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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)

OpraHM3anys NPOEKTUPOBaHUSA, CTPOUTEIbCTBA U 3KCIUTyaTaluu
HH)KeHEPHBIX CHCTeM LiIeHTPOB 06pa6OTKHU JAHHBIX Crpanuua 1
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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 NPOEKTUPOBAHUA, CTPOUTEJ/IBCTBA U 3KCIVIyaTalluH

HH)KeHEPHBIX CHCTeM LiIeHTPOB 06pa6OTKHU JAHHBIX Crpanuua 2
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Pomanwy Bnaoucnae Bauecnagosuu
(Aupexmop no pazeumuto ouszneca 000 «Xaimex Ilaysp IIpomexuwin Pycy™,
IKcnepm 6 001acmu nPOEKMuUpPOaAnUs, CHMpPOUmMeIbCMeEa U cepeuca Cucmem
Oecnepedoiinozo I1eKmpocHad I HceHus)

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

uccineooeamens; Poccuiickas sxkonomuueckan akaoemusn um. I'.B. Ilnexanosa.
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 oOecrieueHus O0ecrnepeOoiHOrO U HeTPEPHIBHOTO
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
OpraHM3anys NPOEKTUPOBaHUSA, CTPOUTEIbCTBA U 3KCIUTyaTaluu
HH)KeHEPHBIX CHCTeM LiIeHTPOB 06pa6OTKHU JAHHBIX Ctrpanuua 3
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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. Otinune koM(pOpTHOTr0 KOHIUITUOHUPOBAHUS
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 (OpMYNBI, HUCIONB3yeMbIE TPU  pacyeTax  CHUCTEMBI
KOHAWIIMOHUPOBaHUs U BeHTW K B [[O/] (TerutonpuToku, pacyeT yBIaKHCHHS,
pacueT BeICOTHI (hasbinmona). Tepmorpadgudeckoe MoIeTHPOBaHHE.

*  BozaymHoe 1 BoAsiHOE OXJTaKeHHE (TPEUMYILECTBA U HETOCTATKH).

+ (CxemMa KOHAWIMOHUPOBAHUS C HCIOJIB30BAHUEM TMPSMOTO UCHApEHUs
(DX). CxemMa KOHIMIIMOHMPOBAHUS C HCIOJIH30BAHUEM XOJOIMIBHBIX MAIIHH
(CX). HamonbHbIe KOHAUIMOHEPHBIE OJI0KH ¢ BO3aylIHbIX oxnaxkaeHuem (CRAC).

BBIHOCHBIE KOHZIEHCATOPBI U JPANKYJIEPHI

CxeMblI pacmoioKeHUs! KOHIUIIMOHEPHBIX OJIOKOB B MAIITHHHOM 3aJie

Cucrema pacrpesieeHus BO3AYIIHBIX TIOTOKOB B MAallIMHHOM 3aJie

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

*  CpaBHeHHE KOM(POPTHBIX U MPEITU3UOHHBIX KOHIUIIHOHEPOB.

*  BbIHOCHBIE KOHJIEHCATOPHI U IpaiiKynepsl (pacyer).

*  DJEKTPONHUTAHUE CUCTEMBI KOHIUIIMOHUPOBAHHS C YYETOM TPEOOBAHUM K
HAJCKHOCTU. Perenust mo cucreMam OXJTKICHUS IS TeNeKOM-00beKTOB. OMbIT
BEIyIITUX MUPOBBIX POU3BOIUTEIICH.

13.00- 13.30 Ooeo

OpraHM3anys NPOEKTUPOBaHUSA, CTPOUTEIbCTBA U 3KCIUTyaTaluu
HH)KeHEPHBIX CHCTeM LiIeHTPOB 06pa6OTKHU JAHHBIX Ctpanuuna 4
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13.30- 15.15 Mertoap! oxnaxaenus LIO/].
* (Cxema KOHIMIIMOHUPOBAHUS C HUCIOIb30BaHUEM Mpsimoro ucnapenus (DX).
* (CxeMa KOHAMLMOHHMPOBAHMUS C MCIOJIb30BAHUEM XOJOJWIBHBIX MalllH
(CX).
* HanonpHble KOHAMLIMOHEpHbIE OJIOKM C BO3AYIIHBIM OXJAXKACHUEM
(CRAC).

* Pemenus o oxyaxIeHHUIO Ha MKA(QHBIX KOHIUIIMOHEPaX.

Montaxuble wmKadpl, pacupeleieHUe MNUTaHWS BHYTPU MAIIMHHOTO 3aja:
OCHOBHBIE XapaKTEPUCTUKU CTOEK; THUIBl PACIPEAEICHUS IUTAHUS B CTOMKE;
pacupenefneHue IMUTAHWS B MAIIMHHOM 3ajl€; BHYTPUCTOCYHOE OXJIAXICHHE.
[Mpumepsl peanuzanmu ¢ ucnosib3oBanuem obopynoBanuss APC by Schneider
Electric.

CuctemMbl  OXJIAKJEHHUS  CEPBEPHBIX  IMOMEIICHUW HAa  BHYTPUPSIHBIX
KOHJIMIIMOHEpaX. TeXHWUecKue pemnieHus, npeaiaraempie kommanuen STULZ
Gmbh (Komnanus STULZ GmbH siBiieTcss MUPOBBIM JIHIEPOM B MPOM3BOJICTBE
MPEU3UOHHBIX KOHJMWLHMOHEPOB M XOJOAWIbHBIX MamuH. llpennsuonHbie
kouaumuoHepbl STULZ ornmuaercs Bbicouainieid TouyHOCThIO. OOOpymoBaHHE
STULZ yxe MHOro JeT yCHEIIHO HpUMEHSeTCs Ha Tepputopuu Poccuiickoit
Oenepariy, JIEeMOHCTPUpPYS Oe3aBapuiiHyr0O pabOTy B CaMbIX CIIOKHBIX
KIIMMaTHYECKHUX YCIOBHSIX (BKIIOYas CBEpXHHU3KKUE TemmepaTypsl 10 — 50°C).

BbIHOCHBIE KOHAEHCATOPBI U IPANKYIIEPHI.

e TunoBble CXEMBbI PACIOJIOKEHHUS] KOHIUIIMOHEPHBIX OJIOKOB B MAaITUHHOM
3aJ1e.

* CucremMa pacnpeneneHuss BO3AYLIHBIX IIOTOKOB B MAalIMHHOM 3alie.
«XOJOAHBIE» U «TOPSAYNE» KOPUJIOPHI.

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

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

*  Hcnonp3oBaHue ainadaTHUECKOTO OXJIaKICHHUS.

[Tpumenenue unmiepos mis LHO/I.

15.15- 15.30 Ilepepuis (uail, koghe)

3aoenun Axoe Banepvesuu
(Bedywyuii cneyuanucm omoena unscenepnvix cucmem IO I1AO «MOIK»,
IKChepm é 001acmu IKCHAYamayuu INeKmpomexHuiecKko2o 000pyoosanus,
cucmem 0e30nACHOCIMU U C6A3U)
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 Opranuzanus cuctemsl puzndeckoit 6ezonacHoct B 3panuu [1O/]a.
* oxpaHHO-TpeBokHOM curHanuzauuu (COTC);
* sueoHabmonenus (CBH);
* KOHTpoOJIs U ynpasineHus aoctynom (CKY ).
Obecneuenue MpOMyCKHOTO peKkuMa, BEIOOpP CIIOCOOOB OXpaHbl IEPUMETPA.
[ToxxapHasi 0e30MacHOCTh CEPBEPHBIX - KOMIUIEKC ITACCUBHBIX M AKTHBHBIX
MEPOIIPUATHH.
[Toxxap B I1O/le: mpuunHbl BO3ropaHusi, 4eM M KakK TYIIUTh.

OpraHM3anys NPOEKTUPOBaHUSA, CTPOUTEIbCTBA U 3KCIUTyaTaluu
HH)KeHEPHBIX CHCTeM LiIeHTPOB 06pa6OTKHU JAHHBIX Ctpanuua 5
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»  Cuenapus pa3Butus noxapa. [loBropHoe BocIiiaMeHEHHE.

*  Cnoco6bl 0OHapyKeHUS BOTOPAHUS U TYILICHHUS MTOXKapa.

[ToxkapoTyiieHrue CepBEPHBIX MOMEIICHH — 0coOble TPEOOBAHUS K CHCTEMaM
aBTOMAaTUYECKOro moxkaporymenus. (OOecriedeHre paHHEro0 OOHAPYKEHUS
Bosropanusi. OcoOEHHOCTH OOHApY)KCHHSI BO3rOpaHUs B CTOMKAaX C 3aMKHYTOMH
CUCTEMON OXJaXJEHHUs. ACHHUpPAalMOHHBbIE CHUCTEMbl — CHCTEMbl pPaHHETrO
obHapy»xenus Bozropanuii B [1O/lax.

ANTOPUTMBI CHUKEHUS BEPOSTHOCTHU JIOKHBIX TPEBOT.

OObecrieueHne COXpPaHHOCTH 000pymoBaHus. BrIOOp OTHETyIIANIEro BelecTBa
(yrnexucasiii ra3, NOVEK 1230, xnagonst 125, 127).

[Toskap Jydiiie mpeIoTBPATUTh — CIIOCOOBI CHUKCHHS BEPOSITHOCTH BO3TOPAHUS
(CHMYKEHUE KOHILIEHTPALUK KHCIIOpOia).

CBoj1bI TPaBUIT:

e Cucrtembl IPOTUBOMOXKAPHOM 3alIUTHI. DBaKyal[MOHHbBIE IMYTH M BBIXOJIBI
(CIT 1-13130-2009). Uzmenenust Ne 1 k cBoay mpasun CIT 1.13130.2009
«CuctemMbl MPOTHUBOMOKAPHOW  3alUTHI. DBaKyallMOHHbIE TWYyTH U
BBIXO/BD».

e Cucrtembl NPOTHUBOMOXApHOHN 3amuThl. (OOecreueHue OrHECTONKOCTH
oobekroB 3ammThl. (CIT 2-13130-2009).

* Cucrembl NpPOTHUBOMOXAPHOW 3amuThl. CHCTEMBI OMOBELICHUS H
yIpaBJIeHus 3BaKyaruei roaeit mpu mosxkape. (CIT 3-13130-2009).

* Cucrembpl  OPOTUBOMOXAPHON  3alUTHl.  YCTaHOBKH  IOXApHOU
CUTHAIIM3AlMU M TOXApPOTYIICHHUS aBToMarmueckue. Hopmbl W mpaBmiia
npoektupoBanus. (CII 5-13130-2009). U3menenus Ne 1 x cBoxy mpaBuil
CIT 5.13130.2009 «CucreMbl HpPOTUBOMOMXAPHOM 3alllUThL. Y CTaHOBKU
MOKapHOW CUTHAIM3AIMK M MOXKapOTyILIEeHUsT aBTomMaTtnueckue. Hopmel u
MpaBUJIa IPOSKTUPOBAHUS.

* Cucremsl MIPOTUBONIOXKAPHOI 3aIUTHI. DnexTpoobopynoBaHue.
Tpebopanus nmoxxapHoit 6e3onacuoctu (CIT 6-13130-2009).

* OromuieHue, BEHTHIALMS W KOHIUIMOHMpOBaHHE. [IpoTHBOMOXapHBIE
tpebosanus. (CIT 7-13130-2009).

e
OpraHM3anys NPOEKTUPOBaHUSA, CTPOUTEIbCTBA U 3KCIUTyaTaluu
HH)KeHEPHBIX CHCTeM LiIeHTPOB 06pa6OTKHU JAHHBIX Ctpanuua 6
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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 A8 OMAMUZAUUN, PAOUOIIEKIMPOHUKU)
Oopaszosanue: Tamobo6cKuii 60eHHbLIL ABUAUUOHHBLIL UHIHCEHEPHBLIL UHCIUMYM
paouornekmponuku Munucmepcmea oooponwt Poccuiickoit @edepayuu,
Boennwiit ynusepcumem Munucmepcmea oooponsvt PD.

10.00- 11.15 Cucrtembl nHCNIETYEPU3ALMM, aBTOMATU3allMM M YIPABICHUS WHXKEHEPHBIMU

cucremamu IO/,

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

ABTOMaTH3aLUA WHKEHEPHBIX CHUCTEM. ABTOMaTH3anus CUCTEM
anexkTpocHabx)eHusi. CUCTeMbI IUCTIETYEPU3ALINU.

Texnonmoruun LonWorks, KNX/EIB, Modbus. IlpenmymectBa 0OBEKTHO-
OpUeHTUpOBaHHOrO moaxona npu paspabotke SCADA cucrem. [Ipumenenue
yauBepcatbHbIx Modbus m SNMP OPC cepBepoB Kak 3JIEMEHT MOCTPOCHHUS
OTKPBITO KOHUTYpUpyEeMOit CUCTEMBI MOHHUTOPHHTA. Opranu3zanus
JUCTIETYEPCKOTO YIPABICHUS HWHXEHEPHBIMH CHUCTEMaMU IIeHTpa 00paboTKu
naHHbix. Jlucmeryepckuit myHKT. CrnocoObl  oToOpakeHuss UHGOpPMAIUU.
Obecnieuenne  ympasiasgeMoctd. O030pHOCTb.  [IpuMeHeHue — alropuTMOB
ABTOMATU3MPOBAHHOTO YIpaBlIeHUs peaknueil Ha coObiTus. ObecrneyeHue
HAJCKHOCTH CHUCTEMBbI MOHHUTOPHHTA, ApXWBUPOBAHUE COOBITUH B aBapHIHBIX
CUTYallUsX.

BepTukanbHO HHTETpUPOBAaHHOE U OOBEKTHO OPUEHTHPOBAHHOE MPOrPAMMHOE
obecnieueHne Ha 6aze xommiekca «Master SCADAy». B3aumoneiictBue «Master
SCADA» ¢ apyrumu mporpaMMaMyd C TIOMOIIBIO COBPEMEHHBIX TEXHOJIOTHI
(OPC, OLE, DCOM, ActiveX, OLE DB, ODBC). MHcnoas3oBanue B
OTIEpaTOpCKOM HHTepderice CHUCTeMBbl JTOKYMEHTOB JIO00OTO THNA U OOMEH
JaHHbIMM ¢ HuMmH. Pacmmpenune ¢ynkumonansHocTH «Master SCADA»
MPOJYKTaMU CTOPOHHHUX pa3paOOTYUKOB. TOIMOJOTHS CHCTEMBI MOHUTOPHHTA
nHx)eHepHbIx cuctem LIO/I.

Bo3MOXXHOCTh TpUMEHEHUSI POJIEBBIX MOJIETCH Uil pasrpaHUYeHUs JOCTyma
MepcoHalla JKCIUTyaTalldd K BHYTPEHHHM JaHHBIM U (YHKIUSM CHCTEMBI
MOHUTOpUHTA. PasrpannueHue A0cTynma K TIOJCHCTEMaM B COOTBETCTBHU C
pa3paboTaHHOW Ha OJTame MPOEKTUPOBAHUS POJIEBOM MOJAETBI0 CHCTEMBI
MOHUTOPUHTA U YIIPABICHUS.

ObecnieueHne 3almUTHl OT HECAHKIIMOHHUPOBAHHOTO JOCTYyMa BCTPOCHHBIMHU
CpencTBaMu ayTeHTU(PUKAIMK W aBTOPHU3AIlMA HAa OCHOBAHWHM ONPENIEICHHBIX B
CHUCTEME YUETHBIX 3aIMCcel MOJIb30BaTENEH.

WnxuaupuHrosblie Bo3MoxHoCcTH Kommanuu «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)
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Conoeves Anekceii Banepvesuu

11.30- 13.00 OO01me cBeIeHUs 0 MPOEKTHO-U3BICKATENbCKUX padoTax. UTo Takoe MpOeKTHO-
CMETHas JOKyMeHTalus? 3aKoHOJATeNbHbIE AacleKTbl paboThl € IPOEKTHO-
CMETHOH JOKYMEHTALMEN B CTPOUTEILCTBE.

CranmitHOCTh TIpoekTupoBanus. [IpeanpoekTHoe oOcnenoBanue. HxeHepHbIC
u3bickaHus. TexHuueckoe 3anmaHue. IlpoexkTHas, pabouas U  CMeETHad
nokymeHnranus. CocTraB NpPOEKTHOM JOKYMEHTAlMM. OKCIEpPTHU3a IPOEKTHO-
CMETHOH JokyMeHTanuu. CoriacoBaHUME U YTBEPXKIEHUE MPOEKTHO-CMETHOM
JIOKYMEHTaL1H. Hcxonnple naHHble uis  npoektupoBaHus.  [lombop
o0opynoBanusi. Buecenue n3MeHeHH B IPOEKTHYIO JOKYMEHTALHIO.

OCHOBBI IPOEKTUPOBAHUS IIEHTPOB 00paboTku maHHbIX. Ctangaptel CH 512-
78 u ANSI-TIA 942. Craguu u stana coznanus L{O/]. [Topsaok cOopa MCXOTHBIX
nansbix. [IpennpoexktHoe obcnenoBanue — co3nanue Konuenuu. [lomyuenus TY,
IPOEKTHUPOBAHUS, COTIACOBAHNUSA, SKCIIEPTU3bI, MIOJIyYE€HUS pa3pelIeHus: Ha BBOJ B
AKCIUTYaTalUIO0 3JIEKTPOYCTAHOBOK.

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

Tpebosanus k [IO/] mo kaTreropuu HaI€KHOCTH.

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

CucremMbl aBTOMaTU3UPOBAaHHOTO TpoekTtupoBanus. [Iporpamma Autodesk Revit.
[Tapamerpuueckoe MoxenupoBanue. 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 penakuuM mpoekTa HalUMOHANBHOrO craHaapra «LleHTpsl
00paboTku AaHHBIX. MHxeHepHas uHppacTpykrypa. CTaguu co3qaHus».

XapakTepHucTuKa JOroBOPOB, COMPOBOKIAIOIINX CTPOUTENIbHYIO 1€ATEIbHOCTb.
ITpaBoBbI€ pa3innuns IO0rOBOPOB HAa OKa3aHUE YCIYT U JOrOBOPOB Ha BBINOJIHEHHE
paboT. UTo MOXKET MpeANnpUHATh 3aKa34MK B paMKaxX KOHTPOJIS 32 BBIIOJHEHHUEM
paboT MO JO0TOBOPY CTPOMTEIbHOro moapsaa? JloroBopbl MOAPSAHOIO THIIA,
JIOTOBOPBI aBTOPCKOTO M TEXHUYECKOTO HAaA30pa, WHBECTULIMOHHBIE JIOTOBOPHI
(KOHTpAaKThI): MpaBOBbIE 0COOEHHOCTH, chepbl mpuMmeHeHus. Omnara. [lena pador
KaK CyILIEeCTBEHHOE YcjioBHE JoroBopa mnozapsana (?) Jorosop monapsiaa c
npuOIM3NTENbHON (OTKpBITOM) 1eHoW. JloroBop moapsaa ¢ TBepAoil IEHOH.
Crioco0b! oOecrieueHus mIaTexei.

[Tonsatue ponoiaHUTENbHBIX paboT. Ilopsaok corjgacoBaHMs | OIUIATHI
JOTIOTHUTEIbHBIX paboT, BO3HUKAIOIIMX B XO0J€ CcTpouTenbcTBa. Hemocrarkwy,
CBSI3aHHBIE C OIIMOKAMHU B TPOEKTHO-CMETHOH M HMCXOJHOW JIOKyMEHTAllWH.
CyneOHast mpaKTHKa.

OtpakeHue B JOrOBOpPE MEP KOHTPOJISA HaJ OCYIIECTBIEHUEM CTPOMTEILCTBA.
OTBETCTBEHHOCTh 3a HapylieHus aonyueHHble [logpsmunkom u 3aka3uyukoMm B
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XO0Jle CTpOUTENbCTBA. TexHMueckuil Han3op. ABTOpckui Hanzop. Ilopsamox
OpUMEHEeHUd WTpadHbIX caHKIMi  3akazuukoM K [eHmoapsmuuky u
Cy6noapsamuuky. [lonstue conuaapHoii OTBETCTBEHHOCTH.

Topru, aHTUMOHONOJBHOE 3aKOHOJATENLCTBO. OpraHusaius, IPOBEICHHE
TEHJIEPOB, MOArOTOBKA TEHIEPHON JOKYMEHTALIUH.

Mecto oTuéTHOoCcTH B paboTe 3aKka3uMka, TEHEPaJbHOrO MOAPATYMKA U
MOAPAIYHUKA.

Buibl UCIIOJIHUTENBHON TOKYMEHTALIMU U MOPSJOK €€ BEICHMUS.

[Tpuemka 1 BBOJ B SKCIUTyaTaIlI0 3aKOHUYEHHBIX CTPOUTEIHCTBOM OOBEKTOB.

[Topsimok MOArOTOBKM OOBEKTA K Cl1aye.

[Tpuemka 3aka3yMKOM 3aKOHYEHHOTO CTPOUTENHCTBOM oObekTa. Cocras
UCIIOJTHUTENIbHOM ~ JOKyMEHTalluu [Uisl cAadyd oOO0beKTa U BBOJA €ro B

HKCILTYaTaIHIO.
15.15- 15.30 Ilepepuis (uaii, koghe)
15.30- 17.15 Cucrema yripaBiieHUs SKCITyaTalueil eHTpa 00padOTKH TaHHBIX.

* yIpaBJICHUE NIEPCOHAIOM;
* MoJJepKaHHe TOKYMEHTAIUU B aKTyaJIbHOM COCTOSIHUU;
* yIpaBJICHHE JJOTOBOPaMHU;
* TEXHHYECKOE 0OCITy)KUBaHHE H PEMOHT;
* yIpaBJICHUE IBUKECHHEM PACXO/HBIX MATEPUAIOB U 3allaCHBIX YacTeil;
* MOHHUTOPHHT COCTOSIHHS CHCTEM M OpraHU3allMs ONEPATUBHOTO YIPABICHHS.
* Tpu OCHOBHBIX MOAX0/Ia K TEXHUYECKOMY OOCITY)KUBAHUIO U PEMOHTY:
»  BBINOJIHEHHE pabOT COOCTBEHHBIMHU CUIIAMU;
» BBINIOJHEHHE Pa0OT CHJIAMH CTOPOHHUX OpPTaHU3aIHii;
» BBIIOJIHCHUE PETJIaMEHTHBIX PadOT Kak COOCTBEHHBIMH CHIIAMH,
TaK ¥ CTOPOHHUMH OPTaHU3aLSIMU.
Aytcopcunr. JloroBop ayrcopcunra. OOecredeHne KkadectBa paboT
cobuosieHre 00bEMOB paboT, MCIIOIHEHHUE TUIATEeXeH, coO0IeHne HOPMaTHUBOB
3aKOHOJIATEIILCTBA, COOII0ICHIEe HOPMATHBOB ITAHWPOBAHWISL.

OBPA3OBATEJ/IBHBIE TEXHOJIOTI' M.

JlexumoHHbIE 3aHATHS TPOBOISATCS B ayAUTOPHUAX, OOOPYIOBAHHBIX KOMITBIOTEPAMH, SJIEKTPOHHBIMH
MPOEKTOPaMU W WHTEPAKTUBHBIMH JIOCKAMH, YTO TO3BOJISIET COYETATh AKTUBHBIC M MHTEPAKTHBHBIC (HOPMBI
MPOBEJICHUS 3aHATUI. UTeHHE JIEKIIUA COMTPOBOXKAAETCS AEMOHCTpALME KOMIIBIOTEPHBIX CIAN0B.

[IpakTuueckue 3aHITHS MPOBOIATCA B KOMIBbIOTEpHOM Kiacce. Oxono 10% BpeMeHHM NpakTUYECKUX
3aHATHN OTBEJCHO HA MHTEPAKTHBHBIC (POPMBI O0yUCHHMS.

MaTepl/IaJlbl I CAMOCTOATECJIBHOI'O U3YUYCHHUS

1. I'panoctpoutensubiit Koneke Poccuiickoit @eaeparuu (ot 29 nexkadpst 2004 roma Ne 190-D3).

2. [omoxxeHrne 0 cocTaBe pa3leNioB MPOCKTHOW MOKYMEHTAIIMH M TPEeOOBaHUAX K HX COAEpKaHHIO (YTBEPXKICHO
[Mocranosnenuem [IpaBurenscrBa Poccniickoit ®@eneparun ot 16 dpespains 2008 r. Ne 87).

3. I'OCT 2.102-2013. Egunas cuctemMa KOHCTPYKTOPCKOM —JOKyMeHTauuu. Buabl U KOMIIEKTHOCTb
KOHCTPYKTOPCKUX JOKYMEHTOB.

4. I'OCT 34.003-90. UudopmarrionHas TexHosorus. KoMmiuiekc craHIapToB Ha aBTOMaTH3MPOBAHHBIE CHCTEMBI.
ABTOMAaTH3UPOBAHHBIE CUCTEMBL. TEePMUHBI U ONPEICICHHS.

I'OCT 34.601-90. ABTOMaTn3upoBaHHbIe cUcTeMbl. CTaluy CO3/IaHN.

* - N0 O0ONOIHUMENbHOMY CO2NACOBAHUIO BO3MONCHA OP2AHU3AYUA NPAKINUYECKO20 O3HAKOMAEHUS ¢ 000pYO08aHUEM,
npedcmagnsemvim komnanusamu Schneider Electric, STULZ, Hitec Power Protection, F.G.Wilson.

5. CHulI 3.01.04-87. [IprieMKka B 9KCILTyaTalllio 3aKOHYEHHBIX CTPOUTEIHCTBOM 00BEKTOB. OCHOBHBIE TTOJIOKECHHS.
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6. [Mocranosnenue IpaBurenscrea P® or 27.12.2004 N 861 «O06 yrBepxaenuu [IpaBun HeANCKPUMHHAIIMOHHOTO
JIOCTYIA K YCIIyraMm M0 nepegayde dIeKTPUUECKON SHEPTUU U OKa3aHUs ITUX YCIIYT, ...»

7. [Ipuxa3 MunuCTEpCcTBa TpyHa U conmaibHOi 3amuTel PO ot 24 mroms 2013 1. Ne 328 «OO6 yTBepkaeHUH
[TpaBun mo oxpaHe TpyAa IPH SKCILTyaTaLMH 3JIEKTPOYCTAHOBOK

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

9. «[IpaBuia TeXHHYECKOH IKCIDIyaTalliy IIEKTPOYCTAaHOBOK moTpedbureneit» [Ipuka3s MuHHCTEPCTBAa SHEPTETUKH
Poccutickoit @eneparim ot 13 saBaps 2003 1. 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 OKpyKarolei cpeb»;

12. DenepanbHblil 3ak0H Ne 184-D3 o1 27.12.02 «O TeXHUUYECKOM PETYIHPOBAHUNY;

13. ®enepanbubiii 3akoH Ne 89-@3 ot 22.05.98 «O06 oTxomax MPOU3BOJCTBA U MOTPEOICHUS» (C M3MEHEHUSMU U
nononHeHussMu ot 29.12.00 Nel169-D3)

14. [TomoxxeHne 0 cocTaBe pa3leNoB MPOCKTHOW NOKYMEHTAIlMH W TPEOOBAaHUAX K WX COACPKAHHUIO (YTBEPIKICHO
[ocranosnennem [IpaBurensctBa Poccuiickoit @enepannu ot 16 derpans 2008 1. Ne 87).

15. I'OCT 2.102-2013. Enmmnas cucreMa KOHCTPYKTOPCKOW JOKyMEHTaMH. BHIOBI W  KOMIUIEKTHOCTH
KOHCTPYKTOPCKHX JJOKyMEHTOB.

16. T'OCT 34.003-90. NuadopmarmionHas TexXHONOTHA. KOMIIIEKC CTaHAapTOB Ha aBTOMATH3HPOBAHHBIC CHUCTEMBL.
ABTOMaTH3UPOBaHHbIE CUCTEMBL. TepMUHBI U ONpECICHUS.

17. I'OCT 34.601-90. ABTOoMaTH3upOBaHHBIE cUCcTeMbl. CTalH CO3aHHS.

18. CHull 3.01.04-87. [Ipuemka B 3KCIUTyaTaI[UI0 3aKOHYCHHBIX CTPOUTEIBCTBOM 00BEKTOB. OCHOBHBIC MTOJIOKEHUSL.
19. IIpaBuna ycrpoiicta snexTpoyctanoBok (IIYD). Yreepxnens! IIpukazom Munsnepro Poccun 08.07.2002 Ne
204.

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

21. Cranmapt TIA-942. TpebOoBaHus K BIIEKTPOOOOPYIOBAaHUIO IEHTPOB 00paboTku mauHBIX (LIO) http://cons-
systems.ru/trebovaniya-k-lektrooborudovaniyu-tcentrov-obrabotki-dannykh-tco

22. WHCTpYKUIHS MO0 IPOSKTHPOBAHHUIO 3MaHUN W MMOMEIICHUHN IS AIEKTPOHHO-BBEIYUCINTENbHBIX Mamia CH 512-78.
YTBepxaeHa mocraHosiaenueM ['oc. komutera CCCP mo nenam ctpoutenbeTBa ot 22 nexadpst 1978 . Ne 244,

23. OpraHuzanust  3JI€KTPOCHAaOXeHHWss I[EeHTPOB  00paboTkuM  maHHBIX.  http://cons-systems.ru/organizatciya-
lektrosnabzheniya-tcentrov-obrabotki-dannykh

24. Cuctema ympaBieHHs SKCIUTyatanuedl 1eHTpa o0paboTku maHHbix. 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. Okcryataiust JAU'Y  npowmssoxactea F.G.Wilson. http://cons-systems.ru/kspluatatciya-dqu-proizvodstva-f-g-
wilson

217. KoMIiekcHasi cHCTeMBl MOHHMTOPHHIA TEXHHYECKOrO COCTOSIHMS HWHXeHepHbIx cucteM LIOJ.  http://cons-
systems.ru/kompleksnaya-sistemy-monitoringa-tekhnicheskogo-sostoyaniya-inzh

28. CucTeMbl TUCIIETUCPH3AIN, aBTOMATH3AllMM W YIpaBieHHs HHXeHepHbiMH cuctemamu L[OJ. 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. JduHamuueckuii ~ wcToyHMK  OecmepeOoitHoro  mutaHus  (quHamudeckuit  MBIT) http://cons-
systems.ru/dinamicheskiy-istochnik-bespereboynogo-pitaniya-dinamicheskiy-ib

31. [MpaBuna ydera W XpaHEHUS JAW3CIBHOTO TOIUIMBA M MOTOPHBIX Macel IIPH OKCIUIyaTallud JH3ENbHBIX

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