OPITAHU3ALMNOHHO-TEXHOJIOI'MYECKOE
NMPOEKTUPOBAHME.
NMEPCINEKTUBbI PA3BUTUA LWDOPOBUSALIUA

Ky3nHa Onbra HukonaeBHa
AdoueHT Kacdeapbl MHDOPMaALUNOHHBLIX CUCTEM, TEXHONOMMN U

aBTomMaTtusauum B ctpoutenncrtee HAY MICY,
AoueHT, K.T.H. 02.06.2021




HAYYHO-UCCNIEONOBATE/IbCKAA PABOTA 1O PA3PABOTKE MOC C

UCMNOJ1Ib3OBAHUEM TEXHOIOINA WHPOPMALIMOHHOIO

MOAE/TNPOBAHWUA




100 0 JOKNADYMKE

O noxkaaguuke:

Ky3una Onera HukonaeBna, K.T.H., JOII.

Havanbauk L{eHTpa 1OMOITHUTEIBLHOTO TPOPECCUOHAIBHOTO 00pa30BaHuUs

Houent kadeapsl MHGOPMALIMOHHBIX CUCTEM, TEXHOJIOTUN U aBTOMATU3AI[UN B CTPOUTEIBCTBE.

OoOpa3oBaHue:

Crnenuanmzamusa. IIT'C. Opranu3anmsi, ynpaBJjieHue U IVIAHUPOBAHUE CTPOUTEIBLHOIO MIPOU3BOACTBA.
Crenenb. Meng (2008), PhD (2012). Opranu3anusi npou3BoAcTBAa (CTPOUTEIbCTBO).

JUmioM: IKCnepT B 00J1aCTH TEXHHYECKOI M CTOMMOCTHOM YKCIepTH3bl 006eKTOB cTpouTeabeTBa (2015).
Jumiaom: UHKeHep M0 TEXHHYECKOMY HAA30pYy B cTpouTebeTBe (2015).

JMunjiom. Menemkepa nmpoekta (PM) mo metozoaorum agile-scrum (2017).

3Banmue: JloneHT. CHUCTEeMBbI ABTOMATH3UPOBAHHOI0 MpoekTUpoBanus (2018).

Ynocrosepenue: PIY um. [liiexanoBa. JKOHOMUKA U MEHEIKMEHT. YIIPaBJeHHE MPOCKTAMHU.
Cepruduxar: Ynpasiaenue B OO. JIugep HayuHo-TexHoM0rH4Yeckoro npopsisa MIIY Ckoaxono (2019).
Jumiom: IlenooOpazoBanue u cmeTHoe aeso (2020).




100 0 JOKNADYMKE

O noxkaaguuke:

Ky3una Onera HukonaeBna, K.T.H., JOII.

Havanbauk L{eHTpa 1OMOITHUTEIBLHOTO TPOPECCUOHAIBHOTO 00pa30BaHuUs

Houent kadeapsl MHGOPMALIMOHHBIX CUCTEM, TEXHOJIOTUN U aBTOMATU3AI[UN B CTPOUTEIBCTBE.

OubIT padoThI 110 JAHHOMY PO UIII0:

Nn:kenep-cMeTuyuk. (IIpoexTHast opranu3amnusn) (2 roaa)

Nuxenep no texunueckomy Haa3opy. (Cayxoda 3akazunka, rennoapsan)(d Jjer)
PykoBoauTenb npoekrta (Ciay:x0a 3akazuuka) (3,5 roga)

HavaabHuk otaesa no pa3padorke cmet u [IOC. (IlpoexTHast opranusamnus) (2 roaa)

Hay4yHasi JefiITeJIbHOCTH B LEHOOOPA30BaHMM, OPraHU3ANUU CTPOUTEJBCTBA M HH(OPMAIUMOHHOE
MOJEJMPOBAHME B PAMKAX HHCTUTYTA JIKOHOMHUKH, yNpPaBJeHUS M HHMOPMALMOHHBIX CHCTEM B
CTPOMTEJbCTBE U HeABHAKMMOCTH, Kapenpa UCTAC.



1 et/ NMEPEXOA OTPAC/IN HA HOBbIE TEXHO/NOTUU

B coorBerctBun ¢ mopy4denuem IIpesugenta P® or 19 wmroas 2018 roma N IIp-1235
IlpaBuTENBCTBY B IEIIX MOAEPHU3AIMU CTPOUTEIBHOW OTPACIW W TIOBBIIMICHUS Ka4eCTBa
CTPOUTEIBCTBA HEOOXOIUMO 00ECIICUNTh.

- mmepexoa K cCUcTeMe YNPABJEHUA KU3HEHHBIM IMKJIOM OOBEKTOB KaUTAIBLHOIO CTPOMTEIHCTBA
(mamee - cucTeMa yIOpPaBJICHUS) IyTeM BHEJAPEHUS TEXHOJOruii HMHGOPMALMOHHOIO
MOJeJIMPOBAHUSA,;

- NPUHATHE CTAHIAAPTOB I/IH(l)OpMaIII/IOHHOFO MOACIUPOBAHUA, a4 TAKKXC T'apMOHH3AIIUIO PAHCC
IIPUHATBIX HOPMATHUBHO-TCXHHNYCCKHUX HTOKYMCHTOB C MCXKAYHAPOIHBIM 151 pOCCHﬁCKHM
3aKOHOOATCIbCTBOM,

- ¢opmupoBanue OMOJIMOTEK THUNOBOW NPOEKTHOM JTOKYMEHTAUMM I HWHGOPMAIMOHHOIO
MOJIETUPOBAHUS;

- HOATOTOBKY CIIENMAJHUCTOB B c(pepe MHPOPMAILTMOHHOTO MOJEITUPOBAHUS B CTPOUTEIBCTBE;

- CTUMYJHPOBaHHME Pa3padOTKM H HCHOJb30BAHUSA OTEYECTBEHHOI0 MNPOrPaMMHOIO
o0ecnedeHust 11 HTHOOPMAITMOHHOTO MOJICIIMPOBAHUS 3IaHUA U COOPYKEHU

HWUY MTICY. KyanHa O.H. kuzinaon@mgsu.ru 5



1 et/ NMEPEXOA OTPAC/IN HA HOBbIE TEXHO/NOTUU

B COOTBETCTBMHM C IUIAHOM MEPONPHUITUNA 1O COBEPIICHCTBOBAHUIO IIEHOOOpPA30BaHUS B
ctpoutenbctBe PO or 10.12.2020 Nell789m-1116 (yrB 3am.mpen.llpaBurensctBa PO M.III.
XyCHYJUTHHBIM)

B m.2.5. 3Hauutcs «QOlecneueHne mnepexoga HAa PeCypPCHO-WHAEKCHBIM METOX omnpeaeaeHus:
CMETHOM CTOMMOCTH CTPOHUTEJILCTBA ¢ OJHOBPEMEHHBLIM MCIIOJIb30BAHUEM TEKYIIUX IeH
pecypcoB u3 ®I'MC I C u unaekcoB nepecdera». Cpok ncnoyiHeHnus 2 kBapran 2022 roja.

Oorcudaemviit pesynomam. QoecnedyeHue 0€3001€3HEHHOIO IEPeEX0/ia HA PECYPCHVIO MOJejb _C
NOCMeNneHHbIM NOBbIULEHUEM MOYHOCIU CMEMHOU COUMOCMU CIMPOUMETbCMEd 3a CUem Y8eauyeHusl
00vema uHGopmayuu 0 MeKywux CMemHnslx yeHax cmpoumenvholx pecypcos 6o CI'HC I]C.

n. 4.2. Nuarerpauus ®I'MC C ¢ unHpopmannoHHBIMM cucTeMamMu MuHTtpaHc, PocaBrorpaHc,
Poctpancmonepuuzanus, [ UCOIl, EI'P3 nns momydeHus Ajs MOdydeHUs] JOCTOBEPHOM CTOMMOCTH
O IPOU3BOJIUTENISIX M BBITYCKAaEMOM MPOAYKIIMM, Tapudax Ha MEPEBO3KY CTPOUTEIIBHBIX PECYPCOB,
MTOBBIIICHUS IOCTOBEPHOCTU CMETHBIX IICH.

HWUY MTICY. KyanHa O.H. kuzinaon@mgsu.ru 6



O UMdPOBOM TPAHCO®OPMALIUU OPTAHU3ALIUOHHO-
TEXHONOIMYECKUX NPOLIECCOB. PUKCALIUA

I walea
w921-2021 @

OCHOBHbIMM OLIEHOYHbLIMU Kputepusamu noooro NMPOEKTa ABJIACTCA.

- Cpokn (Ha cTaguMM MPOEKTUPOBaHUS UX HYXHO [OCTOBEPHO
onpeanennTb, a Ha CTaaumn CTPOUTENbCTBA — BblaepKaTb)

- CtommocTb (Ha cTagun nMPOEKTUPOBAHUA €€ HYXXHO [JOCTOBEPHO
onpenennTb, a Ha CTaaum CTPOUTENLCTBA — YNOXUTLCA B DIOOXKET)

- MponsBoanTENbHOCTb TpyAaa/BbipaboTka - (Ha cTaguun
NPOEKTUPOBAHUA €€ HYXHO [OOCTOBEPHO paccyuTatb, a Ha cTaguu
CcTpouTenbCcTBa — KOHTPO/IMPOBATL PUTM 3an/1aHNPOBAHHOM

npon3BoauUTenN bHOCTVI)

HWY MTICY. KysnHa O.H. kuzinaon@mgsu.ru



p‘\ OCOBEHHOCTU UEHOOBPA3OBAHWA B CTPOUTE/IbCTBE=OIPAHUHEHUA
o i WH®OPMAUMUOHHOIO MOAENTUPOBAHUA

1. OOBEKTHI CTPOUTEIBCTBA PA3IUYAIOTCS MO radapuTaM, IUIOMIAAN, STaXHOCTH, Marephaiam
KOHCTPYKTHUBHBIX 3JIEMEHTOB. JTO OTHOCHUTCS U K OOBEKTaM, CTPOSIIIUMCSI IO TUIIOBBIM IMPOEKTAM,
MOCKOJIBKY Ka)KJbIM M3 HUX 3aBUCHUT OT MECTHBIX YCJIOBHM, K KOTOPHIM OHM MPUBSI3aHBI, HE TOBOPSI
yke 00 00bEKTax, BO3BOJUMBIX MO HHAWBUAYyaIbHBIM mpoekTaM. CiiegoBarTeibHO, NMPAKTHYECKH
KaK10€ 31aHUe U COOPYKeHHEe MMeeT CBOK MHANBUAYAJIbHYI0 LEHY — HHAUBHUAYAJIbHbIIN HA00P
padoT, MX MOCJIEA0BATEIBHOCTD U 00bEM PECypPCoB.

2. B ctpoutenbCcTBe (B OTVIMUKME OT MPOMBIILICHHOCTH), KaK IIPaBUIIO, YCTAHABIMBAIOTCS IeHbl HE Ha
3aKOHYEHHBIN OOBEKT WU OTIICJIbHOE COOPYKEHUE, & B OCHOBHOM Ha OTAeJIbHbIE eAMHUYHbIC BU/IbI
CTPOUTEJIbHO-MOHTAXKHBIX pador (CMP) uiad 3aKOHYEHHbIE JJIEMEHTbl KOHCTPYKIHUH. ITO
0OyCJIOBJIMBAETCSI TEM, YTO B MPOIECCE CTPOUTEIHCTBA OOBEKTa MOKET MIPUHUMATh Y4aCTUE OOJIBIIIOE
KOJIMYECTBO MOAPSJIHBIX W CYONMOAPSIHBIX Y3KOCIHEIUATU3UPOBAHHBIX OpPraHU3alvMid, MPOIYyKIHEH
KOTOPBIX SIBJIIETCS HE TOTOBBIN K MPOJA’Ke OOBEKT, a BEIIOIHAEMbIe MU OTiesibHbIe BUIbl CMP. [{ena
32 3aKOHYEHHBIM OOBEKT, CKJIAALIBAIOIIASICA M3 CTOMMOCTEHU BBINOJHEHHBIX Pa0OT WJIM CTOMMOCTEM
OTJCIBHBIX COOPYKEHHUM, UMEET 3HAUEHUE B OCHOBHOM JIJISl 3aKa34MKa, MHBECTOPA WJIA 3aCTPOUIIMKA.



1 et/ OCOBEHHOCTU UEHOOBPA3OBAHUA B CTPOUTE/IbCTBE

3. Ha 1ueHy CTpOUTENbHBIX WM MOHTAXHBIX paOOT 3HAUUTENILHOE BIUSHUE OKAa3bIBAIOT MPUMEHsieMble
CTPOMTEIbHbIC TEXHOJOIMH U 000opyaoBaHue. [I03TOMy 1IEHAa HA OWH W TOT K€ BHUJ CTPOUTEIIBHO-MOHTAXKHOMN
pabOThl MOXKET OBITh PA3JIMYHON y Pa3HbIX CTPOUTENBHBIX OpraHu3anuii. Ha HayanpHBIX 3Tanax npoeKTUPOBAHUS
O00BEKTa MPH OMPEIAECTCHUN €r0 CTOMMOCTH 3aKJIaJbIBAIOTCS YCPEAHEHHBIE (Yallle BCETO HOPMATUBHBIE) PACIIEHKH,
YUYUTHIBAIOIINAE CIOKHUBIIUICS YPOBEHD 1IEH HA CTPOUTEIbHBIE MAaT€pHabl, ACHCTBYIOIINN YPOBEHb 3apaOOTHOM
IaTel ¥ Haumbosiee pacnHpOCTPAHEHHBIE CTPOUTEIbHBIE TEXHOJIOTHU. BemomMocTh 00beMOB pPadOT SIBJISIETCS
OCHOBHBIM METOA0JIOIMYEeCKUM JOKYMEHTOM.

4. CTpOUTEIbCTBO OTJIMYACTCA OONBIION IMTEIBHOCTHIO MPOU3BOACTBEHHOTO Iukia. ClienoBaresibHO,
NMPOEKTHAsl I[eHA MOXKET He COBNAJaTh ¢ (paKTHYeCKOM (OCOOECHHO B YCIOBUSIX MH(QUISIIUM), YTO BBI3HIBACT
HEOOXOIMMOCTh YUUTHIBATh (haKTOP BpeMeHHu npu (OPMUPOBAHUU LIEHBI B CTPOUTEIHCTRBE.



1

i

e OCOBEHHOCTU UEHOOBPA3OBAHUA B CTPOUTE/IbCTBE

5. CrpouTesbHasi MNPOAYKIHUS OTIMYAETCH BbICOKOHM MAaTEPHAJOEMKOCTHI) M 3HAYUTEJIbHBLIMH
Tpyao3aTparamMu. B cBs3U ¢ TeM, UTO 1IeHa B CTPOUTEILCTBE (POPMUPYETCS HE OT pealibHOM ce0eCTOMMOCTH, a OT
CMETHON CTOMMOCTH, COCTABJISIOIINE AJIEMEHTHI IIEHBI MOTYT M HE OTpakaTh (DAKTMYECKOIO YPOBHS 3aTpaTr Ha
NpUOOpETEHUE MATEPUAJIOB M JAPYTMX PECYPCOB. ITO OO0YCJIOBJIHMBAET HEOOXOAMMOCTH CHCTEMATHYeCKH
OTCJICKUBATH LEHbI HA CTPOMUTEJbHbIE MATEPUAJIBI M TPYJAOBbIE PECYPCHI M ONpeaeasiTh, KAK UX U3MEHEHH e
BJIMSIET HA cedecTOMMOCTDH cTpouTeabHOM npoaykuuu. PIT'UC I C.

6. @opMHPOBAHME II€HbI B CTPOMTEJLCTBE OCYHIECTBJASETCH NPOEKTHPOBIIMKOM, 3aKA3UMKOM M
MOAPSUTYMKOM,  KAMXKAbIA M3  KOTOPBIX _IpecjeayeT COOCTBEHHbIe KoMMepueckue mead. Ilodtomy

OKOHYATEJIbHAS 1I€HA HA CTPOMTEIBbHYIO ONPOAYKINIO SIBISICTCS, IO CYTH, KOMOPOMMCCHOM IIECHOM MEXKIY BCEMHU

CV6’I>CKTaMI/I CTPOUTCJIBHOI'O ITPONU3BOACTBA.

7. HAC He BKIItOYaeTCA B JOKadbHbIE CMEeTHBIE pacdeThl. H/IC BKiItOYaeTcs TOJIBKO B CBOJAHBIE CMETHBIE PACUETHI.



;Qf\ Tenpep
o @ [eH. [TogpAaovunK

3aKasumk

OTaen 3akynok
Kynun camoe
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3aKasuuK — [@H. NPOEKTUPOBLUMK

Cragna P T‘

MNMP + TexHonornM4yeckne KapTol TyT
OWwnBKM B AOKYMEHTALUM

. HecooTBeTcTBME TEXHONOTNU CTpouTenbCrtBa

A nony4ynn nu A To, 4TO NPOCUN?
® A HaCcKO/IbKO TOYHan cmeTa?
A MOYHO /11 3TO NOCTPOUTL?

[MpeBbleHne bioaKeTos

CpblB CPOKOB

HecooTBeTcTBME NOCTPOEHHOIO
M3Ha4yaNbHO 3a4yMaHHOMY

? JKcnayaTtauma



w921-2021

PAMKU XU3SHEHHOTO UUK/IA TIPOEKTA

OBIIECTBO

BU3HEC

TIpeanpusTHsi NPOMBIIUICHHOCTH CTPOUTENIBHBIX MaTEPHAJIOB 3aBOABI-U3rOTOBUTEIN MALIUH, 000PYI0BaHUs, MCXAaHU3MOB, aBTOTPAHCIIOPTHBIX CPECTB, ONBITHEIC 3aBOIBL

h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4 h 4
PBHIHOK HOBBIX MaTepmuajaioB, u311e.|1ni7[, KOHCTDYKHHﬁ, OﬁopyﬂoBaHl’[ﬂ. MalIMH, MEXAaHU3MOB, AaBTOTPAHCIIOPTHLIX CPEACTB
v L 2 v v v v v 2 v v v v v ¥ v v v v L 2 v L 2 L 2
CTAIU CTAIUS «ITPOEKTUPOBAHUE»
"TIPEAITPOEKTHAS" CMETHAsI CTOUMOCTb
NPEAIIOJATAEMASL CTOHMOCTE EJUHOE UH®OPMAIIMOHHOE ITPOCTPAHCTBO CTPOHTEIECTBA
HuBecTop CTPOMIIUK / 3aka3zuuk IIpoekTHPOBIIHNK IMoap. K (-
Y IHoab30BA’
~N
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HAYKA
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O UMdPOBOM TPAHCO®OPMALIUU OPTAHU3ALIUOHHO-
TEXHONOTNMYECKUX NMPOLIECCOB

walea
w921-2021 @

Ona npuHatna pewenna o Tom, KAK TPAHCOPOPMUPOBATDb 6a3oBble
npouecchbl opraHunsaumm crtpoutenbHon oTtpacnu, BaxHo B KAXOOM

BA30BOM MNPOLECCE ONPEOENUTb OCHOBHOW, CBA3YHOLLUW
AOPYI'ME NMPOLECC.

BA30OBbIE MPOLIECCHI CTPOUTEJIbHOW OTPACIIN —
NMPOEKTUPOBAHUE U CTPOUTEJIbCTBO.

OCHOBHOW CBA3YHOLW M [MPOLIECC B BA30OBbIX  —
NMNAHAPOBAHUE.

HWY MTICY. KysnHa O.H. kuzinaon@mgsu.ru
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1 et/ 3TAMNbI PEATUSAUUUN MPOEKTA B CTPOUTE/TIbCTBE

1. MauuunpoBaHne NMPOEKTAa B CTPOUTEJILCTBE
2. Ili1anpoBaHue NMPOEKTA B CTPOUTEJIHLCTBE

-OlpeJIeJICHUE COCTaBa padoT (coaepKaHus) MPOEKTa, MPEANPOCKTHBIE TPOPAOOTKH, IPEeABAPUTEILHBINA BHIOOD
3€MEJIBLHOT0 y4acTKa (00bEKTa CTPOUTENIbCTBA/PEKOHCTPYKITUN);

- IJTAHUPOBAHUE KOMMYHHUKAIMK - 00MeH nH(popMalivei u JOKyMEHTaIuel B MPOEKTE;

- IJTAHUPOBAHUE OIOKETA MIPOEKTA;

- IUIJAHUPOBAHUE 3aKYIIOK JJI IPOCKTA;

- IUJAHUPOBAHUE KAYeCTBA IIPOEKTA;

- IUJAHUPOBAHUE KAJIPOBBIX PECYPCOB IIPOEKTA;

- OIPEIECIICHUE PUCKOB IIPOEKTA U BEPOATHBIX IyTEN CHUKECHUS UX BO3IEUCTBUS;

- INTAHUPOBAHUE U yIIPaBIICHUE CpOKaMu (TpauKoM) pealn3aiuu MpoeKTa;

- INTAaHUPOBAHUE PAOOTHI C BOSMOKHBIMU M3MEHEHUSIMU TTPOEKTA;

- OIIpPEJICJICHUE KIIIOYEBBIX MOKa3aresnel 3(pPEKTUBHOCTH U PE3YJIBTATOB NPOEKTAa B CTPOUTEILCTBE.

3. Peasqm3anusi mpoeKTa CTPOUTENbCTBA
4. MOHUTOPHUHI M KOHTPOJIb 32 peajin3anueil NpoeKTa B CTPOUTEIbCTBE
5. 3aBeplieHHE MPOEKTA, MPUEMKA 00bEKTA B IKCILIYATAIUIO

6. Ikcruryaranus 00beKTa, TApAHTHHHBIN MEePUOJI, €r0 KANMUTAJbHbIA PEMOHT, PEKOHCTPYKIUS U JUKBUIAIMS
14



I walea
w921-2021 @

O MNMPOEKTE OPTAHU3AUWU CTPOUTE/TbCTBA

CornacHo 87 NMIMNP® o coctaBe NPOEKTHOU AOKYMEHTaUuu.
Paspgen 6.

NMpoekt opraHunsaumm ctpoutennctBa ([10C), onucbiBaloWMM YCNOBUS
peanu3aunn npoeKkTa, pecypcHoe obecnedyeHne npoekta U €ero TEXHWUKO-
9KOHOMMYeckne nokasatenn. Ha 6a3e peweHuli [1OC eedemcsi pacyem
cMemHou cmoumMocmu.

[MOC npoxoaut akcnepTtusy (BbINONMHAETCA MNPOEKTHOM opraHuzaumen). A
ctpoutenbcTtBO Begetca no NP (BbinonHaeTca noapaaHoOW™ opraHusaumen).
KoHcTaTtupyem paspbiB.

EnonHOM opraHn3aumMoOHHO-TEXHOOIMYEeCcKo Mmoaen oobeKkTa HerT.

Mpemobep-muHucmp Muxaun MuwycmuH 5 mapma c.2. nodnucan lNMP® Ne331 o eesedeHuu ob6s3amesnbHO20
UCnosnb308aHUA MEXHOM02ull UHGPOPMAYUOHHO20 MOOenuUpPo8aHUA HaO 06beKkmax 20c3aKasa.

C 1 aHBapsa 2022 2o0a popmuposaHue u sedeHue UHGPOPMAayUoHHOU moodenu obbeKkma KanumasasbHo20
cmpoumenbcmaea cmaHosumca obsa3amesibHbIM 019 3AKA34YUKA, 3aCmMpolUWUKa, mexHU4ecKoz20 3aKa34UKa,
aKcnayamupyrouwel opaaHu3ayuu, ecau Ha amom obvekm 8bideseHbl cpedcmeaa «brooxcemos 6rooxemHol

cucmemeoi Pocculickol ®edepayuu».



O UMdPOBOM TPAHCO®OPMALIUU OPTAHU3ALIUOHHO-
TEXHONOIMYECKUX NPOLIECCOB. PUKCALIUA

100

w921-2021

Ha 6a3e peweHuu lNOC esedemcsi pacdyem cMemHoOU cmoumMocmu.

« Pacyet kanutanbHbIX 3aTtpart pecypcHbiM metogom CAPEX
 MooenupoBaHue onepauymoHHblix 3aTtpat OPEX

OCHOBHbIMU CoCTasnarowmmm anemMmeHTHbIX CMEeTHbIX HOPpM N EANHUYHDbIX
PaCUEHOK, ABNAKOTCA:

- 3aTpaTbl Ha onnaTty Tpyaa paboymnx
- 3aTpaTbl Ha 3KCN/IyaTaLMUIO CTPOUTE/IbHBLIX MALLMH M MEXaHU3MOB

- MaTtepuanbHble pecypcbl U KOIOPULMEHTDI

HP, CI, B3UC, 3Y + HenpeaBuaeHHbIe

HWY MTICY. KysnHa O.H. kuzinaon@mgsu.ru
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3ameyaHma B Yactu
COOTBETCTBUA pPacyeTos,
cogepKalimxca B
CMETHOM
AOKYMEHTauuum,
dusmnyeckum obvemam
pab6or,
KOHCTPYKTUBHbIM,
OpraHM3aLUOHHO-
TEXHO/NI0TMYECKUM 7
Apyrnm peweHuam,
npeaycMoTPEHHbIM
NPOEKTHOM
AOKYMeHTauueun

3AMEYAHUA SKCNEPTU3bI

HWUY MTICY. KysnHa O.H. kuzinaon@mgsu.ru



100 NOPAAOK NPOEKTUPOBAHWA NOC

NMpoektnpoBaHne MOC ocywecTBnsaAeTcss B TPU 3ITana: nonyvyeHme m obpaboTtka MUCXoQHOW
nHdopmauum  (MCXoOHblE OaHHble); paspaboTka npuUHUMNManbHbIX  OpraHM3aunMoHHO-
TEXHOMNOMMYeckux peweHun (oo nonydyeHusi paspadortumnkammn NOC cBogHOro CMETHOro pacyera);
3aBepwarwowmn atan paspabotkn [NOC (nocne nonyyvyeHuss paspabotunmkom [1OC cBoagHoOro
CMETHOrO pacyera).

Ha nepBomM 3Tane BbINOMHAKTCA. MNOMyYEeHNE U U3y4YeHMEe 3adaHusa Ha MPOEKTUPOBaHME,
COCTaBIIEHME UM COrnacoBaHME TEXHUYECKUX YycroBum Ha paspabotky [NOC; o3HakomMmrieHue c
YCNOBUSIMU CTPOUTENLCTBA.

Ha BTOpOoM 3Tane BbINONHAKWTCA: oOnpeaeneHne npuHUUNManbHbIX  OpraHM3aLUnuoOHHO-
TEXHOMNOrNMYEeCKMUx peleHnn no OTAeNbHbIM OObeKkTaM, BapuaHTHble MPopaboTKM OCHOBHbIX
OpraHM3aLUNOHHO-TEXHOMNOIMYECKUX pPEeLleHnin; pelleHne BOMPOCOB WHXEHEePHOW MNOAroTOBKU
CTPOUTENBbHOW NMOWAAKN; YBA3KA NPUHUMANANBbHBIX OPraHnN3aunoHHO-TEXHONOMMYECKNX PELLIEHNN
C paspaboTkamn Opyrux 4acTten npoekta; obpaboTka rokanbHblIX CMETHLIX MaTtepuarioB u
COCTaBneHne BegomMocTn oobemMoB paboT.

Ha 3aBepwarwuwem 3tane paspaborkm [NOC BbinonHAKTCA: paspaboTka [JOKYMEHTOB,
onpeaensitowmx OCHOBHble 00beMbl paboT, NPOL4OMKUTENBHOCTL CTPOUTENLCTBA U KaneHgapHoe
NraHMpoBaHMe; pacyeTHasi YacTb; odopmneHne matepuanos NOC.

C uenbl B3aMMOYBA3KM apXUTEKTYPHO-CTPOUTESNbHbLIX pelleHMn ¢ TpeboBaHUAMMU
cTtpoutenbHoro npousBoactBa [MOC ponxeH pa3pabaTbiBaTbCA OOHOBPEMEHHO C
BbINONMIHEHNEM CTPOUTENbHOU N APYrnX YacTen NpoekTa.



1 R NMOPAAOK NMPOEKTUPOBAHWUA NOC

K uncny Bonpocos, noanexawinx yBA3Ke, OTHOCATCA: onpeaeneHne CpPOKOB CTpPOUTENbCTBa
NPOEKTUPYEMbIX OOBHLEKTOB U COOPYXEHUN C Y4eTOM oOLien HOpMaTUBHOMN (OUPEKTUBHOWM)
NPOAOMKNTESNIbHOCTU, YTOYHEHWe cocTaBa U MeCT pa3MeLlleHUs BPEeMEeHHbIX 30aHUN WU
COOpYXeHUU; obecrnevyeHne NOTPeOHOCTEN CTPOUTENbLCTBA IHEPreTUYEeCKUMU pecypcamm.

OtpenbHble  pasgensl  [10C, paspabaTbiBaemble  cheunanm3MpoBaHHbIMU  NPOEKTHbIMU
opraHusaumsamMun, OOSMKHbl BbldaBaTbCA BeOyLWEN OpraHM3auuum B CPOK OO0 MOSlydeHUs1 CBOLHOM
cmeTtbl. [TOC Ha cnoxHble o06bekTbl U Buabl paboT AOMKHbI  pa3pabaTbiBaTbCA Ha
OCHOBE BapnaHTHOW NpopaboTKN OCHOBHbIX PELLEHNN C PACYETOM CPaBHUTENBHON 3KOHOMUYECKON
9 PEKTNBHOCTMN BapuUaHTOB.

Obrnacmblo payuoHasrilbHo20 MPUMEHEHUST 8apuaHmHbIX popabomoK OCHOBHbIX peweHul
MPOEKMO8 opa2aHu3auuu cmpoumesniscmea siensmces. ornpedernieHue criocoba cmpoumerbcmea
rnodsemHou 4Yacmu Hauboriee CIOXHbIX 00beKkmo8 (OMmKpbImbIU, 3aKpbimbll, CMewaHHbIU);
onpedernieHuUe payuoHasibHO20 KOMIIIeKma MexaHu3Mo8 U coomeemcemeyruwel eMy mexHosoauu
rnpouseoocmea cmpoumesibHo-MOHMAaXXHbIX pabom.

BapunaHTHble nNpopaboTkn OOBbEMHO-NNAHNUPOBOYHBLIX W KOHCTPYKTMBHLIX PELLUEHUA C Y4ETOM
NPUHUUNUANbHbLIX MOMOXEHUA MO OpraHu3aumm U TEXHONOTMU CTPOUTENbCTBA MPOMbILLFIEHHOIO
KOMMJIeKCa BbINOMHAKTCHA B COCTaBe COOTBETCTBYHLLMX YacTen NpoeKTa.

[Ona 3aBepuweHus paspaboTtkn NOC ero paspaboTunk AOMmMKEH NOMYyYUTb HEOBXOAUMbIE UCXOAHbIE
OaHHblE B NONMHOM 0ObeMe, BKMNOYasA CBOAHbLIN CMETHbLIN pacyerT.
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TeKkcToBasa YacTb
XapaKTepucTMKka pailoHa no
MeCTy pacnosioxkeHua obbekTta
KanutasbHOro CTPOUTENbCTBA M
YC/NI0BUI CTPOUTENLCTBA

OLeHKa pasBUTOCTU
TPAHCMOPTHOM MHPPACTPYKTYPbI

cBEAEHWA O  BO3MOKHOCTM
MCNO/Ib30BaHUA MeCTHOWM
pabouei CUNbl npu

OCyLecTBNeHNUN CTPOUTENDBCTBA

nepeyeHb MeponpuATMIA Mo
npuBaeYEHUIO ana
OCYLLECTB/IEHUA CTPOMTENbCTBA
KBanMOULMPOBAHHbIX
CMeumanncTos, B TOM Yucie Ans
BbIMONHEHMUA pPaboT BaxTOBbIM
METOLOM

XapaKTepucTMKa  3eMeNbHOoro
yyacTKa, npeaocTaBfieHHOro
ana CTPOUTENbCTBA,
obocHoBaHMe HeobxoanmocTu
MCMNOAb30BaHUA ana
cTpouTenbCcTBa 3eme/ibHbIX
YY4aCTKOB  BHE  3eMe/NbHOro
yyacTKa, npeaocTaBiAeMoro
ANnA  cTpouTenbcTBa 06beKTa
KanuTaNbHOro CTPOUTENbCTBA

UHO®OPMAUUOHHAA BA3SA AAHHbIX A1A PASPABOTKW MOC

OT4eThbl
WNHXKEHEePHbIX
M3bICKaHWUM1

CUTYaLMOHHbIM NaaH
yyactKa, M3y

AHanus
MHPPACTPYKTYpbI
palioHa 3acTpoMKK,
OaHHble C  6upxKK
Tpyaa

AHanus
MHPPACTPYKTYpbI
palioHa 3acTpOoMKu,
OaHHble C  6upxu
Tpyaa

rnay,

CUTYaUMOHHbIA naaH
3acTpoiku, TY

3anonHeHue M3 K
noc

AHanus npPa,
co3gaHue 6a3bl
DAHHbIX no
onepaymam c
TPAHCNOPTOM,
3anonHeHue M3 K
noc

YueTr paHHbIX npu
Ha3Ha4YeHUn
cToMmocTn pabor,
3anonHeHue M3 K
noc

YueTr paHHbIX npu
Ha3Ha4YeHuun
cToMmocTu pabor,
3anonHeHue M3 K
noc

AHanNM3  AaHHbIX,
yyeT
AOMONHUTENbHbIX
yC/0BUi npu
NPUHATUM
OpraHM3aLMOHHbIX
peleHun,

3anonHenune M3 K
noc

onucaHne ocobeHHocTeW npoBeaeHua pabotr B
YCNOBUAX AEUCTBYIOLWEro NpeanpuAaTAA, B MecTax

pacnonoXXeHua NoA3eMHbIX KOMMYHUKaLUK, NNHUIK
aneKTponepegaum W CcBA3U — ANA  06bHEKTOB

ob6ocHoBaHue
TEeXHO/1I0TUYEeCKOMU
nocnepoBaTeNbHOCTb
COOPYXEHUM, WUHMKEHEePHbIX W  TPaAHCMOPTHbIX
KOMMYHUKauuii, obecneuusaiowen cobnogeHne
YCTaHOB/IEHHbIX B KaneHgapHoOM nnaHe
CTPOUTENbCTBA CPOKOB 3aBeplUeHUA CTPOUTENbCTBA
(ero aTanos)

nepeyeHb BUAOB CTPOMTE/bHbIX N MOHTaXHbIX pabor,
OTBETCTBEHHbIX  KOHCTPYKLUMI,  y4yacTKoOB  ceTei
NH}KEeHEepPHO-TEXHUYECKOro obecneyeHus,
noAfiexKallux 0CBMAETeIbCTBOBaHMNIO C COCTaBNEHNEM
COOTBETCTBYIOLMX aKToB npuemKkm nepen,
Npou3BOACTBOM MOCAeAyoLMX PaboT U YCTPONCTBOM
nocneayoLWmnx KOHCTPYKLMIA

NPUHATOMN
CXembl,
BO3BeAeHUn

OpraHM3aLUOHHO-
onpepgenaoLein
30aHUA M

TexHo/siormyeckaa nocnenoBate/ibHOCTb pa60‘r npu
BO3BeAeHUun 06bEKTOB KanuTasbHOro cTpouTenbCTBa
WU UX OTAE/IbHbIX 3/1EMEHTOB

060cHOBaHUe NOTPe6HOCTU CTPOUTENBCTBA B Kagpax,
OCHOBHbIX CTPOUTENbHbIX MaLIMHAX, MeXaHM3max,
TPaHCMNOPTHbLIX CPeAcTBaX, B TON/AuBE U ropioue-
CMa304YHbIX MaTepuanax, a TakKe B 3/1€KTPUUECKOMN
3HeprMu, nape, BoOAe, BPEMEHHbIX 34aHUAX W
COOpPYKeHUAX

rn3y, CUTYaLMOHHbIN
3acTpouku, TY

ChN 48.13330.2019 OpraHusauusa
cTpoutenbcrsa. MM3Y,TY,
06bEMHO-NIAHMPOBOYHDbIE
pewieHus no obvekKTy,T3

O6beMHO-NNaHNPOBOYHbIE
pelweHua no obbekTy. PA-11-02-
2006 . TpeboBaHMA K COCTaBY U
NopAAKy BeAeHUA
WCMNOJIHUTENIbHOW AOKYMEHTALLMK
npw CTPOUTENBCTBE,
PEKOHCTPYKLLUN, KannTaibHOM
pemoHTe 06bEKTOB KanuTasibHOrO
CTPOUTENBLCTBA U TpeboBaHMA,
npeabABAAEMbIE K aKTam
OCBUAETENLCTBOBAHNA PaborT,
KOHCTPYKLMI

[JeicTeytolan HopmaTuBHas

OOKyMeHTaumA

[JewncTaytowan
[AOKYMEHTaLMA

L EL

HOpMaTuBHaA

Onpepgenexnune Knacca
onacHocTH, yuer
TpeboBaHUii HOPMaTUBOB,
3anonHenue N3 k NOC

PaspeneHne ob6bekTa Ha
nepuopapbl, y3nbl, 3aXBaTKW,
y4yacTku ¢ obocHoBaHueM.
3anonHeHue M3 k NMOC
dopmupoBaHue
nocnepoBaTe/IbHOCTU
BO3BeAEeHUA 06beKTa.

dopmunpoBaHUa nepeyHs
aKToB no pasaenam CMP u
KOHCTPYKLUMAM, 3anonHeHNe
N3 k NOC

OnucaHue pabot no
noAroToBUTE/IbLHOMY U
OCHOBHOMY nepuoay,
3anonHeHue M3 K MNOC
Pacuert
aBTOMATU3UPOBAHHbLIM
cnocobom no
HOPMaTMBHbIM
noKasartenam
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npeanoxeHns obecneyeHuio
KOHTpONsi KayecTBa CTpOI/ITeJ'IbeIX "
MOHTaXHbIX pabor, a Takke
MOCTaBMsieMbIX  Ha  MNAoWagaky U
MOHTMPYEMBbIX ob6opynoBaHusi,

KOHCTPYKLMIA U MaTepuasioB

! NpeanoXeHus Mo opraHv3aumy cryxobi
reogesnyeckoro 1M nabopatopHoro
KOHTpOMS

nepeyeHb TpeboBaHu, KOTOopble
OOMKHbl  OblTb  y4TeHbl B paboyen
OOKyMeHTauuu, paspabaTbiBaeMon Ha
OCHOBaHUM NPOEKTHON AOKyMeHTauuu, B
CBA3W C  MPUHATBIMA  MeTodamu
BO3BEAEHUSI CTPOUTENbHBIX KOHCTPYKLIMI
N MOHTaxa 0bopynoBaHus

0o60ocHOBaHWe MNOTPEOHOCTM B XWUMbe U
counanbHO-0bITOBOM
nepcoHana,
CTPOUTENBLCTBE
rnepeyeHb MeponpUATUN U MPOEKTHbIX
PELLEHMI NO onpeneneHno TEXHNYECKUX
paboThl,
BbIMONTHEHNE
TpeboBaHui

obcnyxnBaHnm
y4yacTByiOLLEro B

cpencts [
obecne4ymBatoLLmMx
HOPMaTUBHbIX

TpyAa

MeTo0B

oXpaHbl

O UMdPOBOM TPAHCO®OPMALIUU OPTAHU3ALIUOHHO-
TEXHONOTNMYECKUX I'IPOLI,ECCOB. PUKCAUUA

48.13330.2019 3anonHeHue M3 k NOC
OpraHmsame
CTpOMTENbCTBA.

CI1126.13330.2012
«[eonesnyeckue
paboTbl B
CTPOUTENBLCTBE»
FOCT P
21.1101-2013. Crac

3anonHeHue N3 k MNOC

3anonHeHue N3 k MOC

Cnn 48.13330.2019 3anonHenue M3 k NOC
OpraHusauusi
CTpOUTENbCTBA.

CHull 12-03-2001. 3anonHeHwue M3 k NOC
BesonacHocTb Tpyda
B CTPOUTENLCTBE

OMNMCcaHMe MPOEKTHbIX PELIeHUI U
MeponpUATUIA MO OXpaHe 06HLEKTOB B
nepuos CTPOUTE/IbCTBA

obocHoBaHue NPUHATOM’
NPOAONXKUTENBHOCTU
CTPOUTENbCTBA o06beKkra

KanuTanbHOro CTPOUTE/NIbCTBA U €ro
OTAENbHbIX 3TanoB

nepeyeHb meponpuaTui no
OpraHu3auMm  MOHMUTOPMUHra  3a
COCTOAHUEM 3aHUI1 U COOPYKEHUA,
pacnonoeHHbIX B
HenocpeacTBEHHOW 6au3ocTM  OT
cTposAweroca o6beKTa, 3emasiHble,
CTpOUTENbHbIE, MOHTAXXHbl€ U UHble
paboTbl Ha  KOTOpOM  MOryT
noBAUATb Ha TeXHUYeckoe
COCTOIHUE M HAA[AENKHOCTb TaKUX
34aHUI U COOPYKEHUIH

F'padurueckasn yactb

KaneHAapHbIM NAaH CTPOMTENbCTBa,
BKJ/Il0YAA NOATOTOBUTE/bHbIN NEepuos,

CTPOUTENbHLIA FeHepanbHbIA NaH

NoAroTOBUTE/IbHOTO nepuoga
CTpOUTENbCTBA (npwu
HeobXxogMMOCTM) U OCHOBHOIO

nepunoaa CtpomtTenbCrBa

rms3y, NPUHATbIE
opraHus. pelweHus

CHuM 1.04.03-85*.

rn3y, CUTYaLMOHHbI
nnaH, NPUHATbIE
OpraHus. pelueHus

Begomoctb  0b6bemos
pabor, HOPMaTUBHaA
TPYAOEMKOCTb

cn 48.13330.2019
OpraHusauus
CTPOUTENBCTBA.

HWUY MTICY. KysnHa O.H. kuzinaon@mgsu.ru

3anonHenne I3 K
noc

3anonHenne M3 K
noc

3anonHenne M3 K
noc

Pacuetr napameTpos,
nocTpoeHune
rpaduyeckomn

mogaenu

Pacyer napametpos,
NpPOEKTMpOBaHUe

Z1
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3agayum aBToMaTm3auum

1 - CUCTEMBbI
CAD/CAM/CAE,
2-cneumanmsMpoaBHHble
nporpamMMHble CpeacTBa,

«*+»- [OCTaTOYHO MNONHOE
pelleHne 3agayn AaHHbIM
nporpammamu,

«-» - 3ajayva AdaHHbIMU
cpeancrtBamMmun He pellaeTcsa,

«t» - 3afdava pellaeTcd
YaCTUYHO.

MPOrPAMMHOE OBECMEYEHUA W METOObl ®POPMWUPOBAHUA OTM

(Nenn | 3apaum asTomatmsaumn MeToab! peLeHus 1 (2 ]

[ OpraHM3aumMoHHO-TeXHONOTMYECKNe
OnpeseneHve nocaefoBaTeNbHOCTM
paboT, opraHM3aLnn ceA3emn

"1 | Bbibop 6a3 AaHHbIX

OdopmneHne n nsmeHeHue
AOKYMeHTauumu

PacuyeT napameTpoB KaneHaapHoro
naaHa

PacyeT napameTpoB CTpoOMreHnnaHa

O6ocHOBaHMeE MeToA0B
opraHM3auumn NPoM3BoOACTBa
PacueT pecypcos

HOCTpOEHMe Ka/1eHA4apHOro naaHa

MpoeKTMpOBaHME CTPOMreHnaHa

CocTaB/ieHMA CXeMbl BO3BeAeHMA
30aHuA

I OpranusaumoHHO-ynpaBneHyeckue
OpraHusauma B3anMoaencTemns

cneumanncTos
JorymeHTOO60pOT

E1 0 3awmra uHdopmaumm

KOHTpO.I'Ib 1 naaHMpoBaHMe

JNlnHenHoe nporpaMmmumpoBaHue, aHaNuUTUYeCKMe, ANHaMMyeckoe
NpPorpaMmmMMpoBaHME, aITOPUTMbI 3aPbITbIX U OTKPbITbIX Mogenen, metog WBS

AHanutnyeckme, |OT, UCKYCCTBEHHbINA UHTENNEKT
BapnaHTHOE NPOEeKTMPOBaAHME, MHOFOMEPHOE NPOEKTUPOBaAHUE

HenuHeliHoe nporpaMmmmnpoBaHne, MaTtemaTn4eCkada CTaTUCTUKA

HenuHeliHoe nporpaMmmmnpoBaHune, MatemaTnyeCkada CTaTUCTUKaA

ﬂ,MCerTHOE MaTeMaTn4yeckoe nporpaMmmumpoBaHune

npﬂMbIe pacyeTbl, aZAfOPUTMbl 3aPbITbIX U OTKPbITbIX Mo,a,eneﬁ, MCKyCCTBeHHbIl‘/JI

nHTennekt, LEAN, nporpeccMBHoe nakeTMpoBaHWe paboT, noToyHoe
CTPOUTENbCTBO

Teopua rpados, anroput™M KpaTyamwero nyTv, Teopua pPaCIMCaHUR,
NCKYCCTBEHHbIA UHTENNEKT

AHanuTMyecKne, CMMNAEKC-MeTo , SKCNnepTHble

JInHenHOe nporpammupoBaHWe, TeopuAa BEPOATHOCTEM, MaTemaTuyecKas

CTaTUCTUKA, METOA NOTEHLUNANIOB, CUMIMNJIEKC-METOL,

TUM, napannenbHblt UHTErPUPOBAHHbIN MHKUHUPUHT (ICE), MHTerpaTtuBHan
peanusauus npoekta (IPD)
Mpamoii BBOA, MHPOPMALIMOHHO-MONCKOBAs cucTemMa, 6a3bl AaHHbIX

OnpeaenAlTca No TMNam NPUMEHAEMbIX CUCTEM

MeToabl ONTUMM3ALUM, CUCTEMOTEXHUKA CTPOUTENbCTBE, beperkansoe
NPOW3BOACTBO, Napa//Ie/IbHbI MHTErPUPOBAHHbIA UHXUHUPUHT (ICE),
MHTEerpaTMBHasa peanusauma npoekra (IPD)

I+

I+

I+

+
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Yyert

To4HOCTbL
Npon3BOACTBa

To4yHOCTb
rpagouka

CooTBeTcTBME

OnTumanbHble
BPEMEHHbIM
COOPYXXEHNAM

NPOBNEMHOE NOANE NPU ®OPMUPOBAHU OPTAHU3ALUNOHHO-

TEXHOJIOMMYECKOW MOAE/IN OBBEKTA

n

obbemMoB

nraHNpoBaHUA

NOArOTOBUTESbHbBIX, MPOEKTHbIX
N CTPOUTENbHbLIX paboT

Nnpous3BoaCTBa

NnoAroToBUTESIbHbIX, TMPOEKTHbIX
N CTPOUTESIbHbIX pa6OT

pacLeHoK

PbIHOYHBIM USMEHEHUAM

peLleHus
30aHunsA

no
n

[anHble T3, MOC, T3l

Ba3bl AgaHHbIX MeTodoB, TEXHOMOrun,
NPUMEHSIEMbIX MaTepuanioB Ha Yysnax,
3axBaTkax, arfieMeHTax, pecypcHasi Mogersb
obbekTa, BeAoMoCcTb 06bemoB paboT

B3anmoyBA3aHHble
napamMeTpu3MpoBaHHble TEXHONornyeckme
KapTbl npou3BogcTtBa paboTt, ycrnoBus
npoun3BoAcTBa paboT, aHanM3 KpUTUYECKoM
uenu, TexHonornyeckme n
OpraHu3auMOHHbIe NnepepbiBbl, BEOOMOCTb
ob6bemoB pabot

Basbl [aHHbIX CTOMMOCTM MaTepuarnos,
MallWH, MepeBO3kKW, onnarbl  Tpyaa,
KOappunumMeHTOB nepecyeTa

PecypcHas mMogenb onpegeneHns
o6bemoB paboT u 3aTpaT Ha BO3BedEHME,
aKcnnyaTauuio

eT  eOuHoMN mMoaenu
Tpe60|3ava| N orpaHNYeHuni

yyeTta

HeT egnHon mogenu ons pacyera Ha
ocHoBe N

KaneHgapHbIM rpapuk ectb, HO HeT
B3anNMOYBA3KU C ocTanbHbIMU
YacTaAMM NPOeEKTa U pecypcHon 6asomn

Het eanHon mogenu (drcC LC? +
NHTEerpaums)

HeTt eguHon mogenu

HWUY MTICY. KyauHa O.H. kuzinaon@mgsu.ru

m T —

TpeboBaHum
OrpaHN4YeHnin No NPOEKTY

23
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Llenu LUOTM

Bbibop onTMMarnbHOro BapuaHTa
OpraHn3aLOHHO-TEXHOMNOrM4YEeCKOro
peweHns  Ons MNoBbILEHNS TOYHOCTMU
NNaHUPoOBaHUA AOCTUXKEHUS Tpebyembix
nokasarenewu

ObecneyeHne NpPeemMcTBEHHOCTU OaHHbIX
Ha Ka)XOoM 3Tane »XM3HEeHHOro LukKna

CokpalleHue/BblAEPKNBAHNE CPOKOB U
CTOUMOCTU

HE

[MoBbIWweHME AJOCTOBEPHOCTN CTOMMOCTU B

KaXObl  KOHKPETHbIN MOMEHT naHa
BbINOMNHEHNS1 paboT

PutMmmnyHocTb npou3BoAcCTBa
NOArOTOBUTESbHbIX, NPOEKTHbIX n

CTPOMUTENbLHLIX paboT
TunoBoe moagenupoBaHue

s

O LLE/I PASPABOTKU LIUOPOBOW OPTAHU3ALIMOHHO-
TEXHOIOMMYECKOW MOAE/N (LLOTM)

TexHONoOrns, NnpumeHsieMasi 4nf AOCTMXXEHUA Lenu

MNpeOuKTBHAA  aHanuTUKa, MNPOrHO3Hble MeTodbl, CUCTEMBbI
ynpasneHns 6asamm gaHHbIX

CKBO3Hble LIMpOBbIE TEXHOOMUK

[lpMeHeHMe  PecypCHO-MHAEKCHOro  MeToda  onpeaeneHust

ctoumocTu. lpeankTMBHasi aHanUTUKa Ha OCHOBE HOpM 3aTpar
Tpyda M MaWMHHOIO BPEMEHW — aBTOMAaTU3MPOBAHHOE PEeCypPCHO-
TEXHONMOrM4Yeckoe MoAenMpoBaHMe W OLEeHKa 3artpaT, NOTOYHOoe
CTPOUTENBLCTBO/NPOrpeCCUBHOE NaKeTUpoBaHMe pabot

[Mogbop pecypcoB M YY4ET UX MOINEMEHTHOrO pacxoga M MnoTepb,
B3anMoyBsi3ka paboT 1 pecypcos

NHaoycTpnanusaums npoLeccoB Ha OCHOBE Y3NoBOro MeToda
npou3BoacTBa paboT. BbipaBHMBaHME NOTOKOB — pacnpeaeneHue
PECYpCOB.

MpuMeHeHne MEeToA0B UCKYCCTBEHHOMO UHTENNeKTa



100 KOHLENTYAbHAA LIUGPOBAA OPTAHU3ALMOHHO-TEXHO/IOMYECKASA
oy MOZENb

KoHuenTyanbHas undposas Liugposas OTM
OpraHU3aLMOHHO-TEXHO/IOrMYecKas
MOZe/ib COAEPKUT AaHHble 3X TUNOB

Mmoaenen:

NpoekTHan PTM OoT™M
mogensb D-BIM

2D, 3D Cneumdunkaumm BepgomocTb crn KaneHpapH Ycnosua n
obbemos oe orpaHuyeHmn

|
|
|
|
|
|
|
o I
NMpoekTHOU mopenu, I
o 1 paboT u naaHMpoBa A
PecprHO-TeXHOHOI'W-IECKOM MOAenb | pacxoaa Hue, 4D
(PTM) : pecypcos
)
|
|
|
|
|
|
|
|
|
|
|
|
|

N OpPraHM3aLMOHHO-TEXHO/IOrMYECKOMU
mogenu (OTM).
Ha pucyHKe yKkasaHbl BIM cueHapuu
aBTOMaTM3MPOBAHHOIO BbIOOPA,
KOTOpble NO3BOJIAT MPOEKTHbIM rpynnam
(M) Takmm obpa3om coyeTaTb AaHHbIE,
4yTOObI pa3pabaTbiBaTb CXEMBbI
NHAYCTPUANN3aUnmn, TEXHONOTUYECKME
KapTbl, pecypcoobecneyeHHble
OpPraHM3ayMoOHHO-NPOCTPAHCTBEHHbIE Cxema TexHonornueckue PaspeneHue Ha ba3bl AaHHbIX
MHAYCTPUANMU3aLum KapTbl 3axBaTKU/y3nbli pecypcos
Mmoaynm n 6asbl AaHHbIX PECYPCOB MO
0b6beKTy B €4UHON Moaenu.

. v
P~ LK —
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YnpasneHne gaHHbIMU B
npouecce GOPMMPOBAHMS
LOTM u LIPTM
OCYLLECTBASIETCA B paMKax
nocnea0oBaTeNbHOCTY,
YCTaHaBAMBAaEMOW
KOHKPETHbIM BblOpPaHHbIM
cueHapuem popmMUpoBaHUA
3TOM moaenu B Tabnunuax
MOKa3aHbl BAPMaAHTbI TaKUX
CLEeHapueB Ha 3Tane
OpPraHM3auMOHHO-
TEXHONOrMYECKOro
NPOEKTMPOBAHMUA.

CUEHAPUN MOOENUPOBAHUA LOTM

CueHapuit LLPTM
Il Il

Cxema TexHonornyeckme MopgennposaHue
WHAYCTPUANN3aLmnm KapTbl CUCTEMbI PECYPCHOrO
obecneyeHuns 06bEKTA
D108 MoaennpoBaHMe cxem dopmurpoBaHue dopmumpoBaHue

bie MeXaHu3aumm MOHTaXHbIX MoZenen cneundukauni
(EGIEE BblAeNAEMbIX Y3108 MaTepuanos u
obopyaoBaHuA

MogenuposaHue MogenunposaHue dopmupoBaHue
BapuaHTOB nocnenoBaTeNbHOCTM  BEAOMOCTEN O6bEKTOB
WHAOYCTPUanmn3aunm, onepaumi paborT, 3aTpaT Tpyaa u

npedabpukaumm no
BblAENEHHbIM Y3/1aM

MalUMHHOIo BpemeHun

CueHapwmii LOTM
I Il 1]
OpraHu3aunoHHo- ba3bl AaHHbIX MogennposaHue
NPOCTPAHCTBEHHbIE MOAYAN  PECYypCcoB CUCTEMbI OpraHu3aymm
Tpyaa paboTHMKOB




107 KAK OBbEAUHATL JAHHbBIE B MOAENN?
e WHTErPALMA CBOAHOW MOAENU N KANEHOAPHO-CETEBOIO NrPA®UKA

e Jlms wHTErpauMu CBOJHONM MOJEIM M KalleHJAapHO-CETEBOro rIpaduka CTPOUTEIbCTBA,
pa3pabOTAaHHOTO B CHUCTEME KaJIEeHAApHO-CETEBOr0 IUIAHUPOBAHUS, CJIEAYeT HCIOJIb30BaTh
CIICLIMAIM3UPOBAHHBIE MPOTPAMMHBIEC TIPHIOKEHHUS, MO3BOJISIONINE «IPUBSI3BIBATH) 3JI€MEHTbI
UH(POPMALMOHHON MOAeJH K BHJAAM PadoT M €031aBaTb BUPTYAJbHbIe HUMHUTAIUU
MOCJIeA0BATEJIHLHOCTH CTPOUTEIbHO-MOHTAKHbBIX PA00T BO BPEMEHH M NPOCTPAHCTBE.

* Taxke Jomyckaercsi pa3pabarbiBaTh IOCJIEAOBATEIBHOCTh IPOU3BOJICTBA  CTPOUTEIBHO-
MOHTQ)XXHBIX Pa0OT HAa OCHOBAHWUU CBOJAHOM MOJEIM B CHEHUAUIM3UPOBAHHOM ITPOrPaMMHOM
PWIOKECHUH, IIO3BOJISIIONIEM Cpa3y CO37aBaTb BUPTYAIbHBIE WMUTALUMW IOCIIEIOBATEIIBHOCTH
CTPOUTEIIbHO-MOHTAXKHBIX PA0OT BO BPEMEHM M MPOCTPAHCTBE, U HAa MX OCHOBE (POPMHUPOBATH
KaJICHIAPHO-CETEBBIE TPAPUKH.

* NmutanoHHas MOJZENIb CTPOUTENILCTBA MOXET HCIIOJIb30BAaThCA I ONTUMM3AIMU Trpaduka
CTPOMUTEJILCTBA M JIOTUCTUKHA Ha CTPOMIUIOLIAJAKE, OOHApPYXEHUS MPOCTPAHCTBEHHO-BPEMEHHBIX
KOJUTM3HH, (DOPMUPOBAHUS HEACTbHO-CYTOUHBIX 3aJJaHUi, CTPOUTEILHOTO KOHTPOJIsI, MOHUTOPUHTA
OXpaHbl TPy/a U MPOMBIIIJICHHON 0€30IIaCHOCTH U B JIPYTUX LIEJISIX.

HWUY MTICY. KyanHa O.H. kuzinaon@mgsu.ru 27
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HAMNPAB/TIEHUA HAP

1. O0OTM -METOHOJIOI'A YIIPABJIEHWUE OPTAHU3AITMOHHO-TEXHOJIOTUYECKUMU
HAHHBIMU. COEAVUHEHWE I10C U TP I NCKJIIIOYEHW A OYEBHUTHOI'O PA3PLIBA.

2. WHTETPAIIUA IIMOPOBON MTHOOPMAIIMY OF OBLEKTE KAIIUTAJIBHOI'O
CTPOUTEJILCTBA HA BCEM XXU3HEHHOM LHUKIJIE:

{TUCOT+@I'UC HCHKCUAHEIP3+I'UC TOP KH+ NC MUHITIPOMTOPTA+ NC MUHTPAHCA+
NC ®HC + UC ®EAEPAJIBHOI'O KASHAYEVCTBA+AHAJIMTUKA JAHHbBIX} = U1 BCEX
OBBbEKTOB,

PEI'YJIMPOBAHUE CPOKOB, CTOUMOCTH U ITPOU3BOAUTEJIbBHOCTHU+ OPTAHU3AIIWA
IMTPOOECCOB=ERP CUCTEMbI

3. IU®POBBLIE BA3bI TEXHOJIOTUYECKUX KAPT/TIAKETOB JIS1 IOTM

ITOCTPOEHUE CIIEHAPHO- ITAPAMETPUYECKUX ITPABHUJI OﬂHOBHA‘-IHOfI YBA3KU
IMTPOCTBIX PABOYUX ITPOLIECCOB U 3JIEMEHTOB MOJEJIEN

4. PABPABOTKA THUITOBBIX TPEBOBAHUN 3AKA3YMKA K IIOTM

5.IIEPECMOTP 3ATPAT HA ITPOEKTUPOBAHUE I10C KAK I[IOTM C UCIIOJIbB3OBAHUEM
THM

6. POPMHUPOBAHUE ITM®POBOI'O IBOMHUKA JIJI CTW IKCIUIYATAIINNA

HUY MTCY. RyauHa O.H. kuzinaon@mgsu.ru 29



0 TEMb! UCC/TEAOBAHUIA B HUY MICY

Br100p cTpOMTENBLHBIX MATEPHUAJIOB NIPU NPOCKTUPOBAHNUM MAJI0ITAKHOIO KUJIOTO 3AAHUS HA OCHOBE HH(OPMAIMOHHOI MO/ eJIN.

Bb160p KOHCTPYKTUBHOTO PEIICHUSI EPEKPHITUS MATOITAXKHOTO JKUIIOTO 3/1aHKS HA OCHOBE HH(POPMAIIMOHHON MOJIEIIH.

ABTOMaTH3aIMs CTPOUTEIBHOTO TPOEKTUPOBAHUS C UCITOJIB30BAHUEM TEXHOJIOTHHN I€HEPAaTUBHOTO TU3alHA.

[IpuMeHeHne TeXHOIOTUH HH(HOPMAITMOHHOTO MOJICIUPOBAHMUS JIJIs1 IPOTHO3UPOBAHUS JI0OJITOBEYHOCTHU ACPEBIHHBIX KOHCTPYKIIUN

Metoauka hopmupoBanus paboyelt TOKyMEHTAIlMU pa3ziesia apXUTEKTYPHBIX PEIICHU Ha 0CHOBE HH(OPMAIITMOHHONW MOJIETH 3aHUS

MeTouKa aBTOMAaTU3UPOBAHHON MPOBEPKH CBOAHOM MH(POPMAITMOHHON MOJIENN 3/JaHUS HA BISBJICHUE 3JIEMEHTOB MHKEHEPHBIX KOMMYHUKALIUNA C UCTEKITUM
CPOKOM IKCILTyaTaluu.

IIpumenenue 4D Moae/iM B KAJEHAAPHOM IVIAHMPOBAHNM CTPOUTEIbCTBA /ISl 00eceYeHUs1 TOUYHBIX CPOKOB pPeain3alum MPoeKTOB
BIM-MmoaenupoBanue Kak UHCTPYMEHT JIJIsi CHUKEHUS! PUCKOB TIPH YIIPABICHUU MHBECTUIIMOHHBIM ITPOEKTOM B CTPOUTEIHCTBE

Oco0eHHOCTH TPUMEHEHUSI TEXHOJOTUM HH()OPMAITMOHHOTO MOJIETTUPOBAHMS HA dTarle MPOSKTUPOBAHKS HA MPUMEPE aKyIIEPCKOTo KOpIyca
Opranuzanus mpoiiecca HHGOPMAIIMOHHOTO MOJICITMPOBAHUSI Ha dTale MPOSKTUPOBAHUS ITPU pabOTE B cpejie OOLIUX TaHHBIX C TPUMEHEHUEM UHCT PYMEHTOB
pactmpenusi QyHKIIMOHAIBHOCTH

WuTerpaius cucteM 3MEKTPOHHOTO ToKyMeHTooOopoTa u ERP-cuctem npu pazpabotke nHPOpMAIIMOHHON MOIEIH

NudopmarnimonHoe MoieTMpoBaHUE MPU pa3padO0TKe MPOEKTa BUOPO3ANTUTHI KUIJIOTO 3aHUs

Opranuzaius nHOOPMAITMOHHOTO MOJICTTUPOBAHUS 3IaHUS B IPOCKTHOM TOJIpa3IeICHUN

WHdpopmaninoHHOE MOICTMPOBAHUE 31aHUs IIIKOJIBI HA OCHOBE MHTerpauu mporpamm Autodesk u BentleySystems

MeTonnka nH(GOPMALMOHHOI0 MOJIeJTUPOBAHHSA 00bEKTA KYJIbTYPHOI0 HacaeAus ¢ ucnoiab3osanuem BIM cuenapuen

ABTOMAaTH3a1[UA COOpPa JAHHBIX B HH(POPMANMOHHYI0 MO/IeJIb HA 3Tale CTPOUTEILCTBA 1St GOPMUPOBAHUSA AKTOB BbINOJHEHHBIX padoT
[ToaroroBka nHGOPMAIIMOHHON MOJIETH HH)KEHEPHBIX CHCTEM ¢ TTOMOIIIBI0 TiporpaMMHbIX cpex MagiCad u Revit a1 nepemnaun B opranbl SKCIIEPTH3BI
NudopmarnimonHoe MoieIUPOBAaHUE MYITBTU30HAIBHBIX CHCTEM KOHIUIIMOHUPOBAHUS U BEHTHIIALINH JKUJTBIX 3aHUN

PazpaboTka nHMOpMAIIMOHHON MOJIEIH 3IaHUS C MOCIEAYIOIIEeH HHTeTpalMell B pacueTHBIN KOMIUIEKC CPECTBAMU BU3yaJbHOTO MPOrPAMMHUPOBAHMU S
ABTOMATH3AI[UA MPOLECCOB OPraHU3ALNHU KOJJIEKTUBHOM PadoThl NP pa3padoTke HHPOPMAITUOHHON MOAe/N 00beKTA KANMTAJILHOIO
CTPOMTEJIHCTBA HA JTalle IPOEKTHPOBAHUSA

Pa3zpaboTka nHMDOPMAIIMOHHON MOJIETN APXUTEKTYPHBIX U KOHCTPYKTUBHBIX PEIICHUH MHOTOATAXXHOTO YKUJIOTO 3/IaHUS C TIOCIIEeNYIONIEH iepenaveii B
AKCIUTYaTaluko

Pazpaborka nHDOpMAIIMOHHOM MOJICIIH 31aHUS C aBTOMAaTH3aIuel IIpoIiecca CO3IaHus PEIICHUN 110 OTISIKE ITOMEIIICHHI

Coznanve nH)OPMAITMOHHONW MOJIETTH CUCTEM BOJIOCHA0KEHHS U BOAOOTBEACHUS C MOATOTOBKOM K TIEpe/iadye B KCILTyaTaIlHio



0 TEMb! UCC/TEAOBAHUIA B HUY MICY

ABTOMaTI/I3aI_[I/IH pacdye€Ta OCHOBHLIX MapaMETPOB CUCTEM PAIUATUOHHOTO KOHTPOJIA IJId UX Pa3MCIIICHUA Ha ADBC

ABTOMATHU3HPOBAHHASI TAPMOHU3AIHMSA 0TE€YECTBEHHBIX U 3apPY0e:KHBIX CTAHIAPTOB «3€JI€HOT0 CTPOUTEILCTBA» NMPHU pa3padoTke MHGOPMAIMOHHOI MOIeJ I MHOT0ITAKHOTO
sKHJI0T0 10Ma

ABTOMATH3AIHA IVIAHMPOBAHUS CHAOKEHHUS MATEPHAIbLHBIMH PeCypCcaMHu CTPOUTEJIbHOM IIOIIAAKHA

Opranu3zanys yrajaeHHON padoThl Ha OCHOBE 0OJAYHBIX TEXHOJOTUHN MPU KOOPAMHAIIMY U MPOBEpKe MH(OPMAIIMOHHBIX MOJIesIeH

HNudopmaninonHoe MoaeJTUPOBAHME IHEPro3aTPAT 3AAHU HA ITAaIe NPOEeKTHPOBAHUS

NudopmannonHoe MOeIMPOBAHNE MPOIECCA CTPOUTEIHLCTBA HA OCHOBE POOOTOTEXHHYECKOI CCTEMBI ¢ HCMoJib30BaHueM TexHoJioruii LIDAR u GPS
ABTOMaTH3aIUs MPOSKTUPOBAHUS PECTABPAIH 00BEKTOB KYIETYPHOTO HACIEIUS C MPUMEHEHNUEM TEXHOJIOTHH Ja3epPHOT0 CKaHUPOBAHUS

HudopmarimonHas cuctemMa KOHTPOJISI MUKPOKJIMMAaTa B IPOEKTHOM OI0pO

ABTOMATH3AIHA NVIAHMPOBAHUS KANNTAJIbHBIX PEMOHTOB HA OCHOBE HH()OPMALMOHHBIX Mo/leJieil 00beKTOB KAIMTAJIBLHOIO CTPOUTEILCTBA
ABTOMaTH3aIUs 30HUPOBAHISI TOPOACKUX TEPPUTOPHUI HA OCHOBAHUU JIaHHBIX a/IMHHUCTPATUBHBIX HH()OPMAIIMOHHBIX TOPTAJIOB

ABTOMaTH3aIUs MNIAHUPOBAHUS MIOCTABOK MaTepUAIbHBIX PECYPCOB Ha OOBEKTHI CTPOUTEIHCTBA

ABTOMaTH3aIMs yIpaBieHUs pEMOHTAMHU U 00CITy)KWBAaHHEM CTPOUTEIBHBIX MAllTUH U MEXaHU3MOB CTPOUTEIHLHON OpraHU3aluN

TexHomorus odecneueH st MEKTPOCBA3H Ha CTPOUTEIILHON TUTOIIAIKE IIPU TIOMOIIM TEXHOJIOTHi Mesh-cerei

AnnapaTrHo-nporpaMMHbIi KOMILIEKC y4eTa padouero BpeMeHH Ha CTPOMTEIbHOM MJI0IIAIKe

TexHonorus UHPOPMALMOHHOTO MOAETUPOBAHUS OOBEKTOB CTPOUTENIHCTBA KEIE3HOAOPOKHON HHPPACTPYKTYPbI

[TporpamMmMHO-anmapaTHbIil KOMITIEKC 00ecTieueHns TeXHOC(epHO 6€30MacCHOCTH M OTCISKUBAHUS (DYHKIIMOHATILHOTO COCTOSIHUSI COTPYTHHKOB Ha 00OBbEKTaX CTPOUTEIHCTBA
CoBeplieHCTBOBaHME YIIPABJICHUS NPeINPUATHEM CTPOMNHIYCTPUM HA OCHOBE MPOIECCHOT0 MOAX0Aa

HNudopmarinonHas cuctemMa mporHO3UPOBAHUS CIIPOCca Ha KOMMepUecKue O(HCHBIE 3aHUS C UCTIOIb30BAHUEM «3ENIEHBIX» TEXHOJIOTUM.

CpenctBa obecrieueHns 0€30MacHOCTH CUCTEMBI 3JIEKTPOHHOTO JJOKYMEHTO000pOTa B CTPOUTEIHHOM OpraHu3aluu

Pa3pa6oTrka nHTEepaKTUBHOM cucTeMbI 1A B3aumoaeiicTeus ¢ BIM moaensimu yepe3 06/1aunyio miargopmy

Cucrema perynupoBaHus TEMIIEPATYPHOTO PeKMMa KOTTEIKa

ABTOMATH3HPOBAHHOE NPOEKTHPOBAHHNE OPrAaHN3AIMOHHO-TEXHOJIOTHYeCKMX 32124 P POU3BOACTBE 3eMJISIHBIX padoT

WHuTerpamnus cuctemMbl KopropaTuBHOro yrpasienus "[lapyc" u cucteMsl 3JIeKTpOHHOTO JokymMeHToo6opoTa "CBUC"

ABTOMaTH3WpPOBaHHAs CHCTeMa 00pabOTKM M aHAM3a JAHHBIX TEICMETPUH (HA MPUMEPE CUCTEMBI ydeTa MOTPEOICHHS XOJIOMHON U TOpsSTYeit BOABI B KUJIOM 3TaHHUH)
ABTOMaTH3MpOBaHHAs CHCTeMa cOopa 3asBOK U (POPMUPOBAHUS OTYETHOCTH JUCTIETUEPCKUX CITYKO IKCIUTyaTalliOHHBIX OpPraHu3alui

Monepuuzanus madnona ADSK ms 3amau BIM-nipoektupoBanus B cpene Autodesk Revit

ABTOMaTH3aLMs KOHTPOJISI KAYeCTBAa YIIAKOBOYHOH TAPhI CKJIAACKOI0 KOMILJIEKCA HA OCHOBE METO10B HCKYCCTBEHHOI0 MHTEJJIEKTAa

AaroputMm popMHpPOBAHUS OPTraHU3ANNOHHO-TEXHOJIOTHYECKOI TOKYMEHTALMHU ¢ HCI0JIb30BaHUEM HH(POPMALIMOHHOMH Mo/1e/H

ABTOMATH3UPOBaHHOE (h)OPMHPOBAHME HCTIOTHUTEIbHOM JOKYMEHTALIMHU C IPMMeHeHneM 00J1a4Hol miiargopmsl Forge

Monynb pacmmpeHus 1 HHTerpaui HHQOpMallMOHHON MOJIETH 31aHUsI C BHEITHUMH UCTOYHUKAMU JAHHBIX

o T . . TY A rod - N AC IONLEL AN o o
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o i BbiBOAbI
IIpumeHeHue HUPPOBBIX TEXHOJIOIHH B CTPOUTEILHOMN cepe MO3BOJACT:
(JcokparuTh MM OJTHOCTHIO HCKITIOYUTD OITHOKH IUIAHUPOBAHUS,
dnpoekrupoBars 3D-Momeny 1 aHUMAITUIO OTASIBHBIX TEXHOJIOTHUCCKHUX PEIICHUM];
(JKoHTpOIMpOBaTh KaXKIbIi Tall CTPOUTEIILCTBRA,
cobOparh Bce maHHbIe TT0 OOBEKTY Ha OMHOM PECypCe;
(KoppekTHpoBaTh B peKUME OHJIAMH TUTAHOBBIC TTOKA3aTeIIM MOJICT 00BEKTa,
(dcokpaTuTh Tpymo3arparsl - 3aMeHa pOOOTOTEXHUKOM, TTOBBICUTH YPOBEHD HH]TYCTPHATU3AIIHH;
(JcokparuTh WM MOJTHOCTHIO HCKITIOYUTD 3aTPaThl HA HCIIPABICHUE OIIHOOK;
dronyuuTs mosTHy0 HHGOPMAIIHIO O 3aBEPIIICHHOM 00BEKTE CTPOUTEIILCTRA,
Unpoananu3upoBaTh TPUIMHBI OTKIOHEHHUS OT 3aINIAHMPOBAHHBIX MPOIIECCOB,;

(BHOCHMTP HW3MEHEHHMS B HACTPOHMKH MHpOorpamMM, KOTOpbIe OyAyT IIOAXOAWUTH JUIS IUIAHHPOBAHUS
MIPOU3BOJICTBA KOHKPETHOIO CTPOUTEIILHOTO OOBEKTA.

Bce BbIlenepeuncieHHble BOBMOXKHOCTH ITU(PPOBBIX TEXHOJOTUM IMO3BOJISIOT pa3padoTaTh MaKCUMAJIBHO
MOAPOOHO KaXKAbIH 3Tall CTPOMTENILCTBA, YUYHUTHIBATh Pa3Hble HIOAHCHI M BHOCHUTb M3MEHEHHUS B OHJIAH
PEXUME €IIIE Ha ITAlle TJTAHUPOBAHUS.



CNACUBO
3A BHUMAHMUE!

Ten.: +7916 841 28 69
kuzinaon@mgsu.ru

http://dpo.mgsu.ru/
https://t.me/FET DPO

https://www.facebook.com/groups/fetdpo
HWUY MTICY. KyauHa O.H. kuzinaon@mgsu.ru
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