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Posensanymo ingpopmayiviny mooenv 6yoieni ma uiiaxu
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HCITIO/Ib30BAHHE
COBPEMEHHBIX TEXHOJIOTHH
CAIIP JUUIA ITPOEKTHPOBAHHA
OHEPIO3®®EKTHBHbBIX
3MAHAH
Paccmompenoi UHGOPMAYUOHHYIO
MOOenb 30aHus U NYmu NOBbIUEHUs
VpO6HS SHep2osppexmusHocmu
30anuil 6 npoyecce ux
npoeKmuposanus,  CMpoumenbcmsd,

Kcnayamayuu U peKoOHCmpyKyuu.

USING MODERN TECHNOLOGY
CAD DESIGN FOR ENERGY
EFFICIENT BUILDINGS

Considered information model of the
building and ways to improve the
energy efficiency of buildings during
their design, construction, maintenance

/

and reconstruction.

\_

HCUMMEGUM YUKIIOM OY0i8]i, inghopmauiiine moodenioeanns,

enepzoegexmusna 6yoiensn

ITocTanoBka nmpoodJieMu

PHHKOBI acIeKTH 3MIHIOIOTH YMOBH OyIiBHUIITBA 1
BHMaraloTb ~HOBOTO TIOXOAy JO CTBOpPEHHS i
BUKOPUCTAHHS BXKE PO3pOOIEHUX CAIIP.
PizHOMaHiTHICT, (YHKLIH 1 BENMKE KOJO YYAaCHHKIB
OyIiBHUIITBA TIOSCHIOE BUCOKY IHTEHCHBHICTH TIOTOKIB
iH(popMallii Ha BCIiX eTamax KUTTEBOTO IUKIY 00’ €KTiB
OyniBHUIITBA. TakoX 3HAYHO MiJABHIIMINCH BUMOTH IO
e(ekTHBHOCTI MIPOEKTYBaHHS OyniBeIpHOTO
BHPOOHUIITBA.

[Mapamerpu OyniBens 1 criopya, mo GopmyroTs ix
€HEeProc(PECKTUBHICTb, 3aKJIaIarThCS BXKE Ha
TepeNiHBeCTUITIHHI T Ta IHBECTULIHHIA (hazax
OyniBHunTBa. Ilpm 1npOMy eHeproeeKTHBHICTb CTae
y3aralbHCHOI  XapaKTePUCTUKOK  (PYHKIIOHYBAHHS
OymiBIi, CIOpyAW, 3aKIageHOi MPU TPOCKTYBAHHI i
peayizoBaHoi B Tporieci ekcrutyaramii. [Ipm Taxkomy
MiAXOI IO BU3HAYCHHS CHEPrOC(PEKTHBHOCTI BUHUKAE
noTpeba po3poOKH HAYKOBHX OCHOB, METOJIB i 3aC00iB
i IBUIIICHHS eHEProeQEeKTUBHOCTI Oy 1iBEIh, CIIOPYI.

AHaJi3 oCcTaHHIX J0CTiTKeHb i myOJikanin

Kinenp XX, moyatok XXI cTOMITTSA, MOB'I3aHUM 31
CTPIMKHUM PO3BHTKOM iH(QOpPMAIIHHUX TEXHOJIOTIH,
MOKJIAaB TOYAaTOK IPHUHIUIIOBO HOBOMY MIiAXOQy B
apXiTeKTYpHO-Oy/IiBEIbHOMY  HPOEKTYBaHHI,  SIKHH
MOJIATAaE B CTBOPEHHI KOMIT' FOTEpHOI Mojeni OymiBi,
10 MICTUTHh B c00i BCi BiJOMOCTI mpo ManiOyTHiH abo

BXKe peamizoBaHuil MpoekT. B [1-4] BU3HAUEHO OCHOBHI
TeXHONOTiT (opMyBaHHA iHQOpPMALIHHUX MoJeNeH
OyniBii i THOM iHGOPMALLii, 0 BUKOPUCTOBYIOTHCS LIS
onucy mapaMeTpiB mojer. B [5-7] BUCBiTIIEHI OCHOBHI
MiIXO/M, [0 BUKOPUCTOBYIOTHCS MJIsl MPOCKTYBAaHHS
€HEeproc(eKTUBHUX OYIiBEIb.

MeTto10 naHoi poOOTH € aHalli3 HOBOTO MiAXOIy B
oynisenpanx CAIIP, mo ©0a3yeTbcsi Ha CTBOPCHHI
iHpopmaniiHoi moxeni Oyximi (IMB). Busnauntn
ocHOBHUMH Qopmar nepenaui inpopmanii mix IMB,
CTBOPEHMX B  pI3HMX [porpamax. BusHaunTu
MoxJHBicTh B3aemozii IMbB i1 3aco0iB, HanpaBieHnX Ha
Ii/IBUILCHHS PiBHA eHeproedeKkTUBHOCTI OyaiBeNb MpH
iX TpoeKTyBaHHi, OYIIBHUITBI, eKCIDTyaTamii i
PEKOHCTPYKINi 13 3acTOCyBaHHAM  iH(OpMAIiHHUX
CHCTEM 1 IHTEJICKTYaJIbHUX TEXHOJIOTiH, 3aCHOBAaHUX Ha
NPUHLOUIAX ~ CaMOpPEryJIIOBaHHS i3  aBTOMaru3auii
YIPABIIiHHS TIPOIIECAMH JKATTEBOTO IUKITY Oy IiBEIb.

Bukiag ocHOBHOT0 MaTepiany A0CJHiIKeHb

Indopmaniiina mopmear OyaiBai  Building
Information Model (BIM) — me HoBuWE miaxin mo
MIPOEKTYBaHHS 1 CTBOPEHHS JOKYMEHTAIlil OyaiBeIbHUX
00’€eKTIB.

Building (bynisist) — BpaxoBye MOBHHH KUTTEBUI
KT OyniBmi (TpoekTyBaHHS, OyliBHUIITBO,
eKCILTyaTawis ).

Information (Indopmauiss) — MicTuTbcs BCs
iHhpopMalis mpo OyHIBIIO MPOTATOM BCHOTO i
XKHUTTEBOTO IUKILY.

100

© X.M. T'og



Inghopmayitini mexunonoeii npoekmysamms

Modeling (MogemioBaHHA) — MOJCIIOBAaHHS
OymiBii 1 3B A3aHKUX 3 HEIO TPOIIECIB 3 BUKOPUCTAHHIM
IHTErpOBAaHMUX IHCTPYMEHTIB.

Hocuts Oam3pka mo BIM  chopmynboBana
Dassault Systemes B 1998 pomi xonmnenmiss PLM

(Product Lifecycle Management) —  ympaBiIiHHA
KUTTEBUM IIHKIOM BHPOOY, KO ChOTOIHI AKTHBHO
KOPHUCTYETHCSI MIPAKTUIHO BCSA THIAYCTpist

MamuHoOyniBensHOr0 CATIP.

Konuenuiss PLM mnpumyckae, 1o CTBOPIOETHCS
enuHa iHpopMmaliiiHa 0a3a, sika ONMKHCYE TPU OCHOBHHUX
KOMIIOHEHTH  CTBOPEHHA Oygp-40ro HOBOTO IO
Ipoayxr - IIpouecu — Pecypen, a Takox 3B’ SI3KM MiX
IMMH KOMIIOHeHTaMu. HasBHicTh Takoi 00’eqHaHOl
Mozeli 3a0e3rnedye MOIIHMBICTh MBHUIKO 1 €(EKTUBHO

3B’SI3yBaTH 1  ONTUMI3yBaTH  HaBEJIEHWH  BHIIE
JIQHITFOKOK.
KoHneniiist  ynmpaBiiHHS ~ JKUTTEBUM  LIUKIOM

0a3yeThCsi Ha yABICHHI TIpo 00'ekT OymiBHUIITBA
(OyniBimo) sIK €quHUE iHpOpMaLiHHIH 00'€KT, HABKOJIO
SIKOTO BiIOYBAIOTHCS Pi3HI NPOLECH — HPOEKTYBAHHS,
OyIiBHUIITBO, €KCIUTyaTallis, PEMOHT Ta JiarHOCTHKA
TEXHIYHOTO CTaHy, KOXHHUA 3 SKUX BUKOPUCTOBYE 1
nonae Ty abo iHmy iHpopmanito npo 00'ext [3].

JKutreBuit nuki 00'ekTiB OymMiBHUITBA — TEPEITiK
eTamiB, dYepe3 sKi TPOXOAUTh OO0'€KT OYIiBHHUIITBA
(OyniBist) 3a Bech TepioJ CBOro IicHyBaHHA. BiH
BKIIFOYA€, SK 3a3HAYCHO BHWIIE, CTalM IPOCKTYBaHHSI,
OyIiBHUIITBA, EKCIUTyaTaIlii, pEKOHCTPYKIIil, pEMOHTY Ta
JIarHOCTUKHU TEXHIYHOTO CTaHy OymiBens [3].

AJie ympaBiiHHS JKUTTEBHM LHUKIOM OyIiBIi - 1€
JIIIe YacTHHA iHQOpMaIiitHoi Mozeni OyIiBHUITBA.
Konmeniist inpopmaniiinoro moaeoBaHHst OyaiBJi —
e Habarato Oinblle, HIX MPOCTO HOBHHA METOI B
npoekTyBaHHi. [le TakoX MPUHIUAIIOBO 1HITKH TiAXif 10
3BEJICHHS, OCHAIEHHS, 3a0e3MeYeHHs; eKcIuTyaTamii i
PEMOHTY OymiBIi, IO YHPABIIHHS >KUTTEBHM IUKIOM
OyIiBIi, BKJIIOYAIOYH HOTO EKOHOMIYHY CKJIA/IOBY.

Ilimxim mo mpoekTtyBaHHs OymiBenb dYepe3 iX
iHpopMalliiiHe MOJEJIOBaHHsS HalpaBiIeHUH mepum 3a
BCce Ha 30MpaHHSA 1 KOMIUICKCHY OOpoOKYy B mporeci

MIPOEKTYBaHHS BCi€i apXiTEKTYpPHO-KOHCTPYKTOPCHKOI,
TEXHOJIOTIYHO1, eKOHOMIYHO1 Ta iHIIOI iH(popMaIlii mpo
OymiBIIIO 3 yciMa 1i B3a€MO3B’SI3KaMH 1 3aJICKHOCTSIMH,
Koiu OymiBis 1 Bce IO Ma€e OO0 Hel BIAHOUICHHS
PO3TISAAETHCS K OJUH 00’ €KT.

IIpaBunbpHEe BU3HAYEHHS IIUX B3a€EMO3B’S3KIiB, a
TakoX ToOYHa Kiacugikais, no0pe opraHizoBaHe
CTPYKTYpYBaHHS 1  JIOCTOBIpHICTH  JAaHHX, IO
BHKOPHUCTOBYIOTBCS — 3aJIOT YCIiXy iH()OPMAIIHHOTO
MOJICITFOBaHHS.

Indopmaniiina mogens Oyaisai (BIM) — ue:

- nobpe CKOOpPJIMHOBAHA, IIOTOKEHA 1
B32€MO3AJICHKHA;

- miAJaTInBa po3paxyHKaM 1 aHalizy;

- 3 TEOMETPHYHOIO MPUB’A3KOI0;

- TpHUIaTHA IO KOMIT IOTEPHOTO BUKOPHCTAHHS,

- 3/1aTHA JOITyCKAaTH HEOOXiIHI OHOBJICHHS,
iHbpopmamis  mpo  00’€KT, IO
MPOEKTYEThCA, YW  BXE  ICHye, fAKa  MOXE
BHUKOPUCTOBYBATHUCH IS

- NPUHHATTS KOHKPETHUX IMPOCKTHUX PIillICHB;

qHuCJIoBa

- CTBOpEHHA BHCOKOSIKICHOT MPOEKTHOT
JIOKyMEHTAlLlil;
- mependavyeHHs eKCILTyaTaliiHol SIKOCTI

00’€xTy;

- CKJIaJlaHHS KOIITOPHCIB i OyIiBeTbHUX TIJIaHIB,;

- 3aMOBJICHHA 1 BWIOTOBJICHHS MarepiaiiB i
00J1aIHAHHS,

- yIpaBiHHS 3BEJACHHSM OYIIiBIIi;

- yIOpaBiliHHS 1 eKCIUTyaTalisi camoi Oynimi i
3ac00iB TEXHIYHOTO OCHAINEHHS MPOTSATOM BCHOTO
KHUTTEBOTO IHKITY;

- ympaBiiHHS
KOMEPITHOT TisIBHOCTI;

-  TIPOEKTYBAaHHS 1 YIPAaBIiHHS PEKOHCTPYKIIIEIO
a0bo peMOHTOM OYIiBIIi;

- 3HeceHHd 1 yTwiizauii OyiBii;

- 1HOIMX 3B’s3KiB 3 OyxiBiero [2].

CxemMaTUYHO BXilHa 1 BUXigHa iHpOpMAIis, IO
Hanexuts 1no  BIM, nokazama Ha  puc.l.

OymiBiEeto SIK 00’€eKTOM
Y.

IToGaskaHHS 3aMOBHHUKA

KonTtpons BracHukoM

IIpoexrTHi pimreHHs

3arajbHi BUMOTH J0

1T

[lepenbauenns

00’€KTiB, 1110
HPOEKTYIOTHCS

—>

30BHILIHI YMOBU

Indopmariiina Moenb
oynisni (BIM)

eKCIUTyaTaliifHUX SKOCTeH
Po6oua noxymeHTartist
3aMoBIICHHS BUPOOIB 1

Indopmaris npo 3acodu
IHKEHEepHOTO

Iy

KOHCTPYKILIiH
3aMOBJICHHS 00JIaTHAHHS

OCHAILCHHS
JonaTkoBa iHdopmariist

ExoHOMiKa TPOEKTYBaHHS
Exonomika OyniBHUIITBA
ExoHomika ekcrimyararii

OyniBi

Opranizaris OyIiBHAIITBA
VYpaBniHHS eKCIUTyaTalli€eio
Indopmartis s iHIIKX wineit

Puc. 1. OcnoBHa indopmartis, mo npoxoauts 4epe3 BIM i mae 10 BIM npsive BigHOLICHHS
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[ammmu cioBamu, BIM — 1ie Bes iHgopmartis mpo
00’€KT, 10 MAa€ YKUCIOBUH OMHMC 1 HEOOXIAHHUM YHHOM
OpraHi3oBaHa, $Ka BHUKOPUCTOBYETHCS SIK Ha CTajii
MIPOEKTYBaHHs 1 OyMiBHUITBA OYMiBIi, Tak i B mepiox ii
eKcInTyaTallii i HaBiTh 3HeceHHS [2].

IlepeBarn BIM nag CAD

BIM wmae aBi ronoBaux nepearyd Hanx CAD (aHra.
Computer-Aided Design - Cuctema aBTOMaTH3amii
MIPOEKTHHUX pO0iT):

1. Mopneni 1 00’extu ynpasiinns BIM — ne He
npocTo rpadivHi 00’ €KTH, 1ie iHpOpMAIlis, IO T03BOJISIE
aBTOMaTHYHO CTBOPIOBATH  KPECICHHS 1  3BiTH,
BUKOHYBaTH aHaJi3 TPOEKTY, MOZENIoBaTH Tpadik
BHKOHAHHS POOIT, eKCIUTyarTaiiro 00’ eKTiB 1 T.1.; Haxae
KOJICKTHUBY OyIiBETbHUKIB HEOOMEXEHI MOMXIIUBOCTI
JUTS TIPUAHATTS HAWKPAIIOTO PIMICHHS 3 ypaxyBaHHIM
BCIX HasBHUX JaHUX.

2. BIM migTpumye poO3NOAiIEHI TPYIH, TOMY
JIIO/IM, IHCTPYMEHTH 1 3a7adi MOXYTb €(EeKTHBHO 1
CYMICHO BHKOPHMCTOBYBATH 110 iH(OPMAII0 HNPOTATOM
BCHOTO JKUTTEBOTO IUKIY OYHiBNi, IO BHKIIOYAE
HA/ITMIIKOBICTh, MMOBTOPHE BBEJCHHS i BTpPATy NaHHX,
MIOMIJIKH TIiJ] Yac iX mepejadi i mepeTBOpeHHs.

Ilixxix BIM peamizoBaHo neKibKOMa BEIUKHUMH
po3poOHMKaMK TporpamMHoro 3abesmeueHHs (Autodesk,
Graphisoft, Bentley), ane norpidbHo BiIMITHUTH, IO HE
BCi 3 HUX HAMAralThCsl TIOETHATH MOXKIHUBOCTI MIAXOTY
3 BUMOTAMH PO3PaxyHKy €KOJOTIYHOrO HaBaHTaKCHHS
Ha 00’€KT.

OCHOBHHUMU BIAMIHHOCTAMU BIM BiX
TPAJAHIIHHAX KOMIT’IOTEPHUX MoJeJiei OyaiBeib, €:

InTerpoBana indgopmanisi — MOJEIIb MiCTUTh BCIO
iHpOpMAIliI0 B €JMHOMY LIEHTpI, 3a0e31eUyIoun, TaKuM
YUHOM, 11 Y3TO/KEHICTh, TOYHICTh U JIOCTYITHICTb;

Touna reoMerpisi — BCi 00’€KTH 3aIalOThCA
JIOCTOBIPHO (B TOBHIM BiJNOBITHOCTI 3 pPEajbHOIO, B
TOMYy 4YHMCII 1  BHYTpIIIHBOIO, KOHCTPYKLI€IO),
TEOMETPUYHO MPABWIIBHO 1 B TOYHUX PO3Mipax;

Bceoxomiwovi i  /10MOBHIOBaHi BJIACTHBOCTI
00’€KTiB — BCi 00’ €KTU B MOJIEITi MAIOTh JICSKi 3aBYaCHO
3a/aHi (XapaKTepUCTHKU Marepialy, Koa BHpPOOHHWKA,
iHYy, 1aTy OCTaHHBOTO OOCIYrOoBYBaHHS 1 T.I.), JEsKi
MOJKHA 3MIHIOBAaTH, JONIOBHIOBATH 1 BHKOPHCTOBYBATH
SIK B CBOIM Mogemi, Tak i depe3 cremiaibHi (opMaTu
(mampuknan, IFC) 3a i Mmexxamu;

BararcrBo cmmciaoBux 3B’A3KIB — B MOJel
3aJJAI0TBCS 1 BPAXOBYIOTBCSA TMPH PO3TJLIII  TAKOTO
BIIHONICHHSI 3B 3Ky 1 B3a€EMHOTO ITiMOPSIKYBAHHS
CKJIaJIOBHX YACTHH, SK  «MICTHUTBCSA BY», «3aJCKUThH
BiJ[», «€ YACTHHOIO YOTOCh» U T.1.

IMinTpuMKa SKAUTTEBOrO0 NHKJIY — MOJeENb
MiATPUMYE pOOOTY 3 TaHUMU MPOTATOM BCHOTO MEPIOAY
MPOCKTYBaHHs, 3BEJCHHS, CKCIUTyaTamii 1 HaBiTh
KIiHIIEBOTO 3HECCHHS (YTHIIi3aIlil) Oy IiBIi.

BIM-texHoJorii

TexHoMOTi5 BIM abo iHopmariiine
MoJetoBaHHs OyniBenb 0a3yeTbcsi Ha CTBOPEHHI 1
YIpaBIiHHI TOYHOIO 1 Y3rO/KEHOW iH(pOpMAaIi€lo

MPOTSATOM BCHOTO JKUTTEBOTO IHMKIY OymiBIi: Bif
PO3POOKHK KOHIIEMIIIT 10 3BEIEHHS 1 3[aBaHHs 00’ €KTa B
ekcrutyaraniro. Bona rpyHryeThcs Ha inei ¢izmuHOi
MOJeNi 1 JTa€ 3MOTY MPENCTaBIATH 1i OKpeMi eJIeMEHTH
SIK Y BUTIIAAI TEOMETPUYHUX OO'€KTiB, Tak 1 B
iH(pOpMaIiHHOMY BHTJISIII Ui BUKOPHCTAHHS Ha BCIX
eTarax XHUTTEBOIO LHUKIY NPOEKTiB. BukopucToByoun
BIM,  po3poOHMK  3Ha€  Bci  eKCIUTyaTarliidHi
XapaKTepUCTUKK O00’€KTa 1Ie IO IoYaTKy Ioro
OyniBHunTBa. BIM Takox 3a0e3medye eKOJIOTIUHY
paIlioHaBHICTh TPOEKTYBaHHS, BUSBJICHHS KOJI3iH,
IJIaHyBaHHs OyIiBHUIITBA 1 JO3BOJISIE OTPUMATH BUXITHI
JIaHi JUIs BUTOTOBJICHHS OyiBEJIbHUX BUPOOIB.

OcnoBy BIM ckianaioTh 00’€KTHO-OpPi€HTOBAaHI
napamMeTpUIHi MOJIETT. Ha  pizaux eramnax
NIPOEKTYBaHHA OYAiBEJIb 1 CIOPYA BHKOPHCTOBYETHCS
crewiaiizoBaHa MOJENb MPEACTAaBICHHS JaHUX IIPO
00’€KT, SKa OMHCYE TEBHUH pO3IiII MPOEKTYBaHHS.
3rilHO0 TMPUHOMIY KOMIUIEKCHOCTI 1 3 YypaxyBaHHIM
NpU3HAaYeHHs, MOJeNb OyaiBiai M noTpiOHO posrisaaTu
sIK 00’ €THAHHS MOJIeNIeH JaHWX, 110 BUKOPUCTOBYIOTHCS
Ha PI3HUX eTanax MpPOeKTyBaHHS:

M=M, UM.UM, UM,UM,UM,, .

CkiagoBumu mozeni M e:

MA — apxiTekTypHa Monenb OymiBii. MiCTHTB
iHpopMalil0o 1mpo 00’€MHO-IUIAaHYBaJIbHI apXiTEKTYpHI
pilieHHst (KUIBKICTh HMOBEPXiB, PO3OHMTTS MOBEPXiB Ha
MIPUMIIIEHHS, JTiQTOBI IAXTH, CXOIH 1 T. 11.);

MC — KOHCTPYKTHBHO-PO3pPAaXyHKOBa MOJIEIb
OyniBmi. YactkoBo BriIo4ae iHpopMalilo  1po
apXiTEKTYpHY YacTHHY IPOEKTY, a TaKoX iH(pOpMalliro
PO XapaKTEPUCTUKH MIITHOCTi €JIEMEHTIB CTIOPY/IH;

ME — wMopens NpEACTAaBICHHS JaHUX MPO
BHYTPIIIHI  €NEKTPOTEXHIYHI MepeXi Ta MpHIIaIu
OymiBi. Brrogae iHhopmariro po BCi

€JICKTPOTEXHIYHI TPUIIaIH, MO0 BHKOPHUCTOBYIOTHCS B
OymiBIi, MEepexki 1X 3’€HAHHS, a TAKOX PO3PaXyHKOBI
naHi;

MS — wM™onenb TNpeNCTaBICHHS [JaHUX MPO
BHYTPIIIHI CAaHTEXHIYHI MEpexi Ta mpuiagu OyaiBii.
Brimoyae iHdopMmamiro mpo BCi CaHTEXHIYHI Ta
ras3omnpoBiHI MPWIATU, M0 BHKOPHUCTOBYIOTHCS B
OymiBIi, Mepexi 1X 3’€JHAHHS, a TAKOX PO3PaXyHKOBI
JaHi;

MF — komropucHo-¢piHaHCOBa MOJIENb OYIiBIi.
Bxiroyae  iHpopMamito mpo  BapTICTh  3BEIEHHS
OKpEMOTO €JIEMEHTY, TPYIH EJIEMEHTIB, IOBEpXy Ta
BCi€i criopy iy B 1iIOMY;

MM — mopnens mpeACTaBICHHS AaHUX IPO eTar
ynpaBiiHHS ~ OyniBHMITBOM  00’ekta.  Bkimouae
iH(pOpMaIlil0 Mpo Po30UTTS IMpolecy 3BEJCHHS OyniBii
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Ha «3aXBaTKW» 1 4Yeprd, a TakoXK iH(opMaIio Tpo
KaJleHJapHe I[UIAHYBaHHS MPOBENCHHS Oy/iBEeIbHUX
pobiT [1].

Indopmarniiine MmonemroBanns Oyaiini (BIM) -
NpoLeC MiJi 4ac SIKOTO CTBOPIOEThCS EMHA MOJIENb
OymiBii, fKa CKIQNAEThCA 3 PI3HUX TMPOCKTYBATBLHUX
YacTHH 1 MICTUTH ycio HeoOXxinHy iHdopmaniro. Taxa
MOJENh MOXe OyTH BHUKOPHCTaHA [UIsl YIPaBIiHHS
OymiBier0o Ha BCIX eramax il JKUTTEBOTO MUKy

(moOymoBa, OCHAICHHS, CKCIUTyaTallis, pPEMOHT,
JIEMOHTAX).
3D-MonemoBaHHS ~— TPOIEC  CTBOPEHHS i

BiZIOOpaXXCHHSI TPUBUMIPHOI KOMIT'tTOTEpHOI Mozeni
o0'ekTa, 110 BHKOPUCTOBYE pPI3HOMAHITHI METOIH 1
TexHikd. 3D-Momens Moke OyTH BUKOpHCTaHA IS
moOyI0BH TEOMETPUIHOI MPOEKITii TPUBUMIPHOT MOEIi
Ha IUIONIMHY abo IS CTBOpPEHHS (OTOpeasliCTUYHOT
nudpoBOi CUMYIIALIL: SK CcTaTudHOi (peHmep), Tak i
IUHAMIYHOT aHiMarii.

4D mpoextyBaHHs - ne BIM-momens + wuac.
[TnanyBaHHS 1 KepyBaHHS IporiecaMy OyIiBHHUITBA Ta
eKcruTyartarii OymiBiai B dYaci, IO BUKOPHUCTOBYE
iHpopMmarito 3akianeny B BIM-moneni. ®opmyBaHHS
3aBlaHb  OYAiBEIbHOI  TEXHOJIOTIi,  BiJOMOCTEH,
3aMOBJIEHb 1 T.J. IPYHTYETBCS HAa pPEATBHUX HaHUX
npoekty. TpuBuMipHiI Bizyauizamii OyIiBeabHHX POOIT
3a po3paxoBaHMMHU TrpadikaMu 3aBIaHb, HA OCHOBI
MIPOEKTYBAIBHUX JIaHUX.

5D - me BIM-momens + rtpomi. OO6'eqHaBIIH
CIUIAaHOBAaHY Y 4aci TPUBMMIPHY MOJIENIb 3 TPOLIOBUMH
MOKa3HUKaM{ MOJKHA Tepea0dadaTy rpomoBi MOTOKH Ha
BCiX eTamax OymiBHUIITBA.

6D - TexHiIUHA eKCITTyaTallis CIopy I Ta OyaiBesb 3
BukopucTaHHsIM 3D mpoekTHOi Mozeni  OymiBii.
OOcCiTyroByBaHHSI BCiX KOMYHIKAIIHHUX CHCTEM Ta
KUIBKICTh BHWTpaT, MOHITOPUHT CTaHy VYCTaHOBOK i
NEepiOAMYHUI OIS ISl MIATPUMKH HEOOXiTHOTO piBHS
koMbopTy. 3D-Momenp MICTHTh BEIMYE3HY KUIBKICTh
MpoeKTHOT Ta OymiBenbHOI iH(MOpMaIii, sSKy MOXHa
BiZipa3y 3aJisiTH B eKCIuTyaTanii Oy IiBi.

Indopmaniitna monens OyniBini Hece B cobi Taky
iH(hopMaIIito:

- TEOMETpWYHI mMapameTpu 00’eKTiB (po3Mipw,
00’eM i T.11.);

- ¢isnuHi mapameTpu 00’€KTiB (Maca, MaTepian,
(hi3WYHI KOHCTAHTH 1 T.1I.);

- TpUCBOEHI (aTpuOyTHBHI) mapamerpu 00’€KTIB
(im’s1, meperun, mapkyBanns, [OCT i T.1.).

- TOIOJIOTIYHI TapamMeTpu 00 €KTiB (OMHUCYIOThH
B32€MO3B’3KH MK €JIEMEHTaMH);

- 4acoBi IIpaMeTpH 00’ E€KTIB.

Omxe, iH(popMamiiiHa Monaenab OymiBIi
MICTUTh B 001 Taky iH(popmariiro:

BIM={IG, IM, IA, It, IT}
ne IG — reomerpuuHi mapamerpu 06’eKTa;
IM — ¢i3nuHi mapameTpu 00’ €KTa;

(BIM)

IA — aTpuOyTHBHI apameTpu 00’ €KTa;
It — wacoBi mapamerpu;
IT - Tomosoriuui napamerpu.
TakuM 4YHHOM, MH BH3HAYWIM ITSTh THIIIB
iH(popMalii, mo MicTUTh B c0o0i iHpopMaIliiiHa MOIETh
Oynisi (puc.2).

Iadopmaniitna monenn
Oynisni (BIM)

T'eomerpuyna Tononoriuna
Ie Ir
A 4
diznuna ATpuOyTHBHA Yacosa
Im Ia It

Puc.2. Tunu indopmauii, mo mMictuts B cobi
iH(opMaIliiiHa MOIeIb Oy BT

Oco0nuBicTrO iH(pOpMALIHHOT MOJIENI € Te, IO BCi
il ckanoBi YaCTUHM MOXYTh OyTH BHKOHaHI B Pi3HHX
BIM-nporpamax, o0oOMIiH JaHMMH MDK  SKUMH
3MIHCHIOETRCS 3a gornomororo ¢opmarty IFC [2].

@®opmar IFC (Industry Foundation Classes) Oys
po3pobneHuit MixxHapoHUM AJBSTHCOM o
3abe3meyeHH0  cymicHOCTi  OyxmiBenmpHmx  CAIIP
(International Alliance for Interoperability) B 1997 p. i
SIBJIsIE COO0I0 MDKHApOJIHHMH CTaHIApT OMHCY OO0’ €KTIB
OymiBenbHOI  IHAyCTpil A apXiTEKTypHHX 1
oynisenpanx CAIIP.

[Mpunnunosa BigminHicTe ¢opmaty IFC  Bix
iHmMX  ¢GopMariB  OOMiHY JNaHUMU  (HANpUKIIAI,
DWG/DXF) nonsrae B TOMy, IIO BiH mependadaec He
JIMIIe TOBHUH reoMeTpu4Huii onuc o6’exra B 2D 1 3D,
ane 1 30epirac Horo B3a€MO3B’SI3KM 3 IHIIUMH
o0’exktamu. [ Takox MICTUTH BCi (QYHKITIOHATBHI
napaMeTpH, pEeTelIbHO IPONpaIboBaHi Ul KOXHOTO
TUIy 00’€KTiB (HANpWKIajA, Bara, OIKC MaTepiaiis,
TEeMITepPaTypHi XapaKTePUCTHKH, IiHA 1 T.].).

®opmat [FC miaTpuMyeThCcsi BEIHMKOIO KiTBKICTIO
PO3POOHUKIB MPOTPaMHOro 3a0e3NeUeHHs, 30KpeMa
Graphisoft, Autodesk, Nemetschek, Robobat, Tekla,
Bentley i SCIA.

B BIM icHye MOXIJIMBICTH BpaxoBYBaTH 0COOJINBE
Mmicue pO3TalIyBaHHs 00’exTa OyniBHUIITBA,
MPUIIIAIOYN  yBary TOYHIH TeONe3WdHI TpuB’ 31
00’€KTa 1 MOJICITIOBAHHIO MICIICBOCTI Ha OCHOBI JaHUX
GIS-cuctem. B iHQopMmauiiHiii Mozeni Takox €
MOXJIVBICTE 00’ eTHyBaTH KaJIaCTpPOBI,
3eMJIEKOPHCTYBAIIbKi, TE€OJIOTIYHI 1 6araTo iHIINX JaHUX
i3 pI3HOMAaHITHUX JpKepels, oTpuMaHux B pizHuX GIS-
¢dopmarax 1 nepeseneni B IFC. Bike 3 apxiTekTypHOI
migMoneni mani y ¢opmari IFC moxHa mepenaBaTt y
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crieriiamizoBadi FM-mporpamu,  cTBOpeHi s 3amad
YIPAaBIIiHHSA 1 eKCIuTyaTanii Oyaisimi [2].

OTxe, MOKHA 3pOOUTH BUCHOBOK, IO BC1 THIIH
iHpopmMarii, mo MicTaTecs B iH(MOpPMAIiiHIA Momei
oyniai (BIM), 3a momomororo ¢opmMary mepenadi
nanux IFC, MOXJIHBO BHKOPHCTOBYBATH B
crewLiayi3oBaHUX IpOrpaMax OpIEHTOBaHUX Ha 3ajadi
YIPaBJIiHHSA, YIOCKOHAJICHHS 1 eKCTUTyaTaIii Oy 1iBelb.

IToxii ocraHHROTO Hacy, TMOB’s3aHi B MEPITy
4epry 3 BEJIIMKUMU TPUPOJHUMHM 1 TEXHOTCHHUMH
KatacTpodamu, MOKa3yroTh, HACKIJIbKM KOPHCHO Oyio 6
MaTH B KPUTHYHHA MOMEHT (a Iie Kparie 0 HbOTO)
MaKCHMaJlbHO IOBHY KOMII'IOTEpHY MOJENb, IIO
MICTUTh B €001 iH(pOpMALiI0 MpO JOCITIKYyBaHUH
00'€KT.

BigHocHO HEmONAaBHO BHUHUKIUM 1  CTPIMKO
PO3BHBAIOTHCSl HAyKOBI HaNpsSMKH B OYIIBHUITBI, TaK
3BaHI «eHeproe@eKTUBHI OYHiBI», «IHTEIEKTyalbHI
OymiBii», «eKoJIOTiuHI OymiBIi». Bei mi miaxonn MoxHa
NPEACTaBUTH SIK crocid 3abe3medeHHs B OyniBii
KOM(OPTHOrO MIKpOKJIIMary OKpPEMHX IPHMIIICHb,
MaKCHMaJbHe BUKOPHCTAaHHS €HEeprii 30BHIIIHHOTO
cepeoBHUINa 1 eHeproe()eKTHBHUX €JIEMEHTIB Oy B 5K
€JMHOTO I1ij10r0 [5].

BIM no3BojsiE  CIPOTHO3YBaTH 1 MiHIMI3yBaTH

BHTpaTH Ha eKCIUTyaTamiro OymiBili, OOIPYHTOBAaHO
CTBOPUTH CHEPreTUYHO pAIIOHANBHUMN, «3CJICHUN
00’€KT.

IIpobnema migBUIIEHHS eHEProeEeKTUBHOCTI B
OyIiBIISIX € aKTyaJbHOIO, aJie CKJIAQJHOIO SK B YKpaiHi,
TakK i 3a KOPJIOHOM.

Enepro3oepexennss B OymiBIsSIX TPH BHPINICHHI
NPaKTHYHUX 3aJa4 CKOPOYEHHS 3arajbHUX BUTpAT
HEBIJTHOBJIFOBAHUX CHEPropecypciB  peali3yeTbes
[UIIXOM BUKOPHUCTAHHS €(EKTUBHUX TETUIO130ISIIIHHIX
Marepiais, E€HEPTOCKOHOMIYHUX KOHCTPYKITii
30BHIIHIX CTiH, CYTTEBOrO 30UIBIICHHS TEIIO3aXHUCTY
eKcIuTyatariitnoro gouay i T.1. [6].

EHeproexoHOMIYHOIO HA3UBAIOTh OYIiBIIO, B SKiit
B MpOIECi MPOEKTyBaHHs, OYAIBHUITBA 1 €KCIUTyaTamii
31HCHEHO MaKCHUMaJIbHY KIIBKICTB 3aXO0/IiB,
HAMpAaBJICHUX Ha EKOHOMII0 MaIMBHO-CHEPIeTHYHUX
pecypciB. EHEpProekoHOMIYHUMH MOXYTh OyTH SK
KHUTJIOBI, TaK 1 Oy/iBJIi 3araJlbHOr0 KOPUCTYBaHHS.

OCHOBHUMH TIIAXaMH €KOHOMii eHeprii B
ITPOMAAChKUX OYMIiBIIX € TiABHINCHHS TEIIOBOI
e(eKTUBHOCTI OyniBeJbHUX KOHCTPYKIIH,
apXiTEeKTYpHO-IUIAaHYBaJIbHUX  pillleHb, 1H)KEHEPHUX
CHCTEM; BUKOPHUCTaHHS HETPAJUIIHIX BUIIB €HEPTii.

JloMorTHCS IIBOr0O MOXKHA TAaKHMMHU 3aXOJaMHU:
30UTBIICHHST TEIUIO3aXKUCTY CTiH, CTHKIB, BIKOH, JIaxy i
T.Jl.; TIOKpPAIICHHSIM BOJIOTICTHOTO PEXHUMY 30BHINTHIX
OTOPOKEHb 3MEHIICHHSIM IO 30BHINIHLOT MOBEPXHi

OyniBii, NPOEKTYBaHHAM (acaliB 3 ypaxyBaHHIM
BITPOBOTO  33aXMCTY, palliOHAIBHUM IUIAHyBaHHIM
MIPUMIIIEHb; 3aCTOCYBaHHSAM OUTBII  YJOCKOHAJICHHX

CHCTEM OIIAJICHHS 1 BEHTWIALII, AaBTOMAaTH3aLi€I0
CHCTEM  OIaJCHHs, aBTOMATH3aIli€l0  yNpaBIiHHSI
MIKpOKJIIMaTOM OyaiBI, yTHIII3ALI€I0 TEIla BUTSKHOTO
MOBITPS; 1 T.1. [6].

Ha piBHi 3 BUIIIeHaBEICHUMH 3aX0J]aMH HEOOXiTHO
BJOCKOHAJIIOBATH METOJM PO3PAXYHKIB €HEPreTHIHUX
npoLeciB B Oy IiBIi.

Jnsi mpaBUIIBHOTO BHM3HAYEHHS BHYTPIIIHBOTO
MIKpOKJIIMATY 1 MPaKTUIHHUX 3aTpaT MPH MPOEKTyBaHHI
€HEProeKOHOMIYHMX OyaiBeNb HEOOXiJHO NPaBHIBHO
BUOpaTH apXiTEeKTypHO-IUIaHyBaJibHE pilieHHsA. [Ipu
IbOMY BeJIMKE 3HAYCHHS Ma€ TMpaBWJIbHA Opi€HTAIiSA
Oynismi, tomorpadist 3eMeNbHOI IUISTHKH, IPYHT,
KIJIbKICTh COHSIYHOI pajiauii, BITPOBI XapaKTepUCTHKH,
omaad, BOJOWMH 1 pociuHHICTH. Ha BHyTpimHik
MIKpOKJIIMAT TPUMIIIEHb BIUTMBAE COHSYHA pamiaimis i
NPUPOJHA BEHTWIIALIS, sKa Oe3nocepenHbo 3aJIeKUTh
Bil opieHTamii OyxiBiai 1 TepeBaxkalOuMX BITPiB.
Ocratounuii BHUOIp opieHTaIii OymiBmi Moxe OyTH
3pO0OJICHUH JIUIIE MICHsl OLIHKM BCIX IepeBar KOXHOTO
CJIEMEHTY.

BuxoprcToBytoun iHTEICKTyalbHy iHpOpMAIiiHy
MOJieNib, MOXKHA HAa pPaHHIX CTaliiX MPOCKTYBaHHS
IIPOBECTH IO J/I03BOJIMTH
BiMOBia€e MPOEKTYBaHHS
€KOJIOT1YHOCTI 1 B TOMY YHCITi €HeproeeKTUBHOCTI.

IcHyrOTP TIpOTpaMHI MPOIYKTH HANpPaBICHI Ha
pauioHaJbHE eHeproe(eKTHBHE MPOCKTYBaHHS
OyxiBenb. Po3risiHeMo AesKi 3 HuX:

Autodesk Ecotect Analysis — ne xomruiekcHui
MpOrpamMHUi 3aci0 Ui aHaNi3y eKOJIOTIYHOCTI Ha BCiX
eramax MPOEKTYBaHHS Ecotect Analysis micTuth
IIUPOKUNA  CHEKTp  IHCTPYMEHTIB  €HEPreTHYHOTO
MOJICTIIOBaHHS 1 pO3paxyHKiB,  3aCTOCYyBaHHsS sKe
3/1aTHE MOJIITITUTH €KCIDTyaTaIliifHI XapaKTepUCTHKH K
OymiBesb, MO MPOEKTYEThCS, TaK 1 HASIBHUX OyIiBEIb.
MOoKITUBICTh BHKOHYBaTH B OHJIAH-PEKHIMI
PO3paxyHKH E€HEProCHOXHUBAaHHS, BOJOCIIOKUBAHHS 1
BHKHJIH BYTJICITIO OYyIiBJICIO iHTErpoBaHa 3 (HYHKIIISIMH,
SIKi JIO3BOJIIIOTH Bi3yalli3yBaTH 1 MOJCIIOBATH IPOILEC
eKcrutyataii  OyniBini B yMOBaX  peajbHOTrO
HaBKOJIMIIHBOTO CEPEIOBHIIIA.

B mporpami Ecotect Analysis MoxHa BUKOHATH
TaKi PO3pPaxyHKH:

- Po3paxyHOK €HEproCTOXHBaHHS 1 BHUKHIIB
KHCHIO OYIiBJICIO — MMPOTSATOM POKY, TIO MICSIISIX, THAX 1
TOJMHAX; BHUKOPHCTOBY€ETbCs  iH(opMamis i3
rI100aLHUX METEOPOJIOTIYHUX 0a3 TaHUX.

aHais,
00'ekT

3'sicyBaTH, 4u
BUMOTaM IO

- Po3paxyHOK OmamOBadbHUX 1 TEPMIYHUX
HABaHTaXCHb I MOJENCH, aHami3  edekTiB
HACEJICHOCTI, BHYTPIIIHBOTO TEIUIOBUIIJICHHS,

iHOIIBTpAITiT 1 IpaIfor0v0oro 001 THAHHS.

- BwusHaueHHs 00’eMiB BUTPAT BOJU BCEPEIUHI i
330BHI OyaiBIIi.

- BizyanpHa iHCOMNSIiS BIKOH 1
MIPOTSITOM IICBHOT'O Yacy.

TMOBEPXOHb
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- PospaxyHok MOKa3HUKIB MIPUPOHOTO
OCBITJICHHS 1 BU3HAUEHHS PiBHIB OCBITJIEHOCTI B OYyIb-
SIKMX TOYKax OyIIiBIIi.

- Bisyanizauis mnojoxeHHsS 1 TpaekToOpii pyxXy
COHIISI BITHOCHO MoOjeNi B Oyab-iKuii dac i B Oynb-
SIKOMY MIiCITi.

Green Building Studio sBnsie coboto iHTepHET-
nonatok «I[IporpamHe 3abe3rnedeHHst SIK  MOCIyray
(software-as-a-service). Lleii oHalfH-cEpBiC JOMOMAarae
apXITEeKTOpaM 1 KOHCTPYKTOPaM, MPAIIOI0YUM B CUCTEMI
iHpopMmariiftHoro  MojenmoBanHs  OyauekiB  (BIM),
aHaTi3yBaTH CIOKHMBaHHS O0O0'€KTOM eHeprii i Bomu, a
TaKOX ONTHUMIi3yBaTu €(PEeKTHBHICTH i EKOJIOTIYHICTh Ha
caMOMy TIOYAaTKy TMPOLECY MPOCKTYBaHHS. 3aBISKH
OUTbIII  BHUCOKIA IIBHUAKOCTI 1 TOYHOMY aHaii3y
MOTEHINIaly TMPOEKTHHUX pIillleHb apXiTeKTopw i
KOHCTPYKTOPH  3MOXYTh  OI[IHIOBAaTH  CKOJIOTIYHY
paIlioHalBHICTh HA paHHIX CTafisX, IO CIPUATHME
OyIiBHUIITBY OibIll eHeproe(EeKTUBHUX OYIIiBENb.

Graphisoft EcoDesigner - Tmporpama Ans
MOJICJIIOBAHHSl CHEPreTHYHOr0 OalaHCy BipTyaJlbHOL
OynmiBni Ha puaky BIM. EcoDesigner wmicTuTh Taki
IHCTPYMEHTH JUISI CHEPIeTHYHOTO MOJICIIOBAHHS 1
PO3paxyHKiB:

e Halip QYHKOIK, 10 JO3BOJSAE  OILIHUTH
€KOJIOTIYHICTh apXITeKTYpPHOTO pIillleHHS 3a pi3HHUX
KIIMAaTHIHHUX YMOB;

* pO3paxyHOK reomerpii OyniBenb 1 cucTeM
BEHTWJIAIII1, OnlaJyieHHs Ta koHaunionyBanus (MEP);

* JIOKJIJHI 3BITH, 1[0 HAJAIOTh BCIO HEOOXiTHY
iHpOpMAaIil0 TPO  CHCTEMH  EHEpro3ade3neucHHs
OymiBeb.

Kopuctyrouucn EcoDesigner, apXiTeKTOpH
MOXYTh IIBHIKO AaHAaNi3yBaTH CHEProe(eKTUBHICTH
MPOEKTy Ha caMid paHHIA cTafil TpPOeKTyBaHHSI.
Henonmikom mporpaMm MOXHa BBaXKaTH OOMEXKeHi
MOXIIMBOCTI 31 CTBOPEHHS OO0'€KTIB 31 CKJIaJHOIO,
HECTaHJapTHOIO T€OMETPIEIO.

RETScreen — mporpamHe  3a0e3nedyeHHS,
MpU3HAYCHE JUISl aHAi3y 1 NPUAHSATTS PIillIeHb OO0
exosioriyHo uncroi eneprii. RETScreen 3HauHO 3HMXKYE
BuTpatn (4acoBi Ta (iHAHCOBI), HEOOXimHI s
BHU3HAYCHHS 1 OLIHKHA IOTEHI[IAJIFHUX EHEepreTUIHUX
mpoektiB. [li 3arparh, MO BWHHKAIOTH Ha CTadisX
MOIepeIHbOT  OLIHKM  TEXHIYHOTO  BIIPOBAJKEHHS
MIPOEKTY, TEXHIKO-€KOHOMIYHOTO aHali3y, iHXEHEepPHO-
TeXHIYHUX  poOIT,  MOXYTb  CTaTH  CYTTEBOIO
MEepeIIKOJ0I0 Ul 3acTOCYBaHHS  TEXHOJIOTIH 3
BUKOPHCTaHHIM MIOHOBJIFOIOYO] eHeprii i
eHepro30epiraroanx TEXHOJIOTIH. JlonomMararoun
nogonatu 1i nepemkoau, RETScreen 3Hmwkye 3atpatn
OB’ sI3aHi 3 MiITOTOBKOIO NPOEKTIB 1 BeICHHAM Oi3Hecy
B 00JIaCTi €KOJIOTIYHO YUCTO1 EHEPTil.

RETScreen no3Boiisie  BU3HAYMTH  (iHAHCOBY
MPHUIATHICTh 3aIpOIIOHOBAHUX IIPOEKTIB 3
BUKOPHUCTaHHS TTOHOBJTIOIOYOT eHeprii,
eHepro30epiraroanx TIPOEKTIB. Sxio TIPOEKT
3gificnenHnii  abo  HesgikicHenHuii — RETScreen
JIOTIOMOXE 3pO3YMITH 1€ IIBUJIKO, B SICHIM (opmi i
3pYY4HOMY JUIsi KOpHUCTyBada ¢opMaTi TpH BiTHOCHO
Manux 3arparax. CTaHZapTHHH aHami3 IPOEKTY
BKJIOYa€ B ce0e ISTh eTamliB: €HepreTH4YHWil aHaii3,
aHami3 coOiBapTocTi, eMiciiHMiA aHami3, (iHaHCOBUI
aHaJi3, a TAKOX aHaJi3 PU3UKIB 1 IYyTIMBOCTI CUCTEMH.

Januii aHamiTHyHWIA 3aci0 BKIO4aE B cebe
MOBHICTIO  IHTErpoBaHi 0a3W JaHMX TNPOAYKTIB,
MIPOEKTIB, TiIPOJIOTIYHOI 1 KIiMaTHYHOI iH(popMarii, a
TaKOX IIOCHJIAHHS HA KapTH EHEPreTHYHHUX PECYPCIB
BCHOTO CBITY.

OTke, PO3TASHYBIIM  OCHOBHI  INPOTPaMHi
MIPOYKTH OPiEHTOBaHI
Ha eHeproe)eKTUBHE MPOCKTYBaHHS Oy/AiBeNb, MOXKEMO
MOPIBHATH  iX  (YHKIIOHAIBHI  MOXJIHBOCTI.  Jlist
OUTBIIOT BUPA3HOCTI pe3yJbTaTiB JOCTIHKEHHS O0IaMO
X y BT 3BEICHHOT TaOJIuIIi.

Tabauys
MopiBHsBHMIT aHATI3 PYHKIIOHATBHUX MOKJIMBOCTEH MPOrPaMHUX NPOAYKTIB
HAINpaBJIeHNX Ha eHeproegeKTHBHEe MPOEKTYBaHHA OyAiBIeab
@yHKnii Ecotect Analysis Green Building EcoDesigner RETScreen
(Bizyamizamis i Studio (MopentoBanHs (Anamis i
MOJETIOBAHHS (Anamis E€HEPTEeTUYHOTO OLIHII
eKCITTyaTaIliiHIX MIPOEKTHHUX OanaHcy) EHEPTeTHIHNX
XapaKTePUCTHUK) aNbTEePHATUB) MPOEKTIB)
Po3paxyHOK  €HEprocmno>KuBaHHA | - + + +
OyniBiero
Orinka BHOpaciB BYTJICITIO | - + - +
OyaiBIeIO
Owinka BOJOCIIO)KUBAHHSA | - + - +
OyniBnero
O1iHKa TPUPOTHBOTO OCBITICHHS - + - +
IIpupoaus BEHTHIIALIS - + + +
BitpoBa enepris + + - +
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3axinuenns mabauyi

Exonoriunicts apXiTeKTYpHOTO | - - + +
pileHHs
doToeneKTpUUHI XapaKTEePUCTHKH | + + - +
TepmiuHi XapaKTEePUCTHKH + + + +
THcomstis + - + +
3ariHeHHS + - - +
Pospaxynox AKyCTUYHUX | + - - -
napameTpiB
Po3paxyHok reomeTpii OyIiBiIbL + - + -
®dinancoBa e(heKTHBHICTD MTPOCKTY | - - - +
MOKHa Ha BCIX eTamax J>XHUTTEBOTO LUKIY IPOCKTY
Bucnosku aHaJi3yBaTH eHeproe(eKTHBHICTh OyniBeNBbHOTO
3 po3BUTKOM iH(GOPMAIIIHIX TeXHOOTIH B ramy3i  00’€KTa. Ajie Ha XKallb, 0CI HE ICHYE TAKOrO POAYKTY.
KOMIT'IOTepHOTO TIpoekTyBaHHs, TOHATTS CAIIP mns Omke, HAayKOBUH  HampsM 3  NiABHIICHHS
OymiBHUIITBA HA0YBAE€ HOBOTO CEHCY 1 3MICTY: CHEProc)CKTHBHOCTI  OyAiBEdb € J1OBOJNI HOBUM i

— BIM (Building Information Modeling) -
iH(opmariiina Moieb Oy IiBIIi;
- PLM (Product/ Project
Management) —  ynpaBiiHHSA
IIUKJIOM TIPOEKTY 200 MPOAYKTY;
— 3D CAD/ 4D CAD/ 5D CAD € HoBUM
MiX00OM 10 KOHLEMLil aBTOMAaTH30BaHOTO

Lifecircle
SKUTTEBUM

IPOSKTYBaHHSI.
TexHoMOTis5 BIM ado iHdopmariiine
MoJeIoBaHHs OyniBenb Oa3yeTbcsi Ha CTBOPEHHI 1
VOpPaBJIiHHI TOYHOIO 1 Y3TODKEHOIO iH(OpMAIIi€I0

MPOTATOM BCHOTO JKHTTEBOTO IHMKIY OymiBIIi: Bif
PO3pOOKH KOHIETIIT 10 3BEACHHS 1 31aBaHHs 00’€KTa B
eKCIUTyaTaljo.

OcobnuBicTio iHGOpMaIIiitHOT Moeni € Te, Mo BCi
i CKIIaZOBI YaCTHHW MOXYTh OYTH BHKOHaHI B Pi3HHX
BIM-nporpamax, OOMiH JOaHUMH MDK SKHMH MOXe
3aiCHIOBAaTHCA 3 TortoMoroio ¢opmaty IFC.

IcHytoTh TIpOTpaMHI TPOAYKTH HampaBleHi Ha
pauioHaJbHe eHeproe)CKTUBHE MIPOEKTYBaHHS
OynmiBenmb, aje BCI BOHM TMPHB’s3aHI JIO CBOIX
pO3poOHHKIB. B OCHOBY ITMX MPOIYKTIB MOKJIAICHI
JIOCUTh ~ PO3BUHYTI  METOOU  pO3pPaxyHKIB,  aie
PO3IIUPEHHs] X METOJIB 1 3aCO0IB MOXKIUBO JIHIIC
cepen cBOro po3poOHMKa. Bcei 1i mporpaMu npuB’s3aHi
o cBOiX Mmonuenei, ane He no Gopmary IFC. Ha xanpb
apxiTeKTypa IMX IporpaMm He € Biakpurow. OOMiH
inpopmamiero Mk BIM-mporpamoro i mporpamor 3
€KOJIOTIYHOTO TIPOCKTYBaHHS BiIOyBAa€TbCA JIMIIE B
MeKax OfHieT mardGopMu.

BukopucroByroun iHTeNeKTyalbHy iH(QOpMaLiiiHy
MO/IeJIb, 32 HASIBHOCTI MOIPAMHOTO HPOJYKTY:

- 3 PO3BUHYTUMH IHTCIEKTYaJbHAMHU METOJAMH
po3paxyHKy eHeproedekTHBHOCTI OyIiBiIi;

- 3 ypaxyBaHHSM CKJIQTHOT reoMeTpii OymiBmi;

- BpaxoBYIOYM 4YacoBi Ta (piHAHCOBI TOKa3HUKH
HIPOEKTY;

- sikuii Ou GasyBaBcs Ha ctanaapti IFC,

notpe0ye MOaIbIIOT0 PO3BUTKY.
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