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Model Studio CS
Tpyo6onpoBoabl,
"'mapocucrema”
n "Naonauma” -
APY>XXHaA KoMmaHaa

9TOI CTaThe MBI PACCKAXKEM O BO3-
MOXHOCTSIX COBMECTHOI paboThI
MIPOrpaMMHOTO KOMILIEKca
Model Studio CS TpyGorpoBoabl
C TIporpaMMaMM TeIUIOTMAPABIMYECKUX
pacueToB W TPOEKTUPOBAHUS TETUIOBOM
m3ossiuun "Tunpocucrema” n "Uzonsums”,
pazpabdoranueiMu HTTI "Tpy6ompoBon’”.
[MporpammueIit Komrieke Model Studio CS
TpyOornpoBoabl OT POCCUIICKOTO pa3padoT-
yuka CSoft Development yxe 10CTaTOYHO
xopomno u3BecteH. OH OTBeYaeT BCEM CO-
BpPEMEHHBIM TPeOOBAHUSIM, IPEIbIBIIsC-
MBIM K IIpOrpaMMaM II0ZOOHOro KJjacca,
MPOAOJKAET AUHAMUYHO Pa3BUBATLCS U
pacrojiaraeT 6oraTbiM (YHKIMOHAIOM,
OPMEHTUPOBAHHBIM Ha WHXXeHepa W pellle-
HUE WHXEHEepHbIX 3amay. Pabouee mecro,
IIe¢ YCTaHOBJICHA IIpoTpaMma, OCHAIeHO
BCEM HEOOXOAMMBIM ISl IIPOEKTUPOBAHMSI:
CpeACTBaMM TPEXMEPHOTO MOIEIMPOBAHNSI,
MPOBEPKU KOJUIM3UIA, TIOJATOTOBKM pacyeT-
HOW MOJeJIM, TeHepaly YepTexeil 1 cIie-
undrKauii, a Takke MHCTPyMEHTaMU aB-
TOMAaTUYECKOTO 0Opa3MepuBaHMS, TTPOCTa-
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HOBKM MO3ULMI U 00o03HaueHuit. Bce ato
BXOJUT B CTOUMOCTD ITPOTPaMMBI.

PaGoTa MHCTpyMEHTOB MpPOTpaMMBbl I0O-
JIpOOHO OcBelllajlach Ha CTpaHULIaX HalIero
JKypHaJa, a moib3oBaTtesu Model Studio CS
110 TJOCTOMHCTBY OIIEHWJIM 3TOT IPOTPaMM-
HBII mpoayKT. [Ipw 3TOM HO CUX TIOp He-
CKOJIBKO "3a KaapoM" OCTaBaJIUCh BOIIPOCHI
uHTerpauu Model Studio CS ¢ pacueTHbI-
mu riporpammamu ot HTTI "Tpy6onposon”.
A 5TU BOINPOCHl OYEHb BaXKHBbI — TIPEXIE
Bcero rnoromy yto Takue paspadorku HTII
"Tpy6omposon", kak CTAPT, "[umpocucte-
ma" u "Uzonauus”, SBISIOTCS HECOMHEH-
HBIMM JIMJEPAaMU B COOTBETCTBYIOIIMX O0-
JIaCTSIX MHXXEHEPHbBIX PACUETOB.

Xotenoch Obl cpa3y OTMETUTh, UYTO PELICHUE
WHTETPAIIMOHHBIX 3a/ad CO CMEXHBIMU
MporpaMMaMu IS MHXKEHEPHBIX pacyeToB
OBLIO M OCTAeTCs OMHUM M3 OCHOBHBIX Ha-
npaBiaeHuit pazsutus Model Studio CS
Tpy6onpoBoasl. Yxe cerogtsi Model Studio
CS umeeT yHKIMOHAN IJIsT Miepeauyd UH-
dopmaru B pacyeTHbIE KOMIUIEKCHI, TT03-
BOJISIET B aBTOMaTUIECKOM pPeXnMe GopMu-
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pOBaTh PACUYCTHYIO TPEXMEPHYIO MOJEIb,
KOTOpasi JIETKO ¥ TAPMOHUYHO TIepeIaeTCsl B
pacuetHble Komriekesl CTAPT, "lunpocu-
crema”, "Uzomnsus”.

Wurerpauus ¢ nporpammoii CTAPT Oblia
peayiM3oBaHa elie B 0oJiee paHHUX BEPCUSIX
Model Studio CS Tpy6orpoBoasl. 3mech He-
00XOIMMO 0CO00 OTMETUTh BBICOKOE Kaue-
CcTBO nepenaBaeMoii Moaenu: Model Studio
CS Tpyooniposoasl niepenaet B CTAPT Bcio
uMerolytocss UHGOpMalMIo IO TPyOOIpo-
Bomy (T€OMETpUIO, Bec, MaTepua, TOJIIN-
HBI CTEHOK U T.I1.).

Hogeiiliasi Bepcusi mporpaMMHOTO KOM-
mekca Model Studio CS Tpy6onpoBosbl,
MOCTaBKKM KOTOPO# HayaJIMCh B UIOHE 3TOTO
rosia, UHTETPUPYETCs C HENABHO BhIILIEIICH
Bepcueit 3.70 mporpammer "[uapocucrema’.
Model Studio CS Tpy6orpoBoas! JIETKO 1
npocTo rnepenaet B "[apocucremy” Moaenb
TpyOOIpOBOJAA W JaHHbIE TIO HEMY — IUIst
MPOBEICHUST TUAPABIUYECKUX U TETUIOTHI-
paBianMyecKUX pacuetoB (puc. 1, 2).
IMepenaua wHboOpMaUK U3 TPEeXMEPHOIL
monenu Model Studio CS B mporpammy "~

Puc. 1. TpexmepHas mogens Model Studio CS,
nepeaasaemas B nporpammy ‘Tugpocucrema’
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Puc. 2. TpexmepHas mofens Tpy6onposoga, nepefaqHas u3 Model Studio CS
11 OTKpbITas B nporpamme "Tugpocucrema”



npOorpaMMHoe o6ecrnedeH1e

npocuctemMa"' MaKCHMMaJbHO YIIpOIeHA U
(akTMUecKM cBeleHa K OIHOM KHOIIKE.
HaxaB 3Ty KHOIKY, JOCTaTOYHO BBIOpaTh
OIIMH TPYOOTIPOBOJI JIH, TIPU HEOOXOINMO-
CTH, CETh TPYOOIIPOBOIOB, a 3aTEM YKa3aTh
IMarnky st coxpaHeHust ¢aiiia B popmare,
kotopblii yutaer "Tuapocucrema”. Jlanee
cJeIyeT OTKPBITh 3TOT (daitn B "Tuapocuc-
TeMe", a Bce JEMCTBUS, Kacalolluecs pac-
4yeTa, TPOU3BOIISITCS YK€ B PACUETHOM TIPO-
rpamme.

B "Tuapocucremy" aBTOMaTYECKHU Tiepeaa-
€TCs1 BCsl FeOMETPHsI TPYOOIIPOBOIA: PACIIo-
JIOXKEeHUe, TUaMeTpbl M TeOMeTpUYECKue
pa3mepbl TpYO U (PUTUHTOB, TUITHI apMaTy-
pel. g mpoBeneHUS THAPABINYCCKUX
pacyeToB CJIeIyeT JOMOTHUTEIBLHO 3a1aTh B
MporpaMMe MCXOIHBbIE NAaHHbBIE IO PAacXO-
aM, Y3JOBbIM [aBJICHUSIM U TeMIlepaTy-
paM, cocTaB WK Terohr3nIecKue CBOM-
CTBa TPAHCIIOPTUPYEMOTO TIPOIYKTa, a TaK-
K& HEKOTOPBIE OTIOTHUTEbHBIE TTapamMeT-
PBI 3JIEMEHTOB PAaCYCTHOI CXEMBbI, BIUSIIO-
1ye Ha pacyer (IIepoXoBaTOCTh TPYD, cTe-
MeHb 3aKPHITHUSI WU MPOIYCKHYIO CITOCO0-
HOCTb apMaTyphl 4 T.11.). B 3aBUcumMocT ot
3aJaHHBIX MMapaMeTPOB MporpaMMa MOXET
BBITIOJIHUTh TOBEPOUYHBII pacyeT Tpyobo-
[POBO/A, PACYET IMPOIYCKHOM CIIOCOOHOC-
TU TPYOOIIPOBOIHOM CUCTEMBI MJIM Pa3jInd-
Hble UX KomMOuHauuu. "OOHYIUB" TaHHbIE
10 JUaMeTpaM BCeX BETBEM MJIM MX YacTH,
MOJTh30BATEeIb MOXKET TaKXkKe BBITIOJHHUTH
MPOEKTHBIN pacyeT, IMPeJOCTaBUB IPO-
rpaMMe BBITTOJIHUTH ONTUMAIbHBIA TI0I00D
YCJIOBHBIX IMaMETPOB 3TUX BETBEH U CpaB-
HUB UX ¢ 3a1aHHbIMU B Model Studio CS.
J11s1 BBITIOJIHEHUSI COBMECTHOTO ITOBEPOY-
HOTO TEIUIOBOTO M TUAPABIMYECKOTO pac-
yeTa HeoOXOMMO 331aTh TOTIOJTHUTEIbHbBIE
JIAHHBIE 110 TEIIOU3O0JSILIMOHHON KOHCT-
pyKiuuu (MaTepuaaaM ¥ TOJIIIMHAM TEILIO-
MU30JISILIMOHHOIO M ITOKPOBHOIO CJIOEB), a
TaKXe IapamMeTpaM OKpYXKaloIlleil Cpelbl.
Hosgeitmas Bepcus nporpammsl "Tunpocu-
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creMa" yMeeT BBIMOJIHSATD TAKOW pacyeT He
TOJIBKO [UIsT OJHO(MA3HOTO TeYeHUsl (IJIst
TpyOONPOBOAOB MPOU3BOJBHON CJIIOXKHOC-
TH), HO U IS ABYX(a3HOTO ra30xXuaKoCT-
HOTO TEYeHUsI C Maccorepenadeil Mexmy
¢dazamu (KUIIeHHMEM M KOHACHCAIIME).
DTOT pacueT BBITOJHSIETCS JJIs1 HEPa3BEeTB-
JIEHHBIX' TPYOOITPOBOAOB, MPUUYEM KakK I10
XOJIy IBUXKEHUS ITOTOKA, TaK U IMPOTUB TO-
ToKa (OT yCJIOBUI HAa KOHIIE TpyOOoIipoBoa
K Havamy).

B pesynbpraTe pacuera TPOEKTUPOBIINK
TOJyJaeT AeTajlbHble NaHHbIE O PAacXoaax
10 BETBSIM, CKOPOCTSIX TeUEHUs MPOAYKTa,
XapaKTepUCTHKax TedeHus (ymciax Maxa
u PeiliHomnbca, pexxuMe AByX(da3HOTO Te-
YEHWUST), TIOTePsIX NaBJIeHUS W TETJIONOoTe-
psIX Ha KaXIOM dJIeMEeHTe TPyOOIpoBo/a,
a TakXke O pacrpenejeHuU NaBIeHUsl U
Temnepatypbl. [Ipu HeoOXxoauMMoOCTH pac-
CUUTBIBACTCS TaKXKe KaBUTAIIMOHHBIN 3a-
rmac Ha BXozie B Hacockl. Pe3ynbrarhl pac-
yeTa 0ToOpaXxaroTcsl B TEKCTOBOM BUJIE, B
rpaMYecKoOM BHIIE Ha PACUETHOU CXeMe
TpyOOMpOBOa, a TAKXKE MOTYT ObITh BbIBE-
NIeHbI KaK JeTaJIbHble OTYEThl, OPOPMIIEH-
HBbIE B COOTBETCTBMM CO CTaHIapTaMu
CIIAC, — B ¢popmatax RTF (MS Word),
XLS (MS Excel), PDF u npyrux.

B noseitmeit Bepcun Model Studio CS tak-
K€ peajin3oBaHa MHTErpalusi ¢ Mporpam-
moii "Hzonauus” — yepe3 OTKPBITHIN Gop-
Mar nociiegHeid. [lepemaya TpexMepHO
monenu u3 Model Studio CS B "U3omsimio”
OCYIIECTBIISIETCS B peXrMe "ofHa KHOTKA".
Monenb MOXHO TepenaBaTh LHEIUKOM WU
YaCTUYHO, TPU ITOM IepeaaBaeMasi M3
Model Studio CS moaenb MOXET BKJIOYaTh
Kak TpyoonpoBoabl (puc. 3-5), Tak U 000-
pynoBaHue (puc. 6-8).

Mogeinb TpyOOIIpOBOIHOI cUCTEMBI ¢ 000-
pyooBaHUEM TIepefaeTcsi B MPOTrpaMmy
"Mzonsums” co BceMu HEOOXOAUMBIMU ISt
pacueta napamerpamu. [lepenaBaemblie na-
paMeTpbl MOXXHO TIpPY HEOOXOIUMOCTH TTe-
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pPEHACTPOUTh CTAaHAAPTHBIMHU CPEACTBAMU
Model Studio CS. 3amerum, uto nepeaada
n3 tpexmepHoit CAITP B mporpammy "M30-
TS He TOJBKO TPyOOIPOBOIOB, HO U
000pyIOBaHUST SIBIISIETCSI HA CETOMHS YHU-
KaJIbHOW BO3MOXKHOCTBIO, pealn30BaHHOM
TOJIbKO B Tporpamme Model Studio CS
TpyOorpoBoabI.

PesynbraTom pacuera TEIIOBOW M30JISIIIUN
SIBJISIETCSI TIOJTHBIN KOMIUIEKT TEeKCTOBBIX
IOKyMeHTOB B cootBetcTBun ¢ ['OCT
21.405-93, BKIIOYAOIIWIN JUCT OOIIMX
JAHHBIX, TEXHOMOHTaXHYIO BEIOMOCTb,
criennUKaIMIo Ha MaTepraIbl TETUIOM30-
JISSUMOHHOW KOHCTPYKIIMM, BEIOMOCTH
00BeMOB paboT JIJIsT BBITIOJIHEHUS pa3zieia
CMET IO TEIUIOU3OJSILIMOHHBIM paboTaMm
(puc. 9-11). Ecnu xe roBopuTh 0 pe3yibra-
Tax ucrnojb3doBaHus Model Studio CS npu
MPOEKTUPOBAHMY TTPOMBIIIIJICHHBIX 00BEK-
TOB, TO 3[eCh TIPEXIE BCETO CIEMyeT yITo-
MSIHYTh TUIAHBI pa3MelleHus 00opyIoBa-
HUST, aKCOHOMETPUYECKHE CXEMBI, M30MET-
puvecKue cxeMbl (IIpY HAJIUYUK IIPOrpaM-
mbl ISOGEN), akcruinkaimo o6opyaoBa-
HUs, 3aKa3Hylo CIelU(UKALWIO, BEIO-
MOCTb TpyOOIpoBoa0B (puc. 12, 13).
Takum 006pa3oM, Ha CETOIHS eCTh BCE OC-
HOBaHUSI TOBOPUTH O BBICOKOM CTEIEHM
uHTerpauun Model Studio CS Tpy6ompo-
BOAbI M PACYETHBIX IMPOTrPAMMHBIX KOM-
murekcoB HTII "TpyGompoBox”, mpeBocxo-
ISIIIEN B 9TOM OTHOIIIEHUH CYIIIECTBYIOIITE
BO3MOKHOCTU JPYTUX CITEIMATU3UPOBAH-
HeIX CAIIP mng mpoeKTUpoBaHUS TEXHO-
JIOTUYECKHUX YCTAaHOBOK.

Model Studio CS TpyGonpoBoabl nepeaaet
B "Inmpocuctemy” n "Mzonsamuio” KayecT-
BEHHYIO MH(OPMAIMIO 1O TPYOOIPOBOLLY,
YTOOBI TIPOM3BECTU pacueThl U M30eXaTh
OLIMOOK, CBS3aHHBIX C IOTEPEN MaHHBIX.
CosmMmecTHOe ncnonb3oBanre Model Studio
CS TpyoonpoBoasl u mnporpamm CTAPT,
"Tunpocucrema” n "Nzongauus” obecreun-
BaeT BBICOKOE Ka4eCTBO ITPOEKTOB.

Puc. 3. 3kcnopt Tpy6onposogos n3 Model Studio CS B nporpammy "3onauyus”

B nporpammy "M3onsums’

Puc. 4. Cuctema Tpy60npoBoAoB umnopTuposaHa u3 Model Studio CS

'B HacTosiLLee BpeMs pas3paboTyumkm "fngpocmctembl” paboTaloT 1 Hafg peanvsanmneit pacHeToB
OBYyX(pa3HOro ra3oXmakoCTHOro TeHeHUs B AByxdhasHbIX TpybonpoBoaax.
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NPOEKTHPOBAHHE NPOMBILINERHBIN OBBEKTOB
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Puc. 5. Pacyet usonauum ans KxAon aetann tpy6onposoja

Puc. 7. O6opynosaHue umnoptuposaHo 13 Model Studio CS
B nporpammy "M3onsumus”
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Puc. 8. Pacyet usonauuu ans 060pyaoBaHus

[Tpu stom cretmanuctsl KomnaHuit CSoft
Development u HTII "Tpyb6ompoBon" He
HaMepeHbl OCTAHABIUBATHCSI HA JOCTUTHY-
ToM. B Hammx riaHax — ABYCTOPOHHSISI UH-
terpaiust cuctembl Model Studio CS Tpy-
06or1poBoabI ¢ Tporpammamu "Tunpocucte-
Ma" 1 "M3omsims”, KoTopast TO3BOJIUT ObIC-
TPO TepenaBaTh U3MEHEHUs B TPEXMEPHOI
monen Model Studio CS (B Tom uuciie BHe-
CEHHBbIE IO pe3yjbTaTaM PacyeToB) B pac-
yeTHble Moneau "lTugpocucrembr” u "M3o-
JiauMK” IS TIOBTOPHBIX PACUYeTOB, a TaKXe

HOBOCTb

nepenaBaTh B Model Studio CS, nmoka3sbI-
BaTh M YYUTBIBaTh TPU IMPOCKTUPOBAHUK
pe3yJIBTaThl pacyeTOB — pacCYMTAHHbBIC TH-
aMeTpbl TPyOOIIPOBOIOB, TOJIIIMHEI U ITapa-
METpbI TEIUIOU30JISIIUY U T.O. B pe3ynbrate
nHoOpMaLlMOHHO-Tpaduyeckas MojaeIb
Model Studio CS o6benHUT B cede Bce He-
00xomMMoe TIpH Tiepenave B CMeXKHBIE TTPO-
rpaMMBbl Ha 3Tare IMPOEKTUPOBAHMS U IIPU
o0ecIieYeHNH CIIEAYIOIINX ITAIIOB XKU3HEH-
HOTIO 1IMKJIA IIPOMBIILIEHHOTO 00BbEeKTa.

Anexcandp Kopocmoiiée
CSoft

Jleonuo Kopeavumeiin
HTII "Tpy6onpoeoo”
E-mail: korostylev@csoft.ru
hst@truboprovod.ru

KomnaHus CEA Systems o6baBuna o Bbixofe
HoBowu Bepcuu PLANT-4D

Komnanusi CEA Systems, oguH 13 BefyLLMX MUPOBbLIX pa3paboTHMKOB
peLleHnii B 06nacT MPOeKTUPOBaHUS TPYyOOMPOBOAHLIX CUCTEM,
obbsiBMNA O BbIXOAE HOBOW BEPCUMM CUCTEMbl MNPOEKTUPOBaHWUA
NPOMBILLUNIEHHbIX OOGBLEKTOB C Pa3BETBMEHHOM CETbIO TPYOGOMPOBOAOB
PLANT-4D Rome.

PLANT-4D Rome nofiHOCTblO COBMECTMUM C 32- U 64-6UTHbIMK
onepaunoHHeiMm cuctemamm Windows 7, a Takxe C HOBEWwuMU
sepcusamm AutoCAD un MicroStation.

B PLANT-4D HOBOW BepcuM W3MEHEHbI HACTPOVKM MpoekTa U 6as3bl
IaHHbIX.
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Mopynu 4D-Explorer, P&ID, Pipe n Component Builder Tenepb nmetor
60or1ee Apy>KeCTBEHHbIN U COBPEMEHHbIN MHTEPENC, a Takxe npuodpent
HoBble (pyHKLMOHabHbIe Bo3MOXHOCTU. B PLANT-4D Rome po6asneHa
nogaepxka IsoGen 6.3.

Tpeb6oBaHus K nNporpammHoMy obecriedeHnto npu yctaHoeke PLANT-4D
Rome:

B onepaumnoHHas cuctema: Windows 7 — 32, 64-bit, Windows Vista — 32,
64-bit, Windows XP Home, Professional (Bepcuu He Hke SP2);

®  AutoCAD 2007-2011 (PLANT-4D 32-bit), AutoCAD 2008-2011
(PLANT-4D 64-bit), MicroStation 2004, XM, V8i (PLANT-4D 32-bit);

= Microsoft Internet Explorer 8.0.

OdbmumanbHeii guctpuostotop PLANT-4D Ha Tepputopum Poccumn m
ctpaH CHI™ — rpynna komnaxuii CSoft.
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