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BIM KAJIPHU BIJI KOPUCTYBAYIB 10 EKCIIEPTIB

AHOTaIls: BUKJIQJACHI OCHOBHI LIl Ta 3amadl miaroroBku BIM-daxisiin
(mupexTop, MEHEHKEp, MaiicTep, KOOpAUHATOP, MOAeIIep). MaTepian MICTUTh KPyT
NOBHOBAKEHh  BIM-ynpapmiiHiliB, TMepeayMOBH Ta  KOHIIEMIIID  Mporpamu
HABYAJILHOTO KYpPCY 3 MIATOTOBKH apXiTEKTYPHUX KaJIpiB.

KimouoBi crnoBa: BIMs; BIM; mupektop; MeHEIKep; MalcTep; KOOPIAMHATOD;
Mojiesuiep; iHpopMaliiiHa MOJIENb; MPOrpaMa MiArOTOBKH.

IMocranoBka mnpodiaemu. OO60B’s3k0Be BHpoBakeHHs BIM-texnonoriii B
MPOEKTyBaHHI Ta OyAiBHUIITBI, mounHatouu 3 2019 poky, € BaXKJIIMBUM Ta CBOEUYACHUM
st Ykpaiau. 3a cnoBamu JIsBa Ilaprxanaase: «3apa3 MiHperioH MpoOBOJAUTH aHATI3
3actocyBanHad BIM-texHomorii y mpoOeKTyBaHHI Ta OyIIBHHULTBI, pPETEIbHO
BUBYAETHCS 3apyOLKHMM nocBia. ['agaemo, mo 2019 pik mae craté poKOM MOYATKY
BIM-texHomoriit B YKpaii».

Kpainu €Bpocoro3y Ta cBiTy moyanud BhpoBamkyBatu BIM-texHomorii me 3
nouatky XXI cropiyus: CIIA, Cinranyp, Benuka bpuranis, Kuraii, binopycs,
Pocisa, Kazaxctan Ta iH., Ha JEp>KaBHOMY pIBHI BXE€ MPUUHSIN MPOTrpamy
BrpoBaukeHHsT BIM. VYV numui 2018 poky PoGoua rpyma €pocorosy mo BIM
Bunyctuia «KepiBHULITBO MO BIPOBAIKEHHIO TEXHOJIOTIM ISl €BPONEHCHKUX
JepKaBHUX 3aMOBHUKIBY, JIe OUIKyBaHa IIOPiYHA €KOHOMIA BiJ BUKOpHcTaHHA BIM-
TEXHOJIOT1H Ha eTani MPOeKTyBaHHs Ta OydiBHHUIITBA Bxke ckiaaae Ounbie 20% [1, 2,
16].

BIM (Building Information Model) — indopwmariiitne MoaentoBanHs Oy/iBIi.
Ile TexHOMOTTYHMIA TiAX11 10 OyAIBHUIITBA, OCHAIICHHS, 3a0€3MeUeHHs SKCILTyaTaIlii
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Ta PEMOHTY OyIiBii, SKUM Tepeadadae 30ip 1 KOMIUIEKCHY OOpoOKy B Tporieci
NPOEKTYBaHHS BCi€l apXiTeKTYpHO-KOHCTPYKTOPCHKOI, TEXHOJOTIYHOI, €eKOHOMIYHO1
Ta 1”HmOI 1HGopmalli mnpo OymiBIKO 3 ycimMa ii  B3a€EMO3B’S3KaMH 1
B3a€EMO3AJIC)KHOCTSIMH, KON BCS OymiBIA PpO3TIATAETHCS SK €IUHUN 00 €KT.
YnpaBiiHHS IUMU TPOIIECAMH — BaKJIMBA 3a7]a4a ChOTOICHHS [2].

AHaJIi3 OCTaHHIX AOCaiMKeHb | myOuaikaniin. Cy4acHUI TPOEKT — pe3yJbTaT
poboTu Oaratbox KBamidikoBaHUX (PaxiBIliB 31 CTBOpEHHS 1HPopMarliiinoi moaeni. Ha
npaktuii BIM-mozmens — 1ot CHUIbHOI poOOTH 1 B3aEMOJISl KUIBKOX BiIJAUTIB
KOMIMaHii. ApXITEeKTOPH, 1HKEHEPH, CYMDKHI CIIEIiaiCTH B3aEMOJIIIOTh SIK BCEPEIUHI
CBOTO BTy, TaKk 1 MDK HHUMHM, 3 YITKO BHU3HAUYCHHMMH OOOB’sI3KAMU:
POCKTYBAJIbHUKH, KEePIBHUKH, B ToMy uucii BIM-daxiBmi. CydacHi MpOEKTH, K
npaBuiio, 6araroraixysesi 1 00’ eMHi. ToMy MOeIh TOBUHHA OYTH CTPYKTypOBaHa ISl
THYYKO1 1 IIBUJAKOI poOOTH 3 JeTaii3oBaHUMH 00’ekTaMu. KOKeH CIiBpOOITHUK
BUKOHYE€ CBiii (poHT 3aBmaHb, NpH IOMY BCi TPAMIOIOTh B E€IAHOMY
iHpopMmariiinomy cepenoBuii. KoHuenilis BHUBOJUTHL Ha HOBUM  PIBEHb
BUKOPHCTAHHS caMe €CKi3HHMW CTaH po3poOKu mpoekTy, 60 BIM-monens mo3Bosise
BUPIIINUTH BIJPa3y KUJIbKA 3aBJaHb:

* CKJIaJIaHHs TOYHUX KOIIITOPHUCIB 1 EKCIUTyaTal[iiHIX XapaKTePUCTUK;

* PO3paxyHOK KUJIBKOCTI MarepiajiiB 1 pecypciB, HEOOXITHUX s OyAIBHMIITBA,
o0ciyroByBaHHsI Oy/IiBIIi;

* 3HIDKEHHSI BUTpAT, SIK Ha OyIIBHHUIITBO, TaK 1 Ha KIJbKICTh EKCILIyaTyIOUHX
CyO’€KTIB, 3alHATUX B MPOIIECI;

* IOTNEePEIKEHHS MOMUJIOK 1 aHAJIITUKA TIPOEKTY;

*YITKUWA pO3MOJLT 0O0B’SI3KIB MK OOCIYTOBYIOUMM IEPCOHAJIOM Ta 1HIIMUMH
¢baxiBsMHu, sIK1 6epyTh y4acTh B OyAiBHULTBI;

* KOOPJMHYBAaHHS BCIX pPOOIT, €(PEKTUBHUN KOHTPOJIb BUKOHAHHS PEMOHTY,
peHoBarlii, o0cayroByBaHHs Oy/iBEJb, 3HECCHHSI.

Posmmpennss Bukopuctanus BIM-texnomnoriit 1 miarotoBka BIM-¢axiBiiB
3HAaXOJUTh JKUBUW BIATYK Yy MAISUIBHOCTI KOMIAHIN-AUCTPUO IOTOPIB MOMIOHOTO
nporpamoro 3abe3neuenns Big Autodesk, Nemetschek, Bentley, Tekla [3, 4, 5, 6] Ta
OpOBIAHUX MNpOo(UIBPHUX BUIMUMX HaB4yaubHuxX 3aknaniB  (BH3), naBuanbHo-
eKCIIEPUMEHTAIbHUX LIEHTPIB. 3HAYHY POJIb 1 JIOMIOMOTY B OCBO€HHI TE€XHOJOTIH 1
npodeciiiHid MIATOTOBII MOXE 3IrpaTd JiSUIbHICTH I1HIIIATUBHOI MIATGHOPMHU IS
BrpoBapkeHHss BIM B Ykpaini B ckinaai KbY 1 BIM-community, ApxiTekTypHOTO
KIyOy Ta iHmmx (axoBux o0’eqHaHsb [16].

CyuacHi apxiTeKkTypHi OrOpo Ta OyaAiBeNbHI KOMIIAHIi B YChOMY CBITI BXe
BIIPOBaKYIOTh «BIM-crangapt» B mpoekTyBaHHI, OyIIBHHULITBI Ta €KCILTyaramii
00’exTiB HepyxomocTi. [IpoBimHi kommanii ramy3i Bxe po3pobomwnu BIM-crannmapr
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BUKOHaHHA TIpoekTy B II3, mo po3pobmstoTs [3, 4, 5, 6], ane iX HampaitoBaHHS
noTpeOyTh afanTallii 10 HalllOHAJIbBHUX HOPM YKpaiHH Ta 1HIIUX JIep>KaB CBITY.

B ocrtanHi poku MNpOeKTHO-OYAiBENIbHUN pPHUHOK YKpaiHUM I104YaB aKTUBHO
ocBoroBatu BIM-texnomorii. Ilpm 1poMy yTBOpuiacs KoJiocajlbHa HecTaya
kBamidikoBanux kaapiB [8, 9, 10, 11]. Hepnor3si 3HanHs BIM TtexHosoriii crane
000B’SI3KOBOIO0 BUMOTOIO JI0 TIPETEHIEHTIB po0OTH B rany3i [12, 13, 14].

MeToro nyoJikanii € 3HalfOMCTBO 3 3arajJbHUMH IT1JIX0/1aMH Ta OCOOJIMBOCTSIMHU
niarotoBku kaapiB BIM-kepiBHUKIB Ta 1HIIKX ()axiBIlB B rairy3i, pO3MOBCIOKEHHSI
Ta BJIOCKOHAJICHHSI HaBYAJIBHOI MPOTpaMu JJIsI apXITEKTOPIB 1 Oy 11BEILHUKIB.

OcHoBHa yacTtuHa. [Ipu BpoBakeHH1 B MPOEKTHINA OpraHi3allii IHHOBAIIHHO1
BIM-texHomorii mpoiiec BUPOOHMIITBA TMPOEKTHOI MPOAYKINT  KapAUHAILHO
3MiHIO€ThCA. {151 3a0e3neueHHs [bOro HOBOTO MPOLIECY B HbOMY 3 SIBJIIFOTHCS HOBI
HEeB11’€MHI posti ocoOnuBoi kBamdikarii. Ak Beayunit BIM-MeHemxkep — ynpasisie
IPOIIECOM BIIPOBAKEHHSI, Kepye 3acTtocyBaHHsM BIM Ha piBHI kommanii. BiH,
KEepYIOUH I1IJIOI0 KOMaHJ010, PO3POOIISIE «KUTTEBUN LUK KOKHOTO KOHKPETHOI'O
IIPOEKTY.

BIM-kepiBHuK cTBOproe 3D-Mojenb, a TMOTIM KOOPJAWHYE EKOHOMIYHY,
TEXHIUHY, KOHCTPYKTOPCHKY M 1HIY iH(OpMaIlito mpo 00’€KT, 10 € JOCTYMHOIO B
equHii 6a3i manux. IIpodecis mobpe miaxoauTs i GaxiBIiB 3 MEHEKMEHTY Ta
YIOPaBIIIHHS MEPCOHAIOM, ajie BUMAara€ TEXHIYHOrO CKJIaly po3ymy, 3HaHb y cdepi
IT-TexHoMOT1#1 1 MATEMATUYHOTO MOJIETFOBAHHS.

BIM-meHemkep Mae B CBOEMY PO3MOPSIKEHHI OaratocTopoHHi mpodeciiini Ta
colianbpHi MoBHOBakeHHA. He oOMexyrounch 3HaiiomcTBoM 3 BIM-meronamu, BIM-
MEHE/DKEp Ma€ IIMPOKI 3HAHHS 1 BMIHHS B oOyacTi iHGOpMaIiiHUX TEXHOJIOTIH,
nporpamyBaHHs. KaamigikaiiiiiHy XapakTepUCTHKY I€l CHEIIaJbHOCTI BIAPI3HSE
TakoX mpogeciiiHa KOMIIETEHTHICTh B TEXHII OyIIBHULITBA 1 OyIiBeIbHOMY IIpaBi,
BOJIOJIIHHI CyYaCHHMMH METOJAaMH OIlHKH Ta aHalidy, NpaBWwiI podoTH 3
nokymeHTamu. KpiMm TOro, 10 ¥WOTO CHJIBHHUX CTOPIH BIIHOCATHCS TajaHT
oprasizaropa, KOMyHIKaOeIbHICTh 1 3/IaTHICTH O POOOTH 3 KOJIEKTHBOM, TOMY IO B
AKOCTI KEepIBHHMKA BIH OpraHi3zoBye iH(opMmariiiHuii oOMiH cepea BCiX yYaCHUKIB
poekTy [8, 15, 17].

Benyunit  BIM-¢axiBenp moBuHEH OyTH  pO3BaXJIMBOIO 1  JOCUTH
YPIBHOBAXEHOIO JIIOAMHOIO, SIKa HE MpHUIMae panToBUX pimieHb. BiH 3000B’s13aHMit
MaTd BIIMIHHE aHATITUYHE MHCICHHS, KOMYHIKAOCIbHICTh, BMIHHA KEpyBaTH
BEJIMKMMU MPOEKTAaMH, HECTU BIMOBIIANBHICTh 32 KOXKHY JIIO.

J1o OCHOBHUX TiepeBar 1i€i HoBoi mpodecii MOKHA B1THECTH:

*rocTpy nOTpedy pHHKY Yy (QaxiBIsX, NpU aKTUBHOMY po3BUTKY BIM-
TEXHOJIOT'11;
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*1ikaBy po0OoTa, M0 CTaHE HAWKpallUM pPIIIEHHAM Ui HamoJICTJIUBUX,
CXWJIBHUX JI0 TOYHUX HAYK JIFOJEH, TEXHIYHOT KBaTi(iKallii;

* MOKJIUBICTh MIJABUIIUTH KBaliikamio Uil MPEACTaBHUKIB CYMDKHHX
npodeciii;

* IPEeCTKHICTh  mpodeciitHoi  cremam3anii  BIM-Menemxkepa, KkepiBHa,
BHCOKOOTIAYyBaHa;

* BIJIBIIyBaHHS I[IKaBUX KOH(EPEHIIIH, MOI3IKK 32 KOPJOH, 110 HEOOXiaH1 aJis
M1IBUINCHHS KBai(ikallii Ta OTpUMaHHS HalCy4acCHIIINUX 3HAHb.

Crnijt BUBHAUUTU W MOKJIMB1 MiHYCH TIpodecii:

*y chepi BIM-texHomoriii HeOOX1H1 JIOU, SIKI MAalOTh JOCBIJ POOOTH, TOMY
1ocajia MOKe BUSBUTHUCS HEJIOCSKHOIO JJI FOHUX BUITYCKHHUKIB BY31B;

* 3HaYHa MOJCHHA BIINOBIIAJILHICTD;

* CIIUJIKYBAaHHS 3 BEJIMKOK KIUJIBKICTIO JIFOACH, K1 HE 3aBXIU BIIPIZHIIOTHCS
BBIWIMBICTIO i1 YMIHHSIM CJIyXaTH, TPOTHO30BaHa P13HOOIYHA KPUTHKA;

* MPUCYTHICTh TAJAHTY 1 TEXHIYHOI TPAMOTHOCTI ISl TOCSTHEHHS YCIIIXY.

BropoBamkennss BIM octanHiM yacom Hje BUIIEpEHKAOUMMH TEMITAMH, TIPOTE
NUISIXM peajizallii i€l TeXHOJOT1l yacoM pi3Hi. BiACyTHICTh B KOMMaHIi HaJIEKHUX
BIM-ynpasminmiB, npu 3amiHi CAD-nporpam Ha BIM-nporpamu, 0e3 3MmiHuU
c(hOpMOBaHOI CHCTEMH MPOEKTYBAHHS, 3HAYHOI KUIBKICTIO MOMMWJIOK B JISUTBHOCTI.
[IpoGiiema Bupimyerbcs mpu nepexoal Ha TexHosoriro BIM B mpoekTHii rpymi Ta
MOSIBOI0 HOBOI1 (yHKIIOHANRHOI oawHMIi: BIM-(axiBusg, mis SKOTO TOJIOBHHM
3aBIaHHSAM € 1H(OPMALIHHO-TEXHOJOTIYHE YIPABIIHHA CTBOPEHHSM MOZEN 1
Y3TOJIPKEHHS JI1i BC1X yUYaCHUKIB IMTPOEKTHOTO MPOIIECY.

HakonuueHnuii Ha ChOTOAHIIIHINA JE€Hb MDKHApPOAHHM Ta YKpaiHCHKUN TOCBIA
110710 BripoBaKeHHsT BIM 103BosIsile KOHKpPETU3yBaTH OCHOBHI 00O0B’SI3KH 1 (PyHKIIIT
BIM-ymnpasninuiB. Ciincok 000B’s13kiB BIM-MeHemkepa BapitoeTbes BiJ opraHizamii
dalimy mpoeKTy 10 PO3POOKM 3arajibHOi CTpaTerii MOJENIOBaHHS 1 HaBYaHHSA
CHIBPOOITHHUKIB pOOOTH 3 MPOrpaMHUM 3a0€3MEUEHHSM, B IKOMY CTBOpIO€Thess BIM-
npoekT. B iioro xommereHIii BXOAWTh BETUKUN P 3aXOIB HIONO0 3a0e3MeUeHHs
koM@opTHOT Ta edeKTUBHOT poboTH KoMaHu ¢axiBiiB 1 migpo3aumie. Big BIM-
MeHemkepa, a TuMm Oinbiie BIM-ekcnepra, € moTpiOHuM po3yMinHs Jioriku BIM-
pOrpaMu, CyTi TEXHOJIOTI Ta MPOLECY MPOEKTYBaHHs, a TAKOX JTOCTaTHIW JOCBIT 3
MOJIETIIOBAaHHS, 10 JO3BOJISIE MPUMMATH B MpoLEci poOOTH ONTUMAJbHI PIIICHHS.
[Tpu pomy BIM-menemxep He abcTpakTHa oco0a MO KEPIBHUITBY 3aCTOCYBAaHHSIM
TEXHOJIOT1i, a AKTUBHUHN yYaCHUK BUKOHAHHS MPOCKTY.
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Puc.1 — Cxema npoekryBanns npu nepexosi 3 CAD na BIM [9]

[IpocTexnuTn OCOOJMBOCTI B3a€EMOAIl MDK yYaCHHKaAaMM IPOEKTY MOKHA Ha
NPUKIAAl YMOBHOI KOMaHIHM, IO CKJIaJaeThCs 3 (paxiBLiB BUIIOI, CEpeHbOI Ta
HIKHBOT KBaJTi(hiKarlii:

* BIM-excniepra/menemxepa —  ¢axiBisgd 3 NPOCYHYTUMH  HAaBHYKaMH
MO/IETIIOBaHHS, MEHEIPKMEHTY MTPOEKTHOI CIpaBU Ta OpraHi3ailii;

* BIM-koopaunaropa/maiictpa —  ¢daxiBusg 3  CEepelIHIMA  HaBUYKaAMH
MOJIEIOBaHHS, KOPUCTYBAaHHSA NIEBHUM J01aTKoM BIM-nipoekTyBaHHs;

* BIM-kopuctyBaua/moemnepa — paxiBus 3 IOYaTKOBUMH HaBUYKaAMHU.

VY wiif cTpyKTypi AOCBITUEHHM KOpHCTyBad Moxke OyTu it BIM-koopannaropom
— ¢axiBieMm, 010 B MEpIIy 4Yepry BCTaHOBNIOe 3aBaaHHs s BIM-menemxepa,
JoroMarae oMy 1o0 MOJICTIOBAaHHS, 1 B IPYTY Yepry — KOHCYJIBTYE KOPUCTYBAUiB 3
CepeaHiM 1 TMOYAaTKOBHMM HABUKOM MOJIEIIOBAHHS, KOOPAMHYIOYH poOOTY
MPOEKTYBAJIbHUKIB IO PO3POOIIL TPOEKTY.

OcoOnuBicTio monoxeHHs BIM-menemxkepa(-iB) B KaApoBill CTPYKTypi
MPOEKTHOI opraHizauii € Te, 110 BOHU ICHYIOTh HIOM mHapajelbHO 3 KEepiBHUKAMH
MPOEKTIB, ajie OCTaHHIM, MPUPOAHO, MiJMOPAIKOBYIOTHCS HA BIAMOBIAHUX PIBHSX.
Hlono Bkazanoro Bumie BIM-meHemkep NOBMHEH HE MPOCTO OpaTh ydacTb B
MPOEKTYBaHHI, aje BMITH poOUTH B 1HGOPMAIIHHOMY MOJEIIOBaHHI MPAKTUYHO BCE,
T00TO OyTH (haxiBmem Bumoi BIM-kBamidikarii [8, 9, 15].

[TouaTkiBIsIM KOpPHCTyBayaM CIifl 30CE€peIuTUCS Ha O(OPMIIEHHI KPECIIEHb,
MOTPOXY OCBOIOIOYM HECKJIagHe MojaentoBaHHd. KopuctyBaui 3  cepenHiMH
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HAaBUYKAMHM MO>KYTh BHOCUTH MPABKUA B TEOMETPII0 MO MiJ KepiBHUIITBOM BIM-
MEHe/Kepa. B HEeBeIMKUX KOMMAHIAX Il POJii MOXYTh 00’ €IHYBAaTHCS, TOMAI BCi Il
(yHKIIIT BUKOHYE OJIHA JIFOIMHA.

ITo cyri BIM-menemxep — 1ie T'lll BHyTpilmHIX KOMYHIKAIid BIPOBAKESHHS
BIM-texHomorii B opranizaiii. B pesynbpTari ycmimHoro BrnpoBaJkeHHsS BIM-
TexHosorii posib BIM-mMeHekepa 3BOIUTHCS 10 YIPABIIHHSA, OpraHizailii podoTu Ta
31MCHEHHSI OCHOBHUX KOHTPOJIBHUX TEPEBIPOK MDK yciMa etanmaMu npoekty. BIM-
MEHE/DKEp 3 PAHHBOI CTaJli MPOEKTYBAHHS JI0 3aBEPIICHHS MPOEKTY MepeBipsie BCi
cTajili BUJa4l KOHTPOJBHHUX e€TaIiB TMPOEKTy. BiH poOWTh HajalITyBaHHS 3pa3KiB
JIOKYMEHTIB JJIsl YYaCHUKIB MPOEKTY 1 TAKUM YMHOM CTBOPIOE 1H(PACTPYKTYPY, 110
no3BoJisie inTerpyBatu BIM B moBcsikienHi po6oui nporecu [9, 15, 17].

Hacamnepen BIM-ekcniept/mMenekep Bukonye (Puc.2):

 miaTpuMKy BIM-TexHOI0TIi B aKTyaJIbHOMY CTaHi, 3a0e31euye BIPOBAIKEHHS
HOBITHIX TEXHOJOTIYHUX JOCATHEHb B Il 003acTl, BIACTEKEHHS OHOBJIEHD
IpOrpaMu, BUBYEHHS 1 BIPOBAKEHHSI HOBUX 3aC001B MPOEKTYBAHHS, YAOCKOHAIIOE
poOOTYy HaJl MPOEKTOM;

* KOHTPOJIb PIBHS Ta €pEKTUBHOCTI BUKOPUCTAHHS (DaxiBISIMH HOBO1 TEXHOJIOTI,
0oOMIH J0CBIJIOM MiX (axiBIsgMU KommaHii 1 ekcnepramu 1o BIM (ans momyky 1
PO3pOOKM HOBUX PillIeHb Ta IHHOBAIIMHUX 1]IeH);

* BBEJICHHS B TEXHOJIOT1}0 KOMITaH11 HOBUX CITIBPOOITHHKIB;

* KOOPJIWHAIIII0 MK CHIBPOOITHUKAMH 1 3alydyeHUMH (PaxiBISIMH, MO0
3aiicHenHs niarpumku BIM-nponecis (BIM-koopaunarop/maiictep);

* PO3MOJT 3aBJIaHb 1 3MIHA POJIEH MK yYaCHHUKAaMHU NMPOEKTY (3 ypaxyBaHHSAM
CHJIBHUX 1 CTAOKUX CTOPIH KOXKHOTO (haxiBIls);

* BU3HAUEHHS METH 1 cTparerii po3BuTKy BIM komnaHii;

* pOo3poOKy TUTIOBUX pobouux mpoteciB 1 BIM-ctannapTiB mianpueMcraa;

* OpTaHi3aIliio MporpaMu HaBYaHHS 1 TBUIIEHHS KBaiQikarii cCriBpoOITHUKIB;

* KepIBHUIITBO CHCTEMHUMH 1 TEXHIYHUMH CITy>KOamu;

* KOOPAMHAIIIIO 3ATY9eHUX CYMIKHUX 1 KOHCAJITHHTOBUX KOMITaHIH;

* IOBHUI CYIPOBIJI MPOEKTY 1 KOHTPOJIb BUKOHAHHS poOIT, aHalli3 1 mepeBipKa.

BIM-koopaunarop/mMaiicTep — OpraHi3oBy€ TEXHIYHO 1 MOTODKYE CIUIbHY
poOOTYy TMPOEKTYBAIBLHUKIB Tpu  Oe3mocepedHii  peamizamii  MpPOEKTIB 3
BukopuctanusMm BIM. B Tomy uucai (Puc.2):

*3a0e3meyye  KOOpAWHAINID POOOTH  BHUKOHABI[IB HAJ  MPOEKTOM 32
3aTBep/keHUMHU TpaBuiamMu  BIM-crangapty 1 KoHCynbTye 3 mnuTanb BIM-
CTaHJapTIB KOMMaHii;

*30upae 3BeneHy BIM-momens mnpoekToBaHOTO 00’€KTa, BIANOBIAAE 3a
LUTICHICTD 1 KOPEKTHICTh 3D-gaHnx mpoekTy (MepeBipKy 1 3BIT MO KOJI315M), CTEXKHUTh
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3a ONTUMI3all€l po3Mipy ¢aiiay TpoekTy (BUAAJICHHS HEBUKOPUCTAHOTO, IOILT
(hailsty Ha TIOB’sA3aH1 YaCTUHH 1 T. I1.);

*BIJICTEXKYE  PIBHOMIPHY  JeTami3aliro Mojeni  (HamoBHEHHsS — MOJel
iH(opMalli€ro), akypaTHICTh pOOOTH B Hii (3aX0/I1 11010 BIOPSIKYBaHHS 1H(OpMaIii
B MOJIeI1);

*3a0e3neuye Oe3nepeOiiHUil OOMIH JaHUMU 1 (PYHKIIOHAIBHY CTPYKTYPY
KOMYHIKallii (KOHTPOJIb YacCTOTH CHHXPOHI3allii, OHOBJICHHS, CTBOPECHHS HOBHX
JIOKQJIbHUX KOMIiH, Miclie 30epiraHHs 1 T. 11.);

*popmye 3asgBkM 1 peanidye po3poOky BIM-konTeHTy (HEOOXiTHHX
KOMITOHEHTIB MO/I€JI1) B X011 POEKTY;

*BUJA€ TMPOEKTHI 3aBJIaHHS CYMDKHHMM CIHEIlajicTaM 3a 3aTBEpIKEHUMHU
NpaBWJIAMU 1 CTaHJApPTAMU;

* HaBUa€ MpuiioMaM poOOTH 1 HaJa€e TOTIOMOTY PSIOBHM KOPHCTyBayaM Ha BCiX
eTarax Ta 3A1MCHIOE PIIICHHS TEeXHIYHUX MpoOJsieM (HalallTyBaHHS MPOrpaMH s
KOXKHOT'O KOPHCTyBaua, MIKIIOYEHHS 0 JI0JATKOBUX 010110TeK 00’€KTIB, TEKCTYP,
PO3ILIMPEHD Ta 1H.);

* Oepe yyacTh y (opMyBaHHI CTaHAAPTIB KOMIIAHIi 1 KOHTPOIIOE X BUKOHAHHS
(maTpuMye KOPHOpaTUBHY O10J10TEKy, PpErjJaMeHTIB, JOMOBHEHb, CEpPE/IOBHIIA
3arajibHUX JIaHUX, IIA0JIOHIB).

BIM-kopuctyBau/mMoaemiep — 3AIMCHIOE KBadi(iKOBaHE IPOCKTYBAHHS 1
TEXHIUHY MiITPUMKY pealizallii mpoekTiB 3 Bukopucranusm BIM (Puc.2):

* ctBOproe BIM KOHTEHT, rpymnu KaTaJoTiB Ta 1HII 010/110TE€4HI €JIeMEHTH;

* MIATPUMY€E KOPIOPATUBHY O10/110TEKy, JOKYMEHTYE Ta CTBOPIOE MPUKIIAIH
BUKOPWCTAHHS;

* HaJa€ MiJITPUMKY 1HIITUM KOPUCTYBayam;

*MpaIlO€ HaJ eJEMEHTAaMH MOJIEi, CKJIQJOBUMU TIPOEKTY Ta BHITYCKa€
JTOKYMEHTAIII1O.

OdikyBaHHS TIOCTYIIOBOTO 3pOCTaHHS CBOro (HaxiBIsl JO BHUIIOTO PIBHSA
kBanmi(ikaiii, OTpUMaHHS JIOCBiAYy, HEOOXIIHOTO s  BHUPIIIEHHS  BCIX
KOOpAUHAIIMHKUX 1 cTpareriunux nuieii BIM mpoexkTyBaHHs B kommaHii, 6aunTbes
TpUBaIUM 1 MajmoeekTuBHUM. Taka cHUTyamis IHIIIIOBaja TMOSBY pPI3HUX
CHeIliaJli30BaHMUX KYpCIB Ta TPEHIHTIB JJIi «BUXOBaHHS» 1 1HTerpamii npodeciitHux
BIM-ympaBiiHIiB IPOEKTHOI CIIPABH.

3 KOXHHM POKOM 3MIITHIOETbCSI HaBYAIBHUW PECypC IIOAO OCBOEHHS
AUTODESK (Revit, Navisworks, Autocad, Civil 3D, Advance Steel, Dynamo,
BIM360) [3], a Takooxk NEMETSCHEK (Allplan [4], Vectorworks, GRAPHISOFT
[7] — ARCHICAD, BIMcloud — Teamwork for Architects, BIMx), Tekla [6],
nanoCAD, Model Studio CS, Cmera Wizard, BIM Wizard, 5D Cwmerta, ABC,
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VitroCAD, MS Project, Power Bl Ta O6arathbox iHmmx, HeoOXimHux i1 BIM-
(haxiBIis.

BUPOB-
CTPATETIA YMNPABIJTIHHA HULITBO
BIM :
o — > =
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Puc.2 Poni ta 3agaui BIM-po3poOHHKIB MPOEKTHUX MOIeNen

ITpoBimni BH3 VYkpainu OCBOIOIOTH HaBYaHHS TEXHOJOT1M 1HGOpMAaIIMHOTO
MOJIeTFOBaHHs. X04a Ha MPaKTHIll HaBYaHHS YaCTO 3BOJAUTHCS JIUIIE O OBOJIOIIHHS
OCHOBHUMH  IHCTPYMEHTaMH MOJCJIIOBaHHSI Ta TMIATOTOBKH  HAWIPOCTIIION
nokymeHrarii. ToMy B OUIBIIOCTI BUITQJKIB CTYACHTH OTPUMYIOThH JMIe 0Oa30Bi
HAaBUYKHU: PO3POOJISIOTh apXITEKTypHY MOJEiIb 0€3 CUCTEMHOro iHdGOopMaIliiHOoro
HAIIOBHEHHS, 0€3 BUKOPUCTaHHS pecypciB B3aemojii B BIM-cepenosuii. Takox He
PO3IIISAIAIOTHCS TEMHU MEPEBIPKU SIKOCTI MIPOCKTY 1 B3AEMHOI Mepeiadl JaHuX.

@axiBmi 3 TaKUMH 3HAHHAMH 3MOXYTh MIAKIIOUUATUCS JO TMPOIECY
NPOEKTYBaHHS, aje He 3MOXKYTh HUM YINpPaBIATH abo jaormomaraTd kojeram. Jlis
dbopmyBaHHs  (axiBI[IB BHINOI JAHKK TOTPIOHE 3aJlydyeHHS JIOCBIAYEHHUX
npodecioHalliB 3 PpealbHOTr0 MPOEKTyBaHHSA 1 (QOopMyBaHHS MOIIMOJIEHOTO
CTeI[iaJIi30BaHOTO KypCY HaBUaHHS, 1[0 BUKE 32 paMKH HE TUTBKU apXiTeKTypHOI Ta
OyniBenpHOI crerianizaiii. Jluiie RoCBIaYeHi, M0 KOPUCTYIOThCS aBTOPUTETOM,
IIKOJM MIATOTOBKM MOAIOHMX (DaxiBIlIB CTaHyTh TOJOBHUMHU TPaBISIMH B
yJAOCKOHAJEHHI OCBITH 1 MiABUIIEHHA KBamidikaiii yJacHUKIB 1H(OpMaLIHHUX
TEXHOJIOT1H MPOEKTYBAaHHSI.

TpuBanicte kypcy miaroroBku BIM-ymnpaBiiHIlm MOXKE €10 KOJIUBATHUCS 1
NPOXOANTH 3a CKOpPOUEHOI abo po3mupeHor mporpamoro. OOcAr 3ajekuTh Bif
nocBinmy 1 miarotorineHocTi BIM-daxiBis. Asie, 000B’S3KOBOI YMOBOIO CTa€
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BosoiHHS pizHuMH 110 a, ronoue, ocHoBHUM BIM-gonatkom: ArchiCAD, AllPlan
a6o Revit. Tomy 3aranpHuUi Kypc MOBUHEH OYTHM BUJIUICHMM Ha CTapIIMX Kypcax
podiILHOTO YHIBEPCUTETY Yy BUIJISAII OKPEMOro JUIs BCiX Creliaii3alii i KypciB
NiABUINCHHS KBamidikailii, ado I1HIIMX TPEHIHTaxX B JIIICH30BAHUX HABYAIBHUX
1eHTpax s kepiBHux ocid AEC kommaHii.

Cnig 3a3HauyuTH, IO B IMIJATOTOBKY MOBHMHHI OyTH 3allydeHl apXITEKTOPH,
KOHCTPYKTOPH, 1H)KEHEpH Ta 1H. ¢axiBiii, siki OepyTh y4acTh B MPOIECI apXiTEKTYpPHO-
OyIlIBEILHOTO MPOSKTYBAHHS, YNPaBIiHHSA OYIIBHUIITBOM 1 €KCIUTyaTtarlii 00 €KTiB.
UucenbHICTh HaBYAJIBHOI TPyNM HE TMOBUHHA mnepeBulryBatu 10-15 4osoBik.
[TinTBepKeHHSIM OCBITHBOTO (KBamidikaiiiHoro) BIM-piBHs mniaroroBku Oyje
TEeCTyBaHHS Ta cepTUdIKaT BIAMOBIIHOCTI HA OCHOBI IIPOXO/XKEHHS CIEI1ali30BaHUX
kypciB y BH3 ta inmux HaBuansHux 1eHtpis [12, 15, 16].

Kpim TOro mocrae mnpobiiema NEPEOCMHUCICHHS CTaIIMHOCTI Ta MPUHIMITY
BUKOHAHHS TPOEKTIB, BBEACHHS HOBUX JIAHOK TMOTO/DKEHHS MPOEKTY 3
aJAMIHICTpPAaTUBHUMU  yYCTAaHOBAMHM 32  3aTBEP/DKEHHSIM  MPOEKTHO-I03BLIBHOI
JTOKyMeHTaIlli. baza cTBOpeHHsI BapiaHTIB IUIAXiB BUKOHAHHS MPOEKTY MOXE OyTH
OpraHi3oBaHa AJITOPUTMIYHUM YMHOM Ta HE MaTH CTaJol (3aTBepkKeHoi) GopMH UM
nociiioBHOCTI. Taki MeToAu BXKe ICHYIOTh Ta 0a3yroTbcsi Ha «CamMoopraHi3oBaHi
kapti Koxonena» (anri. Self-organizing map — SOM) — HelipoHHa Mepexa 3
HAaBUYaHHAM 0€3 BUMTENs, ajie B OyJIBEIbHINA Traidy3l Ie TIIbKH 3al04aTKOBYHOTHCS
3aBasiku BIM-texHomorii.

OcTanHi JOCHIKEHHS MIJKPECIIOITh aKTyalbHICTh 3MIHM  IPUHILHUITY
apXiTEeKTypHO-0y1iBeJIbHOTO MpoekTyBaHHs [13], ctBopenHs xxypHany BIM-npoekry.
Ockinpku po3poOka MoOJeNnl He € ACTEPMIHOBAHUM 1 CyO’ €KTUBHUM MPUHIIUIIOM,
HOBUM aJTOPUTMOM 3 €(EKTHBHOIO HEYITKOI MEPEKEBOIO KIIACTepU3alll€l0 3a
metosioM Koxonena (EFKCN) BUKOpHUCTOBYIOTBCS JJIs1 CTBOPEHHS 1HGOPMATUBHUX
kiacrepiB pizHuX GyHkmii. Hagam anroputm knactepusaitii EFKCN BUKOHYEThCS B
HaboOpax JaHUX Ha 1HIWBITyaJbHOMY Ta KOMaHIHOMY piBHSX [19].

BucnoBku. TakuM 4YHHOM MOXXHAa KOHCTAaTyBaTH IOIUIBHICTH TOMAIBIIIOTO
po3ImMpeHHs 1 nmoraubaeHHs npakTuku BIM-npoekTyBaHHS, TOBCIOAHHM PO3BUTOK
HAaBYAJIBHUX IEHTPIB 3 Kypcamu BIM-ymnpaBiinmiB B YkpaiHi, 1o 0a3yBaTUMETbCS
Ha nporpami HaByanHs BH3. Bucoka aktyanpHICTH BIZKpUTTs crerianizami BIM-
MeHemkep B mpodinmpHUX yHIBepcuTeTax, 30kpema KHYBA, minTBepmxyeThcs
BKJIFOUEHHSIM JaHUX HANpSMKIB B HABUAJIBHUI MPOIIEC YCIX CHEiaTbHOCTEH.
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AHHOTAIIUSA

JleBuenko AJjiexceil BUKTOpOBHY, KaHIUJAT apXUTEKTYpPbl, JOLUEHT Kadeapbl
MHPOPMAIIMOHHBIX TEXHOJIOTUH B  apXuTekrype, KueBckuil HalMOHaIbHBIN
YHUBEPCUTET  CTPOUTEIBCTBA M aApXUTEKTypel;  MuxailjleHKO  AHApeH
BceBo1010BHY, KaHIUAAT ApXUTEKTYpbl, JOLEHT Kadeapbl HHPOPMALUOHHBIX
TEXHOJIOTHH B apXuUTeKType, KueBckuil HallMOHAJIbHBIM YHUBEPCUTET CTPOUTEIIHCTBA
U apXUTEKTYPBHI.

BIM kaapsl oT m0J1b30BaTeJel 10 IKCIEPTOB.

B craree ocBemaeTcs BaXHOCTb W CBOEBPEMEHHOCTb JUIA Y KpPAaWHBI
oOsi3atenbHOTO BHeApeHus BIM-TexHonoruii B MpOEKTUPOBAHUU M CTPOUTENHCTBE.
[TomuépkuBaercss  menecoobpasHocts  «BIM-crammapray sl  COBPEMEHHBIX
ApPXUTEKTYpHBIX OIOPO W  CTPOUTENBHBIX KOMIIAaHUH BO BCEM MHpE B
MPOEKTUPOBAHUHU, CTPOUTENILCTBE U IKCILTyaTallud 0O BEKTOB.

OtMmeuaeTcsi BHEJIPEHUE B IMPOEKTHBIX OpraHu3alusx WHHOBaLMOHHOW BIM-
TEXHOJIOTUHA W TIOSIBJIEHHE HOBBIX POJIEM W3 CIIELUAIMCTOB BBICUIEH, CPEIHEU M
HwkHel kBanupukauuu: BIM-menemxep, BIM-koopaunatop, BIM-monb3oBarens.
[ToapoOHO paccmaTtpuBaeTcsl uepapxusi OCHOBHBIX oOs3aHHOCTEH W (pyHKkImit BIM-
ynpasieHieB. [lpu sTom oTMedaeTcs HeXBaTKa KaJpoB B YKpauHe € MIyOOKHM
3HanueM BIM TtexHomorui.

Pacmmpenue ucnons3zoBanust BIM u noanepxka nuctpulObiorepamMu o 100HOTO
[10, pmestenpHOCTHIO MHULIMATUBHOW Margopmbl BHenpenuss BIM B VYkpaune B
cocraBe Apxutektyproro kinyoa, KbY u BIM-Community.

OnpIT ¥ TOATOTOBJIEHHOCTh CHELMAIUCTOB ONpenesieT 00bEM MPOrpaMMbl
nonroroBku BIM—ympaBnenues. B Tom yncne opranuzanuio o0y4eHHs] Ha CTapIIUX
Kypcax MNpOo(UILHOTO YHHUBEPCUTETA, KypcaxX TMOBBIMICHUS KBATU(PUKAIMN WIN
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APYTUX TIOCT BBIMYCKHBIX TPEHHMHTaX B JIMIICH3UPOBAHHBIX Yy4YeOHBIX IIEHTpaXx.
OnpeneneHpl dTambl U crnenuduka MPOrpaMMBI COBEPIICHCTBOBAHHE KaJPOBOTO
COCTaBa - apXUTEKTOPOB, KOHCTPYKTOPOB, MHKEHEPOB W Tp. CHENHaIMcTOB K BIM-
PEANbHOCTH, C TIOCIEYIOIINM TECTUPOBAHUEM U MOJIYYCHHEM cepTH(HKaTa.

KntoueBwie cnoBa: BIMs; BIM; aupekTop; MEHEMXEpP; MacTep; KOOPJAUHATOP;
Moiesiep; HHPOpMaIMOHHAsT MOJIENb; MPOTPaMMa MOATOTOBKH.
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BIM personnel: from users to managers.

The article highlights the importance and timeliness for Ukraine of required
implementation of BIM technologies in design and construction. The expediency of
"BIM-standard" for modern architectural bureaus and construction companies all
over the world in the design, construction and operation of objects is announced. The
introduction of innovative BIM technology in the project organizations and the
emergence of new roles from the specialists of higher, middle and lower
qualification: BIM-manager, BIM-coordinator, BIM-user.

The hierarchy of basic responsibilities and functions of BIM managers is
discussed in detail. Implementation process management, BIM manager application
management at the company level. Assisting the BIM-manager in the modeling part
and advising the users on the project development by the BIM-coordinator. Layout of
drawings, gradual training of simple modeling by the beginning BIM-user. At the
same time there is a shortage of personnel in Ukraine with a deep knowledge of BIM
technologies. Establishment of specialized courses and trainings for "education" and
integration of professional BIM project managers. However, in the development of
such technologies by the leading universities of Ukraine, there are significant
shortcomings - obtaining only basic skills of developing an architectural model
without systematic information content, accounting for interaction resources in the
BIM environment, project diagnostics.

It is proposed to involve experienced professionals in real design, leading profile
institutions, training and experimental centers to form an in-depth specialized training
course for senior specialists. Expanding the use of BIM and supporting the practice of
companies-distributors of such software (Autodesk, Bentley, Graphisoft,
Nemetschek, Tekla), the activity of the initiative platform for the implementation of
BIM in Ukraine within the Architectural Club, KBU and BIM-Community.

The training of BIM managers requires a shortened or expanded program,
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depending on the experience and preparedness of the specialists. For example,
arranging education at a specialized university, advanced training or other post-
graduate courses at licensed training centers. At the same time, it provides coverage
of modeling training, setting up teamwork, project administration, quality control,
effective organization of BIM processes in own activities and in the company as a
whole. This defines the content, stages and specifics of the program of the staff
development - architects, designers, engineers and other specialists to BIM-reality,
with subsequent testing and certification.

Key words: BIMs; BIM; director; manager; master; coordinator; modeler;
information model; training program.
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MEPTYPBALISI HAINOHAJIBHUX MOTHBIB B APXITEKTYPI
IIEHTPAJIBHOI YKPATHU NEPIIOI MOJIOBUHMU XX CT.

AHoTalls: aHami3 MOCHIJOBHUX 3MIH Yy BHUKOPUCTaHHI Te3aypycy HAapOJHOI
apxiTeKTypu $K (OPMOTBOPUMX MPHUHIMUIIB Ta TPAAMLIMHUX MOTHUBIB B SKOCTI
JI€KOPAaTUBHO-OMOPSKYBAIbHUX €JIEMEHTIB B apXITEKTypl LEHTpabHOI YKpaiHu
nepiuIoi NOJOBUHU MUHYJIOTO CTOJITTS B 3aJI€KHOCTI BiJl 3MIHU CTUJIIB Ta COLIAIBHO-
MOJITHYHOTO KOHTEKCTY.

KirouoBi  croBa:  apXiTeKTypa;  TpaAMIiiHI  MOTHBU;  HalllOHaJIbHA

camoineHTudikauis; ¥ AM; aBanrap/; HEOKJIaCHKa; MOJACPHI3M.

IMocranoBka mnpodjemu. OKpeMUM MHUTaHHSAM, TICHO TOB’S3aHUM 3
HAI[IOHAJIFHOIO CaMOiIeHTU(IKALII€I0 B apXITEKTypi HAIIOT KpaiHu, OyJI0 MPUCBIYCHO
yuMano nociimkeHb. OMHAK BIAMOBIIHI pOOOTH TEPEemyCciM 30CEpeKYIOThCS Ha
KOHKPETHHX AapXITEeKTYpHUX CTHJIAX, HE CTaBIIIYM cOO1 3a METy MpPOCIIIKYBaTH
TpaHcQOpMaIlilo MiIXO0JIB 4epe3 TypOyJIeHTHI MDKCTUIBOBI 3MIHH B 3HAYHOMY
XPOHOJIOTTYHOMY Tepioai. BilblIicTh 00’ €KTIB apXiTEKTypH, MOJaHUX Y CTATT1, 4aCTO
PO3TISAAAETHCA JIMIIE 3 TOYKU 30py JOMIHYIOUOI apXiTeKTypHOi Tedil 3 MEeBHUMH
HAI[IOHAIbHUMHU  BIUIMBAMM, W0 HE Ja€ 3MOTYy MPOCIIIKYBaTH TOCIIIOBHI



