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1. llesu u 3212494 AU CIUILIHHBI

[ToaroroBka cnieruanucra, COCOOHOTO peliaTh TEXHUYECKUE 3a]1a4H, CBSI3aHHBIE C
3aIMATON U YIIPaBICHUEM CUCTEM 3JIEKTPOCHAOKEHUS B aBApPUHHBIX PEXKUMAaX UX paOOTBHI.
3aauM TMCUUIIMHBL: 1aTh PeICTaBIeHne 00 Opranu3auu U padoTe MpoTUBOABAPUINHOMN
ABTOMATHKHU B JEKTPUUYECKUX CETIX Ha Pa3IUYHBIX YPOBHSAX CUCTEM 3JIEKTPOCHAOKEHUS.

Kparkoe conepxanmne TUCHMILTHHBI

OCHOBBI OpraHu3alUy peJIeHOMN 3alUThI ANEKTPUUECKUX ceTeil HanpskeHueM 380 B ¢
IIOMOIIBIO IJIABKUX NPENOXPAHUTENEH U aBTOMATHYECKHUX BBIKJIFOUATEIICH U

AEKTPUYECKUX ceTel HarpshkeHneM 6—10 kB Ha 0CHOBE MUKPOIIPOLIECCOPHBIX YCTPONCTB
3amuThl Sepam komnanuu Schneider Electric.

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCIHUIIJINHbI

[Tnanupyemble pe3ysabTaThl OCBOCHUS
OIT BO (xomneTteHuun)

HnaHpreMHe PE3YIbTAThL
O6yT~ICHI/I$I IO JUCLHUITIIINHE

I1K-2 Crioco6eH yuacTBOBaTh B 3KCILTyaTalluy
00BEKTOB TTPO(eCcCHOHATBLHOM EeATeTbHOCTH

3HaeT: MeTozbl HACTPOMKH U pacueTa yCTaBOK
Pa3IMYHBIX TUIOB 3alllUT B CUCTEMaX
DIIEKTPOCHAOKECHUS

YmeeT: HactpauBath peseiinyto 3aluTy Ha
pa3IMYHBIX 00BEKTAX IEKTPOCHAOKEHHS

HMeeT mpakTUUE€CKUIl ONBIT: BBITIONIHATH NPOBEPKY
[paboTOCTIOCOOHOCTH PA3TUYHBIX pelie

[1K-5 CnocoGen opraHu30BaTh IKCIUTyaTalUIo,
o0cCiTyKMBaHHE U PEMOHT 00OpY/IOBaHUS CeTeH U
HOACTaHIHI

3naer: Ha3zHaueHue U 30HbBI 1EUCTBUS PENIEHHBIX
3alUT U aBTOMaTHKH, HA3HAYCHUE YCTPONCTB
TEJIEMEXAHUKH, CPOKU UCIIBITAHUS 3aLUTHBIX
CPEACTB U MPUCIIOCOOJICHUH, IPUMEHIEMbIX Ha
[IOJICTAHLIUAX, BUJIbI CBSI3H, YCTAHOBJICHHBIC HA

MMOACTaHIMAX, ITpaBuJia IOJIb30BaHUA UMU

3. Mecro qnucuuninHbl B ctpykrype OII BO

[lepeueHp MpeANISCTBYOMIUX TUCIUTUIHH,
BUJIOB paboT y4eOHOTO MmiaHa

[TepeueHs MOCIEMYIONIMX AUCIIATLINH,
BHJIOB paboT

DJEKTPOIHEPTreTHUECKIE CUCTEMBI U CETH,
D1eKTPo0oOOpyIOBaHUE U IICKTPOIPHUEMHUKH
00BEKTOB AIEKTPOCHAOKEHHUS,
DIEeKTPOCHAOKEHHE,

DIIEKTPUUYECKUNA MPUBOJI,

DNEKTPUYECKUE MAIIUHBI,

DJIEKTpUYECKOE OCBEILICHHE,

DJIEKTPUYECKHUE CTAHIIUU U MTOJICTAHIUH,
[IpakTuKyM 10 BUAY NPOPeCCUOHATBEHOM

e TEIIbHOCTH,

OO61was sHepreTHka,

[Ipou3BOACTBEHHAS MTPAKTUKA, SKCILTyaTaI[MOHHAS
npakTuka (6 cemectp)

He npenycmotpenst




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

JeKTpoCcHaOKeHHE

3naer: OCHOBHBIE IPUHLIUIIBI TIOCTPOEHUS
IIEKTPUUYECKUX CETEH CUCTEM AIIEKTPOCHAOKEHUS,
TUIIOBBIE CXEMBI U IPUOPUTETHBIE 00IaCTH UX
MCII0JIb30BaHMsl, JOCTOMHCTBA U HEAOCTATKU
TUIOBBIX cXeM, OCHOBHBIE UCTOUHUKH UH(OpMaLuu
10 HaNpaBJIEHUIO NPodhecCuoHaIbHON
nesitenibHOCTH YMeeT: [lonb3oBaThes npu
bkcruryaranuu COC cripaBOYHOM JINTEPATYpOH 1
HOpPMaTHBHBIMU MaTepuasaMu, AHaJIM3UPOBATh U
CHUCTEMaTU3UPOBaTh HH(POPMALINIO, U3BJICUEHHYIO U3
Pa3IMYHBIX UCTOYHUKOB, HEOOXOIMMYIO /IS
peleHNs] KOHKPETHBIX 3ajia4 B 001acTi
[IPOEKTUPOBAHUS CUCTEM 3JIEKTPOCHAOKEHUS C
y4€TOM TpeOOBaHUNH HOPMATHBHBIX JOKYMEHTOB
Nmeer npaktuyeckuii onbIT: COCTaBICHUS CXEM
3amereHuss COC u onpeneneHns napaMmeTpoB Ux
DIIEMEHTOB, [IpoBeneHns NpoCcTeNInX pacy€ToB,
CBSI3aHHBIX C IIPOEKTUPOBAHUEM CUCTEM
DIIEKTPOCHAOKEHUS

SHCKTpI/I‘IeCKI/IC MalIMHBI

3HaeT: Bubl anekTpruyecKuX MallluH U UX
OCHOBHBIE XapaKTEPUCTUKHU; FIKCIUTyaTalluOHHbIE
TpeOOBaHUS K Pa3IMUHBIM BUIaM JICKTPUIECKUX
MAaIINH; UHCTPYMEHTapU AJ1 U3MEPEHHS U
KOHTPOJISI OCHOBHBIX ITapaMeTPOB
TEXHOJIOTMYECKOTO IMpoliecca; MOKa3aTeIu KauecTBa
TEXHOJIOTHUYECKOTO MPOLIECCa M METOIBI UX
onpezaeneHus, TeopeTuueckue MpeanoCchbuiKu
MPOEKTHPOBAHUS IMEKTPUUECKUX MAIIHH U METOBI
ux pacdeta, CriocoObl obecrieueHus TpeOyeMbIX
BBIXO/IHBIX XapaKTEPUCTHK IEKTPUUECKUX MAIIHH
'YMmeeT: KOHTpoaupoBaTh MpaBHIIbLHOCTh
MOJTy4aeMBIX JJAHHBIX U BBIBOJIOB; IPUMEHSTH U
MPOU3BOAUTH BBIOOP ANEKTPOIHEPTETUYECKOTO U
PIIEKTPOTEXHUYECKOTO 000PYIOBaHHS:
DIIEKTPUYECKUX MAIlIUH; HHTEPIPETUPOBATh
HKCTIEPUMEHTAIBHBIC JJAHHBIE U COMIOCTABIIATH UX C
TEOPETUUECKUMU MOJI0KEHUAMHU, Periats Bonpocsl
MPOEKTHUPOBAHUS SJEKTPUICCKIX MAIITHH
pPa3IMYHON MOIIHOCTH, PA3TUYHBIX BUJIOB U
pasnuuHoro HazHaueHus, ChopMynupoBaTh
TpeOOBaHUS K TapaMeTpaM M BHIXOTHBIM
XapaKTEPUCTUKAM JICKTPUIECKUX MAIIUH C yYETOM
paboTHl X B KOHKPETHBIX AJIEKTPOTEXHOIOTMYECKHUX
ycTaHOBKax VMeeT MpakTU4eCcKui OIbIT:
Vcrionp30BaHUS] COBPEMEHHBIX TEXHUUECKUX
cpeacTBa B MpodeccroHaIbHON 00JacTH; OMBITOM
paboTHI C MPUOOpPaMH U YCTAHOBKAMH JIJISI
HKCTIEPUMEHTAIBHBIX HCCIIEIOBAHUH; ONIBITOM
SKCIIEPUMEHTAIBHBIX UCCIIEA0OBAHUN PEKUMOB

paboThl TEXHUYECKUX YCTPOHCTB U 0OBEKTOB




DIIEKTPOIHEPIETUKHU U DIIEKTPOTEXHUKH, PabOThI €
TEXHUYECKON M CIIPaBOYHOM JIUTEPATYPOI;
HaBbIKaMU pa6OTBI B NPUKJIAIHBIX ITAKCTaX
MathCAD, MATLAB, Simulink, [Tpaktuueckoro
IMPUMCHCHUA CTaHAAPTHBIX METOAUK pacqéTa
BBIXOJHBIX ITaPaMETPOB AEKTPUUECKUX MAIIHH
[PA3JIMYHOTO TUITA UCITIOJTHCHU

DI1eKTPOo0OOPYIOBaHHE U AIIEKTPOTPHEMHHUKH
00BEKTOB AEKTPOCHAOKEHUS

3HaeT: XapakTepUCTUKU U CBOMCTBA
PIIEKTPONPUEMHHUKOB U AJIEKTPOOOOPYIOBAHHS
00BEKTOB AeKTpocHabkeHust YMeeT: ObecrneuynBarh
ONTHMAJIbHBIC PEKUMBI PAOOTHI U TIPOBOIUTH
CBOEBPEMEHHOE 00CTYKHBAHUE
PIEKTPOOOOPYIOBAHUS U DJICKTPOTIPUEMHHUKOB
meeTr npakTUYECKU OIBIT:

OOm1ast sHEpreTUKa

3HaeT: MeTozbl U CpelicTBa JIsl TOTYyUEHHUS
uHMOpMAITIHU 00 AIIEKTPOCTAHIIUAX PA3IUYHBIX
BUJIOB, IPUHIIUIIAX paOOTHI U yCTPOMCTBA
SHEPreTUYECKHUX YCTAaHOBOK, OCHOBHBIX BHJIaX
DHEPreTUYECKUX PECYPCOB YMeEeET: BBINOMHATH
pacyeT U aHAJIN3 OCHOBHBIX IMAPAMETPOB
DIIEKTpOCTaHUMN MIMeeT pakTUYeCKui OIbIT:
Pacuéra OCHOBHBIX XapaKTEPUCTHK U ITOKa3arenen
pabOTHI PA3IUYHBIX JEKTPOCTAHIINH, HABBIKAMU
MCITOJIb30BaHUSI UCTOYHUKOB MH(GOPMAIIUH 10
TTUCITUIUTMHE ¥ KOMITBIOTEpA KaK CPeJICTBA pabOTHI €
Hell

9JICKTpI/I‘lCCKOC OCBCIICHUC

3naeT: TpeGoBaHNS HOPMATUBHBIX MPABOBBIX aKTOB
U JIOKYMEHTOB CUCTEMBbI TEXHUYECKOT'O
[PETYJIMPOBAHUS B TPAJOCTPOUTEILHON
NIeSITEIbHOCTH K BBITIOJIHEHUIO TEKCTOBOH 1
rpaduuecKoil yacTeit MpOeKTHOW JOKyMEHTAIH
CHCTEMBI AeKTpocHabxkeHus; CucreMa yciaoBHBIX
0003Ha4YeHNH B MpoeKTUpoBaHuK; TpeboBaHus
HOPMAaTHBHBIX IPABOBBIX aKTOB U JOKYMEHTOB
CHCTEMBI TEXHUUECKOTO PEryJTUpOBaHHUS B
IpaJoCTPOUTEIBHOM 1eATEIbHOCTU K CHCTEME
DIIEKTPOCHAOKEHUSI OOBEKTOB KalIUTAJIHHOTO
CTpOMTENbCTBA; MeTobI U ITpaBUiIa
KOHCTPYHPOBAHUS SJIEMEHTOB CHCTEMBI
JIEKTPOCHA0XKEHNUS B CIIELUAIN3UPOBAHHBIX
IPOrpaMMHBIX CpeJCcTBax YmeeT: BeiOupars
QJITOPUTMBI U CTIOCOOBI PabOTHI B CCTEME
AQBTOMATH3UPOBAHHOTO MIPOEKTHPOBAHUS U
porpaMMe JAJIsl BBIIOJTHEHUS TpapuuecKux u
TEKCTOBBIX Pa3/ieliOB MPOEKTa CUCTEMBI
QIIeKTpocHa0xkeHus; OnpenensaTs nepedyeHb
000pYyIOBaHUS JJISI CUCTEMBI DIIEKTPOCHAOKCHHUS,
Br10uparh crmocoObl U aarOpUTM pa3paboTKH
MPOEKTHOH IOKYMEHTALIUU CUCTEMBI
JIEKTPOCHA0XKEHUSI B COOTBETCTBHHU C
TpeOOBaHUSIMHU HOPMATUBHBIX NPABOBBIX aKTOB U
TTOKYMEHTOB CUCTEMbI TEXHUYECKOTO
[PETYIMPOBAaHUS B IPAJOCTPOUTEILHON
NesTeabHOCTH; BrIOMpaTh criocoObl U aIlrOpUTMBI
pabotel B CAIIP ans opopmiieHus pasnenos

HpOCKTHOﬁ JOKYMCHTAIIMKU CUCTCMBbI




hrekTpocHabxenus;; OroOpakarh JaHHBIE
WH(OPMAITMOHHON MOJIeNTH 00BEKTa KaIMMTAITBHOTO
CTPOUTENBCTBA B TpaUIeCKOM U TAOITHYHOM BHUJIE;
[IpocMaTpuBaTh U U3BJIEKATh JaHHbBIE U3
UH(POPMAITMOHHON MOZIETH 00BEKTa KalTUTaIbHOTO
CTPOUTENBCTBA, CO3/IaHHON IPYTrUMHU
CHeraIncTaMu; AHAIU3UPOBATh U BEIOUPATh
HE0OX0IMMbIe JJaHHBIE HHPOPMAITMOHHON MOCIIH
00bEKTa KaUTAILHOTO CTPOUTEIHCTBA MPU
pa3paboTKe TEKCTOBOM U Tpaduueckor yacTei
MMPOEKTHOM TOKyMeHTauuu Mmeer npaktuyeckui
onbIT: PazpaboTka KOHCTPYKTOPCKOM TOKyMEHTAIIUN
Ha Pa3IUYHBIX CTATUSIX MPOCKTHPOBAHUS CUCTEMBI
DIIeKTpOoCHAOKEHNST 00BEKTOB; BhimonHeHNe
[pAcUeTOoB ISl POEKTA CHCTEMBI
hiekTpocHaOkeHust; PazpaboTka rpadudeckoit
JACTH MPOCKTHON JJOKYMEHTAIIMH CUCTEMBI
hiekTpocHaOkeHus; CoctaBieHue U opopMiIeHUE
BEJIOMOCTH JIEMEHTOB CHCTEMBI
hriekTpocHabxkeHus, KoHTponb cocTosiHUS U
OpraHU3aIlysl YCTPAHCHUS HEUCIIPABHOCTEH
OCBETUTEIBLHON CETH M apMaTypbl CO CMEHOM JIaMIT U
[IpeOXpaHUTEIEH

QHCKTpI/I‘-ICCKI/IC CTaHIIMHU U ITOACTaHIINHN

3naeT: Ha3naueHnue u ycTpoiCTBO 00OCITY)KUBAEMOI0
000pyIOBaHNUs, CXEMbI IEPBUYHBIX COETUHEHU,
CeTH COOCTBEHHBIX HYK[l, OIEPAaTUBHOTO TOKA U
PIIEKTPOMAarHUTHON O10KkuMpoBKU, HopmaTuBHbBIE
TTOKYMEHTBI, OIIpeeIIsAolIe TpeOOBaHUS K BHIOOPY
DIIEKTPUYECKHUX CXEM AJIEKTPOIHEPreTHUECKUX
00bekTOB, - "[1YD", "HTII noxcranimii
HarnpspbkeHreM 35-750 kB.", "Cxemsl
PUHLIAIINATIBHBIE JIEKTPUUECKHE
[pacrpeaeuTENbHbIX YCTPOUCTB MOACTAaHIMH 35-
750 kB.", ITapameTpbl OCHOBHOTO
PIIEKTPOTEXHUUECKOTO 000PYI0BaHUS
DJIEKTPOIHEPIETUKU: CUHXPOHHBIX I€HEPATOPOB,
CHJIOBBIX TPaHC(POPMATOPOB, KOMMYTALIMOHHBIX
anmnaparoB, U3MEPUTENBHBIX TPaHC(HOPMATOPOB TOKA
1 HanpspkeHus: Ymeet: [lonb3oBarbes
HOpPMaTHBHBIMU IOKyMEHTAMU U METOIUKAMHU
[IPOEKTUPOBAHMS SJIEKTPOIHEPTETUIECKUX
00bekTOB, HaxoauTe 1 onpeneisTh napaMeTpsl
BBICOKOBOJIBTHOTO 3JIEKTPOOOOPYAOBaHUS IO
CIIPaBOYHBIM, KaTaJI0KHBIM, HOPMAaTUBHBIM U JIp.
nokyMeHTaMm Mmeet npaktudeckuit onbit: PaboTsl ¢
HOPMAaTHBHO-TEXHUYECKUMH JJOKyMeHTaMu, Bribopa
OCHOBHOT'O BBICOKOBOJIETHOTO
HIIEKTPOOOOPYIOBAHNS M pacyeTa ero napaMmeTpoB

DIEKTPUUYECKUN ITPUBOA

3naeT: Ha3Hauenue, aneMeHTHY10 0asy,
XapaKTEPUCTUKHU U PETYIUPOBOYHBIE CBOIICTBA
JIEKTPONPUBOIOB C IBUrATEISIMU MIOCTOSIHHOTO U
MEePEeMEHHOT0 TOKa, MaTremarnuyeckoe onucaHue,
CXEMBbI BKJIFOUEHHS], OCHOBHBIE ITapaMETPHI U
2JIEMEHTBI TPOEKTUPOBAHMSI AIEKTPOIPHUBOIOB
'YMmeeT: [IpuMeHATh, SKCILTyaTupOBaTh U

POU3BOANTD BbIOOD EKTPUUYECKUX allaparos,




MalllH, SJICKTPUYCCKOIO IMPUBOAA; IIPOBOAUTH
TUIIOBBIE JTA0OPATOPHBIE UCTIBITAHUS DIEKTPUUECKUX
[IPUBOIOB; aHAJIU3UPOBATH [IapaMETPLL U
TpeOOBaHUS NICTOUHUKOB IMUTAHUS, a TAK)KE
XapaKTEPUCTUKU HATPY3KH, KAK OCHOBBI
TEXHUYECKOTO 3aJIJaHUs JJIsl IPOEKTUPOBAHUS
SJICKTPOIIPUBOIOB U UX KOMIIOHCHTOB,
Vcnonp30Barh NpUOIMKEHHBIE METOABI pacyeTa u
BBI60pa OCHOBHBIX 2JICMCHTOB JJICKTPUYCCKHUX
MPUBOIOB; pa3padaThiBaTh U aHAJTU3UPOBAThH
IMPOCTLIC MOACIIN SJICKTPOIIPUBOIOB U UX IJICMCHTOB
Nmeet npaktrueckuil onsIT: [IpoBeaenus
CTaHIapPTHBIX HUCHBITAaHUN QJICKTPOIHCPICTUICCKOTO
U DJIEKTPOTEXHUYECKOTO 000PYIOBaHUS U CUCTEM;
HaBbIKaMU aHAJIN3a NPOCTHIX MOI[eHef/'I
QIIEKTPONPUBONIOB, PacueTa, mpoekTUpoBaHUS U
KOHCTPYUPOBAHUS DJIEKTPOIHEPTETUYECKOTO U
PIIEKTPOTEXHUUECKOTO 000PYIOBAHMS U CUCTEM

[IpakTKyM 10 BUIY poQeccCHOHaTbHON
NeSITeIbHOCTH

3unaer: CriocoObl BeIeHUs aHAIN3a HayYHO-
TEXHUYECKOM MH(POPMAIIUH B OTKPBITHIX 0a3ax
TaHHBIX U HH(OPMALIMOHHO-
TEJIEKOMMYHUKalIMOHHOM ceTH "HMHTepHeT" YMeer:
[TpoBOIUTE MOKCK U aHAIU3 UHPOPMALIUU TTO
KOHKPETHOM TeXHUYeCKOM mpobieme, CBsI3aHHOI ¢
[pa3pabOTKON U PEKOHCTPYKIIUEH CUCTEM
hiiekTpocHabxeHus: Mimeer mpakTHUeCKUi OIBIT:
ObecnieyeHne yCTaHOBIEHHOTO PeKruMa paboThl
MOJICTaHIIMM 10 HAIIPSDKEHUIO, Harpys3Ke,
Temneparype, Pacuera u MonenmupoBaHus
OTAEIBHBIX AIEMEHTOB CUCTEM IEKTPOCHAOKEHNUS

BHGKTpOBHCpFCTI/I‘IeCKI/IC CHCTEMBI U CE€TH

3HaeT: Pu3nKo-MaTeMaTUYeCKUil anmapar s
MOJIEITMPOBAHUS PEKUMOB PaOOTHI IEKTPUUECKOM
ceTu. MeTozpl pacdyeTa 3B€Ha 2JIEKTPONEPEIaUH.
MeTozbl IPOBEACHNS SKCIIEPUMEHTOB JIJIS1 OLIEHKH
PEKUMOB PabOTHI ANeKTpuyecKoit cetu, O6
OCHOBHBIX HayYHO-TEXHUYECKUX MpoOIeMax U
NEPCIIEKTUBAX PAa3BUTHSI IEKTPOIHEPTETHUECKUX
cucteM U cereil. O crocobax U cpencTBax
TPaHCIIOPTa EeKTpHUecKoil sHepruu. 06 oOmmx
3aKOHOMEPHOCTAX (PU3NYECKUX MPOLIECCOB B
IIEKTPO’HEPreTHYECKUX cucTeMax. O
KOHCTPYKTUBHOM BBITIOJIHEHUHU BBICOKOBOJIBTHBIX
TMHUH diIeKTponepenayn Ymeer: IIpumenats
OCHOBBI TEOPHH IIE€PE/Iaur U pacIpeleIeHUs
IEKTPUYECKON PHEPTUH IIPU PELICHUH 3a]1a4
SKCIUTyaTalluy, IpaBuiia yCTPOCTBa
JIEKTPOYCTaHOBOK MPH SKCILTyaTaIlH
DJIEKTPUYECKUX CETEH, METO/IbI aHAIN3a
apaMeTpOB PeXUMa IEKTPUUECKOU CETH.
OOpabarbIBaTh pe3yinbTaThl U3BMEPEHUN U
DKCIIEPUMEHTOB, [[pUMEHATH OCHOBBI TEOpUN
nepesayu v pacipeiesieHus AeKTPUIeCKOn
SHEpIrUy IpH PeIIeHUH 3a/1a4 IPOEKTUPOBAHUS,
[paBHJia yCTPOMCTBA AJIEKTPOYCTAHOBOK ITPH
[IPOEKTUPOBAHUU JIEKTPUUECKUX CETEH,

0OLIeNPUHATHIE METO/Ibl pacyéTa YCTaHOBUBIIMXCS




[PEKUMOB B AJIEKTPOIHEPIETHUECKUX CUCTEMAX
MMeeT mpakTH4YeCKUI OMBIT: DKCIEPUMEHTATIBLHOTO
WCCIICTIOBAHUS PEKUMOB PAOOTHI 3JIEMEHTOB
PIEKTPUYECKON CETH U aHAIU3a YCIOBHM 1
napameTpoB ux padbotsl, Pacuéra pexumon
QIIEKTPOIHEPIeTUYECKUX CUCTEM OOIIEN3BECTHBIMU
METOJIaMU

[Tpon3BOACTBEHHAS MTPAKTUKA, SKCILTyaTaI[MOHHAS
npakTuka (6 cemectp)

3HaeT: MeToAMKY NPOBEIEHUS IPOTUBOABAPUITHBIX
U IIPOTUBOIOXKAPHBIX TPEHUPOBOK, [Topsiiok
OopraHu3any paboT Ha BBHICOTE U TaKeJaXXHbIX
paboT C MPUMEHEHHEM MTOILEMHBIX COOPYKEHUI,
TpeOoBaHust 0XpaHbl Tpy/a Ipu paboTe Ha BBICOTE,
[Topsimok oopmiieHUs! TOKyMEHTOB Ha
POM3BOACTBO paboT B AEUCTBYIOIINX
QIIEKTpOyCTaHOBKaX, TpeOoBaHUS HOPMATUBHBIX
TTOKYMEHTOB I10 0€3011acHOMY Be/IEHHUIO paboT B
ENCTBYIOLINX AJIEKTPOYCTAHOBKAaX YMEET:

M neHTudumpoBaTh HECOOTBETCTBUS U HAPYIICHUS
[1TO OI1, TOT 23, npaBui NpOMBIIIIEHHON U
MoXKapHOH 0€30MacCHOCTH NPU OPTaHU3ALMH U
MpOBEACHUH PabOT Ha AEKTPUUECKUX
MOACTAaHIMX, (peepatbHbIX HOPM U NPaBHII B
00J1acTH IPOMBILIUIEHHOM U MOYXKapHOI
6e3omacHocTd, OGopMIIATE TOKYMEHTHI Ha
MPOU3BOICTBO pabOT B AEHCTBYIOIINX
IIEKTpOyCcTaHOBKaX, COCTaBIISITh TEXHOJIOTMUECKHE
KapThl pEMOHTA, rPa(UKH MIaHOBO-
NpeAynpeaAUTEIbHBIX PEMOHTOB 000PY/IOBaHUS
CUCTEM 3JIeKTpocHabkeHus VimeeT mpakTuuecKkuit
onbIT: OdopmiieHHe, Bbl1aya Haps10B-/I0IyCKOB U
[pacniopshKeHMI Ha poBeieHne padoT Ha
000pyIOBaHNH COTTIACHO JAEHCTBYIOIIEH
HOpPMAaTHBHO-TEXHUYECKOHN TOKYMEHTAIIUHU; JOMYCK
pPaOOTHUKOB, B TOM YHCJIE MOJPSIHBIX OpraHU3aINil
K pabote, HaJ30p 3a uxX padoroi, [IpoBenenue
WHCTPYKTaXel (IEpBUYHBIX, TOBTOPHBIX,
BHEIUIAHOBBIX, 11€JIEBBIX) NOAUYUHEHHBIX paOOTHUKOB
HoApa3AeIeHUs HEKTPOCHAOKEHUS
MeTaJTypru4ecKoro Mpou3BOJCTBA U PaOOTHUKOB

MOJPSITHBIX OPTaHU3AIHHA

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO6u1as TpyA0€eMKOCTh JUCHUILUIMHBI cocTaBiseT S 3.e., 180 4., 93,75 u.

KOHTAKTHOU paboThI

Pacrnipenenenue mo cemectpam
N Bcero B Hacax
Bun yuebnoit paboret 9JacoB Homep cemecTpa
7 8
OO0mmast TpyI0EMKOCTh UCITUTLITMHBI 180 72 108
Ayoumophvie 3aHamusL: 80 32 48
Jlexmuu (JI) 40 16 24




[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJTH) APYTHE BUIBI
aynuTopHbIX 3aHsaTui (I13) 32 8 24
JlabGopatopusie pabotsl (JIP) 8 8 0
Camocmosmenvras paboma (CPC) 86,25 35,75 50,5
C IPUMEHEHUEM JMCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTUI
[ToaroroBka k ceMuHapam 22,25 7.75 14.5
CemectpoBas paboTa 48 12 36
[TonroroBka k 1a6OpaTopHbIM paboTam 16 16 0
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 13,75 4,25 9,5
Bu koHTpOIIs (3adeT, nud.3aueT, SK3aMeH ) - 3a4eT sKk3ameH,KP

5. CoaeprkaHue TUCHMILIIMHBI

O0BeM ayTUTOPHBIX
Ne 3aHATHI MO BUAAM B
HaunmeHnoBanue pa3nenoB AUCIUIUIMHBI
pasnena yacax
Bcero (JI|II3 | JIP
[ [pUHIIMTIBI TOCTPOEHUS PIEKTPUUECKUX CeTel. PekrMbl HEUTpamu
1 |pnexrpuueckux cereid. OcobenHoctu pacuéra TokoB K3 nis onpenenenus 4 21210
MapaMeTPOB YCTPOMCTB PEICHHOMN 3aIMTHI.
5 3anuTa IEKTPUYECKUX CeTeN HanpsbkeHreM 10 1 kB ¢ moMonpio 4 7| 2 0
MJIaBKUX MPEAOXPAHUTEIEH.
3 3amuTa 3JIEKTPUUECKUX ceTel HanpsbkeHneM 10 1 kB aBTomarnueckumu 3 4l al o
BBIKITIOUaTeNIsIMU (AB).
DnexTpoodopynoanue komranuu Schneider Electric HanpsikeHreM BhIIe
4 |1 xB. MukponpolueccopHasi pejeiiHas 3aiura IeKTPUIECKUX CeTel Ha 8 412 | 2
ocHOBe ycTpoiicTB komnanuu Schneider Electric.
5 |3amuTa cuioBBIX TpaHchopMaTopoB HampsbkeHueMm 6—10/0,4 kB. 10 41 4 | 2
6  |Opranuzanys 3alUThl AIEKTPUUECKUX ceTell HanpshkeHueMm 6—10 kB. 14 6| 4| 4
3ammra oT oAHO(a3HBIX 3aMbIKAaHUH Ha 3€MJTIO B DJIEKTPUUYECKHUX CETAX
7 8 41410
HanpspkeHuem 6—10-35 kB.
3anuTa KOHJICHCATOPHBIX YCTAHOBOK M CHJIOBBIX PE30HAHCHBIX (PUIIBTPOB.
3 3amuTa snexkrpoaBurarenei. OcoOeHHOCTH 3alUTHI U ABTOMATUKH 3 4l 4l o
TpaHc(hOpMaTOPOB AIMEKTPOTEPMUIECKHUX YCTAHOBOK,
MOJTYTPOBOAHUKOBBIX TPEOOPa30BaTENbHBIX arperaros.
9  |[IpotuBoaBapuiiHas apromaTuka. Yacte 1 10 6410
10 |[IpotuBoaBapwmiiHas aBTOMaTHKa. YacTtp 2 6 41210
5.1. Jlekuuu
Ne Ne Kox-
HanmeHnoBanue win KpaTkoe CoAep:KaHue JEKIIMOHHOTO 3aHATHS BO
JIEKLIMH [pa3/ierna
4acoB
OCHOBHBIE THUIIBI JIEKTPUUECKUX CETEHN: paJuaibHbIE CETH — IPOCTas paJuaibHas
TTMHUS, ABOMHAS paJuajibHas JUHUS, PAIHAIIBHO-CTYIIEHYAThIE CXEMBI;
MarucTpajibHbIE JINHUU; PA30MKHYTBIE U 3AMKHYThIE IIETIIEBBIE CXEMBI; CXEMBI C
1 |  [Pe3ePBHBIMU HCTOUHHMKAMH TIUTAHHS. Ob6nacTtu npuMeHeHHs cxeM. Brnusinue )
peKuMa HEHTpaI Ha TOK OAHO(A3HOTO 3aMbIKaHUs Ha 3eMitto. [19Th crioco6oB
3a3eMJICHUSI HEUTpaJIM CETU: CETh C M30JUPOBAHHON HENUTPAJIbIO; CETh C
KOMIICHCUPOBAHHON HEUTPAJIbIO; 3a3€MJICHUE HEUTPAJIU Yepe3 BBLICOKOOMHOE
AKTHBHOE CONPOTHUBIICHUE; CETh C MIYXO 3a36MJIIEHHOW HEUTPAJIBIO; CETh C




AP PeKTHBHO 3a3eMIIEHHON HelTpanbio. Kpurepun BeIOOpa peskuma HeHTpaiu
PIIEKTPUYECKUX ceTel. BUIbI MOBpeXIeHU 1 HEHOPMAJIbHBIE PEKUMBI paOOTHI
DIIEKTPUYECKUX ceTell. XapaKTepUCTUKU TOKOB KOPOTKOTo 3amblkanus (K3).
Ocob6erHocTH pacyéTa TOkOB K3 B 2JIEKTpHUUECKUX CETAX HAMpsHKEHUEM Boite |
kB u 10 1 kB; meToauku pacuéra toxkon K3.

Buzibl TokOBBIX Harpy3ok Ha aneMeHTbl COC. [IpyuHIMI 3a1uThl OT TOKOBBIX
Meperpy30K: COOTHOILIEHNE BPEeMS-TOKOBBIX XapakTepuctuk (BTX) — npomyckHbIx
prieMenToB COC, Harpy304HbIX U 3amuTHBIX. BTX mnaBkux npepoxpanurenei.
'YciioBus BbIOOpa IUTABKUX BCTABOK; MPOBEPKA CEIEKTUBHOCTH. MeToauka
noctpoenuss BTX miaBkux BCTaBOK MO KaTaJlOXKHBIM JJAHHBIM ¢ yU&€TOM pa3zdpoca
1o BpeMeHu cpabarbiBaHusl. OCHOBHBIE TUIIBI U YCTPOMCTBO MpeAOXpaHUTeNeH
HanpsbkeHueM 380 B, 6—10 xB. [TonsaTre TokoorpaHuueHus m1aBKUMHU
MPEIOXPAHUTEISIMHU.

3,4

[TonsiTve TpEXCTYNEHYAaTON TOKOBOM 3aIlUThl (MAaKCUMaIbHON TOKOBOM 3alIUTHI)
Ha [IPUMEPE aBTOMATUUECKUX BBIKJIIOYATEIICH: 3aIUTA OT IEpErpysa, CEICKTUBHAs
TOKOBasl OTCEUKa, MTHOBEHHAs TOKOBas oTceuka. TumoBkle 3amuTHEIe BTX AB.
Br10op BeikitouaTeneil. Beibop ycraBok AB [u1s 3a1UThI 31€KTpOABUraTeIeH;
JTMHUM 1 IIMHHBIX COOPOK; 3alIUThl COOPHBIX IIMH TpaHC(HOpMaTOPHOU
nonctaniuu (TII). [Tonsitue TokoorpanuyeHus ¢ nmomorinbio AB. 3ammura ot
0HO(a3HBIX KOPOTKUX 3aMBbIKaHUH B AEKTPUUYECKON CeTH HanpsikeHueM 1o 1 kB.

5,6

CriexTp cuItoBoro 31ekTpoodopynoBanust komnanuu Schneider Electric
HarnpsbkeHueM Boile 1 kB. MukponpolieccopHbie YCTpOUCTBA PEJICHHOM 3allIUThI;
pene VIP 30, VIP 35, VIP 300; yctpoticTsa 3amutsl Sepam cepuit 10, 20, 40, 80;
X BOBMOXKHOCTH; BHJIbI IPUMEHSEMBIX 3alIUT. AHAJTUTHYECKHE METO/IbI pacuéTa
YCTPOWCTB 3aIIUTHI Sepam; METOANKA pacyéTa 00paTHO-3aBUCHMBIX BPEMsi-
TOKOBBIX XapaKTEPHUCTHUK.

7,8

Buel moBpekaeHu cruioBbix TpaHchopmaropoB. TpeOoBaHus, MPEABABISEMBIX K
3amuTam Tpanchopmaropos HanpsbkenueM 6—10/0,4 kB. Opranuzanus 3amuTsl
TpancdopmaropoB 6—10/0,4 kB; pacy€T yctaBok ux 3ammurhl; moctpoeHne BTX
3anuT. OCOOEHHOCTH PacYETOB U COITIacOBaHMs 00paTHO-3aBUCHUMBIX BTX
yCTPOMCTB 3auThl Sepam. [Ipumepsl pacuéra peneriHon 3aiIuThl
Tpanchopmaropos HanpspkenueMm 6—10/0,4 kB.

9,10,
11

OO6u1re TpeOoBaHus, MPEIbIBIEMbIE K 3aIIUTAM JIEKTPUUECKHUX CETEH.
/lnarpamma celeKTUBHOCTH BPEMEHHU cpalaTbiBaHus 3alIUThl. OpraHus3aius
3aIUThl HA Pa3HBIX CTYNEHSX AIEKTPUUECKUX ceTell HanpshkeHrueM 6—10 kB.
Pacuér ycTaBok 3a1uT: paauaibHON JTUHUY, nUuTaromnen onay TI1;
MarvCTpaJibHOM JIMHUM, TUTaronen Heckoibko TII; pagnansHON TMHUY,
nuTaronie PIT; BBOMHBIX B CeKIIMOHHOTO BRIKITIouarens PII; ocodennocTu
noctpoeHus u comacopanue BTX 3amur pasnsix cryneneit COC. Hanpasnenus
ONTUMHU3ALMH NTapaMeTpoB oOpaTHo-3aBUCUMBbIX BTX ycTpoiicTB 3amurtsl Sepam.
[ Tpumepsl pacuéra 3JeKTpUUECKUX ceTell HanpsbkeHneM 6—10 kB.

12,13

PacripeniesieHre TOKOB B KOHTYpe HYJIEBOM MocienoBaTebHOCTH pu O33.
TpeboBanus k 3ammurtam oT O33 B 3J€KTpUUECKUX CeTsIX HanpskeHuem 6—10-35
kB. YcrpoiictBo koHTponsa uzomsiuuu cetu 6—10-35 kB. Henanpasnennas TokoBas
3amuta ot O33. [IpuHIMIBI TOCTpOEHUS YCTPOHCTB 3amuThl oT 033
0TeYeCTBEHHOTO Mpoun3BoacTBa 1 kommanuu Schneider Electric.

14, 15

[ToBpexxaeHusI U HEHOPMAJIbHBIE PEKUMBI PA0OTHI KOHAEHCATOpOB. OpraHu3aius
3aIUTHI KOHIEHCATOPHBIX YCTAHOBOK U CHJIOBBIX PE30HAHCHBIX (PUIBTPOB. Pacuér
YCTaBOK 3aIIUThl KOHJIEHCATOPHBIX YCTAHOBOK HanpsikeHneM 10 kB u
HanpsokeHrueMm 380 B. HeHopmaiibHbIe pekrMbl paOOThI U BUJIBI TOBPEKICHUM
priekTpoaBurareneid. Opranu3anus 3alUThl aCUHXPOHHBIX U CUHXPOHHBIX
nBUTaTENIe HanpshkeHueM Boitie 1 kB u aBurareneit Hanpsbkenuem 1o 1 kB.
MeTonuka pacuéra 3alMThl AEKTpoABUrareneil. HeHopManbHbIE peKUMBbI
pabOThI ¥ BUABI IOBpexaeHnA. OpraHu3aius 3aliThl © METOUKa e€ pacuéra.

16,17,

ABTOMaTH4Y€CKOE€ MOBTOPHOE BKJIIOUEHHE. ABTOMATUYECKUI BBOJI pE3€pBa.




18

ABTOMaTHYECKasi YaCTOTHAs pa3rpy3Kka. ABTOMAaTHUYECKOE PETYIMPOBAHHE
HanpsHKeHHS. ABTOMaTHYECKOE PEeryTMpOBaHUE PEAaKTUBHOW MOITHOCTH. O01mas
OpraHu3aIys IPOTUBOABAPUITHON aBTOMATHKU HA PA3JIUYHBIX YPOBHSIX CUCTEMBI
hiekTpocHaOkeHus HanpsikeHueM 220—110-35-10-6-0,4 kB. JIucnetaepckoe
yrpaBiieHue 000pyaoBaHHEM ToAcTaHIMi HanpspbkeHuem 110-220 kB u
pacnpenenuTebHbIMU CETAMU HanpsikeHuem 10 kB.

19, 20

10

OO61as opranu3anys NPOTUBOABAPUIHON aBTOMATUKU Ha Pa3INYHBIX YPOBHAX
CHCTEMBI AIeKTpocHabxenus HanpspkenueM 220—-110-35-10-6-0,4 kB.
Jlucnieruepckoe ynpasieHre o00pyaoBaHHEM NOACTaHIMN HanpsbkeHuem 110-220

kB 1 pacnpenenuTenbHbIMU ceTsIMU HanpsbkeHuem 10 kB.

5.2. lIlpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne
3aHATHSA

Ne
paszzena

Haunmenopanue uimm KpaTKOC COACPIKAHUC MPAKTUYCCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

[ [pUHIIMTIBI TOCTPOEHUS SIEKTPUIECKUX ceTel HanpsbkeHueM 0,38—6—10-35—
110-220 xB. O6o0mieHHas cxema 31eKTPOCHAOKEHHS TPOMBIIIJICHHOTO
MIPEPUITHS WU IEKTPOCETEBOTO NMPEANPUATHS: MUTaomue Bo3ayHbie (BJI) u
kaOenbHble (KJI) nuaun Hanpsokenunem 35—-110-220 kB; noacrannuu (I1C)
HarnpstkeHuem 35—110-220/35/6—10 kB; pactipenenuTeabHbIe CETH HAMPSHKEHUEM
6-10 kB c BBICOKOBOJIETHBIMU paclpeeauTeabHbIMu TyHKTamu (PI1);
Tpancdopmaropusie noactanuu (TII) nanpsokeruem 6—10/0,4 kB;
HU3KOBOJIBTHBIE paclpeeuTeabHble ceTH HanpsbkeHneM 380 B. OquHouHast
paauanbHas JIMHUS; ABOMHAS paJnalibHas JUHUS; OIHO- U IByXCTYyII€HYAThIE
paauaibHbIE CXEMbI; PA30MKHYTHIE U 3aMKHYTbHIE MIETIIEBBIE CXEMbI; OIMHOYHbBIC U
NIBOMHBIE (BYXJIy4E€BbIE€) MATUCTPAILHBIE CXEMBI; CXEMBI C PE3epBHBIMU
MCTOYHMKAMU NUTaHusl. O003HAUEHHUS PIIEMEHTOB CUCTEMBI AIIEKTPOCHAOKEHUS Ha
cxeMax. PexxuMbl HEUTpaiu dlIeKTpuueckux ceteil. Kpurepun BeiOopa pexuma
HeHTpanu neKkTpudeckux ceTeid. I1aTh cnocoboB 3a3eMiIeHUs] HEUTPAU: CETh C
M30JIMPOBAHHON HENTPAJIbIO; CETh C KOMIIEHCUPOBAHHOW HEUTPasbIO; 3a3€MJICHUE
HENTpPaJIi 4epe3 BHICOKOOMHOE AKTUBHOE CONPOTUBIIEHHUE; CETh C IITYXO
3a3eMJICHHON HEHTpaIbIO; CeTh ¢ A (HEKTUBHO 3a36MIICHHOM HEUTPAJIBIO.

KOHCTpYKTHBHOE MCTIOJHEHUE NIPEIOXpaHuTENel HanpskeHneM 10 1 kB u Belie
1 kB oTeyecTBEHHOTO MPOU3BOACTBA: IPUHIIMIT PAOOTHI; BPEMS-TOKOBBIE
XapaKTepUCTUKH; pa3Opoc cpabaTeiBaHus mpenoxpanureneil. [Ipenoxpanurenn
komnanuu Schneider Electric, monsiTie orpanndeHus npepoxpanutenem toka K3,
TOKOOTPAaHMUYMBAIOLIUE XapaKTePUCTUKU. [[pUHIIUT MOCTPOEHHUS 3aIIUTHI
HIIEKTPUUYECKUX CeTeH: MaKCUMaJIbHO JIOMYyCTUMBIHN Tok eMeHToB COC (kabens,
ITUHUY, TpaHC(popMaTopa); MaKCUMAaJIbHBIN TOK Harpy3Ku; TOKOBbIE IEPETPY3KH;
[TPUHLINII 3aIUTHI OT TOKOBBIX MEPErPy30K C MOMOLIBIO 3alIUTHBIX aIllllapaToB
(TpemoxpaHUTENEeH U aBTOMAaTHUECKUX BBIKITIOUATENIEH ). 3auTa TUIaBKUMH
MpeIOXPaHUTENIIMU: BpeMs-ToKoBbIe xapakTepuctuku (BTX); yciaoBus BeiGopa
[JIaBKHUX BCTaBOK; MPOBEPKA CEIEKTUBHOCTH. MeToAMKa MOCTPOEHUS BpeEMSI-
TOKOBBIX XapaKTEPUCTHUK IJIABKUX BCTABOK 110 KaTaJIOKHBIM JJTaHHBIM C yU4ETOM
pazbpoca moBpemeHu cpabareiBanusi. OCHOBHBIE THIIBI TPEIOXPAHUTEIIEH, X
KOHCTPYKIIMH, 00JIACTH MpUMEHEHHs. BbIOOp MmiiaBKOi BCTaBKH JUISL 3aL[UTHI:
JTUHUH; OTHOTO U IPYMIIbI 3JIEKTPOABUTaTeNIel; MPOBEPKa CEIIEKTUBHOCTU
[10CJIEOBATEBHO BKIIIOUEHHBIX [IPEIOXPAHNUTENEH; TPOBEPKA YYBCTBUTEIBHOCTH
[JIaBKHUX BCTaBOK. TOKOOTPaHMYMBAIOIIAsl CIOCOOHOCTD IJIaBKUX
peoxpanuresneil. KoHCTpyKTHUBHOE BBINIOTHEHHE TUIABKUX MPENOXPaHUTENEN
HarnpspkeHueM 10 | kB u 6-10 xB.

3,4

KoMMyTaIlimoHHBIE ¥ 3aIIUTHBIE anmaparbl Hanpspkernem 10 1 kB
OTEUeCTBEHHOTO Mpou3BoACcTBa U komnanuu Schneider Electric. Tepmunsl u

OCHOBHBIE OTIPEICIICHHUSI, UCTIOJIH3yEMbI€ B POCCUHCKOM M 3apyOe)KHOU JTUTEPATYPE




VTS OTIICAHHSI XapaKTEPUCTHK aBTOMATUYCCKUX BBIKIIIOYATEIICH U APYTUX 3aIIIUT.
CrpykTypa cuctemsl deKTpocHadxeHns. OCHOBHbIE (PYHKIIMU U Ha3HAUYCHUE
HU3KOBOJIBTHOH pacipeeIuTeIbHON anmnapaTypsl. ABTOMaTHYeCKUe
BhIKITFOUaTesin komnanuu Schneider Electric: Tpu tumorabaputa AB — Acti 9,
Compact, Masterpact; ocHOBHbIE XapakTepucTuku AB; Tokoorpannuenue AB.
MukporpoiieccopHbie (I POBBIC) pacenUTeNH I BeIKItodareneir Compact u
Masterpact. ABromarnueckue Boikitouarenu (AB) oTeuecTBEeHHOTO MPOU3BOACTBA!
TETUIOBOM paclenuTeNb; SJEKTPOMArHUTHBIN pacleNUTeNb; HE3aBUCUMBII
pacIenuTeNh; YIEKTPOHHBIN pacIeNMUTeh; 0000IIEHHBIE BPEMSI-TOKOBBIC
XapaKTEPUCTHKH; XapakTepucTuku cpabareiBanus B, C, D. luddepennnanbupie
BBIKJTIOUATENId. TUITOBBIE BPEMSI-TOKOBBIE XaPaKTEPUCTUKHA OTCUECTBEHHBIX AB 1
kommnanuu Schneider Electric. MeToauka mocTpoeHus: peaibHOU BpeMsI-TOKOBOM
XapakTepUCTUKU AB 0TeuecTBEHHOTO U 3apy0eKHOTO IPOU3BOACTBA.
MukporpoiieccopHble (ITU(PPOBBIC) PACIICTTUTENH, YCTAaHABIUBAEMBIC B
ABTOMATUYECKHUE BBIKITIOYATETU. Pacu€T 3alIUThI AJIEKTPOABUTATENS C TTIOMOIIBIO
aBToMaTU4eckux Boikitouareneid BA47-29 u Compact . Pacuér 3aniuThl JIMHUH,
nutatomieit PITH, ¢ nomomipio aBromarnyeckoro Beikiatouarenss Compact . 3amura
0T 0JHO(a3HBIX 3aMBbIKaHHUI Ha 3eMJIt0. [[pUHIIUTIBI TOCTPOEHUS 3aIUTHI OT
ofHO(a3HBIX 3aMBIKAaHHUI Ha 3eMJTI0. YCTPOMCTBA 3aIIMTHOTO OTKIIOYEeHUs. Pacuér
3aIMThl aBTOMAaTHYECKUMH BBIKITIOUATEISIMHU TpaHC(HOPMATOPHOM MOACTaHLIUN
HanpsokeHueM 6—10/0,4 kB. Cxembl pacrpeneuTensHOro yCTpoicTBa
HanpsokeHueM 0,4 kB TII. Opranuzanus 3anmuTel co ctoponsl HH
TpaHCcHOPMATOPHOI MOICTAHIIMU: OCHOBHBIE YCIIOBUS BEIOOPA BBOAHBIX U
CEKIIMOHHOTO BBIKJIIOYATENEH; CEJIEKTUBHOCTD MO TOKY U BPEMEHHU MEXIY
3alUTHBIMU amfapaTaMyu OTXOSIINX JIMHUN ¥ CEKITMOHHBIM U BBOJHBIMU
BBIKJTIOUATENIIMU; OTPAaHNYEHHS, HaK/IaIbIBaeMble Ha BBIOOP 3alIUTHBIX
xapakTepucTUK AB; pacd€T XxapaKTepUCTHK pacLenuTeNIel BBOIHBIX U
CeKIIMOHHOTrO AB.

CriekTp siueeK pacnpenenuTeabHbIX yeTpolicTB koMmnanuu Schneider Electric
HanpsokeHueM 6—10 kB: MoHOOok RM6; staetiku SM6, NEXIMA, Mcset.
KoMMyTanmoHHOE U 3alllUTHOE 000pY/I0BaHKE, yCTAHABIMBAEMOE B slUeHKax:
BBIKJIIOUATENIN HATPY3KU C IPEAOXPAHUTENSIMHU, BAKyYMHBIE U 3JIETa30BbIE
BBIKJTIOUATENM. 3aluTa TpaHc(hOopMaToOpOB IUIaBKUMU IpeJoXpaHuTensiMu. Bpems
TOKOBBIE XapaKTEPUCTHKH MpeaoxpanuTeneid. O030p CyIIeCTBYIOMUX CXeM
VICTIOJIHEHMS 3alUT JJIEKTPUUYECKON ceTn HanpspkeHuem 6—10 kB:
IIEKTPOMEXAHUUYECKHE U CTAaTUUECKHE PEIIE; 3alUTBhI, IOIyYarolIie MUTaHue Ha
[MOCTOSSHHOM U TIEpEMEHHOM ONepaTUBHOM TOKe. MUKpOIpolieccopHas 3aiuTa Ha
ocHoBe yctpoiictB kommanuu Schneider Electric: pene VIP 30, VIP 35, VIP 300;
BU/IbI 3AILIUT, peaJTU3yeMbIX B 9THX 3aIUTaX; BPEMs-TOKOBbIE XapaKTEPUCTUKH;
ycTpoiicTBa 3amuThl Sepam cepuit 10, 20, 40, 80, nx XapaKTepUCTHKH,
BO3MOKHOCTH, 0071aCTH MPUMEHEHU. AHAIUTHYECKHUE METOAbI pacuéra
YCTPOMCTB 3aIUTHl Sepam; METOANKA pacuéTa 00paTHO-3aBUCUMBIX BpeMsi-
TOKOBBIX XapakTepucTUK. OCOOEHHOCTH pacu€ToB U COINIaCOBaHUs 0OpaTHO-
3aBucuMbIX BTX ycTpoiicTs 3ammrhl Sepam.

6,7

Bubl HOBpekaeHNH 1 0COObIE peXKUMBbI paOOThI: NEPerpy3Ku; BHYTPEHHHUE U
BHELIHHUE NTOBPEXKICHUS TpaHC(HOPMATOPOB; BKIIOUEHUE TpaHC(hopMaTopa 1noj
HanpspkeHue. Opranusanus 3aimThl Tpanchopmaropos HanpsikeHuem 6—10/0,4
kB: 3amuTa oT neperpysku; celeKTUBHAs TOKOBAsi OTCEYKa; MTHOBEHHAsl TOKOBAs
OTCEUKa; OLIEHKA YyBCTBUTEIBHOCTH PacCMaTpUBaeMbIX 3allUT; COIIACOBaHHE
3aImuT Tpancopmaropa, yCTaHOBIEHHBIX Ha cTopoHe BH, ¢ 3amuramu,
ycraHoBieHHbIMH Ha ctopoHe HH. ["azoBast 3auura; quddepennmanbHas 3aiumra
oT TokoB oaHo(a3zHoro K3 Ha cropone HH; koHTpob TEeMnepaTypbl H30ISUUHN U
TOKOBAsl 3allUTa OT IIEpErpeBa.

89

dopMupoBaHHe AHATPAMMBbI CEJICKTUBHOCTH BPEMEHH CpaOaThIBAHUS 3allIUThI HA
Pa3HBIX YPOBHSX CUCTEMBI 3JIeKTpocHaOkeHus HanpshkeHueM 0,38—6—10-35-110—

220 xB. 3amura nuHUi, nuTaroniei TpaHchOpMaTOPHYIO MOJACTAHITHIO




HanpspkenueMm 6—10/0,4 kB. OcoOeHHOCTH MOCTPOSHHS 3aLTUThI TUHUN TIPU
OTCYTCTBUH WJIM HAJIMYHMHM 3alUTHI tepe] Tpancpopmaropamu TII; ocobennocTn
BBIITOJIHEHHSI MTHOBEHHOM TOKOBOHM OTCEYKH. BpeMs-TOKOBBbIE XapaKTEPUCTUKH
NIByXCTYIIEHUATOM 3aIlUThI JIUHUM, uTaromied TI1. 3amuTel, BITOIHIEMbIE Ha
BBICOKOBOJIBTHOM pacIpeesIUTENbHOM MyHKTe HanpskeHrueMm 6—10 kB Ha
CEKIIMOHHOM M BBOJHBIX BBIKIIIOYATEISIX. 3aIUTa PAJUAIBHOMN JIMHUH, TUTAIOIIEN
BBICOKOBOJIBTHBIIM pacnpeesIuTeNbHbIN MyHKT HanpskeHueMm 6—10 kB. Bausaue
BBICOKOBOJIBTHBIX 2JIEKTPOIIPHUEMHHUKOB Ha BEIOOP ITapaMETPOB 3aLUTHI IMHHH.
3amuTa MEKTPUIECKUX CETEH C MOMOIIBIO YCTPOICTB Sepam KOMIIaHUH
Schneider Electric.

10, 11

Kputepuu BbiOOpa peskxrMa HeNTpaiu 3aekTpuueckux ceteil. [1a91e cnoco6os
3a3€MJIEHHS HEUTPAJIU: CETh C U30JIMPOBAHHON HEUTPAJIbIO; CETH C
KOMITEHCHPOBAaHHOM HEHTpaJIblo; 3a3eMJICHIE HEUTpaJld Yepe3 BHICOKOOMHOE
AKTUBHOE COIIPOTHUBIIEHUE; CETh C IIIYyXO 3a3€MIIEHHOM HEUTPaJIbIO; CETh C

A PEeKTUBHO 3a3eMIICHHOW HEUTPaJbIO. 3aluTa OT 0HO(ha3HBIX 3aMBIKAHUIN HA
3EMJIIO B IEKTPUYECKUX CeTAX HanpsbkeHueM 6—10-35 kB: pacnpenenenne Tokos
B KOHTYp€ HYJIEBON MOCIIEA0BATEILHOCTH 3JEKTPUUECKOM CETH C pa3IuIHbIMU
peXKMMaMH HENTpaIn; METOAMKA pacueTa TokoB O33; HeceleKTUBHAs U
cenekThBHas 3amura ot O33; TpaHchopMaTopbl HAMIPSHKEHUS U TpaHC()OPMaTOPhI
TOKa HYJIEBOM ITOCIIE0BATENBHOCTH; YCTPOMCTBO KOHTPOJIS U30IISALUN
PIEKTPUYECKHUX ceTel HamnpsbkeHnem 6—10-35 kB; cenekTuBHBIE 3aIUThI OT
ofHO(a3HBIX 3aMbIKAaHUI Ha 3€MJTIO C JIEHCTBHEM Ha CUTHAJ U Ha OTKJIIOUEHUE
MOBPEKICHHOMN JIMHUU, O0JIaCTH MPUMEHEHUS 3TUX 3allIUT; JeHCTBHS IepcoHana
npu onpenenenun npucoenunenus ¢ O33. TpéxrpancpopmaTopHblid GUIBTP
TOKOB HYJICBOM IMOCIIEA0BATEILHOCTH; OTHOTPAHC(HOPMATOPHBIN (GUIBTP TOKOB
HYJEBOI mociieoBareabHOCTH. Bupsl Tpexdazubix Hanpsoxenus; HTMU, HAMU,
HAMMUT. Bunp! HanpspkeHui, u3mepseMbix Tpexdazubivu TH.

12,13

3amnmTa KOHEHCATOPHBIX YCTAHOBOK M CHUJIOBBIX PE30HAHCHBIX (DUIIBTPOB.
[ToBpexxaeHus 1 HEHOPMAJIbHBIE PeXKUMBI PaOOTHI KOHAEHCaTOpoB. OpraHu3aus
3aIUTHl KOHJICHCATOPHBIX YCTAHOBOK U CUJIOBBIX PE30HAHCHBIX (priibTpoB. Pacuer
YCTaBOK 3alllUThl KOH/IEHCATOPHBIX YCTAHOBOK HamnpsikeHueM 10 kB u
HanpspkeHueM 380 B. 3amura snexrpoasurateneil. HeHopmanbHble pesKUMBbI
paboThI U BUABI OBPEXKACHUMN dIIEKTpoABUTaTeNneid. OpraHu3aius 3aiuuThl
ACHUHXPOHHBIX U CAHXPOHHBIX JBUraTeield Hanpsb>KeHUueM Boiiie 1 kB u
nBurarenei HampsbkeHueM 10 1 kB. Meronuka pacuera 3aliuThl
PIEKTPOABUTATENEH.

14, 15

ABTOMaTHUYECKOE MOBTOPHOE BKIIIOUEHHE. ABTOMAaTUYECKUI BBOJI pE3€pBa.
ABTOMaTHUYECKasi YaCTOTHAs pa3rpy3ka. ABTOMaTHUECKOE PeryIupoBaHue
HaIpsKeHUsI. ABTOMaTHYECKOE PETYIUPOBAHUE PEAKTUBHOM MoliHOCTH. O01ast
OpraHu3allys MPOTUBOABAPUIHOIN aBTOMATUKU Ha Pa3IMYHBIX YPOBHSAX CHCTEMBI
piekTpocHabxkeHus HanpsikeHuem 220-110-35-10-6-0,4 kB. Jlucnetuepckoe
yIpaBJICHHE 000pyA0BaHUEM TOACTaHIIuK HanpsukeHueMm 110-220 kB u
[pacrpeieuTeIbHBIMU CETIMU HanpsbkeHnem 10 kB.

16

10

OO1m1ast opraHu3anus MPOTUBOABAPUIHON aBTOMATHKH Ha PA3TUYHBIX YPOBHSX
CHUCTEMBI JIeKTpocHaOkeHus HanpspkenueM 220—110-35-10—-6-0,4 kB.
JlucrieTuepckoe ynpaBieHue 000pyaoBaHHEM MOACTAaHINH HanpsbkeHuem 110-220

KB 1 pacnpenenurenbHbIMU CETAMHU HanpsikeHuem 10 kB.

5.3. JIaboparopHbie padoThI

Ne
3aHATHA

No
paszena

HaumeHnoBaHue win KpaTkoe coiepskanue 1abopaTopHoOi paboThl

Koi-
BO
4acoB

4

VccnenoBanue paboThI pelie TOKa, HaNPsKEHMsI, BDEMEHU

5

HccnenoBanue pese ToKa ¢ OrPaHUYEHHO 3aBUCUMOM BBIIECPKKOW BPEMEHH.




MaxkcuMalibHasi TOKOBas 3al[UTa ¢ OFPAHUYEHHO 3aBUCUMON BBIIEPIKKOW BPEMEHU

3,4 6

MccnenoBanue pese ¢ OrpaHU4eHHO 3aBUCUMOM BBIIEPKKOM BPEMEHHU.
MakcuMasibHasi TOKOBAs 3aIINATA ¢ OTPAHUYEHHO 3aBUCUMON BBIJIEPIKKON BPEMEHU

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimmonaenne CPC

IMomsun CPC

Crnncox nureparypsl (¢ yKazaHUEM
pasesoB, IaB, CTPaHUIl) / CChIJIKA Ha

pecypc

Cemectp

Koi-
BO
acoB

IloaroTroBka K CEMHHapamMm

Epmios, A.M. Peneitnas 3amura u
ABTOMAaTHKAa B CHCTEMaX AJIEKTPOCHAOKEHUS:
yaeOHOoe mocobue K u3ydeHuto kypca / A.M.
EpuoB. — YensiOunck: M3naTenbekuii LeHTp
HOVYpI'Y, 2020. — 76 c. Paznen 2. Epios,
A.M. Peneitnas 3amura 1 aBTOMAaTHKA B
CUCTeMax dNeKTpocHaOkeHus. YacTs 1:
Tokr KOPOTKOTO 3aMBIKaHUs: yaeOHOE
nocobue / A.M. EpioB. — YUensOuHCK:
WN3narenscknii nentp OYpI'Y, 2011. — 168
c. Pasnensl 1-4. Epmios, A.M. Peneiinas
3aIUTa U aBTOMAaTHKA B CUCTEMaX
hriekTpocHabxkenus. YacTs 2: 3ammura
DIEKTPUYECKHUX CETEN HaIpshKeHHeM 10 1
kB: yue6HOe nocobue / A.M. Eprios. —
Uensiounck: M3narensckuii ientp FOYpl'Y,
2012. — 168 c. Paznenst 8 u 11.

7,75

IloaroTroBka K CEMHHapam

Epmios, A.M. Peneitnas 3amura u
ABTOMAaTHKa B CHCTEMaX AJIEKTPOCHAOKEHUS:
yuebHoe 1ocobue K n3yueHuro kypca / A.M.
Epmios. — Yensbunck: M3narenbckuii HeHTp
HOYpI'Y, 2020. — 76 c.. Pasnen 2. Epmios,
A.M. Peneitnas 3amura 1 aBTOMAaTHKA B
cUCTeMax dJeKTpocHaOkeHus. YacTs 1:
Tokr KOPOTKOTO 3aMBbIKaHUs: yueOHOe
noco6ue / A.M. Epuios. — YenstOuHck:
W3narensckuii nentp OYpl'Y, 2011. — 168
c. Paznenst 5 u 6. Epuios, A.M. Peneiinas
3allUTa U aBTOMAaTHKa B CUCTEMAX
hriekTpocHabxkenus. Yacte 3: 3ammura
DIIEKTPUYECKUX ceTel HanpskeHuem 6—10
kB: yue6HOe nocobue / A.M. Epios. —
Uensiounck: N3narensckuii ientp FOYpl'Y,
2013. - 168 c. Pazgensr 12-18.

14,5

CemectpoBas pabora

Epmos, A.M. Peneiinas 3amura u
aBTOMATHKA B CHUCTEMaX JJICKTPOCHAOKCHHS.
Uacth 3: 3amura 3JeKTpUYECKUX ceTen
Hanpspkenuem 6—10 kB: yuebHoe mocobue /
A.M. EpmioB. — Uensiounck: M3narenbckuii
uentp FOYpI'Y, 2013. — 168 c. Paznensr 12-
18.

36

CemecTpoBas pabota

Epmos, A.M. Peneiinas 3ammura u
aBTOMATHKA B CUCTEMAaX AJIEKTPOCHAOKECHHUS.
Uactp 1: TOkM KOPOTKOTO 3aMbIKaHMS:
yuebHoe nocobue / A.M. Epiios. —

12




Uensounck: M3narensckuit nentp FOYplL'Y,
2011. - 168 c. Paznen 4 Epmios, A.M.
Peneitnas 3amuTa 1 aBTOMaTHKa B CHCTEMax
hiekTpocHabkeHus. Yactp 2: 3ammura
QIIEKTPUUECKUX CETEN HampshKeHHeM 1o |
kB: yuebnoe mocodue / A.M. Epmios. —
Uensounck: M3narensckuit ieatp FOYplL'Y,
2012. - 168 c. Pasmensr 8 u 11.

Epmos, A.M. Peneitnas 3ammra B cucTeMax
HIIeKTpOoCcHaOXKeHus: yueOHoe mocodue no
mabopatopHbIM padotam / A.M. Epios,

[ToaroroBka K J1abopaTopHBIM paboTam

A.H. CagoBunkoB. — UenstOnHCK:
W3parensckuil nentp FOYpI'Y, 2013. - 56 c..
Bce pasnensl.
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6. DoHJ OLIEHOYHBIX CPEACTB 1JId IPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOI aTTecTAllUN

KonTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonokeHnem o 6aNIbHO-PEUTUHTOBOM CUCTEME OILICHUBAHUS PE3YJIbTATOB

y4eOHOH JeSITeIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabsusbie meponpusitus (KM)

Haspanue -
Ne | Ce- Bun Makc. THIBA-
KOHTPOJIBHOT'O Bec [Nopsinok HaurcneHus 6aIoB
KM|mectp| koHTpons MEpOTPHSTHS Oann eTcs B
[TA
KonTponpHbie
pa6oter: KP No 1. OLIEHKA «OTIIUYHO» — 5 0aIoB,
Pexumbl HelTpanu «xopoio» — 4 6aos,
AIIEKTPUYECKUX CETEH. «YIIOBIIETBOPUTEIHHO» — 3 OaIJIOB.
Tokn KOpOTKOTO [Ipy nosry4eHny OLEHKU
1 7 Texymuii | 3ambikanusi. KP Ne 2. 1 5 |«HEYLOBIETBOPUTEILHOY MM aeT
koHTponb |3amurta OC 10 1 kB ¢ OTCYTCTBHH CTYJICHTA HAa KOHTPOJIHHOU
MOMOIIIBIO TJIABKUX pabote oH noiyyaeT 0 6aIoB.
npenoxpanureneit. KP 3a BBINIOJTHEHHE KOHTPOJIBHOM pabOThI
Ne 3. 3ammra OC o 1 BO BpeMs KOHCYJIbTAllUU CTYJICHT
kB aBromMaruueckumMu MOET MOIY4UTh 5—3 0ajioB.
BBIKJTIOYATEIISIMU.
Tpu rpynmnsl 1a00paTOPHBIX padboT
OILICHUBAIOTCS 110 5 6aIIOB:
N 3a kauecTBeHHOE opopmiienue JIP
2 7 Texymuit 3amuTa 1 5 |maércs 1 Oam; 3aueT
KOHTPOJb | TaOOpaToOpHBIX padoT ’
3a 3amury JIP Ha «oTiimuHOY - 4
Oasna, Ha «xopomio» — 3 Gana, Ha
YIOBJIETBOPUTENLHO — 2 Oasa.
bonychl: 3a akTUBHOE ydyacTue B
pabote cemuHapa (JIOMOIHEHUS,
3 7 bonyc bonyc - | 10 |ydacTue B 0OCYXAECHUU U TP.) CTYACHT [3a4ET
MoxeT noiayuuts 0,5—1 6ant 3a oqHy
TEMY CEMHHAPCKUX 3aHATHIM.
4 7 [Ipome- Jauer _ | 100 [Ipy 0TBETE HA OLIEHKY «OTIIMYHO» sauer
JKYTOUYHAsI nonyqaet 85—100 Gamios.,




arTeCTranus

«xopoto» — 75-84 Gana,
«YIIOBJIETBOPUTEIEHO» — 60—74 Oana
(TIpH YCJIOBHH, YTO HA KaXK/IbIH BOIIPOC
TTOJDKEH OBITH MOTyYeH
VIOBJICTBOPUTEILHBIN OTBET).

Ecnu HeT mpaBWIILHOTO OTBETA HA
BOTIPOC MJIH CTYJICHT OTKa3bIBACTCS
OTBEYaTh HA OWJIET, TO OTBET
orieHuBaercs B () 6aios.

Texymui
KOHTPOJIb

KontposnbHeie
paboter: KP Ne 4,
3amura
TpaHchopMaTopoB 6—
10/0,4 xB. KP Ne 5.
3amura
ANEKTPUUECKUX CeTeH
HarpsbkeHueMm 6—10
kB. KP Ne 6. 3amura
0T 0THO(ha3HBIX
3aMbIKaHUH Ha 3eMJTIO.
KP Ne 7.3ammuta BK,
S, 9TY.KP 3 8.
[IpotuBoaBapuiiHas
aBromaruka COC.

KoHTpoJIbHBIE Pa0OTHI: OLIEHKA
COTIMYHO» — 5 OaIIOB, «Xopouo» — 4
0aJI0B, «YIOBIETBOPUTEIBHO» — 3
OasoB. [Ipu nonyyeHnn olieHKU
«HEYJIOBJIETBOPUTEIBHO» WU
OTCYTCTBHUH CTYy/IEHTa Ha KOHTPOJIHHOU
pabote oH noiydaet () 6amioB. 3a
BBITTOJTHEHHE KOHTPOJILHON pabOTHI BO
BpeMs KOHCYJIBTAllUU CTYAECHT MOXET
HOJy4YUTh 5—3 Oasos.

ODK3aMCH

Texyuui
KOHTPOJIb

CemecTpoBoe 3aaHue

45

CemectpoBas pabora. Coctout u3 10
pazznenoB: 3a pa3zaen Aaércs
MaKCUMAaJbHO 3-5 6amoB (B
3aBHUCHMOCTH OT CJIO)KHOCTH 3Tara).
3a nmpeacTaBIeHUE TOTOBOTO pa3zelna ¢
OTO3/JaHUEM Ha OJ-HY HEJEII0
caumMaetcs 10 % oreHku, Ha aBE
Henenu u 6onee — 20 %. 3a
HEKa4eCTBEHHOE BBIMIOJIHEHHE pa3jena
(HEecooTBeTCTBUE O(OPMIICHUS
TpeboBanusM ['OCT, HekauecTBEHHBIE
VT HETIOCJIEIOBATENIbHBIC PACUETHI 1
np.) MoxeT ObITh cHATO 10-20%
OLIEHKH. 3a HECAMOCTOSITENILHOE
BBINOJIHEHKE paszena — MuHyc 20 %
OT OLIEHKH pazfena. Beero no Bcem
paznenam C3 — 45 6amios.

OK3aMCH|

bonyc

bonyc

10

boHychl: 32 aKTUBHOE y4acTHE B
pabote cemuHapa (JOTOTHEHUS,
ydacTue B OOCYXJACHHUU U Tp.) CTyACHT
MoxeT nostyuutsb 0,5—1 6ami 3a ogHy
TEMYy CEMHHAPCKUX 3aHITHM.

OK3aMCH

IIpome-
JKyTOUHast
aTTecTanus

DOK3aMeH

100

[Ipu oTBETE HA OLIEHKY «OTIUYHO»
nony4aet 85—100 6aisioB, «XOpoIIO»
— 75—84 Ganna, «ymOBIECTBOPUTEIHLHOY
— 60—74 Ganna (pu yCcIOBUH, YTO HA
KaX/IbIii BOIIPOC JIOJKEH OBITh
MOJTyYeH yJOBJIECTBOPUTEIHHBIN OTBET).
Ecnu HeT npaBUIIBHOTO OTBETA Ha
BOIIPOC WJIM CTYJCHT OTKa3bIBaCTCA
OTBeYaTh Ha OWJIET, TO OTBET

oueHuBaercs B 0 0aJUIOB.

OK3aMCH|




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun

IIPOMEKYTOYHOMN IIpouenypa nposeneHus
aTTeCTalluH

Kpurepun
OLICHUBaHUs

3a4CT

[IpomexyTouHas arrecranus — 3a4et. Eciu ctyneHt npu padore Bo
BpeMsI CEMECTpa He CMOT Ha0paTh IOCTATOYHOE KOJUYECTBO
0aJII0B JUIsl MOJIyYEeHUS 3a4eTa, TO OH UMEET IIPaBO MPONUTH

BOIpOocaMu U eMy Aaércs Bpemsi 60 MUHYT AJi HOATOTOBKU. I
pe3ysbTaTaM TEKyIIero KoHTpodis (¢ kodddunuentom 0,6) mitoc

IPOMEXYTOUYHOMH arTecTanuu (¢ koapduuuentom 0,4) miroc
6onycsl (1. 2.4 u 1. 2.5 Tlonoxenust o bPC).

npoucaypy 3aucra. Ha sx3amene CTYACHT IOJIy4acT ouier ¢ ABYMsL B coorBeTCcTBHH C
.2.5,2.6

OI_IeHKa 3a 3a4€T 0 JUCHUILINHE MOXKET ObITh BEICTaBlIeHA 10  |[TonosxeHust

OK3aMCH

[IpomesxyTouHas arTecTanus — 3K3aMeH. Eciu CTyaeHT npu
paboTe BO BpeMsl ceMecTpa He CMOT HaOpaTh JOCTAaTOYHOE
KOJIMUYECTBO OAJUIOB /IS MIOJIyYEHHs] 9K3aMEeHa, TO OH UMEET IIPaBo
IIPOMTH MpoLeRypy dk3ameHa. Ha sk3aMeHe CTyneHT noiayyaeT

noArotoBku. OICHKA 32 YK3aMEH 0 TUCIUIUTHHE MOXKET ObITh
BBICTABJICHA 110 pe3yJIbTaTaM TEKYIIeTo KOHTPOJI (¢
ko3 unrentom 0,6) miroc MPOMEKYTOYHON arTecTanuu (c
ko3 dunmentom 0,4) mrroc 6onycHl (1. 2.4 u . 2.5 [lonoxeHus o
BPC).

N B coorBercTBUU C
OuieT ¢ 1ByMsl BopocaMu U emy fa€rcs BpeMsa 60 MUHYT Juis 1 2.5.2.6
.2.5,2.

[Tonmoxxennsa

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIIETCHIIUU €3yJbTaThl 00y4eHUs REnEGEaE

K-2 3HaeT: MeTozbl HACTPOMKY U pacueTa yCTaBOK Pa3IMUYHbIX THIIOB 3aLIUT B ARANARE
cUCTEMax AEKTPOCHAOKEHUS

K2 Ymeer: HactpauBare peneliHyro 3alUTy Ha pa3InuHbIX 00BEKTaxX TAANE
DIIEKTPOCHAOKCHHUS

K-> lmMeeT nmpakTU4eCKHii ONbIT: BBINONMHATE MpoBEpKY paboToCocoOHOCTH TANAR
pa3IMYHBIX peie
3naer: HaszHaueHue u 30HbI 1€MCTBUS PEJIEUHBIX 3aLIUT U aBTOMATUKH,

K-S Ha3HAYE€HUE YCTPOUCTB TEIEMEXaHUKHU, CPOKU MCIBITAaHUS 3aIUTHBIX AN
CPEICTB U MPUCIOCOOIEHUH, IPUMEHSIEMBbIX HA MOJCTAHIMUAX, BUIbI CBA3H,
YCTaHOBJICHHBIE Ha MOACTAHLUSAX, IPAaBUJIA 110JIb30BAHUS UM

Tunossble KOHTPOJIBHBIC 3aIaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecniedeHUue TUCIUIIIMHBI

IHeyaTHas yyeOHO-MeTOAUYECKAS JOKYMEHTALUS
@) OCHOBHAs TUmMepamypa:

1. Epmos, A. M. Peneitnas 3aniura 1 aBTOMaTluKa B CHCTEMAaxX
anekrpocHadxenus [Texct] Y. 1 Tokn KopOTKOro 3aMbIKaHMs yuel. mocooue no
crennasibHOCTH 140211 "OnexrpocHadxkenue" A. M. Epmios ; FOx.-Ypain. roc. yH-
T, Ka. Cuctemsl anexrpocnadxenus ; FOYpl'Y. - Uensbunck: U3narensckuii
Lentp FOYpI'Y, 2011. - 167, [1] c. un.




2.  Epmos, A. M. Peneitnas 3amura u aBTOMaTKa B CUCTEMAaX
anektpocHadxkenus [Texct] Y. 2 3amura aMeKTpUUecKuX CeTei HanpspKeHueM 1o 1
kB yue6. mocobue no cnennansuoctu 140211 "DnexrpocHadxkenue" A. M. Epiios ;
HOx.-VYpan. roc. yu-T, Kad. Cucremsr anekrpocHabxenus ; FOYpI'Y. - UensOunck:
M3parensckuii LHentp FOYpI'Y, 2012. - 167, [1] c. ui. 35eKTpOH. BepcHst

3. Epmos, A. M. Peneiinas 3amuTa 1 aBTOMaTuKa B CUCTEMax
anekrpocHadxenus [ Texct] Y. 3 3amura 3neKkTpUUecKux ceTeil HanpskeHueM 6-10
kB yue6. nocobue no Hanpasienuto 140400 "DnekrposHepreTuka u
anekTporexHuka" A. M. Epmios ; FOx.-VYpai. roc. yH-T, Kad. Cucremsi
anekrpocHadxenus ; FOYpl'Y. - YUensounck: U3narensckuii Hentp FOYpI'Y, 2013. -
160, [1] c. nn. anekTpoH. Bepcus

4. Amngpees, B. A. Penelinas 3aiura 1 aBTOMaTUKa CUCTEM
anekTpocHadxenus [ TexcT] yueb. st By30B 1O CHENUATBLHOCTH
"OnekTpocHabkeHue" HampapieHus "nekrposHepreruka’ B. A. Anapees. - U3,
5-e, ctep. - M.: Boicmias mkosna, 2007. - 639 c. ui.

0) OononHUmMeENbHASL IUMepPamypa:

1.  Epmos, A. M. Peneitnas 3ammura B cuctemMax 3J€KTpOCHAOKEHUS
[Texct] yue0. mocobue k mad. paboram A. M. Epmios, A. H. CagoBaukos ; FOx.-
VYpain. roc. yu-1, Kad. Cucremsl anekrpocHadkenus ; OYpl'Y. - UensOunck:
Nzparensckuii Lentp FOYpI'Y, 2013. - 55, [1] ¢. ui1. 3neKTpoH. Bepcus

2.  Epmos, A. M. Peneitnas 3amura 1 aBTOMaTluKa B CHCTEMAX
anekTpocHadxkenus [TexcT] yued. mocodbue k M3y4eHHIO Kypca 10 HalpaBJICHUIO
140400 "DnekrposnepreTuka u anekrporexuuka' A. M. Epmos ; FOx.-Ypair. roc.
yH-T, Kad. Cucremsl anexrpocHadxenus ; FOYpI'Y. - Uensounck: M3narenbckuit
Hentp FOVYpI'Y, 2013. - 75, [1] c. Ui1. 3IEKTPOH. BEpCUs

3. Epmos, A. M. Peneiinas 3amura 1 aBTOMaTriKa B CUCTEMAaX
anekTpocHadkeHus [Tekct] Y. 4 3amura 21eKTpUUSCKUX ceTel U
AIIEKTPOYCTaHOBOK HampsikeHuem 6-10-110-220 kB y4de6. mocobue mo
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http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000515770

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO O0ECIICUEHMS:

Her
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8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUITHHbI
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() ]




