Mpn HaYyanbHbIX YCNOBUSX: X(0) =0; x(0)=0; y(0) =0; y(0) = Yo Ans wa-

ra=0.01, Y0=2, xmax=1, e=0.8, 9=2, W=2, M=1, m=1, €=0.01, d =10, F=0.5,
' =1 nonyunnu cnegytoLLmii nepexogHoi NPOLLECC UCXOAHOM cucTembl (puc.2).
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Puc.2 MepexoaHoii npouecc

CpaBHEHVE NPOBEPOYHOI0 YMCI0BOMO pacyeTa C aHAIMTUYECKUM PELLEHNEM
[EMOHCTPUPYET XOPOLLYH TOYHOCTb MOMYYEHHbIX ACUMMTOTUYECKMX Pa3/I0XKeHUI

Cnucok nutepaTypbl: Lamarque C.H., Janin O. Modal analysis of mechanical systems with impact
non-linearities: limitations to a modal superposition. Journal of Sound and Vibration (2000).

YK 539.3

[.B. BACKOKOB, B.N. NABUHCKWIA, BOKT. TexH. HayK, Npod.

ABTOMATU3NPOBAHHOE INPOEKTVPOBAHNE
CTEP>XHEBBIX CUCTEM C NCINOJIbSOBAHVNEM MK23

Co3faHue, pa3BUTME U COBEPLLEHCTBOBaHME NOAXOA0B U METOA0B aBTOMa-
TU3aLMK1 TEXHONOTUM NPOEKTMPOBAHUS COBPEMEHHBIX KOHCTPYKLMIA B Pas3/iMuHbIX
061acTX TEXHUKN W CTPOMUTENbCTBA B HACTOSILLEE BPEMSI SBMAIOTCS NPUOPUTET-
HbIMM B Hay4YHO-NPaKTUYECKOM NnaHe. [laHHOe 06CTOSTENbCTBO ONPEAENsieT aKTy-
aNbHOCTb MPEANOXKEHHOW TeMbl UCCeA0BaHNS. ATO CBA3AHO C TeM, YTO MpPMW Npo-
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BeleHUM MPOEKTMPOBOYHbIX PaboT, B YaCTHOCTU, B CTPOUTE/ICTBE OAHMUM U3 BaXK-
HelLWnX ABNAETCA MaTeMaTuyeckoe obecreyeHre pa3paboTKM 1 MO3TanHOro cos-
[aHVs OPUTUHa/IbHBIX COBPEMEHHBIX AM3aiHEPCKMUX NPOEKTOB COOPYXXEHWi, KOTO-
pble JO/MKHbI YA0BNETBOPATL MHOTUM TPEBOBAHWAM U KPUTEPUAM KayecTBa, B TOM
4unC/e N MPOYHOCTHbLIM YC/IOBUAM.

B HacTosLlemM cO00LeHUM B KayecTBe npumMepa npeacTas/ieH BapuaHT aB-
TOMaTM3aLMN NPOEKTa BUHTOBOW IECTHULBI MEXAY MePeKPbITUAMU 34aHUIA. Vc-
Mo/Ib30BaHNE COBPEMEHHbLIX N OPUTMHa/IbHBIX KOHCTPYKTOPCKUX PEeLUeHniA B CO3-
[aHUV BUHTOBOW NNECTHULbI NPeanonaraeT Hay4Ho-060CHOBaHHbIe 3aK/TIK0UYEeHNA Mo
KpUTEPUSM NMPOYHOCTM U XKECTKOCTM ee MeTa/ITIOKOHCTPYKUMK [1] 1 ONOpHOW KOH-
CTPYKUMW MeXay MepeKkpbITUAMU Mpu OAHOBPEMEHHOM BbIMO/IHEHWUM KOMIJIEKCa
TEXHOJIOTMYECKMX YCTOBUIA.

B faHHOW paboTe npuBeLeHbl OTAe/bHbIE 3Tanbl NPOEKTUPOBAHNUSA METa//10-
KOHCTPYKUMN BUHTOBOI NECTHULbI Ha ocHoBe MK3, a MMeHHO: aBTOMaTu3npo-
BaHHOE MOCTPOEHME CTPEXHEBON M 06BLEMHON MOAENN KOHCTPYKUMK, 06paboTKa
TOMONOrMYECKON MOLENN C NOCNEAYHOLWMM PacYeTHbIM aHaIM30M MOJTyYeHHOW
KOHEYHO-3/1EMEHTHON MOAENN C NO3ULMIA NMPOYHOCTU U YKECTKOCTU, aHa/I0rMyHO
TOMY, KaK 3T0 C(hopMy/nMpoBaHo B nporpaMMHom Komnnekce SPACE-T [2].

Pa3paboTaHHble MHTErpMpoBaHHbIE MPOrpaMMHbIE MPUIOXKEHUA HA OCHOBE
MEeXMNaKeTHOro B3aMMOencTBmsA Mo3BonAM 00beAMHUTL OTAE/NbHbIE 3Tanbl Npo-
eKTUPOBaHWA. Y CNOBHbIA NPOEKTUPOBLLMK-AN3aHEP (DOPMasIbHO OTAeNeH OT Bbl-
MOJIHEHWNA OMpefenieHHOro NOCTOAHHOIO Habopa AenCTBUIA 1 onepauuia, B JaHHOM
C/lyyae CBA3aHHbIX C MOCTPOEHNEM PACUETHLIX CXEM N KOHEYHO-3/IEMEHTHBIM MO-
[leNiMpoBaHnem. 3TO0, B CBOK O4epefb, LaeT BO3MOXXHOCTb COCPeLOTOYMTHCA Ha
NMPOBEAEHNM HErnocpeACTBEHHO CaMOro PacyeTHOro aHam3a KOHCTPYKUMM Ha
MPOYHOCTb U XECTKOCTb.

WHTerpauns nporpammMHOro npuioXKeHns ocyLlectsneHa Ha ocHose OLE-
TexHonorum [3],

Ha nepBom 3Tare peLueHns NocTaBneHHOW 3a4a4um ObII0 CO34aH0 MPUIoXe-
HWe, KOTOPOe BbINOJIHAET MOCTPOEHUE TPEXMEPHON TBEPAOTENIbHOW MOAENN BUH-
TOBOW JIECTHULbI C NMOMOLLGIO CPEACTB CUCTEMbl aBTOMATMU3MPOBAHHOIO MPOEKTU-
POBaHWA, NCMO/b3YHoLLLAaA 3HAKOMbIA M0/Ib30BATE/NO rpauyecknin nHTepdeinc Mi-
crosoft Windows — SolidWorks .

[MocTpoeHNe MOLENMBLIMO/HANOCHL MO BBEAEHHBLIM M0/Ib30BATE/IEM FeOMeT-
puyecknM napametpam. Jasee 66110 BbINO/IHEHO CXEMATUYECKOe MOJENMPOBaHNe
TPEXMEPHOW CTEPXXHEBOM cUCTEMbl. Ha 3Tane MOCTPOEHWS pPacHeTHOM CXEMb,
NpesyCMOTPEHO, YTO MH(OPMALUA O TOMNONOTUN KOHCTPYKLMKN (KOOPAMHATHI Y3-
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NOBbIX TOYEK, WU BWJ CeYeHWs) MepefaroTca MOCPeACTBOM TeKCTOBOro (haina
REZ.txt.

Mpn ncnonbzoBaHUM MKD Heo6X0AMMO KOPPEKTHO NPOHYMepoBaTh Y3/10-
Bble TOUKM, YTO B KOHEYHOM UTOrEe B/INAET Ha LLUMPUHY NIEHTbI MaTPULLbl XKECTKOCTH
cuctembl. Jna asTomaTtmsaummn ncnonb3osaHns MK3, He06Xxo4MMOo CTPeMUTLCA K
MUHMMAa/IbHOW pPasHuLLE MeXay HOMepPaMu COCeHUX Y3/10B.

B cBA3n ¢ 3TMM Oblf cO34aH NPOrpaMMHbIA MOAY/b, B KOTOPOM LiefieHa-
MpaB/ieHHbIM 06pPa30M MPOUCXOAUT HyMepauust Y3/M0BbIX TOYEK MOAENN, Mony-
YEHHbIX B TEKCTOBOM (paiine REZ.txt.

B ocHoBy anroputma Hymepaumu Obi NONOXeEH MeTOL AUCKPETHOW MaTe-
MaTUKN - Hymepauus rpaja B LWMpUHY. BcA pacyeTHas Cxema KOHeYHo-
3NIEMEHTHON MOfenv NpefcTaBnfeTcs rpayom ¢ BepLUMHaMu B ee y3nax. Hymepa-
UMa rpaga B LUMPUHY, MO3BOSET MOMYYMTL MPOHYMEpPOBaHHbIe, TakKnm 06pa3om
BEPLUMHbI, YTO MaTpuLia CMEXHOCTM rpaga MMeeT NEHTOUHbIN BUA. Takum obpa-
30M, LUMPMHA MaTPULLbl YXECTKOCTU BCE CUCTEMbl BYAeT MUHMMasbHOW. ONTK-
Ma/lbHO MepeHymMepoBaHHast MaTpuua 3anucbiBaeTca B aiin START.txt., B 3TOM
Xe (harine XpaHMTbCA MHDOPMaUUS O KOopAMHaTax Y3/10B U TUNe CeYeHU. JToT
(haitn SBNAETCH UCXOAHLIM NS pacyeTa CTePXXHEBON KOHCTPYKUMUM Ha MPOYHOCTb
¢ nomotupsto mogyna COCS FEM nporpammHoro komnnekca SPASE-T.

B panbHeiwem nnaHMpyeTcs NpPOLOSIKeHVE MO CO3A4aHUI0 YNYULIEHHOMO
Mo/Ib30BaTe/IbCKOr0 MHTepeiica, B KOTOPOM OCHOBHOE BHUMaHWe ByaeT yaeneHo
06paboTKe MOMEPeYHOro CeYeHUs CTEPXKHEBOWM pPacyeTHOM CXEMbl MO [AaHHbIM
TBEPAOTE/IbHON MOAENN.

Npen co3gaHns aBTOMaTU3MPOBAHHOW CUCTEMbI MPOEKTMPOBAHUA B TaKOM
BUAE B Lie/IOM MoKasajiv NPUrogHOCTb A9 aHa/n3a COBPEMEHHbIX CTPOUTESbHbIX
KOHCTPYKUMIA. MpoBefeHHble NCCNel0BaHNS HEKOTOPbIX BapMaHTOB BUHTOBLIX Jie-
CTHWL, NO3BONUAN MPOaHaNN3MPOBaTL AManas3oHbl BO3MOXXHbIX UCMOTHAEMbIX KOH-
CTPYKTMBHbIX NapamMeTPOB C paLioOHa/IbHbIM BbI6OPOM MO KPUTEPUSAM NMPOYHOCTH.

Cnincok nutepatypbl: 1. ®degocses B.W. ConpotusneHve matepuanos. -M.: Hayka, 1986, -347c.
2. boHpapb CB., 3y6artblii C.C, Kupkay b.H., Jlasuxckuii B.W., MporpammMHbiii komnneke SPACE-T ang
peLleHns TepPMOYMpPYro NIacTUYeCKMX KOHTaKTHbIX 3afay// Pecnybn. MexBef. HayyH.-TeEXH. COOpH.
«AnHammnka 1 NPOYHOCTb MalUuH». -Xapbkos: XIT1Y, 2000. -Bbin.57. -C.24-34. 3. Kraig Brockschmidt
OLE Integration Technologies: A Technical Overview, MSDN Library October 1994.
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