LENN PASBUTUA U BHEOPEHUA BIM-TEXHOOIMI A

BIM — rnobanbHbIn TREHI, CTPOUTENBHOW OTPAC/IN.

CehHUARNBHEIE NDOrPENUE! N0 BHEAPE=MI0 BIM HA roCYRZPCTIEHHOM YRoaHE

locyaapcTBEHHAs NOAAEPKKA Pa3BUTUA
BIM-TexHonoruu

Crparernn BenukoGputaHuu

2011 - rocypapcTBEHHAR CTPATErvA B

CTPONTOTIRGTRE PACCHATANA N2 NPT aranks BHenpenus BIN-TexHonorwi:

2016 - 100% rocyaapcToeHHOro 3aKasa

TEXHONOT MK 1. Paapaborka HOPMATHBHO-NPABOBLIX AKTOB,
HANPaBNEHHbIX Ha UCNONLIOBAHNE TEXHONOrMI

¢ HHEHOPMALUONHOTD MOABIIHPOBANKA B Chepe

YBenuueHue npo3payHoCT! ANA WHBECTOPa NPOEKTa OTHOCUTENbHO TPaAULMOHHOIO noaxoaa HHABHEPHbIX HIbICKAHWI, NPOSKTHPOBAKKA

CokpaleHue cpoKos CoKpalyeHue 3aTpar W CTPOUTENDLCTBA
en Cpok ucnonHerus - 2015 - 2017 rr.
" éj 2. Coanatue CooTReTCTBY0LLeH
&0 R R R R HHAPACTPYKTYPLI K NOATOTOBKE KaAPOB,
gg 40 GNOCOBHbIX MPUMEHATH HA NPaKTHKE
30 - T ™ i TEXHONONHN HHGOPMALIHOHHOTO
2 - S & ~-a B MOZENNDOBAHHSA
op— B8R SR & 2 i e
Y 3 CpoK MCONHeHHs - 2016 - 2017 rr.
[l YMeHbIUEHHE KONHYECTIa RPOCTREHCTREHHES! KONNHzUE [ B l | W oty ¥onm 3. ObraarensHoe NpHMEHeHIe BIM-
. n)"'l.UDB NCHUMAHNE NPCEKTA BLEMH CTOPOHaMH . COKPALLEHHE CPOKOR PEANHIALKMA NPOBKTOR Tex”onoru." 8 xone nmemmu“m‘ -
W Mosuweras kaveeTes npookTca W corpawyerue oTxos0E M Gpaka OTPOHTENLLTEA \
B Corpawsnne chbema nzufanemﬁ W cocaweHie EpeNBHN Ha pazpaborey cueT W Bk YAl obre xTo8, Q)MHBN C"PY ML
Ml Compawnnme ofuena o ¢ NOADAE T CpeacTS e oo 6 o
[l Gonee ToursId KOHTPONK HAA CTOAMOLTRI0 CTRCHTENRCTRA 5 il 4. Aepa
Cpok HenonHexus - 2016 - 2019 rr.
Life-cycle of Building )
provides invgit o aed masagiag duliling and Infsuucwe projecs taster,
more econamicatly and with Less smvirosmensy, Impace,
S All Information about the Building r —
l\-Dv Aarwmmovmwmmmm of & faciity, \ Becurate designs with
' WM 1y irtwipest twcacin of the relatisnhips and et e Bt into the model _&enors, less wastl
The Modeling has a varity of additional information :
Oesign. oo, sierasiation, wed col at wses Be rich the imetiipent model .
10 Jofomm bener dodision-malkdng and break down the tuarriers to butier business. R -




LIENTU PA3BUTUA U BHEOQPEHUA BIM-TEXHONOIMA

L)
2017

kadetd
2018

PaspaGoria GUGAHOYERH
Paspaboma Ob6azarenuHoe
Paspaboma GnbanoTeKH O60PYACDAMUA W npUMananke 8IM npn
M YTOOPMASHKO SAEMANTON ANEMENHTOB HHIKEHEPHBIX POEKIMPOBIHHI
TOPOACKHUX KOHCTRYKUME 303HMA 8 CHCTEM 6 OTihmTON SIoaTHBIX 06BeNTOD
BIM cranpapton OTKPHTOM $apMaTe OOM!:: dopmare
“ PaspaGoTHa M BainoANenie BoinoNNONKHO
Mogrorosxa namexeHH BHeApeNMe nMAGTHbX BIM NHAOTHBIX BIM
B AeACTBYIOLIeR HHETPYMeHTOS palorsl ¢ nposKTos NPOERTOB NP
3IXOHOQATENBLTED BIM & otpacnceb OMB NPOKTHPOBAHMA CTPOHTENDLTER H
Komnnexca Hapsope
TopMHpOBaHUE Dopmupotanne
Sopnapcium Gubnuorenm BIM Sudnuotexu BIM Npobeaente
GnGadorenn BIM o ncnepriabs BIM
MOARAEH rOpOASKHX MOARReH FOPOACKMX
MGHRARE (opopxAX ®TMNOSLIX® NPOCKTOD CTHNOBHIX® NPOANTOD PPNSON S
HTHNOBMIX® NPORKTOB < pe ok A0 ANEMEHTIMK
ACO w wicon #a 120, m “::“ o un"l":"n o IOTOMATHIMPOBINNHOR
150, 280 mecr HaLH NPOBEPKH
CTPONTRADLTDA CTPOMTRNSLTEA

MHOPOPMALWOHHO-PA3BACHUTEBHAR PABOTA

C NPOPECCUOHANMBHBIM COOBLUECTBOM U OBYHEHUE COTPYAHUKOB KOMMNJIEKCA

BIMis NOT

+ A File Format

+ A Software Application - (Even ours!)
* An Information Technology

* A Business Model
+ Defined by Workflows

* (May vary from project to project)
+ Enabled by Information Technology

sl

A-Inteks

BHeapenue
Cuctem YnpasneHvs
(cospganue eguHoro
L{eHTPan130BaHHOTO
XPaHUNULLA JaHHbIX,
peluenvs gna
ynpaenesus
npoeKTamu,
JAOKYMEHTO0B0pOT)

Bulding
Infarmation
Modeling

Brepnpenue 3D
PaspaGoTka no BceM pasgenam |
cTaHaapToB rFl,poeKTﬁupo:aHmn
npeanpuaTUs No a3paboTk:
B3aUMOAENCTBUIO MHCIJOPN!auIGAOHHblx

2 " B
B 2D n 3D-cpepe BHenpeHue lc‘:;)?ree n:c :::TO
4D (spems) u 5D
; (cTouMoCTb)




LEENN PASBUTUA U BHEOPEHUA BIM-TEXHOIOIMNA
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A-Inteks
Y1eepxaeHue [lopoKHOMI
KapTtbl BHeagpeHus BIM
BIM-ONEPATOPGI BIM-NJTAT®OPMbI
Perynuposanue BIM- MpasoBbie aKTbl 0 MNpasosbie aKTbl 0 Perynuposanue ob6opora

CraHpgapThl, MocraHoBneHue o NocraioRiaiNG o T3, Pernament

_ ,ﬂﬂ@gﬁtg: 9 4 Ha3Ha4YeHUM U CO3AAHUN KOHKypCe Ha pa3paboTKy xo»gup::, :rau.qnpt
\Aemllmoc:m(uec.)j nunoTHbIX BIM- . BiMinAurbonm s | \ YUM (  mec.)

I onepavopos s K w MO: Ha3HaYeHHbIX NUAOTHBIX

) " 1. TK Pocarom BIM-oneparopax
 NluyeHsuposaHme u 2. TAO lasnpom CraHaapTsi v

yeHooBpazosaHue 3. TMAOPHA (Poccern) 'rpe60n|-|m| -

rapudos (6 mec.) 4. MAO TpaHcHedTs exewHemy N0 CYUM
R, = 5. MO -Kasans i L e

‘ 6. MO - Mockea

Koutpakrauma u | I CraHpaprbl 1

$umakcuposanme ‘ " Tpebosanus K Bazam
L {1 ron) 5 | OBl NaKkeT UaMEHEHMI = " |, Basix CYHM

B 33KOHbI O BeATe/IbHOCTH 06“‘”'_' TIANET MEMe e ‘
\ nio6bix BIM-oneparopos B 3aKOHbI 0 Tpe6oBaHnax ) { )
Hanoroobnosxenne n (vepes 2 roga) ¥ ceprudukauumu CYUM . Ceprudmaumsm
cTumynmMposanme (Hepes 2 rona) MMyeHsNpoBaHNE
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Architekt Architekt

Bauingenieur Haustechniker Baumgemeur Haustechmkev
‘ . w Kpusas Maxflwasu (MacLeamy curve) By / Pachicame

@ BOINOMNOCT NOANHATE K3 CTOMMOCTS ¥
@ DY OLINOHADRMCCTE

e C TOMMOCTY BMECEes yOuaHE Ml
© TramnmosHmR NpceRTIE Npasss

° Hnrerpupossseeil NpOesTHIR NpOUECC

TPAIr etz
L Ll

>

Bauherr Statiker MmOt e s ;
. . NPOGETI SPOLBOC
Facility Manager Projektieiter Facility Manager Projektleiter "
Konstruktionsleiter Konstruktionsleiter 0
Austausch von 2D-Zeichnungen IFC/BIM-Projektablauf 4
=) Parpeborea T3 m N Cox f c
WE TPOSETUSOR M Terase
Papatana Leransece v T ¥, i [ e
pMresmes ATOL M e aregwertig “arywew
Highar-dafinition ; Conflict
surveying snd Detection und
aeotocHtion ’ Risk Mitigasion Sustainability
Rl gl gy, 7
Ay sasinafing y -
y 92 Coordinatinn High Levet af
‘and Cirstomization Smart cities
Collaboratior Flexitulity

Benefits of
BIM -

faster Deafts Pro Ce SS ﬁnmanuw
of

without foss of
Schoduly
Cout and ey,

Digital coltaboration

nd mability Qualay -

Fasy
Masteaance.of
Building Lifo
Lyele




LLEENW PASBUTUA U BHEOPEHUA BIM-TEXHONOIMMN

OBpatieHve Yepes MHTEpHeT-NopTan
3NEKTPOHHON yCAyrU
(py4Holi 6800 danHbix)

ALLMUHUCTPATMUBHO-PEINAMEHTHbIE NPOLEAYPbI

\¥4
o WcxopHo- FockoHTpOnb M N
I'papocTpouTenbHbIR 3KcnepTiaa PazpelueHue Ha Besog B JKCnNyaTaLUOHHbIW
paspelunTenbHan Hapasop B
LE 0 npoexTa CTPOMTENbCTBO BKCN/YaTaLHIo nacnopr
BOKYMeHTaums CTPOMTENbCTBE
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Ynpaenenue roprdenem npoexTos
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I
I

!
l WnterpupoBanHas |
BIM-mopent (nnaw) A
[poekTuposaHue
I I
| |

I I
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Cranus
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I MUMA
+Bupog
IRCAYATIUMM

+CTposrenhiTao
* IECNNYATRUMA
« Deisog v
PRCTUTyRTABN

SLNAyaTIUN

- Crpomtenscivo
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NPOCTPIHCTBEHHD
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COTOOLIX TPADUKOD ~
nenanbIoRIHWK 40 mapenci)
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OBLLUEE NPEOCTABJIEHUE O BIM
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X&Y 2D

XY &1 = 3D
3D+B+P = BIM
BIM+time =~ 4DCAD
BIM+cost = SDCAD

BIM + sustainability =  nD CAD

BOOM (
= BAM + asset management \

BAM

Level of maturity over time
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BEPEXNNBOE CTPOMTENLCTBO - LEAN CONSTRUCTION

[“"ULL‘“'J [ 3AKA3 YUK ] = «TOYHO B CPok» M «C HaMMEeHLWMUMM SaTPaTamm»

’__}{““{“_'_J 1 s MNOTOYHOE NPOEKTUPOBAHUE n MOTOYHOE CTPOUTENLCTBO Ha Gase
7 | I Py W 3axasunky oTeeaens
- pont aepxartens UHBECT ®OHOA UWHPOPMALUMNOHHOIO MOAOENMUPOBAHUA 3O0AHUA - BIM TexHonorum
b omomissiarton iy NPOEKTUPOBLWMUKHU CTPOUTENM
J—L rnxnmcwm MOBENS KOMCTPYKTUBHAR MORENS MEP MOZENL » ,cwourtwmoxm —— CTPOMTERLCTBO -
(OW3. MOSEM) <> b 2 -
,\/_E1 I‘q _ _fm 8 A
= = e == 3 S =7 / s
= o | v==x_y,/ [
ICKU3HLI IPOEKT e Bitis TAED , =S =
— 20430 (BIM) m] .2 “BiVBaid ) CTPOUTEHNAAH CYPOANNOUIAIKA
EEEs) D v 4 G R o [ oo |
B + Construct j NPOMEXYTOMHAR | MALIMHBL! - MEXAHUIMbI wmcnoml |cvsnoneaguusu] [nocrasumen || STPoHTEnscTER
| BIM+2oncTpyxTimsmi BIM - CMETA JAAHMA
YCU «TTN Npod-Murex> Kapeaps - C oro Ynpasne CrponTensCcreom - CCunks obnaarenssus

Astop npenowenua wax MNaxgos O U r Habepesawie Henum, PT

SUSTAINABILITY
Conceptual Energy Analysis
MpoextHaa | CrpowtensHas SKcnnyaTayuoHHas Mogens Ans Detailed Energy Analysis — feary oy MaNAGEMENT
MOdenb Moaens Mogens cHoca Qn‘l'?l«ﬂnal)lf il.»nwnl tracking APPLICATIONS
LEED tracking i
Life Cycle BIM
5 D Strategies
SCHEDULING uBIM As-Builts
m Project Phasing Simulations | ESTIMATION BIM embedded
npouecc MOAenH pOBaHMﬂ q Models ® Detailed Simulation m Quantity Extraction to Q&M manuals
mSafety & Logistics Model, Installation. support cost Estimates. BIM Maintenance
mAnimation ®\V/isual Validation for u Trade Verification from Plans & Technical
Renderings‘ Payment Approval Fabrication Models: Support.
MpaguncHan OPraHM3aumns 3TOro NOTOKa 0DeCNeYnBaeTCA: A R— Structural Steel - Rebar
WBIM driven prefabrication MEP
1) TlocyaapcreeHHbimu BiM-cranaapramm Laser accurate BIM driven ® Value Engineering
2) EawubiMmu knaccuduxaropami CTPOMTENLHBLIX ANeMeNTOB field layouts What-if-scenarios
3) EanubiMn TpEDOBaHHAMKN K NPOrpaMmMHOMy obecnedeninio (V)'S'a‘;‘]'t';‘;"&:;mm
4) YHnduumpoBaHHLIMK PernamedTaMit MoJenvpoBaHina u Prefabuication Soltions
5)




OBLUEE NPEOCTABJIEHUE O BIM A.?i;ks

YPOBHU NMPOPABOTKW BIM-MOAENM LOD-(LEVEL OF DEVELOPMENT)

KOHUENT NPOEKT PABOMUIA NPOEKT IKCNNYATALMSA
[=——3 L 201 — 20 [—J O
ATPHEY TS ATPREYT™

ATPMEY TR ATPHEYTH

LM A HNAMHA LANKA BNNKA
l LWFRH WWMPHMNA LINFRRA LI HHA
ALCOTA NHCOTA HWCOT BNCOT
JbbLM DEWEM JEREM Gk
OIAL oAl A0eAd AOWAL
SOMMA oeT MAPRA HEFITFMA

DPMEHTAUNA frQaNA WO CRAPHOTO Uina
MACCA YON-A0 NPERERA

ALY CEYEHMA WIT MOHTAMA
BFONISOANTLAL NAARONH L
1
e BERMMHHY A
| N NPOSMIN
Li) (Lo dil |
DR WS ‘
! L4 ¥ SN

Description

Level of
Development

The Mode! Element may be graphically represented in the Model with a symbol or other generic
representation, but does not satisfy the reguirements for LOD 200. Information related to the
Maodel Element {i.e, cost per square foot, tonnage of HVAC, etc.) can be derived from other
Model Elements.

LOD 100

The Model Element is graphically represented within the Model as a generic system, object, or
LOD 200 assembly with approximate guantities, size, shape, location, and orientation. Non-graphic
information may also be attached to the Maodel Element.

The Model Element is graphically representad within the Model as a speacific system, object or
LOD 300 assembly In terms of quantity, size, shape, location, and orientation, Non-graphic information
may also be attached to the Model Element.

The Model Element is graphically represented within the Model as a specific system, object, or
LOD 350 assembly in terms of quantity, size, shape, orientation, and interfaces with other bullding
systems. Non-graphic information may also be attached to the Model Element.

The Model Element is graphically represented within the Model as a specific system, object or
assembly in terms of size, shape, location, quantity, and orientation with detziling, fabrication,
assembly, and installation Information. Non-graphlic information may also be attached to the
Model Element,

LOD 400

The Model Element is a fleld verified representation in terms of size, shape, location, quantity,
a2nd orientation. Non-graphic information may alse be attached to the Model Elements

LOD 500

Model Production & Delivery Table (MPDT)

di )

Stage 1 l Stage 2 | Stagen
Discipline
Models:
Architecture  LOD 100 LOD 200 LOD u
Structure LOD 100 LOD v
M&E LOD 100 LOD w
Consultant
Analyses:
Buildability v
Cost Formal Cost  Formal Cost
Plan 1 Plan p
\& J
BiM
Leval of Davelopman
(w00}
[haned 00 00g peiibeanan|
| |
i o i i ] e e i L
Lir sl o wmrben 2 d ' '
Pt o e A glht-u-hi’-lu
oM o [YSrap— for | (Tebeakewd @ Htsmited
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{12 ¢ scdiwnt . | . Nemfatoneted
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Optons BV 10D == = =~ el Cumbyreant hocens)
Cutaths wad brbarreation
O g v
“ .
. o Dot
e )T e A b
AR M A 200 1 o N
Mesovre Reguirad IM LOD =~
Tl BhAar s Ty 0N el A 0
Pl has Sy qrbitaen
Iow bt Besston view |
Nelg ittt o / o 0 00 cemea / Con/
Hnd | 5 Time L
T 1| w o
Tetinath lewpae ST Aniacoubie
CeatTws Canangring Col e Conumnptos A GaveNriarisbanast
(s e o [STPeTT ey

Iodaulig Yoy



OBLIEE NPEOCTABJIEHUE O BIM = |

A-Inteks

BIM Level O BIM Level 1 BIM Level 2 BIM Level 3

=
5
=
=
BLM
BIM Building Lifecycle Management
CAD 2D, 3D (Point Solutions) (BIM + PLM Platform)
Z
= . Models, Objects, Transactable,
E Drawings Collaboration Interoperable Data
(S
A BS1182:2007 IFC
= BS1192:2 | BS1192:3
= BS7000:4 IDM
o
o
. E
Integrated Web Services =
Files Files + Libraries “BIM Hub” a
e
=
i HEEEE. 2
S . o
[t (=]

= E_a-

The BIM Maturity Model by Mark Bew and Mervyn Richards adapted to reflect BLM's relationship to Level 3,
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1. CrapToBas MHBECTULIMOHHAA MOJeNb.

TeppuTtopuanoHo-
NAaHUPOBOHHbIN
3N1EKTPOHHbIN MaKeT.

MporpammHoe obecneverHue
ANA rpagocTpouTeIbHOTO
nnaHuposaHua, basbl [laHHbIX
no NC, Kagactpam,
30HUpOBaHWE U T.MN.
TpeboBaHuam 1
orpaHnyeHunam. BosmoxkHo
UCNO/Ib30BaHUE TEXHONOTUMA
MHOTOMEpPHOro
aspocKaHMpoBaHuA Ona
NPUBA3KU K CYLLEeCTBYIOLLEMY
OKPYHKEeHMUIO.

2. Mogenb "As

ApXUTEKTYPHbIN
3NEeKTPOHHbIA MaKeT uan
MoOJENb TEXHO/IOTM4YECKOro
npouecca c o6opyaosanuem.

MNporpamHoe obecneyerne
AN apXUTEKTYPHOro
NIaHUPOBaHUA UK
TEXHONOMMYECKOro
npoekTuposaHua. [laHHbie no
obopyaoBaHuio,
KOHCTPYKTMBHbBIM 3/1EMEHTam
3aaHuii. Ucnonb3osaHue
pe3ynbTaToB CKaHUPOBaHUA
CTapbiX COOPYKEHMNA.

Electrical
modal

Federated
model

required"”

3. Mopgenb "As designed”

Mogenb "Kak
cnpoekTuposaHo' npoxoaut
3KCNEepTU3y U ABnsaeTcs
OCHOBOW Ana Ha4ana pabor.

MoskeT notpeboBaHTb
HECKO/IbKO CNeuuanbHbIX
rpaduuecKkux pegakTopos U

nepepacyeta. basbl -
ueHoobpasosaHua u
MPOEKTHbIX PeLeHnA.

3KNo4YaeT npoexkTupoBaHu1e
npoueccosB CTPOUTENDLCTBA.

nporpammbl aBTOMaTUHECKOro |

4. Mopgensb "As built"

Mogenb gna YnpasneHus
NPOeKTOM U YyTBEPXAeHUA
OKOH4aTe/IbHOro BapMaHTa
"Kak noctpoeHo"

McnonHuTenbHaa mogesnb no
pesynbTatam CTPOUTENBLCTa U
MOHTaa Ha OCHOBe
COrnacoBaHMA U3MEHEHUN U
AononHeHui. basbl
MPOEKTHbIX peLeHnil,
obopyagoBaHua, e AMHUYHX
PacLeHOK, TEXHUKK U

CTOMMOCTM TpyA03aTpar.

5. Mogenu LCM

3kcnnyartayuoHHana Mogens
ANA UCTIO/Ib30BaHUA B
TeyeHue Bcero XusHeHHoro
uyukna obbexrta
HeABUXMMOCTH.

BratovaeT Kaxaoe
U3MEHEeHWEe, PEMOHTbI,
PEUHKUHUPUHT,
PEKOHCTPYKUMMU,
nepesoopyKeHue,
nepeocHauleHue,
penesenonMeHT, YNIOTHEHUE

WAK paclmpexne,
yTunaunsauma.
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A-Inteks
Hudopmauuonnoe MOACIUPOBANKS B CTPOUTEALCTBE B COOTBETCTBHH ¢ MaTpHue HHPPoBOH IKOHOMuKn
Bujasl crponTeanscTRa
| Ceancko- JApyrue
Ipaspnanckoe Tpombinuennoe  Boennoe Jlopowuoe ok S Crnennainbnoe I
2 Vrpasienne
B IddexTn
2 TepuRuoAoTHER Haionasunie
3 Popmarkt obmena nnarhopmn Ieaennie
E i l_l;l:cex (i (I'paj, Kogexe, “OPMHPOBIH.IIQ.B WHAHKATOP LI
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BIM-CPEA OTPACNU — KOHLENTYANbHbINA NOoaxon
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BIM-CPEOA OTPACIU - KOHUENTYAJIbHbIN NOAXon

Crangaptol: Agantauus crasgapros ISO (1/2)

Hanmenosaunue MEKIYHAPOIHBIX
CTAHAAPTOB, NPHHIMACMBIN 38 OCHOBY

Ilepeson

-

ISO/TS 12911:2012 Framework for bulding
mnformation modeling (BIM) gusdance

OCHOBHBIE NOIOKEHUS PYKOBOACTBA 110 HHPOPMALHOHHOMY
Mojtenposaniio 3nanuii (BIM)

o

1SO 29481-1:2016 Building information models -

Information delivery mamial Part 1 Methodology and format

Crnipasounuk 1o aocraske uudopmainm, Yacts 1, Merononorus u
(opmar

o

1SO 29481-2:2012 Building information models -

Intormation delivery manual - Part 2: [nteraction framework;

Cnipasoynuk no aocraske uudopmatin, Yacts 2: Pamku
B3AUMOACHC TBHS

-

ISO 10845-1:2010 Construgtion procurement < Port 1
Pri theds and provedh

Cratenne B erpontenserse. Yacrs 1, Tpoueccst, MeToist
MPOLIEY PbI

on

1SO 22263:2008 Crgerization of information about

construetion svorks — Framework for momagement of project
mnformtion

Mozeas opranusaimm aHHbIX 0 CTponTebtblx padorax. Crpykrypa
YIpaBJICHHs [1POEKTHON HHPopMaLmeit

=]

1SO 16354:2013 Guidelines for knowledge ibraris
andd obgeet hibranes

Pykosozsiime ykasanus 1o Ou01HoTeKam AaHHbIX 1 00BEKTHBIM
Oubamorexam

~3

ISO 12006-2:2015 Bulding constriction -

I th o elassafication ol informution

Organzation of informition about construction works — Part 2:
. )

Crpontensetso. Mozie/b Opratn3aiun JaHHbIX O CTPOHTENbHBIX
paborax. Yacts 2. Octobbl Kiaccudurain nudopmatim

1SO 12006-3:2007 Ruilding construction -
Organization of information sbout
Framework for obyect-oneated mformation

i

works - Part 3:

Crponrenberso, Mojeas OpraHi3atiuH JaHHBIX 0 CTPOHTENBHBIX
padorax. Yacrh 3. CTpyKTypa 00BEKTHO-0PHEHTHPORAHHOI
HHbopMAaLHH

CraHpgaptbli: AganTauusa ctasgaproB I1ISO (2/2)

CTallllB[ml. nMpHAHHMAaeMBIX 3a
OCHOBY

Tlepeson

9 1SO 16739:2013 Industry Foundation
Classes (IFC for data sharing i the construction wnd)
facility munogement indusirics

Mopmar (IFC), ans COBMECTHOINO HCIOJIB30BAHHA JIaHHBIX B CTPOHTE/ILCTBE
W YIIPABACHUH 31aHUSAME W COOPYIKEHMAMH

10| ISO/NP 16739-1 Industry Foundation
Classes (IFC) for data sharing i the construction s
facility munagement mdustries -- Part 1: Datu
sohema usmg EXPRESS schema defimitions

Mopmar (IFC). ans COBMECTHOrO HCMOIbL30BAHNMSA JaHHBIX B CTPOMTEILCTBE
M YTIPABICHUHN 3AaHUSMH M COOPYKEHHAMH - HacTs 1 cxema AaHHbIX ¢
npuMeHeHHeM onpeaeacHunii EXPRESS-cxembl

11| I1SO/CD 19650-1 Organization of

infc ion about works — I
munsgement using building information modetling —
Part 1 Concepts and principles

Opranwnzaims nHGOPMaIK O CTPOUTENBHLIX paboTax/ Ynpasienue
undopmaimeii ¢ HCNoabL30BaHHEM HHYOPMALMOHHOIO MOASTHPOBAHIS
snanuii. Yacrs |. KoHuenmm ¥ npuHIMIib!

12| ISO/CD 19650-2 Organization of
mformation about constriction works - Information

using busld; imodelling —|
Part 2: Delivery phase of asscts

Opranuzaims nHGOPMALHK 0 CTPOUTENbHBIX paboTax/ Ynpasnenune
nHpopManKeii ¢ HCNOITL30BAHHEM HH(OPMALIHOHHOTO MOAETHPOBAHHUA
siannii. Yacre 2. dasa noCTasky aKtusos

13| ISO/DIS 81346-12 Indussranl sy<ems,

mstallations and oquipment and mxbustoal prodicts
g ihlas and Tof e ST

¥
— Part 12: Construction works and building services

[1pOMBILLIEHHBIC CHCTEMBL, YCTAHOBKH H 000PVIOBaHHE, a TAKKE
TPOMBILIUIEHHBIE H3/1€/11si — [PHHLHITLI CTPYKTYPHPOBAHHA M YCIIOBHBIE

obosnagenns — Yacts 12: Crponrtenbusie paboThl ¥ CTPONTEILHbBIE YCIVIH
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FIDIC International Infrastructure Conference

STANDARDS:

BS1192:Part 1 (2007)
Coliaborative Working for Projects

PAS1182:Part 2 (2012)
Capex Projoct Delivery Phase

PAS1192:Part 3 (2013)
Opex - Opesate & Maintain Phase

PAS1192:Part 4 (2013)

COBIe UK (Non-graphical Assel Information
Exchangs)

PAS1192:Part 5 (2015)

Security-minded Approach

18012006

Organization of information about construction
Warks Pant 2 Framewon for classification

15016739

Industry Foundation Classes (IFC)

data charing in the and faciity manag
Industries.

UK GUIDANCE:

Legal Protocol
L.egal Protocal for the use of data

Digital Plan of Works

Digital Delivery Ptan aligned 1o an Assel's
Life-cycle

Government Soft Landings
Planning (upskiting & support) for
prograssiva handaver and oparation

Classification

1S012006 Based Classification System +
Othuers as appropriate

SONP 198502 ORAFT)
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KPEAWTOP

WHKEHEP-KPEUTOPA (CTPAXOBLUMKA): ®UHAHCOBbIM
KOHCANTHUHI, CTOMMOCTHAA OUEHKA

BAHKW W WHCTUTYTb! PASBUTUA

WHKEHEP BNAAENbBUA: MHHBECTUL{MOHHbBIN u

WHBECTOP KOHUENTYANbHbIA KOHCANTUHT

AKUMOHEPDI {COBCTBEHHWEM)

TEXHUYECKMM KOHCY/IbTAHT: AHA/TU3 TEXHONOMWK,

JAKAZYHR OBBEKT UHBECTHIIMH OBOPY/JOBAHUS, UHOPACTPYKTYPbI

Y
2

B
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WHKEHEP NMPOEKTA: NOC, OPTAHU3ALMA PABOT, BblBOP

SACTPORILMK OTNEPATOP MTPOENTA M YYACTHA WCTONHUTENEH, CPOKM U BIOKET

WHKEHEP HATIPABNIEHUA: CTPOMTE/IbHBIA KOHTPONb,

L A ) TEXHUYECKWIA HAZI30P, CAUT-MEHELKMEHT, NNAP

YIPABASIOUIAR ROMINAHMA NPOERTA

l
|

APXWTEKTOPBI, TEXHOJIOTH, MHKEHEP-KOHCTPYKTOP, AU3AWHEP, APXUTEKTOP, TEXHOMOT:

i KOHCTRYKTOPbI CBOP UPA1, MOJrOTOBKA T3, ABTOPCKUIA HALI30P

NPOUIBOANTENN W WHHKEHEP-TOTHUCT: KOMMNAEKTAUMA U NOCTABKA, IOCTABKA,

PRI AD TPAHCTIOPTMPOBLIIMKM nof, TAMOMHA, XPAHEHWE, MAPLUPYT, KAYECTBO

CTPOMTENBHO-MHAEWHWUPHHIOBLIE MHKEHEP-CEPBUCEP: AUCNETYEP, CAWT-MEHE/IKMEHT, OT, N6,

it KOMITAHWW 3KON0MUA, KCM, AOKYMEHTOOBOPOT, LITAG

TEXHONIOTWYECKME NYCRO- WHAKEHEP-TEXHO/IOT: KAPTbI NYCKA, NOATOTOBKA MNMHP,
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it
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COBCTBEHHMK OBBEKTA
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Extended Collaboration Model for Design, Construction & Operations
BIM Level 3 Benefits Are Realized throughout the Building Lifecycle
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BIM-MJNAT®OPMA - YHACTHUKUN KOHCOJIUN-1 (BIM-CYBBEKTbI).

W Classical roles
BIM process manager
BIM discipline managers
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BIM-MINAT®OPMA - COCTAB KOHCOIJIN-2 (BIM-NMPONrPAMMHOE OBECIEYEHMUE).
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BIM-MNAT®OPMA - COCTAB KOHCOIJIN-2 (BIM-NMPONrPAMMHOE OBECIEYEHME).

Building Model Revit Architecture/Structure
Site Model AutodCAD Civil 3D
Integration Naviswork
Bullding Model Bentley Architecture
Site Model InRoads Site
Bantley System
PowerCivil
Integration Bentley Navigator
Building Model ArchiCAD

Revit

RAM Stesl

Inncvayn

MagiCAD

FINEMwac

Archicad

Solibri Mode! Checier

CATIA

Green Building Studio

Bentiey Architecture

[ Rt Structure
ViectarWorks Architect

WHO IS USING BIM AND WH
AT TOOLS ARE THEY USI

ARCHITECTS

Tekla Structures
Timberine

RAM Steel = fentley
ABS

AutoCAD MEP

OWNERS

Innoveyn

Enesgy Plus (DOE-2)
NavisWorks

Autodesk Design Review
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CemeRcTno NPoORYRTOR

Dopmar gasubix

AutoCAD 2000-2014 x56
commetve | ... | | EEEEE|
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DWF/DWFy; — T
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Dwr: [ Architecture
DWF, Nwf Sentisy Mo e *An
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DGN, DWG, DXF,STEP, PlantSpace Design Serfes |
IGES AUtoCAD AUtoPLANT Plant Design | *dwyg
v | D-';Sv:-m CATIA CATIA VS R21 x86

DGN, DWG, XML data, GeoMedi fockia v.5 Baza parva |
POF v P05 POS *dign + ey, *551, 3, 2ip |
PO DS Intergraph Review | owasramiosvE s |
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Building Information Model (BIM)
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BIM-MNAT®OPMA - COCTAB KOHCOIJIN-2 (BIM-NMPONrPAMMHOE OBECIEYEHME).

[porpammHoe obecneyeHmne u Hesasucumblii opmar IFC

Rhinoceros 4 —~A-lh g @ IFC
ot ARRLAD KOHCTPYKTUBHBIA WCMIOARHTEABHAS

buildingSMART.

+ International home of cpenBIM '

\ \ /
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\ / \M. / / v
TR
= IFC2x3 CV2.0
-

CTPOMTEABCTBO IKCMAYATALMA

KOHUENT MPOEKT \
APife  KKike /

/ i Bongcon BIM Software

AUTOCAD E\EJH,DFSK A AUTORESK

CvIL3D APXWTEKTYPHBIA ﬁi" SANA NARKS ‘ o

[ 'l N 4 £
Open Standards for BIM
Revit ETABS/ ORION Solibri Civil 3D
(BIM Modeling) (Structural Analysis) (Code Checking) (CE/GE Design)

Navisworks (4D Simulation) Navisworks (Collision Check) 3D Max (Photo-realistic Rendering)

Ecotect Cost X DIALux IES
(Performance Analysis) {Material Quantities) (Lighting Analysis) (Energy Simulation) 5
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BIM-MJNTAT®OPMA - COCTAB KOHCOIJIN-3 (BIM-BA3bl JAHHbIX).

Ba3bl AeHHbIX
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BIM-3KCMNITYATALIUA — LENTIEBOW 3TAMN UCIN AN1S BIM. |

Design Intent Model

Virtual Construction Modsl

BiM FM

Data Management

IRCTIYATALMR

Crvenvhelming amount of

) valuable and non-valuable
o Information *Tsunami”
% 3 originates across the differant I\‘ AiM
%‘ é stages of the project (planning T 0,\
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BIM-COSTING - NOTr’MYHOE PASBUTUE CTOMMOCTHOIO UHXUHUPUHTA.
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BIM-CONSULTING - TIOTMYHOE PA3BUTUE MHXEHEPHOIO KOHCANTUHIA.

HaumeHoBaHue rnas

Y7o BXOAWUT B rnasy

Tnasal. |[logrotoska Tepputopuu crpoutesnbetsa (OdopmaeHune 3emny 1 onnata 3a 3emnio, nonydexue TY,
NOArOTOBKa NNOWA/AKM (AEMOHTaX, apXeonorms,
Pa3sMMUHMUPOBaHMUE, PEKYNBTUBALMA U AP.), KOMNEHCaUUM
1 BbINAATHI.
[nasa 2. |OcHoBHbIe 06BEKTI CTPOUTENBCTBA PO, TO, cneukopnyc, rMAPOTEXHKKA, BblAaYa MOLWHOCTH
Tnasa 3. |O6vektbi nogcobHoro u MNPK, r0, KUTC @3, YT, AaMuHucTpatveHo-
06CNYHMBAKOWLETO HAa3HAYEHMA InabopatopHble, CTONOBbIE, NOXKAPHbBIE U T.A.
Fnasa4. |06bekTbl aHEpreTUUecKoro xo3aincTea  [HapyHbie 3neKTpoceTH Ana cobCTBEHHbIX HYXA,
nasa 5. |O6vekTbl TpaHCNOpTHOTO X03AkCTBa M [lOPOMY M HapyXHaA CBA3b
CBA3N
Fnasa 6. [HapyxHbie ceTu u coopyeHna Bogo3abop, ounCTHBIE COOPYKEHUA, TENNOCETH U AP.
BOAOCHabKeHUA, KaHanu3aumm,
TennocHabmenns u rasocHabxenns
lnasa 7. |bnaroycTpoiicTBO ¥ O3ENEHEHWE BraroycTpoiicTBo, 03eneHeHne, orpaxaeHme
TeppuTopUM
lnasa 8. |BpemeHHble 34aHMA U COOPYIKEHUA CTpouTenbcTBO U pa3bopKa TUTYIbHBIX BPEMAHOK +
BHEN/IOWAA04HbIE BPEMEHHbIe CETU U JOPOTH.
Fnasa 9. |lpoune paboTsl 1 3aTpatel 3UMHee ya0poKaHue, KOMaHAUPOBKY, Nepesoaka
abouux, MHP, ctpaxosaxue, fon3aTpaTbi N0 AOCTABKE
Lonxna 6bitb rnasa P L s " A P A
TAKENOBECOB, KOHTPO/b KayecTsa 060pyAoBaHUA,
«Ynpasnexue
npoeKTom» wau PM- yCuneHue Aopor, Naata 3a NoAKMOUeHMe K
OPEX 3/1EKTPOCETAM, NPOBEAEHNE TEHAEPOB, MMLEH3UPOBAHNE,
= npemus 3a BBOA U T.A.
Tnasa 10.-|Copepanue cnymbol sakasumka- CopeprkaHue sakasumKa u CTPOUTENbHbIA KOHTPOAL
’ 3acTpoiiuuka (crpoiikoHTpob)
Fnasa 11. |[loaroToBKa 3KCNAyaTaUMOHHbIX Kaapos |[ObydueHmne sKCNNyaTauMOHHOIO NepcoHana
[nasa 12. |[IpoekTHble 1 u3bickatenbckue paborol ([TUP, AsTopckuit Hag3op, [hasrocakeneptusa, UTA  —

Peseps Ha HenpepasuaeHHble paboTbl 1 satpats!

YTouHeHuA no PLl, USMEHEHUA NPOEKTHBIX PeLEeHUN.

\

BIM B oTaenbHoi
rnase
HE BbIFOAEH
3AKA34YURY
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BIM-CONSULTING - IOTMYHOE PA3BUTUE MHXEHEPHOIO KOHCANTUHTIA.

1. Mpopaxa ackusHoro BIM-makeTupoBaHus

1.1 MOTPEBUTEIJIN - apxuTeKkTypHble 610po U
apXUTEKTYpPHbIe OTAENbl KPYNHbIX AeBeronepcKnx
XOJIAVHIOB.

1.2 OCHOBHAA 3A0AYA - achdekTuBHaA npuBA3Ka K
cyuiecTBylolWweMy naHawadTy, rpagocTpouTesibHbIM
Tpe6oBaHMAM U CTOMMOCTHAasi OLleHKa BO3MOXHbIX
BapuaHTOB pPeLUeHUN.

1.3 9KOHOMUYECKASA MOAEJIb — nHcTpymMeHTapum
MCMNONHUTENSA, MOXET Onfa4ynBaTbCs
HenpodecCUoHanbHbIM 3aKa34YMKOM KakK oTAeNnbHaA ycnyra
KOHLeNTyanbHOro 3CKusa.

1.4 ULEHOBbIE BAPUALIUUN — pasBuBarowmmnca cpegHnm no
ctoumocTtn BIM-acku3 ¢ npussaskoun k F’MC-6aszam!

3. NMpopaxa BIM-unctpymeHnTa ans YI (10-a rnasa)

3.1 NOTPEBUTENN — MHXUHUPUHIrOBbIE KOMMAaHUM MOJSTHOIrO
LMKNa, TeXHUYeCKne 3aKka3ynku U COBMeCTHbIe NPOEKTHbIE
rpynnbl C UHBECTOPOM.

3.2 OCHOBHAA 3A0AYA — opraHusaumus 3achdeKkTMBHOro
yrnpaBreHusi NPOeKTOM ¢ HabOpPOM HEN3BECTHbIX B
npouecce peanusauuu (ynpasrneHne cpokamu, CTOUMOCTbIO,
puckamu, fIOrMCTUKOWN, KA4eCTBOM U T.N.) NpPU 3afaHHbIX
TpeboBaHUAX.

3.3 9KOHOMUYECKAA MOAEJIb — ctouMocTb ynpaBreHus
NpPoOEeKTOM B CBOEW Aorie No pacueHKam n Tapudam,
cneunanbHbiM ansa BIM-ynpasneHus B 10-u rmase CCP.

3.4 ULEHOBbIE BAPUALIUUN — cpaBHeHME C OObLIYHbIM
ynpasneHuem!

2. Mpopaxa ycnyr no BIM-npoekTtupoBaHuto

2.1 MNOTPEBUTEJIN — KoMNneKCHble 3aKa34yuku
ob6bekTa

HeABMXUMOCTU MU 3aKa34UKU OTAESNIbHO NPOEKTHOMN
OOKYMeHTauuu.

2.2 OCHOBHAA 3AOAYA — co3naHue NOnHOLEeHHOro
naketa MNC[,

BKIKOYas pabouyro OKYyMEeHTauuo, UCNONMHUTESbHYO
KOPPEKTUPOBKY U INEKTPOHHYIO Bepcuio Ans
aKcnnyaTtauum.

2.3 9QKOHOMUYECKAA MOAEJIb — ctoumocTb paboT
no pacueHKam

u Tapudam, cneumanbHbiM ana BIM-npoekTtupoBaHus
B 12-n rnaBe CCP.

2.4 LLEHOBbLIE BAPUALIUAN - cpaBHEeHME C OObIYHbIM
NpPoeKTUpOBaHMEM, perynmpoBaHme Yepe3 OTHOLUEeHUA
C 3aKa3umkom!

4. Npopaxa BIM-npoaykTra kak anemeHta CAPEX

4.1 NOTPEBUTEJIN — akTuBHbIe 3aKa34yuKU, KOTOpble
nnaHupyoT

CaMOCTOATENbHO 3KCNNyaTUpoOBaTb OO BLEKT
HeaABWXUMOCTM!.

4.2 OCHOBHAA 3A0A4A — opraHusauus
aBTOMaTU3UPOBAHHOIO

paboyero mecta oneparopa BIM-mogenu ¢ npunaraembim

MO n KkoHTpakTOM Ha B[l, ANA aKTUBHOro NCNONb30BaHUSA
B 3KCnJyaTauum, peMOHTe, PEUHXXUHUPUHIE U
peneBenonmMeHTe.

4.3 AKOHOMUYECKAA MOLENb - ctoumoctb BIM-APM
BxoauTt B cocTtaB NocTaBKM U paboT B CBOEM pa3sgene
CCP (2-7 TNABDbDI).

4.4 ULEHOBbIE BAPUALIUN — nocTaBKka BMecTe C NyCKOM
WM aKTUBHOE UCNOSib30BaHue Nnpu peanusauum!
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BIM-CONSULTING - IOTM4YHOE PA3BUTUE MHXXEHEPHOIO KOHCANTUHIA

KoHTakTbl BIM — cepBuca kak anemeHta OPEX

5.1 MOTPEBUTEIJIUN — naccuBHble 3aKka34ynKu, KOTopble NNaHUPYOT
TpaHccep 06beKkTa HeABMKMMOCTU HOBbIM COOCTBEHHUKaM.

5.2 OCHOBHAA 3AOAYA - opraHusaums aBTOMaTu3MpoBaHHOIo
pabouero mecta onepatopa BIM-moaenu ¢ apeHayemMbIiM No m
aKkTyanmsuvpyemomn 6a3on gaHHbIX, ANS aKTUBHOrNO UCNONIb30BaHUA B
3KcnnyaTauun, peMOoHTe, PEUHXUHUPUHIE U peaeBenioNnMeHTe.

5.3 SKOHOMUYECKAA MOAEJIb — ctoumocTb BIM-APM BxoguT B
cocCTaB 3aTpaT Nno 3Kcniyartauum 3aaHua u yuteHa B T30.

5.4 LEHOBbIE BAPUALIUN — nocTaBKa nocrie nycka B 3KcnnyaTtauuio
UIIN aKTUBHOE UCNONb30BaHWe Npu CTPoUTenbLCTBe

FIDIC JCT 2011 NEC3 PPC2000
BIM provisions in No Yes, in 2011 Public | Yes, in 2013 Yes, in Appendix
contract terms Sector Supplement | How to use 10 added in
NEC3with BIM | 2013
Requires addition of CIC | Not Refers to Yes, with No
BIM Protocols to all stated unspecified amendments
contracts protocols and JCT
contracts taking
precedence
Early warning systemto | No No Yes Yes
support BIM clash
detection
Direct mutual No No No Yes
intellectual property
licences among team
members
Provision for early No Yes, using Pre- Yes, using ECI | Yes, in two stage
contractor involvement Construction clause added contract
to bring in pre- Services November structure
construction phase BIM Agreement with 2015
contributions of main separate
contractor and sub- construction
contractors/suppliers contract
Agreed mutual deadlines | No Yes, in optional Yes, in Yes, in multi-
for specific activities Information Accepted party Partnering
Release Schedule | Programme Timetable and
and Key Dates | Project
Timetable
Link to asset No Yes Yes Yes
management through
corresponding repair
and maintenance
contract
Provision for No Yes, if optional Yes, if Option Yes
collaborative working Schedule 8isused |X12is
incorporated
Provision for role of BIM | No No No No, although
Information Manager provision for
BIM Coordinator
Corresponding main Yes Yes, JCT2011 Yes Yes
contract, sub-contract Consultant
and consultant Appointment is
appointment forms only for public

sector clients




BIM-IPD-LEAN — OCHOBA NMPOEKTHOW UHTEIPALIMWN. A

IPD - a process evolution
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Baawsasan ssiroga
MpsaoAn 3TOT NOQXOA NPO[OTKUTANEHO LONMO COXPAHATE 00 30% CTOMMOCTY CTPOUTENECTRA
“OT 2% go 10%, “CNoMs3yaA ero Ha OOQHONM OTLeILHO B3IATOM NPOoOexTe

@ MHTErPHPORAMHNA NOAXOA MA BAIE BIM
T SR pranmanipes

1 , -
TPARMLMOMMBIR NOAXOA PRI S8 pransasuac
N\ @ 0\ J
&9, ~ &)
seavrr e e ol
Crmmtrey vone « AT Seat
tarsesy Samny FRCEn- Pacryr e
Tradaianal (Today) Intagrated Project Delivery
{Tomorrow)
Fragmented, assembled on “Just-as- ww(s Mwmmm
needed” of “minimum necessary” of all project Secycle stakeholders,
bauls, strongly hierarchical, controfied ;mwhumm ‘
colabionative
Linear, distinct, segregated; PROCESS Concurrent, multHevel, integrated;
knowledge gathered “just-as- varly contribations of knowledge and
mdd‘mnuﬂonhoutd expertise; information openly shared
Individually managed, transferred 1o RISK mwm

Individually pursued; minkmum effort  COMPENSATION mﬂmwwmm
for maxdmum retuen;(usually) first- REWARD value-based
cost based

Minimum effort for maxdmum return;  AGREEMENTS Encourage, foster, promote and
minimize or transfer risk; don't shace support apen sharing and
Muwm
- Aummmmw

composition



BIM-IPD-LEAN — HOBAA NMAPAAUTMA YT PABJIEHUA NMPOEKTOM. A
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: | Define project and feam valve, =
Identify BIM Goals  BSsesuGH theldentiication of BIM| | =)
and Uses Goats and Uses
LD AJ .
Design BIM Project OeVelopapro;ess»chh inclodes '
Execution Process Inlonnaﬁonerchanges 3 ) A N l
JID
fors it " Develop the information content, XIION 20
Develop Information S riatall Ghd fesponsibies
Exchanges parly for each exchange.
Define Supporting [ Defineihe project infrasfruciure = = l'.-:.::..
infrastruciure for BIM reqmred Iosupport ihe deVQ'OPEd vy = |+ (— :
Implementation BIM process. < -
Project
collaboratnon
Informing ity
Common Pre-BIM Process best practise CAD software
Pre-Design gggemaﬂc Design Construction | Bid Construction  Future Design
Phase 59 Development’ Documents Phase | Phase ﬂexnblllty s simulations
" © BIM e
- Lifecycle -
Common BIM Process Facilities Spec:flcatlons
management oo SUA S

N OV OV NV eV W Y T

Pre-Design gghemalic Design Construction | Bid Construction Construction
Phase ox 0 Development Documents Phase | Phase management
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KomnaHnna OOO «A-UHTekc» npegnaraetr ycnyrm no Bim
NMPOEKTUPOBAHUIO

LleHa 3aBUCUT OT rnyouHbl nNpopaboTKu npoeKkTa , cocTaBnsieT OT
1.800 pyonen /kB. m go 3.900 pyoneu kB/m

NMpeumywecTBo BIM npoekTupoBaHue

Ha 30 %cHuxarTcsa pacxoabl HA Bo3BeAeHUe U 3KcnyaTauuio
Uucrno Hego4yeToB B NMPOEKTHbIX AOKYMEHTaxX CHuxaete Ha 40%

B 2 pa3a cokpawarTca CpOK peanum3auumm NpoeKtTa OT «HYNneBOoro
LMKNa» 4o npuémMa 3akaz4mKkom

OOuiee Bpemsa CTpoOUTENbLCTBO CHMXKaetTcAa Ha 10 %

MNoBTOpHOE NpumMeHeHue BIM mopenu , B 3aBUCMMOCTU OT aHanusa
rPyHTa , 3eMenbHOro y4yacTtka.




