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Pabouas mporpamma coctasiena Ha ocHoBe GI'OC BO - MarucTpatypa 1o HarpaBieHuio
noAroToBkH 13.04.02 DnexTposHepreTUKa U SIeKTpoTeXHuKa (Ipukas MunoopHayku Poccuu ot
28.02.2018 r. Ne 147)

Pabouas mporpamma paccMoTpeHa M OmOOpeHa Ha 3aceiaHud  Kadeapbl
OneKTpoCcHAOKEHHS IPOMBIIIICHHBIX IPE I PUSITHHA
23.01.2023 r., mpoTokou Ne 4 2

3aB. xadenpoit %@[ A.B. Bapranosa
¥4

Pa6ouas nporpamma ogoOpeHa Metoaryeckoit komuccuein UDOUAC 7
10.02.2023 r., mpotoxomn Ne 7 . ' j
Hpencez[aTen@_){ézzfdc'{ 4{ 7 B.P. Xpammua

Pabouas mporpamMma cocTaBiieHa:
nouent kKademprr D11, kauy. TexH. HayK

H.T. IMarmua

Penenzent:
HagansHUK L[DCull [TAO «MMK», kaH/. TeXH.




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DJICKTPOCHAOKEHHS MPOMBIIUICHHBIX MTPEIITPUSTHI

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.B. EapraHOBa

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIIEKTPOCHAOKCHHS MPOMBIIICHHBIX TPEAIPUITHN

IIporokomor 20 . Ne

3aB. kadeapoii A.B. EapraHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbio ocBOeHUS TUCHMIUIUHBI «YTpaBieHHE, 3alllUTa U aBTOMATHKA MHUTAIOLIUX U
pactpeeIMTENbHBIX CEeTe» SBISIOTCI (OPMUPOBAHUE Y CTYIACHTOB MPOGECCHOHATBHBIX
3HaHUW B O0OJIACTM TEOPUU U TNPAKTUKH YCTPOMCTB peNeiHOM 3aluThl U aBTOMATHUKH
AJIEKTPO3HEPTETUYECKUX CUCTEM.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucruniarHa YrpaieHHe, 3alliTa W aBTOMAaTHKa MUTAMONIMX M paclpeeIHTeNbHbIX
ceTeld BXOAUT B YacTh Y4eOHOro IjaHa (OPMHPYEMYIO YYACTHHKAMU OOpa3oBaTEIbHBIX
OTHOUIEHUH 00pa30BaTEIbHON IPOrPaAMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI  HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
cOpMUPOBAHHBIC B PE3YIIbTATE U3YUCHHS TUCIUIUTNH/ TIPAKTHK:

YcnenrHoe ycBoeHHe MaTepralia JUCIUILIHHBI TPEoIaraeT 3HaHUs, YMEHHS U HaBbIKH,
HOJYYCHHBIE CTYJCHTAMHM B pE3ylbTaTe IOJYYECHHUS BBICIIETO OOpa3oBaHUs IO IpOrpamMme
OaxanaBpuara

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOMMBI [T U3YUSHHS TUCIUTUINH/TIPAKTUK:

CnenpnaibHble BOITPOCHI AIICKTPOCHA0KEHHSI, YacTh 2

IToaroroska K caade u cjada rocy1apCTBEHHOTO 9K3aMEHA

OmnepaTHBHO-UCIIETYSPCKOE YIIPABICHUE B AIEKTPOIHEPTIeTHKE

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbpTaTe OCBOEHHUS AUCLMIUIMHBI (MOAYIs) «YIpaBlleHUE, 3allluTa U aBTOMATUKa
NUTAOIMX M pacHpeieuTeNbHbIX ceTeil» oOydarouuiics HoJKeH 00J1afaTh CielyoIUMU
KOMIETEHIUSIMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[TK-5 CnocobeH ympaBisiTh peKUMOM pabOThl IHEPTOCUCTEMBI, STEKTPHUUECKON CETH, CUCTEMBI
2JEKTPOCHAOKEHHUS

[1K-5.1 Beinonnser OLICHKY TEKYIIEro u MPOTHO3UPYEMOTO
ANEKTPOIHEPTETUYECKOTO PEXHMa HHEPrOCUCTEMBI C LEIbI0 MPUHATHUSA
pelleHns O peanu3aluyd MeEp M0 MNOMNEPKAHUI0 4YacTOThbl, BEIUYMH
IIEPETOKOB aKTUBHOW MOITHOCTH, TOKOBOW HAarpy3KH JIMHUM U JTOIIyCTUMOIO
YPOBHS HANpPsDKEHHs, MUHUMAJIBHOIO HEOOXOIUMOI0 pe3epBa aKTHUBHOMN
MOIIHOCTM M MeCTa €ro pa3MeUIeHMs]; OlpelieieHuss o0bemMa u
3G(GEKTUBHOCTH  COOTBETCTBYIOLIMX  YHPABISAIOMIMX — BO3JACHCTBUI U
co3JaHue COOTBETCTBYIOIINX 3anucen 00 YIPABICHUU
AIEKTDOIHEDICTHYECKHUM DEXKMUMOM SHEDTOCUCTEMEL

[1K-5.2 [IpuHHMaeT pereHus o peain3aluy Mep 1Mo NPEAOTBPALICHUIO PAa3BUTHUS U
JTUKBUAANNN HApYIICHWsT HOPMAJbHOTO PEeXUMa DIIEKTPUYECKOH YacTh
SHEpProcucTeMbl M ompefeneHMH  oobeMa U 3((HEKTUBHOCTH
COOTBETCTBYIOIIMX YNPABISIOMIMX BO3JACHCTBUN ITyTeM BBITOJHEHHS
aHaJM3a onepaTUBHOIN HHpOpMalUK 00 aBapUsAX U HELITATHBIX CUTYaIUsIX B
DHEProcucTeMe M ONEHKM  TEKymero W MPOTHO3UPYEMOTO
JJIEKTPOIHEPTETUYECKOTO DEKUMA DHEPTOCUCTEMBL.

[1K-5.3 PazpabaTbiBaeT nporpaMmbl NEPEKIIOYEHUH Ha BBIBOJ B PEMOHT M BBOJ B
paboTy »dJIEKTPOYCTAaHOBOK, OLEHUBAET TEKYUIM M MPOTHO3ZUPYEMbIN
AJIEKTPOIHEPTETUUECKUN PEKUM DHEPTOCUCTEMBI JUIsl MPUHATHUS PEIICHUS]
M0 JMCIIETYEPCKUM 3asBKaM O pa3pelieHWH BBIBOJIAa B PEMOHT M BBOJA B
paboTy  3JeKTpoOOOpYAOBaHMS, MO TOJJAEPKAHUIO U  TOJATOTOBKE
AJIEKTPOIHEPTETUIECKOTO PEKUMA Ha BPeMsI OTIEpaIiii 10 BBIBOAY B PEMOHT
Y BBOJIY B paboTy, CO3/IaHUI0 HanboJiee HaIe:KHON OMepaTUuBHON




CXEMBI, OIICHWBAeT JOCTATOYHOCTh MeEp, OOECHEeUMBAIONIMX HAICKHOCTD
paboThl IHEPrOCHUCTEMBI, W CO3JaeT COOTBETCTBYIOLIME 3amuceid 00
YIIPABJICHUH DJICKTPOIHEPTETHUECKUM PEIKUMOM IHEPTOCHCTEMBI.




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padota — 54,15 akan. 4acos:
—ayauTopHas — 51 akaJ. 4acos;

— BHeaynutopHas — 3,15 akaj. 4acos;

— caMocTosiTenbHas pabora — 54,15 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3K3aMCH

AynuropHas § s
o | xonTaktHas pabota o 3 ®dopma TeKyILero
=
= B aKaj. yacax 2] Bu KOHTPOJIS
Pazpen/ Tema 3 (B axaz. yacax) == A . p Kon
S g © | caMOCTOATENbHON | yCIIEeBaeMOCTH U
JUCLIUATUINHBI 5 S . | xommeTeHIK
@) g £ paboTs MIPOMEKYTOYHOM
na0. |mpakr. | =&
Jlek. 2 aTTecTaluu
3aH. 3aH. | O &
1. VmpaBnenue, KOHTPOJIb H
CHTHAJIN3AIINS Ha
AJIEKTPOCTAHIMAX M MOJCTAHIHIX
1.1  OOmwme  NPHUHIUIIBI CamocrosTensHoe
YIpPaBIeHUS Ha 1 1 |usydenue y4eOHOM| VYcTHBIHM ompoc [K-5.1
INEKTPOCTAHIIHAX u 1 HayIHOU (cobecenoBanue '
MOJICTAaHIMAX JIUTEPATYpPbI
CamocrosTenpHOE
1.2 CxeMbl  BTOPUYHBIX 1 o [n3yuenne yueOHo#| YcTHBIH onpoc [K-5.3
Lereun ¥ HAyIHOH (cobecenoBanue ’
JIUTEPATYPHI.
1.3 TIpuHOUIB TOCTPOSHHUS
oxeM DABICHIS " CamocrosTenpHOe
yrip u3yueHue yueOHoi| VYCTHBIH onpoc IIK-5.2,
CHTHaJIN3aIHU 2 1/11 4 N
U Hay4yHOH (cobecenoBanue) [K-5.3
BBICOKOBOJIbTHBIX
. JUTEPATyPhI
BBIKJTFOYATEIeH 3
[Noaroroska k
1.4 Ammapartypa BTOPHUYHBIX 2 MIPaKTHIECKUM U JlaGopaTopHast TK-5.2
YCTPOMCTB 3aIUTHI. n1a00paTopHBIM pabora '
3aHATUSIM
15 W3meputensHbie [Moaroroska k
npeoOpaszoBaTeu, 201 1 2 TIPaKTUYECKUM U JlaGopartopHas IK-5.2,
TpaHcHOpMaTOpbl TOKA U 71a00PaTOPHBIM pabora IK-5.3
HaIpsHKEHHS 3aHATUSIM
CamocrosTenpHOE
1.6 OnepaTuBHBIH  TOK. u3y4yeHue yueOHoH .
YcTHBIM onpoc
Hcrounnkn  omepaTHBHOIO 1/11 1 W HAy4YHO- IK-5.3
. (cobecenoBanue)
TOKa TEXHUYECKOU
JIATEPaTypHL.
Wroro no pazneny 3 421 | 421 | 10

2. MukponpouneccopHble CHCTEMBI

3alllUThl




2.1 CrpykrypHas cxeMma
MHKPOIPOLIECCOPHBIX
YCTpOUCTB 3aIUTHIL.
DneMeHTHI arnmapaTHOU
YacTH MHKPOIPOLECCOPHBIX
ycrpoiictB P3uA.

CaMoCTOsATENBHOE
H3yueHHe yuyeOHOU
Y HAy4HO-
TEXHUYECKOU
JIATEPaTypPhIL.

VYcerHsIi onpoc
(cobecenoBanue)

IK-5.1

2.2 OcHOBHBIE
POU3BOJUTENIH
MHKPOIIPOIECCOPHBIX
YCTpOUCTB 3aIUTHIL.
Knaccuuxarnms 3amuTHEIX
¢yukiuit ycrpoiicts P3uA

1/11

CamocrosTenbHOe
H3yueHHe yuyeOHOU
Y Hay4HOU
JIUTEPaTypHL.

VYcTHbIi ompoc
(cobecemoBanue)

IK-5.1

Hroro no pazgeny

1/11

3. 3aumThl JUHUI HanpsHKEHUEM

6...35 kB

3.1 IMoBpexaeHus u
HEHOpPMaJIbHbIC PEKHMBI
paboThI JTHHAT
3NeKTponepeaayd
HanpspkeHueM 6...35 kB.
TpeboBaHnus, BHUIBI u
0COOCHHOCTH  BBIITOJTHEHHS
3aIUT JIUHUI
JNeKTponepenay
HanpsbkeHueM 6...35 kB.
Ompenenenre  mapaMeTpoB
cpabaTbIBaHMs 3aIUT JTHMHHH
JNeKTponepenay
HanpspkeHueM 6..35 kB u
OIICHKA YyBCTBHUTEIHLHOCTH.

321

IloaroroBka K
1abopaToOpHBIM U
MPaKTUIECKUM
3aHATHSIM.

JlaGopartopHast
pabora.

IK-5.1,
IK-5.2,
IK-5.3

Hroro no pazneny

32U

4. 3ammta THHUK HaTpsHKEHHEM

110...220 xB.

4.1 TloBpexnenust u
HEHOpPMAaJIbHbIC PEKHMBI
paboThI JTHHAT
3NIEKTpOIepeaay
nanpspkenrem 110...220 xB.
TpeboBaHnus, BUIBI u
0COOCHHOCTH  BBHINTOJTHEHHS
3aIIUT JUHUN
JNeKTponepenay
HanpsbxeHuem 110...220 xB.
Ompenenenne  mapameTpoB
cpabaThiBaHUsI W  OIICHKa
YYBCTBUTEJIBHOCTH  3aIllUT
JIMHUN 3JIEKTponepenay
nanpspkenrem 110...220 xB.

2/21

IlogroroBka k
71a00PaTOPHBIM U
MIPAKTHIECKAM
3aHATHSIM.

JlaGopaTopHas
pabota

IK-5.1,
IK-5.2,
IK-5.3

Wroro no pazneny

2/21

5. BBICOKOYaCTOTHBIE 3AIUTHI.

5.1 O6nacts npUMEHEHHS
BUY zammur.

Opranmzanuss BY kananos.
Onementsl BU kanama u ux
Ha3HAYCHHE.

IIpunuun IEUCTBHUS
HaIpaBJIeHHON TOKOBOI1
3amuThl ¢ BU OJ10KHpOBKOIA.
TIpunnmn NEeHCTBUS u
CTPYKTypHast cxema
muddepeHnnansHo-hazHON
BUY 3amursl.

IToaroroBka k
MPaKTHYECKUM
3aHATHSIM

YcTHBII onpoc
(cobecenoBanue).

IK-5.1,
IK-5.2,
IK-5.3

Uroro mo pazneny




6. 3ammra BIIEKTPOJBUTATENCH
HanpsbkeHreM Bblie 1 kB

6.1 IMoBpexaeHus u
HEHOpMAaJIbHBIC PEKHMBI
paboThI JIBUTATEIICH: Moxrotoska K § TK-5.1,
ACHHXPOHHBIX u VYertHbIit onpoc
CHUHXPOHHBIX. 3 TpaKTHHYCCKIM (cobecenoBanue). IK-5.2,
N 3aHATHAM. IK-5.3
Buapl 3ammMT ABUrateneii.
OcobeHHOCTH 3aIIUTHI
CHHXPOHHBIX JIBUT'aTeICH.
Hrtoro no pasgeny
7. 3amura CHJIOBBIX
TpaHchopMaTopoB u
aBTOTPaHC(HOPMATOPOB.
7.1 IMoBpexaeHus u
HEHOpMAaJIbHBIC PEKHMBI
paboThl TpaHc(hOopMaTOPOB U
aBTOTpaHC(HOPMATOPOB
(AT).
TpeboBanusi K  3alIUTaM IMoaroToBka K TK-5.1
TpaHchOpMAaTOpOB. naboparopusiM 1 | JlaGoparopHas )
3 421 IK-5.2,
3aIuThl MPaKTUIECKUM pabora
IK-5.3
tpanchopmaropoB(AT) ot 3aHATHIM
BHYTPEHHUX MOBPEKICHUH.
3ammTel  TPaHCHOPMATOPOB
U aBTOTPAHC(HOPMATOPOB OT
MPOTEKaHUsI TOKOB BHEUTHUX
K3.
Wroro no pazneny 421
8. 3amura HEYHBIX
TpaHchopMaTopoB u
TpaHchOopMaTopoB
peoOpa3oBaTENLHBIX YCTAHOBOK
8.1 OcoGeHHoCTH
TpaHcHOopMaTOpoB
CTEIHATbHOTO HA3HAYCHUSL.
Bo3Mo)xHBIE TTOBPEXKICHHUS H
HCHOpMAJIbHbIC PEIKUMBI
paboTHI.
VYerpoiicTBa peneiiHoit [loarotoBka k .
3alMTEl W ompereieHune| 3 MPaKTHIECKIM YCTHEIH onpoc IK-5.3
(cobecemoBanme)
napaMeTpoB nx 3aHATHUSM
cpabaTbIBaHUs ,
NPUMEHSIEMBIX JUIS 3alUThI
HEYHBIX TPAHC(HOPMATOPOB U
TpaHchopMaTOpoB
npeoOpa3oBaTeIbHBIX
YCTaHOBOK.

Wroro no pazneny

9. 3amuTa 31EKTPUYECKUX CeTeit
no 1 xB




9.1 VecrpoiictBa  3alIMThI
JNMEKTpHYecKux cereit go 1
kB.

CuIioBbIe  MIPEIOXPAHUTEIH,
YCTpOWCTBA, rapaMmeTpsl,
XapaKTEePUCTUKH.

Beibop  mpemoxpanuTeneit
JUIL  3allUTBl  Pa3IMYHBIX
00OBEKTOB, COTJIacoBaHUe
XapaKTePUCTHK.
ABTOMaTHYECKHUE 3
BO3IYIIHBIC  BBIKIIOYATEIH,
MeXaHU3MBbI cBOOOIHOTO
pacueruieHus, PaclenuTelq,
3aIIUTHBIE XapaKTEPUCTUKH,
BUJIBI XapaKTePUCTHK.
Bri6op apaMeTpoB
cpabaThIBaHUS
pacuenureneit
ABTOMAaTHYECKUX
BO3YIIHBIX BBIKIIOYATEICH.

IloaroroBka K
71a00paTOpHBIM 1
MPaKTUICCKUM
3aHATHSIM.

Jlab6opaTopHas
pabora.

IK-5.1,
IK-5.2,
ITK-5.3

Hroro no pazneny

10. Pexxnmuas i
MPOTUBOABAPUITHAS aBTOMATHKA B
JIIEKTPOIHEPTETHUECKUX
CHCTEMax

10.1 Buagsl W Ha3HauCHHE
YCTPOHCTB aBTOMAaTHKH B
MMATAFOIIHNX H
pacrpeeUTeIbHbIX CeTeH.
Pexxumnas aBToMaTrka.
IIporuBoasapuiinas
aBTOMATHKa. Bugsr
MPOTUBOABAPUHHON
aBTOMATHKH B
3NEKTPOIHEPTreTHUECKUX 3
CHCTEMax.

VYerpoiicTBa JTUHEeHHON
apromatuku - AIIB, ABP,
Ha3HAYCHHE,
KiaccupUKaIms, BUJIBI,
0COOCHHOCTU MPUMEHEHHUSI.
ABTOMaTHYECKass YacTOTHAs
pasrpy3ka - Ha3Ha4CHHe,
MIPUHIINTIEI BHITTOTHEHUSI.

3/11

IlogroroBka k
71a00PaTOPHBIM U
MPAKTHIECKAM
3aHATHSAM

JlaGopaTopHas
pabota

IK-5.1,
IK-5.2,
IK-5.3

Wroro no pazneny

3/11

11. Cemuuap - oOcyxaeHHe
HOATOTOBJICHHBIX COOOIICHUH U
JIOKJIaJI0B

111 Ha ceMuHape
3aCITyIIHBAIOTCS u
00CYXIAl0TCS COOOIICHUS U
JOKJTabl, IOIrOTOBJICHHEIC
o0yJyarmuMucs Ha TeMbl,| 3
CBSI3aHHBIE C  BONPOCAMH
YIpaBJI€HUsA,  3allUTBl U
ABTOMATHK{ B THTAIOLNIUX W
pacupeneuTeNbHbIX CETAX

10,65

PaGoTra Haz
IMOITOTOBKOM
CcOoOO1IEHNS

BricTynnenue Ha
ceMUHape

Wroro no pazneny

10,65

12.  BrimonHenue
MIPOCKTA

KypCOBOTO




12.1 B xypcoBOM IpOEKTe
CTYZEHTBI BBITIOJTHSIOT
MPOCKTUPOBAHUE 3AIUTHl U
ABTOMaTHK{ NHTAONIUX U
pacnpeneuTeNbHbIX JTHHUHA
3aJJaHHOTO paiiona
ANMEKTPUICCKUX ceTeH,
BBITIOJTHSIOT pacdeTsl TOKOB
K3, ompenensior napameTps
cpabaThlBaHUsI  BBIOpAHHBIX
3alIUT, OLICHUBAIOT
YyBCTBUTEIHbHOCTD
3alIUTHBIX YCTPOWCTB,
BBITIOJTHSIOT MPOBEPKY
HU3MEPUTEIBHBIX
TpaHc(hOpPMaTOPOB TOKA.

Ilo pesymbraTaM pacyeToB
pa3pabaThIBatOTCs CXEMBI
YCTpOMCTB 3alUTHI u
aBTOMATUKH c Y4ETOM
MPUHATOMN IEMEHTHOM 0a3bl.
O0bem
pPacyeTHO-MIOSICHUTEIbHON
3amucku 30 — 40 cTpanu.

15

Brinonnenue
KypCOBOTO
MPOEKTA.

3amuTa KypcoBOTroO
MIPOEKTa

Wroro no pasneny

15

13. TloaroroBka K 3K3aMeHy

13.1 ITogroroska K
JK3aMEHY

Nzyuenue
MaTepuaIoB
JEeKLUi, yueOHOH
1 HAay4HO-
TEXHUYECKOH
JIUTEPATYpPhL

DKk3aMeH

Wroro no pazneny

Hroro 3a CEMECTpP

17

17/51

17/71

54,15

OK3aMCH

HToro no gucLuIinHe

17

17/51

17/71

54,15

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[lepenaya HEOOXOAMMBIX TEOPETUYECKUX 3HAHMW U (HOPMHUPOBAHHE OCHOBHBIX
IOpEICTaBIeHUH 1O Kypcy «YIpaBleHHE, 3allluTa M aBTOMAaTUKAa [HUTAIOIIUX U
pacupeienuTeNbHbIX CeTelW» MPOUCXOJUT C  HUCIOJIB30BAHUEM  MYJIbTUMEAUNHOTO U
71a00paTOpPHOTO 00OPYIOBAHUSI.

Jlexuuu TIpOXOAAT B TpaguIMOHHOW (opme, B ¢opMe JIEKIUH-KOHCYIbTAIUH |
npobnemMHbIX Jekiui. Teopernueckwit Marepuad Ha NOPOOJEMHBIX JEKIUSAX —SBISCTCS
pe3yJIbTaTOM YCBOEHHUS MOJYYEHHOW HH(POpPMAIMU IMOCPEICTBOM IOCTAHOBKU MPOOIEMHOTO
BOIIpOCa M MOHWCKAa IyTed ero pemeHus. Ha jekuusx — KOHCYNbTALUAX H3JI0KEHHE HOBOIO
MaTepuaia COIMPOBOKIAETCA MOCTAHOBKOW BOIIPOCOB M JIUCKYCCHEM B NMOMCKax OTBETOB Ha 3TH
Borpockl. [lpu mpoBeneHun nabopaTOpHBIX pabOT M MPAKTUYECKUX 3aHATUH HCIOJB3YIOTCA
pabota B komanjae u meroas! IT. CamocTosATenpHas paboTa CTUMYIUPYET CTYJEHTOB B IpoIecce
oopMIIeHHS OTYETOB M aHalU3€ pPe3yIbTAaTOB JIA0OPATOPHBIX pPabOT, MpPHU TOATOTOBKE K
KOHTDPOJIbHBIM pPaboTaM U UTOTOBOM aTTeCTaIlUy.

6 YueOHO-MeTOIMYeCKOE 00ecredeHue CAMOCTOSITeIbHON padoThl 00y4aroIuXcst

[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHbBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OBuapenko H.W., ABromaruka sHeprocucteM : yueOHuk 115 By30B / OBuapenko H.M. -
M. : U3patensckuii jom MOU, 2017. - ISBN 978-5-383-01117-1 - Tekcr : snextponHsiii // OBC
"KoncynbpTant crynenra" : [caiit]. - URL
http://www.studentlibrary. ru/book/ISBN9785383011171 html (mara obpamenus: 22.05.2023). -
Pexxum nocryna : 1o noAmucke.

0) lonmoHuTeEIBHAS TUTEPaTypa:

1. CHmwkeHHEe pPHCKOB KAacCKaJHBIX aBapuii B JIIEKTPOIHEPTETUUYCCKUX CHUCTEMaX:
Mownorpadus / Boponait H.I. - HoBocubupck :CO PAH, 2011. - 303 c. ISBN 978-5-7692-1155-3.
- Tekcer : anexTponnsiit. - URL: https://znanium.com/catalog/product/924802 (mata oOparieHus:
22.05.2023). — Pexum qocTyma: mo MOAMKICKe.

2. JpskoB A.®., MukponporeccopHas aBTOMaTHKa U  peJeifHas  3amwura
AIIEKTPOIHEPTETUYECKUX CUCTEM : yueb. mocooue st By30B / [IbsikoB A.D. - M. : 3garensckuit
nom MDU, 2017. - ISBN 978-5-383-01161-4 - Tekcr : snextponssiii / IBC "KoncympTant
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011614.html (mara
obpamienus: 22.05.2023). - Pexxum ocTyma : 1Mo MoANucKe.

3. Kypnan «BecTHUK IOYpI'Y. Cepus «OHepreTuka»
https://vestnik.susu.ru/power/issue/archive (mara oopamenus: 22.05.2023).

4. XKypHan «DIEKTpOTEXHHUYECKHE CHCTEMBbl M KOMIUIEKChI» http://esik.magtu.ru/ru/
(mata obopamenus: 22.05.2023).

5. Kypnan "BectHuk IBAaHOBCKOTO TOCYIapCTBEHHOT'O SHEPTETHIECKOTO VHUBEpCcUTETA"

B) MeToanyeckne yKazaHus:

1. IMarmun, H.T. Ucneitanue pene HampaBieHHS MOIIHOCTH Ha ycTaHoBke OY5001
[Tekct]: Meronnyeckue ykasanust kK 1a00paTtopHoii pabote o nucruruiine «PeneitHas 3amura u
aBTOMATH3allMsI CHCTEM JJIEKTPOCHAOKEHMs» s CTyaeHToB Hampasienus 140400 / H.T.
[Marummn. — Marautoropek: M3n-Bo Marauroropcek. roc. Texs. yu-ta um. I'.J1. Hocosa, 2013. — 17
c.

2. TMarmmna, H.T. Cxembl peneiHONH 3amUThl U aBTOMAaTHKHM Ha JJIETa30BBIX
BeIKItoUarensix [Tekct]: Meroaudeckass pa3paboTka K KypCOBOMY U JHUIUIOMHOMY
MPOSKTUPOBAHUIO MO guciumuiiHe «PeneiiHas 3ammTa W aBTOMAaTH3allus  CHCTEM
9JIEKTPOCHAOXKCHHS» I CTyaeHTOB crenuanbHoctd 140211 u mampasmenus 140200 / H.T.
[TaTmma.- MarauTtoropck: U3n-Bo Marautoropck. roc. Texs. ya-ta um. [.J1. Hocosa, 2012. — 53


http://www.studentlibrary.ru/book/ISBN9785383011171.html
https://znanium.com/catalog/product/924802
https://www.studentlibrary.ru/book/ISBN9785383011614.html
https://vestnik.susu.ru/power/issue/archive
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/taxonomy/term/102

3. Urymenmen, B.A. Peneiinas 3amuTa ¥ aBTOMAaTHKA TMOHU3UTEIBHBIX IMOJCTAHIIUN
npomsbiiicHHoro npeanpustus [Tekcr]: yue6. mocobue / B.A. Urymenmes, B.K. OneiiHukos,
H.T. llatmmn, E.A. [TanoBa. — MarauTtoropck: M3a-Bo Maruutoropck. roc. Texs. yH-ta u. ['.1.
Hocoga, 2014. — 103 c. ISBN 978-5-9967-0439-2.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne

HanmMmeHnoBaHmue o
0o Ne norosopa CpoK IeHCTBHS JTUIICH3UH
MS Windows 7  |1-1227-18 o1 08.10.2018 11.10.2021
MS Office 2007 |No 135 01 17.09.2007 0ECCPOYHO
7Zip CcBOOOHO pacopOCTPAHIEMOE 0eCcCpOYHO
Calculate Linux |cB0GOIHO pacpocTpasseMoe 6ECCPOYHO
Linux Calculate |cBoG0HO pacupocTpaHseMoe 6ECCPOYHO
STATISTICA B.6 |K-139-08 o1 22.12.2008 0eCcCpOYHO
FAR Manager CcBOOOTHO pacupoOCTPAHIEMOE 0eCcCpOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI

HasBanue xypca CchlIKa
DnekTponHas 0a3a mnepuoandeckux u3manwmii|https://dlib.eastview.com/
HarmonansHast URL.: https://elibrary.ru/project risc.asp

ITouckosas cucrema Akanemus Google (Google|URL: https://scholar.google.ru/

Nudopmarmonnas cucrema - Eamnaoe oxHo|URL: http://window.edu.ru/

denepasibHoe  rocymapcTeenHoe  OromwkerHoe|URL: http://wwwl.fips.ru/

Poccuiickas  T'ocymapctBenHas  Ooumbamoreka.|https://www.rsl.ru/ru/4readers/catalogues/

DnexkTpoHHbIEe pecypesl oubmmoreku MI'TY um.|http://magtu.ru:8085/marcweb?2/Default.asp
9 MartepHaJIbLHO-TEXHHYECKOE o0ecneyeHne JUCIMILIHHBI (MOAYJIs)

MatepuranbHO-TeXHUUYECKOE 00ecreYeHNe IMCIUIUIMHBI BKIIOYAET:

1. VueOHble ayauTopuu JUIsi TPOBEACHMS] NPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIBTAllMH, TEKYIIET0 KOHTPOJISA U NMPOMEKYTOYHON aTTeCTalluu - JOCKa,
MYJIbTUMEANMHBIA IPOEKTOP, KPAH.

2. TlomemieHus A CaMOCTOSATENBHOM pabOThl OO0YYalOUIMXCS - IEPCOHAIbHBIE
KomIeioTepsl ¢ maketom MS Office, BeixogoM B MHTEpHET M ¢ IOCTYIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. Tlomemenue Isi XpaHEeHUS € MPOQUIAKTUYECKOTO OOCITY)KUBAHHS Y4eOHOTO
000pyIOBaHUS - CTEIUIAXKH, CeH(bI 111 XpaHEHHUsT y4eOHOT0 000PY0BaHMSL.

4. JJabopaTopHbI€ CTEH/IBI:

- YcraHoBKa JUIsl IPOBEPKHU peIeHHbIX 3auT Y 5052.

- YcTaHOBKa IS TPOBEPKU penerHbIX 3amuT DY S5001.

- YcTaHoBKa JUI MPOBEPKHU peNIeHHBIX 3aIIUT Y paH-2.

- Jlabopatopubrii komriekc «Pemeiinas 3amurta u aBTomatrmka B COCy» mus
MO/JICIIUPOBAHUS YCTPOUCTB peseiHON 3aIlIUThl U aBTOMATUKH Ha CBOOOIHO - IPOTrPAMMHUPYEMBIX
KOHTpoJIIepax

- JlaGoparopHuslii creny «Peneiinas 3ammra» P3-CK


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

MNPUJIOKEHHE 1
(oGs3aTenbHOR)

YueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM Pad0Thl CTYIEHTOB

AynutopHas caMOCTOsITebHAasE paboTa CTYAGHTOB Ha MPAKTHUYECKUX 3aHATHIX
OCYIIECTBIISIETCS TOJI KOHTPOJEM IIpErojiaBarelis B BHJE PEIICHUS 3aJa4 U BBINOJTHEHUS
yIpa)xxHEeHHH, KOTOpbIE OMpeeIaeT IpernoaaBaTeb A CTyAeHTA.

Bueaynuropnas camocrositesbHas paboTa CTYJEHTOB OCYIIECTBIISIETCS B BUJC UTCHUS C
npopaboTKOM Marepuasia, MOArOTOBKM TE3UCOB IO pPaccMaTpUBaeMONW TeME€ M IMOATOTOBKHU
pedepaTuBHOTO COOOIIECHHUS HAa BBIJAHHYIO M COTJIACOBAHHYIO C O0YYarOIIUMCS TEMY. .

Tembl pedepaToB

1. CoBpemeHHbIE U3MEPUTENBHBIEC TPEOOPa30BATEIHN TOKA U HAPSIKEHUS.

2. OunbTphl CHUMMETPUYHBIX COCTaBIAIONIMX TOKAa W HampspbkeHus. Hasnauenwe,
MPUHUUIIBI IEUCTBUS. Perne CHMMETPpUUYHBIX COCTaBISIOIINX.

3. Hudpossie pene. CTpyKTypa, 3JIEMEHTHI, IPUHIUIIBI ACHCTBUSA BXOIHBIX M BBIXOIHBIX
npeoOpazoBaTeNei.

4.  Mukponporeccopubie 3amuTtbl. Coctosiuue pbiHka MII 3ammur. OcoOeHHOCTH,
JIOCTOUHCTBA, HEIOCTATKU, OIBIT IPUMEHEHHUSI U NIEPCIIEKTHUBBI.

5. 3amura OT 3aMbIKAaHUH Ha 3€MJII0 B CETSIX C U30JIMPOBAHHOM U KOMIIEHCHPOBAHHOMN
HEUTpaJIbIO.

6. CoBpeMEHHbIE CPEICTBA YIPABIEHUS U 3aIIUTHI IBUraTeNIel HU3KOIO HalPsKEHUSI.

7. IloMex0yCTOMYUBOCTh MUKPOIIPOLECCOPHBIX 3aIIIMT.

8. CoBpeMeHHbIE CpeiCcTBa aBTOMATHU3allMM BO3JIYLIHBIX PACIPENEIUTENbHBIX CETeH
6...10 xB.

9. 3ammTa COOPHBIX IIMH JECKTPOCTAHIUHN U TOJICTAHIIUH.

10. CoBpeMeHHbIE UICTOYHUKH ONEPATUBHOIO TOKA HA MOACTAHIIUAX.

11. YcrpoiicTBa pe3epBUpoBaHuUs NIPH OTKa3ax BhIKIOUareneid. HazHauenue u cniocoOb
pe3epBUPOBAHUS, MPUHIIUTIBI AeiicTBUS, cxembl Y POB, BbIO0Op mapameTpos.

12. OcHOBHBIE MYTH ¥ HaANpPaBJICHUS AaBTOMATH3allUd HOBBIX U JACHCTBYIOIIMX
HOJICTaHIIUH.

13. IIpoTrBOaBapuiiHOE yrpaBieHUE B 3JIEKTPOIHEpreTHYecKuX cuctemax. Llenu, 3agaun
Y OCHOBHBIE CPE/CTBA.

14. DHepreTUYeCKHEe aBapuu B MUPE.

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB /IS MOATOTOBKH K 3K3aMeHY

1. Buael ynpaBineHuss KOMMYTallMOHHBIMY allapaTaMH.

2. OnepatuBHBIA TOK. VICTOUHUKHN ONEPATUBHOTO TOKA.

3. Curnanusanusi oJ0KEHHsI BHIKIIIOUATEIEH.

4. IlpuHIMIBI OpraHU3alMK CUTHAIM3ALUY Ha MOJCTaHLIUAX.

5. IIpyHIIMIIBI TOCTPOEHUS CXEM YIIPABJIEHUS BHICOKOBOJIBTHBIMU BBIKJIFOUATEISIMH.

6. OcobeHHoCTH PpabOTHl TpaHCHOPMATOPOB TOKA B PEICHHON 3aIUTE W METOJBI MX
IIPOBEPKH.

7. IloBpexaeHus B LEMAX HANPSKEHUs] U KOHTPOJIb 3@ UX UCIIPABHOCTHIO.

8. CrpykTypHas cxemMa MHKPOIPOLECCOPHBIX YCTPONMCTB 3alUTBl U  AJIEMEHTHI
arnmapaTHOW HOM 4acTH.

9. TOKOBBIE 3aIIUTHI IMHUHI JIEKTPOIIEpeIad.

10. HanpaBneHHble TOKOBbIE 3alIUTHl JIMHUHN 3iekTponepenad. [lpuHuun nedcTBus.
OO6nacTh NpUMEHEHHUS.

11. Pene HanpaBieHust MOIITHOCTH. THITBI, XapaKTEPUCTUKH, CXEMbI BKIIFOUCHHSI.

12. MpuHuun aedcTBUS NpooabHON AuddepeHnnanbHoM 3amuThl. Beibop mapameTpos.
OcoOeHHOCTH BBINOJIHEHUSI TPOAOIBHBIX AU (HepeHIIn-albHBIX 3aLUT JUHUN.



13. IlpuHuMn neiicTBus nonepeyHon qudpepeHaaIbHON HalpaBIeHHON 3aIUThl THHUH.
Kackannoctsb neiictBusi. OuieHka 4yBCTBUTENbHOCTH. O01acTh TPUMEHEHUSI.

14. 3amuTel TMHUHI B CETU C U30JIMPOBAHHON HEUTPAJIBIO OT 3aMbIKaHUM Ha 3€MJIIO.

15. 3anuTel TMHUN B CETH ¢ KOMIICHCHPOBAHHON HEHTPAJIbIO OT 3aMbIKAaHUH Ha 3€MJTIO.

16. 3ammtel nuHMH 6...35 KB 0T Mex(]a3HBIX KOPOTKHX 3aMBIKaHUH.

17. OcoOeHHOCTH BBIOTHEHHUS 3aIUT OT 3aMbIKaHUI Ha 3eMJII0 B CETU C U30JIMPOBAHHOM
Y KOMIICHCUPOBAaHHOHN HENUTPAJIBIO.

18. 3ammTe! JIMHUE dJEKTpOoNepeiad B CETAX C 3a3eMJIEHHON HEUTPaIbi0 OT 3aMbIKAaHUH
Ha 3eMJIIO.

19. IloBpexzaeHuss U HEHOPMaJIbHbIE PEKHUMbI PabOThl CHIIOBBIX TpPaHC(HOPMATOPOB.
3anMThl CUIOBBIX TpaHC(HOPMATOPOB.

20. JlucraHmuoHHble 3amuThl. [lpuHIMN AeWcTBUSA. Tumbel perne CONPOTHUBIICHHUS.
N300pakeHre XapaKTepUCTUKU cpabaThIBaHUS B KOMILJIEKCHOHM IJIOCKOCTH. BbiOop mapameTpoB
cpabaTbIBaHMUSI..

21. BricokoyacToTHBIE 3aIIUTHI. O6nacth MIPUMEHEHUS. Opranuzanus
BBICOKOYACTOTHOT'O KaHaJla CBSI3U Ha JIMHUAX DJIEKTpOIepeiay.

22. IuddepennnanpHo-(pa3Has BEICOKOUYACTOTHAS 3alIUTa JIMHUH dJIeKTporiepeay.

23. HampaBieHHas 3aiiuTa ¢ BBICOKOYAaCTOTHOM OJIOKHPOBKOIA.

24. CtyrnieH4aTble TOKOBBIC 3aIIUThI TUHHUH JICKTponepeady.

25. ABromatunueckoe BriItodeHue pesepsa (ABP). OcnoBubie TpeOoBanus k ABP. Cxembl
ABP.

26. AromaTtuieckoe nmoropHoe BkiroueHue (AIIB). Buasr AIIB. Tpeboanus xk AIIB.
Cxembl AIIB. Yckopenue aeiictBust peneiiHol 3amutsl B nukie AIIB.

27. ABromatuueckas yactoTHas pasrpyska (AUP). Haznauenue, mpuHIUIIBI BHITOJIHEHUSI.
AIIB nocne AYP.

Conep:kaHue IK3aMeHAHOHHBIX OUJIETOB
DK3aMEHAIMOHHBIC OUJICTHI BKIIFOYAKOT JIBA TUTIA 3a/IaHUIL:

1. Teopernuecknii Borpoc Ne 1.
2. Teopernuecknii Bonpoc Ne 2.
3. Pacuérnas 3anaua.

[Tpumep sK3aMeHalIMOHHOTO OuIIeTa.

Teopernuecknii Borpoc Ne 1.

Curnanusanysi oJ0KeH!sI BBIKIIIOYaTEIEeN.

Teopernueckuii Bonpoc Ne 2.

[ToBpexxieHns 1 HEHOpMaJIbHBIE PEKUMBI Pa0OThI CHIIOBBIX TpaHC(HOpPMaTOPOB. 3alUThHI
CHJIOBBIX TpaHC(OPMATOPOB.

3agauda.

JIunns, y koroporr Rii=0,5 Xu moakmroueHa Kk MCTOYHUKY HEOIPAaHWUYEHHON MOIIHOCTH.
Onpenenutb, Ha  CKOJBKO  TPOLEHTOB  YBEJIMYMBAETCS  PACUYETHBIA  KOI(D(UIMEHT
qyBCTBUTENBRHOCTH MT3, ycTaHOBIEHHOW B Hadajle JIMHUM, €CJIM IIPU BBIYUCICHUH TOKA
MeTayuimyeckoro Tpexgasznoro K3 B KoHIIe TMHUM HE YUUTHIBATH €€ aKTUBHOE CONPOTHBIICHUE.

IIpuMmep 3a1aHUs HA KYPCOBOH MPOEKT
Bomnpocsl, mouiexariyue paccMOTPEHHIO B KypCcOBOH paboTe:

1. BeiOpatb 00beM peneiiHOM 3alIUThl 1 aBTOMAaTUKU B COOTBETCTBUU C TPEOOBAHUSAMU
ITYD.

2. Paccuurate Toku K3 Ha Bcex MpUCOCTMHEHHSIX.

3. PaccunraTts  ycTaBKM  3amuT  CWIOBoro  TpaHcpopmaropa  Ha  0aze
AIEKTPOMEXAHUYECKUX pEIe.



4. Paccuntath  YCTaBKM  3allUT  CEKIMOHHOTO  BBIKJIIOUaTeNls  Ha  0ase
AIEKTPOMEXAHUYECKUX pelie.

5. PaccunraTts  ycTaBKM  3allUT TOPHUCOSAMHEHUsS 1O 3aJaHUI0 Ha  0ase
MUKPOIIPOILIECCOPHOTO peJie.

6. Paccunurates yctaBku aBromatuku (APHT, AIIB, ABP, AUYP, yctpoiicTBo
aBTOMaTu4eckoro BkimodeHus KVY).

I'padmyeckas yacTep MpPOEKTa: HAUYEPTUTHh CXEMbl PEICHHON 3aIIMTHI JUISl KaKIOTro

MMPUCOCANHCHUS.



MNPUJIOKEHHUE 2
(oGs3aTenpHOR)

OueHovHbIe CpeaCcTBA /JIsl MPOBeIeHUsI MPOMEKYTOUHOM aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMIPOMEKYTOUHON aTTeCTAlNM:

Kon
WHJINKATOPA

Nupukatop noCTHXEHUS
KOMITCTCHITUH

OLeHoYHbIE CpenCTBa

IIK-5 — Cnoco0eH ynpaBJsiTh PeKHMOM PadoThI JHEPrOCHCTEMBI, JJIEKTPUYECKOI CeTH, CHCTEMBI YJIeKTPOCHAOKeH U

[IK-5.1

BBINONTHAET OLIEHKY TEKYILETO U
MIPOrHO3UPYEMOTO
3NEKTPO3HEPTreTHUECKOTO
peXHMMa SHEPTOCUCTEMBI C
LENbI0 IPUHATHS PELLIEHUS O
peanu3zanuy Mep 1o

MO PHKAHHUIO YACTOTHI,
BEIIMYMH NEPETOKOB aKTHBHOU
MOIIHOCTH, TOKOBOW Harpy3ku
JIUHUH U AOMTyCTUMOTO YPOBHS
HaIpPsHKEHUS,, MUHUMAJIBHOTO
HEO0X0IMMOTO pe3epBa
AKTUBHOM MOIITHOCTH U MeCTa
€ro pa3MelIcHYS;
orpenesneHus oobeMa 1

3¢ (HEeKTUBHOCTH
COOTBETCTBYIOIIHNX
YIPaBJIAIOMINX BO3AECHCTBUH U
CO3/IaHNE€ COOTBETCTBYIOIINX
3anucei 00 yrpaBieHUN
3JIEKTPO3HEPTreTHUECKUM
PEXMMOM 3HEPrOCUCTEMBI

Bomnpocsl AJist IpoBeeHUs POMEKYTOYHOUH ATTeCTALNU

1. HampaBneHHbIE TOKOBBIE 3aIIUTHI TMHUH 3ekTponepenad. [Ipunnun neiictust. O6macth NpUMEHEHHS.

2. Pene HanpaBneHuss MOITHOCTH. THIIBI, XapaKTEPUCTUKH, CXEMBbI BKIFOUCHHS.

3. IlpunHnmn xevictBus npoaoasHON nuddepeHnranpHoN 3amuThl. Beioop mapamerpoB. OcoOEHHOCTH BBHITTOTHEHHS
MIPOOTMBHBIX UG (hepeHIINANBHBIX 3aIUT JTHHAN.

4. TlpuHIMn AelCTBHA MoNepevHol MU epeHInaIbHON HApaBICHHON 3aluThl JIMHUNA. KackagHocTh neicTBusl.
OreHka 9yBCTBUTEIBLHOCTH. O0JIACTh IPUMCHEHHSL.

5. 3a1uThl JTUHUHI B CETH C U30JIMPOBAHHOM HEUTPAJIBbIO OT 3aMBIKaHUI Ha 3eMJIIO.

6. 3amuTHl JTMHUHN B CETH C KOMIIEHCUPOBAHHOW HEUTPAIBIO OT 3aMBIKaHUI Ha 3eMITIO.

7. 3amutel TuHUH 6...35 KB 0T Mex(a3HbIX KOPOTKHUX 3aMBIKaHUH.

8. HanpasnenHas 3ammura ¢ BBICOKOYaCTOTHOM OJIOKUPOBKOH.

9. CryneHuaTble TOKOBBIE 3aIUTHI JIMHUH 3JIEKTponepesay.

10. ABromaTHueckoe BritoueHue pesepsa (ABP). OcHoBHble TpeboBanus k ABP. Cxembr ABP.

11. ABromaTtnyeckoe nosropHoe BkmouyeHue (AIIB). Buner AIIB. Tpebosanus k AIIB. Cxembt AIIB. Yckopenue
neicTBUA peseiHol 3amuThl B nukie AIIB.

12. ABromaTHueckas 4acToTHas pasrpy3ka (AUP). Haznauenue, npuniumne! BemmonHenus. AIIB nocine AYP.

Brinosnenue J1adopaTopHbIX padoT

1. UccmeoBanne TOKOBBIX 3alllUT B CHJIOBBIX JJEKTPHUECKHMX CETAX Ha jaboparopHoM Kominiekce «P3mA Ha
OCHOBE BUPTYaJIbHBIX MPOTPAMMHUPYEMBIX KOHTPOJIEPOB

2. Ucnbrranus auddepenimansaoro pene toka tuna J3T-11 Ha maboparoprom crene «Perneitnas 3amuta P3-CKy)
C IPUMEHEHHEM TIPOoTpaMMHO-TexHuIeckoro komruiekca DELTA PROFI.

3. Uccnenoanne nuddepeHIInanbHbIX 3alIUT B CHIOBBIX JJIEKTPUUECKUX CETAX Ha Ja0OPaTOPHOM KOMILICKCE]
«P3uA Ha OCHOBE BUPTYaJIbHBIX IPOTPAMMHPYEMBIX KOHTPOJIEPOBY»

4. VcuipiTanus pese TOKa ¢ OrpaHWYEHHO-3aBUCUMOI BbLIepKoH BpemeHnu Tuna PT-80 Ha sabopaTtopHOM cTeHe




«Peneitnas 3amuta P3-CK» ¢ npumenenunem nporpaMMmuo-Texaudeckoro komiuiekca DELTA PROF.
5. Ucnbitanust pene compotuBieHUs Ha JabopartopHoM creHne «Peneitnas 3ammra P3-CK» ¢ mpumeneHuem
rmporpaMmmMHO-TexHIIeckoro kommmiekca DELTA PROFI

I1K-5.2

IIpunumaet perieHus o
peanu3zanuy Mep 1o
MIPEIOTBPAILCHUIO Pa3BUTHS U
JUKBUAALUY HApyLIEHUS
HOPMAJIBHOTO peXUMa
3JIEKTPUUECKON YacTH
SHEPTOCUCTEMBI U OIIPEIEeTICHUN
o0BpemMa 1 3PPEeKTUBHOCTH
COOTBCTCTBYIOIIINX
YIPaBISIIOLUINX BO3ICHCTBUIA
IIyTEM BBIIIOJIHCHUS aHATIH3a
OTepaTUBHOM HHpOpMaUK 00
aBapugX U HCHITATHBIX
CUTYyaLUsX B 3HEPIrOCUCTEME U
OLICHKHN TCKYUICTO U
MIPOTHO3UPYEMOTO
3JIEKTPO3HEPTeTUIECKOTO
peKUMa SHEPTOCUCTEMB.

Bomnpocs! AJist IpoBeeHUs MPOMEKYTOYHOMH ATTECTALNU
. Bugpl ynpaBieHuss KOMMYTallMOHHBIMU amnmapaTaMu.
. OnepaTuBHBI TOK. ICTOUHMKH OTIEpaTUBHOTO TOKA.
. Curranusanysi OJOKEHHsI BBIKJIFOYATENEH.
. HpI/IH]_[I/IHI)I opraHu3anuy CUTHAJIM3alluK Ha MMOACTAHINAX.
. HpI/IH]_[I/IHI)I IMMOCTPOCHHA CXEM YIIPaBJICHHA BHICOKOBOJIbTHBIMU BLIKJIIOYATCIIAMUA
. OcobenHocTr PabOTHI TpaHCHOPMATOPOB TOKA B PEIEHHON 3aIUTe U METOBI UX IPOBEPKHU
. [Ipuanmmn petictBus npoaonsHON nuddepeHnnanpHoN 3amuThl. Beioop mapamerpoB. OcOOCHHOCTH BBITOITHEHS]
IPOOIBHBIX UG (HEePCHIIMANTBHBIX 3aIUT JTHHHM.
8. ABromarmueckoe BiimoueHue pesepsa (ABP). OcHoBuble TpeboBanus k ABP. Cxembr ABP.
9. ABromarmueckoe moBTopHoe BiroueHue (AIIB). Bumger AIIB. Tpeboanus k AIIB. Cxemsr AIIB. Yckopenue
MedCTBUA pesieitHoM 3anuThl B ukiie AIIB.
10. ABroMaTHueckas yacToTHas pasrpyska (AUP). Haznauenue, npuniumne! Bemmonnenus. AIIB nocie AYP.

~No ok, WN -

IIpuMepHbIe NpaKTUYECKHE 3aJaHHUS I IPOMEKYTOYHOM aTTecTauuu

1. Hanuaum W B ceTax ¢ M30JIMPOBAHHOMN HEHWTpalibio, paboTatoiieii B 0J0Kke ¢ TpaHC(HOPMATOPOM, B KaYECTBE
OCHOBHOI 3aIUThl OT MexK(pa3HbIX K3 MOKeT UCT0Ip30BaHa TOKOBAs OTCEYKA, OTCTPOCHHAS! OT MaKCHMAaJIbHOTO TOKA)
K3 3a tpancdopmaropom (TK1 puc.)

T

UL

| ;
Q

Puc. Cxema nuanu, paboTarorieii B 6J0ke ¢ TpaHC(HOPMATOPOM.

B ciydae BO3MOKHOCTH TaKOTO HCIIOIb30BaHUS BEIOpATh HAnOO0JIEe MPOCTYIO CXEMY COCIMHEHHUS
TpaHc(OpPMaTOPOB TOKA U peJie, TOK CpadaThIBaHUs 3alIMTHI, & TAKKE ONPEACIUTh ee KO3 (QUIMEHT YyBCTBUTENBHOCTH

rpu K3 a xonne muunu (B Touke K1). TpeOyemsbrii KO3 GHUIMEHT TyBCTBUTETLHOCTH | | leZ) >1,5. Koappunment
HaJeKHOCTH OTCTPOIKHY NpuHATH 1,2. 3Hauenns TokoB K3, mporekaromux depes 3anuTy npu nospexaeHmsx B T.K1 u

f{ —51504: 1) _ 43004

3)
K» B MUHUMAJIbBHOM U MaKCUMaAJIBHOM DPECKHUMAX COCTABJIIAIOT. I -
p 1max x1min




I (3) =14004; | (3) =11204.

K2 max x2min

2. PacuérHplii mepBHYHBIM TOK TpaHchopmaropa Toka Ipacu=4800 A, xoadduimeHt TpanchopMaiu
rpancopmaropa Toka Ki=400/5, BropuuHsiii Tok paBeH [B=57 A. OnpeaenuTs NOrpeHoCcTs TpaHCPopMaTopa TOKa
[0 TOKY, BBIP@XXEHHYIO B MPOLEHTaX W KPAaTHOCTh MEPBHYHOTO TOKA MO OTHOLIEHUIO K HOMHUHAJIBHOMY TOKY)|
TpaHchopMaTopa ToKa.
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PazpabatpiBaeT nporpaMmbl
NEPEeKII0UEHUH Ha BBIBOJ B
PEMOHT U BBOJI B pabOTy
3JIEKTPOYCTAHOBOK, OLICHUBAET
TEKYLIUN U IPOrHO3UPYEMBII
3JIEKTPOIHEPTETUUECKUMN PEKUM
SHEPTOCHCTEMBI ISl IPUHSTHUS
peLIeH s 0 AUCTIETYEPCKUM
3asiBKaM O Pa3pelIeHnH BBIBOAA
B PEMOHT U BBOJa B paboTy
3JIEKTPOOOOPYAOBAHHUS, 110
MOJIEP’KAHHIO U TIOATOTOBKE
ANEKTPOIHEPTETHIECKOTO
pexxuma Ha BpeMs olepalui 1mno
BBIBOAY B PEMOHT U BBOAY B
padoTy, co3naHuio Hanboee
HaJIe)KHOU ONEpPaTUBHOU CXEMBI,
OLIEHMBAET JI0CTATOYHOCTH MEP,
o0ecneynBaloINX HAIEKHOCTh

Bomnpocsl AJist IpoBeeHNs NPOMEKYTOYHOMH ATTeCTALNHU

1. Pene HampaBiieHUsI MOIITHOCTH. THIIBI, XapaKTEPUCTHKH, CXEMbI BKIIFOUEHUSI.

2. [Mpunnun neficTBus MpoaosibHON TudepeHnInaIbHON 3amuThl. Beioop mapamerpoB. OcoOEHHOCTH BHITIOTHEHHS
[IPOJOTMBHBIX UG (hEepPEeHIIMANBHBIX 3aIUT JTHHAN.

3. IlpuHnmn nericTBus nonepeyHol mudhepeHnnanbHON HanpaBIeHHON 3amuThl JIMHUH. KackagHocTs neicTBysL.
OreHka 4yBCTBUTEILHOCTH. O0JIACTh IPUMEHEHUSL.

4. 3amuThl TUHUHN B CETH C M30JIMPOBAHHOW HENTPANbIO OT 3aMBIKaHUI Ha 3eMJTIO.

5. 3amuTHI TUHMIA B CETH ¢ KOMIIEHCUPOBAHHOW HEUTPAITBIO OT 3aMBIKaHUI Ha 3eMITIO.

6. 3amuTel TuHUH 6...35 KB 0T Mex(a3HbIX KOPOTKUX 3aMBIKaHUH.

7. OcOOCHHOCTH BBITIOJTHEHHMS 3AIUT OT 3aMbIKAHUH HA 3€MJII0 B CETHU C U30JIMPOBAHHOW M KOMIICHCHPOBAHHOM
HEHTpabIo.

8. 3amuThI TUHMIA AIIEKTPOIIEPEad B CETIX C 3a3eMJIEHHOW HEHTPAIbIO OT 3aMBIKAHUN Ha 3EMITIO.

9. IToBpexxaeHuss W HEHOPMajbHBIE PEKHUMBI PabOThl CHJIOBBIX TpaHC(HOPMATOPOB. 3alIUThl  CHIIOBBIX
Tpanc(opMaTopoB.

10. Jlucranumonnsie 3amuThl. [Ipunin nerictBus. Tumbl pene conporusieHus. M300paxkeHne XapakTepUCTUKH
cpabaThIBaHUs B KOMILICKCHOMN IIOCKOCTH. BrIOOp mapameTpoB cpabaThiBaHUA. .

IIpumepHBbIe MPaKTHYECKHE 3aaHUSI VI IPOMEKYTOYHOM aTTecTAlMU

1. IlpoBepuTh BO3MOXHOCTh NPUMEHEHHS TOKOBOH OTCEUYKH HA BO3AYIIHOM JMHUM (CM pHUC.) dIIeKTponepeaay 35




pa60TI)I OHEProCucCTeMbl, 1 KB Ipu CJICAYHIUX JAHHBIX: .JIMHUA BBIIIOJIHCHA ITPOBOAOM AC-70, OPOTSAXKCHHOCTD JIMHHUU 10 kM. MakcuMalbHBIHA

CO3/Ia€T COOTBETCTBYIOLINE Tok Tpéxdasnoro K3 B Havase nmuHMM 5,6 KA.
3ammceit 00 yrpaBiIeHUN [punsaTe conpotuBiaeHus auHUH ¢ mpoBogoM AC-70: ry,=0,46 OM/kM; Xy, =0,42 OM/KkM, K03 b UIIEHT
AJIEKTPOIHEPIrEeTHICCKUM HaJe)KHOCTU OTCTPOKY k,, mpuHsTH 1,4.
PEKUMOM 3HEPTrOCHCTEMBI. Ykazarh NPOTSHKECHHOCT 30HBI JICHCTBUS OTCEYKH.
I _=586KA
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0) [lopsinok npoBeeHUsI MPOMEKYTOUHOI aTTeCTAIMU, IOKA3aTEJIN U KPUTEPHH

[TpomexxyTouHasi aTTecTalysi MO JUCHUIUIMHE «YTpaBICHHWE, 3alliTa W aBTOMATHKa
MUTAIONINX M PACIPEACTUTEIBHBIX CETeH» BKIIOYACT TCOPETHUECKUE BOMPOCHI, MO3BOJISIFOIINE
OILICHUTHh YPOBEHb YCBOCHHS OOYYAIONIMMHCS 3HAHWH, M MPAKTHUYECKUE 3a/IaHUsl, BBISBISIONINE
CTeTeHb c(POPMHUPOBAHHOCTH YMEHUH U BIAJICHUH, IPOBOIUTCS B (pOpMe dK3aMeHa.

DK3aMeH 10 JTAaHHOH IUCIMILIMHE MPOBOIUTCS B YCTHOHM (popMe Mo IK3aMeHAIMOHHBIM
OwmiietaM, KaKIbId M3 KOTOPBIX BKIIOYACT 2 TEOPETHYECKHUX BOIPOCA M OJHO IMPAKTUYECKOE
3ajlaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OIICHKY «OTJHYHO» (5 0aioB) — 00yUaroNIMAcs JEMOHCTPUPYET BBICOKHI YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHUCTEMATHYECKOe M TIyOOKoe 3HaHUe
y4eOHOTO MaTepualia, CBOOOJHO BBIMONHSICT IMPAKTHUYECKUE 3aJaHHsi, CBOOOIHO OIEpUPYET
3HAHUSIMH, YMCHHUSIMH, TPUMEHSET UX B CUTYaIlUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «Xopoiio» (4 6aya) — o0yJaroIMiicss JEMOHCTPUPYET CPEIHUA YPOBEHB
c(OPMHUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATTUTUYECKUX OTEPAIHsX, IEPEeHOCe
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «YyIOBJETBOPHUTEIBLHO» (3 Oamna) — oOydaromuics IEMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIMI: B XO0JI¢ KOHTPOJBHBIX MEPOTPHUATHI
JIOMYCKAKOTCSL OLIMOKH, TPOSIBIICTCSI OTCYTCTBHE OTACIbHBIX 3HAHWM, YMEHUH, HABBIKOB,
0OyJaIOIIMICS HCIBITHIBACT 3HAYUTEIIBHBIC 3aTPYAHCHHS TPU ONEPUPOBAHMHM 3HAHUSAMHU U
YMEHUSIMH TP UX TIEPEHOCE Ha HOBBIC CUTYAIIUH.

— Ha OLICHKY «HEeYyI0BJEeTBOPHUTEJBbHO» (2 Oamia) — oOyyarouuiicss 1eMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro marepuana, AOMYCKAeT CYIIECTBEHHbIC OMIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a71ad.

— Ha OLICHKY «HeyI0BJeTBOPUTEJbLHO» (1 6amt) — oOyyarouiuiicss He MOXET MOKa3aTh
3HaHHWS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WH(HOpMAIMU, HE MOXKET I[T0Ka3aTh
MHTEJJIEKTyadIbHbIe HABBIKM PELICHHS MPOCTHIX 3a1a4.

Ilokazamenu u Kpumepuu OUeHUBAHUA KYPCOB020 NPOEKMA:

— Ha OLIEHKY «OTJMYHO» (5 06a/mioB) — paboTa BBIIOJIHEHA B COOTBETCTBUHU C 33JJaHUEM,
00yyaroIuiicsl MOKa3bIBaeT BEICOKMI YpOBEHb 3HAHUIN HE TOJBKO Ha YPOBHE BOCIPOU3BEICHUS U
00BsicHEeHUS MHQOpPMAIMHM, HO W HMHTEJUIEKTyaJbHblE€ HABBIKM peEIIeHHs NpoOieM U 3ajaad,
HaXO0KJICHNUS YHUKAJIBHBIX OTBETOB K IPOOJIeMaM, OLIEHKH U BEIHECEHUSI KPUTUUYECKHX CYKICHUH;

— Ha OIIEHKY «Xopomo» (4 6amra) — padoTa BBITIOJHEHA B COOTBETCTBUU C 3aJ]aHUEM,
oOyyaromuiicsl MOKa3bIBa€T 3HAHUS HE TOJBKO HA YPOBHE BOCIPOM3BEICHUS U OOBSICHEHMS
uH(pOpMallii, HO W MHTEUIEKTYaJIbHbIE HABBIKM pEIICHHUs] NpoOJieM M 3aj1ad, HaXOXKJIEHUS
YHUKAJIbHBIX OTBETOB K IpobsieMawm;

— Ha OIIEHKY «Y/AOBJIETBOPUTEILHO» (3 Oamra) — paboTa BHIMOJHEHA B COOTBETCTBHH C
3aJaHieM, OOyYaroIMiCsl TMOKa3bIBAaeT 3HAHMSA HA YPOBHE BOCIPOM3BEACHUS U OOBSICHEHUS
nH(pOpMallii, HHTEJUIEKTYaJIbHbIE HABBIKH PEIIEHUs MTPOCTHIX 3a7ay;

— Ha OLIEHKY «HEeyA0BJIETBOPUTEIbHO» (2 Oaya) — 3a7jaHne TpenojaBaTesst BHIIOIHEHO
YaCTUYHO, B MPOIIECCe 3alUThl pabOThl 00YYarOUINIICS TONMYCKAaeT CyIIeCTBEHHbIE OIIMOKH, HE
MOJKET M0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKY PEIICHUS [TOCTABJICHHOM 3a1a4H.

— Ha OLIEHKY «HeyJI0BJeTBOPUTeIbHO» (1 Oami) — 3ajaHue mpenojaBaTesis BHIITOJIHEHO
YaCTUYHO, OOydaloUMiics HE MOXET BOCHPOM3BECTH M OOBACHUTH COAEp)KaHUE, HE MOXKET
MOKAa3aTh UHTEJUIEKTyalbHble HABBIKU PEIICHHS IOCTaBJICHHOM 3a1a4u.



