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1 Ies1u ocBOEHUS TN CHMILTHHBI (MOLYJI51)

Lensro  ocBoeHMs — AucHUILIMHBI  "PeleiiHas  3ammTa W aBTOMAaTU3alMs
JIEKTPOIHEPreTUUECKUX cucTeM" sBisieTcs (pOpMHUpPOBAHUE Y CTYIEHTOB MpoeCCHOHATbHBIX
3HaHWUN B 00JIACTH TEOPUM M IPAKTUKU YCTPOUCTB peeiiHON 3amuThl U aBToMartu3auuu (P3uA)
JIEKTPOIHEPreTUUECKUX CUCTEM, a TaK)Ke€ HAaBBIKOB pacyeTa yCTaBOK TOKOBBIX 3alllUT U
YCTPOMCTB aBTOMATUKHU 3JIEMEHTOB JIEKTPOIHEPTETUUECKOU CUCTEMBI M NMPOEKTUPOBAHUS CXEM
peJIeHHOM 3aIUTHI U ABTOMATHKH.

2 MecTo TMCUMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Jucruniuna PeneliHas 3ammra M aBTOMAaTH3alUsl DJIEKTPOIHEPTETUYECKUX CHCTEM
BXOJHMT B YacTh Y4eOHOrO IJIaHa (pOpMUPYEeMYIO YyHYaCTHHKaMHU OOpa30BaTEIbHBIX OTHOIICHHHA
00pa3oBaTeNLHON IPOTPAMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
chOpMUPOBAHHBIE B PE3Y/IbTATE H3YUCHHS TUCIUIUTNH/ TIPAKTHK:

TeopeTrnueckue OCHOBBI 2IEKTPOTEXHUKU

DJEeKTPOIHEPreTHYECKUE CUCTEMBI U CEeTH

DneKTpUUYEecKre anmnaparhbl

CoOcTBeHHbIE HYKIbI U BTOPHYHAS KOMMYTAIHS DJICKTPUUECKUX CTAHIMIA U ITOICTaHIHN

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS TUCHUILINH/TIPAKTHK:

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW pabOTHI

HanexHoCTb crcTeM 3J1eKTPOCHA0KEHHS

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbprate ocBoeHus AMCHMILIMHBI (Moayns) «PeneifHas 3amuTa U aBTOMAaTHU3alMS
AIIEKTPOIHEPTETUUECKUX ~ CHUCTeM»  oOydaromuics  JOoJDKeH — o0najaTh  CIelyHoIUMU
KOMIETEHIMSIMU:

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

[IK-3 CnocobGeH mnpuHMMAaTh y4yacTHe B IPOEKTUPOBAHMM OOBEKTOB MPO(ecCHOHATBHOM
JESATEIbHOCTH B COOTBETCTBUM C TEXHUYECKMM 3aJaHMEM M HOPMAaTHUBHO-TEXHHUYECKOM
JIOKYMEHTaIueH, coOoasi pa3nuyHble TeXHUYEeCKHe, SHeprod((HeKTUBHbBIE U HKOJIOTHYECKUE
TpeOOBaHUS U TPOBOJUTH OOOCHOBAaHME TPOEKTHBIX pEIIeHUuH, a Takke OoQOpMIATh
TEXHUYECKYIO JOKYMEHTAIMIO Ha Pa3IUYHbIX CTAAMIX Pa3pabOTKU MPOEKTa

[1IK-3.1 PazpabGatbiBaeT u odopmiIsieT KOMIUIEKTHI MPOEKTHOH u  paboueit
JOKYMEHTAIIMH TPOCTBIX Y3JIOB CHCTEMBI JJIEKTPOCHAOKEHUS OOBEKTOB
KallUTaJIbHOT'O CTPOUTENILCTBA

[1K-3.2 BeiOupaer onTUManbHBIE TEXHMYECKHE pelIeHHs [Uid  pa3paboTKU
OTHCNBHBIX Pa3/lejOoB Ha PA3IUYHBIX CTAAUAX MPOEKTa CHUCTEMBI
JIEKTPOCHA0KEHHS 00bEKTA KalUTAIHOTO CTPOUTENILCTBA

[1K-3.3 BriOupaer o60pynoBaHue )i OTACTBHBIX PA3/IeOB MPOEKTA HA PA3TUUYHBIX
CTaluAX TPOEKTUPOBAHUS CHCTEMbI 3JEKTPOCHAOXKEHUs OO0BEKTOB
KalUTaJIbHOI'O CTPOUTEILCTBA

[IK-5 CnocoOeH oneHHMBaTh HOpPMallbHBIC, YTSDKEIECHHBIC W IIOCIICaBapUHHBIE PEXUMBI H
JMKBHIMPOBATh aBAPHHHBIC PEKUMBI pa0OTHI 00BEKTOB PO ECCHOHATILHOM IS TETLHOCTH

IK-5.1 OpraHu3oBbIBaeT MPOBEJICHUE aBAPUITHO-BOCCTAHOBUTEIBHBIX u
PEMOHTHBIX padOT Ha 000PYTIOBAHHMH TOICTAHIIHIA
I1K-5.2 [IpoBomutr mnpodUIAKTHUECKHUE WCIBITAaHUS H OCYIICCTBISIET aHAIU3

(O YHKIIMOHUPOBAHUS YCTPOMCTB PEICHHOM 3aIIUTHI 1 aBTOMATHKH

I1K-5.3 CocTaBJsieT CXeMbl 3aMEIICHUs] Ha 00CTyKMBa€MOM 000PYI0BaHUH,




paccuMThHIBAET  TMapaMeTpbl  peKUMa  KOPOTKOrO  3aMbIKaHHMS  Ha
obopynoBanun PY u JIOII, paccuuThiBaeT M BBIOMpPACT YCTaBKU H
XapaKTEPUCTUKH YCTpoHrcTB P3A




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTakTHas pabora — 81,6 akaj. 4acos:
— ayauTOpHas — 76 akaj. 4acos;
— BHEayIUTOpHas — 5,6 akaJi. 4acoB
— caMOCTOsITeNIbHAs paboTa — 62,7 akaJl. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

®opma aTTeCcTalUH - 3K3aMEH, KYpPCOBOI ITPOEKT

AynuropHas ) =
o | xouraxTHas pabota E E ®dopma TeKyILero
Pasyen/ Tema g (B akaj. yacax) E = Bunx 3 KOHTPOJISI Kox
T — : g O | camocTOATENBHOI | yerieBaeMOCTH 1 KOMITETEHIIHH
@) g £ paboThI TIPOMEKYTOUHOM
Tex. mab. | mpaxT. z S aTTecTalyy
3aH. 3aH. | QO =
1. Beenenue
CamocrosTensHoe
u3ydeHue yueOHon
JIUTEPATYPEI,
1.1 Ha3nauenue penelHoi 0 KOHCHel\?a Ayantopias
SALATH 1 ABTOMATHKI 5 0,2 JICKIINH; KOHTPOJIbHAS I1K-5.3
HOATOTOBKA K pabota Nel
ayIUTOPHOU
KOHTPOJIbHOM
pabore
CamocTrosTenpHoe
1.2 [ToBpexxaenus u u3yueHue y4eOHOH
HEHOpMaJbHbIE PEKUMBI JIUTEPATYPEI,
paboTbI KOHCIIEKTa AynurtopHast
SJIEKTPOIHEPTETUIECKIX 7 1 0,2 TEKIUH; KOHTPOJbHASI I1K-5.3
CHUCTEM. COOTHOILICHHS TOKOB MOJArOTOBKA K pabota Nel
npu TpaHcHOpPMAaTOPHBIX ayAUTOPHOMN
CBSI3SX B CETH KOHTPOJIbHOM
pabore
CamocrosTensHoe
u3ydeHue y4eOHOH
JUTEPATYPHI,
1.3 OcHoBHbIE TpeOoBaHMS, KOHCIIEKTa AynuropHast
MpeabsABIsIeMbIe K pesieiHO# 0,5 0,2 JIEKIINIA; KOHTPOJIbHAS I1K-5.3
3aIInTe HOATOTOBKA K pabora Nel
ayAUTOPHOMI
KOHTPOJIbHOM
pabote
Uroro no pazaeny 2 0,6
2. DneMeHThI YCTpOKCTB
penelHON 3alUThl 1 aBTOMATHKH




CamocrosTensHoe
u3ydeHue yueOHon

21 W3mepurenbHbie
JUTEPATypEI,
TpaHcHOpMATOPEI TOKa!
KOHCIIEKTa AynutopHas
MOTPEIIHOCTH,  BBIOOp U N
0,2 JICKIIHIA; KOHTPOJIbHAS I1K-3.3
MpoBepKa TSt cXeM
Nl MIOJrOTOBKA K pabota Nel
peNeiHOM  3alIUThI, CXEMBI N
AyAUTOPHOH
COeTMHEHUS .
KOHTPOJIBHON
pabore
CamocrosTensHoe
. u3ydeHue y4eOHOH
2.2 TIlpunnmn  peiicTBus, i i
JUTEPATypEI,
MOTPEIIHOCTA M CXEMBI
KOHCIIEKTa AynutopHas
COeTMHEHUS 00MOTOK N
0,2 JICKIIHIA; KOHTPOJIbHAS I1K-3.3
HU3MEPUTEIbHBIX
HOArOTOBKA K pabota Nel
TpaHchopMaTopoB N
AyAUTOPHOMN
HAMpPsHKEHUS .
KOHTPOJIbHOM
pabote
CamocTosTenbHOe
M3ydeHne yueOHon
JIUTEPATYPHI,
KOHCIIEKTa AynutopHas
2.3 Knaccudukanus u N YAHTOP
0,2 JIEKIIUH; KOHTPOJIbHAs I1K-5.3
mapaMeTphl pene
MOJITOTOBKA K pabora Nel
ayJUTOPHOMU
KOHTPOJIBHOM
pabote
HWroro no pazneny 0,6
3. TokOBBIE 3aIUTHI
CamocTosTenpHoe
u3yueHue y4eOHOH
3.1 MakcumanbHasi TOKOBas Y M
JUTEPATYPEI,
3amuTa. Beibop mapameTpos
DaGATLIBAHIS KOHCIIEKTa 3amura
P ’ 421 0,5 JICKIINH; nabopatropHoi I1K-5.3
YYBCTBUTCIIBHOCTD,
HOJTOTOBKA K paboTh
CENIeKTUBHOCTH,
3aIuTe
pe3epBUPOBAHIE, CXEMBI .
71a00paTOpHOI
paboThI
CamocTosaTenbHoe
n3ydeHue yaeOHon
3.2 ToxoBas oTceuKa. JUTEPaTypsbl,
OTceuka Ha JIMHHAX C KOHCIIEKTa 3anmra
JBYXCTOPOHHHM ITUTAHHEM. 411 0,2 JIEKLUI; 71a00paTOpHOI IK-5.3
OTceduka €  BBIICPKKOU MOJrOTOBKA K padoThHI
BPEMEHHU. 3aInTe
71a00paTOpHOI
paboTsI
CamocTosaTenbHoe
3.3 TokoBbIe HaIpaBIICHHBIC u3ydeHune yaeOHon
3aIUTHI: pelie HANpaBICHUS JIMTEPATyPHI,
MOIIHOCTH, TPUHIIUIT KOHCIIEKTa AynutopHas
JICHCTBUS 3aIUTBHl ¥ BBIOOP 0,2 JICKIINH; KOHTPOJIbHAS IK-5.3
TOKa cpabartbiBaHus, MOATOTOBKA K pabora Ne2
MepTBas 30Ha, 30Ha AyAUTOPHOH
KacKaJTHOTO JCHCTBUS KOHTPOJIBHON

pabote




3.4 3ammra OT 3aMBIKAHHI

CamocrosTensHoe
u3ydeHue yueOHon

JUTEPATypEI,
Ha 3eMII0 U OAHO(DA3HBIX
KOPOTKHUX 3aMBIKaHUS Komereta 3aura
p : 4/11 0,5 JICKIINH; nabopatopHoOn IK-5.3
CrnocoObl MOIy4eHUs TOKa
N MOJTOTOBKA K paboThI
HYyJIEeBOI
3aIuTe
MIOCJIeIOBATEIbHOCTH N
1abopaToOpHOI
paboThI
HUroro no pazaeny 12/41 14
4. JuddepeHuuanbHas 3amuTa
JIMHUR
CamocrosrenbHoe
u3ydeHue yueOHon
JUTEPATYPHI
4.1 IIpononbHas PaTyphbl,
JuddepeHranbHas 3auTa: Koneriexta Aynutopras
P N ) 0,2 JIEKIIHIA; KOHTPOJIbHAS I1K-5.3
OPUHIUI ~ JeHCTBHS, TOK
HOArOTOBKA K paboTa Ne2
HebaaHca, CXeMbl .
AyAUTOPHOMN
KOHTPOJIbHOM
pabote
CamocTrosTenbHoe
u3ydeHue yueOHon
JUTEPATYPHI
4.2 TlomepeuHass TOKOBas MU DaATYPEL,
KOHCIIEKTa AynuropHast
HarpaBJIeHHas N
dpbepeImaTbHas samuTa 0,2 JIEKIIHIA; KOHTPOJIbHAS I1K-5.3
°p HOATOTOBKA K pabota Ne2
JIMHUHA .
ayAUTOPHOMN
KOHTPOJIbHOM
pabote
Hroro no pasaeny 0,4
5. JIucTaHIMOHHAS 3alUTa JIMHAH
CamocTrosTenpHoe
u3ydeHue yueOHon
JIUTEPATYPEI,
5.1 TpuHuun pedcTBus u KOHCIIEKTa AynuropHas
obecrieyeHne CeNeKTHBHOCTH 0,2 JIeKLUIA; KOHTPOJIbHAS IK-5.3
JUCTAHIIMOHHOW 3aIllUThI HOJTOTOBKA K pabota Ne2
ayAUTOPHOMI
KOHTPOJIbHOM
pabore
CamocTosTenbHOe
u3yueHue y4eOHOH
JIUTEPATYPHI,
52 XapakTepuUCTUKU KOHCIIEKTa AynuropHast
cpabaTbhIBaHUS pene 0,2 JIeKLHNH; KOHTPOJIbHAS ITK-5.3
COIIPOTHUBIICHUS MOJTOTOBKA K pabota Ne2
ayAUTOPHOMI
KOHTPOJIbHOM
pabore
Uroro no pazaeny 0,4

6. BrIcokouacToTHas  3amuTa

JIMHAKN




6.1 HampapnenHasi 3aiura ¢
BY-6noxupoBkoit

0,2

CamocrosTensHoe
u3ydeHue yueOHon
JUTEPATypEI,
KOHCIIEKTa
JICKIINH;
MOJTOTOBKA K
ayIUTOPHOU
KOHTPOJIBHOH
pabote

AynutopHas
KOHTDOJIbHAsI
paborta Ne2

IK-5.3

6.2 QDunbTpoBas
HampaBleHHAsl 3alluTa ¢
BU-6moxupoBkoit

0,5

0,2

CamocrosTensHoe
u3ydeHue yueOHon
JUTEPATypEI,
KOHCIIEKTa
JICKIINH;
MOJrOTOBKA K
ayIUTOPHOU
KOHTPOJIBHOMN
pabote

AynutopHas
KOHTDOJIbHAsI
paborta Ne2

IK-5.3

6.3
JuddepenuunansHo-dazuas
BBICOKOYACTOTHAS 3AIHTA

0,2

CamocTosTenbHOe
M3ydeHne yueOHon
JUTEPaTypHl,
KOHCIIEKTa
JIEKIIUH;
MIOJITOTOBKA K
ayJUTOPHOMU
KOHTPOJIBHOM
pabote

AynutopHast
KOHTPOJIbHAS
pabota Ne2

IK-5.3

Wroro no pazneny

2,5

0,6

7. 3armura
TpaHchOopMaToOpoB

CHIIOBBIX

7.1 [ToBpexxaenus i
HEHOPMAaJIbHBIC PEKUMBI
paboThl CHJIOBBIX
TpaHchopMaTopoB

0,5

/11

0,5

CaMmocrosTensHoe
M3y4eHre yueOHOH
JUTEPATYPBI,
KOHCIIEKTa
JICKITUI;
MOJrOTOBKA K
3aIuTe
71a00paTOpHOI
paboThI

3amura
nmabopaTopHOit
paboThI

IK-5.3

7.2 JuddepennmansHas
3ammTa  TpaHcdopmaropa:
TOK  HebamaHca,  BbIOOp
napaMeTpoB cpadaTbIBaHUS,
CXEMBI

0,5

CaMmocrosTensHoe
u3ydeHue y4eOHOH
JUTEPATYPHI,
KOHCIIEKTa
JICKIIWH;
MIOJITOTOBKA K
3alIuTe
naGopaTtopHOH
paboTHI

3amura
71a00paTOpHOI
paboThl

IK-5.3

7.3 3ammra OT BHEIIHHX
KOPOTKHX 3aMbIKaHHUI

0,5

0,2

CaMocrosTensHoe
u3ydeHue y4eOHOH
JUTEPATYPHI,
KOHCIIEKTa
JICKIINH;
MIOJITOTOBKA K
ayIUTOPHOM
KOHTPOJIBHOM
pabote

AynutopHas
KOHTDOJIbHAs
pabota Ne3

IK-5.3




CamocrosTensHoe
u3ydeHue yueOHon

JUTEPATypEI,
KOHCIIEKTa AynutopHas
7.4 3amuTa oT neperpy3ku 0,5 0,2 JICKIINH; KOHTPOJIbHAS IK-5.3
HOATOTOBKA K pabora Ne3
ayIUTOPHOU
KOHTPOJIBHOH
pabote
CamocrosTensHoe
u3ydeHue yueOHon
JUTEPATypEI,
KOHCIIEKTa AynutopHas
7.5 T"a3oBas 3amura 0,5 0,2 JICKIIHIA; KOHTPOJIbHAS I1K-5.3
MOJrOTOBKA K pabora Ne3
ayIUTOPHOU
KOHTPOJIBHOMN
pabote
Wroro no pazapery 4 2/11 1,6
8. 3amuTa 3nMeKTpoIBUTATENCH
CamocrosTensHoe
u3ydyeHue yueOHon
8.1 IoBpexaeHus u JUTEPATYPHI,
HEHOpPMaJIbHbIC PEKUMBI KOHCTIEKTa AyautopHast
paboOThl 3JIEKTPOBUTATEIICH. 0,5 0,2 JICKIINH; KOHTPOJIbHAS I1K-5.3
TpeGoBanus K  3amure HOATOTOBKA K pabota Ne3
BHTATEICH ayAUTOPHOMN
KOHTPOJIbHOM
pabote
CamocTosTenpHoe
8.2 3amuTa u3ydeHue yueOHoun
JNEKTPOABUTATENCH JUTEPATYPEI,
HanpspkeHueM Bbime 1 kB: KOHCIIEKTa AynuropHas
or Mmexaydazueix K3, or 1,5 0,2 JICKIINH; KOHTPOJIbHAS I1K-5.3
3aMBIKaHUSI OJHON (ha3pl Ha HOJTOTOBKA K pabota Ne3
3eMIII0, OT TIEPerpy3kd u AyAUTOPHOMN
TOHMKCHHUS HAIPSIKCHUSA KOHTpOJ'IbHOf/’I
pabote
CamocTosaTenbHoe
u3yyeHue y4eOHOH
JIMTEPATyPHI,
8.3 3anuThl KOHCITEKTa AynutopHas
3JIEKTPOABUTATENICH 0,5 0,2 JICKIIHIA; KOHTPOJIbHAS I1K-5.3
HanpspkeHuem 10 1 kB HOATOTOBKA K pabota Ne3
ayJJUTOPHOMU
KOHTPOJIbHOM
pabore
Wroro no pazneny 2,5 0,6
9. 3amura reHepaTopoB
CamocrosTensHoe
u3yucHHe y4eOHOH
9.1 IMoBpexnenus u JIHTCPATYPEL,
HEHOPMAaJIbHBIC PEKUMBI 0 KOHCHeE?a AyauTopHaz
paboTHI FeHEpaTOpOB. 5 0,2 JIEKIHH; KOHTPOJIbHAS IT1K-5.3
TpeGosanus K ux saure TIO/IrOTOBKA K pabota Ne4
ayJAUTOPHOMN
KOHTPOJBHOH

pabote




CaMoCTOSITEIbHOE

9.2 3aImuTsl 00MOTKH u3ydeHue yueOHon
cTaTtopa: OT MeXay(hasHbIX JUTEPATypEI,
K3, or 3amblkaHuid Mexay KOHCIIEKTa AynuropHas
BUTKAaMH OJHOW (a3bl, OT 1 0,2 JICKIINH; KOHTPOJIbHAS IK-5.3
3aMBIKaHUSI Ha KOPIYC, OT MOJIrOTOBKA K pabora Ne4
Meperpy3kd NpH BHEMIHUX AyAUTOPHOH
K3 KOHTPOJIbHOI
pabote
CamocrosTensHoe
u3ydeHue yueOHon
JUTEPATyPHI
9.3 3ammra poropa: oOT PaATYPHL,
3aMBIKaHUSI Ha KOPIIyC BO Komereita AyuTopHas
N 0,5 0,2 JICKIINH; KOHTPOJIbHAS I1K-5.3
BTOpOU TOUKE, or
HOArOTOBKA K pabota Ne4
neperpys3Kku .
AyAUTOPHOMN
KOHTPOJIBHOMN
pabote
HWroro no pazneny 2 0,6
10. 3amura cOOpHBIX HIMH
CamocrosTensHoe
u3ydyeHue yueOHon
JIUTEPATYPEI,
KOHCIIEKTa AyautopHast
10.1 npdepeHunambHas N
Audppeper 7 2 0,2 JIEKIIHIA; KOHTPOJIbHAS I1K-5.3
3aIUTa IIHH
HOATOTOBKA K pabota Ne4
ayAUTOPHOMN
KOHTPOJIbHOM
pabote
HWroro no pazaeny 2 0,2
11. 3ammra BJIEKTPOYCTAHOBOK
HHU3KOTO HANPSDKEHUS
CamocTrosTenpHoe
u3ydeHue yueOHon
JUTEPATYPHI
111 3ammra pPatyphbl,
KOHCIIEKTa AynuropHas
AJIEKTPOYCTAHOBOK HHU3KOTO .
1 0,2 JIEKIIMIA; KOHTPOJIbHAS I1K-5.3
HaIpsHKEHHS
HOATOTOBKA K pabota Ne4
MPEJOXPAHUTEISMH N
ayAUTOPHOMN
KOHTPOJIbHOM
pabore
7
CamocTosTenbHOe
u3yueHue y4eOHOH
11.2 3amura Y M
JIUTEPATYPBI,
3JIEKTPOYCTAHOBOK ~ HHU3KOTO
KOHCIIEKTa AynuTtopHas
HaIpsHKEHHS N
1 0,2 JIEKIINIA; KOHTPOJIbHAS I1K-5.3
ABTOMaTHYECKUMHU
HOATOTOBKA K pabota Ne4
BO3IYIITHBIMH N
ayAUTOPHOMN
BBIKJTFOYATEIISIMH .
KOHTPOJIbHOM
pabore
Wroro no pazneny 2 0,4
12. ABTOMaTHKA

QJICKTPOOHEPI€THYCCKUX CUCTEM




CamocrosTensHoe
u3ydeHue yueOHon

JUTEPATypEI,
12.1 ABTOMAaTHYECKOE KOHCIIEKTa Samura
MOBTOPHOE BKITIOUCHUE 0,5 2 0,5 JICKIINH; nabopatopHoOn IK-5.3
(AIIB) TIOATOTOBKA K paboThI
3aIuTe
1abopaToOpHOI
paboThI
CamocrosTensHoe
u3ydeHue yueOHon
JUTEPATypEI,
12.2 ABTOMAaTHYECKOE KOHCIIEKTa Samura
BKITIOUCHUE pEe3epBHOTO 1 2/11 0,5 JICKIINH; nabopaTtopHoOn IK-5.3
nutanus (ABP) MOJTOTOBKA K paboTsl
3aIuTe
1a00paTOpHOI
paboThI
CamocTosTenbHOe
M3ydeHne yueOHon
12.3 ABTOMaTHYECKas JUTEPATYPBI,
gacToTHasi pasrpy3ka (AYP) KOHCIIEKTa AynutopHast
i 4acTOTHOE 0,5 0,2 JIEKIIHH; KOHTPOJIbHAS I1K-5.3
aBTOMAaTHYECKOE TIOBTOPHOE TIOATOTOBKA K pabota Ne4
Brmouenue (YAIIB) ayJUTOPHOMU
KOHTPOJIBHOM
pabote
Wroro no pazneny 2 4/11 1,2
Hroro 3a cemectp 36 | 18/6U1 14,2 JK3aMeH
13. BrimonHeHWe W 3aIuTa
KYpCOBOTO MPOEKTA
CaMocCToATenbHOE
M3y4eHHe yueOHOH
13.1 Bei6op obbeMa [ITCPATYPEL,
peneitHoi 3aIUThI u CHPABOHHOU I:I Kypcosoii npoexr.
4 HOPMAaTUBHOMN IK-3.3
aBTOMAaTHUKHA B COOTBETCTBUHU ) Paznen Nel
¢ TpeboBarmsamu [1YD JMTCEPATYPEL,
BBITTOJTHEHUE
KYpCOBOTO
MpPOEKTa
CaMmocrosTensHoe
u3ydeHue y4eOHOH
JUTEPATYPHI,
CHPABOHHON I:I KypcoBoit poexr.
13.2 Pacuer TokoB K3 4 HOpMaTUBHOU [K-5.3
Paznmen No2
JIATEPaTypHI;
BBITTOJTHECHUE
KYpCOBOTO
MpPOEKTa
CamocTosTenbHOe
u3yueHue y4eOHOH
13.3 Pacuer ycTaBOK 3aIuT faTepaTypEL,
CHJIOBOTO  TpaHchopmaTopa CTIDABORHOM Kypcosoii npoexr.
6 HOpPMAaTHUBHOH ITK-5.3
Ha Oaze Paznen Ne3
JUTEPaTypBHl;
JNEKTPOMEXAHUUECKHX peie
BBIIIOJIHEHHE
KypCOBOTO

IIpOEKTa




13.4 PacueT ycTaBOK 3aIllUT
CEKIIMOHHOTO BEIKIIIOYATES
Ha Oase
AIIEKTPOMEXaHUYECKUX pelie

CamocrosrenbHoe
u3ydeHue yueOHon
JNTEPATypEL,
CIPaBOYHOM H
HOPMAaTHUBHOM
JIUTEpaTypBhl;
BBITIOJTHEHUE
KypCOBOIO
IpOeKTa

KypcoBoit mpoexr.
Paznmen Nod

IK-5.3

13.5 Pacuer ycTaBOK 3aIllUT
npucoefnHeHuss Ha  Oase
MHKPOIIPOILIECCOPHOTO peJie

4211

6,5

CamocrosrenbHOe
u3ydeHue yueOHon
JNTEPATYPEL,
CIPaBOYHOH H
HOPMAaTHUBHOM
JIUTEpaTypBhl;
BBITIOJTHEHUE
KypCOBOTO
IpOeKTa

KypcoBoit mpoexr.
Pa3znen Ne5

IK-5.3

13.6 Pacuer YCTaBOK
apromarukn (APHT, AIIB,
ABP, AYP, ycrpoiicTBO
ABTOMAaTHIECKOTO
BKitoueHus KY)

CamocTosTenbHOe
M3ydeHne yueOHon
JUTEPATYPHI,
CIIPaBOYHON U
HOpMaTUBHOH
JUTEPaTypBHI;
BBITTOJTHEHUE
KypCOBOTO
MPOEKTa

KypcoBoit mpoexr.
Paznmen Ne6

IK-5.3

13.7 Cxembl  peneitHO#
3alUTHl 1 aBTOMATHKU

421

10

CamocTosTenbHOe
M3y4eHHe yueOHOH
JUTEPATYPHI,
CIIPAaBOYHOM U
HOpMaTUBHOM
JIUTEPaTypBHI;
BBITTOJTHEHUE
KypCOBOTO
MPOEKTa

KypcoBoit mpoexr.
I'paduueckas
4acTh

IK-3.1

13.8  3ammura
TPOEKTa

KypCOBOTO

4/41

10

CamocrosTensHoe
u3ydeHue yueOHon
JUTEPATYPHI,
CIIPaBOYHON U
HOPMAaTHUBHOM
JIUTEPATYpBI;
MIOJITOTOBKA K
3alUTe KypcOBOTO
MIpOeKTa

KypcoBoii mpoekt

MK-3.1,
IK-3.3,
IK-5.3

Wroro no pazneny

22/81

48,5

Uroro 3a cemectp

22/81

48,5

KIT

14. Dx3amen

14.1 Dx3amen

5,6

CamocTosaTensHoe
u3ydyeHue yueOHoU
JIUTEPATYPBHI;
KOHCIIEKTa
JICKIINH;
MOJIOTOBKA K
JK3aMEHY

DK3aMeH

IK-3.3,
ITK-5.3

HWroro no pazaery

5,6

Uroro 3a cemectp

36

18/61

14,2

OK3aMCH




HTtoro no aucumiuinHe

36

18/61

22/81

62,7

9K3aMEH, KypCOBOM
MIPOEKT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BUJOB Y4eOHOHl paboThl B  KauecTBe
0o0pa30oBaTeNbHbIX TEXHOJIOTMH B IMpenojaBaHUM IUCUUIUIMHBL «PeneiiHas 3amura u
aBTOMAaTHU3alUsl  AJEKTPOIHEPreTUUECKUX  CUCTEM»  HCHOJB3YIOTCS  TPaJAMIMOHHAs U
MOJYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTMH.

[lepenaya HEOOXOOUMBIX TEOPETUYECKHMX 3HAHUNW U (OPMUPOBAHHE OCHOBHBIX
MPEACTAaBICHUN 10 Kypcy «PeneiiHas 3amura W aBTOMATHU3aLMS JJIEKTPOIHEPTETUUECKHUX
CUCTEM» IMPOUCXOJIUT C UCIIOIH30BAaHHEM MYJIbTUMEIUHNHOTO 000PYIOBAHHUS.

Jlekuuy TPOXOASAT B TpamuuoHHOW ¢(opme, B ¢dopme IeKUUil-KOHCYIbTAlUH |
npoOiieMHbIX JeKuuid. Teopernueckuid marepualn Ha MPOOJEMHBIX JIEKLIUAX —SBISETCS
pe3yabTaTOM YCBOEHHS TMOJY4Y€HHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIpOCA M TIOHMCKA IIyTe ero pemeHus. B xoxe mnpoBeneHUs JIEKIUOHHBIX 3aHATHI
IIPEAYCMaTpPUBACTCS:

1) wucmonb30BaHHWE BJIEKTPOHHOTO JIEMOHCTPAIMOHHOTO MaTepHaga [0 TeMam,
TPeOYIOIMM HMJUTFOCTPAIIUU  pa0OThl  CHEIUAIM3UPOBAHHOTO MPOrPAMMHOTO OOECTICUeHUs,
CJIOKHBIX CTPYKTYPHBIX CX€M U O0JIBIIOro 00beMa rpaduuecKkoro MaTepuarna;

2) UCIIOJIb30BAHUE HJICKTPOHHBIX YUCOHUKOB 110 OTACIBHBIM TEMaM 3aHSTHIA;

3) aKTUBHBIC W MHTEPAKTHBHbBIC (OPMBI OOYyUCHHS: BapUATHUBHBINA OMPOC, TUCKYCCHUH,
YCTHBIN ONIPOC U T.J.

Ha npaktrueckux v 1abopaToOpHBIX 3aHATUAX UCIIONb3YETCsS KOMaHAHAs paboTa.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCs
[TpencraBneno B mpuiaoxeHun 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecTeueHrue TUCIUITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Peneiinas 3ammra 3J1€KTPOIHEPTeTHUECKUX CUCTEM : yuel. mocodue / M.B. Annpees,
H.IO. Pyb6an, A.A. CyBopoB [u ap.] ; Tomckuii MOIUTEXHUYECKUH YHHUBEPCUTET. - TOMCK :
N3n-Bo Tomckoro noaurexHuyeckoro ynusepeutera, 2018. - 167 c. - ISBN 978-5-4387-0796-7.
- Tekcr : anexTponnsiit. - URL: https://znanium.com/catalog/product/1043860 (xata oOpatieHus:
29.09.2020). — Pexum pocTyma: mo moAmIcKe.

2. EpmoB, A. M. PerneiiHas 3amuTa B CHCTEMaX JJICKTPOCHAOKEHUS HAMPSKCHUEM
0,38-110 kB : yuebHO€ mocodue i npakTHueckux pacuetos / A. M. Epmos. - 2-e u3za., nepepad.
- Mockga ; Bonorna : Uadpa-Umkenepus, 2020. - 608 c. - ISBN 978-5-9729-0511-9. - Tekcr :
anekTponHbii. - URL: https://znanium.com/catalog/product/1168545 (nmara oOparueHus:
29.09.2020). — Pexxum JOCTyMA: IO TIOAIUCKE.

3. AradonoB, A. MW. CoBpemeHHas peieiHas 3allUTa M  aBTOMATHKa
AIIEKTPOIHEPTETUYECKUX CUCTEM : yueOHoe nocobue / A. U. Aradonos, T. FO. bpocTtuiosa, H. b.
JI>xa3oBckuil. - 2-e u31., nepepad. u Aoi. - Mocksa ; Bonorna : Uadpa-Unxkenepus, 2020. - 300
c. - ISBN 978-5-9729-0505-8. -  Tekct :  DNEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1168586 (mara oOpamenus: 29.09.2020). — Pexum
JIOCTYTIA: TIO TIOITHCKE.

4. Opuapenko H.M., ABToMaTHKa SHEProcUcTeM : yueOHHUK /71 By30B / OBuapenko H.U. -
M. : U3patensckuii mom MOU, 2017. - ISBN 978-5-383-01117-1 - Tekcr : anextpoHHbIi // DBC
"KoHCynbpTaHT cTyaeHTa" [caliT]. - URL
https://www.studentlibrary. ru/book/ISBN9785383011171 html (mara o6pamenus: 29.09.2020). -
Pexxum noctyma : 1o noamnucke.

0) lonoJiHMTE IbHAA JIATEpaTypa:


https://znanium.com/catalog/product/1043860
https://znanium.com/catalog/product/1168545
https://znanium.com/catalog/product/1168586
https://www.studentlibrary.ru/book/ISBN9785383011171.html

1. AxkumoB E.I'., Boibop u mpuMeHeHHE HHU3KOBOJBTHBIX JJICKTPUUYECKUX allapaToB
pacnpenenenus, yrpasieHus U aBtToMatuku / Akumos E.I'., Kopo6kos FO.C. - M. : U3narenbckuit
nom MDU, 2019. - ISBN 978-5-383-01342-7 - Tekcr : snextponssiii / IbC "Koncynprant
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383013427.html (mara
obpamenus: 29.09.2020). - Pexxum noctyna : 0 HOAIMKUCKE.

2. Perneiinas 3ammra ¥ aBTOMATHKA MOHM3UTENBHBIX IMOJCTAHLUUNA MPOMBIIIIEHHOTO
npeanpustus : yaueoHoe nocodbue / B. A. Urymenmies, B. K. Oneitnuxos, H. T. ITarmmn, E. A.
[TanoBa ; MI'TY. - Marnutoropck, 2014. - 103 c. : wun., rpad., cxemsl, Tadbm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=725.pdf&show=dcatalogues/1/11131
70/725.pdf&view=true (mara oopamenus: 25.09.2020). - MakpooOBEKT. - TEKCT : 3JIEKTPOHHBIH. -
ISBN 978-5-9967-0439-2. - ImeeTcst medaTHBIN aHAJIOT.

3. XypHan  «DIEKTpPOTEXHUYECKHE CHUCTEMbI W  KOoMIUIekch». -  URL:
http://esik.magtu.ru/ru/ (nata oopamienus: 01.10.2020). - Pexxum nocTyma: cBOOOIHBI.

4. KproukoB I.II., KopoTkue 3aMbIkaHus U BBIOOP 3JEKTPOOOOPYIOBaHUS @ ydyeOHOE
nocooue mus By3oB / KproukoB W.II. - M. : Uzpmarembckmit mom MOU, 2017. - ISBN
978-5-383-01191-1 - Tekcr : snexrponnslii / DBC "Koncynbrant crygenta" : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011911.html (nata obpamenus: 29.09.2020). -
Pexwum noctyna : mo nojmucke.

5. [HpsxoB A.®., MukponpoueccopHas aBTOMaTHKa M peieiiHas  3amura
AIEKTPOIHEPTeTUUECKUX CUCTEM : yueb. mocobue ams By30B / [IpsikoB A.®. - M. : 3naTenbckuii
nom MDU, 2017. - ISBN 978-5-383-01161-4 - Tekcr : snexrponnsiii / IBC "Koncynprant
cryaenta : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011614.html (mara
obpamienus: 29.09.2020). - Pesxum ocTyna : 1Mo MOAMKUCKE.

B) MeTtoguyeckue ykazanus:

1. IMarmmu, H.T. MoaenupoBanue MaKCUMaIbHOM TOKOBOW 3alllUTHl JIMHUH
AJIEKTpONepeaaud C OTPaHUYEHHO-3aBUCUMOW BBIIEPKKOW BpPEMEHM Ha J1abopaTopHOM
kommiekce  «P3MA B cucTeMax — 3JEKTpOCHaOXeHMs Ha  OCHOBE  BHPTYAJIbHBIX
CBOOOJAHO-TIPOrPaMMHUPYEMBIX KOHTPOJUIEPOB» : METOJIMYECKHE YKa3aHMs K JiabopaTOpHOU
pabote o aucuumuinHe «PeneliHas 3amUTa 1 aBTOMATU3ALUS AIEKTPOIHEPTETHUECKUX CHCTEM»
Uit ooyvaromuxcst HanpaiaeHus: 13.03.02 «OnekTposHepreTuka 1 31eKTPOTEXHUKA», MPOPUIIb
«QnexrpocHabdxenue» / H.T. [Tatuun, E.A. I1anoBa. — Marauroropck: 1M3a-8o Marautoropck.
roc. Tex. yu-ta uM. I'.I. HocoBa, 2016. — 12 c. — Tekcr : HenocpeacTBEHHbII

2. IMatmme, H.T. MccnenoBanne yCTpONCTB aBTOMAaTUKH B CHJIOBBIX JJIEKTPUYECKHX
ceTsax Ha n1abopaTopHOM KOMILIEKCE «P3uA Ha OCHOBE BUPTYaJIbHBIX
CBOOOTHO-TIPOTPAMMHUPYEMBIX KOHTPOJUIEPOB» : METOJUYECKHE YKa3aHUS K MPOBEACHUIO
71a00paTOpHBIX PabOTHl MO AUCHMILIMHE «YTpaBlIeHUE, 3alllUTa U aBTOMAaTH3aIUsl MUTAIOIUX U
pacnpenenuTeNbHbIX CeTel» Ui CTyAeHTOB HampasieHus 13.04.02 DOnekTtposHepretuka u
aneKTpoTexHuka, mpodumis InekrpocHadxkenne / H.T. IlaTtmmn, E.A. [TanoBa. -Marautoropck:
W3n-Bo Marnutoropck. roc. tex. yH-ta um. .M. Hocoma, 2016. — 16 c. — Tekcr :
HEIOCPEICTBEHHBIM.

3. Iarmmu, H.T. Ucneitanus mauddepenunansHoro pene toka tuma J3T-11 Ha
naboparopHom cteHae «Peneitnas 3amura P3-CK» ¢ npuMeHeHneM nmporpaMMHO-TEXHUYECKOTO
komriekca Delta Profi : merton. ykazanus k 1abopaTOpHOMY HpPAaKTHKyMy MO JAMCLUIUIMHE
«Penelinas 3amumTa W aBTOMAaTH3alUs AJIEKTPOIHEPTETUUYECKUX CHCTEM» JJIsl CTYIEHTOB BCEX
dopm oOyuenust HampasieHus 13.03.02 «DnexTposHepreTHka M 3JIEKTPOTEXHHUKA», MPOPHUIIL
«9nexrpocHadkenue» / H.T. [Tarmun, E.A. [lanoBa. — Maraurtoropck: U3a-so Marauroropck.
roc. TexH. yH-Ta uM. I'.11. HocoBa, 2017.- 13 c. — TekcT : HenmocpeCTBEHHbIH.


https://www.studentlibrary.ru/book/ISBN9785383013427.html
https://magtu.informsystema.ru/uploader/fileUpload?name=725.pdf&show=dcatalogues/1/1113170/725.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=725.pdf&show=dcatalogues/1/1113170/725.pdf&view=true
http://esik.magtu.ru/ru/
https://www.studentlibrary.ru/book/ISBN9785383011911.html
https://www.studentlibrary.ru/book/ISBN9785383011614.html

4. TIlatrumu, H.T. MHcciaenoBanne MakKCUMaJbHOM TOKOBOM  3alUTHI  JIMHAM
JJIEKTpoNepeaud C MYCKOM [0 HaIpshKeHHIO Ha JiabopaTopHoM cTeHne «PeneitHas 3amura
P3-CK» ¢ mpuMeHeHrneM nporpaMMHO-TeXHHUECKOTo koMriekca Delta Profi : meron. yka3anus x
poBeJeHUIO JabopaTtopHoil paboTsl Mo aucuuiUinHe «PeneifHas 3ammra U aBTOMaTH3aLUs
AIIEKTPOIHEPTETUUECKUX CUCTEM» JUIS CTYIEHTOB BceX (opMm oOydenus Hampasienus 13.03.02
«INEKTPOIHEPIETHKA U IEKTPOTEXHHUKA», Mpoduib «nekrpocHadxkenuney/ H.T. [Tarmun, E.A.
[TanoBa. — Maraurtoropck: M3a-Bo Marautoropck. roc. Texs. yo-ta um. I'.1. Hocosa, 2018. — 10
c. — TekcT : HenmocpeACTBEHHBI.

5. Harmmn, H.T. McnpiTanus pene cCOnpoTHBIICHHUS Ha 1abopatopHoM cTeH e «PeneiiHast
sammra P3-CK» ¢ mnpuMeHeHHEM MpOrpaMMHO-TEXHHYEeCKOro Komiuiekca Del-ta Profi
Metoanueckue ykazaHHus K JJAOOpaTOPHOMY HPAaKTUKyMY IO JucuuIuinHe «PeneiiHas 3ammra u
aBTOMATHU3alMs dBJICKTPOIHEPreTUUECKUX CHUCTEM» i CTYIEHTOB Bcex ¢opM oO0ydeHUs
HaIpaBJICHUS 13.03.02 «ONeKTpOIHEPreTUKa u INEKTPOTEXHUKAY, npop b
«Onexkrpocuadxkenue» / H.T. Ilarmun, E.A. IlanoBa. — Marautoropck: M3a-Bo Maruutoropck.
roc. TexH. yH-Ta uM. I'.11. HocoBa, 2017.- 12 c. — TekcT : HerocpeCTBEHHbIH.

6. Ilatmmn, H.T. MccnenoBanne TOKOBBIX 3aIUT B CUJIOBBIX 3JIEKTPUUYECKUX CETAX HA
naboparopHoM KoMIiekce «P31A Ha OCHOBE BUPTYaJIbHBIX IPOrPAMMHUPYEMbBIX KOHTPOJJIEPOB :
METOJIMYECKHE yKa3aHUsl K MPOBEJICHUIO JIa0OPaTOPHBIX pabOT MO AUCUUIUIMHE «YIIpaBlieHUE,
3allMTa ¥ aBTOMaTHU3alMs MUTAIOLUX U PACHpPENEIUTENbHBIX CETel» ISl MAaruCTPaHTOB I10
HaIpaBJICHUIO 140400.68 DIIEKTPO-2HEPTEeTUKA u 3JIEKTPOTEXHUKA, npo¢ b
OnexTpocHabxkeHne. — Marautoropck: W3n-Bo Marauroropck. roc. TexH. yH-Ta um. [.J.
Hocoa, 2015. — 16 ¢. — TekcT : HENOCpeACTBEHHBIN.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpamMmmHoe oGecrieyeHue

Haumenosanwue 10 Ne norosopa Cpoxk neiicTBHS TUIEH3UH

Calculate Linux BO0OOIHO pacnpocTtpansemoe [10 0 YH

Desktop Xfce CBOOOIHO pacIpoCTpaHsIeMOe €CCPOYHO

MS Office 2007 | 135 o1 17.09.2007 GecCpOTHO

Professional

Linux Calculate  |cBoGoaHO pactipoctpansemoe [1O OeccpouHo

Autodesk AutoCad

Electrical 2011 K-526-11 01 22.11.2011 6eccpodHo

Master Suite

ACKOH Komnac

3D 516 J-261-17 ot 16.03.2017 6eccpodHo

FAR Manager cB00OOaHO pacrpocTpansemoe 110 OECCPOUHO
IIpogdeccnonasibubie 0a3bl JAHHBIX H HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca Ccolaka
Hamuonanbuasa nH(OPMAIMOHHO-aHATUTHIECKAs URL:
cuctema — Poccuiickuii MHIIEKC HAy4HOTO IIUTUPOBAHUS i

https://elibrary.ru/project risc.asp

(PHHII)

ITouckosas cucrema Akagemust Google (Google Scholar) [URL.: https://scholar.google.ru/



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MatepuanbHO-TeXHUYECKOe 00ecreueHre TUCIUIUIMHBI BKITIOYAET:

1. VYuebGHble ayauTOpUM [UIsI TMPOBEACHUS 3aHATHM  JIEKUMOHHOIO THUMA -
MYJIbTUMEANIHBIE CPEACTBA XPAaHEHHUS, TIEPEIaud U MPEICTaBICHUS HH()OPMAIIHH.

1. VuebHuble ayquTOpuH [Js NPOBEACHUS MPAKTHUECKUX 3aHATUM, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJISI U IPOMEKYTOUHOM aTTECTALlUH - TOCKa,
MYJIBTUMEAUMHBIN TPOEKTOP, IKPaH.

3. ITlomemienuss Ui CaMOCTOATENBHOM paboThl O0y4aroImuXcs - MEepCOHANbHBIC
komibioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B 3JICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

4. TlomemeHnue uisi XpaHEHUS U MPOPHIAKTHYCCKOTO OOCITYy)KMBAaHUSA Y4eOHOTO
000pyIOBaHUS - CTEIUIAXKH, CeH(bI 1151 XpaHEHHUS Y4eOHOT0 000PYI0BAHHMS.

5. YuebOHble ayIUTOpUH 7S IPOBEICHUS TaOOPATOPHBIX padoT:

- aboparopus 3aekTpocHa0keHus (215) (;1aboparopHbie YCTAaHOBKH, W3MEPHUTEIBHBIC
npuOOpHI ISl BBITIOTHEHHSI JIa0OpATOPHBIX PabOT: YCTAaHOBKA JAJSl MPOBEPKU PEJICUHBIX 3allUT
V5052, ycranoBka i mpoBepkH penerHbix 3amuT Y5001, ycraHoBka s MPOBEPKHU
peJIeHBIX 3aIUT Y paH-2)

- MexdakynbTerckas 1adopaTopus MOJICIMPOBAHUS CUCTEM DIICKTPO-cHa0)eHus (217)
(maboparopubiii komiuieke «PeneiiHas 3amura u aBromatuka B COC» ans MOIEIMPOBAHUS
YCTPOMCTB peNeiHOM 3alllUThl U aBTOMATUKH Ha CBOOOJIHO - MIPOTrPaMMHUPYEMBIX KOHTPOJLIEPAX,
naboparopuslii crena «Peneitnas 3amuray P3-CK).



MPUJIO)KEHHUE 1
(o0s3aTenBHOE)

YueOHO-MeTOANYECKOE O0ecTIeYeHre CAMOCTOSITE/IbHOM Pad0Thl CTYIEHTOB

AyIuTOpHas caMOCTOATENIbHAs paboTa CTYJeHTOB Ha JIEKIIMOHHBIX, JJAOOPATOPHBIX U
NPAaKTUYECKHUX 3aHATHUAX BKIIIOYAET B ceOsi:

1) BBIIIOJIHEHHE KYPCOBOT'O MPOEKTA;

2) HamMCaHUE ayJUTOPHBIX KOHTPOJIBHBIX padoT.

BHaeaynuropHas camocrosiTenbHasi paboTa CTyI€HTOB BKIIIOYAET B ce0sl:

1) urenne u mpopaboTKa JEKIIMOHHOTO MaTepuaia U peKOMEHIOBAHHOW JIUTEPATYPHI;

2) caMOCTOSITENIbHOE BBIIIOJHEHUE OTJEIIBHBIX Pa3/ieioB KypCOBOIO MIPOEKTa;

3) HOArOTOBKY K YCTHBIM OIpOCaM, ayIUTOPHBIM KOHTPOJIbHBIM paboTam, 3aluTaM
71a00paTOPHBIX PabOT, 3alUTE KYpPCOBOIO IPOEKTA U K 3K3aMEHY.

Bonpocsl 1J151 3a1UTHI J1a00paTOPHBIX PadoT:

1. Kak obecnieunBaercs cenektuBHOCTE MT3?

2. Yro Takoe koddp¢unmeHt cxembl? Kak OH yuuThIBaeTcs mpH BbIOOpE TOKa
cpabatsiBanus MT3?

3. Kaxkas cxema MT3 npuMeHsieTcs B CeTH C H30JMPOBaHHOM HelTpanbio? [Touemy?

4. Tlouemy pnByxdasnas naByxpeneiiHas cxema MT3 He wucnosnb3yercs B CEeTH C
[J1yX03a3eMJIEHHOW HEUTpasbio?

5. Kak onenuBaercs yyBcTBUTENEHOCTE MT3?

6. B Kkakux ciydasix peKOMEHIYETCS HCIOJIb30BAaHHE TOKOBOM OTCEYKH ISl 3alIUTHI
JIDII?

7. Kak onpenensercs 30Ha J€HCTBUS TOKOBON OTCEUKH?

8. Kak BbiOupaeTcst Tok cpaOaTbIBaHUsI TOKOBOM OTCEUKH HA JIMHUM C JIBYXCTOPOHHUM
nuTaHuem?

9. Kak onpenensiercst TOK cpabaTbIBaHUs TOKOBOM OTCEUKH?

10. Kaxk ompenensiercsi TOK CpabaThIBaHUSI TOKOBOW OTCEYKH C BBIZICPKKON BpeMeHH?

11. IlpuHiun aeiicTBUS HECENEKTUBHOM CUTHAIN3ALIMU O 3aMBIKAHUAX HA 3€MITI0?

12. ®unbTp TOKOB HYJIEBOW IMOCIEIOBATEILHOCTH: CXeMa, TIPUHIIHIT JICHCTBUS, 00JIacTh
IPUMEHEHUA?

13. TpancdopmaTop TOka HYJIEBOW MOCIENIOBATEIBHOCTH: NMPHHIUI JACUCTBU, 00JIacTh
IPUMEHEHNA?

14. Kakum 00pa3oM MOKHO M3MEPUTH HAIPsDKEHUE HYJIEBOM IOCIIEIOBATEIBHOCTH Ha
pacnpenenuTeNbHOM yCTporcTBe?

15. [loueMy B ceTu ¢ M30JIMPOBAHHON HEHTpaAJbIO 3alllUTa OT 3aMbIKAHUN Ha 3EMIIIO
BBITOJIHAETCS C JEMCTBUEM Ha CUTHAJ, a HE Ha OTKIIOYeHHE?

16. Kakne moBpexaeHusT M1 HEHOPMAaJIbHBIE PEXKUMBI PA0OTHI XapaKTEPHBI TSI CHIIOBBIX
TpaHchopMaTopoB?

17. Ot xakux MOBpeXACHHI 3amuiaet qudepeHnuanbaas 3anmra Tpancpopmaropa?

18. 3 kakuxX COCTaBISIONIMX CKIAABIBAETCS TOK HebamaHca B auddepeHIrnanbHON
3alUTe CUIIOBOTrO TpaHcpopmaropa?

19. HazoBure criocoObl CHUXKEHHUs TOKa HebanaHnca?

20. Kak Bmmsier ucnonb3oBanue pene ¢ bHT Ha ompenenenme Toka cpabaThIBaHUS
TuddepeHIaIbHOM 3alUThl CUIIOBOTO TpaHchopmaTopa?

21. Haznauenue AIIB.

22. Knaccudukanus AIIB.

23. TlosicHuTe paboTy CXeMBI IMyCKOBBIX opraHoB ABP.

24. Kak obOecrieuuBaeTcsi pe3epBUpOBaHHE B dHEprocucreme?

25. B ceTsx kakoro kiacca Hanpspkenus ucnoibzyercs OAIIB? [Touemy?



3agaHus K KypcOBOMY IIPOEKTY:

Bormpocsl, noanexaiiyre pacCMOTPEHHUIO B KypCOBOM IIPOEKTE!

1. BriOpaTh 00beM pernelHO 3auIUThl 1 aBTOMAaTHKH B COOTBETCTBUU C TPEOOBAHUSIMHU
I1yo.

2. Paccumntars Toku K3 Ha Bcex mpuCOeTMHEHUSX.

3. Paccumrtath  ycTaBKM  3amUT  cWJIOBOro  TpaHcdopmaropa  Ha  0ase
IIEKTPOMEXAHUYECKHUX PEJIE.

4. PaccuumtaTh  yCTaBKM  3allUT  CEKIMOHHOTO  BBIKJIIOYaTedst Ha  0Oaze
IIEKTPOMEXAHUYECKHUX PEJIE.

5. Paccumrtath ycTaBKM  3allUT  NPUCOCIUHEHUS IO  3aJaHui0 Ha  0Oase
MHUKPOIIPOLIECCOPHOTO pEJIE.

6. Paccuurare ycraBku aBromatukun (APHT, AIIB, ABP, AYP, ycrpoiicTBO
aBTOMaTuyeckoro BkimodeHus KVY).

['padmyeckas yacTh IPOEKTA: HAUEPTUTH CXEMbI PETICHHON 3aIUTHI A KaXKI0T0
IPUCOEAUHEHUS.

HcxonHble naHHbIe (BapI/IaHT 1)
Upy.gn = 35 kB
Upy.un = 6 kB

Cxema PY BH - 3H
P/ BH

™
Quarp.max = 6,72 MBap
Quarp.min = 4,88 MBap

1C 2C

Priarpmin = 6,5 MBT
° I
HH

Yucio orxomsamux KJI — 8

63} @I @ Brikmrouarens Ha PY BH —

BI'T

6 Brikmouatens Ha PY HH —
BB/TEL

TAN TANB

Hunaa KJT—-250 m

@ Xemax = 2,02 Om
T Xemin = 2,53 OM
™ ST_HOM =16 MBA
Suarp = 11,2 MBA
73 ™ @— Prarpmax = 8,96 MBT
Ij 2

%
Jo
:



NcxonHbie nanHbie (BapHaHT 2)

Upy_BH =110 kB
Upy = 10 kB
Cxema PY BH - 3H

PHarp.min = 0,8 MBT
Qﬂarp.max = 3,35 MBap

QHarp.min = 0194 MBap
2C

Yucio orxomsamux KJI — 10

Q@ XC max = 5,29 OM
A1 " Xemin = 6,62 Om
T 14 Siiom = 6,3 MBA
Starp = 4,41 MBA
' 7 "8 o @4 Prarp.max = 2,87 MBt
N N

@ Ij @ Brixarouarens na PY BH — BOb

Briximrouarens Ha PY HH —
7 [ BBY-COII-D
TANI TAND AN

Mormnocts asurareis — 400
Bt

HpI/I 3alIUTe KYPCOBOTI0 MPOCKTA CTY/ICHTY HCO6XOI[I/IMO MOSICHUTDH NOPAAOK pacucTa
YCTAaBOK U IMPUHIUIT JIEHCTBHS 3aIIUT MPUCOCAUHCHN, 3aJaHHOTO ITPEIIOAaBaTCIICM.

AyIMTOpPHBIE KOHTPOJIbHBbIE Pa00ThI:

Bonpocwl k ayoumopHnoii konmponvhot pabome Nel

1. Kakue BHABI KOPOTKMX 3aMbIKAaHUH XapaKTEpHbl s CETed ¢ 3a3eMJIEHHOU
HenTpanblo? JlaliTe UX XapaKTepUCTHKY.

2. Kakne BHIBI KOPOTKMX 3aMBIKaHWH XapaKTEpHBI ISl CETeH C HM30JUPOBAHHOM
HelTpanblo? JlaliTe UX XapaKTEpUCTHKY.

3. Uro Takoe HEHOpPMaJbHBIE PEKUMBI Pa0OOTHI AnekTpoobopymoanus? Kakwue
HEHOPMAJIbHBIE PEKUMBI MOTYT BO3HHUKATh B 3JIEKTPOYCTAaHOBKAX?

4. Kaxk TpaHchopMUpYIOTCS TOKHU 32 TpaHCPOPMATOP CO CXEMON COEAMHEHHS] 0OMOTOK
Y/A-11 npu aByx($a3HOM KOPOTKOM 3aMbIKaHUU?

5. Kak tpanchopmMupyroTcs TOKH 3a TpaHCHOPMATOP CO CXEMON COEAMHEHUS] 0OMOTOK
Y/A-11 npu ogHO(pa3HOM KOPOTKOM 3aMBbIKaHUH?

6. Kakue TpebGoBaHMs PEIBIBISIOTCS K peneitHo 3ammre? J[aliTe nX XapaKTepUCTHKY.

7. Kak ocymecTBisiercs NpoBepka TpaHC(OpMATOpPOB TOKa I LENel peneiHoi
3aIIMATHI IO BTOPUYHOW Harpyske?

8. Kakwne cxeMbl BKITFOUEHHS H3MEPUTEIBHBIX TPAHC(HOPMATOPOB TOKA MCIIONB3YIOTCS B
peneitHolt 3ammre? Kakoit xo3dduimenT cxemsl oHM uMeroT? Uemy paBHBI TOKM B pejie Ipu
Pa3IMYHBIX BUJIaX KOPOTKHUX 3aMbIKaHUMN?

9. OxapakTepu3ylTe CXeMbl BKIIOYEHUS  H3MEPUTENBHBIX  TpaHCc(POpMaTopoB
HaIpsHKEHUs, UCTIOJIb3yEMbIE B PEIICHHON 3alUTe.

Bonpocwl k ayoumopnoii konmpoawvhot pabome No2

1. TlpunHumn neWcTBHs M BEKTOPHAs AHarpaMma pelie HarpaBieHUs MOITHOCTH.

2. HampaBneHHas MakcUMallbHasi TOKOBas 3alllUTa: MPUHIIMUI AEWCTBUS, JOCTOMHCTBA U
HEJIOCTATKHU.



3. IlpomonbHas nuddepeHnnanbHas 3alUTa JIMHUK: TPUHIUN JCWCTBUS, TOK
HeOanaHca, CXeMBI, JOCTOMHCTBA U HETOCTATKHU.

4. Tlonepeunas muddepeHranbHas 3aUTa JHHUN: TPUHIIKIT ACHCTBUS, TOCTOMHCTBA U
HEIOCTATKHU.

5. Pene conmpoTUBIEHUS: IPUHIUT ICHCTBUS, XapPaKTEPUCTUKH.

6. JlucTaHmWOHHAs 3alUTa JIMHUK SJIEKTpPONepeladd: MPUHIMI JCHCTBUA, CXEMa,
00eCIICUCHHE CCIICKTUBHOCTH.

7. Hanpasnennas 3amurta ¢ BU-010KupoBKO#: TPUHIUT AeHCTBUS, cxema BU-kaHaa.

8. Huddepenumansuo-dasznas 3ammra JIDII: mpuHIMn 1elicTBUS.

Bonpocul k ayoumopnoii koumponvhot pabome Ne3

1. Kakue noBpexieHust XapaKTepHbI AJIsl CHIIOBBIX TpaHchopMaTopoB?

2. CocraBnsione Toka HeOamaHca audQepeHnnarIbHOW — 3alUThl  CHUIIOBOTO
TpaHcopmaropa.

3. Cxewmsl quddepeHnanbHON 3aIIUThl CHIIOBOTO TpaHCchopMaTopa.

4. TazoBas 3amTa CUJIOBOrO TpaHchopmaropa: Ha3HauYeHUE, MPUHIMI JEHCTBUS
ra3zoBoro pele.

5. Juddepennmanbuas 3ammTa cuiaoBoro tpanchopmaropa ¢ pene J3T-11.

6. Kakme moBpexIeHHs W  HCHOPMAJIbHBIE  PEKUMBI  XapaKTEpHBI  JUIS
3eKTpOABUTATENCH?

7. Kakue BuABI 3alllUT HCIOJIB3YIOTCA Ha JBUTATEISX MOILIHOCTBIO 10 5 MBT ot
MexX1y(pa3HbIX KOPOTKUX 3aMBIKaHU, UX CXEMBbI U IPUHLIUI ACHCTBHUS.

8. Kakwue BHIBI 3aIIMT MCHOJB3YIOTCS HA JBUTATEISIX MOIIHOCTHIO cBhIe 5 MBT oT
MexX1y(pa3HbIX KOPOTKHUX 3aMBIKaHU, UX CXEMBbI U IPUHLIUI ACHCTBHUSL.

9. KakoBbl NpUYHMHBI TEpErpy3KH AIIEKTpoABHTaTeneii? B kakoMm ciydae 3ammra OT
NEPErpy3KH I0JKHA IeCTBOBATh HA CUTHAJI, @ B KAKOM Ha OTKJIFOYEHHE JABUTATENS OT CETH?

10. IpuHIMI ASWCTBUS 3aIIUTHI IBUTATENS OT IEPETPY3KH C HCIIOJIb30BAaHIEM TETIJIOBBIX
pene, 001acTh MPUMEHEHHUS TAKOU 3aIUTHI, €€ JOCTOMHCTBA U HEJOCTATKH.

11. Tlpunumn  AEHUCTBUS TOKOBOM 3alllMTHI JBUTATENsT OT TEPErpy3KH, 0O0JIacTh
IIPUMEHEHHUS TaKOH 3allUThI, €€ JOCTONHCTBA U HEIOCTATKH, CXEMBI.

12. Cxema v IPUHIUT ACWCTBUS 3aLIUTHI DJIEKTPOJABUTATENSI OT MOHKEHHS HATTPSKEHHUSL.

13. IlpuHimn JefcTBUS  3alMTHl  3JIEKTPOJBUTATENss OT OJHO(A3HBIX 3aMbIKAaHUN
0OMOTKH CTaTopa Ha 3eMJIIO.

Bonpocwl k ayoumopnoii konmpoavnou pabome Ne4

1. Kakue mOBpexJeHUS M HEHOPMalbHBIE PEXKUMBI XapPAKTEPHBI MJIS CHUHXPOHHBIX
reHepaTopoB?

2. Kakue TpeGoBaHUS PEIBSIBISIFOTCS K 3alIUTe CHHXPOHHBIX T€HEPATOPOB?

3. Kak Bmusier mpumenenue pene ¢ BHT Ha Tok HeOamanca B nud¢epeHIrambHOR
3amure? [louemy?

4. 3amuTa CHHXpOHHOTO TeHepaTopa OT MEeKAYy(}ha3HbIX KOPOTKUX 3aMbIKAHUN B OOMOTKE
CTaTopa: MPUHIIMIT AEUCTBHS, CIOCOOBI CHIKEHUS TOKa HebaaHca.

5. Cxembl auddepeHunaIbHON 3alIUThl CHUHXPOHHOTO T€HEepaTropa, HMX MPUHLUI
JENCTBUS, TOCTOMHCTBA U HEJJOCTATKH.

6. 3ammTa CHHXPOHHOTO TeHepaTropa OT 3aMBIKAHWH MEXKIy BUTKAMH OIHOW (ha3bl:
MIPUHIINII JEHCTBUS, CXeMa, OTpe/elIeHrne ToKa cpabaThIBaHUS.

7. 3ammTa CHHXPOHHBIX T€HEPaTOPOB OT 3aMbIKaHUII B OOMOTKHM CTaTOpa Ha KOPIYC C
ucnosp3oBanremM THII: cxema, npuHUMN 1€MCTBUS, JOCTOMHCTBA U HEIOCTATKHU.

8. 3ammTa CHHXPOHHBIX T'€HEPATOPOB OT 3aMbIKaHUI B OOMOTKHM CTaTopa Ha KOpIyc C
ucnoap3oBanneM THII ¢ moamarHMuMBaHWEM: cXeMa, MPUHIUIT JAEHUCTBHUSA, JOCTOMHCTBA U
HEJOCTATKHU.

9. 3amuTa CHHXPOHHBIX TEHEPATOPOB OT 3aMBIKAHUI B OOMOTKH CTaTOpa Ha KOPITYC C
UCIIONIb30BaHueM TpexTtpanchopmatopHoro ¢unbtpa u THII: cxema, mpuHIUMN ACHCTBUA,



JIOCTOMHCTBA M HEJI0CTATKHU, MEPTBas 30HA.
10. 3ammMra CMHXpPOHHBIX I'€HEPATOPOB OT MEPErpy3KU C MYCKOM IO HAIPSIKEHUIO:
CXEMBI, IPUHIUI JCHCTBUS, JOCTOMHCTBA U HEJJOCTATKHU.

11.  ®unbTpoBas 3alIUTa CHHXPOHHBIX T€HEPATOPOB OT MEPETPY3KH: CXEMBbI, IPUHIIHIT
JIEUCTBUSI, IOCTOMHCTBA M HETOCTATKH.
12.  3amwura poTopa CHHXPOHHOTO F€HEpaTopa OT 3aMbIKaHUS Ha 3EMITIO.

13.  Hasnauenwme ycrpoiicte8 AUP u YAIIB, ouepeHOCTh OTKITIOUEHHS.

14.  Ilpunnun nevictBus auddepeHnaabpHoi 3amuThl muH, ee pabora npu K3 Ha
NIMHAX ¥ MPU BHEITHUX K3.

15.  Kaxwue BUABI CXEM UCIOJIb3YIOTCS AJIS 3aIIUTHI COOPHBIX IIKUH U KaKue TPeOOBaHUS
K HUM IPEIBIBISIIOTCS?

16. Cxema monHOM muddepeHIHaTbHON 3alUThl I[IWH TOJCTAHIUA C JBYMS
CUCTEeMaMH COOPHBIX IIIUH C (PUKCUPOBAHHBIM PACIIPEICIICHUEM ITPUCOSAMHCHUN.

17. Henonnas nuddepeHnmanpHas 3ammra COOPHBIX IIMH: MPUHIUI JICHCTBUA,
cxema.

18.  3amwura cereii MIaBKUMHU MPEIOXPAHUTENSIMU, BBIOOP TOKA cpabaThIBaHMUS.

19.  3ammra cereil BO3AyIIHBIME aBTOMaTaMH, BEIOOp TTapaMeTpOB CpadaThIBAHHUS.

Bonpocsl /151 IpoBeeHUs IK3aMeHa

1. Pounb u Ha3HayeHue ycTpoiicTB P3UA B cucTremMax 37€KTPOCHA0KEHUS.

2.  TpeOoBaHus, mpeabsABIsIEMbIC K PENICHHON 3aIInTe.

3. PesepBupoBanue 3amuT. biakHee u ganbHee pe3epBUPOBaHHUE.

4.  Bunbl noBpexaeHUI B CETAX C 3a3€MJICHHON HeWTpasibio. BekTopHbIE AMarpaMMbl
TOKOB U HaIlpsDKEHUH.

5. Buael mnoBpexaeHud B CeTAX C M30JMPOBAHHON HeHTpanbio. BekTtopHbie
JarpaMMbl TOKOB M HAaIIPSKECHUH.

6. MakcumanibHasi TOKOBAsI 3aIUTa, BEIOOP IMapaMeTpoB cpabaThIBaHUSI.

7. YcTpoicTBO M MPUHIUN JEHCTBUS 3JIEKTPOMArHUTHBIX perie.

8.  YcTpoilcTBO M MPUHIUT JEHCTBUS MHIYKIIMOHHBIX peTIe.

9. Pene HampaBieHHMs MOIIHOCTH: MPUHLMUI IEHCTBUSA, BEKTOPHAs JAMarpamma, cxema
BKITIOYCHUSI.

10. Hasnauenue TpaHchOpMATOpOB TOKa, pexXUMbl paboTel.  [lorpemrHocTs
TpaHc(pOpMaTOpOB TOKaA.

11. Beibop TpanchopmaropoB Toka g ycrpoiictB P3uA. Kpusble mnpenenbHon
KPaTHOCTH.

12. TunoBble cXeMbl COETUHEHUS TPAHCPOPMATOPOB TOKA.

13. HasnaveHnue TpaHC(hHOPMATOPOB HANpPSDKEHHs. PeXUMBI pabOTHI, MOTPENTHOCTh
TpaHc(hOopMaTOPOB HANIPSHKEHUS.

14. TumnoBble cxeMbl COeTMHEHUS TPaHC(HOPMATOPOB HAPSIKEHUSI.

15. MT3: Ha3zHaueHue, BEIOOP MapaMeTpoB CpabaThIBaHUs, YyBCTBUTEIBHOCTb.

16. MT3 c GIIOKHMPOBKOIi 110 HATIPSHKEHHIO.

17. O6ecneuenue cenextTuBHocTH MT3.

18. Cxembr MT3 Ha TOCTOSTHHOM OTIEPAaTUBHOM TOKE.

19. ToxoBas orceuka, BEIOOp MapamMeTpoB CpabaThIBAHMUS.

20. TpexcTyneH4aras TOKOBas 3allUTa, BELIOOp TapaMeTpoB € cpadaThIBAHHUS.

21. Hampasnennas MT3: Ha3HaueHue, BHIOOP MapaMeTPOB cpabaTHIBAHHS.

22. 3amuTa OT 3aMBIKAaHUW Ha 3€MJTIO B CETSIX C M30JIMPOBAHHOW HEUTPAJIBIO.

23. Bunmel NOBpeXACHWH W HEHOPMAJIBHBIX  PEKHUMOB  pabOThl  CHIJIOBBIX
TpaHchopMaTopoB.

24. ToxoBbIE 3aIIUTHI CUJIOBBIX TPAHC(POPMATOPOB.

25. Ta3oBas 3amuTa TpaHcGoOpMaToOpoB.

26. IlpuHIMI AEWCTBUS ra30BOTO pele.

27. 3amuTa 11eX0BBIX TpaHC(HOPMATOPOB.



28.

BripaBHUBaHUE TOKOB O BenuuMHe W 1o (ase B muddepeHIanbHON 3amuTe

TpaHcGopMaTOpOB.

29. Cocrassromue Toka Hebananca B qudhepeHIHaTbHON 3aIuTe.

30. TIIpomonbHas nuddepeHmanbHas 3amuTa JHHUH.

31. ToxkoBas nonepeunas nudepeHuanpHas 3amuTa JMHAH.

32. Hanpasnennas nonepeuyHas qudQepeHnranbHas 3anuTa JHHAH.

33. JlucTaHuMOHHAs 3aIIMTA: IPUHLIUI JICHCTBHS, OCHOBHBIE OPTaHbI.

34. XapakTepHUCTUKH pelie CONPOTUBIICHUS B AUCTAHIIMOHHOM 3aIlIHTE.

35. OoOecrnieueHne CENEKTUBHOCTH TUCTAHIIMOHHBIX 3aIUT.

36. JIuddepennuanbHo-(ha3Has BBICOKOYACTOTHAS 3alTUTa JIMHUH 3JIEKTPOIIEpe1ayun.

37. HampasieHHas BEICOKOYACTOTHAS 3aIIUTA JTHHUHA JIEKTPONEPEIavH.

38. ®wunbtpoBas HanpasneHHas 3ammurta JIDI1 ¢ BU-610kupoBKOii.

39. TloBpexxaeHus 1 HEHOPMAaJIbHBIE PEXKUMBI PaOOTHI TEHEPATOPOB.

40. 3amura reHeparopa OT KOPOTKUX 3aMbIKaHUN B OOMOTKE CTaTopa.

41. 3ammra reHepaTopoB OT OJHO(A3HBIX 3aMBIKaHU B 0OMOTKE CTaTOpA.

42. 3amura reHeparopa OT BUTKOBBIX 3aMbIKaHHI B 0OMOTKE CTaTopa.

43. 3ammra reHepaTopoOB OT NEePErpy3KH TOKaMH 00pPaTHOM MOCIIEeI0BATEIHHOCTH.

44. 3amura reHepaTopoB OT 3aMbIKaHMI Ha 3eMJII0 B 0OMOTKaX poTopa.

45. 3amuTa reHepaTopoB OT BHEITHUX KOPOTKUX 3aMbIKAHUH.

46. 3amura 3JeKTpoJBUTATENEH OT KOPOTKUX 3aMBbIKAHHUH U EPETPY3KH.

47. 3amurta CHHXPOHHBIX JIEKTPOIBUTATEICH.

48. Henonnas nuddepeHuanpHas 3amuyTa IH.

49. uddepeHnmanpHas  3almUTa  [MUH  TOACTAaHOHA ¢ (PUKCHPOBAHHBIM
pacrpezieieHueM MPUCOeTNHEHUH.

50. JIuddepeHnnanpHas 3aMTa IIHH.

51. ABTOMaTHuYeCKOe MOBTOPHOE BKIIOYCHHE, Ha3HAaYeHHE, TPeOOBaHUS.

52. ABromarmuecKoe BKIIOUYCHHE pe3epBa, TPeOOBAHUS K TyCKOBBIM OpPTaHaM.

53. AUYP: Ha3HauyeHue, TpeOoBaHus, NpeabsBiIseMbie kK AUP.

54. Ha nuHMM C IBYXCTOPOHHHM ITMTAHHEM YCTaHOBJICHBI TOKOBBIE OTCEYKH 0€3

BBIJIEPKKU BpeMeHH Ha o0oux koH1ax JISII. Onpenenuts TOK cpabaThIBaHUS 3alIUT.

55.

56.

C,; 110xB C,
21 km 2

X0=0,41 Om/km
Xe2.max=11,0 OM

Xcz_min=13,4 OM

Xcl.max:9,2 OmMm
Xcllmin:10,7 OM

Onpenenuth TOk cpabatsiBanuss MT3.

6 kB
@_I—‘]j 1,5 km DZ | |:|3 0,7 kM 4 |
X0=0,3 OM/kM %0=0,28 Om/xm Suarp=5+j1,3 MBA
Xemu=6 O
Xemin=1,3 OM

3amaua
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Yemy OyayT paBHBI TOKH B pelie IpH AByX(a3zHOM
KopoTKoM 3ambikanuu (a3 AC 3a tpanchopmaTopom co
cxemoii Y/A-11 co cTopoHBI OOMOTKH, COCIMHEHHOH B
cxemy Y?

[lepBuuHBII TOK KOPOTKOIO 3aMbIKaHUsS paBeH 12
KA. [ToTepsimu B critioBoM TpaHchopMmaTope peHeOpeus, a
ero kod(pUIMEeHT TpaHcHopMayi CYUTATh PAaBHBIM 1.

Koaddunument tpanchopmarum u3MepUTEIBHBIX
TpanchopmaropoB Toka Kra=600/5.



MMPUJIO)KEHUE 2
(oGs3aTenbHOR)

a) OneHoYHbIE CPeACTBA VISl IPOBEJEHUS MPOMEKYTOUYHOM aTTecTalluu

Kon Nunukatop AoCTHXEHUS

OueHoYHbIE CPEeACTBA
WHJIUKATopa KOMIIETECHIINU

IIK-3: Cnoco0eH mMpuHMMATH y4acTHe B NMPOEKTHPOBAHUM 00BHEKTOB NMPO(EeCCHOHAIBbHON JAeSITeJbHOCTH B COOTBETCTBUM ¢ TEXHHYECKHUM
3aJjaHMeM M HOPMATHUBHO-TEXHHYECKOH [JOKYMeHTalueil, co0/ioaasi pa3jinvHble TeXHH4YecKue, 3Heprodg¢exkTuBHbIE U IKOJOTHYECKHE
TpeOOBaHUs U NMPOBOIAUTH 000CHOBAHME MPOEKTHBIX pellleHHi, a TaKk:Ke 0(POPMIATHh TEXHHUYECKYI0 JOKYMEHTAIIMI0O HA PA3JIMYHBIX CTATUAX
pa3padoTKu MpoeKTa

I11IK-3.1 Paspabamvisaem u 3agaHusi K KypcoBOMY IPOEKTY:

oghopmnsiem Komniekmol I'paduueckas 4acTh MPOEKTA: HAYEPTUTH CXEMBI PEICHHOMN 3alUThI ISl KQK0TO MPHCOCTUHECHUSI.
npoexmuoti u paboueii Ucxonnpie nanusie (BapuanT 1)

OOKyMenmayuu npocmuix
V3108 cucmembl
91eKMPOCHADIHCEHUSA
00beKMOo8 KanumaibHO20
Cmpoumenbcmea




X Upysn = 35 kB
Upyun = 6 kB
Cxema PY BH - 3H

Xemax = 2,02 OM
AXVc.min = 2153 Om

Q Q@
TA1 TA2
Sinow = 16 MBA
Vil 7 Suarp = 11,2 MBA
Prarp.max = 8,96 MBT
" 7 SK[TAB ’ ™ b Puapmin = 6,5 MBT
Ij Ij e Quarp.max = 6,72 MBap

Qnarp.min = 4188 MBap

2¢  UYwucao orxomsamux KJI -8

Brixmouarens Ha PY BH - BI'T
G Brikmrouarens va PY HH — BB/TEL

P«

Huna KJI - 250 m
A5 46 TA7

TAM AN TAN3

I1K-3.3

Buibupaem
obopyoosanue onst
OmMOebHbIX pazoenos

NPOeKma Ha Pa3IuyHbIX
cmaousix
NpPOeKmMupo8aHus
cucmembl
9NEeKMPOCHADIHCEHUSA
00bEKMO8 KanumaibHo20
cmpoumenbcmea

Bonpocwl k ayoumopnoii konmpoashoti pabome Nel

1. Kak ocymiectisiercst mpoBepka TpaHc(OpMaTOPOB TOKA JUIS IeTieil perelHON 3aliThl IO BTOPUYHOM
Harpy3ke?
2. Kakne cxembl BKIIOYEHHUS] HM3MEPHUTENBHBIX TpaHC(HOPMATOPOB TOKA HCIIONB3YIOTCS B pPeIeHHON

3amure? Kakoit kodd¢uimeHT cxemMbl oHH HMEIOT? UeMy paBHBI TOKM B pelie MPH Pa3iMYHbIX BHIAX KOPOTKHX
3aMBIKaHUN?

3. OxapakTepusyite cXeMbl BKIIOUEHHS U3MEPUTENbHBIX TPaHC(POPMATOPOB HANIPSHKEHUS, UCTIONb3yEeMbIe
B peleiiHON 3aluTe.

3agaHus K KypcoBOMY MPOEKTY:

Bonpocsl, nojuiexaniue pacCMOTPEHHIO B KYPCOBOM IIPOEKTE:!

1. Beibpatb 00beM pesieiiHO 3al1iThl 1 aBTOMAaTHKHU B COOTBETCTBHH C TpeboBaHusaMu I1YD.




WcxonHble naHHBIE (BapHaHT 1)
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IlepedyeHb BONPOCOB I MPOMEKYTOYHOM aTTeCTANMU

Y CTpOoMCTBO U IPUHLMIT IEHCTBHS 3IIEKTPOMATHUTHBIX pEJIe.

VY CTpoiCTBO M PUHIMIT AEUCTBUS UHAYKIIMOHHBIX PEIIe.

Pene HampaBiieHMst MOITHOCTH: IPUHIIMII AEHCTBUSA, BEKTOPHAs AUarpaMma, CXeMa BKIIIOUCHMS.
Haznauenwue TpancdopmMaTopoB Toka, pexuMbl padoTsl. [lorpentHocts TpaHchopMaTopoB TOKa.
Bri6op Tpanchopmaropos Toka ais ycrpoiicts P3uA. KpuBsie npeaenbHOM KpaTHOCTH.
Tunosbsle cxeMbl COEAMHEHHS TPAHCHOPMATOPOB TOKA.

Haznauenune TpaHChOpPMAaTOPOB HANPSIKEHUS.

Nookswhe

HaIIpsKEHUS.

Upysn = 35 kB
Upyun = 6 kB
Cxema PY BH - 3H
X max = 2,02 Om
Xemin = 2,53 OMm
Sihow = 16 MBA
Suarp = 11,2 MBA

Prarp max = 8,96 MBT
Prarp.min = 6,5 MBT
Quarp.max = 6,72 MBap
Quarp.min = 4,88 MBap

Yucao orxomsuumx KJI — 8

Brixmrouatens Ha PY BH — BI'T
Brikmrouarens va PY HH — BB/TEL

Jraa KJI - 250 M

Pexxumbl  pabOThI, MOTPEIIHOCTh TpPaHCHOPMATOPOB

8. TunoBbIe CXeMbI COCOUHCHUA TpaHC(bOpMaTOpOB HAIIPsIKCHU .

IIK-5: CnocoGeH oueHuBaThL HOPMAaJibHble, YTS:KeJIeHHbIE W MOC/IeaBapUiiHbIe Pe:KMMbI U JUKBUIUPOBATH aBApPUiiHbIE Pe:KMMbI PadoOThI
00beKTOB PO ecCHOHAIBLHOM AeATeTbHOCTH

I1K-5.3

‘ Cocmasnsiem

Bonpocsl 1J1s1 3a1MThI J1a00paTOPHBIX PadoT:




3ameujeHus Ha
00CIYIAHCUBACMOM
o0bopydosanuu,
paccuumoléaem
napamempvl  pexcuma
KOPOMKO20 — 3aMbIKAHUSL

Ha obopyodosanuu PY u
JIDII, paccuumwvieaem u
gvlOupaem ycmasku U
Xapaxkmepucmuxu
ycmpotucme P34

Kak o6ecnieunBaercs cenekruBHocTh MT3?

Urto Ttakoe koapdurment cxempl? Kak oH yauThIBacTCS IpH BBIOOpE TOKA cpadaThiBaHuss MT3?
Kaxkas cxema MT3 npumMeHsieTcsi B CETH C U30JIMpOBaHHOM HelTpaiibio? [Touemy?

[Touemy nByxdasnas nByxpeneiiHas cxema MT3 He ucmonb3yeTcs B CETH C IIIyX03a3eMJICHHOU
Tpayibto?

Kak onenuBaercst wyBcTBUTEILHOCTE MT3?

B kakux cioyyasx peKOMEHAYETCs UCIOIb30BaHNE TOKOBOM OTCEUKH Jist 3auThl JIDII?

Kak onpenensercs 30Ha 1eMCTBUSI TOKOBOW OTCEUYKH?

Kaxk BbiOupaercst Tok cpabaThiBaHUSI TOKOBOM OTCEYKU HA JIUHUU C IByXCTOPOHHUM MUTAHUEM?
Kak omnpenensiercst Tok cpabaThIBaHUS TOKOBOW OTCEUKU?

HC

©COoNoOER~WNE

10. Kak ompenensiercsi TOK CpadaTbIBaHUS TOKOBOW OTCEUKH C BBIIEPKKOW BPEMEHU?

11. Ilpunuun aecTBUs HECENEKTUBHOM CUTHAIM3ALMU O 3aMbIKAaHUSIX HA 3€MITI0?

12. ®unbTp TOKOB HYJIEBOH MMOCIEIOBATEIHHOCTH: CXEMa, IPUHIIMIT ACHCTBHS, 001aCTh IPUMEHEHUS?
13. Tpancdopmarop TOka HyJI€BOH OCIIEAOBATEILHOCTH: IPUHIIUIT IEHCTBHSL, 001aCTh IPUMEHEHUS?
14. Kakum o00pa3oM MOXHO HW3MEpPUTh HANpPSHKEHHE HYJIEBOM  IOCIENOBATEIBbHOCTH  Ha

pacnpenenuTenbHOM ycTpoiicTBe?

15. Tlouemy B ceTu ¢ M30JIMPOBAHHOW HEHUTPAJBIO 3alllMTa OT 3aMbIKAHMM HA 3€MJIIO BBINOJIHSETCA C
JEICTBUEM Ha CUTHAJ, a HE HAa OTKJIIOYCHHE?

16. Kakue TmOBpexIeHUS W HEHOPMAJbHBIE PEXHMBI pPaOOThI XapaKTEPHBI Ui  CHJIOBBIX
TpaHchopMaTopoB?

17. Ot xakux nmoBpexacHU 3anmiiaet nuddepeHuanbpaas 3anmra Tpancgopmaropa?

18. N3 xakux COCTaBISIOUIMX CKJIAJbIBaeTCs TOK HebanaHca B JU(depeHINaIbHON 3alUTe CUIIOBOTO
TpaHcpopmaropa?

19. HazoBure criocoObl CHIKEHUS TOKa Hebananca?

20. Kaxk Biusiet ucnosib3oBanue pene ¢ BHT Ha onpenenenne Toka cpadareiBanus nuddepeHImanbHOM
3alUThI CUIOBOTO TpaHchopmaropa?

21. Hasnauenue AIIB.

22. Knaccuduxamnus ATIB.

23. TlosicauTe paboTy cxembl IMyCKOBBIX opranoB ABP.

24. Kak obecnieunBaeTcs pe3epBUpOBaHKE B HHEprocucreme?

25. B cersx xakoro kiacca HanpspkeHus ucronb3yercss OAIIB? Tlouemy?

3agaHus K KypCcOBOMY IIPOEKTY:

Bonpocel, nojiiesxalyie pacCCMOTPEHHIO B KYPCOBOM MPOEKTE:




Paccunrare Toku K3 Ha Bcex npucoeIuHEHUSIX.
PaccuuTath ycTaBKM 3alllUT CHJIOBOTO TpaHc(opMaTopa Ha 0a3e JIeKTPOMEXaHUYECKUX pelle.
PaccunTarh ycTaBKM 3alIUT CEKIIMOHHOTO BRIKIIIOYATENS HA 0a3e JIEKTPOMEXaHHUECKUX perie.
PaccuuTarh ycTaBKM 3alllUT IPUCOEAMHEHUS 110 3a/1aHUI0 HAa 6a3e MUKPOIIPOLIECCOPHOTO PEIIe.
Paccuurare ycraBkum aBromatuku (APHT, AIIB, ABP, AYP, ycTpolicTBO aBTOMaTH4eCKOTO
BriroueHust KVY).

Ucxonuvie nanusie (Bapuanrt 1)

Uk wm™

Upy_BH =35kB
Upyun = 6 kB
Cxema PY BH - 3H

Qnarp.max =6,72 Msap
QHarpmin = 4,88 MBap

2¢c  Ywucao orxomsux KJI -8

@ X max = 2,02 Om
KXemin = =2,53 0m
TA1 TA2
Siuon = 16 MBA
T 2 Siarp = 11,2 MBA
PHarpmax = 8,96 MBr
7 ™ " Pnarp.min = 615 MBrTt
Ij Ij "
L l i Brixmrouatens Ha PY BH — BI'T
Ij Ij & Ij & Brixirouarens Ha PY HH — BB/TEL
Juaa KJI - 250 M

TAM TAN A8

AyIUTOpPHBIE KOHTPOJIbHBIE PA0OTHI:
Bonpocul k ayoumopnoii konmponvuotii pabome Nel
1. Kaxue Bubl KOPOTKHX 3aMBbIKAaHUM XapaKTepHBI ISl ceTel ¢ 3a3eMJIeHHON HelTpaibio? Jlaiite




UX XapaKTEPUCTHKY.

2. Kakue BHABI KOPOTKHX 3aMBIKAaHMI XapaKTEpHbI JJISl CETeM C M30JIMPOBAHHOM HEUTpaibrO?
JlaiTe uX XapaKTEpUCTHUKY.

3. Uro Takoe HEHOpMalbHbIE PEXUMBI PadOTHI 3MeKkTpoodbopynoBanus? Kakue HeHOpMaslbHbBIE
PEKUMBI MOT'YT BOSHHUKATh B 3JICKTPOYCTAaHOBKaX?

4, Kaxk tpanchopmupyroTcs Toku 3a TpaHchopmaTop co cxeMoi coeauHeHus oOMOToK Y/A-11
pu 1ByX(pa3HOM KOPOTKOM 3aMbIKAaHUU?

5. Kaxk tpanchopmupyroTcs Toku 3a TpanchopmaTop co cxeMoi coeauHeHus oOMoToK Y/A-11
pu 01HO(pa3HOM KOPOTKOM 3aMbIKAaHUU?

6. Kaxkue TpebGoBanus NpeabsBIAIOTCS K peneitHol 3amuTte? [{aliTe ux XxapakTepucTHKY.

Bonpocwel k ayoumopnoii konmponavhoi pabome No2

1. [TpuHIMNI eiCTBUS U BEKTOpHAsS AUarpaMMa peJie HalpaBieHHs] MOITHOCTH.

2. HampapiieHHass MakcHUMallbHas TOKOBas 3alllTa: MPUHIUI JACHCTBHS, JOCTOMHCTBA U
HEJOCTaTKH.

3. [Ipononbras auddepeHnnanbHas 3anmTa JIMHUN: TPUHINI ASUCTBH, TOK HeOalaHCa, CXEMB,
JIOCTOMHCTBA U HEJAOCTATKHU.

4. [Tonepeunast mauddepeHnInanbHas 3amuTa JTUHWH: TPUHIMAI JCUCTBHS, JOCTOWHCTBA H
HEJOCTaTKHU.

5. Pene conpoTuBiIcHHS: MPUHITAI JEHCTBUS, XapaKTCPUCTHKHU.

6. JlucTaHMOHHAs 3alMTa JIUHHUMA 3JIeKTponepeaun: NPUHIUN AeHCTBUS, cXeMa, o0ecrieueHre
CEJIEKTUBHOCTH.

7. Hanpasnennas 3amura ¢ BU-61okupoBKoii: mpuHIun aeiictus, cxema BU-kanana.

8. Hudbdepennmansuo-dasznas 3amura JISI: npunun aeicTBus.

Bonpocwl k ayoumopHnoii konmponvhotl pabome Ne3

1. Kakue moBpexaeHust XapaKTEpHBI ISl CHIIOBBIX TpaHC(hHOpMaTOpoB?

2. Cocrapnsitolue Toka Hebananca nudQepeHuanbHON 3aUThl CHIIOBOTO TpaHchopMaTopa.

3. Cxemsbl muddepeHnanbHON 3aUTh CHIIOBOTO TpaHchopmaropa.

4. T"a30Bas 3aluTa CUJIOBOTO TpaHchopmaropa: Ha3HAYSHHUE, IPUHIIHI JEHCTBHUS Ta30BOTO peJie.

5. luddepennmanpHas 3amura cuiaoBoro Tpancdopmaropa c pene A3T-11.

6. Kakue moBpex1eHus 1 HEHOPMAJIbHBIE PEXKUMBI XapaKTEePHBI JJIs AJIEKTPOABUTATENICH?

7. Kakue BUIBI 3aIUT UCIIOJIB3YIOTCS Ha JBUTATENSIX MOIITHOCTHIO 710 S MBT 0T Mexny(ha3zHbIX KOPOTKHX
3aMbIKaHUM, UX CXEMBbI U PUHLIMI ICUCTBUS.

8. Kakne BUJBI 3alTUT WCIIOJIB3YIOTCS Ha JIBHTATENISIX MOITHOCTHIO CBEIME 5 MBT oT Mexmydas3HbIX




KOPOTKHX 3aMBbIKAHUH, UX CXEMBI U TIPUHIIUII JCHCTBHS.
9. KakoBbI Ipu4MHBI IEPErPy3KH IEKTPOABUTaTeNeii? B kakoM ciydae 3aimura OT neperpy3ku JoJKHa
JIECTBOBATh HA CUTHAJ, a B KAKOM Ha OTKJIIOYEHUE JBUTATENS OT CETH?

10. [IpyuHUMn AeCTBUSA 3alUTHI ABUTATENsl OT MEPErpy3KU C HUCIOJIb30BAHUEM TEIUIOBBIX pEle,
00J1aCTh MPUMEHEHUS TaKOH 3aIUTHI, €€ JJOCTOMHCTBA M HEAOCTATKH.

11. [IpuHMn gelcTBUS TOKOBOM 3allIUTHI IBUTATENs OT MEepPerpy3ku, 00JacTb NIPUMEHEHHUs TaKon
3aILUTBI, €€ JJOCTOMHCTBA U HEJOCTATKH, CXEMBI.

12. CxeMa v NpUHIUIT ACHUCTBUS 3aILUTHI JJIEKTPOABUTATENS OT TOHUKEHUS HAIIPSIKEHUSI.

13. [TpuHIMn AeiCTBUS 3aIIUTHI YIEKTPOABUTATENS OT OMHO(A3HBIX 3aMBIKAHUN OOMOTKH CTaTOpa
Ha 3eMJII0.

Bonpocwl k ayoumopnoii konmpoavnou pabome No4

1. Kakue noBpex/ieHus: 1 HCHOPMaJIbHbIE PEKUMBI XapaKTEPHBI JIJIs1 CAHXPOHHBIX T€HEepaTopoB?

2. Kakue TpeGoBaHMsI MPEABSBISIOTCS K 3aIUTE CHHXPOHHBIX T€HEPaTOpPOB?

3. Kak Bnusier npumenenue pene ¢ bBHT Ha Tok Hebananca B nuddepennmanshoit 3ammre? [Touemy?

4.3amyTa CHHXPOHHOTO TEeHeparopa OT Mexay(ha3HbIX KOPOTKHX 3aMBIKAaHUH B OOMOTKE cCTaTopa:
MIPUHIIMIT JEHCTBUS, CIIOCOOBI CHUKEHHS TOKa HebanaHca.

5. Cxemsl nuddepeHmaIbHON 3aUTH CHHXPOHHOTO TeHepaTopa, UX MPUHIIKIT JSHCTBHUS, TOCTOMHCTBA
Y HEJJOCTATKHU.

6. 3ammTa CHHXpOHHOTO TeHEPaTOpa OT 3aMBIKAHWN MEX Ty BUTKAMH OJTHOU (a3bl: MPUHITUT JCHCTBYS,
cXema, orpesiesiecHHe TOKa CpadaThIBaHMUS.

7.3amuTa CHHXpOHHBIX T€HEPATOPOB OT 3aMbIKaHUN B OOMOTKH CTaTOpa Ha KOPIYC C UCIOJIb30BaHUEM
THII: cxema, npuHLIMI AEUCTBUS, JOCTOUHCTBA U HETOCTATKHU.

8. 3ammTa CHHXPOHHBIX TEHEPaTOPOB OT 3aMBIKaHWH B OOMOTKH CTaTOpa Ha KOPITYC C HCIIOJIb30BAaHHEM
THII ¢ noaiMarHuYMBaHUEM: CXeMa, IPUHLHUI JEHCTBUS, TOCTOUHCTBA U HEIOCTATKH.

9. 3ammTa CHHXPOHHBIX TEHEPATOPOB OT 3aMBIKaHWH B OOMOTKH CTaTOpa Ha KOPITYC C HCIIOJIb30BAaHHEM
TpexTpanchopmaroproro ¢unbtpa u THII: cxema, mpuHIMN AEWCTBUS, JOCTOMHCTBA W HEIOCTATKH,
MepTBas 30Ha.

10. 3amuTa CHUHXPOHHBIX T'€HEpPaTOpOB OT MEPErpy3KH € IYCKOM II0 HANpsSKEHUIO: CXEMBI,
MPUHLIMII JEHCTBUS, TOCTOMHCTBA U HEJJOCTATKU.

11. @uIbTpOBast 3allUTa CUHXPOHHBIX FE€HEPATOPOB OT NEPETPY3KH: CXEMBI, IPUHIUI JEHCTBUS,
JIOCTOMHCTBA U HEJAOCTATKHU.

12. 3aiuTa poTopa CHHXPOHHOIO FeHepaTopa OT 3aMbIKaHUS Ha 3€MIIIO.

13. Hasznauenue ycrporictB AUP n YAIIB, ouepenHOCTh OTKIIOYEHUS.




14.

[Mpunnun neiictBust nuddepeHanbHON 3auThl IHH, ee padoTta npu K3 Ha mmHax u npu

BHemHuXx K3.

15. Kakne Buabl cXeM HCHONB3YIOTCS JUIS 3alUTHl COOPHBIX IIMH M Kakue TpeOOBaHUSA K HHUM
MPEBABISAIOTCS ?

16. Cxema nonHoi nuddepeHuanTbHON 3alUThl IIWH MOJICTAHIUN C ABYMSI CUCTEMaMHU COOPHBIX
UIMH ¢ GUKCUPOBAHHBIM pacIipe/ie]ICHUEeM MPUCOSTUHEHHH.

17. Henonnas auddepennnanpHas 3ammTa COOPHBIX ITUH: MPUHITUT ISHCTBUSA, CXeMa.

18. 3amuTa cerel IIaBKUMU MPEA0XPAHUTEISIMU, BEIOOP TOKa CpabaThIBaHUSI.

19. 3amura cetel BO3AYIIHBIMU aBTOMAaTaMu, BBIOOD MapaMeTpoB cpabaThIBaHUSI.

BOl'[pOCLI AJIsI MPOBEACHUS

1.

Posb 1 Ha3HavyeHue ycTpoiicTB P3UA B cucTemMax 3JeKTpOCHA0XKEHUS.

2. TpeOGoBanus, NpeabsBIsEMbIC K pEICHHON 3aIINTe.

3. PesepBupoBanue 3amuT. biakHee U ganbHee pe3epBUPOBaHUE.

4. Bunpl NOBpeXJI€HUN B CETAX C 3a3€MJICHHOW HEHTpasbio. BeKTopHbIE AMarpaMMbl TOKOB U
HapsHKEHUM.

5. Bupapl noBpexIeHH B CETSAX C N30JIMPOBAHHON HENTpaibio. BekTopHble [uarpaMmbl TOKOB U
HapsHKEHUM.

6. MakcuManbHasi TOKOBas 3aIUTa, BEIOOp IMapamMeTpoB CpadaThIBAHMUS.

7. YCcTpOHCTBO M IPUHLIUN JIEHCTBUS 3JIEKTPOMArHUTHBIX pejie.

8. YcTpo#CcTBO M MPUHIUT IEHCTBHS WHAYKIIMOHHBIX pelle.

9. Pene HampaBieHMs MOIIHOCTH: MPUHIUN JEWCTBUS, BEKTOpHAs JUarpaMmMa, Ccxema
BKJIFOUEHUS.

10. Haznauenue TpaHchopMaTopoB TOKa, peXUMbl paboTsl. IlorpemHocts TpaHcpopmaTopos
TOKa.

11. Br16op TpanchopmaTopoB Toka ais ycrpoiicTB P3uA. KpuBbie npeaenbHoN KpaTHOCTH.

12. TunioBBIE CXeMBI COeTMHEHHS TPaHC(HOPMATOPOB TOKA.

13.Ha3nauenue  TpaHcpopMaTopoB  HampsbkeHHs.  PexxuMbl  paOoTbhl,  MOTPELIHOCTb
TpaHc(hOPMaTOPOB HANPSIKEHUS.

14. TunoBble cXeMbl COeTMHEHUS TPaHC(HOPMATOPOB HAIIPSKEHHUSL.

15.MT3: naznauyenue, BbIOOp MapamMeTpoB cpadbaThIBaHUS, UYBCTBUTENBHOCTD.

16. MT3 ¢ 00KUPOBKOIi 1O HAMPSIKEHUIO.

17.O6ecnieuenue cenextuBHocT MT3.




18.Cxembl MT3 Ha MOCTOSITHHOM OIIEPATHBHOM TOKE.

19. TokoBas oTcevka, BLIOOp mapaMeTpoB cpabaThIBaHMS.

20. TpexcTyneHuaTast TOKOBas 3alllMTa, BEIOOP mapaMeTpoB e€ cpabaThIBaHUsI.

21. HanpaBnennas MT3: Ha3HaueHHe, BHIOOp NTapaMeTPOB cpabaThIBaHMUS.

22.3amuTa OT 3aMbIKaHUH HA 3eMJTIO B CETSIX C U30JIMPOBAHHON HEUTPAIBIO.

23. Bupl OBPEXXICHUN U HEHOPMAIBHBIX PEKUMOB PaOOThI CHIIOBBIX TpaHC(HOPMaTOPOB.

24. TokoBBI€ 3aIIUTHI CHIIOBBIX TPAHC(HOPMATOPOB.

25.T"a30Bas 3ammuTa TpanchopmMaTopoB.

26. IIpuHIMn AeiicTBUS ra30BOTO perie.

27.3ammuTa 1exoBbIX TpaHcHOpMaTOPOB.

28.BpIpaBHMBaHHEC TOKOB II0 BenuumHe W 10 (asze B auddepeHnnaIbHOl 3aluTe
TpaHchopMaTopoB.

29. Cocragisironue Toka Hebananca B qudhepeHIHaTbLHON 3aIuTe.

30.IIpononbHas nuddepeHImanpHas 3auuTa JHHAH.

31. TokoBast monepeunas nuddepeHuantpHas 3amuTa THHAN.

32. Hanpapnennas nonepeyHas qudepeHnmnanbaas 3ammTa JHHAN.

33. JlucTaHIMOHHAs 3aIIUTA: PUHIINI ICHCTBHS, OCHOBHBIC OPTaHbl.

34. XapakTepUCTUKH pelie COMPOTUBIICHUS B IUCTAHIIMOHHOM 3allIUTe.

35. ObecnieueHne CENEKTUBHOCTHU TMCTAHIIMOHHBIX 3aIUT.

36. luddepennmanpHo-pazHas BHICOKOYACTOTHAS 3aIUTA JIUHAN JICKTPOIICPEIayuH.

37.HampaprieHHast BBICOKOYACTOTHAS 3aIIATa JIMHAN 3JIEKTPOIIepEIayun.

38. ®unbTpoBast HanpasieHHas 3amuTa JISIT ¢ BU-6:mokupoBKoil.

39.TloBpekaeHNsT 1 HEHOPMAIIbHBIE PEXKUMBI pabOTHI TEHEPATOPOB.

40.3amuTa reneparopa OT KOPOTKUX 3aMbIKaHUN B 0OMOTKE cTaTopa.

41.3amuTa reHepatopoB OT 0AHO(DA3HBIX 3aMbIKAHUN B 0OMOTKE CTaTOpA.

42.3amura reneparopa OT BUTKOBBIX 3aMbIKaHUI B OOMOTKE cTaTopa.

43.3amuTa reHepaTopoB OT MEePEeTrPy3KH TOKAMH 0OpaTHOU MOCIIE0BATEITHHOCTH.

44, 3amuTa reHepaTopoB OT 3aMBIKaHUI Ha 3eMIII0 B 0OMOTKax poTopa.

45.3anmTa reHepaToOpoOB OT BHEITHUX KOPOTKUX 3aMbIKAHH.

46.3amuTa NIeKTpoIBUTaTeNIel OT KOPOTKUX 3aMBIKAHHUH U Meperpy3Ku.

47.3amuTa CHHXPOHHBIX JICKTPOIBUTATEIIEH.

48. Henonnas nuddepeHnnanbras 3amuTa .

49, ludepennmanpras 3ammra MWHH TOJCTAHIUN C (QHUKCHPOBAHHBIM pacIpeelieHueM




IIPUCOCIUHECHU.

50. Iuddepennmanpras 3anyTa muH.

51. ABToMaTHueCcKOe MOBTOPHOE BKIIOYCHHE, HA3HAUCHHE, TPEOOBAHMUS.

52. ABTOMaTHuyecKoe BKIIOUYEHHE pe3epBa, TPeOOBaHUS K TYCKOBBIM OpPraHaM.

53. AUP: naznauenue, TpeboBanus, npeabsiBisiemMbie kK AYP.

54.Ha nuHuUU C ABYXCTOPOHHMM HHUTAHHEM YCTAHOBJICHBI TOKOBbIE OTCEUKU O€3 BBIICPIKKU
BpeMeHH Ha 06oux koHiax JISI. Onpenenuts TOk cpabaThIBaHUS 3alHT.

21 xkm
X0=0,41 OM/xkM g

Xcl.max:9,2 Om Xc2.max_—11,0 Om

Xcl.min:10,7 OMm XcZ.min—13,4 OmMm
55. Onpenenuth TOK cpadareiBanus MT3.
6 kB
@_|—|l:} 1,5 km 0,7 kM
X0=0,3 Om/km ,=0,28 Om/km Suarp=5+j1,3 MBA

Xe.max=6 OM
Xemin=1,3 OM

56.3angaua

Yemy OynyT paBHBI TOKHA B pesie MpH JBYX(hazHOM KOPOTKOM
3ambikanuu (a3 AC 3a tpanchopmatopom co cxemoir Y/A-11 co
CTOPOHBI OOMOTKH, COEIMHEHHO! B cXxeMy Y?

[lepBUYHBI TOK KOPOTKOTO 3aMblkaHus paBeH 12 kA. Ilotepsmu
B CHJIOBOM TpaHc(hopMaTope MpeHeOpeyb, a ero Kod(h(UIUCHT
TpaHchOpPMaLUN CIUTATh PAaBHBIM 1.

Koadpdumnment TpaHchopMauu M3MEPUTETHHBIX
Tpanchopmaropos Toka Kra=600/5.

TAx TACH]




0) [lopsiiok npoBeaeHNsI MPOMEKYTOYHOM ATTEeCTAIlUM, TOKA3aTeJIH U KPUTEPUH
OLlCHUBAHMS:

Kputepun ouenku (B COOTBETCTBUM C (OpPMHpPYEeMBbIMH KOMIIETEHIUSIMU U
TUTAHUPYEMBIMH pe3yJibTaTaMu 00ydeHus):

— Ha OIEHKY «OTJMYHO» — OOYyYalolmUiCA TIOKa3bIBaCT BBICOKHH YPOBECHB
c(hOPMUPOBAHHOCTH KOMIIETCHIIUH, T.€., CTYACHT JIOJDKEH TOKa3aTh BHICOKHUN YPOBEHb 3HAHUH,
YMEHHI ¥ HaBBIKOB B OOJIACTH TEOPHUH PENEHHON 3aIlIUThI, pacyeTa U OLEHKH YCTaBOK 3allluT,
OTIpe/ieNIeHUs] TOKOB KOPOTKOT'O 3aMBIKaHUs IS pacueTa mapaMeTpoB cpabaThIBaHUS peleiHON
3aILUTHI,

— Ha OICHKY «XOpOIIo» — OOyYaromWiicsl TIOKa3bIBaeT CpPEAHHN  YpPOBCHb
c(OPMUPOBAHHOCTH KOMIIETEHIIMM, T.€. CTYACHT JOJDKEH IOKa3aTh 3HAHUS BUIOB peleiHHON
3aIUTHI U IPUHIIUIIOB MX JACHCTBHSI, JIEMEHTHOM 0a3bl peICHON 3aIlHTHI,

— Ha OIICHKY «Y/I0BJIETBOPHUTEJIbHO0» — O0YYAIOIIHIICS ITOKAa3bIBACT TOPOTOBBI YPOBEHB
c(hOPMUPOBAHHOCTH KOMIIETCHIIUH, T.€. CTYICHT JOJDKCH 3HATh NMPHUHIIMIT JISHCTBUS U YCIOBUS
BBIOOpA YCTaBOK HanboJiee MPOCThIX 3alllUT;

— Ha OICHKY «HEYAOBJIETBOPUTEJNbHO» — pe3ynbTrarT OOydYeHHs HE JOCTUTHYT,
oOyuJaroluiicss He MOXET MOoKa3aTh 3HAHWM, YMEHUN U HABBIKOB B O0JIACTU TEOPHH peNeiiHON
3alUTHl ¥ HABBIKOB OMPEICIICHUS TapaMeTPOB UX cpabaThIBaHUS .



