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HanpasJjieHue NOAr0OTOBKM: WHKEHEPHBIE CUCTEMBI 3IaHUIN U COOPYKEHUH.
Ileab MOATOTOBKHU:

OOHoOBIIEHHE TECOPECTUUCCKUX WU INPAKTHYCCKHUX 3HAHWI pYKOBO,Z[HTeHeﬁ 1 CIICHUAJIMCTOB B CBA3HU C
ITOBBIIIICHUEM Tpe6OBaHHﬁ K YPOBHIO KBaJ'II/I(l)I/IKaHI/II/I n H606XOI[I/IMOCTBIO OCBOCHHs COBPCMCEHHBIX

MCTOOOB  PCHICHUA HpO(beCCI/IOHaJ'IBHBIX 3aJa4, OCBOCHUEC HOBalluii B YIpaBJICHUYCCKUX,

SKOHOMHYECKUX M TEXHOJIOTMYECKUX aCIEKTaX MPOCKTHPOBAHMS; YIIIYOJIEHHOE H3ydeHUE TpoOiieM
MPOCKTHPOBAHMSI W  OpPraHW3alid  CTPOUTEIBLHOTO IPOU3BOJICTBA, MPHOOPETCHUE 3HAHMWIA,
OCHOBOTIOJIATAIONIUX TPUHIIMIIOB TIOCTPOCHUS M OOECIeueHUs HAAE&KHOCTH WHKCHEPHBIX CHCTEM,
(hopMUpOBaHHE TOTOBHOCTH K OOOCHOBAaHHUIO BBIPAOOTKM OOOCHOBAHHBIX TEXHUYECKUX DPEHICHUH C

yLIéTOM OKOHOMHYCCKHX M 3KOJIOITHYCCKHUX HOCJ'IG,I[CTBI/Iﬁ HUX pcalusanu Ojid CICnualnucCTOB

CICOYIOIIUX HpO(beCCI/IOHaJ'IBHBIX CTaHAAapTOB:

PerncrpanmnoHHbIii
IIpuxka3 MunTpyaa
. HaumenoBanue HoMep MuHIOCTA
Bun npodeccuonanbHOM Poccun
npogeccuoHaTbHOIO Kon Poccuu
IeATeTbHOCTH
cTaHAapTa
HOMEp nara HOMEp aara
1 2 3 4 5 9 10
[T:1aHOBO-3KOHOMHUYECKOE 0
TaHU3aTOP CTPOUTEIHHOTO
obecrieuenye CTpOHTETBHOTO | P Ip 16.025 | 930m | 24.11.2014 | 35272 | 19.12.2014
MPOU3BOJICTBA
TIPOU3BOJICTBA
Brmoxaenne pabot mo
00€eCIIeYeHNIO .
o MNHxeHep TEXHUYECKOU
HKIHOHUPOBAHUS
M p MTOIICPKKH B 00JTACTH CBS3H 06.010 3171 19.05.2014 | 32619 | 09.06.2014
TEIEKOMMYHHUKAI[HOHHOTO .
(TerIeKOMMYHUKAITHIT)
o0opymoBaHuUs
KOPIIOPaTUBHBIX CETEH
Menenxep 1o
Ympasnenue pecypcamu UT UH(POPMAITUOHHBIM 06.014 716 | 13.10.2014 | 34714 | 14.11.2014
TEXHOJIOTHSIM
Crnenupanuct B 06J1acTi
[Ipou3BoCTBEHHO-
POHM3BOJICTBEHHO-
TEXHUYECKOE U
TEXHUYECKOTO U
TEXHOJIOTHYECKOE 16.032 943n | 27.11.2014 | 35301 | 22.12.2014
TEXHOJIOTHYECKOTO
obecrieueHne CTPOUTEIILHOTO
o0ecIIeYeHNsT CTPOUTEIFHOTO
MIPOU3BOJICTBA
MIPOU3BOJICTBA
Crienrauct B 00J1acTa
IInaHoBO-3KOHOMUYECKOE
IUTAHOBO-3KOHOMHUYECKOTO
o0ecrieueHre CTPOUTEIILHOTO 16.033 983m | 08.12.2014 | 35482 | 30.12.2014
obecrieueHUs
MIPOU3BOJICTBA
CTPOMTEILHOTO MPOM3BO/ICTBA
Obecneuenne crpoutensHoro | CrenuanucT B 001acTi
MIPOU3BOJICTBA 00eCIIeYeHUs] CTPOUTEIHLHOTO
CTPOUTENBHBIMU MIPOU3BOJCTBA 16.034 972n | 04.12.2014 | 35470 | 29.12.2014
MaTepHalaMH, U3ACTHSIMHA U MaTepHalaMHi U KOHCTPYKIHS
000pyI0BaHHEM MH
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o

HanpasieHue moAroTOBKM: OPraHU3alNs U TPOU3BOJICTBO MMPOEKTHO- U3BICKATEILCKUX PadoT.
Mpoduiab noaroroBku: 08.03.01 «CTpouTEIHLCTBOY.

®OPMUPYEMBIE KOMIIETEHLIMH.

PGSYHBTaTOM JOCTHIXCHUA Ha3BaHHBIX ueﬂeﬁ SABIIACTCA q)OpMI/IpOBaHI/Ie T'OTOBHOCTbH
HpO(beCCI/IOHaJIBHO rpaMOTHO 000CHOBBIBATH MPUHATBHIC TCXHUYCCKUC PCUICHUA HAa OCHOBC aHaJIn3a UXx
TCXHOJIOTHYCCKHUX, OJKOHOMHYCCKHX W O3KOJOIMYCCKHUX HOCJ’IGI[CTBPIﬁ, HpI/IO6peTCHI/Ie HOBBIX
HpO(beCCI/IOHaJIBHBIX KOMHCTGHL{Hﬁ, K HanOoJiee BayKHBIM U3 KOTOPLBIX OTHOCATCS CIICAYIOIINUC:

N Koxa
Komnerenuus
n/n KOMIIeTeHIIMH

3HaHUE  OPraHU3alMOHHO-TIPABOBBIX  OCHOB  YIPABICHUYECKOW U
MPEANPUHUMATEIIBCKON AESTEIHbHOCTH, TUIAHUPOBAaHUS PabOThI MepcoHasa
1 |u QoHgoB omnaTel Tpyda. 3HAHUE 3aKOHOAATEIHHOIO U HOPMATHBHOIO 11IK14
pPEryJIMpOBaHMs IpU OpPraHU3alMUM CTPOUTENBCTBA, IOHUMAHUE CYTHU
CTPOUTEIHLHOTO KOHTPOJISI.

Bnagenue — MeromamMuM  OCYIECTBJICHHMS ~ WHHOBAIIMOHHBIX WM,
OpraHu3aly Mpou3BoACTBA W 3(P(HEKTUBHOIO PYKOBOACTBA pPabOTOi K15
JIOJIeH, TOATOTOBKU JTOKYMEHTAIUH JUIS CO3/IaHUsI CUCTEMbI MEHEKMEHTA

KaucCTBa IMPOU3BOACTBCHHOTI'O IMMOAPA3ACIICHUA

CnocoOHOCTh pa3pabaThiBaTh OINEpPATHBHBIC ILIAHBI PaOOTHI MEPBUUYHBIX
MIPOU3BOJCTBEHHBIX NOJpa3/IeJICHUI, BECTH aHAJIU3 3aTpaT U pe3yiIbTaTOB
3 | nedarenbHOCTH MPOU3BOJICTBEHHBIX MOJIpa3/IeJICHHH, COCTaBJICHHE T1IK16
TEXHHUYECKOM JOKYMEHTAI[MH, a TaK)KE€ YCTAHOBJIEHHOW OTYETHOCTH IO
YTBEPKACHHBIM (hopMaM

3HaHME  HAY4YHO-TEXHHUYECKOM  MH(pOpMaluu, OTEUECTBEHHOTO U
3apyOeKHOTO OIBITa MO MPODUITIO TSI TEIBHOCTH, CTIOCOOHOCTh TPUMEHSTh K17
Pa3IMYHBIC MCTOABI CTPOUTCIBLHOI'O NMPOU3BOJACTBA C HLCIIBIO AOCTHIKCHUA

ONITUMAJIBHOI'O PE3YyJIbTaTa

3HaHHe npaBuJI M TCEXHOJIOTHU MNPOCKTHPOBAHUSA, MOHTAaXa, HaJIaAKH, K20
HCIIBITAHUA U CAaYU B SKCIUTYaTaAllUIO CTPOUTCIIBHBIX 00BEKTOB

Brnanenne meromaMu OLIGHKHM TEXHUYECKOTO COCTOSHHS M OCTaTOYHOTO K22
pecypca CTpOUTENbHBIX 00BbEKTOB, 000pyI0BaHUS

B pesymbrare wu3ydeHuwss oOpa3oBATENBHOM MPOTPaAMMBl Y CIyIIaTeds JOJDKHBI  OBITh
c(hOpMHUPOBAHKI CIIEAYIOIINE KOMIICTCHIINH:

1) 3HaHMe CTPYKTYphl W OCHOBHBIX MPUHIIMIIOB IMOCTPOCHUS HMHXXCHEPHBIX CHCTEM IIEHTPOB
00pabOTKH JTaHHBIX;
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2) 3HaHWE 3aKOHOB M WHBIX HOPMATHBHBIX IPABOBBIX aKTOB, COJACPIKAIIMX TOCYIAPCTBEHHBIC
HOpPMaTHBHbBIE  TpeOOBaHMs IO OpPraHU3aIMM MPOEKTHUPOBAHMS W CTPOUTEIHCTBA  MHXKEHEPHBIX
CUCTEM.

Ilenv0™ oceoenus npoecpammul  Kypca «Opeanuzayusi npoeKmMuposanus, CMpoOUmenbcmea u
IKCHIYAMayuu UHNHCEHEPHBIX cucmem yeHmpos oopabomku oannvix (LJOH)» sensemcs obHOG1eHUe
Meopemuyeckux U NpaKkmudyecKux 3HaHUutl pykogooumenell U CNeyuaiucmos 6 Cesa3u ¢ NosbluleHuem
mpebosanull K YpoeHIO Keanupukayuu u HeoOXO0OUMOCMbI)  OCBOCHUSL COBPEMEHHbIX Memo0o8
pewernuss npogheccuonanrvHulx 3aday. Crywamenu noCie008amMenbHO 3HAKOMAMCSA € OCHO8AMU
nocmpoenus 3¢gpexmuenoco npoexma L[O u uzyuarom 63aumocesasu mexncoy 6cemu CUcmemamu
obvexma. [1oopobHo paccmampusaromes memvl: anaiu3 ouznec-mpebosanull u OusHec-000CHO8aHUe
LO/, yposnu kpumuunocmu, HAOEHCHOCMb, OOCMYNHOCMb, AHAIU3 PUCKOS8, 6bIOOD NIOWAOKU,
cmpame2uu  6vl00pa  UHGPACMPYKMYPLL,  KPUMUYECKU  BAJCHbIE  CUCIEMbl,  CUCMeMbl
NEKMPOCHADICEHUSL U  OXTANCOCHUs,, CUCMEMbl YNpAGIeHUuss U 0Oe30NaAcCHOCmU, MeCcmuposaHue
npoexkma, nepeoaya 3aKazyuxy. SHauumenbHas Yacme yuebH020 6peMeHU NOCEAueHd NPAKMUYECKUM
3AHAMUAM, NPU BbINOJIHEHUU KOMOPLIX CYWAmenu NOAYYaiom Kiouesble Ha8blKu, Heobxooumble OJis
0CO3HAHUsL 00Wel KOHYEeNnYyuu COBPEMEHHbIX NOOX0008 K HPOEKMUpPOBAHUIO, CMPOUMETbCMEY U

ynpasnenuio L{O]].

Kareropus ciaymareJei:

1) PykoBoauTenu opraHu3anuid, 3aMeCTHTEIM pPYKOBOIMTEIECH OpraHu3alui, 3aMecTUTEIH
TJIABHBIX HMHXKCHEPOB (HAYAIBHUKH CIIY)XO AKCIUTyaTalli WHXCHEPHBIX CHUCTEM), paboTtomarenu -
¢dbu3nyeckue JInLa, NHbIE JINLA, 3aHUMAIOIINECs NPeIIPUHUMATEIbCKON AEATEIbHOCTHIO.

2) CrienuanucThl, HEMOCPEJCTBEHHO WJIM KOCBEHHO YYacTBYIOIIHME B YIPABICHUH WIH padboTe
YK€ CYLIECTBYIOUIMX LIEHTPOB 0OpaOOTKU JaHHBIX, CHEIMAIMCTbI, KOTOPhIE BOBJICUEHBbl B IPOLECC
pa3paboTku WM TOCTpoeHus: HOBbIX mpoekTtoB LlO/], a Taxke cmenuanmucTsl Oosiee OTHAJICHHBIX
3BEHBEB OTPACIIH, KTO XKEJIAeT MOJyYUTh MPEACTaBIeHHE 0 XapakTepe uHppacTpykTypsl LIO/L.

3) PykoBonuTenu, cnenuanucThl, HWH)XKEHEPHO-TEXHUYECKHE PpPAaOOTHUKH, OCYILECTBISIOINE
OpraHu3alMio, PYKOBOJCTBO M NpOBEIEHHE paboT HAa pabo4YMX MecTaX M B IPOU3BOJCTBEHHBIX
MO/IPA3/JICNIEHUSAX, @ TAKKEe KOHTPOJIb M TEXHUYECKHHM HaA30p 3a MPOBEIECHHEM padoT: onepaTopbl
UHOPACTPYKTYPbl, KOHCYJbTAHTBI, HMHXKEHEPBI-JIEKTPUKH, Biagenblbl u  omeparopel L[O/I,
ApPXUTEKTOPbl, MEHE/DKEPhl IPOEKTOB, CIEUUATUCTHl 10 HEIBUKUMOCTH, CHEIUAIUCTHl 10
CTPOUTENBCTBY, IOCTABILUKHA 000PYJOBAHUS, MEHEIKEPHI TPOAAK.

dopma 00yuyeHUs1 — ONPENIETAETCS COBMECTHO 00pa30BaTENIbHBIM YUPEKIECHUEM U 3aka3zuukoM (0e3
OTpBIBa OT IPOU3BOJCTBA, C YACTUYHBIM OTPHIBOM OT IIPOM3BOJCTBA, C IPUMEHEHUEM TUCTAaHIIMOHHBIX
o0pa30BaTeNbHbIX TEXHOJIOTUI). ™

Pexxum 3aHATHII — ONIpeiesIieTCcsl COBMECTHO ¢ 3aKa3uuKoM (He Gojiee 8 4yacoB B JIEHB)
KBanudukanus (cTeneHb) BbINMYCKHUKA: TOBBIIIEHHE KBATU(DUKAIIMN Ha 0a3e CPETHErO U BHICIIETO
o0Opa3oBaHMUsl.

*,ZZJZE nonvzoeamerneti HOPpMAamMueHbIMU 00Ky.weHmaMu:
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B ceés3u ¢ mem, 4mo Ha Hauem caiime pasmenyernsvl He 0¢7ul4uaﬂbel€ pebakuuu mMeKcmoe HOpMamueHblx ()OKy,MEHVHOB, npu pewieHuu mpuduqecxux
eonpocos HeobxX00UMO oﬁpamambwz K aqbuuua.abno nyﬁﬂuk’yeﬂlblﬂl 001{)//\461-["1[1}‘4 U UBSMEHEHUAM 8 HUX NO COCMOAHUIO HA MOMEHN NPUHAMUS pemeuuz}.

1. CTPYKTYPA U COAEPKAHUE KYPCA.**

OO6mmas Tpy10EMKOCTh TUCIMIUIMHBI COCTABISIET 1 3auéTHas enuHuia, 24 yaca.

. [IpakTrueckux (CaMOCTOSITEIbHBIX ) .
Jlexuwii, yac. dopma KOHTpoJIs (3K3/3a4€T), Yac.

3aHATHH, 4Jac.

20 3 1

1.1. Crtpykrypa Kypca:

B ToMm umucie

Ne HaumeHnoBanue pa3zienoB v TUCHUIIIMH Beero Camocros- Popma
/i JacoB Jlexuun TEeJIbHbBIC KOHTPOJIA
3aHATUA
1 2 3 4 5 6
1 Moayab 1. OcHOBBI OCTPOEHHUS 5 5 i )
uH:KeHepHbIX cucTtem HOJ. = =
Knaccudukarus u tunst [{O/]. OTeuecTBeHHas U
11 3apy0ekHasi CHCTeMa TeXHHYECKOTO PEryJIHMPOBaHUS. 2 2 - -
Crpykrypa unxkeHepHbix cuctem O/,
2 Moayab 2. OCHOBBI IOCTPOEHHS CHCTEMBbI 6 5 1
aJjexkTpocHad:xkenus HHOJ. = = =
VYerpoiicTBo anekTpudeckux cereid. Obecneuenne
HAAEKHOCTH CeTeH 3eKTpocHa0keHusI. OCOOCHHOCTU
21 ANIEKTPOCHAOKEHHSI CEpBEPHOTO 000pynoBaHus. CXeMbl 5 5 i )

pesepBupoBaHus. YpoBHU HanexHocTu CID.
CxeMbI TMOAKIIOYCHHUSA UCTOYHUKOB PE3CPBHOIO
JJICKTPOIUTAHUS.

CrpykTypa cucteMsl anekrpocHabxenus LIO/I.
PesepBupoBanue. [[u3eip reHepaTopHbIe YCTAaHOBKH,
2.2 CTaHAAPTHI, TPeOOBaHMS, BAPUAHTHI HCIIOTHEHHUSI. 2 2 1 -
Cuctema 6ecniepeO0iTHOTO IIEKTPOCHAOKESHHUS CO
CTaTHYECKMMH MCTOYHHKAaMHU Oecriepe0oiHOro NUTaHus.

CTpyKTypa CHCTEM C UCII0JIb30BAHMEM CTATUYECKOTO U
2.3 nuHamuueckoro MBI OcobenHocTr paboThl cucteM 2 1 - -
aekTpocHabkeHus ¢ ucnonb3oBanuem J1JINBII.

Moaysb 3. OCHOBBI IIOCTPOEHUSI CHCTEMBI

3 KOHIUIHOHNPOBAHUS TEXHOJIOTHYECKHX MOMelIeHn i 6 6 -
HOJ (CKTH HOJ).
Brnwusinre cucteM KOHAMIIMOHMPOBAHUS Ha
21 otkazoycroitauBocts CKTII LHO/I. ObmemupoBsie 1 1 - )

tenpeHuu B npoektupoBanuu CKTII LHOJ.

[Ipunuuns! opranuzauuu cucteMsl oxuaxaeHus LIO/I.
2.2 Tepmorpaduueckoe MojenupoBanne. OUbBIT BETYIIHX 1 1 -
MHPOBBIX ITPOU3BOIUTETIEH.

2.3 Mertonst oxnaxaenus [HO/I. 2 2 -

CucreMbl 0XJIQXKIEHUS! CEPBEPHBIX MOMEIICHUI Ha
BHYTPUPSAHBIX KOHIUIIMOHEpaX. TexHuueckue peleHus, 5 2 -
npeiaraemeie komnanuer STULZ Gmbh [Ipumenenue
ymepoB st LHOJ.

2.4

Moayasb 4. Opranu3anusi CHCTeMbI 0€30MaCHOCTH B -
3nanun HOJ.

N
N
1

Opranuszanus cucTeMsl pU3nveckol 0€3011acHOCTH B
3.1 3nannu L{O/]. ObecnieueHne nNporycKHOTO pEKUMa, 1 1 -
BBIOOD CITIOCOOOB OXpaHbI MEPUMETPA.
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3.2

IMoxxapHast 6€301aCHOCTD CEPBEPHBIX - KOMILIEKC
[IACCHBHBIX M aKTUBHBIX MEPOIIPUATHH.
ObecnieueHne paHHEro 0OHapyKEHHUsI BO3TOpaHusl.

Monayab 5. Opranu3anus JucrneT4epcKoro
ynpasJieHUsi UH:KeHepHbIMU cuctemamu O/,

N>

N>

4.1

ABTOMAaTH3aIMs HHKEHEPHBIX cucTeM. CHCTEMBI
JIMCTIETYEPU3ALHH.

Texuonorun LonWorks, KNX/EIB, Modbus.
IMpenmytnecTBa 00HEKTHO-OPUEHTHPOBAHHOTO TI0IX01a
pu pazpabotke SCADA cucrem.

4.4

OpraHu3anusi IUCIETYEPCKOrO YIPABICHHUS
HWHXCHEPHBIMH CHCTEMaMH IIEHTPa 06pabOTKH JaHHBIX.
BepTHKaTbHO HHTETPHUPOBAHHOE H OOBEKTHO
OpPHEHTHPOBaHHOE IIPOrpaMMHOE oOecreyeHue Ha Oase
kommrekca «Master SCADAVY.

Moayab 6. OCHOBBI NPOEKTHPOBAHUS LEHTPOB
00padoOTKHU TaHHBIX.

N

(8]

5.1

OCHOBBHI IIPOCKTHPOBAHUS IIEHTPOB 00pabOTKH JaHHBIX.
Crangaptel CH 512-78 u ANSI-TIA 942. Craguu u
srana co3manusa L{O/I. ITogroroske T3.
OTBETCTBEHHOCTD 3aKa34HKa.

Tpeboanus k [IO/] mo kaTeropuu HaAeKHOCTH.

Monayab 7. Opranusanys CTpOUTENbCTBA U
CTPOUTEJbHbIN KOHTPOJIb.

N

N

5.4

CrnoxuBIIMECS NOAXOIBI K CO3IaHUI0 HHKEHEPHON
uadppactpykTypsl HOU.

XapakTepHCTHKa JOTOBOPOB, COMPOBOMKAAIOIMINX
CTPOMTENBHYIO NeATeIbHOCTh. [ToHsATHE
JOTIOJTHUTENBHBIX paboT. CyneOHas nmpaKkThKa.
Texuuueckuil Hag30p. ABTOPCKUM Haa30p. Buasl

HCITOJIHUTEIIbHOM JOKYMEHTAlMU U MOPAAOK €€ BCICHUA.

HpI/IeMKa 1 BBOJ B OKCIUTyaTallUIO 3aKOHYCHHBIX
CTPOMTEIBCTBOM OOBEKTOB.

Moayasb 8. Cucrema ynpapjieHMsl IKCIIyaTalueil
LHeHTpa 00padoTKM JaHHBIX.

1=

1=

5.5

Tpu OCHOBHBIX TTOJX0/Ia K TEXHUIECKOMY
00CITy>)KUBaHHIO H peMOHTY. AyTcopcuHr. ObecrieueHue
KayecTBa paboT u cobmoieHne 00bEMOB pabdoT,
UCIIONIHEHHUE IIaTexel, CoOII0ieHre HOpMaTUBOB
3aKOHO/ATENNbCTBA, COOMIOICHUE HOPMATHBOB
TIJIaHUPOBAHUA.

UTOT'OBASI ATTECTALIMS IO KYPCY (3auer)

3auer

Bcero uyacosB:

N G

20
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** BO3MOJICHO U3MeHeHUEe NPOSPAMMbL 8 NPOYeCcce COBEPULEHCIBOBARUS Y1UeOH020 npoyeccd.
2. ConepkaHue NporpaMmal.

MonayJsb 1. OcHoBBI IOCTPOEeHUsI HHKeHepHBIX cucTteM IO/,

Uro takoe neHtp obOpaborku nanubix (L{OH)? Kmaccudukamums u tuner [OJ[. PaGoTsl mo
OpraHM3ali CTPOUTEIHCTBA LIEHTPOB 00paboTku AaHHBIX. OTeYecTBEHHas U 3apyOekHas cucrema
TEXHUUYECKOTo perynupoBanus. OtkazoycroiunBocts IO/, Cranmapt Accoumanuy M3roToBUTENEH
obopynoBaHus I niepenayn JaHHbIX - TIA 942 u knaccudukanus mo yposHsm ot Uptime Institute.

OcHoBHoO# mokazatens pabotsl L[OJ] — oTka3oycroitunBocTh. UeThipe ypOBHS HAIEKHOCTH
HOM: Tier 1 (N), Tier 2 (N+1), Tier 3 (N+1), Tier 4 (2(N+1)).
Crpyktypa  ummxkeHepubix  cuctem  LlOJ[  (komauumoHupoBaHue;,  OecnepeOoiiHOe

ANEKTPOCHAOKEHNE; OXpPaHHO-TIOKApHAS CHUTHAIM3alMsl M CHCTEMa TIa30BOr0 IMOXKAPOTYILEHUS;
CHUCTEMa MOHUTOPHUHTA, CUCTEMA YIIPABIEHUS U KOHTPOJISA JJOCTYIIA).

BpITosIbI OT MOCTpOCHMSI COBpEMEHHON HMHKeHepHOH HH(ppacTpykTypbl 11OJl, ocHOBaHHOW Ha
craamaptax CH 512-78 u ANSI-TIA 942.

MoayJjb 2. OcCHOBBI IOCTPOEHHS CUCTeMbI d1ekTpocHadkenus O/,

VYerpoiictBo anektpuueckux ceteil. [lpaBmia yctpoiictBa snektpoycranoBok (IIYD  6,7).
YCTpONCTBO 3JEKTPUUYECKUX CETeHd yIpaBICHUS CHUCTEeMaMU JKU3HeoOecredeHus 3HaHuil U
coopyxeHuit. ObecrieyeHre HaaEKHOCTH CETeH dIEKTPOCHA0KeHUsI. KaTeropum 351eKTponprueMHIKOB
u obecrieueHue HaJaeKHOCTH diekTpocHabxkenus (I1YD). KauectBo snextposnepruu. [lonstue o0
AxTe pasrpaHudeHusi OAJaHCOBOW MPHHAIIC)KHOCTH W AKCIUTyaTAallHOHHONW OTBETCTBEHHOCTH CTOPOH
MIPH SKCILTyaTalluu 3JIEKTPOYCTAHOBOK.

OcoOeHHOCTH  AJIEKTPOCHAOKEHHUsI CepBEpHOTO oOopynoBaHusi. CXeMbl pe3epBHPOBAHUSI.
OHeprooPGeKTUBHOCTh U PHEProcOepekeHne B DIEKTPUUYECKHUX CeTAX. YpoBHHM HaaexkHoctu CID
(pexomennanuu cranaapta TIA EIA 942).

VICTOYHUKM TrapaHTHUPOBAHHOTO U PE3EPBHOrO 3NIEKTpocHaOkeHHus. OleHKa BpeMeHH padoThl
CHCTEMBI  PE3epBHOTO  dJeKTpornuTaHus. CXeMbl TOIKIIOYEHHs HCTOYHHKOB  PE3EPBHOTO
3JIEKTPOIUTAHUS.

Tunsl ucrounukoB OecriepedoitHoro anekrponuranus (UBIT) (cratmueckue u poropusie). UBII
IBOWHOrO mpeoOpa3oBaHus. Jlu3enbHble TI'€HEpAaTOphl, aBTOMAaTHKa BBOAA pe3epBa, CIOCOObI
noaxiIoueHusi. Bpemennas auarpamma padotsl kommuiekca UBIT - AI'Y. Koad¢unuenTt nonesHoro
nevictBust UBII, meronsl nobimenuss KIIJ[ n BiusiHue Ha HaJEKHOCTh. AKKYMYJISATOpHBIE OaTapen
(Tumnsl Oatapeit, mo100p, KOHTPOJb). MosHKEe3aluTa.

3ammra OT MOpaKeHWs AJIEKTpUYecKHMM TOKoM. OXpaHa TpyAa IMpH BBINOJIHEHUM paboOT Ha
AJIEKTPOYCTAaHOBKAX.

PacueT MOIIHOCTM CHCTEMBbl TapaHTUPOBAHHOTO HAJIEKTpocHaOxeHus. Jlu3enb reHepaTopHbIe
YCTaHOBKH, CTAaHJIAPTHI, TPEOOBAHMSI, BAPUAHTHI MCTIOJTHEHHS.

Onenka Harpy3ku Ha JII'Y, akTUBHas M peakTHBHAs MOIIHOCTb, pacueT MOIIHOCTU C yYETOM
MapaMeTpoOB MOAKIIOUYEHHOr0 ctatndeckoro NUBII.

Cucrema 6ecriepeboitHOTO 37eKTPOCHAOKEHHS CO CTATUYECKUMHU UCTOYHMKaMu OecriepeboitHoro
nutanus. [[pumepsl peanusanuu ¢ ucnosb3oBanueM odopynosanus APC by Schneider Electric.

bpeno APC obpazosanca 6 wmapme 1981 2o00a. C mnauana ceoeti npogheccuoHanbHOU
0esmenbHOCMU NPOYBEMAarowds, KOMRAHUS O0CMU2IA CMAmycd O0OHO20 U3 MUPOBbIX JUOEPO8 No
npouU3B00CME)y CUucmem pe3epeHo2o numanus u oxaaxcoenus. B 2007 200y npouszoutno odowvedunenue
Schneider Electric ¢ 6penoom APC. Dmo nos3goauno Komnauuu cmamos Jaudepom HO GbINYCKY
oonogasznvix u mpexghasuvix UBII, UBII ona nacocos u eazosvix komnos. Taxoce onacooaps APC
koHyepu Schneider Electric docmue 6vicokux nozuyuti 6 cghepe npouzeo0cmea OX1a0UmenbHbviX U
Pe3epEHbIX cucmem NUmanusl.
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Opranuzanus cucreMbl CbD: [I10CBI 1 MUHYCBI PAa3TUYHBIX BapUAHTOB, BOMPOCHI IPH BBIOOpE
UBII, ompnodaszubie/Tpexdazubie UBII, moxynbabie/MoHOOMOUHBIEe WBII, moakmoueHne pazinydHbIX
cucreM Kk MBII, obecieueHre BpeMeHH aBTOHOMHOW PaOOTHI.

Pesepenvie ouzenvnvie eenepamopwt (ha npumepe mauwiurn komnawuu F.G.Wilson). Cymmapuas
naoWadb NPouU3B0O0CMEEeHHbIX MowHocmell npeonpusmutl komnanuu F.G.Wilson, pacnonosicennvix 6
bpaszunuu, Kumae, Unouu, CILLA, exniouas wmab-keapmupy xomnanuu 8 Ceeepnou Hpranouu,
npesviuwaem 186 000 m? Ha komopwix edceco0Ho uzeomasiusaemcs ceviuwe 132 000 eenepamopHvix
yemanogok. Bonee 370 oguyuanvrvix ounepos 6 bonee yem 150 cmpanax mupa, eapanmupyiom
co30anue Haubolee IKOHOMHLIX U  MEXHUYECKU  COBEPUIEHHLIX — CUCMEM  2eHepUpoB8aHus
9EeKMPOIHEP2UU.

CTpyKTypa CUCTEM C HUCIOJIb30BAHUEM CTaTHUECKOro U AuHamuueckoro MBII.

OcoOenHocTH pabOTHI CHUCTEM JJIeKTpocHaOxkeHus ¢ wucmnonb3oBanuem J[JIMBII. BapuanTtb
noJKIItoueHus arperatoB. O0ecneueHne HaIeKHOCTH.

CTpyKTypa pOTOPHBIX (IMHAMHUYECKHX) CHCTEM oOecrieueHus: OecrnepeOOHOro U HEMPEPhIBHOTO
aneKTpocHab)eHus 00bmoi MomHocTy (0T 50 10 2700 kBA), oco6eHHOCTH AKCcITyaTtanun. Mcropus
CO3/1aHUS JTUHAMHYECKUX POTOPHBIX UCTOYHUKOB Oecniepedoiinoro nurtanus (APUBIT).

Cucmemvl OecnepeboliH020 21eKMPOCHAOINCEHUS ¢ OUHAMUYECKUMU DOMOPHLIMU UCMOYHUKAMU
becnepebotlinoeo numanus - Ha npumepe mawun komnanuu Hitec Power Protection (Komnanus Hitec
Power Protection sensiemcsi Mupo8vimM mexHoI02U4ecKUM IU0epoM 6 001acmu pOMOPHLIX CUCHEM
obecneyenusi becnepeboliHo20 U HeNnPepPbl8HO20 INIEKMPOCHAOICeHUs 601buoU MowHocmu. Komnanus
umeem 6onee uem 50-nemuuti onvim pazpabomku mexHolo2ull b6ecnepedolH020 U HenpepbleHO2O
9NEeKMPOCHADICEHUsL HA OCHO8e Ou3enb-pomopHulx u pomopuulx HBIl. Obwee roruuecmeo
VCMAHOBNIEHHbIX ~ KOMNAHUEl  NPOMBIULIEHHbIX — cucmeMm  0OecnepebolH020  1eKMPOCHAOICeHUs
npesviuiaem 1600 edunuy, komopule obecnewusaiom moupocms 6onee 1600 MBA).

Korna oco6enno Beiroino npumeHsts J/IMBI1 (cTouMocTh 3aKynKu ¥ CTOMMOCTH BiaJIeHus)?

MOg!y.]Ib 3. OcHOBBI MOCTPOCHUA CUCTEMbI KOHAUIITHOHHUPOBAHUSA TEXHOJOTIHYE€CKHUX nomeme}mﬁ

LOJI (CKTH LO).

Tpebosanust k mammHHOMY 311y 11O/l (0cCHOBHOI1 1101, CTEHBI, HOTOJIOK, (aJIBILIIION).

Onenka momanu non LOJ[. BausHue cucreM KOHAMIMOHHMPOBAHUS Ha OTKa30yCTONYMBOCTD
HOA. TpeOGoBanuss ¥  pEeKOMEHJALMU  CTAaHJAPTOB IO  Pa3MEIIEHHI0  00OPYAOBAHHUS.
TenexkoMMyHUKalMOHHBIE MIKapbl U CTOWKU. MOHTakHBIe MIKa(bl, pacupeaeIeHue MUTaHUsS BHYTPH
MalIMHHOTO 3ajla: OCHOBHBIE XApPAaKTEPUCTUKH CTOEK; THUIMBI PACIPENETCHUs] NMHUTAaHUS B CTOHKE;
pacripesielieHue MUTaHWs B MALIMHHOM 3ajie; BHYTPUCTOEGUHOE OXJakaeHue. [Ipumepsl peannsanuu ¢
ucnoinbs3oBanueM odopynoBanusi APC by Schneider Electric.

BapuanTel pazmenieHus mkagoB M CTOEK B MAaIIMHHOM 3aie. M30Js1us BO3IYLIHBIX MOTOKOB:
XOJIOTHOTO/TOPSIYEr0  KOPUIOp,  BIMSHHUE  pACIpeNeleHHs  BO3AYIIHBIX  IOTOKOB  Ha
sHeprodddextuBHocTh LIO/I.

Ectb nu «oxu3HB» B cepBepHOi nocine +27 rpaaycos no Llenbcuio?

OobmemupoBble TeHIeHIMU B npoektupoBanuu [1O/l, BeiGop 3010T0M cepenunbl mexay CAPEX u
OPEX. Otnmuune koM(popTHOTO KOHAUITHOHUPOBAHHS OT MPEIU3NOHHOTO.

[TpuHuMne! oprann3anuu cuctemsl oxiaxaeHus LIO/L.

* TpeOGoBaHus 1 peKOMEHAALUN CTAaHAAPTOB.

*  Mukpokmumar BHyTpu [{O/ (Temnepatypa u BIaKHOCTb).

*  OcHOBHBIE (OpPMYJIBI, HCIOJB3YEMbIE TIPU pacyeTax CHCTEMbl KOHIWLIHWOHUPOBAHUS U
BeHTHsiMK B 1lOJ[ (TemmompuToKM, pacyeT yBIaKHEHHs, pPacdyeT BBICOTHl (HaNbIINOIA).
Tepmorpaduueckoe MoIeTHUPOBaHUE.

*  BosaymHoe u BoasHOE oxJsaxaeHue (IpeuMyIIecTBa U HEA0CTATKH ).

+ (CxeMa KOHAMIIMOHUPOBAHUS C HCIOIb30BaHUeM npsimoro ucrapenus (DX).

*  @peoHOBBIE Tpacchl (ATUHHBIE TPACCHI, 3MMHIE KOMILIEKTHI).

*  CpaBHeHne KOM(OPTHBIX U MPEIU3NOHHBIX KOHIUIINOHEPOB.
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*  BbIHOCHBIE KOHJIEHCATOPHI U APaKyIephl (pacuer).

*  DIEKTpONHUTaHWE CHUCTEMbl KOHIWIMOHHPOBAHUS C YYETOM TpeOOBaHMM K HAaJIEKHOCTH.
Pemenuss mo cucteMaMm OXJKICHHUS IS TEIEKOM-O0BEKTOB. OTMBIT BEIyIIUX MHPOBBIX
MPOU3BOIUTENIEH.

Metopas! oxnmaxaenus LHO/I.

. CxeMa KOHJIMIIMOHUPOBAHUS C UCIIOJIb30BAaHUEM TIpsiMoro ucnapenus (DX).
*  (CxeMa KOHAMIIMOHUPOBAHUS C HCIIOIb30BAaHUEM XOJ0AMIbHBIX MaluH (CX).
*  HamonbHble KOHIUITMOHEPHBIC OJIOKK ¢ BO3AYIIHBIM oxnaxaeHueMm (CRAC).

Pemenus nmo oxnakaeHuo Ha MIKa(HBIX KOHAUIIMOHEPAX.

Cucrembl OXJIXKICHUS CEPBEPHBIX TOMEIICHUN Ha BHYTPUPSAHBIX KOHIUIIMOHEPAX.

Texnuuecxue pewenus, npeonacaemvie komnanueti STULZ Gmbh (Komnanus STULZ GmbH
SABNEMCS MUPOBLIM TUOEPOM 8 NPOUIBOOCHBE NPEYUSUOHHBIX KOHOUYUOHEPOG U XOIOOUTLHBIX MAUUH.
Ipeyusuonnvie rkonouyuonepvr STULZ omauuaemcs evicouaiiuei mounocmvro. Qbopyodosarue
STULZ yoice mmoco nem ycnewHo npumensiemca Ha meppumopuu Poccuiickoti ®edepayuu,
oemMoHcmpupys 6e3a8aputinyio pabomy 6 CaMblX CIONACHLIX KIUMAMUYECKUX YCI08UAX (8KI0Yas
ceepxHuskue memnepamypwvi 00 — 50°C).

BbIHOCHBIE KOHJIEHCATOPHI U APAiiKyIephl.

*  TumoBsIe CXeMBI PACIOIOKEHHUS KOHAUIIMOHEPHBIX OJIOKOB B MAIIMHHOM 3aJIe.

» Cucrema pacrpesieJeHus] BO3IYIIHBIX TTOTOKOB B MAIIMHHOM 3aJie. «XOJOJHBIE» H «TOpPSUne»
KOPHUIOPHI.

*  OxyaxaeHue cepBepHbIX cToek ¢ 6ompimM (10 50 kKBT) TemioBbiieneHueM.

*  Bozaymisble 1 KUAKOCTHBIE SKOHOMaM3ephI (MPAMON U HENPSIMON (QPUKYIIUHT).

* Hcnonb3oBanue aqnabaTH4ecKoro OXJaaxIeHusl.

[Ipumenenue ummiepos s LHO/I.

Moayab 4. Opranu3anus cucremsl 6e3onacuoctu B 3qanuu O/,

Opranu3zanus cuctemsl pusnyeckoit 6ezonacHoctu B 3qanuu L{O/a.

* oxpaHHO-TpeBokHOM curHanuzauuu (COTC);

* BunieoHa0Omoaenust (CBH);

* KOHTpoJIs 1 ynpasiieHus nocrynom (CKY ).

ObecnieueHne MPOMyCKHOTO PEKUMa, BBIOOP CIIOCOOOB OXpaHbl IEPUMETPA.

ITo>xapHast 0€30MacHOCTb CEPBEPHBIX - KOMIUIEKC TACCUBHBIX M aKTUBHBIX MEPOIPUSATHI.

[Toxxap B L1O/le: mprunHBI BO3ropaHusi, 4eM U KaK TYLIUTh.

*  Cuenapus pa3Butus noxapa. [IoBTopHOe BOCIIIaMEHEHUE.

*  Crnoco06bl 0OHapyXeHHS BO3TOPAHUS U TYLIEHUS MOXkapa.

[ToxkapoTylieHue cepBepHBIX MOMELIEHUH — 0coOble TpeOOBaHUS K CHCTEMaM aBTOMAaTHYECKOTO
noxapotymienus. O0ecriedeHrne paHHero oOHapykeHus Bosropanusi. OcoOeHHOCTH OOHAPYKEHHs
BO3TOPaHUs B CTOMKAax € 3aMKHYTOH CHUCTEMOW OXJIaXICHHs. ACHUPALMOHHBIE CUCTEMBI — CHCTEMBI
paHHero oOHapy:xeHus Bozropanuii B L{O/]ax.

ANTOPUTMBI CHUKEHUS BEPOSITHOCTH JIOKHBIX TPEBOT.

ObecnieueHne COXpaHHOCTH 00OpyAoBaHUs. BbiOop orHerymamiero BemiecTBa (yriaeKHCIbIN Ta3,
NOVEK 1230, xmamonsr 125, 127).

[Moxxap mydmie NPEROTBPATUTh — CIOCOOBI CHMKEHHS BEPOSITHOCTH BO3TOpaHHS (CHUKECHHE
KOHIICHTPALMU KHCIOPOJa).

CBOAbI paBUI:

» Cucrembl MPOTHBOIIOXKAPHOW 3aIUTHI. DBaKyaloHHble yTH U Bbixozs! (CIT 1-13130-2009).

N3menennsa Ne 1 k cBoxy mpasumi CII 1.13130.2009 «CucreMsl mpOTHBOIIOKAPHON
3alIUThl. DBaKyallMOHHBIE TYTHU U BBIXOABI».

* CucreMbl IPOTUBOINOKAPHON 3aInThl. O6GecreueHne OrHecTORKOCTH 00bekToB 3amuThl. (CII
2-13130-2009).
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* Cucrembl NMPOTUBOMNOXKAPHOUM 3amuThl. CUCTEMBI OMOBEIICHHUS W YIPaBICHUs 3BaKyaluen
mroaeit npu noxape. (CIT 3-13130-2009).

* (CucremMbl MNPOTUBONOXKAPHOM  3alIUTHI.  YCTAHOBKM  TOXKAPHOM  CHUTHAIM3ALMH U
OKapoTyIleHus: aBTomarndeckre. HopMbl u npaBuia npoektuposanus. (CIT 5-13130-2009).
Namenenusa Ne 1 k cBoay mpasui CII 5.13130.2009 «CucteMbl mpOTUBOMOKAPHOUM 3aIlUTHI.
VY CTaHOBKM II0KApPHOM CUTHAIM3aLlHMU U NI0KAPOTYyLIEeHUs aBToMarndeckue. Hopmel u npasuia
MIPOEKTUPOBAHUSY.

e CucremMbl TNPOTHUBOIOXKAPHOW 3alIUTHL. DIIEKTpooOopynoBanue. TpeOOBaHUS TOKAPHOU
6esonacuoctu (CIT 6-13130-2009).

* OroruieHre, BEHTUISIUSA U KOHAWIMOHWpoBaHue. I[IpotuBomnoxkapueie Tpeboanus. (CIT 7-
13130-2009).

MoayJib 5. Oprann3zanus JUCeT4YepPCKoro ynpapJjeHusi MHaxkeHepHbIMU cuctemamu O,

Cucremsbl qucneTyepu3alii, aBTOMaTH3aIUK U YIpaBlIeHUs HHkeHepHbIMU cucteMamu LIO/1.

MatemaTuyeckue OCHOBBI MOJIEIMPOBAHUS CUCTEM aBTOMATUYECKOTO M aBTOMATU3UPOBAHHOTO
ynpasieHus. Cucrema yelnoBek-ManHa U e€ 3pPeKTUBHOCTD.

ABTOMaTH3aIMsl MHXXEHEPHBIX CHUCTEM. ABTOMAaTH3alUsl CUCTEM 3JIEKTpocHaOxeHus. Cucremsl
JUCTIETYEPU3AIIIH.

Texnomoruu LonWorks, KNX/EIB, Modbus. [IpenmyiectBa 00beKTHO-OPUESHTHPOBAHHOTO ITOAX0/1a
npu pazpadbotke SCADA cucrem. [Ipumenenne ynusepcansubix Modbus u SNMP OPC cepBepoB kak
3JIEMEHT IIOCTPOEHUSI OTKPHITO KOH(PUTYPUPYEMOM CUCTEMbI MOHUTOPHUHTA.

Opranuzaiys JIUCHETYEPCKOTO YIPABICHUS HHXXEHEPHBIMU CHCTEMaMH IIeHTpa 00paboTku
nanHblx.  Jucneruepckuit  myHkT. CmocoObl  oToOpakeHust uHpopMmaruu. ObecrieueHue
ynpaisiemoctd. O0630pHOCTh. [IpuMeHeHue anropuTMOB aBTOMATH3UPOBAHHOTO  YIPABJICHUS
peakuuelt Ha coOplTua. O0ecnieueHne HaleXXHOCTH CUCTEMbl MOHUTOPUHIA, apXUBUPOBAHUE COOBITHI
B aBAPHUIHBIX CUTYyalIHsIX.

BepTukaibHO MHTETpUPOBAHHOE M OOBEKTHO OPHEHTHPOBAHHOE MPOrpaMMHOE oOOecreueHue Ha
6a3ze xommekca «Master SCADAY. B3aumoneiicteue «Master SCADA» ¢ IpyruMu nporpaMmamy c
nomotbio coBpemeHnHbix TtexHonoruit (OPC, OLE, DCOM, ActiveX, OLE DB, ODBC).
Vcnonb3oBaHue B ONepaTopckoM UHTepdeiice CUCTEMbI TIOKYMEHTOB JIF000Tr0 THMa U 0OMEH TaHHBIMU
c Humu. Pacmmpenue ¢ynkuuonansHoctn «Master SCADA» mnpoaykTamMu — CTOPOHHMX
pa3paboTunkoB. Tonoxorus cucTeMbl MOHUTOPHHTA HHKEHEpHbIX cucteM IO/,

Bo3MOXHOCTP TNpUMEHEHMsI POJEBBIX MOJAENEH Uid pasrpaHMueHusl JocTyla IepcoHalla
9KCIUTyaTallui K BHYTPEHHUM JaHHBIM M (YHKLUSAM CUCTEMbl MOHUTOpUHIA. Pasrpanndenue gocrymna
K IOJCHCTEMAM B COOTBETCTBUU C pa3pabOTaHHOW Ha 3Tamne MPOEKTUPOBAHMS POJIEBOM MOJEIBIO
CHCTEMbl MOHUTOPHMHTA U YIIPABICHHUS.

ObecrieyeHre 3alUThl OT HECAHKIMOHMPOBAHHOTO JOCTYNa BCTPOEHHBIMH CpEICTBaMU
ayTeHTU(UKALMU W aBTOPU3AIMM HAa OCHOBAHUHU OIPENEICHHBIX B CHCTEME YYETHBIX 3amucei
II0JIb30BaTENEH.

WNmxunupunrosele Bo3MokHOcTH Komnanuu «MHCAT», nuiaoTHbIe NMPOEKTHl, BHEAPEHHbIE Ha
MasterSCADA 4D.

IIpakTuka — uzyuenue tunoBoro o0wbekTa MasterSCADA nns aucrieTyepusanuy HeHTpa 00paboTKu
TaHHBIX (JaTa-LIEHTPa).

MoayJib 6. OcHOBBI IPOEKTHPOBAHUS LIEHTPOB 00PA0OTKHU JaHHBIX.

OOmue cBeneHUs O MPOEKTHO-U3bICKATeNbCKUX paboTax. UTo Takoe MPOEKTHO-CMETHAs
JTOKyMeHTalus? 3aKkoHOJATeNIbHBIE AacleKThl paboThl C IMPOEKTHO-CMETHOM JIOKyMEHTaluend B
CTPOUTEIILCTBE.

CranuitHocTh mnpoektupoBanus. IlpeampoexktHoe oOcnenoBanue. VH)XeHEpHbIE H3bICKaHMUS.
Texunueckoe 3amanue. IlpoekTHas, pabouas u cmeTHas JokymeHTauus. CocTaB NPOEKTHON
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JOKYMEHTAIlMU. OJKCIEpTU3a MPOEKTHO-CMETHOM JokyMmeHTanuu. CorjacoBaHUE U YTBEPXKIACHUE
MPOEKTHO-CMETHOM  JTOKYMEHTAIUH. Hcxonnple maHHbBIe Uil mpoekTtupoBanusa. Ilogbop
obopynoBanusi. BHeceHNe H3MEHEHHI B MPOCKTHYIO JJOKYMEHTAITHIO.

OCHOBBI ITPOEKTUPOBaHUS EHTPOB 00paboTku naHHbIX. Ctangaptel CH 512-78 u ANSI-TIA 942.
Cranuu u stana co3ganus L{O/l. TTopsamok coopa ncxoansix maHHbIX. [IpeanpoexkTHoe oOciaenoBanme
— co3aanue koHuenuuu. [lonmydyenuss TY, nmpoekTHpoBaHUsl, COTIACOBAHUs, IKCIEPTU3bI, MOTYUCHUS
paspelleHus Ha BBOJI B 9KCILIYaTaIUIO JIEKTPOYCTAHOBOK.

KonnyectBennsle TpeOoBaHUS K cBoiicTBaM MHKeHepHBIX cucteM L[OJl (HameXHOCTh, CTENEeHU
pe3epBUPOBaHUS, PEMOHTOIPUIOIHOCTb, CTENEeHb obecredeHus (u3nueckord 0e30MacHOCTH).
IToaroroske T3. OTBETCTBEHHOCTE 3aKa34YHKa.

TpeboBanus k 11O/l mo kareropuu HaIEKHOCTH.

Crnoxwusmuxcs B orpaciu L{O/] moaxoab! K cO3AaHNI0 MHKEHEPHOUW HHPPACTPYKTYPHI.

Cucrembl aBTOMaTH3MPOBaHHOTO TpoektupoBanus. Ilporpamma Autodesk Revit. Ilapamerpuueckoe
MojenupoBanue. Busyanuzamus npoektoB. CoBMecTHast paboTa MPOSKTUPOBIIHKOB.

OueproadpdexkruBHoctr IO/l rtme kpororcs morepu B [1OJle, kak  uW3MepuUTh
HHEProdPPeKTUBHOCTD, KaK IMOBBICUTH SHEProdPPeKTUBHOCTH. [ToroHs 3a s3HEprodpPeKTHBHOCTHIO U
HAJEKHOCTbD.

Moay.ib 7. Opranu3anusi CTpOMTEIbCTBA U CTPOUTEIbHBIH KOHTPOJIb.

JleicTByrOIME HOPMATHUBHBIE JTOKYMEHTHI 110 OPraHU3allUNd CTPOMUTEIBCTBA U CTPOUTEIBHOMY
KoHTpoito. O6si3aHHOCTH 3akazunka W o0s3aHHOCTH | eHmoapsaunka/CyOnoapsyuka B BOIpPOcax
OpraHMU3aly CTPOUTENBCTBA U CTPOUTEIBHOIO KOHTPOJIA. [ '0Cy1apCTBEHHBIN CTPOUTENBHBIN HAI30D.

CnoxuBmuecs B ortpacan L[OJ[ moaxombl K CO3MaHUIO HMHXKEHEPHOH HMHMPACTPYKTYPHI.
Acconpanys y4yaCTHHUKOB OTpaciii IIEHTpOB 00paboTku naHHbIX. IlepBas pemakumu npoekrta
HanuoHanpHOro cranaapra «llentpsl 06paboTku naHHbIX. WHxkeHepHas uH@pactpykrypa. Cranuu
CO3/IaHUA».

XapakTepucTUKa JOrOBOPOB, COIPOBOXKIAIOUIUX CTPOUTENBHYIO JA€STeIbHOCTh. lIpaBoBbIE
pasnuuMs JIOTOBOPOB Ha OKa3aHHWE YCIYr M JIOTOBOPOB Ha BBHIMOJHEHHE paboT. UTo Moxker
MPEeANPUHATh 3aKa34MK B paMKax KOHTPOJIS 32 BBINOJIHEHHEM padoOT IO JOrOBOPY CTPOUTEIHHOIO
noapsaa? JloroBopbl MOAPSAOHOrO THIA, JOTOBOPHI aBTOPCKOTO M TEXHUYECKOIO HAI30pa,
WHBECTUIIMOHHBIE JOTOBOPHI (KOHTPAKTHI): MpaBOBbIE OCOOEHHOCTH, cdepbl nmpuMeHeHus. Ormuiata.
Ilena paboT Kak cyllecTBEHHOe YycioBHe JoroBopa mnozapsaa (?) J[loroBop moxapsima ¢
MPUOIU3UTENBHONM (OTKpPBITOM) 1IeHOoM. JloroBop moapsiga ¢ TBepaoi mneHoi. CrocoObl obecrieueHust
IIJIATEKEH.

[Tonsite ponomHuTENbHBIX paboT. [lopsnok corimacoBaHus M OIJIAThl JTOMOJHUTENbHBIX padoT,
BO3HHUKAIOIIUX B XOJI€ CTPOUTENbCTBA. HemocTaTky, CBA3aHHBIE C OIIMOKaMH B MPOEKTHO-CMETHOM U
rucxoaHou gqokymenTtamnuu. CyneOHas nMpakTHKa.

OtpaxeHue B JOroBOpe MEP KOHTPOJIS HaJ OCYILECTBICHUEM CTPOUTENLCTBA. OTBETCTBEHHOCTD 32
HapyuieHus nonyuieHHsle [lonpsaunkoM n 3aKka3qyrMKkoM B XOJ€ CTPOUTEILCTBA. TEeXHUUECKUN HaI30p.
ABtopckuil Hagzop. Ilopsaok mpuMeHeHus mTpadHBIX CaHKUMN 3aka3uukoM K ['eHnmoJpsIuuky u
Cy6nonpsmuuky. [lonsiTie comuaapHOi OTBETCTBEHHOCTH.

Topru, aHTMMOHONOJBHOE 3aKOHOJATENbCTBO. OpraHusanus, NPOBEIECHHUE TEHAEPOB, NOJITOTOBKA
TEHJAEPHOUN TOKYMEHTALIUH.

MecTto 0TUETHOCTH B paboTe 3aKa3ulKa, FeHePaTbHOIO MOAPAIYNKA U MOAPSIUNKA.

Bunbl nucnonHUTEbHON JOKYMEHTAIIMH U TOPSIOK €€ BEJCHHUS.

[Tpuemka 1 BBOJ| B 9KCIUTyaTallMIO 3aKOHUEHHBIX CTPOUTEIHCTBOM OOBEKTOB.

[Topsiiok moAroToBKM 00BEKTA K CAAYE.

[Ipuemka 3aka3uvkoOM 3aKOHUEHHOTO CTpPOUTENBCTBOM 0OBekTa. COCTaB  MCIOJHUTEIbHOMN
JOKYMEHTAIMH JIJIs clayl 00bEKTa U BBOJA €T0 B AKCILIyaTaIHIo.
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MonayJs 8. Cucrema ynpasieHHs IKCILTyaTanel HeHTpa 00padoTKH JaHHBIX.

Cucrema yrmpaBiIeHUs SKCIUTyaTalluel eHTpa 00padOTKH TaHHBIX.
*  yIpaBJICHHE TIEPCOHAIIOM;
* TMOjJIep)KaHKUE JOKYMCHTAIIMH B aKTyalIbHOM COCTOSTHHH;
* yIpaBJICHHUE JOTOBOPAMU;
*  TEXHHYECKOE OOCITY’)KUBAHUE U PEMOHT;
* yIpaBJICHHUE JBUKCHHEM PACXOJHBIX MAaTEPHUATIOB M 3aITACHBIX YacTeH;
* MOHHUTOPHHT COCTOSIHHSI CHCTEM M OpTaHHM3aIlHs OTIEPATUBHOTO yIIPABICHHUS.
* Tpu OCHOBHBIX MOJIX0/a K TEXHUIECKOMY OOCITY)KHBAHHIO H PEMOHTY:
» BBINIOJTHEHHE pa0OT COOCTBEHHBIMU CUJIAMU;
» BBINIOJTHEHHE Pa0OT CUIIAMU CTOPOHHHMX OpraHU3aIHi;
> BBINIOJHCHHUE PETJIAMEHTHBIX Pa0OT Kak COOCTBCHHBIMH CHJIAMH, TaK MU CTOPOHHUMH
OpraHU3aIHSIMH.
Aytcopcunr. JloroBop ayrcopcunra. Obecrneuenne kauecTBa paboT U coOoieHne 00bEMOB padorT,
WCTIOJTHEHUE TIJIATeXeH, COOIII0JIeHIe HOPMATHBOB 3aKOHOIATENILCTBA, COOII0ICHIE HOPMATHBOB

OBPA3OBATEJ/IBHBIE TEXHOJIOTI' M.

JlekIMOHHBIE 3aHATHS TPOBOAATCS B AyAUTOPHSIX, OOOPYHOBAaHHBIX KOMIIBIOTEpAMHM, HJIEKTPOHHBIMU
MMPOCKTOpaMU U HMHTCPAKTUBHBIMU AJOCKAMHU, YTO IO3BOJISACT COYCTATH AKTUBHBIC W MHTCPAKTUBHBIC (bOpMLI
poBeACHUS 3aHATUH. UTeHUE JIEKIUI COMPOBOXKAACTCS JEMOHCTPALIMEd KOMIIBIOTEPHBIX CIai10B.

[IpakTnueckue 3aHATHA NPOBOIATCS B KommbloTepHOM kiacce. Okonmo 10% BpeMeHM NPakTHYECKHX
3aHATUH OTBEJCHO HA MHTEPAKTHBHBIC (POPMBI O0yUCHHMS, ***

MarepuaJbl 1J1s1 CAMOCTOATEIbHOI0 U3YyYCHUS

1. I'pagoctpoutensHbiii Konekc Poccuiickoit @enepanun (ot 29 nexadbps 2004 roga Ne 190-D3).
2. [TonmoskeHre 0 cocTaBe pa3fiesioB MPOSKTHON JOKYMEHTAIIMH B TPEOOBAHUAX K UX COJICPIKAHUIO

(yrBepxkaeHo Ilocranosnenuem IlpaButensctBa Poccuiickoit @enepanuu ot 16 ¢espans 2008 r. Ne
87).

3. I'OCT 2.102-2013. EnpunHasgs cuctemMa KOHCTPYKTOPCKOM JOKyMEHTaluu. Buael u
KOMIUIEKTHOCTh KOHCTPYKTOPCKUX JTOKYMEHTOB.

4. I'OCT 34.003-90. HWudopmauuonHas  TexHosorus. Kommiuekc  cTaHIapToB  Ha
aBTOMATHU3HPOBAHHBIE CUCTEMBI. ABTOMAaTU3UPOBAHHbBIE CUCTEMBI. TE€PMHHBI U OIIPEIECICHHUS.

S. I'OCT 34.601-90. ABromaTu3znpoBaHHble cucTeMbl. CTauu CO3/1aHuUs.

6. CHull 3.01.04-87. Tlpuemka B O3KCITyaTallMi0 3aKOHUYEHHBIX CTPOUTEIHCTBOM OOBEKTOB.

OCHOBHBIE TIOJ0KEHHUS.

1. [TocranoBnenue IlpaBurensctBa P® ot 27.12.2004 N 861 «O6 yrBepxkaenuun Ilpasun
HEIMCKPUMHMHAIMOHHOTO JIOCTYIA K YCIIyraM I0 Iepeaaye 3JIeKTPUUECKON SHEPTUM U OKa3aHHUs ITHX
yeayr, IlpaBua HeAMCKpPUMHHALMOHHOTO JOCTyNa K YCIyraM IO ONEepaTUBHO-AMCIETUYEPCKOMY
YIOPaBIEHUIO B DJIEKTPOIHEPreTUKE M OKa3aHWud ATHX ycayr, [IpaBun HeauCKpUMMHMHALMOHHOIO
J0CTyIa K ycJIyraM aJMHUHHCTpPaTopa TOProBOM CUCTEMbI ONTOBOTO PHIHKA M OKa3aHMs 3THX YCIYT U
[IpaBmy TEXHOJOTMYECKOTO TMPUCOEIMHEHUS DSHEProNPUHUMAIOIIUX YCTPOMCTB moTpeOuTenen
AJIEKTPUUECKON IHEPruu, 0OBEKTOB MO MPOM3BOJCTBY AJIEKTPUUECKOW HHEPIUH, a TAKKE OOBEKTOB
AJIEKTPOCETEBOTO  XO3SHCTBA, NPUHAIICKAIIAX CETEBBIM OPraHWU3alUsIM H WHBIM JIHIAM, K
AIIEKTPUUYECKUM CETSIM»

8. [Tpuxa3z MunuctepcTBa Tpyaa U couuanbHoi 3amuThl PO ot 24 urons 2013 r. Ne 3281 «O0
yTBepkaeHuu [IpaBui mo oxpane Tpy/a npH SKCIUTyaTalluu 3JIEKTPOYCTaHOBOKY

9. Cranmapt TIA 942 http://cons-systems.ru/tia-942

10.  «IIpaBunma TEXHHMYECKOM OKCIUTyaTallud d3JIEKTPOYCTAaHOBOK moTpeburtenei» Ilpukas
Mununcrepcra sHepreTuku Poccutickoit @enepannu ot 13 suBaps 2003 r. N 6.
11.  denepanbhsbiii 3akoH Ne 69-03 ot 21.12.94 «O noxapHoii 6€3011aCHOCTHY;

12.  ®enepanpHbii 3akoH Ne 7-@3 ot 10.01.02 «O06 oxpaHe OKpyKaromel CpeIbi»;
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o
13.  ®enepanbhbiii 3akoH Ne 184-D3 ot 27.12.02 «O TeXHUYECKOM PEryJIupOBAHUNY;
14,  ®epepanbubiii 3akoH Ne 89-D3 ot 22.05.98 «O06 0TX04ax MPOU3BOJCTBA M MOTPEONICHUSI» (C
U3MEHEHUSAMH U AomojJHeHUIMHA OT 29.12.00 Ne169-D3)
15.  TlonoxeHue 0 cOCTaBe pa3/ieioB MPOSKTHONW JOKYMEHTAIMH U TPEOOBAHUSIX K UX COACPKAHUIO
(yrBepxaeHo Ilocranosnennem IlpaBurensctBa Poccuiickoit @eneparuu ot 16 despams 2008 1. Ne
87).
16. I'OCT 2.102-2013. Epaunasg cucTteMa KOHCTPYKTOPCKOM JOKyMEHTaluu. Buasl wu
KOMILUIEKTHOCTh KOHCTPYKTOPCKUX JIOKYMEHTOB.

17. I'OCT 34.003-90. UHudopmanuonHas  TexHosmorus. KoMmIulekc  cTaHZapTOB  Ha
aBTOMATHU3UPOBAaHHBIE CUCTEMBI. ABTOMaTU3UPOBAHHbBIE CUCTEMBI. TE€PMHHBI U OIIPEIIEIECHHUS.

18. I'OCT 34.601-90. ABToMaTu3upoBaHHble cucteMbl. CTauu CO3AaHus.

19.  CHull 3.01.04-87. Ilpumemka B OSKCIUTyaTallMI0 3aKOHYCHHBIX CTPOMTEIBCTBOM OOBEKTOB.
OcHOBHBIE MOJOKEHUS.

20.  IIpaBuna yctpoiicTBa anekrpoycraHoBok (I1VD). Yreepxaens! [Ipukazom Munsuepro Poccun
08.07.2002 Ne 204.

21. B. A. IBuauH «PyKOBOJCTBO 1O KOHTPOJIO KauecTBa AJIEKTPOMOHTAXHBIX padoT» CaHKT-
[TerepOypr Uznarensckuit JJlom KH+ 2002r.

22.  Crangmapt TIA-942. TpebGoBaHus K 3IEKTPOOOOPYAOBAHUIO IEHTPOB OOpPAaOOTKH JTaHHBIX
(IIO D) http://cons-systems.ru/trebovaniya-k-lektrooborudovaniyu-tcentrov-obrabotki-dannykh-tco

23.  HMHCTpyKUHMs MO MPOSKTHPOBAHUIO 3/1aHUM M MOMEIIEHUH AJISi AIEKTPOHHO-BBIYMCIUTEIBHBIX

MammH CH 512-78. YTBepxknena nocranoBieHueM [ocynapcrBeHHoro komurera CCCP mo nenam
cTpouTenbeTBa oT 22 nexadps 1978 r. Ne 244.

24.  Opranuzanus ANEKTPOCHAOKEHUS LEHTPOB 0o0paboTku JTAHHBIX. http://cons-
systems.ru/organizatciya-lektrosnabzheniya-tcentrov-obrabotki-dannykh
25. Cucrema ympaBieHHs OKCIUlyaTalMed LeHTpa OOpaOOTKH JaHHBIX. http://cons-
systems.ru/sistema-upravleniya-kspluatatciey-tcentra-obrabotki-dannykh
26.  VYBenuuenwe sKoHoMuYeckoil 3ddexrtuBHoctr L[OJ] myreM mepemayu 4yacTH MPOLECCOB Ha

ayTCOPCHUHT http://cons-systems.ru/uvelichenie-konomicheskoy-ffektivnosti-tcod-putem-peredachi-
chas

27.  DOkcmnyatanus JAI'Y mpoumssoacta F.G.Wilson.  http://cons-systems.ru/kspluatatciya-dgu-
proizvodstva-f-g-wilson

28. KomrmiekcHasi cicTeMbl MOHUTOPUHTA TEXHUYECKOTO COCTOSIHUSI WHKEeHEepHBIX cuctem [[O/I.
http://cons-systems.ru/kompleksnaya-sistemy-monitoringa-tekhnicheskogo-sostoyaniya-inzh
29. CucreMsl AucrneTyepusaly, aBTOMaTU3alUU U yIIpaBieHus] HHxKeHepHbIMU cucteMamu IO/,

http://cons-systems.ru/sistemy-dispetcherizatcii-avtomatizatcii-i-upravleniya-inzhenern
30.  HmxeHepHbIit B3MVIAJ ~ HA  MOHHUTOpUHT  obOopymoBanms IO/ http://cons-
systems.ru/inzhenernyy-vzglyad-na-monitoring-oborudovaniya-tcod

31. JIluHamMuYeckuil HMCTOYHUK OecrepeOoiinoro mutanus (aunamuueckuii MBIT)  http://cons-
systems.ru/dinamicheskiy-istochnik-bespereboynogo-pitaniya-dinamicheskiy-ib
32 HpaBI/ma yu€Tta U XpaHCHHUA JU3CIBHOI'0 TOIIMBA W MOTOPHBIX MAacCel MpU SKCITyaTalluu

JM3ebHBIX d7eKTpocTanmuii http://cons-systems.ru/toplivnoe-khozyaystvo
33.  Umxenepnsie cuctemsl LIO/] http://upr-proektom.ru/inzhenernye-sistemy-tcod

3. CamocTosiTe/ibHasi paboTa NPH U3YYEeHUHN Y4eOHOM TUCHUTIUHBI.

Buasi pador:

e (CucremaTtnueckas MmpopaboTka KOHCIIEKTOB 3aHATHH, yueOHOW U CHeHaTbHOW TEXHUUECKOM
JINTEPATYPHI C LIEJIbIO BHIMOJIHEHUS 3aJaHUI MTPETOaBaTesl.

e [loaroroBka K MPaKTHYECKUM 3aHITHUSIM C UCIIOJIb30BAHUEM METOUYECKIX PEKOMEH Al
MpernojaBaTeis, IOrOTOBKa K UX 3alllUTe.

e OdopmieHue pe3yabTaToB MPAKTUUECKUX 3aHITHH 1O 3aIaHHBIM KPUTEPHUSIM.

e Pabota Hax pedepaTom Mo MpeAsIOKEHHBIM TEMaM.
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o

4. YcneunrHoe OKOHYAHMEe 00y4eHHs 110 POrpaMMe JAHHOT0 Kypca Mo3BOJUT
crnenuaJaucram:

e VYyacTBOBaTh B pa3pabOTKE TEXHUUYECKOIO 3aJJaHUs U BBIOOP TEXHUYECKOTO PEIIeHHs Il IEHTPOB
00pabOTKHU JaHHBIX.

e Pa30buparbcsi B apXUTEKTYpe U MH)KEHEPHBIX CUCTEMax LIeHTpa 00paboTKu naHHbIX. [loHMMaTh
B3alMOCBS3b U BIMSHUE NH)XEHEPHBIX CUCTEM JAPYT Ha JIpyra.

e PykoBOJCTBOBaThCs TPEOOBAHUAMU M PEKOMEHAALMAMYI HALIMOHATIBHBIX U 3apyO0eKHBIX
CTaHapTOB.

e llcnonp3oBaTh HauboOJIee ONTUMAIBHBIN MoaXx0x K pazmeniennto UT pecypcos B O u
IIOCTPOCHUIO UHKEHEPHBIX CUCTEM.

e Pa30buparbcs B cXxemMax OXJIQXKJIEHHS U KOHIUIIMOHUPOBAHUS CEPBEPHBIX MOMEILIEHUH € y4eTOM
000pyZI0BaHUS TOBBIIICHHOTO TEIUIOBBIICICHHS.

e llcronp30BaTh CXEMbI IOCTPOEHHS CUCTEM I'APAaHTUPOBAHHOI'O M PE3EPBHOTO JIEKTPOIIUTAHUS C
y4eTOM TpeOOBaHUH K OTKa30yCTOMYUBOCTH.

e [IpumeHaTh cxembl ocTpoeHus kadbenbHoil cucreMsl B LIO/I.

e Oprann3oBbIBaTb MOHUTOPUHI HHKEHEPHBIX CUCTEM.

e OobecrieunBaTh Qusnyeckyro 6ezomnacHocts IO/,

e Haxoauts 3¢ dexTHBHBIE CITIOCOOBI OpraHU3auy padoT M0 MOACPHHU3AIMH HHKEHEPHBIX CUCTEM
HOM.

5B pe3yabTaTe N3YyYCHUS JUCHUIIVIMHBI CJaymiaTe/]db J0JKEH MMOJTYYNTb:

e [loHMMaHUE CYTH TEXHOJOTHYECKUX ITPOLECCOB IPU CTPOUTEIILCTBE.

e CnocoOHOCTh BBIOOPA TEXHUYECKUX PEIIEHUH ¢ Y4ETOM SKOHOMUYECKUX U KOJIOIMYECKUX
MOCTIEICTBUM UX TPUMEHEHHS.

e (CrocoOGHOCTh NPUMEHSTDH Pa3IMUHbIE METO/Ibl CTPOUTEIHHOIO IPOU3BOJICTBA C LIEIBIO JOCTUKEHUS
ONTUMAJIBHOIO pe3yJbTaTa.

e (CnocoOHOCTh UCIONIB30BaTh COBPEMEHHBIE HHPOPMALIMOHHBIE U TEIEKOMMYHUKAIIMOHHBIE
TEXHOJIOTUH JUIs MOBBIIEHUS 3()(PEKTUBHOCTH CTPOUTENIBHOTO MpoIiecca.

e (CrocoOGHOCTh COCTABIATh M OQOPMIISATH ONEPATUBHYIO JOKYMEHTAIUIO, IPETYCMOTPEHHYIO
[IpaBUIIAMU IPOBEIEHUS paboT.

e ['OTOBHOCTb Y4acTBOBAaTh B MOHTaXK€, UCIIBITAHUSIX, HAJIAJKE, PEMOHTE U MPOPUIAKTHKE
Pa3IMYHbIX CUCTEM Ha 00BEKTaxX 3JIEKTPOIHEPTETUKHU U CBSI3U.

e [OTOBHOCTb OCYILECTBIIATH ONEPATUBHOE BMEIIATEIHLCTBO B MPOLIECC MPOU3BOJCTBA PabOT ISt
JOCTUKEHHS ONITUMAJIBHOTO Pe3yibTara.

e ['OTOBHOCTb NPO(ECCHOHATBHO I'PAMOTHO OOOCHOBBIBATh NPUHATHIE TEXHUYECKUE PEIICHUS Ha
OCHOBE aHaJIN3a UX TEXHOJOTUYECKUX, JKOHOMUYECKUX U IKOJIOTUYECKUX MTOCIIEICTBUI.

29.03.2017.

Pazpaboran: C.A. Ounun

*** o ()OnO,TlHumeﬂbHO,My CO2NACOBANHUIO B03MONCHA OP2AHU3AYUSA NPAKMUYECKO20 O3HAKOMIIEHUS C 050py()06aHueM, npocmaensiembim KOMRAHUsIMU

APC by Schneider Electric, STULZ, Hitec Power Protection, F.G.Wilson.
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