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f:l Renga - poccuiickas KoMnieKcHas Nporpamma A/is apxXuTeKTypHO-
CTPOUTENBHOIO U UHKEHEPHOTO NPOEKTUPOBAHUA 343aHMUN U COOPYKEHWUIM NO
TEXHONOIMN MHPOPMALMOHHOrO moaenupoBaHua (TUM, BIM — Building
Information Modelling).

Renga BKAKOYEHA B eANHbIN PEECTP POCCUMCKUX nporpaMIv\l ANnA

9/1IEKTPOHHDbIX BbIYNCIUTENTbHbIX MaLlUUH U 6a3 AaHHDbIX.

BIM-cuctema Renga npegoctaBnAeTr BO3MOMKHOCTb COBMECTHO
npopabatbiBaTb UNMDPOBYO MHPOPMALMOHHYIO MOAENb 34aHUA U Ha eé
ocHoBe OPOPMAATb MPOEKTHYIO U pabouyto AOKYMEHTALUMIO CAeayHoLLnX

pPa3aenos:

KOHLUENTYA/1IbHbIE, dAPXUTEKTYPHDLIE, KOHCTPYKTUBHbIE 7
O6'b€MHO-I'IﬂaHI/1pOBO‘-IHbIe peweHna,

pasgenbl «KOHCTPYKUUKU Kene3obeToHHble», «KOHCTpyKumm
meTannamyeckne», «k KOHCTpPyKUMU AepeBAHHbIE» U AP.;

BHYTPEHHME WHMKEHEPHble CUCTEMblI BOAOCHAbXeHUA wn
BOAOOTBEAEHUA, BEHTUAALUMWU, OTOMNNEHUA U WUHAUBUAYANbHbIX
TENNOBbIX MYHKTOB, @ TaKXe 3/IeKTPOCHAbXKeHns 34aHuUn U

COOPYKEeHUM;

TeXHOJZI0Tn4yecKkne peieHumsa.

MpocmoTp BMaeo «KomnnekcHasa BIM-cuctema Renga»?

MO/IHbIN TEKCT CCbIIOK:
! https://rengabim.com/docs
2 https://youtu.be/fOXp)Zpwe80?list=PLnWnOI4mleQ7KBNYtFHmMok8jpJbSqe7S0
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Hactoawmin matepvan npegHasHayeH AnA NOCNeAOoBaTE/IbHOMO OCBOEHMS
WMHCTPYMEHTOB NporpaMmmbl Renga ana nx npuMeHeHus B MPOEKTUPOBaHUN 30aHUI U
COOPYKEHWUIM NO TEXHONOTUU MHPOPMALMOHHOTO MOAENNPOBAHMA.

BykBapb Renga paBHOLEHHO NPUMEHUM KaK A1 CAMOCTOATENbHOro obyyeHus,
TaK M B pPaMKax OpraHM3oBaHHOro Yy4yebHOro Kypca, OCHOBAHHOrO Ha
pekomeHaoBaHHoM «lporpamme obyyeHua»’.

Pasgenbl M noapasfenbl, B KOTOPbIX paccMoTpeHa ¢YHKLUMOHANbHOCTb
WMHCTPYMEHTOB Mporpammbl Renga, crpynnMpoBaHbl NO HanpaB/ieHMAM pellaembiX
NPOEKTHbIX 3a4a4. MopPAA0K U3NOKEHNA MaTEPNAIa OPUEHTUPOBAH HA KNAaCCUYECKYIO
OpraHM3aLmio 1 NocNea0BaTeNbHOCTb NPOLECCca NPOEKTUPOBAHMS.

Ona Toro 4ytobbl NpM OCBOEHMW AAHHOrO MaTepuana MCCNeaoBaTb MOJIHbLIN
Habop ONMUCAHHbIX MHCTPYMEHTOB U PYHKLUIM, PEKOMEHAYETCA YCTaHOBUTb CUCTEMY
Renga aKTyanbHOM BepCUN.

HaBurauma no 4OKYMEHTY OCYLLECTBAAETCA Yepes coAeprKaHMe, a TaKkKe MoXKeT
6bITb UCMO/Ib30BaH NPEAMETHbIN YKa3aTenb. CoaepaHne BKAOYAET nepeyveHb Bcex
pa3fenoB AOKYMEHTA, KaX[bllA U3 KOTOPbIX B CBOIO o4yepeab COAEPMKUT nepeyeHb
noapasaenos. A Kaxaoro pasgena v noapasfaena ykasaHbl HOmepa CTpaHuu, a
TaK»Ke BK/OYEHbl aKTUBHbIE CCbIIKM A5 Nepexoaa No Ha3BaHuIo.

YnparKHeHnsi,  NpaKTUYecKMe npuMepbl AN BbINOJHEHUS  33a4a4u
onpezeneHHoro pasaena NPoeKTUPOBAHUA, a TaKXKe Ntoboe NpakTUYecKoe gencTame,
pPEKOMEHAOBaHHOE A1 BbINOJIHEHMA NO/b30BaTeNnem, 0603Ha4YeHbl CUMBOIOM
Buaeo no onpegeneHHbiIM Temam pas3genos 0603HAYeHbl CMMBOIOM ,
onybaMKoBaHbl B oTAenbHOM naennucte «byksapb Renga»? Ha KaHane YouTube
«Renga BIM» u npepcTtaBneHbl B TOM e MNOCNen0BaTe/IbHOCTU, B KOTOPOMN OHU
N3N0XEHbI B TEKCTE.

AsTop: AHa Koamoroposa

KoHcynbTaHTbl: Mnbs Mas, Anekcent 9nos, Anekcanap Kotos, AHacTacus TsH,
EsreHnit KnposaH, EkatepuHa Bacunbesa, Makcum LLnbaHos, Makcum HeunnopeHko

RENGA® SOFTWARE

MO/IHbIN TEKCT CCbIIOK:
L https://rengabim.com/files/programma_obucheniya_rengal.pdf, pasaen https://rengabim.com/learn/
2 https://youtube.com/playlist?list=PLnWnOl4mleQ7KBNYtFHmok8jpJbSqe7S0
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TexHonorua MHGOPMaLMOHHOIO MOAENUPOBAHUA (34aHUN U COOPYIKEHUI) —
TWUM, Building Information Modelling nan BIM — pgeatenbHOCTb NO CO34aHUIO,
YNPaBAEHUIO N XPAHEHWUIO 3/IEKTPOHHOM MHPOPMALMK O 34aHUAX U COOPYKEHUAX Ha
BCEX UM OTAENbHbIX CTaAMAX UX }KU3HEHHOTO LUMKANA, Pe3y/IbTaTOM KOTOPOW ABNAETCS
co3gaHne WHPOPMALMOHHON MOAENM 34aHUS UM coopyXeHuma [n. 3.2
FOCT P 10.0.03-20191].

MHPopmaumoHHaa moaenb 06beKTa KanutasbHOro ctpoutenbcrBa (aanee -
MHPOPMALMOHHAA MOAeNb) - COBOKYMHOCTb B3aMMOCBA3aHHbIX CBEAEHWUN,
AOKYMEHTOB UM  MmaTepuanoB 06 o0ObekTe KanUTaNbHOrMO CTPOUTENLCTBA,
dopmMuMpyeMbIX B INEKTPOHHOM BMAE Ha 3Tanax BbIMNOJHEHUS WHMXXEHEepPHbIX
M3bICKAHWUIM, OCYLUECTBNEHUA  APXUTEKTYPHO-CTPOUTENIbHOTO  MPOEKTUPOBAHMA,
CTPOUTENbCTBA, PEKOHCTPYKLUMU, KaNUTa/lIbHOrO PEMOHTa, 3Kcnayatauum u (nnm)
CHoca o06beKTa KanuTanbHOro cTpoutensctea [rn. 1, cr. 1, n. 10 3
[pagocTponTenbHoro Koaekca Pocecuiickon ®eaepaumnn?].

Uundposasa nHpopmaumMoHHaA mogenb 06beKTa KaNUTa/IbHOrO CTPOUTENLCTBA
— COBOKYMHOCTb B3aMMOCBA3AHHbIX WHXEHEPHO-TEXHUYECKUX U MHXKEHEPHO-
TEXHO/IOTMYECKMX  AaHHbIX 006  0ObeKTe  KanuTaZbHOrO  CTPOWUTENbCTBA,
NpeAcTaBNeHHbIX B UMPPoBOM 0O6beKTHO-MpocTpaHcTBeHHOM Buae [n. 3.1.4 CN
333.1325800.20203].

UndpoBaa uHpopmauuoHHaa mogenb (UMM, TpexmepHaa mopgenb) -
3NIeKTPOHHbIN  AOKYMEHT B cOCTaBe WHPOPMALMOHHON Moaenn obbeKTa
KanuTtanbHoro ctpoutensctsa (MM OKC), npeacrtaBneHHbi B UMPPOBOM 0OBEKTHO-
npocTtpaHcTBeHHOM Buae [n. 3.1.6 CM 333.1325800.2020]. Mpumepamun umdpposomn
nHdopmaumnoHHon mogenun (LLUM) asnawotca ymdposaa MHPOPMALMOHHAA MoaeNb
ob6beKTa KanutanbHoro ctpoutenscTsa (LLUM OKC), nHxeHepHas undposaa moaenb

1MonHoe HaMmeHOBaHME HaUMOHaNbHOrO cTaHgapta: [OCT P 10.0.03-2019/MCO 29481-1:2016 «Cucrtema
CTaHAAPTOB MHPOPMALMOHHOIO MOAENIMPOBAHMA 34aHUN U COOpPYHKeHUn. MHbopmauMOHHOe MoaennpoBaHue B
cTpouTenbcTee. CNpaBoYHUK Mo obmeHy nHpopmaumen. Yactb 1. MeTtogonorna n popmat». MosHbIA TEKCT CCbIKU Ha
nokymeHT: https://docs.cntd.ru/document/1200164871, 8 dopmare pdf: https://notim.ru/2.pdf/

2 MoNHbIN TEKCT CCbIKM Ha AOKYMeHT: https://docs.cntd.ru/document/901919338

3MNonHoe HaumeHoBaHMe cBoga npasun: CM 333.1325800.2020 «MHbOpmaUMOHHOE MOAENUpoBaHue B
cTpoutenbcTse. Mpasuna dopmmnposaHna MHPOPMALMOHHON MOAENN OOBEKTOB HA PA3/IUYHBIX CTAAMUAX KUIHEHHOMO
uukna». TONHbIA TEKCT CCbIMKM Ha [AOKymeHT: https://docs.cntd.ru/document/573514520, B8 ¢opmate pdf:
https://notim.ru/14.pdf/




mecTtHocTn (MUMM) wn ppyrve Buapl UMPpPOBbIX MHGOPMALMOHHBLIX MoAenen,
NPUMEHSEMbIX AN5 Pa3nnyHbIX uenen [npum. K n. 3.1.6 CMN 333.1325800.2020].

INEeKTPOHHbIN DOKYMEHT - AOKYMEHTMPOBaHHAasA nHpopmaums,
npeAcTaBNeHHas B 3/1eKTPOHHOM popme, TO eCTb B BUAE, NPUTOAHOM A8 BOCNPUATUA
4e/I0BEKOM C UCMOJ/Ib30BAHMEM 3/IEKTPOHHbIX BbIYNMCAUTENBHbBIX MALLUH, @ TaKKe ANs
nepegayn no MHGOPMaALMOHHO-TEIEKOMMYHUKALMOHHbIM CETAM UAM 06paboTKM B
nHPopmaLMOHHbIX cuctemax [n. 3.1.17 CM 333.1325800.2020].

Renga oxBaTbiBaeT cneaywowme 3Tanbl npouecca MHPOPMALMOHHOIO
MOAENNPOBAHUA 3[4aHUA U COOPYXKEHWUIN: co3aaHue, pAeTasnbHaA npopaboTKa
umMdppoBon MHPopMaunoHHoM moaenu (LLUM) 3aaHmA nnm coopyKeHma n nosyvyeHune
Ha eé OCHOBE AOKYMEHTaUuun — 4yepTexken M cneumduKkauuin. Takke nporpamma
npeaocTaBAAET BO3MOMKHOCTb MCMOIb30BaTb AaHHble co3aaHHon LIMM B coctaBe UM
OKC pna npumeHeHMs Ha BCexX Moc/aeayloLlmx 3Tanax XMU3HEHHOro LUKNa obbeKkTa
CTPOUTENbCTBA.

Yeprexu
M OTYeThI

OueHKa
~~.M cTOMMOCTD
~

~

[eranbHan
popaboTka

JemoHTax

Upea BIM ocHOBaHa Ha BONIOWEHNN CheayoWwmnx NPUHLMNOB:

® MNPOEKTUNPOBaAHNE OCYLLECTB/IAETCA B TPEXMEPHOM MPOCTPaHCTBE AONA bonee
HarnaAaHoro npeactaBieHnAa TEXHUYECKUX peLLIEHMﬁ M COrNnacoBaHMA pPa3HbIX
ANCUNNNTNHAPHDBIX Pa3aenoB NMNPOEKTUPOBAHUA MeXay CO60l‘;1,




e 6a30BOM eANHULEN NPOEKTUPOBAHUA ABAAETCA 0O bEKT NpeameTHON obnacTy,

e umdpoBaa Moaenb Hacbiwaetrca MHPOPMaLMEN, KOTOPYH BNocneacTsum
CMOTyT MCNO/b30BaTb BCE YYAaCTHMKM Mpouecca CTPOUTENbCTBA (MPOEKTUPOBLLNKK,
CMETUYMKMN, CTPOUTENN, 3aKA3UUK, KOHTPOIMPYIOLLME OpraHbl U T. 4.),

® yepTeXun U cTpouTenbHble cneundukaumm GopmMmmupyoTcs Ha OCHOBE MOAENN
N 0OHOBAAOTCA NPU USMEHEHUM AAHHbIX MOAENN,

e undposaa MHGOPMALNOHHAA MOLENb MOXKET ObITb NepesaHa B pacyeTHble
CUCTeMbI, CYLLECTBYET BO3MOMKHOCTb WHBEHTapu3auMmM OOBEKTOB, pacyeTa
HeobXxo4MMbIX MaTepPNaioB, 3TanoB U CTOMMOCTM NPOEKTA.

NMpumeHeHMe TEXHONOIMU pPeryanpyetca HOPMATUBHbIMU [OKYMEHTaMM.
OpuneHTUPOoBOYHbINA cnmcok FTOCT n CM no BIM B Poccum pasmeuieH Ha cauntel.
Mpeactasutenn KomnaHum Renga Software npuMHMMAlOT aKTMBHOE Yy4acTue B
obcyXKaeHUN HanpaBieHUN pa3paboTKM HOPMATUBHbLIX [AOKYMEHTOB B COCTaBe
TexHuyeckoro komuteta TK 465 «CTpouTtenbctBo»? — nogkomuteta 5 «TexHonorma

MHPOPMALMOHHOTO MOAENMPOBAHUA 34aHUM U coopy:eHun». Renga Software
ABNAETCA YYAaCTHMKOM HAUMOHANbHOIO o0b6beauMHeHUs opraHusaumin B cohepe
TeXHONOrMiM MHPOPMaLIMOHHOTO mogennposaHua (HOTUMS3).

NpoeKTHbIM noapasfesieHNAM UM OpraHM3auMaAM TaKXe peKomeHAayeTcA
pykoBoacTBOoBaTbCs BIM-cTaHAApPTOM, KOTOPbLIN A0MKEH COAEPKATb PEKOMEHAALLUN
no  oOpraHusauum npouecca MNPOEKTUPOBAHMA HaA  OCHOBE  TexHOJ/Iorumu
MHPOPMALMOHHOIO MOAENNPOBAHUA, 3 TaKKe TpeboBaHMA K CO34aHUI0 LMPPOBbIX
nHGopMaLMOHHbIX Mogenein TUM-cneumannctammn®,

PekomeHaaummn no paborte c peryavmpyrowmMmmn AOKYMEHTaMM U OpraHU3aumm
npouecca npoekTnpoBaHua B Renga, obmeHa, Bbigaunm LM u AgokymeHTaumu
NPOEKTHOWM OpraHM3aumen npueeneHbl B pasaene 8.

MpocmoTp Braeo « HOMPU3.BIM.MpaKTUKK BHeAPEHUA»®

'MonHbIi  TEKCT  CCbINOK: https://rengabim.com/stati/normativnye-dokumenty-po-informacionnomu-
modelirovaniyu-v-rossii-gost-i-sp-po-bim

2 https://www.faufcc.ru/technical-committee-465-construction/

3 https://notim.ru/activity/

4 Cm. npodeccnoHanbHbIi CTaHAAPT cneuuanncTa no MHGOPMaLMOHHOMY MOAENMPOBAHMIO B CTPOUTENLCTBE:
http://publication.pravo.gov.ru/Document/View/0001202101190012?index=1&rangeSize=1

5> https://youtu.be/sOVjhBE1P1Q?list=PLnWnOI4mleQ7KBNYtFHmMok8jpJbSqe7S0
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1.2 BIM-UHCTpYMEHTDI

BIM-MHCTpYMeHTbI — HAabop NPOrpamMmHbIX CPeACTB, PEANN3YIOLLUX TEXHONOTULO
nHPopmaLMOHHOro moaenmpoBaHusa. NMporpammHoe obecneyeHme BIM, cornacHo n.
3.3 TOCT P 10.0.03-2019! — nporpammHoe obecrneyeHne, UCnonblyemoe AN

co3gaHusa, moauduKauuu, aHanusa, ynpasneHusa, nybaMKaummn, COBMECTHOTO
MCNONb30BaHMWA, 3aBEPLUEHMA UK BbINOIHEHWUS UHbIX AEUCTBUI C a1emeHTamum BIM.

BIM 4D

Ynpasnexue o E

N D) LUMION
CTPOUTENbHBIM o
npounssoacTtsom

3 ansmax A9blender
1&= ERP: YCO 2

$P Pilot-BIM

‘ 06beanHeHHas BIM-mogens

IFC @Pnot ICEG

siral & civil engint

B

YnpaB/ieHne NpoeKTHOM
opraHusauuei

[ KonnektusHasn
| 4 QN/P pabota
API Cpava B 3KcnepTUsy
\) 3D-neuvatb dusnko- 3D-su3yanusauma VR-npescrtasneHue B 9/IEKTPOHHOM
TEXHUYecKne OABJ - v i
pacue2:| DAE,, Q(PS
IFC STL
mapasanyeckue Yo ‘ KOHCTpYKTOpCKMe pacyeTsl,
KOHEYHO-3/IEMEHTHbIV aHann3

N as3poAnHammn4yecKme pacyeTbl

) <0:I QL

IFC )
Renga |
YMHASA
SI\NKIJM" Audytor @BUAA C3D‘ 4 DX 0 CTAPKOH N6Mce
\owe & IFC ¢
C3D, IFC, lennnax,
STEP, IGES, JT HapyXHble cetn, AP'
TexHonoruyeckoe BIM-kaTanoru undposas mosenb \)
\\/ API NpoeKTUpOBaHKe online-6ubanoreku MeCTHOCTU 4
ZARD i
\) ! ! im < 1@&= Aperpa
EA NS ¥ ynpasieHve
ABC-4 = _~ ,,
HeaABUXNMOCTbIO
1@= Cmeta 3 m BIMLIB.RU =
(, SKcnayaTauma
MpoeKTHo-CMeTHas @KOMHAC 3D T BIMcatalogs.net nMEﬂ)o %lndorCAD 1 NPOJaXKa HeABUKNUMOCTH
LOKYMeHTaumsa BI M 6 D

ObmeH paHHbIMKM  Mexay BIM-UHCTpymeHTamKM  OCylw,ecTBAAeTCA nyTem
NPAMOro MNPOrpaMMHOro0 B3auMOAENCTBUA (C  NPUMEHEHMEM  OTKPbLITOro
nporpammHoro uHtepdeiica — API?>, Ha ocHoBe coBCTBEHHbIX dopmaToB Ppaitnos
onpeaeneHHbIX NPOrPaMMHbIX PeLleHnin: B YacTHocTM, *.RNP — HaTuBHbIN dopmat
MOZENU, BbINOJIHEHHOM B Renga) nan B pamKax KoHuenuun «Open BIM» (yepes
dopmaT AaHHbIX € OTKpbITOM cneundmKkaumeit Industry Foundation Classes — IFC3).

! MonHble TeKkeTbl ceblnok: https://docs.cntd.ru/document/1200164871; B dopmaTe pdf: https://notim.ru/2.pdf/
2 https://help.rengabim.com/ru/index.htm#frenga_api.htm
3 https://technical.buildingsmart.org/standards/ifc/ifc-schema-specifications
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TexHn4yeckn nporpamma Renga:
e noaaep:kMBaeT B3anmogenctame yepes dopmart IFC;

e npepocTasnneT API, 6nharoaapa KOTOPOMy BHeLLIHME pa3paboTumKmn co3aatoT
cneumnannsmpoBaHHble pacwunpeHunsa (cm. noapaszen 1.4) wnm cBaA3n M peluatoT
NpuUKNagHble 3adauyn AnA COBMECTHOW peanm3aumm NPUHLKUMNOB TEXHOJI0MMn

VIH(I)OpMaLI,VIOHHOI'O moaennpoBaHumA,

e 06N1agaeT BO3MOMKHOCTbIO MMMOPTA W 3KCMOPTa B pPas/inyHble Gpopmathbl
obmeHa TpexmepHbimmn (C3D, DAE mn ap.) un asyxmepHbimu (DXF, DWG u ap.)
NaHHbIMWN.

MoapobHee 06 anropuTmax  WCNONb30BAHUA  AAHHbIX  TEXHUYECKMX
BO3MOXHOCTEMN CM. pa3gen 8.
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KomnaHusa Renga Software, npy noagepKe cneunanncToB rpynmnbl KOMNaHWM
ACKOH, oKasblBaeT TexHMYECKYl noafep>KKy' nonb3osaTeneir Renga. Calt

TeXHUUYecKom noapep*Kku https://sd.ascon.ru.

Mepes obpalleHnem B CNyKOy TEXHMYECKOMN NOAAEPHKKN PEKOMEHAYETCA YYECTb
ero npasuna’. Ana Toro 4tobbl MWUHMMW3MPOBATb BO3HUKHOBEHME nNpobrem,
CBA3A@HHbIX C MOHMMaHUEM U 3HAHMEM BO3MOMKHOCTEM W anropuTMoB PaboTbl C
WMHCTPYMeHTaMKn Renga, peKomeHyeTcs NO/IHOCTbIO 03HAKOMUTBLCA C MaTepuanamm
[NAaHHOro IOKYMEeHTa, a Tak»Ke obpallaTtbca K cnpaske’.

MomMmo TexHMYECKOM noaaep*Kkn Renga Software nndopmupyet coobuiectso
NPOEKTUPOBLUMKOB 06 anropMtmax U metogax NpPoeKkTUpoBaHMa B Renga, HoBOCTAX
OTpPac/in W NnaHax pa3BuUTUA NpoayKTa. PaspaboTka MHPOPMALMOHHbBIX U y4ebHO-
METOAMYECKMX MaTepManoB OCYLLECTBAAETCA HA OCHOBE MPOEKTHbIX 3ajau.
OCHOBHble pecypcbl, MNOCPEACTBOM KOTOPbIX NpoUcxoamt UHGOPMUPOBaAHUE
no/sib3oBaTenen:

e oduuymanbHbIM caiT: https://rengabim.com/ (B 4acTHoOCTH, pa3gensl

«CobbiTna» u «Monb3osatentor», nogpasgen «ObyyeHve n ceptnbukaumna»?);

e [0pPOXKHAaA KapTa® paclimpeHmsa GpYHKLMOHANbHbBIX BO3MOMXKHOCTEN;

e 6n0r pa3paboTynkos® nporpammol;

e Ka/JieHAapb’ OYHbIX M OHNANH-MEPONPUATUI;

e youtube-kaHan® «Renga BIM»;

e telegra m-COO6LLI,eCT809.

MofHble TEKCTbI CCbINOK:

L https://rengabim.com/feedback/

2 https://support.ascon.ru/request/rules/

3 https://help.rengabim.com/ru/

4 https://rengabim.com/learn/

5 https://rengabim.com/dorozhnaya-karta-rasshireniya-vozmozhnostej-renga-dlya-resheniya-zadach-
proektirovaniya-v-2021-godu/

6 https://rengarnd.blogspot.com

7 https://rengabim.com/new_events

8 https://www.youtube.com/rengabim

% https://t.me/renga_bim
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1.4 YcTtaHOBKa nporpammbl, 0OHOBAEHUM U paclunpeHnn Renga,

aKTUBaLMA NULEH3NOHHOro danna

Mepen ycTaHOBKOM nporpammbl Renga peKomMeHAyeTca O3HAaKOMUTbCA C
MMHMMa/IbHbIMMU 1 peKomeHayeMbimu TpebosaHnammn® K 060pys0BaHUIO U cUCTEME.

YcTaHOBKa OCyLLEeCTBAAETCA MNOCne 3anycka CooTBeTcTByowero d¢anna.
YcTtaHoBOYHbIe ¢alinbl Renga u, npu HeobxoammocTtn, Renga Collaboration Server
(ana ocywectBneHmMa coBMeCTHOM paboTbl, cM. pasgen 6) MOXKHO CKayaTb Ha
COOTBETCTBYIOWLEN CcTpaHuue® (nocne BbibOpa TWNa AULEH3UKM) UAU B LIEHTpe
3arpysoK, agpec KOToporo NpeAoCcTaBAAETCA KOMMEPYECKMM NOJIb30BaTENAM.

@ Cxavars npobHyio 60-1 % = = — X
& () ¢ @ rengabimcom CkavaTe NpoBHyto 60-Tn AHEBHYHK BEPCUI NPOTPaMMBbl ANA apXMTEKTYPHO-CTPOUTENLHOTO M...
Npoayiel v Cobbitua v O komnanmm v Monvaosarenio v PaspaGorimky v UeHTp noanepmen v Kynure v
1. Bbi XOoTUTe MCNoAb30BaTh Renga Ha pabote?! Toraa 3anonHuTe hopmy:
b3y#Te NpoGHYyo Bepc paboTatowyio 6e3 orpaHueHnA GyHKUMOHANa B TeueHme 60 aHei. [U1A 3TOM0 NPEACTABLTECD M yKang DIV HaTanorm
NKY Ha CKauMBaHue aucTpub
ma * TenedoH *
MpeanpuaTHe E-ma
A xouy cxaua lopoa,
¥ Renga
¥ Renga Collaboration Server
¥ f paspewato Renga Software u ACKOH KoHTaKkTWpoOBaTh co MHOW No e-mail
Artisan Rendering
[aHHbIe 3NeKTPOHHON NOYTB! ABNAKTCA KOHDHASHUMANEHOW MHbOPMaLUWen n He ByayT nepeaaHsl TRETLAM NULEM,
hitps//renaabim.com/download-renga/!b M XOTHTE MCNONb30BaTL Renga B y4ebHbIX Uenax?

O6HOBNEHMA YCTaHABAMBAKOTCA MyTeM 3anycka YCTaHOBOYHOro daiina,
CKayaHHOro ¢ canta’. MepeyeHb peann3oBaHHbIX OBHOBMEHWIA penunsa nNporpammbl
yKa3aH B «3aMeTKax 0 Bbinycke»* B cnpaBKe.

MONHbIE TEKCTbI CCbINOK:

L https://rengabim.com/requirements

2 https://rengabim.com/download-renga

3 https://rengabim.com/update

4 https://help.rengabim.com/ru/index.htm#release_notes_online.html
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Renga npefocTaBaseT OTKPbITbIA NPorpammHblin uHTepdeict ana pacumpenuns
CTaHAAPTHbIX BO3MOXKHOCTEN M B3aUMOAENCTBUA C APYTMMM CMELMANTN3UPOBAHHBbIMMU

nporpammamu.

CKauaTb pa3paboTaHHble PaCLUIMPEHMA MOMKHO MO CCbIIKE?.

MNocne ycTaHOBKM aKTya/lbHOM BepcuMM nporpammbl Renga, yctaHoBuUTE U
aKTUBMpYTe paclumpeHme «0bo3pesatens moaenn»3, kotopoe paspaboTaHo Hallel
KOMMNaHWEeNn M ABASETCA U NPUMEPOM peanmsaumm pacwmpeHma ana Renga, wm
yao6HoM dyHKUMen npocmoTpa CTPYKTYpbl (Aepesa) undposont MHGOPMaLMOHHOM
mozenu (cm. noapasaen 2.2).

z @
@aiin Tnagnan TMogenuTsch Bua [7]

« © 4 0 % Ren. > Pugins€)) v O Renga
Wus ] i - [#] (7] Li]

ModelExplorerPlugin
ModPlus ) | & Hacrporxn X

RengaPluginSmeta 1C Smete Integration Module
RPDF3DExport

Smartwater

Bepern 15
Nposasoanrent: Rengs Software
antepeens npasa: Copytight Renga Saftware”

lpatcu na wcnonssosssme ofnsgeer; 000 *Penrs Copress
< >

Snamautap: A =l

1—ycTaHOBKa pacClUMPeHUii MPOM3BOAUTCA BHYTPU YCTAaHOBOYHOM MankKu
NpPorpamMmmbl B HOBYIO MM CyLLECTBYIOLWLYO nanky «Plugins» (nyTb Mo ymon4yaHwuio:
C:\Program Files\Renga\Plugins);

2 — aKTMBaUMA paclIMPEHNA npomsBoauTCa B HacTpoihkax (cm. n. 2.1.2) wm
TpebyeT nepesarpy3ku Nporpammol.

Mo/IHbIE TEKCTbI CCbINOK:
Lhttps://help.rengabim.com/ru/index.htm#renga_api.htm

2 https://rengabim.com/application

3 Model explorer plugin, https://github.com/RengaSoftware/ModelExplorer
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Y3HaTb 6Gonbwe wuHPopmaumm o6 APl gna pas3paboTkm cobcTrBeHHOro
pacliMpeHMA Ha OCHOBe [OKYMeHTauum! MoxHO B cratbe’. [nAa pa3paboTku

npuaoXeHnn gna Renga HeobxoANMMO CKavyaTb KOMMNAEKT pa3paboTumka — Software
Development Toolkit (SDK)?>, KoTopblii npepocTaBnfer npumepbl Koda MU
AoKymeHTaumto no Renga API. Renga APl ucnonbsyetr TexHonornio COM pgna
obecneyeHma poctyna K ¢yHKUMam Renga, nos3Tomy BO3MOXHO C€O34aBaTb
pacwmpenma ¢ nomoulpto Visual C# unum Visual C++, a TakKe obpaliatbea K Renga ms
CTOPOHHUX NPUNOXKEHWNI, B TOM YMC/IE€ HANMCAHHbIX HA A3bIKAX MPOrpamMmMmMpPOBaHUA C
ANHAaMWUYECKOW TUNKU3aumen.

[ns Toro 4Tobbl NPUMEHATL BECb NEepeYeHb NPeaoCTaBASEMbIX BO3MOXKHOCTEM
M MHCTPYMEHTOB MPOrpaMmbl, HEOOXOAMMO AaKTUBUPOBATb IMLEH3UOHHbIN daitn
(6e3 NnMuEeH3UN HEBO3MOXKHO COXPaHUTb U SKCNOPTUPOBATb NPOEKT).

@i Renga - X

Renga
@ Hosbiii npoekt MEOTKPLITS © Hactpo ® Crpas /0

O nporpanne

@) | % 0 nporpamme X

Ze .
&) Renga

Bepeus: 47.36721.0 64-paspagrian

©000 "Pesra Cograsa’, 2016, Bee npasa sauuiessi

S nVIDIA. JakpiTs

PY
€9) | i O6Honenve anuenzmm X

e

Y Renga

& 8

118 OBHOBNEHUR MMLYEH3HM HEOBXDAMO YKa3aTh ASHCTEMTENbHEI 21N AULIEHSMN 1 HEXATE.

Brnrourts.

D:\Tpya\Renga\Mporpammani\MinyersusiLicenseJic 0630p

o6nagaer: 000 "Penra Cogresa”

1 —aKTMBaUMA MUEH3MOHHOro anna OCYyLEeCcTBAAETCA Moc/ie 3anycka
NPOrpaMmbl Ha CTapPTOBOM CTPaHULE;

2 — HbOpMaUUA O AENCTBYIOLWEN TNLEH3UN U aKTya/IbHOM BEPCUM NPOTrpammbl
AOCTYMHA TaK»Ke Ha cTapToBoM cTpaHuue (cm. n. 2.1.1).

L https://help.rengabim.com/api/
2 https://rengarnd.blogspot.com/2020/04/renga-api.html
3 https://rengabim.com/sdk/
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2.1.1 CraproBas cTpaHMua

CrapToBas CTpaHMLa OTKPbIBAETCA NPW 3anycKe nporpammbl Renga 1 no3sonser:

& Renga - ABTOHOMHaA pabota = X

Renga
@) © Hossili npoe o Ot @Cpi: @

4

Mpasow ua wcnonssosarme o6 nagaer: 000 "Petra Copresa”

1 — co3paTb HOBbIM NPOEKT;

2 — OTKPbITb NPOEKT A5 UTEHUA U peaakTupoBaHus B dopmate RNP (co3aaHHbIM
B Renga) unu IFC (mexayHapoaHoro obmeHHoro ¢gopmarta AaHHbIX C OTKPbITOM
cneundumKaumen, NnoanepKMBaeTCa A8 MMNOPTA Kak Bepcma dopmaTa 4, Tak n 2x3 —
B pexume coBmectumoctu ¢ IFC 4), oTKpbITb WabnoH npoekta B ¢opmate RNT
(noapobHee cm. n. 2.5);

3 — OTKPbITb NPOEKT, C KOTOPbIM Benacb paboTa paHee (Npw ycnoBumn, 4To damn
NPOEeKTa He bl NepenmMeHOoBaH, YaaneH Uam nepemeLleH);

4 —y3HaTb BepCUI0 NPOrpamMMbl, a TaKXKe MNOCMOTPeTb WHPOPMaALUIO O
npasoobnagaTesnie U CPOKe AENCTBUA NNLEH3UMN;

5 — aKTMBMpPOBATb IMLLEH3UOHHbIN Paiin;
6 — OTKpPbITb CNPaBKY;

7 — Npou3BeCcTU HACTPOMKU MHTepdeica, HaBUraLmMmM, akTMBaAL MU PaCLUMPEHNN
(cm. nogpasaen 1.4), coemecTHoM paboTbl 1 akcnopTa moaenu B dopmar IFC 4.
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2.1.2 HacTtpoiiku nporpammbi

BO3MOXHOCTb HAaCTPOUTb NPOrpPammy CyLLECTBYET KaK A0 Hayana paboTtbl Haz
NPOEKTOM, TaK U B npouecce — HO B HONbWMHCTBE CayvyaeB noTpebyeT nepesanycka
Renga.

e "
2 Hactpoliku K

OBuwme Asbik nHTEpdEiica: Pyccrnid v

CoemecTHan paboTa
Pexxmmbl rpadmikm
Haewrayma

cnonesosate annapaTtHoe yckopeHue rpadukn
Paciumperua P YEROR pad

BrnrounTs CCEELLLEHNE
Jkcnopt

Mokaseieats TeHK

b IS I L LY

Crnaxuneats HEPOBHOCTH JINHWI

OtobpaxaTe BUAE B pacTposom opmare

MapameTpbl MHTEpdERCa NOAL30BATENS

Orobpaxate komangy "BupTyaneHan peaneHocts”

OTobpaxaTe 3CKM3bl BMECTO 3HAYKOE
Pa3mep TEKCTa W APYTHMX 3NEMEHTOE

Macwrat: 100% v

WpwndT no ymonuaHuo

CemeiicTeo WwipndTos: GOSTA v
Hauepratue: OBeiunei v
Pazmep wpndra: 2,50

oK Otmena

O6wme HACTPOMUKU NO3BOAAIOT NPUMEHUTb OAUH U3 ABYX AOCTYMHbIX A3bIKOB
nHTepdenca, NnomeHATb maclwTtab (naHenein, MKOHOK KOMaHA M pasmepa TeKcTa
nHtepdeiica). Hactpouts WpndT, NPUMEHAEMbIN MO YMOAYAHUIO.

Pexxumbl rpadmKmn NO3BOASIOT HACTPOUTb KAaYeCcTBO OTOOPArKeHUs TPEXMEPHOM
MmoZenu n Gopmat oTobpakeHMa BUAOB Ha YepTerkax (B pacTpoBOM MM BEKTOPHOM
dopmare).

MapameTtp nHTepdelica nonb3osatena «OTobparkaTb KomaHay «BupTyanbHas
peanbHOCTb» NO3BONSIET 0TOOPA3nUTb KHOMKY BUpTyanbHaa peanbHOCTb # B 1eBOM
HUXKHEM YTy NPUAOXKEHUA. AKTUBALMA AAHHON KHOMKN MHULMUPYET NOAKIOYEHUE

1 0auH 13 Npumepos, rae Ucnonbayetca WpndT MO YMOAYAHMIO: NPU AaNbHEWlleM HaHeCeHWU Pa3smepos B
MOZENN UK Ha YepTexKe, ecnun byaeT Bbi6paH CTUAb TeKcTa «[1o ymonYaHuio», To ANs Hero byayT npuMeHeHbl UMEHHO
3TM HACTPOMKWU. PEKOMeHAYEeTCA UCMOAb30BaTh PACNPOCTPAHEHHbIE CUCTEMHbIE WPUTLI U OCYLLECTBAATL Nepenayy
MCMNonb3yemblix WPUGTOB BMECTE C NPOEKTOM.
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K rapHutype Oculus Rift gna npocmoTpa moaenn B pexrUme BUPTYalbHOMN
peanibHOCTW.

MapameTp «OTOOparkaTb 3CKU3bl BMECTO 3HAYKOB» MO3BONSET OTKAKOYUTL
OTOOpaXKeHNE 3CKM30B TEKYLLLETO COCTOAHMA YepTerKen, ypoBHel, cbopok, pa3pe3os
n ¢dacapos Ha BKnaake O6o3peBatenb npoekta. Ecnan paboTta Beaetca Ha
MaNOMOLLLHOM KOMMbloTepe unm HoyTbykel, To pekomeHayetca B obo3pesaTtene
npoekTa oTobparKkaTb 3HAYKM, @ HE 3CKM3bl U TaKKe OTKAUYUTb PYHKUMWM MOKasa
TEHEN W OCBEWEHHOCTU MOAENWN; BKAYUTL PYHKUMO «OTobOparkaTb BUAbl B
pacTtpoBom ¢dopmaTte» (Toraa NPOPUCOBKA 4YepTerka npu ero OTKpbITUKM byaer
3aHMMaTb 3Ha4YUTE/IbHO MEHbLLE BPEMEHMN).

HacTpouB HaBUrauuio, MOXXHO 0TO6Pa3nTb LEHTP BpalleHus. MpPUMeHUTb OAUH
M3  PEXMMOB HaBuUraumMm: nNpu  ynpaBieHUNM OOBEKTOM  peKoMeHAayeTcs
NPOEKTUPOBATb;, B PEXUME «ynpaBieHME Kamepon» — MNpoBOAUTb BU3YyasbHYIO
NPOBEPKY Ha KONNM3MM B MOAENN Pa3HbIX MPOEKTHbIX PAa3AesfioB, a TaKKe MNoKas
MoAenn c 06xo40M BHYTPU 34aHMA U 06N1€TOM BOKPYT 34aHuA.

T =
&) Hacrporiku X

Obwme Pexum Hasuraumm

CoemectHas pabora ® Ynpasnenue obvexTom

Pacwmupenus
LleHTp BpalLeHuma

Sxkcnopt
® He otobpaxats

Orobpaxars Npu HaBurauum

Otobpaxars eceraa

OK Otmena

HacTpoilku coBmecTHOM pabotbl paccmaTpumBaloTca B pasgene 6 U ux
peKkoMeHayeTcA AOBEPUTb TEXHUUYECKOMY CNeLmanmcTy opraHusauun.

! Couetanue knasuw Ctrl+Shift+~ no3sonut oTobpasutb onpeaeneHHble NapameTpbl NPOU3BOAMTENbHOCTU
KOMMbloTepa npu paboTe € KOHKPETHOM Mofenbilo, 4epTexkamu U APYrMMWM KOMMOHEHTaMu npoekTta. [pu
BO3HWKHOBEHMM Npobaem c 0TobparkeHWeM BbiNaAaroLMX MeHI0 B Renga, 4To CBA3aHO C BUAEOKAPTOM (pekomeHayeTcs
cneauTb 3a aKTya/lbHOCTbIO ApalBepPOB A1A MCNOJ/Ib3YeMbIX YCTPOMCTB), CyL,ecTByeT cnocob nepesarpysku apavsepa
BUAEOKAPTbI HaXKaTuem coyveTaHuaA kKnasnw WIN+CTRL+SHIFT+B.
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r %
& Hacrpoiikn X

Obuime Jlns NoAKNYEHNA K CEpBEPY COBMECTHON paboTsl ykaxnTe
— | CNERYIOLLIME CEELEHUE
[ CosmectHaa pabota

Hasuratus Wma nonezoeatena:  Engineer
Pacwnpenna Wwan cepeepa: Server Mopr |8820
3kcnopt

oK Ommena

B otmenbHom noapasgene 8.4 pacCMaTpuMBalOTCA HACTPOMKWM 3SKCMOpTa B
MeXAyHapoaHbIN 0bMeHHbIN dopmaT AaHHbIX IFC Bepcum 4.

o -
£ Hacrpoitku X

QBume MapameTpnl IFC4

Coemecthas pabota Daiin conecTasneHua TUNOE:

Hapuratua C\Program Files\Renga\IFCMap\export_type,json
Pacwmpenun

t—"': Dain conocTasneHna napamMeTpos:
kcnopt

C:AProgram Files\Renga\IFCMap'\export_attr_gto_pset.json

Maiin conocrasneHus o0 BEKTOE CRoAM:

C\Program Files\Renga\IFCMap\export_layer.json

| ARNpoKCHMUPOBATE KPHBLIE CTPEIKAMN 1 SyTamK
¥| 3Bkcnoprupoeate "Body” npoémos kak "Reference”
PazaenaTe 06BEKTEl C MHOMOCNOHHEIM MATEDUANOM Ha YACTH
EKCHDpTMFIUEETb TEOMETPHYECKOE NPEACTABNEHNE Bes NogpE30K
I—EUMETFW‘HEU(DE NPEACTIBNEHNE ofeexToB:
V| Axis
V| FootPrint
~ W Body
» 1| Tessellation
» W SweptSolid
> Brep

Surface

oK Otmena

Mpn 3TOM, Ha KaXAOM MPeAnpuUATUM PEeKOMEHAYeTcA 3TU  HaCTPOMKM
pernameHTupoBaTb (cm. nogpasgen 8.1), ucxoaa U3 KOHKPETHOro CoOCTaBa
NporpamMmMmMHbIX cpeacTs (npumep npusBegeH B pasgene 1.2) ana peanusaumm

NPOEKTUPOBAHMA MO TEXHONOMMU MHPOPMALMOHHOTO MOAEANPOBAHUA U [OBEPUTb
TUM-cneumanucty® npeanpuaTma.

1 Cm. npodeccmoHanbHbIi CTaHAaPT cneuuanncta no MHGOPMaLMOHHOMY MOAEANPOBAHUIO B CTPOUTENLCTBE:

http://publication.pravo.gov.ru/Document/View/0001202101190012?index=1&rangeSize=1

19



2.1.3 Tlpumepbl NPOEKTOB

B nanke ycTaHOBKM nporpammbl B nognanke «Samples» cogeprkatca npumepbl
MHPOPMaLMOHHbIX Mogenen U AoKymeHTaumu. Mo ymonyaHuo nytb: C:\Program
Files\Renga\Samples.

& Orkpuims X

« v 4 > 3ror komnbtotep > JlokansHuiii anck (C) > Program Files > Renga > Samples v 0

3

Hosan nanka =- ™ @

e ———
TildzasaE ARA

fx
1]

e

rversmomm
(14 sz EEnEEay

0 Y
e < <
Building.mp Convenience store.mp Cottage.np House.mp Maisonette.rnp Penthouse.mp Structure.mp Workshop.mp

T e
VN A

)
O5)

N

(f
L5
=

Wma daitna: v | |®aiinet Renga (*.rnp) v

LLaBaowbi Renga (*.mt)
Industry Foundation Classes (*.ifc)

e [lpoektbl «Building» n «House» cozepXaT TONbKO APXUTEKTYPHblE

pelieHums.

e [IpoeKTbl «Structure» n «Cottage» 6yayT MHTepeCcHbl AN O3HAKOMAEHMSA
KOHCTPYKTOPaM, MPOEKTUPYIOWNM Kene3obeToHHble KOHCTPYKUMU; TeX, KTO

NPOEKTUPYET METAN/IOKOHCTPYKLMU, 3anHTepecyeT moaensb «Workshop».

e B ocCTanbHbIX NPOEKTax Co34aHbl MHXEHEPHbIE CeTU nsHeobecneyeHus: B

«Convenience Store» noKa3aH MPUMEP BEHTUAALMOHHLIX CUCTEeM U cUcTembl
no)kapHoro wu3BeweHusa; B «Penthouse» - cuctem BOAOCHAGXKeHHUS,
BOOOOTBEAEHUA U BOAAHOrOo oTonaeHua; B mogenn «Maisonette» - cucrtem
BOA0CHabXXeHnsa, BOA0OTBEAEeHUA, BOAAHOIO OTON/IEHUA U 3/1IEKTPOOCBELLEHMUS.

MpumeHnTe HeobxoaMMble HACTPOMKK. C MOMOLLBLIO KOMAHAbI «OTKPbITb...»

OTKPONTE OAMH M3 CyLlLecTBylOWMX npoekToB «Penthouse.rnp». PaccmoTtpute
MaTepuan nogpasgena 2.2 Ha npumepe AaHHOro npoekTa. OTKpbIBaTe M 0OCBaMBanTe

BO3MOXHOCTM Renga, npuBeaeHHble B APYrnX pasaenax AaHHOro AOKYMEHTA, Ha Tex
npumMmepax NPOEKTOB, KOTOPble PUIYPUPYIOT NO TEKCTY.

MpocmoTp BMaeo «Hayano pabotbl Hag NnpoekTom. CTapToBas cTpaHuua»®,

! MonHbIl TekeT cebikm: https://youtu.be/15qI13RIIZu0?list=PLnWnOl4mleQ7KBNYtFHmMok8jpJbSqe7S0
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2.2 Uundposas nHpopmaumoHHaa moaenb U coctas npoekta *.RNP

2.2.1 CocraB npoeKrta *.RNP

Cospasaemblin B Renga npoeKT! copepuT:

@i Penthouse (Tonbko utere) - Renga - AeToHomHas pabota — X

DBug x |+

(D) no - B @ Y .-

©
ik

Ducray flacr 3.5 Nucr 4.Cxema TI-T2

Nucr T.0acan A-l et 8.Paspes 1-1 Muc 9.Paspes 2-2

dacaabl

Cneupndukaumm

abanupl ©
TpybonpoBoaHble cucTembl
Bo3ayxoBoAHbIE CUCTEMBI

Eﬂewpwecwe CNCTEMDI

1 — undposyo MHPOPMALMOHHYIO MOAENb 343aHUA UAN COOPYNKEHUA U €ro
BHYTPEHHUX UHXKEHepPHbIX cuctem (BKIaaKka «3D Buay),

2 — BCe CO34aHHble CTUAM U CBOMKCTBA (MeHI0 «YMpaBieHWe CTUAAMM» Ha
OCHOBHOW NaHenu),

3 — cpopmMmupoBaHHbIE MO AaHHbIM MOAEeNU cneundPuUKauumn, 3anoJIHEHHbIE
nonb3oBatenem Tabauubl, nNony4aemble Ha OCHOBE MOAENM BUAblI — YPOBHM,
pa3pesbl, dacagbl — U yYepTeXU (KOMMOHEHTbl OAHOMMEHHbIX TPyNnn BKAAAKU
«0O603peBaTesib MPOEKTa»).

B 0603peBaTene NPOEeKTa TaKXe Haxo4ATCA rpynnbl MHXEHEPHbIX CUctem, B
KOTOPbLIX coAdepxaTCA nNpuHUUNMANbHbIE CXeéMbl COOTBETCTBYHOWUNX CUCTEM
¥M3HeobecneyeHusn 343aHNA NN COOPYHKEHUA, PEAZTIN30BAHHbIX B MOLENN, CGOpKM,
KOTOpPbIE MOTYT 6bITb MCNONb30BaHbI B KAYECTBE COCTABHbIX 3/IEMEHTOB moaenu.

1 ®ain npoekTa, coxpaHaemblit B HaTUBHOM popmaTe Nporpammbl nog, pacwmpermem *.RNP unaun B Kauectse
wabnoHa npoekTa ¢ pacwmpeHnem * .RNT.
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2.2.2 Uudposaa nHGopMaLMOHHAA MOAENb 30aHMUA UIN COOPYKEHUA

UnudpoBas wuHpopmaumoHHaa mogenb (LMUM) 3paHMAa mam  coopyrkeHuA
dopmupyeTcs M3 3IEMEHTOB, KaXKablh U3 KOTOpbIX npeacTtaBnaetr coboi B obuiem
c/lydae napameTpUYecKuin TpexmepHbIi 06bEKT npeameTHol obaactu! n skntouaer
B ceba reomeTpuyeckoe U MHGOPMaLMOHHOE NpeacTaBNAeHUsA (T.e. reoMeTpuyecKme
N aTpuUbyTUBHbIE AaHHble), Heobxoaumble ANA MPOEKTUPOBAHWUA, CTOMMOCTHOWM
OLLEHKU, 3KCNEepTU3bl, CTPOUTEIbCTBA, SKCNAYyaTaLUM 34aHUA AN COOPYHKEHUA U T.A4.
MNoapobHee noHATUA anemeHTa UMM, aTpnbyTUBHbLIX U FEOMETPUYECKUX AAHHBIX CM.
pasgen 3 CM 333.1325800.20202.

& Penthouse (Tonbko urenne)* - Renga - ABToHOMHanA pabota = X

| ArpuByrei na obsexta "Mlecrmua” ¥ | +

freTpme & [lo6agnenue rpagel X o

@O0 = Bj & 18
- N 4 .
% &S00
w4 P
® ® Y

SO o

@ﬂaga»«ﬂgm
% [@ copasa_~
[ oo
Kilowe  um
B 300000 e
X

<« 3 =
w1 16667

A Bar

W | Cinowrian

@5 [Lokone

s s s <ssd000
fEsfdsepg

Yaanume IS0

) Ceoiicrea &) Kenesoberon w
@) e =

G |(ver)

EEEEC R

UHdopmaymoHHOe npeacTaBneHue Kaxaporo anemeHta UMM genntca B Renga
Ha TPU KaTeropuu:

1 —napameTtpbl (ABNAIOTCA HEOTbEM/IEMOM YacTblo OOBEKTOB U CTUNEM, UX
3HauYeHMA 3aJaloTcA  Nonb3oBaTenem  ANa  onpedesieHMA B OCHOBHOM
reoMeTpuYecKkoro npeacTaBieHnsa ob6beKTa),

1 ObbeKT Takke MoxeT 6biTb HenapameTpuueckum (6e3 BO3MOMKHOCTM M3MEHEHWA ero napameTpos) uau
YacTUYHO NapamMeTPUUYECKMM, HaNpUMep, Npu 3arpy3Ke B MOAENb CTOPOHHEN MOLEAN KOHCTPYKLMU AN 0bopya0BaHUs
TBEPAOTE/NIbHOW MU TPUAHTYIALMOHHOM reoMeTpum; NpeacTaBaaTb COBOMN TONbKO YacTb 06bEKTA NpeamMeTHOM obnacTm
nT.A.

2 MonHoe HaumeHoBaHue csoga npaswa: CM 333.1325800.2020 «UHbOpMaLMOHHOE MOAEAMPOBaHWE B
cTpoutenbcTse. Mpasuna dopmmnposaHna MHPOPMALMOHHON MOAENN OOBEKTOB HA PA3/IUYHBIX CTAAMUAX KUIHEHHOMO
uuKna». [OAHbIA TEKCT CCbIIKM Ha [AOKymeHT: https://docs.cntd.ru/document/573514520, B8 ¢opmate pdf:
https://notim.ru/14.pdf/
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2 — pacuyeTHble XapaKTepUCTUKKU (paccumTbiBatoTCA nporpammonm
aBTOMaTUYECKM, NCXOAA U3 3a[laHHbIX NO/Ib30BaTe/IeM NapameTpos),

3 —cBoiictBa (aTpubyTbl, HabOp KOTOPbIX MOXKeT 6biTb co3paH (yaaneH) u
onpeaeneH nosfb3oBaTenem A1 KaXkAaoro Tuna ob6bekta uAM  CcTuas; Aana
onpeaeneHns 3Ha4YeHU CBOMCTB MOTYT ObITb MCMO/b30BaHbI CCbINKM Ha aTpUbYTbI
APYrMX TUMOB OOBEKTOB MU CTUNEN, @ TAKKE 3a4aHbl BbIYUC/IAEMbIE UIN COCTABHbIE
BblpaXKeHus).

LLitaTHO Becb Habop aTpubyToB BUAEH Npu dopmmnpoBaHumM cneumnudmnKaumm.

Bce aTpubyTbl, KOTOpbiMM 06/1afaeT OOBEKT, MOXKHO YBUAETb TaKKe B
pacwmpeHnn «Obo3pesaTesib moaenn» (ero yctaHoBKy cMm. noapasaen 1.4).

& Penthouse (Tonbko urere) - Renga
3DBua x |

Oospesarens Mogent E

VWAoe

[=1=]

FEFEEEF 99

v E

o

QEEEEEER

®©opuanpoea
[0 an
O d b

Tepanerpsi
(3 (230000 s
£ [0
@7 [ 6srax

MHPopmauMOHHOE npeacTaBAeHNEe KOMMOHEHTOB TMpoeKTa (YyepTexken,
cneunduKaumii M T.4.) TaKKe MOXeT BKAoYaTb B cebsa Habopbl onpefeneHHbIX
napameTpoB, PAaCUYETHbIX XapPaKTEPUCTUK U CBOMCTB (BapbUpPYyHOTCA B 3aBUCUMOCTU OT
TWUMNa KOMMNOHEHTA NPOEKTA).
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2.2.3 WHPopmayma o npoeKTte

OTAenbHO CTOMT BblAeNUTb MHPOPMALUIO O NPOEKTE B LIE/IOM — MapameTpbl U
CBOWCTBA, 3aaBaemMble B KayecTBe MHPOPMaLMM O MPOEKTe, yyaCTKe U 34aHUM,
KOTopble ABAAIOTCA «TrN06afbHbIMUY ANA NPOEKTa U HacAeaytTca KOMMNOHEHTaMu
npoekKTa.

w-m B @ v 1§ |27 vI[Ynpacnerme crunamn |
22 Vindopmauma o npoexte
& Matepuansi
1 Vindopmauma o npoekre X & Mrorocnoiinsie marepiansi
2 Npoguan
Mpoexr | Yuacrok  3aame B Ounstpsi
O6o3Hauene npoekTa: [ Ceoiicrea ovexros
1982-2018.03) B Crinm okma
Haumerosarune npoexta: B Crwnm geepn
MroroKeapTupHsiii 11-3TaxHbiii unoii gom @) Crwan snemena
Crapms: [P Crwam konommsi
n 8 Crwnm 6ankn

Onucarme npoexra: @ CTunm naacTuHe:

Apmuposanme 4
@ Crunn cucremsi
Tpy6onpoeoaHbie cucTems!

Ceovicrea npoexra:
Bo3ayxoBoaHIE CHCTEMSI

v v v v

Ceoiicreo 3navenme +
IneKTpUUECKME CHCTEMBI
Hammenoeaue opravuz... Renga Software ”
7 Ogopmnerne
x
oK Otmena

PekomeHayeTcA 3aMonHATb 3TU JaHHble B Hayane paboTbl Hag MPOEKTOM
OTBETCTBEHHOMY CMELMaNUCTy, K MPUMEPY T[NaBHOMY WHMKEHepy MpoeKTa Wau
apxuTekTopy (nogpobHee pekomeHaaLum no paborte ¢ HPOpPMaLMeln 0 NPoeKTe CM.
n. 2.5.2).

MpocmoTp Buaeo «Lundposas nHbopmaLMOHHAA MOAENb 3[4aHMA M COCTaB

npoekTa»’.

! MonHbIl TeKeT cebikm: https://youtu.be/xz21FPHW1Go?list=PLnWnOI4mleQ7KBNYtFHmMok8jpJbSqe7S0
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2.3.1 TloHATHe cTUANA B Nporpamme

Criuab B Renga onpeaenser BHeEWHWA BuA 0b6bekTa  UUDPOBOIA
MHPOPMaALMOHHOM MOAENN, @ TaK¥Ke NOo3BOMSAET Ha3HauYUTb CBOWCTBA 3/1EMEHTaM
AaHHoro ctuna. CtaHaapTHble GOPMbl U KaTeropmum No3BONAIOT HA CBOEN OCHOBe
HacTPOUTb CTUNb obbeKTa npegmeTHon obnactu®. Mpu U3MEeHeHUn napameTpos K
CBOWCTB CTMNA Bce O6beKTbl B moaenn wunm Buabl/obosHaveHus/nereHabl Ha
yepTexax, AN1Aa KOTOpbIX onpeaeneH AaHHbIM CTUAb, NPUOBPETYT M3MEHEHHble
napameTpbl U CBOICTBA.

o
251 CTMAn KOROHHBI X

=+ El s X Jeytaep ¥ AeTO b
c20

1 20K1

L 20012

T20K1

Kpyrnas 300x300

Mpamoyronshas 300300

Tpy6a npodunenan 180x180x14 Mapamerper | Ceoiicrea

3nnwnnmaueckan 400x300
Mapametp 3HaueHue

Lnpuna 200,00
FayBuna 195,00
TontuHa cTeHKu 6,50
ToAwMHa NeaKs 10,00

Paguyc conpmkenua 13,00

0K OTmena

Ctunb Renga rMBKO MapameTpUyeckuM HacTpauBaeTcs; MNpPUMeHsieTca AanAa
CO34aHUS MHOMECTBa BAPWAHTOB YHWKa/bHbIX OOBEKTOB MOAENMU; BO3MONKHO
npoaybaMpoBatb M €O34aTb Ha €ro OCHOBE HOBbIM CTWU/Ib; MOXXHO CKOMWPOBATb
BMecTe C 06beKTOM U MPUMEHUTL B APYroM NpPOoeKTe.

Bce cTMAM npoekTa crpynnmMpoBaHbl B MEHIO OCHOBHOM NaHenu «YnpasneHue
CTUNAMN Y.,

-l M Bra @

'L".I'IF:EE."IEHHE CTHUAAMHA

1 PasBuUTME Nporpammbl NpeanonaraeT co BpeMeHemM NpUMeHeHne coBCTBEHHbIX CKPUNTOB (Ha a3bike LUA) ans
CO34aHMA HOBbIX NOJ/Ib30BATE/NIbCKMX KaTeropuii c¢ onpegeneHMem B CKpUNTe TOro Habopa napameTpoB, 3HAYeHUA
KOTOPbIM CMOKET 3a4aBaTb M0/1b30BaTe/b BHYTPU CTMAA Npu paboTe B nporpamme.
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2.3.2 B3aumocsA3b cTUneun

HeKoTopblie cTMAn GopMMPYIOTCA HA OCHOBE APYrUX CTUNEMN:

HS)/ ¥i| YnpasaeHne cTuasmu

29 Wrdopmauma o npoekTe

=)
[ = Marepuansi 1)
5. <
=2 MHorocnoliHele Matepuansl < =~
/
[ 2 Npoduam
[ =
5 Onastpet
EB Csoiicrea obsexros \
\
[ Crunm oxna |
@ Crunm gsepu =
o
@) Crunm snementa
(P Cruam kononme: 5 / 5% Knacce apmaypei : ©)
1M Crunu Bankn = 5 Apmatyprbie wgenin < — P
. 1))
@™ Crunm nnactuner | £ Cuan apmuposarns 2
ApmuposaHue »| | Crunm apmuposatma coeauHenuii

&' Crunm cucrembr

TpyGonposoaHtie cucteme: & Cman CaHWTapHO-TexHUYeckoro obopyaoeanna

Bo3ayxoBOAHbIE CUCTEMBI @ Cman oGopyaosarus

3nexTpUyYECKNE CHCTEMBI & Crvan 1py6e [T Crunw senTunaumonHore obopyACBaHMS

v v v v

O¢opmnenne &= Cmunw geranu TpyGonposoaa ) @ Crunu so3ayxoeos -/
2 Cman akceccyapa TpyGonpoeoaa & Cruam geranu eosayxososa | =
FF Crann texcra & EYARTRIREARANON y, o3 & WP OBoN G CTHAM 3neKTPOYCTaHOBOUHOTD M34enus
h 4 Mapamerpi TpyBonpoBoaHsX cucTem < 6 Cruam akceccyapa 803ayx 0804
5 Wrpuxoskn F e - e s Q) Crwam ocserurensroro npubopa
9 &' Mapamerhis somyrotom cucren ™ [E] Crwnw snekrpudeckoro pacnpeaennTensHOro WKTa
0) @ cwanopopmneria r p pacnpea uy
B +
W Pasgens %, Cruav npeeoasnka
— #8 Crunu snextpudeckoit nnHun < —
E, Crunn nereqgs! 1
Y 7 i a
® Crunn mapkepa #) MapameTpbl 3NEKTPUUECKHX CHCTEM :

EJE"‘ Crunum oToBpaxenna

1 — MaTtepuanbl NPUMEHAIOTCA NPU HACTPOIKe MHOrMX cTuaei (OKHa, aAsepw,
aNeMeHTa, apMaTypPHbIX U34EeNUN, Pa3IMYHOrO 060pYyA0BaAHMA UHIKEHEPHDIX CUCTEM,
Tpyb U BO34YyXOBOAOB, AeTasiel N aKceccyapoB TPYHonpoBOAHbIX U BO34YXOBOAHbIX
CUCTEM; U3AENNIN, NPUOOPOB U LMUTOB 3/IEKTPUUYECKMX CUCTEM), B TOXE Bpems
MHOTOC/IOMHblE MaTepuranbl MOryT GOPMUPOBATLCA U3 HECKOIbKMX MaTepPUasioB.

2 — CTUNb KONOHHbI, 6aNKM UAM NAACTUHBI MOXKET BbITb CPOPMMPOBAH Ha OCHOBE
CTaHAAPTHOM GopMbl NPOPMAA UIN OCHOBAH Ha CTUE MNapPaMETPUYECKOrO CeYEHMUs,
co3gaHHoMm B pegakTope "Mpodunn'.

3—-lpK co3gaHuM CTUNA apMaTypHOro msgenua npoucxogut Bblbop paHee
CO34aHHOTO K/aacca apmaTypbl.

4 —Tlpn HaAcTpoMKe CTUNA APMMPOBAHMA MPUMEHAIOTCA CTUAM APMATYpPHbIX
ns3nenun.

5n6-B npouecce aBTOMAaTUYECKOM TPACCUMPOBKM TPYyOOMPOBOAHbLIX WU
BO34YyXOBOAHbIX CUCTEM C YYETOM MNpPeAHaCTPOEHHbIX MapaMeTpoB MNPOUCXoaAUT
noabop Tpyb nam BO3Ayx0BOAOB U AeTanel U3 COOTBETCTBYHOLLMX CMUCKOB CTUNEN.

71 8 —[Ana GOpMUPOBAHUA CTUNA INEKTPUYECKON SIMHUWN YKa3blBaeTcA CTU/Ib
NPOBOAHMKA, @ B NMapameTpax 3/1eKTPUYECKUX CUCTEM BblIOBMpPaETCcA NPUMEHAEMbI
CTUNb INEKTPUYECKON NTNHUN.

9- I\/IaTepman BK/N1IOYaAET N BO3SMOXKHOCTb HaCTpOl\;iKM €ro WTpnuxoBKnM U TEKCTYPDLI.
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2.3.3 PekomeHAaUMU MO XPaHEHUIO U NPUMEHEHUIO CTUNEN

PeKomeHAyeTcs B KaXKAOM MPOEKTe MPUMEHATb TONIbKO Te CTUAU, KoTopble
Heo6XxoAMMbI NPU NPOEKTUPOBAHUM UMEHHO JAAHHOTO 06beKTa.

XpaHeHWe NoNIHOM HOMEHKATYpPbl 06BEKTOB C NPUMEHEHHbBIMU K HUM CTUAAMM
(Hanpumep, BCeX BApPWAHTOB CTPOMUTE/NIbHbIX CUCTEM OT MPOU3BOAUTENA WU BCEX
TUNOPA3MEpPOB KOHCTPYKUMIA MO Cepumn) peKomeHAyeTcs OCYLEecTBAATb B BuAe
OTAeNbHbIX KaTanoros (noapobHee cm. noapasaen 9.1) B cpeae obWMX AaHHbIX UK

6a3e gaHHbIX NpeanpuaTUA.

Mpn HeobxoAMMOCTU MOCTOAHHOIO UCMONb30BaHMA onpeaeneHHbIX Habopos
CTUNEN NPW CO34aHMU HOBbIX NMPOEKTOB, CYLLECTBYET BO3MOMKHOCTb COXPAHEHUA W
CUTYaTUBHOIO NpMMeHeHUs WabnoHoB NpPoeKToB (MoapobHee cm. nogpasaen 9.2).

|_|pl/l BO3HUKHOBEHUN HEO6XO,D,MMOCTM pa3pa60TaTb HOBble CTUIN B CO34aHHOM NO

WabNoHy NpeanpuATUA U Haxoaallemca B pa3paboTke npoekTe, TUM-cneumanmct?,
NOAK/IOYEHHDbIN K MPOEKTY B COBMECTHOM paboTte (cm. noapasgen 6.2), cosgaet

HeobxoAuMble CTUAU, BbIMOIHAA CUHXPOHMU3ALIMIO NPOEKTA - OTNPaBASET USMEHEHUS
Ha cepBep Renga, W, nocne CUHXPOHU3AUUMU C CEPBEPOM, MPOEKTUPOBLLUKY
CTaHOBATCA AOCTYMHbIMU A8 NPUMEHEHMA B TEKYLLEM MPOEKTE HYXKHble CTUAN ANS
[aNbHeNLWero ocyLecTBNeHMA NPOEeKTUPOBAHUA.

MomMMO cOo34aHMA YHUKANbHOrO Habopa cTunen ansa KaxKaoro HOBOro NPOeKTa
nnAn paboTbl C NPOEKTOM MO WaboHY, B KOTOPOM 3apaHee NpeAHacTpoeHbl Habopbl
CTUNEeN ANA NPUMEHEHUS, CYLLECTBYET BO3MOXKHOCTb 3arpy3uTb CTUAb BMeCTe C
0ObEKTOM W3 OAHOr0 MNpPOEKTa ANA NPUMEHeHus B Apyrom npoekte. [Mpwu
HeobXoAMMOCTU WCMO/Ib30BaHUA CTUAA, KOTOPbIA Obln NPUMEHeH B paHee
CO34aHHOM NPOEKTE, 4OCTaTOYHO CKONUPOBaTb 06BEKT, A1 KOTOPOro Ha3Ha4YeH 3TOT
CTWU/Ib U CTUNb BCTPOUTCS B MPOEKT BMECTE CO BCTaBNEHHbIM 06beKTOM. Mpu yaaneHuu
3TOro 3K3emnasapa 06bEKTa, CTUAb OCTAHEeTCA AOCTYMHbIM ANA MCNONb30BaHUA B
NPOEKTe N Ha3HAaYeHUsi BHOBb CO34aBaeMbIM WU/ CYLLLECTBYIOLLMM OObeKTaM.

MpocmoTp BMaeo «Ctnnb Renga».

1 Cm. npodeccnoHanbHbIi cTaHaapT cneumanuncta no MHGOPMaLMOHHOMY MOAEANPOBAHMIO B CTPOUTENLCTBE:
http://publication.pravo.gov.ru/Document/View/0001202101190012?index=1&rangeSize=1
2 MonHbIN TeKCT cebinku: https://youtu.be/yqO0jVEFDMOY?list=PLnWnOIl4mleQ7KBNYtFHmok8jpJbSqe7S0
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2.4 NHCTpyMeHTbl U meToabl paboTbi ¢ undpoBon MHGOPMALMOHHOM

Mmoaesibto

2.4.1 OcHoBHble meToAbl paboTbl C TPpeXxmepHbIM NpeacrasneHnem UMM

/)ﬂ,ﬂﬂ O3HaKomMneHna C OCHOBHbIMKU nNpaBUIaMU pa6OTbI C Mmogesnbto

MHCTPyMeHTamu Renga oTkporTe npumep npoekTa «Building» (nytb cm. n. 2.1.3).

& Building (Tossko wterme) - Renga - AgToHoMHas pabora = X

DBua x [+

oo P B R @ SRl 2]

TpexmepHoe npeacTtaBneHne undpoBon MHGOPMALMOHHOM MOAeNU 34aHUA
AU coopyXKeHna B Renga npeacrasneHo Bo BKNaake «3D Bug». 3To OCHOBHasA cUeHa
CO34aHUA, peaakTMpoBaHuA UMPPoBOM MHGOPMALMOHHOM MOAENN N HACbILWEHUA eé
nHpopmaumein. NMpn 3aKPbITUM AaHHOM BKNAAKN — 3aKPOETCA BECb NPOEKT.

B nporpamme npeaycMoTPEeHO 2 pekuma HaBUraLum rno TpeXmMepHoin moaenu.

Mpy aKTMBaUUKM perknuma «YnpaBneHne OOBEKTOM», HaBUrauMa B MOAENU
oCyLLecTBAsieTca cneqyowmm obpasom:

e [pubaunkeHne 1 oTaaneHne — c NOMOLLbIO KOJIECMKA MbILLN, 2-014 cnocob — ¢
NMOMOLLLbIO CTPENOK BHU3 U BBEPX UM Knasuwl S u W. Mpu 3ToOM CTOUT OTMETUTb, YTO:
B C/ly4ae, eCAu yKasaTe/lb MbiLlW HAaXOAMUTCA B MYCTOM MPOCTPAHCTBE — NPUBANNKEHUE
N oTaaneHue byaeTr NPoucxoauTb MEAJIEHHO; B C/lyYae Xe, eCnu yKasaTe/lb Mblliun
HaBeAeH Ha 06BEKT MK 0603HaYeHNe, HanpMMmep — YPOBHS, CKOPOCTb NPUBAMMXKEHMUSA
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WNN oTaaneHua byaet AOCTAaToOYHO ObicTpoM Ans NpUbAMNKEeHUA WUAN oTAaNEeHUA
MMEHHO AaHHOro o6beKkTa nan o6o3HavYeHUA.

e BpauweHne moaenu npouMsBOAUTCA ABUMKEHMEM MbILUW C 3a*KaTOM MpPaBoOM
KHOMKOW.

o [lepemelyeHue - ABMKEHNEM MbILLM C 3aXKaTbIM KOJIECUKOM. A TaKXKe MOXHO
BOCMNO/1b30BaTbCA CTPE/IKaMM BMPaBO-B/IEBO UM Knasuwamum D n A Ha KnaBuaType.

e [1BOMHOWM LLLENYOK MO KOJIECUKY MbILWM BNUCbIBAET Moaeb B OKHO 3D Buaa.

F - 3 . = S0 = f_‘
f-mD-B-a @Y D08 3|40
i Hacrpoiikn
e G
21 Hacrpoiikm X
OBLyme Pexm Haeuraumm
| CosmectHan E‘EsCTE | '@ YnpasneHwe obrekTom
| Haeurauma | ¥npasneHne Kamepoi
Paciumperna
LleHTp BpalleHna
3kcnopt
® HeoToGpaxate
OroBpaxaTs Npu HABWraLmK
OroBpawats Bcerga
oK Otmena

MepekntoyeHne mexay peXMmamu HaBuraumMm OCYLWeCcTBAAETCA B OKHe
«HacTtpoiikm» (cm. n. 2.1.2). OcHOBHOE OT/IMYME NpuemoB PaboTbl B pexume
HaBuraumm «YnpaBreHWe Kamepom» COCTOUT B TOM, YTO ANA NPUBAMKEHUA UK
OTAa/IeHMA Kamepbl UCMONb3YyeTCA TOIbKO KNaBmaTtypa.

Te e MeToAbl HaBUrauMM MPUMEHMMbI B MNPOCTPAHCTBE YepTexa, 3a
NCKNOYEHMEM BPaLLEHNA — B CBA3U C €ro ABYXMEPHOCTbIO.

MoaaeprKMBAETCA TaKKe HaBUrauma No moaenu ¢ npumeHeHmem 3D-mblwn.

Kak y»ke u3sectHo m3 n. 2.2.1 ans Ttoro, 4tobbl yBUAETL BCE COOPKMU, YPOBHMU,
yepTexKn, cneunmduKkaumMm B NPOEKTe M TaK Aasiee, HYXXHO OTKPbITb BKAAAKY
«O603peBartenb npoeKTa»’,

T 0l
231 Building (Tonkko utenme) - Renga

IDBug x |+
TkpeiTe OBospesatent npoekTa |

! HasBaHue Kay[goro MHCTpyMeHTa MAM KOMaHAbl B Nporpamme Renga BbiBOAMTCA B BMAE BCMJbIBalOLLei
NOACKAa3KN NPU CEKYHAHOM 3a4epKKe Ha COOTBETCTBYHOLLEN NKOHKE.
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MoapobHee c KOmaHAaMK PaboTbl C rpPyNnaMmn M KOMMNOHEHTamu 06o3peBaTens
NMPoeKTa MOXXHO 03HAaKOMUTLCA B pasgene cnpasku «06o3pesaTesib NpoeKTar *.

1] 2]
K’ . :P [m] ~
@ b Cachcren [m]
[w] v
« [w]
Cneu L (=]
a a - O’ - a
TabanLy el -
Tpybor
CUCT
n4y
PaboTa C KOMMOHEHTaMW Kaxgok rpynnbl «O6o3peBaTens MPOEKTa»:

NMPUHUUNUANIbHBIMU CXEMaMUN UHKEHEPHDLIX CUCTEM, C60pKaMM, CI'IeLI,MCI)MKaLI,Mf-lMM,
yeptexXamn um T1.4., NponcxoanTt B cneunaanampoBaHHOM BHYTPEHHEM pPeaaKTope,
Ka)-K,CI,bIﬁ M3 KOTOpPbIX MNpeanocrasnAer AnAa 3Toro cBOM Ha60p cneunanbHbIX
MHCTPYMEHTOB N KOMaHA.

DBug x |+ | Yeprex x |+ | Copra x | * ¥ | Yposens x |+ ¥ | Creyndmcayms * | + ¥ | Tafnuua x |+ ¥ | Canosancers * |+ v
WrcrpymaesTe WHcTpymaerTei WrcTpymesTsl UcTpyiienTe: Komaras! KowaHas! KowiaHae!
0O b 7~ T O = e EHE SR L EEEE =
PSR BD| ol B~ # E o )il 8 oscs °
=8 0= 0@ . ] n ——
& & @ ] e o Buisenmis
Mapamerpe G 4;‘ ;{' = | Tonkar Mapamerpe: €% Ceporms
1) nawe0x2sn) + N L1 | Tencraa il [3om € Vsonuporams v
[ [AnvBouman v Mapanerpsi = O | Toncran
L) | Mucrit wepres v 4a1] Mapka cGopin v Z f’] Y | ounetp Sophernifatsme Mapamerpt
ﬁ”l OB [‘lsi'“ oK d Bua FF |GosTA @-’E Pacnpegenvre v
T 1% 350

Bi  OBsimeii

Mapamierpsi pruposan
7 [1 500,00 [ﬁ\ AP EE‘EE‘ Mo nesomy kp
&2 [ Vposens + Mo cepeanne v
3000 B 5000
¥ 800

ﬁ]\ KM

OfbeauHATs

! MonHbIl TekeT cebikm: https://help.rengabim.com/ru/index.htm#project_explorer.htm
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Mpwn 3TOM OCHOBHAaA NaHesb AOCTYNHA B KaX[AOM pPeflakTope W BO BK/IadKe
«Ob6o03peBaTenb npoekta». NoapobHee 0 KOMaHAAX OCHOBHOM NaHen CM. pasaen
cnpaBku «KomaHabl OCHOBHOW naHeamn»®,

LB @ XNDD-P-F0

AKTMBaLMA OCHOBHOM NaHenu v naHenn «MHCTPYMeEHTbI» uan «KomaHabl» B
Ka)KA0W BKNaZKe OCYLLECTBASETCA LENYKOM JIEBOM KHOMKN MbIlM B NPOCTPaHCTBE
BKNaAKu. MNocne Bbibopa onpeaeneHHOro MHCTPYMEHTa UM KOMaHAbl OTObpaXaeTcs
naHe/b NapameTpoB, CNOCObOB NOCTPOEHMA U APYyrue naHenn, XapakTepHble Ans
BbIOPaHHOTO MHCTPYMEHTA AN KOMaHAbI.

Opyrue KomaHAbl W [EUCTBUS, KOTOPble MOXHO MPOU3BECTU C KaXKAbiM
oTAeNbHbIM OOBEKTOM WM BblOPaHHbIM HAaboOpoOM OOBLEKTOB, AOCTYMHbI U3
KOHTEKCTHOrO MEHI0, BbI3bIBAEMOro MPaBOM KHOMKOM MbIlM Ha OAHOM W3
BbIOpaHHbIX 06 bEKTOB.

Niobble 06bEKTbI UMPpPOBON MHOPMALMOHHON MOAENMN pacnosaratoTca Ha
OZIHOM WJIN HECKONIbKUX (ecnn pedb 06 MHXKeHepHoW Tpacce) ypoBHAX. OCHOBHOE
npegHasHayeHne ypoBHen — pa3buBKa 34aHMA UAM COOPYHKEHMA MO BbICOTHbIM
OTMETKaM UM 3TaXKaM (CM. TaKKe TpeboBaHUA aKcnepTusbl N. 8.3.2 K ypoBHam LLIMM).

Mpn HEOBXOAMMOCTU, HA OAHOM U TOW e BbICOTE MOTYT ObITb PAaCMONOMKEHbI
HECKONIbKO YypoBHeNl. Hanpumep, npu pa3buBKe OAHOro 34aHMA Ha HECKO/bKO
6/10K0B.

@i Building (Tonsko utenue)* - Renga - AsToHoMHas paborta _ %
BB @ H-F0
m—
@ Yposens 18
(150090
@3 Yposens 18
— o
Q
1 Yposen, 1g

+1,500

1 150 [

0000 QY

! MonHbIl TekeT cebiikm: https://help.rengabim.com/ru/index.htm#primary_panel.htm
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YpoBeHb oTHOcuTcA K «O6o0O3HayeHmsm» B moaenu. Cospaetcs
COOTBETCTBYHOLLEN KOMaHAON «YPOBEHb» C MPMBA3KOM K Nt0OOMY CyLLEeCTBYOLLEMY
YPOBHIO (TOYHbIN OTCTYM MOXHO BBECTW C KnaBuaTypbl). Ecnm 3HauyeHue oTcTyna
3a4aTb HY/NEBbIM, TO HOBbIN YPOBEHb DYyAET PAacnO/IOXKEH HA TOM Ke OTMETKe C TEM
YPOBHEM, K KOTOpOMY npoucxoamnna npusaska. CosgaHme ypoBHA NOATBEPHKAAETCA
LLLENTYKOM JIEBOM KHOMKM MbILLW.

YpoBeHb MOXKET OblTb MepemMelleH 33 XapaKTepPHYI TOYKY /NIeBON KHOMKOM
MbILLW; CKONMPOBAH 33 XapPaKTEPHYIO TOYKY LLLETYKOM 1EBON KHOMKKU MbILLIK C 3aXKaToM
knasuwen Ctrl. C nomoublo KOMaHAbl OCHOBHOM NaHenn «KonupoBaTb» YpOBEHb
MOHO CKOMMPOBATb KaK BHYTPW OAHOrO NMPOEKTa, TaK M B APYron NPOeKT yepe3
6ydep obmeHa.

4.
]

I -

{ —

11 HMH e =

I H | — ——

Mocne Bbi30Ba KOHTEKCTHOrO MEHIO LEeNYKOM MpPaBoi KHOMKM MbIWK MO
0603HaYEHUNIO YPOBHS, Pa3MeLLLEHHOro B MOAENN, CTAHOBATCA AOCTYMNHbl KOMaHAbI
PaboTbl C YPOBHEM.

Paswiecty paGouyIo miockocTs,

1

i0,000 e . yp!JB@HB 18 Yaarums.

0000 R

YpoBeHb U, COOTBETCTBEHHO, BCE PACMOJIOXKEHHbIE HA HEM OOBEKTbI MOXHO
CKpbIBaTb, MOKa3blBaTb WM M30AMPOBATb OT OCTa/IbHOM MOAENU. DTU KOMaHAbI
B/INAIOT TO/IbKO Ha BUAMMOCTb BblOPaHHbIX YPOBHEN (MM 0OBEKTOB) B TPEXMEPHOM
BUAE U HalueNeHbl Ha yaobHoe B3aMMoaeincTeme ¢ MOAENblo.

[Ona otobpaxkeHna Bcex 06beKToB M 0603HAYEHMI, CYLLECTBYIOLWNX B MOAENM,
npegHasHavyeHa KomaHpa «lokasatb Bce». [lo3vuMoHMpOBaHWE mMogenn B
Haya/sibHOE MOJIOXKEHME CO BMelleHMem Bcex OObeKTOB B rpaHULbl BMAA
OCYLLECTBNAETCA [ABOMHbIM LLENYKOM Ha KOJIECMKE MbIWKN. ITU XKe cnocobbl
AEeNCTBYIOT Npu paboTe B pepaKktope n0b60Oro KOMNOHEHTA MPOEKTa — 4YepTerKa,
NPUHUMNMANBHOM CXEMbl MHXKXEHEPHOM cucTeMbl, COOPKKU U T.4,
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Ona Toro utobbl HayaTb pa3melLaTb HOBble 06BEKTbI HA ONpeaeNeHHOM YPOBHE,
HeobxoaAMMO pa3mMecTUTb Ha Hem paboudyto nnockoctb. Caenatb 3TO MOXKHO
COOTBETCTBYHOLLLEN KOMAHAOM N3 KOHTEKCTHONO MEHIO MW ABaXAb! LLENKHYB EeBOM
KHOMKOW MbILM MO 0603HAYEHMUIO YPOBHS.

OTKpbITb  ypOBEHb (ero peaakTMpyemoe [ABYXMepHOe npeacTaBAeHue)
BO3MOXHO KaK 4yepe3 0603peBaTe/lb MPOEKTA, TaK U COOTBETCTBYHOLLEN KOMaHAOWM
KOHTEKCTHOrO MEeH0, BbI3BaHHOTO A/19 0603HaYeHNA YPOBHA B MOZENMN.

-
&) Building (Tossko urerme)* - Renga - AsToHOMHas paboTa

3DBua x| b

Ona Toro 4tobbl BOCMO/Ib30BAaTbCS BO3MOMKHOCTbIO pPa3MelaTb OTKPbITble
BKN3AKW Ha OAHOM 3KpaHe (TaK Ha3blBAEMON MHOTOOKOHHOCTbIO U/IM HAaCTPOMNKOM
BMAOBbIX 3KPAHOB; MHOIFOMOHUTOPHOCTb 3Ta OYHKUMA TOXe noAAep’KMBaeT),
HEoObX0ANUMO 3a*KaToN N1EBOM KHOMKOM MbILM NEPEHECTU BKNAAKY C YPOBHEM (MK
Mobylo  Apyryto  OTKPbITYIO BKAaZKy) B COOTBETCTBYIOLWLYIO AYENKY KpecTa
No3nUMOHMpPOBaHUA. Mpn HEOBXOAMMOCTUN, COOTHOLLEHUE BKNAAO0K PEryampyercsa, a
TaKXKe BO3MOKHO Pa3MeCTUTb eLLe BKNAAKN TEM XKe METOA0M.

OcHOBHOM npouecc MHPOPMALMOHHOIO MOAENIMPOBAHUA PEKOMeHAyeTcA
NPOU3BOANTL B TPEXMEPHOM MPOCTPAHCTBE AN WMCMNO/Ib30BAHUA MPEUMYLLECTB
NPOEKTUPOBAHUS MO AAHHOM TEXHONOIMW B MOJIHOM Mmepe (B 4acTM HarnagHoCTU
NPUHUMAEMBbIX PELLEHUN).
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Tem He MeHee, BO3MOXHO C034aBaTb M pPenakTMpoBaTb MOAENb WM Ha
NBYXMepPHOM ypoBHe. M3meHeHne uau nepemelleHne obbektTa Ha naaHe ypPOBHS
O4HOBPEMEHHO 0TOOPA3UTCA TaKKe U B MOAENMN.

&1 Building (Tobko utenme)* - Renga - ABToHOMHas paboTa = X

DB x |+

B3, 0 Wrcrpymerel
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A== U= )

MapameTpamu YpPOBHA, C MOMOLLbID KOTOPbIX HacTpauBaeTcs BUAUMOCTb
0b6bEeKTOB M Ha niaHe ypoBHA npu paboTe ¢ moaenbto, U B AaNbHENLLIEM Ha BMAE
[LAHHOTO YPOBHA, MPUMEHSAEMOro A1 0PoOpPMAEHMA NNAHOB Ha YepTeXKax, ABNAKTCA:

1 — «CmelleHMe NA0CKOCTU cevyeHMA» — 3TOT NapameTp onpeaenaer BEPXHIO0
rpaHuLYy BUANMMOCTU, OTCHUTbIBAEMYIO OT MIOCKOCTU YPOBHSA, 417 KOTOPOro 3a43aeTcs
3TOT NnapameTp. MoXKeT MMeTb NONIOKUTENbHOE UK OTPUL,ATENbHOE 3HaYEeHMeE.

2 — «YpoBeHb [NYBUHbI BUAMMOCTU» — OMpeaenaeT HUWKHIOW rpaHuLy
BUANMOCTU OO bEKTOB MOAENAN — HUMKHWUIA BUAMMDINA YPOBEHD.

3 - 0T ypoOBHA, 33J4aHHOrO0 nNapameTpom «YpoBeHb FNYyOUHbI BUAUMOCTUY,
MOXET bbITb onpeaeneHa eue bonblas (NP 3agaHUU 3HAaYEHUA C MUHYCOM) UK
MeHbLaa rnybuHa (Nnpu 3agaHuMM 3HaYeHUsa ¢ NcoM) napameTrpom «CmeleHue
NAOCKOCTU rNyOnHbI BUANMOCTUY.
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2.4.2 MHCTpYMeHTbl CO34aHUA U peAaKTUPOBaHUA 06BEKTOB moaenu

[lna Hayana OCBOEHWS UHCTPYMEHTOB CO34aHUA MOAENIN OTKPOWUTE HOBbIM

NPOEKT.

Mpu co3aaHnM HOBOTO NpPOEeKTa Bo BKAaaKke «3D Bua» otobparxaerca 6a3oBbii
YPOBeHb, BbICOTHAA OTMETKA MO OCU Z KOTOPOro paBHa Hy/1t0 OTHOCUMTE/IbHO Havana
KOOpAMHAT BCEN MOAENMN.

&) Hoseiii npoer - Renga - ABToHOMHas patoTa — .

3DBug * |+

BB @ AR )

LLlenkHyB npaBoi KHOMKOM MblwK B MpocTpaHctBe 3D Buaa, BO3MOXKHO
NepeKIoYNTbCA B OAUMH M3 [ABYX [BYXMEPHbIX PEXXUMOB uamepeHua' (To ectb B
nnockoct XOY) — nonApHbIA MAKM NPAMOYTONbHbIN, NN B OAUH U3 TPEXMEpPHbIX
PEKMMOB M3MEPeHNA? — KYBUYECKUIA, LUNNHAPUYECKMI AN CPEPUUECKMA.

[Ona nydwero NOHMMaAHUA PaboTbl KaXKAOro pexuMma M3MepeHus, Bblbepute
NHCTPYMEHT «JIMHMA moaenn» co cnocobom noctpoeHua «lyra no Tpem To4Kamy.

B nonapHOM pexume UIMepeHUn (MEepeKkNtoyaTbCas MeXay peXumamu
M3MEPEHMA MOXKHO Mepes HayaliomMm U B nNpouecce MocTpoeHMA O0bbEKTa),

! NonapHbIli peMm Hu3MepeHMs — W3MepAeTCA pPaccTOAHMEe OT 3adaHHOM TOYKM M yron noBopoTa
OTHOCUTENBbHO 0cK X. NoNAPHbIN cNocob 3MmepeHns NCNONb3YETCA MO YMOAYAHUIO.
MpAMOYronbHbIA — U3MEPAIOTCA PACCTOAHUA OT 3a4aHHOM TOUKM MO ocu X 1 no ocK Y.
2 KybuuecKkunii — n3mepaloTca paccTOAHMUA OT 3a4aHHOM ToukM no ocam X, Y u Z.
LMnMHApUYeCcKMA — U3MepAeTCs paccTosHME OT 33afaHHOM TOYKM Ha naockoct XOY, yron nosopoTa
OTHOCUTENbHO NAOCKOCTU XOZ M paccToAHWE OT 3a4aHHOM TOYKM NO OcK Z.
Chepuuecknini — n3mepaeTca yroa noBopoTa OTHOCUTENBHO NAOCKocTU XOZ, yron NnoBopoTa B BEPTUKANbHOM
NAOCKOCTU, PACCTOAHME OT 3a4aHHOMN TOUKW.
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OPUEHTUPYACh Ha NOACKa3Ky! y Kypcopa, pasmectTute nepsyto TOUYKY AMHUN MOAENM
LLLe/IYKOM N1€BOM KHOMKW MbILLIN.

PasmepHble IMHUM CEPOro LBETA U PACMONOXMKEHHbIE Ha HUX ANHAMMUYECKue
NMona BBOAA B KAa)KAOM PEXMMe U3MEPEHUA MOACKA3bIBAKOT OT KAaKOW TOYKM U YTO
MMEHHO M3MepAeTcA — yro/a NoBopoTa UAM pacctoaHue. [ons BBOAA MOKasbiBaloT
3HAYEeHUA 3TUX PACCTOAHMIM WMAM YrNOB MOBOPOTA M NO3BOAAIOT BBECTU UX C
KnaBuaTypbl. [epeknoyeHne mexay nonamu BBOAA OCYLLECTBAAETCA C NMOMOLLLbIO
Knasuwm Tab.

Hanpumep, B NONAPHOM peXxnme nsmepeHmna onpegensaeTca pacCToasHne mexay
ABYMA TOYKAMU JIMHUM M Yyron nosopoTta B naockoct XOY, a B NpAMOYroibHOM
pexXnme n3mepeHmnsa — OTCTyNbl BTOPOM TOUYKM No ocam X n Y.

P P
& Hoewii npoexT - Renga - AeToHoMHan pabota — X

3DBua x |

P I " E-FO

1800

1962,37 [

Mpn BBEAEHHOM C KNnaBMaTypbl 3HAYEHMM, CMMBON 3aMOYKa Yy NOAA BBOAA
3aKpblBaeTcA WM 3TO 3HayeHue QUKcUpyeTca. IDTO 3HAYMT, 4YTO U3  pexuma
aBTOMATMYECKOro onpeaeneHma PpacCToOAHMMN UK YIN0B B NONAX BBOAA NO ABUKEHUIO
MbILLM, MPOUCXOAUT NEPEKNIOYEHME B KPYHHON» PEXKUM YNPaBAEHUA 3HAYEHUEM U
M3MEHUTb 3TO 3HaYEeHMEe MOXKHO CTPOrO C KAaBuaTypbI®.

1 Renga nopackasbiBaeT 06 0XMAAEMOM AEUCTBUM Pa3NNYHBIMKU CUMBOIAMM BO3/1e Kypcopa Mblwu. Hanpumep,
ON1A BbIBPAaHHOrO MHCTPYMEHTA M cnocoba NocTpoeHusa, NoAcKasKka yKasblBaeT Ha TO, YTO HEOBXOAMMO Pa3mMecTUTb B
NPOCTPAHCTBE MOAENM NEPBYIO U3 TPEX TOYEK YN IMHUM.

2 BepHyTb aBTOMaTMUECKOE ONpeaesieHMe 3HaUYEHUI NO ABMMEHMIO MbIlM, OCTaBasACh B PeXmMme NoCTPOeHUs
06bEKTA, MOXKHO MEPEK/IIOYMBLUMCL MEXKAY CNocobammn NOCTPOEHMUS.
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B TpexmepHbIX pexuMmax M3MepeHus MNOoABASETCA TPeTbe, Peryaupyollee

NoN0XeHWe, none eeoda yria nanm pacCtoaAHmA.

= =
&) Hosuii npoexr - Renga - AsToromHan pa6oTa

ECLI

o @-EHD BB @ A0

N

265,83 1

NS

4500 ]

Ona BbiIxoga M3 pexuma co3gaHuA 06beKToB BbIOPaHHbIM MHCTPYMEHTOM

HeobxoaMMO HaXaTb KnaBully Escape nam nepekntouynTbca Ha MHCTPYMEHT «Bbibop

0b6beKToBY.

MaHenb MHCTPYMEHTOB /19 CO34aHMA TPEXMEPHOMN Mo
moaenn obveanHseT B cebe MHCTPYMEHTbI, Ha3BaHHbIE 5 @0
no TMNam obbeKkToB npeaMeTHOM obnactu

Pea 6 - £ & 4
NPOEKTUPOBAHMA, U TaKKe NHCTPYMEHTbI 0603HAYEHUIN U
% & [
aHHOTMpOBaHUA. Ecnn 3aaepKaTbCa Ha Napy CEKyHA, Ha
= . =
MKOHKE MHCTPYMeHTa, To Renga noAcCKaxkeT ero 5
% (@ | 5
Ha3BaHMUe. £ & ®
% B & &
Mpu BbIBOPE MHCTPYMEHTA CTAHOBUTCA BUAMMbBIM U & 0) &
o :p' i) I-'.l‘:-_{z.'
peakTUPYEMbIM MNPUCYLLMIA eMy Habop BO3MOXKHbIX i
& (& 4
cnocoboB MOCTPOEHMA, a TaKXKe NapamMeTpoB, B BuAE 10/ Oy T
o @ 4 LB
OTAEeNbHbIX NaHenel Noa NaHeAbio UHCTPYMEHTOB. =
MapameTpbl b6yaywero obvekta AnMbo BBOAATCA C  KAaBMaTypbl

c

noATBepXAeHUEM HaXaTuem Knasuwu Enter, nnbo BbibUpatoTca M3 BbiNaaatoLLEro

CNUCKa.
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MoKa aKTUBEH WHCTPYMEHT, BO3/1e Kypcopa OTobparkaeTcA TaK Ha3blBaeMbli
daHTOM 06beKTa, BMA KOTOPOro U3IMEHSETCA B COOTBETCTBUM C BBEAEHHbIMU WU
BbIOpaHHbIMM NapameTpamm 1 onpeaenser sug byayuiero obbekta moaenu.

KBagpatbl no 1000 mm. lMpuBA3KA K AAHHOM CETKe aKTUBUPYETCA MPU 3a*KaTowm

Knasuwe Shift.

Pabouyaa Nnn0CKOCTb YPOBHA NodeseHa Ha KBaapaTbl No 100 Mm, BKAKOYEHHbIE B

&) Hoewli npoexT - Renga - AeToHOMHas pabota

DBua * |+

» RN B @

so0 [

' Shift |

Ha naHenn «WNHcTpymeHTbI» BblbepuTe 0603HayeHne «Ocb» M pas3mecTute

nepByto oCb Ha 6a30BOM YPOBHE B MOAENN.

CKonupymTe ypoBeHb, 3axkaB Knasuuwy Ctrl.

[na Toro 4tobbl HAYaTb pa3ameLLaTb HOBble 06BEKTbI HA ONpeae/IeHHOM YPOBHE,
HeobxoAMMO pPasmMecTUTb Ha Hem pabouyto nnockoctb. Caenatb 3TO MOXKHO
COOTBETCTBYHOLLEN KOMAHAON N3 KOHTEKCTHOrO MEHIO UM ABaXKAbl LLENKHYB N1€BOM

KHOMKOWM MbILM MO 0603HAYEHMIO YPOBHS.
B npouecce co3paHMA M penaKTUPOBAHUA MNOJIOXKEHUA OOBEKTOB pasmepbl

paboyen nAocKocTU MoryT ObiTb aBTOMATUYECKM yBenuyeHbl. Nocne ypaneHuAa

06beKkToB MOXKeT noTpeboBaTbCA COKpalleHne paboyert NNOCKOCTM A0 CTAaHAAPTHbIX
pasmepoB UM Pa3sMepoB, B KOTOpPble BNMCaHbl BCe 06bEKTbl moaenu. [Onsa 3toro

npumeHseTcsa coveTaHme Knasuuw Ctri+R.
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&) Hoewifi npoext™ - Renga - AgToHOMHasA pabota
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O6paTtuTe BHMMaHMe, YTO TakMe 0603HaYeHun, KaKk ocu, paspesbl U pacagbl, He
npuHag/iexaT onpefeneHHOMY YPOBHIO, a MNepemellaloTca BmecTe ¢ pabouel
NAOCKOCTbIO (B AanbHelLeM, Npu NepeHoce Ha YepTeXM OHWU He MepeKpbIBatoTCs
06BbEKTAMM, KaK 3TO U NOJIOKEHO TaKUM 0D03HAYEHUAM).

Boibepute wuHcTpymeHT «CTeHa», cnocob noctpoeHus «[lo nogobuio» wn

pPa3MecTuTe CTeHY Mo NoAobuio cyllecTByoLLer ocu Ha 6a30BOM YPOBHE LLLEYKOM
JIeBOM KHOMKM MblILLN.

1 Hoewlit npoext™ - Renga - ABToHOMHas pabota = X

DB x [+

G- B @ 0

17 [300000

=4 250,00

N
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Kaxkabli 06bEKT MOAENN MMEET XapaKTepHble TOUKM — OZIHY, Kak B C/lydae C
KONOHHOMW, iBe 1 6onee ANna cTeH (B 3aBUCMMOCTM OT cnocoba NOCTpoeHun), 3a4aHHoe
No/Nb30BaTeNIEM KO/IMYECTBO XapaKTEPHbIX TOUYEK B C/Iy4ae C MePeKPbITUEM, KPbILIEN,
NPOEMOM — TO €CTb C MHOTOKOHTYPHbIMW 06beKTaMU (MOCTPOEHME MHOTOKOHTYPHOIO
obbeKTa noATBepXAaeTcs Knasuwer Enter; npu noctpoeHun npoema Ana ero
co3faHua Heobxoammoe ycioBume: YTobbl NpoeM Kacancs, Nepecekan UamM npopesan
nepexkpbITUE AN KpbILwy).

P - .
& Hosuii npoexr* - Renga - AsToHomHan pabora = X
DBua * |+

Mapavierpsi

B [ 5 Mo enrpy v

1000

i fom

[P | Mo ymonsarn -
T3 [300000

Q© low

@5 Basoswiii ypoe v

3a XapaKTepPHbleé TOYKM BO3IMOXHO OTPENAKTUPOBATb 0ObeKT: Hanpumep,
KOJZIOHHY — nepemectntb, AnAa CTeéHbl MOMEHATb AJINHY, LI,O6MTbCF| HY*XHOTO
conpAxeHnAa CTeH.

BO3MOXHOCTb PeAakTMPOBaHWA NAOWAAHbIX (MHOTOKOHTYPHbIX) O6bEKTOB
NO3BONSAET U3MEHSATb YXKe CO34aHHbIe NepPeKpPbITUA, MPOEMbI, KPbILLW, MOMELLEHNUSA,
WTPUXOBKU MoZenn u npodunm nytem AobaBneHUA B KOHTYP HOBbIX BEPLIUH U
yAaNeHuA NOCTPOEHHbIX, K3MEHEHUA TUMNa CErMeHTa C IMHUK Ha Ayry u obpaTHoO, U
nepemeLleHmsa cermeHTa Leankom. [1na Bbi30Ba MeHH0 AOCTYMHbIX AENCTBUIM HYXKHO
3a4epKaTb KYpCcop Ha CEKYHAY Ha cepeauHe rpaHu.

Cnocobbl pefakTMpPOBaHUA TPACC UHMKEHEPHbIX CUCTEM C MOMOLLbIO PaboTbl C
XapaKTePHbIMM TOYKAMM paccMmoTpeHbl B . 5.1.5.
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&) Hoewifi npoext™ - Renga - AgToHOMHasA pabota

0B x |+

= = =
& Hosui npoexr* - Renga - AsToHomHan pabora

3DEwa * | Hosan cBopka % | *+

% &0
WA

i
4
@
=]
B
a

B Renga cyLiecTsyoT NpUOPUTETbI NOAPE3KU U Bbipe3aHUA ob6bema 417 pasHbIX
™Mnos obbekToBl. OHM Takke 3adMKcMpoBaHbl B CrpaBKe B pasgene
«MogaenvposaHune»?. ObpalaniTecb K 3TUM 3HAHWAM M NOMHUTE, YTO cOOpKa He

1Mpu nepeceuyeHnn 06BLEKTOB Pa3HbIX TUMNOB OAMH OOBEKT BblpesaeT 0bbEM M3 Apyroro, obpas3osbisas
nogpesKky, B COOTBETCTBUW CO craeayowmm npuoputetom: Ctonbuatbii dyHAameHT (Haubonblunii npuoputer) ->
JleHTouHbI dyHAameHT -> Kpblwa -> KonoHHa -> banka -> flectHuua / MNaHayc -> NepekpbiThe -> CTeHa (HanMeHbLU Wi
npuopuTeT). Kpblwa, JlectHMua u MaHayc He BbIpe3atoT, a OTCeKaloT 06bEM, KOTOPbIA PACMONOMXKEH Bbllle HUX, OT
CTOALLMX HUXKE NOo NpuopuTeTy 06beKToB. OAMHAKOBbIE TUMbI OBGBEKTOB MOTYT HaK/Ia4blBaTbCA APYr Ha Apyra, T.e.
No/b30BaTe/lb MOXKET NOCTPOUTL OOBEKT MOBEPX APYroro 06bEKTa, eCciv UX TUMbl COBMAAALOT.

2 MonHbI TeKeT cebinku: https://help.rengabim.com/ru/index.htm#model.htm
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B3aMMOZENCTBYET C APYrMMM TUNAaMM OOBEKTOB B Mogenu. Tak Kak cbopKa — 3To
rpynna obbeKktoB (BxoaauwMe B COOPKY 0O6BEKTbI MOTryT 6biTb Pa3HOTUMHbIMM),
KOTOpble pa3mellatoTcs B 0bLen moaenn Kak eanHbii 06bekT (cm. n. 4.2.7 n 4.3.3).

MonpakTUKyMTeCb B CO34aHMW pPas3HbiX TUNOB OOBEKTOB B  MOAENN,
noHabnoaante, Kak BeayT cebsa obbeKkTbl OTHOCUTENbHO ApPYr Apyra. Hanpumep,
MOXHO BbIiBUTb OAHO M3 6a30Bbix MpPaBMA MNOAPE3KU ANA 6anOK M NIEHTOYHbIX
bYHAAMEHTOB: NepBbiM MOCTPOEHHbIN O06BEKT nogpesaeT nocnedyrowmm npu ux
nepeceyeHum.

o P =
) Hoewii npoext™ - Renga - AeToHOMHas pabota - X

3DEwa * | Hosan cBopka * | *+

Gl -m BB

®

Mpu nocTtpoeHun o6BEKTOB B MoAenu noacseympatoTcA 6asosble NUHUM, a
TaK)Ke rpaHn n pebpa 0H6BHEKTOB, K KOTOPbIM MOXHO NPUBA3ATLCA.

Kpome 3TUX NPUBA3OK MOXKHO aKTUBUPOBATb MNPUBA3KM OTC/IEXMBAHUA NO
HanpasaeHuam ocen X, Y, Z, v oT onpeaesieHHbIX TOYEK CYLLECTBYHOLLMX OOBEKTOB,
eC/N 3a4epKaTbCA Ha OAHOMN MNN HECKObKMX HYXHbIX TOYKax Ha napy cekyHal. 060
BCeX MPMBA3Kax YMTaiTe B pasgene cnpaskm «TOYHOE NOCTPOEHUE U NPUBA3KU» U

PacKpbIBaNTe BCE X NPEMMYLLLECTBA U C/Iy4an NPUMEHEHUA Ha NPAKTHKE.

1 Y106bl AeaKkTMBMPOBaTL MPUBA3KY OTCIEXMBAHWSA B TOUKE HE MPEKpPaLLas MOCTPOEHMS, 3a4ePXUTE Ha TOUKe
NPWBA3KM yYKa3aTeNb MbILW (CUPEHEBLIN LIBET TOUKUN — MPUBSA3KA OTCIEXMBAHWSA akTUBHA, YEPHbIN LIBET - HEaKTUBHA).
2 MonHbIN TeKeT cebinku: https://help.rengabim.com/ru/index.htm#universal.htm
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Mpu BbIGOpPE Nt06Oro o6beKTa Moaenn (UM HECKONTbKUX

OAHOBPEMEHHO), BO3MOXHO NpPOn3BECTU ero
pefaKTMpoBaHMe, M3MEHMB €ero napameTpbl; COBEpPLIUTb £ o
L} H
onpeaeneHHble AeWCTBUA OAMHOYHOTO  KOMWPOBAHMA, "t s T B
CO3/[aHMA HECKO/IbKUX KON 06BEKTA C 334aHHbIM LLIArom no L S ot
NPAMOM, MO  OKPYXKHOCTU, WAM N0  3IKBUAWUCTAHTE,
3epKafbHOro KonuposaHuAl. TakKe cOBepWWTb [encTsus
N3MEHEHUA NONOXKEHUA 0ObEKTA: MOBOPOT M NEPEMELLEHME.
Pa3pywmntb cbopKy. MoapobHo o paboTe KaKaoM KomaHAbl
AencTBUii CMm. pasaen cnpasku «Jenctemna» 2.
& HoswiiA npoexr* - Renga - AsToHOMHas pabota — X
ST R SR R AR S0 Wncrpymetet
5® 00
- = N J
R — 53 0o
,A\\( ‘{‘——]\\/7‘\\ ﬁ%gz
"\ |\ <\ LEP O
AT
\\\\ﬂ‘ \ @‘ H
g\\‘&%}{‘{\\&?‘ \\\\ \\\\‘\\ - f'E:m- bl
A sy o s
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%Eﬂ ATy
]} sroos,cu "
=
-
\‘_&El(my v
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TakXKe B nporpamme npeaycMoTpeHa BO3MOXHOCTb KOMUPOBAHUA MU
nepemeLleHUsa 06bEKTOB C NOMOLLLIO ropAYKX Knasuu. Mpwu 3axkaton kKnasuuwe Ctrl
— MOXHO CKOMMpOBaTb 06beKT. OTAMUME OT KonMpoBaHMA OObEKTa C MOMOLLbBIO
OAHOMMEHHOIo AenCTBMA COCTOUT B TOM, 4YTO KOMUPOBaAHWE MNPOUCXOAMUT 3a
XapaKTepHYID TOYKY o0bbeKkTa (Mpu KONMPOBaHUM C MNOMOLLbIO  AeicTBUA
«KonnpoBaTb» KONMPOBaHME MOXKET NPOU3BOANTCA OTHOCUTENbHO NOOON TOUYKMU B
npocTtpaHctee 3D Buaa). Mpu 3axkaTol Knasuuwe Alt — MOXXHO nepemecTUTb 0OBbEKT,
TAK)KE 33 €ro XapaKTEepPHYK TOYKYy (NpuM nepemelleHMM C NOMOLLbI AEeNCTBUA
«MepemectuUTby NepemelleHne MOXKEeT NPOU3BOAUTLCS OTHOCUTENIbHO /060N TOYKM
LM).

1Mpu 3epkanbHOM KOMMPOBAHWM Ha3HAYEHHbIN AnA O0bbeKkTa CTUAb He MOAYMHAETCA 3epKasMpOBaHMIO, a
ocTaeTtca 6e3 nsmeHeHus.
2 MonHbIN TeKeT cebinku: https://help.rengabim.com/ru/index.htm#tarray.htm



OTMeHUTb UK BepHyTb Ntoboe aelictBue (B TOM YMUC/E U BbINONHEHHOE C
0OBEKTOM KOMaHA0M, BblIOpaHHOW Ha naHenn «[1eicTBuA») BO3MOMKHO C NOMOLLbIO
O4HOMMEHHbIX KOMaHA, Ha OCHOBHOM NaHenun. CTouT y4yecTb Npu paboTe co cTaAAMMU
06beKTa, YTO Ha3HayeHWe CTUAA LEeNMKOM OTMEHUTb MOXHO, a W3MEHEHMUS,
BHECEHHble BHYTPU pefaKTopa CTUEN, He BKIOYAKOTCA B UCTOPUIO OAEUCTBUMN, K
KOTOPOM Mbl 0bpallaeMca C OCHOBHOM NaHenun. Y Kaxkaoro peaakropa cBosA UCTOpUA
AencTenii: npu pabote ¢ moaensto, YepTexom, cneundukaumen.

Bbibupatb 06bEKTbI MOXKHO LLENYKOM NEBOM KHOMKU Mbiwn. Ecam npu atom
3a)kaTb Knasuiy Ctrl, TO MOXHO BblOpaTb HECKO/IbKO YKa3aHHbIX 0ObeKTOoB.

MHOECTBEHHbIN BbIOOP TaKKe MOMKHO OCYLLECTB/ATL C MOMOLLbIO PaMKM,
3a’KaB /IeBYIO KHOMKY MbIWK. Mpy ABUXKEHUM MbILIN CBEPXY-BHU3 U CNeBa-HanpaBo
6yayT BblbpaHbl BUANMbIE OOBEKTLI, KOTOPbIE LLEIMKOM MONagatoT B pamKy Bblbopa.
Moa BUAUMBIMN 06 BEKTAMM NOHUMAIOTCA TE, YTO HE NEePEKPbITbI APYTMMMN 06 BEKTAMM
Mmoaenu. MNpu OBUNKEHUM MbILLW CNpaBa-HA/NEBO M CHU3Y-BBEPX OyAyT BblAe/EHbI
BMANMbBIE 0O6BbEKTbI, KOTOPbIE XOTS Obl YaCTUYHO NOMNanu B PamKy Bbibopa.

Ecnum npu atom 3axKaTb Knasuwy Shift, To 6yayT BbigeneHbl He TONbKO BUANUMbIE
06BbEKTbI, HO BCE 0OBEKTLI, YTO MOMNAaAN B PaMKy, B TOM YMC/Ie Te, YTO NEPEKPbIThI
ApYyrumm ob6beKktamu.

P = .
& Hoewiii npoexT* - Renga - ABTOHOMHas paboTa — X
3DBua * | HosancGopka *  +

» G- mi By B @

| Shift

Haxatne couyetaHma knasuw Ctrl+A BblAeNTNT BCe 06BbEKTbI MU YPOBHWN,
cywecteyroumne B moaenu.

OTMeHUTb BbIOOP OOBEKTOB WM YPOBHEM MOXKHO, YKa3aB Heobxoaumble
06beKTbI € 3aXKaTol Knasuwei Ctrl.
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2.4.3 W3mepeHua Bo BKnagKe «3D Bua»

" OTKpoWTe elle oaMH NpMMep NPoeKTa U3 nanku «Samples» noa Ha3BaHUEM
«Cottage» (nytb cm. n. 2.1.3). Bo Bknagke «3D Bua», nomMMMO camoii moaenu,
co34aHbl 0603HaYeHus ocelr, pa3pe3os, ¢acagoB (KarkabiM U3 HUX MOXKHO OTKPbITb
BO BK/1aaKe «Ob60o3peBaTeib NPOEKTa», CM. NoApobHee n. 7.2), HaHeCeHbl pa3mepbl.

=
i Cottage (Tonwko uTenne)* - Renga - AsToHoMHas pabota - X

3DBua * |+

Pasmepbl B moaenM MoryT bObiTb co3AaHbl TONbKO B naockoctn XOY u
pacnoJ/ioKeHbl Ha 11060 BbicoTe.

=
&) Cottage (Tomsko uTenne)* - Renga - AsToHomHa pabota = X

DBna * [+
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[ns Toro 4Tobbl B NpoLEecce NPOEKTUPOBAHUSA USMEPUTbL PACCTOAHME UIN YION B
TPEXMEPHOM MNPOCTPAHCTBE, HYXHO BOCMO/Ib30BAaTbCA WMHCTPYMEHTOM «JIMHUA
Mogenu» B NOAXOAALLEM CAYYalo pPexmme namepeHus. s sTtoro He 06a3aTeNbHO
CTPOUTb IMHUIO, AOCTAaTOYHO aKTUBMPOBATb MPUBA3KU OTCNEXKMBAHUA (A0XKAaTbCS
CMEHbI LiBETa TOYKWN MPUBA3KU C YEPHOIO Ha CUPEHEBbIN LBET).

MomMnUMO GYHKUUN KAUHENKU», TUHUS MOAENN MOMOTraeT B AOMNONHUTENbHbIX
NOCTPOEHUAX NPU MOAENUPOBAHMU, K NPUMeEPY — B KayecTBe 0603HaYeHUA 0CeBbIX
NIVHUI,

2.4.4 BwusyanbHble CTUAN MmoAaenmn

Mpu paboTte c mogenbio TpebyeTca ee pasnnyHoe oTobparkeHwe. Ona 3TOro
CYLLECTBYIOT (GUKCUPOBAHHbIE BM3YyasbHble CTUAM. [l0 yMOAYaHUIO MoAenb
OTKpbIBaeTcA B MOHOXPOMHOM BM3yaJIbHOM CcTune. TaKkoe oTobpaxkeHue
3KCNepmMMeHTasIbHO NoAobpaHo C y4eToM TPebOoBaHUA MUHUMAIbHOTO BAMAHMA Ha
3peHMe MPOEKTUPOBLLMKA M ANS LENOCTHOrO BOCNPUATUA MPOEKTHbIX PELIeHUN,
OTPaXKEHHbIX B MOAENN. B 3TOM pexmme TO/NbKO MHMKEHEPHble cuUcTeMbl byayT
oTobparkaTbCA B COOTBETCTBMM C HACTPOEHHbIMU LIBETAMWU A8 CTUNEN CUCTEM, YTO
TaKXe OTHOCUTCA K MHPOPMaLMKM, KOTOpas OTParkaeT WHXKEHepHble pelleHun
NpoeKTa.

& Cottage (Tonbko uTerme)” - Renga - ABToHOMHas pabota = X

308 x |+
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Ona Toro 4tobbl aPXUTEKTOPbLI MOMIM HAaCTPOUTb U OLLEHUTb LBETOBbIE pPELlIEeHNA
B MOAENW, CYLLECTBYET LBETHOU BU3YaNbHbIN CTUAbL. [10 YMOAYAHUIO KaxKabIM TMN
obbekTa oTObOparkaeTcA nNpeaHacTPOEHHbIM LBETOM, KOTOPbIN MOMKET CAYXKWUTb
CMUIHA/ZIOM O TOM, YTO OOBEKTY He Ha3HAUYeH maTepuman.

&) Cottage (Tosbko utenne)* - Renga - ABTOHOMHas pabota

DBua x|+

Ecnm mMmaTepuanbl 3arpy*keHbl nonb3osaTtesnem B ¢opmarte *.pat
Ha3Ha4yeHbl, TO B LBETHOM yepes MeHl «YnpasneHue cTUAAMM >
peXume BW3yaNbHOro CTUAA OdopmneHune -> LLUTPUXOBKM».

0To6pa>|<eH bl uBeTa, —
2 Matepuanti X
HaCTPOEHHbIEe ANA MaTepPUanoB
+ B 72 %

(B TOM HYUCNE UCMOJIb3YEMbBIX B

AnromuHmni Mapamerpel | Wrpuxoekn | Tecryper | Ceoiictea

COCTaBe MHOTOC/NOMHbIX o % | Uger. 211,211,211 v

IncokapToH

MaTepuanos), KOTopble Fpyr
Knprnny

Ha3Ha4eHbl 06-beKTaM Molulenm' MeAUBUHWNXAOPIS KOPUYHEBBIRA

Crane

MnoTHocTs: 2 300,00 Krim’

TenncnposogHoOCTE: 230 Br/ (k)

[Ona  peweHus 3agad
apxuTeKTopa TpebyeTca nokas
LUTPMXOBOK NnoBepxHoCTeM,
KoTopble TaKKe
HacTpamBatoTCs ans
MaTepunanos (oTobpakatoTca B
MOHOXPOMHOM U  LIBETHOM
BM3Yya/IbHOM cTune).

oK OTmena

LUTpuxoBKM  MoOryt  6bITb
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Ecnm ana maTepmanoB TakXKe HaszHayeHbl U TEKCTYpbl (BbibMpaliTe 6eclloBHble
TEKCTYpbl B dopmaTax *.png, *.jpg nam *.jpeg), To B TEKCTYypUPOBAaHHOM BU3Yya/IbHOM
cTune oHu oTobpasaTcs B Mogenn. 3To NO3BOAUT YBUAETH elle 6bonee peanmucTtnyHoe
oTobpaxkeHMe  obbeKkTa  byayuwiero  cTpouTenbcTBa A0  Nepegayd B
CNeunanmn3npoBaHHble NPOrpammbl peHAepUHra, NPy HeobXoAMMOCTM PasMeCcTUThb B

Mmozenu n3obparkeHus.

B Bu3yanbHom ctune «KapKkac» oTobpaxaloTca ToNbKo pebpa 06beKToB.

f-:i Cottage (Tosibko uTeHune)* - Renga - ABTOHOMHaA paboTa = X

Fr |

SaSe

ImNi
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KapKacHbIM BU3yasibHbIA CTUb O4YEHb Ba)KeH Npu paboTe ¢ apMUpPOBaAHUEM
KOHCTPYKLMM, @ TaK¥Ke C UHKEHEPHbIMU CETAMU KU3HeobecneyeHns B MOAENN, B TOM
yucae NPoKNaAbiBAEMbIMU BHYTPU KOHCTPYKUMIK (ansa paboTtbl ¢ obbektammn MUOC
BHYTPW 34aHMA U anAa paboTbl ¢ Tpaccamu BHYTpU TpybonpoBoaoB, BO34YXOBOA0B U

T.0.,
2.1.3).

MOXHO ybeanTbCcA B 3TOM Ha npumepe npoekTa «Maisonette», nyTb cm. n.

) Maisonette (Tonbko utetme) - Renga - AeToHOMHaA pabota = X

308 x |+

Noboi BM3yaﬂbeIl\;1 CTUNb MOXKeT ObITb NPUMEHEH Uuennkom gna moaenm — C
OCHOBHOWM naHenun, ana Bbl6paHHOI'O YPOBHA NN HECKOJ1IbKNX ypOBHEI\;i; a TaKXe anAa
oTAeNbHOIo 06bEeKTa MU HECKOJIbKUX Bbl6paHHbIX 0OBEKTOB — M3 KOHTEKCTHOrO
MeHI0.

Ona Bo3BpaTa NOAYMHEHUA BU3YyasibHOTO cTUNA obbekTa obulet HacTponKe
BU3ya/IbHOTO CTUAA Moaenu, y obbekTa gonxeH 6biTb BbiOpaH BU3yasibHbIA CTUb
«lMo yMONYaHUIO» — U3 KOHTEKCTHOTO MEHIO.

2.4.5 CsoiicTBa 06BHEKTOB

Momnmo GbopmMMpPOBaHUA TEOMETPUYECKOTO NPEACTAaBAEHUA MOLENN, BaXKHbIM
acrnekTom MHPOPMALIMOHHOIO MOAENMPOBAHUA ABAAETCA BO3MOXHOCTb HAMOMHATb
MoAenb n ee 06bEKTbI HEOBXOAMMOM NONb30BATENIO YHUKANbHON MHbOPMaLMEN.
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[ns Toro 4Tobbl CO34aTh NO/Ib30BaTE/IbCKME CBOMCTBA B NPOEKTE, Bbibepute 13
MeHlo «YnpaBneHne ctunamm» pepgaktop «CBonctBa ob6bekToB». B pepgakTtope
BO3MOHO Ha3Ha4MTb NO/b30BaTe/IbCKOe CBOMCTBO ANA Oob6beKkTa mopenu, ero
CTUNA, A TaKXKe KOMMOHEHTa NPOeKTa (YepTerkn, ypoBHU, COOPKK, paspesbl, dacasbl,
cneunduKaumm, Tabanubli).

CywecTByeT BO3MOXHOCTb 334aTb BblPa*keHWe ANs onpefesieHus 3HavYeHUMn
CBOWMCTBA C MCMOJIb30BAaHUEM CCbIJIOK Ha Apyrue aTpubyTbl, COCTaBHbIX BblpPaXKeHWU!
nnm dopmyn (NPUMepPbI BbIPAXKEHWN CM. B pa3ene cnpasku « Tunbl AaHHbIX»Y, 6onee

noapobHble pekomeHaaumm npu paboTe co ceoiicTBaMu cm. n. 2.5.3).

- B @ 5 |

22 Wngopmauna o npoexte
&2 Marepuensi

o i =

%1 Ceoiictea obbekToB X E Muorocnoiirbie matepuans:
3 Npodunm

CoiicTsa Twnos obweros | Bee ceofictea ¥ ounstpe

5 Ceoiicraa obuexros

CTUAn BeHTUNALUMOHHOTO 0BopyaoEaHUa + 7 =
[ Crvan okna

Crunu pozayxopoaa ~ -

s Ton ganriex | Boipaxerme Sxcnopra CSY | Yrukanorbii nacrmndnkarop W
Crunm geepn P

BeiknwoueHo Crpoka Her Her 138355be-46be-4265-90d1-fbE9c5c 74edb &) Craansnemenma
CTinu geTanu B03ayx 08043 v

MpumeyaHne Crpoka Her Her a4617591-6bcd-4322-ba73-67f011658930 -
Crwnm geTann TpyBonpasoga [P Crwn konomms:

Cucrema ans coptupo.. | Crpoka Her Her 936338b4-34e3-4784-0dc6-dBal41edd284 L]
CTHAN KONOHHBI I8 Crann Bankn

Ynen eiictenten.. Ja 2 8077bcfe-1427-4¢5f-b888-d1038ad131c1
Crunu oBopygopanms A A i @~ Crwnw nnacTime:
Crunu okHa Apmuposanme 4
Crunu ocseruTensHora npubopa & Crunn cncremsi

e s
CTUAM MNACTHHBI L2 M3meHeHue CcBOMCTRa > TpyBonpoBoHbIE CUCTEMb! 3
Crunm nposoarka Bo3AYXOBOAHBIE CHETEME! 3
Wnas:

CTINM CaHMTapHO-TexHIYECKOT 0BOpYACEaHIA SR »
Crinu cBoprm R Otopnanne .

CTuAn cucTemsl

Crunm TpyBel

CTMAM 3NEKTPUYECKOTD PACNPEAENMTENLHOTO LuTa
CTUNU 3AEKTPUUECKOR AMHIN

CTUNN 3NEKTPOYCTAHOBOUHOMD USAENHA
Crunu 3nemenTa

CronGuatbie dyHaamenTs!

Tabanue!

Touw Tpaccuposki

Tpaccel

Toy6er

YposHn

Dacagsl

Yepreu

BnekTpudEckie AMHIK

BNEKTPUUECKIE PACNPEAENTENSHBIE LTSI
3neKTpOYCTaHOBOUHBIE M34ENUA

3NEMEHTBI

VrmkaneHsii uaeHTIHGMKETOP:

8077bcfe-1427-4c5f-b888-d1038ad131c1

Tun aarHsn

[leficTauTensHoe wmcno

V| 3apatb BEIPAKEHME ANA CBOACTEA:

abs{tand(¥ron Haknora]™1000)

V| 3kcnoptuposats sHauesma caoiictsa s CSV

oK Otmeria

akpems

3anoNHUTb CO3J4aHHOE CBOWMCTBO?, Ha3HaYeHHOe ANA TMNa 06beKTa, MOXHO
BbIOpPaB OAMH MAM HECKOJIbKO OAHOTUMHbLIX OB6BEKTOB B MOZENU U OTKPbIB OKHO
«CBOICTBAa» N3 KOHTEKCTHOrO MEHI0 OAHOIO U3 BbIBPaHHbIX 06BHEKTOB.

! NonHbIl TekeT cebikm: https://help.rengabim.com/ru/index.htm#data_type.htm
2 AKTMBALMA BBEAEHWA 3HAYEHWUA NPOMCXOAMNT ABOMHBIM LLENYKOM Mblun. ECAM CBOMCTBY 3a4aHO BbIpakeHue,
TO BbIUMC/IEHME €0 3HAUYEHMA NPOMCXOANT TONIbKO B C/Iy4ae, eCAM CTPOKa CBOMCTBA He 3ano/IHEeHa C K1aBMaTypbl.
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£J Maisonette (Tonsko uterve)* - Renga - ABToHOMHas pabota = X

DB x [+

@ EH BB @ XNDD- e~ e e
@O 0

| | - Y

i @& 00

Aeficraun
Crpeirs & o
® & Ceoifcrea X OO ]
Visonmposars
S
Moxasars sce Ceviterso 3uauenme
epesepryms [—
Mepeacprye Plapamerpsi
Mpnesarine

Boigenirs » ~
(@ [Toy6a- PP 50 v
~ Crcrema ans copruposku cnewndukaun 3. Kananusauns Gurrosan Hz] LTby!
BusyansHbiii cTns 3 - n
Yoo 3000 @0 3 -
Buipesars
Konuposars
Boipenure sce
Yaanute

e

oK Ommeria

3a4aTtb 3HayeHue CBOMCTBY CTUNA MOXHO B COOTBETCTBYHOLLEN BKNaAKe
peaakTopa ctunen. Mpu aTom camoe BaXKHOE, YTO HYXKHO OTMETUTb O PasHULE MeKAaY
CBOWCTBAMMU, 3a1aBaeMbIMU ANA 0OBEKTOB, U CBOMCTBAMMU, 3a[,aBaeMbIMU ANA CTUNEN
06bEKTOB 3TO TO — YTO NpPU 3aZaHUM Yepes CTUIb CBOMCTBO OyAeT NPUCBOEHO BCEM
obbekTam MmoZenu, K KOTOPbIM NPUMEHEH AaHHbIA CTUb.

e e E e @

-7 WNHdopmauma o npoekte

&2 Marepuanel

o
&9 Crvam okna X B Muorocnofinbie matepuan:
E Mpodunn
+ B 7 % 1= OtcyTeTyeT v | [Nlesan =
E‘;’ BuneTpel
JAeycreopuaroe (0)

& Coolicrsa obwexros
Aeycreopuatoe (1)
yoe B Crum okma

CTinnm asepu

&2 Crunn anementa

Oeycrsopuarae (1) (1)

JAeycreopuaroe (Genwii MNBX) %
Aeycreopuatoe (kopnuyHessli MEX) I= e e

Isycrsopuaroe ¢ bpanyroi (kapus [P Crnn conome:

M Crinu Gankn
OaHocteopuatee ¥

19
OaxocTeopyaToe (Genkii MNBX) @* Crunn nnactinsl

OpriocTaopuaroe (Kopuuressiii B} Apmupoearive 4
OaHocreopuatee (p-28) .jf“‘ CTHAN CHCTEMBI

OarocTeopuatee ¢ ppamyroi (kopy % TpyBenpoeoaHEIE CHCTEMEL 4
Pasgawkroe sepTikansHoe (Genbii Bosgyxosoarble cucTeme! »
PasgsizkHoe BepTHRANBHOE (KopHYE NEKTPUYECKNE CUCTEMEI 4
Tpexcreopyatee (Benwid MBX) ] ) Odopunenne »

Tpexcraopuatae (xopuusessiii MBX]

Tpexcreopuatoe ¢ ppamyroi (kopn

Mapamerper | CeofcTea

Ceoiicteo 3nauenne

Hogoe ceaiicreo 1 I

Rk

oK Ommena
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3apaTb 3HaueHUe CBOCTBY KOMMOHEHTA NPOEKTA BO3MOMKHO M3 KOHTEKCTHOIO
MEHI0 A1 KOMMOHEHTa BO BK/aaKe «06o3peBaTesib NPOEKTa» UAN BHYTPU CamMoro
KOMMOHEHTA (YepTerka, cTUA COOPKM, YPOBHA U T.4., KPOME KaTeropum UHKEHEPHOM
CUCTEMBI).

o

&0 Maisonette (Toabko uteHue)* - Renga - ABToHOMHan paboTa - O X

3D Bug * | ObBospesatens npoexra * |+ ¥

Wi P-ER B @ XD B3 -FO

—Ar ) e .‘-J;‘.\- !"i

&

OTKpbITE

Pazgen »

AKCOHOMETRUYECKER Mnax 1-ro v 2-ro 31ama ©

Buipesate [lnan 1-ro u 2-ro-37axa c
cxema T1-T2 ceTAami Bl

CETANMMW T3

Konuposats

Yaanute

CeoicTea
[naH oceeyeHwa 1-ro n Creunduraumn
2-ro 3Tama oBopyaoBaHNS, M4 1 ..

2.4.6 YnpaBneHue BUAUMOCTbIO 06beKTOB mogenu. PunbTpbl

Ha ntobom 3Tane nNpoeKTUPOBaHWUA, KOOPAMHALMKU, NMPOBEPKM M MPOCMOTPaA
uMdppoBon NHPOPMALMOHHOM MOAENN MPUMEHAOTCA KOMaHAbl KOHTEKCTHOTO MEHHO
06BEKTOB A1 HACTPOMKN 0TOBparKeHNA co34aHHbIX 06EKTOB.

e «CKpbITb», «M30AMpPOBaATL», KOTOPbIE BAUAIOT TOJIbKO Ha BUAMMOCTb
BblOpaHHbIX 06beKTOB MAM 0603HaAYeHUN B TPEXMEPHOM BMAE U HaleNeHbl Ha
yaobHoe B3anmoaenctene ¢ MoAenNbio.

e «Bblaenntb nopgobHble Ha ypoBHe», «Bbiaenutb noao06Hble B
npoekte». oaobne ob6beKTOB onpeaensercda Habopom NapameTpoB, KOTopblie
[OMKHbI UMETb 0AMHaKOBble 3HaYeHUsA. MapKa He BXOAUT B 3TOT Habop.

e «Bblaenntb ¢ OAMHAKOBOM MapKon». [lns Bblbopa 0O6BEKTOB C
OAMHAKOBOM MapKoM [AONXHbI ObiTb 33a4aHbl 3HAYe€HUA COOTBETCTBYIOLLLEMY
napameTpy KaKkAoro obbeKkta, MHaye 6yayT BbibpaHbl Bce 0ObEKTbl B MOAENM,
KOTOPbIM 3Ha4YeHNe MapKnN He NPUCBOEHO.
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& Maisonette (Tonbko uTeHme)* - Renga - ABTOHOMHasa pabota
8 x [#]

oo DB @

Ona Toro ytobbl chopmmnpoBaTb Habop TONbKO Tex 06 BEKTOB MOAENN, KOTOPbIE
COOTBETCTBYIOT 3a4aHHbIM M0/1b30BATENIEM KPUTEPUAM, NPeaHa3HauYeHbl GunbTpbl. K

npumepy, B npoekTe «Maisonette» HacTpoeHbl GUALTPLI BbIGOPa WHMKEHEPHbIX
CUCTEM Pa3HbIX pa3aesnos.

& Maisonette (Tonbko uTeHme)* - Renga - ABTOHOMHasa pabota

DBua x|+

MpumeHeHne dunbTPa AOCTYNHO Ha NOHBOM 3Tane NpPoeKTMpoBaHMA B Renga:
MOZEeNNPoBaHMA, cneundnumpoBaHma, opopmneHma yepterken. KomaHgbl paboTbl ¢
dunbtpamm B moaenn («Bbiaenntb», «CKkpbiTb», «M30aMpoBaTb») HaxoaAaATcA B
KOHTEKCTHOM MEHIO, KOTOPOE aKTUBMUPYETCA LLENYKOM NPABOM KHOMKOM MbIWKX BHE
06beKTOB. PUALTPLI MPUMEHAIOTCA HE3ABMCMMO APYT OT ApPYra - TO ecTb BbibpaHHOe
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aenctene ¢ Habopom 0OBEKTOB, OTMEYEHHbIX B GUAbTPE, MNPOU3BOAUTCS
OTHOCUTE/IbHO BCel moaenn, 6e3 yyeta NPUMEHEHHbIX paHee ¢uabTpoB. [Ons
BbIOPaHHbIX C NOMOLLbI GUNbTPA 0OBEKTOB BOSMOXKHO O4HOBPEMEHHOE U3MEHEHUE
obLKMxX NnapameTpoB, Ha3HAYEHUE CBOUCTB N NPUMEHEHUNE AENCTBUA KONUPOBAHUS,
nepemeLlLeHma 1 TaKk aanee.

Ona pobaBneHUA HOBOrO W pefakTUPOBAHMA CyllecTByrOWMX GUABLTPOB,
TpebyeTcAa BbI3BaTb COOTBETCTBYHOLWMUIM PEAAKTOP M3 MeHIo «YNpaBaeHne CTUAAMUY
Ha OCHOBHOW NaHenwn.

22 Vngopmauna o npoexre

Marepuant:
E& Muorocnoiinbie marej puansi
12 Mpoduan
!?‘? DunsTps

& Ceoiicrea ofvekros

[ Cram oxra
[E cruwm asepu
&) Cronwm anemerta
[T Crwam konoHkel
18 Crunm Gankn
@™ Crwm nnacTumel

Apnuposarite 3

&i ounbpy ‘l. X @1 Penakposatiue rpynnst X

+ B s x| \;_ﬂ [o6assre

Hosbii GunbTp Ceoiictso Onepatop 3avenie T obthte (DR

NPABILAG DUALTRALMM B CIACOK HIBKE.

OunbTp

Caoficrse:  a6apuTran 8ICOTa NONEREUHOra CevEis, MM

| 2081 Oneparop:  pasrio

HaueHne:

BLICOTa KOMORHEL, Mi pagto 3000.00
Ta6apuTHan BICOTa NOMEPEUHOD CeueHtA, MM Gonbuwe nan paemo 20000
T26apUTH33 LUHPHHA MONEPEUHOD CEUEHI, bint onbuwe i pasHo 20000

ToawmnHa cTere, M e paso 250.00

oK T Otmena ! oK Otmena

JleBas 4acTb OKHA peAaKkTopa COAEPXKUT HAboOp co34aHHbIX GUABTPOB W
KOMaHAabl Ana paboTbl ¢ HMMKU. PekomeHAyeTcA 3a4aBaTb Takoe MmA GUAbTPY,
KOTOpOe OAHO3HA4YHO onpeaensieT 06BbEKTbl, BbIOPAHHbIE MO YKa3aHHbIM B 3TOM
dunbTpe npasunam. Mpu BbibOpe PuAbTPaA B NPaBOM 4YacTU OKHA oTobparkaeTca
Habop rpynn npaBui, NO KOTopbiM dopmupyetca BblbpaHHbIN GUNbTP. PunbTp
dopmupyeTca M3 OAHOM MAN HECKONIbKUX TPYynn MpaBu/, KOTOpPble MOryT ObiTb
HACTPOEHbl ANs PasHbIX TUNOB 06beKkToB. Kaxaaa rpynna B CBOO ovyepedb MOXKET
COCTOATb U3 OAHOrO MM HECKOJIbKMX NpaBun GUNbTPaLUK, MTPUMEHUMBIX TOIbKO K
oAHOMY TNy 0bbeKTa, BbIbpaHHOMY NMPW HacTpoKKe nepsBoro npasuna. MNpasuno
duNbTpaunmM yKasbiBaeT TMN 0ObeKTa M onpeaeneHHoe OTHOLIEHWEe, Hanpumep -
COOTBETCTBMS YKA3aHHOMY 3HA4YeHWIo, NapameTpa, CBOMCTBA WM PaCUYETHOM
XapaKTEPUCTUKM 0bbeKTa. Bbibop o0b6beKTa npousonaeT C¢ y4eTom BCex MpaBua B
rpynne B COBOKYMNHOCTM.
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2.4.7 CoxpaHeHue NpoeKTa

Ana COXpaHeHHUA N3MEHEHUN B npoekKkTe npegHadHav4yeHa KoMmaH4a «COXpaHMTb
NPOEKT» Ha OCHOBHOM NMaHenu.

[ Coxparwrs npoexr

[# Coxparwrs npoecr kax...

o,
£ Coxpanuth Kak X
<« v B Pabouwuii cron v (9] O TMouck: Pabouwit cron

Wma daiina: o

Tun daiina: |Painel Renga (*.rmp)

Paiinu Renga (*.rp)

Llabnonsl Renga (*.rnt)

v 0b630p nanok CoxpaHuts Otmena

CoxpaHUTb Becb NPOEKT BO3MOXKHO B ¢dopmate *.RNP mam B Buae wabnoHa
npoekta B popmaTte *.RNT. O TOM, KaK COXpPaHUTb AaHHble MPOEKTa B APYrux
dopmartax (IFC, CSV, TpexmepHble dopmaTbl) cMm. pasgen 8.

e

Wima Tun
| Settings.ini [MapameTpsl koHbKrypauun
|| Settings.ini — braokHoT = O X

daiin lMpaeka ®opmar Bua Cnpaeka

[Project]
CheckSumCheckingEnabled=true
PreciseMode2D=Polar
PreciseMode3D=Cubic

Ctp 62, cinb 1 100%  Windows (CRLF) UTF-8

Mo yMoONuYaHUIO  MHTEpBan  aBTOCOXPaHEHMA' npoekra  ycTaHOBAEH
AnvtenbHocTblo 15 muHyT (900 000 MunnmcekyHa). Ona M3MeHeHuA MHTepBana
aBTOCOXPaHEHMA BO3MOXHO BHECTU M3MeHeHUA B ¢aln HacTpoek «Settings.ini» Ha
KomnbloTepe nonb3osatens (B nanke %localAppData%\Renga Software\Renga) B
pasaen «Project», ctpoKy «BackuplntervalMs».

@ MpocmoTp BUAEOo «MHCTPYMEHTbl WM MeToabl paboTbl ¢ umdposom

MHPOPMALIMOHHOM MOAENbIO»?.

1Mpn aBTOMaTMUYECKOM COXpaHEHUWM MPOUCXOAMT CO3LAHME BPEMEHHOM KOMWM, U3 KOTOPOW MPOM3BOAUTCA
MOMbITKa aBTOMAaTUYECKOrO BOCCTAHOBNEHUA NPOEKTa Nocae c60A CMCTEeMbI MPW NMOCNEAYHOLWEM 3anycKe NPorpammbl.
2 MonHbIN TeKCT cebinku: https://youtu.be/ o0qil6KxX2Y?list=PLnWnOl4mleQ7KBNYtFHmok8jpJbSqe7S0
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2.5.1 Co3aaHue npoekKTa no WwabnoHy

Ka)kablt HOBbIA NPOEKT B nporpamme Renga co3pgaetca no wabnoHy
(noapobHee o wWabnoHe cm. TakKe nogpasaen 9.2).

LlLa6bnoH, wucnonb3yemblit NpPOrpamMmmoi NO YMOAYAHUIO (NpU CO34aHUMU
NPOEKTa C NOMOLLbIO KOMaHAbl « HOBbIN NPOEKT»), coAepPHKUT NPUMEPbLI HACTPOEHHbIX
cTunemn, ceoicts, dopm cneunduKkaumm u 1.4,

Jo Hayana pabotbl Hag npoekTom (B OCOBEHHOCTM, COBMECTHOM)
pekomeHayeTcAa co34aTb CO6CTBEHHbIM WA6n0H npeanpuatTva (BNocneacTBUM
Ha4yaTb PaboTy HaZ NPOEKTOM MO UHAMBUAYA/IbHOMY LWAB/IOHY MOXHO C MOMOLLbIO
KomaHabl «OTKPbITbY, YKa3aB popmaT oTKpbiBaemoro ¢aiina *.RNT). Takoi wabaoH
[OIKEH 3apaHee y4uTbiBaTb 0COB6EHHOCTN paboTbl Hag, NPOEKTOM CheunanncTamm
onpeaeneHHoro npodwunsa, HAKOMAEHHbIN OMNbIT MNPOEKTUPOBAHUA OODBEKTOB,
0COBEHHOCTM OpraHu3auMmM npouecca MNPOEKTUPOBAHMA W BblAAYM MNPOEKTa Ha
npeanpuaTUm (4ONONHUTENIbHO CM. MOJIOXKEHUA pasgena 8).

Renga
@ Hoswiii npoekt M OTKPbLITE

TaKKe MOXHO co34aTb U B AanbHENLIEM WUCNONb30BaTb Wab/ioH n3 nwboro
NpPOeKTa, peanu3oBaHHOro B Renga (yaanvB 06bEKTbl MoAenM U KOMMOHEHTbI
NPOeKTa; MHaye, B C/yyae HeobXoAMMOCTM C€O34aTb MPOEKT MO aHanory — ¢
COXpaHeHuem 06EKTOB MOAENM U KOMNOHEHTOB NPOEKTa, — PEKOMEeHAYeTca AenaTb

3TO Ha OCHOBE MPOEKTa MOBTOPHOIo NpuMmeHeHUA, CM. nNoapasaen 9.3).

PekomeHayeTcs, 4Tobbl Wab/IoOH NPOEKTa, TaKKe Kak U cam byayLinii NpoekxT,
cozeprKan B cebe To/IbKO Te Habopbl CBOMCTB, CTU/IEN U T.4., KOTOPble HeEObXoANMbI
[N KOHKPETHOro TUNa 34aHuA (B cayyae ¢ WabnoHOM) UM KOHKPETHOro obbekTa
cTpouTensctea (B c/ayyae € HOBbIM MPOEKTOM), C Y4YEeTOM BbINOJIHAEMbIX
opraHmsaumen B Renga NpoeKTHbIX pa3aenos (Mpu 3TOM BCe MPOEKTHble pasaebl
O/ZIHOTO 3aHNA PEKOMEH/IYeTCA BbINOJHATL B OAHON MOAENN).

Bcto HOMeHKnatypy ctunein (matepuanos, 060pyAoBaHMA, apMaTypHbIX
nsgennuin u T.4.) PEKOMEHAYeTCA XPaHUTb B BUAE OTAENbHbIX KaTanoros (Cm.
noapasaen 9.1) u cUTyaTUBHO NPUMEHATb B HYXKHOM LIabIoHe UK NPOoEKTe.
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2.5.2 WHPopmauma 0 npoeKTe, yyacTke, 34aHUN

MepBbIM WArom npU CcCO34aHUM HOBOrO MNPOEKTa ABAAETCA 3aMnoJIHEHWE
MHGOPMaLIMM O MPOEKTE, YYaCTKe, 34aHUN (Hanpumep, raBHbIM apPXUTEKTOPOM UM
NHXXEHEepPOM NPOEKTA).

BB @ - « B Crprnce crmman]

#4 Wndopmaums o npoekte

MHdopmauma o npoekTe BKAOYaeT B ceba ¢uKcMpoBaHHbIe Habopbl
napameTpoB M pacwmpaemblie No/sb3oBaTesieMm HAabopbl CBOMCTB ANA NPOEKTa,
yuyacTKa U 34aHus.

ffl Nndopmauma o npoekTe X

Mpoekt | ¥yactok  3gaHne
(OBo3HaYeHNEe NpoeKTa:
1.0.0.0- 2018

HanmerosaHue npoekTa:
MpoMblLneRHbIR Lex
Cragna:

p

Onwucanne npoekTa:

CeoiicTea npoekTa:
CeoiicTeD 3HAYEHNE +
lfcLocationZ -3.000,00
rAn Opnoe v
Ko3h hUUNEHT HaAEKHOCTI N0 OTBETCTBERHD.. 1,10

HanmenoeaHue opraHuzaunm-pazpaboTunka [MpoeKTHEIR MHCTUTYT

oK Otmena

MapameTpbl M CBOWMCTBA, onpeaensiemble AN MPOEKTa, yvyacTKa M 34aHuS
ABNAOTCA «rnobanbHbiIMM» ANns Bcex 06beKToB uudpoBon WMHPOPMALMOHHOM
MOAENN M KOMMOHEHTOB MNPOEKTa. ITO 3HAYMT, YTO B CAy4ae HeobxoAMMOCTU
CyLLecTByeT BO3MOXHOCTb 06paTUTbCA K HUM MPU COCTaBAEHUWU BblpaxKEHUA ANSA
cBoncTBa obbekTa mam ctmna (nogpobHee cm. n. 2.5.3; Hanpumep, K YMCNOBOMY

57



cBoncTBy NpoekTa «KoadpPpuumMeHT HageKHOCTU NO OTBETCTBEHHOCTUY» Npu paboTe ¢
KOHCTPYKUMAMMK), Npn GOPMUPOBAHNUM OCHOBHOM HAAMUCK Ha YepTexe (CM. TakKe n.
25.8 n n. 7.2.2; Hanpumep, K napameTpam «O60O3HauyeHMe NPOEKTa»,
«HanmeHoBaHMe NpoeKTa», «CTaaua» u K nepeuyncaaemomy csoimctay «UM»).

CywectByeT psg CneymanbHbIX CBOMCTB, KOTOPble MOXHO C034aBaTb nop
TOYHbIM MMEHEM U TUMOM AaHHbIX (cM. N. «OnpeaeneHne PacnoNoXKeHUsa 34aHNA»
pasgena cnpasku «3kcnopT B IFC»?Y) n ncnonbsosaTb 418 KOOPAMHALMK NONOXKEHUA
NPOEKTUPYEMOro o6beKTa B 06LLEe KOHCONNMAMPOBAHHOM MOAENN B C/Ty4ae IKCNopTa
B dopmare IFC (nogpobHee cm. n. 8.4.5).

2.5.3 CsoiicTBa 31IeMEHTOB MOAENIN U KOMNOHEHTOB NPOEKTa

NHpopmaumnoHHOE npeacTaBneHNEe 3N1eMeHTOB UMPPoBON MHPOPMALUOHHOM
MOAENN BKAOYaeT B ceba MmapameTpbl, pacyeTHble XapPaKTEPUCTUKU WU CBOICTBA
(paccmoTtpeHo B n. 2.2.2).

CBoiicTBO — 3TO aTpubyT oOnNpefeneHHoro Tuna__ AaHHbIX>  (4MCcnoBoro,
CTPOKOBOTO, IOFMYECKOro U T.4.), KOTOPbIN MOXET BbITb HazHayeH anemeHTy UMM —
TMNy obbekTa (apmatypHOomy msgenuio, banke, getanu Tpybonposoaa, matepuany,
cbopke u T1.4.), TUNY 0603HauYeHua (ocKu, ypoBHIO, paspesy, dacagy v Ap.); CTUAIO
(apmatypHOoro wusgenua, 6anku, getanm Tpybonposoga, cO6OpkuM u T.4.), TUNy
KOMMOHEHTa NpoekTa (YepTexy, cneundukaumm, Tabamue).

Monb3oBaTenb MOXeT onpeaenste Habop CBOMCTB B CMELMASIbHOM OKHe
«CBoMCTBa 0O6BEKTOBY.

ﬁ"riﬁrt—brgi@?v

22 Wndopmauma o npoekte
&7 Marepuans

E MHorocnoiineie matepnans

E Mpogunn
EC_P PuneTpel

E CeoiicTea obwexToB

CBOICTBO MOXET ObITb CO34aHO BO BKNagKe «CBOMCTBA TUNOB O6BHEKTOB» U
Cpa3y Ha3HayeHo onpeaesieHHOMY TUMy OObeKTa, CTUAKD UAW TUMNY KOMMOHEHTa
NpoeKkTa;, WAM BO BKNagke «Bce cBoiictBa» 6e3 ofHOBpemMeHHOro (Ho ¢
BO3MOHOCTbIO MOC/AEAYIOLLEr0) Ha3HaYeHMA onpeaeneHHOMY TUMY 06bEeKTa, CTUIO,
TUMNY KOMMOHEHTA.

! MonHbIl TekeT cebikm: https://help.rengabim.com/ru/index.htm#ifc.htm
2 MoNHbIN TEKCT CCbINKKM Ha pa3fen CrpaBKkK, B KOTOPOM NepeuncieHbl Bce CyLLeCTBYoUIME TUMbl AaHHbIX AAA
csoiicts B Renga: https://help.rengabim.com/ru/index.htm#data_type.htm
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CeoiicTea TWNoe obwekTos | Bee ceoiicTea

AKCeccyapel BD3AYX0E0AA
Akceccyapel TpyBonposcaa
ApMaTypHBLE AETANN
ApMaTYpHBLE N3ZENNA

Bann

BenTwnaunoHHoe oBopysoBEaHue
Bosgyxosoaet

Jeepn

Hetann sozgyxoeoga

[etanu TpyGonposoaa

KonoHHel

Kpeiwn

NenTounble dyHaaMEHTbI
NecTHuubl

Matepnans:

Muorocnoiinble MaTepuans
OBopyaceanne

Orpaxaenns

Oxna

OceetvTencHeie npuiiope!

Ocn

Mangyce!

MepekpeiTna

Mnacture

Monewerns

Mpoémel

Pazgens!

Paspessl
CanuTapHo-TexHudeckoe oBopyAoBaHe
Coprn

Crneyndmraumnn

Crenbl

Crunm akceccyapa B034yX0E04a
Cmnnn akceccyapa TpyBonposoaa
CTinm apMaTypHoro usgenna
CTian apmatypHoit getanu
Crunn Banku

Crinm BEHTUNALMCHHOTO 0GopYA0BaHNA
Ctnan sosgyxosoaa

Crnan geepu

Crinm geTann sosgyxoscaa
Cruan getann TpyBonpoeoaa
Crinm KonoHHbI

Crinn oBopyaceanna

Crnnn okHa

Ctnan oceetuTensHore npuiopa
Crum nnactise

Ctuan nposogHuka

CTan cannTapHe-TexHuyeckoro ofopyaosaqua

Crinn cBoprn
Crinnn cucTemsl

Crinn Tpy6el

CTUAn 3NEKTPUHECKDTO PACNPEASNMTENBHOMC LUNTA

CTian 3nekTpryeckoii nuHm

CTHM 2NEKTPOYCTAHOBOUHOMO U3AENNA
Crnnn 3nemenTa

CronBuatele dyHAZMENTBI

TaGauus!

Toukn Tpaccnpoekn

Tpaccel

Tpybel

YposHn

Dacagp

Uepteskn

INEKTPHYECKNE NUHIK

INEKTPUHECKNE PACTIPEAENUTENEHBIE LTI
3INEKTPOYCTaHDBOUHBIE N3AENNA

InemeHTEI

Hawnmerosanue

OBo3HaueHne

Tun gaHHbX

Crpoka

Crpoka

Mpegen orrectoiikoctn | Ctpoka

Mpumedanne

Crpoka

Beipaxenne

Her

| Her

Her

Her

Skcnopt s CoV
Her
Het
Het
Het

YHuKaneHsIA naeHTUNKaTOP
ff2eG0de-0ded-Afbe-b5d4-abfa7aldcda
03107734-a4a2-4c00-9fd6-7c93149de315
5cfffed-5c9b-4540-bdB0-6227cfB7d635
a4617591-6bcd-4322-ba73-67F011658930

JakpeiTe
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Mpn Heo6X0ANMOCTM NPUMEHUTbL OAHO M TO e CBOMCTBO AN HECKONbKMX TUNOB
0b6beKToB, CTUNEN, TUMNOB KOMIMOHEHTOB, pPEKOMEeHAYeTcaA He co34aBaTb
Aybavpytolme CBOMCTBA, @ UCNO/b30BaThb YKe CYLLECTBYHOLLLEE CBOMCTBO B NMPOEKTE.

e

21 CooiicTea obuexToB

CeoiicTea TunoE o6wekToe  Bce ceolicTea

+ 7 %
Vs Tun AaHHBX
Eantnua usmepering Crpoka

Wngexc msonsumn 8034... | Aeficraumensoe sucno

KsTeropua nomeuwenna | Crpoka
Koa npoaykuun Crpoxa
Macca Macca
Haumenoeanine Crpoxa
Obosnauenne Crpoxa
OBosmauenne crexnon... | CTpoxa
OBosnauenne Tina nona | Crpoxa
Orgenkanona Crpoxa
Orgenca notonca Crpoxa
Orgenca cren Crpoxa
Moctesuyi Crpoxa

Mpeaen orvecToiikocTn | Crpoka
Mpumesarine Crpoxa
Conpotuenenie Tenno... | AeicanTensioe uneno

Yinon DeficranTensHoe uncio

X
YHUKZNGHBIR WASHTHpUKZTOD THnbl 0BLEKTOR UCMOABIYOLINE CEORCTED

3398cche-acef-4306-b1d0-485ebf3ddI50. | Crwam akceccyapa Bosay«oeas, CTuau aKceccyapa TRyBORPOEoAs, CTHaN acHTH o o6op , Crinn , CTWAN ASTRAH E03A%0E0A.
d9b891c2-7dd8-de34-8ch2-4683b2d92del Kpsium, Mepexpeimus, CTeHb!
502a2a43-9d1a-4fb6-ae92-7050040b4c98 MNewmewerna
48e12f41-46cf-4d3d-bBa2-dTFf1adb635 Crunw akceccyapa so3ayxoeaas, CTuam akceccyapa TpyBonposoas, Criuam a , Crun , CTVNM AETanH BOYXOB0AA.
942b1b61-fa0b-422a-8bad-F185096734eD [sepy, Orpaseaerins, Oxra, Chaprn, Crunm axceccyspa sosayxosoga, Cranu akceccyapa Tpy , Crunn o ofiopy , Crann 5os...
£62e004e-0ded-4f5e-b5dd-a6faTaTd2cda Bankn, Jeepw, Kononws, Kpsiuw, Nlenourisie dyraanienTs), flecrrinus, Orpaxgenun, Oxna, Mangycs, Mepexpsmua, Maacturs, Pazaens), Coopky, Crems, CT..
03107734-34a2-4c00-0d6-7c03149de315 Banwn, Jsepw, Konons, Kpsicun, 1 by 1, flecTrun, Of  Okria, Tanaycst, Mepexpaimna, Maacrume, Pasaensi, CBopk, Cres, Cr..
4851707c-2697-4<da-%a47-T7cF14a8cabb Crunu apepu, Crivnn okna
| cdee2861-b028-4b89-b8fe-c0445721fc89 | Mewewerns
3713baac-2f29-4a49-8cbe-f191dal65e2e MNomewerng
9839b619-8cc9-445¢-a108-799e6d%62eab MNewmewerna
18afE6£9-0bf5-465-8791-03e2a19fbbd5 Moweueria
€9deB5f3-c570-4eb7-b45a-6131d0b2d207 | Crinw axceccyspa Bosay<osoas, Crinu axceccyspa Tpy6onposoaa, Criunu o , Crinwn , CTINM ASTaH BO3AYKOB0AA
ScOfffed-5c0b-4540-bda0-6227cFa7d635 Bankn, KonomHe, leHTounsie byHaamenTs), Jlectius), Manaycs, Mepexpemia, Crersi, Crunn sepy, CTHAN oxHa, CToBuaTEIE dyHAZMEHT!
24617591-6bcd-4322-ba73 670011656930 | Axceccyapsi & , Axceccyapel TRyBenpaseas, ApMETypHBIC AsTank, Bank, BenTunaunontoe oBopyapaanie, Bosayxosoas, decpy, JeTani s0zayxo..
| eb3chb1b-18er-4299-sace 326c2109¢325 | Msepw, Kpoiwuw, Ok, Mepexpbmas, Crene
.dlﬂh3aarfdE(%”A—Bhdlrlihﬁhdﬁ!ﬁhi .Eni,qyxuau,qm, TpyGer

Jakpeims

BbiparkeHus
UMM, ctuna naum

AN CBOWCTB Ha3HayaloTca ANA onpefesieHHOro Tuna obbeKTa
TMMa KOMMOHEHTa NpoeKTa (T.e. TONbKO BO BKAaake «CBOMCTBA

TUNoB O6'beI-(TOB))) U MOryT 6bITb 3a4aHbl pa3HbIMU ON1A OQHOTO N TOTO XKe CBOI\;1CTBa,
NMPUCBOEHHOIO PaA3HbIM TUMAM 3TUX O6'b€KTOB, CTUIEN UIN KOMMOHEHTOB.

CeoiicTea Tunoe o6wekToe | Bee ceolictaa

Crnnu oBopygosarng

Crinm okHa

CTrnu oceeTMTENRHOTO NprBopa
CTHAN MN3CTUHE

CTunu npoBoaHmnKa

+ 7 -
~

Wima Tun aaHHbIX Beipaxenne JccnopT 8 OS5V YHWKanbHBIA naeHTHdUKaTOp

Mpureyanne Crpoka Het Her 34617591-6bcd-4322-baT3-67f011658930

YnoH JedctenTensioe uncno  [la Her d261b3aa-fdec-4714-9b42-25bfTh4636b3

CTAK CaHWTapHO-TEXHUYecKoro obopyaoBanna

Crnnu cBopim
CTHAN CHETEMEI

Crnu Tpy el

CTHAM INEKTPUHECKOTD PacnpesennTENEHOTD LMTa

CTrnm 3NEKTPUYECKOR THHIN

CTUnu 3NEKTpoyCTaHOBOYHOTD M3ENMA

Crinm 3nementa
CronBuatele dyHAIMEHTEI
TaBnwubl

Toukn TRaCCMpOBKA
Tpaccet

TpyBel

YposHu

Macagel

Yeprewu

INEKTPUHECKME MHAK

INEKTPUHECKME PACNPEASINTENBHBIE LUNTHL

INEKTPOYCTEHOEDHHBIE M3AENNA

INEMEHTEI

= -
I VameHeHue ceoicTBa X
Wnas:

YenoH

YHWUKanbHBIA nAEHTHgNKaTOP:

d261b3aa-fdec-4714-9b42-25bf7b4636b3

Twn JaHHBIK:

¥ 3apath BbipaxeEHE ANR CBOMCTEA:

abs(tand(¥ron Haknona)* 1000}

KCNopTUPOBATE SHAYEHUA ceolicTea B CSV

oK Otnena

3akpeiTh
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Hanpumep, B wabnoHe, N0 KOTOPOMY NO YMONYAHUIO CO34ETCA HOBbI NPOEKT,
ONA BblUMUC/IEHNA 3HAYEHUA CBOMCTBA «YKIOH» oA TMna obbekta «Tpyba» 3agaHo
Bblpa)KeHWe ¢ npumeHeHnem GOPMyabl U CCbIIKM HAa PACYETHYH XapaKTepPUCTUKY
TPYyObl (CM. Ha N306pa*KeHum Bbille).

T
e @-ENBRrR @Y DhR-Q H-LO-LH- LT A0 L
RS0 0
@ Vizmsenenwe ceovicrsa XNy 4
Vinam: as00
e WD
Yroteansweil maenTnraTop: “” g ,;’ o
eblcbbb-18ef-4209- sace- 32bc2109¢325 o 9 %’ ;ﬂ
W () &
Ton Aain: Aama
Jleiicramtensuoe uncao 048 T
Vi Bagsms mpaxenme gna ceoRcres: —
Naowiaas / (Mrouwsags ocrexnenn / Crans oomaMpuseaenmoe AR - e
+ M
Crwne oesa.l R &2
~ Crivne oxma.lurseiine Kosdduument TennonposcanccT * Anma
rpaesoit sonbl octexnesua / 1e3) PR
il o o O
0O dt
IKCROPTHPOBATS SHauerun ceoiicTea 8 CSV
Papasserps
Croacrsa ranos abvertos | Beecrodcren | - Osiecia Eﬂ —
1 1150000
[ ———
RN @ Wecrodwrax +
Jucropre OV Yowkanmsmeeit waenrnd
' 0
Whempece Her d506T7e-313F-47e.. | 8 e
[T — = | BE {mayersopuare »
Homppeens Her 0107734-sta2-4c00. | W s o
Orpaxaeran
= Her e7Bte0se 10 453.. | 18 [twen)
T Her 17591 bcd-232 . | @ ok
e Her eb3chbb-1zef-228.. |
e Flapasserpm sanonemen
Fiepapuran ]
flascr
[ SS— [H neass
) 15000
Py
3D Bug % | + | v
= = — - — e
[ & G- M B @ DDA o| i
- = : B O 0
| - N F
B e 00
| & |
| |
s :
| |
| A |
) |
| |
|
|
|

@ WsmeHenune ceoiictea x
Wina:
B1-Cropocrs no yuactkam X ‘ + ‘ B
i_(l;panb. mic ‘
YrHuraneHbii naeHTugMKaTop:
Mapka Crune Bosgy Mnowaas wuesoro cev Pacxoa, m*/1 Cropocte, b | 21fcef73-44dc-4c48-bhda-3c724acd4290 ‘
1 [KUDDEITH: N0 U4acmear Tun ganHbix:
[ Aes Y
0 Nnolods xufiozo | AeficTirensoe uncio |
Homep Pacxod, |Ckopocms,| | :
¢ y4acmen d’m’i( CeqeHUn ?anDKﬂA I“Ia/‘-i I“I/[ ¥ 3agate BoipakeHue 4NA CBONCTEE:
A M Pacxoa, m*/u/((TlonHan nnowags nonepeyHoro
cedenna - YucTan nicluags nonepedHoro
ceuenna)* 3600}
£ 1 125 0012 130,00 299
4 2 160 0020 21600 299 || 3kcnopTuposaTe sHaueHuA ceoiicTea & CSV
5 3 200 0,031 344,00 307 e .
oK OTmena
6 b 300x100 0,030 344,00 324 o ‘—

Ewe ABa MpMMepa BbIPa)KeHWUI, Ha3HAYEeHHbIX ANA CBOWCTB — ANA pacyeTa
COMPOTMB/IEHUA Tenjonepeaadye OKOH apXMTEKTOPOM WM CKOPOCTU BO3A4YLUHOMO
MOTOKa MHXXEHEepPOM-NPOEKTUPOBLLMKOM pa3gena «OTonneHue M BEeHTUAAUMA» —
npuBeaeHbl Ha N306parkeHUsX.
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Cnepyet yunTbiBaTb, YTO NPU KONMPOBAHUM 0OBEKTA MAM KOMMOHEHTA NPOEKTa
B APYron MNpPOEKT, CBOMCTBA KOMUpylTCcA 6e3 y4yeTa Ha3HAYEHHbIX ANA HUX
BbIPa*KEHWUMN.

BbiparkeHne, 3a4aHHOe A/1A CBOWCTBA, MO3BO/AET BblYMC/IUTL 3HavyeHue (B
C/y4yae ucnosb3oBaHMA GopMyn, B TOM YMCNE C BOSMOMKHOCTbIO MOACYETa 3HAYEHUM
APYrMx aTpnobyToB — TO €CTb NapaMeTpPOB, PACYETHbIX XapPaKTEPUCTUK, CBOMCTB TOro
e WM Apyroro Tmna ob6bEKTa, CTUAA, KOMNOHEHTA) UM COCTAaBUTb BbiparkeHue (B
TOM YMCNe C NoSyYEHNEM 3HAYEHUI MO CCbI/IKAM Ha Apyrue aTpubyTbl) 06bekTa LM
WA KOMMNOHEHTa NPOEKTa ONpeaeneHHoro Tmna.

OcHOBHble npaBwuaa, KoTopble caeayer cobaoaatb nNpu  COCTaBAEHUMU
Bblpa)XeHUi gNA CBOMCTB:

1 — OpuneHTMpPOBaTLCA Ha TUN AAHHbIX, ONPEeAENAOWMIA A0NYCTUMbIE 3HAYEHUA,
KOTOpble CMOXET NPMHMMaTb CBOMCTBO (CM. pa3aen cnpasku «Tunbl AaHHbIX»!).

INpw co34aHnKM CBOWCTB 06LEKTOB, NPOeKTa, YUaCTka WAV 3AaHNA NoAE TUN AaHHbIX ONpeienaeT 4oNycTMMble 3Ha4eHWA, KOTOpble CMOXET NPUHAMaTh CBORCTBO.
Twﬂ__,_ﬂ:aHHbl).{ @i _,J;I.‘(_)_nycmmu_l_a 3HaueHus (‘%E&b!pa)«eume {TONbKO !‘Ipmmeg BbIpa)eHus
N5 CBOWCTB 06bEKTOB)
[eicTRrTENLHOE J1eACTBUTENLHOE YCNO [leAcTBUTENLHOE Ctunb asepu.lnyouHa —~
umnco Yneno UK hopmyna nonotHa/Ctunb ?é“;"/
Asepu.Matepuan.TenionpoBoAHOCTb
Llenoe uncno Llenoe uucio %EJLI,EHOG YuCo U ceil(HomuHanbHaa anvHa)
=/ popmyna
Crpoka Nioban nocnegoBateNsHOCTb cMBonoB | Ccbinkv 1 popmynsl B banka {round(fabapvtHas BbicoTa
— ‘CIJHI'yprIX ckobkax {}, a nonepeyuHoro ceueHwa)x{round
S raioke niobole (FabapuTHas WKWpPWHa NonepeyHoro
CUMBOAbI ceyeHus)} Mm, L={round
(HomuHanbHasa aavHa)} Mum
[nvHa 3HaueHue B MWANUMETPAX. HYucno uan popmyna | LLnpuHa npoctynn*Konnuecteo
cTyneHewn
ObbeM 3HaueHWe B KybUUYeCK1x MeTpax. Yncno uam popmyna | YnCTblid 06BEM* 1,1
Macca 3HauYeHWe B KUNOrpaMmmMax. Hucno uan popmyna | HrcTas Macca+0611an Macca s
apMaTypHbIX CTepxHed =/
Yron 3HaueHWe B AeCATUYHbIX rpajycax. Yucno uam popmyna | asind((OTHoCUTeNbHAA BLICOTA Bepxa

6a30B0i NMMHUK 06beKTa-
OTHOCWUTENbHaA BbICOTA HU3a
6a30B0I NMMHWK
obbekTa)/HoMuHaNbHAs ANUHA)

bynesbli Ja/Het ®opmMyna, pe3ynbtat (TonwmHa cTeHbli>300) 7 1:0
KoTopoW: 0 - Het, 1 -
Aa

Jloruyecknin Na/Het/He 3apaHo

MepeuncneHve 3HaueHWe 13 CNKUCKa, CO3aHHOro

nonb3oBaTeneM. YTobbl Co34aTk CNUCOK
npejnaraeMbix 3HaUeHWiA, BBeAWTE ero B
none 3HauyeHusa nepeyrcneHus.
Pa3genaiite 3HaueHWs HaxaTuem
Knasuwn ENTER.

TWn AaHHBIX HENb3A U3MEHWUTL NPW PeAaKkTUPOBAHUK cBOWicTBa. ECAm ana cBolicTBa 3a4aHO EbIpaXeHWe, TO ero Pesynbrar A0/DKeH COOTBETCTEOBATL TUNY AaHHbBIX.

! MonHbIl TekeT cebiikm: https://help.rengabim.com/ru/index.htm#data_type.htm
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2 — YunTbiBaTb NPaBU/Ia CUHTAKCUCA HAaNMCaHMA BblpaXKeHUA (TaKKe CM. pasgen
cnpaBku «Tunbl AaHHbIX»). B yacTHOCTU (Cm M306parkeHume Bbilwe):

2.1 - [1ns Tvna gaHHbiXx «CTpoKa» Habop cumBonoB byaeT NnpeacTaB/ieH B BUAE
TEKCTa: Npu HeobXoAMMOCTHM BbIBOAA B CTPOKY 3HAa4YeHMs, BO3BpaLLaemoro ¢opmyiomn
WK CCbIZIKOM Ha Apyron aTpmbyT, HYXKHO BK/IOYATb CCbIIKK U dopMynbl B pUTypHbIe
cKkobku {}.

2.2 — Ecnv TMN AaHHbIX LLeNeBoro CBOMCTBA, A1 KOTOPOro 3a43eTCs BblpaskeHue
YMCNOBOM, TO NpU 3agaHUN GOPMYSbl AU HEOBXOAMMOCTM CCbIIKM Ha aTpubyt
Yucs108020 TUMA [aHHbIX HEe TpebyeTca NPUMEHATb CMeLUanbHbIX CUHTAKCUYECKUX
cpeacTs (PpUrypHbix CKOHOK).

2.3 —Tpu ccbinKe M3 CBOWCTBA A5 ONpee/ieHHOro Tuna obbekTa Ha ApPYyrou
aTpubyT (TO ecTb NMapameTp, PacYeTHYH XapPaKTEPUCTUKY WUAN CBOMCTBO) TOrO e
06beKTa, obpalleHmne NPonCXoamT No UMeHu aTpmbyTta (B TOUHOM COOTBETCTBUM).

2.4—-Tpn HeobxogMMOCTM cCOCNaTbCA M3 CBOWCTBA OMNpeaesieHHOro Tuna
o6beKkTa Ha aTpubyt ppyroro TMna obbeKra wuauM cTuab (cnepyeT yyuuTbiBaTb
HEeobXxo0ANMOCTb HANNYMA B3aMMOCBA3M C TAaKMM aTpnbyTom), TpebyeTca yepes TOUKyY
yKasaTb TUMN pPOAUTENbCKOrO 06beKkTa HyXHOro atpubyTta (Hanpumep, AnA
BbIYMC/IEHUA 3HAYEHUA CBOMCTBA ABEPU — IK3EMNASPA B MOAENN, C Y4ETOM 3HAUYEHMA
aTpmbyTa gnAa cTMaa ABepu — Ha3HAYeHHOro 3TOMY 3K3eMNAAPY ABEPU, He0bXoANMO
13 BblpaXKeHUA AnA CBONCTBA TMNa obbeKTa «[Bepu» obpaTtnTtbca K aTtpubyTy ctuna
agepu «Ctunb asepun.lnybmHa NonoTHa»).

3 —WUcnonb3oBaTb Aonyctumbie nporpammoit B popmynax apudmeTnyeckue
onepaTtopbl, GYHKUUM, TOTUYECKME ONEepaTopbl, YCAOBHbIE BbIPa*KEHNA N KOHCTAHTbI
(TouHbIt Habop cm. B pa3gene cnpasku «CoctaBnenme dopmyn»! n nsobpaxenue).

4 —MNpu npyumeHeHnn GOpPMyN B COCTaBE BblpaxKeHUsA ANsA CBOMCTB obpallaTb
BHMMaHME TaKKe Ha Te MepemMeHHble, KOTOPble MOryT ObiTb B HUX MCMO/Ib30BaHbI
(Tak:ke cm. pasaen cnpaBku «Popmysibl» U N306paKeHME HUXKE).

4.1 — B aKTyanbHOWM BEpPCMU NPOrpaMmmbl Npu 3agaHMn GOPMYIbl B BbIParKeHUM
ANA CBOMCTBA OOBEKTA B KayecTBe MepemMeHHbIX MOXHO MCMNO/b30BaTb CCbIIKM Ha
3HAaYEHMA YUCNOBbLIX MAapPaMeTPOB, CBOMCTB M pPaACYETHbIX XaPaKTEPUCTUK 3TOro
061beKTa, a TaKKe Ha 3Ha4YeHMS YACIOBbIX AAaHHbIX NHOOPMaLIMKM O NPOEKTE, y4yacTKe,
3AaHuM (obpalleHme K TaKMM NapameTpam TaKKe ciesyeT BeCTU Yepes TOYKy nocne
MMEHU POANTENbCKOro 06bEKTA — NPOEKTA, Y4aCTKa UK 34aHUA).

! MonHbIl TekeT cebiikm: https://help.rengabim.com/ru/index.htm#formula.htm
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B Renga QOpMyNa MOXET BbITk 33/aH3 B BLIDAXKEHUM OTPAHWYEHUA B PeAaKTope MpoduK, B BEIDEKEHUN CBOMCTEE 0BBEKTE, 3 TAKXKE NPK MOATOTOBKE WAK 32MONHEHUM DOPMBI.
TNpu COCTaBAEHMM HOPMYA MOXHO MCMONL30BATL NEPEMEHHLIE, aPUPMETUYECKIE ONEPaTOPLI, KOHCTAHTH, GYHKLIAN W I0TMYECKUE OMepaTops.
Me

Mpu 33aaHUA QOPMYALI B BLIPAXEHUW OrpaHUYeHua B peaakTope [] WK B Ka4eCTBe NepeMeHHbIX MOXHO UCMONB30BaTh UMEHa OTDEHMHGHMW, CYLLeCTBYIOUMX B TeKyllleM npodune.

KM Ha 3Ha4eHWA YMCNOBbLIX NapaMeTPOE, CBOWCTE U Pac4eTHbIX XapakTepUCTUK 3T0ro

HPM 3adaHan ¢OpN1yﬂb\ B BbipaxXeHWn Ana cBoiicTBa o0beKTa B kavecTse nepemMeHHbIX MOXHO UCNONL30BaTL
0BBEKTE, @ TAKXKE Ha 2HaYEHWA UMCIOBLIX AaHHEIX VH or e. @

Npu1 NOACOTOBKE WAK 38N0AHEHUM HORMbI B KaYeCTBe MepeMeHHbIX B GOpMyax MOXHO WUCMO0JIb30BaTh CChITKM Ha 3HAYEHUA YNCIOBLIX CBOCTE U

3

0 cKOBKM OMepaTopHble;

LK ©

Te, NapaMeTpoB 1 CBOWCTB

KWe OnepaTc

+ CNIOXHTE;

= Bbl4eCTh;

. YMHOXMUTb;

7 pazaenus;

% pazienvTs UENOYUCNEHHD;
o BO3BECTU B CTENEHb;

sgrt KOpeHb KBaAPaTHBIN;

In HaTypanbHbIA norapudm;

Ig AeCATUYHLII Norapndm;

abs aBCoNOTHOR 3HAYEHUE;

ceil oKpyrieHue 10 BoNbLIEro UeNoro Yncha;
floor OKPYrAeHWe JO MEHbLUEro LeNOro YACAa;
round OKpYraeHve 10 BAMXAWLIEro LIenoro Yucna;
sin CHHYC C apTYMEHTOM B PaanaHax;

cos KOCMHYC C @apryMEHTOM B paanaHax;

tan TAHTEHC C apryMEHTOM B paanaHax;

asin apKCUHYC € apryMeHTOM B paanaHax;
acos apKKOCHHYC € apTyMEHTOM B paiuaHax;
atan @pKTaHTeHC C apryMeHTOM B pajuaHay;
sind CHHYC C apryMeHTOM B rpaaycax;

cosd KOCUHYC C apryMEHTOM B rpajycax;

tand TAHTEHC C apryMeHTOM B rpajycax;

asind @pKCVMHYC C apryMeHTOM B rpaycax;
acosd 8PKKOCMHYC C 8pTyMEeHTOM B rpafycay;
atand @PKTaHTeHC C apTyMEeHTOM B rpajycax;
deg nepesos U3 pauaH B rpagycel;

rad Nepesoj U3 rPajycoB B PaguaHsl;

Jlornyeckue onepatopsl

== TOXAECTEEHHO
1= He TOXAeCTBeHHO
> Gonkue

< MeHbLle

>= GonbLue UAK PaeHo
<= MeHbLUe UKW paBHO

! Noruyeckoe oTpuuaHue

1.1 noruyeckoe M

Il noruueckoe WA

Kpome Toro, MOXHO MCnoAwL30BaTh BoipaxkeHue snaa A ? B : C, KoTopoe pacindposbisaeTca Tak: Ecan A — ucTuHa, To B, nHave C. Mpudem A, B 1 C MOryT ObiT NpeaCTaBAeHbl BbIPaXEeHUAMM.
Hanpuwmep: (D1 < 40) ? 80 : (D1 * 2), T.e. ecm D1 < 40, To 80, nHaue D1 * 2.

KoHCTaHTI

M_FI 1.61803398874399 D — MPPALMOHANLHOE YACAO 30N0TOTO CRUEHUA.

M_E 2.71828182845904523536 e — OCHOBaHWe HaTypanbHOro orapudma.

M_PI 3.14159265358979323846 Tl — OTHOLUEHWE ANWHEI OKPYXKHOCTW K AMaMeTpy.

M_P1_2 1.57079632679489661923 /2

M_PI_4 0.785398163397448309616 /4

M_PI2 6.28318530717959 2n

M_SQRT2 1.41421356237309504880 KopeHb KBafpaTHbIA 13 2

M_RADDEG 57.29577951308 KoagpuumeHT nepecyeta nz paauad B rpadycsl (180/m).
M_DEGRAD 0.01745329251994 KoadpduumeHT nepecyeta u3 rpasycos B paguansi (/180).
FLT_EPS 1.19209290E-07 PazHuLa Mexay T ¥ HAUMEHbLIMM NPEACTaBASHHBIM YUCNOM BoAsLLe YeM eanHNMLA.

3agaHue 3HaYeHUU CBOMNCTB 0ObeKTa moaenun, ctnnda, KOMNOHEHTA MPOEKTa
npon3BoanNTCA NOJZib30BaTeIemM (CM. n. 2.4.5) NN aBTOMATUYECKHU nporpaMN\oﬁ, ecnn
3a4aHO0 BblpaxKeHne ana CBOMCTBaA.

B cnyyae, ecnu cBOMCTBO, 4151 KOTOPOTrO 3a4,aHO BblpaXKeHWe, He BO3BPaLLAeT (He
BbIYMCNAET) 3HAYEHME, TO OCHOBHbIX MPUYMH MOXKET ObITb ABe: HapPyLWEeHO O4HO M3
npasua 3aaHNA BblPaXKEHUI, T.€. AONYLLEHA CUHTAKCUYECKanA, N0rnMYecKkan oWmnbKa,
ornevyaTka B Ha3BaHWUKU aTpubyta — 4YTO TpPebYeT KOPPEKTUPOBKU BblPaXKEHUA; UK
3HaYyeHMe CBOMCTBA BBEAEHO C KNaBMaTypbl — TOr4a AOCTAaTOYHO yAaAUTb BBEAEHHOE
3HaYEeHME U BblYUCAEHME NPON3ONAET aBTOMATUUYECKM.
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~ OTKponTe npumep npoekta «Workshop.rnp» (nytb cm. n. 2.1.3) u

N30NPYITE KapKac NPOMbIWNeHHOro 34aHnsa Ha 3D Buae. O3HaKombTecb, Kakue
cnocobbl 3a4aHNA CBOMCTB NPMMEHEHbI B MPOEKTE.

e [1na 3K3emnnapa obbekrta Tuna «banka» B moAenn CBOWCTBA 3adaHbl B

OAHOMMEHHOM OKHE Yepe3 KOHTEKCTHOe MeHI0 06beKTa (HECKONbKUX BblBpaHHbIX
0b6beKToB):

|E~ﬁ Workshop (Tonbko utenne) - Renga - ABToHOMHas pabota
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CBoWMCTBA, Ha3HaAYeHHbIe A1 TMNOB 06bEKTOB, MOTyT HbITb BCMOMOraTe1bHbIMM
No COAEpP’KaHUIO AN UCMONb30BaHUA, HanNnpMMep, AO0MNOJIHUTENbHOE CBOMCTBO A/A
rPYNNUPOBKU CTPOK cneunduKkaumin no npoekty (8 cneunduKkaumnsax) nam no suay Ha
yepTerke (B nereHaax), cm. noapobHee nogpasgen 7.1.
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Habop cBOMCTB B npoeKTte (No KpanHelhn mepe ONTUMaNbHbIA COCTaB
NOBTOPAKOLWMXCA AN HECKONbKUX Creumnanmsaumii npoeKTUpPOBaHUA CBOICTB,
KOTOPbIN MOXKHO B NOCNEACTBUN PACLUMPATb YHUKANbHbIMM CBOMCTBAMM KarKaooMy
cneumanucTy B napansienbHol paboTe Hag NPOEKTOM) pEKOMEHAYETCA ONpeaenaTb B
wabsoHe NpoeKTa A0 Havyana paboTbl HaZ MPOEKTOM HECKO/IbKUX MoJib3oBaTenen (B
TOM Yncne, A0 nepenaym NpPoekTa B COBMeCTHyto paboTty). Npu co3gaHnmn cBoincTBa
emMy NPUCBaMBAETCA YHUKa/NbHbI UAEHTUPUKATOP, NO KOTOPOMY U MPOUCXOAUT
naeHTMduKauma cBoicTBa B nporpamme (T.e. NpM OAMHAKOBOM HaMMEHOBAHWUM
CBOWCTB Y pa3HbIX MN0/Ib30BaTE/IEN B C/ly4ae KONMPOBAHMA N3 NPOEKTA B MPOEKT U/IN B
COBMECTHOM paboTe npounsoinaeTt Ayb6aMpoBaHMe, HO He CASIHUE CBOMCTB, MO3TOMY
CBOWCTBO [AO/IKHO OblTb CO34aHO OAMH Pa3 OAHMM CMeunanmucTom M 3aTem
MCNONb30BaAHO OCTa/IbHbIMKU crneunanuctamu). Mpu asTom Heob6XoAMMO MOMHUTL O
TOM, YTO OAMH TUN O0OBEKTA C onpeaeneHHbIM Habopom CBOMCTB MOXKET ObITb
MCNONb30BaH Pa3HbIMU CMEeunanmcTamu no-cBoemy A5 pelleHUsa onpeaeneHHbIX
3agau. Mpouecc co3gaHma Habopa CBOMCTB M NPaBUA ero pacluMpPeHUn, TaKkKe Kak
npaBuaa HaMMEHOBaHWUA CBOMCTB PEKOMEHAYETCA PersiaMeHTMPOBaTb B pPaMKax
pekomeHaauni nogpasaena 8.1.

YHUKaNbHbIN MAeHTUPUKATOP, HAaMMEHOBAHME CBOMCTBA TaKKe NOHapobsatca
NP HacTpoiKe MHGOPMaALMOHHOIO NpeacTaBAEHUA MOAENM NPU IKcnopTe B opmar
IFC (noapo6bHee B n. 8.4.3).

Ona 3kcnopta 3HauyeHuMU cBouctB B ¢opmar *.CSV npeaycmoTpeHa
cneuyManbHasa HaCTPOMKa ANA Kaxkaoro cBoncTea (nogpobHee cm. n. 7.1.3).

2.5.4 Paspenbl npoeKrta

B cBA3M C Tem, YTO OCHOBHOM peKoOMeHAaLUMen Npu NPoeKTUpoBaHMK B Renga,
ABNSETCA CO34aHue B 0AHOM daiine npoekTa undpoBon MHPOPMaALMOHHOM MoAenm
OAHOro 34aHMA C ero BHYTPEHHUMMU UHMKEHEPHbIMU CUCTEMAMM U KOMMIEKTOM
AOKYMEeHTauMm No nMpoOeKTy, B nNporpamme npeaycMmoTpeHa BO3MOXHOCTb
KJlaCCUMYECKOoro pasgenieHnAa No pasgenam npoekrta. Kotopoe, B CBOK o4vepenp,
MOMEeT HacTpanBaTbCA NOAb30BaTENEM UM OpraHM3aLMen B LIAbIOHE NPOEKTA UK
B HOBOM MNpOeKTe noj cobcTBeHHble TpeboBaHMA (geneHne B WwWabnoHe NPOEKTa,
NPMMEHAEMOro npu Cco34aHUM HOBOrO MNpPOEeKTa MNOo YMOJYaHUID, ABAAETCA
NoACKa3KoM ANs OpraHM3aumnm AeneHma no pasgenam m MoXKeT 6biTb UISMEHEHO MK
AOMONIHEeHO). Hanpumep, BO3MOMKHO co34aTb HeckosbKo pasgenos UNOC, ana
KOTOPbIX CO34aTb W 3aN0/IHUTb CBOMCTBO «[Moapa3aen» 3HayeHuaAmm «OB», «BK» n
T.4. B cooTBeTcTBMM ¢ n. 15 pasgena Il [loctaHoBAEHMA O cocTase pas3aenos?.

! NonHoe HammeHoBaHMe AOKyMmeHTa: locTtaHosneHue MMpasuTensctsa PP ot 16.02.2008 N 87 (pea. oT
01.12.2021) "O coctaBe pasaenoB MPOEKTHOM AOKYMeHTauMm U TpeboBaHMAX K WX cogepskaHuio",
http://www.consultant.ru/document/cons_doc_LAW_75048/cae383069aa05e04750eb0df525a6¢535460ccla/
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Co3aaHue cBOMCTBA A4NA pa3gena nponsBoamTca B okHe «CBoMCTBa 06beKTOBY,
co3paHue pasgena u 3ano/iHeHue 3HaYeHMAMMU ero CBOMCTB NPOU3BOAUTCA B OKHE
«YnpasneHue ctunamm -> ObopmneHue -> Pasgenbi».
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HapaBHe € rpynnMpoBKOMA MO CBOWMCTBY OnpeaeneHHOro TUNna KOMMOHEHTa
NPOeKTa, CyllecTByeT CTaHAapTHaA BO3MOMHOCTb FPYNNUPOBaTb KOMMOHEHTbI
npoeKTa BO BKAaaKe «Obo3peBaTenb NPOEKTa» No pasaeny U CBOMCTBY pa3aena.
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2.5.5 ®unbtpbl

PekomeHayeTcs B WabnoHe WAM HOBOM MPOEKTe 3apaHee €034aTb
ONTUMaA/IbHbIM  YHUOULUMPOBAHHbLIA  Habop PUNLTPOB, KOTOpble  MNO3BOAAT
NPOEKTUPOBLLMKaM paboTaTb B NpoLLecce NPOEKTUPOBaHMA C 0b6beKTamn moaenm
(noapobHee cm. n. 2.4.6), opopmnaTb yepTexku n cneundunKkaumnm (cm. pasgen 7) no
CBOMM cneuuanmsaumsam. Tak KaK ¢UAbTPbl HacTpamBaloTca ANA onpefeneHHbIX
TMNOB OOBEKTOB, peKomeHayeTca YHUPUUMpPOBaTb GUNLTPLI ANA BO3MOXKHOCTU
nPpUMeHeHua oaHoro ¢uabTpa Ans  paboTbl C  MOAENblO, YEepTEXKOM U
cneunduKaumein, MICNONb30BaHUA OAHOTO GUIbTPA HECKOIbKUMU CNEeLnaIncTaMu.

2.5.6 Habopbl NpeaHaCTPOEHHDbIX CTUNIEN B NPOEKTE

Ctuan (cm. noapobHo noapasgen 2.3) ANA OCYLLECTBAEHUSA apXUTEKTYPHOTO
NPOEKTUPOBAHUA, KOHCTPYUPOBAHUA, TMPOEKTUPOBAHUA UHMKEHEPHbIX CUCTEM,
obopMIEHNs AOKYMEHTALMMN COOTBETCTBYIOLIUX MPOEKTHbIX pa3fe/ioB B Nporpamme
Renga, pekomeHAyeTcs HacTpouUTb Mepen Hayanom pPaboTbl Haf MNPOEKTOM
CneunanmcTamMmu UaM CorlacoBaHHO PacLUMpPATb HOMEHKAATYpy CTUNEN B npoLlecce
NPOEKTUPOBAHUA (B TOM uMUC/E C BO3MOXKHOCTbIO CUTYaTUMBHOIO MPUMEHEHMUSA
KaTanoros ANs PacliMPeHUs HOMEHKANATYpPbl CTUNEN, UCMONb3YEMbIX B MNPOEKTeE).
PekomeHAayeTcs UCMNOo/1b30BaTb TOJIbKO Te CTUK, KOTOPble TPebyroTca ANa NPOoeKTa.
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2.5.7 ®opmbi cneyndukauum

PekomeHayeTcs A0 Hadvana paboTbl HaZ NPOEKTOM HECKOJIbKMX CrneumanmncToB-
NPOEKTUPOBLLNKOB, B LWabaoHE WAM HOBOM MPOEKTe, HacTpouTb ¢opMbl
cneuymdpukaumii  (cm. noapasgen 7.1) B COOTBETCTBMM C  AEWUCTBYHOLMMM
HOPMAaTUBHbIMU TPEOOBAHUAMMU, NPUHATLIMU Ha NPEANPUATUM NPABUNAMMU, A TaKKe
ncxoan us cneundukm byayuiero NpoeKkTa U B Tpebyemom KonmyecTse.

Cneundukaumm ¢GopMUpPYOTCA Ha OCHOBe aTpubyToB OOBEKTOB MOAENM,
NMO3TOMY OCHOBHOM Habop NONb30BATENbCKMX CBOMCTB A0/IKEH ObITb TaKXKe 3apaHee
onpeaeneH (cm. n. 2.5.3), ganbHenwee 3anoNHEHNE 3HAYEHNI CNELNANNCTbI MOTYT
NPOM3BOANTb B NPOLLECCE NPOEKTUPOBAHMUS.

2.5.8 TMMapameTtpbl u cTuaun ana opopmaeHUn yepTexKkeu

PeKkomeHayeTcs B Hauyasie paboTbl HaZ NPOEKTOM onpeaenuTb UCNONb3yeMble B
AanbHelLWweM B NpoLecce NPpoeKTUpoBaHMA ¢opmaTbl AMCTOB, GOPMbI HAANKUCEN Ha
yepTerax M CTeneHb aBTOMATM3aUMM WX 3aMOJIHEHWUA, a TaKKe BO3MOMKHOCTU
M3MEHEHMA 3HaYeHuI B rpadax Hagnucen cneymaincTtamm.

[na 3Toro B Nporpamme npeaycMoOTPeHbl CTaHAAPTHbIE NapameTpbl U CTUAU
OTOOpaXKeHUs ANA 4YepTerka, a TaKXKe BO3MOXHOCTb CO34aHUA U NPUMEHEHMUS
COOCTBEHHbIX MONb30BaTENbCKMX ¢GopmaToB AMcta M dopm  Hagnucen c
nocieayllmnmMm MNpUMeEHeHMEeM K 4epTexam. oapobHee o meTogax paboTbl c
napameTpamu u cTuaammu gna obopmneHuns yepTexen cm. n. 7.2.2.

2.5.9 epepaya npoeKTa B COBMECTHYIO NPOpaboTKy

MoAroToBAEHHbIN C YYETOM PEKOMEHAAUMN AaHHOro nogpasgena 2.5 wabnoH
NMPOEKTa WM HOBbI NPOEKT BO3MOXHO nepepaBatb B paboty (B Tom uucne
COBMECTHYIO, CM. NoApa3aen 6.2) NPOEeKTUPOBLLUKAM MO CrneLnannsaumam.

TaKkKe BO3MOXHO NpU AanbHelwen paboTe HaZ NPOEKTOM pPacWMpATb U
AONONHATb Habopbl cTunein, popm u T.4., BCTPanMBaTb HOBblE NO3ULUKN. DTN AENCTBUA
MOMeT MPOM3BOAUTL KarKAbI CNeuuannct B 4YaCTM CBOEN OTBETCTBEHHOCTU
(cornacoBaHHO C OCTa/lbHbIMU YY4AaCTHUKaMM MPOEKTUPOBAHUA) MU AOBEPUTL ANA
BbIMO/IHEHUS  OTBETCTBEHHOMY cneumanucty. B  nwbom cnyyae cnepyet
OPUEHTUPOBATbCA HA MNpaBWaa OpPraHM3auMM npouecca MPOEKTUPOBAHUA MO
TEXHONOTMN  MHPOPMALUMOHHOIO  MOAENMPOBAHMA  Ha  npeanpuatum  (cm.
pekomeHgaunu nogpasaena 8.1).
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B nporpamme Renga BO3MOXHO OCYLLECTBAATb MPOEKTUPOBAHWE 34aHWUIN U
COOPYXEHUI Pa3NMYHOIO HasHaYeHUsA, MacluTaba MU KOHCTPYKTUBHOIO UCMOJIHEHUSA,
nobon cTaguiHOCTU (O3HAKOMMUTBLCA C MPOEKTAMM, BbIMNOSHAEMbIMU NMPOEKTHbIMM
opraHusauuamu B Renga Mo>KHO B pasgene caita «OnbIT Nnonb3osatenen»?).

OpraHu3oBaTb NPOLECC MPOEKTUPOBAHUA 343aHMN U CoopyKeHuh B Renga
BO3MOYHO COBMECTHO C KOHCTPYKTOPAMM N UHXKEHEPAMM MO BHYTPEHHUM ceTam (cm.
pasgensl 4, 5 u 6), B nocneacTtBMM BO3MOMKHO BKAWOUUTL  LUPOBYHO
MHPOPMALMOHHYIO MOAE/NIb CNPOEKTUPOBAHHOIO 343aHWA WM  COOPYKEHUA B
KOHCONMAMPOBAHHYIO MHPOPMALMOHHYIO Moaenb obbeKkTa cTpouTenbctsa (cm.

pa3gen 8).

Mepen mM3yvyeHUMem pekomeHZauuit no paboTe C OCHOBHbIMU MHCTPYMEHTAMM
Aana cospganma UMM apxutektopom, HEOHXOAMMO O3HAKOMUTHLCA C MOJIOXKEHUAMMU

pasaena 2.

PacueTbl, KOTOpble TPebyloTcA apXMTEKTOPY B MNpPOLLEcCe MNPOEKTUPOBAHUA,
[OIKHbl MPOU3BOAUTLCA B OTAE/NbHbIX CMEeUWann3MpoBaHHbIX Nporpammax (npwu
HaNMYUU TaKoOM BO3MOXKHOCTU, C ncnonb3osaHmem APl n popmara IFC — noapobHee
cMm. noapasgen 1.2). Mpu 3Tom BO3MOXKHO MUCMNONb30BaTh AaHHble UMM (noapobHee
06 nHdopmaummn B mogenun cm. n. 2.2.2), HaANpPUMep, BbIrPy>KEHHble B TabB/NYHbIN
MalmMHouYnTaembin popmat CSV (cm. n. 7.1.3). Nam HacTpamBaTb BblpakeHUs ANs
CBOMCTB YMC/OBbIX TUMNOB AaHHbIX C WMCNO/b30BaHMEM (GOPMYA U MOAYYEHUEM
3HayeHUM BbluncneHuit ansa obvekToB UMM HenocpeacTeseHHO BHYTpU Renga (cm. n.
2.5.3).

Katasnorn obbektos, ctunen, cuctem (cm. noapobHee nogpasgen 9.1) ans
NPUMEHEHMNA apPXUTEKTOPOM MOXKHO CKayaTb U3 OAHOMMEHHOrO pasdena canuTa’.

Odopmnenune cneymndpuKaLnii, BEAOMOCTEN U YepTexKen nponsBoantca B Renga
Ha ocHose UMM un paccmoTtpeHo B pasgene /.

MaKCMMaNbHO HArnAAHYIO BM3yanm3aumio U pPeHAep TPEXMEPHOW MoAenu
cnegyer Npouv3BOAMTb B CNEuMaNbHbIX MPOrpamMMHbIX KOMMAEKcax, nepepasas
rotToByto moAenb B noaxogauwem ana onpegeneHHoro MO dopmarte (npu Bbibope
dopmaTta cM. BO3MOXKHOCTM 3KcnopTa M3 Renga B 3D-popmaTbl, NepeyYncieHHbIe B M.
8.2.4, KOTOpble TaKKe NPUroaaTca 1 ANA NevyaTn MaKkeTa 34aHma Ha 3D-npuHTepe).

JononHuTenbHble BUAeoOMaTepuanbl nNpu paboTe apxmMTekTopa C NPOEKTOM B
Renga cm. B pasgene YouTube-kaHana RengaBIM «Renga Apxutektopy» 3.

1 MonHbIl TeKeT ceblok: https://rengabim.com/experience-of-users/
2 https://rengabim.com/katalogi/
3 https://www.youtube.com/c/RengaBIM/playlists?view=50&sort=dd&shelf_id=3
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O6beKTbl UMPpoBon MHGOPMALMOHHOM MOAENN PACMONAraloTCA Ha YPOBHAX.
MpepHa3HavyeHMe ypoBHEN — pa3buMBKa 34aHUA UM COOPYXKEHMA MO 3TaxKamM UM

BbICOTHbIM OTMeTKaM. OCHOBHbIEe NOHATUA U CBeAeHMA 0 paboTe C ypOBHAMM MOAENN
cm.Bn. 2.4.1.

PekomeHayeTcs COBMeELW,ATb HYNEBYHD OTMETKY 34aHMA WMAN COOPYXKEHUA C
KoopAanHaToM BbicOTbl Z=0.
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Mporpamma He npeaycmaTpuBaeT CBA3AHHOCTb YPOBHEM mexay cobol
(Hanpumep, oNs co3AaHWA MOBTOPAOLIMXCA TUMOBbIX 3Ta)kel). TUparkKMposaHue
YPOBHEM NPOU3BOAUTCA UX KOMUPOBAHUEM.

[nsa oceBoM pasmeTKM Oyayulero 34aHWA WAW COOPYXHKEHUA npeaHasHayeH
cneunanbHbli MHCTPYMEHT 13 rpynnbl 0603HauYeHnin «Ocb».

Ocu B MOoAenn pacnonaratoTca ToNbKo B NN10cKocTi XOY aKTUBHOIMO YPOBHSA (TOro
YPOBHS, rae pa3melleHa B aHHbIM MOMEHT paboyas nnockocTb). Mpu pasmeLeHnn
paboyen NIOCKOCTU Ha APYrOM YPOBHE OCW, TaKXKe KaK 0603HayYeHus pas3pesoB U
¢dacapos, byayT nepemelyeHbl Ha aKTUBHbIN YPOBEHD.
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OcHOBHas pekoMeHAauUmMs NPU pa3MeLLEHUMN OCel — COBMELLEHUE NEpPeCEYEHUA
HauvanbHbIX ocet A-1 ¢ Ha4anoM KoopAMHaT LUMdpoBO MHOPMALMOHHON moaennt.
Mpu [AanbHENMWEN KOOpAMHAUMW MOAENWN 34aHUS UAN COOPYXKeHua B obLien
MHPOPMALMOHHON MOZEeNn BCeX pa3aenoB npoekta B popmate IFC ncnonbyrorca
MeToAbl, N3N10KeHHbIe B N. 8.4.5.

& Hoewiii npoekT - Renga (ReleaseCandidate) | kolmogorova yv - AetoHomHan pa6ota — X

DBug x [+

()

S [200000

MepeceyeHne ocen cnepyer NPoM3BOANTL C MOMOLLBID COBMELLEHMA UX
XapaKTEePHbIX TOYEK, OTHOCUTE/NIbHO KOTOPbIX MOMKET HacCTpamBaTbCA MapameTp
«[JNIMHA BbINyCKa OCM» — OTAENbHO A5 0TObpaXKeHMa B MOLENU U Ha YepTexe (npu
obopmeHnn yepTerken obo3HavyeHmne oceit M3 MOAENIM BO3MOXKHO aBTOMATUYECKM
NnepeHecTy Ha BMA, PAacNOIOXKEHHbIN Ha YepTerke, noapobHee cm. n. 7.2.5).

TupaxkmpoBaHMe oOCeil MOXKEeT NPOM3BOAUTLCA C MOMOLLBID NOAXOAALLMX
NPOEKTHOMY C/ly4yato KOMAHZ, PAaCMONOXKEHHbIX Ha NaHenu «[encTena», gna O4HOM
WU HECKONbKMX BblOpaHHbIX oceit (Hanpumep, Hanbonee 4acTo NPUMEHAEMOM
KomaHabl «KonupoBaTb MO HanpaBAEHUIO» C 3aAaHHbIM LWArom). 3HauvyeHue
napameTpy «O603HayeHne ocn» 3aZaeT N0Ab30BaTENb.

MoTpeHMpynTeCh B CO34aHUM YPOBHEM U OCeN Pas3/IMYHbIMKU cnocobamu,

CYLLECTBYIOWMMM B Nporpamme, 4ytobbl B AasibHENLWEM NPUMEHSTb MOHMMaHMeE
ocobeHHocTel paboTbl C YPOBHAMM U OCAMM B paboTe Haa NtobbiM MPOEKTOM.

! NaHHas pekomeHaauma cBasaHa: 1 — ¢ peKomeHAaumei NpoekTMpoBaTh OAHO 3A4aHue B daline npoekTa B
MECTHbIX KOOpAMHaTax; 2 — C MaTeMaTMYeCKMMU OCOBEHHOCTAMM NpeacTaBNeHMSs MOAENM B MPOCTPAHCTBE: Yem
Janblie OT Hayana KoopAMHAT pacrno/ioXKeHa mogens, Tem 6o/blie BO3pacTaeT NOrpewHoCcTb MaTeMaTUYecKoro
npeacTaBneHus (MpY 3TOM AaHHAA NOrPewHOCTb NPeaebHO Maia B OTHOWEHUU PasMepoB 34aHUA UAKN COOPYIKEHUA,
B TOM 4mcne ocobo KpymnHbIX rabapuTHbIX pa3mepos) M, COOTBETCTBEHHO, BO3pacTaloT 0b6bEMbl 3aTPayMBaEMbIX
pecypcos Ha maTeMaTUYeCKune BbIMMCAEHMA A/1A MOCTPOEHUNA U PEAAKTMPOBAHNA OOEKTOB.

75



Renga no3BonsieT NPOEKTUPOBaTb KAaMEHHble, B TOM YMUCAE KUPMUYHbIE,
6eTOHHble U Kene3obeToHHble (M3 MOHONMUTHBLIX U COOPHbLIX KOHCTPYKLMN),

MeTaZI1IoKapKacCHble, oOrpaxagaembie CoOHABWUY-NaHeNnAMU, AepeBAHHble U Apyrue
34aHNA U COOPYHKEHUA.

[Ona Toro 4ytobbl CO34aTb WM OTpPeAaKTMPOBATb MaTepuan, NpeayCcMOTPEHbI
pefaKkTopbl MaTepranosB MU MHOTMOC/NOMHbIX MaTepunanos’ (obLiee NOHATUE CTUAA CM.
n. 2.3, peKOMeHAaLMN Mo XPaHEHUIO U NPUMEHEHUIO cTunen cm. n. 2.3.3 n n. 2.5.6).

o GH-E B2 @ MDD | o Dossnewme ]
Ba Wb opmauns o npoekte
! @ M.ETEPI.AE.;;;;.. el il
% MuorocnoliHele maTepnans
E Mpodunn
E:i:’ TuneTpel

E CeoiicTea oGbekToB

MaTepuranbl HacTpamMBalOTCA AN NPUMEHEHMA K OAHOC/IOMHBIM KOHCTPYKLMAM
(Tvna «banka», «KonoHHa», «CtonbyaTtbii PpyHAAMEHT», «JIEHTOYHbIN GYHAAMEHTY,
«JlectHMya», «MaHayc») n Ana NPUMeHeHMA B COCTaBeE MHOIFOC/IOMHbIX MAaTepManos
(bna npumeHeHuMa K obbektam TMNa «CrteHa», «[lepekpbiTue», «Kpbiway).
MaTepuanbl MOryT 6biTb Ha3Ha4YeHbl CTUAKO KOHCTPYKLMW OKHa, MONOTHa ABepw,
apMaTypHOro CTEP’KHA, OOBEKTOB MHMKEHEPHbIX cucTem?. TakKe AN HEeKOTOPbIX

TUNoB O6'b€I-(TOB, Hanpmnmep — B CTUNE IN1EMEHTA, MOXKET ObITb Ha3HaYeH CNMCOK
maTtepmanos.

1 Ecnm 0bbeKTy He Ha3HaYeH MaTepuan UaM MHOTOCIOMHbIM MmaTepuan, To LseT obbekTa ByaeT cooTBeTCTBOBATD
XapaKTepHOMY [AAA Ka)Kaoro tuna obbekTa LBETYy B COOTBETCTBMM C HEU3MEHAEMOW BHYTPEHHEN HaCTPOMKOM
nporpammbl.

ZMpn  HaAcTPOMKE CTUNEN HEKOTOPbIX KOMMOHEHTOB WHXEHEPHbIX CUCTEM, Hanpumep MaTepuanos

3N1EKTPUYECKMX NPOBOAHUKOB, BbIGOP NponcxoamT n3 GMKcMpoBaHHOro Habopa maTepuanos, He CBA3aHHbIX C HAbopom
CTUNEN OQHOC/IOMHbBIX UM MHOTOC/IOMHbIX MaTePUaioB B MOLENN.
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Y maTepuana HacTpaMBalTCA NapameTpbl, LWTPUXOBKM, TEKCTYpPbl MU
No/ab30BaTeIbCKMEe CBOMCTBA.

oy
21 Matepuansi X

+ B 7 x

AnromnHuit Mapametpel | Wirpuxoskw | Tewctypel | CeolicTea
e Lger: I 179, 89, 36 v
Bozmyx

BricokonpoyHbIil YyryH C© LUIBPOEMAHEIM rpaduTonM

Muncokapron MAoTHOCTE: 1 500,00

lpesecuHa ceetnan TennonposogHocTs: 0,58 Br/(m-K)
JpeseciHa TEMHaR

XKenesoBeron

Wzonauma

KameHe

Kupnny

NatyHe

Merann

MonauenHAx nopug Genkiii
MoAWBUHWMX N0 PG KOPUYHEBRIN
Meawnponuned

MoAUNPonUIeH paHAOM CONOANMED
Crane

CTank HEPXKABEHOLLIAA

Crane OUWMHEDE3HHAR

oK OTmeHa

OCHOBHbIM Ba*KHbIM NapamMeTpoM maTepuana saensetca «[110THOCTb», UCxoaAa us
KOTOPOro — C y4eTOM reoOMeTPUYECKMX PAa3MepoB, TO ecTb 06bema, obbeKTa (Mnu
rpynnbl 06beKToB B COOPKE) — aBTOMATUYECKM BbICHMTbIBAETCA €r0 Macca (XpaHUTCs B
OAHOMMEHHOW PacYETHOM XapaKTEPUCTUKE 0ObEKTA).
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LiBeT maTepuany BO3MOXKHO 3aZaTb CTaHAAPTHbIA UAM ONpenesnB C 3KpaHa
(Hanpumep, NPUMEHMB LBeT M3 KaTanora usetos RALY).

LLITpnxoBKy (oTOb6pakaemyto B MOAENM, HA NJIOCKOM BUAE W Ha BUAE YepTeXKa B
pexnme «ABTO») MOXKHO ONpeaennTb A1 NOBEPXHOCTU U ANA ceyeHUA 0O6beKToB M3
CTaHOAPTHOro Habopa nnu 3arpy*KeHHyo no/ib3oBaTenem. 3arpy3ka
N0/Ib30BaTE/IbCKOW LUITPUXOBKM B popmaTe *.pat npesBapuUTeIbHO OCYLLLECTBASAETCA B
pefakTope, AOCTYN K KOTOPOMY OCYLLECTBAAETCA C OCHOBHOW NMaHenun «YnpasneHue
ctunamm -> Opopmnenme -> LLUITpnxoBKkn».

TeKkctypbl 3arpykatotca B dopmate *.png, *.jpg, *.jpeg (pekomeHayetca
NPUMEHATb 6eclloBHble WTPUXOBKK). MNpU HEOOBXOANMMOCTHN Yepes 3Ty ONLUI0 MOXKET
6bITb 3arpy*keHo usobparxkeHue. [ANA KOPPEKTHOro Pacrno/IOKEHUA TEKCTypbl Ha
NOBEPXHOCTU 06BEKTA MOXKET ObITb 331aHO HYXKHOE CMeLLLeHME N MacluTab.

Habop cBoicTB matepuanos (nogpobHee o cBoicTBax cm. noapasaen 2.5.3)

HacTpamMBaeTca MONb30BaTeNlEM UM MOXKET OblTb WCNOAb30BaH ANA CO34aHMA
cneundukaumm, oPpopmMneHua uYepTerken, a TaKke ana nepegaun UMM  ans
OCMEYMBAHUSA, pacyeToB, CTPOUTENIbCTBA U T.A. (CM. COOTBETCTBEHHO pa3aenbl 7 u 8).

T w
%l MHorocnoiHele mMaTepuans X

+ B £ x
Crena v Mapamerper | Ceoncrea
Beton + 0 M

TuncokapToH
Wma mateprana | TonwwHa cnoA | Wrpwxoeka nosepxy  Wtpuxoeka cedennal Lper

Keeprns 120,00 —|—|—|—LZ/’///%% B 179,89, 36

Bosgyx 20,00 255, 255, 255
Wzonagus 150,00 127,127,127

Knpnny Bazcekli —I—I—I—LZ////%% I 179, 89, 36

Kupnny
Kupnng owmykaTypertbii 25+25 mm

Kupnuy ¢ yTennutenem

oK Otmena

Mpn co3gaHUM MHOrOCNOMHOrO MmaTepuana cieayer Y4YuTbiBaTb OCHOBHbIE
0COBEHHOCTU ero gasbHenLIero UCNoab30BaHMUA:

! MonHbIl TeKeT cebikm: https://rengabim.com/katalogi/#coloure
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e [pn HeobxoammocTn co3gatb 06beKT TMna «CreHa», «llepeKpbiTne» nnu
«Kpbiwa» 13 ogHoro martepuana (Hanpumep, wn3 6eToHa), creayeT co3aaTb
MHOTOC/NOMHbIM MaTepuan, CoCToALLMA U3 OAHOro MmaTepuana.

e TonwmHa 6asoBoro csos 6y,c|,eT paBHa TOAWMKUHE TOro O6'beKTa, KOTOpOMY
Ha3Ha4aeTCA CTU/b, 3a BblHETOM TOJILLUH APYTHNX ChoeB, 3SHAYEHUE KOTOPbLIX 3a4a€TCA
Nnonb3oBaTeNEM B MHOTOC/IOMHOM maTtepunane.

e Mlp HeobXOAMMOCTM aAPMMPOBAHMA HECYLLEro Cc/a0A MHOFOC/0MHOM
KOHCTPYKUMK (Hanpumep, AnA ycuneHua 6eTOHHOro, KUPNMYHOTO UM KaMEHHOro
Hecywero cnoda) Tpebyetrca onpegenAtb 3TOT c/nok  6a3oBbiIMm  (Tak  Kak
aBTOMATM3MPOBAHHOE MapaMeTpUYecKoe apMUPOBAHUE MPUMEHSETCA MMEHHO K
6aszoBoMy C/1010).

o [lopAaoK CNoeB MOXKHO MEHSATb (KaK BHYTPU peAakTopa C MOMOLLbI KOMaHz,
«epemecTuUTb CNOM BblllE UIN HUXKEY», TaK U NepeBepHYB BeCb 0O6bEKT B MOJeNn ¢
MOMOLLLbIO KOMaHAbl KOHTEKCTHOro MeHio «[llepeBepHyTb» — B 3aBUCMMOCTU OT
KOHKPETHOM NPOEKTHOM CUTYaLUK).

OcobeHHocTM no paboTte C maTepvanamm B MpoLecce apMUMPOBaHMA
KOHCTPYKUMM cm. N. 4.2.

Cnocobbl oTobpa)keHMa moaenn C BUAMMOCTBIO HACTPOEHHbIX LBETOB,
LUTPUXOBOK, TEKCTYP pPaccMoTpeHbl B M. 2.4.4 — Cc NOMOLLBbIO CMEHbl BU3YyasbHbIX
CTUNEN ANA BCEM MOAENN NN HECKO/IbKUX BbIOPaHHbIX 0OBEKTOB.
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3.4 ApXUTEKTYPHO-CTPOUTE/IbHbIE KOHCTPYKLUU

Hecyuwime n orpakaatoLme KOHCTPYKLUMN 34aHUA NN COOPYXKEHUA B NPOrpamme
Renga mogenupyotca C MNOMOLLbO MHCTPYMEHTOB, OOO03Ha4YeHHbIX MMEHamu
06beKkTOB NpeameTHOM 061acTn, ANA KOTOPbIX 334a0TCA NapamMeTpPbl — B TOM Yyucae
napameTpbl, onpeaensembie ctunem (cm. nogpasaen 2.3).

WIHCTpyMEHTEI

@
||,II o
e =

[ -2 @
a
5 T

MapameTphbl
@7—| Pacnonosenne npodwns KONOHHEI DTHOCHTENBHO OCH | 5 o Mo uentpy v
| CMELLIEHNE NpOgUAR KOADHHBI MO TOPUSOHTANN | i DﬁD MM
4‘ CmeLerne npodrnga KONOHHE! N0 BEPTMKANN | ﬂ} 0,00 AL
% | CTiAk KonoHHEL [? Mpamoyrons: v
@ Gocomromoer]| T2 20000
3 000 =
@+ |BazoBeiii ypoe ¥
: CMELLEHME NO BEPTHKANK | !:_I_ 1 500,00 MM
Marepnan || &= |beron A
— | Crune apmupoBaHng Ig BazsanHoe apw v
Q) Mapea | G [kt v

B packpbiBalowemca pasgene cnpasku «MogenvposaHue»! ana Kaxpgoro

WMHCTPYMEHTa NpuBeaeHbl NOSCHEHMA K Habopy 3aAaBaeMbix 418 HEFO NapamMeTpoB
1 cnocoboB NoCTpoeHusA.

! MonHbIl TekceT cebikm: https://help.rengabim.com/ru/index.htm#model.htm
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1 —-TaKkue napameTpbl Kak «BbicoTa», «TonwmHa», «[nybuHa» onpepenarT
reomeTpuyeckue pasmepbl 06beKTa, HapaBHe € 3343aBaemMbiMu B npocTpaHcTee 3D
BMAA OMHOWN 06bEKTA UM KaXKA0M ero rpaHu.

2 —MNapameTpbl «PacnonoxkeHme OTHOCUTENbLHO Ocu», «PacnonoxeHue
OTHOCUTENbHO 6a30BON NNMHUMY, «CMmelLeHne Mo ropusoHTanm», «CmelleHne no
BEPTUKANM» 3a[al0T CMelleHne obBbeKTa OTHOCUTEeNbHO ero 6a30BoOi AMHUK U
XapaKTepHbIX To4yeK (3T noHATMA cm. n. 2.4.2). Takoh cnocob onpeaeneHun
nonoXxeHma obbekTa OT/AMYaAeTCA OT 33a4aHMA MNONOXKEeHMA 06beKkTa C MOMOLLbHO
KoopauHaT no X, Y, Z, npu Kotopom 6a30Bas IMHUA N XapaKTePHbIE TOYKN N3MEHSIOT
nonoxeHue no X, Y uam BbICOTY MO OCU Z OTHOCUTE/IbHO YPOBHA BMECTe C 06BEKTOM.
TakXe n Npu U3MeHeHUM 3TUX NapameTpoB ANA nepemelleHna obbeKkTa B HOBOE
nosoxeHue: 6a3oBas MHMUA N XapaKTePHble TOYKN 0ObEKTa OCTAOTCA HA MPEXHEM
MecCTe pas3mMelleHMA — B 3TOM OT/IMYME OT nepemelteHMAa 0H6bEeKTa C MOMOLLbLO
KOMaHAbl Ha MaHenu AencTtBuM wunam ropaden Knasuwm Alt, npum KoTopom
nepemelleHmMe NpoucxoanT Bmecte ¢ 6a30BOM NMHUEN U XaPAKTEPHbIMMU TOYKAMMU
obbekTa.

f-:i 2017.12 LLikona-can 132 yu. B Xakacnu, ceficmuka™ - Renga - ABToHOMHan pabora

| 3DBag % | 157ax 6nora A, meanyriccap) % | |

-~ @inlﬁ.é.‘i\ VB ", 0

9
1 € it HaTOVGOHOUHOrO MHBEHTaPA
2 M’

30 4
Kophaop

Recrimunan kieka LA 857 m*

2924 2 Mapamerpei

¥ [Ecoaa |

[ [25000  wm

J1 [373000

1 [as0.00 i

37 @ [13maxnoe v o

Tambyp L3 [-13000 MM TnagunsHas
2
9,89 M B [crtd kprna® v 10,34 m

£ [ten v avbyp
2,79 m*

3 3 CrupansHas

41 |Crad

Mapamerpel
O o000 ]
I3 373000

@ [1sraxenoe v

3T napameTpbl NO3BOAAIOT A0CTUYb HYMKHOTO COMpAXeHMA O0O6beKToB W
NOMELLEHMA X B NPOEKTHOE NOJIOXKeHNe. Hanpumep, oA KOPPEKTHOTO CONPSXKEHUS
HECYLUNX KUPMNYHbIX CN0EB CTEH Pa3HOM TOLWMHbI (C y4eTOM APYrUX C0EB, NPUMEpP
npueegeH AN CTeH pasHbix 6/10KOB 34aHWMA, pa3faefieHHbIX aHTUCEMCMUYECKUM
LWBOM) noTpebyeTca 3a4aTb Pa3/INyHbIe 3HAYEHNA CMELLEHNA CTEH MO FTOPU3OHTANMN.
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Opyroi npumep, NPOEKTUPOBLUMK MOXKET BblbpaTb MeTOon PaACnO/IOKEHMUA
6anku: 3aaaB «CmelleHne No BePTUKANN» HA HYXKHYIO OTMETKY BbICOTbI OT YPOBHS, Ha
KOTOPOM Pacno/ioXKeH OOBEKT (XapaKTepHble TOYKM M 6a3oBasa AMHMA Banku
OCTAHYTCA Ha MJIOCKOCTU YPOBHSA, 3a4aHHON0 OAHOMMEHHbIM NapPamMeTPoM) KU
NOJIHOCTbIO CMECTUB 0OOBEKT BMECTE C ero XapaKTepHbIMM TOYKaMK 1 6a30BOM INHMEN
(3apgaB kKoopauHaTy no ocu Z). Mpu coBMeLLEHUM 3TUX ABYX cnocoboB BbICOTa
NMONOMKEHUA 06BEKTA NPOCYMMMUpPYETCA.

N3o0b6parkeHne uantoctTpupyetr cnocob 3agaHMA OAHOM BbICOTHOM OTMETKM
BEepXHero nosca 6anoK pas/IMYHOM BbICOTbl CEYEHMA LIMPOKONONOYHOrO ABYyTaBpa C
nomoLbo napameTtpa «CmelleHMe No BEPTUKANUY.
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3—/[na Kaxaoro Tuna o6beKTa CywecTBYHT COBCTBEHHbIE MapameTpbl,
onpegenawowmne NpuMeHaemble K 06bekTy ctuan. MaTtepuanbl pPacCMOTPEHbl B
nogpasgene 3.3, nogpobHee 06 apMUPOBaAHMM KOHCTPYKUMIM CM. noapasgen 4.2.

4 — MNapameTp «Mapka» HeobxoaMM He TONIbKO Ha 3Tane co3gaHua LM, Ho u
Ha 3Tanax opopmaeHns cneumdpuKkaumin n yeptexen (cm. pasgen 7).

Ba’KHO OTMETUTb, YTO NPU NOCTPOEHUN 0O6BEKTOB MOAENUN TpebyeTca cobnoaaTthb
abCoNOTHYI0O MaTEMATUUYECKYI TOYHOCTb — C TOYKM 3PEHUs KayecTBa NPOoeKTa 3To
No3BOAUT M3b6eKaTb HEKOPPEKTHOTO COMPAXKEHUA KOHCTPYKLUMN U AOCTUYb TOYHOIO
noAacyeTa AaHHbIX B cneundpumKaLmnax, C TOYKM 3peHna yaobctea paboTbl — HE CHU3UT
npousBoauUTeNbHOCTL pabotbl ¢ UMM wu3-3a  oTcytctBMA  HeobxoaumocTu
AOMONIHUTENbHbBIX MaTEMATUUYECKUX BbIYUCIEHUA.
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Ba3oBble NOHATUA U MeToAbl PaboTbl C 06bEeKTaMM, CO34aHHbIMM C MOMOLLLBIO
MHCTPYMEHTOB C 3aZlaHHbIMM NapameTpamm, pacCMOTpPeHbI B N. 2.4.2 (B TOm yucne,
OCHOBHble NMpaBuaa NoApesKkM U Bbipe3aHMs obbema pasHbIMKU TUNAaMU OOBEKTOB,
paboTa c npuBA3Kamu U T.4.).

OAHOBPEMEHHO C CO34aHMEM TeoMeTPUYecKoro npeacrasneHns uudposon
NHOOPMALIMOHHON MOJENN PeKoMeHAyeTcA NPoM3BOAUTL ee UHPOPMALMUOHHOEe
HanonHeHue (cm. n. 2.4.5).

Mpn HeobXoAMMOCTU KOHCTPYKUMW 343aHUA MOTryT OblTb CMOAENMPOBaHbI C
MOMOLLbIO TAaKMX MHCTPYMEHTOB Kak «CbopKa» (Hanpumep, depma), «InemeHT»
(Hanpumep, NnoagnopHasa CTeHa ¢ KOHTpdopcamu); cMoaeNMPOBaHbl TUMOM O6beKTa
He No NPAMOMY Ha3HayeHWto (Hanpumep, cBas MOMKET ObiTb CMOAe/IMPOBaHa
MHCTpymeHTOM  «KonoHHa» B cbopke). B 3tom cnyyae noTtpebyetcs
MHbOpPMaLMOHHOE NnepeonpeaenieHne TMNa obbeKTa (npu akcnopte B popmar IFC ¢
NMOMOLLbIO CMeLManbHOro CBOMCTBA, CM. M. 8.4.3; ANA BepHOro cneunduumMpoBaHus B
NPOEeKTe — BO3MOXHO TMPUMEHATb TO JKe CcreunanbHoe CBOWMCTBO, WU
[OMNONIHUTENbHOE MNONb30BATE/IbCKOE CBOMCTBO, Hanpumep «Tun ob6beKTa» UK
«KaTteropus obbeKkTa»).

BbinonHUTe NnocnegoBaTeNbHO Warn n3 pa3anena CripaBku «[epBbI/ NPOEKT B

Renga -> ApXUTEKTypHoe I'II:)OeKTl/IIC)OBaHl/le»1 AanAa nepBn4YHOro ocBoeHMnA HaBbIKOB

paboTbl C UHCTPYMeHTamn Renga.

3.4.1 Mopaenb MecTHOCTU, YPOBEHb 3eM/U, GYHAAMEHTbI U OTMOCTKA

Mocaaka UMM 34aHUA K COOPYIKEHUA Ha MECTHOCTW, Kak NpaBuo, BeAeTcs B
cneumanu3mMpoBaHHOM MPOrpaMMHOM obecneyeHnn, KoOoOpAMHaUUA mopaenen
MECTHOCTM U 34,aHUA NPOU3BOAUTCA B cpeae obLux gaHHbIX (cm. nogapasaen 1.2 m n.
8.5.2).

Mpn OTCYTCTBUM BO3MOMKHOCTU WMCNONb30BATb CheunanbHble WHCTPYMEHTbI
MOKHO BOCMO/1Ib30BaTbCA BO3MOXHOCTbIO MMMOPTA B MPOEKT Renga TpexmepHbIX
Mmogene B ogHOM M3 PopmaToB, MNepeyucneHHblXx B nogpasgene 3.6 (npwm
HeobxoaAMMOCTK 3arpy3km obnaka TouyekK ero HeobxoAMMO MepBOHAYANbHO

! MonHbIl TekeT cebikm: https://help.rengabim.com/ru/index.htm#First_project_in_Renga.htm
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KOHBEPTMPOBATb B OAMH U3 YUTaeMbix nporpammont Renga dopmatos). Mpu atom
cnefyeT y4yuTbiBaTb NOTEPHO NPOU3BOAUTENBHOCTM NpK paboTe ¢ moaenblo 34aHuS
npu 3arpyske mogenn MecTHOCTM B NPoeKT Renga, Tak KaK npAmoe Ha3HayeHue
nporpammsl — co3gaHme UMM 3aaHua nnm coopyeHus.

OCHOBHbI€ MPUHLUUMNBI KOOPAMHAUMK UMPPOBbIX MHPOPMALMOHHBIX MOoAeNewn
30@aHMA W MEeCTHOCTM pacCcCMOTpeHbl Ha BebuHape' «Kak o06beauMHuTbL
MHPOPMaLMOHHbIE MOAENM 34aHUA U MecTHOCTU. Renga + KPEAO».

YpoBeHb 3eM/IM BO3MOXHO MOKa3aTb MHCTPyMeHTOM «JIMHMA moaenn»? c

COXpaHeHnem TOYHbIX KOOpPAWMHAT BbICOTbI M BO3MOXHOCTbIO NocianeayroLero
nepeHocCa Ha YepTeK.

Ona moaennposaHua ¢pyHAAMeHTOB B Renga npeaycmMoOTpPeHO 2 crneunanbHbIX
MHcTpyMeHTa «CTonbuatbii pyHaameHT»® 1 «JIeHTOUHbIN PyHAIMEHT» .

Mpu HeobxoAMMOCTM CO34aHMA NAUTHOrO QyHAAMeHTa MCNoab3yeTca
UHCTPYMEHT «MepeKpblITne»’.

@

30Bua * | Oynaament craranworo Tuna

- B BB L O

€I Cwm Gankn X

+ B s ox Mpoguns ysaem v peo v

W 4 S~

3 / i “ c20
&7 A > \ S 12181

Py & / ) 4 A Loz
7KL g / P / o
~ ~J > I / 2081

/ y ,// MpamoyronsHas 300x400
= ; // y: 4 7 4 caomes
i 2

/ / / Taep 700x400
\ . T \ // 4 i Toy6a npodunsas 18818014

Ona pasmeweHna B LMM cbopHbIX, CBalHbIX W YHUKanbHON ¢GopMbl
dYHOAAMEHTOB peKOMEHYeTcA NPUMEHATb MHCTPYMEHT «C60pKa»® 1 BHyTpM cbopKu

! MonHble TeKcTbl cebinok: https://youtu.be/e_-Kgdnh9cc?list=PLnWnOI4mleQ4410UeOLnPZkzS2gCuxvla
2 https://help.rengabim.com/ru/index.htm#lines3d.htm

3 https://help.rengabim.com/ru/index.htmitsingle_footing.htm

4 https://help.rengabim.com/ru/index.htm#wall_footing.htm

5 https://help.rengabim.com/ru/index.htm#floor.htm

5 https://help.rengabim.com/ru/index.htm#assembly.htm
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NPMMeEHATb noaxogawme Ana cos3gaHmsa ¢Gopmbl  PyHAAMEHTA MHCTPYMEHTDI
(<KonoHHa», «banka», B TOM 4uC/ie C NPUMEHEHMEM BO3MOXHOCTEN pepakTopa
«Mpodunun», «MepekpbiTne»). Ha n3obparkeHnn npusegeH npumep PpyHAaMeHTa
CTaKaHHOro TMNa, BbIMONHEHHOTO B COOPKE C MOMOLLBID MHCTPYMeHTa «banka» ¢
dopmoW ceyeHms, CO34aHHOM C NOMOLLbIO pegaKkTopa «Mpodunm».

Mpn HeobxooMMOCTU MOAENUPOBAHUA OTBEpPCTU B  yHAAMEHTaX ANs
NpPoBeAeHMA KOMMYHUKaLUN,
cbopHbIMMK

MOAENNPOBAHMUA MOHOJIUTHbIX YYaCTKOB MeXay
byHOaMeHTaMK,  PEKOMEHAYeTcss  NPUMEHSATb  WMHCTPYMEHTbI
«MepekpbiTe» nnm «CreHa» (Npy 3TOM OTBEPCTUSA MOLENNPOBATb B NEPEKPbITUM C
NOMOLLbIO MHCTPYMeHTa «lpoem», B cTeHe — «OKHO» unu «[1sepb» 6e3 3anonHeHus
OKHa WK ABEpPU, TO eCTb 6€3 NPUMEHEHUA CTUAA OKHA UM CTUNA ABEPMU).

Ona MoAennpoBaHWA OTMOCTKM PEeKOMEHAYEeTCA MNPUMEHATb WHCTPYMEHT
«Bbanka»! c nonb3oBaTeNbCKMM CeueHnem, co3aAaHHOM B pegaktope «Mpoduam»2.
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- ~ - a
L - B Bra @ ¥ R - | Wecrpymenres
B ® 00
- = e &
% &0 O
A ]
2@ 95
= e
G O & 5
ol Q B @
= e
a3
@B T
-
Neiicrans
. e e M
o A e
—— =
iy Mapanierpel |
20 Cruam Bankn HakEp g
 [Eis
+ B s x ¥Yronok 5 il Beepxy cn v q
= I=-[000 )
OTmocTka (1000 mm)
Mepenbiuka® (120x220) % oo |
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2 | hero |
a2 * Mpamoyr. 140x220 (sryrper f
|| | M2 Memmoyr. 380220 (nonepe | Mapauerpes | Caoicrea A | aare |
Bt | M * Mpanoyr. 660x220 (nonepe @2 [v.3. (nepem) v 7
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fmad! | b
5 ** Tprnaoyr: 560:220 (areal|| | | 4P 1000.00 == i
a6 * Mpsmoyr, 280:220 AL el £ i e &) |Omoctka
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! MonHbIl TekeT cebiok: https://help.rengabim.com/ru/index.htm#beam.htm
2 https://help.rengabim.com/ru/index.htm#profiles.htm
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3.4.2 CreHbl

Ona  mopenupoBaHMA CTeH WM NeperopoaoK B Renga npenycmoTpeH

1. CreHbl moryt 6bITb OAHOCNONHBIMM WAU

cneumanbHbll MHCTPYMEHT «CreHa»
MHOFOCNONHbIMM (NPY NPUMEHEHUN COOTBETCTBYHOLLLErO MHOTOCNIOMHOrO MaTepuana,

cm. nogpasaen 3.3). NapameTpuyeckoe apmMMpoBaHue nNpumeHsaeTca ans 6a3oBoro

cnosn cteHbl (noapobHee cm. noapasaen 4.2).

KaK 1 npu noctpoeHumm ntob6oro 06beKTa, BaXKHO CObN0AATh TOYHbIE NPUBA3KU U
conpsi*keHne 6a30BbIX IMHUI CTEH (Hanpumep, A40BOAUTb 6Aa30Bble IMHUU HECYLLMX
CTEeH A0 TOYHOro COBMNAAEHWs B OAHOM TOYKe ANA cOnpsAXKeHusa 6a30BbiX CNOEB
HecyLMX CTeH; A0BOAUTb 6A30BYI0 IMHUIO NEPEropOAKM A0 FPaHM HECYLLEM CTeHbI, a
He A0 ee 6a30BOV IMHUMN, YTOObI Pa3rPaHUYUTL HECYLLME CTEHDbI M Neperopoaku). Cm.
KpaTKMe CcBefeHMA O npuemax paboTbl CO CcTeHamu B Buaeomatepuasne’

«MHOroCNOMHbIE CTEHbI B MPOEKTE LUKO/IbI».

& 2017.12 lkona-can 132 yu. B Xakacun, ceiicmuka* - Renga - ABToHOMHan pabota

3DBua * | 13raxcBnoxa A .k meanyHirap) % | O npoexra X | [8.0acan24.8 % |+

4

a3fesanka Ans ManbN4KoB
18,28 m? b

[Aywesas ang,
12,54 m

D

Tyaner ans Mab4yKo
957 m?

Mpn NpPOeKTHON HeobXxoAMMOCTM U MPUHATUM COOTBETCTBYIOLLErO pPELIEHUA
NPOEKTUPOBLLNKOM, HECKO/IbKO C/I0EB CTEHbI MOTYT ObITb CO34aHbl Pa3HbIMU CTEHAMM
(Hanpumep, HaBeCHON BEHTUIMPYEMbI dacag MOXKET O6biTb OTAeNeH OT Hecylien
CTEHbI).

! NonHbIl TekeT cebiok: https://help.rengabim.com/ru/index.htm#walls.htm
2 https://youtu.be/-qCb61rU9IE?list=PLnWnOl4mleQ7Rupm8j3LzpF03Nic42HID&t=60
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CTeHbl M3 WITYYHOrO martepuana — Kumpnuya, 6/10KkoB, pacagHbix NaHenem —
PEKOMEeHAYEeTCA MOLENMPOBATb OAHOM CTeHOW. [ns BM3yanusaumm MNPUMEHATb
COOTBETCTBYHOLLME LITPUXOBKM M TEKCTYPbl MaTepmnana B Tpebyemom macwtabe mam
NHCTPYMEHT «JIuHMA mogenn». Ona noacyeta maTepuana Ansa CTeHbl NPUMEHSATb
BO3MOYHOCTb 334aBaTb BblpaxKeHusa Ana cBOMCTB (cm. n. 2.5.3) n ncnonb3oBaTb B HUX
aBTOMATMYECKMN BbICYMTbIBAEMYIO PACYETHYHO XapaKTEPUCTUKY 06BbEMA CTEHDbI.

&1 1575_LLB Ha koHkypc* - Renga - ABToHOMHas patoTa o X

DBug * |+

Mpy pelweHnn MoAEeNMpoBaTb CTEHbl U3 OTAE/IbHbIX MaHene uan 610KOB,
PEKOMEHAYEeTCs OTAE/IbHbI OAHOTUNHLIA 610K MoAennpoBatb B cOOpKe U 3atem
pasmewatb B MOAEAM — TaKOM CNOCOO 3HAYUTENbHO CHU3UT MOTepto
NPOM3BOAUTENIHOCTM MO CPABHEHWUIO C MOAE/MPOBAHMEM OAHOTUMHbLIX G10KOB
OTAENbHbIMWU CTEHAMM B MOZENMN.

CteHbl BO BKnagKke «3D Bug» moaenmpyroTca CTPOro BePTMKaIbHO OT NJIOCKOCTHU
XOY. Ona mogennpoBaHUA HAKNOHHbIX CTEH NPUMEHAETCA UMHCTPYMeHT «CTeHa» B
cbopke (npumep cm. ana sutpaxkei s n. 3.4.6). «Cbopka»! pasmellaerca B Mogenm c

NOMOLLbIO 334aHUA 3HAYEHUM yrnoB iiepa (CM. AOMNONHUTENbHbIN MOACHAIOLLNI
BUAEOMartepuman’ «Yrabl NOBOPOTa NAACTUH, SNEMEHTOB U COOPOK» 1 n. 4.3.3).

Takxke B cb0pKke MoryT 6bITb CMOAEeNNPOBaHbl COOPHblE CTEHOBbIE NaHenwu, B
TOM YMCNE CTEHOBbIE NAHENN WaxT NNPTOB.

! MonHbIl TekeT cebinok: https://help.rengabim.com/ru/index.htm#assembly.htm
2 https://youtu.be/CPsHF_uhu0Q?list=PLnWnOIl4mleQ7Rupm8j3LzpFO3Nic42HID
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3.4.3 MepeKpbiTUA 1 NOAbI

MepekpbiTMa B Renga Mogenunpyotca cneyyanbHbIM - MHCTPYMEHTOM
«MepekpbiTve»®. ABNAIOTCA MHOTOKOHTYPHbIMW 06beKTaMu (BO3MOMKHO A06aBnAaTb

BEPLUMHbI U UBSMEHSATb BUA rpaHen, cMm. N. 2.4.2), MMerT MHOTOC/NIOMHbIN MaTepuan
(cm. n. 3.3).

MogaenvpoBaHne cHOPHbLIX MNEPEeKPbITUA PeKoMeHAyeTcs OCYLecTBAATbL B
cbopke (cm. noapasaen 4.4).

3DBua x |+ ¥ | A7.T0-16. Moner ..pyxkwm "Tamma")., * | +
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(mun D rp ) N-16 Renga Software

Monbl BbINONHAOTCA MHCTPYMEHTOM «[lepeKkpbITUe» mMmexay CTEHaMU BHYTPU
NOMELLEHMNN, CBEPXY OCHOBHOMO MNepeKpbiTUA. BO3MOXHO NPMMEHATb LBETOBYIO
WHOMKAUMIO MOMELLEHWA W TUMNOB MONOB, HAaCcTpauBaa LUBET MmaTepuana B
MHOFOCNOMHOM MaTepuane. [lonbl C YKJIOHOM pPEKOMEHAYETCA BbINOJAHATb
nHcTpymeHToM «Kpbiwa» (cm. n. 3.4.5).

3.4.4 BankKu v KONOHHbI

Bankn M KoNoHHbI B Renga moaenunpytoTcs COOTBETCTBEHHO WMHCTPYMEHTaMMU
«Bbanka»? n «KonoHHa»3. Paamepsbl 1 ceveHmne npodpuna 3agaerca ctunem 6anku unm

CTUNEeM KOJIOHHbI. MogpobHee cm. n. 4.3.1.

! MonHbIl TeKeT cebiok: https://help.rengabim.com/ru/index.htm#floor.htm
2 https://help.rengabim.com/ru/index.htm#beam.htm
3 https://help.rengabim.com/ru/index.htm#column.htm
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B HeKOoTOpbIX MNPOEKTHbIX cAy4Yaax (Hanpumep, MNpPU  MNPOEKTUPOBAHUMU
CTPONWU/IBHON CUCTEMbI, CM. JOMNONHUTENbHOE BUAEO!) peKomeHayeTca NPUMEHATb
cnocob nocTpoeHnss BanoK U KONOHH «ABTOMaTUYecKM no nogobuto» 3apaHee
pa3melLLeHHbIX B Mogenu «JIMHUiA moaenm».

3.4.5 Kpbiwa

[Ona moaenupoBaHuUA OAHOCKATHbIX, [ABYCKATHbIX, Ba/ibMOBbIX, M/IOCKUX C
Pa3yKJOHKOW 1 APYrnX BUAOB KPbIw B Renga npeAHasHauyeH MHCTPYMEHT «Kpbiwwa»?,

MpuMepbl co3aaHMA Pa3NNYHbIX BUAOB KPbIL (B TOM Ync/ie coXKHOM Gopmbl), a
TaK»Ke A0NONHUTE/IbHbIE CNOCO6bI MCMONb30BaHMNA MHCTPYMEHTA NpK co3aaHum LM
(B TOM u4ucne AnAa MoAENUPOBaHMA MOMa C Pa3yKNOHKOM), PacCMOTpPeHbl B
BuAaeo3anucu sebuHapa® «HeorpaHMyeHHbIE BO3MOMKHOCTU MHCTPYMEHTa «Kpbiluay.

Co3pgaHue UM pefaKTUpPOBaHME KOHTYpPa KpbiWW NOAYMHAETCA MpaBuIam
pPeaaKTMPOBaHUA MHOTOKOHTYPHbIX 06BbEeKTOB B Renga (aobasneHune, nepemelieHune
W yaaneHue BepwmnH v T.4., CM. JO0NOIHUTENbHO BUaeo?).

! MonHbIl TeKeT cebiok: https://youtu.be/l_GVnOZWFjY

2 https://help.rengabim.com/ru/index.htm#roof.htm

3 https://youtu.be/GVjLLC6r008

4 https://youtu.be/_sIbiRYPxcA?list=PLnWnOI4mleQ7Rupm8j3LzpFO3Nic42HID
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Mpu pabote ¢ uHHcTpymeHTOM «Kpblla» BaXKHO MpPaBUAbHO MPUMEHSATb
3HauYeHus napameTpa «Tun cermeHTa»: «CKaT» UAN «PPOHTOHY.

@i House (Tobko utenme) - Renga - ABToHOMHas paBoTa — X
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PefaKTMpoBaHME MapaMeTPOB KaXKAoro OTAE/bHOro CerMmeHTa KpbIlW, Takux
KakK «Yron Hak/oHa cKaTa», «YpoBeHb cKaTa» 1 «CBec», BO3MOXHO OCYLLECTBUTb NpU
BbiGope cepeauHbl cermeHTa (cumson £%). Mocne pemsakTUPOBAHUA HYMKHOTO
napameTpa, cepenuHy cermeHTa cieayeT BEPHYTb B NPeEXKHEe NoJoXKeHue (ecnm He
TpebyeTca MHoe). PegakTMpoBaHWe MapamMeTpPoB KpPbllK, TakKMX Kak «TonwuHa»,
«MHOroCNOMHbIA MaTepuan» U ApPyrux, ocyLLecTBAAETCA NpyM Bbibope pasmeLeHHOM
B MOAENN KPbILWW.

[na KOppeKTHON NoApPe3KN KpbIWen APYrMX KOHCTPYKLMI (NpaBuaa nogpesku
cM. B N. 2.4.2), Hanpumep CTeH, Noape3aemblit 06bEKT AONKEH LLEIMKOM NonaaaTb
nog, KOHTYP KpbIWwMn.

MoaennpoBaHme OTBEPCTUM B Kpbllwe, Hanpumep, 418 BEHTUIALMOHHDIX
KaHanoB 1AM BbIBOAA BO34YyX0BOAO0B CM. B 1. 3.4.6.
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3.4.6 OkKHa, aBepu, Nnpoembl U OTBEPCTUA

OKHa u ABEPU MOAENUNPYHOTCA TOJZIbKO B CTEHAX C MOMOLWbIO CneunasabHbIX

1

MHCTPYMeHTOB «OKHO»! 1 «/lBepb»?. 3anosIHEHNE OKOHHbIX U ABEPHbIX NPOEMOB

onpegenaet «CTtuab oKHa» n «Ctnnb asepu». CTMnb OKHa 1 ABepu NOACTPanBaeTCA
noA pasmepbl KOHKPETHOro 06beKkTa B MOAEeNn, MOSTOMY BHYTPU CTUAA HACTPOMKMU
MMMNOCTOB U CTBOPOK NPOMUCXOAAT B MPOLLEHTHOM COOTHOLIEHWUM (A0NONHUTENBHO CM.
Buaeo?® «OKHa. CTuam u cneumdurKkaumm»).

& Cottage (Tonbko uTeHue)* - Renga - ABToHOMHas paboTa = X
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Mpn HeobXxoANMOCTU MOAENMPOBAHUSA NPOEeMa UIN OTBEPCTUA B CTeHE (B TOM
yncse Noa KOMMYHMKaLMN) MPUMEHAIOTCA TE XKe MHCTPYMEHTbI «4Bepb» Unm « OKHO»
C HeobxoaMmon ¢GOpmMOl MPoOema UAM OTBEPCTUA M C MPUCBOEHMEM 3HaYeHUA
napametpa «Ctunb asepu» nnm «CTuab oKHa»: «HeT» (To ecTb 6e3 3anonHeHua)?.

! MonHbIl TeKeT cebiok: https://help.rengabim.com/ru/index.htm#window.htm

2 https://help.rengabim.com/ru/index.htm#door.htm

3 https://youtu.be/WnrW-fn_B_w?list=PLnWnOIl4mleQ7Rupm8j3LzpFO3Nic42HID

4 MNpn HeoBXOAMMOCTU CO34aHUA OKHA WM ABEPU B CTEHe, KaKAblil CoM KoTopoW 6bin cMoaenuposaH
OTAEeNbHOW CTEHOW, HEOBXOAMMO PasMeCTUTb OKHO MM ABEPb C Ha3HAYEHHbIM CTUeM (3ano/IHEHMEM) B HapPYXKHOM
CTeHe, B OCTa/IbHbIX CIOAX PAa3MECTUTb NPoembl 6e3 3anoHeHUs (CTUAb OKHa UK ABEPU B 3HAYEHUN KHETY).
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OTBepcTMA U YraybneHMa B NepPeKpbITUAX WM Kpbiwax MoaenpyroTca
cneumanbHbiM MHCTpyMeHTOM «[poem»l. OcHOBHOE NpPaBuAO MPU MOCTPOEHUU
Nnpoema COCTOMT B TOM, YTO Npoem 06s3aTeNIbHO AO/IKEH NepeceKaTb UK NpopesaTtb
NepeKpbITUE UM KPbILLY.

BuTpaxku (B TOM umcC/ie HAK/NOHHbIE), MaHCapAHble OKHa MOJENUPYHTCA B
cbopke c nocneayroWMM 3a4aHKeM yrnos dnnepa Ana cbopkn Npu pasmeLleHumn B
mMoAenu (AonoNHUTENbHO cM. BUAEO? « MaHcapabl, CIyXOBble U MaHCapAHble OKHa»).
Mpw 3TOM CTEHa, B KOTOPOW Pa3MeLLLaeTca OKHO 3a4aeTCst MMHUMA/IbHOM BbICOTbI.
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3.4.7 JleCTHUUbI U OrpaXKaeHunsa

NecTHuubl B Renga mozennpylotca ¢ MOMOLLbIO CMeuuanbHOro UHCTPYMEHTa
«JlecTHmMua»®. LLnpmHa npocTynu, BbicOTa MOACTYNEHKA M Yro/l HaKNOHa NeCTHULbI
onpeaensaloTca aBTOMAaTUYeCKM W3 3adaHHOW MoJsib3oBaTenem B NapameTpax
NECTHULbI BbICOTbI, KONNYECTBa CTyneHelh U 3aJaHHOW B MPOCTPAHCTBE MOENu
[JINHbI NE€CTHULLbI.

L https://help.rengabim.com/ru/index.htm#opening.htm
2 MonHbIN TeKCT cebinok: https://youtu.be/SWVKq940zWE
3 https://help.rengabim.com/ru/index.htm#stairs.htm
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OrpaxaeHue «lo nogobuo» NEeCcTHUUbl C  MNOMOLLBIO  CNeLnanbHOro
MHCTpyMeHTa «OrpakaeHune»! crpoutca B OAHOM M3  ABYXMEPHbIX PEXMMOB

n3MepeHua (MoNAPHOM NN NPAMOYFo/IbHOM). Mpu 3Tom paboyasn NIOCKOCTb A0NMKHA
6bITb pa3MeLL,eHa Ha TOM YPOBHE, Ha KOTOPOM HaX0AMTCA NeCTHMLA (Te e NPUHLMMbI
[LeMCTBYIOT NPU pPasMeLLEeHMM OrpakaeHns no nogobumto naHayca).

! Nonwbiit TeKeT ceblnkm: https://help.rengabim.com/ru/index.htmé#railing.htm
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MorKkapHble necTHULbl, Orpa*KAeHus, CTPeMAHKU MOryT BbiTb CMOAEINPOBaHbI
B cbOpKe MHCTPYMeHTOM «banka» ¢ npuMeHeHNeM COOTBETCTBYIOLLMNX CTUAEN BaNKK
(Ha un306paskeHUM npuseseH npumep K3 Katanoral no FOCT P 53254-2009
«J1ecTHULbI NOXKapHble HAPYKHble CTalMOoHapHble. Orpa*kaAeHUA KPOBANY).

3.4.8 T[laHAycbl, KPbINbLA U KO3bIPbKK

Ona mopenvpoBaHMA NAHAYCOB npeaHa3HavyeH CcrneuvanbHbld UHCTPYMEHT
«[Mangyc».

Kpbinbua moryt 6biTb CMOAENMPOBAHbI MHCTPYMEHTamu «llepekpbiTe» u
«JlecTHUUa».

Ko3blpbKM MoOryT ObiTb CMOAENNPOBAHbl WMHCTPYMEHTOM «Kpblwa» uau
MHCTPYMeHTOM «Banka» noAxoAAaLero ceyeHms.

! MonHbIl TeKeT cebikm: https://rengabim.com/katalogi/
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3.4.9 [pyrue usgenua n anemeHTbl AeKopa

N3penna cnoxHon $opmbl, 31eMeHTbl AeKopa MoryT ObiTb CMOAENNPOBaHbI
Pa3/IMYHBIMM NOAXOLAWMMM CAYYAKD WMHCTPYMEHTaMM: Hanpumep, NepekpbiTUEM,
6ankon MAM KONOHHON C GOPMOIA cevyeHus, CoO3JaHHOMN B peaakTope npodunen,
NPUBHECEHDbI B BUAE TPEXMEPHbIX MOAENEN B KayecTBe 3femeHTa (noapobHee o
dopmaTax cm. nogpasgen 3.6). OauMH M3 NpUMepoB CM. KaTanor «[epeBAHHble
npodunm» B Katanorax™.

JIONONHUTENBHO O MNPUMEHEHMM pepakTopa npoduneli ANA NOCTPOEHMA
TPpeXmepHbIX 06bEKTOB CM. BUAEO.

! MonHbIl TeKeT cebok: https://rengabim.com/katalogi/
2 https://youtu.be/Z7y6AholgWM
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3.5 MnaHMpoBKa NOMELEHN, NOLWAAb 3aCTPONKN U CTPOUTEbHbIN

obbem 34aHuA

Ob6o3HayeHne nomeweHuit B LIMM 3paHMs npomsBoauTcAa cneumanbHbim
NHCTpyMeHToM «[omeuteHmnen»’,

MomeuleHne MoXKeT bbiTb ABYX BUAOB:

e AccouMaTMBHOE nomelleHMe. ABTOMATMYECKU oOnpeaenser KOHTyp B
3aMKHYTOM KOHCTPYKLMAMM NPOCTPAHCTBE (CTEHbI, NEPEKPLITUA U Apyrne 06beKTbl
OO/MKHbI  ObiTb  aKKYpaTHO MOCTPOEHbl W coeauHeHbl). CTpouTca crnocobom
«ABTOMATMYECKN MO TouKke». Toraa Npu M3MEHEHUU MONOXKEHUSA KOHCTPYKLUM,
OrPaHUYMBAIOLWMX [AHHOE TMOMELLEHNE, TaKoe MOMELLEHNE MepecTpouTca
aBTOMaTMyecku. [lonb3oBaTenb 3a4aeT TOMbKO BbICOTY MOMELLEHMA U MOXKET
M3MEHUTb MOJIOXKEHME HUXKHEN rpaHu nomeuleHusa (napametpom «CmelieHue no
BepTMKanm»). CM. BUAELO? «ACCOLMATUBHOCTb MOMELLEHUIN».

e «PyyHoe» nomeweHune. CTPOUTCA MO KOHTYPY, YKa3aHHOMY NO/b30BaTE/IEM.
TakKe yuntbiBaeT napameTpbl « CMeLLeHne No BEPTUKANINY U «BblcOTa NOMeLLeHUAY,
3aaHHble No/Ib30BaTeNEeM.
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! MonHbIl TekeT cebinnku: https://help.rengabim.com/ru/index.htm#room.htm
2 https://youtu.be/J4j5POEjryw?list=PLnWnOl4mleQ7Rupm8j3LzpFO3Nic42HID
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[Ona nocnenyowero KOPPEKTHOrO NoAcyeTa NiowWaan NOMeLLEHMA U NaoWaan
OTAENKM MOMELLEHMA B COOTBETCTBYHOLWLMX CneundmnKaumsax HeobXxoanmo KOpPeKTHO
3a4aBaTb MOJIOXKEHUE MOMELLEHUA (BCe TrpaHW, B TOM YUCAE HUMKHAA, AOMKHbI
KacaTbCA 06beKTOB, GOPMUPYIOLLMX KOHTYP NOMELLLEHWUA — NEPEKPLITUN, CTEH U T.4,).
3afaHne 3Ha4YeHUIN OTAE/IKM NoNa, NOTO/IKA, CTEH 3343ETCA B CBOMCTBAX MOMELLEHUA.
3TN 3HayeHWs aBTOMATMYECKM 3aMOSIHAOT BEAOMOCTb OTAENKU MNOMELLEHWU,
CYLLECTBYHOLLYIO B BUAE cneundmKkaumm B WabnoHe NpoeKTa, No KOTOPOMY CO343€eTcs
KaXKAbl HOBbIN NPOEKT.
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Papanierp
Beaomocrs oraenku nomeuwienni % | +
Houep Whn nomewennn Orgenca notonka Uncran ior Ovaenka cren Uncran inoi Orgenka nona Uncras ol Mpesarn
1 ?EQSD HauvexoBanue OmBenka nomonka Araiin, Omdenka cmew MAclEae; OmBenka nona MAcie; | Didée-
s M m m HaHUE

3 |Umydusi-zocmunoa HamsHoU nDMOAK [15X 48,15 | lekopamubas wmykamypka 13,32]\lodnoxKa, naMukam 44,19
5 4 |Kopudop HamsxHod nomonok MBX 215 wmykamypka 15,12 |Modnoxka, naMuam 215
s [ 5 [ravaup Hamso nomanok MBX 6,77 | exopamubas wmykamupka 34,32 [Nodnoxxa, naMunam 677
7 6 |t/ HamsxHod nomonok MBX L 41|Keparuseckas naumka 27,72 |KepamozpaHum b4
8 7 |ropax Mpopnucm 4050]Kepamuyeckas naumka 6330|PoBiHumens Ha ueMeHmHol ocHobie 050
o | 8 [Kommama 1 0Bpeskas Bocka, nok 2469 | Nexopamuros umukamupka 40.11|Nodnoxka, namukam 1831
1 9 |KomHama 2 OBpeston docka, ok 24,69 | LexopamuBHaA wmykamypka 40,1MNoBnaxka, namuxam 1891
n| 0 s HamaxHod nomonak MBX 5,87 [KepaMuyeckas naumka 44, 25KepamozpaHum 756
2| 1 |kopudop 0Bpesnan Bocka, nak 15,90 | Nexopamubros umukamupka 5557 |Nodnoxxa, namusam 350
1| 12 |bonbwos komHoma 0Bpeatos docka, nok 539! wmyKamypka 7767 [Nodnoxka, AaMuHam M3
w| B [Komome DBpesnan docka, nu 18,09| lexopomubiias: umukamupka 1083|Nlodnoxxa, namusam 1386

MogpobHee o cnocobax WCNO/b30BaHUA WHCTPyMeHTa «[lomelleHne» U
KOMBUHMPOBAHMM CNOCOBOB NOCTPOEHMA NOMeLLEeHMI CM. BUAeo' « ABTomatnueckue
nomeuieHuns. BegomocTb 0TAeNKM NOMELLEHWNI».

LiseToBaa auddepeHuMaums NomeLLeHU MoXKeT ObiTb 3aAaHa C MOMOLLbIO
Pa3/INYHbIX LBETOB MO0JIOB (MOAENUPYEMbIX WHCTPYMEHTOM «[llepeKpbiTue»),
3aZaHHbIX B maTepuanax (cm. n. 3.4.3).

! MonHbIl TeKeT cebikm: https://youtu.be/mcgsdb5992z8?list=PLnWnOl4mleQ7Rupm8j3LzpF03Nic42HID
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Mnhowapb 3acTPOMKM 34aHMA MOXKET ObiTb onpegeneHa €  MNOMOLLBHO
MHCTPYMeHTa «llomeweHne» co cnocobom MNOCTPOEHUA, OTAMYHbIM OT crnocoba
«ABTOMATMYECKM MO TOYKE», C MPUBA3KOM K BHELWHWM TFPaHAM onpeaeneHHbIX
0O6beKToB MO KOHTYpy 3aaHuA. [Ona coxpaHeHmAa B UMM nomeuweHuns,
onpeAenArwero naowaab 3acTpoMKM, pekomeHayeTca msberatb nepeceyeHua c
APYTMMU NOMELLLEHMAMWU B MOLENN U Pa3MeLLLaTb MeXXAy 3TaxKamu. MNpn 3Tom BbICOTY
NoOMeLLEHMA 3343t0T MUHUMAJIbHYIO = 1 MM, YTOObI COXPaHUTb TOZIbKO MHGOPMaLLUIO
O nsowaau.

CTpouTtenbHblii 06bem 34aHMA MOXKET ObITb onpeaeneH No ciaeayrolemy
anropuTmy: Becb 0b6bem 34aHUA MOXKeT ObiTb CMOAENNPOBaH M3 HECKONbKMUX
06BbEKTOB (Pa3/IMYHbIMWU MHCTPYMEHTaMK, NOAXOAAWMMUM ANA MOAE/NIMPOBAHMUA
onpeaeneHHo ¢GopmMbl 34aHUA WU €ro YacTein), 3KCNopTUPOBaH B OAUH U3
TBEPAOTE/IbHbIX POpPMaTOB (CM. BO3MOXHble B n. 8.2.4), 3aTeEM UMMNOPTUPOBAH B
Renga B KauyecTBe 3siemeHTa (cm. nogpasaen 3.6); 3HayeHMe ob6bema BbIBEAEHO B

cneunduKaumio No MMNOPTUPOBAHHOMY 0OBbEKTY TMNa «InemeHT». MNpumep cm. Ha
Bugeo’® «Renga. Mogennpyem cTpouTenibHbIA 06bem 34aHUA OAHUM TESOMY.

! MonHbIl TeKeT cebikm: https://www.youtube.com/watch?v=aftyOTtWnbO
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PaccTaHoBKa 060pya0BaHMA B MOAENIN OCYLLECTBAAETCA ABYMS CNocobamu:

1-C nomowbio cneymanbHbiX WHCTPYMEHTOB AN NPOEKTUPOBAHMA
WHMXEHEepHbIX cucTem: «CaHMTapHO-TEXHNYECKoE obopynoBaHue,
«ObopyaosBaHue», «BeHTUNAUMOHHOE 060pyaoBaHMe», «OcBETUTENbHbIN NPUbBOPY.
MpenmyL,ecTBo 3TOro cnocoba 3aKi4YaeTca B TOM, YTO Takoe 0b6opya0oBaHNE MMeeT
BCTPOEHHbIE TOYKM MOAKNOYEHMA W OTHECEHO K OonpefesieHHbIM WHMKEeHEePHbIM
cUCTEMaM U B NOCNEACTBUM MHMKEHEPY MO CETAM AO0CTAaTOMHO 6yaeT NoAKAYMTbL
obopyaoBaHMe K HY»KHOM Tpacce (paboTta c obopyaoBaHNEM, CTUNAMM — B TOM YUC/IE
onpeaenArwmMmmn ero rabapumTbl, NOAKAOYEHNE K CUCTEMAM PAaCCMOTPEHA B pasaene
5).

2 — C NOMOLLbIO MHCTPYMEHTA «INeMeHT» (ANA HecTaHAapTHOro obopyaoBaHMA
AU NPU HaAMYNK HeobxoaMMocCTH 3arpy3ku B LM TOUYHbIX TpEXMEPHbIX Moaenen,
npeaocTaBNAeHHbIX npoussoautTenem). B panbHelwem, npu HeobxoAMMOCTM
NOAKNIOYEHUA Takoro obopyaoBaHMA K ceTAM Ku3HeobecneyeHus 34aHUA,
NOAK/OYEHNE  OCYLLECTBAAETCA C TMOMOLLbIO  TOYEK TPaccMpoBkM  (nmpwm
HeobxoaMmocTu cm. pasaen 5).

PacctaHoBKa mebenu B undppoBo MHGOPMALMOHHON MOAENN OCYLLLECTBAAETCS
C MOMOLLbIO MHCTPYMEHTa «DIeMeHT»?.

LIabnoH, Mo KOTOPOMY MO YMONYAHUIO CO3L4AETCA KaKAblA HOBbIA MPOEKT,
COLEPKUT Habop cTunen anemeHToB 6a30BbIX NPeaMeToB MHTepbepa. BoamoxkHO
MCNONb30BaTb 3TU CTUAU, MEHAS pa3Mepbl NPU HeobxoAUMOCTU. [JONOAHUTENbHO
MOXHO MCNONb30BaTb KaTanor «Mebenb n obopyaoBaHue Ans
06L,e06pa30BaTeIbHbIX YUPEXKAEHUI», AOCTYMHbIN Ha caTe? Ana cKaunBaHus.

! MonHbIl TekeT cebiok: https://help.rengabim.com/ru/index.htm#felement.htm
2 https://rengabim.com/katalogi/
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B KauecTBe «dnemeHTa» MoXeT bbiTb MMNoOpTUPOBaHa (KOMaHAaoM «BcTaBuTb
M3» Ha OCHOBHOW NaHeNn UM KomaHaou «3agatb 3D moaensb» Npu peaakTMPoBaHMM
CTUNA 3N1eMeHTa) TpexmepHaa moaenb mebenu nam obopyaoBaHMA B OAHOM U3
YKa3aHHbIX $OpMaToB:

e 3ds Max (.3ds), LightWave (.lwo), StereoLithotraphy (.stl), OBJ (.obj), COLLADA
(.dae), FBX (*.fox) u VRML (.wrl). 3nemeHTbl, cO34aHHble Ha OCHOBEe
MMMNOPTUPOBAHHbIX OOBLEKTOB B 3TUX ¢dopmaTax MOJIUFOHANbHON reoMeTpuu, Ha
niaHe YpPOBHA U BUAe YepTexka OTobparkaloTca TONbKO B BuAe rabapuTHbIX
NPSMOYro/IbHUKOB UMMNOPTUPOBAHHbIX OO bEKTOB.

e C3D (.c3d), STEP (.stp, .step), IGES (.igs, .iges), Parasolid (.x_t, .x_b) n ACIS
(.sat). DnemeHTbl, CO34aHHble Ha OCHOBE WMMMOPTUPOBAHHLIX OOBLEKTOB B 3TUX
dopmaTtax — TBepAOTE bHbIE, U Ha NaHE YPOBHA OTOBPaXKaoTCA UX MPOEKLUMMN.

o JT (.jt). Kak bygeT oTobpaxKaTbCA 3/IEMEHT, CO34aHHbIN Ha OCHOBE 0ObEKTA B
dopmaTe JT, 3aBUCUT OT MHPOPMALIMK, 3aNUCAHHOWN B UCXOAHbIN daln.
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MCTOYHUKaMM moaenei B yKasaHHbIX popmaTtax MOryT 6biTb: MPOU3BOAUTEND,
NPOAYKLUMA KOTOPOro MAaHUPyeTca K NPUMEHEHUIO B MPOEKTe; Takue 6ubamoTeku,
Kak https://bimlib.pro/ nan https://b2b.partcommunity.com/.

TakXe BO3MOXHO BbIMOJIHUTb TPEXMEPHYIO MOAENb MHCTPYMeHTamu Renga B
OTAEeNbHOM NPOEKTe, IKCNOPTUPOBaThb €e B OANH U3 noaxoaaumx ¢opmartos (cm. n.
8.2.4) n cHoBa MMNOPTUPOBATbL B KaYecTBe a/1eMeHTa. an npuMmeHnUTb cneunanbHoe
CpeAcTBO CO34aHUA TpexmepHon moaenn obopyaoBaHuaA, Takoe Kak Komnac-3D, ¢
COXpPaHEHMEM TpPEeXMepHOW Modenn B OAMH K3 uuTaemblix Renga ¢dopmatos
(Hanpumep C3D).

Mpu MmnopTe moaenu cnedyeTt yunTbiBaTb BEC ee UCXoAHOoro ¢panna — Kaxkaas
3arpy)keHHaas mogenb (To ecTb Kaxaplt «CTuAb 371eMeHTa», B  KOTOPbIM
MMMOPTUPOBAHA TPEXMEPHAA MOJENb) «yTsxKenaer» obuywo UMM 3paHma vam
coopykeHus. Bec obueinn UMM yBennymBaeTcs To/IbKO C Y4E€TOM OHOKPATHOrO Beca
MMMOPTUPOBAHHOM MOoAeNM (T.e. Mo TaK Ha3bIBAEMOMY NMPUHLIUMY UHCTAHLIMPOBAHMS,
KO/IMYecTBO B 0bOWEn moaenu 3nemeHToB, obnagarowmx CTUAem, B KOTOpPbIN
3arpyKeHa TpexmepHasa MoAenb, He BAUAET HA YBEIMUYEHME UM YMEHbLUEHWNE Beca
UMM 3paHuMA).

MapameTpbl  CTUAS  3/1eMeHTa  NO3BONAIOT  M3MEHWUTb  OPUEHTaLUIo
nmnopTtuposaHHoro 3D obbekta B o06uwei moaenn (McxoAHana OpUEHTaums
onpeaenaeTca MUHCTPYMEHTOM CO34aHMA TPEXMEPHOM Moaenn).

Mpn HaANYUM HEOBXOANMOCTU N3MEHUTL rabapuTbl 06 bEKTA NPONOPLIMOHANBHO
ero MCXOA4HbIM Pa3mepam, Hy>KHO BBECTU HOBOE 3HaYeHMe OJHOTO U3 PAa3MepPOoB NMpwu
BKNOYEHHOM peXunme pPaBHOMEPHOro MaclwtabuposaHua. OcTanbHble rabaputbl
NMOMEHAIOT CBOM 3HAYEHMA B COOTBETCTBUM C UBSMEHEHHbIM. 115 TOro 4Tobbl NOMEHATb
OAWH U3 rabapuTos, NPU 3TOM OCTaBMB OCTa/IbHble HEM3MEHHbIMU, HEOBXOoANUMO
BbIK/IHOYUTb PEKUM PABHOMEPHOro MacliTabuMpoBaHUA, ABA pas3a LWENKHYB /1EBOW
KHOMKOWM MbILIWN Ha 3HaYeHUN «[1a» U NepeKNoUYnTb B perum «HeT». Torga BO3MOXKHO
OTAENbHO 334aBaTb WMPUHY, INYOUHY UK BbICOTY SN1EMEHTA.

Mpu wumnopte pobasnaaoTca M uUcxogHble MmaTepuanbl 3D obbekta (B
«Martepuanbi»). Mpu HEOBXOAMMOCTN, MOXHO M3MEHWUTb 3TU MaTepuanbl UK
3aMeHUTb Ha Apyrue, UCNoab3yemble B MOAENN MU BHOBb CO3JaHHbIe.
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Kpome HaAcTpOeHHbIX NMapameTpoB CTUAIO 3/1EMEHTA MOXHO 334aTb TaKXKe U
cBoncTBa (cm. n. 2.4.5), KoTopble NOTPebyoTCA AN NOBbIWEHUA MHPOPMATUBHOCTH
Moaenu n cneyuPpuuMpoBaHMa 3nemeHTa (TMn obbeKTa npu cneunduunpoBaHnm
«INemMeHTY).

Ona Toro 4tobbl 4O06ABUTE MMNOPTUPOBAHHbBIA M HACTPOEHHbIA B BUAE CTUAA
anemeHTa 3D-06BbEKT B MOAENb, Ha MaHeNuM WMHCTPYMeHTOB TpebyeTca BblbOpaTb
MHCTPYMEHT «InemMeHT». [1na 31eMeHTOB, KaK 1 ANA BCcex 06BEKTOB cucTembl Renga,
npeaycMoTpeH O4MHAKOBbIM CNOCcob ynpaBaeHUA pacnonoKeHnem 6a3oBon AMHUK:
B PACKPbIBAIOLLEMCA CNUCKE ANA KaXKAO0ro BapuaHTa BCTaBKM MOKA3aHoO, Kak byaer
Pacno/IOXKeH 3/1eMEHT OTHOCUTE/IbHO TOYKM BCTAaBKW, €CAIN CMOTPETb M/IaH YPOBHSA
nnn yctaHosuTtb 3D Bua B UCXOAHOE MONOXKEHME C MOMOLLBIO ABOMHOTO LWEAYKa No
KOJIeCUKY Mbiwn. MpnM HEO6XO0AMMOCTU NPOU3BOAUTCA HACTPOMKA PACMOJIONKEHMA.
3HaYeHUA WUPUHbI, TTYOUHbI M BbICOTbl 3/IEMEHTA ONPEeAEenATCs M3 NapameTpos
BblbpaHHOro «CTnnsa anemeHTa».

Bo3MoOXHO onpeaenvTb yribl NOBOPOTA 3/1€MEHTa B MOLE/IM OTHOCUTENbHO
COB6CTBEHHbIX Ocei (HyTauuu, npeueccum u cobCTBEHHOrO BpPaLLEHMA), YPOBEHb
PacnoJIOXKEeHUA, CMeLLLeHNEe OT YPOBHA U MapKy anemeHTa. MapKa anemeHTa byger
ncnonb3oBaHa Ana popmupoBaHua rpadbl «Mo3mumsa» npu cneunduunupoBaHmm.
PasmellaeTca 3N1eMeHT B MOAENM HaXKaTUEM N1eBOM KHOMKOM MbILIKM B TOYKE BCTaBKMU
Ha paboyen NIOCKOCTH.

MoapobHee 0 Ha3HaYEHUM U NPUMEHEHMM YINI0B MOBOPOTA A8 PACMOJIOKEHUS
3/leMeHTa B NpocTpaHcTee mogenun (yrnos dinepa) cm. Bugeol «Yrnbl nosopota
NAACTUH, 31EMEHTOB 1 COOPOK».

NoapobHee 0 paboTe C UHCTPYMEHTOM «INEMEHT» CM. BUAELO?.

! MonHbiii TekceT BuAeo: https://youtu.be/CPsHF_uhu0Q?list=PLnWnOI4mleQ7Rupm8;j3LzpF03Nic42HID
2 https://www.youtube.com/watch?v=R3ffz6azjsI
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Renga npenoctaBnsfeT WHMXKEHEPY-KOHCTPYKTOPY 34aHUA U COOPYKEHUM
WHCTPYMEHTbI ANA aBTOMATU3NPOBAHHOIO NPOEKTUPOBAHMA MOHOIUTHBIX U COOPHbIX
eNe3006eTOHHbIX KOHCTPYKLWIA, METaN/IOKOHCTPYKLMIA U Ap.

OpraHu3oBaTb MNPOLLECC MPOEKTUPOBAHMA 343HUMA U COOPYKeHMW B Renga
BO3MOHO COBMECTHO C apXUTEKTOPAMU U UHKEHEePAMM MO BHYTPEHHUM CeTAM (CM.
pasgensl 3, 5 wu 6), B nocnegcTtBMM BO3MOMKHO BKAOUUTL  LMPOBYHO
MHPOPMALMOHHYIO MOAENb CMNPOEKTUPOBAHHOIO 343aHUA WUAN COOPYKEHMA B
KOHCONNAMPOBAHHYD WMHPOPMALIMOHHYID MoZenb O6bekTa cTpouTenbctBa (Cm.
pasgaen 8).

Mepen mM3yvyeHUMEemM pekomMeHZauunit no paboTe C OCHOBHbIMU MHCTPYMEHTAMM
ana pabotbl ¢ LMM KOHCTpyKTOpY, HEOHXOAMMO O3HAKOMUTLCS C MOJIOMKEHUAMM
pasgenos 2 un 3.

PacueTbl, KOTOpble TPebylTCA KOHCTPYKTOPY B MNpOLLecCe NPOEeKTUPOBaAHUSA,
AOMKHbI MPOU3BOAUTLCA B OTAE/NbHbIX CNEeuVann3MpoBaHHbIX Nporpammax (npwu
HaNMYUM TaKoOM BO3MOXKHOCTU, C ncnonb3osaHmem APl n popmara IFC — noapobHee
cM. nogpasaensl 1.2 u 4.5). Mpn 3TOM BO3MOMKHO MCNONb30BaTb AaHHble LIMM
(noapobHee 06 MHPopmauum B moaenu cm. n. 2.2.2), HaNnpPUMep, BbIrPy*KEHHbIE B
TabnnMyHbIN MawmHountTaemblr popmat CSV (cm. n. 7.1.3). Wnam HacTpausaTb
BblpaXXEHUA ONA CBOMCTB YMCNOBbLIX TUMOB AAHHbIX C MCNOAb30BaHUEM GoOpmyn M
Nony4eHNeM 3HauYeHUM BbluMCAeHUN ansa obbekToB UMM HenocpeacTBEHHO BHYTPM
Renga (cm. n. 2.5.3).

KaTtanorn obbekTtos, ctunei, cuctem (cm. noapobHee noapasaen 9.1) ana
MPUMEHEHMNA KOHCTPYKTOPOM MOKHO CKayaTb U3 OJHOMMEHHOro pasaena camnrtal.

Odopmnenune cneumnduKaLnii, BEAOMOCTEN U YepTexKen nponsBoantca B Renga
Ha ocHoBe UMM un paccmoTtpeHo B pasgene 7.

O peTanvsaumm  y310B  COMPAMEHUA  METANIZIOKOHCTPYKUMIM  CBeAeHMA
npusegeHsbl B N. 4.3.4. lnAa neyatn Ha ctaHKax YI1Y BO3ZMOXHO NPUMEHUTb 3KCNOPT B
noAxoAsaWwmmn TpexmepHblii ¢opmar, cm. n. 8.2.4.

[JononHuUTeNbHbIE BUAEOMATEPUAbI NPU PaboTe KOHCTPYKTOPa HaZ NPOEKTOM
B Renga cm. B pasgene YouTube-kaHana RengaBIM «Renga KoHcTpyKTOpY» 2.

BbinonHWTe nocneaoBaTeNbHO LWaru U3 pasaena cnpasku «epBblii MPOEKT B
Renga -> MMpoeKkTUMpoBaHME ene306eTOHHbIX KOHCTPYKUMN»® ana nepsBMYHOro
OCBOEHMA HaBbIKOB PaboTbl C UHCTPYMEHTaMM Renga Ana KOHCTPYKTopa.

! MonHbIl TeKeT cebiok: https://rengabim.com/katalogi/
2 https://www.youtube.com/c/RengaBIM/playlists?view=50&sort=dd&shelf_id=4
3 NonHbI TeKeT cebinkm: https://help.rengabim.com/ru/index.htm#project_Structure.htm
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Mporpamma Renga no3sonAeT NpoOeKTUPOBaTb MOHONUTHbIE XKene30beToHHble
KOHCTPYKUMW 343HUA  WIN  COOPY)KEHMA MO TEXHO/MOrMn WUHPOPMALMOHHOIO
MOLENNPOBAHNA N OPOPMNATL NPOEKTHYIO AOKYMEHTALMIO MapKu «KHK» Ha ocHoBe
MoLenu.

MaTepuranbl KOHCTPYKUMAM M apMATYPHbIM CTEPXKHAM CO343K0TCA C MOMOLLbIO
peaaktopos «MaTtepuanbi» U « MHOrOCNOMHbIE MaTepuanbl», CM. nogpasgen 3.3.

Kaxkablh CTUNb, NPUMEHSEMbIA B apMUPOBAHUKM, MOXKET COAep*KaTb Habop
HacTpaMBaeMbIx Nonb3oBaTesem cBOMCTB (cm. n. 2.4.5 n n. 2.5.3).

4.2.1 dopma KOHCTPYKUMiA

Hecywme w© camoHecywMe KOHCTPYKUMW  343HUA  WAWM  COOPYMKEHMUS
Moaenupytotcs B Renga MHCTpymeHTamu, 0B603HAaYeHHbIMM MMeHamMKU O6bEKTOB
npeameTHoMn 0b61acTi n 061aaaoWMMN COOTBETCTBYIOLWMMM NapamMeTpaMu.

OcCHOBHble pekomeHAauuu no pabote c MHCTPyMeHTaMu, Hambonee 4acTto
HEObXOAMMbIMU KOHCTPYKTOPY — TakKMMU KaK «banka», «KonoHHa», «JIeHTOYHbIM
dyHaameHT», «Ctonbuatbin pyHaameHT», «CrteHa», «[lepekpbiTue», «J1ecTHMUay,
«Manayc», «OrpaxgeHne» — npueegeHbl B nogpasgene 3.4.

®opmbl ceyeHunit 6anoK, KONOHH M NAACTUH (KOTOpPble MOrYT NOHAZ0OUTLCA NpU
MOZENMPOBAHMN 3aKNaZHbIX U34enii) onpeaensatoTca COOTBETCTBYIOLWMMM CTUNAAMM
(B TOM uncne co3gaHHbIMM C NpMMeHeHMeM peaakTopa «Mpodunm»). MpuHUMNbI
paboTbl C 3TUMM MHCTPYMEHTamMM NOoAPOOBHO PACCMOTPEHbI HaA Npumepe
MeTaNNOoKOHCTPYKun B N. 4.3.1 n 4.3.2.

MoHOANUTHbIE Kene306eTOHHbIE KOHCTPYKLUMWN CNOXKHON N YHUKaNbHOM dopMbl
MoryT 6bITb CO34aHbl HAOOPOM NOAXOAALLUX MHCTPYMEHTOB B cbopKe (noapobHee 06
NHCTpyMeHTe «Cbopka» cm. n. 4.2.7 u n. 4.3.3) c y4yeTom NpaBua MNOAPE3KU U

oTceyeHMAa 06bEMOB Pa3NNYHBIMK TUNAMKU 06BEKTOB B nporpamme (cm. n. 2.4.2).
3aTem HeobxoAMMO CKONMPOBaTb COOPKY B HOBbIM NPOEKT B NpocTpaHcTeo 3D BuAaa
M MPOU3BECTM IKCMOPT B OAMH M3 TBepAoTenbHblXx ¢dopmaToB (cm. n. 8.2.4).
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Cneayowmnm warom byaet mmnopt B UMM 343aHMA AN COOPYKEHUA TPEXMEPHOM
MOAENN YHUKANbHOM KOHCTPYKUWM B TBEpAOTENbHOM ¢dopmaTe B KayecTBe TvNa
obbekTa «3InemeHT». EcAM nnaHupyetcs u3MeHeHMEe TrabapuTOB YHMKANbHOM
KOHCTPYKLUMN, TO PEKOMEHAYETCA COXPAaHUTb ee OpUrMHa, CObpaHHbI B cbopKe ans
TOro, YTo6bl BO3MOXKHO ObI/I0 BHECTU U3MEHEHMA M MOBTOPUTbL NPOLLECC K PEMMMIOPTAN
ob6beKTa.

MoarotoBbTe 3aroToBKY Habopa OCHOBHbLIX KOHCTPYKUMA 34aHMA B BMAE

OTAE/IbHbIX 06BEKTOB, CO3A4aHHbIX C MOMOLLbIO CTaHAAPTHbLIX MHCTPYMEHTOB Renga.

x [+

- @ B0

KonoHHa

Bazogy,;
YPogey,,

-
JIeHTOUHbIN
¢yHaamer\x

MepekpbiTue \H

= /moqenmpym NAUTHBIN ¢=pr‘am9HT)/L4/V\
T A==
: /

Mo3KCNepMMEHTUPYIMTE C NapameTpamm KaxKaoro MHCTPYMeHTa npu co3aaHum
KOHCTPYKUMM A1 NOHMMaHUA UX NpeaHasHavyeHus. B cneayowmx nyHKTax JaHHOro
noApasaena Ha npumepe 3Toro Habopa byayT paccMOTPeEHbI cNocobbl apMUpPoBaHUA
KOHCTPYKLMN.

4.2.2 Knaccbl apmatypbl

Mepen Tem, Kak paccmaTpuBaTb CMNOCOObI APMMPOBAHUA KOHCTPYKLUMNA,
cywecTsytowme B nporpamme, Heob6xoaAMMO BCMOMHUTb OCHOBHbIE NpaBuaa pPaboThbl
co ctunamum B Renga (cm. n. 2.3.1).
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OTHOCUTENBHO apPMUPOBAHUA KOHCTPYKUMI HEOBXOAMMO MOMHUTb, YTO MNpwU
CO34aHUMN CTUNA apPMaTypHOro usgenva (KOTopbIM MOXET ObiTb apMaTypHbI
CTEPXKEHb — MPUMEHAEMbIN BO BCEX CYYAAX apPMUPOBAHMA B MPOrPaMMme, KapKac nau
CeTKa — NPUMEHAEeMble NMpuM aBTOMATU3UPOBAHHOM apMUPOBaHUK, cm. N. 4.2.3)
NPOUCXOAUT BbIOOP paHee Co34aHHOro CTUAA KAacca apmaTtypbil.

24 Vnbopmanua o npoexte

@ Marepuansi

& Mmorocnolineie MaTepnansi
ilb
5,:-:! Mpogunn

+ B 7 x P dunsrpei

& Knacco! apmMarypsl X

AS00C BpemenHoe conpoTnsnenue paspuisy: 600,00 Ma Bl Ceoficrea o6uextor
A-l (A240) [ Crunu okHa

A-ll (4300) B Cruan gsepn

A-lll (A400) 23 Crunu 3nementa
A-IV (AB00)

A-V (A8D0)

A-VI (A1000)
AT-IIIC (AT400C)
AT-IVC (AT600C)
B500C

[T Crunu konokHe:

1’ Crunu Bankn

@» Crunan naacTvme
Aptauposarine b Knaccer apmatypet

@ Crunm cuctemer % ApwmatypHbie nspenun <&
Tpy6onpoeoaHeIe CUCTEMBI » §f Crunn apmuposanna

e "

BosgyxoBogHsie cucTembl » T CTunm apMupoBaHia coeanHeHmit

INEKTPUYECKNE CHCTEMBI 4

Odopmnerne »

0K Otmena

Ha oCcHOBHOM MaHenun oTKpouUTe MeHto «YnpasaeHue ctunamm -> Knaccobl

apmaTypbi». PaccMoTpuUTe CMMCOK CTaHAAPTHbIX CTUIEM KNacCoB apmMaTypbl, KOTopble
COAEPKUT WabIoH, MO KOTOPOMY CO343ETCA HOBbIM NPOEKT MO yMOYaHMI0. Knaccbl
apmatypbl ob61azatoT napameTpom «BpemeHHoe conpoTMBAEHME Pa3PbIBY».

Mp1 HEOB6XOAMMOCTU BHECEHMA B CMMCOK MUCMOAb3YEMbIX B MPOEKTE K/I1accoB
apmMmaTtypbl HOBOro: co3gaite «HOBbI Knacc apmaTtypbi» WAM BOCMONb3YyMTECH
KomaHaomn «[ly6nnpoBaTtb U3 cyliecTBytowero». IonoNHUTb CNUCOK CTUIEN K/1aCcCOB
apMaTypbl BO3MOXHO M B npouecce pabotbl Hag UMM. Mpumensaite wabnon® c
NMPOKATOM apMaTyPHbIM A1 Kene3obeToHHbIX KOHCTPYKuui no FOCT 34028—2016.

4.2.3 Cnocobbl apMUPOBaAHUA KOHCTPYKL M4
B nporpamme Renga cyuiectsyeT ABa cnoco6a apMUPOBAHMA KOHCTPYKLIMIA:
1 — ABTOMaTusupoBaHHoe (n. 4.2.5).

2 — ApmupoBaHue oTaeNbHbIMU CcTEPXXHAMM (N. 4.2.6).

! MonHbIl TeKeT cebikm: https://t.me/renga_bim/278
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[1Ba yKasaHHbIX cnocoba apmMpoBaHUA BKAKOYAlOT B ceba cneayolune Buabl
apMMUpPOBaHUA:

¢ Mapametpuyeckoe apmupoBaHue (NapameTp cTmaa «Cnocob apmmMpoBaHMA»
= «[lapameTpuyeckumu ceTkamm» unun «lMapameTpuyeckMMmn KapKkacamu») — BuA,
aBTOMAaTM3MPOBAHHOIO APMMPOBAHUA, MPU KOTOPOM NPOU3BOAMUTCA aBTOMATMYECKAnA
pacKknaaKa apMaTypHbIX CTEPXKHEN B KOHCTPYKLMWN B 3aBUCMMOCTU OT ee rabapuTos U
3apaHee YKa3aHHbIX MOJIb30BaTe/iIeM MapaMeTpoB: AMAMETPOB, LIAroB, HaAN4UA
BbIMYCKOB apmaTtypbl U T.4. Packnagka npou3BoguMTcA B COOTBETCTBUM C Habopom
npaBuA, 3a10XeHHbIX B cuctemy Renga cornacHo CIM 63.13330.2018' «BbeToHHble
LWar
OTCUYMTBLIBAETCA OT KpaA KOHCTPYKUUM BAONAb MNONOXKUTENbHOINO Hanpas/ieHuA

}enesobeToHHble  KOHCTPYKUMW. OCHOBHbIE  MOJIOKEHUAY. cTepHeu

rnobanbHbix ocert moaenu X, Y u Z, npu 3TOM KpanHuin 4060pHbIN Wwar popmupyeTca
ncxogAa ns rabaputa apMuUpyemoro 3sieMeHTa.

1T
2 Ctuan apMmmupoBaHua X

+ B 7 x

Crena v MapameTp 3Ha4YEHNE

Obuwme

Jee cetrn 200x200

Aee cetin 200x200 ¢ Bpinyckann
Aee cetrm 300300

Opana ceria 200x 200

Opna cerra 200x 200 ¢ Beinyckamn
Opana ceria 300300

Packnagka kapkacos KM 3500x150

Packnagra cetor C 15003000

JaLMTHEIA Coii 23 MM

Cnocof apMuposaHna i TapaMETPMYECKI MW CETKAMI

Brinycikmn Her

CeoBogHem koney apmatypel 23
Cocras apmupoeanna Bce obbekThl
ApmatypHas cetka
Koawuecteo ceTok 2
3ALLNTHEIA Cnoi 25
MpogoneHbid apmatypHbii .. =12 A400
Lar npogonsHen crepsren 200
Monepeybii apMaTyprbli .. =16 A400
Lar nonepeynen crepsren 200
TexHonornyeckas apMarypa
ApMaTypHBIA CTEpHEHD 28 B300C
Lar no gnuHe 600 MM

Yncno crepsHeid no eeicote 3

oK OTnenHa

e PaccraHoBKa

apmMuMpoBaHUa» = «PacknagKa apmaTypHbIX KapKacoB») — BUA aBTOMATU3MPOBAHHOTO

apMMpoBaHUA, NpU

apMaTypPHbIX KapKacoB B KOHCTPYKLUMM B 3aBUCUMOCTM OT ee rabapmntos 1 rabapmrtos

apMaTypHbIX

KOTOpoM

KapKacoB (napameTtp

nponssoanTca

! MonHbIl TekeT cebikm: https://docs.cntd.ru/document/554403082
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CO34QHHOr0 NO/JIb30BaTe/NIeM KapKaca, a TaKXe VYKasaHHbIX MNapameTpoB
PacnoNOXEeHNA KApKAaCcoOB B KOHCTPYKUMMU. PaccTaHOBKA OCYLLECTBAAETCA OT KpaA
KOHCTPYKLMWN BAOIb MONOKUTENbHOIO HanpaBaeHUA rnobanbHbix ocent moaenu X, Y
nZ.

e PacknapgKka apmatypHbIX ceTok (mapameTp ctuna «Cnocob apMupoBaHUA» =
«Packnagaka apmaTypHbIX CETOK») — BUA, aBTOMATU3MPOBAHHOIO apMMPOBaHUA, NpU
KOTOPOM MPOM3BOAUTCA aBTOMATMYECKAA pacKaagKa apMaTypHbIX CETOK B
KOHCTPYKUMM B 3aBUCMMOCTM OT ee rabaputoB M rabaputoB CO34aHHOM
NONb30BaATE/IEM CETKM, a TaK)Ke YKa3aHHbIX NapamMeTpoB pPaACMO/IOKEHUA CETOK B
KOHCTPYKUMKU. PacknagKa OCYLLEeCTBAAETCA OT KpaA  KOHCTPYKUMM  BOONb
NOJIOXKUTENIbHOIO HanpaBaeHua rnobanbHbix ocer moaenn X, Y n Z.

e ApmupoBaHMe COegUHEeHWI — BWUA aBTOMATU3MPOBAHHOIO apMMPOBaHMA,
npu KOTOPOM MPOU3BOAMUTCS aBTOMaTUYECKOE apMMPOBaHUE COeAMHEHUS CTEH B
3aBMCMMOCTM OT ero rabaputos, KoHourypaumm (KpectoobpasHoe, yrnosoe, T-
06pasHoOe) M HACTPOEHHbIX MONb30OBaTe/NieM MapamMeTpPoB: LWAros, AWaMeTpoB
apmaTypbl U T.A.

e ApMMpOBaHUE OTAENbHbIMWU apMaTYPHbIMU CTEPXKHAMU — BUA, KPYYHOTO»
apMMpPOBaHUA, MPU KOTOPOM apMUPOBAHME MNOMELLAeTcs B MOAENb B BuAe
OTAE/IbHOTO apMaTypHOro CTEPKHA WAKW TPYNMbl apMaTypHbIX CTEPXKHEW B BuAe
eauHoro obbekTa (rpynnupysa OTAeNbHble CTEPXKHU B COOPKE C BO3MOMKHOCTbIO
MCNONb30BaTb  B/IOXEHHble  COOpPKKM). B oTiMuMe  OT  BblleyKa3aHHbIX
aBTOMaTU3MPOBAHHbIX BUAOB apMUPOBAHMA, Takana apmaTypa ABAAETCA OTAE/bHbIM
06BbEKTOM B mogenu (unn B cbopke) — He NPUHAANENKUT KOHCTPYKLMKN, NMONHOCTbIO
3aBUCUT OT NO/1b30BATE/IbCKOM HACTPOMKN rabapmTOB U PaCnoONOKEHUSA B MOAENMN.

ABTOMATM3NPOBAHHOE apMMpPOBaHME (NapameTpuyeckoe apMUPOBaAHMUE,
PacCTaHOBKA apMaTypPHbIX KAPKACOB W PacKkiaZKa apMaTypHbIX CETOK) peannsyetcs 3a
cYeT NpMmeHeHua «CTUNA apMUPOBaAHUAY» OMNpeaeNeHHOro TMNa KOHCTPYKUMK (Cm.
n. 4.2.5) n TpebyeT npeaBapUTENbHOM HACTPOMKU UCNONb3YEMbIX COCTABAAIOLLMNX:
apMaTypHOro CTepXHA, Kapkaca M CeTKM (crpynnuMpoBaHbl B Habope cTunein
«ApmaTypHble nsgenuar», cm. n. 4.2.4).
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& M
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Crera v| | Mapamerp 3rauerine [ Cooficraa obuexror
Crena O6uve [ Crvam okwa
Kenotna JawunTHbi cnoi s Tan B crunm asepn
Mepexpemie Cnocab aprnposanis Mapanierpuseckimn cereanin @ Cruwnm snemerta
Mpogu Beinycki Her [ Crunm konomksi
ik " i 8 Crwnm Gankn
poess’sicrene o TopLam 100 hina B Cronu nnacTumb
Ettsbriamiie feppaiess [T T p——— 5 i Apmnposarme b B Knaccw apuatyper
lesronmnsii dpynpancit Cotinbankng Bee oBvexrel & Crwnn cucremsi E Apmaryprsie waenns
ApmarypHas cetka TpyBONPOBOAHBIE CUCTERbI » £ Cronm apmmposaris
KonuuecTsa cetox 2 Bo3yxOBOAHSIE CUCTEMS! » T CTUAM 3pMNPOBIHUR COBAMHEHMIT
awmtHei ciof 5 3nexTpuueckue cucTemsl v
| MpogonsHeii apuaryprs crepwers <12 4400 | —— N
Lar npoaseHen: crepireit 200 .
| Monepesmii apmaryprii creprens 16 A0 |
Lar nonepeuen: crepkreit 200 am

TexHoNOrMUEeCKas apMaTypa

| Apuarypreii crepxens 28 BS00C |

Wlar no anare 800 .

oK Ommena

«CTMnb apmupoBaHUA coeAMHEHUU» TpebyeT MNpeaHaCTPOMKM apMaTyPHbIX
cTepkHel (M3 Habopa cTunei «ApmaTypHble usgenma», cm. n. 4.2.4).

- Ba D P
B2 Wriopmaumna o npoekTe
& Matepnank
- o E Muorocnoiineie maTepnans:
&) Cruam apMupoBaHuA coeauHeHWi X 5
2 Npoguan
+ B 7 x B dunerpm
Crena- CTena . Mapamerp e E CeolicTea obnekToB
[E Crnw okna
Coegurenwne 400 Obume
Coegurierne 600 simycx 300 CocTae apmupoBanna Bce obwekro IEJ Crunum gseput
Bhinycxu Her & Crunw snemenTa
I8 BEEpX 100 MM t? Cronn KonoHHe!
MpoAoAsHasA apMaTypa M Crnw Banan
| ApMaTypHEIN CTERXKEHE 1 220 A400 i‘ Cranm nnactirsl
MonepeuHan apMaTypa Apmnposanne Y B8 Knaccwl apmatypel
LnnHa seinycka B creHy 400 M d 7 Crm cucrems @2 ApmatypHble usaenna
| ApmaTypHeI cTEpKEHE 212 AJ0D TpyBonposoaHble CHCTEMBI ¥ F Crunm apmuposarivg
Bo3ayxoBogHbIE CUCTEMBI » 7 Crvnm apupoBaHis coeanHeRmii
3NEKTPMUECKUE CHCTEMEL »
Odopmnenne 14
OK Ormena

«CTMNAb  apMaTypHOro  CTEPXKHA»,  KOTOPbIM  NPUMEHMM WU ANS
aBTOMATU3MPOBAHHOIO, M ANA  «PYYHOro» apMUPOBAHMA  OAHOMMEHHbIM
MHCTPYMEHTOM TpebyeT npeaHacTPOMKN (€CNU HYXKHbIX CTUIEN HET B CTaHAAPTHOM
Habope cTunel wWabnoHa nNPOEKTa) KNaccoB apmaTypbl M maTepuanos (npu
HeobxoaAMMocCTK LBeToBON AudpdepeHuMaUnmM apMaTypPHbIX CTEPXKHEM Pa3NMUYHbIX
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[NaMeTPOB, MaTepuan TaKKe MCNoNb3yeTca ANA 3TOM Uenn — uBeT 3aj4aeTcA B
napameTpax Ucnosb3yemoro matepmana, cM. nogpasaen 3.3).

= S A o
@-m MR @ - il o )
28 Vndopmauma o npoekre
&2 Matepnansl
5 [ Muorocaoiinsie matepuans
5! ApmaTypHble uigenva X 2 Npogwmm
P P‘? GuaeTpel
E,} CeoricTea obnekTos
| ApmMaTypHBIi CTEpHEHD - Mapamerper | CeoiicTea
e - E Crunm okna
28 A400 Mapametp 3HaueHue Il Crinw asepu
=8 B500C [Muamerp 8,00 " @) Crunn anementa
210 A4DD Knacc apmatypsl A-lll (Ad00) [? CTHAKW KONOHHE!
12 A400 Marepnan iCrans M Crunn Ganin
16 A400
e B Crunn nnacturel
=20 A400
Apmmposarne ¥ B Knaccol apmatyper
& Crnan cucremsl ﬁ}' ApuatypHbie usaenma

A
TpyBonpoBoAHEIE CHCTEME ¥ Crwnn apmposatus

= o
BO3AyXOBOAHBIE CUCTEMEL P T Crunn aprmnposanna coeauHerni

INEKTPHYECKWE CHCTEMBI »

Odopmnenne 4

OK Ormena

Mcxoaa M3  nepeymcneHHbIXx crnocoboB M BUAOB apmupoBaHuA, Renga
npefocTaBAseT  BO3MOXHOCTb  MPOMU3BOAUTbL  KOMIJIEKCHOE  apMUpOBaHue
YKa3aHHbIX TUNOB KOHCTPYKUMA cneayowmnmm KombuHaumamm (3Hak / obosHayaet
B3aMMO3aMeHAEMOCTb CnocoboB):

e (CreHa M coeguHeHue CTeH:

OCHOBHOE WAN  KOHCTPYKTMBHOE apMUpOBaHME: aBTOMAaTU3UPOBAHHOE
apMMPOBaHNE MNapameTPUYEecKMMKN ceTKamu / aBTOMaTU3MPOBaHHaA PacCTaHOBKA
apMaTypHbIX CETOK / aBTOMaTM3MpPOBaHHaA pacCTaHOBKAa apMaTypHbIX KapKacos / npw
HaNMYUM HEOBXOAMMOCTN — «PYYHOE» APMUPOBAHUE OTAENbHbIMW apMaTypPHbIMU
CTEPXKHAMM UNU CTEPIKHAMM B COOpKe.

+ PacueTHoe ycuneHue: «BPYYHYIO» OTAE/IbHbIMU apMaTYPHbIMU CTEPXKHSAMU C
NMOMOLLbIO OAHOUMEHHOIO MHCTPYMEHTA.

+ YcuneHne OBEPHOro M OKOHHOro npoema (NpumeHAeTcs M NpMBA3aHO K
npoemy, CMOAENUPOBAHHOMY C MOMOLLbIO UHCTpyMeHTa OKHO wunu [Bepb):
aBTOMaTU3MPOBAHHOE APMWPOBAHME PACKNAAKON napameTpuyeckmx / roTosbixX
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KapKacos / npu Hann4ymm HeobxoaMMOCTU — «Py4HOE» apMMpPOBaHNE OTAE/bHbIMU
apMaTYpPHbIMU CTEPXKHAMM MU CTEPIKHAMU B cOOpKe.

+ ApMUpOBaHME CTEHOBbIX COEAMHEHUN (NPUMEHSETCA K COeANHEHUID):
aBTOMaTM3MPOBaHHOE MapaMeTpuyeckoe apmupoBaHue [/ nNpu  HanuMuum
HEOHbXO0AUMOCTUN — K PYYHOE» apMMUPOBaAHME OTAENbHbIMM aPMATYPHbIMM CTEPIKHAMM
WK CTEPXKHAMM B cOOpKe.

e JIeHTO4HbIN 1 cTONBUYaATLIN PYHAAMEHT:

OCHOBHOE WAM  KOHCTPYKTMBHOE apMMpOBaHMeE: aBTOMATM3MPOBAHHOE
apMMPOBaHME NapaMeTpUUYECcKMMM KapKacamu / aBTOMATU3MPOBAHHAsA packiagka
apMaTypHbIX CETOK M KapkacoB / Mpu HanuMuMm HEOobXOAMMOCTU — «pPyd4HOEe»
apMMUpoBaHME OTAENbHbIMW aPMATYPHBLIMU CTEPKHAMU AN CTEPKHAMM B COOpKE.

+ PacyeTHOe ycuieHUe: «BPYUYHYHO» OTAE/IbHbIMU apMaTyPHbIMU CTEPIKHAMM C
NMOMOLLbIO OAHOMMEHHOTO UHCTPYMEHTA.

e [lepekpbiTue:

OCHOBHOE WM  KOHCTPYKTMBHOE apMUpOBaHME: aBTOMATU3UPOBAHHOE
apMMPOBaHWE MapaMeTpPUYeckUMmn ceTkamu / aBTOMaTM3MPOBaAHHAaA packaagKa
apMaTypHbIX CETOK / NpW Hannuunm HeobXoAMMOCTU — «PYYHOE» apMMPOBaHUE
OTAE/IbHbIMU aPMaTYPHbIMU CTEPKHAMM UNU CTEPIKHAMM B COOpKe.

+ PacueTHoe ycuieHue: «BPYYHYIO» OTAE/IbHbIMU apMaTYPHbIMU CTEPXKHSAMU C
NMOMOLLbIO OAHOUMEHHOIO MHCTPYMEHTA.

+ YcuneHue oTBepcTMA (MpUMEHAETCA U NPUBA3AHO K  OTBEPCTUIO,
CMOAEeNNPOBaHHOMY C NMOMOLL,bIO OAHOWUMEHHOTO MHCTPYMEHTa):
aBTOMAaTM3MPOBAHHOE aPMUPOBAHME PaCKIaAKoW napameTpuyeckux / roToBbIX
KapKacos / npu Hann4ymm HeobxoaMMOCTU — «Py4HOE» apMMpPOBaHNE OTAE/NbHbIMU
apMaTYpPHbIMU CTEPXKHAMM MU CTEPIKHAMU B cOOpKe.

+ Cnocob ycuneHus KpaeBbiX Y4aCTKOB MUT — KOHTYPHOE apMUPOBaHME NANUTbI
C MOMOLLbIO NOCTPOEHMA YCUNEHHOTO OTBEPCTUA BOKPYT NEepPeKpbITUA.

e KonoHHa:

OcHOBHOE 1AM KOHCTPYKTMBHOE apMunpoBaHme: aBTOMATU3INPOBAHHOE
napametTpmnyeckoe apmmpoBaHune / dBTOMAaTU3NPOBAHHAA PACCTAHOBKA apMaTypPHbIX
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Kapkacos / npuM HeoBXOAMMOCTM — «PY4YHOE» apMMPOBaAHME OTAEe/IbHbIMM
apMaTYpPHbIMU CTEPXKHAMM MU CTEPIKHAMU B cOOpKe.

+ PacyeTHoe ycuneHne (K npumepy, HECMMMETPUYHOE PACMOONKEHME
nonepeyHom apmaTypbl KONOHHbI): KPY4YHOE» C NMOMOLLbI OTAENbHOIO apMaTypPHOro
CTEP)KHA UK CTepKHel B cbopke.

e pBanka:

OCHOBHOE WM  KOHCTPYKTMBHOE apMUpOBaHME: aBTOMATU3UPOBAHHOE
napameTpuyeckoe apMmmnpoBaHue / aBTOMaTU3MPOBaHHaA PacCTaHOBKA apMaTypHbIX
Kapkacos / npuM HeoBXoAMMOCTM — «PY4YHOE» apMMPOBaHME OTAEe/IbHbIMM
apMaTYpPHbIMU CTEPXKHAMM MU CTEPIKHAMM B COOpKe.

+ PacyeTHoe ycuneHune (K npumepy, HECMMMETPUYHOE PaCcrooKeHue
nonepevyHom apmaTypbl): KPy4YHOE» C MOMOLLbIO OTAENbHOTO aPMATYPHOTO CTEPIKHS
NN cTep»kHen B cbopke.

e JlecTHMUA, NAHAYC U ApYyrye TUNbl 06beKToB (Hanpumep, «ANeMeHT»):

[laHHble 0ObEeKTbl apMUPYIOTCA TOIbKO «BPYYHYIO» C MOMOLLbLIO OTAE/bHbIX
apMaTypHbIX CTEP)KHEW WM CcTep)KHelr B cbopke (BNOXKeHHbIX cHopKax),
aBTOMATM3MPOBAHHOE apPMMPOBAHME [AaHHbIX TUNOB OOBLEKTOB B CUCTEME He
npeaycMoTpeHo.

4.2.4 ApmatypHble nsgenua: CtepxXeHb, KapKac, ceTka

ApmaTypHble U3[enua BK/OYAOT: apMaTypHble CTepXHU (OTHOCATCA K TUny
0bbeKkTa «ApmaTypHas AeTanb», UYTO BaXHO nNpu crneuuduuMpoBaHUU U
0bOpPMNEHUN YepTeKen, CM. pasgen 7; NPUMEHAITCA NpyU aBTOMaTU3MPOBAHHOM
apmupoBaHun — cm. N. 4.2.5; n Npu apMUPOBAHUN OTAENbHbIMU CTEPXKHAMU B
moaenn u cbopke — cm. n. 4.2.6), apmaTypHble KapKacbl 1 apmaTypHble CETKM
(NpMMeHsATCA TOIbKO NPW aBTOMATU3MPOBAHHOM apMUPOBaHUN).

Mepes Tem KaK MNPOM3BOAWUTbL HACTPOMKY CTUIEW apMWUPOBaHMA AONs
aBTOMAaTM3MPOBAHHOIO apMMPOBAHMA: NAPaMETPUUYECKOTO U B BUAE PACKNALKM CETOK
M  KapKacoB, HYXKHO HACTPOUTb CMWUCKM NAAHUPYEMbIX ANA WCNONb30BaHMUA
apmaTypHbix usgenuin. Co3gatb M 3aTeM MPUMEHUTb HOBbIA CTUAb AapPMaTypPHOro
n3aenuns BO3MOXKHO TaKXKe U B 110601 MOMEHT npoLecca NpPOeKTUPOBaHMS.
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22 Vndopmauma o npoexre
& Marepnane:
f.‘l ApmaTypHble u3aenma X E Muorocnoiitbie matepnane
2 Npoduan
+ B 7 x =
| Apratypran cerka v| | Mapamerps = Crofiersa [& Cociicrea obverros
| ApaTypHBiii cTepsiens [ Crunm okma
— e Mapamerp 3rauerine
| ApratypHeIfi kapkac B Crunu asepn
I OBume
| Apmatypran cerka @3 Crunm snements
; - Mapka
C 1500%3000 T 600,00 (? CTWAm KeneHHe!
e
Wi 200,00 I.h Crunu Bankn
g
P i @& Crinm nnacTimel
Apnnpoearine » B Knaccer apmatypel
TpoaonbHas apmatypa cetku
= i
ApuaTypHeI cTEpKEHD 210 A400 &G cncrese i Apuarypre usgenin
e Ciemtie 150,00 TpyBonposoansie cucrenl » 1 Crinm apuuposani
BosAyXOBOAHEIE CHCTEMBI » 7T Crunm apumposariun cospnmernli
InecTpuueckue cucrembl »
TMonepeuHan apMatypa ceTku
ApraTypHBii cTepKeHs 210 A200 Odopunerne 4
War crepxreii 150,00
oK Oruaena

Ha ocHOBHOM naHenu OTKpoUTe MeHl «YnpaBneHue CcTUaaAMKU ->
ApmatypHble usaenuax». MooyepeaHo BbibUpaa TN M3Aenma, 03HAKOMbTECb CO
CTaHAAPTHLIM HAbOpOM CTUNIEN, KOTOPbIM nNpeaHacTpoeH B cucteme Renga, u
CMUCKOM NapamMeTpoB, KOTOpPbIe 33Aat0TCA ANA KaXKA0ro Tuna usgenus.

[Onsa Toro 4to6bl YBMAETb PACMONONKEHHbIE BHYTPU KOHCTPYKUMIA apMaTypHble
nsgenus B Moaenn, moaenn cbopkM, Ha nnaHe YPOBHSA, paspese, uepTexke
HeobXxo4MMO NPUMEHUTb BM3Yya/bHbI cTUAb «KapKac» (noapobHee cm. n. 2.4.4 n n.
7.2.4).

4.2.5 CTtnam apMmmpoBaHUA KOHCTPYKLUUN

CTunb apmupoBaHuA npeacTasnsaetT coboit Habop nNpaBwu/a, OCHOBAHHbLIX Ha
HOPMax MPOEKTUPOBAHMA KeNe300eTOHHbIX KOHCTPYKUMA W  HAcTpamBaembIX
nosnb3oBaTenem (AuameTpbl, Warn apmaTtypbl, 3alUTHbIA cnon BeToHa, Hanuuue
nonepeyHom N TeXHONOTrMYeCcKon apmatypbl U T.4.). Mpn NPUMEHEHUN K OODBEKTY
onpeaeneHHoro TMnNa  CTWAb  AaPMMPOBAHWA  MNO3BOJIAET  KOHCTPYKTOpPY
aBTOMaTM3MpPOBaTb CBOM [EWCTBMA MO apMMPOBAHWUIO, HacTpauBada MpasBuia B
napameTpax CTUAS AN COOTBETCTBUS KOHCTPYKTUBHbLIM U PacyeTHbIM TpeboBaHMAM
NpW aBTOMaTUYECKOM pacKknaaKe no rabapntam KOHCTPYKLUUMN.
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Mepen NpMMeEHEHMEM CTUAS aPMUPOBaHMA cneayeT ybeantbca B TOM, YTo 6eTOH
nnu xxene3obeToH Ha3Ha4YeH B KavyecTse 6a30BOro cN10A MHOrOCIOMHOrO MaTepuana
MHOFOC/IOMHOM  KOHCTPYKUMM (TUnbl  06bekToB «CTeHa» w  «llepekpbiTe;
Ha3HayeHWe maTepuana cm. nogpasgen 3.3). UmeHHo ana 6a3o0Boro cnoA nporpamma

NPOU3BOANT apPMMPOBaHME OOBEKTA C MOMOLWbIO CTUAA apmMupoBaHua. [ns
OZHOCNOMHbIX KOHCTPYKUMA (TMna «KonoHHa», «banka» u ap.) cnegyet HasHAYUTL
maTtepuan «betoH» nnu «enesobeToH».

[nsa BocnpousBeAeHUA MNPAKTUYECKUX MNPUMEPOB, PACCMOTPEHHbIX Janee,
NoHagobuTca NpocTas 3aroToBKa KOHCTPYKUMIA B mogenu (cm. n. 4.2.1).

ApmuposaHue CTeH:

ApMUpOBaHME CTEH MapaMeTPUUYECKMMU CETKAaMKU NPOU3BOAUTCA CUCTEMOWN B
COOTBETCTBUM C HAaCTPOMKOM NO npaBuay, ykazaHHomy B n. 10.4.3 CM 63.13330.2018:
«CTeHbl apMUpPYIOT BEPTUKA/IbHOM U TOPU3OHTAIbHOM apMaTypPOM, PacnoNOKEHHOM
CUMMETPUYHO Y BOKOBbIX CTOPOH CTEHbI, U MONEPEYHbIMM CBA3AMU, COEANHAOLLUMM
BEPTMKANbHYIO M TOPU3OHTaNIbHYIO apMaTypy, PAaCNONOXKEHHYHO Y NPOTUBOMNO/IOMKHbIX
HGOKOBbIX CTOPOH CTEHbI».

1 — Ona Toro, 4tobbLI NPUMEHUTL CTUAb APMUPOBAHMA K OOBEKTY B BUAE:
napameTpPMUUYECKOM CETKN MK PaCKNaAKM apMaTypPHbIX U34EeNMIN B BUAE KaPKACOB UIN
CETOK, HYXXHO BblbpaTb 06BEKT M B €ro napameTpax oTobpas3aTca AOCTYNHbIE ANA HEro
CTUNU apMUPOBAHUA. M301MpyITe ABe CTeHbl (BbiIbepuTe CTEHbI U, LLEIKHYB MO 0A4HOM
N3 HUX NPABOM KHOMKOM MbilK, BbiIbepuTe KomaHAay «M3011MpoBaThy).

2 — nAa co3aaHMA HOBOroO CTUAA apMMpPOBaHUA BblbepuTe CTPOKY «pyroi» B
napamertpe cteH «CTU1b apMUPOBaAHUAY.

3 — Cos3paliTe HOBbIA CTU/Ib APMUPOBAHUS U HACTPOMTE ero napameTpbl B
COOTBETCTBUU C AENCTBYIOLMUMMU NPOEKTHBIMWU HOPMaMK (ABOMHOM LWENYOK NpaBoi
KHOMKOW MbILLM NO3BONSAET HayaTb peflakTMPOBaHMe 3HaYeHMA NapameTpa).

B nepsyto oyepeab ycTaHOBUTE 3HaYeHMe napameTpa «Cnocob apmuposaHua»
B NoosKeHue «MNapaMeTpuyeckMmm ceTkamm».
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CornacHo CM 63.13330.2018 «BbeToHHble N ene3obeTOHHble KOHCTPYKUUW.
OcHoBHble nonoxeHua» (ganee CM  63.13330.2018) pna  cTeHbl AaHHOM
KOHUrypaumm TonwmHom 200 mm:

® 3alMTHbINM caoM (NapameTp «3aWmUTHbIN cnoii») 3.ci. = 30 MM (n. 10.3.2),

® MWHMMAaNbHbIA NpoueHT apmuposanmna (n. 10.3.6) us = 0,1% = Agpin =
Us'bhg 0,1%-:100cM:20cM 2

= = = 2 CM” — MMHMMANbHAA MOWaAb APMMUPOBAHUA
100% 100%

ceyeHunAa,

® PACCTOAHMA MEeXAY CTEPXKHAMM NPOAOAbHOM apmaTypbl 50 MM < S < 400 MM
(n. 10.3.5 u 10.3.8) — napameTpbl «wWar NPOAOAbHbIX CTEPXKHEW» MU «war
nonepeyYHbIX CTEPXKHEU» apMaTypPHOM CETKM NPUHMUMAETCA paBHbimn 400 mm.

Ona ynoBneTBOPEeHMA MUHUMANbHOM NAoOWaAN apMUPOBAHMA C NOCTAHOBKOWM
apMaTypHbIX cTepXHen ¢ warom 400 mm (3 cTepHs Ha 1 NOroHHbIA MEeTp cevyeHus)
Tpebyerca  pguametp apmatypel d =10mM A —III (A400) (napameTpbl
«MpoAoNbHLIA apMaTypHbI cTep)KeHb» (ropu3oHTanbHbIM) U «lMonepeuHblit
apMaTypHbIN cTep)KeHb» (BepTUKaNbHbIN)).

TaK KaK A/IMHa MOHOJIUTHOM CTEeHbl COCTaBAsAeT MeHee 6 M, MPUHUMaeTcA
PaccToAHME CTepXHs OT Topua cTeHbl 15 mm (napameTp «CBO6OAHbLIN KOHel,
apmartypbi»).

CornacHo n. 10.4.3 CIl 63.13330.2018 pacctaBbTe COeAMHUTENbHYIO
(TexHonormnyeckyto) apmaTypy (napametp «CoctaB apMUPOBAHUA» AO0NXKEH ObITb B
nonoxeHmn «Bce 06bBEKTbI») B KayecTBe MonepeyHbIX CBA3eM, coeauHAoWMX
BEPTUKANbHYIO M TOPU3OHTA/IbHYHO apMaTypy, PAaCMOJIOKEHHYIO Y NPOTUBOMNONOKHbIX
HGOKOBbIX CTOPOH CTEHbI — 2 NapaMeTPUYECKUX CETKU CTUNA apMUPOBaHUA (napameTp
«KonunuectBo ceTok» paseH 2). Cneays pekomeHZaumsam AOKYMeHTa «YKasaHua no
NPOEKTUPOBAHUIO (GMKCATOPOB OAHOPA30BOr0 MCMNO/Mb30BaHMA», 3afdanTe Aans
TexHosormyeckom apmatypbl guametp 6 mm Al (A240) (napametp «ApmaTypHbIA
CTEepPKeHb» COeaUHUTENbHOMU (TEeXHONIOrMYecKoi) apmaTtypbl), C WArom no AjuHe
(napameTtp «LUar no aanHe») n BbicoTe 800 mm (Luar CTeP*KHEN NO BbICOTE, PaBHbI
800 mm, obecneymnBaeT 3HaYeHMe NapameTpa «HnUcno crepkHel No BbicOTe» paBHOe
2).

4 — lMopateepante co3faHWe W NPUMEHEHWE CTUAA BblOpPaHHbIM CTEHAM
HaxkaTuem KHonku OK. Pe3ynbTaT npMmeHeHNA HacTpoeK CTUAA apMUPOBaHKA «/[lBe
ceTku 400x400*» oTobpasutcas B mMoaenuM — CUCTEMa NpPOU3BeAeT pPacKNaaKy
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apmMaTypbl C Y4€TOM TEeOMETPUYECKON KOHPUrypauum cTeH. Takum obpasom

BbIMOJZIHAETCA apmMmunpoBaHne  CTeH B COOTBETCTBUU C KOHCTPYKTUBHbIMU

TpeboBaHnAMM Hopm. CTUIb apMUPOBAHMA TaKKe MOXKeT ObiTb HacTpoeH B
COOTBETCTBMM C pacyeTHbiMM TpeboBaHMAMM MOC/AEe NPOBEAEHUA pacyeTa U
yCTaHOBAEHUA Tpebyembix NaoLWaaen apmMmaTypbl NP ee PaBHOMEPHOM pacCTaHOBKe.

%) Npocrasn sarotoska XKEK - Renga Structure
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Otmera

@)

~~ ApMUpPOBaHUE COeAUHEHUA CTEH:

O6paTnTe BHMUMAHUE, YTO Pa3Mepbl NPU3MbI 3e/1€HOT0 LiBeTa, OTobparkatoLen
coeguHeHue cteH (npuama obpasyetca nNpu coeauHeHun 6a30BbIX UHWUIA CTEH),

CTa/lIn  COOTBETCTBOBATL UX TOJWLMHE — TaAK KaK CTéHaM O6bln  Ha3HayeH

napameTpUYecKuii CTUAb apMUPOBaAHUA (3TM ABa YCNOBMA — Ha3HAYEHHble CTeHaMm
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CTUIN APMUPOBAHUA N COEANHEHUE UX BA30BbIX TMHUN — ABAAOTCA 06A3aTeIbHbIMU
ANA MTPUMEHEHUA CTUIA aPMUPOBaHUSA K coeanHeHuto). Nponsseamte apmnupoBaHme
[AHHOMO COeAMHEHMA, Y4YUTbIBAA MpaBuaa, MO KOTOPbIM OblI0 NPOU3BEAEHO
apMMPOBaHME CAMUX CTEH.

MapameTpnyeckoe apMUpPOBAHME COEAMHEHUA MNPOM3BOAUTCA CUCTEMOM B
COOTBETCTBUM C MNON1b30BATE/IbCKOM HACTPOMKOM Mo NpaBuay, ykazaHHomy B n. 10.4.5
ClM 63.13330.2018: «Y3noBble COMNPAXEHUA CTEH B MeCTax MX nepeceyeHua npu
HEBO3MOHOCTU CKBO3HOIO MPOMYyCKa rOPU30OHTaNbHOM apMaTypbl CTEH Yepe3 3TOT
CTbIK CleayeT apMMpPOBaTb MO BCEM BbICOTE CTEH Nepecekaowmmmnca M-obpasHbimu
XOMyTammn, obecneymnBatoWmmm BOCNPUATUE KOHLEHTPUPOBAHHbBIX FOPU30OHTANbHbIX
YCUINIA B Y3/10BbIX CONPAXKEHUAX CTEH, @ TaKXKe NpeaoXpaHAWMMN BEPTUKA/IbHbIE
CXaTble CTEPXKHWU B Y3/10BbIX COMPAXKEHMAX OT BbINy4MBaHUA U obecneymBatoWLMMK
aHKEPOBKY KOHLLEBbIX YYAaCTKOB rOPU30OHTA/IbHbIX CTEPIKHEM Y.

1- Bbl6epMTe coeanHeHune CTeH WeN4YKom IEBOW KHOMKW MbILLN.

2 — BbibepuTe CTpPOKY «Apyroii» B pacKpblBaloLLEMCA CNUCKe napameTpa «CTunb
apMUPOBaHUA COEAUHEHUAY.

3 — Co3paiiTe HOBbIA CTU/b AapPMUPOBAHMA M HACTPOMTE ero napameTpbl B
COOTBETCTBUM C MPUMEHEHHbBIM B CTEHAX apPMUPOBAHUEM:

[BOMHbIM LLENYKOM /NEeBOM KHOMKM MbIWUN aKTUBUPYNTE BO3MOXHOCTb
M3MEHEeHUA 3HayeHMA napametrpa «CocTaB apmMuUpPOBaHMA» U YCTaHOBUTE €ro B
nonoxeHue «Bce 06bEKTbIN: 3TO NONOXKEHMNE O3HAYAET YCTAaHOBKY KaK BEPTUKA/IbHbIX
cTep)kHel (Tak HasbiBaeMoM «NpoAo/ibHOW apmaTtypbl» B napameTpe), Tak u [-
06pa3HbIX FOPU3OHTANbHBIX CTEPXKHEN («MonepeyHon apmaTtypbl» B napamerpe).

Tak KaK BbINyCKM M3 CTeH He Oblin NpeaycMOTPeHbl B Hawem npumepe
apMMpPOBaHUA, TO U ANA COeANHEHUA CTEH He NpPeAyCMATPUBANTE UX HAaNNYMe.

Ona napametrpa «ApMaTypHbIA CTEepXXeHb» NPOAO/IbHOW apmaTtypbl (TO ecTb
BEPTMKANbHOM B COeIMHEHUM) Ha3HAuYbTe apmaTypHbIn cTepxeHb F10A-IIl (A400) —
COOTBETCTBYHOLWMI NonepevyHon (BepTUKanbHOM) apmaType napameTprUUYecKon CeTKM
CTEHbI.

Ona napametpa «ApmMaTypHbIU CTep)KeHb» MnonepevyHor apmaTypbl (TO ecTb
rOPM30HTA/IbHOM B COEAMHEHMN) HAa3HAYbTe apMaTypHbIn cTep:keHb S10A-11I (A400)
— COOTBETCTBYOLMIN NPOAO/LHON (FOPU3OHTANbHOM) apmMmaType napameTpuyecKkomn
CETKU CTEHDI.
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Napametp «[nAnHaA BbiNyCKAa B CTeHY» pAAA NONepeyHor apmaTtypbl
coeauHeHUA yKa3biBaeTca C y4eTOM ANnHbI nepenycka [; = dA; = 10 - 34 = 340 (mm) —
0603Ha4YeHUA 1 3HavyeHnsa cM. Tabn. 46 foKkymeHTa «locobme NO NPOEKTUPOBAHUIO
OETOHHbIX U Kene306eTOHHbIX KOHCTPYKLUWUIM 6e3 npenBapuTenbHOro HanpsarKeHus
apmatypsbl (K CHuM 2.03.01-84)») U ANNHbI aHKEPOBKMU [,,, = dA,, = 1029 = 290 (Mm)
(trabn. 45 ykKasaHHOro nocobua) OCHOBHOINO TOPMU3OHTA/ILHOTO  CTEPXKHA
napameTpMYeCcKOM apMaTypPHOM CETKM CTeHbl: 340 mm.

4 — MoatBepauTe Co3aaHME U NPUMEHEHME CTUNA BblIOBpPaHHOMY COeAUHEHUIO
CTeH HaXXatnem KHonku OK.

f-ﬁ MpocTan 3arotoeka XBK* - Renga Structure — O %

3D‘EMAX|+| v
ool - MEBe@ DD R

9) Wenykom JIKM BbibepuTte
: npuamy coearMHeHMUA cTeH

i

1.
i

. Mapamerpe Z
‘l.‘l @ ? (HeT) - :
- Crune ApMWpOBAHWA COEJMHEHNA |
f-ﬁ CTMAM apMUPOBaHWA COBAMHEHWIA X {Cosannenie 200 |
, | Coegurenne 600 einyck 300~
| Hoseili crine ApMUpOBE3IHMA COEAMHEHNA | I 'ﬂpyroﬁ I\
ICoe,a,nHEHnem I Mapamerp | 3”“?"!“?
CoeguHenne 400 1 Obume
Coegurerie 600 seinyck 300 9) Cocras apmupoeanma Bee obnexTnl I

Brinyckm Her
JnnHa BbiNycka BEEPK 100

MpoaonbHaa apmatypa

I ApMaTypHBIR CTEpXEHD =10 A400 I

MonepeuHaa apmatypa

JlnvHa BRINYCKa B CTEHY 340

ApmMaTypHBIR cTepKEeHE =10 A400

Pesynbrar:
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5 - B napameTtpax

oA - & - B E| LY [D éﬁ » B - /’ (7] VIHCTpyMEHTEI
coegmnHeHun yCTaHOBUTE 5 &#00
3HaYeHMe lara nonepeyvyHol Paa | il
p e3ynbTar: ~ 0 >
apmatypbl 400 mm B — 4006
—— /BT |
COOTBETCTBUU C Lwarom —" 1
apmartypbl B CTeHaxX. Pe3ynbTtaT R R
ISEEA N 2
apMupoBaHUA OTobpasuTcA B
= = = ——
mozaenm. K‘;;//ﬂ | FFZ 7 Lo
‘ : B A r———p— -
JononHutenbHo CM. ﬂ \ A\/p ; S ]
1 = == e | |
BMAEOPOJINK".

" ApMUpOBaHUE NPOEMOB B CTEHaX:

CamocToATeNIbHO NOOYEepPeSHO HAcTPOKTE CTUIM apMUPOBAHUA ANA ABEPHOrO
M OKOHHOrO NpoeMma B CTeHax (BbibepuTe B MOAENM NPOEM LLENYKOM 1IEBOM KHOMKOWM
MbILLK, B BbiNagatoLWwem cnmcke napametpa «CTunb apmMMpoBaHMA» BbibepuTe CTPOKY
«[pyron», co3gamte, HacTPOUTE M MPUMEHWUTE CTU/Ib APMMPOBAHMA K MpPOeEMmy,
BbIbpaB cnocob apmupoBaHua «MapameTpuyeckMmm KapKkacammn»).

@i NMpocras sarotoska XEK* - Renga Structure
00« 4]

[1% |2 10000 n

B om0

1 MonHbI TEKCT CCbINIKK:

https://youtu.be/brqgA4sY7PA



ApmupoBaHue nepekpbITUA:

Ha ycnoBHOM npumepe paccmoTpuTe Crnocob apMmMpoBaHUA MNeEPeKpbITUA
apMaTypHbIMU U34eNNAMU — CETKAMMU.

1—-epen Tem, Kak MCNONb30BaTb 3TOT CNOCOO apmMMpOBaAHMA, HEOOBXOAMMO
YAOCTOBEPMUTLCA, YTO B MPOEKTE CO34aH TUM CETKU, KOTOPbIM Mbl cobupaemcs
MCNONb30BaTb A/11 AaPMUPOBAHUA NepeKkpbiTMA. [Na 3TOoro BbI30OBUTE KOMaHAyY
OCHOBHOWM NaHenn «YnpaBaeHue CTUnaMm -> ApmaTypHble nsaenma» v sbibepute Tmn
obbeKkTa «ApmaTypHaa ceTKa». [ANs NepeKkpbITUA UCMONb3YyHATE CYLLECTBYIOLLYIO B
CTaHAApPTHOM Habope apmaTypHYH ceTKy paamepamm 1500 x 1500 mm.

M- M B E

el 0

24 Vnbopmauns o npoekre

-
&) ApmaTypHble U3enus

TlpoaonsHaA apMaTypa ceTku

&0 Marepuans:

B Muorocnofinsie warepnans:

+ B s x T2 Mpogunn
=
B o
ApmarypHsn ceTka v | Mapamerpel | Cooiictea EY Gnrpes
T Crotictea obuerton
C 600300 Mapamerp 3rauerine
08 [ Crumn okna
€ 1200x600 e
B Crumm asepu
C 1500¢1500 Mapka
2 @ Crwnm anementa
€ 1500x3000 Lnura 1500.00
[P Crvwm kononme:
WnpwHa 1500.00
18 Crvnm Bankn
Jo6opHsii war Her

@& Crwm nnacrune:

Apmuposanne * BR Knaccst apuarype
APMATYPHBI CTepers =10 A400 AL PMaTyp
- Croan cucTemsl {H Apmaryprie nsgennn
Lliar crepskred

200.00

TNonepeuHan apMaTypa CeTku

TRyGenpoRCAHLIE CHCTEMbI
BosayxosoaHsie cHcTembl

SnekTpuHEcKiE CHCTEMBI

Oara ceTia 200:x200

Packnaika apMaTypHbIX CETOK B BEPXHER UacTH

TexHonorMUeCKas apMaTypa

ApuatypHbiii cepakes

Ycaroska apmaTypsl

=10 A400

B waxmatHom nopsake

Mpoaenbhoe cMeLLErne 3
Menepesitoe cuelerine 3
MpoaenbHbIf war 500.00
Monepestibiii war 500.00

oK OTmena

TpySonposoarsie cucTenien

» # Crunn aprmposariua
» T Crunu apuuposanun coeantermii

3

ApMaTYpHbIii CTepskers 210 A400
War crepkrieii 200.00 Oipopmiicime i
oK Oriena
R B=R - R )
£ Wndopmauua o npoekte
= @ Marepuans!
& Cruam apMuposaHns X
B Mnorocnoiineie matepuans:
+ B 7 x T Mpogunm
}I‘\epexpmma v] Mapamerp 3Hauerme 57 dunstpe
Apmposanne 250550 Obume CBolicTEs 06BEKTOR
AprupessHie 250250 (1) e = B Crum oxva
Ao & S 0000 CnocoB apMnposaniua Packnagka apMaTypHBIX CETOK [ crunm azepn
Jle cenen 2006200 Cocras spumposaHus Bee obuexTer @) Cranu anementa
[se cerin 2006200 ¢ AAryLLKanK Packnanka 3PMaTYPHbIX CETOK B HWXHER yactn [? CTHAM KONOHHE!
Jlse cern 300300 JsuTHbiii cnoli 30 B Cruna Bancn
s cerei 300300 ¢ AAFyLLIKaMM Apmatypnan ceTa € 1500«1500 &% Crunu nacTirsl
[lae cerian 500x500 Mpogonshbiii Haxnecr 150.00 Apunposzrine Y B Knacce apatyper
flee cemn 500500 ¢ narywikaksn Monepesrsii HaxiEe 15000 @ Conni chcrenn T -

» B Crunn apauposanus

Opria cerxa 300:300 SawpTHe caoii 30 BO3AyXOBGAHSIE CHCTENEI » T Crinm aprauposanma cosauHermi
Oppia cerxa 500x500 Apmarypran cetea C 150041500 R K R »
Pacicnagka 2 paaos cerok C1500x1500 TMpogonbrbiii Hawect 150.00 Odpoprnene v

TMonepeuribiii Hawnecr 150.00
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2 — BbI30BUTE KOMAHAY OCHOBHOW NaHenu «YnpasneHwe ctunamu -> Ctuau
apPMUPOBAHUAY W  OTKPOMTE CTAHZAPTHbIN Habop cTunen pnAa  ob6beKTa
«[MepeKpbiTe». Hy»KHbI CTUADb YKe CyLecTByeT.

3 —-TlpumeHnTe [AHHBIA CTUNb APMUPOBAHUA K NEPEKPLITUIO B MOAENM.
Boibepute nepekpbITUE LWENYKOM JIEBOM KHOMKU MbIWKM WM B €ro napameTrpax
BblbepuTe CTUNb apMnpoBaHMA «Packnaaka 2 pagos cetok 1500x1500».

o~ - E B YD B

v /’ o WHcTpyMeHTEL
b &0

MapameTpe
[z00.00 MI\.IE .
| &5 | basosbui YpoE v
& [Xenezoberon v

| 7 [Pacenana2p v |

E,ﬂ,se ceTkn 200200

' fee cetin 2006200 © naryLukanmm
| Aee ceten 300300
| fee cetim 300x300 © naryLukanmu
| Aee ceten 30000
| fee cetim 5006500 c naryLukanmu
| OpHa cetka 200x200
| OaHa ceTka 300x300
| OpHa ceTka 500x500
& I Packnagka 2 pagoe cetok C1300x1500
Dpyroii...

4 —[na npocmoTpa MNepecTPpoeHMA pPaCKNafKM CETOK BblAe/nUTe MPOeEM B
NEPEeKpPbITUM U yAanuTe Haxkatmem Knasuwu Delete. PesynbtaT packnagku
oTobpasntca B mogenu.
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5-/[na
apMupoBaHueMm, Bbibepute cTUAb apmupoBaHua «[ee ceTkn 200x200»: B moaenu

AANbHENLWIEro O3HAKOM/JIEHMA U KOMOMHaumerm C  «pyyYHbIM»
0oTO6pPa3nTCA apMMPOBAHME MNEPEKPbITUA MNapaMeTPUUYECKMMM CeTKamu, KoTopoe
6yneT OOMNONHEHO Y4yalleHWMEM BEPXHEro apMMPOBAHMA Yy OMOP OTAENbHbIMU

cTepXHAMM B cbopke (B n. 4.2.6).

ApmupoBaHue 6anokK:

MpumeHuTe K 6ankam cnocob apmMmmMpoBaHUA FOTOBbIMW KapKacamMu.

Pasmep ceyeHuna 6ankm «no ymondyaHuo» coctasnaet 300x300 mm (M3meHeHue
dopmbl U pasmepoB cedeHus cm. n. 4.3.1). AnnHy 6ankm mamepbTe C NOMOLLbIO
MHCTPYMeHTa «Pa3mep», npenBapuUTenbHO nepemectuB paboyyto NAOCKOCTb Ha

YPOBEHb BTOPOro 23TaXKa KHOMKOM MbIWKN NO

(ABOMHbIM WeENYKOM NeBow
0603HaYEeHUIO YPOBHA 2 3TarKa).

W-EbBe @ il o )
82 Vndopmauma o npoexre
= &2 Marepuansi
e AR # [ Muorocnofinsie matepnans
FHo 2 x I poguns
E‘ApMaryprlﬁ Kapkac v|  TMapamerpe  Ceoicrsa 5 ounsrpe
B 2 Caoicrsa obuexros
KI1 1300150 Mapamerp 3rauenne —
KI 3000:150 OBuwue "j CTUAM OKHa
K1 3000x150 ceapriods | i Ll'j Crmmraccpn
KI 3000x250 esamsiii | Tun xopraca MpocTpancrsennsiii B Criamoncucis
KT 3500150 assarieni ¢ soimyckarm 500 Twn apunposaris Brsauii P Crunu konowre:
KT 3500:250 ansarsii ¢ seinyckamm 500 Thi 3650.00 M Crnn Gankn
‘VKJ'\ 3700x300 - ] Hlispasia 370,00 @ Crnu nnactite:
kP 2000150 | s e Aptanposasine B 9 Bacciammin
KP 3500x230 ¢ seimyckanm 500 i TMpoaoAsHaA apMaTypa Kapkaca @ Crwnn cucremen 5 Apmatyphbie wsgennn
D i puapaiice o16 A0 TpyBonposogHsie cucTeme: b 8 Crann sprnposasun
ApMaTYpHBIf CTEPKEHE 216 A0 Bo3gyx080HLIE CHCTEMEI » "F‘ CTUAWN BPMMPOBEHNA COERMHEHNI
Yennenne o InexTpHECKHE CHETEMBI »
ApmatypHbiii crepskens anay Mo ymoauaHio Odgopunenne »
Konuuectso crepameit no wm 2
Konuuecteo crepaneii no ry 2
CeoBoaniii korew cnesa 25.00
| CeoBogHbIi KoHEL cnipaea 25.00
Honepeuﬂaﬂ a_pn.qa_Ty_pa Ka__pka(a
[ ApME:ryprlﬁ tT‘Ep)KEI\‘H; ”:S.MDD
War crepsseii 300.00
3oHa ycanenna 500.00
War ycunenna 150.00
ok || Omera

Bbi30BMTE KOMaHAY OCHOBHOM NaHenu «YnpaBaeHue cTUAamMmm -> ApmaTypHble
n3aenuna» u Bbibepute TMN 0H6bEKTa «ApMaTypHbIN Kapkacy. Co3aanTe HOBbLIN CTU/b
apMaTypPHOro KapKaca 1 HaCTpoiTe ero napameTpsbl (4aHHbIM NpUMep YCNOBEH — NpU
CO34aHNM KapKaca OpUEHTUPYMUTECh Ha COBNDAEHNE KOHCTPYKTUBHbIX TpeboBaHMiM
HOpPM W obecnevyeHne BOCNPUATUSA PACYETHbIX YCUAUNA B KOHCTPYKUMAX). «OANHY»
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Kapkaca 3agaAMm B COOTBETCTBMW C AAWMHOM 6anKm 3a BbIMETOM 3HAYEHUMN
«CBob60AHbIN KOHew, cneBa» U «CBOGOAHbLIN KOHEL, CNPaBa», KLWMPUHY» U «BbICOTY» -
C YYETOM TOrO, YTO NMPWU HA3HAYEHUW CTUAA aPMUPOBaHUA aAna HGanKM ceyeHuem
300300 mm b6yaeT 3a4aH 3aWMTHbIA CNoM 6eToHa. 30Ha YCUIEHUA NOMNEepPeYHOoM
apMaTypoK KapKaca npeaycMaTpmBaeT CMMMETPUYHOE apMMUPOBAHNE NONEPEYHbIMU
XOMyTaMM CieBa M CNpaBa OT OMOpPbl HAa 3a4aHHOE PACCTOAHME C YKA3aHHbIM LLUAroOMm.

& Npocran sarotoska XBK* - Renga Structure = X
3DBug x |+

Mapamerp Bnaseme 40 Mm

Obuwme

Soupmmei cnoi 2

[

ApMATYDHbIF KapKAC

~| | Apuarypuuii caprac Jki1 3700300

il e 2000

Pa Kapracam 0.00
H p 000

Caaproe 6es ycunenna 313

2 ataxK

+3,000

& KT 3000250
& KT 3700x300¢

Boibepute 6ankm B mogenun, B napamerpe «CTUNb apMUPOBAHMA» BblbepuTe
CTPOKy «pyron». Mpoaybanpynte cywectsyowmi ctuab «Packnagka Kapkacos Kl
3000x250» n nepenmeHymnTe ero B «Packnaaka kapkacos KM 3700x300». HacTtpounTte
ero napameTpbl, Npexae Bcero BblbpaB B BbiMNagaloWeM CNUCKe «ApMaTypHbIi
KapKac» HeobxoaMmbI U HAaCTPOEHHbIM Kapkac «KIM 3700x300».

ApMupoBaHue KONOHH U PYHAAMEHTOB:

CamocToAaTenbHO noo4yepeaHo HaCTpOVITe napamerTpunyecKkue cTnnun

apMMUpoBaHMA (BA3aHbIN U CBAPHOM) ANA KONOHH NepBOro 3Taxka (C BbiNyCKamu) U
BTOPOro 3Tarka (6e3 Bbinyckos).

[nAa o3HakomneHua co cnocobom apmMmunpoBaHMA B BUAE YCTAHOBKKU B KOJIOHHAaxX

roTOBbIX KapKacoB, NpeABapuTe/IbHO HAaCTPOMTe NapamMeTpPbl KapKaca B apMaTypHbIX
n3nenunsx.
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N3yunte cnocobbl apmMMpPOBaHMUA IGHTOUHOrO U cTonbuatoro ¢pyHOaMeEHTOB,
HacTpanBasa UX NapamMeTpPbl B COOTBETCTBUN C HOPMATUBHbIMU TPebOBaHUAMM.

Ona  ¢yHAAMEHTHOU nAuTbl (CMOAEeNMPOBaHHOM NepeKkpbiTMeM) 3aganTe
pekomeHayemoe 3HayeHue ToAwWwMHbl 500 MM M HacTpoiTe CTUAb aPMMPOBAHMUSA
CNocobom «napameTpuyeckKMMM CeTKamMu» B COOTBETCTBMM C HOPMATUBHbIMM
TpeboBaHUAMU: 3HAYEHMS 3aWMTHOIO C/NOA ONA BEPXHEM U HUMKHEN apmaTypbl,
ANAMETPbI M LArn BepXHen U HUKHEeN apmaTypbl (NpoaonbHaA apmaTtypa B CTUae
apMMPOBAHUA MNEPEKPbITUA PACMONOXKEHA MapanfenbHo rnobanbHOM ocu X,
nonepeyHas — napannenbHo rnobanbHoi ocu Y), YCTaHOBKY TEXHO0TMMYECcKoM
apmaTtypbl (NoAAepP>KUBAOLMX KapKacos).

Co3pante W NPUMEHUTE K  KOHCTPYKUMAM, CMOAENUPOBAHHbIMM
MHOFOC/IOMHbIMW  TUNaMK 0b6beKToB «[llepekpbiTve» KU  «CTeHa» pasnyHble
MHOTrOC/IOMHble MaTepunanbl (cocTosALwmMe U3 PasHOM TO/ILLMHBI CNOEB XenesobeToHa
N APYrMx o4HOCNOMHbIX MaTepUanos), 3agaiTe pas3InyHble BApUAHTbI TONLLMHbI BCE
CTeHbl UNK NepeKpbITUA (B NapameTpax obbeKTa) gna Toro, 4Tobbl HarNAL4HO YBUAETD
nepecTpoeHme NapameTpUYecKkoro apmmpoBaHms.

CTMAN apMUPOBAHUA PEKOMEHAYETCA NPUMEHATL Ha CTaAUU NPOEKTUPOBAHUA
«M», Tak KaK OHW NO3BO/IAKOT NPOU3BECTU PacKNaAKy apmaTypbl 6e3 aetanusauum:
Pa3sMeTUTb OCHOBHbIE LIArM apmaTypbl, BbINOAHUTb KOHCTPYKTUBHblE TpeboBaHMA.
Mpn nepepgavye mogenn B CTaauilo NpopaboTku pabouero npoekra BO3HWMKAET
HeobXxo4MMOCTb MPOU3BECTM YCUNEHNE B COOTBETCTBMMU C TOYHLIMU U MNOAPOBHbLIMMK
pacyeTaMmn KOHCTPYKUMI (cm. nogpasaen 4.5).

B a3tom cnydyae MoXKeT noHagobutbcaA KombuHupoBaHue cnocobos
apMUPOBaHUA — aBTOMATU3UPOBAHHOIO U PACKNAAKOWU OTAENIbHbIX apMaTypHbIX
cTep)XHei. BapnaHToB KOMOMHMPOBAHNA MOXKET ObITb ABa:

1-Crmnn apmunpoBaHKUA, COXPaHAA BO3MOXHOCTb CBOEro pefakTMpPOBaHUA,
NPUMEHAIOTCA  COBMECTHO C  apMWUpPOBaHUEM  OTAENIbHbIMU  CTEPXHAMMU
(pekomeHayeTca oTAeNbHble CTEPXKHU TPYNNNMPOBaTb B COOpKe 1 pasmelLaTb COOpKY
B KOHCTPYKLUMMU, K KOTOPOM NPMMEHEHO aBTOMATU3MPOBAHHOE apmupoBaHue). Cm.
npumep c nepekpbitvem B N. 4.2.6.
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2 — KOHCTPYKUUA C MPUMEHEHHBIMU CTUNSAMU apPMUPOBaAHUA SKCMOPTUPYETCA B
dopmat IFC (cm. nogpasgen 8.4), 3aTem umnopTUpyetca B moaenb (Mpu 3Tom

NPOUCXOAUT KOHBEPTAUMUA CTEPXKHEN B OTAENibHble apMaTypHble CTEPXKHU C
COXpaHEeHMeM Ha3Ha4YeHHbIX CBOMCTB), Aanee MoeT bbITb cobpaHa egmHaa c6opKa,
KoTopasa byaeT BKAOYATb KOHCTPYKLUMIO (pekomeHayeTca ybeamTbca B COXPaHEHUM
MCXOAHOro TuMa o6beKkTa) W OTAeNbHble apMaTypHble CTEP)KHU (BO3MOXKHO
peann3oBaTb TaKKe B KayecTBe MHOrOypoBHEBOW COOPKKM, CM. BO3MOXKHOCTb
NPUMEHEHMA BNOXKEHHbIX CO0pOK B N. 4.2.7).

4.2.6 ApMaTypHbIii CTEpPXKEHb B Moaenu un cbopke

Cnocob apMnpoBaHMA OTAENbHbIMU CTEPXKHAMMU MOMKET ObITb OCYLLECTBNAEH B
NPOCTPAHCTBE MoAenun unu B cbopke (B TomM umcne, BO BIOXKEHHOW cbopKke, cm. M.
4.2.7).
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ApmnpoBaHME OTAENbHBIMU  CTEPXKHAMMU

ocyuiecTsnAaetca C

MOMOLLLbIO

MHCTPYMEHTa «ApMaTYPHbIN CTEPXKEeHb»!, KOTOPbIN B CBOIO o4epeb HacTpanBaeTca B

TOM YMC/le C MOMOLLLIO CTUNA KApMaTYPHble U3aenua -> ApMaTypPHbIN CTEPXKEHBY (CM.

n.4.2.4).

PaccmoTpuTe NpMMeHeHue eAUHUYHOTO aPMAaTYPHOro CTEPXKHA B MOAEeNU

Ha MpuMmepe YCTaHOBKM TOPLLEBOW apmaTypbl B CTeHe A
10.4.4 CN
63.13330.2018: «Ha TOpLEBbIX Y4acTKax CTeHbl NO ee BblCOTe

peanunsaumm KOHCTPYKTMBHbIX TpeboBaHui .

cnenyeT ycTaHaB/AMBATb MNonepeyHyto apmatypy B Buge [-
06pasHbIX UAN 3aMKHYTbIX XOMYTOB, CO34aloLWMnX Tpebyemyio
aHKEPOBKY KOHLEBbIX YY4AaCTKOB FOPU3OHTA/IbHbIX CTEPMKHEN U
NPeaoXpaHALWMUX OT  BbINy4YUBAHUSA

TopLueBble CXaTble

BEPTUKAJIbHbIE CTEPHKHU CTEH».

1 —MNpoBepbTe, YTO paboyad NNOCKOCTb HAXOAWUTCA Ha
6a30BOM ypOBHE.

2 — Bblbepute MHCTPYMEHT «ApPMaTYPHbIA CTEPXHKEHDLY,

cnocob6 noctpoeHuns «lMpsamaa no ABYM TOYKam» W

J10A400
OCHOBHbIM apMUPOBaHNEM B CTEHE).

«ApPMaTypHbIA CTEPXKEHbY (B cooTtBeTcTBUM C

J10AIlI
37 DOKyMeHTa

3 -Paagnyc 3armba (A400) B

«MNocobue no

CTEepPXKHA
COOTBETCTBMM C Tabn.
NPOEKTUPOBAHWNIO HETOHHbIX U }KeNe306eTOHHbIX KOHCTPYKLMIA
6e3 npeaBapuUTENbHOrO HanpaxeHus apmatypbl (K CHwuM

2.03.01-84)» coctasnaetr 6d = 610 = 60 (MM).

MHeTpyMenTI
-y §F %
> 0 8|4

A — B
ApmaTypHbIi CTEpXERE

@A T

Cnoco nocTpoeHna

|7 G

| I'Ipﬂr-.lan no ABYM TOYKaM

Mapamerpel

1] .1
aaon | 210 A400 | A |
ApmMaTypHEIR CTEPHEHE

SeRs

Paguyc warmba

4 — NocTtpouTe M-06pa3HbIM XOMYT, NPUBA3ABLUUCH K YINY CTEHbI:

4.1 - 33pepXute Ha

HECKOJIbKO

CEeKYHA

YKa3aTe/lb MbllLUMX B TOYKe yrI/la CTeéHbl 4O CMEHbl ee

DDDE _0.00 E

LLBETA B XapaKTEPHbIN LUBET U B KybUUYEeCKOM pexknme
M3MEpPEeHNss Mo TPeM OCAM 3agalTe pPacCToAHUA

(nepeKkntoyasacb mexay MoAAMM BBOAA KNaBULLEN

Tab),

! MonHbIl TekeT cebikm: https://help.rengabim.com/ru/index.htm#rebar.htm

Ha KoTopble OyaeT cmeleHa nepBas TOYKA apPMaTypPHOro CTepPrKHA
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OTHOCUTE/IbHO BbIBPAHHOM TOUYKM NpMBA3KKU (35 MM No ocm X cocTaBNsieT 3alUUTHbIN
C/IOM KOHCTPYKLUMWN U MONOBMHA AMaMeTpa CTEPKHA; 365 mm no ocu Y cknaabiBatoTca
M3 AAunHbl nepenycka B8 340 MM 1 3aLUTHONO €10A KOHCTPYKUMM 30 MM 33 BblYETOM
NoNOBMHbLI AuameTpa [1-obpasHoro crep)Hs 5 mm; 55 mm no Z cocrtaBnsaer
paccToaHMe A0 MNOoJIoXKeHUA OCHOBHOro ctepHA 40 mm n 10+5=15 mm — gnametp
OCHOBHOTO M MNONOBWHA AnameTpa [1-ob6pasHoro crepxkHsA),

3adpuKcupymTe
NOJIOXKEHUE NEPBOM TOUYKN CTEPIKHA LLENYKOM NEBOIM KHOMKN MblILLU,
Vinctpymestet e “ “ "3 G- DB B~ é nctpymenrsr

veoa ||| & | \ \ ]
- g % ‘\‘ ‘\ ‘| - g %
&> 0087 | \ ‘ s00/
4POBE \ \ \ LPD MG
WEDT | |

| DT
: | | T
- - | “ [ = -

: | | | .

e megas |

Mapamerps

| 58 [e1om0 v
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4.2 — 3apalTe pacnonoXeHwe |© | oC@rmacEes
BTOPOM TOYKM aPMATYPHOrO CTEPXKHA: X =
O mm, Y = 340 mm, Z = 55 mm;
3aduKcnpyem NoNoXeHune TOUKM
HaXXaTem S1eBON KHOMKN MbILLN,

4.3 — ana TpeTbel TOUYKWM BBEAMUTE

A [e0.00
= [0

3HayeHua X =130 mm, Y =0 mm, Z =55
MM, 3aPUKCUPYIMTE NOJTOXKEHUE TOYKMN,

4.4 - chenyrouwyto TOYKY
3adUKcupymnTe Ha paccToaHUn X =0 mm, Y
=340 mm, Z =55 mm,

4.5 — nogTrsepaute MNOCTPOEHME CTEPXHA Haxatmem — 7= 0w
Knasuwwu Enter. ! iy

5 — NMpousseanTe KONMPOBAHMWE CTEPXKHA MO OCK Z C lWarom e
no sbicoTe 400 MM [0 Bepxa CTeHbl C MOMOLblO Aenctsua |
«KonnpoBsaTtb Mo HanpaBAEHUIO». e I

Takum o06pasom 6bIIO  OCYLLECTBNEHO aAPMUPOBAHMUE
TOPLLEBOro y4YacTKa CTeHbl [1-06pasHbIMM XOMYTaMM.

PaccmoTpuTe npumeHeHMe apmaTypHbIX CTep)KHel B cbopKe Ha npumepe

YCUNEHWNA BEPXHEFO apMMPOBAHUA NPMOMNOPHOIO YYaCTKa NANTbI NEPEKPLITUA.

1-Pagom co BKknagkon «3D Bua» oTKpouTte
BKnaaKy «Ob6o3peBaTenb nNpoeKTa» W B rpynne

KOMMNOHeHTOB «COOpKM» co3aalTe HOBYH COOPKY C
Co3zaate HoByH chopky |

MMeHEM «ApMUPOBaAHME NEPEKPLITUAY.

2 — OTKpoiTe co3pgaHHyto cHbopKy. MocTponTe AONONAHUTE/NbHbIE apMaTypHble
CTEP}KHU ANA AOCTUMKEHMA yyalleHHoro wara 100 mm Ha 1/3 nponeTta nepeKkpbITHa,
YUYMTbIBaA, YTO NpUBA3KA COOPKM B Moaenn byaem oCyLLeCTBAATLCA K BEPXHEMY YTy
nepeKkpoITUA. Pacnonoxute napannenibHbie ocn X CTEPXKHU CO CMeLLeHMem no
BEPTUKANM BHU3 Ha 45 mMm, CTeprKHW, napannenbHole ocn Y, CO cmelleHMem Mo
BEPTUKaNM BHM3 Ha 35 MM (Mo og4HOMY MPUHUMNY C PACNONOXKEHMEM aPMATYpPHbIX

129



CTepXXHel NnapaMeTPMUUYECKON CeTKM BAONb KOOPANHALMOHHbIX OCEN B NEPEKPbITUMN B

Mmoaenn).

2.1 — Bbibepute MHCTPYMEHT «ApMaTypHbIA CTEPXKEHbY, CNOCOb6 NOCTPOeHus
«MpAmana No ABYyM TOUKaM», « ApMaTypHbIl cTepreHb» «J10A400», «CmeleHune no
BepTuKann» = -35 mm. [puBA3aBWMKCL K CETKE B TOYKE Hayana KoopAauHar,
3adUKCUPYIMTE NONOXKEHME NEPBOM TOYKU CTEPKHSA HAXKAaTUEM NEBOI KHOMKU MbILLM.

» @SB B0 Vinerpymerre » e B /F 0 p—
(1) rO0 1= @ 8O0 -
= 4 @S = A .
o a3 o a3
= Izl
Crocos nocrp Crocos nocrpoesn
=l -~ = ©
Mapaserpus Mapamerpss
i |=10A400 255 (=10 400
I3 [3500 3 [0
&1 |(wer) 1) | (wer)
{ A [s000 n { 4 Y [s0.00
\ A o \ b7 2 o
P al
g
» S B B0 Vinerpyiesre P LB B F0 Vecrpyuenms
@V O = @ 5O =
= A . = A .
oe &8 o® &8
=l o=l
Deiic Aeiic
e L s ]
A Lo
Mapamerpsi 20000
i35 [=102400
e Mapamerps
L1 [3500
Ao 210 Ad00
@1 [(ner) [ [
A1) | (wer)
T
000

2.2 — Bponb ocn Y BBeaute pacctoaHme 1600 mm 1 neBbiM WENYKOM KHOMKMU
MbILIM 3aPUKCUPYITE MONOKEHMNE BTOPOWN TOUKM CTEPXKHA. [NoaTBEPAUTE NOCTPOEHME

CTEPXKHSA HarKaTnem Knasuium Enter.
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2.3 —NepemecTtute cTepeHb Ha 135 mm BAOAb NONOKNTENBHOIO HAaNPaB/eHUA

ocn X C NOMOLLBbD KOMaHAbl AencTBUM «llepemecTuTb» M NOATBEPAUTE HOBOE

24 -

NOJIOXKEHUE CTEPXKHSA HaXKaTUEM N1€BOMN KHOMKN MbILLW.
C nomouwbto

KOMaHAbl AencTBuA -
‘ @ S
«KonupoBaTb NO HanpasAeHWIO» C 33a4aHHbIM
warom 200 MM pacnosioXuTe KOMUWU CTepXKHA Ha

anmde 1500 mm Bgonb ocu X. [lMoarsepaute

KOMMPOBAHWE HaXXaTnem NNEBOM KHOMKWU MbILLW.
2.5

Taknm we

obpazom  (unm
BOCMO/1b30BaBLIMNCh gencTBnamm «Co3aatb KONMo»
n «NoBepPHYTb») NOCTPONTE CTEPXKHWU NAPANNENbHO

ocu X, 3aa4aB napameTp «CmeleHune no BepTUKanmn»
=-45 mm.

3 — PasamecTute c60pKYy B Moaenun: nepenauTe Bo BKNaaky «3D Buay, Bbibepute
NMHCTPYMeHT «CHopKa» M HACTpoKrTe NnapameTpbl COOPKU B COOTBETCTBMM C PUCYHKOM.

WHCTpymMeHTBI

& 0O 0
= & %
N
® 0
‘//'« Chopka
i L]
.
= Mapamerpe
EHNE cBopkn OTHDMTF_"IbHO_D_CM |$| 14 Mo ymeny |
~ i3 |0.00 nana| B
— =
\ - X . {i} 0.00 | ||
1 b s e ~ =
|'|II'|I ‘% \%\ == r N q\‘ Wmn choprn |@ |ApMHpOEEHME v| L
\ TSN “ ==
I||| II
|||I
'||'.|
|||I

= O o - H

i~

:,..’- @+ | Bazoeiii ypoe ¥

MM

(HeT)

4—nAa ocTasbHbIX NPUOMOPHbIX YYaCTKOB BOCMONb3yHWTeCb AencTuem
«MoBepHyTb CHOPKY»

(OTHOCMTEJ’IbHO BHEWHWMX YINOBbIX TOYEK KOﬂOHH) AnAa
KOPPEKTHOro pasmeulleHnAa B NnepeKpPbITUN.
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& Npocras 3aroToska XBK* - Renga Structure

3D Bug x [+
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Takum ob6pasom 6bII0  MONYYEHO YCUIEHWE BEPXHEro APMUPOBAHMUS
NPUOMNOPHbIX YY4ACTKOB MEPEKPbLITUA C NPUMEHEHUEM UMHCTPYMEHTa «ApMaTypHbI
cTepreHb» B «CObopKe». MNpu BHECEHUN U3MEHEHMUI B COOPKY OHM 0TObpas3ATcsa BO
BCEX €e 3K3eMNaspax, pasmMelleHHbIXx B mogenun. Mo npuBegeHHOMY anroputmy
npousseanTe yCUieHUe NPOAETHOro y4acTKa NepeKpbITU.

[nsa apmMMpOBaHMA YHUKANbHbIX MOHOJIMTHbIX KOHCTPYKLUMIA CNOMKHOM PopMbl
(KoTopble 6blIM NOMYYEHbl C MOMOLLbIO 3KCNOPTa M MMMOPTa B OAHOM W3
TBEpPAOTENbHbIX dopmaToB, CM. B M. 4.2.1) TaKKe PeKoOMeHAYyeTcs MPUMEHEHMUe

OTAE/IbHbIX aPMaTYPHbIX CTepXKHeN B cObopKe.

4.2.7 CO60pKU 1 BNOXKEHHbIE C6opKMU

OCHOBHbIe NONOXKeHUA 06 MHCTPyMeHTe «CHbopKa» cm. B N. 4.3.3.

B cbopKe BO3MOXHO MpPMMEHUTb Apyryto cHopky

(pasmellleHne  BNOMKEHHOM  COOPKM  BHYTPM  cHOpPKM TPy lacs
MPOM3BOAMTCA TaKXKe Kak M B MOAEAU 34aHUA — C NMOMOLLbIO N O [ ==
MHCTpyMeHTa «CO6opKa»). KOAMYECTBO «BNOXKEHHbIX» APYr B | &% # % M
Apyra cbopoK He orpaHUYEeHo. O ==
Bnaroaapsa BO3MOMKHOCTU CO3/aBaTb B/IOXEHHbIe COOPKM, &4 P @
/—o

KOHCTPYKTOP MOXKET CO3/aTb HECKO/IbKO apMaTypHbIX U3aenuii, 8 4
N PasMeCcTUTb MX B KOHCTPYKTUBHbLIN 3/IeMEeHT, Hanpumep,

dyHAAMEHT (cocTaBHYO COOpPKY).
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Tak:Ke, aTa pyHKLMA ByaeT nonesHa Npy co34aHUKN Pa3HbIX TUNOB 06BEKTOB, ANA
KOTOPbIX MCNO/b3YIOTCA OAMHAKOBblE 3/1EeMeHTbl, TaKue KaK, Hanpumep,
dyHAAMeHTHble 6ONTbl MAW aHKepHble Yy3/bl, FAe HEeCcKoNbKo 601ToB 06BA3aHbI
YrONIKOM U 06beanHEHbI B COOPKY.

[ononHuTenbHble cBeAeHMA O MeTodax pPaboTbl C BAOXKEHHbIMKU cHOpKamu
npuseeHbl B cTatbe «0630p paboTbl co cbopkoi B Renga»?t.

! MonHbIl TekeT cebikm: https://blog.rengabim.com/2021/12/renga.html



Nporpamma Renga no3BosfAeT NPOEeKTUPOBaTb META/INIOKOHCTPYKUUN 303aHUA
WM COOPYKEHUA NO TEXHONOTMU MHGOPMALMOHHOIO MOAENIMPOBAHUA U 0DOPMAATD
NPOEKTHYI AOKYMEHTaUUO MapKku «KM» Ha OCHOBe moaenu.

OcCHOBHbIMM MHCTPYMEHTaMM MoaennpoBaHuA METANNOKOHCTPYKLNM
asnatotca: «KonoHHa», «banka», «lnactuHa», «Cbopka». dopma M pasmepsl
ceyeHnAa 6anoK, KONOHH, NNACTMH 3a4at0TCA C MOMOLLbIO COOTBETCTBYIOLMX CTUNEN,
NONb30BaTENbCKYO GOPMY CeYeHUA BOSMOXKHO CO034aTb B pegakTope «Mpoduan».

MaTepuanbl KOHCTPYKLMAM CO343OTCA M HA3HAYAKOTCA C NMOMOLLBI CTUAEN
«MaTtepuanbi», cMm. nogpasgen 3.3.

4.3.1 CeueHusn npodpuneit 6anoK u KonoHH. Pegakrop «Mpodpunm»

Mporpamma Renga npeaocTaBiAeT BO3MOMXKHOCTb NMPOEKTUPOBAHMA HaNoK U
KONOHH /N0b0Oro ceyeHMA: KaK CTaHAapTHOM ¢opmbl, TaK M CO343HHOM
nonb3oBaTenem, Kak OUKCMPOBAHHOTO pasmepa, TaK W C MNapamMeTpUyecKoi
HACTPOMKOM.

MpM co34aHUM KOMOHHbI WMAM BGanKM Mbl MOXEM HasHauuTb Awboin wu3
BbllEeYKa3aHHbIX BMAOB CeyeHWt npoduneit B napameTpax ob6bEKTA, HACTPOMB
napameTp «CTUAb KONOHHBbI» U «CTUNb 6anKuy.

CtaHAapTHbiMK  dopmamm  npodunen ANsa KONOHH M 6Banok ABAAOTCA:
NPAMOYTrOAbHUK, 3AINNC, TaBp, ABYTaBpP, YIONOK W LLUBENNEP.

Tpamoyronsmme__ v Asto v Bamunc v ross— . A
WHcTpymenTst f' Lpameyronsmik < Mnctpymentsi

- i | N 4, N
2 ol 200
B = = &4
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= ® & [z
P I T
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m o / & =
(O L) Cnecob nocrpoenus
tremeg| e
Mapamerpet Mapawmerp 3uauenme Mapanerp 3nayenne
) e Wnpuna 300.00 Wupuria 300.00
% | E1No yentpy v
Buicor 30000 Bhicota 300.00
=3 (000 Mapasterpoi
1 |04
% | EBuwynou v
Ff‘i 0.00 M Beyraep v Asto  v| ¥ronok - o v Usennep A
- iz 000
= —
E? Mo ymonsann| v | i oo
Mo ynonsamo [[Cruns xonomme: ]
c20 o ymonvam
120K1 ca
L 200612 -
L 20012
ey
T 20K1 Tl
Kpyrnas 300x300 o o Tapaeap s MpamoyronsHaa 3001400
Buicota 20040
Mpamoyronsras 3003300 Fapauetp Shaesine 300.00 v € 20044
Wapmna 300.00 " i .
Tpy6a npogunsran 180x180x14 om0 o 520 Tasp T00400
0 16000 Tpy6a npodmnsian 188180x14
SnaunTuseckan 400x300 50
i Tonupra crenin 100.00 000 e i
| Apyrofi... | Tonuwna noskm 10000 000 0 |apyros.. ] '\

Paguye conpaxenna 0.0 Yron wawnona rpann nonat | 0.00 Yesn HaRAOHS T8N DOAKN
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" Co3panTe HOBbIM NPOEKT K: 1 — BbibepuUTe UHCTPYMEHT «KonoHHa», 2 —
OTKPOMTE HMCMAAAOWMMA CNUCOK napameTpa «CTUAb KONMOHHbLI», 3 — Bbibepute
ceyeHue Tpy6bl NpoduUnbHOM, 4 — pasmecTmTe Ha 6a3oBOM ypoBHe 3D BMAA KONIOHHY.

@1 Hoswili npoex - Renga Structure X
D Baa x |+
& i LB E-/0
T20K1
v '@ i o
Mpawoyronsan 300300
@) s rposunen cos
3nannTiseckan 400x300
pasoet™ Opyrofi
yposer® sl
& o000

MocnenoBaTeNbHO 33a4aBas YKasaHHble HA PUCYHKE MNapamMeTpbl KOJOHHbI,

NOCMOTPUTE Ha OTPAXKEHUE UBSMEHEHWUIN B MoAaenn. MoHMMaHWe Ha3zHaYeHUA AaHHbIX

napameTpoB MPUrOAATCA NPU  KOMMOHOBKE KOHCTPYKUMW ANA  KOPPEKTHOrO

pacnonoxeHuAa O6'bEI-(TOB, B 4YHaCTHOCTU UX Ce‘-IEHMl\;I, OTHOCUTENIbHO APYT Apyra.
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]
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Ona Toro, 4To6bl N3MEHUTL TEKYLIMA UM CO34aTb ele oAuH TUn npoduna c
HOBbIMW pa3mepamMu ceyeHusa, BblbepuTe napameTp «CTUAb KONOHHbLI» U B
BbIMaZatoLemM CnUcKe BbibepuTe cTpoky «pyron». MpoaybanpyinTte CTUAb KOOHHBbI,
3a4aliTe HOBble 3HAYEHUA PA3MEPOB CeYEHUA (ANA U3SMEHEHUA 3HAYEeHUs ABaXKAbl
LLLeIKHUTE NEeBOM KHOMKOWM MbIlIM MO NOA0 napameTpa). MNoarsepanTe cosgaHue m
NPUMEHEHME K JaHHOM KOJIOHHE BbI6paHHOro cevyeHua HaxaTnem KHonku OK.

) Hoswii npoexr™ - Renga Structure
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CHOBa BbI3OBUTE pPeAAKTOP CTWU/IEM KONOHHbI, CO34alTe HOBbIA CTUAb W
npumeHunTe popmy cedeHunna «pyTtaBp». Haxatne KHonkmn OK noaTBepaumT co3gaHme
HOBOIO CTWU/IA KONOHHbI M NPUMEHEHWE ero K BbiIOpaHHOM KOMIOHHeE.

& Hoswii npoexr - Renga Structure

- X
WBua x |+
oo -EE-B-a XD /0
&1 CTunu KoNOHHBI
Hem » x Zeyracp -] o
Aeyrasp
=) N
LN
g Tpamoyronsunc
Loz K [
Yronok
Unemep i By o
3nnunc 3 3000
TyGa npogunenas i (3000 ]
Jpyroit
D [Tortsmon 5]
Tpyba npogunswan 200200310 Mo yuonuasn o
Bnnunmieckan 400300 c20
12061
Laoma2
T2061
Kpyrnan 300300

Mpn HeobxoAMMOCTU CO34aHNA NONAb30BATENbCKOM GOPMbI CEYEHMS Mbl MOXKEM

BbI3BaTb peAakTop npodunen, Bbibpas CTPOKY «Apyroi» BHU3Y cnmucka dopm. PaboTy
C peAakTopom npodunen pacCMoTpmMm aanee.
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o
&1 CTvnm KONOHHEI X

+ ﬁ F A Weennep | v AeTO v
c20 Asyrasp

| 20K1 MpamoyronsHmk

L 200x12
T 20K1

Kpyrnas 300300

Taep
¥ronok
LWeennep

Mpamoyronexas 300x300 e

Tpy6a npodunenan 18018014 Ipyﬁa b o -

Innuntuueckan 400300 Aeyrod..

Mapametp 3HaYeHUe
[nyBunHa 200,00
LnpuHa nonkwn 76.00
TONLMHE CTEHKK 5.20
TonwmuHa noakn 9,00
Paguyc conpaxeHun 9.50
Paguyc sakpyrnenna nonkn 4.00

¥ron HaknoHa rpaHn Nonku 7.00

oK Otmena

MocTtpoiiTe B npocTpaHctBe 3D Buaa 6anky M M3yuuTe ee MNapameTpbl U
HaCTPOMKY CTUAIA B TOM e NocnenoBaTeNbHOCTU, YTO U ANA PACCMOTPEHHOW Bblille
KONIOHHBbI.

[ns yBennyeHusa ckopoctu paboTbl MPOEKTUPOBLLMKA ObiNM CO34aHbl KaTanoru
¢ Habopamu ceyeHU U3 COPTAaMEHTOB METa/INIONPOKATa, OHN pa3MeLLeHbl Ha caiTe
Rengabim.com B pasgene «[onb3osatento —> Kartanorm»'. Ux moskHO cBO6OAHO

CKauMBaTb M WUCNOAb30BaTb B paboTe yaobHbIM cnocobom: nmMbo KonmpoBaTb
NPUMEHSIEMbIN CTU/Ib B CBOM NPOEKT BMecTe ¢ obbekTom (cm. noapasaen 9.1), ambo

€c0o344aTb WwabnoH c yacTo ncnosb3dyembiMmn ce4eHUAMU (CM. noapasaen 9.2).

CKavyanTe apxmB C KaTanoramm n OTKpoiTe Hambosiee 4acTo UCMO/Ib3yeMblit B
paboTe copTaMeHT. BbibepuTe U ckonupyinte o6BbEKT M3 daiiia NPOEKTa KaTanora u
BCTaBbTe B CBOW NpoeKT. OTKpOWTE Ha OCHOBHOWM MaHenn MeHi «YnpasneHue
CTUNAMU -> CTUNb KONOHHbI» U y6eanuTechb B TOM, YTO HYXHbI CTUb CKONUPOBaH B
HOBbI NPOEKT BMECTe C 06BbEKTOM — TEMEPb MOXKHO YAa/INTb OO BEKT.

! MonHbIl TeKeT cebikm: https://rengabim.com/katalogi/
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MpPMBHECEHHbIM CTUNb OCTAHETCA B NPOEKTe U byaeT 4OCTyneH Ana NPUMEHEHUA
K BHOBb CO3aBaeMbiM 0OBbEKTAM B MOAENMN.

Takum e 06pasom MOXKHO MCMO/Ib30BaTb MPUBHECEHUE CTUNA KONOHHbI MUK
6aNKn He TONbKO M3 MPOEKTa KaTasiora COpTaMeHTa, HO M U3 paHee CO34aHHOro
cobCTBEHHOrO NPOEKTA.

[Ona Toro 4tobbl co3gatb cobcTBEHHYO PopMy ceyeHUA (C GUKCMPOBAHHbBIMM
pasmepamMun UAKW yKasaB NpaBuna napameTpusaumm) B cucteme Renga cyuiecteyet
peaaktop «Mpodpunu».

MapameTpusauna ceyeHUa npeaycMaTpMBaET HA3HAYEHWE OrpaHUYEHUN WU
3aBUCMMOCTEN NapaMeTpPoB CeYEeHUs APYr OT ApPYyra U OT BBEAEHHbIX NO/b30BaTeNIEM
3HayeHMNn. MoXHO p[aTb cneaywowme obwune peKomeHAauuu, CBA3aHHble C
napameTpusaumen ce4yeHumn:

* /IMeeT CMbICA NapameTpusoBaTb CeYeHusa, Npu MoaUPUKaALUN KOTOPbIX
N3MEHSAIOTCA TONIbKO Pa3Mepbl U He MeHAETCS Tonoiorua. Takum obpasom, ogHaxabl
CO34aHHOE NapameTpuyecKoe ceyeHne MOXKeT BbiTb BbICTPO NepecTpoeHo NPOCTbIM
N3MeHeHMeM 3HauYeHun pa3smepos.

e EC/nv BbINONHAETCA KOHCTPYKLMA HOBOM YHUKaNbHOM popMbl, OLeHUTe, byaeT
M OHa NPUMEHATbCA B byayulem Kak npotoTun. Ecan HeT, Toraa napameTtpusaums
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CEeYEHMA MOXKET HE BbIMONHATLCSA, TaK KaK 0TNaAaeT HeobXoAMMOCTb B NOCAeAYOLLLEN
6bicTpot moanduKkaummn. Ecnm ke HoBbIM 06bEKT ByaeT YacTo MCNO/Ib30BaTbCA KaK
CTaHAAPTHbLIA NPOTOTUN B MOZENW, NapameTpu3auma ero CeYeHua UAKU co3aaHue
napameTpuyeckoro ¢pparmeHTa UMeeT CMbICA.

e CKopee Bcero He byaeT onpaBaaHHOM No/IHasA NapameTpm3auma CeYEHN N BCeX
COCTaBAAIOWMX CNOMKHbIX COOPOYHbBIX KOHCTPYKLMIN, TaK KaK B 3TOM C/ay4yae BesuK
06bemM paboTbl MO BBOAY OFrPaHMYEHNIN U YNIPABAAIOLLNX PAa3MEPOB.

e [lonpobynTe OLEHUTb HA KOHKPETHbIX NPMMEpPaxX ce4eHMn, Hanbonee 4acto
NPUMEHAEMbIX NPU NPOEKTUPOBAHUM B Ballel OpraHM3aLnmM, KakMe NpenmyLLecTBa
[aeT NPUMeHeHMe napameTpusaumn. B panbHenwem yuyuTbiBaMTe MNOJSYYEHHble
pe3ynbTaTbl NPU HOBOM NMPOEKTUPOBAHUN NN NepepaboTKe MMEHLMXCA NPOEKTOB.

OTnnumne napameTpmnyecKkoro cevyeHumAa ot 06bl4YHOro cocTouT B TOM, YTO B HEM
XPaHUTCA MH(I)OpMaLI,MH HE TOJIbKO O reOMeTPUnN U XapaKTeEPUCTUKAX CEHEHUA, HO U O
B3aMMOCBA3AX MmeXAy rpaHAMUN KOHTYPOB U HANOXKEHHbLIX Ha HUX OrPaHNYEHUNAX.

Noa B3aMMOCBA3bK COCTABAAKOWMX CeYEeHUA noapasymeBaeTca 3aBUCUMOCTDb
mexay napametTpamn HeECKOJIbKUX TaKUX COCTABAAKOLUX. an pegakTnpoBaHUN
OA4HOT0O U3 B3aMMOCBA3aHHbIX MAPaMETPOB N3IMEHAKOTCA ApPYyrue.

B KayecTBe NPUMEPOB CBA3EWN, HANOXEHHbIX Ha TPaHWU KOHTYPOB, MOXHO
NPUBECTM MapanieNbHOCTb U NepneHAUKYNAPHOCTb OTPE3KOB, PaBEHCTBO AJIUH
OTPE3KOB WM PagUycoB OKpPYy)KHOCTeN. BsaMmosaBucMMbIMKM  NapameTpamu
napansieNbHbIX OTPE3KOB ABAAKOTCA YI/1bl UX HAK/NOHA, T.K. Napan/ieIbHOCTb OTPE3KOB
TOX/ECTBEHHA PaBEHCTBY YI/10B X HaKAOHa. EcAn noBepHYTb OAMH U3 CBA3AHHbIX
TakMM 06pa3oM OTPE3KOB, T.e. USMEHWUTb YroN ero HaKAoHa, NOBEPHETCA U APYron
oTpe3ok. Ecnm caBuHYyTb MM npomacwiTtabupoBaTb OAWH M3 OTPE3KOB, T.e. He
N3MEHSATb ero yron Hak1oHa, BTOPOI OTPE30K HEe M3MEHUTCA.

3aBUCMMOCTb MeXAy napameTpaMu MoXKeT ObiTb M bonee CNOXKHOMN, 4yem
PaBEHCTBO OAHOro NapameTpa Apyromy. Hanpumep, BO3SMOXHO 3aaaHue GyHKUMN,
onpeaensaloleil OTHOLWEHNE MeXKAY NapaMeTPaMmn HECKOIbKUX 0ObeKTOoB.

Moa orpaHWYeHMEM NOAPa3yMEBAETCA 3aBUMCMMOCTb MEXAy napameTpamu
OTAEe/NbHOrO 06bEKTa MM PaBEHCTBO NapameTpa obbekTa KoHCTaHTe. [lonycKaeTca
TO/IbKO TaKoe pefaKTMPOBaHNe 06beKTa, B pe3y/ibTaTe KOTOPOro He byAyT HapyLeHbI
YyCTaHOB/IEHHbIE 3aBUCUMOCTH.
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Bocnpousseante npumep Cco3gaHMA  NapameTpuyeckoro  npoound
HECMMMETPMYHOIO ABYTaBpa A/1A OCBOEHWMS HaBblKOB pPaboTbl MO CO34aHUIO
no/sib3oBaTeNnbCcKo Gopmbl Npodpuns.

1-Npu npegsapuTenbHOM co3aaHUM Habopa WMCNOJIb3yeMblX CeYeHUN ans
OyAyLWMX KOHCTPYKUMIM MpPOEKTa, BbI3BaTb peaakTop «Mpoduam» BO3MOMKHO C
OCHOBHOM NaHenn KomaHa,. 1na 3Toro Bbibepute KomaHay «YnpasaeHue cTUAaAMU ->

Mpodunm».
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oK Otmena

2 — Ha)kaB Ha KHOMKY «+», CO34anTe HOBbIN CTUAb Npodunsa «HecMMmeTpUYHbIN
ABYTaBP», KOTOpbI HeobxoamMm pna peanusaumn npumMmepa NPOEKTHOM 3adayuu:
MOZENMPOBAHMA CBAPHOMN NOAKPaHOBOM HaNKM C pa3BUTbIM BEPXHMM MOACOM ANS
BOCMPUATMA CUA NOMNEpPeYyHOro TOPMOXKeHMUA. [nAa noctpoeHua dopmbl npoduns
nepenagute B NpaByld 4YacTb OKHa. Ob6paTtute BHUMAHME, YTO C MOMOLLbIO
AVHAMUYECKMX MNONEN BBOAA, MOMKHO MNPOU3BECTM TOYHOE MNOCTPOEHME KOHTYpa
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ceyeHua B muaaumetpax. lMpu 3Tom, TaKkKe, Kak M B npoctpaHctee 3D BuAaa,
BO3MOMHO MCMNO/b30BaTb MOAAPHbLIN UAN MPAMOYFONbHbIA PEXUM U3MEPEHUS, a
TaK¥Ke NPUBA3KY K CETKe, MCNONb3yA 3axKaTyto Knasumuy Shift.

3 - CBapHOM HECUMMETPUYHbIA ABYyTaBp QpopmMmupyeTca U3  OTAENbHbIX
3/1IEMEHTOB /IMCTOBOro npokata. Ncnonb3ya MHCTpymeHT «KoHTyp», 3aaanTte popmy
ceyeHus BepxHero nodca wupuHon 400 mm m TonwmHom 12 mm. lMoateBepauTte
3aBepLUeHNe MOCTPOEHMA BEPXHEro nosca Haxkatuem Knasuwmn Enter. O603HaubTe
KOHTYp CTEHKM AByTaBpa TOAWMHOM 6 MM MU BbicoTOM 440 mm. HUMKHMI noAac
ABYTaBPOBOro ceyeHMa byaeT MMeTb MeHbLUME pPa3Mepbl, YeM BEPXHUI. Ero wnpuHa
coctaBut 200 mm, TonwmHa 10 mm. [einctBua KonupoBaHuAa («KonuposaTb no
HanpasaeHuto», «KonmposaTb NO OKPYXHOCTU», «3epKanbHaa kKonuA», «Co3patb
Konuto») un nepemeweHna («MNosepHyTb», «lepemecTuTb») AOCTYNHbI ANA
peAaKTUPOBAHMA COCTaBAAOWMX NPOPUAA, NPU HarKaTUM Ha HUX NEBOM KHOMKOM
MbILLW.

4 —[OaHHbin  nNpodunb C OGUKCUPOBAHHLIMU  pPasMepPamMm  YXKe MOXKHO
MCNONb30BaTb B KayecTBe ceyeHuAa 6Oanku. Caenaiite co3pgaHHbiA  npodunb
napameTpMYEeCKMM — HaCTPOMUTE BO3MOMXKHOCTb U3MEHEHUA BE/IMYMH €r0 NapamMeTpoB.
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[nA 3TOro BOCNoONb3ynTECh MHCTPYMEHTAaMM NAHENN PAa3MEPHbIX OrPaHUUYEHUN.
[JaHHbIA npodunb TpebyeT HACTPOMKM Ccneaylolmx pPa3MepHbIX OrpaHUYEHUN:
«PaccTositHMe No ropM3oHTaNIN MeXay TOYKaMmn» U « PaccTosiHue No BEPTUKANAN MeXay
TOYKamm». 3aganTe UMeHa, ONUCAHUA U BbIPAXKEHUS OTrPaHMYEHUN: LUUMPUHY WU
TONLMHY BEPXHErO U HUXKHEro nosca, TO/IWMHY U BbICOTY CTEHKM. B JaHHOM cny4ae
Bblpa)KeHUA npeacTaBnsaloT coboit uymcnosbie 3HaveHus. Ho, cyuiectsyetr WU
BO3MOHOCTb BBOAUTb GOPMY/abl C  WMCNONb30BAaHMEM WMMEH Ha3Ha4yeHHbIX
pPasmMepHbIX OrpaHUYeHuit TeKyliero npodunsa, apuPmMeTUHecknx U NOrMYecKux
onepaTopoB, KOHCTaHT U dyHKUMI (nogpobHee cm. pasgen cnpasku «CocTtaBneHume

dopmyn»t).

[na Toro 4tobbl NPU M3MEHEHUM 3HAYEHMI NAPAMETPOB CEYEHME COXPAHANO
cBOIO GOPMY M PACNOSIOKEHME NNACTUH OTHOCUTENBHO APYr APYra, BOCNONAb3yMUTECD
MHCTPYMEHTAMM HACTPOMKU TEeOMETPUYECKUX OrpaHmyeHmn. Cuctema Renga
obnagaet GyHKUMEN aBTOMATUYECKOrO onpeaeneHma orpaHM4YeHnin B 3aBUCUMOCTH
oT dopMbl ceveHua. [ns NnpumeHeHUA AaHHON GYHKUMWM AOCTAaTOYHO BblOpaTb BCE
nnu Tpebyemble cocTaBastowme npoPumaa U NPUMEHNTb KOMaHay «ABTOMATUYECKHM
NPUMEHUTb OrpaHnveHma». K gaHHoOMy Npodumato cMcTema NpMMeEHMUAa OrpaHNYEeHNA:
«BepTnkanbHOCTb», «[OPU3OHTANIBHOCTLY», «BblpaBHMBAHME TOYKM NO BEPTUKANN» U
«BblpaBHMBaHME TOYKM NO TOPU3OHTaAM». [na Toro 4ytobbl NPU U3IMEHEHWUU
napameTpOB CEYEHMA TMONOKEHME BEPXHEro nofca OCTaBa/JioCb HEU3MEHHbIM,
npumeHuTe orpaHudyeHne «®duKkcauma TouYKM». [poBepbTe, 4To AobHaBneHHoe
OrpaHMYEHME MO COXPaHEHWUIO MONOXKEHUA BEPXHEro Mnosca paboTaeT — U3MeHUTe
TONLWMHY BepxHero nosAca u ybeamutecb, YTO BCE CeYEHME CABWUHYNOCb BHM3. Tak
MOXHO MpoBepuTb paboTy nNwboro orpaHMYeHUs, He BbIXOAA U3 peaaKkTopa
npodunein. NMpm HeEOBXOAMMOCTU yAANEHMA CO30AHHOTO OrPaHUYEHUA, A4OCTAaTOYHO
BblAENIUTb €ro U HaXaTb Knasuwy Delete. BepHUTe 3HaYeHWE TONLWMHbI BEPXHETO
nosAca u nepenante K NpPUMEHEHUIO Co34aHHOro npoduna ana Gankum.

5 — HactpownTte ctuamn 6anku B 0o4HOMMEHHOM pegakTope (ynpaBaeHue CTUAaMm
- ctunn 6anku) ¢ NPUMEHeHWeM CO3[aHHOro napameTpuyeckoro npoduna. Ona
noAKpaHoBoWn H6ankM NposeTom 6 meTpoB npumeHnTe Npodunb "HecMMmeTpUYHbIN
AByTaBp" W oOCTaBbTe ero napameTpbl MO yMOJYaHMO. [nA  npoBepKu
PaboTOCNOCOOHOCTM MapaMeTPUYECcKUX HacTpoek, npoaybnvpymnte ctuab Ana
noaKkpaHoBon 6anku nponetom 12 m, npumeHuTe Npoduab U NOMEHANTE 3HAUYEHMUA
napameTtpos cevyeHuA. LLnpuHa sepxHero nodaca: 400 mm, TonwmHa 14 mm. TonwmHa

! MonHbIl TekeT cebiikm: https://help.rengabim.com/ru/index.htm#formula.htm
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CTeHKn: 8 mm u BbicoTa 1040 mm. LLnpmnHa HMKHero noAaca 320 mm, TonwmHa 14 mm.
Ybeautecb B TOM, 4TO popma NpoPmas KOPPEKTHO NEPECTPOMAACH B COOTBETCTBUM C
3a1aHHbIMW pa3mepamm.
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MocTpoiite aBe 6ankM co3gaHHOro NPodUNA C Pa3HbIMUM NAapaMeTPaMm CEYEHUN
B npocTpaHcTee 3D Buaa.

JlaHHbIN anropuTm BocnpousBedeH B Buaeoctoxkete! «Pepaktop npoduneir.

CeuyeHunA 6aNOK U KONOHH».

Mpu HeobxoAMMOCTM CM. AOMONHUTENbHOE BMAeo? o co3gaHum 60ATOB U
WNMAeKk c nomouwbio pepaktopa «lMpodunmn». BaskHo! U3nuwHAs aetanmnsaums
MoXeT notpeboBaTb 6OMbLINX PecypcoB Ballero annapaTtHOro obecnedyeHus, 4To
MOKET MPUBE3TU K CIOKHOCTAM Npu paboTe ¢ 60/1bLLIMMM NPOEKTaMM

4.3.2 TMpodunu nnactmH

NHCTpymeHT «MnacTmHa» B nporpamme Renga nossonsieT co3gaBaTb MOCKUE
JIMCTOBbIE 3N1E€MEHTbl Pa3NMYHON (opMbl, MpeAHa3HaAYeHHble ANA YCUIEHUA U
coeauHeHMA Mmexay coboi HecyLMX KOHCTPYKUMIA. Hanpumep: onopHble NAacTUHbI,

! MonHbIl TekeT cebikm: https://youtu.be/Ez3WdB_XBFE?list=PLnWnOl4mleQ7Rupm8j3LzpF03Nic42HID
2 CcblnKkn Ha BUAEO: https://youtu.be/0Xmy0 eJKXk, https://youtu.be/hXRtrvNnMrg "
https://www.youtube.com/watch?v=344GilIS69RM.
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TpaBepCbl M KOHCONbHble pebpa 6a3 KONOHH, COeAMHUTENbHbIE MNNACTUHbLI WU
pa3/inyHble PacoOHKM, HaKNaAKU U y310Bble GAaCOHKMN OTNPaABOYHbIX MapOK.

MpU NPOEKTUPOBAHUU KENe300EeTOHHbIX KOHCTPYKUMUIA OaHHbIA WUHCTPYMEHT
O6yaeT noneseH B pa3paboTke 3aKNaHbIX AeTanen.

&
<

3DBup % | ComsBC-1. % |+
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GO0 =
=& 4 B~
4P DM

[ns pobaBneHusa B moaenb Unm cbopKy HOBOM NNACTUHbI HEOBXO4MMO BbI3BATb
OAHOMMEHHbIA MHCTPYMEHT C MNaHeNu WMHCTPYMEHTOB M HacTpOUTb MapameTpbl
PacnoNOXeHUs, TONLWMHY, MaTepuan, MapKy U camy Gopmy NAaCTUHbI, KOTopas
onpeaenaeTcsa CTUIEM.

CTMNb NNAcTUHbI onpeaenseTr odyepTaHWe U pasmepbl ee GOPMbl, a TaKXke
Ha3HaYeHHble ANA AaHHOro CTUAA CUCTEMHbIE M MO/Ib30BaTe/IbCKME CBOWCTBA,
KOTOpble B Aa/ibHeNLIeM MOXHO MCNoAb30BaTh A4NA GOPMUPOBAHUA cneunudrKaL i,
[na co3paHMa  CTMAA  NAaCTMHbI  CYWEecTByeT CTaHAApTHbIM  Habop dopm:
NPAMOYTONbHUK, TpaneumeBnaHas, yronok, GacoHKM ¢ pasIMiHbIMU BUAAMU CKOCOB,
warba.

Co3pgaHue cobcTBEHHOM GOpPMblI U3AENMA OCYLLECTBAAETCA C MNOMOLLbIO
pepaktopa «lMpodunm». OuepTaHUs KOHTypa NAACTUHbI MOryT ObiTb KakK
dOUKCMPOBAHHbIX Pa3MepoB, TaK U C NapamMeTPUYeCcKomn HacTpoKoi. KoHTyp 3aaaeTcs
C MOMOUbIO OAHOMMEHHOrO WHCTPYMEHTa, napameTpusaums npousBoOAMUTCA C
NMOMOLLLbIO TEOMETPUYECKUX U PasMepHbIX orpaHuyeHuit. MoapobHbIA anroputm
napameTpusaLUunm PacCMOTPEH Ha MpuMepe HEeCUMMETPUYHOro [BYTaBPOBOro
ceyeHua bGankm (cm. n. 4.3.1). MapameTpusauma nosiesHa MNPM MHOFOKPaATHOM
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MCNONb30BaHUN 0AaHON GOPMbI MAACTUHLI C U3MEHEHMEM BeNMYUH ee rabapuTos.
feomeTpuyeckme OrpaHUYeHUs Mosie3Hbl B TOM YUC/Ae M A48 COXpaHeHuA
KOPPEKTHOTO MPOEKTHOIO NONOXKEHUA NPU U3MEHEHUN MapPaMETPOB.

Pasmew,eHne naacTMHbl B Moaenu OCyLLEeCTBNAETCA C yd4eToM MPUBA3OK (060
BCeX NMpunBA3Kax ynTamTe B pa3aene CrpaBKu «To4yHOEe NocTpoeHue u HDVIBFI3KM))1),

napameTpoB pPacnoNoKeHUA W yrnos nosopoTa (cm. BuAEo? «Yrabl nNosopoTa
NAIACTUH, S1eMEHTOB U COOPOK»).

3

Cm. BngeomaTepman o pabote ¢ MHCTpyMeHTOM «[lnacTuHa»® U peaakTopom

«Mpodpunm» ana GopMMPOBaHMA OTBEPCTUIA B NNaCTMHAX".

4.3.3 C6opKa

CbopKa npeacrtaBnsieT cob0M COCTaBHON TPEXMEpPHbI 06beKT. CoopKoin moryT
ObITb KaK Lesible KOHCTPYKUMK (pepma, ABYXBETBEBAS KOJIOHHA), TaK U OTAENbHbIE
YaCTM KOHCTPYKUMW (3aKnagHble AeTanu, apMaTypHblidi Kapkac). C6opkuM moryT
BXOAUTb B cocTaB bonee KpynHbiXx COOPOK, MPU 3TOM KONMYECTBO YPOBHEM
B/IO}KEHHOCTU He OrpaHMyMBaeTcA nporpammon. ITOT Habop M3 HECKOJIbKUX
3/IEMEHTOB MOXeT ObiTb BK/AKOYEH B MOAENb KaK eAuHbi 06beKT C NMOMOLLbHO
OJHOMMEHHOro WMHcTpymeHTa «C6opka»°. Bbibop Heobxoammoln cBOpKM AN
pa3smelLeHNA B MPOCTAHCTBE MOAENN OCYLLECTBAAETCA NO eé MMeHu (3agaeTca BO
BKnagke «Obo3peBaTenib NpoeKTa»). Mpn 3Tom 06BEKTbI, PACNO/OKEHHbIE BHYTPMU
cbopKM, He ByayT noapesatb, CONPAraTbCA UAM OTCEKATb 06beM Apyrnx oH6beKToB
moaenn. MHorme MeTanNoOKOHCTPYKUMM yaobHO co3paBaTb B cbopke B Buae
OTNPaBOYHbIX MapoOK (B nocneactsMn cHoOpKy yaobHO [A06aBUTb Ha YepTex
c6b0pOoYHOM eanHNLbI B BUAE 0OBEKTA U OTAE/bHbIX 3/1eMEeHTOB COopKK, cm. n. 7.2.4).

Cneagyet obpaliaTb BHMMaHME Ha MNOJOXKEHWE OOBLEKTOB BHYTPU CHOPKM
OTHOCUTENIbHO OCel KoopaMHAT cOOpPKM — 3TO MONOXKeHue byaeT ydyTeHO npwu
pasmMelleHnM 3K3emnnsapa COOpPKM B MOAENM C y4eTOM MapameTpoB 3K3emnaspa
cbopkn «PacnonoxkeHne cHOpPKM OTHOCUTENbHO OCu», «CmelweHue cOOpKM no

! MonHbIl TekeT cebinok: https://help.rengabim.com/ru/index.htm#universal.htm
2 https://youtu.be/CPsHF_uhu0Q?list=PLnWnOl4mleQ7Rupm8j3LzpFO3Nic42HID
3 https://youtu.be/qBd-TeSxCAO?list=PLnWnOl4mleQ7Rupm8j3LzpF03Nic42HID
4 https://youtu.be/AS3m9IXD2ASA

5 https://help.rengabim.com/ru/index.htm#assembly.htm
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BepTMKanu», «CmeweHne cbopkn no ropmsoHTanm», «CmeweHne nNo BEPTUKANNY.
MoBOpOT 3K3emnasapa COOPKM B MOAENMN OCYLLECTBAAETCA C MOMOLLbIO 334aHMA
napameTpoB yra10B nosopota (cm. Buaeo® «Yribl NOBOpOTa NAACTUH, 3N1EMEHTOB U
CO0pPOKY).

L‘:ﬁ Workshop (Tonbko utenne) - Renga - ABToHOMHas pabota WA cBopii - X
| ComuBCt. x [ #]

oo fH-EN B @YD" S0 Vincrpymestes
L =
= 4 4% S
0oBwm/
4PB B
a ¢

T
[ lr=—
&) o

Habop c6opoK XxpaHUTCA B COCTaBe NPOEKTa (B rpynne KomnoHeHToB « COOpKM»
BO BKnaake «0Obo3peBaTenib MPOEKTa») U MOXKET NPUMEHATLCA NPU HEOBX0AMMOCTHU
B UMM 34aHMA MAKM COOPYKEHMA B KAYECTBE 3K3eMNAApoB CO60pKu B moaenun. Mpu
3TOM M3MeHeHUe COOPKU NPUBELET K USMEHEHMUIO BCEX IK3EMMNJIAPOB 3TOM COOPKK B
Mmogenn. MapKa Bceli COOpPKM 3aaeTCA BO BKAAZAKE OTKPbITON COOPKM NpU OTCYTCTBUM
BblbOpa onpeaeneHHOro KomnoHeHTa cbopku (npu BbibOpe 06bEeKTOB CcHOpPKU
334at0TCA MapKM 06 beKTam, COCTaBAAOLWMM COOPKY).

! https://youtu.be/CPsHF_uhu0Q?list=PLnWnOI4mleQ7Rupm8j3LzpFO3Nic42HID
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& Workshop (Tonbko uterive) - Renga - AeToHoMHas pabora _ X
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Pacnopka P-1 Pactaxka s Pactmwka a2, Pactaea 1 Ceman BCA,

Ysen2 Ysen3. Paspes 1 Yaen3. Paspes 2, Vaens Depyia O-1.

Cneypmdurkaumm = -

Tabnmup ] -

Cm. sononHuTenbHo enaeo’ «C6opka. MeTannoKOHCTPYKLUNY.

4.3.4 [etanusaumsa y3nos coegUHEHUA

[eTtannsauma y3nos CONPAXKEHMA METANIOKOHCTPYKLNIM A0NKHA NPON3BOAUTCA
B CMNeuVanmn3nMpoBaHHbIX KOMMJAEKCAX, HaNnpumep B CNeuuasbHOM MPUNOMKEHUUN K
nporpamme «Komnac 3D».

®opmar IFC no3soauT nepegatb moaenb U3 Renga B Komnac-3D, npuaoxKeHuto
MeTaNNOKOHCTPYKLMKU (CM. HACTPOMKN FreOMEeTPUYECKOro npeacTaBneHus B n. 8.4.4).

Npunoskenne «O6opyaosaHue: MeTannoKOHCTPYKUMM 3D»? npegHasHayeHo
ANA aBTOMATM3aUMKM PaboT MO MPOEKTUPOBAHUID KOHCTPYKUMIK M3 NPoPUabHOro
MeTannonpoKkata. B nonyyeHHoi n3 Renga mogenn moryt ObiTb NPUMEHEHDI
noApeskn W papyras [eTanbHasa [AopaboTKa 3/71€EMEHTOB U UX COEeAMHEHUN.
MpnnorkeHne NO3BONAET CO34aBaTb TUMOBbIE COEAUHEHNA META/NINIOKOHCTPYKUMM 1
NOBTOPHO MPUMEHATb UX B npoekTe. MNpn nameHeHnn moaenn B Renga, BO3MOXKHO
06HOBUTb AaHHble B KOMIMAC nytem MX BbIrpy3KM B paHee NPUMMEHEHHbIN dain
nepegayn ¢opmata IFC. Mpu aTom 6yayT coxpaHeHbl A0PaboTKKU, Npon3BeaeHHbIe B
npunoxenmn  «ObopyposaHue:  MeTannokoHcTpykuum  3D».  CyuwecTsyeT
BO3MOKHOCTb BbIrpy3Ku coctasastowmx mogenm ns KOMMAC B dopmaT A4Ns CTAaHKOB
aBTOMaTM4YECKOMN pe3ku N 0bpaboTkm npodunen ana peanunsaumm besdbymarkHoro
n3rotoBneHus. TpexmepHaa Moaesib MeTasI0KapKaca MOXKeT ObiTb MCMOb30BaHa
TaKXKe 415 NoNy4YeHMA pa3pe3oB U CeYEeHUI, CO34aHNA AETaIMPOBOYHbIX YEpTEXKEMN -
bopMMUPOBaAHMA KOMMJIEKTA AOKYMEHTALMN HA OCHOBE 3TOM MOAENN.

L https://youtu.be/bwGJOBALOkk?list=PLnWnOl4mleQ7Rupm8j3LzpFO3Nic42HID
2 MonHbI TeKCT cebinku: https://kompas.ru/kompas-3d/application/machinery/steel-constructions-3d/
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JononHntenbHo CM. Buaeo! «Renga - Komnac
O6opynosaHne:MeTannoKoHCTpyKUmMM  3D»  un Bugeo?  «PyHKUMOHANbHAA
coBmecTumoctb Renga u O6opyaoBaHue: MeTtannokoHcTpykunm KOMIAC-3D ¢
nomoubto IFC».

! MonHbIl TeKeT cebiok: https://youtu.be/CnODbat-K3I
2 https://youtu.be/jyzNK2gaVwo
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C60opHble Kene30beToHHbIe KOHCTPYKLUMKM NPOEKTUPYIOTCSA B cucTeme Renga Ha
OCHOBE paHee U3YyYeHHbIX 0OLWNX NPUHUMNOB PaboTbl C MOAENbIO C NPUMEHEHNEM
MEeTO0B MOAENMPOBAHUA U KOHCTPYMPOBAHMA MOHONUTHLIX Kene30b6eToHHbIX
KOHCTPYKUMnN. [Mpu  Heobxoammoctn oTobpaxeHna apmupoBaHuAa cbopHom
¥Kenes3ob6eToOHHOM KOHCTPYKLUN — ero peannsauma Nnpon3BoaMTCA TaKKe aHaIornMyHo
apMMPOBAHWNIO MOHOJ/INTHOM XKene3obeToHHOM KOHCTpYKUMK (nogpasaen 4.2).

Hanbonee 3ddeKkTnBHbIM CNocobom NPOEKTUPOBAHUA COOPHbLIX KOJIOHH,
nepeKkpbiTMn, 6anok, ¢yHAAMEHTHbIX 0anok M T.4., ABAAETCA NPUMEHEHME
MHCTPYMEHTOB MOAeninpoBaHmnAa «KonoHHa», «banka», «[llepeKkpbiTme» wn ap. B
cbopKe, MX MaApKMpOBaHME WU pacnonoxeHne B Mmogenn. [na co3paHus
NO/Ib30BATE/IbCKOTO CEYEHWUA KOHCTPYKTMBHOINO 3/1€MEHTA NMPUMEHAETCA pefaKTop
«Mpodpunn».

Mpun HeobxoaMMOCTM NOBOPOTA COOPHOMN KOHCTPYKLMK, BbINONIHEHHOM B COOpPKe,
B UMM, 3apatotca 3HauyeHuna yrnam dinepal (napametpbl «Yron npeueccum», «Yron

HyTaumMm» U «Yron CcobCTBEHHOro BpalWweHMa» Ana 3K3emnaspa cbopkuy,
pa3mMeLLaemoro B Mogenu).

K npumepy, ansa ncnonb3osaHua B npoekte cbopHbix namnt MK 63.15, TOCT
9561-20162 «MANUTbI NepeKpbITUIA XKene306eTOHHbIe MHOTOMYCTOTHbIE A8 34aHUIN U
COOpPYXKEHUN. TexHuyeckume YCNOBUAY, pekomeHAayeTcA cnegyrowan
nocnenoBaTe/IbHOCTb AENCTBUM:

1 — B gaHHOM cny4ae, NAnTa NepeKkpbITUA XapaKTePHOro ceYeHna MOAEeNMPYEeTCS
MHCTPYMeHTOM «Banka», ¢ HacTpolKkoi cooTtBeTcTBylowero «Ctuna 6anku». Ana
co34aHus cTuaa 6ankuM C NoNb30BaTeNbCKUM cedeHuem B pegaktope «[Mpodpunmn»
CO343€eTcA HOBOE CeyeHue NOo pasmepam MonepeyHoro ce4yeHus MHOTOMYCTOTHOWM
NAUTbI NEPEKPLITUA.

1 Cm. BMAeo «Yr/ibl NOBOPOTa NAACTUH, 3NEMEHTOB 1 CBOPOK»:
https://youtu.be/CPsHF_uhu0Q?list=PLnWnOl4mleQ7Rupm8j3LzpFO3Nic42HID
2 https://docs.cntd.ru/document/1200141739
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ECKH NPYMEHNT OTPaHHSEHIR

S
2- Cos,u,aeTca HOBbIN «Ctunb  Bankm» ¢ npummeHeHmnem CO340aHHOIO
nonb3oBaTenbCKoro cedeHma «lK 63.15».
&1 Cruav banku X
B 7 x MK 63,15 v ABTO v
c20 Aeyraep
| 2081 MpamoyronsHnk
L 200x12 Tasp
T 2081 Yronok
| k6215 jitieenner )
Maura 1MIKK AN

Mpamoyronenas 300x400
C 2004
Tasp 700x400

Yronox 500x400
Weennep 400x400

Tpyba npoduneqan 188:180

MuoronycrotHas nawta 1MKK

(MK 6215

C-npodune
Tpyta npoduneHan
Apyroi..

3HaueHne

Otmena

3 —-B HOBOM cOOpKe nog COOTBETCTBYIOWMM MMEHEM MOAENMPYETCA NAnUTa
NepeKpbITUA C UCNO/Ib30BaHNEM MHCTPYMeHTa «banka» c onpeaeneHnem napameTpa
«Ctnnb 6ankmn» «MK 63.15». innHa 3apaetcs no NOCT.
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MOHTAKHbl€ NeTNMN, BbIMOJHEHHbIE C MOMOLLBbI MHCTPYMEHTA P

«ApMaTypHbI CTepKeHb». 3agaeTca «MapKa cbopKn» BHYTpU MK 63.15]
BKNaAKU cOOpKM (4N 3TOro HM oAUH O6BEKT COOPKU He
AONKEH bbITb BblgeneH) — «MK 63.15».

5—-C6opka «[MK 63.15» pobasnaetrca B mMoAesb C MOMOLWbIO WUHCTPYMEHTA
«CbopKa». Takum obpasom cbopHas NAMTa NepeKpbITUA pa3meLLaeTca B MOLENMN B
HY>XHOM KO/ZInyecTse.
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Mocne pacKnagkm HYXHOro Ko/uyectsa NAUT MNepekpbiTMA B MoAenu
npousBoauTca UX cneunduumpoBaHmne, 6a3oBble NPMEMbl KOTOPOro OCBELLEHbI B
noapasaene 7.1.
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B nomoub NpoeKTUpPOBLLMKY KOMNaHua Renga Software pasmectuna Katanoru
MHOTONYCTOTHbIX NaHenen nepekpbiTnii no cepun 1.141.1-1, 6eToHHbIX 6N10KOB ANA
cTeH nogganos no NOCT 13579-2018, naut pebpuctbix no cepun 1.442.1-1 n 1.1065.1-
2.94, cTponNUAbHbIX M NOACTPONUAbHBIX 6anoK no NOCT 20372-90, 3ab1BHbIX CBai No
FOCT 19804.3-80 u apyrue KaTanorn Ha caTe B COOTBETCTBYIOLWEM pasgene’.

(im} @) Katanoru ana Renga x |+ = o X
& &) &) https://rengabim.com/katalogi/ 0 & i’é Y= :

NpoayKkTel Cobbitua v O KoMMaHuK v Monb3ogatenio v PaspaboTumky v LieHTp noaaep Kkn v Kynuts v CravaTb v
Buaeo EEe———semas

BIM-KaTanor coaepxuT nHbopMaLmoHHble mogenu 6anok, paspabo; —

——

90: Cnpaska

o Banku cTponuabHble /6 pelleTuaTbie A1 NOKPLITUIA OLHOSTaXKH
O6yueHue n ceptudmraLma

12 1 18 meTpos no cepum 1.462.1-3/89
o Banku cTponmabHbIe /6 AByTaBPOBbIE ANA MOKPLITUI OHOSTa XK
NPOMbILUNEHHbIX MPEANPUATIIA NposieToM 18 MeTpos Mo cepun 1,
BIM-1wa6oHbl
Ckauatb JloposHan KapTa Renga

OnbIT nonb3oBaTenei
Tunosble BIM-npoekTsl
Cratbyn

@ rers . 3abMBHble ese306eToHHbIe KBaapaTHOro

yleln
Y Us € Kpyrsion nonoctbio. (ool uier ez e t:le

[OKYMEHTbI

x‘%
L% e
[////////////\';\...: ’.0.........'.".!:,"'
“(//////,y'tm 88
"%"?.

BIVI-KaTanor coaepmT MHPOpMaLMOHHbIe 3D-Moaen 1 3aBUBHbIX Ke/le306eTOHHbIX CBait

KBaApaTHOro ceueHua ¢ KPVU\OVI NONOCTbIO C HEHEHPRF&EMOE( n Hanpnraemoﬁ HDOAOHBHOQ

apmaTtypow AnvMHoi oT 3 o 12 meTpos.

httpsy//rengabim.com/katalogi/

MeToauKa pa60TbI C KaTanorom o6bEKTOB npueeaeHa s noapasaene 9.1.

! MonHbIl TeKeT cebikm: https://rengabim.com/katalogi/
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4.5 PacyeT KOHCTPYKLUUI Moaenm

PacueT cTpouTeNIbHbIX KOHCTPYKLNIM, NpoBepKa M nogbop Tpebyembix ceYeHuni
NPOU3BOANTCA B CTOPOHHMUX CNELMANMU3UPOBAHHbIX PACYETHbIX KOMMEKCaX.

CywiecTByeT ABa OCHOBHbIX cnocoba nepeaaum moaenu 34aHUA U3 NPOrpammbl
Renga B pacyeTHbIN KOMMAEKC:

ol N
O)

| \'\{ i \

NPA-CATP

NCAD
- Y Noifce

STARK ES

e [locpeacTBOM OTKPbITOro nporpaMmHoro nHtepogeiica API (cm. n. 1.2).

MpumeyaHue 1 K U306parkeHuto:

B MK JIMPA 10 npegycmoTpeH 3KcnopT BIM-mogenn 3 Renga npu nomowm nnaruHa,
BCTpanBaemoro B Renga. KCnopT ocyLwecTBnAeTca A8 OCHOBHbIX CTPYKTYPHbIX TUMOB 3/1€MEHTOB
(cm. npunoskenue b.5 «PykosoacTea nonb3osatens /ivpa 10.12»1).

[ 3xcnopruposanme obuextoe 8 MK IAP...  — O X
Tun ofbexTa: SKCNOPTHPOBEHHO! ‘
cTeHsl 27727 |
NEPEKPEITHA 618 |
KONOKHbI 711216 |
Bankn 1007292 |
PYHOBMEHT 00 ‘
Cron |

1 MonHbIf TeKceT cebinkm: https://lira-
soft.com/upload/iblock/7b9/an6bai2i3shhypwx4gdz9f0lly5daoqv/Rukovodstvo_pol_zovatelya LIRA_10.12.pdf
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MnarunH ot APM Engineering HaxoguMTca B npouecce pa3paboTky M anpobaumm Ha pasNnYHbIX
TMRax moaenen.

f.ﬁ Renga I\ AINMM 'v‘ CivilEngineering

e T[locpeactsom popmaTa AaHHbIX C OTKPbITOM cneunduKkaumein IFC.

06 skcnopTte B dpopmart IFC n3 Renga cm. pasgen 8. B pacueTHom Komnnekce
HY>XHO MMMNOPTMPOBATb AN OTKPbITb MogeNb B dopmaTe *.ifc.

Mocne KoHBepTauuu (B 3aBUCMMOCTM OT PACYETHOrO KOMMJIEKCA KOHBEPTALUS
NPOU3BOANTCA B NPEnpoLEeccope WM B CaMOW PacyeTHOW CUCTEME) B KOHEYHO-
3N1EMEHTHYI0 MOAENb 34aHUA U YTOYHEHMA COMPSKEHUA U Y310B B PacYeTHbIX
KOMN/AEKCaX MNPUKNAAbIBAOTCA BCe HeobxoaAumble Harpysku ana ganbHenwen
NPOBEPKM KOHCTPYKTUBHbIX 3/1EMEHTOB MO Hecyl,el cnocOBHOCTU M NPUrOoAHOCTU K
aKcnayaTaymum.
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Mporpamma Renga npeaocTaBAseT WHXKEHepy-NPOEKTUPOBLUUKY BHYTPEHHUX
ceTenm KusHeobecrneyeHMAa 30aHUIM U COOPYKEHUN  UHCTPYMEHTbl  AnA
aBTOMATM3MPOBAHHOIO MNPOEKTUPOBAHUA WUHMKEHEPHbIX CUCTEM BOAOCHALKeHus,
BOAOOTBEAEHWNA U BOASHOIO OoTon/1eHMa (cm. TpybonpoBogHble CUCTEMbI, NOAPA3AEN
5.2), BeHTMaauMm  (CM.  BO34AyXOBOAHble  cucTeMbl, nogpasgen  5.3),
9NEKTPOCHABXKEeHUA (CM. aNEeKTpUYECKNE CUCTEMbI, nogpasaen 5.4).

OpraHn3oBaTb NPOLLECC MPOEKTUPOBAHUA 34aHUA W COOPYXKeHW B Renga
BO3MOYHO COBMECTHO C apXMTEKTOPAMM U KOHCTPYKTOopamu (cm. pasaenbl 3,4 un 6), B
NOCNeACTBUN  BO3MOMKHO  BKAOYUTL  UMPPOBYIO WMHPOPMALIMOHHYIO MOAENb
CNPOEKTUPOBAHHOINO  343aHUA  WMAM  COOPY)KEHMA B KOHCONIMAUPOBAHHYIO
MHGOPMaLIMOHHYIO MoaeNb 06beKTa CTpouTenbCcTBa (cm. pasaen 8).

Mepepn, n3dyvyeHMem pekomeHAaaumim no paborte ¢ OCHOBHbIMU MHCTPYMEHTAMMU
ana  pabotbl ¢ UMM wuHXeHepy no ceTtam, HeobxoAMMO O3HAKOMWUTbCA C
nonoxeHmamu pasgenos 2 u 3 (3HaHME MNONOXKEHUA pasgena 3 npuroauTcs
WHXXEHepy No CEeTAM B C/ly4ae HEOHXOAMMOCTM CaMOCTOSATE/IbHOTO CO34aHUA MOAeNn
3[1aHUA NN COOPYKEHUA).

NH}KeHepHble pacyeTbl, KoTopble TpebyroTca B npouecce MNPOEKTUPOBAHUA,
[OIKHblI MPOU3BOAUTLCA B OTAENbHbIX CMEeLWann3MpoBaHHbIX Nporpammax (npwm
Ha/ZIMYMM TaKoM BO3MOXKHOCTHU, C ncnonbzoBaHuem APl u popmaTta IFC — nogpobHee
cM. nogpaszensl 1.2 n nogpasgen 5.2). Mpn 3Tom BO3MOXKHO MCNONb30BaATb AaHHblE
UMM (noapobHee 06 MHbopmaLmmn B mogenn cm. n. 2.2.2), HanpMmep, BbIrpyKeHHble
B Tab/MYHBLIN MawmnHouynTaembin dopmat CSV (cm. n. 7.1.3). Unm HacTpaumBatb
BblpaXXeHUA ONA CBOMCTB YMCNOBbLIX TUMOB AAHHbIX C MCNOAb30BaHUEM GOpmyn M
nosy4yeHnem 3Ha4YeHUM BbluMCNeHU ana obbekToB UMM HenocpeacTBEHHO BHYTPU
Renga (cm. n. 2.5.3).

KaTtasnorn obbekTos, ctunen (cm. noapobHee nogpasgen 9.1) ana npumeHeHus
NHX>KEHEePOM MOXHO CKayaTb M3 OJHOMMEHHOrO pasaena canral.

Odopmnenune cneumndpuKaLnii, BEAOMOCTEN U YepTexXen nponsBoantca B Renga
Ha ocHose UMM u paccmoTtpeHo B pasgene 7.

[JononHuUTeNnbHble BMAEOMATEPUAabl NpU paboTe MHXKeHepa NO CeTAM Hag,
npoektom B Renga cm. B pasgene YouTube-kaHana RengaBIM «Renga UNHKeHepy

(MEP)» 2.

! MonHbIl TeKeT cebok: https://rengabim.com/katalogi/
2 https://www.youtube.com/c/RengaBIM/playlists?view=50&sort=dd&shelf_id=5
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Oo6wun anroputm cosgaHma LUM BHyTpeHHeil WHXKXeHepHOoU cucTtembl
¥un3HeobecneyeHUa 34aHUA MU COOPYKEHMA NPeACTaBAEH CneayoLWUMM Waramm:

1 —PacctaHOBKa puKtylowero obopyaoBaHMAs WM TOYEK TPACCUPOBKU B
uMdppoBon MHPOPMALMOHHOM MOAENMN 343HUA UIN COOPYKEeHMA BO BKNaake «3D
Bua» nnam Ha nnaHe ypoBHS, C OTHECEHUEM K ONpeaesieHHON KaTeropmm CMCcTem npwm
HeobxoammocTth (n. 5.1.1 —5.1.3).

2 — OnpegeneHne coctaBa TPybonpoBoAoOB MAM BO3AYXOBOAOB U AeTanew,
KOTOpble B aBTOMaTMYECKOM pexume byayT pasmelleHbl Ha Tpacce (n. 5.1.3).

3 -0OnpegeneHne napameTpoB MNPOKAAAKU Tpaccbl AnA nposBeaeHuA
aBTOMATUYECKOM TpaccupoBKK (cm. n. 5.1.4).

4 — MNpoBeAeHWe aBTOMATUUECKOM TPAaCCMPOBKM MO 3a4aHHbIM NO/Ib30BaTe/IeM
napameTpam (onpeaeneHve cBs3en mexay OO6beKTaMM BO BKNaAKe KaTeropum
CUCTEMbI M aBTOMATMYECKOE NOCTPOEHME TPACcChbl B MOAENN).

5 — PepaKkTupoBaHue Tpaccbl Npn HeobxoanmmocTtu (cm. n. 5.1.5).

6 — Pasamell,eHNe OCTaNbHbIX AeTaneit u Tpebyembix akceccyapoB Ha Tpacce (.
5.1.6).

7 — PasmellleHMe KpenneHuM N5 WHXKEHEPHbIX cuctem B mogenu (cm.
noapasgen 5.5).

OcCHOBHble 3HaHMA 06 MHCTPYMEHTAX, NpnMmeHAemMbIX B npolecce pa6OTbI Ha/,
UHXEHEPHbIMU CUCTEMAMU B NPOrpamme CM. B pasaene cnpaBle «npoeKTMpOBaHMG
UHXEHEPHbIX CUCTEMN.

OcobeHHOCTU ANA KaXKaoM rpynnbl CUCTEM CM. B nogpasaenax 5.2 — 5.4,

OTkponTe npumep npoekta (cm. nytb B n. 2.1.3) «Maisonette.rnp» wu

PaCcCMOTPUTE NONOKEHNA CneayroWnX NYHKTOB Ha €ro npumepe.

Mpu paboTe ¢ MHKEHEPHbBIMU CUCTEMAMM B NPOEKTE NPUMEHANTE NOAXOAALLNMA
BU3ya/ibHbli CTUAb AN5 BCEM MOAENN UNWN OTAENbHbIX 0ObEKTOB (B YaCTHOCTH, ANs
nepeBoAa Orpa*kAaltoLMX KOHCTPYKLUMIA B KapKacHbIA pexum), cm. n. 2.4.4; TakxkKe
NPUMEHSNTE HYXHbIM GUABTP — B NPOEKTE CyLLeCTBYeT HAabop NpeaHaCcTPOEHHbIX
OUNbTPOB MO Pas3/IMYHbIM  pasgenam MUHMKEHEPHbIX cuctem (MeToaMKy WX
MCNONb30BaHUSA CM. N. 2.4.6).

! MonHbIl TekeT cebikm: https://help.rengabim.com/ru/#MEP_design.htm
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5.1.1 T[pynnbl n KaTeropum cuctem

Mporpamma Renga npeaycmaTtpuBaeT TpW rPynnbl cUcTeM: TpybonpoBoaHbIE,

BO34yxXoBOAHbIE U INNEKTPUNYHECKUE.

Kaxkgas rpynna cuctem BKAOYaeT GUKCUMPOBAHHbINM Habop Kateropun cucrem

(NnpeameTHO 06 MX NPMMEHEHUM CM. COOTBETCTBYOLWLME Noapasaensl 5.2 — 5.4).

Gl
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3NeKTpHYeckme CUCTEMSI
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Kaxxpan KaTeropmna MHxXeHepHbIX CUCTEM COAEPHKUT 0r’M4eCKmne cxembl cBA3eM

COOTBETCTBYHOLLUNX

peann3oBaHHbIX B MO4eENN.

308w x

& Maisonette (Tonsko

CUCTEM  KM3HeobecneyeHun

ureriue) - Renga - ABTOHOMHas pabota

30aHUA  WAN  COOPYMKEHUS,

~ Cuearen 4.
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HekoTopble TuUNbl OObEKTOB OTHECEHbl K onpeaesieHHOM Kateropuu (mMam
HECKO/NIbKUM KaTeropmsim) CUCTEM MO YMOJIYAHUIO — HanNpuUMep, BoAOHarpeBaTesib
cneBa Ha msobpaxeHuun. lpyrne M3 HUXx bonee yHMBEPCANbHblI K MPUMEHEHUIO B
Pa3HbIX KaTeropusax (1 garke rpynnax cuctemax) u ana HUxX Tpebyertca onpeaeneHue
KaTeropmm nonb30oBaTe/ieM — Hanpumep, TOYKA TPACCMPOBKM ChNpaBa Ha
nsobparkeHmn. MoapobHee 06 OTHeceHUM OOBEKTA K ONpeaeneHHoW rpynne wm
KaTteropuu cuctem cm. n. 5.1.3.

i Maisonette (Tonsko utenue) - Renga - ABToHOMHaR paBoTa - O X | @i Maisonette (Tonsko utenne) - Renga - ABToHOMHas pabota - m] X
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OTHeceHMe O0OOBEKTOB K KaTeropuam HeobxoaMmo Ans nposedeHun
TPACCMPOBKM MexKay obbekTamu (cm. n. 5.1.4).

5.1.2 Crtuam cuctem

[OnAa Kaxkaow rpynnbl CUCTEM BO3MOXHO CO34aTb HEOrPaHUYEHHOE KOJIMYECTBO
CTUNEN CUCTEM, KaXKAbIM M3 KOTOPbIX A0/KeH ObiTb NMpMMEHEH B onpeaeneHHoM
KaTeropum cuctem (NOHATUA rpynnbl U KaTteropum cm. n. 5.1.1).

Ctunb (cm. obuiee onpeaeneHne ctuna B nogpasgene 2.3) cogepXut Habop
onpefeneHHbIX NapameTpoB M CBOMCTB, NPUCBaMBAEMbIX ONpeaeneHHOMY YYacTKy
cucTembl (Nnepen nposeaeHMEM TPACCUPOBKK, CM. N. 5.1.4, UM ANA CyLLECTBYIOLLLENO
y4yacTKa Tpaccbl B moaenu, cm. n. 5.1.5).
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B napameTtpax cTunA npucBamBaeTCA KaTteropus, o603HaueHue u uBeT B
COOTBETCTBUN C TpE6OBaHMFIMM HOPM.

DBy * npoexra * | By ol 7| daiin Pepakmposanue TMpocmotp Moanucs Okvo  Cnpaska
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bR © i . [naBHas  VIHCTpyMeHTEI <D ® B
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B KauyecTBe CBOWCTBA CTWU/IA CUCTEMbI MOMKET ObITb CO34aHO M [06aBNEHO
No/b30BaTeIbCKOE CBOMCTBO (CM. N. 2.5.3), Hanpumep — Kog, CUCTEMbI B COOTBETCTBUM
C KnaccnpuKaTopom cTpouTenbHor nHpopmauum (cm. n. 8.3.4)

5.1.3 Cocrasnsiowme UHXEHEePHON CUCTEMDI

Undposasa unHOOPMALMOHHAA MOAENb BHYTPEHHEN WHMKEHEpPHOW CcUcTeMbl
}U3HeobecneyeHna 34aHNA AN COOPYKeHUA GOPMUPYETCA U3 CaeayloLmX TUMOB
06bekTOB!:

e Touku Tpaccuposku: «0603HaYeHUsA -> TOUKa TPACCUPOBKU?».

TOYKM TPACCUMPOBKM MPUMEHAITCA ANnA 0603HaYeHUs BBOAA WUHXKEHEPHOM
CUCTEMbI B 3[@aHME, MOAENNPOBAHMA XapaKTepPHOro yyacTKka Tpaccbl — Hanpumep,

! MapameTpbl, B 4aCTHOCTM NapameTp, ONpeaensAoLMiA KaTerOPMKN CUCTEM, K KOTOPbIM OTHECEHbI 06bEKTbI Mo
YMO/IMaHUIO UAN MOTYT GbITb OTHECEHbI NO/b30BaTeNeM, NpMBELAEHbl B TaBNMYHOM BMAE B CNPaBKe OTAE/bHO ANA
Kak4oro Tvna obbeKra.

2 MonHbI TeKCT cebinku: https://help.rengabim.com/ru/index.htm#troute_point.htm
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KaHaNM3aLUMOHHOIo cTosfiKa. MoryT ObiTb NPUMMEHEHbI ANA pa3fesieHusa Tpaccbl Ha
Y4YacTKM no 6/10Kam 3aaHUA (pekomeHayeTca NPUMEHATb YKPYNHEHHOE pasaesieHune,
TONIbKO NpK 060CHOBAHHOM HEOBXoANMMOCTH).

TouKku TPACCUPOBKU AO0NXKHDbI 6bITb pasmeweHbl B moaennm C MNOmMOLLbHO
COOTBETCTBYHOWETIO MHCTPYMEHTA U OTHECEHDI K orlpe,u,eneHHoﬁ KaTeropuum cucrem Ao
nposeneHnA TPAaCCUPOBKU, TaK KaK OTHOCATCA K TUMaMm OﬁbEKTOB, mexagy KOTopbimMmu
onpeaenarTca CBA3N ANA NOCTPOEHUA TpPaCC B MOA4ENN.
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e CraHpgapTHoe ob6opyaoBaHMe W U3LeNUA: CAHUTAPHO-TEXHUYECKoe

obopyaosaHne! u obopyposaHue’ — Ana NPOEKTUPOBaHUA TPY6ONPOBOAHbLIX

CNUCTEM; BEHTUNALNOHHOE OGODV,EI,OBaHI"Ie3 — ANA NPOoeKTUupoBaHnA BO34yxXoBO4HbIX

cuctem;  ocBeTuTeNbHble  npubopbl?,  3N1EKTPO-yCTaHOBOYHbIE  u3aenus’,

ANNEeKTpnyeckue pacnpeaeaintesibHbie I.I.IMTbI6 - AnAa NPOEKTNpoBaHuA

ANNEKTPUNYeCKunuxX cuctem.

KaXabli M3 BbllLenepeyncaeHHbIX TUMOB OBBHEKTOB onpenensetca CTUAEM.
CTunb onpeaenset Kateropuio obopyaosaHua unm usgenusa. Cheayet obpatutb

! MonHbIl TeKeT cebiok: https://help.rengabim.com/ru/index.htm#plumbing_fixture.htm
2 https://help.rengabim.com/ru/index.htm#equipment.htm

3 https://help.rengabim.com/ru/index.htm#air_equipment.htm

4 https://help.rengabim.com/ru/index.htm#light_fixture.htm

5 https://help.rengabim.com/ru/index.htm#wiring_accessory.htm

5 https://help.rengabim.com/ru/index.htm#electric_distribution_board.htm
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BHMMaHWe Ha TO, YTO KaTeropua obopyaoBaHMA UAWN U3a4enna BblIbUpaeTca TO/IbKO
OAWH pPa3 Npu CO34aHUKN CTUNA. ITO 0OYC/NIOBNEHO Tem, YTO KaTeropua obbekTa
onpeaensaeTr OTHOWEHME K onpeaeneHHON KaTeropmu cuctem (MM HeCKONbKUM
KaTeropmam CUCTEM), K KOTOpOM ByaeT Npon3BoAUTCA NOAK/IOYEHME.

C nomoubto CTUAS ANA BbIOPaHHOM KaTeropmMmn HacTpanuBaeTca paa XapaKTepPHbIX
napameTpoB, NO3BOAIOLWMX NONYYUTb 060pya0BaHME PA3ANYHOM KOHOUIypauuun. B
napameTpax CTU/IA TaKXKe HAaCTPaMBaKOTCA NapaMeTpbl 414 NopTa NoAKAUYeHMs «Bug,
coeiHeHUA», «HOMWHaNbHbLIA AMameTp», KOoTopble BAUAIOT Ha pe3yabTar
TPACCMPOBKM (CM. MapameTpbl, HacTpauBaemble ANs TPaccupoBku B n. 5.1.4).
CBoucTBa NO3BONAOT BHECTM Tpebyemble AaHHble 06 06opyaoBaHUN.

@

DBug * |+

Ei Crwm obopynosarma %

O PR ——— s o

CTaHAapTHOe 06opyaoBaHUE U U3AENUA AOKHbI OblTb Ppa3melLeHbl B MOAE/N C
NMOMOLLbHO COOTBETCTBYIOLUX MUHCTPYMEHTOB Y OTHECEHbI K Onpeie/IeHHOMN KaTeropmm
cuctem (Npyu HeobxoAMMOCTKU) A0 NPOBeAEeHUsA TPACCUPOBKKU, TaK KaK OTHOCATCA K
TMNam 0OBEKTOB, MEXKAY KOTOPbIMU ONPeAenaATca CBA3N AN1A NOCTPOEHUs Tpacc B
MOAENN — ABNAKTCA AUKTYOWMMM npubopamun. Obpatute BHMMaHUE Ha TO, YTO
06BEKTbI INEKTPUUYECKUX CUCTEM PA3MELLAOTCA TO/IbKO Ha CYLLECTBYHOLLNX B MOAENN
CTEHax, NepekpbITUAX, 6anKkax, KOJIOHHaX.
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1 Maisonette (Tonbko utenue) - Renga - ABTOHOMHas pabota
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PasmelleHHbI B MOAENM 0OBEKT 0TOBParkaeT TOUKM NOAK/IOYEHUSA, K KOTOPbIM
6yaeT NnoABOANTCA TPAcca OT COOTBETCTBYHOLWMX CUCTEM.
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e WMmnoptuposaHHoe ob6opyaoBaHue: 3nemMeHT! u  Touka (TOuKkwm)
TPACCUPOBKMU.

PeKOMeHAVETCFI MmoaennpoBatb 060py,ﬂ,OBaHMe CTaHAAPTHbIMKN  TUNMAMU
O6'b€KTOB, npegycmoTpeHHbIMAU B Renga. TakK Kak oOHu o6nap,a+0T TOYKamMmu
noAKAKOYEHUNA, OTHECEHDbI K onpegesieHHbim Kateropmnam CUCTem ANAa nposeaeHumA
TPaCCNPOBKU, UMEIKOT COOTBETCTBYIOLLLEE NMPaABUTaM YIO o603HayeHue Ha yepTexXax un
dKCOHOMETPUYECKUX Bna4ax.

Mpn  HeobxoAMMOCTM  MOAKMOYEHUSs  HecTaHZApTHOro  0b6opyAoBaHMS,
0bopy0BaHMA, NOAK/IOYAEMOrO B KaTeropum «MNpoune MHKeHepHble cUcTembl» (CMm.
nogpasaensl 5.2-5.4) nam UMNopTUPOBAHHOIO B BUAE TOYHOM TPEXMEPHOM Moaenu
OT nNpou3BOAUTENSA MPUMEHSETCA MUHCTPYMEHT «INemeHT» (meToguka u
pekoMeHAaumn npueegeHsl B N. 3.6). Ana noaknoveHUsa Takoro obopyaoBaHma K
Tpacce HeobxoAMMO Pa3MecTUTb B MOAeNN paaom ¢ obopyaoBaHnem obo3HaveHue
TOUKM TPACCUPOBKMU (MM HECKO/IbKO TOYEK TPACCUPOBKM), KOTOpPble OTHECTU K
COOTBETCTBYlOLWLEM KaTeropuu cuctem. Ha um3obparkeHuu npusedeH npumep wus
MOAEeNN NPOEKTa NOBTOPHOIo NpumeHeHus (cm. n. 9.3) «ABopey, 6pakocoyeTaHUn».

f{l 3AIC_Rn49* - Renga - ABTOHOMHaA paboTta - ~
08 x|+

oo H-ERN B @ YNDB SO

Ona cneumdunuMpoBaHMA BHYTPU NpoekTa B Renga o06beKkToB, OTHOCALUMXCA K
«Mpoynm» TpybONPOBOAHLIM CUCTEMAM [AOCTAaTOYHO BBECTU MNONb30BATE/IbCKME
CBOMCTBA, MAEHTUPULMPYIOLLME OOBEKTbI M MO3BOAAIOLWME BKAKOUYNTL (MCKOYUTD) UX

! MonHbii TekcT cebinkm: https://help.rengabim.com/ru/index.htm#felement.htm
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B COOTBETCTBYlOWME cneundukaumm (paboty co cBoictBamm cm. n. 2.5.3 n 2.4.5;

cocTaBneHue cneundukaunii cm. nogpasaen 7.1).

Mpn nocnepytowem 3skcrnopTe B ¢opmaT IFC goctatoyHo onpeaennTtb Uu
nepeonpegennTb 3TM O0OBEKTbI B NoaxoAAalme Tunbl O6BEKTOB U, NpU
HeobXxoAMMOCTM  pa3fenbHOro  3KCNopTa NO  pasgenam,  BKAKYUTL B
COOTBETCTBYHOLLYD MOZENb pa3gena C nomowpto ¢Gannos CoONoCTaBAEHUA,
NPUMEHSIEMbIX NPU HAcTPOMKe akcnopTa (cm. n. 8.4.3).

e Tpaccobl.

Tpaccbl — BHYTPEHHMI TUN 0bObeKTa B npoekTe Renga (He nepeparoTca npu
akcnopte UMM B gpyrue dopmatbl). Tpaccbl MOAENUPYIOT CBA3W, 3aAaHHble NpU
TPaACCUPOBKE, Ha HUX pa3meLlaroTca Takue KOMMOHEHTbI, KaK
TPy6bl/BO34YXOBOAbI/3NEKTPUYECKNE NNHUU, AeTaAn W aKceccyapbl. [pu 3TOM
Tpaccbl MOryT ObiTb OTOOparkeHbl Ha BuAe NPU O0POPMNEHUN YepTeXken uan
aKCOHOMETPUYECKUX MPOEKLUNA.

Y4YacTKM TpacCcbl MOTyT COCTOSITb M3 MarucTpasenm U OTBETB/IEHMN; paboTa c
Tpaccamu BefleTcs B NPOLLEcce 1 Nocsie NpoBeaeHMA aBTOMATUUYECKOMN TPaCcCUPOBKHU
(cm. n.5.1.4 -5.1.6).

& Maisonette (Tonsko uterve)* - Renga - ABToHOMHas pabota = X
3DBua % |+
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e Tpy6bl'; Bo3ayxosoabl?; aneKTpuueckme anHum® (NpoBoAHUKM B cocTaBe

3NIeKTPUYECKUX IMHUN).

Tpy6bbl, BO34YyX0BOAbI, 3NEKTPUYECKME NIMHMM (M NMPOBOAHUKM B UX COCTaBe)
onpeaenaoTca COOTBETCTBYOLWMMM CTUNAMM.

Ctunb onpegenset Habop NapamMeTpoB, oOnNpeaenArwmx KoHPUrypaumo
cooTBeTcTBYloLLEro o6beKkTa. MapameTpbl « MaTepuan», napameTpbl BXOAa M BbIX0Aa
«Bua, coeauHeHmna» wn  «HOMMHanNbHbLIA  AnameTp» TPybbl WAM BO3AYyXOBOAA
YUYUTbIBAIOTCA NPU NPOBEAEHUM TPACCUPOBKKN (CM. HacTpanBaemble NapameTpbl B M.
5.1.4). 3apaHHble B napameTpax « MUHMManbHas gnnHa» u «Pagmyc ruba» BAnAwT Ha
aBTOMATUYECKOE pPacCno/ioXKeHMe OOBEKTOB HA Yy4vyaCTKax Tpaccbl onpeaeneHHoM
AVHbI (M. ocobeHHocTM B noapasaenax 5.2 — 5.4).

oo @ -EHN B @ DD O

% Vindopraums o npoexte

& Matepnansi

&0 Crunia prﬁbl X & Muorecolinsie matepuans
+ B s % % npogunu

P dunempu
Heimoxog D130 Mapamerper | Ceoiictea

[E Csoticras obuexros
Tpy6a - PEX-c 16x2.0

Mapamerp 3riauerne =
Tpy6a - PP 50x1.8 = - = m— B Crunu okna
apykHEil AnaMETp TRy Bl 1 M
Tpy6a - PP 110x2.2 . - . e E Cruni geepu
HyTpEHHUI Ananmerp TpyBel 3 " &

Tpy6a - PPRPN20 20x3.4 (&) Crunm anementa

Tonuna crerkn Tpy6el 1,80 m -
Tpy€a - PPR PN20 25x4.2 [P Crunu konohHbl

MuHnmansHan gniea Tpyber 20,00 .
Tpy6a - PPR PN20 32¢5.4 : tiestutd i | M Crinn Bankn

MakcumansHaa AnuHa Tpybel 1 000,00 Y
TpyGa - PPR PN20 40x6.7 & Crinu nnacruen
Tpy6a - PPR PN20 50x8.3 iMrRies Homnmpapmnen Aprmpoeanie »
Tpy6a - PPR PN20 63¢10.5 [ Prpycrnta 200 @ Crwnncicicim

Bxo,
Tryta - PPRPN20S0xT3 12 - Tpybonpoeoansie cucTemb! ¥ D Crunu canurapro-Texrnueckore oBopyaosama
Tpy6a - PPRPN20 110183 L PaCHGic S T— N e
Toy6a - BULLIT 50 (IS s e apacrni| 30 SheNTpRLECE Ene e Y e
TpyGa - BULLF 100 Boixoa ) Ogopmnesme b & Cranm aerann yGonposoaa

‘ Screanhin Facipytmor 3% CTunn akceccyapa Tpybenposoga
‘ HomuHansHsIi gnamerp 50

(3] Mapamerpsi TpyBonpoEoAHs:x cHCTEM

oK Otmena

Tpy6bbl, BO34yX0BOAbI, SNEKTPUUYECKME IMHUM Pa3MELLAIOTCA TO/IbKO Ha Tpacce.
PekomeHayeTcs HacTpamBaTb CTUAW MNPUMEHSAEeMbIX Tpyb, BO34yXOBOAOB WM
3NeKTPUYECKMX NIMHUA [0 NpPOBeAEeHUs TPACCMPOBKM W YKasblBaTb NPUMEHEHUE
HYYKHbIX CTUNIEA B MOMEHT HaCTPOMKM NapaMeTPOB TPACCUPOBKM.

MO/IHbIN TEKCT CCbIIOK:
Lhttps://help.rengabim.com/ru/index.htm#pipe.htm

2 https://help.rengabim.com/ru/index.htm#duct.htm

3 https://help.rengabim.com/ru/index.htm#electrical_line.htm
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& Maisonette (Tonsko uterve)* - Renga - ABToHOMHas pabota
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YKa3aHHble 06beKTbl MOTYT ObITb pa3melleHbl UM 3aMeHeHbl Ha Tpacce nocne
NpoBeAeHUA TPACCUMPOBKM B pexmme pedaktuposaHua (cm. n. 5.1.5) wau npwu
NanbHenwen pabote ¢ moaenbto Ha BKNaake «3D Bua» (cm. n. 5.1.6).

e [Jletanu tpybonposoaa’ unu sosgyxosoaa.

KoHdurypauma wm napameTpbl MNoaKAOYeHUA aeTtanein Tpybonposoaa MM
BO3/4yX0BO/a ONpeaenarTca COOTBETCTBYOWMMMU CTUAMM.

Takue peTtannm Kak oTBOAbl M TPOMHMKM pPeKOMeHAyeTca HacTpauBaTb A0
npoBeAeHMA TPACCUPOBKM, TaK KaK OHW pasMelaloTca Ha Tpacce B npouecce
aBTOMATMYECKON TPACCMPOBKM (MpM COOTBETCTBEHHOM HACTPOMKE MapameTpos

TPACCMPOBKU, CM. N. 5.1.4).

MO/IHbIN TEKCT CCbIIOK:
L https://help.rengabim.com/ru/index.htmi#pipe_fitting.htm
2 https://help.rengabim.com/ru/index.htm#air_fitting.htm
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Marepuants
] MHorocnoiiHbie MaTepwans:
21 Crunm peranm Tpybonpoeoaa b gl
lowos  « T Gunetpel
+ B 7 x [Oraca =
3arnywa PP 50 [ Kereropus aerani rpy6onpososs | N ‘Ceodiiyea ofiakion

Crann okwa
Sarmywka PP 110

Kpecrasuna PPRPN20 DN25 /K y /ﬂ‘

Crunn ggepn

Kpectosuta 45° PP 50x50x50 f \ \ || Crunm snementa

Kpecrosura 457 PP 110x50x50 \ VL"* q // Crini konoHHb!

Kpectosura 45° PP 110110100 e - Cruan anku

Kpecrosuria 87,5 PP 50x50x50 - Crann nnacTvne!

Kpecrosuma 87,5° PP 110x50x50 Apinposarine 3

Mapamerpsr | Cooficraa

b,

Kpectosuna 87,57 PP 110x110x 100 Y CTUnw CHCTEMBbI

S}

Mydra nepexoaras PPR PN20 Dn25x20 Mapamerp Snauerine TpyBonposcaHbie cHCTemE! F & Crunu canuTapHo-TeXHMUECKSTD OBORYAOBAHAA
Myda nepexogran PPR PN20 Dn32x20 O6Lue Bo3ayx0BOAHbIE CHCTERBI [ Crinw oBopyacsariva
Mydra nepexoasn PPR PN20 Dn32x25 Marepuan TonunponuAEH paHAOM conom.. IneKTPULECKHE CHCTEMBI @ Crna pybel
MyéTa nepexoanas PPR PN20 Dndix20 [abapuTHbie pasmepbl Opoprnerie » L& Cranw gerann pyGonposoa
Mygra nepexoanan PPR PN20 Dnd0x25 HapysHeii gnzmerp 25,00 ™ B Crnm akceccyapa Tpybonposoga
Mydra nepexoarsa PPR PN20 Dndlx32 PaccTonmue oT exoga Ao uewTpa 26,00 ™ Mapamerpet TpyBonposoasix cucTem
My¢ra nepexoarias PPR PN20 Dn30x32 PaccTosHue 0T LeHTPa Ao Ebxoa3 26,00
Mydra nepexoaran PPR PN20 DnS0x40 Ve imcaba 10,00
Mydra nepexognan PPR PN20 Dné3x40 Vorrai 00,00
Mydra nepexoanas PPR PN20 Dnb3x50 Mopr 1
Mydra nepexoanan PPR PN20 Dndlx63 Buan cocqumern T,
Mydra nepexopran PPR PN20 Dn10:30 HomuHansHbii anametp 20 fam
06gog PPR PN20 Dn20
i : Mopt 2
O6gop PPR PN20 Dn25
B cocanterna [Dnbebysuoa caapka
Oteog 45" PPR PN20 Dn20
HomyHansHsii gnameTp 20 MM
Oteog 45' PPR PN20 D25
Oteog 45" PPR PN20 Dn32
Oteog 45° PP 50
Oteog 45° PP 110
Oreog 87,57 PP 50
Oteog 87,57 PP 110
Orog 90° PPR PN20 D20
oK Omena
& Maisonette (Tonbko urerme)” - Renga - ABToHOMHan paboTa — X
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OcTanbHble KaTeropuu aetaneit moryT 6biTb pasmelleHbl Ha MOCTPOEHHOM B
MOZEeNun Tpacce C NOMOLLLbIO COOTBETCTBYHOLMX MHCTPYMEHTOB Ha BKAagke «3D Buay.
PaccTaHOBKa AeTanen OCyLLecTBAAETCA TO/IbKO B C/lyvae, ecan napameTpbl Tpacchbl
NO3BONAIOT Pa3sMecTUTb AeTanb (Hanpumep, NpW COOTBETCTBMM Yyria MNOBOPOTA
y4yacTKa Tpacchl M yrna, 3alaHHOro napameTpom «Yros oTBoaa»).
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e AkKceccyapbl 'rpvﬁonposop,al nnum BO3D,VXOBOD,32.

KoHdurypauma akceccyapoB Tpybonposoaa vam Bo3ayxoBoda OnpeaensitoTcs
COOTBETCTBYHOLIMMU CTUNAMM.

PG R SR R

&1 Crwnm akceccyapa Tpy6onposoaa X
+ B s ox )

ydroseit G1 1/4"
Toesii G1"
ydroseit G1/2"
Toesiid G2"
yproseili G3/4"

ks OBPaTHBIR MYk HbI b
ks OBPaTHBIR MYk HbIT b
2k OBPaTHEIR NpyAKHHEIi M
2k 0BPaTHEIR NpyKHHEI M
na oBpaTHBN
nak o6p.
nak o6p.

YHRUHHBI L

Mapamerpst | Coolicrea

Mapawmerp 3rHauerne @ Cranu cuctemel

O6ume TpyBonposoassle cucemsl Y O Cruan canura pHO-TEXHUMECKORD O Sopyaosaring
¥ & Crum obapyaosanua

i G3/4" FabapuTHbie pasmepsbl 3nexTpreckue cucTemsl ¥ @ Cruantpybel

Marepuan (wer) BozayxoBOHbIE

anan perynupyrowmi G3/4" pagmaTopHbIi HACTPOEYHBI HapyskHbiii guameTp 20,00 1 Odopmnerne » & ann TpyGonposcaa

anan perynupytoumi G3/4" pagnatop Crpovenshan anika 60,00 - =i axceccyapa TpyGonposoaa

2H CMECHTENLHBIA TepMocTaTYECKUi BricoTs 40 HKEE NPHECAS 4,00 = (@' Mapamerpei TpyBonposogHen cucTen

Kpan wapesoii 11/2" Tun npusoaa Pyuroii npreog,
Kpan wapesoii 11/4" BhicoTa & oTkpbIToM nonoxkeHun 60,00
Kpan wapi 1 B KpBIT 0 60,00
Kpaw waposoit 1/2 Inamerp wrypsana 50,00
Kpar waposoit 2 Mopr 1
Kpan wapoeoit 3/4" By coeanHerun Ceaproe

Homueans et anameTp 20

Mopt 2

Bug coeant Caaproe

Homnmansrsiii ananeTp 2
Cuerunk BCT-20
Cuerunk BCI-25
Cuerunk BCI-32
Cueruni BCT-40

oK Omena

TakKe KaK MU AeTanu, akceccyapbl pa3smMeLLatoTcs To/IbKO Ha Tpacce. Mpu aTom
pa3melleHne aKkceccyapoB Npom3BoamTca Tonbko B LLMM 34aHMA nocne nposeaeHus
TPACCMPOBKM C MOMOLLbIO COOTBETCTBYIOLLMX MHCTPYMEHTOB (BO BKAaake «3D Bua»
WKW Ha NNaHe yPoBHA).

CTUnKM Bcex nepeynceHHbIX TUNOB 06beKTOB MOryT 6bITb CO3A4aHbI B LWabnoHe
npoekTa (cm. n. 9.2), npumeHeHbl U3 KaTanora (cm. n. 9.1) uam npoeKkTa NOBTOPHOrO
npumeHeHusa (cm. n. 9.3).

Mpu pasmeweHnn OOBEKTOB B MOAEAM WCNONb3yUTEe MPUBA3KM W
COOTBETCTBYIOLLME CNYHAI0 PEXUMbI M3MEpeHunas,

MO/IHbIN TEKCT CCbIIOK:

L https://help.rengabim.com/ru/index.htm#pipe_accessory.htm

2 https://help.rengabim.com/ru/index.htm#air_accessory.htm

3 Cm. pasgen CrpaBKM «ToyHoe nocTpoexue “u NPUBA3KNY:
https://help.rengabim.com/ru/index.htm#universal.htm
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5.1.4 ABTOMaTUUYeECKasa TpacCUpPOBKa

Mocne pacctaHOBKM 060pyAOBaHMA U TOYEK TPACCMPOBKM B MOAE/NN, A TaKKe
HaACTPOMKM HEOBXOAMMOTO COCTaBa CTU/IE KOMMOHEHTOB, KOTOPbIE Pa3meLLatoTcA Ha
Tpacce B aBTOMaTUYeCKOM pexxume (cm. n. 5.1.3), MOXKHO NepexoanTb K TPacCUPOBKe.

[nsa Hayana pekoMeHAyeTcs Co34aTb MarncTpasbHble YYacTKM Tpacchl, 3aTem
oTBeTB/IeHMA. MarucrTpanb — y4acCTOK TpacChbl MeXay 060pya0BaHMEM UM TOYKaMM
TpaccMpoBKK. OTBETBIEHUE — YYACTOK TPACCbl, COEANHAIOWMA 060pya0BaHME UM
TOYKY TPACCMPOBKM C APYrMM Y4acCTKOM Tpacchbl (B TOM YMcae ¢ MarucTpanbto). Ans
3NEKTPUYECKUX CUCTEM TPACcCa MOXKET BbiTb MOCTPOEHA TOJIbKO MeXKAy 06beKTaMu.
MogKntoueHne 06bEKTA K YYaCTKY TPACCbl HEAOCTYMHO.

TpaccmpoBKa ocyuLecTBaAeTCA B TaK Ha3biBaeMOM « KOHCTpyKTOpe cuctem» - T.e.
BO BK/lagKe OnpeneneHHOM OTKPbITOM KaTeropMm CUCTEMbI, K KOTOPOM MOXKHO
nepenTn U3 BKNagKkn «06o3pesaTenb NPOeEKTa», BbIbOPaB HYXKHYHO KAaTErOpPUIO CUCTEM
B ONpeaeneHHON rpynne UHXKeHepHbIX cuctem (cm. nsobpaxkenuna n. 5.1.1). Unau
HenocpeaCcTBEHHO OT OODBEKTOB MOAENMN, MEXKAY KOTOPbIMWU HYXHO MPONOKWUTb
Tpaccy, BbibpaB X B MOAENN U NPUMEHMB KOMaHAY KOHTEKCTHOIO MeHO «Bblaenntb
B cucteme» (obpaTHaa KOMaHAA Nepexona M3 KOHCTPYKTOPA CUCTEM K 06beKTam B
Mmozenu — «Bblgennto B moaenny).

&l Maisonette (Tonbko utetye)* - Renga - ABTOHOMHaA paboTa - X

3DBua x |+ 7 | Bemosoe xonoaHoe sogocHabkenme x|+
oAl -m N -Bra @YD S R ) Vincrpymenei
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s> 00

T Bosouapee

Mocne nepexoga B KOHCTPYKTOP CUCTEM MOXKHO HACTPOUTb PaCno/ioXKeHue
NIUTOK, KOTOpble NpeAcTaB/AAaloT coboM BCe OTHECEHHOEe K JAaHHOW KaTeropuu
0bopya0BaHME U TOYKU TPACCUPOBKU. ITO JIOTUYECKAS CXEMA UHXKEHEPHbIX CUCTEM,
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KOTOpasa He pa3gefieHa Nno YpPoBHAM mogenn. PacnonoxeHue naAnUTOK B KOHCTPYKTOpe
CUCTEM ONpeaensieTca B COOTBETCTBUM C pacnosiokeHmem obopyaoBaHus
OTHOCUTE/IbHO Hayasa KoopAuHaTt Bcel moaenu (cm. n. 2.4.2 U pekomeHZauuo o
Pacno/ioXKeHun 3gaHuma B nogpasgene 3.2) B TPEXMEPHbIX KOOPAMHATAX.

PekomeHAayeTcs HacTPOUTb OAHOBPEMEHHOe oTobparkeHne BkNagoK «3D Bua»
N KOHCTPYKTOpPa CUCTEM C MOMOLLbIO KpecTa no3nunoHmMpoBaHma (cm. n. 2.4.1) ana
TOro, YTobbl NPOU3BOANTL BCE HEOBXOAMMbIE U3MEPEHUS PACCTOAHUIA B MOAENN ANA
HACTPOMKM MapameTpPOB TPACCUPOBKU, a TaKKe BUAETb pe3y/bTaT NpoBefeHHOW
TPaCCUPOBKM B MoaeNu.

HasHauyeHune Kaxaon KomaHabl A1A paboTbl B KOHCTPYKTOPE CUCTEM NPUBEAEHO
B pasgene cnpasku' «OnpeaeneHue ceAsein U NOCTPOEHME TPACChi.

Mepea npoBeaeHMem TPaccUpPOBKU HeobXxoauMo:

1 - Onpeaenntb NapameTpbl A4 COOTBETCTBYHOLLEN KaTeropum cuctem. Mpu
onpeaeneHnn NnapameTPoB TPACCMPOBKM 0bpalllaiiTe BHUMAHWE M HA NPaBUAa TOrO
anropuTMa, No KoTopomy byaeT nocTpoeHa Tpacca:

<

DB x |+ ¥ | Berrosoe xonoanoe sogocHaberme % | +

% Buenure
T Crpams

@ Momponsms v

Tapaverpel

D @k B1- Bogonpor v
§) S

7 esonmpe.

1.1 — Heobxoaumo BbIGUpPaATb KAaTErOPUIO CUCTEMDI, A1 KOTOPOW NPOU3BOANTCS
HACTPOMKa NapaMeTpoB.

! MonHbIl TekeT cebiikm: https://help.rengabim.com/ru/index.htm#connections_determination.htm
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1.2 n 1.3 — Ina marncTpanu n oTBeTBAeHUM (CM. onpeaeneHue B Hayane n. 5.1.4)
3a4aloTCs pasHble NapameTpbl:

«BbicoTa NPOKNaAKN TPACCbI» 6y,£I,ET OTCYUTbLIBATBCA OT MJIOCKOCTU YPOBHA, Ha
KOTOPOM pPacnosiIoxKeHo o6opy,a,osaHme MU TOYKaA TPACCHUPOBKMW. Ecnn obbeKTbl
pacnonoXeHbl Ha pPa3HbIX YPOBHAX, TpaCCa CHa4aszla BEPTUKAJIbHO nepeﬁ,u,eT Ha
LI,G/'IGBOVI YPOBEHDb, 3aTEM 6YAET NPoOK1aAabliBaTbCA OT HETO.

«CmelleHne Tpaccbl» onpegenseT CMeLWeHUe OT KOHCTPYKUWUM: ydyuTbiBaeT
pacnonoxeHue cteH (BAO/Nb KOTOPbIX MPOKAaAbIBAeTcs), KONOHH, GyHAAMEHTOB,
6a/10K, NPOEMOB (B TOM YMC/Ie OKOHHBbIX U ABEPHbIX), COOPOK. MpyK 3TOM Tpacca MoKeT
NPOXOAMTb HACKBO3b CTEHbl, MEPEKPbITUA, NECTHULbI U KpblilwK. MNapameTp MoXKeT
6bITb 33Z@aH C MMHYCOM — Torga Tpacca 6yaeT Npo/ioKeHa BHYTPU KOHCTPYKLUUK

Ana

Ko/1m4ecTtBom

(Hanpumep, ANA MOAENUPOBAHUA 3INEKTPUYECKOM /MHUKM B WTpobe).

BO3LI,YXOBOLI,HOI‘/II Cucrtembl Tpacca CTpoOUTCA C MUHUMAIbHbIM

MOBOPOTOB M HE MOXET MPOUTU K CTeHe baumkKe, YemM Ha OTCTyM, YKa3aHHbIN
No/sb30BaTeNIEM, A BOT Aa/IblLe MOKeT.

i NapameTpsl py6oONPOBOAHLIX CUCTEM

e ((5)) Mapanierpes | Crimvpy6er | Crunn actancit rpyBonposoga

X | &1 Napamerpsi Tpy6ONPOBOAHLIX CHCTEM

ocHabxenie Mepan:

Bur
£ Maructpan Mpunie
B Vn Homura, Hapyxwt Bryrpenmn|
B | [V Tpyea - PPRENZISDGES e 000 3340
Ed) V| Tpy6a - PPRPN20 2034 2 000 1320
o D Toy6a - PPRPN2D 3254 2 R0 2120
T Tpy6a - PPRPN2D 25x4.2 25 50 1660
. Tpy6a - PRRPN2063X105 8 6300 4200
Toy6a - PRRPN2040XG.7 o w000 2680
st Toyta - PPRPN20 110x13.3 Mo 1o 7340 B
Toy6a - PPRPN20 3015 ) 000 6000 i
= Mpumernentsie cranm TpySlorsersnenmi
Vian Homuwa, Hapywon Bryrpeny
V| Tpy6a - PPRPN20 2134 ) 00 1320
Tpy6a - PPRPN2D 3254 2 RO 2120
Toy6a - PPRPN2D 2542 3 50 1680
Toy6a - PPRPN2DE310S B 6300 4200
Toy6a - PPRPN2D 4067 P} 000 280
Tpy6a - PPRPN2DSxE3 ) 000 3340
Toy6a - PPRPN20 110x18.3 M om0 Bep
Tpy6a - PPRPN2D 8015 % 000 6000
ok ok o

&@n apameTpkl TPY6ONPOBOAHLIX CACTEM

50 90° PPR PN20.Dn20
PPRPN20Dn30

PR PN20 DR20

nepexoaroft PPR PN2D DnS0x20x50

«Matepuan Tpybbi», «Bup, coeguHeHua» («Martepuan Bosayxosoga», «Bug
coeauHeHua» M «dopma npodpuns» ANA BO3AYXOBOAHbLIX CUCTEM) onpeaenstor
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Habopbl cTunelt Tpyb (Bo3ayxoBoA0B) M AeTane, KoTtopble oTobpasaTcs Ans Bbibopa
K Ha3HaYeHWIo Ha Tpaccy BO BTOPOWN 1 TpeTbel BKAaAKax NapaMeTpoB CUCTEM.

1.4 -Bo BKnagke napameTtposB «Ctunu Tpybbl» (MAM cTMAM BO34YX0BOAOB)
BO3MOHO OTMETUTb T€ CTUN, KOTOpPble ByayT NPUMEHEHbI Ha Tpacce (OHW AONKHbI
6bITb 3apaHee onpeaeneHbl, cMm. N. 5.1.3). Mpun 3TOM cyLlecTBYeT NPUOPMUTETHOCTb
NPMMEHEHMA CTUIEN CUCTEMOM, onpegensemasd No/sib3oBaTesNem — OT MepBOM K
nocnegHer OTMEYEHHOW NO3MUMKM (MPUOPUTET MEHSIETCA KOMaHZamu «Beepx» u
«BHU3»).

1.5 - Bo BKnagke napametpoB «Ctunu pgetanen» (Tpyb6 nmnam BO34yX0BOAOB)
BO3MOHO OTMETUTb T€ CTUN, KOTOpPble ByayT NPUMEHEHbI Ha Tpacce (OHW AONKHbI
6bITb 3apaHee onpeaeneHbl, cm. 0. 5.1.3). Cnucok ctunen cpopmmnpoBaH ncxoga m3
BblOpaHHbIX no3vumin B ware 1.4. [pu 3TOmM cCywectByeT MNPUOPUTETHOCTb
NPMMEHEHMA CTUIEN CUCTEMOM, onpegensemasa No/sib3oBaTesNem — OT MepBOM K
nocnegHer OTMEYEHHOW NO3MUMKM (MPUOPUTET MEHSIETCA KOMaHZamu «Beepx» u
«BHU3»).

2 — OnpeaenuTb CTUAb CUCTEMDI (AaHHbIA NapaMeTp B KOHCTPYKTOPE CUCTEM
HacTpauBaeTcA TO/IbKO nepen NpoBeAeHMEM TPACCUPOBKWU, MOC/AE MNPOBeAeHUs
TPACCMPOBKM 3TOT NapamMeTp NOMEHATb ANA CBA3U B KOHCTPYKTOPE CUCTEM HENb3A —
TOIbKO ANA y4acTKa TPaccbl B moaenu). Ecnm cTunb cuctembl He onpeaeneH, To CBA3M
B KOHCTPYKTOPE CUCTEM M Y4aCTKy Tpaccbl B moAenu byaeT NpUCBOEH cepbli LBET, a
He LBEeT, ONpefeNeHHbIN B cTUne.

3 — OnpegenuTb YKAOH (ans TpybonpoBOAHOW MU BO3AYXOBOAHON CUCTEMbI
npu HeobXxoAMMOCTM; AAHHbIM MapameTp 3a43eTcA ANA y4vacTKa Tpaccbl A0 ero
TPACCUPOBKMU, U3MEHUTb €ro NOC/1e NPOBEAEHWNA TPACCUMPOBKN BO3MOXKHO TOJIbKO AN1A
BbIOPaHHOW CYLLLECTBYIOLLLEN TPACCbl B MOAEN). B KOHCTPYKTOPE CUCTEM BO3MOXKHO
M3MEHUTb HanpPaBAEHME YKIOHA (C NOMOLLbIO KOMaHAabl «epeBepHyTbY AN1A y4acTKa
Tpacchbl, cm. 0. 5.1.5).

Mocne onpeaeneHva BbllENEPEYNC/IEHHbIX MapamMeTpPoB TPACCUPOBKU U
Tpaccbl, cnegyeTr onpeaenuTb CBA3M MeXAy OObeKTamu, T.e. NPUCTYNUTb K
aBTOMATUUECKOM TPAaCCUPOBKE C yYEeTOM 3a4aHHbIX NapamMeTpos.
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& Maisonette (Tonsko uterve)* - Renga - ABToHOMHas pabota = X
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[Onsa 3Toro Heob6XoAMMO COeAUHUTb TOYKU MOAKNHOYEHUA NMAUTOK SIOTMYECKOM
CXeMbl B KOHCTPYKTOpe cuctem (mogenupyowmx obopyaoBaHMe U TOYKMU
TPACCMPOBKM B MOZE/IN) CBA3bIO — OHa OTOBPa3nTCA TPaccon B MOAENMN.

& Maisonette (Tonsko uterve)* - Renga - ABToHOMHas pabota = X
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5.1.5 PepaktupoBaHue Tpaccbl U ee KOMMNOHEHTOB

Mocne npoBeaeHMA aBTOMATUYECKOW TPACCUPOBKM MOMKET BO3HUKHYTb
Heo6Xo0AMMOCTb OTpeaaKTUPOoBaTb TPaccy. OCHOBHbIX MPUYUH MOXKET BbITb ABe:
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1 — MNpoekTHas HeobxoaumocTb (TpebyeTca N3MeHUTb NapamMeTPbl NPOJIOXKEHMUA
Tpaccbl — BbICOTY NPOK/AAAKM TPACCbl MU BEINYUHY FOPU3OHTA/IbHOTO CMELLLEHUA OT
KOHCTPYKUMMN, AN 3aMEHUTb KOMMNOHEHTbI Ha Tpacce).

2 — Bo3HUKHOBEHME OWMOOK Npm NOCTPOEHUM Tpacchl (KoTopblie 0603HavatoTCA
BOCKAMLATENbHbIMW 3HAaKamMM Ha Tpacce B mogenu). MNpuynHbl BO3HWUKHOBEHMUS
BOCKAMLATENbHbIX 3HAKOB Ha Tpacce CM. 41A KaX40M rpynnbl CMCTEM B pasgenax 5.2
— 5.4. Obwen npuunHOM ANsa BCEX FPYynn CUCTEM TaK¥Ke MOryT ObiTb HETOYHOCTU
NMOCTPOEHUSA CaMOW MOAENU, KOTOPble MOFYT MPMBECTU K MOABAEHUIO JIULLIHUX

CermeHTOB Ha Tpaccax.

PepaKTtupoBaHue Tpaccbl MOXKeT 6bITb OCYLLECTBIEHO ABYMA cnocobamu:

1 — ABTOMaTHYeCcKoe nepecTpoeHune TPaccbl B KOHCTPYKTOPE cucTem (KomaHapl
«MepeBepHyTb» U «lepecTponTb» AN BbIBPAHHOIO y4acTKa TPACcChl AU yaaneHue
y4yacTKa Tpaccbl U NOBTOPHOE ero NoCTPOEHne C HOBbIMKW NapameTpamu).

Borosoe xonogHoe sogocHatkenne % |

— =
" =MNEB @ - BEpriO Kowanae:
& -5 H
N & & O
. ]
~ Cuecutens 4. =
% Beenurs
S Crperms
G
&I NapameTpel TpyBONPOBOAHLIX CUCTEM X . - : C% WMsommpozars *
2 YWuTas komn... [~ CMECHTEME H...
Mapamerper | Crunnpy6er | Cranu geraneit Tpy6onposoaa e
Maructpans AH B1- Bogenpor v
Beicota npoknagkm Tpaccer | 250,00 = [0.00
Cuaeuterne Tpaccer: 50,00
Marepyan tpy6et: TMoAvnponuAex pangom conoaumep
Bua c 3 Mntpid cBapka
Oteetenenue
Beicota npoknaakm Tpaccer: | 250,00 4 BuigenuTe & Mogenm
Cuewenme Tpaccet: 50,00 CrpbiTe
Vsonuposats
Marepuan Tpy6ei: Monnnponunex pangom conoaumep e
MokasaTs Bce
Bua c ; I ceapka
BeigenuTs ace
MepesepHyTs
MepectponTs Tpaccy
PasmMecTuTs 4eTann Ha Tpacce
Yaanute
. 1 5] P =
£ K”_mpeu‘” &~ Cumemtens 4.
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2 — MepecTpoeHune Tpaccbl 3a ee BepLUUHbI U cepeaunHbl cermeHToB B UMM (Bo
BKNnaake «3D Bua» unm Ha nnaHe ypoBHA). BoamoxHo gobaBneHue, yaaneHue,
nepemeLeHme BEPLWUH N CErMEHTOB TPaCChbl.

do =
1 YaanauTe eeplunHy

Mepemectims

S
e
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‘ e
|
| - %
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I
00 ramf
132,94 [

Mocne peaakTMPOBaHWA PeKOMeHAyeTCs NPUMEHUTb KomaHay «PasmecTuTb
AeTaAuM Ha Tpacce», KOTOpas MNO3BOJIUT PaA3MeECTUTb OTBOAbI W TPOMHWUKM Ha
TPybonpoBOAHbIX M BO3A4YXOBOAHbIX Tpaccax.

CM. mMeToAbl pefaKTUPOBaHMA Tpaccbl B OAHOMMEHHOM pasdene cnpaskul.

ID,OI'IOJ'IHI/ITe}'IbHO CM. Bma,eo:v\aTepmanz C OTBE€TaMM Ha BOMPOChHI.

5.1.6 PasmelieHne KOMNOHEHTOB Ha Tpacce

Mocne npoBeaeHNA TPACCUPOBKU U pefaKTUPOBaAHUA TPACCbl Ha Hel MoryT BbITb
paccTaBneHbl HeObXxoaMMble aKceccyapbl U AeTanun, KOTopble He PasMeLlatoTca Ha
Tpacce B aBTOMAaTUYECKOM pexnme. PazmelLeHne Npon3BogMTCA HA CYLLECTBYHOLWMX
y4acTkax Tpaccoel B UMM Bo BKnagKe «3D Bua» nnmn Ha nnaHe ypoBHA.

[ina sToro Tpebyetca BbI6paTh HYKHbIN MHCTPYMEHT, HACTPOWUTb €ro napameTpbl
(ctuna, onpepenstollero KOHPUrypaumio U gpyrme napameTpbl; U pasmelleHma Ha
Tpacce), HaBecTM Ha Tpaccy (0bpaTnTe BHUMAHME Ha aKTUBHbIN PEXKUM U3MepPeHUs) 1
3apUKCMpPOBaTb LLENYKOM NEeBOM KHOMKM MbilK. BO3MOXKHO KonmposaTb /060

! MonHbIl TekeT cebinok: https://help.rengabim.com/ru/index.htm#route_editing.htm
2 https://youtu.be/NKnMi7Wy6gQ
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KOMMOHEHT, pa3MeU.LEHHbIIZ Ha Tpacce, B TOM 4Ynuciane ¢ nomoulbto ropﬂqeﬁ Knasun

Ctrl.

& Maisonette (Tonbko uterye)” - Renga - AsToHoMHan paboTa
3DBua x |+

H-ED RS @- "B -L 0
> Yo
H
=
et “;\‘\\
= f
Mocne pasmeuweHna Agetaan UanM  akKCeCcCyapa Ha Tpacce BO3MOXKHO
nepeonpengenntb €ero noaoxeHna C YydeTom TOYHOro 3HA4YeHUA NPUBA3KMH,

OTCHUTAHHOIO OT APYroro KOMMNOHeHTa Ha Tpacce.
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Tpybbl, BO34YyXOBOAbl WU 3SNEKTPUYECKUE JNIMHUK, TaKKe Kak [AeTann U
akceccyapbl, MOTyT 6bITb pa3meLLeHbl UM 3aMeHEHbI Ha Tpacce Nocae TPacCUPOBKMU.
ObpaTtnTe BHMMaAHME Ha TO, YTO Ha Y4YaCTKe TPacCbl MOXKET bbITb pa3melleHa He ofHa
Tpyba wmAM BO3AYyXOBOA — 3Ta BO3MOMKHOCTb MOMET OblTb WMCNONb30BaHa AnA

MOAENNPOBaHMA N3ONALMMN.
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Fpynna «TpybonpoBoaHble cucTembl» npeaoctasnseT 11 cneunanmsmpoBaHHbIX
KaTeropuii cuctem 19 NPOeKTUPOBAHUSA CUCTEM BOAOCHAbXKeHUA, BOAOOTBEAEHMUA,
ra3ocHab>keHusa, BOAAHOro OTON/JIEHUA, NOXKAPOTYLUEHUSA.

v oy ~ B AL 1A P Cp
| ) 3} ) NIt/ 1IABbIe L EMN b
pybOoNpoBOAHbLIE CUCTEMb
EeitoBoe xonogHoe Beirosoe ropadee EeitoBan kananusauma EeitoBoe rasocHaBxenne Boganoe nomapotywenne  Boganoe TennocHaBenne
BogocHabxkeHne BogocHabxeHne
[330B0€ NOXAPOTYLLEHNE Noxaesan KaHaau3auna MpousEoACTEEHHDE MponsEoACTEEHHDE MponseoacTEEHHARA Mpouwne TpyGonpoBoaHBIE
XOJ04HOE BoJoCHaBkeHNE ropadee BojocHaBxeHne KaHanmsauua CUCTEMBI

Mpn HeobxoAMMOCTM NPOEKTUPOBAHMA TPYOOMPOBOAHOM CUCTEMbI, He
npeAycMOTPEHHOM CTaHAAPTHbIM HAabOPOM KaTeropuii, Takaa cUCTeEMa MOXKET ObITb
CNpPOEeKTUpOBaHa B Kateropuu «llpoune TpybonpoBogHble cucTemMbl». Hanpumep,
06BA3Ka TexHoNornyeckoro o6opyaosaHua Tpybonposogamu. [1py 3TOM BO3MOXKHO
NPUMEHSATb CTaHAAPTHOE 0bopyaoBaHUe (HaNpPUMeEp, HAacoCbl), KOTOPOE OTHOCKTCA K
TpybonposoagHon cucteme. Mnm mogennposatb obopyaoBaHMe C MOMOLLbIO TUNa
06beKTa «InemeHT» nnn «Coopka» (T.e. MUMNoOpPTUPOBaTL MoAEeNb 060pya0OBaHMA OT
npousBoAUTENA WAM CaMOCTOATE/NIbHO C€034aTb MoAelb 0060pyAoBaHMA, CM.
noapasgen 3.6), NoAkaYaa ero K cucrteme TpybonpoBoaoB MOCPeACTBOM TOYKM

TpaccmpoBku (cm. n. 5.1.3).

O6bwmnii anroputm Cco3aaHua WU

& Cranm TpyBel %
pefakTnpoBaHuA UMM | + & ~ «

Y Leimsoxoa D150 MNapamerpur | Ceoiicrsa
TPy6ONPOBOAHOM CUCTEMBI MOAUMHARTCA | 2™ :apw; —
I'IpaBl/U'IaM, M3J'|O)'|'(€HHbIM B ﬂO@,QaSQ,eﬂe bl acoubiie i HapyHeiit guamerp TpyGel 110,00
5 1 :pyZa ) EE;:’tjDEZDxB . BryTpenHuii anamerp TpyBel 105,60

pyba- :
—_ Toyba - PR PN2D 2542 | TonLwHa cTeHKn TpyGbl ) 220
o i e | Mursnniznsras anava rpy6er 20,00
BOCKnMLI,aTeIIbH bl 3HAK Ha Tpacce Toyba - PPR PN20 40x6.7 Reosen. e pmiap/ s 100000
B > Marepnan Nonunponiner
Tpy6onposoaHoii cetyn MONKET | o memunrs | | P
e o Bxoa
0603HayaTb HEAOCTAaTOYHOCTb  ASIUHDBI | 1o oo rones i —
N i HomuHansHeii gnanterp 10
yyacTKa Tpacchl AR pa3meLLeHns Tpybbl | 27t e
3aflaHHOM ANunHbI/paaunyca rmba. S e

oK Ormena
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B nporpamme «YmMHas Boga» peanun3oBaHbl pacyeTbl ceTeid BHYTPEHHero
BOAOCHabXeHna u BopgooTBeaeHUa Ha ocHoBe UMM, cnpoeKkTMpoBaHHOM B
nporpamme Renga (nocpeactBom nnarnHa, ycTtaHasimBaemoro B Renga, cm. B
pasgene cantal). Cm. TakyKe NOACHAIOLWMIA BUAeoMaTepuman’.

[0 8w = [Sarmmin = 1%

= b IR I @ AV S T - ) ,f’ [ '\ A Ny Muctpyuiesm

RN ) & = Sl O, 3@ 0

e, po6e

{1 mocyroms pas e e ppeX AeS

L% loon00

e ok

~* BbINONHMWTE NOC/IeA0BaTENbHO Waru U3 pasaena cnpasku «lMepBbl NPOEKT B

Renga -> [IpOEKTMPOBAHUE WMHMKEHEPHbIX cuctem»’ ANnAa nepsn4YHOro OCBOEHUA

HaBbIKOB pa6OTbI C WUHCTPYMEHTaMU Renga ANA  NHXEeHEPaA-NPOEKTUPOBLUKMKA
BHYTPEHHUX ceTen BOLI,OCHa6)KeHMFI M BoAaOOTBEAEHNA.

1 MonHbIl TeKeT cebiok: https://rengabim.com/application/umnaya-voda/
2 https://www.youtube.com/watch?v=YTbzPVgh3Qo
3 https://help.rengabim.com/ru/#project. MEP.htm
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pynna «Bo3ayxoBOAHbIe CUCTEMbI» NPeaocTaBaseT 5 cneumanm3mpoBaHHbIX
KaTeropum cuctem A1a NPOEKTUPOBAHMA CUCTEM BEHTUAALMUMU, AbIMOYAANEHUA U
nblneyaaneHus.

'XOBO/JHbIE CUCTEMb

MpwTounan BeHTUAALNA BuitakHan BeHTUAALNA Mputouroe geimoyaanenne  Bomamroe geimoyaaneHne Melneyaaneqne Mpoune sozgyxosogHBEE
CWUCTEMBI

Mpn HeobXxoAMMOCTM NPOEKTUPOBAHMA  BO34YXOBOAHOW CUCTEMbI, He
npeaycMOTPEHHOM CTaHAAPTHbIM HabOpPOM KaTeropui, Takas cuctema MOMKET ObITb
CnpoeKTMpoBaHa B KaTteropuu «lpoune BO3AyXOBOAHblE cUCTeMbl». Hanpumep,
CUCTEMAa KOHAMULUMOHMPOBAHMA Bo3Aayxa. [lpy 3TOM BO3MOMKHO NPUMEHSTb
CTaHgapTHoe obopynoBaHME, KOTOPOEe OTHOCUTCA K BO34yxoBoAHOW cucteme. Nnm
MOZAEeNMpoBaTb 060pyA0BaHME C MOMOLLbIO TUMNA 06bEKTa «IeMeHT» unmn «CoopKa»
(T.e. umnoptMpoBaTb Moaenb, obopygoBaHMA OT  npousBoAuTeNAa UK
CaMOCTOATENbHO CO34aTb MoAe/lb 060pyA0BaHMA, CM. nogpasgen 3.6), noAKato4as

ero K BO3/1yXxOBOZHOM cucTeme nocpeacTtBOM TOYKMN TpaccupoBKu (cm. n. 5.1.3).

O6wuit anroputm co3gaHua U peaaktTuposanmsa LMM Bo3ayxoBoaHOM cUCTEMBI
NOAYMHAETCA NpaBuaam, N310XKEHHbIM B noapasgene 5.1.

o

£ Crvam Bo3ayxoBOAa X

+ B s x OKpYKHOCTE v

Bosgyxosop 430x150 Mapamerper | Ceokctea
B 450250 T

PR 7 Mapametp 3HauYeHne
Bozgyxosog 500x250

Bosgyxosog 500x600

Bosgyxosog 500x800

HomuHaneHbiid gnamMeTp Bo3gyx osoda 200,00

TonwwvHa CTEHKH BO3AYX0B0AZ 0,50

| MuHumansHan 4nnHa BosgyxoB0Aa 100,00 " |
Bosgyxosop D100 -
Bosayxoses D100 Al FnBkit MakcumaneHan 41nHE BOSAyx0E04a 4000,00
Bozgyxceog D125 LT Amoruniii
Bosgyxosop D160 I?Va,fm)'c Itvréa 50,00
Bosgyxoeog D200 nODT 1
Bozgyxosog D200 Al TnBkuii Bua coegurietnn Hunnenenoe
Bozgyxceog D225 Mopt 2
Bozgyxosog D250 Bug coeguHeHus HunneasHoe
Bosgyxoeop D280
Bosgyxosop D315
Bosgyxosop D355
Bozgyxosog D400
Bosgyxosop D450
Bosgyxosog D300

0K OTmena

180



BocKAMuaTeNbHbIM 3HaK Ha Tpacce BO3AYXOBOAHOM CeTU MoKeT 0603HauaTb
HeA0CTaTOYHOCTb A/IMHbI Y4acTKa TPAcChbl AN pPa3MeLLEHUA BO34YX0BOAA 3a4aHHOM
MWHUMaNbHOM AAuHbI/paguyca rmba (cm. B napameTpax CTMAA BO34yX0BoAa).
CnepyeT oTpeAaKTUPOBaTb AaHHbIM y4acToK Tpacchl (cm. n. 5.1.5).

@% BbinonHUTe nocnegoBaTenbHO Warn n3 ctatbm «lorosopum o BEHTI/II'IFILI,I/II/I»1

AONnAa  MNpaKTn4eCcKoro ocCcsBoeHunA 6a30BbIX HaBbIKOB pa6OTbI C noarntyeHnem
O60pyAOBaHMH BEHTUNALMNOHHbIX CUCTEM B NpPpOrpamme.

@ Convenience store” - Renga MEP - AsToHomHan paBoTa - O *

iDBug x |+ ¥ | AkcoHomerpuseckan ceemalll x|+

(@) Mpurounas seHTuaaLna O .

B @ " FrFO

T MoToNOUHEI .. 2T MoTonou Heli... 2T MoTonouHbl... 2T MoToNoYH bif.. 2T MoTonoYHEI .. mni

Komange:

g

ﬂ".i.- Bribpate v
“ Ckpeims v

@‘.? Wzonwposate v

Cucremel

@f=] | Mo ymonuanm v

! MonHbIl TekeT cebiikm: https://blog.rengabim.com/2020/04/blog-post.html

181



I'pyrlna ((3ﬂEI-(TpVI‘-IeCI-(VIe CUCTEMbI» nNpeaoctaBndaer 2 cneunanmsnpoBaHHbIX
KaTeropmm CUctem gnAa npoeKTnpoBaHnUA OCBETUTENIbHO U CUNOBOIA CETM.

one KToKYeckmne CMCTeEMb

(O CBETUTENBHAR CETE CwnoBas CeTe nerHHE INEKTPUHECKWE
CUCTEMBI

MpM HeobxoaMMOCTM MNPOEKTUPOBAHUA  INEKTPUYECKOM CUCTEMDbI, He
npeaycMOTPEHHOM CTaHAAPTHbIM HAabOPOM KaTeropuii, Takaa cUCTEMa MOXKET bbITb
CNpoeKTUpoBaHa B KaTeropum «llpoume 3sneKTpuYeckne cuctembl». Hanpumep,
cnabotoyHaa cuctema CcurHanmsauymu. [lpy 3TOM  BO3MOXHO NPUMEHSTb
CTaHAapTHoe obopyaoBaHMeE, KOTOPOE OTHOCUTCA K 3NeKTpuYeckon cucteme (Habop
CTAaHAAPTHbIX CcTuUnen obopyaoBaHMA MNpenycMaTpMBaeT HEKOTopble MNO3MUMM,
Tpebyemble NpU NPOEKTUPOBAHUM CNABOTOYHbIX cucTeM). Uanm mopennposaTb
obopyaoBaHMe C MNomouwbio TuNa obbekTa «InemeHT» unam «Cbopka» (T.e.
MMNOPTUPOBATb MoAeNb 060pyAOBaHMA OT NPOM3BOAMTENA UM CAMOCTOATE/NIbHO
co3patb mogenb obopyaoBaHuA, CM. nogpasgen 3.6), nogknwyas ero K

BO3/YyXOBO/HOM cUCTEME NOCPEACTBOM TOYKMN TpaccupoBKu (cm. n. 5.1.3).

O6wuit anropuTm co3gaHus n peaaktuposaHma LLMM anektpuyeckon cuctemol
NOAYMHAETCA NPaBUIaM, N3N0XKEHHbIM B nogpazgene 5.1. OCHOBHbIM OTIMYMEM MPU
paboTe C INEeKTPUYECKMMM CUCTEMAMU ABNAETCA TO, YTO 06OpPYyAOBAHME MOMKHO
pa3melLaTb TO/IbKO Ha rpaHAX KOHCTPYKUMM (Tnbl o6bekToB «banka», « KonoHHay,
«CteHa», «[llepekpbiTne»). [lpn HeobxoAMMOCTW, HaNpUmep, Pa3MecTUTb
OCBETUTE/NbHbIA NPUOOP Ha rpaHM HAKNOHHOW MNNOCKOCTU KpblWwK, cneayet
npepBaputTenbHo f06aBuTb HebonbloM 06bekT (Hanpumep, 6anKy), Ha KOTOPbIM U
pa3mecTuTb Npubop. TaKKe OTANYNTENbHOM OCOBEHHOCTLIO 3NEKTPUYECKMX CUCTEM
ABNAETCA OTCYTCTBME NOHATMA «OTBETBIEHUEY» TPACChI.

MpegynpexaeHue (BOCKNMNLATENbHbIA 3HAK) NOCAe NPOBEAEHUA TPAaCCUPOBKMN
MOMEeT BO3HMKHYTb MOCNAE COOTHECEeHWA MNPOrPaMMON AJIMH Y4YaCTKOB TPacChbl C
paguycom crmba pasmeLliaemMblx 3NEKTPUYECKUX NUHUIM (cM. «CTUAM NPOBOAHUKAY), a
TaKKe NPOBEPKN COOTBETCTBUA CMELLLEEHUI TOYEK NOAKAOYEHUA 06opyaoBaHMA (cMm.
napameTpbl CTUNEN 3N1EKTPOYCTAaHOBOYHbLIX U3AENUN, OCBETUTENbHbIX NPUOBOPOB n
3/IEKTPUYECKMX pacnpesesinTeNibHbIX WUTOB) C 3aJaHHbIM CMELLLEHUEM Tpacchbl OT
CTeHbl (3a4aBaembiX B MapameTpax TPAaCCUPOBKU B KOHCTPYKTOPE CUCTEM) — MPU UX
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HEeCOOTBETCTBUM CUCTEMA CUTHAU3UMPYET O HEBO3MOXHOCTU pasMelleHUs
aNeKkTpuyeckom nuHun. CneagyeTt oTpeaakTUPOBaTb NapamMeTpbl U 3aZlaHHbI y4aCToK
Tpacchbl (cm. n. 5.1.5).

R
2l MNapameTphl 31eKTPUYECKMX CUCTEM X
OCEETUTENBHAR CETE Beicota npoknagew Tpaceei: | 2 300,00 i

SRR Cmewerne Tpaccst: 6,00 T ]

MpoNKE 3NEKTPNYECKME CACTEMI
MpUMEHAEMBIE CTHAM JNEKTPAHECKIE TMHWIA

ma Konuyecteo NpoBCAHWKDE Crane NpPCeEoAHWUKE Konuvectso xmn ﬂJ’\OLLlEAb CEYEHHA HKWAbI
V| Tpynnosie numim ocoewen... 3 B3 1x1,5 1 1,50
Beepx
[
oK Orniera
iy
&1 Crunn oceetuTensHoro npubopa X
+ B 7 = | Motoneurei namnoss: +

MatpoH namnosstid E27@(n)M-01
Moaeecroi CITRO 600
Coernnsuk AOT.PRS UNI LED ‘ |
Ceerunshig JUNO P LED A
Ceernsnuk PRS/R 137 HF ¥XN3 @
Ceernnshuk PRS/R 236 HF YX13

i

Ceernshmi RKL 260 Y13 T
Ceetunshnk RONDO 5 LED 550
Ceetunehuk ZAR CUBE P LED

Mapamerper | Ceofictsa

Mapamerp 3HaueHne
Obuime

Marepuan (Her)

Twun namnogore natpoHa MoTtencuneii

Touky NOAKNOUEHWA

PacnonoKeHne TOUEK NOAKIICUEHNA Czagn

Orcryn Tosex noaknroHErmA 116,00 Wit |

PaccTORHWE MEXIY TOHKAMM NOAKNHOYEHHA 12,00 MM

0K Otrena

" BbINONHWTE NOCAeA0BaTENbHO LWark U3 ctatein «OCBOM 3n1eKTpUKy B Renga»?

n «OcBoW 31eKTPUKY B Renga 2»? ANA NpPaKTn4ecKkoro ocBoeHnA 6a30BbIX HAaBbIKOB

pa6OTbI C INEKTPUYHECKUMU CNCTEMAMU B NPOrpamme.

Pe3ynbTaT BbINOJNHEHWA NPAKTUHECKOTO 3a4aHUA

308m = | Maan30 jiyposers * | 300000 % |

*
e

PSR
= 7

> / -

! MonHbIl TeKeT cebinok: https://blog.rengabim.com/2020/03/renga_26.html
2 https://blog.rengabim.com/2020/07/renga-2.html
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CucTeMbl KpenneHua ANA UHXEHEepPHbIX ceTel Ku3HeobecneyeHna 34aHNA Uan
COOpyXeHna B Renga peKomeHAyeTCA BbINO/IHATL C MNOMOLWbIO MHCTPYMEHTA
«Cbopka» (06 ocHOBHbIX Npuemax paboTbl co cbopkoit cm. n. 4.3.3). BHyTpu cO60pKM
ANA MOAENUPOBAHUA 3/IEMEHTOB KPeNnIEHU BO3MOMXKHO MCMO/1b30BaTb NoaxoasLme
WMHCTPYMeHTbI: «[MnactuHa», «banka» c npuMeHeHuem pegaktopa «podpunm» (cm. n.
4.3.1 n 4.3.2). dnemeHTbl KpenaeHusa, NOTKM W Kabenb-KaHanbl MOryT ObITb
BbIMO/IHEHbI TAKXe OTAENbHbIMU BanKamn UAN NNACTUHAMU B MOAENN.

Onsa cneunduumpoBaHMA BHYTPM MpoeKTa B Renga [0CTaToOYHO BBECTM

No/ib30BaTe/IbCKME CBOWMCTBA, MAEHTUPUUMPYHOLLME OOBEKTbI M MO3BOAAIOLLNE

BKNOUYNTb (MCKAKOUUTB) MX B COOTBETCTBYlOWME cneundpuKkaumm (paboty co

csoMcTBamum cm. Nn. 2.5.3 n 2.4.5; coctaBneHune cneunduKkaumnii cm. nogpasaen 7.1).

Mpw nocneaytouwem skcnopte B ¢opmart IFC gocTaTouHO nepeonpesennTb 3Tu
0O0beKTbl B MoaxoAdlMe TUMbl OOBEKTOB WU, NpPU HEOBXOAMMOCTU pPa3aesibHOro
3KCMopTa Mo pasfenam, BKAUYNTb B COOTBETCTBYIOLLLYHO MOZE/Nb Pa3aena C MOMOLLbHO
dainnoB conocTtaBneHUs, NPUMEHSAEMbIX NPW HAaCTPOMKe 3KkcnopTa (cm. n. 8.4.3).
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HesaBMcMMO OT creumanusaummn NPOeKTUPOBaHMA, PACcCCMOTPUTE MpUMep

peannsauunm B moaenn U nodcyeTa KabenbHbIX TOTKOB U noasecos B Bnae KaTanora?
OT NponsBoanTeNA, a Tak¥e NoACHALWero BVIQ,EOZ.

! MonHbIl TekeT cebinok: https://www.dke.ru/ru/support/software/katalog-modeley-s5-combitech-dlya-renga/
2 https://youtu.be/eyYa7lycGGM
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6.1 HacTtpoiKka pabotbl nocpeactsom Renga Collaboration Server

6.1.1 Renga Collaboration Server

CoBmecTHas paboTa nonb3oBaTesiel, NPOEKTUPYILWMNX B nporpamme Renga,
ocyuiecTeasieTca nocpeacrsom cepsepa Renga Collaboration Server (ganee Takke
RCS).

RengaServer
4 4 W
A% LT ___\“M
o Lo
N N
S 5 ©
Renga W\ Renga
Renga

YctaHoBKa Renga Collaboration Server gon»kHa npon3BoauTbLCA TO/IbKO HA OAWH
KOMMNbIOTEP, KOTOPbIM MOXKET ObITb:

BapuaHnTt 1 — KomnbloTep ogHoro M3 nonb3oBaTener Renga, yyacTBYHOLIETO B
npouecce COBMeCTHOM paboTbl (BO3MOXKEH, HO HE peKomeHAayeTcs).

BapuaHT 2 — CneumnanbHO BblAeNeHHbIN cepsep (pekomeHayeTcal).

6.1.2 OcHoOBHble TpeboBaHUA K KOMNbIOTEPY UM BbliaeNeHHOMY CEpBepY, Ha
KoTtopom ycTtaHoBseH Renga Collaboration Server

1 — BknatoyeHHOe un 6ecr|epe601‘/iHoe CcoCcToAHUNE B NMNOCTOAHHOM peXUMe Uan B
YCTaHOB/IEHHOM pexXnme pa6OTbI opraHusauunn.

1 NaHHas peKkomeHAaums cBA3aHa C Tem, YTO MpWM YCTaHOBKE CEPBEPHOrO MPUOXKEHMA Ha KAMEHTCKMue
KOMMbIOTEPLI, YBEANYMBAETCA BEPOATHOCTb HenpeABUAEHHOro cbos cCUCTeMbl W, Kak CAeacTsue, yBennumBaetcs
BEPOATHOCTb NOTEPU AaHHbIX. KomnbtoTep, Ha KoTopblii ycTaHosneH Renga Collaboration Server, Henb3sa BbiKAOYaTb U
nepesarpykatb 6e3 npeaynpexaeHus, Henb3a 3anyckaTb PECYPCOEMKME NPUNOKEHUSA, Y HEro 06A3aTe/IbHO LOKEH
6bITb pe3epBHbIA UCTOYHUK NUTaHUA. Eciv cepsep ByaeT nepesarpysKatbca Uan ero NnamaTb byaeT NOAHOCTLIO 3aHATa
APYrMMM MPOLLECCaMM, TO PAHO MM NMO3LHO 3TO MOXKET NPMBECTU K Npobaemam cOBMeCTHOM paboTbl Hag MPOEKTOM.

186



2 —MOCTOAHHbIN N CTabUIbHbIM A0CTYN K NOKaNbHOM CETU OPraHM3aLmmn U cetu
MHTEepHeT (B 3aBUCUMMOCTM OT YC/IOBUM M BO3MOMKHbIX OrpaHUYEHUN BeaeHUA
COBMECTHOM paboTbl NPOEKTHOM OpraHu3aumm).

3 — CooTBeTCTBME aKTyaIbHbIM PEKOMEHAYEMbIM CUCTEMHbIM TpeboBaHmam®:

e [Ipoueccop: 64-pa3paaHbin, c TakToBoM Yactoton 3,1 MU nnum Bbiwe.

e OnepatnsHaa namatb: 16 ' O3Y nau Bobiwe.

e CetveBoit agantep: Ethernet (100/1000baseT PHY/MAC).

e ecTKui guck: ero o6bem 3aBUCUT OT KOJIMYECTBA U Pa3MeEPOB NMPOEKTOB
(ycpeaHeHHO, 0AMH NPOEKT Ha cepsepe = 100 MB).

e OnepaumoHHas cuctema: Microsoft Windows Server 2012 unn HoBee.

6.1.3 HacTpoiika npu yctaHoBKe Renga Collaboration Server

YctaHoBKa Renga Collaboration Server npoussoautca ns cneymanbHoro ¢anna,
CKQYaHHOro M3 LUEHTpa 3arpy3ok (4na KoMMepyecKux mnosib3oBaTenen) unu
npeaocTaBNeHHOro no 3anpocy Ha caite? (nocne 3anonHeHua ¢popmbl «MpobHas
KOMMepYecKaa MnueH3usa» nnm «Renga ana yyebHbix Lenemn»).

1. Bbl XOTUTe Ucnonb3oBaTh Renga Ha pabote?! Torga sanonHute dopmy:

CKavaiiTe 1 ucnonb3syiTe NpobHyto Bepcuto Renga, paboTatoLiyto 6e3 orpaHnyeHnsa GpyHKUMOHaNa B TedeHWe 60 AHel. [1A 3TOro NpeAcTaBbTeCch U yKaxuTe e-mail, Ha KOTopbIi Mbl

npuwném Bam ccbinky Ha ckauvBaHue aucTpubyTusa.

Nma * TenedoH *

Mpeanpustue * E-mail *

f1 xouy ckauatb * lopog *

Renga ‘ ‘

Renga Collaboration Server

Al paspeLwato Renga Software n ACKOH KoHTaKTMpOBaTb O MHO#I Mo e-mail
O Artisan Rendering

OTnpaenas AaHHbIe, A Aato cornacue Ha 06paboTky NepcoHanbHbIX AaHHbIX

[laHHbie 3NEKTPOHHOM NOUTLI ABNATCA KOHPUAEHLMANLHOM UHOPMALMEl U He ByayT NepefaHbl TRETbUM THLAM.

Mocne 3anycka YCTAaHOBKM M NPUHATUA YCIOBUA NNLEH3NOHHOIO COrNalleHus,
HeobxoAMMO 3a4aTb MapameTpbl YCTAaHOBKU (pekomeHayeTcA Npou3BOAMTb
TEXHMYECKOMY CneumanucTy npeanpuatus):

MONHbINA TEKCT CCbINOK:
L https://rengabim.com/requirements/
2 https://rengabim.com/download-renga/
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ﬁ Hacrpoiika Renga Collaboration Server — x

&

e . ,I’ e | P S .
e it Y. R - o 3l Collahoration Server
& Renga Collaboration Serve ¥ Renga Collaboration Serve

A MapameTpbl ycTaHOBKY
NMUEH3MOHHOE COMMALIEHUE C KOHEUHbIM NOMNb30BATENEM

Manka ANA YCTAHOBKM:

Hacrtoawee IluyeHanoHHoe cornawexwe (ganee Cornalwedue) ABNAETCA |t=\Pf09fEm Files\Renga Collaboration Server | Ofaop
IOPUANYECKMM COrnaweHnem Mexay Bamn, duanuecknm unm opuanyeckinm
nuuom (nanee KoHeuwblit nons3oearent), n 000 «Pexra Cogresas, Poccua
r. Caukr-Tlerepbypr (aanee MpasooBnagarens). Cornalwexne ycraHasnueaer | C\Program Files\Renga Collaboration Server'\Projects |
NOPARAOK, YCNOBWA, TeppuTopuio, ofbem, npaBa, OrpaHMueHMA W Apyrie
npasuna UCNonL30B8aHKA nporpamMmyoro obecneyenns Renga (cM. n. 1.1).

Manka ANA XpaHEHWA NPOEKTOB:

Knrou goctyna:

BHUMaTENEHO 03HAKOMLTECH C YCMOBMAMM W nonoxenuAamn CornaweHua Mopr:
npexae, yem Bel HauHeTe MHCTaNNAUWK, Wunu KonuposaHue, w/unu nioboe 2320
ucnone3oeaHue Renga. C momewta, korga Bel npoussesere nwboe ua
yKasaHHbIX AeficTenil, HacToAwee CornalieHne CYMTAETCA 3aAKNHYEHHBIM, W WkTepaan onpoca (cexynab):

Tem cambiM Bbl BoipaxaeTe CBOe COTMacue NPUHATE 3TH YCnoBUA W v I_BD |
|

A NPUHWMAEI0 YCNOBIA THLIEHINK,
T ]
& Ycranoemts | Napamerpoi | 3akpeime oK Otmena

«Manka gna ycTaHOBKK» — YKa3blBaeTCA MNyTb A5 YCTaHOBKU cepBepa.

«Manka pnAa XpaHeHUMA MPOEKTOB» — BblbMpaeTca nanka XpaHeHus
cneunanbHbiX $anios, npegHasHauYeHHbIX A8 CUHXPOHU3ALMK MPOEKTOB MEXAy
BCEMMW MO/b30BaTENAMM, a TaK:Ke HaliNoB KYPHANOB 3TUX NPOEKTOB Ha cepsepe. Mo
YMONYaHMIO Ha TOM KOMMblOTEpe, rae ycrtaHasamsaeTca cepsep RCS, 3agaH nyTh:
C:\Program Files\Renga Collaboration Server\Projects. PekomeHayeTcAa yKa3aTb
COBCTBEHHbIM NYTb K Nanke A1 XpaHeHMA NPOEKTOB B HaZEeXHOM N YCTaHOBNEHHOM
TpeboBaHMAMU MPOEKTHOW OpraHM3aLMM MecTe, a TaKKe HaCTPOWUTb pe3epBHOe
KOMMpOBaHMe AaHHOM Nanku.

«Knou poctyna» — 3agaetca npu HeobxoAMMOCTU OrpaHUYMTb AOCTYN K
cepBepy B rnobanbHon ceTn. PekomeHayeTtca 3aPpUKCMpPOBaATb KAOY AOCTyna Ans
nocneayouen HaCTPOMKN NOAKIOYEHUA NONb30BaATENEN K CEPBEPY.

«MopT» — ykKasbiBaetca cBoboaHbIM (Npu HeobxoaAMMOCTW, cneumanbHO
onpefeneHHbI TEeXHUYECKMM CMeLnasncTom opraHusauMm) nopT KOMMbOTEpa,
ABNAIOLLErOCA CEpPBEPOM, KOTOPbIA A0/KeH ObiTb OTKPbITbIM AnA obpaweHus
NPUNOXKeHNN Renga c KOMNbIOTEPOB NONb30BaTeNEN, NOAKAKOUYaeMbIX K cepBepy RCS
ANA CUHXPOHMU3AUMKU NPOEKTOB. PeKomeHayeTcs 3aPpuUKcMpoBaTb HOMep nopTa gnAa
nocnenyoLen HaCTPOMKN NOAKNIOYEHUA NONb30BATENEN K CEPBEPY.

«UHTepBan onpoca (CeKyHAabl)» — 3343eTcA MHTEPBAN BPEMEHU B CEKYHAaX,
yepe3 KoTopbin cepBep RCS B NOCTOAHHOM aBTOMaTM4eCKOM (POHOBOM peRMme
NPOU3BOAUT MPOBEPKY MOAKNOYEHHbIX KAMEHTOB (NpuioxkeHuit Renga, KoTopble
3anyweHbl HA KOMNbOTEPAX NONb30BaTENEN U NOAK/OYEHDbI K CEPBEPY COBMECTHOM
paboTbl). B cnyyae, ecnu cepsep onpeaenset HeAencTBUTENbHOE NOAKAOYEHME (HeT
OTBETa OT K/AMEHTA, KOTOPbIN NMOAKNOHYMACA N HE OTK/0YaACA CaMOCTOATENIbHO OT
cepBepa) — ceccuAa cbpacbiBaeTcd W KAWEHT MOAKAYAEeTCA MNOBTOPHO B
aBTOMATUYECKOM pexKmme. ITO NO3BOAAET CHU3UTb BEPOATHOCTb BO3HMKHOBEHMUA
OWKNOOK NPU CUHXPOHM3ALUUM Nocne cb0oa NIOKANbHOIO UNU UHTEPHET-COEANHEHMA:
TaK KaK eCc/n KAMEeHT paKTUYEeCKM He NMOAK/OYEH, @ Ha cepBepe ero NoAK/ayYeHune
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NaeHTMOULUMPOBAHO KaK AEUCTBYIOLLEE — NPU NOMbITKE CUHXPOHU3ALUUM AAHHbIX C
CepBepoM, laHHble OT 3TOro No/ib3oBaTens byayT OTKAOHEHbI (N0 NPUYMHE TOTO, YTO
NoNb30BaTe/lb C TAaKUM MMEHEM YKe MNOAKNYEH K cepsepy). Mo ymonyaHuio
WMHTEpBan OMNpoCa YCTAHOBNEH AnuTenbHOCTbio B 30 CeKyHa, 4To ABAseTcs
ONTUMaA/JIbHbIM BPEMEHEM /11 MPOBEpPKU coeauHeHuin. [Mpu  HecTabuabHOM
NHTEPHET-COeAMHEHUM PEKOMEH/YEeTCA OCTaBUTb 3HAYeHMe MO YMOJIYAHUIO UK
YMEHbLUINTb UHTEPBA.

Mpn HeobXxoAMMOCTU CMEHbI MHTEePBana Onpoca, HoOMepa NopTa U OCTaNbHbIX
napameTpoB Moc/e YCTaHOBKM HeobXxoAMMO 3aHOBO 3anyCTUTb YCTAaHOBKY M
N3MEHUTb NapameTpbl, NOCae Yero 3anyCcTuTb UX UCNpaB/ieHnE:

E:‘J Ycranoeka Renga Collaboration Server - X

c

¥ Renga Collaboration Server

3MEHEeHWE YCTaHOBKHW

-]

\=/

(

i | Dapamerpei Yaanute axpeiTe

MNocne yctaHoBKK cepBep RCS 3anyckaeTcs aBTOMaTUYECKMW.

3a obecneyeHne HenpepbIBHOW CBA3M KAMEHTOB C CEPBEPOM COBMECTHOWM
paboTbl oTBeyaeT ciy:kba RengaServer. Ha KAMEHTCKMA KomnbloTepax cay»Kba
yCTaHaB/IMBAeTCA aBTOMAaTUYECKM BMeCTe C YyCcTaHOBKoM Renga. [lMpoBeputb —
3anyLeHa n cny»kba — MoxKHo B gucnetyepe 3agau (Ctrl+Alt+Delete -> Cny»k6bi) nnm
cneumnanbHOM CUCTEMHOM NPUNOXKEHUU «Cy»KObI».

Qaiin  [eiicreue Bua  Cnipaska
¢ m oz Hm >»enn
CnyxBbl (roKkanbHble) . CayxGl (noKanbHbIe)
RengaServer Wma OnwcaHne CocrosHue Twn zanycka Bxoa o1 umenn
& OpenVPN Service BpyuHyto JlokanbHas cucrema
Oc 61 & o
He?eHO:M(T:/CvAy:\yZKGy & Pilot Server Provides storage, processing and controlled access of data BbinonHaeTca  ABTOMaTMYECKM TNoxanbHaa cucrema
sanycTuTh o
G Pilot Updater Enables the detection, download and installation of updates ..  BeinosHserca  Asromatuuecki NokansHas cucrema
G Pismo Technic Setup/Daemo... Pismo Technic Setup/Daemon Isolated Execution Servicepism... BpyuHyio NokansHas cucrema
Onwcatine: . Cl:Plug and Play [Mo380/1AET KOMMLIOTEPY PACMIO3HABATL U3MEHEHUA B YCTaHO..  BoimosseTea  Bpyuwyio NokansHan cucrema
Renga Collaboration Server 3 N
&3Pl Driver HPZ12 BuirosHAeTcs  Astomatvuecku  JlokankHan cryx6a
S PrintWorkflow_4e896f ObecrieunBaeT NoAepXKY NPUNOXeHWi paGoyero Npouecc... BpyuHyto JlokanbHas cucrema
&k Quality Windows Audio Vid.. Quality Windows Audio Video Experience (qWave) — cetesas.. BpyuHyio NokansHan cryx6a
Q. RengaServer Renga Collaboration Server BbinonHAeTca  ABTOMaTM4ecKW TNokanbHaa cucrema
£ Sentinel LDK License Manager Manages licenses secured by Sentinel LDK. Buronvserca  Astomataveckn  [lokanshas cucrema
| \ PacwmpenHein /f\ CTaHnapmsM/

6.1.4 TMMoaknoueHMe NoNb30BaTeNA K COBMECTHOM pabore

PekomeHayeTcs nepen HayalOM COBMECTHOrO NPOEKTUPOBAHMA YCTAaHOBUTb
nporpammy Renga M HacTpouTb NOAK/IOYEHME K CepBepy Ha KOMMbloTepax BCex
YY4aCTHMKOB COBMECTHOM paboTbl. [pu 3TOM NOAKNOYEHME HOBOro Y4YacCTHMKA
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NPOEKTUPOBAHUS K COBMECTHOM paboTe MOMKET OCYLLECTBAATLCA B 11060 MOMEHT
BpemeHu paboTbl cepBepa M Ha Nt0b6om 3Tane BbINONHEHUA NPOEKTA.

Ha KomnbioTepax y4aCTHMKOB COBMECTHOrO MPOEKTUPOBAHUA AOJIKHa ObiTb
yCTaHOB/NEHa Bepcua nporpammbl Renga, cooTseTcTBylOlW@A Bepcunm  Renga
Collaboration Server, yctTaHOBNEHHOro Ha KOMNblOTEpPE-CEPBEpE.

B npunoxeHnn Renga Ha KOMNblOTEPE KaXKAO0r0 M3 Y4AaCTHUKOB A0MKHbI ObITb
YyCTaHOB/IEHbl HEOHXOAMMbIE HAaCTPOMKM COBMECTHOM PaboThl:

Renga
© Hosbiit npoekt MOTKPLITH 9 ACTPOIAI ©Crpasa @

T kv
£l Hacrpolikm X

Obme [ns NoAKNHOYEHWNA K CEPBEPY COBMECTHON paBoTel yKaKuTe
r - CNESYHOLLWE CBEAEHNA:
CoemecTHas paboTa

~| Wmn nonszoeatens:
Haeurayua

StrEngineer_Kolmogorova
Paciunpennn

3kcnopT Wmn cepeepa: MopT:

Mame_of_server_or_Static_|P 2820

Knrou goctyna Kk cepeepy:

oK OTrena

«Mma nonb3oBatena» — yHUKaNbHOE ANA Ka)XAOoro nosb3oBaTens MMs Ans
NOAKNOYEHNA K COBMECTHOM paboTe. PeKomeHayeTcs 3a4aBaTb MMA NO/b30BaTENS
OAHO3HAYHO OnNpeaenArwMM MNPOEKTUPOBLLMKA, YYACTBYIOWENO B COBMECTHOWM
pabote. B pganbHenwem, npu BO3HUMKHOBEHMM HEobXoAMMOCTM, MO WMEHMU
No/b30BaTeNsA MOXHO ONpeaenvUTb BPemMs ero NnoAKAYeHMA (M OTKAKYEHUA) K
cepBepy, a TakKe MHPOPMaLMIO O NPOBEAEHHbIX TPAH3AKLUMAX Nepeaaym NoKaabHbIX
AAHHbIX B 0OWMA CUHXPOHU3UPYEMbBIN NPOEKT. MMEHHO No MMEeHW NOo/sb30BaTeNsA
npoucxoauT NAeHTUPMKaLMA KNNEHTA Ha cepBepe — TO eCTb, NPMU HeObBX04MMOCTH,
CyLLEeCTBYET BO3MOXKHOCTb HAaCTPOMUTb NOAKAOUYEHME N Nepenayy AaHHbIX OT O4HOro
onpeAeneHHOro no/ib3oBaTeNA C PasHbIX KOMNbloTepoB. CTPOro He pekomeHayeTcs
N3MEHATb MMA NOJIb30BaTe/IA B NPOLEecce COBMECTHOM PaboTbl, TaK KaK U3MEHEHMUA B
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06NN CUHXPOHU3UPYEMbBIN MPOEKT OYAYyT MPUHATbI CEPBEPOM TONbKO Mog TeM
MMEHEM M0/1b30BaTeNs, KOTOPbIA UX I0KA/IbHO BHOCKA B CBOIO KOMMUIO MPOEKTA.

«Mmna cepBepa» — MMs UK CTaTUYHbIN IP-agpec B NOKaNbHOM nan rnobanbHoOM
CETM KOMMNbIOTEPA, ABAAKOLWErocs cepBepom (Npu HeobXoAMMOCTM HACTPOMKM
COBMECTHOM paboTbl NnocpeacTBOM rnoH6anbHON MHTEPHET-CETU, MOXKHO 0bpaTUTLCA
K_Npumepy HacTpolrku!' ogHoro 3 nonb3osateneir Renga). B cnyyae, ecam RCS
YCTQHOBJ/IEH Ha KOMMNblOTEPE OAHOFO U3 YYACTHUKOB COBMECTHOIO NPOEKTUPOBAHMA,
ANA 3TOr0 y4yaCTHMKA MMA cepBepa AO0/KHO ObiTb 3a4aHO TaKXKe MO MMEHU WU
cTaTuyHomy |IP-azpecy ero KomnbioTepa B ceTm unm B 3HadyeHun «localhost» (uto
O3HayaeT obpalleHne K CBOEMY Ke KOMMbITEepy B KayecTBe cepsepa); A4S
OCTafibHbIX YYAaCTHMKOB WMMA CcepBepa 334aeTca MO CTAaHAAPTHbIM NpaBuaam,
YKa3aHHbIM BbiLLE.

«Knou pocrtyna K cepsepy» — KAOY [OCTyna, 3a4aHHbIM B MapameTpax
HacTponKkun Renga Collaboration Server Ha cepBepe.

«MopT» — Homep NopTa KomnbtloTepa-cepeepa. [oNKeH coBnagaTb C HOMEPOM
nopTa, yKasaHHoro npu yctaHoBke Renga Collaboration Server (cm. HacTpoiiku
ycTtaHoBKM RCS).

Mocne HaCTPOMKM U NPUMEHEHUS BCEX YKa3aHHbIX NMapameTpoB, noTpebyeTcs
nepesanyck npunoxeHusa Renga. MNpu NOBTOPHOM 3anycKe NPUNOXKEHUs, B CTPOKe
3aro/ioBKa 0T06pasuTCcA OAMH M3 CTAaTyCOB HanMuMs MOAKNIOYMEHUs K cepBepy
COBMECTHOM paboTbl: K ABTOHOMHanA paboTa» nnmn «MogKAUYEHO K cepBepy».

«ABTOHOMHaA paboTta» — nosb3oBaTesib He nogKkayeH K Renga Collaboration
Server. B03MOXHble  NpPUYMHBI:  OTCYTCTBYET MNOAKAIOYEHME  KOMMbOTEPA
No/sb30BaTeNsi K CETU; B HACTPOMKAX MpuUAoKeHMA Renga yKasaHO HeBepHoe MMS
cepBepa WAM MOPT; CepBep He MOAKNOYEH K CETU; 3aKPbIT MOPT, YKa3aHHbIN B
HACTPOMKax Npu YyCTaHOBKE cepBepa.

& Renga - AeToHomHas pabota — O %

Mpn ycnewHom MOAKAOYEHMN K CepBepy COBMECTHOM paboTbl B CTPOKe
3aronoBKa otobpasutca Hagnucb «MogKkntoueHo K cepsepy [MUma cepsepa waun IP

appec]»

f:l Renga - MoakntoueHo k cepeepy Name_of server or_Static_IP - O X

Kaxkpgoe nopgknioueHue M OTKAKOYEHME OT cepBepa COBMECTHOM pabotbl
nonb3oBaTesied Mo BCEM MNPOEKTaM QUKCUpyeTcA B eAMHOM JKypHane Ha
KomnbtoTepe-cepsepe. [laHHbIA KypHan noa HasBaHMem «RengaServer.log»

L https://rengabim.com/images/apps/opit/sovmestnyj_dostup_po_ip-adresu.pdf
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XpaHUTCA B nanke yctaHoBKU cnyxbbl RCS: C:\Program Files\Renga Collaboration
Server\RengaServer.log (noapobHee 0 YTEHUU U aHaNM3e KypHana cm. n. 6.3.2).

6.1.5 O6HoBneHue Renga n Renga Collaboration Server

O6HoBneHne Renga Collaboration Server BbinyckaeTcA OAHOBPEMEHHO C
obHosneHnem! nporpammbl Renga. Mpu o6HoBNeHUN nporpammbl Renga TpebyeTcs
ofHoBpemeHHoe obHoBneHne Renga Collaboration Server — Bepcuu nporpammsl U
CNy*Kbbl COBMECTHOM paboTbl A0/IKHbI coBnaaatb. Pannibl YCTaHOBKM OOHOBAEHMUS
Renga Collaboration Server ana Kommepyeckux nosib3oBaTenen NPeaoCcTaBAAKTCA MO
cneuyanbHOM CCbIIKE U3 CcepBuMca 3arpy3ok; Ana y4ebHbIx Lenen — 3anpalimnBatoTcs
yepes popmy Ha camTe’.

Mepen nposegeHMeM OBHOBNEHUA PeKOMEHAYyeTcA CMHXPOHM3UPOBATb BCe
NPOEKTbI, HaxoaAllMecs B COBMECTHOM pabore.

B cnyuyae obHoBneHuAa Renga n RCS c Bepcum 3.3 go sepcum 4.0 unmn bonee
nosgHen Bepcuu, notpebyetca 3aHOBO OnNyb6/MKOBaTb  KaAbll  MPOEKT,
HaxogALWMMCcA B coBMecTHOM paboTe nocne obHoBAEHMS.

MO/IHbIN TEKCT CCbIIOK:
L https://rengabim.com/update/
2 https://rengabim.com/skachat-renga-dlya-uchebnyh-celej/

192



6.2.1 MopAaaoK ocyLiecTBAEHUA COBMECTHOM paboTbl U OCHOBHbIE KOMaHAbl

PekomeHAayeTcs nepen HayaloM COBMECTHOIO NPOEKTUPOBaHUA ybeanTbea, YTo
nporpamma Renga n RCS ycTtaHOBAEHbI, NPU 3TOM NPOM3BEAEHbI BCE HACTPOMKMU, U
HeobxoAMMble YYaCTHUKM NOAKAIOYEHbI K CEPBEPY KaXKAbl Mo, CBOMM YHUKAbHbIM
NOEHTUPULMPYIOLMM MMEHEM NONb30BaTeNs (B Aa/IbHENLWEM NOAKAOYUTL HOBOTO
YYaCTHMKA NPOEKTUPOBAHUA K COBMECTHOM paboTe Hag NPOEKTOM TaK¥Ke BO3MOMKHO
Ha ntobom 3Tane ero BbIMNOJIHEHUA).

[na Toro 4To6bI UHULMNMPOBATL COBMECTHYO PaboTy HaZ NPOEKTOM, OAHOMY

M3 nonb3oBaTesen, NOAKAUYEHHDbIX K cepBepy CoBMecTHOM paboTbl, Heobxoammo
Npou3BEeCTU creaylolme AencTBus:

Lar 1 - Co3aaTb HOBbIA NPOEKT.

E::I Renga - MoaknroueHo k cepeepy

Renga
(@ Hosu npoed]

Mpn Hannuum WabnoHa NPoeKTa C HAaCTPOEHHbIMU CMUCKaMKU cTunen, Gopm
cneunduKaumMn n T.4. B COOTBETCTBUM C TPebBOBAHMAMM NPOEKTHOM OpraHM3aLumn u
33[aHMA Ha NpPOEKTUPOBAHME, PEKOMEHAYETCA CO034aBaTb MNPOEKT W3 TaKOro
WwabnoHa. B 3tom cnyvae npu ganbHenwer COBMECTHOM paboTe yyacTHMKam
NPOEKTUPOBAHUA He nNpUMAEeTCA Cc0o34aBaTb Te No3vuum (Hanpumep, CTUAU U
No/sb30BaTe/IbCKME CBOMCTBA), KOTOpble ABAAKOTCA OOWMMKM ANA BCEX pa3nenoB
NPOEKTUPOBAHUA M MOTYT Bbi3BaTb AyH6AMpPOBaHME UK NepeceyeHne JaHHbIX.

Mocne co3gaHMa HOBOFO MPOEKTa MO CTaHAAPTHOMY WAGA0HY Man wabnoHy
npeanpuATUA, NCX0AsA U3 NPUHATOrO Ha NPeanpPUATUN NOPALKa NPOEKTUPOBAHMA U
pacnpeaeneHuns AOMKHOCTHbIX 06A3aHHOCTENM, a TaKkKe M3 AO/IKHOCTM Cco34atoLero
NpoekKT (Hanpumep, 3To MoXeT 6bITb TN MAK apxXMTEKTOP) Ha 3TOM 3Tane MOXKHO
HayaTb pPaboTy HaZ NPOEKTOM J/IOKANbHO: 3aMOJHUTL UMHPOPMALUID O MPOEKTE,
y4yacTKe M 34aHWK; NPOU3BECTM OCEBYHO U BbICOTHYIO Pa3MeETKY 34aHWUA; HAaCTPOMUTb
CMMCOK MCMNO/Ib3yEMbIX B MPOEKTE MATEPNANOB U T.A.
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LLar 2 - CoxpaHUTb NPOEKT /I0OKa/IbHO Ha cBoem KomnbloTepe B popmarte *.RNP

W-EM I EBEa @ YD L0
[ Coxpansims npoexr |
[ Coxpanurs npoexr kak..
& CoxpanuTs kak X
« W N » TpoekTbl v (9] O Mouck: MpoekTsl
Wma daiina: ‘ Mpoekt.rp ~ ‘
Tun daiina: “T’aﬁﬂbl Renga (*.rp) & ‘

Lar 3 — Ony6anMKoBaTb NPOEKT.

ny6ﬂMKaLI,MFI KaXX4oro npoeKkta npom3soanTCA TOJIbKO OAUH pPa3 U OOAHUM
Nno/1b30BaTENIEM.

B  momeHT nybauMKaumm  nNpoucxoguT  MNPUCBOEHME  YHUKAJIbHOrO
naeHtTMduKaTopa NPoeKTy M nybamnkauma npoekTa (cosgaerca cneunanbHbii dann,
npeaHa3Ha4YeHHbIA AN CUHXPOHM3AUMWU MPOEKTa MEXKAY BCEMM NOAKIOYEHHbIMU
nonb3oBaTeNs MM, a Takke ¢ann XKypHana TpaH3aKUuii Mo 3TOMY MNPOEKTY,
Noly4yatomMx HAMMEHOBaHME NO HOMEPY YHMUKA/IbHOTO NAeHTUUKATOPA NPOEKTA) Ha
cepsepe (B nanke, ykasaHHOW AnsA coOXpaHeHua npu yctaHoBKe Renga Collaboration
Server).

- BB S5-/0

(@ CuHxpoHWsupoBaTe

| 12 OnyBnukosate |

OTKPEITE XKypHAN NpoeKTa

WaeT nybavkauwa
NpOeKTa...

Mpu ycnewHon nybanMKauMm NpoeKkTa AO/IKHO MOABUTLCA NOATBEpXKAatouiee
cooblleHne ¢ NoACKA3KoM AanbHENLWNX AeNCTBUNA.

E s

2 Nybamkauma npoekTa *

NpPoEKTOM COXpaHuTE Gaitn NpoekTa v NEPEAAATE Konu daiina npoekTa
YUACTHUKAM KOMaHAE!.

o MpoekT ycnewwHo onyGankosad Ha cepeepe. [nA coemecTHoi paboTel Hag
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Ecan BbiaaHO coobuieHne o Tom, YTO NyHAMKALMA MPOEKTa He MOXKeT ObiTb
BbIMNO/IHEHA, TO TPpebyeTca NpoBepUTb U NPU HEOBXOAUMOCTM HACTPOUTL COeANHEHUE
C cepBepom, 3aTem NMOBTOPMUTb NOMbITKY (3Ta MHGopmaums byaeT coaep:KaTtbca U B
COObLLEHMN B KAYecTBe NOACKa3KK).

TakKe B CTPOKe 3aronoBKa MNPOEKTAa AOJI)KHA NoABUTbCA Haanucb «(B
COBMECTHOM A0CTyne)».

‘::I MpoekT (B coBmectHom aoctyne) - Renga - MoaknoyeHo k cepeepy Name_of server_or Static_IP = O X ‘

Ecnm npoeKkT He onyb6anKOBaH, TO pAAOM C Ha3BaHMEM NPOEKTA He ByaeT Takol
HagnNuUCK, a TaKXKe MNpU AanbHeNwWel NOMbITKE CUHXPOHM3aUMK OyaeT BblAaHO
coobuieHne 0 HEBO3MOXKHOCTU CUHXPOHM3auum 6e3 nybankaumu.

War 4 - MNepeaatb Konuio ¢anna npoekta B popmate *.RNP octanbHbim
y4YaCTHUKaAM COBMeCTHOM paboTbl.

Mepepnasatb ¢aiin NpoekTa ANA COBMECTHON pPaboTbl MOXKHO TO/bKO MOC/Ae ero
nybaAnKaumm, To ecTb C yXe MPUCBOEHHbIM YHWKa/IbHbIM MAEHTUPUKATOPOM, MO
KOTOpOMY B AanbHeunwem byaeT NponcxoamTb OTCAEXMBAHMNE Nepesadym USMeHEHUN
OT BCeX MONb30BaTe/ien ApPYr APYry yYepe3 eAuHblIA CUHXPOHU3MPYEMbIN dann Ha
cepsepe.

Ha aaHHOM 3Tane K coBMecTHOM paboTe Haj NPOEKTOM MPUCOEeaUHAITCA
OCTa/IbHble YYACTHUKU NPOEKTUPOBAHUA, KOTOPble AOMKHbI NPUAEPKUBATLCS
cnepyowero nopagKa AencTBun:

War 5 — PasamecTuTb nonyyeHHbin ¢aiin npoekta B yao6HOM Kaxkgomy
YYaCTHUKY COBMECTHOM paboTbl mecTe pacnosioXKeHUs U OTKPbITb MPOEKT.

Kakabli y4aCTHUK COBMECTHOrO MPOEKTUPOBAHMA MOMET COXPAHWUTb CBOHO
Konuto ¢ainna NnpoeKkTa noa NtobbiM yA0OHbIM eMY UMEHEM U B HYXKHOM Nanke, B TOM
YyMcae Ha NOKa/IbHOM AMUCKe CBOEro KOMMboTepa.

Mpu opraHmMsauum paboTbl NOCPeaCcTBOM cCpeabl 0bLWmX AaHHbIX (Hanpumep,
Pilot-BIM) wnnu xpaHeHus ¢aiinoB B obuwem poctyne B eAUMHOM WUCTOYHMKE
(Hanpumep, Ha obLWEM AUCKE), O4EHb BA*KHO KaxKAOMy No/sb3oBaTento paboTtath B
CBOEM KOMWM NPOEKTa, a HE B OAHOM M TOM e panne.

PekomeHAyeTca HacTpoUTb pe3epBHOE KonupoBaHue ddaina npoekta Ans
Ka*kA0ro no/sib3oBartens.
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LWar 6 — NepBOHaYaNbHO CUHXPOHU3UPOBATb NPOEKT.

Mepen HayaNOM BHECEHMA COOCTBEHHbIX MUSMEHEHUN KaXKA0My MOb30BaTeNIo
PEKOMEHAYEeTCA CMHXPOHU3NPOBATb NMPOEKT, YTobbl paboTa Besacb C akTyasbHbIMU
NAHHbIMM OT BCex no/sib3oBaTenei. B gaHHOM cnyyae, Tak KaK COOCTBEHHbIX
N3MEHEHUI B NPOEKT elle He BHeceHo, Npou3onaeT nepeaadya U3MeHeHUn, Npu mx
Ha/IM4YMKN, C cepBepa B JIOKAJIbHYIO KOMMUIO NpoeKTa. ITOT War pekomeHayeTtca
NPOU3BOAUTb NPU KaXKAOM OTKPbITUM NPOEKTa U nepes Haya/loM BHECEHUA B HEro
cOBCTBEHHbIX MU3MEHEHUN.

ﬁviﬂrbr&@v v@r’e

ﬁi’liht—.g@ - F 0

(@ CHHXpPOHM3MpPOBaTE
&5 OnyBnukosats

OTkpeite #ypHan npoekTa

CneumnanbHoOro coobueHna 0 TOM, YTO CMHXPOHM3AUMA NMPOEKTA C CEPBEPOM
3aBeplieHa He npeaycMOTPeHO (B CBA3M C PEKOMEHZYyeMOl BbICOKOW 4aCTOTOM
CUHXPOHM3aumn). [anee b6yaeT paccmoTpeHa paboTa C KypHanamu MNPOEKT],
KoTopble OUKCUPYIOT BCE M3MEHEHMA U ABNAKOTCA [AOCTOBEPHbIM WUCTOYHUKOM
nHpopmaunun. JononHUTENbHO YOeAUTLCA B TOM, YTO CUHXPOHM3ALUMA 3aBEPLLUEHA U
paboTa BeAeTCs C aKTya/ibHbIM MPOEKTOM, MOXKHO YBUAEB U3MEHEHUA B MOAENMN Ha
3D-cueHe nnm B O60o3peBaTene NpoeKkTa. A TaKKe NPoCcToi NOACKA3KOM O TOM, YTO B
JIOKaNbHbIN NPOEKT BHECEHbI UBMEHEHWS OT APYIUX NO/b30BaTENEN C CEPBEPA MOXKET
CNYXUTb TaKoM cnocob: ecnn nonb3oBaTe/b elle He Havyan BHOCUTb COBCTBEHHbIe
M3MeHeHna (MAM BHEC U3MEHEHMA W NPOU3BEN PEKOMEHAYEMOE COXPaHEHME
NpoeKTa) nepes CUHXPOHM3aLMEN, TO B CTPOKE 3aro/ioBKa ero npoekTta He byaer
cumBona «*». Nocne CMHXPOHM3ALMKM B HAa3BaHUKU MPOEKTa NOABUTCA CUMBOA «*»,
CUFHANIN3UPYIOLWNIA O TOM, YTO B MPOEKT BHECEHbI M3MEHeHUs (B AaHHOM cy4ae,
N3MEHEHUA BHECEHbI C cepBepa).

.‘::I MpoekT (B coEMmectHoM foctyne)* - Renga - MoakaoueHo k cepeepy Name of server or Static IP —= (Il X

PekomeHayemas nocnenoBaTeNbHOCTb  CAeAyloWMX  LWAroB  MOXKeT
NOBTOPATLCA HEOrpaHMYEHHOE YMC/I0 Pa3 A/1A KarKAoro y4yaCTHMKA COBMECTHOM
paboTbl. OHa onpeaenaeT NOPA[OK BHECEHUA COOCTBEHHbIX U3MEHEHUI B MPOEKT, C
nepuoauyYecKkon CMHXPOHU3aLMeid JaHHbIX CO BCEMU YyYaCTHUKAMM Yepes cepsep
COBMECTHOM paboThl.
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Lar 7 — BHecTu cob6cTBEHHbIE U3MEHEHUA B MPOEKT.

Tenepb CNeUMaNNCT MOXKET COBMECTHO CO CBOMMW KOJi/leramu BEeCTU
04HOBPEMEHHOE NPOEKTUPOBaHME. TexHUYecKana peasnsauma COBMeCTHON paboTbl B
Renga HamepeHHO He npeaycMaTpMBAET WUCKYCCTBEHHbIX OrpPaHWYeHuin posen
YYaCTHMUKOB M 30H  OTBETCTBEHHOCTM  MNPOEKTUPOBaHUsA,  obecneuymsasn
NPo¢decCcMOoHaNbHY0 TMOKOCTb MHCTPYMeHTOoB. [o3ToMy Yy Bcex cneumanucTos,
paboTalolmx Hag npoektom B Renga, oauMHaKoBble npasa. N B 060 MOMEHT
NPOEKTUPOBAHUSA CMELMAIUCT MOXKET BHECTU HEOBXO0AMMOE N3MeHeHMe B UMdPoBYIO
MHOOPMALMOHHYIO MOAENb 34aHUA UM COOPYXHKEHUA U NONYyYaemMyto Ha eé ocHoBe
[OKYMEHTALMIO.

OAHO 13 OCHOBHbIX MPaBUA, KOTOPbIE A0/KEH 3HATb NPOEKTUPOBLLMK Ha 3Tane
BHECEHUA M3MEHEHUM B MPOEKT A0 NPOBeAeHUS CUHXPOHU3ALMN: MUHUMAbHbIN
610K nepepaum AaHHbIX (CM. NpaBmao 5 B n. 6.2.2). Tak¥e HeobxoaMmMo 3apaHee
pacnpenenaTb 30Hbl OTBETCTBEHHOCTU CPeAU Y4aCTHUKOB NPOEKTUPOBAHUA 418 TOrO,
YTOObl MUHUMMU3MPOBATb BO3MOMKHbIE KOHGM/IMKTHbIE CUTyaUMW, KOTOpble MOryT
BO3HUKHYTb MPU PeaakTMPOBaHUN OQHOTO M TOTO e 0b6beKTa (cm. noapasgen 6.3.1).

War 8 - Coxpanrb BHECEHHbIe U3MEHEHUA B CBOEUW KONUMU NpPoeKTa.

Mepes CUHXpPOHM3AUMEN PEKOMEHAYETCA COXPaHATb U3MEHEeHUA B CBOel
NOKanbHOW Konuu ¢aiina npoekTa. Mpu BO3HUKHOBEHUU KOHGIMKTA MM noTepe
4aCTM BHECEHHbIX J@aHHbIX NOCNE CUHXPOHMU3ALMU MOXKHO ByAEeT BbISCHUTb MPUYUHY C
NMOMOLLLbO KYPHAN0B M NOMNbITaTbCA BOCCTAHOBUTb NOTEPSHHbIE AAHHbIE.

Lar 9 — CMHXpPOHMU3NPOBATb NMPOEKT.

B npouecce cobctBeHHOW paboTbl Hag NPoOeKToM TpebyeTca nmepuoauuecku
CMHXPOHMU3UPOBATb MPOEKT ANA MNOAAEP’KAHUA aKTyaZlbHOCTM [AaHHbIX Yy BCex
YYaCTHMKOB COBMECTHOIrO MPOEKTUpOBaHUA. [lepuoanyYHOCTb CUMHXPOHM3ALUK
PEKOMEHAYEeTCA COXPaHATb MaKCMMaNAbHO YacTon. ITO MNO3BOAUT MPUHMMATbL U
nepeaaBatb B MOMEHT CUHXPOHU3ALUMN MUHUMA/IbHbIE 0OBEMbI U3MEHEHWI, CHUMKAA
BEPOATHOCTb BO3HUKHOBEHMA NepeceyeHns USMEHEHUI OT PasHbIX NOb30BaTENEN,
a TaKKe obecneuymBas aKTyaNbHOCTb [AAHHbIX A48 NPUHATUA cneuyannucTamm
KOPPEKTHbIX NPOEKTHbIX peleHnid. Mpun aTom cneayeTt 3HaTb NpaBuao: Npu pabote
Hag OAHWMM MMUHUMaANbHbIM 6/710KOM nepegayn uHPopmauum (cm. war 7 u
[leNCTBYoLME NPU COBMECTHOMN paboTe Npasuna) AnA ceBegéHUA U3MeHeHUn byayT
NPUHATbI U3MEHEHWA OT NepPBOro OTNPaBUBLLErO NO/b30BaTeNS.

197



« Renga Collaboration Server » Projects v O

YHUKaNbHbIN
naeHTUPUKaTop
npoekrta (ID_npoekra)

YHWUKasibHOE NMA NoNb3oBaTena YV YHUKanbHOe UmsA ; Wi,  YHUKanbHOe MMA Nonb3oBaTens

nonb3oBaTensa

ID_npoeKkra i ' ID_npoekKTa
ID_npoekTa w/
0y g oy
w5 « «
Uma Nma Uma
npoekra.Rnp npoekta.Rnp npoekTta.Rnp

B MOMEHT CMHXPOHM3AUMN U3MEHEHUS MPOEKTa MPUHUMAKOTCA C CepBepa U
OTNPaBANATCA Ha cepsep. MNpu paboTe KaxkAoro nosb3oBaTeNna A1A €ro I0KabHOro
NMPOEeKTa HaKan/AMBAeTCA MUCTOPUA M3MEHEHUM U B MOMEHT CUHXPOHM3AUUM ITU
N3MEHEHUA OTNPABAAOTCA Ha CEPBEP C YY4ETOM MMEHM NOJIb30BaTENA, N0 KOTOPbIM
No/sb30BaTeNlb MOAKMIOYMACA K CepBepy M NO YHUKANbHOMY MWAEHTUPUKaATOpPyY
npoekta. CTporo He peKOMeHAyeTcA M3MEeHATb MMA NOo/Nb30BaTena B npouecce
COBMECTHOM PaboTbl, TaK Kak U3MEHEHUA B 0O LM CUHXPOHU3MPYEMBIN NPOEKT ByayT
NPUHATbI CEPBEPOM TO/IbKO NOA TEM MMEHEM MOJIb30BaTENA, KOTOPbIA UX IOKA/NIbHO
BHOCWUA B CBOIO KOMNUIO NPOEKTA. [103TOMy KarKaoMy y4acTHUKY COBMECTHOM paboThbl
TpebyeTca M BHOCUTb U3MEHEHUS B MPOEKT U CUHXPOHM3MPOBATb MX NOA CBOMM
YHUKaNbHbIM U HEU3MEHHbIM UMEHEM NO0JIb30BaTeNA.

Lar 10 — B chyyae He06X0A4MMOCTU OTKPLITb YKYPHaN NPoOeKTa.

ypHan npoeKra Ha KomMMblOTepe MNO/b30BaTeNA — MOKa3blBaeT BCe
N3MEHEHUA, COBEPLLEHHbIE NONb30BaTe/IeM B JIOKaZIbHON KOMUU MPOEKTa C MOMEHTa
ero nepson Nyb/MKaUMN UIN CUHXPOHU3ALUMUK; a TaKKe AaHHble O Npulealwmnx B
JIOKa/IbHYIO KOMUIO M3MEHEHUAX NPOEKTA C cepBepa (0T Apyrux noab3oBaTesnen nog,
obwum nmeHem «Other»).

| 2786632915423444940.l0g — BrokuoT - O X

@aiin lpaeka ®opmar Bua Cnpaeka

16.11.2021 14:33:44 | StrEngineer_Kolmogorova | 18,000 - BasoBuii ypoBeHb | c16d578c-acc9-4fbd-9b11-8a88e9abeldd | Removal | Success | |
16.11.2021 14:33:44 | StrEngineer Kolmogorova | 18,080 - BasoBuil yposeHb | d9580d32-9883-4acb-b66@-7ala65379af8 | Creation | Success | |
16.11.2021 14:33:57 | StrEngineer_Kolmogorova | Kpewa: 200,00 mm | bl67928c-170f-4124-95a-60338735f4b3 | Creation | Success | |
16.11.2021 14:35:56 | Other | KonoHHa - Mo yMonyaHuw | ©275d93c-8725-4b65-9945-809f5dd908fa | Creation | Success | |
16.11.2021 14:35:56 | Other | KonoHHa - Mo yMonyaHuw | b5662b26-bda3-4eb3-bbde-acdi88ec9eb2 | Creation | Success | |

Crp 4, cnb 1 100%  Windows (CRLF) UTF-8
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OTKPbITb KYPHa/ NPOEKTa BO3MOXHO Npu paboTe Hag, COBMECTHbIM MPOEKTOM B
Renga ¢ NOMOLLbO OAHOMMEHHOW KOMaHAbl. M0 YMONYAHUIO NOKaNbHbIN KypHan
Ka*kAoro npoekTa, HaxoAdALlLerocs B COBMECTHOM paboTe, XpaHUTCA B ManKke noj
MMEHEM  Y4YeTHOW  3anucu  MNoNb3oBaTeNa B OMEpPaLUMOHHOW  cUCTeme
%LocalAppData%\Renga Software\Renga.

B Ha3BaHMM }KypHana NpoekTa oTobpakeH yHWMKaNbHbIA naeHTUdUKaTop, No
KOTOPOMY MOXKHO MAEHTUOUUMPOBATb NPOEKT Ha CepBepe cpeamn ApYrnx NpoeKTos,
Haxo4ALLMXCSA B COBMECTHOM paboTe. 3Hasa nAeHTUPUKATOP NPOEKTA, MOXKHO OTKPbITb
M NPOAHANM3MPOBATb MKYPHAN MNpPoeKTa Ha cepsepe (KoTopbin oTobparkaer
N3MEHEHUA, NpuLleaLlIne 0TO BCEX NONb30BaTENEM — OT KaXK40ro nNos CBOMM MMEHEM
— B CMHXPOHM3UPYEMbIN NPOEKT) U NPOaHaNM3NPOBaTb BpeMs NybAMKaLMKM NPoeKTa
N NOAKAOYEHUS MONb30BaTeNIe K CepBEPY M KOHKPETHOMY MPOEKTY B KYypHase
NOAKNHOUYEHWU.

MoapobHee O YTEHUM M aHANM3E AaHHbIX KypHasna NPOEKTa Ha KoMnbloTepe
nonb3oBaTenen (a TakKe KypHaia NpoeKTa U XKypHana NoAKNIOUYEHUNM Ha cepBepe)
cMm. nogpasaen 6.3.2.

6.2.2 [Mpasuna, gecreyrowme npm coemectHom paborte B Renga

1—[AnAa opraH13aunmnm COBMECTHOM paboTbl Nosib3oBaTeNen, NPOEKTUPYHOLLMUX C
nomoulbto NporpaMmmbl Renga, onpeaeneHa crtpaterns oNTMMUCTUYHOIO KOHTPO/A
napansennsma, Npu KOTOpoi NponcxoanT ob6beguHeHUe U3IMeHEeHUNU, NONYUYEHHbIX
OT KaXXA0ro y4yacTHUKa.

OCHOBHbI€e XapaKTEPUCTUKKN BbIOBpPaAHHOW CTpaTernu:

e Bo Bpems paboTbl AaHHbIE CUHXPOHU3MPYEMOrO NPOEKTa He BIoKMpyoTCA.
3TO N03BO/IAET HEOTPAHUYEHHOMY YMC/y NOAb30BaTeNEeN OA4HOBPEMEHHO paboTaTb
Hag OAHMM NPOEKTOM; W NPeAoCTaB/iAeT BO3MOMKHOCTb paboTaTb aBTOHOMHO,
NOTOMY 4YTO ANA PeAaKTUPOBAHWUA 3/IEMEHTOB He HYXXHO YBeAOMATb cepBep O
HeobxoAMMOCTN BNOKMPOBKMU.

e MoOXXHO nepegaBaTb MUHUMA/bHbIN HAabOP AaHHbLIX AN CUHXPOHU3ALUK C
CepBEPOM.

e lI3MeHeHMA, NONyyYeHHble OT pPasHbiXx Mo/ab3oBaTenen npu pabote
NPUNOXKEHUA, MOTYT MPUMEHATLCA, HE MeLlas apyr apyry. Mepepn 3anmcblo AaHHbIX
Ka)kgas TPaH3aKuuA NPOBEpPAeT, YTO HWMKAKaa Apyras TpaH3aKUMsa He M3MEHWUNa
NPOYUTaHHble AaHHble. Ecin npoBepKa BbIBAAET KOHGIMKTYIOWME U3MEHEHMUS,
TPaH3aKUMA OTMEHAETCA U MOXKET bbITb NepesanylleHa.
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e [lono/IHUTENIbHblE CBEAEHMA O CTpaTermm OMNTUMWUCTUYHOIO KOHTPOAA
napannennsma B CpaBHEHMM C APYrMMM CYLLLECTBYIOLLMMM CTPATErMAMMU CM. B cTaTbel
«CoBMecTHas paboTa: OT TEOPUM K NPaAKTUKEY.

2 — [JaHHble NPOEeKTa MeXKAy BCEMU Y4aCTHMKAMM COBMECTHOM paboTbl B Renga
CUHXPOHM3MPYHOTCA NO YHUKANbHOMY MAEHTUPUKATOPY NPOEKTa (NprucBanBaeTca npu
nybaAnKaumm npoeKkta) yepe3 eauHbin ¢daiin Ha cepBepe. Takum obpasom B
JIOKANbHOM KOMUKU NPOEKTA KarKAoro No/sib30BaTensa CoAeprKaTcA AaHHble MO BCEMY
NPOEKTY, NepeaaHHble OT BCEX NO/Ib30BATENEN MPU CUHXPOHU3ALUN.

3 —Y Bcex crneunannctos, paboTtarowmx Hag NpPoekTom B Renga, oguHaKoBble
npasa. B 110601 MOMEHT COBMECTHOTO NPOEKTUPOBAHUA CNELMANUCT MOMKET BHECTU
HeobxoAMMoe N3MEHEHNE B MOAENb, YEPTENK, cneunduKkaumio u 1.4,

4 —TMpK CUHXPOHU3ALUN OLAHOBPEMEHHO OTNPaABAAITCA M MPUHUMAIOTCA
nsmeHeHuA ¢ cepsepa. MHdopmauma o NPOoBeAEHHbIX TPaH3aKUMAX PUKCMpPYeTca B
NIOKaNbHOM }KypHane NpoeKTa Ha KOMMbIOTEpe KaxKAoro nosib3oBartens u B obwem
)KypHase NpoeKTa Ha KOMMbloTepe-cepBepe.

5— MuHMManbHbLIM 610K nepepauyn AaHHbIX NpU  CMHXpOHM3auuu®. B
aKTyanbHOM Bepcum Renga MUHMManbHbIM GNOKOM nepenaym AaHHbIX SBASETCA:
cTunb (nepepaetca eguHbiM 6/10KOM NapamMeTpoB WM CBOWCTB, Kpome CTUNeEW
MaTepmasioB U MHOTOCNOMHbIX MAaTEPUANOB: AN1A 3TUX CTUIEN NEepeaaeTCca OTAENbHbIN
napameTp WAW 3HAYEHME CBOWCTBA CTUNA), MONb30OBaTe/IbCKOEe CBOMCTBO (Kak
no3snuma), LenbHbl 06beKT moaenu (eanHbim 6/10KOM NepeaatoTcs BCce napameTpbl
N reoMeTpUYecKkMe JaHHble cpasy), Habop 3HaueHuit cBOMUCTB 06bEKTa mopenm,
cneyudurKaumua LeIMKOM, KOMMOHEHT YepTeXKa, KOMMNOHEHT C60pPKK, napameTp unm
AaHHble AYEeUKU Tabauubl. ITO 3HAYMT, YTO [aKe ec/IM U3MEHEHO 3HayeHue,
HanpMmep, TO/IbKO OAHOro NapameTpa 0H6BbEKTA MOAENU, TO B CUHXPOHU3UPYEMOM
NPOeKTe 0OBEKT M3MEHUTCA LEe/IMKOM (TO ecTb BCE MapaMeTpbl U reoMeTpuyeckme
[laHHbIE), NPU 3TOM BO3MOXKHO OAHOBPEMEHHO Pa3HbIM MONb30BaTENAM U3MEHATb
OA4HOMY — NapamMeTpbl, APYromy — 3HaYEHUA CBOMCTB OAHOIO M TOTO XKe 06BbEKTA.

6 —B cnyyae ogHOBpPEMEHHOW OTMNPaBKM WM3IMEHEHWI Ha CepBep OT PasHbIX
nosnb3oBaTenen, coaepKawmx WU3IMEHEHMA MO OAHOMY M TOMY Ke OObeKTy,
NPoOUcXoauT KOHGIMKT. B JaHHOM c/lyyae Ha cepBepe COXPaHAITCA U3MEHEHUS OT
nepBoro OTNpaBMBLUEro NONb30BaTeNAa. V3meHeHUs OT BTOPOro nNo/ab3oBaTens

! MonHbIl TeKceT cebiikm: https://rengarnd.blogspot.com/2019/11/collaboration.html

2 TeXHNYECKM U3MEHEeHMA CHavYana NPUHUMAIOTCA C cepBepa, 3aTeM OTMPaBAAIOTCA Ha cepsep, HO MPOUCXOAUT
3TO NO eANHOM KoMaHae.

3 B cneaylowmx penvsax Nporpammbl MAaHUPYETCA MOCTEMEHHbIN Mnepexos K Creaylolemy Lenesomy
MeXaHM3My COBMECTHOM pPaboTbl: MUHMManbHbIA 610K Mepedadn AaHHbIX — OAMH MapameTp UAM OAHO CBOWMCTBO
0b6beKkTa MoAenun, CTunsA, obbeKTa BHYTPU KOMMOHEHTa NpOoeKTa Npu aBTOMATUUYECKON CUHXPOHW3aLMKM MPOEeKTa B
pexume peanbHoro BpemeHu. Mpu Takom noaxone BO3HUKHOBEHWE KOH(NMKTOB MK NepecevyeHne AaHHbIX OT PasHbIX
nonb3osatenein byaeT BO3HWKATb TOMbKO B CAydYae OAHOBPEMEHHON paboTbl MonAb3oBaTeNei C OAHUM U TEM Xe
napameTpom W/ CBOMCTBOM.
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CEepBEPOM OTKNOHAKTCA. Pe3ynbTaT CUHXPOHM3AUMKM 3aMNUCbIBAETCA B KYpPHaibl
nonb3oBaTenei u Ha cepsepe.

6.2.3 [Myb6auMKauua HOBOro nNpPOEKTa Ha OCHOBE paHee COBMECTHO
pa3paboraHHoOro

MybanKauma npoekTa Ha cepBep NPOM3BOAMTCA TONbKO OAWH Pa3 U TOJIbKO
OAHWUM no/Nb30BaTeNeM A0 nepedavym Konuum ¢arna npoeKkrta Koaneram Ans
nocneayroLLeN COBMECTHOM paboTbl Haa HUM. TaKoW NOPSAOK A0NXKEH cobatoaaTheA
NMOTOMY, YTO, KaK YyXe WM3BEeCTHO, Npu Nyb/MKauMn npoekTa emy npucBamMBaeTca
YHUKaNbHbIN MAEHTUOUKATOP, NO KOTOPOMY U npoucxoauTt obpalleHue oT Bcex
npuaoxeHnn Renga, B KOTOPbIX BeAeTca paboTa c Konuamu painna NpoeKTa ¢ AaHHbIM
YHUKaNbHbIM NAEHTUPUKATOPOM, K CUHXPOHU3UPYyEeMOMY dany Ha cepBepe.

MoBTOopHasA NybAMKaLMA NPOeKTa MOXKeT NoTpeboBaTbCcA B TOM Cay4vae, ec/iv Ha
ero ocHose HeobxoaMMo pa3paboTaTb HOBbIN NPOEKT, HaNPUMepP, NCNONb30BaTb €ro
KaK NpoeKT-aHanor.

Ona Toro 4Tobbl ONYy6/IMKOBATH NPOEKT, CO34aBaeMblii Ha OCHOBE HaxoaALlerocs
NN paHee bObIBLLEro B COBMECTHOM paboTe npoekTa, noTpebyeTcs:

Lar 1 — CoxpaHUTb NPOEKT-aHaNor Kak wabnoH B popmate *.RNT.

W-mf-B-a (@ ] O
] CoxpanuTs npoexT
i L'fv; CoxpaHnTs NPOEKT KaK.., I
o
) CoxpaHuTs Kak P4
« v T » OToT xomnetoTep > Pabouwii cron » TpoekTsl v [$) O Mowuck: MpoekTsl
Wmsa daiina: | MpoekT.nt “

Tun daiina: |LLabnoHsl Renga (*.mit) Ve

®aiinel Renga (*.rnp)
WabnowsiRenga (")

v Obzop nanok OtmeHa

Lar 2 — OTKpbITb COXPaHEHHbIN WabnoH ABOMHbIM LLLETYKOM M3 COXPAaHEHHOTO
¢daiina wabnoHa npoekTa. B 3TOT MOMEHT CO034aeTcA HOBbIM MPOEKT Mo
OTKpblBaeMOMY LWABNOHY, KOTOPbIA YXKe He COAepWUT B cebe YHUKaNbHbIM
NAEHTUPMKATOP TOro NPOEKTA, HA OCHOBE KOTOPOro 6bi co34aH WabaoH.
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Lar 3 — CoxpaHUTb N0Ka/IbHO NPoeKT B popmate *.RNP.

LWar 4 — Ony6ankoBaTb MNPOEKT. B 3TOT MOMEHT npoeKkTy OyaeTr npucBoeH
COOCTBEHHbIA YHUKANbHbLIN MAEHTUOUKATOP M NPoeKT byaer onybanKoBaH Ha
cepBepe AnA nocneayrowen CUHXPOHM3aUUM AaHHbIX.

Lar 5 —MNoaenntbca KonMem COXPaHEHHOro /IoKafbHO daiia npoekTa ¢
KonaeraMu, Kotopble byayT y4acTBOBaTb B COBMECTHOM paboTe Hag HUM.
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6.3.1 PexkomeHAaLUM NO OpraHM3aLLMM U BeAeHUIO COBMECTHOM paboTbl

1 — ObecneunBatb 6ecnepeboitHoCcTb paboTbl cepBepa u cetu. KomnbroTepbl
[O/KHblI ObITb BCEraa BK/KOYEHbI, 3alUMLLEHbl OT MepenagoB HanNpPsKeHus W
NOAKNOYEHbDI K CETU.

2 —Cobnopgatb NOPAAOK HACTPOEK UM  [EUCTBUIA ANA  OpraHmMsaumu wu
OCYLLECTBNIEHMA COBMECTHOM paboTbl, NpuBeaeHHbIM B pa3genax 6.1 n 6.2.

3—HacTpoutb ¥ npousBoAMTb pe3epBHOe  KonupoBaHue  ¢daiinos
CUHXPOHM3aLMM MPOEKTOB Ha cepBepe W GaiiloB MPOEKTOB Ha KOMMblOTEpax
no/sib3oBaTenemn, y4acTByIoLMX B COBMECTHOM paborTe.

4 — Bcem y4aCTHMKAM COBMECTHOIO MPOEKTUPOBaHMUSA BbiTb 0CBEAOMAEHHbBIMU O
npaBuaax COBMECTHOM paboTbl B TeKyuwel Bepcum Renga u cayxbbl RCS. Kak
cnepcTBme: He U3MEHATb O4HOBPEMEHHO pPa3HbIM MOb30BATENSAM OAMH U TOT Ke
610K nepenayn AaHHbIX, ABAAOWMNCA MMHMMANAbHBIM MPU CUHXPOHM3auMn. MNpu
HeobxoaAuMoCTM paboTbl Had TeMM KOMMOHEHTaMM MOAENN U MPOEKTa, Hapg
KOTOpPbIMM MOryT paboTaTb HECKO/NIbKO CMEeLManncToB, YBEAOMAATb OCTa/bHbIX
YYACTHMUKOB NPOEKTUPOBAHMA O HAMEPEHUN UX UBMEHUTb, O BHECEHHbIX NU3MEHEHMUSAX.

5 — Ha ntobom 3Tane HauMHAHMA N BegeHNA COBMECTHOM paboTbl Hag NPOEKTOM
(npoekTamu), AoroBapuBaTbCA O pa3feneHUuM OTBETCTBEHHOCTM MO pasgenam U
KOMMOHEHTAaM OOBbEKTA MPOEKTUPOBAHMA ANA KaxKAoro crneumanucra, cobntopan
AONKHOCTHble 00653aHHOCTU. [TPUMEHATL ANA 3TOFO NPUHATbIE U YTBEPXKAEHHbIE HA
npeanpuATUM MEeToApbl U CPeacTBa KOMMYHMKALUMK, BblAauyn 3a4aHWNN, COMTaCOBaHMA
nopsaaKa AenucTBMN U NPUHUMAEMbIX PELLEHUN U T.A4.

6 — MI3Ha4yanbHO npopaboTaTh WA6AOH NPOEKTa, B KOTOPOM €034aTb Habopbl
NONb30BaTENbCKMUX CBOUCTB, CTUNEN, dopmM crneundunKkaunii, 3anoNHEHMNA HagnUcen
ANS YepTerKeun, CNMCKa UCMOoJIb3yeMblX MaTepManos, CTunen obopyagosaHus u T.4. Mo
aTomMy WwabnoHy co3aatb U onybaAMKOBaTb NPOEKT, KONuK ¢aiiia KOTOPOro pasaaTb
BCEM YYaCTHUKaM MPOEKTUPOBAHUSA M COBMECTHO BECTU MPOEKTUpOoBaHWE. B aTom
cnyyae npu AanbHeiwer coBMecTHOM paboTe yyaCTHMKaM MPOEKTUPOBAHUA He
npuaeTca co3fgaBaTb Te No3vuuM (Hanpumep, CTUAM UAM  NOJIb30BaTe/IbCKUE
CBOWCTBA), KOTOpPbIe ABNAKTCA O6LWMMKN N5 BCEX PA3AeN0B NPOEKTUPOBAHMA U MOTYT
Bbl3BaTb KOHPANKTbI, AYOAMPOBAHME AAHHbIX NOC/IE€ CUHXPOHMU3ALUM NN BHECEHME
TO/IbKO YaCTU AAHHbIX OT NO/b30BaTeNEN B CUHXPOHM3NPYEMbIA MPOEKT.

7 — NybnukoBaTb NPOEKT TO/IbKO OAMH Pa3 U TONbKO OAHOMY MO/b30BaTENIO
nepepa Ha4ya/JloM COBMECTHOM paboTbl Had HUM.
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8 — KaxkaomMy y4yaCTHUKY COBMECTHOM paboTbl BECTM MPOEKTUPOBAHME B CBOEMA
Konuu Paitna npoekta B popmate *.RNP. ITa peKomeHaauma ocobeHHO aKTyasibHa
NpPY HaAMYUN U GYHKLUMOHMPOBAHUM B MPOEKTHOM OpraHnU3aumMmn HaCTPOEHHOM cpeapbl
0bLWNX AAHHbIX.

9 — BHOCUTb M3MEHEHUss B MNPOEKT U CUHXPOHM3UPOBATbL WX MNOA CBOUM
YHUKANbHbIM M HEU3MEHHbIM MMeHeM nonb3oBatena. MMeHHO No MMeHM
NoNb30BaTeNss NPOUCXOAUT MAEHTUPUKaALMA KAMEHTa Ha cepBepe — TO ecTb, Npwu
HeobXxo4MMOCTU, CYLLECTBYET BO3MOXHOCTb HAaCTPOUTb MOAKAOYEHNE U Nepeaady
[laHHbIX OT OAHOro onpeAeneHHOro No/ib30BaTeNA C PasHbIX KoMnbloTepos. CTporo
He peKoMeHAyeTca U3MEHATb MMA MO/1b30BaTe/A B NPOLECCE COBMECTHOM paboThl,
TaK KaK U3MEHEHUSA B 0OLWMIA CUHXPOHU3NPYEMBbI NPOEKT ByayT NPUHATLI CEPBEPOM
TONIbKO NOA TEM MMEHEM MO0/Ib30BaTeNs, KOTOPbIM MX NIOKa/SIbHO BHOCUA B CBOIO
KOMUIO NPOEKTa.

10 — MNepea, CMHXPOHMU3aLMEN COXPAHATb U3SMEHEHUA B CBOEWN JIOKANIbHOM KOMNUM
daina npoekrta. Mpyn BO3HMKHOBEHUM KOHGD/IMKTA MM NOTEPE YacTU BHECEHHbIX
[AAHHbIX MOC/IE CUHXPOHM3ALUMM MOMKHO OyAeT BbISCHUTb MPUUUHY C MOMOLLbLO
YKYPHaN0B U NONbITaTbCSA BOCCTAHOBUTb MOTEPAHHbIE AaHHbIE.

11 —Yauwe CUHXPOHU3MPOBATb MU3MEHEHUA C cepBepomM. ITO MO3BOAUT
nepezaBaTb M MPUHUMATb MUHUMA/IbHblE 06beMbl USMEHEHUI, CHUXKasA BEPOSTHOCTb
BO3HWMKHOBEHMA MNepeceyeHns U3MEHEHW OT pasHbiX Mo/b30BaTeNlen B MOMEHT
CUHXPOHM3ALUMK, a TakKe obecneymBan aKTyaNbHOCTb AAHHbIX AN NPUHATUA
CNeLunanmcTaMm KOpPEeKTHbIX NPOEKTHbIX PeLleHU.

12 — CUHXpOHU3NPOBATb BCE NPOEKTbl nepeg O06HOB/AEHMEM MPOrpammbl
Renga 1 Renga Collaboration Server ans coxpaHHOCTU aKTyaNbHbIX AaHHbIX Y KaXKA0ro
NnoNb30BaTeNA U Ha cepBepe.

6.3.2 UteHue XKypHasa NOAKAIOYEHUNA U XKYPHANOB NpoeKTa. BbiaBneHue
OTCYTCTBMA NOAKAUYEHUN U KOHPIUKTHDBIX CUTYaL Uil NpU COBMECTHOM paboTte

®duKcauma pesynbTaToB OTNPaBKU M3MeHeHMN Ha cepBep Renga Collaboration
Server ocywecTB/IS€TCA B TPEX BUAAX *KypHasioB (dalinos pacwmpeHus .log): »KypHan
NPOEKTa Ha KOMMNbIOTEPE KaXKA0ro U3 Y4aCTHMKOB COBMECTHOM PaboTbl; e AUHbIN ANA
BCEX MO/Ib30BaTe/IeN KypPHaA/ NPOEKTA Ha KOMMbIOTEPE-CEPBEPE; eAMHbIN AN BCEX
nonb3oBaTener U MNPOEKTOB KYPHan MOAKNIYEHMN K CEPBEPY Ha KOMMblOTEpE-
cepsepe.

YTeHMe W aHanu3 KypHa/soB pPEKOMeHAYyeTcs MNpPOM3BOAUTL B TabaMYHOM
peaaktope unam B cucteme busHec-aHanmsza. ObpalweHmne K XKypHanam NpoeKkTa m
NOAK/IOYEHN  MNMOMONKET BbISIBUTb  OTCYTCTBME MAM  COOM  NOAKNHOYEHUM
nosb3oBaTenen, onpeaennTb NPUHATbIE CEPBEPOM AaHHbIE AN BHECEHUS B 06WMiA
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NPOEKT, oTCcneauTb KOHONMKTHblE CUTyauMu WU OTNaAUTb  TeXHUYEecKue u
KOMMYHUKaLMOHHbIe 0COBEHHOCTU NpoL,Eecca COBMECTHOM paboTbl Ha NpeaAnpPUATUN.

MpuBeaeHHble Janee NPUMEPbl Ka)KA0ro M3 KYPHA/NOB PACCMOTPEHbI Ha
eAUHOM C/lydae COBMECTHOM paboTbl ABYX CMNeuMannuctoB — apxuTekTopa W
KOHCTPYKTOpA.

1— MypHan npoekTa Ha KOMMblOTEpe KaXkAoro M3 y4aCTHMKOB COBMECTHOM
paboTbl (NOKaNbHDbINA }KYPHaN NPOEKTa) — COAEPKUT 3anncu 060 BCEX U3SMEHEHMUAX,
COBEpLUEHHbIX N0/Ib30BaTe/IeM B /IOKa/IbHOM KOMWKM MPOEKTa C MOMEHTa ero nepBeoi
nybavKauum WM CUHXPOHM3aAUMK (BCce AelcTBMA Nonb3oBaTens GUKCUPYHOTCS
aBTOMaTUYECKU B PEXMME pPeasibHOro BpeMeHMU); a TaK»Ke AaHHble 0 paHee NPUHATbIX
cepBepom B 06WEeM NpoeKTe U MPULLIEALWMX B JIOKA/IbHYIO KOMUIO M3MEHEHMUAX
npoeKkTa c cepsBepa (oT Apyrux nosnb3osatenei nop obwmm mmeHem «Othery; B
MOMEHT CMHXPOHM3aL MM NPOEKTa C CEPBEPOM MO KOMaHAe Noab3oBaTens).

OTKpbITb XKYPHa/ NPOEKTA C KOMMbKOTEPA NO/Ib30BaTEIA BO3MOXKHO npwn paboTe
Hag COBMECTHbIM MPOEKTOM B NPUAOXKEHMM Renga ¢ nNomowbid OAHOMMEHHOW
KOMaHAbl. [0 yMONYaHUIO XKYPHAN KaxKA0ro NpoekTa, HaXoAsaLWeroca B COBMeCTHOM
paboTe, XpaHUTCA B Manke no4 WMEHEeM Y4YeTHOM 3anucuM Nonb30BaTeNsa B
onepaumoHHol cucteme %LocalAppData%\Renga Software\Renga.

- B T

1] 2786632915423444940 log - Broxor - 0 X

daiin [paeka ®opmar Bua Cnpaeka

16.11.2021 18:25:52 | Other | *8,080 - 1 stax | d9580d32-9083-4acb-b668-7alab5379af8 | Creation | Success | |

16.11.2021 18:25:52 | Other | WHdopmaums o npoekTe | 148e37cc-dace-4clb-a78b-df4f25e2aebd | Editing | Success | |

16.11.2021 18:25:52 | Other | Ock - 1 | 2dec7ec6-44e5-4a67-81a6-f898a7c1lcfB8 | Creation | Success | |

16.11.2021 18:25:52 | Other | Ocb - A | d2a2331d-b3eb-4ced-832f-ec7d7f766e8¢c | Creation | Success | |

16.11.2@21 18:3@:55 | StrEngineer_Kolmogorova | KonoHwa - Mo ymonuaHmio | 1665da88-51cf-47a2-aa8a-488329813386 | Creation | Success | |
16.11.2021 18:30:55 | StrEngineer_Kolmogorova | KonoHHwa - 3naunTudeckas 400x300 | 1665da88-51cf-47a2-aa8a-488329813306 | Editing | Success | |
16.11.2021 18:33:20 | Other | KonoHHa - JanunTuuyeckas 400x30@ | 1665da88-5lcf-47a2-aaB8a-488329812306 | Editing | Conflict | Failure message:
Strong relation corrupted. Additional information: Object Ids - 1665da88-51cf-47a2-aa8a-488329813306, b982f377-5ae2-41a0-8b8d-edc6809d0455,
523¢4123-b224-46e2-ae57-edfaall5512a, 0000-0000-0000 2

16.11.2021 18:33:20 | Other | KonoHHa - 3anunTuuyeckan 400x300 | 1665da88-51cf-47a2-aa8a-488329813306 | Editing | Success | |

16.11.2021 18:33:28 | Other | 3nnunTudeckas 408x380 | 523c4123-b224-46e2-ae57-edfaall5s12a | Creation | Success |

Cip 9, cnb 17 100%  Windows (CRLF) UTF-8

dopmar 3anmucK JaHHbIX B }KypHa/ie NpoeKra:

[ata u Bpems TpaH3akuuMm | Nms Tekyllero nosnb3oBaTens AN U3MEHEHMUS
NPULWAN C cepBepa OT Apyrux nonb3osatenent (Other) | HaumeHoBaHWe 06beKTa,
CTUNA, CBOMCTBA, 4YepTerka U T.4. | YHUKanbHbIN uaeHTUPUKaTop 0bbeKTa, Hag
KOTOPbIM NpoOu3BefeHO Aencteme B npoekTe | [AelictBue cospaHus (Creation),
pepaktnuposaHusa (Editing) wam ypanenna (Removal) obbvekta | YcnewHoe
BbiMoNHEHNe pekctBuA (Success) unmM Bo3HUKHOBEHMe KoHdauKTa (Conflict) |
MoscHAwWwee cyTb KOHMNKTa coobuleHume (Failure message) |
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MpuMmep uYTeHMA KypHana MPOEKTa noA, YHWKANbHbIM WUAEHTUPUKATOPOM

«2786632915423444940»
«StrEngineer_Kolmogorova»:

Ha

KommnbloTepe

nosb30BaTeENA noa, MMeHeEM

B NOKanbHYO KONUIO NpoeKTa nosb3osaTtensa «StrEngineer_Kolmogorova» 16 HoA6pa 2021 roga B 18:25 npuwan
M3MEHEeHUA C cepBepa, BHECEHHble APYyrMm Nosb3oBaTenem:

16.11.2021 18:25:52 | Other | +0,000 - 1 3Tax |
d9580d32-9083-4acb-b660-7a1a65379af8 | Creation |
Success | |

Co3paH yposeHb Ha otmeTKe 0,000 nog HasBaHuMem «1
3Tax» (YHWKaNbHbIM naeHTMduKaTop d9580d32-9083-
4acb-b660-7a1a65379af8);

16.11.2021 18:25:52 | Other | MHdopmauma o npoekTe |
148e37cc-dace-4clb-a78b-df4f25e2a0bd | Editing |
Success | |

MN3meHeHa MHGOPMALMA O NPOEKTE;

16.11.2021 18:25:52 | Other | Ocb - 1 | 2dec7ec6-44e5-
4a67-81a6-f098a7c1cf08 | Creation | Success | |

16.11.2021 18:25:52 | Other | Ocb - A | d2a2331d-b3eb-
4c0d-832f-ec7d7f766e8c | Creation | Success | |

Co3paHbl ocn 1 (YHUKaNbHbIM naeHTMdMKaTop 2dec7ech-
44e5-4a67-81a6-f098a7c¢1cf08) u A (yHMKanbHbIN
naeHTdumKaTop d2a2331d-b3eb-4c0d-832f-
ec7d7f766e8c).

B noKanbHy0 KONUIO NpoeKTa nonb3osaTtens «StrEngineer_Kolmogorova» 16 HoA6ps 2021 roga B 18:30 BHeceHbl

U3MEHEHUA CaMmMMm nosibsoBatenem:

16.11.2021 18:30:55 | StrEngineer_Kolmogorova |
KonoHHa - Mo ymonuaHuio | 1665da88-51cf-47a2-aa8a-
488329813306 | Creation | Success | |

Co3paHa KOJIOHHA (ID=1665da88-51cf-47a2-aa8a-

488329813306)

16.11.2021 18:30:55 | StrEngineer_Kolmogorova |
KonoHHa - dnauntuuyeckaa 400x300 | 1665da88-51cf-
47a2-aa8a-488329813306 | Editing | Success | |

M3meHeH cTuab KosoHHbl (ID=1665da88-51cf-47a2-

aa8a-488329813306)

B nOKanbHOW KoNuM MpoeKTa nosb3osatensa «StrEngineer_Kolmogorova» 16 Hoa6pa 2021 roga B 18:33
oTob6paXkeHbl AaHHble O pa3pelleHnn cepBepoM KOHPIMKTHOM CUTYaLMUK:

16.11.2021 18:33:20 | Other | KonoHHa - dnauntuyeckan
400x300 | 1665da88-51cf-47a2-aa8a-488329813306 |
Editing | Conflict | Failure message: Strong relation
corrupted. Additional information: Object Ids -
1665da88-51cf-47a2-aa8a-488329813306. |

16.11.2021 18:33:20 | Other | KonoHHa - dnamMntuyeckasn
400x300 | 1665da88-51cf-47a2-aa8a-488329813306 |
Editing | Success | |

16.11.2021 18:33:20 | Other | 9namnTnyeckaa 400x300
| 523c4123-b224-46e2-ae57-edfaall5512a | Creation |
Success | |

[Opyroli nonb3oBatesnb B CBOEN Konuu dalina npoekta
yAanun ctunb «3daamntuyeckas 400x300», KOTOpbIM B
npoeKkte 6bin HasHadeH KosioHHe (ID=1665da88-51cf-
47a2-aa8a-488329813306). CepBep BbiABUA KOHOAUKT U
OTMEHUN  U3MEHEHUA, npulealunMe OT  APYroro
Nno/ab30BaTeNA: CTU/b CHOBA OblN CO34aH M Ha3HaYeH ToM
K€ KOJIOHHe.
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B Ha3BaHMM KypHana NPOEKTa OTOOpParKeH YHWKANbHbIN naeHTUPUKaTop, Nno
KOTOPOMY MOKHO MAEHTUOULMPOBATb NPOEKT Ha CepBepe cpeau APYrux NPOEKTOoB,
HaxXoAALMNXCA B COBMECTHOM paboTe. 3Has naeHTUPUKATOP NPOEKTa, MOXKHO OTKPbITb
M NPOaHaNM3MPOBATb KYPHa/N MPOEKTa Ha cepBepe M NpoaHaAn3MpoBaTb Bpems
NOAKNOYEHUSA (MM OTKNOYEHUSA) NONb30BaTENEN K CeEPBEPY M KOHKPETHOMY NPOEKTY
B *KYPHa/ie NOAK/OUYEHWNA.

2 — XypHan npoeKTa Ha cepBepe — CoAepKUT 3anncr 060 Bcex NPUHATLIX Nocne
nybAnKaumm n3amMeHeHUAX No NPOEKTY OT BCEX MO/Ib30BATE/NIEN, KaXKAbIM N3 KOTOPbIX
0603HayYeH TeM MMeEHeM, KaKoe 33a4aHO B HACTPOMKax COBMeCTHOM paboTbl ero
NPUNOXKEHMUSA.

‘ R ¥

naexan Moaenntsca Bua
&« v ¥ « [ons3oearenu > kolmogorova_yv.KOLMOGOROVA » AppData » Local » Renga Software » Renga v D O Mowuck: Renga
Nms Jara namenenua  Tun Pazmep
—| AecApp.log 18.11.2021 13 TekCTOBLIA LOKYMEHT 3 Kb
/] ifc_geometry_type_settings json 18.11.2021 13 15 Kb
11| Settings.ini 18.11.2021 13 2 Kb
1| DefaultValues.ini 18.11.2021 13 3490 Kb
=| 15849741480505412820.log 18.11.2021 13 TexcroBbiif 3 Kb
=| 11742583492710598456.log 17.11.2021 13 TexcroBbiif 4 Kb
—| 11619185316610164148.log 202113 TexcroBbii 1 Kb
—| 2786632915423444940 log 2021 18:. TekcToBLIA AOKYMEHT 26 Kb
—| 8980893731013177220.log TekCTOBLIA LOKYMEHT 0 Kb
| wnnnaTaTATTOATTANAAN L ar e mma A e < ———
3nemeHToB: 55 BribpaH 1 3nement: 25,6 Kb i:‘ -

dopmart 3anmucK JaHHbIX B }KypHa/ie NpoeKra:

Jata v Bpemsa TpaH3akuum | Umsa nonb3oBaTtensa | HaumeHoBaHuMe o0b6bEKTa,
CTUNA, CBOMCTBA, yepTerka U T.A4. | YHUKanbHbIN mMaeHTUPUKATOP 0bOBEKTA, Hapg,
KOTOPbIM Npou3BefeHO Aencteme B npoekTe | [AelictBue cospaHus (Creation),
pepaktuposaHusa (Editing) wam ypanenua (Removal) obbvekta | YcnewHoe
BbiMoNIHEHNe pekctBuA (Success) namM Bo3HUKHOBEHME KoHdauKTa (Conflict) |
MoscHAwWwee cyTb KOHGNKTA coobuleHme (Failure message) |
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Mpumep YTEHMA KypHana NPOEeKTa MoA YHUKaAbHbIM WAEHTUOUKATOPOM
«2786632915423444940» Ha KOMNblOTEPE-CEPBEPE:

MOMEHT CMHXPOHM3auuun 16.11.2021 B 17:53:

M3meHeHUA B NPOEKTe, MPUHATbIE CEPBEPOM OT NONb30BaTENA NOA YHUMKANAbHbIM umeHem «Architect_Kiryan» B

16.11.2021 17:53:59 | Architect_Kiryan | +0,000 — 1 sTa
| d9580d32-9083-4ach-b660-7a1a65379af8 | Creation |
Success | |

Co3paH ypoBeHb «1 3Ta)K» Ha oTmeTke +0,000 (ID=
d9580d32-9083-4acb-b660-7a1la65379af8)

16.11.2021 17:53:59 | Architect_Kiryan | MHpopmauma o
npoekte | 148e37cc-dace-4clb-a78b-df4f25e2a0bd |
Editing | Success | |

MN3meHeHa nHbOpMaLMA 0 NpoeKTe

16.11.2021 17:53:59 | Architect Kiryan | Ocb - 1 |
2dec7ec6-44e5-4a67-81a6-f098a7c1cf08 | Creation |
Success | |

16.11.2021 17:53:59 | Architect_Kiryan | Ocb - A |
d2a2331d-b3eb-4c0d-832f-ec7d7f766e8c | Creation |
Success | |

Co3paHbl ocK «1» n «A» (YHMKaNbHble MAEHTUPUKATOPbI
2dec7ec6-44e5-4a67-81a6-f098a7c1cf08 wn d2a2331d-
b3eb-4c0d-832f-ec7d7f766e8c)

U3meHeHua B npoekKTe, NPUHATbIE cepsepom

oT nonb3oBaTtena noa YHUKA/IbHbIM UMeHem

«StrEngineer_Kolmogorova» B MOMeHT cuHXpoHu3auum 16.11.2021 B 18:31:

16.11.2021 18:31:05 | StrEngineer_Kolmogorova |
KonoHHa - Mo ymonuaHuio | 1665da88-51cf-47a2-aa8a-
488329813306 | Creation | Success | |

CospgaHa KOJIOHHA (ID=1665da88-51cf-47a2-aa8a-

488329813306)

16.11.2021 18:31:05 | StrEngineer_Kolmogorova |
KonoHHa - dnanntudeckaa 400x300 | 1665da88-51cf-
47a2-aa8a-488329813306 | Editing | Success | |

KonoHHe ¢ ID=1665da88-51cf-47a2-aa8a-488329813306
Ha3HayeH CTUb KONOHHbI «dnamntmdeckaa 400x300»

MU3meHeHMA OT nonb3oBaTena noA YHUKaNbHbIM MMEHem
BO3HUKHOBEHMIO KOH(AUKTa® M 6bINN OTKNOHEHbI CEPBEPOM B MOMEHT CMHXPOHM3auum 16.11.2021 s 18:31:

«Architect_Kiryan», KoTopble npusBenu K

16.11.2021 18:31:20 | Architect_Kiryan |
dnauntunyeckas 400x300 | 523c4123-b224-46e2-ae57-
edfaall5512a | Removal | Conflict | Failure message:
Strong relation corrupted. Additional information: Object
Ids - 1665da88-51cf-47a2-aa8a-488329813306. |

BO3HMK KOHO/IMKT nNpW  MonbiTKe YyAaNeHus CcTuas
«Innuntmndeckaa 400x300», Tak KaK CTUAb Ha3HayeH
06bekTy ¢ ID=1665da88-51cf-47a2-aa8a-488329813306

! Tpebyetrca o06paTuTb BHMMaHME, YTO CUTyauus, KOraa Nonb3oBaTenu paboTann Hag OAHMM M TeM XKe
MMWHUMaNbHbIM 610KOM nepegaun MHGopmauum, He 6yaeT 3adpUKCMPOBAHA B XKypHane B BUAe KOHP/IMKTA, a
6yaet paspeweHa cnyx60i RCS 1 3apuKcnMpoBaHa B KypHane ciegylowmm obpasom: 6yayT NPUHATbI USMEHeHUA
OT N0/b30BaTeNsA, KOTOPbIW PaHblue Apyroro (nepsbim) NPOU3BEN CUHXPOHU3ALMIO M OTNPABUA CBOU U3MEHEHUA
Ha cepBep — 3Ta 3anucb U byaeT 3adpUKCUpPOBaHa B XKypHase, 3anUCK O NOMNbITKE Nepegayun U3SMeHeHUit OT Apyroro
nonb3oBaTensA B XXypHane He 6yaeT 3aduKcMposaHo.
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3 — Kaxpgoe nogkntoyeHue (M OTKAKOYEHME) K cepBepy COBMeCTHOM paboTbl
Nnonb3oBaTeNen NO BCEM MPOEKTAM, a TaKKe NybMKaumsa npoekToB GUKCUpPYeTCA B
eAMHOM XypHa/ie NoAK/JI0YEHMM Ha cepBepe.

JaHHbIA KypHan nopa HasBaHWem «RengaServer.log» XpaHUTCA B nanke
YCTaHOBKM CNYKObI RCS: C:\Program Files\Renga Collaboration
Server\RengaServer.log.

V] =

)

« v > 3ToT KOMMbloTep > JlokaneHeiiA auck (C:) » Program Files » Renga Collaboration Server v D

Projects CollaborationCore.dll Logging.dll RengaServer.exe RengaServer.log

| RengaServerlog — baokHoT s O X

daiin lNpaeka ®opmar Bug Cnpaexa

[2021-11-16 16:33:28.702] [RengaServer
[2021-11-16 16:33:28.705] [RengaServer
[2021-11-16 16:33:28.705] [RengaServer
[2021-11-16 16:33:28.705] [RengaServer
[2021-11-16 16:33:38.343] [RengaServer
[2021-11-16 16:33:51.846] [RengaServer
[2021-11-16 16:33:52.616] [RengaServer
[2021-11-16 16:33:52.798] [RengasServer

] ] Service status set to: SERVICE_START_PENDING "
1 ] service status set to: SERVICE_RUNNING
1 ] Starting Renga Server 4.10.39057.0...
] ] Listening port 8820
1 ] User 3469591758080775188(StrEngineer_Kolmogorova) connected to server
1 ] Project 2786632915423444940 was published successfully
] ] User 5381293399095400390(StrEngineer_Kolmogorova) authenticated on document 2786632915423444940
1 ] Document 2786632915423444940 initialized
[2021-11-16 16:33:52.798] [RengaServer] ] User 5381293399095400390 (StrEngineer_Kolmogorova) connecting to document 2786632915423444940
[2021-11-16 16:33:52.798] [RengaServer] ] User 5381293399095400390(StrEngineer_Kolmogorova) connected to document 2786632915423444940
[2021-11-16 16:33:52.899] [RengasServer] [info] Current number of opened documents: 1
[2021-11-16 16:35:18.645] [RengaServer] ] User 651359983920678046(Architect_Kiryan) connected to server
[2021-11-16 16:35:46.609] [RengaServer] ] User 13367422297867799899(Architect_Kiryan) authenticated on document 2786632915423444940
[2021-11-16 16:35:46.609] [Rengaserver] ] User 13367422297867799899(Architect_Kiryan) connecting to document 2786632915423444940
[2021-11-16 16:35:46.609] [RengaServer] ] User 13367422297867799899(Architect_Kiryan) connected to document 2786632915423444940
[2021-11-16 18:39:39.856] [RengaServer] ] User 5381293399095400390(StrEngineer_Kolmogorova) disconnected from document 2786632915423444940
[2021-11-16 18:39:41.266] [RengaServer] ] User 3469591758080775188(StrEngineer_Kolmogorova) disconnected from server
[2021-11-16 18:38:12.292] [RengaServer] ] User 13367422297867799899(Architect_Kiryan) disconnected from document 2786632915423444940
[2021-11-16 18:38:12.395] [RengaServer] ] Document 2786632915423444940 written
[2021-11-16 18:38:12.442] [RengaServer] ] Current number of opened documents: @
[2021-11-16 18:38:13.348] [RengaServer] ] User 651359983920678046(Architect_Kiryan) disconnected from server -

Crp 1, cnb 1 100%  Windows (CRLF) UTF-8

Mpumep KypHana Ha M306pa’keHWW Bbille MNO3BOASAET NPOAHaNM3MPOBaTb
cneayroline AaHHble:

[2021-11-16 16:33:28.702] [RengaServer] [info] Service | Cny»xb6a Renga Server Bepcum 4.10 3anyuweHa 16 HoAbpA
status set to: SERVICE_START_PENDING 2021 ropa B 16:33 c nopTom goctyna 8820

[2021-11-16 16:33:28.705] [RengaServer] [info] Service
status set to: SERVICE_RUNNING

[2021-11-16 16:33:28.705] [RengaServer] [info] Starting
Renga Server 4.10.39057.0...

[2021-11-16 16:33:28.705] [RengaServer] [info] Listening
port 8820

[2021-11-16 16:33:38.343] [RengaServer] [info] User | Monb3oBatens nog umeHem StrEngineer_Kolmogorova
3469591758080775188(StrEngineer_Kolmogorova) noaKnto4Ymaca K cepsepy 16 Hosbpa 2021 roga B 16:33
connected to server
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[2021-11-16 16:33:51.846] [RengaServer] [info] Project
2786632915423444940 was published successfully

MpoeKT nog, YHUKANbHbIM naeHTMduKaTopom
2786632915423444940 6bin ycnewHo onybinKoBaH Ha
cepsepe 16 Hoabpna 2021 roga B 16:33

[2021-11-16 16:33:52.616] [RengaServer] [info] User
5381293399095400390(StrEngineer_Kolmogorova)
authenticated on document 2786632915423444940

Monb3oBatenb nog umeHem StrEngineer_Kolmogorova
6bin  ayTeHTUPMumposBaH! B  OOKymeHTe (daitne
CUHXPOHM3ALUMM MPOEKTa Ha Cepsepe), UMeWeM
YHUKaNbHbIN naeHTMdmKaTop 2786632915423444940 16
HosA6ps 2021 ropa B 16:33

[2021-11-16  16:33:52.798]  [RengaServer]
Document 2786632915423444940 initialized

[info]

JloKymeHT 2786632915423444940 MHUMUMANM3NPOBaH?
16 HoabpAa 2021 roga B 16:33

[2021-11-16 16:33:52.798] [RengaServer] [info] User
5381293399095400390(StrEngineer_Kolmogorova)
connecting to document 2786632915423444940

Monb3oBatens nog umeHem StrEngineer_Kolmogorova
WUHULMMPOBaAN nogKntoueHne K JOKYMEHTY
2786632915423444940 16 Hosbps 2021 roga B 16:33

[2021-11-16 16:33:52.798] [RengaServer] [info] User
5381293399095400390(StrEngineer_Kolmogorova)
connected to document 2786632915423444940

Monb3oBatenb nog umeHem StrEngineer_Kolmogorova
NOAKNIOYNACA K AOKYMeHTy 2786632915423444940 16
HosbpA 2021 roga B 16:33

[2021-11-16 16:34:52.899] [RengaServer] [info] Current
number of opened documents: 1

16 Hoabpsa 2021 roga B 16:34 Tekyuwee KOAMYECTBO
OTKPbITbIX LOKYMEHTOB Ha cepsepe: 1

[2021-11-16 16:35:18.645] [RengaServer] [info] User
651359983920678046(Architect_Kiryan) connected to
server

[2021-11-16 16:35:46.609] [RengaServer] [info] User
13367422297867799899(Architect_Kiryan)
authenticated on document 2786632915423444940

[2021-11-16 16:35:46.609] [RengaServer] [info] User
13367422297867799899(Architect_Kiryan) connecting
to document 2786632915423444940

[2021-11-16 16:35:46.609] [RengaServer] [info] User
13367422297867799899(Architect_Kiryan) connected to
document 2786632915423444940

MNonb3oBaTtenb nog, MMEHEM Architect_Kiryan
noaknumnaca K cepsepy, Obin ayTeHTUOUUMPOBAH B
OOKymeHTe  2786632915423444940, wHULMMpPOBaAn
nogKNto4eHne U NOAKAIYUMACA K JOKYMEHTY
2786632915423444940 16 Hoabpa 2021 rona B 16:35

[2021-11-16 18:35:39.856] [RengaServer] [info] User
5381293399095400390(StrEngineer_Kolmogorova)
disconnected from document 2786632915423444940

[2021-11-16 18:35:41.266] [RengaServer] [info] User
3469591758080775188(StrEngineer_Kolmogorova)
disconnected from server

Monb3oBatenb nog umeHem StrEngineer_Kolmogorova
OTKAKUMACA OT [OKymeHTa 2786632915423444940
(3akpbin dalin npoekTa) M OTKAKOUYMACA OT cepBepa
(3akpbin npunoxkeHne Renga) 16 Hosbpa 2021 roaa B
18:35

! NonomunTenbHbiM pesyabTaTom ayTeHTUDUKaLMM, KPOME YCTaHOBIEHMA AOBEPUTENbHbBIX OTHOLWEH WA U BbipaboTKM
CECCMOHHOTO KNtoYa, ABAAETCA aBTOPM3aLLMA NOIb30BATENSA, TO eCTb NPeoCTaBAeHNe eMy NPaB AOCTyNa K pecypcam,

onpeageneHHbIM ANnA BbINO/IHEHNA €ro 3a4au.

2 MHuumnanmsauma — npmeegeHne JOKYMeHTa B COCTOAHME FOTOBHOCTU K MCMO/1b30BaHMUIO.

210




[2021-11-16 18:38:12.292] [RengaServer] [info] User
13367422297867799899(Architect_Kiryan)
disconnected from document 2786632915423444940

MNonb3oBaTtenb nog, MMEHEM Architect_Kiryan
OTK/AKOUMACA OT [OKYmMeHTa 2786632915423444940
(3akpbin paiin npoekrta) 16 Hoabps 2021 roaa B 18:38

[2021-11-16  18:38:12.395]  [RengaServer]
Document 2786632915423444940 written

[info]

JokymeHT  2786632915423444940  6bin

(3ameHeH) 16 HosbpAa 2021 roga B 18:38

3anuncaH

[2021-11-16 18:38:12.442] [RengaServer] [info] Current
number of opened documents: 0

16 HoAbps 2021 ropga B 18:38 TeKyliee KO/MYECTBO
OTKPbITbIX JOKYMEHTOB Ha cepsepe: 0

[2021-11-16 18:38:13.348] [RengaServer] [info] User
651359983920678046(Architect_Kiryan) disconnected
from server

MNonb3oBatenb nog, nmeHem Architect_Kiryan
OTK/IIOYMANCA OT cepBepa (3aKkpbln npunoskeHue Renga) 16
HoA6ps 2021 ropa B 18:38

[2021-11-16 18:40:20.106] [RengaServer] [info] Service

Cny»kb6a Renga Server npekpaTuna oxugaHue, ycnewHo

status set to: SERVICE_STOP_PENDING 6blia 3aBeplleHa, OCTaHOB/AEHa (KomnbiloTep, Ha
KOTOpOM YycTaHoBfeHa cnyxba Renga Server 6bin
[2021-11-16 18:40:20.138] [RengaServer] [info] Exited | BbikatoyeH) 16 Hoabpa 2021 roaa B 18:40

gracefully

[2021-11-16 18:40:20.138] [RengaServer] [info] Service
status set to: SERVICE_STOPPED

[JONONHUTENbHbIA OQHOBPEMEHHbIM aHA/IN3 BCEX TPEX XKYPHANOB NOKA3bIBAET:

16 HoAbGpsa cnyxba RCS 3anyuweHa ¢ 16:33, npoeKkTt «2786632915423444940» onybankoBaH
€4MHCTBEHHbIM NOAKNIYEHHbIM A0 NybanKaumm nonb3oBaTenem «StreEngineer_Kolmogorova»; K
COBMECTHOM paboTe Hag JAaHHbIM  nNpoekTom B 16:35 nogkawoumncs nosb3oBaTenb
«Architect_Kiryan» (no faHHbIM U3 }KypHaia NOAKAOYEHWN).

B 17:53 nonb3osaTtensb «Architect_Kiryan» ycnewHo onyb6aMkoBas BHECEHHblE U3SMEHEHUSA B
NPOEKT Ha cepsepe, 3atem A0 18:31 B NpoeKTe CUHXPOHU3NPOBANM U3IMEHEHMA NOAb30BaTENMU
«Architect_Kiryan» u «StrEngineer_Kolmogorova» (no AaHHbIM U3 KypHana NpoeKTa Ha cepsepe).

Monb3oBaTtenb «StrEngineer_Kolmogorova» cMHXpoHM3MpoBan (B AaHHOM Cayyae TONbKO
MPUHAN U3MEHEHUA) NOKANbHYIO KOMuio npoeKkTa B 18:33 (No AaHHbIM M3 JIOKA/IbHOTO KypHana
npoekKTa).

B 18:35 u 18:38 nonb3oBaTtenn «StrEngineer_Kolmogorova» u «Architect_Kiryan»
COOTBETCTBEHHO 3aKpbl/IM NPOEKT 1 Nporpammy Renga, nocne yero cnykba RCS 6bina octaHoBNEHA
M KOMNbIOTEP-CEPBEP BbIKAOYEH (MO AaHHbIM M3 KypHaaa NOAKNHOYEHUN).

TaK Kak B )KypHane NpoeKTa Ha cepBepe 3aPMKCMPOBAHbI TONIbKO M3MEHEHMA, NpULLesLume B
MOMEHT KaXKA0W CUHXPOHWU3ALMKN TONIbKO OT OZLHOr0 MO/Ib30BaTeNs, MOXHO NPEANONOKUTL OLHO
“3 AByX: 1M6O NOb30BATENIM BHOCUAN U3MEHEHUS NOC/IeA0BaATENbHO B NPOEKT (B AaHHOM Cayyae
M3BECTHO, YTO 3TO TaK); AMBO AaHHble OA4HOrO M3 Monb3oBaTeNel (CMHXPOHM3MPOBABLUErO
M3MEHEHUA He NnepBbiM) BblIM OTKIOHEHbI CEPBEPOM NO MPUUYUHE NEepecevyeHmns U COXPaHUIUCD
3aMMCU TONbKO O BHECEHHbIX M3MEHEHMAX B NPOEKT. lMonblTaTbcA BOCCTAaHOBWUTb M MPUHATb
M3MEHeHUA OT OblBLIEro BTOPbIM MOAb30BATENA MOXHO C/Aeaylowmm o06pa3som: OTMEHMUTb
nocnegHee AencTBue B MNpoeKTe (He BO Bcex cayyasx OyaeT pabotatb) MAM BOCCTaHOBUTL
Tpebyemyto BepCUlO MNPOEKTa; BHECTM MU3MEHEHUSA B TEKYLMN JIOKaNbHbI NPOEKT MU
CUHXPOHM3MPOBATLCA C CEPBEPOM.
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Ona Toro ytobbl NpU HeobXOAMMOCTM YTOUYHUTL COCTOAHME WAU Haudue
onpeaeneHHoro obbekTa, MHPOpPMALMA MO KOTOPOMY OTOOparkeHa B XKypHanax
NPOEKTa, MOXXHO NMPUMEHUTb BbIOOP GUNLTPOM, HacTpoeHHbIM no ID aToro ob6bekTa.
Hanpumep, HacTpouB GUALTP ANA KOJIOHHbI M3 PACCMOTPEHHOro npumepa C
ID=1665da88-51cf-47a2-aa8a-488329813306:

&l npoexr (B coemectHom aocryne)* - Renga - Moakatodero k cepeepy localhost = X
30Bug % |+
-l B2 @ L O Vicrpymaenrer
Z dunsrpe X
+ B s % + 7 %
Mposepka RCS Ceoiicren Oneparop 3rauenne
Ko
¥ ducatop  cosnaga e 1665da88-51cf-472- aata- 428320813306
b3 Me
oA
n
ok Omera Spauerpe!
| Mo uenrpy +
2 000
i oo
[P Bnnunmwseck: v
5 JT 300000
Man
— - @ oo
S lokazars ece Pl
= *0.000 %) @2 [1omex

P MposepraRes

BaXKHO OoTMeTUTb, YTO Npu cobatoAeHUN MopAaKa U NPaBUA OpraHU3aLUun U
BEAEHMA COBMECTHOM paboTbl, M3NOXKeHHbIX B pa3genax 6.1 u 6.2 AaHHOrO
AOKYMEHTa, He noTpebyeTca obpalieHne K nepevyncieHHbIM XKypHanam.

,ﬂ,OI’IOI’IHMTGﬂbeIVI MOKa3 M3/10KEeHHbIX 0a30BbIX MOJOXKEHW pa3nena cCcm.

Buaeo’ «CoemecTHasa pabota B Renga».

! MonHbIl TeKeT cebikm: https://youtu.be/AG-BgNc4reY?list=PLnWnOIl4mleQ7Rupm8j3LzpF03Nic42HID

212



7.1 Co3pgaHue BeAOMOCTEN U CMELUMUPUKALNM c.vvunneereerreeeerriiieeeereeriieeeerrrnneeeeseennns 214

7.1 CREUUDUKALMU ...ttt as s s e s sttt eseas e s eneas 215
T 0.2 JIETEHIDB ..ottt et as et eae s s st e s et ete s ssetesssseseaseresenas 223
7.1.3  IKcnopT AAHHBIX B QOPMAT *.CSV ..ottt 227
T 014 TAOJIALDI ottt b et sas ettt s st se ettt s s s nananan 229
7.1.5 Tpumepbl BEAOMOCTEN U CMELNUPUKALMM ...t 231
7.2 OQOPMNEHME HEPTEIKEM uuuneeeeirieeeeeeriieeeeeestiieeeersstneeesessnaeeessssnnaeesssssnaneeessses 232
7.2.1 PaboTa C KOMNOHEHTOM MPOEKTA KUEPTENKD ..o, 232
7.2.2  [apameTpbl N CTUIb OPOPMAEHUA JIUCTA HEPTEM KA ..evrverereriireeeeerererereeisseneneas 233
7.2.3  OOO03HAUYEHMSA B MOMEC MM ..c.eeveeeieeerereeeeieeeeseseeseseesesesessssssstssssesesssssssssassesesssssssssassesas 240
7.2.4 Brnabl Ha 4ePTEeXKE N UX MAPAMETPDBI ..ottt sse et be e s 241
7.2.5 0O603Ha4YeHNsA U UHCTPYMEHTbI OPOPMIEHMA YEPTEXKA....coucvrrererecrrrrernane 254
7.2.6  PasmeuweHune cneundmKaumnii, NereHa M TabNULL .........cccceveeeeeececvereereeeeeereaee, 259
7.2.7  TIPUMEPDI YEPTEMKEM ..ottt se s s sesene 261
7.3 T1€4aTb Y COXPAHEHME HEPTEIKEM ..cevvviineeeeriiieeeeeeitneeeeresnneeeesrstnaeeesssnnaeeeeessnns 262
7.3.1 [1EUATD HA MPUHTEPE ..ottt ettt a et s b ettt b e s be b easesesbenes 263
7.3.2  IKCNOPT B POPMAT F.PDF ..ottt 263
7.3.3  IKCNOPT B POPMAT FLOXPS ...ttt ettt 264
7.3.4  IKcnopT B GOPMAT ¥ .DWG/DXF ......covvirieirrieeeeeeeeeeeseses s 265

4 BepHyTbCA K cogeprKaHuto

213



NHpopmaunoHHOEe npeacTaBNeHne 31eMEHTOB LUMPPOBON MHPOPMALMOHHOM
MOZENN W KOMMOHEHTOB npoeKTa (cm. n. 2.2.2) no3BO/AeT Ha CBOEW OCHOBE
dopmupoBaTb BeAOMOCTM U crneunduKaumm, Tpebyemble JnA  UTOroBOro
KOMMN/JIEKTOBAHWA NPOEKTA.

Ona dopmmnpoBaHus BeAoMoCTeN U cneunduKkaumini A01KHbI ObITb onpeaeneHsi
pacyeTHble XapaKTepUCTUKM U napameTpbl (monb3oBaTeNemM U aBTOMATUYECKM
nporpammon), cosgaHbl M 3anosHeHbl Heobxoammble cBolicTBa O06beKToB (Cm. n.
2.5.3). Co3paHne dopm cneumdpuKkaumin M NereHn MOMKeT NMPomn3BOAUTLCA CaMUM
cneuyManucTom B npouecce paboTbl Hag NpPOeKTomMm wuan otaenbHbim TUM-
cneumanmuctom® B 3apaHee paspabatbiBaeMom WabnoHe (CM. pekomeHaauuu
noapasgena 2.5, B 3Tom cnyyae NpPOeKTUPOBLUUKY NOTpebyeTca TO/IbKO KOPPEKTHO
3a4aTb B MOAENN MapaMeTpbl M 3ano/HUTbL CBOMCTBA 06 0ObeKTe, 3HAYEeHUA ITUX
aTpubyToB 6yayT cobmupatbca cneundmKaumeint aBToMaTUUYecku).

OCHOBHbIMM aBTOMAaTUYECKMMM M aBTOMATU3MPOBAHHbIMMU? UHCTPYMEHTaMK B
nporpamme Renga Ans coCTaBNeHMA BeAOMOCTEN U cheunduKaumii nNo NPOEKTY
asnaoTca «Cneundukaumm» n «JlereHabl». TakKe NPUMEHUMbI MeToabl pPaboTbl C
3KCNOPTOM AaHHbIX B dopmaT *.CSV 1 ¢ MHCTpymeHToM «Tabanubi».

HacTpoeHHble cneunduKaumm ,aBAAIOWLMECA KOMMOHEHTaMM MPOeKTa, MU
nereHapl, cbopmMmmMpoBaHHbIE Ha OCHOBE CTUNEN NlereH ], BO3MOMXKHO KOMMpoBaTh® u3
NpPOeKkTa B TMPOEKT npu HeobxoaumocTu. [laHHble CTPOK aBTOMATUYECKM
chopmMMPOBaHHOM cneundmKaLmUm TaKKe MOXKHO KONMPOoBaTb NPpU HEOBXOAMMOCTHU B
No60oM TabnnyHbIN peaakTop (B Tom yncne B «Tabanubi» Renga).

PekomeHAyeTcA OTHOCUTb K pa3aesiam M Ha3dHa4vyaTb CBOMCTBA cneundukayumam
(n. 2.5.4 v n. 2.5.3), N0 KOTOPbIM Ka*KAbl CNELNaINUCT CMOXKET rPynnmMpoBaTb UX BO
BKNagKe «Obo3peBaTeNlb NPOEKTa», TEM CaMbiM ONepupya B npouecce paboTbl Hag,
NPOEKTOM TO/IbKO TPebyemMbiMK ANA PeLlEHNA ero 3a4a4d cneuudukaumamu.

1 Cm. npodeccnoHanbHbIi cTaHaapT cneumManuncta no MHGOPMaLMOHHOMY MOAEANPOBAHMIO B CTPOUTENLCTBE:
http://publication.pravo.gov.ru/Document/View/0001202101190012?index=1&rangeSize=1

2 ABTOMaTU3MPOBAHHbIE MHCTPYMEHTbI MU METOAbl, B OTAMYME OT aBTOMAaTMUeCKMX, TpebyloT OT nonb3osaTens
HEKOTOPbIX AEeNCTBMI ANA peannsaummn Mocieayloulero aBTOMaTUYECKOro M3sneyeHusa Tpebyembix O1A pelieHus
KOHKPETHOM 3aflauM nonb3osBaTtens AaHHbIX. Hanpumep: BbIGOpa HYKHbIX aTpUBYyTOB ANA ONpeaesieHHbIX TUNOoB
06bEKTOB, HACTPOMKM BMUAA, HANMYMA UAN OTCYTCTBUA FPYNMUPOBKM, COPTUPOBKU U T. 4.

3 Mpu KonuposaHUM cneunduKaLmin U nereHs, U3 NpoexkTa B NPOEKT HEOBXOAMMO YUMUTbIBATb, YTO CBOWCTBA,
3HaYeHUA KOTOPbIX OHW coAepykaT, byayT ckonupoBaHbl 6e3 yyeTa 3afdaHHbIX A9 CBOWCTB BblpaXeHWI; B KaXKA0M
NpoeKTe CBONCTBY MPUCBAMBAETCA YHUKANbHbIN MAEHTUDUKATOP, MOSTOMY AaXKe CBOMCTBA C OAMHAKOBbIMU MMEHaMM
He 6yayT 06beAnHeHbl B 04HO CBOMCTBO — HEOBXOAMMO CAeanTb 3a OTCYTCTBMEM AYHAUPOBAHUA OANHAKOBbIX C TOYKM
3peHuna 3a4a4 1 Lenei nonb3osBaTens CBOUCTB.
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7.1.1 Cneuyuduxkauum

«Cneyndukauma» B Renga npegHasHayeHa ANs8  aBTOMATUYECKOro
cneunPuUUMpPOBaHMA AaHHbIX NO Bcem obbekTam uuppoBOr MHPOPMALLMOHHOM
mopaenun. YameHeHue AaHHbIX B MOAENN NPUBEAET K aBTOMAaTUYECKOMY OOHOBAEHWIO
cneunduKkaymu.

YnpaBneHMe  CyWecTByOWMMM W  cO34aHMe  HOBOM  crneumdpuKaumm
npousBoAnTCA BO BKNagKke «Obo3peBaTeNb NPOEKTa» B COOTBETCTBYIOLLEN rpynne
KOMMOHEHTOB.

—
@
3DBug * | OBospesatens npoexta * >, o
R o v O
HepTexin (=] -
POBHM [m] -
CH PKM (=] ~
D =
i_J ,_JI tu [.] v
Dacajk (=] -
Lneundoukaumm - [m] -
Lc:,qaﬂ:"?cs_-_.-w cne&l‘bm:aum | f;é @ + f;g‘.
BegomocTe oTaENKK Cneundukauna Cneundnkalmna 3NEMEHTOR FKCONMKELMA NOMELLEHWI
MOMELLEHMI oBopyA0BEHNA, NIZENMIA W .., 33M0AHEHWA NPOEMOB
a0l [w] -
P )BOHbIE CUCTEME
BO34yXOBOAHbIE CUCTEME
JNEeKTPNYEeCcKne CUCTeEMb

LLlabnoH npoekTa, NO KOTOPOMY MO YMOJIYAHUIO CO343EeTCA HOBbIA MPOEKT,
COAepUT Habop HaACTPOEHHbIX BegoOMOCTEM W  crneumMduKaumii, KoTopble
3aM0/IHAIOTCA aBTOMATUYECKU NpPU 3a4aHUN 3HAYEHUI Tem aTpubyTam 0O6BEKTOB, C
KOTOPbIMMK CBA3aHbI rpadbl cneundPuKaumni.

Mo»HO co34aBaTb HEOrpaHMYEHHOE KOMYECTBO HOBbIX cneundukaumn. Ux
HACTPOMKa NPOMN3BOANTCA B COOCTBEHHOM pPefaKTope, NepPenTh B KOTOPbIN MOMKHO MO
ABOMHOMY LLLENYKY IEBOM KHOMKOM MbILLKW NO YKa3aHHOM cneundunKaumm.
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OCHOBHbIMM KOMaHAaAMM gna GOpMUPOBaHUA cneuudUKaLumn ABNAIOTCA:

e «BctaButb rpady» (cnpaBa MM cneBa OT CYLLECTBYIOLWEN BblAe/NI€HHOM
rpadbl). KomaHaa npegHasHayeHa anAa cneuMeUuUpoBaHUA 06BHEKTOB OA4HOrO UK
HECKO/IbKMX TUNOB Mo 0AHOMY aTpPUbYTy.

LT

3D Bug * | OBospesatens npoekta * | Hoean cneundmkaymua > .+ v
i m ¥ t—b ¥ 'Zéil v ‘% @ v j" 0 Komangs

[El=t =

& o Beraswte rpady cnpaea |
&) Jobasnenue rpadul hd j =
CGopka ¥ Mapamerpel
Tun ofbexta -
Macca I 3aronceok: = | Tonkas v
HaumenosaHne Cwascbopew W
[1 Toncras v
(OBozHaueHune ILnpuna rpads:
i [ Toncras v
OBLaa ANMHE 3pMaTypHBX CTEpsHER 50,00
(JBL1an Macca apMaTypHeNx cTepsHER ¥ |(ner) 2
[ opW3OHTANEHOE BEIPaBHIBAHNE:
OTHOCWTENEHEA BbICOTA BEpXa obbekTa EEE Bua v
Mo nesomy kparo v
OTHOCMTENEHER BEICOTE HU33 DBBeKTa [ ] P
: PYNMNWpPoEaTE ™
BepTukansHoe BRIpaBHHBAHWE: o :
Mpumeyanune
- CoptuposaTte
Pacnonoxenune cBopKN OTHOCUTENBHE BCKH Ma cepeanne :
CMeLere No BepTUKENN O6BeanHATE AYEHKN C OAWHAKOEEIMN IHEYEHNAMMK m“ (Her) hi

CMELLI,EHME POAWTENbCKOTD obbekTa no BEPTUKANN BaTh SHAYEHIS NP oBBEHEHNI

Crewenne cBOpKN No BEPTUKENK

Cmelyerne cbopku o ropuscHTann
CTune cBopkm

Crune cBoprm.bima LSS T
Crunk cBopkn.Mapka V| CBopxa

Crune cBoprmn.Pasaen

Crune cBoprmn.Pasaen.ima

Crune cBoprmn.Pasgen.Konnuectso veptekei

Crune cBoprn.Pasaen.Hanmenosanune

Crune cBoprmn.Pasaen.OBosHaueHne

Crune cBoprmn.Pasgen.¥HukansHbid naeHTudukatop

CTune cBopkn.YHUKaNEHBIA WAEHTUDUKATOD

Tun ofbekTa

¥ron HyTauuu

¥ron npedeccun

¥ron coBcTEEHHOTD BpaLLEHNA EAMHNLZ HEMEDEHWA:
Y¥HUKANEHEIA WAEHTUGWKATOP

¥HUKANbHEIA WAEHTURWKATOP poauTensckoro obbekTa
¥poeeHs

Yucran macca

oK OTmena

[Ona BbiIbpaHHOro TuNa o6bveKTa oTobparkaeTca HaAbop Bcex Npucymx emy (m
CBA3aHHbIM C HUM CTUAAAM) aTpUBYTOB — NapamMeTPOB, PACYETHbIX XapPaKTEPUCTUK U
CBOMCTB. ATPUOYT MOKeT 6biTb BbiOpaH OAMH WU Cpa3y HECKOJIbKO (C 3aKaToM
Knasuwen Ctrl), Ho Kaxkabl U3 HUX chbopMUpyeT OTAENbHYIO rpady cneumdpuKkaumm.
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CneunduumpoBaTb MO OAHOMY WM HECKOJIbKMM BblOpaHHbIM aTpubyTam
MOHO Cpa3sy HECKONbKO TUMNOB OOBEKTOB, OTMETMB WUX NoA  Oonuuen
«Cneuyundunymposartb». Habop TMNOB 06BHEKTOB, AOCTYMHbIX ANA CNeuMPUUNpPOBaHUS

dopmupyeTca mucxoaa U3 nepeyHa aTtpubyToB, BbIOPaAHHbIX A1 YKAa3aHHOro Bbllle
TMna obbekKTa.

=
[
2l
3DBug * OBospesatens npoekta * | Hosas cneundukayns * | + ]

(ISR R E R "t S0 ey

=] 1 mepm [T

75y B B B B
21 lobaenenue rpadel X

=
CBopka v

| Tun obwexra | Mapametpe

Mapka s/ —
Mapka pognTensckoro obbexta = Toukan v
Macca Wapnra rpadsi: "1 Toncraa v
Haumerosanue 1/ 50,00 [ Toncras v

OBoarauerne
T OpVSoHTANBHOE BHIaBHMBAHNE:
QBLan ANMHE apraTYPHBIX CTEPIKHER

" Mo nesomy kparo v
OBLuyas Macca apMaTypHBIX CTEpHER

BepTnkanbHOE EbIpaBHNBaHNE:
OTHocuTENsHaA BEICOTE Bepxa 0GbEKT2

v
OTHocuTensHan seicoTa HU3a obbekTa Mo cepeaune

Mpumeyanme 1/

Pacnonoskenue cBOpKM OTHOCHTENLHO DCH
CMELL(EHME no BEPTHEEAN

CMeLEHnE pognTENBCKOTD 0GBEKTE NO BEPTHKANN

Crewsene cBopkw no seprikani

CmeLenne cBopKK No ropHsoHT2N Cneumnduunposars:

Crune cbopiu V| Banka

Crune cBoprn.lima ¥ KoacHHa

Crune cboprn.Mapka Kpbiwa

Crune cbopru.Pasgen NexTounbii dyHaamenT
Crune cboprn.PasgenMma fecthnua

Crune cbopri.Pasgen.Konnuectso yeprexei Manaye

Crune cboprn.PasaenHanmenosanne Mepexpeitue

Crune cBopku.Pazgen.OBozHaueHne Mnactuna

Crune cBopkn.Pasgen. Y HUKaNEHEIR WASHTHGUKITOR V| Céopka

Crine cBopki.YHUKANEHEIA naeHTUDUKETOR Crena

Tun ofbexTa CronBuatelii dyHazmeHT
¥ron HyTauum 3nement

Yron npeueccun

¥ron coBCTEEHHOMD BPALLEHNA
YHuKaneHbiil ngerTudiKaTop
YHUKINEHBIA MAEHTUPHKITOP POAMTENLCKOrD OBBEKTE

YposeHs

oK OTnena

Mocne pobasneHus rpad cneynduKaunmm U3MEHUTb UX MNOPAAOK BO3MOMKHO
YKa3aB HY}KHbI cToNbel, (KOTopbIA NOKa3biBaeT HAaMMeEHoBaHME CHOPMMPOBABLLETO

rpady aTpmbyTta) U NepemecTUB €ro 3a*KaTol 1eBOM KHOMKOW MbIlK B Tpebyemoe
NosIoXKeHue.

3DBua % OBospesatens npoekta % | Hosas creuuduraupa % | + v
] (=R A h " .S 0 Kiauara
= = =g O
Konwvecrso  Mapka Haumenosanue O6osasienne Mpumesiarme Uncran macca B B B B
1 Haumexosaxune cneyndkaiyn g, B '
2 Konuuecteo Mapka Haumenosaxue |OGD3HaueHue Mpumeuaxne IHchaR macca
Map P
3 1 Mp-2. rOCT §240-97 10.71 = [Torcan -
4 1 Mp-1 rOCT 8240-97 107,31 11 [Toncran =
5 1 Mp-1 rOCT §240-97 107,31 T Tocias 7
6 1 Mp-1 rOCT 8240-97 107.31 P [tmen =
7 1 Mp-1 rOCT 8240-97 107.31 Ba .
a 1 Mo rACT 2940 67 N7 24 i
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Ona Toro 4tobbl BbIBECTU B cNeuMdUKaLuIo AaHHble He 06 3K3emnaapax Lenomn
cbopku B moaenu, a cneundumumupoBatb 06bEKTbI, HAXoAALWMECA BHYTPU cOOpKU:
HeobxoaMMmo BblOpaTb Te TUNbl 06bEKTOB, KOoTopble GOPMUPYIOT COOPKY M AnAa
BO3MOMHOCTU MX MAEHTMOMKaAUMM M TPYNnNUMPoBKM®' B crneumduKaumm yKasaTb
MOMMMO OCHOBHbIX HeobxoAuMblx aTpubyToB (Hanpumep, MapPKWU, KONMYECTBa,
HaWMEeHOBaHMUA ANa 3TUX TUNOB OObBLEKTOB), TaKXe oAWH U3 aTpubyrtos
poautenbckoro obbeKkra («Mma poantenbckoro obbvekTa», « MapKa poaAUTENbCKOTO
o6beKkTa» nnn «MaeHTMdpuKaTop poamUTeIbCKOro 06beKTa).

Mpn 3TOM B NnapameTpax cneundukaummn Tpebyetcs BKAOUMTL onuuio «Bug, ->
OTob6pakaTtb cogepxumoe c60poK».

- N CEe @YD "5+ 0

HaumeHosarute crie AL &l lobasnerve rpadel X

Mp-2 Wizennep 2071 1=6 190w

np-1 ileennep 2071 1=6 000mm

B2 neyrasp 3552 1=5 584um

[Rayrasp 3552 1=5 673w

8 [neyrasp 2051 1=5 973w

B3 [neyrasp 2051 1=2 973um

T

Mp-3 Wieennep 201 1=6 100um. /|

1 [neyrasp 3551 1=10 825mm

1477 1=949um

cina_20x360x250

critna_12x880x320 am

cTiHa _12x200%120 v

cina_20x950x160

cTina_Bx794x406 mu

crima_Bx74x329 um

cina_10x794x180 .

_14x794x630 mm.

_20x630x83 um

_25x985x380 mm.

u Chopka - Konowna K2

1 [Rayrasp 3551 1=10 825w

2 Llsennep 141 1=949mm

il Mnactuva_20x360x250 rant Craewiere Banku no sepriakanm

10 Mnactuva _12x880x320 raw.

oK Ommena

2 Mnactuma _12x200x120 mm.

9 Mnactuma _20x350x160 rans

Mpn HeobxogmMmocTn y4yeTa B cneunmdukaumm oAHOBPEMEHHO U COOPOK B
MOAENN WU WX COAEPKMMOro, [AO0CTAaTOYHO ANA Kaxaoh rpadbl nobaBuTb
cneunduumMpoBaHne U cammx cbopoKk, NMOMMUMO OOBEKTOB, BXOAAWMX B COOPKK (C
nomoulbio KomaHabl «PepgaktupoBatb rpady», cm. ganee). Npu OTKAKOYEHUN ONLMK
«Bupg -> OTOobparkatb coaeprkumoe cbopoK» cneunduKkauma CoAepPKUT TONbKO Te
KO/IOHHbI, 6aNKK, NNaCTUHbI U COOPKM, KOTOPbIE COCTaBAAOT 0OLLYI0 MOAENb.

1 B Tom cnyyae, ecam aTpmbyT poanTenbckoro obbekta He oTobpaxkaeTca B Cnucke «pynnupoBaTby, yaanute u
nobasbTe 3Ty rpady CHoBa — rPYNNUPYOWMIA aTPUOYT He AoNKeH bbiTb o6aBneH B cneundmKkaumnio nepson rpadon.
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3DBug * OBospesatens nposkra % | Hossa cneundukauns % | +
Konnuectao Mapra Hamenosanie
1 Hauuenosanue crewdukatym
2 |Konmyecrao Mapka Haimenogarine
3
4 |4 B-1 Nsyrasp 2051 =2 973um
s |6 c1 Camab C-1
5 |6 BC-1 Beprukansnan cerss BC-1
7 |8 cra Croiika Cr-3
s |8 at Canab a1
s s -2 Konona Ku-2
10 |9 cr2. Crofika Cr-2
1 e Kia-d Konowna Ku-4
12 |9 53 [eyrasp 3552 =5 6573mm
13 |10 Ku-3 Konoa Ku-3
18 |14 Mp3. Waennep 201 =6 100w
15 |16 a2 Coma a2
16 18 K1 Konowma Ku-1
17 |18 @-1. ®epua B-1
18 |18 cr Croiika Cr-1
19 |18 52 Heyrasp 3552 1=5 584mu
0 |22 B4 [syrasp 2051 1=5 973um
21 |2 8l Canas 81
2 |3 P Cemab P-1
2 |s6 Mp-2 Wsennep 201 =6 190w
24 208 Mp-1. Waennep 2071 =6 000wy,

) I @+ ¥ I A )
& 3
&I Peaaxtuposanue rpadel Konnuecteo
3aronasox:
Konmuecreo

Wupuka rpads:
50,00

o nesonry kpato

Mo cepeantie

el AYein

TOPMSOHTANSHOE BLIPABHHBAHME:

BepTAKANGHOE BbIPaBHMBaHNE:

Creunguiposars:

Paspes

v Coopka

Crexa

OroBpascats uror

V| Cymmnposats sHauena npn oS seguHenm

OroBpasars obuyii utor

Canurapro-Texnimeckoe abopyesanie

Cronbuareiit dysaauient

oK Ortmera

«

<

<

Konarast

Mapamerpet
| Tonkan v
L1 Toncran -
O Teacran -
T |ten) v

OroBpaxars HaumenoBarie

Oro6panars saronoekm
OroBpexats coaepamoe cBopox
OBBEAMHATE DAHHAKDBbIE SaMCH
®opmzriposarine
FF |Arial v
TI 250

Bi O6owneii v

Mo nesomy kg v
4+ Mo cepenue v
= |s0.00

1 [800

e «BcraButb o06Wwyto0

rpagy»

(cnpaBa uMAM cneBa OT CyLWECTBYIOLLEN

BblaeneHHol rpadbl). KomaHaa npegHasHavyeHa ana cneunduumpoBaHna pasHbIX

TMNOB 06bEKTOB NO pasHbiM aTpubyTam (Hanpumep, cneunduuMpoBaHUE YUCTOTO

obbema AN 04HOro TUNa Ob6bEKTa M KoAMYecTBa ANs APYroro Tuna obbeKTa, Cm.

noapobHee B n. 7.1.5). KomaHaa Bceraa popmupyeT ogHy rpady cneundukaumu.

IDBua ¥ | Obospesarens npoerra %

=5

| @i flobaenenve obueii rpadbi bl |
| Cneundureun xen. tonmsi anewieson % | + v
- Saronosor:
Ll [_Bi=Ra -4 @) Jxon Komarizel
Mapra  Ofosasenme [TR—— Kon. Uncran o omsesin | e oo 8 E
CneuuguKauus Xene3aodemonHux usdenud = b Berasurs sbuyio rpagy crpass
Mapka OBoaHoueHue Haumenobanue on. | 1000 | TIPUIE~ || Fopusonmansroe esipaesnsase: o
ed. m | waHue n
lo necony kparo B
S 5 : | Towean -
Senor 525, 17 o2 epruansHoe ssipasHiEaHie:
. o cepeanne | Clltoncan v
@3-1 e aucm KX-8 Cyndamenmaos Doaka 0,6x0.3x51m. |35 yAll =
- - c ) oncran v
©6-2 [om nucm KX-9 oydarenmans Buka 06x03x53 1 |« | 219 TECL TR
— Tun obverra Ceoiicrao OyHaament v
P5-3. |cm aucm KX-10 Pyrlomenman Sanka 0,6x0,3x56 n. |4 224 I -
[¥] nesrounsii pyrpametsr Konmuecreo Bua v
5L [on nuem k-1 Dudarermans B 06036 7w |5 | 236 . — T =
Tpynnnpoears v
Pu-1 e aucm KX-5 Gyndamenm 18x18x12 m 18 629 Ofopyaosanme [ N
Copruposars v
-2 |om aucm KX-6 Pyndamenm 2,1x2,4x12 1 27 | 9.07 Orpaoxaerne Buicora orpaxaenua iﬁ
3 = . Oro BryTperHaR NNOLLRAL SHyTp el nOBEpXHO. Q! [x =
On-3 [om nucm KX-T Oywdanenn 15¢15¢12 1 8 621 Ll il B L
o i mpuop Vius
Oopuanuposasue
O Lnuwa seinycka ocw Bhon
Manayc Beicors nanayca FF |GosTA v
Meperpurre Vs T2 33
Mracruna FaGapumian anara Bi [ooommn v
Momewsenme Beicora noweuienia =
27 Mo nesony v v
— Mpoeu Tay6sa npoeita e
+ Mo cepeame v
Paspes Anuse einycxa paspesa G =
CannTapHo-TexHseckoe obopysosarie M &= 10,00
Ctopra Viua [t [300
_— w-| LV Crena {Uncroii obwens 1
B & |
T e |
Touxa tpaccuposk Tpynna cucrem
S
KySusecxuii werp B
Koniecreo apobsix swakos:
2 B
Obuearsrs Aeliin ¢ oqHIKOEEIMA SHaNEHNAMI
VI Cymmanposars swaern npi OBseanHEH
oK Omiewa
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e «PepakTupoBaTtb KomaHga no3BosiAeT  U3MEHUTb

rpady».
cneundumumpyembix 06 beKTOB, NEPEMMEHOBATL 3ar0/10BOK KaXa0M rpadbl, USMEHUTb

TUMNbI

eNHULbI U3MEPEHMA U KONIMYECTBO APODOHbIX 3HAKOB A1A 3HaYEHWU B rpadax.

BaskHbIMM OMNUMAMMU NPU CO3JaHUN U pPefaKTUpPOBaHUKM rpadbl ABAAKOTCA
«06beaUHATb AYENKU C OAUHAKOBbIMU 3HaYeHUAMMN» N «CymmMmUnpoBaTb 3HAUYEHUA
npu obveguHeHMn» (peyb 06 ob6bLEegUHEHMM OAMHAKOBbLIX 3anucein, KoTopoe
NPOM3BOANTCA C MOMOLLIO HaCTPOMKM MapameTpa camoi cneumdukaumm «Bua», a

He AnAa otaenbHoM rpadbl).

3DBug * | OBospesatens npoekta * | CReunduKaLMA 30€..NONHEHNA NPOEMOE X |
EL-B-a @YD R ) o
Mapka  OBosHauerie Hammeriosanue Konv Macca  Taapurran
Macca | Mpume- i X
1| Mo3 DBn3Ho4eHUE Houmernboxue Kon i) &l Penaktmposanve rpadmi ...
ed.kz | qoHue
Jaronceoi: BAfaneTpar
2 Okto ObosHaueHie = | Torkas v
3 |0k-1 0N och 18-21N0 1 1800
LWipuHa rpadet: L1 |Toncran v
4 |0k-2 on ocn 18-7 @ 2 8
P 1800 wm 3 |Toncran v
5 |0k-3 0n och 18-18 ®p 1 1800 a
TopusorTantHoe Beipagimsanie: F e 5
6 |0t on ocn 1h-6 2 1400 i e aia v B o .
7 |ok-5 on ocn 6-12 6 600 B B A S
roCT 23166-99 = [m] rpynnuposats ¥
8 |0k-8 0N 0ch 16-14 Mo 2 1600 Mo cepegurie H
1l Copwposars +
9 |0k-9 0n ocn 6-6 2 600 V| DBBEAMHATE RUSIKN € DAMHAKOEBIMU SHAYEHNRMU ﬁ
= = . yiIl | (mer) M
10 |0k-10 0N 0cn 14-16 MO 1 1400
n [ok-n 0n 0c 16-14 op 1 1600 e
12 |0k-12 0N 0Ch 16-6 @p 1 1600 FF |GOSTA -
= Tbeps CreuubiuMpoBaTs: T3 530
= = Banka
14 TOCT 31174-2003 BM 2500x300-130 1 2500 74 Bi |Oboimmii v
aeps
15 |2 FOCT 23747-201% [1AB O 06 Ck 2100=1:00 3 2100 Kongivics é?i Mo nesomy Kf ¥
16 |3 ar 21-8 1 6 2070 Kpsia + Mo cepegnne +
7 [s roCT 6629-88 ar 21-8 2 2070 et ol = 6000
18 |5 ar 24-10 1 1 2370 3 (a0
19 |6 BN ocn 21-9 n 1 2100
OCT 23166-99
2 |7 BN OCh 21-15 /1 1 2100
21 |8 Wrd. uszomoBnexue [Bepe HopyxHOA 1 2600
2|9 rOCT 23166-99 b OCN 26-8 N 1 2 600
oK Ormena
23 |10 FOCT 24698-81 [H 24-10TY 2 2400
@
3DBug * | O npoexta X | Ci npoemoe x |+
- mY B @ - 0 “vg B~ 0 Komange!
Mapka  OBosnascrine Hauwenosanne Konv Macca  Tabaputras — % ezl
n Macea | Mpume- P g 8 =
1 o3 0Bo3Ha4eRue HaouveroBanue Kon oKz | saue & PeaaxktupoBaHue rpagel Koamuecreo X
3aronosok: fapen
2 OkHo m &
3 |0k-1 0 0Cn 18-2110 1 1800
 — Wupuria rpader L1 | Toncran v
4 ox-2 0 0Cn 18-T @p |2 1800 ey iy ——
5 |0k-3 01 0CM 18-16 ©p 1 1 800 T S [ .
o fox-u 01 0CM 14-6 2 1400 i ':
7 ks o 0N 6-12 6 b0 T —— :
c TOCT 23166-99 e P Orobpaxars Hanmenosanie
s |0k-8 0n 0Cn 16-14 N0 | 2 1600 Mo cepegune v Oropakats saronosku
s |ox-9 0 0CM 6-6 | 2 600 of dikn Orobpaxats copepymioe chopox
w0 fok-10 01 01 14-16 N0 1 1400 V] Cywminposats snatestun npw o veauervn ¥ OBseauHATs OaMHaKObIE 32NICH
1 |0k-1 07 0CM 16-14 ©p 1 1600 Orobpaxars utor Copraruposatine
2 [0x-12 oM 0CM 16-6 @p 1 1600 Qrtpmta cOe MR WD FF [GosTA -
- Tbeps Creundnumposate: 12 0
w4 1 TOCT 31175-2003 Bt 2500x300-130 1 2500 5“““"“”””””“3 Bi [Obwrwei v
15 |2 TOCT 23747-201h 1AB 0 [Ib Ck 2100x1400 3 2100 o Mo uenrpy
% |3 ar 21-9 1 6 2070 Nentounsii hyraaient + Mo cepeanre +
A 0CT 6629-88 ar 21-8 1 | 2 2070 Necrunua = [15,00
1 |5 ar 24-10 /1 1 2370 A = [15,0
19 |6 BN 0Cn 21-9 N 1 2100
FOCT 23166-99 o
2 |7 b1 0CM 21-15 1 g 2100
21 |8 WHd. uszomobnexue Nlbepe HopuxHaos | 1 2600
2|5 FOCT 23166-99 BN 0CN 26-8 N 1 2600
= [0 |rocT ze698-81 IH 24-10 1Y 2 2400 B omers
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Mpu HeobxogmmocTn ana rpadbl BO3MOXKHO BKAKOUMTL onumn «OTOBpaKaTb
utor» M «OTobpakaTb o06wWMii utor». B 3TOM cC/Ayyae BO3MOXKHO BMMUCATb
NOACHAKOLWMIN TEKCT C KNaBMaTypbl B N0OY0 Apyryto rpady psgom C NOCYMTaHHbIM
NMTOrOM MM OBLMM UTOFOM.

30 Bug * | O posxT G P +
" B @ = 0 "1% FFr O Komaras!
Mapka | OBsasenne Hanwerogarine Konv Macca  FaGapwrvas B e
Macca | Mpurme- g B (=g
1| Noa DBoaxoseHue HaumenofiaHue Kon ks | e
Mapamerpet
2 Okt & Pepakmposanme rpadul Konnuecteo x = ovices
3 |0k-1 0n ocn 18-21M0 | 1800 .
3aronoso: L1 [Toncran
4 |ok-2 0n 0cn 18-7 @p 2 1800
Kon) I Toncras
5 [0k-3 0n 0ocn 18-18 op 1 1800 _
Upnria rpade: T (nen)
i i
& [Ok-4 0n ocn 14-6 2 1400 1000 = B o
7 |oxk-5 0n ocn 6-12 6 600
TOCT 23166-99 TOPUSOHTANEHOE BbIPaBHNBaHIE: (MR Ecimrasonr
8 [0k-8 0n 0cn 16-14 M0 2 1600 e
Tl Copruposars +
9 [0k-9 0n ocn 6-6 2 600 e - &
Il | (ner)
o O OCTT 14-16 1D 1 1400 o cepea S
1 [Ok-11 0n 0Cn 16-14 ®p 1 1600 ®opmaruposanie
12 |0x-12 0n ocn 16-6 @p 1 1600 FE |GOSTA
13 19 TI (350
14 NBepe Bi  O6siunsiii
15 |1 TOCT 31174-2003 BM 2500x300-130 | 2500 =F Mo nesomy vz v
16 |2 TOCT 23747-2014 [IAB 0 0B Cx 2100=1400 3 2100 Mo cepeanre
17 |3 r 21-9 1 b 2070 / = (1000
18 |4 TOCT 6629-88 arzi-8n 2 20m0 |/ 1] (800
1 |5 Ir 24-101 i 2310,
2 |6 Bnocn 21-% N 1 210
OCT 23166-59 7
2|7 B ocn 21-15 N 1 2/l00
2 18 WHD. uazomoBinexue lBepe HopyxHos 1 /2 600
2|9 OCT 23166-99 BN ocn 26-8 /1 1 2600
2 |10 TOCT 24698-81 IH 26-10TY 2 2400
25 91,
- TBuut tmaz] Tl oK Otmaena

o «Ypanutb rpady». KomaHaa yaanset rpady, B suelike KOTOPOW HaxoamuTca
Kypcop.

Komange
@ 1] mrrm [Ty
o _
¥aanuTe rpady |

A =

e «Boigenutb B mopgenu». KomaHaa npegHasHayeHa pAna Bblbopa WU
oTOOpaXKeHnA B MoAenmn Bcex 06bEKTOB, KOTOpble cneunduLmMpoBaHbl B 04HON Nau
HECKONbKMX BblIOpaHHbIX 3anucax (cTpokax) cneumdukaumun. Mpu HeobxoammocTu
AOMONHUTb UM U3SMEHUTb 3HAYeHUA, oTobparkaemble B cneymdPpuKkaumm no gaHHbIM
MoZenu, nocne npMMeEHeHUs 3TOM KOoMaHAbl BO3MOXHO 33a4aTb WAM U3MEHMUTb
CBOMCTBA WU/ NAapaMeTPbl HYXKHbIX 0OBHEKTOB.
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& Workshop (Tonbko utee)* - Renga - AsToHoMHas paboTa = X
IDBua * | OBospesarens npoekra * | + 7| Creunducauns xen.. Tonnsi snementos * |+
» - M-B-2 @YD PO Uicrpymes " [ =R -2 @ iy S FQ
] : F&®0O 0 Mapka O Haumenosanme (e e e
o - # |1 CNeUUOUKALUS XEne30BemaHHLX LsBenul
r— %~ 00, anxnl Diosuaene HauenoBasue |Knn acc e
Berow B25, 1 162
®5-1  |om ucm KX-8 Gyrdomermuas Soka 0,6x0,3x5,1m. |35 pall
952 for memkx-9 oyraaenmias ke 06:036.3n |6 | 219
053 [or memkx-10 oyrdamenmias oka 060364 n |6 | 22t
5L o nucm KX-11 Gyrlomermuas Somka 06x0,3x5,7m. |5 236
on-1 fon menkxs Oyaavesn 16x8c2n €)) 18 | 629
ou-2 |on nucmkx-6 Dyrdarenm 2,1x24x12 1. 27 | 907
c 0 |on3 fon memkx7 ydmenm 15x15x1,2 1 s | 621
[N
T
St i
e N e
U ( BymaamienT 1,81 Bx1,3 . “f‘:ﬁﬁ) 7 [120000
06 eT IOK-5. A 120000
Dyt 4
llj ] mo;w
@ oo
> @ [oy
‘{L.i [2 oo
| P v—
| oK F @0 [ow1
e «CBomuctBa». KomaHga npegHasHavyeHa AN
Ha3Ha4YeHWss CBOWCTB ANA AaHHOW cneunduKkaymu Komangel
(Hanpmep, C NOMOWDBIO  MOJIb30BaTE/IbCKOrO ke
. CeoMcTea
CBOUCTBa, CO34dHHOIO0O M HaA3HaA4YeHHOro AnAa Tuna =
—
) 1 1 f
KomrnoHeHTa «Crneymdbukauma», cm. n. 2.5.3, MOKHO Er‘ B O I

0603HauYNTb UCNONHUTENA cneumduKaumm).

MapameTpbl oTobpaXkeHUa n popmatupoBaHua cneunpuKayuu:

MapameTpbl cneymdmKaumm No3BoOAAKT NPUMEHUTbL K cneundurkaumm ¢punbtp

(cm. n. 2.4.6), HacTpouTb BUA cneundukauum (onumm otobpaxkeHma HauMeHoBaHus,

3arosioBKos,

coaepxummoro

cbopoK,

obbeanHeHns

OANHAKOBbIX

3anucen),

rPynnNUPOBKY U COPTUPOBKY 3anuceid, HasHaunTb pasgen (cm. n. 2.5.4), HacTpouTb

BMA, rPaHuL, CTPOK U rpad (ctonbuos).

MapameTpbl POpMaATUPOBAHUA TEKCTa, WMPUHA rpadbl U BbICOTA CTPOKM

HacTpauBatloTCa A8 3anncein, 3aroI0BKOB, HaMMEHOBaHMA cneunduKaumnm.
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7.1.2 JlereHpbl

«JlereHpa» B Renga npeagHasHayeHa A8 aBTOMATUYECKOro cneunduumnpoBaHms
[laHHbIX N0 BMAY Mogenun unm obbeKra Ha yeprtexke (nogpobHee o BMAAX CM. M.
7.2.4). U3ameHeHMe AaHHbIX B MOAENN, a TaKXe M3MeHeHuWe BuAaa, npuBedeT K
aBTOMaTU4YeCKOMY OOHOBNEHUIO nereHapl.

':{I House (Tosbko uTenme)* - Renga - ABTOHOMHas pabota X
3DBua ¥ | OBospesatens nposkra * | Jxcnnukauns nomewennii % | + Niacr 1.Mna nepe...d: paspessi x| *
[ S R @ - (ig) PO Komarasi ST = N R - ) Vincrpymermes
P Youke o M cwel o Kol B B 2 B /AT
—r Ho R
1 3KCnaUKaUUS noMeleul ' = & ‘f
; © B8 E
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Hoep Mnowads, frome
2 |nome- Houmerobaxue Mz . e = Tomkan Napamerps
S A L1 [Toncran mz 5] | Masw 1-ro37a »
3 10 amax 01 [Toncrsn i =] 3rcnmmunn v
_ 21
4| 1 [pwoxes 756 T loen o
s | 2 [xom 43 SR AT R EE o s
s | 3 |cmydus-zocmuses 19 ) BCel moaenu 8] rpym =
4 |Kopudop 215 T Coprpe
e | 5 [ravbup 677 Q) (e
s [ o fus [
oo \ Mnax nepbozo 3maxa ka omm. 0,000
w]| 7 [ropax 4050 \ %
FF |GOSTA v
n Vimozo:[ 117,01
= 1 [350 ® T T e e ) ® I
2 2-0 3mox ) . i i Beie | il
5[ 8 [Kowama 1 891 ié S S o =T, q'—ﬂ'u qﬁ*@ Gmymem
w| 8 [Komwama 2 1891 B2 ® e e 1 i 0] @
- s 4 [Mo cepeame v | ) L
o L = i . o LA 2
w | 1 |Kopudop 390 © = - © © o
e V] 7 w
7| 12 [Bonewos komama 131 S . | B = ]:% g
| B |Kowwama 1386 5 = 2 ) i %
: : O — =T® ®—T1
19 Yimozo:[ 1045 ol 1 -
0 Beeeo b adawu| 22146 ® i ®,_.—~| - Sl e ®
P72 | s A
® T == ® ®
fom |
O
[0}a) ©) ®© 6)
Odwuo Bud

B oTainume oT cneunduraummn, npasmna GopMmnpoBaHNa AaHHbIX A41A NereHapl
3a[al0TcA B COBCTBEHHOM pefaKkTope CTUAA fereHabl, U nereHaa otobpakaer
JaHHble 06 o6bekrax TO/NIbKO MO accoUuMMPOBAHHOMY BWUAY Ha uYepTeke.
AccoummpoBaHme ¢ HeobXxoAMMbIM BMAOM OCYLLECTB/AAETCA MO ero Ha3BaHWIo B
napameTpax fiereHapi.

LLIabnoH npoeKkTa, N0 KOTOPOMY MO YMOJIYAHUIO CO34QEeTCA HOBbIA MPOEKT,
COAEPKUT HABOP HACTPOEHHbIX CTUNEM NereHapl.

Jlornka HacTpoiiku, KOmaHabl U ONUMUKU CO34aHMA CTUNA NereHabl CXOXU C
npoLeccom cos3ganua cneundumkauum (cm. n. 7.1.1):
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e Bknagka «Tunbl 06beKTOB» N03BO/AET BblOpaTb Te TUMNbl OOBLEKTOB,
3HayeHuna aTpMbyToB KOTOPbIX ByayT cneunduumMpoBaHbl B 1ereHae.

&
&

3DBun % | Ofospesarensnpoera * | Hoseri ueprexc < |+

ZI Cruam nerenal

+ B /s x

CreuNHKaUNA SPMETY pHEX AeTaneii

Creundmcaunn a

& - “f - @ e

8 poexte L /7B T
X e e ]

= S CasE
& ounerp
v e
® 10) [aaaoxzsn) »
m [ Aubomrss v
@ (=)
5d S
i]’ e Q) wen
@

ox o

e Bo Bknagke «Ipadbi» B nepeuHe «JocrynHbie rpadbi» oTobparkatoTca

TONbKO coBnagatowme aTpubyTbl AN BblIOpPaHHbIX B MEPBOM BKAaAKe TUMNOB
06beKkToB. Cnucok «BblbpaHHble rpadbl» coaep:KUT aTpubyTbl, KOTOpble byayT
oTobpaxeHbl B nereHae (B suae cronbuos nereHabl). Ana ero GopmMmmMpoBaHUA U

HACTPOMKM

nopAaaka pacrnonoxeHua cronbuos

(cneBa-HanpaBo B nerexHje)

NpPMMeHsoTCcA KomaHabl «[obaBuTtb», «YbpaTb», «BBEepx», «BHU3».

P
21 Crvam nereHasl

+ B s x
Creundukauia apMaTypHix AeTaneit

aB04HYI0 MapKy

Creupdmkaums ofuerros

Creudm

SKCNAUKALNA NOMELLEHYT

Tunsi oBvextos | Tpsdei | Dopmatuposarine

=

Mpeacrasnerne

=
3k

29 9= =28
F 7 @ ¥ &

sl@le ¢« 900

g8

aTOp pOAMTENbCKOr0 0BberTa

S
3

S
&

oK Ormera
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KomaHaa «Co3pgatb» npeaHasHavyeHa ana dopmupoBaHus obuien rpadol B
nereHge (cm. KomaHay «BctaBuTb obuwyto rpady» B n. 7.1.1). Cnncok o6beKToB, No
KoTopbim ByaeT nponsBoanTbCA cneunduumMpoBaHne U ana KOTOPbIX HacTpamMBaeTca
Bbl6Op aTpnbyTOB ANs 0bLwel rpadbl, TakKe NOAYMHEH YKA3aHHbIM TUNam 06bEKTOB
B OOHOMMEHHOM BKNaAKe peaakTopa ctmna nereHgbl. KomaHabl «M3meHUTb» M
«Ypanutb» npeaHasHadeHbl Aana  pabotbl ¢ obwen rpadoi. HacTpoiiku
dopmaTnpoBaHusa obuwen rpadol NPoM3BOAATCA OTAENbHO OT OOWMX HACTPOeK
dbopmaTupoBaHus rpad nereHapl (CM. COOTBETCTBYHOLLYIO BKAaAKYy) nocse Bbi30Ba
KomaHabl «Co3aaTb» Mnn « MI3MeHnTbHY.

CrewwdukaLys apuaTypHeix AeTaneii Tunsi ovekros | Tpagsl | opmatnpopanue | [peactasncrine

p
& -

Creundurauns obuexros 2 lobaenenve obuieit rpadu X

Zaronosor:

OBuwas rpacal

Lupuna rpadet:
50,00

TopIoHTaNBHOE BbIpaBHIBaHiE:

Y6pars

Beepx

(o] RUEIiK €

CyMMUPOBATS SHANEHIA APH CBLEAMHEN N Cozpath.

Omaena

0K Ormena

e Bknagka «PopmatupoBaHMe» MO3BONAET HACTPOUTb GOpPMaTUPOBAHME U
onuum oTobparkeHma Kaxaom rpadbl, HACTPOUTL WPUPT N BbIpaBHMBAHME ANA CTPOK
AAHHbIX, 3aroN10BKOB, HAMMEHOBAHMA M CTPOK UTOroB sereHapl. na nNoHUMaHUA
Ha3HAYEeHUA KaXKAOW ONuUUM M MapameTpa pPEeKoOMeHAyeTcA OCBOUTb paboTy ¢
MHCTPYMEHTaMM co3aaHus cneundukaumm (cm. n. 7.1.1).
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.
%1 Cruam nerenpbl X
+ B 7 x

CreupdvaLmn apuaTypHEN AeTaneii Tunsi obvekton  [padei | Dopmarnposaniue | Mpeacrasnerine

CrieIGUKALYR Ha OTNP3S0UHYIC MapKY
Dopuatupoeanme rpagst
CheudukaLmn obbexton

B Konmiectso v
SKCANKaLUA TOMELEHMii

Saronosoi Winpwka rpadei:

Kon. 10,00

OBEAHATE AHEHKN € OAMHAKORLINM SHAHEHUAMM
V| CymmnposaTs sHavernA npn oBueauHEHIN

V| Orobpaxars Tor

Orobpasats obuyni vror

Monssosatenscknii TekcT aueiikn obuero wrors:

@ IakEpeHia: Konnuecreo ApoBHbiX 3HaKOE

Hacrpoiikn wpudta:

Benwsie v
Ceneiiceo wpndros: Pasncp wpngTa:

GOSTA v | 13,60

Havepranne:

Obsrneiii v

TopisonTantHos soipasHiBanite:
Mo yermpy v
BepTUKansHOE BLIpSEHUBRHUE:

Mo cepeantie E

oK OTmexa

e Bknapgka «lpeacraBneHue» no3BonAeT HACTPOUTb OOWMIKA BUA NereHapl:
BMA, rPpaHWUL, CTPOK U rpad (ctonbuos), 3agaTb HaMMEHOBAHME fereHabl U ero
oTobpaXkeHne, oTobparkeHne 3aro/I0BKOB («LIAMKU»), COPTUPOBKY, TPYMNMUPOBKY
3anucein, oTobparkeHne cogepKMmoro cbopoK n obveanHeEHUE 0ANHAKOBbIX 3aMUCeN
(noapobHee 0 HazHavyeHUM onumin cm. n. 7.1.1).

P
1 Crvinm nerenasl X
+ B 72 x
Creudmkauua spuatypHEi: Aeransii Tunei obuexros  [padsi  Dopmatnposanie | Mpeactasnenue
Creumdmkauia Ha oTIpaBouHyIo Mapky
IpakiLia cTpok: Tonkan .
Creundukauna obvexros
KCNAMIKALMA NoMELLiErNi MpaHiya rpady: Toncran L]
BrewunaR rpaniua: Toncran .

V| Orobpaxars Hanuerosanne

Haunienosarie: Cn Ha oTrp fi snemerT

Beicota crpoku: 8,00

¥| Otobpaxars saroncexn

Buicota crpow: 15,00 a
Beicota crpokn ganrsia 200 wan
Beicots cTpoku HTora: 8,00

Beicote crpokn obuero urora: |00

Coprupoears no: Mapka .
® [losospacranimo
Mo yBeisarinro
Ipynnuposats no: Her .

® e BozpacTanno

Mo yBisarinro

V| Orobpaxats coepikimios cBopok

¥ OGueanHaTs DAMHAK0ELIE 3aNNCH

oK Otmena
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B oTanume ot cneuymdukaumm GunbTP HE NPUMEHSETCS HenocpeacTBEHHO K
NereHze, Ho NPUMEHSAETCS K BUAY, KOTOPbIN YKa3bIBAETCA NPU Pa3MeLL,eHUM nereHasbl
Ha yepTeke (cm. noapobHee n. 7.2.4 n n. 7.2.6).

}'IereH,u,y BO3MOXHO KOMMPOBATb U3 MPOEKTaA B NPOEKT: nocae KonnposaHUA

notpebyeTtca NpMBA3aTb ereHay K HY»>KHOMY BUAY Ha YepTexke (napameTtp «Bua» ana
nerexHapl, cm. n. 7.2.6).

[lononHuTenbHbIN BUAeomaTepuan o pabote c nereHgamm u cneymdpuKaumamm
CM. B BUAEOo «Cneumduraumm n nereHapi» 1.

7.1.3 3KcnopT AaHHbIX B popmart *.CSV

®opmart *.CSV npeacrasnset coboit TeKCToBbIM GopMaT, NpeaHa3HAYeHHbIN s
npeacTaBaeHUa TabanMUHbIX AaHHbIX. [TpK 3KcnopTe AaHHbIX U3 NpoeKkTa B Renga B
3TOT dOopMaT, NPOUCXOAUNT BbIrPy3Ka BCEX NAPAaMETPOB U PAaCYETHbIX XapaKTEPUCTUK,
a TaKXe OTMeYEeHHbIX MOo/Ab30BaTe/IbCKUX CBOMCTB (onuuen «IKCNOPTMPOBATH
3HayeHuA ceomncTBa B CSV» B pegakTope CBOMCTB «YnpassieHne ctunamm -> CBOMCTBa
0OBEKTOBY) MO Ka)A0MY 06beKTY MOAEe/IM U KOMMNOHEHTY NMPOEKTa.

@

DB * [+

0]

©YIEN =

03107734-a422-4c00-01d6-7c03149de315
24617591-Bbcd-4322-baT3-676011658930

X

! MonHbIl TeKeT cebikm: https://youtu.be/bPnSPpATuURI?list=PLnWnOI4mleQ7Rupm8j3LzpFO3Nic42HID
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] 5 | [lanHsie npoexTa 8 popmare CSV
m TnasHas Mopenutsca Bua
T™ » [laHHble npoekTa B dopmare CSV

1
B- Axceccyapel Bo3ayxoBOAa.CSV
L

I bankun.csv

@ [Neepu.csv

9 KonowuHbl.csv

L
=

ApMaTyprlE W30eNA.CSV

n BozayxoBoasl.csv

,EI,ETaJm Tpybonposoaa.csv

L:B
Am]

8
8

4| JlenTouHble dyHAAMEHTLI.CSV | NectHuubl.csv

o

1| OrpaxaeHna.csv 1| OkHa.csv

o

Ocuncsv

ﬂ 4| MnactuHbLCSV

1
n 9, Paspesbl.csv
L

—n
. W CrneundmnkaLmmn.csy

J Tabanuel.csv

ﬂ l Tpybsl.csv

m Yeprexm.csv

MaHaycbi.csv

I
ﬂ 4| MomeLeHun.csv

)|
)8 |

g

11 CreHel.csv

[T
“ | Toukun TPacCUpOBKU.CEV

[T
ga:

n SnekTpuYecKue TMHUU.CSV

l YpPOEHU.CSV

“ } INEeKTPOYCTaHOBOUHbIE M3ASANA.CSV n } DneMeHTEI.CSV

Jnementos: 41

iy
B- Akceccyapel Tpybonposoaa.csv
L

—1
E32.| Canurapro-texinueckoe obopyaosatue.csv
L

— O

vivnl|l p

[=
[x B ApmaTtypHsle AeTanmn.csv
L

D&

W BentunAumMoHHOe obopynoBaHme.csv

n [letanu BO34yX0BOAA.CSV

KprLI.IM csv

BEE

4, ObopyaoBaHue.csv
B
—
Iﬂ% lMepekpbITHa.csv
—

u'-' Mpoémsl.csv

=1
[x B Cbopku.csv
1

—
u W CronBuatsie GyHAaMEHTBI.CSY

J Tpaccel.csv

u } dacaabl.csv
1

OcBeTnTeNbHEIE NPUBOPLI.CSY

T
h‘l SnexTpryeckre pacnpeaeanTeNsHbIE WNUTELCSY

Mowck: [laHHkle np...

X
(]

Ona KoppeKTHoro yteHunsa ¢aina B popmate *.CSV pasnmyHbiMm TabANYHbIMK

pefiakTopaMn MoXKeT noTpeboBaTbCca npenBapuTesibHas HaCTPOWKaA,

cnyyae ¢ MS Office Excel, KoanpoBKn n cumeona-pasgenuTtens:

Hanpumep B

[lakHbIE BOCTIPUHATbI Kak CIMCOK 3HaEHNii (UKCHPOBAHHOM WMPHHbI.
EC/IM 3T BEpHO, HAXMUTE KHOMKY “Jlaee >, B POTUBHOM CYUAE YKAKATE GOPMAT AGHHEIX.
DOpMAT NCXOAHEIX AGHHEIX

YKaXVTE OPMAT AaHHbIX:

O) ®cpmnenmenm

— SHaueHUA MONeli OTAERAIOTCA SHAKAMM-PASAENMTENAMM

(O QUKCMPOBAHHOM WVPHHEI  — MTOA MMEFOT S3AAHHYIO LIMPUHY
Hauats uMnopr co crpoxu: | 1 S ®opmar gaiina: | 65001 : HOHmKoa (UTF-8) @
[ Mowu nantsie conepxar saronosku
TpesapTensHbil NPOCMOTP daiina Z\14-M: 142 - Renga\O6yuerns\2021.10 Tex.crieu|
['Tacapuouas sucova momepeusoro cewswsx”,"Tabapuznas muj onepeunoro cowsmma, "W
'SD 0000000", "50.0000000" prﬁa o= prﬁa — PP 50x1.8", 1= 79 llZSDE7 lDD 0000|

- PP 110x2.
- PP 110x2.
PP 50x1.8
PP 50x1.8
PP 50x1.8

py6a - TpyGa

Otmena

< Hasan
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Paiin TnaBHas Bcraska PasmeTka cTpaHvLbl Dopmy bl @Aaﬂﬂble PeuersupoBaHue Bng Cnpaeka Q Yo BbI XOTHTE CAENaTL? 12 Moaenntbea
= e N B B
NHOYeHnA AlA =
e b P D 1 [ E Y EE e i
MonyuenHve @ Fl '¢' 1| Coptupoeka = ®uasbTp Texcr no v Auanuz "uto  Jluct Cipyktypa
BHELUHMX JaHHbBIX ¥ Wz K3 Wz Wz apyrux CyLuecTsyroLume A m JononuuTenstio cronbuam = ¥ ecw" v nporHosa v
Access V]HTepHeTa TeKCTa UCTOYHUKOB ¥ NOAKNOYEHUA
Copriposka u GpuaLTp PaBora ¢ AaHHbIMU Mportos
TonyueHme BHEWHNX AaHHbIX
Macrep Tekcros (umnopr) - war 1 w3 3 ? X
Macrep Tekcroe (umnopr) - war 2 u3 3 ?

B3TOM AUANOTOBOM OKHE MOXHO YCTAHOBUTS Pa3AE/MTENN ALNA TEKCTOBBIX AaHHbIX. P3y/IaTaT BIEOAWTCA 6 OKHe 06pasiia pas6opa.
CMMBONOM-Pa3euTe/IeM ABASETCA:
[isnax 1abynacum

[] voua c sansoi [[] Cuwrats nocreacsarensHbie pasaenmrenn oaHum

sanstan @
[[] aposen
[ apyroit:

Qrparmurens crpok: v

Obpaseu pasbopa AaHHLX

FaBapurHas BHCOTA MOMEPEUYHOTO CeusHNA [[AaBapUTHAA NMDAHA MOMNEDSUHOTO CEeUSHUA PMA
[50.0000000 [50.0000000 'pyba - TpyBa
[110.0000000 [110.0000000 'py6a - TpyBa
[110.0000000 [110.0000000 'pyba - TpyBa
[50.0000000 [50.0000000 'py6a — TpyBa
[50.0000000 [50.0000000 'pyBa — TpyBa
[50.0000000 [50.0000000 'py6a - TpyBa
< >

| narl | @

Bce aTpubyTtbl 06bEKTOB MOAENM pacnonaratoTca no ctonbuam B andpaBUTHOM

nopaake. CBOWCTBa,

CO34aHHbleE N OTMe4YeHHblE K 3KCMNOPTY MNOJZIb30OBATENNEM,

pacnonaratoTca nocne scex CTaHAaPTHbLIX MApPaMeTPOoB, PACHETHbIX XaPaKTEPUCTUK U

CBOMCTB.
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H - = Khural - Excel fina Konmoroposa . =B = o X

aiin Mnasuan  Bcraska  Paaverka crpawuust  Gopmynsi [WICHSSEMM Peuewsuposakve  Bua  Cnpaska Q  Uro eei xoture caenars? 9 Nopennmaca

[ FE ey daripor T, Enowncwewn 4 7R Y ) B B ™ A
& V13 Tabmus i Ceoiicrea - - -
Monyyetue Cospams O6HoBHTL 3| Copmposka  dnstp Texerno Avanvs "uto  Sucr | CTpykiypa

BHewWHX AakHBIX * | 3anpoc v | Mocneanme ucrouskm s A W foronwnmensio | cronbuam S5 o Y| hporiosa -

Cauath & npeobpasosars ToaKoueHmA Copriposka u GusTp PaGora ¢ AaHHbIMM Mporos ~
Al = I v

c D B £ G H 1 1 K -
FaBapuTHan wy pHa rone; peuHoro ceveHnA Vma Vima 0 obbexTa Mapka Mapka obvekta  Matepuan aTepuaniwa  Matepuan.nnotHoct|
600.0000000 ” 1 ver) Her) 0.7000000 |

3 3000.0000000 3800000000 600.0000000 1 0.7000000
4 |2850.0000000  50.0000000 200.0000000 1 500.0000000
5 28500000000 50.0000000 200.0000000 1 500.0000000
6 2850.0000000  50.0000000 200.0000000 1 600.0000000
7 2850.0000000  50.0000000 200.0000000 1 600.0000000
8 2850.0000000 50.0000000 200.0000000 1 600.0000000
9 2850.0000000  50.0000000 200.0000000 1 600.0000000
10[2850.0000000 500000000 200.0000000 1 500.0000000
11]2850.0000000  50.0000000 200.0000000 1 500.0000000
12[2850.0000000  50.0000000 200.0000000 1 500.0000000
13]2850.0000000  50.0000000 200.0000000 1 500.0000000
14]2850.0000000  50.0000000 200.0000000 1 500.0000000
15]2850.0000000 500000000 200.0000000 1 500.0000000
16(2850.0000000 500000000 200.0000000 1 600.0000000
17]2850.0000000 500000000 200.0000000 1 600.0000000
18(2850.0000000 500000000 200.0000000 1 600.0000000
19]2850.0000000  50.0000000 200.0000000 1 600.0000000
20 2850.0000000  50.0000000 200.0000000 1 600.0000000
21/2850.0000000  50.0000000 200.0000000 1 Han 600.0000000
222850.0000000 _ 50.0000000 200.0000000 1 500.0000000

Mony4yeHHble MacCuMBbl AaHHbIX O MNPOEKTe BO3MOXHO WCMNO/b30BaTb AN
MaLLUNHHON 06paboTKU: HacTpamMBaTb CTOPOHHMMWU CPeACTBaMWU MOJSyYeHue Ntoboi
BbIDOPKN [AaHHbIX M NPEeACcTaBAATb MX B Tpebyemom BMAE — C COPTUPOBKOW,
pasgeneHnem no rpynnam, MHOFOypOBHEBOW TpynnupoBKOM U T.4. [lpumepsbl
npueegeHol B N. 8.2.3.

Mpn HeobxoAMMOCTN AaHHblE MOXHO CKOMMpPoBaTb 06paTHO B NpoekT Renga,
BCTAaBMB MX B Tabaunuy.

7.1.4 Tabauubi

«Tabnuua» B Renga npeaocTaBNAeT BO3MOMKHOCTb MO/b30BaTENO BHOCWUTD,
XPaHUTb U U3MEHATb TEKCTOBbIE AaHHble B TabNMYHOM BUAE. DTU AaHHbIE MOTyT ObITb
BBeZeHbl MNONb30BaTe/IeM € KAaBuaTypbl, CKOMNMPOBAHbl M3 aBTOMATUYECKMU
chopmupoBaHHoii B Renga cneundukauyum (cm. n. 7.1.1 v ganee no TeKCTy) Uam us
3KCMOPTUPOBAHHOro U3 mogenu CSV-gainna (cm. n. 7.1.3).

Tabnuua moxKeT 6biTb MUCNONb30BaHA ANA co3daHMA GopmMbl HagnUcK ANs
NPUMEHEHMUA K CTUo opopmneHmna yepTexa (noapobHee cm. n. 7.2.2).

YnpaBneHue cywecTByOWNMMN U CO34aHME HOBOM Tabauubl NPOM3BOAUTCA BO
BKNaake «0Ob6o3peBaTelb MPOEKTa» B COOTBETCTBYHOLLLEN rPynne KOMMOHEHTOB.

LLIabnoH npoekTa, MO KOTOPOMY MO YMO/JYaHUIO CO3A3ETCA HOBbIM MPOEKT,
COMEPKUT Habop HaCTPOEHHbIX Tabauu, KOTopble MOryT ObiTb 3anoJiHEHbI NpuU
HeobXxo4MMOCTM NO/Ib30BaTENEM.
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o .
) Maisonette (Tonbko uteHue)* - Renga - AeToHOMHas paboTa — O X

3DBug * | OBospesaens npoekta * + | z
MR D @ PO ]
(=] -

[m]

[m] «

[m] «
Cneumdnkaumm ™ (] »

abamupl © [s] -

Co3gats HOByHo Tabamuy

BegomocTs oCHOBHBRK Begomocts paboumx Mpynnosan cnegudnkauma Crnegudnrauus
KOMMNEKTOR uepTexXei

AHble CNCTEeMBb!

)OMPOB

OBO/HbIE CUCTEMbI

D NeKTPUYECKMe CHUCTEMBI

PaboTa c Tabnvuen BeaeTcs B OTAENbHOM pefaKkTope Noc/ie ee OTKPbITUA B
OTAENbHOW BKNAAKe NPOEKTa.

o .
£l Maisonette (Toabko utenme)* - Renga - ABToHoMHas pabota — O X
3D Bug * | Oéoa_peaa'renb npoekta * | Ipynnoean cneyndmkauus = |+ | i
EMCEBe@®-YXDR B L0 Ko
4 A B C D|E| E|&|H 1 J K BED B B B
d Kon | Macen | Mpume- E == =
Mo3 0B03HO4EHUE HoumexoBoxue
2 Beezn| 2. k2 | uoHUe
EH Beerpanwust v
3
4 MapamMeTpoi
5 ﬁm (Her) ¥
5
DopmMatupoBaHe
=
8 FF |GOsTA v
T 350
9
Bi | OBbiunbii v
10

E"Eg Mo ueHTpy v

—: INo cepegure v
= 1000

] 7,00

EE OfbegnHuTE
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OcHOBHble cBefeHMAa O paboTe c KOMaHAamMM M nNapameTpamu Tabauupbl
npuBeAeHbl B pasaesne cnpasku «Tabavua» 2.

[ns Toro uytobbl cCKONMPOBaTb cneunduKalmio B TabanLy co BCEMU HaCTPOMKamM
dbopmaTnpoBaHua, HeObXo0AMMO NPOU3BECTU Ceaytolme AeNCTBUA:

1 — 9KcnopTMpoBaTb HYXHYyto cneundukaumio B popmat *.RTB.

@ — X
BRI 5-ccrvoocsosime. v arepran

DB DB & R s

Map i = Berssums
(D) @) smm
: = = (m]
[m] -
E Mos Haum =
(=]
3 o
" M 2pUNNOt00 pABD4E<s OLDELERUR, RODECHOD, 3008, 31, 9 MO0
LM Los0u30u120 mm [ =i DUKaLMM ] .
= 77 |Uium Zpumnotou paBotezD OChEWERT, FaBECkoU, SBUB, TP3T. 9 Wl | I T
L P
5 (=]
7 21 |npuaua ¢ nonubuKuTXopUBHOD uaorauued B3 115 | [ @)
s 31 IEKTPOYCTA|  copmammposanme
o [ 311 [KopoBa nracmaccoban anbenbumensian 31 crpemad npotodku D100 TYCC FF [osTA
w| 312 LMEASHE i QMKOHMOU-NPOOTKD SUYBUXET YO Y i Y—— Begovocrs pabonx Fpynnosas 3
" 313 G 077 GTKpEMOU Npobo0KT BUXBUXET MRt A R
12 | 316 |Bucnnomens odtoxmabuwsei. <2508, 104, P20 omkpsmad ycmaatiu Vb
1 | 315 [Bukmmscmens Beyxcrabuuned. ~2508. 104, P20 omkpumoi yemanotku
1 | 376 [Buxmoecmens mpexkrabuwsud. ~2508, 1A, 1P20 omkpumod yemaHoBi
15| 317 [Mompon nwnatsd nomore-ed
w| e 178 x36Bm 2208 1200/ P20
1 31 T ZGTT P65 ZZUB ZXT8W ZbUU7M.
w | 310 radvod /11 T8 1x36Bm 2208 1200/ P20 -
I R I
o | 31 CITRO 600 L000K, 2900 v, 26 Bm [
2 31 aoHoU LEU 9X7IT IPLU ZZ0B 3TW 3L007M) ADTF
2| 3 i nodbeciod ZAR CUBE P LED 250 WH 3000K 128
111 UBEMUABHUK CHEMOGUDOHBIL HoKnogAod LED 9X7T IPLT ZZ08 3TW 3L007M

a| us [F RONDO

2 — Bo BKknagke «0Obo3peBaTenb MPOEKTa» C MOMOLLbIO KOMaHAbl OCHOBHOM
naHenn «BctaBuTb M3» BbIOPaATb 3KCNOPTUPOBAHHbLIN Gain, KOTOPbIA BCTaBUTCA B
BUAe Tabanubl.

7.1.5 Tpumepbl BegomocTei u cneyudpuKaymii

Mpumepbl HEKOTOPbIX BEAOMOCTEN M cneundmKaumii, HACTPOEHHbIX ANA Pa3HbIX
pa3aenoB NpoekTa, coaep:kat daisibl NPUMepoB NPOoeKToB (cm. n. 2.1.3) U NPoeKTsbI
NMOBTOPHOrO NpPUMeHeHua (cm. noapasaen 9.3).

Bugeonpumep co3gaHua cneumMdPpuKaummn  d1EMEHTOB  PyHAAMEHTOB C
npumeHeHnem obuiei rpadbl CMm. NO CCblKe?.

Mpumepbl nereHa, n cneundunKkaunii ana paboTbl C apMUPOBAHMEM KOHCTPYKLMMN
cMm. B WwWabnoHe «CTanb A4 apMupoBaHmMa» no cebiake®. Cm. Takke npumep 8 n. 7.2.7.

! MonHbIl TekeT cebinok: https://help.rengabim.com/ru/index.htm#tsheets.htm
2 https://youtu.be/3XD3BYo5wak?list=PLnWnOl4mleQ7Rupm8j3LzpFO3Nic42HID
3 https://t.me/renga_bim/278
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dopmmpoBaHmne YepTexker B Renga npousBoautcs Ha OCHOBe UUDPOBOM
NHPOPMaLMOHHOM MOAENN 34aHUS NN COOPYKEHUA (OCHOBHbIE PeKOMEHAaLUK Mo
ee CO34aHMI0 PacCMOTpPeHbl B pasgenax 2 — 5.). [IByxmepHble N TpeXxmepHble BUAbI
MOZENU, a TaK¥Ke BUAbl OTAE/IbHbIX 0OBEKTOB MOAENN NO MapKe UCNONb3YHOTCA ANA
opopmMaeHns YyepTexKen NPoeKTa.

Begomoctn u cneumduKkauum, Tpedbyemble NpoekTom U odopmnaemble Ha
yepTerkax, GopMUpyroTCA Ha ocHoBe moaenu (cm. nogpasgen 7.1) u pasmellatorcs
Ha YepTerKe C NOMOLLbIO CneuManbHbIX MHCTPYMEHTOB.

Takke moryt ObITb  MCMOAb30BaHbl APXMBHblE MPOEKTHble HapaboTKM
OpraHmMs3auMm B BUAE ABYXMEPHbIX uYepTeken onpeneneHHbix GopmaTos, 4TO
paccmoTpeHo B noapasgene 9.1.

MoarotoBka HabopoB ctunent opopmaeHus, cBomUcTB, Gopm Haanucen Ans
yepTerKen U T.A4. MOXKET NPOU3BOAUTLCA CaMUM CNELNaNNCToM B npouecce paboTsbl
Haj, NPOEKTOM uan otaensHbim TUM-cneumnanuctom® B 3apaHee paspabatbiBaemom
WwabnoHe NpoeKTa (Ccm. pekomeHaaumm nogpasgena 2.5).

BbinonHWUTE nocnegoBaTenbHO WaArM M3 noaxoaAwero Mo Bawen
cneuvanmsaummn pasgena cnpasku «lepBbii NpoekT B Renga -> ... -> OdopmneHune
NOKYMEHTaUMM»? ANA NepBUYHOrO0 OCBOEHMA HaBbIKOB PaboTbl C MHCTPYMEHTaMM
Renga.

7.2.1 PaboTta Cc KOMNOHEHTOM NPOEKTa «YepTex»

YnpassieHne cywecTByOWMMIN U CO34aHME HOBOTO YepTeXxa NpomnsBogmTCA BO
BKnagKke «0Ob6o3peBaTenb NpPOeEKTa» B COOTBETCTBYIOLWEN Fpynne KOMNOHEHTOB. Bce
BO3MOKHOCTM paboTbl C YepTexkaMu B 0603peBaTesie NPOEKTA CM. B pa3ae/ie CNpPaBKu
«0603peBaTens npoekta» >,

PekomeHAayeTcs OTHOCUTL K pasgeniaM M HasHavyaTb CBOMCTBaA YepTexkam (n. 2.5.4
M n. 2.5.3), N0 KOTOPbIM KaxKAblA CMELUANUCT CMOXKET FPYNNMpPOoBaTb UX BO BKJIaAKe
«0O603peBaTeib NPOEKTa», TEM CaMbIM BblZeNAA B npouecce paboTbl Hajd NPOEKTOM
TONbKO Tpebyemble ANa pelleHns ero 3a4a4 YepTexkun. Takyke HazHavyeHne pasaesnios
aBTOMaTM3MpyeT MNOACYEeT KOJIMYecTBa uYepTexen B pasgene (pacyeTHas
XapaKTepucTuka pasgena «KonmuectBo yeprexkem» aBTOMATUUYECKU CcYUTaeT
KO/IMYECTBO YepTEXKEN B pa3aene N MOXKeT bbiTb NCMNONb30BaHA B OCHOBHOM HaAMNUCH
yepTexka). HasHayeHMe CBOMCTB yepTexkam MO3BOJINT aBTOMATM3MPOBaTb npouecc
3aMno0/IHEHMA OCHOBHOM U AOMOAHUTEIbHbIX HaANUCEN.

1 Tekct ceblnok: http://publication.pravo.gov.ru/Document/View/0001202101190012?index=1&rangeSize=1
2 https://help.rengabim.com/ru/index.htm#project_drawing.htm
3 https://help.rengabim.com/ru/index.htm#project_explorer.htm
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& Workshop (Tonsko utenne)* - Renga - ABToHoMHanA paboTa — ] X

3D Bng * | OBospesarens npoexta * |+ | b

| larnTaseg i B ¥ E" - -:é) v -. L] x f‘ o

=]

Co3gate HoBelil YepTéx
Bneiinla it vt

Kononnel Km-1, Kum-2 Pazpespl CBogHble cnedundukatnn Cxema pacnonoerna Tracager 1-9, A-1
INEMEHTOR tyHIAMEHTOE Ha oTM, - 1,600

Pepma $-1 Tynaamert Gm-1 MryngamenTnas banka $61

YpoBHWM ] -

JNeKTpMYeckmne CUCTeMs

YepTerkn, Tpebyemble co3gaBaemMbiM NPOEKTOM, CO34at0TCA U peaaKTUPYIOTCA B
OoTAEeNbHOM peaaKkTope Moc/ie OTKPbLITUA OA4HOTO U3 YepTeXKen B OTAE/NbHOM BKNaaKe
NpoeKTa.

7.2.2 NMapameTtpbl U cTUNb 0POPMNEHUA NUCTA YepTeKa

e YepTex obnagaeT napameTpamu, KOTOpble ONpeaenstoT:

1 — dopmart nncra, KOTOPbIA MOXKET ObITb 334aH U3 CTAHAAPTHOrO NEPEYHSA UK
Nto60Oro HyXXHOro pasmepa, onpeaesieHHOro NobL30BaTENEM.

B cooTBETCTBMM C AaHHbIM NAapPaMETPOM NUCT 0603HaYEH rpaHMULaMM, KOTopble
onpeaenstoT rpaHuLbl NeYaT U 3KCnopTa, CM. noapasaen 7.3. Pabota morkeT BeCcTUCb

KaK Ha JIUCTE YepTerkKa, TaK U 3a ero rnpeaenamm — paameLlleHHbole BHe rpaHnl, 11MCTa
06BbEKTbI He 6YAyT BbiBeAEHbI Ha Ne4vyaTb Nan SKCNOPTUPOBAHDbI.

NnucT yepTeka npeactasneH B macwTabe 1:100 v pa3rpaHUYeH CETKON.
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&l Maisonette (Tonbko utetye)* - Renga - ABTOHOMHaA paboTa - X

3DBua * | OBospesatens npoerra % | Hoseni wepréx * | +

= IR R 2 ) Vierpymerer

£
EF
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] & =

Pispamerpe:
©) 1) [asea0x2om ~
©) P [momrmn
©) L& | Mvcroi weprex v

o) B [ae

2 — OpmeHTauMIoO UCTa: aIbOOMHYIO MU KHUXKHYIO.

3 —Ctunb opopmneHmna, C NOMOLLbIO KOTOPOTro /INCT YepTexka odopmaseTca
paMKoir n dopmamm Haanucen, aBTOMaTUYECKM MoAcTpamBawoLlmxca nog popmar
nncta. CtaHaapTHbIN Habop pamoK U Gopm HaAnMCer, KOTopble BKAOYAET B cebs
Wab/1IoH NpoeKTa N0 YMONYaHUIO, NpeacTaBaeH 06A3aTenbHO Tpebyembimmn Gopmamm
HaAnMcem POCCUMCKMMM HOPMAMM MPOEKTUPOBAHMA. 3ano/IHeHME WabNoHHbIX dopm
aBTOMATU3MPOBAHO. BO3MOXKHO cO3a4aHME U MPUMEHEHME NOAb30BaTEIbCKUX GOPM.

4 — Pa3pen. HasHayeHue pasgena (M3 ctaHaapTHOro Habopa waboHa NpoekTa
WAN HACTPOEHHOro nonb3oBaTenem, cm. n. 2.5.4) nossonser aBTOMaTU3NPOBATb
noAcYeT KO/IMYEeCcTBa YepTexken B pasgene (B TOM Yncie BbIBOAUTb 3TO 3HAYEHUE B
OCHOBHYIO HaZNWUCb JIUCTA), a TaKXKe YynpaBaaTb 4epTe)kamMn BO BKNaAKe
«Obo3peBaTenb NPOEKTa».

e 3anonHeHMe HaANUCUM uYepTexa npegonpeaenserca  dopmon w
NPOU3BOAUTCA C YYETOM CNAeAYHOLMNX NPaBUA U BO3SMOXKHOCTEN:

1—-B A4yelikax, aKTMBALUMA 3aMO/IHEHMA KOTOPbIX MPOU3BOAMTCA [ABOMHbLIM
Ha*kKaTMeM NIeBOM KHOMKOM MblIlIKM, NONb30BaTE/b C KNaBUATypbl BBOAMT TEKCTOBOE
3HaYeHWEe UNN BbiPaXKeHMe NA NOoNyYEeHUs aBTOMATUYECKUX 3HaYeHUn. PopmaTtom
[AHHbIX MOXET ObITb TONbKO TEKCT, CCblIKa UAM GOpMyna; WM BblPaXKeHUE,
npeacTasastolLee KOMOUHaLMIO NepevyncaeHHbIXx GopmaToB (Hanpumep, BbipaxKeHue
«{MpoekT.0603HauYeHMe npoeKTa}-{Pa3aen}» Bo3spalwiaeT B popmy 3HayeHne «2018-
P3.0-AP»):
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IDBug *  Obospesarens npoekra % | Hoseiuepréx % |+
IR e =R PG i

2% Vnpopmauus o npoexte x P

i Minpopmauva o npoexre X

& Nndopmauws o npoekre X

& OcHoeHan Hannucs ®3 X |/ A

2018-P30.AP] [ o !

Xunod Bom

L

* Mna}

Sopram A3

oK Ormena

1.1 — TeKcT: BBOAUTCA 6€3 MCNob30BaHUA CneLumanbHbIX CUMBOJIOB;

1.2 — ccbl/IKa HA CBOMCTBO MM NapameTp CaMOro YepTeXKa UK Ha3HAYeHHOro
paspena: BBOAUTCA B PUIYpHbIX CKOOKAX MO MMEHU CyLLECTBYIOLLEro MM 3apaHee
CO34aHHOro CBOMCTBA MAM NapameTpa, Hanpumep {PopmaTt nncta.Umsa} nnn {NUms};
pa3gena, onpeneneHHoro ans yepTerka, Hanpumep {Pasgen.Konmnuyectso yepTtexkei};

1.3 — ccbl/IKa Ha CBOMCTBO MM NAapameTp NPOEKTA, y4acTKa, 34aHUA, KoTopble
3aMNoNHATCA B pefaKkTtope «YnpasieHue ctuaamu -> UHdopmaums o MNpoeKkTex:
obpauweHne nponssBoamnTca B GUrypHbIX CKOOKax MO MMEHMU CYLLECTBYIOLWLEro UK
3apaHee CO34aHHOro CBOMCTBA WMAM MapameTpa yepe3 TOYKy nocne obpalieHus K
cywHoctn «lpoekT», «Y4yacTok», «3paHue», Hanpumep {MpoekTt.0603Ha4eHne
npoekTta} unu {3aaHne.HanumeHoBaHue 34aHUA});

1.4 — popmyna’, KotTopas Takske BBOAUTCA B GUryPHbIX CKOBKaX.

2 — fluerikM, 3HaA4YeHMsA KOTOPbIX C KAaBMATypbl M3MEHUTb HEBO3MOMKHO,
HACTPOEHbI HAa NONYYEHME 3HAYEHMIA AaBTOMATMUYECKM U3 ONpeaeneHHbIX NapameTpoB
WKW CBOWMCTB YepTerka, NPOeKTa, y4acTka UAM 34aHUA (MAM M3HAYaNbHO 3aMO/IHEHDI
TEKCTOBbIMM 3HayeHuAMM, Hanpumep «M3m.»). CnegoBaTenbHO, ANA TOrO YTOObI
Noy4YnTb  3Ha4YeHWMe B  Hagnucn, HeobxoAMMO  3aMNONHUTb  3HAYeHUS
COOTBETCTBYHOLWMX aTPUOYTOB. 3aMNO/IHEHME TaKUX AYEeeK MNPOUCXOAUT Ha BCex
yepTerkax, ANA KOTOPbIX MPUMEHEH AaHHbIM CTUAb O0POPMAEHUA, B OTAMYME OT
3ano/IHeHMA nonb3oBaTesiem no n. 1 (takoe 3anonHeHne ¢opmbl NpesycmaTpuBaeT
BBEAEHME 3HAYEHMIN Ha KaXKAOM OTAE/NbHOM YepTexkKe).

! MonHbIl TekeT cebiikm: https://help.rengabim.com/ru/index.htm#formula.htm
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e Co3paHue cobcrBeHHOM ¢opmbl HAANUCKU NpPeaoCcTaBAAeT BO3MOMKHOCTb
odbOpMNEeHUNs NPOEKTa B COOTBETCTBUM C /IIOObIMM HOPMaMKU M NPaBUNAMMK, @ TaKKe
BO3MOXHOCTb MaKCMMa/IbHOM aBTOMAaTM3aUMM ee 3afoJIHeHUs M aganTtauuu noj,
KOHKPETHbIA NMPOEKT UAM NpaBuaa NPOEKTHOM opraHmsauum (cm. noapasaen 2.5 u

noapasaen 8.1).

[Ona Toro 4tobbl CO34aTb NO/b30BATENLCKYIO GOPMY HaaNUCK, NPeayCMOTPEeHa
BO3MOXHOCTb MCMNO/Nb30BaHUA Tabauuy (o Tabnumuax cm. nogpobHee n. 7.1.4) B
COOTBETCTBUM CO CNeAyOLWNUM aITOPUTMOM (PacCMOTPEHHOM Ha NpUMeEpe CO34aHus
dopmbl ocHoBHOWM Haanuen 3 no FTOCT P 21.101-2020%):
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PopaaT (26)

1 — B peaaktope Tabnuuy Renga cnegyeT co3gatb M HaCTPoUTb GopmaTUpoBaHUE
HeobxoaMmbIx rpad HagNUCK B COOTBETCTBUM C TPeboBaHMAMM (O4HON N3 OCHOBHbIX
KOMaHzA, npu onpegeneHum pasmepos rpad popmsol asasetcs «O6beANHUTb SUENKU Y,
KOoTopas Wcnosb3yeTca U ans obbeauHeHuA sYeek, M AN BO3BpaTa AveeKk K
NcxogHOMY HeobbegMHEHHOMY BUAY).
=~ O Koxiatars

B B B

B oom o

5 Bee rparuge v

1 | Mapamerps
[ | ) o

@opuarnpoparine

2 FF |Gosta

13 300

! NonHoe HamMmeHoBaHWe AokymeHTa: MOCT P 21.101-2020 «CucTema MNPOEKTHOW [OKYMEHTauuuM Aans
cTpouTenbcTBa. OCHOBHble TpeboBaHMA K MPOEKTHOM UM paboyeir AOKYMEHTALMWM®», MOJSIHbIA TEKCT CCbINKU:
https://docs.cntd.ru/document/1200173797
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2 — 3anonHnTb rpadbl TabaMLUbI:

2.1 — teKcroBoii HPopmaumein (Hanpumep «Pas3pab.», «H.KOHTPONb»; 3TU NOAA
NPOEKTUPOBLLNK HE CMOXKET U3MEHUTb HA IUCTE YepTeXKa);

2.2 — cCbI/IKAMM Ha CTaHAAPTHble NapameTpbl U CBOMCTBA NPOEKTA, y4yacTKa,
3aHM1A, pa3aena U uepTerka (MPoeKTUPOBLLMKY NOTpebyeTca TONbKO 3aN0NHUTb UK
BblOpaTb 3HaYyeHMA 3TUX aTpuMbyTOoB B LENEBOM MPOEKTE) B COOTBETCTBUM: C
TpeboBaHMAMM K 3anoNHeHUo Kaxkgown rpadbl Hagnucn no FOCT mHpopmaumen
onpefeneHHoro BMaa; TpeboBaHMAMM OrpaHUYEHUs 3aMnosHEHMA onpefesieHHbIX
rrad nosnb3oBaTeniemM TONbKO ONpeAesieHHbIMU  3HAYEeHUAMW WU APYTUMU
TpeboBaHMAMM OpraHM3aLUmu;

2.3 — cCbIIKAMM Ha NO/Nb30BaTe/IbCKME CBOMCTBA MPOEKTa, Y4acTKa, 34aHuA,
pasaena v uyepTtexa (cneayeTt yuuTbiBaTb, YTO MpPWU 3arpyske GOpMbl B LLeNEeBOW
NPOEKT, CBOMCTBO A0/IKHO ObITb yXKe CO0343aHO C MMEHEM, TOYHO COOTBETCTBYHOLLUM
YKA3aHHOMY B CCblIKe 3arpy)kaemon GopMbl, Hanpumep nepevyncaaemoe
No/Ib30BaTe/IbCKOE CBOMCTBO NpoeKTa «NM»);

2.4 —BO3MOHbIMW K MNPUMEHEHUIO dopmynamm WUAN  COCTaBHbIMU
Bblpa*KeHUAMMU (BCe BO3MOXHOCTU U NMpaBuia 0bpalleHua CM. B pa3Ziene CnpaBKu
«MoAroToBKa 1 3anosiHeHne popmbli»?).

T "
2 dopma 2* - Renga - ABToHOMHas pabota — ] X
3D Bug * | OBospesatens npoexta % | Qopma ocHoBHOM Hagnuew * | + ¥
] ! meE @ « M Iy ".‘jiil O Komargs:
4 & | B |e | p E F G H I J BH £ B ER
1 | 0 H o= =
5 {Mpoekm 08oaHo4eHue npoekmat-{Paatent ny =
- ==
CE rpaHulbl v
4 {Mpoexkm HoumeHobaHue npoekmal S
5 [Wam. Jonuf/lucmdok] Tlodn. Jlama
6 | Pospon. Lmodus | /lucm | /lucmof Mapamerpsi
7 {30oHue HoumenobBorue 3doHus} i den.Konuyed =
8 : Yepmexel} Gl | (ven) v
9
H H
10 H.KDHFFD ! sl D|J;EEL?:;EUU?;;SSDDgswﬂEKD’ DopmMaTpoeaHne
1 TN EMHF‘KIT‘ W | i
12 Poprom {Poprom fucma s} FF |GosTA 5
{Mpoekm.[ AN} Npoexkm Cmadus} {Paaden Koaudecmbo Yepmexed} T [3.00
Bi | OBbiumeni v
EI_% Mo nesomy kg v
—:— Mo cepegune v
= [10,00
31 500
E‘q_ OBbegnHITE

! MonHbIl TekeT cebikm: https://help.rengabim.com/ru/index.htmétitle_block.htm
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2.5 —0cTaBuTb NycTbie AYEMKM ANA 3aMNOJHEHMA B CAMOM MNPOEKTE Ha JINCTe
yepTerKka.

Cnepyet 0bpatUTb BHUMaAHWE, YTO 3aMo/IHEHWE nonen Tabanubl ana Gopmbl,
yKa3aHHoe B warax 2.1-2.4, npueeaeT K 3an0/IHEHWNIO 3HaYeHMAMKN popmM Haanucemn
Ha BCEX 4epTe)Kkax LeneBoro npoekTa, ANAA KoTopbix Oyaer npumMeHeH CTub
obopmMneHns c 3arpykeHHon c¢dopmoit. Ecam octaBuTb nyctble nona rpad Ans
3aMNO/IHEHMA B LLeNIeBOM MPOEKTE, 3ano/iHeHMe 3TuX rpad byaet npoms3BoaUTbLCA B
dbopme HagnUCK KaxKaoro OTAENbHOro YepTerka, He3aBUCMMO OT dopmMaTa AaHHbIX,
YKa3aHHbIX B Teme «3anosHeHne HaZnucKu YepTerkar.

3 —HacTpouTb TrapHUTYpPYy W BbICOTY NpuUMeHsemoro B d¢opme wpudTa
(HacTpamBaeTcs TO/NIbKO Ha 3Tane co3gaHua GopMbl HAAMNUCK B peaakTope Tabauu u
He M3MEHSEeTCA B NpoLLecce pasmMeLLeHNs U 3anoHeHNs GOpPMbl Ha YepTeKe).

4 —Mpownssectn 3KcnopT ¢opmbl B COBCTBEHHbIM TabaunyHbin  popmat
nporpammbl Renga *.RTB ¢ nomolbio KOMaHAbl OCHOBHOM NaHenu «YnpasneHue
CTUNAAMM -> IKCNOPTMPOBATL B popmaT RTB».

3D Bug * | Obospesatens npoekta * | Dopma ocHoeHoi Hagnucn * | F

o - mB[Be @8 D -, O

A B C (] E F G 3kcnopTuposats & Gopmar CSV

| JkcnopTupoeate & dopmar RTB
{Npoekm.0803Ho4eHue npt—— i dop

{Npoekm Houmexobasi

Warm. fonusf/luem’dok ] Tlodn. Jloma
Moapon

MaketHeiii 3kcnopt & dopmar DWG/DXF
{3doHue HoumeHobaHue adoHus}

MaketHeiit 3kcnopt & dopmar POF

MaketHeii 3kcnopt B dopumar OXPS

H.koHmp {Wmat
TWn Mpoekm.T W]

3kcnopTupoeate & dopmar 30

ﬁjamwﬂmmnwm—tk

3kcnoptupoeate B dopmar [FC

5 —Mpowussectn 3arpy3ky Gopmbl B LENEBON MPOEKT MaM WwabnoH NpoekTa,
C03/4aB COOTBETCTBYIOLWMIA CTUIb OPOPMIEHUA ANA NOCNEAYIOWEro NPUMMEHEHMA Ha
yepTerkax (cm. HeobXoAMMOCTb HANNYMA B MPOEKTe MNO0JIb30BAaTE/bCKUX CBOWCTB,
ncnonbayembix B popme, war 2.3 AaHHOro anropmMtma). BoamoxkHo npoaybanposaTtb
CTUNb 0POPMNEHMA U U3MEHUTb TONILKO OAHY MPUMEHSAEMY0 B Hem Gopmy Ha
3arpy*Kkaemyio.

6 —HacTpoutb B cTuie obopmneHUsa nonoxKeHne GopmMbl Ha IMCTE YepTerka C
NPUBA3KON K onpeaeneHHoMy yriy.

7 — NpumeHnTb CTUAb 0QOPMNEHUA K OAHOMY MAN HECKONbKMM Tpebyembim
YyepTeXKam NPOEKTa U NPOBEPUTb KOPPEKTHOCTb 3aNO/IHEHWNA HAAMUCH.
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3DBug % | OBospesarens npoekra * | Hoseri uepréx

atenbckix atpubytos

@) @ Mnpopmauwa o npoexre X

Mpoecr | Yuacrok | 3aanue

Tlapaverpet

OBosmauetme npoera:

1) [msw0xamn
i P—
@ L& | Ancrei weprex

§ L

2018-P30

[=] fBuiBpars daiin & dopmate *.RTB

| 773 Pasmiep Gopsi 185 % 60 1
anue opramisaLy-paspatoT-Ka Renga Software

OpuerTauya popras:
~ prerraiya dop
=

oK Omrera

iy

NcxopHble Tabanubl, dopmupytowme ¢Gopmbl, MOTyT XPaHUTbCA B CAaMOM
npoekTe. PekomeHayeTca co3gaBaTbh OTAE/NbHbIM KaTanor ¢opm B popmarte *.RNP
(noapobHee o KaTanorax cm. nogpasgen 9.1) AnA BO3MOXKHOCTM MepPeHACTPOIKK

$opMbl 1 MOBTOPHOIO 3KCMOPTa C NOCAEAYIOWMM MMMNOPTOM B HOBbIN NMPOEKT UK
WabnoH yepTexKa.

& Maisonette (Tonbko uTenue)* - Renga - ABToHOMHas pabota = X
3DBug % | Ofospesarens npoexra * | +

L
Yeprexm £

[w] ~

Arconomerpuseckas
xemaTI-12

DNeKTprYeckne CUCTeMb

Mpu HeobxoaMMOCTN BCTAaBKM MCXOAHOM Tabnuupl, popmupytowenn ¢opmy, B
NPOEKT UAKN WAbNOoH NPOEKTa, AOCTAaTOYHO BbINO/IHUTL KOMaHAy «BcTaBuUTb U3» C
Bblbopom daiina B popmaTte *.RTB Bo BKnagKke «O603peBaTesib MPOEKTa».
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7.2.3 0603HaueHMAa B moaenu

TaKkne 0bo3HaveHUA KaKk «Ocn» (cm. nogpasaen 3.2), «YpoBHU» (CMm. noapasgen

3.2), «Pa3pe3bi», «®Pacagbi», «MNomeweHna» (cm. n. 3.5) co3gatoTca Ha 3Tane
CO34aHMA U peaakTUpPoBaHMA UMPpPoBOM MHPOPMALMOHHON MOoAeNn 34aHUA UK
COOpYXeHMA Ha BKNaake «3D Bug» unm BKNnagke onpegeneHHoro ypoBHA. [Mpwu
odopmaeHnn yeptexka MmoryT bbiTb A06aBAEHbl HOBble 0603HAYeHUA B MOAENN U
aBTOMATUYECKM NEepeHEeCeHbl Ha YepTeXK B Ka4yecTBe BMAA MM 0O603HauYeHus (cm. n.
7.2.4un.7.2.5).

OCHOBHble BO3MOXHOCTU M HACTPOMKU AAHHbIX MHCTPYMEHTOB npu pabote c
MOAEeNbIo npueBeAeHbl B pasgene! cnpasku «O603HaueHUA». PekomeHayeTtca npu
CO3JaHMM YPOBHEWN, pa3pe3os, GacagoB cpasy NpuceameaTb napameTp «Pasaen» (cm.
n. 2.5.4).

Cnepyetr obpaTuTb BHMMaHWE Ha rpaHUUbl BUAMMOCTU paspesa (3agatoTcA
napameTpom paspes3a «CmelweHMe MAOCKOCTU  YyO6UHbI  BUAMMOCTU» U
XapaKTEePHbIMM TOYKAMM NPU pasMelLLeHUN pa3pes3a B MOAeN) U YPOBHA (cm. n.
2.4.1), HanpaBneHue B3rnaga npu cosgaHum pacaaa — oHU BAUAIOT HA OTOBpaXkeHne
0ObEKTOB Ha BUAE YepTerKa.

DB x [+

e |2000,00

an ] (300000 v

B | (en)

! MonHbil TekeT cebiikm: https://help.rengabim.com/ru/index.htm#marks.htm
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I'IepBMqu rpaHnuUbl BUANMMOCTU YPOBHA HACTPaAMBAKOTCA B €ro rnapameTpax B
moaoenn UANM Ha BKJ/IadKe YPOBHA, BnocneactsMm Ha KaxXXagom BUAOE YepTerKa
BO3MOXHO X MHANBUAYaAa/bHOE U3SMEHEHUE.

Mpn paboTe c moaenbkd MOryT MCNonb3oBaTbcsA «Pasmepbi» (cm. n. 2.4.3),
KOTOPble TaKXe B aBTOMaTUYECKOM PEXKMME MOTYT ObiTb MEpeHeceHbl Ha YepTexK (n.
7.2.5).

7.2.4 Bwnpabl Ha YepTeKe U UX NnapameTpbl

Cneagys O4HOMY M3 OCHOBHbIX MPUHLMUMNOB MPOEKTUPOBAHMA MO TEXHOJIOrMMK
nHdopmMmaumnmoHHoro mogenmposaHma (cm. n.  1.1), odopmneHue uepTexen
pekomeHayeTcs NpPou3BOAUTbL Ha OCHOBe UUPPOBON MHOPMALIMOHHOM MOAENN,
Nnoayyas M HacTpauBasa TPexmepHble U ABYXMepHble BUAbl MOAENN C MOMOLLbIO

crneuunanbHbIX UHCTPYMEHTOB BHYTPEHHErO peAaKTopa yeptexen Renga.

e UHcTpymeHT «Buap».

CTpouTenbHble YePTEKN 34aHMIN BbINOJIHAKOTCA NO NPaBUIaM NPSMOYro/ibHOro
NPOELMPOBAHMNA Ha OCHOBHbIE MNOCKOCTU npoeKuuin. Ona atoro npu pabote c
umMdppoBo MHPOPMALMOHHON MOAENBIO 34aHMA B Nporpamme Renga cyliecTBytOT
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Takne obo3HauyeHus Kak «®Pacag» mn «Paspes», a TakKe «YpOBeHb», KOTOPbIA
ABNAETCA OCHOBOW nnaHa. [lpn odopmneHMm OOKyMeHTaumum 3T BUAbl,
o603HayeHHble B mogenun (cm. n. 7.2.3), BbIHOCATCA Ha YepTeXxu c TpebyembiMmu
HaCTpPOMKaMM NapameTpoB MaclWTabupoBaHuMA, AeTaAusaumm U BUAMMOCTU
06BbEKTOB.

Mpu BbIBOpPE MHCTPYMEHTA, TakXe KaK M npu paboTe Ha BKnagke «3D Buay,
CTaHOBATCA AOCTYMNMHbIMWU NapamMeTpPbl MO HACTPoMKe byayuiero obbeKkTa yeprerka (B
YaCTHOCTW, BUAA) U A0 €ero pasmelleHUsa Ha 4YepTelke BCe U3MEHEHMUSA 3HAYeHUM
napameTpoB oOTODOparkaloTcas Ha Tak Ha3biBaeMom ¢aHToMe obbeKTa. PaHTom
06beKTa pa3meLLaeTca Ha YepTeXKe 3a 1EBbIN BEPXHUN Yroa rpaHuL, BUAa.

@
3DBua * | OBospesarens npoerra % | Hosenii ueprex * | +

(=R R B2 ) Vincrpymermes

Tlapaverpsi

&7 [Tarax oo +
[ 1smax
11100

(71 Moroxpouris v
ER (o ywammarn ¥
Y (ven)

T [300000

@2 [1orax

13- o0

Mpn pasmelleHnn nwboro ob6beKTa Ha uYepTerke creayeT WUCMNo/sb30BaTb
NPUBA3KKN K APYrMM 0OBEKTAM (B TOM UYMC/IEe NMPUBA3KU OTCAEKUBAHUA, TaKXKe KaK U
npu pabote c mogenbto, cm. N. 2.4.2), a TaKKe K CeTKe UCTa YepTeXka (Npu HaxaTomn
kKnasuwe Shift) B noaxogsawem pexmme nsmepeHums.

Mocne pasmelleHUs BUAA Ha YepTexe, Npu ero BbiIbope BO3MOXKHO M3MEHUTb
napameTpbl BMAA; @ TaKXKe ero MNoJIOKEHWEe Ha YepTerke C NMOMOLLbI AOCTYMHbIX
Aencteuid. Mpun aTom AN UISMEHEHUSA NOJIOKEHWUA BUAA BOSMOXKHO MCMO/1Ib30BaTh He
TONbKO rPaHULLbl BUAA, HO U N0DBYI0 BbIOPaHHYIO TOUKY BUAA. TaKKe MOXKHO OTKPbITbh
cam BUA (C NoOMOLLbi0 COOTBETCTBYOLWEN KOMaHAbl KOHTEKCTHOIO MEHH0, BbI3BAHHOTO
Ha*kKaTMeM NpPaBOM KHOMKW MbILM NO BUAY; AN ABOMHbBIM LLEIYKOM NIEBON KHOMKM
MbILWKY NO BMUAY).
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3DBug % | OBospesarens npoekra ¥ | Hoseri uepren % |+

— e
i

W[t AR

OAuH BMA, MOAENIN BO3MOMKHO MUCMNO/Ib30BaTh AN1A CO34aHMA MHOXECTBa BUAOB
Ha yepTerkax. [na aToro npeaHa3Ha4Y€eHbI:

1—-Napametp «Bupg», KOTOpbIA oOnpeaensieT NPMMEHAEMbIA BUL YPOBHA,
paspe3a unn Ppacaga, o0603Ha4YeHHOro B LUUPpoBo MHPOPMALMOHHOM MOAENN BO
BKNagKke «3D Bua» nnm Bo BKNagKe HyXKHoro yposHs (n. 7.2.3).

& Maisonette (Tonsko uterve)* - Renga - ABToHOMHas pabota

3DBug % | OBospesarens npoekra * | Hoseri ueprex % |+

Tlapanierpei

D) D Toran (2000 +

©) 2 [1orax
[ 1100
il Moroxpoms v
ER (o ywommarmn v
T Lnen)

2 — MapameTtp «mA BMBa». 3Ha4YeHMe AAHHOro NapameTpa UCNO/b3YeTcs Npu
CO34aHuUMN nereHabl no Buay Ana cneunuPpuumpoBaHMA OOBEKTOB [aHHOro BUAA
(noapobHee cm. n.7.1.2 n n.7.2.6).
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3 —MNapametp «MacwTtab BMAa», KOTOpbIM BKIOYaET B ceba nepeyeHb BCeX
TpebyemblX HOPMATUBHbIMU AOKYMEHTaMMU U MNPUMEHAEMbIX Mpu Co34aHUn
yepTexen macwTtabos.

4 — NapameTtp «BusyanbHblii cTuab» (cm. noapobHee n. 2.4.4). Mpwm
0bOPMIEHNUN  APXUTEKTYPHbIX LIBETOBbIX pPELWEeHUA MNPUMEHAOTCA 3HaYyeHus
napameTpa «LiBeTHOM» 1 «TeKCTYpUpOBaHHbINY. Mpn 0POopPMIEHNM KOHCTPYKTUBHDIX
peLleHNI }KenesobeTOHHbIX KOHCTPYKLUMIN 41A ONalyb0oUHbIX YepTeKen npnumeHaeTca
«MOHOXPOMHDIN» BU3YaNbHbIA CTUAb, ANA OPOPMEHMA YepTEXEN apMUPOBAHUSA
KOHCTPYKLUUN — BU3YanbHbIN CTUNb «KapKacy.

5—-MNapametp «CTuUnb OTOBpaXKeHUA» COAEPHKUT MHOMKECTBO HACTPoOeK
oTobparkeHna BMAA M NO3BOAAET MOKO HACTPOUTb BUMAMMOCTb M XapakTep
oTobparkeHna 06beKTOB Npu 0dopMAEHUM ONpeaeNeHHOro pa3aena NPoekKTa.

LLlabnoH, N0 KOTOPOMY MO YMOJIYAHUIO CO3AAETCA HOBbLIM MPOEKT, COAEPKUT
Habop NpeAHaCTPOEHHbIX CTUEN OTObparkeHUA. Habop cTuneit otobparkeHmnsa MoxKeT
C03/4aBaTbCA B NPOLLECCE NPOEKTUPOBAHUSA, UNN ONpeaenieH B WaboHe NpoeKTa (cm.
pekomeHgaunm n. 2.5.8). Takke Kak 1 nobon ctnunb B Renga (cm. noapasaen 2.3),

CTUNb OTOOpPaXKEHUA MOMKET ObITb MPUMEHEH K Pa3/IMYHbIM BMAAM Ha HECKO/bKUX
yepTeXKax (B TOM YMC/ie K aKCOHOMETPUYECKUM U BUAAM 0ObEKTOB MO MapKe, CM. 3TU
WMHCTPYMEHTbI aanee). M3 aToro cieayet, 4to Npu U3MEHEeHUM CTUNA oTobparkeHun
BCe BMAbI (M Ha BCex YepTerkax), K KOTOPbIM NPUMEHEH AaHHbIN CTU/b, NpUobpeTyT
nsmeHeHua. KomaHga «JlybnvpoBatb» AnA CTUASA NOAXOAMT K MPUMEHEHMUIO NpU
CO34aHUN CTUAA, NOBTOPAIOLLEr0 HACTPOMKM NOAXOAALLEro CTUNA C BO3MOMKHOCTbIO
ero MoanduKaLmnm 1 CoOXpaHeHMAa OPUTMHANbHOTO CTUASA.

B penaKktope cTunen oTobparkeHua: HAcTPoiKa BUAUMOCTU onpeaenseT TUM
oTobpaykaembix Ha BUAE 06bEKTOB. BO3MOMXKHO CHATb UM YCTaHOBUTb BCE Fa/IoYKM C
NMOMOLLbIO COOTBETCTBYHOLLEN KOMaHAbl KOHTEKCTHOTO MEHIO, Bbi3bIBAEMOrO NPaBoW
KHOMKOW MbILIX Ha 0AHOM U3 TUMNOB 06beKTOB. OTAE/NbHO HacTpanBaeTcs BUAUMOCTb
06BbEKTOB, BXoAAWMX B COOPKY (crpynnupoBaHbl Ans Tuna obbekTa «COHopKa»).
YpoBeHb geTanusauum onpeaennet xapakrep otobparkeHns BblbpaHHbIX 06BEKTOB
(MOXeT 6bITb AeTasibHbIM, YNPOLWEHHbIM, YC/IOBHbIM — XapakTep oTobparkeHus B
Ka)kAOM YpoOBHe JeTanv3auuMn 3aBUCUT OT TuNa Ob6bekTa, ANA KOTOpOro
NPOM3BOANTCA HAcTpoMKa). Tun, TONWMHA M UBET JIMHUIA, TUN U UBET LTPUXOBOK
HaCTpaMBaloOTCA ANA NPOEKUUM M ceyeHUa obbeKkTa U BAUAIOT Ha oTobparkeHue
06bEKTOB NpK NeyaTn 1 akcrnopTe (cm. noapasaen 7.3).
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| ZJ Crum otobpaxenns (] X
+ B s %
Hpoexum: Ceter
UWirpw L Uirpwcosku
Uger Tv User T Tonuy User T Uger
Ae Agto 0,50 Agto Ae Agto
A Aeto 050 Aeto 2 Aeto
A Asto )50 Aeto A Aeto
A Aeto 050 Aeto P Aeto
A Aero 050 Aero A Aeto
020 Aso
050 Agto A A
0,50 Asto
A A 050 Aeto 2 A
A Asto 0,50 Aero As Aeto
A Ao 050 Ao A aso
P Ao 050 Agro A g0
P Ao 050 Ao P g0
020 AeTo
As AsTo 050 g0 As AsTo
020 Aero
A A 050 Ao A A
A A 050 Agro A A
P A 050 Agro A A
A AeTo 050 AeTo AeTo Aeo
A A 050 g et aeo
A A 050 Ao et g0
A Ao 050 Ao et Asro
As AgTo 050 A As AsTo
A Asto 0,50 A A Asto
A Ao 050 Agro A g0
A Ao 050 A A asro
P Ao 050 A A g0
P Ao 050 A P g0
As AeTo 050 AeTo AeTo AeTo
020 AeTo
A A 050 Ao et g0
P e 050 Agro et g0
A AeTo 0,50 AeTo AeTo AeTo
020 Aero
A A 050 Ao et g0
A A 050 Ao et g0
050 gt
050 AsTo
0,50 AeTo
A Asto 0,50 Aero A Asto
A Ao 050 A et A
A Ao 050 A et A
P Ao 050 A et A
P Ao 050 A et A
ok o

MpPoeKTUPOBLLKK, co3aaBaBlmit LM (cm. pasgensbl 3-5), 3HaeT — KakMm TUMOM
06BbEeKTa CMOAENNPOBAHbI KOHCTPYKLUMM 34aHMA, OOBbEKTbI €0 MHXKEHEPHbIX CUCTEM
M T.A. N CMOXET MPOU3BECTU HACTPOMKY OTOOpPa)KEeHMA COOTBETCTBYIOLWMX TUMOB
06BEKTOB Ha BMAe 4yepTexa (Hanpumep, ANA HACTPOMKM OTODparKeHus Ha Buae
CBaMHbIX GYHAAMEHTOB bByAeT NpoM3BOAMTLCA HAacTPOoMKa oTobpakeHma ans TMNoBs
06BbeKTOB «COOPKM» N «Bankm» («KONIOHHbBI»), BXOAALWMX B COOPKY M MOAENUPYHOLLMX
cBato).

Mpn nocnepyrollem HaHECEHUM 0OO3HaYeHU U HeobxoaMMOM Ha YepTerke
nHpopmaumm (MmapkupoBke, cm. n. 7.2.5), KoTopble GopmMUpylOTCS NO AaHHbIM
MOJENN, TAKXKE BaXKHO Ha/IMYME Ha BUAE TOro TUna ob6bekTa, MHGOPMaLMA O KOTOPOM
AONXKHA BbITb YKAa3aHa Ha YepTexe.

245



5.1-0nAa Bcex cneuuanusauuii NPOEKTUPOBAHMUA BaXXHA BUAMMOCTb W
XapaKTep OTOOparKeHUA orpaxAatoWwmx KOHCTPYKUUIA — 06beKToB, GOopMUPYHOLLMX
KOHCTPYKTMBHYIO YacCTb 3@HWNS UM COOPYIKEHUA: CTEH, NEPEKPLITUM, Kpbiw, 6anok,
KOMIOHH, dyHAaMeHTOB, COOPOK U T.A.

Hanpumep, npy opopmMieHUN apXUTEKTYPHbIX PeleHnid BaXKHO noapobHoe
oTobpaKeHne MaTepuasioB  MHOFOCNOMHbIX  KOHCTPYKUMWA  (CTEH;  Kpbiww;
NEPeKpPbITU, B TOM 4UCNe NPUMEHAEMbIX NpUM CO3J4aHMM nupora nona) —
aBTOMATMYeCKoe OTobOparKeHMe LWTPUXOBKM MNO3BOIUT OTOOPas3UTb LUTPUXOBKM
MaTepranos, NPUMEHAEMbIX A1 MHOTOC/IOMHOM KOHCTPYKLUKN B MOAENN.

Mposkuma Ceuerne
BugumocTs YposeHs AeTanusaumm N Wirpuxosku N Lirpuxosku

Tan Tonwmma User Tun Uger Tan Tonuyma Lser Tun Lser

v V] Crermi Netansroe 020 Aeta Asto AsTo 0,50 Asta Asto Asto

V| Tparuusl maTepuana 0.20 Asto

Mpu odopMaeHNM NNAHOB 3BAKyaLUM LUTPUXOBKY A1 BCEN TONLMHbI CTEHbI Ha
BMAE MOKHO 334aTb B CTMU/Ie OTOOpPArKeHUs CNIOLIHYH, HE3aBMCALLYK OT COCTaBa
MaTepunanos cTeHbl. Mpn obopmneHnn pasaenos NOC TaKKe ANA CTEH M NEPEKPbITUIA
BO3MOMHO 334aTb LWUTPUXOBKU U TONLMHbI MHWUI, KOTOPbIE TONIbKO 0603HayaT 3TK
TUNbl 06HLEKTOB Ha BMAE M NO3BONAT aKLEHTUPOBATb BHUMaAHWE HA OPOPM/IEHHbIE
ceTu.

OTaenbHO HacTpavBaeTcA oTobpaxkeHue rpaHuy, maTepuana, KoTopoe npwu
onpefeneHHblX MPOEKTHbIX CAy4aaX WAW  peleHuAX No MOALENMPOBAHUIO
KOHCTPYKLUMI He TpebyeTca.

5.2—-Tpn odopmneHun yepTtexen pasgena npoekta «APXUTEKTYpPHbIe
peweHna» BaXKHa TaKXe BUAMMOCTb MOMELWEHUN (TaKXKe Kak M 4na NnaHoB
WHXXEHEPHbIX CUCTEM), XapaKTep OTOOpaXKeHUA NeCcTHUL, NAHAYCOB U OrpaxKAeHui
(co3paHHbIX B MOAEeM OAHOUMEHHBIMW MHCTPYMEHTAaMM); AeTaibHOE OTObpakeHme
OKOH M ABepen, NOKa3 IMHUIM UX OTKPbIBAaHUA. JIMHUM OTKPbIBAHUA OKOH U YPOBHMU
AeTtanusaunm ans asepen «YcnosHoe A» 1 «YcnoBHoe b» HacTpoeHbl B COOTBETCTBUM
c TpebosaHmammn FOCT 21.201-2011? (tabanua 7 ana asepeit u Tabaunua 8 4NA OKOH).

Mposkuma Ceuerne
BugumocTs YposeHs AeTanuzaumm N Wirpuxosku N Lirpuxosku
Tan Tonwpna Uger Tun Uger Tan Tonwpma Leer Tun Lser
v V| fepn Jetansros v | Her 020 Acte
020 Aete Aete Agto

V| KoncTpykums geepn Heraneroe 0,50 Asto Agro Asto
V| lnHna oTkpeisanna ¥npouenHoe — 020 Aeto
V| Cneg kauaroweroca noneTHa Yenosroe "A" L 0,20 Aete
020 Aeto

020 Agte

V| Cneg AnHuW oTKpbIBaHIA YenosHoe 'B

V| Cneg nonetha

! MNonHoe HauMmeHoBaHWe poKkymeHTa: OCT 21.201-2011 "Cuctema NpPOEKTHON AOKYMEHTauuu Ans

CTpouTeNbCTBA. YC/0BHbIE rpaduyeckne n3obpaxkeHus 31eMeHTOB 34aHUN, COOPYHKEHUN U KOHCTPYKLUMIA", MOAHbIN
TeKcT cebiiku: https://docs.cntd.ru/document/1200095687
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OTaenbHO HacTpamBaeTcA BUAMMOCTb U XapaKkTep oTobpaxkeHus npoemos (anA
NPOeMoOB B MePEKPbITUAX, KpbIWax, CMOAENMPOBAHHbIX C MOMOLLbIO UHCTPYMEHTa
«lMpoem»; AnAa cTeH, CMOAENMPOBAHHbIX MHCTPYMEHTOM «OKHO» nnn «isepb» 6e3
3aM0/IHEHMA NyTem YyKas3aHuA napameTpa «CTunb OKHa» uam «CTunb ABepu» B
3HAYEHUU KHET®).

5.3 — MNpn obopmaeHnn yepteken KenesobeToHHbIX KOHCTPYKLUMN:

Mpoektna Ceuenne
BuanmocTs ¥ poseric geTanzanm Narn Wrpuxoekn Tuarnn Wrpuxoekn
Tun Tonwuna User Tun Uger Tun Tonwpia Uger Tun Ueer
AKceccyapsl £o3AyK0E0A3 Yp oe 020 Agto Asto Aete 0,50 Aete Aete Agto
Axceccyspel TpyBonposoga Ynp oe 020 AsTo Asto Aeto 0,50 Aeto Aeto Asto
V| Apuaryprsic geTann i 0,20 Asto Asto Aeto 0,50 Aeto Acto Asto
V| Apuaryprisic wiacnua Yp oe 0.20 Agto Asto Aete 0,50 Aete Aeto Agto
> (¥ Banku Jit 0.20 AsTo Asto Asto 0,50 Aeto Aeto Asto
Berm it 0,20 AsTo Asto Aete 0,50 Aete Aeto AsTo
Bosayxosoas! Yp oe 0.20 Agto Asto Aete 0,50 Aete Aeto Agto
> [ fsepn leraneroe Her 020 AsTo
Aeranu sosayxosoas Yp < 0,20 AsTo Asto Aete 0,50 Aete Aete AsTo
Oerann Tpybonposoaa Yp oe 020 Agto Asto Aete 0,50 Aete Aete Asto
V| Konokme: Jit 020 AsTo Asto Aeto 0,50 Aeto Aeto Asto
> ] Kpsin it 020 AsTo Asto Asto 0,50 Aete Ao AsTo
> (V] Nermounisie dynaamens: it 020 Asto Asto Aete 0,50 Aete Aete Agto
V] Necrrnugt Jit 020 AsTo Asto Aeto 0,50 Aeto Aeto Asto
Nvvun mogen Yenosmoe
Ofopyacsanme Jit 020 Agto Asto Aete 0,50 Aete Aete Agto
V| Orpasaenna Oeraneroe
> [ Oxea Oeraneroe Her 020 AsTo
Ocoemnrenshsie npuops! it 0,20 Agto Asto Aete 0,50 Aeto Aete Asto
V| Manaycel Jit 020 AsTo Asto Aeto 0,50 Aeto Aeto Asto
> [¥] Nepexpermua it 0.20 AsTo Asto Aeto —— 050 Aste Aeto AsTo
Maacrmric it 0.20 Agto Asto Aete — 030 Aete Aete Agto
Mowmewenma [Jeraneroe Her 020 AsTo
V| Mpogms Oeransrioe Her 0.20 AsTo
CanuTapHo-TexHMLECKoE O Gopyacsanie Jit 020 Asto Asto Aeto — 030 Aeto Aete Asto
> (m| Cbopkn
> [¥] Crenw Jit 0.20 AgTo Asto Ato — 0% Aete Agte AgTo
V| Cron6usTeie pyraamenTe: it 020 Asto Asto Aete — 030 Aete Agta Asto
TexcTsl Mogenn YenosHoe
¥| TexHonermeckan apuatypa ¥np oe 020 AgTo Asto Agte — 0% Aste Agte Agto
Tpaccar
Toy6el ¥, oe 020 AsTo Asto Aeto — 050 Aeto Aeto Asto
Wrpuxoekn Meaenn Yenoaroe
Snexrpusieckiie murim ¥p oe 020 Asto Asto Asto — 050 Aeto Aeto Asto
3neKTpUECKNE pacnpeARTHTEBHEIE WTE | [} 020 AsTo Asto Asto — 050 Aeto Ao AsTo
3NEKTPOYCTaHOEOH HEIE H3ARNA it 0,20 AgTo Asto Aete — 030 Aete Aeto Agto
e Jit 020 AsTo Asto Aeto — 050 Aeto Aeto Asto

0K OTmenHa

5.3.1-an8 onanybouHbIX uYepTerkeil MOHOJIMTHbIX KOHCTPYKLUUM BaXKHbI
BMAMMOCTb U XapaKTep O0TObparkeHMa 06bEKTOB, KOTOPbIMU BbIIN CMOAENNPOBAHbI
HecyLline KOHCTPYKLUMWN: BaNKK, KONOHHbI, IEHTOYHblE PyHAAMEHTbI, IECTHUUDI (Te,
KOTopble 6blAN co34aHbl B MOAEIN UHCTPYMEHTOM «JlecTHUUa»), orpaxaeHus (Te,
yto OblAM  CO34aHbl B  MOAENUN WHCTPyMeHTOmM «OrpakaeHue»), naHAaychl,
NnepekpbITUA, NPOEMbl, COOPKM, CTeHbl, cTonbyaTtble ¢yHAAMEHTbI, BO3MOMKHO
3N1EeMEHTbI — MOAENMPYIOLLME KOHCTPYKLUUKN YHUKaNnbHOM dopmbl (cm. n. 4.2.1).

5.3.2 — anA yeprexKeit apMmMUpPOBaHUA (CM. HACTPOMKY COBMECTHO C NapaMeTpPoM
BMAA «Bu3yasnibHbIN CTUAbY» B 3HaYeHUU «KapKac»), Kpome rpaHunL, KOHCTPYKTUBHbIX
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3/1IeMEHTOB, HaCcTpaMBaeTCcA BUANMMOCTb M XapakTep oTobpaxKeHuAa ANs Takux TUNoBs
OOBbEKTOB KakK:

«ApmaTtypHble aetanu» (OTAeNbHble apmaTypHble CTEPXHU B MOAENN WM
cbopKe, a TaK¥Ke UCnosibayemMble ANA aBTOMAaTU3MPOBAHHOrO apMMPOBAHUA B BUAE
napameTpUYecKMX CeTOK W KapKacoB, CM. nogpasgen 4.2), ona KoOTopbIX Mpwu

YNPOLWEHHOM YPOBHE [AeTasn3auuM MoKasaHa OCb CTepXKHA, Npu AeTaslbHOM —
rPaHULbl CTEePXKHA. B cnydyae oTobparkeHUs aBTOMATU3MPOBAHHOIO apPMMPOBAHMUS
npu ynpoweHHOM YPOBHE AeTanM3auun MoKasaHbl KpaliHUEe CTEPXKHU U CTEPXKHMU,
ob03Hayaemble NpU CMeHe LWara PacknagKkn apmaTtypbl No rabaputam KOHCTPYKLUM.

«ApmaTypHble n3aennsa» (CeTKM 1 KapKacbl, HACTPOEHHbIe B CTU/Ie OTOBpaxKeHuA
«ApmaTypHble M3genna» U NpuMeHAemble NpPU NapameTPUYecKoM apMUPOBAHUM
KOHCTPYKUMA C MNOMOLWbI CTUNEerM apmMupoBaHMsA cnocobamm apmmpoBaHMUA
«PacknagKa ceToKk uUnM KapKacoB», cM. noapasaen 4.2), Ana KoTopbIX COXPaHAKTCS

NPUHUMNbI, MNPUMEHAeMble NpW  YPOBHAX AeTanusauum  «[letasibHoe» U
«YnpouieHHoe» K apmaTypHbiM geTtanam. lNpun ypoBHe petanusaumnm «YcioBHOe»,
oTobOparkeHne CeTOK OCYLLLECTBNAETCA B COOTBETCTBUM C YCNOBHbIM 0603HaYeHMeM Mo
rOCT.

«TexHonorMyeckas apmatypa» (nNpumeHaemas npu  MNapameTpUYecKom
apMMPOBAHUN NEPEKPLITUIA C MOMOLLBIO CTUAA AaPMUPOBAHUA, TaK Ha3blBaemMble
«NATYWKKUY»), AN KOTOPbIX COXPAHAKTCA MPUHLMUMbI, NPUMEHSAEMbIE NMPU YPOBHAX
Aetannsaumm «JetanbHoe» n «YNpoLlLeHHoe» K apMaTyPHbIM AeTansam.

LiBeT apmaTypHbIX CTEPXKHEN, MPUMEHAEMBIX KaK NPU NapaMeTPUUYECKOM, TaK U
NpwW N0/b30BaTENbCKOM apMUPOBAHUMN, TaKKe KaK U AnA apyrnx o6bekToB mogeny,
npM aBTOMATUYECKOM HACTPOMKE LBeTa Ha BuAe onpeaensercs no LUBETy TOro
MmaTepuana, KOTopbl Ha3HAYEH CTEPXKHIO (cm. n. 4.2.4).

5.3.3—npu 00GOPMNEHUM CXEM PaACMONIONKEHUA U yepTexen COOPHbIX
’Kene3ob6eToHHbIX KOHCTPYKUMIA  HacTpamMBaeTca BUMAMMOCTb W XapakTep
oTobpakeHns (B YaCTHOCTU, ANA FPaHML, MaTepuanoB) TeX OOBLEKTOB, KOTOPbIMMU
6bl I CMOAENMPOBAHbI KOHCTPYKUMKM (4aCTO A5 3TOrO MOMKET ObiTb MCNONb30BaHa
cbopka).

5.4 — Ona yepTexken pasgena « KOHCTPYKUUM MmeTannnyeckue» HacTpamBaeTca
BMOMMOCTb M XapaKTep oTobparkeHnsa cOOpoK M BXOAAWMX B HUX TUNOB OOBEKTOB,
KONIOHH, 6aN0K, NNaCTUH U ApYyrMx HeobxoaMMbIx 06BEKTOB (HaNpUMmep, apMaTypPHbIX
aetanen).
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Mpoekta Ceuenne

Bugimocts ¥posers aeTanmzanum N Wirpwsomkn Nan Wirpwsoskn
Tan Tonuyna User Tan Ueer Tan Tonwpra Leer Tan Ueer
yapst sosaykos0as v 020 Ao Asto - 050 AeTo Aero Ao
Akceccyspel TpyBonposoa ¥ oe 020 o AsTo et — 050 heTo feTo feto
Apmatyprsie geTanu i 020 et AeTo Aero —_— 050 feTo Aero Aato
ApaTypHsIe uagen ¥ oe 020 o AsTo BT — 050 - feTo Ao
> V] Bankn Yenoaroe I 2 Asto Asto Asto 0,50 Acto Acto Asto
Bewm o6op i 020 et AeTo Aero —_— 050 feTo Aero Aato
Bosyxosomsl Vnp oe 020 o Asto eTo — 050 heTo feTo Ao
> [ fsepn Hevaneroe Her 020 et
Jevann sosayxosoas Yap oe 020 Aaro Asto - — 0% AeTa Aero Ao
[levann ToyBonposoas ¥ oe 020 Hato AsTo e — 050 heTo feTo feto
¥| Konowwe: Yenoanoe — 0 Aato AeTo Aero —_— 050 feTo Aero Aato
Kpsiwn n 020 o AsTo BT — 050 - et Ao
R — 4 020 o AeTo hero 0,50 Aeto heto eto
> [ Necrrmus i 020 et AeTo Aero 0,50 feTo Aero Aato
J—— Venosmoe
Ofopyacsanme 4 020 o AsTo hero — (050 Aeto feto emo
> ¥] Orpaxaenna Levanerioe
Okma Nevaneroe Her 020 femo
Oceemnrenshsie npnEop! 4 020 o Asto hero — (050 AeTo heto amo
> [ Nanayce i 020 et AeTo Aero —_— 0% feTo Aero Aato
> [¥] Nepexpoiun b 020 fsro Asto - —— 050 e A A
¥| Mascrumes 1 020 o AsTo feTo — a5 - eTo Ao
Nemewenna Oevaneroe Her 020 AaTo
V| Mpogu: Nevanuroe Her 020 Ao
CamurapHo-Texniueckos obopyaosanme | [l 020 o AsTo et — 050 AeTo et o
> M| Coopkmn
> [ Crenm I 020 Ao Asto oo — 0% = A A
CronBuatsie dyHpamenTel 1 020 o AsTo feTo — 050 AeTo feTo Ao
oK Omuens

YpoBeHb pgeTanusaumMm Ana 6anoK M KONOHH «YcnoBHoe» oTobparkaer
CTaHAapTHble yCNoBHble 0603HayeHuA (CPeaMHHbIMU NUHUAMW, @ HEe NUHUAMMU
rPaHMUL, KOHCTPYKLMI, KaK Npu AeTa/ibHOM OTObpaXKeHUn) Ha CXeme PacnosioKeHun
ANA CTaHAAPTHbLIX KaTeropui CTUIA KONOHHbI U BanKu: AByTaBpa, LWBennepa, yrosaka
nT1.4. Monb3oBaTeNbCKNe cevyeHns, co3gaHHble B pegaktope «Mpoduam» B yCN0BHOM
oTobparkeHnn byayt ob603HauyeHbl BHELHUM MOJIOKUTE/IbHBIM KOHTYPOM nNpoduns
(co3paHHbIM MHCTpymMeHTOM «KOHTyp» B pepaktope «Mpoduan»). MokeT 6biTb
NPMMEHEH NpPU 0POPMIEHUM CXEM PACTO/IONKEHMUA METAINTIOKOHCTPYKLINA.

5.5-/[1na opopmneHna akCOHOMETPUYECKUX BMAOB U YepTexKel BHYTPEHHUX
MHXXEHEPHDbIX CUCTEM 34aHUA WU COOPYXKEHUA, KPOME HACTPOEK BUAMMOCTU WU
XapakTepa oTobparkeHua TMNoB o6bEKTOB, NpMBEAEHHbIX B ware 5.1, Ba)KHbIMM
HacTPOMKaMW ABNAETCA onpeaeneHMe BUAMMOCTM U XapaKTepa oTobparkeHus
cneuyanbHbIX TUNOB 06BHEKTOB, KOTOpble BblM NPUMEHEHbI NPU NPOEKTUPOBAHUM
KaXK40M OTAEe/IbHOW UHMKEHEePHOMN cucTemMbl B UMPpPoBOM MHGOPMALMOHHON MOAENN.

Ona TpybonpoBOAHbIX CUCTEM 3TO: aKceccyapbl TpybonpoBoaa, AeTanu
TpybonpoBoaa, obopyaoBaHMe, CaHUTApPHO-TEXHUYECKoe 0bopyaoBaHMe, Tpacchl,
Tpy6bI (Yalle Tpacchl usu TPyObI).

[Ona BO34yXOBOAHbIX CUCTEM: aKceccyapbl BO34yX0BOAad, BEHTUASALMOHHOE
obopyaoBaHMe, BO3A4YXOBOAbI, AeTanM BO34yXO0BoAa, Tpacchl (Yalie Tpaccebl uau
BO34yX0BOAbl).
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[ONA 3NeKTPUYECKUX CUCTEM: OCBETUTE/IbHbIE MPUBOPbI, TPACCHI, SNEKTPUYECKUE
NMHUM  (Yawie  Tpaccbl  UAU  3NIEKTPUYECKME  JINHUK),  SNEKTpPUYecKue
pacnpefenntesibHblie LWNUTbl, 3/IEKTPOYCTaHOBOYHbIE W3AENNA, 3N1eMeHTbl (ecau
KOMMOHEHT MHMKEHEepPHOM cuctemMbl Bbl1 MPUBHECEH B MOAE/Nb B BUAE TPEXMEPHOM
TBEPAOTE/IbHON MOoAeNNn).

Mposkuna Ceuenne
BugumocTs Vposens AcTanmsaLn Murinn Wrpuxoskn Tuarn Uirpuxoskn
Tun Tonwnra Uger Tan Uger Tan Tonwuma Lser Ton Lger

0,50 Asto Asto M Uepreii

V' Akceccyaps! Bo3ayxos0aa Jnp . 020 Asto Asto Asto
0,50 Aeto Aeto M Ueproii

Axceccyapsi TpyBonposoaa p 0,20 Asto Asto Asto
0,50 Aeto Aeto M Uepuit

Apuaryprsie acTann Yenosroe 0,50 Asto Asto Asto

0,50 Aeto Aeto I Yephuiii

Apmaryprisie nsaenna C 0,50 Asto Asto Asto

HacTpoitka ypoBHs aetanusaunm ans obvektos MOC npeaycmaTpuBaert:

«YnpoluieHHoe» 0TObparkeHMe — yNpPOoLLEHHbIM YPOBEHb AeTaIn3aunmn 06 beKTOB
UM,

«YcnoBHoe» oTobpaskeHue — B cooTBeTCcTBMM C npaBunamu YIO (ycnosHo-
rpapumyecknx  obo3HayeHuin) n3o0bparkeHumn CMMBO/IOB, ob603HavaroWmx
COOTBETCTBYHOLME KOMMOHEHTbl MHXXEHepHOM cucteMbl (Macwtab o0603HayYeHui
3aBMCUT OT NapameTpa Buaa «MacwTtab suaa»)t.

«CnmBONIbHOE» OTODparkeHMe — B CTPOromM COOTBETCTBMM € npasunamu YO
n3obparkeHnn, macwtaba n paamepos cMMB0O/10B, 0603HAYaOLLIMX COOTBETCTBYHOLLMNE
KOMMOHEHTbI MHXEHEePHOM CUCTEMBI.

6 — MapameTtp «PunbTp» NO3BONAET MNPUMEHUTb pPaHee co3daHHbIN (ans
NPUMEHEHMA B MOAENN UK cneumndPpuKaummn) Manm cosgaHHbi Ans NpUMEHEHUs Ha
yepTexe GunbTp AnAa otobpakeHna Ha BUAE TONbKO OTODOpaHHbLIX MNpaBUAaAMMU
dunbTpaunm obbekToB (NnoapobHee 0 NpaBUNax HACTPOMKKM dunbTpa cm. n. 2.4.6).
Onpepenser HaCTPOMKY BMAMMOCTM OOBEKTOB HaA 4epTerke B COBOKYMHOCTU C
napameTpom «CTuab OTOOParKEHUA» U FTPAHULLAMW BUAMMOCTH.

7 — NapameTp «CmelieHne NNOCKOCTU ceyeHna». ITOT NapameTp onpeaenser
BEPXHIOK TPaHULYY BUAMMOCTWU, OTCYUTbIBAEMYIO OT MJIOCKOCTU YPOBHSA, KOTOPbIN
npuUMeHeH ana suaa. MoxKeT UMeTb MOJIOKUTEIbHOE AN OTPULLATENbHOE 3HaYeHue.
3aaaeTcA TONbKO A5 BUAa YPOBHA. M3HayanbHO ero 3HayeHue paBHO 3aJaHHOMY A8
YPOBHA B MOZE/IN, HO Ha Ka)kAOM BuAe MOXKeT bbiTb NpMmeHeHO cobCcTBeHHoe

1 Cnepyet 06paTuTb BHUMaHMe Ha OTOBpaskeHWe YKNOHOB TPYBOMNPOBOAHbLIX M BO3AYXOBOAHbLIX CUCTEM Ha
aKCOHOMETPUYECKUX BUAAX: GAaKTUYECKM HA BUAE YKIOH byaeT oTobpakeH Ana Tvna obbekTa «Bo3ayxoBogbl» UM
«TpybonpoBoabl» (TaKKe Kak U B MOLENM), @ TaK¥Ke Pa3MELLEHHbIX Ha Tpacce AeTanei M akceccyapos, Npu ypoBHe
AeTanmsaunm «YcnoBHoe».
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3HavyeHne OaHHOro napameTpa (He noB/aAVAET Ha cmelleHne nJaOCKOCTU cevyeHunAa B
Mmoaenn n Ha Apyrmx Buaax aToro ypoBHA Ha qepTemax).

8 —MNapameTp «YpoBeHb rNYy6UHbI BUAUMOCTU» — ONpeaenaeT HUKHIO
rPaHuLYy BUAMMOCTM OOBEKTOB MOAENN — HUMNKHUN BUAMMbBIN YpOBEHb. 3a4aeTcs
TONbKO A1 BUAa ypoBHA. M3HayanbHO ero 3HayeHMe paBHO 3a4aHHOMY A5 YPOBHA
B MOZE/IN, HO Ha KaXK[OM BMAE MOMKET ObiTb NPUMEHEHO COBCTBEHHOE 3HAYeHue
[laHHOro NapameTpa (He NOBANAET Ha CMeLLEeHME NIOCKOCTU CeYEHUS B MOAENN U Ha
[PYrMX BUAaX 3TOro YPOBHSA Ha YepTexKax).

9—OT YypOBHA, 3a4aHHOrO NapaMeTpom «YpPoBeHb TNYBUHbI BUAUMOCTMY,
MOMKeT bbITb onpeaeneHa eue 6onbwan (Npy 3a4aHUM 3HAYEHUA C MUHYCOM) UK
MeHbLLan rybuHa (Npu 3a4aHMM 3HAYEHUA C NaCOM) napameTpom «CmelleHue
NAOCKOCTU TNybuHbI BUAMMOCTM». 3adaeTcA ANA BUAA YPOBHA M paspesa.
M3HayanbHO ero 3HayeHue paBHO 3alaHHOMY AN YPOBHSA U paspesa B MoAenu, Ho
Ha KaXAOM BMAE MOXeT ObiTb NPMMeHeHO CcOb6CTBEHHOE 3HayYeHue AaHHOro
napameTpa (He NOBAUSAET Ha CMeLLLEHME NOCKOCTM rYyBMHbI BUAMMOCTM B MOAENN U
Ha ApYyrux BMAax 3TOro YPOBHA WAWM paspesa Ha 4yepTerkax). Ona Buaa paspesa
CMELLeHNe NNOCKOCTU TNybuHbI BMAMMOCTM 33[aEeTCH B TOPWU3OHTA/IbHOM, a He
BEPTMKA/IbHOM HanpaB/ieHUMN.

10 — FpaHuUbl BUMAUMOCTU, KOTOPble MO3BOJIAT OrPaHUYUTb BUAUMOCTb
onpeaeneHHbIX 06beKTOB Mmoaenun npssmoyronbHon obnactbio. C NOMOLLbIO FPaHUL,
BUAMMOCTN, B COBOKYMHOCTU C HACTPOMKAMWU APYyrnx napameTpoB (B 4aCTHOCTH,
MaclwTaba B1aa), BO3MOXKHO co34aTb Ha OCHOBE BUAA YPOBHS GpparMeHT naaHa unm
y3€e/1, Ha OCHOBE BMAA pa3pesa — y3e/ CONPAXKEeHMA KOHCTPYKLUUNA.

¢ UHCTpyMmeHT «AKCOHOMETPUYECKUIA BUAY.

[nsa 6onee HarnAZHOro oTobparKeHNA apPXUTEKTYPHOTO PeLLEHMA NN CNOXKHOIO
KOHCTPYKTMBHOTO Y3/1a, MOHTaXHOM CXEMblI, a TaK»Ke 414 BbINOJIHEHUA HOPMATUBHbIX
TpeboBaHUI NO M300pPaArKEHUID WHMKEHEPHbIX CUCTEM 34aHUA, B rpadmnyeckom
pefaKTope CyLLecTByeT BO3MOXKHOCTb Pa3MeCTUTb Ha YepTeKe akCOHOMETPUYECKNI
BnA umdppoBoin MHPOPMaALUMOHHOM MOAENMN.

C NnOMOLLLbIO AAaHHOMO MHCTPYMEHTa BO3MOXHO MOJYYnTb U3 Mmogenn ntoboi us
aKCOHOMETPUYECKMX BUAOB, KOTOPbIE OMMUCAHbI B MEXIocy4apCTBEHHOM CTaHAapTe
eOVUHOM  CUCTEMbl  KOHCTPYKTOPCKOM  AOKYMEHTauum  «AKCOHOMETpUYEcKue
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npoekumn». Kak npaBuio, akCOHOMETPUYECKNE NPOEKLUN TPyOONpPOBOAHbIX CUCTEM
(ceTeihi BOAOCHAbXKeHWs U  BOAOOTBEAEHWMA) BbLIMOJAHAKT B  KOCOYIrO/1bHOM
GPOHTANbHOM U3OMETPUN C NEBOMN CUCTEMOMN Ocel. [lonycKaeTca BbIMOAHATb CXEMbI B
NPAMOYro/IbHOM M30METPUYECKOM NpoeKunn 6e3 nckaxkeHua no ocasm X, Y n Z. B
nporpamme Renga MOXKHO NoAy4YnTb 44 yHUKanbHble NpoeKkunn. N n3 Kaxkgoro suaa
TAaKOW MNPOEKUMN BO3MOXKHO CHOpPMMPOBATbL pPas3/INYHbIE CXEMbI, YMNPaBAATb
BUAMMOCTbIO U YPOBHEM AeTann3aunm 06 beKkToB Ha YepTerKe, HakNaabiBaTb GUALTPbI
M NONyYaTb OTAENbHbIE Y31bl NN GParMeHTbl 34aHUA.

OnpepeneHve napameTpoB aKCOHOMETPUYECKOro Bupaa MpoucxoamT B
COOTBETCTBUM C MPaBUIaMn U PeKOMeHOAaUuMAMMU, NpUBeaeHHbIMU ANA UHCTPYMEHTA
«Bua».

&l Maisonette (Tonbko utetye)* - Renga - ABToHOMHaA paboTa - X

3DBua ¥ | OBospesatens npoekra % | Axcomomerpucckan cxema TI-T2 % | +

MapameTpbil, KoTopble npUMeHsTCA TONbKO npwu HacTpoliKe
aKCOHOMETPUYECKOro BMAa:

1-Napametrp «TuUn nNpPoOEKUUM»: U3OMETPUYECKaas WUAM AUMeTpuYecKaa C
onpeaeneHHbIM rpaycom.

2 —Mapametp «Bua mopgenu»: cnepeau, cnpasa, cnesa, c3aan. Cm.
pacnosioxeHue UMM oTHocuTenbHO ocelt npoekTa Ha 3D suae (n. 3.2).

3 — MapameTp «OpueHTauUA aKCOHOMETPUYECKUX Ocen». 3aaeT HanpaBaeHne
HabnogaeMoro nNoBopoTa ocer (NpaBbli — MO YacOBOW CTPEsIKe, NEeBblA — NPOTUB
4aCOBOW CTPEJIKM).
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e UHcTpymeHT «O6beKT».

1 — Napametp «Mapka». [ns Toro 4tobbl NONY4YUTb BUA OTAENBHOIO O6BEKTA
Mmoaenn, cbopKkm MM cocTaBNstoWEen COOPKN Ha YepTeKe NpeaHasHauYeH MHCTPYMEHT
«O6bekT». OCHOBHOMW €ero ocobeHHOCTblO SBASETCA TO, 4YTO BKMA OO6bBEKTa
onpeaensercA MO MapKe, 3afaHHOW ANA OAHOMMEHHOro napameTpa ObObekTa
Mmoaenun, cbopku nnum coctasnatolLen cbopkn (obpalieHne K coctasnatollemy cbopky
06BEKTY TaK¥Ke NPOMCXOANT MO MapKe, Yepes ABOETOUME NOC/Ie MAapPKK COOpPKK).

& Workshop (Tonbko utere) - Renga - AeToHomHas paborta — X
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MoMMMO NapameTpoB, XapaKTepPHbIX ANA BUAA YPOBHSA, pa3pesa uan dacaga Ha
yeptexke (cm. MHCTpyMeHT «Bupa»), Bua obbeKTa o0b6nagaeTr CcoH6CTBEHHbIMU
napameTpamu, KOTOpble MO3BONAKT HACTPOUTb U3 OAHOro BMAa M 06WMA BUA,
obbeKTa U BUAbI €ro CeYEeHUN:

2 — NapameTtp «Bug obbeKkra». OnpeaenseTt HanpasaeHUe B3rnAAa Ha 0ObEKT
(cm. mecTHble ocn 0b6beKkTa UM cbopkm).

3 —MapameTtp «CmelwweHUe NNAOCKOCTU cedyeHUA». [10 yMOYaHUIO NAOCKOCTb
CeYeHMA yCTaHOBNEHA Ha BaunXKHel rpaHM ob6beKkTa No BbIGBPaHHOMY HanpaBAEHULO
B3rnaga. M3ameHeHue 3HayeHMA CmelLaeT MNAOCKOCTb CeYeHMA MO HanpasBieHUo
B3rnaga.

4 — NapameTp «CmelyeHUe NNOCKOCTU FyBbUHbI BUAMMOCTUY. [10 YyMONYaHUIO
NMNOCKOCTb TNYOMHbI BUAMMOCTM YCTAHOBJIEHA HA AasibHEW [PaHW 0bOBEeKTa no
HanpasB/ieHUo B3rnaga. MIameHeHWe 3HadyeHuA NPUBAUNKAET NAOCKOCTb FAYOUHbI
BUANMMOCTU K BAANMKHEN rpaHM obbekTa.

Mpu odopmneHnmn YyepTexka BO3MOKHO MCNO/Ib30BaTb HAZIOXKEHUE HECKONbKUX
BUAOB APYr Ha ApYra, NPy BOSHMKHOBEHWM TaKOM HEODBXOAMMOCTH.

OnAa HaHeceHMA pa3mMepoB M O0OO3HAYEHUM Ha uYepTexe MNPUMEHADTCA
CNeuMann3mpoBaHHble MHCTPYMEHTbI, paboTa C KOTOpPbIMM paccMaTpuBaeTca ganee
(n.7.2.5).

ba3oBble N310KeHHble 3HAaHUA O pa60Te C BUAaMMN Ha 4HepTekKax npmneeaeHbol B
BUAeOposIKe «AKCOHOMETPUYECKME BNObI U MPOEKUUN HA YepTeXKe» 1

7.2.5 0603HauYeHUA U UHCTPYMEHTbl 0POPMNIEHUA YepTeXKa

e 0603HaueHuA oceit n paspesos.

O603HayeHMa ocell U pa3pe3oB MOryT ObiTb NepeHeceHbl M3 moaenu (cm. n.
7.2.3) C NOMOLLbIO COOTBETCTBYIOWMX UHCTPYMeHTOB «O603HauyeHue -> Ocb» unu

! MonHbIl TekeT cebikm: https://youtu.be/F8vidyfQNFw?list=PLnWnOI4mleQ7Rupm8j3LzpFO3Nic42HID
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«0b603HayeHne -> Pa3pes3» npu Bbibope cnocoba NocTpoeHUa «ABTOMATUUYECKM MO
BUAY».

@i House (Tonbko utenme)* - Renga - AeToHOMHas paboTa — X
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O603Ha4yeHUs ocer U pa3pe3oB MOryT ObiTb HaHeceHbl B BUAE OTAE/NbHbIX
00603HaYeHU, He CBA3AHHbIX C MOAENbIO (B 3TOM C/lyYae, NPU U3MEHEHUN Ocel U
pa3pe3oB B MOoAeNU, U3MEHEHMA He 0TOOpas3AaTca Ha yepTexke). ITo noTpebyetcs,
Hanpumep, Npn opopmneHnn paspesa obbekTa.

& Workshop (Tonsko urenne) - Renga - AsToHOMHas pabota = X
3DBua * | Gepad-d x | Kononrer Kia-1, k-2 |+
mbhBa

T¢1200-6400
1200-800
1200-8400
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L4 PaBMepr U BbICOTHbIE€ OTMETKM.

Pasmepbl, TakXKe Kak 0603HayeHMA ocell N paspesos,
MoryT ObITb NepeHeceHbl Ha BWUA 4YepTexa W3 MOAENU
(Hanpumep, pasmepbl 34aHMA UAM COOPYXKEHMA MO OCAM;
Apyrve pasmepbl He pekomeHayeTcA ocTasnATb Ha 3D Buae
MOLEeNN ANA WUCNONb30BaHMA B KayecTBe OMOPHbIX MNpwu
0bOPMNEHNN YepTeXKEN, TONbKO ANA NPOMEKYTOYHOro
obpasmepuBaHus, cm. n. 2.4.3). Ana 3TOro NPUMeHAEeTCA TIn
pasmepa «ABTOMATUYECKM no Buay». [lpun 3Ttom, ecau
pa3mepbl B MOAENM NPUBA3AHbI KOPPEKTHO (TOYHO K rpaHam
M yrnam Ob6DBEKTOB), TO NPU U3MEHEHWUW MOJIONKEHUA WU
rabapmMtoB OOBEKTOB B MOAENM, PA3Mepbl Ha 4YepTexke
aBTOMATUYECKMN NepecTpoATCA.

BONbLWIMHCTBO pPa3mMepoB [A0/KHbI  6biTb  BblGpPaHbI

noAaxXoAsLLErO TMna (nnHenHbIN, AVaMeTpasibHbIN,
paguvanbHbiiA, yrnoBon) ana obopmaeHUs onpeaesieHHoro
BMAA Ha yepTerke, C 0b6A3aTeNibHbIM YKa3aHMEM MmacwTaba
TOro BMAa, Ha KOTOPbIA HAHOCUTCA pa3mep. Toraa Ha yepTexe
6yayT oTobpaxeHbl KOPPEKTHbIE

3Ha4YeHNA pPa3mepos

ob6beKkToB Moaenu.

3HaueHMe pasmepa MOXKET bbiTb U3MEHEHO (BBeAEHO C
KNaBMaTypbl, a He onpeaeneHo aBTOMATUYECKN U3 MOAENM),
Ana atoro TpebyeTca yKasaTb napameTp «Tun 3HayeHuA
pa3mepa» - «TeKcT». PekomeHAayeTca B3BelleHHO NPUMEHATb
laHHYI0 BO3MOHOCTb.

WMHcTpYMEHTEI

b T

MapameTpel

A | 3Hauenmepas -

| Tun sHayenna pasmepa |

—F T

wrl

ELl Maciutab pasmepa |

i | 1:100 v
FF 14 Tl

15

1:10

1:15

1:20

1:25

1:40

1:50

1:75

1:100

Ha paspesax u ¢acagax CylwecTByeT BO3MOMKHOCTb HaHecTU «BbICOTHYtO

OTMETKY». 3HayeHune BbICOTDI 6YAeT 0To6pa>|<eHo Ha OCHOBE AaHHbIX moadenn no

BMAY.

[nsa 3Toro Heob6xoAMMO 3HaTb YPOBEHb HYNSA M OT HEro BecTU NOCTPOEeHUEe

BbICOTHOM OTMETKW, TaK¥Ke VYKa3aB HYXHblM macwTab BbICOTHOM OTMETKMW,

COOTBETCTBYEOLLI,VII\;I MaCLLITa6y Bnaa. PEKOMeH,CIIYETCFl CBOAUTDb BCe BbICOTHbIE OTMETKU

B OZHY U3Ha4a/IbHYI TOUYKY NOCTPOEHMUA (HyNeBYO OTMETKY) ANs OAHOro BUAa.
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& House (Tonbko utenme)* - Renga - AsToHOMHas pabota
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e MapKunpoBKa 06bEKTOB.

C nomouwbio MHCTPYMeHTa «MapKep» MOXHO BbIBECTU Ha 4YepTe)k 3HayeHue
noboro artpubyrta, KoTopbim 06nagaeTr o06beKT (napameTpa, pacyeTHOMU
XapaKTepPUCTUKMN, CBOMCTBA, CM. Nn. 2.2.2, 2.4.5).

AkcoHoM

2110x2.2
/B 4

#50x18 J

oghos| o NeE08
o10:22/

1 — B wabnoHe Kaxkaoro HOBOro NPOEeKTa HAaCTPOEH CTaHAAPTHbIN Habop cTunen
Ana  onpeaeneHns  Haubonee  4acto  NPUMEHSEMOM  MapPKUPOBKM  Mpu
NPOEKTUPOBAHUN 343aHUN U COOPYKEHUN (MAaPOK KOHCTPYKLUMIA, NOMELLEHWNI, TUNOB
NMONOB, OKOH, apMaTypbl, YKNOHOB MHXEHEPHbIX ceTei, 06opyaoBaHMA U MHOrOro
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Apyroro). 9ToT Habop MOMKeT ObiTb paclMpPeH WAN U3MeHeH. PekomeHayetcs
HaCTPOWUTb 3TOT Habop B Wab/IoHax MPOEKTOB OpPraHU3aLuun.

2 — Kaxkablh CTUNb MapKepa MOKET coaepKaTb HeEOrPaHNYEHHOE YMCIO0 CTPOK C
onpeaeneHHbIMK aTpubyTamm o0b6bEKTOB. B cBOO ouepeapb, AaHHbIe CTPOKU MOTyT
dbopmmnpoBaTb KaK OAHOCTPOUHbLIM, TaK U MHOTOCTPOYHbIA Mapkep. JobasneHwue,
yOanNeHne M U3MeHeHMe nopsaKa CTPOK OCYLLECTBAAETCA COOTBETCTBYIOLLMMM
KOMaHZaMu pefaKkTopa CTUAen UAM U3 KOHTEKCTHOrO MEHH0 CAaMOM CTPOKM.

Ona onpeaenenua atpmbyTta, popmupytowero mapkep, HeobxoaMmo yKasaTtb
TMN o0b6beKkTa, MHPOpMaLUMA O KOTOPOM OyaeT 3amMapKMpOBaHa Ha 4YepTexke, ero
MapKUPYeEMbIA aTpubyT, U, npum HeobxoAMMOCTU, eAMHULbI WU3IMEepPeHus C
KO/INYeCcTBOM APOOHbIX 3HAKOB NapameTpa.

Mons npedukc n cydpdmKc 0TBEYAIOT 32 NOSCHUTENIbHYIO MHPOPMALMIO K MapKe,
a TakXe 3a popmMMpPoOBaHME HOPMATUBHOIO BMAA MapKW. [ BOMHbIM LLENYKOM MbILLM
no AaHHOMY MOJI0 aKTUBMpPYETCA BBOA TeKcTa ansa cyddumkca nnam npedumkca, Bbi3os
NPaBoON KHOMKOM MbILIN KOHTEKCTHOTO MEHIO NMO3BO/IMT MUCMNO/b30BaTb 0603HAYEHUNE
13 CTaHAapTHOro Habopa.

Mo YMOANYaHUIO TEKCT MapPKM OyAeT pacnosioKeH Ha KOHLUE BbIHOCKM.
CyliectByeT BO3MOMKHOCTb BblibpaTb Apyroi Tun pacnonoxkeHus. MNone «KoHel,
CTPOKU» onpegenset byaeT N OCYLLECTBAATLCA Nepexos Ha HOBYHO CTPOKY noc/e
BblBOAA 3HayeHWs aTpubyTta (npu 3HadeHun «[a») wam Ke mapkep 6yaet
KOHCTPYMPOBATbCA Aa/blue B CTPOYKY (Npu 3HaYeHnn «HeT»).

3 — MNapameTpbl 0603HaYEeHMA MapKepa BKAOYAOT B cebsa «CTunb mapKepa»,
BUA, TIMHUN BbIHOCKM, @ TaKXKe OPUEHTALUIO, BbipaBHMBAHWE N CTUNb TEKCTA.

4 —MNpu BblIBOpe 3HAYEHUA CTUNA MapKepa «[o yMOAYaHUIO», Ha BUAE YPOBHA
nnn obbeKkTa byaer oTobparkaTbCA 3HayeHWe napameTtpa «Mapka», 3aAaHHas
nonb3oBaTenem B MOAEeNn Ans onpeaeneHHoro obbekra. Mpun oTCyTCTBUKN 3HaUYEHUA
AAHHOro aTpubyTta nnm camoro atpubyTta y o6bekTa, BblIbpaHHOro Ha BUAE, MapKep
BbIBEAET 3HAUYEHME «?». ITO 3HAYUT, YTO C/IeAyEeT OTKOPPEKTUPOBATb CTU/Ib MapKepa
WU 3aN0NTHUTb 3HAYeHMe LeNeBoro aTpubyTta B Moaenu, ecnv atpmubyT 3afaH B cTue
MapKepa KOPPEKTHO.

CTMAn mapKepa BO3MOXKHO KOMWPOBATb W3 MPOEKTa B MPOEKT, A/A 3TOro
[OCTaTOMHO CKOMMPOBaTb 060O3HaYeHME MapKepa C 4YyepTelka OAHOro NpPoeKkTa Ha
yepTeX B HYXXHOM MPOEKTe U CTUAb byaeT nobasneH B Habop cTunen mapkepa Ana
AaNbHENLWEro ero NPUMeHeHuA. TaKXKe CTUIN MapKepa KOMUPYIOTCA U3 MPOEKTa B
NMPOEKT BMECTE C YEPTEIKOM, KaK U ApYrMe NPUMEHEHHbIE Ha KOMUMPYEMOM YepTexe
cTunu opopmnaeHus.

[lononHUTENbHbIE NPUMEPbI MPUMEHEHUA MapKepa CM. B BuaeomaTepuane
«Mapkep»?.

! MonHbIl TeKeT cebikm: https://youtu.be/oTgzfaRv9Gk?list=PLnWnOIl4mleQ7Rupm8j3LzpFO3Nic42HID
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¢ UHcTpymeHTbl «BbIHOCHaA Hagnucb», «JluHna», «LLUTpuxoBka» n «TeKkcT».

[JONONHUTENBbHBIMWU  MHCTPYMEHTaMU 0dOopMAEHMUA
ABNAOTCA «JInHUAY», «LTpnxosKa», «TekcT» 7
«0b03HayeHns -> BblHOcHaa Hagnucb». C MNOMOLLbIO
AAHHbIX MHCTPYMEHTOB, NPU HEOBXOAMMOCTU, MPOUCXOAUT
KOHe4YHoe odopmneHune Y3708, GPArMmeHTOB M AOpYyrux
BMAOB M3 moaenn. PekomeHayeTca NPUMEHATb 3TU
WHCTPYMEHTbI TONIbKO B TOM C/Ay4vae, KOr4a HEeBO3MOXKHO
NpUMeHeHune MHCTPYMEHTOB, aBTOMATUYECKHU
oTobpaxatowmnx nHbopmaunto ob6 obbEKTax MoAenn Ha
BMAax (Takmx, Kak «MapKep» B cayyae € MHCTPYMEHTOM
«BblHOCHaA HaaNUCbY).

7.2.6 Pa3melweHue cneunpuKayuii, nereHa u Tabauy,

MHcTpymenTsl

Tun oGo3HaYEHMA

® D @[

e PasmelieHne cneumduKaunim Ha 4epTerke OCYLLECTBAAETCA C MOMOLbIO
MHCTpyMeHTa «CneunduKkauyma» c Bbibopom Tpedbyemoit cneymdpurkaumm, co3gaHHom

B npoekte (cm. n. 7.1.1). Bua cneunduKaumm NONHOCTbIO onpeaenserca npu ee

CO34aHUN U PefaKTUMPOBAHMM B OTAE/NIbHOM pedaKkTope (BO3MOMKHO nepentn K

pefaKTUPOBaHMIO cneumnduKaLuunm, BbiI3BaB NPaBOM KHOMKOM NO pPasMeLleHHOM Ha

yepTexe cneundurKaumm KOHTEKCTHOE MEHIO U BbIOPaB NYHKT « OTKPbITbY).

@

3DBua * % | Cooprisie nemenros * |+
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Mpu nameHeHuu cneundpuKkauum (NpmeHeHUU GUALTPOB, TPYMMUPOBKU U
APYrnux NobbiX M3MeHeHWM B pepakTope crneuuduKaumii) Bce ee  BUAbl,
pa3sMeLLEeHHblE Ha BCEX YepTerkax, NpMobpeTyT AaHHble M3MEHEHUA. ITO cneayeT
YYMUTbIBAaTb NPU BHECEHUW M3MEHEHMN B cneumdukaumio nocne opopmieHUs
yepTerKen.

Y Bnaa cneumdpuKaLmm Ha YepTeKe CYLLLECTBYIOT FPaHULbl BUAUMOCTU, KOTOPbIE
MCNONb3YIOTCA AN1A OTCEeYEHMA YacTu MHPOpMaUMK, KOTOpyH He Tpebyetcs
oTobparkaTb Ha gaHHOM YepTexke. Unu ana BnucbiBaHMa o6beMHolM cneunduKkaymm B
dopmaTt NncTa 4YepTerka (B TaKOM Cayyae CO343eTCA HECKONbKO BMAOB OZAHOWM
cneunduKaumMm M C MNOMOLLbIO TPaHuL, BUAMMOCTM cneundukauma 6aoKamu
pa3melLLaeTcs Ha IncTe).

e PasmelleHne nereHApl Ha YepTerKe OCYLECTBAAETCA C  MNOMOLLbIO
MHCTpyMeHTa «JlereHga». [lpu pasmeweHun Tpebyetca yKasaTb MMA BUA],
pa3MeLLEHHOro paHee Ha 4yepTexe (CM. B MapameTpax HyXHOro BmMpga) U CTUAb
nereHabl (cm. noapobHee o ero HacTpoike B n. 7.1.2).

& Workshop (Tonbko utee)* - Renga - AsToHoMHas paboTa = X

3DBug % | OBospesarens npoekra * | Konowwe K1, K2 * | +
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Ona  GopMMPOBAHUA HYKHOM Ha udepTexe cneunduKaumm BO3MOXKHO
MCNONb30BaTb HECKO/IbKO BMAOB JiereHa C PasHbIMU CTUASMU, COBMECTUB WX C
NMOMOLLbIO TOYHbIX MPUBA3OK.

MpY U3SMEHEHUN CTUNA IeTEeHAbl, NPOU30MAET USMEHEHME BCEX BU0B /IereHabl,
KoTopble CchOPMUPOBAHbI HA OCHOBE [aHHOIO CTUAA, Ha BCEX YepTerkax.
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PekomeHayetca  aybaupoBaTtb CTUAb  NpU HEOBXOAMMOCTM  MOBTOPHOFO
NCMNO/Ib30BaHMA CTUNA C BHECEHMEM U3MEHEHUN.

e PasmelueHune Tabanubl Ha YepTeXke OCYLLECTBAAETCA C
WMHcTpymenTsi

r«. ol | t.-_.
AL ¥ WA
o B il

NMOMOLLLbIO UHCTPyMeHTa «Tabauua». lMpu pasmelleHUn
TpebyeTca yKa3aTb UmA Tabauubl, CO34aHHON B OTAE/IbHOM

) il
pepaktope (cm. n. 7.1.4). @ & P P
= =
Bua Tabauupl NOAHOCTbIO onpedenseTca npu ee = ﬁ@l;l
CO3[aHMN W peaaKTMPOBaHUM B OTAENbHOM peaaKTope - [ Tabnms |
. apamMeTphl
(BO3MOXHO nepenTh K pefaKTMpOBaHUIO Tabauupbl, BbI3BaB
NMpPaBoOM KHOMKOM NO pa3sMELLEHHOM Ha 4yepTexe Tabauue SRR v

KOHTEKCTHOE MEeHI0 M BblIbpaB NYHKT «OTKPbITb»).

Mpn n3ameHeHnn Tabnmupbl B pegakTope BCe ee BUAbI, pa3sMeLLeHHble Ha BCex
yepTexKax, NprMobpeTyT AaHHble U3MEHEHMA. ITO ceayeT yunTbiBaTb NPU BHECEHUMN
n3meHeHui B Tabamuy nocne opopmaeHUA YePTEKEN.

7.2.7 [pumepbl yepTeKen

MpyMepbl HEKOTOPbIX YepTeXKen, HaCTPOEHHbIX AN Pa3HbIX Pa3eNoB NPOEKTa,
cogepaTt ¢ainnbl npumepoB npoektoB (cm. n. 2.1.3) M NPOeKTbl NOBTOPHOrO
npumeHeHua (cm. nogpasaen 9.3).

Mpumep npoekTa (Moaenn n copMMPOBAHHBLIX Ha €e OCHOBE YepTexKen U
cneundumKkaumin KomnnektoB «AP» n «KP»), BbINONHEHHOrO NO/Ib30BaTENEM, MOMKHO
CKauaTb U3 coobuleHunit 6eceapl’ nonbsosatenein Renga B Telegram.

L https://t.me/rengachat/29928 - komnnekT YepTexelt, https://t.me/rengachat/29927 - baiin npoekra.
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7.3 TleyaTb U COXpPaHEHUE YEPTEXKEMN

OnAa BbiNyCKa WTOroBOro KOMMNAEKTa AOKYMeHTaumu nporpamma Renga
npeAocTaBAAeT BO3MOXKHOCTM NeyaTy YepTexen Ha pU3an4eckom nam BUpTyasbHOM
NPUHTEPE, a TaKKe 3KcnopTa YepTexken B popmatbl PDF, OXPS, DWG, DXF.

lpaHMUbI NUCTa, onpeaensemble MapameTpom yepTera «dPopmat nucTa»
ABNAKOTCA rPaHNULAMMN NPU NeYaT Ha NPUHTEPE M MPU SKCNOPTE YepTeKa.

P
@i Workshop (Tossko urenyte) - Renga - AsToromkas pabora

3DBua * | Obospesstens npoekra * | Konowrs Kun-1, Kn-2 * | +
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Ha NMPOMENKYTOYHbIX 3TaNaX NPOEKTUPOBAHUA, OANA O6CV>K,£I,E‘HMFI M CcornacoBsaHuA
NMPUHNMAEMbIX pEWEHMVI, BO3MOXHO NPUMEHATL AO0MNONHUTENIbHbIE METOAbI NEYaT

N coXpaHeHue GparmeHTapHbIX M306paKeHNn Moaenn, BUAOB UK YepTexkel (cm. n.
8.2.5).
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7.3.1 T[leyaTb Ha NpUHTEpE

MNeyaTb yepTexa Ha NpUHTEPE OCYLEeCTBAAETCA KOMaHAOVI OCHOBHOWM NnaHenm

«lMeyatb».
B[R] [ B P S 0

B HacTpoiKax yKasbiBaeTca OAMH U3 BUPTYabHbIX UAU GUBNYECKUX NPUHTEPOB
— BblbOp M Habop HACTPOEK 3aBUCUT OT HaAN4YMA MNPUHTEPOB B MPOEKTHOM
opraHuM3aumm 1 onepaLmoHHON CUCTeMe COOTBETCTBEHHO.

7.3.2 3kcnopt B popmar *.PDF

B nporpamme Renga cyLLecTByeT BO3MOXHOCTb BbIrPY3UTb OTAE/bHbIN YepTerK
WM KOMMNNEKT YepTexKeln B HepeaakTnpyembiii dopmat *.PDF.

Ona aToro npegHasHayeHbl KOMaHAbl OAMHOYHOIO M MAKETHOro 3KCnopTa B
MEHIO «3I-(Cﬂ0pTl/IpOBaTb)) Ha OCHOBHOW NaHenwu.

KomaHza «3KcnoptupoBaTb B popmaTt PDF» npumeHseTca npu OTKPbITUKM U3
BKNaaKu «Obo3peBaTenb NPOEKTa» B OTAE/NbHON BKNAAKE pedaKkTopa TOro YepTexa,
KOTOpPbI HEOBXOAMMO SKCMOPTUPOBATb.

&
<

3DBun % | Oospesarensnpoexra * | GepmaO-1 < | &

§165) [~

D=sE

Sxcnopruposars s gopuiar POF
- Dt & Gopmar OXPS
78 Gopwar DWG/DXF
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KomaHaa «MaketHblt akcnopT B popmat PDF» moKeT ObiTb NpUMEHEHA U3
Noboro oKkHa nporpammbl (Kak npu paboTte C OTAE/bHbIM YEpTeXOM, TakK U U3
BKNaaok «3D-sna» nnn «0b6o3peBaTesib NPOEKTa»).

3DBua | Obospesarens mpoekra % | Konowst Ku-1, Kn2 % | +

Wcrpynesres
N&O0
- N F
%S00
W/ L e

4

A P o s
| i Naxemui xcnopr 8 gopwar PDF 4 —

Mpu dopmmnpoBaHuM nakeTa yeptexer B popmaTte *.PDF BO3MOKHO BblOpaThb
BK/IlOYAEMbIE B KOMIMJIEKT YEPTEXU, U3MEHUTb MX MOPSAOK B MHOMOCTPAaHUYHOM
[OKYMeHTe M 06beANHUTL B e AMHbIN MHOFOCTPAHUYHbIN AOKYMEHT (NP OTK/IIOYEHUN
bYHKUMK, BCe BblIbpaHHble YepTexkun byayT SKCNOPTUPOBaHbI B OTAe/IbHble Gaibl B
YKa3aHHOE MeCTopacno/iosKeHue).

7.3.3 3kcnopTt B popmar *.0XPS

Mo cxoxkemy c 3kcnopTom B ¢dopmaT PDF anroputmy mn onumsam (cm n. 7.3.2)
BO3MOHO 3KCMOPTUPOBATb OAMH, HECKO/NIbKO YKA3aHHbIX WAM BCE YEpPTEeXKU B
HepeaakTUpPyeMbI MalmnHounTaemoln popmat *.OXPS (OpenXPS; Open XML Paper
Specification). CuctemHbim TpeboBaHMeM ANA BbINOJHEHUA 3SKCNOPTa ABAAETCS
HaaMyMe B OMNEPaUMOHHOM CUCTEME YCTAaHOBNEHHOrO CpeacTBa 3anucu, T.e.
BUpTYyanbHoro npuHtepa Microsoft Document Writer.
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3DBug % | OBospesarens npoekia % | Gywaamerr On-1 * |+
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7.3.4 3kcnopt B popmat *.DWG/DXF

OAuH, HEeCKoNbKO YKa3aHHbIX NN BCe YepTeXU NMPOEKTA U3 Renga mMmoryT 6bITb

3KCMOPTUPOBaHbI B pegaKkTupyembie popmatbl *.DWG unu *.DXF.

,ﬂ,}'lﬂ 9TOro npegHasHadyeHbl KOMaHAbl OAMHOYHOIO M MAKeTHOro 3KCNnopTa B

MEHIO ((3KCI'IOpTMpOBaTb)) Ha OCHOBHOW NaHenu.

P
&
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3DBua % | Oospesaens nposkra * | Cxema pacnonoxer..e Ha orm. -1600 * | +
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Flakernsii sccnopr & Gopuar DWG/DXF

FlaeTheii 2kcropT s Gopwar PDF

Flaemneii 3cciopt s popuar OXPS

& hopwar 3D

A
e
al

Sxenopruposars & hopuar IFC

v OBsop nanox

& 0630p nanok X
o ,
H o« v [ Pabounii cron > v O £ TMowmck: Paboumii cron
B st paina; | CxeMa pacrionoxens GyHaameHTos Ha otu. -1,600.dwg v
[ 7| Tun daiina: [Yeptéx AutoCAD 2000 (*.dwg) b
/AutoCAD 2000 DXF (*.dxf)
eli=t| /AutoCAD 2004 DXF (*.dxf)
i /AutoCAD 2007 DXF (*.dxf)
OH /AutoCAD 2010 DXF (*.dxf)

AutoCAD 2013 DXF (*.dxf)
AutoCAD 2018 DXF (*.dxf)
Ueptésk AutoCAD 2004 (*.dwg)
Yeptéx AutoCAD 2007 (*.dwg)
Yepréx AutoCAD 2010 (*.dwg) ==

Uepréx AutoCAD 2013 (*.dwg)
Uepréx AutoCAD 2018 (*.dwg)
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KomaHaa «3kcnoptuposatb B popmat DWG/DXF» npymeHsaeTca npu OTKPbITUM
n3 BKNagakm «0O6o3peBaTenb NPOEKTa» B OTAENbHOM BKA3AZKE peaakTopa TOro
yepTerka, KOTOPbIN HEOBXOAMMO 3KCNOPTUPOBATD.

KomaHaa «MakeTHbli 3kcnopt B popmat DWG/DXF» moxKeT 6biTb NpMmeHeHa
n3 noboro okHa nporpammbl (Kak npu paboTte c OTAENbHbIM YepTeXOoM, Tak U U3
BKNaaok «3D-sna» nnn «0b6o3peBaTesib NPOEKTa»).

& Workshop (Tonbko uterie) - Renga - AeToHomHas pabota — X

3DBug x oma. 1600 x | +

YpoBHY

E NaxeTHbiii skcnopt B Gopmar DWG/DXF X

BuibephT

Bui6pats sce [m] ~

eunourKaum

Tun paiina: AutoCAD 2018 DXF (ndxf) v
AutoCAD 2000 DXF (*.dxf)
AutoCAD 2004 DXF (*.dxf)

AutoCAD 2007 DXF (*.c) =
AutaCAD 2010 DXF ()

AutoCAD 2013 DXF (")

AutoCAD 2018 DXF ()

Yeprex AutoCAD 2000 (" dwg)
Yeprix AutoCAD 2004 (*.dwg)
Ueprex AutoCAD 2007 (* dwg)
Yeprex AutoCAD 2010 (" dwg)

Mpu akcnopTte 4yepTtexen B dopmat *.DWG unm *.DXF BO3MOKHO BbIOpaThb
3KCNopTUpyemble 4YepTexkn (byayT 3SKCNOPTUPOBAHbI B OTAeNbHble ¢alinbl B
YKa3aHHOe MeCcTOpacno/oXKeHNe) U yKa3aTb Bepcuto dopmaTa gNna CoOXpaHeHMUs.

Mpn HeobxoAMMOCTM AaNbHEMLWeEro peaakTMPOBaHMA caedyeT Yy4YuTbiBaTb
MCXoAHbIN MacwTab nucta 4veptexka B Renga, Kotopbit coctasnset 1:100. Mpwm
3KcnopTe Bce 06bEKTbI UCXOAHOTO YepTerKa (BKAKYaA Npoekuum moaenm n o6bekTos
— BUAbl) NnpeobpasytoTcs B Habop rpadpuyecknx NPUMUTUBOB: TUHWUIA, LUTPUXOBOK M
TEKCT (40NONHUTENIbHO M306paXKeHNs BUAOB coxpaHsatoTca B popmate *.png).
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8.1 TpeboBaHMA N peKOMeHAaLMN AN OpraHN3aLMKM NpoLLecca NPOeKTUPOBaHMA
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Mpwu opraHusaumm npouecca NPOEKTUPOBAHMA no  TeXHo/ormm
MHPOPMALMOHHOTO MOAENNPOBAHMA, MOMMUMO 3aKOHOAATEe/IbHbIX, HOPMATUBHbIX U
pernameHTUpPYoLMX AOKYMEHTOB, ABASAIOWMXCA OCHOBOM ANA NPUHATUA PELUEHWUI U
odOPMNEHUNS AOKYMEHTaUMW MNpM MNPOEKTUPOBAHUM 343aHUA U  COOPYHKEHWN,
HeobxoaMmo cobnogate M NpuAepKMBaTbCA TpPeboBaHMM U pPEKOMeEHAALMN
cneayrowmx 4OKYMEHTOB:

1 — HopmatusHble aoKymeHTbl no BIM B Poccuiickon Pepepaumn. B tom
yncne  peryaupyrowme TpeboBaHua K dopmaty nepegaunm  UndpoBoi
nHdopmaumoHHon mogenn (FOCT P 10.0.02-2019%, nogpobHee cm. n. 8.3.1) u
meToaonornm obmeHa nupopmaumeit (TOCT P 10.0.03-20193).

2 — TpeboBaHMA 3KcnepTusbl K UUOPOBLIM MHOOPMALMOHHBIM MOAENAM,
dopmaty n popme ux nepenaum (nogpobHee cm. n. 8.3.2).

3 —CobectBeHHbIM BIM-ctaHgapt npeanpuatva («CnpaBoyHMK No obmeHy
nHpopmauueit» nnm IDM, B TepmuHax FOCT P 10.0.03-2019), B KOTOpOM:

3.1 - copepxkatca TpeboBaHWA, pPEKOMEHAAUMW, aNroOpUTMbl WU  TOYHbIE
WMHCTPYKLUKUK Ana obecrneyeHms uHTeponepabenbHoctu (cm. n. 8.3.3) npumeHaemoro
Ha NpeaAnpUATUM NporpamMmmHoro obecneveHusa (nNpumep Habopa NporpammHbIX
cpeacTs cM. noapasgen 1.2);

! MNonHbil TEKCT  CCbINIKMU: https://rengabim.com/stati/normativnye-dokumenty-po-informacionnomu-
modelirovaniyu-v-rossii-gost-i-sp-po-bim

2 MonHoe HaMeHOBaHMe HaLMOHaNbHOro cTaHaapTa Poccuiickoit ®egepaumm FOCT P 10.0.02-2019/1CO 16739-
1:2018 «Cuctema cTaHAApTOB MHPOPMALMOHHOIO MOAENUPOBAHUA 34aHUIN U coopyKeHu. OTpacneBble 6a3oBble
Knaccol (IFC) ans obmeHa 1 ynpasneHua AaHHbIMM 06 06beKTax cTpouTenbeTa. HacTb 1. Cxema AaHHbIX». MONHbIN TEKCT
ccbinku: https://docs.cntd.ru/document/1200164870, 8 popmate pdf: https://notim.ru/1.pdf/

3 MNonHoe HaMmeHoBaHMe HaLMOHaNbHOro cTaHaapTa Poccuiickoit deaepaumm FOCT P 10.0.03-2019/M1CO 29481-
1:2016 «Cuctema CTaHAapTOB WMHPOPMALMOHHOIO MOAE/MPOBAHUA 34aHUNA U CcoopyXeHuin. NHbopmaumoHHoe
MoZenuposaHue B cTpoutesibcTee. CnpaBoYHUK N0 06MeHy MHPopmaumeit. Yactb 1. MeTtogonorua n dopmat». MoaHbIN
TeKcT cebiiku: https://docs.cntd.ru/document/1200164871, 8 popmate pdf: https://notim.ru/2.pdf/
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3.2 — pa3rpaHu4yeHbl poan U 0683aHHOCTU YYACTHUKOB MPOEKTUPOBAHUA (CM.
TepMuH «posb» FTOCT P 10.0.03-2019, cm. Tak»Ke npodeccroHanbHbIi cTaHAapT! Ana
cneumanucta B chdepe WMHPOPMALMOHHOIO MOAENNPOBAHMA B CTPOUTENBLCTBE);
o0603HauyeHbl NpuHATble popmbl U popmaTtbl 0bmeHa AaHHbIMU A5 COrNACOBAHMUA
peLIeHU Mexay NPOEKTUPOBLLMKAMWN OAHOr0 pasaena, CMeXHbIMU cneumManmcTamu
W ON5 BbIMNOJHEHUA KaXKA0MY CNEeLVanncTy CBoen 3aaaum;

3.3 —0603HayeH OXBaT pellaembiX NpeanpuUATUEM C NMOMOLLbIO TEXHONOMMK
NHOOPMALIMOHHOTO  MOJENINPOBaHUA  3ada4  OTHOCUTE/NIbHO  BCeX  3TanoBs
NPOEKTUPOBAHMA UM KUSHEHHOTO LMKNA OOBbEeKTa B LLeJIOM, a TaKXKe NpuBeAeHbI
pPEeKOMEeHaLMKN Mo COXPaHEHUIO B onpeaeneHHble ¢popmaTtbl Nepenayuun AaHHbIX ANA
NPMMEHeHUA Ha MnocaeAyloWMUX 3Tanax MU3HEHHOro UuKaa  obbekTa
NPOEKTUPOBAHMUA.

4 — [loroBOp U TeXHUYECKOoe 3ajaHue Ha MNPOEeKTUpOBaHUE KOHKPETHOro
06beKTa CTPOUTENIbCTBA, B KOTOPbIX AOTOBOPEHHOCTb € 3aKa3YMKOM NMPOEKTA A0/1KHa
6bITb 3adpMKCMpPOBaHa OTHOCUTENBHO GOPMbI U GOPMATOB BblgauM NPOMEKYTOUYHbIX
BbINO/IHEHHbIX 3TAMNOB U rOTOBOrO NpoeKkTa. B cnyyae, ecam BbINOJHEHME NPOEKTa
npeaycmMaTpuBaeT pacnpegeneHmne 3agad MexKay reHepanbHbiM NOAPAAYNUKOM U
cybnoapsagYnKkamm UnuM ydactme B NPOLLECCE KOHCONMAAUMM N BannaaumMmn NpoekTa
3aKa34uuKa, u apyrme nogobHble cuTyaummn, HeobxoaMMo yKasaTb Gpopmbl U GopmaThbl
nepegayn gaHHbIX ANA peann3aunm NnpoeKTUPOBAHUA B TAaKOM COCTaBe YY4aCTHUKOB C
YY4ETOM MPUMEHAEMbIX KaxKaolh n3 cTopoH BIM-nHctpymeHToB. (B TepmuHax FOCT P
10.0.03-2019 B AoroBope 1 TEXHMYECKOM 3a4aHNM A0MKHbI bbITb YKa3aHbl «bu3Hec-
TpeboBaHuA», «UNHPOpMaUMOHHbIE oOrpaHuyeHna» Kn «TpeboBaHUS K 0OMeHY
nHbopmMaLmnen).

Mcxopa m3 3TMX TpeboBaHWI M [OroBOPEHHOCTEN, COCTaBa Y4YaCTHUKOB U
OrOBOPEHHOrO YPOBHA MX AOCTYNa K AaHHbIM, a TaKXe Lenen nepeaaym OaHHbIX
(coBMecTHoe NpoeKTUPOBaHWE, MPOBEpPKAa, BHECEHME M3MEHEHWIN, COrlacoBaHUe,
MCNONb30BaHME B KayecTBe WMCXOAHbIX AaHHbIX, O3HAaKOMAeHMe U T.4.) — dopma
nepegayM Qp[aHHbIX MOMKET ObiTb peAakTUpyeMon WM HepeaakTupyemoin; B
TPEXMEPHOM W ABYXMEPHOM BuAae, B BUAe TabAMUHbIX AaHHbIX; onpeaeneHHOoro
COCTaBa, KOTOPbIN MOMKET BKNOYATb OAHY, HEKOTOpble Man Bce no3mumumn (LM nam
BECb MPOEKT) — TPEXMEPHYHD FeOMETPUYECKYID MOAENb, ee WMHPOPMALMOHHOE
HaNO/HEHWE, KOMMNNEKT NONyYeHHOM Ha ocHoBe UMM gokymeHTauunu; B Tpebyembix
dopmatax; B  onpegeneHHom  MHPOPMALUMOHHOM U TEOMETPUYECKOM
npeacraBieHnn.

! MonHbIl TekeT cebikm: http://publication.pravo.gov.ru/Document/View/0001202101190012?index=1&range
Size=1
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8.2.1 Nokas n nepeaaya npoeKkra B HaTuBHom ¢popmarte *.RNP

B 3aBMCMMOCTM OT CUTYaLMK, B KOTOpPOM TpebyeTca NoKas 1 nepeaadya opuriHana
npoekTta B popmarte *.RNP, MOXKHO BblAeNNTb cieaytoLme cnocobbl npeaocTaBaeHmn
AAHHbIX:

1 — OTKpbiTHe daiina npoeKrta B Renga (nokas naun nepegava ¢aina npoekra ¢
BO3MOXHOCTbIO MPOCMOTPA U PeAAKTUPOBAHUA BCEX IO KOMMOHEHTOB — 0O6bEKTOB U
nHbopmaunm B Modenu, 4deptexen, cneumdpurkaumin). MoxKeT NPUMEHATbLCA Ha
COBELLAHNAX BHYTPU OOHOFO MNPOEKTHOr0 OTAeNfa WAN MeXAy CMEXKHbIMU
cneumannucTtamm Ans OonepaTMBHONO MNPUHATUA pPEeLeHun UM OAHOBPEMEHHOro
BHECEHMA MPUHUMAEMbIX USBMEHEHMI B MPOEKT; NPY O4HOM COF/1aCOBaHMMN NPUHATBIX
peleHnn CneumanncTa C 3akasuymnkom (M3MeHeHMA BHOCUT WMCMONHUTENb B CBOHO
KOMMIO NPOEKTa).

2 — CoBmecTHana paboTa Hag npoekTom B Renga c nogKknto4eHUem K eAuHOMY
aKkTyanbHoMy npoekTy nocpeacrsom Renga Collaboration Server (nepegaya konuu
dalina npoeKkta C BO3MOMHOCTbIO MPOCMOTPA U PEAAKTUPOBAHMA BCEX €ro
KOMMOHEHTOB 1 BHECEHUS U3MEHEHWI B MPOEKT Y BCEX YH4ACTHUKOB NPOEKTUPOBAHMA,
CM. pa3gen 6). TloMMMO OCHOBHOM COBMECTHOM paboTbl HaA, OA4HUM MPOEKTOM BCEX
CNeunanmncToB-nPoOeKTUPOBLLUKOB, NPEeAOoCTaBUTb COBMECTHbIM AOCTYN K MPOEKTY
BO3MOXHO A/ TMPOBEPKM W COrnacoBaHMsa (rNaBHbIM  APXUTEKTOPOM MM
KOHCTPYKTOPOM, HOPMOKOHTPO/IEPOM, [NaBHbIM MHXEHEPOM MPOEKTa U T.A4.),
COrNacoBaHMA C 3aKa3uMKOM (B C/ly4ae AOrOBOPEHHOCTM NPeaoCcTaBAEHUA NOJIHOCTbIO
peaakTUPYEMbIX AaHHbIX 3aKa3uuKy).
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@I JAocyroeeii ueHTp Ha 50 mect™ - Renga - MoakatoueHo k cepeepy localhost - X
DB x [+

)]
“
(-]

@B R @

YposHm
Cbopkun ®

Pa3

'tfl WHdopmauma o npoekte X

23\

pe3bl

Cneupdukaumm

Tabauupl

O[HblE CMCTEMbI

> CNCTEMBI

Mpu pabote ¢ KomnoHeHTamn LUUM u Bcero npoeKkta u3 ¢anna HaTUBHOIO
dopmata B Renga npurogAatcAa HaBblkM, Mepeyunc/ieHHble B nogpasgene 2.4, B

YaCTHOCTM: B peXKUMe HaBurauunm «YnpasneHne o6 beKTom» peKoMeHayeTca BHOCUTb
N3MEHEHUA B NPOEKT, B PEXMME HaBuraummn «YnpasaeHme Kamepomn» — Nnpons3soamTb
obnet BOKpPYr W BHYTPM 34aHUA, NPOM3BOAMTb BM3YyasibHbIA MOUCK WU OLEHKY
nepeceyeHnin, HaANOXEHMN U COYETAHUIM PELUEHU Pa3HbIX MPOEKTHbIX pa3aenoB
mexay coboi. Mommnmo pexkmma HaBuraunm «YnpaBaeHMe Kamepom», Npu Hanndmnu
O4YKOB BUPTYyanbHoM peanbHocTn Oculus Rift, BO3MOXHO cornacoBbiBaTb PELIEHUA C
3aKa34YMKOM B peXXMMe NPOorysiku No Moaenu B BUPTYasibHON peasibHOCTU.

3 — Bo3MOXeH BapuaHT nepeaayn, XpaHeHWA u akTyanusaumm RNP-dpainna B
cpege  o06bwmx pAaHHbiX  Pilot-BIM ¢ aBTOomaTtuyecko o06paboTkon  u
npeobpasosaHnem B IFC-dopmat CAD-pepmon (B COOTBETCTBUM C HACTPOMKaAMM
¢daiinos conoctaBnenua, cMm. nogpasgen 8.4). NoapobHee 3Ta Tema paccmaTpmBaeTca

B noAapasaene 8.5. 9TOT BapMaHT NpMMEHAETCA Npu opraHmsaumnm pabotbl ¢ UMM m

AOKYMEHTaUMen no npoekTty, dpMKcauMm COrnacoBaHUA U YTBEPMKAEHUA pPeLleHUN,
aBTOMATMYECKOTrO NOMCKa KONNU3UI B cpeae 0bWmxX aHHbIX.
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8.2.2 MokKas u nepegaya UMM B popmarte *.IFC

dopmat obmeHa gaHHbiMM  *.IFC  gonyckaeT nepepadyy  undposoi
MHPOPMALMOHHON MOAENN 343aHUA WKW  COOPYXKEHMA ANA MPOCMOTPa Wan
peAaKTUPOBAHMA, He npeanonaras XpaHeHMe B CBOEW CTPYKTYpPE YepTerken Wu
cneundukaumim npoekta. loapobHee TpeboBaHMA M OCOBEHHOCTM HACTPOMKM
nepegaym aaHHbix B dopmat IFC 4 n3 Renga paccMoTpeHbl B COOTBETCTBYHOLLMUX
nogpasgenax 8.3 u 8.4.

CoxpaHeHHyto B ¢opmate *.IFC uudppoBytd MHPOPMALMOHHYIO MOAENb
BO3MOMHO MUCMNO/1Ib30BaTb cneayolmm obpasom (B cootseTtcTBytowem MVD, n. 8.4.1):

1—-pna pepakTUPOBaAHUA MNPOEKTUPOBLUMKAMM B CcAydasx paboTbl Hag
NMPOEKTOM B pPas3/IMYHbIX CUCTEMAX ABTOMATM3MPOBAHHOIO MPOEKTUPOBAHMSA
(Hanpumep, Nnpu paboTe Npu NpoekTUpoBaHuM Kpome Renga B Takux CAD-cuctemax
Kak ArchiCAD, Revit, AllPlan, Tekla, MagiCAD, KOMMAC-3D u T.A4.); pacyYeTHbIX
cucTemax;

2—pnAa COCTaB/IeHUA CMeT N0 MOAEeNINM B COOTBETCTBYIOLLMX CUCTEMAX,
noaaep*usarowmx yreHne dopmarta IFC 4 (NOMMMO CMETHbIX KOMMJIEKCOB, ANA
KOTOpPbIX peann3oBaHO obpalleHne K AaHHbIM MOAENIN HAaNPAMYIO Yepe3 OTKPbITbIN
nporpaMmHbin nHTepdenc Renga, cm. noapasgen 1.2);

3 — N9 KOHCONMMZaUUN U KOOPpAUHALUN MOAENN 3[aHMA UNM COOPYNKEHUS, a
TaKXe BCero npoekTta (B TOM yucne mMoAennm MecTHOCTU, MoAenen Bcex 34aHui
NPOEKTa M T.A4.) OTBETCTBEHHbIMU CNeuMaIncTaMm UanN 3aKa3uymMKom B cpeae obuimx
AaHHbIX (NnoapobHee B noapasaene 8.5);

& CEPBUC  RPM  PDF2XPS Pilot-BIM — AckoH (onbiTHas akcnayataums Ao 31.12.2023) 2o KOLMOGOROVA YV = MOAKMOUEHO — X

Jlocyroeslif LieTp Ha 50 mect & 4. AHumbep... +

O O & B Y Orcprire mogens.. €3 [0 & (B2

DuALTP
banka
Banka
Banka
banka
banka

banka

06 e00C0¢C

Banka

e \ . b e —= N Tepeceuenue Bo3ayx0BOA U CB
CBOWCTBA CBA3M Ill

Ceoiicreo 3Hayenune

CrossSectionArea 0 m? I - ankn v BoaayxoBOAa
Length 5952 MM
NetVolume 0,02 m*

Vv Ha npoeepke
NetWeight 176,48 kr
OuterSurfaceArea 5,53 m?

Adorun Cren
Ba
H
Globalld OrkZT3rwbE7O9rCsR$ztHE
Globalld (readable) ~ 35ba3743-d7a9-4e1d-8275-3366fff7744e
Name Banka - 1 2011
Type IfcBeam

RepresentationType  IfcAdvancedBrep

RepresentationStatus  SUCCESS
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4 —ana aBTOMATM3MPOBAHHOIO WAM aBTOMATUYECKOrO MOUCKA KOANU3UiA
(OTBETCTBEHHbIMM CMeunanucTamm B npouecce paboTbl Hag MNPOEKTOM WAU
3KcnepTaMun Ans NPoBeEeHUA SKCNEPTU3bl MPOEKTA);

5—-pana npocmoTtpa (Hanpumep, 3akasuyMkom) 6e3  BO3MOMKHOCTU
peaakTMpoBaHMA B Nporpammax npocmoTpa (Takux kKak FZKViewer, ODA Viewer,
Solibri 1 nopobHbIX; Renga nomuMmo uenen peaakTUPOBAHUA TaKXKe MOXKeT

ncnonb3oBaTbeca U ana npocmoTpa IFC-moaeneit).

8.2.3 IKcnopT gaHHbIX NpoeKTa B popmar *.CSV

dopmat *.CSV npeacrasnaet coboit TekCcToBbI GopmaT, NpeaHa3HaYeHHbIN AnA
npeacTaBneHna TabANYHbIX AaHHbIX. [pKn aKcnopTe AaHHbIX M3 NpoeKkTa B Renga B
3TOT $OpPMaT, NPOUCXOAMUT BbIrpy3Ka BCEX NAPAMETPOB N PACYETHbIX XaPaKTEPUCTUK,
a TaK)Ke OTMEYEHHbIX NO0JIb30BaTE/bCKMX CBOMCTB MO KarKAoMy 0ObeKTy moaenn u
KOMMNOHEHTY NpoeKTa. [ogpobHO aNropmuTM aKCNOPTA U YTEHUA AAHHbIX, NOly4aeMbIX
npu akcnopte B dopmaTt *.CSV, paccmotpeHbl B _nogpasgene 7.1 «Co3pgaHue

BeAOMOCTEeN U cneundunKaumniny.

v = | JanHbie npoexTa 8 popmare CSV - O X
nasHas MoaenuTsca Bua o
T » [aHHble npoekTa B dopmare CSV v | D O Mowck: lanksie nip..
Ew Axceccyaphl BO34yXOBOAA.CSV Ew Akceccyapsl Tpybonposoja.csv E} ApMaTypHble AETaan.csv
E} ApmaTypHeie Mafenna.csv E Bankn.csv E BeHTUNALIMOHHOE 0BOPYAOBAHME.CSY
ﬁ‘ BozayxoBoabl.CSV ﬁ‘ Jeepu.csv E‘ [leTanu EO2AYXOBOAAE.CSV
E \ [etanu Tpy6onpoeoaa.csy E ‘ KonoHHeL.csv E ‘ Kpbiwm.csv
ﬁ JleHTOUHbIE dyHAAMEHTEI.CSY ﬁ JlectHuubl.csv ﬁ Obopyaoeaxue.csv
E ‘ OrpaxaeHna.csv E ‘ OxHa.csv E ‘ QOceetnTenstele nprbopbl.csv
= =y =
n 1 Ocn.csv n ‘ MaHaycel.csv u ‘ MepekpbitHa.csv
E} MnacrmHbl.csv E‘ MometlteHua.csv E‘ Mpoémsl.csv
n:} Paspeabl.csv @ CaHuTapHo-TexHuuyeckoe obopyaoBaHKe.csv @ Cbopxkm.csv
@ Crneundmkaumm.csv n: CreHbl.csv u: CronBuatie GyHAAMEHTBLCSY
!i‘ Tabamnuel.csv !i‘ Touku TpaccupoBKU.CSV ﬂ;‘ Tpaccel.csv
@ Tpybbi.csv @ YpoBHU.Csv @ Pacagbl.csv
ﬁ“ YepTesku.csv ﬁ INEKTPUYECKUE TUHAN.CSV ul SneKTpUYeCKre pacnpeeauTeNbHBIE LUTLLCSV
E‘ INEKTPOYCTAaHOBOUHBIE W3A/NA.CSV E‘ SneMeHThI.CSV
Snementor: 41 =
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Mony4yeHHble MacCUBbl AaHHbIX O MPOEKTe BO3MOXHO MCNO/Ab30BaTb ANA
MaLUMHHOWN 06paboTKK: HacTpamBaTb CTOPOHHUMMK CPeACTBAMU NoayvyeHue nbon
BbIODOPKM [OaHHbIX M NPeAcTaBAATb MX B Tpebyemom BMAE — C COPTUPOBKOW,
pasgeneHnem no rpynnam, MHOTOyPOBHEBOW rPYNMNUPOBKOM U T.4.

O4HUM M3 NPAKTUYECKMX MPUMEPOB UCMO/Ib30BaHMA AaHHbIX, 3KCNOPTUPYEMBbIX
B dopmat *.CSV, asnaetca wabnoH' ana pacyeta cpedHel OCBELLEHHOCTU B
NoMeLLEeHMAX MOAEeNn No meToay Ko3addULMeHTa MCNONb30BAHNA CBETOBOIO NOTOKA
M onpeaeneHna HYXHOrO KO/MMYEeCTBA CBETW/IbHUKOB. A Take npumep?
cneundunumMpoBaHma KabeneHecyLnx CUCTEM.

8.2.4 MNepepauva TpexmepHOU Mmoaenm

C uenbio BU3yanusaumm, obmeHa reomeTpUUECKMMM AAHHLIMU UM NeyaTu
TpexmepHoi mogenu (Hanpumep, ANA NPeAoCTaBNeHUA ee 3aKa3uMKy B KayecTse
MaKeTa) MOXKeT ObiTb ocywecTsiieH eé 3KkcnopT B oauH u3 3D-dopmatoB B
TBEPAOTENbHOM UAWN MOJIUTOHA/IbHOM FreOMETPUYECKOM NPeACTaBAEHUN:

B e @ AR A )

JkcnopTupoeate B gopmar TS5V

MaketHelii 3kcnopT B dopmar DWGE/DXF
MaketHelii 3kcnopt B fopmar POF
MaketHelii 3kcnopt B fopumar OXPS
JKCNOpTUPOEaTE B dopmar 3D

JkcnopTupoeaTe B gopmar [FC

x S s
= AN ® — xR ~
0 =4 © E E o X g x
I (48] T ¥ < © I by
I o) TS T L Q L O
© = s 0 2 o) = S
I = T B cC v Q ©c
— © O < T 1 = S I =S
© > O o T o O o O o
s ) x F © 52) g o S o
3 > S Qg « o - = 5
o . S S ) o)
F=t = o = - o C o™
= =
Wavefront object (*.obj) + +

+
+

Collada (*.dae)3

Stereolithograthy (*.stl) + +

1 MonHbIl TeKeT cebiNok: https://rengabim.com/shablons/
2 https://youtu.be/Z1A0hcGLwSs
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x s =
o = © E P 8w & &
T © T ¥ < @© i T s
5 3 g8 = 3 2 £ 22
S§ = . 5 [ v o @
= g O x5z : E 2 I =
© > O o T ) O o O o
s 2 = F © ™M g 9 S 0
2 @ Ss ¥ = T = T
o) - g 2 = QA 3 A
< é[ 9 = - o C ™
—
C3D (*.c3d)* + +
ACIS (*.sat) + +
STEP (*.stp) + +
Parasolid (*.x_t, *.x_b) + +
JT(*.jt) + + +

! ®opmatbl TBepaoTenbHol 3D-reomeTpum comepaT maTtemaTtuyeckoe onucaHue 3D-Tena u
NPUMEHSAIOTCA B NPOMbIWwNeHHOM au3aiHe, CAD/CAM, B MalLMHOCTPOEHUM, ANsA cTaHKos YNY.
Mo3BONAIOT NONYYUTb MPUHMMAIOLLEN CTOPOHE O06beMbl TeN M COOTBETCTBYHOLWME PaACYETHble
XapaKTepPUCTUKMN, NPOEKLUN U CEYEHUA.

2 dopmatbl noauroHanbHol 3D-reomeTpun npeactasnaoT 3D-Tena B BUAE TPUAHTYAALMOHHOWM
CETKM M NPUMEHSsIoTCA ANnA paboTbl C TpexmepHol rpaduKon: peHaepwHra, BU3yanmnsauumu,
npeAcTaBNeHUs B BUPTyanbHOW peanbHOCTU; A4 neYatn Ha 3D-npuHTepe.

3 Mpwn skcnopte B popmat *.obj dopmupyetca danin dopmata *.mtl, KOTOpbIN coaepXuUT
MHbOPMALMIO O MaTepuanax M ero TakKe HeobxoAMMO nepeaaBaTb NPUHMMAlOWEN CTOPOHe
BMmecTe ¢ dpaiinom moaenn B popmate *.obj.

4 HekoTtopble ¢popmaTbl NO3BONAIOT NepeaasaTb He TONbKO Habop 06bEKTOB, HO U COXpaHeHue
CTPYKTYpbl Mogenu (B 4aCTHOCTK, pa3melleHne 06bEeKTOB B MPOEKTE N0 YPOBHAM).

Kakaoe nporpammHoe obecrneyeHne noaaepKuBaer onpeaesieHHble GopmaThbl,
YTOYHATb CMUCOK KOTOPbIX HEeobxoauMmo nepepn 3Kcnoptom M3 Renga, 3Haa uenb
nepegayv TPEXMepPHOI Moaenu.

8.2.5 [eyaTb TPeXMepHbIX U ABYXMEPHbIX BUA0B MOAENU

[OnAa pelweHns TeKyLWuXx BOMPOCOB M OMEPAaTUBHOIO COrNacoBaHUA peLleHuni
MeXKay KOJIJIEraMn UM C 3aKa3YMKOM MPOEKTA Ha OYHbIX COBELLAHMAX UK MOYTOM,
CYLLLECTBYET BO3MOXKHOCTb HaneyaTtaTb U3 Renga Ha pU3nM4eckom Uam BUpPTyasibHOM
npuHTEepe nboi Tekywmun 3D-Bua moaenn nnm c6opkun, AByXMepHbIA BUA, YPOBHSA,
paspesa uau pacaga. Bua 6yaer BbiBeaeH Ha nevyaTb 6€3 OCHOBHOM NaHENN U NaHeNn
MHCTPYMEHTOB C YYETOM BCEX TEKYLLMX HAaCTPOEK (BU3YaNbHOIO CTUAA, MPUMEHEHHbIX
dUNbTPOB, NONOXKEHNA KaMepbl U T.4.).
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(S oeralbl
| "o YIay =
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28
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| & v | Cornacosatine &= X

[haswan Mogenntecs  Bua (2]

T > Cornacosanue

Je

PDF

BeHTkamepa v noacobHoe
nometexme (3D).pdf

Je

PDF

Benrkamepa (2D).pdf

SnemenToB: 2 Buibpat 1 anement: 262 Kb

Kpome yKasaHWsA BUMPTyasbHOro NPUHTEPA NPU MeYaTu, CyLLecTBYET elle OAMnH
cnocob nonyyeHma nsobparkeHUit B 31IEKTPOHHOM BMAE TEKYLLETO TPEXMEPHOro
BMAA MoAenn unm cbopku, TeKYLLLEro ABYXMEPHOrO BUAA YPOBHSA, pa3pesa, ¢acasa, a
TaK)Ke TeKyllero BmMaa udepterka. [lpyM 3TOM NO/b30BaTE/Nlb MOMKET PeryiMpoBaTb
HaCTPOMKY KayecTBa M306parkeHma, B YaCTHOCTM Noay4aTb M306parkeHne BbICOKOro
KayecTBa (YTO MOXKET NPUMEHATbCA AN AanbHelwen ob6paboTKn B rpadmyeckunx
peAaKTopax Npu co3gaHnKM Npe3eHTaLMOHHbIX MaTepuanos).

Mepen co3gaHMem pacTpoBoro K3obpaxkeHua (snapshot’a), Bo3moXKHO
M3MEHWUTb HACTPOIKM, YCTAHOBNEHHbIE MO yMon4yaHuto (B danne «Settings.ini» Ha
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KoMnbloTepe nonb3oBaTtens B nanke %LocalAppData%\Renga Software\Renga):
Filename — nyTb coxpaHeHna u uma danna c ero pacwmpeHmem .png, Width —
WMpuHa, Height — BbicoTa nsobparkeHunsa B nukcensax, Alpha — Hannume (true) mau
oTcyTcTBue (false) anbda-kaHana (npo3payHocTn doHa).

o [ o

« v P > 3ToT KOMMLIOTep > JlokansHbiii anck (C:) > TMonb3oBarenn > > AppData > Local » Renga Software > Renga v 0 O TMouck: Renga

Nms [Nata usmeHerna  Tun Pazmep

] Settings.ni 02.12.2021 13:..  Mapamerps! koHdury 3K6

| Settings.ini — BrokwoT

®aiin Mpaeka ®opmar Bua Cnpaeka
[Language]
LocaleName=ru_RU

[Navigation]
NavigationMode=0
RotationCenterVisibilityMode=@

[RenderSnapshot]
Filename=snapshot.png
Width=3508
Height=2480
Alpha=true

[Renderer]

EnableHBAO=true

EnableLighting=true

EnablePrintRasterizer=false

EnableLineAntialiasing=true

EnableHardwareRenderingAcceleration=true

EnableVRGUI=false

EnableSelectorDebugView=false

EnableDebuglayerDevice=false

RasterizeEmbeddedViews=false <

Crp 27, ctab 12 100%  Windows (CRLF) UTF-8

Mocne CcOXpaHEHUs HYMXKHbIX HACTPOEK, AasA nojayYyeHma un3obparkeHus
HeobxoAnMOo 3anycTUTb Renga, OTKPbITb MPOEKT, HACTPOUTb TPebyeMbIii TpEXMEPHbI
WU ABYXMEPHbIA BMA, U Ha)KaTb Ha KlaBMaType codeTaHue Knasuw «Ctrl+*» (* Ha
umdpoBon Knasuatype) wunm «Ctrl+Shift+8». W306parkeHne coxpaHUTCa Mo
yKa3aHHOMY B nepemeHHoM Filename nytn n umenmu.

ERERF ‘
[nasHas Moaenutbea Bun o
&« ol » [locyroesiit LeHTp v D O Mowck: locyrosii...
Nl
\‘ 3 ’mrr](
snapshot.png Jlocyroesiii ueHTp Ha 50
mecr.rmp
SnemenToB: 2 =

Karkgoe HOBoe u300pakeHMe OyaeT coxpaHeHO B TOT e dainn (npwu
HeobxoAnmMocTH coenatb HECKOJIbKO n3obparkeHun, Konupymnte n
nepeMmeHOoBbIBalTe Kaxaoe npeaplayliee nsobpaxkeHue).
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8.2.6 JKCNOPT U NevaTb YepTexen

Ha nobom 3tane nNpoeKkTUPOBaHUA M NPU Bblgaye NPOEKTa Ha IKCNepTU3y U
3aKa3uMKy, B 3aBMCMMOCTM OT YCTaHOBAEHHbIX UMM TpeboBaHMi, Renga
npeaocTaBAseT BO3MOXKHOCTH:

1 — BbIBECTM HA Ne4YaTb Ka)KLI,bIl‘/JI OT,D,eanblﬁ YepTeX;

& locyroesiii LeHTp Ha 50 MecT* - Renga - Moaksouero k cepeepy localhost = X

3DBug * * | Dacagd x 5 | AP-2 nutcr 5 Mna...n wa v, +3,300 % | 4

Qe

2 —3KCNOPTUMPOBATb YepTeXKU (OTAEe/IbHbIM 4YepTerk WAM Habop YyKasaHHbIX
yepTerken):

2.1 — B HepepakTupyemblii popmat pdf;
2.2 — B pegaktupyemble popmatbl dxf (oTKpbITbIN popmarT), dwg;
2.3 — HepepgaKkTMpyemblit popmat Ha 6asze XML Open XPS.

MoapobHaa uMHoOpMauMa O KOMaHOAX M anroputmax neyatM M 3KcnopTa
yepTerken npuseaeHa B nogpasgene 7.3 «lfleyatb U COXpPaHEHUE YepTEKENY.
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8.3.1 3aKoHopgaTenbHble U HOPMATUBHbIe TpeboBaHUA

lpapgocTpouTenbHblii KoaeKkc Poccuiickoii  Pepepaumn’ npeagycmatpusaert
pa3paboTky NpoeKkTHOM U paboyerr AOKYMeHTauMn B Buae WHPOPMALMOHHOMN
moaenu (cT. 48, n.2mn2_1).

NMocraHosnenna [MpasutenbctBa Poccuiickoii Pepepaummn Ne 3312 ot
05.03.2021 » Ne 14313 ot 15.09.2020 ycTaHaBAMBAIOT COOTBETCTBEHHO: CAyYau
dopmupoBaHua u segeHna MM OKC; npaBuna popmuposaHua u segeHunsa UM OKC,
COCTaBa BK/IlOYAaEMbIX CBEAEHUN U OKYMEHTOB, TpeboBaHUA K GopMaTam YKa3aHHbIX

AokymeHToB MM OKC.

CN 333.1325800.2020* ycraHasnMBaeT TpeboBaHMA (B TOM uncne, K YPOBHIO
npopa6botkn LUM, atpubytmBHomMy coOCTaBy, reoOMeTPUYECKOW AeTanusauum
anemeHToB UMM, umeHoBaHuio $paiinos u 1.4.) 419 MHGOPMALMOHHbBIX Moaenen
06BbEKTOB KanuTanbHOro CTPOUTENbCTBA NPOW3BOACTBEHHOIO n
HEeNpPoOM3BOACTBEHHONO  HA3HAYeHMA,  pasMelaemMbix B OCYAAPCTBEHHOM
nHPopmaLMOHHOM cucteme obecnevyeHna rpPagoOCTPOUTENbHOM AEATENbHOCTU
Poccuitickoinn depepaunmn n (Mnun) B rocyaapCcTBEHHbIX MHPOPMALMOHHbBIX CUCTEMAX
obecneyeHna  rpafoCTPOUTENbHOM  OeATeNbHOCTM  CcybbeKToB  Poccuiickol
dbepepauun.

1 MonHbIn TeKeT cebinku: https://docs.cntd.ru/document/901919338

2MNonHoe HanmeHoBaHWe AoKymeHTa: MoctaHosieHue MNpasutensctea Poccuiickon ®eaepaumm ot 05.03.2021 Ne 331 "O6 ycTaHOBAEHMM
CAy4an, Npy KOTOPOM 3acCTPOMLLMKOM, TEXHUYECKMM 33aKa3uMKOM, ANLOM, 06ecneymBalolMm Uan OCyLeCcTBAAIOWMM NOATOTOBKY 060CHOBAHMUA
WUHBECTULMIA, U (MUIN) NUL,OM, OTBETCTBEHHbIM 33 3KCNYaTaLMI0 06beKTa KanuMTaabHOTO CTPOUTENbCTBA, 0becneynsatoTca GopmMUpoBaHUE U BeaeHue
MHOOPMALMOHHOM MOoZeNn 06beKTa KanuTaibHOro CTpouTenbeTea' .

MonHbI TeKcT cebinku: http://publication.pravo.gov.ru/Document/View/0001202103100026.

3NonHoe HaumeHOBaHWe AOKyMeHTa: MoctaHosneHue MpasutenbcTsa Poccuitckoin Gegepaumm ot 15.09.2020 Ne 1431 "06 yTep»aeHUK
Mpasun dopmupoBaHusa U BegeHUA MHPOPMALMOHHON MoZenn O6beKTa KanuTalbHOro CTPOUTENbCTBA, COCTaBa CBEAEHWM, OAOKYMEHTOB U
MaTepuanos, BKAOYAEMbIX B MHOOPMALMOHHYIO MoAeNb OBbeKTa KamuTanbHOro CTPOMUTENbCTBA M MpeacTaBiAemMblX B GOpmMe 371EeKTPOHHbIX
LOKYMEHTOB, U TpeboBaHW K GOpmMaTam yKasaHHbIX 3/1EKTPOHHbIX LOKYMEHTOB, @ TaKXe O BHECeHUW M3MeHeHWA B NYHKT 6 [onoxKeHus o
BbIMO/IHEHUWU WMHXXEHEPHbIX W3bICKAHWI ANA NOAFOTOBKM MPOEKTHOM [AOKYMEHTaLMW, CTPOUTENbCTBA, PEKOHCTPYKLUMW OBBEKTOB KanuTasibHOro
cTpouTenbcTea'.

TeKcT cebiikm: http://publication.pravo.gov.ru/Document/View/0001202009220002?index=0&rangeSize=1

4 NonHoe HaumeHoBaHue gokymeHTa: CBO/, MPABW/1 CMN 333.1325800.2020 « MHOOPMALMOHHOE MOAE/TMPOBAHUE B CTPOUTE/IbCTBE.
Mpasuna dopmupoBaHMa WMHOOPMALMOHHON MoZeNn OOBEKTOB Ha Pas/IMUHbIX CTAagMAX KU3HEHHOTo UMKna». [ONHbIA TEeKCT CCbIIKK:
https://docs.cntd.ru/document/573514520. MonHan Bepcus AoKymeHTa B dopmaTe pdf: https://notim.ru/14.pdf/
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HopmatuBHble Tpe6oBaHuAa K d¢opmaty wuHPOpMALUOHHOK Mmopenm,
noanexauien obmeHy Mexay Y4YacTHMKAMWM MPOEKTUPOBAHUA WU CTPOUTENLCTBA
06BbEKTa, B TOM YMcCne nepenaBaemMon Ha skcneptmsy (cm. n. 8.3.2), o6o03HayeHbl B
AOKYMEHTaX:

CN 333.1325800.2020 (n. 4.2): «MNepepaya MM OKC gonkHa OCyLWEeCTBNAATLCSA C
npumeHeHnem XML-cxem, yTBepKAEHHbIX ynosHOMo4YeHHbIM POUB (beaepanbHbim
OpPraHOM WCMNONHUTE/NIbHON BNACTM) U pasMeLLeHHbIX Ha OopUUMANbHOM CTpaHuue
AaHHoro ®OMB B MHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOM ceTn UHTepHeT. Ecan
XML-cxema He yTBepaeHa ynosHomo4dyeHHbIM ®OUB u (Mnn) He pasmelleHa Ha
oduUMaNbHOM CTpaHuue AAHHOro dOonB B MHPOPMALMOHHO-
TENEKOMMYHUKALUMOHHOM ceTn  WUHTepHeT, HeobxoauMmMo pPyKOBOACTBOBATbLCA
BPeMEHHbIM pernameHTom npepoctaBnenHma MM OKC, paspabaTtbiBaeMbiM INLLOM,
OTBETCTBEHHbIM 33 npuem n xpaHeHmne MM OKC».

MNocraHoBneHue [pasutenbcrBa Poccuiickon Pepepauun Ne 1431 ot
15.09.2020 (n. 6, 7 n 8):

«6. CBeAEHMNA, OOKYMEHTbI U MaTepuanbl, BKAOYaEeMble B MHGOPMALMOHHYHO
Mozenb O6beKTa KanuTalbHOrO CTPOUTENbCTBA, MpeacTaBnatoTcs B popme
3N1EeKTPOHHbIX AOKYMEHTOB (Aanee — 3/1eKTPOHHble AOKYMEHTbI) B Buae ¢alinos B
dopmate XML (3a MCKNtOUEHMEM C/lyYaEB, YCTAaHOB/IEHHbIX MYHKTOM 8).

7. CxemMbl, nognexawine Mcnonb3oBaHUo ana GopMMPOBAHUA 3NEKTPOHHbIX
AOKYMeHTOB B BuAae ¢amnoB B popmate XML, yrBepxagatotca MUHUCTEPCTBOM
CTPOUTENBLCTBA U XKUNULLHO-KOMMYHANbHOrO x03ancTea Poccminckon Pepepaumnm u
pasmewatotca Ha oduumanbHom camte MuHucTepctBa B MHPOPMALMOHHO-
TENEKOMMYHUKALMOHHOM ceTn « UHTepHeT».

8. 0o vytBepxaeHMa  MUHUCTEPCTBOM  CTPOUTENBbCTBA WU KUJAULWHO-
KOMMYHa/NIbHOrO  X03AncTtBa Poccunckon dPepepaumm  cxembl, Nogaerkalen
NCNONb30BaHMIO AN GOPMUPOBAHUA INEKTPOHHbIX AOKYMEHTOB B Buae $annoBs B
dopmaTe XML, aneKTpOHHble AOKYMEHTbI NPeACcTaBAATCA B caeayowmx dopmaTax:

6) PDF/A — 0na [OKYMEHTOB C TEKCTOBbIM COZEpXaHuem, B TOM 4ucne
BKAOUYaOWMX dopmynbl U (nnn) rpaduyveckme m300parkeHusa, a TaKKe AanAa
AOKYMEHTOB C rpapryecKnUm CoAepPrKaHMNEM;

A) IFC vnn mnHo ¢opmaT AaHHbIX C OTKPbITON cneundukaumen — aAns
TPEXMEPHOM MOoAENNY.
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FOCT P 10.0.02-2019! «onpepnenset Habop cxem AaHHbIX C UCMOJIb30BaHUEM

A3blka EXPRESS ansa cneumdumKaumm CTPYKTyp AaHHbIX. ITU cXembl, obpasyroume
eAMHYI0 MalUMHOYMTAEMYIO MOAeslb AAaHHbIX, NPeaACTaBAAloT cxemy AaHHbIX IFC,
NCNONb3YyEMYIO 417 0OMEHA CTPYKTYPUPOBAHHOM CTPOUTENBHOM MHOPMaLMeEnN N ee
COBMECTHONO  WUCMONb30BAaHMA  PasIM4HbIMM  MPOrPAaMMHbIMK  CPeaCTBAMM,
MCNoNb3yeMbIMW B OTPACAN CTPOUTENBCTBA M 3KCNyaTaLMn 34aHUIN U COOPYKEHUA.

3Ta Bepcua cxembl gaHHbIX IFC [nogpobHee cm. pasaen 1 TOCT] cocTouT U3 cxem
AaHHbIX, npeacTaBneHHbiXx B Buae cxembl EXPRESS u cxembl XML, a Takxe
CMPaBOYHbIX AaHHbIX, NPEeACTaBAEHHbIX KaK onpeaeneHunss CBOMCTB M Ha3BaHWUM
KO/ZIMYECTBEHHbIX MAapaMeTpoB, a TaKKe popManbHbIX U MUHOOPMATUBHbIX ONMUCAHUIA.

CtaHpapT pa3paboTaH Ha OCHOBE MeXKAYHapo[Horo craHagaprta I1SO 16739-
1:2018 gna MaWKWMHOYMTAEMOrO NpeacTaBaeHuA MHPoOpMauMn No CTPOUTENLCTBY U
3KCnAyaTauum 34aHUMA UM COOPYXKEHUN, a Takke ans obmeHa CTpoOUTENbHbIMMU
AAHHbIMM.

B cBoto oyepeab, mexayHapoaHbin ctaHaapt MCO 16739-1:2018 ocHOBaH Ha
oTpacneBom ctaHgaprte IFC 4 ¢ pononHeHuem 2 M nonpasKoi 1, paspaboTtaHHOM
buildingSMART International Limited» (cm. n. 8.4.1).

MpaKkTuyeckyto peanmsauuio pabotbl ¢ IFC-popmaTtom [AaHHOM Bepcun B
nporpamme Renga cm. nogpasgen 8.4.

PekomeHayeTcss OOMNONHUTENIbHO O3HAaKOMWTbLCA C  3anucblo  BebMHapa
YHusepcuteta MwuHctpoa HUNCPH PAACH «3akKoHOAATeENbCTBO M HOPMATUBHO-
TEXHUYECKOE pPEeryiMpoBaHMe B CTPOMUTENLCTBE C MPUMEHEHUEM TEXHONOTUM
MHPopMaLMOHHOro mogenmposaHna TUM (BIM)»? ot 8.12.2021 r. u cneauTb 3a
noA06HbIMW OpraHNM30BaHHbIMK Kypcamm obyyeHus.

! MonHoe HammeHoOBaHMe AoKymeHTa: TOCT P 10.0.02-2019/MCO 16739-1:2018 HaumoHaAbHbIN CTaHAApT
Poccuitickonn depepaunmn «Cuctema CTaHOApTOB MHOOPMALMOHHOIO MOAE/NMPOBAHUA 343HUN N COOPYMKEHUN.
Otpacnesble 6asosble Knaccbl (IFC) ana obmeHa 1 ynpaBneHuns gaHHbIMK 06 o6bekTax cTpoutenbctsa. Yactb 1. Cxema
OaHHbIX». TeKkcT ceblnku: https://docs.cntd.ru/document/1200164870. B dopmarte pdf: https://notim.ru/1.pdf/

2 MonHbIN TeKCT cebinku: https://youtu.be/jUZTPvkzH3g
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8.3.2 TpeboBaHuA saKcnepTU3bI

B HacToswee Bpemsa TpeboBaHMA 3KCNEepTM3bl K MHPOPMALMOHHBIM MOAENAM
OKC B pa3nmyHbIX permoHax Poccum HaxogAaTcs Ha pasHbIX aTanax pas3paboTku (nam
aKTyanusaumm) u apenctsms, bopmupyeTca eauHas MeToAo/orMa onpeaeneHus
TpeboBaHUI 3KCNEepPTM3bl N0 BCEN CTPaHe. MCTOYHMKKU TpeboBaHUI N peKoMeHaaLUMIA:

e TpeboBaHma TAY «MocKkoBckaa [locypapcTBeHHas  JKcnepTusar:
https://www.mos.ru/mke/documents/prikazy/view/244254220/.

e TpeboBaHua CaHkrt-lNMetepbyprckoro TFAY «lUeHtp [ocypapcTtBeHHOMU
dKcnepTusbi»: https://www.spbexp.ru/bim/docs/.

e «MeToaunyeckne pekomeHaaumMmn No NoArotoske MHGOPMaLMOHHON Moaenn
06beKTa KanuTasibHOro CTPOUTENbCTBA, NPeACTaBAAeMON Ha paccmoTpeHne B GAY
«FnaBrocakcneptnsa Poccum» B CBA3SM C MpPOBeAEHWEM rocyAapCTBEHHOWM
3KCNEepTU3bl MPOEKTHOW [AOKYMEHTaUMW, a TakKe Mo oueHKe MHGOPMALMOHHOM
Modenn obbeKTa KanuTaNbHOro CTPOUTENbCTBa» ONybAMKOBaHbI B pasgene
https://gge.ru/services/expertise/#tdocuments
(https://gge.ru/upload/iblock/ab4/MeTtoanyeckne%20pekomeHaaumm.pdf).

Mpyu M3y4yeHUM AaHHOM TEMbl PEKOMEHAYETCA TaKKe 03HAKOMMUTLCA C 3aMUCHIO
BebuHapa YHuepcuteTa MuHctpoa HUNCP PAACH «3Kcneptusa u npoBepKa
undposoit HGopmaumuoHHO! mogenm»’ ot 23.12.2021 r.

| 1] n ‘-

£
\gg ==
X

el
AY «MockoBscKan Crn6 rAY «lentp Ynpasnexue depepanbHbI LEHTP
rocygapcreeHHasd rocy4apCTBeHHOU rocygapcTBeHHoOM HOPMUPOBaHWUA,
3KCnepTUusar 3KCMNepTnsbl» 3KCNepTn3sbl CTaHAapTM3aLUKM U
Csepa/oBCKoM TEXHUYECKOM OLEeHKM
obnactu COOTBETCTBMA B
CTPOUTENLCTBE

! MonHbIl TeKeT cebiikm: https://youtu.be/h_J GelEnFO
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B pamkax anpobauunn dopmumpytowmnxca TpebosaHmnm kKomnaHua Renga Software
B pa3HOe BPeMA y4yacTBOBa/Jia B 3KCNEPUMEHTA/IbHbIX MPOEKTaxX MO MPOXOXKAEHUIO
aKcneptM3sbl UMOPOBLIMM MHOOPMALMOHHBIMU MOLENAMWU PA3JANYHDBIX 34aHUN,
BbIMO/IHEHHbIMK B Nporpamme Renga (cm. nsobparkeHue Bbille).

B wabnoH nonb3oBaTeNbCKUX CBOMUCTB (CM. peKOMeHAauMM No CO34aHUI0 U
npMMeHeHUo WabnoHa npoekTa B noapasgenax 2.5 u 9.2), onyb/1MKOBaHHOM B
MOMOLLLb CNeLnanncTam NPOEKTHbIX OPraHM3aumin Ha cantel, BKAtoYeHa 4acTb 06Lmx
CBOWCTB, TPebyeMbIX rOCIKCNEPTU3OMN.

MoapobHoe onucaHMe 3TanoB MNOArOTOBKU UMPpoBON MHOOPMALMOHHOWN
MOZENN K MPOXOMAEHMIO FOCIKCNEepTU3bl BKAOYaeT cTaTba’ ot 03.08.2020 r.
«Mpoxogum rocakcnepTMsy  MHPOPMALMOHHOMA mogenu NpPaBUAbHO»
(AOMNONHUTENBHO CM. 3aMMCb OAHOMMEHHOro BebuHapa®).

B ctatbe 0T 26.11.2020 «MockBa VS CaHKkT-MeTtepbypr: cpaBHeHUe TpeboBaHUM
rocyfAapCTBeHHbIX 3JKCNepTMs K WMHPOPMALMOHHBIM MoAaenam» npueeneHo
cpaBHeHue TpeboBaHun (Bepcuin 4.1 n 2.1) Ha nNpumepe NpoeKTa MONAb30BaTENS
nporpammbl  Renga OO0 «[llpoekTHas Mactepckaa «[leteprod», KoTopbIn
npegoctasun B CMN6 TAY «UIM» BbinonHeHHyto B Renga uudposyto
MHOOPMALIMOHHYIO MoZeNb aMbyNaTOPHO-NONUKANHUYECKOTO YYpeXAeHUs COo
CTaHUMEN CKOPON MOMOLL M.

Ly

1 MonHbIl TeKeT cebiNok: https://rengabim.com/shablons/
2 https://rengabim.com/stati/prohodim-gosekspertizu-informacionnoj-modeli-pravilno/
3 https://youtu.be/WHMMc9d-efA?list=PLnWnOI4mleQ4410UeOLnPZkzS2gCuxvla
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Ha HayanbHOM 3Tane rocakcnepTM3bl MPOUCXOANT BXOAHOM KOHTPOAb MOAENN
Ha KOPPEKTHOCTb reOMeTpPUnN N MHPOPMaLMOHHOro HanoaHeHna UMM, Koaunvectso
NPOBEPOK Pa3/INYHOE Yy KaXKA0M 3KCNEePTU3bl, HO OCHOBHbIE C/lIeAyIoLME:

MpoBepKa Hannuua n
KoppeKTHoCcTb mogenen 3anonHeHuA aTpubyToB
anemeHToB UMM

MpoBepKM Ha KONNN3UK
anemeHToB UMM

MposepkKa cocTasa u basosas moaenb (BM) AP
nmeHoBaHuA LUM

KP

AP

MpoBepKa coOTBETCTBUA b
Knaccam IFC z N noc

KP

CootBetcTBue moaeneit AP-KP

MpoBepKa nepapxmm moaenei

noc

L y Konnusum mexgy mogenamm
P N L J AP-NOC
BxogHaa npoBepka Ha ( ) b 4
KOPPEKTHOCTb reOMETPUU Lp. Konnnsunm mexay mogenamm
3/1IeMeHTOB moAenn n ap. KP-NOC wn ap.
CI‘IG,EI,VPOIJ.I,MVI 9Tan — aBTOMAaTU3NPOBAHHAA MNMpPOBEPKa Ha COOTBETCTBUE

TpeboBaHMAM  «TexXHMYECKUX pernameHToB». [lpaBuna nNpPoOBEPKM NUWIYTCA
3KcnepTaMm nofa co6CcTBEHHOPYYHO HACTPOEHHbIE MPOrPaMMHbIE KOMM/EKCbI, B TOM
yncne cobcTBeHHOM pa3paboTku. Kak cneactBme, pasHble 3KCNEPTHbIE CUCTEMBI
BeAyT K pasnnumnam B TpeboBaHUAX K MUHPOPMALMOHHOM CTPYKTYpe LNM.

Ana peanunsaumm npoektmposaHua UMM ¢ yyeTtom BapuMaTUBHOCTM U
N3MeHAeMOoCTN TpeboBaHMI 3KCNEPTU3bl U UCNONAb3YeEMOro aas nposepok MO; ans
BKAOYeHMA B moaenb IFC co34aHHbIX NO/Ib30BaTENbCKUX CBOMCTB, COXPAHEHUA U3
eamMHON moaenn ob6bEKTOB NO pasaenam, nepeonpeaeneHma TMNoB 06bEKTOB U T.4,.
B nporpamme Renga npeaycmoTpeHbl TMOKME MHCTPYMEHTbI HACTPOMKM 3KCMOopTa
(noapobHee cm. n. 8.4.3, 8.4.4).
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8.3.3 TpeboBaHua nHreponepabenbHoctn NO

MHTeponepabenbHOCTb — CNOCOBHOCTbL ABYX MAW 6onee MHPOPMALMOHHbBIX
cuctem (MC) Mnm KOMNOHEHTOB K 06MeHy WHPopmMaumen M K MCNoAb30BaHUIO
nHpopmaumm, NnoaydyeHHOM B pesynbTaTe obmeHa [cornacHo FOCT P 55062-2012 wm
[OCT P 55062-20211].

FTOCT P 10.0.03-2019? «npegHasHayeH obneryntb MHTeponepabenbHOCTb

NPOrPaMMHbIX CPEACTB, MWCMO/Ib3yeMbIX Ha BCEX 3Tanax MM3HEHHOro UMKANa
CTPOMTENbHbIX 0OBEKTOB, BKAOYAsA NOCTAHOBKY 33434, NPOEKTUPOBaHWNE, pa3paboTKy
AOKYMEHTALMM, CTPOUTENLCTBO, IKCNyaTaLMI0, TEXHUYECKOoe 06CNyKMBAHWNE U CHOC.
OH TakXe cnocobcTByeT nepeBody B3aMMOAENCTBUA MeXAy aKTopamu npouecca
CTpouTenbCcTBa Ha nnatdpopmy UMPPOBbIX WHOOPMALMOHHBIX TEXHOJIOTMA U
obecneunmBaeT OCHOBY [A/nA  TOYHOrO, HAZEXHOro, MOBTOPAEMOro MU
BbICOKOKa4yeCcTBEHHOro obmeHa MHbopMaLMEN.

B cTaHA4apTe onuCcbIBAlOTCA MeTOA0/10rMA, CBA3bIBAOLWL,AA BbIMOJHAEMbIE B X04€e
cTpouTenbcTea busHec-npouecchb® co cneunduraumelnn nHdopmaumm, Tpebyemon
3TUMM npoueccamn, U crnocob conoctaBneHMA M ONUCAHMA MHPOPMALMOHHbBIX
NPOLECCOB Ha NPOTAXEHUN BCETO *KU3HEHHOTO LiNMKAA 06 bEeKTOB CTPOUTENBCTBA.

Ona nepexoga oT onpeaeneHHoro TpeboBaHMA K O0OMeEHY K MpOrpammHOM
peanusaumm, KOTOpyl NpeaocTaBnAAeT MoCTaBWMK pelleHns, Heobxoamma
pa3paboTKa onpeaeneHma moaenbHoro suaa (MVD)».

Metogonornueckme nonoxkeHua FOCT P 10.0.03-2019 gonXKHbl NPUMEHATLCA
ANA OpraHM3auuM npouecca NPOEeKTUPOBAHUA MO TEXHONOTMU UHPOPMALMOHHOTO
moaenunpoBaHus (cm. noapasgen 8.1).

Mpumepbl onpepeneHnii MoAaenbHOro BuAa U BO3MOXKHOCTU HaCTPOMKMU
3KCMNOPTa B COOTBETCTBMU C HUMWU ANA NPOrPaMMHON (TEXHUYECKOM) peanmsauunu
obmeHa B Renga npuBeaeHbl B nogpasaene 8.4.

! NonHoe HanmeHoBaHMe AoKymeHTOB: TOCT P 55062-2012 HauuoHanbHbIi cTaHaapT Poccuiickoin deaepauun
«MHPOopMaLMOHHbIE TEXHONOTUU. CUCTEMBI MPOMBILLIAEHHOM aBTOMATU3aLMKN U UX UHTErpauma. MHTeponepabenbHOCTb.
OcHoBHble nonoxeHua» n FOCT P 55062-2021 HaunoHanbHbIM cTaHaapT Poccuinickoint Pepepauymm «MHPOpMaLMOHHbIE
TexHonormn. WHTeponepabenbHocTb. OCHOBHble MOMOXeHUA» (AaTa BBedeHuAa 2022-04-30). TeKCT CCbIIOK:
https://docs.cntd.ru/document/1200102958 u https://docs.cntd.ru/document/1200181340.

2 NonHoe HauMeHOoBaHMe HaLMOHaAbHOTO cTaHaapTa Poccuiickoin Pegepaumm FOCT P 10.0.03-2019/1CO 29481-
1:2016 «Cuctema CTaHAapTOB WMHPOPMALMOHHOIO MOAE/MPOBAHUA 34aHUNA U CcoopyXeHuin. NHbopmaumoHHoe
MoZennpoBaHue B cTpoutenbcTee. CnpaBoYHUK N0 06MeHy MHPopmaumeit. Yactb 1. Metogonorua n dopmat». MNoaHbIN
TeKCT ccbiku: https://docs.cntd.ru/document/1200164871, 8 popmate pdf: https://notim.ru/2.pdf/

3 TepmuHONOrna coxpaHeHa B COOTBETCTBMM C OPUIMHANOM AOKYMEHTa, CM. pasgen 3 «TepMuHbl K
onpeaeneHuna» NOCT P 10.0.03-2019.
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8.3.4 Knaccudukatop ctpoutenbHon HGopmaumum

B CN 328.1325800.2020' (n. 6) npuBegeHbl TpeboBaHWA K KOAMPOBAHUIO

KOMMOHEHTOB 6Mb1MOoTEK MHPOPMALMOHHBIX MoAenel (conocTaBNeHNE KOMMNOHEHTA
B CM 328.1325800.2020 1 o6bekTa B KaTanore Renga cm. nogpasaen 9.1).

Knaccupukatop crpoutensHot  uHpopmauum (KCKU)  oTKpbiT  gns
nonb3osBaTtenen Ha cante GAY «dPLUC» ¢ 1 aekabpa 2020 ropa. Knaccnoukartop, a
TaKXe oOonucaHuMe MeToA0B B3aMMOAENCTBMA C APYrUMU  MHPOPMALMOHHbLIMK
cuctemamu, pasmelleH no ccbinke http://faufcc.ru B cootsetcTeytowem pasgene.

KCHU B nepByto oyepeab Heobxogmm ana yHUbMKaumm MHPopmMaLuMOoHHbIX Moaenen
06BEKTOB KanuTasbHOIo CTPOUTENbCTBA (OCHOBHbIE cBeaeHna o KCU cm. B HOBOCTM?
oT MuHcTpona Poccum).

B nporpamme Renga npucBoeHMe KOAOB BO3MOXHO B KayecTBe 3HayeHwui
NoNb30BaTENIbCKMX CBOMCTB A1 COOTBETCTBYIOWMX TUNOB 0OBbEKTOB MAKN cucTem (cC
NPMMEHEHMEM METOA0B, U3I0XKEHHbIX B Nnoapasaenax 2.4.5 n 2.5.3).

Ona nepegaym AaHHbIX CBOWCTB, TaKXe KaK WM N0ObIX CBOWCTB, CO34aHHbIX
nonb3osatenem B Renga, cm. metoapl 8 n. 8.4.3.

e -
] Ceoiictea obbexkToR X

CeoiicTea TMNoe o6beiTos | Bee ceolicTea

+ 7 %

Wiran Tun gant Yuuka, Tunbt 0BBEKTOE MCNONL3YIOLLME CBORCTEO
KCW _Koa knacca Crpoka | c049.. Nectriup), Matepuansi, Mrorocnofikbie marepuanti, OrpaxaeHis, MNanaycs, Momewerin, CTiunu akceccyapa BosAyxoeoas, CTinw akceccyapa TpyBonposoas, Cr...
KCW_Koa npeayxra (-) Crpoka | 2302..  Akceccyapel B034yX050A2, AKCeccyaphi TpyBonpoecgs, ApMaTyprie setany, Banku, Bentunaymonoe oBopyaoearive, Bosgyxoeods, Jeepw, Jetani
KCW_Koa npoayKTa MHOMoypoEHEEbiii (-) Crpoka | 42e.. Akceccyapsl B034yX080A3, AKCECCYaPbI TPYGONPOBOAS, APMATyPHBIE AeTank, Banku, BEHTUNRLMOHHOE 0BOpyAOBaHIe, BosayxoEods), Jeepy, [ETant s031yx0E0A3, ..
KCW_Koa TexHideckoil cucTenst <Tes» Crpoxa | af09.. ApmarypHoie aetani, Banky, Bosayxoeoas, Konoksl, Jlecthnupl, OBopyacsatme, Orpaxaenia, Okiz, Manaycs), Mepekportug, Mnactitbl, MNomewenis, CHopkM, ..
KCW_Koa yrkunonansnoit cucrenst <FnS> Crpoxa | 5d63.. Apmaryprsie aetann, Banky, Bosayxosoge, Kononre, flectrnupr, O6opyacsanme, Orpaxaenun, Oxwa, Manayco:, Mepexportin, Mnactarby, Coopxu, Cremsi, Crini ..
KCW_MecTo pacnonoxenia (++) Crpoka | cf74..  Akceccyapbl 034yx080A2, AKCecCyaphi TpyBonpoBoas, ApMaTypHbie seTany, Banku, BeHtunaumoritoe oBopyaoparine, Bosayxosoas, deepw, Jetani
KCW_Haumenosanme knacca Crpoka  6fbd... Nectraug, Marepuans, Mrorocnoiitbie marepuant, Orpaxaerins, Marayce, Momewyeris, Crunu akceccyapa so3ayxoeoaa, Cruny akceccyapa 1py6onposogs, Cr...
KC_HaumeHosaHME CHCTEMB! Crpoka | e871.. Bozayxoeoas, Jlecthusl, OBopyacsanme, OrpaiaeHig, Okna, Maraycsl, CTUAK KonokHsl, CTiuan cBopkn, CTUAM cucTeme!
KCI_Coctagrioii koa Crpoxa | Tfal.. Axceccyapel eosayxosoas, Axceccyapbi Tpy6onpoeogs, Apmaryprbie getany, Banku, Bentnnsusontoe obopyaoearine, Bosayxosoas:, Jeepu, Jetant sosayxoeoaa, .
KCW_Tun knacea (%) Crpoka  982b... Jsepw, flecthuus), Orpaxaenus, Okra, Manaycs, Mepexpimis, MomeLuenus, Crenbl, CTiu skceccyaps 8034yx 08043, CTUAN akceccyapa TpyBonposoaa, Crian ap...
KCIA_Tin Texrinueckoif cucrens <TeS> (%%) Crpoka | a9dg... Apmaryphsie setanu, Banky, Boaayxosoas, Kononisi, Mecthuus, OBopyaoeanue, Orpaxactus, Oxna, Manaycs, Mepexpoimia, Mnacruner, Coopia, Creny, Cruam ..
KCW_Tin yHKLUmOHANBHOR cucTensl <FnS> (%) Crpoka | 9491.. Apmarypsie aetany, Banky, Bosayxoeoas, Konoksl, flecthiupl, OBopyaceame, OrpakacHua, Oxks, Maraycs), Mepekpbitan, Mnactitbl, CBopxu, Crembl, CTinm ..
KCW_Touka pacnonoxerits (+) Crpoka | 460z... Akceccyepmi s0sayxosoas, Akceccyapui TpyGonposoga, Apmarypriie gerany, Banku, BerTunsumonoe oBopyaoearie, Bosgyxosoast, deepu, Jetani
KCW_DyHKUMOHaAHBIF KOA MHOMDYPOEHESS I (=) Crpoka  Ddfl... Akceccyapbl 803ayx080as, AKCeccyaphl TpyBONpoBOAs, ApMaTypHbie AeTany, Banky, BeHTunsuMonHoe 0BopyaoBarine, Bosayroeoas), leepw, JETant s0sayX0E0A3, .

Jakpers

Benetcs paboTa Hag BOSMOMKHOCTbIO aBTOMATU3MPOBAHHOTO MPUCBOEHMA KOA0B
Knaccudukaumm obbeKkTos (cm. BUaeo3).

! MonHoe HammeHoBaHMe AOKyMeHTa: CBoA Npasua «MHPOPMaLMOHHOE MOAENMPOBAHNE B CTPOMTENLCTBE.
MpaBuna oNUCaHUA KOMMOHEHTOB MHbOPMaLMOHHOM Moaenn». Cebinka: https://www.minstroyrf.gov.ru/docs/119943/

2 MonHbIN TeKCT ccbinok: https://www.minstroyrf.gov.ru/press/klassifikator-stroitelnoy-informatsii-zarabotal-v-
testovom-rezhime/

3 https://youtu.be/F9qbtz4oeQl
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8.4.1 OcHoBHble noHATHA IFC

dopmar AaHHbIX C OTKpbiTo cneuudukauymen IFC (Industry Foundation
Classes) npeactaBnaer coboil  OTKPLITbIN  MeXXAYHAapoAHbI  dopmaT  Ans
MHOOPMALIMOHHON  MoZenun  pgaHHbix  0b6bekToB  cTpouTenbctBa  (BIM),
npegHasHaYyeHHbIX AnAa obMeHa M COBMECTHOrO WCMNO/Ib30BaHMA B MPOrpPamMmHbIX
NPUNOXKEHUAX, MPUMEHSEMbIX Y4aCTHUKAMM OTPAC/IM CTPOUTENLCTBA M SKCM/TyaTaLumnm
37aH1I 1 coopy>keHnit [TOCT P 10.0.02-2019%].

OdunuymanbHblii UCTOYHUK p[oOKymeHTaumu no IFC — caidiT opraHusaumm-
pa3pabotumka buildingSMART: https://technical.buildingsmart.org/standards/ifc/

dopmaT AaHHbIX C OTKPbITOM crneuudpuKkaumen onpeaensiet CXemy AaHHbIX U
CTPYKTYpY dopmaTta dpannnoB obmeHa AaHHbIMWU. MMOAMHOMKECTBO CXEMbI AAHHbIX U
CBA3aHHbIX AAHHbIX Ha3blBaeTcA onpegeneHnem mopgenoHoro suaa (MVD). OauH
WNN HECKONbKO TUMUYHbIX OTPacneBbiXx Paboumx NpouLEeccoB B CTPOUTENLCTBE W
3KCnAyaTauum 343aHUA U COOPYXKEHUM MOXKET ObiTb OnucaH KOHKPETHOM
peanusauymen MVD. Kaxgbit paboumit npouecc ycTaHaBamMBaeT TpeboBaHMA K
obMeHy AaHHbIMW ANA NPOrPaMMHbIX NPUNOXKEHUN. OnA co3gaHMA MOAENbHOIO
BMAaa Tpebyetcs cneumanbHoe nporpammHoe obecneverHune [FOCT P 10.0.02-2019].

OnpegeneHua moAenbHoro Buaa, paspabaTtbiBaemble  buildingSMART
npuMBeAeHbl B COOTBETCTBYHOLWEM pa3gene OoPuUMANbLHOIO calTa oOpraHu3aumu:
https://technical.buildingsmart.org/standards/ifc/mvd/mvd-database/

! MonHoe HammeHoOBaHMe AoKymeHTa: TOCT P 10.0.02-2019/MCO 16739-1:2018 HaumoHanbHbIN cTaHAApT
Poccuiickonn ®depepaunmn «Cuctema CTaHOApTOB MHOOPMALMOHHOIO MOAENMPOBAHUA 343aHUN N COOPYMKEHUN.
Otpacnesble 6asoBble Knacchbl (IFC) ana obmeHa 1 ynpaBneHuns gaHHbIMK 06 06bekTax cTpoutenbctsa. Yactb 1. Cxema
OaHHbIX». TeKkcT cebliku: https://docs.cntd.ru/document/1200164870. B dopmarte pdf: https://notim.ru/1.pdf/
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@bui_ldingSN\HﬂT.

Home Standards v Services v

Resources v

IFC

MVD Name Status Documentation Summary
Schema
IFC4 IFC4Precast Final Full Exchange of geometric information between CAD and MES systems for
ADD2 documentatior automated production of precast building components.
T (zip)
IFC4.2 Bridge Construction Draft BRie 2017.10.24  Build and maintain bridges.

View
IFC4 Reference View Final .2 HTML Simplified geometric and relational representation of spatial and physical
ADD2 components to reference model information for design coordination
TC1 RV_1-2.mvdxml between architectural, structural, and building services (MEP) domains
IFC4 Design Transfer View Draft DTV 1.1 Advanced geometric and relational representation of spatial and physical
ADD2 components to enable the transfer of model information from one tool to

TC1 another. Not a "round-trip" transfer, but a higher fidelity one-way transfer
of data and responsibility.

IFC4 Quantity Takeoff View Estimate and track construction materials and costs.
ADD2

TC1

Draft mvdXML

IFC4 Energy Analysis View Draft EV Estimate and track energy usage and costs.
ADD2

TC1

IFC4 Product Library View
ADD2
TC1

Draft Lv 0.1 Manufacturer product information and configurations.

IFC4 LandXML view LandXML MVD Basic buildingSMART MVD for LandXML v1.2.

19
12

MVD Reference View yctaHaBiunBaeT ynpollieHHoe npeactasneHne UMM ana
KOOPAMHALNU apXUTEKTYPHbIX, KOHCTPYKTUBHbIX U UHMKEHEPHbIX PeLUeHMN NPoeKTa
(He npegycmaTpMBaeT BO3MOXKHOCTU peaaKTMPOBaHUA MOAENN).

MVD Design Transfer View ycTaHaB/MBaeT pacluMpeHHoe npeactasnenme UMM
C BO3MOXHOCTbO OOMeHa [AaHHbIMM MEXAY Pa3NYHbIMKU  NMPOrPaMMHbIMU
MHCTPYyMeHTaMM (npeanonaraeT BO3MOXKHOCTb PefaKTUPOBAHUA KOMMOHEHTOB, HO

He obecneynBaeT NONHOM nepenaydun Bcex AaHHbIX B peJakKTUpPpyeMoMm BM,CI,e).

Cnepyer o06patutb BHMMaHMe Ha ctatyc MVD: Final — 3aBeplueHHbIN,
yTBEepKAeHHbIN, Draft — B paspaboTke.

Ona TexHUYeckon peanmsauum npeactaBaeHns MoAae bHOro Buaa HeobxoaMmo
0603HaUYNTb B HETEXHUYECKMX TepPMMHAxX (MOHATHbIX KOHEYHOMY MO/1b30BaTeNto:
apPXUTEKTOPY, KOHCTPYKTOPY, MHXKeHepy Mo ceTam U T.4.) TpeboBaHue K obmeHy
nHpopmaumuei, KOTOpon HEOBXOANMO 0BMeEHATLCA ANA COBNOAEHNSA KOHKPETHOro
b6u3Hec-npouecca Ha onpeaeneHHom 3Tane npoeKkta (cm. n. 8.1). NogpobHee o
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AAHHbIX MOHATUAX, PEKOMEHAALUMAX U METOAAX OpraHM3auum obmeHa nHGopmaumen
cm. TOCT P 10.0.03-2019°.

MpepcTaBAeHne MoA4eNbHOTO BUAA MOXKET ObITb onpeaeneHo CTaHAAPTHbIM 13
npeactasneHHbix buildingSMART (B Renga no ymon4YaHUIO HAcTPOMKKM 3KcnopTa
cootsetcTBytloT MVD Reference View 1.22) nan yHMKanbHbIM — ANA AOCTUXKEHMUA

KaK[,0M OTAeNbHOM Lienn obmeHa gaHHbIMK (cm. N. 8.4.2). U B TOM, 1 B Apyrom ciy4yae
TpebyeTtca cobntogatbe npasuna popmmpoBaHua cneundukaumm IFC, ncnonbsosatb
ONMMUCaHUA W BO3MOMKHOCTM MNpeacTaBneHnss OOBEKTOB W CBA3EM, KoTopble
npepocTasaset popmar.

8.4.2 Lenun skcnopTta U MHCTPYMeHTbl o6ecnevyeHus nHTeponepabenbHoctn NO

Mporpamma Renga ob6nagaer TMOKO WM LWKWPOKO  HaCTpamMBaeMbIM
MONHOPYHKLMOHANbHBIM? MHCTPYMEHTapuem Ana NpUHATUA® U nepegaum Lmdbposoi
MHPOPMALMOHHON MOAENN C LeNIbI0 BbINOJIHEHUA:

® 33KOHOAATEeNbHbIX, HOPMATMUBHbIX U IKCMEPTHbIX TpeboBaHU (cM. noapasaen
8.3);

e 6u3Hec-TpeboBaHUN, AMKTYEMbIX OPraHM30BaHHbLIM C YY4ETOM TEXHOJIOrMMU
MHGOPMALIMOHHOIO MOAENMPOBAHMA NPOLECCOM NPOEKTUPOBaHUA (cMm. noapasaen
8.1);

e TpeboBaHMN MHTeponepabenbHocTM MO (cm. n. 8.3.3, ¢ yueTomM TeXHUYECKUX
BO3MOMHOCTEM 3KCNopTa M MMMNOPTA KOHKPETHOW BEPCUMU KarKAoW Mporpammbl),
Y4YacTBYHOLLEro B NPOLLeCcCe NPOEKTUPOBAHUS;

e uenen nepepgaun UMM (KoTopbiMM mMOryT ObITb: pPeaaKTUPOBAHUE,
AOMONIHEHME APYrMMK pa3genamu NpoekTa, NPoBepKa Ha KOAMU3UKU, IKCNepTUusa,
NPOCMOTP, OCMEeYMBaAHME U T.4.);

! NonHoe HaMmeHOBaHWe HaLMOHaNbHOro cTaHaapTa Poccuiickolt deaepaumm FOCT P 10.0.03-2019/M1CO 29481-
1:2016 «Cuctema CcTaHOAPTOB MHPOPMALMOHHOIO MOLE/IMPOBAHMA 34aHUN U CcOoopyKeHui. UHbopmaumoHHoe
MoZeNIMpoBaHue B cTpoutesibeTee. CnpaBoYHUK No 06meHy nHbopmaumeit. HYacte 1. MeTtogonorua u dopmat». MonHbIN
TeKcT cebiiku: https://docs.cntd.ru/document/1200164871, 8 popmate pdf: https://notim.ru/2.pdf/

2 MonHbI TeKcT cebinku: https://standards.buildingsmart.org/MVD/RELEASE/IFC4/ADD2_TC1/RV1_2/HTML/

3 Npwu pabote co cTaHgapTom IFC pekomeHayeTca MCNoNb30BaTh aBTOMATUUECKUIA NEepPeBo, C aHIIMIICKOro Ha
PYCCKUIA A3bIK B C/ly4ae HEeobXoAMMOCTM MOHMMaHMA Ha3HAYeHMA TOro WAW MHOrO Knacca o6beKkTa, ero onucaHus,
Habopa napameTpoB M T.4. HasBaHWA KnaccoB 06bEKTOB, HABOPOB MX NMapaMeTpoOB, Ha3BaHWSA aTpPUOYTOB creayeT
NPUMEHATb OpUIMHANbHbIMK, 6e3 nepeBoga, BO M3beKaHWe CUMHTAKCUMYECKUX OWWBOK npu paboTe ¢ HAcTpolKoM
reomeTpuyeckoro u MHPOPMaLMOHHOro npeacTaBneHus obbekTos. [1a HaBuraumm no ctaHaapTty (Hanpumep, no
npeactasneHuio Reference View 1.2) pekomeHAayeTcs NPUMEHATb MOUCK, a TaKXe nonesHbiM byaeT pasgen «Iindex»:
https://standards.buildingsmart.org/MVD/RELEASE/IFC4/ADD2 TC1/RV1 2/HTML/doc index.htm.

4 0becneumsaowmm Bbirpy3aky UMM B nwbom npeactaBneHum  mogenbHoro  Buaa, MVD,  Kak
CTaHAAPTUM3UPOBAHHOM, TaK U YHUKa/bHO CHOPMMPOBAHHOM MO, 3a4a4YM MONb30BaTe/Ns, B PaMKax BO3MOXKHOCTEN,
npeaocTaBasemblix AeACTBYOWMM cTaHaapTom BuildingSmart ansa cneunduraumm IFC.

5 HacTpoiika NpounsBoAnTCA Ha 3KCNOPTUPYIOLLEl cTopoHe, B Renga mogent B popmate IFC OTKpbIBaeTca Kak
NPOEKT.
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Bapunauuii HabopoB nepeyncneHHbix TpeboBaHMn MOXKET BbiTb MHOXKECTBO U
ANA KaXKO0N NPOEKTHON opraHun3aumm oHu 6yayT yHUKanbHbIMM® (Ha 4TO BAMAIOT U
coctaB O onpegeneHHbIXx BEpPCUMA Ha NPeanpuaTUN, U PErvMoH NPOXOXKAEeHUS
NMPOEKTOM 3KCMEePTU3bl, N OpraHM3auma npolecca NPOEKTUPOoBaHMA U T.4.). OAns
KasK[0ro U3 3TUX LiefieBblX Habopos TpebosaHuit TUM-cneumannct’ npeanpuaTms
MMeeT BO3MOMKHOCTb NpeaesibHO r'MOKoM HaCTPOMKM NpeacTaBAeHMA MOLE/IbHOro
BMAa Bbirpy*kaemoit u3 Renga UMM B dopmate IFC 4 (bopmaT npoaAmMKTOBaH
TpeboBaHUAMM, CCbIZIKA Ha KOTOpble NpuBeaeHa B n. 8.3.1).

[na atoro 8 Renga npeaHasHavyeHbl MHCTPYMEHTbI HAaCTPOMKMU (CaMble BasKHble
MONOMKEHUA U BO3MOMKHOCTM HACTPOEK 3KcnopTa 3adMKCMPOBaHbl B CrpaBKe Mo
nporpamme B pasgene «3kcnopt B IFC»3):

1 — nHpopmaumnoHHoro npeacrasneHns obvektos (n. 8.4.3);
2 — reomMeTpuYecKoro npeacraBnenma oovekTos (n. 8.4.4);

3 —onpeaeneHns  pacnonoXeHua  34aHuA, y4yacTka WU MNpPOeKTa B
KOHCO/INANPOBaHHON MHGOPMALIMOHHON Moaenn obbeKTa cTpouTenscTsa (n. 8.4.5);

4 — meToAbl onpeseneHua coctaBa 06beKkToB aKkcnopTupyemoirt LUM (n. 8.4.3).

HacTtponka npousBoauTcA nepen 3KCNoptom umndpoBon MHGOPMALMOHHOM
MOAEeNN B AMANOrOBOM OKHE HACTPOEK, BKNAAAKe «IKCMOPT»;, BHyTpu ¢annos
COMOCTaB/IEHUA; @ TaK¥e B CBOMCTBaX CaMux O6BEKTOB mogenn (C nomolubto
cneuyanbHbiX cBoncts). Mpu NpousBeAEHUM HACTPOEeK 00A3aTeNibHO 3HaHWe U
cobnogeHne TpeboBaHMIM, Ha KOTOpble OPUEHTUpYeT noapasgen 8.3, a Takxke
cTporoe cnepoBaHue ctaHgapty IFC (cobniopeHne cuHTakcuca npu pgobasneHum
CneuyanbHbiX CBOMCTB WM 3a4aHUM MM 3HaYeHUn Ana oObEeKTOB; KOPPEKTHOEe
onpegeneHne OTHOWEHMS OOBEKTOB MOAENM WM UX aTPUBYTOB onpeaeneHHbIM
KNaccam M Tunam obbeKToB M UX aTpMbyToB B CTPYKTYpe cneundukaumm IFC —cm. B
nomoulb pekomeHaaumu n. 8.4.1).

dann HacTpoeK reomMeTpUYeckoro npeacTaBaeHus
«ifc_geometry_type_ settings.json» XpaHUTCA Ha KOMmMNbloTepe mMosib3oBatena (B
nanke %LocalAppData%\Renga Software\Renga), nyTb K HemMy HeM3MeHeH U cam
dann MoxKeT ObiTb TONbKO oAauH. ®Palnbl HACTPOEK COMOCTaBAEHUS TUMOB,
napameTpoB U OBBHEKTOB C/I0AM XPaHATCA B Nanke YCTaHOBKM Nporpammbl (NyTb no
ymonyaHuio C:\Program Files\Renga\IFCMap)*.

! PernameHTauma stux Habopos v npoussoamTca B BIM-ctaHgapTe — IDM-cnpaBoyHuKe npeanpuaTms.

2 Tekct ceblnok: http://publication.pravo.gov.ru/Document/View/0001202101190012?index=1&rangeSize=1

3 https://help.rengabim.com/ru/index.htm#ifc.htm

4 TUM-cneumanncT npeanpuaTMA  MOMKET HacTPOUTb HECKOAbKO ¢GaitNoB HacTpoOeK reoMeTPUYECKoro
npeacTaBaeHna u ¢pannoB conocTaBieHns A1a pasHbiX Habopos TpeboBaHUM K Bbirpy:kaemont LLUM u 3ameHsTb daiin
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R N R RO :
Hacrpoiim

T Y
£ Hacrpoiikn X

OBme MapameTpsl IFC4

Cosmectran pabota Dain conocTaBNEHNA THNOB:

Hasuarayna C:\Program Files\Renga\|IFCMap'\export_typejson

Pacwmnperna

Daiin conocTaeNeHnA NapaMeTpoe:
3kcnopT

C\Program Files\Renga\lFCMap'export_attr_qgto_pset_exp.json

Maiin conocTaBneHns 0BLEKTOR COAM:

C\Program Files\Renga\IFCMap\export_layer.json

V| ANnpokCUMWUPOBATE KPUBBIE OTPESKAMU 1 AYTaRIN

v| 3BkcnopTupoeate "Body” npoemos kak “Reference”

V| Pazgenate 0BBLEKTEI C MHOTOCTOAHBIM MATEPUANOM Ha YacTH
3KCNOPTMPOEATE FEOMETPUHECKOE NPEACTABNEHNE De3 nogpesok

leomeTpHYECKOE NPEACTABNEHNE OB BEKTOE:
Axis
v| FootPrint
~ |m| Body
» [V Tessellation
~ || SweptSolid
~ | ExtrudedAreaSolid
V| ArbitraryClosedProfile
ArbitraryOpenProfile
CompositeProfile
DerivedProfile
> ParameterizedProfile
v | RevolvedAreaSolid
V! ArbitraryClosedProfile
ArbitraryOpenProfile
CompositeProfile
DerivedProfile
> ParameterizedProfile
| SweptDiskSolid
SweptDiskSelidPolygonal
FixedReferenceSweptAreaSolid
SurfaceCurveSweptAreaSolid
ExtrudedAreaSolidTapered

VoW v v

RevolvedAreaSolidTapered
» Brep

Surface

0K Omraena

Mo yMONYaHUIO HACTPOMKM 3SKCNOPTA YCTAHOBNAEHbl B COOTBETCTBUM C
nencTeyowmnm v yteep>KaeHHbIM Reference View 1.2 (cm. Ha n3obpaskeHnu Bbiwe).

Mocne NpousBeAeHHbIX HAacTPOeK (MeToauyeckne nogpobHocTn cm. n. 8.4.3 —
8.4.5), ocywecTtBnseTcs  3KCNoOpT MOoAeAM U MpoBepKa  KOPPEKTHOCTU
npeaBapuUTeNibHbIX HACTPOEK Ha COOTBETCTBME LesneBoMy Habopy TpeboBaHui wm
OXMAAHWUM K nonyyeHHon B popmarte IFC mogenm (cm. n. 8.4.6).

reomeTpuMyeckoro npeacTaB/ieHusA, a TaKKe YKasbiBaTb MYTU K HYXHbIM ¢aitam CONoCTaBleHWUA MpU pelleHun
onpeaeneHHol Leau npu akcnopTe mogenu B popmart IFC.
! MonHbIN TEKCT CCbINKK:

https://standards.buildingsmart.org/MVD/RELEASE/IFC4/ADD2_TC1/RV1_2/HTML/schema/views/reference-
view/index.htm
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8.4.3 OnpepeneHne coctasa UMM u Hactpoka uHHPOPMALMOHHOrO
npeAacrasneHnAa o6beKToB

MHdopmaymnoHHOe npeacTaBneHne 06beKToB B CTPYKType cneundurkaumnm IFC
cTaHaapTusmMposBaHo npasunamm buildingSMART (cywecTtByeT Habop cneumanbHbIxX
aTpMbyTOB ANA KaXKAoro Knacca, NponncaHHbIX B CTPYKType cTaHgapTa IFC, a TakxKe
BO3MOHOCTb NepegaBaTb MO/b30BaTeNbCKME CBOWCTBA 06BEKTOB, cobatogas
onpeaenieHHble CTaHAAPTU3MPOBaHHbIE MpaBwuna). Bce TUNbl OOBLEKTOB U MX
napameTpbl, KoTopble AoCTynHbl B ¢opmate IFC MOMKHO HaMTM B OMNUCAHUMU
cneunduraumm IFC4L, npepocrasnaemom buildingSMART.

B Renga gna HacTpOMKM COOTBETCTBUSA MHPOPMALMOHHOIO MNpeacTaBAeHUA
OOBHEKTOB  3KCMOPTUPYEMOM MOAENM CTaHAAPTHbIM  NPaBU/aM  3aMoJIHEHMUA
cneundumkaumm IFC npegycmoTpeHbl panibl CONOCTABACHUA:

e daitn conocraBneHna TUNOB. Onpegenser Kakue Tunbl OOBEKTOB
HeobXxo4MMO 3KCNOPTUPOBATb M MX COOTBETCTBME TuNy obbekToB IFC mogenw.
O6beKTbl He YKa3zaHHbIe B dpaliie conocTaB/eHUs TUMOB, He ByAYT SKCMNOPTUPOBAHbI.

e dann conocrasneHna napametrpoB. Onpenenser Kakue CBOICTBA,
napameTpbl U pacyYeTHbIE XapPaKTEPUCTUKN 0O BEKTOB HEOOXOANMO IKCNOPTUPOBATL U
MX cooTBeTCTBUE aTpubytam ob6bekTa IFC moaenu.

e ®daiin conocraBneHna o6vekTos cnoam. OnpeaenseT Ha Kakux cnoax® 8 IFC
Mmogenun byayT pacnonoKeHbl 06beKTbl 334aHHbIX TUNOB.

®annbl conoctaBneHna B ¢opmate *.json, npumeHaemble NPOrpammon npwm
3KCMopTe NO YMONYAHMIO, PACNOaratoTcA B Nanke yCTaHOBKM NporpaMmsl (NyTb No
ymonyaHuio C:\Program Files\Renga\IFCMap). MyTb n cam ¢aiin conocraBneHun
BO3MOHO WM3MEHUTb (PEKOMEHAYEeTCA COXPaHATb HEW3IMEHHbIMW CTAHAAPTHble

! MonHbIl TekeT cebiikm: https://standards.buildingsmart.org/IFC/RELEASE/IFC4/ADD2_TC1/HTML/

2 Cnon HepaBHOLLeHHbI MO CBOEMY 3HAYEHMIO YPOBHAM B MOJEAN U He OTMEHAIOT MPUHAANEKHOCTb 06beKTa
onpeaeneHHomy ypoBH0. CIoM MPUMEHSAIOTCA B KayecTBe A0MNONHUTENIbHOrO MHCTPYMEHTA FPynnMpPOBKN OOHEKTOB B
CcTpyKType IFC-momenu, Hanpumep, OnA oTobGpaxKeHua onpeneneHHoW rpynnbl 06beKToB npeameTHol obnactu
npoeKkTupoBaHua npu npocmotpe IFC-moaenn. dain conoctaBneHma 06LEKTOB C/1I0AM, NPUMEHAEMbI NPOrpaMmmon rno
YMO/IYaHWUIO, HAaCTPOEH TaKMM 06pa3om, UTO OOBEKTY NPW IKCMOPTE NPMUCBAMBAETCA TOT CNOM, KOTOPbIN COOTBETCTBYET
ero Tuny: KonoHHbl ("A-M-Column"), 6ankm ("A-M-Beam"), ¢dyHaameHTbl ("S-M-Foundation"), c6bopku ("S-M-
Assembly"), oceeweHue ("EL-M-Lighting") n 1.4. Ecin ¢aitn conoctaBneHns o6beKkToB cnosm byaer cogepratb TONbKO
YacTb TUNOB OBBEKTOB, OTHECEHHDBIX MO CA0AM, UAM ByaeT NyCcTbiM — 3TO He NOBAMAET Ha nepenady obbvekTos B IFC-
dopmaT, KaKk Hanpumep, B C/ly4ae 3anoaHeHua paiaa conocTaBAeHUsA TUMNOB.
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dainbl conoctaBaeHUs, KONUPYA UX NPU HEOBXOAMMOCTU BHECEHUA U3MEHEHUA U
3a4aBad NMyTb K HYXKHbIM MPOEKTHOMY c/iyyato dainam).

. -
£ Hacrpoiiku X
Obme Mapametpuil IFC4
Cosmectras pabota Paiin conocTasneHna TANOE:
Hagwrauwa C:\Program Files\Renga\IFCMap\export_type.json
Pacwmpenna
Paiin conocTaBNEHNA NapamMeTpoE:
Jkcnopt
C\Program Files\Renga\|[FCMap\export_attr_qgto_pset_exp.jsor
Paiin conocTaenednA oGBEKTOE CNOAM:
C:\Program Files\Renga\|[FCMap\export_layer.json
V| Annpokc poBate Kp oTp W Zyranm
v| 3kcnoptupoeate "Body" npoémoe kak "Reference”
V| PasgenaTe 0GbEKTEI C MHOMOCAOMHEIM MATEPUAN0M Ha HacTh
JKCropTUPOEaTE FEOMETPUYECKDE NpecTaBneHne Ges nogpesok
leomeTpuyeckoe npeacTaeneHne oBbEKTOB:
Axis
V| FootPrint
> W Body
oK Otmena
~
Ama [ara usmeHeHua Tun Pasmep
| export_attr_gto_psetjson 16.11.2021 15:16 daiin "JSON" 30 Kb
] export_layer.json 14.05.2021 12:03 Daiin "JSON" 3 Kb
& export typejson 14.05.2021 12:03 Daiin "JSON" 23 Kb
| export_attr_gto_psetjson — bnokHoT - O e
®aiin lNpaeka ®opmar Bua Cnpaeka
o
"version”: "4",
"IfcProject”™: {
Tattributes”: {
"Name": "{af92a816-58a7-436e-9787-5824eal53d3e}",
"LongName": "{38bfab44-f336-483b-adaa-ch191efdsd2a}l”,
"Phase": "{1e119998-d9ce-4826-bbed-d314739cdasbh}”,
"Description™: "{@fel8ds8f-657f-4b97-92af-dfad9659673d}",
“TrueNorth": "TrueNorth"
}
1.
"IfcSite™: {
"attributes”: {
"Name": "{3@@535Td-90894-45b3-b122-44cTee2083af}",
"LongName": "{Babe4cba-bfel-4F76-bb48-5834abdd32fc}",
"Description™: "{B843d4f8f-7575-419e-98c3-Bcc391ad7edc}”,
"RefElevation™: "RefElevation",
"ReflLatitude™: "RefLatitude™,
"RefLongitude™: "RefLongitude™
1
"psets”: {
"Pset_SiteCommon”: {
"Reference™: "{30@535fd-9094-45b3-b122-44cf6e2083af}"
¥
}
1s
"IfcBuilding”: {
"attributes": {
"Name": "{17a54788-d287-4fdc-9114-BcabascBc2el}”,
"LongName”: "{3f2c8772-2f49-4c8e-a473-98815bach2cl}”,
"Description™: "{88fff372-c724-47b4-ac2f-852498ed1f37}",
"ElevationOfRefHeight™: "ElevationOfRefHeight”,
"ElevationOfTerrain”: “ElevationOfTerrain™
L
"psets”: {
"Pset_BuildingCommon™:
"BuildingID™: "{17a54788-d287-4fdc-9114-Bcabaechclel}”
}
I v
Crp 2, cinb 24 60% Windows (CRLF) UTF-8
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PepaktnpoBaHue ¢panna conoctaBneHUss BO3MOXKHO OCYLLECTBATbL B 0ObIMHOM
TEKCTOBOM pefaKTope, HO PEKOMEHAYETCA UCNO/1b30BaTb CreLnaibHble peaakTopbl
c noacBeTkom cuHTakcuca JSON-popmata. Hanpumep, oHnanH-peaakTop JSON Editor
Online! naun nokanbHo yctaHoBAeHHYO nporpammy Visual Studio Code. 3To no3sonut
MaKCMMa/IbHO CHM3UTb BEPOATHOCTb OLWMOOK NpU pedakTMpoBaHuu ¢bannos
COMOCTaBNEHUA, TaK KaK TaKMe WHCTPymeHTbl 06nagatoT  cneunanbHbiMK
NOACKa3KamMM CMHTAKCMUYECKMX OWMOOK M pasaennutensmm TekcTa Koga. B nepsoi
CTPOKE «name» PeKoOMEeHAYeTCA YKas3bliBaTb LLeNb 3KCNOPTa, HAanNpumMep, UCMNOoNb3ys
Ha3BaHWe NpeacTaBieHna moaenbHoro smaa (cm. n. 8.4.1).

Mpu pepakTMpoBaHuu ¢annoB comnocrtaBieHUa Heobxogumo cobaroaartb
chepylowme npaBuna:

1 —Crporo cobnogatb cuHTakcuc JSON-popmarta npum 3anonHeHuu ¢aiinos
COMOCTaBAEHUA — OTKPbITUA U 3aKPbITUA GUIypHbIX CKOBOK, NOCTAHOBKWM 3anATbIX,
KaBblieK, TaK KaK WX MU3ANWIHEee Haauume WAM OTCYTCTBME, Henpasu/ibHoe
Pacno/io}KeHNe MOMKeT Bbl3BaTb BO3HMKHOBEHWE OLWMOOK NpM MCNOAb30BAHUM
$annoB CONOCTaBAEHMA N OTCYTCTBUIO OXMOAEMOrO pe3ybTaTa B SKCNOPTUPYEMOM
IFC-patne. PekomeHAyeTcA KOMMPOBATb YXe  cCyllecTBywowmuin B  danne
conoctasneHna 670K 3anucm gna onpepeneHHoro Tuna obbekTa M BHOCUTL
CMbICNOBblE N3MEHEHUA BHYTPU CUHTAKCUYECKN KOPPEKTHO 0QOPMAEHHbIX CTPOK.

2 — Ha3BaHMA TMNoB 06beKToB, HAabopoB NapameTpoB, aTPUOYTOB A0NKHbI ObITb
HanuCaHbl B CTPOrOM COOTBETCTBUMU C HammeHoBaHuem Knaccos IFC. bonee Toro,
TpebyeTca NOHMMaHME OTHOLWIEHMA aTPUBOYTa K TOM UM MHOM rpynne napameTpoB Ana
onpegeneHHoro Tuna obbekta (cm. pganee npumep € JAobaBneHuem
NoNb30BaTENIbCKOro CBOMCTBA, CO34aHHOro B Renga, B cOCTaB NapameTpoB 06beKTa B

cTpyKTtype IFC).

3 — Tun o6beKTa B paiiie CONoCcTaBNEHUA TUNOB MOXKET ObITb 3aNMUCaH KakK umA
TMNa obbeKra (cm. BcnomoraTtesbHyl Tabauuy conocTaBAeHUA WMMEH TUMNOB
0b6bekToB B Renga u KnaccoB IFC) mam Kak yHUKanbHbI uaeHTudukatop (Tvna
06beKTa, cM. MHGOPMaLMIO B AOKYMEHTAUMUKN?). BO MHOTMX Cy4asx s onpeaeneHms
cooTBeTcTBMA Knaccy IFC HeobxogMmo yKasaTb Kareropuio obbeKkra (cm.
nHbopMaLmIio B AOKYMEHTaUuMKn®). MMa KaTeropum o6beKTa MOXKHO MOAYYUTb C

L https://jsoneditoronline.org/
2 https://help.rengabim.com/api/group___ object_types.html
3 https://help.rengabim.com/api/group___ category_ids.html
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nomoulbto crneundukaumm (cm. n. 7.1.1). YHuKanbHble uaeHTUPUKATOPbI TUNa
06BbEKTA M €ro KaTeropmu 3anucbiBatoTcs B PUTYPHbIX CKOOKaxX Yepes TOYUKY.

Uma Tnna obvekTa B Renga

Uma knacca IFC (Entity)

MpoekT IfcProject
YyacTtoK IfcSite
3paHune IfcBuilding

AKceccyapbl BO34yxoBoaa

Tun obbeKTa onpenensaeTca KaTeropuemn, BbIbpaHHOM B cTUIE
aKceccyapa BO34yxoBoja:

«BeHTMNATOP» — IfcFan

«Bo3pgyxoHarpesatenb» — IfcCoil

«KnanaH» — IfcDamper

«dunbTp» - IfcFilter

«LWymornywmtenb» — IfcDuctSilencer

AKceccyapbl TpybonpoBoaa

Tun ob6beKTa onpegenseTca Kateropmen, BbIGpaHHOM B cTUE
akceccyapa Tpybonposoaa:

«Bo3gyxooTBoguMK», «3agBuKKa», «3aTBop», «KnanaH»,
«KpaH waposoi», «Perynatop nepenaga AaBneHua» —
IfcValve

«MaHomeTp», «CyeTumk» — IfcFlowMeter

«TepmomeTp» — IfcFlowInstrument

«dunbtp» - IfcFilter

ApmaTypHble AeTanu

IfcReinforcingBar

banku

IfcBeam

BeHTMNAUMOHHOE Tun obbeKTa onpeaenseTca Kateropuen, BbIbpaHHOM B cTUNE
obopypoBaHue BEHTUNALMOHHOro 060pya0BaHMA:
«BeHTMNATOpP» — IfcFan
«BeHTMNALMOHHAA ycTaHoBKa» — IfcUnitaryEquipment
«Bosayxopacnpeaenutenby, «dednektop» — IfcAirTerminal
«30HT» — IfcAirTerminal
BosayxoBoapbl IfcDuctSegment
Osepu IfcDoor

[eTtanu Bo3ayxoBoaa

IfcDuctFitting

Oetanu TpybonpoBoaa

IfcPipeFitting

KonoHHbI

IfcColumn

Kpbiwn

IfcRoof

JleHTouHble pyHAAMEHTDI

IfcFooting.STRIP_FOOTING

JlecTHuubI

IfcStairFlight

Martepuanbl IfcMaterial
Ob6opynosaHue Tun ob6beKTa onpeaenseTca Kateropmen, BbIbpaHHOW B CTUNE
obopyaoBaHus:

«bak» — IfcTank

«BopoHarpesaTenb», «lMnNacTMHYaTbIA TENNOOOMEHHUK» —
IfcBoiler

«Konnektop» — IfcPipeFitting

«Hacoc» — IfcPump

«OTonuTenbHbIM  npubop», «lMonoTeHuecywnTenby —
IfcSpaceHeater

«Cmecutenb» — IfcValve
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«CtupanbHaa mawmnHa» — IfcElectricAppliance

OrpaxaeHus IfcRailing

OKHa IfcWindow

OcseTuTenbHble npmnbopobl IfcLightFixture

Manaycol IfcRampFlight

MepeKpbiTHA IfcSlab

MnacTuHbl IfcPlate

MNomeweHuna IfcSpace

Mpoémbl IfcOpeningElement

CaHUTapHO-TeXHUYecKoe Tun ob6beKTa onpegenseTca Kateropmen, BbIbpaHHOM B CTUNE
obopypoBaHue CaHUTaApHO-TeXHMYecKoro obopyaoBaHuUA:

«bnge», «BaHHa», «[yweBon noaaoH», «Molikay,
«YMbIBaNbHUKY, «YHUTA3», «Mnccyap» — IfcSanitaryTerminal
«BopoHKa», «Tpan» — IfcWasteTerminal

C6opKu IfcElementAssembly

CreHbl IfcWall

Cronbyatble ¢yHAAMEHTbI IfcFooting.PAD_FOOTING
Tpyb6bl IfcPipeSegment

YpoBHU IfcBuildingStorey
DNeKTpUYeckme TMHNK IfcCableSegment
dNneKkTpuyeckue IfcElectricDistributionBoard

pacnpegenuTesbHble WnTbl
DNeKTpoyCcTaHOBOYHbIE U3aennsa | Tun obbekTa onpeaenneTca Kateropmein, BbiIbpaHHOM B cTuNe
3/IEKTPOYCTAaHOBOYHOrO N3AEeNua:

«BbIkntovaTenb», «M3sewarenb», «[OCT KHOMOYHbLIA» —
IfcSwitchingDevice

«Po3eTka» - IfcOutlet

«[BepHoM 3BOHOKY, «McTOUHMK NUTaHMAY,
«PacnpepenutenbHaa kopobka», «CupeHa» — IfcJunctionBox
dnemMeHTbI IfcBuildingElementProxy

MpumeyaHue: B painax conoctaBneHuns napameTtpos ¢urypupytoT Tunbl IfcDistributionSystem —
B Renga 3To Kateropua TpybonpoBOAHON MM BO34YXOBOAHOM cucTembl («BbiToBOe xonoaHoe
BoAOCHabsKeHue», «lputoyHaa seHtTunauma» u T1.4.), IfcDistributionCircuit — Karteropua
3NeKTpuYeckomn cucrembl («OcBeTuTenbHan cetb», «Cunosasa cetb» U «llpoune aneKkTpuyeckme
cuctembl»), IfcDistributionFlowElement — nopr.

4 — 1ns KOPPEKTHOro 3KCcnopTa c6opPoK B panne conoctaBAeHUSs TUMOB AONKHO
6bITb YKa3aHo cooTBeTcTBUE cbopKM Knaccy IFC, a TakKe COOTBETCTBUE BCEX TUNOB
06bEeKTOB, U3 KOTOPbIX COCTOUT COOpPKa.

5 - CBOMCTBO Ob6beKTa B ¢aine ComnocTtaBNeHUs NapamMeTpPoB MOXKeT ObITb
3aMMCaHO KaK MMA CBOMCTBA WMAM KaK YHUKaA/NbHbI MAEHTUPUKATOP, KOTOPbIN
yKasaH B pepaakTope «CBoicTBa 0b6beKkTa». [NA PacUYETHbIX XapPaKTEPUCTUK TOXKe
MOKET ObITb MCMNONB30BAHO UMS N YHUKAIbHBIN MAEHTUOUKATOP (KOTOPbLIN MOXKHO
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onpefennTb B AOKYMeHTaumul). YHUKanbHbIA maeHTUGMKATOp 3anucbiBaeTca B
duUrypHbix ckobkax.

OnAa peweHna HEKOTOPbIX NPAaKTUYECKMX 3a4a4 Npu dKCnopTe, Kpome dpannos
COMNOCTaB/IEHUA, MOXKET NoTpeboBaTbCcA NepeonpeaeneHmne TMna o6beKTa B Apyroi
C NOMOULbIO cneuuanbHbIX CBOUCTB AN 0ObeKToB mogenu (4to npuBeaeT K
NOAYMHEHUIO AAHHOIMO OOBEKTa NpaBMAaM 3KCMoOpTa NepeHa3HayeHHoro Tuna
0bbeKTa, YyKasaHHbIM B annax COMNOCTaBAEHMA; CM. COBMECTHO ¢ ¢annom
COMOCTaB/NIEHUA NAPaMETPOB) UM UCKAKOYEHUE HEKOTOPbIX 06BEKTOB U3 COCTaBa
LM npwu aKkcnopre.

MepeyeHb cneymanbHbIX CBOMCTB 3adUKCUPOBAH B NyHKTe «[llepeonpeneneHne
06bEKTOB € MOMOLLBIO CreLmanbHbIX CBOMCTB» pa3sfena cnpasku «Kcnopt B IFC»2,
370 cBoicTBa® cTPOKOBOro TMNa AaHHbIX, Ha3BaHuA (ana IfcEntityType n 3HayeHus)
KOTOPbIX A0/13KHbI CTPOrO COOTBETCTBOBaTb cneumndukaumnm IFC.

Ecnm B opraHn3oBaHHOM npoLlecce NpoekTupoBaHma (cm. n. 8.1) nsHavanbHO
M3BECTHO, YTO NMPOEKT byaeT akcnopTupoBaTbca B popmaT IFC, To pekomeHayeTca
co34aTb M HaA3HauuTb Bcem (MM onpeaeneHHbIM) TUnam ob6bEKToB Habop
crneumnanbHbIX CBOMCTB Ha 3Tane co3gaHua wabnoHa npoekta TUM-cneumanmcrom?
(cm. n. 2.5.3).

Bce ganbHenwme pacCMOTPEHHbIE CyYaun N MPUMEPbLI PELLEHUA ONpeaeNeHHbIX
33434 NpW  3KCMopTe NpeaycMaTPUBAKOT Cleaylowuin  MNOPAAOK  AeCTBUM:
nobasneHne 1 3anosHeHUEe CBOMCTB (B TOM YMcie cneuyasnbHbiX) B CaMON MOAENN;
co34aHue npaBua 3KCNopTa B ¢alnax CONoCTaBNEHUSA; YKa3aHWe B HACTPOMKax
3KcnopTa noaxogAawero (M3MeHeHHOro cooTBeTcTBylOWMM obpasom) daina
(daiinoB) conoctaBneHusn; akcnoptT moaenu B popmart IFC n nposepka pesy/ibTaToB
akcnopTa (cm. n. 8.4.6).

OnpeaeneHue cocrasa 06beKToB Uuudposomr MHPOPMALMOHHOU Moaenun B

pe3yabTaTte 3kcnopTta B popmar IFC:

! MonHbIl TekeT cebiikm: https://help.rengabim.com/api/group__quantity_ids.html

2 https://help.rengabim.com/ru/index.htm#ifc.htm

3 CneumanbHble CBOWMCTBaA A1 06beKTa:

IfcEntityType (nepeonpepenser Tun o6bekrta); IfcObjectType (3amaeTca TONbKO B TOM Cay4dae, ecau
nosb3oBaTeNb 3agdan npegonpeneneHHbii Tun USERDEFINED 8 csolicmeax ak3emnaspa obvekma); IfcElementType
(3apaetcs TonbKo B TOM C/lydae, ecnuv Nosib3oBaTenb 3a4an npegonpeaeneHHbiii Tun USERDEFINED e ceolicmeax cmuns
o0b6vekma).

IfcName (Mcrnonb3yetca A1A yKaszaHUA KOPOTKOro MMeHU uanm Homepa obbekTa); IfcLongName (Mcnonbsyetcs
[O/151 YKa3aHuMA noiHoro umeHn obbekta). IfcTag (cootsetcTByeT napameTpy ob6bekTa «MapKa»); IfcDescription (moxxeT
copep:KaTb onMcaHue obbekTa).

IfcLayer (onpeaensert cnot 06beKTa).

4 http://publication.pravo.gov.ru/Document/View/0001202101190012?index=1&rangeSize=1

297



> 1 cnyyaii: ¢ nomouwblo ¢aiina conocrasneHUA TUNOB.

Mpn HeobxoamumocTn nepeaatb B IFC-popmaTt TONbKO 0O6BEKTHI ONpeaeneHHbIX
TMNOB, 6€3 BK/OYEHMA B KOHEYHYID MOAENb OOBEKTOB OCTA/IbHbIX CYLLECTBYHOLLMX
TMMNOB, HYXHO BOCNO/Ib30BaTbCA PpalnIoM CONOCTaBAEHNA TUMNOB.

Hanpumep, TpebyeTtca nepenatb TONbKO pasaen 3/IeKTpUYeckmx cuctem. Toraa
B MCXoAHOM ¢anne conoctaBNeHUAa TUMOB «export_type.json» (pekomeHayetca
BHOCUTb WM3MEHEHWSAs B KOMUIO JaHHOro ¢aina) HeobxXxoAMMO OCTaBUTb TOJ/bKO
uenesble TUNbl 06bEKTOB U YAa/UTb BCE OCTa/IbHble (KONOHHbI, 6asKK, NOMELLEHUA U

T.4.

Mpwn yKasaHWM B HACTPOMKax I3KcrnopTa ¢anna CconocTaBlAeHUs TUMNOB C
BHECEHHbIMU U3MEHEHUAMM, B Pe3yNbTaTe IKCNOPTa B Moaenn byayT oTobparxKeHbl
TO/IbKO Tpebyemble TUNbl 0O bEKTOB:

P
Pl
o

3DBua x [

~~ 2 cny4yan: ¢ nomolblo cneuyuanbHoro ceonctea IfcEntityType, cosgaHHoOro

1 3a4aHHOrro B 3HAaYEHUU «.» TOJIbKO onpeageneHHbIm obbvekTam B mopenu.

BO3MOKHO MCNO/1b30BaTb 3TOT CNOCOH OTAENbHO OT c/ly4asa 1 uaun B AONONAHEHME
K Hemy (Hanpumep, 418 UCKAIOYEHUS M3 IKCMOPTa OOBEKTOB, ABASIOLLUXCA
BCMOMOTaTe/IbHbIMU MPU cO3a4aHUN moaenu B Renga).
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[OnAa peleHna 3a4a4vm UCKAOYEHUA HEKOTOPbIX OOBEKTOB M3 3KCNopTa, C

COXPaHEHWEM B MoAeNn Apyrmx o6beKToB JaHHOro TMna, HeobxoAMMO NPoOU3BECTH
cneayrouwme waru:

1—B HY)XHOM MpoeKTe B nporpamme Renga co3gaTb crneumanbHOe CBOWUCTBO
«IfcEntityType» M Ha3HauMTb ero Ans TMNOB OOBLEKTOB, KoTopble TpebyeTtca

NUCKNIOUYUTL M3 MOAENU MNpU 3KcnopTte (B peaaktope «Ynpas/ieHUE CTUAAMU ->
CsoucTtBa 06bekToB», CM. n. 2.5.3);

M- B @ XDE DA 0
24 Vndopuauus o npoekre
&= Marepuane:
B Muorocnoiineie matepuans
g Mpodwau
E‘?" DuneTpel
= Eﬂ CeoiicTea obbexros

o .
& Ceoiicrea obbekToB bt

Ceoitctea Tunoe obeektoe | Bee ceoiicrea

Wma Tun ganHex | YHUKaNeHBIA nieHTnduKaTep Tunbl 0BLEKTOB NCNONLIYHILLME CBOMCTED

IfcEntity Type Crpoka 24896fb3-fc7a-460c-bd77-5a34dha343a5 | Oxna, Chopkn

3akpeiTe

2 — BblbpaTb Tpebyembie 06BEKTbI B mogenn (npu HeobxoammocTu Bblbopa
MHOXeCTBa 06BEKTOB, MOX¥HO BOCMO/1b30BaTbCA A/1A Bbibopa ¢puabTpom, cm. n. 2.4.6)
n 3apatb cBoicTBy «IfcEntityType» 3HauyeHue «.» (Npu 3KCNOpPTE 3TO 3HAYEHMUE He
byneT ABNATbLCA OWMOKOM, KaK B C/lyvyae C OnevyaTKoM B 3a4aHWM 3HAYEHMA 3TOro

CBOMCTBA onpeAeneHHbIM TUMOM 06beKTa, CM. NpMMmep € nepeonpeaeseHnem Tmna
06BbeKTA).

3 — B pesynbTtate 3KcnopTta B mogenun édopmarta IFC (cm. n. 8.4.6) AaHHbie
06BbEKTbI ByAyT OTCYTCTBOBAT.
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BDEwa * [+

o
& Ceoicrea

Ceoiicreo

IfcEntityType

/ BKAOYEHME B IKCMOPTUPOBAHHYK MOAE/Nb N0JIb30BaTE/IbCKUX CBOMCTB

06bEKTOB:

dainn conoctaBneHUss MapameTpoB, NPUMeEHsieMbI B Renga no ymosiyaHuio,
HacTpoeH TakMm o06pa3om, YTO BCe CTaHAAPTHblE MapameTpbl, pacyeTHble
XapaKTePUCTUKN U CBOMCTBA, KOTOPbIE CYLLECTBYIOT B Renga 1 npeaycmoTpeHbl ans
3aMo/IHeHMA CTPYKTypon cneumdukaumm IFC, nepeaatoTcs B 3KCNOPTUPOBAHHYIO
MoAeNb ANs KaXKA0ro o6bekTa B MogeNN.

Mpn  co3gaHUM  NONb30BATE/NIbCKOrO  CBOMCTBA WM Ha3HaYe€HUMM  ero
onpeaeneHHOMy TUMY NN HECKO/IbKUM TUNaM 06 BEKTOB MOAEIN MOXKET BO3HUKHYTb
Heobxo4MMOCTb nepeaaTb 3HAYEHUSA 3TOr0 CBOWMCTBA ANA OOBEKTOB mMoAenun npwu
akcnopTe B ¢opmart IFC. Hanpumep, npyn NoAroToBKe MOAENM K IKCNepTM3e (Ccm. M.
8.3.2) unun ans BHYTPEHHEeN NpoBEpPKMU.

1 — Mocne co3agaHMA M Ha3HAYEeHUA CBOMCTBA, NOTPebyeTcs ero YHUKaNbHbIN
NAEHTUDUKATOP M NMOHUMAHME — KaKoMy TUNY O0O6beKTa Ha3HAYEHO CBOMCTBO (CM.
BCMOMOraTe/ibHyt0 Tabauuy conoctaBieHUA MMeH TUnNoB ob6beKkToB B Renga w
cTpyKType IFC npu nepeuyncneHnn npaBua pegakTMpoBaHua ¢aiiioB conocTaBneHums
paHee).
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"3 M-S @ B2 )

1 € Caoiictea obbekToB X 1l

Ton gawnex | Bupaxenme | 3kcnopTeCSV | Yewkanswuii maenTngusaTop

Crpora Her Her 183b1e9b-9106-4849-ba34-9bc2aaT2025b
Cipoxa Her Her aT3ccchT-5b51-4e20-Oade- 92T ffeT1d |
Crpoxa Her Her 203fb5-F1b9-4402-Bha5-bdcceiaded
Crpoxa Her Her a4617591-Bbcd-4322-ba73-67101 1658930

Crpora Her Her OTTafbfo-4464-4718-8cc3-1960ea8072fd

N
2 — 3atem B ucxoaHom  danne  conocTaBieHMA  NapaMeTpos
«export_attr_gto_pset.json» (pekomeHayeTcs BHOCUTb W3MEHEHUA B KOMUIO

AaHHoro ¢anna) notpebyeTca HaAWTM HY)KHbIA TUN 0ObEKTa U A06aBUTL Habop

NMONb30BaTENbCKMX CBOWMCTB (C NO/Nb30BAaTENbCKMM Ha3BaHWEM), B KOTOPOM
onpeaenutb HaMMeHOBaHWE CBOMCTBA MOC/NE 3KCNOPTA M HA3HAUYUTb YHWUKaNbHbIN
naeHTMdUKaTop NO/Ib30BaTENbCKOrO CBOMCTBA M3 wara 1 (npu atom cneayet
obpawatb BHMMaHMEe Ha UrypHble CKODOKKW, 3anATble M APYron CUHTAKCUC

3anoJIHEHUA cbal‘/ina COI'IOCTaBHEHMFI).

‘ )(i File Edit Selection View Go Run Terminal Help export_attr_qto_pset_exp.json - Visual Studio Code — O X
export_attr_qto_pset_expjson X [ -
C: > Users > kolmogorova_yv.KOLMOGOROVA > Desktop > 8.4.3 ®aiinbl conocraBaeHus > xport_attr_qgto_pset_exp.json > {} IfcLightFixture > {} psets
902 2 " e
} > LightFixture Aa ab, ¥ 20f3 ™ b = X
903 },
904 "IfcLightFixture": {

985 "attributes": {

906 "Name": "{ad4bc7f50-463e-48f6-b829-795d4e0alle0}",

987 "Tag": "{99ffedaa-clbb-4a48-b9c2-4ecc23866830}"

%08 },

99 "psets”: {

91e "Pset_EO_Checking": {

911 "BbicoTa ocBelleHua": "{a73cccb7-5b51-4e29-9a4e-b92771ffe71d}"

912 3

913 }

914 1, -

3 —Mpw yKa3aHMM B HAaCTpOIMKax aKcnopTa ¢aiiia conoctaBaeHNA NapamMeTpoB C
BHECEHHbIMM M3MEHEHUSIMM, B pe3y/nbTaTe 3KCnopTa o6bLEeKTbl moaenu byayt
06nagatb HeobXoAMMbIMM MONb30BATE/NILCKMMU CBOMCTBAMU B OMPeAe/eHHOM
Habope.
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a CrpykTypa IFC v B X
B wsH Tun HassaHue Onmcz

v Vv - IfclightFixture OcBeTUTEEHBIA TDH...
Cnoit maTepuana AmOMUHMI
IfcLightFixtureType Kactop LED25
+ IfcSwitchingDevice 3NeKTPOYCTAHOBOUH. ..
+ IfcSwitchingDevice 3NeKTPOYCTEHOBONH. .\
+ IfclightFixture OCBETUTENBHLINA NDH....
+ IfcdunctionBox 3NeKTPOYCTaHOBONH. .
+ IfclunctionBox 3NEKTPOYCTaHOBOMH. .
+ IficiunctionBox SNEKTPOYCTEHOBOUH. ..
+ IficdunctionBox 3NeKTPOYCTAHOBONH. v
+ IficdunctionBox 3NEKTPOYCTAHOBOUH. ..
# IfcJunctionBox 3NeKTPOYCTAHOBONH. ..
+ IfcElectricDistributionBoard  SnexTpuyecii pacn...
+1 IfcdunctionBox 3NEKTPOYCTAHOBOMH. ..
+ IfcLightFixture OCBETHTENLHBINA MPH. .\
+ IfcLightFixture OCBETUTEMBHLIT DU, ..
+ IfclightFixture OcseTUTeNbHbIA NPU. ..
+ IfcLightFixture OCBETUTENLHLINA MPH... v
< >

CYHCSHCRHESHCIHCY HCN TN CNH CYHCY HCNHTYHENHCY

CsoiicTBa | Pacnonoxero | Knaconduwaums | Cessn

® Hassakue 3Hauerne Eansmua
-~ Element Specific
Guid 2GDU3MsIXAVWKyOktWiRph
[ 1fcEntity IfclightFixture |
Name OcBeTuTensHbI Npubop - Kactop LED25
- Pset_EO_Checking
BbicoTa ocBewenns 25
- Pset_LightFixtureTypeCommon
C:

CnenyeTt 06paTUTb BHMUMAHME Ha TO, YTO HAabopbl aTPUOYTOB ANA KaxKAoro TMna
obbeKTa moryT BKAlo4YaTb B cebs: "attributes" (napamertpbl), "psets" (cBoicTBa) U
"gsets" (pacueTHble XapaKTEPUCTUKHM).

Bnokum "attributes" n "gsets" MOXXHO M3MEHATb TONLKO B CTPOrOM COOTBETCTBUM
¢ npasunamu IFC (HaumeHoBaHWA aTPMOYTOB M UX 3HAYEHUSA 3aMOJIHAKOTCA U3 CMUCKA
pocTtynHbix B IFC-ctaHaapTte). To ke Kacaetca m Habopa csoictB "psets" nopg
Ha3BaHMem "pset [ObjectType]Common" — B 3TOT Habop BAUCHLIBAIOTCA TO/bKO
napameTpbl, KoTopble npegocTtasnAetr  cTpykrtypa IFC.  [llosatomy  anA
No/b30BaTENIbCKMX MapamMeTpoB TpebyeTcA co3aaBaTb OTAENbHbIA Habop CBOMCTB
"psets".

Mpn HeobxogMMOCTN onNpeaennTb ANa OAHOro U3 aTpnbyToB Nt0OOM rpynnbl He
NO/NIb30BATE/NIbCKUN, @ CTAaHAAPTHbIN NAapaMeTp UM PACYETHYIO XapaKTepPUCTUKY U3
cuctembl Renga, MOXKHO BOCMONb30BATbCA WX WMMEHaMW B Nporpamme Wau
YHUKaNbHbIMU MAEHTUMKATOPAMM M3 JOKYMeHTaummn?,

NepeonpegeneHne TMNOB 06bEKTOB U UX NAPAMETPOB:

~* 1 cnyyait: nepeonpeaeneHue o6vekTa 6e3 cTUAA C NOMOLLbIO CNeLUabHbIX

csouctB «IfcEntityType» un «lfcName» B cywecrsytowuii 8 Renga tun obbekra.

! Nonwbiit TeKeT ceblnkm: https://help.rengabim.com/api/group__quantity_ids.html
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1 — lna Hy*KHOro TMna obbekTa Tpebyetca fobaBMTb cneumnanbHble CBOMCTBA
«IfcEntityType» n «IfcName».

DEna * [+

M- B2 @YD S0 Vcrpywesres
] 5L
If

&) Ceolicrea obbexTor X

Ceoiicrsa Tunos obwerros | Bee ceoiicrea

+ s -

€))vn Tan ganwoix | Buipaxenue

T |itcentityType Crpoka Her

[ifcName Crpoxa Her

& Croiictea X

5

Trxensii

238000

I W e
126000
B0k Gerombie 4715 Cres nogsance £ wen

roCT12578-2018 VaglT)

S 240 @0 [0Bn 24567 v
o8n

500,00

2 — B MOAenu Hy»XHblM 06bEKTaM 3a4aTb 3HAYEHUA AN5 STUX CBOMCTB B CTPOTOM
cootBeTcTBMM co cneumdukaumen IFC (cm. n. 8.4.1). 3HayeHMe CBOICTBA
«IfcEntityType» mokeT 6bITb 3a4aHO TO/IbKO M3 CNMCKA 3Ha4YeHu cneundmkaumm IFC,
TaK¥Xe Kak W npegonpeneneHHbln TMN (NpegonpeaeneHHblit TN AononHaeT
OCHOBHOM TN 0OBEKTa U 3anucbiBaeTcA 3arnaBHbIMKM ByKBaMKM yepes TOYKYy nocne
YKa3aHMA OCHOBHOro Tuna (MoXKeT OTCyTCTBOBaTb;, WM ObiTb 33a4aH B 3HAYEHUMU
USERDEFINED — onpegeneHHbin nonb3osatenem wunm NOTDEFINED, T.e.
Heob603Ha4yeHHbIN B IFC).

Tenepb 3KCNOPT AaHHbIX OOBLEKTOB OYyAET OCYLLEeCTBAATLCS B COOTBETCTBMU C
npaBuaamu, yKasaHHbIMM B dalinax conocTaBaeHus ANs TOro Tuna obbekTa, B
KOTOpbI NpousoLwno nepeonpeaeneHue. Noatomy cnegyet o6patnTb BHUMaHME, YTO
napameTpbl U CBONCTBA ByayT 6paTbCca U3 NepeonpeseneHHbIX TUNOB 06beKTOB U
BHECTU COOTBETCTBYIOLLME M3MEHEeHUs B ¢aia COMOCTaBAEHUS MapameTpoB (cm.
COOTBETCTBYHOLWMNI NpuMmep AobaBneHNs CBOMCTB, NPUBEAEHHbIN paHee).

3 — B coOTBETCTBMM C HACTPOMKaMM Paii/ioB CONOCTAaBAEHUA U TEOMETPUYECKOTO
npeacTaBieHna 3KcnopTuposatb moaenb B ¢dopmaT IFC. B pesynbtate Tunbl U
HaMMeHOBaHMsA O0OBEKTOB, a TaKXKe WX cBouctBa, B IFC-mopgenn 6yayt
COOTBETCTBOBATb NepeonpeaesieHHbIM 3HAaYEeHUAM.
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o CTpyKTYpa IFC v B X
Csoiictea | Pacnonowero | Knaccndmraiss | Casisu
B Hassate 3naverve Eauriua

- Element Specific
Guid 0DyWwMFDbEqA05yRIpIXpS
IfcEntity TfcFooting
Name Bnok GeTonHbIt AN CTeH NoaBana NYCTOTHLIA
PredefinedType STRIP_FOOTING
Tag @B 24.5.6-T

- GOST_13579_2018
Bua eToHa Tsoxensiit
BeicoTa, MM 580
AmaHa, M 2380
Knacc 6eTona no B12,5
MPOYHOCTH Ha OKaTHe
Mapxa fnoxa @B 24.5.6-T
Macca BeToHa, ki 1260 kg
Haumerosanme TOCT  Bnoku GeToHHble Ans CTeH Nnoasanos
OfosHaverme rocT 13579-2018
Cpearss MnoTHOCT 2400
Taxenoro Getora,
Krfm3
Tun 6nokos DEN
WnpuHa, MM 500

+ Qto_FootingBaseQuantities

2 cnyyai: nepeonpegeneHne obbekTa B c60pKe U ero CTunA ¢ NOMOLLbIO

cneumnanbHbix ceoiicte «IfcEntityType» n «lfcName» B HecywecTeylowuin B Renga
TMN obbeKTa.

1 — ANA HYXKHbIX TUNOB 06BEKTOB (Ka*KA0ro TMna o6beKTa, KOTOPbLIN cocTaBnseT
cbopKy mn ero ctmns; ana cbopku B mogenu) tpebyetca Ao06aBUTb M Ha3HaAUUTL
cneunanbHble ceoiictea «IfcEntityType» n «lIfcName» (npu HeobxoaumocTu 1 gpyrme
cneuunanbHble CBOMCTBA).

@i Cean* - Renga - ABToHOMHan paboTa — X
wom = [ ¥ Coomsotwanon cr12.0 = [ ]
F o = (S e |
(pafh-ED B2 @ YDB-"5-~0 Vincrpymermst | ® | i G cononksl X Uncrpywensa
& Coolicrsa obuexios % SeO 0 + B s x [Keaaparuoe ceven v | heo v) 500 =
b -y N F P —— = 4 B~
ST —
i e | | (Bt
= ranc —_——— || HPDE
pal L] . L200x12 | Mlapawerps: | Ceoiicrsa |
Y [ [omanen T ‘ @I g 7
e Caoiicreo | 3uauenne !
reEntityType [Crpoxe | B4ca3caa-T194-4196-9087- 1617176bT63b | Kononws, Cop, Crun konore! B e P Kpyrnan 300300 () amtyiee [ifepile e
ffeNarme (Crpoxs | 44f7ba55-1dsb-4576-2450-8bs81282cc Komowsy, Céoprn | =i BN e e e . g
% D & & \ e Ol
@M@ a r-am e 2 O S
/0T [ o || omen |
Mapamerpsi
Aei -
Copar 5| B o vermpy v/
Von 2[00 |
Mo [
\ Bl
“ o
!
Konuposams
Bersoums
BeigenuTs &
Ynaers
Coolicra J
& Ceovicrea X
| Cootiereo JE—
| ety Te i
| eName Coanwenesoeronnon saGmanon
ok || Omens |
Cooiicreo | 3rauenne
tcEnityfpe [ichle |
ffeName. Caan KagpaTHOrD ceueHun ¢ kpyraoi monaerero. FOCT 19804.3-20°
ok || omena |

2, 3, 4—3an0NHUTb 3HAYeHMA 3TUX CBOMCTB: ANA IK3EMNAAPOB COOPKU B
MOZENMN; Kaxaoro obbekTa, Bxogsawero B cbopKy; ctunein Bxoaawmx B cOOpKy
06bEeKTOB.
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5 — Jo6aBuTb B ¢paiia CONOCTaBIEHMA NAaPaMETPOB HOBbIM TN 06beKTa. TaK Kak
3TOT TMN ¢dopmMUpyeTca M3 NapameTpoB ApPyroro Tuna, TpebyeTca coOnocTaBUTb
napameTpbl HOBOIO TMMa AaHHbIX C MapaMeTpPaMmn UCXOAHOIO TMMa AaHHbIX (418 3Toro
pekomeHayeTcA npoaybnaupoBaTb TeKCT ¢aiina conoctaBneHMA napameTpoB
NCXOZHOIo TUNA AAHHbIX, AN1A TOro YTo6bl COXPAaHUTL CBA3b CO BCEMW NapameTpamuy,
cKonupoBaTb 610K UCXOAHOIO TUNa OH6bEKTA U NepeMmMeHOoBaTb B CKOMMPOBaHHOM
610Ke TMN AaHHbIX U CBA3aHHble C HUM HauMMeHOBaHWA HabopoB NapameTpoB B
LueneBon TUN AaHHbIX).

= 7

173 “IfcBeam": { 195 v ";F:Pile": {

174 "attributes": { 196 v "attributes": {

175 "Name": "{ad4bc7f50-463e-48f6-b829-795d4e0all60}", 197 "Name": "{adbc7f50-463e-486-b829-795d4e0al1160}",

176 "Tag": "{99ffedaa-c1bb-4a48-b9c2-4ecc23866830}" 198 "Tag": "{99ffedaa-clbb-4a48-boc2-4ecc23866830}"

177 s 199 3

178 "psets": { 200 v "psets": {

179 "Pset_BeamCommon": { 201 v "Pset_PileCommon": {

180 "Reference": "{ff2e904e-04e4-4f6e-b5d4-a6fa7a7d2cdal}"”, 202 "Reference”: "{ff2e904c-04e4-4f6e-b5d4-a6fa7a7d2cda}”,
181 "Roll": "{2786fb56-e27d-45f3-97af-bbd4ee816e96}", 203 "Roll": "{2786fb56-e27d-45f3-97af-bbd4ee816e96}",

182 "FireRating": "{5cofffed-5c9b-4540-bd8e-6227cF87d635}" 204 "FireRating": "{5cofffed-5cob-4540-bd80-6227cF87d635}"
183 } 205 3

184 5 206 }s

185 "gsets": { 207 v "gsets": {

186 "Qto_BeamBaseQuantities": { 208 - "Qto_PileBaseQuantities": {

187 "Length": "{452f15e3-50e0-4da6-9155-567a6@d2d5b7}", 209 “"Length”: "{452f15e3-50e0-4da6-9155-567a00d2d5b7}",
188 “CrossSectionArea": "{5flefe77-5e2e-450a-a426-efef5b346ecc}”, 210 "CrossSectionArea": "{5flefe77-5e2e-450a-a426-efef5b346ecc}”,
189 "OuterSurfaceArea": "{delb2227-316d-4652-a793-c799c5be7036}", 211 "OuterSurfaceArea": "{delb2227-310d-4652-a793-c799¢5be7036}",
190 “NetVolume": "{@43481F3-0b2-482a-aca0-826436822405}", Sts "NetVolume": "{043401F3-@b2f-402a-acad-826436822405} ",
191 "NetWeight": "{f9230d52-3d8d-42f@-b498-5f8037610c01}" 213 "NetWeight”: "{f9230d52-3d8d-420-b498-5f8037610c01}"
192 ¥ 214 }

193 } 215 }

194 3> 216 ¥

6 — MNpyn HeobxoaMMOCTU NepeaaTb NONb30BATENbCKME CBOMCTBA, A06aBUTb X B
HOBbIW Habop nNapameTpoB B rpynne No/ab30BaTe/NIbCKMX NapameTpos "psets” (cm.
npumep paHee).

7 — Jo6aButb B Ppain conoctaBneHUA 0OBEKTOB C/IOAM COOTBETCTBYHOLLNIA TUN
NAHHbIX (CM. paCCMOTPEHHDbINM Aanee cayyan).

8 — B cooTBeTCTBUM C HAaCTPOMKamMu ¢ainiaioB CONOCTaBAEHUA U TEOMETPUYECKOTO
npeacTaBieHna 3KcnopTuposatb moaenb B ¢dopmaT IFC. B pesynbtate Tunbl U
HaMMeHOBaHMA OOBEKTOB, a TaKXKe WX cBouctBa, B IFC-mopgenn Oyayt
COOTBETCTBOBATbL NepeonpeaeneHHbIM 3Ha4YEHUAM.

AxT "

2 ven Tvn Ha3sarme Onmcarne
bl
v MpoexT -
v Pacnonoxerive -
v 3naHue ai
V| Stax
L4 Cean
v Csan CBan KBAAPATHOMD CEYEHUA C KPYTNONM NonocTsio. MOCT 19804.3-80%
VARM Csas Csan wenesobeToHnas sabusHas
Croit maTepuana Beton M300
v + Ceas CBas KBaapaTHOro CeYeHMA C Kpyrnoi nonocTsio. MOCT 19804.3-80%
v + Cean CBas KBaapaTHOro CEYeHMA C KPYTNoi nonocTbio, MOCT 19804.3-80%
v + Ceas CBas KBAIPATHOrO CEYEHUA C KPYTNoit NonocTso. MOCT 19804.3-80%
V| + Ceas Ceas KBAADATHOrO CeYeHUs C KDVInoit nonocTaio, MOCT 19804.3-80% s

CsoiicTBa | PacnonoxeHo | Knacoudmkawss | Cessu

] Hassarue 3raderme Eanua
- Element Specific
Guid 3ulccR JsLjthbL_ccZsdgw
IfcEntity IfcPile
Name Csas xenesobeToHHas sabusHas
PredefinedType BORED
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PacnpegeneHune 06bEKTOB MO CNOAM:

1 cnyuait: c nomouwbto ¢aitna conocrasneHmnsa 06beKToB (MX TUNOB) cnoAaMm.

B aTom cnyyae pacnpegeneHme o6bEKTOB NO C/I0SM NPOM30MAET B COOTBETCTBMMN
C ux TMnom. Hanpumep, ansa Toro 4tobbl 406aBUTL OnNpeaesieHMe CNoA ANA HOBOro
TMNa obbeKTa «CBasa», B KOTOPbIN OblAM onpeaeneHbl HEKOTOPble KOJIOHHbI B
npeabiaywem npumepe, HeobxoaMmo [006aBUTH Creaylolylo 3anucb B dann
COMOCTaB/NIEHUA 0OBEKTOB cnoaAm «export_layer.json»:
"S-M-Foundation": [

"IfcFooting"[j

"IfcPile”
1,

2 cayyaii: ¢ nomoulbio cneumanbHoro ceonctea IfcLayer, cospaHHoro ans

HY)KHOTO TMNa obbekTa (Toro TMNa, KOTOpPbIM CMOAeNnpPoBaH 0bbeKT B Renga) u
331aHHOTrO TONIbKO onpeaeneHHbIM 06 bEKTaM B MOAENM.

8.4.4 HacTpoiiKa reomeTpuyecKoro npeacrasneHus ob6vekros LUM

HacTtpoinkn akcnopTa umdpposoi MHGOpPMaLNOHHOM moaenn n3 Renga B popmat
IFC4 no ymon4yaHUIo yCTaHOB/IEHbI B COOTBETCTBMM C NpeACcTaBleHneM MoAe/IbHOro
Buaa (MVD) Reference View 1.2. Ero onpegeneHune, npegHasHayeHMe U HACTPOMKY
CM. cooTBeTcTBeHHO . 8.4.1 n n. 8.4.2.

[OnAa Toro 4To6bLI U3MEHUTL NPEACTaBAEHME MOAENbHOMO BUAA 3KCMOPTUPYEMOW
UMM  HeobxoauMmo BOCNO/b30BATbCA  HACTPOMKAMW  3KCMOPTa, OCHOBHbIE
TEOPETMYECKME MNOJIONKEHMA O KOTOPbIX NpeacTaBneHbl B Tabauue (cm. aanee no
TeKcTy). B Tabnmue paccmoTpeHbl HaCTPOMKWU reomMeTpUUYecKoro npepacraBaeHuA
06bEKTOB MO YPOBHAM M COCTABNAIOLWMM AepeBa reOMeTPHUUYEeCKOoro npeacraBieHus
N HaCTPOMKM ONLMUA.

Mpyu ycTaHOBKe HAcTpoekK TpebyeTca NOHUMMaHUE NOTUKU (MPUOPUTETHOCTU) UX
NPUMEHEHUA MNPOrpamMmMoM Npu  3SKCMOPTE, U 3HAaHME TeoMeTPUYECKOoro
npeactaBneHna o0b6BEKTOB  KOHKpeTHou UMM  (KoTopas fJo/kHa  ObiTb
3KCNOPTMPOBAHA) B UCXOAHOM npoeKkTe Renga.

HacTpoKu 3KcnopTta, 3agaHHble N0/Ab30BaTe/NieM, NMPUMEHAIOTCA KO BCEM
obbektam LUM, npu 3Tom pNa Ka)KAoOro KOHKPETHOro obbeKra B npouecce
aKcnopTta BblibMpaeTca TONAbBKO O0AHO Haubonee noaxoasuee TpexmepHoe
npeacraBneHue. To ecTb KaxKabl 06beKT moaenu byaeTr npeacrtaBneH B OAHOM
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onpeaeneHHoOM TpeXmMmepHOM reometTpmyeCkom npeacrtasieHnMn m3 paspelleHHbIX
nosib3oBaTesieM, €C/iIM 3TO MaTEMATUYECKN BO3MOXKHO.

OCHOBHbIE MOJIOXKEHUA NIOTUKKU (B TOM YMC/ie NMPUOPUTETHOCTU) NPUMEHEHMUA
HACTPOEK AepeBa reoMeTPUYEeCKoro NpeacTaBieHns o6beKTOB Nporpammoit Renga:

1 — Ha BepxHem ypoBHe gepeBa HacTpamnBaeTca BUA, NpeacTaBneHna o6bekTos
moaenun. CornacHo cneundukaumm IFC, o6beKTbl MOAEeNM MOTYT BbiTb NpeACcTaBAEHbI
Kak B BuAae TpexmepHoro Tena (Body), Tak n B apyrux Bmaax (Axis, FootPrint,
noapobHee cm. Tabauuy).

IEOMETPMYECKDE NPEACTAENEHNE OOBEKTOE:
Axis
v| FootPrint
> |m| Body

2 — Ha BTOpOMm ypOBHe AepeBa YKa3blBAETCA reOMeTpmuyeckaa Moaenb, KoTopas
6ynetr wucnonb3oBaHa Anaa npeacrtasneHnsa Body (nogpobHee cm. Tabauuy).
FeomeTpuryeckas Mogenb onpeaensieT BUa, ero MaTeMaTMYecKoro onmcaHmsa u MoxxeT
O6biTb B WTOrOBOM 3KCMOPTMPOBAHHON MOAENN TONbKO OAHO M3 HECKO/bKUX,
YKa3aHHbIX NONb30BaTENIEM.

MopAaaoK npuopuTeTHOCTM BblbOpa nporpammont Renga TpexmepHOoro
npeacTaBneHNa Ob6beKTa NpM 3KCNOPTE OCHOBAH HAa MNpaBu/ie «OT C/IOKHOro K
npoctomy» (T.e. OT MaKCMMaJIbHO BO3MOXHOM AN MaTEMaTUYECKOoro
BOCNPOM3BEAEHUA WU PEenaKTUPOBAHUA TEOMETPUM OOBEKTOB K YMNPOLLEHHOM U
HepeaaKkTUpyemon):

e SweptSolid -> Brep -> Tesselation.

leomeTpuyeckoe npegcTaeneHne obbEKTOE:
Axis
v FootPrint
v W Body
» |V Tessellation
> M| SweptSolid
> Brep

Surface

To ecTb, ecnv 06BEKT MOXKET ObITb BbIFPYXKEH B NpeacTtaBneHmnn SweptSolid, To
nporpamma BblbepeT AaHHOe NapamMeTpUYecKoe UAM YacTUYHO NapamMeTpUuyveckoe
npeacrasneHue ana obbekTa (CM. COBMECTHO C HAaCTPOMKAMM TPETLETO U YETBEPTOrO
YPOBHA JepeBa npeactasneHuin ans SweptSolid); ecnn 3to HEBO3MOXHO Ans
KOHKPETHOro 0b6beKkTa (MAM NONb30BaTeNb OTKAKUMA TaKyld BO3MOXKHOCTb), TO
npeacrtasneHue byaeTt BbiOpaHO TBEPAOTENbHbIM HepedakTUpyembim Brep (cm.
COBMECTHO C HaCTPOMKOM TPeTbero ypoBHS AepeBa npeacTaBneHU ans Brep);
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cnefyrowmMm nNo MNPUOPUTETHOCTU ABAAETCA MNONUIOHaNIbHOE HepeaaKkTUpyemoe
npeactasneHue Tessellation (cm. coBMecTHO ¢ HAacTPOIKOM TPETbEro YPOBHA JepeBa
npeacrasneHuin ana Tessellation).

Mpu sTOM cnenyeT NOHMMaATb, YTO Pa3Hble TUMbl OOBEKTOB MMEKOT M3HAYaAbHO
pa3sHoe reomeTpuyeckoe npeacTaBNeHNE B UCXOAHOM MNpoekTe (npumepbl CM. B
Tabnuue). B yacTHoCTU, 0OBEKTBLI, MaTeMATUYECKM MNpeAcTaB/ieHHble B Renga Kak
Surface, He MmoryT 6bITb 3KCMOPTMPOBaHbI Kak SweptSolid nnam Brep (B cBA3K C
PAa3HOCTbIO MaTEMATMYECKOTO ONMCAaHUA TaKUX 0ObEKTOB), HO MOTYT ObITb YNPOLLEHbI
Ao npeactaBneHns Tessellation. lostomy, ecanM He yCTaHOBUTb HACTPOMKY
BO3MOYHOCTU WCNO/Nb30BaHMA npeacTaBneHua Surface u OTKAOYUTb HACTPOMKY
BO3MOXHOCTU MCNO/b30BaHUA npeactaBneHua Tessellation, To 06beKkTbl moaenu,
npeactaBneHHble Surface, He 6yayT cywecTBoBaTb B 3KCNopTupoBaHHoOW LM
(moTomy uto He ByayT 3anucaHbl B mogenb IFC). Mo Takomy e NpUHUMNY NnpousonaeT
N onpeaeneHne npeactaBNeHUA U ANa APYrnx TUMNOB OOBEKTOB, Hanpumep:
MMNOPTUPOBAHHAA  MOJIMFOHANbHAA  TPeXMepHas  mogens mebenn  uam
obopyaoBaHuA, npeactaBneHHaa B Renga B BWAE 3nemMeHTa, Npu BKIOYEHWUU
nonb3oBaTeNnem eANHCTBEHHOW BO3MOMKHOCTU BbIrPY3KM BCEX OOBEKTOB TO/IbKO B
SweptSolid, He cmoxkeT bbITb NpeacTasneHa B SweptSolid n 6yaet otcyTcTtBOBaTH B
3KcnopTupoBaHHOM moaenun B popmare IFC.

3 — Ha tpeTbem ypoBHe gepeBa reomeTpuyeckoro npepgcrasnenusn Tessellation
m Brep (noapobHee cm. Tabnuuy), HacTpamBalTCcA TUMbl NPeACTaBAEHWUM
reomeTpuyeckon mogaenu. Ecnn  BKAKOYEHblI BCE BapWaHTbl FEOMETPUYECKUX
npeacTaB/eHUN, TO NPUOPUTETHOCTb BblOOpPa MPOrPaMMON YCTaHOBNAEHA TaKXe B
COOTBETCTBUU C MPaBUIOM «OT C/IOXKHOIO K MPOCTOMY»:

e nnAa npeactasnenua Tessellation: PolygonalFaceSet -> TriangulatedFaceSet;

e nnA npeactasneHuna Brep: AdvancedBrep -> FacetedBrep.

leomeTpuyeckoe npeacTaenerne obbekTos:
Axis
V| FootPrint
v W Body
v |V Tessellation
V| TriangulatedFaceSet
v PolygonalFaceSet
> || SweptSolid
v Brep
FacetedBrep
AdvancedBrep

Surface

Ona npeactasneHua SweptSolid Ha TpeTbem ypoBHE AepeBa reoMeTpPUYeCcKoro
npeAcTaBNeHua npuseaeHbl TUMbl, KOTOpble MNpefHa3Ha4YeHbl AA PaclUPEHHOro
MaTEMATUYECKOro OMWUCAHMA PasHbIX TUMNOB O0OBEKTOB. TO ecTb MNPUMEHEHUE
HACTPOMKK ByaeT 03HayaTb pa3pelleHne Ha BHECEHWE COOTBETCTBYHOLLEN 3aMUCKU B
mogenb |IFC Kak pe3ynbTaT onepauuMm MNOCTPOEHMA TpexmepHon ¢dopmbl
onpeaeneHHoro tMna (ExtrudedAreaSolid, RevolvedAreaSolid n 1.4.), no KoTopo
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NPUHMMAIOLLLAA CTOPOHA CMOXET BOCMPOMU3BECTM OOBEKT CaMOCTOATENbHO (CM.
noapobHee Tabauuy).

4 — Ha yeTBepTOM YpOBHE gepeBa npepcrasneHuit SweptSolid HacTpansaetca
ONUCaHWe CeYeHusi, ¢ KOTOPbIM MPOU3BOAUTCA onepauma, BbiIbpaHHAnA Ha TPETbeM
YPOBHE, B MPUOPUTETHOCTU «OT C/IOXKHOIO K nNpocTtomy». MopaaoK NprMopuUTETHOCTH
YCTaHOBNEH cnegyowmm ob6pasom (0T MNapamMeTpUYecKoro pepakTMpyemoro
ONMCaHMA ceyeHUa NPoduna K HEM3IMEHAEMOMY):

e ParametrizedProfile -> ... -> ArbitraryClosedProfile.

leomerpuyeckoe npeacTasnenne oboextos:
v W Body [52,,
> [V] Tessellation &3)
~ M| SweptSolid
v (W] ExtrudedAreaSolid | €))
v| ArbitraryClosedProfile ﬁ{*
Arbitrary OpenProfile
CompositeProfile
DerivedProfile
v ParameterizedProfile
AssymetriclShapeProfile v:v}“
CircleProfile
CShapeProfile
EllipseProfile
|ShapeProfile
LShapeProfile
RectangleProfile
TrapeziumProfile
TShapeProfile
UShapeProfile
ZShapeProfile
» |m| RevolvedAreaSolid
v| SweptDiskSolid
SweptDiskSolidPolygonal
’ FixedReferenceSweptAreaSolid
’ SurfaceCurveSweptAreaSolid
’ ExtrudedAreabolidTapered

’ RevolvedAreaSolidTapered

5—-Ha natom ypoBHA AepeBa reomeTpuUyYeCcKoro npepacraBieHus ob6beKkTos
SweptSolid HacTpanBaeTca dopma napameTpuyeckoro npoduna (Hanpumep, ecam
b6yneT yCTaHOB/NEHA HACTPOMKA BO3MOXKHOCTM 3anucatb ¢Gopmy [ABYTABPOBOro
ceyeHuns napameTpudecknum npodunem «IShapeProfile», To npuHMmatowas ctopoHa,
NPU TEXHUYECKOM BO3MOMHOCTM ANA 3TOro, CMOXEeT Ha3HauuTb AnA 6anku
[ABYTAaBPOBOE ceyeHne M3 cBoer BUBAMOTEKM C BO3MOMKHOCTbIO M3MEHUTb €ro Ha
Apyroe ceyeHue — Hanpmmep, WBennep).
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KpaTkas namAaTKka O npuopuTetTe BbIOOpa TPEXMEPHOrO reoMeTPUYECKOro
npeacTaBieHUA ANA Kaxkaoro obbeKkra nporpammoint npm akcnopte B IFC npuBeaeHa
B NyHKTe «OnpeaeneHne reomeTpuUYecKoro npeactaBneHna ob6bEKTOB» pasgena
cnpaBKku «JKcnopT B IFC»?:

SweptSolid
ParameterizedProfile = ... = ArbitraryClosedProfile
N2
Brep
AdvancedBrep - FacetedBrep
N2
Tessellation
PolygonalFaceSet - TriangulatedFaceSet

OnuMK HaCTpPOMKKU reomeTpuyeckoro npeacraBneHns obbvekToB (nogpobHee
CM. Tabnuuy) NPUMEHAITCA NpPW PeleHnun onpeneseHHON 3a4auynm 3KCNopTa,
Hanpumep:

ANnNpoKCHMMHPOEaTE KPHEBBIE OTPESKAMN 1 JyTamMK
3kcnopTwpoeats "Body" npoémos kak "Reference”
Pazgenate oBBEKTEl C MHOTOCAOMHEIM M3aTERWANDM Ha HaCTH

v| 3KCNOPTMPOEATE MEOMETPUYECKDE NPEACTAENEHUE BE3 Nogpesok

e N8 nepefayn TOYHOM reomeTpuyeckon moaenu B IFC cneayeT OTKAKOUYUTL
onuuio «ANNPOKCMMMPOBATb KPMBble OTPEe3KamMun U Ayramu» (NpUMeEHseTcs npu
[OCTAaTOUYHbIX TEXHUYECKUX BO3MOXKHOCTAX NpuHMmatowero MO Bocnpou3BoanUTb
KPUBOZIMHENHbIE TPaHM 06 bEKTOB);

® N5 TOro 4tobbl OOBLEKTbI, B KOTOPbIX MOFYT ObITb NPOEMbI, MOXHO OblNO
3KCNOPTMPOBATb MNapameTpuyeckn Kak SweptSolid, cneagyetr oTKAOUUTL onuUUIO
«3KcnopTuposaTb "Body" npoémos Kak "Reference"» (BKAtoueHMe onumm MOKeT
noTpeboBaTbca Npu nepeaade moaenn 8 MVD Reference View);

e ANnsa TOro 4ytobbl He pa3fenATb Ha 4YacTU OOBEKTbl C MHOIOC/IOMHbIM
MaTepuasiom, cieayeT OTKAOUYUTb OAHOMMEHHYIO onuuto (Hanpumep, ANna nepeaayu
OOBEKTOB C MHOFOCNOMHbIM MATEPUAZIOM C BO3MOKHOCTbIO MNOC/EAYIOLWErO
pefakTUpPOBaHUA  CcOCTaBa MaTepuanoB, MNpPU  TEXHUYECKON  BO3MOMKHOCTM
npuHumatowero MO; BKAOYEHME onuuM MOKeT noTpeboBaTbcA Npu nepepaye
moaenn B MVD Reference View);

e /19 NapaMeTpPUYeCcKoro aKkcnopTa o6bekTos 6e3 yuéTta noapesok? n 6es yyéra
dopm cpesa 6anku, cnegyet BKAKYUTL ONUUIO «IKCMOPTUPOBATb rEOMETPUYECKOe

! MonHbIl TekeT cebikm: https://help.rengabim.com/ru/index.htm#ifc.htm
2 MonHbI TeKeT cebinku: https://help.rengabim.com/ru/index.htm#model.htm
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npeactaBneHne 6e3 noApesok» U OTKAUYUTL ONuMKU «ANNPOKCMMUPOBATL KPUBbIE
oTpe3Kamum M ayramu», «Ikcrnoptuposatb "Body" npoémos Kak "Reference'y,
«Paszpgenatb 06bEKTbl C MHOrFOC/IOMHbIM MaTepuasoM Ha 4YacTu» (cnydyaem
NPUMEHEHMA ONuMU MOXKET ObITb nepesadya Mogeny B NPOrpaMMHblE KOMMJIEKChI
ANA pacyeTa KOHCTPYKUMW, cm. nogpasgen 4.5, wnu ana petanvsauuu ysios U
COEAUHEHUN KOHCTPYKUMI, cM. N. 4.3.4 — onsa BO3MOMKHOCTU 3aMeHbl CEYEHUN U
M3MEHEHUA OJINH, BbICOT U T.A. HECYLUUX KOHCTPYKLUN).

B IFC reomeTpuuyeckoe npeactaBreHMe OOBEKTOB YKa3blBaeTcA B KJacce
IfcShapeRepresentation®. Cm. pekomeHgaumm no uTeHuto npasua ctaHgapta IFC 8 n.
8.4.1. TloACHeHMA C MNPUBA3KOM K AOepeBy HACTPOMKU reoMeTpuyecKkoro
npeactasneHna o6beKTOB B Renga ¢ npumepamm COOTBETCTBYHOLLErNO NPeacTaBAeHMUA
06beKTOB B UCXOAHOW MmoAaenu B Renga npuseaeHbl B TabanLe:

Mpumep naeHTUYHOro

HassaHue NosacHeHue npeacTaBneHna obbekTa npeacraBneHuns
(pacwmndposka, nepesoa) B pe3ynbTaTe 3KcnoprTa B IFC 06beKTa B UCXOAHOIA
LM B Renga

MepBbiit ypoBEHb AepeBa reOMeTPUUYECcKOro npeacraBaeHus

Axis (ocu) ByxmepHoe npeacrtasneHne | basoBana NMHUA CTeHbI
npoekumMn ocei (6a30BbIX NUHWUI) | UK 6anku Ha
0b6BbEKTA HA MJIOCKOCTM  YPOBHSA, | NIOCKOCTU YPOBHS.

KOTOPOMY OH MPUHAANEKUT.

FootPrint (oTneyaTok) [ByxmepHoe npeacrtasneHue | paHnubl,
npoekuMn O0b6bEKTa Ha MJIOCKOCTM | onpegenstowme
YPOBHA, KOTOPOMY OH NMPUHAANENKMUT. | TONLNHY cevyeHusn

CTEHbl Ha NIOCKOCTU
YPOBHA. Mpoekymmn
NOMELLEHUN, OKOH,
asepen Ha nnaH
YPOBHA.

Body (Teno) TpexmepHoe npeacrtasneHue | Jliobok n3
ob6beKTa (cm. 2-0M ypoBeHb AepeBa | TPeXmMepHbIXx 06bEKTOB
reomMeTpuYecKoro npeacTaBaeHms). undposom

MHPOPMaALMOHHOM
Mmoaenu: 6anka,
KONOHHa,
obopyaoBaHue,

3/IEMEHT U T.A4.

Ihttps://standards.buildingsmart.org/MVD/RELEASE/IFC4/ADD2_TC1/RV1_2/HTML/schema/ifcrepresentationr
esource/lexical/ifcshaperepresentation.htm
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BTopoii ypoBeHb AepeBa reoMeTpuyeckoro npeacraBneHus

Tessellation (Teccensums)

TpexmepHoe
obbekTa B BUAE
NoOBEPXHOCTEN.
nporpammammu,
MaTeMaTUYeCcKoro
nporpammbl, obnapatouwei
MaTeMaTUYeCKMM  AAPOM,  TaKoe
onncaHWe He Mo3BOAAET MNOAYYUTb
pacyeTHble XapPaKTEPUCTUKM,
npoekumMn obbekta. Mpu  3TOoMm
Reference View paspelwaeTt 3anucb
NUCTOPUN  HEKOTOPbIX MNPOCTENLLINX
MaTemaTUYeCcKux  onepaumin  ans
BOCNpou3BeaeHmA 0bbeKkToB
(Hanpumep, ans onucaHusa
apPMaTYpPHbIX CTEPIKHEN).

npeacraBneHme
Habopa ceTokK
YteHune
UMEIOLLMMM

aapa. Ona

He

MmnopTupoBaHHble B
KayecTBe  3/IemMeHTa
TpexmepHble MoAenu
B TPUAHIYNALUOHHOM
dopmare.

SweptSolid MNapameTpuyeckoe wunmM  otdactn | ObbeKTbl Renga, B Tom

napameTpuyeckoe  nNpeacTaB/ieHUe | Yncne: 6ankn,
obbeKTa (c BO3MOHOCTbIO | KONOHHbI, CTEHbI,
penakTMpoOBaHUA  TEOMETPUYECKUX | apMaTypPHbIE CTEPXKHMU,
XapaKTepuUCTUK 06bekTa, cTeneHb | NepeKpbITUA U T.4.
BO3MOXKHOCTU pefakTMpoBaHmA
HacTpamBaeTcA Ha 4-OM YpPOBHe
nepesa reoMeTpPUYECKOro
npeacrasieHusn). MNpeacTaBneHne
nepepaetca B |IFC ¢ wuctopuen
nocTpoeHna obbeKkTa (Mpu Hannuum
TEeXHUYECKUX BO3MOXKHOCTEMN,
NpUHUMaKLWas CTOpPOHA
BOCNpPOM3BOAUT npeacraBaeHune
obbeKkTa no 3ToM WHPopmaumm).
JaHHoe aHannTuyecKkoe
npeacTtaBneHMe  BKAOYAeT Habop
onepauui (cm. 3-uit ypoBeHb AepeBa
reomeTpuyecKoro npeacTaBaeHuA
ana  SweptSolid) ¢ ceyeHuamu
obbeKTa - aprymeHTamm,
npeacTaBAeHHbIMM PasNYHbIMU
TMNamm npodunen, KOTOpbIMM
ONuCbIBaeTCA 3TOT  KOHTyp  (cm.
ypoBeHb 4 u 5).

Brep TeBepaoTenbHOE npeacrtasneHne | MMNopTUPOBAHHbIE

(Bounding Representation -
rpaHM4YHOe NpeacTaBieHme)

06beKTa (3aMKHyTOe Teno, Bce rpaHun
KOTOPOro mateMaTU4ecKM onucaHbl B
BMAE oOrpa)kgawowmx obbem Tena
NoBEpPXHOCTEN — rpaHen, BepLliunH).
Mo3BonAeT NoNy4nTb gNA Tena obbem

UAN  OBBEKTDI
CNIOXKHOWM

Renga
reomeTpuu,
KOTOpas He MoxXeT
6bITb onuncaHa
Bbl1aB/IMBaHMEM
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n apyrue pacyeTHble
XapPaKTepPUCTUKK; ceyeHus n
npoekuMn, HO He  ;JonycKaet
penakTMpoBaHue reomeTpun
obbeKTa.

ceyeHus no
TpaeKTopumn

(orpaskaeHus, Kpbiwa,
6anku C
OTPEenaKTUPOBAHHbIMM
TOpUaMK, NEeCcTHUUBI,
naHAaycol, 06beKTbl ¢
noapeskamm n
BbIYTEHHbIMMU

obbemamn, O06BEKTHI

NHXEHEPHbIX CUCTEM,
MMMNOPTUPOBAHHbIE U3
TBEPAOTENbHbIX

$OopMaTOB 3/1EMEHTHI).

Surface (noBepxHOCTb)

MoBepXHOCTb, AN KOTOPOM HE MOXKET
6bITb onpeaeneH obbem, HO MOKET
6bITb ONpeaeneHa NaoLwaab.

«Ctekna»
ABepen,
MMNOPTUPOBAHHbIE
CETKM NOBEPXHOCTEN.

OKOH,

TpeTunii ypoBeHb aepeBa reomeTpuyeckoro npeacrasneHma Tessellation

TriangulatedFaceSet  (Habop | MpeacTtaBneHne Tena B BMAe Habopa | MMNopTUpOBaHHble B
TPUAHTYNMPOBAHHbIX NoBEepPXHOCTEN, pa3buTbIX Ha | KaYecTBe 3/1eMEHTOB B
naockocrei) TPEYroNbHUKN. Renga  TpexmepHble
Mmozaenu NCXOAHOro
PolygonalFaceSet (Habop | MpeacraBneHve Tena B BuAae A A
. o TPUAHTYAALMOHHOIO
NONIMIrOHaNbHbIX NIOCKOCTEN) NoBEPXHOCTEN, pasbuTbIx Ha

NOIUFOHbl (MHOTOYrosIbHUKKU, B TOM
yncne TPeyronbHUKM).

dopmarTa (cm. n. 3.6).

TpeTnii yposeHb AepeBa reomeTpu4ecKoro npeacrasneHus Brep
FacetedBrep Mpn nepepavye B FacetedBrep | O6bbekTbl Renga ¢
npoucxoant npeobpasoBaHue | NPSMbIMU FPaHAMM
onucaHuA (annpokcummpoBaHue)
CNOXKHbIX MOBEPXHOCTEN B OMNUCaHME
NPOCTbIMWN NOBEPXHOCTAMM.
AdvancedBrep HenapameTtpuyeckoe MMnopTUpoOBaHHbLIE B
npeacTaBneHue, HO ONA | Ka4yecTBe 31eMEeHTOB B
BOCNpoOUn3BeLeHMA 06beKTa, | Renga  TpexmepHble
aKkcnopTtuposaHHoro B AdvancedBrep, | mogenu NcxoaHoro
BO3MOXKHO MCNoab30BaThb | TBEPAOTENLHOIO
maTemaTmyeckoe onucaHue | popmara, KOJIOHHbI
NOBEPXHOCTEN N FPaHEN, KOTOPbIE Er0 | KPYFIOrO nam
06paMAAOT U CKOHCTPYMPOBATb MO | SAAMATUYECKOrO

HMM obbemHoe Teno (conna).
MepepaeTca TOYHAA reomeTpuyecKas
Moaenb 6e3 BO3MOXHOCTHU
pPenaKTUPOBaAHUA.

CeYEeHUA MU AyroBoW
CTEHbl.
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Mpu 3TOM MOryT O6biTb OMMCaHbI
CNOMHble  BUAbI  NOBEPXHOCTEW,
HENPAMOIMHENHbIE MOBEPXHOCTH.

TpeTunii yposeHb gepeBa reomeTpuUuecKoro npeacrasneHusa Sweptsolid

Onepauus Hag aprymeHTOoM,
npuvBeaeHHbIM B 4-oM ypOBHe AepeBa
npeacraBieHunA:
ExtrudedAreaSolid OnucaHne onepaumn  AnHeWHoro | KosoHHa, CTeHa,
Bbl4aB/IMBAHUSA CEUYEHUSA. nepekpoiTHe.
RevolvedAreaSolid Teeppgoe Teno, cospgaHHoe nyTtem | banka, nOCTpoOeHHaA

BPAlWEHNA MNOMNEepeyHoro cevyeHus, | no ayre.
3aflaHHOro onpeaeneHnem npoduns,

BOKPYF OCH.

SweptDiskSolid OnuncaHue onepaunun BblAABANBAHMA | ApMaTypPHbIN
KPYr1oro ceyeHMA MO 334aHHOW | CTEPXKEHb.
TpaeKkTopuu.

SweptDiskSolidPolygonal Cm. onucaHmel.

FixedReferenceSweptAreaSolid | OpveHTaunsa KpuBo BO Bpemsa
onepauuu passepTkm? ynpasnsercs
HanpasneHnem FixedReference.

SurfaceCurveSweptAreaSolid OnuncaHue onepaunn BblAABANBAHMUA
KPYrnoro ceyeHuss BAONAb NPSMON,
NeXkaleit Ha oNopHOM NOBEPXHOCTH.

ExtrudedAreaSolidTapered Onpepensetca BpaLLEHMEM
nonepeyHoro ceyeHns no ayre
OKPY*KHOCTW.

YeTBEpTbi yPOBEHDb AepeBa reoMeTpUUYecKoro npeacrasneHusa SweptSolid

AprymeHr, npeacTaBAeHHbIN
onpeaeneHHbIM TMNom npoduns (cm.
ypoBeHb 5 aepeBa), KOTOpbIA
ONUCbLIBAET 3TOT KOHTYP:

ArbitraryClosedProfile 3aMKHYTbIN KOHTYP.

KoHTyp ceyeHna obbekTa cocTomT 13
OTPEe3KOB, Y KOTOPbIX MepBas TOYKa
cnepyowero cermeHTa coBnagaeTt ¢
nocnegHenm TOYKOW MpeablaAyLLErO
CcermeHTa.

ArbitraryOpenProfile OTKpbITbIN KOHTYP.

MofHble TEKCTbI CCbINOK:

Ihttp://docs.buildingsmartalliance.org/IFC4x2_Bridge/schema/ifcgeometricmodelresource/lexical/ifcsweptdisk
solidpolygonal.htm

Zhttps://standards.buildingsmart.org/IFC/DEV/IFC4_2/FINAL/HTML/schema/ifcgeometricmodelresource/lexical
/ifcfixedreferencesweptareasolid.htm
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CompositeProfile

KomnosunTtHbI npodunb (n3
HECKO/IbKUX COCTaBAAOLLMX).

DerivedProfile

MacwTabupyembiii npodunsb.

ParametrizedProfile
(napameTpmn3oBaHHbIM
npodunb)

MapameTpuryeckuint npodunb.

CnosecHoe  onucaHue  npoodwuna
(yronok, h, t, R3aruba). UameHaembli
npodunb.

O6bekT obnagaeTr  cneumanbHbIm
aTpubyTOM (CM. 5-bI1 ypOBEHDb AEpEBA
reomeTpuYecKkoro npeacTaBieHus, B
KOTOpOM npuBeaeHbl
CTaHAapTu3mMpoBaHHble IFC 3HaveHuA
— wBennep, AByTaBp v T1.4.). MNpu
TEXHMYECKON BO3MOYHOCTH
NPUHMMAOLLLEN nporpammbl
npouyntatb U3 cneumdukaumm IFC u
CONOCTaBUTb JaHHOE CeMaHTU4YecKoe
onucaHue ¢ obpasuom B cBoeli H6ase
AaHHbIX, @ 3aTemMm BOCMNPOM3BECTU
MaTeMaTUYeCcKylo onepaumio  anAa
BocnpousBedeHns obbekta  (3-i
YpOBEHb aepesa), nossnaeTca
BO3MOXHOCTb WM3MeEHATb Npodunb
CeYeHMA, Ha3HaAYeHHblh 0ObeKTy
(Hanpumep, nNOMeHATb  ceyeHue
6anKun ¢ ABYTABPOBOroO Ha YrO/IKOBOE).

MNapameTp «Ctunb
6anku» wunm  «Ctunb
KONOHHbI»  (cm. .
4.3.1),
onpeaensaoLwmnii
dopmy ceyeHus
npoduna ans
COOTBETCTBYIOLLETO
TMna obbekTa.

NATbIN ypoBeHb A,

epeBa reomeTpuyeckoro npeacrasneHus SweptSolid

AssymetriclShapeProfile

HecnmmeTpuyHbIi ABYTABPOBbLIN

npodunb.

CircleProfile

Kpyrabin npodpunb.

MNapameTp «Ctunb
6anku» wunm  «Ctunb
KONOHHbI»  (cm. .
4.3.1),

CShapeProfile

CeueHune weennepa.

EllipseProfile

DANMNTUYECKOE CeveHme.

IShapeProfile

Mpodunb ABYTaBPOBOro CEYEHMUS.

LShapeProfile

CeueHue yronka.

RectangleProfile

MpamoyronbHoOe ceveHune.

TrapeziumProfile

TpaneuyuesngHoe ceyeHue.

TShapeProfile

TaBpoBoOe ceyveHue.

UShapeProfile

U-o6pa3Hbivi npodunsb.

ZshapeProfile

Z-06pasHblit Npodub.

onpeaensaoLwmnii
dopmy ceyeHusn
npoduna ans
COOTBETCTBYIOLLETO
TMNa 06beKTa c
3aflaHHbIM OAHWM U3
nepeynciaeHHbIX
3HaYeHMEeM.
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OnuuMm reomeTpUUYECKOro npeacraBaeHna o6bEKToB

AnnpoKkcMmumposatb  Kpwueble | Mpu  oTkaoveHHon onumn B IFC | [lyrosas CTeHa,
OTpe3KamMu 1 gyramu nepefaeTcA TOYHAA reomMeTpuYecKas | aNNUNTUYEeCcKan
mozenb obbekTa. MNpu BKAKOYEHHOMN | KONOHHA, rpaHu
onumm KpuBas, 3ajatoLan | KOTopbIX TOYHO
noctpoeHme ob6bekTa, pa3bmBaeTca | NOCTPOEHDI no
Ha HebonbLIMe OTPE3KU U AYTN. 3a4aHHOM
KPMBOJIMHEIMHOWN
TpaeKkTopmmn
(cooTBeTcTBYET
OTKNHOYEHHOM onuumm).
JKcnopTMpoBaTh «Body» | Mpwu aKkcnopTe ¢ BKAOYEHHOW onumelt | B Renga cTeHbl K
npoémoB Kak «Reference» | Tena npoemoB  BbIrPy}KalTCA B | MPOEMbI CBA3aHbI
(Buapi nepsoro YPOBHA | cneundumKaumio ¢ naeHTUHGUKATOPOM | Mexay cobon C
reomeTpuyecKoro «Reference», a He «Body». To eCTb | BO3MOMHOCTbIO
npeAcTaBNeHNA MOAENN) reomeTpusa 06bEKTOB, B KOTOPbIX €CTb | PEAAKTMPOBATb

NMPOEMbI, BbIFPY}KAETCA Y}KE C YYeTOM
Bblpe30B, CHOPMMPOBAHHbLIX ISTUMMU
npoémamu. B  obwem cayyae,
BK/IlOYEHME ITOWM ONUMM O3HaYaeT
BbIPY3Ky 0ObeKTa, B KOTOpPOM
pacrnosioXKeH Bbipe3, Kak Teno 6e3
MCTOPUM NOCTPOEHMA, TO €eCTb He
TpebyeT OT NPUHUMAIOLLEN CTOPOHbI

MaTeMaTu4ecKkoro aapa C
BO3MOYHOCTbIO peanusauum
MaTeMaTuyecKkom onepauuu
Bblpe3aHus.

No/IoXKeHue npoema B
cTeHe (mpn  3TOM
MaTemaTU4YecKoe 4po
nporpammbi

npoussoguT

onepaumio BbipesaHua
obbema npoema U3
CTeHbl Ka)Kabli pas
npu N3MEHEHUN
NONIOXKEHUsA Npoema —
yTo cooTBeTcTBYyeT
NPeacTaBNeHUIO  NpU
OTKNHOYEHHOM onuumm).

Paspenato 06BbeKTbI C
MHOTFOC/NOMHbIM ~ MaTeprManom
Ha YyacTu

Onuwma octaBnaeT 06bEKT LEeNbiM, HO
BHYTPW Hero nossaseTcs pa3buBKa Ha

oTAeNbHble cnou (koTopble
npuHagnexat poauTENbCKOMY
06beKTY).

CreHbl, nepekpbITHSA,
KpbILn o
Ha3HAYeHHbIM CTUIEM
MHOTOCNOMHOrO
martepmuana,
COCTOALLMM n3

HECKO/IbKUX CNOEB (CM.
n. 3.3).

dKcnopTnpoBaThb
reomeTpuyeckoe
npeacTtasneHune 6e3 noapesok

O6beKTbl 3KCNOpPTUPYLOTCA 6€e3 yyeTa
nogpesok, KOoTOpble Renga
aBTOMaTUYECKMU npou3BoauT B
MOZEeNu Npu nepecevyeHnMn o6bEKTOB
pasHbIx TMMNoB (cm. n. 2.4.2), a Takxe
6e3 yyeta dopm cpesa 6anoK (B Tom
Yyucne HaACTPOEHHbIX C MOMOLLbIO
napameTpoB  MNOAPE3KM  TOPLOB
6ankun, cm. n. 3.4.4). T.e. pakTUYECKU
onumMa nNO3BOAAET  UrHOPMPOBaTb
noapesKu, BbiNnosHeHHble gna UMM B

O61bEeKT, ANA KOTOPOro
He 6b1n0
OCYLLECTB/IEHO
aBTOMaTU4YecKoe
Bblpe3aHue nnn
oTceyeHue obbema
Apyrum obbektTom (He
nepecekawwmnmca ¢

ApYyrMMn  obbekTamu
UAN  HaxogAwMmnca B
cbopke n He
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Renga, B 3akcnopTupoBaHHoi B IFC | nepeceKatowmmnca
UMM, BHYTPU  cBOpKM C
Apyrumu obbeKkTamm).
bankn, pona KoTopbIx
napameTpbl Nogpesku
TOPLLOB YCTAHOB/IEHDI B
aBTOMATUYECKUIA
pexunm.

MporpamMmbl, MPUMeHAemble B npouecce co3aaHua WHGOPMALMOHHOM

MoZenu OobbekTa  KanuTasbHOTO  CTPOUTENbCTBA, 06/1a4aloT  pPasIMYHbIM
Ha3HayYeHWeM, a TaKXKe pasHbIMU TEXHUYECKMMM BO3MOMKHOCTAMM MO YTEHWUIO
¢dopmaTa IFC. YcTaHOBUTE HACTPOMKM reOMETPUYECKOrO NpeacTaBieHNsas 0OBEKTOB,
YUYMTbIBAA N3NOXKEHHbIE B JAHHOM MYyHKTE M B N. 8.4.2 NONOXEHUA U BO3MOXKHOCTEMN
NPUHUMAIOLLLEN CTOPOHBbI.

8.4.5 OnpepeneHue pacnonoXXeHUA 34aHUA, YHaCTKa, NPOEKTa

MonoxeHne ob6bbekTa B CTPYKType aAepeBa uUndpoBOon MHGOPMALMOHHOM
moaenn, onucaHHon cneundukaumen IFC nocne 3skcnopta M3 Renga, MOXKHO
ynpouweHHo (6e3 y4yeTa OTHOLWIEHMN) NPeAcTaBUTb MO YPOBHAM AEKOMMO3MLUMK
cneayrowmm obpasom:

] Npoekr
- Yyactok
[l 3panue
71 YposeHb

[ O6bvekt
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B cnyuae (noapobHO BCce NonoXKeHua M. CTPYKTYpY dopmarta IFCE, ana 3aanmna?),
ecnn 06BEKT BXOAUT B COCTaB COOPKMK, TO A0b6aBNsSETCA YPOBEHb CTPYKTYPbl A5 €ro
pPOANTENbCKOTrO 06BbEKTA (CO0PKM):

1 Mpoekrt
[} Yuactok
Bl 3panue
[ YposeHb
Bl Ipynna obvekTos

Bl O6mvekT

TaK Kak B nporpamme Renga npegnonaraetca co3gaHue UMM ogHoro 3gaHumA
WM COOPYKEHUSA, TO 06BEKTOB, rpynn 06EKTOB M YPOBHEN MOXKET ObITb MHOXECTBO;
M OHW, B CBOK O4Yepenb, COCTAaBAAKT TONbKO OAHO 34aHWe, PachnoIOKeHHOe Ha
KOHKPETHOM y4acTKe B COCTaBe onpeaeneHHoro npoekTa. Mpu sTom reomeTpuyeckm
B MOAENU NpeacTaBAeHbl UMEHHO OOBEKTDI.

30aHMe, Yy4aCTOK M NPOEKT  MNOJIy4aldoT  OCHOBHOE  KayecTBEeHHOe
MHOOPMaLMOHHOE nNpeacTaBNeHMe OT MO0Jb30BaTenA, KOTOpblM  3anonHaeT
napameTpbl, CO343€ET M 3aM0/IHAET CBOMCTBA NPOEKTA, y4acTKa, 343aHUA B ANANOTOBOM
OKHe «MHbopmauma o npoekTe» (cm. n. 2.5.2).

B KauecTBe CBOMCTB NPOEKTa, y4acTKa Uau (M) 34aHMs MOryT BbiTb 3a4aHbl Tak
Ha3blBaemble cheuunasbHble CBOWMCTBA (3TO CBOWMCTBA, KOTOPble C€O34alOTCA MU
3aNO/IHAOTCA NONb30BaTENEM, HO He TPebyloT yKasaHuA 1 conocTaBneHus B dpainne
COMOCTaB/NEHMA NAPAMETPOB, TaK KakK BXOAAT B Habop CTAaHAAPTHbIX CBOWMCTB
cneundukaummn IFC), KoTopble onpeaenatT CMeLeHNEe MONOXKEHUA TOYKM Hayana
KoopAanHaT npoeKTa Renga (cooTtseTtctBytowein B Renga KoopanHaTam x=y=z=0 mm,
cM. noapaszen 3.2) nocne skcnopta B IFC n KoopAuHaUUM B KOHCONIMANPOBAHHOM
nHpopmaumnoHHoM moaenu (cm. noapasgen 8.5).

TexHMYecKkM B Nporpamme BO3MOXKHO OMpPeaennTb CMeLLEHNE U OPUEHTALMIO
JIOKaNbHOM CUCTEMbI KOOPAMHAT 34aHNSA OTHOCUTENIBHO CUCTEMbI KOOPAMHAT YYaCTKa;
CUCTeMbl KOOPAMHAT Y4acTKa OTHOCUTENbHO CUCTEMbI KOOPAMHAT NPOEKTA (co34aB U
Ha3HauMB cneuuasbHble CBOWCTBA YYacCTKy); CUCTEMblI KOOPAMHAT MNPOEKTa
OTHOCUTENIbHO TOWM MHGPOPMAUMOHHOM MoZenn, C KOTOpOM npousonaet
KoHconmnpauma nocpeactsom ¢opmata IFC. Mpn ogHOBPEMEHHOM 33a4aHUU 3TUX
CBOWCTB A5 34aHMA, y4aCTKa, NPOEKTa, KaxKaoe 13 HMx byaet yuteHo.

B obuwem cnyyae pekomeHayetca A06aBnATb U 3a4aBaTb 3HAYE€HUA ISTUM
cneumanbHbiM CBOMCTBAM ANs 34aHMA MPU HEobXoAMMOCTU NOC/NEeAYIOWEro ero

! MNonHble TeKCTbl CCbIOK:
https://standards.buildingsmart.org/MVD/RELEASE/IFC4/ADD2_TC1/RV1_2/HTML/link/annex-d.htm
2 https://standards.buildingsmart.org/MVD/RELEASE/IFC4/ADD2_TC1/RV1_2/HTML/link/ifcbuilding.htm
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PacrnonoXKeHua ¢ oTcTynom WU (MAK) NOBOPOTOM HA Y4YacTKe CTPOUTENbCTBA B
KOHCONMAMPOBAHHOM MOAENN NPOEKTa, COCTOALLErO U3 HECKO/IbKUX 34aHUN.

HasBaHMA AaHHbIX aTPMOYTOB AO0/MKHbI CTPOr0 COOTBETCTBOBATb HAa3BaHUAM,
3apuKcupoBaHHbIM  cTaHgapTtom IFC  (ykasaHbl B nyHKTe «OnpeaeneHune
PaCroNoMKeHUA 34aHUA» pasgena cnpaskmn «IKcnopT B IFC»!, metoauky paboTbl co
cBomcTBamu cm. n. 2.5.2 n n. 2.5.3).

t:l NHdopmaumsa o npoekTe pd

Mpoekr  Ywactok = 3panue

Homep saaHua:

5

HanmeHoBaHue ZAaHWA

MpomMeILNEHHBIR Lex

Appec 3ganna:
e

Onucanmne 3A3HNA

CBOWCTEE 343HWA;

CeoiicTeD 3HaYEHNE +

'Fz‘*e) [fcDirectionPrecession 115,00

€D IfcLocationx 25000,00
lfeLocation¥ 43 000,00
lfeLocationZ 3 500,00

0K CTnaenHa

1 — Ona onpeaenenma cmeweHua no ocam X, Y, Z (cm. n. 2.4.2) npumeHatoTcA
COOTBETCTBEHHO crneuuanbHble ceolctBa IfcLocationX, IfcLocationY, IfcLocationZ c
TUMNOM AaHHbIX «ANHa», KOOPAUHATLI 334a0TCA B MUINMMETPAX.

2 — nAa 3agaHMA yrnoB NOBOPOTA MO NPUHUMNY YyrA0B dinepa (CM. NpuHUMN B
n.4.3.3, c OTAMYMEM B TOM, YTO BMECTO TOYKM HAYaNa M HAaNpPaB/IEHUA MECTHbIX OCEN
KoopAuHaT 06beKTa NPUHMMALOTCA TOYKA Hayana U HanpasaeHue ocel obwein LM
B Renga) npumeHatotca  cneumanbHble cBonctBa  IfcDirectionPrecession,
IfcDirectionNutation, IfcDirectionSpin. Ona Toro 4tobbl MNOBEPHYTb 34aHME B
nnockoctn XOY Heobxoaumo 3aaaTb yron npeueccuu (IfcDirectionPrecession). Yron
3a4aeTcAa B rpagycax.

! MonHbIl TekceT cebiikm: https://help.rengabim.com/ru/index.htm#ifc.htm
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3afaliTe NoONOXeHue 34aHUMA C MNOMOLLbIO chneuuanbHbiXx aTpubyTos,

3KCMOPTUPYMTE MOAENb M MPOBEpbTE pPe3y/bTaT 3KCNopTa, Hanpumep, B cpeae
0bwwux AaHHbIX Pilot-BIM.

8.4.6 [poBepKa pe3ynbTaToB 3KCNOPTa

AKcnopT umMdpposor MHGOpMaUnoHHOM moaenn B popmar IFC4, c yyeTom Bcex
npousseaeHHbIx no n. 8.4.2 — 8.4.5 HacTpoeK U MeToA0B, MPON3BOAUTCA KOMaHAOM
BbINaAaloLWero MeHo «9KCNopTUPOBaTb» OCHOBHOM NaHeN « IKCNOPTUPOBATL B
dopmar IFC».

g~ m M v B v ':u:cnc:p;npozert v EE @ v C/" 0

3kcnoptuposats B gopmar C5Y

MaketHeii 3kcnopT B dopmat DWGE/DXF
MaketHelit 3kcnopt 8 gopuat POF
MaketHeiit 3kcnopt & gopuat OXPS
3kcnopTuposats B gopmar 30

3kcnopTupasats B gopmar [FC

Mocne akcnopta UMM B dpainn popmarta IFCA B yKa3zaHHOE MECTO PaCnoNOXKeHMS,
PAAOM C 3TUM dpaniom byaeT coxpaHeH OAHOMMEHHbIN dainn ¢ pacwmnpeHnem *.log.
370 }KypHan, B KOTOPOM GUKCUMPYIOTCA OWMOKM, BO3HMKLLME B NpOLECcCe 3KCnopTa.

*ypHan 6e3 olwmnbOoK coaepKUT 0OA4HY CTPOKY O NPOU3BEAEHHOM 3KCMopTe.
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1 > [Npoekt

mA Tun
ms Mpoexr.ifc Industry Foundation Classes
=l MpoekT.log TekcToBLIf A0KYMEHT
MpoekT.rp Daiin "RNP"

| Npoexrlog - baokHot — ] X

®aiin [lpaeka ®opmatr Bua Cnpaeka
Log file created at: 2022-Jan-12 20:05:14

Crp1,cnb1  100%  Windows (CRLF) UTF-8

OwmnbKM MmoryT 6bITb CBA3aHbI C HEMPABW/IbHbIM HanMMcaHWUEM Kiacca Uau TMna
IFC B cBOMCTBE 06BbEKTA Moaenu (B Takom caydae |ID obbekTa NO3BOINT ONpeaenTb,
NN KaKOro MMEHHO 06beKTa onylleHa oWnbKa — CM. 3TOT MeTo/, B KoHue n. 6.3.2)
WU C HAapYyLLWEHWEM CUHTAKCKCa NPU 3aMoJIHEHUM OAHOTO M3 $aiNoB CONOCTaBEHMS
(nepeyeHb oWMBOK CM. NYHKT «}MypHan owWWBOK 3KCNopTa» B pasgene CrnpasBKu
«3KcnopT B IFC»?).

CneayloWwmUm M CaMbiM Ba*KHbIM 3TanoM MPOBEPKU 3KCNOPTUPOBaHHOM LINM
6yneT oTKpbiTMe mogenu B uenesom MO (MAn UMNOPT, B 3aBUCMMOCTM OT NPaBUN
NPUHUMAaIOLLLEN CTOPOHbI). MeToabl NPOBEPKM COOTBETCTBMA MOAENN OXUAAEMOMY
pe3ynbTaTy MOTyT 6biTb aBTOMATUYECKMMU (MPOM3BOANMbBIMM CAMOWN MPOrPammon),
aBTOMaTU3MPOBAHHbIMK (C Y4eTOM HacTPOeK Mnonb30oBaTensi) UAM BU3ya/lbHbIMM
(3aBucKT oT npuHMmatowero MNO).

! MonHbIl TekeT cebikm: https://help.rengabim.com/ru/index.htm#ifc.htm. Invalid IfcEntityType value

OwunbKM B HanncaHuK knacca IFC:

«Invalid value of the "PredefinedType" attribute» - owunbKa B HanncaHuM NpegonpeseneHHoro TMna knacca IFC.

«Impossible to assign LongName to this object» - olwMbKa MOKeT BO3HUKHYTb, €C/IM NOJHOE MMA NPUCBOEHO
06beKTy, a B IFC He npeycMOTpEH TaKoW aTpubyT A1 BbiIbpaHHOro TMNa obbekTa.

«Value mapping file was parsed with error» - HapylweHue cMHTaKcuca B ¢anne conocTaBieHusa Tunos, daine
COnocCTaB/eHUA NapameTpoB uan daiiie conocTaBieHNs 06BEKTOB C/I0AM.

321



Mpu BO3HMKHOBEHMM OWMBOK nMnm npobnem C TOYHOCTbHO BOCMPOM3BEAEHMA
Tpebyemoro moaenbHOro npeacraBneHna obbekTtoB B uUenesom [10, cnepyet
NPOBEPUTb Ha/IMuME AaHHbIX OWKUO6OK uau npobaem B CTOPOHHEM HE3aBUCMMOM
NO. Moabop Takoro MO AonXKeH ObITb OCYLLECTBAEH C YYETOM LU nepenayn wm
OTHOCUTENbHO pPaBHOUEHHbLIX MAM npeBocxoaawmx uenesoe MO TexHUYECKUX
BO3MOXKHOCTEN ANA peanusaumnm 3Toi uenun (To ecTb, ecam moaenb nepenaBanach
ANA BO3MOXHOCTU MNOC/EAYIOWEr0O reOMETPMUUYECKOro PeaaKTUPOBaHUA 0OBEKTOB
MOAENN, TO HYXHO NpoBepATb MoAdesnb B Apyron BIM-cucteme, KOTOpPOM TaKkKe
MOKeT BbITb M cama Rengal; ecam uenbio 6bI1 NPOCMOTP MOAENU UM nepedaya B
Reference View — T0 HY»KHO MCNO/1b30BaTb Habop pa3inyHbIX IFC-NpoCMOTPLLNKOB M
T.4.).

OpMEeHTUPOBOYHbLIN CNUCOK NporpammHoro obecneueHma: 4na NPoCMoTpa
Mmoaenu (Tak HasbiBaemble BIM-BbtoBepbl) FZKViewer, OpenlFCViewer, BIM Vision u
apyrue; ana npocmotpa cTpyKtypbl IFC B Buae gepesa GeometryGym IFC Tree
Browser; nporpamma ans nposepku ¢anna IFC Ha Hanmume ownbok IfcCheckingTool;
cpeaa obwmx gaHHbIX C BO3MOMKHOCTbIO NMPOBEPKU Ha Konamnsum Pilot-BIM u ap.

Ecnaun B npouecce nposepkn B Hezasncmmom O noaTsepamnacb KOPPEKTHOCTb
Bbirpy3kun B IFC n3 Renga, To notpebyetcs yTOUHEHME TEXHUYECKUX BO3MOXKHOCTEN
npuHumatowero NO u, ckopee BCero, 41a NOCAeayLWEero ycnewHoro YteHna danna
IFC, ynpolwieHne moaenbHOro npeactaBneHmnsa B HACTPOMKaxX M NOBTOPHbIN 3KCMOPT.

! Npu 3tom HeobxoaMMOo MOHMMATb, YTO MPU 3KCMOPTE reoMeTpuyeckoe MpeacTasieHne 06beKTos Obinu
npeobpasoBaHO B YyKasaHHOe Mo/ib3oBaTe/sieM MPU HacTpoWKe (T.e., ecnu O06bEeKTbl OblAM BbITPYKEHbl He B
napameTpUYecKom, a B TeCCEeNALMOHHOM UAW TBEPAOTENbHOM NPEeACTaBNeHUU — peaaKTUPOBaHUE UX reoMeTpun
HEBO3MOMKHO B TOM uncie 1 B Renga — 3T 06beKTbI BUAON3IMEHEHbI MO CPaBHEHMIO C OPUTMHAIbHbLIMM).
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8.5 OnepupoBaHMe NPOEKTOM MO pa3aenam U KOHCONNANPOBAHHOM

MOeNblo

8.5.1 Paborta c UMM uenmkom u pasgeneHue no cneymanusaumam B Renga

PekomeHayetcs B nporpamme Renga co3gaBaTb eauHyo uudposylo
MHPOPMALMUOHHYIO MOoAeNlb OAHOrO 34aHMA WAN COOPYXKEHUA C BHYTPEHHUMM
MHXXEHEepPHbIMU CUCTEMAMM, MCMONb3YA B TOM YMC/IE TEXHUYECKYID BO3MOXHOCTb
COBMecCTHOM paboTbl Hag npoekTom nocpeactsom cny>bbl Renga Collaboration
Server. Npu opraHm3saymm paboTbl NocpeacTBOM cpeabl OOLWNX AAHHbIX, HANpPUMep
Pilot-BIM, xpaHeHue ¢ainos npoekta (B ¢popmarte RNP) Kakgoro crneuuanucra
HeobxoaAMMo BECTU OTAENbHO, ANA BO3MOMKHOCTM CUHXPOHM3AUMWU AAHHbIX MO
NMPOEKTY OT UMEHM KaXKa0ro oTaAeNbHOro nosibsosaTena (cm. n. 6.3.1).

Mpu HeobxoanmocTu pasgenutb LUM no cneymanmsaumam npoeKTUpPOBaHUA
(Hanpumep, AN yAOBNETBOPEHUA OTAENbHbIX TPEOOBaHWNI 3KCNEepPTU3bI, CM. n. 8.3.2),
pekomeHayeTcA Npou3BOAMTb pasgesieHne C NOMOLbID MEeTOoL0B onpeaeneHus
coctaBa UMM un HacTpolku MHPOPMALMOHHOrO NpeacTaB/ieHUA MPU 3KCNopTe B
dopmar IFC, umsnoxeHHbim B N. 8.4.3. lMpu 3TOM danabl CONOCTaBAEHUA C
Pa3/IMYHbIMM HACTPOMKamm BbIrpy3ku B IFC pekomeHayeTcA XpaHUTb PAAOM C KONUen
npoekta B dopmaTte RNP ans Kaxkgoro pasgena.

& CEPBUC RPM  PDF2XPS Pilot-BIM — AckoH (onerHan skcnayarauus 4o 31.12.2023) 2 KOLMOGOROVA YV - MOAK/MOYEHO  — x

[ KoHcommauposarnan BIM-voaens exc XN +

o) = oL T Oreperme mogenses | 2 | (] | 2

AR YMM_Rn44
KRYTIM_Rnd4
OV_YMM_Rn44
VK YN Rn44
ABK

TexHonorva

CBOWCTBA CBA3M

Ceoiicreo 3uaueHue

LongName pouagoacreo YN
v O

Globalld 3Gyv19KszDKx6syAQ71Bzy

Globalld (readable)  d0f39049-536f-4d53-b1b6-f0a68704bf7c
Name 2020

Type IfcProject

RepresentationType

RepresentationStatus SUCCESS
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To ecTb, B C/nyYyae BeAeHMA COBMECTHOM paboTbl Hag npoekTom B Renga
nocpeactsom Renga Collaboration Server n ogHoBpemeHHOM opraHu3sauunein paboTbl
HaZ, NpoeKkTom B cpeae obuwux aaHHbiX Pilot-BIM, B xpaHunuuwe Pilot-BIM ana
KaXJoro pasgena NpoekTnpoBaHuAa byaet npeactasneH: dann ¢ eguHon LM B
dopmaTte RNP, yHMKaNbHO HacTpoeHHble ¢pannbl conocTtaBneHua B popmate JSON um
daiin B popmate IFC, cogeprkalnii ToNbKO 06bEKTLI ONpeaeneHHoro pasaena. Janee
B Pilot-BIM BO3MO»HO cobpaTb KOHCONNAUPOBAHHYIO MoAeNb U3 ¢ainnos popmaTa
IFC (cm. n. 8.5.2) M npomsBecTn NPoBepPKYy Ha Konamsum (cm. n. 8.5.3).

8.5.2 C6op u pabora Cc KOHCONMAUPOBAHHOK MoAenbio B cpege obwwmx
AAHHbIX

Ona paboTbl C KOHCONNMANPOBAHHOM MOAE/NbIO — 3 UMEHHO MHPOPMaLMOHHOMN
moaenbio 06beKTa KanutanbHOro crpoutenbctsa (cm. nogpasaen 1.1) -
npeaHasHa4vyeHbl cneuyanbHble NPorpammHble cpeacTBa, nNpeacTasasioline coboi
cpeay obWmxX AaHHbIX.

KoHconnpauma (uam cbop) UM OKC npoucxoguT m3 Heckonbkux LUUM u
PA3/INYHbIX INEKTPOHHbIX AOKYMEHTOB MO MNpoeKTy. O3HAaKOMWUTLCA C OCHOBHbIMMU
npMemMamm KOHCOAMAAUUM B cpeae OOWMX [AaHHbIX Ha nNpumepe MoAenen,
BbINOJIHEHHbLIX B Renga, pekomeHayetca B Bugeomatepuane® «Pabota B BIM-
NoTOKe».

KoHconnpauma UMM 3paaHMA MAM cOOpyXKeHuAa, BbiNosHeHHOW B Renga, B
oblier KOHCONMAMPOBAHHOM MOAENN B cpede OoOWMX AaHHbIX NPOUCXOAUT
nocpeactsom ¢opmata IFC (HacTpoiku akcnopta cm. n. 8.4.3 u 8.4.4, npuembl
KoopanHaummn nonoxeHuns UMM 3paHmns B obwem npoekte cm. n.8.4.5). CAD-dpepma
Pilot-BIM moxkeT aBTomaTnyeckn popmmposatb pann IFC c yueTom HacTpoek pannos
conocTtasneHua (cm. n. 8.4.3) us daiina npoekta RNP, xpaHsauierocs B cpeae obLimnx
NaHHbIX Pilot-BIM (cm. noapobHee cooTBeTCTBYIOWMIM pasgen cnpasku® no

NPOAYKTY).

8.5.3 lMpoBepKa KOHCONNAUPOBAHHOW MOAENN HA KONTU3UU

Konnmsum — reomeTpuyeckme nepeceyeHusa WAM HANOXKEHUSA KOHCTPYKUMN,
06BEKTOB Pa3/IMUHbIX MPOEKTHbIX Pa3Ae/sioB, ABAAIOWMECA NPOEKTHbIMM OoWwWKnbKamu.
Becomoe npeummyuiectBo cosgaHusa TpexmepHon UMM 3aaHMA mam coopyrKeHus

! MonHbIl TekceT cebinok: https://youtu.be/IVeXfkpHrPM
2 https://help.pilotems.com/ru/Content/p-BIM_CadFarmApp.htm?tocpath=Pilot-BIM%7C 5
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npeaycMaTpuBaeT MAKCMMANbHOE CHUMKEHME BEePOATHOCTM  BO3HMKHOBEHMUA
KONNM3UIA elle Ha 3Tane MNpPOEKTUPOBAHMSA A0 BblAayM WMTOrOBOro MNPOEKTa Ha
aKcnepTusy (KoTopasn TaKKe npeaycMaTpmuBaeT NPOBEPKY Ha KOAMU3KUK, cM. N. 8.3.2),
3aKas3uymKy n, Tem bonee, nepen HayanoM CTPOUTENLCTBA OObEKTA.

NMposepka LM 30aHMA AN COOPYXKEHMUA U ero BHYTPEHHUX UHXKEHEepPHbIX
CUCTEM HA KOJIN3NKU MOXKET NPOM3BOAMTLCA HeNnocpeacTBEHHO B Renga BU3yanbHO
(cm. pekomeHayemble HacTPOMKKN Hasurauum B n. 2.1.2).

MpoBepKa KOHCONMAUPOBAHHOI MOAENU (B TOM YMCE C MOAENBIO MECTHOCTMH,
HECKONbKMX 34aHUIM B NPOEKTE, BHELUHUX UHXXEHEPHbIX ceTel U T.A4.) Ha KONU3UU
npomM3BOAUTCA B  CMeuManbHbIX MNPOrPaMMHbIX CpeacTBaXx. Bo3MOMKHOCTbIO
aBTOMaTU3MPOBAHHOM MPOBEPKU HA KoNmsum obnagaer m cpesa obwmx AaHHbIX
Pilot-BIM (noapobHee cm. COOTBETCTBYIOLMIA Pa3aen CnpaBKu' no npoaykKry).

ﬁ CEPBUC RPM  PDF2XPS Pilot-BIM — AckoH (onbitHas skcnnyarauums Ao 31.12.2023) 4‘0 KOLMOGOROVA YV « MOAK/MIOYEHO —

3 Zlobpoe kyastypHoe npocrpaHcTao X Jlocyrossiii tientp Ha 50 mecr B a. Anuudep... X+

0} = 1 Orpms mozens.. 52 [] & (B2 [ W&

AP
Bentunauma

= XKypHan npoBepku nepeceyeHmii
BonocHabxenne

CBOWCTBA CBA3M

HacTtpoiiku xypHana

Wma xypHana

Csoiicreo 3HaueHue

KypHan nposepku nepecede
Bentunauua

Mpoeepsem

Globalld 362dK7KB57SegeYle3)cK7

p A {abop b
floBpoe kynbTypHOE NpocTpa [loBpoe kynbTypHOE NPOCTPaHETBO
b

Toneko Ana ykasaHHbix knaccos Habop A

Globalld (readable)  c60a7507-50b1-477

Name Bentunauua

Type IfcBuildingStorey

Cumtars cnabeimm nepecevenms 40

RepresentationType

RepresentationStatus SUCCESS

[] 3anyckars aBTOMaTAECKM TOCTE KaKAOTO M3MEHEHIs oK Ortwmiena

Ha nsobpaxkeHnn npuseneH Nnpumep NpoBEPKM Ha KONU3UM MOLENN 30aHUA C
BHYTPEHHUMM UHXKEHEPHbIMWU CUCTEMAMMK, BbINONHEHHOM B Renga. [onyck
nepecevyeHnin 06 bEKTOB, paBHbI 14 MM, 3aZlaH B COOTBETCTBMMU C TpeboBaHMaMmM [AY
«MockoBcKas [ocygapcTBeHHan JKkcneptmsa» Bepcum 4.1 (cm. n. 8.3.2).

! MonHbIl TekeT cebikm: https://help.pilotems.com/ru/Content/p-BIM_proverka_na_kollizii.htm
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9.1 KaTtanorn o6beKkToB 1 MOBTOPHOE MPUMEHEHME NMPOEKTHbIX PELLEeHU

MOBTOPHO NPUMEHUTL peLleHue, peannu3oBaHHOe paHee B MHPOPMALMOHHOM
mopenu opgHoro npoekta B Renga, u (M) coxpaHeHHoe B Kartanore, B
NHPOPMALMOHHON MOZENN [APYroro MNPOEeKTa BO3MOMHO MyTeM BCTPauBaHUA
(KonMpoBaHMA) OTAENbHbIX OBGBEKTOB U BMECTE C HUMU CTUNEN U CBOMCTB! 13 3TOro
MPOEKTa WM KaTanora B HY»KHblA MPOEKT, Nan cnocobom NOBTOPHOIO NPUMEHEHMUS
NpPoeKTa Uan wabnoHa NpoeKTa (cm. cooTBeTcTBEHHO noapasaensl 9.3 1 9.2).

BO3MOXHO TaKKe MNpuMeHeHWe MoAeNien, BbIMONHEHHbIX B Apyrux BIM-
cuctemax (cm. paboty ¢ popmatom IFC, n. 2.1.1 v pasaen 8).

Kartanor gna npoektupoBaHua B Renga npeactasnaet cobon Habop 06bEKTOB €
onpeaeneHHbIMU reoOMeTPUYECKUMU, aTPUOYTUBHBIMU, CTUNEBLIMMU NapamMeTpamu,
CrPYNMNMPOBaHHbIX B eAnHOM dpaine npoeKkta HatuBHoro ¢opmata *.RNP no obuwemy
NPU3HaKy (Hanpumep: TMNOBble KOHCTPYKUuK no cepun unm FOCT; cocTaBnatowme
CTPOUTENbHbBIX UNU UHMKEHEPHbIX CUCTEM ONpeaeNeHHbIX NPOU3BOAUTENEN U T.4.) U
COAEPXHUT UHCTPYKLMIO MO MPUMEHEHMUIO.

&) Cean nonsie kpyroro ceuenma v esam obonouki. Cepua 1.011.1-10. TOCT 19804-2012* - Renga - =3 bl

E T Mcpys no npusseneio %+

s 2 s L) igela. F0CT 19804-2012 Chau xene3odemoHHbIE
: ; 30bodckozo uazomobneHus.
Cepua 10111-10
chou 308ufiube xene3odemosHbe
Bunyck &
chou nonwe Kpyznozo CeYeHun u chou-odonoyku UenLHLe
€ HEHONPSZOPMOU OpHOMmyYpoD

Kamoscz codepxum 3 cba
XENEIDHEMOKHEX C KEHIIRZ0EMD) 1

X Kpy2noeo ceverus [donee cBoul u cBol-o0oncuex

1 BaKHO y4ecTb, U4TO NpM KONMPOBaHMKM OBBEKTA BMECTE CO CBOMCTBAMM, CBOMCTBA KoNupytoTca 6e3 3a4aHHbIX
ON19 VX BbIYUCNEHMA UKW COCTABNEHMA BblpaXKeHUMN.

327




KaTtanorm pekomeHpayetca paspabatbisaTtb TUM-cneumanucty! B Tpebyemom

KO/NMYecTBe Mo 3apaHee pa3paboTaHHOMY M YTBEPXKAEHHOMY pernameHty (ans
Pa3HbIX CTaguM U pa3aesioB NPOEKTUPOBAHUA, NO Pa3IMYHbIM HOPMAM U CEPUAM, OT
pa3/INYHbIX Npou3BoAUTENEN) ANA faNlbHENLLEro NPUMEHEHUA 0O BEKTOB M3 KaTaora
B NpoLiecce NpPoeKTUPOBaAHMUS.

PekomeHayeTca (cm. n. 2.3.3) XpaHUTb MNOAHYI0 HOMEHKNATYPY NO3ULUIN CEpUN,
HOMEHKNATYpPbl NPOM3BOAUTENS U T.A4., UMEHHO B dopmaTe KaTanora oH6BbEKTOB CO
CBA3AHHbIMW CTUNAMM U CUTYATUBHO MPUMEHATb TONbKO Tpebyemble Ans
pa3pabaTbiBaeMOro nNpoeKkTa OANH UK HECKONbKO 06bEeKTOB KaTasora; pa3mewaTtb
KaTasnoru B cpeae oblmx AaHHbIX.

Renga Software coBmMecTHO C NPOM3BOAUTENAMMU CTPOUTE/IbHBLIX CUCTEM,
obopyaoBaHua U T.4. pa3pabatbiBaeT M pa3mMellaeT KaTasorM B MNOMOLLb
NPOEKTUPOBLLMKY B pasgene cata’ «Monb3osatento -> BIM-katanorun».

OnAa cooTBETCTBMA KaTasiora OOBEKTOB A/1A MNPOeKTMpoBaHMA B Renga
6ubnnoteke KOMMNOHEHTOB pANA pPa3paboTkm WMHPOPMALMOHHBLIX MoAgeneu
06bEeKTOB KanuTazibHOro CTPOUTENbCTBA, Heobxoanmo cobatogatb pas TpeboBaHuUi,
nsnoxeHHoix B CM_ 328.1325800.2020° (PpYHKUMOHANbHBIX, K KOAMPOBAHMIO,

dopmaTtam, aTpMbYyTUBHOMY COCTaBY, reOMETPUYECKON AeTan3auum).

BocnpoussecTn B HOBOM MOAENM peLleHUA NPOEKTa, BbINO/JIHEHHOro paHee B
BUAE ABYXMEPHbIX uYepTe)kei, BO3MOXKHO C MOMOLLbIO MMMOPTa NOAJOMKU B
dopmarte *.PDF (BekTopHOM), *.DWG mnnun *.DXF (ToNbKO ABYXMEPHbIX) HAa YPOBEHb
mopgenu B naockoct XOY — Ana MMnopTa YepTerka naaHa; UaM Ha JINCT YepTerxKa —
ANA UMMOPTa YyepTexka NnaHa, paspesa, y3na U T.4. O6bEKTbI MMNOPTUPOBAHHOIO
yepTerka NpeobpasytoTca B 06beKTb Renga: IMHUMN, LUTPUXOBKU, TEKCT, pasmepbl.

OCHOBHble pPEeKOMEHAAUUM NO NPUMEHEHUIO MOAJNIONKKM Ha YPOBHE MoAenu
(bonbluana YacTb U3 HUX, KPOME NepBOM, NPUMEHNMA U ANA PA3MELLLEHUA NOASTOMKKM
Ha AIUCTe MAM B MPOCTPAHCTBE pPeAaKTopa YepTeXka; AOMNONHUTE/IbHO CM. BUAEO
«MmnopT yepTeskein» n «Apxms 2D-yepTerkeit B 0cHoBaHMM 3D-moaenn»?):

1 Cm. npodeccmoHanbHBbIii CTaHAaPT cneuuanmncTa no MHGOPMaLMOHHOMY MOAEANPOBAHUIO B CTPOUTENLCTBE:
http://publication.pravo.gov.ru/Document/View/0001202101190012?index=1&rangeSize=1

2 MonHbIN TeKCT cebinkm: https://rengabim.com/katalogi/

3MNonHoe HaumeHoBaHuWe fokymeHTa: CM  328.1325800.2020 «WHdOpMaLMOHHOE MOAENMPOBaHWE B
cTpouTenbcTBe. [lpaBuna OMUCaHWA KOMMOHEHTOB MHPOPMALMOHHOM Mmogenn». T[loNHbIA  TEKCT  CCbIAKK:
https://www.minstroyrf.gov.ru/docs/119943/

“TonHbih  TekeT cebinok:  https://youtu.be/MIShWSYSLgk?list=PLnWnOl4mleQ7Rupm8j3LzpF03Nic42HID;
https://youtu.be/gbUIYOHjG4M?list=PLnWnOI4mleQ7Rupm8j3LzpFO3Nic42HID
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&1 Workshop (Tonbko urenne)* - Renga - ABToHOMHanA pabota = X
3DBua % |+

®
&

1-TMepea wuMnNopTom uYepTerka NAaHa HeobxoAMMO C€O34aTb OTAE/bHbIN
YPOBEHb ANA NOAJIONKKM U Pa3MecTUTb Ha HeM pabouyro NNOCKOCTb (BO3MOMXKHO Ha
TOM e OTMEeTKe, YTO M OCHOBHOW YpPOBEHb 3Tarka, Ha KOTOPOM pa3meLatoTcA
06BEKTbI — AN1A MOAENIMPOBAHNA KOHCTPYKLUMIA NO NoA06MI0 AMHWUIA NOANONKKMK; UK
Ha BbICOTHOM OTMETKE PaCMONIOKEHUA LEHTPANbHbIX JIMHUIA TPACC WHMKEHEPHbIX
CUCTEM ANA AaNbHeuwen yaobHOM MPUBA3KM TPacC NPU MX peaakTUMpPOBaHUK B
COOTBETCTBUM C NOAJIOKKOM). B nocneactsnm ¢ asTm ypoBHEM BO3MOXKHO yA06HO
B3aMMOAEeNCTBOBATb (CKPbIBATb, M301MpPOBaTb, Nepemewatb M T.4.) U Nocae ero
MCNONb30BaHMUA — YA3A/IUTb BMECTE C CO34aHHbIM A/17 HEFO YPOBHEM.

2 —lpn MmnopTte C MOMOLLbIO KOMaHAbl «BcTaBuTb M3» TpebyercAa ykasaTb
CTPaHULY HY)KHOTO YepTerka (ecnm 4OKYMEHT MHOFOCTPAHMYHbIN).

3 - /[0 pa3melLeHNA 0HBEKTOB NOANONKKM HA ypOBEHb HEOBXOAMMO YKas3aTb
MacwTab (yKasblBaeTcA TOAbKO B MOMEHT MMMOPTA OOBLEKTOB, WM3MEHUTb B
nocneacTBMM MacliTab NogN0XKKM HEBO3MOXKHO, NOTpebyeTca NOBTOPHbIA UMNOPT).
B cnyyae, ecnm He M3BECTEH M3HAYaANbHbIA MacwTab, MCNONb3yeMbI NPU CO3A4aHUN
yepTeXKa: BO3SMOXKHO BbIYMCAUTb MaclwTab BCTaBKOM NOANOMKM C MOCAeAYOLMM
M3MEPEHMEM COOTHOLIEHUA pPa3MepPoB Ha YepTerke pasmepam HayepyeHHbIX
0b6BbEKTOB; 3aTEM YAa/IUTb M NMOBTOPHO BCTaBUTb MOAJ/OXKY, YKa3aB KOPPEKTHbIN
NPONOPLUMOHA/bHbIN MaclTab.

[oNONHUTENbHOM peKoMeHaaumMeln ABNAETCA NepeBos, UBeTa IMHUA NOAJIOMKKM
B CBET/NIO-CEPbIA WMAW APYroh UBeT, OT/INYaloWMACA OT LBETOB O0OOBLEKTOB M
ob603HauyeHun B moaenm.
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LLabnoH npoeKra npeacrtasnaetr cobon dain popmata *.RNT, copeprkawmi
npeaHacTpPoOeHHble CMUCKU cTunel (obopyaoBaHWA, MaTepuanos, apMMPOBaHMUS,
obopmieHns 1 T.4.), CBOMCTB, dpuUAbTPOB, popm cneymdpuKkaumii, popmaTtos 1 cTUNEN
obopmieHNs YepTeKel U T.4. (CM. pekomeHaaLMn Mo HAacTpoMKe B nogpasgene 2.5).

®ain wabnoHa npoekTa B popmate *.RNT TeXHUYECKM MOXKET BKNOYATb B cebs
Becb Habop AaHHbIX moaenu, 4to U dann npoekta B PopmaTte *.RNP (3a
NUCKNIOYEHMEM YHUKANbHOTO MaeHTUPMKATopa onybANMKOBAHHOrO B COBMECTHYIO
paboTy npoekTa, pa3gen 6). PekomeHayeTcsa ocTaBnATb B ¢aline wabnoHa NpoekTa
TONIbKO Habopbl HEOBXOAMMbIX M3 NPOEKTA B MPOEKT cTUNer, Gopm cneumnpmrkaymn n
T.A. — 6e3 Habopa obbekToB LUIMM Ha 3D-cueHe, roToBbIX YepTerken U Apyrux
KOMMOHEHTOB NPOeKTa — A1f TOro, YTo6bl MMHMMMU3NPOBATbL AEUCTBUA MO YAANEHUIO
JINWHUX AAHHbIX NPWU HaYane paboTbl Hag HOBbIM MPOEKTOM M ANA UCNO/Ib30BAHMA B
MOJIHOM Mepe HaMOJIHEHHOIO HY*KHbIMWU UCXOAHbIMM AaHHbIMU Wabi0Ha NpoeKTa.

Mo yMONYaHUIO KaxKAblA HOBbIA MPOEKT co34aeTcs Ha OCHoBe LWabsoHa,
KOTOPbIM XPaHUTCA B ManKe YCTAaHOBKU MPOrpammbl, NyTb MO YMOAYAHUIO:
"C:\Program Files\Renga\Template\normal ru_RU.rnt". B gaHHom wabnoHe ans
npuMmepa HacTpoeHbl cTMAK odpopmaeHnsa, obopyaoBaHUA, apMUPOBAHMA U T.4.;
pasaensbl; cBoicTBa; Gopmbl cneumndmKkaumi; WabnoH YepTexa u T.4.

@i normal_ru_RU* - Renga = X
DBug % |+ 7 | Ofospesstens npoexra ¥ | +
Rl =kl ] @ > eSS0 ercrrsesrrd e
SO0 b=
- & &
Ei Ceoiicrea obwexTos X %~ 00
w P
‘ % 5 Watnon weprexa

Zaktex | Yinkanssii nacHTAGHKaTOP Tunsi o6wertos ucnonesyioume ceoiicre

3308ccBa-acef-4396-b1d0-485ebf9dd950| Cru

90891 c2-7c43-4e34-Bcb2-468362d92.., Ko, Meperpeirus, Crens:

50222243-9d Ta-4fb6-2e92-T039040bAc

48612641-4cf-4d3d-b8a-dTif1adb635 | Cruy

942b1b61-fa0b-422a-8b50-f185996 734D | mepu, Orpaxaenns, Oxra, C6opru, Crunm axcece.
TaTdocda | Bancw, J

&
a
T

pa B038y(0B 082, CTii aKceccyap.

c4ee2861-5025-4b89- befe-

3713baac-2129-4a40-Bese

9839b619-8ccO-445¢-2108-790e6d962e... Moy

nomewennii 2emenToB samoHenMs

&

& Crunm ancremsr X
+ B /s x
TeySonposoassie cncrensl

B1 - BOAONPOB0A XOSAiCTaEHHO-TIHTBEB0i

B2 - Boonposoa npon
K1 - Kaan

K2 - Katian

T -Tey6onposoa rops
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LLlabnoHbl NPOEKTOB pekomeHayeTca paspabatbiatb TUM-cneumnanmcrty?

npeanpuAaTUA No 3apaHee pa3paboTaHHOMY M YTBEPXAEHHOMY PEernameHTy U B
Tpebyemom Konudectse (ANA 34aHUK  PA3HOTO Ha3HAYeHUA, MNPUMEHSAEMbIX
CTPOUTENbHBIX CUCTEM MW CTagMiA NPOEKTUPOBAHUA M T.4.) ANA AaNbHEnLero
OCYLLLECTBNEHUA NPOEKTUPOBAHUA HA OCHOBE Wab/IoHa; pa3smeLaTtb B cpeae obLmnx

AdaHHDbIX.
ﬂi’ivih ....... . E.'ﬁ@' '-}E@"O
| Coxpanute npoekt
e r"":' CoxpannTs npoekT Kak...
P
Ef&fl CoxpaHuTb Kak X
T '—j > 3710T KO... » [lokymeHTbl » v (] £ Mowek: LokyMeHTEl
Ums daiina: ‘ Hoewlii wabnoH.rnt v ‘
Tun ¢aiina: |Labaonsl Renga (*.rnt) i
®aitnbl Renga (*.rnp)
LLlabnoHsbl Renga (*.rnt)
v Obzop nanok CoxpaHuTs OtmeHa

Ona coxpaHeHuAa cobcTBeHHOro wabnoHa npeaycmoTpeHa KomaHAa
«COXpaHUTb MPOEKT Kak...» ¢ BbiIbopom popmaTta *.RNT.

Renga Software paspabaTbiBaeT 1 pasmeuwlaeT WabnoHbl NPOEKTOB B MOMOLLb
NPOEKTUPOBLLMKY B pasaene canta’ «Monb3osaTento -> BIM-wabnoHbi».

[ns Toro yTo6bl HAYaTb PaboTy Haa HOBbIM NPOEKTOM Ha OCHOBE CO6CTBEHHOrO
COXPaHEHHOro Mau BblIbpaHHOro WabsoHa 4OCTAaTOYHO OTKPbLITL WABN0OH NPOEKTA B
Renga (c nomouibto KomaHabl «OTKPbITb» Ha CTapTOBOM CTpaHuue — cm. n. 2.1.1,
OCHOBHOW MaHenu Nporpammbl UAN ABONHbIM LLENYKOM NeBOM KHOMKOM MbIWK NO
daiiny wabsoHa NPOEKTa) U COXPaHUTb OTKPbLITbIA NPOeKT B popmaTe *.RNP.

1 Cm. npodeccnoHanbHbIi cTaHaapT cneumanuncta no MHGOPMaLMOHHOMY MOAEANPOBAHMIO B CTPOUTENLCTBE:
http://publication.pravo.gov.ru/Document/View/0001202101190012?index=1&rangeSize=1
2 MonHbI TeKCT cebinku: https://rengabim.com/shablons/
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9.3 [lpoeKTbl MOBTOPHOro NPUMEHEHMUA

MpoeKT NOBTOPHOro NpumeHeHUA npeactaBaaer coboit MHPOPMALMOHHYIO
MOZENb U BbINOJIHEHHYIO HA €€ OCHOBE MPOEKTHYI0 UK pabouyo AOKYMEHTAUMIO B
daiine popmata *.RNP, KoTopas moxkeT 6bITb aganTMpoBaHa UM UCNOJIb30BaHa B
KayecTBe OCHOBbI Npu pa3paboTKke HOBOro NPOEKTa.

npOEKT NMOBTOPHOIO NPUMEHEHNA MOXKET 6bITb ABYX TUMOB:

1 — 3KOHOMMYECKM 3(PEKTUBHDbIM NPOEKT MNOBTOPHOrO MNPUMEHEHUA U3
PeecTtpa 3KOHOMMUUYECKUN 3D PEKTMBHOM NPOEKTHOMU AOKYMeHTaummu’.

Renga Software BocnpousBoaAUT M pasmellaeT B NOMOLLb MPOEKTUPOBLLMKY
3KOHOMMUYECKN 3PODEKTUBHbIE MPOEKTbI MNOBTOPHOFO MNPUMEHEHUA B BuUae
MHPOPMALMOHHON MOAENn C AOKYMeHTauuen B pasgene canta «Tunosble BIM-
NpoeKTbI»? (AoNoAHUTENbHO CM. BUAeo® «Pasgensl AP, KP, MOC B nHGOpMaLMOHHOM
MO SKOHOMUYECKU 3DPEKTUBHOIO NPOEKTA MOBTOPHOTO NMPUMEHEHUAY).

@ NpoexTbi nosTopHoro 1 X B = _ X
¢« ® & @ rengabim.com MNpoekTbl NOBTOPHOrO NpUMeHeHWs B Renga *11omuees B D L

Mpoayutsl v Cobbitwa v O HOMMaHUK v Monb3osateno v PaspaBoTumky v LeHTp NoanepHun v Kynute v CHauate v

Buneo

Cnpaska

2,

OBy4eHue 1 cepTUdMKaLA

BIM-katanorm

BIM-wwatnoHs:

[NoposHan kapra Renga

MonuknuHuka MutpodaHoBCKOM 24-KBapTUPHbBIA 3 T ——_— 1A 24-KBapTUPHBIA AOM ANA LLIkona-aeTckuid caa ana cen
y4acTKoBOW 6onbHULbl BY3 BO WrnnHo, UrnnHce i cMpoT B I. HUKoNaescK Pecnybnvkn Xakacua
«Kantemuposckas LIPB Pecnybamku baww s

I MonHbIl TeKeT cebiok: http://minstroyrf.gov.ru/trades/gradostroitelnaya-deyatelnost-i-arhitektura/17/
2 https://rengabim.com/tipovye-proekty
3 https://www.youtube.com/watch?v=Wv3hfRMxsdo
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2 — BbINOJIHEHHbI paHee oOpraHu3auMen NPOEKT, NPUHATLIA B KauecTse
NPOEKTa NOBTOPHOro NPUMEHEHUA BHYTPU OpraHu3auum.

Ba3sy npoeKkToB NOBTOPHOro npumeHenna dopmupyer TUM-cneumanmct?

opraHmM3auMm no 3apaHee pas3paboTaHHOMY M YTBEPMKAEHHOMY NEPEYHI0 U3 YMcna
NPOEKTOB O0OLEerocygapCcTBEHHOrO pPeecTpa, a TaKKe TMPOEKTOB MOBTOPHOro
NPUMEHEHMA OpraHM3auuMm W nomellaetr B 6MBAMOTEKY NPOEKTOB MOBTOPHOrO
NMPUMEHEHUA OpraHM3auUnu WAM cpedy obwmx AaHHbIX. [nA HeoAHOKPATHOro
NPUMEHEHUA TAaKUX MPOEKTOB NMPU OPraHM30BaHHOM COBMECTHOM paboTte cneayet
PYKOBOACTBOBATHCA a/IMOPUTMOM NOBTOPHOM Ny6AMKALMM NPOEKTA, U3NIOKEHHBIM B
noapasaene 6.2.3.

1 Cm. npodeccmoHanbHbIi CTaHAAPT cneuuanncTa no MHGOPMaLMOHHOMY MOAENNPOBAHUIO B CTPOUTENLCTBE:
http://publication.pravo.gov.ru/Document/View/0001202101190012?index=1&rangeSize=1
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