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O61acTb NpUMeHEHNS, LeTH | 331a9H (OH/1a OIEHOYHBIX CPEICTB

Onrcanne noxasatenell W KpHTEDPHEB OLECHHBAHHS KOMIICTEHIH, bopmupyemsIx B
MPOLECCE OCBOCHHS JUCUMILTAHEI (MOTYJIs)

Ilepeyens KOMIeTEHIMI ¢ yKa3aHWEM 3TANOB WX (opMmupoBaHms B mpollecce OCBOEHMS
OI10IT

Irans! GOPMHPOBAHHMSA KOMITETEHIMI

Iloxasarenu yposHeH c)OpMUPOBAHHOCTH KOMIETEHIUH HA HTANIAX UX (hOpMHpOBaH¥s,
ONHMCaHHE MIKaN OLIEHUBAHUS

[Tokasarenn ypoBHeii chOpMUPOBAHHOCTH KOMIIETEHITHH Ha HTAax UX

(hopmupoBanks

Onwmcanue mwkan oneHUBanus

THunoBble KOHTPONBHEIC 3a7aHKs, WHBIE MATEPHAILI H METOHUECKHE PEKOMEH/IAIINH,
HEOOXOMMBIe /TS OLEHKH cOPMUPOBAHHOCTH KOMITETEHITHI

B nporuecce ocBoerus OITOI

Bonpocks! 17151 BXOHOr0 KOHTpPOJIs

OnerouHble cpecTBa U KpHTEPUH CHOPMHUPOBAHHOCTH KOMIETEHITHIA

Bonpock! uis MpoBEpKH 0CTATOYHBIX 3HAHHI CTYIEHTOB

3a1aHus U1 IPOMEKYTOUHOM aTTeCTAIlMM (3a4eTa ¥ (M) 5K3aMeHa)
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1. Ob61acTh NpUMeHeHHs, EIH @ 321291 donia onenouHbIX cpeacTn

®onyt oneHounBIX cpeacT (POC) ABISETCS HEOTHEMIEMON YACTEIO pabouel mporpammei

avcnumuHel «[IpoexTupoBanue u SKCILTyaTaluus YCTPOHCTB PEIeHHON 3aIMUTEI» M IpeHA3HAYEH

AL KOHTPOJIS ¥ OUCHKH 00pa3’oBaTeNbHBIX NOCTHXEHHH, oOyuaiommxcs (B T.4. 110

CaMOCTOATENbHOH paboTe cTymeHToB, ganee — CPC), OCBOMBIIMX nporpaMMy JaHHOM
JUCLIUTLTAHEL.

Lensio oHma ONEHOUHBIX CPEACTB SBNAETCS YCTAHOBIEHHE COOTBETCTBHS YPOBHS
[IOJITOTOBKH obyyarommxcs TpebOBaHHAM oI'0C BO no HaIpaB/IEHUIO

IIOATOTOBKH/cienuansHocTH 13.04.02 «DIIeKTPOIHEPIeTHKA U 3IEKTPOTEXHHKAY.

Pabouern mnporpammoit ucummmEEl  «[IpOeKTHpOBaHHE W IKCITyaTalds YCTPOUCTB
DENICHHON 3aUIUTEI» MPETYCMOTPEHO GOPMHPOBAHHE CICAYIOLIHX KOMIETEHIIHI:

1) IIK-2 - Cnocoben opzanusoeame u 6binoanime pabomel no sxcnayamayuu yempoiicme u
KOMRIEKCOE peletHou 3aujumet U NPOMUBOAEAPUIIHON ABMOMAMUKY

2) IIK-3 - Cnocoben opzanuzoeams u ebinonnams pabomut no sxcnayamayuu 060pyoosanus
MEXHON02UHECKOU aBMOMAMUKYU U 8036YHCOeHUS

2. Onucanue nokazareneii u KPHTEpHEB OLICHHBAHHSA KOMNeETeHIHH, PopmMHpyeMbIx B
npouecce 0CBOCHHH THCHHNIMHBI (MOXY. 151)
Onucanne moxasareneil W KpHUTEPHEB OLEHHBAHHA KOMIIETEHLIMIA. bopmupyeMeIx B

TIpOLEeCCe OCBOCHUS JUCLMILTHHBL (MOXYIIA), H MCIOJIB3YEMBIE OLEHOUHBIE CpEeACTBa IIPHBE/ICHE] B
Tabuune 1.
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B ®I'BOY BO «JI'TY»

2.2.2. Onncanne mKa ONeHHBAHMUSNA

BHE/pEHa MOIYTbHO-DEHTHHIOBAS CHCTEMA OMEHKH yueOHHOi

ACATCIBHOCTH CTYACHTOB. B cooTBeTcTBHM C 9TOM cmcTeMol NPUMEHSIOTC NATHOaNbHAs,
ABanatHbanbEasd W cTOOAIbHAS MIKATE! 3HAHM, YMEHHH. HaBBIKOB,

HIxanbl onenaBanun

% Kpurepnn onennBanus
N
5 | E .
e | g |
E |2 | ¢
= = 3
_ IToxa3spiBaeT BBICOKMH ypoBeHb CHOPMUPOBAHHOCTH KOMMETEHLIHIA, T.e.: |
N | ~ TPOAEMOHCTPHPYET ITy6OKOE M NPOYHOE YCBOEHHE MaTepHaia:
" = 3 ~ HCHEpNBIBAIOLIE, HETKO, MOCNEN0BATENBHO, TPAMOTHO M JIOFMYECKH
& & % & CTPOHHO H3/1araeT TEOPeTHYECKHI MaTepHar;
E E § % —  TNpPaBHIBHO GOPMHUPYET ONpe/eeHUs:
ES| 8 “g:' =8 ~ JAEMOHCTDHDYET YMEHHS CaMOCTOSTENBHOH paGOTHI C HOPMATHMBHO-
8 E S 5 58 MpPaBOBOMH JIUTEPATYPOi;
el i c — _YMEET JIeN1aTh BBIBO/IBI 110 H3AraeMoMy MaTepHay.
e 3 [lokassiBaeT nocTaTouHslil yporeHs CHOPMHUPOBAHHOCTH KOMIETEHLMIE, T.6.:
. i ~ ACMOHCTPHPYET JOCTATOYHO IOJIHOE 3HAHHWE MATEpHana, OCHOBHBIX
<~ 2| = TEOPETHYECKHX ITOTI0KEHHIA;
& L] i — [HOCTaTOYHO MOC/IeA0BATENBHO, TPAMOTHO NOTMYECKH CTPOMHO W3araeT
e g g MaTepHal;
2 § & § 2 g ~ ACMOHCTPHPYET YMEHHS OPHEHTHPOBATHLCA B HOPMAITEHOMN JIMTEPATY Pe:
28|23 |28 ~ YMEeT [e/iaTh [0CTAaTOYHO OGOCHOBAHHBIE BBIBOMEI MO MANAraeMOMY
T O B =] T \O MaTEpPlaer. -
> - 2 [NoxassiBaeT noporoskIi yposeHs chOPMUPOBAHHOCTH KOM NETEHLIMIH, T.€..
r % g 2 — JAGMOHCTpHpYeT oblllee 3HAHHE U3YaEMOrO MaTepHaTa;
= = - — HCHBITBIBAET  CEpbE3HbIC  3aTPYAHEHMS NpPH  OTBETaX  Ha |
g E 3 E 8 AONOTHHTEEHBIE BOMPOCHL;
& & g §' g ~ 3HAET OCHOBHYIO PEKOMEHJIYeMYIO JIMTEPATYDY:
E g E - 53 — YMEET CTPOMTh OTBET B COOTBETCTBHM CO CTPYKTYPOIl H31araemoro
g 8 E " E : MaTepuana.
=] B ™ = o
2T %L | BY |
2 2 ~ Craeures B ciyyae:
% % % — HE3HaHWS 3HAYMTENIBHOM YaCTH MPOrPaMMHOTO MAaTepHaa;
5 E E — HE BlajeHus MOHATHHHBIM annapaTtoM JUCLMIUTHHBI
g = S — JONYWEHHs CYWIECTBEHHBIX OMMOOK TPH M3NOKEHUM Yy4eOGHOro
E 8 » 8 . MaTepuana;
E @ E é g % — HEYMEHHE CTPOHMTb OTBET B COOTBETCTBHH CO CTPYKTYPOIf H3I4raeMoro
8E| 88 S O BOnpoca;
%\ é g = g 8 — HEYMEHHE [IENIaTh BHIBOJIBI 110 H3/IAraeMOMY MaTepHay.
|29 IRY |8
| —




3. TunoBbie KOHTPOJILHBIE 321AHN, HHbIE MAaTEPHAJIBLI H METOIHYECKHE
PeKOMeHAaIHH, HeOOX0AMMbIe IS OLEHKH COPMHPOBAHHOCTH KOMIIETeH il
B nipouecce ocsoenus OITOII

3.1. Bonpocs! aas BXoaHOro KOHTPOASA

1. Cxems! snekTpuyeckux ceteif u cuctem. OBmue IPHHIKIBI TOCTPOCHHS CXEM IEKTPUHECKHX
ceTeH.

2. CxeMbl paliOHHBIX 3IEKTPHYECKHX CeTel.

3. CXeMBI rOPOJICKHX H CENIbCKHX JIEKTPHUECKHX CETei.

4. CxeMBl rOPOJCKHX H CENbCKEX 3NEKTPUYECKUX CETEH.

5. CXeMBI 3IEKTPHYECKUX CeTel IPOMBIILIEHHBIX NPENTPUAATHIA.

6. Cxemsl anekTprueckux ceteit 1o 1000 B.

7. Koncrpykuus BJI u KJI.

8. Cxemsl 3amermerus u napamerpsi JIDIT.

9. CxeMbl 3aMEMEHUs ¥ 1aPAMETPB  IBYXOOGMOTOUHBIX TpaHc(opMaTopos.

10. Cxemel 3aMelneHns 1 mapaMeTps TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB.

11. IToTrepu MOIIHOCTH B JTMHHUAX U TpancopMmaropax.

12. Tlotepu sueprum B MMHUSX U TpaHcopMaTopax.

13. MeponpHsTast 10 CHIKEHUIO TOTEPh MOIHOCT U SHEPIHH B JIEKTPHYECKHX CETsX.

14. TloTeps u nafieHye HaNpPIKEHUS.

15. Beibop ceuenwit nuHMI JJICKTPONCpENIaYd 10 3KOHOMHYECKHM CooOpaxeHusiM. Meroj
IKOHOMHMYECKOH IIOTHOCTH TOKA. MeTO 5KOHOMHYECKHX HHTEPBAJIOB.

16. Beibop ceuenuit npoBoaos uHHE U U1 Kabenel 1o YCIIOBHMSIM HarpeBaHus.

17. Beibop ceuenus uHuMH /IEKTPONEPEIavH 110 NOMYCTUMOMH MOTEPE HANPSIKEHNS.

18. Iposepka ceuerns JIOII no ycrosusm KOPOHBI, MEXaHHYECKOH NMPOYHOCTH H TEPMUYECKOM
YCTOMYHBOCTH.

19. BeiGop MOIIHOCTH ¥ MecTa yCTAHOBKH KOMIIEHCHPYIOLIMX YCTPOHCTB

20. Yerpoiicta ITBB. Verpoiicrsa PITH.

3.2. Ouenoqnbie cpeACTBA M KPHTEPHH ¢OpPMHPOBAHHOCTH KOMIIETEHIHI

ATTeCTALUHOHHAN KOHTPOIbHas pabora Nel

1. IloBpexaenus u HEHOPMATLHEIE PEXKHMBI B CHCTEMAX 9JIEKTPOCHAOKEH S

2. OcHOBHBIE BHIBI PeNeHHOM 3aIHUTHL.

3. Pa3sHOBHIHOCTH pele 3amuThl

4. OcHoBHBIE TpeOOBaHHS, IPEABABIAEMBIE K PeeHHOM 3aITHTe TIOBPEKIEHHHA M HEHOPMATbHBIX
PEKHMOB.

5. Meroauka eibopa TT mwis mutanus cxem P3A. 10% KpPaTHOCTb.

6. Cxemsl Bkmouenus TH u cxeMsl coequrenns 06Motox TH

7. WICTOYHMKH OIEpaTWBHOrO ToKa. HasHaueHwe ® obmme TpeOOBaHUS K HCTOYHHMKAM
ONEpaTHBHOTO TOKA.

8. CxeMsl BTOpHYHBIX coeuHeHmi. M306pakenne cxem P3A. VeloBHbIE 0603HAYECHNS HIEMEHTOR
BTOPHYHBIX LIETIEH.

9. Oco6eHHOCTH JKCILTYaTallM¥ MHAKDOTIPOIIECCOPHBIX AT, [TOMeX03aIMIeHHOCTS MG POBBIX
pene. HcnbItanus annapaTypbl Ha MOMEXO3AIUIIEHHOCTS. Mcnombs30Banue uu(pOoBEIX pee B
kayecTBe 1eMeHTOB ACY TII.

10. Texauueckoe o6y KUBaHUE UMPOBBIX pere.

11. Ilpunumun aedcTBHS MakCHMABHOM TOKOBOM 3amuThl. Pacuer Toka cpabarsiBanus MT3 ot
Mexaydasusix K3. BeiGop Bpemenu cpabaTsBanus MT3.

12. O6ecneuenne cenexrusHoctt MT3. Vekopenne MT3 OpH BKIIOYEHHH BEIKIMOYaTens. Obmas
onexnka MT3.
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ATTeCTAUHOHHAS KOHTPOAbLHAN paGoTa No2

Hasnauenwue u npunimn gedcTBrs TOKOBOK OTCEUKH. Pacuer ycraBok TOKOBO# OTCEYKH.
ToxoBast oTceuka MHMM ¢ ABYXCTOPOHHHM MHUTAHHEM. Bri6op napamerpos cpabarriBanus.
Pacumpenne 3ammmaeMolf 30HBI TOKOBOM OTCCYKH CO CTYNEHYaTOM XapaKTEpPHCTHKOM
BBIZICPXKKH BpeMeHH. Bribop mapamerpos cpabarsiBanus.

CxeMBI TOKOBOM OTCEYKH CO CTYNICHYATOH XapaKTEPUCTHKOM BBIIEPKKH BPEMEHH Ha
TIOCTOSHHOM oOnepaTuBHOM Toke. O6racTh NMpHMeHEeHHs, BBIGOP napaMeTpoB cpabaTbiBaHHSA.
O6mas onerka TO.

Cxemsl MTH3 Ha n0CTOSHHOM OnepaTHBHOM TOKe, BEIOOp mapaMeTpoB cpabarbiBanus. BriGop
YCTaBOK MaKCHMaJIbHBIX TOKOBBIX HAIIPABJICHHBIX 3aIAT

Toku n HanpskeHHs Tpu 3aMbIKaHHE Ha 3eMumio. OCHOBHBIE TpeboBaHUA K 3amMTam oOT
3aMbIKaHHUs Ha 3eMIIIO. [[pHHIIMIIBI BBITIOTHEHHS 3AIIAT OT 3aMBIKAHKS HA 3EMITIO.

Bei6op Toka cpabarbiBanus HeHanpasieHHOM 3aiHTE 33. BriGop napamerpos cpabarsiBanus
HanpasNeHHOH 3amuTel 33. 3amUTa OT 3aMBIKAHHUS HA 3eMIIO B CETHX © KOMIIEHCHPOBaHHOM
HEHTPAIBIO.

Yckopenre MT3 n1pu BKIIFOYEHHH BEIKIIFOYATENTS

[lonepeunas muddepennuanpaas 3ammra napajuleIbHbIX THHHH

IIpUHIMIBI BRIMONHEHNUS CeTEKTHBHOMN 3aITHTHI JTHHAHA C nomomsro JI3. Ctpykrypa 3amuTs
JIMHAH C MCTIOB30BAHUEM JUCTAHUHOHHOM 3alUTHL YCTPOHCTBO OJIOKMPOBKM TIPDH KayaHUsX
(YBK). Yckopenne aucTaHIHOHHBIX 3amuT o BY KaHay.

[IpuanAn fefcTBUS MPOIOABHOMN nudepeRImaTbHON 3amKUTE THHME. BriGop apaMeTpoB
cpabarbiBanusi. Pacuer Toka HeGananca. ko3¢ duLHMenTa JyBCTBUTENBHOCTH Criocobss
MOBBIICHAS KO3(QDHIHEHTA YyBCTBUTEIBHOCTH.

ATTeCTALIHOHHAN KOHTPO.IbHAA pabora Ne3

IIpMHIMNBI BBIIONHEHHS CETEKTHBHON 3alUTHI JTHHHN © nomomsio J[3. CtpykTypa 3ammTh
JIHHEH C HCTIONB30BAHHEM NMCTAHIIMOHHOM 3alMTHL YCTPOMCTBO GIOKHPOBKH MPH KAYaHHAX
(YBK). Yckopenue qucTaniHoHHbIX 3amuT 1o BY KaHaly.

[Ipusnmun feficTBUs NpoROTBHOM ma(depeHImanbHON 3amuTsl JMAKE. Bribop napameTpoB
cpabateiBanus. Pacyer Toka HeGananca, K03GUIHEHTa YyBCTBUTENBHOCTH CrOCO6HI
NOBBIIECHHAS KO3Q(HIHEHTa YyBCTBUTELHOCTH.

Hasnagenwne, npuHIMD nelicTBuS monepedHOH A (epeHIHATBHON 3alATHl NapaUIeIEHBIX
nmuHEK. BeiGop mapamerpa cpabarsiBanms. OueHka M 06JacTh NPUMEHEHHUS MOIEPEUHOH
MM depeHIHaTbHOM 3aIUThI THHUIA.

Auddepenunanshas 3amura. OG1acTs NPUMEHEHHS M NPUHLHAN AeHCTBHS. OCOBEHHOCTH.
BIMSAIOIIME Ha BeMonHenune (37T,

Bri6op ycraBok auddepeHnmuanbEoi 3ammTs! TpaHchopmaropa

Huddepennuansuas orceuka Tparchopmaropa

Huddepernuansuas 3ammra TpaHchopmaropa c OBICTPOHACHIINAIOIIHMHCS
TpaHcopmaropamu. JlubdepennuansHas  3amura TpaHcopMaTopa C TOPMOXKEHUEM.
AuddepennuansHoe pelie ¢ TopmoxerneM tana J3T-11.
MT3  1ByXOOMOTOYHBIX MHOHHKAIOIIHX TpauchopmaropoB. BsiGop ycrasok MT3
TpaHcopmaropa. MakcuManbHas TOKOBas 3allHTa C ITYCKOM 110 HalPSUKEHHIO.
Pacuer MT3 Ha 3nemenTax cxemsl IBYXTpaHCHOPMATOPHOM MOACTAHIHH.
Paccranoska 3amut Ha Tpex0OMOTOYHBIX TpaHChOPMATOpaXx.
Toxosas oTceuxa TpaHcopmaropa.
3amuTa oT neperpysku Tpancdopmaropa.
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13. Obmme cBemenus o penediHo# 3ammre dNEKTpoaBHrartenei. Bunsl mnospexnmenuii u
HEHOPMAIIbHBIX PEXHMOB paboTh! ABHraTeNel IepeMeHHOro TOKa.

14. 3amura gBurateneit or Mexnydasueix K3. 3ammra 3JIEKTPOABUTATE/IEH OT Meperpysku.
3amyTa OT NEPErpy3Ky ¢ TEMIOBBIM peite. 3amuTa OT EPErpy3KH ¢ TOKOBBIMH pene.

3.3 Bonpocs! 11t IPOBEPKH 0CTATOYHBIX 3HAHMI CTYJAE€HTOB

1. Ha3snaueHwne peleifHOM 3aLMThl U ABTOMATHKH.

2. Tlospexnerus H HEHOPMATbHEIE PEXKHMBEI B CUCTEMAX 3JIEKTPOCHAOKEHHUS

3. OcHoBHBIE BHIBI peneHHOM 3aIMUTHL.

4. OcHoBHBIE TPe6OBaHNS, NIPEABIBIAEMBIE K PEICHHON 3alUTe MOBPEKAEHMH M HEHOPMATEHEIX
PEKUMOB.

5. Meroawka BeiGopa TT anst nuranus cxem P3A. 10% KpaTHOCTb.

6. Cxemsl Bkmouenns TH u cxemsl coemuerns o6motox TH

7. Wcroumuku onepaTMBHOr0O Toka. HasHauyeHwe wu obmme TpeGOBaHMA K HCTOYHHKAM
ONEPaTHBHOI'O TOKA.

8. Oco6eHHOCTH 3KCILTyaTallHK MHKPOIMPOLECCOPHBIX 3aIIIMT.

9. Texnuueckoe o6ciykuBanHE UHBPOBEIX pene.

10. Pacuer Toka cpabarbanus MT3 ot Mexaydasuex K3. Beibop Bpemenn cpaGarsianns MT3.

11. O6ecnevenne cenextuBHOCTH MT3. Yckopenne MT3 npu Bkmouennn Buikiouaress. Obmas
onenka MT3.

12. [IpuMeneEre MHKPONPOLECCOPHBIX ycrpoicTs s sammur JISII, BRIGOp napaMeTpoB
cpabarbiBaHus.

13. Hasnavenue u npuHImn nedcTBAS TOKOBOH oTceukH. Pacuer YCTaBOK TOKOBOW OTCEYKH.

14. ToxoBasi 0TceuKa THHUI C JBYXCTOPOHHHM IHTAHHEM. BriGop mapameTpos cpabaThiBanus:.

15. Pacumpenne 3amuinaeMolt 30HBI TOKOBOH OTCEYKH coO CTYNEHYaTOM XapaKkTepHCTHKON
BBIZICPKKH BpeMeHH. Bribop napameTpos cpabarsBanus.

16. Cxemet MTH3 Ha nocTosHHOM OnepaTHBHOM TOKe, BBIOOp MapaMeTpoB cpabarsiBanmus. BriGop

YCTaBOK MaKCHMaJIbHBIX TOKOBBIX HAIIPABJICHHBIX 3AIHUT

Bribop Toka cpabarsiBanus HeHanpaBieHHOM 3amuTH 33. Bribop mapameTpoB cpabatsisaius

HalpaBJIeHHOH 3aInUTEI 33.

18. Tlpunmmn nedcTBHS MPOXONBHON NH((EepeRIHATEHON 3AMATS THHHIA. Bribop mapamerpos
cpabathiBanms. Pacuer Toka mHeGanamca, Koddouumenta 4yBCTBUTENBHOCTH Cnocobs
TOBBIICHHS KOIP(PUIIHEHTa YYBCTBUTEIHHOCTH.

19. Hasnauenme. MpHHIMN AEHCTBHS IIONEPEdHOMN Au(depeHIHANTBHON 3aMTEl TapaIIeIbHbIX
maHu#. Beibop napamerpa cpabarbiBanms. Ouenka M 06acTh NPAMEHEHHUS TONEPEYHOI
(G depeHIAATEHOMN 3aIIHThI THHAINA.

20. Bribop ycraBok nuddepeRnHaabHON AT TpaHcdopMmaTopa

21. JTaddepennnansnas orceuka TpaHcopmaropa

22. MT3 [ByXOOMOTOYHBIX HOHMKAIOIINX TpaHcpopmatopos. BmiGop ycrasoxk MT3
TpaHcdopmaropa. MakcHMalIbHas TOKOBASI 3aIIIHTA C ITYCKOM TI0 HaNpPSUKEHHIO.

23. Pacuer MT3 Ha 3nemeHTax cxeMsl IBYXTpaHCcHOPMATOPHOM MOICTAHITHH.

24. PaccTaHOBKA 3al0UT Ha TPEXOOMOTOUHBIX TpaHchopmaTopax.

25. ToxoBas oTceuka TpaHcopmaropa.

26. 3amuTa OT neperpysku TpascdopmaTopa.

27. Peneiinas 3ammra BCK.

28. Bujibl OBpEK/ICHAN B HEHOPMAJIBHBIX PEXXHMOB CHHXPOHHBIX T'€HEPAaTOPOB.
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Crncox Bonpocos K 5x3ameny

Hasnavenue penelinoit 3amuTsr 1 aBroMaTHKH.

IloBpexnenus u HeHOPMATHHEBIE PEXHUMBI B CHCTEMAaX 3JI€KTPOCHA0KeHUS

OcHoBHBIE BHIBI pesieifHOM 3aImuTEL.

PasnoBunHOCTH pere 3amuThl

OcHoBHbIe TpeGoBaHHS, MpexbABISEMEIE K PENEHHOM 3amuTe MOBPEKIECHHH W HEHOPMAIIBHEIX
PEXHUMOB.

Meronuka BeiGopa TT st nutanus cxem P3A. 10% KPaTHOCTB.

Cxemp Bkmouerns TH u cxeMs! coeuuenns 06MoTok TH

Hcrounuxu onepatusHoro Toka. Haznauenwe u obume TPeOOBAHUA K HCTOYHHKAM ONEPATHBHOTO
TOKA.

CXeMBI BTOPHYHEIX COEIHHEHHIA. M3oGpaxenne cxem P3A. YcnoBHbIe 0603HAYEHUS 2IEMEHTOR
BTOPHYHBIX LIEMEH.

OcobeHHOCTH 3KCIUTYaTAUH MHKPONIPOLECCOPHBIX 3aIUT. [lomMexozamuineHHOCTs 1H(poBLIX
pene. Mcnbitanus annapaTypsl Ha MOMEXO3aUIMIIEHHOCTH. MICIONB30BaAHME HHPPOBBIX pejie B
KauecTBe 3;1eMenToB ACY TII.

Texnuyeckoe oGeinyxuBanue MHPPOBEIX pene.

[lpuauyn nefictBus mMakcHManbHOM TOKOBOH 3ammThL PacueT Toka cpabareBanus M13 or
mexcaydasusix K3. Beibop Bpemenu cpaGartsBanns MT3.

OGecneuenne cenexktuBHocTn MT3. Vekoperne MT3 IpPH BKIIOYEHHM BhIUTOYaTens. O6mas
onenka MT3.

Cxembr MT3 ¢ HesaBHCHMBIMH BBIIEpKKaMHU BPEMEHH, BBIOJHEHHBIMH I10 CXEMaM NOJHON |
HEIOJTHOM 3Be3/bl. 061acTh OPHMEHEHUS, IPUHLMII 1eHCTBHA, BBIOOD NapameTpon cpabarsiBaHus.
[IpMeHeHne  MHKDONPOLECCOPHBIX YCTPOHCTB ams  sammar  JIDIL BEIOOp mapameTpoR
cpabareiBanus. [ToCTpOEHUE KAPTHI CETEKTHBHOCTH C 3aBHCHMO XapaKTEPUCTHKOHM.

Hasnavenue u npusHumn neicTBus TOKOBOI oTceuky. Pacuer YCTaBOK TOKOBOH OTCEYKH.

TokoBas oTceuka THHUI C IBYXCTOPOHHMM ITHUTAHHEM. Bri6op napamerpos cpabarsiBasus.
Pacmupenue 3ammimaemMoii 30H5I TOKOBO#M OTCEYKH O CTyNEeHYaTOH XapaKTEePHCTHKOM BHIIEPKKH
BpeMeHH. Bei6op napameTpos cpabaThiBaHus.

CxeMbl TOKOBO# OTCEYKH CO CTYNEHUATOH XapaKTCePUCTHKOH BBUICPKKM BPEMEHH Ha NOCTOSHHOM
OnepaTuBHOM Toke. O61acTh NMpuMeHEHHUs, BRIGOD napameTpoB cpabatbiBanus. O6mas onexka
TO.

- Cxembt MTH3 Ha mOCTOSHHOM OIEpaTHBHOM TOKe, BBIOOp mapameTpoB cpabatbiBanus. BeiGop
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YCTaBOK MaKCHMAJIbHBIX TOKOBBIX HAIPABJICHHBIX 3aII[HT
Toxn u mHanpsokeHHs Npu 3aMBIKAHHE Ha 3eMm0. OCHOBHBIE TpeDOBaHHA K 3ammTam oT
3aMbIKaHHs Ha 3eMJIIO. [[DHHIMITE! BBITIOJIHEHUS 3aIIHT OT 3aMBIKAHHS HA 3eMJTIO.

Beibop Toka cpabarkiBanus HeHanmpaBieHHOW 3amuTHl 33. Bribop napamerpos cpabatrisauus
HalpaB/ICHHOW 3aimuThl 33. 3amuTa OT 3aMBIKAHHS HA 3EMIIO B CETAX C KOMIIEHCUPOBAHHOM
HEHTpaIbIO.

Yckopenne MT3 npy BKIIOYEHHH BBIKIFOYATEIS

[lonepeunas middeperunansras 3ammuTa NapavIe bHbIX THHAN

[[pHHIMNE! BBINOIHEHMS CEJEKTHBHOM 3aUlMTHl THHHH C nomompero 3. Crpykrypa 3zamursi
JIHHAR C HCIOIB30BAHHEM NMCTAHIHOHHOM 3aLMMTHL YCTPOHCTBO OIOKMPOBKM MpH KauyaHWsx
(YBK). YckopeHne aucTaHIMOHHBIX 3amuT no BY KaHay.

llpuaimn neficTBus mpononbHON MHGGDEPERNHATLHON 3aIMUTEl THEHIA, Beibop mnapamerpos
cpabateiBanus. Pacyer Toka HeGanaHca, KOS(pOMIHMEHTAa dYBCTBHTETBHOCTH (1I0COGHI
MOBBILIECHHAS KOYPQHIIHEHTa YYBCTBHTEILHOCTH.

Hasnayenue, npuHUMI HelicTBUS nNONEpEYHOMN napdepeRnaTbHON 3aMMTEl  MapaIeBHBIX
maHuA. Beibop mapamerpa cpabGareiBanus. Ouenka u 067acThb NPUMEHEHHUS TIONEPeYHO
nupdepeHnuanbHOM 3aLIMTE THHHA.

28. Jlupdepennmanrras 3amura. O61acTh IPEMEHEHHS W npuHnuMn  aedcteus. OcobeHHOCTH.

25



BIIMSOMKE Ha BhimonHenue J[3T.

29. Boi6op ycraBox nuddepennnasHo# 3amuTh TpaHchopMmaropa

30. JInddepenumansnas orceuka TpaHcdopmaropa

31. Jlupdepenunanshas 3ammura TPaHC(HOPMATOpa ¢ GBICTPOHACHIIAIOIHMHCS TpaHc(opMaTopamH.
Huddepenumansuas 3amura TpaHcdopmatopa ¢ TopMoxenueM. Jluddepenmmanroe pene c
TopmoxenueM tana JI3T-11.

32.MT3  1BYXOOMOTOUHEIX  MOHMKAIOIIAX TpaHcpopmaTopoB.  Bribop  ycrasox  MT3
TpaHcopMaTopa. MakcuManbHas TOKOBas 3aImuTa ¢ YCKOM IO HAIPSHKEHHIO.

33. Pacuer MT3 Ha sneMeHTax cxeMbl ABYXTPaHCHOPMATOPHOM NMOACTAHIIAH.

34. PaccTaHOBKa 3aUIMT HA TPEXOOMOTOYHBIX TpancdopMaTopax.

35. TokoBasi oTceuka Tpancdopmaropa.

3a4eTel W JK3aMEHBI MOTYT GbITh IPOBEACHBI B MHUCBMEHHOH (opMme, a Take B
IHCEMEHHON (OPME C YCTHBIM JONOTHEHHEM OTBETa. 3aYeTh CITy’)aT OpMO#i IIPOBEPKH KavecTra
BBITIOJIHCHHSA CTYICHTaMH 1ab0PaTOPHBIX PaboT, YCBOEHHS CEMECTPOBOTO y4ebHOro Marepuana no
JMCLAIIINHE (MOJIYJIO), NPAKTHYECKHX M CEMHHAPCKHX 3aHATHI (mpy OTCYTCTBHM 3K3ameHa 10
JHUCLIUILIHHE).

Ilo wroram 3adera, cOOTBETCTBHH ¢ MOZYJIHO — PEHTHHIOBOM CHCTEMOW YHMBEPCHTETA,
BBICTABIIAIOTCA Ga/Uibl C MOCAEAYIONIMM IEPEXONOM MO ImKate Gauthl — OLIEHKH 3a 3a4er.
BBICTABJIEMBIH KaK [0 HAMMEHOBAHHMIO «3aYTEHO», KHE 3aYTEHO». TAK U JuQbepeHIEpOBaHHO
T.€. C BBICTABICHHEM OTMETKH II0 CXEME — (OTJIMYHO», «XOPOLIOY, «YIOBIIETBODHTEJIBEHO» U
«HCYNOBIICTBOPHTEIBHO», ONpPENENAEMOE pelleHHeM YUYeHOro COBeTa YHHBEDCHTETA W
IPOITMCEIBAEMOT0 B Y4eOHOM IIjIaHe.

OK3aMeH IO JHCHUIUIAHE (MOIYJTIO) CITYXHT JUIS OLEHKH pabOTBI CTY/JIEHTA B TeYeHUU
ceMecTpa (roga, Bcero cpoka ofydeHHs W 1p.) W NPH3BaH BEIABHTE YPOBEHb, Ka4E€CTBO H
CHCTEMATHYHOCTD [OJYYECHHBIX MM TEOPETHYECKHX M MPAKTHIECKHX 3HAHHIA, npHoOpeTeHus
HaBBIKOB CAMOCTOATE/IBHON PabOTEI, Pa3BHUTHS TBOPYECKOTO MEBIILICHHS, YMEHHS CHHTE3UPOBaTh
NOTyCHHbIC 3HAHNUS ¥ MPUMEHSATH MX B PEHICHHH NIPAKTHYECKHX 3a1a4. [1o HTOram sK3amena. p
COOTBETCTBHH C MOZYJIBHO — PEHTHHIOBON CHCTEMOM YHHMBEPCHTETA BBICTABJIAIOTCH GAILL C
[IOCICAYIOMAM MEPEXOJOM 10 IIKajde OLEHOK Ha OLEHKH: «OTIHYHON. «XOpOIIOY,
(YAOBNCTBOPUTEILHOY» M «HEYHOBICTBOPHTENBHO», CBHUIETENBCTBYIOMHE O IIPHOGDETEHHBIX
KOMIIETCHIMAX MM UX OTCYTCTBHH.



®opma 3K3aMeHANHOHHOr0 (HIeTa

MUHHCTEPCTBO HAYKH ¥ BBICIIETO o0pa3oBanus PO

OI'BOY BO "Jlarecranckuii IOCYApPCTBEHHbIA TeXHUYECKHH VHUBEPCHTET"

Jucrmumna (MOIVIIB) Hpgemposanne U JKCIUTyaTallud YCTPOKCTB penefiHOM 3aimuTs!
Kon, nanpasnenne noaroroskn/cniermanssocts 13.04.02 «DNeKTPOIHEPreTHKA U
3JIEKTPOTEXHUKAY

Ipodums (mporpamma, criemamsanys) «[TpeoGpazosanue BO300HOB/ISEMBIX BUIOB
SHEPI'HH H YCTAHOBKH HA MX OCHOBE)

Kageapa 39uBHI Kype 1 Cemectp 2

®opma o6ydeHus — 04Had /3a09Has

SK3AMEHAIIMOHHBINA BUIET Nel. @

1. Ha3snauenwe peneiiHo# 3almMThl H aBTOMATHKH.
2. Tlpunnun ne#cTBAS NPOXOIBHOM muddepeHIHANBHON 3AIATEl JIHHUMN, Brifop |

napaMeTpoB cpabateiBanus. PacyeT Toka HebGananca, K03QPHUIHEHTa YYBCTRUTEILHOCTH |
Crioco6r1 moBbImenus ko3¢ dunnenta YYBCTBHUTEJIEHOCTH.

DK3aMeHaTop I'aburos U.A.

YTBepx/eH Ha 3acenaHuu kadbeaps! (IpoToKO Ne_ ot 20 r) |

3as. xadepoii (Ha3BaHue) I'am3aros T.I'.

Kputepun onenxyn yposns cdopmupoBaHHOCTH KoMmmeTeHImi 110 pe3ynbTaTaM [pOBEIEHUS
3ayera:

- OLCHKA «324T€HO»: 00OY4YarOMMHCS JEMOHCTPHPYET BCECTOPOHHEE, CHCTEMATHYCCKOE W
ray6okoe 3HaHHE MaTepHana, CBOGOTHO BBINONHAET 3aJaHus, NOpPeAyCMOTPEHHEIE MPOrpaMMOi
AMCLAITAHDL, YCBOMBIIHH OCHOBHYIO M JIOMIOTHHTENLHYIO IATEPATyYpy. OGYYaromuiics B HIeT
3a[1aHud, IPEYCMOTPEHHbIC IIPOTrPaMMOM TUCIIHILUIHHEL, Ha YPOBHE He HHXKe Ga30BOro:

- OLCHKa «HE 3a4TCHO»: OOy4YalomMiicsi NEMOHCTPHPYET HE3HAHHE MaTepHasa. He
BBITOJIHACT 3a/1aHAs, IIPEyCMOTPEHHBIE IPOrPaMMO# JUCHHIUIHHEL OGYHalomuiics He BBINOTHIET
3a/1aHust, PElyCMOTPEHHBIC NPOrpaMMOA JMCLMILTMHEL Ha ypoBHE HEXe 6a3oBoro. JlansHeiilee



ocsoenre OIIOIT HeBO3MOXHO 6e3 NOMOTHUTETBLHOIO H3YYCHHUS MaTepHalla M MOATOTOBKH K
3a4ery.

Kputepuu onenku yposns ChOPMHPOBAHHOCTH KOMIIETEHIHIA 1O pe3yibTaTraM NpoBEeHHUS
ndGepeHIMpoBaHHOro 3a4éTa (3a4eTa ¢ OIIEHKOH ) / 3K3aMeHa:

- OLCHKA «OT/IHYHO»: 00y4arOIuiCs /1an 1OJIHbIHA, Pa3sBEpHYTHIA OTBET Ha MOCTABIEHHEI
BONPOC, TNPOABHJ COBOKYIIHOCTh OCO3HAHHBIX 3HAHHH 06 O0OBEKTE, IOKA3aTelbHO PacKphL1
OCHOBHBIC TIONOXEHMA Tembl. B oTBere mnpocnexusaercs yeTkas CTPYKTypa, Jorudeckas
TIOCTIEI0BATENEHOCTD, OTPAKAOMIAS CYIMHOCT PACKPLIBAEMBIX NOHSTHMN, SBICHHIL. Obyuarormiics
HOAKPEIUIAET TCOPETUYECKHH OTBET NpPAKTHYECKAMH NpHMepaMi. OTRer chopMyrpoBan
Hay49HBIM S3BIKOM, ODOCHOBaHA aBTOPCKAs MO3HIMS obyqaromerocs. Moryr 6with jomymens
HEIO9CTbl B ONPEACNICHHH TOHATHH, HCIPABIEHHBIE CTYAEHTOM CAMOCTOSTENLHO B npouecce
OTBETAa MM € TIOMOMBIO  «HABONSIIMX»  BONPOCOB  IPENOAABATENS. Ob6yuqarommmes
[IPOAEMOHCTPHPOBAH BBICOKUH YPOBEHD BIAJCHHUS KOMIIETEHIHEH(-5IMH ) ;

- OLICHKa «X0pomo»: 00y4aromumcs 1aH TOJIHbIH, Pa3sBEPHYTHIH OTBET HA OCTABIICH HbBIH
BOTPOC, NPOSABICHO yMEHHE BBUAEIIATH CYINECTBEHHBIE H HECYLIECTBEHHBIE NPU3HAKH, IPHYHHHO-
CIEACTBEHHbIE CBA3H. OTBET HYETKO CTIPYKTYPHpOBaH, JOTHYEH. HO ecTh HEIOYEThl B
(GopMyMpOBaHHMH IIOHATHH, pelmeHMM 3ajaq. Ilpu orerax Ha nononHWUTENLHBIE BOIPOCKI
AOMYIICHBI HE3Ha4UTelbHblE omuOKkH. O6yyarommmcs IIPOJIEMOHCTPUPOBAH  MOBKIIIEHHBIH
YPOBEHB BIIAJICHHS KOMIIETEHIHEH(-5IMH );

- OLCHKA «y10BJIETBOPHTENbLHO»: O0YYaIONIMMCS 1aH HEMOMHbIH OTBET Ha BOIIPOC, JIOTHKa
H TIOCIICNI0BATENIEHOCTD H3JIOMNKEHHS HMMEIOT CYINECTBEHHBIE HAPYIUEHHS. Honymensr rpy6sie
OIKHOKK NpH ONpENENEHHH CYIHOCTH PAaCKpbIBaCMBIX MOHATHH. SBICHWH, HapylleHa JOruKa
OTBETa, HE CacnaHbl BbIBOAEL PedeBoe odopmiaennue TpebyeT koppexumu. OGyuaromumiics
HCIILITBHIBACT  3aTPY/IHCHHE 0pH OTBETE HA JONOJHHTENBHBIE BOIPOCEHL O6yyaromumces
NPO/IEMOHCTPHPOBaH 6a30BbIN YPOBEHb BIAJEHUS KOMIIETEHIIAEH( -IMH);

- OUCHKH  «HEYNOBJIETBOPHTEIBHO»: OOYYAlOIMICA  HCIBITBIBAET  3HAYHTETLHLIC
TPYAHOCTH B OTBETE Ha BOIIPOC, JIONYCKAET CYINECTBEHHbIE OMIMGKH, HE BIAIEET TEPMHHOJIOTHEIH,
HE 3HACT OCHOBHBIX MOHATHA, HE MOXET OTBETHTb HA  «HABOISIINE) BOIIPOCHI
npernioaasarens. OOy4aromumMes IpoAEMOHCTPHPOBAH HA3KHH YPOBEHB BJIaJICHUS KOMIIETEHI[HeH (-
SIMH ).
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