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HUDPPOBUM IHCTPYMEHTAPIA BIM-MEHEI)KMEHTY

Anomauisa

Beryn. ¥V paniif ctaTTi TOCHIIKYIOThCSI OCHOBHI HM(poBi iHcTpyMeHTH BIM-MeHemxMenTy, IXHs
(DYHKI[IOHAJIBHICTD 1 BIIMB Ha MPOLIECH YIIPaBIiHHS OYiBEIbHUMHU IPOEKTAMH. PO3IIISaal0ThCs aKTyaIbHi
TeHACHLII Yy po3BUTKY BIM-iHCTpyMeHTapilo, a Takok HOro 3HAYeHHs Il MalOyTHHOTO OYIiBEIBHOI
ramysi.

IIpo6rematnka. BmpoBamxkenus BIM (Building Information Modeling) cramo peBorOIiHHAM
KpOKOM y OymiBedbHIN Tamy3i, ajne pa3oM i3 ITUM BUHUKIW HOBI BHKJIMKH, TIOB’S3aHI 3 aIamTalli€lo Ta
BUKOpHUCTaHHIM IU(poBUX iHCTpyMeHTiB BIM-Menemxmenty. OHi€I0 3 KIIOUYOBHX MPOOJIEM € HEIOCTaTHS
CTaHIApPTH3Allisg Ta IHTErpallis PI3HUX MPOrpaMHHUX IMPOAYKTIB, IO MPHU3BOAUTH A0 (pparMeHTOBAHOCTI
iHdopMallii Ta YCKIaJHEHHS B3a€MOJIi MK YJYaCHHKaMH OYIIBEIBHHUX TPOEKTIB. baraTto kommaHii
CTHKAIOTBCSl 13 TPYOHOIIAMH B iHTerpamii pisHuMX iHcTpyMeHTiB BIM depe3 BiJICYyTHICTH €IHHOTO
iH(pOpMaIIHOTO CepeTOBHUINA Ta CTAHAAPTU30BAHKX IIPOIIECIB.

Jlpyroio BaXIMBOIO TPOOJIEMOI0 € BIJCYTHICTh Haje)kHOI Kpamidikamii Ta 3HaHB y cdepi
BIM-menemxMenTy cepen ¢axiBuiB OyamiBenbHOI Tamy3i. Husbkuii piBeHb LUPPOBOI I'PaMOTHOCTI Ta
HEJIOJIIKYM Y TIATOTOBIII CIIEIiaJliCTIB YIIOBUIBHIOIOTH MPOIIEC BIPOBAIKCHHS 1HHOBAIlIMHUX TEXHOJIOTIH, a
TaKOX 3HIXKYIOTh €(EeKTUBHICTh BHKOPHCTaHHS HU(POBUX iHCTpyMeHTiB. Lle 0cOOMMBO akTyallbHO IS
MaJluX i CepeqHiX KOMIIaHii, sIKi 4aCcTO HE MalOTh PECypCiB AJIsl HaBYaHHS MepcoHany abo mpuadaHHS
JI0pOTOro MPOTrPaMHOTrO 3a0e3NeYeHHS.

IIle omniero mMpoOAEMOIO € YIMpaBIiHHA BEJIUKAMH OOCATaMHU NaHMX, SIKi TEHEPYIOTHCS B IpoIeci
NPOEKTYBaHHS Ta OyaiBHUITBA 3a JoroMororo BIM. 3abe3neueHHs HaneKHOI KOOpAMHALIT Ta YIPaBIiHHS
IIMMH TaHUMH € KPUTUYHO BKIIMBUM JUTS YCIITHOTO BUKOHAHHS IIPOEKTIB, aJle 4acTO CTa€ BUKJIMKOM 4epes3
CKJIaJHICTB 1 pi3HOpiAHICTH iH(popMamii. [loMUTKK B ynpaBiIiHHI JAHUMH MOXYTh MPU3BECTH 10 3aTPUMOK,
NEePEBUILIEHHS OIOKETy Ta MOPYIISHHS TEPMiHiB OyAiBHUIITBA.

Takox BapTO BiI3HAYUTH MPOOJIEMH 3 MPABOBUM PETYJIIOBAHHIM 1 HOPMATUBHOIO 0a30r0, siKka HE
3aBKAM BCTHTa€ 3a PO3BUTKOM TexHosorid. lle cTBoproe mpaBoBi mporamuHu, 0codiauBo y cdepi
BiAMOBiAadbHOCTI 3a BuUKOpucTaHHS BIM-mopneneit Ta ympaeniHHS iHpOpPMaUiiHUMHU IpolecamMu B
OyIiBHHIITBI.

Taxum urHOM, X04 HU(pOoBHI iHCTpYyMeHTapiit BIM-MeHeKMEHTY BiIKpHBa€ HOBI MOKIMBOCTI TS
miABUIICHHS €(eKTUBHOCTI OYyIIBHHMLTBA, HOr0 BIPOBAIKEHHS CYMPOBOKYETHCS HHU3KOIO IMPOOJIEM.
BupimieHHs 1UX BUKIWKIB BAMAarae sK TEXHIYHMX IHHOBAIiM, TaK 1 3MIHU MIIXOIB JO YIPABIiHHSI
NPOEKTAaMH, OCBITH (paxiBIiB Ta BIOCKOHAJICHHS HOPMAaTHBHOI 0a3u.

Le po3mupene 6adeHHs: MPOOIEMATHKH IEMOHCTPYE KIFOYOB1 BUKIIUKH, 3 IKUMH CTUKA€THCS TaTy3b,
1 ToroMarae OKpecIuTH HAPSMH JJIs HOAATIBIINX JOCII/DKEHb Ta BUPIIICHHS IPO0OIeM.

Merta. locnimxenHs cydacHoro uupoBoro iHcTpyMeHTapito BIM-MeHexmenTy, BU3HaYeHHS Horo
OCHOBHHX (YHKIIH Ta MOMIMBOCTEH, a TaKkoX OLIHKAa BIUIMBY LUX IHCTPYMEHTIB Ha e(eKTUBHICTH
VIOpaBIiHHSA OymIBEIIbHUMH HPOEKTaMH. Y CTAaTTi TAKOX aHAJI3yIOThCS OCHOBHI NPOOJEMH, 3 SIKUMH
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CTHKAIOTHCS (axiBli i yac BrpoBamkeHHss BIM-TeXHOI0rH, Ta MPOMOHYIOTHCS HUIIXH X IMOT0IaHHS IS
ONTHUMI3aIlii MPOIIECiB IPOEKTYBAHHS, OYIIBHUIITBA Ta €KCILTyaTarlii OyaiBeb.

Martepianu Ta MeToau. CTaTTsi HOCUTD JOCTIIHUIBKUN XapakTep. ¥ paMKax bOro J0CTiHKeHHS Oyu
BHKOPHCTaHI HACTYITHI MaTepiaan Ta METOIH I aHalli3y mudpoBoro incTpyMeHTapiro BIM-MeHe mxMeHTy:

Ananiz nimepamypu ma Hopmamueuux Ooxkymenmig. lIpoBeleHO MeTaNbHUI OIS HAayKOBHX
myOmikarifi, MDKHApOJHUX CTaHAAPTIB, PEKOMEHJAIIi Ta HOPMATUBHOI 0a3W WIOAO BUKOPUCTAHHS
BIM-rexHomoriif. 30kpema, Oynmm IOCHIIDKEHI TOKYMEHTH, IO CTOCYIOTBCS iHTerpamii IudpoBuX
IHCTPYMEHTIB B VIPAaBIiHHI OYIiBETbHUMH MpoekTamMH, Takux sk [SO 19650 Tta iHmn HamioHaIbHI
CTaH/IapTH.

Memoo nopisnanvrozo ananizy. Jinis omiHKA €PEeKTUBHOCTI pi3HUX 1HCTpyMeHTIB BIM-MeHe IKMeHTyY
OyJ10 MPOBEICHO MOPIBHAIBHHMI aHami3 mporpamHux npoaykriB (Autodesk Revit, Navisworks, Bentley
Systems, Trimble Connect Ta iHIIMX) HAa OCHOBI TaKUX KPHUTEPIiiB, K (YHKLIOHANBHICTh, 1HTETpaLiiiHi
MO>KJIMBOCTI, MIATPUMKA CTAHAAPTIB, 3pyUHICTh Y BAKOPHUCTAHHI Ta TOCTYITHICTD JIJIS PI3HUX THUIIIB TPOEKTIB.

Emnipuuni oocnioocenns. IlpoBeneHo onutyBaHHs cepell ¢axiBuiB y chepi OymiHunTea ta BIM-
MEHEDKEPIB sl BUSIBIICHHS KIIFOYOBUX MPOOJIeM, MOB'A3aHUX 13 BUKOPUCTAHHIM LU(PPOBUX IHCTPYMEHTIB
Yy TPOEKTYBaHHI Ta yIPaBJliHHI. AHAJI3 PE3yJBTATIB ONMHUTYBAaHHS IOTIOMITr 3’SCYyBaTH, SKi IHCTPYMEHTH
BHKOPHCTOBYIOThCS HaWdacTimie, 3 SKUMH TPYIHOIIAMH CTHKAIOThCS KOPHUCTYBadi, Ta AKi TepeBard i
HEJIOJIIKY IIUX IHCTPYMEHTIB BOHU BiA3HAYAIOTb.

Memoo ketic-cmadi. Byno mnpoaHadi30BaHO KiJIbKa peaibHUX MPOEKTIB OYyIiBHHUIITBA, B SKHX
3acTOCOBYBaHCS 1HCTpyMeHTH BIM-MeHemxMeHTy. JlOCTiPKEHHS OXOIUTIOBAJIO €Tall BiJ MPOEKTYBAHHSA
10 OyAiBHUITBA, 3 aKLEHTOM Ha BUKOPHUCTaHHI IU(POBUX Moaeneil 1y KoopauHaLii poOiT, ynpaBiiHHI
pecypcaMu Ta KOHTPOJIO SIKOCTI.

Memoo modentoganns. J1st OWIHKY TOTSHLIHHOTO BIUIMBY BIIPOBaXKEHHSI HOBUX BIM-iHCTpyMEHTIB
Ha e(QEKTUBHICTh IPOEKTIB, OYyJI0 BHKOPUCTAHO MOJICIIOBAHHS TIPOIECiB OyMiBHHUIITBA Ha OCHOBI
iHpopMartiiinux Moxeneit. Llei MeTom TO3BOJIMB CUMYJTIOBATH Pi3HI CIieHapii yIpaBIiHHSA Ta OIIHUTH 1XHI
pe3yNIbTaTH B YMOBaxX peaibHUX OYiBEILHUX MPOEKTIB.

OTtpumMaHi jaHi Oyiu poaHasi30BaHi 3a IOMOMOTO0 METOIIB CTATUCTUYHOTO aHATI3Y, IO JI03BOJIAIIO
3pOOUTH BHUCHOBKH INOAO €(EKTHBHOCTI BHUKOPUCTAHHS pPI3HUX I1HCTpyMeHTIB BIM-mMeHemKMEeHTy Ta
3aMpoNOHYBaTH PEKOMEH/AIIIT /TS 1X BIPOBAKCHHS y MTPAKTHKY.

Pesynpratu. Ludposuit inctpymenrapiii BIM-meHemxMeHTy Mae 3HauHMM TOTEHIIanm i
MiABHUINECHHSA ¢()eKTUBHOCTI YIIPABIIHHA OYIiBEIbHUMHU MPOEKTAMH, aJIe BIPOBAKCHHS [IUX IHCTPYMEHTIB
noTpedye BUPILICHHS psry MpobieM, OB’ 13aHuX i3 kBamidikarliero ¢axiBIliB, IHTETPaIi€l0 TEXHOJIOTIH Ta
HOPMAaTHUBHO-TIPaBOBOIO 0a3010.

BucHoBku. JocmimkeHHs miATBepAMIo, 1o IudpoBuil iHcTpyMeHTapiii BIM-MeHeKMEHTY Mae
3HAYHMH TOTEeHUian g TpaHcopmarii OyaiBenbHOI ramysi, migBUILECHHA €()EKTUBHOCTI YNpaBIliHHSI
MPOEKTAMH Ta TIOMIIMIICHHS KOOPIMHAII MiXK yJ9aCHUKAMHU MPOEKTHOTO IPOIecy. BUKOpUCTaHHS Takux
IHCTPYMEHTIB JO3BOJIIE€ 3HH3UTH BHUTPATH, CKOPOTHUTH TEPMIiHM OYIIBHHIITBA, MIiHIMI3yBaTH KiIBKiCTh
MTOMMJIOK Ta MiABUIUTH 3arajbHy SIKICTh POEKTHUX PIIICHB.

[Ipote BupoBamkeHHss BIM-texHonoriit i 1nppoBUX iHCTPYMEHTIB YHPaBIiHHS CYMPOBOKYETHCS
HU3KOI0 mpobiieM. HalOimbIIMMKM BHKIMKAMM 3aJIMIIAIOTBCS HEIOCcTaTHsA Kpai(ikaiis ¢axiBIiB,
CKJIagHICTh iHTerpamii pi3HUX NPOTrpaMHHUX NPOAYKTIB Ta BEIHKHHA OOCSAT HaHUX, SKUMH MOTPiOHO
epexTuBHO ynpaBisATH. OKpiM TOro, BiACYTHICTh CTAHIAPTU30BAHMUX MIiAXOAIB i HOPMAaTHUBHO-IIPABOBUX
BHUMOT Ha HAI[iIOHATFHOMY piBHI YCKIIQMHIOE MIUPOKE 3acTocyBaHHA BIM y mpakrtuili OymiBETbHHX
KOMTIaHiH.

TakuM 4YWUHOM, JUIS YCHIIIHOTO BIPOBADKCHHS IUQPPOBOro iHCTpyMeHTapiro BIM-MeHemxMeHTy
HEO00X1IHO 3a0€3MeYUTH HAJICXKHY IArOTOBKY (axiBLiiB, CTBOPCHHS €AMHUX CTaHAAPTIB OOMIHY JaHUMHU Ta
MOJaNBIINI PO3BUTOK IIPABOBOTO PeryiroBanHs. [locTynoBe BupileHHs HuX MpodiieM T03BOJIUTE PO3KPUTH
noBHUI moTeHuian BIM-TexHomnoriii Ta cyTTeBO MiABHLIMTH €(QEKTHBHICTH OYyIiBEIbHUX TPOEKTIB Y
MalOyTHbOMY.
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Knrouoei cnosa: 6ynisenbri nani, BIM, BIM-MeHeXMEHT, iHTETpaIlisl IporpaMHOTO 3a0€31eUCHHS,
iHpopMmaLiiiiHe MoZeTIOBaHHSA Oy[iBesb, KOOpPAMHALIS TPOEKTIB, CTaHAAPTH3ALIs, YIPaBIiHHA
OyaAiBeTbHUMH MPOEKTaMHU, HU(QPOBUH iHCTpyMeHTapiid, 4D mMoxemoBanHs, SD MoaemoBaHHs.

Beryn

CydacHu#l pO3BUTOK OymiBeNbHOI Taly3l HEBiJ’ €MHO TIOB’SA3aHWH 13 BIPOBA/PKCHHSM HOBITHIX
TEXHOJIOTIH, cepen skuX iHpopmauiiHe MoaemtoBanHs OyxaiBens (Building Information Modeling, BIM)
3aiiMae KIIIOYOBY MoO3ullito. Bukopucranus BIM-TexHonorii m03BOJISE CTBOPIOBATH IM(PPOBI Momei
00’€KTIB Ha BCIX eTamax J>KATTEBOTO IHWKITY, BiJl MPOEKTYBaHHSA IO EKCIDTyartamii Ta meMoHTaxy. Lle
3abe3nedye OUTHIT e(PEKTUBHY B3a€EMOII0 MK YYaCHHKaMH IPOEKTY, 3MEHITYE WMOBIPHICTh TTOMUJIOK,
T IBUTITY€ TTPO30PICTh MPOIIECIB 1 TO3BOJISAE ONTUMI3ZYBaTH BUTPATH.

OmauMm 13 BaxumBHX acnekTiB BIM-texnonoriii € BIM-MeHEIKMEHT — CHCTEMa YIPaBIiHHSA
npolecaMy CTBOpEHHsI, 00poOKM Ta BUKOpUCTaHHS iHpopMauiiHux monenei. Lludposi iHcTpymenTH, siki
BUKOPUCTOBYIOThCS Y BIM-MeHeXKMEeHTI, BiAirparoTb BHUpIMIAJbHY pPOJIb y 3a0e3ledeHHi YCHIiIIHOrOo
BUKOHAHHS MPOEKTIB. 3aBISKM TAaKUM IHCTPyMEHTaM, SK IporpaMmHe 3a0e3neueHHs AJIsi KOOpAHMHALII,
KOHTPOJIIO, aHaJli3y Ta MPOTHO3yBaHHS, MOXKHA 3HAYHO MiJIBUIINUTH €(EKTUBHICTH YIpaBIiHHS Ta SIKICTH
BUKOHAHHS OYyZiBeTbHUX POOIT.

OcHOBHA YacTHHA

Buznauenna ma ponv BIM-menediicmenmy. Iadpopmarmiitne moxpemoBanHs Oymisenb (BIM) e
KOMITJICKCHAM TIPOIIECOM, IO BKIIOYAE CTBOPEHHS 1 BUKOPUCTAHHS HU(PPOBUX MOEICH sl YIPaBIiHHS
BciMa acmekTamMu OyAiBHUIITBA, ITOYMHAIOYM 3 KOHIIENTYaJhbHOTO TIPOEKTYBAHHSA 1 3aKiHIYIOUH
ekcruryaTariiero Oymim. BIM-MeHEKMEHT — 1€ CHCTEeMa YIIPaBIiHHSA UMM TIPOIECaMH, sSKa BKIIIOYAE
KOOpJIMHALII0, KOHTPOJb 1 ONTUMI3aLliI0 BCIX YYaCHHUKIB MPOEKTY uepe3 BUKopucTanHs BIM-texHomoriii.
Ocnosne 3ag0annsi BIM-menedsicmenmy — 3abesneunT e(eKTHBHY B3a€EMOJIII0 MK apXiTEKTOpamH,
imKeHepamH, OyniBeJIbHUKaMHU Ta BIaCHHUKaMM, ONTHMI3YIOUM MPOLEC MPOEKTYBAaHHA 1 OyAiBHHUITBA 3a
JIOTIOMOT OO IU(POBUX IHCTPYMEHTIB.

Ludghposuii incmpymenmapiin BIM-menedsycmenmy. Ha cyuacHomy etari po3BuTKy BIM € mupoxuii
BUOIp IPOrpaMHOro 3a0e3NeyeHHs A ynpaBiaiHHsa iHGopmaniiHumu Moaeasmu. Cepell HUX HaHOUIbII
MOMYJISIPHUMH €

¢ Autodesk Revit — cucTema A1 CTBOPEHHS Ta pelaryBaHHS TPUBHMIPHUX MoOJeJCH OymiBelb i
KOHCTPYKITiii.

¢ Navisworks — IHCTpYMEHT JJIsl BUSIBJICHHS KOJII31H 1 KOOpAMHALIT MIXK PI3HUMH TUCIMILIIHAMHI
NPOEKTYBAHHSI.

% Bentley Systems — mardopma, 1o 3abe3neuye yrnpaBiaiHH iHOPACTPYKTYPHUMHU NPOEKTAMH,
BKITIOUYAIOYH OY/IIBHUIITBO Ta €KCILTyaTaIlito.

% Trimble Connect — xmapHa ruiaTdopma IS CHiBIOpaIl MK YYaCHUKAMU MPOEKTY B PEXKUMI
peanpHOro yacy.

KokeH i3 ux IHCTPYMEHTIB Ma€ CBO1 CHITbHI CTOPOHH, TIPOTE IXHE €PEeKTHUBHE BUKOPHCTAHHS BUMArae
IHTerpariii Ta maITpuMKH MIXKIUIATGOPMHOI CyMiCHOCTI. 30KpeMa, OOMiH TaHUMH 3a JOIMOMOI'OI0 CTaHIAPTy
IFC (Industry Foundation Classes) n03Bojsie 00’eqHaTH Pi3HI MporpaMd Ta 3a0e3MMECYUTH €IUHHM
iHpopMaIiHIH TIPOCTIp.

Ilepesacu euxopucmanna yugpposux incmpymenmie BIM-meneorcmenmy. BIM-iHCTpyMEHTH
JO3BOJIAIOTH CYTTEBO MOKPAIIUTH SKICTh MPOEKTYBAHHS Ta YIpaBiIiHHA OyaiBHUITBOM. OCHOBHI IepeBaru
BKJIIOYAIOTh!

% Koopounayis ma xomynixayis. 3aBasku BIM, y4acHHKH IPOEKTY MOKYTh IPAIOBATH 3 €THHOIO
iH(pOPMAaLIIHHOIO MOJIEIITIO B PEKUMI PEaIbHOTO Yacy, IO MiHIMi3y€e PU3UK MOMUIIOK 1 HEY3TOKEHOCTEH.
IncrpymenTH, Taki sik Navisworks, 703BOJISIIOTh BUABIISATH K031l MiXK CHCTEMaMH Ha eTalli IPOEKTYBaHHS,
10 3HAYHO 3HIKYE BUTPATH HA BUIPABIICHHS ITOMHUIIOK ITi/T Yac OyaiBHHUIITBA.
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s Iiosuwenns epexmusnocmi ynpaeninus oanumu. 1udposi inctpymentu BIM parots 3Mory
LICHTPaII30BaHO 30epiraTy Ta aHa i3yBaTH BEJIMKI 00cArH iHhopMariii mpo npoekt. XMapHi miatdopmu, sK-
ot Trimble Connect, 3a0e3neuyloTs HOCTYN A0 aKTyaJlbHUX OAaHWUX AJS BCIX YYaCHHKIB, IO 3HMKYE
3aTPUMKH B POOOTI Ta CITPOITY€E KOOPIUHAIIIFO.

s Ilpocnosysanmns mepminie i eumpam. IHcTpymentn 4D Ta 5D MomeiqrOBaHHS JT03BOJISIOTH
JoJaBaTu 110 iHQOpMaliiiHHX Mofjeneil 4ac i BapTicTh, IO Ja€ 3MOTY TOUHIIIE MPOTHO3YBAaTH TEPMiHH
BHKOHAHHSI pOOIT 1 BUTPATH, a TAKOXK KOHTPOJIIOBATH iX Y IIPOIIECI peari3allii IpoeKTy.

Ilpoonemu ma euknuxu enpoeaoddricenus BIM-incmpymenmis. Ilonpu oueBHIHI TIepeBard,
BIIPOBaKCHHS IU(PPOBUX iHCTpYyMeHTiB BIM-MeHe1KMEHTY CYIPOBOIKY€ETHCS HU3KOIO MIPOOIIEM:

¢ Henocrathsa migroroka (axisiiB. OnHI€ 3 HaWOUIBIIMX MPOOIEM € BiICYTHICTh HAJICIKHOI
kBasigikarii y (haxiBIiB, 110 3aliMarOThCs BpoBakeHHIM BIM-incTpymenTiB. Lle oOMexye epeKTUBHICTD
iXHBOTO BHKOPHCTaHHS, OCOOJIMBO Yy BHUIAJKaX MAJIMX 1 CepelHix OyIiBeNbHUX KOMIIaHiH, sIKi HE MaloTh
pecypciB sl HABYaHHSI IEPCOHAIY.

s ®parmeHTallis mporpaMHoro 3abdesneucHHs. He3Bakaroun Ha HassBHICTh CTAHIAPTIB, TAKUX K
IFC, inrterpamis Mik pisHuUMH BIM-iHCTpyMeHTaMu Bce I 3ajUILAETHCS CKIAIHAM 3aBIAHHSM.
BincytHicTh €muHOT TIaTGOpMH IJIs1 KOOPAMWHAINI YacTO MPHU3BOAUTL 10 ¢parMeHTamii JaHux i
HEY3TOKEHOCTEH MIXK PI3HUMHU yIaCHUKAMU TIPOEKTY.

% VmpaBiiHHS BEJIUKUMH 00CATaMH JaHUX. 3POCTaHHA KIUIBKOCTI IU(PPOBHX IaHUX BHMAarae
CTBOpEHHS ¢(EKTUBHUX METOJIB yIpaBIiHHS Ta 30epiranus. lle BKIroYae SK TEXHIYHI MUTAHHS IIO0
iHppacTpyKTypu I 30€piraHHs JaHUX, TaKk 1 3a0e3ledeHHs BIANOBIIHUX CTaHAAPTIB OE3MEKU Ta
KOH]ineHIiHOCTI iHQOpMAIIii.

¢ BiacyTHICTh peryiasTopHoi 6a3u. Y 0araTboX KpaiHax BiJCYTHI 4iTKi 3aKOHOIaBYl Ta HOPMATHUBHI
BuMoru 10 Bukopuctanas BIM. Lle cTBoproe mpaBoBy HEBH3HAYEHICTh y MUTAHHAX BiANOBIIAIBHOCTI 32
TOYHICTh iHPOPMALITHUX MOJeNell Ta yIpaBIiHHS MPOLeCaMy Ha OCHOBI HU(POBUX AaHUX.

IHepcnekmueu pozsumxy BIM-meneoicmenmy. Hespaxxaroun Ha iCHyr0U1 MPoOIEMH, TIEPCIICKTHBH
po3Butky BIM-MeHeKMEHTY 3aUIIAIOThCST Hal3BUYaifHO TO3UTHBHUME. OCTaHH1 TeHIEHII1 BKa3yIOTh Ha
nojanpllie BIOCKOHAJICHHS I1HCTPYMEHTIB, CHpSMOBaHMX Ha 3a0e3nedeHHs OUIbIIOi iHTErpamii Mix
CHCTEMaMH, aBTOMATH3AIlI0 TMPOIECIB 1 BUKOPHCTAHHS IITYYHOTO IHTEJICKTY IS aHai3y IaHuX 1
NPOTHO3YBaHHS pe3yJbTaTiB. Y MaiOyTHbOMY BaXKIIMBUM €TallOM CTaHE CTAaHAApTU3aLlisl NpoLeciB i
PO3BHUTOK HOpMaTHUBHOI 0a3H, 1110 MOJIETIINTh BIpoBakeHHs BIM Ha piBHI BENUKHX 1 MaTuX KOMIaHiH.

TakuM 4MHOM, MiJICYMOBYIOUH MPOBEACHE JOCHTIHKEHHS COPMYEMO HAYKOBY TillOTE3y — alTOpUTM
BIIPOBADKCHHS LU POBUX iHCTpyMeHTiB BIM-MeHemkMenTy (puc. 1).

1. AHAJII3 IIOTPEB I BUMOTI ITIPOEKTY

>  BuzHauTe OCHOBHI BUMOTH IPOEKTY, HOTO CKIIAIHICTh, MACIITA0N Ta PECYPCH.

»  OuiHiTh HEOOXiAHICTh BUKOpUCTaHHSI BIM-iHCTpyMEHTIB IJIsl pi3HUX ACTIEKTiB MPOEKTY
(IpoeKTyBaHHsI, OyIiBHUILITBO, €KCILTyaTalis).

»  PosrisHbTe MOXKIHMBOCTI iHTerpauii BIM-TeXHoorii 3 iCHYFoOUMME IpOLecaMu
YIIPaBIiHHS MPOEKTOM.

2. ®OPMYBAHHS BIM-CTPATEITI

» Po3po0iTe crpaterito BmpoBamkeHHs BIM, sika BKIIOYae BHOIp MPOrpaMHHUX MPOAYKTIB,
METOAW OOMIHY TaHWMH, CTaHAAPTH POOOTH Ta KIIFOYOBI €TaIH iHTErparii.

> Bwusnaure BiamoBimampHuX oci6 (BIM-MeHemxepa, KOODAMHATOPIB) sl KOXKHOTO €TaIry
MIPOEKTY.

»  OIiHiTs HEOOXIIHICTh HABYAHHSI CITIBPOOITHHKIB 1 3aJIy4CHHSI 30BHIIIHIX KOHCYIBTAHTIB IS
MiATPUMKH BIPOBADKCHHS.
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3. BUBIP TIPOI'PAMHOI'O 3ABE3IIEYEHHS TA IHCTPYMEHTIB

»  Ilpoanamizyiite puHOK mnporpamHux pimieHb (Autodesk Revit, Navisworks, Bentley
Systems, Trimble Connect Tommo) mist BUOOpy HaHOIIBII BiAMIOBIAHUX IHCTPYMEHTIB IiJ] KOHKPETHI
BUMOTH TPOEKTY.

» 3a0esmeyre MATPUMKY OOMIHY DaHHMH MK PI3HUMH CHCTEMaMH 4Yepe3 CTaHIapTH,
sk-ot1 [FC.

»  Bubepith XMapHi IaTGOPMHE IS CIITHHOI POOOTH Ta LHECHTPATI30BAHOTO YIIPABIiHHS
JAHUMH.

4. HABYAHHS IEPCOHAJIY TA MMIBUIIEHHA KBAJI®IKAIIILI

»  Oprani3yiiTe HaBYaJIbHI MPOrPaMH AJIs CIIBPOOITHHKIB, 5Ki OyIyTh O€3M0OCepeaHbO 3adisHi
B pobori 3 BIM-iHCcTpymMeHTaMu.

» 3BamydiTh eKCHepTiB ab0 CTOPOHHIX KOHCYJIBTAHTIB [UII MPOBEACHHSA TPCHIHTIB i
ceptudikamii ¢axisis.

»  PerymsipHO OHOBIIOWTE 3HAHHS CIIBPOOITHUKIB BIiAMOBIMHO 10 HOBHX TEXHOJOTIH 1
cTa"gapTiB y BIM.

5. MIATOTOBKA BIM-CTAHJAPTIB I IIPOTOKOJIIB
» Po3po0iTh i BIpOBaAbTe BHYTPIIIHI CTAHAAPTH Ta PETIAMCHTH IIOA0 BHKOPHCTaHHS BIM,
BKJTFOYAI0YH TIPOIIECH MOJICITIOBAHHS, YIPABIIHHS JAHAMH Ta KOOPAMHAII MIXK Pi3HUMH KOMaHIaMH.
»  CTBODITh YiTKi IPOTOKOJIM OOMIHY JTaHUMH, sIKi 3a0e31e4aTh €1HI pOpMaTH JaHHX 1 MPaBHIa
X BUKOpPHCTaHHS BCIMa yYaCHUKaMH TIPOEKTY.

6. IHTEI'PAILIISA BIM Y POBOYI ITPOLIECHU

»  IlouniTth 3 iHTErpamii NMGPOBUX MOJAENIEH HA PaHHIX eTamax MPOEKTYBaHHS, 30KpemMa s
KOOpUHAIII1 apXiTeKTYpHUX, KOHCTPYKTUBHUX Ta 1HKEHEPHUX PIIICHb.

»  BukopucroByiite iHctpymenTu miasi 4D (wac) i 5D (BapTicTh) MOJENIOBAaHHS, 100
BiJICTE)KYBaTH TEPMiHA BUKOHAHHS POOIT 1 BUTPATH IiJ] Yac peami3allii poeKTY.

>  HanaronpTe perynisipHe OHOBICHHS MOJIEI, 1100 yCl YUaCHUKH MAIU JOCTYII IO aKTyalbHOT
1H(MOopMaIIii Ha KOKHOMY €Tarli OyIIBHHUIITBA.

7. KOHTPOJb I KOOPANHALIA TPOEKTY

>  BUKOpHCTOBYyiiTe NpOrpamMHi IHCTPYMEHTH MJsi KOOpPAWHALI POOOTH MiX pPi3HUMH
JTUCIUTUTIHAME Ta KOMaHJIaMU, BKJIFOYAIOYX BUSBICHHS KOMi3ii y mogensax (Navisworks).

»  IlpoBoabTe peryispHi Hapaau 3 BUKOPHCTAHHSAM Bidyami3allii Mopene# s 00roBOpEHHS
mpo0JIeM Ta ONTUMi3alii IPOIEciB.

»  CrBOpIiTh CHCTEMY 3BOPOTHOTO 3B’SI3KY VISl BYACHOTO BHUSIBJICHHS 1 BUPIMICHHS mpoGiieM,
OB’ SI3aHUX 13 IU(OPOBUMHU MOJIEIISIMH.

8. OILIHKA E®EKTUBHOCTI BIIPOBA/I’)KEHHS BIM

»  Ilicims 3aBepIIeHHS KOXKHOTO €Tally IMPOEKTY MPOBEHITh aHai3 pe3yJbTaTiB IS OMIHKH
BruBYy BIM Ha eekTHBHICTD pOOIT (3HIKEHHS BUTPAT, CKOPOUEHHS Yacy, IKiCTh BUKOHAHHS).

»  IlpoanamnisyiiTe maHi MO0 KiBKOCTI BUIPABICHHUX KOJIi3ii, BUTPAT HA KOOPIMHALIIO Ta
IHIIUX TIOKa3HHUKIB €)EeKTUBHOCTI.

»  OuiHiTh, K BUKOpUCTaHHS BIM BIIHHYIIO Ha 3arajbHy IPOAYKTHBHICT KOMAaHIH Ta SKICTh
NPUHHATHX PilICHb.

36ipHuk Haykosux npays «JJOPOT'U I MOCTHU» www.dorogimosti.org.ua
ISSN 2524-0994 (Print), ISSN 2786-488X (Online). Dorogi i mosti, 2024. Issue 30



EKOHOMIKA. MEHEJKMEHT

9. ONTHUMI3AIIA MMPOIIECIB TA BIOCKOHAJIEHHSA CTPATET T

>  Ha ocHOBi OTpUMaHHX Pe3yJIbTATiB MPOBEIIiTh aHAJI3 BUSBICHUX HEAOMIKIB i MpoOIeM mig
yac BUKopucTaHHs BIM-iHCTpyMeHTIB.

»  CKOpUTyHTe CTpAaTerilo s MOAANBIIMX MPOEKTIB, BPAXOBYIOUH OOCBIJ i PE3yJIbTaTH
BIpoBapkeHHsT BIM Ha MOTOYHOMY IIPOEKTI.

»  3amraHyiiTe OHOBJICHHS IPOrPAMHOTO 3a0€3MEeYCHHS Ta IHCTPYMEHTIB, 8 TAKOX MiATOTOBKY
(haxiBIiB IS MOJATBIIOTO MOKpamieHHs: BIM-MeHemKMeHTy.

Pucynox 1 — Anroput™ BrpoBaIKeHHs U(poBux iHCTpyMeHTiB BIM-MenemxMenTy

BucHosxku

BrpoBamkenas 1mdpoBux iHcTpyMeHTIB BIM-MeHEIKMEHTY € KPUTHYHO BaXKJIUBUM IS
MiABUIICHHS €(QEKTHBHOCTI Ta TOYHOCTI YyNpaBliHHSA OyniBedbHUMH TpoekTamu. Lli iHCTpymeHTH
3a0€3MedyI0Th IHTETPAIlil0 Pi3HUX €TaIlB MPOEKTYBaHHS, OYMIBHUIITBA Ta EKCIDIyaTallii, MOKPaIIyloTh
KOOPJIMHALII0 MIXK Y4aCHUKaMH MIPOEKTY, TO3BOJISIIOTH ONITUMI3yBaTH BUTPATH Ta TEPMiHU BUKOHAHHSI POOIT.
Bukopuctannss BIM-iHCTpyMeHTIB [03BOJISIE 3MEHLIMTH KUTBKICTh KOJNI3iM 1 TMOMWJIOK Ha eTamax
MIPOEKTYBAaHHS Ta OYIIBHHUIITBA, a TAKOX ITIABUIIUTH IIPO30PICTh 1 KOHTPOJIHL HAJT MTPOIIECAMH.

OpnHak Ui YCHIIIHOTO BIPOBAaKCHHS HU(PPOBUX TexHoyorH BIM-MeHeIKMEHTY HEOOXIiTHO
nmojoyiaTd TeBHI BUkMkH. Cepel HUX — HEOOXIAHICTH MIArOTOBKM KBamipikoBaHWX (axXiBIIiB,
CTaHIApTH3AIlS TIPOIECIB 1 3a0e3MedeHHS CYMICHOCTI MK PI3HUMH NPOTPAMHHMH MPOIyKTaMu. Takox
BOXJIUBY pOJIb Bimirpae po3poOJCHHS UITKOI HOPMATHBHOI 0asd, sSKa PpEryIiOBaTHUME ITHTaHHS
BiJMIOBIAaJIbHOCTI 32 YIPABIiHHA JaHUMHU Ta iHPOPMALiHIMH MOACTISIMH.

3aranoM, 3actocyBaHHsI BIM-iHCTpyMEHTIB € KIII0YOBUM (HaKTOPOM ISl MiABUILEHHS e()eKTUBHOCTI
B OymiBebHIM ramysi, i, 3 ypaxyBaHHSIM PO3BHTKY TEXHOJIOTiM 1 CTAaHAAPTIB, I[i IHCTPYMEHTH CTaHYTh
HEBi/I’€MHOI0 YaCTHHOIO MaiOyTHiX mpoekTiB. [loganpmuii pozsutok BIM cnpusituMe Oinbll sSKiCHOMY
yIpaBIiHHIO OyAIBETbHUMH MIPOEKTAMHU, CKOPOUCHHIO BUTPAT 1 TEPMiHiB BUKOHAHHS, & TAKOK MOKPAIIEHHIO
3arajibHOI SIKOCTI OYIiBETLHUX MPOIICCIB.

OTpuMaHi Taki pe3ylbTaTd BimoOpakarTh e(eKTHBHICTh HU(POBUX IHCTpyMeHTIB BIM-
MEHEPKMEHTY Ta MPOOJIEeMH, TIOBsI3aHi 3 X BUKOPUCTAHHSM, a caMe:

1. TlopiBHsuibHMI aHami3 TporpaMHOro 3a0e3meueHHs. bymo  BusBIeHO, 1O  cepen
Hainomupenimux iHcTpyMmeHTiB BIM-menemxmenty (Autodesk Revit, Navisworks, Bentley Systems,
Trimble Connect) Haii0inbpe mepeBar HaJalOTh MNPOTPaMHi KOMIUIEKCH, SIKi HiATPUMYIOTH
MDKIDIaTQOPMEHHY 1HTETpaLilo, 0araTOKOPUCTYBALLKUI PEXUM 1 MOXKIMBICTH OOMiHY iH(poOpMaLi€eo y
dopmari Bigkputux manux (IFC). Ili iHCTpyMEHTH M03BOJIAIOTH 3a0€3MEUUTH Kpallly KOOPIHHALII0 MK
KOMaHJaM{ Ta e(eKTHBHilIe yHpaBIiHHS iHGOPMAIIHHUMHU MOJCIIAMHU, MPOTE KOXKEH 3 HHUX Ma€ CBOI
cnenn@iuHi 0OMeKeHHs 1010 (yHKIIOHAIBHOCTI.

2. AmHaji3 onuTyBaHb (haxiBIiB. Pe3yabTaTy ONMUTYBaHHS [TOKA3aJIH, 110 HAMOLIBIINMHU BUKIHMKAMH
npu BupoBamkeHHI BIM-texHomoriii € HemocTaTHS MiATOTOBKa mepcoHany (64 % pecrmoHIeHTiB) Ta
CKJIagHICTh iHTerpamii iHCTPYMEHTIB i3 TpaauLiMHUMH METOAaMH YIpaBIiHHA OymiBHUUTBOM (45 %).
Opnak, Oinpiiicts pecrionaeHTiB (78 %) BigzHauwim, mo BukopuctaHHs BIM 3HauHO ckopouye yac Ha
KOOPIMHAIIIIO MIPOEKTHUX POOIT 1 3HIKYE HMOBIPHICTH TIOMIIIOK.

3. Keiic-cTani peanbHUX MPOEKTIB. Y JOCHIIKEHHUX MPOEKTAX, 1€ aKTUBHO BHUKOPHCTOBYBAJHUCS
mudposi iHcTpymentd BIM, Oyno 3adikcoBaHO 3HM)KEHHS BUTpaT Ha KOOPAMHAINIO Ta YMpPaBIiHHSA
Ha (15 —20) % nopiBHAHO 3 TpagumiitanMu MeTogamu. Kpim Toro, 3acTocyBaHHs iHCTpyMeHTiB ais 4D- ta
SD-MopemroBaHHs (4ac i BapTiCTh) JTO3BOJWIO 3HAYHO MOKPAIIWTH TPOTHO3YBAHHS TEPMIiHIB BUKOHAHHS
poOIT 1 KOHTPOJB 32 OIOHKETOM.

4. YmpammiHHSA TaHUMH. Byiio BUsSBIEHO, IO e(DEKTUBHE YIIPABIiHHSA BETUKAMA 00CATaMHU TaHHUX €
OJIHAM 13 KIIOY0BHX (akTopiB ycmixy BIM-meHemxMeHnTy. [HCTpyMEHTH, IO BHUKOPHCTOBYIOTH IS
LEHTPaJi30BaHOro 30epiranHs Ta 0OpoOKM NaHUX (HAMpUKIal, XMapHi miat(opMu), 3HAYHO MiJBUILYIOTH
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JOCTYIHICTB iH(OpMALIi 1JIs BCIX Y4aCHHUKIB MPOEKTY Ta CIPHUSIOTH MiABUIIEHHIO MPOAYKTHBHOCTI. [IpoTe,
y 32 % BUIAJAKIB CHIOCTEPIraIUCh TPYTHONI 3 YHi(IKAIIEO JaHUX 1 32a0e3MeUeHHsIM HAIeKHOT CYMICHOCTI
MK PI3HEMH CHCTEMaMHU.

5. Ouinka edeKkTUBHOCTI MoAenmoBaHHA. MojemoBaHHs OyIiBelIbHUX TpoleciB Ha ocHOBI BIM
JTIO3BOJIMJIO CHMYITIOBATH Pi3HI CIleHapii BUKOHAHHS IMPOEKTIB Ta OIIHATH IXHIA BIUTMB HAa TEPMIHH Ta
BuTpaTd. [{ndpoBi IHCTPYMEHTH HO3BOJMIN CKOPOTHUTH KUIBKICTh HEY3TOIDKEHOCTEH Y MPOEKTYBaHHI Ha
25 % 1 mOKpamuTH KOHTPOJIb Haja pecypcamu. OqHaK, JOCHiIKEHHS TaKOX BHABUIIO, L0 JJIsl MaKcUMi3alii
BUTOJM BiJi TaKMX IHCTPYMEHTIB HEOOXIHO MaTH JOCTaTHIO KBaTi(iKallilo KOPHCTYBadiB 1 HAaJICIKHY
CTaHIAPTH3AILIO MTPOIIECIB.

6. IlpaBoBi Ta HOpMAaTUBHI aceKTH. bys0 BUABIEHO, 10 BiACYTHICTh YiTKUX PEryJIATOPHUX BUMOT
1 cTaHOapTiB Ha HAUiOHAJIBHOMY PiBHI YacTO CTa€ MEPEIIKOJOI0 IJsl IMPOKOro BIpoBamkeHHs BIM-
IHCTpYMEHTIB. 30KpeMa, IpoOJIeMH BUHUKAIOTh V NMMUTAHHAX MPABOBOI BIANOBIMAIBLHOCTI 32 KOPEKTHICTH
iHpopMaLifHIX MOJeIeHl Ta YIpaBIiHHS IpoLecaMH, o 0a3yI0ThCsI Ha HTUPPOBUX JaHHX.
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DIGITAL INSTRUMENTS OF BIM MANAGEMENT

Annotation

Introduction. This article examines the main digital tools of BIM management, their functionality and
impact on construction project management processes. Current trends in the development of BIM tools, as
well as their importance for the future of the construction industry, are considered.
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Problems. The introduction of BIM (Building Information Modeling) was a revolutionary step in the
construction industry, but with it came new challenges related to the adaptation and use of digital BIM
management tools. One of the key problems is insufficient standardization and integration of various
software products, which leads to information fragmentation and complicates interaction between
participants in construction projects. Many companies face difficulties in the integration of different BIM
tools due to the lack of a unified information environment and standardized processes.

The second important problem is the lack of proper qualifications and knowledge in the field of BIM
management among construction industry specialists. The low level of digital literacy and shortcomings in
the training of specialists slow down the process of introducing innovative technologies, and also reduce the
effectiveness of using digital tools. This is especially true for small and medium-sized companies, which
often do not have the resources to train staff or purchase expensive software.

Another challenge is managing the large volumes of data that are generated during the design and
construction process using BIM. Ensuring proper coordination and management of this data is critical to
successful project execution, but often becomes a challenge due to the complexity and heterogeneity of the
information. Mistakes in data management can lead to delays, budget overruns and construction deadlines.

It is also worth noting the problems with legal regulation and the regulatory framework, which does
not always keep up with the development of technologies. This creates legal gaps, especially in the area of
responsibility for the use of BIM models and management of information processes in construction.

Thus, although the digital toolkit of BIM management opens up new opportunities for increasing
construction efficiency, its implementation is accompanied by a number of problems. Solving these
challenges requires both technical innovations and changes in approaches to project management, education
of specialists, and improvement of the regulatory framework.

This expanded view of the issue demonstrates the key challenges facing the industry and helps outline
directions for further research and solutions.

Goal. Research of modern digital tools of BIM management, determination of its main functions and
capabilities, as well as assessment of the impact of these tools on the effectiveness of construction project
management. The article also analyzes the main problems faced by specialists during the implementation of
BIM technologies, and suggests ways to overcome them to optimize the processes of design, construction
and operation of buildings.

Materials and methods. The article is research in nature. As part of this study, the following materials
and methods were used to analyze the digital tools of BIM management:

Analysis of literature and regulatory documents. A detailed review of scientific publications,
international standards, recommendations, and the regulatory framework for the use of BIM technologies
was conducted. In particular, documents related to the integration of digital tools in construction project
management, such as ISO 19650 and other national standards, were investigated.

Method of comparative analysis. To evaluate the effectiveness of various BIM management tools, a
comparative analysis of software products (Autodesk Revit, Navisworks, Bentley Systems, Trimble Connect
and others) was conducted based on such criteria as functionality, integration capabilities, standards support,
ease of use and accessibility for different types projects

Empirical studies. A survey was conducted among construction professionals and BIM managers to
identify key issues related to the use of digital tools in design and management. Analysis of the survey results
helped to find out which tools are used most often, what difficulties users face, and what advantages and
disadvantages of these tools they note.

Case-stage method. Several real construction projects were analyzed in which BIM management tools
were used.

Modeling method. To evaluate the use of the implementation of new BIM tools on the effectiveness
of projects, modeling of processes built on the basis of information models was used. This method made it
possible to simulate various management scenarios and evaluate their results in the conditions of real
construction sites.
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The obtained data were analyzed with the help of statistical analysis methods, which made it possible
to draw conclusions about the effectiveness of the use of various BIM management tools and to offer
recommendations for their implementation in practice.

The results. In the course of the study, the following results were obtained, the results show that the
digital toolkit of BIM management has a significant potential to increase the efficiency of construction
project management, but the implementation of these tools requires solving a number of problems related to
the qualifications of specialists, the integration of technologies and the regulatory and legal framework. .

Conclusions. The study confirmed that digital BIM management tools have significant potential to
transform the construction industry, improve project management efficiency, and improve coordination
between project process participants. The use of such tools allows you to reduce costs, shorten the
construction period, minimize the number of errors and improve the overall quality of project solutions.

However, the implementation of BIM technologies and digital management tools is accompanied by
a low problem. The biggest problems remain the insufficient qualification of specialists, the complexity of
the integration of various software products, and the large amount of data that needs to be effectively
managed. moreover, the issuance of standardized approaches and regulatory requirements at the national
level complicates the widespread use of BIM in the practice of construction companies.

Thus, for the successful implementation of digital tools of BIM management, it is necessary to ensure
the proper training of specialists, the creation of uniform data exchange standards, and the further
development of legal regulation. A gradual solution to this problem will allow us to reveal the full potential
of BIM technologies and significantly increase the efficiency of construction objects in the future.

Keywords: BIM, digital toolkit, information modeling of buildings, BIM management, management
of construction objects, software integration, building data, 4D modeling, 5D modeling, standardization,
project coordination.
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