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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

(dhopmupoBaHHe TPO(HECCHOHATBHBIX KOMIIETEHIINI B 00JIaCTH pENICHHOM 3alIUTHl U aBTOMAaTHKH YCTPOUCTB CUCTEM
9NEKTPOCHAOKEHHUS TATOBBIX M HETSTOBBIX MOTpeOuTENei

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Iuxn (pasgen) OII: | F1.B.10

3. KOMIIETEHIIHX OBYYAIOIET'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUITJINHBI

(MOJILYJIST)

[1K-4 CriocobeH mpoeKTHPOBATh U aHAIN3UPOBATh PAOOTY YCTPOICTB peNIeHHOI 3aINUTHl U aBTOMATHKH ICKTPHIECKUX CETeH U
CHCTEMBI AIIEKTPOCHAOKEHUS

[1K-4.1 TIpoekTHpyeT CHCTEMBI peNIeHHOI 3aINTHl 1 ABTOMATHKH YCTPOUCTB IIEKTPOCHAOKEHHS M MICKTPHICCKUX CETEH,
PacCUUTHIBAET YCTAHOBKH, YUTAET U COCTABISIET CXEMBI

ITK-4.2 AHanm3upyeT cxeMbl B paboTy yCTPOHCTB pesIeHHOH 3aIuThl 1 aBTOMATHKH

B pe3yabTaTe ocBOeHUS AUCHHUILTHHBI (MOTYJIsI) 00y4YAOIIHICH TOKEH

3.1

3HaTh:

3.1.1

BUJIBI peJie; IPUHITHII ASHCTBHS IEKTPOMEXaHHIECKUX Pelie U MUKPOIIPOLIECCOPHBIX OIOKOB 3alUTHI; JATUHKHU;
H3MEpHTENBHBIC TPAaHC(HOPMATOPBI; BUABI KOPOTKUX 3aMBIKAHUIT; TPHHIUITEI PAOOTHI MHUKPOIIPOLIECCOPHBIX U PENCHHBIX
CHCTEM 3aIllUT, YCTPOHCTB aBTOMAaTHKH; CXEMHBIE PEIICHHMS 3alUThl; BUBI 3aIIHUT IT0 TOKY U 10 HANPSHKEHHIO

3.2

YMmeTh:

3.2.1

pacCUUTHIBATH YCTABKU 3aIUTHI JIMHUN U (PUICPOB KOHTAKTHOM CETH, COCTABIIATh NPUHIUITHAIBHBIC U JIOTHYECKHE CXEMBI
3alIUThI; AaHAJTTU3UPOBATH CXCMbI peneﬁHofx’I 3alIUThI; HACTpanUBaThb U O6CJ‘[y)KI/IBaTL peie; onpeaAcisATh MOKAa3aTCIIn pa6OTLI
peneiHo 3aIuThI

3.3

Buaanern:

33.1

MCTOAUKAaMH pacucTa u BI)I60pa CHUCTEM 3alIHUThI (bHI[epOB KOHTaKTHOMU CCTH, TpaHC(I)OpMaTOpOB W JIMHUH
QJICKTpOIEpeaad; METOAUKAMHN pacu€Ta TOKOB KOPOTKOI'O 3aMbIKaHUA U OIPEACICHUSA 30H HeﬁCTBHH 3aluT

4. CTPYKTYPA U COJEPKAHUE M CLHUILINHBI (MOIYJIST)

Kon HaumeHoBaHue pa3je/ioB U TeM /BUJ 3aHATUS/ Cemectp | Yacos | IIpumeuyanue
3aHATHA / Kypce
Pazges 1. OcHOBHbIE IOHSATHS H ONpeIeIeHNs PesleifHoil 3aIuThI
1.1 Pernetinas 3anmmra u aBTomMatrka. OCHOBHBIC TIOHATHS U TpeOoBanus /JIek/ 5 1
1.2 Buzb! aBapuiiHBIX CHTyanuil u HapymeHuit paboTsl s3HEprocuctem /Cp/ 5 6
1.3 Pernte. Buspl, Ha3HaYeHUE W PUHIMI paOboThI /JIek/ 5 1
1.4 Jarauku u npeoOdpa3oBaTes KOHTPOIbHO-U3MEPUTENbHBIX cucTeM /JIex/ 5 1
1.5 UzmepurensHbie TpaHchopMaTopsl. CXeMBbI OIKITIOUYCHHS U YCIOBUS 5 6
paboter /Cp/
1.6 Perne Toka PT-40 /J1a6/ 5 2 IpakTryeckas
MOATOTOBKA
1.7 Pene Bpemenu PB100 /Cp/ 5 6
1.8 Pene MmakcumanbHOro Toka. Ha3HaueHHe, KOHCTPYKIMS, IPUHIUIT ACHCTBUS U 5 8
OCHOBHBIE XapakTepucTuku. /Cp/
1.9 Brnok mukponporeccopHoit 3amutsr BMP3 /Cp/ 5 8
Paznen 2. Cxembl pesieiiHOM 3alIUTHI
2.1 3amuTa aneKTpudeckux cerert /JIex/ 5 2
2.2 3amura ot 3aMbIKaHus Ha 3emiro /Cp/ 5 8
2.3 3amura Tpanchopmaropos /JIek/ 5 1
24 MopenmupoBaHre MaKCUMAJIBHOW TOKOBOH 3amuTsl /J1ad/ 5 2 IIpakTuueckas
MOATOTOBKA
2.5 MogenupoBanue quddepeHnnatbHoM 3amuThl Tpanchopmaropa /Cp/ 5 8
2.6 Mopnemuposarne ABPu AIIB /Cp/ 5 8




2.7 3ammra reHeparopos /Cp/ 5 8

2.8 3amura anekrpoasurareiei /Cp/ 5 8

2.9 Pacuer muddepennnansroit 3amuTe! Tpanchopmaropa /IIp/ 5 2 [IpakTnueckas

MOATOTOBKA

2.10 Pacyer MakcHMaJIbHBIX TOKOBBIX 3alIUT TpaHC(OpMaTOpa OT BHEIIHHX KOPOTKUX 5 2 IpakTryeckas
3ambikanuit /T1p/ TOITOTOBKA

2.11 PacueT TOKOBO# 3amMTHI OT TIeperpy3ok /Cp/ 5 5

2.12 ABTOMaTHKa CUCTeM 31ekTpocHabxkenus - ABPu AIIB /Cp/ 5 6

2.13 PacueT MakcUManbHOM TOKOBOH HampaBJieHHOH 3amuThl /Cp/ 5 6
Pa3pnen 3. 3ammura TroBoii cetu

3.1 MuKkpornporieccopHbie 010K CHCTEMBI 3aruThl /Cp/ 5 4

3.2 3amuTa TAroBol ceTr epeMenHoro Toka 27.5kB /Jlex/ 5 1

33 3amuTa TSAroBOH ceTH epeMeHHoro Toka 2x25kB /Cp/ 5 4

34 3amuTa TATOBOM CETH IMOCTOSIHHOTO ToKa /JIex/ 5 1

3.5 Pacder TOKOB KOPOTKOTO 3aMBIKaHUS B TATOBOI cetn /Cp/ 5 4

3.6 PacueT 1 BBIOOp YCTaBOK OBICTPOACHCTBYIONIMX BhIKITIOUaTese /Cp/ 5 4
Paznen 4. CamocTosiTesibHasA padora

4.1 Ioxroroka k nekuusm /Cp/ 5 4

4.2 ITonroroBka k JtabopaTopHbIM padotam /Cp/ 5 4

43 INoxroroBka k npakTHueckuM 3aHsTusm /Cp/ 5 4

4.4 Beinonnenue KypcoBoit pabotsl /Cp/ 5 35 IIpakTuveckas

ITOATOTOBKA

Pa3nen 5. KoHTakTHbIE Yachl Ha aTTeCTAIUI0

5.1 Ox3ameHn /KD/ 5 2.3

5.2 3amura KypcoBoid padotsl /KA/ 5 1

5. OHEHOYHBIE MATEPUAJIbI

OHeHO‘{HLIe MaTcpuabl I MPOBEACHUA HpOMe)KyI‘O‘IHOﬁ aTTeCTalun o6yqa}omnxc,q NPUBECACHBI B IIPUIIOKCHUHU K

paboueii mporpaMMe TUCTIUTUTAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS M0 AUCHUILIHHE (MOMYINIO), BUIBI 3aaHUH, KPHTEPHUH X OLICHUBAHHUSA,

pacmpeneneHye 6auioB M0 BUAAM TEKYLIET0 KOHTPONIs pa3pabaThIBaOTCs MpenoaBaTeNieM JUCIUIUINHEI C YUETOM ee CrielU(DUKY U
JIOBOJSITCSI 10 CBEZICHNUSI 00yJaIOIIUXCS HA IEPBOM y4eOHOM 3aHATHH.

paboTsI
3UOC.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MPENoaBarTeieM IUCIUILUTIHB (MOJYIIS) B paMKaX KOHTaKTHOH
U CaMOCTOSITEIbHOMN paboThl 00yuarommxcs. s pUKCHPOBAHUS PE3yAbTATOB TEKYILETO KOHTPOIISI MOXKET HCIIOIB30BATHCS

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi Jinteparypa




6.1.1. OcHoBHas THUTEpaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, FOJ
JI1.1 |EpmoB A. M. Peneitnas 3amuTa B cuCTeMax 3JIEKTPOCHA0KEHUS ,2024 https://e.lanbook.com/bg
HarpspxeHueM 0,38-110 kB: yaeOHoe mocobue
JI1.2 | ITunuykos I1. C. Peneitnas 3amuTa cucteM anekTpocHaOxeHus. TokoBbIe , 2023 https://e.lanbook.com/bg

3amUTHL: yaeOHoe mocobue

6.2 UndopmannoHHbIe TEXHOJIOTHH, HCIIOJb3yeMble MPH 0CYIIEeCTBICHHH 00Pa30BaTeJIbHOI0 MPoIecca Mo TUCIHUTIIHHE

(Mony.10)

6.2.1 IlepeyeHb JINLIEH3UOHHOTO M CBOOOTHO PACTIPOCTPAHAEMOr0 MPOrPaAMMHOI0 o0ecneyeHust

6.2.1.1

Microsoft Office

6.2.1.2

Microsoft Visio

6.2.1.3

Kommnac

6.2.2 Ilepeuyenb npodeccoHAIBHBIX 023 JaHHBIX 1 HHQOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

IpodeccnonanpHble Oa3bl TaHHBIX:

6222

DHepreTrdyeckoe 000pyIOBaHUE U CPEACTBA aBTOMaTu3auu: http://www.nfenergo.ru/rus.html

6.2.2.3

baza nganneix CPEJJCTBA 1 CUCTEMbI ABTOMATU3ALNMU: https://www.rtsoft.ru

6.2.2.4

WH}opMaIrionHbIe CIIPaBOYHBIE CHCTEMBI:

6.2.2.5

HNudopmarnmonHo-mpaBoBoii moptai ['apanT http://www.garant.ru

6.2.2.6

WudopmarmionHo cripaBodHas cucreMa KorcymeranT mumoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VYaeOHble ayAUTOPHUN AJIS IPOBEACHUS 3aHATHI JEKIMOHHOTO TUIA, YKOMIUIEKTOBAaHHbIE CIIEIIMATM3UPOBAHHON MeOeNbIo
U TEXHUYECKUMH CPEICTBAMH O0YUYCHUS: MYJIbTHMEIUITHOE 000pyA0BaHHE IS IPEIOCTaBICHHS yaeOHOI nH(popMaIim
OOJIBIIION ayTUTOPHHN H/WITH 3BYKOYCHITHBAOIIee 000pyaoBaHIe (CTAMOHAPHOE WM TIEPEHOCHOE).

72

VYueOHble ayTUTOPUH JUTS IPOBEICHNUS IPAKTHUECKUX 3aHATHH, TPYNIIOBBIX 1 HHANBHIYAIBHBIX KOHCYJIBTAINH, TEKYIEr0
KOHTPOIIS ¥ IPOMEKYTOIHOH aTTEeCTAINH, YKOMIUICKTOBAHHbIE CIICIIHATN3NPOBAHHON MEOEIbI0 M TEXHUIECKIMU
cpeacTBaMHU 00ydeHHUS: MyIbTHMeAUITHOE 000pyJOBaHHE H/HIH 3BYKOYCHIMBAIOIee 000pyIOBaHKE (CTAI[HOHAPHOE HITH
IIEPEHOCHOE)

7.3

[TomereHust U1 CAMOCTOATENLHON paboThl, OCHALIIEHHBIE KOMIIBIOTEPHOH TEXHUKON ¢ BO3MOXKHOCTBIO MOAKIIIOYESHHUS K
cetr "MHTepHET" M 00CCTIeUeHUEM JIOCTYIIA B SJIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHTETA.

7.4

Tlomemenus ais XpaHCHUS U HpO(bI/IJ'IaKTI/I‘leCKOFO O6CJ'Iy)KI/IBaHI/I$I yqeGHoro 060pyZ[OBaHI/IH

7.5

Jlabopatopun, ocHalleHHbIE CTIEHUAILHBIM JIAOOpaTOpHBIM 000pyAoBaHueM: TabopaTtopHblil creHn "Peneiinas 3amura u
aBTOMAaTH3aIMs JJICKTPOIHEPTEeTHUECKUX chcTeM"; Habop pene

7.6

Tlomemenus ais KYpPCOBOI'O IIPOCKTUPOBAHU A / BBITIOJTHEHHMSI KYpCOBBIX pa60T, YKOMIUICKTOBAHHBIC CHCL[PIa.HI/ISHpOBaHHOﬁ
MeOCIbI0 U TEXHUYECKUMHU CpeacTBaMu O6y‘I€HI/I$[ (CTaI.lI/IOHapHBIMI/I I HepCHOCHLIMI/I).




[Tpunoxenue
K paboueil mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOYJIIO)

Peneiinag 3amura

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

HanpaBneHHe IIOArOTOBKH / CIICOHUAJIBHOCTD

23.05.05 CucremMbl o0ecnieueH s IBUKEHHUS MM0E310B

(k00 u Haumenogawue)

Hamnpasnennocts (mpoduiis)/crienuanu3arus

DJIEKTPOCHA0KEHHE KeJIe3HBIX 10pPor

(Haumenosanue)



oOy4eHus: 10
00pa3zoBaTeNbHON MPOTPAMMBI.

1. HosicHuTEALHAA 3AMHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAllUd — OLNCHUBAHUC NPOMCKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

JIHCLHUIUIHHE,

O6€CH€‘II/IBaIOH_II/IX JOCTHIKXCHHUC

INIAaHUPYEMBIX  PE3YJIBTAaTOB OCBOCHUA

DopMBI IPOMEKYTOUHOM aTTECTALUU:
axzamern — 9 cemecmp (ODO), 5 kypc (3PO)
kypcosas paboma — 9 cemecmp (0ODO), 5 kypc (3P0)

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOLIECCE OCBOCHUS THUCIUTUIMHBI

KOL[ 1 HAMMCHOBAHUC KOMIICTCHIINH

KOIL WHAWKATOpa JOCTUKCHUA KOMIICTCHIIUN

IIK-4: Cnocoben npoexmuposambs u
ananu3uposams pabomy ycmpoucme

1IK-4.1. Ilpoexmupyem cucmemsl peieliHoOU 3auumol U a6MOMAMUKU YCmpoucms
INEKMPOCHADICEHUS U INEKMPULECKUX cemell, pACCHUMbIBAmb YCMAGKY, YUMAams U

QﬂeKmp0CH616DfC6HM}l

Dpeneltoll 3auwumsl U aéMoMamuxu
NEKMPUYECKUX cemell U Cucmembl

cocmaeiAams Cxemol

asmomamuxku

TIK-4.2. Ananusupyem cxemvi u pabomy ycmpoucme peieiHou 3auumaol u

Pe?;y.]II)TaTI)I O6y‘ICHI/I$[ 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMHA

pe3yjibTaTaMu OCBOCHUA O6pa3OBaTeHBHOI71 IMporpaMmbl

Kox u HanMeHOBaHKE HHIUKATOPA PesynbraThl 00y4YeHUs 10 JUCHUILUINHE OueHouHbIE
JIOCTIKEHUS] KOMIIETCHITHH MaTepHAIIBI
IIK-4.1.  Ilpoexmupyem cucmemer | OOyqaromuiics  3HaeT: BUIBl  pEIE; MPUHLINIL neuctus | Tecr:
PpeneliHoll 3auumsl U asmoMAamuKy | IEKTPOMEXaHHYECKUX pelie ¥ MHUKPOIPOLIECCOPHBIX OJIOKOB 3amuThl; | 1-14
YCmpoucme 21eKmMpPOCHAOJCe s U | TaTIAKA; W3MEPHUTENbHBIE  TPaHC(POPMATOPHL, BHIAB  KOPOTKHX | Bompocsr:
2NEKMPUYECKUX cemeil, | 3aMBIKaHUI 1-48
paccuumoieamy ycmasku, yumame u | OOydarolUiics yMEeT: pacCUMTHIBATH YCTaBKMU 3allUThl JIMHUKA W | 3amaHus:
COCMaegisims cxembl (¢umepoB KOHTAKTHOW CETH, COCTABIATH MPUHIUIHAIBHEIC U JIorndeckue | 1-5
CXEMBI 3aIIHUTHI
OOyuarommiicss BIIAJIeeT: METOJUKAMH pacdeTa H BBIOOpa CHCTEM | 3aJaHus:
3amuThl  QUAEPOB KOHTAaKTHOW CeTH, TpaHchOpMaTopoB W JuHUI | 6-12
JJIEKTpoIiepeiay
IIK-4.2.  Ananusupyem cxemor u | OOyYalOUmUiics 3HACT: MPUHIMIIBI PA0OTBI MHKPOMPOIECCOPHBIX U | Tect:
pabomy  ycmpoticme — pelletiHoU | PEICHHBIX CHCTEM 3alllUT, YCTPOMCTB aBTOMATHKH, CXeMHbIe perienus | 15-34
3auumel U A8MOMAMUKYU 3alIMTHI; BUBI 3aLIMT 110 TOKY U 110 HANPSDKEHUIO Bomnpocsr:
3,4,12,13, 49-61
OOyyaromuiicst yMeeT: aHaJIW3UPOBAaTh CXEMbl peNIeMHOW 3amuThl; | 3ajaHus:
HACTpaWBaTh W OOCIY)XHUBaTh peJie; OINpeeNATh Mokazarenu pabotsl | 13-18
peneiHoN 3auThI
OOyuaronumiicss BJIajgeeT: METOAWKAMH pacyera TOKOB KOPOTKOTO | 3aJaHus:
3aMbIKAHUS U ONIPEIEJICHUs 30H JSHCTBUS 3aIIUT 19-23

[TpomexyTouHast aTTecTanus (IK3aMeH) MPOBOJIUTCS B OJJHOM U3 CIEAYIOMINX (HOpM:

1) oTBeT Ha OUIIET, COCTOALINI U3 TEOPETUYECKUX BOIIPOCOB U NMPAKTUYECKUX 3a]IaHUI;

2) BeinonHenue 3aganuii B YMOC.

3ammTa KypcoBOW paboThl MpEACTaBIseT COOOM yCTHBIM MyONMYHBIA OTYET OO0Y4Yarolerocs, Ha
KOTOPBI €My OTBOJUTBHCS 7-8 MUHYT M OTBETHI HAa BOIIPOCHI ITPENOIABATEIIS.




2. Tunosbie! KOHTPOILHBIE 32AHUS WM HHbIE MATEPUAJIBI U1l OUEHKH 3HAHMI, yMEHMIi,

HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBeHb C()OPMHPOBAHHOCTH KOMIIETEeHM I

2.1 TunoBble BOIIPOCHI (TeCTOBbIe 3a)IaHI/Iﬂ) AJIsi OHCHKHU 3HAHUEBOTI 0 06pa3OBaTeJ'[bHOF0

pe3yJbTara

Ko 1 HaMMeHOBaHUE MHJIMKATOpA JOCTHKEHHSI KOMIIETEHIIMU O0pazoBaTesIbHBIA pe3yJIbTaT
IIK-4.1. Ilpoexmupyem cucmemsl penetinoti 3awumesl u | OOydaromumiics 3HaeT: BHIABl  pelie; TNPUHIOUN  JEHCTBUS
agmoMamuxy ycmpoticme 91eKMPOCHADIICEH UL U | DJIIEKTPOMEXaHWYECKUX pelie M MHKPOIPOLECCOPHBIX OJIOKOB
INEKMPUYECKUX cemell, pacciumvléams YCMAGKY, Yumams U | 3alIWTHl; JATYMKHA; H3MEPHUTEIbHBIE TPaHC(POPMATOPBI; BHUIBI
COCMABIAMb CXeMbl KOPOTKHX 3aMbIKaHHUH

tect 1  Kakas 3amura cpaboTaeT IpH MOBPEXKACHUN U30JISILMU BHYTPH TpaHchopmaTtopa?

a) Hduddepennnanbuas

0) 3amuTa OT neperpy3ku

B) JlucraHIMOHHAS

tect 2 Kakas 3ammura cpabortaeT OpicTpee?

a) ToxoBas oTcedka

0) MakcuManbHas TOKOBas 3aliuTa

B) I'azoBas

tect 3 Kakas 3amura cpaboraet OpicTpee?

a) ToxoBas oTceuka

0) JlucraHipoHHas

B) MaxkcumanbHasi TOKOBast

TecT4 YTO TaKOE CETEKTUBHOCTD 3aIUThI?

a) CrnocoOGHOCTh OTKITIOUATh TOJIBKO MTOBPEXKICHHBIN 3JIEMEHT IIEIH

0) CrocoOHOCTh CBOEBPEMEHHO OTKIIOUYATh MOBPEKIACHHBIN 2JIEMEHT LETIN

B) CrnocoOGHOCTh BEIOMpATh KaKylo U3 3alIUT UCTIOJIB30BATh

TecT 5 YTO BRI30BET cpabaThIBAHHE MAKCUMAIbHON TOKOBOM 3aIlUTHI?

a) Kopotkoe 3ambikaHue

0) IToBbIIeHHas Harpy3Ka

B) BHesanHoe OTKIIIOUEHHE HArpy3KH

tect 6 Hasnauenwue perne Bpemenu B MT3

a) ObecrnieueHne CeIEKTUBHOCTHU TIPH OTCTPOIKE OT BHEIIHUX KOPOTKHUX 3aMBIKAaHUH

0) ObecnieueHne OBICTPOICHCTBUS IPH BHEITHHX KOPOTKUX 3aMBIKAHUAX

B) [t HacTpoiiKK Ha pe30HaHC C KOHTYPOM, 00pa3yeMbIM [ETbI0 KOPOTKOTO 3aMBbIKAHHS

tect 7 Ilpu3HakaMu KakOro COCTOSIHUS SIBISIFOTCS\: TOK BBIIIIE HOMHHAIBHOTO 3HAYCHUSI, YTOJI COMPOTHBIICHNUS B Tpezenax 0-30
rpaaycoB, HAMPsDKEHUE HIDKE HOMHHAIBHOTO B mpeaenax 10%

a) [Teperpyska

0) KopoTkoe 3ambikaHue

B) ABapuiHBINA pexuM

tecT 8 Uto Takoe Ko HUIHEHT CXeMBI?

a) 3710 KOAPPUIMEHT YUUTHIBAIOIINI CXeMY BKIIOYEHUs TpaHC(HOpMaTopoB TOKa 1 0OMOTOK pelte.

0) 3710 KO3 PUIMEHT YUUTHIBAIOIINI BHJ KOPOTKOTO 3aMbIKaHUS B 3aIIMIAEMON Tpexpa3Hoil 1emnu.

B) 3710 KOA(PPHUIUEHT, yIUTHIBAIOIINI U3MEHEHHE TOKA IIPH KOPOTKOM 3aMbIKaHUH B 3aIIUIAEMON TpeX(Pa3HOi 1erH.
tect 9 Yto Takoe k03 (HHUIHEHT BO3BpaTa peiiec Toka?

a) 3TO OTHOIIEHHE TOK a BO3BpAaTa pejie K TOKY KOPOTKOI'O 3aMbIKaHHs B 3aLHIIAEMON LIETH.

0) OT0 OTHOILICHHE TOKA CpabaThIBAHUS pele K TOKY €ro BO3Bparta.

B) OTO OTHOIIEHNE TOKA BO3BpATa pelie K TOKY €ro cpabaThIBaHusI.

tect 10 Kakum 00pazoM MOKHO HOAKIIFOUMTE HECKOJIBKO pelie K 0JTHOMY TpaHc(opmaropy Toka?

a) ITocnenoBarensHO

0) ITapannensHo

B) O6a BapuaHTa

tecT 11 Yto Takoe k03¢ (HUITHMEHT TyBCTBUTEIEHOCTH MAKCUMAIBHOM TOKOBOM 3aIUTHI?

a) 3TO OTHOILIEHHE MUHUMAIILHOTO TOKa KOPOTKOTO 3aMbIKaHHsI B 3aLIMIIAEMOIl LIETTN K TOKY cpabaThIBaHHsI 3aIUTHL.
0) OTO OTHOLICHHE TOKA B 3AIIMIIIAEMOMN eI K TOKY cpaOaThIBAHIS 3aIUTHI.

B) OTO0 OTHOLICHHE MaKCHMAaJIbHOTO TOKAa HAIPY3KH K TOKY CpaOaThIBaHUA pee.

tect 12 3adyeM BTOpHUHBIE OOMOTKH TpaHC(HOPMATOPA HAMPSHKEHHS COSANHSIOT 110 CXEME Pa30MKHYTOTO TPEYTOJIbHUKA?
a) J1st o qKITIOYeH st 3aIUTHI OT 3aMBIKaHUS HA 3EMITIO

0) J11st o IKITIOYeH st 3 THI OT ABYX(a3HOTO 3aMBIKAHHS

B) J11st o IKITIOYeHUs! 3aIIUTHI OT TPpeX(a3HOTO 3aMbIKaHUS

tect 13 OcHOBHOM NMPUHLIKI paOOThl AU epeHIINaTbHOM 3aIIUThI

a) CpaBHEHHE TOKOB

0) Jlenenne HanpspKEHUS HA TOK

B) YMHOKeHUE HAIPSDKEHHS. U TOK

! MpuBoasTcs TUNOBBIE BONPOCH W 3amaHus. OUEHOYHBIE CPEACTBA, NPEAHA3HAYEHHBIE IJI1 NPOBENEHUS ATTECTALIMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUHOM JUIs MPOBEACHUS OLICHOYHBIX MPOLEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUICKAT aKTyalIW3alldd C YY9eTOM pa3BHTHS HAayKH, 0Opa30BaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHHA U
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIPOCTPAHEHHUE COJEPKAHNS OIIEHOYHBIX CPEICTB CPear 00yUaloMMXCsl YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.




Tect 14

Kakue BoikmrouaTenu JOJIZKHBI OTKIIFOYUTHCA IIPpU Cpa6aTLIBaHI/II/I an(b(bepeHunanLHoi/i 3alIMThI TpeXOGMOTO‘IHOFO

Tpancopmartopa?
a) Bce
0) ToJIbKO TIO BEICOKOH CTOPOHE
B) Co BCeX CTOPOH, C KOTOPBIX MOXET OBITH ITOJIAHO HANPSIKCHHE
IIK-4.2. Ananusupyem cxemol u pabomy ycmpoticms penetinoti | OOydaromuiics 3HaeT: MPUHIUIBI paOOTHl MUKPOIIPOIIECCOPHBIX U

3awuntol U ABMOMaAMUKU pCHCﬁHLIX CHUCTCM 3allMT, yCTpOﬁCTB ABTOMATHUKH, CXCMHBIC

PECHICHUA 3allIAThI; BUJbI 3AIUT 110 TOKY U 110 HAIIPAKCHUIO

tecT 15 Kak co3maTh KOpoTKOe 3aMBIKaHUE?

a) 3anryHTHPOBATE BOJIBTMET]P

0) 3alIyHTUPOBATh AMIIEPMETP

B) 3aMKHYTh 0OMOTKH TpaHc(OpMAaTOpa TOKa Ha MAJIOE CONPOTUBIICHHE

TecT 16 B xakoM mopsiike TOIDKHBI cpadoTaTh 3alIUThl TPAaHC(POPMATOPa MPH KOPOTKOM 3aMBbIKaHHH Ha €r0 0OMOTKAX
a) HuddepennuanpHas

0) MakcumasnbHasi TOKOBast

B) l"azoBas

tecT 17 Kak co3maTe KOpOTKOE 3aMBIKaHUE?

a) [IprkocHYThCS OTBEPTKON OHOBPEMEHHO K ABYM IIPOBOAHUKAM Pa3HBIX (a3

0) [IpuKOCHYTBCS OTBEPTKOH OJTHOBPEMEHHO K IBYM IPOBOIHHUKAM OJHOM (a3sl

B) 3alIyHTUPOBaTh NMPEIOXPAHUTEND

tecT 18 Kakas 3amura cpaboTaeT rpu MOBPEKICHUN H30JIIIMK BHYTPH TpaHcdopmartopa?

a) Huddepennnanbuas

0) 3amuTa OT neperpy3ku

B) JlucTannonHas

tecT 19 Kakas 3ammura cpaboraeT OpicTpee?

a) TokoBast oTceuxa

0) MakcuManbHas TOKOBas 3aliuTa

B) I'azoBas

TecT 20 YTo Takoe CeNeKTUBHOCTD 3aIUThI?

a) Cr1ocoOHOCTB OTKIIIOUATh TOJIBKO MOBPEXKICHHBIH IEMEHT LeH

0) CnocoOHOCTh CBOEBPEMEHHO OTKIIIOUYATh TTOBPEXKACHHBIHN SJIEMEHT 1EeNH

B) CrnocoOGHOCTh BEIOMpATh KaKylo U3 3alIUT UCTIOJIB30BATh

tect 21 Hcrounnk nepBuyHOM nH(GOpManuy a1 cpadarsiBaHus IuGPepeHIINATEHON 3alTUThI
a) Tpancpopmarop Toka

0) TpanchopmaTop HapsHKESHUS

B) IIpeoOpa3zoBatenbHbIil TpaHcHopMaTOp

r) Cus10Boi#i TpaHchopmMaTop

tecT 22 Ilpu3HaKk KOPOTKOTO 3aMBIKAHUS B JTMHUH 3JIEKTpoIiepenay

a) ToK 3HaYUTENBHO MIPEBHINIAET HOMUHAJIFHOE 3HAUCHHE

0) HanpspkeHne 3HaUNTEIHHO MPEBBIIACT HOMHHAIFHOE 3HAUECHHE

B) ComnpoTHBIIeHHE LIETTN 3HAYNTEIHHO MPEBBIIIACT HOMHHAILHOE 3HAUCHHE

tecT 23 Kak obecrieunBaercs ceneKTHBHOCTE MT3 B pacrpeneuTeTbHBIX CETSIX ?

a) Uem fanbliie OT Harpy3KH U OJIMDKE K HCTOYHHKY, TEM BBIIIE YCTAaBKa 110 TOKY

0) UYeM nanbliie OT Harpy3KH U OJIMKE K MCTOYHHKY, TEM MEHBIIIE BBIIEPKKA [0 BPEMEHH
tect 24 Yto Takoe Kod(pPUIUEHT CXeMBbI?

a) 3710 KOAPPHUIUESHT YUUTHIBAIOLIMI CXeMY BKIIOYESHUs TpaHC(HOpMaToOpoB TOKa U OOMOTOK peJie.
0) D710 KO3PPUIUEHT YIUTHIBAIOIIAI BHI KOPOTKOTO 3aMbIKAHHS B 3alIMIIIAeMOH Tpex(a3HOH memu.
B) 3710 KOA(PPHUIUEHT, YIUTHIBAIOIIUI U3MEHEHHE TOKA IIPY KOPOTKOM 3aMbIKaHHH B 3aIIMINAEMOH TpeX(ha3HOil e .
TecT 25 Yto Takoe ko3¢ HUIIEHT BO3BpaTa pelie ToKa?

a) 3TO OTHOIIEHNE TOK a BO3BPATa pejie K TOKY KOPOTKOTO 3aMBIKaHH B 3alIHIIAEMON LIETIH.
0) OTO OTHOIIEHNE TOKA cpabaThIBaHUs pejie K TOKY ero BO3Bpara.

B) 3TO OTHOIIEHHE TOKA BO3BpATa pejie K TOKY ero cpabaThIBaHusI.

TecT 26 JIis 4ero UCIoJIb3yeTcst JaTYuK Xoa?

a) M3mepeHne cuiibl ToKa

0) M3mepeHne 9acToThl HapsKEHIS

B) M3mepeHne ocBeEHHOCTH

Tect 27 UYTo MOXKET 00eCIeYnTh TalbBAHHIECKYIO Pa3Bs3Ky?

a) WzmepurensHbil TpaHchopmarop

0) W3mepurenbHbIi OIyHT

B) Pe3ucTuBHBIN AenUTENb HAIPSHKEHUS

TecT 28 UTo MOKET 00eCIeYnTh raTlbBAaHMUECKYIO Pa3Bs3KY?

a) M3mepurenbHbId TpaHchopMaTop

0) M3MepuTenbHBIN IIyHT

B) Pe3ucTuBHBIN AeIUTEND HAIPSHKEHUS

r) Onronapa

) EMKOCTHO# nenuTens HanpsoKeHHs

TecT 29 YTo 03HauaeT Ki1acc TOYHOCTH pudopa?

a) [Ipenen norpentHoCTH B NpOLIEHTaX

0) IIpenen TOYHOCTH B TPOIICHTAX

B) IIpenen mOrpenIHOCTH B OTHOCUTENBHBIX AOJISAX

T) TIpenen TOYHOCTH B OTHOCUTEIBHBIX JAOJISIX<bI

tecT 30 YUTo Takoe KOPOTKOE 3aMbIKaHHE?

a) 3TO yBEJIMUEHHE TOKA B 3JIEKTPUUYECKON 1IEMH B TIOJITOpA WM Oosee pa3

0) 3T0 MazieHue HaNpsHKSHUS B DJICKTPUYECKOM 1IeTH B JiBa WK Oosiee pa3

B) DT0 HE MPEeTYCMOTPEHHOE CXEMOH JISKTPHUECKOE COSAMHEHHNE MEXTY COOOM YacTel DJIEKTPOYCTAHOBKH.




Yro Takoe KOS(l)(bI/IIII/ICHT YYBCTBUTCIBbHOCTH MaKCHUMAaJIbHOM TOKOBOM 3aHII/ITI)I?

a) OTO OTHOIICHNE MUHUMAIILHOTO TOKa KOPOTKOTO 3aMBIKAaHHS B 3aLIUIAEMOI LIS K TOKY cpaOaThIBaHMS 3aIUTHIL.
0) DTO OTHOIIEHUE TOKA B 3alUIIAEMOH IIETTH K TOKY cpabaThIBaHUS 3aIIUTHI.
B) DTO OTHOIIEHNE MAKCUMAIBHOTO TOKA HArPy3KH K TOKY cpabaTbIBaHUs perie.
TecT 32 3adeM BTOpUYHBIE OOMOTKH TpaHCc(opMaTopa HAPSHKEHUS COSNUHSIOT IT0 CXeMe Pa30OMKHYTOTO TPEYTOJIbHIAKA?
a) J11st moKIIOYeH st 3aIIUTHI OT 3aMBIKaHUS HA 3EMITIO
0) Jnist mogKITIOYe st 3aIUTHI OT ABYX(a3HOTO 3aMBIKAaHHS
B) J1st oKITIOYeHUs 3aIUTHI OT TPeX(a3HOTO 3aMBIKAHHS
tect 33 Kakyro 3aIIuTy Jydile UCIoIb30BaTh B pacIpeAeIUTENbHBIX CETSIX B KAUeCTBE OCHOBHO#?
a) Hanpasnennyro 6e3 BBIICPKKH BPEMEHU
0) TOKOBYIO OTCEUKY
B) MaxkcuManbHyI0 TOKOBYIO
tect 34 Otmmune Y30 or aBTOMAaTa
a) VY30 pearupyer Ha OTKIIOHEHHE TOKa MUTAIOIIET0 OT 00PaTHOTr0, aBTOMAT pearupyeT Ha BEIWYHMHY ITHTAIOLIET0 TOKa
0) VY30 pearupyer;Ha BEJIMUNHY MMUTAIOIIETO TOKA, aBTOMAT PearupyeT Ha OTKJIOHEHNE TOKa MTUTAIOIIETr0 OT 00paTHOTO
B) Y30 npumeHsieTcst TOJIBKO B 0HO(a3HBIX IETIsIX, aBTOMAT MOXET IPUMEHSATHCSI U B TpeX(a3zHbIX
2.2 TunosBkuIie 3alaHuA AJid O€EHKH HABBIKOBOI' O 06pa30BaTeJILHOF0 pedyJjJbTara
Kon 1 HanMeHOBaHNE MHIMKATOPA JOCTHKEHHSI KOMIICTCHIINT OO0pazoBaTesbHBIA PE3yIIbTAT
IIK-4.1.  Ipoexmupyem cucmemvl penetinoti 3awumel u | OOydaromuiics yMeeT: pacCUUTHIBATh YCTABKH 3aIlIUTHI THHUH U
agmoMamuxu yempoucme INEKMPOCHADICEH UL u | umepoB KOHTAKTHOW CETH, COCTABIIATh IPUHINITHAIBHBIC U
INEKMPUYECKUX cemell, pacCHUmviéams yYCMasKy, 4umams u | JOTUUECKHE CXEMBbI 3aIIUThI
COCMABIAMb CXeMbl

1. PaccumraTh TOK YCTaBKM MaKCHMAaJIbHOH TOKOBOW 3alllUThI JIMHUM OBIIEKTpoIiepenad NpH 3aJaHHBIX SK3 HCTOYHHKA,
COTIPOTHUBIICHUS U AJTHHBI TUHUN
2. Paccuurarh TOK yCTaBKM TOKOBOW OTCEUKH NPH 33JaHHBIX TOKaX K.3. 1 MAKCUMAIIbHOI Harpy3Kku
3. OUCHUTH YyBCTBUTEIBHOCTD 3aIINTHI, 3HAsI TOK CpaOaThIBAHMUS 3aLUTHI U TOK K.3.
4. PaccuurtaTh TOK ycTaBKH (puaepa TAroBOH MOACTAHLUM JUIs 33JaHHOTO y4YacTKa, 3Hash MaKCUMAaJbHBIH paOOuYUil TOK U TOK
YIAJIEHHOrO K.3.
5. Paccuurarh ycTaBKy MaKCHMaJIbHOM TOKOBOI 3aIlIUTHI, 3Hasl TOK HArpy3KH, NapaMeTpsl TpaHChopMaTopa U SK3 Ha ero BBOJIE
IIK-4.1.  Ilpoexmupyem cucmemvl penetinoti 3awumsl u | OOydaromuiics BIageeT: METOINKAMHU pacueTa W BHIOOpa CHCTEM
aemomMamuxuy yempoiicme INEKMPOCHADICEH UL u | 3amuTHl (HUIEPOB KOHTAKTHOM CETH, TPAHC(HOPMATOPOB M JIMHUI

OJIeEKMpU4eCcKux cemeﬁ, paccuumsleams ycmdaeKku, dumamos U | JIEKTporepeaaqd

cocmaeiAams Cxembvl

6. CocCTaBHTB JIOTHYECKYIO CXEMY 3aIIUTHI (riepa KOHTAKTHON CeTH

7. CocraButh cxemy andpepeHInanbHON 3alUThl JBYX00OMOTOYHOTO TpaHchopmaTopa

8. CocraBHTh JOIMYECKYIO CXEMY YIPABICHHUS BBIKIIIOUATENIEM IIPH CpabaThIBAHNUH 3alIUThI HA JIMHUU 3JIEKTpOIepeaay

9. CocraBuTh CXeMy MOJKIIOUSHHSI MAKCUMAaIbHON TOKOBOM 3alUThI ABYXOOMOTOYHOIO TpaHchopmaTopa

10. CoctaBuTh cCXeMy MOAKIIOUCHHS T'a30BOM 3aIIUThI TPaHC(hOpMATOpa

11. CocrtaBuTh cxeMy 3allUTHI OT MEPETPY3KH TpaHchopMaTopa

12. TlpoaHanu3upoBaTh cXeMy paboThl 3aUThI TpaHcopmaropa
1IK-4.2. Cnocoben ananuzuposamv cxemvl u pabomy OOyyaronuiicst yMeeT: aHaTu3UPOBaTh CXEMbI PEJICHHOMN 3aIHTHI;
yempoiicme peneiHol 3auumaol U asmomMamuxu HacTpauBaTh U 00CITY)KUBATh PeJie; ONpelesisiTh oKa3aTeu

paboTHI peeHON 3aIIUTHI

13. Ilo 3amaHHO cXxeMe OOBSICHUTH MMOCIIEIOBATEIFHOCTE PA0OTHI PeJie 3alUThI

14. HactpouTb peie BpeMeHH, BBICTABUB 3aJJaHHOE BpeMsi CpabaThIBaHUS

15. BBINOJHUTE YCTaHOBKY 3aJlaHHOTO TOKa cpabaTbiBaHus peine Toka PT-40

16. BBINOJHUTE YCTaHOBKY 3aJJaHHOTO YPOBHS cpabaTbIBaHUs pejie HaIPsKEHUs

17. CocraBuTh CXeMy MaKCUMaJIbHOW TOKOBOM 3aIIUTHl TpaHc(opmaTopa

18. Cobpartp Ha creHze cxemy auddepeHInaaIbpHON 3aUThl ABYX00OMOTOYHOTO TpaHchopMaropa
[IK-4.2. Ananusupyem cxemvl u pabomy ycmpouvicms peietnoi | OOydaronuiicss BIafeeT: METOANKAMH pacyeTa TOKOB KOPOTKOTO
3auUmsl U A8MOMAMUKU 3aMbIKaHHS U OTIPECIICHNUS 30H JEUCTBHS 3alUT

19. PaccunTaTh TOK KOPOTKOTO 3aMBIKaHHUS HA BTOPHYHOI 00MOTKE TpaHc(hopMaTopa, 3Hast ero napameTpsl ¥ SK3 Ha BXOJIe

20. PaccyuTarh TOK KOPOTKOTO 3aMbIKaHHUS B TATOBOM CETH, 3HAs ITAPAMETPHI MOJICTAHIINU, KOHTAKTHOW CETH U MECTO K.3.

21. Paccuurarh Tpexda3HbIi TOK KOPOTKOTO 3aMBIKaHMs B JIMHUH ieKTporiepenad 10kB npu 3agaHHBIX mapamerpax JHHUHM U

PacCTOSHUU JI0 TOYKHU K.3. MOIIHOCTb MICTOYHUKA B3SITh PAaBHBIM OECKOHEUHOCTH.
22. Paccuurarh TOK 3aMbIKaHUS OJHOW (ha3bl HA 3EMIIIO NPH 33JaHHBIX IapaMeTpax JIMHUM U PAaCCTOSHUM 10 TOYKH K.3. U
MOIITHOCTH UCTOYHHKA.
23. Ilo 3a1aHHOM cXeMe y4acTKa HOSICHUTh 30HBI IEHCTBUS 3allIUT
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2.3. Ilepedenp BOMPOCOB /IS TOATOTOBKHA O0YYAIOIIUXCS K MPOMEKYTOYHOM aTTeCTAIUN
Bomnpocs! k 3x3amMeny

[TonsiTue pene, NOHATHE BO3ACHCTBYIONIMX BETUYHH, BUIBI PEIE.

[lonsTHe pellelHON 3alUThl, CTPYKTYpHas CXeMa JBYXKAHAJIBHOM PpEIEHHOM 3aluThl 110 TOKY M
HaMPSHKEHUIO.

CxeMbl IPOJOIBHOM U MOTIEPEYHOM CBsI3€i peneifHOMN 3aIuThI, UX padoTa.

OcHoBHbIE BUBI peeiiHON 3alUThl (TOKOBAs 3alllMTa, 3allUTa HANPSHKEHUs, NTUCTAHI[MOHHAS 3alUTa,
MMIYJIbCHAS 3aIIMTa, BHICOKOYACTOTHAS 3alUTa). Y CIIOBUS cpabaThIBaHUS M MIPUHLUIIBI PAOOTHI 3aIIIUT.
Huddepenunanbias TokoBas 3amuTa. Bunel nuddepeHmanbHbIX TOKOBBIX 3aIIUT U MPUHIUI HX
paboTHL.

OYHKIIMY U CBOMCTBA peJICHHON 3alIUThI. BBICTpOoIeiicTBUE peNeHHOM 3alIUTHI.

YcroitunBocTh  (yHKIMOHMPOBAaHUS 3aIluThl. KOMIUIEKCHAas IMJIOCKOCTh TOKOB, TOK cpaOaThIBaHUS
peneiHON 3alUThI.

UyBCTBUTEIBHOCTH pelieiiHOM 3amuThl. Ko umeHT 4yBCTBUTENBHOCTH 3aIIUTHI K.

OtcTpolika cpabaTeiBaHus peseitHoi 3anuThl. Koadduiment orcrpoiiku 3ammuthl Kote n kodadduruenT
3amaca 3amuThl k3.

Tok cpabaTbiBaHUSI U TOK BO3BpAaTa 3aIlUThl B UCXOJHOE COCTOSIHUE, KOO(PPHUIIMEHT BO3BpaTa 3allUThI
ks.

Pexxumbl paboTsl 3aiuTel. BepHoe u HeBepHOe cpabaThiBaHMe 3allUThl. Hae)KHOCTD 3aIlIUTHI.

Onenka kayecTBa (PyHKIIMOHUPOBAHUS 3aITUTHI IO 00001eHHOMY TIoKa3aTelto E.

Onenka kadecTBa (YHKIIMOHHPOBAHUSA 3allUThl IO MNpUOIM3UTENbHOMY Tmokazatenmo El u mo
[IOKAa3aTeNI0 MPOLEHTa IPaBUIIbHOM paboThl 3amuThl K, %.

[Tonstue pene. Knaccudukanusi pene mo BUIY BO3ACHCTBYIOMIMX (pu3nueckux BedudyuH. OCHOBHBIC
TpeOOBaHUS K DIIEKTPOMArHUTHBIM PEJie.

Cxema perne ¢ TOBOPOTHBIM sikopeM. KOHCTpYKIHs ¥ MPUHIKIT PabOTHI.

Onpenenenne 2IEeKTPOMarHUTHON CUITbI, IEHCTBYIOIIEH Ha SIKOPb pelie U TOKa cpadaThIBaHUS pelle.
Omnpenenenue Toka Bo3BpaTa pene. KoadduuueHnt Bo3Bpara pene. Pene MakcumaibHOro U
MUHUMAaJIbHOIO AEHCTBHUS.

Onpenenenue BpeMeHH cpabaTbiBaHus pesie. CrocoObl MOBBIIEHHS OBICTPOAECHCTBHS pele.

Pabora pene Ha mepeMEHHOM TOKe.

Pene Toxa. KoHCTpyKIMs, IPUHIUT IEHCTBUSA U OCHOBHBIE XapaKTEPUCTUKH.

Pene makcumanbHOro Toka. KoHCTpyKIus, MpUHIMN A€WCTBUS U OCHOBHBIE XapaKTEPUCTUKH.

Pene Bpemenu. KoHcTpyKius, NpUHIMI JEHCTBUS U OCHOBHBIE XapaKTEPUCTUKH.

Pene nanpasnenust MomHocTH. KoHCTpyKLMS, TPUHLINI AEHUCTBHUSI U OCHOBHBIE XapaKTEPUCTUKU.
IIpomexyrounoe pene. KoHCTpyKIUs, IPUHLNI AEUCTBUSI U OCHOBHBIE XapAKTEPUCTHKU.

VYkazarenpHoe pese. KoHCTpyKIus, MPUHIUI IEHCTBUS U OCHOBHBIE XapaKTEPUCTUKH.

W3mepuTenbHas cxema JUisl peIeiHOM 3aIMThl, pearupyouei Ha TOK U HalpsKEHUE.

Bunel usmepurensHblx npeoOpazoBateneil. TpaHchopmaTopsl Toka U HamnpsokeHHs. OCHOBHBIE
OTIpeAEIEHUS.

Tpanchopmarop Toka. [IpuHIMnranpHas cxeMa U cxeMa 3aMelleHus TpaHcpopmaTopa ToKa.
[TocTpoeHne BEeKTOpHON AUarpaMmbl TpaHc(opmaTopa TOKa.

[Torpemnoctu TpancpopmaTopa Toka. TOKOBasi MOTPEUTHOCTh, YIJIOBask MOTPEIIHOCTb, OTHOCUTEIbHAS
TOKOBasl IOI'PEUTHOCTS, MOJIHASI TIOIPEIIHOCTD.

Onpenenenue pexuma paboTbl  TpaHchopMmaropa TOKa, 00eCleYMBAIOUIEr0 MUHUMAIbHYIO
MOTPELIHOCTh MTPeoOpa30oBaHus MEPBUYHOTO TOKA BO BTOPUYHBIH.

BnusHue BenuMuMHBI TOKa B IMEPBUYHOM OOMOTKE TpaHcpopmaTopa TOKa Ha IOTPEIIHOCTh
npeoOpa3oBaHus TOKa. JluarpaMMa TOKOB.

OueHka mpeAenbHON BEIMYMHBI MEpBUYHOrO Toka. [loHsTue npenenbHOM KpatHocTH Toka K10 u
K10nOM.

OcHoBHBIE TpeOOBaHUA K TpaHCPOpMaTOpaM TOKA.

Omnpenenenre oNTUMaTbLHON BEIMYMHBI KO unmenTa Tpanchopmarmu Krr.

Cxema coemuHeHH TpaHcpopMaropa TOKa W OOMOTOK pejie Toka B 3Be3ny. KoadduumeHT cxemsl.
YcnoBust cpabaTbIBaHUS pedie.



37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.

51.

Tpanchopmarop Hanpsokenus. Onpenenenue. [IpuHnmunuanbHas cxema ogHoga3zHoro Tpanchopmaropa
HaIpPsHKEHUS.

OCHOBHBIE COOTHOILICHMS BEIMYMH B TpaHC(HOpMaTope HANpPsKEHUA. BUTKOBBIM KOApPHUIHMEHT
TpaHchopmanuu 1 Ko3pPUIMEHT TpaHCHOpMAITUH HAIPSKEHHUS.

Omnpenenenue pexuma paboThl TpaHCPOpPMATOpPA HANPSIKEHUS, OOECIEUMBAIOIIEI0 MHHHUMAJBbHYIO
MOTPEUIHOCTh MTPE0Opa30BaHuUs IEPBUYHOTO HANPSHKEHUS BO BTOPUYHOE.

Cxema coeiMHEHUs TpaHC(HOPMATOPOB HAMPSKEHUS B 3BE3 Y.

EmKocTHOM n3MepuTenbHbIi peoOpas3oBatenb. CxeMa v MPUHIUI paboThI.

Cornacyromue TpaHcopmaropsl Toka. Cxema MOAKIIOYEHHS MOJYIPOBOJHUKOBBIX 3allUT K
TpaHchopMaTopy ToKa.

Cornacyromue tpanchopmaTopsl HanpspkeHus. CxeMa MOAKIIOUYEHMs MOJYNPOBOJHUKOBBIX 3alUT K
TpaHchopMaTopy HAPSIKEHHS.

W3mepuTenbHas cxema Uil peIeHHOM 3aIlUThI, pearupyolel Ha TOK U HallpsOKCHUE.

OcHOBHBIE BU/IbI TOBPEXKICHUH JTMHUN B TPeX(Da3HBIX CETAX U UX MPUUYHHBI.

W3MeHeHne ToKa KOPOTKOTO 3aMbIKaHUs BO BpeMeHH. IlonATne ynapHoro Toka.

OcHoBHbIE BU/Ibl HCHOPMAJIBHBIX PEKUMOB PA0OTHI JIEKTPUUECKUX CETEH U UX MPUUMHBI.

BiusiHue nepexoJHbIX NPOLIECCOB HA YCTPOMCTBA PEICHHOM 3alUThl M1 aBTOMAaTHKU.

MaxkcruMaibHasi TOKOBasl (HEe HalpaBJeHHAs ) 3alllUTa PaJlaibHbIX JUHUNA C OJJHOCTOPOHHUM IMUTAHHUEM.
Cxema 1 npuHLIUI pabOTHI.

[IpyHnunuaneHass cXeMa MaKCHUMAJIbHOW HampaBlIeHHOM 3amurel. [lpuHnmn npenicrBus.  Tok
cpabaThIBaHUs IyCKOBBIX TOKOBBIX pene MH3.

MaxkcruMaibHasi HalpaBJeHHAs 3allluTa KOJIbLEBbIX TMHUNA. Cxema U NPUHLMI JSHCTBUS.

52. OnpeneneHre TOKa cpabaThlBaHUS MaKCUMaJIbHOM HampaBiieHHOM 3amuTbl. KosadduuueHTs
OTCTPOMKH, 3araca U BO3Bpara.

53. Onpenenenue Ko3PpPUIHEHTa YyBCTBUTEIbHOCTH MAaKCUMAJIbHOM TOKOBOM 3aIIUTHI.

54. 3amuTa TpanchopmaropoB. TUIBI 3amUT TpaHCHOPMATOPOB M OCHOBHBIE YCIOBHUS MX PAOOTHI.

55. 3amuTa TpaHchopMaToOpoB, HE UMEIOIIMX BBIKIIIOYATENIel Ha CTOPOHE BhICIIEro HanpspkeHus. CriocoOsl
OTKITIOYEHUS TIOBPEKIACHHOTO TpaHc(hopMaTopa.

56. [ToBpexieHus 1 HEHOpPMaJIbHbIE PEKUMBI pabOThI AneKkTpoasurateneil. [leperpyska u oOpbIB (assl.

57. Tunel 3amuT aekTpoaBurateneil. TokoBas oTceuka.

58. OnHo penelinas ogHOo(a3zHas cXxemMa OTCEUKH JUIs AJIEKTPOoABUraTeneil MommHocThIo 10 2 MBT.

59. lIyx peneiinas aByxQaszHas cXxemMa TOKOBOW OTCEUYKH ISl AJIEKTPOJBUTATENICH MOMIHOCTBIO 2 ... 5
MBT.

60. Cxema mpo1oibHOM MU HepeHIMATEHOM 3aIIUTRI TS AJICKTPOABUTATEIeH MOIIIHOCTRIO CBBINIE 5 MBT.

61. 3amuTa snekTpoABHraTeneil ot meperpysku. HacTpoiika BbIIEpKKHM BpEeMEHH CpabaThIBaHUS OT
ITyCKOBOT'O TOKa

3agaHue A BBIIOJTHEHUs] KypCOBOM paboThI
1 — Bemonuutk pacuet auddepeHmaibHON 3aUTh CHIOBOTO TPEXOOMOTOYHOTO TpaHchopmaropa.
2 — Paccuutarh MakCUMaJbHYI0 TOKOBYIO 3amuty (MT3) cuiaoBoro TpexoOMOTOYHOTO
TpanchopmaTopa.

3 — BriOparh TOKM ycTaBKHM OBICTPOJCHCTBYIOIIMX BBIKITIOUATENEH Ui 3alllUThl TATOBOW CETH ydacTKa

IIOCTOSHHOI'O TOKa.

HcxoaHbie JaHHBIE A1 pacycTa 3alIUThI TpaHC(bopMaTopa:

Briiepkka BpeMeHH, € CTYIICHb
Tpanchopmarop s CH | s HH | sbiiepsku, © Sk, MBA | Sk, MBA &
0 TJITH-10000/110/35/10 0,5 0,4 0,4 400 1000 0,08
VcxoHbIe JaHHBIC JUUIS pacdyeTa TOKOB YCTaBOK
Pasmepsbl 1BMKEHUS
Pacuernnie
N1 VYyacTtok uHTepBan Heuer/ger, | N2
Macca HE4eT/4eT, TOHH - BB
0 Cypa - Houka 6300/4800 10/10 0 1,324




3. MeToauyeckne MaTepHaJibl, ONpeAe/solue NPouelypy U KPUTEPUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTeCTAllUH

KpnTepIm (l)OpMHpOBaHI/IH OILICHOK 110 0TBE€TaAM Ha BOINIPOCHI, BLINMOJHEHHUIO TECTOBLIX 3agaHui

- OIICHKA «OTJIMYHO» BBICTABIIACTCS OOYyYaIOMIEMYCs, €CIIM KOJMYECTBO MPABHIIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o0bEMa 3aJaHHBIX BOIPOCOB;

- OIIEHKAa «XOPOILNO0» BBICTABISICTCS OOYYArOMIEMYCsl, €CJIM KOJUYECTBO MPABHIIBHBIX OTBETOB Ha
Bompochkl — 89 — 76% ot ob1ero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKAa «Y/IOBJIETBOPHUTEJIBLHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIM KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BONPOCH! —/5—60 % oT 001Iero oobEMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanusi oueHoOK Mo pe3yabTaTaM BbINOJHEHHs 3aJaHU

«OTJIMYHO/324TEHO0» — CTABUTCS 3a pabOTY, BHIIOJIHEHHYIO [TOJHOCTBIO 0€3 OINOO0K U HEJJOUETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 32 padOTY, BHINOJIHEHHYIO [TOJIHOCTbIO, HO IIPH HAJIMYUM B HEll He Ooiiee
OJIHOM Herpy0oil OIMOKY U OJTHOTO HeloueTa, He 0oJiee TpeX HEJJ0UETOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTABUTCA 32 PadOTy, €ciu 00yJyaroUIUiics MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WK JOMYCTUI HEe OoJiee oAHON Tpy0oii OmMOKU U IBYX HEIOYETOB, HE Ooyiee OHOM
rpy0oii U omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMIMOKH U JIBYX
HE/I0YETOB.

«Heyn0BJIeTBOPUTE/ILHO/HE 3a4YTEHO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMMOOK W HEJ0YETOB
IIPEBBICUIIO HOPMY ISl OLICHKH «YIOBJIETBOPUTEIIBHOY WJIU NPABUIIBHO BBINOJIHEHO MeHee 2/3 Bcel paboThl.

Buowvr owubox:

- 2pyoOvle OwuUbKU: He3HAHUe OCHOBHbIX NOHAMUU, NPABUN, HOPM, HEe3HAHUe NPUemo8 peulenus 3a0au;
owubKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIONCEHHO20 3A0AHUA.

- HecpyOvle OWUOKU: HEMOUYHOCU (HOPMYIUPOBOK, ONpeOeNeHUll, HepayUuoOHAIbHbIU 6blOOp X00a
pewenus.

- Heoouemvl. HEPAYUOHANbHbIE NpUEeMbl BbINOIHEHUSA 3A0aHUs; OMOeNbHble NOSPEeUIHOCU 8
dopmynuposke 8v160008,; HeOPeI’CHOE BbINONIHEHUE 3A0AHUSL.

Kpurepun popMupoBanus OLEeHOK IO 3alIATEe KYPCOBOH padoThI

«O1anyno» (5 6aI0B) — MOMy4Yar0T 00YYaIONIUecs,, CAMOCTOATENLHO BBITIOJIHUBIIKNE U O(QOPMHUBIIIHE
KypCOBYIO pabOTy B COOTBETCTBUM C TPEABABISIEMbIMA TpeOOBAHUSAMH, B KOTOPOM OTpa)X€Hbl BCe
He0oOXOMMBbIE€ pPe3yabTaThl IMPOBEACHHBIX PAacdeTOB 0e€3 apupMeTHUecKHX OHIMOOK, cIeNaHbl 00001aronme
BBIBO/IbI, & TAK)KE IPAMOTHO OTBETUBIINE Ha BCE BCTPEUHBIE BOIIPOCHI MTPETOIaBaTeIs.

«Xopomo» (4 Oamra) — moaydarOT 0OydJaroImMUEcs, CAaMOCTOSITEIIPHO BBITIOJHUBIINE W O(POPMHUBIINE
KypCOBYIO pabOTy B COOTBETCTBUM C TPEABABISIEMBIMH TpeOOBaHUAMHU, B KOTOPOM OTPa)KEHbI BCE
HEOOXOMMBIE Pe3ybTaThl POBEICHHBIX PAcyeTOB, cellaHbl 0000MIatone BHIBOABL. [Ipu 3TOM IpH OTBEeTax
Ha BOIIPOCHI MpernojaBaresst o0ydarouuiics 1omycTuil He Oojiee ofHOW rpy0oi OMMOKM MM JABYX HErpyObIX
OLIMOOK.

«YnoBjeTBopuTeabHO» (3 Oamna) — MoiaydaroT 0O0ydaroIiuecs, CaMOCTOSTENIbHO BBINOJHUBIIME U
oopmMuBIIIE KYpCOBYIO PabOTy B COOTBETCTBHHU C MPEIBSBISEMBIMH TPEOOBAaHHUSIMH, B KOTOPOM OTPa’KEHBI
BCE HEOOXOIUMBIE pPEe3yJabTaThl MPOBEICHHBIX pacyeToB, cienaHbl oOoOIiarone BbIBOABL. Ilpu 3TOM mpH
OTBETax Ha BOIPOCHI MpernojaBaress o0yJaromuiics JOMyCTHII JBe-TPU IpyObie OMMOKH UIH YEThIpe HETpyObIX
OLINOOK.

«HeynoBaersopurenbno» (0 0amioB) — cTaBUTCS 3a KypCOBYIO pPalOTy, €ClaM YHCIO OIMMOOK H
HEJI0YETOB MPEBBICUIIO HOPMY JUISl OLIEHKU «YJOBJIETBOPUTEIBHOY, JINOO paboTa BBHIOJIHEHA 00YyUYaIOIIMMCS He
CaMOCTOSITEIIBHO.

Buner ommboxk:

- rpyOBble: HEyMEHUE caesaTh 0000IaroIMe BBIBObI, OTCYTCTBUE 3HAHUM METOUK PACUYETOB.

- HerpyOble: HETOYHOCTH B BBIBOJAX, OIIMOKH B NOCTPOCHHUU CXEM M TpadHKOB, HapylieHue TpeOOBaHUI
oopMIICHUSI.



Kputepun (popMupoBaHusi OLEHOK 0 IK3aMeHY

«OramuHo» (5 OammoB) — oOydYaromMACS JTEMOHCTPUPYET 3HAHHWE BCEX pa3/IesioB HM3ydaeMOoun
TMCUUIUIMHBL: COJiepKaHue 0a30BbIX NOHATHH U (yHJaMEHTAIBHBIX TPo0IeM; YMEHUE U3JIaraTh IPOTrpaMMHBIH
MaTepuag C JEMOHCTpalMeid KOHKpPeTHBIX MpumepoB. CB0OOOJHOE BiaJleHUE MATEpUAIOM  JIOJKHO
XapaKTCPU30BaATHCSA JIOTHYECKOU SICHOCTBIO U YETKUM BUACHUCM HyTeﬁ IMPUMCHCHUA IOJTYUCHHBIX 3HaHUU B
MPAKTUYECKON AESITEILHOCTH, YMEHUEM CBSI3aTh MaTepuai ¢ JPYTUMH OTPacIsiMU 3HAHUS.

«Xopowo» (4 6amna) — oOy4aronIUics 1eMOHCTPUPYET 3HAHUS BCEX PA3/ACIIOB U3y4aeMOW TUCIMILIUHBIL:
coJiep>kaHue 0a30BBIX MOHATUNA U (YHIAMEHTAIBHBIX MPOOJeM; MprUoOpesl HEOOXOAUMbIE YMEHUS U HAaBBIKH,
OCBOMJI BOIIPOCHI MPAKTHUECKOTO TPUMEHEHHUS TTOJIYYEHHBIX 3HAaHUH, HE HOMYCTHJ (PaKTHUECKUX OMIMOOK MpU
OTBETE, JOCTAaTOYHO IOCIENOBATEIbHO M JIOTUYHO H3JIaraeT TEOPEeTUYECKHIl MaTepuai, OMycKas JHUIIb
HC3HAYUTCIIbHBIC HAPYIICHHA IMOCICHOBATCIbHOCTU H3JIOKCHHUA W HCKOTOPLIC HCTOYHOCTH. Takum 06pa30M
JaHHasl OIIEHKa BBICTABIISICTCS 32 MPABUIBHBIN, HO HEJOCTATOYHO IMOJIHBII OTBET.

«YaoBiaerBopureabHo» (3 Oamna) — oOywaromuiicss JEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/eiioB
MpPOrpaMMbl M3y4aeMoro Kypca: ero 0a30BbIX MOHATUN U (yHIaMEHTAIbHBIX HpoOiieM. OgHAKO 3HaHHE
OCHOBHBIX HpO6JI€M KypCa HC HNOAKPCIIAIOTCA KOHKPETHBIMU MPAKTHYCCKUMHU HNPpUMEpaMU, HE IOJIHOCTHIO
packpbiTa CYIIHOCTH BOINPOCOB, OTBET HEIOCTATOYHO JIOTMYEH U HE BCErja MOCIEeAO0BaTENCH, OMYIICHBI
OIUOKHK U HETOYHOCTH.

«Heynoiersopureabno» (0 OamioB) — BBICTABISETCS B TOM cliyyae, Korja oOydaromuiics
JEMOHCTpHPYET (hparMeHTapHbIE 3HAHUS OCHOBHBIX Pa3JEIOB MPOrPaMMBbI U3y4aeMOTO Kypca: ero 0a30BbIX
NOHATHMM U (QyHAAMEHTaIbHBIX TMpobdsieM. Y 23K3aMeHyemMoro cjabo BbIpaXkeHa CIOCOOHOCTh K
CaMOCTOATCIIBHOMY QAHAJIUTUYCCKOMY MBIIUICHUIO, HWMCIOTCA 3aTPpyAHCHHA B H3JIOKCHUM MATCpHajia,
OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS U HaBBIKH, JOIMYIIEHBI TPyOble OMMOKHU U He3HAHWE TEPMUHOJIOTHH, OTKA3
OTBCUYATh HA AOMNOJHHUTCIBHBIC BOIPOCHI, 3HAHHUEC KOTOPBIX HGO6XOIII/IMO AJId TTOJIYYCHHA MOJIOKUTEIbHOMN
OLICHKH.
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