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ue




APXHUTEKTYPHBIH
pazaen

(AP)

ApXUTEKTYpHBIA  pa3fen  IPOEKTHOM
JOKYMEHTALINH.

KoHCTpYKTHBHBIM
pasae

(KP)

KoHCTpyKTUBHBIA  paszfen  MPOEeKTHOU
JIOKYMEHTAIIUH.

BbaaTuiickasgs cucrema
BBICOT

(BCB)

Cucrema a0COIIOTHBIX BBICOT,
ucnonb3dyemas B Poccuu ¢ 1977 roga no
CETONHSIIHNN I€HbD.

MauJblie
apXMTEKTypPHbIE

(popmbi

(MAD)

BcrniomorarenbHble apXUTEKTYpHBIE
COOPYXKEHUS, o0opynoBaHuE U
XyJI0KECTBEHHO-ICKOPATHBHBIC
ANIEMEHTHI, 00iamarone COOCTBEHHBIMU
IPOCTHIMH (PYHKITUSMU M JTOTIONHSIOIINE
OOIIYI0 KOMITO3UIIUIO

HNudopmannonnas
MoOe/b

(MM)

COBOKYITHOCTb IIPEICTABICHHBIX B
AIIEKTPOHHOM BUJIE JIOKyMEHTOB,
rpaUYecKux MU TEKCTOBBIX JaHHBIX IO
OOBEKTY CTPOMTEIBLCTBA, pa3MellaeMas B
cpelie OOUMX JaHHBIX U MPEACTABISIOIAs
co0Oi €IUHBII JTOCTOBEPHBI HCTOYHHK
uHpopmalu 1Mo OOBEKTYy Ha BCEX WIIU
OTHENBHBIX CTagUAX €ro KU3HEHHOIO
LUKJIA.

B cocraB UM BxomdT B TOM 4YHCIE
nudpoBas  MHPOpPMAIMOHHAS  MOJEIb
oObekta crpoutenberBa  (LIUM) wu
WHKEHEpHAsI nudpoBas MOJIEITh
mectHoctu (MLIMM).

Oo01mas cpena JaHHBIX

(COM)

Kommekc MPOTrPaMMHO-TEXHUYECKHAX
CpPEACTB,  NPEACTABISIIOIIMNX  €AUHBIN
WCTOYHUK JAHHBIX, 00€CIeYMBAIOIINIMA
COBMECTHOE HCIOIb30BaHue HHPOPMAITUU
BCEMHM YYaCTHUKAMU HWHBECTUIMOHHO-
cTpouTenbHOTO mpoekra. Cpema oOmmx
JAHHBIX OCHOBaHa Ha TMpoleaypax H




pernaMeHTax, 00eCreunBarInuX
b (HEeKTUBHOE YTPaBICHUE UTEPATUBHBIM
MPOIIECCOM Pa3pabOTKU U UCIOJIb30BAHUS
uHPOPMAIIMOHHON  Momenu,  cbopa,
BBITTyCKa u pacrnpocTpaHeHus
JOKYMEHTAIlMM ~ MEXAy  YYaCTHUKAMHU
MHBECTUIIMOHHO-CTPOUTEIHLHOTO MTPOEKTA

IIponpuerapHbIi dopmar, pa3paboTaHHBIN 51
dopmar MOJIJIEPKUBACMBII MIPOU3BOAUTEIIEM
(mpaBooOaarenem) IPOTPaMMHOTO
oOecreyeHus, 1 HUKEM JPYTUM.
IIporpammHoe (ITO) KomnbroTepHble MporpamMMsbl, TPOLIEAY P
o0ecreueHue U, BO3MOJKHO, COOTBETCTBYIOIIAS
JIOKYMEHTAIIUS U JaHHBIE, OTHOCAIIUECS K
(YyHKIIMOHUPOBAHUIO KOMIIBIOTEPHOU
cuctembl (IEEE Std 829—2008)
Hudposas 1M 00BEKTHO-OPUEHTHUPOBAHHAS
uHpopMaHOHHAS napaMeTpuyuecKkas TpeXMepHasi MOJEIb,
Moejb npencTaBisdmonas B 1U(poBOM BHE

¢uznueckue, PyHKIMOHAIBHBIE U TPOUNE
XapakTEepUCTUKU 00beKTa (WM  €ro
OTJEJbHBIX YacTel) B BUJE COBOKYITHOCTH
MH(OPMAIIMOHHO HACBIIIEHHbIX
AIIEMEHTOB.

Ceonnass  nudpoBas
Moesb

uuppoBas  HMHPOPMALMOHHAS  MOJEIb
00BEKTa, cocTosmas W3 OTACIBbHBIX
U (HPOBBIX UH()OPMAIIMOHHBIX
MOJIeTIeH/MHKEHEPHBIX U (HPOBBIX
MojJened MECTHOCTH (Hampumep, I0
pa3iaMyYHBIM AUCLMIUIMHAM WM YacTAM
00BbEKTa CTPOUTEITHCTBA), COEAUHEHHBIX
MEXIy co0oil TakuM 00pa3oM, 4YTO
BHECEHUE M3MEHEHHI B OJIHY W3 MOeNeH
HE TIPUBOJIUT K U3MEHEHUIO B JAPYTUX




KoncoauanpoBannas
HH(popMaUOHHASA
MO/1€eJIb

0a3a JaHHBIX OOBEKTa KalUTAILHOTO
CTPOUTENLCTBA, coaepkamias B cebe B
IIPUTOAHOM JUISI KOJUIGKTHMBHOW pPaOOTHI
0JIb30BAaTEIICH BHIC:

*  nudpoBsie HHPOPMAILIMOHHBIE MOACTU
(aitnel B OpUTHHANBHBIX  (opMmarax
CAIIP u BIM-cucreM ¢ COXpaHEHHEM HX
CCBUIOYHOM LEJIOCTHOCTH, a Takke B
¢dopmare [FC);

*  cBOAHBIC ITU(POBBIE MOENH ((haiiib B
OPUTHHAIBHBIX  (hopMaTax TmporpamMm
pa3pabotku u B popmare [FC);

* ucxomaHwie (aitnbl 2D-10KyMEHTOB B
OpUTHHAIBHBIX  ¢opMaTax Mporpamm
pa3pabOTKM  C  COXpaHEHUEM  UX
CCBUJIOYHOU LIEJIOCTHOCTH;

*  D3JIEKTPOHHBIC MOJUTMHHUKU 2D-
JIOKYMEHTOB;

*  WHJEKCUPOBAHHBIEC JAHHBIE CBOMCTB U
arpulyTOB BcexX Xpansmuxcs B Cucreme
(GailioB U JTIOKYMEHTOB (RJICKTPOHHBIX
MOAJTMHHUKOB);

* o0OneryeHHoe mnoiauroHanapbHoe 3D-
MIPEJICTABICHUE TTOJTHOM
uH(OpPMAIIMOHHOM  Moaenu  oObeKkTa
KalMTaJIbHOTO CTPOUTEILCTBA,
aBTOMAaTHUYECKU cobupaemoe u
akTyanusupyemoe Ha cepBepe Cucrembl
MyTeM CTPYKTYpPHOTO pa3dopa (mapcuHra)
ornenbHbIX (aitoB [IMMM m cBOmHBIX
uuppoBeix moaeneit B ¢opmare IFC u
00pabOTKU reOMETPUH KaXKI0TO DJIEMEHTA
MOJICJIM C TIOMOIIbIO Tpaduueckoro sapa
C3D;

*  UHJEKCUPOBAHHBIC JAaHHBIC CBOMCTB U
aTpuOyTOB BCEX AJIEMEHTOB




WHPOpMAIIMOHHOW  MOJAENIH  OObEKTa
KAl TaJIbHOTO CTPOUTEILCTBA,
MOJTyYCHHBIC MyTeM CTPYKTYPHOTO
pazbopa (mapcuwHra) OTACIBHBIX (ailioB
[IUM u cBomHBIX MU(PPOBBIX MOACICH B
¢dopmare IFC;

* CBSI3M TEOMETPUYECKUX DIIEMEHTOB
00JIerYeHHOT0  MoJuroHajdbHOoro  3D-
IPEACTABJICHUS] C JAHHBIMU CBOMCTB W
aTpuOyTOB ITHX AJIEMECHTOB;

* JIlaHHBIC 3aMCYaHWM, TPUBS3AHHBIE K
plIEeMEHTaM WH(OPMAIIMOHHONW MOJENN U
2D-10KyMEHTOB (aTpuOyTHI, TECT
3aMeUaHus, TMeperrucKa IO 3aMeUaHUsIM,
TEKyUIUH CTaryc u T.11.);

* JIaHHBIE  «TOYEK  B3DISLAA»  —
3a()MKCUPOBAHHBIX TMOJH30BATEIIIMU Ha
3D- wimu 2D-cieHe mapameTpoB o0030pa
nH(pOpMalIMOHHOW MoJieNn  (MOJOXKEHUE
KaMephl, YCTAHOBKHM 3HauY€HUU (DUIBTPOB
BUAUMOCTH  DJIEMEHTOB M  CEKYIIHX
TIJIOCKOCTEN);

* JIaHHBIE KOPIIOPAaTUBHBIX YaroB C
MIPUBSI3KOU K UH()OPMAITMOHHBIM
0o0BbeKTaM, K KOTOPbIM OHU OTHOCSITCS,

*  JaHHBIC 3aJJaHUN U OM3HEC-TIPOIIECCOB
C TpUBA3KOM K  HHGOPMAIMOHHBIM
o0BbeKTaM, K KOTOPBIM OHH OTHOCSITCSL.

BIM-cucrema

Cucrema TPEXMEPHOTO
MH(pOPMAIIMOHHOTO MOJICJIMPOBAHUSI,
npeaHa3HaueHHast il (OpMUPOBAHUS
udposeix M.

Cranpapr IFC

(IFC)

OtkpeiThlii  QopMar ganHbIX (Industry
Foundation Classes) mist oOecrieueHus
obMmeHa wuHpopmalueld B CTPOUTEIHLHOMN




OTpaci, MOJICPKIUBACMBI T
HE3aBUCHUMBIM MEXTyHAPOTHBIM
anbsiicoM buildingSMART.

OPEN BIM

OBIM

YHUBEpCANbHBIN MOAXO0A K COBMECTHOMY
MPOEKTUPOBAHUIO, BO3BEJICHUIO u
AKCIUTyaTalliy 3[aHWK, OCHOBAHHBIA HA
OTKPBITBIX ~ pabouMx  mpoueccax U
CTaHaapTax, OCHOBAHHBIN u
MOAAEP>KUBACMBbIH HE3aBUCHUMBIM
MEXTYHAPOIHBIM AJTLSTHCOM
buildingSMART
https://www.buildingsmart.org.

Koaan3zus

['eoMeTpuyeckoe, TEXHOJOTMYECKOE HIIU
HOPMAaTHUBHOE  MPOTHUBOPEUHE  MEXKIY
OJTHUM WJIM HECKOJbKHUMHU DJIEMEHTaMU
MH(POpPMAIIMOHHOU MOJIEIN

BroisiBiieHne koaan3um

MpoIeCC MOUCKa, aHAIN3a U YCTPAHECHUs
OIIMOOK, CBS3aHHBIX C T€OMETPUUECKUMU
MEPECECUCHUIMU 3JIEMEHTOB 1M,
HapyUICHUSIMHU HOPMHUPYEMBIX
paccTossHuM Mexay anemeHtamu UM,
MPOCTPAHCTBEHHO-BPEMEHHBIMU
nepeceueHUsIMU pecypcoB u3
KaJICHJAPHO-CETEBOTO rpaduka
CTPOUTEHCTBA OOBEKTA.

HNuTeponepadelbHOCTH

CnocoOHOCTh MPOAYKTA WU CHUCTEMBI,
uHTEep(Peich KOTOPBIX ITOJTHOCTBIO
OTKPBITHI, B3aMMOJICHCTBOBATh n
(YyHKIIMOHUPOBATH c TPYTUMH
MPOIYKTaMH HJIM CUCTEMaMH 0e3 KaKuX-
160 OrpaHUYECHUM IocTyna |
peanu3anuu

YpoBeHb 1npopadoTKH
uHGOpMaLTMOHHOI
MOJ1eH

LOD

HaGop TpeOoBanuii, omnpeaenstomui
MOJTHOTY popadOTKU AIIEMEHTA
uuppoBoil  MHPOPMALMOHHOW MOAEIIH.
YpoBeHb popadboOTKH 3a7aeT



https://www.buildingsmart.org/

MUHHMAaJIbHBIH O0bEM T'€OMETPHUYECKHUX,
IPOCTPAHCTBEHHBIX, KOJUYECTBEHHBIX, a
TaK)Ke JOOBIX AaTpUOyTUBHBIX JaHHBIX,
HEOOXOAMMBIX  JAJsi  pelIeHus  3ajad
UH(GOPMAIIMOHHOTO MOJICJIUPOBAHUSA HA
KOHKPETHOH CTaauM >KU3HEHHOTO IMKIIA
00OBbeKTa.

B cBoio ouepens TMOHATHE YPOBHSA
npopabotku anementa [[UM  moxHO
pasnenuTh Ha ClelyIolue
COCTaBJISIONIME: YPOBEHb TIpaduueckont
npopadotkn  (LOG) u  ypoBeHb
uHdopmarronnoro HanoiaHeHus (LOI).

YpoBeHb JeTajiM3anuu
rpaguyeckoro
NpeacTaBJIeHUs
iementa UM

LOG

(aam. LOG — Level of Geometry) —
Ha0op  TpeOOBaHUM,  OMpPEACISIONINIA
MOJTHOTY  TpopaboTKM  Tpaduyeckoro
MPE/CTABIICHUS  AJIEMEHTAa\KOMIIOHEHTa
udpoBoil  MHGOPMAIIMOHHON  MOJIEIH,
HEOOXONMUMYIO NIt pEIIeHHs  3ajad
WH(OPMAIIMOHHOTO MOJICIUPOBAHUS HA
KOHKPETHOW CTaIuW XKU3HEHHOTO ITHKJIA
oOBEeKTa.

YpoBeHnb
HHG(OPMAILTHOHHOTO
HAIOJIHEHUA JJIeMEeHTa
oM

(aar1. LOI — Level of Information) —
Ha0op  TpeOOBaHUM,  OMpeACIISIIOIIUNA
MUHUMAJIbHBI ~ 00beM  aTpUOyTHBHBIX
JAHHBIX, HEOOXOIUMBIX [IJISi PEIICHUS
3ama4y UH(OPMAITMOHHOTO
MOJICTTUPOBAHMSI HAa KOHKPETHOW CTauu
YKU3HEHHOTO ITUKJIa 00BEKTA.

ATpudyT

dbparMeHT JaHHBIX, HUMEIOIUA UMS U

3HAYECHHUE.
3HaueHue arpubyra — CHUMBOJbHAsS
nHpopmarus, MPEICTABISAIONIAS

YaCTUYHOE ONHCaHHe OOBbEKTa  HIIK
o0opyI0oBaHUS.




Nmsa  arpubyta  ucnonb3yercs s
aBTOMAaTU4ECKOI0 JOCTYIa MPOrPaMMHOIO
oOecrieyeHus K 3Ha4YEHUIo aTpulyTa.

[lomumMO, UMEHU W 3HAUEHUS B JAHHBIX
TpeOOBAHMSIX MIPUMEHSIETCS
HaumeHo8aHue  ampudOyma,  KOTOPOE
UCIIOJIb3YETCS JUIsl CChUIKU Ha aTpulyT

IToan30BaTeabckui
Ha0op CBOICTB

(IfcPropert
ySet)

3TO KOHTEWHEP, COAEpKAIIUN CBOMCTBA B

JiepeBe CBOWCTB, CO3/IaHHBIN
MOJIb30BATEJIEM.
Onucanue IfcPropertySet B

cnerudukanuun  popmara IFC4 ADD2
TCl1:

https://standards.buildingsmart.org/IFC/R

ELEASE/IFC4/ADD2 TC1/HTML/link/1
fcpropertyset.htm

MannupoBanue Meton mepeomnpeseneHus  aTpuOyToB,
KJIacCOB U clioeB TuroB(kKaTeropwii)
anementoB LIUM B popmare IFC

Peasismuonnoe CeMaHTHUYECKHUE Ha0OpbI CBOICTB

MalnMpoOBaHUe snemeHTOB kiaccoB IFC nmpencraBistoTces

IfcPropertySetTemplate, KOTOPBI
omnpenenser mabaoH TSt BCEX
JTUHAMWAYECKH pAacCIIUpsieMbIX Ha0OpOB
CBOIICTB, MIPENICTABICHHBIX
IfcPropertySet. [llabnon Habopa cBOHCTB
— 2TO KOHTEHHEp I1a0JIOHOB CBOMCTB B
nepeBe cBoiicTB. IfcPropertySetTemplate
TaK)Ke MOYKET MCITOJIb30BAThCSI B KAUECTBE
mrabJjioHa IS IfcElementQuantity,
SIBJISTFOIIIETOCS 0COOBIM THUIIOM
omnpezeneHusi Habopa CBOWUCTB.

[[TaGnoHbl HAaOOPOB  CBOWMCTB  MOTYT
COCTaBJIATh YacTh OMOJMOTEKH CBOMCTB,
UCIIOJIb3yeMOM U OOBSIBICHHOM B ITPOEKTE.




B 3aBucumoctu ot  TemplateType,
IfcPropertySetTemplate OnpeeIsieT
rabJIOH IS

"Pset " - Bxoxknenus IfcPropertySet
"Qto " - Bxoxknenus [fcElementQuantity

IfcElementQuantity ompenensier Habop
MIPOM3BOIHBIX TOKa3aTeNel (PU3NIECKOro
CBOICTBa AJIEMEHTA. DJIEMEHTaMu MOTYT
OBITh  DJIIEMEHTBHl  NPOCTPAHCTBEHHOU
CTPYKTYpBbl (Hampumep, 3[aHUs, STaXu
WM TIOMEIIEHUS) WUIH DJIEMEHTHI 3JIaHus
(HampuMep, CTEHBI, TUTUTHI, OTJEIKA).

B 3aBucumocTtn ot ucnonszyemonr BIM-
CUCTEMBI HA0OpPBI (PU3UUYECKUX CBOICTB
MOTYT MAIlIIAPOBAThCSI AaBTOMATUYECKU B
cootBeTcTBHM co cxemou IFC, nmub6o
BPYUHYIO, HO C COOIOIEHUEM CHUHTaKCHCa
Property Sets for Objects

Metoauka  mannupoBaHus — 11abJIoOHA,
coJiepkaiero  Habop  MPOM3BOTHBIX
nokaszaTresieil  (pU3MYEeCKOro  CBOICTBa
AJIEMEHTAa B TMOJb30BATEIBLCKUN HAOODP
napaMeTpoB, TpeOyeMbIi CTaHIapTaMu,
Ha3BaHa pPEJSIUOHHOE (OTHOCUTEIBHOE)
MAIlupOBaHUE. JlaHHBIN METOJ,
3aKJIFOYAETCsl B TOM, YTOOBI UCIIOJIb30BATh
3apaHee paccyuTaHHbIE 3HAYEHHUS
nokaszaTresneil  (pU3MYECKOT0  CBOMCTBA
anementa IFC (momywyaembie u3 BIM-
CHUCTEMbl aBTOMATHUYECKU MPHU IKCIIOPTE B
IFC) B 3HAUCHUAX CBOICTB
M0JIb30BATENHLCKOTO HA0Opa MapaMeTpoB.

JlaHHBIH METOA TO3BOJISIET  OBICTpEE
nepenaBarb  3HauYCHUS  (DU3MUCCKUX
CBOMCTB  arpuOyToB B  arpuOyThHl
moyib30Barenbckux HabopoB IFC  6e3
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pacyeTa M BHECEHUsS 3HAYCHUU B
MOCJEAHUE, YTO BIHUAET HA CKOPOCThb
BbINTOJIHEHUS K3

Hudposoii Digital HabGop CHEeMATU3UPOBAHHBIX
HHCTPYMEHTapHuil Toolbox | mpuioxeHul, MOIyJAEH WU CKPHUIITOB,
aBTOMATU3UPYIOLIUN PYTHHHBIE JECHCTBUSA
CHelHaTucTa MO0  HHPOPMALMOHHOMY
MOJIETUPOBAHUIO.

1. OCHOBHBIE TPEBOBAHHUA KOMIIETEHIIUN
1.1. OBINIME CBEAEHUSA O TPEBOBAHUAX KOMIIETEHIINUN

TpeboBanuss  xommereHuuu  (TK)  «Texnomorunm  uH(pOpMaLHOHHOTO
monenupoBanus BIM» onpenenstor 3HaHus, yMEHUS1, HABBIKU U TPYIOBbIE (PYHKIINH,
KOTOpBIE JIeXkKaT B OCHOBE HanOoJIee akTyallbHBIX TpeOOBaHUI paboTonaTeneii OTpaciu.

Llenpt0 COpEeBHOBaHWI MO KOMIIETCHLIMM SIBJIAETCS JEMOHCTpALMs JIyYIIUX
IPaKTUK U BBICOKOTO YPOBHS BBINIOJIHEHUS PaOOThI 1O COOTBETCTBYIOLIEH pabdoueit
CHEUaIbHOCTH WK Tpodeccumu.

TpeOoBaHusT KOMIETEHIIMM SBISAIOTCS PYKOBOACTBOM Il  IOATOTOBKU
KOHKYPEHTOCIIOCOOHBIX, BBICOKOKBAJIN(ULIMPOBAHHBIX CHEUUAIUCTOB / pabouux u
y4acTusi UX B KOHKypcax Mpo(eccuOHaIbHOIO MacTEPCTBA.

B CcOpeBHOBaHMSIX MO KOMIIETEHIMU IPOBEpPKAa 3HAHUM, YMEHWI, HAaBBIKOB U
TPYAOBBIX  (YHKIUH  OCYIIECTBISIETCS MOCPEICTBOM  OLICHKM  BBIITOJIHEHUS
MPaKTUYECKOU pabOTHI.

TpeboBaHUsT KOMIETEHIIMM Pa3[eieHbl Ha YETKUE pasleibl ¢ HOMEpaMu H
3arojIOBKaMH, KaXJIOMY pasJiely Ha3HaueH MPOLEHT OTHOCUTEIbHON BaXXKHOCTH, CyMMa
KoTOpbIX coctasisaeT 100.

1.2. HIEPEYEHb ITPO®ECCHUOHAJIBHBIX 3AJJAY CIIEHUAJINCTA T10
KOMIIETEHIINA «TEXHOJIOI'MA NH®OPMAIIMOHHOTI'O
MOIEJINPOBAHUSA BIM»

Iepeuenv 61006 npogeccuonanrbHoll 0essmeIbHOCMY, YMEeHU U 3HAHUL U NPOPECCUOHATIbHBIX MPYOO8bIX (DYHKYULL
cneyuanucma (u3 ©IOC/IC/ETKC..) u 6asupyemcs Ha mpebOSAHUAX COBPEMEHHO20 PbIHKA Mpyod K OAHHOMY
cneyuanucnmy

Taonuua Nel

Ilepedyenb npogecCHOHAIBHBIX 32124 CHEHHAJINCTA
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JeioBoe o01ieHne 1 padoTa B KOMaH/ae

CHCHI/I&HI/ICT JOJI’KCH 3HATh U IIOHUMATh:

Ba)KHOCTh YMEHHUS CIIyIIaTh COOCCEeIHNIKa KaK YacTHI(P(HEKTHBHOW KOMMYHHUKALIH;
Hanbonee 3PPEKTUBHBIE METOIBI KOMMYHHKAIINH;

MeTonb! 3P PEKTUBHOW KOMaHTHOH paboTHI;

CIOCOOBI pa3pelIeHNs] HeTOHUMaHHS U KOH(PIUKTYIOIUX TPEOOBAHHIT;
TEXHUYECKHH SI3BIK, TPUCYIINI KOMIIETCHIIMA UTEXHOJIOTHUH B IIEJIOM;

BapUaHThl M CIIOCOOBI B3aUMOJICHCTBHUS B KOMaH/IE;

CTaHAAPTHI, KACAIOIMECS BHIIOIHEHUS! OTYETOB B IITATHBIX M HCKITIOYUTEIIBHBIX
CUTYaIUsX, B YCTHOM,TMCBMEHHOM U AJIEKTPOHHOI hopme;

CTaHAAPTHI, KaCaloINecs OCYLIECTBICHHS CBS3H C KIIMEHTaMH, WICHAMH TPYIIIBI 1
JIPYTUMU JALAMH;

MeToxb! (GOPMYITMPOBAHNS CBOHMX HACH U CIIOCOOBIIOHECEHHS MX 10 YWICHOB KOMaHIIbI;
METOJIBI YIIPABJICHUS CTPECCOM U THEBOM JUISL Pa3pEeLICHNUS CIIOKHBIX CUTYalUH.

CHeHI/IaHI/ICT JOJDKEH YMETh.

TIO/IICPIKUBATH CBSI3b C TIOMOILBIO YCTHBIX, TUCbBMEHHBIX M AIEKTPOHHBIX CPEJICTB,
4T0OBI 00ECIIeUNBATh SICHOCTh,PE3YIBTATUBHOCTD U () (PEKTUBHOCTB;

UCIIONB30BaTh CTAHIAPTHBIH HA00P KOMMYHHUKAIIHOHHBIX TEXHOJIOTH;

3aIIOJIHATH OTYETHI M PEarupoBaTh Ha BO3HUKAIOIIUETIPOOIEMBI M BOIIPOCHI;
JIEMOHCTPHPOBATH Pa3BHUTHIC CIIOCOOHOCTH CIIyIIATh H3aaBaTh BOIIPOCH s Oonee
[Iy0OKOro MOHUMAHUS CIIOXKHBIX CHTYaLUH;

BBICTPauBaTh 9 PeKTHBHOE OOIIEHUE C KOJUIETaMH;

MOHMMATh U3MEHSIOIINECS TPEOOBaHMUS KOJIJIET HalaliTUPOBATHCS K HUM;
NPUHUMATh y4acThe B GOPMHUPOBAHUH CHIBHOW HI(PEKTHBHON KOMaH/IbI;
00OMEHUBATHCSl 3HAHUSIMU | OITBITOM C KOJUIETaMHU M MOAJIEpKUBaTh atMochepy
CaMOCOBEpPILICHCTBOBAHUS BKOJIIEKTHBE.

Hna}mpOBaHne U yIIpaBJ€HHUE NMPOU3BOACTBEHHBIM ITPOLECCOM

10

Croenmaauct JOJIDKCH 3HAaTh U IOHUMATh:

OCHOBBI OPTaHU3AINH IPOSKTUPOBAHMS (OCHOBHBIE 3TAIBI M CTaIUH MPOEKTUPOBAHHUS,
MOPSAOK MOTyYSHHUS NCXOAHBIX TAaHHBIX I IPOSKTUPOBAHHUS);

OpraHHU3aIIIO0 IPOEKTHOTIO JIeNa;

yIpaBJIeHHE IPOIECCOM POESKTUPOBAHHUS;

TIPUHINIIBI IUTAHUPOBAHMUS IIPOEKTHON AEATEIHHOCTH HCTPOUTEIHCTRA;

KaJICH/IapHOE M PECYPCHOE IUIAHNPOBaHHE;

CHEKTp ¥ Ha3HAUCHHE JJOKyMEHTAIMU KaK B OyMa)KHOM,TaK 1 B 3JIEKTPOHHOM BH/IE;
OPraHHU3aINIO KOJUIEKTUBHON paboThl HAJ IPOEKTOM.

CHGLII/IaJ'II/ICT JAOJIKCH YMCTb:

HCTIONB30BaTh TEXHUKO-?KOHOMHYECKHE U 00BEMHO-IITIAHNPOBOYHBIE MTOKA3aTENN IPU
IUTAaHUPOBAHUHU IIPOEKTHBIX paboT;

MIPOM3BOJHUTH JEKOMIIO3UIIMIO TIIAHUPYEMBIX padoT;

OTIPEEATh KpUTHUECKHUH ITyTh;

IUTAHUPOBATH 3arPy3Ky PECYpPCOB.

HNudopmanuonHoe MoeTMPOBaHUE 31aAHUI H COOPYKEHUI

40

CHGHI/IaHI/ICT JOJIDKCH 3HAaTh U IOHUMaATh:

TEXHUYECKOE 3a/laHie M NPUHIUIBI (GOPMUPOBAHUS ITPOEKTHBIX PEIICHUI B
COOTBETCTBHUH C 3TUM 3a/laHHEM;

MIPUHIUIIBI OTIPEAEIICHUS B COOTBETCTBUH C TEXHUYECKNM3a/IaHHEM KOHIIETITYalIbHBIX
Y TIPOCKTHBIX PEIICHUIA;

9Tarnsl co3aaHne HHPpOPMAIIMOHHOI MoJeNn 00BbEeKTa BCpeae NHPOPMAITMOHHOTO
MOJIEITUPOBAHNS;
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®  JTanbl HANOJIHEHUS YIEMEHTOB HH(POPMALMOHHOMMOIEIH 31aHKs HE0OOXOIUMBIMU
aTpuOyTamMu U JaHHBIMU;

e  CyTbh 00me00MeHHOTO OTKpBITOrO hopmara IFC nymMeHne oCymecTBIATh SKCIIOPT U
HMIIOPT;

e  (QopmMupoBaHHE CBA3aHHBIX (aCCOIMUPOBAHHBIX ) YSPTEIKEH HAa OCHOBE
WHPOPMAITMOHHON MOJIEIIH;

e  comepxaHHe ypoBHe npopadotku nHpopMannorHoiiMonenu (LOD);

®  METOAbI OLIEHKH ¥ UHTEPIPETALNH KOJUTN3UIl Ha OCHOBEMH()OPMAITIOHHOW MOJICIIH;

®  BUJIBI ¥ CBOMCTBA OCHOBHBIX CTPOUTEIBHBIX MaTepPHAJIOB,U3IETIHH 1 KOHCTPYKIIHH;

®  OCHOBHBIE Y3JIbI COIPSDKEHUH KOHCTPYKIMI 3aHN; IPUHIUITEI IPOSKTHPOBAHUS
CXEeMBI ITTAHUPOBOYHOHOPTraHM3aLMK 3€MEJIBHOTO Y4acTKa;

®  CTaHAApTHI 110 IPOEKTUPOBAHUIO CTPOUTEIbHBIXKOHCTPYKIIMH, B TOM YHUCIIE
nHpOPMaIMOHHOE MozieTpoBanue 3nanmii (BIM-Texaomorum);

e  TpeOOBaHUSI HOPMATUBHO-IIPABOBBIX AKTOB 1 HOPMaTUBHO- TEXHUUECKUX JJOKyMEHTOB
K COCTaBY,COICPKAHUIO U 0(OPMIICHHUIO MIPOESKTHOM TOKYMEHTALHH;

e TpeOOBaHUSI HOPMATHBHO-TEXHUIECKOH JOKYMEHTAIUIHA O(OPMIICHHE CTPOUTEIBHBIX
YepTEXKEH;

e  TpeOOBaHUs K AJIEMEHTaM KOHCTPYKLUH 31aHHs, 00yCIOBICHHBIX HEOOXOIUMOCTBIO
UX IOCTYITHOCTH HCOOTBETCTBUS 0COOBIM IIOTPEOHOCTSM MaJIOMOOHIIBHBIX IPYIIIT
Hacenenus (MI'H);

e  OpraHM3alMIo Npolecca BHECEHHUSI N3MEHEHHH B pa3/ieNl IPOeKTa.

Crienuanuct A0JIKeH YMETh:

®  YHTaTh MPOEKTHO-TEXHOJIOTHYECKYIO JTOKYMEHTALIHIO;

®  TI0JIb30BATHCS] KOMIIBIOTEPOM C MPHUMEHEHHEM CIeIHaIU3UPOBAHHOTO IPOTPAMMHOIO
obecrieueHus;

®  [POBEPATH HECYIIYIO CIIOCOOHOCTh KOHCTPYKIMIT; IPUMEHATH Tpaduueckue
0003HaYEeHUS MaTepUaiOB HAJIEMEHTOB KOHCTPYKIINH;

®  [PUMEHSATH TPeOOBAHUS HOPMATUBHO-TEXHUYECKOWTOKYMEHTALUH 1Sl O(OPMIICHHS
CTPOUTENBHBIX YEPTEXKE;

e  rpaMoTHO 0PopMIIATh depTeku coracHo ['OCT;

e cosmaBarb BIM-mozens oObeKTa;

e  paboTaTh c IPOrpaMMHBIM OOecIIeueHHeM ITHH(OPMAIIMOHHOTO MOZEIMPOBAHUS 110
COOTBETCTBYIOIIUM pa3zieiam;

e paboTaTh C OTKPHITEIM 00meoOMeHHBIM Gopmarom [FC;

®  METO/bI OLICHKH U MHTEPIPETAIH KOJUIM3KI Ha OCHOBEMH(OPMALIMOHHOM MOJieny;

®  paboTaTh C UCXOAHBIMH (haillaMH 1 DJIEKTPOHHBIMUIOKYMEHTAMHU;

e  (opMHUPOBATH KOMIUIEKT JJOKYMEHTALIMU B COOTBETCTBUUC 3aKOHOATEIbHBIMH U
HOPMaTUBHO-TEXHUYECKHMH aKTaMHU.

HNudopmannonHoe MoieJMPOBaHME HHIKEHEPHBIX CHCTEM M
o0opynoBaHus

15

CHCHI/IaHI/ICT JOJIKCH 3HAaTh U IOHUMATh.

e  TEXHHYECKOE 3aJaHHE Ha IPOEKTUPOBAHNE HHKEHEPHOTO000PYIOBaHNUS;

e  JTambl co3aaHne NHGOPMAMOHHON Moies 00beKTa Bepeie HHPOPMAIMOHHOTO
MOJICTUPOBAHNS;

®  OTambl HAMOJIHEHHS IEMEHTOB HHPOPMALIMOHHONMOIENH 31aHuUsI HEOOXOIUMBIMHU
arpubyTamu U JaHHBIMU;

e  cyTh 00meoObMeHHOTO OTKpHITOrO (hopmara IFC nmymeHme oCyIecTBIATh 3KCIIOPT U
HMIIOPT;

e  (opMupOBaHHE CBA3aHHBIX (ACCOLMMPOBAHHBIX )

e  yepTekell Ha 0CHOBE HH(OPMANMOHHOM Moyieny;

®  METObI OLICHKH U MHTEPIPETAIUH KOJUTM3KI HAa OCHOBEMH(OPMALIMOHHOM MOJienu;

®  BUJIBI U CBOWCTBA OCHOBHBIX 3JIEMEHTOB MHXEHEPHOT0000PYI0BAHHS;

®  OCHOBHBIE y3JIBI CONIPSDKEHUN AIEMEHTOB HH)KEHEPHOT0000PYIOBaHNUS;
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° TpC6OBaHI/IH HOPMATHUBHO-IIPABOBBIX AaKTOB 1 HOPMATUBHO-TEXHUYCCKUX TOKYMCHTOB
K COCTaBY,COACPIKAHUIO U O(l)OpMJ'IeHI/IIO HpOGKTHOﬁ JAOKYMCHTAlUWU,

° Tpe6OBaHI/I${ HOpMaTHBHO-TCXHH‘ICCKOﬁ JOKyMCHTallMMHa 0(1)0pMJ'I€HI/I€ CTPOUTCIIbHBIX
qepTe>I<eI71 u qepTemeﬁ ClICIMAaJIbHBIX pa3JcjioB HpOCKTHOfI JAOKYMCHTAIUH.

CHCHI/IaHI/ICT JOJDKCH YMETh!

o YUTATh ITIPOCKTHO-TEXHOJIOTHYCCKY0 TOKYMCHTAIIUIO,

®  TIOJIB30BATHCS KOMITBIOTEPOM C MPUMEHEHUEM crennaimsnposanHoro [10;
®  MPOCKTUPOBATH CUCTEMBI OTOIUICHHS ¥ BEHTHIIAIUH,BOIOCHA0KCHHE U BOIOOTBEICHHC;

®  TIPUMEHATH TPEeOOBAHMI HOPMAaTHBHO-TEXHUYECKOUIOKYMEHTAINA IS O(OPMIICHHS
CTPOUTENBHBIX YEPTEXKEH;

e TpamMoTHO oopmMIATh yepTexu cormacao [OCT;

e co3nmaBath BIM-Mozens 00beKkTa;

e  paboTaTh C MPOrPaMMHBEIM 00CCIICUCHHEM JUISHH()OPMAIIMOHHOTO MOACTHPOBAHUS
JUISL COOTBETCTBYIOIIUX CIIEIUATbHBIX Pa3/IelioB;

e paboTaTh ¢ OTKPHITHIM 001Ie0OMeHHBIM (hopmaTom IFC;

e  omnpeaenars koyu3uu B BIM-monenu;

o q)OpMPIpOBaTB KOMILJICKT JOKYMCHTAIIUU B COOTBECTCTBHUUC 3aKOHOAATCIbHBIMHA 1
HOPMATUBHO-TEXHNUYCCKUMU aKTaMU.

YnpagsiieHue NPOeKTOM 1 KOOPAWHAIMSA NH(POPMALHOHHBIX MojieJiei 20

Crenmaiuct I0JDKeH 3HaTh M MOHUMATh!

®  TEXHOJIOTHIO YIPaBJICHUE POCKTOM;

®  MPOILECC CONIACOBAHUS MPOCKTHOM JOKYMEHTAIINY;

e  crnoco0Obl GOPMUPOBAHUS U BEICHHE IICKTPOHHOTOAPXHBA IIPOCSKTHOM JOKYMEHTALINH;

®  METOABI U BApPUAHTHI IOCTAHOBKY 33124 YWICHAMIIPOSKTHOW KOMaH/Ibl;

®  MPOLECC BHECCHUSI N3MECHEHHI B TIPOCKT;

®  METOAbI KOOPJMHAIMU HHPOPMALMOHHBIX MOZEIEHPa3HBIX Pa3/eiIoB B CBOAHYIO
HHPOPMAITHOHHYIO MOJIEITh;

e TpeboBaHUs K (OPMHUPOBAHMIO KOMIUIEKTa JIOKYMEHTAllMM B COOTBETCTBHH C
HOPMAaTUBHO- TEXHUYECKUMHU TPEOOBAHHUSMH, OTIPE/ICICHHBIME B KOHKYPCHOM 3aIaHUH.

Crienanuct T0JKEeH YMETh:

®  OpraHM30BaTh KOJUIEKTHBHYIO PabOTy HaJ| IPOEKTOM;

®  OCYyLIECTBISITh OIEPATHBHOE IUIAHUPOBAaHHE pPAa0OT 10 MPOEKTY (KOPPEKTHPOBKa
KPUTHUYECKOTO My TH).

10

IIpe3eHTanus U 3a1IUTA COOCTBEHHBIX H/Iei U pa3padoToK

Crnenuanmyict 10MKEH 3HAaTh U IOHMMATh:
e  METOABI IPE3CHTAUN KOHLEIIUN 1 UAEH;
e METOABI MPE3EHTALUH PE3YIBTaTOB HHPOPMAITMOHHOTOMOICTHPOBAHUS U
BBIIIOJIHEHUSI ADXUTEKTYPHO- CTPOUTEIBHOIO IIPOEKTA;
®  OCHOBBI IPOEKTHOI'O yNpPaBICHHUS;
®  CHCTEMBI YIPABICHUS HHKESHEPHBIMH JaHHBIMH HHH(OPMAITHOHHBIM
MOZIEITMPOBAHUEM;

e [pueMbl  cOXpaHeHHs ~ WHpOpMAIMM W YOpPaABIEHHS  HHTEIUIEKTYalbHON
COOCTBEHHOCTBIO.

CHCL[I/IEIJ'II/ICT JOJDKCH YMETh:
° TOTOBUTH NPE3CHTALUIO KOHIICIIIIHHA 1 H,Z[Cﬁ;
° TOTOBUTH NPE3CHTAUIO PE3YJIFTATOB I/IHq)OpMaLII/IOHHOFOMO]IGHPIpOBaHI/If{;
° TOTOBUTH BU3YyaJIU3allUIO MOJICIIN;

° YUTATb U MIOHUMATh CTPOUTCIbHYIO JOKYMEHTALUIO U BIM-MOI[GJ'II/I;
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®  UCMOJb30BaTh CHUCTEMY YIOPABICHUS WH)XCHEPHBIMU NAaHHBIMU JJII TOATOTOBKU
MIPE3CHTAINH.

IIposepumv/coomuecmu ¢ @I OC, IIC, Ompacnesvimu cmanoapmamu

1.3. TPEBOBAHUSA K CXEME OIIEHKHA

Cymma 0ajuioB, MPUCYKJIAEMbIX MO KaXKIOMY AacleKkTy, JOJDKHA TMOMajaTh B
nuana3oH  OajyioB, ONpPENEJICHHBIX IS KaXIOro pasena  KOMIIETCHIIUH,
0003HaYEHHBIX B TPEOOBAHUSIX U YKA3aHHBIX B TaOmuIe No2.

Tabnuya N2
Marpuua nepecdyera TpeGOBAHMI KOMIIETEHIIUM B KPUTEPHUH OLlEHKH

1.4. CHEHUDPUKALIUA ONEHKA KOMIIETEHIIUA

Onenka KonkypcHOTO 3a/1aHus Oy/IeT OCHOBBIBATHCS HA KPUTEPHAX, YKA3aHHBIX
B Tabmmie No3:
Tabnuya Ne3

OneHka KOHKYPCHOIO 3a/1aHUS
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H(popManuoHHOE [TpoBepstoTCS cleAyIOLIe HAaBBIKM M YMEHUS: YMEHUE UYUTATh UYEPTEKHU,
MOJETHPOBAHUE: APXUTEKTYpa coznanue [[VIM 1o mpemocTaBieHHBIM ueprexaMm, yMeHue padorars
M KOHCTPYKIMH aTpuOyTaMH DJIEMEHTOB JUIs co3naHus cTpykrypsl LM, mpencraBienue
LIMM B npopuerapHom u IFC-dopmare.

1.5. KOHKYPCHOE 3ATIAHUE

Ob6mas nmponomkuTenbHOCTh KOHKypCcHOTO 3a1anus: 4 .

KonnuecTBo KOHKYpCHBIX JHEU: 11EHb.

BHe 3aBUCHMOCTH OT KOM4ecTBa MoAyiel, K3 BKII04aeT OLEHKY M0 KaKIOMY U3
paznesnoB TpeOoBaHUI KOMIIETEHIIUU BHIPAXKEHHYIO B ACTIEKTaX M0 MOJYJIIO.

OueHka 3HaHWW Y4YacTHMKA JIOJDKHA TIPOBOAMTBCA 4YEpe3 IMPAKTUUYECKOE
BbIMosTHeHne KoHKypcHOTO 3amanusi. B qomonHeHne MOryT YUUTHIBaThCS TPEOOBAHUS
paboTonareneii Jyisi MPOBEPKU TEOPETUUECKIUX 3HAHUM / OIEHKH KBaTU(UKAIUH.

[{enbr0 KOHKYPCHOTO 3ajJiaHusl sBisieTcs pazpadorka [[1IM no npenocTaBieHHbIM
yepTeKaM.

O6wvem ¢aiin Ha nucke B OC Windows, comepskanuii [[UM B mpopuerapHoM
dbopmare BIM-cuctrembr Renga He pomken mnpeBbimarte 20 MO. d@aiiibl,
NpeBbIIIAONIAE 00beM MPOBEPKHU He MOAJIeKAT

1.5.1. Moay/1u KOHKYPCHOIO 3a1aHUs
Moayas b. UHpopmManoHHOEe MOJCTHUPOBAHUE: APXUTEKTYPA U KOHCTPYKIUH

Bpems na BeinonHeHNe MOy 4 4acoB

3amanus: Moayns peritamentupyet coznanuve [IUM 3nanus no pasnenam AP, KP u
BKJIFOUAET B ceOsi:
1. peanmm3auio 00BEMHO-TUIAHUPOBOYHBIX PEHICHUH OOBEKTa KaIHMTAIBHOTO
CTPOUTEIILCTBA,;
2. MOACIUPOBAHUE HEO0OXOTUMBIX APXUTEKTYPHO-CTPOHUTEILHBIX u
KOHCTPYKTHUBHBIX 3JIEMEHTOB;
3. BBINIOJIHEHHE HA OCHOBAaHWU JIaHHBIX KOHKYPCHOTO 3aJaHusi apMUPOBAHUS
KOHCTPYKTHUBHBIX DJIEMEHTOB, OTIPEJICIICHHBIX B JOKYMEHTaIMH 110 pazzenam KP;
4. GopmupoBaHHE HEOOXOIUMOTO KOJIMYECTBA ACCOIMATUBHBIX C MOJEIBIO
BEJIOMOCTEH U crienuduKaIui;
5. ¢opMHupoOBaHHUE YEpPTEKEN, COolepKAITUX: OOBLEMHO-TIJIAHUPOBOUHBIC PEIICHUS,
pa3pesbl, TUTaH KPOBIH, (acasl ¢ aAKCOHOMETPUUECKUMU BUIAMU;

VYpoBens mnpopaboTku uHPOpManmoHHOW Mozaenu npuHATE LOD 200 - 400.
(ITpunoxenune Ne7: TpeboBaHus K YpOBHIO popadboTku nemeHToB [[UM)
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B IUM no pazaenam AP u KP OKC nomxHbl ObITh OTpakeHbI TEXHUUECKUE
pelieHusi, NpUHATBIE B TpenocTaBleHHON nokymeHTanuu paszaenoB AC u KP,
pasmenieHHbix B COJI B manke «KoHkypcHoe 3aganue».

Bcem oanementam IIMAM  gomxkHBI  OBITH TIPHUCBOCHBI  COOTBETCTBYIOIIHE
Marepuaibl. Matepuan «beToH» NpUHATH IIOTHOCTH 2350 Kr/Mm>

DOneMeHThl, BbIoHeHHbIe COopkamu (I'pynmamu) HOKHBI OBITH Pa3OUTHI 10
nodepHUX dneMeHToB cocTtaBa COopku(Ipymmbl) W HWMETh COOTBETCTBYIOIIHEC
reOMETPUIECKHUE, aTpuOyTHBHbBIC u MIPOCTPAHCTBCHHBIC napameTphl,
YIAOBIIETBOPSIOIIUE 3aTaHUTO.

[Ipu BbimonHeHnn nepembluek B (COopkax (rpymmax) OHM JOJDKHBI OBITh
paspyuieHsl B npoctpanctse monenu [[MAM yToObl nepeMbluku BhIpe3aid 00beM U3
aneMeHToB CTeH Iie OHM ycTaHOBJeHbl. He nonmyckaeTcst HCronb30BaHUE TPOEMOB IS
(opMUpPOBaHUS «TeJa BHIPE3aHUS O]l IEPEMBIUKH U JBEPH.

Bce anementsl [IUM naHHBIX pa3iesioB, JOJKHBI ObIThH MOEIEHBI U 00bEIMHEHBI
B I'pynnbi. I'pynnsl 3jiemenToB, npexacrapiswomue B [[MM oaMHaKOBBIE THIIBI
KOHCTPYKIUW, ONPEACIIAIOTCS IyTEM IPUCBOCHUS OJIMHAKOBOTO U COOTBETCTBYIOIIIETO
3HaueHust arpulyTy « Tum rpynnbn.

3nauenne arpubyra «Tum rpynnel» [TODKHO OBITh 3aJlaHO B CTPOTOM
cooTBeTCTBUM ¢ TpeboBanusMu Ilpunoxenus: TpeboBaHHS K YpOBHIO MPOPaOOTKU
anemeHToB [{UM.

I'pynna 3j1eMEeHTOB — MHOXECTBO OTAEIbHBIX 3jieMeHTOB [[UM, mmerommx
OJIMHAKOBBIC 3HaUeHUs aTpuOyToB Tuna u MapkupoBku rpynnsl. [ pymnmna s1eMeHToB
orpaxaetr B [{IM COBOKYITHOCTB 3JIEMEHTOB CTPOUTEIBHBIX KOHCTPYKLIMH, DIIEMEHTHI
TPYOOTPOBOIHBIX CUCTEM U T.II.

Mapkuposka 1emenToB LIUM no pazgeaam AP u KP OKC

OnunakoBbie ncnoyiHeHud 3neMeHToB [IUM pasnenoB AP u KP, e Bxomsiue B
TPYIIIBI 3JIEMEHTOB, JOJKHBI KIMETh OJJMHAKOBOE 3HaueHHue aTpuOyTa «Mapkay (s
Renga arpubyTt «Mapka» npocrasnsercs B [lapamerpax Tuna).

Onementsl [UM, dopMmupyrome Tpynmy 3JIEMEHTOB, JIOJKHBI — OBITH
IPOMapKUPOBAHBI IMyTEM 3aJlaHus 3HaYeHus1 aTpulyTy « Mapka rpynmnbn

DIIEMEHTBI, BXOIAIINE B COCTAB OJMHAKOBBIX T'PYII 3JIEMEHTOB, TOJKHBI UMETh
OMHAKOBOE 3HaueHue arpubyra «Mapka rpynmb» U COOTBETCTBEHHO 3JIEMEHTHI,
BXOJSIIME B COCTAB IPYIIIBI 3JIEMEHTOB PA3JIUYHOIO HCIOIHEHUSA, NOJDKHBI UMETh
pasznuuHbie B paMkax [IUM 3nauenus arpulyta « Mapka rpynmns.
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Uckmrouenune: «JlecTHUIa» - KaxAblil SK3EMIUIAP IPYIIbl 3JEMEHTOB JIOJKEH
UMETh YHUKaJIbHOE 3HaYeHHe aTpulyTta « Mapka rpynmnbn.

Kaxapiii sK3eMIuisip Tpynmbl 3JIEMEHTOB JIOJDKEH OBbITh  IOCJIEI0BATEIBHO
MIPOHYMEPOBAH MyTeM 3a/iaHust 3HaYeHUs aTpuoOyTy «[lopsiakoBbIii HOMep B rpyIime
Kaxxaomy aneMmenty LM, popmupyromemy rpynmny 31€eMeHTOB.

Hckmrouenus:

- Tpymnmsl 3JEMEHTOB, cocrosuie u3 opHoro snementa L[UM: 3amosnHeHue
arpu0yTa «[lopsaakoBbIil HOMEp TPYIIIBD) NIEMEHTA JAHHOU TPYIIIbI, TOMYCKaeTCs HEe
BBITTOJIHATE;

- TPYHIBI CTEH U NEPETOPOIOK 3/1aHMUS;

- KPOBIIA.

Hymepanuss HeoOxonmuma il BBIIEICHHUS OTIEIBHBIX SK3EMIUIIPOB TPyHI
3JIEMEHTOB CPEIU BCEX TPYII JIEMEHTOB OJHOTO TUIA U MapKH (TPYIIIIbI, HIEMEHTHI
KOTOPBIX HMMEIOT OAMHAKOBOE 3HadeHue arpudytoB «Tum rpymme» u «Mapka
TPYIIBD).

Hymepanus rpynn 2JIEMEHTOB OJMHAKOBOIO THIA M MapKd (TPYIII, 3JIEMEHTHI
KOTOPBIX HMMEIOT OJMHAKOBOE 3HaueHue arpuOyToB «Tum rpynmep» u «Mapka
TPYIIIbD) BBITOIHATCS HE3aBUCUMO OT OCTaJIbHBIX IPYIII AIEMEHTOB U JJOJIKHA UMETh
YHCJIOBOE 3HAYCHNUE U HAYMHATHCA € 1 (€IMHUIBI).

Ha6op 3nauenuit arpubyroB « Tun rpynmsi», «Mapka rpynnsy U «llopsakoBbii
HOMeEp B rpymnmne» B aneMeHTax LIMAM nomkeH ObITh YHUKATBHBIM JJIS K&KIOW TPYIIIbI
DJIEMEHTOB.

UM ¢ynnamenta OKC nomxHa ObITh NHpelcTaBieHa B BuAe Habopa rpynmn
AJIEMEHTOB, KaXJash W3 KOTOPBIX TMpEACTaBiIsieT co0oil uactu (yHAAMEHTa,
BBITIOJIHEHHYIO OTJIEJIbHO OT OCTAJIbHBIX YacTel (pyHAaMeHTa.

MoHonUTHBIE y4acTKU (YHIaMEHTOB MOTYT OBITh BBIIOJHEHBI W3 3JIEMEHTOB
cnenyrommx tunoB: Crena wu Ilepekpsitme. OpmHAako TMpU  3TOM  UMETH
COOTBETCTBYIOIIMIA TUN Kjacca npu skcnopre B IFC wucxogs u3z @yHKUHH
KOHCTPYKLHH.

ApMupoBaHHre KOHCTPYKIMHN (yHIaMEHTa B MOJIENM BBITIOJIHATH HE TpeOyeTcs.

Bce cTeHbl M meperopoiku IO0JKHBI ObITh BblONHEHb! B LIMAM u3 snemeHTOB
cienyomux TunoB - CTeHa.

Bce cTenbl 1 neperopoiku AOHKHBI ObITh TIpencTasiienbl B LIVIM B Buae rpynmbl
DJIEMEHTOB.
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I{CHCHI/IC BCEX CTCH H IICPCropoOdOK Ha TIPYIIbI 3JICMCHTOB JOJIZKHO OBITH
BBIIIOJIHCHO 110 PAAY ITPHU3HAKOB!

- OAMHAKOBOC KOHCTPYKTHUBHOC HUCIIOJIHCHHUC: KAXKAad I'PYIIIIa 3JICMCHTOB JOJIDKHA
NpCACTABIATh CTCHY WJIKM CTCHBI OJJHHAKOBOI'O KOHCTPYKTUBHOI'O UCITOJTHCHUA,

- NPUHAAJIC)KHOCTb K 3TaXy 3daHHA HIIK COOPYIKCHUA: B TI'PYIIIIC 3JICMCHTOB
JOJIDKHBI OBITH O6’I)GIIHH€HI>I QJICMCHTHI, PACITIOJIOKCHHBIC HAa OAHOM 3TaKC, CCJIN CTCHBI
HMCHO YCTKOC PAa3rpaHNiICHUC I10 dTaXKaM,

- IPUHAJJIEKHOCTH K (pacaty 31aHUs: HAPYKHbIE CTEHBI TOJIKHBI ObITh pa3iesiCHbI
Ha TPYIIHI AJIEMEHTOB 110 MPUHAJICKHOCTH K (pacagam 3qaHus.

Takum o0pa3zoMm Bce 3€MEHThI, (OPMHUPYIONIME MEPETOPOIKH BHYTPH 3/1aHUA,
OyIoyT pasfensThCsi Ha TPYMIbl 3JIEMEHTOB MO JTaXkaM W MO KOHCTPYKTHUBHOMY
UCIIOJTHEHUIO, a BCE AJIEMEHTHI, (DOPMUPYIOIINE HAPYKHBIE CTeHbl — 10 (acagam u
KOHCTPYKTUBHOMY HCIIOJIHEHUIO (TP OMPEJEICHHOM KOHCTPYKTUBHOM HCIOJHEHUU
HAPYKHBIX CTEH U 10 ATaXKam).

B ciyuae, eciu KOHCTPYKTUBHOE UCTIOJTHEHUE BHYTPEHHUX CTEH (IIEPETOPOIOK) HE
MEHSETCSI, TO BCE CTEHBI OJJHOTO 3Ta)Ka TOJIKHBI OBITh MPEICTABIICHBI OJJHON IPYyNIon
DIIEMEHTOB.

B ciydae, ecim KOHCTPYKTUBHOE MCIIOJHEHHE HAPY)KHBIX CTCH OJMHAKOBOC W HE
MEHSETCSl Ha TMPOTSHKCHUN CTCHBI, HAPYXKHBIE CTCHBI JIOJDKHBI OBITH TPECTABIICHBI B
BHJIC YETHIPEX TPYIII JIEMEHTOB, pa3MEIICHHBIX 0 YeThIpeM (acagam 37aHUS WIH
COOPYIKCHHSI.

[Tepembluku 11711 TPOEMOB TOHKHBI BeIpe3aTh 00bEM U3 cTeH. He gomyckaercs B
1M co3naBaTh HCKYCCTBEHHO BBIPE3bI JIJIsI TEJI IEPEMBIYEK HAJ TPOEMAMMU.

Tun o6bexToB [IUM — «IlomernieHus» 10KHBI UMETh HOMEP U HAMMEHOBAaHUE B
COOTBETCTBUU C OOBEMHO-TUIAHUPOBOYHBIM PEIICHUEM.

3anpeneHo HMCMnoJib30BaTh d31eMeHThl Tuna «llepekppiTie» MHUHUMAIBHBIX
TOJIIIUH JU1s1 (POpMUpPOBaHUSI HEHYJIEBOU miomaau nomenienuid (st BIM-cucremsl
Renga).

MapkupoBKa noMmeieHumn

[Tpu mapkupoBke 00bekTOB «Ilomelennii», T0IKHbBI ObITh 3aIIOJIHEHBI ATPUOYTHI:
Mapka, Mapka rpynisl, [Topsakossiii HoMep B rpynie 1 Tun rpynmsl. Mapka rpyIinsl
JOJKHA OBITh YHUKaJIbHA JJIS KaKI0ro ypoBHs. He momyckaercs ucCnosib30BaHHe
arpuOyTa ¢ OMUHAKOBBIM 3HAUEHUEM JJISl IOMEIICHUI Ha Pa3HbIX YPOBHSX.
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MapkupoBKa aBepeil 1 OKOH

IIpu mapkupoBke 00BEKTOB «OKHO» U «JIBEepb», MOMKHBI OBITH 3allOJHEHBI
arpuOyThl: Mapka, Mapxka rpynmsl, [lopsakoBelii HOMep B rpynmne U Tum rpymnmsl.
Mapxka rpymnmbl JokHA ObITh YHUKalbHA JJIsi Kaxkaoro ypoBHs. He gomyckaercs
UCIOJIb30BaHue aTpulyTa «Mapka Ipynmbl» ¢ OJUHAKOBBIM 3HAYEHHEM JUIsl OKOH U
JIBEpEW Ha pa3HbIX YPOBHSIX.

MapkupoBKa IrpyIi 3JIeMeHTOB CTEH U NepPeropoaox
[TIpu mapkupoBke snementoB LIUM, Qopmupyromux cTeHbl W MEPEeropojkH,

arpulyT «[lopsaKOBBII HOMED B TPyIIE» HE 3aTOTHSITh.

3HaueHnue arpubyTta «Mapka TpynmbD», JIEMEHTOB, (HOPMHUPYIONTUX HaAPYKHBIC
CTEHBI, JJOJDKHO conepkarh Ha3BaHue (acana (Hanpumep, Pacanm 1-7).

He nonyckaercs ucnonb3oBaHue arpuOyra «Mapka rpynmnbed» € OJUHAKOBBIM
3HAYEHUEM Ha pa3HBIX YPOBHSAX (32 UCKIIIOUEHUEM (hacaIHbIX CTEH).

TpeﬁoBaHml K BBINIOJIHCHUIO KPOBJIN

Kpogis nomkHa 66Tk BeinosiHeHa B [[IIM B Bujie rpymnibl 371IEMEHTOB, COCTOSIIIEH
u3:

a) Ha ypoBHe neranuzanuu LOG 200 — 6e3 yKiI0Ha U TPOEMOB I0/1 UH)KEHEPHbBIE
CETU U BEHTUIAIHIO;

0) nHa ypoBusx neranusanuu LOG 300, LOG400 — nogenena Ha 2 4acTtu: 10
YKIIOHOOOPA3YIOIIETro CJI0S M TOCJEe HEro. YKIOHOOpa3yrolmui CIION JOJKEH OBITh
MOJIPE3aH COOTBETCTBYIOIIUM YKIIOHOM BEPXJICIKAIIETO CJIOST KPOBIIU

MapkupoBKa rpyni 3JieMeHTOB KPOBJIH.

IIpu wmapkupoBke »snementoB [HUM, dopmupyronmx KpoBmwo, arpulyT
«ITopsinKOBBI HOMED B I'PYIINE» HE 3aNOJIHATD.

TpeGoBanus Kk mpoeMam JJIs1 IPOX0JA HH/KEHEPHBIX ceTel

B HapPYXHbBIX U BHYTPCHHHUX CTCHAX, KPOBJIC, I10JIaX U IICPCKPBITUAX TOJIKHBI OBITH
BBIITOJIHCHBI BCC HGO6XOI[I/IMBIG IIPOCMBI AJI IIPOXOAa HHIKCHCPHBIX CeTel.

[TpoeMsbl B cTeHax JyIsl MPOX0/1a MHKEHEPHBIX CETEH BBIOIHUTD B BUJE OTBEPCTHIA
B OTPKIAONINX KOHCTPYKIIUSIX, 0OTOOpaskeHue 3aaenku mpoema B LIUM nHe Tpebyercs.

MapkupoBKa rpyni 3JieMeHTOB IIPOEMOB JIJIfl IPOX0/1a MHKEHEPHBIX CeTeN.

[Ipu wmapkupoBke osmementoB [IUM, dopmupyromux mpoem, arpulyt
«ITopsiAKOBBIA HOMED B IPYIIIE» 3aMOJIHATH 00S13aTENbHO.
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3HadyeHue arpudyTta «Mapka rpynnsp, 3J€MEHTOB, (OPMUPYIOIIMX MPOEMBI AJIs
IpoxoJla WH)KEHEPHBIX CEeTeH, JODKHO COAEp)KaTh Ha3BaHue B  (Qopmare:
«IIpoem AxB i = H», rme A — Oonbimii rabapuT cedyeHus npoema B MM, B —
MEHBIIH radapuT B MM, H — BbICOTa yCTaHOBKHM MpoeMa, OTCYUTaHHAsI OT YPOBHS
POIUTENBCKOIO AJIEMEHTA JI0 HU3a IPoeMa B MM (11 IpOEMOB B nepekpoiTin H He
yKa3biBaeTcs); B ciywae mnpoema B BHJE KpyDIOro OTBepcTus B (¢opmare:
«IIpoem_@A h = H», rne A — auametp oTBepCcTHsI B MM (AJ11 IPOEMOB B IEPEKPHITUN
H ne yka3biBaeTcs).

He nonyckaercs ucnonb3oBaHue arpuOyra «Mapka rpynmned» € OJUHAKOBBIM
3HAUYEHUEM JUUIsI OTBEPCTUM HA PA3HBIX YPOBHSX.

TpeOoBanue Kk yepTexam

B pamkax paspaboranHoir [IUM nomkHbI OBITH MOJYYEHBI HYEPTEKH,
aCCOLIMATUBHO CBs3aHHbIE C dieMeHTamu [{1M.

Bce deprexu g0mKHBI peAcTaBisITh cyuHocTh [IUM B popuetaprom popmare
U pa3MeIIaThCsi Ha COOTBETCTRYIoMIE 0dopMiieHHBIX JIucTax.

B 3aBucuMOCTH OT ypoBHS NpPOpPa0OTKA MOMAEIU YEPTEKU JOTKHBI OBITH

MMpCaACTaBJICHDBI:

1. LOD 200: ITnan nepBoro staxa, riad TUIIOBOTO ATaXKa, MOMEPEUHBIN pazpe3
IO JIECTHUILIE.

Ha nmanax qomkHbI OBITH TPOCTABICHBI KOOPAMHAIIMOHHBIE OCH, Pa3Mephbl MEKITY
HUMH, JIMHEHKAa MPOJOJIBHBIX M MomepedyHbix pazMepoB uepe3 OKC mno mnmaHawm,
MOMEIIEHNUS C HOMEPOM M SKCIUIMKAIMEW K COOTBETCTBYIOUIUM ILJIaHAM JSTaKeu
acCOIMaTUBHO CBs3aHHOU ¢ [{1IM.

Ha paspe3ax nomxHBI OBITh MPOCTAaBIECHbl KOOPAWHALMOHHBIE OCH, pPa3Mephbl
MEXJy HUMH, JIMHEHKA BEPTUKAIbHBIX Pa3MEPOB U BBICOTHBIE OTHOCHUTEJIHHBIC
OTMETKH: JTaXeW, JECTHUYHBIX IUIOMAA0K, (YyHIAaMEHTOB, OKOH, BEpxa IBEpPEH,
BBICTYTAIOIINX JJIEMEHTOB (pacazoB, BBICTYMAIOIIMX JJIEMEHTOB HAJI3€MHOU U
MOJI3EMHOM YacTel; MOJDKHBI ObITh BBIBEACHBI (UIAKKM MHUPOTOB COCTaBa: MoJja,
KpoBiH, pacana.

2. LOD 300: ITnan mepBoro 3Taka, TUIaH TUIIOBOTO dTaXa, IIaH KPOBIIH, TIJIaH
packiaaky (pyHIaMEHTHBIX OJIOKOB, IJIaH PACKIAAKUA MEPEKPBITHI TEPBOTrO
ATa)a, MOMEPEUHbIN pa3pe3 Mo JECTHULIE.

TpeboBanus k miaaHam W paszpe3aMm Te ke, yTo Ha ypoBHe LOD 200, a Taxxe
JOTIOTHUTENBHO: CeIUUKAIHS OJIOKOB K TUTAHY PacKJIaaku (yHIaMEHTHBIX OJIOKOB
U crenupUKalUuio K MJIaHy PAcKIaJKd MEPEeKPHITHI MEePBOTO dTa)a, MOJKHBI OBITH
BBIBEJICHBI (PJIAKKM TMHPOTOB COCTaBa: Iojda, KpoOBIH, (acama, acCcOIUaTHBHO
CBsi3aHHbIE ¢ AneMmenTamu L{UM.
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3. LOD 400: Ilnan mepBoro sTaka, IIaH TUIIOBOTO ATa)ka, MOMEIICHHUS C
OTJEJKOM, TJIaH KPOBIH, IUTAH pacKJIagku (QyHIAaMEHTHBIX OJIOKOB, IJIaH
PAaCKJIaJIKu IEPEKPHITUH MIEPBOTO ITAXkKA, MOMEPEUYHBIN pa3pe3 MO JIECTHUIIE.

TpebGoBaHus K MJlaHaMm U pa3pe3aMm Te ke, uto Ha ypoBHe LOD 300, a Taxxe
JIOTIOJTHUTEIIBHO: BEIOMOCTh OTAEIKH IMOMEIICHUN I NEPBOrO 3Ta)a, BEAOMOCTH
IOJIOB HA OTAEIBHOM JIMCTE C 3CKM30M MUPOTa Mojia U HOMEPOM IOMENIEHUS 110 IIJIaHy;
BenoMocts okoH wim aBepei 1o BbiOOpy [aBHOro skcmepra (I'maBHBIN ASKCIIepT
peraMeHTUpyeT KaKyto BEIOMOCTh KOHKPETHO HEOOXOAUMO MOJIYYUTh B ICHh Hauaja
COPEBHOBAHUM /ISl KOHKPETHBIX MMOTOKOB M KOMaH] KOHKYPCaHTOB)

JlommyckaeTcsi HE MOAEIUPOBATh OTHAEJIKY TIOTOJIKOB W CTE€H OTAEIbHBIMU
anemeHnTamu L{IM.

2. CIEHUAJIBHBIE ITPABUJIA KOMIIETEHIIUU

2.1. JIn4HBIA HHCTPYMEHT KOHKYPCAHTA

Criucox MarepuanoB, 000pyIOBaHUS U MHCTPYMEHTOB, KOTOPbIE KOHKYPCAHT MOXKET
WJIN JOJDKEH MIPUBE3TH C COO0M Ha COpEBHOBaHUE. YKa3bIBae€TCs B CBOOOIHOM (opme.
OmnpeneneHHblil - Hy’KHO IPUBE3TH 000PYIOBAaHUE 110 CIHCKY;

Heonpenenenuslii - MOXHO TpPUBE3TH OOOpPYIOBaHHME IO CIHUCKY, KpOME
3alpenIeHHOTO.

HyneBoii - Henb3s HUYEro MPUBO3UTD.

HNHcTpymMeHTApHii KOHKYPCAHTA: HeonpeaeJIeHHbINH;

- Digital Toolbox: usb-nocutenr ¢ mmabmonom mpoekta st BIM-cucremsi.
bubnuoTexkn momyckaeTcs BKIIOUaTh B IMTA0JOH B BUJE CEMEHCTB/OMONMOTEK WIIH
coopok. IIpoctpanctBo 3D-Bupa/Momenu  maGioHa/MPOEKTa,  COAEp KAl
oubnmoreku B BIM-cucteme A0MIKHO OBITh TyCTHIM.

He pomyckaercss WCHOIB30BaHWE TOTOBBIX IUTArMHOB (KpOME IUIAarHHOB,
pa3pabOTaHHBIX BEHIOPOM)/CKPHUIITOB, HCIIOIb30BaHHE 3apaHee IMOATOTOBICHHBIX
(daiioB ManmupoBaHus, a TakKe IPaUKOB IJTAHWUPOBAHMUS.

2.2. MarepuaJjibl, 000py10BaHHe U MHCTPYMEHTBI, 3allpelIeHHbIC HA IJIOLIAIKe

- HE JIOMYCKaeTCsl UCIOJIb30BaHUE FOTOBBIX IIATMHOB;

- €/1a U HaIUTKY;

-JII00bIE ANEKTPOHHBIE YCTPONUCTBA JTUYHOTO MOIB30BAHUS MPU PabOTE ¢ KOHKYPCHBIM
3aJIaHUEM.
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2.3. Pe3yabTrar KOHKYPCHOIO 32/1aHUS HE OLIEHUBAETCS, €CJIH:

- pe3ynbTaT He MPEAOCTaBIeH B paMKaxX OTBEJIEHHOTO pabodero BpeMeHH paboThI 1O
MOTYJISIM;
- pe3ynbTrat pabotsl orcyTcTBYeT B CO/I.

2.4. Digital Toolbox

[Tocne nepenaun u ycranoBku Digital Toolbox oH «3akpbiBaeTcCs» (3allOMUHAETCS
CTPYKTypa, LETOCTHOCTh M coCTaB toolbox kak ¢ Toyku 3peHHs (HalaoB, TaKk U
BHYTPEHHETO COJIEP>KaAHUSA).

2.5. InckBanupuranus
Jlomyckaercst nucKBamupUKaIus:

1. KOHKYpCaHTOB, €Ciu OyJeT 3aJ0OKyMEHTHPOBaH (PaKT BBIMOIHEHUS KOHKYPCHOTO
3aJIaHAsI CTOPOHHUMH JIUIIAMU;

2. DKCIIEPTOB:

- €CJIA IKCIIEPTHI OYIyT 0O0CYXAaTh KOHKYPCHOE 3aJIaHHE BHE OTBEJICHHOTO BPEMCHH
TUIs1 0OCYXKIEHUS KOHKYPCHOTO 3a/IaHUS DKCIIEPTOB C YYaCTHUKAMM;

- eciIM He COONMIIaloT ATHUKY IIOBEICHHS Ha KOHKYPCHOE TIUIOMIAJIKE, DSTHUKY

KOMIIATpHOTa U OLCHUBAIOOICTO SKCIICPTA.

3. TIPUJIOKEHUSA
Ipuiaoxenue Nel Kpurepum oneHkn

Ipuinoxenune Ne2 MHCTPYyKIUA MO OXpaHe TPyIa M TeXHHKe 0e30MACHOCTH IO
koMmnereHuMu « Texnosioruu nuapopmanuoHHoro moxeauposanus BIM»

IHpuiaoxenue Ne3 TpeOoBaHusi K ypoBHIO IpopadoTku djieMentos [IUM
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