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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
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3HaTh:

3.1.1

BUJBI pelie; IPUHIIUIT AEHCTBUS DIIEKTPOMEXaHUUECKUX Pelle U MUKPOMPOLIECCOPHBIX OJIOKOB 3aLIUTHI; JaTYHKH;
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

YMmern:
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PACCUUTHIBATh YCTABKH 3aIIUThI JIMHUI U GUIECPOB KOHTAKTHOM CETH, COCTABIISTH NPUHIMITHAIBHBIC ¥ JIOTHYECKUAE CXEMBbI
3alIUTHI, aHATU3UPOBATH CXEMBI PEJICHHO 3alUThI; HACTPANBATh U OOCITY)KHBATh pelie; ONMpPeAeIISITh TOKa3aTeN paboThI
peneiHoi 3aIuThl

3.3

Buaajnern:

33.1

METOJMKAaMH pacdeTa M BEIOOpa CHCTEM 3aIIUTHI (hHAepOB KOHTAKTHON CETH, TPAHC(HOPMATOPOB M JTMHIH
JJIEKTpoIlepead; METOAUKAaMH PacyeTa TOKOB KOPOTKOI'O 3aMbIKaHUs U OIPEAEICHUS 30H JEHCTBUS 3aIlUT

4. CTPYKTYPA U COJEPKAHUE IMCIUAILINHBI (MO YJIST)

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/ 5 1
1.2 Bunp! aBapuitHbIX cUTyaluid ¥ HapyleHui paboTel sHeprocuctem /Cp/ 5 4
1.3 Perte. Bunipl, Ha3HaYeHUE W IPUHIMAIT paOoThI /JIek/ 5 1
1.4 Jarduku u npeodpa3oBaTed KOHTPOIbHO-U3MEPUTENbHBIX cucTeM /JIex/ 5 1
1.5 W3smeputensubie TpanchopmMaTopbl. CXeMbl TOAKIIOUEHHS U YCIOBUS 5 4
paboter /Cp/
1.6 Perne Toka PT-40 /J1a6/ 5 2 IpakTrdeckas
MOATOTOBKA
1.7 Penie Bpemenu PB100 /Cp/ 5 7
1.8 Pene makcumanbHoro Toka. HazHaueHue, KOHCTpYKLUS, IPUHIUI JEHCTBUS U 5 8
OCHOBHBIE Xapakrepuctuku. /Cp/
1.9 Brnok mukpomnporeccopHoit 3amutsr BMP3 /Cp/ 5 8
Pa3nen 2. Cxembl pesieiiHO 321U THI
2.1 3amuTa sneKTpudeckux cereit /JIex/ 5 2
2.2 3amura oT 3aMbIKaHus Ha 3emiro /Cp/ 5 8
2.3 3amura Tpancdopmaropos /JIek/ 5 1
24 MopenupoBaHue MaKCUMaJIbHOW TOKOBOM 3amuTsl /J1ad/ 5 2 IIpakTuueckas
MIO/ITOTOBKA
2.5 MogenupoBanue quddepeHnnaTbHoN 3amuThl Tpanchopmaropa /Cp/ 5 8
2.6 Mopnemuposarne ABPu AIIB /Cp/ 5 6
2.7 3amiura reneparopos /Cp/ 5 6




2.8 3amura snextpoasurateneii /Cp/ 5 6

2.9 PacueT muddepennmansroi 3amuTel Tpanchopmaropa /Ilp/ 5 2 [pakTuveckas
MTOATOTOBKA
2.10 Pacder MakCHMaJIBHBIX TOKOBBIX 3aIIUT TpaHC(OpPMATOpa OT BHEITHHX KOPOTKUX 5 2 IIpakrtuueckas
3ambikanuit /I1p/ MHOATOTOBKA
2.11 Pacyer TOkOBOH 3amUTHI OT HIeperpy3ok /Cp/ 5 6
2.12 ABTOMaTHKa CHCTEM 3i1ekTpocHa0keHus - ABPu AIIB /Cp/ 5 6
2.13 Pacuyer MakcHMaJIbHOM TOKOBOM HarpaBiIeHHON 3amuTsl /Cp/ 5 6

Paznen 3. 3ammrTa TATOBOM ceTH

3.1 MuxponponeccopHble 60K CHCTEMBI 3auThl /Cp/ 5 6
32 3amiura TAroBOH CeTH mepeMeHHoro Toka 27.5kB /Jlex/ 5 1
33 3amuTa TAroBOM ceTH epeMeHHoro Toka 2x25kB /Cp/ 5 6
34 3amura TArOBOM CETH ITOCTOSHHOro ToKa /JIek/ 5 1
3.5 PacueT TOKOB KOPOTKOTO 3aMbIKaHHUs B TATOBOM cet /Cp/ 5 6
3.6 PacueT 1 BBIOOp yCTaBOK OBICTPOASHCTBYIOMMX BBIKITIOUaTenei /Cp/ 5 6

Pa3nen 4. CamocTosiTesibHasi padoTa

4.1 IMoxroroska k nexuusm /Cp/ 5 4
4.2 IToaroroska k nadopatopHbeiM padoram /Cp/ 5 4
4.3 ITonroroBka K MpakTHYSCKUM 3aHATHIM /Cp/ 5 4
4.4 Bemomaenne KIT /Cp/ 5 70 IIpakTuueckas

IIOATOTOBKA

Pa3ngen 5. KoHTaKTHBIE Yachl HA aTTECTAIHIO

5.1 Ox3amen /KD/ 5 2,3

52 Samura KIT /KA/ 5 2

5. OHEHOYHBIE MATEPHAJIBI

OneHouHbIe MaTepHabl U MPOBEACHUS IPOMEKYTOYHONW aTTeCTallnd OOYYArOIIUXCsl MPUBEICHBI B MPUIOKEHHN K
paboueii mporpaMmme TUCLUIUIAHBL.

®DOopMBI ¥ BUIIBI TEKYIETO KOHTPOJS O JUCIUILIHHE (MOIYII0), BUABI 3aJlaHUH, KPUTCPHUH UX OICHHBAHUS,
pacmpenenenre 6aIoB IO BUAAM TEKYIETO KOHTPOIIS pa3pabaTHIBAIOTCS MPENOAaBaTeNIeM JUCIUIUINHEI C YISTOM €€ CIIeII(DUKH 1
JIOBOIATCS A0 CBEJCHHUSI OOYUYAIOIIUXCSl Ha IEPBOM yU€OHOM 3aHSATHH.

Texymuil KOHTPOJIb YCIIEBAEMOCTH OCYLUECTBISIETCS MpenofaBaTeileM IUCLUIUIMHBI (MOIYJs) B paMKaX KOHTaKTHOH
paboTHI M caMOCTOATETBHOM paboThl o0ydaronxcs. /st pUKCHPOBaHMS Pe3yabTATOB TEKYIIETO KOHTPOIIS MOXKET HCIIOIB30BaThCS

BUOC.

6. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas JIMTEpPaTypa

ABTOpBI, COCTaBUTEIH 3aryaBue Wznarensc Omn. agpec
TBO, TOIT
JI1.1 [Epumos A. M. PeneiiHast 3a1uTa B CHCTEMAX JIEKTPOCHAOKEHUSI ,2024 https://e.lanbook.com/bq

Hanpspkenuem 0,38-110 kB: yueObHOe mocoOue




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TO]1

J1.2

IMunuykos I1. C. Peneitnas 3ammTa cucTeM aneKkTpocHadxeHus. TokoBbIe , 2023 https://e.lanbook.com/bg
3aIUTHL: yaeOHoe mocobue

6.2 UndopManMoOHHBIE TEXHOJIOTHH, HCIIOJIb3yeMble MPHU 0CYLIEeCTBJIEHUH 00Pa30BaTEIbHOIO MPOoIecca M0 TUCHUILINHE

(Mony.i10)

6.2.1 IlepevyeHb JINIIEH3UOHHOTO M CBOOOTHO PACTIPOCTPAHAEMOr0 MPOrPaAMMHOI0 o0ecneyeHust

6.2.1.1

Microsoft Office

6.2.1.2

Microsoft Visio

6.2.1.3

Komnac

6.2.2 Ilepeyenn npodeccuOHATBHBIX 023 JAHHBIX U MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

IpodeccrnonanpHbIe Oa3bl TaHHBIX:

6222

DHepreTrvyeckoe 000pyA0BaHHE U CPeICTBa apToMaru3anuu: http://www.nfenergo.ru/rus.html

6.2.2.3

baza nannasix CPEJJICTBA 1 CUCTEMbBI ABTOMATU3ALIUN: https://www.rtsoft.ru

6.2.2.4

WH}popMaIiioHHbIe CIIPaBOYHBIE CHCTEMBI:

6.2.2.5

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

6.2.2.6

WudopmarmionHo cripaBodHas cucreMa KorcympranT 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 O0YUCHUS: MYIIbTHMEIUITHOE 000pyAOBaHHE TS IPEIOCTaBICHHS yIeOHOI nH(popMaIim
OOITBIIION ayIUTOPUH W/WJIH 3BYKOYCHIIMBAIOIEe 000pyI0BaHHE (CTAITHOHAPHOE WM TICPEHOCHOE).
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VYaeOHbIe ayIUTOPUH JUTS IPOBEACHNUS IPAKTHUECKUX 3aHATHH, TPYNIIOBBIX 1 HHANBHIYAIBHBIX KOHCYIIBTAINH, TEKYIIETro
KOHTPOIIS ¥ IPOMEKYTOIHOH aTTEeCTAINH, YKOMIUICKTOBAHHbIE CIICIIHATN3NPOBAHHON MeOEIbI0 M TEXHUIECKIMI
cpeacTBaMHU 00ydeHHUS: MylIbTHMEANITHOE 000pyJOBaHHE H/UIH 3BYKOYCHIHMBAIOIee 000pyI0oBaHKE (CTAI[HOHAPHOE HITH
[IEPEHOCHOE)

7.3

[TomereHust U1l CAaMOCTOSATENILHON paboThl, OCHALIIEHHBIE KOMIIBIOTEPHOH TEXHUKON ¢ BO3MOXKHOCTBIO MOAKIIOYESHUS K
cetr "MHTepHET" M 00CCTIEUCHUEM JIOCTYIIA B SJICKTPOHHYIO HHPOPMAIIHOHHO-00pa30BaTEIIbHYIO Cpely YHHBEPCHTETA.

7.4

INomenieHust 11 XpaHEeHHs ¥ MPO(UIAKTHIESCKOro 00CITy)KUBaHUs Y4eOHOTO 000PYIOBaHUS

7.5

Jlabopatopuu, ocHallleHHbIE CTIELUAIbHBIM JIAOOpaTOpHBIM 000pyAoBaHueM: TabopaTtopHblil creHn "Peneiinas 3amura u
aBTOMAaTH3alIMs JICKTPOIHEPreTHUECKUX chcTeM"; Habop pene

7.6

Tlomemenus ais KYpPCOBOI'O IIPOCKTUPOBAHUA / BBITIOJTHEHHMSI KYpCOBBIX pa60T, YKOMIUICKTOBAHHBIC CHCI.[PIaJIHSHpOBaHHOﬁ

MeOEIIBI0 M TEXHUYECKHUMH CpeacTBaMu O6y‘ICHI/I$[ (CTaHI/IOHapHLIMI/I NI HepeHOCHBIMI/I).




[Ipunoxenue
K paboueii mporpaMMe JUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOYJIIO)

Peseiinag 3amura

(Haumero8aHUE OUCYUNTUHBL(MOOYIIS)

HanpaBneHHe IOATOTOBKHU / CIICHIHUAJIbHOCTD

23.05.05 CucremMbl o0ecnieueHHs IBUKEHHUS MMO0E310B

(k00 u Haumenogawue)

Hamnpasnennocts (mpoduiis)/crienuanu3arus

DJIEKTPOCHA0KEHHE KeJIe3HBIX 10Por

(Haumenosanue)



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTeCTAllUd — OLNCHUBAHUC NPOMCKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB
OoOydueHHs 10 JUCHUIDIMHE, OOCCHCYMBAIONIMX JOCTHXKCHHE IUIAHUPYEMBIX pe3yJIbTaToB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

DopMBI IPOMEKYTOUHOM aTTECTALUU:
axzamern — 9 cemecmp (ODO), 5 kypc (3PO)
Kkypcosoti npoexkm— 9 cemecmp (ODO), 5 kypc (3DO)

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOLIECCE OCBOCHUS THUCIUTUIMHBI

Kon 1 HauMeHOBaHNE KOMITETEHIINU Kon nHAMKaTOpa JOCTHKEHNS! KOMIIETEHLIUH
IIK-2: Cnocoben svinoaname 1IK-2.3: Ilpousgooum pacuem u b100p YCMABOK peneliHOU 3auumsl U a8moMamuxu
Pabomsl N0 MeXHUYECKOMY INeKMPUYECKUX cemell U MA08bIX NOOCHAHYUIL

00CIYIHCUBAHUIO U PEMOHINY
000py008aHUSL MALOBBIX
MpancopmMamopHvIx noOCMaHyuil,
JUHEUHBIX YCMPOUCME CUCEMbL
MA2068020 INEKMPOCHADIHCEHUS]

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMyu OCBOCHUSL O6p330B8.TCJ'IBHOI>i IIporpaMmbl

Kon u HanMeHOBaHHE WHAUKATOPA PesynbraThl 00y4eHUS 110 AUCIUILIHHE OI1CHOYHBIC
JIOCTIHDKCHHSI KOMIICTCHITHH MaTepPHAJIBI
IIK-2.3: Ilpoussooum pacuem u | OOy4arolmiuiics  3HaeT:  BHABl  peje;,  npuHIun  aevicteus | Tecr:

8bI00P YCMABOK peneliHoll 3awumyl | DIEKTPOMEXaHMYECKUX pelie ¥ MUKPOIPOLIECCOPHBIX OJOKOB 3aIuuThl; | 1-34

U  agmomMamuxu  dNeKmpuyeckux | JaTYMKW; H3MEPHTEIbHbIC TpaHC()OPMATOpPHI; BHABI KOPOTKUX | Bompocksr:
cemeti u MA208bIX NOOCMAHYULL 3aMBIKaHUH, MPUHLIUIBI PabOTHl MHUKPOIPOLECCOPHBIX M peieiiHbx | 1-61
CHCTEM 3allHUT, YCTPOHCTB aBTOMATHUKH; CXEMHBIC PELICHHMS 3allUTHI;
BUJIBI 3aLIMT 10 TOKY U N0 HANPSDKSHHIO

OOydaromuiicss yMeeT: pacCUUTBIBATh YCTABKU 3aIUUTHl JIMHUH W | 3agaHus:
¢umepoB KOHTAaKTHOM CETH, COCTaBIATh TNpHHOWOHAmbHBle W | 1-11
JIOTHYECKUE CXEMBbI 3aIlIUThI, aHATU3UPOBATH CXEMBbI PENICHHOM 3al1ThI;
HACTpauBaTh M OOCIY)KHBATh peie; ONpPEIessTh IOKa3aTeiau padoThl
peneiHOM 3aluThI

OOyyaromumiics BIafeeT: METOJWKaMU pacyeTa W BBIOOpa cHCTeM | 3aJaHus:
3amuThl  (UIEpPOB KOHTAaKTHOW ceTH, TpaHcdopmaropoB u nuHuil | 12-23
JJIEKTpOIiepeiad, METOAUKaMH paciyeTa TOKOB KOPOTKOTO 3aMBIKaHHS U
onpeiesIeHUs] 30H JIeHCTBUS 3alUT

[TpomexyTouHas aTTecTanus (IK3aMeH) NPOBOJUTCS B OJHON U3 CIEAYIOIINX (HOpM:
1) oTBeT Ha OUJIET, COCTOAIIMNA U3 TEOPETUUECKUX BOMPOCOB M MPAKTUUYECKUX 3aaHUMH;
2) BeimonHenue 3ananuit B OMOC yHuBepcurera.

3amuTa KypCcOBOTO MPOEKTa MPEACTABISET COOOM YCTHBIM IMyOJMYHBIA OTYET OO0ydaromerocs, Ha
KOTOPBI €My OTBOJUTHCS 7-8 MUHYT U OTBETHI HAa BOIPOCHI MTPENOIaBATEIS.



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

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

2.1 TunoBblie BONPOCHI (TeCTOBBIE 3a1aHUs1) 1JIsl OLIEHKH 3HAHHEBOr0 00Pa30BaTEJILHOI0

pe3yJbTara
Kon u HanMeHOBaHUE UHIUKATOPA JOCTHKEHHS OO0pazoBaresbHbIH pe3ysbTaT
KOMITCTEHIINU

IIK-2.3: Ilpouszsooum pacuem u 6vibop ycmaeok peneunoti | OOyyaromuiicss 3HaeT: BUABI peie; NPUHIMI  JCHCTBUS

3auuUmel U ABMOMAMUKYU DJIEKMPULECKUX cemell U MA206bIX | SIEKTPOMEXaHHMYECKUX pelie M MHUKPOIPOLECCOPHBIX OJOKOB

noocmaHyuti 3alIMTHl; JATYUKH, H3MEPUTENbHBIE TpaHC()OPMATOPbl; BHUIBI
KOPOTKHUX 3aMBIKaHUH, IPHHIUIBI padOTHl MUKPOIPOIIECCOPHBIX
W peNeiHbIX CHCTeM 3alllUT, YCTPOMCTB aBTOMATHKH; CXCMHBIC
pemeHns 3aIlUThL; BUIBI 3aIIUT IT0 TOKY U 10 HATIPSHKCHHIO

tect 1 Kaxkas 3amuTa cpaboTaeT mpu NOBPEKACHNH H30JIANNN BHYTpHU TparnchopmaTopa?

a) HuddepennuanbpHas

0) 3amuTa OT eperpys3ku

B) JlucTaHMOHHAS

tect 2 Kaxkas 3ammuTa cpaboraet ObicTpee?

a) ToxoBas oTceuka

0) MakcumainbHas TOKOBast 3allliTa

B) l"azoBas

tect 3 Kaxkas 3ammuTa cpaboraet OpicTpee?

a) ToxoBas oTceuka

0) JuctaHunoHHas

B) MakcuManbHasi TOKOBast

tecT4 YTO Takoe CENEeKTUBHOCTbD 3aIUThI?

a) CnocoOHOCTh OTKIIIOYATh TOJIBKO MOBPEKICHHBIN 2JIEMEHT LIEIH

0) CriocoOHOCTE CBOEBPEMEHHO OTKIIFOYATH IIOBPEKICHHBIN SJICMEHT LIEITH

B) CriocoOHOCTE BEIOMPATh KaKyIO M3 3aIIUT UCIOIh30BaTh

TecT 5 UTO BRI30BET cpabaThIBaHHE MaKCHMAaIbHOI TOKOBOI 3alTUTHI?

a) KopoTtkoe 3ampIkaHme

0) IloBblIEHHAs Harpy3ka

B) BHe3anHoe OTKIIIOUYEHHE Harpy3KH

tect 6 Hasnauenue pene Bpemenu B MT3

a) Oo0ecrnieueHne CeJIEKTUBHOCTH MPU OTCTPOMKE OT BHEIIHUX KOPOTKHX 3aMbIKaHUH

0) ObecnieueHre OBICTPOCHCTBUS IIPU BHEITHUX KOPOTKUX 3aMBIKAHUSIX

B) Jis HaCTpOMKYU HA pe30HAHC C KOHTYPOM, 00pa3yeMbIM MEMbI0 KOPOTKOTO 3aMBIKaHHS

tect 7 [Ipu3HaKaMu KaKOTO COCTOSIHUS SIBISIFOTCS\: TOK BBIIIIE HOMHHAJILHOTO 3HAYEHHS, YTOJI CONPOTHBIeH!S B npeenax 0-30

rpajsycoB, HAaNpsHKEHUE HIDKE HOMHHAIBHOTO B npezenax 10%

a) [Teperpyska

0) KopoTkoe 3ambikanmne

B) ABapuUiHBINA peXUM

tect 8 UTO Takoe KOIPPUIMEHT CXeMbI?

a) 370 KO3 (PHUIIMEHT yIUTHIBAIOIINI CXEMY BKIIOYEHUs TpaHC(HOpMaTopoB TOKa 1 0OMOTOK pelte.

0) 370 KO3 PUITMEHT yIUTHIBAIOMINIT BUJ KOPOTKOTO 3aMbIKaHUs B 3aIIMIIaeMON Tpex(asHOH 1eru.

B) 3710 KO3 PHUINEHT, YIUTHIBAIONMH N3MEHEHNE TOKA IIPH KOPOTKOM 3aMBIKaHWH B 3all[UIaeMON Tpex(asHOH 1IeTH.
tect 9  Uto Takoe K0’ PUIMEHT BO3BpaTa pejie Toka?

a) 3TO OTHOILIEHUE TOK @ BO3BPATa peJie K TOKY KOPOTKOTO 3aMbIKaHHsI B 3aLMIIAEMOH LETH.

0) DT0 OTHOIIIEHUE TOKa CpadaThIBAHUSA pelie K TOKY €ro Bo3Bpara.

B) DTO0 OTHOIIIEHUE TOKA BO3BpaTa pelie K TOKY ero cpadaThIBaHMS.

tect 10 Kakum 00pa3oM MOKHO MOKITIOYHTE HECKOJIBKO pejie K OHOMY TpaHchopMmaropy Toka?

a) [MocnenoBarensHO

0) [NapannensHO

B) OO0a BapuaHTa

tect 11 Yto Takoe KO3 PHUIMEHT TyBCTBUTEIHHOCTH MAaKCUMAJILHON TOKOBOH 3aIUTHI?

a) OTO OTHOIIEHHE MUHMMAJILHOTO TOKAa KOPOTKOTO 3aMBIKaHHS B 3aIUIAEMOH IIENH K TOKY CpabaThIBaHNUS 3aIHTHI.
0) 3OTO OTHOIIEHNE TOKA B 3aIIUIIAEMON IIETIH K TOKY CpadaThIBaHUS 3aIHTHI

B) 3TO OTHOIIEHNE MAKCHUMAaJIBHOTO TOKAa HAarPYy3KH K TOKY CpabaThIBaHUS peJie.

Tect 12 3adyem BTOpHUYHBIE OOMOTKH TpaHC(hOPMATOpa HANPSHKEHHSI COEMHSIOT 110 CXeMe Pa30MKHYTOTO TPEyroJibHUKa?
a) J171st OKITFOYEHUSE 3aIUThI OT 3aMbIKAHUS Ha 3EMITIO

0) JAist o qKITIOYeH st 321U ThI OT ABYX(a3HOTO 3aMbIKAHHS

B) JAist OqKITIOYEH st 31U Tl OT TPeX(a3HOTO 3aMbIKAHUS

tect 13 OcHOBHOW NpHUHIMI paboTh AU HepeHIINATBHON 3aIIUThI

a) CpaBHeHHE TOKOB

! TIpuBonarcs THUIOBBIE BONPOCH M 3agaHus. OLEHOYHBIE CPENCTBA, IPEAHA3HAYEHHBIE JUIA IIPOBEJEHHS AaTTECTALHMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYpP KOJINYECTBE BapHaHTOB. OICHOYHBIC
CpeICTBa MOJUIeKAT aKTyalW3aldd C Y4eTOM Da3BHTHUS HAayKd, 0Opa3oBaHWSA, KyJIbTYpPbI, SKOHOMHKH, TEXHUKH, TEXHOJOTHH H
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



0) Jlenenue HanpspKEHUS HA TOK

B) YMHOKEHNE HANPSKEHUS U TOK
tecT 14 Kakue BBIKITIOYATENN TOJDKHBI OTKITIOUUTHCS TIPH cpadaThiBaHUM MU (HEepeHITNATLHOM 3aIUTRI TPEXOOMOTOYHOTO
TpancdopmaTopa?
a) Bce
0) TonbKo IO BEICOKOH CTOpPOHE
B) Co BceX CTOPOH, C KOTOPBIX MOET OBITh I0JIAaHO HANpPSDKEHHE
tecT 15 Kak co3path KOpoTKoe 3aMbIKaHHe?
a) 3anryHTHPOBATh BOJBTMETP
0) 3anryHTHPOBATh aMIIEPMETP
B) 3aMKHYTh 0OMOTKH TpaHCPOpPMAaTOpa TOKa Ha MaJIO€ COMIPOTHBIICHHE
TecT 16 B kakoMm mopsiake JOJDKHBI CpaboTaTh 3alIUTH TpaHCPOpMAaTopa MPH KOPOTKOM 3aMBIKaHHUH HA €T0 0OMOTKax
a) Jduddepernnansaas
0) MakcuManbHast TOKOBast
B) T'azoBas
tecT 17 Kak co3gath KOpoTKOe 3aMbIKaHHE?
a) [TpukocHyThCS OTBEPTKOM OJTHOBPEMEHHO K JIByM IPOBOJHHMKAM pa3HbIX (a3
0) [TpukocHyTbCS OTBEPTKOM OJTHOBPEMEHHO K JABYM MPOBOJHUKAM OJHOH (ha3bl
B) 3amyHTHPOBATH IPEIOXPAHUTEND
tecT 18 Kaxkas 3amuTa cpaboTtaeT mpu NOBPEKACHNH H30JANNN BHYTpHU TparchopmaTopa?
a) Huddepennnansaas
0) 3amuTa OT meperpy3Ku
B) JucranuuonHas
tect 19 Kaxkas 3amura cpaboraet ObicTpee?
a) ToxoBas oTceuka
0) MakcumanbHas TOKOBasl 3al{uTa
B) I'azoBas
TecT 20 YTo Takoe CeaeKTUBHOCTD 3aIIUTHI?
a) CnocoOHOCTh OTKITIIOYATh TOJIBKO MOBPEXKICHHBIN 3JIEMEHT LEIH
0) CrnocoOHOCTh CBOEBPEMEHHO OTKIIOYATH MTOBPEKACHHBIN JIEMEHT IETTH
B) CnocoOHOCTh BEIOMpATh KaKylo U3 3aIIUT UCTIOIB30BAThH
tect 21 Hcrounnk nepBu4HOM MHGOpMaLuu sl cpabaThiBaHus TUQPepeHIHaNTbHON 3alUThI
a) Tpanchopmarop Toka
0) Tpanchopmarop HanpspKeHUS
B) IIpeobpa3zoBarenbHbIN TpaHchopMaTop
T) CutoBoii Tpancdopmartop
Tect 22 Ilpu3HaK KOPOTKOTO 3aMBIKaHUS B JIMHUHU 3JIEKTPOIIEpeaad
a) Tok 3HaUNTENBHO MPEBHINIAET HOMUHAIBHOE 3HAUCHHUE
0) HanpspkeHne 3HaUnTEIbHO MPEBBIIACT HOMHHAIBHOE 3HAYCHHE
B) CormpoTuBIieHHE 1IETTH 3HAUYUTEIBHO IPEBbHIIIACT HOMUHAILHOE 3HAUSHHE
tecT 23 Kak obecnieunBaercs ceaekTuBHOCTE MT3 B pacnpeeIuTeNbHBIX CeTSIX?
a) UYem nasbliie OT HArpy3KH U OJIM)KE K HCTOUYHUKY, TEM BBILIE YCTaBKA 10 TOKY
0) UeM mamnbliie OT HaTpy3KH U OJIMDKE K HICTOUYHUKY, TEM MEHbIIE BBIACP)KKA [0 BPEMEHHI
tecT 24 YUTO Takoe KOAPPUIHESHT CXSMBI?
a) 370 KO3 PHUIIMEHT yIUTHIBAIOMINI CXeMyY BKIIOYESHUS TpaHC(HOpPMaTOpOB TOKa 1 OOMOTOK pelle.
0) 3710 KO3 PUIIMEHT yIUTHIBAIOMINIT BUJ KOPOTKOTO 3aMbIKaHUs B 3aIIMIIaeMOl Tpex(asHOH 1erH.
B) 3710 KO3 PHUITMEHT, YIUTHIBAIONMH N3MEHEHNE TOKA IIPH KOPOTKOM 3aMBIKaHWH B 3all[UIaeMON Tpex(asHOH 1IeTH.
tect 25 Yto Takoe Ko PHUIMEHT BO3BpaTa pese Toka?
a) 3TO OTHOILIEHUE TOK @ BO3BPATa peJie K TOKY KOPOTKOTO 3aMbIKaHHsI B 3aLMIIAEMOH LEeTH.
0) 3TO OTHOIIIEHHE TOKA cpabaThIBaHUS pelie K TOKY €ro BOo3BpaTa.
B) 3TO OTHOIIIEHHE TOKA BO3BpaTa pelie K TOKy ero cpabaThIBaHUS.
TecT 26 Jlns 4ero ucnoJib3yeTcst JaT4yuK Xosa?
a) W3mepenne cuitsl Toka
0) W3mepenne 4acToThl HANPSHKEHUS
B) W3mepenne ocBeIeHHOCTH
TecT 27 YTto MOkeT 00ecneunTh ralbBAHUYECKYIO Pa3BI3Ky?
a) W3meputenbHbIi TpaHCchOpMaTOp
0) V3MepuTenbHBIN IIyHT
B) Pe3ucTuBHBIN AE€IUTENb HAPSHKEHUS
tecT 28 UTo MOKeT 00eCTeUnTh TaIbBAHUYECKYIO Pa3BA3KY?
a) W3mepurensHbli TpanchopmaTop
0) W3MepuTeNnbHBIN IIyHT
B) Pe3ucTuBHBIN A€NMNUTENb HANIPSDKEHUS
T) Omnronapa
) EMKOCTHOH AenuTeNnb HallpsHKEeHUs
tecT 29 UTo 03HAYAET KJacc TOYHOCTH mpubdopa?
a) [Ipenen morpentHOCTH B TPOIIEHTAX
0) [Ipenen TOYHOCTH B MPOIIEHTAX
B) ITpexen norpenIHoCT! B OTHOCHTEINBHBIX JTOIISAX
r) [Tpexen TOYHOCTH B OTHOCHUTEIBHBIX JOIIX<br
tecT 30 YTO Takoe KOPOTKOE 3aMbIKaHUE?
a) OTO yBeNMYEHHE TOKA B 3JIEKTPUUYECKOM IIEITH B IIOJITOPA MK Oostee pas
0) OT0 masieHNe HAPSKCHUS B SJICKTPUYECKOH LIENH B ABa WK Ooee pas
B) D70 He NPEJYCMOTPEHHOE CXEMOM 3JIEKTPUUECKOE COSTMHEHHE MEX/y COOO0M YacTei EeKTPOYCTAaHOBKH.

tecT 31 Yto Takoe K03 (OHUIMEHT YyBCTBUTCIIBHOCTH MAKCUMAJIbHON TOKOBOM 3aIUTHI?




a) OTO OTHOIICHNE MUHMMAJILHOTO TOKAa KOPOTKOT'O 3aMBIKaHUsI B 3aIUIIAEMON IIENH K TOKY CpabaThIBaHUS 3aLHTHI.
0) DTO OTHOIIIEHUE TOKA B 3alUIIAEMOH IETTH K TOKY CpadaThIBaHMsI 3aIUTHI.
B) DTO OTHOIIEHUE MAKCUMAIILHOTO TOKA HArPy3KH K TOKY cpabaThIBaHUS peJie.
TecT 32 3ayeM BTOPUYHBIE OOMOTKH TpaHc(hopMaTOpa HAMPSHKSHUS COSIUHSIOT 110 CXEME Pa30MKHYTOTO TPEYroJbHUKA?
a) J1s TOAKITIOYEeHNS 3aIIHUTHI OT 3aMBIKaHUS HA 3€MITIO
0) JAst O qKITIOYEH Ut 321U ThI OT ABYX(a3HOTO 3aMbIKaHHS
B) JAst MOqKITIOYEH Ut 31U Tl OT TpeX(a3HOTO 3aMbIKAHUS
tect 33 Kakylo 3aIury Jydlie HCIoIb30BaTh B paclpeAeIUTeIbHBIX CETAX B KAUeCTBE OCHOBHOM?
a) HamnpagieHnHyto 6e3 BbIIEPKKH BpEMEHU
0) ToxoBy¥O OTCEUKY
B) MaxkcuManbHYIO TOKOBYIO
tecT 34 Otmuume Y30 ot aBTOMaTa
a) VY30 pearupyeT Ha OTKIOHEHHE TOKA IUTAIOMIET0 OT 00OPAaTHOTO, aBTOMAT pearupyer Ha BEMYNHY IMHUTAIOIIETO TOKa
0) V30 pearupyer;Ha BeJIMYHMHY ITUTAIOLIETO TOKA, aBTOMAT Pearupyer Ha OTKJIOHEHHE TOKa MMUTAIOIIEr0 OT 00OpaTHOTO
B) Y30 npumeHsieTcst TOJIBKO B 0AHO(A3HBIX IIEIIsIX, aBTOMAT MOXKET IPUMEHSTHCS U B TpeX(a3HbIX
2.2 TunosBkuIie 3aJaHuA AJid OI€EHKH HABBIKOBOI'O 06pa30BaTeJ’[LHOF0 pe3dyjbTara
Kox v HanMeHOBaHNE HHAMKATOPA JOCTHKCHHUSI KOMITCTCHIINT O0pa3oBaTenbHBINA Pe3yIbTaT
IIK-2.3: Ilpouzgooum pacuem u 6vibop ycmagok penetinou | OOydaromuiics yMeeT: paCCUUTHIBATh YCTABKH 3aIUTHI JIMHUHN U

3aWumel U AGMOMAMUKU DNEKMPULECKUX cemeli U mseoebix | (puaepoB KOHTAKTHOMW CETH, COCTABIAThH MPHHIMITNATIBHBIC U
noocmanyut JIOTMYECKHE CXEMBI 3allUThl, aHAJTH3UPOBATh CXEMBI pelneiHON

3alIMThI; HACTPAUBaTh U 00CITY)KHBATh PEJie; ONPEACIATh
NIOKa3aTesy paboThl peseiiHOM 3aIInThI

1. PaccuurarTh TOK yCTaBKM MaKCHMaJbHOM TOKOBOH 3alllMThl JIMHWUM 3JIEKTpOINEpenay NpU 3aJaHHBIX SK3 HCTOYHHKA,
COTIPOTHUBJICHUS U AJMHBI TUHUN

2. Paccumrarbh TOK yCTaBKM TOKOBOW OTCEUKH MPU 33JaHHBIX TOKaX K.3. U MAKCUMAJILHON Harpy3ku

3. OLEHUTh YyBCTBUTEIHLHOCTD 3aIIUTHI, 3Hasi TOK CpaOaThIBAHUS 3aIUTHI M TOK K.3.

4. PaccuurtaTh TOK ycTaBKHM (huaepa TATOBOH MOACTAHIUY JUIS 33JaHHOTO YJacTKa, 3Hasi MAaKCUMAJIbHBII pabodmii TOK U TOK
YAAJIEHHOTO K.3.

5. Paccumrarh ycTraBKy MakCHMalbHOW TOKOBOH 3aIllUTHI, 3HAS TOK HArpy3KW, IMapaMeTpsl TpaHchopMaTopa U SK3 Ha ero
BBOJIE

6. [Ilo 3amaHHOI cXeMe OOBSCHUTH MTOCIEA0BATEILHOCTE PAOOTHI PeJe 3anThI

7. Hacrtpowuts pene BpeMeHH, BEICTaBUB 33laHHOE BPEeMSI cpadaThIBaHUS

8. BpIMOTHNUTH ycTaHOBKY 3a/laHHOTO TOKa cpabaTsiBaHus pene Toka PT-40

9. BHIMOTHNUTH yCTAaHOBKY 33/IaHHOTO YPOBHS CpabaThIBaHUS pelie HaNpsDKeHUS

10. CocraBuTh CXeMY MaKCUMaJIbHOM TOKOBOM 3aIIUTHI TpaHchopmaTopa

11. CoOpatb Ha cTeHze cxemy auddhepeHInanbHOM 3aIUThl IBYX0OMOTOUYHOTO TpaHcdopmaTopa

1IK-2.3: Ilpouzeooum pacuem u 6v160p ycmagok penetinou | OOydarommiics BiajeeT: METOIMKaMHU pacueTa U BpIOOpa CUCTEM

3quumul U A8MOMAMUKY INeKMPUYecKUx cemeli U ms208bix | 3aIUTHI (PUAEPOB KOHTAKTHOH CeTH, TpaHC(HOPMATOPOB U JIMHHUN
noocmanyut JJIEKTpoIepesiady, METOAUKAMHM pacueTa TOKOB KOPOTKOTO

3aMbIKaHHUA U OITPEACJICHUSA 30H I[eﬁCTBH)I 3aluT

12.
13.
14.

15.
16.
17.
18.

CocTaBHTh JIOTHYECKYIO CXEMY 3alIUThI Gprepa KOHTAKTHOW CEeTH

CocraButh cxeMy anudpepeHInaIbHON 3aUThl JBYX0OMOTOYHOTO TpaHchopMaTopa

CoCTaBUTb JIOTUYECKYIO CXEMY YIIPABICHHS BHIKIIOYATEIEM ITPU CpabaThIBAHUH 3AILUTHl Ha JIMHUH JIEKTpoIiepeaad
CocTaBUTh CXeMY NOAKIIOYCHHS MAaKCHMAaJIbHON TOKOBOW 3alIUTHI ABYXOOMOTOYHOTO TpaHchopmaTopa

CocTaBUTh CXeMy NOAKIIOUYECHHS ra30Boil 3aIUTh TpaHCHopMaTopa

CocCTaBUTh CXEMY 3alUTHI OT NEePerpy3KH TpaHchopmaropa

[IpoaHanu3upoBaTh cXeMy paboThI 3aLIMTHL TpaHChopMaTopa

19.
20.
21,
22,

23.

PaccunTaTh TOK KOPOTKOTO 3aMBIKaHUS Ha BTOPHYHON 00OMOTKe TpaHchopMaTopa, 3Has €ro mapaMeTpsl U SK3 Ha BXOJIE
PaccuuTarh TOK KOPOTKOTO 3aMbIKaHUS B TSTOBOM CETH, 3HAs MapaMeTpPhl MOJCTAHIINN, KOHTAKTHON CETH U MECTO K.3.
Paccunrath Tpexda3HbIii TOK KOPOTKOTO 3aMBIKaHUs B JIMHUU 3JeKTporepenad 10kB npu 3agaHHbIX apaMeTpax THHUU U
PacCToOIHUMN 10 TOYKH K.3. MOH_[HOCTB HNCTOYHHKA B3SATh paBHbIM OECKOHEYHOCTH.

PaccuuraTh TOK 3aMBIKaHHS OJIHOI\/’I (1)331)1 Ha 3€MJIIO TIPpU 3aJaHHBIX MapaMeTpax JIMHUU U paCcCTOAHUH 0 TOYKHU K.3. U
MOIIHOCTH UCTOYHUKA.

Ilo 3a1aHHOM cXeMe yJacTKa MOsICHUTh 30HbI IEUCTBUS 3aIUT
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10.
11.
12.
13.

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. Ilepedenp BOMPOCOB /IS TOATOTOBKHA O0YYAIOIIUXCS K MPOMEXKYTOYHOM aTTeCTAIINH
Bomnpocs! k 3x3amMeny

IlonsTue pene, NOHATHE BO3ACUCTBYIOIUX BEJIUYHH, BUIBI PEIIE.

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

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

OcHOBHbIE BU/IbI pesleiiHON 3aIlUThl (TOKOBAs 3alUTA, 3aIIMUTa HAIPSDKEHMs, JUCTAaHIIMOHHAS 3allIMTa,
MMIYJIbCHAS 3aIIMTa, BHICOKOYACTOTHAS 3alUTa). Y CIIOBUS cpabaThIBaHUS M MIPUHLUIIBI PAOOTHI 3aIIIUT.
HuddepenunanbHas TokoBas 3amuTa. Buabl nud¢depeHnuanbHbIX TOKOBBIX 3alllUT M NPUHLUI HUX
paboTHL.

OYHKIIMY U CBOMCTBA peJIeHHOM 3allUThl. BBICTpOIeiicTBHE peeHHON 3alUThI.

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

YyBCTBUTEIBHOCTH pelieiiHOM 3amuThl. Ko humenT 4yBCTBUTENBHOCTHY 3aIIUTHI K.

OtcTpoiika cpabaTbiBanus peseitnoi 3amuThl. Koaddurment orcrpoiiku 3ammtel kote u koaddurmeHt
3amaca 3amuThl k3.

Tok cpabaTbeIBaHus U TOK BO3BpaTa 3allMThl B UCXOJHOE COCTOSIHUE, KOO GHUIIMEHT BO3BpaTa 3aIuThl kB.
Pesxxumbl pa®otel 3amuTel. BepHoe u HeBepHOe cpabaThiBaHKE 3alIUThl. Hage:)KHOCTh 3aIIUTHI.

Onenka kayecTBa (yHKIIMOHMPOBAHUS 3AILUTHI 10 00001IeHHOMY ToKa3aTento E.

Onenka kauecTBa (yHKIIMOHUPOBAHUS 3aIIUTHI 110 TPUOIN3UTENFHOMY 1okasateinto E1 u mo nmokasarento
IIPOLIEHTa MPaBUIIbHON paboThl 3amuThl K, %.

[Tonstue pene. Knaccupukauus pene mo BUAY BO3IACHCTBYIOLMX (PU3NYeCKUX BeIUYUMH. OCHOBHBIE
TpeOOBaHUS K 3JIEKTPOMArHUTHBIM peJIe.

Cxema pere ¢ HOBOPOTHBIM sikopeM. KoHCTpyKIMs ¥ PUHIMIT paOOTHI.

Omnpenenenue 31eKTPOMarHUTHOM CHITbI, IEMCTBYIOIIEH Ha SIKOph pejie U TOKa cpabaThIBaHUs pelie.
Omnpenenenne Toka Bo3Bpata pene. Koadduument Bo3Bpara pene. Pene MakcumanbHOrO U
MUHUMAaJIBHOIO ACUCTBHS.

Omnpenenenre BpeMeHH cpabatbiBaHus pese. CriocoObl MOBBIIEHUS OBICTPOACHCTBUS pelle.

Pabota pene Ha nepeMEeHHOM TOKE.

Pene Toka. KoHCTpyKIUs, NIPUHIIMT AEHCTBUS U OCHOBHBIE XapaKTEPUCTUKHU.

Pene makcumanbHOro ToKa. KOHCTpYKIMS, IPUHIUI NEHCTBHS U OCHOBHBIE XapaKTEPUCTHKHU.

Pene Bpemenn. KoHcTpyKus, TpUHIMI AEWCTBUS U OCHOBHBIE XapaKTEPUCTHKHU.

Pene nanpasnenus MomHocTH. KOHCTpyKIKs, TPUHLINAI AEUCTBHSI U OCHOBHBIE XapAKTEPUCTUKH.
[Ipomexyrounoe pene. KoHCTpyKIMs, IPUHLUI AEUCTBUSA U OCHOBHBIE XapaKTEPUCTHKHU.

VYkazarenpHoe pene. KoHCTpyKIus, IPUHIUI IEHCTBUS U OCHOBHBIE XapaKTEPUCTHUKH.

N3mepurenbHas cxema Jijis pelIeiHON 3alIUThl, pEarupyrolie Ha TOK U HAMPSKEHUE.

Bunsl u3meputensHbIx InpeoOpazoBareneid. Tpancdopmaropsl Toka U HampspkeHHs. OCHOBHBIE
oTpesieNIeHusl.

Tpancdopmarop Toka. [IpyHIKMTIHATBEHAS CXeMa U cXeMa 3aMellleHus TpaHcopMaTopa ToKa.
[TocTpoeHne BEKTOpHOMU qUarpaMMbl TpaHCPopMaTopa ToKa.

[Torpemoctu Tpanchopmaropa Toka. TOKOBasi MOTPEIIHOCTh, YIII0Basi MOTPEIIHOCTh, OTHOCUTEIbHAS
TOKOBAs IOTPELIHOCTD, OJTHAS MOTPEUTHOCTb.

Omnpenenenue pexxuma paboTsl TpaHchopMaTopa TOKa, 00€CIIEUNBAIOIIETO MUHUMAIBHYIO TOTPEIIHOCTh
peoOpa30BaHUs IEPBUYHOTO TOKA BO BTOPUUHBIH.

BnusiHue BenMuYMHBI TOKa B IEpPBUYHOM 0OMOTKe TpaHcopMaTopa TOKa Ha IOTPEIIHOCTh
npeoOpa3oBaHus ToKa. JluarpamMmma TOKOB.

Onenka mpenenbHOW BENWYMHBI NEpBUYHOrO Toka. lloHAatne npenenpHOM KkpatHOocTH Toka K10 m
K10noM.

OcHoBHbBIE TpeOOBaHMs K TpaHC(HOpMATOPaM TOKA.

Onpenenenre onTUMaIbHONW BeTMYUHBI K03 uinenta Tpanchopmannu K.

Cxema coenuHeHHH TpaHchopMmaTropa Toka M OOMOTOK pene Toka B 3Be3ny. KoadduiuueHT cxemsl.
YcnoBus cpabaTeIiBaHus pere.

Tpancdopmarop Hanpspkenus. Onpenenenue. [IpuHuunuaneHas cxema oxgHodga3sHoro Tpancopmaropa
HaIPSDKCHNUS.



38.
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40.
41.
42.

43.

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

50.

51.
52,

53.
54.
55.

56.
57.
58.
59.
60.
61.

OCHOBHBIE COOTHOILICHMsI BEIMYMH B TpaHcPopMmarope HampsokeHUs. BuTkoBwlil ko3¢ ¢uimeHt
TpaHchopmanuu 1 KodpPUIMEHT TpaHCHOpPMAITUN HATIPSIKEHHUS.

Ompenenenue pexuMa paboTel TpaHchopMmaTopa HANPSDKEHHS, 00€CIEUHBAIONIETO MHHUMAIBHYIO
MOTPELIHOCTb MTPeoOpa30BaHuUs IEPBUYHOTO HANPSHKEHUS BO BTOPUYHOE.

Cxema coeiMHEHUs TpaHC(HOPMATOPOB HAIPSKEHUS B 3BE3]LY.

EmKocTHOM n3MepuTenbHbIi peoOpa3oBatesib. CxeMa v MPUHIUI paboThI.

Cornacyromue TtpaHcopmaropsl Toka. Cxema MOAKIIOYEHHS MOJYIPOBOJHUKOBBIX 3alllUT K
TpaHchopMaTopy ToKa.

Cornacyromue tpa"chopmaTopsl HanpspkeHus. CxeMa MOAKIIOYEHHs! MOJYIPOBOJAHUKOBBIX 3aIIUT K
TpaHchopMaTopy HAPSIKEHHSL.

W3mepuTenbHas cxema Uil peIeHHOM 3aIlMThI, pearupyolei Ha TOK U HallpsOKCHUE.

OcHOBHBIE BU/IbI TOBPEXKICHUH TMHUN B TpeX(a3HBIX CETAX U UX MPUUYHHBI.

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

OcHOBHBIE BU/Ibl HEHOPMAJIBHBIX PEKUMOB PaOOThI IJTEKTPHUUECKUX CETEH U X MPUYNHBL.

BnusiHue nepexoJHbIX MPOLIECCOB HA YCTPONCTBA PEICHHOMN 3alUThl M1 ABTOMATHKHU.

MaxkcruMaibHasi TOKOBasl (HE HalpaBjeHHAs ) 3allUTa PaJUaibHbIX JUHUNA C OJHOCTOPOHHUM IUTAHUEM.
Cxema 1 npyuHLIUI pabOTHI.

[IpuHnunuaneHass cxXxeMa MakKCHUMAJIbHOW HampaBlIeHHOM 3ammrhl. [lpuHnmn  peiictBus.  Tok
cpabaTbIBaHUs IyCKOBBIX TOKOBBIX pese MH3.

MaxkcruMaibHasi HalpaBJI€HHAs 3allluTa KOJIbLEBbIX JMHUNA. CXxema U NPUHLMI JSHCTBUS.

Omnpenenenue Toka cpabaTbIBaHUSI MAKCUMAJIbHOM HanpaBieHHOM 3amuThl. KoaduuneHnTs! oTCTponKkH,
3araca 1 BO3Bpara.

Omnpenenenue ko3 dunueHTa 4yBCTBUTEIbHOCTH MAaKCUMAJIbHON TOKOBOM 3aILUTHI.

3amura TpanchopmMaTopoB. THIIBI 3aIIUT TpaHC(HOPMATOPOB M OCHOBHBIE YCIIOBHUS MX PAOOTHI.

3amura TpaHC(POPMATOPOB, HE UMEIOIIUX BBIKJIIOUATeNeil Ha CTOPOHE BhIcLIero HanpsbkeHust. Criocoobl
OTKITIOYEHUS TIOBPEXKIACHHOTO TpaHc(hopMaTopa.

[ToBpexxaeHHs 1 HEHOpMaJIbHBIE PEXUMBI paboThI 3eKTpoaBUrarese. Ileperpyska u oOpsiB (asbl.
Tunel 3amur snexrpoasurarenei. TokoBas oTceuka.

OnHo peneitHast onHO(a3Hasg cXxeMa OTCEUKHU AJIS 3JIEKTPOABUraTeIe MOLHOCThIO 10 2 MBT.

JIByx peneiiHas 1ByX(}a3Has cxeMa TOKOBOM OTCEUKH JJIsl JIEKTPOABUTraTeeil MOIHOCTRIO 2 ... 5 MBT.
Cxema npononbHO# auddepeHuanbHOM 3aMThI 1S JIEKTPOJBUTaTENe MOIIIHOCTRIO cBbIme 5 MBT.
3amuTa 3JeKTpojBUraTreneil or meperpysku. HacTpoiika BbIIEpKKHM BpEMEHH CpabaThIBAHUS OT
IIyCKOBOI'O TOKa

3aI[aHI/I€ AJI BBITIOJIHEHUA KYPCOBOI'O IIPOCKTA
1 — BeimonuuTk pacyet quddepeHIranbsHOM 3alUThl CUIOBOTO TPEX0OMOTOYHOTO TpaHchopMaTopa.
2 — PaccunTaTh MaKCUMAIIbHYIO TOKOBYIO 3amuTy (MT3) cHi10BOTO TpeX0OMOTOYHOTO TpaHchopMaTopa.
3 — BrIOpaTh TOKU YCTaBKH OBICTPOJCHCTBYIOIINX BBIKIIOUATENEH AJIS 3aIUTHI TATOBOM CETH y4acTKa

IIOCTOSAHHOI'O TOKA.

HcxoaHbie JaHHbBIE A1 pacycTa 3alIUThI Tpchq)opMaTopa:

Br1iepkka BpeMeHH, € CTyIIeHb

Tpancdopmarop o CH ot HH | sbuiepsk, © 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
Pa3mepsl nBr>KEHUSA
PacuetHrie
N1 YyacTok Macca HeyeT/Jer, uHTepBai Heuer/der, | N2 EB
TOHH MUH
0 Cypa - Houka 6300/4800 10/10 0 1,324

3. MeToau4eckne MaTepualibl, ONpeaesione NPoueIypy U KpUTEPUH OlleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHUMH NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTECTALUH

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3aJaHUH



- OICHKA «OTJIMYHO» BBICTABISCTCA OOYJArOMIEMYCs, €CIM KOJIMYECTBO IPABHIBHBIX OTBETOB HA
Bornpockl coctanisier 100 — 90% ot olriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BHICTABISIETCS 00YJaIOMIEMYCsl, €CIIH KOJIMUYECTBO MPABHIBLHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot o0miero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «YAOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCs, €CIM KOJIMYECTBO MPaBHIBHBIX
OTBETOB Ha T€CTOBbIE BONPOCHI —/5—60 % 0T 0011ero 00béMa 3aJaHHbIX BOIIPOCOB,;

- OICHKA «HEYAOBJETBOPUTEJbHO» BBICTABIICTCS OOYUYArOIIEMYCsl, €CIM KOJIMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60% ot 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun popMupoBaHusi OlleHOK N0 Pe3y/IbTATAM BbINOJHEHHUS 3aaHUH

«OTIUYHO/32YTEHO» — CTABUTCS 32 pa0dOTY, BBHIITOJHEHHYIO IMOJTHOCTBIO 0€3 OIMMOO0K U HEJ0YETOB.

«Xopomuio/3a4TeH0» — CTaBUTCS 32 PadOTY, BBITIOJIHEHHYIO MOJIHOCTHIO, HO IPU HAIMYHMH B HEH He Ooliee
OJHOH Herpy0oil OIMOKN U OTHOTO HeloueTa, He 0oJiee TPEeX HEJJOYETOB.

«Y10BJIETBOPHUTEIbHO/3aUTEHO» — CTABUTCS 33 PabOTy, €ClIM 00yYaloUIHiics PaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bceid paboThl WK JOMYCTUI HE OoJiee OAHON TpyOoil OmMMOKH U IBYX HEJOYETOB, HE OoJyiee OHOM
rpyooii U ogHOW HerpyOoi omuOku, He 0oyiee TpeX HETrpyObIX OIMIMOOK, OJHOW HETrpyOoOi OMMUOKH M JIBYX
HE/I0YETOB.

«HeynoBJIeTBOPUTEILHO/HE 3a4YTE€HO» — CTABUTCS 3a PalOTy, €CIM YKHCIO OIHMOOK M HEI0YETOB
MIPEBBICHIIO HOPMY JUTSI OIEHKH «YIOBJICTBOPUTEIHHO)» WU MPABUIHLHO BBITIOJTHEHO MeHee 2/3 Bcel paboThl.

Buowt owubox:

- 2pyOvle OwubKU: He3HaHUue OCHOBHbIX NOHAMUU, NPABUL, HOPM, HEe3HAHUe NPUemMo8 peulenus 3a0ay;
OWUOKU, NOKA3bLEAIOWUE HENPABUILHOE NOHUMAHUE YCI06USL NPEOTIONCEHHO20 3A0AHUSL.

- Hezpybble OwUbKU: HeMOUHOCTU YOPMYTUPOBOK, ONpedeeHuUll; HePaAYUOHAIbHBLL 8b100P X00d peuleHusl.

- He0ouemvl: HePaAYUOHAIbHbIE NPUEMbL BLINOJIHEHUS 3A0AHUsL, OMOETbHbLE NOZPEULHOCTU 8 DOPMYIUPOSKE
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUSL.

Kpurepun ¢popMupoBaHus OLIEHOK 10 3alIMTEe KYPCOBOIO MPOEKTA

«O1anyno» (5 6aI0B) — MOMy4Yar0T 00YYarONIUecs,, CAMOCTOATENLHO BBITIOJIHUBIINE U O(QOPMHUBIIIHE
KypCOBYIO pa0OTy B COOTBETCTBHH C MPEIbABIIEMbIMU TPEOOBAaHUSIMHU, B KOTOPOM OTPaXKEHbI BCE€ HEOOXOMMBbIE
pe3yabTaThl MPOBEICHHBIX pacueToB 0e3 apu(METHIECKUX OIIHOOK, C/eTaHbl 0000IIAIOIINE BHIBOIBI, 4 TAKKE
IpPaMOTHO OTBETHBILKE HA BCE BCTPEUHBIE BOIIPOCHI PENOoaBaTels.

«Xopomo» (4 6amra) — moaydaroT OOydaromuecs, CaMOCTOSTENIPHO BBITIOJHUBIINE W OQOPMHUBIINE
KypCOBYIO pa0OTy B COOTBETCTBHH C MPEIbABIIEMbIMU TPEOOBAaHUSIMHU, B KOTOPOM OTPaXKEHbI BCE HEOOXOIMMBbIE
pe3yNbTaThl MPOBEICHHBIX PAaCcUYeTOB, CHENaHbl 000Omaromue BeIBOABI. [Ipr 3TOM mpu oTBeTax Ha BOMPOCHI
npernojasarelis 00yJaroLuiics JomycTH He 6ojee oHOM rpy0oii OmMOKHM UM JBYX HErpyObIX OLIHMOOK.

«YIOBJIETBOPUTEJIBHO» (3 0amra) — moiaydaroT OOy4aroluecsi, CaMOCTOSITEIbHO BBITOJTHUBIINE W
o(opMuBIIHE KYpCOBYIO pPaOOTY B COOTBETCTBUU C MPEABABISIEMbIMUA TPEOOBAaHUSIMU, B KOTOPOM OTPa’KEHbI BCE
HEOOXOIMMBIE pe3yNbTaThl TPOBEICHHBIX PacyeTOB, CAeIaHbl 0000maromue BeIBoAbL. [Ipy 3TOM mpu oTBEeTaxX Ha
BOIIPOCHI MPETNoIaBaTeist 00yyaroIuics TOMyCTUI IBE-TPH IpyOble OIIMOKH UM YEThIpE HETPYObIX OIINOOK.

«HeynoBaersopurenbno» (0 0amioB) — CTaBUTCS 3a KypCOBYIO palOTy, €CiIM YHCIO OMMOOK H
HEJI0YETOB MPEBBICUIIO HOPMY JUISI OLIEHKU «YJOBJIETBOPUTEIBHOY, INOO paboTa BBHIOJIHEHA 00yUYaIOIIMMCS He
CaMOCTOSITEITHHO.

Bunp! ommboxk:

- rpyOBIe: HEYMEHHUE cenaTh 0000IIaroNie BEIBOIbI, OTCYTCTBUE 3HAHUM METOIMK PACUETOB.

- HerpyOble: HETOYHOCTH B BBIBOJAX, OIIMOKH B MOCTPOCHHUU CXEM M TpadHKOB, HapylleHue TpeOOBaHUM
oopMIICHUSI.

Kpurepun popmupoBaHus OLIEHOK 110 IK3aMeHY
«OT1anyHo» (5 6annoB) — 00y4aromUics AEMOHCTPUPYET 3HAHUE BCEX Pa3/IeioB U3y4aeMON TUCIIMITIIHHBIL:
coJiep;kaHue 0a30BbIX MOHATUN U (yHIaMEHTAJIbHBIX MPOOJIeM; YMEHUE U3Jarath MPOrpaMMHBIN MaTepual ¢
JeMOHCTpanueil KOHKPETHbIX mpumepoB. CBOOOAHOE BiaJeHHE MaTepHalioM JOJDKHO XapaKTepH30BaTHCS
JIOTUYECKOW SICHOCTBIO M YETKMM BHJICHMEM IIyT€H INPHUMEHEHMS IOJyYCHHBIX 3HAHMM B IPAKTUYECKON
NEeATEIbHOCTH, YMEHUEM CBSI3aTh MaTepuai C IpyrUMH OTPACIIIMHU 3HAHUS.



«Xopouoy» (4 6amra) — oOyJaronIuiicss TEMOHCTPUPYET 3HAHUS BCEX PA3/EIOB U3Yy4aeMOU AUCITUTIITNHBI:
cojiepkaHue 0a30BbIX MOHATUH M (yHAAMEHTATBHBIX MPOOIeM; MPHOOpes HEOOXOAUMbIE YMEHUS U HABBIKH,
OCBOMJI BOIIPOCHI MPAKTHUECKOTO MPUMEHEHUS MOTYYSHHBIX 3HAHUN, HE AOMYCTUI (PaKTUUECKUX OMIMOOK Mpu
OTBETE, JOCTAaTOYHO IIOCIICAOBATENIFHO W JIOTUYHO H3J1araeT TEOPETUUYECKUH MaTepHal, IOIMyCKas JHUIIb
HE3HAYUTENIbHbIE HAPYIIEHUS IMOCIEIOBATEILHOCTU H3JIOKEHUS U HEKOTOphle HETOYHOCTH. Takum oOpasom
JaHHAs OLIEHKA BBICTABIISCTCS 33 MPABUIBHBIIN, HO HEIOCTATOYHO MOJTHBII OTBET.

«YnoBiaerpopureibHo» (3 Oamia) — OOyYarOMIMACS JEMOHCTPHPYET 3HAHHUE OCHOBHBIX pPa3JIeiioB
IpOrpaMMbl M3Yy4aeMOro Kypca: ero 0a30BbIX MOHATHHA M (yHIAMEHTAIBHBIX MpobieM. OnHaKo 3HaHHE
OCHOBHBIX MpOoOJeM Kypca HE MOIKPEIUIAIOTCS KOHKPETHBIMH MPAKTUYECKUMU NMPUMEPAMH, HE MOJIHOCTBHIO
pacKphITa CyIHOCTH BOIPOCOB, OTBET HEIOCTATOYHO JIOTHUYEH M HE BCET/1a IOCIIEA0BATEICH, IOMYIIEHBI OIINOKH
Y HETOYHOCTH.

«HeynosjerBoputeabHo» (0 OamioB) — BBICTABISETCS B TOM cliydae, Korja OOyJaroluidcs
JNEMOHCTpUPYET (hparMeHTapHbIe 3HAHUS OCHOBHBIX pa3JIeliOB MPOrpaMMbl M3Y4aeMOro Kypca: ero 0a3oBBIX
NOHATH ¥ (QyHAAMEHTaNbHBIX TpoOJIeM. Y 3K3aMeHyeMoro ciabo BBIpaKEHa CIOCOOHOCTh K
CaMOCTOSITEIbHOMY ~aHAJIUTUYECKOMY MBILIUICHUIO, HMMEIOTCS 3aTPyIHEHUS B U3JIOKEHUU MaTepuana,
OTCYTCTBYIOT HEOOXO/AMMBIE YMEHUS M HAaBBIKH, JOMYIIEHBI TPYOble OMOKK U HE3HAHNWE TEPMUHOJIOTHH, OTKA3
OTBEYaTh Ha JOIOJIHUTEJIbHBIE BOMPOCHI, 3HAHHWE KOTOPHIX HEOOXOIMMO MJisi TMOJIyYEHHUS IOJOKHUTEIbHOM
OLICHKH.
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