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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.11

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

(MOJILYJIST)

[IK-2 Crioco6eH BBIONHAT PAOOTHI IO TEXHUYIECKOMY O0CTY>KHBAHHIO M PEMOHTY 000PYOBAHUS TATOBBIX TPAaHC(HOPMATOPHBIX
MOACTAHIMN, TUHEUHBIX YCTPOUCTB CUCTEMBI TATOBOTO JIEKTPOCHAOKEHHUS

[1K-2.3 TIpon3BoauT pacyueT ¥ BEIOOP YCTABOK PEIEHHON 3aIIUTHI M aBTOMATHKH JIEKTPUIECKHUX CeTell M TATOBBIX MOJCTaHIIIH

B pe3ysbTaTe 0cBOEHHS TUCHUILIMHBI (MOAYJIfA) 00yHAOLIHIICH T0JKEH

3.1|3nats:

3.1.1 | BuABI perne; MPUHIMIT JSHCTBHS JICKTPOMEXAaHUIECKUX Pelic U MUKPOIPOIIECCOPHBIX OJIOKOB 3allUThI; JATYHUKH;
HU3MEPHUTENBHBIC TPAaHC(HOPMATOPBI; BUABI KOPOTKUX 3aMBIKAHHIT; TIPHHIUITEI PAOOTHI MHKPOIIPOLIECCOPHBIX U PENICHHBIX
CHCTEM 3aIllUT, YCTPOHCTB aBTOMAaTHKH; CXEMHBIE PEIICHHMS 3aIUTHl; BUBI 3aIIHUT IT0 TOKY U 110 HANPSHKEHHUIO

3.2 | YmeTs:

3.2.1 | paccUuTHIBaTh YCTaBKH 3aLIMTHI JIMHUH U (UAEPOB KOHTAKTHOW CETH, COCTABIIATH IPHHIMITHATIBHBIC 1 JIOTHYSCKUE CXEMBI
3aIUTHI; aHAJIM3UPOBATH CXEMBI PENICHHOM 3aIUTHI; HACTPAaUBaTh U OOCITY)XHUBATh PeJie; ONPeIersATh T0Ka3aTeIH paboTh
peneiHoi 3aIuThl

3.3 | Baagers:
3.3.1 [ MmeTogukamu pacueTa ¥ BEIOOpa CHCTEM 3aIIUTHI (hHIepOB KOHTAKTHON CETH, TPAHC(HOPMATOPOB M JTMHHIH
ANIEKTPOINEpead; METOJUKAMH PACUETa TOKOB KOPOTKOIO 3aMbIKAHUS U OMPEICICHUS 30H ACHCTBUS 3aIIUT
4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJINHBI (MO YJISA)
Kon HanmeHoBaHuUe pa3/eioB U TeM /BU/ 3aHATHS/ Cemectp | Yacos | Ilpumeuanne
3aHATHSA / Kype
Pa3nen 1. OcHOBHBIE IOHATHS M ONIPe/e/IeHHs] PeJleHHON 3aInThI
1.1 Peneiinas 3ammTa 1 aBTOMaTHKa. OCHOBHBIC ITOHATHSA B TpeOoBanms /JIex/ 9 2
1.2 Bup! aBapuilHBIX CUTYyaIMid U HapyLIeHUH paboThl sHeprocucteM /JIex/ 9 2
1.3 Perte. Bunipl, Ha3HaYeHUE W IPUHIMAIT paOoThI /JIek/ 9 2
1.4 Jarduku u npeodpa3oBaTed KOHTPOIbHO-U3MEPUTENbHBIX cucTeM /JIex/ 9 2
1.5 H3mepurenbhbie TpancdopmaTopsl. CXeMbl MOIKIIOUEHHS U YCIOBHUS 9 2
pabotsr /JIex/
1.6 Perne Toka PT-40 /J1a6/ 9 2 IpakTrdeckas
MOATOTOBKA
1.7 Penie Bpemenu PB100 /J1a6/ 9 2 [IpakTuueckas
HO/TOTOBKA
1.8 Pene makcumanbHoro Toka. HazHaueHue, KOHCTpYKLUS, IPUHIUI JEHCTBUS U 9 2 IIpakTuueckas
OCHOBHBIE XapakTepucTuk. /J1ad/ MOJrOTOBKA
1.9 Brok muxpomnponeccoproii 3amutsl BMP3 /J1a6/ 9 3 [IpakTnueckas
MOATOTOBKA
Pa3nen 2. Cxembl pesieiiHO 321U THI
2.1 3amuTa sneKTpudeckux cereit /JIex/ 9 2
2.2 3arura oT 3aMbIKaHus Ha 3emito /JIek/ 9 2
2.3 3amura Tpancdopmaropos /JIek/ 9 2
24 MopenupoBaHue MaKCUMaJIbHOW TOKOBOM 3amuTsl /J1ad/ 9 2 IIpakTuueckas
MOATOTOBKA
2.5 MogenupoBanue quddepeHInaIbHON 3amuThl Tpanchopmaropa /J1ad/ 9 2 IIpakTryeckas
MTOATOTOBKA
2.6 Mopnemuposanne ABPn AIIB /J1a6/ 9 3 IIpakTuueckas
[OATOTOBKA
2.7 3amura renepatopos /Jlex/ 9 2




2.8 3amura anekTpoasurateneit /Jlex/ 2
2.9 PacueT muddepennmansroi 3amuTel Tpanchopmaropa /Ilp/ 2 [pakTuveckas
MTOATOTOBKA
2.10 Pacder MakCHMaJIBHBIX TOKOBBIX 3aIIUT TpaHC(OpPMATOpa OT BHEITHHX KOPOTKUX 4 IIpakrtuueckas
3ambikanuit /I1p/ MHOATOTOBKA
2.11 Pacyer TokOBOH 3amuThI OT Ieperpy3ok /I1p/ 2 [IpakTuueckas
ITOATOTOBKA
2.12 ABTOMaTHKa CHCTEM 3i1ekTpocHa0keHus - ABPu AIIB /Jlex/ 2
2.13 Pacyer MakcHMalIbHOM TOKOBOH HaIlpaBIeHHON 3amuTsl /TIp/ 2 IIpakrtuueckas
HO/TOTOBKA
Paznen 3. 3ammTa TAroBoii ceTn
3.1 MukponponeccopHble OJIOKH CHCTEMBI 3aIUThI /JIex/ 4
32 3amiura TAroBOH CeTH mepeMeHHoro Toka 27.5kB /Jlex/ 2
33 3amuTa TATroBOM CeTH epeMeHHoro Toka 2x25kB /Jlex/ 2
34 3amura TArOBOM CETH ITOCTOSHHOro ToKa /JIek/ 2
3.5 PacueT TOKOB KOPOTKOTO 3aMbIKaHHUs B TATOBOM ceTH /I1p/ 4 [IpakTrueckas
MTOATOTOBKA
3.6 PacueT 1 BBIOOp yCTaBOK OBICTPOJEHCTBYIOMINX BEIKIIoUarenei /I1p/ 2 [IpakTnueckas
MOATOTOBKA
Pa3nen 4. CamocTosiTesibHasi padoTa
4.1 IMoxroroska k nexuusm /Cp/ 16
4.2 IToaroroska k nadopatopHbeiM padoram /Cp/ 16
4.3 ITonroroBka K MpakTHYSCKUM 3aHATHIM /Cp/ 16
4.4 Bemomaenne KIT /Cp/ 70 IIpakTuueckas
MOATOTOBKA
4.5 Iudposas 3anura GuaepoB KOHTAKTHOW CETH TOCTOSTHHOTO Toka /Cp/ 3
4.6 Hudposas 3ammra QuaepoB KOHTAKTHOW CETH TIepeMeHHOro Toka /Cp/ 2
Paszpnen 5. KoHTaKkTHBIE Yachl Ha aTTeCTALUIO
5.1 Ox3amen /KD/ 2,3
5.2 3amura KIT /KA/ 2

5. OHEHOYHBIE MATEPHAJIBI

OHUOC.

OreHOYHBIC MaTEePHANBI IS IPOBEICHNS IIPOMEXKYTOUYHON aTTeCTAIlMH 00yJalOIMXCs IPUBEICHB! B MPIIOKEHUN K
paboueil mporpaMMe JUCIHUIIIAHBL.
@DopMBbI U BHIBI TEKYLIETO KOHTPOJIS 110 AUCLIUIUIMHE (MOIYIIO), BUABI 3aJaHUH, KPUTEPHH HX OLICHUBAHUS,

pacnpezeneHne 6aIoB 110 BUIAaM TEKYIIETO KOHTPOJSI pa3pabaThIBAaOTCS MPENOIaBaTeIeM AUCIUILINHEI C YIETOM €€ CIeU(HUKU 1
JIOBOZATCS IO CBEICHUS 00YJAIONINXCS Ha IEPBOM yIeOHOM 3aHSATHH.
Tekyuuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS IPEIOaBaTesieM JAUCLHUIUIMHBI (MOJYJIs) B paMKax KOHTaKTHOW
PaboTHI ¥ caMOCTOATEIBHOH paboThl 0Oydaromuxcst. [t GUKCHPOBaHUS PE3YIbTATOB TEKYIETO KOHTPOIS MOXKET UCIIONb30BATHCS

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOXYJISA)

6.1. Pexomenayemas Jiurepatypa




6.1.1. OcHoBHas THUTEpaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, TOJ1

®urypnos E. 1. Peneitnas 3ammta. B 2 4. Y. 1. OCHOBBI peieiHON 3aIUTHI: M.: YMIT | https://umczdt.ru/books/
Y4eOHHUK JUTST BY30B XK.-JI. TPAHCIL. o
00pa3oB.
Ha K.-]I.
TPAHCIL.,
2009

6.1.2. JlonosiHUTEIbHAS INTEPATYpPa

ABTOpLI, COCTAaBUTECIIN 3armaBue Wznarensc OI1. anapec
TBO, TOJ

J12.1

Ourypnos E. 1. Penetinas 3amura. B 2 4. Y. 2. Peneiinas 3amura yCTpOHCTB M.: YMII | https://umczdt.ru/books/
TATOBOI'O SHCKTpOCHaG)KeHI/IH JKCJIIC3HBIX NOPOr: y‘le6HI/IK JJIA oo

BY30B .-]I. TPAHCII. 00pazos.
Ha K.-]I.
TpPAHCIL.,

2009

6.2 UndopmanoHHbIe TEXHOJIOTHH, HCNIOJIb3YyeMble IIPU OCYLIeCTBJICHHU 00pa30BaTe/IbHOIO0 NIPOLecca 10 JUCHUILIHHE

(Monyr0)

6.2.1 IlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACIIPOCTPAHSIEMOI0 IIPOIPAMMHOI0 o0ecnedeHust

6.2.1.1

Microsoft Office

6.2.1.2

Microsoft Visio

6.2.1.3

Komnac

6.2.2 Ilepeyennb npogeccoHAIBHBIX 023 JaHHBIX 1 HHQOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

IpodeccrnonansHble 6a3bl JAHHBIX:

6.2.2.2

DHepreTudeckoe 000pyI0BaHNE H CPEACTBA aBTOMaTH3aImu: http://www.nfenergo.ru/rus.html

6.2.2.3

basa nanneix CPEJJICTBA 1 CHUCTEMbBI ABTOMATU3AIIUN: https://www.rtsoft.ru

6224

WH}opMaIioHHbIE CIIPABOYHBIE CHCTEMBI:

6.2.2.5

WudopmaronHo-mpaBoBoit noptan [apanT http://www.garant.ru

6.2.2.6

WndopmarmionHo cripaBodHast cucrema KorcyneranT mmtoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJISA)

7.1

VaeOHBIE ayINTOPHH IS IPOBEICHHS 3aHATHI JISKIIMOHHOTO THITA, YKOMIUICKTOBAaHHBIE CIICIIHATN3HPOBAHHON MeOebIo
U TeXHHYECKUMH CPEICTBAMH O0YUCHUS: MYIbTUMEIUIHOE 000pyAOBaHHE I IPEIOCTABICHHS yaeOHOI nH(popMarm
OOJIBIION ayTUTOPHHU /WK 3BYKOYCHITUBAIOLIEE 000pyAOBaHHE (CTALMOHAPHOE HIIH IIEPEHOCHOE).

7.2

VueOHbIE ayAUTOPHHU AT IPOBEICHHUS MPAKTHUCCKUX 3aHITUH, TPYNIIOBBIX U HHIUBUAYAIBHBIX KOHCYIbTALlUH, TEKYIIETO
KOHTPOJISL M TIPOMEKYTOUHOH aTTECTALMH, YKOMIUICKTOBAHHBIE CIICLMATM3UPOBAHHON MEOEIBIO M TEXHUYECKHMHU
cpelcTBaMu 00y4eHHS: MyIbTHMENHHOS 000pyI0BaHNE H/UIIH 3ByKOYCHINBAIOIIee 000pyoBaHUE (CTAallIOHAPHOE WIIH
MIEPEHOCHOE)

73

IomenieHust A1 CaMOCTOSTENBHOM PadOThI, OCHAIICHHBIE KOMITBIOTEPHOIH TEXHUKOH C BOSMOKHOCTBIO ITOJKITIOUEHHS K
cetu "MHTepHET" U 00ECHeUeHHEM TOCTYIIA B HJICKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTENbHYIO CPENy YHUBEPCHUTETA.

7.4

INomemteHust oyt XpaHEeHUs M MPOMIIIAKTHIECKOT0 00CTy)KUBaHUS yIeOHOT0 000PyIOBAHIL

7.5

Jlaboparopuwn, ocHaIIeHHBIE CTIEIHATEHBIM JIAO0OpAaTOPHBIM 000pyA0BaHUEM: TabopaTopHbIil cTeH "PeneitHas 3ammra u
aBTOMATH3aIMA 3IEKTPOIHEPIreTHUECKHUX cucTeM"; Habop pene

7.6

INomemieHust A1t KypcoOBOTO MPOSKTHPOBAHS / BRITIOTHEHHSI KypPCOBBIX PabOT, YKOMIUICKTOBAaHHBIE CIICIIHAIN3UPOBAHHOMN

MeOeTbI0 U TEXHUUECKIMHU CPeACTBAMH 00y4eHUs (CTallMOHAPHBIMU HITH IIEPEHOCHBIMHU).




IIpunoxenne
K paboueii mporpaMMe AUCHUITIIUHBI

OIIEHOYHBIE MATEPUAJIBI AJI5S1 IPOMEXKYTOUYHOM ATTECTALIUU

MO JUCHUILIMHE (MOIY.TIO)

Peseiinag 3amura

(Haumenosanue OUCYUNTUHBL(MOOYIIS)

HaHpaBHeHI/IC HOATOTOBKH / CIICIUaJIbHOCTD

23.05.05 CucteMbl o0ecrieyeHHUs IBUKEHHUS MOE310B

(K00 u Haumenoganue)

HampasiieHHOCTS (TIpOGhITh )/ CIIenaT3aIus

DJIeKTPOCHAOKeHHE KeJTe3HbIX 10Por

(Haumenosanue)



1. llosicHuTEILHAA 3aNIUCKA

L[eJ'II) HpOMe)I(YTOqHOﬁ aTTeCTallul — OUCHHWBAHUC IMPOMCKYTOYHBIX W OKOHYATCIBHBIX PE3YJIbTATOB
oOyueHHs] 1O IUCHUIUIMHE, OO0ECHEeYMBAIONIMX JOCTHKECHHE IUIAHUPYEMbBIX Ppe3yJIbTaTOB OCBOCHHS
00pa3oBaTeNbHON MPOTPAMMBI.

DopMBI IPOMEKYTOUHON aTTECTALUU:
axzamen — 9 cemecmp (ODO), 5 kypc (3P0O)
Kypcogoti npoekm— 9 cemecmp (ODO), 5 kypc (3D0O)

[lepeuens KoMneTeHIUH, GOPMUPYEMBIX B IPOIIECCE OCBOCHUSI TUCIUTIAHBI

Kon 1 HanMeHOBaHNE KOMITETEHINN Kon mHamuKaTopa 1OCTHKEHNST KOMIIETCHIIUH
TIK-2: Cnocoben 8binonname TIK-2.3: IIpousgooum pacuem u b100p YCMABOK PeleliHOU 3auumsl U a8moMamuxu
pabomvl No MEXHUYECKOMY INEKMPUYECKUX cemell U MAL08bIX NOOCMAHYUIL

0OCTYIACUBAHUIO U PEMOHTTY
000pY008aHUSL MA20BIX
MPAHCHOPMAMOPHBIX NOOCMAHYULL,
JUHELHBIX YCMPOUCME CUCHEMb]
MsA2068020 INEKMPOCHADHCEHUSL

Pe3ynbrarsl 00y4eHus IO JUCHUILIUHE, COOTHECEHHBIE C TNIAHUPYEMBIMHU
pe3ysbTaTaMu OCBOEHUSI 00pa30BaTeIbHOM MPOrPaMMBbI

Kon 1 HanmMeHOBaHUE HHAMKATOpA PesynbraTel 00y4deHuns 1Mo AUCIUTUINHE OneHovHble
JIOCTHXEHUS] KOMITETCHINN MaTepUaJIb
IIK-2.3: Ilpouzéooum pacuem u | OOywarommiicsi  3HaeT:  BHABI  pene;  mpuHOMO  aedcrsust | Tecr:

8b100p YCMABOK penelHou 3awumsl | SMEKTPOMEXaHHUECKUX Pele M MUKPOIPOIECCOPHBIX OJIOKOB 3amuThl; | 1-34

U A8MOMAmMuKy  d1eKmpuyeckux | NaTYNKH; W3MEPHUTENbHBIC TpPaHC(HOPMATOpPBl; BHABI KOPOTKHMX | Bompocsr:
cemeltl U MA208bIX NOOCMAHYULL 3aMBIKaHUW, MPHHIUIB PabOoTBl MUKPONPOIIECCOPHBIX M pelerHbIx | 1-61
CHCTEM 3aIIUT, YCTPOHCTB aBTOMATHKH; CXCMHBIC PEIICHUS 3alIWUTHI;
BUJIBI 3aIIIUT 110 TOKY U 10 HANIPSKSHUIO

OOyuatonuiicss yMeeT: pacCUMThIBaTh yCTaBKM 3aIlUTHl JMHUN H | 3amaHus:
(GunepoB KOHTAKTHOH CETH, COCTaBISATh MpHUHIMIUAIbHBIE W | 1-11
JIOTHUYECKHUE CXEMBI 3aIIUThHI, AaHATU3UPOBATh CXEMBI pEJICHHOM 3alUThI;
HacTpauBaTh M OOCITY>XUBATh pPeie; ONPEAEATh MOKa3aTelnu padoThI
peJIeCHHON 3alTUThI

OOyuaromuiicsi BiageeT: METOJAWKaMHM pacuera W BblOopa cucreM | 3amaHus:
3amuThl  (QUAEpPOB KOHTAKTHOM CETH, TpaHC(POpMaTropoB M JuHHHA | 12-23
3JIEKTpOIIepeiad, METOMKAMH pacdeTa TOKOB KOPOTKOT'O 3aMBbIKaHUS 1
OIIpEACTICHUS 30H ACHCTBUS 3alIUT

[TpomesxyTouHas arTecTanus (9K3aMeH) MPOBOAUTCS B OAHOM U3 Cieayomux Gopm:
1) oTBeT HA OWIIET, COCTOSIINN U3 TEOPETUICCKUX BOTIPOCOB U MPAKTUYCCKUX 3a]IaHUN;
2) BemonHenue 3ananuil B OMOC yHuBepcurera.

3amuTa KypcoBOTO TPOEKTa MPEACTABISACT COOOW YCTHBIM MyOJIMYHBIN OTYET OOydaromerocs, Ha
KOTOPBIN €My OTBOJUTHCS 7-8 MUHYT U OTBETHI HA BOIIPOCHI MPETIOIaBaTENSl.



2. Tunosble' KOHTPOJILHBIE 32JAHAS WM HHbIE MATEPHAJIBI /15l OLEHKH 3HAHM, yMEHMUI,

HAaBbIKOB U (I/l.]'[l/l) ONbITA I€ATECJIBbHOCTH, XaPAKTCPU3YIOILIIUX YPOBCHDL C(l)OpMHpOBaHHOCTI/I KOMIIeTeHII it

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHNs) /ISl OI€HKH 3HAHNEBOr0 00Pa30BaTEJIbHOI0
pe3yJbTara

KOZ[ 1 HAUMCHOBAHHEC MHAUKATOPA JOCTHUKCHUA KOMIICTCHIIUA O6pa30BaTeJ’ILHbII>i pE3yIbTaAT

IIK-2.3:

IIpouszeooum pacuem u 6vi00p ycmagox penetinoti | OOyvaromuicss 3HaeT: BUABI  pele; NPHHUMIT  JIEHCTBUS

3qWumol U ABMOMAMUKY INEKMPULECKUX cemell U mA206blX | HIEKTPOMEXAHUUYECKUX pelle M MHKPOIPOLECCOPHBIX OJIOKOB
noocmanyuil 3aIIMTHI; JATYUKH; W3MEPHUTENbHBIE TPaHC()OPMATOPBl; BUJBI

KOPOTKUX 3aMBIKaHWH, MPUHIMIBI PAOOTH MUKPOIIPOLIECCOPHBIX
U pEJeHHBIX CHUCTEM 3aIlUT, YCTPOWCTB aBTOMATHKH; CXEMHBIC
PELICHUs] 3aIIUThI; BUABI 3aIMT IO TOKY U 110 HANPSKEHUIO

tect 1  Kakas 3amuTa cpaboTaet npH MOBPEXACHUN H30JISLUN BHYTPH TpaHchopmaropa?

a) Huddepennmanbaas

0) 3amuTa OT Heperpys3Ku

B) JuctanunonHas

tect 2 Kakas 3amuTa cpaboraet ObicTpee?

a) ToxoBas oTceuka

0) MakcuManbHasi TOKOBas 3aIuTa

B) l"azoBas

tect 3 Kaxkas 3ammuTa cpaboraet OvicTpee?

a) TokoBast oTceuka

0) JucraHnuoHHas

B) MakcumainbHasi TOKOBast

TecT4 YTO Takoe CeNeKTUBHOCTD 3aIIUTHI?

a) Cr1ocoOHOCTB OTKIIIOYATh TOJBKO MTOBPEKICHHBIN AIEMEHT IeTH

0) CrrocoOHOCTH CBOEBPEMEHHO OTKIIFOYATh MIOBPEXKICHHBIN SJI€MEHT LIS

B) CrtocoOHOCTB BBIOMpATh KaKyIO U3 3aIIUT UCIOIH30BAThH

TecT 5 UTO BRI3OBET cpabaThIBaHHE MaKCHMAaIbHOIH TOKOBOI 3aIUTHI?

a) Koporkoe 3ambIkanue

0) [NoBbImeHHas Harpy3Ka

B) BHe3anHOe OTKIIIOYEHUE HArPy3KH

tecT 6 Hasnauenue pesne Bpemenu B MT3

a) ObecnieueHne CEIEKTUBHOCTH IIPU OTCTPOMKE OT BHEITHUX KOPOTKHUX 3aMBIKaHHUI

0) Ob6ecnieuenne ObICTPOICHCTBHUS IPHU BHEITHIUX KOPOTKHUX 3aMBIKAHHIX

B) Jnst HacTpOMKH Ha PE30HAHC C KOHTYPOM, 00pa3yeMbIM HENbI0 KOPOTKOTO 3aMbIKaHHUS

Tect 7 IIpu3HaKaMu KakoOro COCTOSIHUS SIBIISIFOTCS\: TOK BBIIIIE HOMHHAJIBHOTO 3HAUYEHHMS, YTOJI CONPOTHUBIEHU B ipenenax 0-30
rpajycoB, HaNpsHKEHUE HIDKE HOMHUHAIBHOTO B npeaenax 10%

a) Ieperpyska

0) Kopotkoe 3ambikanue

B) ABapuiHBIN pexxuM

tect 8 UTO Takoe KOIPPUIHEHT CXeMbI?

a) 3710 KOIPPUIMEHT yUYUTHIBAIOIINI CXeMy BKIIOYCHUsI TpaHCHOpMAaTOPOB TOKA U OOMOTOK peie.
0) 3710 K03PPUINEHT YINUTHIBAIOMINI BHI KOPOTKOTO 3aMBIKAHHS B 3aIIUIIIAEMON TpeX(pa3HOi memu.
B) 370 KO3 PHUIMEHT, YIUTHIBAIOIINHA U3MEHEHNE TOKa IIPH KOPOTKOM 3aMBIKaHMH B 3aIIMINAEMON Tpex(ha3HOH 1emnu.
TecT 9  Yto Takoe K03 (UIMCHT BO3BpaTa pelie ToKa?

a) OTO OTHOILIEHHE TOK a BO3BpAaTa pejie K TOKY KOPOTKOTO 3aMbIKaHHs B 3aIMIIIAEMON LIETH.

0) DTO OTHOILIEHHE TOKa CpabaThIBaHUs pejie K TOKY ero Bo3Bpara.

B) 3TO OTHOILLIEHUE TOKA BO3BpATa pelie K TOKY ero cpabaThIBaHuUsI.

tecT 10 Kakum 00pa3oM MOKHO HOJKITFOUNTH HECKOJIBKO pelie K OMHOMY TpaHchopMaTopy Toka?

a) ITocmenoBarensHO

0) [NapanmensHO

B) O06a BapuaHTa

tecT 11 Yto Takoe k03¢ (HUIMEHT IyBCTBUTEIEHOCTH MAKCUMAIEHOW TOKOBOM 3aIlIUTHI?

a) OTO OTHOIIEHHE MUHUMAIIFHOTO TOKAa KOPOTKOTO 3aMBIKaHHs B 3al[MII[aeMON IENH K TOKY CpaOaThIBaHUS 3aIINTHI.
0) OTO OTHOIIEHHE TOKA B 3aIUIAEMON IENH K TOKY CpabaThIBaHUS 3aIUTHI.

B) 3TO OTHOILIEHNE MAaKCUMAJILHOTO TOKa Harpy3KH K TOKY cpabaTbIBaHUs pedie.

TecT 12 3avyem BTOpHYHBIE OOMOTKH TpaHc(hOpMaTOpa HaPsHKEHHS COSTUHSIOT 110 CXEME Pa30OMKHYTOTO TPEYTOJIbHUKA?
a) J1ist TOKITIOYEH U 3aIIUThI OT 3aMBIKaHUS Ha 3eMJTIO

0) JUis TOAKITIOYeHNS 3alUTH OT ABYX(PAa3HOTO 3aMBIKAHH

B) JU71st TOAKITIOYEHUS 3aIIUTHI OT TPeX(a3HOTO 3aMBIKAHHSA

tecT 13 OcHOBHOM mpuHIHAT paboTH! AU HepeHIINATBFHON 3aIIUTH

a) CpaBHeHHE TOKOB

0) Jlenenue HarpspKEHUS Ha TOK

B) YMHOKEHHE HANPSDKEHUS M TOK

! TpuBomsTcs THMOBBIE BOMPOCH W 3amaHus. OLEHOYHBIE CPEJACTBA, MPEAHAZHAYECHHBIC [JIs TPOBEICHUS ATTECTALMOHHOIO
MEpOIIpUsATHS, XpaHATCs Ha Kadeape B TOCTATOYHOM JUIsi NPOBEACHUS OLIGHOYHBIX IPOLENYp KOJIWYecTBe BapuaHToB. OlLEHOYHBIC
Cpe/ICTBAa TOAJICkKAT aKTyaJH3alldk C YYETOM pa3BHTHs Hayku, o0pa3oBaHUs, KyJIbTypbl, SKOHOMHKH, TEXHHUKH, TEXHOJOTHH W
couuaibHOM cdepbl. OTBETCTBEHHOCTH 3a HEPACIIPOCTPAHEHUE COJIEPIKaHMUs OLIEHOYHBIX CPEJCTB Cpeliy 00yJaronIuxcs yHUBEPCUTETa
HecyT 3aBeyronni kadeapoi 1 npenoaBarels — pa3padoTYNK OLEHOUHBIX CPE/ICTB.



tect 14 Kakue BBIKIIIOUaTENN TOJDKHBI OTKIIOUUTHCS IPH cpadaThiBaHuy A hepeHInaTbHOM 3auThl TPEXOOMOTOYHOTO

Tpanchopmaropa?
a) Bce
0) TonpKo 0 BEICOKOH CTOPOHE
B) Co BCeX CTOPOH, C KOTOPBIX MOKET OBbITh MOJIAHO HAIIPSKCHUE
tecT 15 Kak co3gath KOPOTKOE 3aMbIKaHUE?
a) 3anryHTUpOBATH BOIIBTMETP
0) 3alIyHTUPOBATh aMIIEPMETP
B) 3aMKHYTh 0OMOTKH TpaHcopMaTopa TOKa Ha Majoe CONPOTUBIICHHE
TecT 16 B xakom mopsijike TOIDKHBI CpadOTaTh 3alIUTH TPaHC(HOpPMATOpa MPH KOPOTKOM 3aMBbIKaHHH Ha €ro 0OMOTKax
a) HMuddepennunanpuas
0) MakcumanbHasi TOKOBast
B) TazoBas
tecT 17 Kak co3gaTh KOPOTKOE 3aMbIKaHUE?
a) [TpukocHyThCS OTBEPTKOM OJTHOBPEMEHHO K JIByM IIPOBOIHHUKAM pa3HbIX (a3
0) [TpukocHYThCS OTBEPTKOM OJTHOBPEMEHHO K JIByM IPOBOIHHUKAM OJHOH (ha3bl
B) 3anryHTUpOBAaTh MPEIOXPAHUTENb
tecT 18 Kakas 3amuTa cpaboTaeT mpu NOBPESKIACHUN H30JSIIIUN BHYTpU TpaHchopmaTopa?
a) Huddepenuunanbaas
0) 3ammra oT meperpy3Ku
B) JucraHnroHHast
tecT 19 Kaxkas 3ammuTa cpaboraet OvicTpee?
a) TokoBast oTceuka
0) MakcuMalibHast TOKOBast 3allliTa
B) I'azoBas
TecT 20 YTo Takoe CeNeKTUBHOCTD 3aIUTHI?
a) CrnocoOHOCTh OTKIIIOUATh TOJILKO MOBPEXKICHHBIN 3JIEMEHT LICIH
0) CrocoGHOCTh CBOEBPEMEHHO OTKIIOUYATh MOBPEXKICHHBIA AIEMEHT IeTTH
B) CriocoOHOCTB BRIOMpATh KaKyIO U3 3aIIUT UCIOIH30BATh
tecT 21 McTouHUK epBUYHOW HHPOPMALINH [UTA cpabaTbiBanus AudepeHInanTbHON 3aIIUThI
a) Tpaucdopmarop Toka
0) Tpanchopmarop HarpspKeHUS
B) [Ipeobpa3zoBaTenbHbIN TpaHChHOpPMATOP
) CuoBoii Tpancopmarop
Tect 22 [Ipu3HaKk KOPOTKOTO 3aMBIKaHUs B JIMHHUU 3JIEKTpoIepeaay
a) Tok 3HaUUTENBHO MPEBbIIACT HOMUHAIBHOE 3HAUCHNE
6) HanpspkeHne 3HaunTeIbHO MPEBBIINACT HOMUHAIBHOE 3HAUCHHE
B) CompoTHBIIEHHE IIETTH 3HAYNTEIHHO MPEBBIIIACT HOMHHAIBHOE 3HAYCHHE
tecT 23 Kak obecrieunBaercs cenekTuBHOCTE M T3 B pacmpeneTuTeTbHBIX CeTAX?
a) UemM nasplie OT Harpy3KH U OJIMKE K HCTOYHHKY, TEM BBIIIE YCTaBKa 110 TOKY
0) UeM nasplne oT Harpy3KH U OJIM)Ke K HICTOYHHKY, TEM MEHBIIIE BBIIEPXKKa [0 BPEMEHU
Tect 24 Yto Takoe KOIPPHUITHEHT CXeMbI?
a) 3710 KO PUIMEHT yUUTHIBAIOMINI CXeMY BKIIOYEHUs TpaHCHOpMAaTOPOB TOKa U 0OMOTOK pee.
0) 3710 KOIPPUIMEHT YUUTHIBAIOIINI B KOPOTKOTO 3aMbIKaHUS B 3aIIUIAEMON Tpex(a3HOi IeTu.
B) 310 K03(PPHULIMEHT, YIUTHIBAIONINI N3MEHEHHE TOKA IIPHU KOPOTKOM 3aMbIKAaHHUH B 3aIIUIIaeMON Tpex(}a3HO HemH.
tecT 25 Yto Takoe ko3¢ UIIEHT BO3BpaTa peiie Toka?
a) 3TO OTHOLICHNE TOK & BO3BPATa pejie K TOKY KOPOTKOTO 3aMBIKaHHS B 3aI[HIIIAEMON LIETIH.
0) OTO OTHOIIEHHE TOKa CpabaThIBaHUS pejie K TOKY ero Bo3Bpara.
B) OTO OTHOIICHHE TOKa BO3BpaTa pelie K TOKY €ro cpabaThIBaHMUsI.
TecT 26 Jlns 4ero ucmosib3yeTcs AaT4yuK Xosa?
a) H3mepenue cuiibl TOKa
0) M3mepenune 9acToThl HAMPSHKEHUS
B) H3mepeHne ocBemeHHOCTH
TecT 27 YTO MOXET 00eCTIeYnTh TaIbBAHUIECCKYIO Pa3Bs3Ky?
a) W3mepurenbHBIA TpaHC)OpPMATOP
0) W3MepuTeNbHBIN ITyHT
B) Pe3ucTuBHBINA AeMHUTENh HAPSHKCHUS
TecT 28 UTOo MOXKeT 00eCeYnTh TrajIbBaHUICCKYIO Pa3Bs3Ky?
a) WzmepurenbHblil Tpanchopmarop
0) W3MepuTenbHBIN IIyHT
B) Pe3ucTuBHBIN JeaUTENb HAPSKEHUS
T) Omnronapa
) EMKOCTHOM AenuTenb HalpshKeHus
tecT 29 UTO 03HAYAeT KiIacc TOYHOCTH pudopa?
a) [Ipexen norpentHocTH B NPOLICHTaX
0) [Ipenen TOYHOCTH B MPOLIEHTAX
B) [Ipexen morpenIHOCT! B OTHOCHTENBHBIX JI0JISX
r) [Ipexen TOYHOCTH B OTHOCHTENBHBIX TOJSIX<br
tecT 30 UTo Takoe KOPOTKOE 3aMbIKaHUe?
a) 3T0 yBeNMUEHNE TOKA B DIIEKTPUUECKOH [N B ITOJTOPa WK OoJee pas
0) OT0 masieHNe HAIPSDKCHUS B DJICKTPUUECKOH ey B Ba WK Ooee pas
B) 370 HE MPEYCMOTPEHHOE CXEMOW 3JIEKTPHIECKOE COSTMHEHHE MEXTy COO0H YacTel 3I1eKTpOyCTaHOBKH.
tect 31 Yto Takoe KOA(PUIMEHT YyBCTBUTEILHOCTH MAaKCHMAJIEHON TOKOBOH 3alUThI?
a) OTO OTHOIIECHHE MUHUMAIILHOTO TOKAa KOPOTKOTO 3aMBbIKaHHs B 3al[MII[aEMON [IENH K TOKY CpaOaThIBaHUS 3aINTHI.

0) OTO OTHOIIICHHE TOKA B 3alMIIACMOM IIEMH K TOKY Cpa0aThIBAHUS 3aIUTHI.




B) 3TO0 OTHOIICHHE MAKCHMAJIBHOTO TOKA HAIPY3KH K TOKY CpabaThIBaHUs pelie.
TecT 32 3adyeM BTOpHYHBIE OOMOTKH TpaHC(HOpMATOpa HAMPSDKEHHS COSTUHSIOT [0 CXEME Pa30MKHYTOI'O TPEYTOJIbHUKA?
a) J1ist TOKITIOYEHUSI 3aIIUTHI OT 3aMBIKaHUS Ha 3EMJTIO
0) JJis TOKITIOYeHHS 3alUTH OT ABYX(Pa3HOTO 3aMBIKAHHS
B) J171s1 TOIKITIOYEHUSI 3aIUTHI OT TPeX(Ha3HOTO 3aMBIKAHHS
tecT 33 Kakyro 3amuTy JIydIie UCTIOb30BaTh B PACIPECTUTEIBHBIX CETSIX B KAUECTBE OCHOBHOI?
a) HanpasieHnyro 0e3 BBIICPKKH BPEMECHU
0) TokoBylo oTceuky
B) MakcuManbHy0 TOKOBYHO
tect 34 Otnmume Y30 oT aBTOMaTa
a) VY30 pearupyeT Ha OTKIOHEHHE TOKa MUTAIOIIETO OT 00PAaTHOTO, aBTOMAT pearupyeT Ha BETUYMHY MUTAIOLIETO TOKA
0) VY30 pearupyeT;Ha BEIHUHHY IMATAIOIIETO TOKA, aBTOMAT pearupyeT Ha OTKIOHEHHE TOKA IUTAIOIIET0 OT 00OpaTHOTO
B) V30 npuMeHsieTcst TOJIbKO B 0JHO(A3HBIX IISHAX, aBTOMAT MOYKET MIPUMEHSATHCS M B TpeX(a3HbIX
2.2 TunoBble 321aHUA JJI1 OLIEHKU HABBIKOBOI0 00pa30BaTeIbHOI0 pe3yJibTaTa
Ko v HanMeHOBaHUE MHIMKATOPA IOCTH)KEHUS] KOMIICTCHITUH O0pa3oBaTeIbHbIN Pe3YIbTAT
IIK-2.3: Ilpouzeooum pacuem u evibop ycmasox penetinoti | OOydaromuics yMEeT: paCCUNTHIBATh YCTABKH 3allIUThI TMHUHN U

3awyumsl U ABMOMAamuKu IJ1eKmpudecKux cemell U MA20BbIX (bHHepOB KOHTAaKTHOU CCTU, COCTABJIATH MPUHIIUITUAIIBHBIC U
}’IOC)CMLZHL;MMV JIOTUYCCKUE CXEMbI 3allIUThI, aHAJIM3UPOBATH CXEMbL peneﬁﬂoﬁ

3alIUTHI, HACTPANBATh U OOCIYKHUBATh PEJc; OMPEICIIATh
MTOKAa3aTeIH pabOThI PEICHHOM 3aIUTHI

Paccunrats TOK YCTaBKH MaKCHMaJbHOU TOKOBOM 3alldTBI JIMHUMW 3JICKTponepeaad IpHu 3aJaHHbIX Sk3 HCTOYHHKA,
CONIPOTHUBJIEHUA U JUIMHBI JINHUA

2. Paccunrarh TOK YCTaBKM TOKOBOH OTCEUKH IPH 3aJaHHBIX TOKaX K.3. 1 MAKCUMAJIbHOI Harpy3ku

3. OneHUTh 4yBCTBUTENBHOCTD 3aIIUTHI, 3Hast TOK CpabaThIBAHUS 3aLIUTHI U TOK K.3.

4. PaccuuTarh TOK YCTaBKH (uaepa TATOBOM MOACTAHINHU JUIA 3aJaHHOTO y4acTKa, 3Has MaKCUMaJIbHBIN pabounii TOK M TOK
YAAJEHHOTO K.3.

5. PaccumraTh yCTaBKYy MaKCHMAaJIbHOW TOKOBOI 3aIllUTHI, 3HAS TOK HArpy3KH, MapameTphl TpaHchopmaTopa U SK3 Ha €ro
BBOJIE

6. Ilo 3amaHHOIT cXeMe OOBSCHUTH MOCIIEA0BATEIILHOCTD PAOOTHI Peie 3alUThI

7. HacTpoutb pene BpeMEHH, BHICTABUB 33JJaHHOE BpeMsl CpabaThIBaHUs

8. BBINOJIHNTH yCTAaHOBKY 3aJIaHHOTO TOKa cpabaThiBanus peine Toka PT-40

9. BBIMOTHHUTH YCTAaHOBKY 33/1aHHOTO YPOBHS CpaOaThIBaHMUS! pelie HAPSDKCHUS

10. CocraBuTh cXeMy MaKCHMaJIbHOM TOKOBOI 3aIUTHI TpaHC(hopMaTopa

11. CoOpatb Ha cTeHzae cxemy auddepeHnnantbHoi 3amnThl IByX0OMOTOYHOTO TpaHchopMaTopa

IIK-2.3: Ilpouzsodum pacuem u 6vlbop ycmagox peneinoi | OOydaromuiics BiIajgeeT: METOJUKAMH pacyeTa U BhIOOpa CHCTEM

3auiumsl U A6MOMAMUKU DJIEKMPULECKUX cemell u ms208bixX 3alIMThI (1)I/I,I[epOB KOHTaKTHOH CCTH, Tpchq)OpMaTOPOB W JTUHHAN
nodcmam;mi JJICKTpoICpeaady, MCTOAUKAMU pacucTa TOKOB KOPOTKOIO

3aMBIKAHUS M OIPeIeIICHHS 30H ASHCTBHUS 3aIlUT

12.
13.
14.
15.
16.
17.
18.

CoCTaBUTH JIOTUYECKYIO CXeMY 3alUThI pHaepa KOHTAaKTHON CeTH

CocraButh cxemy au¢epeHInaIbHOM 3aIUTH IByX00MOTOYHOTO TpaHchopMaTopa

CoCTaBUTH JIOTUUECKYIO CXEMY YIIPABJICHHS BBIKIIOYATEIEM ITPU cpabaThIBAaHHUH 3aIllUThl HA JIMHUHU JIEKTpoIepenad
CocTraBuTh CXeMy HOAKIIOUEHHST MAKCUMAJIBHOW TOKOBOM 3alIUThI BYXOOMOTOYHOIO TpaHchopmaropa

CocraBuTh CXeMy HOAKIIOUEHHS Ta30BOI1 3aIUTHI TpaHc(opmaropa

CocraBHUTh CXeMY 3alllUTHI OT IIEperpy3ku TpaHchopmaTopa

IIpoaHaau3upPOBaTh CXEMY pabOTHI 3aIUTHI TpaHChopMaTopa

19.
20.
21.
22.

23.

PaccuuTath TOK KOPOTKOTO 3aMBIKaHUS Ha BTOPHYHON 00MOTKe TpaHchopMaTopa, 3Hast €ro mapaMmeTphbl U SK3 Ha BXOJIE
PaccuuTaTth TOK KOPOTKOTO 3aMBIKaHUS B TSATOBOM CETH, 3Hasl MapaMeTPhl MOACTAHIIMN, KOHTAKTHON CETH U MECTO K.3.
Paccuurath Tpexda3HbIii TOK KOPOTKOTO 3aMbIKaHUs B IMHKUK IeKkTpornepenad 10kB npu 3agaHHbIX MapaMeTpax JHHAN U
PacCTOSIHUU IO TOYKH K.3. MOITHOCTh HCTOYHHKA B3SITh PABHBIM OCCKOHCYHOCTH.

PaccunTaTth TOK 3aMBIKaHHS OJHOW (pa3bl HA 3eMIIFO TP 3aJaHHBIX MapaMeTpax JHHHUU U PACCTOSHHUH JI0 TOYKH K.3. U
MOIIHOCTH UCTOYHHKA.

Ilo 3amagHOM cXeMe yYacTKa ITOSCHUTD 30HBI JICHCTBHS 3aIUT
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10.

11

14.

15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

2.3. Hepequb BOIIPOCOB JIA IOATOTOBKHU 06yqa}0mnxc;1 K HpOMe)KYTO‘{HOﬁ aTTeCTalinuu
BOHpOCBI K 5K3aMCHY

IlonsTue pene, NOHATHE BO3ACHCTBYIOIUX BEIUYHH, BUIBI PEIIE.

[lonsiTHe pesleHOM 3alUThl, CTPYKTYpHas CXeMa JBYXKAHAJIBHOW DPEJIIEWHOM 3allUThl 10 TOKY W
HaIPSKEHUIO.

CxeMmbl IPOJ0JIBHON 1 NIOTIEPEYHON CBSI3eN pesleiiHON 3aluThl, X padoTa.

OcHoBHbIE BUIBI peNeitHON 3alUThl (TOKOBAas 3allliTa, 3allUTa HAMPSIKEHUS, TUCTAHIIMOHHAS 3alUTa,
MMITYJIbCHAS 3alUTa, BHICOKOYACTOTHAS 3aIUTa). Y CJIOBUS cpabaThIBaHUS U MPUHIUIIBI paOOTHI 3aIIUT.
HuddepennnanbHas TokoBas 3amuTa. Buabl auddepeHmanbHbIX TOKOBBIX 3alIUT U MPHUHIMI UX
paboTHI.

@DyHKIMY U CBOWCTBA PEJIECHHON 3alIUThl. BBICTpOIEICTBHE PEIEUHON 3aILUTHI.

YcroitunBoCTh (DYHKIIMOHMPOBAHUS 3aIIUTHl. KOMIUIEKCHAs TIOCKOCTh TOKOB, TOK CpaOaThIBaHUS
pENIEHOM 3aIlUThI.

UyBCTBUTEIHHOCTH pelieiiHOM 3amuThl. KOs hUIMeHT 4yBCTBUTEIBHOCTH 3alIUTHI K.

OtcTtpoiika cpabaTsiBanus peneitHoi 3amuTel. KoadduimenT orctpoiiku 3amuThl kote 1 ko3 uipent
3amaca 3amurhl k3.

Tok cpabaTeiBaHMsI U TOK BO3BpATa 3alIUTHl B UCXOJHOE COCTOSIHUE, KO3(DPUIIMEHT BO3BpaTa 3aluThl kB.

. Pexxumer paboTel 3amuTel. BepHoe u HeBepHOE cpabaTbiBaHHe 3aUThL. Ha/ie)KHOCTD 3alHTHhI.
12.
13.

Onenka kayecTBa (PYHKIIMOHUPOBAHUS 3alIUTHI IO 00001IeHHOMY TToKa3aTento E.

Onenka kauecTBa GyHKIMOHUPOBAHUS 3AIIUTHI 110 TPUOTU3NTETFHOMY ToKasatento E1 1 mo mokazarento
MPOLIEHTA MPaBUILHON paboThI 3amuThl K, %.

[Monsarue pene. Knaccudukanus pene mo Buay BO3ACHCTBYIOHNIMX (U3NYECKHX BenWYrH. OCHOBHBIC
TpeOOBaHUS K JIEKTPOMATHUTHBIM pelie.

Cxema pesie ¢ TOBOPOTHBIM sIKOpeM. KOHCTpyKIUs 1 puHIMIT paboTHI.

Omnpenenenue AIeKTPOMArHUTHON CHITBI, IEHCTBYIONICH Ha SIKOPb pelie U TOKa cpabaThIBaHUS pelie.
Omnpenenenne Toka Bo3BpaTa pene. KooadduumeHnt Bo3Bpara pene. Pene MakcumManbHOTO U
MHUHHUMAJIBHOTO JIEHCTBHSL.

Omnpenenenue BpeMeHH cpabaTeiBanus pene. CrocoObl OBHIIEHUS OBICTPOACHCTBHS pelie.

PaGora pene Ha mepeMEHHOM TOKe.

Pene toka. KoHCTpyKIMs, NpUHIMI AEHCTBUS U OCHOBHBIE XapaKTEPUCTUKH.

Pene makcumanbHOro Toka. KoHCTpyKIIMsI, MPUHLINI JEHCTBUSI 1 OCHOBHBIE XapaKTEPUCTUKH.

Pene Bpemenu. KoHCTpyKIusl, IPUHIUI AEWCTBUSA U OCHOBHBIEC XapAKTEPUCTUKHU.

Pene nanmpaBnenust MomHocT. KOHCTpYKIMS, TPUHIUT AEMCTBUS U OCHOBHBIE XapAKTEPUCTHUKH.
[TpomexxyTounoe peine. KoHCTpyKLHs, TPUHLHUII IEUCTBUSL 1 OCHOBHBIE XapPAKTEPUCTHKH.

VYka3zarenpHoe pene. KOHCTpyKIus, NpUHLIMI I€UCTBUS U OCHOBHBIE XapaKTEPUCTHUKHU.

N3mepurenbHas cxeMa i peIeHHON 3allUThl, PEarupyrolIe Ha TOK U HANPSKEHUE.

Bunelr u3mepurenbHbIX 1npeoOpazoBatenei. TpancdopmaTopsl Toka U HampsbkeHHs. OCHOBHBIE
oTpeseeHusl.

Tpanchopmarop Toka. [IpuHiunuanbHas cxema U cxema 3aMelieHus TpaHcopMaTopa ToKa.
[TocTpoeHne BEKTOPHOU AHAarpaMMbl TpaHCchopMaTopa ToKa.

[TorpemnocTtu TpancpopmaTopa Toka. TokoBasi MOrPEUTHOCTh, YIJIOBasl MOTPEIIHOCTb, OTHOCUTEIbHAS
TOKOBasi IOI'PELIHOCTb, TOJTHASI TOTPEIIHOCTb.

Omnpenenenue pexxuma padboTsl TpaHchopMaTopa ToKa, 00ECIEUUBAIOIIET0 MUHUMAIBHYIO OIPEIIHOCTh
npeoOpa3oBaHus IEPBUYHOTO TOKA BO BTOPUYHBIH.

BnusHue BenuuMHBI TOKa B TNEPBUYHONM OOMOTKE TpaHcdopmaTopa TOKa HA MOTPEIIHOCTb
npeoOpa3oBanus Toka. J[uarpaMMa TOKOB.

OueHka mpeaeabHON BEIMYUHBI MEepBUYHOrO Toka. [loHsTue mpeaenbHOl kpaTHOcTH Toka K10 u
K10noM.

OcHoBHBIE TpeOOBaHUA K TpaHCPOopMaTOpaM TOKA.

Omnpenenenne ONTUMAIBLHON BETMYUHBI KO uunenTa Tpanchopmarmu KrT.

CxeMa coenuMHEHMI TpaHcpopMaropa TOKa W OOMOTOK pejie Toka B 3Be3ay. KoadduimeHT cxemsl.
VYcnoBust cpabaThIBaHUS pelie.

Tpanchopmarop Hanpsokenus. Onpenenenue. [IpuHnunuanbHas cxema ogHodaszHoro Tpanchopmaropa
HaIpPsSDKEHUS.



38.
39.

40.
41.
42.

43.

44.
45.
46.
47.
48.
49.

50.

51.
52.

53.
54.
. 3aI_HI/ITa TpaHC(bOpMaTOpOB, HE UMCIOIIIHUX BBRIKJIIOUATEIIEH Ha CTOPOHC BBICHICTO HAIIPSAXKCHHA. Crioco05b1
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OCHOBHBIE COOTHOLIEHHMS BEIMYMH B TpaHCPopMmarope HampsokeHHs. BUTKOBBIM KO3 UIMEHT
TpaHcpopMmauu 1 Ko ULreHT TpaHchOopMalluy Haps>KEeHUsI.

Omnpenenenue pexxuma paboThl TpaHCPOpMaTOpa HANPSHKEHUs, 00ECTeYMBAIOIET0 MHHHUMAIIBHYIO
MOTPEIIHOCTh MPeoOpa30BaHMsI IEPBUYHOTIO HAIIPSKEHUSI BO BTOPUUHOE.

Cxema coeiMHEHUs TpaHC(HOPMATOPOB HANPSKEHUS B 3BE31TY.

EmkocTHOl n3MepuTenbHblil mpeodpasoBarens. Cxema U IpUHLHUI PaOOTHI.

Cornacyromue TpaHcpopmaropel Toka. Cxema MOAKIIOYEHHS MOJYNPOBOJAHUKOBBIX 3aIlUT K
TpaHchopMaTopy TOKa.

Cornacyromue Tpancopmaropsl HampspkeHus. CxeMa MOIKIIOUEHHs! MOJyPOBOAHUKOBBIX 3aIlUT K
TpaHc(hopMaTOpy HANPSHKEHUS.

W3mepuTenbHas cxema JUisl peIeHHOM 3aIlUThI, pearnpyomei Ha TOK U HalpsKEHHE.

OcHoOBHbIE BUbI HOBPEXKACHUN JTUHUNA B TpeX(a3HbIX CETAX U UX MPUUHUHBI.

W3MmeHeHne ToKa KOPOTKOTO 3aMbIKaHUs BO BpeMeHHU. [loHATHE yapHOro ToKa.

OcHOBHBIE BU/IbI HEHOPMAJILHBIX PEKUMOB PaOOTHI AJIEKTPUUECKUX CETEH U MX MPUYNHBI.

BiusiHue nepexoJHbIX NPOLECCOB HA YCTPOMCTBA PEICHHON 3alUThl 1 ABTOMATHKH.

MaxkcruMasbHasi TOKOBasi (He HampaBieHHasl) 3aIlMTa paAUalbHbIX JUHUN C OJTHOCTOPOHHUM MHUTAaHUEM.
Cxema 1 npuHLIUI pabOTHI.

[IpuHnunuaneHass cxeMa MaKCUMAaJIbHOW HampaBlIeHHOW 3amuTel. [IpmHnmn  pevictBusa.  Tok
cpabaTbIBaHUs ITyCKOBBIX TOKOBBIX pene MH3.

MaxkcruMasbHasi HalpaBJI€HHAs 3allluTa KOJbLEBbIX TMHUHA. CXema v NPUHIUI JSHCTBUS.

Omnpenenenue Toka cpabaThlBaHUs MAKCUMaJIbHOM HanpaBieHHOM 3anuThl. Koadduuuments: orcrpoiiky,
3araca 4 BO3Bpara.

Onpenenenue ko3 duimenTa 4yBCTBUTEILHOCTH MAaKCUMAIbHOW TOKOBOW 3aIUTHI.

3amra TpanchopmMaTopoB. THIIEI 3aIIUT TpaHCHOPMATOPOB M OCHOBHBIE YCIOBHUS MX PAOOTHI.

OTKJTFOUEHUS TIOBPEXKICHHOTO TpaHchopMaTopa.

[ToBpexaeHUs 1 HEHOPMAJILHBIE PeKUMBI paOOThI AJIeKTpoaBuraresnei. [leperpyska u oOpbIB (hassbl.
Tunel 3ammr anexrpoasurareneid. TokoBas oTceuka.

OnHo peneitHas omHO(MAa3HAs cXeMa OTCEUKH JIJIS DJIEKTPOBUTATENICH MOIITHOCTRIO 710 2 MBT.

JIByX peneiinas AByxQa3Hasi cxeMa TOKOBOW OTCEUKH IS AJIEKTPOIBUTaTeNIeil MOITHOCTHIO 2 ... 5 MBT.
CxeMa npo1opHOM TG epeHITMaTbHON 3aIUTHI AJI 3JIEKTPOABUTaTeNIel MOIITHOCTHIO CBBIIIe 5 MBT.
3amuTa SJeKTpoJABUTATENIel OT meperpy3ku. HacTpoiika BBIIEP)KKH BpPEMEHU CpaOaThIBAHHUS OT
ITyCKOBOT'O TOKa

3aaHue A7 BBIIOJIHEHMSI KypCOBOIO ITPOEKTa
1 — Beimonauts pacueT auddepeHuanbHON 3aUTh CUIIOBOTO TPEXOOMOTOYHOTO TpaHchopMaTopa.
2 — PaccunTarh MaKCUMaAIbHYIO TOKOBYO 3amuty (MT3) ciitoBoro Tpexo6MoTo49HOTO TpaHchopmaropa.
3 — BriOpaTh TOKM yCTaBKHU OBICTPOICHCTBYIOIINX BBIKIIOYATENEH 7S 3aIMTHI TATOBOWM CETH ydacTKa

IIOCTOAHHOI'O TOKAa.

HCXOI[HBIC JAAaHHBIC IJI pacdyCTa 3alllUThI TpchCpopMaTopa:

Boiepikka BpeMEHH, C CTYIICHB
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0 TATH-10000/110/35/10 0,5 0,4 0,4 400 1000 0,08
McxonHbple JaHHBIE IS pacyeTa TOKOB YCTaBOK
Pa3mepsl nBHKEHUS
PacuerHnie
N1 YuacTok Macca HEUeT/4erT, UHTEepBa HeueT/ueT, | N2 EB
TOHH MHH
0 Cypa - Houka 6300/4800 10/10 0 1,3,2,4

3. MeToanveckne MaTepHaJibl, ONpe/e/siiolye Npouexypy 1 KpuTepuu olleHUBAHUS
c()OPMHPOBAHHOCTH KOMIeTEHINI NPH MPOBeIeHNHU MPOMEKYTOUHON aTTeCTAUH

Kputepun ¢popmMupoBaHusi 01leHOK N0 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBbIX 3a1aHUI



- OLIEHKa «OTJMYHO» BBICTABISIETCS OOYyYarolEeMyCs, €CIM KOJUYECTBO NPABMUIIBHBIX OTBETOB Ha
Bonpocsl coctasisgeT 100 —90% ot oOuiero o0bEMa 3a1aHHBIX BOIPOCOB;

- OLICHKA «XOPOLLI0» BBICTABIISAETCS 00YYarOIEeMyCsl, €CJIM KOJTMYECTBO MPABUIIBHBIX OTBETOB HA BOIIPOCHI
— 89 —76% ot ob11ero o0bEMa 3a1aHHBIX BOIPOCOB;

- OLEHKAa «YI0BJIETBOPHMTEJIbHO» BBICTABISIETCS OOYydalOIIeMyCs, €CIM KOJMYECTBO IPAaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHl —75—-60 % 0T 0611ero o0béma 3aJaHHBIX BOIIPOCOB;

- OLIEHKa «HEeYyI0BJIETBOPHUTEJIbHO» BBICTABISETCS OOyYaroleMycs, €CiId KOJWYECTBO IPAaBUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero o0bEMa 3a/IaHHBIX BOIPOCOB.

Kpurtepun ¢popmMupoBaHusi OlleHOK MO pe3y/bTATAM BbINOJHEHHUS 3aJaHUM

«OTJIMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHITOIHEHHYIO ITOJIHOCTHIO 0€3 OIMOOK U HEJOYETOB.

«Xopouio/3a4TeH0» — CTaBUTCS 32 pabOTY, BHIMOJHEHHYIO MOJHOCTHIO, HO TPU HAIUYUH B HEl He Oosee
OJTHOH Herpy0oil OIMOKY U OJTHOTO HeoueTa, He 0oJiee TPeX HEJJOYETOB.

«Y10BJIETBOPHUTEJIBHO/3a4TEH0» — CTABUTCA 32 PabOTy, eclu 00y4aroUIHiicsl MPaBUIIHHO BBIMOJTHUI HE
MeHee 2/3 Bcel paboThl WK JOIMYyCTHII He OoJiee O HOU Tpy0Ooit ommOKu U ABYX HEIOYETOB, HE Oojee OIHOM
rpyooit u ogHOW HerpyOoil ommOku, He Oosnee Tpex HerpyObIX OIIMOOK, OJHON Herpy0oil OmMOKU U ABYX
HE/I0YETOB.

«HeynoBjieTBOpUTEJbLHO/HE 3a4TE€HO» — CTAaBUTCSA 3a pabOTy, €CIM YHUCIO OMIMOOK M HEJOYETOB
MIPEBBICHIIO HOPMY ISl OLIEHKH «yIOBJICTBOPHTEIBHOY» WIIM TPABMIIBHO BBITIOJHEHO MeHee 2/3 Bceil paboThI.

Buowt owubox:

- epybOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABU, HOPM, He3HAHUe NPUEMO8 peuleHUs 3a0ad;
OWUOKU, NOKA3bLEAIOWUE HENPABUTIbHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HecpyOble OWUOKU. HEMOYHOCMU (POPMYIUPOBOK, ONpedelleHUll; HEPAYUOHATbHBI 8b100P X00d PeULeHUs.

- He0ouembl: HEPAYUOHATbHBLE NPUEMbL BLINOIHEHUS 3A0AHUSL, OMOETbHbBLE NOZPEULHOCU 8 YOPMYTUPOBKE
861860008, HEOPEIHCHOE BLINONHEHUE 3A0AHUS.

Kpurtepuu (popMHpOBaHUs OLEHOK M0 3aIUTe KyPCOBOI'0 MPOeKTa

«O1mmuHo» (5 6a/IoB) — MOMYYarOT 0OyyaroImyecs, CaMOCTOSTE/ILHO BBITIOJTHUBIINE W 0OPMUBILITE
KypPCOBYIO paboTy B COOTBETCTBUH C MPEbSABISEMBbIMU TPEOOBAHUSIMU, B KOTOPOM OTPa)XeHbI BCE HEOOXOZMMbIe
pe3y/bTaThl MPOBEJEHHBIX pacueToB 6e3 aprdmMeTHUeCKUX OIIMOOK, C/le/laHbl 0000IIArOIIe BBIBO/IbI, @ TAKXKe
IPaMOTHO OTBETHBIIIME Ha BCE BCTPEUHBIE BOMIPOCHI MPEIo/iaBaTe/is.

«Xopomo» (4 6anma) — mosy4yaroT 00YyYarOIIMecsi, CaMOCTOSITE/TbHO BBITIONIHUBILKE U O(QOPMUBILIHE
KyPCOBYIO paboTy B COOTBETCTBUH C MPEbSABISIEMBIMU TPEOOBAHUSIMU, B KOTOPOM OTPa)XeHbI BCE HEOOXOZMMbIe
pe3y/nbTaThl TIPOBE/IEHHBIX PAacyeToB, C/lefaHbl 0000IIarole BbIBOABL. [IpyU 3TOM TpH OTBETax Ha BOMPOCHI
TriperiofiaBaTesist 00yJaroIuiics JOMyCTUI He 6oJiee 0HOM Irpy0Oo OITMOKY WK IBYX HErpyObIX OITMOOK.

«YpoBnerBoputenibHO» (3 0anna) — mosydaroT 0OydYarolrecsi, CaMOCTOSITeNTbHO BBITIOJHUBIIME U
ohopMHUBIIIFE KypCOBYIO PabOTy B COOTBETCTBUM C TIPEIbSAB/ISAEMBIMA TPEOOBAHUSIMHM, B KOTOPOM OTPa’K€HbI
BCe HeOOXOJUMble pe3y/bTaThl MPOBEJEHHBIX PacueToOB, CjelaHbl 00o0OIIarole BhIBOZABL. [Ipy 3TOM MpHU
OTBETax Ha BOMPOCHI Mpero/jaBaTesist 00yJarouics JOMyCTHI JBe-TpY rpyObie OIMOKK WIH UeThIpe HerpyObIx
OIIMOOK.

«HeygoBnerBopuresibHo» (0 0anioB) — CTaBUTCA 3a KYpPCOBYIO paboTy, eC/id UWC/IO OMMOOK U
HE/IOUeTOB MPEBBICHUIO HOPMY /IJIS OLIEHKHU «Y/IOBJIETBOPUTE/ILHO», MO0 paboTa BBITIOTHEHA 00yUaroIuMCs He
CaMOCTOSATEJTBHO.

Buzipl ormbok:

- TpyOble: HeyMeHue cesiaTb 00001IatolIke BBIBO/[bI, OTCYTCTBUE 3HAHUN METO/IMK PACUETOB.

- HerpyOble: HETOUHOCTH B BBIBO/IaX, OIMMOKK B TOCTPOEHUH CXeM U rpadyKoB, HapylleHWe TpebOoBaHUM
odopm/ieHus.

Kpurepun ¢popmMupoBaHusi OLIEeHOK MO IK3AMEHY
«O1auaHo» (5 6a1I0B) — 00YYAOIIUIACS IEMOHCTPUPYET 3HAHUE BCEX PA3/ACIIOB U3YYaeMOUN JUCIIUILTHHBI:
coJiep)kaHue 0a30BBIX MOHATUN U (yHAaMEHTAIbHBIX MPOOJIEM; YMEHHUE W3JlaraTh MPOTrpaMMHBIA MaTepuai C
JEMOHCTpalMel KOHKPETHBIX MpuMepoB. CBOOOAHOE BIIAJIECHUE MATEPHAIOM JIOJDKHO XapaKTepU30BaThCS
JIOTUYECKOW SICHOCTHIO M UYETKUM BHJIEHMEM IWyTel NPUMEHEHHUs IOJyYeHHBIX 3HAHUW B MPaKTHYECKOU
ACATCIIbBHOCTH, YMCHUCM CBA34Th MATCpUajl C APYIrUMH OTPACIIAMU 3HAHUS.



«Xopomo» (4 6amia) — o0yJaroUuiicss IEMOHCTPUPYET 3HAHUSI BCEX Pa3/eioB U3y4aeMOM JUCIHUITIIHBL:
coJiepkaHue 0a30BBIX MOHATHM M (yHIAMEHTAIbHBIX MpoOJeM; Iprodpen HeOOXOAUMbIE YMEHHSI U HaBBIKH,
OCBOMJI BOIIPOCHI MPAKTUUECKOTO0 MPUMEHEHHUs MOTY4YEeHHBIX 3HaHUM, He JOMyCTHI (aKTHUECKUX OLIMOOK MpH
OTBETE, JOCTATOYHO IIOCJIEIOBATEIbHO M JIOTUYHO H3JIaraeT TEOPEeTUYECKUI MaTepuai, JOMycKas JIUIIb
HE3HAUUTENIbHbIE HApyIIEHUs MOCJIE0BAaTEIbHOCTH H3J0XKEHUS W HEKOTOpble HETOYHOCTH. TakuMm oOpazom
JTaHHasI OLIEHKAa BBICTABIISIETCS 32 MIPABUIIBbHBIN, HO HEJOCTATOUHO MOJIHBIN OTBET.

«YnoBierBopuTebHO» (3 Oamna) — oOyuaromuidcss JEeMOHCTPUPYET 3HAHHE OCHOBHBIX pa3JesioB
pOrpaMMbl M3y4aeMOro Kypca: €ro 0a30BBIX MOHATHA M (yHIAMEHTAIbHBIX mpoOiem. OpHaKo 3HaHUE
OCHOBHBIX MpOoOJeM Kypca HE MOIKPEIUIAIOTCS KOHKPETHBIMU MPAKTUYECKHUMH NpUMEpamMH, HE MOIHOCTHIO
PacKpbITa CyIIHOCTbh BOIPOCOB, OTBET HEAOCTATOYHO JIOTUYEH U HE BCET/a II0CIIeI0BATENEH, JOMYIIEHbI OIINOKN
Y HETOYHOCTH.

«HeynoBjerBoputeabHo» (0 0amioB) — BBICTABISETCS B TOM Cllydae, KOrJa OOYyYaroIIwiAcs
JIEMOHCTpHUPYET (hparMeHTapHbIE 3HAHUS OCHOBHBIX pa3IelioB MPOrpaMMbI M3y4aeMOro Kypca: ero 0a3oBBIX
MOHATUH U (QyHAAMEHTAIBHBIX TpoOJeM. VY 9SK3aMEHyeMOro ciado BBIpaKE€Ha CIIOCOOHOCTh K
CaMOCTOSITEIbHOMY aHAJIUTUYECKOMY MBIIIJICHUIO, HMEIOTCS 3aTPYAHEHHUS B M3JIO0KEHHHM MaTepuana,
OTCYTCTBYIOT HEOOXO/IUMBIC YMEHUS M HaBBIKH, JTOMYIIEHBI TPyObIie OMMOKHN W HE3HAHWE TEPMUHOJIOTHH, OTKa3
OTBEUYaTh Ha JOIMOJIHUTENbHBIE BOMPOCHI, 3HAHHE KOTOPHIX HEOOXOIMMO MMl TMOJNYYEHHUS TMONOKHUTEIbHOM
OLIEHKH.



