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P 7 cemecTp — 116 yacos

BKITIOYAS:
PI'P Y4eOHbIM MJIAHOM He MPeayCMOTPEHbI
KYpPCOBBIE MPOCKTHI (PaOOTHI) Y4eOHbIM JIAHOM He MPeTyCMOTPEeHbI
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1. HEJIU U 3AJAYH OCBOEHUA JUCHUIIVIMHBI
Ienb10 0cBOCHUSA JUCHUILIMHBI — U3YYEHHE OCHOB PEJICMHON 3aIUTHl ¥ ABTOMATUKHU JIEMEHTOB JIEKTPUYECKON YaCTH SHEPrOCUCTEM.

3agayamMu JUCHUILVINHBI SBJISIIOTCS:
— U3y4EHUE OCHOBHBIX BUJOB U IPUHIUIIOB ACHCTBUSA 3aAIIUT 2JIEMEHTOB MIEKTPUYECKOM YaCTH YHEPTOCUCTEM;
— U3y4eHHUE OOIUX MPUHIIUIIOB JACHCTBUS MPOTUBOABAPHITHON aBTOMATHKU SHEPTOCHUCTEM;
— IPUOOPETEHNE HABBIKOB pacueTa MPOCTBIX TOKOBBIX 3aIIUT 3JIEMEHTOB JIEKTPOIHEPIeTUYECKUX CUCTEM.

@opmupyemble 'y 00ydaomerocs KOMIIETEHIIMM U 3allJIJaHUPOBAaHHBIC Pe3yabTaThbl O0y4YeHUs] 1O JUCIUIUIMHE, COOTHECEHHBIE C
HHAUKATOPAMM TOCTHKEHUS] KOMIIETEeHINH:

Koa n HauMeHOBaHMe KOMIIETEHIIUH

Koa u HauMeHoBaHMe HHIMKATOpa
JAOCTHKCHHUHA KOMIICTCHIINH

3amiaHUpoOBaHHbIE Pe3YJIbTATHI 00YYeHHUsI

[1K-1.Cnocoben YIPaBIIATh
TEXHOJIOTUYECKAM  000pYyIOBaHUEM,
BBIOMPATH CEpUITHOE U MTPOEKTUPOBATh
HOBOE 000pYJ0BaHUE

[IK-1.1. Bemonnsier cb6op W aHanM3 JaHHBIX
10 3aJJaHHOW TeMAaTHKe, 0OOCHOBLIBAET BHIOOD
TEXHOJIOTHYECKUX PEIICHHUN

3HATh:
— o0mue  TPUHIUIBI  BBITOJHEHUS
AJIEKTPOIHEPTETHUECKUX CUCTEM;

— 0o0muye TPUHUHUIBI ACHUCTBUS MPOTHBOABAPHIHON aBTOMATHKHU
HYHEPTrOCUCTEM

yMeTh:

— IMOJIB30BATLCA T pa(bI/I‘-IeCKI/IMI/I U aHAJIUTUYCCKUMU MCTOAAaMU IJIsd
COTJIACOBAHUS 3aIIUT MEX]y COO0ii;

peneriHoOM  3alIUThI

IIK-1.2. JemMoHCTpHpYET MMOHUMAaHHUE
TEXHOJIOTHYECKHUX  MPOIECCOB,  CIOCOOOB
yIpaBICHUS o0opyoBaHUEM u ux

B3aUMOCBA3b C 3aJadaMu OKCILTyaTaluu

3HATh:

— BHUIOBl U OCOOEGHHOCTH JEHCTBUS pEJICHHBIX 3aIIUT OCHOBHBIX
3JIEMEHTOB JIEKTPUYECKON YaCTH YHEPTOCHUCTEM;

— o0mue NPUHLMOBI  B3aUMOJCHCTBUS  MPOTHUBOABAPUITHOMN
ABTOMATUKH U PEJICTHON 3aIUThI SHEPTOCUCTEM

yMeTh:

—  pacCuMThIBaTh  YCTAaBKH
YCTaHaBIMBAaEMBbIX Ha
JNEKTPOIHEPTETHUECKUX CHCTEM.

IIPOCTBIX TOKOBBIX
OTACIBHBIX

3aIluT,
3JIEMECHTAX




2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI BO
JlucuumipHa OTHOCHTCSL K  4YacTH  (OPMHPYEMOW  y4acTHHKaMH  00pa30BaTeNbHBIX
OTHOIIIGHWH, Ojoka AWCHUIUIMH | 1o HampaBieHuWto noarotoBku bakamap 13.03.02
DJEKTPOIHEPTeTUKA U AIIEKTPOTEXHUKA (MPOPMIN: DICKTPOIHEPrETUUECKIE CUCTEMBI U U POBBIE
TEXHOJIOTHH ).
Jucuunimza 6azupyercs Ha crnenyromux gucuuiumaax: « TODy», «llepexonHblie IpoIecchn.
Pe3ynpTarel 00pa3oBaHus, IOJY4YEHHbIE IPU OCBOEHUHM JUCLUIUIMHBI, HEOOXOAMMBI MpHU
BBINOJIHEHHUE BBITYCKHOW KBaJTH(PHUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHbI

3.1 CTpyKTypa A¥CUHUIIIMHBI
OO01mast TPyZI0eMKOCTb JUCHIUTUIMHBI COCTABIISIET 6 3a4€THBIX eUHMIIL, 216 Jacos.

Pa3nen mucimIuInHbI.

Pacrnipenenenue TpyaoeMKOCTH pa3jiena (B yacax) o BUJam

< o, o .
Ne dopma NpoOMEKyTOUHOM e E o.i § y4eOHOH paboThI Coneprxanue :élg/[T(;(I:TOHTeHBHOI/I
Q
/i aTTecTalfu 5 § g8 = KonTakTHas Cp Kont- P
a.
(no cemecmpam) X O | Jlex | IIp | JIa6 | KIIP | UKKII | TTIA posb
[IpopaboTka W TOBTOpPEHHE JIEKIMOHHOTO
OO11re BOIPOCHI BBHITIOTHEHHUS Ea“‘p“a”a-
N 3y4€HHUE JIUTEPATYPhI
1 pEJIeHHON 3aIUTBI 33 7 6 3 8 - - - 16 - [1]c.4-11.c. 12-19;
AEKTPOIHEPTeTUUECKUX CUCTEM [2] c. 4-8,
[7] c.4-14
ITpopaboTka M MOBTOpEHHE JICKIIMOHHOTO
T
OKOBBIE 3aIIUTBHI, MaTepHana.
) yCTaHaBJIMBa€MbIC Ha 33 7 6 19 6 ) ) i 57 i W3yuenne nureparypsl
OTICIIbHBIX 3JIEMEHTaXx [1] c.20-38, c. 44-50;
AIEKTPOIHEPIETUUECKUX CUCTEM [2] c. 6-9,
[7] c.15-31
[IpopaboTka W TOBTOpPEHHE JIEKIIMOHHOTO
o Marepuana.
3 Hpotuoasapuiisas aromaruia 64 7 4 10 2 - - - 48 - U3yueHne nurepaTypsl
JHEprocucTem [1] . 54-62; 91-104
[9] c. 122-146
DK3aMeH IIPOBOAUTCH B MUCHbMEHHOM
i ) ) ) (dopmMe 1o OUIIeTaM ¢ MOCIEAYIOIINM
DK3aMeH 36 7 - 2,5 B 33,5 YCTHBIM OTBETOM
COTJIACHO MPOrpaMMe SK3aMEHa
HTroro: 216 16 | 32 | 16 - - 2,5 | 116 33,5




3.2. Kpartkoe coaep:xanue pa3aenoB. TeMmbl Jekumi

1. Obwue 80npPoOCHI BbLINOIHEHUS PENEUHOU 3aWUMbl DIEKMPOIHEPLEMUYECKUX CUCTEM

Haznauenune peneiinoit 3amuthl. TpeGoBanus k peneiiHoi 3amurte. M300pakeHne cxem
peNelHON 3allUThl Ha 4YepTekax. DJIEMEHThl 3amuThl. lIpuHIMNBl BhINOIHEHUS YcTpoiicTB P3.
M cTOYHUKH ONEpaTUBHOTO TOKA.

2. Toxosble 3auumbl, YCMAaHaA8AUBAeMble HA OMOEIbHbIX INeMEHMAaX
INIEKMPOIHEP2EMUUECKUX CUCHEM
[IpuHiun aedcTBUS TOKOBBIX 3amuT. [IpUHIMO AEHCTBUS TOKOBBIX OTCEe4eK. CXeMmbl
oTcedyek. OTCEUKM MTHOBEHHOTO JCMCTBHUSI Ha JIMHUSAX C OJAHOCTOPOHHUM NuTaHueM. OTCEUKH C
BBIJICPKKOW BpEeMEHH. 3amura JMHUK ¢ noMoulpio MT3 ¢ He3aBUCMMOM BBIIEP/KKON BPEMEHU.
ToxoBasi TpexcTyneHyaTas 3aluTa.
Buner noBpexnennit Tpanchopmaropos. Juddepennmansaas 3ammra TpaHCPOPMATOPOB.
Mepbl 110 BBIDABHMBAHUIO BTOPUYHBIX TOKOB. Toku HeOanaHca B IuddepeHIralbHON 3aluTe.
ToxoBas 3amuTa ¢ MycKOM IO HANPsDKEHHIO. 3amuTa TpaHC(HOPMAaTOPOB OT MEPErpy3KH.

3. IIlpomugoasapuiinas agmomamura sHep2ocucmem

Haznauenue, skoHoMuueckas 3((eKTUBHOCTh, OOJIACTH MPUMEHEHHUS U KiaccU(UKaLUs
AIIB. OcHoBHble TexHHYeckne TpeboBanus k ycrporictBam AIIB. CoBmecTHast pabora ycTpoiicTB
AIIB u peneiiHOM 3alUTHI: YCKOpEHHE JEHCTBUS peseliHOM 3amurel 10 M nocie AlIB.
Ocob6ennoctu AIIB muH 1 TpancGopMaTopoB.

Haznauenne ABP, oOmacte mpumenenus. TpeOGoBanusi k ycrpoiictBam ABP, ocHOBHBIE
npuHOMNBEl BeimosHeHUA. [lyck yctpoiictB ABP, BapuaHTBI BBIITOJTHEHHS MYCKOBBIX OPTraHOB,
crocoObI o0ecreueHus: OMHOKPATHOCTH AeicTBus ABP.

HeobxomuMocte u  crocoOsbl pesepBupoBaHusl JedcTBUS P3 M BeIKIIOYaresnei.
Ocobennoctu pe3epBupoBaHusi ¢ mnomonisio YPOB 1o cpaBHeHuio ¢ pesepBupoBanuem P3.
[Ipunuunst Bemmosinenust YPOB.

3.3. TeMbI NpaKTHYECKUX 3aHATHH

1. Pacuer ToxoB K3 mist BeiOopa P3 (2 gaca).

2. Pacder HOMUHATBHBIX 1 MaKCUMAIBHBIX TOKOB. Bb100Op Tpancdopmaropos Toka (1 gac).

3. Beibop mapamerpoB MT3 (2 gaca).

4. Bwi6op Bpemenu cpabatbiBanuss MT3. [ToctpoeHre HE3aBHCUMBIX OT TOKA XapakTepucTuk MT3 Ha
KapTe celneKTUBHOCTH (1 gac).

5. Kontposnbras padora Nel PacueT MakcMMalbHBIX TOKOBBIX 3alTUT JTHHUH (1 dac)

6. Pacuer MT3 ¢ KOMOMHHUPOBAaHHBIM ITYCKOM MUHHMAaJILHOTO Hanpspkenus (1 yac).

7. Pacuer TO u TOB (1 gac).

8. KonrpoinbHas pabora Ne2 Pacuer MrHoBeHHON TOKOBO# oTceuku (1 1ac)

9. Pacder mapaMeTpoB MHOTOCTYIIEHUATHIX 3alIUT (2 Jaca).

10. I'paduueckoe n3obpaxenue 30H aevicteus MT3 (2 gaca).

11. KonrpompHasi pabora Ne3 Pacuer MT3 ¢ KOMOMHHUpPOBAaHHBIM ITYCKOM MHWHHMAJIBHOTO
HanpsikeHus (1 yac)

12. Pacuet TokoBBIX AuddepeHnanbHbIX 3aluT TpanchopmaTopa (2 gaca).

13. Pacuer tokoBbix 3amut (TO, MT3, MT3 ¢ myckoMm mo HampsbkeHuio) Tpancopmatopa (3
qaca).

14. KonTponbHas padota Ne4 Pacuer nuddepeHnmanpHbIxX 3amuT TpanchopMaTopoB (2 gaca)

15. KomnokBuym Nel o teme: Bunst u ocobennoctu padotsr AIIB (2 gaca).

16. KomutokBuym Ne2 o reme: CoBMecTHast pabota yctporictB AIIB u peneitHoii 3ammTsl (2 yaca).



17. Komnoksuym Ne 3 o Teme: CoBmecTHast pabota ycrpoiicTB ABP u peneitnoit 3amuTs! (2 yaca).
18. KomtokBuym Ne 4 o teme: [Ipunnmms! BeimosHenust YPOB (2 gaca).
19. KontponwsHas padora Ne 5 torosas (2 yaca).

3.4. Tembl J1a00paTOPHBIX PadoT

1. TlpuHuoun pgeWcTBUs, YCTPOWCTBO M Ha3HaueHHWe TpaHchopmaTopa Toka. IIpoBepka
U3MEPUTENIBHBIX TpaHCPOpPMATOpOB TOKAa. CHATHE XapaKTEPUCTUK HAMAarHWUYMBAHMSA CEpIEYHUKA
TT (3 vaca).

2. YCTpOWCTBO M CXEMBI COCIMHEHHS TpaHC(HOPMATOPOB HAINpPSDKEHUS B PEJICHHON 3almTe |
u3Mepenusix. IlpuHmun neicTBus, YCTPOWCTBO, HA3HAYEHHE M THUMBI TpaHc(HOpPMaTOpOB
HanpspkeHus (4 Jaca).

3. MakcumansHoe pene Toka PT-40. M3yuenne TokoBbix 3ammt: MT3 u TO (3 vaca).

4. I3ydyeHne KOHCTPYKIIMH ¥ IIPUHIIATIA ISHCTBYS HAIIPABJICHHBIX CETEBBIX 3aIIUT. (2 yaca).

5. VI3y4yeHre TOKOBBIX 3aIUT TpaHnchopmaTopos (3 yaca).

6. N3yuenue ra3oBoii 3amuThl TpancopmarTopa (2 gaca).

3.5. PT'P y4eOHBIM IJIAHOM He NMPeAyCMOTpPeHA.

3.6. KypcoBoii npoekT (KypcoBasi padb0oTa) y4eOHbIM IUIAHOM He MPeayCMOTPEHbI.



3.7. CooTBeTcTBHE Pa3/1e/I0B AMCHUILIHHBI H (JOPMHUPYEMBIX B HUX KOMIIeTeHIHIA

HOMCp 1 HAMMCHOBAHHUC PC3YyJIbTATOB O6pa3OBaHI/IH 1o KO,Z[LI HOMep pa3acia JUCHUIUIAHBL q)OpMI:I KOHTPOJIA
JUCLUIUIMHE KOMITETCHIIUN U (B cootBercTBHH € 11.3.1
(B cooTBETCTBHH C pasnenoM 1) WHJUKATOPOB 1 2 3 IK3
3HaTh:
— o0mue TNpUHIUIBl BBINOJHEHUS peeiHOoN oryerst JIE Ne I, Ne2,
IK-1.1 X X X kp Ne 5

3aIIUThI JIEKTPOIHEPTETHUECKUX CUCTEM ’
JK3aMCH

— 00IIue TPUHIUIBI ACWCTBUS MPOTUBOABAPUITHON K-1.1 X X Konnoxsuymbi ¢ Ne 1 o Ne 4,

ABTOMATUKHN YHEPTOCHUCTEM ' 9K3aMeH

— BHJIBI 1 OCOOECHHOCTH JCHCTBUS PEJICHHBIX 3aIUT kpc Ne 1 1o Ne 5,

OCHOBHBIX  DJIEMEHTOB  JJIEKTPUYECKOW  4acTH IK-1.2 X X X JIB ¢ Ne 3 mo Ne6,

SHEPIrOCHUCTEM, OK3aMCH

- o0rue MIPUHLIMUIIBI B3aUMOJICUCTBUS

.y .y X X KommokBuymbr ¢ Ne 1 o Ne 4,

IIPOTUBOABAPUWHON  aBTOMAaTUKU W  PEIECUHOU [K-1.2 KAMCH

3aIIUThl SHEPTOCUCTEM

YMmernb:

— TIOJIB30BaTHCA TPAPUICCKUMH U aHATTUTUICCKUMHU KL X X X kp ¢ Ne 2 110 NeS,

METOJIaMU JIJIsl COTJIACOBAHUS 3alTUT MEXKIY COOOM : 5K3aMeH

— pacCUUTHIBATh YCTaBKU MPOCTHIX TOKOBBIX 3aLIUT, Kkp ¢ Ne 2 1o Nes,

YCTAaHAaBIMBAEMBIX HA  OTHACJIBHBIX  JJIEMEHTaX IIK-1.2 X X X JIB ¢ Ne3 o Ne5

DJICKTPOIHEPIeTHUCCKUX CUCTEM OK3aMCH

Bceeo uacos na pazoen oucyunaunvi (6 coomsemcmeuu c n.4.1) 33 83 64 36




4. KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE OHEHOYHBIE MATEPHUAJIbI
AJsd  TEKYIIEI'O KOHTPOJIA YCIEBAEMOCTH W ITPOMEXYTOYHOHU
ATTECTAIMHU NIOAUCIIAITJIMHE

4.1. Texymuii KOHTPOJIb YCIIEBA€MOCTH 110 AU CHHILINHE:

— KOHTPOJIbHBIE PaOOTHI (Kp):
Nel PacueT MakCUMAaJILHBIX TOKOBBIX 3aIlAT JIMHUUI
No2 PacyeT MTrHOBEHHOW TOKOBOM OTCEUKH.
Ne3 Pacuer MT3 ¢ KOMOMHHUPOBAaHHBIM MyCKOM MUHUMAJIBLHOTO HAIIPSIKEHUS
Ne4 Pacuet nuddepeHmanbHbIX 3aUT TpaHC(HOPMATOPOB
Ne5 Utorosas
— KOJIJIOKBUYMBI 110 TEMaM:
Nel TexHonorudyeckre HapyIeHUs, CBsI3aHHbBIE C HapyIIeHUsIMU padboThl P3uA (2 gaca).
Ne2 CoBmectHas pabota ycrpoiicts AIIB u penelinoii 3aumrsl (2 gaca).
Neo 3 CoBmectHas pabota yctpoiictB ABP u peneitHoii 3ammTsl (2 yaca).
No 4 Tlpunuuns! BeinonHenust YPOB (2 gaca).
— OTYETHI 0 JTA0OPaTOPHBIM paboTaM:
1. IlpuHumn fAeicTBUs, YCTPOWCTBO M Ha3HaueHHe TpaHchopmaTopa Toka. IlpoBepka
M3MEpUTENbHBIX TpaHchopMaTopoB Toka. CHATHE XapaKTEpUCTHUK HaMarHUYMBAHUS CEepICUYHUKA
TT
2. YCTpOWCTBO M CXEMBbI COCIMHECHHS TpaHC(HOPMATOPOB HAMPSDKEHUS B pEICHHON 3aluTe U
u3MepeHusix. IlpuHmunm neicTBus, YCTpOWCTBO, Ha3HAYEHHE U THINBI TpaHc(HOpMaTOpOB
HaIpsKEHUs
3. MakcumansHoe pene Toka PT-40. M3yuenue TokoBbix 3ammt: MT3 u TO
4. M3ydyeHne KOHCTPYKLIMH U PUHLNIIA JEHCTBHS HAPABIICHHBIX CETEBBIX 3AILNT.
5. I3yueHne TOKOBBIX 3aIUT TpaHC(HOPMATOPOB.
6. 3yuenune ra3zoBoi 3amuThl TpaHcpopMaropa.

bannibHO-peUTHHTOBAs CTPYKTYpa AUCUUILIMHBI SBISETCS MPUIOKEHUEM A.

4.2. lIpomMe:kyTOUHAS aTTECTALMS MO JUCHUIVIHHE (YACTH IM CHUILINHBI):
OK3aMeH.
Onenka ompezaensercss B cooTBeTcTBUU ¢ [lonokeHnemM o 0auTbHO-PEHTHHTOBOW CHUCTEME
st crynentoB HUY «M3UW» Ha 0CHOBaHUM CEMECTPOBOM U SK3aMEHALIMOHHOM COCTABJISIONINX.
[IpomexyTodHast aTTecTamys 0 UTOTaM OCBOCHUS TUCIIMIUIMHBI (MOJTYJISI) — DK3aMEH.

B npuiiokeHue K IUIUIOMY BBIHOCUTCS OLIEHKA 3a 7 ceMecTp.

IIpumeuanue: OIlGHOYHbIE MaTepuajbl IO TUCIUIUIMHE TPUBEICHB B (OHAE OIEHOYHBIX
marepuasioB OITOIIL.

5. YYEBHO-METOJUYECKOE OBECIIEYHEHHUE JUCIHUIIVINHbI

5.1 JIutepaTrypa:

1. PeneitHas 3amuTa U aBTOMaTHKa YHEPrOCUCTEM : yueOHOe mocobue mo HampasieHuo 140400
"DJIEKTPOIHEPTETHKA U JICKTPOTEXHHUKA", MOaY/b "DnekrposHepreruka” / B. B. Kpuenkos ; pes.
A. ®. JlpskoB ; Ham. uccnen. yu-t "MOU". — M.: Uzn-Bo MDOU, 2012. — 164 c. — URL:
https://elib.mpei.ru/action.php?kt_path _info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5007

-ISBN978-5-7046-1377-0.




2. DnexkTpolHepreThka. PeneliHas 3amuTa W aBTOMATHKA JJIEKTPOIHEPTETUYECKUX CHCTEM
[OnexTponnbii  pecypce]:  yue6. Ilocobme mo  wHampaBienuio — moarotoBku 140400
OnexrposHepreTuka u snekrporexHuka/ F0.A. EpmoB [u ap.]. — DIEKTpOH. TEKCTOBBIE IaH. -
Kpacnosipck: COVY, 2012. — 68 c. - URL: http://biblioclub.ru/index.php?page=book&id=363895

3. DnekTposHepreTuka. PeneiiHas 3amuTa ¥ aBTOMaTHKA JEKTPOIHEPTETHUECKUX CUCTEM : yueo.
nocobue no HampasieHuto nmoarotoBku 140400 DnexTposHepreTuka M anekTpoTexHuka / 0. A.
Epmios [u ap.]. - Kpacnospck: COY, 2012. - 68 c.

4. lernos, A.W. [ToctpoeHne cxeM peeHON 3aluThl [DIeKTpOHHBIN pecypc]: yueb. [Tocodue /
AMN. — DnextpoH. TekcroBble naaH. - HoBocubupck: HITY, 2012. — 90 c. -URL:
http://biblioclub.ru/index.php?page=book&id=228882

5. T'mazeipun, B.E. Pacuer peneiiHo#l 3amuThl MOHWXKAIOMIMX aBTOTpaHCc(opmaTopoB Ha Oasze
MHUKPOIIPOIIECCOPHBIX MmKadoB : yueoHoe mocooue / B.E. I'massipun, B.A. JlaBeinos, A.U. lllernos;
HoBocuOupckuii rocyaapCcTBeHHbIN TeXHU4Yeckuil yHuBepcuteT. — HoBocubupck: HoBocuOupcekmii
rOCyJIapCTBEHHbIA TexHU4Yeckuil yHuBepcutet, 2011. — 91 c. — Pexkum pocrymna: mo moAamucke. —
URL: https://biblioclub.ru/index.php?page=book&id=228829 . — ISBN 978-5-7782-1592-4. — Tekcr :
3JIEKTPOHHBIN.

6. Antonos, JI.b. Lludpossie nponosbHble AudQepeHInaIbHbIe 3alUThl JIMHUN 3JeKTporepeiay.
[Ipuntun paGoTel M BBIOOp MapaMeTpoB cpadaThiBaHWS: y4eOHOE IocoOWe Jis BY30B TIO
HanpasieHuto 140400 "DnexTposHepreTuka M 3JIEKTPOTEXHHUKA" MOIyNb "DJIEeKTpol’HepreTuka'
/1.b. AatonoB; pen. A.®. JIpsikoB; Harr. uccnen. ya-t "MOU". — M.: U3n-Bo MDU, 2012. — 84 ¢. —
URL:

https://elib.mpei.ru/action.php?kt path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4999

-ISBN978-5-7046-1376-3

7. COOpHUK ympakHEeHUH 1o Kypcy "Peneiinas 3amuyra ¥ aBTOMAaTH3aIUs JICKTPOIHEPIeTHUCCKUX
cucremM". Yacte 1: gns cryneHToB mno HampasiaeHuto 13.03.02 "OnekTtposHepretuka Hu
anektporexuuka" /O.I1. AnekceeB, P.B. Temkuna, B.A. Cadponos; pea. P.B. Temkuna; Harr.
uccnen. yu-r  "MOMU" . - M. Hsp-eo MDOU, 2016. - 44 c¢. - URL:
https://elib.mpei.ru/action.php?kt path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8646

8. COopHuK ympakHeHUl 1o Kypcy "Peneiinas 3amuyra ¥ aBTOMAaTH3aIUs JICKTPOIHEPIeTHUCCKUX
cucteMm". YacTp 2: I CTYJEHTOB MO HANpPaBICHHUIO "DIJIEKTPOIHEPreTHUKA M DJIEKTPOTEXHHUKA"
/O.I1. Anekcees, P.B. Temkuna, b.A. Cadpponos; pen. P.B. Temkuna; Hau. uccnen. ya-t "MOU".—
M.: U3a-Bo MOU, 2017. — 68 c. — URL:

https://elib.mpei.ru/action.php?kt path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=9303

9. XpeunukoB, A. KO. Dkcrutyatanus peneiHOM 3alUThl 1 aBTOMATUKH | Y4€0HO-METOANYECKOE
nocobue : [16+] / A. 0. Xpennukos, B. I'. Tounnkun. — Mocksa ; bepiun : Jlupekr-Menua,
2021. - 216 c¢. : wum, cxem.,, Tabn. — Pexum gocTtyma: MmO TOANHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=614678 . — bubmuorp.: c. 184-187. —
ISBN 978-5-4499-2112-3. — DOI 10.23681/614678

5.2 JIunieH31M0HHOE ¥ CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecneyeHne:
Microsoft Office Word, Excel u PowerPoint.

5.3 UnTepHeT-pecypchbl, BKJIKWYAsA NPodecCHOHAIbHbIe 0a3bl JAHHBIX U MH(OPMAIMOHHO-
CIIPABOYHbIE CHCTEMBI:
VYuusepcurerckas napopmarmonnas cucrema «POCCHS» https://uisrussia.msu.ru

CrpaBouno-npaBoBas cucrema «KoHncynbrant+y» http://www.consultant-urist.ru

CrpaBouno-npaBoBas cucrema «["apant» http://www.garant.ru

Bazamanasix Web of Science https://apps.webofknowledge.com/




baza gannbix Scopus https://www.scopus.com
[Topran oTkpeITEIX AaHHBIX Poccuiickoit eneparuu https://data.gov.ru

baza oTkpeITBIX gaHHBIX MuHHCTEpCTBAa Tpyla M COLMANbHOM  3amuTel PO
https://rosmintrud.ru/opendata
baza nanueix HayuHoii anektponHoii 6nbnnorekn eLIBRARY.RU https://elibrary.ru/

baza maHHBIX MpodecCHOHANBHBIX CTAaHIAPTOB MUHHCTEPCTBA TPY/Ja U COIMATBLHONW 3alTUTHI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-

professionalnykh-standartov/

ba3bl nanapIx MuHHCTEPCTBA 3KOHOMHYECKOTO pa3Butus PO http:// www.economy.gov.ru

baza otkpeIThiX qanabX Pochuamonuropunrahttp:/www.fedsfm.ru/opendata

DnexTponHas 6a3a nanueix «M3narenpctBo Jlanby https://e.lanbook.com

denepanbHas rocynapcTBeHHas wH(pOpManmoHHas cucrema «HammoHanbpHAsi 3JIEKTpOHHAsS
o6ubnuotekay https://H36.pd

HanmonansHblil mopran onnaitn o0ydennst «OTKpbITOe 0OpazoBanue» https://openedu.ru

OnektpoHHas 6a3a nanHbIX "Polpred.com O630p CMU" https:// www.polpred.com

Odunmanbapii  cait denepalbHOTO areHTCTBa MO TEXHUYECKOMY PETyJIHPOBAHUIO U
MeTtposioruu http://protect.gost.ru/

OnekrponHas 6ubimoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHDbI

VY4eOHoe nomelieHre, OCHaIIeHO:

- JIOCKa MapKepHas nepeaBukHas — | mr.;
- IEPCOHAIBHBINA KOMIBIOTEP — 1 MIT.;

- mpoekTop — 1 mrT.;

- 3KpaH — | wr.;

- CTOJIBI ¥ CTYJIbSI HA 35 MOCaJOYHBIX MECT.

[Tomemenne s CaMOCTOSITENBHOW pabOThl  OOYYAIOMIMXCS, OCHAIIEHHOE KOMIIBIOTEPHOM
TeXHUKOU (20 KOMITLIOTEPOB), C BO3MOXKHOCTBIO MOJKITIOYCHHS K ceTr VIHTepHeT U obecriedeHneM
JOCTYTIA B JICKTPOHHYIO HHGOPMAIIMOHHO-00pa30BaTeIbHYIO CPEAY OpraHu3aIiy.

VYyeOHast ayIuTopus AJis IPOBEACHUS 3aHATHI MPaKTUYECKOTO TUIIA

- IOCKa MapKepHas nepeaBuxkHas — | mr.;

- TEJIEBU30p — 2 IIIT.;

- IEpCOHABHBIE KOMIBIOTEPHI CO CHEIHMATM3UPOBAHHBIM IPOTPaMMHBIM obecriederreM — 11 mT.;
- CTOJIBI U CTYJIbSI Ha 24 TIOCAI04YHBIX MECTA.

JlaboparopHble 3aHATHS TPOBOAATCS B TabopaTopuu PeneifHol 3aMThl 1 aBTOMATHKH.



IIpnioxenue A

EAJIJ!I)HO-PEfITHHFOBASI CTPYKTYPA JUCHMIIVINHBI
PEJIEMHAA 3AILHUTA SJIEKTPOSHEPI'ETUHYECKUX CUCTEM

(Ha3BaHME UCLUIUIAHBI)

7 cemecTp

l'[epequb KOHTPOJ/IbHBIX MCpOHpI/ISITI/Iﬁ TEKYIICI'0 KOHTPOJIA YCII€EBAEMOCTH IO JUCHUIIJINHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

KM-7
KM-8
KM-9
KM-10

KM-11

KM-12
KM-13

KM-14
KM-15

Kkp Nel Pacuer MakcuMabHBIX TOKOBBIX 3aIlUT JIMHUN

Kp Ne2 Pacyer MrHOBEHHOI TOKOBOM OTCEYKH.

Kp Ne3 Pacuer MT3 ¢ KoOMOMHUPOBAHHBIM ITyCKOM MUHUMAJIBHOTO HANPSKECHUS

Kp Ne4 Pacuer nuddepeHnmanbHbIX 3aIUT TpaHCPOopMaTOpOB

Kp Ne5 Htorosasi KOHTpoJIbHAs paboTa

KosnoxkBuym Nel Texnosormdeckue HapylieHUs, CBS3aHHBIE C HAPYIICHUSIMHU PaOOTHI
P3uA

KosnoxkBuym Ne2 CoBmectHas pabota ycrpoiicts AIIB u peneitHoit 3amuThl.
KoanoxkBuym Ne3 CoBmecTHas pabdora yctpoiictB ABP u peneiiHol 3amuTh
KoanoxkBuym Ne4 [Tpuniuns! BeinoaHenus Y POB

Otuer no JIB 1. [IpuHnun aeicTBusi, yCTPOMCTBO U Ha3HAUYCHUE TpaHC(HOpMATOpa TOKA.
[TpoBepka n3MepuTeNbHBIX TpaHchopMaTopoB Toka. CHATHE XapaKTEPUCTUK
HaMarHn4yuBaHus cepaeunuka TT

Otuet o JIB 2. YcTpoiicTBO U CXEMBI COSMHEHUS TPAaHC(HOPMATOPOB HATIPSKECHHUS B
penerHoM 3auTe U u3MepeHusix. [[puHuun necTBrs, yCTpOMCTBO, HA3HAYEHUE U TUIIBI
TpaHcGOpMaTOPOB HAMIPSHKCHUS

Otuer no JIb 3. MakcumanbsHoe pene Toka PT-40. U3ydyenune TokoBbix 3ammt: MT3 u TO.
Ortuer no JIB 4. M3ydyeHue KOHCTPYKIIMHU U IPUHIIUIA JEHCTBUS HAPABIECHHBIX CETEBBIX
3aILHNT.

Otuer no JIB 5. M3ydeHue TOKOBBIX 3alIUT TPaHC(HOPMATOPOB.

Otyet o JIb 6. 3yuenue ra3zoBoi 3amuThl TpaHnchopmaTopa.

Buja npoMexyToOYHOM aTTecTAlMU — DK3aMEH

TpynoeMKoCTb TUCIUILIMHEL 6 3.€.
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OO01Ire BOMIPOCH
BBITIOJTHEHHUS
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3JIEKTPOIHEPIETU-
YECKUX CHCTEM
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ToOKOBBIC 3aIIUTEI,
yCTaHaBIMBaEMEbIC
Ha OTJICIbHBIX
3JICMEHTaX
3JIEKTPOIHEPTETHYE
CKHX CHCTEM

[IpotuBoaBapuiinas
aBTOMAaTHKa
JHEProCUCTEM

MunauMansHbIi 0awt 3a KM

20

MaxkcuManbHbIi 0aint 3a KM

40




MuHHCTEPCTBO HAYKH U BbIcHIero oopazoBanus P®
denepanbHOE rOCyAapCTBEHHOE 0I0KETHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BbICIIIET0 00pa30BaHUs
«HaunoHanbHbIH HCCJIEI0BaTENbCKUN YHUBepcUuTeT «MIU»

duianaa PI'bOY BO «<HNY «MDOHW» B 1. BosskckoMm

Hamnpagsienne noarorosku: 13.03.02 Jy1ekTpoHepreTuka u 3JIEKTPOTEXHHKA
IIporpamma GakanaBpuara: JKOHOMHKA U MHBECTHIMH B YJIEKTPOIHEpPreTHKe
KBamnpukanus (creneHb) BHITYCKHUKA: 0aKkajaaBp

dopma o0yueHusi: OUHAS

OueHoOYHBIE MATEPHUAJIBI 10 TUCHUNTIHHE

51.B.08 OCHOBBI PEJIEMHOM 3AIIIUTHI U MIPOTUBOABAPUITHOM
ABTOMATHUKHU JIEKTPOSHEPTETUYECKHUX CUCTEM

Boixkcekuia 2022



OueHouHblE MaTepHaNbl 10 JUCHUIUIMHE MPEAHA3HAYEHBl I OLICHKU: JIOCTHIKEHUS
00yyaromuMuCs 3alUIaHUPOBAHHBIX PE3yJIbTATOB O0YUYCHHS 10 AUCLUILINHE, 3Tana (OpMHUPOBAHHUS
3aIIAHAPOBAHHBIX KOMIIETEHIIUN U YPOBHS OCBOCHUS JUCIUIUIMHBI.

OneHouHble MaTepHaibl MO AWCHMIIIMHE BKIIOYAKOT OLIEHOYHBIE CPEACTBA AJIS IIPOBEICHUS
MEPONPHUATHN TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH M IPOMEKYTOYHON aTTECTALINH.

OueHouHble cpeacTBa JIsi OLEHKH 3allIAHHPOBAHHBIX pe3yJbTaTOB OOy4eHHsl IO
AUCIHHUILIMHE, COOTHECEHHBIX ¢ HHANKATOPAMHM J0CTHKEHUSI KOMIIETEHIIMIA:

Konsr
3amnaHupoBaHHBIC PE3yNbTAaThl OOYUCHUS | MHIMKATOPOB OneHouHOE CpesCTBO
10 AUCLIUIUIMHE JOCTIKCHHS (TUIT 1 HAUMEHOBAHUE)
KOMIICTCHIIUHU
3HaTh:
— 00IIMe TPUHIIMITBI BBHITIOJTHEHUS PEICHHON otuetsl JIb No 1, Ne2,
3AIIUTHI JIEKTPOIHEPIETUYECKUX CUCTEM IK-1.1 Kp Ne 5,
9K3aMeH
B obmue . qu VHIUATIBL flcHcTRAA KonnokBuymel ¢ Ne 1 o Ne 4,
MPOTUBOABAPUIHOM aBTOMATHKHU IK-1.1
HHEPrOCUCTEM eamen
— BHJIbI 1 OCOOCHHOCTH JEHCTBUS PEICHHBIX Kp ¢ No 1 mo Ne 5,
3alIUT OCHOBHBIX AJIEMEHTOB AJIEKTPHUUECKOM IK-1.2 JIb ¢ Ne 3 o Ne6,
4acTH YHEPTOCUCTEM; 9K3aMeH
—  obmue l}p I/HEHHHH BgaHMOHeHCVT BHZI KonnokBuymser ¢ Ne 1 mo Ne 4,
MIPOTUBOABAPUMHON ABTOMATHKHU U pEIEHHOM [K-1.2 OK3AMCH
3aIIUTHI YHEPTOCUCTEM
Ymersn:
— HOJIb30BAThCS TpadUUECKUMU U
AQHAJUTUYCCKIMH METOJAMH JIJIsI K-1.1 Kkp ¢ Ne 2 1o Nes,
COIJIACOBAHMUS 3ALIUT MEXIY CO00i 9K3aMCH
— PacCUYHUTHIBATH YCTABKH MPOCTHIX TOKOBBIX Kp ¢ Ne 2 o Ne5,
3aIlIUT, YCTAHABIMBAEMBIX Ha OTAEIIbHBIX IIK-1.2 JIB ¢ Ne3 o Ne5
AJIEMEHTaX JJEKTPOIHEPTeTUUECKUX CUCTEM 9K3aMeH

Conep:xanue oneHOYHbIX cpeacTB. llIkana u KpuTepun oneHMBAHUA

KonTtposbHbie padoThI:
Kp Nel «Pacuer MmakcMManbHBIX TOKOBBIX 3aIUAT JIUHHUI»

3aganue: /[ M3BECTHBIX TOKOB KOPOTKOTO 3aMbIKaHUSI B XAPAKTEPHBIX TOUYKAX PacyETHOU
cxembl (puc.l), ucxons u3 pacnojioxkeHuss P3 wa nuHuax snekrpocHaOxkenus 110 u 10 kB,
HE00X0qUMO:

K1 1108
.'"-’-{-' T
Cuetema | »— W1

10 k13 P3

JI21I-110 kB

Puc. 1. Yuactok pacnpenenurenbHOi ceTn
1) PaccuntaTh HOMHHAJIBHBIE U MaKCHUMalbHBIE TOKH, MPOTEKAIONIME MO OTIACIbHBIM y4acTKaM
pacueTHoi cxemsl (puc. 1).
2) BeiOpaTh u3MepuTenbHble TpaHc(hOpMaTOphl TOKA AJSl PENeWHBIX 3alIUT. MecTO pachoiIoKeHHUs
3aIUT MOKa3aHO Ha PaCYETHOMN cXeMe COOTBETCTBYIOLIMMHU BBIKITIOUATEISIMHU.



3) Paccuurate MT3 nunuit (P3-1 ycranosnena B Hauvane nuHuii W1(W2); P3-3 ycraHoBnena B
Hayvase quHun W3; P3-4 yctanoBneHa B Havane JuHUA W4).
Bun pene: P3-4 — snekrpomexanuueckass ¢ pene PT-40; P3-3 — snexkrpomexanuueckas (st
HeueTHbIX BapuaHToB — PT-80; nnisg yetHbix BapuantoB — PTB); P3-1 — uudponas.
Ilo pe3yasTatam CPC BbIcTaBIsSIETCH:

— 3 Gayuta, eciiu MPaBUJILHO BHITIOJIHEHO He MeHee 80% 3aganmuil.

— 2 6amna, ecnu mpaBWIbHO BhITIOHEHO 50...79% 3amanuid.

Kp Ne2 «PacyeT MTHOBEHHOM TOKOBOM O0TCEYKMN»

3ajaHue:

Paccuutate nepssie ctynenu P3 nmunuit (puc.l: P3-1 - TO - yctaHoBieHa B Havyajie JTUHUN
W1(W2); P3-3 -TO u HTO - ycranosnena B Hauasne quHuu W3; P3-4 - TO ycranoBieHa B Havasne
muaun W4). Bun pene: P3-4; P3-3 — anekrpomexanuueckue ¢ pene PT-40; P3-1 — mudpossie.

IIo pesyabraram CPC BbicTaBJ/IsSICTCSA:
— 3 Gamta, ecii MPaBUIIBHO BHITIOJIHEHO He MeHee 80% 3agaHmuil.
— 2 Gamia, eciu paBHILHO BBITTONHEHO 50...79% 3amanuii.

Kp Ne3 «Pacyer MT3 ¢ KOMOMHHUPOBAHHBIM IIYCKOM MHUHHUMAJIBLHOI0 HANIPSIKEHUsD)

3aaHue:

Paccuntate MT3 nuamum W3 ¢ myckom mo Hampspbkenuto (puc.l). Bug pene:
anektpomexannueckue pene tuna PT-40 u PH-50. CpaBHUTH 4yBCTBUTENBHOCT 00BIMHON MT3 1
MT3 ¢ mycKoM 10 HapsiKEHUIO.

Ilo pe3yasTatam CPC BbIcTaBIsSIeTCH:
— 3 Gayua, eciiu MPaBWJILHO BHITIOJIHEHO He MeHee 80% 3agaHuil.
— 2 6amna, ecnu nmpaBWIbHO BBITIOHEHO 50...79% 3amanuid.

Kp Ned «Pacyer nudepeHHAIBHBIX 3alIUT TPaHCPopMaTOpoB»
3ajaHue:
PaccunTars mpojonbHyto TuddepeHranbHyo 3amuTy Tpanchopmaropa T1 U TOKOBYIO
OTCEUKY 3TOTr0 ke TpaHchopmaropa (puc.l).
ITo pesyabTaTam CPC BbICTaBIsICTCS:
— 3 Gayua, eciiu MPaBWIBHO BHITIOJIHEHO He MeHee 80% 3agaHmuil.
— 2 6ana, ecnu mpaBWIBHO BBITIONHEHO 50...79% 3amanuid.

Kp NeS «TtoroBasi KOHTpOJIbHast padboTa»

3ananue 1:

OTBEeTUTHh HA BOMPOCHI TE€CTa MO paszaeny 1 «OOiie BOnpockl BBIMOIHEHHUS PEICHHOM 3aliThI
ANEKTPOIHEPTETHYECKUX CUCTEM:
1. Uem onpenensercs KodhHUIMEHT 4yBCTBUTEIILHOCTH 3aIIUTHI (B 0011eM ciiydae)?

a) COOTHOIICHHEM TOKa K.3. M TOKA HArPy3KH;

b) oTHoOIIEHHEM Toka cpabaThIBaHUS K TOKY K.3.;

C) COOTHOIICHHEM TOKOB B MUHUMAJIbHOM U MAaKCUMAJIbHOM PEXKUMAaX;

d) oTHOILIEHMEM MHHMMAIBHOTO TOKA K.3. [k3min K TOKY CpabaThIBaHUS 3AIIUTHI /¢ ;

€) OTHOIIEHHEM MAaKCHUMAJIbHOTO TOKA K.3. /k3max K TOKY CpaOaThIBAHUSA 3AIIUTHI Ic3.

2. Hopma xoaddurmenta ayBctButenbHOCTH M T3 3J1eKTPOIMHIY:
a) k>2;
b) k.> 1,5 Ha 3ammIaeMoM yJacTke, k, > 1,2 Ha CMEXHOM Y4YacTKe;



c) k,>1,2 Ha 3ammMIIIaeMOM y4acTke, k, > 1,5 Ha CMEKHOM y4dacTKe;
d) k. <2;
e) k<l5.

C kakoif LeNb0 UCIOIB3YETCs IyCKOBOM OpraH HarpspKeHHUs ?
a) JUId OJa4u HaNpsDKEHUS B CIydae ero CHUKEHHUS;

b) 11 BBIMOJTHEHUS OCHOBHOM 3aIIUTHI;

¢) i oOecrieueHns CaMo3aIlycKa,

d) nns BeinosnHEeHUs: 60Jee YyBCTBUTEIBHOM 3allIUTHI;

€) Ul NOJAEP KaHUs HAIIPSKEHMSL.

Koaddumment cxemsr - 37o...
a) OTHOIICHME TOKa B OOMOTKE peile K HOMHHAIBHOMY TOKY BTOPHUYHOH OOMOTKH
TpaHcopmaropa ToKa;

b) oTHOmIEHME TOKa B OOMOTKE pejieé K HOMHHAJIBHOMY TOKY BTOPUYHOW OOMOTKH
TpaHnchopmaTopa HanpsHKEHUS;

C) OTHOUICHHE TOKAa BTOPUYHOW OOMOTKH TpaHCc(opmaTopa TOKa K TOKY B 0OMOTKE perie;

d) oTHOIIEHHNE TOKA MEPBUYHON OOMOTKHU TpaHCPOpMATOpa TOKA K TOKY B OOMOTKE pele;

€) OTHOIIEHHE TOKa B OOMOTKE peile K HOMHHAIBHOMY TOKY NEpPBHYHOH OOMOTKH
TpaHncpopmaropa Toka.

Ot "ero oTcTpanBaeTcs TOK cpadaThIBaHMs IPOJOJIbHON Aud. 3auThl TpanchopmaTopa?
a) OT MaKCHMMAaJbHOTO TOKa K.3.;

b) OT MUHUMAJIBHOTO TOKA K.3.;

C) OT TOKa HaMarHMYMBaHUS;

d) ot Toka HebanaHca;

€) OT TOKa HebaJlaHCa ¥ TOKa HaMarHWYUBaHUSI.

HazoBute aimeMeHT cxeMbl P3 1 A:
a) pa3MBIKAIOIIMNCS KOHTAaKT C BBIAEPKKOH BpeMEHHM Ha jI’
3aMbIKaHHE;

b) pa3MBIKAOIIUIICS KOHTAKT C BBIIEPXKKOW BPEMEHHU Ha Pa3MbIKaHUE,
C) 3aMBIKAIOIIMICS KOHTAKT C BBIICPIKKOW BPEMECHH Ha 3aMBIKaHUE;
d) mnpockanb3bIBAONINI KOHTAKT;

€) 3aMBIKAOIIUKCS KOHTAKT C BBIICPKKOH BPEMECHH Ha pa3MBIKaHHE.

3amura, cpaBHUBAIOIIAS JJIs ONPEAEICHU MECTa OBPEXKICHUS JBA UM HECKOJIBKO TOKOB -
a) muddepeHMaIbHas 3aIIUTa;

b) ToKOBas oTCEUKa;

C) JUCTaHIMOHHAS 3alIUTa;

d) MT3;

e) HanpasieHHas MT3;

Tok cpabaTeiBaHus 3aIUTHI - 3TO...

a) MUHHUMAaJbHBIN TOK, IPH KOTOPOM HaJIe)KHO cpaboTaeT pene;

b) MHMHUMaIBHBIN TOK, IPU KOTOPOM HAJEXKHO CpabOTaeT 3allnTa;

C) MaKCHUMAaIIbHBIN TOK, IPYU KOTOPOM HAJEKHO CpadOTaeT 3allInTa;

d) oTHomeHMe TOoka B OOMOTKE pejie K HOMHHAJIbHOMY TOKY BO BTOPHMYHOH OOMOTKE
TpaHcopmaTropa TOKa;

€) OTHOLICHHE MUHMMAJIbHOTO TOKA JBYX()a3HOTO KOPOTKOTO 3aMbIKaHHS K TOKY peJie.

Tok cpabatbiBaHus pene - 3710...



a) MUHHMAJILHBIA TOK, P KOTOPOM HAJCKHO cpaboTaeT perne;

b) MakcHMaNbHBIN TOK, IPH KOTOPOM HAJIEKHO CpaboTaeT pene:

C) OTHOIIEHHWE TOKa B OOMOTKE pejie K HOMHHAJIBHOMY TOKY BO BTOPHYHOM OOMOTKE
TparcopmaTopa TOKa;

d) MakcUMaJIbHBIN TOK, TTPH KOTOPOM HAJACKHO CpabOTaET 3aInTa;

€) OTHOIIIEHNE MHHUMAJILHOTO TOKa ABYX(a3HOTO KOPOTKOTO 3aMBIKaHHUsI K TOKY pelie.

10. Yewm ornmuaetcs TOK cpabaThIBaHMs 3aIIUTHI OT TOKA cpabaThiBaHus pene?
a) 3Ha4YeHHEM KO3((UIIMEHTA CXEMBI;
b) 3HaueHwem KodddunmenTa Tpanchopmaiuu TpaHchopmaTropa TOKa;
¢) 3HayeHueM Kod(dduimenTa TpaHchopmanuu TpaHchopMaTopa HaIPSIKEHUS;
d) mnyHKTHI g, b, C.
€) 3HadyeHueM ko3¢ ¢uienTa Tpaichopmau TpanchopMaTopa ToKa U HaNpsHKEHUS.

11.  Kosd¢ummeHnt camosanycka yuuTHIBACT:
a) YMEHBUICHHE TOKA JABUraTels IIPU CaMO3aITyCKe;
b) yBenuyeHue TOKa B ABUraTese MpHu caMo3aIycKe;
C) YBEIMYEHHUE TOKa B JIBUraTesie IpU MTyCKe U CaMO3aIlyCKe;
d) yMmeHblIeHHE TOKa B ABUraTesie MpH MyCKe U CaMO3aIyCKe;
€) yMEHbIIEHHUE Harpy3KH JIEKTPOIPUEMHHUKOB IIPH CaMO3aITyCKe.

12.  KosddunueHnt cxemsl coequHeHuss BTOpUUHBIX 00MOTOK TT B TpeyrosbHUK paBeH
a) /3
b) 1,0
c) 1,5
d 2,0
e) 0,866
13.  ToxoBsIe pesie BO BTOPHUHBIX CXeMax 0003HAaYaroTCs:
a) P3;
b) KA;
¢) Hz;
d) KV;
e) KH.
14.  CenekTUBHOCTh JAEWCTBUS YCTPOMCTB 3alUT PEICHHON 3aIlUThl — 3TO CIIOCOOHOCTH

ycrpoiicta P3
a) HAJEKHO pearupoBaTh HA aBapUIHBIE PEKHUMBI JIUISl 3aIIUTH OT KOTOPBIX MPEITyCMOTPEHA
JJaHHAs 3alllUThl U HE PearMpoBaTh Ha PEKUMBI B KOTOPBIX ACHCTBUE ATOH 3aIUTHI HE
npeaycMaTpuBaeTcs
b) oTKIOuUaTH aBapHUIiHBIE PEKUMBI KaK MOXKHO ObIcTpee
C) OTKJIIOYAaTh TOJIBKO TIOBPEKICHHBIE YYAaCTKH ONMIKAHIIMMU KOMMYTAllMOHHBIMU
anmnapaTtaMmu
d) mepenaBaTh HHPOPMALIUIO O PEKUMAX JAUCTIETYEPCKOMY TEPCOHAITY
€) pearupoBaTh Ha JIIOObIE BHJbl aBapUIHBIX M HEHOPMAJIbHBIX PEKHMOB OTKIIIOYEHHUEM
MOBPEXJICHHOTO Y4acTKa CeTH

15. IlorpemHocTh TpaHcHOPMATOPOB TOKA OTIPEICISIETCS:
a) KodpduureHToM TpaHchopmauy,
b) HaiMyMeMm TOKa HaMarHUYUBaHUS;
C) TOBOPOTOM BEKTOpA MEPBUYHOIO TOKA OTHOCUTEIBHO BTOPUYHOIO;
d) pasHOCTH HaNPsHKCHUH NEPBUYHON U BTOPUYHOM TIETICH;



¢)

YaCTOTON NEPBUYHOM CETH.

ITo pesyabTaram 3ananus 1 BeicTaBisIeTCH:
— 2 banta, eciii MPaBUIIBHO BHITIOJIHEHO He MeHee 80% 3agaHmuil.
— 1 6amn, ecnu mpaBUIIbHO BBITIOHEHO 50...79% 3ananwuii.

3ananue 2:
OTBeTUTH Ha BOMPOCHI TeCTa 1o pasneny 3 «IIporuBoaBapuiiHas aBTOMAaTHKa SJHEPrOCUCTEM!
1. Jli1g yero He06X0AUMO YCTPOHCTBO ceTeBoi aBToMaTtuku AIIB?

a)

JJIs1 BOCCTaAaHOBJICHUSA ITUTAHUA HOTpG6PITCJ'IGI>i IMyTEM IMOAKIIOYCHHA PE3CPBHOIO
IUTAaHUA B CJIY4a€ OTKIIFOYCHUA pa6oqer0;

b) st momep KaHUsS 9aCTOTHI B CHCTEME JIEKTPOCHAOKEHHS TPOMBIIIIIEHHBIX
NPENpUSATHIA Ha 331aHHOM YPOBHE;

C) s OBICTPOrO BOCCTAHOBJICHUS MUTaHUSI MOTPEOUTENEH ITyTeM aBTOMATUYECKOTO
BKJIIFOYEHHUS BBIKJIIOYATENICH;

d) g mpenoTBpalieHnsT CHIDKEHHSI YaCTOTHI B CUCTEME DIIEKTPOCHA0KEHUS TIPU
BO3HUKHOBEHUH JIe(UIIMTA MOLIHOCTH;

€) JUIs MOJAKIIIOUEHUS OTKIIOYEHHBIX MOTpeOUTENeil MpU BO3HUKHOBEHHWU HOPMAJIbHOTO
ypOBHS 4acTOTHI B cucteme (49,5 - 49,7 I'n).

2. B kakux cinyuasx npumenstor AIIB Bo3aymHbIxX TUHAN?

a)  IpH OTKJIIOYEHHUU JTIOOBIMU BUAAMM 3alllUT AJIs oTpeduTenel 1 kaTteropuu;

b) s morpeGuteneit 1 u 2 kareropun Npu OTKIFOUYEHUH JTFOOBIMU BUJAMH 3aLIUT;

C) TpH OTKIIIOYCHUH JIFOOBIMU BUIaMU 3aIUT, KPOME Ta30BOi U 1 hepeHIInaTbHOM;

d) mpu OTKIIOYEHHMH 3aIIUTOH OT KOPOTKUX 3aMbIKaHMH M JUIS  OTKPBITBIX
pacnpeenuTeNbHbIX yHKTOB;

€) U1 OCYIIECTBJIEHHMs IIyCKa, caMoO3allyCKa, aBTOMAaTHYECKOTO OTKJIIOYEHHs, Korjaa
Hapsily C  OTBETCTBEHHBIMM  MEXaHHW3MAaMM  OTKJIOYAIOTCS ~ HEOTBETCTBEHHBIE
MEXaHU3MBI.

3. B kakux cinyyasx npumensitor ABP tpancdopmaropa?

a) MpU OTKIIOYCHUU MUTAHUS U UCUE3HOBEHUU HAIPSLKEHUS;

b) Tpu OTKIIOYEHUU JTIOOBIMU BUAAMHU 3aIIUT;

C) TpH OTKIIIOYCHHH JIIOOBIMU BUIaMH 3aIUT, KpPOME Ta30Boi 1 auddepeHnnansHoi;

d) mpu MCUYEe3HOBEHMHU HANpPSHKEHUS;

€) Mpu OTKIIOYEHUM 3alIUTOM OT KOPOTKHMX 3aMblKaHMM M Uil OTKPBITBIX

pacnpeaACIIMTCIbHBIX ITYHKTOB.

4. Kaxue OpBaroT AIIB?

a) TIOCTOSIHHOTO W TIEPEMEHHOTO TOKa,
b) mnpsmMbIe U KOCBEHHEIE;
C) MEXaHWYECKHE U JICKTPUICCKHUE;
d) WHAYKIMOHHBIC U 3JICKTPOMArHUTHBIC;
e) onHodaszHbie U TpeXdasHbIC.
5. C KakuMU cXeMaMH JO0JDKHBI COTJIACOBaHHO paboTaTh cxembl ABP?
a) co cxemamu AIIB u APB;
b) co cxemamu APB u U AIIB,;
c) co cxemamu AIIB u AUP;
d) cocxemamu AUP u Y AIIB;
e) co cxemamu AIIB, APB, UAIIB.

6. Kakue koHTpoIMpyomIKe 3J€MEHThI UCTIONb3YIOT B cxemax ABP?:



10.

11.

12.

a)
b)
©)
d)
e)

pelie Toka;
pelie MOIIIHOCTH;
pelie BpeMeHH;
pelie HanpsDKEHUS;
CUTHAJIBHOE pEJIe.

Jly1g 9yero He0OXO0AUMO YCTPONCTBO ceTeBoll aBToMaTuku ABP?

a)
b)
©)
d)

e)

IUI1 BOCCTAQHOBJIEHMSI IUTaHUs MOTpeOuTesell IyTeM MOAKIIOUEHUs PE3ePBHOIO
MUTaHMS B ClIydae OTKIIFOUEHUS pabouero;

sl TOJJEpXKaHWA YacTOTbl B CHUCTEME JJIEKTPOCHAOKEHHS  IMPOMBIIITICHHBIX
HpEeANPUATHI Ha 3aJJaHHOM YPOBHE;

AJIs1 U3MEHEHUs HAlpsHKeHUs M TOKAa BO3OY)KIEHHSA NPH M3MEHEHHU PEKHMa PabOThI
reHeparopa;

IJI. TPENOTBPALICHUS] CHUKEHHUSI YacTOTbl B CHUCTEME DIIEKTPOCHAOXKEHHs IpH
BO3HUKHOBEHHUH Jie(hUIHTa MOIIHOCTH;

A7l TIOJKITIOYEHHs OTKIIIOUCHHBIX MOTpeOuTeneil mpu BO3HUKHOBEHUH HOPMAJIbHOTO
YPOBHs 4acTOThl B cucteMe (49,5-49,7 I'n);

B kakux ciayuasx npumensiercsa AIIB mun?

a)
b)
©)
d)

¢)

MIPH OTKJIFOYCHHUHU JTFOOBIMU BUIAMH 3aIUT AJIs oTpedureneit 1 kareropuu;

Ui moTpeduTeneit 1 u 2 KaTeropuu Mpu OTKIIOYEHUH JTIOOBIMH BHIAMU 3aIIIHT;

MIPU OTKJIFOYCHHUH JIFOOBIMHA BHIAMH 3aIIUT, KPOME ra30Boi U AuddepeHIInaabHOMl;

Npyd  OTKIKOYEHUM 3alIUTOM OT KOPOTKMX 3aMbIKaHUW M I OTKPBITHIX
pacrpeenuTeIbHbIX yHKTOB;

JUISL OCYLIECTBJIEHUSI IyCKa, CamMo03aIlyCKa, aBTOMATHMYECKOrO OTKJIIYEHHs, KOorja
Hapsily C OTBETCTBEHHBIMH  MEXaHWU3MaMH  OTKJIIOYAIOTCS  HEOTBETCTBEHHBIC
MEXaHU3MBI.

KakoBsl TpeboBanus k AIIB?

a)

b)
©)
d)
e)

OHU HE JOJDKHBI JEHCTBOBATH MpH cpalaThIBaHMM Ta30Boi U auddepeHnuanbsHon
3aIIHTHI;
OHH JIOJDKHBI OBITH OJIOKMPOBKH OT MHOTOKPATHOTO JACHCTBHUS,
HE JIOJKHBI cpabaThIBaTh MPH OTKIIOUYEHUH BHICOKOBOJIBTHOTO BBIKIIOUATEIIS;
MyHKTHI a, b ,¢;
MYHKTHI 3, C.

Ycnemnocts AIIB onpenensiercs

a)
b)
©)
d)
e)

KJIACCOM HaIIPSIKEHUS;
MIPEALIECTBYIOIIECH HArPy3KOH JIMHUHY;

JEUOHU3aLMEN BO3TYIIHOTO IPOMEXYTKA ITOCIIE CHATHS HANPSKECHNUS,
BPEMEHEM CYTOK.

PEKUMOM HEUTPAIIN JTUHUH.

Ha nmuansax ¢ ABYXCTOPOHHUM IMUTAHUEM YCTAaHABJIMBACTCS:

a)
b)
©)
d)
e)

AIIHY;

onHogasznoe AIIB;

PIIH;

AIIB c ynaBiuBaHUEM CUHXPOHU3MA;
I1BB.

ABP 3amyckaeTcst 1o CUTHaILY
a) CHHUXEHUS YacCTOTHI;



b) yBenMueHMs TOKA HATPY3KH;

C) WCYC3HOBEHHS HANPSHKCHHS Ha MIUHAX;
d) nmexypHoro nepcoHana,

€) YBEIMYCHUS HANpPsDKEHUS Ha MIMHAX.

13.  JleiictBue ABP nomkHO OBITH
a) OIHOKpPATHBIM;
b) IBYXKpaTHBIM;
C) TpPEXKpaTHBIM;
d) dyerbIpexKpaTHBIM;
€) C3aJaBaeMOM KpPaTHOCTBIO ICHCTBUSL.

14.  YAIIB —sto0 yctpoiictBa AIIB, nononHeHHbIE pesie YacTOThl U PpeIHAa3HAYEHbI JJIs
a) BOCCTaHOBJIEHMsI OajlaHCa aKTUBHOW MOIITHOCTH;
b) oTkmoueHus moTpeduTeneit 3 KaTeropuu Mociae CHUYKEHUS YaCTOTHI;
C) aBTOMAaTHYECKOro OTKJIIOUEHMs MOTpeOuTeNneil Mpu CHUXKEHUH HAPSKEHUS CeTH;
d) aBTOMaTHUECKOro BKIIIOUEHMS MOTpeOUTENeH MOCIe BOCCTAHOBICHUS YaCTOTHI
€) BOCCTAaHOBJICHMs OajlaHCa PEeaKTUBHOW MOLTHOCTH

15. [Jdns  mnorpeduTesieil  BTOPOM  KATeropud /Ui  TNOBBILIEHHS  HAJEKHOCTH
3JIeKTPOCHADOKEHHUS NOJKHbI YCTAHABJIMBATHCH:
a) ycrpoiictBa AIIB;
b) ycrpoiictea ABP;
c) yctpoiictBa AUP;
d) He MeHee TpeX HCTOYHUKOB MTUTAHWSI;
€) JepeBsiHHbIE onopbl Ha BJI.
ITo pe3yabTaTram 3agaHus 2 BLICTABJISIETCS:
— 2 6anta, eci MPaBWJIBHO BHITIOJIHEHO He MeHee 80% 3agaHmuil.
— 1 6ann, ecnmu mpaBWIIbHO BhITIONHEHO 50...79% 3ananuid.

3ananue 3:
1) PaccuutaTth HOMUHAJIBHBIE U MaKCUMaJIbHblE TOKH, IPOTEKAIOLIUE IO OTAEIbHBIM Yy4YacTKaM
pacueTHOM CXeMbl OJTHOTO Kilacca HanpskeHus (puc.l).
2) BbiOpaTh n3MepuTesbHble TpaHC(HOPMATOPBI TOKA Ul pesIeHHBIX 3alUT. MecTo pacroioKeHHs
3aIUT 10KAa3aHO HAa PACYETHOMN CXeMe COOTBETCTBYIOLIMMU BBIKIIOUATEISIMHU.
3) Paccunrate MT3 nuHui.
4) IlocTpouTh KapTy CEIEKTUBHOCTH.

E. x W1 W2 W3
o O O

nc1 ™ T pe2t 2 pes

Ilo pe3yabTatam 3aganusi 3 BbICTABJISIETCS:

— 2 0ajta, eclii IPaBWILHO BBITIOJIHEHO HE MeHee 80% 3a1aHuid.
— 1 6am, ecnu mpaBwIIbHO BhITIONHEHO 50...79% 3ananuii.

H3

A\

Otuyersl J1a00paTOPHBIX PadoT (YCTHOE coOeceOBaHME 110 TeMe):

JIB 1. IlpuHnum nedcTBUS, yCTPOWCTBO M Ha3HadeHWe TpaHcopmartopa Toka. IIpoBepka
U3MEPUTENIBHBIX TpaHCPOpPMaTOpOB TOKa. CHATHE XapaKTEPUCTUK HAMarHWYMBaHUS CEpJCUHUKA
TT

JIB 2. YCcTpolCTBO M CXeMbl COEJMHEHUS] TPaHC(POPMATOPOB HANpPSHKEHUS B pelieiiHOM 3ammre u



u3MepeHusx. llpuHimn gelcTBUs, yCTPOWCTBO, Ha3HAYeHHE W THUIIBI TPaHCHOPMATOPOB
HaIpPSDKEHUs
JIb 3. MakcumainbsHoe pene Toka PT-40. M3yyenue TokoBsix 3amut: MT3 u TO
JIB 4. 3ydyeHne KOHCTPYKIIMH U IPUHIUIIA JEHCTBUS HAPABICHHBIX CETEBBIX 3aIUT.
JIB 5. M3ydeHune TOKOBBIX 3alIUT TPaHC(HOPMATOPOB.
JIB 6. M3ydenne ra3oBoi 3amuThl TpaHcpopMaropa.
ITo pe3yabTaTam cobeceqOBaHNs BBICTABJISIETCH:
— 3 Oaua, eciiu IpaBWIbHO 0TBe4YeHO Ha 80% U GoJiee BONIPOCOB.
— 2 6am, ecnu mpaBWIbHO oTBedeHO Ha 50...79% BompocoB.

IIpomexyToUuHAs aTTECTALUSA
7 cemecTp
IK3amMeH
DK3aMEeHAIIMOHHBIA OMJIET BKITIOUAET JBA TEOPETUUECKUX BOMPOCA U KAUECTBCHHYIO 3a/1a9y.

[Tprmepsl BOITPOCOB K IK3aMEHAIMOHHBIM OUJIETaM:
1. HasnaueHue u Buabl P3 21€KTpO3HEPTETUYECKUX CUCTEM
1. Krnaccudukanuys 3ammT dIEKTPUISCKUX CETEH
2. Kunaccudukanus pesne (10 poay BeTUUMHBI, BBI3bIBAIOIIEH cpabaThiBaHUE, IO CIIOCO0Y
MOJIKJIFOUEHUS K 3alUIaeMoMy 00BEKTY, 10 croco0y BO3/IEHCTBUS HA KOMMYTallHOHHBII
anmnapar, o NPUHIMITY CPABHEHUS DJICKTPUUYECKUX BETUYUH, 10 (PYHKIIMOHAIBHOMY
HA3HAYCHHUIO)
3. ®ynkuuu P3 u oTKa3bl QyHKIIMOHUPOBAHHUS.
4. TpeboBaHus K peselHON 3amuTe
5. CrpyKTypHas cxema yCTPONCTB 3alllUT U OCHOBHbIE aJITOPUTMbI (PYHKIIMOHUPOBAHUS 3aIUT
6. OCHOBHBIE PEKUMBI CETH
7. Ocobennoctu BeinonHenus P3 95C
8. Tpancdopmaropsl Toka B ycTpoiictBax P3: ocHoBHbIe mapameTpsl TT
9. TpancdopmaTopsl Toka B ycTpoicTBax P3: morpemrHoctu u kinaccsl TogHoctd TT
10. PacueTHas mpoBepka TpaHCPOPMATOPOB TOKA: MPOBEPKA MO | yCIOBHIO
11. PacuyetHas npoBepka TpaHc(hopMaTOpPOB TOKA: MPOBEPKA M0 2 U 3 yCIOBUIO
12. PacueTHast mpoBepka TpaHCHOpPMaTOPOB TOKA: CIIOCOOBI YMEHBITICHHUS TTOTPEITHOCTEH
13. Tpancdopmaropsl HanpsKeHHs B cxemax P3
14. 3amura pacnpeenuTeNbHbIX CeTel MIIaBKUMHU MPEI0XPAHUTENIMU: OCHOBHBIE IaHHBIE
IIpeloXpaHuTeNen
15. 3amura pacnpeneauTenbHbIX CeTeN IUIaBKUMH MPEIOXPAHUTEISIMU: PACUETHBIE
BPEMSATOKOBBIE XapaKTEPUCTUKHU MTPENOXPAaHUTENEN
16. 3amura pacnpeaenuTeNbHbIX CeTel MIaBKUMHU MPEA0XPaHUTENIMU: BHIOOD MapaMeTpoB
IIpeloXpaHuTeNen
17. MakcumainbHbIE TOKOBBIC 3aI[UThI: TPUHIIUI ACHUCTBUS U

obecrieueHne CEeIeKTHBHOCTH
35 xB 18. MakcumanbHbI€ TOKOBBIE 3alIUTHI: pacyeT YCTABOK 3aILUTHI.
Q1 19. MakcumanbHble TOKOBBIE 3alIUThI: cxeMbl MT3
w1 _ Bapuanm 3a0auu x sx3amenayuonnomy ounemy:
02 SxB 1. Ha Tpanchopmarope T1  ycraHoBimeHa  TpOJOJIbHAS
T
03

nuddepeHnranbHas TOKOBas 3aluTa.
Ilapamempvr mpancgopmamopa T1:
1 TMH-2500/35/11 - Y/J-11;
Buo u ouanazon pecynuposanus HanpaxiceHus:
10 xB PIIH B HeliTpanu BH=4 x 2.5%

04 Q:? 06
)

H1
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Tok kopomkoeo 3amvikanus 3a mpancgopmamopom HH 10 kB: 1 fi]aﬂ =5,1 KA.

Tpebyemca:nokazamos memoOuKy pacuemad, 3anucag OCHOGHblE (Popmynvl 6e3 NOOCHMAHOBKU
YUCTI06bIX 3HAYEHUT

1) Onpenenuth BTOpUYHBIE TOKH B IIe4ax 3auiuThl. OnpeaenuTs NepBUYHBINA TOK HeOataHca.

2) IlpoBecTu MpoBEpPKY BO3ZMOKHOCTH HCIIONIB30BaHUS JU(PepeHIINaTbHON OTCEUKH.

3) [IpoBecTu pOBEPKY BHITTOJTHEHUS 3aITUTHI.

Bpewmst noaroroBku oreeta — 60 MUHYT.
ITo pe3yabTaTaM 0TBEeTa Ha IK3aMeHe BBICTABJISIETCS:

— 36-40 GamoB, eciu TPaBUIBLHO BBHITIOJIHEHO TMPAKTUYECKOE 3aJaHUE, W TMPU OTBETE Ha
BOTIPOCHI 3K3aMEHAIIMOHHOTO OwWieTa W Ha JOMOJHUTEIBHBIC BOMPOCHI O0YYAIOITHIACS
MoKa3aJl, YTO BIAJCET MATEPUAIOM HM3yYCHHOW IUCITUIUIMHBI, CBOOOIHO MPUMEHSIET CBOM
3HAHUS U1 O0BSICHEHUS Pa3INIHBIX (PAKTOB MITU PEIICHUS 3a/1a4;

— 26-35, ecnu paBUIILHO BBITIOJHEHO MPaKTUYECKOE 3aJaHUe WM B HEM JOIMYIIECHO He OoJiee
OJIHOM OIMIMOKHU, KOTOpast OblIa CAaMOCTOSTENLHO UCIIPAaBJICHA O0YUYaIOUIUMCS, U TIPU OTBETE
Ha BOMPOCHI K3aMCHAIIMOHHOTO OWJICTa M HA JIOTIOJHHUTEILHBIC BOIIPOCHI OO0YYAIOITUICS
JIOITyCKaeT Herpyoble OInOKH;

— 20-25 6amioB, eciy B BBIITOJHEHHOM MPAKTUYECKOM 33/IaHUH JIOMYIIEHBI TPyOble OMMOKH,
KOTOPBIE 3aT€M UCIPABJICHBI 00YUYaIOIUMCS TTPH YUYaCTHH dK3aMEHATOPa WM MPAKTHIECKOE
3aJJaHUe HE BBITIOJHEHO B IMOJIHOM 00BeMe, HO OOYYaIOUIUICS CMOT JIOBECTH PEIICHHUE 0
KOHIIa TIPH YYacCTHHU dK3aMeHaTopa, M B OTBETaX Ha BOMPOCHI PK3aMEHAIIMOHHOTO OuieTa
JIOTTYIIIEHBI OIIUOKH.
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