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VJIK 72:004.9 A.B. MuxaiijieHK0
KaHo. apx., ooyeum kagh. ITA, KHYHA

IHTETPALIMHA CTYIIHb IPOEKTYBAHHS TA BYJIIBHUIITBA

AHoOTaIisA: y CTaTTl pO3KPUBAETHCS CYTHICTh Ta nepeBarn BIM TtexHonorii as
ONTUMI3AIli MPOLIECY apXITEKTypHOTO MPOEKTYBaHHS, OCOOJMBOCTI 1 MEPCIEKTUBU
IFC - yniBepcanbHOro 00'eKTHO-OpieHTOBaHOrO (hopmary manux ramyseBux CAIIP.
HageneHi npuknaay UIFOCTPYIOTh MOKIMBOCTI B3a€EMO/IIi apXITEKTOPIB, 1H)KEHEPIB Ta
IHIIMX YYaCHHUKIB MPOEKTYBaHHS Ta OyIiBHHUIITBA CIIOPY/I.

KitrouoBi cinoBa: npoekryBanss, BIM, inrerpauis, [FC.

CydacHa apXiTeKTypa pyXaeTbCsi IO MLUIIXYy BIUIBHUX (OPM, CKIAJTHUX
KOHCTPYKI[I 1 BIiATOYEHUX pimeHb. OcTaHHIM YacoMm Oarato TOBOPSATh MIPO
MOJEJIbHUNA MIAXIA 0 HPOEKTyBaHHs, TOOTO Mpo 1H(pOpMaliiiHE MOAEIIOBAaHHS
oyaisens - BIM (Building Information Modeling), abo, sk me KaxyTb, MHpo
BIpTYyaJIbH1 Oy AiBIIi.

3a yac cBoro icHyBaHHs po3BUTOK CAIIP-CAD BusiBUBCS HalOUIbII ICTOTHUM B
apXxiTeKTypHO-0y11BEIbHOMY MpoeKTyBaHH1 Ta OyniBHUUTBI (AIIB), ne 3a octanHi 30
POKIB MpPOrpaMH NPOCTOI JBOBUMIPHOI IMOOYJOBU KpPECIEHb NEPETBOPUIIMCS Ha
JOJIaTKH 1HTErpoBaHOTO iH(popMamiiHoro mojentoBanas (BIM) 1 3abe3nedyrorsh
KOMILJIEKCHI PIIIEHHS ISl apXITEKTOPIB 1 IPOEKTYBAIBHUKIB. PO3p0o0IieH1 cemnianbHo
st inaycrpii AIIb nporpamu BIM HanaroTh peanibHi OyA1BEIbHI €IEMEHTH, 3 IKUMH
aBTOMAaTHUYHO 3B'SI3yIOTHbCSI KOHCTPYKTHBHI JIaHl, IO BOJOAIIOTH OaraTuMu 3aco0aMu
Bi3yaumizaiii [1].

OcHoBHuii mnpuHuun BIM mnonsrae B TOMy, IO apXITEKTOPH MOXKYTh
BUKOpUCcTOBYBaTU 3D-monens OynaiBimi AJjisi BUIOOYBaHHSI 3 HEi BCIX HEOOXITHUX
KpECJeHb MPOEKTYy Ta 300pakeHb OyiBIl, BKIIOYAKOUHM PO3pi3H, (acanu, neran Ta
BY3JIM €JIEMEHTIB, pealicTU4HI (POT0300paKeHHs, NPE3EHTALIHI MaTepialid, a TAKOX
pe3yabTaTh MPOBEACHHS PO3paxyHKIB 1 BapTicHOi ouiHku (puc.l). Jlo HaWO1IbII
BAXJIMBUX acleKTiB Meroay BIM BigHOCATH:

"  KOHIEMIIII0 €IUHOTO (haliTy - BCS MOJENb OyAiBil 1 BCI ii J0IaTKOB1 MOJAHHS
MICTATBCS B OJHOMY (paiiiii BIpTyalbHOrO OyAMHKY;

" BUKOPHUCTAHHS PEAJIbHUX apXITEKTYPHUX €JIEMEHTIB Y MOJCIIIOBAHHI;

" 3MiHH, U0 NPOBEICHI B MOJIE, BIUTUBAIOTh HA BC1 KpECHEHHsI (1 HaBIaKK);

" aBTOMAaTU30BaHUW TEXHOJIOTTYHUI MPOLIEC CTBOPEHHS JOKYMEHTAL;

" apXITEKTYpHUH KOHTEHT (010110TEKN);

" HaJaHy ejleMeHTaM iH(opMallio mpo OyIiBIIO;

" TeHepalilo J0JaTkoBoi iH(opMaiii (Bi3yanizallis, aHiMallis, IOPOBEACHHS
PO3paxyHKIB, MOOY/10Ba KATAJIOT1B).
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Puc. 1 BIM - gipmyanvna ocHo8a apximekmypHo20 npoeKmy

Innyctpis AIlb #ine nwisxom iHTerpanii pizHux aucuuiUiiH. CroiBmpains cTae
CTaHJAPTHUM MeXaH13MOM. TUTbKH PO3BHHEHI TEXHOJIOT1l CIUIBHOTO BUKOPUCTAHHS
JAHUX MOXKYTb CIPHUSTH MIATPUMINL €()EeKTUBHOI B3a€EMOJIl, sKa 3BOAUTHCS [0
BHYTPIIIIHBOI Ta 30BHINIHBOI criBmpail. BusBieHHs HOBUX €(EKTUBHHUX IILUISXIB,
CHOpsIMOBaHUX Ha ONTHUMI3aIliI0 MPOLECY NPOEKTYBaHHS Ta MHOro pe3yJbTaTiB, -
3AJIMIIAETHCS aKTyaJIbHUM 3aBJIaHHSM.

[Iporpamu BIM B3aemomitoTh 3 1HIIMMHU TaJy3€BUMH MHporpamMaMH 4yepe3 pi3Hi
ycTaneHi i HoBi (daitnoBi dopmatu tuny - DXF, DWG, PDF, DWF, Google Earth,
XML, U3D.

Tenep Ha 3MiHY JIBOCTOPOHHHOMY (hailyloOOMIHY JaHUMU Ha PIBHI JIHIH,
HITPUXYBaHb, TEKCTOBUX OJIOKIB, pUCYHKIB, Y KpPaIllOMy BHUIIAKY, B3a€EMOIOB'I3aHUX
MPOCTOPOBUX MOJIITOHAIBHUX MOBEPXOHb, TPUXOAUTH YHIBEPCATbHUNA MPOMUCIOBUIA
CTaHJapT, B AIKOMY OYJliBeJIbHI €JIEMEHTH 30epiraroTh opuriHaibHy iHbopmarliiro BIM
1 JIMII€ BIOCKOHAIIOIOTHCS MPOTSATOM YChOTO TEPMIHY KHUTTS IPOEKTY.

VY BeNMKOMY KOJEKTHMBI OCHOBHMX YYaCHHUKIB 3BEIECHHS 00'€KTY, apXITEKTOpHU
IpaloTh BAKJIUBY POJIb, OCKUIBKMA BOHU € €IUHUMH, XTO BECh YaC KOOPAUHYIOTH JIaHi
PO MOTOYHUN CTaH MPOEKTY ISl BCIX IHIIMX YYaCHUKIB (purc.2). SKIIO apXITeKTypHI
KOMIIaHii HE 3MOXYTh MPUCTOCYBATUCS J0 LIbOIO KOMYHIKAI[IHHO-IIEHTPaIi30BaHOTO
CBITY CITIBpOOITHUIITBA, TO BOHU HE B 3M031 OyIyTh BUKOHYBATH BEJIUKI MPOCKTH [2].

IAI (International Alliance for Interoperability) - 1me anbsiHC opranizailii, 110
HAIUICHUWH Ha MiJABUIIECHHA TMPOAYKTUBHOCTI Ta e(PEKTHMBHOCTI y OyiBeNbHIM
IHIYyCTpil Ta 1HAYCTPIli YNpaBIiHHA BUPOOHUYMMH TIOTYXKHOCTAMH. [lepkaBHi
opraHizailii, 1HCTUTYTH ¥ OCHOBHI BHUPOOHHKH IPOTPAMHOI0 3a0e3MeUeHHS
(Autodesk, Graphisoft, Bentley, Nemetschek Ta 1H1111) nepekonammcst B He0OX1HOCTI
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IHXeHepwU
Puc. 2 Yuacnuku 63aemo0ii npoexmyeanns i 6yoisnuymea 06'ekma

CTBOPEHHsI YHIBEpCaJIbHOI KOMYHIKAI[IiHOI MiIaTGopMu JaHUX 1 B OyIiBEIbHIN
iHaycrpii. bararo po3poOmoBaviB mporpaMm, M0 MIATPUMYIOTh 1H(OpMailiHe
mozemoBaHHs JaHux (BIM), mpoekryBaHHs OyZaiBenb 1 CHOPYH, MPOEKTYyBaHHS
oOnagHaHHs JUIsl HArpiBy, BEHTW AL 1 KOHAUMLIOHYBaHHS, TPOBEACHHS TEPMIYHOIO
aHaJli3y, IPOBEJICHHA PO3PaxyHKIB MOTPeOM B MarepiajbHUX 1 TPYAOBHUX pecypcax,
aKTUBHO IparnyTh peandyBaTy miaTpuMKy IFC y cBOiX mporpaMHUX OpOIyKTax.

OcnoBna mepeBara Bukopuctanus IFC (Industry Foundation Classes),

pospobnenoro IAl, B mopiBHsAHHI 3 iHIKMMHU ¢aitnoBuMu ¢GopMaTamu, MOJIATAE B
TOMY, IO B Ipouecl nepeaadl gaHux 30epiraetbes iHpopmaris BIM. To6To Bci
CTPYKTYpHI 00'eMH1 enemeHTH Mojenl (OyaiBenas 1 crnopyn) 30epiraroTe CBOKO
CYTHICTh 1 IPHU3HAYEHHS BIJANOBIAHO A0 Kiachdikauii OyJiBEIbHUX E€JIEMEHTIB IIO0
BUILJIMBAIOTh 3 YCIMa OPUTIHAJIBHUMU BJIACTUBOCTAMM 1 MapaMeTpamMu HE3aJIEKHO B1Jl
BUKOPUCTOBYBAHOT'O NPOTPAMHOI0 CEPEOBUIIA 1| BUKOHYBAaHUX HaJl HUMH ONEpalliil.
Hampuknan, crinm abo0 NEpeKpUTTs 3aJIMILAIOTHCS CTIHAMU Ta MEPEKPUTTAMHU 1
30epiraloTh BCIO padinie onucany st Hux 2D-1 3D-1ndopmarniro nicins toro, sik IFC-
(aiin BIAKPUBAETHCSA B IHILIOMY JTOJATKY.

* JFC - ue cranHmapTHe YHIBEpPCAJIbHE CEPENOBHILE, L0 CIPHUAE CHUIBHOMY
BUKOPUCTaHHIO 1H(poOpMamii 1 MOXKJIMBOCTI B3aeMOAIl Ha BCIX eTamnax
YKUTTEBOTO UKy TOOY10BU Oy A1BIIL.

» [FC — 1e eleMeHTH NaHWX, sIKi SBJSIFOTH YaCTHHHU OyIiBIi a00 eIeMEeHTH
IPOLIECIB 1 MICTSTh PEJIEBAHTHY 1H(OPMALIIO PO BCl TaKl YACTUHHU.
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IFC BUKOpUCTOBYETHCS MporpamMamu abu NoOyAyBaTH KOMI'IOTEPHY MOJEIb,
sKa MICTUTh BCIO 1H(OpMAIIito PO YacTUHU OYAIBII Ta iX B3a€EMO3B'SI30K 3 METOIO
3a0€e3Me4eHHsI CIIUIBHOTO JIOCTYITY A0 MOJEJII BCIM YYaCHUKAM MPOEKTY.

Croroani IFC - ne HelTpanbHUM, BIAKPUTUHN 1 00'€KTHO-OpIEHTOBAHUM (hopmaT
daiiniB 15 3a6e31eueHHs 1HTeponepadeTbHOCTI B MPOEKTHO-OYIIBENIbHIN 1HIYCTIi.
3apeectpoBaHo MixHapoHOW opraHizariero cranaaptiB sk ISO/PAS 16739. Mae
kuibka pizHOBUAIB (IFC2x3, ifc XML Ta iH.), mo Takox 3a3Hanu koayBanas [SO [2].

Mogens BIM, iMmopToBaHa B 30BHIIIHIO MPOTpaMy aHalidy, HaJla€ IIHPOKHUI
Jiara3oH MOXKJIMBOCTEH 1110/10 BUKOHAHHS aHANITHYHUX (PYHKIIIH (puc. 3).

BusasneHHs CTpykTyp- OHepreTuny-
KOHNiKT- HUN HUN
HUX aHanis aHanis
cuTyauin

Moaenb
g | <—>

~
HarpiBaHHS, OuiHKa YnpaBniHHsA
BeHTUNAUISA, BapTOCTi BUPOOHMY.
KOHAMLi0- NOTYXHOCTA-
BaHHS MM

Puc. 3 IFC - cyuacnuii popmam 63aemo0ii ¢ CAIIP

3acTocyBaHHsS aBTOMAaTH30BAaHUX METOJIB KOOpIWHAIi OyNiBHHIITBA ISt
IIaHyBaHHsS OyJiBEIbHUX POOIT Ja€ CyTTEBI MEpeBard Ha eramax MOJICTIOBaHHS,
OIIHIOBAHHSI, YIOPSAKYBAaHHS, MOCTa4aHHS Ta ymOpaBiiHHA OymiBHUIOTBOM. Ilimxin
BIM cnpusie onTUMaJbHOMY CIUIBHO BHUKOPHCTOBYBAaHOMY CEPEIOBHUINY SIK JUIS
"BHyTpimHIX", Tak 1 "30BHIMHIX" CcHeliali30BaHUX JI0AAaTKIB (KOHCTPYIOBaHHS,
00IrpiBy, BEHTWJIAILIi, aKyCTHUKH, €JICKTPOOOJagHAHHS, IOXKEKHOTO OO0JaTHaHHs,
1 IHOMHOT0 00J1aIHAHHS, EHEPreTUYHOTO aHajli3y, BApTICHOT OL[IHKH TOIIIO).

Ha nmpuxnan, VICO Office Suite Ha ocHoBiI 5D-mojeni 103BoJisiE€ OILIHIOBATH
BapTICTh PI3HUX QJIbTEPHATUBHUX IPOCKTHHUX pimeHb. Okpemi 00'ekTH Mopeni
3B'S3YIOTHCSI 3 OIIHOYHUMM METOJIMKAMHM, SIKI OMUCYIOTh METOJM iX OYJIBHHUIITBA 1
pecypcH, Mo s IIbOTO BHUKOPUCTOBYIOTHCS. J[0OyTTS BCiX HEOOXITHUX TaHUX 3a
eJIeMEHTaMH MOJIelll 3 BOYI0BaHUMU crienudikaiisiMy BiiouBae (iHAHCOBI BUTPATH.

BIM 1 nponmatku koopauHalii OyAiBHUIITBA, CIUIBHO 3 1HCTPYMEHTaJIbHUMHU
3aco0aMu  BUSBJIICHHS KOH(IIKTHMX cCHUTyalid, TakumMu sk  NavisWorks,
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3a0€3MeuyloTh AaBTOMAaTHYHE BUSBJICHHS HEBIAMNOBIIHOCTEH MK CTPYKTYPHUMH
KOMIIOHEHTaMU  MPOEKTY,  3IIHCHIOIOTh  IPOCTOPOBO-YACOBY  KOOPJMHALIIO,
ONTHUMI3YIOUYH, TAKUM YMHOM, MIPOLIECH TUIAHYBAaHHS Ha OyIBETbHOMY MaWJaHUYMKY 1
X1 poOiT, 1110 HA HhOMY BUKOHYIOThCHI.

[Iporpamui kommekcu JIIPA Soft, SCAD Office, 3a miarpumku Qopmary
nanux IFC, € cydacHUMU IHCTpYMEHTAMU JJISI YUCEIILHOTO JTOCTIIKEHHS MIITHOCTI 1
CTIMKOCTI KOHCTPYKIIiM, iX aBTOMAaTHU30BaHOTO mpoekTyBaHHs. Ilependadaerbcs
pO3paxyHOK Ha  JMHAMIYHI Ta  CTaTM4YHI  BIUIMBM 3  MOJIEJIOBAHHIM
HaWPI3HOMAHITHIINUX KOHCTPYKIIH, CHCTEM 3ai300€TOHHHUX 1 CTAJICBUX CJIEMEHTIB
OyniBenb, OyaiBeNb 3 LErISIHUMHA CTIHAMHU BIJMOBIIHO A0 HOpMmaTuBiB Kpain CHJI,
€Bporiu, Adpuku, A3zii ta CIIA. ¥V mporeci poOOTH KOMIUIEKCIB MPOBOIUTHCS
po3paxyHoOK OyiiBii Ta ii OKpeMHX 4YacTHH 3 (POpMyBaHHSIM POOOYMX KpecieHb 1
CXEM apMyBaHHsS KOHCTPYKTHUBHUX eyieMeHTiB. [Ipu mipomy BIM crnouaTky ciy>KuThb
OCHOBOIO /111 (pOPMYBaHHS PO3PAaXyHKOBOI CXEMH, a MO 3aBEPIICHHIO PO3PaXyHKOBOI
YACTUHH CEPEJIOBUIIIEM MOJAIBIIONO0 peAaryBaHHs.

MagiCAD - oaus 3 npoBigHuX nporpamMHux koMiiekciB CAIIP pist BHyTpilmHIX
1H)KEHEpHUX CHUCTEM, 3aCHOBAHHWH Ha MIATPUMKY €IUHOI mudpoBoi Moaem OyiBii i
craugapty IFC 2x3. MagiCAD wmictuth BOyJOBaHI PO3paxyHKH IO MiAOOpy
nepepiziB TpyO, MOBITPOBOJIIB, OATAHCYBAaHHIO CHCTEMH, aKyCTUYHI Ta T1ApaBIiyuHI
PO3paxyHKH, PO3PAXYyHOK TEIIOBTPAT, TPACYBaHHS KaHAIIB TOLIO.

Kowmr'torepHe MozenntoBaHHsl CIIOKUBAHHS €HEPrii B paMKaxX PO3BUTKY '"3€JIEHUX
NPOEKTIB" Ta rapMOHIIHOTO MPOEKTYBAHHS BUKOPUCTOBYETHCS JJIsl OLIIHKK MO>KJIMBO1
eKoHOMIi eHeprii Oy/iBJIel0 Ha BCIX eTamax Mpolecy MpoekTyBaHHS. KommaHiero
Kirksey po3pobieHo meton '"3eneHoro OyAuHKY' 3 MPOBEISCHHSIM aHali3y PI3HUX
eKCIUTyaTallliHUX MOKA3HMKIB, SIKUM JIETKO 3aCTOCYBATH 1O OYJIb-SIKOTO MPOEKTY. 3
TOYKM 30py '"3ejeHux" XapakTepUCTHK OILIHIOIOTH: IUIaHYBaHHS MiCIIEBOCTI,
opieHTarito OymaiBimi, JaHaAmadTHY apXiTeKTypy, OOJIK JEHHOI OCBITJICHOCTI,
BOJIOCIIOKMBAHHS Ta BUJI HA30BHI 3 MPUMIIIEHb JIJIsI MEIITKAHIIIB.

3a nmomomoror Mmozeni BIM 1 cymichocti ii 3 IFC, ska BucTymae B SKOCTI
TOJIOBHOTO JDKEpesia JaHMX, Takl JIJepu MporpaM EHEepreTUHYHOro aHamizy, sK
Ecotect, EnergyPlus i RIUSKA, 103B0JIII0Th TPOEKTYyBaJbLHUKAM TpaltoBaTt B 3D
1 MICTSTh BCl HEOOXiJHI 1HCTPYMEHTH JUIsi CTBOPEHHSI €HEPreTUYHO e(EKTUBHHUX
OyIWHKIB, 1110 HAJAIOTh:

* rpadiyHUN aHAII3 CIIOKUBAHHS Ta aKyMYJIIOBaHHS CHEPTii;

"  MOJeIIOBaHHS €(EKTIB YTBOPEHHS TIHEH, OCBITIICHOCT1, aKyCTHUKH, BEHTHIIAIT

Ta 1HIIMX €HEPreTUYHUX IOTOKIB;

" pe3yJbTaTh - PO3PaXYHKU 3aBAHTAXKEHOCTI, €HEPTeTHUYHMI aHaji3, HempsMi

e(eKTH HaBKOJHMIITHHOTO CEPEIOBHUIIA.
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i mporpamu MOXXyTh BUKOPUCTOBYBATHCS JJI ONTUMI3AIlll TaKUX CHUCTEM, SIK
CIIOKMBAHHS COHAYHOI TEpPMalbHOI Ta CBITJIOBOI €HEprii Ha IMOYaTKOBIH cTafii
POeKTyBaHHS (puc. 4).

CTpyKTYypHUIA aHani3
AxisVM

CrAP Al an N FANER AL S

\

ArchiCAD

EHepreTnyHnn aHania
Riuska

Sipen [

Puc. 4 Ilpuxnao cymicnocmi npoexkmnozo 3D-cepedosuwja

Ha Tii1 e ocHoBI, 3a nonomororo goaatkie ArchiPHYSIK a6o Green Building
Studio xopuctryBaui ArchiCAD (Allplan, Revit Architecture Suite Ta iH.) 371aTHI
OI[IHUTU 1 TIOPIBHATH TMPOEKTHI aJbTEPHATHUBU HA OCHOBI OIEPATHBHOI OI[IHKH
eKCIUTyaTalllHUX XapaKTEPUCTUK MIPOEKTY:

" TOYHHMH aHaJi3 eKCIUTyaTallliHUX EHEPreTUYHHX XapaKTepUCTHK OymiBIl 3

ypaxyBaHHSM HOTO OKPEMHUX KOMIIOHEHT 1 BChOT'O MPOCTOPY;

" [IOBHMH TEpMIYHUHN aHaji3, BKJIIOYalound KoedilieHT Teruionepenayi, 1udysio

BUIAPIB 1 aMILIITYy TeMIEpaTypu;

" BUSBJICHHS BIJIXWJEHb Y TIOPIBHSHHI 3 TMOMNEPEIHbO BCTAHOBJICHUMU

3HAYCHHSIMH.

Bce 1me 3MiHIOE CyTh €HEPreTHYHOro aHajizy 3 (QopMaiabHOI MNPOLEAYpPHU
NPOBEJICHHS 1IOT0 aHAN3Yy B KIHI MPOIECY MPOEKTYBAaHHS, KOJU BXKE€ MI3HO WIO-
HeOy/b 3MIHUTH, Ha BHUCOKOC(MEKTUBHUN 1HCTPYMEHT, SKUH HaJae MIATPUMKY
apxiTeKTopam B KPUTUYHI MOMEHTH MPUUHATTS MPOSKTHUX PIILICHb.

3HAYHOIO 3PYYHICTIO CYyYaCHUX JOJATKIB € 3JaTHICTh HIBUJIKOIO Ta HAOYHOTO
BIJICTE)KCHHSI BCIX 3MIH, IO BHOCATBCS B TMPOIECI JOKYMEHTOOOITY CHIIBHO
BukopuctoByBanux mozener IFC. VY Xxoal MNOCTIMHOIO BIOCKOHAJIEHHS Ta
JOTIOBHEHHSI €UHOI 1H(QOpMALIHHOI MOJENl, MPOTIrOM BCHOTO TEPMIHY JKUTTSA
MPOEKTY, BAXKJIMBOIO JIAHKOIO CTa€ ONEpPaTUBHE BIJICTEKEHHS 3MiH, SIKI BHOCSTBHCS.
30KpeMa, Mpu TOPIBHSAHHI Bepcidi Mojeled MOXYTh IMIIOPTYBaTHCS TUIBKU
BIJIMIHHOCTI, 1110 B1JIOOpaXalOTh OCTaHHI 3MIHM B MPOEKTI 3a JOMOMOTOI KOJbOPY
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a00 IHIIUX OMHUCIB (HANpHUKIaa, YSPBOHUM - BUJAJICHI, 3€JICHUM - CKOPEKTOBaHI,
CHHIM - HOBI1 €JICMEHTH).
be3s aktuBHoro Bukopuctanus mnporpam CAIIP 1 aBTOMaTu30BaHOTO
BUPOOHUIITBA BAXXKO MIATPUMYBATH HEOOXIJIHUM piBEHb CBOOOJU IPOCKTYyBaHHS.
Mamuan 3 YIIY 31matHi BUKOHYBAaTH HaWCKIIAHINI OyAiBeIbHI KOHCTPYKII 3
BEJIMKOIO TOYHICTIO, SIKa JIOCATAETHCS B MPOEKTax 3a JomoMorow noxatkis BIM /
CAIIP.
3aBOJICbKE BHUTOTOBJIEHHS CTaHAAPTHUX OYJIBEIIbHUX KOHCTPYKIIA BHUMAarae
iHTerpaiii npoekryBaHHs 1 BupoOHunrTBa. I[loennanus BIM 3 mporpamamu CAM
(Computer-Aided Manufacturing - aBTOMaTH30BaHe BHUPOOHHIITBO) 3a0e3meuye
CIIOKIMHUN mepexil BIiJ MPOEKTyBaHHS 10 BUpOOHMITBA. llel TeXHOJIOTIUHMIA
npoIriec, SK MPaBWIO, BIAOWBA€E IIICTh KPOKIB MEPEXOJy BiJ HPOCKTYBaHHS IO
OyniBHuiTBa [1].
1. 3a gomomoroto nporpamu BIM cTBOproerbest 3D-moens Oy/aiBiii HAUMOBHIIIE
HaOIMKEHOT 10 0a)kaHOTo 00pa3y Ta CTPYKTYPH.

2. 3D-ganHi HEOOXITHUX KOHCTPYKTHBHHUX €JIEMEHTIB €KCHOPTYIOTHCS B JIOJATOK
CAM 3 Bukopuctanusm ¢opmarty IFC.

3. Tlporpama CAM o06po0isie indopmaliro Ta Hajgcwiae ii B Mamuny 3 YITY B 1i
BJIacHOMY (opMaTi JaHUX.

4. Mamuna YIIY cTBOpIOE €1€MEHTH 3TiHO 10 IPUUHATOrO IPOrPaMHOTO KOJIY.

5. CTBOpeHI €JNeMEHTH MAapKyIOTbCs, YMAKOBYIOThCS 1 BIJIPABISIOTHCS Ha

Oy/iBeIbHUN MaliIaHYHK.
6. EneMeHTH 00'€THYIOTHCS B KOHCTPYKIIIi HA OyAIBEIbHOMY MalJaHYUKY 3T17HO
10 OyiBeNIbHOT IOKYMEHTAaIlli, sika CTBOpPEHa 3a JIoroMororo nmporpamu BIM.
Sk HaouHU MpUKIa] HaBeeMO TpH Bunaaku epextuHoi inTerparii BIM 1 CAM.

Koomepanis BIM 3 CAM sBisie cy4acHUW TEXHOJOTIYHUN MiAX1A TIPHU
MPOCKTYBaHHI, BUPOOHMIITBI Ta 3acTOCyBaHHI B OyJIBHUIITBI MeTajleBUX
KOHCTPYKuIi (puc. 5). VYV nmanomy Bunaaky ArchiCAD koomepyeTbes 3
npodeClifHO POrpaMor0 MPOSKTYBaHHS Ta aHaNi3y crajeBux KoHCTpyKiii Tekla;
pHu 1IbOMY B AKOCTI 1HTepdeiicy mixk HuMH BukopuctoByeThbest IFC. Kpim 3HauHuX
MOMKJIMBOCTEH 3 MPOEKTYBaHHS Ta aHalli3y CTaJeBUX KOHCTPYKIINA (pO3paxyHOK,
YTOUHEHHSI KOHCTPYKIIIi, mepepisiB, npodisiro, By3IiB) 11 Mporpama € 6e3mocepe/iHiMm
3B's13k0M 3 MaruHamu 3 UITY npu BUpoOHUIITBI cTasieBUX MpodimiB.

Jlpyruii mpukiag po3KpUBAE MOXKIMBOCTI cTUKyBaHHsS BIM TtexHomorii 3
BUPOOHUIITBOM BUPOOIB 13 30ipHOTO 3aii300eToHy, 110 00'eqHaHi Ha Iiatdopmi
Allplan. Ha 3aBomax HamaroxeHO BUPOOHHUIITBO HABICHUX 1 HECYUHX MAaHeJell CTiH
3 pO3poOKOI0 HEOOXITHMX ENEMEHTIB apMaTypH, 130Jsii, 0OpoOKH, MOCTaBKy Ha
Oya1BENbHUI MalJJaHYMK 1 MOHTaX. Y LbOMY BHMIAJKYy, B3a€EMOCYMICHICTh PI3HHMX
NPOLECIB BIAOOPAXKAETHCSI TAKUM YHHOM: MEPEKPUTTS MOAUISIETHCS HA 301pHI
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Puc. 5 Texnonoeciunuii npoyec 6upooHuymea MmemaioKoOHCmpyKyitl
€JIEMEHTH, K1 PO3PaxOBYIOThCA Ha MILHICTh, 1 HA OCHOBI P€3yJIbTaTIB PO3MILIYIOTHCS
apMaTypH1 BUPOOU - CITKHM 1 CTPUIKHI, AaJll aBBTOMAaTUYHO T€HEPYIOTHCS KPECICHHS 3
BUTOTOBJICHHS 30ipHUX €JIEMEHTIB; OTpPUMaHI JaHl MEePeNaloThCs N0 TPOrpaMH
ynpaBiiHHS Bepcrtatamu 3 UIIY 3BaproBagbHUMH poOOTaMH IO BHUIOTOBJIEHHIO
apMaTypHHUX CITOK, 3aKJaJHHUX AETalIeld, KOHTPOJIO 3aJIUBKU 1 BUTPUMKH O€TOHY, Ta
MOJAIBIIOrO MmTabeTroBaHHA [3].

Po3poOKy mOBHOro JepeB'sHOro Kapkaca JepeB'sHMX OyAMHKIB Ta IHIIKUX iX
€JIEMEHTIB, K TPETId NPHUKIad, MOXKHA OTpUMAaTH Oe3nocepenHbo 3 moxaenal BIM 3
BUKOPUCTAaHHSAM CTaHJApTHUX apXITeKTypHux 1HcTpyMmMeHTiB ArchiCAD. Bci
eIEMEHTH Mojeni 11eHTUQIKyloTbca, a AaHi, HeoOximHi ansa Mmamma 3 YIIY,
OJIEPKYIOThCSl  Oe3mocepeaHho 3 BIM 3 BHCOKOI TOYHICTIO Ta MiHIMAJIBHO
MOXJIMBUMHM TOMUIKaMu. CreniaJibHe pO3LIMPEHHS CTBOPIOE (aii, SAKUH €
BUXITHUM Ul 1HAYCTplaJbHOro BUpOOHUUTBA. [lepeBooOpoOH1 3aBoau 3 YIIY-
o0JagHaHHAM BUPOOJISIIOTE HECYUl JEpEB'ssHI KOHCTPYKUII (KOJIOAM, CTOSIKU, OajKH,
KPOKBM), a TaKO) JeTajl MAJor 1 JaxiB, 3allOBHEHHsA Mpopi3iB. MoxiuBuii
aBTOMaTUYHUM Mmialip MaTtepiasy Ta po3kpid. Bce me Moxe mnepeOyBaTu i
ynpaBiiHHAM nporpamu CAM.

Takum unmHOM, po3BHHEHI Tmporpamu BIM nponoHyroTe HOBI 3acobu
IHTErPOBAaHOrO0 OOMIHY J@HMMH, a TaKOX iX CIUIBHOIO BHUKOPUCTAaHHA BCIMa
ocobamu, siKi OEpyTh y4acTh y MPOEKTI.

[IpocTexyeThest uiTka TeHaeHwis - inayctpis AIlb mepexoauts Bin "daiimoBoro
cepenoBuma” 1o "cepenonumia ganux". 3oepexena B mojaeni BIM indopmariis moxe
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OyTu mpejcTaBieHa B pi3HUX (aiyioBux (GopMarax Jjis 30BHIMIHIX YJIEHIB MPOCKTY.
IFC - mepcrekTHBHE YHiBepCaldbHE CEpelOBHINE, IO 3a0e3leuye CIiIbHe
BUKOPHUCTaHHS 1HGoOpMalli Ta MOMJIIMBICTh B3a€EMOJII Ha BCIX €Talax >»XHUTTEBOTO
nukiy nooyaosu Oyxaisii. Crae norigauM nosisa SD BIM - 3 BKIIIOUSHHSIM Y MOJICITb
4aCOBHUX 1 BAPTICHUX XapaKTEPUCTHK.

SIK 1 paHimie, aKTyaJllbHUM 3JIMIIAEThCS PAJl 3aBAaHb. Y TOMY YHCII - TIOBHHMA
nepexigq Ha BIM-TexHoiorir0o B MNpOEKTyBaHHI OyiBedb 1 CIOPYJ, HaBYaHHS
nepcoHary poOOTH 3 HOBUMHU MPOTpaMaMM, CTBOPEHHS CBOiX MIa0I0HIB 0hopMIICHHS
MPOEKTIB 1 JOKyMEHTAIlli JjyIi HOBHX Mporpam, HeoOXiaHoi 0i0mioTeyHoi 6asm [2].
BceocsokHe BHpOBaKEHHSI Ta TOIIUPEHHS Taly3eBOrO YHIBEpcaabHOTO Qopmary
naanx IFC, BmockoHaneHHs HOTO, KOPEKTHICTh B3a€EMHOI CTHKOBKH (YHTaHHS,
penaryBaHHs) €IWHOrO (aimy pi3HUMH JOJaTKaM{ CIPUATAME TPOBEICHHIO
YCHIITHOT KOOPAMHAIlIT Cy4aCHOTO IOKYMEHTOOOITY.
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AHHOTAIUA

B crarbe packpeiBaeTcs CymHOCTh M JgocToMHCcTBA BIM TexHomoruu B
ONTHUMM3ALMK TPOLlecCa APXUTEKTYPHOTO MPOEKTHUPOBAHUSA, OCOOEHHOCTH U
nepcrektuBbl [FC — yHuBepcasbHOrO OOBEKTHO-OPUEHTUPOBAHHOTO opMara
naHHbeiXx otpacneBbix CAIIP. IlpuBeneHHble NpUMEpPbl WUIIOCTPUPYIOT MYTH
B3aMMO/JICUCTBHS APXUTEKTOPOB, HHKEHEPOB U JPYTUX YYACTHUKOB MPOEKTUPOBAHUS
U CTPOUTENHCTBA 3/ITAHUH.

Kunrouessie cinoBa: npoektupoBanue, BIM, unrterpanuu, [FC

Annotation

The article reveals the essence and dignity of BIM technology in the
optimization process of architectural design, features and prospects of IFC - universal
object-oriented data format of CAD industry. The above examples illustrate ways of
collaboration architects, engineers and other participants in the design and
construction of buildings.
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