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IosicHUTENLHAA 3aNNCKA

AKTYaJIbHOCTh U3y4YeHUS] TUCHUILTHHBI

VYyebnas nucuurnianHa «KoMmbroTepHOE MPOEKTUPOBAHKWE U MOJEIHPOBA-
Hue» npodunusanun «TernorazocHa0XeHue, BEHTUIISIUS U OXpaHa BO3AYLIHO-
ro OacceiitHa» otHocuTcs kK Moayiio «IIporpamMmMmubie cpeacTBa U MHOpMaIu-
OHHBIE TEXHOJOTUU» TOCYJAPCTBEHHOTO KOMIIOHEHTa Y4EOHOro IJjlaHa Maru-
cTparypsl. Llenbio ocBoeHust yueOHOM nucuuiuivHbl « KoMmbroTepHOe MpOeKTH-
poBaHuEe U MojenupoBaHue» npodunusanun «TemnorazocHadxeHne, BEHTU -
Ms U OXpaHa BO3AYIIHOTO OacceifHay SBISIETCS MPUOOPETEeHHE MaruCTpPaHTOM
3HAHUM U YMEHUH, O3BOJISIONIUX UCIOJIb30BaTh TEXHOJIOTUN UHPOPMALIMOHHO-
ro MOJICIUPOBaHUs MpH npoektupoBanuu cucteM TI'B (BIM).

3anaun yueOHOM TUCIUIINHBIL:

IloaroroBka CreMAINCTOB, BJIAJCIOIIMX OCHOBHBIMU ITOJIOKCHUSMU WH-
¢dopmanmonnoro moaenuposanus (BIM); nzyuenue MeToioB co3anust HHPop-
ManmoHHoi mojnenu (BIM) u ucnosnbs3oBaHus ee 11l CO3AaHusl IPOSKTHOU J10-
KyMEHTAllK; MPAKTUYECKOE OCBOECHHE HCIOJIb30BaHUS MH(POPMAIIMOHHON MO-
nenu (BIM) ns cratnyeckoro pacdera; U3ydeHHE KOMITbIOTEPHBIX IPOrpaMM-
HBIX KOMILUIEKCOB JIJIsl CO3JaHusl MH()OPMAIMOHHOW MOJIENH U HCIIOJIb30BaHUS €€
B IIPOEKTHUPOBAHUH.

B pesynbrare uzydeHus IUCUMIUIMHBI MATUCTPAHT JTOJKEH:

3HATh OCHOBHBIE OINPEAEIICHUS U MOHATUS MHPOPMALMOHHOIO MOJEIUPO-
BAaHUA B

CTPOUTENBCTBE, MPUHIUIIBI UCIOIB30BAHNUS MH(POPMALIMOHHON MOJAENN Ha
BCEX ATanax *U3HEHHOTO LIUKJIa 00bEKTa CTPOUTEILCTBA U cucTeM TI'B.

YMETh CO3/1aBaTh UH()OPMAIIMOHHYIO MOJIENIb 00BEKTA CTPOUTENLCTBA, IKC-
MIOPTUPOBATh AHAJTUTUYECKYIO YACTh MOJENH B PACUETHBIE KOMIIJIEKCHI.

BJIAJIETh COBPEMEHHBIMH NPOTPAaMMHBIMM KOMIUIEKCAMH ISl CO3JIaHUS U
yIpaBJIeHHUs] THPOPMALIMOHHON MOJIETIBIO.

OVMK pazpaboran Ha ocHoBaHuu (OOpa3oBaTENbHOrO CTaHJApTa s
cneruanbHocTH 7-06-0732-01 «CTpoWTenbCcTBO» W TpeAHA3HAYCH  JIS
peanu3anuu TpeOOBaHMN Y4YEOHOW NPOrpamMMbl MO YYE€OHON JUCHUILIIMHE
«KommproTepHOE MPOCKTUPOBAHUE W MOJCIUPOBAHUE) IS CIICIUATILHOCTH /-
06-0732-01 «CtpoutennsctBo» (npodunuzanun «TemnorazocHa0XeHne, BEHTH-
JAUUS W OXpaHa Bo3ayImrHOro OacceitHay). DYMK pazpabotan B MHOJTHOM
COOTBETCTBHUHM C YTBEpPXKICHHOM Yy4eOHOW TmporpamMmMoil 1o y4eOHOU
JTUCITUTIIIMHE TOCYJTapCTBEHHOTO KOMITOHEHTa «KoMIbIoTEpHOE TIPOEKTHPOBA-
HUE U MOJICTTUPOBAHUEC.



Hean 9YMK:

- o0ecnieyeHre KaueCTBEHHOI0 METOJMYECKOr0 COMPOBOXKACHHS Ipolecca
oOyJeHus;

- opranu3anus 3 (HEeKTUBHON caMOCTOATENbHOM pabOThI CTYIEHTOB.

Conepxxanue u  ob6beM DOYMK  1OJHOCTBIO  COOTBETCTBYIOT
oOpa3oBaTeNbHBIM CTaHJIApTaM BBICIIEr0 OOpa3oBaHus crnenuaibHocTH 7-06-
0732-01 «CtpoutenbctBo» (mpodunusaiuu « TemiorazocHabXeHne, BEHTHIIS-
U U OXpaHa BO3AYLIHOTO OacceiiHa»), a Takke Y4eOHO-TIPOrpaMMHOM
JIOKyMEHTAIMU 00pa30BaTeIbHBIX MPOrpaMM BBICIIETO OO0pa30BaHUS.

Marepuan mnpencraBieH Ha TpeOyeMOM METOJIMYECKOM YPOBHE U
aJanTUPOBAaH K COBPEMEHHBIM 00pa30BaTEIbHBIM TEXHOJIOTHUSIM.

CTpyKTypa »3JIEKTPOHHOIO Y4e0HO-METOAUYECKOr0 KOMILIEKCA II0
aucuuIuinHe « KoMnbOTEepHOE NPOEKTUPOBAHUE U MOICJTHPOBAHHE):

Teopernuecknii  pasgen IYMK  comepkuT  marepuanbl s
TEOPETUYECKOr0 M3yYeHHUs]  y4yeOHOM  JUCHMIUIMHBI W TPEACTaBJICH
KOHCHEKTOM JIEKIIUH.

Ilpaktuuecknii  pasgen IDYMK  coxepxur  marepuanbl A
MPOBEICHUSI JIADOPATOPHBIX YYEOHBIX 3aHATUH B BUJE J1aOOPATOPHOTO
MpaKkTUKyMa.

Pazgen konrTposs 3Hanuit JYMK conmepxur Marepuansl Ui 3a4eTa,
MO3BOJISIIOIME  ONPENIETUTh COOTBETCTBUE pE3yJIbTATOB yueOHOI
NEeATEIbHOCTH  00yYaromuxcsi TpeOOBAaHUSIM  00pa30BaTENbHBIX CTAHJIAPTOB
BBICIIIETO oOpa3oBaHHUs 17§ y4eOHO-TPOrPAMMHOM  JOKYMEHTAIUH
00pa3oBaTeIbHBIX MIPOTrPaMM BBICILIETO OOPA30BaHUS.

BcenomoraresbHBIA  pa3aesa BKIOYAaeT — ydyeOHblE  MPOTPaMMBbI
YUPEKJICHUS BBICIIET0 oOpa3oBaHus MO ydeOHOW aucuuruimHe «KoMrbio-
TEPHOE TMPOEKTUPOBAHUE U MOJEIMPOBAHUE», CIHCOK OCHOBHOM u
JOTIOJITHUTENBHON JINTEPATYPBHI.

Pekomennanuu no opranuzauuu padotsl ¢ YMK:

- JIGKUMU TPOBOAATCS C HCIOJb30BAHUEM MEPCOHAIBLHOTO KOMIIbIOTEPA U
MYJIbTUMEIUNHOTO MPOEKTOPA;

- TIpU MOJTOTOBKE K 3a4eTy HUCMOJB3yeTCS KOHCHEKT JIEKLMM, TeXHUYe-
CKasi OCHOBHAs M BCIIOMOTaTelNbHas JTUTEPATYPA;

- nabopaTopHbIe 3aHATHUS IPOBOJSATCS c HCIIOJIb30BaHUEM
npenacraBieHHbIXx B OYMK meroauueckux yka3zaHui;

- 3a4eT MPOBOJUTCS B MHCBMEHHOM BHJE, BOIPOCHI JUIs  3ayera
MIPUBEJICHBI B pasjiesie KOHTPOJISI 3HAaHUH.



HEPEYEHb MATEPHUAJIOB B KOMIVIEKCE

I TEOPETUYECKUI PA3JIEJI
Tema 1 OcHoBHBIC naHHBIE 110 BIM
Tema 2 Tepmunsl BIM
Tema 3 OcHoBHbIC KOoHIenuu BIM
Tema 4 CucteMbl OTOIJICHUS] U BEHTUJISLIMKA B YMHBIX JIOMax
I IIPAKTUYECKUI PA3JIET
JlabopaTopHBII NPaKTUKYM
I PA3JIEJI KOHTPOJISI SHAHUN
Bomnpocsl k 3auety
IV BCIIOMOI' ATEJIBHBIN PA3JIE



I TEOPETUYECKUWMI PA3JEJ

TEMA 1 OCHOBHBIE JAHHBIE 110 BIM
1.1. Ilonstue BIM
1.2. Kpatkas ucropus BIM
1.3. Buger BIM
TEMA 2 TEPMHWHBI BIM
2.1. KonupoBanre/MOHUTOPUHT
2.2. TepMuH «KOMITOHEHT)
2.3. TepMHHBI «TTapaMETPbl KOMIOHEHTA, «aTPUOYTHI KOMIIOHEHTA,
«rpaduyecKue CBOMCTBA KOMIIOHEHTa
2.4. TepMuH «COOpKa»
2.5. Cocras uudpoBoii UHPOPMAITMOHHON MOACIIH
2.6. Paznenenmne KOMIOHEHTOB
TEMA 3 OCHOBHBIE KOHIIEITMN BIM
TEMA 4 CUCTEMbI OTOIVIEHU A 1 BEHTWJIALIMM B YMHBIX
JOMAX
4.1. PeiTUHTOBasi CUCTEMA OLEHKUA «3€JIEHOE CTPOUTEIHCTBOY
4.2. CnocoObl yBenuueHus 3QpheKTUBHOCTU paboThl cucTeM. CHIDKEHUE
Harpy30K Ha OTOTUICHUE U OXJIAXCHUE
4.3. TouHoe ompeiesieHre TUIIOPa3MEPOB 000PYAOBAHUS
4.4. IlocnenoBarenbHOCTh paboThl cucteM OBK
4.5. DkcrutyaTanus
4.6. BoITecHsIrOIIass BEHTWIISILIAS
4.7. Yupasinenue OBK
4.7.1. YpoBeHb ynpaBieHUs
4.7.2. KoHTpoIepbl CACTEMHOTO YPOBHSI JIM YPOBHS 3aHUs
4.7.3. KoHTpoiephl MOJIEBOTO YPOBHS

4.8. [Ipumepsl yMHBIX TexHOJOrui B cucreMax OBK



TEMA 1 OCHOBHBIE JJAHHBIE 11O BIM
1.1. llousitue BIM

BIM (Building Information Modeling miu Building Information Model) —
uH(GOPMAIIMOHHOE MOJIEIMPOBAHNE 3/IaHUSI WM MHPOPMAIIMOHHAS MOJIENb 3/1a-
Hus. UadopmaiimonHoe MoieIupoBaHue 3aHHsI — 3TO MOJXOA K BO3BEJCHHUIO,
OCHAILIEHNIO, 00ECTIEYEHUIO IKCILTYyaTallM U PEMOHTY 3[aHuA (K YIpaBJICHUIO
KU3HCHHBIM ITUKIJIOM 00BEKTa), KOTOPBIA MpearonaraeT coop ¥ KOMIUICKCHYIO
o0pabOTKy B Tmpolecce  NPOSKTUPOBAHHUA  BCEH  apXUTEKTYpHO-
KOHCTPYKTOPCKOM, TEXHOJIOTMYECKOM, SKOHOMUYECKOH U MHON MH(pOpPMaLUU O
3JaHUHA CO BCEMM €€ B3aUMOCBS3SIMU M 3aBUCUMOCTSIMHU, KOTJa 3[JaHUE U BCE,
YTO UMEET K HEMY OTHOIIECHHE, pacCMaTpUBaeTCAd Kak €IHHbIA 00bekT. BIM —
TO O0mMIl pecypc 3HaHUU st MHPopMaruu o0 o0BekTe, (opMuUpyrolEeM
HAJIeKHYIO OCHOBY JUIsl IPUHATHUS PEIICHUN B TE€YEHUE BCETO €r0 KU3HEHHOIO
LMKJIa: ONPENEIIEMOro KaKk CyIIECTBOBAaHNE C CAMOW paHHEH KOHLEILNH, Jajee
— 4yepe3 MPOEKTHUPOBAHUE M CTPOUTEIBCTBO, AKCILTyaTAllMI0 M IO €ro CHOcCA.
Haunbonee kpartkoe ompeaenenue ot Jerry Laiserin («otua» BIM): 3D
objectoriented AEC-specific CAD — tpexmepHo o0bekTHBIN AEC — crienmduy-
Heii CAD. B »tom onpenenennn AEC, Architecture, Engineering and
Construction — Apxwurekrypa, MmxkeHepusie cuctembl, Koncrpykuuu; CAD,
Computer Aided Design — CAIIP, Cuctema aBTOMaTH3MPOBAHHOTO TPOCKTHPO-
Banus). Mudopmarnmonnas moaens (MM) oObekra qoikHa ObITH HHTETPUPOBA-
Ha C €ro JIaHHBIMM U JOKYMEHTaMH Ha COOTBETCTBYIOIIEM 3Tare >KU3HEHHOTO
nukia (JKL). O6bexkToM MOXKET OBITH JH000E COOPYKEHHE, KOTOPOE NHBECTH-
IIUOHHO OOOCHOBBIBAETCSl, IIIAHUPYETCS K MOCTPOIKE, MPOEKTUPYETCSI, CTPOUT-
Csl, SKCIUTyaTUPYETCS U TEXHUYECKU OOCIYKUBAECTCs, MOAUPHULMPYETCS U pe-
KOHCTPYUPYETCS; BBIBOJAUTCS U3 SKCIUTyaTalluu, JEMOHTUPYETCS U YTHIU3UPY-
eTCsl, HalpuMep, MoJHAs UHPPACTPYKTYypHAsT CETh, TEXHOJIOTMYECKasi yCTaHOB-
Ka, 31aHKe, mocce, Kopadib, CaMOJIeT.

Takum 00pa3oM, MOXKHO BBIICIIUTH TPU OCHOBHBIX DJIEMEHTA, XapaKTepHU-
sytomnx BIM — enunas 3D wmopenb, mapamerpuueckas monenb u AEC
(Architecture, Engineering and Construction) - cnenuduxa. Crangaptasiii CAD
0 YMOJYaHUIO JIBYXMepeH, 2,5 u 3D Mozaenu B HEM OOBIYHO IMOJIyYaroTCs IMy-
TeM MpeoOpa3oBaHMii W3 TIEPBOHAYAILHOTO, Oojee O€MHOro B MH(POPMAIIUOH-
HOM 1uiane, 2D yeptexa. BIM Tpexmepen m3HavanbHO. bosiee Toro, oH mpen-
CTaBJsIET coOoi eanHyro 3D momens 37aHUsT CO BCeMHU HEOOXOIUMBIMU CBOM-
CTBAaMHU W MapaMeTpaMu BXOJAIIUX B MOAENb 00bekTOB. Bece HeoOxoaumbie B
JTanbHENIIe paboTe YEPTEKU M CXEMbI TEHEPUPYIOTCS U3 ITOU MOJICTH «HA Jie-
Ty», TO €CTh HET OTJEIBHOIO IJIaHA WJIM pa3pe3a, OHU CTAHOBSITCS JIUIIb OT-
JeNbHBIMU TIPEACTABICHUSIMU MOJIEIH, ONpPENeNIeHHbIMU Mojb3oBareneM. [lo-
TOMY €CJId KaKMM-TO YYaCTHHUKOM IIpoliecca (Hampumep, NpOEKTUPOBIIMKOM)
BHOCSATCA M3MEHEHHS B MOJEINlb, TO BCE OHM aBTOMATHYECKH OTPAXKAIOTCA BO
BCEX €€ MPEJICTABIICHUSAX — IJIaHAX, CXEMaX, CielUPUKaLUIX, pacueTax 1 T.[.



1.2. Kparkas ucropusi BIM

Tepmun «uHbOpMaIIMOHHAS MOJIENbY MOSBUIICS B CEPEIMHE MPOILIOTO Be-
ka. Ero aBropom cuutaror Yaka Mctmana (monHoe umst Yapns3z M. MctMdH —
Charles M.Eastman, Chuck Eastman), npenonasarens B Komnemkax Apxurex-
Typsl 1 HpopmaTiku B TexHoIornueckoM HHCTUTYTE mrara Jxopmkus). [1o-
BUJIMMOMY, BIIEpBBIE 3TOT TEPMHUH yNOMHHAeTcs B ero myosukanuu. B CIIA
Yak McTMAH cUMTaEeTCsl TUOHEPOM KOMITBIOTEPHOIO APXUTEKTYPHOIO MPOEKTHU-
poBanus (Architecture, Engineering and Construction Computer-Aided Design,
AEC CAD) u uccnenoBanuii B 3D, TBEpAOTEIbHOM U TapaMETPUUECKOM MOJIE-
JMPOBAHUH.

K xonny 1980-x koHuenuusa nojiyuuia pazsutue u B EBporne. [Tocie atoro
u3 anriuiickoro (Product Information Model) u amepuxanckoro (Building
Product Model) oGpazoBaincs coBpemenHbli TepMuH «Building information
modeling». Bnepseie ero mcnonp3oBan coTpyaHuk Bentley Systems anrnmya-
HuH Pob6ept Diimr (Robert Aish).

B 1986 rony oH chopmyaupoBall OCHOBHbIE TTPUHIIUIIBI HOBOTO MOIXO/A.
OcHOBHas uaesd YYEHOro 3aKioyanach B TOM, YTOObI aBTOMAaTHU3UPOBATH MPO-
LIECC CO3/1aHusl CTPOUTENbHBIX MakeToB. Bcs HeoOxomumas uHpopMmanus,
BKJItOUYasi CMETHI, 0a3bl JAaHHBIX, BPEMEHHbBIE PacyeThl, COEIUHIIIACH BOCIUHO B
OJTHOM KOMIBIOTEpHOHN 3D Mozenn: TpeXMEpHOE MOJEIMPOBAHNE, aBTOMaTHYe-
CKO€ IOJIyuYE€HHUE YepTeKel, NHTEIUIEKTyallbHasl apaMeTpu3alusi 00beKTOB, CO-
OTBETCTBYIOIINE 00bEeKTaM 0a3bl JaHHBIX, paclpeesieHue Iporecca CTPOUTENb-
CTBa IO BPEMEHHBIM 3TaraM H T.J. JTO OblIa MepBasi MOMbITKA BHEAPEHUS CHU-
crembl BIM moaenupoBanus 31aHUM B MUPOBYIO apXUTEKTYPHO-CTPOUTEIBHYIO
NEATEIbHOCTb.

[lepByto oOkaTKy Teopus Diillla MOJy4YnsIa NMPU PEeKOHCTPYKIMU «Tepmu-
Hana 3» JjoHmoHckoro Xutpoy. C Hauwama 2000-x romoB tepmun Building
Information Model nosiBuiics B mpodeccroHanbHOM JIEKCUKOHE Pa3padOTYUKOB
crpoutensHoro [10. Beckope KoHLenus craja U3BeCTHA HE TOJBKO Mpodeccu-
OHajlaM, HO W BJIACTSIM, CHAENaBIIUM ucnojib3oBaHue BIM B psine ctpaH 00s13a-
TEJIbHBIM. JTO NPOM30LUIO BO MHOIOM OJjlarojapsi CTapaHusiM KOMIIaHUH
Autodesk, kyna neperen .

C 2002 r. CAD-nporpamMmMHbI€ TPOIYKTHl HAYMHAOT OPUEHTUPOBATHCS Ha
BIM, 4to cTano BO3MOXHBIM MpU NapameTpu3aluu OOBEKTOB U MPUMEHEHUU
O00BEKTHOOPUEHTPOBAHHOTO MOJIX0/1a, IEPEHECEHHOTO U3 TPOrPAMMHUPOBAHHUS.

C 2004 r. npoucxoauio AaibHEHIIee pa3BUTHE MPOTPaMMHOTO obecrede-
HUS, BBIpAXAIOIeecs B CO3/IaHUM B3aMMOJICUCTBHS MEXKIY y4aCTHUKaMH IMpO-
1ecca npoekrtuposanus. [amee passurue BIM mpoucxoaur B CTOPOHY yBeEJIU-
yeHUs! (DYHKIIMOHAIbHOCTH, MCIOJb30BaHUs OOJAYHBIX TEXHOJOTUW, WHTErpa-
MU C MHTEJUICKTYaJbHBIMU TEXHOJOTHSIMU: «YMHBIM nom» (Smart Homes),
«UnTtepuer Bemei» (Internet of Things, 10T), «/lomosHeHHas peasbHOCTHY
(Augmented Reality, AR).



1.3. Buasl BIM

Bungsr BIM:

1. AIM (Architectural information model) — apxurexkrypuas M.

2. SIM (Structural information model) — crpykrypras M.

3. FIM (Facility in formation model) — UM o0bekTa, OOBIYHO HCIIOIB3YET-
cs1 kak obiree nmoustue UM mo6oro oobekTa.

4, BSIM (Building services information model) — UM wuHXeHEpHBIX CH-
CTEM 3[]aHUs1, KOTOpas OOBIYHO BKJIIOYAET B CEOSl MHXKCHEPHYIO TEXHUKY, JJICK-
TPOTEXHUKY, CAHTEXHUKY U CUCTEMBI ynpaBiieHusd MUKpokimMaroM (MEP), ko-
TOpBIE Jlajiee MOTYT MOAPa3IeNATHCS HA CIAEAYIOIIUE:

o Jlunuu cBs3u, Tenedonnl u UT-cetu (UKT)

e DHEpProcHa0KeHUe — Ia3, EKTPOIHEPTUsI U BO30OHOBIISIEMbIE HCTOUHHU-
KU DHEPruu

e DcKaJaTopbl ¥ JTUQPTHI

e [IpoTrBONIOKAPHBIE CUCTEMBI

e OToruieHne, BEHTWISAUMA U KoHauuuonuposanue Bo3ayxa (OBK, HVAC
-Heating, Ventilation, & Air Conditioning)

e Monnuesamura HU3KOBOJIBTHBIE CUCTEMBI, PACIIPEACIUTEIbHbIE IUTHI U
pacIpenenuTeNbHbIE YCTPONCTBA

e EcTecTBEHHOE OCBEILEHUE U UCKYCCTBEHHOE OCBEIIEHHE, a Takxke (paca-
IIBI 3aHUN

e CucTtembl 0€30MaCHOCTH U CUTHAJIU3ALUH

e BopgocHabxeHue, BOJOOTBEIECHUE U BOJOMPOBOJ] BrIM (Bridge
information model) — UM mocToB.

B nacrtosmee Bpemst Bo mHorux ctpanax mupa (CHIA, BenukoOpuranus,
@pannus, ctpansl CesepHoit EBponbl, Cunranyp, IOxnas Kopes, Kuraii u 1p.)
B CTPOUTEIBCTBE AKTUBHO BHEIPSIIOTCS TEXHOJIOTMU MHMOPMAIMOHHOTO MOJIE-
aupoBanus. Macmitab BHenapenuss BIM B ykazaHHBIX CTpaHax OOBSICHSETCS,
IIPEXKJIE BCETrO, BHINOJIAMH OT IPUMEHEHMS 3TOM TEXHOJOTUU. DTH BBITOJbI IPU-
oOpeTaroTcs Ha Pa3jIMYHbIX dTarax peaju3aliy IPOeKTa U Pa3IuYHbIX YPOBHIX
(Ha ypoBHE OTAEJIbHOTO NPEANPUATHS, OTPACIU U TOCYAapCTBa B LIEJIOM).

Pesynprarel npumenenuss BIM mposiBIstOTCA B BUIIE BBICOKOIO KayecTBa
MIPOCKTHOM JOKYMEHTAIIMH, XpaHeHUs WHGOpPMAIMU B €MHOM WH(OpMAIMOH-
HOM pecypce, yaydlleHuss HHPOPMalMOHHOTO 0OMEHA W B3aUMOJIECHCTBUS pa3-
JIMYHBIX YYaCTHUKOB MHBECTULHOHHO-CTPOUTEIBHBIX MPOEKTOB, CHUKECHHUS 3a-
TpaT Ha TAre CTPOUTENBCTBA U T.J. Bce 3TO NPUBOAUT M K MOBBIIIEHUIO DKOHO-
MUYECKOM 3PPEKTUBHOCTH pealli3alii MPOEKTOB CTPOUTENHCTBA 3AaHUI U CO-
OpY>KEHHI, B TOM YHCJI€ CHUKEHUIO CE0ECTOMMOCTH.

B cuny Hanuuus npeuMyniecTs oT ucnoib3oanus BIM Ha rocynapcTseH-
HOM YPOBHE B Psiie CTpaH yCTaHOBJIEHBI YCIOBUA MO 00s13aT€IbHOMY IPUMEHE-
HUIO YKa3aHHBIX TEXHOJIOTUH MPU NPOEKTUPOBAHUU U CTPOUTENHCTBE OOBEKTOB
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3a CUET CPEJCTB rocyaapcTBeHHoro Owomxeta. [lomobHbie TpeboBaHUs MOCTE-
IIEHHO BBOJWJIMCH rocyaapcTBeHHbIMH 3akazunkamu B CIIIA c¢ 2003 roga, a B
psane ctpan EBponibl 1 A3uu — ¢ 2007 roga. B 2011 rogy o HOBOM cTpaTeruu B
00JIaCTH CTPOUTENHCTBA, OPUEHTUPOBAHHOW HA JOCTHXKEHHE KOHKYPEHTHBIX
PEeUMYIIECTB HA MUPOBOM apeHe, 00bsiBuiIa BenukoOpurtanus. B pamkax ctpa-
TErUU peain3yercs MporpaMma INepexoja Ha TEXHOJOTUU HH(OPMAIMOHHOTO
MojenMpoBaHusi. B pamkax mporpamMmbl ObLI OATOTOBIIEH MEpPEX0]l Ha 00s13a-
TeJIbHOE MPUMEHEHUE JaHHBIX TexHoyoruil ¢ ampens 2016 roga nias Bcex ¢u-
HAHCUPYEMBbIX U3 OOJIKETa MPOEKTOB, B TOM YKCIIe HOBOTO CTPOUTENLCTBA, pe-
KOHCTPYKIUH, KanutainbHoro pemonta. B 2012 roxy 8 CILIA 6onee 70% yuact-
HUKOB CTPOMTEIILHOTO PbIHKA 3asBHJIM 00 MCIIOJIb30BAHUU TEXHOJOTUN MHDOP-
MallMOHHOTO MOJIETUPOBAHUS B CBOMX IMPOEKTaxX (MaHHbIe kommaHuu Mc Graw
Hill Construction), B Benukoopuranuu B 2016 roxy — 54% (o nanaeim NBS,
National BIM Report). [lo gaHHBIM CHHIamypcKOro TroOCYJIapCTBEHHOTO
arenrctBa no crpoutenscTBy (BCA, Building & Construction Authority), ¢
2015 rona 6osee 80% BCEX CTPOUTEIBHBIX MPOEKTOB BBIMOIHIETCS UCKIIOYH-
TelbHO ¢ npuMeHeHneM BIM-texnonoruii. K Hactosimemy mMomMeHTy Bce 0e3
UCKJIFOYEHUS MTPOEKTHBIE OpraHu3auu U okojo 70% CTpOUTENbHBIX MOAPSIIH-
koB Cunramypa npuMeHsitor BIM Ha cBOMX IpOEKTax.

B stuBape 2014 roga ObUTH BHECEHBI MOMPABKU B €BPOIEUCKYIO JIUPEKTUBY
0 rOC3aKyllKax, I'Jie BCEM CTpaHaMm EBpOCor03a /1S MOBBILIEHUS IPO3PAYHOCTH U
3} (HEeKTUBHOCTH PacCXOAOBaHUSA OIOKETHBIX CPEJICTB OBUIO PEKOMEHIOBAHO
NPUMEHSTH NEKTPOHHBIE (hOpMBbI padboThI, BKItoUatonue BIM B ctpoutenbcTBe.
B nacrosiee BpeMs opranvuzoBaHa U (puHaHcupyeTcs EBpokomuccueit pabouast
rpynna no BIM (EU BIM Task Group) u3 mpeacraBUTenell roc3aka3uyuKOB
cTpaH, Bxoasmux B EBpocoro3. Llenbto paboThl rpymnmbl sSBIAsSETCS BbIpaOOTKA
oOmmx st Bcex crpaH EBpocoro3a mpaBuil MIIaHUPOBAHUS U pealn3aluu roc-
3aKa30B HA MPOEKTHBIE U CTPOUTENBHBIE ToApsAbl. Ceiuac moa tepmuaoM BIM
NOHUMAIOT UHPopMaHoHHOEe MonaenupoBanue 3aaHui (Building Informational
Modeling, BIM), kotopoe, B CBOIO ouepe/ib, MPEACTABIIAET COOOM Mpoiecc pas-
paboTku uHpopmarmonHor moaenu 3nanud (Building Informational Model, co-
KkpauieHHo Takxe BIM) Ha cTtaausx xu3HeHHOro uukia. MupopmannonHoe mo-
JEUPOBAHUE BBITIOIHAETCS HAa KaXJA0W CTauu, HAYMHasi ¢ 0OOCHOBAHUS U IJIa-
HUPOBAHUS CTPOUTENLCTBA. [IpH 3TOM Kak pe3ysbTar Ha KaXKI0W CTaAuM co3/a-
eTcsi UHPOpPMallMOHHAsE MOJI€NIb, COOTBETCTBYIOIIAS TaHHOW CTAJIUU >KU3HU 37a-
HUs. B npuHnune, B 3TON MOJENIN COACPKUTCS BeCh 00beM coOpaHHOM UHGOP-
Malluy MO 3[aHui0. {7 3TOro MHCTpyMEHTapuil XpaHeHus U oOpabOTKU WH-
dbopman Ipu MOJIETUPOBAHUM JAOJKEH 00ecTieunBaTh yIOOHBIN TOCTYN K HEH
OTPEETICHHOr0 Ha JaHHOW CTaauu KpyTa JIMIl U HEe3aTPYyAHUTEIbHOE U3BJICUE-
HUE U3 HEEe BHIIICYIIOMSHYThIMH JIMLIAMUA TPEOYEMbIX CBEACHUI
BEPHYTHCS K OTJIABICHUIO




TEMA 2 TEPMHUHbI BIM

PacmmudpoBka psga TepmuHOB, oTHocsmuxcs: K Bugam BIM (AIM; SIM;
FIM; BSIM, BrIM), npuBezaena Bsiiie. Huke npuBeneHbl NOSICHEHUS K aHTJIM -
ckuM abOpeBruaTypam mo HHOOPMAITMOHHOMY MOJEITHUPOBAHUIO, UCTIOIb3YEMbIM
nanee B TEKCTe, U BooO1ie B chepe BIM.

e ERP (Enterprise Resource Planning, mnanupoBanue pecypcoB Mpeanpusi-
TUS) — OpraHU3alls U UHTETpalus Mexay coOol Bcex (MaKCHUMAaJIbHOTO KOJIU-
4YecTBa) MPOLECCOB MPEANPUATHS, HAMpaBICHHAS Ha CHIDKEHUE H3JIECPKEK U
HEPropecypcocOepekeHue.

e IFC (Industry Foundation Classes) — oTkpeIThIii popmaTr oOMeHa JaHHBI-
MU B cTpouTensHoi obnactu u BIM, pazpabortannsiit buildingSMART.

e bSDD (buildingSMART Data Dictionary, IFD — International Framework
for Dictionaries) — cioBapp manubix buildingSMART, cranmapT TepMHUHOJIOTHH.
OcuHoBy oubmuoreku IFD cocTaBnsitoT MeXIyHapOAHBIE OTKPBITHIE CTAHIAPTHI,
pazpabdorannsie ISO (B ocHoBHOM ISO 12006-3:2007). IFD 6ubnuoreka — oauH
13 OCHOBHBIX KOMIOHEHTOB TexHoJioruu buildingSMART.

e IDM(Information Delivery Manual) — crangapt buildingSMART, pa3pa-
OOTaHHBIN IS MOAAEPKKHA METOJIOJIOTUN (PUKCAIMH M OMUCAHUS TPOIECCOB H
WH()OPMAITMOHHBIX TIOTOKOB B TEUEHHUE YKU3HEHHOTO ITUKJIA COOPYKCHHSI.

¢ iBIM (Integrated BIM) — unrterpupoBannsiii BIM, moiHOCTEIO MHTETpU-
pOBaHHBIC JIaHHBIE U MHTETPUPOBAHHBIN MPOIECC HA BCEM >KU3HEHHOM ITUKJIIE
coopykeHust. COOTBETCTBYET TPETHEMY YPOBHIO 3pEJIOCTH

e CPIC (Construction Project Information Committee) — koHcy/IbTaTHBHAS
IpyIIa MPEACTABUTENIEN KPYIHBIX YYACTHHUKOB CTPOUTENBHOW MHAyCTpuu Be-
JTUKOOpUTAHUH, KOTOpasi 00ecreYnBaeT pacpoCTPaHEHHE HAMTYYIINX MPAKTUK
B c(hepe CTPOUTENHCTBA.

e O-O (OOAD - Object-oriented Analysis and Design) — oObIuHast B mpo-
IrpaMMHPOBAHUHU MPAKTUKA 00 bEKTHO-OPUEHTHPOBAHHOTO MOAX0a MPU aHAIIN3Ee
¥ KOHCTPYUPOBAHHUH CUCTEMBI, IPUIIOKEHUS, OM3HEC-TIpoLiecca U T.1.

e LOD (Level of Detail (UK) — LOD1/2/3/4/5) — ypoBeHb neTanu3ainuu,
ATO TIpUEM MpeAcTaBieHUs rpaduyeckoi mHOpMalKMK, Korga OOBEKT UMEET
HECKOJIbKO YPOBHEW MpEJCTaBICHUS, OT CaMOro rpyooro 10 MakCUMalbHO TO-
JPOOHOTO M PEATUCTHIHOTO.

e Level of Development (US) — LOD100/../500) — ypoBeHb mpopabOTKH,
IpUIET Ha CMEHY TEPMUHY «ypOBEHb JACTalU3alliu», COTIACHO MOCIIeTHEH
cunenudukaun crangaptoB (AIAE203-2013 Building Information Modeling
and Digital Data Exhibit u AIA Contract Document G202-2013 Building
Information Modeling Protocol Form) LOD onpezenseT MUHUMAIBHBIA 00beM
TCOMETPUYCCKUX, TPOCTPAHCTBEHHBIX, AaHAIMTUYECKUX U JIPYTUX JAHHBIX 00B-
eKkTa WH()OPMAIMOHHOW MOJENH, KOTOpPBIE TOCTATOYHBI JII HMCIIOTH30BAHMUS
IporpaMMHbIMU MOyIsiMU BIM Ha 3TOM ypoBHE neTanu3anuu.
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2.1. KonnpoBanue/MOHUTOPUHT

Korma Hajx mpoeKTOM COBMECTHO pabOTarOT HECKOJBKO Ipymil, 3P(EeKTHB-
HbIi MOHUTOPHUHT W KOOPJMHAIMS MOTYT MOMOYb B COKpAIICHHH KOJIMYECTBA
omnOOK ®  Joporocrosmmx — mepenenok.  Huctpyment — "Kommpona-
HUe/MOHUTOPUHT" MO3BOJIIET 00CCTICUNTh Mepeaady nHpopManuu 00 U3MeHe-
HUSIX B MPOEKTE IpyruM padounm rpymnmnam. KommpoBaHHEe/MOHUTOPUHT HC-
MOJIb3YETCSl, €CITU:

® APXUTEKTOPHI, CICHUAIUCTHI MO HECYIIUM KOHCTPYKIUSIM U UHXKEHEPHI
paboTaroT ¢ MporpaMMHbIM obecriedeHueM Revit;

® KaXAYyI0 pabouyro Tpynmy cieayeT MHGOPMUPOBATH 00 M3MEHEHUSIX B
YPOBHSIX, CETKaX U APYTUX JIEMEHTAX;

e rpynnsl OyayT GOpMHpPOBaTH CBsI3U (HalijoB MpOEKTa sl pabOThl HaJ
OJIHUM U TEM K€ MTPOEKTOM 3/1aHUS;

e Kaxaas pabouas rpymma paboTaeT ¢ COOCTBEHHOHM penakuueit (Qaitia
MPOEKTa U MCIOJIb3YyeT TMporpamMmy Revit nis pa3paOOTKM KOHCTPYKTHBHBIX
PELICHU, OTHOCSIIMXCA K CBOEMY pa3Jeiy MPOEKTa;

e Bce (pailyibl MpOeKTa 34aHUs CBSA3AHbBI IPYT C APYTOM C ILIEJIbI0 obecneye-
HUSL COBMECTHOIO J1OCTyINa K MH(GOpMaluu 00 U3MEHEHUSIX B OTCIEKHBAECMBIX
JJIEMEHTAaX MPOEKTA.

Huxe npuBeneH npumep 1nogo0HOro npouecca.

e APXUTEKTOP IPOCKTUPYET apXUTEKTYPHYIO MOJENb.

e [H:KEeHEP-CTPOUTEND CO3JAET IYCTOM MPOEKT HECYIIUX KOHCTPYKUHWA U
ucrnosibdyer uHCTpyMeHT "KommpoBanue/MoOHUTOpUHT" Jii  KONMPOBAHUSA
YPOBHEN U CETOK M3 CBA3aHHOM apXUTEKTYPHOW MOJIENIM, HA OCHOBE KOTOPBIX
OyAyT NPOEKTUPOBATHCS HECYIIUE KOHCTPYKITUH.

o ApxutekTop GOpMUPYET CBSA3b MOJENIN HECYUIUX KOHCTPYKLHH C apXHu-
TEKTYPHBIM IPOEKTOM JJIs1 OTCJICKUBAHUS YPOBHEHN U CETOK.

e Eciu oMH y4acTHUK MPOEKTHOM TPYIMIbl (ApXUTEKTOP WU HUHXKEHEP-
CTPOMTENb) B KaKOH-TMOO MOMEHT MEpeMelaeT WM H3MEHSET YpOBEHb WM
CEeTKY, APYroil y4acCTHUK MOTy4aeT yBeAOMICHHE 00 3TOM U3MEHEHHUHU.

e H)XeHep-MeXaHUK co3aaeT mycTol npoekT cucteM OBK u ucnons3yer
uHcTpyMeHT "KonupoBanue/MOHUTOPUHT" 1711 KONIMPOBAaHUSI YPOBHEW U3 CBS-
3aHHOW APXUTEKTYPHOW MOJIENH, HA OCHOBE KOTOPBIX OYIyT MPOEKTHPOBATHCS
MEXaHUYECKHUE KOHCTPYKIIUH.

e Ecnu apXuTeKTop B KakoH-1MOO MOMEHT IepeMenlaeT Wi H3MEHSET
YPOBEHb, HH)KEHEP-MEXaHHK MOJIy4YaeT yBeJOMIICHHE 00 3TOM U3MEHEHUHU.

HNuctpyment "KomupoBanue/MOHUTOPUHT" WCIONB3YETCS NJIT OTCIICKHU-
BaHUS U3MEHEHUU B RJIEMEHTAax CJIEIYIOIINX THUIIOB: YPOBHU, CETKU, KOJOHHBI
(HEe HAKJIOHHBIC), CTEHBI, IEPEKPHITHS, TTpoeMbl, ipudopsl MEP. MoxHO 3a1aTh,
CJIEIyeT JIU OTCJIEKUBATh MPU MOHUTOPUHIE CTEH MPOEMBI, B TOM UYHCIIE ABEP-
HbIE M OKOHHBIE MPOEMBI, a MPU MOHUTOPUHIE TMEPEKPHITUNA — BCTABJICHHBIC
OOBEKTHI ¥ MPOEMBI B MEPEKPBITUSIX, TAKNE KaK IAXTHI.
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Huctpyment "KonupoBanue/MoHUTOpUHT" HE mpeaHa3HAUYEH i paboTh
C HAKJOHHBIMU KOJIOHHAMH, KOHTEKCTHBIMHU >JIEMEHTaMH, BapUaHTaMH KOH-
CTPYKIIMI, C MO3TANHBIM paclipesiesienueM B mpoekte. Ecnu Tpebyercs obecrie-
YUTh MPEJICTABIICHNE KOHTEKCTHBIX 3JIEMEHTOB U3 CBSI3aHHOW MOJENH, He00XO-
JTUMO BBITIOJIHUTH KOMTUPOBAHUE B OJJHOM MPOEKTE U BCTaBKY B JPYIOM IPOEKTE
(cm. paznen KonupoBaHue 371IEMEHTOB U3 CBSI3aHHON MOJIETN).

[Ipu ucnonb3oBanuu uHcTpymMeHTa "KonupoBanue/MoHUTOpUHT" ISl KO-
MUPOBAHUS AJEMEHTa W3 CBA3AHHOW MOJENM B TEKYIIMH MPOEKT 3HAUYEHHUIO
cBoiicTBa "Craaus" sl TEKYIIETo BUA MpUCBanBaeTcsl CBOMCTBO "Craaus BO3-
BeJleHUA" Mg Komupyemoro sieMeHTa. OH He HaclenyeT CTaJlhi0, Ha3Ha4yeH-
HYIO UICXOJHOMY 3JIEMEHTY B CBsiz3aHHOW Moaenu. Jiist cBorictBa "Craausa cHoca'
ycTaHaBiIHMBaeTcs 3HaueHue "Her".

[Ipu coBmecTHON pabOTE HMHKEHEPOB-MEXAaHUKOB U aApXUTEKTOPOB HaJ
MPOEKTOM BO MHOTHX CIy4asX apXWTEKTOp CHadalla CO3J4aeT MOJENb 3/IaHMS,
yKa3biBas TpeOyeMoe MECTOMNO0KEHHE MPUOOPOB. 3aTeM UHKEHEPhI-MEXaHUKHU
N00aBJISIOT B MPOEKT JIOMOJHUTEIBHBIC DJIEMEHTBl — COCAMHUTEINHU, TPYObI, Ka-
oenu u T. 1. J{71s1 mosrydenust TouHOM HH(pOpMauu 00 apXUTEKTYPHOU MOJIEITH U
€€ TEeKYIIUX OOHOBJICHUSX MH)KCHEP-MEXaHUK MOXKET CBA3aTh APXUTEKTYPHYIO
MOJIEJIb C MIPOEKTOM, U C MOMOIIbI0 HHCTpyMeHTa "KonupoBanue/Mounutopunr"
ckonupoBath npudopsl B mpoekT MEP. Korga apxutekrop no6asiusier, yaauisieT
WM U3MEHSET NPUOOPHI, HHKEHEP-MEXaHHUK TMOIy4YaeT yBeJAOMIIEHUE 00 u3Me-
HeHusix u3 Revit MEP. Ilocie 3Toro oH MOeT COOTBETCTBYIOIIMM 00pa3oM 00-
HOBUTH NpoeKkT MEP.

2.2. TepMHH «KOMIIOHEHT»

KoMIoHeHT mpencraBisieT 3JeMEHT, LU(POBOM aHajaor (U3NYECKOTOo
CTPOUTENBLHOTO 3JIEMEHTA, KOTOPBIA MCHOJB3YETCs MPU MOCTPOSHUHU LUPPOBOIL
nH(OPMAITMOHHONW MoJieTn 00bekTa. B pasHbIX mporpaMMHbBIX TIaThOpMaMu
TEXHOJIOTMH MHPOPMAIIMOHHOTO MOJEIMPOBAHHSI KOMIIOHEHThI Ha3bIBAIOTCS 110-
paznomy. B ArchiCAD BIM nsiemeHTBI Cpelibl MPOSKTUPOBAHUS Pa3JICISIOTCS
Ha: CUCTEMHBIE DJIEMEHTHI (aJITOPUTM U MPUHILMIBI pa0OThl KOTOPHIX M3HAYAIb-
HO «BLIUT» B OOBEKTHBIA KOJ CaMOM MpPOTrpaMMBbl, HAIPUMED, CTEHBI, IEPEKPHI-
THUSI, KOJIOHHBI, OAaJIKU U T. 1), PYHKIHOHAI KOTOPBIX MOXKET PACIIMPSTHCSA 3a
CUET BJIO)KEHHBIX CO3/1aBA€MbIX CAMUM IOJIb30BATEIEM JIOMOJHUTEIBHBIX 3 CM.
n. 3.1.15 CII 331.1325800.2017 4 cm. nm. 3.5 CII 328.1325800.2017 8 uacreii
(manpumep, npodusnei) U TONOJHUTEIBHBIX CO3J]aBAa€MbIX CBOMCTB M KJIACCH-
buxaTopoB; OMOIUOTEUHBIE DJIEMEHThI, KOTOPBIE B CBOIO OUEPEIb Pa3ICIISIIOTCS
Ha: - CUCTeMHbIE (OKHA, IBEPH, JIFOKH U T.JI.). - IOJIb30BATENbCKUE (KOTOPHIE CO-
3/1aeT caM I0Jb30BaTeb, HAIPUMEP, OKHA CIOKHOU (DOPMBI) WU TE, KOTOPHIE
MOKET BCTaBUTh BHYTPh CYIIECTBYIOIIMX CHUCTEMHBIX OMOJMOTEUHBIX 3JIEMEH-
TOB (HampuMmep, pydka JBEpH, IOJIOTHA W T.O). BHUOIMOTEYHBIE 3JIEMEHTHI
ArchiCAD co3naroTcs HENOCpPEJACTBEHHO B Cpejie MPOrpaMMbl IyTeM 00BEMHO-
MPOCTPAHCTBEHHOI'O MOJIEIMPOBAHUSA U MPUCBOCHUS JIFOOBIX CBOMCTB, JUOO C
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ucrosib3oBanueM nporpammHoro s3eika  GDL  (Geometric  Description
Language) Ha OCHOBE CHUCTEMHBIX MOJTUIIOB, OMPEACIISIIONIMX WX IOBEICHUE.
bubnmuoreunsie snementel B ARCHICAD mnoarpyxatorcst BHYTph paboyero
daiina 1 MOTYT XpPaHUTHCS:

- BO BJIO’KCHHOM OMOIMOTEKE (T.€. BHYTPH caMoro (aiija mpoeKTa);

- B OUONIMOTEKE, MOATPYKAEMOM U3 YKa3aHHOM MarKky Ha JUCKE;

- B bubmmoreke BIMcloud, koTopas 3arpyskaeTcst ¢ cepBepa.

Takke B MPOEKTE MOTYT MOSBIATHCS «CIELUATBHBIE KOMIIOHEHTBI», KOTO-
pble TPEJCTaBISAIOT COCTaBHbIE YACTH OMOJMOTEYHBIX HIIEMEHTOB. Takumu,
HarpuMep, SBISIOTCS Pydku aABepeil. Menemxkep bubmuorexk budmmorexku Ilpo-
ekta MEP Library. B Renga Bce KOMIOHEHTBhI Ha3bIBAIOTCS OOBEKTAaMU, U MX
BHEIIIHUI BUJ, TapaMETPhbl U CBOMCTBA ONpEAEAoTcsa CTUiIsAMU. [Ipu 3Tom cTu-
71 00BEKTOB, CO3/IAHHBIX C MOMOIIBI0 HHCTPYMEHTOB Renga (cucteMHbie 00b-
€KThI), 3a7at0Tcs, Hanpumep, Ctwsimu 6anku, CTUISIMU KOJIOHHBI, Martepuana-
MU CTEHBI U T.J., B TO BpEMs KaK BHELIHUN BU/, TAPAMETPHI U CBOICTBA UMIIOP-
TUPOBAHHBIX 0OBEKTOB MOXKHO 3aJlaTh ¢ nomolibio Ctuiielt snementa. B Revit
KOMIIOHEHThI Ha3bIBAKOTCA CEMENWCTBAMHU, KOTOPBIE CO3JIAI0TCS B PEIAKTOPE Ce-
MmericTB Revit BuszyanbHbiM myTeM. Bece kommnoneHnTsl Revit pazgenstorcs Ha: -
3arpy’kaeMble - KOMIIOHEHTBI, KOTOPbIE XPaHATCA BO BHEIIHUX (haijax U IpH
HEO0OXOMMOCTH 3arpyxarorcs B u(poBy0 HHHOPMAIIMOHHYIO MOJIENIb 00BEK-
Ta CTPOUTEIBCTBA; TAKHE KOMIIOHEHTBI CO3/IAI0TCS B CIELHAIBHOM OKPYKEHHHU
Revit - penakTope ceMeNCTB; CO3/IaHMEe KOMITOHCHTOB - rpaUyecKoe; - CUCTEM-
HBIE - CO3JAI0TCS CIECIMATN3UPOBAHHBIMU HHCTPYMEHTAMH U XPAHSITCS B CaMOM
urdpoBoit HHPOPMAITMOHHOW MOJIETU; TAKUMHU KOMIIOHEHTAMH SIBJSIOTCSI CTe-
HbI, TIEPEKPBITHS, TOTOJKH, JECTHUIIbI, KPBIIIH, OTPAXKICHUS; - KOHTEKCTHBIC -
KOMIIOHEHTBI, KOTOPBIE CO3/Iat0TCS BHYTPHU ITU(DPOBOM MHDOPMALIMOHHOM MOJIe-
JM UHCTPYMEHTaMU peJlakTopa ceMeUcTB. B mpoekTe Bce MCIONIb3yeMble KOM-
MOHEHTBI CTaHOBATCS ero coctaBHOM yacThio. B Tekla Structures ocHOBHBIM
aJeMeHTOM HUGPOBOI MHPOPMAITMOHHON MOJEIU ABIsIeTCS 00BeKT. st Kom-
noHeHToB B Tekla Structures ucnonb3yroTcst 1Ba NOHATHS - OOBEKT (item) u Je-
taib (detail). [Tog oObekTOM MOAPa3yMEBAETCSA YACTh CTPOUTETBHON KOHCTPYK-
MU, UMEIOIIas TPEXMEPHYI0 GOopMy, KOTOpasi CO3/1a€TCs UM BO BHEIIIHEM IPO-
I'paMMHOM OOCCIICUECHUH MOJICIIMPOBaHMs, WM HermocpeacTBeHHo B Tekla
Structures. banku u xonoHHbel B Tekla Structures sBisitorca petansimu. OCHOB-
HOE pa3jinure MeXAy OOBEKTOM U JIETAJIbIO B TOM, YTO JIETAJIb MOXHO TIPOU3BE-
ctu. OOBEKTOM MOTYT SIBJISTHCS BCIIOMOTATENbHBIC JIMHUU TOCTPOCHUS, BhIpe-
3bl, HArPY3KH U T.]I.

2.3. TepMUHBI «IapaMeTPbl KOMIIOHEHTA», «KATPUOYThl KOMIIOHEHTA),
«rpauyecKkue CBOMCTBA KOMIIOHEHTA)

Jns npaktrueckoro npumeHenus nonoxenun CII 328.1325800.2017 oco-
00€ 3HauYeHHE MMEET MPABWIbHOE MOHMMAHHUE TEPMHUHOB «CBOMCTBO», «aTpu-
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Oy™ u «mapameTpy». Bce anemMeHTsl 00BheKTa CTPOUTENHCTBA 00JIaIat0T Ompe/ie-
JICHHBIMH CBOMCTBaMHU. B KOHTEKCTE 371€eMEHTOB MU(PPOBHIX MHGOPMAITMOHHBIX
MojieJiel - KOMIIOHEHTOB - BCE€ CBOMCTBA (PU3UYECKU CYIIECTBYIOMIMX 3J1E€MEHTOB
paszieNieHbl Ha: - TapaMeTpbl KOMIIOHEHTA - CBOWCTBA, ONMPENEISIONUE U KOH-
TpOJIUpYIOIIKe BUJ U GOpMYy KOMIIOHEHTA, TAKME KaK IIMPUHA, BBICOTA, TOJIIIU-
Ha, JIJIMHA; Ha3BaHUs MMapaMeTPOB MOTYT OBITh Pa3HbIE U 3aBUCAT OT UCIIOJIb3Y-
emoit BIMmiardopmbr, - atpuOyThl KOMIIOHEHTA - CYIIECTBEHHBIE CBONCTBA
KOMITOHEHTa, HEOOXOIUMBbIE JJI OMpPENENICHUs €r0 TeOMETPUM W XapaKTepu-
CTUK M MMEIOIME UMsI U 3HA4Y€HHE, Halmpumep, KOMMEHTapuil, 0003HaYeHHUE,
HAaMMEHOBAHHUE U T. 1.; Y aTpUOYTOB TaK)Ke MOTYT OBITh pa3Hble HA3BaHMUSI, B 3a-
BUCUMOCTH OT wucnoibdyemoi BlM-margopmer;; 5 com. m. 3.1 CII
328.1325800.2017 6 cm. m. 3.3 CII 328.1325800.2017 11 - rpaduyeckue cBOM-
CTBa KOMIIOHEHTA - MPEJICTABISIOT CBOMCTBA OTOOPaKEHHSI KOMIIOHEHTOB, KaK B
TPEXMEPHOM MPOCTPAHCTBE (HAIIPUMED, THUII, IIBET JUHUN U IITPUXOBOK), TaK U
B IUTOCKOCTH, Ha TUTaHAX, pa3pes3ax, dacangax, rjae, KpoMe yKe YIOMSHYThIX, MO-
I'yT TPHUCYTCTBOBaTh yCiOBHbIe Tpaduueckue obOo3nHaueHus (YI'O). Ocoboe
3HaueHue YI'O uMmeroT s MHKEHEPHBIX KOMIIOHEHTOB. ['paduyueckumu cBO-
CTBaMH, B 3aBUCHUMOCTH OT MCIOJIb3yeMOI0 IPOrpaMMHOTO 00ECTICUSHHUSI, MOXK-
HO YIpPaBJIATh, 3a/aBasi UX 3HAUEHUS HEMOCPEJICTBEHHO KOMIIOHEHTaM, JU0O
3a/1aBasi 3HAUYCHHUS CIIOSIM, B KOTOPBIX PacIoiaratoTcs KOMIOHEHTHI. [ BU3ya-
JN3alUK AJIEMEHTOB MOJICNIM 3HaUC€HHUE UMeeT rpaduyeckasi COCTaBiIsAIomas Ma-
Tepuasa - TEKCTypa.

2.4. TepmuH «cOOpka»

CoOopka, Oyny4s UMEHOBAaHHBIM HAOOPOM IMPOU3BOJIBHOTO YHCJIA KOMIIO-
HEHTOB, MOXKET COJIepkKaTh KaK aTpuOyThl CBOMX COCTABISIONINX, TAK U CBOU
cooctBennbie. 7 cm. 1. 3.8 u A.1, CIT 328.1325800.2017 12 IIpuMeHUTENBHO K
paccMaTpUBaEMbIM MPOTPAMMHBIM TUTATPOpPMaM TEXHOJIOTUU MHGOPMAIIMOHHO-
ro MOJICIMPOBAaHMUS HEOOXOIUMO OTMETUTH cliienyromiee: - ArchiCAD: anemen-
Thl MOJICJIU MOKHO TPYIIHUPOBaTh, HO TPYIIEe HENb3s 3adaTh ums. - Renga:
cOOpKHM CO3Jal0TCs U3 JIpYyrux oObeKTOB Renga u MOryt mmerh COOCTBEHHbIC
CBOMCTBa. - Revit: nmonsarue «coopka» B Revit MOKeT OTHOCUTHCS, KaK K UMEHO-
BaHHBIM Ha0OpaM KOMIIOHCHTOB, CO3JIaHHBIM HHCTpyMeHTOM «Co3aaTh cOOp-
Ky», TaK U K HaOopaM, co3mgaHHBIM WHCTpyMeHTOM «Cozmate Tpymmy». U
«COOpKW», M «TPYIIBE» B Revit MOTYT UMETh COOCTBEHHBIE IMOJIB30BATEIBCKUC
atpuoOyThl. - Tekla Structures: cOOpku MpeaCTaBISAIOT WU3AEIUS, COCTOSIIUE U3
JIeTajged U KOMIIOHEHTOB.

2.5. CocraB uuppoBoii ”HPOPMAIUOHHOK MO

[udpoBas nHPpopMalMOHHAS MOJEIb COCTOUT U3 DJIEMEHTOB, KOTOPhIE, B
3aBUCUMOCTH OT MPOrPaMMHON IUIAT(HOPMBI TEXHOJOTMH HHOOPMAIMOHHOIO
MOJIEJIMPOBAHUS, OPraHU30BaHbI ONPEEIIEHHBIM CIIOCOOOM.
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Knaccudukanuss npeactaBisieT caMblii BEpXHHUH ypOBEHb OpraHu3aluu
uH(popMaIuu; Hanmpumep, OaJKH, CTCHBI, KOJIOHHBI, OKHA, JIBEPHU SBISIOTCS
Kiaccudukanyenn OMOIMOTEYHBIX 3JIEMEHTOB BUOIMOTEUHBIN 3JIEMEHT DK3eM-
ISP KOHKpeTHOM knaccudukanmu Renga, Renga Software Tun o6bexra Kiac-
cudukaTop 0OBEKTOB IO TUIY (CT€HA, KOJIOHHA, Oanka, 13 kpbima u T.4.) CTuib
Koudurypanus, cogepsxamias HaOOp NaHHBIX OOBEKTHBIX WM aTpUOYTHBHBIX.
[Ipu 3TOM OOBEKTHBIE TaHHBIE TIO3BOJISIIOT YIPABJISATh TOW WM MHOW COCTABIIS-
folel o0bekTa Jx3eMiuisap Tunm o0beKTa ¢ MPUMEHEHHBIM CTHIIEM U Ha3HAYECH-
HBIMU TTapaMmeTpamu U cBoiicTBaMu Revit, Autodesk Kareropus Knaccudukarop
uH(popMaIUU B MOJEINIU, CAMbIii BEPXHHUM YPOBEHb OpraHU3allMd UHPOPMAIIUU;
IpUMEpP KaTeropuii: OKHa, IBEpU, BO3IYyXOBO/Ibl, MEXaHUYECKOE 000pyA0BaHHUE,
HECYyIIU KapKac, MEepeKphITUs, Kpblm, mMedenb u T. 1. CemeiictBo ['pymma
CXO0’KHX AJIEMEHTOB, KOTOPAst XapaKTepU3yeTcsl OOIIMM HaOOpOM CBOICTB U CBS-
3aHHBIX C HUMHU TpauuecKuX Mpe/ICTABICHUN; UMEHHO CEMEWCTBA SIBISIOTCS
koMrioHeHTaMu BIM Tumnopasmep (Tum) DneMeHTbl ceMeNUCTB, OTIMYAIOIINECS
MeXy coOOl 3HAYeHHEM CBOMCTB, T €. IapaMeTpOB/aTpUOYyTOB; B OJHOM Ce-
MEWUCTBE HET OTPAHUYECHHUS M0 KOJMYECTBY THUIIOPA3MEPOB; HAPUMEDP, TUIIAMHU
OJIHOTO cemeicTBa OyAyT ABYXCTBOpYaThie OKHa, pazmMepamu 1400x 1400 mm u
900x 1400 mm. Tunopasmep HE sBnsiercst anemeHTOM Monenu Dx3emiuisip Pas-
MELIEHHOE B MOJIEIHN CEMENCTBO ONPENEIEHHOTO TUIIOPAa3Mepa SIBIIETCS IK3EM-
TUISIPOM; KaXIbIH 37€MEHT IUGPOBO MHPOPMAIIMOHHON MOJIETU SIBIISETCS JK-
3EMIUIIPOM OIPEAEIICHHOIO TUIIOpAa3Mepa, ONPENEIEHHOTO CEMENCTBA, ONpee-
nenHoit kareropun Tekla Structures, Trimble Kareropus Knaccudukarop mH-
dbopmanuu B MOJIeNIM, CaMbli BEpXHUU ypOBEHb OpraHu3allid HHQPOpMAIIUU;
MPUMEPOM KaTeropuii MOTYT OBITh KOJIOHHBI, OajKH, IIaCTHUHA, MEPEKPHITHE,
byngameHT OO0beKT OOBEKT MPEACTABISIET SK3EMILISAP KOHKPETHOW KaTeropuw,
BCTaBJICHHBIN B MOJIEJIb; OOBEKThl UMEIOT CBOMCTBA, U3BMEHEHHE KOTOPBIX MPU-
BOJUT K W3MEHEHHUIO KOHKPETHBIX, BBIOPAHHBIX JK3eMIUISIpOB KOMIIOHEHT
Cn0XHBIN 3JIEMEHT MOJCIIN, COCTOSIINI U3 OQHOTO WM 14 HECKOJIBKUX OOBEK-
TOB; MPUMEP KOMIIOHEHTA: Y3€Jl METAJUIMYECKUX KOHCTPYKLHM; W3MEHEHHE
CBOMCTB KOMIIOHEHTA MPUBOAUT K U3MEHEHHUIO BCEX KOMUIN 3TOr0 KOMIIOHEHTA B
mozenu Jlerans OOBEKT, KOTOPBIA MOYKHO MPOU3BECTH, (DU3UUECKUN MPEIMET,
ABIJIIETCS JIETaJblO; a, HApUMeEp, KOOPJIMHALMOHHASL OCh SIBJISIETCS OOBEKTOM,
HO OHa HE JIeTaJlb, T. K. HE SABJIACTCS (U3UIECKUM 00BEKTOM

2.6. Pa3nesienne KOMIIOHEHTOB

ITo TMIaM KOMIIOHEHTHI pa3JEiICHbI Ha:

- TOYCUHBIC,

- JUHEHHEIE,

- IUIOIIA/IHBIE.

TodeuHble KOMIIOHEHTHI UMEIOT OIpEEICHHYIO, 3apaHee 3aJaHHyo ¢Gop-
My. B niudpoByro nHbpOpMalMOHHYIO MOJIeSIb OHU BCTABJISIOTCS C MPUBS3KON K
0a30BOM TOYKE, T. H. TOYKE BCTaBKHU. TOYEYHBIE KOMIOHEHTHI MOTYT OBITh MPU-
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BSA3aHBI K IPYTUM 3JIEMEHTAM MOJIENHN, KOTOPBIE B TAKUX CIy4asix CIy’KaT OCHO-
BOM pa3MElIeHUs] KOMIIOHEHTa (HampuMep, OKHA Pa3MENIaloTCs MO0 OCHOBE -
creHe). Taxke ToueyHble KOMIIOHEHTBI MOTYT BCTaBIIATHCS B MOJENb 0€3 Mpu-
BA3KHU K JIPYTUM 3JIEMEHTaM, CBOOOJHO B MPOCTPAHCTBE (HAampumep, 000pyo-
Banue). 8 cm. CII 328.1325800.2017 «MHpopManimoHHOE MOJIETUPOBAHKUE B
cTpoutenbcTBe. [IpaBuiia onrcanusi KOMIOHEHTOB MHGOPMAIIMOHHON MOJEIN,
n. 4215

JIuHeliHbIe U MJIOIIAIHBIE KOMIOHEHTHl KaK MPAaBUJIO COCTOST U3 CIIOEB, Y
KOTOPBIX OJJHUM W3 CBOMCTB OOBIYHO SIBJISIETCSI MaTepual, U3 KOTOPOTO CIIOM
chopmupoBaH. TaKMMU KOMIIOHEHTAMHU SIBJISIFOTCS] IEPEKPBITUS, CTEHBI, KPBIIIH,
MOTOJIKH.

[To npuBs3KE K NPOU3BOAUTEIIO KOMIIOHEHTHI JACIIATCS HA:

- 0000IIIEHHBIE,

- IPOJYKT.

O000111eHHbIE KOMIIOHEHTBI HE MPUBSI3aHbl K KOHKPETHOMY IPOU3BOAUTE-
JII0 ¥ UCTIOJIB3YIOTCS B CIy4asiX, KOTJa OKOHYATEIbHO PEIICHUE €€ HE NIPUHS-
TO, JINOO MPOM3BOAMUTENS HENb3s yKa3aTb. OCHOBHBIE MapaMeTpbl U aTpUOYTHI
TaKUX KOMIIOHEHTOB MOTYT UMETh MPUOIN3UTEIbHbBIC 3HAUCHUS.

KOMITOHEHTHI THNa «IIPOAYKT» INPUBSI3aHbI K KOHKPETHOMY IPOU3BOJIUTE-
JI10, U OCHOBHBIE MTapaMeTpPbl U aTPUOYTHI JOKHBI UMETh TOUHBIE 3HAUCHUSI.

1o ypoBHIO mapaMeTpu3aluy KOMIIOHEHTBI JEISATCS Ha:

- IApaMETPUIECKUE;

- HeMapaMeTpUUECKHe.

[TapameTpruecKUM KOMIIOHEHTaM MOXHO MEHSTh pa3Mepbl U BHEIIHHM
BU/JI, HE BXOJI B MPOLEAYPY PEAAKTUPOBAHUS caMoro komrmnoHeHTa. Kak npasu-
JI0, 3HAYEHHUS MapaMeTpoB U aTpUOyTOB KOMIIOHEHTAM 3a/Jal0TCSl B YAaCTH WH-
Tepdelica mporpamMmsl, CoAEepHkKaIIel X CBONCTBA.

B ornuume oT mapameTpuyeckHx, ISl M3MEHEHHUS HerapaMeTpUYeCcKuX
KOMITOHEHTOB MX HEOOXOJMMO peAaKTUPOBaTh B TOM Cpejie, B KOTOPOM OHHU CO-
3/1aHBbI.

[Ipouiecc penakTUpOBaHMSI KOMIIOHEHTa 3aBUCHT OT HMCIIOJIb3yEeMOW MpPO-
IrpaMMHOU MIaT(OPMbI TEXHOJIOTUU UH(OPMAITMOHHOTO MOAEIUPOBAHMUS.
BEPHYTHCS K OTJIABICHUIO
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TEMA 3 OCHOBHBIE KOHHEIIINHU BIM

B anrnosseraHoN smreparype noa noustue «bonemas BIM» nmoasogutcs
«BCsl WHPOpPMANUS O MPOEKTE B Tpeaerax CBOMX T'PaHUIl COOCTBEHHOCTH OT
IEHTpa 3eMJIM U OECKOHEYHO 10 Heba ¢ caMOoro Hayajaa CTPOUTENIbCTBA M HC-
MOJIb30BaHUS JI0 €r0 OKOHYATEJIbHOTO BBIBOJA M3 AKCIUTyaTallud W JIMKBHUA-
. [lox «manenpkoil bim» TOHMMAaETCsS TPOrpaMMHOE OOecredeHHe, WC-
noJjp3yemMoe s co3aanus «bonpmon BIMy.

YtoOb! OBITH MEHCTBUTEIHLHO KU3HECIIOCOOHBIM, MTpOrpaMMHOE obecreue-
Hue BIM nomkHO comepkaTe MOAYNb 711 MOJAETHUPOBAHUS, CIOCOOHBIN OBICTPO
Y JIETKO co31aBath 3D-Monens.

Revit Ha 3Tane NpoeKTUPOBaHUS — 3TO CIIOCOOHOCTh MPOEKTUPOBIIMKA T0O-
HATH OTHOILIECHHS MEXK]Y 3JaHUEM M €ro CUCTEMaMH MPAKTHYECKH MTHOBEHHO.
CornacHo omnpexaeneauto pupmsl Autodesk, «(BIM) oTHocHUTCS K CO3AaHUIO U
VICIIOJIb30BAaHUIO CKOOPJIUHUPOBAHHOW IPOCTPAHCTBEHHO, COTJIACOBAHHOW, BBI-
YUCIUMON MHGOPMAILIMK O MPOEKTE 37aHusT — HH(OPMAITUH, UCTIONB3YEeMOM IS
MPUHATHS MPOEKTHBIX PEUIEHUM, MPOU3BOACTBA BBICOKOKAYECTBEHHBIX CTPOU-
TEJIbHBIX JOKYMEHTOB, IIPOTHO3UPOBAHUS MPOU3BOIUTEIBHOCTH, OLIEHKU CTOU-
MOCTH U IUIAHUPOBAHMS CTPOUTEIBCTBA, U, B KOHEYHOM CUETE, JJIsl YIPaBICHUS
U DKCILTyaTali 0ObEKTa.

IHapameTpuyeckoe MoaeaupoBaHue. VHCTpyMEHTHI MapamMeTpUUECKOIO
MOJICIMPOBAHUSL UCIOIB3YIOT MapaMeTphbl (YMCla WU XapaKTEPUCTHKHU) JUIs
OTIpeJICICHHs] TIOBEACHUS Tpaduueckoro o0beKTa U OMpPE/IeNIeHUs] OTHOIICHHI
MEXJIYy KOMIIOHEHTaMU Mojenu. Hampumep, «auameTp 3TOro OTBEPCTHUS CO-
CTaBJISIET OAWUH METP» WM «UEHTP ITOTO OTBEPCTUS HAXOIAUTCS MOCEPEAUHE
MEXKy 3TUMHU KpasMu». JTO O3HAYAET, UTO KPUTEPUU MPOEKTA WU €ro LU
MOTYT OBITh OTIpEJIeTICHBI BO BpeMs Ipoiiecca MojienpoBanus. Penaktupoanue
MOJIEIM CTAHOBUTCSI HAMHOTO MPONIE U COXPAHSIET NEPBOHAYAIBHBIN AU3aiiH.

[Tapamerpruueckoe MOJEIMPOBAHUE 31aHUNA — OJIHA U3 OCHOBHBIX KOHIIEI-
uuii BIM, nockoneky BIM — 3T0 moaxon K CTpOMTENIBHOMY IU3aHY, KOTOPBII
XapaKTEepU3yeTCsd CO3JAHUEM M MCIIOJIB30BAHUEM CKOOPIAMHUPOBAHHOM, BHYT-
PEHHE COTIAaCOBAaHHOM, BEIYMCIMMOMN HH(OpMAIIMK O MPOEKTE 3/IaHMUS.

Hanexxnast unopmarius o 3JaHUM SIBJISICTCSl BAXKHOM, a B HAIIIUX YCIOBUSIX
— rinaBHOM ocobeHHocThi0 BIM u mporeccoB nu@poBOro npoeKTUpOBaHUS Ha
ero ocHoBe. Pemenuss BIM, koTopbie UCIOIB3YIOT MPOSKTUPOBIIMKHU, oOecte-
yuBalOT cOOp 0osiee CKOOPAMHUPOBAHHOM, HA/lEKHOM, KAUECTBEHHOW W BHYT-
pEHHE COTJIacCOBAaHHON MH(pOpMAILIMK, YeM Ta, KOTOpas MPEJOCTABISIETCS MPO-
rpamMHbIM oOecrieuenrem CAIIP, ucnonszyemsim aiist nieneid BIM. Konnenumst
€IUHOM MOoJENU. B 3TOM KOHUENINN BCE HHKEHEPHI BHOCAT CBOIO 4aCTh MOJIEIIN
B CO3JaHUE «BUPTYaJIbHOrO» Ienoro. Hamprumep, HHXKEHEP-CTPOUTENb CO3AAET
TAKyI0 CTPYKTYPY, KaK CTaJIbHOW KapKac, 1 HHTETPUPYETCA B MOJAENb, CO3/1aBa-
EMYIO0 apXUTEKTOPOM. Y HEKOTOPBIX MOJPSTIMKOB €CTh IpolJieMa ¢ KOHIIEIIIH-
€l OJHON MOJENH: OHU MPEANOUYUTAIOT CO34aBaTh MOJEINb, CIEUNAIIBHO a1alTH-
POBaHHYIO K MX COOCTBEHHBIM crienuduueckum norpedHoctsMm. B Revit MEP
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MOKHO TPOCKTUPOBATh HWHXKEHEPHBIE CHCTEMbI 37aHHUs Ha OCHOBe BIM-
MOJEIMpOBaHus. Bce maHHBIC IO MOJCISIM TUHAMUYECKH CBSI3aHBI IPYT C JIPY-
rOM, YTO TO3BOJISIET COTIACOBAHHO BHOCHUTH WCIIPABIEHUS, UCKIIOYATh KOJUIHU-
3UH, U TTOBBIIIAET TOYHOCTb.

TexHonorus MnapaMeTpuveckoro YyMpaBlieHUS U3MEHEHUSMH, HCIOJIb3ye-
Mas B Autodesk Revit MEP, oGecrieunBaeT akTyaJlbHOCTh JTOKYMEHTAIlMU Ha
MPOTSHKEHUU BCETO KU3HEHHOTO HMKIA 37aHusl. JlOMOIHUTENbHBIE TPOTPaAMMBI
Nmes oOmupHyro uHbopManuio o0 o0bekTax MHGOPMAIIMOHHOW MOJICIH 37a-
HUS, MOXKHO pemiaTh OOJIbIIOE KOJIMYECTBO JOMOJHUTEIbHBIX aHATUTUYECKUX
3asiay. HekoTopble U3 HUX MPUCYTCTBYIOT HEMOCPEACTBEHHO B cpene BIM, npy-
r've MpeJCTaBIEHbI B BUAE OTACIbHBIX MPOrPAMM.

Green Building Studio ® npencrasnsieT co6oii BeO-CepBHUC, KOTOPHIH TO-
MOTA€T B PHEPTeTUYECKOM aHaJU3€ 3/IaHUi Ha dTamax MPOCKTUPOBAHMS, a TaK-
e B BbIOOpE dHEProd((HEKTUBHBIX 3€JICHBIX CTPOUTEIBbHBIX U3EIUN U MaTepU-
anoB. Huke mpuBeieHbl HEKOTOPBIE M3 KOHKPETHBIX YCIYT, MPEACTaBIsSEMbIX
Mozenbio BIM Green Building Studio V3.0

 Carbon Neutral Building Check — aBToMaTiH4ecKu OIEHHBACT BBIITOJIHH-
MOCTh TpeOOBaHUM MO BHIOPOCAM MAPHUKOBBIX Ta30B.

* U.S. EPA ENERGY STAR Score — BbIUUCIISET PEUTHUHT KaXXA0TO 3aHUs
B CIIIA no crangapty EPA ENERGY STAR.

» Water Use Analysis — olieHHBaeT MOTpEeOHOCTH B BOJIE, SIKOHOMUIO, CBSI-
3aHHYIO0 ¢ MepaMu 3(PGHEKTUBHOCTH, TOTEHIIMAIOM cOOpa OCAIKOB U KPEAUTAMHU
LEED nus 3nanus.

* Day Lighting with Energy Savings — aBToMaTH4eCcKu ONpenensieT Kodg-
¢unment LEED Glaze m ayist kaxx/10i KOMHaThl C 9KOHOMHUEH SHEPTUU YIIPaB-
JICHUSI OCBEIICHUEM.

* Natural Ventilation Potential — aBTomaTuyecku onpenemnsier, XOpouo Ju
MOAXOJAT MECTO M TEIUIOBbIE HArPY3KHU 3/IaHUsI [ €CTECTBEHHOTO BEHTUIIUPO-
BaHWsI 37aHUSI.

» Local Weather Data — npegocTaBiisieT JOCTYIT K MECTaM MOTOJIHBIX yCJIO-
BUil yuciaom Oosiee yem 60000, 4TO rapaHTUPYET HCIOJIL30BaHUE MPOCKTHOM
TPYIIION JIOKAIBHBIX METEOPOJIOTHYCCKUX TaHHBIX, MOJYYCHHBIX Ha PaCCTOS-
HUU He Oosee 14 KM OT 31aHus.

 Corporate Accounts — obecrnieunBaeT o01iee yrpaBieHUE MOJIb30BATEN -
MU CTPOUTENbHBIX MPOEKTOB, MIA0JOHOB 3/1aHUIl U 0030p aHAJIM30B BHIOPOCOB
CO2, notpebieHust 3HEPTUH U BOJIBI.

Solibri Model Checker®. DTty mporpamMmy CpaBHHMBAIOT ¢ MPOBEPKOU OP-
dborpadun 1 BUpTyadbHBIX Mozeneil. [IporpaMma aHanu3upyeT Mojenu 3/a-
HUN C TOYKHM 3peHUsi 0OecrneueHus 1eIOCTHOCTH, KauecTBa U (pu3nuecKkon 0e3-
OITACHOCTH, TTPOBEPSICT HATMYNE MMOTEHITUATBHBIX HEJJOCTATKOB U HEJJOCTATKOB B
MIPOCKTE, BBIACIACT KOH(IUKTYIONIUE KOMIIOHEHTBI, ¥ OIPEICISICT, COOTBET-
CTBYET JIM MOJCIIb CTPOMTEIIbHBIM HOPMaM M COOCTBEHHBIM HOpMAaTHBaM Opra-
HU3AIHH.
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Autodesk Navisworks — mporpamma 1j1si BCECTOPOHHEH TPOBEPKU apXu-
TEKTYPHO-CTPOUTENBHBIX IPOECKTOB. B HEM OCYyIIECTBIAETCS TPOBEPKA MOAEIEN
Y JAHHBIX, [TOCTYIIAOIIMX OT BCEX YYACTHUKOB IIpoliecca IPOEeKTUpoBaHus. MH-
CTPYMEHTBl MHTErpaliy, pacyeToB M OOMEHA IaHHBIMHM IOMOTAIOT HaJIaJUTh
KOOPJIMHALMIO MEKIY Pa3IudHbIMHM Pa3lelaMH IPOEKTa, pa3pellaTb BO3HHUKA-
IOIME IIPOTUBOPEYMS M IUIAHUPOBATh PEANM3ALMIO IIPOEKTa €lle IO Hadaia
CTPOUTENBHBIX padoT.

OO1ue TpedoBaHMs K MHPOPMAIMOHHBIM MOJENISAM Ha CTAAMSIX KU3HEHHO-
ro 1ukia rno HopmaruBam P® MopaenupoBanue Beinosnsercs B CU. Undopma-
IIUOHHBIE MOJENHU JIOJKHBI UMETh COTJIACOBAHHBIE CHCTEMbI KoopauHar. O0b-
€MHBIE AJIEMEHTBI MOJIETUPYIOT B MaciuTade 1:1.

OnemeHTbl UPPOBOI MHPOPMALTMOHHON MOJIENH 00BEKTa CTPOUTEIHCTBA
(IUM) — crpouTenbHble KOHCTPYKIMN U WHXKEHEPHbIE CUCTEMBI pa3pabaThiBa-
IOTCSL C TIOMOILBIO IPOIPAMMHOT0 00€CTIEUEHUs], UMEIOLLETO COOTBETCTBYIOIINE
WHCTPYMEHTBI MOJEIMPOBAHUs, HAPUMEP, KOJIOHH, OTPaXJAOIINX KOHCTPYK-
Ui, IepeKpbITUil, TPyOOIIPOBOIOB, BO3/1yX0OBO/IOB, IIIHYPOB.

[IUM B OONBIIMHCTBE CIIy4aeB MPUXOAMUTCA JEIUTh HA YaCTH, JJS YEro
U3HAa4aJIbHO HEOOXOJUMO YYecTh Ha3HAuYE€HHE OOBEKTa, €ro OCOOCHHOCTH U
CTPYKTYPY TEXHHUYECKOW NOKyMeHTauuu Ha aaHHou craauu JKILI. Hampumep,
IpU MPOECKTUPOBAHUM U BO3BEACHUM TOPrOBOIO LIEHTPA MOXKET OBbITh yAOOHa
CTPYKTypa LU(PPOBOM MOJETH C Pa3ACIECHUEM I10 3TaXKaM U OTMETKAM, KHUIIOTO
Joma — 1o cekuusaM. Ha cragum »ke 3KCIuTyaTaluy JJIsl TOProBOro LEHTPA MO-
KET OKa3aThCs Jyulle pa30MBKa N0 QYyHKIHMOHAIBHBIM 30HaM, a KHUJIOTO JIoMa —
takke 1o cekuusiMm. Ilpu pazpenenun [HUM kaxnaplii 3JIeMEHT JOJKEH OBIThH
KJIacCCU(UIIMPOBAH U OJHO3HAYHO HUJICHTU(UIIUPOBAH. DneMeHTsl [IUM nomx-
HbI COJEPKAaTh HEOOXOAUMBIN HAOOp aTpUOYTOB M MX 3HAUYECHHM. 3HAUEHUS aT-
pUOYTOB JTOJKHBI COBIAJATh C UX MPEICTAaBIEHUEM B JOKyMeHTanuu. ['abaput-
Hble pa3mepsbl 351eMeHToB [IUM nomxHBI COOTBETCTBOBATh (PaKTHUECKUM. DJie-
MEHTBbI 000pYAOBaHUS UHKEHEPHBIX CUCTEM JOJDKHBI COAECPkKaTh (PUKCUPOBAH-
HbI€ TOYKHM MOAKIIOYEHUS K WHXKEHEPHBIM CeTsIM. BHyTpeHHUE HH)KEHEpHbIE
CUCTEMBI 0003HAYAIOT PA3HBIMH I[BETAMHU B 3aBUCUMOCTH OT UX (PYHKIMOHAIb-
HOT'O Ha3HAYEHUs

BHeliHne nHXEHEpHbIE CETH U CUCTEMbI O0BEKTa CTPOUTEIHCTBA MOJIEIH-
PYIOT BMECTE ¢ MHXKEHEepHOU 1udpoBoit moaenbio MectHocTr (MLIMM) 1o to-
YEeK MOJKIFOUEHUS COTJIACHO TEXHUYECKUM YCIIOBHUSM Ha HUX. BHelIHHWe MHxKe-
HEpHBIE CETU U CUCTEMBI, HE OTHOCSIIMECS K 00bekTy, oToOpaxatoT B ULIMM
YCIIOBHBIMU 3HAaKaMH B COOTBETCTBHM C UX (DYHKIIMOHAJIBHBIM Ha3HAYCHHUEM.
TpeGoBanust k mnporpaMMHOMYy oOecriedeHut0o OCHOBHAasl 3ajayda, KOTOPYIO
JOJDKHBI pelliaTh MpUMEHsEMbIE ISl HH(POPMAIMOHHOTO MOJAEIUPOBAHUS MPO-
rpaMMHbIE MPOAYKTHI — (OpMHpOBaHUE W/uiu ucnonb3zoBanue UM na pas-
JIMYHBIX CTAJIASIX KU3HEHHOTO LHUKIA. Takke OHU JOJKHBI MOANEPKUBATH DKC-
nopt u umnopt B oTkpbiToM (opmare IFC Bepcum 2x3 u Bbime (Industry
Foundation Classes, oTpaciieBbie 0a30BbIe KJIACChI — OPMAT U CXEMa JIAHHBIX C
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OTKPBITOM crienudukaiuein) st odecrnedeHus o0OMeHa TaHHBIMU MEXTy y4acT-
HUKAaMH TPOIIECCOB CO3/IaHus W/uinu ucnoiab3oBanus [[UM. @opmar IFC mpen-
CTaBJIsIET COOOM MEXIyHApOIHBIM CTaHIApT OOMEeHa NaHHBIMU B MHGOpMAaIu-
OHHOM MOJICJIMPOBAHUM B 00JIACTU TPAXKAAHCKOTO CTPOUTENHCTBA U HKCILTyaTa-
MU 3[JaHUN U COOPYKEHUU. YPOBHH MPOPAOOTKHU IJIEMEHTOB MOJCIHU JUIsl pas-
JUYHBIX cTaaui ku3HeHHoro 1ukia B BIM npemycMoTpeno 5 6a30BBIX ypOB-
et npopadotku (LOD, Level of Development) snementos IUM: LOD 100,
LOD 200, LOD 300, LOD 400, LOD 500. YpoBHH COOTBETCTBYIOT CTE€IEHHU
pa3paboTku 3yeMeHTa Ha pasHbiX ctaausx KI[ oObekTa CTpOUTENbCTBA, HU3-
UM — B KOHUEINTE, BBICIINNA — MPHU 3KCIUIyaTallud 3aKOHYEHHOTO CTPOUTEINb-
ctBoM oOwekTa. [Ipu 3tom B nenom [IUM nHa kakoii-nu6o craguu KL moxer
coJiepKaTh PJIEMEHTHI C PA3IMYHBIMU YPOBHSMHU MPOPAOOTKH. YPOBHEM Mpopa-
OOTKH DJIEMEHTOB MOJEIIM 33a/1a€TC 00BEM T'€OMETPUYECKUX, MPOCTPAHCTBEH-
HBIX, KOJIMYECTBEHHBIX, a TAKKe JIFOOBIX aTPUOYTUBHBIX TaHHBIX, HEOOXOUMBIX
JUIsl TIPUMEHEHUS] UHPOPMAIIMOHHOTO MOJICTUPOBAHUS HAa KOHKPETHOM JTare
XKII obbekTa. B kaxxaom mocienyromeM ypoBHE MpopabOTKHU AJIEeMEHTa yTOU-
HSAIOTCA U JIOTIOJHSIIOTCS ONPENIENICHUs BCEX MPEAbIAYIUX ypoBHENH. Ha pa3HbIx
YPOBHSIX MPOpabOTKU Kaxkblil aneMmeHnT [[MIM xapakrepusyercs CBOUMH OIpe-
JIEJICHHBIMU YPOBHSAMH TPOPAOOTKH T€OMETPUUECKUX JaHHBIX, IPpaQuuecKoro
OTOOpaKE€HUS U aTPUOYTUBHBIX JAHHBIX. YPOBEHb MPOPAOOTKH T€OMETpUYe-
CKHMX JAHHBIX XapaKTEPU3YET MOJHOTY OMHCAHUA F€OMETPUUYECKHUX MapaMETPOB
anemenTa [IUM (ero gopmbl, IpOCTPAaHCTBEHHOTO PACIIOIOKEHHUS, NJTUHBI, ITU-
PUHBI WA AUAMETPA, BBICOTHI, TOJIIWHBI, IUIONAAN WIW/M TJIOMIAAN CEYEHUs,
o0beMa, ypoBHs, YKJIOHA U Jp.). B rpaduueckoM oToOpakeHUu OCHOBHBIE CBe-
neHus: 00 0o0pase 3JIeMeHTa MOJIETU MPECTaBIsAI0TC B rpaduyeckoM opmare
— 3T0 ero (opma, BHEIIHUNA BUJI, I[BET U Mp. YPOBEHb MPOPAOOTKU aTpUOyTUB-
HBIX JIAHHBIX BKJIIOYAET OnucaHue arpuOyToB sieMeHta [{TUM — mMapkuposky,
KO/l 1O KJacCU(UKATOPy OpraHu3alluy, MaTepHualibl, MacCy, TEXHUUYECKUE U TEX-
HOJIOTMYECKUE MapaMeTpbl, TPOU3BOAUTEN S, HAUMEHOBAHUA 10 KATaJIOry, apTH-
KyJia 110 KaTaJloTy U Jp

BEPHYTHCA K OTJIABJICHUIO
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TEMA 4 CUCTEMbI OTOIVIEHUA U BEHTUJIAIIUA B
YMHBIX TOMAX

OcHOBHas uzes KYMHOTO JOMay 3aKJIF0YaeTCsl B MAKCUMAaJIbHOM HMCTIONIb30-
BaHWU BO3MOXKHOCTEH aBTOMAaTH3WPOBAHHOTO YIPABIICHUS dHEPro3aTrpaTraMu Ha
ero (yHkunoHupoBaHue. B cMmbIcie cokpaiieHus 3arpaT 3Ta ujaes Onu3ka K
KOHIIETIINH «3EJICHOTO» 3[aHUSl WU «3EJICHOT0» CTPOUTENbCTBA 3IaHUM Kak
cpeabpl OOMTaHMs YeOBEKa, OTBEYAIOIIUX TPeOOBaHUSIM KOM(OPTHOCTH, IHEP-
ro3(HeKTUBHOCTH, SKOJOTUYHOCTH U 3aLIUTHl OKPY>KAIOIIEH Cpelbl B COOTBET-
CTBUH C MPUHIUIAMH YCTOWYUBOTO Pa3BUTH. «3€JICHBIC» CHCTEMbI PEHTHHIO-
BOIl OIICHKH 3/IaHUH YUUTHIBAIOT KOM(OPTHOCTH Cpelbl MPOKUBAHUS, CTEIICHD
COKpaIIeHHs TOTPEOICHHS TPAAUIIMOHHBIX U HUCTIOIb30BaHUS HETPAAUIIMOHHBIX,
BO300HOBJISIEMBIX M BTOPUYHBIX YHEPTETHUECKUX PECYPCOB, SKOHOMUIO MaTepH-
aJIbHBIX PECYpCOB U CHIDKEHUE BPEAHOTO BO3ACUCTBUSA HA OKPY)KAIOIIYIO CPEIy
B TIPOIECCE CTPOUTENBCTBA M DKCIUTyaTallud 3[aHUS W MPHIOMOBON TEPPHUTO-
pUH, TIpY aJIeKBaTHONH SKOHOMHYECKON PEHTAOEIbHOCTH apXUTEKTYpPHBIX, KOH-
CTPYKTUBHBIX M HH)KEHEPHBIX PEIICHUH.

W3 cymecTByromux CTaHIAPTOB «3€JIEHOT0» CTPOUTENhCTBA Hamboiee
pacupoCTpaHEHBI:

e LEED — pyKkoBOJCTBO MO PHEPreTHUYECKOMY M HKOJIOTHYECKOMY IPOCK-
tupoBanuto (CIIIA);

e BREEAM — Meroa skonornueckoit sxcneptussl (BenmkoObpuranus);

e DGNB — ceptudukar ycroitunBoro crpoutensctba (I'epmanms).

4.1. PeiTUHrOBasi CMUCTEMA OLIEHKH «3ejIeHOe CTPOUTEJIbCTBOY

B Poccun k HacTosimeMy BpeMeHH pa3paboTaHa pEeHTHHTOBas CUCTEMa
onenkn «CTO HOCTPOM 2.35.4-2011 “3eneHoe CTPOUTENHCTBO”. 3IaHHs KH-
Japle ¥ oOIecTBeHHbIE. PeWTHHTOBas CHUCTEMa OLICHKH YCTOWYHMBOCTH CPEIbI
obutanus». CorjacHO JAaHHOMY CTaHAAPTy YCTOMYHMBOCTH CpEAbl OOWUTAHUS
OIICHUBAETCSl COBOKYITHOCTBIO JECATH 0a30BBIX KaTETOPHM, KaXKaas U3 KOTOPBIX
MPEACTABIICHA TPYNIION ONPENEIISIIOIUX €€ KPUTEPUEB, BKIKOYAsi apXUTEKTYpY,
KOM(pOPT M KauecTBO BHEUIHEH cpelibl, KOM(POPT U HKOJIOTHI0 BHYTPEHHEN cpe-
b1, DHEprocoepexxeHne u 3HeprodPpGeKTuBHOCTh. B COBOKYNMHOCTH U1 IpOBe-
JI€HUS OLIEHKH BbIIENECHO 46 KpuTepueB. MIH)KEHEPHBIX CUCTEM HEMOCPEACTBEH-
HO KacaroTcst katreropun «Komdopt 1 3K0510THsI BHYTpEHHEH cpenbl», « JHepro-
coepexxenue u 3HeprodPpekTuBHOCTDY, «IIpruMeHeHne anbTepHaTUBHON U BO3-
OOHOBJISIEMOM YHEPTUM.

CraHgapT BBICTPOEH TakK, YTO MCIOJIb30BAHUE ONTHUMAIBHOTO aBTOMaTHYe-
CKOT'O YIIPaBJI€HUS U KOHTPOJIS MapaMeTPOB MPUBOJUT K MAKCUMAJIBHON OIIEHKE
kputepusi. Tak, Hanpumep, no 1. 19 kareropun «Komdopt u 3Ko0j0rMsa BHYT-
pPeHHEeM cpeabD» npesamnosaraeTcss HazHauenue ot 10 qo 20 6anmoB 3a Meponpusi-
TUS ONTHUMM3ALMU MapaMeTPOB MHUKPOKJIMMATa MO TeMIIepaType, BIaKHOCTH,
BO3JIyXO0OMEHY; NMPUYeM MaKCHUMAaJIbHbIN Oyl MPeayCMOTPEH MPU BO3MOMKHO-
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CTH WHIUBUIYATBHOTO WJIM aBTOMATHYECKOTO PETYJIHMPOBAHUS,  MUHUMAJbHBIN
HA3HAYAETCS MPU OTCYTCTBUU TAKOW BO3MOXKHOCTH.

Amnanorudno 1o 1. 23 «KoHTpoib U yrpaBieHHe cuCTeMaMu WH)XEHEPHOTO
obecniedenus 3nanus» (1-15 GamioB) NMpu HATMYHH [EHTPATU30BAHHOW CHCTe-
MbI yrpasienus 31anueM (BMS) ¢ BO3MOXKHOCTBIO HHIUBUTYJIBHOTO (30HANTb-
HOTO0) PEeryJUpOBaHUs Ha3Ha4daeTcs 15 0aioB, a Mpy HAIMYUH JIOKAIBHBIX CH-
CTEM aBTOMaTH3aIlMi CUCTEM WH)XKCHEPHOTo obecredeHus — 5 0alioB.

[To kputepusiM kaTeropuu «HeprocoepekeHre u 3HeprodrhHeKTUBHOCTHY
Oaybl PEHTHHTOBOW OLIEHKH HAa3HAYAIOTCS 32 CHIDKEHHE MOTPEOJICHUS TEIUIo-
BoH (0T 5 70 25 GaioB) u ayekTpudeckor sHepruu (ot 3 mo 55 G6amios). [Ipu
TOM TIO DJIEKTPOIHEPTrUu Oajulbl HAa3HAYAIOTCS pa3/ebHO 3a CHIDKEHHE I10-
TpeOJieHns WHKEHEPHBIMUA CUCTEMAaMH, OCBEIIEHUEM U CHCTEMaMH KOHJIUIIUO-
HupoBaHus. OTIETBbHBIM IMYHKTOM OIICHUBAIOTCS MEPONPUSITHS MO CHUKEHHUIO
NOTpeOICHUS] MEPBUYHON SHEPTUU, T.€. DHEPTUH, 3aKIIOYCHHOW B TOIUIMBHO-
HPHEPTreTUYECKUX pPecypcax.

Takum oOpa3oM, UCIIOJIB30BAHUE TEXHOJOTUM «yMHBIN JJOM» BMECTE C «3€-
JICHBIMY» CTPOUTEIHCTBOM B MPUMEHEHUU K CUCTEMaM 00ecrieueHus U yIpaBie-
HUS MUKPOKJIMMATOM 3/IaHMS 3aKJIIOYAeTCsl B YBENUYEHUU d(PPEKTUBHOCTU UX
paboThI, C TOUKHU 3PEHUS CHIXKEHHS YHEPTO- U PECYPCONOTPEOICHHS U BPEIHBIX
JUTSL IPUPOJIBI BEIOPOCOB 0€3 CHMKEHUSI KOM(POPTHOCTH MPOKUBAHUS €T0 OOUTA-
TeJeH.

4.2. Cnioco0b1 yBeiudeHus 3(pPeKTUBHOCTH PAGOTHI CHCTEM.
CHHKeHNe HATPY30K HA OTOIJIEHHE U OXJIAXKIeHHe

Baxxapim marom 1 makcumuzaruu 3¢dexktuBHoctn OBK B 31aHun sB-
JISIETCSI CHUKEHUE HAarpy3KH Ha OTOIJICHUE U OXJIAXKIICHUE.

CaMbIM TPOCTBIM CIOCOOOM CHUKEHHUSI TEIJIOBBIICTICHUN (M COOTBET-
CTBEHHO Harpy30K CHCTEM OXJIKJIEHHUS) SIBJISICTCSl yCTaHOBKa Oosiee 3P heKTuB-
HOTO OCBEIIEHUS U AICKTPOHUKH. JlaMIia HakamuBaHUsI CO37aeT OOJBIIIOE KOIH-
yecTBO Teruia. CoBpeMeHHoe dHeprocoeperaroriee (hayopeciieHTHOE U CBETOIH-
OJIHOE OCBEIICHHE 00ECIIEYMBAET TAKOE K€ KAa4eCTBO CBETA MPHU MEHBIIECH Tel-
J00TAAYE.

KomMmmbroTepsl, cepBepsl, Apyrasi OBITOBast U MPOMBIIIIICHHAS JJIEKTpoariia-
paTypa TakXe CO3Mal0T 3HAYUTENIbHBIE TETUIOBBIACICHUS W YacTO MOTYT OBIThH
3aMeHeHbI 0oJiee YHEProdhHEKTUBHBIM 000PYIOBAaHUEM.

TeMHble LIBETA CHApYKU 3[aHUS YBEJIWYMBAIOT IMOIJIOIIEHHE COJIHEYHOTO
TeIlia, yBeJu4unBas Harpy3ky Ha cuctemsl OBK.

YMeHbIlIeHHe Harpy3Kd Ha OXJIaXKJEHHWE M OTOIUIEHHWE MOKET OBITh J10-
CTUTHYTO TMYTEM YCTAHOBKHU JIyYIIEH TEIUIOM30Jauu U 6ojiee 3HEKTUBHBIX
OKOHHBIX KOHCTPYKIIMI U Y3JIOB UX MPUMBIKAHUS K OTpa)KAarolliM KOHCTPYK-
[USIM, UCKJTFOUEHUSI HEHOPMUPOBAHHON MHPUIBTPAIIUU U SKCHUIBTPALIUH.
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[TomerneHus B 37aHUM 9aCTO HYXIAIOTCS B OXJIAXKACHUHN HE TOJIBKO JIETOM,
HO M B MEPEXOIHBIC TICPHUOBI TO/1a, KOTJa TEMIIEpaTypa 1 BIAXKHOCTh HAPYKHO-
ro BO3/yXa JOCTATOYHO HU3KH, YTOOBI 00ECIICUNTh OXJIaXkIeHHe 0e3 UCTIONb30-
BaHUs XOJIOAWILHOTO 000PYI0BaHMsI («ECTECTBEHHOE OXJIAXKIICHUEY WIIH «PpH-
KYJIUHTY).

AHaJIOTHUYHO, OTOIUICHHE B 3TU TIEPUOJBI MOXKET 3a4acTyl0 00ecreynBaTh-
Csl KICTIOJTh30BAHUEM PEKYTIEPAIIUH BBITSKHOTO BO3TyXa.

4.3. TouHoe onpeaeieHle THIIOPA3MEPOB 000PY/10BaAHUS

YpesBbIualiHO BXKHO TOYHOE OINPEACIICHHE THUIOPa3MEPOB O00OpYAOBAHUS
U pa3MepoB TPyOOIIPOBOIOB U BO3yX0BoA0B cuctem OBK.

OHU paccUMTHIBAIOTCS MO TPEOOBAaHUSIM HOPMATHUBOB MPAKTUYECKU Ha
MaKCHUMAJIbHBIE JIJII JAHHOTO KIMMATHYECKOIO paliOHa HArpy3Ku MO HArpeBy H
OXJIQXIEHUIO, U, KPOME TOT0, MPOEKTUPOBIIKK 3aKJIaJbIBACT HEKOTOPBIN 3amac
MOIIIHOCTH M0 3aJIaHUI0 3aKa3uuKa WA MO0 COOCTBEHHOMY ycMOTpeHwuto. I[1o-
ATOMY 3JIEMEHTBI CUCTEM OTOIUICHHUS, BEHTWISIIMUA U KOHJIUIIMOHUPOBAHUS BO3-
JyXa 4acTo UMEIOT Topa3ao OOJIbIINE TUIIOPa3MEPhI, YEM 3TO peajbHO HE0OXO0-
JIAMO.

[Ipy McnoNb30BaHUHA HEABTOMATU3UPOBAHHOIO WIIM IIOXO aBTOMATH3UPO-
BaHHOT'O O0OPYAOBAaHMS 3TO MPUBOJUT K YPE3MEPHOMY PACXOJIOBAHUIO SHEPTHUU
U AUCKOM(pOPTY BCIEACTBUE TIEPETrpeBa WIH MEPEOXIIAKACHHUS TTOMEIIICHUN.

Ecnu xe TumnopazMepsl 000pyJ0BaHUS YMEHBIIUTh MPOU3BOJIBHO, TO MO-
I'yT BO3HUKHYTh 3aTPyJHEHUS C 00eCleYeHHEM HOPMATHUBHBIX YCIOBUU B TO-
MEIICHUU. YMEHBIICHUE pa3MEPOB TPYyOOMPOBOJOB U BO3IYyXOBOJOB CHCTEM
OBK, npuBo/isi K CHU)KCHUIO MHBECTUIIMI BCJIEACTBHE PKOHOMHUH MaTepHallb-
HBIX PECYPCOB IPU CTPOUTEIHCTBE, YBEIMYMBAET 3HEPro3arparbl Ha CTAIUU
IKCIUTyaTalli U TEXHUYECKOTO OOCITYKMBAHUS 3a CUET YBEJIMUYEHHOTO COIPO-
TUBJICHUS TIEPEMENICHUIO padoyeil Cpeibl, a TAKKe K CHUKEHUI0 KoM(opTa U3-
32 MOBBILIEHHOTO IIIyMa TaKUX CHUCTEM.

B coBpeMeHHbIX porpaMMHbIX KoMiuiekcax BIM oObIdHO 3aKiaabpiBatOTCs
METOJMKH PACU€TOB MO ONTUMAJbHBIM 3HAYCHUSIM YACIbHBIX MOTEPh JAaBICHUS
WU CKOPOCTEH NBUXKEHUSI BOJbI MM BO3AYyXa. 37€Ch TAKXKE HYKHO OTMETHUTH,
YTO JIJIsl MOBBIMICHUS] AHEProdp(HeKTUBHOCTH padOThl cHUCTeMa AOJKHA pac-
CMaTpUBAThCA B II€JIOM, a HE KaK COBOKYITHOCTb OTJEIbHBIX JIeTallel UIu KOM-
NMoHEeHTOB. Hampumep, B cucremMe KOHIWIMOHUPOBAHUS «UUILIEP-(PIHKOMI
YUJUIEp SBJISETCS OCHOBHBIM KOMITOHEHTOM WM OCHOBHBIM MOTPEOUTETIEM DHEP-
ruu. OHAKO MPOCTON BBHIOOP BBICOKOMPOU3BOAUTEIHLHOTO YMJUIEpA €Il HE Ta-
PaHTHUPYET BBICOKYIO TPOU3BOIUTEIIBHOCTh CUCTEMBI B 11eJIoM. Takoe Bcriomora-
TeJIbHOE 000pyJ0BaHUE, KaK BEHTUJISATOPHI, (PIHKOUIIBI, BO3TyXOpaclpeaeanuTe-
JIY, TaKXKE€ OKa3bIBAET CYIIECTBEHHOE BIMSIHUE Ha 001IyI0 3ddexTuBHOCTL. He-
adpexkTrBHOE BCIIOMOTaTeIbHOE 000pY/I0BaHUE BI0OABOK K IUIOXO CIPOEKTH-
POBAaHHOM U YCTAHOBJICHHOW CUCTEME MOXXET CBECTU Ha HET ee o0yt rhdek-
TUBHOCTh. Hampumep, npu pasMmenieHud BEHTHISITOPOB, BO31YyX03a00pHBIX M
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BBIXJIOITHBIX YCTPOMCTB JTOJDKHBI OBITh MCKJIFOYEHBI OTPAHUYCHHS ITOTOKY BO3-
nyxa. Hapyxapie O0J0KM KOHAWIIMOHEPOB TOJDKHBI PaclojiaraThCsl TOCTATOYHO
JaleKo APYr OT JApyra, yToObl MPEAOTBPATUTh PEHUPKYISAIUIO TEIUia, HO MaK-
CUMaJIbHO OJM3KO K BHYTPEHHUM OJIOKAM.

4.4. locaenoBareabHOCTh padoTsl cuctem OBK

Cuctembl OBK pabotatot no 3apaHee onpe/ieIeHHON MOCIe0BaTEIbHOCTH
oneparwmii. [locnenoBarensHOCTh pabOTHI UMEET pellarollee 3HaYeHUe A (-
dextuBHOCTH cucteM OBK, Tak kak mo mocieqoBaTeIbHOCTH OTepanuii OyaeT
OTIPEIEISITHCS B3aMMOICHCTBUE CHCTEMHBIX KOMITIOHEHTOB.

Hampumep, cuctema OBK 00b14HO cpabaThiBaeT, KOrja TEPMOCTAT OIpe-
JIEJISIET, UTO TEMIIepaTypa BO3/1yXa B MMOMEIICHUH OTIMYACTCS OT 3aJJaHHON TEM-
nepatypsl Tepmoctara. Korma 3To mpoucxoauT, KOHTAKThl B TEPMOCTATE 3aMbl-
KaIOTCS, U YMPABJISIONICE HAIPSIKEHUE MOJAETCS Ha KJIEMMbI IUIaThl YIIpaBlie-
HUS, YTO MPUBOJUT K 3aIyCKy BEHTUJISTOpA. 3aTEM IUlaTa YNpaBJICHUS MOJACT
YIOpABJISIIONIEE HAMpPsHKEHUE Ha KOHJIEHCATOp, 3aCTaBisisi pesie 3aMKHYTh KOH-
TakThl. Torjga Ha KOMIIpECCOp MOAAEeTCsl MUTAaHUE, U OH IOBBIIIACT JIABJICHUE
ra3oo0pa3HOro XjaJareHTa B CHUCTeME, HEOOXOAMMOE ISl MPOXOXKICHUS TO-
CJIEIHET0 4epe3 TEeIIOOOMEHHHK KOHJeHcaTopa. B KoHjeHcaTope XJaJareHt
OXJIQXK/IaeTCAd U KOHJICHCUPYETCS B KHUIAKOCTh, U 3aTEM 3aKauMBaeTCsl B UCIIApH-
TEJb Yepe3 PEryIupyroliee MOTOK IPOCCENUPYIOIIEe YCTPOUCTBO, YTO IPUBOJIUT
K CHIDKCHMIO JIaBJiCHUs xjaaareHTta. L{upkymsius Bo3myxa B TEIJIOOOMEHHUKE
UCTIApUTENs 00ECIIeUNBAETCS BEHTUIIATOpOM. Teruiora, mepenaBaemasi OT BO3-
yXa K XJaJareHTy, HarpeBaeT €ro J0 TeMIepaTyphl BBHIIIE TOYKU KUIICHUS.
BHoBb mepemieninmii B ra3000pa3Hoe COCTOSHUE XJIAJareHT CHOBA TOMAaJlaeT B
koHgeHcaTop. [Ipoiecc OyaeT mMOBTOPSATHCA 10 TEX MOP, MOKa TeMIeparypa He
yCTaHOBUTCSI Ha TpeOyemoM ypoBHe. [locie 3Toro KOHTakThl OyIyT pa3OMKHY-
Thl Y€pe3 TEPMOCTAT, U YMPAaBJSIONIEE HAMPSIKEHUE, MOJAaBaEMOE B ME€Ub WITU
KOHJUITUOHED, OTKIFOYUTCSI.

4.5. Ikcmiryaranus

Pazmernienne onpeeneHHbpIXx KOMIIOHEHTOB Tak)Ke BIMSET HA 4acTOTy 00-
CIIy’)KUBaHUSI CUCTEMBI. be3 00CiIy)KMBaHUSI CUCTEM OTOTUICHUS, BEHTUJISIIUN H
KOHJUITMOHUPOBAHUS BO3/IyXa HEBO3MOXKHO MOAAECPKUBATH UX d(PHEKTUBHOCTD
U TIPOU3BOJIUTEILHOCTD, a JIJISI €r0 MPOBEICHUS TPEOyeTcs M0CTaTOYHOE MpOo-
CTpPaHCTBO.

[lepenonnenHoe 000pPyIOBaHUEM TEXHUYECKOE MPOCTPAHCTBO 3aTPYAHSIET
paboTy mepcoHanga, U BEPOSATHOCTh TOTO, YTO OOCTY)KHMBAaHHE OYAET peryssip-
HBbIM, YMEHbIIaeTcs. (s omepanmii 3aMeHBI (UIBTPOB, B MEHEE YacTHIX, HO
TaK)Xe JIOCTATOYHO PETYISPHBIX 3aMEH PEMHEH, BajOB, MOAMIUITHUKOB M KaTy-
IICK, KOMIIPECCOPOB, BEHTUIISITOPOB, PETYJSIPHOCTE OCMOTPOB M TEXHHYECKOTO
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oOCITy’KMBaHHUsI UMEIOT 3HaYEHHUE, €CJIM MOCTaBlIeHa 3a/1a4ya 00eCTIeYnTh MaKCH-
MyM 3¢ (HEKTUBHOCTH )KMU3HEHHOTO IIUKIIA CUCTEMBI.

4.6. BbITeCHAIOIIAA BEHTHJIALUA

Konuenims «BBITECHAIONMAS BEHTWIALMSD MOXKET 3HAYUTEIIBHO MOBBICUTH
apdextuBHOCTh cucteM OBK u mpoBerpuBanus momerieHus. TpaauninoHHAs
BEHTWISIUS (CMEIIMBAIOIIETO THUIIA) CO3/1a€T TMOCTOSIHHYIO CMECh BO3/yXa
CpEIHEro KauecTBa, NepeMenInBasi TypOYyJICHTHBIH MOTOK CBEXKETOo BO3AyXa C
OTpaOOTaHHBIM BO3/yXOM, KOTOPBIM HAMOJHEH BPEAHBIMU BBIICICHUSIMU OT
pa3IUYHBIX UCTOYHUKOB — JIFOAEH, 000pYIOBaHUSA, OTAEIOYHBIX U CTPOUTEIb-
HBIX MaTEpPHUaOB.

B BpITECHSIOLIEN BEHTWISIUUM MENJIEHHO JBWKYLIUKCS MOTOK CBEXKETO
BO3/lyXa IMOAAETCS HEMOCPEICTBEHHO B pabOuyl0 30HY TaK, YTOObI BBITECHUTH
oTpabOTaHHBIN BO3AYX MO/ MOTOJIOK, a 3aTEM YAAJIUTh €ro U3 MOMEILEHUS Yepe3
BBITSIKHBIC PELLIETKHU.

DTO co37aeT /IBa KAYECTBEHHBIX YPOBHS BO3[yXa B KOMHATE: CBEKUU MPO-
XJIaJTHBIN BO3yX B HUXKHEH (paboueif) yacTu U oTpabOTaHHBIN TEIUIBIA BO3/IYX B
BepxHen 4acTtu. [Ipu 3TOM BO3HMKAeT €CTECTBEHHAsT KOHBEKIMSA: XOJIOJIHBIN
BO3JIyX, OXJIAXKAs JIIOJIeH U OTOMpas TEIIo OT 000pyAOBaHUs, TOJHUMAETCS TI0
Mepe TOr0, KaK caM HarpeBaeTCs.

BriTecHsro1MIasi BEHTHIIALMS CYIIECTBEHHO MOBBIIAET KOMGOPT B paboueit
30HEe, OJIHaKO ee mpeumyiiecTBa Ha ctaausx XKL oOocHOBaHUS WHBECTHIIHMA,
ITPOEKTUPOBAHUS U MOHTa)Ka BECbMa CIIOPHBI, IIOCKOJIBKY I IOAA4YHU BO3AYyXa C
HU3KHUMH CKOPOCTSMHU M HEOObIION paboyeil pa3HOCTBhIO TemIrepaTyp HeoOxo-
JUMO COOPY’KaTh JOCTATOYHO I'POMO3AKHE BEHTWIALIMOHHBIE cUCTEMBL. C Apy-
roil CTOPOHBI, TaKue CUCTEMbI Y(PPEKTUBHBI HA dKCIUTyaTaninoHHoM cTaanu XK1,
MOCKOJIbKY MOTYT HanOoJiee ObICTPO ¥ THOKO pearupoBaTh Ha U3MEHEHUE OKPY-
XKaromux napameTpoB. K npumepy, mpu NOKUJAHUU YEJIIOBEKOM pabouel 30HbI
TaKasi CUCTEMAa MOYKET PE3KO CHIXKATh KOJIMYECTBO MOJABAEMOT0O B 30HY JIbIXa-
HUS CBEXKETO BO3/lyXa, UTO 3HAUUTEIBHO COKPATUT 3HEPTONoTpeOIeHHE.

4.7. Ynpasiaenue OBK

Cucrembl OBK nomKkHBI KOHTPOJIUPOBATH MTEPEMEHHBIC TTApaMETPhl CUCTE-
MBI ¥ €€ KOMIIOHEHTOB. JTO JaBJICHUE U PACXOJ KHIKOCTH U Ta3a, TeMIeparypa
U BIQXHOCTh BO3/yXa, & TAKXKE CKOPOCTh U COCTOSIHHE BKIIFOUEHUS/ BBIKJITFOYE-
HUS MEXaHUYECKOTO 000pyI0BaHUSI.

Psn vHCTpYMEHTOB M TEPMUHAIBHBIX YCTPONCTB, JOCTYITHBIX Ha MOJICBOM
ypoBHe (HWkHeM ypoBHe, field level), ucnonb3yroTcs ans cOopa AaHHBIX U
YIPABJICHHUS B CUCTEME.

CucTeMHBIE KOHTPOJUIEPHI HCIIOJIL3YIOT BXOJHBIC JaHHBIC W JaHHBIC OT
CCHCOPHBIX YCTPOMCTB JJIsi TIPUHSTHS PEIICHUN O CHCTEME, a 3aTeM YIPaBJISIOT
WCITOJTHUTEIILHBIMU YCTPOMUCTBAMHU HAa OCHOBE BXOHOW WH(OPMAIIHH.
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JlaTunku W TepenaTUYMKH BKIIIOYAIOT B ce0sl TepMOCTAThl, NMEpeaaTUUKH
muddepeHIMaTbHOTO AaBICHUS KUAKOCTH JIJIi HACOCOB M YMJUIEPOB, NAaTUYHKU
mudepeHInanbHOr0 JaBIeHUs IS JKMJIKOCTeH M MOTOKa BO3MyXa, NAaTYUKU
CTATUYECKOTO JAaBJIECHUA, TaTYUKH JTABJICHUS BO3AyXa U JaTYUKU BIAKHOCTH.

[IprMepoM HCIOTHUTEIBHOIO MEXAHU3Ma WM OllepaTopa SIBISETCS Mpu-
BOJI, KOTOPBIM yYCTaHOBJIEH Ha BaJly 3aCJIOHKHM M 3aIlyCKaeT Hadajlo ee paboThl.
Omnepatysi MOXET ObITh HayaTa TEMIEPATYPHBIM JaTYMKOM, KOTOPBIN Mpu 00-
Hapy>XCHUU OTKJIOHEHUS TEMIIEPATYPhI OT 33IaHHOTO 3HAYEHUS] CUTHAIU3UPYET
00 3TOM KOHTPOJUIEPY, MOCJIE YEro KOHTPOJUIEP IMOCHUIAET CUTHAJ WCIIOIHU-
TE€JIbHOMY MEXAaHU3MY HA BKIIFOYEHUE JIBUTATENS, KOTOPBIA OTKPBIBAET WJIU 3a-
KPBIBAET 3aCJIOHKY. DTH YCTPOMCTBA MOTYT B3aUMOJIEUCTBOBATh APYT C IPYrOM
WIH ¢ KOHTPOJIJIEPOM aHAJIOTOBBIMU MM LIU(PPOBBIMU CUTHAJIAMHU.

AHaNOroBbl€ BXOAHBIE CUTHAIBI HA KOHTPOJUIEP MOTYT IMPEACTABIATh CO-
OO0l HEenpephIBHO M3MEHSIIOMIUNICSA CUTHAJI OT BHEUIHETO YCTPONCTBA WM JAaT4YH-
Ka, TAKOTO Kak JaT4yuk Temneparypsl. L{udposbie BXOIHBIE CUTHAJIBI KOHTPOJI-
jepa — 3TO IMPOCTO CUTHAIBI C JBYMsS BO3MOXHBIMU COCTOSIHUSIMHM (BKJIO-
YEH/BBIKJIIOUEH), TIOCTYMAIOIIME OT BHEUIHUX YCTPOMCTB WM JAaTYMKOB, TaKUX
KaK BBIKIIFOYaTEIb. AHAJIOTOBBIE BBIXOJHBIE CHTHAJIBI KOHTPOJUIEPA SIBISIOTCS
IIPONOPLIMOHAIBHBIMU TIEPEMEHHBIMA CHUTHAJIaMH, ITOCBUIAEMBIMUA KOHTpPOJLIE-
POM U1 HACTPOMKH MCIOJHUTEIBHOIO MEXAaHU3Ma WIM BHEIIHETO yCTPOMCTBA
yIpaBJeHUs, TAKOTO Kak MpuBoj kiamnaHa. [{udpoBoii BbIXOJ OT KOHTpoJuiepa
IPEJCTaBIsET COOOM ABYXIO3UIMOHHBIA CUTHAJ OT KOHTpPOJUIEpAa K MPHUBOAY,
HaIpUMED, BBIKIIIOYATEh TyCKa-0CTAHOBA PeJie BEHTUIISITOPA.

BOJABIIMHCTBO MOJIEBBIX YCTPOIMCTB U O0OPYIOBAHUS ISl CUCTEM aBTOMa-
TU3AlUH 31aHUA B3aUMOJICUCTBYIOT Ha HU3KMX CKOPOCTAX CETH, OOBIYHO MEHEE
1 MoOwurt/c. CeTb CBA3M IjId CUCTEMBI aBTOMAaTU3allUU 30aHU OOBIYHO HAXOIUTCS
B (pr3MUECKOI TOMOJOTUM «3BE3/1a» WJIU «ILIUHA» OT KOHTpoJuiepa. Ctapbie cu-
CTEMBbI YIPABJICHUS CUCTEMOW OTOIUIEHHUS, BEHTUISIUMU U KOHAUIIMOHUPOBAHUS
BO3/lyXa 00€CMEeYMBAIUCH FJIEKTPUUECKUM WM THEBMATUYECKUM 00OpYA0BaHU-
em. Omnako npsmoe 1udposoe ympasienue (DDC — direct digital control)
0OBbIYHO McnoJib3yeTcs B Ooiiee cioxHbix cucteMax OBK. DDC no3Bonsier cu-
CTEMHOMY KOHTPOJUIEPY BBIYUCIUTH MOCIEI0BATENLHOCTh ONEpalii HA OCHOBE
M(POBOro BXOJA OT CUCTEMHBIX JAaTYMKOB. SBISACH HU(PPOBBIMU CPEICTBAMU
ynpasienus, DDC cnocoOHbl NpOU3BOAUTE aHajdoro-mudpoBsie U 1udpo-
aHaJIOroBbIe MPeoOpa3oBaHus. B oTiMuKe OT IEKTPUUECKOTO WM MTHEBMaTHYe-
ckoro ympasiienusi, DDC mMoxeT ObITh 3amporpaMMUpPOBAHO I 000 mociie-
JOBaTENbHOCTU omnepauuid. KoHTposuiepbl MOTYT Ha3bIBaThCs MO PAa3HOMY: Be-
JIyIIUNA, BEAOMBIN, TEPMHUHAJ, ITAX U APYyTHUE.

Apxurtektypa ceteBoil cuctembl OBK 00bIYHO COCTOUT U3 CHEAYIOUIUX Ce-
TEBBIX YPOBHEMU:

e YpOBEHb yIIPaBJICHUS

e KOHTpOIEpHI YPOBHS CUCTEMBI WU YPOBHS 3/1aHHUS

e KoHTpoJ1ephl HUKHETO (ITOJIEBOT0) YPOBHS
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4.7.1. YpoBeHb ynpaBJeHUs

Beicimum ypoBHeM cuctemsl ynpasiieHuss OBK siBisiercs ypoBeHb ympas-
JIEHUS, COCTOSIIMNA W3 IMEPCOHAIBHBIX KOMIIBIOTEPOB, MOJKIIOUYEHHBIX 4Yepe3
cetb Ethernet. DT pabGoume cTaHIMM ornepaTopa MOTYT B3aUMOJIEHCTBOBATh,
OTpalllBaTh U KOHTPOJIUPOBATH JIOOBIE KOHTPOJUIEPHl U YCTPOICTBA B CETH.
YpoBeHb yrpaBieHHUs 00€CTIeYUBACT MHOKECTBO (DYHKITUH:

® /IMUHHCTPUPOBaHUE U yrpasieHue cucrteMoit OBK;

® IPOTPaMMHUPOBAHUE JJISl CUCTEMBI U APYTUX KOHTPOJUIEPOB, BKIKOYAS I1O-
CJIEIOBATEILHOCTD PaOOTHI;

¢ 0TOOpakeHNE CUCTEMHON HH(POpMAIINH;

® CUCTEMHBIE OTYETHI;

® CCTEMHOE IIJIAHUPOBAHHUE;

® APXMBHUPOBAHUE U aHAIN3 COOPAHHBIX JAHHBIX;

® pe3epBHOE KOMMUPOBaHKE 0a3 JaHHBIX KOHTPOJUIEPA;

® OTYETHI U aHAJIN3 aBapUUHBIX CUTHAJIOB;

® aHaJ N3 TCHICHIINH.

Cucrema OBK o00byHO ympaBnsgercs: paboueit cranimueir cepsepa u I1K
OIlepaTopa, C MCHOJB30BAHMEM CTAaHAAPTHBIX OIEPALMOHHBIX CHCTEM, CIICIU-
allbHBIX MporpaMMHbIX npuioxenuid OBK, rpaguueckoro nnrepdeiica u no-
cryna B MurepHer. Cucrema ymnpasinenuss OBK moxer ObITh compsikeHa WM
UHTETPUPOBAHA C CUCTEMOM TOXKApHON CHUTHAJIM3ALMM, BUACOHAOIIIO/IECHUS,
KOHTPOJISL 10CTyMa U ynpasieHus ocsenieHrueM. Cucrema OBK taxxke siBisiercs
BaXHOW YacThbIO CHCTEMBI YIpaBJIeHHUs OOOpPYIAOBAaHHEM M OOCIY>KMBAaHUEM, B
NIEPBYIO OYEPE/lb, ISl OTCIICKUBAHUS [TAPAaMETPOB KIIMMAaTa U YIIPaBICHUS UMH,
Y JUI1 ONTUMU3ALMH UCTIOJIb30BAHMS SJHEPTUH.

4.7.2. KoHTpOJLIepbl CHCTEMHOI'0 YPOBHSI WJIM YPOBHA 31aHUSA

KoHTposiepbl CHCTEMHOrO YpOBHSI WJIM YPOBHSI 3JAHMS TIOJKIIOYEHBI K
YPOBHIO YIIPABJICHUA. B CHCTEMHOM OKpYXE€HUHU, HAIIPUMEP, YHUBEPCUTETCKOTO
ropojJKa, KOHTPOJIJIEPbl YPOBHA 3JaHUSI MOTYT IOJKJIOYAThCA YEPE3 CETh KaM-
1yca K ypoBHIO ympaBiieHus cuctemou ynpasieHuss OBK. OTu KOHTposieps
MOTYT HamnpsIMyI0 yrpasisiTe obopynoBanueM OBK (kak mpaBuiio, BEHTHIISIIU-
OHHBIMU YCTAaHOBKAMH) WJIM KOCBEHHO 4Y€pEe3 CETEBbIE KOHTPOJUIEPHI HHKHETO
YPOBHS.

KoHTposiepbl ypoBHS CUCTEMBI 00pabaThHIBAIOT OMEPAIMA BCEX KOHTPOJI-
JIEpOB HAa HIDKHEM IIOJIEBOM YpPOBHE, COOMPAIOT W TMOAJNCPKUBAIOT JAHHBIC, H
MOTYT paboTaTh KaKk aBTOHOMHBIE OJIOKM, €CITM CBsI3b IMOTEpsSHA HA YpPOBHE
YIIPaBJICHUS.

CucTeMHbIE KOHTPOJUIEPhl UMEIOT OJHOPAHTOBYIO CBSI3b C JIPYTMMHU KOH-
TPOJIICPAMHU.

4.7.3. KonTpoJuiepbl M0J€BOr0 YPOBHSA
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KoHTposiepbl mojaeBoro ypoBHS OOCITYKMBAIOT ATaKHM 3/IaHUS, a TAKXKE
KOHKPETHBIE 00JIACTH, MPUJIOKEHHUS U ycTpolcTBa. OHM OTpaHUYEHBI KaK IO
(GYHKUIMOHATBHOCTH, TaK M IO BO3MOKHOCTSIM MOJKIIOUEHUs. B 3Ty rpymnmy
BXOAAT KOHTpoJuiepsl DDC, MexaHn4ecKrue KOHTPOJIIEPHI U KOHTPOJUIEPHI MPU-
noxeHuil. Konrpomiepsr DDC Moryt noajiep:kuBaTh HECKOJIBKO MPUIOKEHUM,
OTIpEJICTICHHbIE CETU YCTPOWCTB WMJIM KOHKPETHBIM KOMIIOHEHT 00O0pY/IOBaHMS,
Harmpumep, OJIOK KOHAMIMOHUpoBaHUsl Bo3ayxa. Kounrpommep DDC o00bryHO
MMEET BCTPOCHHYIO MaMsTh, ONEpPAlMOHHYIO cucTeMy U 06a3zy naHHbIX. Kak
DDC, Tak 1 MEXaHUYECKUE KOHTPOJUIEPHI BBIOJHSIOT YIIPABICHHUE C IOMOIIBIO
aJIrOPUTMOB YIIPABJICHHUSI.

Hanpumep, KOHTpOIIEP MOKET U3MEPSITh TEMIEPATYPY WIH BIAXKHOCTH B
ONpE/ICICHHOW YaCcTH 3/1aHUs, © HA OCHOBE U3MEPEHUS HAIIPSIMYIO TPOU3BOIUTH
OXJIQXEHUE, HATPEB, YBIAXXHEHUE WIIA OCYILLIEHHE B 3TOM YacTH 3AaHusd. Heko-
TOpbIE BUIBI MEXAaHUYECKOTO 00OPYI0BaHUSI, HAIIPUMED, YCTPONCTBA i 00pa-
OOTKH BO3/yXa, YMILIEPHI U JIp., MOTYT OCHAIAThCS KOHTPOJLJIEPAMH TOJIEBOTO
YPOBHSI M COOTBETCTBYIOIIMMH TIPUBOJIaMU B cocTaBe 00opynoBaHusi. CUCTEM-
HbIE KOHTPOJUJIEPHI MO3BOJIAIOT MOJEBBIM KOHTPOJUIEpAM B3aUMOJEHCTBOBATH C
JPYTUMH TOJEBBIMA KOHTPOJUIEPAMH WM TPYIION IMOJEBBIX KOHTPOJUIEPOB, a
TaK)Ke€ UMETh JIOCTYII K 0a3aM JaHHBIX U MPOTPAMMaM.

Kontpomnepsr DDC mMoryT Take UCHOJIb30BaTh yIAJICHHBIE KOHTPOJLIEPHI
cnienuanpHoro HasHaueHus (ASC — application-specific controllers) mmast Takux
YCTPOMCTB, Kak peryiupyembie Bosayxopacnpenenurenu (VAV [Variable air
volume]-terminals).

Cucremsl ymnpasiennss OBKB pasBuBarorcs miisg MCIOIb30BaHUS WHTEJ-
JIEKTYalIbHOU MH(PPACTPYKTYPHI 3[JaHUSI. ITO OTHOCUTCS K YPOBHIO YIIPaBICHUS
cucremor OBK n pacmmpsercs ninm CiycKaeTcs 10 CETEBOM MepapXUM Ha CH-
creMHOoM ¥ mosieBoM ypoHe. [Ipunastue ATSI/TIA/EIA-862 ampecHOCTpYKTY-
pUpOBaHHON MHGPACTPYKTYPHI JJISI CUCTEM aBTOMATHU3alUM 3/IaHUU TTO3BOJISIET
MCIIOJIb30BaTh CTAHAAPTHYIO HEIKPAHUPOBAHHYIO BUTYIO TIapy MEIHBIX KaOenei
Y BOJIOKOHHO-ONITUYECKHUE Kabesin, KOTOpble OyayT UCIOJIb30BAaThCS BO BCEH CH-
creme ynpasienuss HVAC. Xots nmpotokon [P-cetn MOXKET UCMONb30BaThCA HA
ypoBHE ymnpasyeHus, npotokojsl BACnet wiu LonTalk, BepositHo, OyayT uc-
MOJIb30BaThCSl HA JPYTUX YPOBHSIX.

CerteBoit mpotokosl BACnet (Building Automation and Control network)
MPUMEHSIETCS B CUCTEMax aBTOMAaTU3allMU 3IaHUN U CETAX yIpaBJIeHUs, a Mpo-
tokon LonTalk komnanuu Echelon Corporation onTUMU3MpoOBaH MO 3aJadu
MOHUTOPUHTA W YNPABJICHUS JJII CETEeBBIX YCTPOWUCTB, B3aUMOICHCTBYIOIIUX
yepe3 Takue Cpebl KOMMYHUKAIIMU, KaK BUTAs IMapa, JUHUM AJICKTPOMUTAHUS,
ONTOBOJIOKHO, OECIpOBOIHBIE paarodacToTHhIe cpeabl. BMecte ¢ Tem LonTalk
MPEIOCTABIISIET MAPIIPYTU3ATOPHI JJIsl IEpexoa OT CBOEro COOCTBEHHOIO Mpo-
tokona K IP, a manneie BACnet nepenocsarcs Ha IP co cranmapramm tuna
BACnet / IP, uro onpenenser noMmuHupoanue [P-potokona.
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4.8. [Ipumepsbl yMHBIX TexHOJ0ruii B cuctemax OBK

CyiiecTByIo#e CMapT-TEXHOJIOTHH TPEIaraloT CIOCOOBI «IIOBBIIICHUS
uHTemwiekTay B cucreMax OBK myrem nx 6ecnipoBOHOrO npucoeauHeHus (mpu
nomonmm WiFi wimm Bluetooth) k npyrum ycrpoiictBam. Hanmpumep, ycranoBka
«YMHOTO0» BO3AYyXOpaclpeAeauTeNs AN YIPaBJICHUS PAacXOJOM IOJaBaEMOTO
WIH YJAIIeMOro U3 TOMEIIEHHUS BO3yXa MPHUBEAET K YMEHBIICHUIO HArpy30kK
Ha OXJIX/ICHHUE M OTOIUJICHHE — TaKHE PEIIETKU MOTYT OBITh HACTPOCHBI HA OT-
KPBITHE/3aKPBITHE TIO0  pPAClUCaHUI0 B  pa3HbIX KomHaTax. Oromie-
HUE/OXTAKICHUE TOJIBKO MCIOIb3yEMbIX B JAHHBIA MOMEHT OMEIIEHUN MOKET
CHU3UTH noTpediienne 3Heprun A0 30%. Kpome Toro, mosib3oBaTenb yxke He
OCTaBUT BKJIFOUEHHBIM TEPMOCTAT CUCTEMBl OTOILICHUS WM KOHIWLMOHHPOBA-
HUS BBIXOJI M3 MOMeUIeHMs. BblnosHeHne 3Toi 3ajauu B aBTOMaTUYECKOM pe-
KUME TaK’K€ YMEHBIIIAET BPEMs, 3aTpaulBaeMoe Ha 3TO I0JIb30BATEJIEM, U YBE-
JUYMBAET €ro KoM(popT. Y 100CTBO UCTIONB30BAHUS — COBPEMEHHbBIE MOOUIIbHbBIE
TEXHOJOTMH MO3BOJIAIOT YNPABJIATh TAKUMH CUCTEMaMH yAaJCHHO, HAIpUMED,
BKJIFOUUTH JOMOJIHUTENNbHBIN HATOI MMOMEIIEHUH 3a HECKOJIbKO MUHYT JI0 MpHU-
OBITHS B KBapTUPY WU IEPE]] OTXOAOM KO CHY. Y MHbIE UH)KEHEPHbBIE CUCTEMBI
B3aMMOJEHCTBYIOT HE TOJIBKO C IOJI30BATEIEM, HO U C OKpYXKarollel cpenoi.
Hanpumep, cucrema MOXET pearnpoBaTh Ha U3MEHEHHE TeMIIepaTypbl HapyK-
HOT'O BO3/lyXa KaK I10 JaHHBIM HAapy>KHbIX JaTYUKOB, TAK M UCIIOJIb3Ys KPATKO-
CPOYHBIE MPOTHO3bI MOTOABI JUIsl IPEBEHTUBHOM peakUuu Ha KIMMaTU4YECKUE
u3MeHeHus1. Kpome «yMHBIX» PELIETOK, CYHIECTBEHHOI'O YBEIMYEHHUS 3PPek-
TuBHOCTH cructeM OBK MOXHO JOCTHYB MyTeM «yBEIMYEHUS MHTEIIEKTa» Ta-
KUX OONBIINX MOTpeOUTENe 3HEPruH, KaK KOMIIPECCOPbl, BEHTUJISATOPHI U
Hacochl. B TaHHOM ciyyae OCTaTOYHO aBTOMATHU3MPOBATh U COKPATUTh BpEMs
paboThI 3TUX YCTPOMCTB O MUHUMAIILHO HEOOXOAMMOT0, YTOOBI CYIIECTBEHHO
CHU3UTh dHepronoTpedienne Beer cucreMbl. CerofHs Ha CMEHY OOBIYHBIM TEp-
MOCTaTaM MPUXOJAT «yMHBIE», OCHOBHbIE (YHKUMU KOTOPHIX — YIPAaBIAThH
KJIMMaTHYeCKUM 000py/a0BaHHEM B noMmerieHnd. OHM JOMOJIHSAIOTCS AJIEMEHTa-
MU HCKYCCTBEHHOTO HWHTEIJIEKTa: MMEIOT BCTPOCHHOE pacHUCaHHME MPUBBIYEK
oOuTaTens, KOTOPOoe MOKHO KOPPEKTUPOBATh, CBA3b C TIOTOHBIMH JATIUKAMH H
OIOBEILIEHNE Yepe3 MOOMIbHYIO CETh, TO3BOJIAIONIEE O0Jiee TMOKO pearupoBaTh
Ha M3MEHSIONIMECs BHENTHUE (PaKTOphl (HAampuUMep, Ha MOTOAY WM U3MEHEHHE
pacnucaHus ToJb30BatTens). VMmerommecs B KOMIUIGKTE JATYMKU JIBIDKEHUS
MO3BOJIAIOT pearupoBaTh U Ha HE3aIJIAHUPOBAHHBIE BO3BPAIICHNE UM YXOJI Ye-
JIOBEKa M3 KOMHATHI MJIN KBapTUPHI.

BEPHYTHCS K OTJIABICHUIO
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11 MIPAKTUYECKHWHA PA3JIEJI

JIABOPATOPHBIM ITPAKTUKYM

1.
2.
3.

O6mue TpeboBaHus K OMOIMOTEYHBIM KOMIIOHEHTaM
Pexomenmanmm Jy1s pa3pabOTKH KOMIIOHEHTOB

TpeboBaHus K YPOBHIO T€OMETPUUECKON TPOPaOOTKH OUOINOTEUHBIX

KOMIIOHCHTOB

4.

TpebGoBanus k rpadhuuecKOMy OTOOpaKEHUIO OMOTHMOTEUHBIX

KOMIIOHCHTOB

3.

TpebGoBanus K ypoBHIO aTprOyTUBHON POPabOTKH OMOIHMOTEUHBIX

KOMIIOHCHTOB

6.
7.

TpebGoBaHus K 3HAYEHUSAM aTPUOYTOB OMOIMOTEUHBIX KOMIIOHEHTOB
TpebGoBaHus kK MaTepuanam

7.1. CocraBnsromue MaTepuana

7.2. Pabota ¢ maTepuaiamMmu

7.3. Onucanue Marepuana

7.4. dKr3HEHHBIN UK MaTepuana

7.5. TpeboBaHUs K TEKCTYpe MaTEpUATIOB

. OyHKIIMOHAIBHBIE TPeOOBaHUS K OUOIMOTEYHBIM KOMIIOHEHTAM

. TpeboBanus k (hopmaTram KOMIIOHEHTOB

9.1. TpeboBaHus K MeTaJaHHBIM KOMIIOHEHTOB

9.2. Onmnaiin 6ubmmorteka komnonentoB BIMLIB

9.3. Ounaitn-6ubnuorexa komrnoneHToB BIMobject

9.4. Onmnaiin 6ubnunorexka komnoneHtoB NBS National BIM Library

9.5. OnymaiH Onororeka koMrnoueHToB BIMZIP
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JIABOPATOPHBIN TPAKTUKYM
1. O01mme TpeGOBaAHUSA K OUOJIMOTEYHBIM KOMIIOHEHTAM

KomnoHneHTsl pa3pabaThIBalOTCSl ¢ MOMOIIBIO MPOTPaMMHBIX IIATHOPM
TEXHOJOTHH HH()OPMAIIMOHHOTO MOJEIUPOBAHUS, IMO3BOJISIIOIIMMH CO3aBaTh
UH(GOPMAIIMOHHO HACBIIIEHHBIE HU(POBBIE AHATOTH PeaTbHBIX (UINUECKUX
aneMeHToB 37aHuii. Criocod pa3pabOTKU KOMIIOHEHTOB 3aBUCUT OT HCIIOJb3ye-
moit BIMmnatpopmer. B ArchiCAD KOMIOHEHTHI MOTYT CO3/1aBaThCs Kak Ipa-
¢uueckn, uactpymenramu camoro ArchiCAD, Tak u ¢ HUCIONIB30BaHUEM TIPO-
rpamMHoro s3eika GDL, npu 3ToM OMOMMOTEUYHBIN 3JIEMEHT OyAeT reHepUupo-
BaThCsl HA OCHOBE 3apaHee MPOIMMCAHHBIX TPABUJ

B Renga pa3paboTka KOMIIOHEHTOB MPOUCXOAUT B CAMOM IPOEKTE C UC-
M0JIb30BAaHUEM COOTBETCTBYIOIIMX MHCTPYMEHTOB

B Revit pa3paboTka 3arpyxaeMbIX KOMIIOHEHTOB BBIIIOIHSETCS B OKPYXke-
HUU pelaKTopa ceMercTB (pucyHok 10), KoTopslil siBisieTcst TeM xe Revit, Tonb-
KO CO BKJIFOYEHHBIMU MHCTPYMEHTaMU U1 pa3pab0TKHU KOMIIOHEHTOB.

2. PexoMengauuu Ajsi pa3padoTKu KOMIIOHEHTOB

[Ipu pa3paboTke KOMIIOHEHTOB BayKHO OIPEAENATh YPOBEHb MPOPaOOTKH
(LOD), koTopslii B IEPBYIO OYEPEAb 3aBUCHUT OT TOT'0, K KAKON KaTeroOpyuu OTHO-
CUTCSI KOMIIOHEHT - 0000IIEHHBIN WK MPOIYKT, & TAKXKE OT TOTO, JUIS PEIICHHS
KakoM 3a7auu oH co3gaercsa. Hampumep, eciu mudposast nHPopMaIimoHHast Mo-
JeNb HyXXHa C IEeNbl0 pa3pabOTKH W CpaBHEHHUS BapHAHTOB apXHUTEKTYPHO-
IpafoCTPOUTENBHBIX KOHIICTIINN, OMpEAeNIeHNs] TEXHUKOIKOHOMHYECKHUX TMOKa-
3aresiel 00bEMHO-TTAHUPOBOYHBIX PEIICHUH, TO KOMIIOHEHTHI MOKHO pa3pada-
ThIBaTh ¢ ypoBHeM mpopadotku (LOD) 100, a ecnu monens pa3zpadbarbiBaeTcs
st hopmupoBanus padoueit qoxkymentaruu - LOD 300-400. CoctaB u 4mciio
reOMETPUUYECKUX MapaMeTpOB, KOTOPHIMU YTIPABJISETCS BHEIIHUN BUJ KOMIIO-
HEHTa, 3aBUCUT OT €ro (popMbl U METOJOB ero noctpoeHus. [Ipu onpeneneHuu
dbopmbl BIM-KOMIIOHEHTOB HY»XHO M30eraTh JUIIHeN aetanuzaruu. [Ipu paspa-
0O0TKE KOMIIOHEHTOB PEKOMEHAYETCSl HE MOJAEIUPOBATh T€ YAaCTH KOMIIOHEHTA,
KOTOPBIX HE OYJIET BUTHO B MOJIENH (3aMKHYTBIE TIOJIOCTH, pe3bda u mpod.). Co-
CTaB U YMCJIO aTpUOyTOB 3aBUCHUT OT psifa (PaKTOPOB, TAKHX KaK: - MOTPEOHOCTH
K MH(POPMAIMOHHOMY HANOJHEHHIO KOMIIOHEHTa OT MPOU3BOAUTENS; ® MPOU3-
BOJAUTEIb MOXET mnorpedoBarh BHecTH B BlM-kommoneHT uHbopmanuio o
HA3BaHUU MPOU3BOJIUTEIS, CCHUIKY Ha CBOM MHTEPHET-PECYPC, * €CIU PeUb HJIET
00 000pyAOBaHUU, TO MOXKET MOTPEOOBATHCA BKIIOYUTH B KOMIIOHEHT CCBUIKY
Ha CTPAHMIly €ro TEXHUYECKHX XapaKTEPUCTUK U T. M. - LEJIH UCIOJIb30BaHUS
U poBoi HHOOPMALIMOHHON MOJIENI €CITU MOJEIb MPEANOIaracTcsl UCIOIb30-
BaTh IS MOJTYYECHHSI MPOSKTHON IOKyMEHTAIlUU, B COCTaB KOTOPOU BXOJAT CIie-
nuUKalUd U BEIOMOCTH, HEKOTOpbIE aTpHOyThl MOTYT OBITh HCIOJB30BaHBI
UMEHHO Ut (hOPMHUPOBAHUS HEOOXOIMMBIX CICIIM(UKAIII/BETOMOCTEH; * €CIH
nudpoBas MHGOPMALMOHHAST MOJENb CO3/JaeTCs IS MCIOJB30BaHUS B XOE
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IKCIUTyaTauy 00bEeKTa, TOTJa 00s3aTebHBIMU OyIyT aTpuOYThI, CBSI3aHHBIE CO
CPOKOM CIIy>KOBbI, TaTOW YCTaHOBKH, MOIIHOCTBIO U T. 1. Llenan ucnonb3oBaHus
UG poBoit HHGOPMAIIMOHHONW MOJENH BIUSIOT KaK HAa COCTaB aTPUOYTOB KOM-
MOHEHTA, TaK U Ha €ro reoMeTpudYeckue mapameTpbl. Hampumep, ecau uHbOp-
MAaITMOHHAs MOJIENTh Pa3paldaThIBACTCS C IEJIBIO BBITyCKa YepTEkKeH U crienudu-
Kanui Ha ctaauu [IpoeKT, TO KOMIOHEHTHI JTOJDKHBI HMETh TOYHO OIpeeIieH-
HBIC TEOMETPUYECKHE MapaMeTphl, cofepxkaTh YI'O mist opopmiieHus yeprexeit
U BKJIIOYATh B ceOsl aTpHOYTHI, MMO3BOJISIFOIINE CO3AaTh CHEIUPUKAINN U TOYHO
uaeHTtudunrposars nement (Mapka, O6o3nauenne, HaumeHoBanue, ApTuKy,
3aBoa-m3roroBuTeNh, Macca u npod.). Ecnu nHdopmannoHHas MoJenb pa3pa-
OaTbIBacTCS C IEIbI0 MPOCTPAHCTBEHHOW KOOPAMHAIIMU, TO BaXXHBI B TIEPBYIO
ouepe/ib rabapuTHbIE TEOMETPUUYECKUE pa3Mephl KOMIIOHEHTOB MOJIENH, a aTpH-
OyThI TOJKHBI TTO3BOJISITH TOYHO KIACCU(PUIIMPOBATH U TPYNIUPOBATH AIEMEHTHI
JUTSl IPOBEPKHU Ha KoJutn3uu. Eciu mHbopMalonHast MoJiesib pa3padbaTbiBaeTcs
C 1IeJIbI0 TIo/icueTa paboT U 00BEMOB U OIIEHKU CMETHOM CTOMMOCTH, TO TIOMHMO
r€OMETPUYECKUX TapamMeTpoB ([UIMHA, IIUPHUHA, BBICOTA, IUIOIIA/]b, 00OBEM H
POY.) BaXKHO HCIIOJIb30BaTh aTPUOYTHI, TMO3BOJISIIONIUME TOYHO KIACCHUMUIIUPO-
BaTh KOMIIOHEHT (MaTepuajil KOMIIOHEHTA, TOMOJHUTEIbHbIC IPU3HAKK JIJIsT KaXkK-
JIOM KaTeropuu 00bEKTOB, HAIIPUMED, JIJIsl CTEH: UCIIOJIb30BAHUE B KOHCTPYKIIUU
(BHYTpEHHSSI WU Hapy>KHas), apMUPOBAHKE MEPEropoioK (MPUCYTCTBYET WU
HET) U MpoY.).

3. TpeOGoBaHKs K YPOBHIO reOMeTPUYECKOH MPOPadoTKH
OMOIMOTEYHBIX KOMIIOHEHTOB

Yposenv npopabomxu (LOD) YpoBeHb IPOPAOOTKH IJIEMEHTOB HH(pOpMa-
rmonHoi monenu (LOD, Level of Development) npunsiTO pa3nensite Ha JiBe He-
3aBUCUMBIC YaCTH: YPOBEHb NPOPAOOTKH T'€OMETPUU U YPOBEHb MPOPabOTKH
uHdopmaruu. YpoBHU TPOpPabOTKH reoMeTpur U UHGOPMAIUU APYT K JIPYTY
CTpOro He MpuBs3aHbl. Ha mpakTuke 3a4acTyio Ha HA4aJIbHBIX dTamax MPOeKTH-
poBaHUSI HEOOXOAMMBI OOJbIIKMEe 00BEMBI MHGOPMAIIMK, TPU STOM JeTalbHAs
mpopaboTKa reOMETPUH He TpeOyeTcs.

Tpebosanus K YPOBHIO 2e0MempuiecKol Npopadbomxu

Ha ctagum xoHnenuyn HE0OXOAMMO MPOCTO 0003HAUNTH HATUYHE KOJIOH-
HBbI B KOHKPETHOM MeCTe MOJeNHU (711 (OPMUPOBAHUS KOHCTPYKTUBHOM CXEMBI
3/IaHUs), TIPU 3TOM HHU MaTepHall, HU Jake MPOo(Uib KOJOHHBI 3HAYEHUS HE
uMeroT, ucnoisibdyercss LOD 100. Ha ctaguu npoekTHON NOKYMEHTaluu MAJist
BBITIOJIHEHUST KOHCTPYKTHBHOTO pacdeTa MCIOJb3yeTCs KOMIIOHEHT ¢ KOHKPET-
HBIM MaTepuaiioM u mnpocduinem (ctanb, aByTaBp) - LOD 200, mocne pacyera
AJIEMEHT JOJDKEH OBITh 3aMEHEH KOMITIOHEHTOM C TOYHBIMH T'€OMETPUYECKUMH
napametrpamu - LOD 300. Ha cranguu paboued TOKyMEHTAIlMU K KOJIOHHE J0-
OaBIISIFOTCS Y3JIBI KPEIUICHUS, MOJIEIb JACTATM3UPYETCS JO COCTOSHUS, TOCTa-
TOYHOTO JJIsl MPOU3BOCTBAa U MOHTaxka uznenus - LOD 400.
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4. TpeGoBanusi k rpaguyecKoMy 0TOOpPaKeHUI0 OUOJIHOTEYHBIX
KOMIIOHEHTOB

['padmueckoe mpencraBieHne OMOMMOTEYHBIX KOMIIOHEHTOB MOYHO pPa3-
JIEIUTh Ha JIBE COCTABIISIONINE: - PEAIBHOE TPEXMEPHOE OTOOPAKEHUE JIEMEHTA
Y MPOU3BOJHBIE OT HErO MPOEKIMHU U CEUYECHHUSI; HEOOXOAUMO JUIsl BU3yalIu3allui
(oToOpaskeHus1) HHPOPMAITMOHHON MOJeNu U (POopMHUpPyeTCs aBTOMATHYECKH Ha
OCHOBE T€OMETPHUH 00BEKTA; YCIOBHO-TpaduyecKkoe 0ToOpakeHne - cxemaThye-
cKkoe 00o3HaueHue ABepel Ha IIaHe, 0003HaYeHHE OTKPhIBaHUS OKOH, YI'O ms
WHKXCHEPHBIX KOMIIOHEHTOB | TIPOY.); HEOOXOAMMO JJIT OPOPMIICHUS YePTEIKEH
B COOTBETCTBUHU C JCUCTBYIOIIMMH HOpPMaMH Ha IJIaHax, (acagax, pa3zpe3ax H
cxemax. B 3aBucumoctu OT miaatgopMbl MHOOPMAIMOHHOTO MOJEIUPOBAHMS,
CIOCOOBI peaNn3aluy JaHHBIX HACTPOEK oTiauvaroTcsa. OgHako npu pa3paboTke
KOMITIOHEHTOB CJIEIyET CTPEMUTHCA K peaju3aldh 00€HX COCTaBJISIOLIUX I'pa-
(ryeckoro npeACTaBICHUS

5. TpeOoBaHNsl K YPOBHIO aTPMOYTUBHOI NPOPAdOTKH OMOJIHOTEYHBIX
KOMIIOHECHTOB

VYpoBeHb aTpuOyTUBHOM MTPOPAa0OTKU Y POBEHb aTpUOYTUBHON TPOPAOOTKHU
MPEACTABIISIET MUHUMAJIBHOE KOJIMYECTBO aTpUOYTHBHOW MH(OpManuu B KOM-
MOHEHTE 12, KOTOPBIN ONpENETAETCS UCXOIA U3: - LeJIel U 3aJa4 TPUMEHEHHUS
M(pOBBIX MH(OOPMAIMOHHBIX MOJIENel; - TpeboBaHus K ypoBHIO LODi; - Tpe-
OOBaHMs K COCTaBy NPOEKTHOW JOKYMEHTalMu. Tak, HalpuMmep, €Ciau KOMIIO-
HEHT HEOOXOAMMO YYEeCTh B creuu@UKanusx, TO OH JIOJDKEH COJAEp)KaTh HMH-
dbopmaruio, HeOOXOIUMYIO IJIsi €ro BbIAENEHUsS U QuiIbTpauuu B crenuduka-
uuu. Ecnu KOMMOOHEHT - OKHO, TO il cnenudukanuu HeoOXOAUMO, YTOOBI
KOMITOHEHT COJIepkasl HH(POPMALIUIO O TadapUTHBIX pazMepax (LIMPUHE U BHICO-
T€), UAECHTU(DUKATMOHHYIO UHPOpMaLMIO (HOPMATUBHBIA JOKYMEHT WM H3TO-
TOBUTEJIb, HANMEHOBAHKE, MapKa, U T.1.), uHopMaiuio o macce (Ipu HeoOXO0-
JIUMOCTH).

Pa3zoenenue ampubymoe komnonenma

Pa3nenenue arpulOyToB Ha 00s3aTEIbHbBIC U IOTIOTHUTEIBLHBIE HEOOX0IUMO
paccMaTpuBaTh C TOYKH 3pPEHHS MPEANoiaraeéMoro MCIoib30BaHUsA LU(PPOBOMH
nH(OpPMAITMOHHOW Mojienu. Tak, HampuMmep, eCiau U3 MOJEIH HEO0O0X0IuMO TO-
JY4YUTh TPOEKTHYIO W pabovylo TOKYMEHTAIUIO, TO KOMIIOHEHTHI 000py10Ba-
HUS JIOJDKHBI COAepXaTh Takue aTpuOyThl, Kak 00O3HaueHHE, HAMMEHOBAHUE,
HOMEp TMO3ULIMHU, Macca eIMHUIBL. DTH aTpUOyTHI ISl TAKUX LIEJeH U 3a/1a4 uc-
MOJIb30BaHUs OYIYT SBISATHCS 0053aTeIbHBIMU.

C apyroii CTOpOHBI, €CJH 11eJIb UCTIOJIb30BaHUS ITU(GPOBOI HHDOPMAITUOH-
HOM MOJeNU - BU3yallM3allys, TO 00s3aTeIbHBIMU OyIyT SBJISTHCS IMapaMETPhI
BHEILIHETO BUJA, B IEPBYIO OYEPE]Ib MATEPHUAI U €r0 TEKCTypa. A €ClH LeNb Uc-
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MOJIb30BAHUSI MOJICJIA - PACUET HECYIMIUX KOHCTPYKIUH, TOraa 00s3aTeIbHBIMA
OyIyT SIBJSITbCSI TEOMETPUUYECKUE MapaMeTphl, KaK, HAIpUMeEp, JIMHA AJIEeMEHTa
Y MOMEHTBI MHEPIIUU CEUEHUsI, MaTepual ¢ ero PU3nYecKUMU XapaKTepUCTUKa-
MU | T. 1. [ ueneit npoBeAeHUs TEHEpa U 3aKyIIKH B KOMIIOHEHTaX HE00X0-
JTUMO MMETh MHGOpPMAIIMIO O HOMEpE apTUKyja W mpousBoautene. [lpu stom
BCE aTpUOYTHI OJDKHBI UMETh MPABWIBHBIA TUM JAHHBIX (TEKCT, YHUCIO, MPO-
LEHT, JJIMHA, TUIOLAJb U MPOoY.), UX 3HAYCHUS JOHKHBI COOTBETCTBOBATH THUITY
JAHHBIX U JOJDKHBI ObITh 3anodHEeHHBIMU. [Ipu 3anonHeHnn aTpruOyToB HEOOXO0-
JTUMO TIOHUMATh, YTO HAJIMYUE 3HAYEHUN HEKOTOPBIX U3 HUX 3aBUCHUT OT CTaHH,
Ha KOTOPOM KOHKPETHBI KOMIIOHEHT UCHoJib3yeTcsd. Tak, Hampumep, aTpuOyT
«JlaTa MOHTaxa» 00OpYAOBaHUS MOKET ObITh 3aMOJIHEH TOJBKO IMOCIJE BBIMOJ-
HEHHOTO MOHTa)kKa KOHKPETHOT'O SK3EMILISIpa B CTPOSIIEMCS 00BEKTE

6. TpeboBaHusl K 3HAYEHUSIM ATPUOYTOB OMOIUOTEYHBIX KOMIIOHEHTOB

bubnuoreunbie KOMIIOHEHTHI MOTYT UMETh MHOXECTBO BapUAHTOB, U3 KO-
TOPBIX TMOJIH30BATEIN JIOJDKHBI BRIOpATh TaKue, KOTOPHIE COOTBETCTBYIOT MPO-
€KTHOMY 3aMbICJy, 3aJaHHBIM TEXHUYECKUM YCJIOBUAM U HAJUJICKAILIUM HOpMa-
TUBHBIM JIOKYMeHTaM. [10100p KOMITIOHEHTa BBIMOIHACTCS HA OCHOBE 3HAYCHHIA
napameTpoB U aTpuOyToB. Eciu mapamerpsl ynpaBisioT TeOMeTpueH, To u3Me-
HEHHUE UX 3HAYEHUU JOJDKHO IPUBECTU K COOTBETCTBYIOIIUM U3MEHEHHSIM I'e0-
MeTpuH. B mpakThke MOXXHO BCTPETUTh TAKME KOMIIOHEHTBI, TEOMETPUS KOTO-
PBIX HUKAK HE pearupyer Ha U3MEHEHHUsI [1apaMETPOB, UTO SIBIIIETCS HENPaBUIIb-
HbIM. Bce mapamerpsl, 10 ONpeIesIeHUI0, JOJDKHBI UMETh 3aJaHHbIE 3HAUYCHUS,
KOTOpBIE JOJDKHBI COOTBETCTBOBATH THUITY JAHHBIX KOHKPETHOrO mapamerpa. B
OTJIMYHME OT IMapaMeTPOB, 3HAUCHUs] aTPUOYTOB MOTYT B Hayaje MPOEKTa OTCYT-
cTBOBaTh. OHU OyIyT 3amONHATHCS O MEPE UX OMNPEACICHUS] U TOSBICHUSA
HE0OX0MMMOCTH B MX Hanmuuuu. Hampumep, 3HaueHue atpudyrta «/lata ycra-
HOBKI» MEXaHUYECKOro 000pyAoBaHUsS Oy/IeT OTCYyTCTBOBATh O MOMEHTA €ro
yctaHoBkd. Ecnu nnst arpubyrta mpucBoeH TN JaHHBIX «Tekct» (i «Ctpo-
Ka», KaKk B Renga), To ero 3HaueHue He JIOJHKHO 3aKaHUYMBATHCS TOYKOU. A mpH
3aM0JIHCHUM 3HAUYCHUS aTpulyTa ¢ TUIOM JaHHBIX «YHCI0», HE0OX0IUMO 00pa-
TUTh BHUMaHHUE HA TO, KaKOM 3HAK, TOYKA WJIU 3amsiTas, BHIMOJHSIIOT (QYHKIUIO
JNECATUYHOU TOYKH, YTO SBIISIETCA CHEIU(UKON, KaK ONMEpariOHHONW CHCTEMBI
KOMIIBIOTEPA, TaK M KOHKPETHOTO MPOrPAaMMHOI0 OOECreueHus, a Takxke pac-
KJIaJIKU Kj1aBuatyphl. [Ipu BBOjE 3HaUCHUN mapamMeTpoB U aTpUOyTOB, €IMHUIIBI
M3MEPEHHUS, KaK ITPABUIIO, HE BBOASATCS BMECTE CO 3HAUCHUEM

B HekoTopbIx mapamerpax u atpuOyTax, B 3aBucumMoctd oT BIMmiardop-
MBI, B Kau€CTBE 3HAUYCHHI MOTYT MCIOJIb30BaThCsl (opMyibl. Takum oOpazom
YCTaHABJIMBAETCS 3aBUCUMOCTD MTapaMeTpOB/aTpUOYTOB MEXTy COOOM.
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7. TpeOboBaHMsI K MaTepuaiaM

7.1. CocTaBasiioimme MaTepuajia

Martepuan B muiargopme UH(YOPMALIMOHHOTO MOACIUPOBAHUSA, KaK MpaBH-
710, BKJIIOYAET B ce0s1 psAJl CBOMCTB: - rpauueckas COCTABIAIONIAs - ONpeeseT
YCIIOBHBIM BHJI MaTepuaia B IPOEKIMU U B pa3pese; - BU3yalbHasl COCTABIISIO-
nias (TEeKCTypa) - ONpeAeaeT PealMCTUYHbI BHEIUHUN BUJ MaTepHualia u Ipe-
MMYILIECTBEHHO MMEET 3HAYEHHWE JJI MAaT€pUalOB OTAEIOYHBIX CIOEB MHOIO-
CIIOMHBIX 3JIEMEHTOB MOJIETH (CTEHBI, KPBIIIA, MEPEKPHITUS); - PUINIECKUE Xa-
PaKTEPUCTUKH - KaK MPaBWIO, HCIOJB3YIOTCS B pacyeTax (I BBIYUCICHUS
MaccChl 3JIEMEHTa, TEIIONOTepPh, OCBEIIEHHOCTH M T. I.); - MH()OpMAIMOHHAS
COCTaBJISIIOLIAs - UMs, ONMCaHue, HHPpopMaus 00 HKCIUTyaTallMOHHBIX Xapakx-
TEPUCTUKAX, JIMTEIBHOCTD )KU3HEHHOTO LIUKJIA U T. 1.

7.2. Pabota ¢ MmaTepuajamMu

B nporpammubIix miatd@opmax TEXHOJIOTUU HHPOPMAIIMOHHOTO MOJIEIHPO-
BaHUsI, KaK MPaBUIIO, UMEETCS] BOBMOXXHOCThH CO3JaHUsl OMOIMOTEKH TMOJIb30Ba-
TEJIbCKUX MaTEpHAJIOB, O0OECIEUMBAIOINICH OBICTPOE U IMOCJIEIOBATEIBLHOE I0-
BTOPHOE NPUMEHEHHE HACTPOCHHBIX (CTAaHIAPTU3UPOBAHHBIX) MATEpUAJIOB B
pa3HbIX mpoekTax. Bce Marepuansl MHGOOPMAITMOHHONW MOJIENH JTOJDKHBI OBITh
HACTPOEHBI COOTBETCTBYIOIIMM 00pa3oM: - rpaduyeckas COCTaBISAIONMAs JOJIK-
Ha COOTBETCTBOBATh JeHcTByromM HopmaM (Hampumep, ['OCT 2.306-68
«Enunas cuctema koHCTpykTtopckoil mokymentanuu (ECK]). O6o3nauenus
rpaduyeckue MaTepuayioB M MpaBWIa MX HAHECEHHS Ha YEPTEKax») B YaCTH
OTOOpaKEHUS MATEPUANIOB B MPOEKIIUUA U CEUCHUSX; - BU3yallbHAsl COCTABJISIO-
as J10JDKHA MOMOTaTh KOPPEKTHOM BU3yalIM3alud WHOOPMAIMOHHOW MOJIENH;
- (u3nUeCKHe XapaKTePUCTUKH JOJDKHBI MTO3BOJISATH BBIMOIHATH pacueThl (Tpo-
EKTUPOBAHUE) M TOJNOUPATh MaTEpHUANIbl C KOPPEKTHBIMU XapaKTEPUCTUKAMHU
(Tennmep, SKcrulyaTanus); - UHGOPMAIIMOHHAS COCTABJISIIOIIAS JIOJDKHA MO3BO-
JUTh: O UJICHTU(PHUIIMPOBATH MaTEepUal; O YIPABISITH MaTepuajaMyd B MOJEIH
(BBIIETSITE OOBEKTHI CO CXOKMMH MaTepuajaMu, CO37aBaTh CICIU(PUKAINA U
T.IL.); 0 KiIaccuuuupoBath Marepuas. Onpeaesnss, kakas aTpuOyTHBHasT WH-
dbopmanusi T0KHA YKa3bIBAaThCS JJIs KOHKPETHOTO Marepualia, HeoO0XOAUMO
MPUIEPKUBATHCS MPUHIIMIA MUHUMAJIBHONW JOCTATOYHOCTH, U 3aHOCUTH TOJIBKO
nH(popMaIio, 00eCreynBarONyI0 TOYHYIO UASHTU(PUKAIIMIO U TOYHOE KOJIHYe-
cTBeHHOe ompezaeneHue. [lomumo stoit mHpopmanmu, 6a3oBas uHpopmalus o
MPOU3BOJIUTEIIBHOCTH M AKCIUTyaTallMOHHBIX XapaKTEPUCTUKAX MaTepualia Io3-
BOJIUT MPOCKTHON KOMaH/Ie BHIOMpaTh MaTepUajbl U MPOIYKThI, COOTBETCTBYIO-
e MPOCKTHOMY 3aMbICIIy, a TaK)Xe MPUHUMaTh OOOCHOBAHHBIC PEIICHHUS.
Hanpumep, Ha cTaguu MpOEKTHON JOKYMEHTAIIMU MPU ONMUCAHUHU OTIEIKU TO-
MEIIEHUHN JOCTaTOYHO yKa3aTh matepuain - «Kpacka». Ha craguu paboueil no-
KYMEHTAIlMU CJICIyeT yKa3aThb TUIM Kpacku (BOJ0IMYJbCHOHHAsS, MaclsHas, aK-
puioBas) u konep. Ha cragum skcrutyatanuu HeoOxoauma uHpopmanus o 45
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KOHKPETHOM MPOU3BOJIUTEIIC KPACKUA U TOYHOM I[BETE, UTOOBI BO BPEMSI PEMOHTA
WCIIOJIB30BaTh Ty K€ KPAaCKy.

7.3. Onucanne matepuaja

Onucanus MaTepuasIoB JOKHBI OBITh JIOCTATOYHO MOJIPOOHBIMHU, YTOOBI
ONPENIENINTh, KAKOM KOHKPETHBIM MATEpHUAIl WU CTPOUTEIbHBIA MPOIYKT JOJIXK-
HBI UCTOJIB30BAThCS B JAHHOM MecTe B M(dpoBoil nHDOopManmoHHoi Mmoaenu. B
MPOrpaMMHBIX TIATPOPMAX TEXHOJIOTUU HHGOPMAIMOHHOTO MOJEIUPOBAHUS
MaTepuasaM MOKET ObITh J100aBJeHa JOMOJHUTEIbHAs HHPOpMaLIUs, TaKkas Kak
TEXHUYECKUE XAPAKTEPUCTUKHU WM Pe3yJibTaTbl UcHbITaHul. Takas uHdopma-
1Sl MOXKET ObITh BBEJIEHAa B BUJIE TMIIEPCCHUIOK HA €€ MCTOYHUK B MIHTEpHeTe,
YTO J1a€T BO3MOXKHOCTb YJAJICHHOTO YNpaBJICHUS U 00€CIeUeHUs €€ aKTyaIbHO-
CTH B JII0001 MOMEHT BpeMeHH. [lomruMo oCHOBHOM MH(MOpMAIK, CBSI3aHHOH C
MaTepuanioM (M3rOTOBUTEIb, IIBET), KENATEIbHO J00ABIATh aTPUOYTHI, KOTOPHIE
MO3BOJISIIOT OPraHU30BaTh MaTEpUAIbl B JJOTHYECKUE MOCIIEI0BATEILHOCTH, 00-
JIeTYaloT UX TOUCK B paMmkax mpoekrta. MuHdopmarus o0 sKCIuTyaTalldOHHBIX
Ka4yeCcTBaXx MaTepUalOB WM CTPOMUTEIIBHBIX IIPOAYKTOB JOJDKHA IT03BOJIATH
M0JI30BATENI0 HAXOAUTH, COPTUPOBATh U PUIBTPOBATH WH(MOPMAIMIO HA OCHO-
B€ MPUHATHIX B OTpaciu KputepueB. OCHOBHBIE aTpUOYTHl IKCILTyaTAI[MOHHBIX
KauecTB 11 KOHKPETHBIX MAaTEPUAJIOB WM MPOJYKTOB OOBIYHO HCIOIB3YIOTCS
JUTSl TIPUHATHS IPOEKTHBIX PEIICHUM, TO3TOMY J100aBJICHUE aTpUOyTOB, MIpUMeE-
HUMBIX K KaXXJOMY M3 3THX MaTepUajoB, MO3BOJUT UM OBITh JOCTYIHBIM LIS
MOKMCKA U MIPUHSATHUS PEIICHUN 00 UX UCIOJIb30BAaHUU B ITPOEKTE.

7.4. /Km3HeHHBII IMKJ MaTepuajia

BOABIMIMHCTBO MPOIYKTOB M MATEPUATIOB MUMEIOT OIMPEAESIEHHYIO MPOI0JI-
KUTEIBHOCTh FapaHTUH, U UX HEOOXOUMO MEPUOINUYECKU MPOBEPTH. [loaToMy
XOopoluiel MPaKkTUKOH sIBJsieTCs 1o0aBIeHre K aTpudyTam maTtepuaia nHbopma-
MU O >KU3HEHHOM IIMKJI€ U UCIOJIb30BaHUHU. 3HAHUE HE TOJIBKO TOr0, CKOJIBKO
MaTepHuaia MCHOJb3YeTCS B MPOEKTE, HO M KaK JOJT0 OH «IIPOXKHUBET», MPEo-
CTaBUT BIaJEJblly UH(OPMAIMIO 00 OLEHKE KU3HEHHOTO IIUKJIA, KaCaroILyOCs
TEKylIero oociyxuBanusa oobekta. UHpopmanus o mpoI0KUTEIbHOCTH JKHU3-
HU TaKXe€ MOXKET HMCIOJIb30BaThCS KOMAaHAOW pa3paOOTYMKOB MpPHU MPUHATHU
pEIIEHUI OTHOCUTEIbHO COOTBETCTBYIOIIUX MPOAYKTOB ISl MCIOJB30BAHUS B
npoekTe. Bo3MOXXHOCTh IPOBEICHUS aHANIM3a 3aTPaT U BBITOJ OTACNIBHBIX MPO-
JTYKTOB IMPHU pa3pabOTKe MPOEKTa MO3BOJISIET MPOEKTUPOBIIMKY CO3JaBaTh 3/1a-
HUE C O’KUJAHUEM 3aMEHbI TPOYKTA B COOTBETCTBYIOIIEE BPEMSI.

7.5. TpedoBaHuUs K TEKCType MaTepHAJIOB

Tekctypa siBIsieTCs 4acThio rpadUyecKod COCTaBISIOIIEH Marepuana u
MPEACTABISIET 1O CYTH CHUMOK TEKCTYpPbl PEANbHOr0 (PU3MYECKOro0 MaTepuara.
Tekctypa onpezenser, Kak Marepuai OyAeT BhITIAAETh TPy Buzyanu3auuu. s
o0ecrniedyeHnsl eCTECTBEHHOTO BUAA MaTepualla MpU BU3YyaIU3alllM, Yalle BCETO
TEKCTypa J0JHKHA ObITh KBAJIPATHOW WIIM MIPSIMOYTOJIbHOM (hOpMBI U OECILIOBHOM,
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T.€. 00€CTIEUNTh MOBTOPEHUE IUTMTOK» TEKCTYpPhl 0€3 UETKHX TpaHUI] KaKI0h
U3 HUX. becloBHBIE TEKCTYPHI CO3/IAIOTCS ONMPEACICHHON METOJINKON B pelaK-
TOpax pacTpoBOil Tpaduku JUO0 B CHEIUAIM3UPOBAHHOM MPOTPAMMHOM o0ec-
nevyeHny. KadecTBo BHU3yanm3aliii HAMpsIMYyIO 3aBUCUT OT KadecTBa W (hruzmde-
CKHUX DPa3MEpOB TEKCTYphI, BBIPAKACMBIX B IMUKCENAX (TOYKAX JKpaHa) - 4eM
OonbIle pa3Mep TEKCTYphI, TEM OHa 0oJiee €CTECTBEHHO OYJIET BBITJISACTH MPH
BU3yanHu3aIuu. J{s momydeHus BU3yaau3aliy MPUeMIEMOro KauyecTBa HE00X0-
JTUMO HCIIOJIB30BaTh TEKCTYPHl pa3MepoM He MeHbIne 512 mukcened mo camoi
JUTMHHOM CTOPOHE (€CJIM OHA MPSAMOYTOIbHOM hopMbl), 60 512x512 nukceneit
(ecu oHa kBazpatHas). [y pacdeTa MaKCUMaIbHOTO pa3Mepa TEKCTyphl HE0O-
XOJMMO CUHTATh €€ ¢ pa3perieHneM He MeHee 150 Touek Ha JoiM.

8. ®YHKIHOHAJIbHbIE TPEOOBAHUA K OMOTHOTEYHBIM KOMIIOHEHTAM

B nekoropeix BIM-mnatdopmax B KOMIOHEHTHI MOXKET OBITH BCTPOEHO
MOBEJICHUE, T. €. CIOCOOHOCTh JIEMEHTA MOJIEJI YCTaHABIIUBATH CBSI3U C OKPY-
YKAIOIMMU KOMIIOHeHTaMHu. Tak, HarpuMep, OKHa U JBEPH, Kak B p€aTbHOM MU-
pe (0OBEKT CTPOUTENHCTBA), TAK U B BUPTYyaJbHOM (IudpoBas MHPOPMAIIUOH-
Hasi MOJIeJIb) UMEIOT OTHOIIEHHE K CTEHaM U HE MOTYT OBITh pa3MeIleHbl BHE
OCHOBBI - CTE€HBI. AHAJOTMYHO apMarypa BO3yXOBOJOB WJIH TPyOOIPOBOJIOB
MOXKET OBITh pa3MelleHa TOJIbKO Ha CO3JaHHOM BO3J1yXOBOE/TPYOONpPOBOJE.
OyHKIIMOHAIIBHOE TIOBEICHHUE, €CITU MporpaMMHasi miaTopma TEXHOJIOTHU HH-
(GbOpMaIIMIOHHOTO MOJICIUPOBAHUS ATO TO3BOJISIET, MOXKET OBITH OMPE/IEICHO BbI-
O0poM ompeneNIeHHOTO MabIoHa KOMIIOHEHTa WM Ha3HAYCHHEM €My Olpee-
JeHHoM knaccudukanuu / kateropuu. [loBeeHne KOMIOHEHTa B MOJCIIU TaK-
ke, KaKk 1 HaOOop OCHOBHBIX MMapaMETPOB HAMPSIMYIO 3aBUCST OT CIICTAHHOTO BbI-
oopa. IloatoMy, npu pa3paboTKe KOMIIOHEHTOB CJIEIYyeT MPAaBUILHO BBIOUPATH
mabJIOH WJIM yKa3bIBaTh KJIacCHU(UKAIMIO / KaTErOpuio 00BEKTa, YTOOBI KOp-
PEKTHO 3aJaTh TOBEJCHHE KOMIIOHEHTa B MH(OpManmoHHoW Mozenu. Harmpu-
Mep, HE PEKOMEHIYETCsl CO3/laBaTh KOMITIOHEHTHI THIA OKHO WJIHM JBEPh, KOTO-
pBhI€ MOTYT HMCIOJIb30BaThCs 0€3 OCHOBBI (CTEHBI, KpoBiH). OCOOEHHO BaKHO
WCITOJIB30BaTh TPABWIbHYIO (DYHKIIMOHAIBHYIO HACTPOWKY Mpu pa3paboTke
KOMITOHEHTOB MH)KCHEPHBIX CUCTEM M 000PYIO0BAHUS, 3TO IMO3BOJIUT MPUCOEIN-
HSTHh KOMITOHEHTBI K CUCTEMaM U BBITIOJIHSATH KOPPEKTHBIC PACUCTHI.

9. TpeGoBanus k popMmaTamM KOMIOHEHTOB

Komnonenter ArchiCAD co3parorcs B cpene penakropa oobexToB GDL.
OcHoBHBIM (opMaTOoM (haiijioB, B KOTOPOM KOMIIOHEHTBI XPAHSTCS, SBISETCS
GSM. B Renga ocHoBHBIM (hopmaToM siBIsieTcs: popMat camoro mpoekta, RNP.
Bce 00BEeKTHI, CO31aHHBIE B TIPOCKTE, SABISIOTCA €ro 4yacThio. OOBEKTHI mepena-
IOTCSl U3 TIPOEKTa B MPOEKT MPOCTHIM KOMUPOBaHUEM uepe3 Oydep oOMeHa. B
Revit KOMITOHEHTBI CO37AI0TCS B PEIAKTOPE CEMEHCTB, a XPAHITCS BO BHEITHUX
¢aiinax ¢ pacuupenrem RFA. B Tekla Structures nepegaua u3 mpoekra B mpo-
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€KT BBITMIOJTHSAETCS KOMUPOBAHHEM OOBEKTOB, JHMOO SKCIOPTOM IMOJIH30BATEIh-
CKUX KOMITOHEHTOB, TaK KaK CHCTEMHBIE KOMIIOHEHTBI JOCTYITHBI JJI KaXKI0TO
poeKTa W He MOAIaroTcsl dkcmopty. Ilpoliecc mepemayu MoJib30BaTEIbCKOTO
KOMITOHEHTa HauuHaeTcs ¢ akcnoptoM ero B popmat UEL. Ilpu skcniopte B pe-
3yJIbTaTe TOMyYaeTCsl OJUH (ailir, KOTOPBIA MOXKHO Ha3BaTh OMOINOTEKON TOJTb-
30BaTEIbCKMX KOMIOHEHTOB. [Ipu 3TOM B Ka) 0¥ M3 MPOTrpaMMHBIX TIaT(opm
TEXHOJIOTHH HHPOPMAIIMOHHOTO MOJISTUPOBAHHMSI CYIIIECTBYIOT TaK Ha3bIBACMbIE
«CHUCTEMHBIC KOMIIOHEHTBI», KOTOPBIE CO3JAI0TCSI BHYTPH CaMOTO MPOEKTa U HE
MOTYT XpaHuThcs BO BHemHux (aitnax. B ArchiCAD u Revit Takumu xommo-
HEHTAMH SIBJISIFOTCSI, HAIPUMED, CTEHBI, IEPEeKPHITHSI, KpbIld, a B Renga u Tekla
Structures TakuMu SIBISIOTCSI BCE CTaHAAPTHBIE 0OBEKTHI M1 KOMIIOHEHTHI. Takue
KOMITOHEHTHI XPaHITCS B caMOM (aiijie MpoeKTa.

9.1. TpeboBaHuUs1 K METAJAHHBIM KOMIIOHEHTOB

[Ipu opranmu3zanum 6a3/kaTaaoroB/OMOINOTEK KOMIIOHEHTOB, KaK Ha YPOBHE
KOMIIAaHUW, TaK WM B BHJIE HWHTEPHET-XPAHUJIHUII, HEOOXOIUMO 00eCIeYrBaTh
yAOOHBIA TOMCK HEOOXOJMMOro KOHTeHTa. Kak mpaBHIIO, TaKOH IOHCK OCY-
IIECTBIIACTCS 110 METAJIaHHBIM - 3HAUYCHHSAM OIPEJEICHHBIX aTpHOYTOB KOMIIO-
HEHTOB, MOJIJICPKUBACMBIX TTOMCKOBON cucTeMOM. [Ipu 3arpy3ke KOMIIOHEHTOB
B TaKyr OHOIMOTEKYy/XpaHWIIUILE, HEOOXOaUMO Kpome HHOOpMAaIUH, COACP-
JKalencss B caMOM KOMITOHEHTE, JOMOJHUTENIBHO yKa3aTh JaHHbIC, KOTOPBIC
OMOTYT (UIIBTPOBATH COJACPKUMOE OMOIMOTEKH M 3TUM YCKOPHUTH TMOMCK He-
00X0IMMOT0 KOMIIOHEHTA. [[71s opraHu3amuu MOWCKa PEKOMEHIYETCsS TpHuMe-
HATh WMJEHTU(PUKAUMOHHBIE aTpuOyThl, UM ¢aina, dopmar ¢aina, KoA MO
MIPUMEHSEMON CUCTeMe Kilaccu(uKaIuy, AaTy CO3aHUS U JIPYTHE BO3MOIKHBIC
MeTajgaHHble. MeTalaHHbIe JTOJDKHBI BBOAWTHCS eauHooOpa3zHo. Hampumep,
HEJb3s JIOMYCKaTh WCITOB30BAHUS €IWHCTBEHHOTO M MHOYKECTBEHHOTO YHCIIa
JUTSL OMHOU CYIIHOCTH. TpeOoBaHUS K METaJaHHBIM 3aBUCSAT OT KOHKPETHOW CH-
CTEMBI XpaHECHHsI U TIoncka. KpymHble HHTEpHET-OMOINOTEKN KOMIIOHCHTOB Ya-
CTO UMEIOT COOCTBEHHBIC TPEOOBAaHMSI K METAIaHHBIM M MpaBUjIaM MX 3aIlOJTHe-
HUS.

9.2. Onaaiin 6uémoTexka kommnonenrtos BIMLIB

B onnaiin 6ubnuorexke komnoHeHToB BIMLIB dunbsrpanus coaepxumMoro
BBITIOJTHSIETCSI HA OCHOBE CJIEAYIOIIMX METaJaHHBIX, OMPEASIISIIONuX Kiaccudu-
Kaluio B OUOIMOTEKE: - HA3BaHUE MPOU3BOIUTENS MPOAYKTA, - TUIIbI (aNIOB, -
paszen, - KaTeropus, - MOJAKaTeropus, - 37aHusl, - MIOMEILECHHS; a TakKe Ha OC-
HOBE (PU3MUECKUX CBOMCTB: - MaTepuas, - rabapuTHble pa3Mephl, - Bec. Ha
CTpaHUIle KOHKPETHOI'O MPOJyKTa OTOOpakaeTcss nH(popmMalus, coaepkariasics
B KOMIIOHEHTE. [IpoayKius MokeT OBITh 3arpy’KeHa MpsMO B MPOCKT MOCPE/I-
CTBOM JIOIIOJIHEHHSI K MPOTPAMMHBIM TIaTGopMaM TEXHOJOTHH WH(OPMAIMOH-
HOT'O MOJICJTUPOBAHUS.
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9.3. Onnaiin-oub6anorexa komnoneHtoB BIMobject

B onnaitn-6ubnuoreke BIMobject punbTpanus coaepKuMoro BhIMOTHSIET-
Cs Ha OCHOBE CIICAYIOIIUX METaJaHHBIX, OMPEICSIAIOMNX KIacCUu(DUKAINIO B
OubMoTeKe: - OpEHIbI; - KaTeropuu 00BEKTOB, HAIIPUMED, ABEPHU, MEOECIIb, KyX-
HA;, - Tanbl dainos, Hanpumep, 3DS, AllPlan, ArchiCAD, Revit, AutoCAD u
T.JI.; - PETHOHBI, OTHOCHTCS K perHOHAaM MHUPA; - TUIIbI, HAPUMED, OJINH OOBEKT,
cbopka, o0ako Touek u T. 1. Ha cTpaHHMIax mpoayKTOB MOXKET ObITh 0TOOpa-
*eHa nHpopmanus, coaepkamniasics B KOMIIOHEHTaX. KOMITOHEHTHI MOTYT OBITh
3arpy’KeHbI MPSIMO B MPOEKT MOCPEACTBOM JIOMOTHEHUS K MPOTPAMMHBIM TLJIAT-
dbopmaM TexHoJ0TUM HH(DOpPMaIMOHHOTO MojAenupoBanus. Y BIMobject numeer-
Csl pPyKOBOJICTBO TIO TIOJITOTOBKE KOMITOHEHTOB JJIsI pa3MeIleHUsI B OMOINOTEKeE.
Ha cTpanuinie KOHKpeTHOTO MpoIyKTa oToOpaxaeTcsi nH(opmalus, coaepxaria-
scst B KoMrioHeHTe. [Ipoaykiust MOXeT ObITh 3arpy’KeHa MpsiMO B MPOEKT I0-
CPEIICTBOM JIOTIOJIHEHUS K MPOTPaMMHBIM IUTaTGopMaM TEXHOJIOTUH UH(pOpMa-
[IUOHHOTO MOJICTUPOBAHMUS.

9.4. Onaaiin 6udanorexka komnoHentoB NBS National BIM Library

B onunaiin 6ubnuorexe NBS National BIM Library ¢unbtpanust conpepxu-
MOTO BBINOJHSIETCS HA OCHOBE CJIEIYIOIIMX METaJaHHbIX, ONPEIEISIONMX Klac-
cuduKaluio B OubIMOTEKE: - KaTeropusi 00bEKTa, HapUMep, CAHTEXHUKA, OKHA,
JIBEpH, OTJENKA oJIa U T. JI.; - IPOU3BOIUTEIb; IPOrpaMMHasi miaTdopma Tex-
HOJIOTUM WH(GOPMAIMOHHOTO MOJIEJIMPOBAHMS, YTO OTHOCUTCA K (opmartam
daiina s xaxnor miardopmel, Hanpumep, ArchiCAD, Revit, Vectorworks,
IFC. ¥ NBS National BIM Library umeercst crangapT Juisi pa3pabOoTKu KOMIIO-
HEHTOB, a TaK)Ke CHUCTeMa CepTU(UKALMK COOTBETCTBUS KOMIIOHEHTA CTaHAAp-
Ty. Ha cTpaHuile KOHKPETHOTO MPOJYKTa OTOOpa)kaeTcs MoJHas MH(POpMAIUs
00 aTpubyTrax, coAaepKaluxcsi B KOMIOHEHTE M MOUCK KOMIIOHEHTOB MOKET
OBITH BBIIIOJIHEH 110 3HAYEHMSIM JIF0O0T0 13 aTpuOyToB. [Ipoaykius MoxeT ObITh
3arpy’kKeHa MpsiMO B MPOEKT MOCPEACTBOM JOMOJHEHUSI K MPOTPAaMMHBIM TIJIAT-
dbopmam TEXHOIOTMU HHPOPMALIMOHHOTO MOJIEIMPOBAHUSI.

9.5. Onnaiin 6u6aAMOTEKa KOMNIOHeHTOB BIMZIP

Omnunaitn Oubmnoreka BIMZIP sBnsiercs obnayHoi miatdopmoii, Ha KOTO-
poM MPOU3BOJMTEIM MOTYT CAMOCTOSITEJIbHO pa3meniatb B1M-KOMIOHEHTHI
CBOEH MPOIYKIUH, 3aMOIHATh HEOOXOAUMYIO aTpUOyTHUBHYIO MH(MOpPMAIUIO U
myOJIMKOBATh UX JIJIs1 BceooOmiero nocrymna. B oubnmuorexke BIMZIP dunbrpanus
COJIEP>KMMOT0 BBITMOJHSAETCS Ha OCHOBE CIIEIYIOUIMX METa/IaHHbIX, OMpeaessto-
IMX KjIaccuUKaluo B OMOJIMOTEKE: - Ha3BaHUE MPOJIYKTA; - CEPUS U apTUKYT;
- Ha3BaHUE MPOU3BOJUTEINS MPOAYKTA WIIM OTAEIBLHOTO OpeHaa MPOU3BOAUTEIIS;
- ko kiaccudukaropa mo OmniClass; - aapec, rae NPoayKT MPOU3BOIAMTCS; -
azapec, rie NpOAYKT paclpOCTPaHSIETCs; - LIEHA; a TAKKE HA OCHOBE (PU3UUYECKUX
cBorictB (Property Sets) cornmacuno cranmapty ISO 16739. Ha crpanune koH-
KpPETHOTO MpOJIyKTa oToOpaxaeTrcss nHpopmaius, coaepxanasics B KOMIOHEH-
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Te. IMeeTcs BO3MOXKHOCTD 3arpy3Ku KOMIIOHEHTOB YEPE3 CIeIIUaTU3UPOBAHHBIC
TJIAaTMHBI HEMTOCPEICTBEHHO U3 CPENbl Pa3pabOTKH JIJIsl MCIIOIh30BAHUS B TIPOCK-
te. [Ipumeuanue: BriieynoMsHyTbie OMOIMOTEKH PEKOMEHAYETCS paccMaTpu-
BaThb C TOYKH 3PEHHUS MCIIOIb30BaHUS METAJaHHBIX JJII OpraHu3alii padoThl U
MOMCKa KOMIIOHEHTOB.

BEPHYTHCS K OTJIABICHUIO
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III PA3JIEJI KOHTPOJISI 3SHAHUM
BOITIPOCHI K 3AYETY

1.cTopust ”HPOPMAITMOHHOTO MOJICITUPOBAHHSL.

2.Ilonsatue BIM.

3.IIpumenumocTs HHGOPMAITMOHHON MOJIEIH.

4. Vcnonb3oBanue HHGHOPMAIIMOHHON MOJIEIH ISl IPOEKTUPOBAHUS.
5.Ilepenaya 3aganuiit MeX a1y TPOSKTHBIMU OT/ICJIAMHU.

6./ cnonp3oBanre MHPOPMALIMOHHON MOJIETH JIsi TPOCKTUPOBAHMUS.
7.Co31aHmne NpOeKTHON JOKYMEHTAIIUH.

8.Craauu ucnosib30BaHus HHGOPMALIUH.

9.Mcnons3oBanre MHPOPMALIMOHHON MOJIETH JIsl TPOCKTUPOBAHMUS.
10.Co3manuie aHAIUTUYECKON MOJIEIIH.

11.2Okcnopt B pacyeTHbIE KOMILJIEKCHI.

12.Tums! cBsizelt nHGOPMAIITMOHHON M PACUETHON MOJIEIEH.
13.Co3manne 3aeMeHTOB HHGOPMAIIMOHHON MOJICTIH.

14 .Tlonsitue 00 ypoBHe npopadoTke mojenu. Knaccudukaius 31eMeHTOB
15.Vnpasnenue nHGOpMaIMIOHHON MOJIEIIbIO.

16.Opraam3aius KOJUICKTUBHON paOOThI HAJl TIPOSKTOM.
17.®opmupoBanue equHON cucteMbl KoopAauHat. Co3JaHue OTYETOB.
18.Tunbl 1aHHBIX B UHPOPMALIMOHHON MOJIEIH.

19.®opmartsl nepenayn HHGOPMAIIHH.

BCPHYTLHCA K OI'JIaBJICHHUIO
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IV BCIOMOTATEJIbHBIN PA3IEJ

Yupexnenrne o0pa3oBaHUs
«bpecTckuil rocy1apCTBEHHBIN TEXHUYECKAN YHUBEPCUTET

YTBEPXIAIO

[Ipopekrop o yuebHoi padote bpI' TY
M.B.Hepona

« » 2024 1.
Perucrpammonnsiit Ne YV /I- /y4.

KoMmbroTepHOE TPOEKTUPOBAHUE U MOAEITUPOBAHKE

VYyebHas nporpamMma yupexaeHus BhICIIEro 00pa3oBaHUsl O YYEOHOW AUCITUTI-
JIMHE 7151 CTIEUUaJIbHOCTH
7-06-0732-01 CrpourtenscTBo
[Tpodunuzanus: TennorazocHa0xeHUE, BEHTUIISILIUS U OXpaHa BO3AYLIHO-
ro 6acceiiHa

2024 r.
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VY4eOHast mporpaMma cocTaplieHa Ha OCHOBE Y4eOHOTO IJIaHa BBICIIET0 00pa3o-
BaHUS BTOPOM CTYINEHM (MarucTparypsl) mno crenuanbHoctn [7-06-0732-01
CrpoutenbctBo (npodunuzanus «TernorazocHadkeHne, BEHTUIISIUSA U OXpaHa
BO3JIYIITHOTO OacceiHa).

COCTABUTEJIb:

Hogocenbuer B.I'., 3aBenyromuii kadenpoit TennorasocHaOXeHUsT U BEHTUIIS-
[IUU, KAHJUJAT TEXHUYECKUX HAYK, TOLICHT.

PELIEH3EHTDI:

Hosuk [O.H., rnaBHbIi dKCIEPT OTAENA IKCIEPTU3Bl MHXKEHEPHOTO olecreye-
HUSl YOPaBJIEHUSA SKCHEPTU3bl MPOEKTHO-CMETHOM [IOKYMEHTAlUU JIOYEPHETO
pecnyOIuKaHCKOTO YHHUTapHOTO npeanpusatust «['occrpoitdkcnepTusa no bpec-
TCKOU 00J1aCTH

Mopo3 B.B., 3aBenytonuii kadenpoit npupomoodyctporictsa bpI' TVY.

PEKOMEH/IOBAHA K YTBEPX/EHHUIO:

Kadempoii TEIIOTa30CHA0KEHUS M BEHTHJISIINHT
3aBenyromuii kadeapoin nOONUCH B.I".HoBocenblieB
(mpotokom Ne oT 20 );

Metonnueckoit koMuccuen pakyibTera  MHKEHEPHBIX CUCTEM U 9KOJIOTUHU

[Ipencenarens METOMMYECKON KOMUCCHH  100nuch B.I".HoBocenblieB

(mpotokom Ne oT 20 );

Hayuno-meromuueckum  coBetoM  bpl'TY  (mpotokonm — Ne oT
20 )
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[TOSCHUTEJIbBHA A 3AITNCKA
MecTto y4eOHOM TUCIUIUTMHBI.

YueOHnas nucruruiiHa « KoMnploTepHOe MPOEKTUPOBAHUE U MOJEIHPOBa-
Hue» npoduimzanun «TemnnorazocHabkeHue, BEHTWISALUSA U OXpaHa BO3AYIIHO-
ro OacceitHay oTHocutTcsa K Moayniio «lIporpammubie cpeacTBa U uHpOpMaIm-
OHHBIE TEXHOJIOTUM» TOCYAApPCTBEHHOIO KOMIIOHEHTa Y4€OHOIrO TUIaHA MarucT-
paTyphl.

[enb nmpenogaBanust y4eOHOM AUCHUTUIMHBL:

[lenbto ocBoeHUs y4eOHOH nucHUIUIMHBI «KOMIIBIOTEpHOE MPOEKTHpOBa-
HUE, U MOJEIUpPOBaHUE» npoduinn3annu «TennorazocHadxeHue, BEeHTUISAIUS U
OXpaHa BO3YyIIHOI0 OacceiiHay sBISETCs MPUOOPETEHUE MAarCTPAHTOM 3HAHMM
Y YMEHUH, MO3BOJISIIOIINX MCIOJB30BaTh TEXHOJIOIMH UH(POPMAILIMOHHOTO MO/JI€e-
JUpoBaHus npu npoektupoanuu cucrem TT'B (BIM).

3anaun yueOHOM TUCIUIINHBIL:

[ToaroToBKa CenuaiMCTOB, BIAACIOIIMX OCHOBHBIMH ITOJIOKEHUSMH WH-
dbopmanuonnoro moaenupoBanus (BIM); uzydenue mMetogoB co3nanust UHPOP-
ManroHHo mozenu (BIM) u ucnonb3oBaHust ee sl CO3/IaHMsI TPOEKTHOM J0-
KYMEHTAallUM; MPAKTHYECKOE OCBOEHUE HMCIOJIb30BaHUS MH(OPMAIMOHHONW MO-
nenu (BIM) nnst craTudeckoro pacuera; M3ydyeHHe KOMIBIOTEPHBIX MPOrpamMM-
HBIX KOMIUIEKCOB ISl CO3JaHUsI HTHPOPMAIIMOHHOM MOJENIN U UCIOJIb30BaHUS €€
B ITPOCKTUPOBAHUH.

B pesynbrate mzydyeHus yuyeOHOW NHMCUUIUIMHBI (POPMHUPYIOTCS CIEAyIO-
1I1e KOMIETEHIUU:

VYK-2: Pemiath Hay4yHO-MCCIIEIOBATEIbCKUE U MHHOBALIMOHHBIE 3a]la4d Ha
OCHOBE MPUMEHEHUS! HTHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

VIIK-3: Ucnonb30BaTh COBPEMEHHBIE MMPOTPAMMHBIE KOMILIEKCHI AJIsI TIPO-
exTtupoBanus, 3D-MoaenupoBaHus, pa3pabOTKH HHPOPMAIMOHHBIX MOJEIeH

IIPOMBINIJIICHHBIX U I'PAXIAHCKHUX O6T>6KTOB, HCIIOJIBb30BaTh IOJTYYCHHBIC 3HAHUS
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JUISL PEIICHUs] TPAKTUYECKUX, HAYYHO-UCCIIEN0BATENbCKUX U MHHOBALMOHHBIX
3ajad.

B pe3ynpTaTe u3yueHus: AUCUUIUIMHBI MArUCTPAHT AOJDKEH:

3HaTh OCHOBHBIC OMPEENICHUS U MOHATUS WH(DOPMALIMOHHOTO MOJECIHUPO-
BaHUsl B CTPOUTEJIBCTBE, IPUHLIUIIBI UCIIOJIB30BaHUS NHPOPMALTMOHHON MOEIN
Ha BCEX ATanax >KU3HEHHOI'O IIUKJIa 00beKTa cTpouTenbeTBa u cuctem TI'B.

YMETbh CO3/1aBaTh HHPOPMAIIMOHHYIO MOJIETh 00BbEKTa CTPOUTEIHCTBA, IKC-
OPTUPOBATH AHAIUTUYECKYIO YACTh MOJIENIN B PACUETHBIE KOMIUIEKCHI.

BJIAJETh COBPEMEHHBIMH NPOrPAMMHBIMH KOMIUIEKCAMH JJI CO3JaHUS U
yIPaBJICHHUS] HHPOPMALIMOHHON MOJIEIBIO.

CBsi3u ¢ IpyruMH y4eOHBIMH JTUCIUILIMHAMUI

[lepedyeHb NUCHMIUIMH, HEOOXOAUMBIX JJI U3y4YEHUs TUCUUIIIMHBI « KoMm-
IIBIOTEPHOE NMPOEKTUPOBAHUE U MOJECIMPOBAHNE»: OTOIUICHUE, BEHTWISALNSA, Ta-
30CHa0KEeHUE, TEIJIOCHAOKEHNE, KOHAUIIMOHUPOBAHUE BO3yXa U XOJIOJOCHA-
O’KeHHe.

[Tnan yaeOHOM MUCHMIUTMHBI 1711 THEBHOW (hOPMBI MOJTyICHUS
BBICIIET0 00Opa30BaHuUs
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[1nan yueGHOM TUCIUIUINHBI IS 3a09HON (DOPMBI TTOTYUCHHUS
BbICILIEr0 00pa30BaHMsI
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1. COAEP)KAHUE YUYEBHOI'O MATEPUAIJIA

1.1. JIEKOMOHHBIE 3AHATUA, UX COAEP)KAHUE

1.1.1 HUcropus unpopmarmonnoro moaenuposanus. [lonstue BIM. Ipu-
MEHUMOCTh HH(POPMALMOHHON Mozenu. Mcnonb3oBanue HHPOPMAMOHHON MO-
nenu i npoektuposanusd. [lepenada 3aganuil MeXy IPOEKTHBIMU OTACIIAMM.

1.1.2 Hcnonb3oBanue HHMOPMALMOHHOW MOJAETU [JIsi MPOEKTUPOBAHUS.
Co3nanue mpoekTHOM mokyMeHTanuu. CTaguu HCHOJIb30BaHUS HH(POpMAIUH.
Hcnonp3oBanne mHGOpPMAMOHHON Monenu s npoektupoBaHus. CoznaHue
AHAJIMTUYECKOW MOJENN. DKCIOPT B pACUETHBIE KOMIUIEKCHI. THUIIBI CBSI3el WH-
dbopmanmoHHON M pacueTHor Mojenei. Co3gaHue 3JeMEHTOB MH(OpMAIMOH-
Holt monenu. [lonarue 06 ypoBHe mpopaboTke mojaenu. Knaccudukarus aie-
MEHTOB

1.1.3 YmpaBnenue nunpopManiioHHON Mojienbio. Beirpyska ganubix. Opra-
HU3aLMs KOJUIEKTUBHOM paboThl HaJl mpoekToM. DopMHUpOBaHUE €IMHON CHCTEe-
Mbl koopauHaT. Co3fganue oT4eToB. THIBI JaHHBIX B MH(POPMAIIMOHHON MoJie-
. dopMaThl iepeiadu UHPOpMaLIHH.

1.2. JABOPATOPHBLIE 3AHATHUA, UX COAEPXXKAHUE

1.2.1 Co3nanue 351eMeHTOB OMOINOTEK 111 UHPOPMAITMOHHON MOJIETH.
1.2.2 Co3nanue aHAJIUTUUECKOU MOJEIH.

1.2.3 DKcnopT B pacyeTHbIE NPOTPAMMHbBIE KOMITJIEKCHI.

1.2.4 Ynpasnenrne nHPOPMAIIMOHHON MOJIETIBIO.
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1.2.5 Beirpy3ka 1aHHBIX.

1.2.6 Opranuzanusi KOJUIEKTUBHON paOOThI HAJ| IPOEKTOM.
1.2.7 ®opmupoBaHHUE €IUHOU CHCTEMBI KOOPIMHAT.

1.2.8 Co3maHue oT4ETOB.

2. VY4EBHO-METOJJUYECKAS KAPTA YUEBHOM JUCLIUITIVHBI

2.1 YYEBHO-METOJUYECKAS KAPTA YUEBHOM JUCLIMITJIVHBI

JUIsSL THEBHOM (pOpMBI MOTy4YeHHUs] 00pa3oBaHUs

KomuuecrBo Ay AUTOPHBIX
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1 2 3 4 5 6 7 8
1 [IpuMeHUMOCTh 2 10 TTHCHMCHHBIA
3auer. OTuer
HH(POPMAITMOHHON MOJICIIH. 10 naGoparo-
PpHBIM pabo-
TaM.
2 | HUcnonp3opanue ndpopmanuon- | 4 20 Incemenmeri
o 3auer. OTuer
HOH MOACIIN JIsI ITPOCKTHUPOBA- 1o aGoparo-
HUSL. pHBIM pabo-
TaM.
3 | VYmnpanenue nHbOOpMaIMOHHON 2 30 TTuchMeRHbIH
3a4cCT.
MOACIIBIO.
Hroro 10 60
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JUIsI 3204HOM (POPMBI MOTy4YeHHs] 00pa30BaHUs
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1 2 3 4 5 6 7 8
1 [TpuMeHUMOCTD 1 2 TlucmenHbiii
3aqeT. OTUeT
UH()OPMAITMOHHOM MOJIEIH. 1o 1aboparo-
PHBIM pabo-
TaM.
2 | Hcnonp3oBanue nHGOPMAIIHOH- 1 4 TIncomennbii
o 3aueT. OTUeT
HOM MOJIEIIH JIJIs1 IPOEKTHPOBA- 10 mGoparo-
HUSL. PHBIM pabo-
TaM.
3 | VYmpasnenue nHGOPMAITHOHHOM 8 TucomenmbIi
3a4€T.
MOJIEITBIO.
Htoro 2 14

3. THOOPMAILIMOHHO-METO/IUYECKAA YACTD
3.1. Ilepedens nuTepaTypsl

OcHoBHas

1. Tananos, B. B. OcuoBsl BIM : BBenenue B nHGOPMAIIMOHHOE MOJIETUPOBA-
Hue 31anui Teker yue6. mocobue i By30B 110 crenuanbHocTH 270800 "CTpo-
utenbcTBO" B. B. Tananos. - M.: JIMK ITPECC, 2011. - 391 c.

2. Tanamnos, B. B. Texnosnorus BIM : CyTb u ocoO0eHHOCTH BHeApeHus: uHPOp-
MaIlMOHHOTO MOJIeTUpOBaHMs 3AaHui TekcT yued. mocodue s By30B IO Crie-
rmaasHOoCcTH 270800 "CTp-Bo" B. B. Tamanos. - M.: JIMK TIPECC, 2015. — 410
C.

JlomotHUTENbHAS

1. Jlanmos A.JI. Autodesk Revit 2015. KommnbioTepHOe MpOCKTUPOBAaHUE 37a-
Hui. - Autodesk Inc., 2014 r. - 700 c.

2. Pun @., Kpuren D.,Banaesan /[x. Autodesk Revit Artichecture 2012. Odu-
nmanbHbId Kype / [lepeBop ¢ anrn. B. Tamanos. - M.: JIMK Ilpecc, 2012. — 312
C.

3.2. IlepeueHb cpenCTB IUATHOCTUKHU PE3YJIbTATOB YUEOHOU AESTENbHOCTH

1. IIuceMeHHBIH OTYET MO JIA0OPATOPHBIM padoTaMm.
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2. IIuceMeHHBIN 3a4eT.
3.3. Meroanyeckue peKOMEH 1AM 110 OPTaHU3ALUH U BBITIOJHEHUIO CaMOCTO-
ATEJIBHOM pabOThl O0YUYAIOIITUXCS 110 YUeOHON JUCIIUILIUHE.
JIyst TOBEICHUST CaMOCTOSITEIPHONM pabOThl MATUCTPAHTAMU HCTIOIB3YIOTCS

JUTEpATypHbIC UCTOUHUKY, PUBEICHHbIE B 11.3.1.

Ne Homep nutepatypsl u3
HasBanwue pasnena, TeMbl
n/n CIHCKa
1 [TpumeHnuMocTs HHGOPMAITMOHHON MOJIEIIH. OcHoBHas: 1
) Hcnons3oBanre nHpopManmoHHOM Moeu Jj1s po- (OcHoBHas: 1, 2
CKTHPOBAHMA. HomomautensHast 1, 2
3 VYnpasienne HHPOPMALIMOHHON MOJIETBIO. OcHoBnas: 1, 2

JononuurenbHas 1, 2
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