* X %

Modernization of the

* *
1* . *: Curricula in sphere of smart
Erasmus+  pyilding engineering - Green
This project is funded by the European Union. Buildin g (G RE B)

A. Ziganshin, M. Ziaanshin

Smart BIM B oToIJIeHUHU U
BEHTUJISILIUU

Hquopmauuonﬁoe Modeﬂupoeaﬁue 6 cucmemax OmonjeHusl U 6eHmujiAyuu

Smart BIM in HVAC

Information modeling in Heating and Ventilation Systems

Smart BIM B oToIJIeHUU U
BEHTUJIALNH

HH([)OPMGL]MOHHO@ Modeﬂuposanue 6 cucmemax omonjierusl U 6eHmuiIAyuu

&/

©

Kazan - 2018



The publication is made on the basis of materials of the international
project «Modernization of the Curricula in sphere of smart building
engineering - Green Building (GREB)» 574049-EPP-1-2016-1-IT-
EPPKA2-CBHE-JP and in the framework of the Erasmus+ program.

The following is described within: a Building information modeling
(BIM) basics and its application in heating and ventilation systems of
smart homes.

Course outcomes:

On successful completion of this module, the student should

Identify, formulate, model, and design components of smart-
engineering systems and building information modeling processes with
using of AIS/CAD information technologies (BIM - Autodesk Revit
MEP; AutoCAD Civil 3D; nanoCAD Plus, nanoCAD BIM, MIDAS
Civil, or their analogues)

This project has been funded with support from the European
Commission.

This publication reflects the views only of the authors, and the
Commission cannot be held responsible for any use which may be made
of the information contained therein.

Authors: A. Ziganshin, M. Ziganshin

© Kazan State University of Architecture and Engineering

Kazan 2018



MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUIICKOI ®EJEPALIMM

KA3AHCKUMN FOCVI[APSZTBEHHI)IPI APXUTEKTYPHO-
CTPOUTEJIbHBIN YHUBEPCUTET

A.M. 3uranmun, M.I'. 3uranmux

Smart BIM B oTOIUIEHNY Y BEHTWIALINU

I/IH(I)OpMaI_[I/IOHHOG MOJCIHUPOBAHHUC B CUCTCMAX OTOIJICHUA U BCHTUJ SN

YyebHo-MeToanuecKkoe nocodue st yueOHoM U HayqHOU pabOThI

CTYJIEHTOB HarpaBieHus: «CTpOUTEIHCTBO» (KBATUPUKALIUSI «MATHUCTP)

Kazanp
2018



YJIK 004.42+004.65:697
bbK 32.973-018.2; 38.762
3-59

3uranmma A.M., 3uranmun M.I'.

3-59 Smart BIM B oToriennu 1 BeHTUIsIIMK = MHpopMarimoHHOe MOCIMPOBaHUE B
CHUCTEeMaX OTOIUICHUS U BEHTWISALMM: YUeOHO-METOAMUECKOe TocoOue g y4eOHOM
U HaydHOW paloThl CTyACHTOB HampaBiaeHUs «CTpOUTENbCTBO» (KBaM(PUKAIIHAS
«vaructpy) / A.M. 3uranmmn, M.I'. 3uranmus. — Kazans: U3n-Bo Kaszauck. roc.
apXUTEKT.-CTPOUT. YH-Ta, 2018. — 255 c.

ISBN 978-5-7829-0591-0

[leyaTaeTcss mo pemenuio PemaknnoHHO-U3ATENbCKOTO coBeTa Kazanckoro
roCcyJapCTBEHHOTO apXUTEKTYPHO-CTPOUTEILHOTO YHUBEPCUTETA

B mnocobuu mnpuBoasTcs ocHoBHbIE cBeleHus o BIM, ero HopmaTuBHOM
oOecrieuenun B PP, ucnonpzoBannu SMART TexHomoruii B cucreMax OTOIUIEHUS U
BEHTWISILMU, a Takke npumeHeHnn BIM 1npu npoekTHpOBaHMHM 3THX CHCTEM.
[Toapo6HO ommcaHbl OCHOBHBIE OMEpalMy M HAcTpoiiku mpu padore B BIM T10 —
Autodesk® REVIT®MEP. IToco6ue npeaHasHa4yeHO JUIS CTYIACHTOB HAIpPaBJICHHS

«CTpouTenbecTBO» (YPOBEHB — «MArucTpaTypa).

Penenzent
3am. 1. unkenepa no BIM I'VII TatunBecTrpaxagaHIIpOEKT

JI.A. I10JIKOBHUKOB

YK 004.42+004.65:697
bbK 32.973-018.2; 38.762

© KazaHckull rocy1apCTBEHHbIN
ApXUTEKTYPHO-CTPOUTEIBbHBIN
yHuBepcurteT, 2018

© 3uranmmi A.M., 3uranmug M.I.,

ISBN 978-5-7829-0591-0 2018

K ornasiieHuro




OraasJiieHue

L33 2101 (35 07 (<R 9
1.  OcHoBHbIE TEPMUHBI U UAEU BIM ..o, 12
TepMUHBI BIM......ooiiiiiii s 23
BIM B POCCHE ...cvvviiiiiiiiii ittt e e e e e e e e e e 24
3akoHoaaTeapHOoe peryaupoBaHue BIM B POCCHH...........c.eevveviiiiiiiiiiiiies 26
YpoBHU «BpestocTH» BIM ..o 31

N - MepHOCTD BIM ...c.oiiiiiiii e 32
Ocrosuble kounenuuu BIM. Autodesk® REVITOMEP.......ccooveveeeeeerennn, 33
[TapaMeTPUUECKOE MOJCTUPOBAHME. .. .eeerurrreessrrresssreessssseesssssenssssneeesssnessanes 33
30Dz 00 (000058 BN 0705 (0)% 000 (0 )i () 0 SR 34
JIOTIOJTHUTETBHBIC TIPOTPAMMBI .....vvveeiuiieessiteeesssseeesssreessssseesssseessnssesssnseessnsnees 34
Green Bullding StUIO ®.........ccouviiiiiiiiiiieccee e 35
Solibri Model CheCKEr®. .........cccoiieiiiiiiiiesee e 35
AULOAESK NAVISWOIKS ...t 36
bazoBoe HanpapiieHre: OOOCHOBAHUE MHBECTHIIHH] .....vvvvveiivieeiiiieesiieeesneneas 44
bazoBoe HanpaBneHUE: [IPOEKTUPOBAHUE. ........cvvviiviiiiiiiicciee e 45
bazoBoe HanpaBICHUE: CTPOUTEITBCTBO. ..uvvveerurrreesireesssrreesssreessssreeesssseessnsnees 51
ba30oBoe HAPABICHNUE: DKCIIITYATALIMSL. «...vveeeveesnreeanreneseeesneeesnneessressnneesneeenes 65
2. CucTeMbl OTOIUJICHUS U BEHTUJISIIUU B “YMHBIX JIOMAX ..vvveeiireeesineeesnsenns 12
Crioco06b! yBennueHUs 3PPEKTUBHOCTH PAOOTBI CHCTEM .....vvvrvveanreeveesieesinns 74
CHmXeHHEe Harpy30K Ha OTOTUJICHUE U OXJTAKICHHUE. .. .vvveevvreeerireeesrineeennens 74
TouHoe onpeaeneHne TUMOPAZMEPOB OOOPYAOBAHUS. . .cvvvvrvveerreeveerieerinns 74
[Tocner0BaTETEHOCTD PAOOTBI CHCTEM. ....uvvveeriireessireesssreesssreessnsneessssnessnns 76
OKCTITYATALIMISL. e eteeeeueeeesnseaesnseeeeassseessssseesansseesanseessasseessanseesssssesesaseeessnns 76
BEITECHSTOIIAST BEHTHIIALIMS. ... eeevvveneeeeessessesessnnssesesssnssesssssnsssssssnnseessssnnneees 77

3

K ornasiieaunio




YrpapiieHre OBUKB. ... 77

[Tpumepsl ymMHBIX TeXHOJOTUN B cucteMax OBK ... 82
3. PaGota B AULOdESK® REVIt® MEP............ccomvrviirrriisneriissssisssssessenees 84
DEeMEHTHI MOIb30BATENBCKOTO HHTEPPEHCA. .. eevviivrieiieiiiiiiisie e 84
N 370 £ 01 6 10 B Y DF: 17 11 > ST 85

2 - TTaHenmb "BBICTPBIN HOCTYIT" ....civiiiieiieiiie et 85

B 0 0011001 (53 1y PSPPSR PT PP 86

4 - TTaHEIID TTAPAMETPOB ...eeureeeririerireessreesresareeassreessreesreeareeaneeesneeesnneesnns 86
SU 6 - TTaTHTPA CBOMCTB....uuiiiiiiieiiiieesiiiiessiiee e sitee e siaee et ee et e s e e 86

[ = JIACTIETUED TIPOCKTA .....vvieeereeririesiteeatesasnseessreesnnee s s snesasnnsesnneesnneesreeas 90

8 = CTPOKA COCTOSMHHS .uvvveenrvreesntreessssressssssessssseessssseessssseessnssesssnssesssnssessanes 95

9 - T1aHeNb YIPABICHMS BHIIOM........vvereeieessressreaseesseesseesssesseessesssesssnesnnens 95
10 - OOTACTD PUCOBAHUS ... vveeirvrereisrreeessireeessseesssseessseesssssessssseesssseesssseees 96
R 1S § 2 AP P O UP PP PTPRO 99
JIUCTIETUCD MHIKEHEPHBIX CHCTEM ..eeiuvvviesureeesireessssnessssseesssssessssssesssssneenns 101
(T OPSTUMEY KITABHILI ...t ssteeanee e e s e s nee s snn e e e nnee e 104

L TR0 s I w37 1 21, 0 107
COKYITMM JIHATIABOH. 1. ueveeeautteeestreeaaseeeessseesssseessnsneessseeesasseeessnsesesssneeess 107
Co31aHUE DPATMEHTA TTAHA ... vvveeeesvreeessireeesiseeesssteeesssseeessssessssssesssssneeeas 113
BHI B PA3BPE3E....veiiiiiiiiiii i 114
(3:70) 7 (0 0:F: o 3 0[S c : OO UPRPUPRPPI 115
CO3IAHUE BUIIA PABPEBA .eeeeuvrreeinrrreeirrreesnseeaasseesanseeessssessassessssssesessneeess 115

BpCMCHHOC CKPBITUC WX HM30JII0Us 3JICMCHTOB M K&TGFOpI/Iﬁ OJICMCHTOB

........................................................................................................................... 116
MEP-MOIEITUPOBAHME .......eeeiiviieiiiiieeiiiie e eiiee ettt e e e nae e ne e e 117
(@ 1331005 (S 01: 101 (=) 5 0 6 (AT 117

K ornasiieaunio




Hactpoiiku npoexkra MEP. Anroputm HacTpolKy HOBOTO MPOEKTA........ 118

Co31aHne MPOEKTA U3 MEHIO MPUITOKEHHMS ....vvrvveenreesrenesieeesineesnnee e 119
CBS3BIBAHUE OHON MOJCIH C IPYTOM 1eevvvvieiiiieesriieeessireeesssseesssseessssneenns 120
VIMITOPT HB00PAMKEHMM .....eeivveieniiiesieiesirie st stee st 121
JIOOABIICHUE YPOBHEM .....vvvieiuviieisiiiieesiiiiessiieeessiteeestaeessteeesssbeeessnbeeesnnneeens 122
KOnUPOBAHUE/ MOHUTOPHHT .....ccvviiriiniiariesieesieesre e e ssee e sneesnee s 123
Konupopanue mpuOopoB MEP..........ccociiiiiiiiiiii e 125
KonupoBanue ypOBHEN AJISI MOHUTOPHHT A ......vvveivreiesireeesirenesnnessssneenns 127
['eorpaduueckoe MOJOKEHUE U OPUCHTALUS TIPOCKTA ...vvverrvvveesrireresinennsnens 131
3ananue reorpauIeCKOr0 MECTOTIOMOKEHM . . ve.vverreereesieesiresnreesreeseeens 131
VY CIOBHBIN Y UCTUHHBIM CEBEP ...uvvvveirrreiesireeessiteesstneessssessssseesssssesssssneeeas 136
OpueHTaus BUJA IO UCTUHHOMY CEBEPY -uvvverureerureesrerasnneessreesreesnsesanns 138
[ToBOpOT ceBepHOTO (YCIOBHOTO) TOJIOKEHUSI IS MPOCKTA . c..vvvveeereveensns 139
Cozmanue mpoeKTa MEP ... 141
CO3HAHNE BUIIA B TITTAHE ...evvvreneeresssseesesssnseesssssnsssssssnsssssssnnsessessnseesessns 141
KoopAnHAIMOHHBIE OCH TTPOCKTA (CETKH ). vveeurrrearurrressineeeasnreeessneeeessnneanas 142
D (oToT:0:0) (5) 517 (R oo N ) X USRS 142
VIBMEHEHME THITA CETKM ...veeeuvveeaurreeaasreeesanseeesasseasssseessneeessssssessnsesssssnneess 143
NBMEHEHNE MAPKUPOBKH OCEH ....vvvveiiriieiiiieesiieeesiieesssieeesssneesssibeessnsneaens 143
CwmenieHrne MapKu OCH OTHOCHUTEIIBHO JTMHUM OCH ... uvveeernrreaesnieeaeannneasss 144
OTOOpaKEHUE U CKPBITUE MAPOK OCEH CETKH .vvvvenvrrreirireeesireesssinesssaneenns 145
Pa3zmenieHre mpOCTPAHCTB M CO3MAHME 30H ....vvreeriuurrereesinnreeeessannrneeessannnneess 146
Hasznauenue cBsizanHON MoAeH (YHKIIMHM TPAHUI] TOMEIICHUH ............. 149
OnpeneneHne CBOMCTB HAPYIKHBIX CTEH ....covvvrerureeireesresannreessneesnessnnesanns 149
Pa3MEIICHHUE TIPOCTPAHCTB ...vvveeiriiessireeessireeessireesssseesssssessssseesssssesssnsneeens 151
CBOIICTBA MPOCTPAHCTB JIJIS1 SHEPTETUUECKOTO AHATMBA. . vvveeevreaanreenns 156
3)

K ornasiieaunio




(@10 Xc Y P21 205 (R 10 ) & 1.5 P 157

(03:70) 7 (0 0:F: 1) 21 5 CHRTRT PO U PR OUPRTTPUPRRPPI 158
YcTaHOBKA PACYETOB OOBEMOB U TIIOIIAMCH ..vvvvevvveeeiieeeesiveeesieeeesineeens 158
Pacuer oTOMUTETBHBIX U XOJOAUITBHBIX HATPY30K ..vvveanvreeireesireesnreessieeasenas 159
Ornpenenenre SHEPronoTpeOICHUS MOJCTUPYEMOTO 3IAHUS. ...vvevvveenne. 159
PaccmoTpenne 00beMOB aHATHUTHUCCKOM MOJCITH .......vvvenereeereesereesneeeanns 162
PaccMoTpeHne aHATUTHYECKUX TIOBEPXHOCTCH ...vvvvveiiiieeiiieresiieeesineaens 163
3ajaHue MapaMeTpoB OTOIUIEHUS M OXJIKIECHUS JUIsl HPOCTPAHCTB......... 165

3a,Z[aHI/IC napamMeTpoB OTOINICHUA W OXJAXKACHHUA JJId 30H. Pacuer

OTOMUTENHHON U XOJOAMIBHON HATPY3KH .. .vvvieirrreesiireessirieessineessssneessssneesssnns 166
AHaNM3 pe3yJabTaTOB PACUETA HATPYSOK .. .vvrerrrrerireernreeisreesresasnneesneesneens 168

4, CO3HAHUE MEP-CHCTEM .....uuiiiiiiii ettt ettt e e e et e e e e e e e era e 169
OOTIIHE TIPHHITHTIBL ....veeuveesateeesteeessseesasesssseesssesaseessseessssessssessssessnsessssessssseens 169
N3meHeHue, co3anre HOBBIX THIIOB TPYOOIIPOBOAOB/BO3TYXOBOIORB..... 171
PHCOBAHUE TPYOOTIPOBOOB ....uvvenieiirieniieiiesiee sttt 173
THUTIOBBIE (ITPOCKTHBIE) TPYOBI ..vvvveeuviiesiiiiieesiiieessiteeessineeesssseeessseesssneeens 173
TPYOOIIPOBO IO OCEBOM. ....veeuvieiiiiiriiiieeie ettt 173
NHCTPYMEHTBI PABMEIICHUS TPYO +eeeivvereiirieeiiiiieesiieessieeesssieeessineesssneeens 174
ITapaMETPBI BBIPABHUMBAHHST ....cccuvvvieieriiesireesssnessssaessssnssesssnensssnnesssssneesas 175
[TaHEIb MAPAMETPOB IS TPYO «.vvvveeiivriieiiiiieessiieeestieessie e e s sibee e siree e sneee e 175
PricoBaHNE TPYOBI HA BUJE B TIIIAHE ......veeuveerieesiresireesreesieesieesnnesneasneesseenes 176
PucoBaHre ropu30HTATBHOTO TPYOOIIPOBOMA. ..veeervrreeaireeesireresireessaneanns 176
PucoBanmne BEpTUKATBHBIX TPYOOIIPOBOMOB .....vvevvviniienriesieesiresineareeseeens 177
PHUCOBAHNE HAKITOHHBIX TPYO tvveeivvrieiiiiiieiiiiieessiiieesiieessneeesssneesssiseessnsneaens 179
[IprMmeHeHne yKIOHA IPU PUCOBAHUU TPYODL.....oovviiieiiiriieiinenreenieeniens 180

Hcnonb3oBaHre 3€MEHTOB YIIpaBieHUsl TPyOOil it MpUMEHEHUsT YKIOHA

K TpyO€, IEPBOHAYATBHO HE UMEIOIIEH YKIIOHA. ... veeveeieeriressreareesseesieesnnesnneas 181

6

K ornasiieaunio




Hcnonb3oBaHre 3JIEMEHTOB YINpAaBICHUS TPYyOOll JUisi KOPPEKTUPOBKHU

CYIIECTBYIOIICH TPYOBI C YKITOHOM ..evvvveessereeessrnesssneesssnesssssessssesssssseessnsnees 182
[IpucoeanHenne K CymecTBYIOMIEH TpyOe ¢ IPYrol OTMETKOM............... 182
THOKAST TPYOQ «.vvveeiiiiee ittt et e e nnne e 183
JIOOABICHME BATTTYIIIKH ...vevveesveesieesssessseesseessesssseanseeseessessnnssnsesnnesssessseesns 184
PazMeliieHre apMaTypbl TPYOOIIPOBOMA. . .uvvveerurreeerurreessireessssrenessinesssssneenns 185

PHUCOBAHUE BOBILYXOBOIOB. ... uveeeiuurreeastreaestreeaanseeesassneesasseaesassneesasseessnsneesanes 185
[Tanenb mapamMeTPOB IS BOZILYXOBOIOB ..vvveeiuvreeesurreesssneessssrenessssesssssneenns 185
NHCTpYMEHTBI PA3MEIUEHUS BO3ITYXOBOOB ...cvvvvesreeasrreasnreessreesnreesneeans 186
[TapaMETPBI BBIPABHMBAHUST «...eeeuvvveeisreeessureeesssseessssnsssssesssssessssssessssneeens 187
PucoBanmne BO30yXOBOAA HA BUE B TIIIAHE ....evvrerierrerresasnrrneeeesannneeeeessnnns 187
PucoBanue Bo3ayx0BO/ia Ha BUJIE (PACAIA HITH PABPE3A .eevrrvvrrerrvreeerrvnennns 190

Omnpenenenre 0003HAUYCHUN TTOBEMA/OIMyCKa ISl CUCTEMBI BO3TyXOBOJIOB

........................................................................................................................... 190
IToncoenuuenne BO3AyX0BOJA K CYIIECTBYIOIIEN CUCTEME ......uvvveevveennns 191
Paborta ¢ aneMeHTaMu YIIPABICHUS BO3TYXOBOMAMU ...vvvverrvverersveeessnneenns 192
[TTIOKHTE BOBITYXOBOIBI «...vvvenvieenieeesireesireessteessseessteeessnessssessssessnsesssessnsneeses 195

[IpucoenuHenre THUOKMX BO3JYXOBOJOB K CYIICCTBYIOIIEH cHUCTEME

BOBITYXOBOOB ... .uttteauttetasuseaessseeessssasasssessassssasasseaesassseesasseeesasesessnneeesssesssnnnes 195
DJIeMEHTBI YIIPABICHUS HA THOKUX BO3TYXOBOMAX 1eieuvveeesrrrerersaresssaneenns 196
Pa3MeliieHre BO3TYXOPACTIPEACTUTEIICH. .. veeeruvreeerireieaaiieeeesiieeessieeeesneeaens 199
[IpeobpazoBaHKEe )KECTKUX BO3TYXOBOJAOB B THOKHE . .....cceivrereiireeenineens 202
DOUTHUHTY BO3IYXOBOIOB ..uvvvieurrreasuseeesssseesssseesansesessssessasssssssnsesssssneeess 203
MBMEHEHHE YTTIOB (DUTHHTOB ....uvvvieisrieessireeessiseessnsneesssseesssssensssssesssssneenns 207
Pa3menieHne apMaTypbl BO3IYXOBOJOB .....ccrureerurerarerssrneessneessressressnnesanns 208

PazMenieHre MEXaHUYECKOTO OOOPYIOBAHMS. . .vveerrvrereinrreeesireessreeessssnesenes 209
VYKka3zaHrue METO/a ONPEAEIICHUS TOTEPD HABIICHHUS ....eevuvvrernreeireesnreeaneeannes 210
7

K ornasiieaunio




3a,Z[aHI/IC MCTOJAAa OIPCACIICHUA IIOTEPhL AJISI SK3CMILIApaA COCJIMHUTEIbHOMU

JIETATTH VT APMATYPDB . .vveeeuvveeesstreesssteessssssesssstesssssseesssssesssssseessnssssssnssssssnssessnnes 210

VkazaHue  MeTola  ONpeNeNeHus  [OTepb Il TUIOpPa3MEpPOB

COCAUHUTEIBHBIX JACTATCH TPYOOTIPOBOIOB ..eieuvrreeirrrreesirieesssreessssnenesssseessssnes 212
Pa3menienne CaHUTAPHO-TEXHUYECKUX MIPHOOPOB ....vvvveerveerirerireareerennss 213
CO3/1aHUE CUCTEM BO3LYXOBOIOB. ... uuvveeistreresstreeessrressssessssneesssseessssesssnsnees 214

COBI[aHI/Ie IMPUTOYHBIX, PCHUPKYLIONMOHHBIX W  BBITAKHBIX CHCTCM

15T03c3) 7. €0) : 107 (o) : T PP P U RT TP R 215
Crioco0OblI pacueTa 1 3a1aHusl PA3MEPOB BOZIYXOBOOB ....cvvverveevrrsireanreennes 218
OrnpeneneHrue PazMeEPa BOZTYXOBOMA. vuueuurrrerrureeesssrerssssneeesssseeesssessssneenns 218
CriocoObI onpeIeeHus: PA3MEPOB BOIYXOBOOB .....cvveerreereersersineanneesnes 219

5. IIpumep co3maHusi CUCTEM OTOTUICHUS U BEHTHIISAIIHM ..vvenvvveeeinvriessineenns 225
()7 (o X Y E: M= =) 5 4 % 01 620 0% 0 T 225
CHCTEMA OTOTIICHHUS .. vveessreeenteeesreessseessseesnseessseesasneessneessseessneesnnessnneeenseeenes 232
SBAKITHOUEHIE ..uvveeeuteeesauneeasauseeesasseeessseasansseesasseesaasseeesasbeeesseeaeanssnesansseesanneeens 241
KOHTPOTBHBIE BOMTPOCHI M BATAHHS +..evvvveesereeesiresesssreesssseesssssnessssnesssssseessnsnensns 243
KOHTPOIBHBIE BOIIPOCHI ...vvieairiesireessresareeasieeesnne s s ssnesssnesssnseesnneesnnessnee s 243
7201 2212 1% 6 (P 244
['toccapuil (CI0BAPDh C KOMMEHTAPHSIMI) ....vvvernneeasneressneessresssnesssesssnessssneesnnes 247
CHHUCOK HUCTIOMB30BAHHOM JTUTEPATYPBL. o vvvieeiurriesssreessssreessssseesssssesssnssesssnsneeens 251

8

K ornasiieaunio




BBenenue

B Hacrosiiee Bpemsi Mbl NpeObIBaéM B HAYallbHOM cTaauu UU(PpOBU3AIUU
dKOHOMHMKH P®. Bmecte ¢ Tem paccuyumTaHHAasT Ha JOJTOCPOYHYIO IIEPCIIEKTUBY
npe3ugeHTckas nporpamma «l{udpoBas s3koHOMHKA» HUMEET ILENbI0 CO3/laHUE €€
OCHOB B camoe Omkaiiimee BpeMsi. OIHMM W3 OCHOBHBIX HAlpaBJICHUH ATOU
MpOTpaMMBbl ~ SIBIISIETCSA  «IIU(DPOBOE  CTPOUTETLCTBOY. lIpumenenue 1udpoBOro
MOJENUPOBAHUSI KaK OCHOBbI MHHOBALMOHHOTI'O PA3BUTHUS CTPOUTEIBHOM OTPaCiIu
MIO3BOJIUT 3aKa3YMKaM, M3bICKATENSIM, apXUTEKTOpaM, KOHCTPYKTOpaM, UHXKEHEpam,
CTPOUTENSIM M DSKCIUTyaTallUOHHUKAaM paboTaTh €IMHOM KOMaHIOW, YTO JOJIKHO
obecnieynTh PocT APEHEKTUBHOCTH BCEX ITANOB JKU3HEHHOIO IMKJIA 3JaHUN C
ONTUMHU3AIMEA UX CTOMMOCTH, MHUHHMHU3AIMEN PUCKOB M PACXOJIOB HA Pa3BUTHE
OousHeca.

[NocynapcTBeHHas MoAepKKa TEXHOIOTUN MH(GOPMAIIMOHHOTO MOICTUPOBAHUS
B cTtpourenbcTBe (BIM-texnomoruii) B Poccum Hauwanace ¢ mapra 2014 r. Ee
HauOojee CyIIECTBEHHOM Mepoil  sBisercs mnepeBogq B 2019-2024  rr.
MIPOCKTUPOBAHMS OOBEKTOB TOC3aKa3a Ha o0s3aTeNbHOE ucHoyb3oBanue BIM-
TexHojorui. IloaTomy mnoHsTHE WH(POPMAIMOHHOW MOJEIM U WH(POPMAIIMOHHBIX
TEXHOJIOTUM TIEPECTAET ObITh TOJIBKO CHEIUATBHBIM TEPMUHOM MPOTpaMMuUCcTOB. OHO
JOJDKHO TPOYHO BOWTH B OOHMXOJ CIEHUAIMCTOB TO MPOCKTHUPOBAHHUIO,
CTPOUTENBCTBY M O3KCIUTyaTalldd 3/IaHUM, B TOM 4HCIe — elle oOydJarouuxcs u
TOJIBKO BXOJISIIIIMX B COOTBETCTBYIOIINE 00J1acTU MPO(HEeCCUOHATBHBIX KOMIIETEHITUH.
Nudopmarmmonnsie Moxenu 3nanuii BIM (Building Information Model) u ux
UHKEHEPHBIX CHCTeM ceiyac HauOojee aKTHUBHO HCHONb3YIOTCA B cdepax
MPOSKTUPOBAHUA M CTpouTelbcTBAa. Ha ouepenu u maccoBoe BxoxaeHue BIM B
chepy KKX (momonnutenbHo ¢ ypoBHeM pacnpoctpaHeHuss BIM B P® no
COCTOSIHUIO Ha TMPOLICAIIMA TOJ MOXKHO O3HaKOMUThCS 10 otduery OO0

«KOHKYPATOPy», 2018 r., marepuan aocTymneH Mo rumnepccbuike). [loatomy

IMPOCKTHBIC MHCTUTYThI U OTACIIbHBIC (1)I/IpMBI B Ka4C€CTBC BXOOHBIX YMeHI/Iﬁ OXUIaroT
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OT BBIIYCKHUKOB BY30B MHHUMAQJIbHBIE HABBIKA BJIQJACHUS MPOTrPAMMHBIMU
MPOyKTaMu U paboThI ¢ dnemenTamu BIM.

B rnaBe 1 ganHoro mocoOusi MpeaCTaBiIE€Hbl OCHOBHBIE MOHSTHS U TEPMHUHBI
MH()OPMAITMOHHOTO MOJICTUPOBAHMSI B 3[AaHUAX, MPUHIIMIBI 3aKOHOJATEIHLHOTO
perynupoBanuss BIM B Poccun (OMOIHHTEIBLHO O3HAKOMHUTBCS C OCHOBHBIMH

npobnemamu pacnpoctpaneHuss BIM B Poccun moxkHo mo otuery HUY MI'CVY u

000 «KOHKYPATOP», 2016 r., marepuan aoctyneH no rumepccouike). Kparko

paccMOTpeHbl  OCHOBHbIE KoHuenuuu BIM, ero ocHoBHOe mnporpamMmmHoe
obecnieuenne — Autodesk® Revit, MEP (Mechanical, Electrical, andPlumbing) u
Ipyrue, HEKOTOpPhIE  JIOMOJIHUTEIBHBIE  MPOTPpaMMbI, JaHbl  TOHSATHA O
napaMeTpUueCKOM MOJCIMPOBAHUM M KOHIENIMU OJHOM Mojenu. PaccMmoTpeHsl
TpedboBanuss HopmatuBoB P® (B coorBerctBuu ¢ ['OCT u CII, npuHsATEIMEH Ha
MOMEHT HaMMCaHUsl JTaHHOTO MOCOOUsA) K MH(DOPMAIMOHHBIM MOJENISIM Ha CTaIUsX
KU3HEHHOTO IMKJIa MO 0a30BbIM HampaBieHusiM «OO0OCHOBaHHE HWHBECTULIUIY,
«IIpoextupoBanuey», « CTpOUTEIHCTBOY, « IKCILTyaTaAITUS).

Ucnonb3oBanue BIM, koHeuyHo ke, He JOJDKHO  OrpPaHUYMBATHCS
(GYHKIIMOHATIOM «PUCOBAHUM», XOTS YK€ 3TOT YPOBEHb MO3BOJISET CYIIECTBEHHO
CHU3UTDH OOIIME U3ACP>KKH MPU CTPOUTEIHCTBE CIOKHBIX 00BEKTOB — I0POTOr0 CTOSAT
BO3MOYXHOCTH COBMECTHOH pa0OTBHI MPH MPOCKTHPOBAHWUU M BO3BEICHUU OOBEKTA
CHEIUATMCTOB Pa3HBIX pPa3AesioB (10 KOHCTPYKIUSM, OTOIUICHUIO W BEHTHIISIINH,
BOJOCHA0XEHUI0O M KaHaJU3alluM, SJEKTPUKE M aBTOMATHKE), C ONEPATHUBHBIM
pasperieHueM MPOCTPAHCTBEHHBIX U BPEMEHHBIX MEPECCUEHUM, NPYTUX KOJUTU3HMA, U
OTCIIC)KUBAHUEM W3MEHEHHI BO BCeX paszjenax. BooOre nHCTpyMeHTH HU¢POBOTO
MOJICTMPOBAHUSI B CTPOUTEILCTBE ITO3BOJISIOT WMEHHO MOJCIMPOBATh BapHaHTHI
MPUMEHEHUS PA3INYHBIX WHHOBAIMOHHBIX TEXHOJOTUN U MEPOTPUSITHI C pacyeTOM
HUX DJKOJIOTMYECKOro, SHEpro- u pecypcocoOeperatomero 3¢dexra. IlogoOHbIM
HanpaBieHueM B BIMsBnsercs co3maHue «yMHBIX JOMOB» — MaKCUMaJIbHOE
WCIIOJIb30BaHNWE aBTOMATH3allUd W JUCIIETYEPHU3ALNN YMPABICHUS WHKEHEPHBIMU
CHUCTEMaMH 3/IaHHS C EbI0 CHIKEHUS MOTPEOICHUS SHEPTHH M PECYPCOB HE TOJIBKO

0e3 yMEHBIIICHHS, HO OOBIYHO C yBeJIWYEeHHEM KOM(pOpTa HAXOJAIIETOCS B HEM
10
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yeoBeka. B rimaBe 2 mocoOust TaHbl KOHIICTIIIMH «YMHOTO JIOMay» B TIPHJIOKCHUH K
CUCTEMaM OTOIUICHHUS U BEHTHIAINHA. PaccMOTpeHbl 0COOCHHOCTH CUCTEM OTOTUICHHUS
Y BEHTWISLIUM B “yMHBIX JoMax”’, COCOOBI yBeandeHUs 3PGHEKTUBHOCTH pabOTHI U
CHUKCHUSI HArpy30K Ha OTOIUICHWE W OXJIAXICHHUE, YIPABJICHHS PaOOTON CHCTEM
OBuKB, npuBeaeHbl IpUMEPbI KYMHBIX)» TEXHOJOTHUH.

B rnaBe 3 mocoOusi pazoOpaHbl OCHOBHBIE 3JieMeHTHI paboThl B Revit MEP —
MOJIH30BATEBCKUN UHTEPGEC, TUCTIETICp WHKEHEPHBIX CUCTEM, paboTa C BUIAAMH.
Janbr o6mue ceenenus o MEP-monenmupoBanuu, paccMoTpeHbl criocoObl HACTPOUKHU
n co3ganus npoekra MEP, pa3MmenieHuss mpoCTpaHCTB M CO3[aHMsl 30H, pacuera
OTOIUTENBHBIX U XOJIOJUIBHBIX HATPY30K.

B rnaBe 4 mocoOusi paccMOTpeHbI OO0IIME MPUHIUIBI, a TaKKe€ KOHKPETHBIE
Bonpocel co3manuss MEP-cuctem — wu3MeHeHMe, CO3JaHHE HOBBIX THUIIOB
TpyOOINPOBOIOB/BO3yX0OBOIOB, PUCOBAHHUE TPYOOMNPOBOJIOB/BO3TyXOBOJIOB, CO3/a-
HUE NMPUTOYHBIX, PEIUPKYIISIMOHHBIX U BBITSXKHBIX CUCTEM BO3yXOBOIOB.

B rnaBe 5 mocoOus mpuBeneH KOPOTKUN MPUMEP CO3JaHUS JIEMEHTOB CHUCTEM
OTOIUJICHUS! U BEHTUJISIIUU.

Yacte pasgenoB 1imaBel | W oOmee pegakTUPOBAHUE  BBIOJIHEHBI
M.T'. 3uraHimiHbIM, OCTaJIbHBIE pa3Aeibl TJaBbl 1, a Takxke riaeel 2, 3, 4, 5
Hanucanbl A.M. 3uranimHbIM. ABTOPBI HAJICIOTCS, UTO MPE/ICTABIICHHBIE MAaTEPHUAIIBI
mocoOus OyIyT WHTEPECHBI MIUPOKOMY KPYTY CIEIHAIMCTOB MO MPOSKTHUPOBAHHUIO,
BO3BEJICHUIO M SKCIUTyaTalluu 37aHUd U OyIyT MOJE3Hbl B Y4EOHOM Ipoliecce s
pruoOpeTeHUS KOMIETEHIIUM 00yYaIIUMUCS o COOTBETCTBYIOIINM

CIICOHMAJIbHOCTAM.
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1. OCHOBHBIE TEPMHHBI 1 HIEHA BIM
BIM (Building Information Modeling wnu Building Information Model) -

MH(POPMALIMOHHOE MOJEIUPOBAHHUE 3/1aHUs WM WH(POPMALMOHHAS MOJAENb 3IaHMs.
NupopmaninonHoe MOJEIMpPOBaHUE 3JaHUsS — OTO TMOJIXOJ K BO3BEACHHIO,
OCHAILIEHHUIO, OOECHEUYECHHUIO HSKCIUTyaTallud W PEMOHTY 3AaHusi (K YNpaBJICHUIO
KU3HEHHBIM IIMKJIOM OOBEKTa), KOTOPBIA MpeAmnoiaraeT cOop M KOMIUIEKCHYIO
00paboTKy B MpoOIECCe MPOCKTUPOBAHUS BCEHl aApXUTEKTYPHO-KOHCTPYKTOPCKOM,
TEXHOJIOTUYECKOW, IKOHOMHYECKOM M WHOW HMHQOpMalUMU O 3[IaHUH CO BCEMHU €€
B3aMMOCBS3SIMH M 3aBHUCHUMOCTSIMH, KOTJa 3/aHu€ M BCE, YTO HMMEET K HEMY
OTHOIIICHHE, PACCMATPUBAIOTCS KaK eUHBIN 00bekT [1].

BIM - 5310 o00muii pecypc 3HaHuil i uHpopMauuu 00 O0OBEKTe,
dbopMHpYIOIIEM HAJIEKHYIO OCHOBY ISl IPUHSTHUS PEIICHUA B TEUYEHHE BCETrO €ro
KU3HEHHOTO IIMKJIA: ONpEeNeNsieMOro Kak CYUIECTBOBAaHHME C CaMoOl paHHeH
KOHIEMIINH, Jajee — 4yepe3 MPOSKTUPOBAHUE U CTPOUTENHCTBO, SKCILUIyaTalUIO U JI0
ero cHoca [2].

HauGonee kpatkoe ompenenenue ot Jerry Laiserin («otma» BIM): 3D object-
oriented AEC-specific CAD — tpexmepno o0bekTHbIi AEC — cienmduunsiiit CAD. B
stom omnpeaenenun AEC, Architecture, Engineering and Construction -
Apxutektypa, Wuxenepnoie cucrembl, Konctpyknum; CAD, Computer Aided
Design — CAIIP, CuctemMa aBTOMaTH3UPOBAHHOTO IMPOCKTHPOBAHUS).

Nudopmarmonnas monaenb (M) oObekTa q0bKHA OBITH MHTETPUPOBAHA C €T0
JTaHHBIMUA M JJOKYMEHTaMH Ha COOTBETCTBYIOIIEM JTare xu3HeHHoro nukia (KL).
OO0BEKTOM  MOXKET OBITh JI000€  COOPY)KEHHE, KOTOPOE€ HHBECTHUIIMOHHO
OOOCHOBBIBAETCS, IUIAHUPYETCS K  TIOCTPOMKE, MPOEKTHUPYETCs, CTPOUTCH,
OKCIUTyaTUPYETCsl M TEXHUYECKH  OOCIYXHUBaeTcsi, MOIAUPHUIHUpPYETCS U
PEKOHCTPYUPYETCS; BHIBOAUTCS U3 SKCILTyaTalluu, JEMOHTUPYETCS U yTUIIM3UPYETCH,
HanpuMep, MoJjiHasi UH(PPACTPYKTypHas CeThb, TEXHOJOTUYECKAsl YCTAaHOBKA, 3/IaHUE,

mocce, KopabJib, camoJieT.
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N3BecTHa wiUTIOCTpalMs CpaBHEHUs B3aWMOJICUCTBUS YYaCTHUKOB IIpoliecca
CTPOMTEIILCTBA U AKCILIyaTaIluu 3aHus 0e3 ucnoib3oBanus BIM (pucynok 1.1a) u ¢

ero nomoinpo (pucyHok 1.10):

Architect Architect

Bullding Englmeer

MEP

.‘:-lruclur.al

Bullding Englineer

Buikdear

¥
I
| ™
Bullcar
Project Manager Facility Manager Project Manager

Facility Manager

Construction Manacger Construction Manager

Exchange of 2D Drawings [FC/BIM Project Execution

Pucynox 1.1. BzaumopeiicTBue y4YaCTHHUKOB TIpollecca CTPOUTENIbCTBA M
AKCIUTyaTaluy 30aHus

Taxum 00pa3zoM, MOKHO BBIIEIUTh TP OCHOBHBIX JIEMEHTA XAPAKTEPU3YIOIINUX
BIM - emunas 3D wmopnens, mapamerpuueckas wmojaenb, AEC — crnenuduxa.
Crangaptueiii CAD no ymomuanuio aByxmeped, 2,5 u 3D mozenu B HEM OOBIYHO
MOJIy4yaroTCs MyTeM mpeo0pa3oBaHUi M3 TMEpBOHAYAIBHOrO, OoJjiee OeqHOTO B
uHpopManoHHoM 1uiane, 2D udeptexxa. BIM Tpexmepen usnauanbHo. bonee toro,
OH TIpejCcTaBisgeT coboi eauHyro 3D Monaenb 37aHUsI CO BCEMHU HEOOXOIMMBIMHU
CBOMCTBaMM M TapaMeTpaMH BXOJSIIHMX B MOJieTb OOBEKTOB. Bce HeoOXxoaumbie B
JalbHeNIIe paboTe YepTEKHU U CXEMbl TEHEPUPYIOTCS U3 3TON MOJIEIH «HA JIETY»,TO
€CTh HET OTAEJBHOrO IJIaHA WJIM pa3pe3a, OHU CTAHOBATCS JUIIb OTIAEIbHBIMU
IIPEACTABICHUSIMU MOJENH, ONPEAEICHHBIMU MOJb30BaresieM. [loaTomy ecinu Kakum-
TO YYaCTHUKOM IIpolecca (HarpuMep, NPOEKTUPOBIIMKOM) BHOCSTCS U3MEHEHHS B
MOJIeJIb, TO BCE OHM ABTOMATHUYECKH OTPAXalOTCAd BO BCEX €€ MPEACTaBICHUSIX —

IJIaHax, cXxeMmax, crenuduKamnmsaX, pacdaerax 1 T.J1.
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Kpamxkas ucmopus BIM

Tepmun «uHpOPMALIMOHHAS MOJIETbY) TOSIBUICS B CEpeUMHE MPOILIOrO BeEKa.
Ero aBropoMm cumtaror Yaka Mcrmdna (momHoe umst Yapasz M. HMctman — Charles
M.Eastman, Chuck Eastman), mpemomaBarens B Komemkax ApXUTEKTYpbl U
Nudopmatuku B Texnonormueckom uHctutyTe mrarta Jpxopmxkus). [lo-Bunumomy,
MepBOE yIIOMUHAHWE TepMUHA B 3TOU ero myOnukamuu: [3]. B CIIIA on cumtaercs
MUOHEPOM KOMIIBIOTEPHOTO apXUTEKTYpHOTO mnpoekTtupoBaHusi (Architecture,
Engineering and Construction Computer-Aided Design, AEC CAD) u uccnenoBanuii
B 3D, TBEpIOTENBHOM U MMAPAMETPUUECKOM MOJIETUPOBAHHH.

K xonny 1980-x xonuenmus nonxyuuia passutue u B EBporme. Ilocne storo u3
aarmuiickoro (Product Information Model) u amepukanckoro (Building Product
Model) obpaszoBancs coBpemennbiii Tepmun  «Building information modeling».
Brnepssie ero ucnoss3oBasl cotpyaHuk Bentley Systems anrnmuuanun PoOept Diim
(Robert Aish). B 1986 romy oH chopMymupoBan OCHOBHBIE HPUHIUITEI HOBOTO
noaxona. OcHOBHAs Ues YYEHOro 3akioyajgach B TOM, YTOObl aBTOMAaTHU3HPOBATH
MPOLIECC CO3/IaHUSA CTPOUTENBbHBIX MakeToB. Bcs HeoOxoaumas wuHpOpMaIms,
BKJIIOYasi CMETHI, Oa3bl JaHHBIX, BPEMEHHBIE pacueThl, COCIUHIIACh BOEIWHO B
OJIHOM KoMIbIOTepHOI 3D Monenu: TpexMepHOe MOJAEIUPOBAHUE, ABTOMATHYECKOE
MOJIyueHHWE  YepTeked,  MHTEJUIeKTyalbHas  MapaMmeTrpu3auus  OOBEKTOB,
COOTBETCTBYIOIIME  OOBEeKTaM  0a3bl  JIaHHBIX, paclpeesieHre  Ipolecca
CTPOMUTENLCTBA 110 BPEMEHHBIM 3Tamnam U T.J. JTo OblIa mepBas MOIbITKA BHEPEHUS
cucrembl BIM MopenupoBaHusi 34aHWM B MHUPOBYIO apXUTEKTYPHO-CTPOUTEIBHYIO
nesiteabHOCTh. llepByto oOkaTKy Teopusi Jifllla MOgy4yusaa HPU PEKOHCTPYKIUH
«Tepmunana 3» 10HAOHCKOTO XUTPOY.

C mnavana 2000-x romoB tepmud Building Information Model nosBuiics B
npodeccuoHanbHOM JIEKCUKOHE pa3padoTunkoB cTtpoutenbHoro I10O. Bcekope
KOHIIEMNIUS CTajla U3BECTHA HE TOJIBKO MpodecCHOHaIaMm, HO U BIACTSIM, CAEIaBIINM
ucrnons3oBanue BIM B psne crpaH o0s3aTeabHBIM. DTO MPOM3OILIO BO MHOIOM

Onmarozaps crapanusaM komnanuu Autodesk, Kyna nepemen Di.
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C 2002 r.CAD-nporpaMMHbIe TPOAYKTHI HAUMHAIOT OpUEHTHPOBaThCa Ha BIM,

4dTO CTaJI0 BO3MOKHBIM IIpHU IMapaMCTpU3allnn 00BEKTOB M IMPUMCHCHUU 00BEKTHO-

OPUCHTPOBAHHOI'O ITOAXO0A4d, IICPCHCCCHHOT'O U3 IIPOTPpaMMHUPOBAHNA.

C 2004 r.mpoucxoauioaanpHeiIIee pa3BUTHE MPOTPAMMHOIO OOecreueHus,

BbIpAKaromeeCss B CO3AaHHUU BBaHMOHeﬁCTBHH MCXKAY VY4YaCTHHUKAMHU IIpOoLccCa

IMPOCKTUPOBAHUA.

Hanee pazsutue BIM npoucxonut B cTOpoHy yBenudeHHs (HyHKIIMOHATBLHOCTH,

VCTIOIL30BaHUS  OOJIAYHBIX TeXHOJIOI‘I/II\/’I, HHTCTpAaIUM C HHTCIUICKTYAJbHBIMU

TEXHOJOTHSAMHU: «YMHBIH gom» (Smart Homes), «Murteprer Bemei» (Internet of

Things, 10T), «mononaenHas peabHOCTHY (Augmented Reality, AR).
Bune BIM

1.
2.

. FIM (Facility in formation model) — UM o0bekTa, 0OBIYHO MCIIOIB3YETCs

AIM (Architectural information model) — apxurexrypuas M.
SIM (Structural information model) — crpykrypnas M.

kak obmiee nousitue UM moboro o0bexra.

BSIM (Building services information model) — UM uH>keHEepHBIX CUCTEM
3MaHusl, KOTOpas OOBIYHO BKIIIOYAET B CeOSI WHKEHEPHYIO TEXHUKY,
ANEKTPOTEXHUKY, CAHTEXHUKY W CHUCTEMbI YIpPaBICHUS MUKPOKIMMATOM
(MEP), koTopsble fanee MOTYT IMOAPA3ACIATHCS Ha CIICIYIOIIHE:

Jluauu cBs3u, tenedonst u UT-cetu (MKT)

DHeprocHad)eHue — ras, MEKTPOIHEPTHs K BO30OHOBIISIEMbIE HICTOUYHUKH
SHEPruu

DcKanatopsl U TUQTHI

IIpoTuBOIIOXKAPHBIE CUCTEMBI

Otomnenne, BEHTWISALMS U KOHAUIMOHUpoBaHue Bo3ayxa (OBK, HVAC
-Heating, Ventilation, & Air Conditioning)

MosHue3amnmra

HuzkoBosIbTHBIE CUCTEMBI, pactpenenuTeIbHbIC U THI u

pacrpenenuTeabHbIe YCTPOUCTBA
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e EcrecTBeHHOE OCBEIICHNE M HCKYCCTBEHHOE OCBEIIICHHE, a TakkKe (hacaabl
3JIaHUM

e (CucreMbl 0€30ITaCHOCTH M CUTHAIH3AIIUN

e BopgocHabxxeHue, BOAOOTBEACHUE U BOIOTPOBO/T

5. BrIM (Bridge information model) — UM moctos.

B Hnactosmee Bpems Bo MHorux crtpaHax mupa (CHIA, BenukoOputanwus,
Opannus, crpanbl CeBepHoit EBpornibl, Cunramyp, FOxuas Kopes, Kurtait u 1p.) B
CTPOUTEIIbCTBE AKTUBHO BHEAPSIOTCS TEXHOJIOTUU uH()OPMAITMOHHOTO
MojenupoBanusa. Macmtab BHeapeHuss BIM B ykazaHHBIX CTpaHaxX OOBSCHSIETCS,
MpPEXJE BCEro, BBITOJIAMH OT TMPUMEHEHUS HTOM TEXHOJOTUU. ITU BBITOJIBI
MpUOOPETAIOTCA HA PA3IMYHBIX dTalax peaqn3alyd MPOCKTa U PA3IUIHBIX YPOBHSIX
(Ha ypOBHE OTIEIBHOTO MPEANPHUATUS, OTPACIM M TOCYIapCTBa B LIEJIOM).
PesynbraTel npuMmenenus BIM nposBiIArOTCA B BUJI€ BBICOKOI'O Ka4eCTBA IIPOEKTHOM
JOKYMEHTAIlMU, XpaHeHWs HHPOpMaluMd B €IMHOM HH(GOPMAIIMOHHOM pecypce,
yiydiieHus ”HQOPMaIlMOHHOTO OOMEHa U B3aUMOJICUCTBUS PA3JIMUHBIX YUYACTHUKOB
VHBECTULMOHHO-CTPOUTENBHBIX  IIPOEKTOB, CHWXXEHHMS  3aTpaT Ha  JTale
CTPOMTENBCTBA W T.OI. Bce 3TO MNPUBOIUT M K MOBBIIIEHUIO SKOHOMHYECKOMN
3¢ (HEeKTUBHOCTH pean3alui IPOEKTOB CTPOUTENHCTBA 3JaHUI U COOPY>KEHUM, B TOM
YHCJIe CHUYKEHUIO CE0€CTOMMOCTH.

B cuny Hamnuusa npeuMylinecTB OT ucnoiab3oBaHus BIM Ha rocymapcTBEHHOM
YpOBHE B psifie CTpaH YCTAHOBJIECHBI YCJOBHUS IO 00s3aTE€IHLHOMY NPUMEHEHHUIO
YKa3aHHBIX TEXHOJOTUUA MPH MPOEKTUPOBAHUU U CTPOUTEIHCTBE OOBEKTOB 3a CUET
CpeICcTB rocynapcTBeHHoro Oromkera. [lomoOHble TpeOoBaHMS MOCTENEHHO
BBOJIMJIMCH rocyapcTBeHHbIMU 3akazunkamu B CIIA c¢ 2003 roga, a B psije cTpaH
EBponibl 1 Aszum — ¢ 2007 roma. B 2011 rogy o HOBOM cTparerun B 0O0JacTu
CTPOUTEIIbCTBA, OPUEHTUPOBAHHOM HA JIOCTHKEHUE KOHKYPEHTHBIX IPEUMYIIIECTB Ha
MUpOBOM apeHe, oObsiBuia BenukoOputanus. B pamkax crpareruu peain3yercs
nporpamMma Imepexoja Ha TEXHOJOTMM HWH(GOPMAIMOHHOTO MOJenupoBaHusi. B

paMKax MporpaMMbl OBLT TOATOTOBIICH MEPEXOJl Ha 00s3aTelbHOE MPUMEHEHUE

16

K ornasiieHunro




JTaHHBIX TexHoJorui c¢ ampens 2016 roma s Bcex (UHAHCHUPYEMBIX U3 OIOKETa
IIPOEKTOB, B TOM YHCJIE€ HOBOI'O CTPOMUTENIbCTBA, PEKOHCTPYKIUH, KaIUTaIbHOIO
pemonta. B 2012 rogy B CIIA 6Gonee 70% y4aCTHMKOB CTPOMTEIBHOIO PBIHKA
3agBWIIM 00 WCHOJb30BAaHUU TEXHOJOTMH HH(POPMAIMOHHOTO MOJEITUPOBAHUS B
cBoux mpoekrax (mamHeie kommanmu Mc  Graw Hill  Construction), B
BenukoOputanuu B 2016 rogy — 54% (o nanneim NBS, National BIM Report). 1o
JAHHBIM CHHTAIypCKOTO0 TOCYAapCTBEHHOIO areHTCTBa Mo cTpouTenscTBy (BCA,
Building & Construction Authority), ¢ 2015 roma 6onee 80% BceX CTPOUTEIBHBIX
IIPOEKTOB BBINOIHAIOTCSA HUCKIIOUUTENBHO ¢ npumeHeHnem BIM-texnomorun. K
HACTOAILIEMY MOMEHTY Bce 0€3 UCKIIOUEHUs MPOEKTHbIE opraHu3anuu u okoso 70%
CTPOMTENBHBIX NMOAPsSAYMKOB CuHramypa npuMenstor BIM Ha cBoux npoekrax. B
sauBape 2014 roma ObulM BHECEHBI TONPaBKU B EBPONEIHCKYIO JHUPEKTUBY O
roC3aKymnkKax, IJie BCEM cTpaHam EBpocoro3a sl MOBBIIMIEHUS MPO3PAYHOCTU U
3 PEeKTUBHOCTH pPAcXOJ0BaHMUs OIOMKETHBIX CPEACTB OBLIO PEKOMEHIO0BAHO
MPUMEHSTH JIEKTPOHHBIE (HopMbl paboThI, BKItouaomue BIM B crpoutensctBe. B
HacTosIIee BpeMs opraHu3zoBana u punancupyercst EBpokomuccueit padbouvas rpymna
no BIM (EU BIM Task Group) u3 mpeacraBuTeneil roc3aka3duKkoB CTpaH, BXOSIIUX
B EBpocoro3. Llenpto paboTsl rpymnmbl sBiIsieTCsl BbIpabOTKa OOLIMX JJIsl BCEX CTpaH
EBpocoro3a mpaBuil MJIaHUPOBAHUS W peaM3alMU TOC3aKa30B HA MPOEKTHBIE U
CTPOUTEIbHBIE MTOAPSIIBI.

Cetiuac mox tepmuHoM BIM mnonumaroT mH(OpPMAIMOHHOE MOJEIMPOBAHUE
3nanuit  (Building Informational Modeling, BIM), koTtopoe, B CBOI0O ouepens,
NPEJCTaBIsIET COOOW mMpolecc pa3paboTku HMH()OPMAIMOHHON MOJENH 3IaHUS
(Building Informational Model, cokpamenno Taxxe BIM) Ha cragusx >KH3HECHHOTO
LUKJIA.

Ha pucynke 1.2 ycnoBHO MpeACTaBI€Hbl MPAKTUUYECKU BCE CTAUU KU3HEHHOTO
nukia 3ganus. MapopmanmonHoe MoIeIMpoBaHUe BRIMOIHIECTCS Ha KaKI0M CTaIuH,
Ha4yMHasi ¢ 0OOCHOBAHMS U IJIAHUPOBAHUS CTPOUTENbCTBA. [Ipu 3TOM Kak pe3ynbrar

Ha KKJION CTaJuM co3aaeTcsi nHGOpMallMOHHAs MO/JIEb, COOTBETCTBYIOIIAS JaHHOU
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CTaJWW >KU3HHU 3/4aHuA. B mpuHLUIE B 3TOM MOJAENU COACPKUTCS BECh OOBEM
coOpanHOW wWHpOpMaUKU MO 37aHUI0. ECIM YTO-TO OKaXETCS W3JIUIIHUM IS
MpopadOTKM Ha JAHHOM WM TOCIEAYIONIMX CTaausIX >KA3HEHHOrO IMKIA, TO
uHpopMalis MOXKeT OBbITh HCIOJB30BaHA B Kakoil-ro ee uactu. [ns storo
UHCTPYMEHTApU XpaHeHUsT W 0O0paOOTKM HWH(OpMAIMU TPU MOJACIUPOBAHUHI
JIOJDKEH oOecneunBarTh YAOOHBIM JOCTYIN K HEW ONMpPEACeICHHOTO Ha JTaHHOW CTaauu
Kpyra JIMIl U HE3aTPYJHUTEIbHOE U3BJICYCHUE U3 HEE BHINICYNOMSIHYTHIMU JIMIIAMU

TpeOyeMBbIX CBEJCHUM.

[leTanbHbli NnpoekT = AHanu3

Koxuenuua 3 : LokymeHTtayma

=

[TnanydCaatHE

CTpouTenscTBO
4D/5D

JKcnnyarayna CTpouTennHan
: W TEXHUYECKDE NOrUcTHKa
[emoHTax oficnyxuBaHve

Pucynok 1.2. Craguu XK1 3manus [4]

Ha xaxmoit cranun X1 oObekTa, HaunHast ¢ 0OOCHOBAHUS €r0 CTPOUTEIHCTBRA,
U 3aTeM — B MIPOLIECCE€ CTPOUTENHCTBA, MPHU MPUEMKE B AKCIUTyaTallMIO, B TEUCHHE
BCETO BPEMEHU JKCIUTyaTallMM, IPU BBIBOAE M3 HKCIUTyaTalluid, KOHCEPBALIUU WU
JEMOHTaXE U YTHJIM3AIMU OO0BEKTa C PEKYJIbTUBAIMEH IUIOMAI €r0 3aCTPOUKH,
CO3/laeTCsl M HakamuiuBaeTcs o00beM wuHopMamuu 00 O00BEeKTe, KOTOPBIM H
MPEACTABIISIET €ro HHPOPMAIMOHHYIO MoJieih. OHA JTaeT 3HAHHWE O XapaKTEPHUCTUKAX
3JIaHUSI CO BCEMHU €r0 WHKCHEPHBIMU CUCTEMaMHU B I1€JIOM U B PA3IUYHBIC MOMEHTBI
BPEMEHU. DTO TEXHUYECKHE, TEXHOJIOTMYECKHE, SKOHOMUYECKUE, KOJIOTMUECKHE,
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OKCIUTyaTaIllMOHHBIE  XapaKTEPUCTUKH, BKIIOYAIONINE HCXOJHBIE  MPOCKTHBIC
nmapameTpbl, MapaMeTpbl MO 3aBEPIICHUH CTPOUTEIHCTBA, B PA3IMUYHBIC MEPHUOIBI
AKCIUTyaTally, MOCJe BBIBOJA M3 AKCIUTyaTalu. Bmecte ¢ TeM MHQOpMaMOHHOM
MOJICNIA HE 00s13aTeIbHO OBITh TaKOM, YTOOBI B HEM MOXHO OBUIO TOJIYYHUTH JIFOOYIO
uHpopmaluoo 00 00beKTe. DTO KeNaTelabHbIM, HO, KaK MPaBUIIO, HEIOCTUKUMBIMI
BapUaHT — CO3JIaHME TaKOW MOJIeNH KpaiHe 3aTsHyJoch Obl. [loaToMy Ha Kaxmaoi
CTaAuM B MOJENIb BKJIAJIBIBACTCA CTOJIbKO WH(OpMAIMU, CKOJIBKO TpeOyeTcs To
HOpMAaTHBaM Ha MOMEHT MPOEKTHUpOoBaHUs. Eciu HOpMATUBBI MEHSIIOTCA U JJISl TOTO
WIM HWHOTO pas3fielia MOJEIM CTaHOBUTCA HEOOXOAMMa  JOIMOJIHUTEIbHAS
uH(pOopMaIus, TO OHa JOHKHA ObITh BIOYKEHA JOTIOTHUTEIBHO.

Hanonusitomue BIM  mporpamMmHbie  MPOAYKTHI  JOJDKHBI — 00€CIIEUMBAThH
BO3MO>XHOCTh OJTHOBPEMEHHOM pabOThl ¢ MOJENbIO (T.€. ¢ HHPOPMAIMEH O 3aHIH)
KaK B 1EJIOM, TaK U C KaXKIbIM pa3lejoM MO OTAEIbHOCTH WIW/H C JTHOOBIMU
coueTaHWsIMH pasneiioB. Tak, B pasnuunble ctaauu KL Hac MOryT mMHTEpecoBaTh
DHEPreTUYECKHE  XapPaKTePUCTUKH  OTPAXKICHMA W CAHTEXOO0OpyJOBaHUS,
AKOHOMHUYECKHE U TTPOYHOCTHBIC XapaKTEPUCTHKH DJICMEHTOB 3/IaHHS | T.II.

[Ipu pabore ¢ eauHOV WH(POPMAIMOHHON MOENIBIO 3JaHUSI, COCTOSIIEH W3
MHOKeCTBa (hailioB, MOXKHO TPHUICPKUBATHCS CIEAYIOMUX MpaBmil. Ecam oObekT
HEOOJBIION, TO €r0 MOXKHO HE JEUTh HAa YacTH U paboTaTh C €AMHON MOJENbIO.
Kpome pazmepa 00bekTa, 3TO 3aBUCUT OT KOMITBIOTEPHOTO pecypca OpraHU3aluu |
ombITa UcnonHuTene. OOBIYHO KOMIBIOTEPHOTO pecypca ObIBaeT JAOCTATOYHO IS
3anmil KyOaTypoil opreHTHpoBouHO 10 40...50 ThIC. M°. Pabora ¢ obummM daitnom
MO3BOJIAET N30€XKATh MPOLIECcCa CTHIKOBKH PA3/IeIOB — OHHU YK€ COCTHIKOBAHBI.

OpHako yaille BCEro pecypca He XBaTaeT Jlake MPH XOpPOIIeH OCHAIIEHHOCTH
opranuzamuu. Kpome Toro, B ¢aiiinax mo WHXKEHEPHBIM CUCTEMaM OOBIYHO OBIBAaET
HE0OX0oaMMOW HHGPOpPMALIMS O PA3MELIEHUIO CTPOUTEIbHBIX KOHCTPYKUHUA M HUX
rabaputam, U Hao0opoT. OcrtaynbHas uHGOPMAIUS, KaK MpaBuio, u3numHsasL. [Ipu
JIeJICHUU MOJIEJN Ha YaCTH COBMECTHYIO pabOTy MHOTHMX CHEIHAIIMCTOB HaJ OJHUM
MIPOEKTOM MOKHO OPraHHM30BaTh B BUJE LEHTPAIbHOrO (aiiaa U JOKaIbHBIX KOMHMA

A KaXJ0ro I10Jb30BaTcClIA. Ecau xe Pa3IMIHbIM CIICOUAJINCTaAM (HaHpI/IMep,
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apXUTEKTOpaM U CaHTEXHHMKaM) TpeOYIOTCsS pasHble IIa0JOHBI (ailioB, TO MOMXKHO
KCHOJI30BaTh JOMOJHUTEIBHO BHEIIHHUE CCBUIKU, WM «CIIUBATBHY» YAaCTH MOJAEIU C
MCIIOJIb30BAaHUEM  CIEUMATU3UPOBAHHBIX TMporpamMMm. Eciu npu  oO0benMHEHHH
MpoM30Iia yTeps dYacTd UHPOpPMAIMU, YTO BIIOJHE BEPOSATHO, TO HYKHO
npeAycMaTpUBaTh PE3EPBHBIE KOMUHU JIJII PYYHOTO BOCCTAHOBJICHUS.

Nudopmanmonnass 06a3a JaHHBIX O 3JIaHAM, YHOpaBiseMas C OMOIIBIO
KOMIIJIEKCAa COOTBETCTBYIOIIUX IMPOrPaMM, MOXKET HMCHOJIb30BATHCS ISl MPOEKTHBIX
pelieHni Mo y3JlaM W KOMIIOHEHTaM 3JlaHusl C CO3JIaHHEeM BCEM HeoO0XOoauMOoMn
JOKYMEHTALIUU — YEPTEKEN, CMET, 3aKa3HbIX BEIOMOCTEN, KAJCHIAPHBIX U CETEBBIX
rpauKOB CTPOUTENIBLCTBA O0BEKTA, AKTOB CKPBITBIX padoT u T.A. [locne mpueMku B
AKCIUTyaTaluo HUHQPOpMAIMOHHAS MOJIeTb 3JIaHUs TaKUM ke o0pa3oM JO0JKHA
o0OecreunTh pEIICHWEe BCEX 3ajay, BKJIOYas pa3paboOTKy JOKyMEHTAIUH TIO0
ONTHUMAJIbHOM JKCIUIyaTallMd 31aHUs KaK TEXHOJIOTUYECKOM U KOMMEpPUYECKOU
€UHUILIBI, C YYETOM BJIMSHUS KIMMATHYECKUX, TeorpapuuecKkux, TEKTOHHMYECKUX,
TEXHOJIOTHYECKNX, KOMMEpPYECKUX (PaKTOPOB HA CTPYKTYpPHBIE DIIEMEHTHI W
WH)KEHEPHBIC CHUCTEMBbI 37aHusl. B TeueHWe KHU3HEHHOTO UMKJIAa Ha OCHOBE
UH()OPMAITMOHHOW MOJIEIH 3IaHUS TOKHBI 00€CTIeYnBaThCS:

® CBOEBPEMEHHOCTh PEMOHTOB, PEKOHCTPYKIMUA OTAECIbHBIX JIEMEHTOB U
CHUCTEM U 3[aHUSl B LIEJIOM;

® TOYHOE ONPEICICHHUE CPOKA BBIBOJA U3 DKCIUTyaTallMU CO CBOEBPEMEHHOM
IMOJATOTOBKOU JOKYMEHTALINH;

® CBOEBPEMEHHOE MPOBEJECHUE KOHCEPBAIMOHHBIX PAaOOT MM JEMOHTaXKa U
YTUJIA3ALMUY 31aHUA.

B BIM-monenu 31aHus BCe CUCTEMBI JIOJDKHBI OBITh COCTHIKOBAHBI M YBSI3aHBI.
Ecnu BHOCSTCS M3MEHEHUS, TO OHH OTPAXKAIOTCA BO BCEX HEOOXOIUMBIX JOKYMEHTAX
Mozenu. K npumepy, ecnu npu peKOHCTPYKLMU KUJIOM JIOM IEPEXOJIUT C Ta30BBIX
IUIMT Ha DJIeKTpUyeckue, To ¢alabl Ta30BOM YacTH JOMOJHSIOTCS MPOCKTOM
JIEMOHTa)Ka CHUCTEMbl Ta30CHAOKEHHS C OTKJIIOYEHHWEM BBOJOB M YCTaHOBKOM

3ariyiiek, (paiibl CTpOUTENHHOM YaCTH — 3a/I€JIKOM OTBEPCTHH JIJIsl TPOX0/1a Ta30BbhIX
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TpyO M KpeIUIeHHH, a TaKKe MOATOTOBKON MECT MPOKIAIKH Kadeleld B OrpakIeHUsIX
U TEPeKphITUSAX, (ailyibl >IEKTPUUYECKOM YacTH — TMPOEKTOM IMOAKIIOUYECHHUS
AIIEKTPOCHAOXKEHHUSI C MPOKJIAIKON Kabejael U yCTaHOBKOM O0OpYJ0BaHUS, CMETHBIC
Gaipl — y4eToM CTOMMOCTU BceX padoT u obopynoBaHus, (allabl OpraHu3aluu
paboT — KaJeHAapHbIMU TpadUKaMu 1O BCEM JEMOHTAKHBIM U MOHTKHBIM padoTaMm.
[Ipu »TOM ailnbl apXUTEKTYphl, TEMJIOCHAOKEHUS 3JaHUS MOTYT OCTaThCs
HEU3MEHHBIMH.

Cawmprit npoOaeMubiit aTamn XK1 o6bekTa 1nmpu TpagulliOHHOM MPOSKTUPOBAHUH —
3TO CO3JaHUE APXUTEKTYPHOIO IUIaHA. XOTS HEMOCPEACTBEHHO HA HEro0 yXOIUT
Toibko 5% oT o0oOmEeil CTOMMOCTH TMOCTPOMKH, HEU30€KHBbIE OIUIOIIHOCTH
pa3pabOTUMKOB (HEy4eT MENKHUX JieTajeid, yhmylmeHue OOCTOSITeNIbCTB HeE
MEPBOCTENIEHHON Ba)KHOCTH) MPUBOAAT B PEAIBHOCTH K 3HAYUTEIBHOMY POCTY
npeanojaraemMbix 3arpar. OueHb MHOTO KOJUIM3UM BO3HMKAET M3-32 HECTBIKOBOK
CTPOUTEIBHOM YacTH C WHXKEHEPHbIMU ceTsAMHU. OUEBHIIHO, YTO MPU OTCYTCTBHUU
KOHTaKTa  MEXIYy  AapXWUTEKTOPOM U  HMHXXEHEPOM-CAaHTEXHHKOM  BBICOKAs
KBIM(PUKALIMS €llle HE TapaHTUPYET OTCYTCTBUS KOJUTU3UM B MHKEHEPHBIX CUCTEMAX
U CTPOUTENBHBIX KOHCTpyKuusx. [lpum coBmecTHOU pabore B BIM-mporpamme
UCIIPaBJIEHUSI, BHOCUMbIE OJTHUM CIIELIMAIMCTOM, Cpa3y K€ CTAaHOBATCA BUIHBI BCEM
ocTaJIbHbIM. KaXKIplif U3 HUX MOKET OTCJIEKMBATh HOBBIE MAapaMEeTPbl B CBOEU 30HE
OTBETCTBEHHOCTH M IPUHUMATD UX K CBEJECHUIO.

Bor npumep peakuuu MpOEKTUPOBIIMKA Ha Borpoc o pabore ¢ BIM u 0e3
Hero[9]: «Camoe riaBHOE, 4TO JaBajia cXxeMa — OTCYTCTBHE KoJun3ui cucteM. BIM-
cpella He JAaeT MepeceKaTh WHKEHEPHbBIE MOJCUCTEMBI: 3TO IOX0KE HA TPACCUPOBKY
maatel. ECTh MHOTO cIOCOOOB M30€rath Takoro M JOBUTH O0aru. DTo KpaliHe Ba)KHO
Ui TEHNOJPSIAYMKA, MOTOMY YTO 32 KaXAyI0 TaKyl KOJUIM3UI0 Ha OOBEKTE OH
IJIATUT U3 CBOUX, MOTOM. S BOT *KHUJIOM KOMILJIEKC TOCTPOUII, HEOOCKpeO MOCTPOuI, B
Haleil KOMaHJe €CTh YEJIOBEK, KOTOPBIM TP CTAHLIMK METPO C HYJISI CIPOEKTUPOBAJ,
a JaTa-IeHTPhl U IPoUne 0OBEKThI MOMEHBIIE — BooOIIe 0e3 cuera. Tak BOT, KayK/IbIit
pa3, korana Her BIM, BeHTMIsALIMSA BEYHO B KOJIOHHY Ipuxoaut. Mcmpasisiem,

nuraem, MeHseM. [lotom nuzaiianep roBoput: «Bc€ He Tak». Y KaHUTEIb HAUMHAETCA
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¢ camoro Hayana. Temepp Mbl mpoektupyem cpaszy B BIM, u 310 cHMMaeT maccy

TOJIOBHOM 0OJTH».

Comemea no candcramy

CBOMCTBA BO3AYXOBOOA

NPOTUBOMOKAPHBIN
KAANAH

Pucynox 1.3. BIM —ipoekTHpOBaHKE MPUTOYHBIX U BHITSHKHBIX BO3TyXOBOJOB B

3JaHUHn

B ESGATARNES I ADGEE

¢ T e—— P i s 4 5 0 P4

Pucynok 1.4. BIM-npoektupoBanue. YacTb CHCTEeMBl BOJAOCHAOXEHUS U

OTBCACHHUSA CTOKOB 3JaHUs, NPEACTABIsAIEMasd B OTACIbHOM OKHE oe3 CTPOUTCIIbHBIX

KOHCTPYKLUHI
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Ha puc. 1.3 u 1.4 npeacraBieHbl WUTIOCTPAIMK K BHIIICTIPUBEACHHON PEIUINKE

€e aBTopa, COOTBETCTBYMOIIHE paboTe «cpa3dy B BIM» mo cucreMam BEHTUIISIIUU U

BO,Z[OCHa6}KCHI/I}I N OTBCACHHA CTOKOB.

Tepmunsi BIM

PacmmdpoBka psga TepMuHOB, oTHOcsmmxcs k Bugam BIM (AIM; SIM;

FIM; BSIM, BrIM), mnpuBenena Boimie. Hrbke mnpuBeAcHBI IMOSCHEHHUS K

aHTIIMHACKUM ~ ab0peBuatypaMm 10 HWHGOPMAIMOHHOMY  MOJIEIHPOBAHUIO,

HCIIOJIb3YEMBIM J1aliee B TEKCTe, U BooOIe B chepe BIM.

ERP (Enterprise Resource Planning, miianupoBanue pecypcoB MPEAIPHSITHS)
—OpraHu3aiyss ¢ HHTErpamus Mexay co0od BceX (MaKCHMaJIbHOTO
KOJINYECTBA) TIPOLIECCOB MPEANPHITHS, HAMNpPABICHHAS Ha CHIDKCHHE
U3JICP’KEK W HAIpaBJICHHAs Ha SHEPropecypcocOepekeHHE.

IFC (Industry Foundation Classes) — oTkpeIThIii (popmaT oOMeHa JaHHBIMH B
cTpouTenbHOM obnactu u BIM, paspaborannsriii buildingSMART.

bSDD (buildingSMART Data Dictionary, IFD — International Framework for
Dictionaries) — cioBaps ganubsix buildingSMART, cranaapT TEpMHHOJIOTHH.
OcnoBy Oubmuorexkn IFD cocraBiser MeXIyHapOAHBIE  OTKPBIThIE
cranmapTel, paspadoranusie ISO (B ocmoBuom ISO 12006-3:2007). IFD
OuMOIMOTEKa OJIMH U3 OCHOBHBIX KOMITIOHEHTOB TexHoyoruu buildingSMART.
IDM(Information Delivery Manual) - cragmapr buildingSMART,
pa3pabOTaHHBIA IS TOJJICP)KKH METOJOJIOTUHA (PUKCAIIMK M OIHMCAHUS
IPOIECCOB M HH(POPMAIMOHHBIX ITOTOKOB B TCUCHHE JKU3HEHHOTO IHKJIa
COOPYKCHHSI.

IBIM  (Integrated BIM) — wunrerpupoBanubiii  BIM, monHOCTBIO
UHTCTPUPOBAHHBIC JIaHHBIC M HWHTCTPHPOBAHHBIA IPOLECC HA BCEM
KU3HEHHOM IMKJIE coopykeHus. COOTBETCTBYeT TPETbeMY YPOBHIO

3pEIIOCTH.

23

K ornasiieHunro




e CPIC (Construction Project Information Committee) — koHCyIbTaTHBHAS
rpynna NpeACTaBUTENIe KPYHHBIX YYACTHHKOB CTPOUTEIBLHONW HHIYCTPUU
BenukoOputanuu, Kotopas OO0ECHeYMBAET paCIpOCTPAHEHHUE HAMITYUIINX
MPaKTUK B cepe CTPOUTENILCTBA.

e O-O (OOAD - Object-oriented Analysis and Design) — oObiuHast B
MPOTPAaMMHUPOBAHUN TPAKTUKA OOBEKTHO-OPUEHTHUPOBAHHOTO MOJAXO0JAa MpHU
aHalIM3€ U KOHCTPYMPOBAHUU CUCTEMBI, MPUIIOKEHUS, OM3HECC-TIpoliecca U
T.1. [Iporiecc cocTout 3 00bEKTOB, KOTOPBIN UMEET aTpuOyTHI (CBOMCTBA), U
HaJl HUM MO>KHO MPOU3BOJIUTH IEUCTBUSI (METOIbI).

e LOD (Level of Detail (UK) — LOD1/2/3/4/5) — ypoBeHb AeTaiu3aiuu, 3TO
pUeM TpeacTaBiIeHus: rpaduyeckord wHPOpMAIMK, KOrjaa OObEKT HMEET
HECKOJIbKO YpOBHEW MpeACTaBI€HUsS, OT CaMOro rpy0oro 0 MaKCUMalbHO
MOAPOOHOTO U PEATTHUCTHYHOTO.

e Level of Development (US) — LOD100/../500) — ypoBeHb MpopabOTKH,
MpUIIESl HA CMEHY TEPMUHY «ypOBEHb JETaIU3ALMKU», COTJIACHO IMOCHEIHEN
cnenndukanuu crangaptos (AIAE203-2013 Building Information Modeling
and Digital Data Exhibit u AIA Contract Document G202-2013 Building
Information Modeling Protocol Form) LOD omnpeaenser MHHUMATbHBIH
00bEM T'E€OMETPUUYECKHUX, MPOCTPAHCTBEHHBIX, AHATUTUYECKUX M JAPYTHUX
JAHHBIX 00BbEKTa WH(OPMAIIMOHHOM MOJEIH, KOTOphI€ JOCTATOYHBI JIJIs
UCIIOJIb30BaHUsl MporpaMMHbiMU  Mmonyismu  BIM  Ha »53TOM  ypoBHE

JACTaJIN3alliu.
BIM B Poccun

[Ipomaxwu, cnenaHHbIe Ha dTare MPOSKTUPOBAHUSA, MOTYT OOHAPYKUTHCS yXKE Ha
JTare BO3BEACHMS 3[aHUsl WIM BO BPEMs €ro IKCIUTyaTalliH, U MHOT/a 00epHYThCS
IUTaYeBHO, pa3pylICHHUEM »3JIEMEHTOB MOCTpOilkU. B cpenHemM u3IepKKHM Ha 3TO
coctaBisitoT 50% cBepx 3amnanupoBaHHbIX. [Ipun momomm BIM-mporpamm Bce

KOJIJIM3WH, BIINIOTH OO0 CaMbIX MCIIKHX, O6H3pY)KI/IBa}OTC$I BU3YyaJIbHO Ha CTaJiuHu

24

K ornasiieHunro




IIPOCKTUPOBAHUA, W  JONOJHUTENIbHBIE  M3IAEPKKA HAa HUX  HCHOPABICHUE
MUHAMH3UPYIOTCS. CuUHTaeTrcs, 4YTO 3TO TO3BOJSIET COKpPAaTUTh 3aTpaTbl Ha
ctpoutenbCeTBO Ha 20...30%.

Hcnonp3oBanne BIM-TexHOnIOrMM Ha CTPOMILIONIAAKE IO3BOJSAET CHU3HUTH
peanbHbIe 3aTpaThl CPEICTB HEMOCPEACTBEHHO Ha BO3BeleHUE 00bekTa. Omuoku B
o0beMax M CTOMMOCTH 3aKylaeMbIX MaTepHaioB U OOOPYJOBaHUS CBOJATCS K
MUHUMYMY, (HUHAHCOBBI  00OPOT  JIETKO  KOHTPOJHMPYETCA HE  TOJBKO
OTBETCTBEHHBIMU JIMLIAMH, HO U KAXKJIBIM COTPYIHHKOM, TaK KaK PACXOJHbIE CMETHI U
OyXxraiarepckue OTYEeTbl OTKPBITBI B CHUCTEME OOILIeH [TOKyMEHTalWuu.JTO, IO-
BUJUMOMY, OCOOEHHO CYIIECTBEHHO 11151 PD.

Mowmentom odunmansHoro npuszHanus BIM B Poccum MOXHO cuuTath MapT
2014 r. Ilo pesynpraram 3acemanus npesuauyma Coera npu [lpesugente
Poccuitickon ®epepanun 1o MOJIEpPHU3ALMU SKOHOMUKA M WHHOBAIMOHHOMY
pazButuio Poccun (Ilporoxon Ne 2 or 04 mapra 2014 r.) Muncrporo Poccun,
Poccrannapry, coBMecTHO ¢ DkcnepTHbIM coBeToM Mpu [IpaBurensctBe Poccuiickoi
denepalii U UHCTUTYTaM pa3BUTHSI ObUIO MOPYUYEHO pa3padoTaTh U YTBEPAUTH TUIaH
MO3TAITHOTO BHEIPEHMSI TEXHOJIOTHI MH(YOPMAILIMOHHOTO MOJAEIUPOBaHUs B 00JacTH
MPOMBIIUIEHHOTO W  TPaXKJIaHCKOro crpoutenscTBa. 29 nekabps 2014 .
cooTBeTcTByOmMi [lnan ObpuT  yTBepkaeH MUHUCTEPCTBOM CTPOUTEIBCTBA M
KUIHIITHO-KOMMYHanbHOTO x03s1icTBa PD (Ilpmkaz Ne 926/mp ot 29.12.2014 r.),
3areM npukazoM Nel51/mp ot 04.03.2015 r. ObulM YTBEpXKAEHBI KOPPEKTUPOBKU
[lmana. B Ilmanax no BHenpenuto BIM Takke omnpeneneH CpOK OKOHYATEIBHOIO
mepexoja Ha o0s3arenbHOE  UCMonb3oBaHue BIM-texnomormm B paMkax
MIPOEKTUPOBaHUS OOBEKTOB roc3aka3a — siHBapb 2019 r. Baauane npeamnonaraercs
nepexoq Ha BIM wactu roc3akasza ¢ TeM, yToOBI MEPEBECTH HA HETO BECh rOC3aKas
yepe3 S5 JeT Ha BCeX YPOBHAX OroKeTHOUM cucteMbl Poccuiickoit ®enepanuu.
Hauatp pemieHo ObUIO C paccCMOTPEHUS MNUJIOTHBIX MPOEKTOB, HCIOJb3YIOIINX
texHosioruu BIM, uToObI B faibHEHIIIEM Ha UX OCHOBE BhIpAO0OTATh 00IIINE KPUTEPUHU

HX OLCHKHN Ha YPOBHC I'OCOKCIICPTHS3EI.
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B oxta6pe 2016 roma Ha 3acemaHuy DKCHEPTHOTO COBETa MpU MHHCTpPOE
COCTOSIOCH 00CYXAeHHE TTpoeKTa (henepanpbHOro 3akoHa «O BHECCHHH U3MECHEHUH B
I'pamoctpoutenbubiii Koaeke PO U oTaenpHbIE 3aKOHOAATENIBHBIE AKThl POCCUUCKOU
denepanyu B YaCTH BHEIPEHUSI TEXHOJIOTHN WH(OPMAIMOHHOTO MOJICTUPOBAHUS B
chepe crpoutenbeTBay. B aeiicTByromeM I'pagoctpoutensiom koaekce (I'pK) mer
HUKAKUX TIOJIOKEHUW 10 TpuMeHeHnt0 BIM He TOJIBKO B CTPOUTENIBCTBE U
JKCIUTyaTalluM 3JaHhi, HO Jaxe B NOpoekthupoBaHuu. [lo cioBam opHOTrO U3
OTBETCTBEHHBIX Ha TO BpeMs Jiul MuHctpos P®, sra nedTenbHOCTh HUKAK HE
pErJIaMeHTUPYETCsI, a TIPOLIeCC €€ BHEAPECHUS] HEBO3MOXKEH 0€3 COOTBETCTBYIOIIETO
3aKpEIUIEHUS] OCHOBHBIX IIOJIOKEHHM B 3aKOHOAATEIBCTBE O T'PagOCTPOUTEIBHOU
nesitenbHoCcTH. Ha cerogHsimamii 1eHb (C y4eTOM HOBOW peakiuu, KOTOpasi BCTYIUT

B cuty ¢ KoHia 2018 r.) monoxxenuit o npumeHennto BIM B I'pK Taxoke Her.
3akononaresbHoe peryjupoBanue BIM B Poccun

Ceituac PUHSTHI [1nan MO3TAIHOTO BHEJIpEHUS TEXHOJIOTH
nH()OPMAITMOHHOTO MOJEMUpPOBaHus (yTBEpXKIAeH mnpukazoM MuHCTposi Poccum
Ne926/mp ot 29.12.2014) wu Ilman wmeponpusTUH 1O BHEAPEHUIO OILICHKHU
DKOHOMHUYECKON A((PEKTUBHOCTH OOOCHOBAHMSI WHBECTHIIMA U  TEXHOJIOTHMA
MH()OPMAITMOHHOTO MOJICTUPOBAHMS HAa BCEX dTamax «KU3HEHHOTO IHMKJIa» 00BEKTa
KaluTaJIbHOTO CTPOUTENIbCTBA (YTBEpKIEeH BHlle-ipeMbepoM [IpaBurenscTBa Poccun
B ampene 2017 r.). B cooTBercTBMM ¢ IUlaHaMu JOJDKHA OBITH pa3paboTaHa
HOpMaTUBHO-TIpaBoBas JokyMeHTanus 1o BIM. Ilo coo6miennto MuHCTposi, JOJIKHBI
obITh pazpadoransl 15 'OCT u 10 CII. B 2017 r. pa3zpabortana JlopoxkHasi KapTa

BHEAPEHHSI HOPMATHBHOM 0a3bl HH()OPMAIIMOHHOTO MoeupoBanus (puc. 1.5)
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OMPEAENEHWE
HOPMATMBHbBIX CPOKOB

I'Ipak'rmqem{oe npuMeHeHne

TpeboBaHuiA: SKCMNYATALMM 30AHUA,
7roCT. 1¢n COOPYKEHWW,
’ MOCTP 12006-2-2017 «CtpouTtenecteo. Mogens c&:gé';ﬁiﬁg;lx
opraH13alWi 4aHHbIX 0 CTPOUTENbHLIX paboTax. Pl ettt A
YTBREpKAEHWE: YacTe 2. OCcHOBbI KnaccuuKkaLmMm UHopMaLn» MMV S IR IoIA
P (IS0 12006-2:2015) KOHCTPYKLIA
1T7OCT, 6 Crl
PAZPABOTKA METOOWMKA PA3SPABOTKA
KNACCUUKALMN CTPOWUTENBHBIX KNACCUPHKATOPA
PaspafoTka: MATEPWANOB, U3OENNA N KOHCTPYKLWA CTPOUTENBHbLIX
3roOCT l PECYPCOB
PA3PABOTKA CTPYKTYPbI
OEU.EPOCCVIVICKOI/I
CWCTEMbI KNACCUDNKALIN
CTPOUTENBHOW
NH®OPMALIMA
¥

OBLLEPOCCUNCKAA CUCTEMA KNACCUOUKALIAM
CTPOMUTEJIbHOW MH®OPMALIMIA

Pucynok 1.5. BHenpeHue TeXHOJIOTMU HH(POPMAIMOHHOTO MOJEIUPOBAHMUS.

Jlopoxxnast kapta ot 11 anpens 2017 roga[6]

15 HALIMOHANBbHBIX 10 CBOA0B
CTAHOAPTOB (FOCT P) MPABWI
Y
OCHOBOIMO/IATAIOLLIME ONA PA3/TMYHBIX
| - CTAOMNA
| ! HU3HEHHOMO LMKNA
13 HALUMOHAJTbHbBIX 4 CBOJIA MPABUN * i
CTAH[APTOR (rOCT P)
2 HALIMOHA/BHBIX 6 CBOLIOB MNMPABK/I
3 CTAHAPTA (FOCT P)
, OBLLEPOCCUICKAS CUCTEMA K/TACCU®UKALLMM
CTPOMTE/IbHOM MHOOPMALIMM
, HALIMOHA/IbHbIM SNEKTPOHHbIV C/TOBAPb

CTPOUTE/TbHBIX TEPMWHOB

Pucynok 1.6. Cuctema HT/] B 06:1actu muHGOPMAITMOHHOTO MOJICTMPOBAHUS

Ha pucynke 1.6 mpencraBieHa cuUcTeMa  HOPMATHBHO-TEXHHYECKOM
JOKYMEHTAllMk, HeoOXOoAMMOW  Jyisi  oOecrnedyeHus  BO3MOXKHOCTH  padOTHI
OPOCKTUPOBIIMKOB W MPOTPAaMMHUCTOB B oOjmacTh  MH(OPMALKMOHHOTO
MOJEIIUPOBAHUS.

Hcxoguplii cnicok 0a30BBIX JOKYMEHTOB HpeacTaBisiercs ciefayromuM. K
Hacroswmemy Bpemenu npunaro 7 I'OCT u 4 CII:
e I['OCT P 57310-2016 «MonenupoBanre HHGOPMAIIMOHHOE B CTPOUTEILCTBE.

PyxoBoncTBo 1o gocraBke nHpopmaruu. Metogonorus u ¢popmaty. (ISO 29481-
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1:2010). Crangapt ompenensieT MeTOAONOTHIO U ¢GopMaT [is pa3paboTKu
PYKOBOJICTBA I10 I0CTaBKe WH(OpMaLIUU.

I'OCT P 57563-2017 «MonenupoBanre HH(POPMAIIMOHHOE B CTPOUTEILCTBE.
OcHOBHBIE TIOJIOKEHUS MO pa3pabOTKe CTaHAAPTOB HMHQPOPMAILIMOHHOTO
MoJeNUpoBaHus 3n1anuii u coopyxkenni» (ISO/TS 12911:2012).

I'OCT P 57311-2016 «MonenupoBanre WH()OPMAIIMOHHOE B CTPOUTEIILCTBE.
TpeOoBaHUsS K SKCIUIyaTallMOHHOW JOKYMEHTAlud OOBEKTOB 3aBEPIIEHHOTO
cTpouTenbcTBa». CTaHIapT yCTaHaBIMBAaeT TPEOOBaHHSA K SKCILTyaTallMOHHOMN
uHpopmarmonHon Mmoaenu (OMIM) o0bekTa KaluTaabHOTO CTPOUTEILCTBA.

I'OCT P 57309-2016 «PyxoBojasuiye NpUHUUIB MO OMOIMOTEKaM 3HAHUU U
oubmuotexkam 00bekTOBY» (MCO 16354:2013) . CranmapT omnpeaenseTr TpedoBaHus
K OuOnMoTeKkaMm 3HAHUM, OMNpenenseT Kareropuu OMOJMOTEeK U 3aKjIaJbIBacT
OCHOBBI €IMHOOOPA3HOM CTPYKTYpPhI, WX COJEpKaHUs U YyHUPUKAIUSA HX
UCHoJb30BaHus. buOnanorekn 3HaHUI HaUENeHbl Ha MOAJEPKKY Ou3Hec-
IPOLIECCOB, KAacCalIIMUXCA JIOOBIX BUIAOB OOBEKTOB B TEUYEHHE BCEr0 HX
KU3HEHHOTO IIMKJa, HampuMmep, TMOAJEPKKY HX pa3pabOTKu, 3aKyIKH,
KOHCTPYHUPOBAHUS, SKCILTyaTallul U OOCITyKUBaHHUS.

I'OCT P MCO 12006-2-2017 «CtpoutenscTBo. Mojaellb OpraHU3aluy JaHHBIX O
cTpouTenbHBIX padorax. Yacts 2. OcHoBhl Kiaccudukaruu uapopmarum» (ISO
12006-2:2015).

I'OCT P MCO 12006-3-2017 «CtpoutenbcTBo. Moiens opraHu3aiiy JaHHBIX O
cTpouTenbHBIX padorax. Yacth 3. OCHOBBI 0OMEHa 0OBEKTHO-OPHUEHTHUPOBAHHOMN
unpopmanuein» (ISO 12006-3:2007). TOCT P UCO 22263-2017 «Monens
OpraHu3allMi JAHHBIX O CTPOMTENbHBIX pabdorax. CTpyKTypa yHpaBiIeHHUS
npoekTHoi uudopmanuenn» (ISO 22263:2008).

CIT 328. 1325800.2017. «MupopManiMOHHOE MOJAETUPOBAHUE B CTPOUTEIHCTBE.
[IpaBuna omnucaHusT KOMIOHEHTOB HMH(POPMALMOHHON Moaenm». JOKyMeHT
COJIEP)KUT TpeOOBaHUS K KOMIIOHEHTaM HH(GOPMAIMOHHBIX MOJIENeH 37aHUi U

COOPYKEHHUI, HO HE KacaeTcsi HU(POBBIX OMOIMOTEK JAHHBIX KOMIIOHEHTOB.
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e CII 331. 1325800.2017. «HpopManmoHHOE MOJEIUPOBAHHE B CTPOUTEIHCTBE.
[IpaBuna oOMeHa Mexay WHOOPMAITMOHHBIMA MOJEISIMU OOBEKTOB U MOJICIISIMH,
UCIIOJIb3YEMBbIMH B MPOTrPaMMHBIX KOMIUIEKCax». JIOKyMEeHT OnuchIBaeT 0a30BbIe
TpeOOBaHUSI K CO3JAaHUI0O M OJKCIUTyaTallid HWH()OPMAIMOHHBIX CHUCTEM,
B3aMMOJICHCTBYIOIIUX MEXAYy COOON B TEUEHHUE BCETO KU3HEHHOTO IUKJIA 3/1aHus
WJI COOPYKEHUS.

e CII 333. 1325800.2017. «1HpopManmoHHOE MOJECIUPOBAHHE B CTPOUTEIHCTBE.
[IpaBuna dopmupoBanus HWH(DOPMAIMOHHOW MOJACIH OOBEKTOB Ha PAa3IUIHBIX
CTaAMsIX >KU3HEHHOTO LHMKJIa». B OCHOBHOM 3THM MpaBuWJia HANpaBJICHbI Ha
MOBBINICHHE 0OOCHOBAHHOCTH M KAa4e€CTBA MPOEKTHBIX PEIICHHH, a TaKKe YPOBHS
0€30MMacCHOCTH MPH CTPOUTEIHCTBE U SKCILTyaTalluu 3aHUM U COOPYKEHUI.

e CII 301. 1325800.2017. «MupopmarmoHHOe MOACIUPOBAHUE B CTPOUTEILCTBE.
[IpaBuna opranuzanuu paboOT TPOU3ZBOJCTBEHHO-TEXHUUYECKUMHU OTIEIaAMMI).
3nech  pacCMaTpUBAIOTCS  NPHUHIMIBI  MPUMEHEHUS  HHQPOPMAIIMOHHOTO
MOJIEJIMPOBAHUS MPU COOPYKEHUU oOBekTa. s opranuzanuu pabOT B COCTaBe
I[ITO co3maercs rpymnmna WHOOPMAIIMOHHOTO MOJCIMPOBAHUS, KOTOpas 10
IPOEKTHOM MOJIENN COCTAaBIIET CTPOUTEIBHYIO MOJENb I IUIAHUPOBAHUSA,
aHalM3a W KOHTpossi nmpousBojactBa CMP, mnoctaBku MarepuaioB U
000pyI0OBaHUs, BBIMIOJHEHUS KOHTPOJIBHBIX MEPONPUATHI H  COONIOACHUS
TEXHUKU O€30IaCHOCTH.

e ['OCT P OTPACIJIEBBIE BA3OBBIE KJIACCHI (IFC) coctaBieH, HO moka He
MOJKET MPOUTHU COTIIACOBAHUS.

B O6mmxaiimme 2 rona npeanonaraercs npunath ciaenytomme 'OCT, CII u gpyrue

HOPMAaTUBHbBIEC IOKYMEHTHI:

e 'TOCT P «Opranmzamuss wuHbOpPMAIIMM O  CTPOUTENBHBIX  paboTax.
NudopmarimoHHbiii  MEHEKMEHT C  IPUMEHEHHUEM  HH(POPMAIMOHHOTO

moenupoBanus. Yacts 1. OcHoBHbIe npuHIHKILI U oHATHs» (ISO/DIS 19650-1).
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e TOCT P «Opranmzauus uHOpMaMK O  CTPOUTENBHBIX  paboTax.
NupopMallmoHHBIH ~ MEHEIKMEHT ¢  NpUMEHEHHEM  UHGOPMAIMOHHOTO
MojaenupoBanus. Yacts 2. DTan kanuTanbHbIX BiaoxeHui» (ISO/DIS 19650-2).

e TOCT P «Opranuzamuss wuHbQOpMAlUM O  CTPOUTENBHBIX  paboTax.
NudopMalioHHBIE ~ MEHEIXKMEHT ¢  NpUMEHEHHEM  UHGOPMAIMOHHOTO
mozaenupoBaHus. Yacte 5. YmopaBieHue HHPOPMAIMOHHOM OE30MACHOCTHION
(ISO/NP 19650-5).

e ['OCT P «CrpykTypbl JaHHBIX IJIsi DJIEKTPOHHBIX KaTaJOrOB KOMIIOHEHTOB
UHXKEHEpHbIX cucteM 3aaHusA. Yacte 1. IloHsTHA, apxXuTekTypa W MOJIEIb
nausabx» (ISO 16757-1:2015).

e ['OCT P «CTpyKTypbl AaHHBIX [Ji BJEKTPOHHBIX KAaTaJlOrOB KOMIIOHEHTOB
WHKEHEPHBIX cucTeM 3aaHust. Yacts 2. ['eomerpust kommoneHtoBy» (ISO 16757-2:
2016).

e 'OCT P «MogenmupoBanue HUHPOPMAIMOHHOE 3JaHUH U COOPYKCHHIA.
PykoBonctBo 1o  gocraBke wuHbopmammu. Yacte 2. HHPpacTtpykTypa
B3aumozecTeus» (ISO 29481-2:2012).

e CIlI «MudpopmanmoHHoe MojeaMpoBaHUE B cTpouTenbcTBe. ObecrneueHue u
KOHTPOJIb KauecTBa U(PPOBBIX MHPOPMAITMOHHBIX MOCIIECI.

e CII «MHpopMalMOHHOE MOJIETUPOBAHUE B CTPOUTENLCTBE. KOHTpOIL KauecTBa
IIPOU3BOJICTBA CTPOUTENIBHBIX pA0OT».

e OO6mepoccuiickas cucteMa KiacCU(pUKAIMU CTPOUTEIBHON HH(OPMaLIUK.

e HanumonanbHBIN 2IEKTPOHHBIN CIIOBAPb CTPOUTEIBHBIX TEPMUHOB.

[Io mnepBoHauanbHBIM COOOIICHHSIM MUHCTPOSA, CHUCTEMAa HOPMATUBHO-
TEXHUYECKUX IOKyMeHTOB 1o BIM B oO1elt ciioxHoCcTH OyeT BKItoYaTh B ceds 15
HamoHaNbHBIX cTanaapToB (I'OCT P) u 10 cBogoB npasui, u3 kotopbix 13 TOCT P
u 4 CII OynyTt kacatbcsi OCHOBOMOIararonmx (0a30BbIX) HAMPABICHUHN, OCTaIbHbBIE —

oTaenbHbIX cTaauii XK.
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YpoBHu «3peaoctu»BIM

OO6bryHO, TOBOps O pazButuu BIM, roBopsT 0 ero ypoBHSAX 3peNOCTH, H

MIPEJICTABIISAIOT X B BUJe KiuHA (puc. 1.7).

\

Level 0 Level 1 Level 2 Level 3
=
2 E Data
- o
- iBIM | 2§
Maturity o e
ML 4 5
HEEIRE
3p [3[%|=|5|3 =
2D
CPIC 1DM = Common Dictionary
AVANTI ;:; 5 E::m Era;:wms Processes
CAD [Bs1192 2007 150 BIM
User Guides CI IC , Avanti, BSI
& 2008 Bew - Richards
Drawings , lines arcs text ete Models, objects , collaboration Integrated . Interoperable Data
p
mtee I iFC IOEh II:M ||lvvu-||0!N|. I)!il. ! (-1 | i [ML‘ I
S g
\/ Integrated
L File Based Web Services
P File Based Collaboration BIM Hub
RS, Collaboration & Library
Management

Pucynok 1.7. YpoBuu «3penoctu» BIM

VYposenr 0. HeympaBnsembriiCAD, Bo3moxno, 2D, ¢ OyMaxHbM (WU
CKaHMPOBAHHBIM ) MEXaHU3MOM OOMEHa JaHHBIMH.

Yposenbp 1. VYmpapmsembiii CAIIP B nByx- wim TpexmepHoM dopmaTte C
ucnons3oBanueM BS 1192: 2007, ¢ HWHCTpyMEHTOM COBMECTHOH pPalOTHI,
00ecreynBaIMM OOIIYI0 Cpely [aHHBIX, BO3MOKHO, HEKOTOpBIE CTaHJIapTHHIC
CTPYKTYpPHI TaHHBIX U PopMaTel. KoMMepUeckre TaHHbIE YIPABISIOTCS OTACTbHBIMU
YKOHOMHUYECKUMHU MTPOTPAMMHBIMU MPOYKTaMU 0€3 WHTETPaIlUU.

Yposens 2. Yrpapnsemas 3D-cpena, coaepkaniasics B OTACIbHON TUCIUILIMHE
«BIM» ¢ npunaraemsiMu naHHbiMH. KoMMepueckue naHHble, ynpasisembie ERP.
WNurerpanisi Ha OCHOBE MPONPHUETAPHBIX HMHTEP(HEHCOB WM MPOMEKYTOYHOTO

MPOTPpaMMHOTO OOECIIEUeHUs] Ha 3aKa3 MOXKET paccMaTpuBaTbes Kak «PBIM»
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(3amaTeHTroBaHHas). B 3TOM moaXoae MOTYT HCHOJIB30BaTHCS JOMOJIHUTEIbHBIC
nanabie — 4D (Hanpumep, BpeMs) U 3KOHOMHUYECKHE JaHHbIe — 5D.

VpoBenb 3. [loAHOCTBIO OTKpBITHIM MpPOLECC W MHTErpalus JaHHBIX,
npenocraisgembiel FC / IFD. YnpaBnsiercs cepBepoM COBMECTHON Mojenud. Moxer
cuntatbcsi  IBIM-unterpupoBanaeiv  BIM, moTeHmMansHO — HMCMONB3YIOIIAM

mapajjiCJbHbIC MHXKCHCPHBIC IIPOLCCCHI.
n - MepuoctsBIM

I'oBopst o crenmenn HaceiieHHOcTH BIM  manHBIMH, nOpencTaBisioT €eB
TEpPMHUHAX MEPHOCTH OT 3 H GoJbiie (puc. 1.8).

3D: «Busyanuzanus» — MpOCTPAaHCTBEHHAS BU3yaHM3allvs, PEHICPHUHT, aHAN3
MePECEUYCHUI.

4D: «Pacnucanune» — 3D+Bpems, IIaHUPOBAaHUE, MOJACITUPOBAHUE JIBUKEHUS
MaTepuaioB, paboyHnX.

S5D: «CtouMoCTh» — SKOHOMHUYECKOE IUIAHWUPOBAHUE BCEX CUCTEM, MOHTAXKa,

J0CTaBOK U T.II.

/D
5D
4D

Pucynox 1.8. n-Mepuocts BIM
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6D: «YcTroiumnBoe pa3BUTHE - aHaJINn3 SHEProNnoOTPEOICHHUS,
9Heprod3(hPeKTUBHOCTHU, pacyeThl PEUTHHTOB MO «3€JIEHBIM» CTaHIAPTaM.
7D: «Oxcmryaranus» — cTparerus dKciuryaTaunoHHoil cragum KL 3manus c

TCXHUYCCKUM O6CJ'IY)KI/IBaHI/ICM, pI/ICKaMI/I n FapaHTI/IHMI/I.
Ocnosuble konnenmuu BIM. Autodesk® REVIT®MEP

B anrnoszeiunoit nurepatype noa nonstue «bonbsmas BIM» moasoautcs: «Bes
uH(pOpMaILKs O MMPOEKTE B MpeesaX CBOUX I'PaHUI] COOCTBEHHOCTH OT LIEHTPa 3eMJIH
1 OECKOHEYHO /0 Heba ¢ caMOro Havajia CTPOMTEIbCTBA M MCIOJIB30BAHMS JI0 €rO0
OKOHYATEJILHOTO BBIBOJIA M3 KCILTyaTalliy U JIMKBUAAUW». [1o1 «MaieHpKor him»:
MOHMMAETCS MPOrpaMMHOE OOecredyeHne, MCHoib3yeMoe sl co3aanus «bomnbioit
BIM». UToObl ObITH JEHCTBUTEILHO KU3HECTIOCOOHBIM, MPOrPaMMHOE 0OeCcTIeYeHUE
BIM nomxkHO conep:kaTh MOIYJb A7l MOJCIUPOBAHMSI, CIOCOOHBIN OBICTPO U JIETKO
co3naBath 3D-monmenb.Revit Ha »dTame MNPOEKTUPOBAHUS — O3TO CIOCOOHOCTH
MPOCKTUPOBILIMKA TIOHATh OTHOILIEHUS MEXIy 3[JaHHEeM M €ro CHUCTeMaMH
MPaKTUYECKU MTHOBEHHO.

Cornacuo ompeneneHuto pupmbl Autodesk, «(BIM) oTHOCUTCS K CO3JaHUIO U
UCIIOJIb30BAaHUI0  CKOOPAMHHUPOBAHHOM  MPOCTPAHCTBEHHO,  COTJIACOBAHHOM,
BBIYMCIUMON WH(OPMAIIMU O MPOEKTE 37aHusl — UHQPOPMAIIUU, UCTIOIb3YyeMON s
MNPUHATUSL ~ TPOEKTHBIX  PEIICHWH,  MPOU3BOJCTBA  BBICOKOKAYECTBEHHBIX
CTPOUTEIBHBIX JOKYMEHTOB, MPOTHO3UPOBAHUS TPOU3BOAUTEIHLHOCTH, OIEHKH
CTOMMOCTHU U TUIAHUPOBAHUSI CTPOUTENHCTBA, U, B KOHEUHOM CYETE, JJI yIpPaBIICHUS
U DKCIUTyaTalliid 00bEKTay.

ITapamerpuyeckoe MoaeaupoBanue. VHCTpyMEHTBI mapaMeTpU4eCKOro
MOJIIMPOBAHUSl HUCIIOJIB3YIOT TMapaMeTpbl (YUcCiia WM XapaKTePUCTHKU) IS
oTpesieNieHus MOBeACHUS rpauueckoro o0beKTa U ONpeesIeHNsT OTHOUICHUH MEXITY
KOMITOHEHTaMu Mojenu. Hampumep, «auaMerp 3TOro OTBEPCTUS COCTABISET OJMH
METP» WM «IEHTP 3TOr0 OTBEPCTHUSI HAXOAUTCS MOCEPEANHE MEXKAY STUMU KPAsIMUY.

910 O3HA4YacCT, 94TO KPUTCPHUH IIPOCKTA MJIM €TI0 HCJIIM MOI'YT OBITh OIIpCACIICHBI BO
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BpeMs Ipoliecca MOJAEIHPOBaHUA. PenakTupoBaHUME MOJEIM CTAHOBUTCS HAMHOIO
IIPOILE M COXPAHSET NEpBOHAYAIBHBIM Au3aiH. Ilapamerprueckoe MOaeIMpoBaHue
3MaHUN — oAHAa W3 OCHOBHBIX KoHuenmui BIM, mockoneky BIM — 310 moaxon k
CTPOUTEIBLHOMY JM3alHYy, KOTOPBIN XapaKTEpU3yEeTCsl CO3IaHUEM U HCIIOJIb30BAHUEM
CKOOPJIMHUPOBAHHOM, BHYTPEHHE COTJIaCOBAaHHOW, BBIYMCIMMOW HH(OpMaAIUU O
npoekte 3aanus. Hanexnas undopmaius o 3aHUU SBISETCA BaXKHOM, a B HAIIUX
YCIIOBUSIX — Ir1aBHOU ocoOeHHocThi0 BIM u mporieccoB 1iuppoBoro mpoeKTUpOBaHHUS
Ha ero ocHoBe. Pemenus BIM, KoTopble UCHONB3YIOT MNPOEKTUPOBIIUKH,
obOecreunBarOT cOOp ©OoJee CKOOPAMHMPOBAHHOM, HAIEKHOW, KadYeCTBEHHOW W
BHYTPEHHE COTJIaCOBAaHHOM HH(OpManuu, YeM Ta, KOTopas MpeAoCTaBIseTCs
nporpaMMHbIM obecrieueHrneM CAIIP, ucnonb3yembim s mieneit BIM.

Konuenuusi exnHoi moaeau. B 370l KOHIENIIMN BCE UHKEHEPHI BHOCAT CBOO
4acTh MOJICJIA B CO3JJaHUE «BUPTYaJbHOTO» 1ienoro. Hanpumep, nHKeHEp-CTPOUTEND
CO3MAaET CTPYKTYpPY, TAaKyl0 KakK CTaJbHOM Kapkac, U WHTErPUPYETCS B MOJENb,
CO3/1aBaEMYIO0 apXUTEKTOPOM. Y HEKOTOPhIX MOAPATUMKOB €CTh IMpoliemMa cC
KOHLICTIIIMEH OJHOW MOJIETM —OHU MPEINOYUTAIOT CO3/1aBaTh MOJEIb, CIEUUAIBHO
aIaTUPOBAHHYIO K UX COOCTBEHHBIM CIIELU(PUUECKUM MOTPEOHOCTSIM.

B Revit MEP mo0xHO mpoeKTHpOBaTh HH)KEHEPHBIC CUCTEMBI 3JJaHUSI HA OCHOBE
BIM-monenupoBanus. Bce pgaHHble 1o MOAENAM JUHAMUYECKU CBSA3aHBI APYr C
JIPYTOM, YTO MO3BOJISIET COIIACOBAaHHO BHOCHTh UCIPABJICHMSI, UCKIIIOYATh KOJUIM3UH,
Y TOBBIIIAET TOYHOCTh. TEXHOJIOTUs MapaMeTpUUeCcKOro yrnpaBieHUs U3MEHEHUSIMH,
ucnoib3yemas B Autodesk Revit MEP, obecnieunBaeT akTyaabHOCTh JOKYMEHTAITUH

Ha MPOTsKCHUU BCCI'O JKU3HCHHOI'O TUKJIA 3/IaHM1A.
JlonoJIHUTEJIbHbIE POTPaAMMBI

Nmess obmupHyto uHpopManuioo 00 o0bekTax HWHGOPMALMOHHONW MOAEIU
3/IaHUsI, MOXKHO peIlIaTh OOJBIIIOE KOJUYECTBO JOMOTHHUTEIBHBIX AHATUTUYCCKUX
3aja4. HekoTtopele U3 HUX MPHUCYTCTBYIOT HeMocpeacTBeHHO B cpene BIM, npyrue
MpEe/ICTaBJICHBI B BUJE OTACIBHBIX IPOrpaMM.
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Green Building Studio ®. mnpexacraBisier co0oil BeO-CepBUC, KOTOPBIA
MTOMOTAeT B DHEPTETUUYCCKOM aHAIHM3E 3/IaHUI Ha dTarax MPOCKTUPOBAHUS, a TAKXKE B
BbIOOpE YHEPTod(HPEKTUBHBIX 3ETCHBIX CTPOUTENBHBIX U3/ICIHA U MAaTEPUAJIOB.

Hwxe mnpuBeAacHBI HEKOTOPbIE W3 KOHKPETHBIX YCIYT, MPEACTaBIIEMbIX
moenbio BIM Green Building Studio V3.0:

 Carbon Neutral Building Check — aBromaTnuecku OlleHHBAET BBIMOJIHHMOCTh
TpeOoBaHUil O BEIOPOCAM NapHUKOBBIX Ia30B.

* U.S. EPA ENERGY STAR Score — Bb4uCIs€T pEUTHHT KaKJIOTO 3/1aHUS B
CIIA 1o crannapty EPA ENERGY STAR.

» Water Use Analysis — orieHuBaeT moTpeOHOCTH B BOJIE, SKOHOMHUIO, CBSI3aHHYIO
¢ Mepamu 3(p(HEKTUBHOCTH, MOTEHIIMAIOM cOopa ocaakoB U kpeautamu LEED ms
3JIaHUSI.

« Day Lighting with Energy Savings — aBTOMaTHYeCKH OIpEACIAcT
koabuiment LEED Glaze m i kaxaoiih KOMHATBbI ¢ DKOHOMHEH DHEPTHH
YIPaBIICHUST OCBEIICHUECM.

* Natural Ventilation Potential — aBToMaTH4yecku oOIpeneasieT, XOPOIIO JIH
MOJIXOJIAT MECTO M TEIUIOBBIC HATPYy3KH 3aHHS JIUIS €CTECTBEHHOTO BEHTHIIMPOBAHHMS
3JTaHUS.

» Local Weather Data — mpenocTaBiser 10CTyln K MECTaM MOTOJHBIX YCIOBUH
gucioM Oosiee uem 60000, 4TO rapaHTHPYET UCIOJIH30BAHUE MPOCKTHOW TPYMION
JIOKaJIbHBIX METEOPOJOTUYECKHUX JIaHHBIX, MTOJIYYCHHBIX Ha PAcCTOSHUU He OoJee
14 kM OT 37aHUA.

» Corporate Accounts — oOecrieunBaeT 00Iee yIpaBiICHUE TMOJIb30BATECIISIMHU
CTPOMTENBHBIX MPOEKTOB, MIA0JOHOB 3MaHUN M 0030p aHamu3oB BbIOpocoB CO,,
OTPEOJICHUST SHEPTHH U BOJIBI.

Solibri  Model Checker®. 3ty mnporpamMMy CcpaBHHUBAalOT C IPOBEPKOM
opdorpaduu s BUPTyanbHBIX Mojenel. [Iporpamma aHanu3upyeT MOACTH 3AaHUN
C TOYKHU 3peHUsl 00eCIeUeHus IEIOCTHOCTH, KauecTBa U (PU3MIECKON O€30MacHOCTH,

IMPOBCPSACT HAJIMYMUC IIOTCHHHAJIBHBIX HCJOCTATKOB MW HCEAOCTATKOB B IIPOCKTC,
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BBIZICISIET KOH(MIMKTYIONTUE KOMIIOHEHTHI M OTNPEEIISIET, COOTBETCTBYET JIM MOJIEIb
CTPOUTETHLHBIM HOPMaM U COOCTBEHHBIM HOPMATHBAM OpTaHU3AIIHH.

Autodesk Navisworks — mporpamMMa JUIs  BCECTOPOHHEH  IPOBEPKHU
APXUTEKTYPHO-CTPOUTEIBHBIX TPOEKTOB. B HEW OCYIIECTBIISIETCS MPOBEPKA MOJIEIIECH
U JaHHbIX, IOCTYHAIOIIUX OT BCEX YYACTHUKOB MpOLECCa MPOEKTUPOBAHUS.
NHCcTpyMEHTBI MHTErpalliy, pacuyeToB M OOMEHA JaHHBIMH IIOMOTAaIOT HaJIaJWTh
KOOPJHUHAILUIO MEXY Pa3IuYHbIMHU pa3feiaMH MPOEKTa, pa3pellarb BO3ZHUKAIOIINE
MIPOTUBOPEYMS U IIJIAHUPOBATH PEaM3alMIO MPOEKTa €Il 10 Hayajga CTPOUTEIIbHBIX
pabor.

Obwue mpeboganuss K UHBOPMAYUOHHBIM MOOENIM HA CMAOUSX HCUSHEHHO2O
yuka no Hopmamueam PO

MonenupoBanue BboimosHseTcss B CU. MudbopmarmonHpie MOAECIH TOJKHBI
MMETh COTJIACOBAHHBIE CHCTEMblI KOOpJAMHAT. OObEMHBIC AIEMEHTHl MOJAEIUPYIOT B
Macmtabe 1:1. Onementsl uudpoBodl MHGOPMAIMOHHOM MoOAeNn OObEeKTa
ctpoutenbcTBa (IITUM) — cTpouTenbHbIE KOHCTPYKIHUH W WHXKEHEPHBIE CUCTEMBI
pa3pabarpiBalOTCSl €  TOMOINBID  MPOrPpaMMHOIO0  OOECIEUYEHHUs, HMEIOIIEro
COOTBETCTBYIOIIIE  HHCTPYMEHTBl  MOJCTUPOBAHUS,  HAmpuMep,  KOJIOHH,
OTPAXIAIOIMIMX KOHCTPYKIMNA, TMEPEeKPBITUM, TPyOONpPOBOJOB, BO3AYXOBOJIOB,
IITHYPOB.

[IUM B OOJBIIMHCTBE CIy4yaeB MPUXOIAUTCS NEIUTh HA YacTH, I YEro
M3HAYaJbHO HEOOXOAMMO Y4YecTh Ha3HaueHHe OObEeKTa, €ro OCOOECHHOCTH H
CTPYKTYpPYy TEXHUUYECKOM NOKyMeHTauuu Ha naHHou craauu JKL[. Hampumep, mpu
MPOCKTUPOBAHUH M BO3BEJCHUH TOPTOBOTO IIEHTPA MOXKET OBITh YJ00HA CTPYKTypa
uugpoBOi MOJEeNM C pa3leieHHeM MO ATaXaM M OTMETKaM, KHUJIOTO jJoMa — IO
cekiusaM. Ha ctaaum ke sKcIUlyaTalldd AJis TOPTOBOTO ILEHTPA MOKET OKa3aThCs
Jydiiie pa3orBKa Mo PyHKIIMOHAIBHBIM 30HaM, a JKHUJIOTO JJ0Ma — TAKKe M0 CEKIIHSIM.

[Ipu pazpenennu HUM kaxnplil 31€eMeHT AOKEH ObITh KiacCU(pUUUPOBAH U
OJIHO3HAYHO  WAeHTUUIMpoBaH. JinemeHThl [[UM  momkHBI  comepikarhb

HEOOXOIMMBI HAOOp aTpuOyTOB WM MX 3HAYEHUN. 3HAYCHHS aTPUOYTOB JOJIKHBI
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COBMAJNaTh C UX TMPEACTABICHUEM B JOKyMEHTaluu. [abapuTHble pa3Mepsl
aneMeHToB LI1IM moimkHBI COOTBETCTBOBATH (PAKTUUECKHM.

OnemMeHTbl  000pPYIAOBAaHHWS WH)KEHEPHBIX CHCTEM JIOJDKHBI  COJEpPKaTh
(UKCHpPOBAHHBIE TOUYKH TMOJKIIOYEHUS K HHXEHEpHbIM ceTsiM. BryTpenHue
MH)XCHEPHBIE CHCTEMbl O0003HAYalOT pAa3HbIMM LBETAMU B 3aBUCUMOCTH OT HX
(PYHKIIMOHAJIBHOTO HAa3HAYEHUS.

BHenHne MH)XEHEPHBIE CETH M CHCTEMBI 0OBEKTa CTPOUTEIBCTBA MOACIUPYIOT
BMECTE C WHXeHepHOU 1udpoBoir Mojaensto mectHoctd (MIIMM) no Touek
MOJAKJIIOYEHUSI COTVIACHO TEXHUYECKHMM YCJIOBHUSM Ha HUX. BHelIHWe HH)KEHEpHBIE
CeTH M CUCTEMbI, HE OTHOCALINECS K 00bekTy, oToOpaxkatoT B UIIMM ycnoBHbIMU

3HaKaMH B COOTBETCTBHHU C UX (pYHKIII/IOHaIIBHBIM Ha3HAa4YCHUECM.

Tpebosanus kK npocpamMmHoMmy obecnedeHuio

OcHoBHasi 3ajada, KOTOPYIO JIOJDKHBI — pelIaTh  IPUMEHSEMBbIC IS
UH(OPMAITMOHHOTO MOJCIUPOBAHUS TPOTPAMMHBIC TPOAYKTHI — (HOpMUPOBAHHE
u/unu ucnoisibzoBanue [{UM Ha paznuyHbIX CTAAUSAX KUZHEHHOTO UK. Takke OHU
JOJKHBI MTOJIJIEP’KUBATh SKCIIOPT U UMIOPT B OTKpbITOM (hopmare IFC Bepcun 2x3 u
Beimie (Industry Foundation Classes, orpacieBsie 6a30Bbie Ki1acChl — (hopMaT U cxema
JAHHBIX C OTKPBITOM crerudukamnueit) s odecrnedeHus oOMeHa JTaHHBIMH MEXTy
y4aCTHUKaMHU TPOLIECCOB co3MaHus u/wnu ucnoib3zoBanus LIUM. ®opmatr IFC
IpeACTaBiIsIeT COO0OM  MEXKIyHApOJAHBIM  CTaHIapT oOOMEHa JIaHHBIMH B
WH()OPMAITMOHHOM MOJICTUPOBAHUN B OOJACTH TPAXKIAHCKOTO CTPOUTEIHCTBA H

AKCILUTyaTalluu 31aHUNA U COOPYKEHUM.

Yposuu npopabomxu s1emenmos mooenu 0ns pasiuuHblx CMaoutll HCUSHEHHO20
yukia

B BIM mnpenycmotpeno 5 6a3zoBbix ypoBaed mpopabotku (LOD, Level of
Development) snemenTor [[MM: LOD 100, LOD 200, LOD 300, LOD 400, LOD
500. YpoBHH COOTBETCTBYIOT CTEMEHU Pa3pabOTKU DJIEMEHTa Ha Pa3HbIX CTaJMIX

XL oO6bekTa CTPOUTENHCTBA, HU3IIUN — B KOHIIENTE, BHICIIUN — MPHU AKCILTyaTallUU
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3aKOHYEHHOT'O CTPOUTENbCTBOM 00bekTa. [Ipu saTtom B memom LIMIM nHa kakoi-nu6o
cranuu KL Moxker comepxaTh >IEMEHTHI C PA3IUYHBIMH YPOBHIMH HPOPaOOTKH.
YpoBHeM mpopabOTKM  BJIEMEHTOB MOJENIU 3a/JaeTcsi O0BEM TI'€OMETPUUYECKUX,
MPOCTPAHCTBEHHBIX, KOJMYECTBEHHBIX, a TaK)Xe JIOObIX aTpUOyTHBHBIX JaHHBIX,
HEOOXOIUMBIX JIJIs1 MPUMEHEHUS HH(POPMAITMOHHOTO MOJICTUPOBAHMS HA KOHKPETHOM
srane JKI[ oObekra. B KaxaoMm mocieaylolieM YpOBHE NpOpabOTKH 3jeMeHTa
YTOUYHSIOTCS ¥ IOMOJIHSIIOTCS ONPEIETEHUS BCEX NMPEIbIIYIIUX YPOBHEM.

Ha pa3ubix ypoBHsSX mpopaboTku kaxawlii aymemeHT LM xapakrtepusyercs
CBOMMH OTPEACIICHHBIMA YPOBHSIMH MPOPAOOTKA TE€OMETPUYECKUX JAHHBIX,
rpaduyeckoro oTtoOpaxkeHHs: U aTpPUOYTUBHBIX JAHHBIX. YPOBEHb MPOPAOOTKH
F€OMETPUYECKUX JIAHHBIX XapaKTEPU3YET IIOJHOTY OMNMUCAHUS T'E€OMETPUUECKHUX
napametrpoB ayieMeHta I[MM (ero ¢opmbl, MPOCTPaHCTBEHHOTO PacCIOIOKEHUS,
JUIMHBI, IIUPUHBI WIA JAMAMETPa, BBICOTHI, TOJIIMHBI, IUIOMIAAA WIW/A TUIOLIAAH
cedyeHus, o0beMa, ypoBHS, YKJIOHA | Jip.). B rpaduyeckomM 0TOOpakeHUU OCHOBHBIE
cBeZeHust 00 o0pasze 3IeMeHTa MOJIEH PEICTaBISIIOTCS B rpaduueckom popmare —
3TO ero ¢opmMa, BHEIIHUM BHJ, LIBET U Mp. YPOBEHb NpOpabOTKH aTprOYyTHUBHBIX
JAHHBIX BKJIOYaeT omnucanue atpuOyToB snemeHTta [[MIM — MapkupoBKy, KOA TIO
KiaccuukaTopy ~ OpraHu3alMM,  MaTrepuaibl,  Maccy,  TEXHUYECKUe U
TEXHOJOTUYECKUE TapaMeTpbl, MPOU3BOAUTENS, HAUMEHOBAHUS II0 KaTaJory,
apTUKyna o kataiory u ap. (puc.1.9, rabn.[Tabmuna 6.1 CII 333.1325800.2017]).

CocraB anemenToB LIVIM u TpeGoBaHMs K UX YPOBHSAM MPOpabOTKH MPUBEIEHBI B
npuinoxenun A CIT 333.1325800.2017.
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Pucynok 1.9. YpoBau npopabotku snementa [[MIM-ycTaHOBKM KOJOHHBI Ha

MOHOJIUTHBIN K€JI€300€TOHHBIN TMOAKOJIOHHUK, B BEPXHEM psAy JABYTaBpOBOH, B

KOHLENT MPOEKT

ATPUEYTHI: ATPUBYTHI:
-AAMHA ANMHA
-WMPHHA WUPUHA
BLICOTA -BHICOTA
OBBEM -06BEM
-NACWAAL NNOWALL

-BOPMA
-OPHEHTALLMA

N

HUXKHEM — MOHOJIMTHOM KeJ1€300€TOHHOMU

Ta6nuna 1- Onucanue 6a30BBIX ypoBHEHN TpopadoTkH 3emMeHToB [[UM

2.

PABOYUN NPOEKT

m—

ATPHUEYThHI:
ONMUHA

WHPHHA
-BEICOTA

-OBBEM
nnowaAnb

-rOCT

-NPO®UNL
-MACCA
-NAOWALL CEYEHWURA
-NMPOWIBOAMTENL

IKCNNYATALMA

ATPUBYTbI:
LUTAHA

LWKWPHUHA
-BEICOTA

-OBBEM
nAowALb
-MAPHA KPETEMA
-TUN CBAPHOID WWBA
-KDNI-BO KPEMEMA
=THN MOHTAMA
-CNPABOYHBIE
BEAWYHMHBI ANA
OCEW NPOSUNA

LOD Ornucanue OcHOBHOE IPUMECHEHHUE

LOD 100 | Dnement LIMIM npencraBieH B BUJIE [Tpu 060cHOBaHWM WHBECTHUITUHN IJIS
00BEMHBIX (POPMOOOPA3YIOIIHNX 3JIEMEHTOB | Pa3pabOTKU apXUTEKTYPHO-
C MPUOIM3UTETFHBIMU pa3MepaMu, GOPMOH, | TPATOCTPOUTEIBHOTO PEIICHUS
MPOCTPAHCTBEHHBIM MOJOKEHUEM U
OpHUEHTAIlMeN U B BUJIE JBYXMEPHOIO
00BEKTA, a TAK)KEe HEOOXOIUMOMN
aTpuOyTUBHOM HH(DOpMaIen

LOD 200 | Dnement LIVIM npencraBiieH B BUJIE
TPEXMEPHOTO 0OBEKTA UITH COOPKH C
MIPeIBAPUTEILHBIMU H3MEHSIEMBIMU
pa3Mepamu, HopMOH, MPOCTPAHCTBEHHBIM
MOJIOKEHHUEM, OPUEHTAINEH U HEOOXOMMON
aTpuOyTUBHOMN MH(MOpMaIen

LOD 300 | Dnement LIMIM npencraBiieH B BUjIE [Ipu mpoekTUpOBaHUM:
00BEKTa WIIA COOPKH, C TOUHBIMH - JUTsI TIOATOTOBKY MPOESKTHOM 1
(buKCUPOBaHHBIMH pa3Mepamu, HOpMOi, paboueil TOKyMeHTalNu;
TOYHBIM MPOCTPAHCTBEHHBIM MOJIO)KEHUEM, | - JJISl BBISIBICHUS
OpHEHTAIIMEeH U HEOOXOIUMOI MEKIUCIUTIIIMHAPHBIX KOJUTU3HI
aTpuOyTUBHOI HH(DOpMaIen

LOD 400 | Dnement LIUM npencraBieH B BUjae IIpu npoekTHpOBaHUU:

KOHKPETHOW COOPKH C TOUHBIMU
(buKCUpPOBaHHBIMU pa3MepaMu, BKIIOYast
pa3Mepbl AJIEMEHTOB Y3JIOBBIX COSTUHEHUH,
(bopMO, MPOCTPAHCTBEHHBIM OJIOKEHHEM,
OpHEHTAIMel, TaHHBIMU 110 U3TOTOBJICHUIO
1 MOHTaXYy, a TaK)Ke APYrol HeOOXO0IUMOI
aTpuOyTUBHOMN MH(MOpMaIen

- Iutst pa3paboTku paboueit
JTOKYMCHTAIIHH;

-1U1s1 00OCHOBAHUSA Kjlacca
9HEeprodpPeKTUBHOCTH 3IaHUS

- U1 peleHus apyrux 3anad. [Ipu
CTPOUTEINIbCTRE:!

- 7151 pa3paboOTKH MPOEKTa

MPOU3BOJICTBA pa0OT (B 4YaCTHOCTH, /IS
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pa3pabOTKN MOHTAXKHBIX Y3JIOB)
LOD 500 | Dnement LIUM mpencraBieH B BUIE [Ipu cTpoutenscTBe:
KOHKPETHOU COOPKH ¢ (PaKTHUECKUMHU - Ui GOpMUPOBAHUS TUPPOBOH
pasmepamu, (HOpMOi, IPOCTPAHCTBEHHBIM Mogenn «VcnomHuTeIbHASY,
MOJIOKEHUEM, OPHEHTAIHEH U -IUTst 0OOCHOBAHUSI KJlacca
aTpuOyTUBHOI HMH(DOpPMAIIEid, JOCTATOYHON | HHEProdPPEKTUBHOCTH 3JaHUS
JUIS TIepeiadyl MOJCIH B IKCILTyaTallHIo, B [Tpu skcmuryaranuu:
TOM YHCJIE C TPUIOKECHUEM - U co3aHusl, JOPMUPOBAHUS U
HCTIOJIHUTEIBHON JOKYMEHTAIIUU HAaMoJIHEHUS AKCIuTyararimonnon LIM;
- JUTS IOJITBEPKICHUS KJlacca
9HEprod(pPeKTUBHOCTH 3IaHUS

[Tpumeuanue - [Ipu HEOOXOAUMOCTH JIOMYCKAETCS HATMYUE MPOMEKYTOYHBIX YPOBHEH
MpopaboOTKH, KOTOPBIE JOJKHBI OBITH CIIeNU(UIIMPOBAHbI B IIJIAHE pean3alii ¢ UCIOJIb30BaHUEM
MH(OPMALIOHHOTO MOJIETUPOBAHUSI.

Tpebosanus k kauecmey UHGHOPMAYUOHHBIX MOOeel

CIT 333.1325800.2017 TpeOyIOT TPOBEACHHUS TPOBEPKH PE3yIbTaTOB
MozaenupoBanuss B Buae [[MMM Ha cooTBeTcTBHE TpeOOBaHMSIM 3aKa3uuka W
HOPMATHBHBIX JOKYMEHTOB B MPOEKTHPOBaHMU U B cepe HHYOPMAIMOHHOTO
MojienpoBanus. Kacaemo mocieaHero, yCTaHaBIMBAKOT HAJIUYUE WM OTCYTCTBHE
KOJUIU3UH B MOJEIM, MNpoOJeM C HUJEeHTU(DUKAUEH DSJIEMEHTOB MOJEIU U C
U3BJIeYeHUEM M3 HUX uH(opmanuu, u T.4. [lpu mpoBepkax KOHTPOIUPYIOT
MIPOCTPAHCTBEHHOE TIOJIOKEHUE U TEOMETPUYECKUE IapaMeTPhbl, COOTBETCTBUE
aTpuUOYTUBHBIX JJAHHBIX, JUATHOCTUPYIOT MOJIETb HA IPEIMET KOJUTH3UH.

[Ipy mpoBepke MPOCTPAHCTBEHHOTO  TMOJOXKEHHS UM  TFEOMETPUUYECKUX
MapamMeTpoB  KOHTPOJHMPYIOT:  COOTBETCTBHE  MPOPAOOTKH  T€OMETPUYECKOM
COCTABJIAIOIIEH SJEMEHTOB MOJCIH TPeOyeMbIM YpPOBHSIM; HJACHTUYHOCTH CHUCTEM
KOOPDAMHAT; TOYHOCTh TIOCTPOCHHS SJIEMEHTOB MOJEIM (aHalW3 MPUMBIKAHUN
aneMeHTOB Mozenu). [lpu mnpoBepke aTpuOyTHBHBIX JIaHHBIX KOHTPOJUPYIOT:
COOTBETCTBHE MPOPAOOTKH aTPUOYTHUBHOM COCTABISAIONIEH DJIEMEHTOB MOJCIH
TpeOyeMbIM YPOBHSIM, a TAaK)K€ COOTBETCTBHE CHCTEMATHU3AIIUU U CTPYKTYPUPOBAHUS
JAHHBIX TPEeOOBAaHUSIM KOHKPETHOTO HWHBECTUIIMOHHO-CTPOUTEIBHOTO TMPOEKTa
(ACID).

BeisiBnenve kouM3ui  MEXAYy OJEMEHTaMU  MOJIeu, OOHapy»XeHHe |

pasp€uicHneC BCCX NMOTCHIHAJIbHBIX KOH(l)J'H/IKTOB JOJIDKHO OBITH 3aBCPIICHO HAa CTaluH
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NPOEKTUPOBAaHMS, JO Hadaja CTPOUTENbHO-MOHTaXHBIX pabor. [ns »storo
HeoOxoaumo mpoBectd B LIMMM nouck, aHanu3 M YCTpaHEHUE T'€OMETPUUYECKUX
NEPEeCeUeHU! DJIEMEHTOB; OYyOJHMPOBAHHBIX M TEPEKPHIBAIOUIUXCS DJIEMEHTOB;
HapylIEHUd  HOPMHUPYEMBIX  PACCTOSHHA  MEXAYy  JJIEMEHTaMU  MOJEIH;
IPOCTPAHCTBEHHO-BPEMEHHBIX ~ INIEPECEUEHUN  PECYPCOB  KAJIEHAAPHO-CETEBOTO
rpaduka CTpOUTENbCTBA 00BEKTa (ITPU YCIOBUU KCIIONIB30BAHUSA MOJEIN Ha CTaJUU
CTpOUTENLCTBA). YTOOBI YCIEIHO TUATHOCTUPOBATH MOJENb HA MPEAMET KOJUIU3HIA,
3apaHee YCTaHABIMBAIOT BUIbI M YHUCIO HEOOXOJMMBIX MPOBEPOK U YCIOBHUS HUX
npoenenus. Ilpy  HeoOXoAMMOCTH  CO3J@eTcs  CBOAHAS  MOJENb  JUIA
MEXIUCLHUIUIMHAPHON NpOBEpKHU. Pe3yibTrarbl NpPOBEPOK aHAIM3UPYIOTCH, H
bopmupyeTcs KypHaT KOJUTU3HM.

KonkperHast TtexHomorusi paboOThl C €IUHOW HWH(GOPMALUOHHOW MOJIEIBIO
OnpeeNsieTcsl Kak CoJIep)KaHUEM U 00BEMOM CaMOro MPOEKTa, TaK U UCIIOJIb3yEeMbIM
MPOrpaMMHBIM OOECIIEYEHUEM, a TaKK€ ONBITHOCTBIO TOJIb30BaTENil, U OOBIYHO
JOITyCKaeT MHOT'O BapHUAHTOB.

JIns «cimBaHus yacTe paboThl B €AMHOE 11e10€ HeKoTopble BIM-niporpammel,
nanpumep, Bentley AECOsim Building Designer, cpa3y 3anmuchIBarOT EIHHYIO
MOJIEJIb B HECKOJBKO TEMATHYECKU pa3JIeJICHHBIX aCCOLMUPOBAHHBIX (DAILIIOB.
Jlpyrue mporpaMmbl  OCTaBIIIIOT 3TO HAa  CAMOCTOATENIBHYH)  pPEAIHM3aLNI0
nosib3oBatesiMu. [Ipn HeNmpaBHIIBHOM «CIIMBAHMM» MOYKHO IIOJYYUTh BMECTO
COrJIacoBaHHOW MH(POpMaLIUKU HA0OP OTACIBHBIX YEPTEKEH B 2IEKTPOHHOM BHUJIE.

Ecnu npu moaenupoBaHUM BBHIOMpATh MPOTPaMMbl HUCXOMS U3 MaKCHMalIbHOTO
yI00CTBa JUIsl KaXJIOTO OTACIBHOTO pasjiena, TO OOBEAMHUTh MX MOTOM B OOIIYIO
1M, 1o xoTopoi MOXKHO OyAeT XOTs Obl MPOBEPUTH KOJUIM3UHU, CKOPEE BCEro He
ynactes. Celiuac CymecTByeT HECKOJIBKO OTpabOTaHHBIX BAPUAHTOB COOPKHU €IMHOM
MOJENIM B cllydae, Korja UWH(OPMAIMOHHOE MOJACIMPOBAHUE HE SBIACTCA

OJIHOTLIAT(POPMEHHBIM.
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Pucynok 1.10. [Tpumep npoBepku komusuii B AutodeskNavisWorks mpu cThIKOBKE
HECKOJIBKHX yacTei momaenu [7].

denepupoBannas monenb (federated model) cozmaercs mpu paboTe pa3IMIHBIX
CIICIMAIUCTOB B MporpamMmax co cBouMH ¢opmatamu (¢aiaoB, a cOopka oOIIei
MOJICITH OCYIIECTBIISIETCSI Ha «cOOpouHbIX» mporpammax Tuma Autodesk Navis
Works, Bentley Navigator i Tekla BIMsight (B ci1oxHBIX citydasx cOOpKa MOKET
BBITIOJTHATHCS OT/ICTHHBIMU HMCIOJIHUTEISIMA OPTaHU3AlNHY, CIICIUATAZUPYIOIIMMHUCS
Ha 9TuX nporpammax, cM. puc. 1.10). Ilpu 3TOM uyacTH, U3 KOTOPBIX coOupaercs
oOmmiasi MOJeNlb, OCTAlOTCA CaMOCTOSTENBbHBIMU. [lOATOMY BHOCHMBIE B HHX
W3MEHEHHS He IPUBOJIST aBTOMATUYSCKU K U3MEHEHUSM B JIPYTHUX COCTaBHBIX YACTIX
monenu. DeneprpoBaHHAs MOJETh MOXKET HCIOIB30BATHCS U OOIIMX JCHCTBUIA
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(Bu3yanuzauus, crnenupuuupoBaHie, Mouck kowmm3uid u T.1. — puc. 1.10). Ona
XapaKTepU3yeT «paHHu» nepuos pa3putus BIM (mo 6puranckoit kmaccuduxamm —
BIM Level 2) ¢ «pa3HomepcTHBIM» IPOrpaMMHBIM oOecriedueHrneM. JIpyroit BapuaHT
— uHTEerpupoBaHHas mojaenb (integrated model). Takas Momens coOmpaeTcs u3
yacTeil, COXpaHEHHbIX B OTKpbIThIX (Qopmarax tuna I[FC. 3rtor mnoaxox
cooTBeTcTBYET KoHUenuuu OpenBIM.

HNmeer mMecTo Takke AOCTATOYHO pallMOHAJbHAs B pAJie CIy4yaeB TUOpHUaHAS
moaens (hybrid model), o6benunsionmas 3D-31eMeHTHI M aCCOIMUPOBAHHBIC C HUMH
2D-yepTeku WM TEKCTOBBIE JTOKYMEHTHI. Tak, €cid B OpraHu3allidl MPHUHITO
MOJIb30BATHCS B MPOEKTUPOBAHUU pa3pabOTaHHBIM aIbOOMOM THIOBBIX y3JI0B, TO HET
HEO0OXOIMMOCTH MOJIEIUPOBATh (1MepeBoAnTh) y3ibl B 3D.Y10o06Hee He meperpyxarb
UMUA Oo0mMil (aiis, a MOCTaBUTh B HYKHBIX MECTax MOJEIM TUIEPCCHUIKY Ha
COOTBETCTBYIOIIME aIbOOMHBIE JTUCTHI B JIIOOOM CyIIECTBYOIIEeM ¢opMare, BILIOThH
0 pPacTpoBOro. OTO Kacaercd MW JOKyMEHTauuu (MOsSCHUTEIbHAs 3alllcKa,
cienuuKaluu W T.0.) [0 HWHXEHEPHOMY OOOpY/IOBaHUIO, KOTOpas OOBIYHO
npencTaBiasieT co00il MHOTOCTPAaHWYHBIA TEKCTOBBIM JOKYMEHT. OH HE MOMAJICKHUT
MOJCIIMPOBAHUIO, a MPUKPEIUISETCS CChUIKAMH K COOTBETCTBYIOIIMM 3JIEMEHTAM

LIM.

Tpebosanus k popmamam evioauu pe3yrbmamos npoeKma

TpeboBanus k opmaraM BbIIaYM PE3YJIHTATOB MPOEKTA WM OTIEIBHBIX paboT
N0 MH(OPMALMOHHOMY MOJEIMPOBAHUIO JIOJDKHBI OBITh yKa3aHbl B TpeOOBaHMSIX
3aKka3yMKka K MOJEIM U 3aQUKCUPOBaHbl B IUIAHE peaju3ald IPOEKTa C
UCIIOJb30BaHUEM HMH(OPMAIMOHHOTO MOJENUpoBaHud. B kauectBe QopmaToB
BbI1auu LU(POBBIX MOJENIEH OOBEKTOB CTPOUTENBCTBA MCIONB3YIOTCS (POPMAThI C
OTKpBITON cnienudukainuei, kak npasuio, IFC Bepcuu 2x3 u Bbiie.

Ecin 3aka3uumk mnpeaycMaTpUBacT BHECEHME M3MEHEHMM B MOJAENb Ha
nocneayromux craausx KL oObekta cTpouTenbcTBa, BMECTE C MOJEIBIO B

OTKPBITHIX (pOpMaTax MOTYT MEpelaBaThCsA U MOJIEIH B UCXOJHBIX (hopMaTax.
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ba3oBoe HanpasJienue: O00CHOBaHHE HHBECTUIIMI

[IpaBuna mo dopMupoBaHHIO MHYOPMAMOHHBIX MOJIENEH NMpuU 0OOCHOBAaHUHU
uHBecTHIMi u3noxkennl B pasgene 7 CII 333. 1325800.2017. «MudopmarmonHoe
MojeupoBaHue B crpoutenbcTBe. [IpaBuna dopmupoBanus wuHPOPMAITMOHHON
MOeNId 0OBEKTOB Ha PA3JIMYHBIX CTAIUSAX )KU3HEHHOTO ITUKJIIAY.

3aKka3uMK ompenenseT IeNd W 3a7aud  IPUMEHEHHS WH()OPMAIMOHHOTO
MOJIETMPOBaHUS MpU 000CHOBAaHUU MHBECTUIUMH. CocTaB U 0O0BEMBI BBINOJIHSIEMBIX
pu 3TOM paboT ¢ukcupyroTcs B ero TpedboBaHusx k I[IMM. ApxutexrypHas
koHUenus oOwvekra B Buae LM, cxembl (yHKIMOHATBHOTO 30HUPOBAHUS U
OCHOBHBIE  TEXHHMKO-PKOHOMHUYECKHE  TOKazaTeld  OOBEMHO-TIAHUPOBOYHBIX
pEeLIEHU TIOTKHBI YAOBIETBOPSTH:

¢ (YHKIMOHAIBHBIM TPEOOBAHUSIM K OOBEKTY B IIEJIOM, K €ro OTACIbHBIM
MTOMEILCHUSIM U TIpUJIeTatoel TePPUTOPUH;
® TpeOOBAHMSIM K !
v/ OIKCaHMIO M YPOBHIO Iipopaborku [[HM;
v’ (opmaram repenayn JaHHBIX;
v UIIMM.

NIIMM co3znmaercss Ha OCHOBE PE3YJIbTATOB HHXKEHEPHBIX H3bICKaHHW. OHa
CIY>KUT HWCTOYHUKOM HHGPOpPMAIUK IS KOMIUIEKCHOTO aHaJIn3a WHXEHEPHO-
IEOJIOTUYECKUX YCIOBUWA Yy4YacTKa CTPOMUTENbCTBA M MPOTHO3UPOBAHMS UX Ha
MIEPHOJIbI CTPOUTENILCTBA U MOCIEAYIONIEH KCITyaTaiuu 00bekToB. CoCTaBIAIONINE
HNIIMM bsiemMeHThl ONUCBHIBAIOTCS HAa OCHOBE YCTAHOBJIEHHOTO B ITPOEKTE
kinaccudukaropa  Tomorpado-reoAe3UYeCKuX U HMHKEHEPHO-TE0JIOTMYECKUX
0OBEKTOB.

[Ipuy  00OCHOBaHMM  WHBECTUIIMA  TPOBOJAT  pa3pabOTKy  TEXHUKO-
skoHOMHYecKoro obocHoBanusi MCII, oneHky moTpeOHOCTEH M Iliesield MHBECTOopa,
3aKa3uMKa W KOHEYHBIX I0Jb30BaTeNel OOBEKTa KalUTAIbHOIO CTPOUTENbCTBA,
pa3pabaThIBalOT aApPXUTEKTYPHYIO KOHIEMIMI0 o0bekta. [lpu obocHOBaHHMH

MHBECTULIMM CO3JAalOT CUCTEMY TpeOOBaHUW, B KOTOpPOH, Kak MHUHUMYM,
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¢bukcupyrores (Hamp., B (opMe AIEKTPOHHBIX TA0JIMI) OCHOBHBIE (DYHKIIMOHAIBHBIC
TpeOOBaHMS K MOMEIIECHUsIM Oyayiiero oobekra. TpeOoBaHUs K MTOMEIIEHUSIM MOTYT
OBITH JIOMOJIHEHBI 3a CYeT crhenuduueckux TpeOOBaHUM 3aKa3uMKa, HWHBECTOpA.
Cucrema TpebOBaHMIA JOIKHA OTpaXKaTh TPEOOBAHMS KO BCEMY OOBEKTY, HAIpUMED,
oOlee NOTPeOJICHUE SHEPruM, MPUHUUINHUAIBHBIE pPEHIeHUS MO0 HHXKEHEPHBIM
CUCTEMaM, HCIOJb3yEMBbIM MaTepuanaMm, oOopyaoBaHuio u T.1. Ha ocHoBe
(YyHKIMOHATBHBIX TpeOOBaHUN K TOMEHICHUSM (GOPMHUPYIOTCS JaHHBIC JUIS
MPUHATUS PEIICHU MO0 00OCHOBAHMIO MHBECTUIIMM, TaK KaK OJU3KUE K pEaJTbHOCTH
MPOEKTHBIE PELIECHUS HA 3TOM 3Talle eule OTCYTCTBYIOT. [loaToMy B mocienyromiem
Ha OCHOBE CO3/JIaHHOM CHUCTEMBblI TPeOOBAHMN JOKHO OYJIET COCTABIATHCS 3aJaHHE
Ha TIPOEKTUPOBAHUE.

JlaHHBIE O TOMEILIEHUSX 3aHOCIT B LU(POBYIO MOJENb B LEISAX MOJATOTOBKU
cxeM (YHKIHOHAIBHOTO 30HUPOBAHUS W OMNPENETCHUS TEXHUKO-DPKOHOMHYECKUX
nmokasaresieil 00beMHO-TIJIAHMPOBOYHBIX PEIICHUI, B TOM YMCIE JUIsl pacdera 3arpar
Ha UHUITY TUIOMIAAN WM 00beMa, CPAaBHEHHUS MPOCKTHBIX PEIICHUN C UCXOTHBIMH
TpeOoBaHUsIMU, aHanm3a dHeprodpdekTuBHOCTH. OCHOBOM IS  CpaBHEHWUSI
WHBECTUIIMOHHBIX 3aTPaT, MPEAyCMOTPEHHBIX Pa3IMYHBIMUA BapUAHTAMH MPOEKTHBIX
pEIICHUH, SIBISETCS TMOACYET OCHOBHBIX TEXHUKO-DKOHOMHUYECKHX ITOKa3aTese
00bEMHO-TUIAHUPOBOYHBIX PEIICHUN MO IJIOMAaM U 00beMy nomelneHuid. [loatomy
THIIBl ITOMEIIEHHUH, IUIOIIAAU U OOIIMi 00beEM OOBEKTa IOJDKHBI H3BJIEKATHCS U3

1M 6e3 3aTpyaHEHUH.
ba3oBoe HanpasJienue: [IpoekTupoBanue

[IpaBuna  mo  QopmupoBaHui0  MHPOPMAIMOHHBIX  MOJAENEH  mpu
NpPOEKTUPOBAHUU  M3JIokeHbl B pasmene 8  CII 333, 1325800.2017.
«MHpopmanionHOe MOJENUpOoBaHUE B cTpoutTeabcTBe. [lpaBuia ¢opmupoBanus
UH(OPMAIITMOHHONW MOJIET OOBEKTOB HA PA3IMYHBIX CTAAUSAX KU3ZHEHHOIO ITUKJIIAY.

3aKa3uymk OIIpCACIIACT JA(SAN051 141 3aga4u IIPUMCHCHHA I/IH(I)OpMaIII/IOHHOFO
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MOJIETTUPOBAHUS MIPU MPOCKTUPOBAHUH, KOTOPbIE (UKCUPYIOTCS B €r0 TPEOOBAHUSIX K

LIAM.

Tpebosanus k pecypcam npoexma

Jl7is opraHu3aiuy mporecca MoACTUPOBaHUS HEOOXOANMO HATHYHE:
® TIPOrpaMMHOTrO OOeCTIeUeHUs;
® aMmapaTHOTO OOECIICUEHUS;
® CETEBBIX PECYpCOB;
e 0a3/6M0NIMOTEK/KATaI0TrOB KOMIIOHEHTOB;
¢ 11a0JIOHOB IIPOEKTOB.
ba3p1/0nbnmoTekn/kaTanoru KOMIIOHEHTOB U A0IOHBI TPOEKTOB JOKHBI OBITh

AOCTYIIHBIMU W Pa3MCIIaThbCA Ha 06HICM CCTCBOM peECypcCe.

Tpebosanus k cpede oowux oannwix (CO/H)

CO/] npexacraBnsieT coO0M €IMHBIM UCTOYHUK JTOCTOBEPHOM M COTJIACOBAHHOM
uHbOpMaIMU JI1 BCEX YUYAaCTHUKOB IMPOEKTa, O0OECIECUUBAIONIMKM €IUHYI0 Jis
COBMECTHOI paboThl cpely W TO3BOJSIONMNA COBMECTHOE KOHTPOJIUPOBAHUE H
UCIIOJIb30BAHUE TMPOEKTHONM WH(POPMAIIMM BCEMH YYaCTHUKAMU MHOTOJMCITHI-
auHapHOM mpoekTHOU rpynmbl. B coctaBe COJl comepxkarcs o6iacTu gaHHBIX «B
pabote», «OOmmi goctyn», «OnyONMKOBaHO» W «ApXHB», Uepe3 KOTOpPbIC
MOCIIEI0BATEIbHO MPOXOAST MPOCKTHBIE TaHHBIE.

O6nacte ganHHbIX «B pabote» mnpemHasHaueHa JUIsi pa3pabOTKU MPOEKTHBIX
JAHHBIX KOHKPETHOW MUCHUIUIMHBI TMPOEKTa. 37IeCh OHU pa3padaThIBarOTCs, a Mepes
00MEeHOM (KOMMpPOBaHHEM B 00JaCTh MaHHBIX «OOMMIA JOCTYI») MPOBEPSIOTCS H
YTBEPXKAAOTCS JJII COBMECTHOTO HCIONb30BaHMs. Kakmas MuCIUIUIMHA MPOEKTa
JO0JDKHA 00€CIeYuTh JOCTYN K CBOMM JIaHHBIM B MaciiTabax MpoekTa, 0e3 dYero
HEBO3MOKHA KOOpJMHUpOBaHHAas W 3(pdexTuBHasE paboTa MHOTOJUCIMILIMHAPHOM
rpynmbl. [IpoBepeHHBIC M yTBEP)KICHHBIE JTaHHBIE TOJDKHBI OBITh pa3MEICHHI B

CTPYKType 001acT HaHHbIX « OOl TOCTYID.
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B o6mactu «OOmmii Jg0CTym» MPOEKTHBIE JAaHHBIE MCIONb3YIOTCS IS
COrJaCOBaHUS INPOEKTHBIX pEIIEeHUH (MEXIUCUMIUIMHAPDHON  KOOPAMHALIMM).
[TocTynnenus u3 obnactu AaHHBIX «B paboTe» MOIKHBI OCYIIECTBISATHCA PETYIISIPHO
U 0 OTAEIBHOMY PErjaMeHTy, YTOObI CIIEHUAIUCTHI M0 Pa3IMYHBIM JAUCHUIIIMHAM
MOTJIM paboTaTh ¢ akTyanbHOU MHpopmanueid. OOHOBIEHUS JaHHBIX, PA3MEIIEHHbBIX
B oOmactu  nmaHHbIX — «OOwmMHA  AOCTYym»,  JOJDKHBI  CONPOBOXKAATHCS
COOTBETCTBYIOIIUMH OIOBELIEHUSMU.

B obOmactu «OmnyOnuKoBaHO» TIPOEKTHBIE JIaHHbIE JIOKYMEHTUPYIOTCH,
nyOJIMKYIOTCSI M HCIOJIB3YIOTCA BCEMH y4YaCTHHUKaMU TpoekTa. Marepuasl
TEXHUYECKON JOKYMEHTAMM (YepTeXH M Mp.) W JaHHbIE, MPOIIECAIIME Yepes3
opUIMATbHO TMPHUHATHIE B KOMIIAHWU MPOLEAYpbl MPOBEPKH U YTBEPHKIACHHUS,
XpaHsATcs B o01acTu JaHHbIX «OnyO0IMKOBaHO» B HEPEAAKTHPYEMBIX (popmaTax.

B obnact «ApxuB» NPOEKTHBIE JAHHBIE APXUBHUPYIOTCA B COOTBETCTBUM C
MNPUHATHIMU B OpPraHM3allMU MPOLEAypaMH W periiaMeHTaMH. ApPXUBHbBIE JaHHBIC
MIPEACTABIISIIOT COOOM KOMUHU BCEX BEPCUI MPOSKTHBIX JaHHBIX. Ha KIro4eBbIX Tanax
npoiiecca UHPOPMALMOHHOTO MOJEIUPOBAHUS B 00JIACTh JAHHBIX «ApPXUBY» JOHKHA

KOITMPOBATLHCA IMOJHAA BEPCHUA BCCX JAHHBIX IIPOCKTA.

Ilpasuna obmena oannvimu

[IpaBuna (IpoTOKOJBI) OOMEHA JaHHBIMU JOJKHBI OBITH COTJIACOBaHBI BCEMH
YYaCTHUKAMU MPOEKTa M 3aUKCUpPOBAHbI B IUIaHE peaiu3aiuu npoekra ¢ WM.
[lepen oOMEHOM JOMKHBI OBITH YYTE€Hbl TpPEOOBaHUS K OKCIOPTY/UMIOPTY
HCIOJIb3YEMBIX IIPOTPAaMMHBIX CPEACTB. [laHHBIE JOKHBI HAXOUTHCS B aKTyaJbHOM
COCTOSHMM M  COAEp)KaTb BCE JIOKAJIbHbIE NPABKH, BHECEHHBIE BCEMH
noJyib3oBareasiMi. CBsi3aHHBIE JIaHHBIE JIOJDKHBI OBITH JOCTYNHBI Ui OOMEHa.
JlanHbple MOJKHBI ObITH TpoBepeHbl. MHbopmanus, He Tpebyemas mnsg oOMeHa,

J0JDKHA OBIThH yJlajeHa.
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Ocnosnvie mpe606anz K coxpaHHocmu u bezonacHocmu OAHHLIX

Bce npoekTHbIE JaHHBIE CIIEAYET pa3MellaTh Ha CETEBBIX Pecypcax, Ha KOTOPBIX
PETrYyJISIPHO BBINOJHAETCS HMX pE3epBHOE KomupoBaHue. JlocTynm mnepcoHania K
IIPOEKTHBIM  JaHHBIM,  XpaHSALIMMCA Ha  CETEBBIX  pecypcax, JOJDKEH
KOHTPOJIMPOBATHCS IMyTEM Ha3HAYEHHUSI MPAB JOCTYIIA.

HUmenosanue gatinos npoexma

B CIT 333. 1325800.2017 mpeanucaHo MCHOJb30BAThH ISl Pa3ACii€HUs MOJIEH
3HaK TMOAYEpPKUBaHUA, WM Tomdepka « ». [lodas B umenu ¢aiija HayMHAIOT C
MIPOITMCHOM (3ariaBHON) OYKBBI, 332 KOTOPOH CIIeIyIOT cTpouHbie. Eciu mose cocrout
U3 HECKOJIbKHX CJIOB, TO Ka)XJJ0€ HAUMHAIOT C 3arjaBHOM OYyKBBI, U BCE CJIOBA UMEHU
nuiryTcest ciutHo, Hanpumep: BtopoiiKopnycJlureiinorollexa . AGOGpeBuatypsl u
KOZbI MUIIYT TOJIBKO 3arJIaBHBIMU OyKBAMH.

B nmenax Henb3st ynoTpeOIsTh HUKECIETYIONUE 3HAKH U CUMBOJIBIL:

CITES A& *(){H]+=<>?|\/@ ~#-"°

[IpumepHbIH cocTaB moJiel UMeHH (aiina:

<Ilonel:Koallpoekra> <Ilone2:KonOpraumzanun> <Ilone3:3nanue/3oHa> <
[Tone4:PaznenlIpoexra/MapkaKommnekra> <IloneS:Onucanne> <Ilone6:Bepcus
[TporpammuoroO0ecneueHus™>

B TlonelnponuceiBaeTcsi KO NpPOEKTa B BHJAE COYETaHM aOOpeBUATYPHI,
3HaKOB U 1P, o0o3Havaromux mpoekT. B Tlome2 mponuceiBaeTcs KOA UCTOYHUKA
(opranuzanuu) B BUe coueTaHHil abOpeBHATyphl, 3HAKOB U LHU(pP, 0003HAYAIOUINX
yuyacTHuKa mnpoekra. B Ilonme3 yka3biBaeTcsi HaMMEHOBAHME WM KOJ 3AaHUS
(coopy>xeHus1) Uiau/u 30HbI (00JIACTH, CTAIUH), K KOTOPBIM OTHOCUTCS MOJIENb, €CIIU
npoekT paszeneH Ha 30HBL. B [lome4 3amuceiBaeTcs pasaen npoekTa/mMapka
KOMIUIEKTa uepTexxkeil. [Ipm  3TOM MOXHO TNpUIAEPKUBATHCS  MAPKUPOBOK,
pexkoMenoBaHHbIX ['OCT P 21.1101-2013, mpui. b (cM. Tabin.). Takxke gonyckaroTcs
o0o3HaueHus OykBaMM JIATHHCKOTO andaBuTa Wik TUOPOBEIMU KOJaMH B
COOTBETCTBMHM C MPABUJIAMU, YCTAHOBJICHHBIMU B CTaHaaprax opranusanuu. B Ilomned

OIIMCBIBACTCA THII OAHHBIX, IIPCACTABJICHHLBIX B (bafme, 501041 YHHKaHBHBIﬁ HOMCD
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¢atina. B [Tone6 ykaspiBaeTcst BepcHsi MpOrpaMMHOTO oOecrieueHus. Bee most uMeHn
ABIIIIOTCS  ONIMOHAJIBHBIMU, T.€. MOTYT W HE HMEThb O0003HAuYeHUH, eciu
MOJIb30BaTEh COUYTET UX MPOIMUCHIBAHUE B TOM HIIM HHOM I10JIe HE00S3aTeThHBIM.

[Tpumep umenu Qaiina:

[1P2300-14-2 AIIMS AnmunuctpatuBHbiiiKopnyc OB2 3M R2

Ecmu B TpebGoBanmsax 3akazumka k I[[MIM coxepxkarcs cBou mpaBuia
MMEHOBAHMsSI, OHU JIOJDKHBI OBITh NMPUMEHEHBI B INPOEKTE IOCJE COTJIACOBAHMS C
WCTIOJTHUTEIIEM.

Tabnuma 2. PekomenioBanHble 0003HaYEHHSI HEKOTOPBIX MAapOK KOMILJIEKTOB

pabounx yepTexen

HanmenoBanue OCHOBHOIO KOMIUIEKTA Mapxka IIpumeyanue
pabounx yepTexein

['enepanbHbIi I1aH I'TI -

ABTOMOOMIIBHBIC JOPOTH AJl -

Kenesznonopoxusle myTH oK -

ApXUTEKTYPHO-CTPOUTEIIbHBIE PEIICHUS AC [Tpu oObequHEHNN PAabOYNX YEPTEIKEH
ApPXUTEKTYPHBIX U KOHCTPYKTHUBHBIX
pemenuii (kpome KM)

KoHcTpykiun xene300eTOHHbBIE KX -

KoHcTpykunu Metannndeckue KM -

KoHcTpyKk1nu nepeBsiHHbIE K/ -

I'maporexHuueckue peleHus I'P -

AHTUKOPPO3UOHHAs 3allUTa KOHCTPYKIIUI A3 -

3IaHUM, COOPYKEHHI

DneKkTpocHabKeHHe 3C -

Hapy»xHoe 351eKTpoocBelIeHe OH -

CutoBO€ JIEKTPOOOOPYI0BaHHE oM -

DNEKTPUYECKOe OCBEIIeHUE (BHYTPEHHEE) 20 -

Hapy>xHble ceT BOIOCHA0KEHUS HB -

Hapy:xHble ceTu kaHanM3anuu HK -

Hapy>xHble ceTn BOIOCHA0XKEHUS U HBK | IIpu o6beaunennn pabounx 4epTexkeit

KaHAJIM3aluu HapYXHBIX ceTel BOJIOCHAOKEHUS 1
KaHAJIU3alUuu

BuyTpeHHMe crcTeMbl BOJIOCHA0KEHUS U BK -

KaHAJIM3aluu

[ToxapoTtyuienue IIT -

OToruieHne, BEHTUIISAINS U OB -

KOHJIMLIHOHUPOBaHUE

BoznyxocHabxenue BC -
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[Ieeynanenue Iy -

XosogocHabOxeHue XC -

TennoMexaHu4yecKkue pereHus T™™ | Korenbubix, TOL u 1.1

TermoMexaHMYEeCKHUE PEIICHHS TEMIOBIX TC -

cere

Paanocsa3b, paguoBellaHue U TEIEBUICHUE PT -

[ToxapHas curHanuzamus I1C -

OxpaHHas ¥ OXpaHHO-TIO)KapHast ocC -

CUTHAJIM3aLUs

Hapy»xHbIe ra3onpoBojibl I'CH -

I'azocHabxeHue (BHyTpEHHHE YCTPOICTBA) I'cB -

AHTUKOPPO3UOHHAS 3alllUTa A30 -

TEXHOJIOTMYECKHX alnapaToB, ra30X00B U

TpyOOIpPOBOIOB

TennoBas u3onsIUs 000pyIOBaHUS U ™ -

TpyOOIpPOBOIOB

ABTOMAaTH3a1Ms KOMILIEKCHAs AK | IIpu oObenuHeHUN pabounX YyepTexeit
ABTOMATU3AIMH Pa3IUYHbIX
TEXHOJOTMYECKHUX IPOLECCOB U
WH)XEHEPHBIX CHCTEM

[Ipumeuanus

1. TIpn He0OXOAMMOCTH MOTYT OBITh Ha3HAUYEHBI JONOJHUTEIbHBIE MAPKH OCHOBHBIX KOMIUIEKTOB
pabounx yeprexeit. [Ipr 5 TOM B MapKy peKOMEHAyeTCs BKIIOYaTh He 0oJiee TPEX MPOMUCHBIX
OyKB pycckoro andaBuTa, COOTBETCTBYIOIINX, KaK IMPABHIIO, HAYAIBHBIM OyKBaM HAaMMECHOBAHHS
OCHOBHOT'O KOMITJIEKTa Pa0OYMX YEePTEKEH.

2. [Ipn HE0OXOAMMOCTH MapKH OCHOBHBIX KOMIUIEKTOB pa00O4MX YEPTEKEN JOMyCKAeTCs
0003HauaTh OyKBaMH JIATUHCKOTO andaBuTa UM HM(POBBIMU KOJIaMHU B COOTBETCTBUU C
NpaBUJIAMHU, YCTAHOBJICHHBIMU B CTaHAAPTaX OPraHU3aIH.

lIpasuna pazoenenus [{IUM

UM pazpensroT ajis oOecredeHus: OCTYNa W KOJUIGKTUBHOW pabOThI Ha
IIPOEKTOM MHOTOJUCLUIIIMHAPHOW NPOEKTHOW rpynnbl. CTpyKTypy HOaHHBIX IIpH
paznenenuu LIIM opraHu3syroT ¢ y4eToM CTPYKTYpPbI IPOCKTHOM JTOKYMEHTALUU I10
paszzeniaM UM KOMIUIEKTaM MapoK uepTexeil paboueil JOKyMEHTaluu, Buja 00beKTa
CTPOMTENBCTBA M  OCOOEHHOCTEH peaju3alud KOHKPETHOTO MPOTrpaMMHOIO
o0ecriedyeHrs MO KOJUIEKTUBHOMY jAocTyny K aaHHeiM [[MM. Ecnu ydactHuku
MHOTOIUCLUUIUIMHAPHON TPYyMNIbl HAXOAATCSA B Pa3HbIX reorpapuueckux MyHKTax, TO

MOXKCET HOTpC6OBaTI)C}I YUCT UX YAAJICHHOCTH.
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[To mpusnaky mucuurmumuaapHoctd I[[UM 1menecoobpasHo paszmensTth Ha
ApPXUTEKTYPHYI0, KOHCTPYKTHUBHYIO U MHXKEHEPHYIO YacTH. B apXHUTEKTypHOH YacTu
paslieJieHue BeleTcd MO 3JaHusIM (COOPYXKEHHSIM), CEKLMSIM, 3Taxam (Tpymnmnam
sTtaxer). KOHCTPpYKTHBHYIO 4YacTh pa3AeisilOT MO 3[aHUSIM  (COOPYKEHUSIM),
neopMallMOHHBIM  IIBAM, 3axBaTKaM  KE€JI€300€TOHHBIX W  METAJUIMYECKUX
KOHCTpYKIMH. WHxkeHepHas yacThb  pasfensieTcss Ha CHUCTEMbl 10  HX
(GYHKIIMOHATFHOMY Ha3HAYCHHIO (B COOTBETCTBHM C KOMIUICKTAMHU MapOK YepTEeKeH
paboueil ToKyMEeHTaIu1, CM. TabJ1.), MO 3aHUSAM (COOPY>KEHHUSM), CEKIUSAM, dTaKaM
(rpynmam  dTaxkei), wWiM #X (QYHKIMOHAIBHBIM 30HAM W/WIU OPUCHTAINH

OTHOCHUTEIHLHO YaCTEU CBETA.

Dopmuposarue c800HOU YUPDPOBOU MoOeau

Kak yxe yka3piBasioch, CBOAHBIE HU(POBBIE MOJEIN CO3AAIOT JIs MPOBEPKH,
OLICHKH M COTJIACOBAHMSI MPUHATHIX TeXHUYECKuX perieHuid. L{udpoBbie momenw,
COBMEILIAEMBIE B OJTHY CBOAHYIO MOJENb, TOJKHBI UMETh OJMHAKOBBIE KOOPIAUHATHI,
a Takxke (hakTHUeCKue pa3Mepsl B coBMeIaeMoil cpeae. CBogaHas muppoBast MOJENb,
MMEIOIIAsl  CIOXKHYK  BIIO)KEHHYKO  CTPYKTYpY,  JOJDKHAa  COBMEIIATHCS
MOCJIEIOBATEIbHO: OT LHU(PPOBOM MOJETU C HAUMEHBIIUM YHUCJIOM JJIEMEHTOB K

1 pOBOM MOJIEH ¢ HAUOOJIBIIUM YUCIIOM 3JIEMEHTOB.

ba3oBoe HanpagBiieHue: CTPOUTEIbCTBO

Obuwue nonoicenus

[IpaBuna no MHGOPMAITMOHHOMY MOJEIUPOBAHUIO B MPOIIECCE CTPOUTEIHCTBA
uznoxensl B pazaene 9 CII 333. 1325800.2017. «MudopmarnimoHHoe MOACITHMPOBAHUE
B cTpouTenbeTBe. [IpaBuna ¢popmupoBanus HHGOPMAITMOHHON MO OOBEKTOB HA
Pa3IMYHBIX CTAAUAX )KM3HEHHOTO LUKIa» U B pazaenax 4-11 CII 301. 1325800.2017.
«MHpopMaLOHHOE MOJIEIMPOBAHNE B CTpOUTENLCTBE. [IpaBuna opranuszanuu padort

IMPOU3BOACTBCHHO-TCXHUYCCKUMU OTACIIAMI).
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IIpaBuia pacupoCTpaHsAIOTCA HA CTPOUTEIBCTBO HOBBIX, PEKOHCTPYKIUIO U CHOC
CYILLIECTBYIOIINX 3JaHUN U COOPYKEHNUN, BO3BOJAUMBIX HA OCHOBAaHNUH PA3pPELICHUS HA
CTPOMUTENBCTBO, MTOJIyYEHHOTO B YCTAHOBJIEHHOM IOPSIIKE (fajiee — CTPOUTENIBCTBO),
a Takke Ha 0JaroycTpoWCTBO M MHKEHEPHYIO MOATOTOBKY TeppuTopuil. PaboTsl ¢
UCII0JIb30BaHUEM UH(pOPMAILIMOHHOTO MOJIEJINPOBAHUSA OpraHU3yITCs
NOJpa3JeICHUs MU  NOJAPSAYMKA, O00ECIeUYMBAIOIIMMKM  MPOU3BOJCTBEHHOE U
TEXHUYECKOE YIIPABICHUE MPOLECCOM CTPOUTENBCTBA — IPOU3BOIACTBEHHO-
texHnueckumu otaenamu (I1TO).

Lenu u 3amaun npuMeHEHHs] THPOPMAIIMOHHOTO MOJEIMPOBAHUSA JOJKHBI OBITh
oTpesieNieHbl 3aKa3uyukoM M 3adukcupoBaHbl B TpeOoBanusx k LIMIM. B mpomecce
CTPOMTENBCTBA 3a1a4l MOTYT KOPPEKTUPOBATHCS MOAPAIUYUKOM MO COTIACOBAHUIO C
3akazyukoM. B obmem ciydae [IUIM Ha cTraguu CTpOUTENbCTBA MPUMEHSETCS IS
IUIAHUPOBAHMS, aHAIM3a M KOHTPOJS IIPOM3BOJACTBA CTPOMUTEIBHO-MOHTAKHBIX
paboT, TMOCTaBKM MaTepuajioB M OOOPY/IOBAaHHWS, BBIMOJHEHUS KOHTPOJIBHBIX
MEPOTPUATHIA U MEPOTIPUITHM 11O COOITIOICHUIO TEXHUKH 0€30MaCHOCTH.

YrpaBieHUe TMPOLECCOM CTPOUTEIBCTBA HAa OCHOBE cTpoutTenbHou [[MM
o0OecreunBaeT BO3MOKHOCTH:

® B [JJAHUPOBAHUMU:
v/ 3amMCh, XpaHEHHE W PACIIPOCTPAHEHNE HHPOPMAIINH;
v/ 1I0CTaHOBKY MPOW3BOICTBEHHBIX 331aY;
v’ CBOEBPEMEHHOE HCITOJHEHHE MPOIECCOB aKTyaIU3alliy, BHECEHHE
U3MEHEHUH U (PaKTUYECKHUX JaHHBIX;
v’ (uKcanuo KOMMEHTAPUEB U PEIICHHN;
v/ BBINIOJIHEHHE aBTOMATH3UPOBAHHOMN MPOBEPKHU TpadrKa Ha KOJUTU3HH
710 HayaJia BbIMOJIHEHUsI padoT.
® [IpW aHAJIM3E XOja padboT:
v aBTOMaTH3MPOBAHHOW MOATOTOBKHU IUIAHOB MMOCTaBKM MaTE€PUATLHO-

TEXHUYECKUX PECYPCOB Ha OOBEKTHI CTPOUTEIILCTBA;
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v/ OBICTPOIi M Ka4eCTBEHHON OIIEHKH aJbTEPHATHBHBIX BapUAHTOB
MOHTa)Ka 3JEMEHTOB U OOOpYyIOBaHUS OOBEKTa CTPOUTENILCTBA C
HarJIsiAHBIM  TPEACTABICHUEM MpoLecca W MPOBEPKOM KaXKIOTrO
BapUaHTa Ha OTCYTCTBUE KOJUIU3UM;
v/ OIEpaTHBHOTO BBISABJICHHS M IPOTHO3MPOBAHUSA OTCTaBAHHS OT
KQJICHIAPHOTO IIaHA.
® [IpU KOHTPOJIE:
v’ BeJleHHUE ONIEPaTMBHOTO KOHTPOJISI ¥ MOHUTOPHHTA;
» BBINOJIHCHHUS 3aJaHU;
» COOTBETCTBHS BBITIOJTHEHHBIX pa0OT IPOSKTHBIM PEIICHUSIM;
» (aKTHUECKOTO TOJI0KEHUS
" CMOHTHPOBAHHBIX 3JIEMEHTOB;
" CKJIAJUMPYEMBIX MaTEpUaIoB U 000PYAOBAHUS.
HevictBus no ynpasieHuto MCII Ao/KHBI OCYIIECTBISATHCS C NPUMEHEHHEM
ctpoutenbHoil Moaenu (IIMIM obbekTa Ha ctaguu CTPOUTENHCTBA). CTPOUTENHHYIO
Mozenb pazpabarbiBaeT nonapsauuk. [ns opranuzanuu ee pazpabotku B IITO
NOAPSATYMKA TepeAaeTcsl MPOEKTHAsl (BBIOJIHEHHAs /0 CTaJud CTPOUTENIbCTBA)

LIAM.

Tpebosanus Kk opmuposanuro yu@posoti mooeiu npoyecca Cmpoumenbcmed

(cmpoumenvHotl Mooenu)

JIJIsi OATOTOBKM MOJENIM CTPOUTEIHCTBA HEOOXOAMMO HAIUYHE MPOEKTHOMN
VM B0O3BOAMMOTO O0O0BEKTA M MOJICIH CTPOUTEIIBHOM TUIOMIAIKHU. 3aKa3uHuK
nepenaetr B [ITO npoekTHy0 MOjenb 10 Havajga Mpou3BOACTBa padoT. OHA JOKHA
COOTBETCTBOBaTh TpeOoBaHusM pasnena 8 [8]. OcHoBHBIE TpeOOBaHUS K MPOCKTHOM
MOJIEIH:
® MOJENIb W €€ DJIEMEHTHl JOJDKHBI OBITh BBITIOJIHEHBI B €IMHOM MaciiTabe c

paslieieHueM dJIEMEHTOB Ha (YHKIIMOHAJIbHBIE KJIACCHI C MUHUMAJIbHOU
CTPYKTYpOU:

v/ apXUTEKTYPHBIE DIIEMEHTHL;

53

K ornasiieHunro




v/ KOHCTPYKTHBHBIE 3JIEMEHTHI;
v MIDKEHEpHOE O0OpYIOBaHME U CETH HHKEHEPHO-TEXHUYECKOIO
oOecIieucHHS,
v/ CTpoHTeNbHas IIOMIAIKa;
v’ CTpoHTENbHAs TEXHUKA U TIPUCIIOCOOIICHUS,
® J0JDKHA OBITb BO3MOKHOCTH PEIaKTUPOBAHMS HAOOPOB M 3HAYEHUI aTpuOyTOB
AJIEMEHTOB MPOEKTHONW MOJEIM W 3alOJHEHUS HMX 3HAYCHUM Ha Pa3JIMYHbBIX
ATalax M CTaauaX MPOEKTa;
® JIOJKHBI OTCYTCTBOBAaTh KOJUTU3UU MEXITY apXUTEKTYPHBIMU u
KOHCTPYKTUBHBIMH ~ JJIEMEHTaMHM W C  HWHXXEHEPHBIMH  CHUCTEMaMU W
MOJCUCTEMAMU;
® JIOJKHBI OBITH ONIPE/ICIICHBI:
v’ B K@XJIOW CHCTEME — HEPAPXHUS IOJCUCTEM M DIIEMEHTOB;
v IS KaXZ0ro sjeMeHTa — WH(OpPMAaIHs O MOCTABIIMKE, CTOMMOCTH
MaTepualioB U padoT;
v/ s BCEX MOHTHPYEMBIX Ha CTPOMTEIBHOM IUIOIIAIKE CHCTEM,
AJIEMEHTOB — TEXHOJIOTUSI MOHTAXa;
v\ JUI1 BCEX CHCTEM, DJIEMEHTOB, IPOU3BOAUMBIX BHE CTPOUTEILHOM
IJIOIIA/IKY — TEXHOJIOTHUS TPOU3BOJICTBA.

Bxpartiie ocHOBHble TpeOOBaHMSI K TIPOCKTHOM MOJEIM CBOJATCS K
cnenytomemy. [IAM oObekTa mOMKHA COAEpKaTh BCE OCHOBHBIE DSJIEMEHTHI:
(GbyHIaMEHTBI, CTEHBI, IEPEKPBITUS, OTIOPHI, OAJIKH, KPBIIITY, TEPETOPOJKU, TIECTHUIIHI,
OKHa, JIBEpPH, UHXKCHEPHBIC CUCTEMbl M O0OOopyaoBaHue. DneMeHThl [[M nomkHbI
UMEThb Ta0apuTHBIE pPa3MEphbl, COOTBETCTBYIONIUE (HAKTUUYECKUM, U JOJIKHBI OBITH
CMOJICTTUPOBAHBI MO KaXAOMY 3Ta)Ky/ypOBHIO/CTPOUTEIILHOM OTMETKE OTACIBHO.

B Mozens cTpouTenbHOW IUIONMIAAKHA, B 3aBUCHMOCTH OT pElIaeMbIX 3ajad,
BKJTIOYAIOTCSI:
® HCXOJHBIN pesbed) MECTHOCTH (JI0 TOATOTOBUTENIbHBIX padoT),

® KOTJIOBAaH U ABMIKCHUC 3CMIIIHBIX MACC HYJICBOI'O IUKJIA,
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® BpEMEHHBIC 3[JaHUS U COOPYKEHUS,
® OCHOBHBIE THUIIbI HCIIOJIb3YEMbIX MOHTAKHBIX U IPY30II0IbEMHBIX MEXAHNU3MOB,
® BpEMEHHbIE IOPOTH U CETH,
® OrpaxJeHus,
® BHEUIHHE UHKEHEPHBIE CETH, B TOM UHUCJIE:
v’ MoJyIeKaIIKe BHIHOCY,
v’ BpEMEHHBIE,
v’ BHOBbB COOpPY>KaeMbI€ TIOCTOSHHBIE.

[udposbie Moaenu oOBEKTa U CTPOUTEIBHOM IJIOAAKH OOBEAMHSIIOT B
CBOJHYI IM(poByr0 Mojaenb. C HEll MOXET ObIThb MHTEIPUPOBAH KaJIEHIApHO-
CETEBOM IpaMK CTPOUTENBCTBA, pa3paOOTaHHBIA B CHUCTEME KaJeHJIApHO-CETEBOTO
manupoBanus. g astoro  anmementsl UMM npuBA3bBalOT npu  OMOLIU
CHELMAIM3UPOBAHHBIX TPOTPAMMHBIX MIPOAYKTOB K BUJAM padOT, U BU3YaJIU3UPYIOT
MOCIIEZ0BATEILHOCTh CTPOUTEIFHO-MOHTAKHBIX padOT BO BPEMEHH U MPOCTPAHCTBE.
Mognenb ¢ HHTETPUPOBAHHBIM TpaUKOM CTPOUTENHCTBA HUCHOIB3YETCS IS
ONTHMHU3ALMA €r0 U JIOTUCTHKH, BBISBICHUS IPOCTPAaHCTBEHHO-BPEMEHHBIX
MEepeceueHnii Ha CTPOUTENbHOM IIomaaKe, (HOpMHUPOBAHHS HEAETbHO-CYTOUYHBIX

3aHaHHﬁ, HJ'IaH-(baKTHOFO aHajin3a CTpOUTCIIbCTBA U B JPYTUX LECIIAX.

Paboma IITO noopsaouuxa c npumeneHuem mMexHOI02UU UHDOPMAYUOHHO2O

MOOeNUpPo8aHuUs

s TEXHUYECKOU peann3anuu TEXHOJIOTUH nH()OPMAITMOHHOTO
mozaenupoBanusi B cTpykrype IITO co3nmaerca rpynmna uHGOPMAIMOHHOTO
mozaenupoBanus (nanee — ['MIM). KBamuduxamus mnepcoHana TPyIIbl AOHKHA
COOTBETCTBOBATh MpodeccuoHaibHOMY cTanaapty 1o [9]. Jns kaxgoro UCII B IITO
Ha3HAYaeTcs  pyKoOBOAWTENb  mpoekta. WM  pa3pabarbiBaeTcss  peryiaMeHt
B3aMMOJEHUCTBUS YYACTHUKOB IMPOLIECCA CTPOUTEIBCTBA B PAMKAX OTBETCTBEHHOCTH
IPOU3BOJICTBEHHO-TEXHUYECKUX OTAENIOB (lajgee — periaMmeHT). PeriameHt

COICPIKUT 00s13aTeNbLHbBIE pa3aciibl € OIMMMCAHUCM:
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® IIPOLIECCOB IUIAHUPOBAHHUS CTPOUTEIILCTBA;
® IIPOLECCOB YIPABJICHHUS CTPOUTEIBCTBOM C MPUMEHEHUEM CTPOUTEIBHOM MOJEIN
Y KOHTPOJISI BBITIOJTHEHHBIX PadoT;
® [IPaBWI JOCTYIIA K CTPOUTEIbHON MOJIEIIH.
B pernmamenTe ONMUCHIBAIOTCA JEUCTBUSA BCEX YYACTHUKOB IIpollecca

CTPOUTCIILCTBA B COOTBCTCTBUU C UX POJIIMHU, KOTOPBIC OIIPCACIICHBI IIPUTTOKCHUAMUN

A wub[10].

Iloocomosumenvnas paboma I1TO

I'MM IITO mpoBepsieT NPOEKTHYIO MOJIEIb HAa COOTBETCTBUE TPEOOBAHMIM U
pa3pabatbiBaeT cTpouTenbHyto Mmojaenb. 3atem IITO mnepemaer opranuzanusMm -
UCIIOJHUTENSAM paboT MH(OPMALIMIO O 3aKPEIUICHHBIX 3a/laHusX Ha MPOU3BOJCTBO
pabot, pukcupyer (HakT moayueHus, KOHTPOJIUPYET CPOK COTIIACOBAHUS WUIIH BbIIAYH
3aMEYaHUM M IIOJY4YaeT COIVIaCOBAHMUS M JAHHBIE O TPYIOEMKOCTH, IJIMTEIBHOCTH,
OrPaHUYEHUSIX B OTHOILIEHUH KaXKI0T0 3a/1aHHs.

Opranuzaiiuu — HCHOJHUTENNW padOT B YCTAHOBJICHHBIN PErJIaMEHTOM CPOK
COIIACYIOT WJIM BbIpa0aThIBAIOT 3aMEYaHusl K 3aJaHUSM Ha IMPOU3BOJCTBO padoT.
[ITO B ycTaHOBIIEHHBIN CPOK MPUHUMAET JTUOO OTKIIOHSET 3aMeYaHusl OpraHU3alHil
— HUCIIOJIHUTENEH paboT, GOpMUPYET UTOTOBBIN MEPEUEHb 3aaHUN Ha MPOU3BOJICTBO
paloT U pacchbUIaeT Ha O3HAKOMJIEHHE OPTaHM3aLUAM — UCIIOJIHUTENAM pabot. [lanee
[ITO ¢opmupyer crneuupukanmuu Ha TMOCTAaBKYy pecypcoB (MaTepHasios,

000pyI0BaHusl, IEPCOHANA, TEXHUKH) COTJIACHO CTPOUTEIBLHON MOJIEIH.

HpOMS’@OaCWl6€HHO'm€XHMll€CKO€ ynpaesjieHue cmpoumenrbCnmeom U KOHmMpOJiA

6bll’lO]ZH€HHlepd60m C NPpUMEHEHUEM CWlpOMI’Vl@JZbHOlZ Mooenu

IITO ompenensier Tpu ypoBHS IIAHUPOBAHMS — JOJITOCPOYHOE, CPEIHECPOUYHOE
51 OIIEPATHUBHOE. PykoBogurenn NCII YCTaHABJIMBAET KOHKPETHYIO
MPOJOJKUTENIBHOCTh  JUISL  KaXKJIOrO YpOBHS IUIaHUpoBaHus. Ha ocHoBaHuu
COTJIACOBAHHBIX 3aJaHUi Ha mpousBoiAcTBO padot IITO dopmupyer u nepenaer B

opraHu3alv — HUCIIOJHUTCIIN pa60T AOJITOCPOYHBIC U CPCAHCCPOYHBIC 3a/IaHHA Ha
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IpOU3BOACTBO paboT. Ha oOCHOBaHMM TOJNyYEHHBIX CpPEIHECPOUYHBIX 3aJaHH
OpraHU3alMK — UCTIOJIHUTENN padoT (OPMHUPYIOT M OTIPABIISIIOT Ha O3HAKOMJICHUE B
IITO onepatruBHBIE 3ajaHus Ha MPOU3BOJACTBO paboT. B HUX yKa3bIBalOTCS
HEMOCPEACTBEHHbIE HUCIOJHUTENN, KOHKPETHOE BpeMs MPOU3BOJCTBA pabdoT,
HeoOxonuMasi TeXHUYecKass M (WJIM) TEXHOJOTWYeCKasl JOKYMEHTalMs U TpaBuUIia
TEXHUKU 0€30MaCHOCTH.

[ITO ycranaBnuBaeT Tpu YpOBHsI COOIOJCHUS IJIAHOBBIX CPOKOB — «3EJICHBIID)
(coOmro/icHUE TIJIAHOBBIX CPOKOB), «KEITHIN» (OTKJIOHEHHE OT IIJIAHOBBIX CPOKOB),
«KpacHbIl» (KPUTHYHOE OTKJIOHEHWE OT IUIAHOBBIX CpoKOB). Pykoonurens MCII
YCTaHABJIMBAECT KOHKPETHBIE 3HAUEHUS MPOLICHTHBIX OTKJIOHEHUW ISl ONpeAeiIeHuUs
YPOBHSI COOIIOJICHUS TIIIaHOBBIX CPOKOB.

IITO koHTpOIUPYET:

® COOTBETCTBME ONEpPATUBHBIX 3aJaHUM HA TMPOU3BOJACTBO  PadoT
CPEIHECPOUYHBIM 33JIaHUSM Ha MPOU3BOACTBO padoT;

® KAayeCTBO BBINOJHEHUS OINEPATHUBHBIX 33JlaHUN 1O  3aBEPIICHUU
YCTaHOBJICHHOTO TIEPUO/Ia ONIEPATUBHOTO MIJIAHUPOBAHUS;

® CpPOKM  BBINIOJHEHUS]  ONEPaTUBHBIX  3aJaHUA MO  3aBEPIICHUU
YCTAaHOBJICHHOTO MEPUO/1a ONIEPATUBHOTO MJIAHUPOBAHUSL.

3ajaHue HE CUMUTAETCS BBINOJHEHHBIM, €CJIM HE MPOWJIEH KOHTPOJIb KauyecTBa
CTPOUTETBbHO-MOHTAXHBIX PadoT.

IIpu «3emeHoM» ypoBHE coOtoaeHUs IuIaHOBBIX cpokoB [ITO BeigaeT
OpraHu3alMsIM — UCIOJHUTESIM paboT CIeAyoIre Mo ouepenu (B COOTBETCTBUH C
rpadMKoM) CpeHECPOUYHBbIE 3aJlaHusl Ha MPOU3BOACTBO pabotr. Ilpu <«wkeaTom»
ypoBHE cobOmonenust 1iIaHoBeIX cpokoB [ITO  koppektupyer u  BbIAAET
OpraHu3alMsIM — UCHOJHUTENSAM padoT cleAyolKe Mo oyepenu (B COOTBETCTBHHM C
rpaguKoM) CpeIHECPOUYHbIE 3aJaHus Ha TPOU3BOACTBO pabort. Ilpu «kpacHOMY
ypOBHE COONIO/ICHHsT TUIAaHOBBIX CpokoB IITO BBIHOCMT Ha pacCMOTpEHHE
pykoBogutens MCII Bompoc o HeoOxomumbix wmepax. Ilocne ompeneneHus

HEOOXOJMMBIX MEP KOPPEKTHPYIOTCS JIOJITOCPOYHBIE W CPEIHECPOUYHBIC 3aJaHus Ha
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npousBoacTBO padoT. Janee IITO Bbigaer opraHuzanusM — HCIOJIHUTEISIM padoT
CJIEYIOIIME CPETHECPOUHBIE 3aJaHUsI TPOU3BOJICTBA padoT.

[To Mepe BBINOJIHEHMS U NMPUEMKU pabOT OpPraHM3alMK — UCIOJHUTENN padoT
IIPOBOJAT I€pelady NaHHBIX B CTPOMTEIBHYIO MOJEIb 110 IIPaBUJIAM, U3JI0KEHHBIM
nainee B pasaene «lIpaBuna pa3paboTku U TpeOOBaHUS K CTPOUTEIBHON MOIEIN».
JlanHble XpaHATCA B paboyell BEpCUM CTPOUTEIBHOW MOJETU 10 MPOXOXKICHUS
koHTposist [ITO Ha cooTBeTcTBHE TpeOOBaHUSM, H3JIOKEHHBIM Jlajee B pasjese
«IIpaBuna pa3paboTku U TpeOOBaHUS K CTpouTeNbHOW Moaenu». Ilocie
npoxoxaeHus KoHTpois IITO oHum nmepeparorcs B aKTyaldbHYH0  BEpCHIO

CTPOUTEIIBHON MOJEIIH.

Ilpasuna oocmyna x cmpoumenbHOU MOOenu

[IpaBuna pocTyma y4YacTHUKOB IIPOILIECCA CTPOUTENBCTBA K CTPOUTENBHOMN
MOJICTTM YCTaHABJIMBAIOTCS PETJIAMEHTOM B COOTBETCTBHH C mpmiokennem B[10].
PykoBoautens MCII 061aiaeT moJHBIMU MpaBaMu JOCTyNa K CTPOUTEIbHONU MOJICIIH.
[Ipu oOMeHe JaHHBIMH MEXy Pa3IMYHBIMH YYaCTHUKAMH IMPOIECca CTPOUTEIIbCTBA
JOJDKHA OBITh peaii30BaHa Mepeaadya TOYHOW M MOJIHOW T€OMETPUU U CTPYKTYPbI
CTPOUTEIBHOM MOJENHU, a TakkKe BceX aTpulOyTOB CTPOUTEIBHON MOJEIH
nmocpencTBoM ¢ainoB aub0 TadmuI, AuO0 0a3bl TaHHBIX, WIM WHBIMH METOJAMH,
00€CleYnBaOIIMMI  COOTBETCTBUE  DJIIEMEHTOB  CTPOUTEIBHONM  MOJEIM U
aTpuOyTUBHBIX AaHHBIX. WMHOpManmoHHBIE OOMEH CO CTPOUTENBHOW MOJIETBIO
JIOJDKEH OCYIIECTBIISTHCS Yepe3 OTKPBIThIA (hopmMaT oOMeHa MPOSKTHBIMU JTAHHBIMH.
JlonoTHUTENbHBIE pa3/iesibl MOTYT ObITh BHECEHBI B PETJIaMEHT ISl HOPMHUPOBAHUS

paboThl B 0COOBIX YCIOBHUSAX, CBSI3aHHBIX CO CHEIU(PUKOI 00bEKTA.

Tpebosanus mexHono2uil K NPOSPAMMHOMY U ANNAPAMHOMY UHDOPMAYUOHHOMY

obecneuenuio npumenenus L{UM 6 npoyecce cmpoumenscmea

[Iporpammuoe oOecrniedyeHue e HMHPOPMALMOHHOTO MOJETUPOBAHUS Ha

CTaiun CTPOUTCIILCTBA UCIIOJB3YCTCS JJIs:
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MPOBEPKU CTPOUTEIIBHONH MOJICIM HAa OIMMOKH M OTKJIOHEHHUS OT IPOCKTHOU
MOJEIHN O0BEKTA;

IPOCMOTpPa CTPOUTEIBHON MOJICIIH 3/1aHHUS;

OCYIIIECTBICHUS JJOKYMECHTO000POTa MKy YIaCTHUKAMH CTPOUTEIIbCTBA;
KOHTPOJIS KaueCTBa X0/1a CTPOUTEIIbCTBA.

[IporpammHuoe obecriedeHue AJist MPOBEPKU CTPOUTEIHLHON MOJIEH Ha OITUOKU U

OTKJIIOHCHHA OT HpOCKTHOﬁ MOJACIIN JOJIZKHO 00eCreUnBaTh:

BBISIBJICHUE KOJUTM3HIA U TIPOBEPKY Ha TIEPECCUCHNS;

YIPABJICHUE KOJUTU3UAMHU U TIEPECCUCHUSIMU;

dbopMHpoOBaHUE CTPYKTYPUPOBAHHOTO TTEPEUHS;

MOJIICPKKY (POPMATOB CTOPOHHHUX ITPOU3BOIUTEIICH;

BO3MOXKHOCTH MIPOBEPKH TEXHOJOTUH MPOU3BOICTBA CTPOUTENIBHBIX PaboT;
MyOJIMKAIMIO MOJIEH B Pa3IUyYHbIX opmMarax.

[IporpammHoe obGecriedeHre sl MPOCMOTPA CTPOUTEIBHONW MOJIETH 3IaHUS

JIOJDKHO 00ECIIeYnBATh:

OTKpBIBaHKE (PailIOB MOJCIH IS TIPOCMOTPA;

byHKIMM 3yMMHUPOBaHHUS, o00X0/Ja, aHalWM3a CEYCHWHd ¢ TPOCMOTpa B
OpOUTATHBHOM PEKUME;

CKPBITHE/0TOOpaXKEHHUE CII0EB, JJIEMEHTOB, Y3JI0B 00BEKTA;

oOecrieueHre JIETKOrO0 JIOCTyNla K TMPOCMOTPY JIJIs 3aKa3yuka, KIMCHTA,
MOAPSATINKA U T. [I.;

COBMECTHBIM TIPOCMOTP MOJIENIM BCEMH YYACTHHKAMU TIPOEKTa B PEKUME
peabHOTO BPEMEHH M IMPUHSATHE COBMECTHBIX PEIICHUN;

MOMCK JJAHHBIX TI0 HECKOJIBKUM (haiyiaM POoeKTa.

[Iporpammuoe obecriedeHue Jisi OCYHIECTBICHUS JOKYMEHTOOOOpPOTa MEXTY

YYaCTHHUKAMU CTPOUTETHCTBA JOJKHO 00ECIIeYMBATH:

yIpaBJIeHUE TOKyMEHTaMU (0OMEH IOKYMEHTaMU MTPOEKTa);
paboty B CO/I;

Hannure QyHkimoHana »3((HEeKTUBHON opraHU3alUud TOPTOB U TEHAECPOB;
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e oO0ecrneyeHne KOHTPOJISI IPOCMOTPOB U COTJIACOBAHUS MPOEKTA;
® OpraHM3aIMIO XPAHCHUS U TTepeavyn TOKYMEHTOB,;

e ympaBieHue nokymeHToodoporom B COJI;

® KOHTPOJIb KauecTBa U 0€30MaCHOCTH MPOIECCOB;

e OIMEpaTUBHOE YIPABICHUE U COCTABJICHNE OTYETOB.

[IporpammHOe obOecrieueHre s KOHTPOJA KadyecTBa XOJa CTPOUTEIIbCTBA
JOJKHO 00eCIIeUnBaTh:
® OCYIIECTBICHHE CTPOUTEIHLHOTO KOHTPOJS B Ciydae MPUMEHEHHUS TEXHOJIOTHH

POOOTH3UPOBAHHOTO CTPOUTEITHHOTO KOHTPOJIS,
e BBHINIOJIHEHHE 337124 110 BBOAY B IKCILTyaTaIlHIO;
® aBTOPCKUU HAA30D;
® OXpaHy Tpy/a U BBITOJTHEHUE TpeOOBaHU O€30TIaCHOCTH;
® OpraHm3aIyio padbounx MPOIECCOB M COBMECTHOM PaboTHI;
e (opmMupOBaHKE OTYECTHOCTU U MIPOBEICHUE AHATTUTUYECKUX PaOOT.

AmnmapatHoe obecreueHrne BKIIOYaeT B ce0sl JIOKajdbHbIE padodYMe CTaHIUH,
MOOWJIBHBIE ~ YCTPOWCTBA, CEpBEpPhl  XpaHEHUS HWHPOPMAIIMM H  CETEBYIO
uHppactpykrypy. OHO HeoOXoauMO i TOJHOMYHKIIMOHAJIBHON  pabOThI
IPOTrPaAaMMHOTO OOECTICUCHHSI U BBIMOTHEHUS (PYHKITUH MO YIPABICHHUIO MPOIECCOM

CTPOUTCIILCTBA C IPUMCHCHUCM CTpOHTCJ]BHOﬁ MOICIIN.

Ilpasuna pazpabomku u mpebo8aHusL K CMpOUmMeNIbHOU MoOelu

[Tpomecc pa3pabOTKH CTPOUTEIBHOM MOZCIH MPEACTABISACT COOOM MpoIiece
HAIIOJHCHUS HOBBIMH aTpUOyTaMH 3JEMEHTOB NpOeKTHOW Moneiau. CTpouTenbHas
MOJEJb 00ECIICUNBAET:
® TIOJJICPXKKY IMPOIIECCOB IPUHSATHS PEIICHUH;
® BO3MOXKHOCTH BBIITOJIHEHHUS CTOPOHAMH (YYaCTHHKAMH) 3a/1a4 MPOCKTa,
® BH3yaIHM3AIMIO MPOCKTHBIX PEIICHHIA;

e BepudUKAIMIO U3MEHEHUN B MMPOSKTHBIX PEIICHUSX;
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oOecrieueHre  MHPOPMAIMOHHOM  MOANEPKKH  MpH  IUIAHUPOBAHUH U
KOOPJIMHUPOBAHUU TTPOCKTOB;

ynydiieHue 3pPeKTUBHOCTH CTPOUTEIBHBIX MPOIIECCOB;

TIOBBIIIICHUE YPOBHS OXPaHbI TPY/1a IPH CTPOUTEITHCTBE;

CBOCBPEMEHHOE  BBISIBJICHHE MpOOJEeM, MEMIAIOMIMX IPOU3BOJCTBEHHOMY
MIPOIIECCY, ¥ PUHSITHE OMEPATUBHBIX PEIICHHM 110 UX YCTPAHEHUIO;

MOBBIIIICHAE KadecTBa TPEACTABICHUS M Tepeladyd JaHHBIX MPOEKTa s
yIPABJICHUS OOBEKTOM IPU DKCIUIyaTallUW BCIEACTBUE YBEIWYEHUS TOJHOTHI
uHbOopMaIuu.

MuHUMaTbHAS CTPYKTYpa CTPOUTEIHLHON MOJICIH:

ApPXUTEKTYPHBIC SJICMEHTHI,

KOHCTPYKTHUBHBIE 3JIEMEHTHI;

WHXEHEPHOE 000PY/I0BAaHNE U CETH MHKEHEPHO-TEXHUUECKOTO 00ECTICUCHMS;
CTpOUTENbHAS TIJIOMAKA;

CTPOUTEIbHAS TEXHUKA U TIPUCTIOCOOICHHSI.

B cTpouTenbHON MOIENTN JOJKHBI YKa3bIBATHCS CIICAYIONINE aTPUOYTHI:
OTBETCTBEHHBIM 3a TPOU3BOACTBO pPabOT, TMEpUOa TPOU3BOJACTBA pPabdoT,
UCIIOJIHUTEIb PaboT;

YCIIOBHSI TEXHUKH 0€30MMaCHOCTH MIPH MPOU3BOJICTBE PadoT;
CI0CcO0 KOHTPOJIS BBITIOJIHEHUS paboT;

dbopma oT4eTa O BBITOJTHEHUH PadoT;

TEXHUYECKHE CPEICTBA MPOU3BOJICTBA PadOT;

TEXHOJIOTHS MPOU3BOACTBA PadoT.

CtpowuTenbHasi MOJIEh TODKHA YAOBIETBOPATD CIACAYIOMNUM TPEOOBAHUSIM:
JIOJKHBI OTCYTCTBOBATh KOJUTM3UU MEXKAY apXUTEKTYPHBIMU U KOHCTPYKTUBHBIMU
AJIEMEHTaMH U C UH)KEHEPHBIMHU CUCTEMaMH U MOJICUCTEMAMU;

JIOJKHBI OBITH OTIPECIICHBI:

v’ B KaXJ0l CHCTEME — HEPAPXHUs TIOJACUCTEM H DIIEMEHTOB;
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v\ I8 Kaxaoro osjaeMeHTta — HWH(OpPMalus O [IOCTaBIIMKE, CTOMMOCTH

MaTepHuaioB U padoT;

v’ ISl BCEX MOHTHPYEMBIX Ha CTPOUTENIBHOM IUIOIIAIKE CHCTEM, DIEMEHTOB —

TEXHOJIOTHSI MOHTaXa;

v’ ISl BCEX CHCTEM, DJIEMEHTOB, IIPOU3BOAMMBIX BHE CTPOUTEILHOMN TUIOMIAIKH —

TEXHOJIOTHUS TIPON3BOICTBA,

v’ JIJIsl BCEX CHUCTEM, DIIEMEHTOB, OCHOBHBIX M BCIIOMOIaTENbHBIX 3aHUI — CPOKH

MOHTaKa, pa3Mep KarmuTaIbHBIX BIIOKEHUH;

® JI0JDKHA COJIEPIKaThCs WH(OPMAITHS:

v\ 0 TeHepaJbHOM IIIaHE CTPOUTEIHCTBA OCHOBHOTO M IOATOTOBUTEIHLHOIO
NIEPHOJOB CTPOUTEIILCTBA, O TEXHOJOTMSIX MOHTa)Xa M HCIHOJb3YEMBIX
pecypcax;

® JI0JDKHA TTO3BOJIATH C(HOPMHUPOBHIBATH:

v/ B IIPUBSA3KE K IUIAHY pealn3aliy IPOEKTa:

O TMOJIHYKO BEJIOMOCTh MOTPEOHOCTH B CTPOMTEIBHBIX MaTepHaiax H
000pyI0BaHNY;

O TMOJIHBIA IpadHK MOTPEOHOCTH B KaJpax CTPOUTENCH MO OCHOBHBIM
KaTeropHusM, B OCHOBHBIX CTPOUTEIHHBIX MAIlTUHAX;

v/ B IIPUBSA3KE K IUIAHY peau3aliy IPOEKTa U 10 TOACUCTEMAM:

O makeT JOKYMEHTOB [0 CTPOUTCIIbHBIM MaTepuHajiaM MW 110
000pyI0BaHUIO;
e IS KaXKJOM CUCTEMBI U DJIEMEHTA:

v/ IakeT JOKYMEHTOB 110 paboTaM B NPUBA3KE K TEXHOJOTUM MOHTa)Ka W/UIIN
MIPOM3BOJICTBA W IJIaHY peanu3alliy IMPOCKTa;

v’ rpadHK IOCTaBKH 00OPYIOBAHUSA B COOTBETCTBHH C 0KHUIAEMBIMH CPOKAMU

MPOU3BOJICTBA U MIOCTABKU 000PYIOBAHUS U MATEPHAJIOB.

62

K ornasiieHunro




Hugopmayuonnoe nanonnenue cmpoumenbHol MoOenu 8 Xo0e CmpoumenbHvlx pabom

C wucnonszoBanneM CO/J] B CTpOUTENbHYI0 MOJENb BHOCAT HMH(POPMAIUIO O

JIFOOBIX HM3MEHEHUSIX IMPOCKTHBIX AAHHBIX (C YKa3aHUECM TIPpUYHNH U OTBCTCTBCHHBIX

mut). B paboumii pasmen COJ] BHOcAT mH(DOpMaIuio o Tpolecce MPOu3BOACTBA

MOHT@XXHBIX pa0OT (AaKThl YCTAHOBJICHHOW (OpPMBI), AOMOJHUTENbHbIE (OTO- H

BUJIeOMaTepHalibl (HE B 0053aT€IbHOM MOPSAKE), JaHHBIE 00 OTBETCTBEHHBIX JIUIIAX.

B pa6ounii pazgen COJl BHOCAT mHbOpMalio 00 OMPENEICHUH MECT XPaHEHHS

MaTepuaioB U OOOpPYIOBaHHWSA, MapaMeTpbl MECT XPAaHEHHUs, BPEMEHHU XPAHCHMS,

OTBCTCTBCHHBLIX JIMIIAX.

OpFaHI/IBaI_II/IH, OTBETCTBCHHAJ 3a YIIPaBJICHUC, JOJIKHA Pa3MECTUTD CIICAYIOIINEC

MaTepuabl:

e B nyoauuHoM pazaene CO/I :

v’ Karajor CTPOUTCIIbHBIX MAallIMH, MCXaHU3MOB U OCHACTKH C UX HI/I(prBI)IMI/I

v

UHOOPMAITMOHHBIMA  MOJICTIIMA, TPUTOJHBIMH JUISI MCIOJIb30BaHUS B
paMKax BHU3yaJbHOTO IUIaHAa-TpaQuKa U BHU3YAJIbHBIX TEXHOJIOTUYECKUX
KapT;

BU3yaJIbHbIE TEXHOJIOTMYECKHUE KAPTHI;

Kartajor (MHTErpUpPYEeMbId CO CTPOUTENBHOW MOJENbIO) TPYAOBBIX
pPECYpCOB ¢ JleTanu3anuei mo npodeccuu U creruain3aliuy, B HeKOTOPhIX
CllydasiX ¢ yKa3aHHEM CTOMMOCTH pecypca B 4ac; CTaHAApT MPUMEHSIEMBIX
TEXHOJIOTUIA HHPOPMAITMOHHOTO MOJICTUPOBAHHS;

aKTyaJIbHYIO CTPOUTENBHYIO MOJIENb OOBEKTA.

e B pabouem paznene CO/JL :

v

JIOJITOCPOYHBIC, CPETHECPOUHBIE U OTIEPATUBHBIC 3aJIaHUS HA MIPOU3BOICTBO
pabor;

rpa@uKyd TMMOCTaBKM MaTEPHAIBHO-TEXHHUYECKHX PECypCOB Ha OOBCKTHI
CTPOUTEILCTBA, IPUBS3aHHBIC K pa00TaM KaJICHIapHO-CETeBOTO rpaduka;
rpaduKy 3aKylmoK MaTepHUalbHO-TEXHUYECKHX PECypCcoB, padOT M YCIYT,
chOopMHpPOBaHHBIEC HAa OCHOBE KaJICHIAPHO-CETEBOTO IpaduKa;

rpa@uKkd  OCBOCHHSI  KAamUTAJOBIOXKEHUH W (puUHAHCHpOBaHWS,

COIVIACYIOLIMECS C KaJIEHAAPHO-CETEBBIM IPpapUKOM;
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v pabouyro BEPCHIO CTPOMTEILHON MOJIEIIH.

Dopmuposanue u nepedava L[UM «HUcnornumenvhasy nocie 3asepuieHus

CMpoumenvbHbix pabom

UM «McnonHuTenbHas» TPEACTaBIseT CO00M HANMOMHEHHYI0 B XOJe
BO3BEACHHUS O0BEKTA MOJIEh €T0 3aBEPIICHHOTO CTPOUTEIHLCTBA HA CTAIUU CAAYH B
skcrutyartanuio. Ee  ¢opmupyer ['MM IITO noapsiaunka Ha  OCHOBaHUU
CTPOUTEIBLHOM MOJIEJIM, Ha OCHOBAaHUU KOTOPOW paszpadaThiBasiach pabouas
JOKYMEHTAIUs, TONYyIIeHHAs TEXHUYECKUM 3aKa3uuKOM K ITPOU3BOJICTBY padoT. [Ipu
ATOM M3 HEE YAAISIOT IAHHBIE, OTHOCSIIMECS HCKIIOYUTEIBHO K MPOU3BOACTBY
CTPOUTEIBHBIX PadOT.

UM «VcnionHuTenbHasy J0DKHA COAEpKaTh AJIEMEHTHI ¢ (PaKTHYECKUMH
pa3MepaMy U JIaTON (PaKTHUUECKOTO BBIMOJIHEHUS JIE€MEHTOB M KOHCTpYKLMi. B Hee
TAaK)K€  BHOCAT  KOPPEKTHUPOBKH, 3aUKCHUPOBAHHBIE B  HMCIOJHUTEIHHOU
JOKYMEHTAIlMi, C JaHHbIMU O (DAKTUYECKH BBIMOJHEHHBIX O0BeMax padoT,
WCIIOJIBb30BAaHHBIX KOHCTPYKLMSX, COIVIACOBAaHHBIX W3MeHeHusax u ap. [HUM
«cnosHUTENBHAS» JOJDKHA COJCPXKAaTh M JOKYMEHTAIBHOE IMOJITBEPKIACHUE
BBINIOJIHEHUA pabOT M KOPPEKTHUPOBOK: akThl BBOJA B OKCIUTyaTalldI0, AaKThI
OCBUJICTEIILCTBOBAHMS BBITIOJTHEHHBIX U CKPBITHIX padOT, IPOTOKOJIBI COTJIACOBAHUS
M3MEHEHUH, UCTIOJIHUTENbHBIE CXeMBbl U Jp. TEeKCTOBbIE U rpaduyecKre MaTepHaIbl
WCTIOJIHUTEIIBHON JIOKYMEHTAI[MM, a TaKKe WHBIE JOKYMEHThl CKAaHUPYIOTCS H
MepeIaroTCsl  3aKa3yuKy (3aCTPOMIIMKY) COBMECTHO C MH(PPOBOH MOJEIBIO
«cnosHuTenpHas» B 3JEKTpoHHOM Buue. PykoBoautens HWCII moamnuceiBaet
MEPEIABAEMYI0 HCTIOJIHUTEIIBHYIO MOJIEIb 3JIEKTPOHHOW MOANMUCHIO.

[Ipu mpekpamieHun CTpOUTENbCTBA 00BeKTa a0 ero 3aBepmienus ['MIM TITO
NoApATYMKa (POPMUPYET CTPOUTEIbHYIO (HE UCIOTHUTENIbHYIO) MOJIETb, B KOTOPOM
VYHUTHIBACTCS 00BheM (DaKTHUECKH BBIMOJHEHHBIX PabOT HA MOMEHT KOHCEpPBAIIUH

(IpekpallleHus) CTPOUTETHCTBA.
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ba3oBoe HanpaBJieHHe: JKCIJIyaTAlUA

Dopmuposanue uHGOpMayUOHHBIX MOOeNell NPU IKCHIYAMayuu

[IpaBuna mo WHGOPMAIMOHHOMY MOJEIMPOBAHUIO MAaTepUATbHBIX AaKTHUBOB,
CBSI3aHHBIX C KalHWTAJIbHBIM CTPOUTEIHCTBOM (JlaJiee — aKTUBOB) B IIPOIIECCE HX
AKCIUTyaTanuu, u3ioxkeHsl B pazaene 10 [8] u B [11]. TpeboBaHusi opraHuzanuu —
COOCTBEHHHKA OO0BEKTAa WIIM DSKCIUTyaTUPYIOIIEH opraHu3anmuu K HWHGOPMAIIHH,
BKiroyaeMo B coctaB [[UM «Dkcmnyartanmonnasy (OLMM), nomkHbl OBITH
onpeeeHbl U 3aQpUKCUPOBAHBI.

[Tpumenenne D1IMM obecrnieunBaer:
® CHIWKEHHE 3aTpaT Ha OJTale BBOJAa OOBEKTAa B OKCIUTyaTalMi0 3a CYET

aBTOMATH3UPOBAHHOM Mepelauyd TOYHOM, MOJHOW U OJHO3HAYHOUW HH(pOpMAIUU

00 aKTHBE €ro BIA/ICIbILY;

® [IOBBIIICHHE KadyeCTBAa IUIAHUPOBAHUS B TMPOIIECCE SKCIUIyaTalldd Ha OCHOBE
MOJIHOM ¥ TOYHOUN MHpOpMAaLIK 00 aKTHUBAX;

® [IOBBIIICHUE TOYHOCTU OMNPEICIICHHS PACXOJA0B Ha IKCIUTyaTallui0 U TEXHUYECKOE
oOcnmy>kUBaHWE aKTHUBOB Ha OCHOBe (akTudecko wuHpopManmuu o0 ux

MIPOU3BOJIUTEIIBHOCTH U COCTOSIHUM;

® [OJJIEpKAHME HAJIIEKAIIETO YPOBHS:

v HaJeKHOCTH aKTMBOB (MHHHMMH3ALUSA IPOCTOEB, OTKAa30B, IaJEeHUS
AKCIUTYaTallMOHHBIX XapaKTePUCTUK OOOPY/IOBaHUS) 3a CUET Kaue€CTBEHHOIO
uH(OPMAITMOHHOTO  O0€CTeUeHUs  MPOILIECCOB WX  OKCIUIyaTalluu |
TEXHUYECKOTO 00CITyKUBAHUS;

v’ 0€30IaCHOCTH JKCILIyaTal[iy 3a CYET OpraHU3allMy OIEPATHBHOIO IOCTYIA K
TpeOyeMoll [JIsi TPUHATHA pelleHud HHPOpMAIMK B Ciy4ae aBapuid H
HEIITATHBIX CUTYaIUil.

[TosToMy »sKcuTyaTarusi 00bEKTa KalUTaJIbHOTO CTPOUTEIHCTBA, MPHUHSATOTO
3aKkazyukoM Ha ocHoBe OLIMM, noimkHa cTath COCTaBHOM 4YacThIO YIIPABICHUS

akTUBOM  (MarepuanbHOW,  (u3nmyeckod  yacTbto  aktuBa). [  3TOro
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WH()OPMAITMOHHO-YIPABIISIIONTUMU  CHCTEMaMH  SKCIUTYaTUPYIOIIEH OpraHU3aIiH

(w1 cOOCTBEHHHUKA aKTHBA) TOJDKHO 00€CTIeUYNBATHCS MCTIOJIB30BAaHUE CTPOUTEIHLHOM

UM «UcnomuutenbHas» 00bEKTa, €CJIU TaKOBas UMEETCS B HAJTUYUU. YTIpaBJICHUE

aKTUBaMHU BKJIIOYaeT B ceOs peanum3anuio BceX (QYHKIMA U WHCTPYMEHTOB

COOCTBEHHMKA AaKTHMBA WJM SKCIUTyaTUPYIOIIEW OpraHv3aiuu i MOHMTOPHUHIA

COCTOSIHUSI aKTUBA U MPUHATUS PELICHUN:

® [0 OCYIIECTBIEHHIO pabOT TJIAHOBOTO W/WJIM BHEIUIAHOBOTO OOCIYKHUBAaHUS OT
reHepalliy 3asBOK M HAPSAO0B HAa MPOBEJICHNE Pa0OT 10 perucTpanuu HakTHIeCKu
OCYILIECTBIIEHHBIX MEPOIIPUITUH;

® 110 PEKOHCTPYKLIHH WU TEXHUYECKOMY IEPEBOOPYKEHHUIO;

® 110 BBIBOJlY M3 IKCIUTyaTallUH, JIMKBUJALNU U YTUIIA3ALNH.
UM «UcnonnutensHas» npeodpasyercs B SLUMIM nyrem uCKIIIOUeHHS U3 Hee
M30BITOYHBIX JAHHBIX [0 OTHOIICHWIO K 3a7adaM YIPaBJICHUS JKCILTyaTalren
o0BbeKTa, HA JTane CAa4YM aKTWBAa B JKCIUTyaTaruio. [Ipu OTCYyTCTBHM MPOEKTHON U
cTpoutenbHOM Monenelr aktuBa JI[MM moker ObITh pa3zpaboTaHa Ha OCHOBE
JTAHHBIX WHXKCHEPHBIX M3bICKAHWU, pabouel, KOHCTPYKTOPCKOW, UCTIOJTHUTEIHHOU H
HMMeEIOIIEN sl DKCITyaTalmOHHON JokymMeHTanuu. 1M nomkHa obecrieuynBaTh:
® I[ICJIOCTHOCTh JAHHBIX U HWH(OpMAIMU, HEOOXOAMMOMN Jisi peaju3alii BCEX
OM3HEC-TIPOIIECCOB, CBS3aHHBIX C  YNPABICHUEM aAKTHBaMU/IKCILTyaTaIluu
3aBEPILICHHOT0 00bEKTa KAlUTAILHOTO CTPOUTEIBCTBA;

® JIOCTYITHOCTb MH(OpMAIIUU JIsl yYACTBYIOILIETO B pean3aluu OM3HEC-TPOLIECCOB,
CBSI3aHHBIX C DKCIUTyaTarueil 00beKTa 3aBEPIICHHOTO CTPOUTEILCTBA, TIEPCOHANA
OpraHu3aluu — COOCTBEHHUMKAa OOBEKTa WM 3KCIUTyaTUPYIOIIEH OpraHu3aluu,

YIPaBJISIOLIEH aKTUBOM.

Obuue nonosicenus

CoOCTBEeHHUK O00BEKTa WJIM OHKCIUTyaTHUpPYIOIIas OpraHu3alus YIpaBisIIOT
aKTMBaMH B COOTBETCTBUM CO CBOMMHM MOJINTHUKAMH, LEISIMU, CTPATErHYECKHUMHU
iaHaMu. 3agaud cOopa, aHajau3a, JOJTOBPEMEHHOTO XPaHEHUS U YNPaBISEMOTO

WCIIOJIB30BaHUsI TOYHON HHpOpMaMu 00 aKTHUBaxX, HAKOIUIEHHOW B TEUEHHE UX
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KU3HCHHOTO  IMKJIA, JOJKHBI ~ PEIIaThCsl  CPEACTBaMH  WH()OPMAIMOHHOTO
MozenrpoBanusi. DM nomkHa NOTHOCTBEO COOTBETCTBOBATH IO CBOEMY COCTaBY U
aTpUOYTUBHBIM XapaKTEPUCTUKAM peaTbHOMY (U3NUECKOMY aKTHUBY.

OcuHoBHOe HazHaueHue OI[MMM — OBITh EIMHCTBEHHBIM HCTOYHHKOM
aKTyaJIbHBIX W TIPOBEPEHHBIX JAaHHBIX W HHQpOpMaIMu 00 aKTUBE JISI BCEX
3auHTepecoBaHHBIX Jul. JIMM nomkHa oTpaxarh TEKYIIEE COCTOSHUE
COOTBETCTBYIOIIETO (hu3mveckoro akTtuBa. WHpopmaims o000 Bcex H3MEHEHUSX,
BHOCHMBIX B KOH(PUTYpaIlMIO aKTHBa B MPOIECCE €ro AKCIUTyaTalllu M0 pe3ysibTaTaM
TEXHUYECKOTO 00CTYKMBaHUS, PEMOHTOB, PEKOHCTPYKIIMA U MOJCPHHU3AINHN, a TAKKE
aKTyaJbHas JOKyMEHTAIUs 00 aKTHBE JOJDKHBI CBOEBPEMEHHO BHOCUTHCA B €TI0
OINM. KauectBo undopmanuu B 1M 105KkHO OBITH:
® JIOCTaTOYHBIM /IS IPUHSATHUS PEUICHUN 110 YIIPABICHUIO aKTUBOM;
® COOTBETCTBOBAaTh HYXKJIaM aKTUBA IO:

v’ DKCILTyaTaluu,
v TEXHHUYECKOMY 0OCITyKUBAHHIO,
v’ yIpaBJIeHHIO.

OIIUM  akTMBa HCHOJB3YETCS I NOAAECPKKH  CIEAYIOMMX  BHJOB

NESITeIIbHOCTH OPTaHU3alUU:

e pa3paboTKa MJIAaHOB U CTPATETUH yIPABICHUS aKTHBOM;

e peanu3alnus MIaHOB YIIPABJICHUSI aKTUBOM,;

® YNPaBJICHUE KU3HEHHBIM IIUKJIOM aKTHBA;

® VyIOpaBJICHUE 3HAHUSIMU 00 AKTUBE;

® YNpaBJICHUE MIPEANPUITUEM U Er0 YEIOBEYECKUMU PECYPCAMHU;

® YIIPABJICHUE PUCKAMU U UX AHAIIN3.

Cocmas sxkcniyamayuoHHoOU UHGOPMAYUOHHOU MOOeaU

Bce nannbie u nndopmaiius, He0OXOUMBIE TSl IKCIUTyaTallud aKTHUBA, TOJKHBI
coaepxkarbcs B DIIMM wnm ObITh cBs3aHbl ¢ Hell. B coctap DI{MM akTuBa JOJDKHBI

BXOJ/IUTh:
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e yucnonHuTenbHas 3D Moaens (BKIrO4ast aTpuOyTHI);
® TIpOEKTHas U pabouas TOKyMEHTAIHs;

® UCHOJHUTENbHAs JOKYMEHTAIHS;

e DHKCIUTyaTal[MOHHAsl JOKYMEHTALUSI.

KoHKpeTHBIll cOCTaB NaHHBIX, MH(GOPMAlUMU U JOKYMEHTOB, BKJIIOYAacMbIX B
coctaB DI[UM, nomkeH ompenensThCs OpraHu3alueld — COOCTBEHHUKOM OOBEKTa
WIN SKCILTYyaTUPYIOLIEH OpraHu3ale caMOCTOSATENbHO, UCXO/I U3 €€ TPEOOBAaHUH K
uHpopMmarmu. OtaenpHble KOMIOHEHTH! OLIMIM  nomKHBI OBITE B3aMMOCBSI3aHBI
Mexy coboit. Takke HEOOXOAUMBI JBYCTOPOHHUE MHTEpQeEichl oOMeHa TaHHBIMU
mexay OUMM u npyrumum MHQOPMAIMOHHBIMM CHUCTEMAaMH, HCIOJIb3YEMBIMH B
AKCIUTyaTallii aKTHUBA, HAIPUMED, C CHCTEMaMHU:
® HJIEKTPOHHOTO JOKYMEHTO000pOTa;
® KaJICH/JIApHO-CETEBOr0 IJIAHUPOBAHUS;

e YIpaBJIECHUS MaTepUallaMu, 3allacaMy U 3aKyIKaMH;

e OyXraiaTepcKoro yuera U (pMHaHCOBOTO IJTAHUPOBAHUS;
® OIICHKH CTOMMOCTH BJIaJICHUS aKTUBAMU;

® aBTOMATHU3HPOBAHHOIO MPOECKTUPOBAHMS,

® MOHHUTOPUHTA TEXHUYECKOTO COCTOSTHUS 000PYI0BaHUS;

® TCOMH(POPMAIIMOHHBIMHU.

Opeanuzayus npoyecca ynpasienust ungopmayueti 0o akmuee

Opranuzarusi — COOCTBEHHUK OOBEKTa WM JKCIUTyaTUPYIOIIash OpraHU3aIlHs
JOJDKHBI ~ OTIPEICNIUTh, 3aUKCUpPOBATH M OOECMEYMBATh BBHITIOJIHEHHE CBOUX
TpeOOBaHMM K HHPOPMAITUH B HEJSIX YIOBICTBOPEHHUS MOTPEOHOCTEN CBOCH CHCTEMBI
YIOPABJICHHUS aKTUBAMU W JPYTUX OpraHU3alUOHHBIX (GyHKIMA. JlaHHBIE TpeOOBaHMS
JOJDKHBI YUUTHIBATHCSI BHEIIHUMHU TOAPSIHBIMUA OpPTaHU3AlUSAMU W IITATHBIMH
MO/Ipa3IeNICHUsIMUA IKCIUTyaTHUPYIOEH OpraHU3aluy B TIpoiiecce NHPOPMaAIMOHHOTO

oOMeHa. OpFaHI/ISaHI/IH JOJIDKHA HMMCTb COOCTBEHHEBIE HOPMATUBHBIC JJOKYMCHTHI I10
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pa3paboTKe, akTyaim3anuu W wucnoib3oBanuto DI[MM. B HuX nomkHBI OBITH

OTIpEICIICHBI:

TpeboBaHMs K cOCTaBy U opmMaTaM MH(GOPMAIIUKA U JOKYMEHTOB, BKJIIOYAEMBbIX B
coctaB DINM;
poJIK U 00SI3aHHOCTHU CHEIUATMCTOB MO yIpaBieHUI0 nHpopmalrmein o0 akTHBax,
pa3zpaboTke u aktyanuzamnuu I11M;
OpOIECChl U TPOLEAYPhl MO YOPaBICHUIO, HCIOJIb30BAaHUID UM OOMEHY
uHpopmarmeit 00 akTuBax;
PUCKH, OTHOCSIIHMECS K YNPABJICHUIO WHGOPMAIMECH, W MEPONPHATHSI IO WX
MUHHUMH3AIIH.

[Ipomnecc ympaBneHust nHdopmaImeit 10KeH BKII0YATh:
pa3paboTKy CcXeMbl yIpaBieHHs, oOecrieunBaromie 3¢GGHEeKTUBHOE YIpaBlieHUE
nHpopMalel Kak pecypcoM OpraHu3aIg;
pa3paboTky TpeOoBaHUl K MHGOPMAIIMH, OMPESTIEMbIX CUCTEMON YIIPaBICHUS
aKTUBaMU OpraHU3allUu;
dbopmanuzanuio TpeboBaHuM K mporeccam oOmeHa uHdopmanueit ¢ INM
aKTHBA,
ompenereHnue  CcrocoOOB  CO3JaHMs, TOJY4YEHUs, aHalu3a, XpPaHCHUS,
pacnpocTpaHeHusl, apXuBaluu U GOPMUPOBAHUS OTYETHOCTU 00 MH(pOpMaIuu u
JIAaHHBIX, BXoAsAmuX B coctaB DM akTuBa;
onpeneneHue uHTepdeiicoB ooMeHa naHnHbIMU U UHGopmanme mexay UM u
JIPYrUMU UHOOPMAIMOHHBIMUA CUCTEMaMH, UCIIOIb3YEMbIMHU OpTaHU3aIuEeH;
pa3paboTKy Tporecca TeXHUYECKOro compoBokacHus OI[MM u mexaHm3MoB
KOHTPOJISl €€ KauecTBa, BKJIIOYAs KOHTPOJIb CChUIOYHOM IE€JIOCTHOCTH, JIAHHBIX U

nH(popMaru B coctaBe nHGOpMaIMOHHON Mojienu akThBa (MIMA).

Cpeoa obwux 0anHbix

Jns oGecnieuenust 3pdekTuBHON padoThl ¢ uHpopMmanueit B coctase IIIMM

CO/l momkHa 00€CIIeUnBaTh:
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® 3arpy3Ky NOJATOTOBICHHBIX s myOnwkanuu B coctaBe OI[MM naHHbIX U
JOKYMEHTOB, MX IPOBEPKY Ha COOTBETCTBUE MPEIBABISEMBIM TPEOOBAHUAM,
aBTOMaTH4YeCcKoe (POPMUPOBAHUE OTUETOB MO BBISIBJICHHBIM HEJJOCTATKAM;

® UHTErpaluio JaHHBIX B €AMHYIO HHPOPMAILIMOHHYIO MOJIEIb;

e ymopsgo4YeHHoe O6e3omacHoe xpaHeHue nudopmanuu B coctae J1{UM B Teuenue
BCET0 KU3HEHHOTO LIMKJIa aKTHUBA,;

® [PEIOCTABICHUE YIPABIIEMOTO JOCTYIA 3aMHTEPECOBAHHBIM JIMIIaM K JTaHHBIM B
cocrase DINM;

e oOecreyeHHe 3aMHTEPECOBAHHBIX JIMII HMHCTPYMEHTAMHU I[IOMCKAa U aHajau3a
TpeOyeMBbIX TJAHHBIX U JJOKYMEHTOB;

e (opmMupoBaHUE OTYETHOCTH MO COACPKUMOMY.

VYnopasnenue wuHpopmanuerr B coctae OLMM  ocymectBisiercs ¢
ucnons3oBanueM COJl, B coctaB KOTOPOTO MOTLYT BXOJIWUTh CEPBEPHOE
o0opy0BaHuE, KaHAJIbI CBA3M, (haliIoBble CUCTEMbI MTOMCKA U JIPYTrUe MpOrpaMMHO-
texunueckue cpeacrtsa. COJl cayXuT eAUHBIM HCTOYHUKOM HH(GOpMALUU IO
KaKJIOMY aKTUBY, UCIIOJIB3yEMOMY Uil cOOpa, yIpaBJieHUsl U paclipoCTPaHEHHUs BCEX
3HAYUMBIX U OJOOpEHHBIX (halIoB, TOKYMEHTOB M JAHHBIX JJIS HCIIOJb30BAHMS
3aMHTEPECOBAHHBIMU JINLIAMU B PaMKax YIIPaBIIEMOTO MIPOLECCA.

CO/] nomxHa BKJItOUaTh B ce0s1 00J1aCTH XpaHEHUSI TAHHBIX:
e "B paGore" — nmus cObopa HemoATBEpkKACHHOM HHGOpPMAIUM B TPaHUIAX 30H

OTBETCTBEHHOCTH OT/EIbHBIX MOAPA3IEICHUN NN BHEIIHUX MTOAPSTINKOB.

e "OOumit poctyn" - mua nyOnukanuu WHGOPMALUM, YTBEPXKIECHHOM AJis
WCIIOJIb30BAaHUSI ~ OTAEIBHBIMU  TMOJAPA3ICICHUSIMH  COOCTBEHHHKAa OOBEKTa,
AKCIUTYaTUPYIOIIEH OpraHnu3aliy WM BHEITHUMU TOAPSITINKAMHU.

e "OnyOnmukoBaHo" — I TyOJWKAIMM TPOBEPEHHOM W YTBEPIKICHHOU
uHpopManuu, OJOOPEHHOM MJii HCIIOJIb30BAHUS BCEMH 3aMHTEPECOBAHHBIMU
CTOpOHaMHU.

e "ApxuB" — s XpaHEHUs] HEAKTYaJIbHON U 3aMEHEHHOW WH(MOpMaIuu.
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[Tepenaua wabopManmu Mexay obnactsmu "B pabore", "OO6muii moctyn" u
"Ony06JMKoBaHO" TOJDKHA OCYIIECTBIATHCS MOCPEICTBOM pPEANHM3alldU MPOIEAYp €€
MIPOBEPKH, paccMoTpeHus U yTtBepxkiaenusd. Joctyn k undbopmaruu COJl nomxeH
pEeryJMpoBaThCsi B COOTBETCTBUU C TMPUHATHIMH B OpPraHU3allUd IOJUTUKAMU

uH(pOpMaIIMOHHOM 0€30TaCHOCTH.
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2. CUCTEMBI OTOIVIEHUA U BEHTUISALINU B
“YMHbBIX TOMAX?”

OcHoOBHas ujes “yMHOTO JoMa’ 3aKJIIOYAETCd B MAKCUMAILHOM MCIIOJIb30BAHUH
BO3MOXHOCTEHl aBTOMATH3WPOBAHHOTO YIPABJICHUS SHEpro3arpaTaMd Ha €ro
dbyHKIIMOHUpOBaHUE. B cMBICIIe cOKpaIrieHust 3aTpaT 3Ta ujaes OJu3Ka K KOHICMIIUN
“3eJIGHOr0” 3MaHUs WM ‘3€JICHOTO” CTPOUTENIbCTBA 3JaHUM KaK Cpelbl OOWTaHUS
YeloBeKa, OTBEYAIOUIMX TpeOOBaHUSIM KOMGPOPTHOCTH, 3HEProdp(HeKTUBHOCTH,
HKOJIOTMYHOCTH M 3allUThI OKpYy:KaroIiei cpeanl [12]B COOTBETCTBUM ¢ MPUHIIAIIAMH
YCTOMYMBOTO Pa3BUTHA. ' 3e€J€HbIE” CHUCTEMbl PEUTHHTOBOM OLIEHKHA 3JaHUM
YYHUTHIBAIOT KOM(POPTHOCTH CPEIbl MPOKUBAHUS, CTETICHh COKPAIICHUS TTOTPEOICHUS
TPaAUIIMOHHBIX U UCIIOJIb30BaHUS HETPAAUIIMOHHBIX, BO30OHOBIISIEMBIX M BTOPUYHBIX
SHEPreTUYECKUX PECYpPCOB, AKOHOMHIO MATEPUAIbHBIX PECYPCOB U CHUKEHUE
BPETHOTO BO3JICUCTBUSA Ha OKPYXKAIOIIYI0 Cpely B IMPOIECCEe CTPOUTEIhCTBA M
AKCIUTYaTallMK 3/1aHUs U MPUIOMOBON TEPPUTOPHUH, TIPU aJIEKBATHON SKOHOMUYECKON
pPEHTA0CIIBHOCTH aPXUTEKTYPHBIX, KOHCTPYKTHUBHBIX U WHKEHEPHBIX PEIICHUN.

N3 cymecTByOmMUX CTaHIAPTOB  “3€JIGHOr0”  CTPOMTEILCTBA  Haubosee

pacupoCTpaHEHbI:
e LEED - pykoBOACTBO IO »JHEPreTUYECKOMY H 3SKOJOTHYECKOMY
npoektupoBanuio (CIIA);

o BREEAM - merton skonoruueckoit sxcneptussl (Benukodpuranus);
e DGNB — ceptudukar ycroitunoro ctpoutenscta (I'epmanus).

B Poccuu k Hacrositiiemy BpeMeHH pa3paboTaHa pEHTHHTOBAsl CHUCTEMa OIICHKHU
«CTO HOCTPOM 2.35.4-2011 “3enenoe CTPOUTENBCTBO . 34aHUSl JKWIbIE H
oOuiecTBeHHble. PelTHHrOBas cucreMa OLIEHKH YCTOWYMBOCTU CpPEIbl OOUTaHUS».
CornacHO [aHHOMY CTaHAAapTy YCTOMYMBOCTH Cpelbl OOUTaHUS OLIEHUBAETCA
COBOKYITHOCTBIO JI€CATU 0a30BBIX KaTEropuil, Kakaas M3 KOTOPBIX IpEJCTaBJICHA
IpYNION ONpEeAeNsAIoUX €€ KpPUTEPHUEB, BKIIOYas apXUTEKTypy, KOMQPOPT H
KayecTBO BHEUIHEW cpenbl, KOM(OPT U HKOJOTHIO BHYTPEHHEH Cpe.bl,

sHEeprocoepexkenrne u IHEProdPGeKTUBHOCTh. B COBOKYITHOCTH, ISl TPOBEIACHHUS
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omleHKH BbifienneHO 46 kpurtepuen[1l3]. MHXEHEpHBIX CHCTEM HEMOCPEICTBEHHO
kacaorcs  kateropun  «Komdpopr u  dKomoruss  BHYTPEHHEH  Cpebl»,
«OHeprocoepexxkenrne U 3HeprodhHekTUBHOCTLY, «I[IpuMeHeHne aabTepHATUBHOW U
BO300HOBIsieMOl sHeprum». CTaHAapT BBICTPOCH TaK, YTO HCIOJIb30BaHHE
ONTUMAJIBHOTO aBTOMATUYECKOI'0 YIPaBJICHUS U KOHTPOJIS MapaMeTpoOB MPUBOJIUT K
MaKCHUMaJIbHOM olieHKe kputepus. Tak, Hanpumep, no 1. 19 kareropun “Komdopt u
HKOJIOTUSI BHYTPEHHEN cpenbl” mpeanoiaraercs HazHauenue ot 10 mo 20 OamioB 3a
MEPOMPUATUS ONTUMHU3ALMK  [MapaMeTPOB  MHUKpOKJIMMAaTa IO TeMIeparype,
BJIQXKHOCTH, BO3AYXOOOMEHY; MpHYEM MaKCHUMAaJbHBIM Oaul MpeaycCMOTpPEH IMpH
BO3MOXXHOCTH  MHAMBHIYAJIbHOTO WM ABTOMATUYECKOTO PEryJMpOBaHUA, a
MUHUMAJIbHBIN Ha3HAYaeTCsl MPU OTCYTCTBUM TaKOW BO3MOXKHOCTH. AHAJIIOTMYHO TIO
1. 23 «KoHTpoJIb ¥ yIpaBiIieHHe CUCTEMaMH HHXEHEPHOTO o0ecrieueHus 3nanus» (1-
15 6ai10B) Npu HATUYUU LIEHTPAITU30BAHHOM CUCTEeMBbI yIipaBiieHus 31anueM (BMS)
C BO3MOKHOCTBIO  MHAMBHUIYaIBbHOTO (30HAJBLHOTO) PETyJIMpPOBAaHUSA HA3HAYaeTCA
15 OannoB, a mnpU HAJIMYUU JIOKAJBHBIX CHCTEM aBTOMAaTH3alMM CHCTEM
UHKEHEepHOro  obecneuenuss — 5  OamioB. Ilo  kpurepusiMm  KaTeropuu
«QHeprocoepexkeHne M AHEProd(HEeKTUBHOCTH» Oaibl PEUTHHTOBOM  OLIEHKU
Ha3HAYalOTCs 3a CHUXXKEHHUE MOoTpeOjeHuss TermaoBol (oT 5 g0 25 O6amioB) u
anekTpuueckoit 3Heprun (ot 3 10 55 6amnor).Ilpu 3ToM Mo 3MIEKTPOIHEPTUU OasIIBI
HA3HAYalOTCS pa3[eNbHO 32 CHUKEHHE MOTPEOJICHUS HMHKEHEPHBIMH CHCTEMaMH,
OCBEIICHMEM U  CUCTEMaMU KOHAULIMOHUpOBaHUS.  OTHENbHBIM  IMYHKTOM
OLICHHUBAIOTCSI MEPOIPHUATHS MO CHUKEHHIO MOTPEOICHNUs NEPBUYHON SHEPTUH, T.C.
DHEPIHH, 3aKIFOUYEHHON B TOIUIMBHO-YHEPIeTHYECKHX pecypcax [14].

Takum 00pa3oM, HCIMONB30BAHUWE TEXHOJOTUNH “YMHBIH JOM~ BMECTE C
“3e7I€HBIM”’ CTPOUTEIBCTBOM B IPUMEHEHHH K CUCTEMaM OOECIIEUEHMS U YIIPaBIICHHUS
MUKPOKJIMMATOM 37aHUs 3aKJII0YAETCS B YBEIMYCHUH d(PPEKTUBHOCTU UX PabOTHI, C
TOYKHU 3PEHUSI CHUKEHUSI SHEPro- U PecypcornoTpeOIeHUs: U BPEAHBIX JJI MPUPOIbI

BBIOPOCOB 0€3 CHIKEHUsI KOM(OPTHOCTU MPOKUBAHUS €r0 OOUTATENCH.
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Cnoco0b1 yBesinueHHs1 3(PPEeKTUBHOCTH PadOThI CHCTEM

CHMkeHNe HArPYy30K Ha OTOIUIEHHMEe M OXJIaxKIeHue. BaKHbIM 1Iarom uis
Makcumuzanuu 3¢dexktuBHocT OBK B 31aHUM sBIseTCA CHMXKEHHME HAarpy3ku Ha
ororieHue MW oxjaxnaenue [15]. CamMbIM TIPOCTHIM  CHOCOOOM  CHIDKCHHS
TETJIOBBIICTICHUN (M COOTBETCTBEHHO HArpy30K CHCTEM OXJIQXKICHUS) SIBIISETCS
ycTaHoBKa OoJiee 2(h(PEKTUBHOTO OCBELICHUS U AJECKTPOHUKHU. Jlamma HakalvBaHUs
co3maer Oosplioe KomuuecTBO Temia. CoBpeMeHHOE 3HeprocOeperaromiee
(bIyopecieHTHOE U CBETOJUOJIHOE OCBEIICHHE O0ECHEYMBAET TaKOE K€ KaueCTBO
CBETa MpH MEHbBIIEH TeriooTnaye. KoMmbloTephl, cepBepbl, npyras ObITOBas H
MIPOMBIIIUICHHAS AJIEKTpOAaIapaTypa TaK¥XKe CO3/aI0T 3HAYUTEIHHBIC
TEIJIOBBIJICTIEHUSI UM 4YacTO MOTyT OBbITh 3aMEHEHbl 0OoJjiee 3HeprocOeperaronmm
obopynoBanueM. TemHBIE IIBE€Ta CHApY>KU 3/aHUS YBEIUYUBAIOT TMOTJIOIICHHE

COJIHEYHOTO TEIIa, YBEJIMUMBas Harpy3Kky Ha cucteMbl OBK.

YMeHbllIeHne Harpy3KH Ha OXJIKJIEHWE U OTOIUICHHWE MOXKET OBITh IOCTUTHYTO
MyTeM YCTAHOBKU Jy4llled TeIUIOu30sauuu U Oojee 3((PEKTUBHBIX OKOHHBIX
KOHCTPYKIIMA ¥ Y3JIOB WX TPUMBIKAHUS K OTPAKIAOIMIMM KOHCTPYKIIHSIM,
WCKIIFOUCHHSI HCHOPMUPOBAHHOW MH(HIbTpanuu u 3Kkchunbtparuu. [lomemenus B
3IaHUU YacTO HYKJAIOTCS B OXJaXJICHUU HE TOJBKO JIETOM, HO M B IEPEXOJIHbIC
MEPUOJIbI TO/Ia, KOT/Ia TeMIepaTypa U BIAKHOCTh HAPYKHOTO BO3AyXa JIOCTATOYHO
HHU3KH, 4YTOOBI OOECIEYUTh OXJIAXKIEHHE 0€3 MCHOJIb30BaHUA XOJIOIMIHLHOTO
obopynoBanus (“‘ecTecTBeHHOE OXJaxIaeHHe  Win “QpuKyIuHT”). AHAIOTUYHO,
OTOIJICHUE B OTH TEPUOABI MOXKET 3a4acTyl0 OOECIeYMBATHCA HCIOJIb30BAHUEM
peKyIepaIu BeITSHKHOTO BO3AyXa.

TouHoe ompeneneHne THUNOPa3MepoB 000pyAoBaHUs. Ype3BbIUAHO BaXHO
TOYHOE OIPEJICIICHUE TUIIOPA3MEPOB 00OPYIOBaHUS U Pa3MEPOB TPYyOOIPOBOOB U
B0o31yx0BoA0B cuctreM OBK. OHu paccuuThiBaloTCsl Mo TpeOOBaHUSIM HOPMATHUBOB
MPAKTUYECKH HA MaKCUMAaJIbHBIC JJIS1 TAaHHOTO KJIMMATHYECKOTO paiioHa HArpy3KH IO
HarpeBy M OXJIAKICHUIO, 1 KPOME TOTO, IPOSKTHPOBIIUK 3aKJIaJIbIBACT HEKOTOPBIH

3arac MOIIHOCTH IIO 3aJaHHUIO 3aKa3dhMKa HWIH II0 CO6CTBCHHOMy YCMOTPCHHUIO.
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[TosTOMy »3J€MEHTBI CHUCTEM OTOIUICHUS, BEHTWISIIUU M KOHJIUIUMOHUPOBAHUS
BO3AyXa YacTO HMEIOT Topa3fo OONbIIME TUIOpPa3MEpPhl, YeM OTO PpPEaTbHO
HeoOxoaumo. Ilpm  HWcCHoNb30BaHMM  HEABTOMATHU3WPOBAHHOTO  WJIM  IJIOXO
aBTOMATHU3UPOBAHHOTO 0OOPYIOBAHMSI 3TO IPUBOIUT K YPE3MEPHOMY PACXOI0BAHUIO
SHEPruu M JUCKOMQOPTY BCIEACTBUE MEPErpeBa WU MEePEoXIIAKACHUS MOMEIIEHUH.
Eciu ke Tumnopasmepsl 00OpYyAOBaHUS YMEHBUIUTH MPOU3BOJIBHO, TO MOTYT
BO3HHMKHYTh 3aTPYJHEHHs C 00ECIEYEHHEM HOPMATHBHBIX YCIOBUWA B MOMELICHUU.
YMeHbllIeHne pa3MepoB TpyOOIIpOBOIOB U BO3ayX0BoA0B cucteM OBK, mpuBoas k
CHW)KEHUIO HWHBECTHLIMI BCIIEJCTBHE HSKOHOMHUHM MAaTEPHAIBHBIX PECYPCOB NpH
CTPOUTEIBCTBE, YBEIUYUBAECT SHEpro3aTpaThl Ha CTaJdUd OHKCIUTyaTallud H
TEXHUYECKOTO 00CITYKMBaHUS 32 CUET YBEIMYEHHOI'O COMTPOTUBIICHUS MEPEMEILICHUIO
paboueil cpenpl, a TaKkKe K CHIDKEHUI0 KOM(OpTa M3-3a MOBBILIEHHOTO IIyMa TaKUX
cucteM. B coBpeMeHHBIX mporpaMMHBIX KoMiuiekcax BIM oObI4HO 3aKjiagbIBalOTCs
METOMKH PAcCUyeTOB IO ONTUMAJIbHBIM 3HAYEHUSAM YAEJIbHBIX MOTEPh AaBICHUS WIH
CKOPOCTEW JBUKEHUS BOJBI UM BO31yXa.

3/1ech TakKe HY)KHO OTMETHTb, YTO JJIA MOBBIMICHUS 3HEProddHEKTUBHOCTH
paboThl cucTeMa JOKHA paccMaTpuBaThCS B 1IE€JIOM, a HE KaK COBOKYITHOCTb
OTIIEJBHBIX JIeTaliell Uil KOMIOHEHTOB. Hanpumep, B cucreMe KOHAMIIMOHUPOBAHUS
«quyuiep-(QOIHKOUI» YWIJIEp SBISETCS OCHOBHBIM KOMIIOHEHTOM M OCHOBHBIM
norpedburenem sHepruu. OpHAKO TPOCTONW BBHIOOP BBICOKOMPOU3BOAUTEIHLHOTO
qyuiepa enje He rapaHTHPYET BBICOKYIO MPOU3BOJUTEIBHOCTb CHUCTEMBI B IIEJIOM.
Takoe BcmoMorarenbHOe O0OpYyAOBAaHHME, KAaK  BEHTWJIATOPBI,  (PIHKOMIIBI,
BO3IyXOpacHpeenTeNN, TaKKe OKa3blBae€T CYIIECTBEHHOE BIHUSHUE Ha OOUIYIO
s dextuBHOCTE. HeaddekTuBHOE BcmomorareinbHOoe 000pyAOBaHHE BAOOABOK K
IJIOXO CIPOEKTUPOBAHHOW M YCTAHOBJIEHHOW CUCTEME MOTYT CBECTH Ha HET €€
obmyro  addextuBHocTh.  Hampumep, mnpu  pasMenieHMd  BEHTHJIATOPOB,
BO3/yX03a00pHBIX W  BBIXJIONMHBIX YCTPOMCTB JIOJKHBI ~ OBITh  MCKJIIOUYEHBI
OTpaHUYCHHUS TOTOKYy BoO3ayxa. HapyxHbie OJOKM KOHAUIIMOHEPOB JOJIKHBI
pacrnoJiaraThCsi JIOCTaTOYHO Jajeko JApyr OT JApyra, 4roObl MpeaoTBPaTUThH

PEIUPKYJIAIHIO TEIIa, HO MAaKCUMAJIBHO OJIM3KO K BHYTPEHHHUM OJIOKaM.
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IMocnenoBaTenbHocTh padoThl cuctem. Cucrembr OBK pabortaroT mo 3apanee
OTIpENETICHHOW TOCHIeI0BaTeNbHOCTH omepanuid. [locienoBaTenbHOCTh PabOTHI
uMeeT pemiaroniee 3HadeHue s d¢dexktuBHocTH cucteM OBK, Tak kak 1o
MOCJICTIOBATEILHOCTH OIepaIuii OyJIeT OmpenesiThCs B3aUMOACHCTBHE CHCTEMHBIX
koMroHeHTOB. Hampumep, cuctema OBK 00buHO cpabaTbiBaeT, Korja T€pMOCTAT
ONpEJENsIeT, YTO TeMIlepaTypa BO3AyXa B MOMEIIEHHWU OTJIMYAETCS OT 3aJaHHOU
TemnepaTypbl Tepmoctara. Korma 53TO NpPOUCXOAMT, KOHTAaKThl B TEPMOCTATe
3aMBIKAIOTCSA, W YOPABISIONIEE HAMpsHKEHUE T0/IaeTCd Ha  KJIEMMBI  IUIAThI
yOpaBJE€HUs, YTO NPUBOAUT K 3alyCKy BEHTHISATOpA. 3aTeM IjiaTa yNpaBiCHUs
MOJAET YMOPAaBJISIONICe HANpPSHKEHWE HAa KOHAEHCATOpP, 3aCTaBlisisl pejie 3aMKHYTh
KOHTaKkTbl. Torjga Ha KOMIIpeccop MOJAAeTcs MUTAHWE, U OH IOBBIIIAET JABJICHHE
razo00pa3HOro XjajJareHra B CUCTeMe, HeOOXO0IMMOE JJIsl TPOXOKIACHHS TIOCTIEAHETO
yepe3 TEemI00OMEHHHUK KOHeHcaTopa. B KoHAeHcaTope XJIaJareHT OXJIaXIaeTcs U
KOHJIEHCUPYETCSI B JKUJKOCTb, M 3aTE€M 3aKauMBaeTCs B WCIHApUTENb 4Yepes
pEryJMpYIOIIEe MOTOK JIPOCCETUPYIONIEE YCTPOUCTBO, YTO MPUBOAUT K CHIKCHUIO
naBieHus xJjagareHta. L{upkynsiuss  Bo3dyxa B TEMJIOOOMEHHUKE HCIAPUTEINS
oOecrieunBaeTcss BEHTWIATOpPOM. llepemanHoe OT BO3Ayxa K XJIQJareHTy TeIio
HarpeBaeT XJIaJareHTa A0 TeMIEpaTyphl BbIllI€ TOUYKH KUMeHHUs. BHOBb nepenieimii
B ra3000pa3HOE€ COCTOSIHME XJIaJareHT CHOBa momajaaeT B KoHjaeHcatop. I[Iporecc
OyZeT MOBTOPATHCS JO TEX MOp, MOKa TeMIlepaTypa He YCTAaHOBUTCA Ha TpeOyemMoM
ypoBHe. Ilocie 53Toro KOHTakThl OyAyT pa3OMKHYThl 4epe3 TepMocTaT, |
YIpaBISIONIEE HAMIPSKEHUE, T10/]ABAEMOE B TI€Ub WU KOHJIUIIMOHEP, OTKIFOUHUTCS.

JIkemnyaranus. PazMelienre onpeAaeieHHbIX KOMIIOHEHTOB TAKXKE BIUSET Ha
4acTOTy OOCIyXHMBaHUSI CHUCTeMbl. be3 O0O0CIy)KUBaHUS CHUCTEM OTOIUICHUS,
BEHTWISIIUA W KOHAUIMOHUPOBAHHUS BO3JlyXa HEBO3MOXKHO MOJJAEPKUBATh HX
3O PEKTUBHOCT M MPOU3BOAUTEIBLHOCTh, a [JIi €ro MpoBeAcHUs TpedyeTcs
JIO0CTaTOYHOE MpocTpaHcTBO. llepenonHeHHoe 00OpyAOBaHUEM  TEXHUYECKOE
MPOCTPAHCTBO 3aTpyaHsAET paboOTy TMepcoHanma, W BEPOSTHOCTH TOTO, HYTO
obciy:xuBaHue OyAeT peryjJspHbIM, YMeEHbIIaeTcsa. Jliuga omnepamnuii  3aMeHbI

(GUIBTPOB, U MEHEE YaCThIX, HO TAKXE JIOCTATOYHO PETYJSPHBIX 3aMEH pPEMHEH,
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BAJIOB, MOJIIMIIHUKOB W KAaTYIIEK, KOMIIPECCOPOB, BEHTUJISITOPOB, PErYJISPHOCTb
OCMOTPOB U TEXHHYECKOrO OOCHY>KMBaHHS HMMEIOT 3HAUE€HHE, €CJIM IOCTaBJCHA
3a/1aya 00ecreuynuTh MaKCUMYM 3(PPEKTUBHOCTH KU3HEHHOTO IIMKJIa CUCTEMBI.

BeiTecHsiromasi BeHTWiIAuMA. KOHUENUINS «BBITECHSAIOMAS BEHTUJISALUS»
MOXKET 3HAYUTEIbHO MOBBICUTH 3pPextuBHOCT, cucteM OBK u mpoBerpuBanus
noMenieHusi. TpaaulMOHHAs  BEHTWISIIMUS  (CMEUIMBAIOIIEr0 THMA) CO3JaeT
MOCTOSIHHYIO CMECh BO3JyXa CpPEJHEro KauecTBa, IepeMelinBas TypOyJIEeHTHBIH
MOTOK CBEKEro BO3/lyXa C OTPaOOTaHHBIM BO3JyXOM, KOTOPBI HAMOJHEH BPEAHBIMU
BBIICJICHUSIMU OT Pa3jIMYHbIX HCTOUYHUKOB — JIIOJIeH, 000pYAOBaHUs, OTACIOYHBIX U
CTPOUTEBHBIX MATE€PUAJIOB. B BBITECHSIOMIEH BEHTHIISLIMM MEIJIEHHO JBUKYIIAKUCS
NOTOK CBEXKETro BO3[yXa MOAAETCS HEMOCPEACTBEHHO B pabOdyl0 30HY Tak, YTOOBI
BBITECHUTHh OTPa0OTaHHBIM BO3AyX TOJ TMOTOJOK, a 3aTeM YIaJIUTh €ro us3
IIOMEILICHHS 4Y€pe3 BBITSKHBIE PELICTKU. JTO CO3HACT JIBAa KAYECTBEHHBIX YPOBHS
BO3/lyXa B KOMHATE. CBEKHWI NPOXJAIHBIA BO3IyX B HIDKHEH (pabodeil) yactu u
OTpabOTaHHBIN TETUJIBINA BO3AYX B BepXHel uactu. [Ipy 3TOM BO3HMKAET €CTECTBEHHAS
KOHBEKIMA: XOJIOJAHBIM BO3AYyX, OXJaxzaas JIoAed W OoTOMpas Temio OT
o0opynoBaHusl, MOAHUMAETCA MO MEpe TOro, Kak caM HarpeBaeTcs. BrITecHsromas
BEHTWJISIIIAS CYIIECTBEHHO TMOBBIMIAeT KoMpopT B pabouell 30HE, OJHAKO e€e
npeumyiiecta Ha cragusax JKL[ oOocHOBaHMST WMHBECTULIMMA, MPOEKTUPOBAHMS U
MOHTaka BECbMa CIIOPHBI, TOCKOJIbKY JIJIS ITOJAA4X BO3/1yXa C HU3KMMHU CKOPOCTAMH U
HeOOJIBIION paboueil pasHOCTHIO TeMIepaTyp HEOOXOIWMO COOpYXkaTh JOCTATOUHO
IPOMO3JKHE BEHTWISUMOHHBbIE cHCTEMBL. C Jpyroil CTOpPOHBI, TAaKHE CHUCTEMBI
sd¢dexkTuBHBl Ha SkKcrutyatauroHHo ctaauu JKILI, mockoiabKky MoryTt Haumbojee
OBICTPO U TMOKO pearupoBaTh HA U3MEHEHUE OKpYXKarolux napameTpos. K npumepy,
IpyU MOKUJAHUHM YEJOBEKOM pabodeil 30HbI Takas CUCTEMa MOXET PE3KO CHUXKATb
KOJIMYECTBO I10JIaBA€MOT0 B 30HY JIBIXaHHUSl CBEXKEro BO3/lyXa, YTO 3HAYUTEIHHO
COKPaTHUT 3HEPronoTpedaeHue.

Yunpasaenne OBuKB. Cuctembr OBK n0/KHBI KOHTPOJIMPOBATH EPEMEHHBIE

mapaMeTpbl CUCTCEMBI U €€ KOMIIOHCHTOB. 910 AaBJICHUC W PACXO/[] ) XKUJAKOCTH U rasa,
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TEeMIepaTypa M BIAKHOCTh BO3/yXa, a TaKXKe CKOPOCTh M COCTOSIHHE BKIJIIOUEHUS /
BBIKJTIOYEHHS] MEXaHUYECKOT0 000py0BaHUS.

Psan MHCTpYMEHTOB M TEPMUHAIBHBIX YCTPOMCTB, JOCTYIIHBIX Ha II0JIEBOM
ypoBHe (HwkHem ypoae, field level), wmcmomesyrorcs s cOopa JaHHBIX W
ynpasiieHHs B cucteMe. CUCTEMHBIE KOHTPOJIEPHI UCIIOJIB3YIOT BXOJAHBIE TAHHBIE U
JAHHBIE OT CEHCOPHBIX YCTPOMCTB Ul IPUHATHS DPELICHUH O CHUCTEME, a 3aTeM
YIOPaBISAIOT UCHOJHUTEIBHBIMU YCTPOICTBAMH Ha OCHOBE BXOJHOW HH(pOpMaIUU.
JlaTuukyu W NepeAaTdyukd  BKJIKOYAOT B ce0s  TEpMOCTaThl, IEpeJaTYUKH
auQepeHInaIbHOTO0 JaBJICHUs SKUIKOCTH Ui HAcOCOB M YHJUIEPOB, JaTUYUKU
I epeHInaIbHOTO JaBJICHUs MM JKUIKOCTEM M IOTOKAa BO31yXa, JaT4UKU
CTaTUYECKOI0 JABJICHUS, JATYMKU JABJIICHUS BO3AyXa M JAaTYUKHU BIIAXKHOCTH.
IIpruMepoM HCHOJHUTEIBHOTO MEXaHW3Ma WM ONeparopa SBIIETCA IPHUBOL,
KOTOpBIM YCTAHOBJIEH Ha Bajly 3aCJIOHKH M 3aIlyCKaeT Hadajo ee padoThl.

Omnepansi MOXKET ObITh HayaTa TEMIIEPATYpHBIM JaTYMKOM, KOTOPBIM MpH
OoOHapyXKeHUH OTKJIOHEHUS TeMIIepaTypbl OT 33JaHHOTO 3HAUYEHUS! CUTHATTU3UPYET 00
3TOM KOHTPOJUIEPY, IIOCIE YEr0 KOHTPOJUIEP IOCHUIAET CUTHAJ HUCIOJHUTEIBHOMY
MEXaHM3My Ha  BKJIIOYEHME [JBHUIaTellsd, KOTOPBIA OTKPBIBAET WM 3aKPBIBACT
3aCJIOHKY. OTH YCTPOMCTBAa MOTYT B3aMMOJEWCTBOBATH JPYr C JAPYIrOM WIHA C
KOHTPOJUIEPOM aHAJIOTOBBIMH WJIM LU(POBBIMU CUTHAJIAMU. AHAJIOTOBBIE BXOIHBIC
CUTHAJIbl Ha KOHTPOJUIEP MOTYT MPEACTABIATH COOONM HEMPEPHIBHO M3MEHSIOMIMNACS
CUTHAJI OT BHEIIHEr0 YCTPOMCTBA WIM JATYMKa, TAKOIO KaK JaT4UK TEMIEpPaTyphbl.
[uppoBble BXOAHBIE CHUTHAJIBI KOHTpOJJIEpAa — 3TO MPOCTO CHUTHAIBI C ABYMS
BO3MOXXHBIMH COCTOSIHUSIMHM  (BKJIFOUEH/BBIKJIIOYEH), MOCTYMAIOIIMEe OT BHEIIHUX
YCTPOMCTB WM JAaTYMKOB, TAKMX KAaK BBIKJIIOYATENb. AHAJOTOBBIE BBIXO/IHBIC
CUTHaJIbl KOHTPOJUIEPA SABIIAIOTCA MPONOPLMOHAIBHBIMU IIEPEMEHHBIMU CUTHAJIAMM,
IIOCBIJIAEMBIMU KOHTPOJUIEPOM [UJII HACTPOMKHU MCIIOJHUTEIIBHOIO MEXaHW3Ma WIIU
BHEILIHEr0 YCTPOMCTBA YIpPaBIEHUs, TAKOT0 Kak npuBoJ kianaHa. L{udpoBoit Beixoa
OT KOHTpOJIIEpa IMPEACTaBIsIET OO0 NBYXIO3UIIMOHHBIN CUTHAJI OT KOHTPOJUIEpa K
IIPUBOAY, HampuMep, BBIKJIIOYATENb IIYCKAa-OCTAaHOBA  pEjl€  BEHTWIATOPA.

BoJIBIIMHCTBO IOJIEBBIX YCTpOﬁCTB n O6OPYHOB3HHH JJIA CHCTEM aBTOMAaTH3alluH
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3IaHUA B3aMMOJICUCTBYET HA HU3KHUX CKOPOCTSIX CeTH, 0O0brdHO Menee 1 MoOwuT/c.
CeTb cBsI3U ISl CUCTEMBI aBTOMATH3AIUH 3[JaHUI OOBIYHO HAXOAUTCS B (pU3MUECKON
TOIIOJIOTUN «3BE3[1a» WM «IIMHA» OT KOHTposuiepa. Crapble CUCTEMBI YNPABJICHUS
CUCTEMOM  OTOIUIEHHS,  BEHTWISALMM W  KOHJAMIMOHHWPOBAaHUSA  BO31yXa
o0ecneynBaIUCh AJIEKTPUUYECKUM WJIM ITHEBMAaTHYECKUM 00opyaoBaHueM. OpHako
npsmoe g posoe ynpasienue (DDC — direct digital control) o6sran0 Bconb3yeTces
B Oonee cnoxsbix cuctemax OBK. DDC mo3BoisieT CHUCTEMHOMY KOHTPOJUIEPY
BBIUMCIIUTh IOCJIEOBATEIBHOCTh OIEpalii Ha OCHOBE LHU(POBOro BXoAa OT
CUCTEMHBIX JAaTYMKOB. SBIsAACh HUPPOBBIMH CpeacTBamMu ympasieHus, DDC
CIIOCOOHBI TPOU3BOUTH aHAIOTO-IIU(PPOBBIE U IUPPO-aHATIOTOBBIE TPEOOPA30BAHMUSL.
B oTnamume OT 3MEeKTpUYECKOro WM IMHEBMaTH4ecKoro ympasiieHus, DDC moxer
OBITh 3aITPOrPaMMHUPOBAHO /IS JIF0O0H MOCIIEeI0BATEIbHOCTH OMepaliuii.
KoHTpoiepsl MOTyT Ha3bIBaThCSA IO Pa3HOMY: BEAYIIUM, BEJOMBIN, TEPMHUHAII,

sTak U Apyrue. Apxurektypa cereBoil cucrembl OBK o00buHO cocTouT U3
CJIEYIOIIMNX CETEBBIX YPOBHEM:

e YpOBEHb ylpaBIICHUA

e KoHTposepsl ypoBHS CUCTEMbI WM YPOBHS 3J1aHUS

e KoHTpoJIephl HUXKHETO (ITOJIEBOT0) YPOBHS

YPpOBEHB yIIpaBICHUS
Briciinm ypoBHeM cuctemsl yrpasiienuss OBK siBiisieTcsti ypoBeHb yIipaBlIeHUS,
COCTOSIIIIMMA M3 MEPCOHAIbHBIX KOMIIBIOTEPOB, MOAKIIOUEHHBIX yepe3 ceTh Ethernet.
Otu paboyue CTaHIMM OMeparopa MOryT B3aUMOJEUCTBOBAaTh, ONPAIIUBATH U
KOHTPOJIUPOBATH JIFOObIE KOHTPOJIJIEPHl U YCTPONCTBA B CETH. Y POBEHBb YIPABJICHHUS
00€ecreuynBaeT MHOXKECTBO (PYHKIIUA:
® QJIMUHUCTPUPOBAHUE U yrpasiieHne cuctemoin OBK;
® [POrPAMMHUPOBAHHUE IS CUCTEMBI M JPYTUX KOHTPOJLJIEPOB, BKIIOYAS
MOCJICA0BATEILHOCTD PAOOTHI;

e 0oTOOpaXeHHe CUCTEMHOW HH(pOpMaLUK;
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® CHCTEMHBIE OTYETHI;

® CHCTEMHOE IIJIJAHUPOBAHHUE;

® ApXMBHPOBAHME U aHAJIN3 COOPAHHBIX TAHHBIX;

® pPE3EpBHOE KOMMPOBAaHUE 0a3 JaHHBIX KOHTPOJLIEPA,
® OTYETHI U aHAJIM3 AaBAPUIHBIX CUTHAJIOB;

® aHauu3 TCHJCHLHUN.

Cucrema OBK o00bunHO ympaBmsiercss paboueit cranumen cepBepa u 1K
OIepaTopa, ¢ UCHOJIB30BAHUEM CTAaHAAPTHBIX ONEPALMOHHBIX CHUCTEM, CIIEIIMAJIBHBIX
nporpaMMHbIX npuwioxkeHuid OBK, rpaduueckoro wuHTepdeiica u poctyna B
Wutepuer. Cucrema ynpasienuss OBK mMoxeT ObITh conpsikeHa WM HHTETPUPOBAHA
C CUCTEMOW IOKApHOM CHUTHAIM3aLMH, BUACOHAOJIIOJEHUS, KOHTPOJIA JOCTylla U
ynpasienus ocsenieHueM. Cucrtema OBK Takxke sBISIETCS BA)KHON YaCThIO CUCTEMBI
ylnpaBieHUs O00OpYJOBaHMEM U OOCIy)KHBAaHMEM, B TIIEPBYIO OdYepenb, Ui
OTCJIC)KUBAHMS TIApAMETPOB KJIMMATa W YIPABICHUS MMM, U U1 ONTUMHU3ALMU

HCIIOJIb30BAHUS SHCPIUU.

Koumponnepol cucmemnozo yposs unu yposHs 30anusl

KoHTpomnnepsl CHCTEMHOTO YPOBHS WJIM YPOBHS 3aHUS MOAKIIFOUEHBI K YPOBHIO
yopasieHus. B CHCTEMHOM OKpYKE€HMHM, HAalpUMEDP, YHUBEPCHUTETCKOIO T'OPOAKA,
KOHTPOJUIEPBI YPOBHS 3JaHUSA MOTYT HOJAKJIIOYATHCS YEPE3 CETh KamIyca K YPOBHIO
ynpasieHust cucteMor ymnpasieHus OBK. DTu KOHTpoiuieppl MOTYT HalpsMyro
ynpaisaTh obopynoBanrem OBK (kak mpaBuiio, BEHTHIALUOHHBIMU YCTAHOBKaMH )
WJIM KOCBEHHO YEPE3 CETEBBIE KOHTPOJUIEPHI HUKHETO YpOBHs. KOHTpoIUIepsl ypOBHS
CUCTEMbl 00pabaThHIBAIOT OMNEpalUd BCEX KOHTPOJIEPOB HA HUIKHEM I[OJIEBOM
ypOBHE, COOMPAIOT W MOAAEPKUBAIOT JaHHBIC, U MOTYT paboTaTh KaKk aBTOHOMHBIE
0JIOKHM, €ClU CBs3b MOTEpsiHa Ha ypoBHE ymnpasieHHs. CHUCTEMHbIE KOHTPOJUIEPHI

UMEIOT OJIHOPAHTOBYIO CBSI3b C APYTUMU KOHTPOJUIEPAMHU.

Koumponnepul nonesozo ypoens
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KoHTposepsl 1OJIEBOrO ypOBHS OOCIYXUBAKOT 3Ta)XW 3[0aHUA, a TaKkKe
KOHKpETHbIE 00JacTH, MPHIOXKEHUsS U ycTpoiictBa. OHU OrpaHMYEHBl Kak IO
(YHKIMOHATBHOCTH, TaK U 10 BO3MOXKHOCTSIM MOJKIIOUEHUs. B 3Ty rpynmy Bxoast
koHTpoJuiepbl DDC, MexaHn4eckne KOHTPOJIEPBI U KOHTPOJUIEPHI MPUIIOKEHHM.

Kontpomnepst DDC  Moryr mnoanepKuBaTh HECKOJIBKO — IPUJIOKECHUM,
OMpeJeTeHHbIE CETU YCTPOMCTB WM KOHKPETHBI KOMIIOHEHT OO0O0pyA0BaHMUS,
Hanpumep, 00K KOHAMIMOHUpoBaHus Bo3ayxa. Kontpomnep DDC o06bryHO nmeer
BCTPOCHHYIO NaMsATh, ONEpPalMOHHYIO cucTteMy U 0a3zy nannbix. Kak DDC, Tak u
MEXaHMYECKHUE KOHTPOJUIEPHI BBINOJIHAIOT YNPABICHUE C ITOMOLIBIO AJITOPUTMOB
ynpasieHus. Harmpumep, KOHTpOIUIep MOXKET U3MEPATh TEMIIEPATypPy WU BIIAXKHOCTh
B OINPENEICHHOW YacTH 3/IaHUS U HAa OCHOBE M3MEPEHUS HANPSIMYIO MPOWU3BOIAUTH
OXJIXKEHUE, HaIrPEB, YBIAKHEHUE WIIA OCYILIEHUE B OTOM YaCTH 3/1aHUS.

Hekortopble BuAbl MEXaHHMYECKOTO 00OPYIOBaHUA, HapUMEp, YCTPOUCTBA IS
KOHJIMIIMOHUPOBAHUS BO3AYyXa WM YWIUIEPBI, MOTYT OCHAIIaThCAd KOHTPOJUIEpAMHU
MOJIEBOTO YPOBHSI U COOTBETCTBYIOIIMMHU MIPHUBOJAMH B COCTaBe OOOPYIOBaHMUS.
CucTeMHBIE KOHTPOJUIEPHI MO3BOJISIOT MOJEBBIM KOHTPOJUIEPAM B3aMMOJICHCTBOBATH
C JAPYTMMHM IIOJIEBBIMM KOHTPOJUIEPAMH WJIM T'PYNIOW IOJIEBBIX KOHTPOJUIEPOB, a
TaK)kK€ MMETh JOCTyN K 0a3am JnaHHbIX U nporpammam. Kourtposiepsr DDC moryt
TaKXe HMCII0JIb30BaTh YJAJICHHBIC KOHTPOJUIEPHI crielranbHoro HasHaueHus (ASC —
application-specific controllers) miast Takux yCTpPOHCTB, KakK peryjampyembie
Bo3ayxopacnpeaenurean (VAV [Variable air volume]-terminals).

Cuctembr  ynpasnenuss OBKB  pa3BuBaroTcs 11 KCIOJIb30BaHUSA
MHTEJJIEKTYalIbHOM MH(PPACTPYKTYphI 3AaHUsI. DTO OTHOCUTCS K YPOBHIO YIIPaBJICHUS
cucremoi OBK wum pacmmpsieTrcs wuiam CIyCKaeTcs IO CETEBOM HepapXuu Ha
cucteMHoM u TmionieBoM  ypoBHe. [lpunastne ATSI/TIA/EIA-862 anpecHo-
CTPYKTYPUPOBAHHOW HWHMPACTPYKTYphl Ui CHUCTEM aBTOMAaTH3allUM  3JaHUU
ITO3BOJISIET HCIIOJb30BaTh CTAHAAPTHYI0 HEIKPAHUPOBAHHYIO BUTYIO IAapy MEIHBIX
kabenel U BOJJOKOHHO-ONTHYECKHE Kabeu, KOTOpbie OY/IyT UCIIOJIb30BATHCS BO BCEH

cucreme yrpasienns HVAC.
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Xora nporokon IP-cetm MOXeT HCHONB30BaThbCs HA YPOBHE YIIPABICHUS,
npotokosibl BACnet unu LonTalk, BeposiTHO, OyayT MCHONB30BaThCA Ha JAPYTUX
ypoBHsix. CereBoii mpotokon BACnet (Building Automation and Control network)
IIPUMEHSETCA B CUCTEMAax aBTOMAaTH3alMU 3[JaHUW U CETSIX YIPABJICHHS, a TPOTOKOI
LonTalk komnanuu Echelon Corporation onTHMH3UpPOBaH 1O 3aJa4 MOHUTOPHHTA
Y YIPaBICHUS JJISI CETEBBIX YCTPOWCTB, B3aUMOAECHCTBYIOIIMX 4YEpE3 TAKUE CPEIbI
KOMMYHUKAllMM, KaK BHTas 1apa, JIMHAA DJEKTPONUTAHUS, ONTOBOJIOKHO,
OecripoBOIHBIE paguovacToTHhIe cpeanl. Bmecte ¢ tem LonTalk mpenocramiser
MapIIpPyTU3aTOPhI AJIs IIEPEX0/1a OT CBOET0 COOCTBEHHOTO MpoTokoia Kk IP, a manHbIe
BACnet nepenocsitess Ha IP co cranmapramu tunma BACnet / IP, uro ompenenser

noMuHupoBanue IP-riporokoia.
IIpumepsl ymMHbIX TexHO0THH B cuctemMax OBK

CymecTByrone CMapT-TEXHOJOTHHM  IpeIaraloT  CIocOObl  «ITOBBILICHUS
uHTeiekta» B cucremax OBK myrem ux OecnpoBogHOrO mpHcoenuHeHHs (Ipu
nomout WiFi unmu Bluetooth) x apyrum yctpoiictBam. Hampumep, ycraHoBka
«YMHOT0» BO31yXOpacHpeAeTuTeNs Uil YIpaBiIeHHUS PacXoJ0M MOJaBaeMOro WM
yHaasieMoro W3 TIOMELICHHS BO3AyXa MPUBEAET K YMEHBIICHUIO HArpy3ok Ha
OXJaXJCHHE W OTOIUICHHE — TaKWe pPEeIIEeTKH MOryT OBbITh HACTPOCHBI Ha
OTKPBITUE/3aKPBITHE 110 PACIIMCAHUIO B Pa3HbIX KOMHaTax. OTomieHne/OXIaxIeH1e
TOJIKO MCIOJIb3YEMBIX B TAHHBI MOMEHT MOMEUICHUI MOXET CHU3UTh OTpeOIcHe
sHeprun 10 30%. Kpome Ttoro, monp3oBarenp YK€ HE OCTaBUT BKJIIOUYEHHBIM
TEPMOCTAT CHUCTEMbI OTOIUICHUSI WM KOHIUIIMOHUPOBAHMS, BBIXOS M3 MOMEIECHUS.
BrimonHenue 3Toi 3aayM B aBTOMATHYECKOM PEXHME TaKKe YMEHBLIAeT Bpems,
3aTpayMBaeMoOe Ha 3TO IOJIb30BATENIEM, U YBEIMYMBAET €ro KOoMQopT. Y1o0cTBO
HCIIOJIb30BAaHUSI — COBPEMEHHBbIE MOOWJIbHBIE TEXHOJIOTMU TO3BOJISIOT YIPABISThH
TAKUMH CHCTEMaMH YAAJCHHO, HamnpuMep, BKJIIOYWUTH JOMOJHUTEIbHBI HaTom
MOMEUICHUH 32 HECKOJIBKO MUHYT JI0 MPHUOBITUSL B KBAPTUPY WM TEpea OTXOJOM KO
CHY.
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YMHbIE UHKEHEPHBIE CUCTEMBI B3aUMOJCHCTBYIOT HE TOJILKO C MOJIb30BATENEM,
HO U C OKpyXxawien cpeaou. Hampumep, cucrema MOXKET pearupoBaTbh Ha
M3MEHEHHE TEMIIEPATYPbl HAPYKHOIO BO3yXa KaK IO JaHHBIM HAPYKHBIX TaTUYHKOB,
TaK Y UCMOJIb3Yysl KPATKOCPOUHBIE MPOTHO3bI OTO/bI JJIsl IPEBEHTUBHON PEAKIIMU Ha
KJINMAaTUYECKUE N3MEHEHUSI.

Kpome «yMHBIX» peIIEeTOK, CYIIECTBEHHOTO YyBENIHYEHUS HPHEKTUBHOCTH
cucteM OBK MOXXHO MOCTHYH MyTeM «YBEIWYEHUS MHTEIUIEKTa» TAaKUX OOJBIINX
noTpeduTeNeil SHEpPrun, Kak KOMIIPECCOphI, BEHTUJISITOPbI M Hacockl. B pgaHHOM
Cilydae JIOCTaTOYHO aBTOMATH3UPOBATh M COKPATUThH BpeMs PabOThI ATUX YCTPOUCTB
710 MUHUMAJILHO HEOOXOAMMOTr0, 4YTOOBI CYIIECTBEHHO CHU3UTH YHEPTONOTPEOICHUE
BCEU CUCTEMBI.

CeromHst Ha CMEHY OOBIYHBIM TEPMOCTATaM MPUXOMAT «YMHBIE», OCHOBHBIC
(GYHKIHUMA KOTOPBIX — YHOPABIATh KIMMATHUYECKUM OOOpPYIOBAHMEM B MOMEIICHHH.
OHU JOTIONHSIOTCSL AJIEMEHTAaMH HMCKYCCTBEHHOT'O MHTEJUICKTA: MMEIOT BCTPOCHHOE
pacnucaHue TPUBBIYEK OOWTATENs, KOTOPOE€ MOXHO KOPPEKTHUPOBATh, CBS3b C
MOTOJIHBIMU JTATYUKAMU U OIOBEIICHUS Yepe3 MOOUJIBHYIO CETh, IO3BOJISIONIUE
Oonee TMOKO pearupoBaTh HAa W3MEHSIONIUECS BHENTHUE (akTOpbl (Hampumep, Ha
MOToJly WM HM3MCHCHHME paclHCaHus I0oJb30BaTeNs). MMmerommecs B KOMILICKTE
JATYUKU  JIBDKEHHUS TIO3BOJIAIOT pearupoBaTh M Ha  He3aIlJIaHUPOBAHHBIC

BO3BpallICHUC WJIN YXO/ YCJIOBCKA U3 KOMHATBI NJIN KBAPTHUPBLI.
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3. PABOTA B AUTODESK® REVIT® MEP

JIeMEeHTBhI M0JIb30BATEeJILCKOI0 MHTEepPeiica

Jlanee npuBeAeHbl PEKOMEHAAINN HETIOCPEICTBEHHO MO C0c00aM KOHKPETHOM
pabotel ¢ mHTepdeiicom mporpammuoro mpoxykra REVIT®B momHoM o6beme
nmpaBwia paboThl C MPOTYKTOM REVIT® jerko HaiiTH B MHOTOYHCICHHBIX
PYKOBOJICTBaX, KOTOPHIE MTUPOKO PACIIPOCTPAHEHBI B CETH; B TAHHOM H3JaHUH TaKKE
HICIIONIB30BAH MaTepHall oH-JIaiiH pykoBoactBa Kk REVIT kommanuu Autodesk® [16],
C TUIIEPCChUIKAMM Ha JOTMOJHUTENbHBIC MaTepuaibl. Ha pucynke 3.1 mokazan oOmuit

BU/JI OKHA IIPOrpaMMBbI C YKa3aHHEM 3JI€MEHTOB HHTep(derica.

7 7
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RlzHG-w-0 -8 =2/, = rac_basic_sample_projectrvt - 3D ana: {20} b [3c0ume cnovesoe crososspay | 58 ¥y S Brogs kb o | (D=l - O X
(T Apxwrextypa  Koncipykuns  Crane  Cuctembl  Beraswme  Andcraumn  Anaavs  QOpWslWrcHnan  CoewecTras pabora  Bug  ¥r Haactpoiikn  Wameria | Crerel @
D @ [E okno [# Kpeiwa - [ Crerosoe orpaxacine T Orpasaeine - AN Texer mogenn - '\(I‘JJ zIz A @ i)
AlE
0] Kownoresr + 2 Neroner B Crema paspeseo crert (3 Maraye U T—— & L )y
Msmerims|  Crena [lseps Mo Wara © 3agate
= [] Konowwa = (=) Mon/Mepexperme = EE Vmnocr & Necmna [ rpynna moaenn ~ H-E- rpati
Bribop ~ Crpovenscrao Oewrerme Mogens Momewuenns n sarsl ~ Mpoew Ocriosa PaGovan nnockocTs
@_'.Msmwn. [ Crene Beipecti pasepel

Ceorictea

basosan cTeHa

® BiBpaHO HECKQMBKO TUMOPasMEpOs
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Solar Analysis
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Pucynok 3.1. O0uuii Bua OKHa IPOrpaMMBI
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1 - Bkaagka «®ai»

Brmagka «®aiiny (pucyHok 3.2) oOecreyuBaeT JOCTYH K TaKHMM 4YacTo
BBITIOJHSAEMBIM oniepauusaMm ¢ Qaitnamu, kak «Co3nate», «OTKpeITE» U «COXPAHUTDHY.
Kpome Toro, ona mo3BoJseT  yHmpaBiATh  (aillaMu € TOMOIIBIO
YCOBEPILIEHCTBOBAHHBIX HHCTPYMEHTOB «IDKcrop™» U «Ilydnukarmsy. YToObl HayaTh
paboty, mepeiiaure Ha BKiIanky «®Paim» (Bkimagka «®Paim» HE MOXKET OBITh
HepeMelcHa Ha JICHTE).

[B1E| &) noereanme aoxymerma
[ comeme
e
B oo
EXEta

PaBoune
) npoLeccs 3

Suite

Mo ynopAgoqeHH oMy UKy =

=P Mysaukaum ,
é A

@ Meuate 3
JaKpHEITE
&

MNapameTphl Brixog w3 Revit

Pucynok 3.2. Menro Bknaaku daiin
UToOBl BRIBECTH BapUAHTHI JJISI KAXKIOTO MYHKTa MEHIO, MEIKHUTE Ha CTPEIIKE

CrpaBa OT HEro. 3aTeM BbIOEpUTE TPeOyeMBblii SIIEMEHT CITUCKA.
2 - Ilaneas "BbicTpslii 1ocTyn"

[Tanens "BeicTpeiii goctyn" (pucyHok 3.3) COAEpKUT HAOOp HHCTPYMEHTOB,
MCIOJIb3YEMBIN TIO YMOTYaHUI0. MOXXHO aJanTHpOBaTh 3Ty HaHeNlb, 4TOObI HA HEH

OTO6pa)KaJII/ICB HanOoJIee YacTo HCITIOJIB3YCMbBIC HHCTPYMCHTRI.

= - O -7 O A @93k oS-~
Pucynok 3.3. MeHro nanenu «bbICTpBIi T0CTyII»
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3 - Undouentp

Wudouentp npeaocTaBiseT HAOOP MHCTPYMEHTOB JIS JOCTyNa K Pa3IMYHBIM
UCTOYHUKAM HMH(POpPMAIMU 1O MNPOrpaMMHOMY TMpPOAYKTy. B 3aBucumoctu ot
npoaykra Autodesk u KOHGUTYypanuu 3TH UHCTPYMEHTHI MOTYT OTJIWYaThCs. Tak, B
HEKOTOPBIX MPOAYKTaX Ha MaHeIH UHCTPYMEHTOB «H(OLEHTp» MOKET HAXOIUTHCS
kHomKa «Boiitu B cuctemy ais ciayx6 Autodesk 360» miu cepuika Ha Autodesk App

Store.
4 - Tlanean mapamMeTpoB

[Tanens mapameTpoB pacroiokeHa moj JeHTol (pucynok 3.4). OtoOpaxarorcs
YCIIOBHBIE MHCTPYMEHTBI, KOTOPbIE 3aBUCAT OT BHIOPAHHOIO B HACTOSLIMI MOMEHT

HHCTPYMCHTA WJIM 3JICMCHTA.

WsmeHiTE | CoeguHWTENEHEIE AETANM EO34YXOE0L0E Wupuna: 800 * Buwcora: 300 hd Cnewenne: ERODRNNY -

Pucynoxk 3.4. [lanens mapameTpoB
JIns mepeMerieHrs TMaHe M IapaMeTpOB B HIDKHIO YacTh OkHaA Revit (Han
CTPOKOM COCTOSIHUSI) IIEJIKHUTE TaHeNb IMapaMeTpOB IMPaBOM KHOMKOW MBI M

BbIOEpPUTE MYyHKT "3aKpenuTh CHU3Y".
S5u 6 - IlaauTpa cBoiicTB

[TanuTpa CBOWCTB — 3TO HEMOJAJIBHOE JMAIOrOBOEC OKHO (pHCYHOK 3.5), B
KOTOpPOM MOKHO IMPOCMATPHUBATb U U3MCHATDH IMapaMCTPhI, OIIPCACIIAIOMINC CBOMCTBa
aneMeHToB. [ monmydenuss wHGOpMAIMK O CBOMCTBAX JK3EMIULSIpa WU THIIA,
OTHOCAIIHUXCA K OIPCACICHHOMY THUIIY 3JICMCHTA, HCHOHB3yﬁTC (byHKHI/IIO IIoHucCKa.
BBCI[I/ITG B IIOUCKOBYI CTPOKY CeolicTBa <zK3eMmmjisgpa WM TUIA>OIA<UMA 3JIeMeHTa>.

HpHMep: CBOMCTBa SK3eMIigpa JIeCTHULE

OmKkpvimue nanumpsi c80UCME

[Tpu nepBom 3amycke Revit maiuTpa CBOHCTB OTOOpaKaeTCs W 3aKPEIUIACTCS

Hany JlucmetdepoM TmpoekTa C JIEBOM CTOPOHBI oOjacTu pucoBaHus. Ecnwm
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BIIOCJICJICTBUU TMAJUTPa CBOWCTB 3aKPBHIBACTCS, €€ MOXXHO CHOBA OTKPBITH OJHUM W3

CJIETYIOIINX CIIOCOOO0B.

e Bribepute Britanky «M3MeHUTHY » manens «CoiicTBa» » & («CBocTBaY).

e Bribepute Brianky «Bun» »mnaHenb «OKHa» » paCKPBHIBAIOIIMICS  CIUCOK
«[Tonb3oBaTenbckuii uHTEPPEc» » «CBOMCTBAY.

e [llenkHuTe MpaBOM KHOMKOW MBI B 00JIACTH PUCOBAHUS, U BBHIOEPUTE IMYHKT
«CBoiicTBay.

MOHO 3aKpenuTh MaTUTPy Ha JH000H CTOpoHe OKHa Revitu u3MeHuTh ee
pa3Mep B TOPU3OHTAIILHOM HalpaBieHUU. B HE3aKperuieHHOM COCTOSIHUM €€
pasMepbl MOXXHO M3MEHSTh KaK [0 TOPU3OHTAIM, TaK U 1O BEPTUKAIU. Pexum
OTOOpaXXeHHs] U MECTOIOJOXKEHHE MaTUTPbl OyAyT COXPAHATHCA A0 CIEIYIOIIETO

c€aHcCa pa6OTBI IIOJIB30BATECJIA.

Paboma c nanumpoii ceoticme

e OOBIYHO mManUTpa CBOWCTB OTKpHITa B XOJe ceaHca Revit, uTo mno3BOJNIsAET
BBIIIOJIHUTD CJEAYIOIINE NEHCTBUSA:

e BbIOEpUTE THUI DJIEMEHTA, KOTOPbIA OyleT pa3MelleH B 00JacTH pUCOBAHMUS, WU
U3MEHUTE TUII YK€ Pa3MEIICHHBIX 3JIEMEHTOB, UCIOJIb3Ysl CIHCOK «BbiOop Tumay;

® [IPOCMOTPUTE W M3MEHUTE CBOWCTBA PA3MELIAEMOr0 3JIEMEHTA WM 3JIEMEHTOB,
BBIOpAHHBIX B 001aCTH PUCOBAHUS;

® [IPOCMOTPUTE U U3MEHUTE CBOMCTBA aKTUBHOTO BU/IA,

® OTKpOWTE OKHO CBOWCTB THIIA, IPUMEHSAEMBIX KO BCEM 3K3EMIUIIpaM TUIIOpa3Mepa
DJIEMEHTA.

Ecnu HU OJMH W3 MHCTPYMEHTOB pa3MEILECHMs 3JEMEHTOB HE aKTUBEH U HE
BBIOpaH HU OAWH W3 DJIEMEHTOB, HAa MAJUTPE OTOOPaKArOTCSI CBOMCTBA K3EMILISpa
JUIS aKTMBHOTO BMJA (TakKe JOCTyH K CBOMCTBaM »3K3eMIUISIpa BHJA MOKHO

NIOJTy4YHTh, BBIOpaB ero B Jlucnerdyepe mpoekra).
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Ecnu BblOpaHHBI 37€MEHT nOpuHAAIEeKUT K cucteme MEP u Ha nente
aKTUBU3MpOBaHa BKIaaka «CHCTEeMBD», Ha MaJIUTPE OTOOPaXKAIOTCS CHUCTEMHbBIE

CBOMCTBA DJIEMEHTA, & HE CBOMCTBA €T0 3K3EMILIAPA.

Caoiicraa m X Pucynok 3.5. [lanuTtpa cBOMCTB
e basosan crexa b
- 1. Bribop Tumna
| Hoseie Crers v | £ Vswerurme rin 2. OUIBTp CBOWCTB
J3BMCHMOCTH A -
Nunna npueazkwn Ocesan NMHKWA c1 b 3. Knomnka «/I3MeHUTH THIT»
bazoean zaBMCMMOCTE Level1 o
Craeiiienme crsy G 4. CpoiicTBa IK3eMILISIpa
MpumbIKaHNE CHIASY -
Pazmep BoICTYNAE CHUIY oot
JEMCHMOCTE CBEDXY HenpucoeauHerHan
HenpucoeguHennan eeicota (26° 2123/128" —
CMELLEHNE CBERXY oot
MpumMbIKaHnE CBEpRy 4
Pazmep eeicTyna ceepxy 0o

lpaHuua NoMeLLEHWA

Ceasb ¢ popmocBpazyrowm..,

Hecywme koHCTpyELmri |

Cnpaeka No CECUCTESM _|3I.-“.'EHI.-‘TI:

Qunemp ceolicmes

HenocpenctBeHHO  moa  CIMCKOM

CeolcTEa x

«Bp100p THUMay umeeTcs GUILTP (pUCY-

*  HOK 3.06), KOTOpBI yKa3bIBa€T KATETOPHIO

[Cbmne3) -] AJIEMEHTOB, pPa3MEIIaeMbIX HMHCTPYMEH-

Q6wme [9)

AHanuTHeCKMe mogenn cTeH (1) TOM, HJIM KaTCrOpHl0 HU KOJIHYCCTBO

An {1}

EETKPH%_LM ) 2NIEMEHTOB, BBHIOPAaHHBIX B  0OOmacTu

NectHigw (1)

COxna (1)

e wecxe mpwBops (1) pucoBanus. Ilpu BbrIOOpE HECKOIBKHUX

CreHw (3) o

3D ewa: {30} KaTCTOPpHUH WJIM THUIIOPA3MEPOB HaA MAJIUTPE
OTOOpaXXAIOTCS  TOJBKO T€  CBOWMCTBA

Cnpaeka No CEOWCTEEM [MprmeHHTE

OK3CMILIAPA, KOTOPLIC SABIAIOTCA IJIA HHUX

. oommmMu. Ilpu  BBIOOpE  HECKOIBKUX
Pucynok 3.6. ®unbTp cBONCTB H P P

KaTeI‘OpI/Iﬁ MOJKHO C IIOMOIIIBIO
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pPacKpbIBAIOIIETOCA  CHOUCKAa (MIbTpa 3a4aTh OPOCMOTP CBOMCTB  TOJBKO
OTpe/IeIEHHOW KaTeropuu WM caMoro BHAa. BeiOop ompeseneHHON KaTeropuu He

BJIMSIET HA BeCh HAOOP 0OBEKTOB.

Knonka «M3menums muny

Ecnu BbIOpaHbl 371IeMEHTHI OJIHOTO THIA, KHOMKA «V3MEHUTH THI» MO3BOJISET
BBI3BATh JUAJIOI0OBOE OKHO, B KOTOPOM MOXHO IIPOCMAaTpPUBATh U U3MEHITh CBOMCTBA
TUIIAa BBIOPAHHOT'O 3JIEMEHTA (UM CBOWCTBA TUIIA BU/IA, B 3aBUCHMOCTH OT HACTPOUKHU
¢unbTpa cBoiictB).Kpome Toro, 1ocTym K CBOWCTBaM THIA aKTUBHOT'O MHCTPYMEHTA
WIA BBIOPAHHBIX B JaHHBIH MOMEHT 3JEMEHTOB MO>KHO IOJyYUTh, BBIOpPAB BKJIAAKY
«3mennth | <DnemeHT>» » manenb «CpolicTBa» » £E («CBolictBa Tuma»). Ecim
JaHHAsl KHOIIKA aKTUBHA, OHA BCETJa IIPENOCTaBIsAET JOCTYI K CBOMCTBAM THIIA IS
BBIODAaHHOI'O 2JIEMEHTAa WJIM JJIEMEHTOB JIMOO JUIsl TUIIOpa3Mepa B CEMEICTBeE,
BblOpanHoro B Jlucmeruepe mnpoekta. Kuomka «M3MeHHUTh THUI» Ha HalIuTpe
IPEJOCTaBIsAET JOCTYIl K CBONCTBAM THUMA JUIsl OOBEKTa, CBOMCTBA JK3EMILISAPA
KOTOPOTO OTOOpaKaroTCs HA HEH B JaHHBIA MOMEHT. TakuM 0OBEKTOM MOXKET OBIThH
AKTUBHBIM BHJI, aKTUBHBIM HWHCTPYMEHT WM THUIIOpa3Mep BBHIOPAHHOTO B JAHHBIN

MOMCHT J3JICMCHTA.

Ceoticmea sx3emnaapa

B GonblIMHCTBE Cily4yaeB (3a UCKIIOUEHUEM TEX, YTO YIOMSIHYTHI B CJIEIYIOIIEM
NPUMEYAHUH) Ha MAJUTPE CBOWCTB 0TOOPAXKAIOTCA U PEAAKTUPYEMbIE MTOJIb30BATEIEM
CBOMCTBA HK3EMILISAPA, U T€, KOTOPBIE JOCTYIIHBI TOJIBKO JIJIs YTEHUS (OHU 3aTCHEHBI).
CBOICTBO MOXKET ObITh MPEIHA3HAYEHO TOJBKO I YTEHHUS H3-3a TOTO, YTO €ro
3HAYEHUE SBISCTCS PACYETHBIM, WJIM HA3HAYAETCS MPOrpaMMON aBTOMAaTUYECKH, WU
3aBUCHUT OT 3HA4YCHHsI APYroro cpoiictBa. Hampumep, sl CTE€Hbl €IUHCTBEHHBIM
penaakTupyeMbiM cBoOMCTBOM Oyner «HenmpucoenuHeHHas BbICOTa», €CIM IJis €€
CBOWCTBAa «3aBHCHUMOCTb CBEPXY» 3adaHO 3HaueHue «HenpucoennneHHas».
OrnpeneneHHble B3aMMOCBSA3U PACCMATPUBAIOTCS B OMUCAHUSX CBOMCTB SK3EMILISIPOB
AJIEMEHTOB KOHKPETHOTO THUIIA.
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7 - JIlncner4yep mpoekTa

B Jlucnetruepe mpoekTa OTOOpa)kaeTcs JOTUYEecKash HepapXusi BCEX BHJIOB,
cnenuuKanui, JTUCTOB, TPYNI ¥ JPYTHX OJJIEMEHTOB TEKYIIEro TPOEKTa
(pucynok 3.7). Pa3BopaumBasi KaTeropuu, MOXKHO IOJYYUTh JOCTYH K UX
BJIOKEHHBIM AJIEMEHTAaM.

s oTkpeITHA JlucnieTyepa npoeKTa:

e qepelauTe Ha BKIAAKy «Bum» »mnaHenb «OKHa» » paCKpbIBAIOIIUHCA
criicok «Ilonmp3oBaTenbckuit uHTEpPEiicy » «/lucneTuep nmpoekTay,
WJIn
® IICJKHUTE MPaBOM KHOMKON MBIIIU B JJIOOOM MECTE€ OKHA MPWIOKECHUS U

BbIOepUTE KOMaHy «O003peBaTenn» » «Jlucrneruep MpoeKTay.

Tlouck u Haeuzcauus

bospiine ciaoxkHBIE IPOEKTHI MOTYT COJEpkKaTh COTHM 3amuced B Jlucreruepe
npoekTa. [ns ObICTpOro MOMCKa HEOOXOAMMBIX JJIEMEHTOB W TEPEeXOAy K HHUM
UCIIOJIb3YWTE OAUH U3 CIIOCOOOB HIXKE.
° Hnsa otkpeitus okHa «llouck B Jlucnieruepe mpoekra» menkHute Jucreruep
IPOEKTa MPaBOW KHOMKOU MBIIIU U BbIOepUTE KOMaHAy «Iloncky.
o Jiis pa3BopaunBaHusl (CBOpauMBaHUs) y3JI0B BEPXHETo ypoBHs B Jlucneruepe
NpOEKTa IIEJIKHUTE MpaBOM KHOMKOW MbIK y3en (Hampumep, «Buabl» wmm
«CewmeticTBay) u BeiOepuTe «Pa3BepHyTh BhIOpaHHBIS» («CBEPHYTH BEIOPAHHBICY).
o Jlns  pa3BopaunBanus (CBOpauuBaHMsI) BCEX Y3JIOB BEPXHErO YPOBHS B
Jlucnetyuepe NpPOEKTa MICJIKHUTE IMPABOM KHOIKOM MBIIIM Y3€1 WIH IIYyCTOE

pOCTPaHCTBO U BbiOepuTe «Pa3BepHyTh Bce» («CBEpHYTH BCE»).

Hacmpoiika /[ucnemuepa npoexma

JI71st “13MEHEeHHsI MECTOTOJIOKEHUS OKHa Jlucneruepa npoekTa rneperaumre ero

3arojloBOK. /[l M3MeHeHus ero pasMepa mneperamure Kpal okHa /Jlucmeruepa.
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N3MeHeHHbIE pa3Mep UM TOJNOXKEeHWE Jlucmerdepa mNOpoeKTa COXPAHSIOTCA U
BOCCTAHABJIMBAIOTCA IPU CIEAYIOIIEM 3aITyCKE IPUIIOKEHNUS.

MO0>XHO HaCTPOUTH OPraHU3aLUI0 BUOB, JIUCTOB, ClIeIU(PUKALNNA U BEIOMOCTEN
B Jlucnerdyepe mpoeKkTa B COOTBETCTBHM C WCIIOJIB3yEeMOW METOAMKON paboThl (CM.

pas3acia ODFaHPIBaHI/I}I Jucneruepa HDOGKTOB).

Aucneruep npoekta - Mpoekt2 X
= D Bugw (all)

- MaaHe ataxei (Floor Plan)
Level 1
Level 2
Site

|- Maane notoakee (Ceiling Plan)
Level 1
Level 2

- Qacagw (Building Elevation)
East
North
South
West

TNereHgel
2 Benomoctu/Cneyndukaumm (all)

NMucte (all)

-3 Cemeiicrea
4 [Q] [pynne

&2 CeasaHHbie daiine Revit

Pucynox 3.7. MeHto qucrnerdepa mpoexTa

Buowi, cneyugpurxayuu, nucmot

IIpy opranuzanmuu BUJIOB, JUCTOB, CHeHU(GUKAIUA MOXXHO BBINNOJHATH
MPUBEICHHBIC HUXKE JCHCTBHUS.

e OTKpbITHE BHJA: JABAXKIbI IIEIKHUTE MBIIILI0 HA UMEHHM BHUJA JMOO IIECIKHUTE
UMsI TIPaBOM KHOIIKOW MBIIIM, U U3 KOHTEKCTHOTO MEHIO BbIOepUTE «OTKPBITHY.
NMst akTHBHOTO BHJ1a BBIACISICTCS MOTY>KUPHBIM MIPUGTOM.

e OTKpBITHE JTUCTA, HA KOTOPHIA MOMEIICH BUJI; IIEJIKHUTE MPABOM KHOMKOMN MBIIITH
UMsl BUJIA, a 3aTeM HOXMUTE KHOMKY «OTKpBITh JUCTY. Ecnu kHomka «OTKpPHITH
JUCT» B KOHTEKCTHOM MEHIO HEIOCTYIIHA, TO 3TO MOXET 03Ha4aTh, YTO BUJI HE
MOMEIIEH Ha JIMCT WU SIBJISICTCS BUJIOM CHEHU(UKAIIUKA, WA BUJIOM JICTEHJIBI,

KOTOPBIC MOXHO ITIOMECTHUTH Ha HCCKOJIBKO JIUCTOB.
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L4 I[O63BJ'ICHI/IG BH/JIa HA JIMCT: NCPCTAUTC UM BUId HA UM JIMCTA 00 Ha JUCT B

00JJaCTH PHUCOBAHUS; TaKK€ MOYKHO LIEIKHYTh MPABOM KHOIKOW MBIIMIM UMS
JUCTa W BHIOpaTh B KOHTEKCTHOM MEHIO KomaHay «J/loGaButh Bui». B
JIMaJIoTOBOM OKHE «Buapl» BeIOepUTE BU M HAKMHUTE KHOIKY «J{00aBUThH BUI Ha
quct». llociae BBIMOMHEHMS OJHOIO M3 ATUX JCHUCTBUN JIMCT CTAaHOBHUTCS
AKTUBHBIM B 00JIACTM PHUCOBAaHMS, U Ha HEM MOSIBISETCS BHUIAOBOM 3KpaH s
no6aBieHHOTO BuAa. BumoBoii sxpan nepemMeniaercs BMecte ¢ Kypcopom. Korna
BUJIOBOM JKpaH OKaXeTCs B TPEOYEeMOM IMOJI0KEHUH, IMEITKHUTE MBIIIBIO JIJIS €T0
pa3MeIIeHus B 3 TOM MECTE.

Ynanenue BuJia C JMCTA: IICJIKHUTE IMPABOM KHOIKOW MBI HAa WMEHH BHUJA,
PACIIOJIOKEHHOTO I10J] MMEHEM JIMCTa, U M3 KOHTEKCTHOIO MEHIO BBIOEpHUTE
«Y 1ajJuTh C JIUCTa.

Co3maHye HOBOTO JIMCTA: IIEJKHUTE NPaBOM KHOMKOW MBI KaTETOPHIO
«JIuCTBI», U BEIOEPUTE B KOHTEKCTHOM MEHIO KOMaHy « HOBBIH THCTY.
KonupoBanue Bua: MIETKHUTE MPABOM KHOMKOW MBIIIM HAa UMEHU BUJA U U3
KOHTEKCTHOT'0 MeHI0 BeIOepuTe «KomupoBanue Buma» » «KomupoBaThby.
KonupoBanue Buma ¢ aeramu3anueid: IEIKHUTE ITPABOM KHOIKOM MBIIIM Ha
MMEHM BHJA, U W3 KOHTEKCTHOTrO MeHI0 BbiOepuTe «KomupoBaHHe BHUAA» »
«KommpoBars ¢ aeranusanuen». 374€Ch BMECTE C BHJIOM KONUPYIOTCA TaKHE
NPUCYIIME BHUJAM DJJEMEHTHI, KaK KOMIIOHEHTBI Y3JIOB W pa3Mepbl. ITOT
WHCTPYMEHT JOCTYNEH Jis IUJIaHOB, (ParMEeHTOB, MPOEKIIMOHHBIX BUJIOB U
pa3pe3oB. KonrpoBaTh hparMeHThI HEMTOCPEACTBEHHO U3 TUIAHOB HEJIB3.
[lepeumeHoBaHME BHUJIOB U CliEUU(PUKALUNA: IIETKHUTE MPABOM KHOMKOW MBIIIU
uMsi Buja, U BblOeputTe «lleperMeHoOBaTh» WM BHIOEPUTE UM U HAXMUTE
KiIaBuiy F2, Wi MeIjIeHHO BaX bl IICJIKHUTE MBIIIbIO.

[lepenmeHOBaHME JMCTA: MICJIKHUTE MPABOW KHOMKOW MBIIIA HUMSA JIUCTa, U
BbIOepuTe «lleperMeHoBaTh» WM BBIOEPUTE UMS W HaXMUTE KiaBuiny F2, umu

MCAJICHHO ABAXXAbI MICJIIKHUTC MBIIIBIO.
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3akpbhITUE BHAA: HIEIKHUTE NPaBOM KHOMKOW MbIIIM HAa WMEHM BUJA, U U3
KOHTEKCTHOT'O MEHIO BBIOEpUTE «3aKPBITh.

VYnanenve BuJa: MICTKHUTE MPABOM KHOMKOW MBIIIM MMS BUA, U BbIOEpUTE B
KOHTEKCTHOM MEHIO KOMaHIy «Y HaJuTh.

N3meHeHrne CBOWCTB: IICJIKHUTE WMS BUJA, U WU3MEHHUTE CBOMCTBA Ha MAIUTPE
CBOMCTB.

Pa3zBopaunBanue u cBOpauuMBaHue Kareropud B Jlucmeryepe mnpoekra: s
pa3BOpaYMBaHUs KATETOPUM LIEIKHUTE HA 3HAYKE «», a U1 CBOPAYMBaHUS — Ha
3HauKe «—». [lmg HaBurammm no CTpykrype Jlucmeruepa NPOEKTOB MOXKHO
WCIIOJIb30BaTh KJIABUIIK CO CTpenkamu. JUJisi pa3BopauMBaHHWs M CBOpPAYMBaHUSA
Y3JIOB BEpPXHEro ypoBHS B Jlucrerdyepe MpoeKTa WIEIKHUTE IPAaBOW KHOIIKON
MBIIIH y3€eJ U BbioepuTe «Pa3BepHyTh BbIOpaHHbIe)» WK «CBEpHYTH BEIOpAHHBIEY.
[Touck OMOpPHBIX BHUAOB: WICIKHUTE MPABOM KHOINKOW MBIIIA UMS BHUIA, U

BbIOEpUTE B KOHTEKCTHOM MEHIO KoMaHy «HalTu omopHbIe BUABD.

Cesazannvle gaiiivl

CasizanHble (DAMIIBI UCTIONB3YIOTCS TIPU OPTaHW3allMd COBMECTHOW PabOThI IS
OTOOpaX€HUsI MOJENIeH, CBA3aHHBIX C TEKYIIUM TIpoeKkToM. B karteropuu
«CBs3annble dainp»y J(ucmeruepa MpoeKkTa MOXKHO BBIOTHATh TPHUBEIACHHBIC
HUKE JIEUCTBUSL.

Coznanne HOBOM CBsI3W C MOAeENbl0 Revit: HIENKHUTE MPaBOl KHOMKOM MBIIIU
kareropuro «CBsi3aHHbIe (aiiiibl», U BHIOEPUTE B KOHTEKCTHOM MEHIO KOMaHIY
«Co3ziague cBI3n.

Jucrietuep cBsizeid ¢ MojensMu Revit: IIEIKHUTE MNpaBOM KHOIMKOW MBIIIN
kareropuro «CBsi3aHHBIC (HalIbD), BRIOCPUTE B KOHTEKCTHOM MEHIO KOMAaHIY
«Jlucneryep cBszeity, U neperanTe Ha BKIAIKy «Revity.

KonupoBanue cBsi3aHHOW MoOJeaud B Apyrod ¢aiia mnpoekTa: B KaTeropuu
«CBs3anHbIe  (Dailyiby BBIOEpUTE CBS3AaHHYIO MOJENb, KOTOPYIO TpeOyeTcs

CKOIMKMpPOBAaTb, HICJIKHUTE HpaBOﬁ KHOIIKOM MBIIIM €€ UM, H BBI6CpI/IT€ B
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KOHTCKCTHOM MCHIO KOMAaH/IYy ((COBI[aTB 9K3CMILIIAP». H_[eJ'IKHI/ITe MBIIIBKO B

obnacTn pucoBaHuA IS Pa3MCIICHUA HOBOI'O SK3CMILIApa CBSI3aHHOM MOACIIN.

OOHoOBIIEHHE WM BBITpy3Ka CBSI3aHHOW Mojenu: B Kareropuu «CBsi3aHHBIE

¢daiiseny BHIOEPUTE CBSI3aHHYIO MOJENb, IIEJIKHUTE MPABOM KHOIMKOW MBIIIN €€

UM, U BIOEpUTE B KOHTEKCTHOM MEHIO TPEOYeMbIii MHCTPYMEHT IS BBITPY3KH

WJIM TIepe3arpy3Ku MOJIEIH.

Brirpyska cBsizanHoi Mojaenu Revit B cpene cOBMECTHOW pabOThI B JIOKAIBHOM

daiine: B kareropun «CBszanHble (aiiibl Revity BeIOEpUTE CBSI3aHHYIO MOJIETb,

IIEJIKHUTE MPaBOM KHOMKOW MBIIIM €€ WMsI, U BBIOEPUTE OJMH M3 CIICIYIOIIUX

BAPUAHTOB:

v BBI'py3uTh » JUIs  BCEX  IOJB30BATENEN: CBA3aHHbBIA  (Qaiin  Revit

v

BBITPYKAETCS JJIs1 BCEX MOJIb30BATEIEH B MOJICIIH.

BoIrpy3uts » 111 MeHsI: cBs3aHHBIN (aiinm Revit BeITpykaeTcss TOTBKO ISt
TEKYIIETO MOJb30BaTesl. JTa KOMaHa padoTaeT Kak MepeornpeesieHue u
OCTaeTCs MOCTOSIHHOM ISl TEKYILETO IMOJb30BaTels CBsi3aHHOTO (aiina 10
TeX IOp, IMoka He OyJeT OTMEHEHA, JJii OTMEHBI IIePEONpPEICIICHHS
LIEJIKHUTE MPABOM KHOIKOW MBIIIN UM CCBUIKM B Jlucreryepe mpoekra u

BbIOEpUTE «BBITPY3UTH» » « OTMEHUTH TEKYIIIEE MEPEOTPEICTICHUEY.

Buszyanuzayus

e Busyanuzanus u3o0pakeHus: BbIBeIUTE Ha 3KpaH 3D Buj, U BbIOEpUTE

BIaaky «Bumy» »mnanens «I'paduxay » TH(«Busyanuzanus»). 3atem
HOXMUTE  KHONKY  «Busyammzanus» B~ JMAJOTOBOM  OKHE
«Buzyanuzauus.

Pa3menieHne BU3yalIn3upOBaHHBIX N300pKCHUI HA JINCTAX: TMEPETALTUTE

UM BU3YyaJIM3UPOBAHHOTO I/I306pa)I(eHI/I$I Ha JIUCT B 001aCTH puUCOBaHUA.
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8 - CTpoka cocTosiHusl

B crpoke cocTosiHMsI 0TOOpa)karoTcs MOACKa3KH U COBETHI 10 BBINOIHIEMbBIM
orepanusM (pucyHok 3.8). IIpu BbIIeNeHUH SJI€MEHTa MM KOMIIOHEHTa B CTPOKE
COCTOSIHUSI 0TOOpa)kaeTcsi UMs €r0 CEMENCTBa U TUIOpa3Mep.

CTpOKa COCTOSHUMA PacCIIOJIOKCHA BIOJb HIDKHEH CTOPOHBI OKHA IMPHUIIOKCHH.

a)

Wenyok - eeibop, TAB - sapuanTel, CTRL - goGasnenme, SHIFT - catve eeibopa, [Spﬁ Paco4ni Hacopl - E:U
6)

[nagHad MOOENL v HEPEMETFH:!I WCKNHIMEHWA DTﬂﬂbKﬂpEﬂ'EKTHp}"EMble Etg':l é% Et} E§ .}T} ?'D

Pucynok 3.8. Ctpoka coctosiHus: (a) mepBas 4yacTh, (0) BTopas 4acTh

9 - Ilanesb ynpaBJjieHUs BUIOM

C manenu ynpasiieHHs] BUJAMU MPEAOCTABIAETCS OBICTPBIA JOCTYI K (DYHKLIUSIM

yIOpaBIEHUS TEKYIIUM BUIOM.
1:100 B Lx GG RE TS 0 <k G il &[4
Pucynok 3.9. [lanens ynpaBieHus BUAaMu

[lanens ympaBieHHs BHJaMH HaXOAMTCS B HIDKHEH 4YacTH OKHA BUJA HaJ
CTpOKOU cocTosiHusA. Ha Helt mocTymHbI cieayonue HHCTPYMEHThI (pucyHoK 3.9):
e MacmTab
e YPOBEHB JAcTaNU3ALNN
e BusyanbHbIN CTUIIb
e TpaekTopus COTHIA BKJI./OTKII.
e TeHuU BKI./OTKIL
e [lokazare/cKpbITh nuagoroBoe okHO «Buzyamuzanusy». (JoctynmHo TONbKO B TOM

ciydae, eclii B 00J1acTu pucoBaHusi otoopakaercs 3D Bun)

e Iloapesars BUI
o [loka3aThk/CKphITH 00JACTH TOIPE3KU
e Pa30nokupoBaHHbI/3a010KUpOBaHHBIN 3D BU

e BpemeHnHoe CKpBITHE/ U330
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e [loka3aTh CKPBITBIE JIEMEHTHI

e DKpaH COBMECTHOM padOThI (JOCTYNEH TOJBKO MPU YCIOBUHU, YTO COBMECTHAS
paboTa paspernieHa Jijisi IPoeKTa)

e BpemMmeHHbIE CBOMCTBA BUIA

e JlokazaTh WM CKPBITh AHAIUTHYECKYIO MOJEIb (TONbKO a1 pacuetra MEP wu
HECYIIUX KOHCTPYKILIHII)

e Brinenenue HabOpPOB cMelIEHUS

e OtoOpakeHue 3aBUCUMOCTEMN

e [IpocMmoTp BUAMMOCTH: (IOCTYITHO TOJIBKO B PeakTope cemencTB)

Hexkotopsie aneMeHThI yrpaBieHHUs MOTYT ObITh OTKIIFOUEHBI, €CJIM B MIa0JI0HE
BHUJIA OIPENEIICHbl COOTBETCTBYIOIIME CBOWCTBA. /[N M3MEHEHUS CBOWCTB BHUIA

HY>XHO U3MEHHUTDH CBOWCTBA 111a0JI0OHA BUA.
10 - O6sn1acTb pucoBaHus

B obnactu pucoBaHus 0TOOpa)karOTCs BUIIBI (2 TaK)Ke JTUCTHI M CHIEIU(DUKAINN)
Tekymeit monenmu (pucyHok 3.10). Kaxknelii pa3 mpu OTKPHITUM BHJA B MOJCIU OH
otoOpaxaercss B 3ToM oOnactu. OcTajbHbIE BHUIBI NMPU ATOM TaKXKE SBISIOTCA
OTKPBITHIMU, HO OHM HE BHUJIHBI 32 aKTUBHBIM BUAOM. IHCTpyMeHTHI BKIaaku «Bumy»
»naHenn «OKHa» MOXKHO HCIOJIb30BaTh JUIsl YNOPSAOYEHUs BHUJAOB MPOEKTa B
COOTBETCTBUU C MPUHATHIM CTHIIEM paboThl. [lo yMomuaHuio B 06iacTu puUCOBaHUS
ucrnonb3yercst Oenbii 1uBeT ¢GoHa. Ilpu kemaHuM €ro MOXHO HM3MEHHUTH (CM.

WHCTPYKIIMU HUXKE).
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Pucynok 3.10. OxHO 005acTH pUCOBaHUS

Ynpaenenue euoamu 6 obracmu pucosanus

[Tpu ynpaBieHnr BUAaMH MOKHO BBITIOHATH ITPUBEICHHBIC HIKE ICHCTBUA.
OtoOpaxenue emie HE OTKPHITOTO BHJA IMPOEKTA: TMEpeHIuTe HAa BHUI B
Jlucnerdyepe mpoeKTa v IBAK/IbI METKHUTE UM BUJIA.

[TpocMOTp criucKa OTKPBITHIX BUAOB: BRIOCpUTE BKIAAKY «Bum» » manens « OkHa»
» PacKphIBAIOIIHICS cCOK «CMeHa OKOH». Bce OTKPBIThIE BUIBI MTEPEUYHCIICHBI
B HIDKHEW 4acTH ATOro MeHio. HampoTMB MMEHM aKTUBHOTO BHJIa OTOOpa)aeTcs
baaxox.

OtoOpaxeHue JpPyroro OTKPHITOTO (HO CKpBITOrO) BHAa B 00JacTu
pucCOBaHUs:BbIOEpUTE BKJIAAKY «Bum» »mnanens «OkHa» » pacKpBIBAIOLIUNCS
cnucok «CMeHa OKOH» U IIEIKHUTE BUJI IS €0 OTOOpaKEHHSI.

YnopsimoueHne BceX OTKPBHITHIX BUIOB B BHJIE BKJIQJIOK B OJHOM OKHE B 00JiacTu
pucoBaHus:BbIOEpUTE  BKIaAKy «Bum» » manens  «Oxnax» » [ («KackanHoe

PAacCIIOJIOXKCHUEC OKOH»).9TOT HHCTPYMCHT HC BJIMACT HA BUAbI, PACIIOJIOKCHHBIC 34
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A W

npenegamMu OkHa npuiiokenus. Hanmpumep, eciu Bua ObUT epeMenieH Ha Ipyrou
MOHUTOP, OH OCTAHETCS TaM.
[IpocMOTp BCeX OTKPBITHIX OKOH OJIHOBPEMEHHO: BBIOEpHUTE BKIAIKY «Bum» »

naHenb «OKHay » E («MOBaI/I‘IHOC PACIIOJIO0KCHHNC OKOH»). 2T10T HHCTPYMCHT HC

BJIMSIET HA BHJIBI, PACIIOJIOKEHHBIE 3a MpENelaMi OKHa IpuioxeHus. Hampumep,
ecJii BUJ] ObUI IEPEMEILEH HAa IPYrOil MOHUTOP, OH OCTAHETCS TaM.

3aKpbITHE BCEX OTKPBITBIX BUJOB, KPOME TEKYILEr0: BBIOEPUTE BKIAAKY «Bum) »
nanenb «OKHa» » s («3aKphITHE HEAKTHBHBIX OKOH»). Ecim 061acTh prcoBaHUs
COJIEPKUT HECKOJIBKO OKOH, B KaKJJOM M3 KOTOPBIX OTKPBITO HECKOJIBKO BHUJIOB, B
KOKJIOM OKHE OCTaeTcs OTKPBITBIM aKTUBHBIA BuA. OcTalbHbIE BUABI
3aKpBIBAIOTCA. ECIM OTKPBITO HECKOJBKO MOJIENICH WM CEMEUCTB, IS KaxKJI0ro
U3 HUX OCTaeTCs OTKPBITBIM OJWH BHMJ. Buabl, pacnosiokeHHbIEC 3a IIpenesiaMu
OKHa MPUJIOKEHUS, OCTAIOTCS OTKPBITHIMU. Hampumep, eciu Bua ObLIT NepeMenieH
Ha JAPYrod MOHUTOP, OH OCTAHETCS OTKPBITHIM.

VBenuueHnue pasmepa o01acTh pUCOBaHUsA: BbIOEpUTE BKIAAKYy «Bum» »naHens
«OkHa» » packpbiBatoumiics cnucok «llomp3oBarensckuit  uHTEpdeiicy u
CHUMMTE (PJIAXKKHU I CKPBITHSI KOMIIOHEHTOB MHTepdelica, Takux Kak Jlucreryep

MPOEKTa U CTPOKA COCTOSTHHUS.

Hszmenenue yeema ¢OHCI 6 obacmu PUCOB6AHUA

Bri6epute Brnanky «®aiim» » «[lapameTpbi».

B nuanorosom okHe «IlapameTpb» nepeitaute Ha BKiIaaky «I padukay.

B paznene «llBeta» ans napamerpa «@oH» BeIOEpUTE HYKHBIHM LBET (HOHA.
(HeoOs3atenbHO) UTOOBI M3MEHUTH IIBET I0JIB30BATEIICKOTO HHTEpdeiica, Ha
Bkiaake  «llomp3oBarenbckuit  uHTEpdeiicy B pazgene  «BusyanbHoe

MPCACTABJICHUC) YKAKHUTC TCMHYIO UJIM CBCTIIYIO dAKTUBHYIO TCMY.

Obnoenenue sxpana

Haxwwure kmaumry FS.
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3D-npocmomp

JBaxcabl menkaute umst 3D-Buaa B 0003peBaTesie MpoeKTOB.

e VBemnuutk: Ctrl + yaepuBaiiTe CpeIHIOI0 KHONKY MBIIIN + NEPEMECTUTE MBIIIb
BHU3.

e Vwmenbmuth: Ctrl + ynepkupaiiTe cpeHIOI0 KHOMKY MBIIIH + MEPEMECTUTE MBIIIIb
BBEPX.

e [laHopamupoBaHue (EPEMEILIECHUE 110 YEPTEKY): YAECPKUBAUTE CPETHIOKD KHOIIKY
MBIIIIH, & 3aTEM IIEPEMECTUTE KyPCOP MBIIIIH.

e OpOura (Bpauienue): Haxmute U yaepxxusaite SHIFT u ynepxxuBaiite cpeaHio0
KHOIIKY MBIIIHM, @ 3aT€M [EPEMECTUTE MBbIIIb Ha OPOUTY BOKPYI TEKYLIEH TOUYKU
MOBOPOTA (BBl MOXKETE MPEIBAPUTEIHHO BBIOpaTh 00BEKT, KOTOPHIM OyAET TOUKOU

MOBOPOTA).
11 - JlenTa

Jlenta otoOpaxaeTcs MpH CO3JaHUM WM OTKPBITUU (aitna. OHA CONEPKUT BCe
WHCTPYMEHTBI, HEOOXOIUMBIE JIJIsl CO3aHUs IPOCKTA WK ceMeircTBa (pucyHok 3.11).

Apzwrertypa  Kodctpykuwa  Crane  Cwcremer  Boraewte  AHHoTaumn  AHanws

; BRC) YD Y @ @ W

Vzmenwte| Cease Cease Cease [lometka  [Jekons  OGnake KoopgwHauwondas ducnerdep Mmnop
Revit IFC CAIP DWF T TOYEK MOgENE CEBAZEN CAMP

a) BriGop - CeAzb

Ananuz  Qopmblnrednnad CosmectHas pabota  Bwg  Ynpaenedwe  Hagetpoiikw  Mamenuts =~

Wl 3 & e B9

wep Wwnopt Wmnopt  Beraewte VzoBpaxerwe  Ynpaenenwe  3arpyaute 3arpyauTe kak
2 CAMP  ghbXML w3 daiina nioBpakeHuamK  cemelicTec  rpynny

6) WMmnopr 3 Jarpyska vz BuBanotekn

Pucynok 3.11. Menro Jlenra: (a) — nepBas 4acthb, (0) — BTOpasi 4acTh

[Ipu u3MeHeHUN pa3MepoB OKHA MOXKHO 3aMETUTh, YTO pa3Mep MHCTPYMEHTOB
Ha JICHTE aBTOMATHYECKU KOPPEKTUPYETCS B COOTBETCTBUH C AOCTYIMHBIM MECTOM Ha
sKpaHe. JTa QyHKUHUS MO3BOJSET OTOOpaXkaTh BCE KHOMKH MPH MPAKTHUECKU JIFOOOM

pasMepe dKpaHa.
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Pazeepnymvie nanenu

CTpCJ'IKa pAaaoM € HA3BAHUCM ITIAHCIW IIOKA3bIBACT, YTO IIAHCIIb MOKHO
Pa3BCPHYTH JIA BbIBOJa CBA3AHHLIX C HEeH HHCTPYMCHTOB M 3JICMCHTOB YIIPABJICHUA

(pucynok 3.12).

mwektypa  Kowcrpykuma  Cuctemer  BoraewTe  AnHoTaumu  Ananus

\f "—" r"; Paguyc 4 BricoTHan oTMmeTKa

n ; . e . @ﬂ.MEMETp A KoopauHara Toukm
apannensHelid JTnHelinslid Yrnosoi

f,ﬂmma gy - Yknow B Touke

| Pasmep = |

Pucynoxk 3.12. ITpumep pa3BepHyTOH MaHeIu
[To ymomyaHuto pa3BepHyTas MaHEIh aBTOMATHYECKU 3aKPHIBACTCS MPH MIETIKE
MBIIIBI0 BHE JaHHOW maHenu. YToObl COXpaHUTh MaHelb B Pa3BEPHYTOM COCTOSIHUU
MIPU OTOOPAKEHUU TOW BKJIAIKHU JICHTHI, K KOTOPOW OHA OTHOCHUTCS, IEITKHUTE 3HAYOK
KaHIIEJSAPCKOW KHOIIKY B JICBOM HHKHEM YTJTy pa3BepHYTOH maHenu (pucyHok 3.13).

\pxuTekTypa  Kodcrpykuwa  Crane  Cuctemel  Botaeute  AnHotaumik Ananwus Qo

MapanneneHelfi MuHedned ¥rnoeol Pagwyc dwamerp Jnwna BeicotHaa Keoopawnata ¥Ywenod
AYTH  OTMETKE TOYKN B TOYKE

ﬁ Tunel AMHEAHEIX pa3MepoE
ﬁ TWNEI BEICOTHEIX OTMETOK
éb Twne! yrNosex pasmepoE
éjf?‘—” Tune! KOOpPAMHAET TOYEK
ﬁ’ Twnel pagnancHe pasMmepoe
ﬁ TWNEl YKNOHOE B TOYKAX
cég Tune! guamerpa

Pazmep

Pucynox 3.13. 3akperienue pa3BepHyTON MaHETH

Cmpeﬂka OMKpbIMusl 0UanN0208020 OKHA

HGKOTOpBIC IMMaHCJIIN IIO3BOJIAIOT OTKPBLITH AUAJIOIOBOC OKHO I OIMPCACICHUA

COOTBETCTBYIOIIMUX NapameTpoB. CTpenka OTKPBITUS AUAJIOTOBOrO0 OKHA * B HIM)KHEU
YaCTH MMAHEH CITY>KUT JIJIST OTKPBITHSI TUAIOTOBOTO OKHA (pUcyHOK 3.14).
A Tekcr

“EF Mpoeepka opdorpadun

~+AC e
RE g Haiti/ IamennTs

TekcT (]
Pucynok 3.14. OTKpbITHE 1UaJI0TOBOr0 OKHA MapaMeTpOB
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Koumexcmmuwie exnaoku na renme

[Ipu ucnonb30BaHUM OTAEIBHBIX MHCTPYMEHTOB WJIM NPU BbIOOPE 3JIEMEHTOB
oTOOpaxaeTrcss KOHTEKCTHasl BKJIaJKa JIGHThl C MHCTPYMEHTaMH, OTHOCSIIMMHCS K
KOHTEKCTY JaHHOTO WHCTpYMEHTa WM dneMeHTa (pucyHok 3.15). Bkruanka
3aKpbIBAETCS MPU 3aBEPIICHUU PAOOTHI C HHCTPYMEHTOM JIMOO MpU OYUCTKE Habopa

BBIOpAHHBIX 2JIEMEHTOB.

a)
Apenrextypa  Koncrpykuma  Cucremer Beraswte Andotaumn AHanws Qopmbl mrednnad CoBmecTtHan paboTa
[}5 % T Bpeska - Y] | [_]L Dl% DL;? cio @ie 7 - —
= 1 r B 8-, ° og P v =
MzmerHnTE [ |'_D O Beipesare ”-+: L0 '.E.., O =—_v|T oo @ 1 & ¥
= T B A Comm - i & T Q) I % & 4
BriGop = Ceodctea  Bydep oBmena MeomeTpua M3mMerKTE Bug Wznae
Coemectnan paBota Bwg  Ynpasnenwe  Haporpodkn  Vemenwuts | CTeHbl =)~
[ ] i : kA — —_—
=Y ® &
v - o
, — ] () = L] ="
L O—+0O
. T PepakTpoeate Mpoem [NpucoeguHnte OTcoegnHWTE
b4 < npodune B CTEHE EBEpX/OCHOEAHWE BEpX/OCHOBAaHWE
[ P P P
Bug, MamepuTe Co3zgaHne Pexcim lamMEHEHNE CTEHEI

Pucynok 3.15. Konrekcthbie Bkiaaku B Jlente

MOXHO HACTPOUTH PEXHUM, NPHU KOTOPOM ABTOMATHYECKH AKTUBU3UPYETCS
KOHTEKCTHasl BKJIaJKa JMOO aKTUBHOM OCTaeTCsl TEeKylas BKJajgka. Takke MOYKHO
3a]1aTh, KaKas BKJIaJIKa JICHThI BBIBOAUTCS MPHU 3aBEPIICHUH PAOOTHI C HHCTPYMEHTOM

HJIN OYHCTKC Ha6opa OJICMCHTOB.
,Zlucnemuep UHIICEHEPHbBIX cucmem

JlucrieTuep MHKEHEPHBIX CUCTEM SIBISETCS I(P(PEKTUBHBIM MHCTPYMEHTOM JJIst
[IOMCKAa KOMIIOHEHTOB, HE HA3HAYEHHBIX HU OJHOM CHCTEME. DTOT HHCTPYMEHT
OTKPBIBAET OTJEIBHOE OKHO, B KOTOPOM OTOOPAKAeTCsl NEPAPXUUECKUN CITUCOK BCEX
KOMIIOHEHTOB MPOEKTa B KAXKIOW KATETOPUH, CTPYNIUPOBAHHBIMA 0 CUCTEMAM HIIU
no 30HamM. OKHO MOXXHO 3aKpENUTh BBIIIE WJIM HUXKE 00JIACTU PUCOBAHMS WIH

nepeTamuTh B 00sacTh prcoBanus. UToOsl 00patuThes K ucneryepy MHXKEHEPHBIX

cucteM, BeiOepute BkIaAKy "Buna" »manens "Oxna'" }Eﬁpacprmafomnﬁc;{ CIIMCOK
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"Ilonb3oBarenbckuit uHTEpdeiic" » "Jlucneruep uHxkeHepHbix cucrteM". Jucmerdyep

HHXCHCPHBIX CUCTCM OTKPBIBACTCS TAKIKC C IIOMOIIbBIO KJIABUIIIHU FO.

Hacmpotixa suoa

[Tapametrpbl manenu "Bua" NO3BOJAIOT COPTUPOBATH W HACTpaumBaTh

oToOpaxkeHHe cucTeM B Jucreryepe HHKEHEPHBIX CUCTEM.

Cucrembl: oTOOpa)K€HHE KOMIIOHEHTOB B OOJBIIMX U MajbIX CHCTEMax,
CO371aBa€MbIX JIJISl KaXKJJOM KaTEeropuu.

30HbI: OTOOpa)K€HHWE 30H M IMPOCTPAHCTB. Pa3BepHHUTE KaXAyH 30HY IS
O0TOOpaKEeHUsI MPOCTPAHCTB, HA3HAYCHHBIX 30HE.

Bce kateropuu: oToOpakeHHe KOMIIOHEHTOB B OTJEJbHBIX TMarkax sl KaKIou
KAaTeropuu (MexaHuyeckoe o0opyZ0BaHueE, TpyOONPOBOBI U
ANeKTpoobopynoBanue). TpyOOmpoBOJsI BKIIOUAIOT B CeOS CAHTEXHHUKY U
CHUCTEMY IMOXKaPOTYIICHHUS.

MexaHuyeckoe o000pyJAoBaHHe: OTOOpPaXKECHHE KOMIIOHCHTOB TOJIBKO JIJIs
Kateropuu "MexaHndeckoe o0opyaoBaHue".

TpyOonpoBoabl: OTOOpaKEHHE  KOMIIOHEHTOB  TOJBKO  JUJII  KaTEropuu
"Tpyb6onpoBob" ("TpyOomnpoBosst", "CaHTtexHuka" " "Cucrema
noXapoTyuieHus").

J1eKTPo00OPYyIOBAHUE: OTOOPAXKEHHUE KOMIIOHEHTOB TOJIBKO JJIsI KAaTeropuu
"OnextpoobopyaoBanue".

ABTONOAOOP BCeX CTOJOIOB: KOPPEKTUPOBKA LIMPUHBI BCEX CTOJOIOB I10
pa3sMepy TEKCTa B 3arojioBkax. TakKe MOMXHO [BaXXIbl IIECJIKHYTh 3aroJIOBOK
cToJI011a /1711 aBTOMaTUYECKOU KOPPEKTUPOBKU €T0 IITUPUHBI.

IMapameTpsl cTOJOOB: OTKPHITHE AUanoroBoro okHa "l[lapameTpsl cTonbIoB", B
KOTOPOM MOKHO 3a/laTh JaHHbIE CTOJOIa, OTOOpa)kaeMmble [JIsi KaKIou
kareropun. Pa3BepHute HeoOxoaumble kareropuu ("OO6mme", "MexaHuueckue
cucteMbl", "Cuctemsbl TpyOoONpoBoaOB", "DIeKTpUYECKrue CUCTEMBI'") U BbIOEpUTE

CBOMCTBA, KOTOPbIE JOJKHBI OTOOpa)kaTbCs B KAayeCTBE 3aroJIOBKOB CTOJIOLIOB.
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Kpome Ttoro, mns BbiOOpa oTOOpa)kaeMbIX B TaOJWIlE 3arojOBKOB CTOJIOLIOB

MO>KHO Ha)kaTh KHOTKY "CkpbITh/IlokazaTs".

Omobpadicenue ceedeHutl 0 cucmeme

B 3aBucHMOCTH OT TEKYIIEro COCTOSIHHS IIETYKOM IMPAaBOW KHOIKU MBIIIU B

CTpOKE TaOJIUIIBI MOKHO BBIOPATH MEPEUNCIICHHbIE HUYKE KOMAHIbI.

e Pa3Bepnyrn/Pa3BepHyTh Bce: koMaHa "Pa3BepHyTh" oTOOpaxaeT CoAepKUMOE
BhIOpanHoOl manku. Komanaa "Pa3zBepHyTh Bce" oToOpakaeT COAepKMMOE BCEX
MoK, HAXOIAINXCS B UEPAPXUU HUKEBBIOPAHHOM MAarKH.

e CaepHyTh/CBepHYTH Bce: 3aKpbITHE BbIOpaHHOM mMarnku/Becex mnanok. Hecmortps
Ha TO, YTO MalkKa 3aKpbiTa, koMaHaa "CBEpHYTh" OCTABIISIET PA3BEPHYTHIMH BCE
BJIO)KEHHBIE TAamnKW, KoTopble ObLIM OTKpBITH.. Komanma "CepHyTh Bce"
3aKpbIBa€T BBIOPAHHYIO TAINKy KM BCE Pa3BEPHYTHIC BIIOKEHHBbIC Manku. Jlis
CBOpPAYMBAHMS TANKU MOKHO TaKXXE JIBAXbl HIEIKHYTh BETBb WM IICJIKHYTh
3HaK "MUHYC" (—) PSAIOM C TANKOM.

e Bpi6op: BeIOOp KOMMIOHEHTa B JlucneTuepe MHXEHEPHBIX CUCTEM M B TEKYIIEM
yepTexe Buaa. Pexkomennyercs:

v/ BBIOMpaTh KOMITOHEHT B OOJIACTH PHCOBAHUS, YTOOBI BBIICIWTH €r0 B
Jlucneryepe HHKEHEPHBIX CUCTEM,;

v’ yaepxuBath Ipu BeIOOpe HaxkaThiMu kiasumd "CTRL" wim "SHIFT",
YTOOBI BBIJEIUTH HECKOJIBKO KOMIIOHEHTOB B JlucreTyepe MHKEHEPHBIX
CUCTEM U B 00JIaCTH PUCOBAHMUS;

v/ UCIOJIB30BaTh TAKXKE I BBIICICHHS WM TPEIBAPUTEIBHOTO BBHIOOpA
KOMITOHEHTa B J{ucneTdyepe MHXEHEPHBIX CUCTEM U B 00JIaCTH PUCOBAHMUS
pa3MelleHrne Kypcopa Ha JIeMEHTe B JucrieTuepe HHKEHEPHBIX CUCTEM.

e [Iloka3aTh: OTKpBITUE BHAA, COJEP)KALIErO BBHIOpaHHBIM KOMIOHEHT. Eciu
BBIOpAaHHBIN KOMITOHEHT OTOOpa)KaeTcsi Ha HECKOJBKUX OTKPBITHIX B HACTOSIIUHN
MOMEHT BHJIaX, TO OTKpbIBaeTCs auaoroBoe okHo "Ilokas3aTh 3jaeMeHT Ha Buje",
B KOTOPOM MO’KHO HECKOJIBKO pa3 HakaTb KHOIKY "[lokazars" Mg HUKINYECKOTO

NepPeMENICHUs] MEXIy BHUJIAMH, COJEp)KallliMU BBIOpPAHHBIA KOMMOHEHT. [lpu
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KaxaoM HaxaTuu kHonkH "OK" oToOpakaeTcst aApyroit BuA B 001aCTH PUCOBAHUS
C KOMIIOHEHTOM, BBIOpaHHBIM B JlUcrieTyepe HHKEHEPHbIX cucTeM. Ecnu Hu oiuH
U3 OTKPBITBIX BUJOB HE COACPKUT BbIOpAHHBIH KOMIIOHEHT, HOSIBISETCS 3aIlIpOC
Ha OTKPBITHE COOTBETCTBYIOILETO BHJA WM HAa OTMEHY ONEPALMH M 3aKPbITHE
COOOIIEHHUS.

YaaanTe: ynaneHue BbIOPAaHHBIX KOMIIOHEHTOB M3 IpOEKTa. Bce KOMIIOHEHTHI,
OCTAaBIIMECS B pe3yJbTaTe C Pa30pBaHHON CBA3BIO, IepeMenatoTcs B nanky "He
Ha3HaueHo" B Jlucreryepe HHKEHEPHBIX CUCTEM.

CBoilicTBa: OTKPHITUE NAIUTPHI CBOMCTB J1JIs1 BHIOPAHHOTO KOMITOHEHTA.

«'opsaumne» KiIaBuLIU

S’apesepeupoeaHHbze cucmemotl «eopAavuey Kiasuuiu

Ctrl+F4: 3akpbITHE OTKPBITOTO MPOCKTA.

Tab: mepemerenue mo BapuaHTaM WM B Ha0Ope CMEXHBIX WM CBSI3aHHBIX
AJIEMEHTOB B MPSIMOM HarpaBlIeHUHU.

Shift+Tab: nmepemernenue mo BapuaHTaM WM B HAOOPE CMEKHBIX MIIM CBSI3aHHBIX
AJIEMEHTOB B OOPaTHOM HAINpPAaBJICHUU.

Shift+W: BbI30B mITYpBaoB.

Esc: ormena pasmemenus snementa. (IIpu nBoiiHoM Hakatuu kiaBuimm Esc
orepars peaKkTopa WId HHCTPYMEHTa OTMEHSIETCS).

F1: BbI30B MHTEPAKTUBHOM CIIPaBOYHON MH(POpPMALIUU.

F10: oToOpaskeHue MoCKa30K KIaBHIII.

Enter: BeimosiHeHHE OTepaIyy.

Knapuma "mpoOen": pazBopaurBaHue BHIOPAHHOTO 3JIEMEHTA C U3MEHEHHEM €ro
OpHUECHTAIIHH.

Ctrl/Shift + miemuok aeBOM KIaBUIIEH MBIIIN IO 00BEKTY: A0OaBICHHE/yAAICHUE
00BEKTa B BBIJICJICHUE U U3 HETO.

Shift+pucoBanme o0beKTa: pUCOBaHUE MEPIICHINKYISIPHBIX JIMHEHHBIX 00 BEKTOB.
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JUIsi MHCTPYMEHTOB Ha JIEHTE, MEHIO MPWIOKEHUS WIM KOHTEKCTHBIX MEHIO
«ropsiure» KIABUIIN 0TOOPaXaroTCsl BO BCIUIBIBAIOIIMX MOJICKAa3Kax B CKOOKaX Mocie
Ha3BaHMs KOMaHAbl (€CIM HHCTPYMEHT HMEET HECKOJBbKO SpJBIKOB, BO
BCIUIBIBAIOIIEH TMOJICKa3Ke 0TOOpa)kaeTcsl TOIBKO MEPBBIN ApIbIK). Hanpumep, 4ToObI

HapHCOBaTh KaHajl, Hy>)KHO BBeCTH Ha kiaBuatype DT (pucynok 3.16).

MamenuTs| |Bozg)

Bosgyxosop (DT) o

PWCOE3HWE MECTEDTO BO SAYEOEOA3 KpYTaorg, npamoyronsHoro

Eh-'lﬁﬂp = MO QE3NEHOID CEYeHHA, fio

L NOMOLWBHD CNMCKA  BEbop THNA MOXHO M3MEHNTE QOpMY M —

AncneT4ep npoee
B0, Bugs (Kat
= MexaHus

= OBK
=R

THN HECTEOND E03 4 X080 43,

T
-

&

Hawmmre F1 gna noayyenmn
ADI'IDJ'IHH'I'EJIBHDE cnpaBKH

- Jaecrpoce T CTHAE GTObpEvE.HEr T

Pucynox 3.16. [Ipumep moackasku ¢ ykazaHueM «ropsaei» kinapumu DT

T CaHTexHu

,ZZO6CZ6]Z€HM€ copAaAdUx Kiasuul

[Tpu HEoOXOoAMMOCTH AOOABICHUS TOPSUMX KJIABHUII BBIIIOJIHUTE YKA3aHHbIC HIDKE
JICHCTBUS.
1. Beibepute Bkiuaaky "Bun" »manens "OxHa" » paCKpBIBAIOIIMICSA  CIHCOK

"Ilonb3oBarenbckuii untepdeic” » "I'opsune knapumu".
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2. B nuanoroBom okue "l'opsuune KiaaBUIIK" HalauTe TpeOyeMblil HHCTPYMEHT WU
KoMaHay Revit ¢ moMmompi0 OJHOTO W3 JABYX WM OOOWX HIDKECIICTYIOIIIX
CIOCO0OB:

® BBEJIUTE UMS KOMaHJIbl B TOJi€ MOUCKa (TI0 MEpe BBOAA CUMBOJOB KOMAHIHOTO
cioBa B croucke "Hasnauenus"  oToOpakarOTCsi  KOMaHIABI, KOTOPBIE
COOTBETCTBYIOT KakOM-IMOO €ro 4acTd — Hamnpumep, Npu BBOJE OYKB «CTEH»
otobpaxarorcsi komauzasl "Crena", "CrenoBble orpaxiaeHus" u "CTeHOBbIE
MaHeJ ' );IOMCK BBITIOTHAETCS 0€3 yueTa perucTpa,

e B noJie mapametpa "OunbTp" BeIOEpUTE 00JACTh MOJIB30BATEILCKOTO HHTEp(Eiica,
K KOTOPOMY OTHOCHUTCSI KOMaH/a, WK OJTHO U3 CIEIYIONINX 3HAUCHUN:

v" Bce — CMCOK BCeX KOMaH]

v/ Bece 3amaHHBIE — CIMCOK KOMAaHZ, Ui KOTOPBIX TOPSYME KIABMIIH YiKE
OINpEaEIIEHBI

v Bce He3alaHHbIE — CIIUCOK KOMAaHI, JJIsi KOTOPBIX TOPSYMe KIABHMIIN B JTAHHbIM
MOMEHT HE OIpPEEIICHbI

v/ Bce 3aHATBIE — COHMCOK TOPAYMX KIABMIN, IPEJHA3HAYEHHBIX IS
OTIPE/ICICHHBIX KOMaH/;, 3T KOMOMHAIIUU TOPSYUX KJIABHUII OTOOpakaroTcs B
CIIMCKE CEPBIM I[BETOM, U Ha3HAYEHUE UX APYTUM KOMaHJaM HE JOMyCKaeTCs

o [Ipu 3amaHum Tekcra I mnoucka u (¢uiabTpa B crnucke "Haznauenus"
OTOOpPAXKAIOTCS KOMAaHJbl, CONOCTABJICHHbIE MO KaXJAOMy M3 KputepueB. Eciu
CITUCOK HE COJIEPKUT KOMaH 1, BeiOepuTe B moje "dunstp" 3Hauenue "Bee".

e B cronbmne "llytu" cnucka "HazHaueHus" ykasbIBaeTcs, TJl¢ KOMaHIY MOYKHO
HaWTHU: Ha JICHTE WM B MOJb30BATEIBCKOM UHTEpPeiice. /s cOpTUpOBKU cIIMCKa
M0 MyTH WU MO COACPKUMOMY JPYroro CTOJIOla INETKHUTE Ha 3arojoBKe
cTojoua.

e JloOGaBbTe TrOpsuMEe KJIABUIIM JJIsi KOMaHAbl. [l 3TOro cHavama BbIOEpUTE
TpeObyemyto komanay B crucke "Hasnauenus". Kypcop mnepexoaut B moiie

"3anaiite HOBbIe KiaBuiu". Eciau nose "3amaiiTe HOBbIE KJIABUIIN'" HEIOCTYITHO
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(oToOpakaeTcsi cepbIM LIBETOM), TO JUIsl BBIOPAHHON KOMaHIbl TOpSYHE KIaBUIIN
YK€ MPEeTyCMOTPEHBI.

e OnHako A7 KaXJIOW 3ape3epBHPOBAHHON KOMaHJIbI MMEETCS COOTBETCTBYIOIIAS
KOMaH/1a, JUIsi KOTOPOH BO3MOXKHO Ha3HA4YECHHE TOpsSYHMX KiaBuil. B momne mowucka
BBEJIUTE WMs KOMaHJbl, YTOOBl HAWTH COOTBETCTBYIOIIYIO KOMaHay. 3aTeM
3ajaiiTe TpeOyeMyro TMOCIeOBaTeIbHOCTh KiaBuIl. llpu HaxaTuw KJIaBHII
MOCJIEI0BATEIBHOCTh OTOOpakaeTcs B mojie mapamerpa. Ilpu HeoOxomumocTu
MOXKHO YIQJIUTh COJIEPKUMOE TMOJS M HaXKaThb HEOOXOAMMBbIE KJIaBHUIIM €lle pa3

(cm. pazzaen [IpaBuiia i TOPSIYMX KITABMIII).

e [locne oroOpaxeHuss HEOOXOAMMOW TMOCIENOBATEILHOCTH KJIABUII B TIOJIC
HaxmuTe KHOnKy "Hasnauuts". HoBag mociegoBaTeIbHOCTh — KIIABHII
otoOpaxaercs B cronbue "Kmapumm" s BeIOpaHHOM KomaHAbl. Eciam s
KOMaH/Ibl IMEETCS TOJILKO OJJHA KOMOHMHAIIHS TOPSYHMX KIJIABUII, OHA OTOOpakaeTcs
B TIOJCKa3Ke MpU 3aIlyCKe cleaytomero ceanca Revit. Eciu g komaabl
Ha3HAYEHO HECKOJIbKO KOMOWHAIIMI ropsiurX KJIABHII, B TIOJICKA3Ke OTOOpaKaeTcs

nepBas MOCJIeI0BaTENbHOCTD KIaBUII U3 cucka "Ha3HaueHuns'.

Pabora ¢ Bugammu

Cekywuii ouanazon

CexkymuM Juamna3oHOM Ha3bIBA€TCA HAOOpP TOPU3OHTAIBHBIX IUIOCKOCTEH, C
MTOMOIIIBIO KOTOPBIX MOYKHO YIIPABIISITH BUAUMOCTHIO U TIPEICTABIIEHHEM OOBEKTOB Ha
BHJIC B IIaHE.

Kax b1l Buj njiaHa MMeeT CBOMCTBO «CEKYIHM quana3on». K ropu3oHTaIbHEIM
IUIOCKOCTSIM,  ONPEICIAIOIIAM  CEKylIMi Juana3oH, OTHOcATCS  «BepxHsas»,
«Cexymass» n «HWkHsAS» MIOCKOCTH. DTH TPHU IUIOCKOCTH OIPEIEIISIIOT OCHOBHOM
CeKylni auanas3oH. «BepxHas» m «HWKHAD) IUIOCKOCTH NPENCTABISAIOT CaMYIO
BEPXHIOIO M CaMYI0 HID)KHIOIO YacTH CEKYIEero auamnazoHa. «Cexkyuias» IUIOCKOCTb
OTIpe/IeNISICT BBICOTY, HA KOTOPOM KOHKPETHBIE JIEMEHTHI BUJA OTOOpakKaroTCs Kak

BBIpE3.
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http://help.autodesk.com/view/RVT/2019/RUS/?guid=GUID-DB5FC939-C9E4-418E-A9A5-44D5C05857B4%23GUID-DB5FC939-C9E4-418E-A9A5-44D5C05857B4

«['mybuHa mpoenupoBaHus» — 3TO JOMOJHUTEIbHAS MJIOCKOCTh 3a MpeaeiaMu
OCHOBHOTO CEKYIIEro auana3oHa. M3MeHeHue TriyOMHBI MPOCIUPOBAHUS MO3BOJISIET
OTOOpa3UTh AJIEMEHTHI, PACIOJIOKEHHBIE TOJ] HUXKHEW CeKyIled MiIockocThio. Ilo
yMon4aHuio «[JyOrHa MpoenrpoBaHUSI» COBIAJACT C YPOBHEM HIDKHEW CEKyllei
IIJIOCKOCTH.

Ha nmxecnenyromem Buae pacana (pucyHok 3.17) mokasaH CEeKyIIHMiA THara3oH
@ puna B ruiane: «BepxHsis» ®, «Cekymiasi I0CKOCTbY ®, «HrxHs5» @
«C™metieHue» (CHH3Y) ®, «OCHOBHOW CEKYIIUWA JUaIa3oH»» @ u «['mybuna

MPOCLIMPOBAHUS ®

Ha Buje B miaHe cripaBa mokasaH pe3yJibTaT JJIs JAHHOTO CEKYIIEro JTuarna3oHa.

Pucynok 3.17. @acan ¢ ykazaHWeM IIJIOCKOCTEH CeKyllero auamazoHa: 1 —
«Bepxusasa», 2 — «Cekymas», 3 — «Hwxkusaa», 4 — «Cmemenue» (CHU3y), 5 —

«OCHOBHOM CEKyIIHM aramnazon»,6 — «['1yOnHa npoerupoBaHus».

Om06pa9fceHue DJIeMEHMO8 HA 8UO0€ 8 NIaHe

° 3J’ICMCHTBI, PacoJIOKCHHBIC BHC CCKYWICTO AMAIla30HA, ITOKAa3bIBAOTCA HAa BHIC,

CCJIIM yKa3aHa IIOJJIOXKKa IJIs 0T06pa}K€HI/I}I YPOBHA 3a IpeaciaMH CCKYLICTO
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JAuaria3oHa. CBeI[eHI/Iﬂ O CBOMMCTBE BHUaa «HOI[J'IO)KKa» INPUBCACHLBI B pPasaciic

CBoiicTBa BHIA.

e DJEMEHTHI OTOOPAKAIOTCS HA BUJE B IJIAHE C IPUMEHEHUEM Beca JIMHUHN pa3pesa
Y JIMHUM TPOEKLHNH, 4 TAK)KE CTUJIA JUHUM <BHE mpenenoB> B COOTBETCTBHM C
[IPaBUJIAMH, OIIMCAHHBIMU B PA3EJIax HUXKE.

v' ]l u3MeHEHHsT OTOOpaKeHHsI Beca JIMHHN BBIPE3AONINX DJIEMCHTOB W

AJIEMEHTOB MPOELUUPOBAHMS UCHOJIB3YETCA NHCTPYMEHT CTUIN OOBEKTOB.

v' VI3MeHUTH C1Ioco6 0TOOpasKeHUs CTUIIS JIMHUN <BHe NpeIeioB> MOYKHO C

MOMOILBIO HHCTpyMeHTa CTHIIN JIMHUM.

e B 3epkambHoM otoOpaxkenuu mnortoiaka (RCP) mnpencraBieHue >IE€MEHTOB
aHAJIOTMYHO UX TMPEJCTABJICHUIO HAa BUJAX B IUIaHE, 32 TEM HCKIIOYEHUEM, YTO
AIEMEHTBI OTOOpPaKAIOTCS TakK, KaK eClu Obl OHM pacCMaTPUBAIKNCH CHU3Y B

3CPKAJIbHOM OTPaXCHUHU.

aﬂeMeHmbl, nepecekaemole cekymeﬁ njao0CcKoCcnvio

Ha Buge B muane coOmronaroTcst clieqyromve mnpaBuia Revit kacartenbHO
MPEICTABICHUS 3JIEMEHTOB, KOTOPBIE MEPECEKAET CEKyIast MIOCKOCTD:

e DOTHU BIEMEHTHI CO3AAIOTCS C NMPUMEHEHUEM Beca JIMHHUM pa3pe3a OnpeaciICHHOU
KaTEropuu 3JEMEHTOB.

e Ecnu kareropus 3JIEMEHTOB HE UMEET BeECa JIMHUM pa3pesa, KaTeropus sBISETCS
HEBBIPE3aEMOM. DJIEMEHT CTPOUTCS HA OCHOBE BECA JIMHUH MPOECKIUU.

K wuckirodyeHussMm OTOOpakeHHUSI DJEMEHTOB, TEPECEKAEMBIX  CEKYIIeH
TUTOCKOCTBIO, OTHOCSATCS CTEHBI BBICOTOH HIke 2 M (o 6 ¢yrtoB). OHM He
0TOOpa)karoTcsl B paspese, JaKe €CIIM OHU TMEepPeceKaroT CEKYIIYI0 TIOCKOCTh. [Ipu
3TOM 2 M M3MEPAIOTCS OT BepXa OrPaHUYMBAIONIEH PAMKH 10 HUKHEUW TJIOCKOCTH
OCHOBHOTO  CEKyllero jaumanasona. Hampumep, mnpu  CO31aHMM  CTEHBI,
BO3BBIIIAIONICHCS Ha 2 M HaJ HIKHEH CEKyIlIel IIOCKOCThIO, IaHHasi CTeHa OyaeT
paspesaHa 1o CeKymeu miockocTu. Eciam Bepx CTeHBI OyIeT HAaXOIUTHCS HUKE, YeM
HAa 2 M, TO BCs cTeHa OyAeT TMoKa3aHa B BHJIE MPOEKIMH, U JlaXXe TaM, TJIe OHa

NEPECEKAET CEKYIYIO MIOCKOCTh. JTO MPOUCXOAUT B ClydasX, KOrJa sl CTEHbI B
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Ka4eCcTBe CBONCTBA «3aBHCHUMOCTb CBEPXY» BBIOpaHO 3HA4YECHUE
«Henpucoenunennas».

JUis  HEKOTOpBIX  KaTeropuil  OTAEIbHbIE  CEMEHCTBA  MOIYT  OBITh
KJIacCU(PUIIMPOBAaHbl KaK BbIpe3aeMble WM HeBbIpe3aeMble. Ecimmu cemeicTBo
ONpENENseTCs Kak HEBBIPE3aEMOE, a €ro JJIEMEHTHl IIEPEeCeKarT CEKYIyIo
IUIOCKOCTb, OHM CO3JAIOTCA C NPUMEHEHUEM Beca JIMHUU NpPOeKUUU (CM. pasfeln

CeMelicTBa C HEBLIPE3AEMOUN T€OMETPUEN ).

Ha cnenyromem Buae dacaga snemeHTsl (pucyHok 3.18), mepecekarorne

CCKYINYHO IIJIOCKOCTb, BBIACJICHBI CHHUM IBCTOM. Ha BHJIC B IIJIaHC CIIpaBa
O6OBH3‘1€HO:®— 9JICMCHTHBI, CO30aBaCMbIC C IIPUMCHCHHCM BCCa JINHUH pa3pe3a

(cTeHsl, JaBEpb U OKHO); ®— HEBBIPE3aEMBIE JJIEMEHTHI, CO3JaBAaEMbIe C

NPUMEHEHHUEM Beca JIMHUN MpoeKUuu (mKadbl).

%_}—‘
I
%

Pucynok 3.18. [Ipumep HeBbIpe3aeMbIX 3JIEMEHTOB

3]Z€M€Hl’nbl, PAacnolodiCenHble noo cekyweﬁ NAOCKOCMbIO U HAO HUNCHUM

npeoeom cexyue2o Ouana’zona

Ha Bune B mane B mporpamme Revit 3TH 37€MEHTHI CTPOSITCS C MPUMEHEHUEM
Beca JIMHUU MPOCKIIMU KaTeropuu sjieMeHToB. Ha cienyromem Buze (pucyHok 3.19)
dacama SIEMEHTHI, HaXOMSIIMECS MOJA CEKYIIeH IUIOCKOCThI0 W HaJ HIKHUM

MMpCACIIOM CCKYHICTO AnaIra3oHa, BbIJICJICHBI CHHUM IBECTOM.
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Ha Bune B muane crpasa O603H8HCHOZ®— AJIEMEHTBI, KOTOPBIE CO3/IAIOTCS C
MPUMEHEHUEM Beca JHMHHUM NPOEKIMH, TOCKOJIbKY HE IEPEeceKaloTCsl CeKyIleH

IJIOCKOCTHIO (1Kad, CTOM U CTYI).

Pucynox 3.19. I[Ipumep 351eMEHTOB, HAXOASAIIUXCS MO CEKYIIEeH TIIOCKOCThIO U

HaJl HWKHUM IIPCACIIOM CCKYIICTO JHUaIla30Ha

Dnemenmol, Haxoosawuecs medxcoy ceKyujeu na0CKOCMbIO U GePXHUM Npeodeaom

cexkyuieco ouanasona

OTH 3JIEMEHTHI OTOOPAKAIOTCS HA BUJIE B TUTAHE TOJIKO B TOM CIlydae, €ClId OHH
OTHOCATCS K KAaTerOpWsIM OKOH, MKAa(dOB WM THUIOBBIX MOACICH. DIIEMEHTHl ITUX
TpeX KaTeropuil CTPOSATCS C MPUMEHEHHEM Beca JIMHHUM MPOCKIIMH TaK, KaK €ClH Obl
OHH paccMaTpuBaIuCh cBepxy. K mpumepy, Ha ciemyromiem Buzie (pucyHok 3.20)
dacama SJIEMEHTHI, PACIOJIOKEHHBIE MEXIY CEKyIeld IIJIOCKOCThI0O U BEPXHHUM

IMpEACIOM CCKYIICTO Aralia3sOHa, BBIACIICHbBI CHHHUM LIBETOM.

Ha Buge B miane cnpasa 0603Haquo:®— HACTEHHBIN 1mKad, TOCTPOSHHBINA C

OpUMEHEHUEM Beca JIMHUM MpOoeKuuu (B O3TOM ciy4yae CeMeucTBy 1IkadoB

MIPUCBAaNBACTCS CTUJIb MITPUXOBBIX JMHUN MPOCIIMPOBAHNSA); ®— HacTeHHoe Opa (13
KaTerOpud OCBETUTEIBHBIX MPUOOPOB), KOTOpOE HE OTOOpa)kaeTcsi Ha IUIaHE,

ITOCKOJIBKY OHO HC OTHOCHUTCA K KaTCTOPHUAM OKOH, HIKa(I)OB HNJIN THUITIOBBIX MO,HGHeﬁ.
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Pucynox 3.20. Ilpumep oToOpa)keHHs 3JIEMEHTOB, HAXOMSIIMXCSI MEXIY

ceKymeﬁ INIOCKOCTBIO M BEPXHUM HPCACIIOM CCKYHICTO Aualia3oHa

Cexywuti ouanaszon 6 niare nomoaka (RCP)

Kak u nns BUAOB B IiiaHe, Ui IUIAHOB IOTOJIKA TaKXKe HMMEETCS MapameTp
«Cekymuii Tuama3on», HO ¢ HEKOTOPhIMU OTiAn4YusiMu (prcyHOK 3.21).Ero oTmuums

OT MPEIBIAYIIETO:
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Pucynoxk 3.21. Cexymuii 1Manas3oH B IUIaHE MOTOJIKA

e BH/I B IIJITAaHE NIOTOJIKA HAIIPABJIEH BBEPX OT CEKYLIEH MIOCKOCTH;
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CeKyllasl IUIOCKOCTh B IUIAHE MOTOJKA, SIBJASCH YAaCThIO OCHOBHOIO CEKYILETO
JManazoHa, OOBIYHO pPaCIoaraeTcs BBINIE CEKYIIEH MIOCKOCTH BUJA B IUIAHE, U
4acTO pa3MEIIAETCs HaJl BEpXHEN OTMETKOM JIBEPEU UJIA OKOH;

00JIacTh MEXIy CEeKylleld IUIOCKOCTBIO M BEPXHUM IMPEIEIOM CEKYIIEeTro
Jrana3oHa ONMPENEsseT OCHOBHOM CEKyIIMK IHMana3oH BUIA; HUKHEE 3HAUYECHUE
qvana3oHa BUJA B IUJIAHE TMOTOJIKA HE MCIOJB3YETCS; ISl DJIEMEHTOB,
MONaJalnX B OCHOBHOM CEKYIIMWA JWANa30H, MCIOJb3YETCA BEC JIMHUHU
MPOEKIINH;

ITyOrHA BUA OTPEICIIACTCS B HAPABJICHUU BBEPX OT CEKYILEeH MIIOCKOCTH, U JIJIs
3JIEMEHTOB, HAXOASIIMXCS BHE OCHOBHOI'O CEKYUIIEro Jauamna3oHa, HO B Mpeaenax
TIIyOWHBI BUJIA, UCIIOJIB3YETCs CTHIIb TUHUHN «BHE TIpenenony.

q)paFMeHTBI IJIaHa UCIIOJIB3YIOTCA IJId YIIPAaBJICHHA BHCIIHWM BHJOM OCHOBBI U

Pa3MCIICHHBIX 3JICMCHTOB — OoJbIIIEH YacThI0O OKOH M I[BCprI B CTCHAX, €CJIM HX

OTMCTKa BJIMACT HA HX BHIAWUMOCTB. (DpaFMeHTBI IJIaHa HC HUCIIOJIB3YIOTCA JIJIA

KOHTPOJIA BUIUMOCTH 311eMEHTOB MEP.

Co3oanue ppazmenma nnana

C IIOMOIIBIO (bparMeHTa IIaHa MOKHO OIIPCACIINTb CCKYIIYIO IINIOCKOCTH Ha

BBICOTC, OTHanIOHlefICH OT BBICOTHI ceKymeﬁ IIJIOCKOCTH, KOTOpas UCIIOJIL3YCTCA JIA

OCTaJIbHOM 4acTU B4 B IIJIaHC. Brinonnute AJI1 OTOTO CIICAYIOIIHC OIICPpalH.

1.
2.

OTtkpoiite BUJ B IIJIAHE.

Bribepute Briaaky "Bun' »mnanenp "Co3zgaHue" s pacKpbIBaIOIIUKUCS CIUCOK

"Busl B miaHe" » [ ("®parmenT miana'").

[TocTpoiite 3aMKHYTBIM KOHTYpP W3 OTPE3KOB, IPSMOYIOJIBHUKOB HWIIH
MHOT'OYTOJIbHUKOB.

Ha mamutpe cBoiictB s mapamerpa "Cekymwmii nuana3oH" BbIOepUTe
"PenaktupoBats'.

B nuanoroBom oxHe "Cekymuii auamna3oH" YKaXUT€ OCHOBHOM CEKyLIW

Auaria3oH U IIJIOCKOCThb HpOGKHHﬁ.
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6. Ecnu mapamerpy "Cekyias mi." npucBoeHO 3HaUeHHE "YPOBEHb POAUTEIHCKOTO
BUAA", TO s 3aJaHUsl CEKYILIEro Juana3oHa (BEpXHEro mpejaesia, HUKHEro
npejena, CeKyled IIOCKOCTH M IIJIOCKOCTH TMPOEKIUMH) HCIOJb3YUTE TOT Ke
YPOBEHb, UTO U HA BUJIE B IJIAHE.

7. Haxwmure "OK" myist BeIXoja U3 auaioroBoro okHa "Cekyniuii quamna3on’.

8. Ha mamenu '"Pexum" MIEIKHATE 3HAYOK v ("Beixonq w3 pexuma
penakTupoBaHus'").

CMmelieHne Uisi OJHOTO TapaMmeTpa cieayeT 3aJaBaTb C Y4YETOM 3HA4YCHHI
CMEILEHUs Ul Apyrux napaMmerpos. Hampumep, 3HaueHne cMenieHus U1 napaMeTpa
"Bepx" He MOXXET ObITh MEHbILIE 3HAUCHUS CMEIICHMS Ui CEKyIIeW IMIOCKOCTH, a
OHO B CBOIO OU€pE/lb HE MOXKET ObITh MEHBIIIE 3HAUYECHUS CMELICHMs IS IlapaMeTpa
"Huz".

Jliis u3MeHeHust Gopmbl (hparMeHTa IjiaHa He HYXKHO MEPEKII0UaThCs B PEKUM
paboThl ¢ 3cku3oM. Kaxnas rpaHudHas JuHUS (pparMeHTa IjiaHa SBISETCS PYUYKOM
dbopMbI, Kak ToOKa3zaHO Ha pucyHke 3.22. [lng u3MeHeHus pas3Mepa (pparmeHra

HEO0OXO0JIMMO BBIOpATh PYyUKy (POPMBI U MEPETAIIUTH €€ B )KEITAEMYIO MTO3HUITHIO.

Pucynok 3.22. Pyuku opMbl 1151 ©”3BMEeHeHus pparMeHTa miaHa
Buo e pazpesze

Buel 3TOTO THIIA TTOKA3BIBAIOT MOECIH B paspese (pucyHok 3.23). X MOXKHO
co3laBaTh Ha BHAaX B IUIaHe, paspe3ax, dacamax U BuAax y3ioB. Ha
MepeCeKaroIMXCsl BUAX OHM OTOOpaXkaloTCsl B BUJIE MPE/ICTABICHUH.
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e Bxkianka "Buna" »manens "Co3nanue” » @ "Pazpes"

Pucynox 3.23. Co3nanue paspesa

Ceoiicmea paspesa

Ynpaenenue eudom mapox u memox.

Kaxnprit pa3zpe3 uMeeT CBOMCTBA TUTIA JIsI MAPOK Pa3pe3oB, MApOK (hparMeHTOB
U METOK CChUIOK. [[J1sl onmpenenenus BHEIIHETO BUla MapoOK pa3pe3oB U (pparMeHTOB

BbIOCpUTEe BKIANKy "Ympamienue" »manenb "[lapaMmeTpsr" » pacKphIBAIOIIANCS

(-
cnucok "JlononmuurensHbie mapamerpsl” »ii  ("Mapku ¢QparmenToB") wunm o
("Mapku paszpesos"). Ilapamerp "MeTka cChUIKH" 3aJa€T TEKCT, OTOOpakacMbIil
pPAIOM C MapKoil paspesa, eciM pa3pe3 sBIseTcs cchUlouHbIM. CBOMCTBA pazpes3a
"Homep Buma" u "Homep nucta" M3MEHATHh HENb3sl. DTH 3HAYEHUS aBTOMATUYECKU

MOJICTABJISIFOTCS] IPU I0OABICHUH BUA B pa3pe3e Ha JIUCT.
Co3zoanue guoa paspesa

Jlns 3afaHus HOBOTO BHUAA pas3pe3a J00aBbTE€ JMHUIO CEUYEHUS U 00JIacThb
HOJpE3KU. BBINOIHUTE [UIs1 3TOTO CIAEAYIOLIUE ONEPALIUH.

1. OtkpoiiTe BUJ B TUTaHE, B paspese, BUA (pacama uiam BU y3ia.

2. Bribepute Brianky "Bua" » nanens "Co3nanue" » g ("Pazpe3").
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3. (HeoOs3arenpHas omeparus). s M3MeHEHUs CYMIECTBYIOIIETO THITA BHJIA
WM N7 CO37aHusl HOBOTO TWUIA BHAAa B OKHE "BpiOop Tuma" BhIOepuTE B
CIIMCKE TUI BUJAa WM HAKMUTE KHOMKY "PenakTupoBars Tum'".

4. YcTaHOBHUTE KypcOp B HA4YaJbHOW TOYKE pa3pe3a U MEpEeTallUTe €ro 4yepes
MOJeNb UK cemencTBO. CyIIeCcTBYeT BO3MOXKHOCTb MPUBS3KH JTUHUU CEUCHUS
napajuiesIbHO WIH TEePIeHANKYISIPHO HEOPTOroHAIbHOM 0a3e miu crene. Ha
BHJIaX B IJIAHE MOKHO BBITIOJHUTD MPUBSI3KY K CTEHE.

5. llenkHuTe 11 yKa3aHMs KOHEUHOW TOYKHM paspe3a. Ha skpaHe mosBisieTcs

BBIJICJICHHAS JIMHUS pa3pe3a U 001acTh moApe3ku (pUCyHOK 3.24).

- -<p

@aﬂ $ O

Pucynok 3.24. O6iacth moApe3Ku

6. I[Ipu HEoOXOAMMOCTH HW3MEHUTE pa3Mephbl 00JIACTU TOAPE3KU, BHITIOJHUB
NepeTacKMBaHUEe CUHUX JJIEMEHTOB ympaieHus (pucyHok 3.24). I'myOuHa
BUJIA B pa3pe3e U3MEHSETCS COOTBETCTBYIOIIUM 00pazoM.

7. Haxmure "W3menuts" wunm kimaBuiry Esc, 4ToObl 3aBepmuTh padoTy C
nHCTpyMeHTOM "Pazpes".

8. lms oTkphITHS BUIA pa3pe3a ABAXKIbI ICIKHUTE HA 3arojIOBKE pa3pesa Wiu
BBIOEpHUTE BUJI pa3pesa B rpyiie "Pa3pess" B okHe "/lucnerdep mpoekra".
Bu B pa3pese u3MeHseTCs MPU M3MEHEHUN MOJICITN WU TIEPEMEIICHUH JIMHAH

paspesa.
Bpemennoe ckpvimue unu uzonayus 31eMeHmo6 U Kamezopuil 3J1eMeHn 06

BI/I)II/IMOCTB 9JICMCHTA BOCCTAHABJIMBACTCA IIOCJIC 3aKpbITUA IIPOCKTA, CCIIH

M3MEHECHHS He ObuiM  caenaHbl  nmoctosHHbIMHA.  Komanga  "BpemeHnoe
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CKpBITHE/M30/sIisl"  HE BIMSET Ha TMe4yaTh deprexeit. Jlms  BpeMeHHOro
CKPBITUS/U30JSIIUN AJIEMEHTOB U KaTErOpPHil 3JIEMEHTOB BBHITIOJHUTE CIEIYIOIINE
orepaluu.
1. BeiOepute 0AMH WM HECKOJIBKO 3JIEMEHTOB B 00JIaCTH PHUCOBAHU.
2. lllenkauTe Ha MaHEOW YyOpaBieHHs BUAOM dieMeHT "= ("Bpemennoe
CKPBITHE/U30JISI1Hs" ) U BBIOEpUTE OJMH U3 CIIEIYIONINX MapaMeTPOB:
e wm3omupoBarh kareroputo (1C) — Torma, Hanpumep, Mpu BEIOOPE HECKOJIBKHUX
CTEH U JIBEpEH B BUJI€ OCTAHYTCSI BUAUMBIMU TOJIBKO CTEHBI U ABEPH;
e ckpoITh KaTeropuro (HC) (ckpbiTHe BceX BhIOpaHHBIX KaTErOPHil HA TAHHOM
BHUJIC)— TOTJa, HAaIPUMED, IIPU BHIOOPE HECKOJIBKUX CTCH M JBEPE BCE CTEHBI
Y JIBEpPH B BUJE OYIYT CKPBITHI;
e u3onupoBath 3aeMeHT (HI) (M301s11Ks1 TOIBKO BEIOPAHHBIX 3JIEMEHTOB);
e CkpbITh eMeHT (HH) (ckpbiTHE TOIBKO BEIOPAHHBIX JJIEMEHTOB).
[Ipy BpeMEHHOM CKpBITUHM SJEMEHTa WM KaTErOpHH 3JIEMEHTOB 3HAYOK
"Bpemennoe ckpbiThe/n3oisnusa” npuobperaer pamky (Bwf)./lns Bbixoma u3
peKrUMa BPEMEHHOTO CKPBITUS/M3OJSIIIMN  0€3 COXpaHCHHS HW3MEHEHUI
HeOOXOMYMO Ha NaHEIM YIpABIEHHS BHAOM HaXaThb [w® M BBHIOPATh
"BoccranoButs ucxonssii BuA' (HR).Bce BpeMEHHO CKpBITBIE 3JIEMEHTHI
CTAHOBSATCS  BUAUMBIMU. J;11  BbIXOJla M3  peXHUMa  BPEMEHHOIO
CKPBITHS/U30JSIIUN C COXPAHEHHEM HW3MEHEHUl HeoOXOJAMMO Ha MaHEH
VOpaBIE€HHUS BHAOM HaXaThb [w® u BbIOparh "IIpUMEHHTH PEXUM
CKPBITHS/U301UHN K BUAY'". CKPBITHIE DJIEMEHTHI IPH HEOOXOMMOCTHA MOYXKHO
MOKa3aTh M BOCCTAHOBUTh M TIOCJE COXPAHEHUS HACTPOMKH CKPBITUS

3JICMEHTOB.
MEP-moaesupoBanue
Obuwue ceeoenus
[Tporpammusiii npoayktr Autodesk Revit® MEP(MEP, mechanical, electrical,
and plumbing modeling— MonmenupoBaHue MO MEXaHWYECKUM, IICKTPUUYCCKUM H
CAaHTEXHUYECKHM CIICIIHAIbHOCTSM)IIO3BOJIIET IPOSKTUPOBATh, PACCUUTHIBATH U
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JOKYMEHTUPOBAaTh WHXXCHEPHbIE CHCTEMbl HAa OCHOBE HH(OPMALMOHHOTO
MOJEJIUPOBAHUS CO BCEMHM MPEUMYLIECTBAMU IOCIEAHET0 — TOYHOCTHIO,
COTJIACOBAHHOCTHIO, MTOJIHOTON YCTpaHEHMs KOJUIM3HUM, KOOPAMHUPOBAHHOW paboTon
pa3IMyYHBIX CIENUATUCTOB Ha eauHoi miaargopme Autodesk Revit, u 1.1. IIpoekTs
MEP 00bIYHO €O3/1alOTCS Ha OCHOBE CBSI3aHHBIX apXUTEKTYpPHBIX Mojeineit. [lpu
pacyere OTOIUTENbHBIX M XOJOAWIBHBIX HAarpy30K JJIsi IpPOeKTa HEO0OXOINMO
BKJIIOUATh CIIy>)KEOHBbIE TOMEIICHUA W KaHajbl Uid Mpokianaku ceteil. [loatomy
3a4acCTyl0 BO3HMKA€T HEOOXOJMMOCTb J100ABJIEHUS B apPXUTEKTYpPHYHO MOJIENb
ypOBHEH, 4TOOBI MOXKHO OBLJIO OMpPEeNnTh BeCch 00beM npoekta MEP.

Hanee OynyT MNpUBEACHBI PEKOMEHJAIMU HEMOCPEACTBEHHO IO croco0am

KOHKPETHOM paboThl ¢ uuTepdeiicom Autodesk Revit MEP.
Hacmpoiiku npoekma MEP. Anzopumm nacmpoiiku H06020 npoekma

Pexomennaruu mmo criocod6am HacTpoiiku HOBOro npoekta B Autodesk Revit MEP:

1. Co3paiitTe HOBBIM MPOEKT: BO3bMUTE 3a OCHOBY madjoH 1o CAIIP/BIM, nau6o
BOCIIOJIB3YHTECh OJHUM M3 TpeAyCMOTpeHHbIX B Revit mabnonoB. B miabnone
oTpesiesieHbl MHOTHE TapaMeTphbl, XapaKTEpHbIE JIJIs TaHHOM KaTeropuu.

2. CBsDKHTE TPOEKT C MOJENBI0. 3TO MOXXET OBITh HEOOXOAMMO, HANpUMEp, IS
3aJlaHusI OTHOCUTEILHOTO PACIIOIOKEHUS OTACIbHBIX 3[JaHUH Ha TEPPUTOPUHN HIIH
U KOOPAMHALMK PabOT CIEIUANTNCTOB PA3IMYHBIX TUCIUIUINH — apXUTEKTOPOB,
KOHCTPYKTOPOB, HH)KEHEPOB.

3. Ompenenute YpOBHM JJisi MOJENU: J00aBbT€ B MPOEKT-OCHOBY YPOBHH,
COOTBETCTBYIOIIME YPOBHSAM B CBsi3aHHOW Mojenu. Co3maiTe JOMOJHUTEIHHBIC
YPOBHH JUIsI CIY>KEOHBIX MPOCTPAHCTB, YTOOBI MOXXHO OBIIIO Pa3MECTUTh 3THU
MIPOCTPAHCTBA U YUUTHIBATH BECh O0BHEM MIPOEKTA.

4. OtrciexuBaiiTe W3MEHEHHUS B CBSI3aHHOM MOJEIW: paclo3HaBaTh HAIWYHE
M3MEHEHHH B CBA3aHHOM MOJEIM MOXHO C TIOMOIIBIO HHCTPYMEHTa
"KonupoBanue/MoHuTOpUHT".

[IpocTpancTBa W 30HBI TpeAHA3HAYEHBI I XpaHEHUs HWHQPOPMAIINH,

HCO6XOI[HMOﬁ JJIIs IMPOCKTUPOBAHUA CHCTCM, YAOBJICTBOPATOIINX
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MPEAYCMOTPEHHBIM  MPOEKTOM  TpeOOBAaHMUAM K  CHUCTEMaM  OTOIUICHUS,

OXJIAKJACHH, OCBCIICHUS U IMMOKAPOTYIICHUS.
Co3zoanue npoekma u3 MEeHI0 NPUI0ICeHUA

HpI/I CO3JaHNM IMPOCKTa M3 MCHIO IIPHUIIOXKCHHA B KAauCCTBC HayaJIbHOM TOYKH

IMPOCKTAa MOKHO HMCITI0JIb30BAaTh 111a0JIOH WIH napamMcTpsbI 110 YMOJYaHUIO.

Co3zoanue npoekma Ha ocHoee wabiona

1. BriGepute K »"Co3naTs" }E("HPOCKT").
2. B nmuanoroBom oxHe "HoBeiil mpoekt" B rpymme "®aiin mabnoHa" BBITOJIHUTE
OJ[HO U3 CIICAYIOIIUX JECUCTBUM:
e BriGepuTte mabioH U3 crmcka.
o Haxmure knonky "O0630p", nmepelinute Kk Hy)kHOMY 1ma0ony (paitn RTE) u

HaXXMUTE KHOMKY "OTKpPBITH".

0 B Revit mpenycMOTpeHO HECKONBbKO MIAOJOHOB MPOEKTa, KOTOPHIE
XpaHsITCS B nanke 111a0JI0HOB, UMEIOLLEN clenyrouee
mectononoxenne: %o ALLUSERSPROFILE%\Autodesk\<umss u Bepcus
nporpaMmMbI>

3. Hns mapamertpa "Coznate HOBBIN" Be1OepuTe "IIpoekT".
4. Haxwmure "OK".

[IporpamMma co31acT HOBBIM IPOEKT, UCHOJIb3Ysd B KaU€CTBE HAYAJIBHOM TOUYKHU
BbIOpaHHBIN M1a0JIOH.

Co30anue npoekma ¢ UCNOIBL3OGAHUEM NAPAMEMPO8 NO YMoIuauuio (oe3

wabona)

=
e Bribepure K »"Cosars" » L ("TIpoext").
e B nuanoroBom oxne "Hosbiii mpoekt" B rpynmne "®aiin mabiona" BeiOepute
"HeT”
o Jlna mapametpa "Co3nath HOBBINH" BeiOepuTe "IIpoekt".

e Haxwmure "OK".
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B nmmanmoroBom oxHe '"HeompenenenHas cuctemMa u3MepeHUs'' BbIOEpUTE
"Metpuueckas'.

[Iporpamma co3mact HOBBIM MPOEKT, UCIONB3YSl B KAUECTBE HAYAJIBHOM TOYKHU

napameTpbl 10 YMOJIYAHUIO.

Ceazvieanue 00HOI MoOeau c Opy2oil

OTkpoiiTe CYIIECTBYIOIIYI0O MOJENb W CO3JaliTe HAa HEE CChUIKY U3 JPYroi

MOJEIIH.

1.

OTKpoliTe CyIIECTBYIOMIMIA WU CO3/1aiiTe HOBBINA MPOEKT.C 3TUM MPOEKTOM OyneT

CBSI3aH IPYTOU MPOEKT.

Bribepute Briaaky "BceraBka" »nanens "CBsizp" }E ("Css3b Revit").

B nunanoroBom oxue "MMmopt/cBsi3s ¢ RVT" BeiOepute Moiens, CBsI3b ¢ KOTOPOH
Tpebyercst chopmuposath. [Ipu ucnomszoBanuu A360 Collaboration for Revit
CBSI3b MOKHO C(DOPMUPOBATH TOJBKO C MOJIEIbIO B TeKyleM npoekte A360.

B obnactu "Pa3Mmemenue" BeimonHUTE TpeOyeMble HAcTpoWku. B GonbmmHCTBE
ciaydaeB cienyeT BbiOpaTh "ABTO — CoBMmelleHue Hadan koopauHat'. Eciu B
TEKYILIEM IMPOEKTEe HCHOJIB3YIOTCS 00Iue KoopAuHathbl, BeiOepute "ABTO — IlO

oOmuM koopauHataM" (cMm. pasgen OOmme no3uiuu, paszzaen llapamerpbl

HUMIIOpTA U CBHSBIBaHI/IH).

Haxxmute kHOnKy "OTKpBITH".

Ecau cBsizaHHBIN IIPOCKT HE 0T06pa}KaCTC}I B 00JacTH PpUCOBaHUs, BBIIIOJITHHUTC

CIICIYIOIIUE JECUCTBUA:

1.

B pasnene cBoiictB Buma miia mapamerpa "Karteropus" BbeiOepuTe 3HaUeHHE
"Koopaunanms". Takas HacTpoiika TrapaHTUPYeT, YTO Ha BHAEC OYyIyT
0TOOpaxkaTbCsl DJIEMEHTHI JJsi BCEX KaTeropuil (apXuUTEKTypa, HECYyIIue
KoHcTpykIiuH, cuctembl OBuBK u anmektpoobopynoBanue).

(HeoOsi3atenpHast omepanusi) Jlinsg oToOpaxeHUs CBSI3aHHOTO TMPOEKTa B
MOJIyTOHAaX B moJie cBoiicTBa "llepeonpenenenus BUAUMOCTH/Tpauku" HaXXKMHUTE
kHonky "PemaktupoBath". Ha Bkiagke "CpsizaHHble (ailnbl" 171 CBA3aHHOTO

npoekrta ycranoBute Quaxok "[lomytona" u Haxmute "OK".
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BriOpaB cBSI3aHHYIO MOJENb Ha BHUJIE, MOXHO IE€PETAaCKHUBaTh, KOINHUPOBATH,
BCTABJIATh, IIEpEMEIaTh M IOBOpayuBarh ¢€e€. TakKe MOXHO BBIIOJIHSATH
OTCJIC)KMBAHUE CETOK, YPOBHEW U JPYIMX CYLIECTBCHHBIX 3JIEMEHTOB B CBS3aHHOM

npoekte (cM. pa3aesnr CKOOpIMHUPOBAHHOE H3MEHEHHE ITPOCKTA).
Hmnopm uzoopasicenuii

PaCTpOBBIG I/1306pa)KCHI/IH MOKHO UMIIOPTHUPOBATH B ITPOCKT AJIA MCIIOJIb30BAHUA
B Ka4YCCTBC q)OHOBBIX H306pa>1<eHm"1 HJIN B KQYCCTBC BCIIOMOI'aTCJIIbHBIX BHU3YaJIbHBIX
CpCacCTB IIpH MOJCIIMPOBAHHHN. Ha JINCTBI MOXKHO TaKXKC IIOMCCTHUTD

UMIIOPTUPOBAHHBIE N300paKEHUS
e Bxknaaka "BcraBka" »nanens "Mmmopt" - (M300paxenue)

e Bxknaaka "BcraBka" »nanens "Mmmopt" » BE (YnpasneHue n3o00paxeHUsIMH )
YroObl pa3MecTUTh H300paKEHHS Ha IOBEPXHOCTSIX MOJAETH 3JaHUS I
BU3yalU3aluy (HalpuMep, 3HAKW, BHIBECKH WJIM JIOCKH OOBSBICHUN), HCIOJIB3YITE

JACKOJIN.

ﬂOﬂOﬂHumeﬂbele memvl Ol CAMOCMOSIMENbHO20 UusyueHus (Mamepuaﬂ

0ocmyneH no 2unepccolikam)

e Hmnopr wuzobpakenuii. MMmopTupoBaTh H300paXE€HUSI MOXHO C IOMOIIBIO

uHcTpyMeHTa "M300paxkenue" wim myTteM neperackuBanus u3 I[IpoBonHuka
Windows®. M300pakeHuss MOKHO UMIIOPTUPOBATH TOJIBKO Ha 2D BHUIBI.

e PenaktupoBanue wuzoOpakeHuidd. s pemakTUpOBaHUA H300paXKEHUM MOXKHO

UCIIONIb30BaTh HMHCTpyMeHTHl (Takue kak "llosepHyts" m "KommpoBate") Ha
BKiIajike "M3MeHeHne pacTpoBBIX M300pakeHUU". DTa BKIIaJIKa MOSBISETCS MPHU
BBIOOpPE U300pKEHUS B 00JIACTH PUCOBAHUA.

e VYmnpasrneHue  u3o0paxkeHusiMu. B nguamoroBom  okHe  "YmpaBieHue

U300paKeHUIMHU" OTOOpa)kaeTcs CIUCOK PACTPOBBIX H300paKEHUM MOMEINH,
colepkalMii, B  YacTHOCTH, BCE€  BU3YaJU3UPOBAHHbIE  HM300paxeHUs,

COXpPaHCHHBIC B MOJICJIN. 910 AUAJIOIOBOC OKHO TAaKXKC MOXXHO HCIIOJIB30BaTh IJIA
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no0aBieHHsI U300paKeHU B MOJEIIb, KOTOPYIO TpeOyeTCs CBA3aTh C AIEMEHTaMU
B LIEJISIX CO3/IaHUS CIIeU(UKALINU.

[IpakTHyeckre peKOMEeHIAIMU: XpaHeHue (aiaoB u300pakeHUur. XpaHUTE

(aiinpl n300pakeHn, CBA3aHHBIE C TPOSKTOM, B OJTHOM MAaIlKe.
/lobasenenue ypoeneii

MoxHO CO3J1aBaTb HC TOJBKO YPOBHHM IJId KaXX/0TO 3TaXa B 3AaHUMU, HO U

0a30Bble YPOBHHU, HAIPUMEpP, YPOBEHb MOAOKOHHMKA. JIJisi pa3MenieHus: ypoBHEM

HEO0OXO0UMO C/IeNIaTh TeKYIUM BUJ (acasia Win pa3pesa.

1)

2)

3)

1
BriGepute Ha IeHTE 21IeMEHT ~ ¥ («YPOBEHB») OJHHUM U3 IBYX CIIOCOOOB:
1
a) BKIAIKa «APXUTEKTypa» » HaHelb «bazay » ¥ («YpoBeHb»);

b) Brmanka «KoucTpyKIms »nanens «basay» =~ («YpoBeHb).

[TomectuTe Kypcop B 0O0JNacTh PUCOBAaHUS M MICIKHUTE MbIIb0. Ecmu mpu
pa3sMelIeHuN Kypcopa JJIsl CO3JaHusl YPOBHS CTpeNKa Kypcopa COBMEIIAeTCs C
y’Ke CyIIECTBYIOLIEH JTMHUEH YPOBHS, TO OTOOpaXKaeTcs TEKYIHi BepTUKAIbHbIHI
pasmep MexAy KypcopoM U 3TOU JINHUEN YPOBHS.

Co3paiiTe TUHHUIO YPOBHS, TOPU3OHTAIBHO Tepemernas kypcop. Ilo ymomganuio
Ha MaHeI! MapaMeTpoB ycTaHOBIEH (uiaxok «Co3aaTk BUA CBEpXy». ITO 3HAUUT,
9YTO KXKABIH W3 CO3[aBaMbIX YPOBHEH SIBISICTCS YPOBHEM JTaXka, W C HUM
CBSI3aHBl BBl IUIaHA ATaKa U COOTBETCTBYIOIIETO 3€PKABHOIO OTOOpa)KeHUs
norosika. HaxxaB kHoOmKy « THUTIBI BUIIOB B IJTaHE» HA TAHEJH TApaMETPOB, MOKHO
BBIOpaTh, Kakue TUIBI BUAOB JIOJDKHBI CO3JaBaThCcs BMECTe ¢ ypoBHeM. Eciu
cHATH (uaxkok «Co31aTh BUJ CBEPXY» Ha MaHEIH MapaMeTpoB, TO YPOBEHb OyAeT
CUMTAThCA HE CBS3aHHBIM C dTakKaMU WM e 0a30BbIM, U HE OyIeT CO3/1aHO HU
OHOTO CBS3aHHOTO ¢ HUM BuAa B miaHe. CTeHbl W Apyrue NpUBS3aHHBIE K
YPOBHIO 3JIEMEHTHI MOTYT MCHOJb30BaTh 0a30BbIE YPOBHM Kak 0a30BYyIO
3aBHCUMOCTh M 3aBHCUMOCTH CBEpXY. [Ipu co3maHMy JIMHUYN YpOBHS WX KOHIIBI

MOTYT BBIPpaBHUBATLCA OJUWH OTHOCHTCIIBHO APYIoOro. B stom clIydac IIpu BI>I60pe
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4)
5)

6)

JUHUH OTOOpakaeTcs 3Ha4yoK 3amka. [Ipu ropu3oHTanbHOM CMEUICHHHM YPOBHS
BCE BHIDOBHEHHBIE C HUM JIMHUU NIEPEMEILAIOTCS COOTBETCTBEHHO.

[IlenkHUTE MBIIIBIO MO TOCTUKEHUH JIMHUEW YPOBHS TPEOYyEeMON JUTHHBI.

Ecnu ypoBeHb HYKHO NEPEMMEHOBATH, IIECIKHUTE MBIIIBIO [0 HOMEPY YPOBHS.
[I{esIKHYB MBILIBIO MO Pa3MeEPY, MOKHO U3MEHUTH BBICOTY YPOBHSI.

Kaxnomy co3manHomy ypoBHIO Revit mnpucBamBaer Ha3BaHue (Hampumep,

«YpoBeHb 1») u 0603HaUCHUE @ [TepenmeHoBaTh KaKoW-TMO0 YPOBEHb MOKHO
HenocpeACcTBeHHO B Jlucneruepe mnpoekra. [lpu mnepenMeHOBaHMM ypOBHS
oTOOpaxkaeTcs 3alpoc Ha NMEPEHMEHOBAHUE CBS3aHHOIO IUIaHA 3Ta)ka W IUIaHa

MOTOJIKA.
Konupoeanue/Monumopunz

Koraa Han mpoekToM COBMECTHO pabOTalOT HECKOJIbKO rpyrim, 3¢h(eKTUBHBIN

MOHUTOPHHI' 1 KOOpJAHWHALIUA MOTYT IIOMOYb B COKPAIICHHUU KOJMYCCTBA OoImMOOK U

noporoctosimux rnepenaenok. Mucrpyment "KonupoBanue/MOHUTOPUHT" MO3BOJISET

obecnieunTh nepenadyy uHbopMmanu o0 M3MEHEHUSIX B MPOEKTE JAPYTHMM pabodum

rpynnaM. KonupoBanne/MOHUTOPUHT UCTIONB3YETCS, €CIIHU:

APXUTEKTOPHI, CTICIUATMCTHI 10 HECYITUM KOHCTPYKIUSAM M MHKEHEPHl paboTaroT
C mporpaMMHBIM o0ecrieueHreM Revit;

KOXIYI0 pabouyio Tpymmy cieayeT nHGOpMHUPOBaTh 00 M3MEHEHUSX B YPOBHSIX,
CeTKaX U JAPYTUX DIIEMEHTAaX;

rpynmsl OyayT GOpMUPOBATh CBS3HM (AMIOB MPOEKTa I pabOThl HAJ OJHUM U
TEM K€ IMPOEKTOM 3JIaHUS,

KaxkJasi pabouas rpyrina padboTaer ¢ cOOCTBEHHOM pepakiueit Qaiina npoekra u
UCTIONB3yeT mporpamMMmy Revit i pa3pabOTKM KOHCTPYKTHMBHBIX PEIICHUH,
OTHOCSIIIHUXCS K CBOEMY pa3/ieny MPOeKTa;

Bce (haiiipl MpOEKTa 3[aHMS CBSI3aHbl JAPYr C JAPYrOM C IIeNbl0 oOecredeHus
COBMECTHOTO JocTyna K wuH(popManmuu 00 HM3MEHEHHSX B OTCIICKHUBAEMBIX
AIIEMEHTaX MPOEKTA.
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AJbTepHaTUBHBIN crioco0 paccMoTpeH B paszzaene KomupoBaHHEe/MOHUTOPUHT H

COBMECTHAs padoTa HAJl IIPOEKTAMH.

Huxe npuBeneH npumep mogo0HOro npouecca.

e ApPXUTEKTOP NPOEKTUPYET APXUTEKTYPHYIO MOJEIIb.

e llHXeHep-CTpOUTENb CO34a€T IMYCTOM MNPOEKT HECYIIUMX KOHCTPYKLUMU H
ucroiab3yer uHCTpyMeHT "KomupoBanue/MOHUTOPUHT" JIsi  KOMMPOBAHUS
YPOBHEU M CETOK M3 CBA3AHHOM apXUTEKTYpPHOM MOJEIM, Ha OCHOBE KOTOPBIX
OyAyT IpOEKTUPOBATHCA HECYIIE KOHCTPYKITHH.

e Apxutektop (GOopMUPYET CBsSI3b  MOJEIM  HECYHIMX  KOHCTPYKIHMH €
ApPXUTEKTYPHBIM IIPOEKTOM JJIsL OTCJICKUBAHUS YPOBHEHN U CETOK.

e Ecnu 0lMH yY4aCTHHK IPOEKTHOMN Ipymiibl (AQpXUTEKTOP MM WHKEHEP-CTPOUTEIb)
B KaKOH-IMOO MOMEHT MepeMelaeT WId U3MEHSET YPOBEHb WM CETKY, IpYrou
YYaCTHHUK IOJIy4aeT YBEIOMJIEHUE 00 3TOM U3MEHEHUH.

e UHxeHep-MexaHUK co3faeT mycrtod mnpoekr cucrem OBuBK u wucnosbsyer
uHcTpyMeHT "KomupoBanne/MOHUTOPUHT" AJii KONMHUPOBAHMUSI YPOBHEH U3
CBSI3aHHOM apXUTEKTYpPHOUN MOJIENIH, HA OCHOBE KOTOPBIX OYIYT MPOEKTUPOBATHCS
MEXaHUYECKUE KOHCTPYKIIUH.

e Eciu apXuTekTop B Kakoi-TMOO MOMEHT NEpEMEIAaeT WM U3MEHSET YPOBEHb,
MH)KEHEP-MEXaHUK M0Jy4aeT YBEIOMIIEHHUE 00 3TOM U3MEHEHUH.

Nuctpyment "KonupoBanne/MOHUTOPUHT" MCHONB3YETCS JUISI OTCIICKUBAHUS

W3MECHECHUN B DJJIEMEHTax Cleayromux THIIOB: YPOBHH, CCTKH, KOJIOHHBI (HC

HAKJIOHHBIC), CTCHBI, IEPEKPBITHS, TIPOoeMbl, Iprbcopsl MEP.

MOo>XHO 3a1aTh, CIEAYET JU OTCIEKHBATh MPU MOHUTOPUHIE CTEH IPOEMBI, B
TOM YHUCJIE JABEPHBIE UM OKOHHBIE IPOEMBbI, @ MPU MOHUTOPUHIE MNEPEKPHITHN —
BCTaBJICHHBIE OOBEKTHI U IPOEMBI B IEPEKPHITHSIX, TAKME KaK IIaXThI.

WNuctpyment "KonupoBanue/MoHUTOpUHT" HEe mpeaHazHadeH s paboThl ¢

HAKJOHHBIMM KOJIOHHAMU, KOHTEKCTHBIMM DJIEMEHTAMM, BaApUAaHTAMU KOHCTPYKIIUM, C

IIO3TAIIHbIM PACIIPCACICHHUCM B ITPOCKTC.
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Ecmun tpebyercss obecrneunTh MpEeACTaBICHHUE KOHTEKCTHBIX DJJIEMEHTOB W3
CBSI3aHHOW MOJEJIM, HEOOXOJMMO BBIMNOJHUTH KOMHPOBAHUE B OJHOM IMPOEKTE M

BCTaBKy B Jpyrom mnpoekte (cMm. pasnen KonupoBaHue 371€MEHTOB M3 CBS3aHHOU

monenu). [lpm wmcnonp3oBanmu wuHCTpyMeHTa "KomupoBanwe/MonuTOpUHT" IS
KOIUPOBAHMUS DJIEMEHTAa W3 CBA3AHHOM MOJENM B TEKYIIMHA MPOEKT 3HAYEHUIO
ceoiictBa "Cramusa" s TEKylIero BUAa IIpucBaMBaeTcs cBoWcTBO "Cragus
BO3BEACHUA" ISl KOMUPYEMOTO ieMeHTa. OH He HaclelyeT CTAaIUI0, HA3HAYEHHYIO
UCXOJHOMY OJJIEMEHTY B CBsizaHHOM Mogzenu. [na cBoiictBa "Craauss cHoca"

ycraHaBnuBaerca 3HaueHue "Her". Takxke cm. pasmen ConocraBieHHe cTaaui

MCXAY CBA3aHHBIMHW MOJCIAMM.

Konupoeanue npuoopoe MEP

[Ipu coBmecTHON paboTe HWHKEHEPOB-MEXAHUKOB U apPXUTEKTOPOB HaJ
MIPOEKTOM BO MHOTHUX CJydasiX apXUTEKTOp CHauajla CoO3/1aeT MOJIENb 3/IaHMus,
yKa3blBas TpeOyemMoe MECTOMNOJIOKEHHE MPUOOpPOB. 3aTeM HHXKEHEPhl-MEXaHUKH
N00aBIIIOT B MIPOCKT JOTIOJHUTEIBHBIC AIIEMEHTH — COCIMHUTEIH, TPYObl, Kabenu u
T. I

Jiist monyyeHus ToYHOU nHpopmanuu 00 apXUTEKTYPHON MOJIETH U €€ TeKYIIUX
OOHOBJICHUSX HWHXEHEP-MEXaHUK MOXKET CBS3aTh apXUTCKTypPHYIO MOJEIb C

MIPOEKTOM, U C TIOMOIIbI0 UHCTpYMEHTa ''KonupoBanne/MOHUTOPUHT" CKOMTUPOBATH

npubopel B npoekt MEP. Korga apxutexkrop no0aBiser, yaansieT WU HU3MEHSET
npuOOpbI, UHKEHEP-MEXAHUK MOTyJaeT yBeAoMIeHre 00 n3menenusx u3 Revit MEP.

[Tocne 3Toro oH MOXET COOTBETCTBYIOIIUM 00pa3oM 0OHOBUTH TpoeKT MEP.

ﬂOl’lO]lHumefleble memol Ol CAMOCMOAMENbHO20 Uu3ydeHus (Mamepuaﬂ

0oCmyneH no unepccoliKam)

1. [pubopsl. MucTpymMenT "KommpoBanue/MOHUTOPUHT" TO3BOJISIET KOMUPOBATH

npuoopsl MEP wu3 apxurektypHoit mozaenun B mnpoekT MEP u BBIONHATH
MOHUTOPUHT U3MEHEHHH 3TUX PHOOPOB.

2. Tunsl KOmMpyeMbIX IIPUOOPOB.
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9.

KonupoBanue npu6opoB ans coBMecTHbIX mpoektoB MEP. [lpu konmupoBanuu

npuOOpoOB U3 CBSI3aHHOW MOJAENM B COBMecTHbIM mnpoekt MEP mnpubops
KOIUPYIOTCS] B aKTUBHBIN pabounii Habop.

IlapamMeTpsl KOOpAWUHAIIUHA

[IapamMeTpbl KOOPJAMHALMM T10 YMOJYAHUIO. HCpCI[ KOMMHMPOBAHUEM HDI/I6ODOB n3

CBSI3aHHOM MOJICJIN B ITPOCKT MEP MmoxHO 3aaTb IIapaMETphbl IO YMOJIYAaHUIO IJId

PEXKMMOB KONUPOBAHUSI NPUOOPOB AJIsI KaXJ0M KaTeropuu mpuoopoB.

PexruMbl KOMMPOBAHUS HDI/I6ODOB. HCpC,Z[ KOMMMPOBAHUEM HDI/I6ODOB 13 CBSI3aHHOU

Mozenu B mpoekT MEP wnm HenocpeacTBeHHO B POLecce KOMUPOBAHUS CIENAYET

3aJaTb B JUAJIOTOBOM OKHC OHDCI[eHeHI/Ie napamMCeTpoOB KOOPAWMHAIINH PCIKUM

KOMMPOBAHUS JJIs KaXKJI0M KaTeropuu mpruOopoB.

Pexxumebl comnocraBienust s npubopoB. [lepen komwpoBanuem mpuOOpOB M3
cBsi3aHHOM Mojenu B npoekT MEP wnm  HemocpeactBeHHO B mpolecce

KOIIMPOBaHUA CJICAYCT 3aJaTb B AMAJIOTOBOM OKHE OmnpeneneHue mapamMeTpoB

KOOPJIMHAIIMH PEKUM COTIOCTABIICHUS VISl KAXI0W KaTeTOPUH MPUOOPOB.

PaGounii mporecc: mnpubopsl. JlaHo omucaHue CTaHAAPTHOM MPOIETYpPHI

KOIUPOBAHUs MPUOOPOB U3 apXUTEKTYPHOU Moaenu B mojiens MEP.

OmnpenenaeHre napaMeTpoOB KOOPAUHALIUU

10.Ilpu xonmpoBaHuu npubOPOB H3 CBA3aHHOW Mojaenu B mnpoekt MEP B

nuanoroBoM okHe '"llapamerpel KoopauHaumil" ciaegyeTr 3aJaTh PEKUMBI
KONUPOBAHMS, PEKUMbl COMOCTABJICHHS] M COMOCTABIICHUE TUIIOB JJIsl KaXKIOH

KaTeropuu npudopoB.

11.KonupoBanue npuOOpPOB JIsi MOHUTOpUHTa. JlaHO oOmucaHue MPOLEAYpPbI

KONHUPOBAaHMUS NPUOOPOB M3 CBsI3aHHOM Mojienu B mpoekT MEP ¢ momoiibio

uHcTpymeHTa "KonupoBanue/Monutopunr".

12.UrHopupoBanue mpubopoB. [Ipu cBsa3piBanuu moxaenu ¢ mnpoektom MEP B

HEKOTOPLBIX ClIydasaXx HE Tpe6yeTc;1 KOIMUPOBAHUEC BCEX HDH6ODOB B IIPOCKT.

13.TTouck HOBBIX MJIM HECKONMUPOBAHHBIX IPHUOODPOB
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Konupoeanue ypoeneit ona monumopunza

MOXXHO KONMUPOBaTh YPOBHU M3 CBSI3aHHOM MOJIEIM B TEKYIIUHA MPOEKT U

BBITIOJHATH MOHUTOPHHI WX W3MEHEHWH (cM. pasnen KomupoBaHWe/MOHWTOPHHT).

NHCTpyKIIMM 1O KONMPOBAaHUIO DJJIEMEHTOB JPYroro THMNAa JUisi MOHHUTOPUHIA

IMPUBCACHELI B pa3Jiciic KOHI/IDOBaHI/IC 3JICMCHTOB AJId MOHUTOPHUHTA.

IIpoyedypa konuposanus yposHeti 051 MOHUMOPUHEA

1. OtkpoiiTe CyHmIECTBYIOIIMN WIH CO3JaUTE HOBBIA MPOEKT. ByJIeT BBINOIHEHO
KONMpOBaHUE YpOoBHEH U3 Mojienu Revit B JTaHHBINA MTPOEKT.
2. TlogroroBsTe BUI:
a) oTkporTe Bua (acana,
b) B pasmene cBoiictB Buma g mapamerpa "Kareropus" BwiOepuTe
3HaueHue "Koopaunarus'".
Takas HacTpoiika rapaHTHUpPYET, YTO Ha BUAE OyIyT OTOOpPaX)aThCs DJIEMEHTHI
JUISL BCEX KaTeropuil (apXUTeKTypa, Hecyluue KOHCTpyKuuu, cuctembl OBuBK
1 DJIEKTPOOOOPYI0BAHNE).
3. Yianute CylecTBYIOIIUE YPOBHU W3 Tekyllero mnpoekra. llpu ynanenuun
CYIIIECTBYIONINX yYpOBHEW B Revit Takxke ymansioTcs COOTBETCTBYIONIUE BUIBI
B IUIaHE JJIsl yJansieMblXx ypoBHeil. HoBble BUbI B miiaHe OyAyT CO3/1aHbl Ha
OCHOBE CKomMpoBaHHBIX ypoBHeH. Jlis Revit Architecture u Revit Structure
MOKHO yJIalluTh BCE YPOBHU, KPOME OJHOTO. M3MeHHUTE MMSI 3TOTO YPOBHS Ha
"Ucxomublil ypoBeHB" W HM3MEHHUTE €ro TPaHMIbl (10 JIEBOTO W IMPABOTO
MpeaesioB 00JIacTh PHUCOBAHUSA), YTOOBI €r0 MOXXHO OBUIO OTIWYUTH OT
CKOITMPOBAHHOTO YPOBHS U BITOCJIE/ICTBUH YAAIUTb.
4, Chopmupyite CBsI3b MOJEIM C TEKYUIUM MPOeKTOM (cM. pazaen CBs3bIBaHUE

OJIHOM MOJEIIH C APYION).

5. Bo u3bexaHue ciaydaifHOro MepeMelieHus] CBI3aHHOW MOJENIM 3aKpeIuTe ee,

BBIIIOJIHUB JI 9TOTO CICAYIOIINC I[CﬁCTBPI)I:
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a) 00JIacTH pUCOBAHMS BBIOCPHUTE CBS3AHHYIO MOJICIH (COBET: HaBEIAWTE
KypCOp Ha CBSI3aHHYIO MOJIeNIb B 00JIACTH PUCOBAHUS, U TIPU BBIJCICHUN
€¢ IPaHUIIbl IEIKHUTE, YTOOBI BEIOPATh MOJIEIb);

b) Bei6epuTe Briaaky "M3menuts | CBsizanHbIe (ailiibl" » TaHETb

"Pemaktupopanue” » 9 ("[Ipukpenuts").
3anmaiiTe OTOOpaKEHHE CBSI3aHHOW MOJIENM B TMOJYTOHAX, YTO TO3BOJISET
OTJINYATh €€ JIEMEHTHI OT DJIEMEHTOB B TEKYIIIEM MPOEKTe (He0Os3aTeIbHBIMI

miar,cM. pasaen OToOpakeHre CBSI3aHHON MOJICIU B MOJIYTOHAX ).

O6patutech k uHCTpyMeHTY "KonupoBanue/MoHuTOpHUHT":

a) BeiOepute Bkiaaky "CoBmecTHas pabora" »manenp "KoopauHarus" »

PaCKpbIBAIOIIUICS CITUCOK "Konupopanue/Monutopur" T
("BeiOpath cBs3B");
b) BBIOEpUTE CBSI3aHHYIO MOJICINTb B OOJIACTH PHUCOBAHUSL.
3anmaiiTe mapameTphl Ui KOMUPYEMBIX YpPOBHEH — HampuMep, MOXKHO 3aJ1aTh
CMEIIIeHNEe IS YPOBHEW WM 100aBUTh K MMEHaM YPOBHEW mpeduKc HIu

cydukc (cm. pasnen Hasnauenwue apamMeTpoB JUTST

KOHI/IDOBaHI/I}I/ MOHI/ITODI/IHFa) .

Konupyite YpOBHU I OPOLEAYPHI MOHUTOPHUHTA:

a) BeIOepHTE BKJIAJIKY "KonupoBanne/MOHUTOPUHT" » TaHETb

"MHCTpYyMEHTHI" » Gﬁi_f: ("Komuposats");

b) B cBsI3aHHON MOZETN BHIOEPUTE YPOBHH TSI KOITMPOBAHUS,

C) 4roObl BBIOpPAaTH HECKOJIBKO YpOBHEW, Ha T[aHENH IapaMeTpOB
yctaHoBuTe Giaxok "Heckoybko", 3aTeM BhIOEpUTE YPOBHU B 00JIaCcTH
pPUCOBaHUS M HAKMUTE "3aBEpIINTh" HA MAHENIH NapaMeTPOB; MIPU 3TOM
MOHO HCIIOJIb30BaTh pPaMKy BbIOOpa W (QuiIbTp I BbIOOpa BCEX

YpOBHEH B CBsi3aHHOM Mojenu (cM. pazaen BblOoOp 2JIEMEHTOB ¢

KUCIOJIb30BaHUuEM HUILTPA).

d) Brioepure BKJIQJIKY "KonupoBanue/MoHUTOpUHT" » TAaHENb

"KommupoBanne/MoHUTOpUHT" » ' ("3aBeputs").
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CKOINMpOBaHHBIE YPOBHU TeMeph OTOOpakaroTcsi B TeKymieM mpoekrte. [Ipu

BbIOOpPE CKOMUPOBAHHOTO YPOBHS PSJAOM C HHUM OTOOpa)kaeTrcss 3HAuYOK

MOHUTOPHUHTA (pucyHok 3.25). OH yKa3pIBaeT Ha HAJUYHE B3aUMOCBSI3H C

HCXOOHBIM YPOBHCM B CBSI3aHHOM MOACIIN.

L-0oz2 @
o000

— %
1]

Pucynok 3.25. MOHUTOPHUHT CBA3aHHBIX YPOBHEH
Ecnu ypoBHU mepeMemaoT, U3MEHSIOT WM YAAJIAIOT B CBSI3aHHON MOJENH,
MOJIb30BATENb MOIyYaeT NPeAyNpekaeHne 00 U3MEHEHHAX, KOTAa OTKPHIBACT
TEKYIIMHA MPOEKT WU BBIMOJHIET MOBTOPHYIO 3arpy3Ky CBSI3aHHON MOJEINH.
OTH TpenynpexaeHusi TakkKe OTOOpa)karoTcs MPU BBINOJIHEHUH MPOCMOTpPA

KoopauHanui (cM. pasaen [IpocMoTp KOOpAMHALIHIA).

10.B mpoektax Revit Architecture m Revit Structure ynmanure octaBmmiics B
TEKYILIEM IPOEKTE HCXOAHBIA ypoBeHb. [Ipu ynajseHuu ypoBHS MPUIOKEHUE
Revit ymanser u cBs3aHHBIN ¢ HUM BUJ B 1uiane. [Ipu ynaneHuu mociemaHero
ypoBHs B mpoekTe Revit Architecture Buj CTpOMIUIOMIAIKK Takke OyaeT
yaaneH. MHCTpYKIIMM MO CO3AaHUI0 HOBOTO BHUJAA IUIOIIAJKH IMPUBEICHBI B

paszelie Y iajieH MiaH CTPONIIIONIAJIKY.

11.Co3znaiite BUBI B TUTAHE JIJI1 HOBBIX YPOBHEH:
a) BeIOepuTe BKiIanKy "Bun" »manems "CosmaHue" » pacKpbIBAIOIIHIACS

cnucok "Bunel B riane" u BpiOepuTe TpeOyeMblil TUIT BU/A B TJIAHE,
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b) B muanoroBom okHe "HoBbI miaH" BeIOEpHTE B CHUCKE OJWH WA
HECKOJIBKO ypOBHEH 1 HaxxmuTe KHOmKy "OK";

C) MOBTOPHUTE ATy MNPOLEAYPY JUIS CO3JaHHS APYTHX THUIIOB BHJOB B
Tane(Heo0s3aTeNIbHBIC OTICPaITiH);

d) cosmaiite B Revit Structure mIaHBl aHAIMTHYECKOW  MOJEIIH,
COOTBETCTBYIOIIME IUJIaHAM HECYIIUX KOHCTPYKIMH (CM. paszuen
[11a010HBI OPOEKTA HECYINUX KOHCTPYKIIMHA U IPOCMOTP aHATUTHUYECKOMN

MOZ!CJ’II/I!.

12.Vimena BugoB B IulaHe otoOpaxatorcs B Jucmeruepe mpoekrta. [ns

MepEMMEHOBAHUS BUJIa IICJIKHUTE MPaBOl KHOMKOW MBIIIM HA UMEHU BUJA U
BbIOepuTe MyHKT "[lepermenoBats".

13.Cxkpoiite cBsI3aHHYIO MOIENb (HE00s13aTeIbHBIN 1I1ar).

,ZZOI’ZOJZHume]Zbele memvl Ol CAMOCMOSIMENbHO20 UusyueHus (Mamepuaﬂ

00CMyNneH no 2UNnepCcCuliKam)

1. VYcnoudg ucnionb3oBanus nactpymenTa "KonupoBanve/MOHUTOPUHT"

2. O0nacth JercTBUA GYHKIIMU KOMMPOBAHUS WJIH MOHUTOPUHIA

3. Cnocob6nl _konupoBaHUs/MOHUTOpUHTA. [lpu oOpamieHun K HHCTPYMEHTY

"KonupoBanne/MoHUTOpUHT" MOXXHO BbIOpaTh MyHKT "VICmOnb30BaTh TEKYIIHiA
npoekT" win "BeiOpath CBs3B".

4. KonupoBaHue 371€MEHTOB B TeKYyIUW mpoekT. [Ipu oOpaiieHun K MHCTPYMEHTY

«KonupoBanue/Monutopur», BbiOOpe mnyHKkTa «lcmonb3oBath TeKylui
OPOEKT» U MOCIEAyIEeM BblOope pexnma «KommpoBaTtb» MOXKHO BBIIOJHATH
KOIUPOBAHNE U MOHUTOPHUHT BHIOPAHHBIX JIEMEHTOB B paMKax OJHOTO U TOTO K€
IIPOCKTA.

5. KonupoBanue »51eMEHTOB U3 cBsizaHHOW Mogenu. [lpu oOpameHun K

uHCcTpyMeHTY «KonnpoBanne/MoOHUTOPUHT», BbIOOpE MyHKTa «BbIOpaTh CBA3HY U
nocieayooueM Beioope pexnma «KonupoBate) MOKHO KOMHPOBATH IEMEHTHI U3
CBSI3aHHOM MOJENU B TEKYIIUH MPOEKT U OTCIICKUBATh W3MEHEHHUS B HCXOTHBIX

OJICMCHTAaX.
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6. MOHUTOpPUHT 3JIEMEHTOB B TekyleMm mpoekte. [Ipu oOpaiieHnn K MHCTPYMEHTY

«KonupoBanue/Monutopur», BbiOOpe mnyHKkTa «lcmonb3oBath TeKylui
IPOEKT» U MOCIEAYIOUIEM BbIOOpe pexxrMa « MOHUTOPUHIY MOXKHO OPraHU30BaTh
B3aMMOCBSI3U MEXY 3JIEMEHTAMHU B TEKYILIEM IPOEKTE U OTCIIEKUBATh N3MEHEHUS
B DJIEMEHTAX.

/. MOHUTOPUHI JIEMEHTOB B CBsI3aHHOW Mojenu. [Ipu oOpaiieHun K HHCTPYMEHTY

«KonupoBanne/MoHuTOpUHT»,  BbIOOpEe  mnyHKTa  «BbIOpath  CB3B» U
nocienyomeM BbiOOpe pexnMa «MOHHUTOPHHI» MOXKHO — OpPraHM30BaTh
B3aMMOCBS3M MEXIY 3JIEMEHTAaMHU B CBSI3aHHOM MOJIEIM M COOTBETCTBYIOLIUMU
AIIEMEHTAMU B TEKYyIIEM IPOEKTE W OTCIIEKUBATh W3MEHEHUS JIIEMEHTOB B

CBSI3aHHOM MOACIIN.

8. KommpoBaHWe/MOHUTOPUHT M COBMECTHasl paboTa Haa mpoekTtamu. DyHKIuH
KOITUPOBAHUS/MOHUTOPUHTA, KpOME TOro, MOXXHO  HCIOJIb30BaTh  JIJIS

KOOpANHAIINH W3MECHECHUH B ITPOCKTEC, HAZ KOTOPBIM BECACTCA COBMECTHAA pa60Ta.

I'eorpajduueckoe moJsiokeHue U OPUEHTAIMSA MIPOECKTA

[Ipu MEP-MomenupoBanuun  HEOOXOAUMO  YKa3blBaTh  reorpaduueckoe
MOJIO’KEHNE MOJICIU I 3aBUCAIINX OT HETro pacueToB. [Ipu HEOOXOAUMOCTH MOKHO

OyJIeT 3aTeM W3MEHUTh HallpaBJICHUs Ha YCIOBHBIM U UCTUHHBIN CEBEP.
3aoanue zeozpagpuueckozo mecmononorHceHus

[Ipu co3manuu mpoekTa CieayeT 3a/1aTh reorpaduueckoe MECTOIMONIOKEHUE 10
MIOYTOBOMY ajpecy, OnmxaiieMy KpYIMHOMY TOpoJly WU IMIKUPOTE U JOJTOTe. DTOT
napameTp, OTHOCSIIIMICS K MPOEKTY B IIE€JIOM, YIpoInaeT (GOpMHUpPOBAHUE TEHEU C
Y4€TOM MECTOIOJIOKEHHUS I TaKUX BUJIOB, KaK pacyeThl MHCOJSIUUA M OOXOJBI.
MecCTOnoIOKEHUE  SBIISIETCS. OCHOBOM IS CBEAEHMM O TMIOTOJHBIX YCIIOBUSX,
UCIIOJIB3YEeMBIX TMPHU pacyeTe sHepronorpedsneHus. JJis MpOoeKTUPOBIITMKOB CHCTEM

3AaHus CBCACHHA O IIOIOAHLBIX YCJIOBHAX TAKIKC HAIIPAMYIO BJIMAIOT HaA Tp€60BaHI/I$I
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M0 OTOIUICHWIO M OXJKIEHWIO I mpoekta. Jlis 3amanus reorpaduaeckoro

MCCTOITIOJIOKCHHS BBIIIOJIHUTC CJIICIYIOIINC I[CﬁCTBH?I.

1. BeiOepute Bkianky "YmnpasineHue" »mnaHenab "MecTononoxeHue npoekra" - &9
"[Tozunusa".
2. B nmmamoroBom oxHe "MecTOmoyioKEHUE, TOTOJHBIE YCIOBUS U TUIOMIaaKa"
nepenanTe Ha BKIAJAKY "'MecTomnosioxkeHue" .
3. B pasnmene "Ilapamerpsl ompeneneHus MECTOIMOJIOKEHUS" BBHIOEPUTE OAWH U3
HUKECIIEYIOIMX BAPUAHTOB.
3.1. CnucOK ropoaoB MO YMOJYAHHUIO: CIHCOK KPYIHBIX T'OpPOJOB JIJIst
BbIOOpa  MmectomojiokeHus. Jlo  BeIOOpa  TONB30BATEIEM  JIPYrOTO
MECTOMOJIOKEHHSI TPOeKTa 3aJaHo Mectononoxenue<llo ymonuanuio>,
COOTBETCTBYIOIIIEE MIUPOTE M JOJTOTE KPYITHOTO TOpOja, BEIOPAHHOTO JIJIst
nanHoro peruona. [lonkmouenne k UutepHety He Tpebyercs. [Ipu BeiObope
ropojia B pazaene "Crnucok ropojioB 1o ymosdanuio" Ha Bkiajke "[lorogueie
ycinoBusa" B Revit aBromatmdeckum BBOASTCS JaHHBIE C OJMKaumien
MeTeOoCTaHIMu, ykazanHoi B pykoBojactBe ASHRAE Handbook 3a 2007 r.,
IJI€ UMEETCS U HECKOJIBKO POCCHICKUX TopojioB. Pexxum "Cnucok ropoaos
M0 yMOJYAaHHUIO" PEKOMEHAYETCS  UCIOJb30BaTh ISl  ONpEACCHUs
napameTpoB B cucremax OBK.
3.2. Kaprorpajduueckass HHTEpPHeT-CJIY:k0a: €CIId KOMITBIOTEP MOAKIIOUYEH
k MuTteprery, B 3TOM pexuMe OTOOpa)kaeTcsi HHTEpPaKTUBHAs Kapra,
npenocTapisieMas  kaprorpaduueckoit  cmyxxk6oit  Bing™. Jlo BbIOOpa
MOJIb30BaTENIEM APYTrOTO MECTOMOI0KEHUS MPOEKTA 33JIaHO MECTOMOJIOKEHUE
<Ilo ymMoiI4aHuI0>, COOTBETCTBYIOIEE MIUPOTE U JIOITOTE KPYITHOTO ropo/a,
BBIOpAaHHOTO 11 JAHHOTO peruoHa. Jlms gocTyma K MOJHOMY Habopy
byHKIMA KapTorpaduueckod WHTEPHET-CIYKObl TpeOyeTcs IeHCTBYIOIIEe
noAkioueHue K MuTepHeTy. YkazaTb MECTOMOJIOKEHHUE MPOEKTa JaHHBIM
CIoco0OM MOKHO Y TIPU OTCYTCTBUH COSIUHEHUS C CeThio IHTEpHET, 0THAKO

3alaTb COOTBCTCTBYIOINMEC MCCTOIIOJOXCHUIO 3HAYCHUA HMIMPOThI U JOJIOTHI
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MOXHO TOJIBKO IIOCJ€ BOCCTAHOBJIEHUSI COEIUHEHUSI B COOTBETCTBHM C
ONMCAHUEM B JAHHOM pa3Jieie.
3.3. YyacTtHukaM mporpamMMbl noanucku Autodesk mpemocTaBisercs Takxke
JOCTYTI K CIIUCKY METEOCTAHIINM, YTO TIO3BOJISIET BRIOWPATh METEOIaHHBIC IS
pacueToB. MeTeo/laHHbIE 0 BCEM TEppUTOpUM 3€MIIU MPETOCTABISIOTCS C
MHTEpBAIIOM 12 KM, 3a uckitoueHrneM gaHHbix o CIIA 3a 2004 r., koTOpBIE
npenocTaBisaoTest ¢ uHTepBamoM 20 kM. HoBbie naHHBIE M00aBISIFOTCS
€XXErO/IHO.
3.4. TlpoexkTupoBIIMKaM CHCTeM 31aHus: eciu Ha Bkimagke "[loromubie
ycioBus" BbIOpaH pexuM "Mcnonb3oBaTh JTaHHBIE METEOCTAHIIMU TIPH
pacuere TmpoekTHBIX gaHHBIX OBK", To mnons OyayT aBTOMaTHYECKH
3aM0JIHEHBI JAHHBIMA COOTBETCTBYIOILIEH METECOCTAHIIUU.
4. 3anaiiTe MECTOMNOJIOKEHHE MMPOEKTA OJTHUM U3 YKa3aHHbBIX HHKE CIIOCOOOB:
4.1.Criucox ropojioB 10 YMOJTYaHHUIO:
4.1.1. bawkaiimmii KpynHsblil ropoa. Beioepure ropoa B cincke "T'opox".
4.1.2. OToOpaxkaroTcsi COOTBETCTBYIOIIME 3HaueHHUs mapameTtpoB "llupota",
"Jlonrora" u "HacoBoii mosic".
4.1.3. Tounoe mecromnoJio:keHue. Brenure 3HaueHus mapametpos "[lupora"
u "Jlonrora".

4.2 Kaprorpaduueckasi MHTepHeT-cJIy:;k0a: BBequTe B nojie "Ajapec mpoekra'
MOYTOBBIN aJIpec, BKJIOYasi TOPOJ U CTPaHy, WK BBEAUTE IIUPOTY U AOITOTY
npoekra u Haxmure "[lomck". lupora m nonrora BBouATCA B (popmare
<mmmpoTa>,<JoJrora>. 3HaueHHE, BBEJCHHOE B MoJie "Anpec mpoekTa' B 3TOM
JIMAJIOTOBOM OKHE, HE BIUSET HA aJIpec MPOEKTa, 0TOOPAKaeMOro B OCHOBHBIX
HAJIITUCSX JINCTOB MTPOCKTA.

4.3.0To0pakaroTcs pe3yJibTaThl MOWCKA. B ciydae mosiBIEHUS KaKuX-TM0O M3
NPUBEACHHBIX  HIKE  TNPEAYNPEKACHUH  BBINIOJHATE  HEOOXOIUMBIC
nencTBUsA(MOApOOHBIE CBEJCHUS TMPUBENCHBI B pasfeie YCTpaHEHHUE

HETOJIAJIOK ITPU PadOTE ¢ TUATIOrOBLIM OKHOM "MecTtormnonoxenue").
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4.3.1. HeBO3MO:KHO onpeesIUTh ajpec. Y TOUHUTE aJipec MPOEKTa 1 BBEIUTE
"ITouck", a B ciy4ae 3ajanusi HOBOTO ajjpeca BBEIUTE OIMKalImiA aapec,

Haxmute "llonck" u 3areM mnepeTamuTe HWHCTPYMEHT 3aKpErICHUS

MECTOMOJIOKEHUSI POEKTA HA KapTe @ B TpeOyeMOoe MECTONOJIOKEHHUE.

4.3.2. Haiineno HECKOJIbKO pe3yJibTaToOB. Ha IMOJICKA3Ke 1o
MECTOIOJI0KEHUIO MPOEKTA IICIIKHUTE OAHY U3 TUIIEPCCHLIOK.

4.3.3. Her coennnenusi ¢ cetbio UuTepHer. [IpoBepbTe COeMHEHUE C CETHIO
Wurepnert. Ilpu orcyrcrBun coequnenus Haxmute "OK" mns 3akpbiTus
JIAAJIOrOBOr0 OKHa "MecTomnonoxeHrne" u COXpaHeHus ajpeca IpoeKTa.
Ecnu B AManioroBoM OKHE BBIBOJUTCS YBEIOMJIEHHME O HECOOTBETCTBUU
MEXJy BBEJCHHBIM aJpecOM MPOEKTa W BHIOPAHHBIM MECTOIOIOKEHUEM
Ha kapre, HaxmuTe "l[lpomosmkute". Ecnyu BO3MOXHOCTH JOCTyma K
HNHTepHETy OTCYTCTBYET, BHITIOJIHEHHE CIEAYIONIMX IIaroB HE Tpedyercs,
aZpec TMpOEeKTa CcoXpaHseTcs B TeKcToBoM (opmarte. Ecim moctym k
NHTepHeTy OTCYTCTBYET BPEMEHHO, MOCJI€ BOCCTAHOBJICHUS COSIUHEHMS
CHOBAa OTKpOWTE JOHAJIOroBO€ OKHO "MecronosnoxkeHue", HaKMUTE
"ITouck" 1 NpOIOIAKUTE BHITOTHEHHUE IIArOB JAHHOW MPOLIEAYPHI.

4.4.1lpu HEOOXOOUMOCTH BOCHOJB3YMTECh YKa3aHHBIMH HM)XE HHCTPYMEHTaMU

HACTPOMKH KAPTHL.

4.4.1. IlanopamupoBanue. Ilpu HaBeneHMM Kypcopa Ha KapTy OH
npuoOpeTtaeT GopMy JAJOHHU: B 3TOM PEKHUME MOKHO MaHOPAMHPOBATH
BU/I TyTEM MEPETACKUBAHUS KapTHhl.

4.4.2. A3menenne MacmrTada. Vcmonap3yiiTe  KOJECHKO  MBIIIH  JUIS
YBEJIMUCHUS U YMEHBIIIEHUS U300pasKCHHS.

5. BeimonHute TpeOyeMyr0  KOPPEKTHUPOBKY C  TOMOIIBID  HHCTPYMEHTOB
3aKpeIJICHHUS.

5.1. AHCTPpYMEHT 3aKpenJieHHsI MeCTOIOJIOKeHHMsI MpoekTa Ha kapre. [lpu

MNEPEMCIICHUN MHCTPYMCHTA IJIA 3aKPCINNICHUS MECTOIIOJIOKCHUA IMTPOCKTA @

B mnoje "Axapec mpoekrta" oTOOpakaeTcs 3HAYEHUE HIUPOTHI/IOJATOTHI, IO
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KOTOPOMY MOKHO BBINOJIHATE MOMCK. 1A ompeneneHust aapeca U €ro
otobpaxenuss B mone "Anpec mnpoekra" Haxkmute "llomck". B cmyuae
OOHapyKEeHHsI HECKOJbKHUX PE3yJIbTAaTOB Ha IMOJCKA3Ke MO MECTOIOIOKEHUIO
IIPOEKTA IIEJIKHUTE OJHY M3 THIIEPCCHUIOK, COOTBETCTBYIOIIUX Pa3JIMYHBIM
MECTOITOJIOKEHUSIM.

5.2.lHCTPpYMeHTHI 3aKpelieHUusi MeTeoCTaHIuii HAa KapTte. /[ y4yacTHMKOB

nporpaMmbl nonanucku Autodesk Ha kapre mnpeaycMOTpeHbl MHCTPYMEHT

&)
3aKPCINICHUA MCTCOCTAHIIMU IJIsI IIPOCKTA -‘T; N MHCTPYMCHTBI 3aKPCIICHUA

™

aJbTEPHATUBHBIX METEOCTAHLUM ' — BOCBMU OJMKAWIIMX K 3aJaHHOMY
MECTOIOJIOKEHUIO MPOEKTa METEOCTAaHIMUA. DTH K€ BOCEMb METEOCTAHIIHMA
oToOpaxaroTcst B criucke "Mereoctanuuu". [lo ymonuanuto Onvokaitimmas u3
HUX ONpelessieTcs Kak MeTeocTaHuus 1 npoekrta. [lpu HaBeneHun Kypcopa
HAa MHCTPYMEHT 3aKpEIUICHHs] METEOCTaHIMU OTOOpa)kaeTcsi IMOJCKa3Ka CO
CJIEIYIOLMMHU CBEJICHUSIMU O HEW: MACHTUPHUKATOP CTAHIIMM, IO/ MOJYyYEHUs
MOCJIEIHUX  METEOAAaHHbIX,  IIMPOTa,  JOJIOTa,  pPACCTOSTHUE  OT
MECTOMOJIOKEHHUSI TpOoeKTa M OTMeTKa. JlJi1 HW3MEHEHUs] METEOCTAHIIMU
HEOOXOAMMO IIEJKHYTh Ha HWHCTPYMEHTE 3aKpEIUICHUs albTEPHATUBHBIX
METEOCTaHUMN WIM  BBIOpaTh  APYIYH0  METEOCTAHLMIO B  CIIHCKE
"MeTteocTaHIIn'".

5.3.Eciiu mpoekT pacrosiokeH B 30HE, B KOTOPOH OCYLIECTBISIETCS MEpPexXoja Ha
JIETHEE BpeMs, U TpeOyeTcsl CKOPPEKTUPOBATH PACIIOJIOKEHNE TEHEH C y4eTOM
JIETHETO BpeMeHH, ycTaHoBUTe diaxok "llepexonuts Ha JieTHee BpeMs .

5.4.1IpoeKTHPOBIIMKAM CHCTEM 3JaHUs: NepeiauTe Ha BKIaaKy "lloromnsie
ycinoBus" ¥ TmpoBepbTe 3HaueHus "lIpoekTHas Temmeparypa OXJaxiacHus'",
"IIpoektHas temmepatypa ororuieHua" u "Koadpdunuent obGraunoctu" s
3aJIaHHOTO MECTOIOJIOKEHUSI.

5.5.Heo0s13aTeqibHOEe  fdeiicTBHe:  HacTpoiite  mapamerpel  "lIpoekTHas
Temriepatypa oxjaxzacHus", "[IpoekTHas TemiepaTypa OTOILIEHUA" U

"Koaddumment obmavynocTu" 4151 33JaHHOTO0 MECTOTIOJIOKEHUS.
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5.5.1. Eciii MecTonoso0KeHrne NpoeKTa 3aJaH0 C MOMOIIbI0 KOMaH bl "'CIIMCOK
rOpoJIOB MO YMOJIYAHHIO", MOrojla IO YMOJYAHUIO OIPENEISIETCS B
COOTBETCTBMM C TMOKa3aTelNsIMU  OJIDKaiiied  METEOCTaHIMH U3
nepeuucneHubix B crpaBouHuke ASHRAE 3a 2007 r. B HekoToOpbIx
OTJIaJIEHHBIX MECTaX, OJHAKO OJmXkaiiias MEeTeopOoJOorhyeckas CTaHIUs
no cnpaBoyHUKy ASHRAE wMokeT HaxoIuThCd Ha PaCCTOSHUU
HECKOJIBKMX COTE€H KWJIOMETpOB. [l Takux MecT WM JId 30H C
VHUKAJIbHBIMU ~ KJIMMATUYECKUMHU  YCJIOBUSIMU  YCTaHaBIIMBA€MbIE TIO
YMOJIYAHUIO TAapaMeTpbl MOTOJHBIX  YCJIOBUM  MOTLYT  OKa3aTbCs
HENOJAXOAIMMHA. B TOJO0OHBIX CHUTyalusiXx CJlEeIyeT CHATh (IIaXkoK
"Ucnonb30BaTh OMMKAMIIYIO METEOCTAHIIMIO" M 3aTeM MEpeornpeeIuTh
UCIIOJIb3yEMBIE 110 YMOJYAHUIO 3HAUYCHHUS.

5.5.2. lnss y4yacTHMKOB TmiporpaMmbl noanucku Autodesk mnpu Hamuuuu
noAkioueHuss Kk MuTepHery B monsx Ha Bkiaake "llorogneie ycimoBus'
aBTOMaTtH4ecku BBOsATCS He nanHple ASHRAE, a manHbie ¢ BEIOpaHHOI
MeTeocTaHIuu. B OoNbIIMHCTBE ClydyaeB KIMMATHUYECKHE YCJIOBHS Ha
BbIOpAaHHOW METEOCTaHIMM CXOJHBI C YCJIOBUSMU B MECTOIOJIOKEHUU
npoekta. OJHAKO €clid TPOEKT PACMOJOXKEH B 30HE C YHUKAJIbHBIM
MECTHBIM KJIMMAaTOM, MCHOJb3YEMbIE [0 YMOJIYAHUIO MOTOJHBIE YCIOBUS
MOTYT OKa3aTbCsl HEMOAXOAAIIMMHU. B TOMOOHBIX CHUTyalUsX CIEIyeT
cHATh (uaxkok "Mcnonb3oBaTh JaHHbIE METEOCTAHIMU IIPU pacuere
npoekTHbIX AaHHbIXx OBK" u 3arem mepeomnpeneinTh UCHOJIb3yEMBIE T10
YMOJTYAHUIO 3HAUYCHHS.

6. Haxmure "OK".
Ycnoenwtit u ucmunnwtit cesep

Jns  Bcex wmopenerd NpeayCMOTPEHbl JBE OpPHUEHTAlMM C  CEBEPHBIM
HAMNpaBJICHUEM: YCIJIOBHBI CE€BEP M HUCTUHHBIM ceBep. OpueHTauus Y CIOBHbIN
ceBep OOBIYHO OCHOBaHA Ha TJIABHOM OCH, 4Ye€pe3 KOTOPYI0 MPOXOIUT TE€OMETpHs

3JaHHA. OTO BIUSAET Ha CO3aHHUC OCKH3a B BHJAX M HA PasMCHICHHC BHIOB Ha
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mucrtax. [Ipy npoexkTHpoBaHMM MOJENINM COBMECTUTE «YCIIOBHBIA CEBEP» C BEPXHEU
YacThIO 00JIACTH UepTexa. ITa CTpaTerus yrnpouaeT Iporecc MoASINPOBAHUSL.
VcTHHHBIN ceBEp — 3TO OPUEHTALMS 110 HAIIPABJICHUIO HAa CEBEp, OIpeesiemMas
(bakTUYEeCKUMHU YCIOBUSMHU IUIOmAAKU. Bo wu30exaHue MyTaHHIBI ONpEeesiiTe
VCTUHHBIM CEBEP TOJIBKO IOCIE Hadaja MOJEIMPOBAHUS C YCIOBHBIM CEBEPOM,
COBMEILIEHHBIM C BEPXHEHN 4acThi0 001aCTU YepTeXka, U MOCIE OJYyUEHUST HAJEKHbIX
KOOpJMHAT CheMKU. B maHe cTpoHIuiomiaaku Ha pucyHke 3.26 aHHOTAI[MOHHOE

0003HaYEHNE CTPEJIKK Ha CEBEP MOKA3bIBACT HANPABICHUE Ha UCTUHHBIN CeBEp.

Pucynox 3.26. AHHOTalMOHHOE€ OO0O3HAYEHHE CTPEJIKH, YKa3bIBaOIICH
HaIpaBJeHUE HAa UICTHHHBIA CEBEP
Coznanme m000W MOJEIN HAYMHAETCS C COMOCTABICHUS YCIOBHOTO CeBEpa U

HCTHHHOI'O CCBCPa C BerHeﬁ 4acThI0 00J1aCTH pucoBaHuA B COOTBETCTBUU C TOYKOM

>,

ChEMKH “~ M 0a30BOM TOUKOM IMpoeKkTa ' Ha BHJE reHIIaHa (pucyHok 3.27).

! A
A @~

Pucynox 3.27. Buj reHmian ¢ 0003HaY€HUSIMHA TOYKH ChEMKH U 0a30BOM TOUKH

pOeKTa
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Opuenmayus 6uoa no UCHUHHOMY cegepy

MO>XHO MOBEPHYTh BHJI, COPUEHTHUPOBAB €r0 MO HCTUHHOMY CE€Bepy (BMECTO
YCJIOBHOTO CE€BEpa, KOTOPHIA PaCIOOKEeH B BepxHel yactu Buaa). [loBopot Buaa k
HUCTUHHOMY CeBepy oOecleyrBaeT NpaBUIbHOE TMaJleHUe CBETa Ha pa3iHyHbIC
CTOPOHBI MOJICNIA 3[IaHUSA W TOYHYIO UMUTAIUMIO TPACKTOPUU JBUKEHUS COJIHLIA TIO
HeOy, MPaBUIBLHOCTh PACYETOB MHCOJIALMU U BU3yalu3alnuu (4TOObI HE JOMYCTHUTH
OIIMOKU TPU OPUEHTALUMU CTOPOH MOJIETUPYEMOIO 3/IaHUSA [0 ECTECTBEHHOMY
OCBEIICHHUIO), PacYeTOB  DHEPronmoTpeOJeHUs, pacueTa OTONMUTEIBHBIX |
XOJIOJWJIBHBIX HArpy3okK. [[jisi opueHTanuu BUaa 10 UCTUHHOMY CEBEpPY BBINOJIHHUTE
CIIEIYIOILIUE JEUCTBUS.

1. Otkpoiite Bun B iane. Eciu tpeGyercs moBepHyTh 3D Bl K HICTUHHOM CEBEDY,

BOCIIOJI3YUTECHh BUIOBBIM KYOOM.

2. TlepeiiauTe K CBOMCTBAM BUJA.
3. Ha mamutpe cBoiictB nns mapamerpa "Opuentanus" BeiOepute "VcTUHHBIN
ceep" u Haxmute "[Ipumenuts". Takoe U3MEHEHHE OpUEHTAIIMK OOECIIeUUBAET

TOYHOE OTOOpa)keHUE TeHeW Ha BHJE B MyiaHe (cM. pasaen OToOpaskeHue COIHIA

U TCHEH).
4, Jlns opWeHTallud TIPOEKTa IO HWCTUHHOMY CEBEpPY BBIMOJHUTE CICAYIOIINE
JICHCTBUA.

4.1.Tlepeiinute Ha BKIaAKy "YmpaiaeHue" »naHenb "MecTonosiokeHrue mpoekra"

»packpeiBatomuiica cnucok "[lonoxxenue" » 1 "IloBepHYTh HMCTUHHBII
cesep'.
4.2.1ToBepHUTE MOJICIb 31aHUSI OJHUM W3 YKa3aHHBIX HMXKE CIIOCOOOB.

4.1.1. JIna ycTaHOBKM yrJja MOBOPOTa Ha MaHENIM NapaMeTpoB ISl IMapameTpa
"Yronm Mexay YCIOBHBIM M HCTHHHBIM CEBEPOM" BBEIUTE HYKHOE
3HaueHue. Hampumep, eciu pa3HOCTh MEXKIY YCJIOBHBIM CEBEPOM
(HampaBJeHHEM BBEpX Ha BHJE) U HCTUHHBIM CEBEPOM COCTABIISET
45 rpanycoB, BBeautre 45. Mopenb Ha BUJE MNOBOPAYMBAETCA Ha

yKa3aHHbBIN yron (pucyHok 3.28).
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41.2. I oOpuEHTaMM MOJENH [0 WCTUHHOMY ceBepy rpaduueckum
CrocoOOM IMIENKHUTE Ha BHUAE (3TOT CHOCOO aHaJOTW4YeH padoTe C

uactpymentoM "TToBepHyTh").

N

e 0) o

Pucynox 3.28. a) — moBOpoT MOjieNH 31aHUsI HA TIaHE, OPUEHTUPOBAHHOM
110 HICTHHHOMY CE€BepYy; 0) — BUJI B IJIaHE C MOJICIIBIO 31aHMUS,

OpPUEHTHUPOBAHHOU MO0 UICTUHHOMY CEBEPY

Iloseopom ceseprozo (yci06H020) nON0ICEHUA 014 NPOEKMa

NuctpymeHT [10BEpHYTH YCIOBHBIM CEBEP MOKHO HCIIOIB30BaTh I BCEH
MOJIeNIM Ha BUJAX B IUIaHE, YTOObl MEHATH OPUEHTALIMIO MOJIEIM B BEpXHEH 4YacTu
oOnactu ueprexa. Hanpumep, eciny B pOEKTHOM OpraHU3alMK UCIIOIb3YIOTCS JTUCTHI
C KHIDKHOM OpHEHTALMEN, MOYKHO MOBEPHYTHh YCJIOBHBIM CEBEP M BBIPOBHATH TEM
CaMbIM BEPTHKAJIbHYIO OCh MOJIEJNIN, YIIPOCTHB Pa3MEIICHUE BUJIOB HA JINCTAX.

Nuctpyment "lloBepHYTh YCIOBHBIN ceBep" MO3BOJISET BIMATH HA AJIEMEHTHI
MOJENN U XapaKTEPHBIE TOJIBKO JJISI BUJOB AJEMEHTHI Y3JIOB, BKJIIOUYAs TEKCTOBbBIC
MpUMEeYaHusi, JTUHUU JIeTaIu3alliy, [[BETOBbIE 00JIACTH, IOMETOYHbIE O0JIaKa U Jp.,
Ha BHUABl B IUIaHe, Juis cBoiicTBa "OpueHTarus" KOTOPHIX BBHIOPAHO 3HAYCHHE
"VcinoBHbIN ceBep'. BMecTe ¢ TEM OH HE OKa3bIBACT BIIMSIHUS HA YEPTEIKHBIC BU/IBI,
¢dbparMeHThl BUJIOB B TJIAHE U IPYTUE THUIBI BUAOB. Takke HHCTPYMEHT 00ecreyrBaeT
COXPAaHEHUE OTHOCUTEIBHOIO IOJIOKEHHUS CBSI3€M, MO3BOJIAET BBIITOJIHUTH MOBOPOT
NEKOJIEH, TPUMEHSIEMBIX K TOBEPXHOCTSIM.

Eciu nns mozenu akTUBHpOBaHa COBMECTHas paboTa, mepel MOBOPOTOM

MOJIETM HEOO0XOIUMO YOEIUThCS B TOM, YTO BCE H3MEHEHHS IPOBEPEHBI, U B
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HACTOsIIIIee BpeMsl MOJelNh HE HCmoib3yercs. llocme moBopoTa Momenu Ha
"V cioBHBIN ceBep' HEOOXOIMMO CO3AaTh HOBYIO MOJIEh M3 XPaHUJIHUIIIA.
Ha pucynke 3.29 mokaszaHa MoJielib J0 M IOCJE UCIOJIH30BaHUS UHCTPYMEHTA

"IloBepHYTH YCIOBHBII ceBep'.

a o
=4 |k

Pucynok 3.29. Ilpumep npumeHeHus HHCTpyMeHTa «lloBepHYThH YCIOBHBIM

ceBep»

ﬂ]lﬂ nosopoma ONHKHOCUMENIbHO YCIOBHO2CO cesepa 6blnoJjiHume Cﬂedyiou;ue

oelcmeust:

1. OtkpoiiTe BHI B IJIaHE, U HA NAJIUTPE CBOMCTB yOenuTrech B TOM, YTO IS
cBoiicTBa "OpueHranus" 3a1aH0 3Ha4YeHHE "Y CIIOBHBIN ceBep'.

2. Ilpu moBopoTe 3TOro BHAA OTHOCUTEIBHO YCIOBHOTO CEBEpa 3TO HM3MEHEHHUE
BJIMSIET TAK)KE Ha JAPYryMe BUABI B IU1aHe, A1 napameTpa "OpueHTanus' KOTOPhIX
BbIOpaHO 3HaueHue "Y CIOBHEIHM ceep'.

3. Ilepelinute Ha Bkianky "YmpasieHue" »naHenb "MecTonojgoxeHne mpoekTa »

packpeiBaroruiica crnucok "Ilonoxenue" w3 "[loBepHYTH YCIOBHBIN ceBep'.
4. B amanoroBom okue "IloBopoT mpoekTta" BeiOepuTe TpeOyeMblil BApHaHT.
5. Haxmure "OK".
OTtoOpakaeTcsi cooOIIEHHE O BBITOJIHEHHOM MOBOpoTe Mojenu. Heobxomumo
IPOBEPUTH PE3yNbTaThl Ha BceX BUAaX. B coobmiennn takxe 0oToOpakaroTcst OIIHMOKH
(mpu  Hammuuu). OmUOKM MOXKHO OSKCIHOPTUPOBATh JUIi HUX IPOCMOTpa H

HCIIPABJICHUAA.
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Co3nanue npoekta MEP

Co3z0anue éuoa ¢ niamne

Jlyist noGaBiieHUs APYTroro BUJA B MPOEKT WIJIM KOMUPOBAHUS UMEIOIIETOCS BUIA
BBITIOJIHUATE CJICAYIONINE JCHCTBUS.

1. Beibeputre  mocnenoBarenbHo — BkiIaaky — "Bun" »manens  "Co3nanue" »

packphIBaromuiics cmucok "Buael B miaHe", a 3aTeM HaXMUTE HYXHYIO KHOIIKY

13 UMeroIerocs Hadopa:
o [ ("TLnan sTaxa")

o [H ("3epkanpHOE OTOOpakeHNE MOTONKA")

o] ("I1nan HECYIIMX KOHCTPYKIHM")

2. B nuamoroBom okxHe "HoBbil 11aH" BBITIOJIHUTE CIEAYIOIINE ICHCTBHS.

O Jlna mapamerpa "Tun" BeIOGpUTE B CHHCKE THUN BUJA WU HAKMUTE
"PemaktupoBarh THN", 4YTOOBI HM3MEHUTHh CYIIECTBYIOUIMWA TUI BUIA WU
CO31aTh HOBBLIM THII BUA.

O BriOepute 0IMH MM HECKOIBKO YPOBHEH, M KOTOPBIX TpeOyeTcs co31aTh
BU/JI B IUIAHE.

O Ecam meobxomumo co3nath BUJA B IJIAHE Ui YPOBHS, JUIsl KOTOPOTO BHI B
IUIaHe YK€ co3laH, cHuMute Quaxok "He ayOnmupoBaTh CylIeCTBYIOILIKE
Bunpl". Hanpumep, minaH CTpOMIUIOMIANKU SIBJISETCS KONUEH OJHOrO U3
MPOEKTHBIX IUJIAHOB 3Tax»a, HO C APYrMM 3HAYEHUEM MapaMmeTpa CEKYIIEro
Jara3oHa.

3. Haxwmmure "OK".
[Ipu cozmanuu BUaa, TyOJIUPYIOIIETO CYIIECTBYIONIMM, €ro KOMUs 0ToOpakaeTcs
B Jlucmerdyepe mpoekTa C MOMETKOW B ckoOkax (Hampumep, YposeHsb 1(1)),

0003HavaroIIen MOPSIIKOBBI HOMEP KOTIHH.
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Koopounayuonnwie ocu npoekma (cemku)

JIist pa3MmelieHusi B MPOEKTe 3/1aHMsl JIMHUNA CETKH KOJIOHH (KOOPAMHAIMOHHBIX
oceil) wucnons3yercss HHCTpymMeHT "Cetka". lmes HmaHHYIO CETKy, MOHO B
TanbHEHIIeM M00aBISATh KOJOHHBI. KOOpIWHAIIMOHHBIE OCH TPEACTaBISIOT COOOM
OrpaHUYECHHbIC TIOCKOCTH, MpE/IeTbl KOTOPBIX Ha (acajax MOXKHO YCTAaHOBUTH Tak,
9TOOBI OHU HE MEPECEKANCh C TUHUSAMH YPOBHEH. TakuM crmoco0oM MOKHO yKa3aTh,
JOJDKHBI JIM JIMHUM CETKH OTOOpa)KaThbCsl HAa KaXJIOM M3 CO3/1aBa€MbIX B IMPOEKTE
BUJIOB B TutaHe. CeTKu MOTyT OBITh 0Opa30BaHBI MPSMBIMHU JIMHUSMH, TyraMyd WA
HECKOJIbKUMHM cerMeHTaMmu. 110 3aBepiieHur MOoCTpOEHUs JIMHUI CETKHM UX MOYXHO

CKPBITh.
/lobasenenue cemok

Cetkn ABJIIOTCA QJICMCHTaMU aHHOTaHI/Iﬁ , KOTOPbIC IIoOMOraroT

CTPYKTYpHPOBATh IIPOEKT.

1. IllenxHauTe HA JICHTE DJIEMCHT Bﬁ ("Certka"), HaxoIAIIMICI HA OIHOM U3
MPUBEJCHHBIX HUKE MyTEH:
e BKjIaaka "Apxutekrypa" »maneinp "baza" » S ("Cetka");
e Brianka "Koncrpykuus" » nanens "baza" » gt ("Cetxa").

2. BowiOepute Bknaaky "W3menuts | Pazmemienue cetku" »mnaHens "PucoBanue" u

YKAKUTC HapaMeTp 3CKMU34.

3. Haxmure Af (BeiOpaTh nAMHUM) A7 NPUBA3KA CETKM K KakoM-nbo W3 yxke
CYILECTBYIOILMX JIMHUM, HAIPUMED, K CTEHE.

4. (HeoGs3arenbHas omeparusi). Breibepure Brmanky "W3menuts | Pasmernienue
cetkn" »maHenb "PucoBanue" » . ("MHOrocerMeHTHbIH"), eciiu HE0OXOAUMO
CO3/1aTh CKU3 CETKH C HECKOJIbKUMU CErMEHTaMH.

5. IlllenkHUTE MBIMIBIO TO JOCTHXKCHHH KOOPAMHAIIMOHHOW OCBIO TpedyeMoit
JUTUHBI.

Revit aBTOMaTHMUecku MapKHpyeT Kaxaylo u3 ceTok. J[lnsg wu3MeHeHus

MapKHpOBKHU OCH INCIKHHUTC YMUCJIO, BBCIUTC HOBOC 3HAYCHHEC M HAXXMUTC KIIABHIITY
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ENTER. Jluausim ceTku MOKHO NMpHUCBauBaTh OyKBEHHYIO MapKHpOBKY. [Ipu sTom
BCE IMOCIEYIOINE JUHUM aBTOMATUYECKH MEPEHMEHOBBIBAIOTCS B aj(aBUTHOM
nopsake. Ilpyu cozgannyu KOOpAMHAIIMOHHBIX OCEW MX KOHLBI MOTYT (PMKCHPOBATHCS
OJIMH OTHOCUTENBHO Jpyroro. B sTtom cimydae mpu BbIOOpe JMHUM BHJAECH 3HAYOK

3aMKa. HpI/I CMCIICHUHN CCTKH BCC €€ JIMHUU IICPCMCIIAIOTCA (I)I/IKCI/IPOBaHHO.
H3menenue muna cemku

M3MeHeHne Tuma CeTKH BO BpeMs pPasMCIICHUSA HWJIXM HMW3MCHCHHC THIIA

CYHICCTBYIOIINX CCTOK Ha BUJIC. I[JI?I N3MCHCHUA TUIIA CCTKH 11O MCCTY PAa3MCIICHUSA:

1. IllenkHuTe Ha JIGHTE JJIEMEHT i ("Cerka"), Haxondluicsa Ha OJHOM U3

NPUBE/ICHHBIX HIDKE MTyTeH:
e BKIaJKa "ApxuTekTypa" » nmaHensb "baza" » gt ("Cetka")

e Bkiaaka "Koncrpykuus" » nanens "baza" » 5 ("Cetka")
2. B cniucke "Bp16op Tuma" ykaxkute Apyrov TUM CETKH.
JJi1 N3MEHEHUs TUIIa CETKHU Ha BUJIE MPOEKTa:
e Bribepute och CETKH B 00J1aCTH PUCOBAHUSI.

e B crniucke "Bpi6op Tuma" ykaxkuTe APyrov TUM CETKH.
H3menenue mapruposxu oceii

MapkupoBKy oceil MO)KHO U3MEHHUTh HEMOCPEICTBEHHO B 3arojIOBKE CETKH WJTU
B CBOMCTBE 3K3eMIusipa "Ums".
1. Jlnst u3BMeHeHus] MapKUPOBKHU IIEITKHUTE MBIIIBIO HA 3aroJIOBKE OCH, a 3aTeM — Ha
3HAYCHUH BHYTPH HEeE.
2. BBemgute HOBBIN HOMED.
3. MapxkupoBka MOXET ObITh JUOO YHUCIOBOM, OO OykBeHHOH. [[1s M3MEHEHUs
3HAYCHHUS] MOKHO Tak)Ke BHIOpATh JIMHUIO CETKW U HA MAJMTPE CBOWCTB BBECTH

JpyTroe 3HaueHue cpoiicta "Mms".
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Cmemeuue MAPKU OCU OMHOCUMESIbHO JIUHUU OCU

B HEKOTOpHIX ciydasx MapKu KOOPAMHAIIMOHHOW OCH TpeOYyeTcsi CMECTUTh
OTHOCUTEIILHO JUHUU OCH. JIJIT 3TOTO HEOOXOIMMO MOCTPOHUTH KOOPJAMHAIIMOHHYIO
OCh WM BBIOpaTh yKe CylecTBylonlyto. Ha ocu BOMM3HM €€ MapKu BHJHBI PYUYKH
ynpasienus (pucyHok 3.30).Koneunas pydka Bo3jie MapKH OCH ITO3BOJISCT 3a7aBaTh

JUIMHY KOOPJIWHAILIMOHHOM OCH.

30

Pucynok 3.30. BeiOpanHasi ocb ¢ pydkaMu yIpaBiIeHUS

Pyuxa + , KOTOpasi pacrnojioKeHa psAIOM C Hell, MpeiHa3HaueHa JIJIsl CMEIICHUS
MapKd OCH OTHOCHUTEIBHO JHHUM OCH C CO3JaHHEM JOIMOJIHUTEIIBHOIO CErMEHTa

(pucyHok 3.31).

=11

Pucynok 3.31. Mapka ocu cMeIieHa B CTOPOHY
CMmemieHue Mapkd OCH HMMEET CHIIy TOJbKO JUIsi TEKYyLIero BHJA.
JIOnOJTHUTEIbHBIE CErMEHTHI, 00pa3yIoIuecs MPH CMEIIEHUN MapKU OCH, PUCYIOTCA
CIUIOIIHBIMU JIUHUSMHU. OTOT CTWJIb JIMHUM HE MOXeT ObITh u3MeHeH. [lpu
NepeTacKUBaHUM pPYYeK Kypcop TPUBS3BIBACTCA K TO3ULUSAM, B KOTOPBIX
KOOpJIMHAIIMOHHAsT OCh COTJIaCyeTCsl C COCEIHHUMH OCSMH. Takxke Kypcop
MIPUBSI3BIBAETCS K CETMEHTaM, 00pa3yIolUM NpsSMbIC JIMHUU.
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Omobpascenue u cKpslmue mapok oceil CemKu

OToOpakeHue MapoK Ocell HacTpauBaeTcs IMojb3oBaTesneM. HacTpouTh MOKHO

KaK OTACIbHYIO OCh BHJA, TaK U BCC OCH OIPCACICHHOIO THUIIA (HYTCM HN3MCHCHHUA

CBOUCTB THMA).UTOOBI CKPBHITHh WM OTOOPA3UTh MApKy OCH, HEOOXOAMMO CHENaTh

cleaymolee:

1.
2.

OTKpBITH BU, B KOTOPOM €CTh KOOPIUHAIIMOHHBIE OCH.
Br16path och.
Revit oToOpasut duaxok psaom ¢ Mapkoit ocu (pucyHok 3.32). UToObl yBUIETD

€r0, BO3MOXHO, TPUACTCS YBEITUIUTh MacTad n300paskeHHs.

- ¥]—— UlenkHuTe, Y4Tobbl OTKNKOYUTE
MapKy KOOPAMHALMOHHLIX OCE.

Pucynok 3.32. ®naxxok 11 BKIIOUCHUS/OTKIIFOUEHUS BUUMOCTH OCH
YToObI CKPBITH MapKy, HY’KHO CHAThH (IaXKOK; 4TOOBI 0TOOPa3UTh MapKy, HYXKHO
YCTaHOBUTH €TO.

DTy mponeaypy MOKHO HMOBTOPHUTH JJISI HACTPOMKHM MapKH, PAcIOOKCHHOW Ha
JPYTOM KOHIIE€ OCH.

YtoObl HACTPOUTH OTOOPAKEHHWE MaApOK OCH, HCIOJIb3Ys CBOMCTBA THIIA,

HEO0OXOAMMO BBITIOTHUTH CIICTYOIICE:

1.
2.

OTtkpolite BUJ, B KOTOPOM €CTh KOOPIUHAITMOHHBIE OCH.

BoiGepute nuHuio ceTku, nepeilaure Ha Bkianky "M3menuts | Cetku" » U Ha

rmaneny "CpoicTBa" MIENTKHATE 3HAYOK :a» "CoiicTBa THma'".

B nwmanoroBom okue "CpoiicTBa THma" (pucyHOK 3.33) BBIMIOJHHTE OIHO W3

CIEIYIOLINUX JIEHCTBUM.

3.1.YcranoBute ¢naxok "Koneryr 1 mis ob6o3HaueHuMii Ha BHjAE B IUIaHe (IO
YMOJTYaHU0)", €CJIM MapKa JOJDKHA OTOOpaKaThCs B HaYaJle OCH Ha IJIaHE.

3.2.YcranoBute ¢naxok "Koner 2 mis o003HavYeHMA Ha BHAE B IUIaHE (IO

YMOJTYaHUI0)", €CJIi MapKa JOJDKHA OTOOPaKaThCsl B KOHIIE OCH Ha TIJIaHE.
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3.3.Ans gpyrux BugoB (Hampumep, GacagoB WIM  Pa3pe30B) YKAKUTE
MeCTOmnoJIoKeHue Mapku. B crpoke "OOo3HaYeHMS, HE OTHOCAIIUECS K BUY B
minaHe (mo ymondanuto)" BeiOepuTe 3HaueHue "Bmepx", "Ilo nuzy", "Oba

cnost" (v BepxHuii, u HrkHUN) win "Het".

Ceo#cTea TMNa @
CemMeicTE: |Cmcr. ceMeicTEo: Ocb CETKM "l 3arpysMTe...
Twn: |Maprca ook 5§ MM v| | KonupoBaTs... |
MNepevmeHoBaTE. ..
MapaMeTpkl TMNa
Mapametp 3HaqeHne |
Ipadura &

O6o3Havenne 3aronoeck ceTkm - OKpysHHOCTE 5 MM
LleHTpaneHBIA CErMeHT CnnowHan
Bec KoHEYHOMO CErMEHTE 1

LlEET KOHEYHOMD CErMEHTa W YepHbii

OBpazey KOHEYHOMD CEMMEHTE NuHwa ceTkn

Koney 1 ana oGosHadeHnil Ha BMAE B Nna
KoHey 2 gna ocBo3HadeHid Ha BMAE B NNa [
OBozHaueHUA, He OTHOCALLMECA K BUaY B :Beepx

Pucynok 3.33. Hactpoiika oToOpaskeHus MapoOK CETKU
4. Haxwmute "OK". Revit 00HOBUT BCce KOOPMHAIIMOHHBIC OCH BEIOPAHHOTO THITA Ha

BCEX BHUAAX.
Pa3meneHue NpoCTPaHCTB M CO3IaHUE 30H

IIpocTpaHcTBa M 30HBI ONPECSAIOTCS HA OCHOBAHUM TpeOOBaHUM K cUCTEMaM B
KOHKPETHOM MPOEKTE. ITO HE3aBUCHUMbIE KOMIIOHEHTHI, COBMECTHO HCIOJIb3yEMBbIE
JUISL OTHOM U TOM JKe 1IEJIH.

30HBI COCTOST W3 OJIHOTO WM HECKOJIBKUX IPOCTPAHCTB, B KOTOPBIX C
MTOMOIIIBI0 COOTBETCTBYIOIIETO OOOPYIOBAaHUS TIOJJEPKUBAIOTCS OJHU U TE IKE
YCJIOBHSI OKPYJKaOIIeH cpejibl (TeMIieparypa, BIaKHOCTh U T. 1.). B olHy u Ty *xe
30HY MOTYT BXOJUTh MMPOCTPAHCTBA, HAXOASIIMECS B PA3HBIX YPOBHAX. B 30HBI MOTYT
BKJIFOYATHCSI TIPOCTPAHCTBA, HE 3aHMMAEMBIC JIIOJbMH (CIIyKEOHBIE MPOCTPAHCTBA).
30HBI CO3/IAI0TCS C LENbI0 YCTAHOBJIEHUSI TTPOCTPAHCTB, K KOTOPBHIM MPEIbIABISIOTCA
OJIMHAKOBBIC KJIMMATHYECKUE WM TEXHUYECKHe TpeOoBaHUs. MOXKHO CO37aBaTh

cienu@uKalMid 30H W UCIOJb30BaTh B JaJbHEHIIEM Il pPEIaKTHPOBAHUS
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nocinennux. WHdopmarus Kaxmaol 30HBI CONIEPKHUT CBEICHUS O TEeMIIEpaType
OTOIUJICHUS W/WJIN OXJIAKICHUS U O HAPY>KHOM BO3JIyXe€.

[IpoctpanctBa coaep:kar uHPopManui 00 00gacTIX, B KOTOPBIX OHHU

pa3MenieHbl. OHA UCHONB3YETCS ISl BBIYUCIECHUS 00beMa 00sacTu u purypupyer B

pacdue€Trax OTOIMTCIIBHBIX W XOJOAWJIBHBIX HAIpy30K. CBoiicTBa 30HBI c061/1pa10T

UH(pOpPMAIIUIO MPOCTPAHCTB, TAKYIO Kak paboyas TemrnepaTypa npHu OTOIUICHUH U TIPU
oxnaxnaeHuu. Mudopmamuss 30H ¥ OPOCTPAHCTB CcOBMecTHO co CBoiicTBaMu

IIPOCTPAHCTB HMCIIOJB3YCTCS B Revit IIpHU pacdeTax 3THUX HArpPy30K, BBIIOJHACMEIX C

LEJIbIO OTPEIETICHHS SHEPrONOTPEOICHUS 3AaHUS.

B npoektax MEP Bcerma wumeercs kKak MHHUMYM ojaHa 30Ha — "[lo
ymonyanuio". Ilpu mnepBoHAYalbHOM pa3MEIIEHUU MPOCTPAHCTB B IMPOEKTE OHU
A00aBJSIOTCS B ATy 30HY. [Ipy Ha3HayeHMM NTPOCTPAHCTBA 30HE, CO3JaHHOM
mojb3oBaTesieM, OHO ynansercs u3 30Hbl "Ilo ymomuanuio". Ilpu paborte co
CBSA3aHHOM MOJIEIBIO BCE 30HBI (M MPOCTPAHCTBA) JOJKHBI HAXOJAUTHCS B OCHOBHOM
(;moxanmeHOM) haiine. Ctaaust 30HBI JOHKHA COOTBETCTBOBATH CTAINH JI00ABIISIEMBIX B
Hee npocTpaHcTB. [locne Ha3HaueHHsT BceX MPOCTPAHCTB 30HAM MOXKHO paboTaTh ¢
30HaMH: U3MEHSTh, MePEeMeIaTh, MIEPEUMEHOBBIBATh U YIAIATh MX, MEpPEHA3HAYATH
POCTPAHCTBA, MPUMEHATh K 30HAM IIBETOBBIE CXEMbI U COCTABJIAThH CHEHUPUKALNUN
30H. 30Hy "I[lo yMonyaHuto" yaanuTh HENb3s.

Ecniu 30He He Ha3HayeHO HU OAHO MPOCTPAHCTBO, 30HA CUYUTAETCS
HeorpaHuyeHHo. MOHO co3/aBaTh 30HBI MO MEpe HEOOXOAUMOCTH B Ipoliecce
paboTel MO0 CO31aTh HEOTPAHUUYEHHBIE 30HBI, OTPAXAIOIIME KINMAaTUYECKUE
TpeOoBaHus B 0O0JacTSIX MpOeKTa, UM J00AaBUTh B HHUX MPOCTPAHCTBA IO3XKE.
HeorpannueHHble 30HbI MOXKHO CO3/1aBaTh JJIsl PEIICHUS 3a]]a4 MPOECKTUPOBAHUS, IS
CO37aHUsl 30H TOXKAPOTYIICHUS WIM JUisi XpaHeHuss wuHbopMmanuu 30H. B
HEOTPAaHUYECHHBIX 30HAX COXPAHSIOTCA 3aJaHHble CBOWCTBA 30H, M HMX MOXKHO
nepemeniath  (IeperackuBaTh) B Ipenenax BuUAa JUIsl  pelleHHsl  3ajad
npoektupoBanus. [lepememat MOXXHO TOJBKO HEOrpaHUYEHHbIE 30HBI. [locie
Ha3HAYEHUs 30HE TMpocTpaHCTBa (M00aBIeHUS TPOCTPAHCTBA B 30HY) 30HA

OTPAaHUYMBAETCA HA3HAYEHHBIM €U MPOCTPAHCTBOM (WM MPOCTPAHCTBAMH), U
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IIEpEMEIIaTh €€ CTAaHOBUTCSA HEBO3MOXHO. B oTiamume OT DIpOCTPaHCTB,
HEOTpaHUYEHHBIE 30HbI HE MPUBA3BIBAIOTCS K OTpaHUYEHHBIM oOnacTsM. B 1o ke
BpEMsI HEOIPAHWYCHHBIC 30HBI MOXHO HAaKIaAbIBaTh IIOBEPX OIPAHUYEHHBIX
oOnacTedl Juisl pelIeHHs] 3ajad MpOeKTUpoBaHMs. [lepeMecTuTh 30HY IyTeM ee

Bbipe3anus (CTRL+X) u BctaBku (CTRL+V) Hemb3sl.

B 1

1q

Pucynok 3.34. 3onbl B 0prCHOM 37aHUH

Tlocneoosamenvrocmo pasmeuenud npocmpancme u CO30aHUSL 301

3az[a171Te CpaHMUIIbl MOMELICHUN IS CBSI3aHHOW MOJEIU — 3aJlaHUC TI'paHUIl

MMOMEIIEHUN TMOAPA3yMEBAECT HCHOJIb30BAHUE IMMOBEPXHOCTEM M3 CBA3aHHOM MOJIEIIH

HJI OIIPpEACTICHUS ITPOCTPAHCTB, PA3MCIIACMBIX B o0nacTax MOJCIIN.
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PasmecTuTe MpocTpaHcTBa — pasMCcIICHUC IIPOCTPAHCTB B MOJICIIN BBITTOJHACTCA

TSI ydeTa o0bema Bceld 00J1acTu.

OHDCI[CJII/ITC 30HBI — B 30HAX W IIPOCTPAHCTBAX XPAHUTCA I/IH(i)OpMaHI/IH 0

CUCTEMax 3/IaHUs, KOTOPYIO MOYKHO HCIIOIB30BaTh JJIsl OMpPEneeHUsT TPeOOBaHUH K
cuctemaM. IIpocTtpaHcTBa pacnpenenstorcs IO 30HaM B COOTBETCTBHHM C
KOHKPETHBIMU CUCTEMaMHU, KOTOpPbIE TPeOyeTCs] CIPOEKTUPOBATb.

3aBepmMB MOATOTOBUTENbHBIC PAa0OTHl HAJl MPOEKTOM, MOXHO TMEPEXOIUTh K

OTpeeNICHUI0 TPeOOBAHMM K CHCTEME TIPOEKTa.
Ha3znauenue céazannoi mooeau ynkyuu 2panuy nomeujeHul

UtoObl pa3MecTUTh TPOCTPAHCTBA B CBSA3AHHOW MOJIETH, HEOOXOIUMO
aKTUBU3UPOBATH JIs Hee cBOMCcTBO TuNa "['panuiia momemneHus" (Mo yMOI4aHUIO 3TO
CBOMCTBO HE aKTUBHO). {7151 7TOTO BHITIOTHUTE CIACAYIONTUE JCHCTBUS:
® OTKPOMTE MPOEKT;

Y

e BbIOEpUTE BKIAJAKY "YIpaBieHue" »naHesnp "YnpaBieHue MpoeKToM" Hm;.;

e B nuamoroBoMm okHe "Mmmnopt/cBsaze ¢ RVT" mepeliaure kK MpoeKTy, ¢ KOTOPHIM
TpeOyeTcst CBSI3aTh MOJEIIb, U BbiOepuTe "OTKPHITH |

® OTKpOWTE CBSI3aHHYIO MOJIeJdh Revit B TeKylmeM MpOeKTe W Ha3HAubTe el
(GYHKIIUIO TPaHUI] TOMEIIICHUH;

® HaBEIUTE KypCcOp Ha CBSI3aHHYIO MOJI€NIb, M TOCJI€ €€ BBIICICHUS BBIOCPUTE
"CpoiicTBa", IIEJIKHYB MPABOM KHOMKOW MBIIIH;

® Ha MajguTpe CBOWCTB BhIOepuTe "M3MeHUTH THI

e B guanmoroBoM okHe "CpoiicTBa THna" ycraHoBute (Quaxkok "['paHuiia

npocTtpancTBa' u Haxmure "OK".
Onpedenenue c6oiicne HAPYIHCHBIX CHIEH

Jliig onpeniesieHnst CBOMCTB HapYKHBIX CTEH HEOOXOAMMO BBI3BATH UAJIOIOBOE
okHO OronuTenbHbIE W XOJOAWIbHBIE  Harpy3ku (AHanu3->OTyeTsl WU
cnenupukanuu->OronuTenbHble W XonoawiabHble Harpy3ku (LO) (pucyHOK

3.35)./lasiee HY)XHO HakaTh BO BKJagke «OOmme» B CTpoke «THUI KOHCTPYKIIHMA
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3MaHU» B 00JIacTH «3HadeHWe» Ha HAANWUCh <3JaHue™>, W IIOSIBUTCS IUAJIOTOBOE

okHO "Tun koHcTpyKIMit 3nanus" (prucyHok 3.36).
o 7 |

= | Ofiwse |Negpofroctn

Mapamerp Inauesine
Tian L58mna Uq;u:
MecTononomerine Moones, Pocciss
| Hynesss ABOCEOCTs ¥poeenn 1
Cragna npoerta Hesan kewcTpryues

oy gna yacoro npoctps 308

Tin cucTeums otonaeHne | [epesiersibit obbew 103
Tian eosicTpymged Jaamia | <Jganaex

Knpco whunaTpaus yges | Her

Tan oreeta CrasaapTHl
Hononuaceams cTpiuaTe ||

I}

Pucynok 3.35. {uanor OronurenbHbie U XOJIOANIbHBIE HATPY3KH

T woncTpycnd 8ame 3 . e i - )
Tiima KorcTRpEE CroficToy aransa
T Mo e e o CROGCTES AHAMIA PODMSQUPOTCA K3 §ERPODNMBLIISL NELOCT S0 2 IEHT 81

Lt L)
CrodioTnes SHAMTHNSCRNT KOHCTERFULIA HOTONGIMITCE, SO BhiiiaM NapareTD | NepeonpelsmTs
R OTEYTETERET S O0naLIEY N0 MOARmL

Kareropian ﬂwpuﬂml AHANTHYECKAR KOHCTRYELMAR | -
Kpium It Tereni Gevow - 4 goana (U=12150 B (K]}
Hapysnese cre| 7 Bow i3 nerwore Setona - § gomsce (U=08108 B/’
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Fracen I Mon Gex nogorpensa, Sex wcnEUAN, IIFTCE LW AR
Mepepeman 7 Co crndumss cmosarisen Sex waoanigem (L=0.7053
Jespn | 7 Merann (U=3.7021 Br/faK])
Hapysorese ox | ' Bonbume oxna C groilimum oCTeneHBel (3epranssoe
BeryTpesiviee o 4 Boanlume oiHa © oaMKEPHBIM cTesEnnen (L= 36898
CreTomest NeoK o Bonswse oxma ¢ ARSI COTERAEHIEM [JEpRaABNDE

-
[ Bos . [ Her [ Rl SSHT TOMMDOEE R 0753 Hapipare D croer
Lok ][ onens |

Pucynok 3.36. luanor Tumn KOHCTPYKIUI 30aHHI
OTO AMAJIOrOBOE OKHO CIIY>KMUT JJISl 3aJaHUsI CBOMCTB MOBEPXHOCTEN U IPOEMOB
B 3JaHUM 1O yMom4aHuio. KOHCTpyKIHMH ONpeAensioT TEIIONpPOBOIHOCTD
pa3INyYHbIX MOBepXHOCTEeH. KOHCTpYKINK, yKa3zaHHBIE JJISl KPBIII, HAPYKHBIX CTEH,

MEePEropoaoK U BHYTPCHHUX OKOH, BJIMUAIOT Ha PE3YyJIbTAaThbl paCucTa OTOMUTCIbHBIX U
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XOJIONWJIBHBIX HAarpy3ok Juisl npoekrta. KoHCTpyKuMH Uil 3[aHHS 1O YMOJIYAHUIO
(<3nmanne>) yka3bpIBarOTCs IPU BBI30BE IUAJIOroBOro okHa "KoHCTpykuuu 3maHus"
MOCPEACTBOM IapaMmeTpa "DHepronoTpediieHre" B auajioroBoM okHe "CBeaeHUs O
mpoekte", wium ke ¢ Bkiaaaku "OOmue" aumanoroBoro okHa "OTONMUTEIbHBIE H
xosioauiibHbIe Harpy3ku'". [Ipu Be130Be quanoroBoro okHa "KoHctpykiuuy 3qanus’ us3
nuanoroBoro okHa "CBoHcTBa 3K3eMIuIsipa" JJisi MPOCTPAHCTBA MOXHO CO3/aTh
HOBYIO KOHCTPYKIHUIO, KOTOPYID MOXHO OyJIeT MpUMEHITbh K OTACIbHBIM
IIPOCTPAHCTBAM; OJHAKO PENAKTHUPOBAaTh NApaMETPbl 3JaHUS 110 YMOJIYAHUIO
(<3manmne>) Henb3sa. lllenkHUTE pACKpBHIBAIOUIMICA CIHUCOK JJs KaXIOH U3
KOHCTPYKUUH, YTOOBI BBIOpaTh THI MOBEPXHOCTH. 3arpy3ute Gaii Ais MmoxydeHHs
noipoOHOM nH(GOPMAIIUU O KOHCTPYUPOBAHUU ITOBEPXHOCTH.

B sTOM nmanore takke MOXXKHO M yOpaTh TajKu cO BCeX Mo3umiuid; Torma Revit

BO3BMCECT BCC JAHHBIC O CBOMCTBaX CTCH U3 apXHTCKTypHOﬁ MOACIIN.
Pasmemeuue npocmpancme

HeoOxouMbIM yCIIOBHEM TOYHOTO aHAIM3a OTOIUTEIBHBIX M XOJIOJHUIBHBIX
HArpy30K SIBJSIETCS pa3MelleHne (Co3aHme) MPOCTPAHCTB BO BCEX 30HAX IS y4eTa
BCEro o0beMa MOJENH 3/aHus. 30HBI, B KOTOPBIX Pa3MEMIAIOTCSl MPOCTPAHCTBA,
MOTYT OBITh OTPAaHUYCHHBIMH, YACTHYHO OTPAaHUYCHHBIMH W HEOTPAaHUICHHBIMH.

1. OFpaHI/I‘{eHHLIC 30HBI CO BCEX CTOPOH OKPYXCHbBI KOMIIOHCHTAMH C d)VHKHPIﬁﬁ

rpaHull KOMHAT, TAKUMHU KaK CTCHbI, BUTPaXH, CTCHOBLIC OI'PaKACHHA, KOJIOHHEI,

KPBILIY, TIOJIBI U JIMHUN-PA3IEIIATENIN IPOCTPAHCTB.
2. YacTUYHO OrpaHUYEHHBIMHU CUMTAIOTCS 30HBI, K KOTOPBIM KOMIIOHEHTHI C
GbyHKIMEN rpaHuIl MOMEIIEHUH IPUJIETal0T HE CO BCEX CTOPOH.
3. HeorpanuueHnHbsle 30HBI — 3TO OTKPBITBIE 30HBI, K KOTOPHIM HE MPUJIETAIOT
KOMIIOHEHTHI ¢ (DYyHKLUSMHU I'PAHUL] IOMEIICHUH.
B aByx mocnemHux ciy4asx Ui IIOJHOTO OTPaHUYEHUs 30HBI pPa3MeEIlacMble
IIPOCTPAHCTBA JIOJKHBI COZEPKATh KOMIIOHEHTHI C (DyHKLMEH rpaHMI] NOMEIEHUH,

HalpuMep JIMHUM-PA3ACIUTENN NOMEleHnd. PacdyeTHas BpICOTa NIPOCTpaHCTBA
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coctaBsieT 0 meTpoB 0 CAaHTUMETPOB OTHOCUTEILHO OTIOPHOTO YPOBHS (3HAYCHHE TIO
YMOITYaHUIO).

Jlns  pa3MemieHus: TPOCTPAHCTBA HEOOXOJMMO  BBITIOJHUTH — CJICAYIOIIHE
JIEUCTBHUSI.

1. OtkpoiiTe BUJ, Ha KOTOPOM TpeOyeTCs pa3MECTUTh MPOCTPAHCTBO.

2. Boibepute Bkimaaky "AHamu3" »maHenb  "IIpocTpanctBa M 30HBI" :ar
"IIpoctpaHcTBO".

3. Ha nmanenu napameTpoB 3aaiiTe mapaMeTphl AJisl IPOCTPAHCTBA.

4. TlepemecTtuTe Kypcop B 00JIaCThb PHUCOBaHMS, U WICIYKOM MBI Pa3MECTUTE
IIPOCTPAHCTBO.

5. IIponmomkute pa3MelieHrue IPOCTPAHCTB UiIu BbioepuTe "M3MeHUTH" .

6. Jlis mpocMoTpa 3JI€MEHTOB, OTPAaHMYMBAIOIIMX MOMEIIEHUE, BHIOEPUTE BKIAJIKY

«M3menuts | Pasmemenne mnpocTpaHcTBa» » maHenb «lIpocTpaHcTBO» .y
«Bpinenuts Tpanuub».B nporpamme Revit Bce 3ieMeHTHI, OrpaHUYMBAIOLINE
NOMEIIIEHUE,  BBIACIAIOTCS  30JIOTUCTBIM  LIBETOM, M  OToOpaxaercs
MIPEAYIPEKICHUE.

/. Ins mpocMmoTpa CHHCKAa BCEX JJEMEHTOB, OrPAaHUYMBAIONIMX IOMEIIECHHE,
BKJIFOYAs] T€ 3JIEMEHThI, KOTOPbIE HE OTOOPAKAKOTCS HAa TEKYIIEM BHJIE, HAKMUTE
«Pa3BepHyTh» B AMAJOTOBOM OKHE MpeaynpexaeHus. UToObl 3aKpbITh OKHO
NPEIYIPEKICHUS U CHATH BBIICIICHNUE, HAOKMUTE "3aKphITh'.

PekoMeHnyeTcsi pacnoyioKuTh IUIaH 3Taxa U pa3pe3 0e3 MepeKpbIBaHus, YTO
MO3BOJIAET TP PA3MEIICHUH MPOCTPAHCTBA IPOBEPATHh KAK MNPOTKEHHOCTb
IIPOCTPAHCTBA 10 BEPTUKAJIH, TAK U €r0 TOPU30HTAIbHBIE TPAHULIBI.

[Tocne pa3MenieHust MPOCTPAHCTBA OHO J00aBseTCS K (PYHKIIMOHAIBHON 30HE
"I[To ymomuanuio". Kaxaoe MNpoCTpaHCTBO ClIeAyeT Ha3HAYUTh OJIHOW U3
¢yHKIIMOHAIBHBIX 30H. [Ipu 3TOM OHO ynansercs w3 QyHKuMOHaNbHON 30HBI "Ilo
yMOJYaHHIO".

[locne pa3melieHuss MPOCTPAHCTB BCEe OOMTAaeMble M HEOOUTAaEMble 30HBI B

MOJICIIN 3daHUs  JOJDKHBI  COJACPIKATH  IMPOCTPAHCTBA, YTO IIOATBCPIKAACTCA
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packpackor 30H. Ecam 30HBI HE pacKpaimieHbl, WX HEOOXOAMMO pa3pelIuTh.

HepaCKpameHHLIe 30HBI, KdK IIpaBWJIO, BO3HUKAIOT B CBA3M C HAJIWMYHUCM [HAXT,

KaHaJIOB M Y3KHX ITPOCTPAHCTB. HYTCM HCCIICAOBaHUA paCKpamCHHOﬁ TpCXMCpHOﬁ

aHAJIMTUYECKOM MOACIN B AMAJIOIOBOM OKHE "OronuTeabpHBIE U XOJIOAMNJIBHBIC

Harpy3Kyd' MOXHO OOHAPYKHUTb 3a30DblI.

,ZZOI’ZOJZHume]Zbele memvl Ol CAMOCHMOSIMENbHO20 UusyueHus (Mamepuaﬂ

00CmyneH no 2unepccoliKam)

1.

Pasmenienue  MpoOCTPaHCTB A0  BBIMISICKAIIETO  YPOBHS. D1oT crmocod

OpelycMaTpUBaeT HAJOKEHHWE 3aBUCHMOCTH, COIJIaCHO KOTOpPOM  00BbeM
MPOCTPAHCTBA  3aKIIOYEH MEXIy 0a30BbIM yPOBHEM U  CJEIYIOUIUM
BBIIIENIEXKAIIUM YpOoBHEM. [IpUMEHATh 3TOT cnoco0 cliefyeT B TOM cllydae, eciiu
30HbI, B KOTOPBIX pa3MEMIAIOTCS MPOCTPAHCTBA, HE COJAEpPX AT MOTOJKOB U
CITyKEOHBIX (MEXIMOTOJIOYHBIX ) MPOCTPAHCTB.

PasmenieHre InpoCTpaHCTB  JI0  MOTOJIKA. DTOT cmocod npeaycmMarpmuBacT

HQJIO)KEHUE 3aBUCHUMOCTH, COTJIACHO KOTOPOM 00BEM HpPOCTPAHCTBA 3aKIIOUYEH
MeXIy ©0a30BbIM YPOBHEM M YypOBHEM NOTOJKAa WM Kamepbl. Crocod
INpUMEHsSeTcs B TOM Cllyyae, €CJIM MPOCTPAHCTBO HAJ IOTOJKOM SIBISIETCA
KaMepou WJIM OTJINYAETCS OT OOMTaeMbIX IPOCTPAHCTB APYTHUMH IapaMeTpaMHu.

Pa3MelieHue  OpoOCTPaHCTB  JUISL  KaMep. OITOT croco0 npeaycmMarpmuBacT

HaJIO’)KEHHE 3aBHUCHMOCTH, COTJIACHO KOTOpOW OOBEM MPOCTPAHCTBA 3aKIIIOYECH
MEXIy YPOBHEM KaMepbl W CIEIYIOUIMM BbIIIEIEKAKUM YypoBHEM. Criocod

IMPUMEHSACTCS, B COOTBETCTBHMU C HA3BAHUECM, AJISA KaMEp.

Pa3menienne MpoOCTPaHCTB 10 KPBIK. OJTOT CIHOCOO0 MpeaycMaTpHUBaeT
HAJIOKEHHE 3aBUCUMOCTH, COTJIACHO KOTOPOl O00BEM NPOCTPAHCTBA 3aKIIOYEH
MexAy 0a30BbIM YpPOBHEM M YPOBHEM, PACHOJIOKEHHBbIM HaJ Kpblei. Crnocod
MPUMEHSIETCA [T pa3MeEIIeHHs] IPOCTPAHCTB B YEPIaKax.

PasmenieHrne npoCcTpaHCTB B 30HAX CO CIO0XKHOW CTPYKTYPOM MO BEPTUKAIM. OTOT

CIOCO0 TpeaycCMaTpUBAET HAJIOKEHHE 3aBUCHMOCTH, COTJIACHO KOTOPOl 00BheM

IPOCTPAHCTBA  3aKJIIOYEH MeXAy 0a30BbIM  ypOBHEM U KaKUM-JIHOO
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BbIIIENIEKAUM ypoBHEM. Croco0 mpuMeHseTcs A 30H, MPOXOAUINX dYepes
HECKOJIbKO ypOBHEH, 30H C BEPXHUM YPOBHEM Ha KOHCOJIM M 30H C JOPT-
OOBEKTOM, KOTOPBIH CIIy’)KUT BEPXHUM IPEAEIOM I 4acTU 30HBI. Takue 30HbI
MOXXHO Pa3JeNHuTh IOCPEACTBOM JIMHUU-PA3ACINATENEH MPOCTPAHCTB WIIU
JIOTIOJIHUTENbHBIX YPOBHEH.

6. Pa3MmenieHue OpocTpaHCTB I IAXT U KaHAJIOB. JTOT COCO0 MPEeAyCMaTpUBAET

HAJIOKEHHE 3aBUCHUMOCTH, COTJIACHO KOTOpPOl O00BEM MPOCTPAHCTBA 3aKIIOUYEH
MexAy 0a30BbIM YPOBHEM M BBIIIEIEKAIIMM YPOBHEM, OTCTOSIIIMM OT 0a30BOTO
YpOBHSI Ha HECKOJIbKO ypoBHeH. Crocod mpumeHsieTcsl IS IIaxT, KaHaJIOB H
IPYTUX 30H, TPOXOJSIINX Yepe3 HECKOJIBKO YPOBHEM.

1. I[O63BJICHI/IC MAapoK ITPpOCTPAHCTB. MapKI/I MMPOCTPAHCTB HUCIIOJB3YIOTCA I HUX

UIEeHTU(UKAITIN B TIPOCKTE.

Pa3zoenenue npocmpancms

JIMHUM-pa3eNuTe MPOCTPAHCTB TIO3BOJISIOT CO37aTh HECKOJIBKO 30H U3
OJIHOM 30HBI O0JIbIIIEr0 pazmepa. C MOMOIIBIO 3TUX JTUHUN MOXKHO TaKXKe pa3iesiuTh
MPOCTPAHCTBO, €CIU pazjieisieMas 30Ha COJIEPKUT MPOCTPAHCTBO.

1. OtkpoiiTe mIan sTaxa.

2. Boibepute Bkimaaky "Axamu3" »manens "IIpoctpanctBa U 30HBI" » [
"PaznenuTtens mpocTpaHcTBa'.

3. B o0nactu pucoBaHUSI HApUCYWTE JMHUHU-pa3JICTUTENd MpocTpaHcTB. I[lpu
PUCOBAaHUU JUHUI-pa3aenuTesel NpocTpaHCTB yOeauTech B TOM, YTO JaHHAs
30Ha OIPaHUYEHA CO BCEX CTOPOH (MOJIHOCTHIO OT/ENIEHA OT APYTUX 30H JMHUSMU
0e3 mponyckoB). I'paHuiia 30HbI MOXKET COCTOSITh U3 KOMIIOHEHTOB C (PYHKIMSIMU
I'PaHULl KOMHAT U W3 JUHUK-PA3IEIIUTENICH IPOCTPAHCTB WIINA TOJBKO U3 JIMHUM-
paznenuTeneil mpocTpaHcTB. Ecnu oTnensiemasi 30Ha omnpenesieHa HaKJIOHHBIMU
MTOBEPXHOCTSMH, JTUHUU-PA3IEIUTENN MPOCTPAHCTB CIEAYET PUCOBATh TOJBKO Ha
BHJIE B IUIaHE, JUJII KOTOPOI'O pacyeTHas BbICOTA COBMAAAET C BBICOTOM CEKYLIEH

IJIOCKOCTA JIMOO 3a7aH aBTOMAaTHUYECKHUW pacyeT BBICOTHI. JlOMOJHUTEIbHbBIC
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CBCACHUA IO CO3AAHUIO U PCAAKTUPOBAHHIO HHHHﬁ-paBHeHHTCHCﬁ CM. B pasaciic

JIuaum Moenu.

Haxxmure "U3menuTs".

[IpeoOpa3oBaHre 30HBI B TMOJHOCTHIO OTPAHMYEHHYIO TOCPEACTBOM JIMHMIA-

pasenuTened IpOCTPaHCTB NMPUBOAUT K OJHOMY U3 CIEAYIOIIUX PE3ylbTaTOB B

3aBUCUMOCTH OT YKa3aHHBIX YCIIOBUI:

a) McxogHasi 30Ha mepea pa3jejieHHeM He COJepiKajia MPOCTPAHCTB. B
UCXOJHOM 30HE CO3/al0TCs ABE OTAEIbHBbIE 30HBI 0€3 MPOCTpPaHCTB. B HuX
HE00XO0AMMO Pa3MECTUTh IIPOCTPAHCTBA.

b) UcxonHasi 30HA mepen pa3aejleHHEM COJAEpP:Kajga MPOCTPAHCTBO: OTO
IIPOCTPAHCTBO OCTAeTCA B MCXOAHOW 30HE, a TPAHULBI IPOCTPAHCTB
KoppekTupyrorcs. HoBasg 30Ha He comepkuT mnpocTpaHcTBa. B Hew
HEO00XO0UMO Pa3MECTUTh POCTPAHCTBO.

Pa3smMecTuTe B OTE€IBbHBIX 30HAaX HOBBIC IIPOCTPAHCTBA MJIM PAHEE HE Pa3MEIICHHbBIC

IIPOCTPAHCTBA.

Ecnu tpebGyetcst 1o00aBUTh NPOCTPAHCTBA K (YHKIIMOHATBHBIM 30HaM, BBITIOJIHUTE
OJHO U3 CIEAYIOIINX JCUCTBHIMA:
a) JloO6aBbTE OJTHO WM HECKOJBKO TOJIKO YTO PA3MEIICHHBIX MPOCTPAHCTB K TOU

(YyHKIMOHATBHOM 30HE, KOTOpasl Y€ Ha3Hau€Ha MCXOJIHOMY MPOCTPAHCTBY.

CwM. paznen [JoOaBieHne OpoOCTPaHCTB B CYIIECTBYIONTYIO 30HY. Eciu ¢ oqnum
U3 OTJIEJCHHBIX MPOCTPAHCTB CBsi3aHAa (YHKIMOHANIbHAs 30HA, 3Ta CBS3b
COXpaHsETCA.

b) JlobaBbTe OMHO WM HECKOJIBKO TOJBKO YTO PAa3MEMIEHHBIX MPOCTPAHCTB K

HOBBIM (DYHKIIMOHAJIbHBIM 30HaM. CM. paznen Pabora ¢ 30Hamu.

Ha pucynke 3.37 3oma "Open 1" comepxkanma mpoctpanctBo. [locpencTtBom

JMHUN-PA3JENIUTENIed MPOCTPAHCTB (yKa3aHbl CTPEJIKAMH) OSTO MPOCTPAHCTBO

pasaeinieHo ¢ co3manmeM HoBoi  3oHbI(LObby). K HoBoii 30He mo0aBieHO

MIPOCTPAHCTBO, MAapKUPOBaHHOE Kak mpuxoxas (Lobby). OrammBaembie nBOpHKH

(Heated Patio) cayxar npuMepaMd HEOTPAaHMUYCHHBIX 30H, KOTOPBIC CO3/aHbI

IIOCPEACTBOM JIMHUNU-PA3IECIIUTENIEU IPOCTPAHCTB.
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Pucynok 3.37. cnonb3oBanue TUHUI-pa3aenuTenei
OramumBaembrii mombe3n (Heated Entry) m npuxoxkas (Lobby) ciyxar
nprUMepaMu 9YaCTUYHO OTPAaHUYCHHBIX 30H, KOTOPBIC CO3JaHbl MMOCPEICTBOM JIMHUI-
pazaenureneid mnpocTtpaHcTB. OTOOpa)karOTCs TaKkKe BCIIOMOTATENbHbIE JIMHUU
IPOCTPAHCTB, 00O3Hayaronye WX TpaHuibl. DYHKIMOHAIHHBIE 30HBI HA JaHHOM

PHUCYHKE HC NCIIOJIb30BAHDI.
Ceoiicmea npocmpancme onsa IHepzemudecKozo anaiuia

Wmerorcst paziauyuHble croco0bl ocTyna K CBOMCTBaM mpoctpaHcTBa. [lomyduus

HOCTYII K CBOMCTBaM IMPOCTPAHCTB, MOXXHO 3aJaTb HMX Ha IAJIUTPC CBOMCTB. QH}I

M3MEHEHUs] CBOMCTB THNA BHIOEPUTE 3JEMEHT U MeperauTe Ha BKIaAKy "M3meHuTs"

. 7] . .
»manens "Croiicsa" » LB (CpoiictBa Ttuma). M3meHeHuss B CBOMCTBaxX THIIA

IMPUMCHAIOTCA KO BCCM OK3CMILIAPAM B ITPOCKTCE.
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Co3zo0anue 30nnt

HOCKOJIBKy 30HBI IPEACTABIIAIOT coOoi COBOKYIIHOCTHU IIPOCTPAHCTB, OHH, KaK

MPaBUIIO, CO3MAIOTCS TMOCIE Pa3MEIICHUs MPOCTPAHCTB B MpoekTe. Tem He MeHee,

MOJXHO CHa4aJjia CO3/1aTb 30HBI B COOTBCTCTBUU C KIIMMATUYCCKUMHA CpCAaAMH, a 3aTCM

Ha3HayaTh 3TUM 30HaM MpocTpaHcTBa. g ympoleHus BbiOOpa J00aBIsSieMbIX B

30HY IIPOCTPAHCTB MOKHO BKJIIOYHUTHL BUAUMOCTDL 30H U ITPOCTPAHCTB.

I[JIH I[O6aBJ'ICHI/I$I IPOCTPAHCTB B HOBYIO 30HY BBbIIIOJHHUTC CJICAYIOIINC

JIeHUCTBUS.

1.

OTkpoiiTe TUTaH dTaxka, COJACPXKAIIMK TPOCTPAHCTBA, KOTOphIE TpeOyeTcs
n00aBuTh B 30HY (Ha dacamax uiad Ha 3D BHaax 30HBI HE OTOOpPaKAKOTCA, MX

MOJKHO IIPOCMATPUBATh Ha pa3pesax).

Breibepute Bkimangky "Anamu3" »maHens  "[IpocTpanctBa U 30HBI" »
"3ona".CTaHOBUTCA aKTUBHOM BKJaJaKa '"PemakTupoBaHue 30HBI', U CO3JA€TCS
HoBas 30Ha. HoBas 30Ha nosiBisieTcs B crucke Jlucnerdyepa MHKEHEPHBIX CUCTEM,
HO TIOKa 30HE HE Ha3HA4YeHbl MPOCTPAHCTBA, OHa Imycta. B Jlucneruepe
MH)XCHEPHBIX CHCTEM HOBasg 30Ha (PUIypupyeT IOA MPHUCBOECHHBIM €H 110
YMOJIYaHUIO YMCIOBBIM UMEHEM. [ mpocMoTpa 30H B JlucrieTyepe HHKEHEPHBIX
cucteMm Haxkmute F9, Ha nmanenu "Bun" naxkmure kHonky "Cucremsl" U BbIOEpUTE
aneMeHT "30HbI".

Broibepute  Bkuaaky —"PemaktupoBanue  30HBI" »maHenp  "CBoiicTBa" »
"CsoiicTBa".

Ha nanutpe cBolicTB B oje cBoiicTBa "Mms" BBEAUTE UMSI HOBOW 30HBI.

Yo6emurech B TOM, 4TO Ha maHenu "Pexxum" Ha)kata KHOIIKa E—;i_ "Jlo6aBUTH
MPOCTPAHCTBO".

Yr1oObl 100aBUTh B 30HY OJJHO MPOCTPAHCTBO, HABSJAUTE HA HETO Kypcop, U MOCe
TOTO, KaK MPOCTPAHCTBO OYAET BBIACIICHO, MICIKHUTE MBIIIBIO; MPOCTPAHCTBO

Oynet 100aBIE€HO B HOBYIO 30HY.
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7. UroOpl m00aBUTH B 30HY HECKOJBKO MPOCTPAHCTB, 0OBeauTe q00aBIIsIEMbIC
MPOCTPAHCTBA paMKoW BbIOOpa WM, yaepkuBas Haxaroil kmaBumry CTRL,

BBIOEpUTE MPOCTPAHCTBA 10 OJTHOMY.

8. HaxmuTte KHOTIKY ' "3aBepIINTh pEJAKTUPOBAHUE 30HBI".

9. B Jlucnetdyepe MHKEHEPHBIX CHUCTEM OOpaTUTE BHHMAHHE, YTO JTOOABJICHHBIC B
30Hy MNPOCTPAHCTBA MEPEMECTWINCH W3 30HBI "[lo ymoidanuio" B CO3AaHHYIO
30HY.

Baumanue: B mpenenax OJHOW 30HBI HEJb3sl CMENIMBATH KOHAUIIMOHUPYEMbBIC H

HEKOHIUIIMOHUPYEMBbIE TIPOCTPaHCTBa (cM. pa3zien CBOICTBA MPOCTPAHCTRA).

Ceoiicmea 30nbl

Takue CBOICTBA 30HBI, KaK TeMIEpaTypbl OTOIUICHUS U OXJIAXKJICHHUS,
nHpoOpMaIusl O HAPYKHOM BO3JIyXE, OMPEACIISAIOT OTOMUTEIbHBIE M XOJIOJIUJIbHBIC
Harpy3Ku TPOCTPaHCTB B Mozenu 3manus. Korjma 30Ha BeiOpaHa Ha BUJE WIH B
JlucrieTuepe HWHKEHEPHBIX CHUCTEM, [JIsl JOCTylma K CBOWCTBAM 30HBI MOKHO
HCIIOJI30BaTh OJMH U3 CIEIYIONIUX CITIOCOOOB!

e Boibepute BrIanky «M3menenne 30 OBK» »manens  «CaolictBay » [E
«CBoiicTBay;

® [IEJKHUTE MPABOM KHOMKOW MBIIIM 30HY Ha IJIaHE 3TaXka, U BBIOEPUTE IMYHKT
«CBoOMCTBaY;

e B Jlucreruepe MHKEHEPHBIX CUCTEM IICIKHUTE 30HY IIPABOM KHOIIKOM MBIIIH, U

BbIOEepuTe «CBOMCTBAY.
Yemanoeka pacuemoes 06vemos u nnowaoeii

JUIs KOpPPEKTHOrO0 pacyeTa OTOINUTEIbHBIX W XOJIOAWIBHBIX HArpy30K 3TOT
napaMmeTp JI0JKEH ObITh BCETa BKJIIOUEH.
1. BoiGepure BKJIQJIKy "AHanu3" » pacKpbIBAKOLIUICS CIIUCOK NIaHEn

"TIpocTpaHcTBa ¥ 30HEI" » 57 "Pacuersl miomanei 1 005eMoB".

158

K ornasiieaunio



https://knowledge.autodesk.com/ru/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2016/RUS/Revit-Model/files/GUID-5BE3618E-5FB0-42F6-B51F-0021C5D48065-htm.html

2. Ha Bxmagke "Pacuersl" mmamoroBoro okHa "Pacuersl miomanedr U 00beMOB"
yoenurech, 4To TepekiaoyaTensb "PacdeTsl 00beMOB" HAXOAWTCS B TMOJIOKEHUU
"ITnomanu u o6bembl" (pucyHok 3.38).

3. YOenutech, uTo mepekiouarens "Pacder momaneit moMenieHu" HaXOMUTCS B
nosjoxeHuu "Ilo 4MCTOBOM MOBEPXHOCTU". DTOT MapaMeTp YKA3bIBAET I'PaHUILY
CTEHBI, UCIIOJIb3YEMYIO IIPHU BHIYUCICHUH 00bEMa.

4. Haxwmure "OK".

r |
PacueTw nrowagei v obbemMoE ﬁ

PacqeTel | Cxemsl 30HMpOBEHWA

PacueTol obbemos

OBbEMEl PECCYMTEIBSKOTCA © YUETOM YHCTOBEIX
NOBEPXHOCTEIA,

") Toneko nnowaam (deicTpee)

PacyeT nnowagei NoMeLw eHi
@) Mo YMCTOBOM NOBEPXHOCTH
1 Mo DCEBOIA NMHKMK CTEHBI
_ Mo NOEEPXHOCTM CEPALEBMHEI

) Mo 0CEE0iA NMHMKM CEPALEEMHE!

[ OK H OTMeHa H Crpaeka

e x

Pucynok 3.38. MeHI0 HacTpOHKH pacueToB IO 1 00BEMOB

Pacuer oTonuTeJbHBIX U X0JOIMJIBHBIX HAI'PY30K

Onpeoenenue snepzonompedieHus MoOeaupyemo20 30aHus

[Tocne pa3mMenieHus U OnpeaeiIeHns MPOCTPAHCTB s BceX o0acTeil B MOAeTu
3[1aHUsI 3TU MPOCTPAHCTBA HA3HAYAIOTCS 30HAM. 3aT€M MOKHO BBINIOJHUTH pacyeT

OTOIMUTCIBHBIX N XOJOAWJIbHBIX Harpysoxk  JJisd OIIpCACIICHMA BCJIIMYMHBI
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OSHEPronoOTPeOICHUS 37aHUS W YCTAHOBJICHHWS TPEOOBAaHWUN K TPOCTPAHCTBAM M
30HaM.

Ha Bximanke "OOmue" coaepxutcss nHGopMalys 0 IPOEKTe, UCIOJIb3yeMas IIpH
pacyeTe OTONMUTEIBHBIX W XOJIOAWIBHBIX HArpy3ok. B 3Ty wmHbOpMAIio MOXKHO
BHOCUTh HU3MEHEHHS JI0 pacueTra Harpy30K WIM TIOCJ€ €ro BBINOJHEHUS, IS
MPUBEIEHUS PE3YJIbTATOB B COOTBETCTBUE C MIPOECKTHHIMU TPEOOBAHUSIMU.

Nudopmaruto, copepskanryrocss Ha STOW BKJIAJKE, MOKHO TakKKe 3a1aTh B
nuanoroBoM okHe "CeaeHus o mpoekte" (mapamerp "DHepromotpelieHue', cM.

pa3zeln 3ajlaHue mapaMeTpoB pacyeTa sHepronorpediaeHus (gbXML)).

Haunurte onpenenenue sHepromnoTpeOIeHHs] C MPOBEPKH MapaMeTPOB 3/aHUA,
3aJJaHHBIX B XOJI€ MOJATOTOBKH MOJIENIN K pacyeTy, 1 BHECUTE TpeOyeMble U3MEHEHUS,

34TCM BBIIIOJIHUTC CJICAYIOIIHC I[eI)'ICTBI/Iﬂ:

1. Beibepure Brianky "Anamm3" »"Otuerel W creuudukanuu” } "Oronu-
TEJIbHBIE U XOJIOJIMJIbHBIE HArpy3Ku'.

2. Ilpu nosiBIeHUM 3ampoca «BKJIOYUTH U Pacuer o0bemoB», Haxkmute "/la".

3. B nuanoroBom okHe "OTomUTENbHBIE U XOJOAWIBHBIE HArpy3ku' TmeperanTe Ha
BKJIaAKy "OO61mue".
4. CKOppEeKTUPYUTE CICAYIONIME TapaMeTphl pacueTa YHEPTONOTPEOICHHS POEKTA.
4.1.Tun 3nanus: Tan 3aaHus corjlacHo cxeme gbXML 0.37 (anamor tabauiibl
ASHRAE).
4.2 MectormonoxeHue: reorpaguaeckoe MeCTONOJIOKEHUE U TIOTOAHBIC YCIOBUS
U1 TipoekTa. HaxkmMuTe KHOMKY =l w B gmanorosom okme "VpapieHue

HMMCHOBAaHHBIMH HOSI/IHI/IHMI/I" BanaﬁTe MCCTOITIOJIOKCHUC U IMOI'OAHBIC YCJIOBUA

(cM.  pazmen  3amaHme  reorpaduyeckoro  MeEcTOIOJIOXEHHs).3aaaTh
MECTOII0JIOKEHHE MOYKHO IyTEM BbIOOpa ropojia WM IyTeM BBOJA 3HAUECHUU
IIMPOTBl W JOJrOThl.  MECTONOJIOKEHUE  ONpelenseT  KiIuMar |
TEMIIEPATYPHBIE XapaKTEPUCTUKH, UCTIOIb3yEMbIE IPU BBIYUCICHUH HArpy30K.
4.3.0tMmeTKa ypoBHS 3emid ("HyseBasi INIOCKOCTH"): YpOBEHb, KOTOPBIN CITY>KUT B

Ka4yCCTBC OTMCTKH YPOBH: 3CMJIN JJIA 3JaHHA. HOBerHOCTI/I )
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pacrojararoiuyecs: HUXKE ATOTO YPOBHS, CUMTAIOTCS Moja3eMHbIMU. Homep

YPOBHS 110 YMOJIYAHUIO HYJIEBOU.

4.4.Cranus _mipoekrta: crtagus cTpoutenberBa ("CymectByromue”, "Hoas

KOHCTpYKIUsA'").
4.5.Jlontyck i y3KOro IMPOCTpPaHCTBA: 3HAUEHHWE JOIyCKa Ul 30H, KOTOpBIE

OyIyT paccMaTpHUBaThCs KaK Y3KHE MPOCTPAHCTBA (CM. pazfen Yuer o0beMa

[I0JIOCTEH, [IAXT ¥ KAHAJIOB).

4.6.lHKeHepHble CETH 3/1aHUSA: TUIl CUCTEMbl OTOIUICHUS U OXJAXKICHUS AJis
3J1aHUsl.
4.7.KoHCTpyKUMs 3AaHUS: TUN KOHCTpyKUud. Haxmure KHONKY 2, aro6HI

OTKPBITh AUAJIOTOBOC OKHO "KOHCT‘DVKHI/I}I BIIaHI/I}I", B KOTOPOM MOJKHO 3a14Thb

MaTtepualibl U u3ossinuio (3Hauenust U) aiist 37aHus.
4.8.Knacc uHuUIbTpaluu 34aHUs: OIEHKAa KOJMYECTBA HApPYKHOTO BO31yXa,
MONAJAONIET0 B 3/1aHHE Yepe3 HErepMETUYHOCTH O00JI0YKM 3aaHus. Jis

3aJIaHus CTCIICHU IMMPOCaYUBAHUA ITPCAYCMOTPCHBI CJICAYIOMINC BAPUAHTHI.

= "Hemnortno 3akpswiThii" — 1,39 M /4 Ha M? I CTeH T€PMETUYHOU
KOHCTPYKIIUH.

= "Cpemuuii" — 0,695 M°/4 Ha M°JUIS CTEH repMETHIHOM KOHCTPYKIIAN.

= "[ImotHo 3akpeiThid" — 0,347 M/4 Ha MWL CTeH rEPMETUYHOMN
KOHCTPYKIIUH.

= "Her" — npocaunBaHue HE YUUTHIBACTCS MPU PACUETE HATPY3O0K.

4.9.Tum oTueTa: ypoBEeHb JeTanu3anui WHGOPMAITIH, COACPIKAIIEHCS B OTYETE O
pacueTe OTONUTENbHBIX U XOJOAWIbHBIX HArpy30K. Bo3mMoxHbIe BapuaHThl —
"Vrpomienno", "Crangaptasiii" u "Iloapo6Ho".

4.10. HUcnonb30BaTh  OTpULATENIBHBIE  HArpy3KW:  pa3pelieHUE  ydera
OTPHUILIATENIbHBIX 3HAYEHWN OTONMUTEIBHOW WU XOJOAWIIBHOM Harpys3ku. Tak,
HampuMep, TEIUI0, YXOJAIIEE U3 30HbI UYe€pe3 MEPErOpOJKY B JIPYTYIO 30HY,

MOJKCT BBIPAXKATHCA OTPHULATCIIbBHBIM 3HAYCHHUCM HAI'PYy3KH.
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JIns monmy4yeHusl AOCTyIla K TUILY 3[aHUS U IapaMeTpaM KOHCTPYKIMM TaKxke

xr
MOHO BbIOpaTh BKJIaAKy 'YmnpasiieHue' »manenp "[lapamerpsl mpoekrta” i

"CBeaeHust o mpoekTe".

,ZZOI’ZOJZHume]Zbele membl Ol CAMOCMOSIMENbHO20 UusyueHus (Mamepuaﬂ

0oCmyneH no 2unepccoliKam)

1. Monenb dHEPronoTpedIeHUs

2. PacyeT OTONMUTENBLHON Y XOJOMILHOW HATPY3KHU

3. 3amaHue nmapamMeTpoB 3AAHUS

Paccmompenue 06vemos ananumuueckou mooenu

Jlist paccMOTpeHUs Hajauuusi 00bEMOB MPOCTPAHCTB MO BCEMY 3/IaHUIO BBIOJIHUTE

CJICIYIOLIUE JEUCTBHUS.

1. Tlepeiiaute Ha BKIaaky "[logpobHOCTH".

2. B mpaBoii mnaHenu pas3BepHUTE KaTeropuro "Mogenb 37aHus", 30HBI U
nmpocTtpancTBa. UTOOBI pa3BEepHYTHh BCE 30HBI WM BHIOpATh BCE MPOCTPAHCTBA B
30HE, LIEJIKHUTE 30HY IPAaBOM KHOIIKON MBIIIIH.

3. llpy mnosBieHMM TPENYyNPEKICHUS MO 3AaHUS, 30Hbl WM MPOCTPAHCTBA

BBHIOCPUTE COOTBETCTBYIOIIMM 3JIEMEHT H  HaXKMHUTE ay (IToxa3bIBath
MpEeAYNPEXACHNsI), YTOOBI y3HATh MPUYUHY, 3aTEM 3aKPOUTE JHAIIOTOBOE OKHO
"OronuTenbHbIE U XOJOAWIbHBIE HArpy3Ku'" W yCTpaHUTe MpoOJeMy B MOJIEIH
3nanus. [Ipogomxkailite mpocMaTpuBaTh NPEAYNPEKIACHUS U YCTPAHATH CBSI3aHHbBIC
C HUMHU TIPOOJIEMBI JI0 TE€X TOP, MOKa BCE MPEAYNPEKIACHUSI HE OYAYT CHSTHI; 3TO
HEO0O0XO0IUMO JIJIs1 00eCcTieYeHUs TOYHOCTH pacueTa.

4. B obmactu mpocMOTpa AMAIOrOoBOro okHa "OTOMHUTENbHBIE W XOJOIWUILHBIC
Harpy3ku" paccMOTpUTe 00BEMBI JJII MPOCTPAHCTB B 3/aHUM. MOXKHO HU3MEHSTh
MacmTad n300paxxeHus: MOJIeNI, TAaHOPAMHUPOBAThH U BpaIlaTh €e.

5. IlpoBeppTe, 3amojHSET JU LBETOBAas 3allMBKa [MOJHOCThIO OOBEM BceX
MPOCTPAHCTB B MOJENHU. PacyeT OTONMUTEIbHBIX M XOJOJIWJIBHBIX Harpy3ok

3¢ (PEKTUBEH TONBKO MPU YCIOBHH, YTO B HEM YUUTHIBAETCA BECh OOBEM MOJCIU
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3naHus. B ciyuae oOHapy)keHust MpOCTPaHCTB 0€3 3aIMBKH 3aKPOUTE AMAJIOrOBOE
OKHO "OronuTeNnbHbIE W XOJOJWIbHBIE HAarpy3ku" H Pa3MECTHTE WJIHU

OTPEIAKTUPYHITE IMpOCTPAaHCTBA, YTOOBI YCTPAHUTD oOnactu 0Oe3 3aJIMBKH, €CJIH

OKaXECTCsA, 4YTO 0071aCTH  CIIMIIIKOM  MaJlbl IJis1 pa3MCIICHUS TIPOCTPAHCTB,

O6’bC,Z[I/IHI/ITC 00BEMBI IIOJOCTEH, IIIAXT M KAHAJIOB CO CMEKHBIMU IMpOCTPpaHCTBaAMH.

Crnenyer y4yuThiBaTh, UYTO Yy3KHE IPOCTPAHCTBA M CBSA3AHHBIE C HUMHM 30HBI
0TOOpakaroTCs (KaK 3aTEHEHHBIC) B AHAIMUTUYECKON Mojenu. Ha Buaax B miane wim

paspesax y3Kue MpOCTPAHCTBA HE OTOOPAXKAIOTCS.
Paccmompenue ananumuueckux nogepxnocmeil

JlaHHasi TpoBEpKa MPOBOJUTCS HA TMPEAMET MPABUIBLHOCTU OTHECEHHS
AHAJIMTUYECKUX TOBEPXHOCTEM K BHYTPEHHUM W HApYKHBbIM. THIBI MOBEPXHOCTEU
CONOCTABJSIFOTCA C THUNAMHU KOHCTPYKUMH CTeH. Hampumep, 11 HapyXHOR
MOBEPXHOCTU CTEHBI OYy/ET HCIONBh30BATHCA KOHCTPYKIIMS HApPYKHBIX CT€H (CM.

paznen  JuanoroBoe okHo "KoHcTpykims  3manusa").  Jas  paccMOTpeHHs

AHAJIUTUYECKUX MOBEPXHOCTEW BBIIIOJIHUTE CIAEAYIOIIHNE TEHCTBHUS.

1. B ob6nactu mpocMoTpa AuanoroBoro oxkHa "OTONMUTENbHBIE U XOJOIUIbHBIE
Harpy3ku" (Ha Bkiagke "llompoOHocTH") yCTaHOBHTE TEpEKIOYaTeNlh B
MOJI0KEeHHUE "AHATUTUYECKUE MOBEPXHOCTH" U PA3BEPHUTE 30HBI.

[IpocTpaHcTBa CrpynnMpPOBaHbI B CIEAYIOLINE KATETOPUH:
£ — 3ansroe IIPOCTPAHCTBO;
£ Hesanstoe IIPOCTPAHCTBO;

= [IpocTpaHCTBO KamepBI.

2. Pa3BepHHTE MPOCTPAHCTBA B MOJENH 3AaHUs (YTOOBI Pa3BEpHYTh BCE 30HBI WIIH
BBIOpaTh BCE MPOCTPAHCTBA B 30HE, MICTKHUTE 30HY MPaBOi KHOMKOM Mbimw). B
Pa3BEPHYTBIX KATETOPUAX COMNEPIKATCS MOBEPXHOCTH C LIBETOBOM KOAUPOBKOM —
KpBIIIM, BHYTPCHHUE M HApY)KHBIE CTEHBI, IMOJbI, OKHA, IBEPHU, NEPEKPBITHSA,
MOJ3€MHBIE TIOBEPXHOCTH, TIOTOJKH, CBETOBBIC JIFOKH, MPOeMbl (TIOTOJIKU W

"Bo3nyx"). Kaxnplii W3 3THUX 3JIEMEHTOB TaKX€ MOXHO pPAa3BEpHYTh IS
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IIPOCMOTpPA OTAEIBHBIX NOBEPXHOCTEM M IIPOEMOB B JAHHOM IIPOCTPAHCTBE.
CBeneHMsI O Ha3BAaHMSX IOBEPXHOCTEW M IMPOEMOB CM. B pasiene DJIEMEHT

IMOBCPXHOCTH.

B onHOM U3 mpocTpaHCTB BBIOEpUTE TUI MOBEPXHOCTH (Hampumep, "BHyTpennue
=

Wiau peanbHo Kpheimed (TepmuH "Kpsima", UCmosb3yeMbI MO OTHOIICHHUIO K

CTEHBI") U HAKMUTE "U3onupoBath".. [IoBEepXHOCTH MOXKET OBITH MOTOJIKOM
AHAJIMTHYECKOW TMOBEPXHOCTH, OMHMCHIBAET BEPXHIOIO IMOBEPXHOCTb, KOTOpas HE
OrpaHUYeHA MPOCTPAHCTBAMU C JIBYX CTOpPOH). Takke MOXHO BBIOMPATh
OTJIEJIbHBIE IOBEPXHOCTH W3 MAIKU TUIA TOBEPXHOCTEHN JJIs1 MPOCTPAHCTBA.

VYBenuuuBas, MaHOpaMUpPys U Bpalllas aHAIUTUYECKYI0 MOJIEIb, pACCMOTPHUTE BCE
MOBEPXHOCTH B MOJEIM U TMPOBEPHTE, COOTBETCTBYET JIM THUI KaXIAOU
MOBEPXHOCTU €€ (akTuueckoMy Tumny. Hampumep, TUn «BHYTpPEHHUE CTEHBI»
JOJIKEH OBITh TOJIBKO Y CTEH, KOTOpPhIE Ha CAMOM JIeJi€ SIBJSIOTCS BHYTPEHHUMU.
CreHa cuuTaeTcsi BHYTpPEHHEW, €ciu € OOEUX CTOPOH CTEHbl pPa3MEIlECHbI
IIPOCTPAHCTBA WM €ciM napameTp Tuna "@OyHKOuA"' CTEHbl MMEET 3HAYEHUE
"Buytpennsa" wim  "CepaneBuna/maxta". B chmydae  oOHapyKeHHs
MTOBEPXHOCTEH, OTHECEHHBIX K HEMPABWIILHOMY THITY, 3aKpPOMTE THAJIOTOBOE OKHO
"OTonuTeabHbIE U XOJOJAWIbHBIE HArpy3ku" M yCTpaHUTE NpoOJieMy B MOJIEIH
3MaHusl. AHAJIUTUYECKUE TOBEPXHOCTHU, KOTOpbIE KIACCUPUIIUPYIOTCS Kak

BO3/YILIHBIE, IPU pACUETAX HATPY30K UTHOPUPYIOTCSI.

Ecnu miig mpocTpaHcTBa UMEIOTCS NPENYIPEKICHNS, HAKMUATE &y (IToxa3siBaTh
MpeAyNpeXaAeHUs ), YTOObI Y3HaTh IPUUKHY, 3aTEM C MTOMOIIIbI0 KHONIKH "OTMeHa"
3aKpOWTE JMajgoroBoe OKHO "OTONUTENbHBIE WM XOJOAWIbHBIE HArpy3ku' u
ycTpaHuTe mnpobiemy B Moaenu 3xaHus.  IIpogosmkaiite mpocMaTpuBaTh
NPEeAYNPEXICHNUS U YCTPAHATh CBSI3aHHBIE C HUMU MPOOJIEMBI IO TEX MOp, MOKA B

MOIeN OOJIbIIIE HE OCTAHETCS MPEAYPEKACHHM.
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3aoanue napamempos OMONIEHUA U OXTIAHCOCHUSA Ol NPOCMPAHCME

Kaxxmomy mnpocTpaHcTBY B MOJEIM NPUCBAaMBAETCA Ha3HA4yeHHe: J0o

Ha3HA4YCHHUC IIPOCTPAHCTBA 110 YMOJYAaHHIO, COOTBCTCTBYIHOHIICC THIIY 3JddHUS 110

YMOJYaHHUIO, IN0OO KOHKPETHOE Ha3HAaYeHHE MpocTpaHCTBa. KOHKpeTHOE Ha3HaueHUe

MIPOCTPAHCTBA OMPEIEISIETCS MapaMeTpaMy MO YMOJIYaHUI0. 3HAUYEHHS [apaMeTpoOB

M0 YMOJJIYAaHHUIO JJII HAa3HAYCHHA IIPOCTPAHCTBA MOKHO U3MCHATH — CM. pPa3JciI Tun

34aHHudA 110 YMOJYAHHUIO ¥ TapaMCETPhl TUIIA IMTPOCTPAHCTBA. I/IBMGHGHI/I}I, BHCCCHHBIC B

uH(pOpMaIMI0 0 TMpocTpaHCTBaxX Ha Bkiagke "llogpoObHOCTH", TPUMEHSIOTCS TONBKO

K BBIOpAHHBIM [TPOCTPAHCTBAM.

[IpoBepbTe mapameTpbl MNPOCTPAHCTB B AHAIUTUYECKOM MOJEIH, U TMpHU

HCO6XOI[I/IMOCTI/I BHCCUTC UBMCHCHUA, IJIS1 YCT'O BBIIIOJIHUTC CIICAYIOIIHC I[CﬁCTBH?I:

1.

ITepeiinure Ha Bkiaaky "IlogpoOnoctu". Ha He#l comepkuTcs uepapXuuecKui
CIIMCOK, MOKa3bIBAIOIIMNA OTHOIIEHUSI MKy BCEMHU 30HAMH U MPOCTPAHCTBAMU B
MPOEKTe BMecTe ¢ MH(pOpMalMel MPOCTPAHCTB U 30H, UCHOJIb3yeMOM MPHU pacyeTe
OTOIUTEIBHBIX U XOJOAUIBHBIX Harpy30K.

Bribepute B comMcKe OJHO WM HECKOJIBKO TMPOCTPAHCTB. BriOpaHHBIE
MPOCTPAHCTBA BBIICISAIOTCS B CIHUCKE, W JJI8 HUX BBIBOAWTCS HWH(OpMaIus
npoctpaHcTB. Jjis BbIOOpa HECKOJBKUX MPOCTPAHCTB HEOOXOIUMO YIEPKUBATh
HaxaTtod kiauiry CTRL nimm SHIFT.

Brrgenvre nim n30J1MpynTe NPOCTPAHCTBA B AHAJIIMTUUECKOW MOJEIIH, JJIsl YETO:

I.l::“
® HaXMUTE Q "BoiienuTs", 94TOOBI BBIICTUTH BHIOPAHHBIC MPOCTPAHCTBA B

aHAJIUTUYECKON MOJICIIH;

o
® HaXMHUTE Q "N3onupoBats", 4TOOBI OTOOPA3UTh B aHATTUTUYECKON MOJIETU
TOJIbKO BEIOpaHHBIE ITPOCTPAHCTBA.
Jlns  mapamerpa  "Hasmauenme mpoctpaHcTBa" — BBIOEpPUTE  HA3HAYCHUE

IIPOCTPAHCTBA.

Jns mapametpa "Tun KOHCTPYKIUA'" HaXKMUTE KHOIKY 2. B guanorosom oxue

"Tun KOHCTPYKIUNA' MOYKHO BBITIOJTHUTH CJIEAYIOIINE ACHCTBUS:
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® [POBEPUTH WIM U3MEHUTH TEKYIUH TUI KOHCTPYKLIUH NPOCTPAHCTBA;
® CO34aTh HOBBIM TUIl KOHCTPYKIIMI IIPOCTPAHCTBA.
6. [lo ymom4aHuiO KOHCTPYKIMs TMpOCTpaHCTBa — <3/IaHue™>; BHECTH B HEe

M3MEHEHUs] MOKHO TOJIBKO B JIMAJIOTOBOM OKHE "JHepromnorpebieHue" (BKiajaka

"Yupasienue" »manens "Ilapamerpsr mpoekra" » I "Undopmanus o mpoekre").
YToObl CKOPPEKTUPOBATH MapaMeTpbl KOHCTPYKIMH, BbiOepuTe "Konctpykius 1"
WIK 7100aBbT€ HOBYIO MOJIEIb KOHCTPYKIIMM TpocTpaHCcTBa. i OTIAEIbHBIX
IIPOCTPAHCTB MMEIOTCS T€ K€ IMapaMeTpbl, 4TO M Uil MOJENH KOHCTPYKUUU
<3paHue>.

7. Haxwmure "OK".

8. Jns mapametpa "Jlrogu" HaXXMHUTE KHOMKY =l u B mwmanorosom oxwme Jlroau
3a/laiiTe CBSI3aHHBIE C JIFOJIbMU HArpy3KU JUIsl BRBIOPAHHBIX TPOCTPAHCTB.

9. Jlna mnapamerpa "DJEKTpUUECKHE HArpy3ku" HAXKMUTE KHOIKY I P

AUAaJIOTOBOM OKHE 9HCKTDI/I‘—ICCKI/IG Harpy3kKu 3azlaﬁTe QJICKTPUYICCKHUC HAIrpy3KH

11 BBIOPAHHBIX IPOCTPAHCTB.
Hoctyn Kk wuH(OpManuu, CBSI3aHHOW C pPacyeTOM SHEPromnoTpeOJIeHHs, MOMXKHO

MOJTYYUTh TAKKE U3 THAIOrOBOTO OKHA "CBOMCTBA 3K3eMILIsipa’ I MPOCTPAHCTBA.

3aoanue napamempos OMoONIEHUA U OXT1AHCOCHUS 01 30H. Pacuem

OMONUMENbHOU U X0100UIbHOU HAZPY3KU

B nuanoroBom okHe "OTONUTENbHBIE U XOJOAWIbHBIE HArPY3KH'" COAECPKUTCS
uHopmanus O 30HAX, HCMOJb3yeMas TOJBKO TMPU pacyeTe OTONUTEIbHBIX H
XOJIOJWIBHBIX Harpy3ok. l3MeHeHus, BHeceHHble B HH(OpMaLMIO O 30HAX Ha
BKiagke "llogpoOHOoCTH", IPUMEHSIOTCS TOJIBKO K BBIOpaHHBIM 30HaM. lIpoBepbTe
napamMeTpbl 30H B aHAJIUTHUYECKOW MOJENIHU, U TPpU HEOOXOAMMOCTH BHECHUTE
n3MeHeHus. JJi 3a1aHns mapaMeTpoB CHUCTEM OTOIUICHHS U OXJIAXKACHHUS M pacyeTa

OTOIIMTCIBHBIX U XOJIOAUJIBHBIX HAI'PY30K BBIIIOJIHUTE CICAYIONIHEC I[GI\/'ICTBI/I}I.
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1. BribGepute B ciuCKe OJHY MU HECKOJBKO 30H. BhlenuTe 30Hy B CIIHMCKE; MPH
BbIOOpE HECKOJIBKUX MPOCTPAHCTB yaep:kuBaiiTe HaxaTtod kiaBuiry CTRL wum
SHIFT.

Beimenmure wnm  U30AMPYWTE B AHAIWTHYECKOM MOJENIHA  IIPOCTPAHCTBA,

OTHOCAIIHCCA K BBI6paHHBIM 30HaM, IJIAd 4ero.

® Ha)XMUTE "Beinenuts", 4TOOBI BBIACIUTH BBIOpAHHBIE 30HBI B

AHAJIMTUYECKOM MOCIIH;

® HaXMHTE "N30nupoBaTh", 4TOOBI OTOOPA3UTh B aHAJTUTHUECKON MOJAEIU
TOJIBKO BbIOpaHHbBIE 30HBI.

Br1OepuTe THIT CHCTEMBI.

Br16epuTe TUIT KOHCTPYKLIMU IPOCTPAHCTB.

Hnsa mapamerpa "HHdpopmamus 00 oTomneHHH" HAKMUTE KHOIKY % R

muanoroBoMm okHe "WHdbopmarms 06 otomneHuu" 3amaite uHpOpMaiuioo 00

OTOINICHUH JJIA BI)I6paHHI>IX 30H.

JIs1 ImapamMeTpa H@OpMaLusa OO0 OXJIAXKICHHUHN HAXMHTC KHOIIK =4, U B
"N 6 " y -J

nuanoroBoM okHe "HHdopmais o0 oxjaxaeHuu' 3adaiTe uHpopmaimoo o0

OXJTAXKACHUH IJIA BBI6paHHBIX 30H.

7. ns mapamerpa "MHpopmarus 0 Hapy>KHOM BO3ayxe" HAXKMUTE KHOTIKY o

B auanoroBoM okHe "MHbopmalis o Hapy>kHOM Bo3ayxe' 3anaite uH(popMaluio

O Hapy>KHOM BO37yXe Uil BEIOpaHHbBIX 30H. JJOCTyM K 3TON MH(OpMAIHK O 30HAX
MO>KHO IMOJIYYUTh TaKXKe U3 JUanoroBoro okHa "CBoiicTBa 3K3emIusipa’.
Haxmute kHomky "Pacuer", 4ToOBI BBINOJHUTH pacyeT OTONMUTEIbHBIX U

XOJIOAWJIBHBIX Harpy3oK. Pacuer MMPOU3BOAUTCA B COOTBCTCTBHMU C TCKYIIIMUMU

rmapamMeTpaMu 3/1aHus. BeIUMCICHHBIC napaMeTpbl aBTOMaTHUYCCKHU ,Z[O6aBJ'I§IIOTCH B

cBOMcCTBa mpoctpaHcTB Revit B mpoekrte. MHCTpykmumm u meTommka pacuera

OTOIIMTCIIBHBIX W XOJIOJWJIbHBIX HArpy3oK IIPUBCACHA B OH-JIaiH CIIpaBKC B

pazzene "Pacuer" (MaTepual JOCTYIIEH MO TUIIEPCCHLIKE).
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9. Ilo 3aBepiieHWU pacyeTa HArpy3oK JuaioroBoe OkHO "OTomWTENbHBIE W

XOJIOUJIbHBIE Harpy3ku'" 3aKpoercs, a B 00JacTH PUCOBAHUSA OTKPOETCS OTYET O
Harpy3kax ¢ MeTKod BpeMeHH. OTYeT O Harpy3kax TaKKe MOXKHO HalTH B

HNucnetuepe nnxkenepHbix cucteM ("Otuetsl” » "OTUeT 0 Harpy3kax").
Ananusz pe3ynbmamos pacuema Hazpy3oK

PacueTsl OTOIINTCIIBHBIX 141 XOJIOJUJIBHBIX Harpys3ok qacTo HMCIOT
I/ITepaHI/IOHHI:Jﬁ XapaKTCp W BBIIOJHAKOTCA OO AOCTHIKCHHUSA HYKXHOI'O pE3yjbTarta.
PaCCMOTpI/ITe OT4YCT, HCIIPABLTC OIHI/I6KI/I, BHCCHUTC HN3MCHCHMHA B PIHClJOpMaI_II/IIO 0
3AdaHUH, IIPOCTPAHCTBAX HWJIM 30HAX QHAJINTUYECKOU MOACIN 3daHHA KW CIIC pal

BBIIIOJIHUTC PACUCT OTOIIMTCIIbHBIX U XOJOANJIbHBIX HAI'PY30K.

Omuemul no OMONUMENLHBIM U XOJI0OUTIbHbIM Haepys3Kam

[ns mpocMoTpa pe3ysbTaTOB BBIOJHEHHOIO pacyeTa OTONUTENIbHBIX U
XOJIOUIIBHBIX HArpy30K B MOJENIU 3[aHUsi MOXHO BbIOpaTh OJUH W3 TPEX YPOBHEM
OTYeTa: YIPOIICHHBIN, CTAaHAAPTHBIA WM TOAPOOHBIA. YTPOIICHHBIH OTYET
COJIEPKUT TOJIBKO CBOAHYIO MH(OPMAIIMIO TIO 30HAM U MPOCTPAHCTBAM, a MOAPOOHBIH
— MOApOOHBIE CBEJEHUS 00 OTOMMUTEIBHBIX M XOJOMWIBHBIX Harpy3kax B MPOEKTE.
Revit aBTomMaTHuecku cO37a€T OTYET O HArpy3Kax ¢ METKOM BPEMEHH IMOCIIE KaXKIO0ro
BBITIOJIHEHUs pacyeTa. OTUeTsl O Harpy3kax Haxonarcs B [lucmerdepe mpoekTta B
nanke "OTdersl", YTO JaeT BO3MOXKHOCTh MPOCMOTPETh BIMSHHUE JIOOOTO U3
BHECEHHBIX B IIPOEKT U3MEHEHUI HA HATPY3KHU.

HapaMeTpLI «EI[I/IHI/II_[LI IMPOCKTa» OHNPCACIIAIOT CAWMHUIBLI H3MCPCHUA JUIA

3H3‘-I€HHI>1, BBIYMCIIIEMBIX B OTYETE 00 OTONUTENLHOH H XOJ'IOI[HJ'IBHOﬁ Harpyskax.
Otuetnl O Harpyskax cCOoACpKaT OCHOBHLBIC CBCACHHA I10 3JaHUIO, €TI0 CUCTCMaM H

pe3ynbTaraMm pacyera.
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4. CO3JAHUE MEP-CUCTEM

O01mue NpUHIMIIBI

3arpyxaemble komnoHeHTel MEP npensitcs Ha 000011€HHBIE Kame2opuu—
COEMHUTENbHBIE AETaal TPYOOIPOBOIOB, OCBETUTEIbHBIE PUOOPHI, CIIPUHKIIEPHI U
ap.(pucynok 4.1).Kamezopus cemeiicmsa, ykazaHHasi IPU €ro CO3JIaHUM, OTIPEACIISACT
Ha0Op aKTUBHBIX I[APaMETPOB CEMENCTBA. 3HAYEHHUS 3TUX MapaMETPOB CEMEWCTB
BJIMSIIOT Ha TOBEJCHUE JETATM W ONPEACNSIIOT THI KOMIOHEHTa. Jljis JmocTymna K
pazaeny "Kareropus u mapameTpsl ceMencTBa" MOXXHO BbIOpaTh MeHI0 "[lapamerpsr"
B okHe "PenakTop cemelicTtB". Habop nmprMeHseMbIX NapaMeTPOB CEMENCTB 3aBUCUT
OT KaTeropuu CeMeucTBa U OT TUIa mabioHa, 10 KOTOPOMY OHO CO3JaHO (IJIEMEHT,
pa3MelaeMblii Ha OCHOBE, TUIIOBAasi MOJEJIb, KOMIIOHEHT y3J1a, TUIIOBAs MapKa H T.IL.).

Cemeticmeo  (pucynox 4.1) mnpexacraBisier coOOH Tpymimy 3IEMEHTOB
(Ha3bIBa€MbIX MapaMeTpamMu), KOTOPbIE XapaKTEPU3YIOTCs OOIIKUM HaOOpPOM CBOMCTB
U CBSI3aHHBIX C HUMH TrpapuuecKux mpeactaBieHuid. i pasHbBIX 3JIEMEHTOB
ceMeNCTBa 3HAYEHUsl MapaMeTpPOB MOTYT pasjinyaThCs, HO HAbOp mapaMeTpoB (UX
MMEH M Ha3HA4YE€HMiII) OCTAaeTcsl OJAHMM U TeM €. Pa3HOBUIHOCTH 3JEMEHTOB
CEMENCTB, ONPEIEIIEMbIE 3TUMH PA3IUUMIMU, HA3BIBAIOTCS MUNAMU CeMEtUCms WIN
munamu (pucynok 4.2).Tak, nHanpumep, kateropus "Mexanudeckoe OO00pyI0BaHHE
(ME)" Bxirowaet B ce0si ceMelCTBa M THITBI CEMEHCTB, ¢ TIOMOIIBIO KOTOPBIX MOXHO
co3faTh pasznuuHbie ycrpoiictBa cucteM OBK — panuaropsl, KOTIbI, BEHTUISTOPHI.
Kareropus "Bo3nyxoBoa" BKIIIOUaeT B ceOsl CEMEMCTBA M TUTIOPa3MEPhl, C TOMOIIIbIO
KOTOPBIX MOYHO CO3/1aTh pPa3jiu4HbIE BUJBl BO3JYXOBOJOB — IPSAMOYTOJIbHBIX,
KpPYTJIbIX, OBaIbHBIX. C KaXJAbIM TUIIOPA3MEPOM B CEMENCTBE CBA3aHBI rpapuuecKoe
npejacTaBieHue M OOLMil Uis BCeX THUIOpa3MEpoB B JaHHOM ceMmeiicTBe Habop
apaMeTpOB, KOTOPbIE HA3BIBAKOTCS MapAMETPAMHU TUIIOpAa3Mepa B CEMENCTBE.

DNEeMEeHT, CO3JJaHHBIM B MPOEKTE HA OCHOBE KOHKPETHOT'O CEMEWCTBAa U THUIIA B
ITOM CEeMEHCTBe, SBISETCS 9k3emnispom dneMeHTa (pucynok 4.2). C  KaxabM

AK3EMILISIPOM D3JIEMEHTa CBsI3aH HA0Op CBOMCTB, C MOMOIIBID KOTOPOTO MOKHO
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W3MCHUTh HEKOTOPBIC IMapaMeTphl AJIEMEHTAa HE3aBHCHUMO OT IapaMeTPOB THIIA
ceMeicTBa. DTH U3MEHEHHUS MPUMEHSIOTCS TOJIBKO K OJHOMY JK3eMIUIIPY JJIEMECHTA
B TipoekTe. V3MEeHEeHMs, BHECEHHBIC B MapaMeTphl TUIIOpa3Mepa B CEMEHCTBe,
MPUMEHSIFOTCS KO BCEM JK3EMIUISIpaM JJIEMEHTOB, CO3JaHHBIM Ha OCHOBE JTOTO

TUTIOpa3Mepa.

Tepmunonorusa (MHX)
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Asexcanap Beicoukmin Ypok 4.01; Noxatie cemencrs & Revit

Pucynok 4.1. Kareropuu — cemeticta [17]
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ApgEcOHAD BoICOUKHRA

Pucynox 4.2. Tum — sx3emrusp [17]

U3zmenenue, cozoanue HOBbIX MUNOE MPYOONPOB0006/6030YX060008

YT1oO0BI ONpCACIINTL THUII U BHUJbl COCAWMHUTCIBbHBIX I[eTaJIeﬁ IJIsT TIOCTPOCHUA

TpyOONpPOBOA/BO3AYyXOBOJA, HCIONB3yWTe AuanoroBoe okHO "[lapameTpsr

TpaccupoBku" (pucyHok 4.3). CoBepIiinTe CIIeIyIOImune ACHCTBHS
1. B oxue "ucnetruep mpoekrta" paszBepHute pasaen "Buner (Bce)" » "Ilnansi

ATaxkeil" U OTKPOMTE BUJ JJIsl MEXAaHUUECKON CUCTEMBI.

2. B Tucnetuepe npoekta pazsepuute y3en "CemeiictBa" » "Bo3nyxoBoa" » "Tumsl
BO3yXOBOJOB".
3. llenkHuTe mnpaBOM KHOIMKOW CHCTEMY BO3JYXOBOJOB M BBIOEPUTE KOMAaHIY

"CpoiictBa Tumna". IIpm HEOOXOAMMOCTH PEAAKTHUPOBAHUS CBOWCTB THIMA MpPH

akTuBHOM KoMmaHze "Bo3myxoBon" menkuure 3Ha4ok c ("M3menuTs TUm").
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4. B mmanoroBom okHe "CBoiicTBa THma" mepeiaute k oomactu "CoenquHUTETbHBIC
aeranu", u ans napamerpa "HacTpoiiku TpaccupoBku" Beibepute "M3MeHuTs".

5. B nmuanmoroBom okHe "HacTpoiiku TpaccHUpOBKH'" BbIOCpHUTE UMS J€Tajd, YTOObI
yKazaThb Jpyrylo naeraib. [Ipu 3TOM, HECMOTpsS Ha BO3MOXHOCTH JOOABICHHUS
JOTIOJTHUTENBHBIX CTPOK, HEOOXOIUMO JUIsl KaXKJIOr0 pasjiesia yYKa3blBaTh TOJBKO
OJIHY JIETAJIb.

6. st m3MeHeHus pa3MepoB BO31yX0Bojia Beibepute "Pazmep Bo3ayxoBoaa".

B mumamoroBom oxHe "Hactporiku cucrtem OBuBK'" moxHO 100aBUTH WIH

YAAIUTh JOCTYMHbIE pa3Mepsl. [Ipy BBIMOIHEHUH TPACCUPOBKH BO3AYyX0Boja B Revit
CHayvaja HMCHOJb3yHTe mapaMeTpbl TPACCUPOBKH, a 3aTeM, MPH HEOOXOAUMOCTH, —

napametp "Yrisl" B okHe "Hactpoiiku cuctem OBuBK'".
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Pucynok 4.3. JIluanoroBoe oKHO peJaKTUPOBAHUS TUIIA BO3TyXOBOJOB
Ecnu mpu o0mieM M3MEHEHHH HACTPOEK TPACCUPOBKU HEOOXOAMMO OOHOBUTH
CYILIECTBYIOILIME YYacTKU TpPyOOIpOBOJa C TEM XK€ CaMbIM THUIIOM, BbIOEpUTE

CymECTBYIOIIUEC CCIMCHTBI W COCAMHHUTCIIBHBIC OJJICMCHTLI, @ 3aTCM Ha BKJIAAKC

"PenakTupoBaHue" Ha)XMHUTE KHOIKY E@@ ("IIpumenuts THN MOBTOPHO"). UTOOBI

W3MEHUTh THUII Yy4acTKa BO3AyXOBOJAa M HCHOJIB30BaTh JAPYTH€ HACTPOUKHU
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TpacCHpOBKM, Ha BKIagke "PemakrtupoBanme" Haxmure KHONKy £ ("M3MeHUTH

tan").
Pucosanue Tpy0onpoBoaoB

i moctpoeHusi TpyOomnpoBojia B MPOEKTE U MOJCOCTUHEHUSI MEXaHUUECKOTO
o0opynoBaHusi U MpUOOPOB mpuMeHsercs UHCTpyMmeHT "TpyOa". TpyObl MOXKHO

MIPOBOJIUTH TOPU30HTAIBHO U BEPTUKAIBHO.
Tunoewie (npoexkmmnoie) mpyowt

YtoObl MPOPUCOBATH FOPU3OHTAIBHBIE M BEPTHKAIbHBIE TPYObl WM TPYOBI C
YKJIOHOM, HCIOJIb3yHTE KOMaHIbl pabOThl ¢ TpyOamMu Ha BKJIajake "Cucremsl" »
naHenb "CaHTeXHUKa W TpyOOmpoBoAbl" WIM BbIOEpUTE MapaMeTpbl padoOThl ¢
TpyOamMu B KOHTEKCTHOM MEHIO, KOTOPOE MOSBJISIETCS MPH LIETYKE MPaBOid KHOMKOM
MBIIIHN IO COSAWHUTENIO Ha KOHIE TPYObl, GUTHHTY TPYOOIIPOBO/IA, MEXaHUYECKOMY
Wi TpyOonpoBoHOMY obopynoBaHuio. [lpuctynas k pucoBanuio TpyO B MPOEKTE,
HE00X0MMO yKa3aTh MapaMeTpbl TPACCUPOBKH MO YMOJIYAHMIO Ui JAHHOTO THUIA
pasmeniaeMbix TpyO. Eciu HacTpoWku TpacCUpOBKH €Ill€ HEe 3aJaHbl, 00paTUTECh K

pasneny OnpesneneHue mapaMeTpoB TPACCUPOBKH ISl TPYO.

Tpyb6onpoeoo no oceeoit

PucoBanne TtpyOompoBojia MO €ro OCEBOM JMHUKM HEOOXOAMMO HAa PAHHUX
JTamax MPOCKTUPOBAaHMs, KOTAa TpeOyeTcss yKa3aTh MNPUONIH3UTEILHOE MECTO
ydyacTka TpyOompoBoAa WM OTOOpa3uTh KOMIIOHOBKY, pa3Mepbl KOTOpPOM He
OTIpEe/IeNICHbl TOJHOCTBIO. TpyOonpoBOa MO OCEBOM OTOOpa)kaeTcsi B BHUJIE OJHOM
nuHuu  0e3 (QutuHroB. Hcmomp3oBaHue TpyOONpoBOJa TIO OCEBOM IMO3BOJSET
CIIPOEKTUPOBATHh CBSI3HYIO CHUCTEMY Ha JTalle, KOrJa IPOEKT €IIe HE OIpEeNcicH
MOJIHOCTBhIO. Ty CHCTEMY MOXHO JopaboTaTh Ha Oojee TMO3JHUX 3Tamnax

npoekTupoBanus. lIpeoOpa3zoBanue TpPyOONpoBOJAa MO OCEBOW B ABYXJIWHEHHBINA

TDV6OHDOBO,Z[ MOJKHO BBITIOJTHUTB C q)HTI/IHFaMI/I.
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Hucmpymenmot pazmewenun mpyo

ITpu BeIOOpE MHCTpYMeHTa "Tpy6a" unu "TpyObonpoBo1 110 OCEeBON" MOSBIACTCS

Bkimanka "M3menenme | Pasmemenue TpyOsnl", comepkamias — CICTYIOIIHE

MHCTPYMEHTHI JJI pa3MelleHUs TPyOOIIPOBOIOB.

1.

O N o o

10.

£'Ei'BblpaBHnBaHne: BBI30B JIHAJIOrOBOr0 OKHa "HacTpoiiku npuBs3ku', B
KOTOpOM sl  TpyObl MOXKHO 3a1aTh mapameTrpsl '"BbIipaBHHMBaHHE 1O
ropusoHTanu", "CMemenue no ropu3oHTanu" U "BelpaBHUBaHHE 1O BEPTHKAIM'.
OTU mapaMmeTpbl HEIOCTYIHBI NMpU BbBIOOpEe HHCTpyMeHTa "TpyOompoBoja 1o

oceBoi".

H?CoezlanTb aBTOMATHYECKH: AaBTOMATUYECKOE COEJIMHEHHE C TOYKaMHu
OPUBS3KM HA KOMIIOHEHTE B Hayalle WJIM B KOHIIE IIOCTPOEHHUS CErMEHTa
TpyOorpoBoga. @DYHKIMOHAJIbHAs BO3MOXHOCTh YIAOOHA [UIsl COEAMHEHUS
CErMEHTOB C pa3Hoi 0TMETKOH. Tem He MeHee, MPU TOCTPOEHUU TPYOBI 10 TOU ke
TPAaeKTOpUMU, YTO M [JIsi JAPYrod TpyObl, C JPYrUM CMEIIeHHEM, (raxox
"CoeauHUTh aBTOMATHYECKH'" CJeIyeT CHIThb BO H30€KaHUE CIIy4alHOTO
CO3/JaHUsI HEHY)KHOT'O COEIMHEHMUSI.

¥ZHacaemoBaTh OTMETKY: HACIEIOBAHUE OTMETKH DJJIEMEHTA, K KOTOPOMY OH
IPUBS3aH.

TiHacnenoBaTh pa3Mep: HacielOBaHHE pa3Mepa AJIEMEHTa, K KOTOPOMY OH
IPUBSI3aH.

~*OTKJII0YeHHne YKJI0HA: IOCTPOCHHE TPYObl O€3 YKIIOHA.

Z~Y KJIOH BBepPX: MOCTPOCHHUE TPYObI C YKIIOHOM BBEPX.

Y KJIOH BHM3: TTIOCTPOEHUE TPYObI C YKIOHOM BHH3.

3HayeHHe YKJIOHA: 33JlaHWE 3HAYEHUS YKJIOHA g TOCTPOEHHUS TpyObl C
YKIIOHOM IIpU BKJIIOYEHHOM IapaMmeTpe "YKIOH BBepX" Wi "YKIOH BHH3".
“Elloka3pIBaTh NOACKA3KM [JI1 YKJIOHA: OTOOpaKEHHME JaHHBIX YKIOHA B
IPOLIECCE PUCOBAHUS TPYOBI C YKIIOHOM.

“L/100aBUTh BePTHKAJIbHBINA: COCAUMHEHHE HAKJIOHHOTO TpyOOIpoBoJga C
UCIT0JIb30BAaHUEM TEKYIIETO 3HaYEHUs YKIIOHA.
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11."-M3MeHUTHh YKJIOH: COCIWHEHWE HAKJIOHHOTO TPYyOONMpOBOAA HAMPSIMYIO BHE

3aBHUCUMOCTHU OT 3HAYCHU: YKIIOHA.

12.£Maplm npu pa3MelleHHH: TPUMEHEHUE aHHOTAIMOHHOW MapKH IO

YMOJYaHHIO K CETMEHTY TPyOOIIPOBO/Ia MPH €T0 pa3MEIIeHUHN Ha BH/IE.
Ilapamemput ¢vipasnueanus

JunanoroBoe okHO «llapameTpsl BBIpaBHMBaHUS» MOXHO HCHOJIB30BATh JJIs

HACTpPOMKHM pa3zMenieHus: Tpyo B Mmojenu. UYToObl OTKPBITH €ro, IIEIKHHUTE £‘ﬁ',
WHCTpYMEHT «BbIlpaBHUBaHUE» Tpu BbIOpaHHOM wHHCTpyMeHTe «Tpyba». IT0
JMAJIOTOBOE OKHO COACPKUT CIACAYIOLUIME MHCTPYMEHThI HACTPOUKH.

1. BolpaBHUBaHHME MO TOPU30HTAJIM: BBIPABHUBAHUE KpPAaeB CEKIUW TPyOBI IO
TOPU30HTAIIM C UCIOJIb30BAaHUEM B Kaue€CTBE ONMOPHOM JIMHUU LIEHTpPA, JEBOU WIH
MpaBoil CTOPOHBI TPYOHI.

2. CMelleHHe MO0 FOPU3OHTAJIU: 33/laHUE CMEIICHHUSI OT TOYKH IETYKa MBIIIBIO B
o0JlacTH pPHICOBaHHWS JO MECTa PUCOBAaHUA TPYyObl. DTUM METOJOM YI0OHO
MOJIb30BAaThCsA TMPHU pa3MElIeHHH TpyOONpOBOJOB Ha 3aJaHHOM PACCTOSHUU
Mex 1y TpyOoil i IpyruM KOMIIOHEHTOM Ha BHJIE.

3. BolpaBHMBaHHe N0 BePTHUKAJM: BbIpAaBHUBAHUE KpaeB CEKUUH TpyObl IO
BEPTUKAIHM C UCTOJh30BAHUEM B KAYE€CTBE OMOPHOW JIMHUU CEPEIWHBI, HIDKHEU

WJIM BEPXHEU CTOPOHBI TPYOHI.
Ilanens napamempog 011 mpyo

[Tanenb COOEPKUT CAEAYIONIUE UHCTPYMEHTHI HACTPOMKH:

e Jluamerp: auameTp TpyOomnpoBoaa. Eciu coennHeHHs HEBO3MOXKHO COXPAaHUTb,
BBIBOJIUTCS IIPEAYIIPEKICHHUE.

e "Cwmemenme': BepTUKAIbHAS OTMETKA TPYObl OTHOCUTEIBHO TEKYIIETO YPOBHS.
3HaueHHE CMEIICHHS MOXHO BBECTHM C KJIaBUATypbl WM BbIOpAaTh U3 CIHCKA

COXPAaHCHHLBIX B IIaMATHU 3HAUCHUMU.
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Tt
ﬂl/ : O110kMpoBaHKE/pa30IOKUPOBAHUE BHICOTHOM OTMETKHM cerMeHTa. Korna

OTMETKa 3a0JOKMPOBAaHA, PACMHOJOKEHHE CErMEHTa IO BBICOTE SIBISETCS
(UKCHUPOBAaHHBIM, U COCIUHATH €ro C BO3AyXOBOJAaMHU Ha JPYrod BBICOTE
HEBO3MOKHO.

"IIlpuMeHUTH'": NOPUMEHEHUE TEKYUIMX 3HAYEHUM, 3aJaHHBIX Ha TAHEJIN
napameTpoB. Eciii Ha BuJE B IUIaHE 3aJla€TCsl CMEIIECHHUE Ji PUCOBAHUS
BEPTUKAIBHON TpyObl, TO Haxkathe KHONKHU "[IpuMeHUTH" BBI3BIBAET CO3JaHUE
BEPTUKAJIBHOTO TPyOONpOBOJAa MEXKIY MCXOAHOW OTMETKOW CMEIICHUS |

IIPUMEHSIEMON OTMETKOM.
Pucoeanue mpyool Ha ude ¢ niane

Ha BUJC B IIJIAHC MOXKHO PHCOBATh TI'OPU30OHTAJIBHBIC, BCPTHKAJIBHBIC U

HAaAKJIOHHBIC Tp}I6BI, X0TA BCPTHUKAJIBbHBIC W HAKJIOHHBIC Tp}I6bI 3a494aCTyr0 JICrde

pucoBaTh Ha ¢acajie W Ha pa3pese.

Pucoeanue 2opuzonmanvrnozo mpyoonposooa

CerMeHThl TOPU3OHTAIBLHON TPYObl MOXHO pHCOBaTh Ha BUAE B IuiaHe. [l

ATOTO COBEPIIUTE CIEAYIOIIME NECHCTBUA:

1.
2.

OTkpoiiTe BUA JIJI1 CUCTEMBI.

Bribepute Brnanky "Cucremsl" »nanens "CaHTexHHKa U TpyOOHpoBOABI" )
"Tpy6a" wnu - "TpyOGompoBoj Mo oceBoit".

B cnucke BeiGop THma ykaxkute THUN TpyObl. MOXKHO Takke BbIOpaTh THII

CHCTEMBbI Ha MaJuTpe CBOMCTB B pazene "Mexanuueckoe o0opyaoBanue".
Hlenxuute  Bkiagky  "Pa3memenne  TpyObl" »manens  "HMHCTpymMeHTHI

paBMCHICHI/I}I" 141 BBI6CpI/ITC napaMEeTphel pasMCIICHN .

-
VY6enurech B TOM, YTO Ha JIEHTE BBIOPAH PEXHUM - "Mapku npu pa3MeIeHun",
o0OecrieunBarOUi aBTOMAaTUYECKOE HaHECEHHE Mapok TpyO. 3aTeM Ha MaHenu

rapamMeTpoB 33/1aiTe CIeAYIOIINE MapaMeTpbl MAPKUPOBKH
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® U3MEHEHHWE OpHUEHTAIlMM MapKW: YCTAaHOBUTE IEpPEKIoyaTeslb B
nosioxkenue "T'oprusoHTaneHo" nim "BepTHkanbHO';

® 3arpy3Ka JIOMOJHUTEIBHBIX MAapOK: HAXXMUTE "Mapku';

® pa3MellleHHE JIMHUM BBIHOCKM MEXIy MapKoW M TpyOoil: ycTaHOBUTE
daaxox "BeiHocKa";

® U3MEHEHUE J/UIMHbI BBIHOCKA 10 YyMOJYAHUIO: BBEAUTE 3HAUYCHUE B

TEKCTOBOM I10JI€ CripaBa oT ¢iaxkka "BeiHOCKa".

6. Ha manenu nmapameTpoB yKa)KMTE napaMeTpbl KOMIIOHOBKH.

7. YKaXWuTe HadYaJbHYIO TOUKY TPYOBI.

8. YkaxuTe KOHEYHYIO TOUKy TpyObl. B ciydyae npucoenuHeHus K JIpyromy
CEerMEeHTY TpYyObl WM (PUTHHTY WICIKHUTE COCIWHUTETh HA JAPYIOM CETMEHTE
TpyOBI (PUTHHTE) WM IMIETKHUTE OCEBYIO JMHUIO CYIIECTBYIONIECH TPYOHI.

K cermenTy ABYyXJIMHEHHOro TpyOOINpOBOJa B COOTBETCTBHM C HACTPOUKAMMU

TPpaCCUPOBKHM AaABTOMATHUYCCKH I[O63BJ'I$IIOTC$I Mepexoanbl, TpOﬁHHKH N OTBOJBI.

Tpy6onpoBoa 1o oceBoi pucyercs 0e3 0TBOJAA WM TPOMHUKA. YTIbI sl (PUTUHTOB

BBIYEPUYMBAIOTCS B COOTBETCTBUM ¢ mapaMerpoM "Yriel" B okHe "HacTpoiiku cucrem
OBuBK".Econ TpyOa Ha3HauaeTcs CHCTeME, TO MPUOOPHI W 00OpyJOBaHHE,
COEIMHEHHBIE C HEW, JOOaBIISIFOTCS B TY K€ CAMYIO CUCTEMY.

Jns Tpy0 Ha BHAE ¢ HEBHUAWMBIMH JIMHUAMU OTOOPa)KalOTCS OCEBBIE JIMHUU.
IIpu paboTre ¢ COEOUHUTENBHBIMH  JETANSIMU  TPyOONPOBOJOB  MOKHO
[EPEONPENIEINTh OCEBYIO JIMHHMIO 0 YMOJIYaHHWIO. [[Is1 3TOro MOXKHO HM3MEHUTH
ceMeicTBO, [M00aBUTh JIMHUIO MOJEIW M TPUCBOUTH OCEBOW JIMHUU 3Ty
nogkareroputo. Ilpm pucoBanuu TpyObl OT KOMIIOHEHTa C HECKOJBKUMHU
COCIMHUTEIISIMU, PACIIONIOKEHHBIMHU APYT HaJ JIPYTOM, OTKPOETCS IUajJOroBOE OKHO
"Be160op coeauHuTENS", B KOTOPOM MOKHO BBIOpAaTh TPeOyeMblii COETUHUTENb.

B mabnonax miist CILIA oceBble TMHUU OTKIIOYAKOTCS 110 YMOJTYAHHUIO.
Pucosanue gepmuKkaivbHbiX mpyoonpoeoooe

PucoBanue BCPTUKAJIBHOTO CCIMCHTA Tp}I6I)I Ha BH/JC B IIJIAHC IMPOU3BOIAUTCH

IIyTEM H3MEHEHUs 3HAYCHUs CMELICHUS Ha I[IaHEIW I1apaMeTpoB B IPOLECCe
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pucoBaHuA CCTMCHTA. I[J'I?I MnpuaaHus YKJIOHA BCEM CHCTEME MJIM YacCTSIM CHUCTEMBbI

HCIIOJIB3YETCSl PEIaKTOP YKIOHOB —CM. pasnen Pabora ¢ pemakTopom YkIOHOB. [Ipu

NPUMEHEHUU OOJIBIIMX 3HAYEHUN YKIIOHA 3a4acTylO MPOIIE PUCOBATh TPYOONPOBOA

noJ TpeOyeMbIM YIJIOM Ha paspese wid Ha ¢acaae (cM. pasnensl PucoBanue TpyObl

Ha g]zacagle u PucoBaHue TDV6LI Ha D&BDCSC). I[J'I}I puCcoOBaHusA BCPTUKAJIBHOI'O

CerMEHTa OT CYILIECTBYIOIIETO CErMEHTa TPYObl COBEPILIUTE CICAYIOIIUE ICHCTBHSL.
1. Beibepute Bkianky "Cucremsl" »nanenb "CaHTeXHUKA U TPyOOmpoBOHI" )
"Tpy6a" nnu - "TpyOGompoBoj Mo oceBoit".

2. B cmucke Bpibop THma ykaxkute THUI TpyObl. MOXHO Takke BbIOpaTh THII

CHCTEMBI Ha MaJuTpe CBOMCTB B pazjene "Mexanuueckoe o0opynoBanue".
3. B o0nactu pucoBaHus METYKOM MBIIIN YKKUTE HAYaJIbHYIO TOUKY TPYOBI.

4. Ulenkuure  Bkiaaky  "Pa3smemenue  TpyOwl" » maHenr  "MHCTPYMEHTBI

pasMerneHus" u BbIOEpUTE HapaMeTphl pa3MenieHusI.

5. Ha mnanenu mnapamerpoB 3amaiiTe Jpyroe CMEHIEHHE W HAXMUTE KHOIKY
"Ilpumenuts", 3aTtem "M3MeHHUTH'. ABTOMATHYECKM CO3HAETCS BEPTHKAIbHBIM
CErMEHT OT TOYKH, 3aJJaHHOIN NMEepPBOHAYAILHBIM CMEILIEHUEM, JI0 TOUKH, 3aJIaHHON
HOBBIM CMEIICHUEM.

6. [IpaBoii KHONMKOW MBIIMIA MICIKHUTE COCIUHUTEIh HA CYIICCTBYIOIICH TpyoOe,
npudope, GUTUHTEe WIM MEXAaHMYECKOM OOOpYy/IOBaHMU M BBIOEPUTE KOMAaH]Y
"PucoBath TpyOy" miu "PucoBats Tpy6omnpoBo o oceBoi".

/. Jlns mpuUMEHEHUs pa3Mepa U OTMETKH CYIIECTBYIOIIEr0 KOMIIOHEHTAa HAKMHTE
KJaBuily mpobena. YToObl MPUMEHHUTHh TOJBKO OTMETKY HIIM TOJBKO pa3Mmep,
HY’KHO BbIOpaTh BkiIanaky "HM3menuts | PasMmemnienue Bo3ayxoBoja" » MaHENb
"Unctpymentsl pasmenienus” » =3"HacnemnoBars ormerky" mimZE "Hacnenosars
pasmep".

8. lllenkuute  Brimanky  "Pasmemenue — TpyOwl" »maHenp  "HMHCTpyMeHTHI

pa3menieHus" 1 BIOEpUTE apaMeTphbl pa3MEIICHHUS.

9. Ha mnanenu mnapameTpoB 3ajaiiTe [apyroe CMEUICHHME W HaXMHUTE KHOIKY

"IlpumennTh". ABTOMATHYECKH CO3/IACTCS BEPTUKAJIBHBIM CEIrMEHT OT TOYKH,
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3alaHHOM  NEPBOHAYAJIBHBIM CMEIIEHHEM, JO TOYKH, 3aJaHHOM HOBBIM
CMEUIEHWEM.  3aTeéM  MOXKHO  pHUCOBaTh  TOPU30HTAIbHBIE  CETMEHTHI,
IPOAOJDKAIOIINE YYacTOK TpyObl Ha HOBOM BBICOTE, WM HaXKaTh KHOIKY
"N3MeHuTh", 4TOOBI T0OOABUTH TOJBKO BEPTUKAIBHBII CETMEHT.

Vbl 17151 QUTHUHTOB BRIUEPUHMBAIOTCS B COOTBETCTBUM C MapameTpoM "Yribl" B

okHe "Hactpoiiku cuctem OBuBK".

st TpyO Ha BUAE C HEBHAMMBIMU JIMHUSMH OTOOPaKAIOTCS OCEBBIC JIMHUMU.
[Ipu pabote C  COECOUHUTENBHBIMH  JIETAISIMU  TPYOONpPOBOJAOB  MOKHO
MepeonpeAeIUTh OCEBYIO JIMHUIO MO YMOJTYaHUIO. [l 3TOro MOXHO H3MEHUTH
CEMENCTBO, M00aBUTh JMHUIO MOJCIM U TPUCBOUTH OCEBOU JIMHUHM OTY
noakareroputo. Ilpu pucoBanum TpyObl OT KOMIIOHEHTa C HECKOJIbKUMU
COCIMHUTENSIMH, PACIIOI0KEHHBIMU JAPYT HAJl IPYroM, OTKPOETCS IUAIOrOBOE OKHO
"Bribop coenuHUTENA", B KOTOPOM MOKHO BBHIOpaTh TPEOYEMbI COCTUHUTENb.

B ma6nonax miist CLIIA oceBble TMHUY TTO YMOJTYAHUIO OTKIIOYAIOTCS.
Pucosanue naknouuwvix mpyo

Cy1iecTByeT HECKOJIBKO CIIOCOO0B MPUMEHEHUS YKIIOHA K TpyOOIIpoBOaY:
e B IIpolecce pUCOBaHMs TPyOONpPOBOAa MOXKHO MCIOJIB30BaTh KOMaHbl YKJIOHA
Ha JICHTE;
® 1HJIEMEHTHI YNpaBJICHUs YKIOHOM, CBSI3aHHBIE C CYIIECTBYIOIIEH TpyOOH, MOXKHO
WCIIOJIb30BaTh TMpPH HEOONBIINX 3HAUCHHUSX YKIOHA WM TPH KOPPEKTHPOBKE
YKJIOHA /i1 KOHKPETHBIX CETMEHTOB TPYO;
e JUId TpHUIAaHUS YKJIOHA BCEH CHCTEME WM 4YacTsIM CHCTEMbl HCIIOJb3YyeTCs

peIaKTOp YKIOHOB — cM. 'PaboTa ¢ pe1akTopoM YKIOHOB",

® ISl IPUMEHEHHUs OOJBIIMX 3HAYEHUN YKJIOHA MOKHO HAapUCOBaTh TPYOOIPOBOJ

noJ TpeOyeMbIM YTJIOM Ha pa3pe3e i Ha ¢acaae —cM. "Paborta ¢ perakTopoM

VKJIOHOB' ¥ "DJIEeMEHTHI YVIIPABJICHUS TpyOaMu' .
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Ilpumenenue yknona npu pucosanuu mpyot

Jlnis 3aaHus YKIIOHA B MPOIIECCE PHCOBAaHHUsS TOPU3OHTAIBHON TpyObl Ha BHIIE
MCITOJIB3YIOTCS TTapaMeTPhl YKIOHA Ha JIeHTe. MeToa 0OBIYHO MCTOIB3YETCS, YTOOBI
3a/1aTh MaJible 3HAYCHUS YKJIOHA. J[JIT 9TOTO COBEPIIUTE CIEAYIONINE JCHCTBUA:

1. B okxue "[ucneruep mnpoekta" pasBepuute pazaen "Bugwsl (Bce)" »"Ilmanbl

STaker" W JBaX/IbI IIEIKHUTE HA BUJIE JJISl CUCTEMBI TPYOOIIPOBOIOB.

2. Boibepute Bkiaaky "Cucrtemsl" »nanens "CaHTeXHHMKa U TPyOOIpPOBOJbI" )
"Tpyba".
B crcke "Buibop trma" ykaxuTte THI TPYOBI.

4. Tlpu HeoOxomuMocTH B Karteropuu "MexaHudeckoe o0OOpyAoBaHHE" HAIUTPbI
CBOMCTB ykaxute "Tun cucremsr".

5. lllenkuute  Brmanky  "Pasmemenue — TpyOwl" »maHens — "MHCTpyMeHTHI
pa3MeleHus" U BbIOeprTE DapaMeTphl pa3MenIeHUsI.

1
6. YOeanrech B TOM, 4TO Ha JIEHTE BBIOPAH PEXKUM 'r-;' "Mapku npu pasmerneHuu"
9 9

o0OecrieunBarOUi aBTOMAaTUYECKOE HaHECEHHE MapokK TpyO. 3aTeM Ha MaHenu
napameTpoB 33/1ailiTe CIeAYIOIINE MapaMeTpbl MAPKUPOBKH
® U3MEHEHHWE OpHUEHTAIlMM MapKd: YCTAaHOBUTE IEpeKtoyaTeslb B
nonoxenue "T'opuzonTtansHo" i "BepTtrkanbHo",
e 3arpy3Ka JONOJHUTENBHBIX MApOK: HaxMuTe "Mapku";
® pa3MellleHHE JIMHUM BBIHOCKM MEXIy MapKoW M TpyOoil: ycTaHOBUTE
¢naxxox "BriHocka";
® U3MEHEHHE J/UIMHBI BBIHOCKA 10 YyMOJYAHUIO: BBEAUTE 3HAUYCHUE B
TEKCTOBOM TI0JIE€ CrIpaBa oT ¢iakka "BeiHocka".
/. Ha Brimanke "Pa3memenue TpyObl" »mnaHens "TpyOompoBom ¢ yKIOHOM"
menkaure £~ "Viiaon BBepx" wim ¥ "ViiIoH BHU3" W BbIOepuUTe U3
PACKPBIBAIOIIETOCS CIIMCKA 3HAYEHUE YKIIOHA. 3HAUEHUS YKIIOHA ONPEETIOTCS B

nuaioroBoM okHe "lTlapamMerpbl MEXaHUYECKOTO 000pYIOBaHUS".

8. [ns oTroOpaxeHus NaHHBIX YKJIOHA B MPOLECCE PUCOBAHUA TPYObl C YKIOHOM

meaKHuTe & "[loka3biBaTh MOJICKA3KU JJIs YKIIOHA' .
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9. B oOnactu pucoBaHus IIETYKOM BbIOEpHUTE HaUaIbHYIO TOUKY TpyObl. HauanpHas
TOYKA TaKXKe CIYKUT OMNOPHBIM KOHIIOM NpHUMEHseMoro ykjoHa. Ilpu
MOJIOKUTEIHHOM 3HAYEHUH YKJIOHA OMOPHBIN KOHEIl PACIOJIONKEH HUKE KOHEUHOU
Touku. [Ipu oTpunaTenbHOM 3HAUEHUU YKJIOHA KOHEYHAs TOYKA PACIOJIOKEHA
HUKE OMOPHOTO KOHIIA (HaYyaIbHOU TOUKH).

10.ITeperammre Kypcop, 4TOOBI YIJIMHUTE TPYOy, U MIESTKHUTE €IIe pa3 JJjis BbIOOpa
KOHEYHOU TOYKU TPYOHI.

B oGnacte pucoBanus go0apiseTcs Tpyda ¢ YKIOHOM.
Hcnonvzosanue y3nemenmos ynpasienus mpyooii 011 npuMeHenus yKiona
K mpybe, nepeoHauaIbHO He umerouell yKioHa
Jlis penakTUpOBaHUS DIIEMEHTOB YIPABICHUS OTMETKOW, OTOOpaKArOIIMXCS
npu BbIOOpe cerMeHTa TpyObl Ha BHJE, C LIEJBI0 MPUIAHUS HEOOJBIIOrO YKIOHA

TpyOe, NepBOHAYATILHO HE UMEIONIEH YKIIOHA, COBEPIIUTE CIEYIOLIUE ACHCTBUS:

1. Bribepute Ha BUjiE CETMEHT TPYOBHI.

2. lllenxkHuTe »HJIEMEHT VHpPaBIEHUS OTMETKOM Ha KaXJIOM KOHLE TpyObl
(pucyHok 4.4), BBeAWTE 3HAYCHHE CMCIICHUS BBIINIC WM HIDKE HWCXOIHOTO

3HA4YEeHUS U HAKMUTE Kinasuiry Enter.

YinoH |
Im 1660.0 olo
i 0.0 1}

Pucynok 4.4. I3amMeHeHue yriia HakJIoHa TPyObl
3HaueHUEe YKIOHA U OIMOPHBIE SJEMEHTHl YIpaBieHHUs N00aBATCA B CpeaHEH
TOYKe cerMeHTa TpyObl (pucyHOK 4.5). OMOpHBIN 3JEMEHT YIpaBiCHHS YKIOHOM
YKa3bIBAET HA OMNOPHBIM KOHEI[ YKJIOHA, KOTOPBIA CIYKUT HA4aJdbHOU TOYKOW,
3aJJaHHOW TpPHU PHUCOBAHUU HMCXOAHON TPYyOBbl. AHAJIOTMYHO, IICTKHYB MBIIIBIO IO
YKJIOHY, MOKHO HENOCPEJCTBEHHO BBECTHM 3HAYEHHUE HEOOXOJMMOIO YKJIOHA, MpPH

3TOM OIOPHBIA KOHEIl OCTAETCA HA TEKYILIEH OTMETKE.
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Pucynok 4.5. Pe3ynbraT u3aMeHeHus yKJIOHA TPYObI

Hcnonvzosanue r31emenmos ynpasieHus mpyooi 0isa KOppeKmuposKu

cyuiecmayrouieli mpyovl ¢ yKi1oHOM

JUis KOPPEKTUPOBKM CYLIECTBYIOIIEIO YKJIOHA HYKHO WM3MEHUTh JJIEMEHTHI
yIpaBJieHHs, KOTOpbIE OTOOpakaloTcs MpU BBIOOpPE cerMeHTa TpyOwl Ha Buzae. Jlis
NEPEMEHbI MECTaMHU OTIOPHOTO KOHI[A COBEPIIUTE CIEAYIOINE ACHCTBUS:

1. Bribepute Ha Bujie CErMEHT TPYOBI.

2. Bpibepute »1Me€MEHT YNpaBlICHHS CO 3HAYEHHEM YKJIOHA B CEpeAMHE TPYOBI,
BBEJIUTE HOBOE 3HAUYCHME [JIs YKJIOHA U HaXXMUTE KiaBuiry Enter. DnemeHt
YIPaBJIEHUS YKIOHOM YKa3bIBAa€T HA ONOPHBIA KOHELl YKJIOHA, KOTOPBIM CITyXKHUT
HayaJbHOW TOYKOM, 3aJaHHOM IPU PUCOBAHNUU UCXOJIHON TPYOBI.

3. BbiOepute 31€MEHT ynpaBieHUsl ONOPHBIM KOHIIOM YKJIOHA Ul MEPEKIIOYEHUs
OTIOPHOTO KOHIA yKioHA. [Ipy M3MEHeHWH 3HA4YeHHsI YKJIOHA OIMOPHBIA KOHEI]

OCTaeTCsl Ha TEKyLIEW OTMETKE.
Ilpucoeounenue K cywgecmayouieii mpyoe ¢ opy20u ommemikou

Jlisi mpucoenvHEeHHs] K CYHIECTBYIOIIEH TpyOe C JIpyrol OTMETKOHM MOKHO
MCIIOJIb30BaTh TEKYyIlee 3HAUYCHHE YKJIOHAa WM UTHOPUPOBATh 3HAYCHHE YKJIOHA U
MPUCOEANHNUTHCA K Hel Hanpsamyto. COBEpIIUTE CIEAYIONIUE NeHCTBUSA:

1. llenkuute xkomanay "Tpy06a" uiu BeIOEpUTE CETMEHT TPYOBI HAa BUJIE.
2. UtoObl HEMOCPEICTBEHHO M3MEHUTh COCTUHEHUS BHE 3aBHCHUMOCTH OT 3HAUYCHUS
YKJIOHA, BbIOEpUTE Ha JeHTe BkiIaaky "W3menuts | Pa3memienue TpyOb" »

BKasIKy "CMemenue coequHeHu" » = "M3MeHuTh yKIOH".
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YtoObl MCTONIB30BaTh TEKYIIEE 3HAUEHUE YKIIOHA, BHIOEPUTE HA JIGHTE BKJIAAKY
"Usmenuts | Pasmemenue TpyOn" »BkiIanaky "CmerieHue COeAUMHEHHN" » ™ L
"J106aBUTH BEPTUKAJIBLHBIN'.

[Iponomkute pucoBaHnue TpyObl U MPHUCOCAMHHUTECH K CYIIECTBYIOLIEH Tpyoe.

Tpyba coenuusieTcs HapsMyI0, HE3aBUCUMO OT TEKYIIETr0 3HaYEHUs YKIIOHA.

ﬂOI’lOJZHMme]Zbele memvl Ol CAMOCMOSMENIbHO20 UusyueHus (Mamepuaﬂ

0ocmyneH no 2unepcculiKam)

1.

PucoBanue TDV6OHDOBOI{& C IIOMOIIbI0 KOHTEKCTHOTO MEeHIO. KOHTEKCTHOE MEHIO

MOYKHO HCIIOJIb30BaTh MPH MPUCOSINHEHUH K CYIIECTBYIOIIUM COSAMHUTENSIM Ha
MEXaHUYECKOM 000pyI0BaHUH, TPyOax Win (pUTUHTAX.

PucoBaunue tpy0Osl Ha dhacane

PucoBanue TDV6I>I Ha pa3pe3e

[loctpoenue mapamnenbHbix TpyO. I[lapamnenshbie TpyObl MOKHO A00aBUTH B

CYILECTBYIOIIMNA y4acTOK TPyOOIPOBO/Ia, KOTOPBIN COAEPKUT TPYObI U OTBOJBI.

OHD@I[CJ'ICHI/IG HaCTPOCK TPACCHUPOBKH AJIA TDV6LI. MO>XHO Ha3HAYUTh CETMEHTHI U

(GUTHUHTY KOHKPETHBIM JUala3oHaM pa3MepoB s UX HCIOJIb30BAHUS TPHU
TPacCUpPOBKE TPYOBHI.

OmnpenencHue 0003HaYECHUI HOI[”beMa/OHVCKa I CUCTCMbI TDV60HDOBOI[OB.

MosxHO onpeienuTh 0003HaYEHHUS MOAbEeMa/0ImycKa sl CUCTEMbI TPyOOIPOBOIOB
B Jlucneruepe mpoekra.

PaboTta ¢ sneMenTamMmu YIIPABJICHUA TDV60ﬁ

[IpeoOpa3oBanre TPyOOIIPOBOAA MO OCEBOM B JBYXJIMHEWHBLIM TPYOOIPOBOJL

TpyOompoBox 1O OCEBOM MOXET OBITh Tpeodpa3oBaH B TPyOONpoOBOA C

buTHHTaMU.
T'uoxkaa mpyoa

PucoBate THOKHE TpyObl MOXXHO C TMOMOIIbIO HMHCTpyMmMeHTa "I'mOkas TpyoOa'

(Bkimagka "Cucremsl" »mnaHenb "CaHTeXHHKa W TPyOONPOBOIBI") WM KOMAaH/IbI

"I[Toctpoenune ruOKo TpyObl" KOHTEKCTHOT'O MEHIO. /i1 BhI30Ba MEHIO HEOOXO0IMMO

183

K ornasiieaunio



https://knowledge.autodesk.com/ru/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/RUS/Revit-Model/files/GUID-448BFC58-B55E-4062-9B66-6DC72F85F040-htm.html
https://knowledge.autodesk.com/ru/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/RUS/Revit-Model/files/GUID-510223FC-1019-49A6-AFED-0F5CE3C990BB-htm.html
https://knowledge.autodesk.com/ru/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/RUS/Revit-Model/files/GUID-510223FC-1019-49A6-AFED-0F5CE3C990BB-htm.html
https://knowledge.autodesk.com/ru/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/RUS/Revit-Model/files/GUID-0AD5ECDA-EE57-473C-9C9B-8199BFDEF1D1-htm.html
https://knowledge.autodesk.com/ru/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/RUS/Revit-Model/files/GUID-0AD5ECDA-EE57-473C-9C9B-8199BFDEF1D1-htm.html
https://knowledge.autodesk.com/ru/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/RUS/Revit-Model/files/GUID-798C258C-DECE-48FC-A37D-47A8D0557F9F-htm.html
https://knowledge.autodesk.com/ru/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/RUS/Revit-Model/files/GUID-6CCBC8BF-CB33-4470-BD83-6A9AADE4592B-htm.html
https://knowledge.autodesk.com/ru/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/RUS/Revit-Model/files/GUID-01E59ECD-17C5-4390-87AE-92588A3FD9C3-htm.html
https://knowledge.autodesk.com/ru/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/RUS/Revit-Model/files/GUID-54B16217-68F4-4F0C-928C-505690B44EFB-htm.html
https://knowledge.autodesk.com/ru/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/RUS/Revit-Model/files/GUID-54B16217-68F4-4F0C-928C-505690B44EFB-htm.html
https://knowledge.autodesk.com/ru/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/RUS/Revit-Model/files/GUID-ADD9240F-644B-4F92-9668-A147F79E0489-htm.html
https://knowledge.autodesk.com/ru/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2018/RUS/Revit-Model/files/GUID-ADD9240F-644B-4F92-9668-A147F79E0489-htm.html

HICTIKHYTh MPaBOW KHOIMKON MBIIIN COCAMHUTENb KOHIIOB TPYO, COCIMHUTEIHHYIO
neTanb  TpyOompoBoga, 00OpyIOBaHWE, apMarypy  TpPyOONpPOBOJOB  WIIH
CaHTEXHUYECKHUI TPUOOp. DTOT HHCTPYMEHT JOCTYIICH TOJIBKO MpHU paboTe Ha TIaHe
wi 3D Buge. ®opmy rubkoil TpyObl Ha paspesze wiu (acage MOXHO H3MEHSTH,
M3MEHSISI MECTOIIOJIOKCHHIE BEPIIIHH.
/lobasnenue 3aznymku

K oTkpeiToMy Kkpaio TpyOOmpoBOAa WM BO3AyXONPOBOJAa MOXXHO J00aBUTH

TOPIEBYIO 3araymiky. s onpeneneHus tuma q00aBiIsieMON TOPILIEBOM 3aryIylIkv B

Revit ucrionb3yrotes cBelieHus, 3aJaHHbBIC B [TApAMETPax TPACCUPOBKH.

Jlnst noGaBieHWs 3aryIyliKd K BO3JAYXOBOIY WM TPYOOTPOBOAY COBEPIITUTE
cienyrouue AecTBus:

1. BeiGepute cerMeHT, GUTHHT WIIA apMaTypy BO3yXO0BOAa WK TPyOOTIPOBOIA.

2. Beibepute Bruanky "Usmenuts | BozgyxoBoawsl" wim  "U3mMeHuth |
TpyOonpoBoas!" »nanens "[IpaBka" » 7 "3ariyIiku Ha OTKPHITOM KOHLE".
3armymku 100aBISIOTCS KO BCEM OTKPBITHIM KOHIIAM BRIOPAHHOTO 3JIEMEHTA.

Jist noGaBiieHHs 3arfyliKd K BbIOPAaHHOMY COEAMHUTENIO BO3AYXOBOJA WIIM
TpyOOIIPOBOJIa COBEPILUTE CIEAYIOIIEe ACHCTBHE: IIEIKHUTE COCAMHUTENb MPABO
KHOITKOM MBIIIHN ¥ BEIOEpUTE KOMaH Ty "3ariyiika Ha OTKPhITOM KOHIIE".

Jnst nobaBieHust 3ariayliku K CeTH TpyOOINpOBOJOB WM BO3IYyXOBOOB
COBEPIINUTE CIEAYIOLINE NCUCTBUS:

1. Bribepure ceTh BO3IyXOBOIOB HJIK TPYOOIIPOBOIOB.

2. Boibepute Bkimaaky "Wsmenutrs | BozgyxoBomel" wumm "U3meHUTH |
Tpybonposoas!" »nanens  "[lpaBka" » 1~ "3armymku  Ha  OTKPBITOM
KoHIIe".3armymKku J00aBIsSIOTCS KO BCEM OTKPBITBIM KOHIIAaM BBIOPAHHOTO
COJIEP’KUMOTO.

HoBble 3arnymiku BBIACIAIOTCS, U OTOOpaXkaeTcsl JIUajJoroBO€ OKHO C
IpenynpexJACHUEeM O YHCe J0OaBICHHBIX 3ariylieK. MOXHO HCIOJIB30BaTh 3TO
JTMAJIOTOBOE OKHO IS yJaJeHUs 3aryIyleK WA OTOOPaKEHUS CBEIECHUN O MECTe
noGasienwus 3arayiiek. [Ipu BeIOOpe cucTeMbl 3aryIKi He JOOABISIFOTCS BO BPE3KH.

BoBce Bpe3ku 3ariyiku He00X0AMMO J00aBISATh B PyYHOM PEXHUME.
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Pazmewenue apmamyper mpyoonpoeooa

Apmarypy TpyOOIpOBOJOB MOKHO [J00aBIsATh HAa BHUJAX B IUIaHE, BUAAX
paspesa, Bunax dacamga u 3D Bugax.
1. B [ucneruepe mnpoeKkTa OTKpOHTE BHUA, Ha KOTOPOM TpeOyeTcs pa3MeCTUTh

apMatypy TpyOOIpoBOIOB.

2. Bribepute Bkimanky "Cucrembl" »nanenb "CaHTexHHKa U TpyOOmpoBOABI" > iy
"Apmarypa TpyO6onpoBo10B".

3. B cnucke "Bpi0op Tuna" BeiOepUTE TUIT apMaTyphl TPYOOIIPOBOIA.

4. B obmactu pucoBaHusl BBIOEpUTE OCEBYIO JMHHMIO CETMEHTa TpyOOmpoBoaa JUIs

MOICOCIMHEHHUS ApMaTypPhl K CETMEHTY TPyOOIpoBo/Ia.
PucoBanue BO31yX0BO/0B

PucoBanue BO34yXOBOJOB BO MHOIOM CXOX€E C PUCOBAaHUEM TPYOONPOBOJOB U
MMEET aHAJOTHYHbICE MHCTPYMEHTHI; UMEIOTCS U HEKOTOpbIE pasznnuud. B naHHOM
pasznene OyayT pacCMOTPEHBI OCHOBHBIE HHCTPYMEHTBI i pabOThl  C
BO3JyXOBOJJAMH C YyY€TOM HX OTJIMYUN OT pucoBaHus TpyOompoBoaoB. s
O3HAKOMJIEHUSI C OCTAJIBHBIMU MHCTPYMEHTAMHU MOYHO BOCIIOJIB30BATHCS Pa3aeiIoM

«PucoBanue TpyOOIpPOBOIOBY.
Ilanens napamempog 0151 6030YX080008

IIpu pucoBaHMM BO3yX0BO/1a UCIOJIB3YOTCS CIEAYIOINE HACTPOMKU:

e ypoBeHb: (Tonbko Ha 3D Buaax, Qacamax u paspesax) 0a30BbIii ypOBEHb is
KaHana,

® [IMPHUHA: IUPUHA TPSIMOYTOJBHOIO UM OBAJIBHOTO BO31YXOBO/IA,;

® BbBICOTA: BBICOTA MPSIMOYTOJIBHOTO UM OBAJIBHOTO BO3AYXOBO/IA;

e JMaMeTp: IMAMETP CEKIIMH BO3AYXOBOJA KPYIJIOTO CEYEHMUS;

® CMEIIEHUE: BBICOTHAs OTMETKAa BO31YXOBOJA OTHOCUTEIBHO TEKYIIETO YPOBHS —
3HAYEHUE CMEIICHHUS MOXXHO BBECTH C KIJIABHATypbl WJIHM BBIOpaTh M3 CIIMCKa

COXpPaHCHHBIX B IIaMsATH 3Ha‘l€HI/II\/’I;
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0JIOKMpOBaHWE/pa30JIOKUPOBAaHNE BBICOTHOM OTMETKH cerMeHTa@/: Kor/1a
OTMETKa 3a0JIOKMpOBaHa, pACIOJIOKCHHE CETMEHTa 10 BBICOTE SIBIISCTCS
(UKCHUPOBAHHBIM, W COCIUHATH €r0 C BO3AyXOBOJAAaMH Ha JPYrod BBICOTE

HEBO3MOXHO.
Hucmpymenmot pazmeuwienusn 6030yxo060006

[Ipu BoIOOpe wuHCTpyMeHTa "BosmyxoBon" wunu "BosmyxoBoa mo oceBoit”

nosiBisieTcss  Bkimanka "M3menuts | Pa3memienme Bo3myxoBoma', comepikaras

CICAYIOIMMUEC ITapaMCTPhI AJIA Pa3MCIICHUA BO3YXOBOOOB.

1.

= "BripaBHuBaHue": BEI30B UANOroBoro okHa "llapaMerpsl BhIpaBHUBaHUSA", B

KOTOPOM JUIsI BO3IyXOBOJA MOHO 3aJaTh MapameTpsl "BripaBHUBaHHE IO
ropuszoHtanu", "CMelienue no ropu3oHTann" v "BelpaBHUBaHUE 110 BEpTUKAIU'.
OTOT mapaMeTp HENOCTyNeH IMpH BbIOOpe HHCTpyMeHTa "BozayxoBona mo
oceBon".

[’z CoenMHUTL ~ aBTOMATUYECKM: aBTOMATHUECKOE COEIAUHEHHE C  TOYKAMH
MPUBSI3KM HAa KOMIIOHEHTE B Hayalle WIM B KOHIIE IOCTPOEHUS CErMEHTa
BO3/IyXOBOJa. DTOT PEXUM YIAOOEH MPU COCTUHEHUU DJIEMEHTOB C PAa3IMYHBIMU
orMeTkamMu. OJTHaKO TP MOCTPOCHUH BO3/IyXOBOJIa MO TOU K€ TPACKTOPHUH, UTO U
JUISL IPYroro BO3JYXOBOJA C JIPYTUM CMelleHHeM, (uiaxkok "ABTocoenuHeHue"
CJIEIyEeT CHATh BO M30€KaHUE CIIYIAHOTO CO3/IaHUSI HEHYKHOTO COCIMHCHUS.

¥2 HacnenoBaTh OTMETKy: HACNIEZIOBAHHE OTMETKH JJIEMEHTa, K KOTOPOMY OH
MIPUBSI3aH.

I HacnemoBaTh pa3Mep: HACIEIOBaHUE pa3Mepa 3JIEMEHTA, K KOTOPOMY OH
MIPUBSI3aH.

“LJ[06aBUTh BEPTUKAIBHBIN: COEUHSAECT HAKJIOHHBIA BO3JYXOBOJ KpYIJIOTO
CEUYEHUS C UCMOJIb30BAHUEM TEKYIIEr0 3HAYEHHUSI YKIIOHA.

“=M3MEHUTh YKIOH: COSAMHSECT HAKJIOHHBI BO3JAYXOBOJA KpYIJOTO CEUYCHUS
HanpsMyl0 BHE 3aBUCUMOCTH OT 3HaY€HHUSI YKJIOHA.

<5 Mapku npu pa3MelleHUN: TPUMEHEHHE aHHOTAIIMOHHON MApKH 10 YMOTIaHHUIO

K CerMEHTY BO3YXOBOJIa MPH €T0 pa3MEIeHUHN Ha BU/IE.
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IHapamempuot évipasnusanusn

Jlnsg focTyma K 3TOMY JAMAlOrOBOMY OKHY Clie[yeT HaXaTh KHOIKY =i
"Hactpoiika mpuBsizku" 1npu  BblOpaHHOM  uHCTpymMeHTe  "BosmyxoBox'.
[IpeaycMOTpeHsI caeayoIre napaMeTpbl BEIpaBHUBAHHUSL.

1. BolpaBHUBaHME MO TOPU3OHTAJIM: BRIPABHUBAHUE KPAeB CEKIMIl BO31yXOBOJa IO
TOPU30HTAJIM C HCIIOJIB30BAHUEM B KA4€CTBE BCIIOMOraTEIbHOM JIMHUM LEHTPA,
JIEBOW WJIM TIPABOM CTOPOHBI BO3yX0OBOJA.

2. CMelieHne MO TOPU30HTAIM: CMEIICHHE MEXAY MECTOM IleTYKa MBIIIbI0 B
o0JacTu PUCOBAaHUSA U MECTOM PHCOBAaHHUS BO3IyXOBOJAa. JTOT MapaMmeTp yao0eH
IIPU pa3MEIICHUU BO31YX0BOAA HA IOCTOSIHHOM PACCTOSTHUU OT APYTOro AJIEMEHTA
Ha BUJE.

3. BrlpaBHMBaHUE 1O BEPTUKAJMW: BEIPABHUBAHHME KpaeB CEKIMI BO3AyXOBOAa IIO
BEPTUKAJIM C MCIOJIb30BAHUEM B Kay€CTBE BCIIOMOIATENIbHOW JIMHUM CEpPEAUHbI,

HIKHEW WA BEPXHEW CTOPOHBI BO3yXOBOJA.
Pucoeanue 6030yxoeo0a na éuoe 6 niane

['opu3zoHTaNBHBIE U BEPTUKAJIBbHBIC BO3AYXOBOJbI MOXKHO PHUCOBAaTh Ha BHJIE B
ninaHe. PucoBaHue BEpPTUKAIBHOTO CErMEHTa BO3AYXOBOJAa Ha BHUIE B IUJIaHE
MIPOU3BOJIUTCS IYTeM HW3MEHEHHS B IMPOIECCE PHUCOBAHUS CETMEHTAa 3HA4YCHUS
CMEILIEHUS Ha TIaHEJIM TapaMeTpPOB. 3a4acTyl0 BEPTUKAJIbHbIE CETMEHTHI
BO3JIyXOBOJIOB TMPOIIE pPHUCOBAaTh Ha paspe3e uiaum Ha dacage — cM. PucoBanme

BO34YX0BOJ4a Ha BUJEC d)acaz[a HJIN pa3pe3a.

JIns pucoBaHMS BO3IYXOBOJAa Ha BHUJE B IUIAHE COBEPILIUTE CIEAYIOLINE
JCUCTBUS.
1. OtkpoiiTe BuI, COAEp)KaIllMil CHUCTEMY BO3yXOBOJIOB, B KOTOpOW TpeOyeTcs
Pa3sMECTUTh BO3TyXOBO/IbI.
2. Broibepure Biianky "Cucrems!" »nmanens "OBK" »="Bosgyxosox" v =1

"Bo31yxoBoJ1 110 0ceBOit".
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3. B cnucke "BpiOop THma" BeIOEpHTE THUN BO3AYyXO0BOAa. MOXHO TakKe BBIOPATh
THUII CUCTEMBI Ha MaJUTpe CBOMCTB B pazzeine "Mexannueckoe o0opynoBanue'.

4. Ha nmanenu napaMeTpoB YKKUTE MapaMeTpbl KOMIIOHOBKH.

Ecnim T1pebyercs HapucoBaTh BEpPTHUKAIBHBIA BO3MyXOBOJA, Ha TMaHEIH
napamMeTpoB 3a/laiiTe 3HAYEHHME CMEILEHHUS BbIIIE WJIM HUXKE HAYaJIbHOM TOYKH H
Haxmute "l[IpuMeHnTH". ABTOMATHYECKH CO3JACTCS BEPTUKAIBHBIM CETMEHT OT
TOYKH, 3aJ]aHHOW TNE€PBOHAYAIBHBIM CMEIIEHUEM, JO0 TOYKH, 3aJaHHOM HOBBIM
cMmenieHueM. Jlanpiie MoKHO PUCOBaTh TOPU30HTAIbHBIE CETMEHTHI, POI0KAIOIINE
Y4acTOK BO3JYyXOBOJIa HA HOBOHM BBICOTE, WU HaXXaTh KHOMKY "M3MeHUTH", 4TOOBI
OTPAaHUYUTHCS PA3MEIICHUEM TOJIBKO BEPTUKAIBLHOTO CETMEHTA.

5. Ha nente ybGemurech B TOM, 4TO BbIOpaH pexxuMm "Mapku mnpu pasmenieHun",
o0OecrieunBarOUi aBTOMATUYECKOE HAaHECEHHE MapKu BO3AYyXOBoja. 3aTeM Ha
MaHEeJIU apaMeTpoB 3ajiaiiTe TpeOyeMble mapaMeTpbl MAPKUPOBKHU:

e Uil W3MEHEHHUS OpPUEHTALMM MapKU YCTAaHOBUTE IMEpEKIIoYaTesb B
nosioxkenue "T'oprusoHTanbHo" nim "BepTHkanbHO';

e ISl 3arPy3KHU JIONOJHUTEIBHBIX MAPOK: HAKMUTE "Mapku";

e I pa3MEUIEHUs JIMHUM BBIHOCKM MEXIYy MapKOW U BO3yXOBOJOM:
ycTaHoBuTe (iiaxxok "BbeiHocka";

e JUIsl U3MEHEHMS JUIMHBI BBIHOCKM 10 YMOJYAaHWIO: BBEIUTE 3HAUYCHHUE B
TEKCTOBOM II0JI€ CIipaBa OT ¢uiaxkka "BeiHocka".

6. Ha nente BLI6CpI/ITC napaMeEeTphl pasMCIICHHU .

7. YKaXWuTe HaudaJbHYI0 TOUYKY BO3IYyXOBOJa, MEPEMECTHTE Kypcop B Tpebdyemoe
MECTOIOJIO)KEHUE KOHI[A BO3AYXOBOJA W IIETYKOM MBIIIH 3aJalTeé KOHEUYHYIO

TOYKY BO3JyXOBO/IA.
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10" - 0 165/256"

Pucynok 4.6. PucoBanue Bo31yxoBo/ia

BhImonHseTcs mpuBs3Ka BO3AyXoBoAa K coeaumHutenro (M) ma xommonente
MEXaHH4YECKOTo 00opymoBanus (puc. 4.6), BO3IyX0BOJE, COCAMHUTEIBHBIX JCTAIISIX
BO3/IyXOBOJIOB WJIM BO3yXONpPHEMHHUKE, JUOO K OCEBOM JIMHHM CYLIECTBYIOLIETO
BO3/IyXOBOJAa s (DUKCAIlMU HAYaJbHOW WJIM KOHEYHOW TOYKM BO3ayxoBoga. K
CErMEHTY JBYXJMHEWHOIO BO3JYXOBOJIa aBTOMATUYECKH J100ABISIOTCA IMEPEXO/IbI,
TPOMHUKHU U OTBOJBI. BO371yX0BO MO OCeBOMl pucyercsi 6€3 0TBOJa WM TPOWHHKA.
HekoTopbie KOMITIOHEHTHI UMEIOT HECKOJIBKO COSTUHUTENEH, KOTOPbIE 0TOOpaKaroTCsI
onuH Haja apyrum. lIpu pucoBaHuM BO314yX0BOAA U3 TAKOTO KOMIIOHEHTa OTKPOETCS
AuanoroBoe okHO "BbIOOp coenuHuUTENA", KOTOPOE MO3BOJIMUT BHIOpATh TPeOyeMbIii
COEIMHUTEIb.

Ecnu  BO3gyxoBOA  HaszHayaeTrcs CUCTEME, TO COCIMHEHHBIE C HHM
BO3yXONPUEMHUKHA U MEXaHUYECKOEe 00OpYyIOBaHUE JOOABISAIOTCS B Ty K€ CaMYIO

CUCTEMY.
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JIns 37I€MEHTOB BO3JyXOBOJA KPYIJIOO CEYEHUsI Ha BUJIE C HEBUAMNMBIMHU
JUHUSMH 0TOOpaXaroTcsl OceBbie MMHUU. [Ipu paboTe ¢ coeAMHUTEIBHBIMU JETATSIMU
BO3JYXOBOJOB MOYXHO IEPEONPEAECIUTh OCEBYIO JIMHUIO N0 yMoOJYaHuto. st aToro
MOYHO U3MEHUTh CEMENCTBO, TOOABUTH JTUHUIO MOJICTTH U MIPUCBOUTH OCEBOU JIMHHUH
ATy mnojakareropuro. Jljisi 3J1eMEHTOB BO3AYXOBOAA OBAJbHOIO M MPSIMOYTOJIBHOTO
CEYEeHHsS] Ha BUJAE C HEBUJMMBIMU JMHUSMU OCEBbIE JIMHUU HE OoToOpaxkarotcs. Ilo
YMOJTYaHUIO OCEBBIC JIMHUH OTKIII0UaroTCs B mrabmonax st CIIIA.

JIns pucoBaHUs BEPTHUKAJIBHOIO BO3AYXOBOAA OT TOPU3OHTAIBHOIO YYacTKa
BO3JYXOBOJa COBEPLIUTE CIEAYIOLIUE JCHCTBUS.

1. Ha nanenu mnapaMeTpoB 3ajaiiTe CMENIEHUE [JIsi BO3JyXOBOJAa U HAPHUCYWTE
TOPU30HTAIBHBIN CErMEHT BO3yXOBO/IA.

2. YKa3zaB IIETYKOM MBIIKM KOHEYHYI) TOYKY TOPHU30HTAJIBLHOTO CErMEHTa, Ha
MaHeIu IMapaMeTpoB 3ajaite Apyroe cMmeunieHne U Haxmure '"[Ipumenuts'. K
BO3JYXOBOJY JOOABUTCS BEPTUKAJIbHBIA CETMEHT U3 COCAMHUTENS Ha
TOPU30HTATILHOM CETMEHTE JI0 TOUKH, 33JITaHHOW HOBBIM CMEIIECHUEM.

3. Haxwmure "M3MeHuTs" Uiiv NpoaoKaiTe pucoBaTh Y4aCTOK BO3yXOBO/IA.
Pucosanue 6030yx0600a nHa eude hacaoa unu paspesa

Jliis pricoBaHUs BO3yXOBOJIOB Ha BUJIaxX (pacaja M pa3pesa UCIOIB3YIOTCS Te Ke
MHCTPYMEHTBl M METOJIbl, YTO M JJI1I PUCOBaHMS Ha BHAax B Iuta"e. OpHako
M3MEHEHHUE HalpaBlieHus: 0030pa KOMIIOHOBKH MOKET MPUBECTU K HEMPEABUICHHBIM
pesynpratam. Ha  Buge  ¢acaga/paspe3a  BO3AYXOBOJ — MPOPUCOBBIBAIOTCS
OTHOCUTEJIBHO IUJIOCKOCTH BHJa (Qacana/paspe3a. Ilpu pucoBaHun Ha BHIE
dacanga/pazpeza ciaemyeT naepaTh OTKPBITBIM 3D Buj wiM BUJ B TUIaHE IS

IIPOCMOTPA PE3YJIbTATOB BBITOJIHSAEMBIX JI€UCTBUM.
Onpeoenenue 0003HaueHuilt NOOvEMa/ONycKa 011 CUCHEMbL 6030YX080008

MoxHo  ompenensatb  0003HAYEHHUS]  MOJIbEeMa/omycka  JUIsl  CHUCTEMBI

BO31yX0BOJI0B B [lucrneruepe npoekra. CoBEpIIMTE CIAEAYIONINE ACHCTBHUS.
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B okne "/lucmeruep mnpoekrta" pasepHute pasaen "Buasl (Bce)' » "Ilnansl
ATaked" W JBaX /bl IIEJIKHUTE BUJ CUCTEMBI TPYOOIIPOBOIOB.

B ucmetruepe mpoekra pasBepuute y3en  "CemeiictBa" » "Cucremsl
BO31yX0BOJOB" » "CHcTema BO34yX0BOJIOB".

[lenkHuTe mnpaBOo KHONKOM CHUCTEMY BO3JYyXOBOJOB U BBIOEPUTE KOMaHAY
"CpolicTBa THna".

B nuanoroBom oxue "CoiictBa Tumna" > "[lapamerpsr Tuma" > "[logbem/omyck”
HIeIKHUTE CToj0er; "3HadeHne" W HaXXMHTE KHOIKY =, YTOOBI OTKPHITH
nuanorooe okHO "Bwibop o00o03HaueHusa", B KOTOPOM MOXKHO YyKa3aTh
0003Ha4YEHHUS MT0IbEMA/OITyCKa.

Haxxmure knonky OK.
Iloocoeounenue 6030yxo0600a Kk cyuiecmeyroueil cucmeme

JInss noacoeaMHEHUsT BO3AYXOBOJA K CYIIECTBYIOLIEH CHUCTEME COBEPLINTE
CIICIYIOLIUE JEUCTBUS.

B oGnactu pucoBanusi BBHIOEPUTE KOMIIOHEHT MEXaHMYECKOTO0 O00O0pYI0BaHUA,
BO3JIyXOBOJI, THOKWW BO3yXOBOJ WM COCAMHUTEIIbHBIC IETAT BO3AYXOBOJIOB, K
KOTOPBIM TpeOyeTCsl MOJICOSTUHUTH BO3TyXOBO/I.

[IlenkHauTe NpPaBOW KHOMKOW MBIIIA COEAUHUTENNb, C KOTOPHIM TpeOyeTcs
COCMHUTH BO3/yXOBOJ, M BbIOepUTe KomaHAy "Pucomarh Bo3myxoBoa" wWiu
"PucoBath BO31yX0BOA MO 0CceBOM'. HEKOTOpPbhIE KOMIOHEHTHI UMEIOT HECKOJIBKO
COCIMHUTENIEH, KOTOphle OTOoOpaxaroTcs OoAWH Haa ApyruMm. [lpu pucoBanum
BO3JIyXOBOJa M3 TaKOI'0 KOMITOHEHTa OTKPBIBAETCS IUAIOTOBOE€ OKHO "BbIOOp
COEIMHUTETIA", KOTOPOE MO3BOJISIET BEIOPATh TPEOYEMbIN COCTUHUTETb.
[leperamuTe n1pyroit KOHEI] BO3yX0BOIa B TPEOYyEMYI0 KOHEUHYIO TOUKY.
[[lenykoM MBIIM YKaXWTE€ KOHEYHYIO TOYKY BO3ayxoBoja. K cermeHry
ABTOMATUYECKHU JOOABIIAIOTCS ABYXJIMHEHHBIN BO3AYXOBO/I, IEPEXOIbI, TPOMHUKHU

U OTBOJIBI.
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Iloocoedunenue 6epmukanbHo20 6030yxX0800a K Cyuiecmeyioujemy KOMNOHeHN)

Jist  mojacoequMHEHUsT BEPTUKAIBHOTO  BO3JyXOBOAA K  CYIIECTBYIOIIEMY
KOMIIOHEHTY COBEPILUTE CJICAYIOIINE ICUCTBUS.

1. lllenkHutre mnpaBoM KHONKOW MBIIIM COEAUHUTENIb HA CYIIECTBYIOLIEM
BO3JIyXOBOJIE, THOKOM BO3/yXOBOJIE, COCAUHUTENbHBIX AETANSAX BO3IYyXOBOJOB,
BO3IYXOIPUEMHHUKE WM MEXaHWYECKOM 000pynoBaHWM W BbiOepute "PucoBath
BO31yX0oBoA" WM "PucoBaTh BO3yX0BO MO OCEBOM".

2. Bribepute Bkianky "M3menenue | Pasmemenue Bo3myxoBoaa" » "MHCTpyMeHTHI
pa3MerieHus" » [z "CoequuuTh aBTOMaTHYECKN".

3. ns mpuMeHeHus pa3mepa U OTMETKH CYIIECTBYIOIIET0 KOMIIOHEHTAa HAaKMUTE
knaBuiy «[Ipo6em». UToObl MPUMEHUTH TOJBKO OTMETKY WJIM TOJBKO pa3mep,
HY)KHO BbIOpaTh BKIaaky "M3menenue | Pasmenienue Bo3ayxoBoja" » maHelb
"UHCTpYMeHTH pasMmemneHus” » “2u BeiOpats "HacnenosaTh oTMerky" mim IE
"HacnenoBats pazmep".

4. Ha maHenu mapaMeTpoB 3aJaliTe CMEIICHHWE BBEPX WA BHH3 OTHOCHUTEIHHO
HayaJbHOW TOYKH, HAKMHUTE "[IpumenuTs" u 3aTtem "M3MeHnTs".

ABTOMATHYECKH CO3/1a€TCS BEPTUKAJIbHBIA CETMEHT OT TOYKH, 33JaHHOMU
MEePBOHAYAJIbHBIM CMEILIEHUEM, JI0 TOYKH, 33JlTaHHOM HOBBIM cMelleHueM. Jlambiie
MOXHO pHUCOBAaTb TOPU3OHTAIBHBIE  CETMEHTHI, MPOAOJDKAIOIINE  Y4aCTOK
BO3JYXOBOJla Ha HOBOM BBICOTE, WM HaxaThb KHONKY "M3MeHUTH", dYTOOBI
OTPAaHUYUTHCS PA3MEIICHUEM TOJIBKO BEPTUKAIBHOTO CETMEHTA.

[Ipy  pucoBaHMu  BO3IYyXOBOJAa W3  KOMIOHEHTa C  HECKOJbKUMH
PaCIOJIOKEHHBIMU JPYT HAJl IPYTOM COCUHUTEIISIMU OTKPBIBACTCS JUATIOTOBOE OKHO

"Br160p coeauHuTENs", KOTOPOE MO3BOJISIET BEIOPATh TPEOYEMBbI COETMHUTEb.
Paboma c snemenmamu ynpagieHus 6030yxo600amu

ITpu BeIOOpE HA BUJIE CETMEHTa BO3AyX0BOJa B 00JIaCTH PUCOBAHUS TIOSIBIIACTCS
HECKOJIBKO 3JIEMEHTOB YIPaBJICHUS, C MOMOIIBIO KOTOPHIX MOKHO CKOPPEKTUPOBATH
pasMep, JJIMHY, BBICOTHYIO OTMETKY M YKJIIOH CETMEHTOB BO3yXOBOJA. YKJIOH NIPHU

paboTe ¢ BO3yXOBOJAaMHU MCIOJIB3YETCS TOJIBKO B KAUECTBE CPENCTBA TPACCUPOBKHU.
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HpI/IMeHI/ITb YKJIOHBI KO BCEM KOMIIOHCHTAM CHCTCMbI BO3AYXOBOJOB C IMOMOMIbBIO

pEeNaKTOpa yKIOHOB Henb3s. IMeroTes cienyronme 3J€MEHThI yIIPaBJIeHHUs.

1.

Jlnuaa — oToOpaxkaeTcss B CpeHEM TOYKEe CErMeHTa BO3yXOBOJa B BHUJIC
BPEMEHHOT'0 pa3mepa.
BricoTHas oTMeTKa KaKJ0ro KOHIIAa CErMEHTa BO3JyXOBOJla — OTOOpakaeTcs
PAIOM C COEAMHUTENIEM Ha Ka)KJIOM KOHIIE BO3/TyXOBO/IA.
DIIEMEHT ¢ CUMBOJIOM ™ — IMO3BOJISET MEPETACKUBATH CETMEHT BO3IyXOBOAA U
obecrnieynBaeT OCTYI K KOHTEKCTHOMY MEHIO, OTKPHIBAEMOMY IIETYKOM IpaBOi
KHOIIKOM MBIIIIH.

=i

DJIEeMEHT C¢ CHMBOJIOM = — MO3BOJLICT CACIaTb BpPEMCHHBLIC Pa3MCpPLI

MOCTOSTHHBIMH (CM. pa3jies BpeMeHHbIe pa3Mephl).

DJIEMEHT C CUMBOJIOM =~ — TMOKa3bIBA€T HAIPABIICHHE YKJIOHA JJIsI HAKJIOHHOTO
BO3/lyXOBOZa. 3HAUY€HHE YKJIOHAa B IIEHTPE BO3JIYyXOBOJa  YKa3bIBaeT
K02 PUIMEeHT, yroy, MPOIEHT WA COOTHOIICHUE YKJIOHA, B 3aBHCHMOCTH OT
3HaueHus mnapamerpa "YkioH" gns  kareropun OBK B nguanoroBom

okHe EauHuIBI IpOEKTa

Hcnonvzosanue snemenmos ynpasjleHus pasmepamu

J7is UICIOIB30BaHUS 3JIEMEHTOB YIIPABJICHUS pa3MepaMU COBEPIIUTE CIEAYIOIINE
JIEHCTBUS.

Bribepute BO3MyXOBOJ B 00JacTH PHUCOBAHMS, YTOOBI HAa HEM TMOSIBHIIKCH
AJIEMEHTHI YIIPABJICHUS U 3HAUEHUS CMELICHMUSL.

[llenkHUTE HIEMEHT YOpPABJICHUS BPEMEHHOM JUIMHOM HaJ  CErMEHTOM
BO3[IyXOBOJIa, BBEAUTE TPeOyeMyl0 IIMHY BO3AyXOBOJAa M HAXXKMHUTE KIIABUIITY

Enter.

Hcnonvzosanue snemenmos ynpaesjleHus 6blCONHKbIMU OMMeENKAMU

IIJIH HCIIOJIb30BaAHUA 3JICMCHTOB YIIPABJICHUSA BBICOTHBIMHU OTMCTKAMHM COBCPIIUTE

CIeAYIOIINe ACHCTBHUS.
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1. BeiOepute BO3AYXOBOA B O0OJACTH pPHUCOBaHUS, YTOObI HAa HEM MOSBUIIUCH
AIIEMEHTHI YIIPABIICHUS U 3HAUCHUS CMELICHMUS.
2. lllenkHUTE »HIEMEHT YHOpPABICHHUS OTMETKOW Ha KaXXJAOM KOHIIE CErMeHTa
BO3/IyXOBO/Ia, BBEJAUTE 3HAUEHUE OTMETKU U HAXKMHUTE KiaBuiry Enter.
Ecnu s KakKA0ro KOHILA CETMEHTa BBECTH Pa3HbIE 3HAYEHHS OTMETOK, TO K

CEerMeHTY OyJieT IPUMEHEH YKJIOH.

Hcnonvzosanue snemenmos ynpaesjieHusA YKI1OHOM

JUis MCTIONIb30BaHMSI 3JIEMEHTOB YIIPABJICHUS YKJIOHOM COBEPILIUTE CIEAYIOIINE
JIEHCTBUS.

1. BeiOepute BO3AYXOBOA B O0OJACTH pPHUCOBaHUS, YTOOBI Ha HEM MOSBUIIUCH
AJIEMEHTHI YIIPABJICHUS U 3HAUEHUS CMELICHMUS.

2. lllenxHuTe SJE€MEHT YIpaBICHHS OTMETKOM Ha OJHOM KOHIIE BO31yXOBOJA,
BBEJIUTE 3HAYCHHE CMEILEHUS — TAKOE, YTOOBI 3TOT KOHEIl BO31yXOBOAA MOAHSIICS

BbIIIC UJIM OITYCTUJICA HMIKC APYTIOro KOHIA, U HAXKMUTEC KIIABUIITY Enter.

HepeMeHa mecna OnOpPHO2O KOHUA

DNEeMEHT yNpaBJICHHs YKIOHOM B CPEIHEN TOYKE IOKA3bIBAET HAIpPaBJICHHE
YKJIOHa B HANpaBJICHHUH ONOPHOIO KOHLA BO3yXOBOAA (IIpM M3MEHEHHHM 3HAUECHUS
YKJIOHA OIMOPHBIA KOHEIl OCTaeTCs Ha TEKyIIe OTMeTKe). 3HAYeHUE B HJIEMEHTE
yIOpaBlIEHUsI YKIOHOM B IIEHTPE BO3AYXOBOJa IOKa3bIBaeT KOIPQPUIMEHT, YTod,
IOPOLIEHT WM COOTHOILIEHHWE YKIOHA, B 3aBUCMMOCTM OT 3HAUYCHHsS Dapamerpa

KJIOH" JUIsl KaTeropuu B JMANIOroBoM OkHe Enmnunel npoekrta. s
"V " OBK E

IIEPEMEHBI MECTa ONOPHOI0 KOHLA COBEPIIUTE CIEAYIOIIEE ECUCTBHUE: IIECIKHUTE
CUMBOJI yIJla B CpeAHel Touke Bo3AyxoBojaa. CUMBOJ yria pa3BepHETCS U Oyner
YKa3bIBaTh Ha IPOTUBOMOJIOAKHBIN KOHEIl BO3TyXOBO/Ia.

3aoanue abconromuozo yKioHa

I[J'IH 3aJaHusA a0COJIFOTHOTO YKJIOHA COBCPIIUTE CICAYIOIICC I[CﬁCTBI’ICI IMCIKHUTEC
3HAYCHUC YKJIOHA B cpez[Heﬁ TOYKC BO3AYXOBOJd, BBCIUTC 3HAYCHUC YKIIOHA U

HaxxmuTe KiaaBuiny Enter.
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BBoaumoe 3HaueHWe mpeacTaBisieT co0oil KOdD@PUIMEHT YKIOHA HA yYacTKe
Wi aOCONIOTHBIM yrojd YKJIOHA B 3aBUCHMOCTH OT 3HA4YCHHUS I[apamerpa

"OtoOpakeHre ykJIoHa" B TUAJIOrOBOM OKHE EJMHUIILI IPOCKTA.

T'uokue 6030yx0600bt

Nuctpyment "['mbkue BO3MyX0BOABI" NOCTYNEH TOJIBKO HAa BUAAX B IUIAHE WM
3D-Bunax. Jlns pucoBaHUsT THOKUX BO3JAYXOBOJOB HCIIONB3YETCS HMHCTPYMEHT
"I'ubkuit Bo3yxoBoa" uiau koManaa "PucoBaTe ruOKuil BO31yX0BO" B KOHTEKCTHOM
MEHIO COCAMHUTENISI Ha KOMIIOHEHTE 00O0pymoBaHWs, (DUTUHTE BO3AyXOBOJA WIIH
KOHIIE BO3ayxoBoja. [Ipomenypa no0aBieHUs CETMEHTOB THOKHUX BO3IyXOBOJOB

dHaJIOIrn4Ha I[06aBHeHI/I}O JKCCTKUX BO3YyXOBOIOB.

Ilpucoeounenue 2udKux 6030yxXx060008 K cyuiecmeyrouieil cucmeme

6030yYX0600086

Jns  nmpucoeauHeHUs: THOKMX BO3AYXOBOJIOB K CYHIECTBYIOUIEH CHUCTEME
BO3/lyXOBOJIOB COBEPILIUTE CIEAYIOLIUE ACHCTBUS.

1. B obnactu pucoBaHHsl BBIOEPUTE KOMIIOHEHT MEXaHMUYECKOro 00OpYyI0BaHUS,
YYaCTOK BO3/1yXOBOJAa WJIM COEIMHUTEIbHBIE JETAIH BO31YXOBOJOB, K KOTOPBIM
TpebyeTcs MOACOCIMHUTD THOKUN BO3TYyXOBO/I.

2. lllenkHuTe Ha CcOEQUHUTENE NPaBOM KHOMKOW MbIIM U BbIOepuTe "PucoBatrh
rUOKUH BO3TyX0BOA'".

Hekotopble KOMIIOHEHTHI HMEIOT HECKOJIBKO COEAMHUTENEH, KOTOpbIe
oToOpaxaroTcsi oAMH Haja ApyruM. [Ipu pucoBaHuu ruOKOro BO3AyXOBOJAA U3 TAKOTO
KOMIIOHCHTa OTKPBIBACTCS JHAIOroBOe OKHO "BbIiOop coegmHuTENnsA", KOTOpOE
MO3BOJISIET BIOPATh TPEOYEMBbI COETUHUTEND.

3. Ha mnanmenm mapameTpoB  3ajaiiTe mapaMeTphl KOMIIOHOBKHM MU HaKMHTE

"IIpumenuTs".
4. TleperamuTe mnpeABapUTENIbHOE H300paXKeHHe THOKOro BO3AyXOBOJA, IEIKas

MBIIIBIO B KXKJIOM TOYKE, B KOTOPOH BO3MYX0BOJ OyIeT N3rudarhesl.
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[Ipu menukax MBIIIBI0 B M3rH0ax BO3AYXOBOJAA Pa3MEUIAOTCS BEPILUHBI, C
MOMOIIBI0 KOTOPBIX MOXHO M3MEHATH (hopMy rHOKoro Bo3ayxoBoga. C MOMOIIbIO
KOMaHJI KOHTEKCTHOTO MEHIO TMOKHMX BO3JYyXOBOJIOB MOXHO TaKXe BCTaBJISATh U
yAaJSATh BEPIIUHBIL.

5. UlenkHure coenUHHUTENb HA BO3AYXONPUEMHHKE, CETMEHTE BO3AYyXOBOJAa WU

KOMIIOHEHTE MEXaHUYECKOro 00OpyJOBaHHUs, 4YTOOBI yKa3aTh KOHEI T'MOKOIo

! +
U e T
2 Y
L] Eﬂ'lf)e@{

Pucynoxk 4.7. Ilpucoegunenne ruOKoro BO3IyXoBoaa

BO3/IyXOBO/Ia.

B cucremy BO3AyXOBOJOB aBTOMAaTHYECKH JOOABISAIOTCS IEpPeXonbl WU
TPOWHUKH, OOJIETYAIOIIME COCAMHEHHWE THOKOro BO3AYyXOBOJAa C JIPYTHMH

KOMITOHCHTaMHU CUCTEMBI (pUCYHOK 4.7).
Inemenmol ynpasienus Ha 2UOKUX 6030YX0800aX

JIJ1st KOPPEKTUPOBKHU TPACCUPOBKU THOKUX BO3IYXOBOJIOB MOXKHO MCIIOJIb30BATh
aneMeHThl yrpasieHus "Bepmmna", "M3menenune kacarenpHor" u "CoeguHutens'

(pucyHok 4.8).
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o CumBon #* ("Bepiuuna') oToOpaxaercs

ﬁ BJIOJIb TPACKTOPHH THOKOTO BO3AyXOBOJA U

- - MO3BOJISIET M3MEHSTh TOYKHU, TJI€ BO3JAYXOBOJ
n3rudaercs.

o Cumboa ¢ ("M3MeHUTH KacaTeJabHy10")

OPUCYTCTBYET B Hayaje WU B KOHIIE THOKOTO
BO3JlyXOBOJAa M IIO3BOJISIET CKOPPEKTUPOBATH

KaCaTCIIbHYIO ICPBOT0 U MOCJICIHCTO n3ruoda.

o CumBosbl BH (CoenMHUTEND) MPUCYTCTBYIOT
Ha KaXJOM KOHIE THMOKOro BO3QyXOBOAA U

Pucynox 4.8 DnemeHTHI
UCTIOJIB3YIOTCSL IS~ W3MEHEHUS  TOJIOKCHUS

yIpaBJIeHUS IS
KOHIIOB BO31yX0B0Jia. OHU MO3BOJISIIOT COCIUHUTh

pENAaKTUPOBAHUSA .
ruOKMl  BO3AYyXOBOJ C JAPYTUM KOMIIOHEHTOM

CYIIIECTBYIOIIETO THOKOTO
MEXaHUYECKOTO 000PYJOBAaHUS WU OTCOCTUHUTH

BO3AYXOBOAA TUOKHUM BO3yXOBOJ OT cucTeMbI. [Ipu miemdyke mo
COCJIMHUTEII0 TPaBOM KHOMKOM MBI MOSBISETCA KOHTEKCTHOE MEHIO,
cojiepiKaillee KOMaHIbl Uil J00aBJ€HUST U YJaJeHUs BEpIIMH, a Korja
BO3JYXOBOJ OTCOEAWHEH OT [JPyroro KOMIIOHEHTa — JUIsi PpUCOBaHUS

(MpUCOeAMHEHMS ) )KECTKUX U THOKUX BO3IYXOBOJIOB.

llobasnenue 6 eubxuii 6030yx0800 8epuiLHbL

Jlnst noGaBieHUss B THOKUW BO3yXOBOJ BEPIIUHBI COBEPIIUTE CIEAYIOIINE
JNEUCTBUS.

Bribepute cerMeHT ruOKOT0 BO31yX0BOA Ha BU/JIE B IJIAHE.

[IlenkHUTE TIPABOM KHOMKOW MBI CETMEHT TMOKOTO BO3IYyXOBOJla U BhIOEpUTE
"BcraBuTh BepmmHy'.

[leperamuTe BepinHy Ha THOKUI BO3YyXOBO/, U IMIETYKOM MBIIIH 3aQUKCUPYHATE

€€ MOoJIOKECHHE Ha THOKOM BO3OYXOBOJC.
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Ha rubxom B0371yx0BOJE MOSIBATCS HOBBIE 3JIEMEHTHI yrpaBieHus "BepmmHa"

(pucynoxk 4.9).
o | -
+ ._.__g.
I -
%
S 8Ly,
o - 5 ]

Pucynoxk 4.9. JloGaBneHue BepIINHbI

H3menenue mpaccuposku 2ubkoeo 8030yx0800a

JIst u3MEHEHUs TPacCHUPOBKH THOKOTO BO3JYXOBOJZIA COBEPIIHUTE CJCAYIOIINE
JIEHCTBUS.

1. Bribepure cerMmeHT THOKOTO BO3yX0BOa Ha BU/JIE B IJIAHE.

2. Jlnsi W3MEHEHWs] TPACCUPOBKH BO3AYXOBOJA IEPETACKUBANTE BEPIIMHBI U

OJICMCHTEI YIIPABJICHHUA KaCaTCIbHBIMU.
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Pucynoxk 4.10. MI3meHeHne TpacCUpOBKU

Yoanenue sepuiunst uz 2ubKo20 8030yxo0800a

JIns ynaneHus BEpPIIMHBI W3 THOKOTO BO3JAYXOBOJA COBEPIIHUTE CIETYIOLINE
JICUCTBUSL.

1. Bribepure cerMeHT THOKOTO BO3IYX0BOa Ha BU/JIC B IJIaHE.

2. lllenkaute Ha THUOKOM BO3MYXOBOJIE€ IPAaBOM KHOMKOW MBIIIH, BBIOEpUTE
"Vaanuth BepmmHy', 3aTeM IIETKHUTE Ha BEpIIMHE THUOKOTO BO3IyXOBOJA,

KOTOPYIO TpeOyeTcsl y1aauTh.
Pazmewenue eo3oyxopacnpeodenumeneii

NHCTpyMEHT NO3BOJISIET pa3MeniaTh B IPOEKTE BO3AYXOpaCIpPEACIIUTEIN
(Bo3ayxonpuemHuku). [lpu pazMelieHun Ha BUAE BO3AYXONPUEMHUKOB CBSI3aHHAS C
HUMU UHGOPMALIMS UCTIONIB3YETCS B pacueTax Harpy30K CUCTEMBbI BO3TyXOBOIOB IS
IIPOCTPAHCTB (ITOMENICHUI). B momenenusx HapacTarlUM HUTOTOM YYUTBHIBAIOTCS
KOJIMYECTBA MPUTOYHOTO, PEUUPKYIHUPYIOUIET0O W  OTPabOTAHHOTO  BO3/AYyXa,
M0/IaBa€MbIX B TIOMEIIEHHE WM OTBOAMMBIX U3 HEro, YTO MO3BOJIET BHIOpAThH

IIPAaBUJIBHBIE pa3MeEPhl BO3AYyXOIPUEMHUKOB.

3aoanue 8vicomuoli OMmMemKu KOMNOHEeHmMA

I[J'I}I 3aJaHus BBICOTHOM OTMETKH BO3AYXOIIPUCMHHUKA COBCPIOIUTE CJICAYIOIIUC

JICHCTBHS.
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5.

OTkpoiiTe BHUA, COAEpKAIIMA CHUCTEMY BO3AYXOBOJOB, B KOTOpPYIO TpeOyercs
100aBUTH BO3AYXOIPHUEMHUK.
Brioepure Bknagky "Cucrembl" »nanens "OBK" » E "BosnyxomnpueMHuk" u
YKa)KUTE TUI BO3AYXONPUEMHHKA B criiicke BeiOop Tuna.
Ha nenre 3apaiite cienyromue mapaMeTpsl:
® 3arpy3uTh CEMENCTBO — 3arpy3ka KOMIIOHEHTOB CEMEICTRA,;
® MOJEJIb B KOHTEKCTE — CO3/IaHHE€ HOBOT'O CEMEICTBA YKa3aHHOIO KOMIIOHEHTA,
KOTOpO€ OyJIeT TOCTYITHO TOJIBKO B JAaHHOM ITPOEKTE.
YOenurech B TOM, UTO Ha JICHTE yCTaHOBJEH (uiakok "Mapku npu pazMerieHun",
00€ecleunBaOIMi  aBTOMAaTHYECKOE J100aBJIEHUE MapKWA. 3aTeéM Ha IaHEeIu
[apaMeTpoB 33/1alTe CAEAYIOIIHE TapaMeTPbl MAPKUPOBKHU:
e U3MCHEHUE OpHUEHTAllMM MapKh - YCTAHOBHUTE IMEpeKItoyaTeib B
nosioxkenue "T'opusoHTaneHo" nim "BepTukanbHO';
e 3arpy3Ka JONMOJHHUTEIBHBIX MapOK — BeIOepUTe "Mapku'';
e 100aBJIeHHE JIMHUUA BBIHOCKM MEXJy MapKOW M BO31YXOINPUEMHUKOM —
yctanoBute ¢axxok "BriHocka';
e U3MEHEHUE JUIMHBI BBIHOCKU IO YMOJIYAHUIO — BBEIUTE 3HAUYCHHE B
TEKCTOBOM I10JI€ cIipaBa OT ¢uiaxkka "BeiHocka".

I[JI}I pasMCUICHHA BO3AYXOIIPpHUCMHHUKA HCTIOCPCACTBCHHO Ha I'paHA

"

BO3/lyXOBOJa BblOepuTe BKIAAKY "M3menuth | PazMecTuTh BO3AYXONPUEMHHK " »

na"ens  "KommnonoBka" » ¥+ "Bo3myxonmpueMHHK Ha  BO3ayxoBojae"'. MoHO

pasMCCTUTL Ha BO3AYXOBOJC HOBBIU BO3AYXOIIPUCMHUK MM IICPCTAIMTL HaA

BO3YXOBOJ CYIIECTBYIOIINN BO3AYXOIIPUEMHHUK, YUUTBIBAS IIPU ITOM, YTO:

MOJACPKUBAIOTCS TOJIBKO BO3/1yXOpaCIpeIeIUTeNn O€3 OCHOBBI;

JUISl TIPUBSI3KA BO3YyXONPHUEMHHKA K TOBEPXHOCTH BO3AyXOBOAA HEOOXOAMMO
nepeMeniaTh Kypcop BHYTPH BO3yXOBO/A;

Ipu pa3MENIeHUH BO3TyXOMPUEMHUKA Ha OOKOBOW T'paHHW BO3yXOBOJA TOYKOH

BCTAaBKH CJIIYKUT TOYKa BCTABKH CeMefICTBa;
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® [puU pa3MEIICHUM BO3AYyXONPUEMHHMKA Ha KOHIIE BO3AYXOBOJA TOYKA BCTABKU
ONPENENSIETCS COETUHUTETIEM.

6. 1 BO3MyXONpPUEMHHUKOB 0€3 OCHOBBI Ha MAHEIU MapaMeTpoB 3a/1aiiTe mapameTp
«IOBOPOT Tociie pa3menieHusi». OH MO3BOJUT BpallaTb KOMIOHEHT IOCJE €ro
pasmenieHus Ha Buje. B mpoiiecce  pa3MelIeHHs] KOMIIOHEHT MOHO
nmoBopadyuBaTh Ha 90 TpalycoB ¢ MOMOIILIO KJIABUIIU Mpoodena.

/. Eciu BbIOpaH BO3IYyXONPHUEMHHK C OCHOBOMH, T.e. pa3MelniaeMblii Ha paboueit

IJIOCKOCTH, HAKMUTE @ "Pa3mectuth Ha pabouei MIOCKOCTH'", YTOOBI yKa3aThb
KOMIIOHEHT-OCHOBY. [lpu pa3MelmieHun BO3AyXONpHEMHMKa Ha pabouei
IJIOCKOCTH MOXET MOTPeOOBaThCsl BBIOOP IUIOCKOCTH B JAMAJIOIOBOM OKHE
"Pabouas miockocts" win B cnucke "IlnockocTe pa3menieHua" Ha IaHEIH
napamMeTpoB.

8. Ilepemecture Kypcop B TO MECTO, Ky/a TpeOyeTCsl MOMECTUTH BO3TyXOMPUEMHUK,
U IIETKHUTE MBILIBIO.

9. Haxwmure "U3meHuts".

10.ITpu pa3memiennn KOMIIOHEHTa 0€3 OCHOBBI BBIOCPUTE BO3AYXONMPHUEMHUK, U Ha
MAJINTPE CBOWCTB BBEAUTE 3HAaueHHWE Mapamerpa "CmelleHue", onpeaeasonero
OTMETKY.

B HEKOTOpBIX ciydasx BO3IyXONPUEMHUKHA MOKHO Pa3MECTUTh TaKHUM 00pa3oM,
9TOOBI TIOJIO’KEHHE COCTUHHUTEILHOTO 3JIEMEHTa HaXOJWJIOCh BHE MpOCTpaHCTBa. B
KayecTBE TOYKU IMOMCKA I OMpPEEICHHUs TOro, B KAKOM MPOCTPAHCTBE HAXOAMUTCA
BO3JyXONPUEMHUK, HCIIOJIb3YeTCs TOuka pacuera momanud. /[nsgs wHaMKauu

IMMOJIOKCHHA TOYKH pacdcTa ILIoOmMaan MOXKHO OTPCAdAKTHUPOBATH CEMEHUCTBO JJIIA

BO3yXONPUEMHHUKA, a 3aTEM MEPEMECTUTh TOUKY pacdera TakuM 00pa3oM, 4TOOBI
OHa HAaXxoJuJach BHYTpH IpocTpaHcTBA. [Ipn HEOOXOIMMOCTH MCTIONb30BaHUS TOUKU
pacyera ILIOIIAAN COBEPIUUTE CACAYIOIINE NEHCTBUS:

® B OKHE PENAKTOpPA CEMEWCTB HA MAJIUTPE CBOMCTB AKTUBUPYUTE TOYKY

pacuera IJI0IIa N,
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¢ HM3MCHUTC MCCTOIIOJOKCHUC TOYKH pacducra IIomaiu, yTOOBI OHa

HaXOJWJIach BHYTPH MPOCTpaHCTBa (pucyHok 4.11).
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Pucynok 4.11. OnpeneneHue noa0KeHHUsI TOYKU pacyeTa IIomaan
BO3AYyXOPacIpeaeIUTEIS
ITockosibKy TOYKa pacuera IUIONMIA[M OMpEAENsieT, B KaKOM MPOCTPAHCTBE
HaxOJIUTCA BO3AyXOpacHpeneluTelb, OHA TakKKe OTpa)kaeTcs B creuuukanusix.
Hampumep, ecnu B cienupuKanuio ¢ JaHHBIMU MPOCTPAHCTBA (TAKUMH KaK UMS H
HOMED) 100ABUTH KOJIOHHY, TO OYJIET UCTIOJIb30BaThCSI IPOCTPAHCTBO B COOTBETCTBUU

C TOYKOM pacyeTa IUIOMIAIH.

Ilpeoopazosanue rxcecmkux 6030yx080008 6 2ubKue

CeKI1MIO KECTKOTO BO3/yX0BOJIa MOXHO MpeoOpa3oBaTh B TMOKHUII BO3TyXOBO/I.

J1714 3TOTO COBEPIIUTE CIEAYIOIINE IEUCTBUS.

1. B Jlucneruepe mpoekra pas3BepHuTe nanky 'Buael (Bce)" » "Ilmanbl sTaxeil" u
JBXBI MICIKHUTE BUJ MEXaHUYECKOTO 000pYIOBaHUS, HA KOTOPOM Tpebdyercs
npeoOpa3oBaTh KECTKUN BO3AYXOBOJ] B THOKUIA.

2. Bribepure Bknagky "Cucremsl" » nanens "OBK" » [ ("IIpeoOpa3oBats B TUOKHMiA
BO3JYXOBOA'"), U Ha IMaHEJM MapaMEeTPOB BBEAMUTE JUIMHY CETMEHTa THOKOTO

BO3yX0oBoJja B noJie "J{nuna".
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Ecnu BBenmeHHas jyiMHA TPEBBINIAET 3HAYCHHWE NapameTpa '"MakcumanbHas
JUTMHa THUOKOTO BO3AyXOBOJa", 3aJaHHOC HA IMaHEIW I[apaMEeTPOB, TMOSBIACTCS
peIymnpexacHue.

3. Beibepute BO3AYXONMPUEMHHMK, K KOTOPOMY IIOJCOCIUHEH BO3yXOBO,
BBIOpaHHBIN /I peoOpa3oBaHusl.

VYyacTok BO3yX0B0/1a peodpazyeTcsi B y4aCTOK TMOKOTr0 BO31yXOBO/IA.
Dumunzu 6030YxX060006

B cucremax BO3AyXOBOJIOB TMpEAyCMOTpPEHAa BO3MOXHOCTh pPa3MEIICHUS
COEIMHUTENbHBIX 3JIEMEHTOB (OTBOJOB, TPOMHHUKOB, 3arjylieKk U T..). OUTHUHTH
BO3JIYXOBOJIOB T0OAaBIISIOTCS KaK TMPAaBWJIO HE HAa BHUIbI, B KA4YE€CTBE OTMEIHHO
CTOSIIIIUX KOMIIOHEHTOB, a K CYIIECTBYIOIIMM BO3ayXoBoAam. WMHCTpyMeHT
"COeOMHUTENbHBIA  BJEMEHT  BO3AYyXOBOAA"  MOXKET  HCIOJb30BaThCS MU
HeoOXxoauMocTH 100aBIeHUsT PUTHUHTOB Ha BUJIaX B TUTAHE, BUAX pa3pesa, (pacama u

3D Bupax.

Pasmemeﬁue COCOUHUMENbHBIX DJIEMEHMO8 6030yx060006

Jlyist pa3meniennst GUTUHTOB Ha BO3TyXOBOJIaX COBEPIIUTE CICTYIOININE TCUCTBUS.
1. OtkpoiiTe BUA, COAEpXAIIUN CHUCTEMY BO3IyXOBOJOB, B KOTOpPYIO TpeOyeTcs
100aBUTh (PUTUHT BO3TyXOBOIA.
2. Breibepute Britanky "Cuctemsl” » manens "OBK" » &4 "CoetMHUTENBHBIE JCTATN

BO3yx0BoAa", U B cHucKe BbIOOp TuIa BRIOEPUTE COCIUHUTEIIbHBIC JI€Taln

OIIpEJIeIIEHHOTr0 TUIIA.
3. Ha manenu mapametpoB yctanoButTe ¢uaxok "IloBopoT mocne pa3memieHus",
4TOObI TMOBEPHYTh KOMIIOHEHT TIOCiIE ero pasMmenienus Ha Buzge. OTBoOJ,
pa3MeliaeMblii Ha CYHIECTBYIOIIEM BO3yXOBOJE, ABTOMATHUYECKHU MPUHUMAET
MOJIOKEHHE, COOTBETCTBYIOIIEE OPUEHTAIIMY BO3AYX0BO/IA.
4. TlepemectuTe Kypcop B TO MECTO, Kyaa TpeOyercsi MOMecTUTh (UTUHT, U
HICIKHUTE BO3IyXOBOJI, YTOOBI MpPHBS3aTh (PUTUHT K COCIUHUTENI0O HA KOHIIE

BO3yXO0BOIA. TpOﬁHHKH MO>KHO BCTaBJISITh B JTIOOOM MECTE CCKIIMK BO3AYXOBO/JA.
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BricoTHass otmeTka W pasmep (PUTHHTa aBTOMATUYECKH KOPPEKTUPYIOTCS B

COOTBCTCTBUHU C BO3AYXOBOJIOM.

5. CkoppekTupyite mnpu HEOOXOAUMOCTH TIOJOKEHHE (UTHUHTA C TOMOIIBIO

QJICMCHTOB YIIPAaBJICHHA ITIOBOPOTOM Ha (1)I/ITI/IHFC.

Paboma ¢ osnemenmamu ynpaejieHus - HA COCOUHUMENbHBIX — 0eMAaIsX

8030YX080008

OUTUHTH BO31YyXOBOJOB MMEIOT CIIEAYIOUIMHA HAOOp 3JEMEHTOB YyIpaBJieHUS,

IMMO3BOJHIOIINX PCAAKTHPOBATL UX HA BUAC.

Pasmep ¢guTHHra BO31yX0BOJA: 3JIEMEHT OTOOPAKAETCS PSAAOM C COCIUHUTEIIEM
Ha KaxJaoMm otBoje. lllenkHyB pa3Mep, MOKHO BBECTHU 3HAUECHHE IS 3a/laHUs
HOBOTro pa3zMepa. IIpu Heo6X0IMMOCTH aBTOMATUYECKH CO3/1at0TCS TIEPEXO/IbI.

DJIeMEHT C CHMBOJIOM “= TO3BOJISICT pPa3BePHYTh (QUTHHT B CHCTEME IO
TOPU30HTAIM WM MO BEPTUKAIM, YTOObI €ro OpHEHTAIUsl COOTBETCTBOBAJA
HAIpPAaBIICHUIO MMOTOKA BO3ayXxa. Mcnombp3yeTcs B ciiydasix, Korjna (UTUHT HYKHO

pa3BepHYTh, HE OTCOCIUHSS OT CUCTEMBI.

DJIEMEHT C CUMBOJIOM *-* M03BOJIAET M3MEHUTh OPHEHTAIMIO (PUTHHTA B CHCTEME.
Hcnons3yercs B cinydasix, Korjaa (GUTUHT HY>KHO MOBEPHYTh, HE OTCOEAMHSS OT
CUCTEMBI.

CumBon "mmroc" psAgoM ¢ (PUTUHIOM YKa3blBaeT Ha TO, YTO (PUTHUHT MOKHO
3aMEHUTh 00Jiee CIOKHBIM (PUTUHIOM — HampUMEpP, OTBOJ MOXKHO 3aMEHHUTH
TPOMHHUKOM; TPOMHUK MOXHO 3aMEHUTh KPECTOBUHOM.

CumBon "MuHYC" pSIOM C HEHCHOIB3YEMBIM OTBOJOM MO3BOJISIET 3aMEHUTH
(¢uTUHT O0JIee MPOCTHIM (PUTUHTOM — HANPUMEP, KPECTOBUHY C HEUCIOIb3YEMbIM
OTBOJIOM MOXHO 3aMEHUTb TPOMHUKOM; TPOWHHMK C HEHUCIIOIB3YEMBIM OTBOJIOM

MOXHO 3aMCHUTH OTBOJOM.

Usmenenue pazmepos pumunzo 6030yx060008

Jlns u3MeHeHHs pa3MepoB (UTHHTOB BO3JYXOBOJOB COBEPIIUTE CIIETYIOIINE

JICHCTBUS.
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1. Beibepute pUTHUHT B cCTEME BO3yXOBOIOB.
2. lllenkauTe  DIEMEHT  yOpPABJICHHWS  pa3MepoOM W BBEAWTE  3HAYCHHE,
COOTBETCTBYIOIIIEE TPEOYEMOMY pa3Mepy.
JIJ1st IpSIMOYTOJIBHBIX U OBAJIbHBIX BO3/TyXOBOJOB 3HAUCHHUS B TOJISX ITUPUHBI U
BBICOTHI HEOOXOAMMO BBOJMTH 1O OTAelbHOCTH. Ha pucynke 4.12 pasmep oTBoja

npsimoyroJibHoro ceueHust Mensercs ¢ 300x150 na 150%150.

Pucynok 4.12. smenenue pa3mMepoB (GUTHHTOB
Jis  CcOXpaHEHUsT COEJUHEHHH B CHCTEMY aBTOMATHYECKH JOOaBISIOTCS

NNEpEXoabl, rac 3TO BO3MOXKHO.

3amena ¢MI’I’ZMH206 bonee croxicHbiMuU UnU bonee npocmuimu

J1y1st 3aMeHbI (QPUTUHTOB COBEPIIUTE CICAYIOIINE TCHCTBHS.

1. Bribepure GuTHUHT (TPOHHUK, OTBOJI WU KPECTOBUHY) B CUCTEME BO3JIyXOBOJIOB.
PsmoM ¢ puTHHTOM TOSIBATCS 2JIEMEHTHI YIIpaBieHUs cUHEro 1Bera. Korma Bce
UMeEoIIHecs: Ha (PUTHUHTE COCTUHUTENH 3aHATHI, IPYTHUe MOTEHIIUATBHBIC OTBOIBI
noMeyarTcss 3HakoM 'tomroc".  PsggoM ¢ HEMcnoab3yemMbIMM  OTBOAAMU
MPUCYTCTBYET 3HAK "MUHYC", KOTOPBII MO3BOJSET YAAIUTH JUIIHUE OTBOJIBI, TEM

CcaMbIM 3aMEHUB (DUTHUHT 00JIe€ MPOCTHIM (DUTHHTOM.
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Pucynok 4.13. JIoGaBiieHre K OTBOJY OTBETBJICHUSI

2. UToObI K OTBOY T0OABHTH OTBETBJIICHHE, IICIKHUTE 3HAK "MToc” (pucyHok 4.13).
B npuBeeHHOM BBbIlIE IPUMEPE OTBOJ 3aMEHSAETCS 00JIee CIOKHBIM (PUTHUHIOM —
TPOMHUKOM. Eciu NprCOeIMHUTD K OTKPBITOMY OTBOAY TPOMHHUKA BO31YXOBOJ, HA
MECTE OCTAaBUIETOCS ITOTEHLMAJIBHOIO OTBOJA IOSABIIAECTCS 3HAaK 'IUIOC", Kak

MOKAa3aHO Ha TPOWHUKE ciieBa (pucyHok 4.14).

b b &

Pucynoxk 4.14. JIoGaBiieHre K TPOMHUKY OTKPBITOTO KOHIIA JJIs1 PUCOCTUHECHUS

OTBCTBJICHUA

Ilosopom ¢pumunea

Jlyist moBopoTa (pUTHHTA COBEPIINTE CISAYIONINE JEHCTBUA.

1. Bwibepure GuTHUHT (TPOWHHK, OTBOJ WJIM KPECTOBHHY) B CHCTEME BO3JIyXOBOJIOB.

T

2. Hlenxuute **, 4TOOBI U3MEHUTH OPUEHTALINIO (PUTHHTA.

£

3. llenkuute ** emre pa3, YTOOBI MOBEPHYTH OTBOJ erie Ha 90°.
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[Mpu xaxaom mienuke GUTUHT ToBopaumBaetrcs Ha 90° (pucynok 4.15). Ha
CIIEAYIOLIeH WJUIIOCTPALlMU IIOCJ€ MEpBOro IIeq4yka OTBOJ ObLI MOBEPHYT Ha

90°rpanycoB; mocie BTOpOro mieadka — emie Ha 90°.

AR

Pucynoxk 4.15. IToBopot putunra

Paszeopom ¢pumunea

Jl1s pa3BopoTa PUTUHTA COBEPILUTE CIEAYIONINE ACHCTBHUS.
1. Beibepute pUTUHT (TPOWHUK UM KPECTOBUHY) B CUCTEME BO3/TyXOBOJIOB.
2. Illenkuute “=, 9TOOBI U3MEHUTH OPUEHTAINIO (PUTHHIA TI0 TOPU30HTAIN WA TIO

BEPTUKAIIU.

t ¥

=

Pucynok 4.16. Pa3zBopoT putunra

[Tpu xaxaoM meadke GUTHHT pa3BopaunBaeTcs Ha 180°.
H3zmenenue yenoe pumunzos

Yrael OTBOAOB W OTBETBICHUN TPOMHUKOB MOYHO H3MEHATH MYTEM

MPUCOCAVMHEHHST BO3JyXOBOJAa K MOJACIMPYEMOMY OTBOAY C TMOCICAYIOUUM
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MepeTaCKUBAaHNUEM OTKPHITOTO KOHIIA BO3AyXOBOIa JJIsl TIOJIyIeHHS TpeOyeMoTo yria.

PucoBaths BO3mMyXxOBOJ HEOOXOIMMO Ha TUIAHE AdTaka, OJHAKO TOCIE COCIUHCHUS

BO3JIyXOBOJa C OTBOJOM (DUTHHTA KOPPEKTHPOBATH YroJl MOXKHO Ha JIFOOOM BHJEC

(mnane, dacane, paspese unn 3D Bune).[lns u3menenus yria (UTUHTA COBEPLINTE

CIEIYIONINE NEHCTBUS.

1. Beibepure oTBOA WM TPOMHUK Ha BHUJAC B IUIAHE, IICIKHUTE MPaBON KHOMKON
MBIIIA COSAMHUTENb HA OTBOJIE, YTOJ KOTOPOTO TPeOyeTCs CKOPPEKTUPOBATH, U
BbIOEpUTE "PucoBath Bo31yX0oBOI".

2. Ileperammre mnpeaBapuTeabHOE H300pakeHHE, YTOObI J00aBUTh K (UTHUHTY
CEKIIUIO BO3yX0BOJIa, U HaxxMute "M3MeHuTs".

3. BriOGepute coeMHUTEL HA OTKPHITOM KOHIIE HOBOM CEKIIMM M MEPETAIIUTE €ro J0

Tpedyemoro yria (pucyHok 4.17).

2
e
F

Pucynok 4.17. I3smenenue yria puTUHra
Pazmewenue apmamyput 6030yx060006

OTOT MHCTPYMEHT TO3BOJISIET TOOABIATH B CHCTEMBI BO3JYXOBOJIOB apMarypy
BO3/yXOBOJIOB, TaKyl0 Kak gemIidepsl. ApMaTypy BO3yXOBOJOB MOXHO JOOABIISAThH

Ha BHUJIaX B IUIaHe, BUAaX pa3pesa, Buaax (acaga u 3D Bugax.

3aoanue evicomnoii ommemxu KOMNOHEHMa

YroObl 106aBUTH apMaTypy BO3AyX0BO/a, COBEPILIUTE CIEIYIOLINE NEHCTBUS.
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1. OtkpoiiTe BUA, COAEPNAIIUN CHCTEMY BO3IyXOBOJOB, B KOTOpPYIO TpeOyeTcs
100aBUTh apMaTypy BO3LyXOBOJIA.

2. BuiOepute Biiaaky "Cucremsl" » manens "OBK" » & "Apmarypa Bozayxosoaa",
U B criicke "Bpi0op Tuma" ykakute TUI apMaTyphl.

3. Ha manenu mapamerpoB yctaHoBuTe (iaxok "[loBopoT mocie pasmerieHus",
YTOOBI IOBEPHYTh KOMIIOHEHT MOCJIE €r0 pa3MElICHUs Ha BUJIE.

4. IlemykoM MBIIIKA PA3MECTUTE apMaTypy.

5. Ha manutpe cBoiicTB BBeAauTe 3HaueHHe "CwmelieHue", onpenesnsionee oOTMETKY

apMaTypsbl BO31yXOBOJIOB.
Pa3menieHue MeXaHUYe€CKOT0 000PYy10BaHUS

DTOT MHCTPYMEHT UCIOIB3YETCS sl pa3MEIIeHNus B TpyOOIIPOBOIHOM crucTeMe
TaKMX KOMIIOHEHTOB MEXaHMYECKOrOo OO0OpyAOBaHHS, KaK OOWIEphl U pPeOpUCTHIE
paauatopbl. COBEpIINTE CIETYIOIINE JCHCTBHS.

1. B Jlucmerdyepe mnpoekTa OTKPOWTE BHJ, HAa KOTOPOM OYAET MNPOU3BOIUTHCS
pa3MelIeHe MEXaHMYECKOTO 000py1I0BaHUSI.

2. B obGnactu pucoBaHus yBeaW4ybTe MacIiTabd mM300pakeHus o0JacTd, B KOTOPOM
OyneT pasMemarbCcs MEXaHHYeCKoe O00OpyHOBaHHWE UIA TPYyOOIPOBOIHOM

CHUCTCMBHEI.

3. BriGepute Bkiagky "Cucremsl" »mnanenb "MexaHudeckoe oOopynoBaHue" » (5
"MexaHnnyeckoe oOopynoBanue", u B cnoucke "Bpibop Ttuma" BbeiOepuTe

00opyI0BaHUE OTIPEICIICHHOTO THIIA.

4. YOenurech B TOM, YTO Ha JICHTE BBIOpAH pEXUM O "Mapku nipu pazMmenieHun',
o0ecreynBaoIi aBTOMaTHYECKOEe HAaHECEHUE MapOK 00OpyJIoBaHUA. 3aTeM Ha
ITaHEJIN ITAPAMETPOB 3aJaNUTe IMapaMETPbl MAPKUPOBKH.

5. Ha manenu mnapaMeTpoB BKJIIOUMTE WIM OTKJIIOYUTE PEXUM IOBOpPOTa IMOCHE
pa3Menienus. Eciu Hy»KHO OBEpHYTh 000pYyI0BaHUE Ha BUJE, TO MOXKHO HaXaThb
kinaBuiry [TPOBEJI, npexnae yem pasmectuth ero. Kaxpgoe HaxaTue KIIABUILU

ITPOBEJI noBopauuBaeT o6opynoBanue Ha 90°.
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6. IlepemectuTe Kypcop B TO MECTO, Kyda TpeOyeTcsi MOMECTUTh MEXaHHYEeCKOe

o0opy0BaHUE, U METKHUTE MBIIIBIO.
Yka3zaHue MeTo/1a onpe/ie/IeHUs MOTePhb AaBJICHUSA

MoXHO yKa3aTb METOJ OMpENeTCHUs TOTepPh MaBJICHHS ISl (PUTHHTOB U
apMaTypbl BO3AYyXOBOJOB U TpyOompoBoaoB. Ilapamerpsl ompeneneHus MOTepb
JABJICHHUS JUII HUX BCErJa YCTAHABIMBAIOTCA s dSK3eMiuripa. [lo ymomuanuto
napamMeTphl OMpEeNeTICHUs TOTEePh JABICHHUS s (UTUHTOB TPYyO 3aHaroTCs IS
merona «Mcnonp30BaTh ONpenesieHHE Ha TUIIOpa3Mepe» B Penakrope CeMEnCTB.
Ecnim T1peOyercs W3MEHUTh CBOWCTBA THNA IS COCIMHHUTEIBHBIX JIeTajeH
TpyOOIIPOBOJIOB M apMaTyphbl B NMPOEKTE, MOXKHO HCIOJb30BaTh TUAJIOrOBOE OKHO
«CBoiicTBa TUMa». [[1s 3TOro Ha NaJIUTPE CBOMCTB HYKHO HaXKaTh «VI3MEHUTH THID)
U BBIOpaTh Apyrod metoj ompeneiaeHuss mnorepb. C MOMOIIbIO MATUTPHI CBOWCTB
MOXHO IIEpEONpPENECIUTh CBOMCTBA HK3EMIUIAPA JUISI COCAUHUTEIBHBIX JeTalieh
TpyOONpoBOJOB U apmatyphl. [l 3TOro Ha mamuTpe CBOMCTB, B pasieie
«O0opymoBaHuey», HY’)KHO BBIOpATh IPYroil METOJ OMpPEAENICHUS MOTePh, OTIUIHBIN
oT MmeTona «Mcnob30BaTh ONPEAECICHUE HA TUIIOPA3MEPEN.

CoenuHuTENbHONW J€TaTUM WM apMarype B Revit mpu co3maHuM CUCTEMBI
npucBanBaetcs 3HaueHue u3 Tadbmmibel ASHRAE (B 3aBuUcHMOCTH OT BBIOpaHHOTO

METO/JIa OTIPEACIICHUS TTOTEPH ).

3aoanue memooa onpedenenus nomeps 01 IKIEMNIAAPA COCOUHUMETbHOUL

oemanu uiu apmamypol

Jns 3amaHug  MeEToAa OMNPENCNICHUS IMOTEPh COBEPUIUTE CIEAYIOIINE
JICUCTBHUSI.

1. BeibGepurte pUTHHT WM apMaTypy BO3IyXOBOJa WA TPYyOOIIPOBO/IA.

2. BoiOepute B chnmcke Ha MAJIUTPE CBOWCTB METOJ ONPEICICHUS IOTEPh

JaBJICHHUA B Ka4YCCTBC 3HAYCHUA IIapaMCTpa ((MCTOI[ OIIPCACIICHUA IIOTCPb).
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[Ipu BBIOOpEe MeTomOB «OmnpeneneHHbl KOdPGUIUeHT» UiIu «Y JeibHbIe

MOTEPU» MOKHO yKa3aTh 3HAYCHHE NIl BHIOPAHHOTO METO/1a MOTEPb.

3. BriOepute B pazaene «Hactpoiiku wmeToma omnpeneneHus IMOTepb»

komaHny «PemaktupoBarb». Ykaxute B nuanoroom okne «llapametpsp»

3Ha4YeHUEe IS BBIOpAaHHOrO MeToja TmoTeph. llpu 3aganuu Metojaa

OTpeIeJICHHS TOTePh HEOOXOAUMO YUUTHIBATh, UTO:

® i1 BO3AYXOBOJOB B Revit BKJIIOYEHBI  CJICAYIOIINE METO/bI
ONpeIeJICHHS IOTEPD :

0 «Koadpdumnuent uz rabaunst ASHRAE»
0 «OmnpeneneHHbIN KOAPHUITUESHT»

O «YJAenbHbIE MOTEPU»

0 «He onpeneneno»

e s TpyOOmpoBomOB B Revit BKIIOUEHBI CIEIYIONIHE  METOJIbI

ONpeAeICHUS TTOTEPD :

0 «Koadpdumuent K u3 tabauipn»

0 «OmnpeneneHHbIN KOAPHUITUESHT»

O «YJAenbHbIE OTEPU»

0 «MHcnonb30Bath onpeaeieHue Ha TUIIOpa3Mepe»
0 «He onpeneneno»

® CTOpPOHHHE Pa3pabOTYMKUA MOTYT CO3/1aBaTh JJIsl (PUTUHTOB M apMaTyphl
JIOTIOJTHUTENIBHBIC METOJIBI TTOTEPh, KOTOPHIE MOTYT OTOOpPaXaThCS B 3TOM
CIIHCKE;

e i npuMmeHeHus B Revit nanubix Tabmuisl ASHRAE coenunutenbHas
JeTanb WU apMarypa JOJDKHBI OBITh YacThIO CBS3aHHOM CHUCTEMBI C
3aIaHHBIM HaIlPaBJICHHEM MOTOKA,;

® BO3MOXHBI ClydaW, Korja JUisl BBIOPAaHHOTO SJEMEHTa HEBO3MOXKHO
IpUMEHHTH 3HaueHue u3 Taomuiel ASHRAE, nanpumep, ecau B Hel

OTCYTCTBYCT OIIMCAHUC OJIA CO@HHHHTGHBHOﬁ JCTaJiIi HWJIN C€CJIM HC
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YKa3aHO HaIlpaBJICHWE MOTOKA — B TAKUX CIIy4asx 3HAYCHHE IMapaMmeTpa
«ITanenue napneHus» OyAET MyCTHIM,

e mapamerpbl «OmnpeneneHHbld KodhPUIMeHT» u «YaenbHble TOTEpU»
HEJOCTYIIHbI ISl (PUTUHTOB WJIM apMaTypbl, YHUCJIO COEIUHUTENEH

KOTOPBIX MPEBBIIIAECT 2.

Ykazanue memooa onpedenenun nomepo 011 munopazmepos

coeOuHumebHbIX OemaJieil mpyoonpoeooos

Jlist i3MeHeHust cemeiicTBa (PUTUHTOB TPYOOMPOBOAOB HCHOJNB3yeTcss PemakTop
cemeicTB. COBEpIINTE CINEAYIONIME JCUCTBUSL:

OTkpoiiTe TUaIoroBoe OKHO « TumopasmMepsl B CEMEUCTBEY.

B pasnmene «OOGopynoBanue» s mapamerpa «MeToj oOmpeaeseHus MOTEPH
BbIOepUTE 3HaUeHHE « Tabmuunblil ko3 punuent K.

Hns  3navenus: «Tabmuunsiii  kodpdumment K» BeiOepute Tabmuiy B
PaCKpbIBAIOILIEMCSI CITUCKE.

3arpy3uTe CEMEMCTBO B MPOEKT U 3aKPOMTE €rO0.

BriGepute ¢duTUHr, W 3aTeM Ha MaTUTPE CBOWCTB BHIOEpUTE NJIsi MapaMeTpa
«Meron omnpeneneHus nOTepb» 3HadeHHe «lMcmonb3oBaTh OINpeAeseHne Ha
TUTIOpa3Mepe», YTOObI MPUMEHHUTH IMapaMeTpPhl, 3aJIaHHbIE B PenakTope cemMeicTs.

Mo>xHOo IMOATBCPANTD, KaKou u3 MCTOAOB OIIPCACICHUSA ITIOTCPh UCIIOJIB30BAJICA,

IIpru CO3AaHUM OTUCTA O MOTCPAX AABJIICHHA B TPY6OHpOBO,Z[€ HJIM BO3AYXOBOJC — CM.

pas3acia COSI[aHI/Ie 0T4YCTAa O IIOTCPAX AABJICHU.

Ecau cucrema sBisercs CBHBHOﬁ, TO 3HAYCHUC NIaACHHUA OABJIICHUSA Ha (i)I/ITI/IHl“e

uin apmarype OyaeT o0o3HaueHO mpu nomolnu mnapamerpa «llajgeHue naBieHUsD.

Eciu ¢utuHr wimm apmarypa HMMeEET HECKOJbKO TpaekTopuil (Oosee nBYX

coenuHuTene), To 3HadeHUe napamerpa «llameHue naBneHus» OyneT IMyCTHIM.

O6paTI/ITe BHHUMAHHUC, 4YTO 3HAYCHUC «HaI[CHI/Ie JaBJICHUA» BKIIIOYACT B cebs nagcHue

JaBJICHUA JId COGHHHHTeHeﬁ. HaHpHMep, COCIUHUTCIIb ApMAaTyphbl, B OTIIMYUC OT

¢uTHMHra, UMEEeT BCTPOCHHBIM MapameTp MajeHus aasieHus. MtoroBoe naaeHue
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JaBJICHUSA JJI1 apMaTrypbl MPEACTaBIseT COOOM CyMMy IBYX 3HAYCHHM MaJCHUS

JaBJICHUA.
Pasmemeuue CanumapHo-mexHuuecKux npu60p03

CaHUTapHO-TEXHUYECKUE MPUOOpPHI BO MHOTHX CIy4asx pa3MelalTcs Ha
OCHOBE, KOTOPOH MOXET CIY>KUTh BEpTHUKaJbHAs TpaHb, TpaHb WIW pabodas
IJIOCKOCTb.

Jlns pasmenieHrs CaHUTAPHO-TEXHUYECKUX MPUOOPOB COBEPIIUTE CIETYIOLINE
JNEUCTBUSL.

1. B Jlucmerdyepe mnpoekTa OTKPOWTE BHJ, HAa KOTOPOM OYAET MNPOU3BOIUTHCS
pasMeleHue npuodopa.

2. B JlucneTryepe npoekTa IEIKHUTE MPaBoi KHOMKOMN BUJ, BeiOepuTe "[IpuMeHuTsh
CBOMCTBA Ia0JI0HA K TEKYIIEMY BUIY'", a 3aTeéM B Aua’ioroBoM okHe "[IpuMeHuTH
mabnoH Buaa" Beioepute "Canrtexnuka — miaH". [lla6non Buma "CaHTexHHKA —
miaH" JOCTYNEeH NpH CO3JAaHUM TPOEKTa C HCIOJIb30BAaHMEM IHa0JoHa
MEXaHUYECKOTO 000PY0BAHUS IO YMOTYAHHUIO.

3. Ilepeitnute Ha Brianky "Cucremsl" » nanenp "CaHTeXHUKA U TPYyOONPOBOIBI" »

S u BEIGepUTE KOHKPETHBIH THII IPHOOPOB B PAacKPBIBAIOLIEMCS CIucke "BbiGop
thna".

4. Ha nente yOeauTech B TOM, YTO BBIOpaH pexkum "Mapku mpu pasMenieHun",
o0ecrieunBarOIIMi aBTOMAaTHYECKOE HAHECEHUE MapKu mpudopa.

5. Jns co3manus MapKu C BRIHOCKOM Ha TMaHEIW mapaMmeTpoB BbiOepute "BrrHocka"

N YKAXXKUTC OJIUHY.

6. Beibepute  Bkiagky — "Pa3MecTuTh  caHTeXHWYEeCKHl — mpuOOp" » aHENb
"Pazmenienue" }@, MICIIKHUTE Qﬂ AN t , 9YTOOBI 3aJ1aTh KOMIIOHEHT-
OCHOBY.

IIpu pa3menieHnr CaHUTAPHO-TEXHUICCKOT0 IpruOopa Ha pabouel MIOCKOCTH MOXKET
MOHAI00UTHCS BHIOPATh MIOCKOCTh B IUAJIOrOBOM OKHe "Pabouast miocKoCcTs" Win ¢

MOMOILbIO HTHCTpYMEHTA "BpIOpaTh MI0CKOCTH" HA TAHEIN MapaMeTPOB.
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7. TlepemectuTe Kypcop B TO MeCTO, Kyaa TpeOyeTrcs MOMECTHUTh Hpudop, u
mienkaute. [Ipu HeoOXOIUMOCTH MOBEPHYTHh MPUOOP MOKHO Ha)KaTh KIJIABUIITY
npobena, Mpekae 4eM pa3MeCTUTh €ro Ha Buje. Kaxkjoe HaxaThe KiIaBUILU

«IIpoGen» moBopaunBaet rpudop Ha 90°.

ﬂOﬂOﬂHumeﬂbele memvl Ol CAMOCMOSIMENIbHO20 UusyueHus (Mamepucm

00CMyneH no 2UnepCcCuliKam)

1 IIppuMeHEHHE K TDV6OHDOBO,H8,M 3aJIMBKM LIBETOM. MO’KHO C€O34aTh ILIBETOBBIC

CXeMbl W WCIIOH30BaTh 3aJIMBKY IIBETOM B Ka4yeCTBE YCJIOBHBIX 0003HAYEHUI
Pa3IMYHBIX aTpUOYTOB, CBSI3aHHBIX C TPYOOIIPOBOJIAMHU B MPOEKTE.

2 IlpoBepuTh CHCTEMBI TPYOONPOBOAOB. IDTOT HMHCTPYMEHT HCIONb3yeTCsS MAJis

aHaJIM3a CO3JIaHHBIX B MTPOEKTE CHCTEM TPYOONPOBOIOB U JIJISl IPOBEPKU TOTO, UTO
KaXK/1as U3 HUX OTHECEHA K CO3/IaHHOW IMOJIb30BATENIEM CHCTEME M HaJIC)KAIUM
o0pa3zoM coeTMHEHA.

3 DOopMHUPOBAHUE OTYETA O MOTEPSX JaBicHUS. MOXKHO C(I)OpMI/IpOBaTI) OTYET O

MOTEPSIX JaBJICHUS B CHCTEMax BO3yXOBOJOB U TPYO B MPOEKTE.

4 [Mapamertpsl cucteM. Busyanuzanus 1 pyHKIHMOHUPOBAHUE KOMIIOHEHTOB CHUCTEM

B IIPOCKTC OIIPCACIIAOTCS IMapaMeTpaMu, 3aJaHHbIMU AJIA Ka}KILOﬁ KaTeropuu.
Co3nanme cucremM BO31yXOBO/JI0B

CucrteMbl BO31yXOBOJIOB B Revit — 3T0 jorudeckue OOBEKTHI, 00JIeTYaroIIne
pacueT pacxojJla W  pa3MEepoOB  BO3JyXOBOJOB. Pa3MecTMB B  IpPOEKTE
BO3JIYXOIPUEMHUKN W MEXaHWYECKOe OO0OpyIOBaHME, MOXKHO TMEPEXOIUTh K
CO3/IaHUIO MPUTOYHOM, PEIUPKYISAIMOHHON M BBITSHKHOM CHCTEM JJISi COSTUHEHMS
KOMITOHEHTOB THX CHCTEM BO3JIyXOBOJaMHU.

CucTteMbl BO3IyXOBOJIOB CO3JAI0TCSI OJTHUM U3 JIBYX CIIOCOOOB:
® ¢CIM BO3AYXONPUEMHUKHM M MEXaHWYECKOoe O0O0pyJI0BaHHE TMEPBOHAYAILHO

pasMCOICHBI B IIPOCKTC, TO OHWU HC HA3HAYCHBI CUCTCMC, U ABTOMATHYCCKU
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HA3HAYalOTCS CHUCTEME TMpH J00aBICHWHM BO3AYXOBOJAA ISl COEAMHEHUS
KOMITOHEHTOB;

® KOMIIOHEHThl MOXXHO BbIOMpaTh M BPYUHYIO A00aBIATH B CHUCTEMY, WU IIOCIIE

HA3HAYCHHUS KOMIIOHEHTOB cUcTeMe B Revit MoxHO GpopMHUpOBaTH U KOMIIOHOBATH
BO31YXOBOJBI.

JIns mpoBEpKH, BCE JM KOMIIOHEHThl HA3HAYEHBI CHCTEME BO3IYXOBOOB,

HCIIOJB3YCTCA HI/ICHCT‘-IGD HMHXXCHCPHBIX CUCTCM.

[Io ymonyaHui0O HMMeEETCsl TpPU THIA CHUCTEMbI BO3AYXOBOJOB: '"IIpuTOUYHBII
Bo3ayx", "Penupkynupyromuit Bo3ayx" u "OtpaboTaHHbIi Bo3ayX". s 00paboTku
JIPYTUX TUIOB KOMIIOHEHTOB M CHCTEM MOKHO TaK»K€ CO3/1aBaTh MOJIb30BATEIbCKUE
TUNBI CHUCTEMBbI. Hampumep, MOXKHO C€O31aTh MPUTOYHYK) CHCTEMY BBICOKOIO
napieHusi. KpoMe TOro, MOXXHO HM3MEHHUTH MapaMeTpbl TUIA JJIsi TUMA CUCTEMBI,
BKJIIOYasi TepeorpeaeneHne Trpaduku, MaTepHalibl, pacyeTbl, COKpAalICHHE WU
0003HauY€eHUs MMOAHEMOB/OITYCKOB.

[Ipy mpoeKTHpPOBAaHUHM CHUCTEMBI MEXAaHMUYECKOTO O0OpYyIOBaHUS HEOOXOAMMO
MOJIb30BATHCS CIEHUAIBHBIMYA BUAAMU, IPEIHA3HAYCHHBIMU JIJIs1 JAHHOM KAaTErOpHH.
OTO JaeT BO3MOXHOCTh pa3MellaTh M IMPOCMATPUBATH KOMIIOHEHTBI B CHUCTEMAX.
ITockoabKy KOMIOHEHTBI pa3MENIAlOTCs Ha ONPEACIICHHON BBICOTE B IPOCTPAHCTBAX
MIPOEKTA, CO3JaBAEMBIE BUJIbI IOJKHBI UMETh COOTBETCTBYIOIIUIN CEKYIIUN THANA30H
Y KaTErOpHIO.

B Revit npeaycMOTpeHO HECKOIBKO MIA0JIOHOB JJIi aBTOMATHYECKOTO 3aj[aHus
MHOTMX U3 CBOMCTB BHJIOB, HEOOXOUMBIX JJIS ONPEJCICHHUS BUIOB JJI1 KOHKPETHOM

KaTeropuu — cM. pazjaen [Ipumenenue mabdaoHa K BUTY.

Co3zoanue RpUMOUHDBIX, PEUUDKYIAUUOHHBIX U 6BIMAINHCHLIX CUCIIEM

6030YX0600086

[Ipu BbIOOpPE BO3AYXONPUEMHUKA MM  KOMIIOHEHTAa MEXaHHYECKOTO

O60py,Z[OBaHI/I$I, KOTOPbIC HC Ha3HAYCHBI CUCTCMC, MOKHO BBITIOJIHUTH CJICAYIOHICC!:
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1. PucoBanmne BO3AYXOBOAOB OJId1 COCAMHCHHUA KOMIIOHCHTOB. Ecan BO3AYXO0BOJ

HA3HAYaeTCSd CHCTEME, TO BO3JAYXONPUEMHHKH W MEXaHWYECKOe 000py/IOBaHUE,
COEIMHEHHbIE C HUM, 100aBJISIOTCS B TY )K€ CAMYIO CHCTEMY.

2. Co3mgaHue CHCTeMbl BPYYHYIO C HCIOJH30BAHMEM KOMAH] Ha TAHENIH JICHTHI
"Co3nanue cucteM". Tum BbBIOpAaHHOTO KOMIIOHEHTA OIpeesseT, KakoW THI
CHUCTeMBl MOXHO co3aaTh. Hampumep, npu BbiOOpe nuddy3opa BO3BpaTHOTO
noToka B RevVit BeITIOMHAETCS CO3MaHME CHCTEMBI BO3ayX0BOAOB. [Ipu BeIOOpE
TEIUIOBOrO0 Hacoca B ReVit MOXXKHO co3laTh CHCTEMY BO3JyXOBOJIOB, CHUCTEMY
AIIEKTPONUTAHUSI WIIA CUCTEMY TPYOOIIPOBOJIOB.

JI71s1 co31aHusl CUCTEM BO3AYXOBOJIOB COBEPIIUTE CIEAYIONIUE AEHCTBHUS.

1. Ha Buze B miaHe MeXaHUYECKOTO 00OpY0BaHUS BHIOEPUTE OJIUH WJIU HECKOJIBKO
Bo3nyxonpueMHUKoB. Ilepelinute Ha Bkiaaky '"PenaktupoBanue" »'"Coznanue
CUCTEMBI" }@"BOSH}/XOBOI{".B mranoroboM  okHe  "Co3maHme — CHUCTEMBI
BO3JyXOBOAOB" BBINOJHUTE CIACAYIOMUE JCUCTBUS: THUN CUCTEMBL: THII
BO3JIyXOIPUEMHHUKA, BRIOPAHHBIN HA BUJIE, ONIPEICIISACT, KAKOMY THUITY CUCTEMBI OH
MOKET ObITb Ha3zHaueH. [[1s cucTteMbl BO3AYXOBOJIOB CTAHIAPTHBIMH THUIIAMU
cucteMbl sBisiOTCS  "llpuTtouHblid  Bo3ayx", "Pemupkynupyrommii  Bo3nyx',
"OtpaboTtanHbiit Bo3ayx". IIpu BeIOOpE MPUTOYHOTO BO3AYXOPACTIPEACTUTEIS THIT
CHCTEMBl AaBTOMATHYECKM ycTaHaBiauBaercss Ha "lIputounsiii Bo3ayx". Jliud
00paboOTKM APYruX THIOB KOMIIOHEHTOB W CHCTEM MOXXHO TaKXe CO3/1aBaTh

II0JIb30BATCIILCKUE THUIILI cUCTeM. MMs cucTeMBbl YHUKAJIBHO I/I,HGHTI/I(I)I/IHI/IpyeT

cucrteMy. Revit nmpemaraer umMst CHCTEMBI HITH MO>KHO BBECTH CBOE UM,

4. Haxwmute kHonky OK. IIpeaBapuTenbHO HE Ha3HAYEHHAS] CUCTEMA NIEPEMEIIAETCS
B nanky "Mexanudeckoe obopyaoBanue" B Jlucrnerdyepe HHKEHEPHBIX CUCTEM.

5. Haxmure & "BeiOpars  obGopymoBanue" M BHIOEPUTE  MEXaHUYECKOE
oOopynoBaHue [jsi cucteMbl. [Ipu Haau4yuM HECKOJbKUX COCAUHEHUUN s
BBIOPAHHOTO MEXaHWYECKOro OO0OpYyJI0BaHHS B JHAJIOrOBOM OKHE "BbiOop

coenuHATENA" BBIOEpUTE coenuanTeNs U Haxkmute "OK".
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& H
6. Ilenxaute E?‘ "CdhopmupoBarb KOMIOHOBKY" unu = "Co3math 3amojHUTENb".
AxtuBupyercs Bkiagaka "ChopMupoBaTh KOMIIOHOBKY".
7. Ha manenmu mapamerpoB HaxmuTe KHomky '"Ilapamerpwi", dYTOOBI OT-
b

KpBITh auajioroBoe  okHO  "IlapameTpsl mpeoOpa3oBaHUs  BO3JIYXOBOJOB',

MO3BOJISIOLIEE 33JaTh CMEIIEHHUS M THUIBl BO3TyXOBOJOB/TMOKHMX BO3yXOBOJOB
JUIS MaruCTPaJIbHBIX CEIMEHTOB M CETMEHTOB BETBEH, a TAKK€ MaKCUMaJlbHbIE
JUIMHBI THOKUX BO3/TyXOBOJIOB JIJIsl CETMEHTOB BETBEI BO3/1yXOBO/IOB.

8. Yb6enurecy, uro Ha Bkiaake "CdopMupoBaTh KOMIIOHOBKY' Ha)kaTa KHOIIKA
"Pemenns".

9. Ha nanenu napaMeTpoB BBIOEpUTE W3 PACKPBIBAIOLIETOCS CIMCKA TUI PEILICHUS:
"Cets", "l[lepumerp" mim "llepeceuenne".

10.Ecnu B kauecTBe Tuma penieHusi BblOpaH BapuaHT "llepumerp", MOXKHO 3a11aTh
3HAYEHHUE CMELICHUsS BHYTph. 3HaueHue B noJie "BcTaBka" onpeaenser orctyn OT
OTPaHUYUBAIOLIEH paMKHU, B KOTOPYIO 3aKJIIOUEHBl BBIOpAHHBIC IJII CHUCTEMBbI
KOMIIOHEHTbI. MO0>XHO BBECTU IOJIOKUTEIBHOE WIM OTPULIATENIBHOE 3HAYEHHE,
4TOOBl PAa3MECTUTh MEPUMETP BHYTPH WM CHAPY>KU OrPAaHUYMBAIOLICH paMKu
COOTBETCTBEHHO. (CBeNEHUSI O BO3MOJKHBIX BapHaHTaX TPACCUPOBKM CM. B

pasznesne PopMUPOBAHNE KOMIIOHOBKH.

11.Haxmure | WIH mﬂﬂﬂ nepedbopa mpeajaraéMbix PeIIeHU TPaCCUPOBKU U
BBIOEPUTE TO U3 HUX, KOTOPOE JIy4Ille BCErO COOTBETCTBYET IUIAHY.
12.1Ipu HEOOXOIUMOCTH HAXXMHUTE KHONKY "M3MEHUTH" W mepecTaBbT€ CErMEHTHI
BO3/TyXOBOJIOB.
13.Haxxmure kHOMKY + "IIpuHATH KOMIOHOBKY". [l CHCTEMBI — CO3ArOTCS
BO3/TyXOBOJBbI.
[loBropuTe ONKMCAHHYIO BBIIIE MPOLEAYPY M CO3AaHUS IPUTOYHOM,
PELUUPKYJISIIMOHHON M BBITSDKHOM CHUCTEM BO3IyXOBOAOB, HCIONB3ys Jlucmneruep
MHKEHEPHBIX CUCTEM ]ISl IPOBEPKHU TOTO, BCE JIM KOMIIOHEHTbl Ha3HAYEHbI TOW WM

HHOU CUCTEME.
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Cnoco0bI pacuera u 3aJaHUS Pa3MepPOB BO3YXOBOJA0B

B Revit aBToMaTH4Yecky pacCYUTHIBAIOTCS TPeOyeMbIe pa3Mepbl BO3IyXOBOJIOB
U BBITIOJIHSAETCS. BHIOOP BO3IYXOBOJIOB JUIS CO3/1aBa€MbIX B MPOEKTe cucteM. [lanee
MIPUBEJICHBI CTIOCOOBI pacyeTa, TpeOOBaHUS K pa3MepaM B BRIOOPY BO3IYXOBOJIOB IS

CUCTEM, a TAKKE COOTBETCTBYIOLIUE TAOJIULIBI.
Onpeodenenue pazmepa 6030yx0800a

Pasmepsl BO3IyXOBOJOB pacCUUTHIBAIOTCS B Revitc yderoM IUIOTHOCTH,
JTWHAMUYECKOHN BSA3KOCTH M PacxXo/ia BO3/lyxa. 3HAUCHUS INIOTHOCTH U TMHAMHYECKOU

BA3KOCTHU BO3JyXa 3aAdart0TCAd B pPas3ciic [IapameTpbl BO3YXOBOAOB JHAJIOTOBOTO

okHa "Hactpoiiku cucrem OBuBK".

JIist 3ajaHus pacxojla BO3AyXa B KaXJAOM KOMIIOHEHTE CHCTEMBI CIEIyeT
OTPEJAKTUPOBAaTh CEMENCTBO 3TOr0 KOMIIOHEHTa W 3aJaTh A IapameTpa
"Kondwurypamuss moroka" NPUMEHUTEIBHO K COOTBETCTBYIOIIEMY COCIUHUTEIIO
3HaueHnue "Cucremusiil”, "3ananneiii" unu "Pacuetnsiii". [Io ymouanuto napameTpy
"Kongurypamnus noroka" mansa nuddy3opoB npumaercs 3HadeHue "3amaHHbI", a
000py/IOBaHUI0 KOHJUIIMOHUpPOBaHUs Bo3ayxa — "Pacuerneii". IlosTomy juist
0o0Opy/OBaHUsl KOHIUIIMOHUPOBAHMSI BO3AyXa PACXOJl pAaCCUMTHIBACTCS Kak
COBOKYITHOE 3HA4YEHME pacXxoJa BO3AyXa B IOJCOCIWHEHHBIX K CHCTEME
koMmrnoHeHTax(auddy3opax), K KOTOPbIM HaIpaBiseTCsl BO3AYHIHBIM MOTOK. Eciu
mia napametpa "Kondurypamus notoka" ykazaHo 3HadeHue "3amaHHbIN", pacxon
BO3JlyXa ONpEeIeNsieTcs 3HauyeHUEeM, 3aJaHHBIM Mojb3oBareneM. Ecnu mapamerpy
"Kongurypanus noroka" Ha3HaueHO 3HaueHue "CHUCTEeMHBIH", ISl KaXIOTO U3
KOMIIOHEHTOB, K KOTOpPbIM HampaBisieTCsl BO3IYIIHBIN MOTOK, BBIAEISETCS HOJs
pacxoja Bo3ayxa B cucTeMme, omnpenenseMmas napamerpom "Koadduiment pacxoma".
[Tapametrp "Koadbdumument pacxonga" 3amaercs B Buue 3HaueHus ot 0 mo 1; cymma
3HAUYEHUH BECOB MO BCEM KOMIIOHEHTAM, PAaCIOJIOKEHHBIM IMOcCie 000pyAOBaHUS,

paBHa 1.
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[Ipn onpeneneHun pa3MepoB BO3AYXOBOJA MOYKHO HAJOXKHUTh HAa BETBb
BO3/IyXOBOJIa 3aBUCUMOCTb, OIPAaHHYMBAIOIIYI0 MaKCHUMAJIBHYIO BBICOTY U IIHUPUHY
YYaCTKOB, MJII KOTOPBIX OIpEeAeNatoTcss pasMmepbl. JlJis BO3MYyXOBOJOB KPYTJoOro
CEYEHMs] M UIIMPHHA, W BBICOTA MOHMMAIOTCA Kak auamerp. Eciam He ynaercd
OJIHOBPEMEHHO YJOBJIIETBOPUTH YCIIOBUSM 3aBUCHUMOCTEH MO pa3Mepy U pacxonuy,
3aBUCUMOCTSIM 10 pa3Mepy Ha3zHayaeTcsi 0oyiee BBICOKHMH TNPUOPUTET, W
oToOpaxaeTcs Mpeaynpekaalee CoOo0IeHHe O TOM, YTO HEBO3MOXKHO 00€CIeUHTh

COOTBETCTBHUE BCEM MapaMeTpaM, 3aJaHHBIM JJIsl OTIPEACIICHUS pPa3MEpPOB.
Cnocoowt onpedenenus pazmepos 6030YxX060008

B Revit nognepxuBaeTcss 4YeThIpe  CTaHIAPTHBIX  CHOCO0Aa  OMpeIesICHUs
pa3MepoB BO3AYXOBOJOB: MO TPEHHIO, IO CKOPOCTH, MO ypPAaBHHUBAHUIO TOTEPh Ha

TPCHHUEC U 110 BOCCTAHOBJICHHUIO CTATUYCCKOI'O JaBJICHU.

Onpedenenue pazmepos no mpeHuro u no CKOpoCcmu

Ecnu BbIOpaH TONBKO OJMH U3 CIIOCOOOB OMPEIEIICHUS Pa3MEPOB — MO TPEHUIO
WIA 10 CKOPOCTH, pa3Mepbl MOTYT ONpEAETAThCS JIMOO TOJIBKO BbIOPaHHBIM
crnocoboM, 100 ¢ MPUMEHEHHEM JOTMYeCKOW KOMOMHAIMU 000MX CHOCO00B — C
Y4eTOM TpEeHUsI W/WiIHU CKOpocTH. Ecnu BbIOpaHO NMPUMEHEHHE TOJIBKO OJHOTO W3
CrIOcO00B, TO AJIi BO3JYyXOBO/JAa MOXKET HapyIIaThCS OJHO M3 MPaBHUJ ONpEAeTIeHUs
pa3MepoB MO TPEHHIO WM MO CKOPOCTH, HO JAPYroe AOJDKHO coOmroaarbes. Eciu
BBIOpaHbl 00a cmoco0a, pa3Mep BO3IYyXOBOJA JOJDKEH COOTBETCTBOBATh Kak
3HAYEHUIO TPEHMs, TaK U 3HAYCHHIO CKOpOCTH. Cienyrolue KpUBble, TOCTPOCHHBIE
s pacxona 1700m>/4 (mm 1000 ¢yt./mMun) 1 pasMepa Bosgyxosoxa 200 MM (riu
8 NI0WMOB) WJUTIOCTPUPYIOT pa3iuuude MEXIy IpUMEHEHHEM OOOUX CIIOCOO0B

omnpeeneHus pasmepoB B pexxumax "Mim" u "N" (pucynku 4.18, 4.19).
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AP, Ta

" wr we HE - . L, M3/4

Pucynok 4.18. Ompenenenune pa3MepoB BO3IYyXOBOAOB IO TPEHHUIO (—+) U

CKOPOCTH (=)

AP, Ta

L, m3/94

Pucynok 4.19. OmnpeneneHne pa3MepoB BO3AYXOBOJOB MO TPEHHUIO (—+) WU

CKOPOCTH (=)

Onpedenenue pazmepos no YpasHUBAHUIO NOMEPb HA MpeHue U Ho

B0CCMAHOBNCHUIO CINAMUYECKO20 0A8NeHUS

[Ipu ompeneneHuu pasmMepoB MO ypaBHUBAHUIO MOTEPh HA TPEHUE Pa3MEphI
BO3JIYXOBOJIOB TEPBOHAYAIBHO OIICHUBAIOTCS HCXOASl W3 YCJIOBHS, UYTO IOTEPH
JABJICHUS HA €IMHUILY JUTMHBI BO3YXO0BO/Ia TOCTOSIHHBI U PABHBI 3aIaHHOW BEJIMYMHE
(mo ymomuanuto —0,8175 Ila/m wumm0,10 mroitmoB Boa.ct. Ha 100 ¢yro). s
MetonoB "PaBHopelcTByromas Tpenus" u  "BoccraHoBieHue", NpUMEHSEMbBIX
B Revit, ucnone3yercs 6aza nmanubix coenuuHutenbHoi apmarypsl ASHRAE, Bepcus
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5.00.00, xoropas comepkuT HHPOPMALUIO O TMOTEPSAX JUIsI Pa3sHOOOpasHOU

COCAMHUTEIBLHON apMaTypBl.

Pacuem naoenus oasnenus

[Torepu naBieHUs paccUUThIBAIOTCS B ReVit ¢ yduetoMm reomeTpudeckoit GopMel
U IIEPOXOBATOCTH BO3JAYXOBOJOB, @ TaKXE IJIOTHOCTH M JTUHAMUYECKOW BS3KOCTHU

BO3ayXa. 3HaueHUs IUIOTHOCTU U ,I[PIH&MPI‘ICCKOP'I BA3KOCTH BO34yXad 3aJar0TCA

Kak [lapamMeTpbl MEXaHMYECKOIrO O6ODVI[OB&HI/I}I JJIA BO3YXOBOJA. ]_HCpOXOBaTOCTB
OTHOCHUTCSI K CBONMCTBaM THIa pInIb: | CEMEICTB KOMIIOHCHTOB, COACPKAIINX

BO3AYXO0BOJbI 1 COCANMHUTCIIbHBLIC ACTAIN BO3JYXOBOAOB.

B0o30yx0600 npamoyeonvrnoco ceuenus

Huxe npuBeneH mpuMep OpUrdHalia pacuera MaJieHUsl JaBJICHUS B €IMHUIAX
m3mepenuss CIIA BRevit mma  100-gyroBoro  cermeHTta  BO3AYyXOBOJA
NPSIMOYTOJILHOTO CEUeHUs ¢ pasMepamu 36 AroiimMoB X 24 mroiiMa Ipu pacxojie
Bo3ayxa 12 000 ky6.¢yToB/MuH.

e IlnotHocth Bo3ayxa: 0,0751 dbyHTOB/KYO.DYT.

e Jlunamuyeckas BA3KOCTh Bo3aymrHoW cpenbl = 0,01805 cIl (cranmaptHas as
aTMocdepHoro Bo3ayxa npu 66 rpamgycax mo apeHrenTy).

e IllepoxoBarocts: 0,0003 ¢yra (BO3ayXOBOA W3 OIMHKOBAHHOW CTAlld CpEIHEU
IJ1aJKOCTH B COOTBETCTBUM C ompenaesneHrueM Ha ctp. 35.7 cnpaBounnka ASHRAE
110 OCHOBHBIM ToJ10keHusIM 3a 2005 T.)

[lagenue naBiaeHus onpeaesieTcs CAeayOIIM 00pa3oM:
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12fL Vo’
Abf = g P (109?)

Apf = noTepu Ha TpeHWE B TEPMWHEX NONHOro N3NeHA A3BNeHA, B A0iiMExX BogAHoro cTonta

f = KO3MUMEHT TpeHMA, BeapasMepHsl i

L = grvHa Bo3myxoBons, B dyTax

D h = rapaBniadeckidi OMaeTp, B Jroimas

V = cropocTs, B diyTax B MAHYTY

P = MNOTHOCTh, B ((hyHTax Macckl Ha ky B, dyT) |b, /fit3

$oprayna AnA onpeaensHaa
MAOPaENMYECKOr o QManveTpa:
2xh+*w 2x24x36
Dh= =
h+w 24 + 36

= 28.8 = 28 205/256"

h=gricoTa, B QrofMa
W= LLMPKHE, B QAR
DTO 3HAUYEHHE COOTBETCTBYET 3HaueHUIO mnapamerpa '[uapaBiandeckuii

auaMeTp', OTHOCSIIIErocs K CBOMCTBaM BO3/1yXOBO/IA.

CKOpOCTL PACCUUTBIBACTCA € YUYCTOM ILIOMIAAN ITOIICPECHYHOI'O CCUCHUA:
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V= CHOpOCTE, B 4 Tax B MAHYTY
A= MNoWwads NonNepeYHor o ceYeH A BO3OyX0B0a3, B KBaOpaTHe X oy T
F= pacxon, B kybldeckie oy Tax B rMAHY TY

= EMHEMATIHSCEAA BAZEOCTE, B KEaOPATHBIX Cb‘_-,-rTEX B CeryHOY

F 12000cfm

=—= "2 _ 2000 FPM
A 3k 2 :
DoprayNa AnA MpecSpaszoEaHA CEHTHMY 3306 B BPUTaHCHAE eaHALE
a2 HA
1P 1——  30.48 11lb b
0.01805 cP * —— = _cmes= i =1.21291 x 105 —
100 cP ip 1fr 453.55 fr=g

HDEOGDESOEEHME AHIMYE CHOM BAZKOCTI B FAHEMEATIAHZCEY B BRZEOCTE

121291 x10—5 b

&2
F—rf=1.61544 x 107 -

0.0751 e

Mpexas Boaro, cnNedyeT PaccYiTaTe BespasimMepHos Yuiono Pelfinoneacs (Re).

DhV 28.8in = 2000FFM

Re = = 5— = 495221.116228
© 720v 720 % 1.61544x 10 *ft? /s

[MporaeHAs v pasHeH A ANeTIUyYNA- Lana anAa ko adedokueHTa TpeHkAa AnA nocks

o1t (125 . 53)“5 _ o.qq (12200003 68 001399
fr=0. Dh  Re o 28.8" 495221.116228 o

if(f' >= 0.018) f=F"
if(f'< 0.018) f= 0.85 * f' + 0.0028

f=085%f"+ 0.0028 = 0.85 = 0.0139990 + 0.0028 = 0.014699

HakoHel, pellasn ANA Apf:

12fL v 22 12 %0.014699 = 100 2000
apf = ( ) = 0751 (1{19?

~ “Dh 1097 28.8 ) =0.1528

Paccuutannoe 3HaueHuUe naacHusA OaBJICHUS  COOTBCTCTBYECT 3HAYCHMIO,

yKa3zaHHOMY B ReVit, B pa3zaerne cBOICTB BO3JyX0BO/IA.

B030yx0600 kpyanoco ceuenus pagnoti niowaou

Huxe IMPUBCACHBI IIPUMEPBLI  OINPCACIICHUSA  OKBHUBAJICHTHOI'O JUaMETpa

B Revit s Bo3myxoBojga Kpyriio WM OBaJbHOW (POPMBI C TOW JKE IUIOIIAIBIO

CCUCHUS, UTO U Y IPAMOYI'OJIbHOT'O BO3AYXO0OBO/4.
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[IpsimoyronbHas popma:

D. = sxBMBANEHTHLIH AWIMETR

8= AMHa OAHOR CTOPOHE EO3AYKOB0AS, B AHIMAMEK
LMK MANTMMET DS

b= AnWHa CMEXHOM CTOPOHE! BOSAYXOEDAS, B AHIFAMEX
M MAATMME TS

_ 1.30(ab)%5%
g (a + b}D.ZED

BO3)IYXOBO)I OBAJIBHOT'O CCUYCHUA.

A= BonelWan OCk MNOCKOMD BOZAYX0BOAS OBaLHOMD CEYEHIA

8= ManaA ock NNOCKOrO BO3AYX0BOAR

P = NEpWMETP MIOCKOMD BO3OYXOBOAR OBAMLHOMD CEYEHUA
P=ma+2(A—a)

AR= nnowags NonepeYHoro CeHeHNA OBENEHOMD MNGCKIrD
BOSOyXO0BOOE

ma?
AE"=( 2 )+ alA—a)

1.55 4 RU625
= p0250

Dyw= rnapaEnHeckid QUamMeTp
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5. IPUMEP CO3JAHUSA CUCTEM OTOIVIEHUA "
BEHTHUJIAIINN

B craproBom okHe HeoOxomumo BbIOpaTh [IlaGioH  MexaHWYECKOro

obopynosauus (MEP) (pucynoxk 5.1).

REdig-5- e 0N = LB\ Aubodesk Rl 018 - CTHEHECKAR BEPCUR - Nocatames gl

M5 L boeenmtur M D - OX

Apmmeexiypa  Komerpysn Coctemm  Berain  Anmoracm Anaswy  Bopunnreenim  Copuecress pobors  Bes  Ynpsestene  Hagopoion  Vhacwm S

lpoekThl

(S

Cemedctea

AUTODESK
REVIT

it e autodesk.com. revit-rus o

Pucynok 5.1. CtapToBO€ OKHO ITPOrpamMMBl

CucreMa BeHTHJISILIHH

PucoBanume CHCTEMBI BEHTWJALIMM MOKET BBIIOJIHATBCA B  PA3JIMYHBIX
nocienoBarenabHocTsX. [lo Hambosiee mpocTo W3 HHUX HEOOXOAMMO CHauaja
paccTaBUTh BO3yXOpACIPENECIUTENIM U 000pYyJOBaHUE, 3aT€M Pa3BECTH OCHOBHBIE
BO3JIYXOBOJIbI, M JaJiee MOJKIIOUNTh MX OTBETBICHUSIMHU K 000pYyI0BaHUIO. MOXKHO
CHayaJla MPOJIOKUTh MAarucCTpaJibHbIE BO3AYXOBOJbl M YCTAaHOBUTH OOOpYJOBaHHE,
3aTEM  PacCTaBUThb  BO3AYXOpaCIpENeNuTeNd, MW  Jajee  MNOAKIIOYUTh  HUX
OTBETBJICHUSIMU K MaructpaisiM. llepen moctpoeHueM CHCTEMBI BEHTUJISLIUU
HEOOXOJAMMO HACTPOUTh MMAPaMETPhl CHUCTEMBI, JJII YEro HY>KHO BBINOIHUTH
CIEAYIOLINE JEUCTBUS.
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1. Bo Bkiaake «CucteMbl» HaxkaTh «Bo3ayxoBom» (pucyHok 5.2)

Cuctemel

e
L . |1 o
MzmedaTe NMHUTENE TBKIiA Bozgyxo- INemeHT Bazbl 4
F=noe0aa _m EOIAYX0EOA PacnpeseniTeni NpoUIBoAUTE

BeiGop ~ | Bozayxosop (DT) WTES

= @ » <7 * | PucoBaHWE xeCTKOMD BO3AYXOBOAE KPYTAOID, NPAMOYTONEHOTO
MAKM DBANBHOTD CEHEHMA,

Haxenamre F1 gna nonyuenns
AONOAHMTENEHOW CNPABKK

Pucynox 5.2. Co3nnanue Bo31yXxoBoja

Aduncnetyep npoekTa - Mp

-0, Buas [Jucumnan
: é-----MaaHmsuu

2. B manemun «CgoiictBa» (puc. 5.3) BbIOpaTh TpeOyeMblii THII BO3IyXOBOJA
(KpyTJIbId, IPsIMOYTOJIBHBIN WJIM OBAJIbHBIN). [Ij1s1 TOr0 4TOOBI MOSBUIACH TTAHEIb
CBOWCTB, HY’KHO Ha)aTbh IMPaBYI0 KHOMNKY MBIIIN U IMOCTABUThH TAJIOYKY HAIIPOTUB

ctpoku «CBoiicTBa» (puc. 5.4).

CeolicTsa x Pucynox 5.3. Hacrtpoiika cBo#cCTB
BosgyxcEos NpRAMOyTOABHOTO CEHEHMA BO3MyXOBOZIA
JakpyrneHHble oTEA |/ TROHHWKK

Hoekie Bosayxosoaw ~ | EE WsmenuTte TUN

3EBNCUMOCTH R

Beipaenueanue no ro.. jLentp I
BelpaeHueanwe no e, | CepeanHa
Bazoewlf ypoBEHE Ypoeere 1
CmeleHne 27500
Cmewenne B Hawane 27500
CMELLEHWE B KOHLE 27500
¥inoH 0.00003
Pazmephl ]
Pazmep
WwnpwHa 3000
BricoTa 300.0
AnuHa 3048
MexaHmzme S
Knaccwgumrauma cuct.. ([puToudeIi Bo3gyx
Tun cucTeMBI [pUTOYHEIR BO3AYX
Kma cuctemel
CokpalyeHne 4na cuc..,
HurweHaa nTueTa AA00.0
226

K ornasiieaunio




3. BoiOparh ypoBeHb, OTHOCHUTEIBHO KOTOPOrO OYIET CTPOUTHCSA AAHHAS CHUCTEMA,
BEJIMYMHY CMELICHHs] OTHOCUTENBHO 33JJaHHOTO YPOBHS, pa3Mephl BO3J1YXOBOJOB

Y TUI CUCTEMbI (IPUTOYHBIN, PEHUPKYIUPYIOUIUH, WA YAAIIEMbIH, BO3YX).

Omaena Pucynox 5.4. VYcraHoBka maHeim

MoeTopute [CeoicTeal

«CBoiicTBa»

MocnegHne KoMmaHgg! »
MNepeonpegeneHna NpUEAIOK r
Halit onopHele Bge!

Mokazate obnacTe
Y MEHBLLINTE (2x)

Brnncate

Mpegeiayliee NaHoOpaMUpOBAHNE/3yMUPOBAHME
ChegyHilge NaHOPaMWPOBAHWE/3YMUPOBAHNE

OBozpesatenn >

CeoiicTea

4. Bo Briagke «/MI3MEHUTH THUIDY YTOYHUTH [MapaMETPbl TPACCUPOBKU CHCTEMBI (CM.
paznen «l3MeHeHue, co3/1aHne HOBBIX TUIIOB TPYyOOIPOBOIOB/BO3yXOBOJIOBY C.
171).

Ilocne HaCTPOMKM MOXHO IPUCTYNUTh K PUCOBAHUIO BO3MyXoBoxa. s 3Toro

HY’KHO BBIIIOJIHUTH CIEAYIOIIHE EHCTBHS.

1. BeiOparb BkIaaxky «Bo3ayxoBomy.

2. B nosiBuBLIeiicS HaJ 001acTbIO PUCOBAHMS MMAHEIH MapaMeTPOB 3a7aTh pa3Mephl

U CMEIIIEHHE BO3AyX0Boa (PUCYHOK 5.5).

LWwpuna: | 100 w| Bwcora:| 100 W Cuewerne: | 2400.0 . w

Pucynok 5.5. I1anens napamMeTpoB IIpU pUCOBaHUH BO31yXOBOJA
4. Jlanee yka3zaHueM Kypcopa MBIIIM B O0JIACTU PUCOBAHUS IMOCTPOUTH TPaCCy
Bo3ayxoBoja. Ilpu sTom Bce HeoOXxoaumble (PUTUHTH OYAYT YCTaHOBJICHBI

ABTOMATHYCCKU B COOTBETCTBUH C HACTPOCHHBIM PaHee TUIIOM (PHCYHOK 5.6).
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Wupuna: | 100 v| Buicora:| 100 v Cmewerune: 24000 mm v .&”ﬂpauenu'rb.

|

Pucynox 5.6. TpaccupoBka Bo3ayxoBo/1a

5. IlpousBecTH yCTaHOBKY BO3lyXOpacHpeaeauTeNeil, s 4ero:

5.1.Bo Briaake CucteMsl Haxath «Bosmyxopacnpenenurenn» (PUCYHOK 5.7).

b = 2 ° [ B O\ i

WMzmenute | Bosgyxosog 3ancanurene MuGkn Bozgyxo- EMEHT Gazbl JaHHBIX
BOSAYXOECAE o BOSyHOBNg PACNPEfenuTEny NpPoW3E0AMTENA
Bribop - | OBK 2 Mpowzeogutens

Pucynoxk 5.7. YcranoBka Bo3ayxopacmpeaenureneit

5.2.B maHenu MHCTPYMEHTOB BBIOpATh «3arpy3uTh CeMEHCTBO» (PUCYHOK 5.8).
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Mamepute

b | Beedume KAHHEE0E CIOB0/ THDasy

EHH E- f‘\f gﬁxu,qnuymﬁhl'

Mzmenute | Koopgunate Bosgyxopacn

& | &5 ¢ @

.
1w 33rp]i3mb Mogene | BosgyxonpuemHug Map
CEMEWMCTE] 3arpyzuTh CeMeRCTED -

Co3gaHune Pe

BuHocka | 12.7 mm

Haxemute F1 gna nonyyenuna
AOMOAHUTENBHON CNPABEKK

Jarpyska cemeiictea Revit & Tekywmit daiin. [©

Pucynok 5.8. 3arpy3ka cemelicTBa BO3yXOpacpe1eauTes

5.3.B oTkpheIBIIEMCSI OKHE Jauajora OTKphITh (aitn cemerictBa (pucyHok 5.9) B

nanke «MexaHu3MbD)

(koTOpasi mpHu CTaHJAPTHOM YCTAHOBKE IMPOTPaMMBbI

i
|
[

Revit  mHaxomurcs  mo  aapecy: C:\ProgramData\Autodesk\RVT
2018\Libraries\Russia)-> «MEP» -> «Komm. Ha crop. BO3L.» ->
«B031yxXOonpueMHUKN
R 3arpysuth cemeiictso - — | — — — M
Oarca: | . Russia '] &« E—I_} b4 ﬂ Buabl ¥
- Obpaszewu
= Mma Jata usreHeHua -
. AHHOTaLMK 25/01/18 23:51 [
1. AnTypax 25/01/18 22:49 [
1. Bosgyxosog 25/01/18 23:50 [
I . [paHnyHBIE yonoBwA 25/01/18 23:51 I
1 Oeepn 25/01/18 23:51 [
. KaBeneHeii noTok 25/01/18 23:50 [
. Kapkac Hecywmii 25/01/18 23:51 [
. Kononne 25/01/18 23:49 I
= 1. KopoB 25/01/18 23:50 T
. MeGene 25/01/18 23:49 [
1 Mexannzme 25/01/18 23:50 I
. Hecyme konoHHEI 25/01/18 23:51 [
. Hecylwme nognopHele cTeHE 25/01/18 23:51 [
. OBoBLyEHHBIE MOZETK 25/01/18 23:51 )
. OrpaxgeHun 25/01/18 23:49 I~
4| i | r
MmA daiina: -
Metric Library
[ = | Tun daiinos: [Boe noaaepmmeaemsie daitne (*.rfa, * adsk) ']
o ] [ omee

5.4.Bri6paTh

Pucynoxk 5.9. Jluanor otkpeiTus aiisia cemeiicTBa

(B paccmarpuBaeMoM ciydae) «llpurounsiii guddyszop

[IpsimoyronbHasi TpaHb, Kpyrias ropjoBHHa» (JI1M00 aHAJIOTMYHO BBITsSKHON
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audpdy3op, B  3aBUCHUMOCTHM  OT THIMA  CHUCTEMBI), T.K. JaHHbIE
BO3yXopachpeneiautenu (ux Bua — Ha pucynke 5.10) OynyT npucoe1uHAThCA
K CHCTEME MPSMOYIOJBHBIX BO3AYXOBOJOB IpU IOMOLIM T'HOKHX

BO3AYXOBOJOB.

Pucynok 5.10. BHeninuit Bua BHIOpaHHOTO BO3AyXOpaclpeaeaIuTes
5.5.PacctaBuTh cornacHo pacdery BO3AyXOOOMEHa M C ydeToM oOecnedeHus
HanOoyiee  pAlMOHAIBHOTO  BO3AYXOpacHpeAeNeHHs B  IOMEIIECHUH
BO3IyXOpacHpeIeUTeNN Ha IJIaHe MOMEIICHUH, 3a7aBasi HyKHbI ypOBEHb HX

CMEIIIEHUSI OTHOCUTEIILHO YPOBHS ImoJia (pucyHok 5.11).

[ =]

+ +

Pucynok 5.11. PacctaHoBka Bo3ayxopacipeaeauTeneit
6. IlpucoeanHUTh BO3AYXOpPACHPEACIUTEIN MPHU MOMOIIU TMOKUX BO3yXOBOJOB K
MarucTpaIbHOMY BO3yXOBOY, IS YETO:
6.1. Bo Bknanke Cucrembl HaxaTh «I MOKHMIT BO3yX0BOI» (PUCYHOK 5.12).
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Cucremsi | Beraska

Wzmenute  Bosgyxoeog 3anonwnwtens _ Mbkuii Bozayxo- 3nemenT Basbl pgaHHb | OBopyaoeaHne
803ayx08043 a(lJ BO3AYXOBOA| pacnpesenutent NpousBoaNTENsA
Beibop ~ OBK Manuanonmon Nanannis

EHG- Q- 2-70A G Twbxui sosayxosop (FD) =

Pucosanne rnBrmx EO33yX0BOAOE Kpyrnoro 1 NpAMoyroneHoOro w
CEYEHMA.

W3menuTe | Koopaunate Mmbkuit Bosayxosoa

| e

Ancnetyep npoekTa - MNpoext1.0015 X |
s Haxmure F1 gna nonyuenns
= .0, Buas (Aucumunauna) AONIOAHWUTENBHON CNPaBKK
= - MexaHusmel
= B 4 | — I

Pucynox 5.12. Bknagka «I'mOkuii BO31yX0BOI»
6.2. B mento «CpoiicTBa» BBIOpaTh THIT BO3MyXOBOJAa (B [aHHOM CiIy4ae

KpPYTJIbIil), yCTAHOBUTH IMAMETP BO3JIYyXOBOJA U Jlajiee HapaBUTh Kypcop Ha

LEHTp pemeTku (pucyHok 5.13).

—--l— —FB-—
Touka, Coeguuutent 100 @ 2202 : OtpaGoTaHHkI ‘r
BO3AYX

Pucynok 5.13. I[Ipucoenunenune Bo31yxX0BoAa K COETMHUTEIIO
BO3/1yXOpaclpe1eauTes
6.3.HaxaB cHavana Ha COCIMHUTENb, a 3aTEM B HY)KHOM MECTE — Ha BO3yXOBO/I,
PUCOCIUHUTD BO3AyXOpacHpeaeauTeNlb K BO3ayxoBoay (pucyHok 5.14), u
Ipyd HTOM COIJIaCHO paHee YCTAaHOBJICHHBIM HACTPOMKAM MPOU3OMIET
dopMupoBaHuEe Yy37a COECOUHEHHS THOKOrO KpPYIjJoro M OLKWHKOBAHHOTO
MPSIMOYTOJIBHOIO BO3JyXOBOJOB: Ha MAruCTpPaJd YCTAHOBSTCS TPOMHUK U

Hepexo/i C MPSMOYTOJBLHOTO Ha Kpyrioe ceueHne (pucyHok 5.15).
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5 Mepecedenne, 100 x 100 @ 2400 !

—iE- =— —FE-‘—

1\ +

Pucynok 5.14. IIpoiiecc coenuHeHUs: BO3AyX0pacupeaeauTest

C MarucCTpajJbHbIM BO3JyXOBOAOM

—- - —PB-—

t ¢

Pucynoxk 5.15. OOumii Bua y31a CoeAMHEHUS
7. OTKpBITbIE KOHIIBI BO3yXOBOJOB JOJIKHBI ObITh 3aKpPBITHI 3aryIIKaMHd — HaXaTb
IpaBoi KHONKOM MBIIIM Ha OTKPHITOM KOHIIE M BBIOpaTh MYHKT «3aryllka Ha

OTKpBITOM KOHILIC».
CucreMa oTonmJIeHUs

Jlanee mnpuBOAMUTCS TIPUMEP CO3JAHUS YACTU CHUCTEMBI OTOIUIEHUS C
pamuatopamu. HyxHo yunteiBath, uto Revit MEP momnepxuBaeT co3maHue TOJIBKO
NBYXTpYOHBIX  cucteM  oTomieHua. C  HUCHOJBb30BAaHUEM  PE3YJIbTaTOB

MMpCABAPUTCIIBHBIX PACUYCTOB — TCINIOTCXHUYCCKOTO, TCINIONIOTCPhL MW TCILJIOBOT'O
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npuOOpPOB OTOIJIEHUS, HYKHO PACCTaBUTh HEOOXOAMMOE KOJHMYECTBO MPHOOPOB C

Tpe6yeMBIM YUCJIOM CGKHHﬁ. I[JIH 9TOr0 CJICAYCT BBIIIOJHUTDL CIICAYIOIIUC I[CﬁCTBHH.

1.

Bo Bkmagke «Cuctembl» BbIOpaTh pazaen «O0opynoBanue» -> «3arpy3urb
CEMENCTBO» U OTKPBITh 3apaHee 3arpyxeHHoe Ha [IK cemencTBO paguatopoB win
BbIOpaTh €ro M3 CTaHAAPTHBIX CEMEHCTB. B naHHOM mIpHuMepe HCMOIb3YITCA

AIFOMHHHMEBBIC paauaTopsl (prcyHoK 5.16).

£
Pa I

.
L""“-u |
~L]
-
L

Pucynok 5.16. BHemHui BUj MoAeIM paayuaTtopa

2. 3anaTh CMEIIEHUE PAAMATOPOB OTHOCHUTEIBHO 3a/laHHOTO YPOBHSA — PaJUaTOPHI

paccTaBsTCS B HEOOXOAMMBIX MECTaX Ha IUIaHe 3JaHus (pUCyHOK 5.17).

Pucynok 5.17. PacctaHoBKa pajuaToOpoB Ha IUIaHE 3/I1aHHs
3anath B MeHIO «CBOMCTBa» YUCIIO CEKIMU JIJIsl KaXKI0T0 pagdaropa.
PaccraButh 3anmopHyro apMarypy Ha KaxaoMm npudope. s 3Toro mocsie BeiOopa
BO BKJIaAKe «ApmaTypa TpyOONpoOBOIOB» -> «3arpy3uTh CEMEHCTBO»

3arpyskaeTcsi TpeOyemas 3amopHas apMaTypa, KOTOPYIO HYXKHO paccTaBUTh Ha
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OTOINUTEIBHBIX TPHOOpPax — PUCYHOK 5.18 (MOXXHO MOCTaBUTH apMmaTypy Ha

OJHOM OTOIIMTCIIbHOM an60pe, U 3aTCM OTKOIIMPOBATbL €TI0 WM pPacCCTaBUTH B

HY>KHBIX MECTax).

Apmatypa TpyBonposcaos @ M_3anopHeli knanad - 10-
100 mm - PespboBoe coeguHeHe : 13 mm

T

Pucynok 5.18. YcranoBka apMatypsl
5. IlponoxuTe nogatomue u oOpaTHble TPYOOIPOBOMBI C 33JaHUEM HEOOXOIUMBIX

IMAMETPOB M CMeIIeHus (pUCYHOK 5.19).

L bl L Lk

| TpyGe : Tunel TpyGonpoecgos : CTaHAapTHOE

Pucynoxk 5.19. Ilpoknaaka MarucTpajibHBIX TPYOOIIPOBOJIOB
6. [MogkmounuTh OTOMUTENBHBIE MPUOOPHI K CHUCTEME IMOMAOIIMX U OOPaTHBIX

TPY6OHpOBO,Z[OB, JIIA qcro MOXXHO BOCIIOJIb30BaThCs KHOMNKOU «HpI/ICO-

SJIMHUTD K», KOTOPasi HAXOUTCS B MTAHEIIH HHCTPYMEHTOB (prucyHoK 5.20).
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Ynpasnenne Hagcrpoiikm  VsmenuTts | Apmatypa TpyGonposoaos ()=

Q} &:m E ni g A

Pepaktnpoeate Mpoekt gns  |KomnoH... OTkpbiThlE Wzonsau,..
CEMENCTED NpousB0aAUTENA KOHUbI 33ryLUKK
Pexum Mpownszsoautens - Mpaexa -

EE'C‘ o | @
% L3

Cdopmuposate Chopmupoeats |[MpucoegnHnTte
KOMNOHOBKY  3anoAHMTENb K

MNpucoeannmnts K

Co3zaanne pnsnyeckoro coeanHeHnA Mexay bibpaHHbIM

KOMMOHEHTOM W BO3AYyXOBOACM MAK TpyBonposogom.

Hawmaure F1 ana nonyuenns
AONONHUTENBHOMW CNPABKK

Pucynok 5.20. UnctpymenT «IIpucoeuHuTs K» U1 COeTUHEHUS
TpyOOIpOBOa U MPHUOOPA OTOILIICHHUS
B pesynpraTe paboThl 3TOr0 MHCTPYMEHTA MOJIy4aeTcsl MOAKIIOUYEHHE Ipubopa
K TpyOompoBoaam (pucyHok 5.21).IToxkimodeHne MOKHO Takke CO3[aTh BPYYHYIO,
IPOJIOKUB TPYOONPOBOJ HEOOXOAMMOrO JuamMeTpa OT 3allOPHOM apMarypbl K

COOTBETCTBYIOIIEMY MarucTpajlbHOMY TpyOOIIpOBOY.

D O B B B

Pucynok 5.21. Pe3ynpTaT nogxiaroueHus npudopa K MarucTpaisim

Jlns co3pganusa crienuUKald CUCTEMbl OTOIUICHHS HEOOXOIUMO COBEPIIHUTH

CIEAYIOLINE NEUCTBUS:

1. B «/lucnerdyepe mnpoekTa» IMICIKHYTh IPaBOH KHOMKONW MBI 10 pas3ieiy
«BemomocTr/Crniennpukanuuy (pucyHok 5.22).

NereHaw
FEH BeaomocTu/Cneyndmraumm

Nt (Boe)

Pucynox 5.22. Paznen Begomoctu/Cnernudukanuu Jlucnerdepa npoekra
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2. B nosiBuBLIEMCS OKHE BBIOpATh CTPOKY «C03/1aTh CHEUPUKALIUIO/KOTUIECTBA. . .)»

----- Nerenaw

----- o O
----- Nucte (Bce) |

-2 CemeiicTea Cozgate rpadyeckyo cneundmKalui KoNoHH. .

Cozaate cneyndrkaymiey KonMdYecTEa..,

I+l

E-[@] Mpynnes Co3gaTe BEAOMOCTE MATERWANOE...
&2 CeAzaHHme daiine Re

Co38aTh CNWCOK NNCTOB...
Co3aate BEACMOCTE NPWMEYAHKEA..,

Co3gaTe CNWCOK EMAOE...

£

Mowck...

Cozganwe cneypdrkamm

3. B okHe «@unpTp mo AUCHMIUIMHAM» BbIOpaTh pasaen «TpyOompoBoabn ->

Kareropus «Tpy0Ob» (pucyHok 5.23).

e ——
TUNETP Mo gucnikHamil] Tpyhonposoasl W
il

KaTeropua: Mma:

CoegMHWTENEHEIE geTank TpyGonpoEod.. A | Crnewdmkarya Tpyh

CrpuHKnept!

TpyBonpoeon Mo OCes0R (@) CreumdMKELIMA KOMNOHEHTOS 3AEHUS
BREECAHEIS CHCTEME

() Knoum cneLsdMKaLMi

FIMA EnHHa:
5 0@stl DaHHEX NpowssoamTens M

Cragua:

InemMeHTEl BOSOyX0E0LOE WS Ba36l DaHHED HoBaA KOHCTPYKUMA
INEMEHTE! Y3N0E

Pucynok 5.23. /luanor co3nanust HOBOH crienudukaiu
4. Jlanee Haxatb «OK», u B mosiBuBmiemcsi okHe «CBoicTBa crienuduKaium» u3
nepeuHst «J{oCTymHBIX ToJiel» BBIOpATh HYXKHBIC IS CHEIUGUKAIMN TIOJST —

«duametp» u «lmuaa» (pucyHok 5.24).
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Mona |¢w1th I CopTuposka/TpynnMpoBaHHe | PopMaTHPOBaHKME | Bua |

BrIfMpaTE AOCTYMHEIE NONA W3

Toye v]

LocTynHbIE Nona; Monsa B cnewdkad (no nopaaky):

ﬁHEHETi

BHELIHMA AWaMETP
BHYTPEHHIIA AWEMETD

FEEna MOAENM

MzroToBKTENE
MzobpaseHue
MzobpaseHe TMNOPasMEPa
Mma chopra

MMA CUCTeMBl
KnaccnpMKawA cicTem
Knioyesan NoMeTKa

Koa no knacoudukaTopy

K oMMeHTapHM

& 0 2 HE JE

[ ] BrniouMTE 3NEMEHTEI M3 cEAZEH

Ok || OTMeHa || Cnpaeka

Pucynox 5.24. Hactpoiika mojeit cnerudukanin
[Ipu sTOoM co3maercs crnenuduKanms, KOTOPYIO MOXXHO HACTPOHTH C

MIOMOIIIO TTAaHEJIH CBOMCTB (pHCYHOK 5.25).
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CeoMcTea X

D Cneundukaumns v

(12
Cneundukauyus: Cr v E@ WsmeruTs TMN

Waentndukaymna A
WabnoH enaa <Her>
Wmsa enga Cneundukauma T...
338BMCUMOCTL yp... :Hezaencnmein

Cragun ' ' =
Ounetp no cragn... MNokasate ece
Cragus Hoeasa koHcTpykuma

ﬂpo.ﬁe'é s S
Mona _Vamenuts... '
Parsp . SEMeHuTD..,
Coptuposka/lpy... MsmennTs...
D®opmatuposaHue  VisMeHUTS...

Bug  VsmeHuTs...

Pucynox 5.25. Tlanens cBOWCTB crienupuKaIim

5. BeiOpath  pazugen

«CoptupoBka/['pynnupoBanue»->

«3MEHUTDHY.

B

MOSIBUBILIEMCSI OKHE BbIOpaTh COPTUPOBKY 10 «Inametpy», «Ilo Bo3pacTanuio» u

yopaTh rajgouky «JlJisg Kakaoro sK3eMIuiipay (pucyHok 5.26).
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Mona | ouneTp | COpTHPOBKa/TPYMMPOBEHNME | GopmaTipoBaHie | Bud |

CopTHpOBaTE No: |ﬂHaMETp W | @ Mo BospacTaHuio O Mo yobIBaHMD

|:| JaronosoK |:| HIRHME KONOHTHUTY; |:| MycTan cTpoka

3aTem no: |(H..=_-r} W | ® Mo sospacTaniin | Mo yOsIEaHKD

[I3aronceok [ |HiokHuWid KonoHTUTYA: [CInycraa crpoka
JaTem no: (HeT) l Mo BospacTaHuo -1:::1- Mo yobIBaHMD

|:| 3aronoBoK |:| HIHHWIA KONOHTHTYN; |:| MycTan cTpoka
SaTeM no: (HeT) l Mo BO3paCTaHKID -Z:::Z- Mo yORIBEHWKD

|:| 3aronosoK |:| HLpHHMIA KONOHTUTYN; |:| MycTaa cTpoka

[ ofwwi wror:
MoNbZ0EATENBCKMA SEMON0BOE CTPOKK 0L ErD MTOME!

OBl uTor

[ Ana kakaoro skseMnnapa

Pucynoxk 5.26. JIuanor HacTpoWKH CBOMCTB CHEM(PUKAIITN
6. Jlanee Bo Bkimagke «®opmar moyis» A MOdsA «JlMHa» BBHIOpPATH EIUHUIIBI

H3MEpPEHHs B «MeTpax» (PUCYHOK 5.27).
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|Mons | dunsTp | Copriposka/Tpynnuposarye | DOPMATUPOBAHWE | Bug |

ManaA:

MEMET
SaronoBoK:

| R EE]

DFIHEHTELIHH 3aronoBKa:

| [opW3oHTaNEHD

BhIpaBHUBEHKHE!
| Bneso

DOpPMETHMPOBEHWME NoNe: | PopMaT nons...

] CrpwiToe none | MOpPMaT YCNOBMA. ..

MokKazaTe YoNoBEHOE QOPMATHPOESHWE Ha NMCTaX

|B|:.|I-|chﬂ'n:. MTOrM

Pucynox 5.27. Hactpoiika equHUIl M3MEPEHUsI BEIMYWH B crienu(uKanuu

7. Haxatp «OK»; B  pesynbrare mnoiydaercs HACTPOCHHAsl cHerupuKanus

(pucyHok 5.28).
<Cneuudukayma Tpyo=
A B
AuameTp Onuxa
15.0 MM {122

Pucynox 5.28. OxoHuaTenbHbIN BUJ CIEIU(UKAITIN
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SAKVIIOYEHUE

Kak yxe orMeqasoce, IOKa 4TO y Hac CIelaHbl TOJBKO IEPBbIC LIard Ha IIyTH
nu(poBU3AIMK  CTPOUTENBHOW  OTPAciH, BCIEJACTBHE YEro psA  acleKTOB
ucnoab3oBaHusi BIM-TexHOI0rMil OB OCTaBJIEH Ha BpeMs 3a IpeaesaMu JaHHOTO
u3nanus.  MHQpopManMoOHHOE  MOJEIMPOBAHME  IPEAINOJAracT  IOJIy4YEHHE
ONpEAENEHHBIX BBITOJ, B OCHOBHOM CBSI3aHHBIX C BO3MOXXHOCTBIO Ooiee
KOM(pOPTHOIO yCTPAHEHHUS MPOCTPAHCTBEHHBIX W BPEMEHHBIX KOJUIM3UNA NpU
MPOEKTUPOBAHUM, CTPOUTENIBCTBE M JKCIUTyaTallud OOBEKTOB, U C MPO3PaYHOCTHIO
pacxonoB. Ho 3T0 M 3HauuTenbHO Oosiee 3aTpaTHash TEXHOJOTUS YIPABICHMS
IIpOLIECCaMU B CTPOUTENBHOM c(hepe N0 CPaBHEHUIO ¢ TPAAULIMOHHON, UTO SBISETCS,
HaBEPHOE, OCHOBHBIM TOPMO30M pactpoctpanenus BIM-texHonoruii B P®. Ognako
IIEPEMEHBI, KOTOpBIE 3aTPOHYT OO0JACTh CTPOMUTEILCTBA, HE OTPAHUYATCS TOJIBKO
KOMIIBIOTEPU3ALMEN TPOLECCOB NPOECKTUPOBAHUS, CTPOUTENLCTBA U JKCILUIyaTaluu
3nanuii. HoBU3Ha KOCHETCS BCeX acmeKkToB oTpaciu Ha Bcex sTamax KL o0bekTos,
0T 00OCHOBaHUSI MHBECTUPOBAHUS 10 PEKYJIbTUBALIMM IIOYB 10 MECTY cHOca. HyXHbI
OyAyT COTHH HOBBIX HOPMAaTHBOB, HOBBIE CIOCOOBI B3aUMOJAEWCTBHS, HOBBIC THUIIBI
KOHTPAKTHBIX YCI0BUHU U T.II. [I03TOMY ceroiHs HEBO3MOXKHO IIpeAyrajaarh Ja)ke Ha
KpaTKOCPOUHYIO MEPCIEKTUBY, KaKhue KOHKPETHbIE (POpMbI OOPETYT HOBBIE MpaBuia
JNEUCTBUS Y B3aUMOJCHCTBUS OPraHU3aluil CTPOUTEIIBHOM OTPACiu, U KakKue U3 3a/1a4
BAKHEE, a KAKHE HEMHOIO MOTroAs MOTEPAIOT 3HaueHue. [Ipu 3TOM HE HCKIIOUYEHO,
YTO yXe B OyimkaiiiieM OyayllleM 4elOBEYeCTBY MPUIECTCS MCKATh U HUCIIOJIBb30BATh
TOJBKO DJHEPreTUYECKU He3aTpaTHbIE TEXHOJOTMH, B T.4. M HAa BCEX CTaauAX
yropasieHus: Ou3HecoM. Ho MOXHO yBepeHHO mosaraTh, 4to M Torga ot BIM-
TEXHOJIOTHA 4YTO-TO OCTaHeTcsa. Ha Ham B3msa, peanbHO LEHHOE B HUX — 3TO
MEepPEBOJI B3IJIA/Ia CTPOUTENS TOJIBKO CO CTPOAIIErocs 0ObEeKTa Ha cpely OOMTaHMS
JIOZIEN, OKPYXKAIOIIYI0 BO3BOAMMOE M IIOCTPOCHHOE JKWIIbE, NMPEANPUATHUS, TOPOAA,
CEKTOpa CTPOMTEIBCTBA U HEABMIKUMOCTU IOCyNapcTB ItaHeTsl. BIM-texHomornu
00y4aroT CMOTPETh Ha OOBEKTHI CTPOUTENHCTBA B €IMHCTBE M B3aUMOJCHCTBUU C
OKpyXXarollel cpenoil oOuTaHMs, YYHUTHIBas TEKTOHHMYECKHE, KIMMAaTHYECKHE,
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reorpadudeckie W Ap. BO3ICUCTBHUS Cpelbl OOMTaHWS Ha OOBEKT, TaK K€ Kak
TEIUIOBBIE, IIYMOBBIEC, TOKCUKOI'€HHBIE, AIEKTPOMAarHUTHbBIC, PAJUOAKTUBHBIE U JIP.
BO3JICUCTBHS OOBEKTA HAa OKPY’KAIOIILYIO CPEy.

ABTOPBI HAJACIOTCS, UTO MOCOOKE MOMOXKET O0YUAIOIIUMCS MO CHEIMATBHOCTSM,
CBSI3aHHBIM C IIPOCKTUPOBAHUEM, BO3BEICHUEM W OKCIUIyaTalMeH 31aHUM,
NpUOOpPECTH HEOOXOJMMbIE 3HAHMS Ha YPOBHE, MO3BOJISIIONIEM B JajlbHeEMIIeM
BHOCUTh HAQJJICKAIIUM BKJIAJ B PAa3BUTUE U IMPOABHKEHUE TEXHOJIOTHUM
MHPOPMAITMOHHOTO MOJCIMPOBaHUS B CTpouTeabHOM otpaciu Pd. Beas
COOTBETCTBYIOIAs JEATEIBHOCTh y HAC €IlIe TOJIBKO B CTAJWHU CTAaHOBJIEHUA H
HY)XKJA€TCd B Pa3sHOCTOPOHHEW moxauepxkke. Bmecre ¢ Tem, CTaHOBJIEHUE
uMdpoBU3aAMM CTPOUTETHLHON OTpAciu €lle HUTAE B MHUpPE HE 3aBEPIIMIIOCH, U K
cBs3aHHBIM ¢ BIM- TeXHONIOrMAMU KpEaTUBHBIM HIEAM POCCUMCKHUX CIIELIUAIUCTOB,
B TOM YHUCII€ — CTYJIEHTOB BY30B P®, TIpOsABIAIOT pealbHbII HHTEPEC CAMBIC
npojaBuHyThie ¢upmbl EC. CeronHsiiHss BOCTPeOOBAaHHOCTh TaKUX CIELUAIUCTOB
JOJKHA OBITH JOTOTHUTEIBHOW MOTHBAIlMEW JUIsl 3aBEPIIMBIINX JAaHHBIM KypC K
NajdbHEWIlIeMY COBEPIICHCTBOBAHMIO CBOMX KOMIIETeHIIMH B obOnactu BIM-

TEXHOJIOTHH.
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KOHTPOJIBHBIE BOITPOCBHI U 3AJIAHUA

KoHTpoJibHBbIE BONPOCHI

BIM, ocHOBHAas kKoHIEOIINI

Ucrtopus pazsutus BIM, nonstus, TeXHOIOTHH.

[TousiTie  uwHGOpMAlMOHHONW  Moaenu —  apxuTektypHoi  (AIM),
cTpykrypHo#t (SIM), coopykeHusi, cepBUCHBIX cucTeM 31anus (BSIM)
OcHoBHbIe TepMuHBI BIM.

YpoBHHU «3penocTu»u pazmepHocteid (ND)BIM.,

Oo6wbekTh! yrpasnenus BIM.

Casa3p xoHuenmii PLM u BIM.

[IpeumyiiecTBa MPOSKTUPOBAHMS IPU UCIOJIb30BaHUM BIM.

[Ipo6nems! u paxTopsl, BAMsIONINE HAa BHeApeHue BIM.

. OCHOBHBIC KOHOCIIOHUHU MMapaMCTPHICCKOI0O MOACIMPOBAHNA U KOHICIIINA

«OJHOM Moaenn», mpumepsl [10, pean3yromero 3ToT NOAX0I.

OcHoBHast wuaeonorus padotel BlIM-nporpamm. PaGoTa OCHOBHBIX
aneMeHTOB uHTepdetica Revit.

PaboTa ¢ snementamu uHTEepdeiica Mpu MPOSKTUPOBAHWU HHIKEHEPHBIX
CHUCTEM.

Ucnons3oBanue BIM npu pexoHCcTpyKIINM 37aHNUS.

Ucnons3zoBanue BIM nipu sxcnmyaranuu 3qaHusl.

OcuosHoe BIM I10O. O0mas texuonorus co3gannsa MEP-cucrem.
Wudopmanmonnas moaens Revit MEP.

Dnementsl Revit. [Tonstue Kateropun, Cemerictsa, Tura.

Bunel cemetictB. CBoMCTBA DJIEMEHTOB.

«3enenblii» BIM — ocHOBHBIE TOHSATHS.

MexayHaponHoe ~ 3aKOHOJATENbCTBO B 00JIaCTU  «3E€JEHOr0»
CTPOUTENHCTBA.

Poccuiickoe 3aKk0HOIaTEIBCTBO B 00J1aCTH «3€JICHOT0» CTPOUTCIILCTBA.
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22. TlonsiTue «yMHBII» JIOM W TPUMEHEHHE B CHCTEMaX OTOIUICHHUS U
BEHTWJISIINU.

23. Ilpumepsl «yMHBIX» TEXHOJIOTHI B CUCTEMaX OTOIUICHUS U BEHTUJISLIUH.

24. Cucrtema TpebOBaHUM, cOo3/1aBaeMasi Ha dTarie 0OOCHOBAHUS WHBECTHUIIMI:
coJiepKaHue, Ha3HaYCHUE.

25. O6mactu nansbeiX B coctaBe CO/] m nx Ha3HAUYCHHE.

26. TpeboBanusa k mpoekTHOH 1upoBoit nHpopmannonHon moxaenu (LIUM)
i noarotoBku LIUM miporiecca cTpouTenbCTBa.

27. Pabora IITO mompsaumka c¢ wucnoib3oBanuem [[MM  mponecca
CTPOUTENHCTBA.

28. NndopmallioHHOE HAMOJHEHHE CTPOUTEIIBHOM MOJeId B  XOJIe
CTPOUTENBHBIX Pa0oT.

29. ®opmuposanue 3kciuryaTanuonnoi UM (BDLUM).

30. DrnemeHTHl Tpoliecca yrpaBieHus HHGoOpMalei 00 akTUBE HAa OCHOBE

skciutyatanimonHoit [IUM (D1IUM).

3aganuda

Co3nmate HWHPOPMAIMOHHYIO MOJENh y4YacTKa CHUCTEMBbI BEHTHIISAIUU —
MarucTpaib guaMmeTpom 250 MM, C NOJKIIOYEHUEM K HEMl OTBETBJIEHUU K JIBYM
BO3IyXopacnpenenutessm (a150).

Co3nmate WHPOPMAIMOHHYIO MOJENh y4acTKa CHUCTEMBI BEHTHIISAIUU —
MarucTpaib guamerpom 400MM, ¢ MOJIKIIIOUEHHEM K HEW OTBETBJICHUU K JABYM
BO3ayxopacupeaenutessam (0250).

Co3mate HWHPOPMAIMOHHYIO MOJENh Yy4acTKa CHUCTEMBI BEHTHIISAIUU —
MarucTpaib guamerpom 500MM, ¢ TOJIKIIOUEHHEM K HEeW OTBETBJICHUU K ABYM
BO3AyXOpacupeaenauressam (0355).

Co3nate HMHPOPMALMOHHYIO MOJENb Y4YacTKa CHUCTEMBbl BEHTWJISIUU —
Maructpaib pasmepamu 250x250MM, ¢ MOAKIIOUYEHUEM K HEH OTBETBICHUHN K
IBYM Bo3ayxopacnpenenutessm (o150).
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10.

11.

12.

13.

Co3mate HWHPOPMAIMOHHYIO MOJENh y4YacTKa CHUCTEMBbI BEHTHIISAIUU —
Maructpaib pazmepamu 400x400MM, ¢ MOAKIIOYEHUEM K HEW OTBETBJICHUU K
JIBYM BO3yXopacnpeneautessm (6250).

Co3natb HWHPOPMAIMOHHYIO MOJENh y4YacTKa CHUCTEMBI BEHTHIISAIUU —
maructpaib pazmepamu S00x500MM, ¢ MOAKIIOUEHUEM K HEH OTBETBICHUHN K
JIBYM BO3yXopacnpeneauTessm (a355).

Co3nmatb HWHGOPMAIMOHHYIO MOJENh Yy4YacTKa CHUCTEMBI BEHTWIISAIUU —
BEpTUKAIBHYIO MIaxTy pasMepamu 250x500MM, C MNOAKIIOYEHHWEM K HEH
ropu3oHTanbHbIX BeTBel (150x150) Ha nByX 3Taxkax.

Co3nmate HWHPOPMAIMOHHYIO MOJENh y4YacTKa CHUCTEMBI BEHTWIISAIUU —
BEpTUKaIbHYIO MIaxTy pasMepamu S500x500MM, ¢ MOOAKIIOYEHHWEM K HEH
TOpU30HTAIBHBIX BETBEU (9355) HA ABYX ATa)xKax.

Coznate  MHGOPMAIIMOHHYIO MOJIENb Y4YacTKa TpPyOONpOBOAA CHUCTEMBI
BEPTUKAJILHOTO JIBYXTPYOHOTO OTOIICHUSI — MarucTpalib quameTpoM 20 cTab,
C TIOAKJIIOYEHHWEM K HEW ABYX MPUOOPOB OTOIUICHHS IMOABOAKAMHU 15MM U C
YCTAHOBKOM Ha HUX TEPMOCTATHYECKOTO U 3aIIOPHOTO KJIAIMaHOB.

Co3nmate  WHGOPMAIIMOHHYIO MOJENb Yy4acTKa TpPyOONMpPOBOAA CHUCTEMBI
BEPTUKAJILHOTO JIBYXTPYOHOTO OTOIJICHUSI — MAaruCTpalib TUaMEeTPOM 25 cTalb,
C TOAKJIOUYECHHEM K HEHl JBYX MPUOOPOB OTOIUICHHS MOABOAKAMH 15 MM M C
YCTAHOBKOM Ha HUX TEPMOCTATUYECKOTO U 3aIOPHOTO KIIAMAHOB.

Coznate  MHGOPMALIMOHHYIO MOJENb Y4YacTKa TpyOONpOBOJA CHUCTEMBI
BEPTUKAIILHOTO OJHOTPYOHOTO OTOIJICHUSI — MAarucTpayib quamerpom 20 craib,
C TOJKIIIOYEHHEM K HEel JBYX MPUOOPOB OTOIUICHHS TOJBOJAKAMH 15 MM U C
YCTAHOBKOM Ha HUX TEPMOCTATHYECKOTO U 3aIIOPHOTO KJIAIMaHOB.

Coznate WHGOPMAIIMOHHYIO MOJENh Y4acTKa TpyOONpPOBOAA CHUCTEMBI
BEPTUKAJILHOT'O OJHOTPYOHOI'O OTOIUICHUSI — MarucTpaib AMaMETPOM 25 cTalb,
C MOJKJIIOYEHUEM K Hel JABYX MPUOOPOB OTOIUICHMS IMOJBOJAKaAMU 15MM U C
YCTAHOBKOI Ha HUX TEPMOCTATUYECKOrO U 3a[IOPHOTO KJIAIAHOB.

Co3nate  MHGOPMALIMOHHYIO MOJIENb y4yacTKa TpyOONpoBOAa CHUCTEMBI

TOPU30HTAJIBLHOTO JBYXTPYOHOTO OTOIUIEHUS — Maructpainb auamerpom 20
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15.

16.

CTalb, C MOJKIIOYEHUEM K HEW JIBYX IMPUOOPOB OTOIIEHUS MOABOAKAMHU 15
MM U C YCTAHOBKOM Ha HUX TEPMOCTATUYECKOIO U 3allOPHOTO KIANaHOB.
Coznate MHQOPMALMOHHYIO MOJEJIb YydacTKa TpyOOIIpoBOAa CHCTEMBI
TOPU30HTAJILHOTO ABYXTPYOHOTO OTOIUIEHUSI — MAarucTpaib JuamMeTpoMm 25
CTaJlb, C NOJIKJIFOUEHUEM K HEH JIByX IPUOOPOB OTOIUIEHUS MOABOAKaMH 15 MM
Y C YCTAaHOBKOM Ha HUX TEPMOCTATUYECKOIO U 3alIOPHOTO KJIalaHOB.

Coznath UHGOPMALMOHHYIO MOJEJIb Yy4yacTKa TpyOOIpoBOAa CHCTEMBbI
TOPU30HTAJILHOTO OJHOTPYOHOTO OTOIUIEHHMsSI — MarucTpaib auamerpom 20
CTaJlb, C MOJKJIFOYEHUEM K HEW JABYX NPHOOPOB OTOILIEHUS MOABOJAKAMH 15 MM
Y C YCTAaHOBKOW Ha HUX TEPMOCTATUYECKOIO U 3alIOPHOrO KJIanaHoB.

Co3nate  MHGOPMAIIMOHHYIO MOJI€NIb  y4acTKa TpyOONpOBOAA CUCTEMBI
TOPU30HTAJILHOTO OJHOTPYOHOTO OTOIUICHHS — MAarucTpajb JuameTpom 25
CTallb, C MOJKJIFOUEHUEM K HEH JIByX PUOOPOB OTOIUIEHUS MOABOAKaMH 15 MM

uc YCTaHOBKOﬁ Ha HUX TCPMOCTATHICCKOI'O M 3allIOPHOTO KJIAIIaHOB.
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I'moccapuii (cioBapb ¢ KOMMEHTAPHUSIMH)

Bluetooth LE/ Bluetooth Smart — 6ecripoBoHOM IPOTOKOII, OMYJISIPHBIN CpEaH
cMapT-AoMaliHuX ycTpoiicTB. Ilo cpaBHeHuio ¢ kiaccuueckuM Bluetooth,
MpeJHA3HAYEeH [JI1 WUCIOJb30BaHUSA 3HAYUTEIBHO MEHBIIEH MOIIHOCTH MpHU
COXpPaHEHUM aHAJIOTUYHOTO nuaria3oHa. BLE HaleneH He TOJIbKO Ha YMHBIN JIOM,
HO U Ha (UTHEC, 3/[paBOOXpaHEHUE U O€30MaCHOCTb.

BACnet (anra. Building Automation and Control network) - cereBoit
MPOTOKOJ, MPUMEHSEMbIH B CHCTEMaxXx aBTOMAaTU3allUM 3JIaHUA U CeTsX
yIpaBJICHHUS.

BAChet-ycTpoiicTBO — 3TO YCTPONCTBO CHCTEMBI aBTOMATH3AIMHU (KOHTPOJLIED,
JATYUK, UCTIOJHUTENIbHBIA MEXaHU3M ), TToAiepkuBatoiiee npotokoia BACnet.
Insteon — wWHTEIEKTyalbHBIH JOMAIIHUNA TMPOTOKOJ, KOTOPBIM ObUT BBEJACH B
2005 romy. DTOT MPOTOKOJI MOXET pabdoTaTh MO JHMHHUSIM DJIEKTPONUTAHUS
(ananornuno x10) mo OecrpOBOIHOM CBSI3U, MMPU ITOM TEpeaBaeMble TaHHbBIE
nyOJIUPYIOTCS, YTO MPUBOJAMT K BBICOKOM HaaexxHOCTH. Kpome storo moboe
YCTPOMCTBO B CeTH paboTaeT M Kak MPUEMHHUK, U KaK TepeAaTyuK, TakxKe
nyOnupys repeaBaeMble TaHHBIE BCEM YCTPONCTBAM B MpeJeax J0CIraeMOCTH.
VAV cucrema (Variable Air Volume System) — sueproa¢ddekruBHas cucrema
(BEHTWJIALIMM WA KOHJWIMOHUPOBAHMS) C MEPEMEHHBIM pPAacXOJOM BO3AyXa,
3aBUCSIIMM OT Harpy3KH, U peryiupyeMasi aBTOMaTHUYECKHU.

VAV-KOHTpOJJIEpBI — 3TO MPOrpaMMUpPYEMbIE KOHTPOJUIEPHI, pa3padoTaHHbIE
crenuanbHo st obopynoBanus VAV cucrem.

X10 — ouH U3 caMbIX CTapbIX MPOTOKOJIOB, KOTOPBIE BCE €I1I€ UCTIOIB3YIOTCS s
aBTOMATHU3aIMK JoMa U 37aHus. Paspaboranssiii B 1970-X ronax, OH HCIOIB3YET
JUHUU SJIEKTPONUTAHUS B JJOME, UTOOBI OOCCIICYHUTh CBSI3b MEXK]y YCTPOHCTBAMH.
OTta mpocras cUCTeMa MEHEE HaJeXHa, U HMMEET MEHBIIYI0 MPOIMYCKHYIO

CIIOCOOHOCTH, YeM COBPEMEHHBIEC MPOTOKOJIBI.
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8. ZigBee — kak m Z-Wave, ZigBee — Henmoporast GecripoBojHasi C€Th C HU3KAM
sHepronoTpedieHneM. beuta paspaboTana 1y MCHOJIB30BAHUS C yCTPOMCTBAMU
WIA JaTYUKaMH, KOTOPbIE HMMEIOT OUYeHb HHM3KOE DSHEPromoTpeO]eHHe U He
HYKJIAIOTCS B OTIPABKE OOJBIITNX 00HEMOB JTAHHBIX.

9. Z-Wave — npoTokoji O0ecrpOoBOJHON CBSI3H, MpEIHA3HAYEHHBIN IJIs JOMAIIHEH
aBTOMAaTHU3alMi. B OCHOBHOM WCHOJB3YyeTCSI B KWIBIX IOMEIICHUSX, YTOOBI
o0OecreunTh MPOCTOM, HO HAASKHBIA CHOCOO OECIPOBOTHOTO YIIpaBICHUS
OCBEIIIEHUEM, 3aMKaMH, CUICTEMaMH1 YIIPaBJICHUS KIMMaToM U okHamu. OTHUM H3
OCHOBHBIX TIPEUMYIIECTB Z-BOJIHBI SBJISETCS paboTa B CETH, Ha3bIBaeMOU
SYEUCTOU CETBIO.

10.I'eozonnpoBanue (Geofence) — BUPTyaIbHBIN MEpPUMETP IJII PEATBLHOTO MHpA.
Ucnoneizys paanoctanmuu WiFi, Bluetooth nmu GPS mob6unbHOro ycrpoiictsa
YelloBeKa, MpOrpaMMHOE OOecledeHre YMHOTO JIOMa MOXET WHUIMHUPOBATH
COOBITHSI Ha OCHOBE €ro (PU3MUYECKOrO0 MECTONOJIOKEeHHS. Hampumep, MOKHO
MCIIOJIh30BaTh T€O30HUPOBAHUE, YTOOBI aBTOMATHYECKH OTKIIIOYATh CBET, KOT/A
YEIIOBEK TIOKUIACT JIOM Ha JICHb.

11.AnrtepHet Bemei (IoT — InternetofThings) — ato mupokuii TepMUH, KOTOPBIi
OTHOCUTCS K TIOBCEIHECBHBIM YCTPOWCTBAM, TaKMM KakK JIaMIIbl, TEPMOCTATBHl U
3aMKH, KOTOpPBIE MOTYT IMOJKIOYaThes K MHTepHETY W Apyr K apyry. OTu
MOIKJTIOYEHHBIE YCTPOWCTBA MOTYT OOMEHUBATHCS IAaHHBIMU U PaboOTaTh BMECTE,
aBTOMATHU3HPYS 3a]]a49H, KOTOPBIC PaHBIIIC BHIMOIHSIINCH BPYUHYIO.

12.KonTpoJsuiepsl crnenuajabHoro Hasnavenmss (ASC - application-specific
controllers) — KOHTpOJUIEPHI CHEIUATBLHOTO Ha3HAYEHUS, HCIOJIb3yeMbIe IS
aBTomartu3anuu npuoaoB cuctem OBKB.

13.Konnenrparop, kontTposuiep, xaé6 (Hub) - B cdepe ymMHBIX m0MOB
KOHIIGHTPATOp SBJISACTCSA ICHTPAIBHBIM YCTPOWCTBOM, KOTOPOE ITO3BOJISET
paboTaTh ¢ pa3HBIMHU YCTPOMCTBaMHU (CBET, 3aMKH, TEPMOCTAThI). BOJIBIIMHCTBO
xa0oB Takke OyayT palOoTaTb Kak YHUBEpPCAJIbHBIM IMyJIbT, a TaKke
MPEIOCTABISAIOT HMHCTPYMEHTHI, HEOOXOIWMBIE JUIsi aBTOMATH3allMA BaIlIMX

YCTPOUCTB.
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14.0BKB (HVAC - Heating, Ventilating and Air Conditioning) — oTomieHue,
BEHTWJISIUSA U KOHAUIIMOHUPOBAHUE BO3/yXa.

15.Peryaupyemble Bo3ayxopacnpeaeautean (VAV-terminals, smartvents) -
BO3YXOPAaCHPEACIUTEIIbHbIE YCTPOMCTBA CUCTEM BEHTWISIUA U KOHIUIIWU-
OHMpPOBaHUS BO3JyXa, HUMEIONIMEe OO0OpyJOBaHUE [UIsi ABTOMATHYECKOIO
M3MEHEHHS pacxoa MPOXOIALIEro BO3AyXa.

16.Cmapt cuerunk (Smart Meter) — 370 HOBOE IMOKOJICHHE DJICKTPHUSCKUX U
ra3oBbIX CYETYMKOB, KOTOpbIe MOTyT B LHMGpPOBOM BHjae (M Oojiee TOYHO)
nepeaBaTh MOKAa3aHWS B KOMIIBIOTEPHOE MPUIIOKEHUS U APYrue YCTpPOMCTBA.
CMapT-CYeTUMKH TaKKe MOTYT OBITh COCAWHEHBI C MOHHUTOPAMH, YTOOBI
MOTPEOUTETN B PEXKUME PEATbHOTO BPEMEHU BUIEIHM CBOM YPOBEHb MOTPeOICHUS
SHEPTHUH.

17.CoBmectumoctb (Interoperability) — BO3MOXHOCTh HaJEKHONW COBMECTHOM
PabOThI Pa3IMUHBIX UHTEIUICKTYaIbHBIX JIOMAIIHUX YCTPOUCTB U CIYXKO.

18.Texnosoruss «u3 obgaka B o0gako» (Cloud-to-Cloud) - wmuorue
MHTEJUICKTYaJIbHbIE JOMAlllHUE YCTpPOMCTBA B CBOEil paboTe HCMONb3YIOT
oONayHbIe CEpPBUCHI. XOTS ITO HE UJACAIbHBIA BapUaHT, KOTJA YCTPOMCTBA
MOJIAraloTCsl Ha MHTEPHET COEIMHEHHE, 3TO HMHOrJAa I03BOJISIET YBEJIUYUTH
COBMECTUMOCTB. /[Ba yCTpoMCTBa B OJHOM KOMHATE HE MOTYT CBS3aTbCS MEXKIY
coOoli Hampsimyro. BMecTo 3TOro cooOImIeHHus OTHPABISIIOTCA OT OJHOTO
YCTPOMCTBA K APYroMy U OOpaTHO Yepe3 COOTBETCTBYIOLIME OOJIAYHBbIE CEPBHUCHI
yepe3 VHTepHeT. DTa TEXHOJOTHS Ha3bIBAaeTCS  «u3 oOjaka B OOJaKko» u
CTAaHOBUTCS TOMYJSIPHBIM CIIOCOOOM JIJIsl TOCTABIIIMKOB 000PY/I0BaHUS YBEITUIUTh
COBMECTUMOCT.

19.Texuonorust IFTTT («IF This Then That», To ecTh «ecim 3T0, TOrAa TO») —
texHoJsiorus IFTT no3Bossier nosb30BaTessAM MOAKIKOYATh HECKOJIBKO YCTPOMCTB,
co3faBasl «pelenTbD (aIrOpUTMbI) ISl YCTPOHCTB, KOTOPbIE HE MOTYT HaNpsIMYIO
nepenaaBath uHMOpMmaiuioo apyr apyry. Hampumep, MOXHO BKJIOYaTh U
BBIKJIIOUATh OCBEIICHHE B 5 Beuepa, Korja HyHO YXOIUTh C pabOThl, €CIU Bbl

4acCTO TaM 3aJICPIKUBACTCCh.
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20.YMmubIii TepMocTaT (Smart thermostat) — or o0ObIYHOTO OTIUYAETCS

21.

JOTIOJIHUTENbHBIMU  (DYHKIHMSIMH — JOMOJHUTEIBHO K MPOTPAaMMHUPOBAHUIO —
o0y4aemMoCTh, yIpaBJ€HUE uepe3 MOOWIbHOE YCTPOMCTBO; peakuus Ha
IIPUCYTCTBUE WM OTCYTCTBHE YEJIOBEKA B IIOMEUICHUH; aBTOMAaTHYECKHE
OTIOBELIEHHUS Y OTYETHI.

Adencras cerb (MeshNetwork) — npoTokosbl, KOTOpbIe pa3padaThIBAIOTCS C
WCIIOJIb30BAaHNEM SYEHCTOM CETH, O3HAYAIOT, YTO YCTPOMCTBA MOTYT II€pENaBaTh
COOONIEHUS APYT JAPYTY «IPBIFAIOIMM» CIOCOOOM 10 Te€X MOop, MoKa He OyaeT
JOCTUTHYT KOHEUYHBIN ITYHKT Ha3HadeHus. Kaxxnoe ycTpouCTBO B 1OME AEMCTBYET
KaK pacHIMpUTENb AHarna3oHa; 4eM OoJIblle YCTPOMCTB, TeM Oojiee MOIIHOM /

HaJIC’)KHOW CTAaHOBMUTCS CETh.
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