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HanpaBJIeHne MNOATOTOBKM: WHXXCHCPHBIC CUCTEMBI 3I[aHI/II71 n COOpy>KeHHI7L
IMeas MOATOTOBKHU:

OOHoOBIIEHHE TEOPCTUYCCKUX N IPAKTHYCCKUX 3HAHWHI pYKOBO,HHTGHefI Hn CIICHHAJIMCTOB B CBA3HU C
ITOBBIIIICHUECM Tpe6OBaHHﬁ K YPOBHIO KBaJ'II/I(l)I/IKaHI/II/I n HCO6XOI[I/IMOCTBIO OCBOCHHs COBPCMEHHBIX
HOBaL[I/Iﬁ B YIIPaBJIICHUYCCKHX,

MCTOOOB  pPCHICHUA HpO(beCCI/IOHaJIBHBIX OCBOCHHC

OKOHOMHYCCKHX H TEXHOJOI'HYCCKHX acCIICKTaX ACATCIBbHOCTH, er'IY6J'IéHHOC HN3YUCHUEC HpO6JI€M

3aja4,

MPOCKTUPOBAHMSI, TPUOOPETCHHE 3HAHWI, OCHOBOIONATAIONINX MPUHIUIIOB TIOCTPOSHUS U

obecriedeHrsT HAAEKHOCTH HMHKCHEPHBIX CHUCTEM, (OPMHPOBAHHE TOTOBHOCTH K OOOCHOBAHHIO
BBIPAOOTKM OOOCHOBAaHHBIX TEXHHUYECKHX PEIICHUH ¢ y4€TOM 3KOHOMHUYECKMX U JKOJOTMYECKUX

HOCJ'IGI[CTBI/II\/II HX pan3aluu IJis1 CIICHHUAIIMNCTOB CIICAYIOIINUX HpO(beCCI/IOHaJ'IBHBIX CTaHOapTOB:

PerucrpanuoHHbIi
. HaumenoBanue IIpuxka3 MuHTpyAa
Bun npodeccnonanbHoit HomMep MuHIocTa
npo(hecCHOHAIBLHOT 0 Kon Poccun
JAesITeJIbHOCTH Poccun
CcTaHjaapTa
HOMeEp nara HOMEp aara
1 2 3 4 5 9 10
[11aHOBO-3KOHOMHYECKOE ODraHI3aTOD CTHONTENLHOM
raHU3aT HUTCIBHOT™
obecriedenye CTpOHTETBHOTO | PP 16.025 | 930m | 24.11.2014 | 35272 | 19.12.2014
MIPOU3BOJICTBA
MPOU3BOJICTBA
Beinonxaenue padbot 1o
obecreyeHno .
(yHKIHOHPOBHI WmKeHep TeXHUIEeCKON
M p MTOIICPKKH B 00JIACTH CBSAZH 06.010 317 19.05.2014 | 32619 | 09.06.2014
TCJIICKOMMYHUKAITUOHHOT'O .
(TerIeKOMMYHUKAITHIT)
o00opymoBaHuUs
KOPIIOPaTUBHBIX CETEH
Menemxep no
VYupasnenue pecypcamu UT HHPOPMAIMOHHBIM 06.014 716 | 13.10.2014 | 34714 | 14.11.2014
TEXHOJIOTHSIM
Crnenpanuct B 06JacTi
[Tpou3BOACTBEHHO-
MpONU3BOJACTBCHHO-
TeXHIeCKoC 1 TEXHUYECKOTO U
TEXHOJIOTHYECKOE 16.032 943w | 27.11.2014 | 35301 | 22.12.2014
TEXHOJIOTHYECKOTO
obecrieueHre CTPOUTELHOTO
o0ecrieueHns! CTPOUTENILHOTO
MPOU3BOJICTBA
MPOM3BOJICTBA
Cnenumanuct B obnactu
Tl1anoBo-oKoROMIreCKoe IUTAHOBO-3KOHOMHUYECKOTO
oOecrieueHre CTPOUTEIILHOTO 16.033 983m | 08.12.2014 | 35482 | 30.12.2014
obecrieyeHUs
MIPOU3BOJICTBA
CTPOMTEIILHOTO MPOM3BOICTBA
Ob6ecnieuenue crpoutenpHoro | Crenuanuct B o0jacTu
MIPOU3BOJICTBA 00eCIIeYeHUsT CTPOUTEIHLHOTO
CTPOUTEBHBIMU TIPOU3BOJICTBA 16.034 972u | 04.12.2014 | 35470 | 29.12.2014
MaTepuaiaMu, U3JeTHIMHU U MaTepHualaMH U KOHCTPYKIIHS
000pyI0BaHHEM MU

HaﬂpaB.ﬂe}me MOArOTOBKMU: OpraHru3alnsa U IIPOU3BOJACTBO IIPOCKTHO- U3BbICKATCIIBCKUX pa60T.

Ipoduas noaroroBku: 08.03.01 «CtpouTenbcTBOY.
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®OPMUPYEMBIE KOMIIETEHIIMH.

B xone o0yuenus paccmMaTpuBaroTCs:

e HauGonee BaxHbie TpeOoBaHUS K OCHOBHBIM 3yieMeHTaM [[O]], 0oOBsICHICTCS TPHYUHBI
(dbopMupoBaHUs STUX TPEOOBAHUH U MOCIEICTBUS UX HECOOTIOACHHUS.

e [lepeuncnstoTcsi OCHOBHBIE TEHACHIIMH pa3BUTHs MHKeHEpHBIX cucteM [1O/], cratuctudeckue
JAaHHBIE CTPOUTENILCTBA U DKCIUTyaTaluu 3apy0exHbiX U poccuiickux IO/,

e OcobeHHOCTH BbIpaOOTKH KoHIemuu noctpoeHus L{O/] oTnenpHBIM pasenoM (JOroBOPOM)
MIPOSKTUPOBAHMSI U B XOJIC BEJICHUS IEPETOBOPOB.

e [IpoGiembl, MOSABISAIONIMECS HA PA3TUYHBIX dTanax MpoeKTupoBanus u crpoutenbersa O/, a
TaK>Ke BO3MOJKHBIC ITYyTH YCTPAHEHUS YK€ JOIMYIICHHBIX OIMUOOK, BOITPOCH BOSHUKHOBCHHSI U
COTJIACOBAHUS IOTIOTHUTENLHBIX 00bEMOB PadoT.

e [IpuBoaarcs pekoMeHIAIMHU MO MCIOJIB30BAaHUIO COBPEMEHHBIX CTaHIAPTOB, a TaKxke Hacrcs
KpaTKasl UX XapaKTePUCTHKA.

e B3aumocBs3b OMIMOOK MPOSKTUPOBAHUS, U IPOOIIEM, MOSBISIONINECS [IPH SKCILTyaTalllu.

e  OTaenbHO NPUBOAATCS MPUMEPHI peanu3anuu yenemHnbix [T-mpoekTos.

B xome 3aHATHII paccMaTpuBAalOTCS OCOOCHHOCTH OpPTaHM3ALWHU YIPABICHUS NPOCKTaAMHU B
KPYITHBIX POCCHICKHX TOCYAapCTBEHHBIX Koproparusax. OcoO0eHHOCTH OOIKETHPOBAHUS, CMETHOTO
HOPMHUPOBAHHUS, OpraHM3aluu (UHAHCOBOTO KOHTPOJII M YIPABICHHUS B KOPHOpAIHAX C
rocyapCcTBEHHBIM yd4acTueM. IIpernonaBaHue COMPOBOXAACTCS CUTYALlMOHHBIM MOJEIUPOBAHUEM,
OCHOBAHHBIM Ha CHCTEMATU3UPOBAHHOM IIPAKTHUYECKOM OIBITE IPUBIIEKAEMBIX IIPENOJaBaTelei-
IIPaKTHUKOB.

Crnymarenu nocinenoBaTelnbHO 3HAKOMATCSA ¢ OCHOBaMHU ITOCTPOEHUs HHkKEHEPHBIX cucteM LIO/L.
[TonpobHO paccMaTpUBarOTCS TEMBI: aHAIU3 Ou3Hec-TpeOOoBaHUN U OM3HEC-000CHOBaHHUE CTPYKTYpPHI
O/l, ypoBHM KpPUTMYHOCTH, HAaJ€KHOCTb, JIOCTYITHOCTb, AaHAJMW3 PUCKOB, BHIOOp IUIOLIA/IKH,
CTpaTeruu BbIOOpa HMH(PACTPYKTYpPbI, KPUTHYECKU BAXKHBIE CHUCTEMBI, TECTHPOBAHUE IPOEKTa,
OpraHM3alys TNepefadyd 3aKa3yuKy. 3HauuTeldbHash YacTh Yy4yeOHOro BpEMEHU IOCBSILEHA
MIPAKTUYECKUM 3aHATHSAM, IPU BBITOJIHEHUM KOTOPBIX CIIYHIATENIM IOJYYarOT KIIFOYEBBIE HAaBBIKH,
HEOOXOIMMBIE JJII OCO3HaHUs OOIIeW KOHIEMIMH COBPEMEHHBIX MOJXOJOB K IPOEKTUPOBAHUIO,
CTpOUTENLCTBY U ynpasieHuto [{O/1.

PGSYJ'II)TaTOM JOCTHIXKCHHA  Ha3BAaHHBIX ueneﬁ ABIIACTCA (bOpMI/IpOBaHI/Ie TOTOBHOCTH
HpOCbeCCI/IOHaJ'IBHO " Ir'paMOTHO 000CHOBEBIBATH MMPUHUMACMBIC OPUANYCCKUE U TEXHUYCCKUEC PCIICHUA
Ha OCHOBC aHaJIn3a TCXHOJOTHUYCCKHUX, SKOHOMHWYCCKUX U OKOJIOTHYCCKHUX HOCHGJICTBPIfI.

Ilenvto* oceoenusi npocpammsl Kypca «HHuoicenepHvle cucmemvl yeHmpa o0Opabomku OAHHbIXY
A67151emcst 00HOBNeHUe MeopemuyecKUx U NPaKmuyecKux 3sHaHutl pykogooumesneu u cneyuanucmos
ceA3U ¢ NnosvluleHuem mpebo8aHull K YPOGHIO Keanugurayuu u HeoOX0OUMOCMbIO O0CE80EHUs.
COBPDEMEHHbIX Memo008 peuieHus npogeccuonanrvHulx 3adad. Cnywamenu nocieo08amenbHo
3HAKOMAMCA € OCHO8aMU nocmpoeHus ¢gexmusnozo npoexma L[OH u usyuaiom 63aumocessu
medxncoy ecemu cucmemamu obvekma. IloopobHo paccmampusalomcs memvl: aHAIU3 Ou3Hec-
mpebosanuti u 6usHec-obocnosanue [[OJ], yposHu KpumuyHOCmU, HAOEHCHOCMb, OOCHMYNHOCHD,
AHaNU3 PUCKo8, 8blOOp NIOWAOKU, cmpame2uu 6bl00pa UHGPACMPYKMYPbl, KPUMUYECKU BadCHble
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cucmemvl, cucmembvl INEKMPOCHAOICEHUS U OXAANHCOEHUsl, CUCMeMbl YNpaeieHus u 6e30nacHocmu,
mecmupoganue npoekma, nepedayd 3aKa34uxKy. SHauumenbHas 4acms y4ebHo20 peMeHU NoC8auleHd
NPAKMUYECKUM 3aHAMUIM, NPU BbINOJHEHUU KOMOPLIX CAyulamenu HOLYYarom Kiiouesvle HABbIKU,
Heobxoo0umvle OJisl OCO3HAHUS 00Well KOHYEenyuu COBPEMEHHbIX HNO0X0008 K NPOeKMUpPOBAHUID,
cmpoumenvcmay u ynpasienuio L{O/].

Kareropus caymareJsei:

1) PykoBomuTenu opraHusanuii, 3aMecTUTENIM PYKOBOAMTENCH OpraHu3alui, 3aMeCTUTENH
TJIaBHBIX WHXEHEPOB (HaYaJIbHUKH CITY>KO SKCIUTyaTallud WHKEHEPHBIX CUCTEM).
2) CrienuanucThbl, HEIOCPEICTBEHHO UM KOCBEHHO YYaCTBYIOIIHME B YIPABICHUU WIH paboTe yxe

CYLIECTBYIOIIMX LIEHTPOB OOpPaOOTKH IaHHBIX, CICIHAIUCTBI, KOTOPBIE BOBICYCHBI B MPOLECC
pa3paboTKu WM TMOCTpoeHHsT HOBBIX TpoekToB 1[O/l, a Takke crenuanucTbl Ooyiee OTIAICHHBIX
3BEHBEB OTPACIIH, KTO JKEJIACT MOIYYUTh peACTaBlicHuEe 0 popMupoBanuu nHppactpyktypsl LIO/I.

3) PykoBonuTenu, cnenuanucThl, HWH)XXEHEPHO-TEXHUYECKHE pPaOOTHUKH, OCYILECTBISAIOLINE
OpraHM3alfio, PYKOBOJCTBO W IMpPOBEICHHE padOT Ha pPabOYMX MECTax W B IPOU3BOJICTBEHHBIX
HOAPA3ICICHUSX, A TAKKE KOHTPOJIb U TEXHUYECKHUI HA30p 3a [IPOBEACHHEM PadoT.

®opma o0yyeHHs — ONPE/IEIACTCS COBMECTHO 00pa30BaTEILHBIM YUpEkKAeHHEM U 3aka3uukoM (Oe3
OTpBIBA OT MIPOU3BOJICTBA, C YACTHYHBIM OTPHIBOM OT IIPOU3BOJICTBA, C IPUMEHEHUEM JIMCTAHIIMOHHBIX
00pa3oBaTENbHBIX TEXHOJIOTHIT).*

Pexxum 3anaTHI — OIIpeiensieTcss COBMECTHO ¢ 3aka3uukoM (He Oosiee 9 yacoB B JIEHb)

KBanudukanus (cTeneHb) BbINMYCKHUKA: TOBBIIIEHHE KBATU(DUKAIIMN Ha 0a3e CPETHETO U BHICILIETO
oOpazoBaHusl.
* JIns nonw3oeamenetl HOPMAMUGHLIMU OOKYMEHMAMU.

B ceaszu ¢ mem, umo na nawem caiime pasmeujeHvl He ouyuanbHble pedaKyuu MmeKcmos HOPMAMUBHBIX OOKYMEHMO8, Npu peteHuu 0puoudeckux
80NPOCOB HEOOXOOUMO 0OPAWAMBCS K OPUYUATLHO NYOIUKYEMbIM OOKYMEHMAM U USMEHEHUSM 8 HUX O COCMOAHUI) HA MOMEHM NPUHAMUS peuleHUll.
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1. CTPYKTYPA U COAEPKAHUE KYPCA.**

OO6mmas Tpyn0EMKOCTh TUCIMIUIMHBI COCTABISIET 1 3auéTHas enquHuIa, 32 Jaca.

Jlekmuii, gac.

3aHATHH, 4Jac.

[TpakTHueckux (CaMOCTOSITEIIbHBIX )

®opma KoHTpOIIs (3K3/3a4€T), yac.

32 3

1.1.

Crtpykrypa Kypca:

i/t

HaumeHnoBanue pasaciioB U JUCHUIIINH

Bcero
qaCcoB

B ToMm uncie

Jlexuun

Camocros-
TeJbHbIC
(mpakTrye
CKHe)
3aHSITHS

®dopma
KOHTPOJIS

2

5

Moayab 1. OcHOBBI IOCTPOEHNUS
uH:KeHepHbIX cucTtem O/,

=

=

11

Knaccudukarus u tunet [{OJ]. OTeuecTBeHHas U
3apy0ekHast CHCTeMa TeXHHYECKOTO PETyJIMPOBAHUS.
Crpykrypa unxkeHepHbix cucteM LIO/], ux B3aumHoe
BIIMSTHHE.

=

=

Moayab 3. OCHOBBI IOCTPOEHHSI CHCTEMBbI
KOHIUIHOHNPOBAHMS TeXHOJIOTHYECKHX MOMelleHu i

O/ (CKTII LO).

I~

I~

2.1

TpeboBanus k cucremam oxnaxaenus: [1O/]. Bousiaue
CUCTEM KOHJMIMOHUPOBAHHUS Ha OTKa30yCTOHYUBOCTD
CKTII HO/J. ObmemMupoBbie TEHACHIINH B
npoektuposanuu CKTII HOJ. YerpoiicTBo
(anbIIIonoB.

2.2

IIpunnune! opranu3anuu cuctemsl oxaaxaenus LHO/.
Tepmorpaduueckoe MosenupoBanue. OUbBIT BETYIIHX
MHUPOBBIX IPOU3BOJUTEIICH.

2.3

CucTeMbl OXJIQXKIEHUST CEPBEPHBIX TIOMEIICHUIA Ha
BHYTPUPSIHBIX KOHTUITMOHEpaX. TeXHUUeCKHe PeleHusl,
npennaraembie komnanueit STULZ Gmbh [Tpumenenue
yepoB s LHO/.

15

15

2.4

CpaBHI/ITGHLHaﬂ XapaKTCpUCTHKA TEXHUICCKUX pemeHHﬁ,
npeaiiaracMbix prHHCﬁmHMH MPOU3BOAUTCIIAMU
OGOpyﬂOBaHI/IH, HX CHJIbHBIE U Cl1a0ble CTOPOHBI.

0,5

0,5

Moayab 3. OCHOBBI IOCTPOEHHUSI CHCTEMbI
ajexkTpocHad:kenns O/,

[

[¢;]

=

3.1

VYerpoiicTBo anekTpuueckux ceret. [IpaBuia ycrporicta
anekTpoycranoBok (ITY3). PacnpenenurenbHubie
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ycrpoiictea (PVY). [lonstue cenekTuBHOCTH. MOHTa)
3JIEKTPOYCTAHOBOK. 3aIllUTa 3JIEKTpOCeTeN 1
AJIEKTPONPUEMHUKOB. MosHuesammra. OxpaHa Tpyna
TIPY BBIIIOJIHEHUH Pa0OT Ha AJIEKTPOYCTAaHOBKAX.
OC00EHHOCTH ANIEKTPOCHA0KEHHS CEPBEPHOTO
obopynoBanus. CxeMbl pe3epBUPOBAHUA. Y POBHU
HaIeKHOCTH. CTPYKTYpa CHCTEMBI JIEKTPOCHAOKEHUS
HOJ. NUcrounuku OecriepeOOMHOTO U pe3epBHOTO
9NIEKTPOCHAOKEeHNS. THUITOBBIC TEXHUYSCKHE PEIICHUS.

3.2

Jluzenb reHepaTopHbIe YCTAHOBKH, CTaHIapThI,
TpeOoBaHuUs, BapuaHThl HcHodHeHHs.. CpaBHUTEIbHAS
XapaKTepUCTUKA TEXHUYECKUX PEIICHHUH, ITpeaIaraeMbIX
KPYIHEHIIMMH IPOU3BOAMUTENSIMA 000PYIOBaHHS, HX
CUJIbHBIE U CJ1a0ble CTOPOHBI.

Cuctema 6ecriepeOoitHOTO IIEKTPOCHAOKESHHS CO
CTaTHYECKHMH MCTOYHHKAMHU Oecriepe00iHOro MUTaHus.

3.3

CTpyKTypa CHCTEM C UCIOJIh30BAHUEM CTATHIECKOTO H
nuaamuaeckoro UBIT. OcobeHHOCTH pabOTHI CHCTEM
anexkTpocHabxenus ¢ ucnonb3opanueM JIJIUBII. Cxembl
pe3epBupoBaHusl. YpOoBHH HagekHOCTH. OCOOCHHOCTH
OpraHu3aIuK YKCIUTYaTal[il CUCTEM OecriepeOoitHOro
anekTpocHabxeHus ¢ nuHamudeckumu MBIT.
CpaBHHUTeNIbHAS XapaKTEPUCTHKA TEXHUUECKUX PELICHHUH,
MpeUIaraeMbIX KPYIMHESHITNME TPOU3BOIUTEIIIMHU
000pyIOBaHNUS, UX CHIIBHBIC U cJIa0bIe CTOPOHEI.

Monayasb 4. CTpyKTypUpOBaHHas KadeJabHas CeTh
noJxu.

4.1

Cxema noctpoenus kabenpHo# cuctemsl O/,
Crangaptel CKC. TpeboBaHUsS K KOMIIOHEHTaM H
XapaKTePUCTHKAM CHCTEMbBI KaK YacTH HHPPACTPYKTYPHI
HOA.

OCHOBHBIC KOMITOHEHTBI METHBIX W OTITUYIECKUX JTHHUH.
Hcnonp30BaHUE MPETEPMUHUPOBAHHBIX COOPOK.
Opranu3anys IpoKIaIKU KaOeNbHBIX THHAN B
nomerenusax [{O/]. KabGembHbie TOTKH.

15

15

4.2

CpaBHHTEIIbHAS XapaKTEPUCTHKA TEXHUIECKUX PEUICHUH,
MpeagaraeMbiX KpymHEUITUMHU TPOU3BOAUTEISIMU
000py/I0BaHUs, UX CHIIBHBIC U CJIa0bIe CTOPOHHI.

0,5

0,5

Monayab 5. Opranusanus cucteMbl GU3NYeCKO
oesomacuoctu IO/,

N

N

5.1

Opranuszanus cucTeMsl pu3nveckol 0€3011acHOCTH B
3nannn L{O/]. ObecnieueHre nNporycKHOTO peKUMa,
BBIOOp CIIOCOOOB OXpaHbI IEPUMETPA.

0,5

0,5

5.2

IMoxxapHas 6€301aCHOCTE CEPBEPHBIX - KOMILIEKC
IIACCUBHBIX U aKTHUBHBIX MepOHpHHTHﬁ.

Obecrieuenne paHHETo 0OHAPYKEHUS BOSTOPAHHS.
ABTOMaTHUYECKasi CUCTEMa ra30BOro MOXKapOTYyLICHUSL.
ObecrieueHne paHHETo 0OHAPYKEHUS BOSTOPAHHS.

5.3

CpaBHI/ITGHLHaﬂ XapaKTCpUCTHKA TEXHUICCKUX pGIHCHHﬁ,
npeaiiaracMbix prHHCﬁIlIHMH MPOU3BOAUTCIIAMU
OGOpyﬂOBaHI/IH, HX CHJIbHBIE U Cl1a0bIe CTOPOHBI.

0,5

0,5

Moayab 6. Opranu3anmsi JHCETYEPCKOTO
ynpasJjeHusi MH:keHepHbIMM cuctemamu O/,

[o8]
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6.2

ABTOMaTH3aIMA HHKEHEPHBIX cucTeM. CHCTEMBI
MOHHTOPHHTA U AUCIeTdepu3anui. HeooxomumocTs
ennHOU cucteMbl MoHUTOpUHTA. Texnomorun LonWorks,
KNX/EIB, BACnet u np. — cpaBHeHHE (000pynOBaHME,
cetu, cTpyktypa, [10, croumocts). Opranuzans
JMCIETYEPCKOTO YIPaBICHHs NH)KEHEPHBIMI CUCTEMaMHU
LeHTpa 00paboTKu AaHHBIX. TpeOoBaHUs K
(byHKIMOHANBHOCTH cucTeM. [IpenmyiecTBa 0O beKTHO-
OPHEHTHPOBAHHOT'O MoJX0a rpu pazpadorke SCADA
CHCTEM.

6.3

CpaBHUTeNbHAS XapaKTEPUCTHKA TEXHUUECKHUX PELICHUH,
MpeagaraéMbiX KpymHEeUITUMHU POU3BOIUTESIMHU
MIPOrPAaMMHOTO 00eCIICUeHH S, UX CHIIbHBIC U CIa0bIe
cTopoHBL. Bo3MokHOCTH MaciTabupoBaHus. OneHKa
COBOKYITHOH CTOMMOCTH BIIaJICHUS (CUCTEMOMH
MOHHTOPHHTA). BEepTHKAIEHO HHTETPUPOBAHHOE U
00BEKTHO-OPUEHTHPOBAHHOE TIPOTPAMMHOE
obecneuenue Ha 0aze komiuiekca [10 «Master SCADAY.

Moayab 7. AyauT u cepTuHKANNA
undpacrpykrypst IO/

7.1

Cucremsl ceprudukanuu LO/.

Crannaprt poccuiickuit TOCT 16325-88 u CH 512-78.
Crangapt EIA/TIA-942.

Crannmapt BICSI 002 2010 «Data Center Design and
Implementation Best Practices».

Cuctema ceptuduxanuu Uptime Institute.
Ceprudukamnys CrieruairucToB.

Ceprudukalys NpOeKTHONW JOKYMEHTALIUH.
Ceprudukanus nocrpoernsix LIO/I.
Ceprudukarys 3KCIUTyaTallMOHHBIX TPOLIECCOB
neiicrByromux O/,

Moayab 8. OcHOBbI IPOEKTHUPOBAHMS LIEHTPOB
00paboTKU JaHHBIX.

1=

1=

8.1

Cranuu u 3tansl co3ganus [{O/. I[Toaroroska
TEXHMYECKOTO 33JaHMsI U OTBETCTBEHHOCTh 3aKa34yMKa 32
ero peanuzamnuio. OOIe CBeIeHNUs 0 IPOEKTHO-
n3bICKaTeIbCcKuX paboTax. CTaguifHOCTh
mpoekTrpoBaHus. COCTaB MPOEKTHOH TOKYMEHTAIHH.
[IpoekTHas, pabovas ¥ cMeTHast JOKYMEHTAIHSL.
VcxonHble manHbIe 171 TpoekTHpoBanus. [loxbop
obopynoBanust. UHxeHepHble n3bickaHus. Buecenue
HU3MEHEHUH B MPOEKTHYIO JOKyMeHTaluwo. CMeTHOe
HOpMHUpOBaHUe. ABTOpckuid Han3op. OcobeHHOCTH
IIPOEKTUPOBAHUS [IEHTPOB 00PAaOOTKH TaHHBIX.
Cranmapter CH 512-78 u ANSI-TIA 942.

MonyJs 9. ITocTaBka MHIKEHEPHOT0 060PYI0BaHMS.

(]

(]

9.1

OpraHu3anus eperoBOpoB MKy MOKymaTeIeM
MTOTEHIIMATHLHBIMU TTOCTABIIUKAMH 000PYA0BaHUS.
IToaroroBka k nmeperoBopaM. CTHIIM U METOIBI BEJCHHS
IIEPErOBOPOB.

9.2

[TocraBka 06opynoBaHus. JJoroBop Kymiu NpoJaku 1
J0roBop nocrasku. Pacripenenenue prucka rudenu
HMYIIECTBA MEXKAY CTOpOHaMU Jorosopa. [Ipasuna

0,5

0,5
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mexayHapoanoi Toprosian (MHKOTEPMC. Ycnosus
noctraBku CPT, FCA, CIP, FOB, DAP, FAS, CFR, CIF,
EXW, DAT, DDP). [loctaBka 060opynoBaHus
denepanbHbiii 3ak0H «O 3aKyIKax TOBapoOB, padoT,
YCIIYT OTACIBHBIMU BUIaMU FOPUAMICCKHUX JTUID OT
18.07.2011 N 223-@3 u ®enepanpHblii 3ak0H «O
KOHTPaKTHOH CHCTEME B cepe 3aKyImoK TOBAapoB, pador,
yCIIyT Iy oOecneueH s TOCyIapCTBEHHBIX 1
MYHHITUIATBHBIX HYXK1» oT 05.04.2013 N 44-03.
TunoBsie CCTEMBI OPTaHU3AINH 3aKYTIOK.

9.3

[Tpumep moctpoeHus goroBopa nocraBku. CriocoOsl
obecrieueHHst TIaTexeil: aKKpeUTHB, aBaHC, NHKACCO U
OTKPBITHIH CU€T (o1iara 1o (akry).

0,5

0,5

10

Moayab 10. Opranu3anusi CTPOUTEIbCTBA U
CTPOMTE/IbHbIH KOHTPOJIb.

(8]

(8]

10.1

Tunosoii lorosop I'eHnoapsia 1 B3aMMOOTHOILLIEHUS
3akazunka, [ eanoapsgunka u CyOnoapsaankoB B
pamkax Taxkoro porosopa. Omnarta. Jlorosop noapsizia c
NpUOIM3UTENHHOM (OTKPBITOI) 1ieHoH. JloroBop noapsiaa
¢ TBepoi neHoit. CriocoObl o0ecTieueH st IIaTexe.
Pabota mwxIuBeHHEM MOAPSIUMKA U JABATLYCCKHC
cxeMbl obecrieueHus pabot. OTYETHOCTb.

[Nonsarue momomHUTENBHEIX paboT. [Topsaok
COTJIACOBAHUS ¥ OTLIATHI JIOTIOJIHUTEIBHBIX PadoT,
BO3HHUKAIOIIKX B XOA€ CTPOUTENbCTBA. CIIOKUBIIHECS
MTOJIXO/IBI K CTPOUTEIBCTBY HHKCHEPHOM
uappacTpykTypsl LHO/.

XapakTepucTrKa JOrOBOPOB, COMPOBOKIAIOIINX
CTPOUTENBHYIO AesITenbHOCTh. [ToHsTHE
JIOIIOJIHUTENBHBIX padoT. CyneOHas npakTuka.

10.2

Texuuueckuii Hag30p. ABTOpPCKHUM Haa3op. OTpakeHue B
JIOTOBOpPE Mep KOHTPOJIS HaJl OCYIIECTBICHUEM
cTpoutenbeTBa. OTBETCTBEHHOCTH 32 HAPYIICHHUS,
nomymennsie [loapsaankoM u 3aka3yuKkoM B X0J1e
ctpoutenbeTBa. [lopsaaok mpuMeHeHns mTpadHBIX
CaHKUMK 3aKa34yMKoOM K [ eHNoJIpsAuuKy U
Cybonoapsmuuky. [lonstue conuaapHoit
OTBETCTBEHHOCTH. L{enecoobpa3HOCTh U BO3MOKHOCTh
obpamerns 3akazunka B CPO 11 yperynmpoBaHus
CITOPOB MEXY 3aKa3unKOM U [ eHIOAPS TINKOM.
CyneOHast mpakTHKa. Buabl HCIOTHUTETLHOM
JOKYMCHTAIIIH U TIOPIOK ee BeneHus. [lopsaok coopa
HUCXOAHBIX NaHHBIX. [lonydenus TY, sxcnepTusbl
(OCBUIETENILCTBOBAHUE) AIIEKTPOYCTAHOBOK, IOMYICHHUS
paspelieHys Ha BBOJ B OKCILTyaTalUIo
3JIeKTpoycTaHOBOK. [IpuemMka u BBOJ B SKCILTyaTaIUIO
3aKOHYEHHBIX CTPOUTEIHCTBOM OOBEKTOB.

11

Moayasb 11. Cucrema ynpasJjieHUs dIKCIUTyaTanuei
HeHTpa 00padoTKH TaHHBIX.

lw

N

=

111

TpI/I OCHOBHBIX IMOAX0Ja K TCXHUYECKOMY
obcnyxuBaHuio U peMoHTy. [ToHsTHE 006 AKTe
pasrpaHUUYCHUS IKCIUTYATAIIHOHHOW OTBETCTBEHHOCTH
CTOPOH TIPH IKCILIYaTAMH 3JIEKTPOYCTAHOBOK.
ObecrieueHue kayecTBa padoT u coOIoicHIe 00hEMOB
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pa60T, HUCIIOJIHCHHUC rmaTexceﬁ, CO6J'I}O,H€HI/I€ HOPMATUBOB
3aKOHOAAaTECJIbCTBA, CO6J'IIO,H€HI/IG HOPMAaTUBOB
TJIaHUPOBAHUA.

11.2

Aytcopcunr. Opranusanusi TeXHUUECKOTO
COTIPOBOXKICHUS HHKeHEepHBIX cucteM 11O/l cumamu
CTOPOHHEH OpraHU3alli, OCOOCHHOCTH TEXHUYECKHX
TpeboBannii. OpraHu3annu — CHCTEMHBIE HHTETPATOPHI,
3aKJIIOUCHUE NPSIMOTO JIOTOBOPA € H3TOTOBUTEIIEM.
[Toxxonp! K BENSHUIO IEPETOBOPOB C 3aKa34YMKOM YCIIYT
(paboT) TexHmyeckoro oocmyxuBanus. OcoOeHHOCTH
COCTaBJICHUS U COTJIACOBAHMS IOTOBOPA TEXHHYECKOTO
COIIPOBOXKJICHUSI, JIOTOBOP OKa3aHMUs YCIYT U IOTOBOP
nojapsiia. Kanbkynsiiys 1 cMeTHOE HOpMHUPOBAHUE.

12

Moayab 12. Huka co3ganusa ungpacrpykrypst O/,

121

Kopnopatusnsie u BenomctBeHHble LIOl. MecTo nenTpa
00paboTKM JaHHBIX B cCTeME HH()OPMALIHOHHOTO
obecrnieuenus npeanpusitus. CocoObl opraHu3alum
KaHaJOB CBSI3U, METOBI pe3epBUPOBaHUs. TexXHUUECKUe
U OpraHU3aluOHHbBIE MEPBI 00eCIeYECHUsI
KaTacTpodoycToiuMBOCTH.

122

Co3pmanne uappactpykrypsl LIO/I: memouka nocraBka-
MOHTaK-TEXHUYECKOE COITPOBOXKICHHE.
VHXKMHUPUHTOBBIN MHBECTULIMOHHBIN MPOEKT: CTaAHN
Pa3BUTHS U BOSHUKAIOIIUE [IPH €r0 peaTu3aliii PHUCKH.
®uHAHCOBOE IUIAHUPOBAHMUE.

VYuér 0ocoOeHHOCTE! OpraHU3alMOHHOM CTPYKTYPBI
KOHTpareHTa MpHy INIAHUPOBAHUH TIEPETOBOPHOTO
mporiecca. Pa3Butue nmpoekra B yCIOBHIX
B3aMMOJICHICTBHS KOHKYPHUPYIOUIUX KOPIIOPATUBHBIX
rpyni. Bo3moxxHbIe pUCKU TIPU BEICHUH IIEPETOBOPOB.
CormpoBoXkJIeHNE TPOSKTUPOBAHMS U 0OecTieueHre
€IMHCTBA TEXHUYECKOTO PEIICHHUS.

Oco0eHHOCTH OpraHU3alny yIPaBICHUS IPOSKTaMH B
KPYITHBIX POCCUICKHX rOCYAapCTBEHHBIX KOPIOPALHX.
OcoGeHHOCTH 010 [KETHPOBAHNS, CMETHOT'O
HOPMHPOBAHUS, OpraHU3alUU (PUHAHCOBOTO KOHTPOJIS U
yIpaBJIEHHUs B KOPIOPAIHIX C FOCYIapCTBEHHBIM
ydactueM. BzanMopelicTBre KOpIIOPATUBHBIX IPYIIIL.

HNUTOI'OBASA ATTECTAIIUSA 110 KYPCY (3auer)

=

3ayer

Bcero yacos:

32

28

** BO3MOJICHO UBMEHEeHUe npoecpammsl 6 npoyecce CO6epuULeHCme06aHUs y'{€6H020 npoyecca.
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2. Cojaep:kaHue NPOrpaMMbi.

MoayJib 1. OcHOBBI OCTpOeHUs HH:KeHepHbIX cucTteM O/,

Uro Takoe meHtp obpabotkm manubX (LIOJMl)? Knaccudwukanus w tumel [1OJI. PaGotsl mo
OpraHu3al CTPOMTEILCTBA IIEHTPOB 00pabOTKM AaHHBIX. OTeUecTBeHHAs M 3apyOekHas cucremMa
TEXHUUYECKOTo peryiaupoBanus. OtkazoycroiuuBocts LHO/l. Cranmapt Accoumanuy M3roToBUTENEH
obopynoBaHus I niepenayn JaHHbIX - TIA 942 u knaccudukanus mo ypoBHsam oT Uptime Institute.

OcHoBHoO#i mokazatens pabotel L[OJ[ — oTka3zoycTtoiiunBoCcTh. UeThipe YpOBHS HaI&KHOCTH
LOM: Tier 1(N), Tier 2(N+1), Tier 3(N+1), Tier 4(2(N+1)).

CtpykTypa  HHXXEHEPHBIX cucTeM noa (KOHIMLIMOHUPOBAHUE; OecniepeboitHOe
AJIEKTPOCHAOKEHHE; OXpAaHHO-TIOXKApHAsl CUTHAIHM3AIMA W CHUCTEMa Ta30BOTO IOXKApPOTYLICHUS;
crcTeMa MOHMTOPUHIA, CUCTEMA YIIPaBJIEHUS] U KOHTPOJIS IOCTYTIA).

Breiroasl oT moctpoeHusi coBpeMeHHOW WHxkeHepHoU uHppacTpyktypsl IO/, ocHoBaHHON Ha
crangaptax CH 512-78 u ANSI-TIA 942.

MOg!y.]Ib 2. OcHOBBI MOCTPOCHUA CUCTEMbI KOHAUIIHOHHUPOBAHUA TEXHOJIOI'HYE€CKHUX IIOMe]J.[eHI/lﬁ

oA (CKTII HOoma).
Tpebosanust k mammHHOMY 311y 11O/l (OCHOBHOII 1101, CTEHBI, HOTOJIOK, (haJIBILIIION).

Onenka mnomaau non IO/, BnusHME cUCTEM KOHAMLIMOHMPOBAaHUS Ha OTKa30yCTOMYHMBOCTH
OJ. TpebGoBaHus M  pEeKOMEHJAIMM  CTAaHAApTOB IO  pa3MelleHHI0  000pyAOoBaHUS.
TenexkoMMyHUKalMOHHBIE MIKahbl U CTOWKU. MOHTaKHBIE MIKa(bl, pacnpeaeIeHue MUTaHNUs BHYTPH
MalIMHHOTO 3ajla: OCHOBHbBIE XapaKTEPUCTUKHM CTOEK; THUIIBI PACHpPENENICHUs MUTAHUS B CTOMKE;
pacnpe/ielieHne MUTaHus B MAllIMHHOM 3aJie; BHYTPUCTOEUHOE OoXJaxaeHue. [Ipumepsl peanuzanuu ¢
ucnosib3oBaHueM obopynoanus Stulz ms LHO/.

BapI/IaHTI)I PasSMECIICHUA IHKa(l)OB U CTOCK B MAIIIMHHOM 3alJi€. I/ISOJ'ISIHI/H[ BO3YHIHBIX ITOTOKOB:
XOJIOAHOTO/TOPSYET0  KOPUAOpP,  BIUSHHE  paClpeieieHHs  BO3AYNIHBIX  IOTOKOB  Ha
sHeprodpdextuBHocTh LIO/I.

EcTb 1mn «0ku3HB» B cepBepHOU nociie +27 rpagycos no Llenscuro?

OobmemupoBbie TeHaeHIMK B npoektupoBanuu L1O/l, BeiOop 3010T0M cepenunbl mexay CAPEX u
OPEX. Otnmuune koM(popTHOTO KOHAUITHOHUPOBAHHS OT MTPEIU3HOHHOTO.

[TpunIMIIBI Opranu3anuu cucteMsl oxyaxaenus O/,

— TpebGoBaHus 1 peKOMEHIAIIUKA CTaHIAPTOB.

— Mukpoxnumar BayTpu L1O/] (TemriepaTypa 1 BIaKHOCTB ).

— OcHoBHBIE (HOPMYIIBI, HCIONB3YEMbIE TPH pacUyeTax CHCTEMbl KOHIAUIIMOHUPOBAHUS U
BeHTWw s B 11O/ (Termonputoku, pacyeT yBIa)XKHEHHsI, pacdeT BBICOTHI (hasbIIIoa).
Tepmorpaduueckoe MoIeTUPOBAHUE.

— BosaymHoe 1 BoasHOe oxJaxaeHue (MpeuMyIecTBa U HETOCTATKH).

— (CxeMa KOHJIMIIMOHUPOBAHUS C UCIIOJIb30BaHUEM TIpsiMoro ucnaperus (DX).

—  ®peoHOBBIE TPACCHI (JIMHHBIE TPACCHI, 3MMHUE KOMILIEKTHI).

http://cons-systems.ru
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— CpaBHeHue KOM(POPTHBIX M MPEUU3NOHHBIX KOHIUIIMOHEPOB.
— DBbhbIHOCHBIE KOH/IEHCATOPHBI U ApalKyJephl (pacyer).
— DJEeKTpONHUTAaHHE CUCTEMbl KOHIAMIIMOHUPOBAHUS C YYE€TOM TpeOOBaHUI K HAaJIeKHOCTH.

Pemenus mo cucremMam OXJaXIEHHUS A TENEKOM-00bEKTOB. ONBIT BEIYLUIMX MHMPOBBIX
IIPOU3BOJUTEIICH.

Mertonab oxnaxaenus [{O/].

— Cxema KOHJAUIIMOHUPOBAHUS C UCIIOJIb30BaHUEM MpsiMoro ucnapenus (DX).
— (Cxema KOHJAMIIMOHUPOBAHUS C UCIIOJIB30BAHUEM XOJOAMIbHBIX MaluH (CX).
— HanonpHbIe KOHAUIIMOHEPHBIE OI0KH ¢ BO3ayIIHBIM oxnaxaeHuemM (CRAC).

Pemenus nmo OXJIAXKJICHHIO HA H_IKa(bHBIX KOHIUIIUOHECPpAX.
CucreMbl OXJTAXKACHUA CEPBCPHBIX HOMCHIGHI/Iﬁ Ha BHYTPUPAAHBIX KOHAUIUOHEPpAX.

Texnuuecxkue pewenus, npeonacaemvie xkomnanueti STULZ Gmbh (Komnanus STULZ GmbH
ABIEMCS MUPOBLIM TUOEPOM 8 NPOU3BOOCHEE NPEYUSUOHHBIX KOHOUYUOHEPOS U XONOOULLHBIX MAULUH.
Ipeyuszuonnvie xonouyuonepvr STULZ omauuaemcs evicouatiwel mounocmvio. (Qbopyoosanue
STULZ yoice mHO20 1tem ycnewHo npumensiemcs Ha meppumopuu Poccutickoti ®Dedepayuu,
oeMoHcmpupys 06e3a8aputinylo pabomy 6 CAMbIX CLONCHBIX KIUMAMUYECKUX YCIOBUAX (8KIH0UASA
ceepxHuskue memnepamypwvi 00 — 50°C).

BriHOCHBIE KOHIAEHCATOPBI U APANKYIEPHI.

—  TumnoBsle cXxeMbl pacnoiOKEeHUs KOHAUIIMOHEPHBIX OJIOKOB B MAIlIMHHOM 3aJI€.

— Cucrema pacrnipeiefieHus: BO3AYLIHBIX TOTOKOB B MAIIMHHOM 3aJi€. «XO0JIOJHBIE) U «TOPSUHE
KOPHJIOPBI.

—  OxJaxaeHue cepBepHBIX cToek ¢ 6ombmmM (10 50 kBT) TenoBblaeneHnEM.

—  Bo3aymHble ¥ )KUAKOCTHBIE SKOHOMaM3ephl (IPSIMOIl U HenpsAMON (PUKYIINHT).

—  Hcnonb3oBanue agnabaTHYECKOro OXJIaXAeHUs.

IIpumenenne uminepos ans LTO/L.
MonayJb 3. OcHOBBI IOCTPOCHHUS CHCTeMBbI deKTpocHa0xenus: IO/,

VYerpoiictBo anektpuueckux ceteil. [lpaBmma yctpoiictBa snektpoycranoBok (ITYD  6,7).
YCTpOMCTBO DIIEKTPUUYECKHX CETeH YIpaBleHUS CHUCTEMaMH JKW3HEOOeCredeHus 3JaHul U
coopyxeHnil. ObecriedeHre HaAEKHOCTU ceTel neKTpocHadkeHus. Kateropuu 3nekTpornprueMHIKOB
u obecrieueHne HaaexkHOCTH anmekTpocHaOxkenus (I1YD). KauectBo snexkrtposnepruu. Ilonstue o6
AxTe pasrpaHudeHus: 6aJaHCOBOW MPHUHAICKHOCTU M HKCIUTyaTallMOHHOM OTBETCTBEHHOCTHU CTOPOH
MIPH AKCIUTyaTaIlH AIEKTPOyCTaHOBOK. OCBHIETELCTBOBAHHUE AIEKTPOYCTAHOBOK.

OcoOeHHOCTH 3JIEKTPOCHAOXKEHUSI cepBepHOTro oOopynoBaHus. CHCTEMbl TapaHTUPOBAHHOTO
(CI'D) u  Oecnepeboiitnoro  (CbD)  a1eKTpocHAOXKEHHUS. CxeMbl  pe3epBHUPOBAHMUSL.
OHeprod(h(HeKTUBHOCT U JSHEProcOEpEKEHHE B DJICKTPHUECKHX CeTsX. YpoBHH HajexHoctn CI'D
(pexomenmanuu cranaapta TIA EIA 942).

VICTOYHHKM TapaHTHUPOBAHHOTO W PE3EpBHOrO 3MMEeKTpocHaOkeHus. OleHKa BpeMEHH paboThI
CUCTEMBl  PE3EPBHOIO  3JeKTponuTaHuss. (CxemMbl MOAKIIOYEHHS MCTOYHMKOB  PE3EPBHOIO
JIEKTPOIUTAHUS.
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Tunel ucrounnkoB OecriepedoitHoro anekrponutanus (UBII) (cratmueckue u poropusie). UBII

IBOMHOrO mpeoOpa3oBaHusa. Jlu3enbHbIE TEHEpPAaToOpbl, AaBTOMAaTHKa BBOJA pe3epBa, CHOCOOBI

noakaoueHus. Bpemennas muarpamma pa6otsl komiuiekca UBIT - JAT'Y. Koaddunuent monesnoro

nevicteust UBI1, metonsr noseimenuss KIIJ[ u BiusiHue Ha HaEKHOCTh. AKKYMYJSITOPHBIE OaTapeu
(Tunsl Oarapeit, n1o100p, KOHTPOJb). MosiHKe3amTa.

3amuTa OT MOpPaXEHHs AJIEKTPUYECKUM TOKOM. OxpaHa Tpyda HpHU BBIIOJHEHHH pPabOT Ha
ANEKTPOYCTAaHOBKAX.

OcoOeHHOCTH 3JEKTPOCHAOXKEHUsT cepBepHOro obopynoBanus. Cxembl pe3epBUPOBAHUS.
DOHeprodPpPeKTUBHOCTh U DHEPTrOCOCPEIKEHNE B DICKTPHUYECKUX CeTAX. YPpoBHHU HanexkHoctu CI'D
(pexomenmauuu cranaapra TIA EIA 942).

HicTOYHUKM TapaHTUPOBAHHOTO U PE3EPBHOIrO 3jeKTpocHabxkeHus. OneHka BpeMeHU pPadOThI
CHUCTEMBl  PE3EpPBHOrO  d3JeKTponuTaHusi. CxemMbl MOAKIIOYEHHUS HCTOYHHKOB  PE3EPBHOTO
AJIEKTPOIHUTAHHUS.

Tunbel ucrounnkoB OecriepedoitHoro anekrponutanus (UBII) (cratmueckue u poropusie). MBI
IBOMHOTO TmpeoOpa3oBaHusa. Jlu3enbHbIE TEHEpPAaTOpbl, AaBTOMAaTHKAa BBOJA pE3EpBa, CIOCOOBI
noakioueHusi. Bpemennas auarpamma padotsl komrmiekca UBIT - AI'Y. KoadduiueHT nonesHoro
nevicteust UBII, metonsr noseimenust KIIJ| u BiusitHue Ha HalEeKHOCTh. AKKYMYJISITOpHBIE OaTapen
(tumer  Gatapeif, mTomOOp, KOHTPONb). Pacder MONIHOCTH  CHCTEMBI TapaHTUPOBAHHOTO
aneKkTpocHaOxeHus. Jlu3zenb TeHepaTopHble YCTAaHOBKH, CTaHIApTHl, TpeOOBaHMSA, BapUAHTHI
WCIIOJTHEHMUS.

Onenka Harpy3ku Ha JI'Y, akTMBHas M peakTHBHasi MOILIHOCTb, pacyeT MOIIHOCTHU C Y4YETOM
[apaMeTpoB MOJAKIIOYeHHOro crarnyeckoro MbII.

Cuctema OecriepeOOMHOTO ANEKTPOCHAOKEHHUS CO CTATUUECKUMHU UCTOYHUKAMH OecriepeOoiHOro
MUTAHUSI.

Opranuzanusa cucreMbl Cb3O: ITnrockl 1 MUHYCBI pa3IMYHbBIX BapUaHTOB, BOIIPOCHI IPU BBIOOpE
UBII, oxnodaszusie/Tpexdazubie UBII, mogynbubie/MoHOOMOUHBIe MBI, momakitodueHne pa3indHbIX
cucreMm k UBII, obecneuenrne BpeMeHrn aBTOHOMHOM pa0oThl. OueHka Harpy3ku Ha 'Y, akTuBHas u
pEaKTUBHAs MOILHOCTb, pacdyeT MOILIHOCTH C YYETOM IapaMEeTPOB IOJKIIFOUEHHOTO CTAaTUYECKOTO
WBII.

Cuctema OecriepeOOMHOTO AIEKTPOCHAOKEHUS CO CTATUYECKUMH UCTOYHUKAMH OecriepeOoiHOro

nutanus. [Ipumeps! peanusanuu. PezepBHble 1u3enbHble reHEpaTOphl (Ha MpUMepe MallliH KOMITAHUU
F.G.Wilson).

Pesepenvie ouzenvnvie eenepamopwt (ha npumepe mawiun xomnanuu F.G.Wilson). Cymmapuas
nI0WAadb Npou3800CMEeHHbIX MowHocmeu npeonpuamuii komnanuu F.G.Wilson, pacnonoscennvix 6
bpasunuu, Kumae, Hnouu, CIIA, exnwouas wmab-keapmupy xomnanuu 6 Ceeeproti Hpranouu,
npesviwaem 186 000 m? na xomopwix edxceco0Ho uzeomasnusaemcs ceviue 132 000 cenepamoprvix
ycmanogok. bonee 370 oguyuanvhvix ounepos 6 6onee uem 150 cmpanax mupa, eapanmupyrom
co30anue  Haubonee IKOHOMHBIX U  MEXHUYECKU  COBEPUIEHHBIX — CUCTNEM — 2eHepUPOBAHUS
9/1eKMPOIHEPLULL.

CTpyKTypa CUCTEM C UCIOIB30BAHUEM CTaTHUEeCKOro U fuHamudeckoro MBII.
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OcoberHocTH pabOTBI CHUCTEM AJIEKTpOCcHaOXeHus ¢ wucnoib3oBanuem JIJIMBII. Bapuantsr
MOJIKIIIOUeHUs arperaroB. ObecrieueHne HaJe)KHOCTH.

CTpyKTypa pOTOPHBIX (IMHAMHYECKUX) CUCTEM oOecreueHus: OecrepeOoiHOro U HeMPEPHIBHOTO
aneKTpocHab)eHus 60bmoi MomHocTy (o1 50 10 2700 kBA), ocobeHHOCTH 3KCIUTyaTanuu. cropus
CO3JIaHMsI TUHAMUYECKUX POTOPHBIX HCTOYHHKOB Oecriepeboiinoro nutanus (JPUBII).

Cucmemvl becnepebolino20 1eKmMpOCHAONHCEHUSL ¢ OUHAMUYECKUMU POMOPHBLIMU UCTNOYHUKAMU
becnepebolinoeo numanusl.

Ha npumepe mawun xomnanuu Piller. (Komnanus umeem 6onee wem 100-nemnuti onvim
paspabomku  mexHono2uti becnepebolH020 U HenpepvleHO20 dleKmpocHabdcenus. Komnanus
3aHUMaem YHUKAIbHOE NOJ0JCEHUe HaA pPblHKe, AGNAAC, eOUHCMEEHHOU KOMNAaHuel, KOmopasl
npouszeooum o00HogpemenHo u ounamuyeckue HBIl u cmamuueckue HUBII, kax ¢ Kunemuueckumu
HaKonumensamu, maxK u ¢ oamapesamu, a makice CUCMeMbl IIeKMPOCHAONCEHUs. OISl adPONOPMO8 U
npeoopazosamenu yacmomowt 50/60 I'y).

Ha npumepe mawun xomnanuu Hitec Power Protection (Komnanus Hitec Power Protection
ABNAEMCA  MUPOBLIM  MEXHOLOSUYECKUM JTUOePOM 8 O00IACmU POMOPHBIX CcUucmem obecneyeHus
becnepeboliH020 U Henpepbl8HO20 31eKMpOocHabceHus 6orbuiol mowHocmu. Komnanus umeem 6onee
yem  S50-zemnuti  onwim  paspabomxu  mexuonocuti  OecnepeOOUHO20 U HENPEPLIBHO20
9NEeKMPOCHADIICEHUsI HA OCHO8e Ou3elb-pomopHulx u pomopHvix HBII. Obwee roruuecmso
VCMAHOBNIEHHbIX — KOMNAHUEU  NPOMBIUIEHHbIX — cucmem  OecnepeboliHo20  21eKMpPOCHAOICEHUS
npesviuiaem 1600 edunuy, komopwle obecneuusaom mouwpocms 6onee 1600 MBA).

Korna oco6enno Beironno npumeHsats JJIMBIT (cTonMocTh 3aKynKu ¥ CTOMMOCTH BiIaIeHus)?

IIpakTyeckoe 3ansaTue Nel.
IlnanupoBanue padoT MO MOACPHU3ALMM JJIEKTPOCHAOKeHHUs AeiCTBYIOLIEH cepBepHOil

ooJ.
«Keticy: Pemenue 3amaum 1o MoJepHHM3alMd cUCTeMbl snekTpocHadxkenus [[OJ] (meromuka
MUHUMU3ALUN BPEMEHH OTKIIOYECHHUS).

Monyas 4. CtpykrypupoBanHas kabeabHas cerb IO/,

Crpykrypa CKC nentpa o0paboTKM NaHHBIX, cXxema MOCTpoeHus KabenbHO# cuctemsl 1O/
Crangaptel CKC.

Crpykrypa CKC nientpa o6padotku nannbix (LIO/]):

— I'maBHas moacucrema.
— T'opu3oHTanbHas moACUCTEMA.
— Iloacucrema pa3Boaku Tpaduka mo 060pyI0BaHHUIO.

TpeGoBaHUs K KOMITOHEHTAM M XapaKTePUCTUKAM CUCTEMBI Kak yacTu uHppactpykrypsl [IO/I.

OcHOBHBIE KOMIIOHEHTHI MEIHBIX U ONTHYECKHUX JHMHHUU. VCronb30BaHUE MPETEPMUHUPOBAHHBIX
cOOpOK.

Cxema mnoctpoenusi kabenbHoi cuctembl L{O/]. Opranusanust npokyiagkyd KaOenbHbIX JIMHUN B
nomemenusax [{O/]. KabenpHbie moTKH. DaabImon.

IIpoextupoBanue u montax CKC u JIBC:
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—  yCTaHOBKa KaOenbHBIX KaHAJIOB (Kopobax, T0TKax, rodppoTpyde, Tpydax u T.1I1.);
—  npoOuBKa OTBEPCTUH B CTEHAX;

—  MpoKJIagKa Kadens B KaOeIbHBIX KaHAIAX;

—  YCTaHOBKa PO3ETOK U 33/eJIKy KaOelsi MOJIYIH PO3ETKH;

—  cbopka 1 yCTaHOBKa MOHTa)XHBIX IIKa(OB;

—  YCTaHOBKa M HaOWMBKa MaT4-MaHeNeil 1 opranaiizepos.

Crangaptel CKC npumenutensao k [HO/:

— EIA/TIA-568B Commercial Building Telecommunications Wiring Standard (amepukaHcKuit
CTaHIapT).

— ISO/IEC IS 11801 Information Technology. Generic cabling for customer premises
(MexTyHapOIHBIN CTaHAAPT).

— CENELEC EN 50173 Information Technology. Generic cabling systems (eBpomeiickuit
CTaH/IapT).

— TIA-942 TenexommyHHuKanoHHas nHGpacTpykTypa LlearpoB O6paboTku J{aHHBIX.

— EN 50173-5 Mudopmanmonnsie TexHOJIOTHA. CTPYKTYpHPOBAHHBIE KaOCIbHBIE CHCTEMBI.

— 1S0O 24764 Nudopmarmonnsie TexHomoruu. OOume kabeabHble CHCTEMBI JIJIS 1aTa-1EHTPOB.

Moayab 5. Opranuszanus cucremsl 6e3onacuoctu O/,
Opranu3zanus cuctemsl puzndeckont 6ezonacHocty B 3qanuu [{O/].

— oxpaHHO-TpeBokHOH curHanmzauuu (COTC);
— BugeonaomoaeHus (CBH);
— KOHTpoJis U ynpasienus gocrynom (CKY ).

ObecrnieueHue MPOIyCKHOTO pexXnmMa, BEIOOP CIIOCOOOB OXpaHbl IEPUMETPA.
[ToxxapHast 0€3011aCHOCTh CEPBEPHBIX - KOMILJIEKC TACCUBHBIX M AKTUBHBIX MEPONPUSATHUH.
IToxxap B LIO/I: mprunHBI BO3rOpaHus, 4eM U KaK TYLIUTb.

— Cuenapus pa3zsurus noxapa. [lIoBTopHOE BOCIUIaMEHEHUE.
— Cnoco0bl 00HapyXeHHs BO3rOpaHus U TYLIEHUs MoXKapa.

[ToxapoTyiieHre CepBepHBIX MOMEIIEHUH — 0COObIe TpeOOBaHUS K CHCTEMaM aBTOMATHYECKOTO
noxapotymenus. O0ecriedeHrne paHHero oOHapykeHus Bosropanusi. OcoOeHHOCTH OOHApYKEHHS
BO3TOpaHMs B CTOMKAax ¢ 3aMKHYTOM CHCTEMOW OXJIaXACHHUS. ACNHUPALMOHHBIE CUCTEMBI — CUCTEMBbI
panHero ooHapyxeHus Bosropanuii B [{O/]. ATTOpuTMbI CHI)KEHHS BEPOSITHOCTH JIOKHBIX TPEBOT.

CDaI(TopBI, BJIMAIOIIUEC HAa BEPOATHOCTH BO3BHUKHOBCHUS I1OKAapa B I_IOI[,

*  KaudecTBO ITPOECKTUPOBAHUS ITOMEIICHUMN;

* kBatMUKAIMSA JUI, OTBETCTBEHHBIX 3a TOXKapHYK 0€30MmacHOCTh ©  paboTy ¢
3JIEKTPO00OPYIOBAHUEM;

*  opraHu3anus MOHUTOpHHTra uHppacTpykTypsl [IO/];

*  CBOEBPEMEHHOE 00CTY)KHBAaHNE WHKEHEPHBIX CUCTEM.
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MGTOI[I:I M CPEACTBA TYLICHUA BO3rOpPaHUsL.

*  THIIOKCHYECKUI MeTOJ (IIOCTOSHHOE CHIDKEHHE COJICPKAHUS KHCIOPOJa B MOMEIICHHU JI0
ypoBHS HIke 14% myTeMm BBeeHUs a30Ta);

*  m3oJsinMs (BBOJ HMHEPTHOTO Ta3a B ITOMEIIECHHE NPU BO3HHUKHOBEHUH BO3TOpPAHUS, YTOOBI
CHHM3HTbH YPOBEHb KUCIIOpoa Hiwke 14%) ¢ moMoIIbio a30Ta, aproHa, aproHUTa WM HHEpreHa;

* uHruOupoBaHue (BIPHICKABAHHE B TMOMEIICHUE TaJOICHUPOBAHHOIO Ta3a, CHIIKAIOIIETO
COJIepKaHUE KUCIIOPOJIa M MPETIATCTBYIONIETO MPOIECCY TOPCHHUS);

*  OXJIaKJCeHHE (paclbUICHUE MEJIKOAMCIICPCHOTO BOJSHOIO TyMaHa Ha 00JacTh TOPEHHS, YTO
NPUBOJUT K CHIDKECHHIO YPOBHS KHCJIOPOJa HA MECTHOM YPOBHE M OXJI&KIAeT 30HY BO3HUKHOBEHHS
OTHS);

*  TIOPOIIOK/a’p030Jib (BBHIOPOC TOPOIIKOBOM XWMHU UM PACIBUICHHE MPOIYKTOB TOPEHUS
a’po30J1s).

Kputepuu Bb160pa cpeicTB MOKAPOTYIICHUSI CEPBEPHOTO MOMEIICHHUS

*  CTOUMOCTE;

*  3(pdexkTuBHOCTS;

*  BO3JEHCTBHE Ha 00OPYIOBAHUE;

*  BO3/ICHCTBHE HA YEJIIOBEKA U IKOJIOTHIO.

A5p030JI ¥ TOPOLIKH.

I"azoBoe moskapotyirenue (Xmagon 125, Xnamon 227 u Novec™ 1230).

[MoxapoTylieHre TOHKOPACIbUICHHON BOIOI BHICOKOTO JIABJICHHS.

OOecrieueHre COXpaHHOCTH 000pynoBaHMsA. BriOop ormerymamero BemiecTBa (YIJeKHCIbBIH ras,
NOVEK 1230, xnagonsr 125, 127).

I'unokcuveckuit metoz. I[loskap Jydiie MNpeaOTBPATHTh — CIIOCOObI CHH)KEHHS BEPOSTHOCTH
BO3TOpaHusl (CHIKEHUE KOHIICHTPAIIMH KUCIOPO/Ia).

HopmatuBHnas nokymenTanus - CBOJbl IpaBuUI:

— CIT 4.13130.2013. CBOJ TIIPABUJI. Cucrtembl MNOpOTUBONOXKAPHOW 3aIIMTHI.
OI'PAHUYEHUE PACIIPOCTPAHEHUA TTOXKAPA HA OBBEKTAX 3AIIUTBI. TpeboBanus k
00BEMHO-TUTAHUPOBOYHBIM M KOHCTPYKTUBHBIM PEIICHHSIM.

— CII 7.13130.2013. CBO/] [TIPABUJI. Oromuienne, BEHTWISLMS U KOHAUIIMOHUPOBAHUE.
TpeboBanus moxkapHoOi 6€30MaCHOCTH.

— CIT 1.13130.2009. CBOJ IIPABWJI. Cucrembl mNOpOTHBONOKAPHOW 3aIIMTHI.
DBaKyalMOHHBIE ITYTH U BBIXOIBI.

— CII 5.13130.2009. CBOJ IIPABUJI. Cucrembl HOpOTHUBONOKAPHOM 3aIMTBHI.
VYCTaHOBKM MOKapHOM CHUTHAIM3AlMM M TO0XXKAPOTYLIEHHWs aBToMartuueckue. Hopmbl W mpaBuia
MPOEKTUPOBAHHSI.

— CIT 6.13130.2013. CBO/J[ IIPABMJI. Cucrembl NpOTUBONOXAPHON 3alUTHI.
DnekTpoobopynoBanue. TpeboBaHuUs MOKapHON OE30MACHOCTH.

— CIT 3.13130.2009. CBOJ IIPABMJI. Cucrtembl NIpOTUBONOKAPHOW 3aIIUTHI.
CUCTEMA OIIOBEILIEHUS U YIIPABJIEHUS SBAKVAILIMEW JIIOJEM ITPU TTOXAPE.
TpeboBanus moxkapHOi 6€30MaCHOCTH.

— CII 5.13130.2009 CBO/I ITPABUMJI. Cucremsl IpOTUBOIIOKAPHON 3aILIUThI. Y CTAHOBKHU
MOKapHOM CUTHAIM3ALMY U MTOKapOTYIIEHUS aBToMaTndeckre. HopMbl 1 paBuiia MpOeKTUPOBAHMUS.
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MonayJsb 6. Opranusanusi AUCIETYEPCKOro ynpasJjieHUs HHKeHepHbIMU cuctemamu LHHO/L.
CucteMsl qucneTyepu3aliy, aBTOMaTH3alluy U yIpaBiIeHus: HHXeHepHbIMu cuctemamu LTO/.

MareMaTtuueckre OCHOBBI MOJICIMPOBAHMS CHUCTEM AaBTOMATHYECKOTO W aBTOMATHU3UPOBAHHOTO
ynpaneHusi. Cuctema yenoBek-mMammHa 1 €€ 3heKTUBHOCTb.

ABTOMaTI/I?)aI_[I/IH WHXXCHCPHBIX CHUCTCM. ABTOMaTH3aIUs CHUCTEM BHGKTPOCH86}KCHI/I${. Cucremsbl
AUCIICTYCpHU3allvuH.

Texnonoruu LonWorks, KNX/EIB, Modbus. IIpenmymiectBa 00beKTHO-OPUEHTUPOBAHHOTO MTOIX0/1a
npu paspadbotke SCADA cucrem. [Ipumenenune yausepcanbsueix Modbus u SNMP OPC cepBepoB kak
AJIEMEHT MOCTPOSHHSI OTKPHITO KOH(YUTYPUPYEMON CHCTEMbI MOHUTOPHHTA.

Opranu3anus JUCIETYEPCKOrO YIpaBICHUs HMHXCHEPHBIMH CHCTEMaMH LEHTpa oO0paboTKu
nanHblx.  Jucneruepckuit  myHkT. CmocoObl  oToOpakeHust uHpopMmaruu. ObecrieueHue
ynpasisgemMoctd. O630pHOCTB. [IprMeHeHHe anropuTMOB aBTOMATH3HPOBAHHOTO  YIPABJICHUS
peakuuel Ha coObiTusa. ObOecnieueHre HaIeXXHOCTH CUCTEMbl MOHUTOPUHTIA, ApXUBUPOBAHUE COOBITUI
B aBAPUIHBIX CUTYaLUsX.

BepTukanbHO MHTErpHpOBaHHOE M OOBEKTHO-OPHEHTHPOBAHHOE IMPOrpaMMHOE oOecrieueHne Ha
6aze xomrekca «MasterSCADAy. B3anmoneiicteue «MasterSCADAY ¢ apyruMu mporpaMmamu ¢
nomoIipio  coBpeMmeHHbix Texnoioruii (OPC, OLE, DCOM, ActiveX, OLE DB, ODBC).
Vcnonb3oBaHue B 0repaTopckoM UHTepdeiice CUCTEMbI TIOKYMEHTOB JIF000r0 THUMAa U 0OMEH TaHHBIMU
¢ HuMu. Pacummpenne gynkiumonansnoctu «MasterSCADAY npoaykTaMu CTOPOHHUX pa3padOTYHKOB.
Tomnosorust cucteMbl MOHUTOPUHTA MHKEeHEpHBIX cucteM LIO/I.

Bo3MoxHOCTB IMPUMCHCHUA POJICBBIX MoAeaen s pasrpaHu4YCHUA  OJOCTyIla IIEpCOHAJIa
OKCILTyaTalluu K BHYTPCHHUM NAHHLBIM U (I)YHKI_II/IHM CUCTCMbI MOHHUTOpPHUHIA. Pa3FpaHI/I‘ICHI/Ie A0CTyIIa
K nmoaCucreMamM B COOTBCTCTBHUU C pa3pa60TaHH017I Ha 9Tare MMPOCKTUPOBAHUA poneBoﬁ MOACIBIO
CUCTCMbl MOHUTOPHUHTA U YIIPABJICHU.

ObecrieyeHre 3allUThl  OT HECAHKIMOHMPOBAHHOTO JOCTYMa BCTPOSGHHBIMH CPEICTBAMU
ayTeHTU(UKAUA M aBTOPU3AIlMM Ha OCHOBAaHWHU OIPENEJICHHBIX B CHCTEME YYETHBIX 3amucei
MOJIL30BaTeNIEH.

HH)KI/IHI/IpI/IHFOBBIe BO3MOXHOCTH KOMIIaHUH «I/IHCAT», IINJIOTHBIC HpOCKTLI, BHC,Z[pCHHBIe Ha
MasterSCADA 4D.

IIpakTHyeckoe 3ansaTHEe No2.

Jucneryepusanus mHkeHepHbIX cuctem O/

«Keiicy: mocTpoeHHE CTPYKTypbl CHCTEMBl MOHUTOPUHIA i JUCHETUEpPHU3ALUMM LEHTpa
00pabOTKM JaHHBIX (JaTa-IIEHTPa) Ha OCHOBE MporpaMMHoro obecneuenuss MasterSCADA.

Moayasb 7. Ayaut ungpacrpykrypst HO/I.
Cucremsl ceprudukanuu LO/]. Obs3aTenbHble U pEKOMEHIyeMble HOpMAaTUBHbIE JOKYMEHTHI.

Crangapt poccuiicknii I'OCT 16325-88 M uMHCTPYKUMS 1O NPOEKTHPOBAHUIO 3AaHMHA M
NMOMeIeHUi Il DJIeKTPOHHO-BbIYHCAUTEIbHbIX Mamiud CH 512-78

http://cons-systems.ru

Opral-msaul»m NPOEKTHPOBAaHUsA, CTPOUTE/IbCTBA U IKCIJIyaTallU! HHXKEHEPHbIX CUCTEM LHEHTPOB 06pa60TKPl AAHHBIX CTpaHuua 1 5


http://cons-systems.ru/

Cranmaptel Uptime Institute u ux JerHTUMHOCTB:

— Tier Standard: Topology
— Tier Standard: Operational Sustainability
Cranmapt EIA/TIA-942

Cranmapt BICSI 002 2010 «Data Center Design and Implementation Best Practices»
Cucrema n06poBonbHOI ceprudukamu Uptime Institute:

CepTudukaius CrennaaIucToB.

Ceprudukarus npoeKTHON JOKYMEHTAIIHH.

Ceprudukarus nocrpoenusix LHO/.

CepTudukaius dKCIUTyaTallHOHHBIX TIporieccoB AeiictByromux O/,

MoayJib 8. OCHOBBI NPOEKTHPOBAHUSA HEHTPOB 00PA0OTKH JaAHHBIX.

OOmue cBeneHUsT O MPOEKTHO-U3BICKATENbCKUX paboTax. UTo Takoe MPOEKTHO-CMETHAs
JTOKyMEHTanusi? 3aKOHOJATEeNIbHBIE AaCIeKThl paboThl C MPOEKTHO-CMETHOM JOKyMEHTamued B
CTPOMTEIIBCTBE.

CranuitHocTh mnpoekTupoBaHus. [lpeanpoektHoe obOcnenoBanue. WHKEHEpHbIE WU3BICKAHUS.
Texunueckoe 3amanue. IlpoektHas, pabouas u cmeTHas JgoKkymeHTauus. CocTaB TNPOEKTHON
nokymenrtaun (IlocranoBnenunem I[IpaBurtenscTBa Poccuiickoit @enepanuu ot 16 despanst 2008 r. Ne
87). DkcmepTH3a MPOEKTHO-CMETHOHM jJokyMmeHTanuu. CorjacoBaHHE W YTBEP)KICHHE IMPOCKTHO-
CMETHOW JIOKyMeHTauuu. VcxonHele mnaHHble [uisi mpoektupoBanus. I[logbop oOopymoBaHus.
BHeceHne n3aMeHeHni B TPOEKTHYIO TOKYMEHTALIMIO.

CucreMbl ~ aBTOMAaTHU3UPOBAaHHOTO  mpoekTupoBanus.  IIporpamma  Autodesk  Revit.
[Tapamerpuueckoe MmopaenupoBanue. Busyanuzanus npoekToB. CoBMecTHass paboTa MPOEKTHBIX
OpraHu3aIui.

OCHOBBI ITPOEKTUPOBAHMS LIEHTPOB 00pabOTKH NaHHbIX. TpeboBanus cranmaproB CH 512-78 u
ANSI-TIA 942. Craguu u stana cozganus LIO/I. ITopsiiok cOopa ncxoaubIx JaHHbIX. [IpeanpoexktHoe
oOcnenoBaHue (CO3/1aHNE KOHIIETIITUH, TTOTyUYE€HUS TEXHUYECKUX YCIIOBUM).

KonnuectBennsie TpeboBaHUs K CBoicTBaM WHkeHEepHBIX cucteM L[OJl (HameKHOCTh, CTEHEeHH
pe3epBUPOBAHUS, PEMOHTOIPUTOTHOCTD, CTENIEHB o0ecTieueHns Pu3nueckoi 6€30MacHOCTH).

CrnoxuBIIUXCS MOAXO/IBI K CO3/IaHUI0 WHXKeHepHOoU nHppacTpykTypsl LIO/I.

OueprodddexruBHocts LIO/: rae kpororest motepu B LIO/], kak usmeputs 3HEProdPpGHeKTUBHOCTD,
KaK TIOBBICUTH dHEProdPPeKTuBHOCTH. [ToroHs 3a 3HeprodhHeKTUBHOCTHIO U HAIEKHOCTD.

MonayJsb 9. Opranu3anys NeperoBopoB ¢ NOTEHUHAJTBHBIMH NOCTABIIMKAMHA 000PYAOBAHMUS.

Opranu3zanus NeperoBopoB ¢ MOTEHIMATBLHBIMU MOCTABIIUKAMHU 000pyaoBaHus. CTUIN U METO/IbI
BeleHUsT neperoBopoB. OpraHuszanusi MNEpPEeroBOPOB C  MOTEHUUAIBHBIMU  IMOCTABIIUKAMU
oOopynoBanusi. IloaroroBka K meperoBopaM. BpijeneHne OCHOBHBIX BOINPOCOB IOBECTKHU.
IIporokonupoBanue.

Tpu ocHOBHBIE (hakTOpa KauecTBa X0/1a MeperoBOPOB:

— Uudopmarnus.
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—Bpews.
—CreneHp MOJITHOMOYHI CTOPOH.

Ilcuxonoruueckue METOJbI OKa3aHUusA BIINAHHUA:

— Co3nganue atMocdepbl KOHKYPEHIIUH.
—Ilepebop BapruaHTOB adbTEPHATHUBHBIX PEIICHUI.
— YIbTUMATYM.

—3aTsATruBaHUE MTEPETOBOPOB.

—IIpocwba o momoru.

— Mmuranus caabocTu.

— MMuTanusa HeMOHUMAaHMSL.

Crumm BCIACHUA IICPCTOBOPOB:

—TITo0Oena nr000i LEHOM.
—CornacoBanue TpeOOBaHUI.

Teﬂeq)OHHLIe MEpEroBOPLI — 0TKAa3, Kak METO/ IOJYUCHUS IPCUMYIIICCTBA.

JloroBop KyIUIM-TIPOAAKU U JOTroBOp NocTaBKU. CylleCTBEHHBIE YCIIOBUS JIOTOBOpPA IOCTABKHU.
VYperynupoBaHue pasHOIJIaCMM IpU 3aKIIOYEHUU JO0roBopa nocraBku. IlocnencTBus mnocraBku
TOBAapOB HEHAJUIeKAIlero kadecrsa. lIopAnok NpUMEHEHMS HEYCTOMKM 3a HAapyLICHHE YCIOBUUI
JI0TOBOpA.

CriocoObl  obecriedeHusi IUIaTeXeW M HAJEXKaIIero KayecTBa IIOCTABISEMOro TOBapa.
Axkpeautus. JforoBop (huHaHCOBOM apeH bl (JTM3UHTA).

Pacnipenenennie pucka THOETM UMyIIeCTBa MEXIy CTOpoHamMu jgoroBopa. [IpaBuia
mexayHapoanoit Toprosiu (MHKOTEPMC. Venosus nocraBku CPT, FCA, CIP, FOB, DAP, FAS,
CFR, CIF, EXW, DAT, DDP).

ITocraBka o6opynoBanus PenepanbHblil 3akoH "O 3aKyNKax TOBApOB, pabOT, YCIYT OTAEIbHBIMU
Bugamu topuandeckux ymn"' ot 18.07.2011 N 223-®3 u ®Pepepanbhblii 3ak0H "O KOHTpakTHOM
cucteMe B c(epe 3aKylmoK TOBapoB, paboT, yciayr s oOecredeHHs TOCYNapCTBEHHBIX U
MyHUIUNanbHbIX HY*kA" oT 05.04.2013 N 44-@3. Tunoble CUCTEMBI OPraHU3ALUHU 3aKYIIOK.

[Ipumep noctpoenust noroopa nocraBku. CriocoObl 0OecrieueHus IaTexeil: akKpeIuTHB, aBaHC,
MHKACCO M OTKPBITHIHM cUET (Orutata 1no QGaxry).

Moayab 10. Opranu3anusi CTPOUTEIbCTBA M CTPOUTENbHBII KOHTPOJIb.

JlelicTByIOIIME HOPMATHUBHBIE TOKYMEHTHI 10 OPraHU3AlMHA CTPOMUTENBCTBA M CTPOUTEIBHOMY
KoHTpomto. O6si3aHHOCTH 3aka3zunka UM ob0a3aHHOCcTH ['eHnoapsaunka/CyOonoapsaunka B BOMpPOCax
OpraHM3allK CTPOUTENIHCTBA U CTPOUTEILHOTO KOHTPOJIS. ['0CyAapCTBEHHBIN CTPOUTENBHBIN HAJI30D.

CrnoxuBmmecss B TMpakTHKE TMOJAXOAbl K CO3JaHMI0 MHXeHepHOH wuHppacTtpykTypsl LIO/.
Accoupanys y4aCTHHKOB OTpaciM IEHTPOB oO0paboTku maaHHBIX. IlepBas pemakuuu mnpoekrta
HaloHaneHOro craHaapra «LleHTpsl 0O0paboTku maHHbIX. WHxeHepHas uHpacTpykTypa. Cragun
CO3JJaHUS.
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XapakTepucTuka JOTOBOPOB, COIMPOBOXKIAIOIIUX CTPOUTENBHYIO JAeSITeNbHOCTh. IIpaBoBbIe

pasnuuus TOrOBOPOB Ha OKa3aHUE YCIYTr U JOrOBOPOB Ha BHINOJHEHHE paboT. /[oroBop moctaBku u
noapsiaa. Pabora mxauBeHUEM NOJIPSIUMKA U JaBAIbYSCKUE CXEMBI o0ecreueHus padoT. OTUETHOCTS.

Uto MOXET MpeINpUHATh 3aKa3uyuK B paMKax KOHTPOJIA 32 BHIIOJHEHHEM paloT MO JI0TOBOPY
CTpOUTENBbHOTO mnoApsana? JloroBopsl MOAPSAHOrO THIA, JOTOBOPHI aBTOPCKOTO M TEXHHYECKOTO
HaJ30pa, WHBECTUIIMOHHBIE JOTOBOPHI (KOHTPAKTHI): MPAaBOBbIE OCOOCHHOCTH, C(epbl MPUMEHEHHUS.
Omuara. Ilena paboT Kak cCyllecTBEHHOE YycioBue jaoroopa mnonpsiaa (?). JoroBop moapsiga c
MpUOTM3UTENBHON (OTKPBITON) 11eHoM. JloroBop moapsiga ¢ TBepaoi meHoil. CrnocoOwl obecreueHus
TJIATEKEH.

[Tonstre momonHHUTENBbHBIX padoT. [lopsAaoK coriacoBaHus W OIUIATHI JIOMOJHHUTEIBHBIX PabdoT,
BO3HHKAIOIIUX B XOJC CTPOUTENIbCTBA. HemocTaTku, CBsI3aHHBIC ¢ OMMMOKAMU B MPOCKTHO-CMETHOH H
ucxoaHou nokymenTanuu. CynebHas MmpakTUKa.

OTtpakeHue B IOTOBOPE MEp KOHTPOJIS HaJ/l OCYIIECTBICHUEM CTPOUTENbCTBA. OTBETCTBEHHOCTD 3a
HapyuieHus, paonyuieHHbie [loapsmunkoM u 3aka3yukoM B XOJAE CTPOUTENbCTBA. TEXHUYECKUI
Ham30p. ABTopckuii Ham3op. [lopsmox mnpumeHeHHs MWTpPadHBIX CAaHKIHMA 3aKa34MKOM K
I'eanoapsanuuky u Cyonoapsauuky. [lonsaTue conuaapHoil OTBETCTBEHHOCTH.

JlocpouHoe TpeKpalieHue JCUCTBUS JTOTOBOpA TOIPsAa B CIAydasX HAPYIICHUH, JOMYIIEHHBIX
cTOpoHaMHU. BO3MOXKHOCTE Tiepe/iadun HEIOCTPOCHHOTO 00BEKTa APYroMy MOJIPSTIUKY. BO3MOKHOCTE
YCTpaHeHI/IFI HEOOCTAaTKOB, I[OHYHICHHBIX B X0I¢€ CTpOI/ITCJII)CTBa 1 BBISIBJICHHBIX HpI/I HpI/IeMKe, cujiaMmn
JPYroro nojpsiAuuKa (TpeTbel CTOPOHBI) 3@ CUET CPEJICTB OCHOBHOTO MOJIPSIIUMKA, HE BBITOIHUBIIETO
CBOM 00s13aTENLCTBA.

Bo3smoxHocTe mepenaun  QyHkuMM 3aka3yuka IO BOIpPOCaM OpraHM3alMi  CTPOUTEIHCTBA,
CTPOMUTENLHOTO KOHTPOJISI IPUEMKH OOBEKTOB IPU CTPOUTEIBCTBE TEIEKOMMYHUKAIIMOHHBIX 00BEKTOB
TPETHE CTOPOHE.

I/IH,[[I/IBI/II[yaJ'IBHLIC N KOMILJICKHBIC UCIIBITAHUA O6OPYI[OBaHI/I$I.
MecTo OTYETHOCTH B pa60Te 3dKa34unKa, FTCHCPAJIbHOTO MMOAPAAYNKA U ITOAPAIINKA.

Bupl UCTIONHUTENBHOW JOKYMEHTAIIUU U TOPSJIOK e¢ BeaeHus. [1opsiiok moaroToBKu 00BEKTa K
crade. 3aBepIlieHUe CTPOUTEIILCTBA, PUEMKA M BBOJ] B OKCIUTyaTAI[HI0 3aKOHUYEHHBIX CTPOUTEIIECTBOM
00BEKTOB.

TOpI‘I/I, AHTUMOHOIIOJBHOC 3aKOHOAATCIBbCTBO. OpFaHI/I3aI_II/IH U TOpPOBCACHUC KOHKYPCHBIX
npoueayp, HOAroToBKa TCHHCpHOﬁ JOKYMCHTAIUH.

MoayJsb 11. Cuctema ynpasiieHus IKCILIyaTaumeii HeHTpa o0padoTKM JaHHBIX.
Cucrema yrmpaBieHUs dKCIUTyaTarei eHTpa 00paboTKH TaHHBIX.

— YIpaBJIeHHE TIEPCOHAIIOM;
— ToJAepKaHUE JOKYMEHTAIUHU B aKTyaTbHOM COCTOSHUMY;
— YIpaBlIEHUE I0TOBOPAMU;

— TeXHUYecKoe 00CIyKUBaHUE U PEMOHT;

— YIPABIICHUE JBUKEHUEM PACXOJHBIX MATEPUAIIOB U 3aIIACHBIX YaCTEH;
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— MOHHUTOPUHI COCTOAHUA CUCTCM U OpraHu3anvsd OnCPaTUuBHOI'O YIIPAaBJICHUS.

TpI/I OCHOBHBIX IIOAXO0Ja K TCXHUYECKOMY O6CJ'Iy>KI/IBaHI/IIO U pEMOHTY:

— BBINOJIHEHUE pab0T COOCTBEHHBIMU CHJIAMU;

— BBINOJIHEHUE paboT CUIIaMU CTOPOHHUX OpTaHU3aLUH;

— BBINOJIHEHUE PErJIaMEHTHBIX pabOT KaKk COOCTBEHHBIMU CHJIAMH, TaK U CTOPOHHHMHU
OpraHu3aLUsAMU.

Aytcopcunr. Opranuzanys TEXHUYECKOIO CONPOBOXKIEHUs HMHKeHepHbIX cucreM LIO/] cunamwu
CTOPOHHEW OpraHu3aly, 0COOEHHOCTH TEXHUYECKUX TpeOoBaHUN. OTIMYMS U CXOJCTBA MOJAPSIHBIX
U ayTCOPCUHTOBBIX OTHOmIeHHWH. OOecrneyeHne kauecTBa pabOT M coOmojaeHHe 00bEMOB pPadoT,
UCIOJHEHUE IJIaTexel, CoOJII0JIeHe HOPMATUBOB 3aKOHO/1aTeNIbCTBA, COOIII0/IEHIE HOPMATHBOB.

OpraHI/ISaHI/II/I — CHUCTCMHBLIC HHTCT'PATOPLI, 3aAKIIFOUCHUC ITPAMOI'O JOroBOpa C U3roTOBUTCIICM.

[Toxxoap! K BEIEHHIO MEPErOBOPOB C 3aKA3UMKOM YCIyr (paboT) TEXHMYECKOIO OOCIy>KUBAHMSL.
OcoOeHHOCTH COCTaBJIEHUSI M COTJIACOBAHUS JIOTOBOpA TEXHUYECKOTO COINPOBOXKICHUS, OTOBOD
OKa3aHMs YCIyr U Aoroop noipsana. Cucrema LEHOOOpa30BaHMS M CMETHOIO HOPMHMPOBAHUS.
Kanpkymsiiust 1 cmetHoe HopmupoBanue. Hopma Bpemenn pabounx (Hep). Hopma 3atpat tpyna (H3r).
Tapudnoe HopMHupoBaHHE.

IIpakTuyeckoe 3ansaTue Ne3.
JloroBop ayrcopcuMHra Ha conpoBoxieHne nHxkeHepHsbIx cucrem O/,
«Ketic»: Pemenue 3amauu o pa3paboTke JOToBOpa.

Moayasb 12. Coznanue unppacrpykrypst HO/.

C03,HaHI/Ie I/IH(I)paCTp}IKTprI HOZ[ OCIMOo4YKa HPOCKTUPOBAHUC-TIOCTABKA-MOHTAXK-TCXHUYCCKOC
COIIPOBOKACHUC. COHpOBO)K,Z[eHI/Ie MNPOCKTUPOBAHUA U obecrneucHue CINHCTBA TCXHUYCCKOI'O
peIICHUA, YACTHBIC TEXHUYCCKUEC 3aJaH .

Bo3MokHBIE pHUCKM TIpU BEJEHMM MEPEroBOPOB C 3aka3yuMkoM. [loaroToBka meperoBOpHOro
mporecca, y4é€T OCOOCHHOCTEH OpraHM3allMOHHOM CTPYKTYpbl KOHTpAareHTa IpH IUIAHUPOBAHUU
IIEPEroBOPHOrO Iporiecca.

B3aumoneiicTBue kopnopaTuBHbIX rpymil. GopmanbHble 1 HeopMabHbIe TPYIIBI B CTPYKTYpe
opranuzaiuu. ['pymnmel, QyHKIMOHUPYIOIIME HA OTHOCHUTEIHHO MOCTOSHHOW OCHOBE, U BPEMEHHBIE
rpymisl. ['Opu30oHTaNbHBIE U BEpTHKAIbHBIE TPYNIbl. Pa3BUTHE MPOEKTa B YCIOBUSAX B3aUMOJCHCTBUS
KOHKYPHUPYIOIIUX KOPHOPAaTUBHBIX Tpynn. ConepHUYECTBO 3a PECypchl KakK TrapaHTHs 00JagaHus
BO3MO’KHOCTBIO BBIITOJTHEHHS BO3JIOKEHHBIX Ha 000COOJIEHHYIO CTPYKTYPY 3ajad.

Kopropatuusie u BemomctBeHHble L[OJ[. Ponb mentpa oOpaOOTKM MJaHHBIX B CHUCTEME
uHpopMalMoOHHOTO ofecrieueHus npeanpusTus. CrocoObl OpraHU3allMMd KaHAJOB CBSI3U, METOMbI
pe3epBUPOBAHUSI. Texunueckue u OpraHHU3alOHHBIE Mepbl 1o o0ecrnedeHuno
KaTacTpo(oycTOHIMBOCTH.

OcoOeHHOCTH OpTaHU3aLUH YIIPABICHHS MPOSKTAMU B KPYITHBIX POCCUHCKUX TOCYAapCTBEHHBIX
kopropanusax. OcoOeHHOCTH — OIOJKETHMPOBAHUSA, CMETHOIO  HOPMUPOBAHUS,  OpraHU3aLUU
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(MHAHCOBOIO KOHTPOJII U YOpPaBJIEHHS B KOPIOpPALHUAX C TOCYJApPCTBEHHBIM YYacTHEM.
WNHXUHUPUHTOBBIN MHBECTULIMOHHBINA MTPOEKT: CTAJANU PAa3BUTHS U BO3HUKAIOIIME [IPU €0 peann3aliu
pucku. ®uHAHCOBOE IJIAHUPOBaHUE. YUET OCOOCHHOCTEH OpraHU3allMOHHON CTPYKTYphl KOHTpareHTa
IpU IUJIAHUPOBAHUU TIEPErOBOPHOIO Ipoliecca. Pa3Butue mpoekTa B YCIOBUSX B3aUMOJEHUCTBUS
KOHKYPHUPYIOIIMX KOPIOPATUBHBIX TPYIII.
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3. NIPAKTUYECKMUE 3AHATUA.

IIpakTnyeckoe 3ansaTue Nel.

I[lnanupoBanue padoT MO MOJAEPHHM3ANMHU IJIEKTPOCHAOKEHHMSI eHCTBYIOIIEH CepBepHOM
nOoA.

«Keticy: Pemienne 3amaun 1o MojepHH3AIMU cUCTeMbl anekTpocHaOxkenus 1[OJ] (meTommka
MUHHMMU3ALUHA BPEMEHH OTKIIFOUCHHUS ).

Hcxoanbie 1anHble (110 MATEPHUAIAM PeaJIM30BAHHOIO MIPOEKTA):

Hcxoanbiii coctaB 000pyA0BaHUs, TEXHUYECKOE 3a/IJaHUE, TPOCKTHAS IOKYMEHTAaLUA.

3aganue: PazpaboTarh IuaH-rpadUK MEPEeKIIOUEHUs CEpBEPHOrO0 OOOpYHOBaHUS HA BHOBB
CMOHTHPOBAHHYIO CHCTEMY D3JIEKTPOCHAOKEeHUsS 00ecredyuB MPU 3TOM MHHHMMAJbHBIE TEPEPHIBBHI B
paboTe CHCTEMBI AIIEKTPOCHAOKECHHS.

IIpakTHueckoe 3ausaTue No2.

JAucneryepuszanus uH:keHepHbIX cucteM LHHO/I (mo maTepuasiam peajin30BaHHOIO MPOEKTA).
«Kelic»: mocTpoeHHe CTPYKTYpbl CHUCTEMbl MOHUTOPHHIA I JAMCIETYEpU3AlMU LIEHTpa
00paboTKM JaHHBIX (J1aTa-IeHTpa) Ha OCHOBE IporpaMMHOTro obecrieueHus MasterSCADA.

Hcxoanble nanubie (10 MaTEpHAIaM Peaju30BaAHHOIO NIPOEKTA):

HcxonHblii coctaB 000pyA0BaHUs, TEXHUYECKOE 3a/JaHKe, IPOEKTHAs JOKYMEHTALIMSL.

3ananme: Pa3paboraTh CTPYKTYPHYIO CXEMYy I[OCTPOEHHUS CHUCTEMbl MOHHUTOpPUHIa, 0OOCHOBaB
HE00XOAMMOCTh BKJIIOUEHHsI BCEX JIEMEHTOB MOCTPOEHMS. BhICTaBieHHe BCTpEUHbIX TpeOOBaHMU K
napameTpam JUCIEeTYepU3UPYeMOro 000pya0BaHusl.

IIpakTHyeckoe 3ansitue Ne3.

JloroBop ayrcopcuHra Jjs COnpoBoKaAeHHs UHKeHepHbIX cucteM IO/,

«Keticy: Pemenne 3amauun mo pa3paboTKe AJOTOBOpaA MOIAPsAA ISl TEXHUYECKOTO COMPOBOXKICHUS
nHkeHepHbIx cucteM [O/I.

Hcxoanbie nanHbie (0 MaTEpHAIaM Peaiu30BAHHOIO MPOEKTA):

CocTaB MHXEHEPHOTO 000pPYI0BaHUS, TEXHUUYCCKOE 3a/JaHUE, TEXHIUICCKAs IOKYMCHTAITH.

3aganue: Pa3zpaboTaTh CTPYKTYpHYIO CXE€MYy IMOCTPOEHHSI CHCTEMbl MOHUTOPHHTA, 0OOCHOBAaB
HE0OXOIMMOCTh BKIIFOUEHHSI BCEX DJIEMEHTOB MOCTPOEHUs. BhICTaBiIeHHE BCTPEUHBIX TPeOOBAHUN K
napaMmerpam IUCIeTYePU3UPyeMOro 000pyI0BaHHUS.
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4. 3AUET.

Buier Ne 1

Bonpoc Ne 1. Uro takoe «otkazoycroiunBocts LIO/»? JlaiiTe XxapakTepucTuky Kiaccudukanus 1mo
ypoBH:aM ot Uptime Institute.

Bompoc Ne 2. Yto Takoe AKT pasrpaHnueHus 6aJIaHCOBOM MPUHAIIICKHOCTH U SKCIUTYaTallMOHHON
OTBETCTBEHHOCTH CTOPOH IIPH 3KCIUIyaTalluU JIEKTPOYCTAHOBOK?

Bomnpoc Ne 3. [Ipemyioxxute BapHaHThl pa3MeneHust IKapoB U CTOSK B MATMHHOM 3aiie. KakoBo
BIIMSIHUE PAacHpeeIeHHs BO3AYIIHbIX IOTOKOB Ha sHeprodgdextuBHocts [{O1?

Buuer Ne 2

Bompoc Ne 1. KaxkoBa ctpykrypa urxxeHepusix cuctem L{IO1? O6pucyiite BbIrOAbl OT HOCTPOCHUS
coBpeMeHHoI nnxeHepHoit undpactpykrypsl LHO/I, ocHoBanno# Ha crangaprax CH 512-78 u ANSI-
TIA 942.

Bompoc Ne 2. [Tepeuncinte 0cOOEHHOCTH AIIEKTPOCHA0KEHHSI cepBepHOro obopynoBanus. [IpuBenure
MIPUMEPHI CXEM PE3epPBUPOBAHHUS.

Bompoc Ne 3. Yto Takoe cxema KOHIUIIMOHUPOBAHUS C UCIIOJIB30BaHUEeM TipsiMoro ucrapenus (DX)?

Buier Ne 3

Bompoc Ne 1. Onumnre yetwipe ypoBHs Hagaéxuoctu LIO: Tier 1(N), Tier 2(N+1), Tier 3(N+1), Tier
4(2(N+1)).

Bompoc Ne 2. Uto Takoe rapanTupoBaHHOE U OecriepeOoitHoe dnekTpocHadkenne. Kakue Bol 3HaeTe
THITBI ICTOYHHUKOB OecriepeboitHoro sanekrponutanus (MBIT)?

Bonpoc Ne 3. Yro Takoe cxema KOHIUIIMOHUPOBAHUSI C UCIIOJIb30BaHUEM XO0JIOAUIBHBIX MaluH (CX)?

Buier Ne 4

Bonpoc Ne 1. Onummre napamerpsl otkazoycroiunsoctd LIO/]. CBs3p HanexHOCTH U
3HeprodhPEeKTUBHOCTH.

Bonpoc Ne 2. Onumnre 0coOeHHOCTH CTPYKTYPBI CUCTEM C UCIOIb30BAHUEM CTATHUECKOTO U
nunamuueckoro MBII. KakoBbl BapuaHThl TOAKITIOYSHHS arperaToB C IeJIbio o0ecrieueHus TpedyeMon
HaJIeKHOCTH?

Bompoc Ne 3. Uto Takoe aguabaTudeckoe oxjiaaxaeHue?

Buier Ne §

Bonpoc Ne 1. Korga skoHoMuuecku nenecoodpasno npumeHsats JJJIMBIT (crouMocTs 3akynku u
CTOMMOCTD BJIaJICHUSI)?

Bompoc Ne 2. Yto Takoe HamosibHbIE KOHIUITMOHEPHBIE OJI0KK ¢ BO3AYIIHBIM oxnaxaeHuem (CRAC)?
Bonpoc Ne 3. Onummre crioco6s! odecreueHnsi paHHero 0OHapyKeHUs BO3ropaHusi 000py10BaHMUsI.
OcobeHHocTH 0OHapyXEHHs BO3TOPAHUS B CTOMKAX C 3aMKHYTOM CUCTEMOMN OXJIaXKICHHS.

Buier Ne 6

Bompoc Ne 1. Kem ocymecTBisieTcss CTpOUTENBHBIA KOHTPOJIb?
Bompoc Ne 2. Uto Takoe crucTeMbl 6€30MacHOCTH 3/IaHus?

Bonpoc Ne 3. Yro Takoe KOMITJIEKCHOE OIpoOOoBaHKEe 000py10BaHuUs?

Buuer Ne 7

Bompoc Ne 1. Kak oopmiisiroTes 3amedanusi TEXHUYECKOTO 3aKa3unka?

Bompoc Ne 2. Yto Takoe «CKpBITBIE pabOTHI.

Bonpoc Ne 3. Korzaa u a5 4ero npuMeHseTcsl IByXCTaJuilHOe IPOEKTUPOBaHUE?
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Buier Ne 8

Bompoc Ne 1. O kakux cuTyanusx Ha 00bEKTe KanuTajabHOrO CTPOUTENBCTBA, JIUIIO, OCYIIECTBIISIONIEE
CTPOUTENLCTBO, 00513aHO U3BEIIATh OPTaHbl TOCYJAPCTBEHHOTO CTPOUTENLHOTO Ha30pa?

Bompoc Ne 2. Onumure 0cOOEHHOCTH CHCTEM aBTOMATUYECKOTO MOKAPOTYIIICHHS CEPBEPHBIX
HOMENIEHUH.

Bormpoc Ne 3. Uto Takoe cMeTHOE HOpMUpOBaHue?

Buier Ne 9

Bonpoc Ne 1. B kakux citydasix BeIeTCsl CTPOUTEIbHBINA KOHTPOJIb?

Bompoc Ne 2. Jlaiite onpeneneHue TepmMuHy «Oco00 omacHbIe, TEXHUYECKH CIOXKHBIC U YHUKAITbHBIC
OOBEKTHI».

Bonpoc Ne 3. Yro Takoe cuctema JucneTyepu3aluy, aBTOMaTU3aluU U YIIPABIECHUS NH)XEHEPHBIMU
cucremamu LHOJ1?

Buier Ne 10

Bomnpoc Ne 1. Onumure texnonoruu LonWorks, KNX/EIB, Modbus. KakoBsl npenmyiecTsa
00BEKTHO-OPUEHTHPOBAHHOTO Mo1xoAa mpu paspadbotke SCADA cucrem. [IpuBennte npumepsl
npuMeHeHus yHuBepcanbHbix Modbus 1 SNMP OPC cepepos.

Bomnpoc Ne 2. Jlaiite onpenenenue tepMuny «/crnonHuTenbHas 10KyMEHTalus».

Bomnpoc Ne 3. ConunapHasi OTBETCTBEHHOCTh B IoroBope noapsaa. [Ipuseaute mpumepsl.
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5. OBPA3OBATEJILHBIE TEXHOJIOTUHU.

JlexumoHHbIE 3aHATHS TPOBOIATCS B ayIUTOPHUSIX, OOOPYAOBAaHHBIX KOMMBIOTEPAMH, 3JIEKTPOHHBIMU
MMPOEKTOPaMU W WHTEPAKTUBHBIMH JIOCKAMH, YTO TO3BOJIIET COYETATh AKTUBHBIC M MHTEPAKTHBHBIC (HOPMBI
MpOBEJICHUS 3aHATUN. UTeHHE JIEKIIUA COMTPOBOXKAACTCS AEMOHCTPAIMEH KOMITBIOTEPHBIX CIaNI0B.

6. CAMOCTOSTEJbHAS PABOTA INPU N3YUYEHUU YYEFHOW INCIHUILIVNHEL.

Buasbi pator:

— CucreMarnyeckas mpopaboTKka KOHCIIEKTOB 3aHITHI, Y4eOHOU 1 CIIEUATbHON TEXHUYECKON
JIATEPATYPHI C LENbIO BHINOJIHEHUS 3aJaHUMN.

— IloaroroBka K MpakTUYECKUM 3aHATUSM C UCIOJIb30BAHUEM METOJIMYECKUX PEKOMEH AU
MperoaBaTesi, HOArOTOBKA K X 3alUTe.

— Pabota Hax pedeparom 1o npemioKeHHBIM TEMaM.

MaTepl/laJIbl JJIs1 CAMOCTOATEJIbHOI0 N3yY€CeHMS .

1. I'panoctpoutensubiii Konekc Poccuiickoit @enepanun (ot 29 nexadpst 2004 roga Ne 190-D3).
2. [TonoxeHne 0 cocTaBe pas3/ieoB MPOSKTHOW JOKYMEHTAIIMH U TPEOOBAHUSIX K UX COJCPIKAHHIO

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

3. I'OCT 2.102-2013. Enunas cucreMa KOHCTPYKTOPCKOM —JOKyMEHTauuu. Buasl u
KOMIUIEKTHOCTh KOHCTPYKTOPCKUX JIOKYMEHTOB.

4. I'OCT  34.003-90. UudopmauuonHass  texHonorus. Kommiekc  craHgaproB  Ha
aBTOMATHU3UPOBAHHBIE CUCTEMbI. ABTOMaTU3UPOBAHHbBIE CUCTEMBI. TE€PMHHBI U OIIPE/IEIECHHUS.

5. I'OCT 34.601-90. ABToMaTu3upoBaHHbIie cucTeMbl. CTaauu CO3aHusl.

6. CHull 3.01.04-87. Ilpuemka B 5SKCIUTyaTallMI0 3aKOHUYEHHBIX CTPOMTEIBCTBOM OOBEKTOB.

OCHOBHBIE NOJIOKEHUS.

7. [Tpuka3 MunucrepcTa Tpyaa u counanbHoi 3amutsel PO ot 24 uronsg 2013 r. Ne 328H «O6
yTBepxkacHuM [IpaBuil o oxpaHe Tpya IpH SKCILTyaTaluy 3JIEKTPOYCTAHOBOK»

8. Cranpapt TIA 942 http://cons-systems.ru/tia-942

9. «[IpaBuima TEXHWYECKOW OKCIUTyaTallMM dJEKTPOYCTAaHOBOK moTpebOutenei» [Ipukas
Mununcrepcra sHepretuku Poccutickoit @enepannu ot 13 auBaps 2003 r. N 6.

10.  denepanbHsii 3ak0H Ne 69-D3 ot 21.12.94 «O noxapHO 6€30MTaCHOCTHY;

11. ®enepanbubiit 3ak0H Ne 7-D3 ot 10.01.02 «O06 oxpaHe OKpYKAIOIIEH Cpebly;

12.  ®enepanbhblii 3akoH Ne 184-D3 ot 27.12.02 «O TeXHUYECKOM peryJIupOBaHUNY;

13.  ®enepanpubiii 3ak0H No 8§9-D3 ot 22.05.98 «O6 oTxomax MpOM3BOACTBA U MOTpeOICHUS» (C

U3MEHEHUSAMH U AonojHeHusIMA oT 29.12.00 Ne169-D3)

14. I'OCT 2.102-2013. EnpunHas cuctemMa KOHCTPYKTOPCKOM JOKyMEHTauuu. Buuel u
KOMIUIEKTHOCTh KOHCTPYKTOPCKUX JIOKYMEHTOB.

15.  CHull 3.01.04-87. Ilpuemka B 3KCITyaTalUI0 3aKOHUYEHHBIX CTPOUTEIHCTBOM OOBEKTOB.
OCHOBHBIE TTOJIOKEHHUS.

16.  IlpaBuna ycrpoiictBa 3nekrpoyctaHoBok (ITYD 6,7). Ilpukas Munsaepro Poccun 08.07.2002
Ne 204.
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18. B. A. /IpuanH «PyKOBOACTBO IO KOHTPOJIO KadeCTBa 3JIEKTPOMOHTAXHBIX paboT» CaHKT-
[TerepOypr MUznatensckuii JJom KH+ 2002r.
19.  Cranmapt TIA-942. TpeGoBaHus K 3JIEKTPOOOOPYAOBAHHUIO IIEHTPOB OOpPAaOOTKH JTaHHBIX
(ITO M) http://cons-systems.ru/trebovaniya-k-lektrooborudovaniyu-tcentrov-obrabotki-dannykh-tco
20.  HHCTpyKIMS MO MPOSKTUPOBAHUIO 3[IaHUN W MOMEIICHUN IS AJIEKTPOHHO-BBIYHCIUTEIBHBIX
mamma CH 512-78. YTBepxknena nocranoBinenueM [ocynapcrBennoro komurera CCCP mo nemnam
cTpouTenbeTBa OT 22 nexadpst 1978 1. Ne 244,

21.  Opranu3anus  3JEKTPOCHAOXCHHUS  LIEHTPOB 00pabOTKH  JaHHBIX. http://cons-
systems.ru/organizatciya-lektrosnabzheniya-tcentrov-obrabotki-dannykh
22. Cucrema ympaBjieHHs OKCIUTyaTallued IleHTpa oOpaOOTKH  JaHHBIX. http://cons-
systems.ru/sistema-upravleniya-kspluatatciey-tcentra-obrabotki-dannykh
23. YBenuuenue skoHomuueckoil s dexrusHoctu L[O/] myrem mepenauu 4acTu MPOIIECCOB Ha

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

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

25. KommnekcHast cucTeMbl MOHUTOpHUHI'a TCXHUYCCKOTI'O COCTOAHHA HMHKCHCPHBIX CHUCTCM HOH
http://cons-systems.ru/kompleksnaya-sistemy-monitoringa-tekhnicheskogo-sostoyaniya-inzh
26. CucreMsl AUCIICTYCPpU3alUH, aBTOMATU3AllUN U YIPABJICHUA NHKCHCPHBIMU CUCTEMaMHU I_[OI[

http://cons-systems.ru/sistemy-dispetcherizatcii-avtomatizatcii-i-upravleniya-inzhenern
27.  VmxeHepHbIid B3MJIL ~ HA  MOHHUTOpPUHT  obOopymoBanms IO/ http://cons-
systems.ru/inzhenernyy-vzglyad-na-monitoring-oborudovaniya-tcod

28.  JluHaMu4YecKuil HCTOYHUK OecriepeOoiinoro mutanus (auuamudeckuii MBIT)  http://cons-
systems.ru/dinamicheskiy-istochnik-bespereboynogo-pitaniya-dinamicheskiy-ib
29. HpaBI/IJ'Ia y4d€Ta U XPAHCHUSA OU3CJIIBHOI'O TOIUIMBA W MOTOPHBIX MacCCI IPU ISKCILUTyaTaluu

JM3ebHBIX deKTpocTanmuii http://cons-systems.ru/toplivnoe-khozyaystvo

30.  Hmxenepusie cuctemsl LIOJ1 http://upr-proektom.ru/inzhenernye-sistemy-tcod

31. XPECTOMATHU: https://yadi.sk/i/jtanQC993VXxht

32. WNunuBuayanbHble M (YHKLIMOHAJIBHBIE HCHBITAHWS CMOHTHPOBAHHOIO O0OOpYIOBaHUA H
KOMILIEKCHOE OMpoObIBaHue OTAETbHBIX cucTeM. http://upr-proektom.ru/individualnye-i-kompleksnye-
funktcionalnye-ispytaniya-oborudovan
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7. BPE3VJbTATE OCBOEHUS NIPOTPAMMBI Y COAYIIATEJS JTOJKHBI BbITh
COPOPMHUPOBAHBI THITOBBIE OBINENTPOPECCHOHAJIBHBIE (OIIK) 1
HPOPECCHUOHAJIBHBIE KOMIETEHIIMH (IK) ITO TEMATHKE KYPCA:

Komnerenuus Kon
n/n

T'oToBHOCTH K pa60Te B KOJIJICKTHUBC, CIIOCOOHOCTE OCYIIECTBJIATh PYKOBOACTBO KOJIJICKTUBOM,
1 MOATO0TaBJIUBATL JOKYMCHTALIUIO JIS CO3JaHUsA CUCTEMbI MCHC/[PKMCHTA KauCCTBa MPOU3BOACTBECHHOT' O OIIK7
noapas3acjacHus.

2 | YMeHne HCIIONB30BaTh HOPMATHUBHBIC PABOBEIC JOKYMEHTHI B IPO(ECCHOHANBHON A TEITHHOCTH. OIIKS

CrHocoGHOCTh NPOBOMUTH INPEIBAPUTEIFHOC TEXHUKO-DKOHOMHYECKOE OOOCHOBaHHE IPOEKTHBIX
pemieHnid, pa3padaTbBaTh IPOCKTHYID U pabodyr0 TEXHHYECKYI0 JOKYMEHTAIHI0, O(OpMIIATH
3 | 3akoHUEHHBIE MIPOEKTHO-KOHCTPYKTOPCKHE paboTsl, KOHTPOJIMPOBATh cootBerctBue | [IK3
pa3pa6aTLIBaeM1>1x IIPOCKTOB U TEXHUYCCKOM JOKYMEHTAlMU 3aJlaHuIo, CTaHAapTaM, TEXHUYCCKUM
YCJIOBUAM U APYT'UM HOPMATHUBHBIM JOKYMCHTaM.

CriocoOHOCTh y4acTBOBaTh B TNPOCKTUPOBAHMM M H3BICKAHUH OOBEKTOB MPOGECCHOHATBHOMN K4

JACATCIBbHOCTH.

3HaHHWE OPraHU3ALHMOHHO-TIPABOBBIX OCHOB YIPABJICHUCCKON U MpEANPUHIMATEIECKON S TEIbHOCTH
5 | B cdepe CTpoHTENbCTBA M SKHIIMIIHO-KOMMYHAJIBHOTO XO3fiCTBa, OCHOB IUIaHMpoBaHus padots! | ITK10
nepcoHaa u (POHAOB OIUIATHI TPYIA.

CriocoOHOCTh  pa3pabaTbIBaTh OMNEpAaTHBHBIC IUIAHBI PaOOTHl TEPBHUYHBIX IPOM3BOJICTBEHHBIX
6 MOIPa3/ICIICHIM, BECTH aHAJIN3 3aTPaT U PE3yJIbTaTOB MPOU3BOICTBCHHON NeATEILHOCTH, cocTapienue | [TK12
TEXHHUYECKOH JOKYMEHTAIINH, & TAK)KE YCTAHOBJIEHHOM OTYETHOCTH 110 YTBEPKICHHBIM (hopmaM.

3HaHUEC HAYYHO-TEXHUUYCCKOW HH(MOpMAIMH, OTCUCCTBCHHOIO M 3apyOE)KHOI'0 OMbITa MO MPOdUIiIro

7 [K13
TS TETbHOCTH.
3HaHWEe TpPaBWI W TEXHOJIOTMH MOHTaXka, HAaNAIK{, HCUBITAHWA M CAAYM B OKCIDIyaTalldlo |

8 IKCIUTyaTalui0 KOHCTPYKIWH, HHXXCHEPHBIX CHCTEM H OOOpYIOBAHUS CTPOUTEIBHBIX OOBEKTOB, K16
O0BEKTOB  KHJIMIHO-KOMMYHAJBHOTO XO3SICTBA, TPABMJI NpPHEMKH OO0pasloB MPOIYKIUH,
BBIITYCKAEMOH MPEIIPUITHEM.

9 Brnagenne MeToiaMuy ONBITHON MPOBEPKU 000PYIOBAHUS M CPEACTB TeXHOJOrnueckoro obecneuenus. | [1K17

Brnanenne MeTosamMu MOHHTOPHHTA M OIIGHKHM TEXHHYECKOTO COCTOSHMS M OCTaTOYHOTO pecypca
10 | crpouTenbHBIX OOBEKTOB M OOBEKTOB JKMJIMIIHO-KOMMYHAJIBHOTO XO3fiHCTBa, cTpomTenbHoro u | ITK18
KHUITMITHO-KOMMYHAJIbHOTO 000pY/IOBaHUS.

CriocoOHOCTh OPraHU30BaTh NPO(PUIAKTHYECKHAE OCMOTPBI, PEMOHT, IPUEMKY M OCBOSHHE BBOJHUMOTO
11 | obopymoBaHus, COCTABIATH 3asgBKM Ha OOOpYyIOBaHWE W 3amlacHble YacTH, TOTOBUTh TexHUueckyro | I1K19
JIOKYMEHTAIHUIO ¥ HHCTPYKIIMH 10 SKCIUTyaTallid U PEMOHTY 000PYy/I0BaHUS, HHKEHEPHBIX CHCTEM.

CrocoOHOCTh OCYIIECTBISATh OPTaHU3AIMIO0 W TUTAHUPOBAHME TEXHWUYECKOW JKCIUTyaTallud 3TaHUA U
12 | coopyxeHuil, 00BEKTOB JKHIIMIITHO-KOMMYHAIBHOTO XO3SHCTBA C IeJbi0 oOecreueHust HamexHocTH, | [TK20
SKOHOMHYHOCTH U 0€30MaCHOCTHU MX (PYHKIIMOHUPOBAHHUS.

3HaHWE OCHOB HCHOO6paBOBaHI/Iﬂ U CMCETHOT'O HOPMHPOBAHUSA B CTPOUTCIBCTBE U IKWJIMIIHO-
KOMMYHAJIbHOM XO3$IﬁCTB€, CIIOCOOHOCTH paSpa6aTLIBaTL MEpbI 1O TMOBBIIICHUIO TEXHUYCCKON U

13 IMK21
3KOHOMHUYECKOU Bq)(l)CKTI/IBHOCTI/I pa6OTLI CTPOUTCJIbHBIX OpraHu3alui U OpraHu3alivuv KUJIHIIHO-
KOMMYHAJIbHOT'O XO3IHCTBA.

14 CrocoOHOCTh K pa3pabOTKe MEpONPHUSTHI TOBBIIMICHNWS WHBECTUIIMOHHON MPUBIEKATEIbHOCTH K22
00BEKTOB CTPOUTEIBCTBA U KUITUITHO-KOMMYHAJIBHOT'O XO3SHCTBA.

Pa3paboran: C.A. Ounun

Hkok Ilo ()OnO,f'lHumeﬂbHOMy CO2NACOBAHUIO 803MOJNCHA OP2AHU3AYUSL NPAKMUYECKO20 O3HAKOMAEHUA C 050py()08L1Hu€M, npocmaegisiemblim KOMRaHusiImMu
APC by Schneider Electric, STULZ, Hitec Power Protection, F.G.Wilson, Piller.
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