Tabnuna 1 — KonnuectBo coznanueix MUII npu yupexxaeHusx BbIciero o0pazoBaHus
(1988 — 2012 1r.)

HaunmeHoBanue yHuBepcurera KommuecTBo coznanasix MUIT
BHTY 15
BI'Y 7
ITy 1
[Tonecl'Y |
BITY, III'Y P
(COBMECTHO)

Haubonsimee kommaectso MUII co3nano u GpyHkuoHupyeT npu benopycckom HalMoHalb-
HOM TE€XHMYECKOM YHHBEPCHUTETE, YTO OOECIEUEHO 3a CYET HAIM4us B YUPEKICHUM Pa3BUTOU
BHYTPEHHEH WHHOBAaLMOHHOW HH(pacTpyKTypbl. IlpumMepom 1enocTHOro MHGPACTPyKTYPHOIO
komiuiekca sasisiercs ['1l «Hayuno-rexnomornueckuit napk bBHTY «Ilomurexnuk». [locpenctBom
pa3BUTON ceTH MH(POPMALIMOHHO-MAPKETUHTOBBIX CITy’KO TEXHONApK HE TOJBKO aKTUBHO MPO/IBUIa-
€T YHUBEPCUTETCKUE Pa3paOdOTKH B MPOU3BOJICTBO, T/I€ HAYYHO-TIPOU3BOJACTBEHHBIE CTPYKTYPHI BbI-
MCKAIOT U PEATU3yI0T KOHEUHYI0 MHHOBAIIMOHHYIO IPOAYKIUIO Ha PhIHKE, HO U BBIMOIHSAET (QyHK-
110 OM3Hec-MHKyOaTopa, co3/iaBasi U MOAJEP/KMBas Majible HHHOBAIIMOHHBIE MPEANPUATHS, 3aHU-
MAaIOIMECS BBIITYCKOM MHHOBALlMOHHOMN MPOAYKIIHH.

CozaHue COBMECTHO C YHMBEPCUTETOM WHHOBAIIMOHHOTO NMPEANpUSATUS HECET B cede psn
BO3MOXHOCTEH, a TaKXKe CIIOCOOCTBYET pa3BUTHIO MPEANPUHUMATENILCTBA B HAYYHO-TEXHUUYECKON
chepe myTeM co3gaHHUsA OJArONPHSTHBIX YCIOBHH, BKIIOYAIONIMX MaTepHAbHO-TEXHUYECKYIO U
nHpopManroHHYy10 6a3zy. COTpyJHHUYECTBO C YUPEKICHUSIMHU BBICIIEr0 00pa3oBaHMs (B TOM UHUCIIE
yepe3 TEXHOIMApKH) NaéT psl NPEeuMYILECTB:

— ONTHMH3ALKs PACXOJ0B Ha apeH Ty (BO3MOKHAsl apeH/1a TOMEILIECHUI Ha JIbIOTHBIX YCIIOBUSIX);

— CHIDKCHHE HAJIOTOBOT'O OpEMEHHU;

— JOCTYI K YHUBEPCUTETCKUM HayYHO-TEXHUYECKHM Pa3padOTKaM U MIPOEKTaM;

— JOCTYIl K HAy4HOMY JIaOOpaTOpHOMY 000py10BaHHUIO;

— oO0ecrnieueHre KBATU(PUIUPOBAHHBIMU CIIELUAINCTAMU;

— BO3MOXHOCTb Y4aCTHs B TOCYJapCTBEHHBIX KOHKYpCax U POrpaMMax.
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OCHOBHOI 33/1a4eil COBPEMEHHOTO POSKTHPOBAHMUS MPOTOYHBIX YacTeil TypOoarperaToB siB-
JISIETCSI M3TOTOBJIEHUE KOHKYPEHTOCIIOCOOHBIX M3ENUi, 00JIaJalomuX BBICOKOH HAJEKHOCTBIO H
MakcuMaiabHbIM KIIJl ncrnonp3oBanus MOTEHIIMAIBHOM SHEpTUM paboyero tena. Pemenue 3Toit 3a-
Jay¥l OCYUIECTBIISICTCS B ONPEACIEHHON CTEIICHH HA CTaIUH TEXHOJOTHYECKOI MOATOTOBKU MPOM3-
BOACTBA, I'’IC€ NpCAYyCMAaTprUBACTCA MPOCKTUPOBAHUEC ONTUMAJIBHBIX TCXHOJOTIMYCCKHUX IIPOLCCCOB,
00ecCIeunBarOIINX TOCTH)KEHHUE TIOCTABICHHBIX 3a/1a4.

N3-3a cnoxHON (popMbI IPOHIIS COTUTOBBIX M PabOUYNX pemIETOK TypOoarperatoB paHee st
MPOEKTUPOBAHUS JIOMIATOYHOTO ammapara MOJIb30BaIUCh SKCIIEPUMEHTAIBHBIMU JTaHHbIMU. Co3Ja-
BaJIMCh aTJIACHI MPO(MIICH, B KOTOPBIX MpeIIaraivuch pa3indHble BApHaHThl mpoduist nomatok. Ce-
roHsl OOJBIIMHCTBO NMPEANPHUITHH, 3aHUMAIOIIUXCS TypOOCTPOCHUEM, TOJB3YIOTCS MEPEIOBBIMH
cUCTeMaMH MPOEKTUPOBAHUS, TIO3BOJISIIOIIUMHE CIIPOEKTHPOBATH (hopMy OyayIiel peréTKu.
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Lenp HacTosAmed pabOTBl — PacCMOTpPEHHE CIOCOOOB Pa3pabOTKU A(PGEKTUBHBIX M OITH-
MaJIbHBIX (OpM NMpoduIIst peIéTOK 0CEBBIX TypOoarperaToB AJis 33aHHBIX IApaMETPOB B CHCTEMax
KOMITBIOTEPHOT0 MPOeKTHpoBaHUs. Ha maHHBIH MOMEHT CylIecTByeT OOJIbIIIOE KOJIMYECTBO CHEIH-
QJIBHBIX MIPOrpaMM, IMO3BOJISIOLIEE 32 KOPOTKOE BpeMs IPOEKTUPOBATh KaUeCTBEHHbIE U COBPEMEH-
HBIE TypOOMAIINHBI PA3INYHBIX TUMOB. VICTIONB3ys MporpaMMy WHKEHEP-IIPOSKTHPOBIIUK MOTyYa-
€T BO3MOYKHOCTb MOBBICUTH 3(PPEKTUBHOCTb COOCTBEHHOM PabOThl M 00ECHEUUTh BBICOKOE Kade-
CTBO KOHEYHOI'O NPOAYKTa, TECTUPOBAHME IPOEKTOB YK€ HAa paHHUX ATamax Mpolecca MpoeK-
TUPOBAaHMSA, CHW)Kasg TEM CaMbIM 3aTpaTbl Ha CTPOUTENILCTBO OIBITHBIX OOpPa3LoB, yJydyllas
KauecTBO, 00ecrieunBasi BOCIPOU3BOIUMOCTb IPOEKTOB U YCKOPSs BECh IPOLIECC pa3pabOTKH.

OcCHOBHBIMU (haKTOpaMH ycIiexa B COBPEMEHHOM HMPOMBIIIJIEHHOM NPOU3BO/CTBE SIBIISIOTCA:
COKpaIlleHHe CpOKa BBIXOJa MPOAYKIUH Ha PHIHOK, CHM)KEHHE €€ CEOSCTOMMOCTH W TIOBBIIICHHE
kayecTBa. Ceifuac oOIIETPU3HAHHBIM (PAKTOM SIBJII€TCSI HEBO3MOXKHOCTb M3TOTOBJIEHUS CIIOKHOU
HAayKOEMKOM MpOayKIuH (Kopabiied, caMOJIeTOB, Pa3INYHbIX BUAOB IPOMBIIIIEHHOTO 000py10Ba-
HUSA U 1p.) 63 IpUMEHEHUsI COBPEMEHHBIX cucTeM aBToMaTu3auuu. K unciy Hanbonee sppexTus-
HBIX TEXHOJIOTWH, IMO3BOJSIONIMX BBITIOJHHUTH 3T TPeOOBaHHS, NMPUHAIJICKAT TAaK Ha3bIBaeMbIC
CAD/CAM/CAE-cuctembl (cUCTeMbl aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHMS, TEXHOJIOIMUYECKON
MOArOTOBKM IMPOW3BOJCTBA M MHKEHEPHOTO aHanu3a). HecMOTps Ha IIMPOKOE pacnpocTpaHEHHE
cucreM CAD nist mpoextupoBanus u cucreM CAE aiis aHanm3a, 3TH CUCTEMBbI HE TaK YX XOpOLIO
unrerpupytorcs. Jleno B Tom, yto moaenu CAD u CAE 1o cyTu HCHONB3YIOT pa3HbIEe THUIIBI T€O0-
METPUYECKHUX MOJIENIEH, U B HACTOSIIEe BPeMsl HE CYIIECTBYET 001Ied YHUDUIIMPOBAHHOW MOJAEIH,
KoTopasi Obl cojepkaia B cebe kKak MH(pOpMaLMIO JUIsl IPOEKTUPOBAHUs, Tak U Ui aHanusa. Tep-
MuHbl CAD u CAE 0603Ha4atoT crienymoiiee:

CAD-cucremsl (computer-aided design) — KoMIbIOTEpHAsT TOAJAEPKKA TMPOSKTUPOBAHMS,
npeJHa3sHauYeHHAas Ui PEeUIeHUs KOHCTPYKTOPCKUX 3a1ad U 0(OpMIIEHUS] KOHCTPYKTOPCKON JIOKY-
MEHTAIINH.

CAE-cuctems! (computer-aided engineering) — mOJiep’KKa WHKEHEPHBIX pacueToB Mpe-
CTaBisiolIas co00i MpUMeHeHHe OOLUIMPHOIo Kiacca CUCTEM, KaJaash U3 KOTOPBIX MO3BOJISET pe-
1IaTh ONpPENETICHHYI0 pacueTHyo 3ajady (Ipymiy 3ajad), HauhHas OT PacyeToOB Ha MPOYHOCT,
aHau3a U MOJAEIMPOBAHUS TEIUIOBBIX MPOIECCOB 0 PACYE€TOB T'MIPABINYECKUX CHCTEM U MAIIHH,
pacuetoB nponeccoB IuThbs. B CAE-cucTeMax Takke MCIOJIb3yeTCS TPEXMEPHAsi MOJIENb U3/ICIIHS.
CAE-cucremsl ellie Ha3bIBalOT CUCTEMAaMH HHXEHEPHOT'O aHAIN3a.

[IpumensroTcst Takue cuctembl mmpokoro npoduas kak ANSYS u Autodesk Simulation,
a tak xe u y3koro npopurst: Flowmaster, CFturbo, PumpLinx, FlowVision, AxStream u npyrue.
IIpoBeneM aHamM3 NaHHBIX CUCTEM.

CFturbo — mporpaMMHBIA MPOAYKT IJIi MHTEPAKTUBHOIO MPOEKTHPOBAHUS TYpOOMAIIUH.
[Iporpamma mo3BoJIsieT cO34aTh NEPBOHAYAIBHYIO MOJAEIbh WIN MOAECPHU3UPOBATH YK€ CYILIECTBY-
oty o reomerputo. Iporecc padotel B CFturbo siBisieTCst MOIIaroBbIM.

Flowmaster V7 1mo3BoJsieT BBINOJIHATh HECTALIMOHAPHBIE U CTallMOHAPHBIE PACUETHI HECIKU-
MaeMoOi M CKUMAeMOM Cpelibl, a TaK e pacu€Thl TEIUIOBOrO aHaimu3a. Mimeercs Ombmuoreka craH-
JApTHBIX KOMIIOHEHTOB, OCHOBAHHAs Ha 3MIIMPUYECKMX M pacyeTHBIX AaHHbIX. [Iporpamma mop-
JIep’KUBAET METOJIUKY MOJICIMPOBAHUS, KOTOPask MO3BOJISIET OTAEIBHBIM PAaCUeTHBIM KOMIIOHEHTaM
B3aUMOJICHCTBOBAaTh WU OOMEHUBATHCS MHGOpPMAIMEH MeXay coOOM, HampuMmep, mepenaBarh rpa-
HUYHBIC yCIIOBHA, TaKHE KaK JIABJICHUE, TEMIlepaTypa WIM MaccoBblii pacxoj. CyliecTByeT BO3-
MOKHOCTh IIPOBOJIUThH JIMHEWHBIE pacueTbl B KOMIUIEKCE ¢ JAeTalbHbIM 3D MozaennpoBaHuem B
tpexmepHbix CFD konax.

FlowVision — MHOTOIIENIEBas MpOTpaMmMa Jisl KOMITBIOTEPHOTO MOJICTUPOBAHMS TPEXMEPHBIX
TEUEHUH KUIKOCTU U raza. OHa OCHOBaHA HA YMCIEHHOM PEIICHUH TPEXMEPHBIX CTAIIMOHAPHBIX U
HECTALMOHAPHBIX YPABHEHUH AMHAMUKH )KUJIKOCTU U ra3a, KOTOpble BKJIIOYAIOT B c€0s1 3aKOHBI CO-
XpaHeHHs Macchl, uMmnyibca (ypaBHeHuss HaBwbe-CTokca), ypaBHeHus coctosHus. [[ng pacuera
CJIO’KHBIX JBMIKEHHH JKUIKOCTHU U ra3a, CONPOBOXKAAEMBIX JONOIHUTEIbHBIMUA (PU3MUECKUMU SIBIIE-
HUSIMH, TAKUMH, KaK, TypOyJEeHTHOCTh, TOPEHHE, KOHTAKTHBIC TPAHUIIBI Pa3Jiena, TIOPUCTOCTh Ccpe-
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JIbl, TETUIONIEPEHOC U TaK JaJiee, B MATEMAaTHUYECKYIO MOJIENb BKIIOYAOTCA JOMOJIHUTEIbHBIE YpaB-
HEeHUsl, onuckiBaromue 3T sBineHus. [Iporpammusiii kommieke FlowVision pa3zpaboTan HayudHO-
HCCIIEIOBATENLCKUMU OpraHu3ausiMu Poccuiickont denepanuu.

Ansys — yHHMBEpcaJlbHasi MpPOrpaMMHasi KOHEYHO-3JIEMEHTHOro aHaiu3a. OHa CyllecTByeT
Y pa3BUBaeTCs Ha mpoTspkeHuu nociaeanux 30 ner. [IpoaykT mpeaHazHayeH AJig perieHus JTUHEH-
HBIX U HEJIMHEWHBIX, CTAIIMOHAPHBIX U HECTALIMOHAPHBIX MPOCTPAHCTBEHHBIX 3a]a4 MEXAHUKHU Je-
dbopMupyeMOTo TBEPIOTO TeJIa U MEXaHUKH KOHCTPYKIUU (BKIFOUYAs HECTAIIMOHAPHBIC T€OMETPH-
YecKU U (U3NYECKU HEMHEWHBIE 331a4i KOHTAKTHOTO B3aUMOJICHCTBUS AIIEMEHTOB KOHCTPYKIIUHA),
3aJ1a4 MEXaHHUKH )KHJIKOCTH U ra3a, TeIUIoNepeIadd U TeII000MeHa, AIeKTPOIMHAMUKH, aKyCTHKH,
a TaK)K€ MEXAaHMKHU CBs3aHHbIX moJied. [IporpaMma mo3BOJISIET TakXke MPOBOAUTH ONTHMM3ALUIO
KOHCTPYKIHUH.

CpaBHUTENBHBII aHATU3 PACCMOTPEHHBIX MPOAYKTOB MpeIcTaBjeH B Tabmuiie 1.

Tabnuua 1— CpaBuurenshbiii ananu3 CAD/CAE cucteM st IpoeKTUPOBaHMsI TypOUH

[TporpamMma CFturo Flowmastr |FlowVisin |AxStrem Simulatin  |ANSYS
[Tocnenuss 9(2011) 7,5(2009) |3 (2011) 3(2011) 2013(2012) |14 (2011)
BEpCHsl, T0J1
Od. caiit cfturbo.de  |flowmaster. |flowvision. |softinway. |autodesk. |ansys.com
com ru com com
Tun cucremsl  |CAD/CAE CAE |CAE CAD/CAE |CAE CAE
Hasnauenue
OceBsle - + + ++ + +
TypOUHBI
Ha3nauenue
PanuannpHbIE ++ + + ++ + +
TypOUHBI
Oceseie - + + ++ + +
KOMpECCOpPbI
PagnanrnHble ++ + + ++ + +
KOMITPECCOPBI
Hacocsel + + + - + +
Bentunaropsl ++ + + - + +
[Torokn - + + - + +
VYrael ycta- [Cucremsl:  |Craumonap- | {ununaper |[Ipoueccst | lunamuka u
HOBKH JIO-  |TOIUIMBHBIE, |HbIE M HE-  |TypOuH, OT- |TeIionepe- |MpOYHOCTb,
[IAaTOK, aHa- |KOHAMIIMO- |CTallMOHAp- |JEJbHBIX Jlauu, CBEpX- | TEII000-
JM3 CTPYEK |HUPOBAaHMS, |HbIE TeUe- |CTyNEHeH, |3ByKOBBIE |MEH, JAOJT0-
Oco0OeHHOCTH  |TOKa, IPO- |THIPABIU- |HUS, TOpEe- |aHAJIN3 MPO- |TTOTOKH, BEYHOCTb,
¢wib ona- |ueckue, HUE, KUHEe- |TOYHBIX Yac- |IEPEXOIHBIE | 3TEKTPO-
TOK CMa3KH, THKA, Iy4d- |Tel, mpodu- |u nByxdas- |MexaHHKa,
OXJIaXJle-  |CTbIM TEIUIO- |JIMPOBAHUE |HbIE TIOTOKH, | MEXKAUC-
HUS, OTON- | 0OMEH pereToK KaBUTAIMA |I[UILTHHAP-
JCHUS HBIN aHAIN3

++ — OTMEUYEHE! CIIEUATIN3UPOBAaHHEIE IIPOTrPAMMEIL.
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Ha ceronnsinue neHb MpencTaBUTh COBPEMEHHOE MPOU3BOACTBO 0€3 KaKUX-IHOO CPelCTB
aBTOMaTH3alluM OYeHb CII0XKHO. Kajknoe Menkoe win KpynHoe NMpeanpusTiue, Tak Ui HHaJye, cTal-
KHMBAeTCsl C CUCTEMaMH aBTOMaTU3upoBaHHOTrO mpoekTupoBanus. M B wactHoctu ¢ CAD/CAE cu-
cremamu. COBpeMEHHBIE ITPOIPaMMBbI MO3BOJISIOT CO3/1aBaTh U PENAKTUPOBATh NPOCTPAHCTBEHHbBIE
MOJIeTH 00BEKTOB MPAKTUIECKA HEOTPAaHMUEHHOHN CIIOKHOCTH.
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