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XMiIXV 9jCoOdd.Isjuz € Rz @ddev Isd j &3 ~ted Misd Odzmlise O
Hicj adzj cemMMC dr ctMEzHOMmlse ORF ylsd fHtoj CtcOlsdc
ftoeoHsd Odzs mtstosdzdls! EZdigjteh drn 5 MisOsdiglz wiLr
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stk ddS s Efdsedw dd ktekzHO, &slsdoOydj?2 d Ik

i Mdedy j dedy L OlstcOls dzO L OtcOBBIsdzze  dzOIskz o
PtesodzvW HtsSmeBHEtSe MlttkzHddSses fjHftedwIsdw;

iteseo jdz@ EHtodzjlsotstej dzgdesmisd f J eMsdzOdzO Mmd fi
57%. pisigba j dzdzts, stcH tWOBBIddS e dzj HsMIsOIsBY
fjtetsdzOdz0 sldtshmdlsjds dzs o KROLjted Odz des2,
Eudlsr a0jlsmw, O 1Its odzjydls Mmdady d dedj dzsw dz' datsfr

vsO0Cdd3 tBtOL tsd3, toj L zdz sOIsr ff@dp@deded® Is tf ¢ @L
COHtBOTr j tdMéd. [Mdsedyr §j COHtor j tdmMéd ¢ tsd
Mz yO,) Oolttetsdy dzO BOLJ tojL kdz7IR@kdse. {fitcisht] Hig
BB ssHBBA B dZO 9o ' ff =BdAAjddzQlzERY JipAChids jfd) . 5
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v OB d&zdi @ L tcdmMEtse COHttSoaB2 BjL B OMdsMmisd

IdH' tdmSse COHGGoB [yj S O o -B]GrkdfO ndzf(L
cdm&d of MsC d |

t dMSd, MowL Odzdz" § M dzO?2 2
t dmSd, MowLOdede' § M HJMW 5
tdimcd, MmewoLORzdd dj¢ Oy d J 2 1
tdme¢d, otLddcO*ndj {td 1

SOC ftCOLOk fteso jHjdzdg' 2 OdO&JL, HdY € OH
ftojHftodwisdw zOdB tsdzj j mMzh j Mise j dedzr a3 tedmM¢ C
HyWisj dz desfisd  j teffgte@@®@, dzf s &gdzth | IBH 59 dzj Is
Emdztse d W dzd stezH O d mMd Mmisj d3ts 2 Bslsde Oyd d, o
ftejHftedwisds .

I mdztso dzr | HEf EME O d3" 4 shde¢d 9 Ef tcOo dz
ftoj Hf wiJwist] W slsfMizlsmiseo dj tsB OIS dis 2 difipleyjiddO doztdsjdie
5OSYj BlkyOMmlsd MewLOdks M ddLS2 ©BEOldks?
LOddzls j toj Mtso Odzdesmis! " lsde' » MslstcHdzd S s o ff k&

vOCdd SBEOLEBA, o HOdEsdE dhhmdjHtse Oddsf {t
NddzjL desHBtesy desets ftojHftedwWisdw Yd ted L ddzv d € C
sftejHjdzjdgr GMdesodzr §j todMEd COHtoseats?2 BjLBY O
sOC Y] dajzHtso dzj lso tstcj dedats fiyls ¢ fjtemMcdOodzO MmdMmlsjc
HisSh SH s s Istictiz jH HiAtE ofsW Is W .

JstedyOlsjdz' dg" &g IsOCxj wodzw jlsmw dzgOdzd yd )
sfizh j flse dzj dzd 5 zOMisOo dzd yj Mlso © dzj Hsslstew &zO Is
wWodzw jlsfpw CtcO@2dzj L dZ2ZOydd3r s Hdz" C O3 HBEt MBlstclzH

{BOLdds dO MmjsY o ddidtdmQls IdaX ygs Hnpgddad)dzdy
dzd weo dzw jIsfyw slsted yOlsj dz2 dz@r &5 W OC Isstets d3, fsm¢Ct
sBkyos hdrn fHftescteOdRdz, O Mt Mdedy jdedj &3 MY tetsmO
fjtedsH otL dzd § d&zO-19 Odzh j W COVI D

UOCdd ©BEOa dity tojtladd] d3jte, Myshmsemlsskzshd:
COHtttsoats?2 BJjLBSfOMdesMmMisd o SR Oddd, BYJHOJ IsMmw
9dH] MsOBddz desegts Hjdgj ydesets (sl j dethj d s fA |
COHtets O , fsorhjddi f tat®dLdo tstateffiply dzt @etf bipls g tc jsfiptke O
Hsfisdy jdedd o MsCdr tjLbkzd sOktse Moatsjets IstekzHC
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1. REBSISIsdR. 1 - ANtstcdid tets e Odzd J Y4 zsmls dets G s
BJLBfOMdzesmisd d 44 oLOddsMmeowrd M HkzeddBd +{ d
RGEtsIsIs(, R . o . 1 O~ Otcj dzk 59 O, [ . R . [ 4 dzs h s5€C
AnfSLW22Mise Bd3 I jutcHlROBG:T) . 13 (145 )idF.0

2. 1 0OstclzL By S50, 1. 4 . [dMs COHEKS B2 BJL

JLsfOMmMdzsmisd d EftcOodzj dedvw f JtemMsdzOdzsdy / 1. &
ZOkZCO: hOe € Emijrk :i2fe thgdedsth MdE@ g dzj? € jddplzddpt
fitemMfjClsdody 7 tOL tcOBits izt S Rk H3AT8 & yj dzr -

3. [MisO jody, [ . 1. SOHteso OV BJjLBY OfMdesls
BJLBY OMdesMmisd fted sMEzh jMmsodjddd {fsHBSKO d
stsotej d3j dzdz" § Isj Bzgztizdes ¢ dffdj tc Ip s 6zO ozts d3: sls f tosB dzj
LEOd MS 2 ctMizHOEmks j daze  dzkjbad oi POBR G Is j Is .

4. 1 Odz§ d dzO, [ . 1. SOHttsoa OV BJjLESY OMdesmis: o
BjLtsf OMmdesmisd ftej Hftedwisdw: tsd"ls@,) Rr. fSHARSHB
CCBdsdB3dC O d EftOoadzjdzdj HtejHitedwisdwdsd, BlstcOf
CzsB Odzd s @Y tbe¢f .7 &2 O AAB3

5, tdhildedStsoa0O, ¢. J. wdMmlsjdBO tsHetsltso Cd
tdhibddSsea0O, 1. IlddLOQu) | sdd@zry/dsR sufjddl tOMmistelz €
5B tcOL Siof OxthpfsiPots dzlz , i @ 0 2-300.4
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I dzwh CRias e’ G dzH te g
wlskzhHj dzls
tOdE Bl j tBteMS d2 ¢ Mk H O wfjdtosddsdg 2 d® ©QF ddsdlg

RUASTIOARIV VL fTdrcfrEULAIOVRD 1 wut fRU[]

O dedztslsOydw: | HOddzsds dfMidzj Hise Oded d  te Ofyfye
ftoddsj dgv j 5" | o Htetsj Clsdtetseo Odad d L H QAsth@eskReited d3j «
Bentley SynchroProd dzw  fts LDy ADdEdDERS8H j dzj 2,  fMictodpft Begjedze gizw
ML HOddY COdzj dgH Otedgse s CLOW IS O OB, O kKOS
Mssd Bsmisd MistetsdIsj dzr Mise O.

1 rdzd  tOMmMmdtsiste j dzf f tels \igtsimfy " dzd ) L O dzds'© §f B3,
COdzj dzH Otedes e s GOW SO d ©OMmujls OdjiskEHjde dz0
sdse | §odzzyjdder 7 tOdzjJ dBOIJ ted Odztso .

sdzs yjor j Mdzseo O: d dzW sted30yd tsdzdzts § D, dfis 1B}, dzd te t
COdzj dzH Otedz" 2 cteOWdE, MmMd3ilsO.
Keywords: Building information modeling, BIM, 3D, 4D, 5D, calendar schedule,

estimate

1. lojHJiddy

RdzW ste ROy dostedz®&e i j C OO J Is Od Isiasts dsls | desfylsd @ § dzts fr
oLOddisMe WL Odgdz’ n fMe j Hj dad 2, HECEZd3] dzlstso d o}
Mtesdlsj dz' mlse O, Wstedzdtclzj ds" = o 1 dzj Clstetsdzdets 3 ¢
dLr MCOded?2, sMikzh jlnisdpgezjedzdils j el EFC I totsj CIsdtetso
tj CdstezSydd, SOfdsOody desets toj Bsdzls©, 1 € MY dz
Mstesdlsj dz Mlsoe ©. [ 1, MOl w 1, fEkdSIls 10_3]

AW tcso @izl tstc BO Y d WHBizdz) We'ls tc j » 3] deHad ) &2'dz)j € Is te 5 dzdz
HSCEZd3d dzgs o MsmlsOe j JdW sted3Oydsdedzats? d3tsH j dzd
[sd), HtolHMIsOo dzj dzdz" 2 tots fyls[t Bedzlp isaff dzdzts Bgdibsiasy . 1

2. stsLHOdzd | Istcj n 3] tcdamctleskievitj dzd o 1 |

st ndsj tedzOW  d3tsH j dzH dav H @R v fEase &) g d L dud
sBi jCIsO Mbstesdlsj dz' Milse O. RMfsdz L soe Odzedy o dSH,
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ftej HfMIs Oo dzj dzdAutBdeskoRevit { OtcOdBj Isted yj MS ddsd fMmj d3j 2 fr
MsLHOo Ols! dzt B' §J o dH dap A s H lis @ iz Istis iz i€ jydfdzteizdz" -
Clstste’ j © HOd dgj2hjd5 dBsckls Brls! §jtjHOd
HOdz! dzj 2h j2 tOBBIST M dsHj dz@ & .

I 5L dB3tsy desMls'  dzOL dz2OyOls' SCdhsezSydyd Mo ts;
CodemstezC ydsdedz | MA O dzj Mh pBL K fes Oy 2 O dzO dz
BsHjdzd LHOdedW o dddgyJdzjteds §J ftescteOddzds § € tsd3t
LHOddWW d BIsHjOz d' = SBdMmlstclzC yd?.

t OmMmdissisted A3 W 2 dz€ y d ts dzO dkutodeskRevit ag® X fzte i li3d tc J [ L
hCsdzr , ML HOakcR c WOGEEEEOyYdd (o lsttdses dhf s

[ &zv dOYyodkzO ttOBBIr, IstcjBkjlsMw MtsLHO! {tc
BzHjl dMitdz L s9 Ols! Mw Mo, dOMmistetsj dedzr 2, M OB

v O¢ co¢ ftosjCls MtsLHOj sMmw dzO0 tsmdztse § H S
sl j-fzdz@gd B yds' § d SodmstezSIlsdodz §j tjh jddw da
BsHj dzd dzgOyd dzOjIsfqw ) twOmMf sdztsy j dedw ydWtetsear 7
ftesMistcOdzmise j dsHJ dzd .

HdzjHEZs N dds { sOftsds BEHjIS ML HOddj W kdzH Odzj
ANlzdzH Od3j dzllzr 2o ) EMmlstcts2 Mlseotsds /1 tctsfmilse j € O
WkedHO®R) dzls® ftsH Misj &zOB], O Cwbtster 7 Efltoc
rf sdzdz dz Bsdesdzd Isdz” digd /) CodzsdzdzOd3d d Milsj dz
s Odzatse dzj dz@ Btsdatsdzd Isdz J g/ 4 HE @tz d Yy j fiptsfls o oyt
fadsoBd f§jtjse’ sdwv.

SOYHBAREZ 1 dzj B3j delskz o dBsHjdzd ftedMmo Odoe O Isfyw
CtsdemistclzC ydd, 2O ted @5 t6 v O dpt dzdz'H dz¥ d HA 8 dzj 2 M j 2
COdzj dzgH OQtedzets gz cteOW dC &z, ok Y d t¢ zjlsdyvdzls § s d3ts f) gatdzg
kOSCddk COC: 1Oy, Ctttfkf (LORsaOLCO), dMfsd L

©
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tdfm. 1. /1 COtCOM LHOddW.

] &zOo dzr 3 ftoj ddslzh j Misosd3 dda stedzOyd tsdzdets?2  BsH
tcOL dzd ydzr | H Odzdz" J s Ctodmstckzdgidlked i@
Csdzduyd mMsets. ¢ IsOCYJ oL Ay dsMIs! L OHOI! MmMtse i
ddett stedzOyd s s &OIlsjtcd OdzOA , ftesdLotsHdls] dzj , (
stcj Bz smMw ftosj CSIsdesoah dSE ddzd Mmistetsd sz tazfiiels o Gl
ftesj Cls, f§tdddBOl: Ctdzdy mMsets d Mlssddismls! KO
fslstcjBlzs sMw Hdzv Mstesdlsj dz Mlse ©, O OS¢ j GBI ]

sdzjHEe hdd3 {1 sOftsd3 wOLwOBBISSd BEHjI EMOd
CoddBzdzd S Oyd?2, sHp@ESCEzEddt Esydzg BB tso .

SOYHBRBEZ L 1 dzj d@3gj delstseo 1SOC % j HtodMmMo Odo O Isw
® HOdz dzj2h Jd&3 cckzff Jtcse Ols .
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tdfm. 2. 1 0O0¢tdzyd dedetsy L H Odzd §

<01. Cneuucpukayns cter>
A | B | C | D E F
Tun TonwnHa Mnowagk Obbem Kopnyc Srax

200

["azobeToHHaA cTeHa 200mm BHelWHAR 1 3Tax 200 3N wm? 6217 m® Kopnyc A 1 Sram
azobeToHHan cteHa 200MmM BHYTpeHHAR 1 3Tax 200 30 m? 607 m* Kopnye A 1 Sram
Avatparma 01 200 47 m? 948 m* Kopnye A 1 3ram
azobeTonHan creHa 200mMm BHewHAR 1 atax 200 243 m? 48.57 m* Kopnyc B 1 3rax
azobeToHHan crena 200mm BHyTpeHHAR 1 aTax 200 563 m? 112.64 m* Kopnyc B 1 Srax
INectHuyHan knetka [1-1 200 142 m* 2832 m® Kopnyc B 1 Sram
NectHuyHan knetka J1-2 200 103 m* 2057 m® Kopnye B 1 3ram
NectHuyHan knetka [1-3 200 67 m? 13.45 m® Kopnye B 1 3ram
NectHuyHan knetka -5 200 61 m? 1215 m* Kopnyc B 1 3rax
["azobeToHHaA cTeHa 200mm BHelWHAR 1 3Tax 200 84 m* 16.89 m*® Kopnyc B 1 Sram
azobeToHHan cteHa 200MmM BHYTpeHHAR 1 3Tax 200 52 m* 10.42 m® Kopnye B 1 Sram
NectHuyHan knetka -4 200 66 m? 13.23 m® Kopnye B 1 3ram
axra nudra AnA uHEannaoe 200 16 m? 322w Kopnyc B 1 3rax
azobeToHHan crena 200MmM BHeWHAR 2 3Tax 200 30 m? 593 m® Kopnyc A 2 Srax
azobetoHHan cteHa 200MmM BHYTpeHHAR 2 3Tax 200 80 m* 16.08 m* Kopnyc A 2 Oram
Awatparma 0-1 200 46 m* 9.28 m* Kopnye A 2 Sax
Nwatparma -2 200 T2 m? 14.33 m® Kopnye A 2 3mam
NectHuyHan knetka -5 200 60 m? 11.97 m* Kopnyc A 2 Sam
["azobeToHHaA cTeHa 200mMm BHELWHAR 2 3Tax 200 244 w* 48.70 m* Kopnyc B 2 Dram
azobeToHHan cteHa 200MM BHYTpeHHAR 2 3Tax 200 513 m? 102.54 m* Kopnye B 2 Srax
INectiuyHan knetka [1-1 200 139 m? 27.87T m® Kopnye B 2 3mam
NectHuyHan knetka [1-2 200 54 m? 10.82 m* Kopnyc B 2 Smam
NectHuyHan knetka 1-3 200 68 m? 13.51 m* Kopnye B 2 Srax
azobetoHHan cteHa 200MM BHelIHAR 2 3Tax 200 220 m* 44 02 m® Kopnyc B 2 Oram
azobeToHHaA cTeHa 200MM BHYTPEHHAR 2 3Tax 200 35 m? 710 m* Kopnye B 2 Sax
NectHuyHan knetka -4 200 67 m? 13.458 m® Kopnye B 2 3mam
axra nudra AnA uHEannaoe 200 16 m? IiNwm Kopnyc B 2 Sam
["azobeToHHaA cTeHa 200mMm BHelWHAR 3 3Tax 200 199 m* 39.84 m® Kopnyc B 3 Srax
azobeToHHan cteHa 200MM BHYTpeHHAR 3 3Tax 200 460 m* 91.95 m* Kopnye B 3 Srax
INectiuyHan knetka [1-1 200 139 m? 27.88 m® Kopnye B 3 Smam
NectHuyHan knetka [1-2 200 80 m? 15.95 m* Kopnyc B 3 Srax

tdm. 3. «af ] yoeWtadAfahoers offaigddg 5 s Istsdzh o dzj |
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10Cdz ydlsjdz dz &5 L sOfsd3s ML HOddY d dz¥ 5ts 5Oy o
sjtetedlsstedd. | djcts ontHdl Wsthkdtss Oddj toj d
EisOdzso €O BOdr & Owndljdsbdy 7 Wsttd  SEteOYH

tdm. 4. [SCtdzyOlsj dzt dzOW dtsH J dz' L H Odzed W

vtej Bso Odzgdwy € dJdaW sted3dOydtsdzdz” d3 BESH ] dzv d@3 B
Bsy dzs L dzOIs! o HSCEkB] dzlsOydd, tOL d&3j M j dedets2  dzC

ABDdizsH j &z fsHGESISOodzd o O Isqw  H dzv 1 € paft6pA3, © o
HdzWw HOdz dzgj 20 j ¢ets d BéntbegzSyndsroRoodzd | dzW H Jdz! dzj 2" j ¢
mMdzd Isr d C0Odzj dzH Otcdzsets ctcOWJSEC O OCY] MsB O
ftcdd3j dgj dgdzr | © HtetsjClsj, M ECOLOdjd tsBi j @3so,

3. 4 tsL H Grpdgljdls T

t OfMyud s Mi3jlsr HtesdLossHdlmw dzO thdsej Mt
CodeStejIsdgr » fMd3dIsder = JHdddyOn. wdBilsr dBsckzls B
dHdde § ©OMyjdd) d aArt Wi HORQizk de'f 5§ hedfdE
dzOL " 9 O j]lofigizef dQ@LE dzr 2 My smse, . j. M fodigsh s

r dzv ttoOfmyjlsoO tBi JECIO, dMftd Ltso Odzgdesets o f
(WiHjtOdz dzr §J JHddz § t©OMmyJ dz€ d) , sO¢ C0O0¢ Wdd
dL WJiHJjtOd dsets B¥ H)Y JISO.
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