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OpraHu3auusa NPoeKTMPOoBaHUA,
CTPOUTENLCTBA M SKCNAYyaTauum
NHXKEeHEepPHbIX CUCTEM LLeHTpoB 06paboTku

NAHHbIX




Hanpag.ienne noAroToBKH: HHXEHEPHBIE CHUCTEMBI 31aHUIA H COOPYIKEHHIA.

Ilebto*  ocBoeHms mnporpamMmel  Kypca «OpraHusauus NIPOEKTUPOBaHMsA, CTPOMTEILCTBA M
SKCIUTyaTalldd HIKCHEPHBIX CHUCTEM LEHTpoB obpaborku manuex (L[OJ)» ssnsercs
OOHOBJICHME TEOPETHYECKMX M NPAKTHYECKMX 3HAHMI PYKOBOAMTENEH M CIELMATUCTOR B
CBA3M C TOBBIICHHEM TpeGOBaHMA K YPOBHIO KBaNMPHMKAIMH M HEOGXOAUMOCTBHIO
OCBOCHHA COBPEMEHHBIX METOJIOB PELIECHHS NPOPECCHOHANBHBIX 3aay.

Kateropus caymareneii:

1) pykoBonuTenu opranusanmii, 3aMmecTHTENM pyKOBOAMTENEIA OpraHu3auui, 3aMECTHTENH NaBHBIX
MHXEHEPOB (HAa4YaNbHUKK CIyX6 SKCIUTyaTALMKU MEKEHEPHBIX CHCTEM), paBOTONATENHU - dusnyeckue
JMLia, NHBIE TMLA, 3aHUMAIOLIMECs TPEANPHHUMATENBCKOM IEATENBHOCTBIO;

2) PpYKOBOAMTENH, CIELHMANHCTH, HHKEHEPHO-TEXHUYECKHE pabOTHHKM,  OCYILIECTBIAIOLIHE
OpraHu3alMIo, pyKOBOACTBO M MpoBeAcHME paboT Ha pabouMX MecTax M B NPOM3BOACTBEHHBIX
NOApa3NCICHNAX, a TAKKE KOHTPOIb M TEXHUYECKH Ha/I30p 3a poBeeHHeM paboT;

3) rpynmnsl CMEWAaHHOrO COCTaBa.

®opma 00y4eHHs — ONpe/IesIETCS COBMECTHO 0OPa30BaTENBHBIM ydpexxaeHremM H 3akazuukoM (6e3
OTpEIBa OT POU3BOACTBA, C YaCTHYHBIM OTPEIBOM OT NPOU3BOACTBA, C MPUMEHEHHEM JUCTAHIMOHHBIX
06pa3oBaTeNbHBIX TEXHOJIOTHIA), *

Pexxum sanaTuii — onpenensercs coBMecTHo ¢ 3akazunkom (He Gosee 8 yacos B JIEHb)
Kpanndukauns (crenens) BbUTyCKHMKA: MOBHIIIEHHE KBAMHbUKALMU Ha Gase Cpe/IHETO M BHICIIEro
obpasoBaHus.

1. ©®OPMUPYEMBIE KOMIIETEHIIUMH.

B pesynprare mu3yuenus o6pazoBaTensHON NporpaMMbl y cCHywmartens gODKHBl OBITH
chopMHpPOBaHEI ClEAYIOIIHE KOMIETEHLHH:

1) 3HaHHe CTPYKTYpHl M OCHOBHBIX NpPHHIMIIOB MOCTPOCHHS MHXEHEPHBIX CHCTEM LEHTPOB
06paboTKH NaHHBIX;

2) 3HaHWe 3aKOHOB M MHBIX HOPMATHMBHBIX TMpaBOBHIX aKTOB, COAEPXKALIMX TIOCYAapCTBEHHEIE
HOpPMaTHBHbIE TpeGOBaHMA 1O  OpraHM3aLMH NPOCKTUPOBAHMA M  CTPOMTENBCTBA
HWH)XCHEPHBIX CHCTEM.

Kaxue napamempuer cnedyem saxnadvieamv npu npoexmuposanuu LJO/] 6 opzanuzayuu? Kax
GpaMoOmHO  CHIGHUPO6AMb  NpoeKmHvle  pabomel,  npasutbHo  evibpamb  obopydosanue,
ONMUMU3UPOBAMYL  UHAHCOGbIE 3aMpPAMbL, MAKCUMANLHO HPOCYUMAms  6ce PucKku npoekma u
cocmagume mexnuueckoe 3a0anue. B xode meponpusmus evr cmoziceme 3a0ams 60npocu: aKcnepmanm,
NOOENUMBCA CEOUMY RPOBREMAMY U HATIMY ONMUMANbHOE Pewlenue NS 3a0aY 8auez0 npeonpuamus.

* Ins nonv30eameneii HOpMamueHsIMU QoKYMENmMamiL:
B cessu ¢ mem, umo na nawem caiime pazmeijenst ne ouyuansusie PedaKiyuu meKcmos HOPMaMuEHbIX OOKyM , npu p lopudueckux
80npocos Heo6X00UMO O6PaUAMBC K OGUYUATLHO NYBAUKYEMbIM Q0K uu 6 HUX N0 COCMOAKUIO HA MOMEHM NPUHAMUR pewlen .
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2. CTPYKTYPA U COAEPXAHUE KYPCA.**

Ob1mas TpyROEMKOCTB IUCLMILIUHEI cOCTaBNAeT | 3a4éTHas equHuMIa, 72 yaca.

TIlpakTHyeckux (caMOCTOATENBHBIX)

. @opma KOHTpoA (3K3/3a4€T), yac.
3aHATHIA, Yac,

Jlexumii, yac.

32 38 2

2.1. CTpykTypa Kypca:

B Tom uucne

Ne HaumeHoBaHHe pa3fieNIoB ¥ AMCLUILIAH Beero Camocros- | Popma
/n HacoB | Jlexuuu | TensHele | KOHTpoOs
3aHATHUA
1 2 3 4 5 6
1 Moayas 1. OcHoBBI IOCTpOEHHS 4 2 2 .
HH)KeHepHBIX cucrem IIOJI. = = =
Knaccnduxanus u tuner I{OJI. OteuecTreHHas U
1.1 3apyGesxHas CHCTeMa TEXHHHECKOrO PEryTHpPOBaHH. 6 2 2 -
CrpykTypa nHxkeHepHbIX cHcTeM IO
2 Moayax 2. OCHOBEI TOCTPOEHHS CHCTEMBI 10 6 4
anexTpocHabGxenns IO/, = = =
YerpoiicTBo anexTpudeckux ceteii. ObecneueHHe
HaJgKHOCTH ceTeit anexkTpocHabxkeHus. OcobeHHOCTH
21 3JIEKTPOCHaGKeHHA cepBepHOro o6opynosanus. CxeMbl 8 2 4 )

pe3epBHpoBaHHs. YPOBHH HaztexHocTu CI'D.
CXeMbl NIOAKNIOUECHHA HCTOYHHKOB PE3EPBHOTO
3JIEKTPOIHTAHHA.

Ctpykrypa cucremsl anexrpocHabkenns LIOI,
Pesepsupopanmue. Jluzens reHepatopHeie ycTaHOBKH,
22 CTaH[apTHl, Tpe6OBaHHs, BAPUAHTEI HCIIONHEHHUS. 2 2 - -
Cucrema GecnepeGoitHoro anekTpocHa6xeHus co
CTaTHYEeCKUMH UCTOYHHKAMH becniepeGoifHOro muTaHua.

CTpyxTypa cHCTEM € HCIIONE30BAHHEM CTATHYECKOrO H
2.3 munamudeckoro HBIT. Oco6eHHocTH paBoTel cHcTeM 2 2 - -
3JIeKTPOCHaG e HIA ¢ Henons3oBanmuem JITUBIL

Moayan 3. OCHOBBI IOCTPOEHHH CHCTEMBI

3 KOHAHIHOHHPOBAHHA TEXHOJIOTHYECKHX NOMeLleHuii 14 8 6
IOA (CKTII IO ).
Brusuue cucteM KOHOMUMOHMPOBAHHA Ha
2.1 oTkasoycroftuneocts CKTIT ITOMl. O6memuposkie 2 2 - )

TeHAeHUMH B npoektuposanuu CKTIT ITOJI.

TIpHHUMIEL OpraHu3anuy cHeTeMbl oxnaxaenns L0,
2.2 Tepmorpadueckoe Monenuposanue. OnbIT BeAyWMX 8 2 6
MHpOBBIX IIPOHM3BOAUTENEIH,

2.3 Merons! oxnaxaenus LIO/I. 2 2 -

CucteMbl OXJIaXXACHHA CEPBEPHLIX [TIOMEIEHH I Ha
BHYTPHPAHBIX KOHOAHLHOHEpaX. TexHuveckne peUICHMH, 4 -

24 npennaraemele komnanueit STULZ Gmbh IIpumenenne 2 )
yuiepoB mis IO,
Moayas 4. Oprasusanus cicremsl Ge3onacHocTH B -
4 (1] 4 2
3panuu O/, = -
Oprauusanus cucTeMs! GuanYeckoil 6e30NacHOCTH B )
3.1 3naHun LIOJL. OGecneyenne nponyckHOro pexuma, 2 2 -

BEIGOp cOCOGOB OXpaHEI NEpHMETpA.

IoxapHan 6e30macHOCTh CepBEPHEIX - KOMILIEKC
32 TTaCCHBHBIX H aKTHBHBIX MEPOTIPHSITHIA, 4 2 2
Obecneuenne parHero oGHapyXeHHA BO3TOpaHHA.

e ————————————
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Moayap 5. Opranusanus aucner4epeKoro .

. yYNpaBjeHHs HHKeHepHbIMH cucTemamu IO, g 4 &
ABTOMaTH3aLUA HHXKEHEPHBIX cHcTeM. CHCTEMBI
JHUCTIETYEPH3ALIHH,
4.1 Texnonoruu LonWorks, KNX/EIB, Modbus. 8 2 6 '

[MpenmymecTBa 06bEKTHO-OPHEHTHPOBAHHOIO MOAX0AA
nipu paspabotke SCADA cucrem.

Opranu3aums JUCNeTYEPCKOro ynpasieHHs
HI)KEHEPHBIMH CHCTEMaMH LeHTpa o6paboTky AaHHBIX.
44 BepTukaneHO HHTErpHpOBaHHOE U 0OBEKTHO 4 2 2
OPHEHTHPOBaHHOE MporpaMMHoOe obecneyeHue Ha Gaze
koMmruiekca «Master SCADAY.

MoayJs 6. OcHOBBI HIPOEKTHPOBAHHA LIEHTPOB -
o6paboTky AaHHBIX.

I
[[ 3]
1

OCHOBBI MPOEKTHPOBaHMA LIEHTPOB 06pabOTKH JaHHBIX.
Cranpaptsl CH 512-78 u ANSI-TIA 942. Craguu u

5.1 atana co3nanua [JOJI. IToarotoske T3. 4 2 4
OTBETCTBEHHOCTb 3aKa34HKa.

Tpe6oBanua k LIOJ] 1o KaTeropuu HaJEXHOCTH.

Moayas 7. OpraHuzauus CTPOUTENbCTBA H S
CTPOMTEJIBHBIA KOHTPOJIb. =

CnoxuBiInecs MOAXOAR! K CO3XaHUIO HHKEHEPHOH
nuppactpyxtypst IO/

XapaKTepHCTHKa IOrOBOPOB, CONPOBOMIAAIOIINX
CTPOMTENBHYIO AEATENLHOCTE. [IoHATHE

54 nononHuTenbHBIX pabor. CynebHas npakruxa. 10 4 6
Texnuueckuit Hagzop. ABTOpCKHii Hagzop. Bunst
HCITOJIHUTENBHOM JOKYMEHTAIIMH H NOPAIOK €€ BEACHHA.
ITpuemxka ¥ BBOJ B DKCIUTYaTaLHIO 3aKOHYEHHBIX
CTPOMTENILCTBOM OOBEKTOB.

Moxayas 8. Ciucrema ynpasJieHus 3KCILIyaTaLuei S
LeHTpa 06paboTKH JAHHBIX.

-]
1%}
=)

Tpu OCHOBHEIX NOAXOMA K TEXHUYECKOMY
obcayKUBaHHIO M peMoHTy. AyTcopcuHr. Obecneuenune
KayecTBa paboT U cobmozneHue o6sEMOB pabor, -
HCTIOJTHEHHME TUIaTexeil, coboeHe HOPMaTHBOB
3aKOHOJATeECTRA, COOMI0/IeHHe HOPMAaTHEOB
M/IaHUPOBAHUA,

HTOI'OBASA ATTECTAIIMA 11O KYPCY (3auer) 2 3auer

Bcero uwacos: 72 68 2 2

** BozMOJICHO U3MeHeHUe npozpammel 6 RPOYecce coBepuieHCMBoaans yuebHo20 npoyecca.

e E————— e e . s s e
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3. CojgepxkxaHue NMpOrpaMMbl.

Moayas 1. OcHoBbI NOCTpoeHusi HHxKeHepHBIX cuctem IO/,

Yro Takoe neHtp obpaborku amanHbx (LUOJ)? Knaccupukaums 4 tune LIOM. PaGotel mno
OpraHM3alMK CTPOUTENBECTBAa LIEHTPOB 06paboTkM AaHHBIX. OTeyecTBEHHas W 3apy0exHas cucTeMa
TEXHHYeCKoro perynupopaHus. OtkazoycroiunBocts 11OJI. CtangapT AccouMauuy H3roTOBHTENEH
obopynoBanMs A4 nepeaun AaHHBIX - TIA 942 u knaccudukauus no yposusam ot Uptime Institute.

OcnosHoli nokaszarens pabotel 11O/ — oTkasoyctoitunBocTs. UeThipe ypOBHS Hal&XHOCTH
LOM: Tier 1 (N), Tier 2 (N+1), Tier 3 (N+1), Tier 4 (2(N+1)).
CrpyxTypa uKeHepHHX  cucteM  LOJ  (KoHAMIMOHMpOBaHME; 6ecniepeboitnoe

37IEKTPOCHA0KEHHE; OXPaHHO-TOXApHasd CHTHAIM3alMA M CHCTEMa ra30BOr0 I0XapOTYLIEHMS;
CHCTEMa MOHUTOPHHIA, CHCTEMA YNIPABJICHUS U KOHTPOJIS JOCTYIa).

Briroger oT mocTpoeHHs COBpeMEHHOH HMHxiceHepHO# uHdpacTpykrypsl 11O]J], ocHoBaHHOI Ha
crangaprax CH 512-78 u ANSI-TIA 942.

MoayJb 2. OcHOBLI NOCTPOEHHS CHCTEMBI dj1eKTpocHabxkenust I{O/.

VYcetpoiictBo snektpuyeckux cereil. IlpaBunma yctpoiictBa anektpoyctaHoBok (ITYD 6,7).
VCTpOHCTBO 3JIEKTPHYECKUX CeTeH YMpaBJICHHUS CHCTEMaMH JKHU3HeoOecredeHHs 3HaHMH M
coopyxeHuit. ObecneyeHre HanEKHOCTH ceTel anekTpocHabkeHus. KaTeropuu 31exTponpHeMHUKOB
¥ obecneyeHre Halle)KHOCTH 3nekTpocHabkeHus (IIVD). KauectBo anextposnepruu. Ilonsarue o6
AxTe pasrpaHuyeHMA GalaHCOBOH NPHHANNIEKHOCTH U 3KCIUTYaTallHOHHOM OTBETCTBEHHOCTH CTOPOH
TIPH 3KCIITyaTalMK 3JIEKTPOYCTAaHOBOK.

Ocobennoctn  3neKTpocHabkeHHs cepBepHoro obopynoBanus. CxeMBl pe3epBHUPOBAaHHMA.
OHeproadekTHBHOCTE M 3HeprocbepekeHHe B SNIEKTPUYECKUX ceTAX. YPoBHM HajexHoctw CI'D
(pexomenmauuu cranaapta TIA EIA 942).

WCTOYHMKH rapaHTHpOBAHHOIO W pE3€pBHOTO 3/eKTpocHabxeHus. OLeHKa BpeMeHH paGoThl
CHCTEMBI  pE3€pBHOrO  3JIEKTPONMTaHMsA. CXeMbl MOAKMOYEHHS HCTOYHMKOB  PE3epBHOIO
3JIEKTPOMHUTaHHUA.

Tuner ucrounvkos 6ecnepeboitnoro anexrponuranus (UBII) (cratuueckue u poropusie). UBII
ABOMHOrO mnpeobpa3oBanHus. JlM3eNbHblE TE€HEpPaTOpH, aBTOMAaTHKa BBOAA pe3€pBa, CHOCOOHI
noAkmoyYeHus. Bpemennas auarpamma pabotsl koMmmuiexca MBI - AT'Y. Koadduument nonesHoro
neiicreus UBII, metoap! nossimenus KIIJ[ v BIusAHME Ha HaJeXHOCTb. AKKyMYNSTOpHEIE Garapen
(Tunel 6atapeit, moabop, KOHTPOJb). MonHuesamuTa.
3amMra OT MOpaXEHHs 3JEKTPHYeCKMM TokoM. OXxpaHa TpyAa MNpH BHIMOJHEHMH paGoT Ha
3JIEKTPOYCTaHOBKaX.

PacyeT MOWIHOCTM CHCTEMBI rapaHTHPOBAaHHOIO 3NeKTpocHabkeHus. JlM3ens reHepaTOpHBIE
YCTaHOBKHM, CTAHJApTHI, TpeOOBaHHs, BApUAHTHI UCIIOIHEHHA.

Ouenka Harpy3ku Ha JII'V, aKTHBHas M peaKkTHBHasi MOLIHOCTb, PacyeT MOLIHOCTH C YYETOM
napaMeTpoB MoJAKII0YeHHoro craruueckoro UbII.

Cucrema 6ecriepe6oiHOrO 3/1€KTPOCHAOKEHHUS CO CTATHYECKUMH MCTOYHHKaMH GecniepeGoiiHoro
nutanus. [Ipumepsl peanusauuu. PesepBHble Au3ebHbIE reHepaTOphl (Ha IpUMepe MallMH KOMIIAHHUU
F.G.Wilson). Cymmapnas miomanp NPOU3BOACTBEHHBIX MOINHOCTEH MpPEANPUATHI KOMMNAaHHU
F.G.Wilson, pacnonoxennsix B Bpasummu, Kurae, Wumun, CILA, Bkmodas wra6-ksapTHpy
xomnanuu B CesepHoit Mpnanaun, npesbimaer 186 000 M2, Ha KOTOPBIX €XKETrOAHO M3rOTAaBJIHMBAETCS
ceeime 132 000 renepatopHelx yctaHoBok. Bonee 370 oduumanbHex aunepoB B Gosnee uem 150
CTpaHax MHpa, FapaHTHPYIOT CO3JlaHHe Haubosee SKOHOMHBIX M TEXHHYECKH COBEPILEHHBIX CHCTEM
reHEpHPOBAHHUA SJIEKTPOIHEPTHH.

CTpyKTypa cHCTeM C MCIOJIB30BaHHEM CTaTHYeCKOro ¥ AuHamudeckoro MBI,

OcobeHHocT paboThl cUCTEM d7eKTpocHabxeHHs ¢ ucnoins3oBanvem JIJIUBIL. Bapuante!
noAxIo4eHus arperatos. ObecneueHue HaJeKHOCTH.

OpraHuaauun NpOEKTHPOBAHHUA, CTPOHTE/ILCTBA K IKCIJIYyaTalHU HHXEHEePHbIX CHCTEM LIEHTPOB 06p360TKH AAHHBIX C'rpal-mua 4
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CTpyktypa  poTOpHbIX  cucTeM  ofecneuenus  GecrnepeGoiHOro  u HENpPEepPLIBHOTO
3/IeKTpocHabxeHus Gonboi MowHocTH (ot 50 go 2700 kKBA), ocobennocTH aKkcrtyarauuu. Mcropus
CO3J1aHUA TUHAMUYECKUX POTOPHBIX UCTOYHHKOB GecniepeboitHoro nutauus (JIPUBIT).

Cucrembl 6ecnepe6oitHOro 3neKTpocHa6KEHHS C JMHAMHYECKUMHU POTOPHBIMM HUCTOYHHKAaMHM
GecriepeboiiHoro muTaHus - Ha npumepe MamuH komnanuu Hitec Power Protection (Komnanus Hitec
Power Protection sBnseTCA MMpPOBEIM TEXHONOTMYECKMM JIMAEPOM B 061aCTH POTOPHBEIX CHCTEM
obecniedenus GecriepeGORHOro U HEMPEPLIBHOTO 3IEKTPOCHAGKEH s GOMBIION MomIHOCTH. KoMmanus
uMeer Gosnee yem 50-NMETHHI OMBIT pa3pabOTKH TEXHONOTHIA Gecniepe6oiHOr0 ¥ HeNpepEIBHOTO
BNICKTPOCHAOKEHHs. Ha OCHOBE [M3ENb-DOTOPHBIX M pOTOpHEX MBIL. O6mee KomM4ecTBO
YCTAaHOBJICHHBIX ~ KOMNAaHHEH TMpPOMBILUICHHEIX CHCTeM GecrepeGoHHOro  31eKTpocHaGKeHUs
npesbiaer 1600 eauuuL, koTopsie 06ecneynBaroT MOLIHOCTE Gonee 1600 MBA)).

Korna oco6enno BrirogHo npumensts JJTUBIT (croumocTs 3aKyNKH H CTOUMOCTD BJafeHUs)?

MOg!J’lb 3. OcHoBBI MMOCTPOEHNSA CHCTEMBI KOHAHIHOHHPOBAHHS TEXHOJOIHYECKHUX MOMeEINeH it

IIOJT (CKTII LIOI).

TpeGosanus k MammHHOMY 3a11y 1101 (OCHOBHO#! MOJ, CTEHEI, TOTOJIOK, danpmmnon).

Ouenka mnomaau nox I[OJ]. BnusHue cucrem KOHAMLIMOHUPOBAHUA Ha OTKa30YCTOMYMBOCTH
HOA. Tpeboaus M  peKOMEHJAaUMM  CTaHJApTOB  [10 pasmeleHuo  obopymoBaHusI.
TenexoMMyHHKauMOHHEIE MKadE! M CTOMKH.

BapuanTel pasmenenus mkadoB ¥ CTOEK B MallIMHHOM 3aste. Brusnue pacrpe/esieHus: BO3AYIIHEIX
TIOTOKOB Ha 3HeproaddextuBHocts IO/,

EcTb 11 «xu3Hb» B cepBepHoOii nocne +27 rpagycos no Llenscuro?

O6meMHpoBEIE TEHIEHLIMH B npoekrupoBanuu [{OJ], BeIGOp 30m0TOM CepeauHbl Mexay CAPEX u
OPEX. OTimyre koM(OPTHOTO KOHAMLMOHHPOBAHHS OT TIPELIM3HOHHOTO.

[IprHUMNE opranu3aumy cuctems! oxnaxaenus 1O/

*  TpeGoBanus u pekOMEHAALNH CTAHAAPTOB.

*  Mukpoxmmar suytpu IJOJ] (TeMnepaTypa u BAaXKHOCTS).

* OcHoBHBIE (DOpPMYNEI, HCIOJIB3YeMBIE TpH pacuyeTax CHCTEMBI KOHIULIMOHUPOBAaHUS H
BeHTWIAIMM B LIOJl (TennonpuToKM, pacyer yBIaKHEHMS, pacyeT BEICOTHI danemnona).
Tepmorpaduueckoe Moaenupopanmue.

* BosaymHoe u BoasHoe oxnaxaeHue (IpeuMyIIecTBa 1 HEJOCTaTKH).

*  Cxema KOHIMUMOHUPOBAHHA C HCTIONB30BAHUEM MIPSIMOTO ucnapenns (DX).

*  ®peoHOBBIE TPAcchl (TMHHBIE TPACCH], 3MMHUE KOMILIEKTHI).

*  CpaBHeHHe KOMGOPTHEIX H NPELU3HOHHBIX KOHIULIHOHEPOB.

*  BoblHocHbIE kKOHAIEHCATOPE K Apaiikyieps! (pacyer).

*  OJIEKTPONMTAHME CHCTEME! KOHAMLMOHMPOBAHMA C YYETOM Tpe6OBaHHHT K HAJEKHOCTH.
Pemennss no cucreMaM oxnaxaeHus IS TeNeKOM-06BekTOB.  OIBIT BeJyIIMX MHPOBBIX
MIPOM3BOJAUTENEH.

Metoar! oxnaxaenus [{O/]I.

*  CXema KOHJMUHMOHMPOBAHMUS C HCTIONB30BAHUEM MPAMOTO MCIIAPEHHUS (DX).

* CxeMa KOHAMIHMOHHUPOBAHHSA C HCIIOB30BAaHHEM xonoauneHex MamuH (CX).

*  Hanonbnele koHaMIMOHEPHEIE GIOKH € BO3AYIIHBIM OX/I&KIEHUEM (CRAC).

PelleHns o oxaxieHuio Ha mkaGHbIX KOHAULMOHEpaX.

CucTeMsl OXnaX/IeHHs CEPBEPHEIX MIOMELUEHHH Ha BHYTPUPSAHBEIX KOHAUUMOHepax. TexHuyeckue
peluenud, npejnaraemele komnanuelt STULZ Gmbh (Komnanus STULZ GmbH siBnetcs MUpOBBIM
JTUIEPOM B TIPOU3BOJCTBE MPELM3UOHHBIX KOHAMLMOHEPOB M XONOAWIBHBIX MaluH. [IpenysnoHHsIe
konauuMonepsl STULZ otnuyaercs BeICOUainedt TouHocThio. OGopynoBanue STULZ yXe MHOro
JIET YCNeIHO NPUMEHACTCS Ha TeppuTOpuH Poccuiickoit Denepaumu, NeMOHCTPUpys Ge3aBapuitHyIo
paboTy B CaMBIX CIOXHBIX KIMMATHYECKHX YCTOBHSX (BKIHOYAs CBEPXHHM3KHME TEMIIEpaTyphl 40 —
50°C).

BriHoCHBIE KOHAEHCATOPEI U ApaiiKyepEl.

*  Tumossie cxeMbl pacmoIoXeHNs: KOHAULIMOHEPHBIX GIIOKOB B MAIIMHHOM 3aJi€.

e ———————————————————————————
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e Cucrema pacnpesieleHUs BO3AYLIHBIX IOTOKOB B MAIlIMHHOM 3ajie. «XOJOAHBIE» H «rOpSAYHe»
KOpHUJIOpHI.

e OxJaxaeHHe CepBEPHBIX cToek ¢ GobmuM (40 50 KBT) TennoBeIAeICHHEM.

»  Bo3ayuHble ¥ XMAKOCTHBIE SKOHOMaH3€ePE! (MPAMOM U HENPAMOi QPUKYIHMHT).

*  Hcnons3zoBaHue annabaTHUECKOTr0 OXJIaX/ICHHUS.
[pumenenue uunnepos 1 LO/.

Moayas 4. Opranusauus cucremel Gesonacnocru B 3qanun IOA.

Opranuzauus cucTeMsbl pusnyeckoii 6esonacnocty B 3qannu LIOa.

* 0XpaHHO-TpeBOXHOH curHanusauu (COTC);

 puaeoHabmoaenus (CBH);

* KOHTpOJIs ¥ ynpasneHus gocrynoM (CKY D).

O6ecneyerye NpOIyCKHOTO pexXUMa, BEIOOp CrIoco60B 0XpaHbl IIEpUMETpa.

[ToxapHas 6€30MaCHOCTb CEPBEPHBIX - KOMIUIEKC NACCHBHBIX M aKTUBHBIX MEPOTIPUATHH.

[Moxxap B 11O /le: MpUYMHBI BO3TOPaHHs, YEM M KaK TYIIUTb.

*  Cuenapus pa3BuTHs noxapa. IloBTopHoe BoCrIaMeHEHHE.

*  Cnoco0Obl 06HapyXXeHHs BO3rOpaHUs U TYLIEHHS MoXapa.

I[ToxxapoTylieHre CepBepHBIX MOMEILEHUH — ocobble TpebOBaHMA K CHCTEMaMm aBTOMATHYECKOro
noxaporymenus. OGecrieyenue paHHero OoGHapyeHMs Bo3ropaHus. OcoGeHHOCTH OGHapyXeHHs
BO3rOpaHHA B CTOMKaX C 3aMKHYTOH CHCTEMOM oXnaxJeHus. ACIHPalMOHHBIE CHCTEMBI — CHCTEMEI
paHHero oGHapyxeHus Bosropanuii B []OJlax.

ANropuTMBI CHWKEHHUS BEPOSATHOCTH JIOXHBIX TPEBOT.

ObecrneyeHne COXpaHHOCTH 06opyAoBaHus. Beibop orHerymainero peiuecTsa (YrJICKUCIBIH ras,
NOVEK 1230, xnapons 125, 127).

[Toxap nydie NpeaOTBPATUTh — CHOCOOBI CHIDKEHHMSl BEPOSATHOCTH BO3rOpaHus (CHWXXEHHE
KOHLIEHTpALUH KUCJIOpPOAa).

CBoasl npaBun:

CucTeMsl IIPOTHBONOXAPHOH 3aluTH. DBaKyaunoHHsle MyTH K Bexoasl (CIT 1-13130-2009).

Uamenenus Ne 1 k csoay npasun CIT 1.13130.2009 «CucreMsl npOTHBONOXapHOH
3aIIUTHL. DBaKyallMOHHBIE ITyTH U BEIXOAKI».

+ CHCTEMBI IIPOTUBONOXapHOH 3amuTel. OGecneyenne ornecroikocT 06bekToB 3amuthl. (CII
2-13130-2009).

+ CHcTeMBl NPOTHBOMOXAPHOM 3aiuTH.. CHCTEMBI OINOBEIIEHHMSA M YNpaBJieHUs 3BaKyalUeH
mopei npu noxape. (CIT 3-13130-2009).

+ CucreMbl TPOTHBOMOXApHOH  3allMTHL.  YCTaHOBKM  IOXApHOM  CHrHajdM3alMM U
NOXapoTyLIeHUs aBTomaTHyeckue. HopMsl 1 mpaBuia npoektupoBanus. (CIT 5-13130-2009).
Mamenenus Ne 1 k coay mpasun CIT 5.13130.2009 «CucTeMbl POTHBOMOXAPHOM 3aILUTEI.
VCTaHOBKHM NOXApHOM CHTHAIM3aLMH U [0XKapOTyIIeHUs apToMaTHdeckue. Hopmel 1 npasuia
MPOEKTHPOBAHUAN.

» CucTeMBl TNpPOTMBOMOXApHOW 3amuTel. nekrpoobopynosanue. TpeGosaHus noxapHOH
6e3onmacuoctu (CII 6-13130-2009).

» OromieHne, BEHTWIALMA M KOHAMLUMOHMpoBaHue. IIpoTHBomoxapHble TpeGoBanua. (CIT 7-
13130-2009).

Mozyan 5. Opranusauus JUCHETYEPCKOro ynpasjieHus HHxeHepHbriMu cucremamu IO/,

CHCTEMBI JMCTIETYEPU3aLIMM, aBTOMATH3AlMK U YIIPaBIEHHA HHXeHepHBIMH cucTemamu LIOT.

MaTeMaTHYECKME OCHOBHI MOJEIMPOBAaHHS CHCTEM aBTOMAaTHYECKOr0 M aBTOMAaTH3MPOBaHHOIO
ynpapyeHusi. CucTeMa 4eoBeK-MallHHa U €€ 3QEKTUBHOCTS.

ABTOMaTH3alLMA HMHXEHEPHBHIX CHCTEM. ABTOMATH3alli CHCTeM 3JeKTpocHabxenus. CucTeMbl
JMCTIeTYEPH3aLIMH.
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Texnomornn LonWorks, KNX/EIB, Modbus. IlpeumyuiectBa 061EKTHO-OpHEHTHPOBAHHOTO
noaxozxa npu paspaborke SCADA cuctem. IlpumeneHue yuuBepcanbHeix Modbus 1 SNMP OPC
CEpBEPOB KaK 3JIEMEHT MOCTPOEHHS OTKPHITO KOHPHUIypHPYeMOi CHCTEMBI MOHHTOPHHTa.

OpraHuzauus QMCHETYEPCKOro yMNpaBleHHs WHXEHEPHHIMH CHUCTEMaMH LEHTpa 06paboTku
AanHpiX.  Jlucmeryepckuit  myHKT. Crocobbsl  orobpaxenus wuHdopmauuu. Ob6ecriedeHue
ynpaenseMocTd. O630pHOoCTh. IIpMMEHEHME aNrOpMTMOB aBTOMATHU3MPOBAHHOTO  YNPABJICHHUS
peakuueit Ha co6eTus. O6ecnieyeHne HAEXKHOCTH CUCTEMBl MOHUTOPHMHIa, apXMBUPOBAHUE COBBITHI
B aBapUMHBIX CUTyaLIUsX.

BepTuKanbHO MHTErpHMpOBaHHOE M OOBEKTHO OPHMEHTHPOBAHHOE MPOrpaMMHOE obGecreYeHHe Ha
6ase kommekca «Master SCADA». Bzaumogeiicteue «Master SCADA» ¢ ApyruMu mporpaMMaMH ¢
nomoupio coBpeMeHHbix TexHonoruit (OPC, OLE, DCOM, ActiveX, OLE DB, ODBC).
Hcnons3oBaHKe B 0NiepaTopckoM HHTepdeiice cHCTeMBl JOKYMEHTOB OGOro THNa U 06MeH AaHHBIMH
¢ Humd. Pacumpenne ¢ynkunonaneHocty «Master SCADA» npoayktamMu CTOPOHHHX
paspaboTurkoB. Tormonorus cHCTEMBI MOHUTOPHHIA HHXKEHEpHEIX cucteMm LIO]].

B03MOXHOCTL TpUMEHEHHs pONEBBIX MOAeNeH JUIs pasrpaHM4eHHMs J[OCTyNa MepcoHana
9KCIUTYaTalMH K BHYTPEHHUM JaHHBEIM M QyHKIMAM CHCTEMBI MOHUTOpHHIa. PasrpaHnyenue focryna
K TOJCHCTEMaM B COOTBETCTBMM C pa3paboTaHHOI Ha 3Tame NMPOEKTHPOBAaHHS POJIEBON MOMENBIO
CHCTEMBI MOHMTOPHHTIA U YIIPaBJIEHHS.

O6ecrneyeHue 3allMTHl OT HECAHKIMOHHPOBAHHOrO JOCTYNa BCTPOEHHBIMM CPEICTBAMH
ayTeHTU(QUKAUMK W aBTOPU3allMM Ha OCHOBaHUM OINDENENEHHBIX B CHCTEME YYETHBIX 3amuceil
MoJIb30BAaTeNEH.

Hrxuunpunrossie BosmoxxHocTH Kommanun «MHCAT», MUIOTHBIE MpPOEKTHl, BHEAPEHHBIE Ha
MasterSCADA 4D. '

[IpakTnka — usydenue Tunosoro obsexra MasterSCADA s aucneryepusauuu LEHTpa 06paboTKH
JIAHHBIX (JaTa-LieHTpa).

Moay.p 6. OcHOBBI NPOEKTHPOBAaHMS HEHTPOB 06paGoTKH JaHHBIX.

Ofmue CBEfEHHA O IPOEKTHO-M3BICKATENbCKUX paGoTax. UYTO Takoe MNPOEKTHO-CMETHAs
AOKyMeHTalusi? 3aKOHOAATEJIbHBIE acMeKThl pabOThl € NPOEKTHO-CMETHOM HOKyMEHTauued B
CTPOMUTENBCTBE.

CrapuitHocTs npoektupoBanus. IlpenmpoextHoe obcnenoBanue. HidkeHepHBIE H3BICKAHHA.
Texunueckoe 3amanue. IIpoekTHas, pabouas M cMeTHas JoKyMeHTauus. COCTaB IPOEKTHOM
AOKyMEHTaLlMH. DKCIEPTU3a NPOEKTHO-CMETHOH JOKyMeHTauuu. CornacoBaHME H YTBEpXKICHHE
NPOEKTHO-CMETHOM  JIOKyMEHTaLMH. Hcxonuele naHHple Jui  npoekTHpoBaHusa. I[lopGop
obopynoBanus. BHeceHHe H3MEHEHHI B IPOEKTHYIO JOKyMEHTALHIO.

OCHOBBI IPOEKTHPOBaHHs LIEHTPOB 06paboTku AaHHbIX. Crangaptel CH 512-78 u ANSI-TIA 942.
Cramuu v stana cospanus IO/, Ilopsnok c6opa ucxoausix AauHbIX. [IpeanpoextHoe o6cienoBaHue
— co3nanue koHuenuuu. [lomyyenns TY, npoekTHpoBaHUs, COracOBaHUsA, 3KCIEPTH3LI, MONYIEHHS
paspeleHus Ha BBOJ B SKCILTYaTaLMIO 3IEKTPOYCTaHOBOK.

Konuuectsennbie TpeGoBaHus K cBoiicTBaM MHxeHepHBIX cucteM LIOJ] (HageXHOCTh, CTENEHH
pe3cpBUPOBaHHUs, PEMOHTONPUIOAHOCTh, CTeNMeHb obecneueHus ¢Gusmyeckoi Ge3omacHOCTH).
IToaroroeke T3. OTBeTCTBEHHOCTH 3aKa3uHKa.

Tpebopanus k I{O/] no kaTeropuu HafeKHOCTH.

Crnoxusmxcs B orpaciu IJOJ] moaxoas! k CO34aHUIO HHXKEHEPHOM HH(PAaCTPyKTYpEHI.

CucreMbl aBTOMaTH3MPOBaHHOTO NpoekTHpoBaHusA. IIporpamma Autodesk Revit. Iapamerpuueckoe
MozenupoBanue. Busyanusanus npoekroB. CoBMecTHast paboTa IPOeKTHPOBIIMKOB.
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Moayab 7. Oprann3aussi CTPOMTEJIbCTBA H CTPOHTE/IbHBIH KOHTPOJIb.

JleHcTByIOIIHE HOPMAaTHBHBIE AOKYMEHTHl 10 OpPraHM3alMM CTPOMTENBECTBA M CTPOMTE/IBHOMY
Kontpomo. O6s3aHHOCTH 3aka3unka M obs3aHHocTH I'eHnoapsaunka/Cybnoapsaayvka B BONpoOcax
OpraHu3alliM CTPOUTEIECTBA U CTPOUTENBHOTO KOHTpOJIA. ['0Cy1apCTBEHHEIM CTPOUTENLHBIA HAA30D.

Cnoxupmuecs B otpacnd I[OJ] noaxomsl K CO3AaHHIO MHXKEHEPHOH HHQPacTpyKTypEI.
Accoupanus y4yaCTHHKOB OTpaciu UeHTpoB oOpaboTku nanHex. I[lepBas penmakuuM mpoekra
HaluoHanpHoro cranaapta «llentpsl o6paboTku naHHbIX. MmxeHepHas uHdpacTpykTypa. Craguu
CO3JaHUM.

XapakTepucTHKa [JOrOBOPOB, CONPOBOXKAAIOIUMX CTPOMTENBHYIO JeATeNnbHOCTh. IlpaBoBeie
pasnuuus JOrOBOPOB HA OKa3aHHEe YCIYT M JOroBOPOB Ha BhimonHeHue pabor. UYTo Mmoxer
NPEANPUHATE 3aKa3dMK B paMKaX KOHTpOJIS 3a BBHIMOJHEHHEM paboT MO JOroBOpY CTPOMUTENBHOIO
noapsaga? JloroBopsl MOAPSOHOrO THMNA, JOrOBOPHl ABTOPCKOrO M TEXHHYECKOro Haa3opa,
MHBECTULIHOHHBIE JOrOBOPHl (KOHTPAKTHI): MpaBOBblE 0COGEHHOCTH, cdephl NMpumeHeHHdA. Onnara.
Ilena paGoT kak cCyluecTBEHHOe YcioBHe jporosopa noxapsaa (?) Jloroop moapsga ¢
npubnusuTensHoll (OTKpHITOM) LeHo#. JloroBop noapsaaa ¢ TBepRoit ueHoi. Crnocobul obecneuenms
MaTexen.

TloHaTHe AOMOJHUTENBHBIX paboT. ITopsagok cornacoBaHMs M OIUIATHl JOMONHMTENBHEIX pabor,
BO3HMKAIOIMX B XOJe CTpouTenscTBa. HemocTaTky, cBs3aHHbIE ¢ OIIHMOKaMM B MPOEKTHO-CMETHOH U
UCXO[HOI fokymeHTauuu. CynebHas pakTHKa.

OTpaxkeHHe B AOTOBOPE Mep KOHTPOJS Hajl OCYILECTBIEHHEM CTPOUTENLCTBA. OTBETCTBEHHOCTD 32
HapyleHus nonyieHHsle [ToapsaauukoM K 3aka3duKOM B XOJie CTPOMUTENBCTBA. TeXHUYECKUH Hal30p.
Astopckuii Hagzop. Ilopsnok mpuMeHeHus WTpadHBIX CaHKUMM 3aka3yukoMm K ['eHMOApAAYMKY H
Cy6noapsnuuky. IToHsTHE COMMAapHOH OTBETCTBEHHOCTH.

Topry, aHTHMOHOIOJNBHOE 3aKOHOAATENbCTBO. OpraHu3auus, NPOBEJCHHE TEHAEPOB, MOArOTOBKA
TEHAEPHOH JOKYMEHTaLIUH.

MecTo oTYéTHOCTH B pafoTe 3aka3yuKa, reHepanbHOro NOAPAAYHKA U MOAPAAYHKA.

BBl HCTIOTHUTENBHON JOKYMEHTALIUY U MOPSIZIOK €€ BEACHHUS.

IIpueMKa K BBOJ B 3KCIUTyaTaLMIO 3aKOHYEHHBIX CTPOMTENIbCTBOM OOBEKTOB.

Iopsanok noaroToBku 06BEKTa K cAaye.
[Ipuemka 3aKa3uMKOM 3aKOHYEHHOTO CTpOMTENbCTBOM 0OBekra. CoOCTaB  HCIOJHHUTENBHOM
JOKyMEHTAlMH AJIs cjadu 06beKTa ¥ BBOJA €0 B 3KCILTYaTalHIo.

Moayab 8. Cucrema ynpasiieHHsl KCIUTyaTaumed neHTpa 06paboTKH JaHHBIX.

Cucrema ympaBiieHus 3KCIUTyaTaluei ueHTpa o6paboTky JaHHBIX.
°* ynpaBlieHHE NIEPCOHAIOM;
* nojaep)xaHHe JOKyMEHTAIMH B aKTYaJIbHOM COCTOSHUH;
* ynpaBjieHHE JOTOBOPaMH;
* TeXHHYecKoe 06CITy)KMBaHHE H PEMOHT;
* ynpaBJieHHE ABW)KEHUEM PaCXOIHBIX MaTepHasIOB U 3aMacHBIX YacTeil;
* MOHHTOPHHT COCTOSHMS CUCTEM M OpraHHU3alys ONepaTHUBHOIO YIIPaBJIEHUS.
* Tpu OCHOBHBIX OAXO0AA K TEXHHYECKOMY O6CITYKMBaHHUIO H PEMOHTY:
» BBINOJHEHHE paboT COOCTBEHHEIMU CHIIAMU;
> BHINONHEHHE paboT CHJIaMH CTOPOHHHMX OpraHM3alMi;
> BHINOJIHEHHE PErNaMEHTHBIX paboT Kak COOCTBEHHBIMM CHMJIaMH, TaK M CTOPOHHHMH
OpraHu3alMAMU.
Ayrtcopeunr. Jlorosop ayTcopcunra. O6ecrneyenue kayectsa pabor u cobmonenue o6bEMoB pabor,
MCTIONHEHHE MaTexei, coboeHHe HOpMaTHBOB 3aKOHOATENIbCTBA, COO/II0EHHE HOPMAaTHBOB
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4. YcnemHoe oKOHYaHHE Oﬁy‘leﬂl/lﬂ 110 1IIporpaMMe JaHHOTO Kypc<a mo3BoJIHT
CrnenHaJIucram:

° YyacTBOBaTh B pa3pabOTKe TEXHHYECKOTO 3aaHUs U BHIOOP TEXHUYECKOTO PELIEHHS IS LIEHTPOB
06paboTKH JaHHEIX.

o PasbupaTecs B apXMTEKTYpe U MHXKEHEPHBIX CHCTEMaX LieHTpa 06paboTku AaHHBIX. [ToHMMAaTh
B3aUMOCBSA3b U BJIMSHHE MHKCHEPHEIX CHCTEM APYT Ha Apyra.

° PykoBoacTBoBaThcs TpEGOBaHUAMH M PEKOMEHAALMAMM HALWMOHAIBHEIX M 3apy6exHBIX
CTaHJapTOB.

* Hcnons3oBats HanGosee onTuManbHeI noaxon k pasMetnenuto UT pecypcos B LIO] u
MOCTPOEHHIO MHXXEHEPHBIX CHCTEM.

° Pas6upaTbcs B cxeMax OXJIXKACHHA ¥ KOHAULMOHUPOBAHUS CEPBEPHEIX MOMEIIEHHIT ¢ YIETOM
o6opyfoBaHHS MOBBIIIEHHOTO TEIUIOBBIAECIEHHUA.

e Hcnonb3oBath cXeMEl IOCTPOEHH CHCTEM rapaHTHPOBAHHOTO M PE3€PBHOTO 3JIEKTPOITUTAHHUS C
y4eToM Tpe6oBaHHi K 0TKa30yCTOMYHUBOCTH.

o [IpuMeHATH cXeMBI IOCTPOEHHs KaGenbHol cucteMmsl B IJO]1.

¢ OpraHu30BBIBATE MOHMTOPHHT HHXXEHEPHBIX CHCTEM;

o O6ecneunBats pusnueckylo 6esonacHocts 11O/,

e Haxomute 3¢pexTHBHEIE cIOCO6B! OpraHM3alMK paGoT MO0 MOAEPHU3ALNM HHKEHEPHBIX CHCTEM

oond.

5.B pesyabTaTe H3y4eHHA JUCUMIIHHBI CJylIaTe)ib J0JKeH MOJYYHTh:

o [loHMMaHMe CYTH TEXHOJNIOTHYECKHX MPOLIECCOB IIPH CTPOMTEBCTBE.

e Cnoco6HocTh BHIGOpa TEXHHYECKHX PELIEHH ¢ YUETOM SKOHOMUYECKMX U DKOJOTHYECKHX
NIOCJIEACTBUI MX IPUMEHEHHUS.

¢ CrnocoGHOCTE IPUMEHATD Pa3IMYHBIE METOAB! CTPOUTENFHOTO MPOM3BOACTBA C LIEBIO JOCTHKEHHUS
OITHMAJILHOTO pe3ybTaTa.

® Croco6HOCTb MCMONB30BaTh COBPEMEHHBIE HHGOPMALMOHHBIE ¥ TeJ€KOMMYHHMKAIIMOHHbIE
TEXHOJIOTHH JUIsl OBEIIIEHHUS 3¢ (DEKTHBHOCTH CTPOUTENBHOTO MpoLecca.

* CriocoGHOCTE COCTABIATE M ODOPMIIATE ONEPATHBHYIO JOKYMEHTALHIO, PETYCMOTPEHHYIO
NpaBUJIaMH NTpoBeAeHus paboT.

® J'OTOBHOCTH y4acTBOBAaTh B MOHTAXE, HCITBITAHUSAX, HAJIAJIKE, PEMOHTE ¥ MPOGUIAKTHKE
Pa3NMYHEIX CHCTEM Ha 06BEKTaX 3JIEKTPO3HEPTETHKH M CBA3H.

® ['OTOBHOCTB OCYILIECTBJIATH ONEPATHBHOE BMEMIATENLCTBO B POLIECC IPOM3BOACTBA paboTANs
JOCTH)XEHMS ONTUMAJIBHOIO pe3yNbTara.

* J'OTOBHOCTB NMPOdeCCHOHANBHO IPaMOTHO 0GOCHOBBIBATH IIPHHATHIE TEXHUYECKUE PEIIEHHA Ha
OCHOBE aHaJIM3a MX TEXHOJIOTHYECKUX, SKOHOMHUYECKHX M 3KOJIOTHYECKUX TOCIIEACTBHIA.

e —
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6. OBPA30BATEJILHBIE TEXHOIOTI ML

JlexunonHsle 3aHsTMS mpoBogsTCE B ayAUTOpUAX, 00OPYNOBAaHHBIX  KOMILIOTEpAMH,
SJICKTPOHHEIMHM NPOCKTOPAMH M MHTEPaKTUBHBIMM JOCKAMHM, YTO MO3BOJSET COYETATh aKTHMBHEIC %}
MHTCPaKTHBHEIC (GOPMEI NpOBEACHHs 3aHATHMH. UTeHue mexiuii CONpPOBOXKAAETCS JeMOHCTpaLuei
KOMINBIOTEPHBIX CJIaii10B.

IIpakTuueckne saHaTus mnpoBogsTcs B KoMIeloTepHOM  Kkiacce. Oxono 10% Bpemenu
NPpaKTUECKHX 3aHATHI OTBEACHO HA HHTEPAKTUBHBIE (POPMBI o6yueHus, ***

6.1. CamocrosiTenbHas paGora NpH N3yYeHHH y4eOHOM IHCLUIINHBI.
Bupsi pa6or:

° Cucremaruueckas npopaboTKa KOHCIIEKTOB 3aHATHIA, y4ebHoilt ¥ crieunansHOl TeXHUYeCKOH
JTUTEPATYPhI C LEJIBIO BBINIOIHEHHS 3a1aHUi NIPENoAaBaTes.

° IloaroToBka K MpaKTHYECKUM 3aHATHAM C HCIIONb30BAHUEM METOIUYECKUX PEKOMEHIALIMIA
TNPENo/IaBaTe A, MOATOTOBKA K MX 3alIuTe.
Ogopmnenne pe3ynbTaToB npakTHYECKHX 3aHATHIA 11O 3aJaHHBEIM KPHUTEPHAM.

° Pabota Han pedepatom no nmpeasoxeHHEIM TeMaM.

6.2. Matepuans: 1as camocTosiTeIbHOr 0 H3yYeHus:

1. I'papoctponrensusiit Kogexe Poccuiickoit Genepanuu (o1 29 nexabps 2004 roga Ne 190-03).
2. Ionoxxenue o cocraee pasnesnos npoexTHOI AOKYMEHTaUMH U TPeGOBaHUAX K UX COAEPKAHHIO
(yreepxaeHo [ocTaHoBneHneM IIpaButensctea Poccuiickoii Genepaunn ot 16 ¢pespans 2008 r. No
87).

3. IOCT 2.102-2013. Epunas cucrema KOHCTPYKTOPCKOM  JOKyMeHTauuMu. Buam u
KOMIIIEKTHOCTb KOHCTPYKTOPCKHX JI0OKYMEHTOB.

4. FOCT  34.003-90. HHpOpMauMOHHAs  TeXHONOIH. Kommnnexke  cranmaproB  Ha
4BTOMATH3HPOBAHHBIC CHCTEMEL. ABTOMAaTU3UPOBAHHEIE CHCTEMBL. Tepmuns! u onpegenenus.

5. I'OCT 34.601-90. ABTOMaTH3MPOBaHHEIE CUCTEMEL. Craguu co3manus.

6. CHuII 3.01.04-87. Ilpuemka B SKCIUTyaTalMIO 3aKOHYEHHBIX CTPOHMTEJLCTBOM OOBEKTOB.

OcHoBHEIe n0I0MXKEHHUS.

7. Hocranosnenue IlpaButensctea PO or 27.12.2004 N 861 «O6 yrBepxaeHuu IlpaBun
HEAMCKPUMHHALMOHHOTO JIOCTYTIA K YC/yraM II0 Mepeaade 3IeKTpUYecKoit SHEPTHH M OKa3aHMs 3THX
ycayr, IlpaBun HegucKpMMHHALMOHHOTO AOCTYNa K yCIyraM IO ONEpaTMBHO-AHCIETHEPCKOMY
YUPABIICHHIO B SJEKTPOJIHEPreTHKE M OKAa3aHMs 3THX YCIYT, IlpaBun HenUCKPUMMHALMOHHOIO
AOCTyna K ycjiyraM aAMHHHCTPAaTOpa TOPrOBOM CHCTEMBI OMTOBOIO PBIHKA M OKa3aHHUs 3THX YCIyT U
IlpaBun  TexHonOrHYECKOrO mNpHCOEaMHEHHUS SHEProNpHHUMAIOIIMX  YCTPOMHCTB moTpebuteneit
BNIEKTPUECKOH 3HEPrHH, OGBEKTOB 10 IIPOM3BOACTBY BJIEKTPHYECKOM 3HEPruM, a TaKkxKe OOBEKTOB
SJ/ICKTPOCETEBOTO  XO3SHCTBA, NPHHAMJIEKAIMX CETEBHIM OPraHM3ALMAM M HHEIM nMIaM, K
BIIEKTPHYECKUM CETAM»

8. IIpukas MunKcTepCTBa TpyHa M coumanbHOMR 3amutel PO ot 24 mona 2013 r. Ne 3281 «O6
yrBepxaeHuH [IpaBun no oxpaue Tpyaa npu skcrutyararyu 3JIEKTPOYCTAHOBOK»

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

10.  «IlpaBuna TexHMueckoii OKCILTyaTalMi  3JIEKTPOYCTaHOBOK — motpeGutenei»  Ilpuxas
Munncrepcrra snepretuxu Poccuiickoit Denepauun ot 13 sauBaps 2003 r. N 6.

11. ®@enepanbHslii 3akon Ne 69-03 ot 21.12.94 «O NOXXapHOH 6e30macHOCTHY;
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