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KniouyeBble csnoBa: AHHOTaumsA:

NHdopmaLumnoHHoe mogennposaHue B ycnoBuMsIX WHTEHCMBHO pa3BMBAKOLLENCA CTPOUTENLHON

34aHUR MHAYCTpUU Haubonee BakKHbIM acrnekToM pAss obecnevyeHus

cucTeMa aBTOMaTU3UPOBAHHOMO Ka4yeCTBEHHOrro CTPOUTENBHOIO npouecca aBnaeTcs

MPOEKTMPOBAHUSA; METOL KOHEYHbIX aBTOMaTM3auma paboymx npouLeccoB Ha Bcex CTagusax

snemMmeHTOB; SOFISTIK; CADINP CTPOUTENBLHOIrO UuWkna. B cny4ae paboTbl C yHUKaJIbHbIMU

30aHNAMM N COOPYXKEHUAMU U HEOBXOAUMOCTbIO pelleHns
HEeTUNOBbIX 3a4av, Hanpumep, 3a4au, CBA3aHHbIX C
HeCTauMOHapHbIMUA BOB,EI,GI?ICTBI/IﬂMI/I, 0cobeHHO Ba)XHO HanTw
Takomn MHCTPYMEHT MoaennpoBaHUA, KOTOprI7I MaKCUMaJibHO
ynpocTuT  npouenypy NPOeKTUPOBaHMUA 7 Mo3BOJINT
pa3paboTaTb  KayecCcTBEHHble  MPOEKTHble  peweHus C
MWUHUMaNbHbIMW 3aTpaTaMuU BpPeMeHM W pecypcoB. Opyrumm
cnoBaMu, HeobxoAMMO MPUMEHEHME U pa3BUTME pPa3INYHbIX
CpencTB A8 aBTOMaTM3aUWUM MPOEKTHbIX paboT, KoTopbie
COKpalWeHHO HocAT Ha3eaHme CAMP (ot awrn. CAD -
Computer-Aided Design).

OCHOBHOM TEKCT

1. AHann3 COBpeMEeHHOro coctosHusa BIM-TexHoNornm B CTpOMTENBHON NHAYCTPUN

KoHuenums  MHGpOPMaUMOHHONO  MOAENMPOBaHMSA B  CcTpouTenbcTBe (BIM) BnepBble 6bina
chopmynmpoBaHa B 1970x rogax aMepuKaHCKUM y4€HbIM Yapsib3oM JacTMaHoM [1] n y>xe ¢ caMoro Havana
6bina HanpaBfiieHa Ha pelweHne npobnieMbl CUNLHOW 3aBUCUMOCTUM TOYHOCTM W HaLEXHOCTU OMUCaHUS
CTpoUTEsNIbHbIX MPOEKTOB 4YepTexaMu OT 4enoBeveckoro dakTopa. MpennoxeHHas KoHuenums CUCTeMbl
onucaHunsa cTpomtensctBa BDS (Building Descrition System) npeactasnsna cobol HOBYIO, 3aMeLLaloLLytO
OyMaXKHble 4YepTeXXn KOMMbIOTEPHYIO CUCTEMY, MNO3BONAOWEN XpaHUTb BCe Heobxoaumble AN
NMPOEKTUPOBAHNSA MHPOPMALIMOHHbIE AAaHHbIE M ONEPUPOBATL UMU.

MNo3pHee B CoeanHEHHbIX LUTaTax AMepunkn chopmmposascsa CoseT no CtponTtensHon MHdopmauum FIC
(Facility Information Council), koTopbin ¢ 2008 r. npeobpa3oBasica B HaunoHanbHblh KomnuteT Coe ANHEHHbIX
LLTtaTtoB AmMepukn no BIM ctaHgapTusaumm NBIMS-US PC (National BIM Standard-United States Project
Committee) [2]. CornacHo oduumansHoMy onpepesneHnio KomuteTa mMHOOPMauUNMOHHOE MOAennpoBaHue
30aHUA N COOPYXEHUN ABAAeTCA «UMPPOBbIM MNpeAcTaBieHneM GU3NYeCKUX ”  QYHKLMUOHANbHbIX
XapaKTepPUCTUK TEXHNYECKOro CoopyXeHunsa». BIM npenocTaBnseT oTKPbIThIA 4OCTYN K MOJIHOM MHhopMaLmm o
KakoM-n60 TEeXHUYECKOM COOPYXEHUN WU CIAYXUT HaOeXHbIM OCHOBaHUEM [N MPUHATUSA pPeLueHnn,
KacCaloLMXCA XKN3HEHHOMO LiKa JAaHHOMO COOPY>KeHMWS, KOTOPbIN BKJlOHaeT B cebs BCce npoLecchl, Ha4YnHas oT
PaHHMX KOHLeMNUMA A0 3KCrJyaTauMn 1 CHOBA AAaHHOIMO COOPY>XKEHMS.

Ha cerogHAWHWA feHb KoHuenuma BIM TexHonormm y>ke Bbilna 3a npefesibl NPOCTOro TPEXMEpPHOro
MoZenupoBaHua 3D (Tpy u3MepeHus: ANVH, WKUPMHa W BbICOTa) W BK/OYaeT B cebs yeTbipéxMepHoe
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mMoaennposaHue 4D ¢ hyHKUMEN BpeMEHN B Ka4eCTBe HeTBEPTOro naMepenuns [3], a Takxke natnmepHoe 5D
MOAeNnpoBaHMe, rae B Ka4ecTBe NATOrO M3MEPEHUs UrpatT posib AeHexHble 3aTpaThl [4]. Takum obpa3om,
TexHonorns BIM oxBaTblBaeT He ToJbKO 6a30Bble reomMeTpuyeckMe [aHHble O MNPOeKTe, a TakxXe
NPOCTPAHCTBEHHbIE OTHOLLEHMWS, aHaNIN3 NHCONALUN, reofie3n4ecKyo MHMopMaLnIo, a TakXKe Ka4eCTBEHHbIE U
KONMYECTBEHHbIE  XapakKTEePUCTUKN  OTAesIbHbIX KOMMOHEHTOB CUCTeMbl (Hanpumep, TexHu4yeckune
XapaKTepPUCTUKN ABEPEN/OKOH, MPOYHOCTHbIE CBOCTBa 6eToHa 1 T.4.).

B cneunanusnpoBaHHon cpene pa3paboTka npoekTe B BIM-cpene no3sonsieT ynpaBnaTb obuien
BUPTYasibHONW MWH(OPMaLMOHHON MOOENbl0 KaK Ha YpOBHE BCeX CNeuuajnucToB MPOEKTHbIX OTAEeN0B
(apXNTEKTYPHOro, KOHCTPYKTOPCKOro, reode3nmyeckoro, oTAesla reHnAaHWpoBaHWs, OTAENla UHXXEHEPHbIX
CnCTeM 1 T.4.) TaK 1 Ha YPOBHE PYKOBOASLLEr0 COCTaBa (PyKOBOANTENN OTAE/IOB N PYKOBOAUTENN MPOEKTOB),
a Tak>XXe Ha YpPOBHE npe3eHTauum npoekTa nHeectopaM. CTpykTypa NOCTPOEeHa TaknM 06pa3oM, 4TO KaXkAbl
cneumannuct MOXeT BHOCUTb W3MEHEeHWS B MPOEeKT TOJIbKO MO CBOEW JAucuuniavnHe B OAHY o6buyto
NH(OPMALIMOHHYIO MOAESb, YTO MO3BONAET COKPaTUTb MOTepu uHdOopMauuu npu nepepaye paspaboTok
Opyromy otgeny, a Takxxe obecnedymBaeT 6osee WNPOKYIO MHMOPMaLMIO O COCTOSAHUM U COCTaBe MoLeNu.

1.1 0630p cTpouTenbHoro pbiHka CAlP-MHCTPYMEHTOB AJ151 MPOEKTUPOBAHNS 34aHNA M COOPYKEHNI

CywecTBytowme CAMP nporpammbl MOryT 6biTb 06beanHeHbl B Tpu 6onbwunx rpynnel: CAD, CAM n CAE
cuctemsl. MNepeas rpynna CAD (Computer Aided Designed) NnpoAyKTOB OTHOCUTCS K pa3paboTke rpaduryeckon
COCTaB/iAOWEN MPOEeKTa, HanpuMmep, nNocTpoeHus 3D mogenenm wuam odopmneHns deptexen. Cnepyrowas
rpynna CAM (Computer Aided Manufacturing) mopenen nomMoraeT pewaTb TexHOJornyeckme 3adaudu
NMPoOn3BOACTBA, HaNpMMep, KOHTPOb paboTbl YMY, KOHTPOIb NPOM3BOANTENLHOCTU U T.4. TpeTbs rpynna CAE
(Computer Aided Engineering) ™Moaynem OTHOCUTCA HEMNOCPEACTBEHHO K WHXEHEePHbIM pacyeTam u
CTPYKTYPHOMY aHanun3y, a TakXXe KOHTPOJIO 1 NpoBepke pa3paboTaHHbIX peLleHn, HaX0XX AEHWIO KOJUTN3NA.

Ha paHHbI MOMeHT yxe paspaboTaHo 6onbwoe konuyectso CAMP mopynen passiMHHOro YPOBHS,
nossossoLme pewaTb 06LLIMPHOE MHOXKECTBO 3a4a4 NPOeKTUPOBAHNSA U IKCMTyaTaunm 34aHNN 1 COOPYXKEHUN.
Ha poccuiickom pbiHKe, a Takxke B cTpaHax CHIM Lumpoko pacnpocTpaHeH nporpaMmHbin npoayKT AutoCAD oT
koMmnaHum Autodesk Inc., KOTOPbIN B OCHOBHOM MPUMeEHSAEeTCS TOJIbKO A8 MaHyaJibHOW pa3paboTku yepTexen,
x0T obnapaeT WUPOKUMKM BO3MOXHOCTAMU MO co3fdaHuio 3D mopenein u HanucaHuWio pa3HoobpasHbIX
wabnoHoB aona onTtumMmsaumm paboyero npouecca, KOTOpble peaKko WCMOJIb3ylTCA  PSALOBbIMU
NPOEKTUPOBLLMKAMM N3-3a CZIOXKHO YCTPOEHHOr0 MaHyaJIbHOro yrnpasieHUa AaHHbIM (YHKLWOHANO0M.

MoHnMasa HeobXxoAMMOCTb CO3aaHNSA yHUBEpPCanbHOro BIM nHCTpyMeHTa Ana NPOEKTUPOBaHNA KOMMaHNs
Autodesk pa3paboTana HeCKONbKO MPOrpaMMHbIX MPOAYKTOB B 3TOM HanpasieHun. [Ond apXMTeKTypHOro
npoekTnpoBaHnsa 6bino co3gaHo npunoxeHue Autodesk Architectural Desktop, obnapatowee MOLWHbIMK
cneunann3npoBaHHbLIMN PYHKLMSAMM N MO3BOJISET CIKOHOMUTb BpEMs, a TaKXXe YAyywuTb YynpaBfieHue
npoektamn. [Apyroe nopobHoe npunoxeHne Autodesk Building Systems 6bn0 paspaboTtaHo ans
NMPOEKTUPOBAHNSA NUHXXEHEPHbIX CETEN N TakXe SIBJISIeTCA MOWHbIM UHCTPYMEHTOB Npu pa3paboTke cuctem
BEHTUNALNN, OTONNEHNA N APYTUX NH)XEHEPHbIX CUCTEM.

Ho camoe 6onblloe pacnpocTpaHeHe Ccpein NPOeKTUPOBLLMKOB BCEro MMpa MoJy4Yusao NpusioxeHue
kKoMnaHumn Autodesk aons HenocpenctBeHHoro BIM mopenuposaHusa Autodesk Revit Structure, koTopoe
ABNAETCHA YHMUBEPCasbHbIM MPOAYKTOM, COCTOALWMM He TOJIbKO M3 PYHKLMOHaNa BCeX BblllenepevynciieHHbIX
NPOAYKTOB, @ TakKXKe no3sonsioLlero paspaboTtaTb aHaANTUYECKYO MOAEeNb A1 KOHCTPYKTUBHOIO aHannsa, B
YacTHOCTW, pa3paboTkm uyepTexenm apmmpoBaHusa. bonee Toro Revit Structure no3sonseT co3gaTb
MOJIHOLLEHHYI0O WMH(OPMALMOHHYI0 MoAeslb MYTEM Ha3Ha4YeHUS K Ka)KAOMYy 3JIeMeHTy napaMeTpuyeckux
aTpmnbyToB, MoMoratowmuin ObLICTPO co3faBaTb BEAOMOCTU AN AdasbHenwen paboTbl CO CcMeTaMum 1
KaneHaapHbIMN rpamukamm.

N3 apyrux nporpamMHbIX MPOAYKTOB, MOMYJASAPHbIX Ha POCCUNCKOM pPbIHKE MOXHO BbIAEINTb
npunoxxerHne ArhiCAD oT komnaHun Graphisoft, kKoTopoe ABAfeTCS MOWHLIM MNPOAYKTOM ANS peanm3aunn
apXMTEKTYpPHbIX pelleHnin B BIM cpepe. Takxxe 601bLLION NONYASPHOCTbLIO MOJIb3YeTCSA MPOrpaMMHbIA KOMMJIEKC
KOMIMAC ot poccuinckon komnaHum ACKOH. W3 npeummyuwiects KOMMACa MOXHO BblAeNWTb MOJIHYIO
WHTerpauunto 4aHHOro KOMrJiekca C POCCUNCKMMUM CTaHdapTaMmu cepum ECKI n CNAC, 4T0 HaMHOro ynpowiaeTt
paboTy npoekTupoBlNKOB. MMeHHO wn3-3a pdaHHoro npeumywiectsa MK KOMMAC nony4mn wunpokoe
pacrnpocTpaHeHune B chepe MaLIMHOCTPOEHNSA U MaHy(haKTypHOro nNpon3sonCcTBa.

be3ycnoBHO, CMMCOK CUCTEM aBTOMaTu3auuum [N CTPOUTENbCTBa 34aHUA U COOPYXEHWUA He
OrpaHN4ymMBaeTCs Bbllenepevync/ieHHbIMU MPOorpaMMHbIMU KOMMieKcaMun. Ha coBpeMeHHOM pblHKe CyLecTByeT
60/1bLIOE MHOXXECTBO CUCTEM A1 PELLUEHUNSA Pa3HbIX MPOM3BOACTBEHHbIX 32434, KaK OT OT€YECTBEHHbIX, TaK 1
OT MHOCTPaHHbIX NponssoguTenen [5]. CTonT oTMeTUTb, 4TO BbibOp NporpaMMHoro obecrnevyeHns 3aBUCUT OT
MHO>XeCTBa (PakTOPOB, OCHOBHbLIMU 13 KOTOPbIX ABAAIOTCH COOTBETCTBME (PYHKLNOHANbHbIX BO3MOXKHOCTEN AN
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peleHna MNOoCTaBJIEHHbIX 3aAa4, AOCTYMHOCTb npuobpeTeHMs MnpoAykTa (B TOM 4uMCe, BO3MOXHOCTb
6ecnnaTHOro UCNOsb30BaHMA), AOCTYMHOCTb MOJyYEHUS TEXHUYECKOW MOALEPXKWU ANA MNosb3oBaTesen, a
TaK)Xe MHTerpaunsa osas KOHKPETHbIX HOPM U CTaHAAPTOB.

1.2 AHann3 npobsieM v OCHOBHbIX 3afay MPpUMeHeHUs WHCTPYMEHTOB A8 AUHaMUYecKoro
aHasmsa 3uC

OTaenbHyo 60/bLUYO FPYNNy NPOrpaMMHbIX KOMMEKCOB, KOTOpas Noka eLwé He bblna MHTerpnpoBaHa B
BIM npoaykTbl, COCTaBAAT MNakeTbl AN CTPYKTYPHOro aHaamM3a Mofenn NyTéM MpUMeHeHus MeTofna
KOHeYHbIX 3/1eMeHToB. OgHoM 13 npobnem cywecTeyowmnx BIM npoaykToB sBASETCA TO, YTO HM OOUH Takomn
NPoAyKT He crnocobeH npowmssecT MKS aHann3 camMoCTOATEsNIbHO, MO3TOMYy CyllecTByeT HeobxoammocCTb
NCMoJIb30BaTb CTOPOHHWUIN MPOrpaMMHbIN KOMMJIEKC. TakKUMW MPOrpaMMHbIMU  KOMMJEKCaMn ABASAIOTCA
pacyeTHble KOMMEKCbl, OCHOBAHHbLIE Ha KOHEYHO-3JIeMEeHTHOM MogenmpoBaHn MK nnn FEM (Finite Element
Method).

Hanbonee pacnpocTpaHEHHOMN MNPOrpaMMON Ha POCCUNCKOM PbIHKE CTasl NMPOrpaMMHbIA KOMMJEeKC
yKpanHcknx pa3pabotynkos SCAD Office. 9To o4eHb MOLLHbIA MPOAYKT OAS MOAEMPOBaHWA W pacyeTa
»ene3obeToHHbIX KOHCTPYKLWIA, KOTOPbIN MOSIHOCTbIO aganTupoBaH No4 PoCCUNCKMe HOpMbl. K coxaneHuto,
mopenuposaHmne B SCAD Office CNOXHbBIX KOHCTPYKLWIA, KOTOPble MOABEPXEHbl CUbHLIM HENHENHbIM
3aBUCMMOCTAM, MOXeT ObITb 3aTPyAHEHO N CBA3aHO C HONbLIMM KOIMYECTBOM MaHyasibHon paboTel [6]. Ona
KPUBOJIMHENHbBIX KOHCTPYKLMIA AaHHbIA MPOrpaMMHbIA KOMIMJIEKC He cnocobeH aBToMaTU4YeCKu creHepnpoBaTh
afeKBaTHYIO CETKY TPUAHTYIALNKN, YTO BbIHY>XAaeT NPOeKTUPOBLLNKOB BPYYHYIO MCMPaBAATb U BbipaBHMBATb
CreHepupoBaHHble 3/ieMeHThl. bosiee Toro, Ha npuMepe BeTPOBOro BO3AeNCTBMA OblIO AOKa3aHoO, 4TO
pe3ynbTaTbl AUHAMNYECKOro aHasin3a B AaHHOM MPOrpaMMHOM KoMrJjekce He obecne4vynBaloT CXOAMMOCTb C
3KCNepuMeHTasIbHbIMK [7], 4TO CTaBUT Mo COMHEHME MCNOJIb30BaHNE JAaHHOMO MPOrpaMMHOro KOMNeKca ANns
peLlleHns CAOXKHbIX MHXEHEPHbIX 3a4au.

[pyron LWUMPOKO W3BECTHbLIN MOAY/b OJIA aHann3a METOAOM KOHEYHbIX 3JIEMEHTOB - MPOrpaMMHbIN
komnekc JINPA, KOTOpbI ABASETCA OTKPbITbIM pecypcoM B oTanyme oT SCAD Office. Tem He MeHee, JaHHbIN
NMPOrpaMMHbI KOMMJIEKC HE CUJIBHO OT/IMYaeTCA OT NpeablAyLLEero No pacyeTHbIM pe3yabTaTaMm [8]. OCHOBHbIe
otanuma K Jlupa 3aknovatotcs B 6Gonee ynobHOM MoJsib30BaTeNIbCKOM UHTepdence M Apyrumun
hYHKLMNOHaIbHBIMN BO3MOXHOCTAMMN.

HecMoTps Ha BbiLLEeYNOMAHYTble HeAOCTaTKW, flaHHbIe NPOrpaMMHbIe KOMIMJIEKChI MO3BOJIAIOT MPOBOAUTL
OVHaMU4yeckue pac4yeTbl, HanpuMmep, pacyeT COOPYXKEHUN Ha CencMU4eckme BO3LENCTBUSA, Ha AENCTBME
UMNYJIbCHBIX U YAAPHbIX HAarpy3oK, a TakXKe BO3AENCTBMA Ny/ibCauunii BETPOBOro notoka [9]. OaHaKo AaHHble
NPOrpaMMHbIE KOMMJIEKCbl HEAOCTAaTOYHO aAanTMPOBaHbl AJ15 PELUEHUSA CNOXHbBIX HEJIMHENHBIX AUHAMNYECKNX
3aga4 [10]. K Takmm 3aja4aM OTHOCATCA Cay4Yanm MAAacTUHECKOro OMMCaHWA MaTepuanoB KOHCTPYKLMW,
HesNMHelHble reoMeTpunyeckme opMbl 34aHNNA U COOPY)KEHUN, @ TaKXXe BO3AENCTBNE ANHAMNYECKOWN Harpy3Ku,
C/ly4aiHO MEeHSIoLLLeiC BO BpeMeHU. B Takux cayvasx npy UCnosib30BaHNM BbILLEYNOMSAHYThIX MPOrpaMMHbIX
KOMMJIEKCOB AJ19 PEeLUEHNS CJIOXKHbIX MeXaHUYeckux 3agay MoryT 6biTb NoaydeHbl oWNBoYHbIe pe3yabTaThbl.

1.3 AHaJ/In3 COBPEMEHHbIX MOLX0A0B MOAE/INPOBAHNA ANHAMNYECKNX BO3AENCTBUI Ha 3uC € MOMOLLbIO
cpencts MK SOFISTIK

3a nocnefgHue HeCKOJIbKO JIeT Ha POCCUNCKOM pbiHKe HabupaeT NonyaspHOCTb HEMELKKUA MOAYbHbIA
npoaykT ona MK3 aHanusa SOFiSTiK FEM. OgHouMeHHas koMnaHua SOFiSTiK GmbH no pa3paboTke gaHHoro
npoaykta 6biia ocHoBaHa B 1987 r., naemHbIM BOOXHOBUTENIEM KOTOPOW CTan npodeccop MIOHXEHCKOro
TexHuyeckoro yHmBepcuteTa [eHpux BepHep. Ha cerogHAawHuiA pdeHb MK SOFISTIK wncnonb3yetcs
npoekTuposLwmkamn 6onee yem B 30-Tn CTpaHax mupa. B Poccnn OaHHbIA MPOAYKT Ha4vas NPUMEHATLCA C
aHanM3a reoTexHU4YeCKUX OCHOBaHWN, YTO OTJIMYAETCH BbICOKOW cTerneHbio HenuHenmHocTu. MK SOFISTIK
oT/INYaeTCAa WUpokon 6a3on cTaHOAPTOB, B TOM YUCSIe N POCCUMINCKON, a Tak»xe 6obLuoin 6a30i AUHAMUYECKNX
npodguien ona BeTPOBbIX BO3AENCTBUN N aKceseporpaMm Ons 3emneTpsaceHun. bonee Ttoro, TpuaHrynaums
CeTKN 3JIEMEHTOB OTJINYAETCA BbICOKOM CXOAMMOCTbIO, Y4TO, KOHEYHO, MPUBOAUT K MakKCMMasibHO TOYHbIM
pe3syabTaTaM M HAMHOI 0 yrnpoLiaeT paboTy npoeKkTnpoBsLLnKa. Ho caMbiM riaBHbIM ocTomHCTBOM MK SOFISTIK
ABASETCHA MOJIHAA AOBYCTOPOHHAA wHTerpaumsa ¢ Autodesk Revit Structure, koTopas mno3BonseT Kak
UMMNOpTMPOBaTb OObEKThI OJ18 pacyéTa yCUIMA, Tak M IKCMOPTMPOBaTb pe3yabTaTbl 06paTHO B Revit ans
ohopMneHunsa YyepTexxen apMmpoBaHus.

Ons opnHaMmmnyeckoro aHanamsa MK SOFiSTiK BkatovyaeT monynb DYNA, nossonsiiowmin pewaTtb 60bLUOin
CNeKTp pacyeTHbIX 3afa4, TakKUX Kak:
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e CTAaTUYECKUI aHaIM3 COMETaHUA Harpy3oK, AeNCTBYIOLWNX Ha TPEXMEPHbIE, MJIOCKNE U
0CeCUMMETpPUYHbIE CUCTEMBI;

e CTAaTUYECKUIN aHaIM3 COYEeTaHUA Harpy3ok rnocie aphekTos TEopWUK, y4MTbIBAIOLLEN YJI€HbI BTOPOro
nopsaaka;

¢ Bbl4MCNeHne COBCTBEHHbIX YaCcTOT TPEXMEPHbIX CUCTEM;

e BblYncneHne cobCTBEHHbIX YNCeN MOTepn YCTONYMBOCTM NPU NMPOAOILHOM U3rnbe ons TpéEXMepHbIX
cucTem;

* HesIBHOE MpsIMOe UHTErpupoBaHne ypaBHEHUS ABVXXEHNS AJ1S COOPY>XXEHW C MPON3BOJIbHON
aMmopTunlauunen;

* ABHOE NMPSAMOE NHTErpupoBaHNE HEJIMHENHbIX YPAaBHEHNA ABVXKEHUN;

e B3auMMOAENCTBUE C Harpy3kamu OT ABMXXYLLEro cocTaBa U C BETPOBbIMWU BO3AENCTBUAMY;

* B3aUMOOENCTBUE CUCTEMbI «KFTPYHT-KOHCTPYKLMS» METOAOM rPaHNYHbIX 3JIEMEHTOB;

* VIHTErpMpoBaHNe ypaBHEHUS OBUXKEHWI NYTEM Cyneprno3numm MmoaabHblx hopMm;

e CTauMoHapHble KonebaHns n Bo3byXAeHUsa Yyepes CrneKkTpbl.

CTOMT Tak>Ke 0TMeTUTb, 4To Ntobas 3agada B MK SOFiISTIK MoxxeT ObITb peLleHa C MOMOLLbI HanncaHus
KoZla Ha BHYTpeHHeM sa3blke nporpammMmmnposaHuna CADINP. Bonee Toro, ncnonb3osaHne 0aHHOro MHCTPYMeEHTa
No3BOSAET 3HAYUTENbHO PaclnpUTb DyHKLMOHAN MHTepdenca nporpaMmel. Hanpumep, B TEKCTOBOM (haiine
MOryT 6bITb ONMcaHbl tlobble PYHKLMMW, MO KOTOPLIM U3MEHSAETCA Harpyska (B T.4. U ANHAMUYeCcKas) uam MmoryT
6bITb HamMucaHbl WabnoHel A netan (KomaHabl #DO, #IF n T.4.), KOTOpble 3HAYUTE/ILHO YCKOPSAT M
ynpowiatoT paboynin npouecc AN KOHCTPYKTopa.

C TOYKWU 3peHus yBesINYEHUSA MPOU3BOAUTESIbBHOCTU ONSA pelleHns AUHaMUYeCcKuxX 3ajad B AaHHOM
MOAYyJie UCNOJb3YIOTCA JIMHENHbIE aNropuTMbl. TeM HE MeHee, HEKOTOpPbIE BaXKHble HeJIHEeNHble 3PdheKThb
MOryT 6bITb ONUcaHbl B faHHOM MoayJie. K TakuM adhhekTam OTHOCATCA YCN0BUE ABUIKYLLNXCA KOHTAKTOB AN1s
onncaHns B3aMMOLENCTBUA C TPaHCMOPTHbIMW CPeAcTBaMu, BCe HeNnHelHble 3MMEKTbl ANS MPYXMHHbIX
3/1IeMEHTOB, BKJIlOYas ABHblE€ 3aBUCMMOCTU MEXAY CUIaMy U MepeMeLLeHMsSMU U MOoJasibHbIX aHanus. Ons
3neMeHTOB 6anoK AOCTYMHbI BCE HesMHEelNHble B3aVMOAENCTBMA CO CTauMOHapHbIMU U HeCTauMoHapHbIMMK
(BKNOYana BETPOBble) HaArpy3o4HbIMM BO3LENCTBMAMM, @ TakXe CKaykoobpasHbIMU (MMMYAbCHBIMK) W
HeyCTaHoBMBLUMMUCA KonebaHnsMn. bonee Toro, A8 OBYMEPHbIX W MJIOCKMX 3JIEMEHTOB AOCTYMeH aHaaun3
CKOpOCTel MOTOKa BAOJb MOBEPXHOCTW/CTEPXKHS, @ TakXe MoAenupoBaHMe TMpoAyBKM O6bEKTOB
a3poAMHaAMMYECKMMIN MOTOKaMU, U COOTBETCTBYIOLWAA CUMYNALMA UCNbITaHUM B aspoAuHaMuyeckon Tpybe
[11]. Ans o6beMHbIX 371eMEHTOB AOCTYMNHO SIBHOE MHTErpnpoBaHue ans BCeX HeJMHENHbIX MaTeprnaslos.

BbiBOObI

CoBpeMeHHble  BbIMMCAUTENIbHbIE MPOrpaMMHble  KOMMAeKCbl o6nafaloT  WupokuMmn criocobamum
MOLENINPOBAHNA 3[0aHUA U COOPYXEHWUN, a TakKXe WX KOHCTPYKTUBHOro aHanusa. N5 KOMMJIEKCHOro
npoekTuposaHma 3uC Hanbonee akTyaslbHO WCMOJIb30BaTb METOAbl M TEXHOJIOTUM OA8 MHDOPMALMOHHOIO
mMogenuposaHus (BIM-TtexHonoruu). [Ona [uMHaMM4Yeckoro aHaam3a Haumbonee ocTpo cTouT npobnema
MOLENINPOBaHNA MNOBEAEHUA KOHCTPYKUMM OT B3aMMOAEWNCTBMS C HeCTaunoHapHbIMW BO3OENCTBUAMMU,
HEpPaBHOMEPHO N3MEHSAIOLLNMUCSA BO BPEMEHN.

K coXXaneHuio, He BCe BbIYNC/IUTESIbHbIE MPOrpaMMHbIE KOMMJIEKChI CMOCOBHbI pelwnTb Nogo6HY0 3aga4dy
DA CNIOXKHbBIX FEOMETPUYECKUX CUCTEM U BONbLINX MAaCCUMBOB MCXOOHbIX AaHHbIX.
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Automatization on all stages of construction process is one of
the most important aspects that provides high quality
standards in conditions of actively developing building industry.
Necessity of solution of non-typical cases in construction of
unique buildings, for instance, the modelling of non-stationary
loadings, demands a certain method of model engineering that
would simplify engineering process and develop high quality
design solutions with minimal time and resource consumption.
In other words, application and development of different
methods of computer-aided design (CAD) is required.
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