenbiBaTh TeOMETPHUIO B
mpolecce MOASINPOBAHNS M MOJU(PHUKAIINH, TIO3BOJISIFOILAS B JIFOO0M
MOMEHT BPEMEHHU NEPEONpPEACATh 1 MePENpUBI3bIBATh CBI3H, U3Me-
HATH IOPSIIOK CO3AAHUS IEMEHTOB B YK€ TOCTPOCHHON Monenu. [Ipu
3TOM CpEACTBA CO3/IaHUSl JKECTKO IapaMeTpU30BaHHOW T'e€OMETPHH
TakKe MPUCYTCTBYIOT B TIOJTHOM Mepe, U B HEKOTOPBIX CIIydasix 3To Iie-
necoo0pasHo. B cucreMe He CyliecTBYeT KaKUX-THOO BHYTPUCHCTEM-
HBIX OTPAaHUYEHUM JIJ11 KOHCTpYKTOpa. Hanpumep, oTCyTCTBYIOT pas-
JNYUS MeKIY 00bEMHBIM U JIMCTOBBIM TEJIOM, TIOATOMY C TPaHbIO
TBEPAOTO Tella MOKHO AENaTh TO )K€ CaMOe, YTO C IIOBEPXHOCTHIO, a
HaJ JUCTOBBIMH TeJIaMU (IIOBEPXHOCTSMH) MTPOU3BOAUTE OyJeBbI Ome-
palMy, Tak YTO pa3iuyhe OOyCIOBIMBACTCS TONBKO (U3NYECKUM
CMBICIIOM.

NX — xoporio coanancupoBanHas cucrema. OHa COIEPIKUT BCe
CpeICTBa WHKEHEPHOT0 aHAIIN3a, TPHUCYIINE YHUBEPCALHBIM CUCTE-
Mam. [Iporpammuoe obecrieuenue NX jist pabothl Ha crankax ¢ UITY
oOecrieunBaeT GyHKIIMOHATLHOCTh Ha YPOBHE, HEJOCTYITHOM LIS APY-
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rux cucteM. [lozunun NX/CAM SBISIOTCS MUPOBBIM CTaHAAPTOM ISt
Bcex Apyrux mnpousBoxuteneit NC-nporpamm. Cucrema comepKuT
CeNUAIM3UPOBAHHBIC TEXHOJIOTHYECKUE MPUIIOKEHUs, (PYHKIIMOHU-
pyrolue B eAMHOM 0a3e JaHHbIX NX, a 3HAUUT, MOIICPIKUBAIOIIHE ac-
COILMATUBHOCTH U LIETOCTHOCTh JAHHBIX.

OnHako IIaBHBIM PEUMYIIECTBOM cucTeMbl NX siBiseTcs BO3-
MOYXHOCTh B HAaUOOJIbIIIEH CTEICHHU, TI0 CPABHEHUIO C JIFO0OH Jpyroi
CHCTEMOM, co3/aBaTh NOIHOE HU(POBOE MPEACTABICHHE CIOKHBIX
MHOTOKOMITOHEHTHBIX M3/EIHI U OPraHW30BbIBATh MapalieIbHOE MPo-
exTupoBaHue. Ilockonpky B mpolriecce MPOEKTHUPOBAHMS ITOCTOSIHHO
MPUXOJUTCS BBOAUTH H3MEHEHHUS, HEOOXOUMO, YTOOBI CHCTEMA T0-
3BOJISUIA OCYLIECTBIIATH MX Ha BCEM JIEPEBE CO3aBAEMOM IUPPOBOIt
MOJIEJIA MHOTOKOMITOHEHTHOTr'O u3Aenus. sl peeHus Tako CIOKHOU
3a/1auM HeJJ0CTaTOUHO TOJBKO HAIWYUS Mapamerpusanuu. [{nsg storo B
NX cymectByer uHxkeHepHas TexHonorus WAVE (What if Alternative
Value Engineering), npenHazHaueHHas A7 LEIEBOrO YIpaBiIeHHs IJ10-
OanpbHBIME MOAW(UKALUAMU, MPOBOAUMBIMH B OONbIIMX cOOpKax
crnoxHbIX u3nenuii. WAVE no3Bonser co3naBarh J100bIe acCOLUaTHB-
Hble CTPYKTYpBl, OCYILECTBJIATh aHAJIU3 acCOLMATHUBHBIX CBS3eH WU
YIPaBJIATh UX CTaTYCOM, IIPOBOANTH ONTUMHU3AIIMN Ha KOHIIETITyasIb-
HOH YIIPOILEHHON MIEKTPOHHOW MOZAENU H3JEIUS WU YIPaBISIEMYIO
TPAHCIALNIO UBMEHEHUH Ha JIeTabHYIO 3JIEKTPOHHYIO MOJIENb CKOJIb
yromHo cioxHoro wuzgenus. CoderaHue THOKOH TapameTpH3alui,
CTPYKTYpBI Opranu3anuu cOopok u texanonorun WAVE nozsossier
peanmzoBath gaxe Ha ypoBHe CAD/CAE/CAM-cuctembl mpoiecc
MPOEKTUPOBAHUS B MapaIEIbHOM PEXHME C CO3JJaHUEM €AMHOM BUP-
TyalnbHOW UQpoBOi Mozenn. Vcmonb3ys co3aBaeMyo ¢ MOMOIIBIO
WAVE acconmatuBHyto cTpykTypy B NX, MOXKHO J1a’Ke peain30BaTh
MIPOLIECC YTBEPXKACHNUS, TIOCIIE KOTOPOTo YTBEPKJIEHHAs! MOJIENb Momna-
JIaeT B BUPTYaIbHYIO HU(POBYIO MOJIENb OOIIEro AOCTyNa. JTO YHH-
KaJIbHOE Kau€CTBO MO3BOJISIET CTpOUTh B3aumozeiictBue NX ¢ PDM-
CHCTEMOI Ha OoJiee BLICOKOM YPOBHE.

Ocob6enHo myookas unrerpaius UG peanusoana ¢ PDM-cuc-
temoit IMAN, (taxoke mpomykroM kommanuu Unigraphics Solutions) —
MOTHO(PYHKIIMOHATFHON U JIETKO HACTPaMBaeMOM CUCTEMOH,  TI03BO-
JSIIOILEH yIpaBIIsATh BCEMH 3HAHUSIME 00 M3/IETUN U IPOLEIypaMH Kak
Ha CTa/Iu MPOEKTUPOBAHNUS U MPOU3BOJACTBA, TAK M HA CTAJIUU IKC-
Tutyatanuy 1 yruiausanuu. [padudeckue natepdeiicel B iMAN wc-
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MOJIB3YIOT COBpEMEHHbIE penieHus web-texnonoruii. Cucrema iMAN
peanbHO paboTaeT Ha POCCUHCKUX MPENIpPUsATHSIX.

CATIA (puc. 3.6). Spnsercs mnomHOMacITaOHOH CHCTEMOM
CAD/CAM/CAE/PDM «tspxenoro» kiacca. B coBpeMeHHYI0 BEpCHIO
CATIA V6R2013X BHECEHO MHO-
JKECTBO YCOBEPILIECHCTBOBAHUN B
00J1aCTH CHCTEMHOTO M MHOTOJIUC-
UUIUTAHAPHOTO TPOCKTUPOBAHHUS.

CoBpemenHast pabovas ¥ 4acTo
ucnonb3yemas Bepcusi CATIA V5
M3HAYaJIbHO CO3/1aBajlach Kak Mpo-
OYKT JUIs pasHbIX HUII PBIHKA
CAD/CAM/CAE/PDM. CATIA V5
CerofiHA HMeEeT TPH IUIaTPOpPMBI:
P1, P2 u P3. Tlnardopma P1 — pe-
meHus Juid peiaka cpennux CAIIP.
Ilon »>TuM Ha3BaHUEM CKpbIBa-
IOTCSl  pas3iMyHble KOMILUIEKTAIUN
CATIA V5. Kommnekranus B JaH-
HOM cly4ae Topa3yMeBaer Habop
pa3IMYHBIX MOAYJIEH JIsl Opeie-
JICHHBIX 3a/1a4.

CATIA V5RO BriepBbIe BKITIOUMIIA B €0l YHUKAJIbHYEO TEXHOJIO-
THIO «TpaHCOpMalMy H3AENTUs». IOTO HAOOp CaMBIX COBEPILIEHHBIX
TEXHOJIOTUH, HCIONB3YIOMMX 0a3y 3HaHUH, PENALUOHHBIN AU3aiH U
HHOPACTPYKTYPY Ul 00bEINHEHHS CYILIECTBYIOIINX MPU IPOEKTHPO-
BaHUU YCJIOBHI, MapaMeTPOB U/WUJIH MIA0IOHOB C TPEOYEMbIMH CIICITH-
(uKaMAMU C UENTbI0 CHHTE3UPOBAHUS HOBBIX MTAPAMETPOB HU3IICIHS.
MakcuMaTbHO UCTIONB3YS CYIIECTBYIOLIME 3HAHUS U OIBIT IPOESKTHPO-
BaHMsI, TpaHC(OpPMAIIHsI TO3BOJISIET YMEHBIIUTH BPeMs IPOSKTUPOBa-
HUS M TIOATOTOBKH ITPOM3BOJCTBA.

[Ipomueccel, ocHOBaHHBIE Ha TpaHC(HOpMAIIMK H3MENHS, YCTPAHSIIOT
M30BITOYHOCTh MMPOSKTHPOBAHUS, TPOU3BO/ISL HA CBET U3/IeNue, Oa3u-
pytolieecs: Ha IpenpIIyIINX 3HAHUAX, HO Y’)K€ COOTBETCTBYIOIIEE HO-
BbIM cnennpukanusaM. C yuéroM Toro, uro 06a3bl 3HaHUH cpasy ke Obl-
JIM COCTABHOM yacThio V5 U yXe ucnonb3oBaiuch, V5 R9 npennaraer
HOBBIH MOAXO0J, KOTOPBIE IeNaloT BO3MOKHON TpaHC(OpMaIHIO n3zie-
TS U CYIIECTBEHHO MOBBIIIAET 3P PEKTHBHOCTD MPOEKTUPOBAHHUSI U3-
TN ¥ MOZIETUPOBAHHS MHIKEH EPHBIX MPOIECCOB.
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CATIA V5 R9 cocrout u3 129 nporpaMMHBIX Moayied, u3 Hux 11
MPUHIUIHATBHO HOBBIX U 87 — C YIy4IICHHBIMH XapaKTepUCTHKAMHU.
3acay>KMBalOT BHUMaHUS LENbIA PsIJl MOIyJIel, CBA3aHHBIX C KOHILIEI-
TyaJbHBIM MPOCKTUPOBAHNEM U 0COOEHHO FeOMETPUUYECKON ee YacTu:

[] xondurypauus CATIA mexaHW4ecKOro NpOEKTUpoBaHUsS |
(Mechanical Design 1 — MD1). Conep>uT Bce HHCTPYMEHTBI, HE00X0-
JMMBIE 17151 BBITIOJIHEHHS TPEXMEPHOT0 MPOESKTUPOBAHUS JieTalei, cOo-
POK W TIONy4YeHHs IPOU3BOJICTBEHHBIX YepTexkeil. Kpome Toro, BKIo-
YaeT MHTErPUPOBAHHBIE BO3MOXHOCTH (DOTOpEamucTHYecKol BU3yan-
3alli¥ U TIOIZIEP’)KUBAET OOMEH JIaHHBIMH C HCIIOIb30BaHHEM PaCIpo-
CTPaHEHHBIX MPOMBIIIUICHHBIX CTaHIAPTOB;

) xondurypaums CATIA MexaHHYECKOTO NPOCKTHPOBAHUS W
nHmxeHepHoro ananmm3a (Mechanical Engineeringl configuration —
ME1). ConepxuT Bce HHCTPYMEHTBI, HEOOXOAMMBIE JJISI BHITIONH CHUS
TPEXMEPHOT0 KOHCTPYUPOBAHHUS A€TaIei, COOPOK M MOTydEHHsI TPOH3-
BOJCTBEHHBIX YepTexeid. 3a cuer HanW4yusg WHTYUTHBHO IOHSATHBIX
(YHKIMI OLIEHOUHBIX MPOYHOCTHBIX PACYeTOB MHCTPYMEHTHI Mpe/Ba-
PUTENIBHOM ITPOBEPKHU JI€TAIEW TOCTYIIHBI KOHCTPYKTOpaM Ha BCEX 3Ta-
nax npoektuposanus. Kpome toro, B koH¢purypanuo MEI BrittoueHbl
WHTErPUPOBaHHBIE BOSBMOKHOCTH PEH/IEPUHTA B PeajbHOM BPEMEHHU.
Kongurypanus nogaep>xrBaer 00MeH JaHHBIMH C UCTIOIB30BAaHUEM
pacnpocTpaHeHHBIX MPOMBIIIIEHHBIX CTaHIaPTOB;

[ wmonyns CATIA ananu3za reomerpuueckux koHpiamukros (DMU
Space Analysis 1 — SP1). Cnyxut jyis oOHapy»KEHHUsI PETSITCTBUM,
CEKIIMOHHOTO aHaJlN3a U CPABHEHUS TPEXMEPHON reOMETPHH IS Be-
pudukanun uuppoBoro Makera. PaccunteiBaetT HHPOpMAIIHIO O Tiepe-
ceueHMsX (HaJIOKEHMSIX), 3a30paxX U COMPUKOCHOBEHMSIX MEXIY JeTa-
JSIMA W TIO3BOJISIET TIONB30BATESIM TMOAPOOHO TMPOCMOTPETh TaKHe
KoHQUIUKTBI. OKHO MTPOCMOTpa pa3pe30B JAaeT BOMOXKHOCTH JIETKO aHa-
JU3UPOBAaTh H BBIIENATH OONACTH TEOMETPHUYECKHX KOH(IMKTOB.
MOoKHO TaKXe CpaBHHBATh TPEXMEPHYIO TEOMETPHUIO M BH3YaJIH3HPO-
BaTh PE3yNbTAaThl CPABHEHHS B CIIEUAIM3UPOBAHHOM OKHE ITPOCMOTPa.
C mOMOIIBI0 MOILYIISE MOYKHO TTPOBEPATH (BEpUPHUIIMPOBATH) IPOCKTHI.
OH npeaHa3HaueH Ui BCEX COTPYAHUKOB, 3aHITHIX paboTol ¢ nudpo-
BBIM MaKeTOM, 1 MOXKET UCTIONb30BaThCSI HA BCEX ATANax CPoKa CITyXK-
OBl M31EMHs, OT MPOSKTUPOBAHUS JI0 TEXHUYECKOTO 00CITY)KHBaHUSI.
Monynb criocobeH paboTath co BceMU IUPPOBbIMU MakeTaMu (0T cOo-
POK OTPEOHUTENBCKUX TOBAPOB JJO MAKETOB O4E€HB OOJIBILIOro pa3mepa)
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B Pa3HBIX OTPACIAX IPOMBILILUIEHHOCTH (aBTOMOOUIIBHOM, a3pOKOCMHU-
YECKOM, CyTOCTPOCHUH, TAKEIOM MAIIMHOCTPOSHUH U JIp.);

L) monyns CATIA «HaBuratop makera» (DMU Navigator 1 —
DNI1). OcyiecTBiisier COBMECTHBIN MPOCMOTP 3JEKTPOHHOTO IH(PO-
Boro makera DMU ¢ IOMOIIBIO MOIIHBIX CPEACTB BU3YaJIU3allUU, Ha-
BUTAIIMU M 0OMEeHa aHHbIMH. Hanmure 60onbInoro Konn4ecTBa HHCT-
PYMeHTOB (TOo/IepKKa BBIACIEHUH, THIIEPCCHUIOK M aHUMAIUH, CPel-
CTBa IMyOJIMKAIIMY ¥ MPOBEACHUS KOH()EPEHIINIA) YITPOIIIaeT B3auMO-
JeCTBHIE BCEX YICHOB IPYIIIBI, 3aHSTHIX MPOCMOTPOM U(PPOBOTO Ma-
kera. [Ipon3BOANTENBHOCTD TPYy/Aa MOJIL30BATENS MTOBBIIIACTCS OJIaro-
Japsi BOSMO)KHOCTH aBTOMAaTH3UPOBATh KOMaH/bl paboThl ¢ (aiinamu
BH3yaJHM3aluu Ui OBICTPOH 3arpy3Ku JaHHBIX. EcTecTBeHHAs MHTe-
rpanst ¢ IpyruMH MOAY/ISIMU DJIEKTPOHHOTO IH(POBOro Makera odec-
MEeYNBAaET KaK MOJTHBIM MPOCMOTP MakeTa, Tak ¥ amMyssinuo. C Momynem
MOT'YT paboTaTh BCe COTPYJHHUKH, UMEIOIINE ICNI0 ¢ HUPPOBBIM MaKe-
toM. Monyne DN1 mMoxer paborars ¢ nu(poBbIMH MAKETaMH JIFOOOTO
pasmepa B pa3HbBIX OTPACIIAX TPOMBILIUICHHOCTH;

[J monyns CATIA npoexrupoBanus coopok (Assembly Design 1
—AS1). [Tomoraer npoeKTHPOBIIMKAM OIPEACIATH OONbIINE Hepap-
XMYECKHUEe COOPKH M paboTaTh C HUMU, HCIIONb3Ys MOAXOM «CBEPXY
BHU3» WJIH «CHU3Y BBEpX». YacTu cOOPKH MOKHO JIETKO yCTAHABIUBATH
HA MECTO C TIOMOIIBIO MBIIIH WK Tpaguyeckux KoMaHI. MexaHudec-
KH€ OTpaHUYEHUS TIO3BOJISIIOT OTPErYINPOBaTh MOJIOKEHHE JIeTaleH
cOOpKHM M YCTaHOBHTH KOHTAKThI MEXIy HUMH. JleTann MOXKHO TO-
BTOPHO MCIIONIB30BaTh B 9TOM MJIM B APYroi cOOpKe, IpU 3TOM HET He-
00XOIMMOCTH JIyOnMpoBaTh JaHHbIE. ABTOMAaTHYECKOE CO3JaHHE
TPEXMEPHBIX TTOKOMITOHEHTHBIX N300pakKeHH yIpoIaeT HOHUMaHne
BCEro MOJHOTO MaKeTa, B TO BpeMsl Kak (DyHKIIMW aHaInM3a OOHAPYKH-
BaIOT KOH(MIMKTHI AeTallel 1 orpaHIYeHUs Ha 3a30pbl. ABTOMAaTHie-
CKO€ CO3JIaHHe CIIHUCKOB CTOMMOCTH MaTepuanoB 00ecreurnBaeT moi-
HBII y4eT BCeX AEeTaJIed HE3aBUCUMO OT CIIOKHOCTH IIPOEKTA;

L) wmonyns CATIA npoextupoBanus aeraneit (Part Design 1 —
PD1). Conep:kHuT MOIIHBIE HHCTPYMEHTHI JUTS TPOEKTUPOBAHUS TPEX-
MEpHBIX MEXaHMUYECKHX JIeTallel, accolMaTUBHbIE (DYHKIMH, OCHOBAH-
HBIC Ha DIIEMEHTAaX, M CPEICTBO TMHAMHYECKOTO IIOCTPOCHHUS ICKU30B.
[No3Bonsier 106aBNATh crienn(PUKAMH K CO31aBaeMbIM ITPOEKTaM Kak B
nporecce paboThl, TaK M MOCJE 3aBepLIeHuUs TpoeKTHpoBaHus. [IpeBo-
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BUJIHASI CTPYKTYpa rpauuecKu MpeACTaBIsIeT OpraHu3aliio HepapXuu
3IIEMEHTOB, YTO MO3BOJISIET OTUETIMBO YBUAETh, KaK BIMSIOT Ha TIPOCKT
BHOCHMBIC B HETO U3MEHEHUs. B mponecce n3MeHeHUsT IPOEKTa MOJb-
30BaTEN MOT'YT BBIJIEIATH, KOMHUPOBATH U 00ABIISATH LENbIEC TPYIIIIBI
3IIEMEHTOB;

[0 momyns CATIA xapkaca u moBepxHocTeil (Wireframe &
Surface 1 — WSI1). JlomonmHsier Moaydb NPOEKTUPOBAHHS JeTajel
CATIA (PD1) cpencrBaMu co3iaHusi KAPKACHBIX KOHCTPYKIIMOHHBIX
3IIEMEHTOB Ha dTalle MPeABAPUTENHHOTO IPOCKTUPOBAHHUS U MTO3BOJISIET
000raTUTh UMEIOLIHECs TIPOEKTHI TPEXMEPHBIX MEXaHUUECKHUX JIeTaeH
KapKaCHBIMH 3JIEMEHTAMHU M OCHOBHBIMHU 3JIEMEHTAaMH TTOBEPXHOCTEH.
OcHOBaHHBIN Ha MPUMEHEHUH 3JIEMEHTOB 1ojxoa Moayis WS1 cozna-
€T IPOU3BOIUTENBHYIO M MHTYUTHBHO TIOHSTHYIO CPEAY MPOEKTHPOBa-
HUSI, B KOTOPOH MOYKHO HaKaITUBaTh M 3aHOBO MUCIIONB30BaTh METO/BI
U crienu(pHUKalul IPOSKTHPOBAHHS;

L) monyns CATIA TpexMepHBIX PYHKIIMOHATIBHBIX JAOMMYCKOB
anHoranuii (3D Functional Tolerancing & Annotation 1 — FT1).

onxox, npemiokennsiii pupmoit Dassault Systemes, gaer enu-
HYIO UICOTOTHIO IOCTPOCHHUSI CUCTEMBI, OCHOBAHHOW Ha MPHHIUIIN-
aIbHO HOBOM sizipe ¢ ycioBHBIM HazBaHueM C-NEXT, crpykrype 6a3b1
JAHHBIX, eTUHBIM HHTEpdelice MOoNb30BaTeNsl Ha BCEX YPOBHSIX CHCTE-
Mbl. [Ipu 3Tom CATIA V5P1 obGnanaer TeMu BO3SMOXKHOCTSIMH, KOTO-
pBIe TONBKO cefiuac HauMHAIOT TOSIBIISITECS B TPAAULMOHHBIX CHCTEMAaX.
Hanpumep, ynoOCcTBO mepexosia oT 3cKr3a K MPOCTPaHCTBEHHON MoJie-
mu. [Tonb3oBarento erko nepexoauts ¢ miatgopmsl P1 Ha P2. Kpome
TOTO, JUIs IoNTy4YeHus: ckBo3Horo peteHust CAD/CAM mnargopma Pl
uHTerpupyercs ¢ Monynsimu UITY, koropble cerogHs CTpyKTypHO BXO-
1t B iatdopmy P2. D10 obecrnieunBaeT MoiMHYIO HHTETPALIUIO KOHCT-
PYKTOPCKOH M TeXHOIOrn4eckol nHdpopmamuu.

Crenyer oOpaTuTh BHUMaHKE Ha TO, YTO, B JOTMOJTHEHUE K TJIaT-
¢dopmam UNIX u Windows NT, CATIA V5P1 nojuep:xuBaer u riat-
¢dhopmy Windows XP, 7, 8 ¢ Gonee MATKUMU TPEOOBAHUSAMU K BBIUHUC-
JIUTENbHBIM CPEICTBAM.

Crenyer OTMETUTB, YTO K ITOH IPYIIIE CUCTEM OTHOCHTCS U PSA
JPYTUX IPOrPAMMHBIX KOMIUIEKCOB, HAIIEAIINX CBOE MECTO B IpaK-
THKE UCTIONB30BAHUS, HO HE TOYYHMBIIHNX IIMPOKOTO pacipocTpaHe-
HUSL.
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3.3. Cucrema cpennero ypoHsi AutoCAD (sapo ACIS)

KonnuectBo 3THX crcTeM OrpoOMHO, HX (PYHKIIMOHAJIbHBIE BO3-
MOXHOCTH Pa3iIU4HbBl, OTIIMYAIOTCS OHU U B IOJIb30BATEIILCKOM acIeK-
T€, B CTOMMOCTH U conpoBoxaeHuu. Cpernu cuctem siapa ACIS cra-
petiteit u muaupyromei seugerca cucrema AutoCAD (Autodesk Inc.),
a Taxxe Oornee mo3aHKe ee pa3padorku: AutoCAD 2014, Autocad 360,
Mechanical Desktop, Autodesk Inventor u psin npyrux.

AutoCAD 2014 (puc. 3.7) — coBpemernHoe Windows-TipuioKeHHe
— momHbi pynnament CAIIP, naromuii HOBYIO TEXHOJIOTHIO U YCO-

S BEPUICHCTBOBAHHBIN  (PyHKIMOHAIb-
HBI HA0OP.

Pa3Burue QyHKINOHATBHBIX BO3-
MoxkHocTeit AutoCAD moxxHO paszze-
JIUTPH Ha CIIEAYIOIIME HAIIPABICHHS.

Ippexmuenan pavouas cpeoa. [Tpu moMoIy HOBBIX UpE3BbIYAN-
HO JOCTYIHBIX HHCTPYMEHTOB 1 nHTep(eiica (puc. 3.8 ), cnenuanbHO
pa3pabOTaHHOrO IS TOBBIMICHUS MPou3BonuTenbHOCTH, AutoCAD
MO3BOJISIET MPOEKTHPOBIIMKAM KOHIIEHTPUPOBATHCS B OOMbIIEH cTerne-
HU Ha TIPOEKTaX U B MEHbIIEH CTENIEHH YIENISATh BPEMs BBOAY MapaMer-
POB C KJIaBHATYPBHI.

UTOCAD® 2014

Puc. 3.7

proene BIEER 0= 10 T I T

Puc. 3.8
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AutoCAD 2014 sBnsiercst camoii BBICOKOITPOU3BOIUTEIHHON BEP-
cueii AutoCAD 3a Bcio ero ucroputo. Takue QyHKIMY, KAK MHOI03a-
navHas cpena npoexruposanus Multiple Design Environment, nentp
ynpasnenus AutoCAD DesignCenter, mogaepxka Intellimouse u mHO-
KECTBO APYTHX, MOJJIEP)KUBAIOT €CTECTBEHHYIO U HHTYUTHBHYIO pabo-
4yI0 Cpemny.

Ycosepuwencmeosannwtii 0ocmyn u yooocmeo. AutoCAD obec-
MeYrBaeT YAYUIIEHHBIH JOCTYN K JaHHBIM, a TAK)Ke KOPEHHBIE yIyd-
HICHUS B yI0OCTBE UCIONB30BaHUs TporpaMMbl. O0a 3TH penMyIe-
CTBa JIENIAl0T IPOrpaMMHOE o0ecIiedeHrne Ooliee Mpo3pavHbIM Ha MPO-
TSODKEHUH BCEro IMKIIa MpoeKTHpoBaHus. KOHTEKCTHBIE MEHIO Mpeoc-
TaBJISIFOT HEMEIUIEHHBIN OCTYI K Hanbolee 4acTo UCTIONb3yEeMbIM KO-
ManaaM. lpyrue GpyHKIUM cO3AaHbl IS TOBBILICHHS yI00CTBa MOBCe-
nHeBHOro ucnonb3oBauug CAIIP.

I ghexmuensiii 661600 na newams. AutoCAD npennaraer memsii
PSI yCOBEPILIEHCTBOBAHU, KOTOPBIH MOBHIMIAIOT 3PEKTUBHOCTH BbI-
BOJa Ha medaTh. [lonb30oBaTeny momy4aroT OOIbIIYI0 THOKOCTh MPH
pabote ¢ GUHATBHBIM MIPEACTABICHUEM YepTeKa IPU MTOMOIIH yIIpaB-
JIEHUs PaCKIIa KO JIMCTa M CTHIISIMU BBIBOJA Ha redatb. OHU MOTYT
Jake HampsAMYyIo myonnkoBath yeprexxu AutoCAD Ha yznax web B
KavyeCTBE AJISKTPOHHBIX pacnedarok (eplot) B popmare DWEF.

Yoanennwviit 0ocmyn. B uensix 6sicTporo u 3¢ ¢pekTuBHOro ooMeHa
npoekTHOW nHpopManmeit npu nomoi AutoCAD MoXHO TIOITy4YaTh
JOCTYH K YepTeXaM U aCCOLIMUPOBAHHBIM IAHHBIM Ha >KECTKOM JIUCKE,
B ceTH Wi Ha web. MOXKHO MPUBS3BIBATE OOBEKTHI K IPyruM web-
cepBepaMm, U paciieuaThiBaTh AMEKTPOHHBIC (haliIibl, MOIKITIOYATh 0a3bl
JAHHBIX K YepTekKaM, a TAKXKe BBITOIHATE 3aPOCHL, TPOCMATPUBATh U
peIaKTHpOBaTh aCCONUUPOBAHHBIC TaHHBIE.

Jyuwue eo3modxcnocmu adanmayuu. Tenepb y MONb30BATEINS
€cTb OOIbIIIe BOSMOKHOCTEH IS aJjanTaliy, HauuHasi OT MEHIO | Ia-
HeJlell HHCTPYMEHTOB JI0 HCIIONB30BaHMs Pa3yMHBIX OOBEKTOB MPOEK-
tupoBanus. ObjectARX, VBA u HoBbI#1 VisualLISP no3BossitoT kiu-
eHTam anantupoBath AutoCAD K OTPEOHOCTAM UX KOMITAHUM MU K
WX JTUYHOMY CTHIIIO PaOOTHI.

K noBBIM BO3MOXKHOCTSIM TTakeTa AutoCAD orHOCUTCS:

Mmnoczozadaunan cpeoa npoexkmuposanus Multiple Design
Environment (MDE).[Jpyriumu ciioBaMu, 5TO MHOTOOKOHHBIH UHTEP-
¢eiic, coorBercTBYOMIMN cTanaapraM Windows U penoCcTaBIsFOIIU i
WHTEIJIEKTYaJIbHYIO CPEy, KOTOpasi MOBBIIIAET TPOU3BOANTEILHOCTD U
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obineruaer paboty ¢ nporpammoii. [Tpu momomu MDE MoxHO niepe-
MEIAThCsl MEXY YepTexkaMu 0e3 TpephIBaHUsI KOMaH/Ibl, HHTETPHPO-
BaTh paHee HapaOOTaHHYIO POESKTHYIO HHPOPMAIIHMIO B TEKyILIUE pa3-
paboTKH ¥ OCYIIECTBISATH CIEAYIOMNE PYHKIIIH:

[] omHOBpEeMEHHOE OTKPBITHE HECKONbKUX uepTexeil. AutoCAD
MO3BOJISIET OTKPBIBATH MHOKECTBO (PaiiJIOB TP MOJICPIKKE CTaHIAPT-
HbIx pyHkuuit Windows (drag&drop, Beibop ¢ Shift'om niu Ctrl'om)
4yepTexeil B omHOM ceaHce paboTsl AutoCAD;

[l mepeHoc u xonupoBaHHe 00beKTOB. KonnpoBanue uim nepe-
HOC O0BEKTOB BHYTPH WJIM MEXJIy YepTeKaMH OCYIIECTBISIETCS PO-
CTBIM TIEPETACKMBAHMEM WX MBIIIBIO 10 npuHIuy drag&drop. [lepe-
HOC ueprexa wiM (ailla HakaTHeM MpPaBOH KHOIKU MBIIU U3
Windows Explorer 1aetT BO3MOXHOCTb OTKPBITh, BCTABUTH, IPUCOCN-
HUTH BHemHIo0 cchliky XREF, konuposats 00bexT OLE nnm cozaath
THIIEPCCHUIKY;

[l moanepkka KOomMpoBaHUA CBOKMCTB. [Ipu moMonym nmpocToro
HIETYKa MBI MOKHO KOITMPOBATh CBOMCTBAa OOBEKTOB: IIBET, CIIOH,
TUT JIMHUM, MacIITad THUIIA JIMHUK U JPYTHE U3 OTHOTO YepTexa B py-
TOif;

[J  Bwipe3ats/KomupoBars/BeraButh. DTa (QyHKOHS MO3BOJSET
KOMTUPOBaTh OOBEKTHI BHYTPH YepTEKa WM U3 OTHOTO YepTexa B Apy-
roit uepes clipboard BHyTpu onHOro ceanca padorsl AutoCAD. Kpome
TOr0, €CTh BO3MOXXHOCTH 3aJlaHus 0a30BOM TOUKH ITPH BCTABKE, JINOO
BCTaBKH B UCXOIHBIE KOOPAHHATHI;

[J mepexiioueHHE MEXIYy YepTeKaMu 0e3 pephIBaHUs TeKYIer
KOMAaH/IbI.

Hentp ynpasnenns AutoCAD DesignCenter (ADC), noxoxxuii Ha
Windows Explorer, npegocrasnser 6onee HHTYUTHBHBINA U 3(heKTHB-
HBIW IMANOroBbIi HHTEpdeic i paboThl ¢ aeMeHTaMu YepTexa. [Ipu
oMot ADC MOXHO TPOCMaTPHUBaTh U KOMMUPOBATh IAHHBIE U3 JTFO-
00ro uepTexa, OTKPHITOrO B HACTOSIIUI MOMEHT WM HEeT. MOXHO
MPOJIUCTHIBATh CONCPKUMOE depTeka: OJOKH, OIpeleNieHHs CIOEB,
pacKIaJKh JMCTa W BHEIIHHE CCHUIKM W3 MHOXECTBA HCTOYHHKOB,
BCTaBIISIS OTH JIaHHBIE B TEKyLIHiA YyepTex. Ecnu 0ok u meneBoii yep-
TEX UMEIOT IPUCBOCHHBIEC €IMHUIIBI U3MEPEHHS, TO OJIOK aBTOMAaTHYe-
CKHM MacHITaOUpyeTcsl B COOTBETCTBHHU C SAWHUIIAMU U3MEpEHHsI uep-
texa. Llentp ynpaenenust AutoCAD DesignCenter Taxke npenocras-
JISieT MOIIHBIA HHCTPYMEHT ITOKCKA, MTO3BONSIONINNA OTBICKUBATh Yep-
TEXH, UCIIONB3Yyd HHPOPMAIHIO O COIEPKUMOM UepTexa: Ha3BaHUs
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CIIOEB WJIH OJIOKOB, KPaTKyr0 WH(OPMAIINIO O YePTEkKE WIIN IaTy BbI-
nonHeHus. [{1g gacto ucnonb3yemsix ueptexeit u nupexropuit ADC
MpefocTaBIsieT 3akiaaky Favorites, naBas mpsMoi 10CTynl K Haubomee
YacTO MCIIOIb3YEMBIM MMPOEKTHBIM JaHHBIM.

AutoCAD DesignCenter MOXeT ObITh TaK)KE UCIIOIB30BaH KaK
«BUpPTyalbHas TanuTpa» Ir00bM mpunoxeHueM ObjectARX, koto-
pOMY HEOOXOAUMO MPEACTABIATH OOBEKT AJISl HCIIONBb30BaHUS BHYTPH
yeprexa.

B AutoCAD BBeneHO q1aJIoroBO€ OKHO, KOTOpOe O0Jieryaer mnpo-
CMOTp M PeJaKTHPOBAHKE JIIOOBIX 00BEKTHBIX CBOMCTB. EnuHoe auamo-
TOBOE OKHO C JIBYMsI KOJIOHKaMH WH(OpPMAIUK 3aMEHUJIO COOOH OKOJIO0
40 pa3nuyHBIX TUAJIOroB U koMaHa. OHO 00beIUHSET (YHKIIMOHAIb-
HBIC BO3MOXXHOCTHM Takux koMmaHja, kak DDMODIFY DDEDIT,
DDCHPROP u gpyrux, HaunHaromuxcs ¢ DD..., u nobaBinsier MHOXKe-
CTBO JIpYyTUX CHEeNU(PUIECKIX KOMaH]] peAaKTUPOBAHUS:

L] pemakTupoBaHHE MO THITY. JTa (PyHKIHS AUATOTOBOTO OKHA
(¢unsTpyeT HAaOOPHI BHIOPAHHBIX OOBEKTOB 10 THITY O0BEKTa, TAKKM
00pazom, J1aBasi BO3MOKHOCTh MOTU(HUIIMPOBATH CBOMHCTBA IS KaXKJI0-
ro 00LEKTA;

[]  pemakTupoBaHWE IPU OTCYTCTBUU BbIOOpa 00bekToB. Korna
HET TEKyIero Habopa BHIOPaHHBIX 00BEKTOB, TO ITOKA3BIBACTCS TEKY-
Iee COCTOSIHUE TAKMX CBOMCTB YepTekKa, KaAK TMIEPCCHUIKH, CTUIIb BbI-
Boa Ha nedath, [ICK u qaHHbIe 0 BUIOBBIX 3KpaHax, MapaMeTpsl 10
ymomdanuto. [Ipu 3ToM OHM TOCTYIHBI 711 pEAaKTUPOBAHHUS;

[J 3akmajgxy QUaoroBOrO OKHA. 3aKaJKy AWATOroBOTO OKHA TO-
3BOJISTIOT YBHUJIETh CBOKWCTBA OOBEKTOB 110 KaTeropHusaM (Harmpumep, 00-
[IMEe CBOMCTBA, TEOMETPUS U T.J.) UM B aJI(paBUTHOM TIOPSIKE;

[J nuHamuyeckoe oOHoBieHwe. CBOHCTBa OOHOBISIFOTCS THHA-
MHUYECKH Ha dKpaHe MpH BEIOOpE JAPYroro Habopa 00bEKTOB.

[Tpu momornu eie oHON (GyHKIMU — PYHKIME OBICTPOro BHIOOPA
— Quick Select — MO)KHO JIerko OTQUIBTPOBATH HAOOPHI BEIOPAHHBIX
00BEKTOB B JINAJIOTOBOM OKHE CBOWMCTB O0OBEKTOR 110 33JJaHHOMY HA00-
Py CBOWCTB OOBEKTOB (TUIT OOBEKTA, CIIOMH, I[BET JTUHHUH U T.IL.).

Aemomamuueckasn npueaska u agmompaccupoexa. Hosbie cpen-
CTBa MOCTPOEHUH, KOTOPbIE 3HAUNTEIBHO YCKOPSIOT BBOI TOUHBIX KO-
OpIIMHAT 110 OTHOLIEHHUIO K APYTUM OOBEKTaM depTeKa C UCTIONb30Ba-
HUEM TaKWX 3aBHCUMOCTEH KaK MapajuIeNbHOCTh, IEPIEeHANKYIISIP-
HOCTB, CMEIIIEHHE TI0]1 OMPEACTICHHBIM YIJIOM U T.II.
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Yacmuunasn 3azpys3ka paiina [1pu pabore ¢ OONBIIUMH YePTEKAMU
pabora cymecTBeHHO 3ameyisieTcs. il yCKOpeHHs Ha CTaiuu 3arpy3KH
MOXHO BBIOMPATH 3arpykaemMbie cJIou U BUbI. [Ipr HeoOXoauMocTu B
nporecce paboThl MOXKHO MOATPYKaTh JIFOOBIE IPyTUe BUIBI WK CJIOU BO
BCel 00JIACTH YepTeKa MM TOIBKO Ha BHIOPAHHOM Y4acTKe.

3D-Orbit u dhynxkyuu meepoomenvnozo mooenuposanus . Hosrie
cpencTBa Juist paboThl B TPEXMEPHOM MPOCTPAHCTBE, TOCTPOSHHBIE Ha
ocHoBe HOBOro maremarudeckoro sapa ACIS 4.0, mo3BonsoT co3a-
BaTb TaKM€ MOJC/IN, O KOTOPBIX PaHbIIC MOXHO 6]:-1.]10 TOJBKO ME€YUTAaTh.
cozfanue o00I04eK peaakTupoBanue pedep, rpaneii u Ten (momodue,
KOITUPOBaHHUE, MOBOPOT, CMEIllCHHE, yaalleHHe, H3MEHEHHE 1IBETa 1
T.71.). 3aJlaHHe MONTb30BaTENbCKOH CUCTEMBI KOOPMHAT [T KaXKI0TO
BHJIOBOTO DKpaHa M OHOBPEMEHHas padoTa cpa3y Ha HECKOIbKHX pa-
0ounx mIockocTsX. CpecTBO HABUTALIMU B TPEXMEPHOM MPOCTPAHCTBE
3D-Orbit mo3BossieT BpaIiaTh KapKacHbIC U TIOJIyTOHOBBIE O0bEKTHI,
JMHAMHYECKH M3MEHSS PEXKUM 3aKPACKH, TPOEKIUIO U T.II.

Tonuwgunot runuii. B AutoCAD BBeneH HOBBIH aTpuOyT 0OBEKTOB
— BECOBOH MOKa3aTellb TONIMHBI TMHUH lineweigh, KOTOphIii MOXET
OBITH IPUCBOEH CJIOSIM U 00BEKTaM 4YepTexa. ToNMHa THHAN 3aaeT-
Cs U3 CTAHJIAPTHOIO pAJia TOJNIIWH NepbeB. TOMIMHBI JMHUNA MOXKHO
peanbHO YBUACTH KaK Ha TIe4aTH, TaK U Ha JHciuiee. TakuM o0pasoM,
BBIBOA Ha Tie4aTh Teleph IOMHOCTBIO COOTBETCTBYET CTaHAAPTY
WYSIWYG

Buooewte sxpansi. B AutoCAD BUIOBEIE SKpaHbl MOTYT OBIThH 3a-
JaHbI JIF000M 3aMKHYTOH (hopmoii. DTa pyHKIus aenaer oonee 3P dek-
TUBHBIM HUCIIOJIL30BAHUC MTPOCTPAHCTBA YEPTEKA C TOYKU 3PCHUA ITPEC-
3CHTAIMOHHBIX BO3MOKHOCTEH U COOJTIOICHUS CTaHIaPTOB OopmIIe-
HUA 4EPTECKa. HoBas nanenn HWHCTPYMCHTOB I YIIPABJICHUA BHUOBbI-
MU 3KpaHaMU IO3BOJIACT IMOJIB30BATCIIAM MIPHUCBAUBATL BUAOBBIM 3Kpa-
HaM cTaHaapTHBIE K03 duureHTs Macitadbupoanus: 1:1, 1:5, 1:100,
a TakXke JaeT BO3MOKHOCTD 33J1aBaTh MPOU3BONBHBIN MaciiTa0. [locie
3aJaHus MaclTaba sl BUIOBOTO KpaHa MOXKHO 3a0JIOKHPOBATh 3TOT
MaciTabHbIH K03 QUIMEHT, 3anmpelas onepanii MaclITaOupOBaHHS
n300pakeHus B TaHHOM dKpaHe. Kpome Toro, ¢ HCIONb30BaHUEM -
JIOTOBOC OKHO YIpaBJICHUA BUAOBBIMH 3KpaHaMH MOXXHO 3a1aTh pac-
KJIaJIKH BUJIOBBIX KPAHOB CTaHJAPTHBIX IIPSIMOYTOIbHBIX ITPOEKIIU.

Ilpamoi oocmyn uepes opayzep . Ilons3oBatenu AutoCAD rteneps
MOT'YyT UCIIOJIb30BAaTh I/IHTepHeT KakK CPCACTBO XPaHCHUA U JOCTyIa K
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accoruupoBaHHbIM ¢ AutoCAD naHHBIM, BKJTIOUasi IEpBUYHBIE YepTe-
xu U cBsi3anHbIe ¢ HUMH (aitnel (DWG u DXF), a Takke ¢aiiib B
¢dopmarax DWF, LSP, SCR, MNU, u ARX. AutoCAD Bxirouyaer He-
CKOJIBKO HOBBIX HHCTPYMEHTOB paboThl ¢ UHTEpHETOM, yIIPOMIAIONINX
Mpoliecc U3BJICUEHUS U I0CTyMa K QaiinaM. J{nanorossie okHa ¢aiiio-
Boro BBOma-BeiBOma B AutoCAD 0 nmaror mpsiMod JOCTYH K CETH.
AutoCAD pacnosnaer ykasarenu pecypcoB URL B oneparmsix ¢aitio-
BOro BBoaa-BeiBona. Kpome toro, AutoCAD nmaer Bo3MOXHOCTH 3a7a-
HHS BHEIIHUX CChUIOK O aapecam URL.

Oovexmnvte 2unepccvinku. [lpu momomm HoBoH  (QyHKIKHK
Hyperlinks, monp3oBaTenu MOT'yT MOAKITIOYATh TUHIIEPCCHUTKU K 00BEK-
tam AutoCAD, a 3ateM nocienoBaTeabHO epeaaBaTh 3Ty CBSI3b JI0-
oomy daiiny DWG, daiiny nokymenta B Windows, aapecy URL, u T.mm.
JlnanoroBoe OKHO BCTaBKH THIIEPCCHUIOK M HOBAsl MAHENb HHCTPYMEH-
TOB 17151 paboThl ¢ Web 001a1a10T MOIIHBIMH (DYHKIUSIMU, IPOCTHI B
WCTIONB30BaHUU U COTTIACYIOTCS C IPYTUMH OPHCHBIMHU MPUIIOKEHHSI-
MH. XapaKTepHbII Kypcop JaeT JMHAMUYECKUHI OTKJIUK IIPU II0Ia1a-
HUU B YepTEKe Ha 00BEKT ¢ Turepcebuikamu. [10100HO KHOMKaM HaBH-
ranuu B Opaysepe «Brnepen» n «Hazany, moxoxxue KHONKK Ha TaHEN
WHCTPYMEHTOB AJ1s1 paboThl ¢ Web Mo3BONAIOT TiepeMenIaThesl MEKIY
web-cepBepamu, JokymeHtamu Word, AJIEKTPOHHBIMH TaOJIUIIAMU
Excel, ueprexxamu AutoCAD u npyrumu ¢aitnamu.

ePlot — sanekmponnaa neuams paiinoe DWF . DnekrpoHHas Iie-
4ath — ePlot — maer monk3oBarensM HeOOXOIUMBbIE TOYHOCTD U (YHK-
LIUOHANBHOCTD JIJIsI MyOJMKAIMY YepTEKeH B 3aIIMIICHHOM, HEUTPallb-
HOM 1 komnakTHOM popmate DWF (Drawing Web Format).

Wntepdetic BriBoaa Ha neuatb AutoCAD ucnonb3yercs i co3-
nanus daitsioB DWF, Tak 4To nmo-npexxHeMy KOHTPOIUPYIOTCS pa3Mmep
JIMCTa, OTCTYIBI, TONIIMHA JIMHUH, U Ipyrue aTpuOyThl. CoxpaHeHHbIE
napaMeTpsl Ie4aTH MOTYT OBITh HCIIONB30BAHbI B SJIEKTPOHHOM BBIBOJIC
ePlot B popmar DWF, rapantupys ennooOpasue Mexay ¢dainamu
DWF wu OymaxHbIMH pacrnedaTkamu. [Wmepcchiki K 0ObeKTaMm
AutoCAD Takxke nmyonukytorcs npu BeiBoae B popmat DWF. Bos-
MOYKHA TIEpEChITKa YePTEeKeW M0 IIEKTPOHHON MOoUTe KIIMEHTaM U ApY-
THM 4JieHaM poeKTHOH rpymnmsl. @yHkuus ePlot coznaer MmexaHusm
obmeHa aiiamu ueptexeit B cruiae WYSIWYG, 3amuias nCXoqHbIn
¢dbopMaT TaHHBIX.

Humepdgheiic pabomut ¢ 6azamu dannwix . Gynkums dbConnect B
AutoCAD naer gocTyn K MOIIHBIM U THOKHM (DYHKIIOHAJIEHBIM BO3-
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MOXXHOCTSIM 0a3 nanHbIx U3 cpensl AutoCAD. Menemxkep dbConnect
Manager wucnonb3yercss Ui aIMUHUCTPUPOBAaHHUS H OpTaHU3AILNH
B3aMMOCBSI3H ¢ 6a3aMH JaHHBIX Monb3oBareneil. dynkuus dbConnect
HE TOJNBKO CrIocOOHA MOJIEPKUBATH MHOXKECTBO CBSI3€H C Pa3THYHBIMH
0a3aMu IaHHBIX, HO TAKXKe 3JIETAHTHO YMPABJISET X CBA3SIMU C He-
CKOJIBKUMH OTHOBPEMEHHO OTKPBITBIMHU (hailflaMH 4epTEeKEH.

W3 nuanoroBoro okna dbConnect Manager moiap30BaTeI MOTYT
MPOCMAaTPHUBATh TAOIWYHBIE IPECTAaBICHUS 0a3 JaHHBIX U PE3YJbTaThI
3aIpoCcOB TIPY TIOMOIIH JTHAJIora MPOCMOoTpa AaHHbIX Data View.

Data View Takxe npenocTaBisieT MOITHBIC HHCTPYMEHTBI JJIs CO3-
JIaHUS CBsi3ell 0OBEKTOB C 3amucsMu 0a3bl JaHHbIX. OMIUN TPUBA3KH
Mmetok Attach Label u Attach Freestanding Label e Tonbko cBS3bIBatoT
00BEKTHI C 3amucsIMU B 0azax JaHHBIX, HO TAKXKE MMOKA3bIBAIOT, KaKHe
M3 3TUX 3allUCEH CChIIAOTCS Ha 00BEKTHI B uepTexe. OIHON U3 Haubo-
Jiee CHIIbHBIX XapaKTepUCTUK Jr000i B/l sBisiercs BO3MOXKHOCTH OTpa-
0aTBIBATh 3aIPOCHI U BBIBOJUTH PE3yJbTaThl B IPHEMIIEMOM (opMmare.
Penakrop dbConnect’s Query Editor qaer nonb3oBareisiM BceX ypoB-
Hel HECKOJIbKO YTOOHBIX BAPUAHTOB MOCTPOSHHS U OTPabOTKH 3ampo-
coB n3HyTpu AutoCAD, a Takxke mokasa pe3ylnbsTaToB B AHaJIOTOBOM
okHe Data View.

Baxnoii yacteio nakera sigyisiercs Visual LISP. On nomnepxuBaer
BBICOYANIITYIO COBMECTUMOCTD C OPUTHHAIBHBIM s13bIKOM AutoLISP,
monepuusupyeT AutoLISP ¢ nomorpero HoBoro sapa Visual LISP u
Cpensl MporpaMMupoBanus, peaausyeT AutoLISP B kauecTBe cpempl,
MoA/Iep >KUBaloIIell MHOTOOKOHHBIH nHTepdeiic MDI.

Cogmecmumocmp.JlonHasi COBMECTHMOCTb C CO3JaHHBIMHU paHee
nporpaMmmamMu Ha AutoLISP. Hcnonb3oBaHue KOMaHIHOW CTPOKH
AutoLISP u 3arpy3ka mpornenyp, LISP B MeHto, monnep kka 3amuiieH-
HBIX U OTKPBITHIX (aitnoB LISP u T.1m., pabotaior Tak ke, Kak ¥ paHblIIe.

Mooepnuzayua. Visual LISP B AutoCAD MonepHU3upyeT
AutoLISP Bo MHOTMX HanpaBleHUAX: B SI3bIKE, B €T0 MPUIOKEHUSIX, U
BCIO cpefy pa3paborku B 1esioM. Hanbomnee 3HaYMTeIbHbIC (DYHKIIUU:

(] unmezpupoeannas cpeoa paspavomku (IDE). Teneps nonb-
30BaTeN MMEIOT MOTHOLICHHYIO CPENy [UIsl HAlMCaHUsI, TECTHPOBAHUS
Y OTJIQJIKU YTUJIIUT U npuiokeHuit Ha AutoLISP, monHoCThI0 HHTErpH-
poBannyio B AutoCAD. ba3oBsie HHCTPYMEHTHI, TAKHE KaK PEIaKTOP
MPOrpaMMHOTO KOJIa C IIBETOBOW KOIMPOBKOH, CPEACTBA HABUTAIIUH T10
CTPYKTYpE NpOrpaMMbl, HHCTPYMEHT MpPEIBAPUTENBLHOIO MPOCMOTPa
nuainoroBbix okoH DCL, oTnagunk, MHCTPYMEHTHI aBTOMaTH3HPOBaH-
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HOro opMaTHPOBAHMS KOJIa ¥ TPOBEPKH CUHTAKCHCA, PEAAKTUPOBaHUE
HECKONbKUX (hailIoB OMHOBPEMEHHO, CHCTEMa ITOMOIINA U MHOKECTBO
Ipyrux QyHKIUH;

[l  oobvexmnoe npozpammuposanue ¢ Visual LISP.  AutoCAD
oOecrieunBaer mnporpamMmmuctam Ha LISP BOo3MOXKHOCTBH amanTanuu
AutoCAD ¢ wucnone3oBanuem wuHTepdeiicor AutoCAD  ActiveX
Automation. DT0 MOJIHOCTHIO HOBBIH CIIOCO0 pa3pabOTKH JIIs MOJb30-
BaTeNel, KOTOPbIE XOTAT MOMYYHTh JOCTYI K MOLIHBIM CBOWCTBaM
o0wexToB npu nmomouau LISP. LISP-ananrtarust MoxxeT pearupoBaTh Ha
COOBITHSA MTPU TIOMOIIU 00BEKTHBIX PEAKTOPOB U APYTUX DIIEMEHTOB
MPOrpaMMHUPOBAHUS Yepe3 ClieluaNbHbIe HHTEP(EHCHI;

U komnunupoeannsii LISP. Visual LISP B AutoCAD mnpenoc-
TaBJISIeT HAJISKHOCTh KOMITHITUPOBAHHOTO KOJIa HAPSALY C MOBHIIICHHON
MPOU3BOAUTENBHOCTBIO IPH OoJiee OBICTPON 3arpy3Ke M HCIIONMHEHUH
koma. BO3MOXKXHOCTH CO3[aHHs TPOEKTOB, BKIIOYAS KOMIHMIISIIHIO
mHoxecTBa .LSP u DCL ¢aiinoB B enunble (hailinbl MpUIIOKEHUH, Tak-
e TIPUSTHO YAUBSAT MHOTHX TOJNb30BaTENeH;

[l pacwupenue azvika npozpammuposanus. Visual LISP cyie-
CTBEHHO pacIIUpsieT TEXHOMOTH4ecKyto cpeny s3bika AutoLISP. HoBrie
uHTepdeiichl U QYHKIMH, TOCTYIT K ONEPaIlMOHHON cucTeMe s (aii-
JIOBOTO BBOJAA-BBIBOAA W (DYHKUIUSM OOpaOOTKH CIHMCKOB, (QYHKIIHH
JoCcTyma K HOBBIM KoMaHaM AutoCAD — Bce 5To MOXKHO HAaUTH B HO-
BOM BEPCHH.

Hogetiime TeXHOI0THH, 3aJI0KEHHBIE B 3TOH CHCTEME, 00eCIeyH-
BalOT P PEKTUBHYIO KOIJIEKTUBHYIO PabOTy HaJl MPOEKTOM C y4ETOM
CTaHJAPTOB MPEANPHUATHS M Pa3INIHBIX METOOB MPOSKTUPOBAHHS.

Brnaronaps pa3BUTBIM CpeICTBaM HalMCaHUS TPUIIOKESHUH LIENbIH
paa pa3padorunkoB n30pan AutoCAD B kauecTBe 0a30BOIO MaKeTa Jyis
CO3[IaHUSI MAIIMHOCTPOUTENBHBIX, APXUTEKTYPHBIX, CTPOHUTEIBHBIX,
reoZIe3NUeCKUX MPOrpaMM, CHCTEM HHKEHEPHOTO aHaIn3a U MHOTOTO
npyroro. lcronb3oBaHHE BCTPOCHHBIX SI3BIKOB IPOrPaMMHUPOBAHUS
Visual LISP, VBA wu mnomngepxkka C++ TO3BOISIOT HACTPOUTH
AutoCAD 1o KOHKpETHBIE 3a/1a4d TOJIb30BATENS.

C xaxnoi HoBo# Bepcueil B AutoCAD 1o6aBisitoTcs Mo 3ampocam
MOJIb30BaTeNel HOBBIE (PYHKITUU, OOJIETHAOIINE U YCKOPSIFOINE pabo-
Ty HaJl IPOEKTOM.

Accoyuamuenvie pasmepwr. [loJ accoUUaTHBHOCTHIO Pa3MepOB
MOApa3yMeBaeTCsl CBSA3b MEKAY r€OMETPHYECKIMH 00bEKTaMH U MX
pasmepamu. AccoruatuBHbie pasMepbl B AutoCAD aBromartuuecku
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MEHSIOT CBO€ MECTONOIIOKEHHE, OPUEHTAIINIO M 3HAUYCHHE TIPH U3Me-
HEHHHU TeOMETPHUYECKIX 00BEKTOB, C KOTOPBIMH OHH CB3aHBL.  Pasme-
PBl, IPOCTaBIICHHBIE B IPOCTPAHCTBE JIMCTA, TAKKE ACCOLIMATHBHO CBSI-
3aHbI C TEOMETPUYECKIUMHU 00BEKTaMHU, HAXOISIIUMHUCS B TIPOCTPAHCTBE
MOJIEJH, YTO UCKITIOUaeT HeOOXOJUMOCTh UX PyYHOTr0 OOHOBJIEHUS TIPH
W3MEHEHUH TEOMETPHUH.

Paboma c ampudymamu. ATpuOyTHI HCTIONB3YIOTCS IS XpaHe-
HUS IOTIOJTHUTENBHON HH(pOpManny, CBI3aHHOM C TEM HIJIM HHBIM T'€0-
METPHUYECKUM OJIOKOM. ITO MOXKET ObITh Ha3BaHWE MPOU3BOJHUTEIIS,
WHBEHTApHBIH HOMEp, MaTepuan usnenus u 1.4. Madopmanmro, cuu-
TaHHYIO U3 aTpuOyTOB YepTeKa, MOKHO UCTIONB30BATh ISl CO3AaHMUs
BeroMocTel u cnenrdukanuid B 6a3aX JaHHBIX WK 3JIEKTPOHHBIX Ta0-
JHUIIAX.

AutoCAD mnpemiaraer psii ”HCTPYMEHTOB, YCKOPSIOIIUX U YIIPO-
AKX paboTy ¢ aTpulyTamu.

Meneodacep ampubymos bnoxos (Block Attribute Manager) mo3Bo-
nsieT ObICTPO U3MEHSTH aTpuOyThI OJI0Ka, He prderas K ero pasoue-
HUIO HJIH [IepeonpeieicHuIo. Bee n3MeHeHust aBToMaTHYecKH 0To0pa-
KArOTCsl BO BCEX KOMUSX OJoka Ha yeprexe. C MOMOIIBIO 3TOro HHCT-
PYMEHTa MOKHO BBIITOJHHUTH CIEAYIOMINE ICHCTBUS:

[]  ymamuth aTpulyT U3 OIOKa;

[J  wu3MEHHTD MOPAIOK CIIEOBaHUS aTPUOyTOB. DTa (PYHKIMS 1MO-
3BOJISIET 3a]aTh MOPSAAOK, B KOTOPOM IOJIb30BaTeNb OyAeT BBOAUTH
3HaueHHs aTprOyTOB MPHU BCTaBKE HOBOTO OJIOKa;

[J  wm3MeHHUTh UM aTpulyTa, MOJACKA3KY, 3HaYEHHE IO yMOoI4a-
HUIO U PEKHIM;

[]  W3MEHHUTbH mapaMeTphl TEKCTa aTpulyTa;

[]  wm3MeHHTBH CBOMCTBA aTpuOyTa (I[BET, CJIOW U T.IL).

Uncmpymenm  Hzeneuenue ampudymos (Enhanced Attribute
Extract) mo3BossietT ObICTPO cUMTATh aTPUOYTHI B TEKCTOBBIHN (aiis ¢
pasaenutensmu (CSV), tadbnuy Microsoft Excel (XLS) unu Microsoft
Access (MDB). ATpu0yThl MOT'YT M3BJICKAThCSI KaK M3 HaOOpa BHIOpaH-
HBIX OJIOKOB, OTJIETFHOTO YepTexka, Tak U U3 YepTeKa C BHEIIHUMHU
CCBUTKaMH.

Cmanoapmui.Habop uncrpymentoB CAD Standards obecrnieunBa-
€T COOTBETCTBHE CTAHJAPTY MPEANIPHUATHS MM COTVIAILIEHUIO TI0 IPaBH-
naM oOpMIIEHHS YepTexel (TapaMeTpsl CI0eB, pPa3MEpHbIe CTUIIH,
TEKCTOBBIE CTHIIW, TUTIBI INHUHU U T.A1.). Habop mapamMerpoB BEIHOCHTCS
B crienuanbHbIi Qaiin ctangaptoB (DWS), KoTOphIi MOXKET OBITH CBSI-
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3aH ¢ ueprexxamu AutoCAD Ju1st TpoBepKH COOTBETCTBUS CTaHAAPTY U
ABTOMAaTHUYECKOW KOPPEKTUPOBKH HECOOTBETCTBUH.

Meneoowcep Cmanoapmog ucnionb3yercst Ui HACTPOMKHU CTaHIap-
Ta 0()OpMIICHHUS YepTEXeH 1 CBiA3bIBaHMs (ailIOB CTAaHIAPTOB C YepTe-
xoM AutoCAD. B npomecce paboTsl MeHemKepa MOKHO IPOU3BECTH
MPOBEPKY COOTBETCTBUS CTAHJAPTY TEKYIIETO UYepTexa B PeKUME, 1MO-
XOokeM Ha padory komansl MS Word "TIpoBepka opdorpaduu": Be-
JIeTCsl CKAHWPOBAaHKE MapaMeTPOB TEKYIIEro yepTexa U UX CpaBHEHUE
CO CTaHJapTOM, HeCTaHIapTHBIE TapaMeTphl BBIJAIOTCS B BHJIE OTUYETA
C PEeKOMEHIAIUSIMH 110 U3MEHeHHI0. MOXKHO aBTOMaTH4YeCKH N3MEHSTh
9TH NTapaMeTPbl B COOTBETCTBHHU C PEKOMEHIAIIUSIMH JTMOO BHECTH M3-
MeHeHUs Bpy4Hyro. [logoOHas mpoBepka MpOU3BOAUTCS U B MAKETHOM
peKUMeE.

Konnexmuenas paboma nao npoexkmom . CoBMecTHasi pabora HaJl
MPOEKTOM B paMKax JIOKaJIbHOM CETHU WJIM C UCIONIb30BaHMEM MHTEpHE-
Ta, OOLIeHHUE ¢ 3aKa3YMKaMH U TTapTHEpaMH, JEMOHCTPAIHsI TPOEKTa
ellle 10 ero U3TOTOBNIEHNUs "B Jkene3e" — 3TH BO3MOXKHOCTH CTaHOBATCS
Bce Ooriee akTyaJbHBIMH KaK 3a pyOeKOM, TaK M B Halllel CTpaHe.
AutoCAD mnpeyiaraet HHCTPYMEHTBI, HEOOXOIUMBIC TS PEIIICHHUSI
TaKHX 3a1a4.

Ilyonukayus npoexma ¢ Humepneme . BO3MOXHOCTB IyOJHKa-
WY MpoekTa B Internet ocyiecTBiseTcs B BUIE MEXaHH3Ma TeHepalnu
html-cTpanur; ¢ u3obpaxkenusmu deprexeir AutoCAD. I[Iporpamma
(dhopmupyeT onHbIH html-kos, 1 MOIK30BATENIO OCTACTCS TOJIBKO Pas3-
MECTUTB TOTOBBIN JOKYMEHT Ha CBOEM CaiiTe.

AutoCAD mnpennaraer IOMOTHUTENbHBIE BO3MOXHOCTH, 3aKIIIO-
qaromyecs: B BbIOOpe madioHoB opopmienus html-ctpanutl, B ToM
Yrciie TI0JIb30BaTENbCKUX, ONTHMH3ALIUH pa3Mepa JOKyMEHTa 3a CYET
BBIOOpa ofHOTO M3 THIOB (haitio u3zodpaxenuii (DWF, JPEG, PNG).
ITomumo 3TOTO, BHOBB cOo3aaBaeMbie html-10KyMeHTBI MOTYT TOLACP-
KHUBaTh TEXHOIOTHUIO i-drop, KoTopast o0ecreunBaer MpsMon epeHoc
MPOEKTHBIX JTAHHBIX C caiiTa B Qaiin yepTexa.

Texnonozus i-drop — HoBas TexHonorus Autodesk, mo3posnsroras
KOHCTPYKTOpaM U Au3aiiHepaM co3aaBaTh Internet-6ubmuoreku mpo-
EKTHBIX JIAHHBIX — TAKUX KaK OJOKH, KOMIJIEKTYIOIIHE, TEKCTYPHI U T.1I.
[lomMuMoO reoMeTpuu, MPOM3BOAUTENL MOXKET TaKkKe MPeI0CTaBHTh
JaHHBIC TI0 POTOMETPUH, CTOMMOCTH, MaTepuanam u T.1. [-drop mo-
CTPOEH Ha OCHOBE si3bika XML, KOTOpBI 00ecrieunBaeT XpaHEHUE JI0-
ObIX maHHBIX B popmaTe html.
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Texnonozua eTransmit 1103BOJSIET AaBTOMATHYECKU 3aapXUBHUPO-
BaTh BEIOpaHHBIE (haiiiibl BMECTE CO BCEMH MX BHEIIHUMH CCBUIKAMU H
CBsI3aHHBIMU Qaitnamu (pudThI, Gaiiyibl CTaHIAPTOB U T.11.) B €IUHBIHI
¢aiin, yToOBI MOATOTOBUTH MPOEKT K OTIPABKE 3aKa3uyMKaM WU MapT-
Hepam. [Ipu aToM 3amatoTcs Takue napamerpsl, kKak popmar DWG, tun
apxuBa (camopacnakoBbiBatouiics uiam ZIP), 3ammra apxusa napo-
JieM, aBTOMaTH4ecKasi FeHepalus yBeIOMIEHHUS TOIydaTesto o AeK-
TPOHHOH I10UTE.

Hoseie BoamoxkHOCTH (popmaTra DWF u Volo View Express. [Ipu
pa3pabOTKe KOHIEMIMK SJICKTPOHHOW MyOJMKAIMU 4YepTexed ObLIo
HPEUI0KEHO CO3AATh CIIELUAIIBHBII JOKYMEHT, IPEIHA3HAYEHHbIN IS
MPOCMOTpa U MeYaTH MUPOKOHOPMATHBIX YepTEKEH, KOTOPBII cTai Obl
TaKHM K€ CTaHJAPTOM Iepeiaun MPOEKTHON JOKyMEHTAINH, Kak (op-
Mmat PDF s nepenaun opucHON JOKyMEHTAIUH U TOMUrpaduu. ITum
crangaproMm cran DWF, OvicTpo 3aBoeBaBIIMii MOMYASPHOCTH BO BCEM
mupe. OH ob0ecneynBaeT HABUTALMIO B YEpPTEXKaxX, CO3NAHHBIX B
AutoCAD, u ux npocmorp. Pazmep daitna DWF Gonee uem B 10 pa3
MeHblIe opurnHansHoro DWG-daiina. [1pu pabore ¢ gokymentrom DWF
TakK ke Kak U B 00619HOM AutoCAD, MOKHO BKJIIOYATh U BBEIKJIIOUATE
CJIOH, TIEPEKITIOUaThCSI MEXKAY BUJOBBIMH SKpaHaMHU U TIe4aTaTh JI0KY-
MEHT C HacTpoilkaMu, 3aJJaHHBIMU TIpH ero co3aaHuu B AutoCAD.

3.4. CnenuanusupoBanHbie pemenust AutoCAD

AutoCAD siBnsiercst 6a30BBIM MAKETOM JUTSI IIEJIOTO Psijia MPUIIO-
xenuii: Autodesk® Mechanical Desktop, AutoCAD® Mechanical, Au-
todesk® Architectural Desktop, Autodesk® Land Development Desk-
top, Autodesk® Map.

Kaxaplif 13 3TUX MaKEeTOB, OOJIAJAIOIINX BCEMH BO3ZMOKHOCTIMHA
AutoCAD, BKJII04aeT HHCTPYMEHTHI, crielu(pUIecKue I ONpeeeH-
HOH 00JacTH IPUMEHEHHUS: MAITMHOCTPOCHUS, APXUTEKTYPBI U CTPOU-
TENbCTBA, U3bICKAaHUM, TEHIIJIaHA 1 TPAHCIIOPTa, TeONH(OPMAalMOHHBIX
CHCTEM.

Mechanical Desktop (MD) (puc. 3.9) — onus u3 Beqymux nake-
TOB MapaMETPUYECKOr0 TPEXMEPHOTO MPOSKTUPOBAHUS, OPUEHTHPO-
BaHHBII Ha pellleHUe 3a/1a4 B 00J1acTH MalmuHocTpoeHus. [Iporpamma
oobenuHseT B cede Bce BoaMokHOoCTH AutoCAD 1o co3nanuio pado-
Yel JOKyMEHTAlUU JUIsl IPOEKTUPOBAHUS TBEPAOTENBHBIX JETaJEH,
MOBEPXHOCTEH 1 COOPOK B TPEXMEPHOM MPOCTPAHCTBE.
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Mechanical Desktop 6.0 mpemocTaBisieT BO3MOXHOCTH OOMeEHa
JaHHBIMU, HACTPOMKH ¥ TPOrPaMMHUPOBAHHUS, YTO TIO3BOJIMIIO ITOMY
MakeTy 00beANHUTD BOKPYT celsl psifl TUANPYIO-
nmx  (UpM-pa3pabOTUMKOB,  CIHEIHATU3UPYIO-
IUXCd Ha CO3JaHUN aBTOMAaTU3UPOBAHHLIX CHUC-
TeM B Y3KOH 00IacTh MalIMHOCTPOHUTEIHLHOTO
MMPOU3BOACTBA: MHKCHCPHBIC paCYCThI, ITOATOTOB-
Ka YIPABJSIIOLIMX IPOrpaMm Juist CTaHkoB ¢ UIIY, ; =~
PAcKpo JMCTOBOrO MaTepuana. ITH ¥ MHOIHE AutoCAD
Aapyrue ) 3ala4yi MOXHO pCIIUTH C HOMOH}I)IO rl'nll1 er h an I ol
Mechanical Desktop 1 nporpamMm-npuioKeHuii,
paboTaroNMX B ANHOI HHTETPUPOBAHHOMN CpEJIe. Puc. 3.9

Mechanical Desktop Brirouaer B cebsi Bce
BosMOkHOCTH AutoCAD, a Takxke HOBOE MaTreMaTHYecKoe SIpo
ACIS 5 u pynkuum u3 Genius Desktop (6e3 cranaapTHBIX JeTaied 1
pacueroB), pynkiuu u3 Genius 14 (0e3 cTaHIapTHBIX JeTajei u pac-
4eToB). J{OMyCKarTCs COCEACTBYIONINE HHCTAIUISIMU OHOTO U TOTO
e MPOYKTa Pa3InYHbIX Bepcui (Hamp., Desktop 3 u Desktop 4), mro-
0ot Bepcuu AutoCAD u nro0oii Bepcun Desktop.

Bosmoxnoctu MD:

6 NPOEKMUPOBAHUYU V308

*pelaKkTHPOBaHUE BHEIIHMX CCHUTOK B KOHTEKCTE (haiiina cOOpKu;

*0oJee ObICTpast 3arpy3Ka/BeITpy3ka (DaiijoB BHEIIHUX CCHUIOK MPHU
COXpaHEHHH, OTKPHITUU U OOHOBIIEHHH (aiina;

*HOBBIH yITy4lIeHHBIH HHTEpQelic KaTajora s paboThl ¢ IETalsIMH U
y3J1aMU NapaJUIENIbHO C IPYTUMU UHKECHEPAMU;
NOGbIULEHHAS NPOUZBOOUMETLHOCb.!

*MHOTOOKOHHBIH HHTepdeic — paboTa ¢ HECKOMBKUMH (aiiiamMu B Ofl-
HOM ceccuu;

*CO3/1aHHEe HECKOIBKHUX MPOCTPAHCTB JINCTA JUTS OJIHOM MOJICIH;

*0oJee OBICTPOE YIAJICHUE HEBUIUMBIX JINHUIA;

*aBTOMATHUYECKas IPOCTAHOBKA LIEHTPOBBIX JINHUI HAa YEPTEKE;

*OBICTPBII MMOMCK ¥ MEPEXO]] K JICTAJISAM U JIEMEHTaM B OONBIINX
cOopkax;

*BBO/] JAHHBIX C ITOMOIIBIO KOHTEKCTHBIX MCHIO,

*OBICTPBIH TOCTYI K YACTO UCIOIB3yEMbIM KOMaHAaM C MTOMOLIBIO
KOHTEKCTHBIX MEHIO.
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*aBTOMAaTHYEeCKOE CO3JaHNE AMAMETPAIbHBIX U paJlajIbHbIX pa3MepoB
JUISL IyT U OKPY>KHOCTEW;

*aBTOMaTHYECKOE MOJ/IaBIeHNE HYJIEBbIX TapaMeTPUUECKUX pa3MepoB
B UEPTEXKE;

*CO3/IaHME OTHOTO 0a30BOT0 ICKH3a U3 HECKOIBKHUX 3aMKHYTBIX KOH-
TYpOB;

*penaKTUPOBAHUE CETMEHTOB ICKU3a C TOMOIIIBIO "pyUuek" Ipu Hers-
MEHHBIX T€OMETPUUYECKUX 3aBUCUMOCTSX;

*IMHAMHYECKOE MTPeodpa3oBaHue ICKU30B;
yayuuleHHble cpedcmed NPpoeKmuUpoOsanus.

*OBICTpast TCHEPALIUS YSPTEKEH U Co3IaHue 0OoJIee CIIOKHBIX MOJIEIICH,
BKITIOUAIOIINX MEPEXo/ibl 00bEMOB, JICKAJIbHbIC H CITUPAJICBUIHBIC
(hOpMBI, C HCIIONB30BaHHEM HOBOTO MateMarnieckoro siapa ACIS 5;

*COCIMHEHUE OT/ICIbHBIX TTOBEPXHOCTEN ISl CO3/TAHUSI HOBBIX "CIIIU-
ThIX" TIOBEPXHOCTEH MM TBEPIOTENbHBIX MOJIENEH, KOTOPbIE MOT'YT
OBITH 3aJJaHbI APAMETPHUECKH U TIOAIAIOTCS PENaKTHPOBAHUIO U
HaJI0KEHUIO 3aBUCUMOCTEH;

*UMIIOPT U UCTOJIb30BAaHUE MOBEPXHOCTHBIX JaHHBIX U3 Apyrux CAIIP;

*oIpeieNieHre 3a30p0B, IEPEKPHITHI U HATOKEHUI KPOMOK TIepest co-
eMMHEHUEM MTOBEPXHOCTEW; TP HEOOXOANMOCTH — UCTIPABIICHHE
3THX HEJOCTATKOB MOCJIE COEANHEHUS;

*HCIIONB30BaHNE CIIUTHIX MOBEPXHOCTEH B KaUeCTBE HHCTPYMEHTA IS
Ollepaliii OTCEYEHUI TBEP/BIX TEII TOBEPXHOCTBIO;

*UMIIOPT MTOBEPXHOCTHBIX TAHHBIX U3 JIPYTUX CUCTEM U aBTOMaTHYec-
Kas UX KOHBEpTallMs B CIIMThIE TOBEPXHOCTH;

*py HeOOXOIUMOCTH CHUYKEHHE TIOpsIKa CIIaliHa U ampOKCUMAIHS
MPUMHUTHBAMU O0Jiee HU3KOTO TOPS/IKa;

*HCIIONBb30BaHNUE CIIJIAIfHOB MTPU CO3JaHUU TET;

*UCTIONIb30BAaHME TONUIMHUH, CIUIAHOB B pedep CYIIeCTBYIONIUX Tel
JUTA TEHEpalluK TPEXMEPHBIX CIIHpaiei;

*cozaanue 0oree KOMITJIEKCHOH TeOMETPHH C UCIIONBb30BaHHEM HOBBIX
BO3MO)KHOCTEH CO3AaHMsI TPEXMEPHOTO MyTH;

*HCIOJIB30BAHUE HOBBIX JIByMEPHBIX 3aBUCUMOCTEH 3epkanon 3akpe-
numo;

*KOMOMHHPOBAHUE APAMETPHUECKHX JeTallel, KaK JOKaJIbHBIX, TaK U
13 (haiiyioB BHEIIHUX CCHUIOK;
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*CO3JIJaHUE MECTHBIX Pa3pe30B;
*CO3/1aHUE BUJIOB U Pa3pe30B HA CHMMETPUYHBIX JAETAJAX.
Obmen OanubiMU:

*aBTOMATUYECKasi TeHEepalls BUJIOB, pa3pPe30B U CEUCHUH, COXPaHSIO-
IMX JBYHANPABICHHYIO aCCOIMATUBHYIO CBA3b C UCXOIHOM MOJie-
JIBIO;

*nojyiep’kka  ¢opmaro BMP, EPS, DWF, DWG, DXF, IDF,
IGES 5.3, VDA-FS, SAT(ACIS), STL u 3DS.

Humeepayus u adanmayus:

*uHTerpanus Bo3moxxkHocteir Genius Desktop B cpeny Mechanical
Desktop;

*ucnonb3oBanue VBA mis ynoOHOM agantaiyu npoayKTa U ero Bo3-
MOYKHOCTEH;

*Bce Bo3MokHOCTH AutoCAD Mechanical.

Mechanical Desktop Power Pack(puc. 3.10) Bkitouaer:
[]  oonee 800.000 2D- u 3D-

JIeTaJield, OTBEPCTHUM, TEXHOJIOTHU-
YCCKUX MU KOHCTPYKTUBHBIX 3JiC-

MEHTOB, Tpodwicii u3 18 craH- = ek e L [FRT -
JIapTOB;

[1 2D- u 3D-unxeHepHbIE 1
pacuersl;

T T T Pl Lemailn

[] cpexcrBa  MHTEIUIEKTY-
aJIbHOTO Pa3MENIEHHs CTaHIapT- g b
HBIX JeTajiei;

L) oubnmorexu npoduiei;
JIeTalld KperieHus;
TeHEepaTop BaJIOB;
1a0JIoH JIeTanei KpenaeHus;

KaJIbKYISTOp;
MPYXHUHBI.

AutoCAD LT, oTHOCSIIMICS K «JIETKUM» CHCTEMaM 3a MATh JIeT
CBOETO CyLIECTBOBAHMS 3aPEKOMEHI0BAI ce0sl KaK ynoOHas 1 Heopo-
rast CAIIP. IIpocThie B NCIIONB30BAaHUN MHCTPYMEHTHI UepUEHUS, pe-
JAKTHPOBAHUS U TTeUaTH, MHTYUTHBHBIH HHTEp(delic 1 HeBbICOKas IeHa
cnenanu AutoCAD LT He3aMeHUMBIM CPEICTBOM CO3TaHUS IBYMEp-
HBIX YEPTEXKEN U IPYroil KOHCTPYKTOPCKON JOKyMeHTauuu. B 1o ke

C
g

Puc. 3.10

I B O Y
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BpeMs CTOTIpoLIeHTHas coBMecTUMOCTh ¢ AutoCAD u npoagykraMu Ha
ero 6a3e nmo3Bonsier ucrnons3oBath AutoCAD LT mis peaakrupoBaHust
u odopmieHuss ueprexedd, cozgaHHbIX B Autodesk Mechanical
Desktop, Autodesk Architectural Desktop n Autodesk® Land Desktop.

OnHo¥ U3 yAauHbIX OTEUECTBEHHBIX pa3paboToOK B 00IaCTH pa3Bu-
tust komruiekca AutoCAD sBnsiercst cuctema CADMECH (HITII "Un-
TepMmex "), 3SHAYUTENBLHO PaCIIUPSIONIast ero BO3MOKHOCTH B 00J1aCTH
MPOEKTUPOBaHMS MalIMHOCTpouTenbHBIX uyeprexeil. CADMECH yc-
Kopsier mpoektupoBanue B 10-15 pa3 mo cpaBHeHHIO C "4HCTHIM"
AutoCAD wu cokpamaer cpoku ocBoenust AutoCAD no 2-3 gHeid.

CADMECH co3naH COBMECTHBIMH YCHUIIMSIMH KOHCTPYKTOPOB U
MPOrpaMMHUCTOB, MOITOMY MAaKCUMAaJIbHO YUUTHIBAET CIICHU(HUKY paboThl
KoHCTpyKTOpa-Mexanuka. Mcnonb3oBanne CADMECH He TpeOyer amns
CONPOBOXKIECHHUS IITAaTa MPOTPaMMHUCTOB, OIHAKO OCTaBJISIET BO3MOXK-
HOCTB JUTSI TPUBJICUEHHSI UX [IPH PACHIMPEHUN BO3MOKHOCTEH CHCTEMBI.
OnuumMm cnoBom, CADMECH — cuctema, OTKpBITast Ui pa3BUTHSL.

Omna cocTouT m3 ByX dacteii: cooctBenHo CADMECH - cuctemsr
MPOSKTUPOBAHUS JieTasieli 1 cOOpoUHbBIX enuHUIl Ha O0aze AutoCAD u
CADMECH Desktop — TpexMepHas ciucTeMa NpOSKTUPOBaHUS AeTalel
u cObopouHbIx eauHuI Ha 6a3e Autodesk Mechanical Desktop.

[Tpon3BOANTENBFHOCTD U KQYECTBO CUCTEMBI OMPEIEISIIOTCS:

[l HanmmumeM MOIIHOTO CPENCTBa AJISl CO3/IaHUs TapaMeTpuyec-
KX OMONMOTEK JIFOOBIX 3JIEMEHTOB HEMOCPEACTBEHHO MOIb30BaTEIeM
(mpu 5TOM He TpeOyeTcsl HABBIKOB B MPOrPaMMHUPOBAHHHN );

[] OpWUTHHAJIBHOW TEXHONOTHEH MPOEKTUPOBaHUSI COOPOUHBIX U
JIETATUPOBOYHBIX YEPTEKEN;

[J mpenocraBieHreM pa3HOOOPa3HBIX (YHKINH MAITHHOCTPOU-
TENBHOTO MPOEKTUPOBAHUS;

[l  yHuBepcalbHBIM HaOOpPOM CTaHAAPTHBIX KOHCTPYKTHBHBIX
3JIEMEHTOB U PELICHU;

[J HamnmumeM MOIIHOW CHpaBOYHO-UH(POPMAIIIOHHOM 0a3bl, Uc-
KITIOYAOIIe HEOOXOAMMOCTh O0OpaIleH sl K CIIPABOYHOM JInTepaType.

CADMECH Desktop mnpencrasisier co00il MHTETPUPOBAHHYIO
CHCTEMY, BKJIFOUAFOIIYIO B CEOSI:

U cucremy CADMECH st reHepanyu IByX- U TPEXMEpPHBIX
neraieit u cOopodHbIX enuHull B cpene Mechanical Desktop;

[1  cucremy SEARCH 1 BeieHus CETEBOTO UEPAPXUUECKOTO
apxuBa JOKYMEHTOB MPEIIPHUATHS C BOSMOXHOCTBIO BEACHUS MPOEK-
TOB, KOMIIOHOBKH TIPOEKTOB U T.1I.;
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[J  cucremy AVS is BBITYCKa TEKCTOBBIX KOHCTPYKTOPCKHUX JI0-
kymenToB CII, BC, BII, I13 u T.1.

Bce cructeMbl TeCHO cBsi3aHBI MEKAY CO00it; MH(pOpMAIHs, BBEICH-
Has B OJIHOM M3 cCHCTEM, aBTOMaTHUYECKH TepelaeTcs B IPYTYIO CHCTEMY.
CADMECH Desktop obecnieurnBaer paboTy Kak ¢ JByXMEPHBIMH, TaK U
TpEXMEPHBIMU KOHCTPYKIMSAMH. B 001acTi TpeXMEepHOTO MPOEKTHPOBa-
Hus neranei u coopounsix equaniy CADMECH Desktop npenocrapmnser
MOTB30BATEIIO HE MPOCTO OMONMMOTEKY (DYHKIUI U KOHCTPYKTHBHBIX
3JIEMEHTOB, a MpeJyIaraeT TEXHOIOTHIO TPEXMEPHOT0 MPOEKTHPOBAHUA
(momnepxuBaeMyto (YHKIUSIMU CUCTEMBI), KOTOpasi 00ecieunBaeT KOM-
TUIEKCHBIH MOX0M K Mpo0ieMe POEKTUPOBAHHUS B IIETIOM.

CADMECH Desktop 3HauMTelIbHO pACHIMPSET BO3MOXXHOCTH
Mechanical Desktop u mo3Bonsier:

[] 3HAYUTENBHO YCKOPHUTH MPOEKTUPOBAHUE TEXMEPHBIX MOJEIEH
no cpaBHeHHIo ¢ "uncTeiM" Mechanical Desktop u cokpaTuTh cpoku
OCBOCHUS CUCTEMBI J0 3-5 JHEH;

[J  IOBBICHTH Ka4eCTBO MPOEKTHPOBAHUS;

[]  MakcuMalibHO y4ecTh crenuduky padoThl KOHCTPYKTOpa-
MEXaHHKa ¥ YIPOCTHUTh MPOLIECC MPOCSKTUPOBAHUS TPEXMEPHBIX MOJIe-
JIell 10 YPOBHS JBYMEPHOIO;

[]  aBTOMAaTH3UPOBATh IPOLECC CO3JAHUS TPEXMEPHBIX MOJEIEH
Ha 0aze TBYMEPHBIX YepTEeKeH.

[Ipou3BonNTENBHOCTD U KaYE€CTBO CUCTEMBI OIPENENIIOTCS:

[]  KOMIUIEKCHBIM MOIXOIOM K MPOEKTUPOBAHUIO AeTalei u c6o-
POYHBIX SAWHUILL;

[] aBTOMAaTHYeCKOH perucrpanmeil pazpadaTbiBaeMbIX JETaleH 1
cOOpPOYHBIX EIMHHMII B CUCTEME BEJICHHUSI CETEBOT0 HEPAPXUIECKOro ap-
xuBa IokymMmeHToB SEARCH u nonydeHuem rotoBbIx MpOEKTOB;

[J  BOBMOXXHOCTBIO TeHepaliy crenupuKanui 1 Jpyrux TeKCTo-
BBIX KOHCTPYKTOPCKUX JOKYMEHTOB Ha OCHOBaHHH pa3pabaThIBaeMbIX
CcOOPOUHBIX eMUHUIL B cucTeme AVS;

[J  BO3MOXXHOCTBIO HCIIOIb30BAaHUS B IPOIIECCE TPOEKTUPOBAHUS
HIMPOKOTO HA0Opa KOHCTPYKTOPCKUX AIIEMEHTOB (BBICTYIIBI, OOOBIIIKH,
BBIPE3bI, Ma3bl, OKHA, OTBEPCTUS U T.1.);

[l BOBMOXXHOCTBIO IPOSKTUPOBAHHS TPEXMEPHBIX JTHCTOBBIX THY-
THIX Jetajied. EcTh yHKIMK pa3BepTKH JIMCTOBBIX AeTaei;

[J  BO3MOXXHOCTBIO IPOEKTUPOBAHMS TPEXMEPHBIX BAJIOB U BTY-
JIOK;
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[]  BO3MOXHOCTBIO IPOEKTUPOBAHUS TPEXMEPHBIX KOHCTPYKIIHIA
W3 CTaHJAPTHBIX NpoduieH;

[]  BO3MOXXHOCTBIO I'€HEPALUU TPEXMEPHBIX PYXKUH PACTKEHUS
U CKaTHS;

[J  BO3MOXXHOCTBIO T€HEpaIlK U Pa3BOAKH TPYO B TPEXMEPHOM
IIPOCTPAHCTBE;

[]  BO3MOXHOCTBIO ABTOMAaTHYECKOM I'eHepanyu B POLECCE MPO-
EKTUPOBAHHS OONBIIOTO KOMTMYECTBA CTaHAAPTHBIX KPETIeKHBIX JJIe-
MEHTOB (BUHTBI, OOTHI, INTU(THI, TAHKHU, IAHOBI, ITOIIIAITHAKA U T.]I.)
C OJHOBPEMEHHOM TeHepanueil OTBEPCTHUH 110/ KPETIEKHBII 3JIEMEHT B
COEIUHSAEMBIX JIETaJIAX;

[]  BO3MOXHOCTBIO aBTOMAaTU4ECKOIO PEAAKTUPOBAHUS CTaHAAPT-
HBIX U3JIENIHM, CBSI3aHHBIX C U3MEHEHUEM PA3MEPOB CTAHIAPTHBIX U3-
hi(S1%0% 8

[]  IpOCTOM M NOHATHOW KOHCTPYKTOPY CUCTEMOU IMO3ULIMOHUPO-
BaHHsI BHOBb T€HEPUPYEMBIX 3JIEMEHTOB HA TPEXMEPHOU MOJENHU C aB-
TOMATUYECKOU MPUBI3KOM K YK€ UMEIOIIUMCS 3JIEMEHTaM MOJIEIIH;

[] HaJMuMeM MOUIHBIX CPEICTB VISl CO34AHUS HEOCPEACTBEHHO
Monb30BaTeneM OUOIHOTEK KOHCTPYKTUBHBIX TPEXMEPHBIX JIEMEHTOB.
[Tpu 3TOM He TpebyeTcst HABBIKOB B IPOTPaMMHUPOBAHUH;

[l  mpocThIM mony4eHrneM TPEXMEPHOH Mojien Ha 6ase IBymMep-
HOTO 4epTexa;

[]  HaJMuMeM NPOCTBIX CPEINCTB KOMIIOHOBKU HU3IENIHM;

L) ynoOHbBIM odopMIIeHHEM YepTexa, TIONTy4YeHHOrO Ha OCHOBA-
HUU MPOEKIHHA TPEXMEPHON MOJIENIN B COOTBETCTBHH C TPEOOBaHUSIMHU
ECK/, BKIIO4arommm:

\ ynoOHYIO0 TPOCTAaHOBKY pa3MepOB C JIOMYCKaMHU H [T0CaIKaMH;

BbIUEpUMBAHHUE PAMOK YePTEXKEH pa3IMyHbIX OpPMaTOB, ycTa-
HOBKY LITAMIIOB U UX 3all0JIHEHUE;

\ aBTOMATHUECKOE HAHECEHHE pPa3MepoOB U OCEW OTBEPCTHI, a TaK-
K€ 0CEH CUMMETPUH;

\ 3aJIMBKY TpeOyeMbIX N300paKeHHH C IIENbI0 BBIIENSHHSI TPYIIT
OJIMHAKOBBIX OTBEPCTHIA;

\ Hanecenne Pa3JIMUHBIX 3HAKOB ILIEPOXOBATOCTU ITOBEPXHOCTH,
OTKJIOHEHUH (hOPMBI U PACTIOJIOKEHHUSI TIOBEPXHOCTEH;

\ HaHecenue 0603HAYCHHIA CBapHBIX U HEPA3bEMHBIX COCIUHEHUH,
a TaK)Ke BUJIOB, pa3pe30B, CEUCHUN;
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\ aBTOMATHUECKYIO TeHEPALMIO U PA3MEIICHHE TEXHIHUCCKIX TPe-
OoBaHMIi Ha YepTexe IMyTeM BbIOOpa U3 COOTBETCTBYIOILIEr0 Karauaora
TEXHUYECKUX TPeOOBaHHH.

3.5. Cucrema cpennero yposHsi SolidWorks (sapo Parasolid)

O[IHOIi U3 CUCTEM CPETHErO YPOBHSI, [0 CBOMM BO3MOXHOCTSIM,
npubmmwkatomasics k noaraomacadaeiM CAIIP sisiercst SolidWorks.

SolidWorks (puc. 3.11) — cucrema aBTOMaTH3UPOBAHHOT'O MPOCK-
TUPOBaHMSI, MHKCHEPHOTO aHaJIM3a U TIOIrOTOBKH MTPOU3BOJICTBA M3JIe-
T 000  CIOKHOCTH W Ha3HA4YeHHS.
SolidWorks siBisiercst ssqpoM MHTErprupoBaH-
HOrO KOMIUIGKCA aBTOMATH3AIMU TPEINPH-
ATHS, C TIOMOILIBIO KOTOPOT'O OCYIIECTBISIETCS
MOJICPIKKA KHU3HEHHOTO [IUKIIA M3/ICNHUs B CO-
orBerctBuu ¢ koHnemmueir CALS-texuomo-
THiA, BKITIOYasl AByHAIPaBICHHbBI OOMEH J1aH-
HBIMHU C ApYrUMH Windows-TIpHUIIOKEHUSIMH 1
CO3JJaHHE€ WHTEPAKTUBHOW JOKyMeHTauuu. B
3aBHCHUMOCTH OT KJIacca pelaeMbIxX 3a/a4 3a-
Kaz4HMKaM Tpeyiaraercsi Tph 0a30BbIX KOH(DHU- Puc. 3.1
rypauuu cuctembl: SolidWorks, SolidWorks
Professional wu SolidWorks Premium. Paspaborunkom CAIIP
SolidWorks sensiercs SolidWorks Corp. (CIIA), He3aBucHMOE OJI-
pasnenenue kommanuu Dassault Systemes (OpaHimst) — MEPOBOTO
nmziepa B 001aCTH BRICOKOTEXHOJIOTMYHOTO MPOTrpaMMHOro obecrede-
Hust. Pa3zpaborku SolidWorks Corp. xapakrepu3ytoTcsi BHICOKUMH T10-
Ka3aTessIMUA Ka4ecTBa, HaJI©KHOCTH U IMTPOU3BOJUTEIBHOCTH, YTO B CO-
4YeTaHWM C KBajdu(uuupoBaHHOH mogaepxkoi aenaer SolidWorks
JYYIIAM PEUICHHEM JUISl IPOMBIILICHHOCTH.

Komrnekcubie pemenus SolidWorks 6a3upyrorcs Ha niepemnoBbix
TEXHOJIOTUSX THOPHTHOTO MapaMeTPUIECKOr0 MOJCITMPOBAHMUS U HIUPO-
KOM CIIEKTpE CIelHaIM3UPOBAaHHBIX Moyieid. [Iporpammuoe obecreue-
Hue QyHKunoHupyer Ha mardopme Windows, nMeeT pa3BUTBIA HHTEP-
¢eiic (puc. 3.12), monaepkky pycckoro si3bika u cranaaproB ECK/I.

SolidWorks — MoIIHOE CpPEICTBO MPOSKTUPOBAHUS, KOTOPOE MOTHO-
CTBIO pelIaeT MpodIeMbl eKeIHEBHON MPAKTHUECKOH PabOThl KOHCTPYK-
Topa. SolidWorks ciry>kuT OCHOBO# JUIsl TOCTPOEHHUS MHTETPUPOBAHHOTO
KOMIUIEKCa aBTOMATH3AlMU TPEANPHUSATHS U TO03BOJISIET OCYIIECTBHUTH
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CKBO3HOM MPOLECC MPOECKTUPOBAHMS, MHKEHEPHOr0 aHajn3a U NOJro-
TOBKH TIPOM3BOJICTBA MU3JIEITUI JIFOOOW CIIOKHOCTU U HAa3HAUYCHHSL.
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Puc. 3.12

CucreMa He UMeET OFpaHI/I‘{eHI/Iﬁ IO KOJIMYECTBY KOMITIOHCHTOB
CIIOXKHBIX COOPOK, MPEAOCTABIISIET OOraThle BO3MOKHOCTH /sl 0OpM-
JIEHUS1 KOHCTPYKTOPCKOH TOKYMEHTALMH, paOOThI C TUCTOBBIM MeTall-
JI0M, co3JaHust (POTOPEaTUCTUIHBIX H300pasKeHNH.

BazoBsie BosamokHoCcTH SolidWorks:

1. TBepmoTenbHOE MOACTUPOBAHUE:

[J BenmeHue npoekTupoBaHud "cHU3Y BBepX" U "cBepxy BHU3"
JABYCTOPOHHSAA aCCOMAaTUBHOCTb MOACIN U Y€PTEKA,

[l ynpaBieHHe MOAENBIO U 00JeTYeHNE TOUCKA IIEMEHTOB C T10-
MoIkIo AepeBo npoekra (Feature Manager),

[J wucnonp3oBanue TexHonoruii Microsofte Windows: KoHTeKCT-
HbIe MeHI0, cut-and-paste, drag-and-drop... ,

[J  BO3MOXXHOCTH CO3[IaHUS B OIHOW MOJIENH (eTaiy Wiin COOpPKH)
HECKOJIbKUX UCIOJTHCHUH,

[J  BBIOOp OKHOM AJIsl TPYIIIOBBIX Olepalyii qeraneil B cOopke,

rpaHel, KpOMOK, pa3MepOB 3JIEMEHTOB. .
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2. MonenupoBaHue aeTaei:

[] MomenupoBaHUE Ha OCHOBE 00BEMHBIX 1eMeHTOB ("'¢duyepc-
HOe" MOJENMPOBAaHNE) BO3MOXHOCTH IEPEOIpeNeNieHHs MapaMeTpoB
J000T0 1Iara U UX 04epeTHOCTH, yIPaBIeHNEe HCTOPUEH MOJIENH,

[l JAMHAMUYHOE BHECEHUE U3MEHEHMI B PEXKUME PEabHOTO Bpe-
MEHH,

L) co3maHue 1F00BIX MaCCHBOB JIEMEHTOB — KPYTOBBIX U JIMHEH-
HBIX, YIIPABISEMbIX TAOMUIIAMU H YCKH3aMH,

[J  wcronp3oBaHue OMOIMOTEK CTAHIAPTHBIX PEIICHHIA,

[J mMacTep CO3aHMsl CIOKHBIX OTBEPCTUH (C IIEKOBKOM, C 3€HKOB-
KOH, pe3b00BBIX...),

[l MonenmpoBaHUE MPOCTPAHCTBEHHBIX TPYOOIIPOBOIOB U KaHa-
JIOB C UCIIONBb30BaHNEM TPEXMEPHOTO 3CKU3a,

L) ¢opmupoBaHue TMHHUA U TOBEPXHOCTEH pa3beMa MpH MPOeK-
TUPOBAHUH JINTHEBBIX U TIpecc-(hopM,

[J 3amaHue U30TPOIHOM U aHU3O0TPOITHOM YCaJKH, a TAKXKE ycal-
KM, UHAMBHTyaIbHOM JJIS KaXKJI0TO pa3Mepa.

3. Co3naHue cripaBOYHON T€OMETPUH:

[l MoaenupoBaHHE MOBEPXHOCTEH, CIIMBKA TOBEPXHOCTEM, JIET-
Kre o0pe3ka ¥ yAJIMHEHHE TOBEPXHOCTEH,

[l mpeobpa3oBaHue 3aMKHYTOr0 00beMa TOBEpPXHOCTEH B TBEp-
JI0€ TENO,

] BBIpe3bl u JOOaBIEHNE MaTepraa ¢ UCIOIb30BaHUEM MTOBEPX-
HOCTEH,

[l co3maHue BCOMOTaTENbHBIX IJIOCKOCTEHN, OCEN, KOOPAMUHAT-
HBIX CUCTEM, KPUBBIX, 3CKU30B, 3D-CIIaiiHOB. ..

4. MonenupoBaHue JeTalieil U3 JMCTOBOro MeTasia:

[] momy4deHue pa3BepTOK, B TOM YKCIE IS MIMHIPUYECKUX U
KOHMYECKUX JIUCTOBBIX JIeTaNEH,

[J MomenmpoBaHUE OT JAETAIU K Pa3BEPTKE U OT Pa3BEPTKH K Je-
Tany,

[J aBromMaTrmueckoe 100aBlIEHHE BBIPE30B AJISI CHSTHS HaMpshKe-
HHUH B OCTPBIX YyITIaX,

L) momonmHsieMble OHONMOTEKH CTAaHAAPTHBIX BBIITAMIIOBOK M
BBIPE30B B JIMCTOBBIX JETAIAX.

5. Dckus:

[J  eauHBI UHCTPYMEHT JUISI CO3IaHUS 3CKM3a U 100 OpMIICHHS
YepTeKeH,
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[J KpyroBble M JTUHEIHBIE MACCUBBI, CKPYIJICHUS U (HacKu, Mpo-
JUIeHUE 1 00pe3ka 00bEKTOB 3CKH3A...,

[]  nauHamMuYeckas MojCKa3ka BO3JIe Kypcopa yIoOHEHIIHi NHCT-
PYMEHT IIPOCTAHOBKH Pa3MEpPOB.

6. MoaenupoBaHue cCOOPOK U TEXHOMOTHMUECKOH OCHACTKU:

[l pabora B KOHTEKCTE COOpKH, B3aUMHOE OIpeieIeHre IeTaei
B cOCTaBe COOPKH,

[]  BBICOKasi CKOPOCTh COOpKHU OJraromaps UCIONb30BaHUIO (DYHK-
uu "aBrocomnpsbkenus” (SmartMate),

[] MeTOABI CYyIIECTBEHHOTO YCKOPEHUS M YIPOLIEHHS paboThl C
OonpIIMMH cOOpPKaMH (THICSYH KOMITOHEHTOB),

[l kpyroBble, TMHEWHBIC M TPOU3BOAHBIE MACCUBBI KOMITOHEHTOB,
BBIPE3bI U OTBEPCTHS KaK IEMEHTHI COOPKH,

L) obbenunHeHue nerajieil COOPKU B OIHY, ONEpPaIMy MOIEINPO-
BaHUsI Pa3INUHBIX BHJOB CBAPKH,

[J  wmMuTanms pabOThI, MOWCK B3AUMONPOHUKHOBEHHH JieTaied 1
aHaJIN3 KOJUTU3UH MPH JBMKEHUH MEXaHH3MOB,

[l BO3MOXHOCTb KOHTEKCTHOW IIOAMEHBI, PECTPYKTYpU3ALMS
cO0poK ((opMHPOBAHKE U POCITYCK MOJACOOPOK).

7. OdopmiieHue YepTeKEH

[J  momHas momuepkka cucremoit ctangapros ECKJ,

[l aBTOMaTW4eckoe CO3JaHHE YEPTESKHBIX BHJOB IO MOJIEIH,
BKJTIOUAs MOJTy4eHUE pa3pe3oB, ceueHni (IIpoCThie, CTYNeHYaThie 1
pa3BepHyThIE), MECTHBIX BHJIOB, H30METPHH,

[] co3maHue MHOTOJIMCTOBBIX YEPTEXKEN, IEPEHOC U KOIIUPOBAHUE
BHJIOB C JIMCTA HA JIUCT,

[J aBrOMaTHueckoe OTOOpakeHHnEe pa3MepOB MOJEIH, IPOCTAHOB-
Ka CIPaBOYHBIX Pa3MepOB M CHPaBOYHOW MHPOpMAIHH (LIEpOXOBa-
TOCTb, JIONYCKK OTKJIOHEHHSI (PopM, 0a3bl...),

[] HacTpoilka Ha CTaHIAPTHl IPEAIPHUITUS C HUCHOIb30BAaHUEM
0n0koB, OpMaTOK, HAIMUCEHA.. .,

[J aBTOMaTM4eckoe 3arnoHeHuEe OCHOBHON HaJKCH U crienndu-
Kaiuu (HauMeHoBaHKe, 0003HauUeHKe, MaTepHral).

8. API:

[l HammMcaHUWe MOJb30BATEIbCKUX MPOrpamMM Ha JIFOOBIX sI3bIKaxX
nporpamMMmupoBanus st Windows,

[]  TONHBIN KOMIUIEKT OUOIMOTEK JIJIs TIOJIb30BATEIILCKUX TIPO-
rpamm,
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[] mpocreWine mporpaMmbl MOTYT CO3/1aBaThCsl aBTOMAaTUYECKU
W COXPaHSATBHCS KaK MaKpOCHI,

[J BKIIOYEHHE OTAETBHBIX MOANPOTrPaMM H HEbIX CHEeUaIN31-
POBaHHBIX MOmyIieii B MHTep(elic CHCTEMBI.

9. Tpancnsus TaHHBIX:

[1  skcmopr u ummnopt B ¢opmarax IGES, DXF, DWG, SAT, STL,
STEP, VDAFS, VRML, Parasolid...,

[J mpsiMble TPaHCIATOPHI UMIOPTa M3 OONBIIMHCTBA MOMYJISIPHBIX
CAD-cucrem,

[J aBTOMaTHYecKas CIIMBKA UMIIOPTUPOBAHHBIX MIOBEPXHOCTEH,
BO3MOKHOCTH Y/IaJI€HHsI OTAENbHBIX JIOCKYTOB,

[]  Brmouaer monyib (XchangeWorks), o3BONSIIOIINN OTKPBI-
BaTh Mozenu SolidWorks B AutoCAD,

[J  umnopt u 3xcnopt ueprexeit u3 AutoCAD c coxpaHeHreM
1Bera, mpudToB u ciaoeB (YypoBHEH).

10. Ilpocmotrp Mozeneit 1 uepTexei:

L) mpocmorpoBimk mozaeneit SolidWorks — SolidWorks Viewer,

[J  co3maHue aBTOHOMHO MTPOCMAaTpHBaeMbIX (ailyioB yepTeka 1
Mozenu — eDrawing,

Moodynu npoexmuposanus.

Monyns npoektupoBanus npecc-¢popm MoldBase:

[J  ObIcTpOE KOMILIEKTOBaHHE Mpecc-(hOPMBI Ha OCHOBE HECKOJb-
KHX CTaHJapToB,

[J  no0aBlieHHE 110 BBIOOPY M3 OMOJIMOTEKU TOJIKATENIEH, KaHAJIOB
OXJIAXK/ICHUS. ..,

[]  BO3MOXKHOCTEL CO37aBaTh CBOM OMOIHOTEKH KOMILIEKTOB ILIHUT,
KOJIOHOK, TOJIKaTEJCH. .

Monyns npoektupoBanus npecc-¢popm MoldWorks:

[J 14 ucnone3yemMbIXx B MHpE CTaHAAPTOB pecc-(hopM,

[J BO3MOXXHOCTh MONU(HUKAIHMK MpEAjaraeMblX CTaHIApTOM
TLTHT,

[]  oOmmpHas OMOIMOTEKA TOKATENICH, KOJIOHOK, BTYJIOK, JIMTHHU-
KOBBIX KOJIell...,

[l BOBMOXXHOCTH aBTOMaTHUYECKOTO Iepecyera mpecc-hopMbl O
HWHOW TUIIOpa3Mep,

[J aBromMaruyeckas reHepauus JaHHBIX Ui CTaHKOB ¢ UITY,

[J aHanu3 KOJUIU3UW MEX]Y JIEMEHTaMU T€OMETPUM OTAEIbHBIX
IUTUT TIPecCc-(OpPMEI.
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Monyns mexanoobpaborku CAMWorks:

[l TpexkoopauHaTHas (pesepHas U 2/4-KOOpAUHATHAS TOKApHAs
00paboTka,

[l reHepaTop MOCTIPOIIECCOPOB B COCTaBe 0a30BOr0 MOIYJIS
CAMWorks,

[l momaep)Ka acCOLMATUBHOCTH C TEOMETPUEH MOJIEIH,

L) Bu3yanmuzanus mpoiecca oOpaboTKH, aHAINU3 HEOPE30B U 3a-
pe3oB,

[l oOmmpHas 6a3a JaHHBIX CTAHKOB, HHCTPYMEHTA, PSKUMOB pe-
3aHHAL...

Monyab  MEXaHMYECKOH U 3JIGKTPOIPO3MOHHON  00paboOTKU
Mastercam:

L) mpsimoit maTepdeiic oomena ¢ SolidWorks,

L) ¢pesepnas obpaboTka 10 MATH OCEH,

[l BO3MOXHOCTH 00pabOTKM JeTanu OOKOBOH MOBEPXHOCTHIO
bpessl,

[J ToKapHas W AJIEKTPO3PO3UOHHAs 00paboTKa,

L) QyHKIMH BEICOKOCKOPOCTHOM 00paboTKy.

Monynb a7 pa3BOAKH dNeKTpuieckux kadeneld Embassy:

[ pasBoaka Kabened 1 popMHpOBAHUE KTYTOB,

[l reHepamus CXeMbl pa3BOAKH U 0hOpMIICHHE YepTexa, Imomyde-
HHE TEKCTOBBIX OTUCTOB,

[l packiajika >KI'yTOB Ha MOHTa)KHOM CTOJIE,

[] mpoBepka 3alaHHBIX MOJIb30BATEIIEM IIPABUI IPOEKTUPOBAHMS.

Monyns TpOEKTUPOBaHUs TPYOOIPOBOIOB W OMOIHOTEKa CTaH-
naptHeix u3nenuii SolidWorks Piping:

[]  TpexMepHas NpOKIaJIKa Tpacc TpPyOOIPOBOMOB B cOOpKax
SolidWorks,

[J Oubnuoreka CTaHJAPTHBIX U3ICNHIA, cofepxaias oomnee 1700
YHUKAJIbHBIX JETAJIEH,

[J  BOBMOXXHOCTB CO31aBaTh CBOM OMOJMOTEKH AeTanei ui J10-
0aBJATH MX, B CTAaHIAPTHYIO.

Monyne  co3maHus TPEXMEPHBIX MOZAEIEW IMEYaTHBIX IUIaT
CircuitWorks:

[J aBTomatmyeckoe co3ganue 3D-mozeneil neyaTHeIX IIIaT Ha
OCHOBC€ JJAHHLIX, IMOJYYCHHBIX U3 JJICKTPOTCXHUYCCKUX CAD-CI/ICTGM,

[]  monp3oBaTelIbCKUE OMOIMOTEKH MOJIENICH paTuoieTalei,
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[]  BO3MOXKXHOCTH MpeodpazoBanus moxeiei SolidWorks B IDF-
¢dopmar.

PacuerHbie MoayJin.

Wnxenepuslit kanbkyasTop 1 oudnuoreka MechSoft-PROFI:

[l  mpoexkTHpOBOYHBIE pacyeTsl OAJIOK, BAJIOB, CBAPHBIX COETHU-
HEHUU, IPYXKHH...,

[J  MoaenupoBaHUE CTAHAAPTHBIX U3JIEINHI U KyJauKOB,

[J  co3manue B cOOpKE acCOMMPOBAHHBIX TPYI Kperexa,

[l MomenupoBaHKE BaJIOB U 3yOUaThIX Mepeaad Ha OCHOBE MPOEK-
THPOBOYHOTO pacyeTa,

[] BBemeHHE B CUCTEMY CBOMX BHUJIOB PacyeTOB M MOJIEIEH.

YTunura npoCTaHOBKH JIOYCKOB JIOIyCKH M NMOCAAKU:

[J mpocTaHOBKa Ha 4yepTexax JOMYCKOB Ha pa3Mephl MO KBaJIUTeE-
TaM.

Monyns pacuera pa3MepHbIx Lened SigmundWorks:

[] ananm3 coOupaeMocTy COOPKU U3 YCIOBHI 3aJIaHHBIX JIOITYC-
KOB,
aBTOMaTH4YecKkoe (OPMUPOBAHHE PA3MEPHOH 1IETH,
MPSIMO M 0OpaTHBIN BHIBI PACUETOB,
pacuersl Ha MaKCHMyM-MHUHUMYM, CTaTUCTUYECKHI aHaJu3,
OIpe/ieTIeHNe U y4eT BECOBBIX KO3 (UIIUEHTOB,

[J  ydeT cTaTHCTHKH MPEANPHUATHS NPH 3aJaHuU QPyHKIHUN pac-
HpeeeHus IOrPEIHOCTEN.

Monynb ananmsa npoinuBaeMoctu npecc-popm Plastics Advisers:

[]  pacder TeueHHs IJIACTMACCHI B (DOpMe JIFO00H CIIOKHOCTH,

[J onpenenenue mecT 00pa3oBaHUS MY3bIPHKOB BO3IYyXa, TUHHUN
XOJIOZJHOTO CTad... ,

[J omTuMuU3aIus TOUEK BIIPHICKA MOIMMEPA,

[] ompeneneHrne KadecTBa IOBEPXHOCTH, 30H HEIOCTaTOYHOIO
OXJIAXKIEHHUSL.... ,

[J ompeneneHne  ONTUMAJbHBIX  MApaMeTpOB  TEPMOILIACT-
aBTOMAToB.

Monyns kuHeMaTuueckoro aHaiansa Dynamic Designer (ADAMS)

[] KMHeMaTH4YecKHil aHaJU3 CIOKHBIX MEXaHH3MOB,

[] ompeneneHue CKOpOCTEN, YCKOPEHUM M B3aUMHBIX BO3JEHUCT-
BUU 3JIEMEHTOB CUCTEMBI,

[J mepemaua Harpy3oKk B CHCTeMy pacdyeTa Ha MpPOYHOCTb
CosmosWorks.

0 B I B
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Monyns pacdera Ha npoyHocTs CosmosWorks:

[J pa3Hble BUJBI pacueTa: CTaTUYECKUM, TEMIOBOM, YACTOTHBIM,
MOTEPU YCTOMUYMUBOCTH,

[J aBTOMaTH4eckasi ONTUMH3ALMS pa3MepOB KOHCTPYKIINH,

[] pabora c neraisiMu U cOOpKaMmHu,

[J  BO3MOXHOCTb y4eTa HEJIMHENHBIX CBOMCTB MaTepuaa,

[J BBIBOA OIIOp HampspKeHHWH, JedopMaiuii, 3amacoB Mpou-
HOCTH....

Monyns pacuera Ha npouyHocts MSC visualNastran:

[] pacuer ABUIKEHHUS CUCTEM CO CIIyYalHBIMHU B3aUMOJICHCTBUAMU
3JIEMEHTOB,

[ ompeneneHue Harpy3ok, CKOPOCTEH M YCKOpEHH#l B Jt00Oii
MOMEHT BpEMEHH,

[] pacder ynapHBIX Harpysox,

[]  pacder OTACIBHBIX JICTAJICH HA MPOYHOCTH B JIEOOOW MOMEHT
JBUKEHUS MeXaHU3Ma.

Monyns asporuapoauHamMuyeckux pacueros FlowVision:

[] pacder u BU3yanu3anus TEUCHUN XKUIKOCTEH U Ta30B,

[] pacyeTsl IBUKEHUS HA TIOBEPXHOCTH pasJiena JAByX Cpe/l,

[]  yder ropeHMs ra30-BO3AYLIHOW CMECH IPU JBUKECHUH,

[]  aspommHaMUYECKHE pacueThl g0 yucia M=10, ananms naMu-
HApHOTO M TYpOYJIEHTHOTO TEYSHUH, YUeT BA3KOCTH T'a3a U KUAKOCTH.

Menemxkep npoekta SWR-PDM 1.0 — PDM-cucrema, mo3Bossio-
1asi BECTH WHAWBUIyaIbHBIE IPOEKTHI U YIPABIATH MapajIeIbHON
pa3paboTkoii jerde u 3pQPeKTuBHEe, ueM Koraa-iuodo panee. Momyib
unrerpamyu ¢ SolidWorks genaer SWR-PDM MOIIIHBIM HHCTPYMEH-
ToM ympaBieHus ansi gokymeHToB SolidWorks. Hcmomesyercss mis
CO3JIaHus, pelaKTUPOBAHUS, POCMOTPA, YIIPABICHUS BEPCUSIMH, Xpa-
HeHHs U norcka gokymeHToB SolidWorks, MS Office u 1r00bIx mpyrux
NPUJIOKEHUM. ['0TOB K MCIOIB30BaHUIO Cpa3y MOCIE YCTaHOBKH, OCTa-
BasACh JIETKO HACTPAUBAEMBIM.

Onucanne SWR-PDM.

bubnuoreka crannaprabix usnenuii Toolbox:

[]  ObicTpoe mobaBieHNE B COOPKY KOMILIEKTOB Kpereka (00T,
raiika, maiiba),

[J OmONMHMOTEKH MOMIIMITHIKOB M MPOKATHOTO COPTAMEHTA,

[J MoaenmpoBaHUE KaHABOK IMOJ] CTaHIAAPTHHIE YIUIOTHUTENbHbBIE
KOJIbIIa,
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[l  mpoexkTHpOBOYHBIE pacuyeThl OAJIOK,

[]  NpOEKTUPOBAaHUE KYJIAuKOB.

bubnuoreka cranmaptHeix uzgenuit StandardWorks m SWR-
OMOJIHOTEKH:

[J  momonHsieMble OMOIMOTEKHN JTFOOBIX apaMeTPU30BaHHBIX MO-
JeIIen,

[J  BO3MOXXHOCTH pazfiefieHHe JOCTyIa MOIb30BaTeNs U aJMUHU-
cTparopa,

[l mocTaBKa ¢ TOTOBBIM HamonHeHueM B coorBercTBuu ¢ 'OCTamu,

[J  BO3MOXHOCTbH J0OABJIEHUS MPSAMO B COOPKY C HATIOKEHUEM
CONPSHKEHUH,

[] TecHast MHTerpamus ¢ MOIyJeM aBTOMaTHYECKON I'eHepaluu
cnenuduranui,

[J  Bo3MOkHOCTH HacTpolku Ha Ctll npu mocTaBke 3aKa34yMKy.

Monyns aBToMaTndeckol reHepanuu cnequduranuii  SWR-Cme-
nupuKaANMA:

[l  MmomHOCTBIO aBTOMAaTHYECKOE 3alloHEHUE crienn(DUKALH 110
ECK/,

[J  JBYCTOpOHHSS acCOLIMATUBHAS CBSI3b C YepTEKaMU M MOJEIS-
mu SolidWorks,

[J  BcTpoeHHBIE OMOMTMOTEKH MaTEPHUAaJIOB M Kperexa,

L) mommepkka MHOXecTBa OJIaHKOB, (PyHKIIMM SKCIOPTa JaHHBIX
reHepalysi JPyrux KOHCTPYKTOPCKUX M TEXHOIOTHYECKHX JTOKYMEH-
TOB,

[ mo0Oble OaHKH 3aKa34yHKa.

Lononnumenvhvie MoOyu.

Monyne  nmapaMeTpu3alMd  HUMIOPTUPOBAHHBIX  MOJAENENW B
SolidWorks FeatureWorks:

[] pacro3zHaBaHHE KOHCTPYKTUBHBIX 3JIEMEHTOB B HMIIOPTHPO-
BaHHBIX MOJICIISIX U MPeoOpa30oBaHUE UX B MAPAMETPUUYECKYIO MOJIENb
SolidWorks,

[J  momydeHHe peJaKTUPYEMBbIX, aCCOIIMAaTUBHBIX U apaMeTpHuye-
CKHX MOZEICH,

[l BO3MOXXHOCTH KaK aBTOMaTH4YECKOT0, TAK M HHTEPAKTUBHOTO
pacro3HaBaHusl.

Monyne SolidWorks Animator :

[J  OwicTpas u nmpocTtas renepaiust AVI-¢aiiioB Ha ocHOBE Mofe-
neii SolidWorks,
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[] co3maHue MHTEPAKTUBHOW JJOKYMEHTALIMH U PEKIIAMHBIX BU-
JIEOP OJTHKOB.

Monynes  ansi co3maHus  (OTOPEaTMCTUYHBIX — HM300paskeHniH
PhotoWorks:

L) renepauus n3o0paxenuii ¢ pororpaduueckuM Ka4ecTBOM Ha
6a3ze mozeneit SolidWorks,

[1  skcnopr B TIFF, JPEG, PostScript, Targa, BMP, LWI ¢opma-
THI,

[l BO3MOXXHOCTH BBIOOpa ONTHYECKHX XapaKTEPUCTHK IIOBEpPX-
HocTeil neraneit SolidWorks,

[J 3amaHMe UCTOYHUKOB CBETa, OKpYKalolIel 00CTaHOBKH, Xa-
PaKTEPUCTHK CPEMbI.

CpenctBo mpocMoTpa moneneit u ueprexeit SolidWorks — Mmoyis
eDrawing:

[] cpenctBo mpocMoTpa yepTexeit u moneneit SolidWorks ¢ ox-
HOBPEMEHHBIM UX MHOTOKPATHBIM CIKaTHEM,

[J oObenuHEHHE YepTeka, MOACIU M CPEACTB UX IPOCMOTPA B
exe-(haiin Masoro pamepa,

[]  ¢yHkms "KpacHOro KapaHjaIia", TOMOJIHUTELHBIC BUBI U
pas3pesbl, BEIBOI Ha MEYaTh.

Monynb B obnactu e-commerce 3D PartStream. NET:

[J moucK MOTEeHIMATbHBIX 3aKa3UMKOB BBITYCKaEMOW MPOIYKIIH
yepes Internet, Mo3BONIAET MOKyNATENSAM IPOCMATPUBATh, TPAHCIUPO-
BaTh U 3arpyxatb 3D monenu.

Monyns o0OmeHa pgaHHbIX udepe3 Web-ctpanunbl 3d Instant
Website:

L) co3manue nmomb3oBaTelbcKux Web-cTpaHuIl Ha CBOEM cepBepe
YW 3allMIICHHBIX TMapoieM crpaHul] Ha cepBepe SolidWorks
Corporation,

[J  BO3MOXHOCTB IIpeCTaBIATh B Internet 3D-mopenu ¢ goto-
rpa)MuecKiM KaueCTBOM.

3.6. Cucrema Komnac-3D

B 3HaumnTenbHOI Mepe, cxoxeit ¢ SolidWorks siBisiercst oredect-
BeHHast pa3paborka — Kommac-3D, Haxonsmascs B HUIIE CUCTEM Cpell-
Hero ypoBHs (HaunHas ¢ Komnac-I'pagux 5.11R02).
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Cucrema Kommac-3D (AO “AckoH”) mpeaHa3HavYeHa ISl KOM-
TUIEKCHOM aBTOMATH3aIMH POEKTHO-KOHCTPYKTOPCKUX U TEXHOIOTH-
YecKHX paboT Ha MPOMBINUIEHHBIX Npeanpusatusx, B Kb u HUN. Oc-
HOBHBIMU KommioHeHTaMu Kommniac -3D sBISIIOTCS cucTeMa TpeXMepHO-
T'O TBEpPIOTEIHHOTO MOACTHPOBaHUS (TpexMepHBIN Mozemiep) u Kom-
nac-I'paduk — penrakTop KOHCTPYKTOPCKOM JTOKYMEHTAINH C OOIBIINM
HaOOpPOM MPHUIIOKEHUH.

CpenctBa paszpaborku npuiokenuin Kommnac-Macrep 103BONSIOT
CO3/1aBaTh JIOTIOJIHUTENbHBIE MpOrpaMMHBIE MOIYITH  (TIOJIB30Ba-
TeNnbCKUEe OMONNOTEKH ), a 3aTEM MPUMEHSTH UX BO BpeMsi paOOThI Hal
JIOKYMEHTaMHU.

Jlyist opraHu3anuy COBMECTHON paboThI MOJTb30BATENICH C JIeK-
TPOHHBIMH JJOKyMEHTAaMH, HX XpaHEHHUs ¥ 3aIUThI OT HECAHKIIIOHHPO-
BaHHBIX U3MEHEHH CITy)KHUT CHCTEMa yIPaBJICHUs IPOSKTHBIMH JIaH-
ueiMu Kommac-Menemxkep.

Kommac-3D( v.12,13,14,15) umeer HacTpanBaeMblii OKOHHBIN HH-
tepdetic (puc. 3.13), coorBercTByIONMI cTaHaapram Windows, u
yIpaBiIsIeTcsl C TTOMOIIbI0 KOMaH 1 TEKCTOBOI'O MEHIO, MaHelNeil KHOIOK,
KOHTEKCTHBIX (IMHaMHU4YecKuX) MeHi0. OdopmiieHre 3KpaHa, COCTaB
KHOTIOYHBIX TIaHeNel 1 Jro0ble TapaMeTpoOB CUCTEMBI MOTYT OBITh Ha-
CTPOCHBI HEMOCPEICTBEHHO BO BpeMsi ceaHca padoThI.

m  Cgpewe Do Croass  Gefisores:
FeO A FOL- Q0096 Y- W i @ -
B 0w a7 .

e | Panresm

LLF AT AEnol ks mages m GETEXTE £55 610 SCAtmE (recre ¢ O - SofamTn X e e )

Puc. 3.13
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[lonb3oBarens Moxer (OpMUPOBaTH COOCTBEHHBIE KHOMOYHBIE
MAHEIH, B TOM YMCIIE MTOAKIIoYast QYHKIWH MPUKIAJAHBIX OMOINOTEK B
KauecTBe KOMaH]I.

[NoxnepxuBaercst OMHOBpEMEHHAsI paboTa ¢ HECKOIILKUMU JIOKY-
MEHTaMH, a TaKKe 0TOOpaKEHUE KaXkKJIOT0 IOKYMEHTa B HECKOIBKUX
okHax. Peann3oBaHbl pa3nHyHbIE PEXUMBI PE3EPBHOIO KOMMPOBAHUS
3arpy>kKeHHBIX JOKyMEHTOB.

[Neyats pa3paboTaHHBIX JOKYMEHTOB MOKET BBITIONHATHCS Ha JTHO-
ObIX ycTpoiicTBax (IPHHTEpaxX WM IJIOTTEPax), MOJJICPKUBAEMBIX
Windows. Peanuctruunoe nzo0pakeHue JOKYMEHTOB B PSKUME MPE/I-
BapHUTENBHOTO MPOCMOTPA MO3BOJISIET CKOMITOHOBATH Ha TI0JIE BEIBOA U
pacreyataTh OTHOBPEMEHHO HECKOJIBKO JOKyMeHTOB. (OOecreueHa
ru0kasi HaCTPOKa BCeX MapaMeTpoB Mevary.

Jyis mosnb3oBateliel, paboTaromx HaJl IPOSKTaMH BMECTE CO CIie-
MUATMCTaMH IPYTUX MPEIIPUSATHHA, TIONE3HON OKAXETCs YTUINTa IPo-
cmorpa Kommac Viewer, ¢ moMoIIs10 KOTOpOH MOXKHO 03HAKOMHUTBCS C
JOKyMEHTaMH U paciieyaraTh UX AaKe Ha TeX KOMIBIOTepax, Ie He
ycranosiieH Kommac-3D.

Kommnac-3D mnonnepkuBaer Texnonoruto OLE, uro mo3Bomser
BCTaBHTH JIOKyMeHThl Komnac B 1000l gokymenT, sisttonuiicss OLE-
KOHTelHepoM (Hampumep, B jokymeHT MS Word). Co3naHHbIH TakKuM
obpazom OLE-00bekT B AaibHeieM MOXXHO MPOCMAaTPHUBATh MIPH TO-
mom Komnac Viewer uinu penakruposath cpercrsamu Komrmac. Eciu
npu BctaBke OLE-o0bekTa coxpaHeHa cBs3b ¢ HCTOYHHUKOM, TO BCE
BHOCHMBIC B HICTOUHUK U3MEHEHHS OyIyT OTPa)kaThCs B JOKyMEHTe-
KOHTEHHEpE.

OcHoBHbIM KomrioHeHTOM Komnac-I'paduk sensercs rpadude-
CKHI peaaKTop, MO3BOJISIOUINN pa3pabaThIBaTh U BBIITYCKATh Pa3jiny-
HbIE rpaduyecKkre TOKYMEHTHI (3CKU3bI, YEPTEKHU, CXEMBI, MJIAKATHI 1
T.1.). B cucreme npemxycMoTpeHsl Ba Bua rpadMuecKuxX JOKYMEHTOB
— uepTexu U ¢pparMeHThl. YepTexk obnagaeT paMKoil 1 OCHOBHOM Hal-
MHCHIO, B HEM MOXKHO CO3/1aBaTh JI0 255 BUIOB (MPOEKIUN, pa3pe3oB,
CeYeHUH ), UMEIOLINX pa3HbIi MaciTad n3o0paxenus. Ha nucre uep-
TeXa MOT'YT OBITh pa3MelIeHBI CrienU(pUKAINS, TEXHUIECKHe TpeOoBa-
HHSI, 3HAK HEYKAa3aHHOU 1IepoXxoBaToCTH. DparMeHT CONEpKUT U30-
OpakeHHE B HATypajbHYIO BEIHYMHY O€3 3JIEMEHTOB OQpOpPMIICHUS
(pamMKH, TEXHUYECKHX TPEOOBAaHUI U T.II.).
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JIro0oi Bu uepTeka wim YparMeHT MOXKET CoJlepkKaTth 10 255
CITOEB, KXKIbIH M3 KOTOPHIX MOXKHO JI€NaTh TEKYIIUM WIIM HETOCTYII-
HBIM JJIS1 pEAaKTUPOBAHUS MIIK HEBUAUMBIM.

Kommnac-I'paduk mo3soinsier paborarb co BCEMU THIAMH rpaduye-
CKMX TPUMHTHUBOB, HEOOXOAWMBIMHU JJIsI BBIMIONHEHHS JIIOOOro IMo-
crpoeHusi. K HUM OTHOCATCS TOUKH, IPSIMBIC, OTPE3KH, OKPYKHOCTH,
SIUTHIICHL, TyT'H OKPY>KHOCTEH U JJJIMIICOB, MHOTOYTOJIbHUKH, JIOMaHbIC
suany, kpusbie NURBS (B ToMm uncie kpussie besbe). PasHooOpasHbie
CIOCOOBI M PEXUMBI TOCTPOEHHS STHX MPUMUTHBOB (HAIpUMeEp, KO-
MaH/Ibl Co3AaHus (HacoK, CKPYIIICHH, IKBUIUCTAHT, TOCTPOCHHS OT-
PE3KOB M OKPY)KHOCTEH, KaCcaTeIbHBIX K 00bEKTaM U T.II.) N30aBJISIOT
MOTB30BaTEIsl OT HEOOXOAUMOCTH MPOU3BOJANTH CIIOKHBIE BCTIOMOTa-
TENbHBIE IOCTPOCHHUSL. [{J151 yCKOPEHUS IIOCTPOCHUM MOXKHO HCIIONB30-
BaTh JIOKaJIbHBIE CUCTEMBI KOOPAWHAT, pa3HOMACIITa0HYIO CETKY U Me-
XaHU3M OOBEKTHBIX MTPHUBS30K.

OnHolt u3 caMbIX cHIIbHBIX cTopoH Komnac-I'paduk nmo-npexxnemy
sieisiercs nonnHas nompnep:xkka ECKJI. [Tonnep:xuBatorcs cTaHIapTHBIS
(coorBerctryrone ECKJI) u monb3oBaTelbCKUE CTHIU JIMHUM U
IITPUXOBOK. Peanmn3oBaHbl BCE TUIIBI IMHEHHBIX, YITIOBBIX, PaHailb-
HBIX W JHaMETPajbHBIX pa3MepoB (BKJIIOYAsh HAKIOHHBIE pPa3MepHl,
pa3Mepbl BBICOTHI M pa3Mepbl TyTr'). ABTOMAaTHUECKH BBITIOIHSIOTCS
MPOCTAHOBKA JIOMYCKOB M MOA00p KBAJINUTETA 10 33JaHHBIM MIPEAENb-
HBIM OTKJIOHEHUSIM. Cpenr 00beKTOB 0(hOpMITEHHSI — BCE THUIIBI LIEPO-
XOBaTOCTEH, INHUIH-BBIHOCOK, 0003HaYeHMsI 0a3, JOMYCKOB (POPMBI U
pacroioKeHHs MOBEPXHOCTE!, JIMHIH pa3pe3a U CEYSHUsI, CTPENIKH Ha-
MpaBJIeHUS B3I, IITPUXOBKH, TEKCTHI, TAOIHIIBI.

B rpaduuecknii nokyment Kommac-I'paduk MoxeT ObITH BCTaBIe-
HO pacTpoBoe u3obpaxkenue popmara BMP, PCX, DCX, JPEG, TIFF.
[Tpu BcTaBKe pacTpoBOro 00ObEKTa BOZMOKHO 3aJJaHHE €r0 MaclTada u
yIyia MoBOpOTa.

Kommnac-I'paduk obecriedrBaer monb30Bartels BCEeMU HHCTPYMEH-
TaMH, HeOOXOAUMBIMU JJISl pEIaKTUPOBAHUS YepTeKa. BeImonHstoTes
olepaly CABHTa, KOMHUPOBaHUS, TOBOPOTA, MACIITAOUPOBAHUS, CUM-
METPUYHOTO OTOOpaKeHus, IeOpMaIid, yIaleHHs, BBIpaBHUBaHHA.
[MopnepskuBaeTcs IepEeHOC U KOMTMPOBAaHUE 00BEKTOB uepe3 Oydep 00-
MeHa. [leperackuBaHKe MBIIIBIO XapaKTEPHBIX TOUEK JIIOOBIX (KaK BEK-
TOPHBIX, TaK U PACTPOBBIX) 0OBEKTOB MIO3BOJISIET OBICTPO MEHATH MX
pasMep U MOJIOKEHHE.
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Bo3MOXXHO co3maHHE MaKpodJIEeMEHTOB M WMEHOBAHHBIX TPYIII
00bekToB. [Ipu popMUPOBaHNN U U3MEHEHHUH YEPTEKA MOXKHO UCIIONb-
30BaTh CCHUIKM Ha CBSI3aHHBIE C HUM BHEIIHUE ()ParMeHThI, KOTOPHIE
MOT'YT XPaHUTBCS KaK B OTACIBHBIX (aiifiax, Tak U B CHEUATBHBIX
OubMorekax (pparMeHTOB.

Jrobomy rpaduyueckoMy 00bEKTY MOXKHO ITOCTaBUTh B COOTBETCT-
BHE HerpaguuecKyo HHPOpMAIHIO, Ha3bIBAEMYIO aTpUOYTOM. ATpH-
OyTOM MOXET OBITh YHCJIO, CTPOKA, 3alKCh WK Ta0IuIa; 00bEKT MO-
XKET UMETh JI000€e KOMMYECTBO aTpuOyToB. ATpUOYTHl 00BbEKTa MOTYT
OBITH MPOCMOTPEHBI U OTPEAAKTHPOBAHBI B JTF000H MOMEHT paboThl Hall
JOKYMEHTOM; OHM TaKXe HCIOIB3YIOTCA Ul TMOHMCKA TIpadUuecKux
00BEKTOB.

Cuctema conepxut O0bIIod Habop KOMaH/ AJIsl U3MEPEHHS JJTUH,
PaCCTOSIHUM, YIIIOB B Ipa)M4eCKOM JOKYMEHTE M BHIYHUCIICHHS MacCo-
HEHTPOBOYHBIX XapaKTEPUCTUK TUIOCKUX (UTYP, TEN BHIAABIMBAHUS U
BpalleHusl.

Pexxum peanucTrudHOro 3anonHeHns rpad) OCHOBHOM HAAMKUCH U
TEKCTa TEXHUUYCSCKUX TpeOoBaHM obnerdaer ohopMIICHHUE JOKYMEHTA.
B kommiexkt mocraBku Kommac-I'paguk Bxomutr OmbOIMOTEKa CTaH-
JApTHBIX OCHOBHBIX HAJMUCEH Ipa)iuecKuX JOKYMEHTOB; BO3MOXXHO
CO3/IaHHUE TOIb30BATEIBCKUX OCHOBHBIX HAATMMUCEH.

B rpaduueckom pegakrope Komnac-I'paduk MoryT cozaaBarhest
napamerpuueckiue monenu. Ominyme mapaMeTpHyecKod MOjAend OT
OOBIYHOM COCTOUT B TOM, YTO B HEW CYIIECTBYIOT B3aMMOCBS3H MEKIY
obwvekTamu. [IpumepamMu B3aUMOCBSI3€i MOTYT CIYKUTh Hapaieib-
HOCTB, TEPIEHINKYISPHOCTD, CAMMETPHSI, PABEHCTBO PaJNyCOB, Kaca-
HUE 00bEKTOB, COBIA/ICHHE X XapaKTePHBIX TOUEK H T.II.

B3aumocssizu GpopMupyroTcs kKak mpu BBOJIE 00bEKTOB (aBTOMATH-
YeCKH), TaK U IyTEM BBI30Ba CIIEUAILHBIX KOMaH . ABTOMaTHYECKOE
(hopMUpOBaHKE CBSA3EH MOXKET OBITh 3alpeIeHO, JH00ast CyIeCTBYIO-
11as CBSI3b MOXKET OBIThH yZajicHa.

B03MOXXHO Takke CO3aHue acCOIIMaTUBHBIX 00BEKTOB O opmIIe-
HUS (pa3MepoB, ITPUXOBOK, 0003HAUEHH MIEPOXOBATOCTH H T.1.). Ac-
COLIMATUBHBIE 00BEKTHI "OTCIIEKNUBAIOT" U3MEHEHUE TTONOKEHUA CBOUX
0a30BBIX IPUMUTHBOB M ABTOMaTUYECKU NIEPECTPANBAIOTCS B COOTBET-
CTBHH C HUM.

[Tapamerpam rpaduuecknx 00bEKTOB (HapUMep, JJTUHAM, YIlIaMm,
paarycam) MOTYT ObITh TIOCTABJICHBI B COOTBETCTBHE OYKBEHHBIC TIepe-
MeHHbIC. BO3MOXKHO 3a/1aHVe aHATMTHYECKUX 3aBUCUMOCTEH (ypaBHe-
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HUH 1 HEPABEHCTB) MEXY STUMH IIEpEMEHHBIMH, U, CIIEI0BATEILHO,
MEXK]y apaMeTpaMu 00bEKTOB.

B pesynbrare penakTupoBaHus 10000 apaMeTpHIecKoro 00b-
€KTa OCTaJIbHbIe OOBEKTHl TEePEeCTPamBalOTCS TaK, YTOObI 3a/laHHBIC
MOTB30BaTEIEM B3aUMOCBSI3U HE HapylIainchk. biarogaps sToMy cBOii-
CTBY MapaMeTPUYECKON MOJIENH OHA WEaIbHO MOAXOMUT JUIS CO3AaHUs
OTHOTUITHBIX M300paKeHHUH, pa3IHUatoIIUXCs TapaMeTpamMu dieMeH-
TOB.

TexcroBbiit penaktop Kommac-I'paduk mo3Bosnsier BBITYCKaTh pas-
JIMYHBIC TEKCTOBBIE JOKYMEHTHI — PaCUETHO-TIOSICHUTEIIBHBIE 3aIHCKH,
TEXHUYECKUE YCTIOBUSI, MHCTPYKIUHU U T.A. TeKCTOBBIH JOKYMEHT SIBIISI-
eTcsl OTACNBHBIM THIIOM JA0KyMeHTa Kommac.

[Tpu pabore ¢ TEKCTOBBIM TIOKYMEHTOM JOCTYITHBI BCE OCHOBHBIE
BO3MOXXHOCTH, SIBJISIFOIIMECS CTAHIAPTOM Jie-(paKTo Uil COBPEMEHHBIX
TEKCTOBBIX PEAAKTOPOB: paboTa ¢ paCTPOBBIMH M BEKTOPHBIMH HIPH(]-
tamu Windows (B Tom uuciie B ¢opmare Unicode), BEIOOp apaMeTpoB
mpudTa (pazmep, HAKJIOH, HaYepTaHUe, BET U T.1.), BEIOOp MmapaMer-
poB ab3amna (OTCTYNbI, MeKCTPOYHBII HHTEPBAJI, BHIPABHUBAHUE U T.1I.),
BBOJI CIICIIMATIbHBIX 3HAKOB H CUMBOJIOB, HaJICTPOYHBIX M MOACTPOUHBIX
CHMBOJIOB, MHJIEKCOB, po0eii, BCTaBKa PUCYHKOB (Irpaduueckux ¢ai-
noB Kommac), aBTomaTnyeckasi HyMepalust CIHCKOB (B TOM YHCIIE C
Pa3IUYHBIMH YPOBHIMH BIOKEHHOCTH) U CTPAaHHUII, TIOUCK U 3aMEHa
TeKcTa, GopMUpoBaHUE TaOIuIl. BO3MOXHO co31aHUE CTHIIEH TEKCTa U
crusielt o) OopMIIeHHS TEKCTOBOTO IOKYMEHTa U OBICTpOe (hopMaTHpO-
BaHHE JJOKYMEHTa C HCIOIb30BaHUEM dTHX cThiei. YacTo BcTpeyato-
mmecs: pparMeHThl TeKCTa MOTYT OBITh COXPaHEHBI ISl TOCIENYIOIIETo
ObicTporo BBona. [IpexycMoTpeHa BO3MOXXHOCTh aBTOMAaTHUECKOH 3a-
MEHBI OIIMO0YHO BBEIEHHBIX JJATHHCKAX CHMBOJIOB HA KHPHIIMYECKHE
Y HA00OPOT.

Bce ¢ynknum tekctoBoro penakropa Kommac-I'paduk goctynss
HE TOJNBKO MPH CO3JaHUU OTJEIbHBIX TEKCTOBBIX JOKYMEHTOB, HO U
MPH BBOJIE JIFOOOTO TEKCTa B TpaduueckoM JTIoKyMeHTe (IIpy CO3aHUuU
TEXHUYECKUX TPEOOBAHMI, TAOHII, TEXHOIOITMYECKUX 0003HAUYCHUH —
BCEX TpauuecKux 00bEKTOB, COAEPIKAIIUX TEKCT.

Monyne mpoektupoBanus cneuupukanmii Kommac-I'padux mo-
3BOJISIET BBIMMYCKaTh Pa3HOOOpa3Hble CrHenupHUKalrH, BEIOMOCTH H
npoune TabnuyHble JOKyMeHThI. Crienn@uKamys sBiIsieTcs OTAeIbHBIM
tunom nokymenTa Komnac-I'papuk. Muorue QpyHKIMOHaIBHEBIE BO3-
MOXHOCTH MORYIs pa3paborku cnenudukanuii Kommnac-I'paduk 3anm-
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CTBOBAHBI U3 JIOTHKH U TEXHOJIOTHH pa3pa0oTKu "OyMa>KHBIX" CIICIH-
¢ukanmii. [Ipy 3anonHeHNN JOKYMEHTA Ha DKpaHe MOoTb30BaTellb BUANT
CTaHJAPTHYIO TaONHIly crenn(pUKAIMKA ¥ MOXKET BBOAUTH JTaHHEIC B €€
rpagsl.

B koHCTpYKTOpCKOI MpaKTHKE cCrienuUKanns, cocTapsemMas Ha
W3JIeNre, BCErJa COOTBETCTBYET COOPOUYHOMY YEPTEXKY 3TOTO M3JIEIHSL.
Crenndukanus Kommac-I'paduk Takxke MokeT OBITH CBsi3aHa co cOO-
POYHBIM YepTEKOM (OJJHHM WIJIM HECKOJILKUMH €ro JIMCTaMH) U IPYTH-
MU 3JIEKTPOHHBIMU JOKYMEHTaMH. JTa CBA3b ABJSIETCS IBYHAIIPABIICH-
HOI ¥ accoluaTuBHOM. Haxosick B OKHE crienuuKaium, MOXXHO ObI-
CTPO OTKPHITH MOAKIIOUEHHBIE K Hell YepTeXHu, 1 Ha000poT, mpu pado-
T€ C YEePTEKOM MOKHO BBI3BAaTh MOIKIIOYCHHYIO K HeMY cnenuduka-
LHIO.

Bo3mokHa mepeaava JaHHBIX U3 YepTeka B ClieNU(DUKAIIMIO WITH
U3 crenuUKalry B YepTeX, MpUIeM repeaada acconuaTuBHa. U3
ciequpUKaruy B YePTEX MEPEAaloTCsl HOMepa MO3UIUI KOMIIOHEHTOB
cOOpKH (CTaHAAPTHBIX U3AENUH, ieTael u T.1.). 3 coopouHoro uep-
TeXa B CIENU(PHUKALIUIO TIEPEAalOTCsl HOMepa 30H, B KOTOPBIX Paclono-
KEHO N300paKEHUE COOTBETCTBYIOIINX KOMIIOHEHTOB cOopku. M3 yep-
TEXKeH jeraneil u COOPOYHBIX SMUHUIL B CIIECIU(DUKAIIUIO TIEPEIA0TCS
HaMMEHOBaHKe, 0003HaYeHUE, Macca, MaTeprall u3enus, Gopmar ero
4yepTexa U Apyrue JaHHbIE.

Ecnu B cOOpo4HBIil uepTex BcTaBIeHbl H300paKeH sl CTaHIapT-
HBIX 11eMeHToB U3 Koncrpykropckoit oubnuorexkn Kommnac-I'paduk,
TO MHQOPMAIHS 0 HUX TIepeaeTcs B CleH(pHUKAIUIO.

Crienndukamyst MOXKET cofepKaTh CBECHHUS, JOTOIHSIIOIINE HH-
(dopManuio, BKIOUAEMYIO B CTaHAAPTHBIN ONaHK. DTH CBEIEHHUS Xpa-
HATCS B TaK Ha3bIBa€MBIX "JOMOTHUTENBHBIX KOJTOHKAX", OHU MOTYT
OBITH MPOCMOTPEHBI WM OTPEAAKTHPOBAHBI B JTFO00H MOMEHT, OJTHAKO
B ONaHke crienuuKaly OHM HE BUAHBI U Ha TIeYaTh HE BBIBOAATCS.
[Tpumepom nHPOPMAIUY B TOTIOTHUTENBHBIX KOJTOHKAX MOTYT CITy-
XKHUTb Macca U CTOMMOCTh 00bekTa. CepBHCHBIE KOMaHIbI TO3BOMISIOT
CIIO)KUTh YHWCIIOBBIE 3HAUYEHHS JONOTHUTENBHBIX MapaMeTpoB, MpH
9TOM MOKET YUUTBIBATHCS KOMUECTBO OIMHAKOBBIX 0OBEKTOB B cOOp-
Ke U Jja’Ke KONUYECTBO OOBEKTOB B €€ PA3IMYHBIX UCTIONHEHUSAX (TaKHUM
CIOCOOOM MOYKHO TIOJICYMTATh MacCy MM CTOMMOCTh Clienuuimpye-
MoOro u3aenus). B nornonHuTensHbIe KOMOHKH BBOIST U JIO0YIO ApY-
ryto uHpopmanunio 06 o0bekTe (Kox, MaTepHral, TEKCTOBBIH KOMMEHTa-
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PHI U T.71.); MX KOJTHMYECTBO H COCTAB OMPEACIAIOTCS TOTPEOHOCTAMH
MOJIB30BATENS.

Ctpoku crienn(UKAMKA MOTYT OBITh CBI3aHBI C TPaUUECKIMH
oObexTamu B cOOpouHOM uepTexe. [Ipr Hann4Iny Takux cBs3ei B crie-
IUQHUKAIUU MOXXHO BKJIIOYUTH PEKUM, B KOTOPOM CHCTEMA aBTOMATH-
YEeCKH BBIJIENSIET B YEPTEKE T€OMETPHIO, OTHOCSAIIYIOCS K BBIACICHHOM
crpoke crienudukanui. CrienuduKaniuo MOXXHO HACTPOUTh TAKHM 00-
pa3oM, 4TOOBI IPY YAalleHUH €€ CTPOKH MTPOUCXOMIIO M aBTOMAaTHYe-
CKO€ yAaJIeHHEe COOTBETCTBYIOIIEH reOMETPUU U3 COOPOYHOTO YepTeKa.
Ecnu B MOMeHT co3fianus crienudukanun paboure YepTexu neraneid u
y3JI0B ellle He TOTOBBI, TO Tpauyeckue 00bEKThI, MOJKITIOYEHHBIE K
CTpOKe crieu(pHKanu, MOXHO MepeaTh B HOBBIHM rpaduyeckuii 10-
KyMEHT, ITOJIy41B, TAKMM 00pa3oM, 3ar0TOBKY YepTexa. B ero ocHOB-
HYIO HA/IITUCh OyIyT aBTOMaTHYECKH TepeaHbl 0003HaYCHUE U HarMe-
HOBaHUE, IPUCBOCHHBIC U3/ICNHUIO B CIICU(PHUKALINY.

Monynbs npoektupoBanus cnenudukanuii Komnac-I'padguxk moa-
JIep’KMBAET 3all0IHEHNE Pa3/IeioB U MPEIYCMOTPEHHYIO CTaHAapTOM
COPTHPOBKY CTPOK BHYTPH HUX. 3aMeUaTeIbHONH 0COOCHHOCTHIO CIie-
nudukanuu Komnac-I'paduk sBisercs BOSMOKHOCTh CO3JaBaTh H 3a-
HIOJIHATB Pa3/elibl B IPOU3BOIBHOMU ITOCIEN0BAaTENBHOCTHU. [Tonbp30Ba-
Tellb MOJKET CHavyaJla BBECTH CTaHIapTHBIC H3JIEIHS, 3aTeM CO3/aTh 1
3anOJHUTH pa3aen JlokymMeHTalus, IEPENTH K BBOLY JAETaJIEH, a TOTOM
— cOopounbIX enuHUIl. CHcTeMa aBTOMAaTHYECKH PACTIOIOKHUT MOMy-
YHBILMECS Pa3elibl B CTAHAaPTHON OCIIEI0BATENbHOCTH; KayKAbI HO-
BBIf pa3nen OyJer pasMemarbesi B CTPOro ONMpeeIeHHOM MO OTHOIIIe-
HUIO K CYHIECTBYIOLIMM pa3eiaM MecTe, "pa3asuras’ mpu HeoOXomu-
MOCTH YK€ 3alOJTHEHHbIE CTPOKH.

CranzapT NpeArrcHBacT TPYNIHPOBATh OOBEKTHI B pasielie Mo
BHJIaM, a BHYTPH 3TUX IPYII COPTUPOBATH IO HANMEHOBAHUIO WIIH
obozHauennro. M 3ToT MexaHu3M NoaepkuBaer crequduranus Kom-
nac-I'paduk: npu BBOJE HOBOTO 00BEKTa MOKHO YKa3aTh HE TOIBKO
paszen, HO B mozpasen st ero pasmenieHus. CTpoku crienuduranmm
MOYKHO 3aIlOJHATH B POU3BOJIBLHOM MOPSIIKE, BEIOUPAs pa3aesbl 1
MOApa3/ieNbl, K KOTOPBIM OHU OTHOCATCS. CrienuguKanys apToMaTuyie-
CKH pacrojyiaractT CTpOKH B MPEINUCAHHONW CTaHapTOM TOCIIEI0Ba-
TENBHOCTH (HapUMep, JETAIN COPTUPYIOTCS 1O BO3PACTaHUIO UX OyK-
BEHHO-YHCIOBOTO 0003HAUCHUS).

[Nonb30Barens MOXKET CaMOCTOSTENTFHO BBIOPATh KOJIOHKY, MO KO-
TOPOH TOJKHA MPOU3BOJUTHCS COPTHPOBKA, M YKA3aTh OHO U3 MPaBHII
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COPTUPOBKH — T10 BO3PACTAaHHIO YHCIOBOTO 3HAUYEHHS, TI0 YOBIBAHUIO
YHCIIOBOTO 3HAYEHMSI, MO an(aBUTy, CMEIIaHHYIO (U 10 aj(aBuTy, U 1O
3HAYEHHIO YKCIIa B TIOPSIKE CIICOBAHHS CHMBOJIOB TEKCTa) M AJIS pas-
Jena TOKyMEeHTaluu (IIPHU TaKOM THIIE COPTUPOBKHU KOJIbI IOKYMEHTOB
pacronararoTcs He 1o ajngaBuTy, a B nopske, npeanucaniom ['OCT
2.102-68). Bo3amoxxHO Takxke (opMHPOBAHKE OOJIEE CIIOKHBIX TIPABUI
COPTUPOBKH (HamprMep — BHaYaJse Mo HOMEpy CTaHaapTa, 3aTeM — Mo
HA3BaHMIO M3JIENHSA, 3aTE€M — 110 €ro TUIopasMepy). Takue mpaBuia uc-
MONB3YIOTCSI, HAPUMED, IPU COPTUPOBKE paszzaena CTaHIapTHEBIE U3/e-
TS,

Ilocne pemaktupoBaHusi 00O3HAYEHMS JETalld, JAOKYMEHTa WIIH
JPYTOH CTPOKH crienn(UKAIIUK 3T CTPOKA MEHSIET CBOE MOJIOKEHNE B
criequUKauy B COOTBETCTBHH C MPpaBHiIaMu copTupoBkH. [locie mmo-
00ro U3MEHEHHs MOPSI/IKA CTPOK B CIEHU(PHUKAIIMN HAPYILIAETCS HyMe-
paums No3UIHUA. ITO HapylIeHHe MO)KHO YCTPAHUTh aBTOMAaTHUYECKH;
KOMaH/]I1a MPOCTaHOBKH MMO3UIIMI PUCBAUBAET CTPOKAM CIIEUPHKALINH
HOMepa B MOPS/IKE UX CISIOBaHMs, YYUTHIBAsi IPU 3TOM HAJIMYHE pe-
3€PBHBIX CTPOK B pa3jeiax.

COBOKYITHOCTh TTapaMeTPOB U HACTPOEK O0BEIUHSIETCS B CTUIIb
cnequduKanyu. B moctaBKy BXOIST CTHIIH, IO3BOJISIOMINE OOPMIISTH
nokyMmeHTsl 1o ['OCT 2.108-68 u 'OCT 2.113-75. B HUX yXe BKIIIO-
YeHBI CTaHJIaPTHBIEC Pa3esbl, 3a/IaHbl PaBUiIa 3alOTHEHUS! KOJIOHOK B
Ka)XJIOM M3 HHX, HACTPOEHA COPTHPOBKA OOBEKTOB U T.1I.

Bo3MoxHO co3aHne Monb30BaTeNbCKUX CTUIIEH crienn(uKaim,
00BeNMHSIOMUX Pa3HOOOpa3HbIe HACTPOHKHU U MapaMeTpsl (B ONaH-
Ka, Ha3BaHUS U O(POPMIICHHE Pa3/ICIIOB, IPaBUJia COPTUPOBKHU U T.]I.)

Pa3zHoo6pasue mapaMeTpoB B HACTPOEK, B OCOOEHHOCTH BO3MOXK-
HOCTB MCIIONB30BaTh MOTB30BATENLCKUI OJIaHK, TO3BOJISAET CO3/1aBaTh
HE TOJIbKO crienudukanuu B coorserctBun ¢ ['OCT. MexaHnu3Mbl MO-
IyJist pa3paboTKyu crienuuKaui MOAXOIAT sl pabOoThI C Pa3IUYHBIMU
BEIIOMOCTSIMH, MIEPEUHSIMH, KaTaJIOTaMH U CIIMCKAMH: UX CTPOKH MOXK-
HO HyMEpOBaTh, COPTUPOBATH, CBA3BIBATH C JIOKYMEHTaMHu U Tpaduye-
CKUMH 00beKTaMH U T.1. KoMOWHUpYS pazinyHble HACTPOHKH CIICIH-
(uKamy, MOXXHO CO3/1aBaTh BEJOMOCTH CIICIH(DHUKAINIA, BETOMOCTH
CCBUTOYHBIX JIOKYMEHTOB, BEJOMOCTH MMOKYITHBIX U3/ICIHNA, TAOIHIIbI
COCIMHEHUH, JINCTHI PETHCTPALMK U3MEHEHUH U MPOYHe JOKYMEHTHI.

B cucremy Komnac-3D BXoauT TpexMepHBIN TeoMeTpUYECKUIH MO-
Jeriep, mpenqHazHadYeHHbIN U CO3aHUs TPEXMEPHBIX MapaMeTprye-
CKUX MOJIENIeH OT/IENbHBIX JeTaliel U COOPOUHBIX EMUHHUII, COIEpKa-
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HIMX KaK TUIHYHBIE, TAK U HECTAHAAPTHBIC, KOHCTPYKTUBHBIE JIEMEH-
ThL. [Tapamerpuzanus mo3BoiseT ObICTPO MOMYYaTh MOIETH THIIOBBIX
W3 Ha OCHOBE OJJHAXK/BI CITPOEKTUPOBAHHOTO MPOTOTHIIA.

KimtoueBoit ocobenHocThio Kommac-3D sBisiercst HCIonb30BaHUE
cOOCTBEHHOro MareMaTuieckoro sapa C3D u mapaMeTpruecKux Tex-
HoJoruii, paspadoranneix crnenuamcraMu AO «ACKOH».

O6mnacts npumenenust Komnac-3D omnpenensiercss OCHOBHBIM Ha-
00poM 3a/1a4, KOTOpBIE OH MPHU3BAH PEIIATh:

[]  MomenupoBaHUE M3AETHH C IEIbI0 CO3aHNs KOHCTPYKTOP-
CKOM U TEXHOJOTMYECKOH JOKyMEHTAINH, HEOOXOAUMOI [T MX BBI-
MmycKa (JIeTaaupoBOK, COOPOYHBIX YEPTEHKEH, ClICIIM(PUKAIINN U T.11.);

[J MonenmpoBaHUE H3IEIHIA C IIENBIO pacyeTa uX reoMeTpuiec-
KHUX M MacCO-IICHTPOBOYHBIX XapaKTEPHCTHK;

[]  MomenupoBaHWE M3ETHA JUIs TIepeaayd TeOMETPHH B pacueT-
HBIC TTAKETHI;

[J  MonenmupoBaHUeE JieTajell A mepefadn TeOMETPUH B TIAKEThI
pa3paboTKK yIPaBISIONIMX MPOrpaMM i ooopyaosanus ¢ UITY;

[]  co3maHue W3OMETPUYECKUX H300pakeHWH wu3aenuii (Hampu-
Mep, JUIS COCTABJIEHHS KaTaJlOrOB, CO3aHMsI WILTIOCTPAIMi K TEXHHUYe-
CKOU TOKYMEHTAIINH U T.1T.).

Cucrema Kommac-I'paduk npemnocraiser moinb30BaTeNi0 pasiind-
HbIE KOHBEPTOPHI AJ1s1 0OOMEeHa JJaHHBIMH C APYTUMH cucteMamu. K Hum
OTHOCSITCSI:

L) urenue rpaduyeckux aitnos popmaros DXF, DWG u IGES;

[J  urenue TekcToBbIX (ainos popmaroB ASCII (DOS), ANSI
(Windows) u RTF;

[J urteHue daitnoB TpexmepHbIX Monenei ¢opmaroB IGES u
SAT;

L) urenue daiinoB nokymenToB KOMIIAC Bepcuu 4.

KoHBepTOph! 1151 3KCIIOPTa JaHHBIX MTO3BOJISIIOT BBITIOMTHUTH 3a-
nuch rpapudeckux ¢aitnos popmatoB DXF u IGES, 3anmuch daiinos
TpexmepHbIx Mozneneit popmaros IGES, SAT u STL.

B Bepcusx cucremsl Komnac-3D (v. 11-13) HanGonee BaXXHbIMH
HOBIIIECTBAMH SIBJISIFOTCS CIICYIOLIHE:

1. lopaboraH MOmyib TBEPAOTEIBHOTO MpOeKTHpoBaHus Kom-
nac-3D.

2. TTosiBMIIach BO3MOXKHOCTD 3arucu Mojesei B popmat ParaSolid
XT, a Tarxoke uyTeHus aitsioB 3TOro popmara, mo3BOJISIONIAs OOMEHH-
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BaThCS JAHHBIMH C CHCTEMaMH, HCHOIb3yromuMu sapo ParaSolid
(UGS, T-FLEX, SolidWorks, SolidEdge u ap.).

3. [Ipu HacTpoiike CBOKMCTB JieTalieii MOXKHO HCTIONb30Bath  Cnpa-
B0YHUK MAMEPUANOE, 9TO CYIIECTBEHHO PACHIIMPSIET BO3MOKHOCTH BbI-
Oopa mMarepuaa JeTaiy pu NPOEKTUPOBAHNH.

BHeceH psiji HOBILIECTB U B MPOJYKTHI JUIS IBYMEPHOTO MPOSKTH-
POBaHUS U YCPUCHUS:

1. lopaboraHbl ¥ JOMONHEHBI HOBBIMU JlieMeHTamu Mauwuno-
cmpoumenvHas bubauomexa, bubruomexa mpyoonposoonoi apmamy-
pul, bBubnuomerxa snemenmog cocyooe u annapamos, bubruomexa no-
cmpoenusi  pazeepmok, bubnuomexa snexmpodsucameneti, Komnac
Shaft Plus, Komnac Spring.

2. B Cnpasgounuke KOHCMPYKYUOHHBIX MATNEPUALOSE TIOSBUIICS HO-
BbIif paznen "CrnpaBoYHHK 3apyOeKHBIX aHAIOTOB cTanel", nobasieHa
HoBas rpynmna "Cranu 1y OTIMBOK", paciIupeHsl rpymnisl "CMazku
skuakue" u "Cmasky miacTuyHbIe".

3. losiunace  bubnuomexa npoexmupoganusi CUCmem 8eHmuis-
Yuu, aBTOMAaTU3UPYIOLIAs MPOIECC KOMITOHOBKH BO3YXOBOJOB CHCTEM
BEHTWISIIMU 37]aHUH U BBITYCKA MMPOSKTHON JOKYMEHTAIIWH.

4. TlosiBritMCh OUOIMOTEKH, TIO3BOJISIONINE O OPMUTH CTPOUTEIb-
Hble ToKyMeHTHl B cooTBeTcTBUM ¢ [OCT 21.101-97, TOCT 21.110-95,
I'OCT 21.602-79.

5. Tosieunace 6ubmuoreka CAIIP ¢hpes, mipenHasHaueHHAs s
MPOEKTUPOBAHHS YEPBAYHBIX (hpe3 pa3IuIHOro Ha3HAYCHHS U TTOIT0-
TOBKH Tpa)M4eCcKol U TEKCTOBOW JOKYMEHTAIIWH.

6. TosiBunace bubnuomexa KOHCMPYKMUGHBIX 1EMEHMO8 C8aAp-
HbIX U606 , TIO3BOJIAIONIAs (POPMHUPOBATH N300PAKEHHSI KOHCTPYKTUB-
HBIX AJIEMEHTOB KPOMOK CBapUBaEMbIX JIeTaleld U KOHCTPYKTHBHBIX
AJIEMEHTOB CBapHBIX MBOB B coorBercTBHM ¢ ['OCT 14771-76, TOCT
16037-80, T'OCT 5264-80, TOCT 8713-79.

7. Ummopt ¢aiinos ¢popmaroB DXF u DWG nononHen cienyro-
UMK HOBBIMU BO3MOXKHOCTSMU: YTeHue GhopMm (shape), pacro3Hapa-
HHE CTPENIOK HA KOHIIAX PA3MEPHBIX JIMHUM U JINHUN-BBIHOCOK, Ha-
CTpOHKa COOTBETCTBUS TONIIMHBI TMHUH.

8. [losiBuyacb BO3MOXHOCTH uTeHUs ¢aitnmoB ¢opmara PDF
(P-CAD) Bepcwmii 7 u 8.

9. INosiBMIIaCH BO3MOKHOCTH aBTOMATHYECKOTO OTKIIFOUEHHUsT On0-
JIMOTEK MPU 3aBEpIICHUH ceaHca paboThI.
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10. Pacimmpen Habop kKOMaH/ I KOHTEKCTHOTO MEHIO Ha BBIJICIICH-
HBIX BHJIaX YepTexa, Onarogapst ueMy padoTa ¢ BUAAMH YepTexa, 0co-
OEHHO accolMaTUBHBIMU, cTaja Oornee ynooHol. KoHTekcTHOE MEHIO
Terepb MOXET ObITh BBI3BAHO U Ha BUJIC, BHICTIEHHOM B OKHE YepTeKa.

11. TosiBUIaCh BO3MOXKHOCTH @BTOMAaTHYECKOTO 3aKJIFOUCHUS Pa3-
MEpHBIX HAJMUCEH B CKOOKH, YTO YIPOIIAaeT BBOJ pa3MepOB H3IEINH C
MPUITYCKaMK Ha TIOCIIEYIONIYI0 00paboTKy U pa3MepOB COBMECTHO
o0pabaThiBaeMbIX 371€eMeHTOB. Bo3MorkeH Oornee ObICTpHBIi BBOJ pa3-
MEpHBIX HaAMUcel Omaronaps BOSMOXXHOCTH COXPaHEHUS! HACTPOEK,
CHIEJIaHHBIX MTPU BBOJIE TIEPBOM U3 HUX.

12. Ilpu co3gaHny HOBOTO YepTeka BO3MOKHO aBTOMAaTHYECKOE
(hopMUpOBaHKE HOBOTO BH/JIA C 33aJ]aHHBIM MacIITaO0M.

B nocnenneti padoueii Bepcuu Kommac-3D v.14 (puc. 3.14) mo-
JepHHU3aNrsl KOCHYJIach OOIIUX - -
MPOrpaMMHBIX  BOIPOCOB, TpEX- '
MEpPHOTO MOJIETUPOBaHus, rpadu-

YeCKHX JOKyMEHTOB, paloOThl C aran e
nepeMeHHsiMH, co cBoiictBamun K OMIMTAC-3D
00BEKTOB U OTYETAMH, [I€YATHIO U Vid

UMIIOPTOM H SKCIIOPTOM.

ITosiBUnace BO3MOXKHOCTH 3a-

KpEIUIATh MOIOKEHUE OKOH ¥ MH- ,
CTpYMEHTAJbHBIX Ianenen. Jlopa- Puc. 3.14
OOTaHBI 3aKJIaJIKN JOKYMEHTOB U

CHUCTEMHBIE KOMOMHALMY KiIaBuIl. [losgBriIack BO3MOXKHOCTh 00bEIU-
HeHus okHa Ceoiicmeau IlanenucBONCTB B OTHO OKHO. YCOBEPIICHCT-
BOBaH (PYHKI[MOHAJ pa3MEICHUs] OKOH, U3MCHEH Ha0Op M COCTaB MHCT-
PYMEHTaNbHBIX maHenel. [losBrIach BO3MOXKHOCTh COXpaHeHus (aii-
J10B B popmare sapa (*.c3d) u BcTaBKM U300paskeHU U3 JPyruX Mpu-
JIOKEHHH B Tpaduyeckue u TekcToBble Kommnac-1oxkymeHTHI uepe3 Oy-
(ep oomena. BeraBku pucyHkoB u3 rpaduueckux Kommnac-10KkyMeHTOB
Tenepb MOXKHO uepe3 Oydep oOMeHa MepEeHOCHTD B IOKYMEHTBI JIPYTUX
npunoxeHui. [logBunacs BOSMOXKHOCTb HACTPOMKHU LIBETA U CTEIIEHU
Mpo3padHOCTH QoHa HAAMIUCEN Y Kypcopa.

UucnoBble mapaMeTphl ONepaliii, BHIpakeHHbIC B TUHEHHBIX U yT-
JIOBBIX BEJTMUMHAX, TEMEPb OTOOPaKAIOTCS HA DKpaHe MPH CO3IaHUH U
PeNaKTUPOBAHHUH OIEpAlMii B BU/IC TUHEHHBIX U YTJIOBBIX Pa3MEpPOB.
[NosiBUTack BO3MOXKHOCTB pa0OTHI ¢ JOMYCKaMH B MojienH. Jlomycku
MOT'YT OBITh Ha3HaYEHBI Ha Pa3Mephl B 3CKHU3€ U Ha pa3Mephl OIepauii
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(T.€. YHMCIIOBBIC MapaMeTPhI ONEPAIIHiA, TAKUE, KaK [IyOHHA BBIIaBIIH-
BaHUs U T.I1.). Bo3aMOXeH Tnepecyer pa3MepoB MOEH B ITPEAENax mos
JIOTYCKa: TI0 BEpXHEMY IMIPEAEY, 10 HUKHEMY TpeleNy, B CEpeIuHy
OISt JIOMycKa U ¢ ko3ddunrentom. [1osBHITUCH BO3MOXKHOCTH PadOThI
C MCTIOTHEHUSIMU MOJICNN, HOBBIA HHCTPYMEHT JJISl TPYNITUPOBKH 00b-
€KTOB MOJIENTU — CJIOW, BOBMO)KHOCTh BBOJIA TEXHHUYECKHX TPEOOBAHUI
B MozieNii. B pesynberare mpoennpoBaHus KPUBBIX U pedep MOJIENu B
3CKHU3 B HEM CO3JIAI0TCS 0COObIe 00BEKTHI — MPOEKIIMOHHBIE KPHUBEHIE.

[NosiBMIack BO3MOKHOCThH BApHUAIIHOHHOTO TPSIMOTO MOJIEITUPOBa-
HUS C IOMOIIBIO TEOMETPHUUECKUX U Pa3MEPHBIX OTpaHUYeHHN. DTa
TEXHOJIOTHUS TI03BOJIsIET MOAN(UIIUPOBATH J00YI0, B TOM YHCIIE M-
MOPTUPOBAaHHYIO U3 Apyroii CAD-cuctemsbl, TpeXMEPHYIO MOAENb 0e3
WCTOPHH MOCTPOEHHS TaK e MPOCTO M THOKO, KaK U MOJIEIb, N3HA-
YanpHO cripoekTHpoBaHHylo B Kommnac-3D u umMeronyro nHpOpMaLnio
0 croco0ax M MoceqoBaTeIbHOCTH CO3aHuUs €€ 00bEKTOB (MCTOPHIO
nocrpoerns). OcoOEHHOCTHIO HOBOM (YHKIIMOHAIBHOCTH SIBIISIETCS
BO3MOXXHOCTh KOMOMHHPOBATh MOJICTUPOBAHNE Ha OCHOBE UCTOPHH
MOCTPOSHHS U BapUALIMOHHOE MPSMOE MOJieNTupoBanre. BHOCHTE u3-
MEHEHUS B JIeTallb 0e3 HCTOPUH MOCTPOCHUSI MOKHO TIOCPEACTBOM T'€0-
METPUYECKUX M pa3MepHbBIX OrpaHuueHuit: Paccmosnue, Y2on, Paouyc,
llapannenvnocmo, llepnenouxynapuocms, HUnyudenmuocmob(coBmae-
uue), Kacanue, Konyenmpuunocmo, Duxcayus. KHOIKHU BBI30Ba KO-
MaHJl pPa3MEINAaroTCs Ha HOBOM MHCTPYMEHTAIBHON NaHenu Bapuannon-
HOE€ MOJIETMPOBaHHE.

Kpome Toro, 1opaGoTanbl MaCCHUBEI, TIOSIBUIICS HOBBII THII JIOKY-
MEHTa — TeXHOJIorn4yeckas coopka (*.t3d), mpeqHa3HauCHHBIN JJIS TTOJT-
TOTOBKH MOJIEJIH K pa3padoTKe TEXHOIOTHYECKOro Mpoliecca ee U3ro-
toBnenus. JJopaboran sxcniopt mojeneit B popmar STEP. Crana Bo3-
MOXHO# 3anuch B popmat STEP AP214 — st aToro cienyer BeIOpaTh
COOTBETCTBYIOIIYIO CTPOKY U3 criucka Tun ¢aiina ouanoza coxpanenus
¢atinos. Jlopaboran ummopt u3 popmaroB DXF u DWG.

B Bepcun makera Kommac-3D V15 mnogBUINCH HHCTPYMEHTHI
«KommonoBouHas reomeTpus», «KonnpoBanue reomerpun» u «Koi-
JIEKIIUW TEOMETPHM», KOTOpPhIE, B COBOKYITHOCTH C METOIUKOM MpOeK-
TUPOBAHUS «CBEPXY-BHHU3», MOTYT JaTh CyIIECTBEHHOE MOBBIIICHHE
MPOU3BOAUTENHLHOCTH U KaUeCTBA KOHCTPYKTOPCKOHM paboThI: TIpH Ta-
KOM TIOJIX0/I€ BHAYAJIe OMpeeNsiiOTCS OCHOBHBIE MTapaMeTphl U3IEIHs
LETUKOM U TIPOU3BOIIUTCS €ro cxeMaTHdeckas mpopaboTka (KoMIo-
HoBKa). [Tocnemytorias pa3paboTka KOMIIOHEHTOB U3JICNINs OITUPACTCS
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Ha F€OMETPUYECKUE MOCTPOEHUS U OIPaHUYEHMS, BBIITOJIHEHHBIE HA
niepBoM dtarne. [Ipudem, momyyas U3 KOMIOHOBKH HEOOXOIUMYIO U
JIOCTATOYHYH HH(OPMAIIUIO Il TPOSKTHPOBAHUS KOMIIOHEHTOB, BCE
WCIIOJTHUTENIM MOTYT PaboTaTh Ha/l HUMH OJIHOBPEMEHHO, HE CTaJIKMBa-
SICh C KOJUTU3USIMH IOCTYTIa K ToKyMeHTaMm. Kpome Toro, meroauka
«CBEPXY-BHU3» COKpAIAET KOJINYESCTBO OIMIMOOK, CBSI3aHHBIX C YBSI3KOH
KOMITOHEHTOB B M3JIC]INU, U 00CCIIEUNBACT JIETKOCTh BHECEHUS YaCTHBIX
M3MEHEHH B MPOEKT Ha JIF00OH CTaJIMy TOTOBHOCTH.

3.7. Cucrembl bCAD, T-FLEX CAD u ADEM

Cpenu OTEUECTBEHHBIX pPa3pabOTOK TakkKe OOpallarT Ha ceds
BHuManue bCAD (ProPro Group), T-FLEX CAD (AO «Tomn Cucre-
Mbl») 1 ADEM (Omega Technologies Ltd.).

bCAD-— uHTerpupoBaHHbBIN MaKeT JJIs AByMEPHOI'0 YepUeHus,
00BEMHOTO MOZICTIMPOBAHUS M PEATHCTHYHON BU3yaIH3aluy s UH-
KEHEpPOB, apXUTEKTOPOB U qu3aiiHepoB. KiroueBoii naeeit bCAD u
MPOAYKTOB Ha 6a3e Hero sBisieTcs pa3paboTKa COBPEMEHHOTO MPo-
rpammuoro obecrnieuenns CAIIP, npeaHa3HaueHHOTO 1S IIUPOKOTO
Kpyra npodeccruoHaNbHBIX MOJIb30BaTeNel 32 YMEPEHHYIO [IEHY Kak
MPOrpaMMHOT0, TaK M almapaTHOro o0ecredeHsl, B TO Ke BpeMs J10C-
TaTO4YHOTO Jyist A((HEeKTUBHON PabOoThI. 32-paspsaHas apXUTEKTypa
MporpaMMbl  0OECTIEYHBAET MAaKCUMAJbHYIO TMPOU3BOJUTEILHOCTh H
COBMECTUMOCTh C TMocienHed u mociuenyrommmu Bepcusimu OC
Windows, KOTOpbIE CTPEMHUTEIBHO PACIPOCTPAHSIOTCSA B Ka4yeCTBE OC-
HOBHBIX matgopmsl s CAITP.

MHOroOOKOHHBIN HaCTpauBaeMbIi IMKTOIPAMMHBIN I10JIb30BaTENb-
ckuit untepdeiic bCAD nenaer 0CBOGHHE CHCTEMBI OBICTPBIM a padboTy
B HEW IIPOCTOM. MHOrofOKyMEHTHAsI apXUTEKTypa AAeT BO3MOXKHOCTD
OIHOBPEMEHHO PEIaKTUPOBATH HECKONBKO MTPOEKTOB M OBICTPO MPOH3-
BOIUTH OOMEH JaHHBIX MEXAy HUMHU. OTHON U3 OTIAMYUTEIBHBIX YepT
bCAD siBistroTcst pa3BUTBIE BCTPOSHHBIE CPEICTBA BU3yaIH3alllH, Ha-
YHHAS C PKHMA PEATBHOTO BPEMEHH C UCIIONb30BAHUEM TEXHOIOTHH
OpenGL u 3akanumBas $poTopearncTHUECKUM TOHUPOBAHUEM METOI0M
TPacCUPOBKU Jy4el, B TOM YUCIIE U AaHUMALIUU C ITOJIBUKHOU KaMepoil.

Bo3MokeH SKCIOPT M UMITOPT YepTexkel 1 00bEMHBIX MOZIEICH B
¢dopmatax AutoCAD u 3D Studio a Taxke HCTIONB30BaHUE PACTPOBBIX
M300paXeHUH IS TEKCTYP IOBEPXHOCTEH MM B KAYECTBE YEPTESKHOTO
¢ona. bCAD mpeamnonaraer UuACONOTHIO ETMHOTO pabodyero Mecra mpo-
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EKTHPOBILMKA, MO3BONAIONIETO0 B €IMHOM cpene MNpOW3BOAMTH BECh
CHEKTp padoT B ""CKBO3HOM" pEeXHME — OT 3CKH3a U YepTexa K 00beM-
HOW MOJIeIH, JIN0O0 HA00OPOT, OT TPEXMEPHOTO MPENCTABICHUS K TUIO-
CKHUM TMPOEKIHSIM, UCTIOTHEHHUS TEXHUUECKOH IOKyMEHTAIMH, COOTBET-
CTBYIOIIEH TPeOOBAHHSM CTaHJAPTOB, OTYUEHHsSI PEaTCTUIHBIX H30-
OpaskeHUH, MOATrOTOBKH JaHHBIX JUIsl pacueTHBIX cucteM. [liis He3aBu-
CHMBIX pa3pabOTUYMKOB M IPOTPaMMHUPYIOIIHX TOIb30BaTENeH NMEeTCs
BO3MOXKHOCTh mporpammupoBath bCAD ¢ ucnonb3oBaHWEM sI3bIKA
Java, co3naBast HOBbIE MHCTPYMEHTBI MJTH TPUIIOKEHUS TT0]T KITIOY.

T-FLEX CAD (AO «Ton Cucremsbl») — KOMIUIEKC POTPaMM,
MpeaHa3HauYeHHBIN A1 MapaMeTprudeckoro MpoeKTUPOBAHUS U MOJIe-
JUPOBaHUS, TPOEKTUPOBAHUS COOPOK U BBHIMTOTHEHHUS COOPOUHBIX Yep-
TeXel ¢ ToMHBIM HabopoM (DYHKIWH CO3IaHMS U pelaKTHPOBAHUSI.

T-FLEX CAD wumeer pa3BUThIE CPEICTBA MapaMeTPUIECKOro IPo-
CTPaHCTBEHHOTO MOJIENHUPOBaHHMsL, Oasupyromeecst Ha TexHonoruu ACIS,
yIpaBJIeHNE YePTEKHO-KOHCTPYKTOPCKOM TOKyMEeHTaIuel, TOATOTOBKY
JaHHbIX Uit cucteM ¢ UITY u uMuTanmen 1BUKEHNUS KOHCTPYKIIHH.

KoHcTpykTopckass 4yacTh CHCTEMBI COCTOMT U3 TpeX Momayieil:
T-FLEX CAD LT — aBromaruzanus uepuenusi; T-FLEX CAD 2D — ag-
tomaTu3anus npoexkrupoBanus; T-FLEX CAD 3D — tpexmepHoe moze-
nmpoBanue. [Ipemiaraembie MOTYIIN TIO3BOJISIOT O4eHb THOKO MOXO-
JIMTh K OCHAIICHHUIO PabOvrX MECT ISl pelieHHs TPOU3BOACTBEHHBIX
3aJla4, YUMThIBas Crielu(puKy padboT Ha KaKJI0OM paboyeM MecTe.

Cucrema T-FLEX CAD 2D npeanaraercs A KOHCTPYKTOPCKHUX
noApa3ieNeHuii, rae HeoOXOIUMO BHITYCKAaTh MHOTO MIOXOXKHX YepTe-
Kel, P MPOEKTUPOBAHUN TUTIOBBIX KOHCTPYKIIHH, T/I€ TOCTATOYHO BBI-
COKa CTEereHb MOBTOPSIEMOCTH U MHOTHE JieTainy yHuuupoBansl. Cuc-
TeMa JOCTaToYHO d(P(PEKTUBHO MPUMEHSETCS ISl BAPUAHTHOTO MTPOEK-
TUPOBAHUS, CO3AHM MApaMETPHUECKIX COOPOYHBIX KOHCTPYKIHMH, H,
KOHEYHO K€, UIsl CO3aHus 1 0popMITeHHsI YEPTEKHOM JOKYMEHTAIIHH.

i co3naHus TpeXMEpHOM MOJIENH NCIONb3yeTcsl MOAY/b Hapa-
METPUYECKOr0  TPEeXMEPHOI0  TBEPAOTEIBHOTO  MOJEIMPOBAHUS
T-FLEX CAD 3D.

Pa6ora B T-FLEX CAD 3D MoXeT oCyIecTBIsSTbCS JBYMSI CIIO-
co0aMu, KOTOpbIE MOT'YT OBITh MCIIOIB30BaHBl COBMECTHO: OT JIByMEp-
HOTO YepTexa K TPEXMEepHON MOAEIH U OT TPEXMEPHON MOJEeNH K Yep-
TeXaM HU3Jeusl.

JAnst co3naHus MPOTOTUIIOB M3/IENTUI HCIIONB3YIOTCsl HAbOp Tpex-
MEpHBIX ONepanrii: BhITAIKHBAHKE, BpallleHHe, TIMHeHYaTast orneparusi,
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Jo(TUHT, TPyOONPOBOJ, CIITAKUBAHKE, OYJIEBHI OlepaIuu (CIOKEHHE,
BBIYUTAHUE, IEPECEUCHHE), CO3IAHNE TUHEHHBIX U KPYTOBBIX MacCH-
BOB, OTCEUCHHE, MPYKUHBI, criupaiii. Oneparus CriaakKuBaHUs O3BO-
JISIET CO3/1aBaTh CKPYTJICHHUS C MTOCTOSHHBIM U IIEPEMEHHBIM PaTiyCOM.
[Ipu criaxvBaHuU ¢ IEPEMEHHBIM PAJIUYCOM M3MEHEHHE OT HaYaIbHO-
ro pajnyca K KOHEYHOMY MOXET 33JaBaThCs KaK TUHEHHBIM, TaK U He-
JINHEVMHBIM 3aKOHAMH.

Jns monmydeHus: TOUHBIX YEPTEXKEN UCIIONB3YETCS OIlepalus mpo-
SIIUPOBAHUS C YAAJIEHUEM HEBUIMMBIX JIMHUHN, OllepaIius MoayyeHus
CEUEHUN U pa3pe30B.

T-FLEX CAD 3D nopzep:kuBaer JByHalpaBIeHHYIO acCOL[UATHB-
HOCTb, T.€. U3MCHEHHE MTapaMeTPOB YepTeka OylIeT MPUBOIUTH K H3ME-
HEHUIO TPEXMEPHOU MOZEIN, @ U3MEHEHUE NIapAMETPOB TPEXMEPHOMN
MOJISNT Oy/IeT aBTOMAaTHYECKH OOHOBJIATH YEPTEIKU.

Cucrema T-FLEX CAD 3D no3Bosnsier paboTaTh HE TOJIIBKO C OT-
JENTbHBIMHA TPEXMEPHBIMU 00BEKTaMU, HO U ¢ TPEXMEPHBIMH COOPOU-
HBIMH MOJICIIIMU. YJIOOHBIHM, MHTYUTHUBHBIN TIOJIB30BATEIIbCKUN UHTEP-
(eiic BMecTe CO CIeHalIbHO Pa3paboTaHHBIMU (DYHKIIUSIMU TIO3BOJISIET
CO3/1aBaTh CJIOKHBIC TPEXMEPHBIC COOPOYHBIC MOJICIIH.

Coueranue B T-FLEX CAD 3D ¢yHkIuii TpeXMepHOro MOAEIHPO-
BaHUS OTACIBHBIX Jerajel, (YHKIHMA MPOCSKTUPOBAHUS COOPOYHBIX
Moienelt 1 Bcex QpyHKIui oopmiieHus yeprexeit mo3sossier T-FLEX
CAD 3D He TonbpKo BbIIEPKUBAaTh KOHKYPEHLIMIO C IMIHUPOKO PEKIaMHU-
PYEMBIMU 3aMaJIHbIMU CHCTEMaMHM, HO U T10 OINPENEICHHBIM MapaMeTpam
MIPEBOCXOJUTH UX. YPOBEHb MapaMEeTPUUECKUX CBsI3€i HE OrpaHUYeH Kak
MIpU ABYMEPHOM YEPUEHUHU, TAK U MIPH TPEXMEPHOM MOICITUPOBAHIH.
BonbIioi ad ekt MOXKET MPUHECTH UCIIONBb30BaHUE 0a3 TaHHBIX, TT03BO-
JISIOMIMX PEaM30BhIBATH B OJHOM YEPTEXKE I1EIbIe KaTaJOTH U3/ICIHM.

[Maker nporpamm ADEM (Omega Technologies Ltd. — puc. 3.15) -
CHCTEMa CKBO3HOT'O IIPOCKTUPOBAHUS, peIIaronias IMPOKUI CIIEKTP
3ajlad OT (POPMHUPOBAHUsS OOJNMKA
W3enusl 0 TOATOTOBKU yIIPaB-

JISFOIINX TIPOrPaMM JUTsI CTAHKOB C

YITY, BKIII0Yas MOMHBINA KOMIUIEKT CAD/CAM
KOHCTPYKTOPCKOM M TEXHOJIOTHYE- Pic. 3.15

ckoil nokymeHTanuu. llogaepxkka

cranaaproB ECKJI, ANSI, MHOroyHKITMOHATIBHOCTh CUCTEMBI, COBME-
CTHO C MHTYUTUBHO MOHATHBIM HHTEp(dElicoM aenaroT BO3MOKHBIM
npumeHeane ADEM kak B Kb, Tak u HermocpencTBEHHO Ha MPOU3BO/I-
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cTBe. OTa I1y00KO MHTErPUPOBaHHAS CUCTEMAa YCIIOBHO pa3zielieHa Ha
TPU OCHOBHBIX MOJTYJIS:

1)ADEM CAD (KOHCTpYKTOpPCKas 4YacTh) — YyHWUBEpPCAIbHBIN
2D&3D-penakrop, o0ecreunBarofii KaK BBIMTYCK KAYECTBECHHOM KOH-
CTPYKTOPCKOM JJOKYMEHTAIIMH, TaK ¥ TPEXMEPHOE TBEPIOTEIBHOE U
MMOBEPXHOCTHOE MOJISITUPOBAHUE, MATEMATHUECKUM SJJPOM KOTOPOTO
siisiercss ACIS mocinenHero moKoneHus;

2)ADEM CAM (TexHOoJIoru4eckas 4acTh) — IMOJArOTOBKA YIIPaB-
JITFOIIUX TIPOTPaMM IS TIIOCKOCTHOM 1 00beMHOi (110 5X) 00paboTku
JIeTaliei;

3)ADEM TDM (rioaroroBka MOJHBIX KOMIUIEKTOB KOHCTPYKTOP-
CKOHM ¥ TEXHOJIOTHYECKOM JIOKYMEHTAIVH ), a TAKXKE ITapaMeTpu3aius,
pabora co CKAHUPOBAaHHBIMH W300paKEHUSMH, aaNTaIUs CO3aHHBIX
VII nysa nroboro obopynoBanus ¢ UITY, TpexmepHas TuHaMU4ecKast
CUMYJISIUS 00pabOTKH, OOMEH JaHHBIMU C JPYTUMH CHCTEMaMH.

Bce 1o nemaer ADEM MOIITHBIM HHCTPYMEHTOM KOHCTPYKTOpa-
TEXHOJIOra.

3.8. 3D- u 2D-cucTeMbl MOACTNPOBAHMSA M BHITYCKA YePTEKHOH
KOHCTPYKTOPCKOIi TOKyMEeHTAlMH

Heob6xoaumMo Takxke ymoMsHYTh | €Il Henbli psja cucteM 3D- u
2D-monenupoBaHusi, pa3pabOTKH YepTEKHON KOHCTPYKTOPCKOM TOKY-
MEHTAaIUH U TIOIrOTOBKH ITPOM3BOACTBA.

Autodesk Inventor 2014 (Autodesk Inc.), opueHTHpOBaHHBIH Ha
PBIHOK MamIMHOCTpoeHus. [locTpoeH Ha MPUHIMITHAIEHO HOBOM apXu-
TEKTYpHOM siipe, He3aBucuMoM oT AutoCAD. IIpennaszHaden ams pe-
LICHUS CIOKHBIX 3aJ1a4d pH padoTe Ha/ KPYIMHBIMH poekTaMu. Max-
CUMaJIbHAS TIPOU3BOIUTEIHLHOCTh 00SCIICUMBACTCS HOBOM a1all THBHOW
TEXHOJIOTUEH, UCIIOIb30BaHUEM TPa(UUCCKOM CUCTEMBI C IMOIICPIKKOM
OpenGL no3Bosstotieit paboTath ¢ TPEXMEPHBIMHU COOpKaMU, COEp-
xamumu 6omee 10 000 KOMITOHEHTOB. YIOOHBIH MOIB30BaTENbCKUI
uHTEepdeiic, MynbTUMeAnHAs cucTeMa o0y4eHHUs ¥ TOMOIIHN, BKIIFO-
Yaromas MHTEPaKTUBHBIC BUICOBCTABKH, 00ECTIEUUBAIOT OBICTPOE
nerkoe o0yueHue padore ¢ mporpammoit. ObecrieunBaeTcs MONHas CO-
BMECTUMOCTH C IBYXMEPHBIMHU YEPTEKAMH U TPEXMEPHBIMU MOJEISIMH
AutoCAD u Mechanical Desktop.

CADkey(Baystate Technologies, CIIIA). 3D-rpaduyeckuii maket
JUTA TPOEKTUPOBAaHUS, TBEPOTENBHOTO, TOBEPXHOCTHOTO M KapKacHOTO
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MOZCTHPOBAHUS, BU3yAIH3allMd WM JOKyMEHTUPOBAHUS MPOCTHIX H
CIIOKHBIX eTaneil u coopounsix equnui. 250000 nHCTAIUIALUIA B pas3-
HBIX CTpaHax.

CADdy (ZIEGLER-Informatics GmbH). Ilo ¢yHKunOHaNBHBIM
BO3MOYKHOCTSIM 3aHUMAET POMEKYTOUHOE MOJIOKEHHE MEXK]Y CUCTE-
MaMH HU3KOIO M BBICOKOTO ypoBHeEH. IIpenHasHauena s pemieHus
KOMILTEKCHBIX HHTErPUPOBAHHBIX TEXHOIOTUI OT CTAAMU MPOEKTHPOBa-
HUS JI0 CTaINH MTPOU3BOJACTBA B TAKMX 00JacTIX, KaK apXUTEKTypa, Ipo-
EKTHPOBAHHE TPOMBIIIICHHBIX YCTAHOBOK, MAIIMHOCTPOEHHE, 3JIEKTPO-
HUKa, o0OpynoBaHWE 37aHUI (OTOIUIEHWE, BEHTWISIHNS, CaHTEXHUKA,
AIIEKTPOTEXHHKA), HHKEHEPHBIE CETH U JOPOTH, Te0e3usi, KapTorpaQusl.

SolidEdge(Unigraphics Solutions). [IpuHIMNIHans-HO HOBast CUC-
TeMa aBTOMaTH3UPOBAHHOTO KOHCTPYHPOBaHUS, IPEAHA3HAUCHHS JJIS
pa3paboTKu COOPOYHBIX Y3JIOB U TEOMETPUUYECKOrO MOJICITUPOBAHHUS
OTHENBHBIX JieTajeld. Pazpaborana criennaabHO I KOHCTPYHPOBaHUS
WU3CTUKA MalIMHOCTPOEHUS. SIBIISIETCS CUCTEMOM CpPEOHEro YpOBHS,
KoTopass oOecrieanBaeT APQPEKTUBHOE OObEKTHO-OPHEHTHPOBAHHOE
napaMeTpuueckoe MojienupoBanue B cpeae Windows. bazupyercs Ha
SIPe TEOMETPUIECKOro MojienmpoBanus Parasolid.

think3(thnk3, Inc.) — CAIIP mis MammMHOCTPOSHUS CPEIHEro YpOB-
Hs1. OOecneynBaeT IByMEpHOE POEKTUPOBAHNE, TPEXMEPHOE MOBEPX-
HOCTHOE ¥ TBEPAOTEIBHOE MOACIUPOBAHUE, IPOCKTUPOBAHNE U3/IEITHHA
W3 JIMCTOBBIX MaTEPUaJOB, aCCOLMATUBHOCTH JBYMEPHOTO YepTEexKa C
TPEXMEPHON MOJIENBIO, (POTOPEATUCTUIHOE MPEACTABICHHE IPOEKTA.

MicroStation (Bentley) — npodeccronanbHasi, BHICOKO TPOM3BO-
nuTenbHas cuctema i 2D/3D-aBToMaTH3UPOBAHHOTO POSKTUPOBA-
HUS IPH BHIMOTHEHUH paloT, CBSA3aHHBIX C YepueHHEM, KOHCTPYHPOBa-
HUEM, BU3yallu3aluel, aHajan30M, yIpaBieHueM 0a3aMu JaHHBIX U MO-
nenupoBanueM. O0ecrednBaeT NPakTHUECKH HEOTPaHUIEHHBIMH BO3-
MOXHOCTSIMU TIPOCKTHPOBIIMKOB U KOHCTPYKTOPOB Ha ruiaTdopmax
DOS, Windows u koMIbloTepax pa3iu4HbIX TUIIOB. MicroStation —
cHcTeMa KOIJICKTUBHON pa0oThl, Jaromasi BCeM YYaCTHUKAM TPYIIIbI
rapaHTUIO B3aUMHOTO COTJIACOBAHMS HE3aBUCHMO OT aIlllapaTHOTO pas-
BHUTUS TUIATHOPM.

Genius(Genius CAD-Software GmbH). IIpoxgykrst Genius siBis-
I0TCsI IPOrPaAaMMHBIM 00€cTiedeHUEM [T KOHCTPYHPOBAHHSI B MAIlIHHO-
CTPOEHMHM U CO3JaHus uepTexel ¢ mpumeHeHueM ABrokana.  Genius
Desktop— 00bekTHO-OpHEHTHPOBAaHHAS CHCTEMa TPEXMEPHOT'O MPOCK-
TUPOBAHUS MalIMHOCTPOUTENBHBIX JIeTalieil 1 cOopok Ha 6aze Mechani-
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cal Desktop. [Taker mpeanaraer JONOIHUTEIBHBIE U YIOOHBIE HHCTPY-
MCHTBI U1 HAHECCHU A TUIIOBBIX KOHCTPYKTUBHLIX 3JIEMEHTOB, HAIIOJIHEC-
HUA KOHCTPYKIIMU CTAHAAPTHBIMU U3JACIUSAMU B BUJC TBépZ[OT@HLHBIX
Mojeneil 1 3HauUMTeNbHO o0JeryaeT paboTy KOHCTPYKTOpa P yIpaB-
JIHWW KOMITOHEeHTaMu cOopku. Pacnonaraer Onbnuorexkamu cTaHmapT-
HBIX JIeTaJiell B BUJIC TOTOBBIX MAPaMETPUYECKUX JICTAJICH 110 LEIOMY
psiAy CTaHIApPTOB.

3.9. Cucremsl un:kenepHoro ananusa (CAE-cucrembi)

OIHOM U3 BECOMBIX COCTaBIIAOIKX nomaoMaciutadbuex CAITP
SIBJISIIOTCSL CHCTeMBI nH)eHepHoro ananusa (CAE-cucremsr). 1o cro-
emy Ha3HaueHHI0O CAE-cucrembl oueHb pa3HooOpasHbl. OHaKO cpean
HUX MOKHO BBIJICTTUTH TPYIITY MOIB3YIOIIMXCS HAUOOIBIINM CIIPOCOM
W IIUPOKO MPEACTABICHHBIX HA MUPOBOM U POCCUHCKOM PBIHKaX Mpo-
rpamMMmHOro obecrieuenus. [Ipexe Bcero ”To HHCTPYMEHTBI KOHEYHO-
3JIEMEHTHOTO aHaJN3a.

[IporpammHBI€ CpencTBa, UCTIONB3YIOMNN 3TOT METO/, MO3BOJISIIOT
paccUuTHIBATh MPOYHOCTh U JKECTKOCTh, HAMPSHKEHHS JIEKTPOCTaTHYe-
CKHUX T0JIel, MPOBOIUTH TETUIOBON aHanmu3 U T.1. OJJHaKo pelieHue
yKa3aHHBIX 3aJad TpeOyeT MaHMUIYIALUH ¢ OONbIIUMH MacCHBaMH
JAHHBIX, a CJICOBATEIIBHO, U CO3/aHus 3(P(PEKTUBHBIX CPEICTB MOIT0-
TOBKH JJaHHBIX M 00pabOTKH TONyYeHHBIX pe3ylbTaToB. BBenenne nn-
TEPaKTHBHOTO PEXXMMa PabOThI CYIIECTBEHHO YIPOCTUIIO H YCKOPHIIO
nporiecc pemeHus 3aaad. Crano BO3MOKHBIM HCIIOIB30BaTh HHTEPaK-
TUBHYIO TpaQuKy Ui BBOJA U MPOBEPKU T€OMETPUH MOJACIH, 3aJIaH-
HBIX CBOWCTB MaTepHaja U TPAaHUYHBIX YCIIOBUH Mepe HauyaioM cyera.
I'paduueckass mHOpManMg TNpegocTaBUia BO3MOXKHOCTH YIOOHOTO
BHU3YaJIbHOTO KOHTPOJIS PE3YyJIbTaTOB PelIeHNUs — 3a4acTyl0, eANHCT-
BEHHO BO3MOKHOTO CIIOC00a OIIEHKH. B CBS3M € 9TUM NMpaKTHUECKH BCE
CHCTEMbI MH)KEHEPHOT'0 aHAJIN3a COZIePKaT TeOMETPUUYECKYIO COCTaB-
JISIIOIILYT0, IPUYEM HaOIIoaeTCsl TCHACHIINS BCTPAUBAHUS pacyeTHBIX
mozeneit B CAD-Moznenb ¢ accolMaTUBHOM CBSI3bIO TapaMETPOB.

Cpenu o01enpu3HaHHBIX U HanOojIee BOCTPEOOBAHHBIX CHCTEM
MOYKHO BBIIEIUTH CIEAYIOLIHE:

ANSYS (ANSYS,Inc.). Cratuueckuii U JMHAMUYECKUAN aHAJIN3
KOHCTPYKIIUU C Y4ETOM T€OMETPHUECKON 1 (PM3UYECKON HEJTMHEHHO-
CTH, IIOJI3yYECTH U IIIACTUYHOCTH, JINHEHHOW ¥ HETMHENHOW yCTONYU-
BOCTH KOHCTPYKIMH, CTAIIMOHAPHBIX W HECTAIIMOHAPHBIX 3a]a4 TETJIo-
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¢u3uku ¢ yuyeroMm ¢Ga3zoBoro nepexoaa, FuIporazoAnHaMUKa, HJIEKTPO-
MarHUTHBIE TIOJIS (B TOM YHUCIIE BBICOKOUACTOTHBIN aHallN3), aKyCTHKA,
YCTaJNOCTh, a TAKXKE CBSI3aHHBIE 3a7ja4H (HalpuMep, B3aMMOJICHCTBHE
XKHUJIKOCTH C KOHCTPYKIMEH) H ONTUMH3ALINSI.

LS-DYNA3ID(LSTC, Livermore Software Technology Corpora-
tion). BeicokoHeNmMHeHHBIE ¥ OBICTPOTEKYIIME MPOIECChl (HApUMep,
CTOJIKHOBEHUE aBTOMOOWMJICH, 3a/1auu ()OPMOBAHUS U TIP.), CBEPXILIACTH-
gyeckoe aedopMupoBaHue, pa3pylleHre, CBSI3aHHbIC 3a/1a4u 1 Jp. bonee
200 ypaBHEHHI COCTOSHUS MaTepHaJIOB U 25 KOHTAKTHBIX aJlTOPUTMOB.

eta/DYNAFORM(ETA, Engineering Technologies Associates).
CrienManu3upoBaHHAs TporpaMma JJisi MOJEIHPOBAaHUS MPOIECCOB
I1yOOKOMH JIMCTOBOH IITAaMIIOBKU-BBITSKKH, & TAKXKE MPOKATa JIMCTOBO-
ro, MPOQHUIBLHOTO, TUAPOGHOPMOBAHHS.

ICEM CFD. KoM1iieKkc CpeACTB Ipe-u-MoCTIPOI[ECCHHTa U MO-
nudUKaUN CeToK, MeroIuii natepdericel kK CAD-cucremaM 1 BceM
pacyeTHBIM MaKeTaMm.

STAR-CD(CD, Computational Dynamics). Crienuanu3upoBaHHas
Iporpamma AJisl peleHus 3a/1a4 MEXaHUKHU KUAKOCTEN U ra3oB. Teue-
HUS B CJIOKHBIX TEOMETPUYECKUX IPAHHUIIAX CO CBOOOIHBIMU TOBEPX-
HOCTSIMH, HECTallMOHapHbIE MPOLECCHl, (a3oBbIE IEPEXOAbl, MHOIO-
KOMITOHEHTBIE TEUEHH I, KABUTAIIMOHHBIE POIECCHI, XUMUYECKUE pe-
aKIUK ¥ QU3UKa TOPEHUS U JIP.

COMET/Acoustics. YHuBepcaIbHBIN IPaHUYHO-KOHEYHO-
3IIEeMEH-THBIN MaKeT U aKyCTHYECKOT0 aHAIM3a B 00IACTH HU3KUX U
CpeIHUX 4acTOT

AutoSEA.YHuBepcaapHBIN MAaKET pacuera paclpoCTPaHECHUS aKy-
CTUYECKOTO IIyMa ¥ BUOpaIMu B KOHCTPYKLIUH JJIsl 00JIACTH CPEIHUX
W BBICOKHX YacCTOT.

ADAMS(MDI, Mechanical Dynamics, Inc.). Pacuer nuaamuku u
KWHEMaTHKH MEXaHMYECKHX CHUCTeM (MEXaHH3MOB) MPOHU3BOIBHOTO
Bruaa. JINHEWHBIN cTaTHUECKUI U YaCTOTHRIN aHaim3 Moxenu. Crerna-
JTU3UPOBAHHBIE MOIYIH JUTS HYXK]l KOHKPETHBIX OTPAacIieid MPOMBIII-
JICHHOCTH (aBTOMOOMJIbHAS, KEIC3HOAOPOKHAS U T.JI.).

Ocoboe MecTo cpeny yKazaHHBIX IPOrpaMM 3aHUMAaeT CADfix
(FEGS Ltd., Finite Element Graphical Systems). [Ipenna3nadena ajs
nepenauu reomerpun mexay CAD/CAM/CAE cucremamu u “neue-
HUS’ TEOMETPUIECKUX MpodieM. MiMeeT yHUKanbHBIM HA0Op HHCTPY-
MEHTOB JIJIs1 BOCCTAHOBJICHHSI YTPAUEHHBIX TEOMETPUUCCKUX TIPHMHUTH-
BOB M YCTpaHEHHs Pa3pbIBOB B MOJIENU U IIMpOYainii Habop dop-
MaTHBIX (PUIIBTPOB.
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CADfix (FEGS Ltd.). Cnennanu3upoBaHHbIH akeT it paboThI ¢
TpexMepHbIMU Teomerpraeckumu monensmu B CAD/CAE/CAM-cuc-
TeMax aBTOMAaTU3UPOBAHHOTO MMPOCKTHPOBAHUS: OOMEH, IUAarHOCTHKA,
JIeYeHHEe, YIPOLIEHHEe, TOJArOTOBKA JUIS JKCIOpTa T'€OMETPUUYECKHX
MPUMHUTHBOB (TBEpABIX Teid, MoBepxHocTel, onpenenennii NURBS,
JIMHUAW U BEPIIUH MOJIEIHN ).

Oo6nactu npumenenust nakera CADfix:

[] obmen reomerpuueckumu moxaensmu mexay CAD/CAE/CAM-
cucremamu CAIIP,

[]  wucnpasienue «auanekroBy» popmara IGES wiun npyrux dop-
MaToB 0OMeHa TeoMeTpHeH,

[J mpeBpalieHre IpOBOIOYHON MOJIENH B TOBEPXHOCTHYIO MITH
TBEPAOTEIBHYIO B MOJIETISIX C YTEPSIHHOM, POITYIIEHHOW WIIK HEKOp-
PEKTHOM TOIOJIOTUEN,

L) wmcnpaBieHHe TOMOIOTHYECKUX MPOOIIeM, BBI3BIBAIOIINX HEO-
HO3HA4YHOCTH WU omnbouHoe nmpoutenne CAD-cucremoii,

[J ympoiieHre reOMEeTpUH Al CUCTEM MH)KEHEPHOT0 aHalIN3a,

[ ympoiieHre reoMeTpuH Al TEXHOIOTUYECKUX CUCTEM,

[] pa30MBKa TeOMETPUU Ha TeJIa MPOCTON (DOPMBI JUIsSI CUCTEM
WHXEHEPHOr'0 aHaJn3a,

[l mpeBpamieHne ycTapeBIIMX TOBEPXHOCTHBIX MOJIeIel B TBEp-
JIOTENbHBIE,

[l mpeBpalieHue AIEKTPOHHBIX YepTekKel ycTapeBInX (opMaTos
B TBEPOTENIbHbBIE MOJIENH,

[] TOBBIIEHME KaYECTBA CIIANHOB.

Hucmpymenmut nakema CADfix ons pabomul ¢ zeomempuuec-
KuUMU mooenamu.

Humennexmyanvroe menio nepedadu ceomempuy . ITOT HHCTPY-
MEHT TpelHa3HaueH JJIs caydasi, KorJa HeoOX0quMO MepeaaTh reoMeT-
puueckyto mozeins u3 onqHolt CAD/CAE/CAM cuctemsbl B Ipyryto, He
B/IaBasCh B TOHKOCTH JUATHOCTHKH, UCIIPABIICHUS M MOATOTOBKH T'e0-
METpHH.

Lluaznocmuka. ITOT MHCTPYMEHT MPOU3BOJUT AHATHOCTUKY OIIH-
OOK B reOMETPHYECKON MOJIEH € Y4eTOM HH(OPMAIIUHU O TOM, ISl Tie-
penaun B kakyro CAD/CAE/CAM-cucremy, OHa JOJKHA ObITH TIOATO-
TOBJIEHA.

Hcnpaenenue ceomempuu . ITOT UHCTPYMEHT MpeIHA3HAuEH JIs
WCTIpaBICHHs OIIMOOK WJIM 3aMEHbl HEPEeKOMEHAYEMBIX JIIEMEHTOB
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reomeTpuieckoit monenu. CymectByer 10 KOHTPOIHPYEMBIX KaTero-
puit:

L) manmmume NURBS-cmaitHa 6e3 npuBsS3aHHOM K HEMY IpaHH
MOJIENH;

L) manmume nyOonauMpyromuX (B Impenenax yCTaHOBIEHHOTO JOMyc-
Ka) TOYEeK, KPOMOK, ITOBEPXHOCTEMH, CIIIaiiHOB;

[ Hamuuue nepeceyeHMid IMHUK B Mpezenax Jomycka 0e3 cyiie-
CTBYIOLLIEH TOYKU FE€OMETPHY;

[J Hanumuue HEHCNONb3yeMBIX B HEpapXMHM MOJENN MPUMHUTHU-
BOB;

[J menocTHoCTh TeoMerpu (mpaBuibHOe onpenencaue NURBS-
CIuTaiiHa, MpaBWJIbHAS CBsI3b CIUIAlfHA C €ro rpaHblo, OTCYTCTBUE BBIPO-
JKIICHHBIX 3JIEMEHTOB U T.1I.);

[] mpoBepka tomonoruu. [IporpamMma mnpennaraer MHOCTPOUTH
IpaHb, €CIN €CTh 3aMKHYTBIA LUK KPOMOK, ¥ TBEP/IO€ TENO, ECIIU ECTh
3aMKHYTO€ MHOKECTBO ITOBEPXHOCTEH;

[1 penaktupoBanre NURBS-ciaifHOB: moHMXeHNE CTENIEHH, UC-
MpaBJieHUE BBIPOXKICHHBIX (TPEYTONbHBIX) CIIJIAHOB, IPUBECHUE K
aHATMTHYECKOMY BUAY (IIOCKOCTB, cepa, TOp, KOHYC), yCTpaHeHHe
Pa3pbIBOB U T.10.;

[ wucmpasrenue "yBoJOB" T€OMETPUM: OTKIIOHEHUH KPOMOK OT
NURBS-cnnaiina, pe3kux «BbIOOHH» Ha TIIaJKOH TTOBEPXHOCTH;

[] ucmpasiieHUE ONPENEICHUN I'PaHel, KOTOPBIE HE UMEIOT CO-
noctapieHHoro ¢ HuM NURBS-criaiina;

[ mouck 1 3aMeHa IeTTOYKH Malopa3MepHBIX OTPE3KOB MIIaBHON
KPHUBOM.

Tpancghopmayus ceomempuu . OObeANHEHUE JTUHUIA 1 TOBEPXHO-
CTeH, cIMsIHUE TOUEK (aBTOMAaTH4ecKoe — B Tpefenax 3aJaHHoro J0-
MyCcKa WM YIpaBIsieMoe — yKa3aHUEM TOUEK «BPYUHYIO»).

Hnghopmayus o mooenu . Inpopmanusi o reoMeTpuu MOJICIH: Ta-
OapuTHBIC pa3Mepbl, KOJTMYECTBO IPUMHUTHUBOB, SMHULIA H3MEP CHHS
(ecnm ycraHOBIIEHa OpPMATOM).

Hcmopus cozoanus mooenu . IHpopmaiusi 0 ICTOPUHU CO3IaHUS
MOJIENTU U €€ PEAAKTHPOBAHUH.

TekCTOBBII TPOCMOTP ONUCAHUS reoMETpUH. IHCTpyMEHT 1103BO-
JISieT B TEKCTOBOM BHJIE MPOCMOTPETH BCIO HH(POPMAIIHIO O TPUMHUTHBE:
OIpe/eNICHNE, 3aBUCUMBIC O0BEKTHI, U JIp.
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Hzmepenue paccmosnuii . IaMepeHne paccTOSHAN MEKAY TOUKa-
MU, BBIYUCIICHUE ITUH JIMHUHA U JIp.

IInocxoe pacceuenue . Pacceuenuve TMHUM, TOBEPXHOCTEH U Tel
MIJIOCKOCTBIO.

Pacceuenue men. Pacceuenue Ten mpou3BOIbHON MOBEPXHOCTHIO.

Pacceuenue noeepxnocmeii. PacceueHre TOBEpXHOCTH IPOM3-
BOJIbHOM JIMHUEH.

Ilocmpoenue npumumueos. IlocTpoeHHE HOBBIX NPUMUTHUBOB B
COOTBETCTBUU C MEPAPXHUEH: TOUEK MO KOOPIUHATAM, KPOMOK OIMHCAHU
€M TOYEeK, TpaHel onucaHueM KpoMok, cruiaitHoB NURBS onucanuem
AHATUTUYECKOTO (IIOCKOCTh, IIap, TOP, KOHYC) WU KUHEMATHYECKOTO
(Yka3aHHEM HalpaBJISIOMUX U 00pa3yIoIIKNX) BUIa, TBEPIBIX TE OIMH-
CaHUEM I'PaHEN.

Paboma ¢ noommnoosicecmeamu. BoigeneHre 4YacT TPUMHTHBOB
MOJISIT B TTOJIMHOXKECTBO IS OTACIBHOW PaboThl C HUMHU.

Oxcnopm. DKCNOPT TEOMETPHUH B 3a/IaHHBINA TeoMeTpuYecKuid hop-
Mar.

Menio CAE. Co3nanue CeTKu U3 TETPa’dIpOB M FeKCadIpoB, MOAro-
TOBKA TPAaHUYHBIX YCIOBUN U IPOCMOTP PE3YIBTATOB JJIsI CUCTEM HH-
YKEHEpHOTo aHaJIn3a.

3.10. CucteMbI TEXHOJIOTHY€eCKOI MOATOTOBKH MPOU3BOACTBA
(CAM-cucrteMbl)

ITocnennum TEXHOJIOTUYECKUM 3BEHOM B CKBO3HOI
CAD/CAM/CAE-TexHONOruN SBJSIETCSl TOATOTOBKA  YIPABIISFOIINX
nporpamm uist ctaikoB ¢ UITY u u3roroBneHue uznenui. YaenbHbId
BEC ATOr0 3Tana BecbMa 3HaYuTeNeH, ¥ no3ToMy k CAM-MonymsM
MPEIBSBISIOTCS OYeHb cepbe3Hble TpeboBanus. [lo cytu nena, CAM-
MOAYJH MPEACTABIAIOT cO00i QYHKINOHATBHYIO HHTETPUPOBAHHYIO
cpeny, MOoJIepKUBAIOIIYI0 TEXHOIOIMUECKHE TIPOIIECCHl MHOTOKOOp-
JMHATHOTO (ppe3epOoBaHMs, CBEPIICHHUS, TOKAPHOHN U 3JIEKTPOIPO3UOH-
HOW 00pabOTKH, IPOU3BOICTBA JIUTEHHBIX (PopM, Tpecc-PpopM H TaM-
noB ¥ T.J. Cpenu noHoMacmTabHbIX cucteM B oonact CAM-TexHo-
JIOTHH HeTlpeMeHHbIM JuaepoM seisiercst Unigraphics.

Omna no3BoNIsieT UCTIONB30BATh IOCTATOYHO CIOKHBIM MPO(UIBHBIH
WHCTPYMEHT, HallpuMep, TAKOH KaK KOHMYECKHe Ppe3bl s 5S-KOopIu-
HaTHOU 00paborku. Monyns Lathe obecrieunBaer Bce QyHKIIUU LIS
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00paboTKU TeN BpalleHHs U COIEPKHUT B ceOe MPOLEAYPhI I YePHO-
BOW U YUCTOBOM 00paOOTKH, MPOTOYKH KaHABOK, CBEPIICHUSI U Hape3a-
HUsI pe3b0bl. BO3MO)KEH KOHTPOJTb CKOPOCTH MOIaud MHCTPYMEHTA U
YaCTOThI BpalllCHUA IIITAHCIIA.

Monynu Planar Milling, Fixed-Axis Milling u Variable-Axis
Milling npeanararor cpeactsa s 00paboTku jaeraneit 2-5-koopau-
HaTHBIM (pe3epoBanueM. [1oabp30BaTeNIb MOXKET JIETKO ONMPEACIAThH He-
N000pabOTaHHBIE TOBEPXHOCTH, UTO JIa€T BO3MOXKHOCTH IIPOBECTH JI0-
00paboTKy 3THX 00JacTei.

Cumynupyercst TpaeKTOpusi IBUKCHUS] HHCTPYMEHTA M CO3/IaeTCsl
(hatin, onuchIBarOIIUi 3Ty TpaekToputo. OYeHb MOIe3eH B MPOU3BOJICT-
Be nipecc-popm u mrammnoB Moayias Core & Cavity Milling, o6ecreun-
BalOIUI BCE BO3MOXKHOCTH i YEPHOBOH 0OOpaOOTKU OTHOM HITH
HECKOJIbKUX MOJIOCTEH U yaeHHs: OOJBIIOr0 KOMYeCTBa MaTepraia
BOKPYI' D3JIEMEHTOB TMPOMU3BOIBHONH (OPMBI, TaKUX KaK MaTpPHUIBI
U TyaHcoHbl. DyHKIHS 00pa0bOTKK MONOCTEH MO3BONISIET 00padaThIBaTh
3JIEMEHTHBI, UMCHOIIINEC MHOXKXCCTBCHHBIC pas3pbIBbl U HAJIOKEHUA I10-
BEPXHOCTEH, KOTOPhIC HHOT/IA BOSHUKAIOT MPH Tepeiade reoMeTpuH
u3 npyrux cucteM. MuaTepeced monyiabs Unisim, aromiuii BO3MOXHOCTh
BU3yaJIN3alUH, TIPSAHA3HAYCHHOM ISl CAMYJISIIUH TIPOIIEcca MEXaHO-
00paboTKu B pexxuMe, Hanbosee MPUOIMKEHHOM K peabHOMY TPOU3-
BOJICTBY.

MoriHbIe CpelicTBa KOHCTPYUPOBAHUS U 00PA0OTKU U3NIEIHIA U3
mcroBoro Meraia (Sheet Metal Design/Fabrication/Nesting) mo3Bo-
JISIFOT ONPEACIATh U CUMYJIMPOBATh MOCISOBATEIBHOCTD ONEPALUii,
pa3BopavynBaThL U CFI/I63TI) MOJCIN U TCHCPUPOBATh TOYHLIC NTAHHBIC O
JeTalsiX U3 JucToBoro merayuia. CyniecTByronme GpyHKIUH MO3BOJISIOT
ABTOMATU3HUPOBATL OllCpaluu BI)Ipy6KI/I JJI1 TaKUX JJIEMEHTOB, KakK
KpYIJIbIC U IPAMOYT'OJIBHBIC OTBCPCTU A, OIITUMAJIBHO PAaCKJIa/IbIBaATh
MHOXECTBO KONUW pa3IMYHbIX ACTAJIEH HA JUCTOBYIO 3arOTOBKY, OIl-
TUMHU3UPOBATh CMEHY HHCTPYMEHTA U BBIPYOKY Jleraneii, 4To0bl MHHU-
MH3HPOBATH MTEPEMEILICHHUS JIHCTA.

YacTo TeXHOIOrM4ecKas 4acTh Mpe/ICTaBIseT COOOH OTebHbIC
MOIYJIM, KOTOpPbIE CO3MAIOTCSA M0 3aKa3y pa3pabOTYMKOB CHCTEM
CAD/CAM/CAE/PDM. Takum XOpOLIHM IPUMEPOM, SIBIISIFOTCS MOITY-
1 MoldBase, MoldWorks, CAM Works, ucrnonb3yembie COBMECTHO C
cucremoit SolidWorks, ornensasie CAM-crcTeMbl, KOTOpbIE OpHEHTH-
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POBaHbBI HCKIIIOYUTCIIBHO Ha TCEXHOJIOTHMYECKYIO 4YacCThb. Cpem/I HHUX
MOYXHO BBIICIUTH CIEAYIOLIHE:

Mastercam(CNC Software, CIIIA). Mastercam npencrasisieT co-
60it CAD/CAM-cucremy cpemanero yposHs (¢ sapom ACIS), npenna-
SHAQUYCHHYIO JJId aBTOMAaTU3UPOBAHHOI'O IIPOCKTUPOBAHUA U TEXHOJIO-
THYECKOH MOATOTOBKHM Mpou3BonacTBa. OObdHO Mastercam npumeHsieT-
CsA IJIA BBICOKOTOYHOI'O U3IOTOBJICHUA BBICOKOKAYE€CTBCHHBIX [[eranel‘/'l.
B yactHOCTH, OHa OOecneunBaer 2-5-koopAnHaTHOE (hpe3epoBaHHE,
TOKapHYI0, 3pPO3MOHHYI0O W JIa3epHYI0 00pabOoTKy, NpPOEKTHPOBAHHUE
npecc-popm, TpexMepHOEe KOHCTPYHPOBaHHE, OPOPMIICHHE YEPTEKEH 1
MozenupoBaHue noBepxuocterd. OcodbeHHOCTRI0 Mastercam siBisieTcst
aCCOLMAaTUBHOCTH, T.€. OJJEPIKKA YCTOMUYMBOU MapaMETPUUYECKOMN CBS-
3M TPAaeKTOPHH MHCTPYMEHTa HEMOCPEICTBEHHO C TeOMETpU e MOJeH
(pu M3MEHEHNHU TeOMEeTPUH YIIPaBIISIIOIIas porpamMma i CTaHKa
OyIeT mepecunThIBaThCsl aBTOMaTu4ecku). besycioBHol HeoOXoaumo-
CTBIO JIJISl TTAKeTa TEXHOJIOTHYECKON TIOATOTOBKH MTPOU3BOCTBA SBIISI-
eTcs HaJln4yhe BO3MOKHOCTH oOMeHa nmaHHbiMu ¢ CAD-cuctemamu. B
cucreme Mastercam ecTh OTHBIA HA0OP JBYCTOPOHHUX TPAHCISITOPOB
s padorsl ¢ hopmaramu IGES, Parasolid, ACIS, CADL, DXF, DWG,
VDA, CATIA, Pro/Engineer. EnuncTBeHHOE, B ueM Mastercam ycTy-
naeT «aucteiM» CAD-cuctemam (110 MHEHHIO OTPaciaeBbIX aHAJIUTH-
KOB), TaK 9TO HEKOTOpasi OrpaHUYEHHOCTH CPECTB IS TOArOTOBKH
KOHCTPYKTOPCKOM JIOKyMEHTAI[HH.

Cimatron (Cimatron Ltd., U3pamis). Cimatron — MHTErprupoBaH-
Has CAD/CAM-cucrema, npenocTaBIistonas MOJIHbIH HA00p CPEICTB
IUIT KOHCTPYUPOBAaHUSI W3IEIH, pa3pabOTKH YepTEKHO-KOHCTPYK-
TOPCKOW JIOKyMEHTAllMW, HHXKEHEPHOIO aHaju3a, CO3JaHHs YyIpaB-
JsroIMX mporpaMm Jutst ctankoB ¢ UITY. Cimatron ynoBnerBopsieT 3a-
mpocam H TpeOOBaHUSM caMOro IHPOKOr0 Kpyra Mojb30BaTeneH, pa-
0oTaer Ha Pa3IMYHBIX TUIATPOPMAX, B TOM YHCIIC HA IEPCOHATBHBIX
3BM.

SolidCAM(CADTECH, Uzpauns). [Taker renepanuu ynpasisio-
mux nporpamm uist crankoB ¢ UITY npu oOpabotke aeraneit, comnep-
KaIUX CIOKHYIO MOBEPXHOCTHYIO M TBEPAOTENbHYIO TEOMETPHIO.
ObecrieunBaer 2,5- u 3-oceByro Ppe3epHyo 00padoTKy, TOKApHYHO 00-
paboTKy, BU3yaIu3alliIo mpoiecca 00padoTKY.
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PEPS (Camtek Ltd., Benukoopurtanus). CAM — cuctema ajist aB-
TOMAaTU3UPOBAHHOW TOATOTOBKH (pe3epHOl, TOKapHOH, Ja3epHOM,
AJIEKTPOIPO3UOHHON 00pabOTKY JIeTajeH.

Cnpym(AO "Cupyr-Texnonorus", Poccust). Cucrema TeXHOIOTH-
YECKOro MPOEKTHPOBAHUS.

3acmyxuBaer BHuManusi CAM-cucrema I'emma-3D, npennazHa-
YeHHas Ui pa3paboTKu mporpamMm oopaboTku Ha ctankax ¢ UITY
Haunbonee CIOKHBIX AeTalleld N3eNUi MaIIMHOCTPOEHHSI, U3TOTaBIIU-
BaeMBIX C IIOMOIIBIO (Ppe3epoBaHus, CBEPICHUS U INEKTPOIPO3NOHHON
pe3ku. Cucrema MOXKeT IPUMEHSIThCS MTPU MOJITOTOBKE MPON3BOACTBA
coBMecTHO ¢ nnakeroM Kommnac-3D, B KOTOpOM BBITIONHSIETCS KOHCT-
pyupoBaHuE JeTajiell ¢ TMOCIeAyIollel Tnepenaded uHboOpMalud B
I'emmy s mnoaroroBku VYII. 3amanue IUIOCKMX KOHTYPOB H
MTOBEPXHOCTEH MOYKET TaK)Ke BBIITOIHATHCS C TOMOIIBIO BCTPOEHHBIX
reomerpuueckux 2D- u 3D-penakropos. B kaduecTBe 371eMEHTOB KOHTY-
pa MOTyT HCHONb30BAaTbCA OTPE30K, JAyra, OKPYKHOCTb, Y4YacTOK
IIUIICA, APXUMEIOBOM CIIHpaNy WK BONBBEHTHI, KpHUBask BTOPOTO
nopsnka u criaiti. CepBUCHBIE cpencTBa 2D-penakTopa mo3BoIsoT
BBITIONHSTH BCIIOMOTaTeNbHbIE TOCTPOEHNUS, 3a/laBaTh KOMaH/ bl C/IBUTa,
MOBOPOTa, MAaCIITAOUPOBAaHNUS, 3ePKAILHOTO OTOOpaXKeHHsI, aBTOMATH-
YECKH CTPOUTH CKPYIVIEHHUS, SKBUIUCTAHTHBIE KOHTYpa U TPAeKTOPHIO
NBIDKCHUST HMHCTPYMEHTa TpHU BBIOOpKE KOJOALIA MM KapMaHa.
Cpencrsa reomerpuyeckoro 3D-penakropa o0ecrednBaloT MOCTPOCHHE
MIPOCTPAHCTBEHHBIX KPHUBBIX U MOBepXHOCTEH. Kiacc moBepxHOCTEH
cucrembl lemma-3D Bkitoyaer B cebsi JIMHEWYaThle MOBEPXHOCTH,
MOBEPXHOCTH BpallleHuss W OukyOmdeckue moepxHocTH KyHca.
[ToBepxHOCTH M300paxkaeTcs Ha IKpaHe ceTkoi auHuit. 3D-penakTop
nMeeT Habop CepBUCHBIX KOMaH] IJIsl peAaKTUPOBAHHS TeOMeTpHYec-
KHX JTAaHHBIX M YIIPaBIIeHUs H300paskeHneM (BBIOOp JIH000H MPOEeKIIHH,
OKHO, ITOBOPOT, MaciitabupoBanue u 1p.). [locie 3aganus reometpun
00pabaTeIBaeMbIX MOBEPXHOCTEH M YUACTKOB MMOJX0/a-0TX0/Ia TEXHO-
JIOT YKa3bIBAeT HEOOXOAMMBIH HHCTPYMEHT U TEXHOIOTHUECKUE PEXKH-
MBI 00paboTku. Cucrema GpopMHUpyeT TPAEKTOPHIO ABMKEHUSI HHCTPY-
MEHTa ¥ YIPaBISIONIYIO IPOrpaMMy JJisi BBIOpAaHHON MOJEIH CHCTEMBI
UIIY u cranka. TpaekTOpHIO MOKHO IIPOCMOTPETh HA DKPAHE B PEXKU-
Me rpaguueckoro KouTpois. ['emma-3D BkitodaeT mupokuii Habop
MOCTIPOLECCOPOB IS pa3imuHbix cucteM UIIY u cTaHKoOB, a Takxke
cpernctBa OOCIY)KMBAaHHSL apXMBOB HMCXOAHBIX H  YIPAaBISFOIINX
Mporpamm.

105



