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Pacnucanue 3aHsaTu

Cemunap: ""Opranm3anusi SKCILIYATAIIMH IIEHTPOB 00padoTku aanHbix (ILOJ1), B
ToM yHncae ceprudpumupoBanubix Telecommunications Industry Association
(TIA) ANSI/TIA-942-A o cranaapry Telecommunications Infrastructure

Standard for Data Centers no nagesxknoctu 10 ypoBus Tier 3 (N+1)"

Kaxue napamempuor cnedyem zaxnaovieams npu npoexmuposanuu L[ON] 6 opeanusayuu? Kax
2paMOmHO  CHIGHUPOBAMb  NPOEKMmHble  padomsl,  NPAGUILHO  GblOpamb  0bOpyOoeaHue,
ONMUMUZUPOBAMb (DUHAHCOBBIE 3aMPaAMbl, MAKCUMAIbHO NPOCUUMAMb 8Ce PUCKU NpOoeKma U
cocmasums mexumuueckoe 3aoauue. B Xxode meponpusmus 6vl cmodceme 3a0amv 8ONPOCH
9KCnepmam, noOeIUmvbCs CGOUMU NPOOIeMaAMU U HAMU ONMUMATbHOE peuleHue 0 3a0ad 8aue20
npeonpusmusl.

2 mHs (8 yacoB JIeKImii)

Perucrpanusi y4aCTHUKOB

Qunun Cepeent Anexcanoposuu
(Bedywuii cneyuanucm omoena unxncenepuolx cucmem L[O] I1A0 «MOIK»,
IKCnepm 6 001acmu IKCHAYamayuu 31eKmpomexHuyecKozo 000pyo00sanus, cucmem
be3onacnocmu u ceasu).
Ooépaszoeanue: Kuesckoe evicutee unscenepnoe paouomexuuueckoe yuunuuie; PAHXul'C npu
Ilpe3uoenme P®.
Cmasc npenooasamenvckoil oeamenvnocmu — 15 n1em)

Uro takoe neHtp obpabotku manubix (LIOJ)? Knaccubukauus u tunet L{OZ. Paboter mo
OpraHHU3aIK CTPOUTEIIBCTBA IICHTPOB 00pa0bOTKH MaHHBIX. OTEYeCTBEHHAS U 3apyOeKHasi CHCTeMa
TexHU4yeckoro peryiauponanusi. OtkazoycroiuuBocts LHO/. Ctangapt Accounanuu U3roToBUTeENEH
oOopynoBanus A nepenadyn JaHHbIX - TIA 942 u knaccuduxanus no yposHsaMm ot Uptime Institute.

OcHoBHO# moka3zarenb padotsl IO/l — oTkazoycroitunBocTh. YeTbipe ypOBHS HaAEKHOCTH
LOJ: Tier 1 (N), Tier 2 (N+1), Tier 3 (N+1), Tier 4 (2(N+1)).
Crpyktypa  uHxkeHepHbix  cuctem IO/l  (xonguumoHupoBanue;  OecriepeOoiiHoe

ANEKTPOCHAOXKEHNE; OXPAHHO-TIOXKApHas CHUTHAIM3AlMs M CHUCTEMa Tra30BOTO IMOKapOTYIIECHHUS;
CHCTeMa MOHMTOPHHTA, CUCTEMA YIIPABJICHHS U KOHTPOJISI JOCTYTIA).

Beironpr oT mocTpoeHus coBpeMeHHOW nHXeHepHou umHppacTtpykTypsl [{O/], ocHoBaHHOW Ha
crangaptax CH 512-78 u ANSI-TIA 942.

Ilepepuie (uaii, koghe)

VYcrpoiictBo 3nexTpudeckux cerell. IlpaBuma ycrpoiictBa snektpoyctanoBok (ITYD 6,7).
YCTpOMCTBO 3IEKTPUYECKUX CETEH YIpaBJICHUS CHUCTEMaMHU JKU3HEOOECTICUCHHS 3JaHul |
COOPYKEHHH. Obecneuenue HaJEKHOCTH ceren AIIEKTPOCHAOKEHHUS. Kareropun
ANEKTPONPUEMHUKOB M oOecriedeHre HaAeKHOCTH anekTpocHabxkenus (I1VD). KauectBo
anektposHepruu. [lonarue 00 AxTe pasrpaHuueHuss OaJaHCOBOM  NPUHAMICKHOCTH U
JKCIUTYaTallMOHHOW OTBETCTBEHHOCTH CTOPOH IPH SKCILIYaTAIMK 3JIEKTPOYCTAaHOBOK.

OCOOeHHOCTH 3JIEKTpOCHAOXKEeHHUsS cepBepHOro obopynoBaHus. CXeMbl pe3epBUPOBAHMSL.
OHeproa@GeKTUBHOCTh U IHEProcOepekeHUe B DJIEKTPUUYECKUX CeTAX. YpoBHU HaaexxkHoctn CI'D
(pexomenpauuu cranaapra TIA EIA 942).

VcTOYHUKH TapaHTUPOBAHHOTO M PE3EPBHOIO 3JieKTpocHaOkeHus. OueHka BpeMeHH paboThl
CUCTEMBI PE3EpBHOI0O 3jeKTponuTaHus. CXeMbpl MOAKIIOYEHUS MCTOYHHUKOB PE3EPBHOIO
3IEKTPOIUTAHMUS.

Tumns! ucrounukoB 6ecnepedoitnoro anexkrponuranus (MBII) (ctarnyeckue u poropusie). UBII
IBOMHOrO mpeoOpazoBaHus. [luzenbHble TeHEpaTOpbl, aBTOMAaTHKa BBOJIA pE3epBa, CIOCOOBI
nojkiIoueHus. Bpemennas nuarpamma pa6otsl komiuiekca MBIT - JITI'Y. KoaddunmenT noneznoro
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nevicteust UBI, metoasr nmoBeimenust KITJ] u BiusiHue Ha HaIeKHOCTh. AKKYMYJIATOPHBIE OaTapen
(Tunel 6aTapeit, moao0p, KOHTPOIh). MoTHHE3amuUTA.

3ammTa OT MOpaKEHUs AIIEKTpUYeCKUM ToKoM. OXpaHa TpyAa NMpU BHINOJIHEHUH PabOT Ha
AJIEKTPOYCTAHOBKAX.

Ilepepuié (uaii, koghe)

Illeznoe Eezenuii Bnaoumuposuu
(Bamecmumens zenepanvnozo oupekmopa 000 «CneyInepzoTpeiion™, kanouoam mexHuvecKux
HAayK,
IKCnepm 6 001acmu IKCHIYAmayuu I1eKmpomMexanuieckozo 060pyo0oeanus)
Ooépaszosanue:
cmasic npenodasamensckoul deamenvHocmu — 12 nem)

Pacuer MOIIHOCTH CUCTEMBI TapaHTUPOBAHHOTO 3JEKTpOCHaOkeHus. [[u3enb reHepatopHbie
YCTaHOBKH, CTaHAAPTHI, TpeOOBaHMSI, BADUAHTHI UCTIOJTHEHHUS.

Onenka Harpy3ku Ha JII'Y, akTuBHas U peakTUBHAs MOIIHOCTb, PACUET MOIIHOCTU C Y4ETOM
rapamMeTpoB NOJKIIOUYeHHOro crarnyeckoro MBII.

Cucrema  Oecniepe0OMHOTO  JJICKTPOCHAOKEHUS  CO  CTAaTHUYECKMMH  MCTOYHHKAMU
6ecniepeboitnoro nuranus. [Ipumeps! peanuzanuu. Pe3epBHbie qu3enbHbIC T€HEPATOPHI (HA IpUMEpe
mamia komnanuu F.G.Wilson).

CymMmapHas Iomaab MPOU3BOACTBEHHBIX MOIIHOCTEW mpennpusatuii komnanuu F.G.Wilson,
pacniosioxkeHHbIX B bpaswiun, Kurae, Unmuu, CIIA, Bkitouas mra0-KBapTHPY KOMIIAHMHM B
Cesepnoit Mpnanauu, npesbimaer 186 000 M?, Ha KOTOPBIX €XKEroJIHO U3roTaBIMBaeTCs CBbIIIe 132
000 reneparopubIX ycTaHOBOK. bonee 370 odunmanpHbix quiepoB B Oosee yem 150 cTpanax mupa,
rapaHTUPYIOT co3JaHHe Haubojiee HSKOHOMHBIX M TEXHHYECKHM COBEpIICHHBIX CHCTEM
TEHEPUPOBAHUS DJICKTPOIHEPTUH.

Ilepepuig (uaii, koghe)

Pomanv Bnaoucnae Bauecnasoseuu
(Aupexkmop no pazeumuro 6uzneca 000 «Xaimex Ilaysp IIpomexuwn Pycy™,
IKCnepm 6 001acmu nPOEKMupPoSanus, CIpoOUmeIbLCmea u cepeuca cucmem 0ecnepedoiinozo
9J1IEKMPOCHADIHCEHU)
Oopaszoeanue: Boennas Axademun Ceasu, C.Ilemepoype. Huowcenep-uccneooeamens;
Poccuiickaa skonomuueckan akaoemusn um. I.B. Ilnexanoea. Cmpamezuueckuii MeHeOHCMEHM.
CMAaXc nPEenoo0asamenbcKoil oeameavnocmu — 15 nem).

CTpyKTypa CHCTEM C UCIIONIB30BAaHUEM CTaTUYECKOro U quHamuueckoro MbII.

OcobeHHocTn pabOTHI CHCTEM 3JIeKTpocHaOxkeHusi ¢ ucnoiab3oBanuem JIJIVMBII. Bapuantsl
MOJIKIII0UYEHUs arperatoB. ObecrieueHue HaJe)KHOCTH.

CtpykTypa pOTOpHBIX CHCTeM oOOecrieueHHs  OecriepeOOMHOr0O W HEMpPEepPHIBHOTO
anekTpocHaOxeHus: Oomnpinoi momrHocTH (0T 50 mo 2700 kBA), 0cOOEHHOCTH SKCILTyaTaIuH.
WcTopus co3nanus AMHAMUYECKUX POTOPHBIX HCTOYHUKOB Oecriepedoiinoro nuranus (JJPUBII).

Cuctembl 6ecriepeOOHHOr0 3MEKTPOCHAOKEHUS ¢ TUHAMUYECKMMU POTOPHBIMU HCTOYHUKAMU
OecriepeOOMHOrO MUTaHUS - HA TpuMepe MamuH kommanuu Hitec Power Protection (Kommnanwus
Hitec Power Protection sBisieTcss MHUPOBBIM TEXHOJOTMYECKMM JIMJIEPOM B OOJIACTH POTOPHBIX
cucteM obecrieueHusi 6ecepe0oiTHOTO U HEMPEPHIBHOTO SJIEKTPOCHAOKEHHS OOJBIIION MOIIHOCTH.
Komnanus umeer Oonee ueM S50-7meTHUH ONBIT pa3pabOTKU TeXHONOTUH OecrnepeOoifHOrO u
HEMPEPBIBHOTO AJIEKTPOCHAOKEHMSI HAa OCHOBE JU3eIb-pOTOpHBIX M poTopHbiXx WBII. OOmiee
KOJIMYECTBO  YCTAaHOBJCHHBIX  KOMIIAHMEW  TNPOMBIIUIEHHBIX  cHCTeM  Oecriepe0oiHOoro
anekTpocHabkeHust mpesbimaeT 1600 exuHUI, KOTOphIE OO0ECNEYMBAIOT MOIIHOCTH Oosee 1600
MBA.).

Korna oco6enno BoirognHo npuMersTh JJJAMBIT (cTOMMOCTB 3aKyITKH U CTOMMOCTD BJIaJICHHsI)?
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IlepepoiB (4aii, kode)

bozomonoe Bnaoumup Banepuesuu
(I'naenwtii cneyuanucm omoena unxcenepuvix cucmem O ITA0 «MOIK»,
IKCnepm 6 00aacmu IKCHAYamayuu 31eKmpoHHo20 000PY006aAHUsA C RPOZPAMMHBIM
ynpaeaenuem, Cucmem 6eHMUNAYUU U KOHOUYUOHUPOBGAHUS).
Oopaszosanue: MocKo6cKuil uHCMUNYH KOMMYHAIbHO20 X03AUCMEA U CIMPOUMelbCM6d,
Huscenep-pexoncmpykmop; Poccuiickuii 2ocyoapcmeennslii mexnHuiecKuil yHugepcumem
nymeii cooouienusn, Hnocenep-nexkmpomexanux.
CImMadc npenooasamenbcKkoll deamenvHocmu — 9 nem).

TpeboBanust k mamuaHOMY 321ty L{O/] (OCHOBHO# TOJI, CTEHBI, TOTOJIOK, (haJIBIIIION).

Ouenka miomanu noxa 1O/, BausHue cucreM KOHIAMIIMOHUPOBAHUS HA OTKA30yCTOMYHMBOCTH
HOA. TpeboBaHus MW  PEKOMEHJAUUU  CTaHAAPTOB IO  Pa3MELIEHUI0  00OPYOBAHMUS.
TenekoMMyHUKaIIMOHHBIE HIKA(bI U CTOMKHU.

Bapuantel pasmenienus mkadoB W CTOCK B MAaIIMHHOM 3ajie. BimsiHWE pacrpeneincHus
BO3JIYIIHBIX TOTOKOB Ha sHeprodddexruBrocts L{O/].

Ectb 5n «oxku3HB» B cepBepHOM nociie +27 rpaaycos no Llenbcuro?

O6mmemupoBbie TeHaeHuu B npoektupoBanuu L{O/], BeiOop 301010l cepenunnl mexxay CAPEX
n OPEX. Otnnune koMOpTHOTO KOHIUIIMOHUPOBAHHUS OT NPEU3UOHHOTO.

Ilepepuie (uaii, koghe)

[IpuHumns! opranu3zanuu cuctemsl oxiaxaeHus LHO/I.

*  TpeGoBaHus U peKOMEHIALNN CTaHIAPTOB.

*  Mukpoxmumar BHyTpu L{O/] (Temneparypa u BIaKHOCTB).

*  OcHoBHble (HOPMYJIBI, HUCHOJB3YEMBbIE IPU pacueTax CUCTEMbl KOHAMLMOHUPOBAHUS U
BeHTW M B 1[0/l (TemnonmpuTokW, pacyeT YBIAKHEHUS, pacdeT BbICOTHl (HajbILIIOIA).
Tepmorpaduueckoe MoJ1eIMpPOBaHUE.

*  BosaymHoe u BoasiHOE OXJIaKAeHHE (IPEUMYILECTBA U HEOCTATKH).

+  (CxeMma KOHJUIMOHMPOBAHUS C UCIOJIb30BaHUEM NpsiMoro ucnapenus (DX).

*  @®peoHOBbIE TPACCHI (ATUHHBIE TPACCHI, 3SMMHHE KOMILIEKTHI).

*  CpaBHeHHe KOMPOPTHBIX U MPELU3UOHHBIX KOHAULIMOHEPOB.

*  BrIiHOCHBIE KOHACHCATOPHI U IpalKyJIephl (pacyerT).

*  DIEKTPONUTAHUE CUCTEMBbl KOHJUIIMOHMPOBAHUSA C Y4e€TOM TpeOOBaHMH K HaJIeKHOCTH.
Pemenuss mo cucremMaM OXJaXIEHUS JUId TEIEKOM-O0ObEKTOB. ONBIT BEAYIIMX MHUPOBBIX
IIPOU3BOJUTEIIEH.

Oobeo

Metoan! oxnmaxkaeuus 1O,
+ (CxeMa KOHAMIIMOHUPOBAHUS C HCMOIb30BaHUEM npsimoro ucnapenus (DX).
+ (Cxema KOHAUIIMOHUPOBAHMS C HCIIOJIb30BAaHUEM XOJIOAMIbHBIX MamuH (CX).
* HanonbHble KOHIUIIMOHEPHBIE OJIOKH ¢ BO3AYITHBIM oxjaxaeHneMm (CRAC).
* Pemienus no oxJIaXJI€HUIO Ha MKA(HBIX KOHIUIIMOHEpaXx.

Ilepepuig (uaii, koghe)

QDanzpaxmanoe Muxaun Hypzaneesuu
(9xcnepm komnanuu Hosser Telecom Solutions - opuyuanvnozo npeocmasumenvcmea STULZ
Gmbh ¢ Poccuu u cmpanax CHI'). Oopaszosanue: MockoscKuii 20cyoapcmeeHHblil
mexHuveckuil ynugepcumem umenu H.D. baymana, unscenep-mexunonoz.

CucreMbl OXJIQXKJIEHUS CEPBEPHBIX MOMEIIEHUH Ha BHYTPUPSAAHBIX KOHJIWUILMOHEpAX.
Texundeckue pemenus, npemnaraembie kommanued STULZ Gmbh (Kommanms STULZ GmbH
SIBJIETCS. MUPOBBIM JIMJIEPOM B TMPOHU3BOJACTBE MPEIU3NOHHBIX KOHAMIMOHEPOB U XOJOIMUIBHBIX
MamvH. IIpennsuonnele konaunmoneppl STULZ  ornuuaercs  BbICOYAlIIE  TOYHOCTHIO.
Oo6opynosanne STULZ yxe MHOro Jer ycCHemIHO NpUMEHsieTcsi Ha Tepputopuu Poccuiickoii
denepanyu, 1eMOHCTpUpPYs Oe3aBapuilHyl0 pabOTy B CaMBIX CIOXKHBIX KIUMATHYECKUX YCIOBHSAX
(BKITIOUAs cBepxXHU3KUE TeMiepaTypsl 10 — 50°C).

BBIHOCHBIE KOHJIEHCATOPBI U IpaiiKyJIephl.
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*  TunoBble cXeMbl PacroiI0KEHUS KOHIUIMOHEPHBIX OJIOKOB B MAIIMHHOM 3aJie.

* Cucrema pacnpeleneHuss BO3AYIIHBIX IOTOKOB B MAaIIMHHOM 3aie. «XOJIOAHBIE» U
«ropsYKe» KOPUIOpPHI.

*  OxJaxJIeHHe CepBEPHBIX CTOCK ¢ OoabuM (10 50 KBT) TeroBbIACICHHEM.

*  BoznymHsle v KHUIKOCTHBIE SKOHOMaii3epsl (IPSMON U HEMPSIMO# (PPUKYITHHT).

*  Hcnonp3zoBaHue annabaTHuECKOTO OXJIAXKICHUS.

[Tpumenenue ymmiepos s HO/I.

Ilepepuie (uaii, koghe)

PeFHCTpaHHH Y4aCTHUKOB

3aoenun Axoe Banepvesuu
(Bedywyuii cneyuanucm omoena unxcenepnvix cucmem IO/ I1AO «MOIK»,
IKcnepm 6 00aacmu IKCHAYAmMayuu IneKmpomexHuiecKko2o 000pyoosanus, cucmem
be3onacnocmu u cea3u)
Oopazosanue: Mockoeckuii snepecemuueckuit uncmumym (MIH) 2. Mockea
cmasic nPenoodasamenbcKou desamenvHocmu — 8 1em)

Opranuzanus cucreMsl pu3ndeckoit 6ezonacHocty B 3n1anuu L{O/la.

* oxpaHHO-TpeBoxHOU curHanuzauuu (COTC);

* suconabmonenus (CBH);

* KOHTpOJIA U ynpasieHus goctynom (CKY ).

ObecneueHne NPONyCKHOr0 peskuMa, BEIOOp Croco0OB OXPaHbl IEPUMETPA.

Ilepepuig (uaii, koghe)

ITo>xapHast 0€30MaCHOCTb CEPBEPHBIX - KOMIUIEKC ACCUBHBIX M aKTUBHBIX MEPOIPUSATHH.

[Toxap B L1O/le: mpuunHbl BO3ropaHusi, 4eM U KaK TYIIUTh.

*  Cuenapus paszurus noxapa. [lopropHoe BocriaMeHeHHe.

*  CnocoObl 0OHapYKEHHS BO3rOpaHUs U TYIICHHS TOXKapa.

[ToxkapoTylieHue cepBepHbIX NOMEIIEHUN — 0coOble TPeOOBaHUSA K CUCTEMaM aBTOMAaTUYECKOIO
noxkapotymenus. O0ecrieueHrue paHHero oOHapyKeHusl Bo3ropanus. OcoOEHHOCTH OOHApYKCHUS
BO3rOPaHUs B CTOMKaX ¢ 3aMKHYTOH CUCTEMOW OXJIaXIeHHs. ACIHUPALMOHHBIE CUCTEMbI — CUCTEMBI
panHero ooHapyxeHus Bosropanuii B [[O/lax.

ANTOPUTMBI CHUKEHUS BEPOSITHOCTH JIOKHBIX TPEBOT .

ObecrnieueHre COXpaHHOCTH 000pyAoBaHus. BpiOop orHeTymaimiero BemecTna (YrileKHCIbIA a3,
NOVEK 1230, xmagonsr 125, 127).

[Toxxap myd4mie MpeaoTBPaTUTh — CHOCOOBI CHM)KEHHUS BEPOSTHOCTH BO3TOpaHHs (CHUKEHHE
KOHIIEHTPALMU KHCIOPO/a).

CBoOJ1bI IPABUIT:

* Cucrembl NPOTHBOMOXAPHON 3alUTHI. DBakyalMoHHble IyTH M BbIxoab! (CII 1-13130-
2009). Usmenenus Ne 1 k cBoay mpasua CIT 1.13130.2009 «CucteMbl IpOTHBOIOXKAPHOM
3alUThl. DBaKyallUOHHBIE TYTHU U BBIXOABI».

* Cucrembl IPOTUBOMOXApHOHM 3ammThl. OOecreyeHne OrHECTOMKOCTH OOBEKTOB 3alllUThI.
(CIT 2-13130-2009).

* CucreMbl IPOTUBONOXKAPHOW 3amMThl. CHCTEMBI ONOBEIICHUS W YIPABICHHS 3BaKyaluen
nroneit mpu noxkape. (CIT 3-13130-2009).

 Cucrembl TPOTUBOIMOXKAPHON  3alUTHL. YCTAHOBKH TMOXApPHOW  CHTHAIM3ALMU U
MoXKapoTylieHus: aBroMmarndeckue. Hopmbl u mpaBuna mpoextupoBanus. (CIT 5-13130-
2009). Nzmenenus Ne 1 k cBoay mpaswmin CIT 5.13130.2009 «CucteMbl TPOTHBOIOXKAPHOH
3alIUThI. Y CTAHOBKU MOXApHOW CUTHAIM3ALIMHU U MT0XKapOTYLIeHUs aBToMaTHueckue. HopMel
Y TIpaBWJIa TIPOCKTHPOBAHUS.

* Cucrembl NPOTHBOIOXKAPHOM 3amMTHL. iekTpooOopynoBanue. TpeOGoBaHHsS MOXKapHOU
oe3omacHoctu (CIT 6-13130-2009).

* OrtoruleHne, BEHTWIALMS U KOHIUIMOHUpoBaHue. [IporuBonoxapusie TpedoBanus. (CII1 7-
13130-2009).
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Ilepepuie (uaii, koghe)

Cepeopakxoe Anekceit Banepveeuu
(cenepanvustii oupexmop 000 «Macmep npooaxuin Cogpm 310 Cucmem3s) (2pynna KomMnanui
«HHCAT»),

IKCnepm 6 001acmu RPOMBIMIAEHHOU A8 OMAMUZAUUN, PAOUOIIEKIMPOHUKU)
Oopaszosanue: TamoboecKuii 60eHHBLIL ABUAUUOHHBLIL UHIHCEHEPHBLI UHCIUMYM
paouornexkmponuku Munucmepcmea oooponwvt Poccuiickoit @edepayuu, Boennwiii
yHueepcumem Munucmepcmea o6oponvt PO
CMAXC NPEenooasamebCKoll 0eamenvHocmu — 7 iem)

Cucrembl TUCTIeTUYSPU3AIMH, ABTOMATH3AIUH U YIIpaBlieHUs HHKeHepHbIMU cuctemamu LIO/].

MaremaTiueckie OCHOBBI MOJICITUPOBAHUS CHCTEM aBTOMATHYECKOTO M aBTOMAaTH3WPOBAHHOTO
yrpasiieHus. Cucrema 4enoBeK-ManHa U €€ 3 PeKTHBHOCTD.

ABTOMaTH3aIMd MHKCHEPHBIX CHUCTEM. ABTOMATH3alMs CHUCTEM 3JIEKTpocHaOkeHus. CHCTeMBI
JAMCIIETYCPH3ALIUH.

Texuomorun LonWorks, KNX/EIB, Modbus. IpeumyiiectBa 00BEKTHO-OPHEHTHPOBAHHOIO
nonxoxa npu pazpadborke SCADA cuctem. [Ipumenenune ynuepcanbueix Modbus u SNMP OPC
CEepPBEPOB KaK 3JIEMEHT MOCTPOCHUS OTKPHITO KOHOUTYPHPYEMOH CHCTEMbl MOHUTOPUHTA.

Ilepepuig (uaii, koghe)

Opranuzaiys AUCIIETYEPCKOTO YIPABICHUS HWH)XCHEPHBIMU CHCTEMaMU IEHTpa 0O0pabOTKH
nanHblx. Jlucmeruepckuid  myHKT. CrocoObl  ortoOpakenus wHpOpMarnmu. ObecrieueHue
ynpaisiemMoctd. O030pHOCT. IlpuMeHeHue anropuTMOB aBTOMATU3UPOBAHHOTO YIIPABJICHUS
peakuueil Ha coObiTusi. OOecrieueHrWe HAACKHOCTH CHUCTEMbl MOHUTOPUHIA, apXUBUPOBAHUE
COOBITUI B aBaPUIHBIX CUTYAILIUSX.

BeprtukanbHO MHTErpUpOBaHHOE U OOBEKTHO OPUEHTUPOBAHHOE MPOTpaMMHOE oOecreueHrne Ha
6aze komriekca «Master SCADA». Bzaumopeiicteue «Master SCADA» ¢ npyrumu mporpamMMamMu
¢ momorisio coBpeMeHHbIX TexHojorui (OPC, OLE, DCOM, ActiveX, OLE DB, ODBC).
Hcnonb3oBaHue B omepaTopckoM uHTepdeiice cucTeMbl TOKYMEHTOB JTHOOOr0o Tuma W oOMeH
TaHHBIMH ¢ HUMH. Pacmmpenue ¢ynkumonansHoctn «Master SCADAY mponykTaMu CTOPOHHHUX
pa3paboTunkoB. Tomonorus cucreMbl MOHUTOPUHTA HHXKeHEepHBIX cucTeM LIO/I.

Bo3MOXXHOCTh MpUMEHEHHSI POJIEBBIX MOJIENEH JUIsi pa3rpaHUuEHHUs JIOCTYyNa MepcoHana
JKCIUTyaTallid K BHYTPEHHHM JaHHBIM M (YHKIMSM CHCTEMbl MOHHMTOpHMHra. PasrpanuueHue
JIOCTYTa K TOACHCTEMaM B COOTBETCTBHH C pa3pa0OTaHHOW Ha JTare MPOEKTHPOBAHUS POJIEBOI
MOJEJIbI0 CUCTEMBbI MOHUTOPUHTA U YIIPABJICHHUS.

ObecnieyeHre 3amUTBl OT HECAHKIMOHUPOBAHHOTO JOCTYIMAa BCTPOCHHBIMU CPEJICTBAMHU
ayTeHTU(UKALMA W aBTOPU3ALMM HA OCHOBAaHUM OMpEICIEHHBIX B CHUCTEME YYETHBIX 3amucei
II0JIb30BaTENEH.

Nuxvunupunrossle Bo3MokHOCTH KoMmnaHuu «MHCAT», NUIOTHBIE NPOEKTHl, BHEIPEHHBIE Ha
MasterSCADA 4D.

[Ipaktuka — wusydenwe TunoBoro ooObekra MasterSCADA s nucneTdepusaliiy IeHTpa
00pabOTKH JaHHBIX (J1aTa-IIEHTPA).

IlepepsbiB (4aii, kode)

Qunun Cepzen Anexcanoposuu
(Bedywuii cneyuanucm omoena unxcenepuuvix cucmem IO I1AO «MOIK»,
IKcnepm 6 001acmu IKCHAYAMAyUU INeKmpomexHu4ecKozo 000pyo0osanus, cucmem
be3onacnocmu u cea3u)
Oopaszosanue: Kuesckoe evicuiee unscenepnoe paouomexnuyeckoe yuunuuie; PAHXul'C npu
Ilpe3uoenme PD
cmajic npenooasamensvcKoil deamenvnocmu — 15 nem)

OO6mme cBefAeHUsT O TMPOEKTHO-M3BICKATEIBCKUX paboTrax. UTO Takoe MPOEKTHO-CMETHAs
JOKyMeHTausi? 3aKkoHOJATeNbHbIE acCleKThl paboOThl C MPOEKTHO-CMETHOW JOKYMEHTAIlel B
CTPOUTEILCTBE.
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CranuitHocTh TipoekTHpoBaHUs. IIpeampoexkTHoe o6OcnemoBanue. WHKEHEpHBIE HW3BICKAHMS.
Texauueckoe 3amanue. IIpoekTHas, pabovas u cMmeTHas nokyMmeHTanus. CocTaB TPOEKTHOM
JOKYMEHTAIlMU. DKCIepTH3a MPOEKTHO-CMETHOW MOoKyMmMeHTanuu. COrflacoBaHHE W YTBEPKICHHE
MIPOEKTHO-CMETHON  JOKYMEHTAIIUH. Hcxonuble naHHble Juis  npoekTupoBaHus. I[lonbop
obopynoBanusi. BHeceHre H3MEHEHMH B MPOCKTHYIO TOKYMEHTAITHIO.

OcCHOBBI MPOEKTHPOBaHUS HEHTPOB 00paboTku maHHbIX. Ctanmaptel CH 512-78 u ANSI-TIA
942. Cragum um srtama co3manus LIOJl. ITlopsmok cOGopa wucxomHbix AaHHBIX. [IpenmpoexTHOe
oOcnenoBanue — cosnanue koHuenuuu. Ilomydenuss TY, mnpoekTHpoBaHUs, COTJIACOBAHMS,
9KCIIEPTU3BL, IOJYUEHUS pa3pelIeHNs Ha BBOJ B OKCILTyaTalllIO 3JIEKTPOYCTaHOBOK.

KonnuecTBennbie TpeOoBaHus K cBolicTBaM MHkeHEpHBIX cucteM O/l (HamexHOCTh, CTeICHH
pe3epBUPOBaHUS, PEMOHTOIPHUTOMHOCTh, CTENEeHb obecredeHuss (U3nMdeckord Oe30MmacHoCTH).
IToaroroBke T3. OTBETCTBEHHOCTD 3aKa3uHKa.

TpeboBanus k [{O/] no kareropuu HaIeKHOCTH.

Cnoxusmuxcst B orpaciu O/l moaxoasl K CO3AaHMI0 HHKEHEPHOU HHPPACTPYKTYPHI.

CuctemMbl ~ aBTOMATH3MpPOBAaHHOTO  mpoekTupoBanusi.  Ilporpamma  Autodesk  Revit.
[Tapamerpuueckoe  moaenupoBanue.  Busyanuszaumst — npoektoB.  CoBmectHas — paboTa
MTPOCKTHPOBIIUKOB.

Ilepepuig (uaii, koghe)

JleiicTByIolIIE HOPMATUBHBIE JTOKYMEHTHI MO OPraHU3allMH CTPOUTEIHCTBA U CTPOUTEIBHOMY
KoHTpoito. O0s3aHHOCTH 3aka3unka U o0s3aHHOCTH | eHnoapsaunka/CyOnoapsitauka B BOIIPOcax
OpraHM3allil CTPOUTENILCTBA M CTPOUTEIBHOTO KOHTPOJsA. ['oCymapCTBEHHBINM CTPOUTENbHBIN
Ha30p.

Cnoxusmmecss B otpacinu L[[OJl moaxonmbl K CO3JaHMIO HMHXKEHEPHOH HHQPACTPYKTYpHI.
Accoumanys y4yaCTHMKOB OTpacid LEHTPOB 00paboTku JaHHbIX. IlepBas pemakuuu npoekTa
HaroHanbHOro crangapra «Llentpel 06paboTku nanubix. MHxenepHas unpactpykrypa. Ctaauu
CO3/IaHU.

XapakTepucTuka JOTOBOPOB, COIMPOBOXKIAIOIIUX CTPOUTENBHYIO JAeATeIbHOCTh. I[IpaBoBbIE
pasnuuus JI0TOBOPOB HA OKAa3aHWE YCIYyT M JIOTOBOPOB Ha BBINOJHEHHE padboT. UTo MoxkeT
MPEANPUHATH 3aKa34UK B paMKax KOHTPOJIA 32 BBIMOJIHEHHEM padoOT MO JOTOBOPY CTPOUTEIBHOIO
noapsiaa? JloroBopbl MOAPSIHOTO THMA, JOTOBOPHI aBTOPCKOTO M TEXHUYECKOro Haa3opa,
MHBECTULIMOHHBIE JJOTOBOPBI (KOHTPAKTHI): MPABOBbIE OCOOEHHOCTH, cdepbl npumMeHeHus. Oruiata.
I[Hlena pabGoT Kkak CyIlIecTBEHHOE YycloBuUe jgoroBopa mnonpsga (?) JoroBop moapsma c
MpUOIM3UTENBHON (OTKpBITON) 1IeHOU. [loroBop monapsiaa ¢ TBepaoii neHoi. CriocoObl o0ecrieueHus
IIJIATEXKEH.

[Tonatue nomonHUTENBHBIX paboT. [lopsaok corizacoBaHMs U OIIATHI JAOMOJIHUTENBHBIX paldoT,
BO3HUKAIOIINUX B X0/ CTPOUTENIbCTBA. HerocTaTku, CBA3aHHBIE C OIIMOKAaMH B TPOEKTHO-CMETHOM U
ncxoaHou gqokymeHTtamnuu. CyneOHas nmpakTHKa.

OTtpaxeHue B IOTOBOpPE Mep KOHTPOJISL HaJl OCYLIECTBIEHHEM CTPOUTENbCTBA. OTBETCTBEHHOCTD
3a HapymieHus aonyiieHHble [logpsaankoM u 3aka3uukoM B XOJ€ CTPOHMTENHCTBA. TeXHUYECKHN
Haj30p. ABTopckuit Hamgzop. llopsnok mnpumeHeHus MmTpadHBIX CaHKOMA —3aka3duKoM K
I'eanoapsanuuky u Cyonoapsauuky. [lonsarue conuaapHoil OTBETCTBEHHOCTH.

Topru, aHTMMOHONOJBHOE 3aKOHONATENbCTBO. OpraHuszaius, MpPOBEIEHUE TEHJEPOB,
MOJITOTOBKA TEH/IEPHOH JJOKYMEHTAITUH.

Oobeo

MecTo oTu€THOCTH B paboTe 3aKa34yuKa, FTeHEPATHLHOTO MOAPSIINKA U MTOAPSAUNKA.

Bupl HICOTHUTENEHON JOKYMEHTAIIMU U TTOPSJIOK €€ BEICHUS.

[Tpuemka 1 BBOJI B DKCIUTyaTaIMIO 3aKOHYEHHBIX CTPOUTEITHCTBOM OOBEKTOB.

[Topsimok moaAroToBKM 00BEKTA K C/Iaue.

[Mpuemka 3aka3yMKkoM 3aKOHYEHHOTO CTPOUTENHCTBOM 0OO0BekTa. COCTaB HMCHOTHUTENHHOM
JOKYMEHTAIMH ISl CIavi 00BEKTa U BBOJIA €T0 B OKCIUTyaTaIHIo.

Iepepuwie (uaii, koghe)
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Cucrema ympaBieHuUs SKCIUTyaTanueil neHTpa 00paboTKH JaHHBIX.
* yIpaBJCHHE TTEPCOHAIIOM;
* MoJepKaHHE TOKYMEHTAIIUU B aKTyaIbHOM COCTOSIHUY;
* yIpaBJCHHE IOTOBOPAMH;
* TEXHHYECKOE OOCITy)KUBAaHUE U PEMOHT;
* ympaBJCHHE IBH)KEHHEM PACXOJHBIX MaTEpHAIOB U 3allaCHbIX YacTeil;
* MOHHUTOPHHI COCTOSIHHS CHCTEM M OpraHU3allMsi ONEPATUBHOIO YIIPaBIICHHS.
* Tpu OCHOBHBIX HOAXO/a K TEXHUYECKOMY OOCITY’)KUBAaHUIO H PEMOHTY:
» BBINIOJHEHHE pabOT COOCTBEHHBIMH CHUJIAMU;
» BBINOJHEHUE pabOT CHIIaMU CTOPOHHUX OpTraHH3alui;
» BBINIOJTHEHHE PETJIAMEHTHBIX pabOT Kak COOCTBEHHBIMHU CHUJIAMH, TaK U CTOPOHHUMH
OpraHMU3aLSIMU.
Aytcopcunr. JloroBop ayrcopcunra. ObecneueHue kadectBa paboT M coOiojeHHe 00bEMOB
paboT, HCIONHEHHWE IUIaTeXed, COONI0AeHNe HOPMAaTHBOB 3aKOHOJATENbCTBA, COOJIO/ICHHE
HOPMAaTHBOB IIAHUPOBAHUSI.

Hrorosas arrecramms.

TopxecTBeHHas1 yacTb. Bpyuenue ceprugukaros.

Pa30op u 3ammTa HHAMBUAYAIbHBIX 3a1aHuii. UToroBasi arrecraumus.

TopxecTBeHHas1 yacTb. Bpyuenue ceprugukaros.

OBPA3OBATEJIBHBIE TEXHOJIOI'NHA.

JIeKIIMOHHBIE 3aHATHS TPOBOJATCS B ayJAUTOPHUAX, OOOPYIOBAHHBIX KOMITBIOTEPAMH, JICKTPOHHBIMU
MPOEKTOpaMU U MHTEPAKTHBHBIMHU JOCKAMH, YTO TO3BOJISIET COYETATh AKTHUBHBIE W MHTEPAKTHUBHBIE (POPMBI
MpOBEJICHUS 3aHATUI. UTeHHE JIEKUNK COMTPOBOXKAAETCS JEMOHCTpALMEN KOMIIBIOTEPHBIX CIali0B.

[IpakTHueckue 3aHATHS MPOBOAATCA B KOoMIbloTepHOM Kiacce. Okoio 10% BpeMeHU NpakTHYEeCKHX
3aHSTHN OTBEJIEHO HA HHTEPAKTHBHBIE POPMBI OOyUECHUSI.

MaTepnaJn,l MJIAA CAMOCTOATEC/IBHOI0 M3YYCHU S

1. I'panoctpoutensHbiii Kogexc Poccuiickoit ®@enepanun (ot 29 nexabdbps 2004 roma Ne 190-
@3).
2. [TonoxeHne o cocTaBe pa3feioB MPOEKTHOW JTOKYMEHTAallud M TpeOOBaHMAX K UX

conepxanuto (yrBepknaeHo IlocranoBnenuem IlpaButensctBa Poccuiickoit ®denepanuum ot 16
depamns 2008 r. Ne 87).

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

4. I'OCT 34.003-90. HWudopmanumonHas TexHojorus. Komruiekc — craHmaproB  Ha
ABTOMAaTU3UPOBAHHBIE CUCTEMBI. ABTOMAaTU3UPOBAaHHBIE CUCTEMBI. TE€PMUHBI U OIIPEIETICHMUSL.

S. I'OCT 34.601-90. ABTroMaTu3npoBaHHble cucTeMbl. CTaauu CO3AaHHUS.

6. CHull 3.01.04-87. Ilpuemka B 3KCIUTyaTalMli0 3aKOHUYEHHBIX CTPOUTEIHCTBOM OOBEKTOB.

OcHOBHBIE TIOJIOKEHUSI.

7. [TocranoBnenue IIpaBurensctBa PD ot 27.12.2004 N 861 «OO6 yrBepxaenuu Ilpasun
HEAMCKPUMHMHALMOHHOIO JOCTYIIA K YCIyraM I0 Tepeayde JIeKTPUYECKOM SHEPTUU U OKa3aHUs 3TUX
yenyr, IlpaBun HeAMCKPUMHUHALMOHHOTO JOCTyNa K YCIyraMm IO OIEepaTUBHO-TUCIETYEPCKOMY
YIOPaBIEHUIO B JJIEKTPOZHEPI€TUKE W OKa3aHUs JITHX ycayr, [IpaBun HeIMCKpUMUHAIMOHHOTO
JI0CTyNa K yCJIyraM aIMUHHACTPATOpa TOProBOM CHUCTEMBI ONITOBOTO PHIHKA U OKAa3aHMs ITHX YCIYT U
[IpaBui TEXHOJOTMYECKOTO TPHUCOEAUHEHHS SHEProNpUHUMAIOLINX YCTPOMCTB MOTpeOUTENe
AIIEKTPUUYECKON SHEPrHH, OOBEKTOB IO MPOU3BOJCTBY 3JEKTPUUECKON PHEPIuH, a Takke 0OBEKTOB
AIIEKTPOCETEBOIO XO35MCTBA, NPUHAJUICKAIIUX CETEBbIM OpTraHU3alMsIM M UHBIM JIMLAM, K
AIIEKTPUYECKUM CETAM»
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8. [Ipuka3z MunuctepcTBa Tpyna u connanbHo 3anuTthl PO ot 24 urons 2013 r. Ne 3281 «O6
yTBepxkaeHuu [IpaBui o oxpaHe Tpyaa npu SKCIUTyaTalliu JIEKTPOYCTAHOBOKY
9. Cranpapt TIA 942 http://cons-systems.ru/tia-942

10. «[IpaBuna TEXHUYECKOW OSKCIUTyaTalldd dJIEKTPOYCTAaHOBOK moTpedbureneit» I[Ipukas
Munuctepcra 3HepreTuku Poccuiickoit ®enepaunn ot 13 auBaps 2003 r. N 6.

11. ®denepanbubiii 3ak0H Ne 69-D3 ot 21.12.94 «O nokapHOH 0€3011aCHOCTHY,

12. ®denepanbhbiii 3ak0H Ne 7-D3 ot 10.01.02 «O06 oxpaHe OKpYKAIOIIECH CPEIb;

13. ®enepanbubiii 3ak0oH No 184-D3 o1 27.12.02 «O TeXHUYECKOM PETyIUPOBAHUINY;

14. ®denepanbhbiii 3akoH Ne 89-D3 ot 22.05.98 «O06 oTX0max MPOM3BOACTBA M MOTPeOICHU (C

U3MEHEHUSIMHU U JomnoiaHeHussMH OT 29.12.00 Nel169-D3)

15. [TonoxeHne O cocTaBe pa3feiioB MPOEKTHOW JOKYMEHTAllMM M TpeOOBaHMAX K UX
conepxanuto (yrBepxkaeHo IlocranoBinenuem I[lpaBurenscTtBa Poccuiickoit ®enepauuu ot 16
despais 2008 1. Ne 87).

16. I'OCT 2.102-2013. Enunas cucreMa KOHCTPYKTOPCKOM —JOKyMeHTauuu. Buuael un
KOMIUIEKTHOCTh KOHCTPYKTOPCKUX IOKYMEHTOB.

17. I'OCT 34.003-90. HWuadopmamumonnas TexHoinorus. Kommiuekc CcTaHmaproB  Ha
ABTOMATHU3MPOBAHHBIE CUCTEMbI. ABTOMaTU3UPOBAHHBIE CUCTEMBI. T€pPMHUHBI U OIIPEICICHHUS.

18. I'OCT 34.601-90. ABTroMaTu3upoBaHHble cucTeMbl. CTaauu CO3AaHus.

19. CHull 3.01.04-87. Ilpuemka B JKCIUTyaTali0 3aKOHUYEHHBIX CTPOUTEIHCTBOM OOBEKTOB.
OCHOBHBIE TIOJIOKCHHUS.

20. [TpaBmiia ycrpoiictBa snekTpoyctanoBok (I1YD). VYreepknensl [Ipukazom MunIHEPro
Poccun 08.07.2002 Ne 204.

21. B. A. JIBunuH «PyKOBOACTBO MO KOHTPOJIIO KayecTBa 3JIEKTPOMOHTAXHBIX pabor» CaHKT-
[TetepOypr Uznarennckuit JJom KH+ 2002r.

22. Crangapt TIA-942. TpebGoBaHusi K 3JIE€KTPOOOOPYJOBAHHIO LEHTPOB OOpPaOOTKH JaHHBIX
(LIOM) http://cons-systems.ru/trebovaniya-k-lektrooborudovaniyu-tcentrov-obrabotki-dannykh-tco
23. WHCTPYKITUS MO MPOSKTHUPOBAHUIO 3TaHUN W TIOMEIICHHUH JIUTS 3JICKTPOHHO-BBIYUCIIATETBHBIX

mamua CH 512-78. YtBepxknena nocranosinenueM ['ocynapctBennoro komutera CCCP mo nenmam
cTpoutenbeTBa OT 22 aexadbps 1978 r. Ne 244,

24.  Opranuzanus  9JEKTPOCHAOKEHUs  IIGHTpOB  00paboTku  maHHBIX.  http://cons-
systems.ru/organizatciya-lektrosnabzheniya-tcentrov-obrabotki-dannykh

25. Cucrema ympaBieHUS OKCIUTyaTallMed IeHTpa OOpabOTKM JIaHHBIX. http://cons-
systems.ru/sistema-upravleniya-kspluatatciey-tcentra-obrabotki-dannykh
26.  YBenuuenue skoHomuueckod 3¢ddexruBHocTn IOl myrem mepegayn 4acTu MPOLECCOB HA

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

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

28. KomnexkcHast cucteMbl MOHUTOPUHTA TEXHUYECKOTO COCTOSAHUS MHKEeHEpHBIX cucteMm LIO/I.
http://cons-systems.ru/kompleksnaya-sistemy-monitoringa-tekhnicheskogo-sostoyaniya-inzh
29 CI/ICTCMBI I[I/ICHCT‘-IepI/IBaLII/II/I, aBToMaTtTul3anymu wu yr[paBJ'IeHI/I}I I/IH)KCHCpHBIMI/I CUCTCMaMU

LIO/I. http://cons-systems.ru/sistemy-dispetcherizatcii-avtomatizatcii-i-upravleniya-inzhenern

30. NHxeHepHblIi B3IVILL HAa  MOHMTOPUHTI  00OpyIOBaHHUS HOA. http://cons-
systems.ru/inzhenernyy-vzglyad-na-monitoring-oborudovaniya-tcod

31.  JIlunamudeckuii MCTOYHUK OecrmepeOoiiHoro mutanus (quHammueckuii MBIT)  http://cons-
systems.ru/dinamicheskiy-istochnik-bespereboynogo-pitaniya-dinamicheskiy-ib
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32. [IpaBuna ydera m XpaHEHUs] AU3EIBHOTO TOIJIMBA M MOTOPHBIX MAce] MPHU AKCIUTyaTaluu
JM3ENbHBIX 3JeKTpocTanimid http://cons-systems.ru/toplivnoe-khozyaystvo

* - no 00n0ﬂHum€]le0My CO2NACOBAHUIO  BO3MOICHA OpcAHU3AYUAL NPAKMUYECKO20 O3HAKOMAEHUSA C 060py00661H1/l€M,

npedcmasasiemoim komnanusmu STULZ, Hitec Power Protection, F.G.Wilson.

OpraHMsanys 3KCIUIyaTalUy IeHTPOB 06paGoTKu AaHHbIX (L[0/1) Ctrpanuna 9



