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Pacnucanue 3aHATHH

Kypca «Opraam3anusi IPOEKTHPOBAHNS, CTPOUTEIbCTBA U IKCILJIYATAIIMH
HHKCHCPHBLIX CUCTEM LICHTPOB OﬁpﬂﬁOTKI/I JAAHHBIX»

Kaxue napamempuor credoyem zaxnaovieamo npu npoexmuposanuu 1{O/] 6 opeanuzayuu? Kax
2PAMOMHO  CHIAHUPOBAMb  NPOEKMmHble  pabomsl,  NPABUILHO  6blOpamb  000pyO08aHue,
ONMUMUZUPOBAMb  (PUHAHCOBblE 3aMpamvl, MAKCUMAIbHO HPOCYUMAMb 6Ce PUCKU NpOeKma U
cocmasums mexHuueckoe 3aoanue. B xooe meponpuamus 6ol cmodceme 3a0amsb ONPOCHL IKCNEPMAM,
NOOeNUMbCsL C8OUMU NPOOIEMAMU U HAUMU ONMUMATIbHOE peuleHue 0l 3a0ay 8auie2o Npeonpusimus.

3 nHs (24 yaca)

1 oensv

9.30- 10.00 Perncrpanus y4acTHUKOB
Qunun Cepzent Anexcanoposuu
(Bedywuii cneyuanucm omoena unxncenepuoix cucmem L[O] I1A0 «MOIK»,
IKCnepm 6 00aacmu IKCHAYAmayuu INeKmpomexHuiecKkozo 000pyoosanus,
cucmem 0e30NACHOCIMU U CBA3U).
Oobpazoeanue: Kuegckoe gvicuiee uniceHEPHOE PAOUOMEXHUYECKOe YUUIULLe;
PAHXul C npu Ilpe3uoenme P®.
Conoeves Anekceii Banepvesuu
(Cucmemmnuwrit apxumexmop I]O/]os, noopazoenenue IT Division komnanuu
Schneider Electric,

Anekceit npunan yuacmue 6 peanuzayuu o6o.1ee 50 npoekmos, cpedu KOmopwvix
KomMmepuecKue njiouwiaoKu, KOpnopamuensvie 0ama-ueHmpol u
cneyuanusupogannvie Bll, npeonaznauennvie 014 6b1COKOHAZPYHCEHHO20
obopyoosanusa. Ou exooun 6 padouue cpynnut no cozoanuro 1{O/]: DataPro
Mockea, Pocmenexkom MSK-I1X, Meza®on, Cynepkomnsiomep «/looauesckuii» 6
HHT'Y, Illenmp oopabomku oannvix CERN nepeozo ypoens ¢ IUT OUAH,
benzasnpomoanx, Ilouma Poccuu
Ooépazoeanue: MockoecKkuil 20cyoapcmeeHHblil A6UAYUOHHBLIL UHCHUMYM
(MAH)

10.00- 11.15 Uro Takoe neHtp oopadbotku maHubXx (LIOM)? Kiaccupukamus u tunsr [{O/1.
PaGoTel mO opraHuzalMU  CTPOUTENHCTBA IIEHTPOB OOPaOOTKH  JaHHBIX.
OreuecTBeHHass W  3apy0OekHas CHUCTEMa TEXHHUYECKOTO  PEeryJMpOBaHUA.
OtkazoycroitunBocts [{O/]. Cranmapt Accoruanuu U3roToBUTENEH 000pyI0BaHUS
s nepenaun gaHHBIX - TIA 942 w wimaccudukamms mo ypoBHsM oT Uptime

Institute.

OcHoBHo#t nokazarens padoTsl L{O/] — oTkazoycToiiuuBocTh. YeThipe ypoBHS
Hanéxuaoctu LIO/1: Tier 1 (N), Tier 2 (N+1), Tier 3 (N+1), Tier 4 (2(N+1)).

Crtpykrypa unxxenepHsix cucteM LHO/] (konaunmonupoBanue; decnepeboitHoe
DIIEKTPOCHAOKEHHE, OXpaHHO-TIOXKApHAsh CUTHAIW3AlUg M CHCTEMa Ta30BOTO
MOKApOTYIICHUS; CUCTEMa MOHUTOPHWHTA, CHCTEMa YIPaBICHUS W KOHTPOJIA
JIOCTYTIA).

Breironpr oT moctpoeHusi CoBpeMeHHOW HHKeHepHo uHppacTpykTypbl 11O/,
ocHoBaHHOM Ha cranaapTax CH 512-78 u ANSI-TIA 942.
11.15- 11.30 Ilepepuig (uaii, koghe)

OpraHM3anus NPOEKTUPOBaHUSA, CTPOUTEIbCTBA U 3KCIIyaTalMu
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11.30- 13.00

YeTpolCTBO 3IIeKTpUUECKUX cerel. lIpaBuia ycTponcTBa 3I€KTPOYCTaHOBOK
(ITYD  6,7). YcTpoHMCTBO JJIEKTPUYECKUX CETEH YIPABJICHHS CHCTEMaMH
JKU3HeoOecreueHnsl 31aHuid U coopyxeHuil. OOecrnieueHue HAIEKHOCTH CeTel
anekTpocHabxeHus. Kareropuu 31eKTponpueMHUKOB U oOecrieueHre HalaeKHOCTU
anekrpocHaOxkenust (IIYD). KauectBo asnekrposnepruu. Ilonstue o006 Axre
pazrpaHu4eHus OanaHcoBOM MPUHAJJIEKHOCTH u 3KCILTyaTalMOHHOU
OTBETCTBEHHOCTH CTOPOH IPH 3KCIUIyaTallUU AIEKTPOYCTAaHOBOK.

OcoOeHHOCTH  3JEKTpOoCcHAOXeHUsT cepBepHOro obopynoBaHus. CxeMmbl
pe3epBUpOBaHUs. DHEProdPPeKTUBHOCTh M IHEProcOCpeKeHUE B IIEKTPHUUCCKUX
cetsax. YpoBuu HagexHocTn CI'D (pexomenmanuu cranaapta TIA EIA 942).

VIcTOYHMKHM TapaHTHPOBAaHHOTO M PE3EPBHOTO 3JIEeKTpocHaOxkeHus. OleHka
BPEMEHH pabOThl CHUCTEMBbl PE3EPBHOIO 3JEKTpPONUTaHUS. CXeMbl MOAKIIOYECHUS
UCTOYHUKOB  PE3EPBHOIO  3JIEKTPONUTAHMUSL. Cucrema  OecnepeboitHOTO
JNEKTPOCHAOXKEHUSI CO CTAaTHYECKHMMHM MCTOYHHUKAMHM Oecriepe0OMHOro MUTaHMS.
[Ipumepsr peanuzanuu ¢ ucnojib3oBanueM obopynoanuss APC by Schneider
Electric.

Tunsl ucrounukos Oecniepedoiinoro anexkrponutanus (MbBII) (ctatuueckue u
potopusie). UBII nBoitHoro mpeobpa3zoBanus. Jlu3enbHbIe TeHEpaTOPhl, aBTOMATHKA
BBOJAa pe3epBa, CHOCOObI MOAKIIOUEHUA. BpemenHas auarpamma paOoThl
komruiekca UBIT - ATI'Y. Koadbdumuent monesnoro aevictBus WBII, meroms
nosbiieHust KIIJ[ u BiusHue Ha HalEXKHOCTh. AKKYMYJSTOpHblE OaTapeu (THIIbI
Oatapeii, moad0p, KOHTPOJIb). MOHKE3aluTa.

3amuTa OT TMOpaXkeHUs dJeKTpuueckuM TokoMm. OxpaHa Tpyna Ipu
BBIMIOJTHEHUH PabOT Ha ANEKTPOYCTAHOBKAX.

13.00- 13.30

0Oobeo

Illeznoe Eezenuii Bhnaoumuposuu
(Bamecmumens zenepanvnozo oupekmopa 000 «CneydnepzoTpeiion™,
KaHouoam mexHu4eckux Hayk,
IKCnepm 8 001acmu IKCHIAYAMaAyUu INeKmpoMexanuueckKo2o0 000py008ans)

13.30- 15.15

Pacuer momrHOCTH cHCTEMBI TapaHTHUPOBAHHOTO AJIEKTpOocHaOxeHus. Jlu3ensb
reHepaToOpHble YCTAaHOBKH, CTaHApThl, TPEOOBaHUS, BAPUAHTHI HCIIOTHEHHUS.

Onenka nHarpy3ku Ha JII'Y, akTuBHasi W peakTUBHAs MOILHOCTb, pacyeT
MOIIIHOCTH € y4€TOM ITapaMeTpOB NMOAKIIYEHHOro crarnyeckoro MBII.

Cucrema Oecriepe0oHOTO 2JIEKTPOCHAOKEHUS CO CTATHYECKUMHU UCTOYHUKAMU
OecniepeboifHoro nuranHus. [Ipumepsl peanusauuu. Pe3epBHbIe U3EIbHbIC
reHepaTopsl (Ha mpumepe MamuHa komnanuu F.G. Wilson).

CymmapHass  IUIOIIagp  NPOU3BOACTBEHHBIX  MOLIHOCTEH  NpEANPUATHI
kommannu F.G.Wilson, pacnonoxxennbix B bpasunuun, Kurtae, Unmann, CIHIA,
BKJIIO4as mTab-kBapTupy komnanuu B CeBepHoil Mpnanauu, npesbimaer 186 000
M?, Ha KOTOpPBIX €XeroaHo wusroraBnuBaercs cBbimie 132 000 reHepaTOpHBIX
ycraHoBOK. bonee 370 oduuumanbHbeix auiepoB B Oonee yem 150 crpanax mmpa,
rapaHTUPYIOT CO3/1aHKe HauboJsee SKOHOMHBIX U TEXHUYECKH COBEPUICHHBIX CUCTEM
TeHEPUPOBAHUS FIEKTPOIHEPTHH.

15.15- 15.30

Ilepepuig (uaii, koghe)

OpraHnsauuﬂ NPOEeKTUPOBAHUA, CTPOUTE/IBCTBA U 3KCIJIyaTalluHA
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Pomanwy Bnaoucnae Bauecnagosuu
(Aupexmop no pazeumuto ouszneca 000 «Xaimex Ilaysp [Ipomexuwin Pycy™,
IKcnepm 6 001acmu nPOEKMuUpPOaAnUs, CHMpPOUmMeIbCMeEa U cepeuca Cucmem
Oecnepedoiinozo I1eKmpocHad I HceHus)

Ooépaszoeanue: Boennasa Axademun Ceasu, C.Ilemepoype. Hnowcenep-

uccneooeamens; Poccuiickas sxkonomuueckan axkaoemusn um. I'.B. Ilhexanosa.
Cmpamezuueckuii MEHEOHCMEHM.
15.30- 17.15 CTpyKTypa CUCTEM C UCIIOIB30BAHUEM CTAaTHUYECKOTO U uHamuueckoro MBII.

OcoGenHocTr paboTHI CUCTEM AJIEKTpOocHaO)eHus ¢ ucnonb3oBanuem [JJIBIL.
Bapuantsl nogkitoueHus arperatos. O6ecrneueHnue HaIeKHOCTH.

CTpyKTypa pOTOPHBIX CUCTEM oOecriedeHus Oecrnepe0oHOrO U HEPEPHIBHOTO
anekTpocHabkeHust Oospmol momHoctd (ot 50 mo 2700 kBA), ocobeHHOCTH
OKCIUTyaTanuu. Mcropus co3fgaHusl JAUHAMHYECKUX POTOPHBIX HMCTOYHHUKOB
6ecnepedoitnoro nutanus (JIPUBII).

Cuctemsl 6ecriepe0OHHOT0 IIEKTPOCHAOKEHHSI C TUHAMHYECKUMH POTOPHBIMU
UCTOYHMKAMHU OecriepeOOWHOr0 MUTaHHs - Ha ImpuMepe MammH Kommadnuu Hitec
Power Protection (Kommanusi Hitec Power Protection sBiseTcs MHPOBBIM
TEXHOJOTMYECKUM JIUJIEPOM B O0JAacTH POTOPHBIX CHCTEM OOeCcreueHus
OccriepeOOHHOT0 W HEMPEPHIBHOTO  AJICKTPOCHAOKEHUS OOJIBIION MOITHOCTH.
Kommanus wumeer Oonee yeM S0-JIeTHHE ONBIT pa3pabOTKH  TEXHOJOTHUM
OecriepeOOHHOTO0 M HEMPEPBIBHOTO DJIEKTPOCHAOKEHUS Ha OCHOBE JIU3EJb-
poropubix u poTopHbix WBIL. OOmiee KOMMUYECTBO YCTAHOBJICHHBIX KOMIIaHHEH
NPOMBIIIICHHBIX CHUCTEM OecrepeOOWHOro 3JIeKTpocHa0keHus mpesbimaer 1600
€IMHUL], KOTOPBIE 00ECIICYNBAIOT MOIIHOCTE Oosiee 1600 MBA.).

Korna ocob6enno BwirogHo mnpumensats JIJIUBII (croumocth 3akynku u
CTOMMOCTD BJIAJICHUS )?

e
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2 denwp
9.30- 10.00 Perucrpanus y4yacTHUKOB
bozomonoe Bnaoumup Banepuesuu
(I'nasnutii cneyuanucm omoena uniicenepuvix cucmem L[{O/] I1A0 «MOIK»,
IKcnepm 6 00aacmu IKCHIAYAmayuu I31eKmpoHHo20 000py008anus ¢
RPOZPAMMHBIM YRPAGIEHUEM, CUCIEM GEHMUNAYUN U KOHOUUUOHUPOBAHUSL).
Oobpazoeanue: MocKo6cKuii uHCHUMYM KOMMYHAIbHO20 X03AUCMEA U
cmpoumenvscmea, Unicenep-pekoncmpykmop; Poccuiickuii 2ocyoapcmeennulii
mexHuuecKuil ynugepcumem nymeii cooouwenus, Hnicenep-snekmpomexanux.
QDanzpaxmanose Muxaun Hypzaneesuu
(Oxcnepm komnanuu Hosser Telecom Solutions - ogpuyuanvnozo
npeocmagumenvcmea STULZ Gmbh ¢ Poccuu u cmpanax CHT).
Oobpazoeanue: Mockoeckuii 20cyoapcmeeHHblil mexXHU4ecKuil yHugepcunem
umenu H.D. baymana, unycenep-mexnonoe.
Conoeves Anekceii Banepvesuu
10.00- 11.15 TpeboBanust k mammHHoOMy 3ainy [{OJ] (ocHOBHOW mMOJI, CTEHBI, MOTOJIOK,
danbmon).

Ouenka momanu mnox [[OJl. BnusHue cucteM KOHIUIIMOHUPOBAHHUS Ha
otkazoycroitunBocth L[OJl. TpeboBaHus M pEKOMEHIAIMU CTAaHAAPTOB IO
pa3menieHno 00opyaoBanus. TeleKOMMYyHUKAIIMOHHBIE TIKA(bl U CTOUKH.

Bapuantsl pasmemienuss mkagoB M CTOEK B MAIIMHHOM 3aiie. BriusHue
pacrpeneneHust BO3AYIIHBIX TOTOKOB Ha sHeprodddexruBaocts LIO/.

EcTb nu «oku3HB» B cepBepHOii rocie +27 rpaaycos no Llenbcuo?

OO6memupoBble TeHAeHIMKM B mnpoektupoBanun [{OJ], BBIOOp 3070TOM
cepenunbl Mexay CAPEX u OPEX. Otnuune koMmpOopTHOTr0 KOHIUITUOHUPOBAHHUS
OT MPELU3UOHHOTO.
11.15-11.30 Ilepepuis (uaii, koghe)

11.30- 13.00 [Tpunnumne! opranuzanuu cuctemsl oxnaxaeaus [{O/.

*  TpeGoBaHMs U PEKOMEH/IAIIUU CTAHIAPTOB.

*  Muxkpoxnumat Buytpu L{O/] (Temneparypa u BIaXXHOCTb).

* OcHoBHBIe (QOpMYJBI, HCIOJBb3yeMble TIPU  pacyeTax  CHUCTEMBI
KOHAWIIMOHUPOBaHUs U BeHTW K B [[O/] (TerutonpuToku, pacyeT yBIaKHCHHS,
pacueT BeICOTHI (hasbinmona). Tepmorpadgudeckoe MoIeTHPOBaHHE.

*  BozaymHoe 1 BoAsiHOE OXJTaKeHHE (TPEUMYILECTBA U HETOCTATKH).

+ (CxeMmMa KOHAWIIMOHUPOBAHUSA C HCIIOJB30BAHHEM TMPSMOTO HCHApeHUs
(DX). CxemMa KOHIMIIMOHMPOBAHUS C HCIOJIH30BAHUEM XOJOIMIBHBIX MAIIHH
(CX). HamonbHbIe KOHAUIMOHEPHBIE OJI0KH ¢ BO3aylIHbIX oxnaxkaeHuem (CRAC).

BBIHOCHBIE KOHZIEHCATOPBI U JPANKYJIEPHI

CxeMblI pacmoiIoKeHUs] KOHIUIIMOHEPHBIX OJIOKOB B MAIIMHHOM 3aJie

Cucrema pacrpesieleHusl BO3AYIIHbIX IOTOKOB B MaIllIMHHOM 3aJ1e

*  ®peoHOBbIE TPACCHI (ATUHHBIC TPACCHI, 3SMMHHE KOMIUIEKTHI).

*  CpaBHeHHE KOM(POPTHBIX U MPEITU3UOHHBIX KOHIUIIHOHEPOB.

*  BbIHOCHBIE KOHJIEHCATOPHI U IpaiiKynepsl (pacyer).

*  DJEKTPONHUTAHUE CUCTEMBI KOHIUIIMOHUPOBAHUS C YIETOM TPeOOBaHUN K
HAJCKHOCTU. Perenust mo cucreMam OXJTKICHUS IS TeNeKOM-00beKTOB. OMbIT
BEIyIITUX MUPOBBIX POU3BOIUTEIICH.

13.00- 13.30 Ooeo

OpraHM3anus NPOEKTUPOBaHUSA, CTPOUTEIbCTBA U 3KCIIyaTalMu
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13.30- 15.15 Mertoap! oxnaxaenus LIO/].
* (Cxema KOHIUIIMOHUPOBAHHUS C UCIIOJIb30BaHUEeM Tipsimoro uctapenus (DX).
* (Cxema KOHIUIMOHHPOBAHUS C HCIOJIH30BAHUEM XOJOAMIBHBIX MAIIUH
(CX).
* HanonpHble KOHAMLIMOHEpHbIE OJIOKM C BO3AYIIHBIM OXJAXKACHUEM
(CRAC).

* Pemenus o oxyaxIeHHUIO Ha MKA(QHBIX KOHIUIIMOHEPaX.

Montaxuble wmKadpl, pacupeleieHUe MNUTaHWS BHYTPU MAIIMHHOTO 3aja:
OCHOBHBIC XapaKTEPUCTUKU CTOEK; THIIBI pACIpeNeIeHus NUTAaHUS B CTOMKE;
pacrpeieieHue TUTaHWs B MAIIMHHOM 3ajie; BHYTPUCTOCYHOE OXJIaXKICHUE.
[Ipumeps! peanuzanuu ¢ ucnoib3oBanueM obopyaoBanuss APC by Schneider
Electric.

CucteMbl  OXJ@KICHUS  CEPBEPHBIX IMOMEUICHUH HAa  BHYTPUPSIHBIX
KOHJIMIIMOHEpaX. TeXHWuUecKkue pemnieHus, npeagaraempie kommanuenn STULZ
Gmbh (Komnanus STULZ GmbH siBiieTcss MUPOBBIM JIHIEPOM B MPOM3BOJICTBE
MPEUU3UOHHBIX KOHAWLIMOHEPOB M XOJOMWIbHBIX MamwuH. [IpenusnoHHbIe
kouaumuoHepbl STULZ ornmuaercs Bbicouainieid TouyHOCThIO. OOOpymoBaHHE
STULZ yxe MHOTO JeT YCIELUHO MPHUMEHSETCs Ha TeppuTopuu Poccuiickoit
Oenepariy, JIEeMOHCTPUpPYS Oe3aBapuiiHyr0O pabOTy B CaMbIX CIIOKHBIX
KIIMMaTHYECKHUX YCIOBHSIX (BKIIOYas CBEpXHHU3KKUE TemmepaTypsl 10 — 50°C).

BbIHOCHBIE KOHAEHCATOPBI U IPANKYIIEPHI.

e TunoBble cXeMbl PACIOJIOXKEHUS KOHIUIIMOHEPHBIX OJIOKOB B MAalIMHHOM
3ale.

 Cucrema pacnpenerneHus BO3AYIIHBIX IOTOKOB B MAIIMHHOM 3alle.
«XOJOIHBIC» U «TOPSUUE» KOPHUIOPHI.

e OxyaxaeHue CcepBepHbIX CToeKk ¢ OompmuM  (mo 50  kBT)
TETUIOBBIACTICHUEM.

* Bo3aymHble M KHJIKOCTHbIE SKOHOMaif3epbl (MpsAMOW U  HEHmpsIMoi
GpUKYIUHT).

*  Hcnonb3oBaHKe aAMabaTHYECKOTO OXJIAXKICHHS.

[Tpumenenue unmiepon aisa LHO/I.

15.15- 15.30 Ilepepuis (uail, koghe)

3abenun Hxoe Banepvesuu
(Bedywyuii cneyuanucm omoena unsxcenepnovix cucmem L0/ I1A0 «MOIK),
IKCnepm 6 001acmu IKCHAYAMayuu INeKmpomexHuiecKkozo 000pyoosanus,
cucmem 0e3onacHocmu u cea3u)
Oopazosanue: Mockoeckuil ynepzemuueckuil uncmumym (MIH) 2. Mockea.
Mapmotwu Hukonau Ilempoeuu
(ITpoexmuposwuk, 3Kkcnepm 6 o61aCMU NPOCKMUPOSAHUS U MOHIMAMCA
INEKMPOMEXHUYECKO20 000pYO06aHus, CUCHEM DE30NACHOCMU U CEA3U)
Oopazosanue: Karununzpaockoe BUYUB 2. Kanununzpao.
15.30-17.15 Opranu3zanus cuctemsl puzndeckont 6ezonacHoctu B 3qanuu [{O/a.
* oxpaHHO-TpeBoxHOU curHanuzauuu (COTC);
* BuneoHabmoaenus (CBH);
* KOHTpOJIS U ynpasieHus aoctynom (CKVY I).
ObecrieyeHre  TPOMYCKHOTO  PEXKMMa, BBHIOOP CHOCOOOB  OXpPaHbI
nepuMeTpa.
[ToxxapHast 6€30MaCHOCTh CEPBEPHBIX - KOMIUIEKC MACCUBHBIX M aKTHBHBIX
MEPOTIPUATHH.

OpraHM3anus NPOEKTUPOBaHUSA, CTPOUTEIbCTBA U 3KCIIyaTalMu
HH)KeHEPHBIX CHCTeM LiIeHTPOB 06pa6OTKHU JAHHBIX Ctpanuua 5
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[Toxap B L1O/le: npuunHbl BO3ropaHusi, 4eM U KakK TYLIUTb.

. Cuenapus pa3BuTus noxapa. [loBTopHOE BoCIIIaMEHEHHE.
. CriocoOb1 0OHapYKEHUSI BO3TOPAHUS U TYIICHUS TOXKapa.
[ToxapoTylieHne CepBEpHBIX MOMEIIEHHH — o0coOble TpeOOBaHHS K

CUCTEMaM  aBTOMAaTUYeCKoro  moxaporymenus. (OOecriedeHne  paHHETO
oOHapyxeHHs Bo3ropanus. OcoO0eHHOCTH 0OHApYKEHHsI BO3TOPAHUS B CTOHKaX C
3aMKHYTOM CHCTEMOH OXJaXJIeHUS. ACHHpPAIMOHHBIE CHUCTEMBI — CHCTEMBI
panHero ooHapyxeHus Bosropanuii B [1O/lax.

AJNTOPUTMBI CHIYKEHUS BEPOSTHOCTH JIOXKHBIX TPEBOT.

ObecrieyeHre COXpPaHHOCTH 000pyAoBaHUsA. BpiOop orHerymamero
BemectBa (yraekucisiii ra3, NOVEK 1230, xnagounsr 125, 127).

[loxkap nydiie mHOpegOTBPATUTh — CHOCOOBI CHUXEHHS BEPOSTHOCTU
BO3ropaHus (CHWKEHHE KOHIIEHTPALUU KUCIOPOIA).

CBOBI PABUI:

CucTeMbl TPOTUBOIOKAPHON 3alIMTHI. DBAaKyallMOHHBIC ITYTH W BBIXOJIBI
(CTI 1-13130-2009). Usmenenuss Ne 1 x cBomy mpasua CIT 1.13130.2009
«CUCTEeMBI TIPOTUBOIIOKAPHOU 3aIMUTHI. DBAKyalIMOHHBIC TTYTH U BBIXOJIBI.

CucreMbl TPOTUBOMOXKApHOH 3amuThl. ObecriedeHre OTHECTOWKOCTH
oobekroB 3ammThl. (CIT 2-13130-2009).

CucremMbl TPOTUBOMOXKApHOH  3amuThl. CHCTEMBI OIOBEIICHUS U
yIpaBJIeHUs 3BaKyaruei jiroaeit mpu mosxape. (CIT 3-13130-2009).

CucreMbl  MPOTHUBOMOXKAPHOM  3alIUTHl.  YCTAHOBKM  IOXKapHOUH
CUTHAM3allMd W TOXApPOTYIICHHWs aBTOMarhyeckue. HopmMel W mpaBumiia
npoektupoBanus. (CII 5-13130-2009). Msmenenuss Ne 1 x cBomy mpasun CII
5.13130.2009 «CucteMbl NPOTHBOIOKAPHOW 3aIUTHL. YCTAHOBKM I0OXKAapHOU
CUTHANM3allMd U TOXApOTYIIeHWs aBToMmartuyeckue. HopmMel U  mpaBuia
MIPOCKTUPOBAHUS.

Cucremsl MIPOTUBONIOXKAPHOI 3aIUTHI. DnexTpoobopynoBaHue.
TpeboBanus nmoxkapHoit 6e3onacuoctu (CIT 6-13130-2009).

Otomnenne, BEHTWIALMA M KOHAWIMOHUpoBaHue. [IpoTuBOMOKapHbBIE
tpeboBanus. (CIT 7-13130-2009).

e
OpraHM3anus NPOEKTUPOBaHUSA, CTPOUTEIbCTBA U 3KCIIyaTalMu
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9.30- 10.00 Perucrpanusi y4acTHUKOB

Cepeopakoe Anekceit Banepveeuu
(cenepanvuwtii oupexmop 000 «Macmep npooaxuin Cogpm 310 Cucmemsy
(cpynna komnanuit «MHnCAT»),

IKCnepm 6 001acmu RPOMBIMIACHHOU A8MOMAMUZAUUL, PAOUOIIEKMPOHUKU)
Oopaszosanue: TamoboecKuii 60eHHbBLIL ABUAUUOHHBLIL UHIHCEHEPHBLI UHCIUMYM
paouornekmponuku Munucmepcmea oooponwt Poccuiickoit @edepayuu,
Boennwiit ynusepcumem Munucmepcmea oooponsvt PD.

10.00- 11.15 Cucrtembl IHCHIETYEPU3ALNM, ABTOMATU3ALMM U YIPABICHUS HWHKEHEPHBIMHU

cucremamu IO/,

MatemaTuyeckue OCHOBBI MOJICIMPOBAHUS CHUCTEM aBTOMATUYECKOTO U
aBTOMATU3UpPOBAHHOrO  ympasieHud. Cucrema  4eloBeK-MalllMHa U €€
3 PEKTUBHOCTS.

ABTOMaTH3aLUA WHKEHEPHBIX CHUCTEM. ABTOMaTH3anus CUCTEM
anexkTpocHabx)eHusi. CUCTeMbI IUCTIETYCPUBALIUU.

Texnonmoruun LonWorks, KNX/EIB, Modbus. IlpenmymectBa 0OBEKTHO-
opueHTHUpoBaHHOro moaxona mnpu paspabotrke SCADA cucrem. I[Ipumenenwue
yauBepcatbHbIx Modbus m SNMP OPC cepBepoB Kak 3JIEMEHT MOCTPOCHHUS
OTKPBITO KOHUTYpUpyEeMOit CUCTEMBI MOHHUTOPHHTA. Opranuszanus
JUCTIETYEPCKOTO YIPABICHUS HWHXEHEPHBIMH CHUCTEMaMU IIeHTpa 00paboTKu
naHHbix. Jlucneryepckuit myHKT. CrocoObl  oToOpakeHus UHGOpPMAIUU.
Obecnieuenne  ympasiasgeMoctd. O030pHOCTb.  [IpuMeHeHue — alropuTMOB
ABTOMATU3MPOBAHHOTO YIpaBIEHUs peakiueil Ha coObiTus. ObecrieyeHue
HAJCKHOCTH CHUCTEMBbI MOHHUTOPHHTA, ApXWBUPOBAHUE COOBITUH B aBapHIHBIX
CUTYallUsX.

BepTukanbHO HHTErpUpPOBAaHHOE U OOBEKTHO OPUEHTHPOBAHHOE MPOrPAMMHOE
obecnieueHne Ha 6aze xommiekca «Master SCADAy». B3aumoneiictBue «Master
SCADA» ¢ apyrumu mporpaMMaMHd C TIOMOIIBIO COBPEMEHHBIX TEXHOJOTUM
(OPC, OLE, DCOM, ActiveX, OLE DB, ODBC). MHcnoas3oBanue B
OTIEpaTOpPCKOM HUHTepderice CHUCTeMBbl JOKYMEHTOB JIO00Or0o THHMAa W OOMEH
JaHHbIMM ¢ HuMmH. Pacmmpenune ¢ynkumonansHocTH «Master SCADA»
MPOJIYKTaMU CTOPOHHHUX pa3paOOTYMKOB. TOMOJOTHS CHCTEMbl MOHHUTOPHHTA
nHx)eHepHbIx cuctem LIO/I.

B03MOXXHOCTh MpUMEHEHHUSI POJIEBBIX MOJIEIEH Il pasrpaHUYCHHs JTOCTyIa
MepcoHalla JKCIUTyaTalldd K BHYTPEHHHM JaHHBIM U (YHKIUSM CHCTEMBI
MOHUTOpUHTA. PasrpannueHue A0cTynma K TIOJCHCTEMaM B COOTBETCTBHU C
pa3paboTaHHONW Ha »JTame NPOEKTUPOBAHMSI POJIEBOH MOJAETBI0 CHCTEMBI
MOHUTOPUHTA U YIIPABICHUS.

ObecnieueHne 3alUThl OT HECAHKIIMOHUPOBAHHOTO JOCTYyMa BCTPOCHHBIMU
CpencTBaMu ayTeHTU(PUKAIMK W aBTOPHU3AIlMA HAa OCHOBAHWHM ONPENIEICHHBIX B
CHUCTEME YUETHBIX 3aIMCcel MOJIb30BaTENEH.

NuxxnHnpuHroBsle BO3MOKHOCTH KoMmmnaHnu «MHCAT», nuIoTHbIE MPOEKTHI,
BHeJipeHHbIe Ha MasterSCADA 4D.

[IpakTuka — m3yueHue TUNOBOTO 00bekTa MasterSCADA nnst nucneTdepusanuu
1eHTpa 00pabOTKM JaHHBIX (AaTa-1EHTpa).
11.15- 11.30 Ilepepuig (uaii, koghe)

OpraHM3anus NPOEKTUPOBaHUSA, CTPOUTEIbCTBA U 3KCIIyaTalMu
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Conoeves Anekceii Banepvesuu

11.30- 13.00 OO0ume cBeIeHUS 0 MPOEKTHO-U3BICKATENBCKUX padoTax. UTo Takoe MpOEKTHO-
CMETHas JOKyMeHTalus? 3aKoHOJATeNbHbIE AacleKTbl paboThl € IPOEKTHO-
CMETHOH JOKYMEHTALMEN B CTPOUTEILCTBE.

CranmitHOCTh TIpoekTupoBanus. [IpeanpoekTHoe oOcnenoBanue. HxeHepHbIC
u3bickanusa. Texnuuyeckoe 3amanue. IIpoexTHas, paboyas u  cMmeTHas
nokymeHnranus. CocTaB NpPOEKTHOH JOKyMEHTallMM. OKCIEpTHU3a IPOEKTHO-
CMETHOH JokyMeHTanuu. CoriacoBaHUME U YTBEPXKIEHUE MPOEKTHO-CMETHOM
JIOKYMEHTaL1H. Hcxonnple naHHble uis  npoektupoBaHus.  [lombop
o0opynoBanusi. BHeceHne U3MEeHEHHH B IPOEKTHYIO JOKYMEHTALMIO.

OCHOBBI IPOEKTUPOBAHUS IIEHTPOB 00paboTku naHHbIX. Crangaptel CH 512-
78 u ANSI-TIA 942. Craguu u stana coznanus L{O/]. [Topsaok cOopa MCXOTHBIX
nansbix. [IpennpoexktHoe obcnenoBanue — co3nanue Konuenuu. [lomyuenus TY,
IPOEKTHUPOBAHUS, COTIACOBAHUS, SKCIIEPTU3bI, IIOIYUYEHUS pa3pelIeHns Ha BBOJ B
AKCIUTYaTalUIO0 3JIEKTPOYCTAHOBOK.

KonnyectBenHsle TpeOOBaHUS K CBOMCTBaM HH)XeHEpHBIX cucteM L1OJ]
(HaIeXHOCTh, CTENEHU PE3EPBUPOBAHUS, PEMOHTONPUTOJHOCTh, CTEIEHb
obecnieuenus (¢uznyeckoit OezonacHoctu). [loaroroBke T3. OTBETCTBEHHOCTh
3aKa3yuKa.

Tpebosanus k [IO/] mo kareropuu HaIEKHOCTH.

CnoxuBmiuxcst B orpacinu 11O/l moaxoasl K CO3/aHUI0 HMH)KEHEPHOM
UHPPACTPYKTYPHI.

CucremMbl aBTOMaTU3UPOBAaHHOTO TpoekTtupoBanus. [Iporpamma Autodesk Revit.
[Tapamerpuueckoe MonenupoBanue. Busyanuszauus npoekToB. CoBMecTHas
paboTa MPOEKTUPOBIIUKOB.

13.00- 13.30 | Odeo

Quaun Cepzen Anexkcanoposuu

13.30- 15.15 JleiicTByromue HOpMaTHBHBIE JIOKYMEHTHI 110 OpPraHW3allMd CTPOUTENHCTBA H
CTpoUTENbHOMY  KOHTpoito. OOs3aHHOCTM  3aka3uuka U OOS3aHHOCTH
lNeanogpsanunka/CyOnoapsaaurika B BONpOcax OpPraHU3alMM CTPOMUTEILCTBA U
CTPOUTENIBHOTO KOHTPOJIA. ['0Cy1apCTBEHHBIN CTPOUTENBHBIN HA30p.

CrnoxuBmmecss B orpaciu  [[OJ] moaxomsl K CO3[aHUIO WHXKEHEPHOM
UHPPACTPYKTYpbl. AccolManus YYacTHHKOB OTpaciyd ILEHTPOB 00pabOTKH
naHHbIX. IlepBas penmakuuM mpoekTa HalMOHAIBHOTO craHaapra «LleHTpsl
00paboTku AaHHBIX. UHxeHepHas uHppacTpykrypa. CTaguu co3qaHus».

XapakTepHucTuKa JOroBOPOB, COMPOBOKIAIOIINX CTPOUTENIbHYIO 1€ATEIbHOCTb.
ITpaBoBbIE pa3ianuus 10rOBOPOB HAa OKAa3aHUE yCIYT U JIOTOBOPOB HA BBINOJIHEHUE
paboT. UTo MOXKET NMpeANnpUHATh 3aKa34MK B paMKaxX KOHTPOJIS 32 BBIOJHEHUEM
paboT MO JO0TOBOPY CTPOMTEIbHOro moapsaa? JloroBopbl MOAPSAHOIO THIIA,
JIOTOBOPBI aBTOPCKOTO M TEXHUYECKOTO HAaA30pa, WHBECTULIMOHHBIE JIOTOBOPHI
(KOHTpAaKThI): MpaBOBbIE 0COOEHHOCTH, cdepbl mpuMeHeHus. Omnata. Llena padot
KaK CyIIEeCTBEHHOE YcJoBHE Joroopa mnoapsna (?) JoroBop mnonpsiza c
npuOIM3NTENbHON (OTKpBITOM) 1eHoW. JloroBop moapsaa ¢ TBepAoil IEHOH.
Crioco0b! oOecrieueHus mIaTexei.

[Tonsatue ponoiaHUTENbHBIX paboT. Ilopsaok corjgacoBaHMs | OIUIATHI
JOTIOTHUTEIBbHBIX paboT, BO3HUKAIOIIMX B XO0J€ cTpouTenbcTBa. HemocrtaTkw,
CBSI3aHHBIE C OIIMOKAMHU B TPOEKTHO-CMETHOH M MCXOJHOW JIOKyMEHTAllWH.
CyneOHast mpaKTHKa.

OtpakeHue B JOrOBOpPE MEP KOHTPOJISA HaJ OCYIIECTBIEHUEM CTPOMTEILCTBA.
OTBETCTBEHHOCTh 3a HapylleHus aonyueHHble [loapsaunkom u 3aka3uukoM B

OpraHM3anus NPOEKTUPOBaHUSA, CTPOUTEIbCTBA U 3KCIIyaTalMu
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X0Jle cTpouTenbcTBa. TexHuueckuit Han3op. ABTopckuil Hamzop. Ilopsaok
OpUMEHEeHUd WTpadHbIX caHKIMi  3akazuukoM K [eHmoapsmuuky u
Cy6noapsamuuky. [lonstue conuaapHoii OTBETCTBEHHOCTH.

Topru, aHTUMOHONOJBHOE 3aKOHOJATENBbCTBO. OpraHusamus, IPOBEICHUE
TEHJIEPOB, MOArOTOBKA TEHIEPHON JOKYMEHTALIUH.

Mecto oTuéTHOCTH B paboTe 3aKa3uHMKa, TE€HEPaJbHOrO MOAPAIYNKA U
MOAPAIYHUKA.

Buibl UCIIOJIHUTENBHON TOKYMEHTALIMU U MOPSJOK €€ BEICHMUS.

[Tpuemka 1 BBOJ B SKCIUTyaTaIlI0 3aKOHUYEHHBIX CTPOUTEIHCTBOM OOBEKTOB.

[Topsimok MOArOTOBKM OOBEKTA K ClIaye.

[Tpuemka 3aka3yvKOM 3aKOHYEHHOTO CTPOUTENIHLCTBOM oObekTa. Cocras
UCIIOJTHUTENIbHOM ~ JOKyMEHTalluu [Uisl cAadyd oOO0beKTa U BBOJA €ro B

IKCIUTYaTaIHIo.
15.15- 15.30 Ilepepuis (uaii, koghe)
15.30- 17.15 Cucrema ynpasJjeHHsl IKCILIyaTanueil HeHTPa 00padoTKM TaHHBbIX.

- YIpaBlieHUE IEPCOHATIOM;
- oJiiep )KaHue TIOKYMEHTAIIUU B aKTYaJIbHOM COCTOSIHUY;
- yIpaBleHUE TIOTOBOPAMHU;
- TEXHUYECKOE 00CITY)KMBaHUE H PEMOHT;
- YIpaBJlieHUE IBIKEHUEM PACXOTHBIX MAaTCPUAIOB U 3aMIaCHBIX YaCTei;
- MOHUTOPHHT COCTOSTHUS CHCTEM U OpPTaHM3aIHs OIEPATHBHOIO
yIpaBIICHUSI.
Tpu 0CHOBHBIX MOAX0/12a K TEXHHYECKOMY 00CTYKHBAHUIO U PEMOHTY:
- BBITIOJTHEHUE paOOT COOCTBEHHBIMU CUIIAMU;
- BBINIOJIHEHUE pa0OT CHJIAMH CTOPOHHUX OPraHU3allni;
- BBIIIOJIHEHHUE PErJIaMEHTHBIX pa0dOT KaKk COOCTBEHHBIMHU CHJIAMH, TaK H
CTOPOHHHMH OPTaHHU3AIHSIMHU.
AyTtcopcunr. [JoroBop ayrcopcunra. ObecredeHne kauecTBa padot u
cobmoieHre 00bEMOB padOT, UCTIOTHEHUE TUTaTeXKEeH, COOJI0IEHNEe HOPMATHBOB
3aKOHOJATENHCTBA, COOII0/IEHNE HOPMATHBOB MJIAHHUPOBAHUSI.

OBPA3OBATEJIBHBIE TEXHOJIOT'UH.

JIeKIMOHHBIE 3aHSATHS TPOBOJISATCS B ayAWTOPHAX, OOOPYIOBAHHBIX KOMITBIOTEpAMH, JIIEKTPOHHBIMU
NPOEKTOPaMH M MHTEPAKTHBHBIMH JOCKaMH, YTO TIO3BOJIIET COYETaTh AKTHBHBIE M WHTEPAKTHBHBIE (OPMBI
NPOBEACHUS 3aHATHIH. UTeHHe NeKIMit COTPOBOXKIAACTCS IEMOHCTPAIMEH KOMITBIOTEPHBIX CIIAH/IOB.

[IpakTnueckre 3aHATHA TPOBOIATCS B KOMIbIOTepHOM Kiacce. Okomno 10% BpeMeHM NpakTHYECKUX
3aHATUI OTBE/IEHO HA HHTEPAKTUBHBIE (OPMBI 00yUeHHUS. ™

MaTepna.m,l JJIsA CAMOCTOATECJIBHOI'O U3YUCHHUSA

1. I'papoctpoutensHsrii Kogexe Poccutickoit @eneparun (ot 29 nexadps 2004 roga Ne 190-03).

2. [TonoxxeHne o cocTaBe pasleioB MPOCKTHON IOKYMEHTAIIMM M TPEOOBAaHHMAX K HMX COJEPKAHUIO (YTBEPIKICHO
IToctanoBnenuem [IpaButenbctBa Poccuiickoit @eneparuu ot 16 despans 2008 r. Ne 87).

3. I'OCT 2.102-2013. Enmmnas cucreMa KOHCTPYKTOPCKOW JOKYMEHTaMH. BHIBI HW  KOMIUIEKTHOCTB
KOHCTPYKTOPCKHX JOKYMEHTOB.

4. I'OCT 34.003-90. NuadopmarmionHas TexHomorus. KoMmmiekc cTaHZapToB Ha aBTOMAaTH3HPOBAHHBIE CHUCTEMBL.
ABTOMAaTH3UPOBAHHBIC CUCTEMBL. TEePMUHBI U ONIPEICICHHS.

I'OCT 34.601-90. ABTOMaTu3upoBaHHble cucTeMbl. CTaJluu CO3/1aHUsI.

* - nO OONOIHUMENLHOMY CONACOBAHUI0 BO3MOJICHA OP2AHU3AYUS NPAKMUYECKO20 O3HAKOMAEHUsI C 000pYO0BAHUEM,
npeocmagnsemvim komnanusmu Schneider Electric, STULZ, Hitec Power Protection, F.G.Wilson.
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5. CHull 3.01.04-87. [Ipuemka B 3KCIUTyaTallUI0 3aKOHYCHHBIX CTPOUTEILCTBOM 00BbEKTOB. OCHOBHBIC MOJIOKCHUS.
6. [Mocranosnenue IpaBurenscrBa P® or 27.12.2004 N 861 «O6 yrBepxnennu [IpaBui HEQUCKPUMUHALIIOHHOTO
JOCTyTIa K YCIIyTaM II0 Iepeiade 37eKTPUIECKON SHEPTUH U OKa3aHMS 3THX YCIYT, ...)»

7. [Ipuxa3 MunucTepcTBa Tpyna u conmaibHOi 3amuTel PO ot 24 mroms 2013 r. Ne 328x «OO0 yTBepKIeHHH
ITpaBun mo oxpaHe TpyAa IPH SKCILTyaTaLUH JIEKTPOYCTAHOBOK

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

9. «[IpaBuia TeXHHYECKOH IKCIDIyaTalldd IIEKTPOYCTAHOBOK ToTpebuteneit» Ilpuka3 MuHHCTEpCTBA SHEPTETHKH
Poccuiickoii @eneparuu ot 13 suBaps 2003 r. N 6.

10. ®enepanpubiii 3akoH Ne 69-03 ot 21.12.94 «O nosxapHO# 6€30MacCHOCTHY;

11. ®enepanbubiii 3akoH Ne 7-03 ot 10.01.02 «O0 oxpaHe OKpyXarolei cpeab»;

12. ®enepanbHblii 3ak0H Ne 184-D3 o1 27.12.02 «O TeXHUUYECKOM PErYyIHPOBAaHUNY;

13. ®enepanbubiii 3akoH Ne 89-@3 ot 22.05.98 «O0 oTxomax MPOU3BOJICTBA U MOTPEOICHUS» (C NU3MEHEHHSAMH U
norotHeHusIMHA 0T 29.12.00 Nel169-D3)

14. [Tomoxxerne 0 cocTaBe pa3leNoB MPOCKTHOW NOKYMEHTAIlMH W TPEOOBAaHUAX K WX COJACPKAHHUIO (YTBEPIKICHO
[ocranosnennem [IpaBurensctBa Poccuiickoit @enepannu ot 16 derpans 2008 r. Ne 87).

15. I'OCT 2.102-2013. EgunHass cucrtemMa KOHCTPYKTOPCKOM JOKyMEHTauuu. Buapl W KOMIIEKTHOCTb
KOHCTPYKTOPCKHX JJOKyMEHTOB.

16. I'OCT 34.003-90. UudopmarrionHas TexHosorus. KoMiiekc craHIapToB Ha aBTOMAaTU3UPOBAHHBIC CHCTEMBI.
ABTOMaTH3UPOBaHHBIE CUCTEMBL. TepMUHBI U ONpEeICHUS.

17. I'OCT 34.601-90. ABToMaTH3upOBaHHBIE cUCTeMbI. CTaAuK CO3aHMUS.

18. CHull 3.01.04-87. [Ipuemka B 3KCIUTyaTaI[Ui0 3aKOHYCHHBIX CTPOUTEIBCTBOM 00beKTOB. OCHOBHBIC MOJIOKEHUSL.
19. IIpaBuna ycrpoiicta snexTpoyctanoBok (I1YD). Yreepxnens! IIpukazom Munsnepro Poccun 08.07.2002 Ne
204.

20. B. A. [IBuanH «PyKOBOACTBO IO KOHTPOJIO KadecTBa JJICKTPOMOHTAXHBIX  pabor» Cankr-IlerepOypr
Wznparensckuit Jlom KH+ 2002r.

21. Cranmapt TIA-942. TpebGoBaHus K BIIEKTPOOOOPYIOBAaHUIO IEHTPOB 00paboTku maHHBIX (LIOJ]) http://cons-
systems.ru/trebovaniya-k-lektrooborudovaniyu-tcentrov-obrabotki-dannykh-tco

22. WHCeTpyKIMs 1O MPOSKTUPOBAHUIO 3AaHUK U IOMELICHUI IS 2JIEKTPOHHO-BhIYUCIUTENbHBIX MaH CH 512-78.
YrBepxaeHa mocraHosiaeuuem ['oc. komurera CCCP 1o fmenam cTpouTenbetBa ot 22 nexadpst 1978 . Ne 244,

23. OpraHuzamust  3JI€KTPOCHaOXeHHWss I[EeHTPOB  00paboTkM  maHHBIX.  http://cons-systems.ru/organizatciya-
lektrosnabzheniya-tcentrov-obrabotki-dannykh

24. Cuctema ympaBieHHs SKCIUTyatanuedl 1eHTpa o0paboTku manHbix. http://cons-systems.ru/sistema-upravleniya-
kspluatatciey-tcentra-obrabotki-dannykh

25. VYBenuuenne skoHomuueckor sddexruBHoctn [[OJ] myreMm mepenadnm dYacTH MPOLECCOB HA ayTCOPCHHT
http://cons-systems.ru/uvelichenie-konomicheskoy-ffektivnosti-tcod-putem-peredachi-chas

26. Oxcryataiust JIT'Y  npoumssoxactea F.G.Wilson. http://cons-systems.ru/kspluatatciya-dqu-proizvodstva-f-g-
wilson

27. KoMmriekcHass CHUCTEMbI MOHHUTOPHHTA TEXHHUYECKOTO COCTOSIHUS HHKeHepHbix cucteM IIOJI.  http://cons-
systems.ru/kompleksnaya-sistemy-monitoringa-tekhnicheskogo-sostoyaniya-inzh

28. CucTeMbl THUCIETUCPH3AIN, ABTOMATH3AllMK W YIpaBieHHs HHXeHepHbIMH cuctemamu LIOJ]. http://cons-
systems.ru/sistemy-dispetcherizatcii-avtomatizatcii-i-upravleniya-inzhenern

29. WmxeHepHBI B3MIsLL Ha MOHHTOpWHT obopymosanus LIOJI. http://cons-systems.ru/inzhenernyy-vzglyad-na-
monitoring-oborudovaniya-tcod

30. JuHamMuueckuii ~ HCTOYHHK  OecriepeOOHOTOo mutanus  (quHamudeckudt  MBII) http://cons-
systems.ru/dinamicheskiy-istochnik-bespereboynogo-pitaniya-dinamicheskiy-ib

31. [lpaBuna ydera W XpaHEHUS JAW3EJIBHOTO TOIUIMBA M MOTOPHBIX Macell NPH OKCIUIyaTallMM JM3EIbHBIX

anektpocTanumit http://cons-systems.ru/toplivnoe-khozyaystvo
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