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JIner akryaauszanuu padoyeil nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanusaruu B 2027 - 2028
y4eOHOM rofy Ha 3aceqaHuu Kadeapbl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATUI

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. Bapranosa

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o1o0opena s peanusaruu B 2028 - 2029
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATUHI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B.EapraHOBa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena Juist peanuzanuu B 2029 - 2030
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS TIPOMBIIIICHHBIX MTPEAPHATHIH

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena juist peanuzanuu B 2030 - 2031
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS IPOMBIIIICHHBIX MTPEPHATHIH

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa




1 Ilesiu ocBOEHUSI I CUMILTHHBI (MOAYJI51)

Lensro OCBOCHHUA YCIIUTIIINHEI «Penelimag 3ammTa W aBTOMAaTHU3alUA
DIIEKTPOIHEPTETUYECKUX CUCTEM» SIBISICTCS (DOPMHpPOBAHHUE Y CTYIAEHTOB MPOdecCHOHATBHBIX
3HaHWI B 00JIACTH TEOPHUH M TIPAKTUKHU YCTPOWCTB pesieiHOMN 3amuThl 1 aBToMaTu3anuu (P3uA)
ANIEKTPOIHEPreTUUECKUX CHUCTEM, a TaKK€ HAaBBIKOB pacueTa yCTaBOK TOKOBBIX 3alIUT U
YCTPOMCTB aBTOMATHUKU 3JIEMEHTOB JIEKTPOIHEPTETUUECKOW CUCTEMBI U NPOEKTUPOBAHUS CXEM
penerHO 3allMThl 1 aBTOMATHKH.

2 MecTo THCHHIIMHBI (MOYJIfA) B CTPYKTYpPe 00pa3oBaTe/ibHOI MporpaMmbl

Jucnunnuna «PeneliHas 3alyUTa U aBTOMATU3aLUs DJIEKTPOIHEPIeTUYECKUX CUCTEM»
BXOJMT B 4aCTh y4eOHOIO IuIaHa, (POPMUPYEMYIO yYaCTHUKAMHU 00pa30BaTEIbHBIX OTHOILEHHH
00pa3oBaTeNbHON MPOrPaMMBI.

Jns  u3ydeHWs  AMCLUUIUIMHBL  HEOOXOAMMbI  3HaHUS  (YMEHMs,  BIAJIEHUs),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCITUTITUH/ IPAKTUK:

TeopeTnueckne OCHOBBI JIEKTPOTEXHUKHU

DNEKTPOIHEPTETUUECKUE CUCTEMBI U CETU

CoOcTBeHHbIE HYX/Ibl 1 BTOPUYHAS KOMMYTALMs 3JIEKTPUYECKUX CTAaHIIMI U TOACTaHIIUN

DNEKTPUYECKUE U DJIEKTPOHHBIC allllapaThl

3Hanus (YMEHHMs, BIaJCHUs), MOJYyUYCHHbIC NPH M3YYCHUU TAaHHOW TUCHUIUIMHBI OyIyT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUILTIH/TIPAKTHK:

ITonroroBka k ca4e u cjada rocyAapCTBEHHOTO HK3aMEHa

[ToaroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBATH()HUKAMOHHOM pabOThI

HanexHOCTb crcTeM 3JIeKTPOCHAOKEHHS

DnekTpocHaOKEeHHE

3 Komnerenuuu odyuyamwuerocsi, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYEMBbIe Pe3yabTAThl 00y4eHH sl

B pesynbraTe ocBOeHUs DUCHUIUIMHBI (Moaynsi) «PeneiiHas 3amura M aBTOMAaTHKa
AIEKTPOIHEPreTUUECKUX CUCTEM U ceTei» oOydaromuiics AO0KEeH o0sagaTh ClelyHIUMU
KOMIETEHIMSIMMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETECHITUN

[IK-3 Cnoco0eH NpuHUMATh y4yacTHE€ B TPOCKTUPOBAHUH OOBEKTOB NPOQECCHOHATBHOM
JEATEIIFHOCTH B COOTBETCTBMM C TEXHMYECKMM 33/laHHEM UM HOPMAaTHBHO-TEXHUYECKOU
JOKYMEHTAIUeH, coOMoaasi pa3inyHble TEXHUYECKHe, SHEprod((HEeKTUBHBIE U HKOJIOTHUECKUE
TpeOOBaHUSI ¥ TPOBOJIUTH OOOCHOBAaHWE TMPOCKTHBIX PEHICHWH, a TaKkke O(OpPMIAThH
TEXHUYECKYIO IOKYMEHTAIMIO Ha PA3IMYHbIX CTAAUAX Pa3paOOTKU IPOEKTa

[1K-3.1 PazpabGareiBaer ©w odopmiIseT KOMIUIGKTHI TPOCKTHOH W pabouei
JOKYMEHTAI[MM TPOCTBIX Y3JI0B CHCTEMBI 3JIEKTPOCHAOKEHUS OOBEKTOB
KAl TAIbHOTO CTPOUTEIILCTBA

[1K-3.3 Bri6upaet o6opynoBanue 715 OTIETBHBIX PA3/IeioB MPOCKTA Ha Pa3IMYHBIX
CTagusiX TPOEKTUPOBAHUS CHUCTEMBI  DJIEKTPOCHAOXKEHUS  OOBEKTOB
KAl TAIbHOTO CTPOUTEIILCTBA

[IK-5 CnocobeH oreHMBaTh HOPMabHBIC, YTSDKEICHHBIE M IOCICaBAPUNHBIE PEXKUMBI U
JUKBUIUPOBATH aBAPUHHBIC PEKHMBI pA0OTHI 00BEKTOB PO ECCHOHAIBHOM JICITEILHOCTH

[K-5.3 CocraBisieT cxeMbl 3aMelIeHUsT Ha O00CIy)XKMBaeMOM OOOpYIOBaHUH,
paccuMThIBAaCT  MapaMeTphl  peKMMa  KOPOTKOTO  3aMBIKaHUS — Ha
obopynoBanun PY u JIOII, paccuntbiBaeT M BBIOMpAET YCTAaBKU H
XapaKTEPUCTHUKHU YCTPOUCTB P3A




4 CTpyKTypa, 00bEM U coiepkaHue TUCHUILTHHBI (MOLYJI51)
OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 5 3adeTHhIX enunmil 180 akaa. yacoB, B TOM

qHuCJIC:

— KOHTaKTHas padota — 113,6 akaz. 4yacos:
— ayautopHas — 108 akaz. 4acos;

— BHeayIUTOpHas — 5,6 aKaj. 4acos;

— camocTtosTenbHas padora — 30,7 akaj. 4acos;
— B (hopme mpakTUIecKoi moarotoBku — 0 akas. Jac;
— MOATrOTOBKA K 3K3aMeHy — 35,7 akaz. yac

dopma aTTecTalnu - IK3aMEH, KypCOBOM MPOEKT

AynuropHas S
o | xomraxThas paGora E Q:,( ®opma TEKyIIero
Paszzen/ Tema 3 (B axan. vacax) :F: e Brn . KOHTPOIA Kox
o — 2 g © | caMoCTOATENLHOM | yCNEBACMOCTHH |\ oo
@) g £ paboThI MPOMEKYTOYHOM
Tex. mab. | mpakT. e arTecTanuu
3aH. | 3aH. |Q &
1. Beenenne
CamocrosrenbHOe
u3ydyeHue y4eOHoM
JIUTEPATYPBHI,
1.1 Ha3nauenue peneiiHoi 05 0.2 KOHCHeIﬁ?a AyAuTOpHas
SALITE! 1 ABTOMATHKI , , JICKIIMH; KOHTPOJIbHAS IK-5.3
MOATOTOBKA K pabota Nel
ayJIUTOPHOMI
KOHTPOJIBHOU
pabote
CamocrodrenbHOe
1.2 IoBpexaenus u u3ydyeHue yueOHoM
HEHOPMaJIbHbIE PERKUMEI JIUTEPATYPBHI,
paboTbl KOHCIIEKTa AynuropHas
3JIEKTPOIHEPTrEeTUIECKUX 7 1 0,2 JICKIIMH; KOHTPOJIbHAS IK-5.3
CHCTEM. COOTHOLIEHUS TOKOB MOATOTOBKA K pabota Nel
pH TpaHC(HOPMATOPHBIX ayAUTOpHON
CBSI3X B CETH KOHTPOJIBHOH
pabote
CamocrodrenbHOe
u3ydyeHue y4eOHoMH
JIUTEPATYPBHI,
1.3 OcHoBHbIE TpeOOBaHMS, KOHCIIEKTa AynuropHas
NPEIbSBISIEMbIC K PENCHHON 0,5 0,2 JICKIIMH; KOHTpPOJIbHAS IK-5.3
3aluTe MOJArOTOBKA K pabota Nel
ayIUTOPHOM
KOHTPOJIbHOM
pabote
Hroro no pazaeny 2 0,6
2. DeMeHTH YCTPOHCTB

peeiHO 3aIUThl B ABTOMATHKHI




CamocrosTenpHoe
u3ydyeHue yueOHoM

21 W3mepurenbHbie
JIUTEPaTypHl,
TpaHchopMaTopbl TOKa:
KOHCIICKTa AynuropHas
MOTPEIIHOCTH,  BBIOOp W N
0,2 JIEKITHIL; KOHTPOJIbHAS I1K-3.3
IpOBepKa JUISL cxXeM
Nl MOJArOTOBKA K pabota Nel
peneifHOM 3amMTEL, CXEMBI .
AyAUTOPHON
COeIMHEHUS .
KOHTPOJIbHOM
pabote
CamocrosTenbHoe
. u3ydyeHue y4eOHoMH
2.2 IlpuHnun  nelcTus, i i
JIUTEPaTypHI,
HNOTPEIIHOCTH U CXCMBI
KOHCIICKTa AynuropHas
COeIMHEHUS 00MOTOK N
0,2 JIEKITHIL; KOHTPOJIbHAS I1K-3.3
HU3MEPHUTEIBHBIX
MOJArOTOBKA K pabota Nel
TpaHchopMaTopoB .
AyAUTOPHON
HaNpPsDKSHUS .
KOHTPOJIBHOM
pabote
CamMocTosTenpHOe
u3y4yeHHue y4eOHOH
JIUTEPATYPHI,
KOHCIIEKTa AynutopHas
2.3  Kiaccupukamms  u N Y P
0,2 JIEKI[UH; KOHTPOJIbHAS I1K-5.3
mapameTpsl pere
MOJITOTOBKA K pabora Nel
ayTUTOPHOU
KOHTPOJIBHOMN
pabote
Wroro no pazneny 0,6
3. TokoBBIC 3aIIUTHI
CamocrosTenbHoe
u3ydyeHue y4eOHoMH
3.1 MakcumanbHas TOKOBas i i
JITEPaTypHI,
3amuTa. BeIOOp TapameTpoB
KOHCIICKTa 3amuTa
cpabarbIBaHus, N .
0,2 JICKIIMH; naboparopHoi IK-5.3
YYBCTBUTEJIBHOCTbD,
MOATOTOBKA K paboThI
CENICKTUBHOCTH,
3aIIuTe
pe3epBUPOBAHHE, CXEMBI .
nabopaTopHOH
padoTh
CamMocTosTenpHOe
u3ydeHHue y4eOHOH
3.2 TokoBast OTCEuKa. JIUTEPATypBL,
Orceuka Ha JIMHMAX C KOHCIIEKTa 3amura
JBYXCTOPOHHMM IUTaHHEM. 0,2 JIeKLUif; 1abopaTopHO’ ITK-5.3
Otrcedka €  BBIIEPIKKOU MOATOTOBKA K paboTsl
BPEMCHHU. 3alluTe
nabopaTopHO’
padoThl
CamMocTosTenbHOe
3.3 TokoBble HaIpaBICHHBIC u3ydeHHue y4eOHOH
3aIUTBI: pelie HapaBJICHUS JIUTEPATYPHI,
MOIIHOCTH, HPUHIUIT KOHCITIEKTa AynuTopHas
JEUCTBUS 3alUTHl U BBIOOD 0,2 JIeKLUif; KOHTPOJIbHAS ITK-5.3
TOKa cpabaThIBaHHs, MEPTBast MOJITOTOBKA K pabota Ne2
30Ha, 30Ha  KaCKaJHOTO ayJUTOPHON
JeHCTBHS KOHTPOJIBHOMN

pabote




3.4 3ammra OT 3aMBIKAHHK

CamocrosTenpHoe
u3ydyeHue yueOHoM

JIUTEPaTYPBHI,
Ha 3E€MIII0 M OJHO(A3HBIX
KOPOTKHX 3aMBIKaHUS romenexta 3ampra
P : 8 0,2 JICKIIMH; naboparopHoi IK-5.3
CrnocoObl moirydeHHs TOKa
. MOJTOTOBKA K paboTh
HYJIEBOH
3aIluTe
HOCTIEI0BATENFHOCTH .
nabopaTopHOH
padoTh
HWroro no pazneny 24 0,8
4. [ubdepeHnuanbHas 3aIiuTa
JIMHUN
CamocrodrenbHOe
u3ydyeHue yueOHoM
JUTEPATYPHI
4.1 IIpononbHas PATypPEL,
qupdepeHnuanbHas 3alura: romerexta Aymutopuaz
P N ) 0,2 JIEKITHIL; KOHTPOJIbHAS I1K-5.3
OPUHIOUNI ~ JeHCTBHA, TOK
MOJArOTOBKA K pabora Ne2
HeOaaHca, CXeMbI .
ayAUTOPHON
KOHTPOJIBHOU
pabote
CamocrodrenbHOe
u3ydyeHue y4eOHoM
JIUTEPATYPHI
4.2 TlomepeuHas TOKOBas U PATYPbI,
KOHCIICKTa AynutopHast
HampaBJIeHHas .
0,2 JIEKITHIL; KOHTPOJIbHAS I1K-5.3
quddepeHanbHas  3aluTa
. MOJArOTOBKA K pabora Ne2
TMHAN .
ayAUTOPHON
KOHTPOJIBHOM
pabote
Hroro no pazaeny 04
5. JlucTaHnOHHAS 3a1UTa JIHHUN
CamocrodrenbHOe
u3ydyeHue yueOHoM
JIUTEPATYPBHI,
5.1 Ilpunuun ne#cTBUs U KOHCIIEKTa AynuropHas
obOecrieueHue CEIEKTUBHOCTH 0,2 JIEKITHIL; KOHTPOJIbHAS I1K-5.3
JIMICTAHI[OHHOM 3aITUTHI MOATOTOBKA K pabota Ne2
ayIUTOPHOM
KOHTPOJIBHOM
pabote
CamocrosrenbHOe
u3ydyeHue y4eOHoMH
JIUTEPATYPBHI,
5.2 XapakTepuCTHKA KOHCIICKTa AynutopHast
cpabaTbIBaHUs perne 0,2 JICKIIMH; KOHTPOJIbHAS IK-5.3
COTIPOTUBIICHHS MOATOTOBKA K pabota Ne2
ayIUTOPHOM
KOHTPOJIBHOM
pabote
Hroro no pazgeny 04

6. BricokouactoTHas 3aiura

JIMHUI




6.1 HampasneHHas 3amura c
BY-6noxupoBkoit

0,2

CamocrosTenpHoe
u3ydyeHue yueOHoM
JIUTEPaTYPBHI,
KOHCIIEKTa
JICKIUH;
MOJTOTOBKA K
ayIUTOPHOM
KOHTPOJIBHOM
pabote

AynuropHas
KOHTPOJIBHAS
pabora Ne2

IK-5.3

6.2 QunbTpoBas
HampaBlIeHHas  3aluTa ¢
BY-6noxupoBkoit

0,5

0,2

CamocrosTenbHoe
u3ydyeHue y4eOHoMH
JIUTEPATYPBHI,
KOHCIIEKTa
JICKIUH;
NOJTOTOBKA K
ayIUTOPHOM
KOHTPOJIbHOM
pabote

AynuropHas
KOHTPOJIBHAS
pabora Ne2

IK-5.3

6.3
Juddepennuansro-(asnas
BBICOKOUACTOTHAS 3aIUTA

0,2

CamocTrosTenbHOe
u3y4yeHHue y4eOHOH
JIUTEPATYPHI,
KOHCIIEKTa
JICKITUIA,
MOJTrOTOBKA K
ayTUTOPHOU
KOHTPOJIBHOMN
pabote

AynuropHas
KOHTpOJTbHAS
pabota Ne2

ITK-5.3

HWroro no pazaemy

2,5

0,6

7. 3armura
TpaHchOopMaTOpOB

CHUJIOBBIX

7.1 [loBpexnenus u
HEHOPMAaJIbHBIC PEXKUMBI
paboThI CHJIOBBIX
TpaHchopMaTopoB

0,5

0,2

CamMocTosTenpHOe
u3y4yeHHue y4eOHOH
JIUTEPATYPHI,
KOHCIICKTa
JICKIUH;
MOATOTOBKA K
3aIuTe
nabopaTopHO’
padoThl

3ammra
naboparopHoi
paboTbl

IK-5.3

7.2 Juddepennuanbras
3amuTa  TpaHchopMaropa:
TOK  HebamaHca,  BBIOOD
napameTpoB cpadaThIBaHUS,
CXEMBbI

0,2

CamocrosTenbHOe
u3ydyeHue y4eOHOH
JIUTEPATYPHI,
KOHCITIEKTa
JICKIIUIA,
HOATOTOBKA K
3aIIuTe
nabopaTopHOi
paboTbl

3amuTa
1abopaTopHO’
padoTh

ITK-5.3

7.3 3ammra OT BHENIHHX
KOPOTKHX 3aMBIKAaHUN

0,5

0,2

CamocTosTenbHOe
u3y4yeHHue y4eOHOH
JIUTEPATYPBI,
KOHCIIEKTa
JICKITUIA,
MOJTrOTOBKA K
ayIUTOPHOU
KOHTPOJIBHOMN
pabote

AynuropHas
KOHTpOJTbHAS
paborta Ne3

ITK-5.3




CamocrosTenpHoe
u3ydyeHue yueOHoM

JIUTEPaTypHl,
KOHCIIEKTa AynuropHas
7.4 3amuTa oT neperpy3ku 0,5 0,2 JICKIIMH; KOHTPOJIbHAS IK-5.3
HOATOTOBKA K pabora Ne3
ayIUTOPHOM
KOHTPOJIBHOU
pabote
CamocrosTenbHoe
u3ydyeHue y4eOHoMH
JIUTEPaTypHI,
KOHCIIEKTa AynuropHas
7.5 I'a3oBas 3ammura 0,5 0,2 JIEKITHIL; KOHTPOJIbHAS I1K-5.3
HOATOTOBKA K pabora Ne3
ayIUTOPHOM
KOHTPOJIbHOM
pabote
HWroro no pazaemy 4 1
8. 3amura 3neKTpoIBUTATENCH
CamocrosTenbHoe
u3ydyeHue yueOHoMH
8.1 [MoBpexaenus u JIUTEPATYPHI,
HEHOPMaJIbHBIC PEKUMBI KOHCIIEKTa AynuropHas
paboThl 3JEKTPOJBHraTEIICH. 0,5 0,2 JICKIIMH; KOHTPOJIbHAS IK-5.3
TpeboBanuss K  3amuTe MOJArOTOBKA K pabora Ne3
JBUTATeNei ayIUTOPHOM
KOHTPOJIBHOU
pabote
CamocrosTenbHoe
8.2 3ammra H3ydeHue yuyeOHou
JNEKTPOABUTATENCH JITEPaTypHI,
HampspkeHueM Bblme 1 kB: KOHCIIEKTa AynuropHas
or wmexaydasneix K3, or 1,5 0,2 JICKIIMH; KOHTPOJIbHAS IK-5.3
3aMbIKaHUS OJHOU (as3bl Ha MOJArOTOBKA K pabora Ne3
3eMJII0, OT HEPEerpy3ku | AyAUTOPHON
MTOHIDKCHUS HATIPSDKCHUS KOHTPOJIBHOM
pabote
CamocrosrensHoe
u3ydeHHue y4eOHOH
JIUTEPATYPHI,
8.3 3ammThl KOHCIIEKTa AynutopHas
3JIEKTpOABUTaTENEH 0,5 0,2 JIEKI[UH; KOHTPOJIbHAS I1K-5.3
HanpspkeHreM 10 1 kB MOJITOTOBKA K paborta Ne3
ayIUTOPHOU
KOHTPOJIbHOM
pabote
Wroro no pazneny 2,5 0,6
9. 3amura reHepaTopoB
CamocrosTenbHoe
u3ydyeHue yueOHoM
9.1 [oBpexxnenus u JUTCPATYPBI,
HEHOPMaJbHbIE PEKHMBI KOHCHeIﬁTa AyAuTOpHas
paboTst FeHEPATOPOB. 0,5 0,2 JIEKITHIL; KOHTPOJIbHAS I1K-5.3
TpeGoBaHEA K FX 3ammHTe HOI[FOTOBKaUK pabora Ne4
AyAUTOPHON
KOHTPOJIbHOM

pabote




CaMOCTOSITEIbHOE

9.2 3ammTel 0o0MOTKH H3ydeHue yuyeOHou
cTatopa: OT MexaydasHbIX JIUTEPaTypHl,
K3, or 3amblkaHuil Mexay KOHCIIEKTa AynuropHas
BUTKaMH OJHOW (a3bl, OT 1 0,2 JICKIIMH; KOHTPOJIbHAS IK-5.3
3aMBIKaHHsl Ha KOPIYC, OT MOJIrOTOBKA K pabora Ne4
Heperpy3kd TpPH BHEUIHUX AyAUTOPHON
KOHTPOJIBHOU
K3
pabote
CamocrosTenbHoe
u3ydyeHue y4eOHoMH
JIUTEPaTyphI
9.3 3Bammra portopa: OT ’
3aMbIKaHIII/II}I Ha pKO I;I Cc BO Komerertra AymuTopras
BTODOI Tquep Y or 0,5 0,2 JIEKITHIL; KOHTPOJIbHAS I1K-5.3
P ’ HOATOTOBKA K pabota Ne4
Heperpy3ku ayIETOpHOf
KOHTPOJIbHOM
pabote
HWroro no pazneny 2 0,6
10. 3ammra cOOpHBIX HIMH
CamocrosTenbHoe
u3ydyeHue yueOHoMH
JIUTEPaTypHl,
KOHCIIEKTa AynuropHas
10.1 g pepeHnmanbHas N
samra ujllnﬂ(b(b P 2 0,2 JIEKITHIL; KOHTPOJIbHAS I1K-5.3
MOJArOTOBKA K pabora Ne4
ayIUTOPHOM
KOHTPOJIbHOM
pabote
HWroro no pazneny 2 0,2
11. 3ammra 31€KTPOYCTaHOBOK
HHU3KOTO HaNPsDKEHUS
CamocrosTenbHoe
u3ydyeHue y4eOHoM
JIUTEPaTyphl
111 3amuTa ’
INEKTPOYCTAHOBOK HI/ISIEOFO Komerexta Aymutopuaz
an ﬂig}lm 1 0,2 JIEKLHI; KOHTPOJIbHAS IK-5.3
P HOATOTOBKA K pabora Ne4
MIPEIOXPAHUTEIISIMU ayITOpHOf
KOHTPOJIbHOM
pabote
CamocrosTenpHoe
112 Sammra u3ydyeHue y4eOHoM
' JIUTEPATYPHI,
JNEKTPOYCTAHOBOK ~ HH3KOTO KOHCIIOKTA AyautopHas
HaIpsHKEHUS N
aBT(E)MaTI/I‘{eCKI/IMI/I 1 0,2 JIEKLI; KOHTPOJIbHAS IK-5.3
MOJArOTOBKA K pabora Ne4
BO3IYIIHBIMH ayIETOpHOf
BBIKJTFOYATEIISIMH KOHTpOMHHOM
pabote
HWroro no pazneny 2 0,4

12. ABTOMaTHKA
DJIEKTPOIHEPTETHUECKUX CHCTEM




CamocrosTenpHoe
u3ydyeHue yueOHoM

JIUTEPaTypHl,
12.1 ABTOMaTHUYECKOE KOHCIEKTA 3ammra
MOBTOPHOE BKITFOUCHUE 0,5 0,2 JICKIIMH; naboparopHoi IK-5.3
(AIIB) MOATOTOBKA K paboTbl
3aIIuTe
nabopaTopHOi
paboTsI
CamocrosTenbHoe
u3ydyeHue y4eOHoMH
JIUTEPaTypHI,
12.2 ABTOMaTHUYECKOE KOHCIEKTa 3ammra
BKITIOYCHUE pe3epBHOTO 1 0,2 JICKIIMH; nabopatopHoi IK-5.3
nutanus (ABP) MOATOTOBKA K paboTbl
3aIIuTe
nabopaTopHOi
paboTsl
CamocrosTenbHOe
u3y4yeHHue y4eOHOH
12.3 ABTOMaTHueCKas JIUTEPATypBL,
yacToTHas pasrpy3ka (AUP) KOHCTIEKTa AynuropHas
u 4acTOTHOE 0,5 0,1 JIEKI[UH; KOHTPOJIbHAS I1K-5.3
aBTOMAaTHYECKOE ITOBTOPHOE MOATOTOBKA K pabota Ne4
Brmouenue (HYAIIB) ayTUTOPHOU
KOHTPOJIBHOMN
pabote
Wroro no pazneny 2 0,5
13. BromonHenne u  3ammuTa
KYpPCOBOTO NPOEKTa
CamocrosTenbHOe
u3y4yeHHue y4eOHOH
13.1 Bei6op obbseMa JATEPATYPEL,
peneitHoi 3aLIUTHI u CTIPaBOTHoN 1 Kypcosoii mpoexkr.
2 HOPMAaTHBHOU IK-3.3
ABTOMAaTHKUA B COOTBETCTBUH ) Paznmen Nel
¢ TpeboBanusmu [TYD JMTEPATYPEL,
BBITIOJTHEHNE
KYpCOBOTO
IPOEKTa
CamocrosTenbHOe
u3ydyeHue y4eOHOH
JIUTEPATYPHI,
CTIPABOYHOM 1 Kypcosoii npoexr.
13.2 Pacuer ToxoB K3 2 HOPMaTHBHOH ITK-5.3
Paznen No2
JUTEPaTypBHI;
BBITIOJTHEHUE
KypCOBOTO
MpOeKTa
CamocrosTenbHOe
u3y4yeHHue y4eOHOH
13.3 Pacuer ycraBOK 3aIiuT [TATEpATYPEL,
CHJIOBOTO  TpaHc(opmaTopa CTIPABOTHOM 1 KypcoBoii npoexr.
2 HOPMAaTHBHOH ITK-5.3
Ha Oaze Pazpmen Ne3
JUTEPaTypBHI;
INEKTPOMEXAHUUESCKHX peie
BBITIOJTHEHUE
KypCOBOTO

IIPOEKTa




CamocrosTenpHoe
u3ydyeHue yueOHoM

OK3aMCH

JUTEPaTYPHI
13.4 Pacuer ycTaBOK 3aIlUT paType!,
CEKLIMOHHOTO  BBIKJIIOYATEs CTIPABOHHOM 1 Kypcosoii nmpoekr
2 2 HOPMAaTHBHOU ’ IK-5.3
Ha Oaze Paznen No4
JHUTEPaTypBI;
JNIEKTPOMEXAHHIECKHX pelie
BBITIOITHEHNUE
KypCOBOTO
HpOeKTa
CamocrodrenbHOe
u3ydyeHue y4eOHoMH
JIUTEPATYPBHI,
13.5 Pacuer ycraBOK 3aIlUT CIPaBOYHOH U .
. | KypcoBoii mpoexr.
NpUcoenHeHnsT Ha  0ase 8 2 HOPMAaTHBHOU Paszen NeS IK-5.3
MUKPOIIPOLIECCOPHOTO pee JHUTEPaTypBI; B
BBITIOITHEHNUE
KypCOBOTO
HpOeKTa
CamMocTosTenpHOe
u3y4yeHHue y4eOHOH
13.6 Pacuer yCTaBOK JIUTEPATypBL,
asromatuku (APHT, AIIB, CIPaBOYHOU U KVDCOBOM IIDOEKT
ABP, AYP, ycrpoiicTBO 4 2 HOPMAaTHBHOH pras/:[en J\I;u 6 ' ITK-5.3
aBTOMATHYECKOTO JNTEPATypBI; B
BKtoueHus KY) BBIIIOJIHEHUE
KypCOBOTO
IIPOEKTa
CamMocTosTenbHOe
u3ydyeHue y4eOHOH
JIUTEPaTypHI,
V- cnpaBouHoii 1 | KypcoBoii mpoexT.
13.7 CxeMsl  peneiHOMH P . P P
8 6 HOPMaTHBHOH I'pacpuueckas IK-3.1
3aIUTH ¥ aBTOMATHKI
JNTEPATypBI; 9acTh
BBITIOJTHCHUE
KypCOBOTO
IIPOEKTA
CamocrodrenbHOe
u3ydyeHue yueOHoM
JIUTEPATYPBHI,
CIPaBOYHOH U I1K-3.1,
13.8 3ammra  KypcoBoro N .
8 6 HopMmatuBHOH | KypcoBoii mpoekt [1K-3.3,
HpOeKTa
JIUTEPaTypBI; IK-5.3
HOJATOTOBKA K
3alUTe KypCOBOTO
HpOeKTa
Hroro no pazaeny 36 24
HWroro 3a cemectp 36 36 36 |30,7 9K3aMEH,KII
KypCOBOH IPOEKT
Hroro no aucrumiuze 36 36 36 |[30,7 P POCKT,




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlng  peanu3zanuu  NPEAYyCMOTPEHHBIX BUJOB Yy4eOHOMl paboThl B  KayecTBe
0o0pa3oBaTeNbHBIX TEXHOJOTHH B TPENOJABaHMM IUCHUIUIMHBI «PeneitHas 3ammra u
aBTOMAaTH3alUsl  DJIEKTPOIHEPreTUYECKUX  CHUCTEM»  MCHOJIB3YKOTCS  TPaJuLMOHHAs U
MOJ1yJIbHO-KOMIIETEHTHOCTHAsl TEXHOJIOTUH.

[lepenaya HEOOXOOUMBIX TEOPETUYECKUX 3HAHUH U (OPMUPOBAHHE OCHOBHBIX
NPEACTABICHUM 10 Kypcy «PeneliHas 3amura M aBTOMAaTU3aLUsA DJICKTPOIHEPreTUYECKUX
CUCTEM» IIPOUCXOJIUT C UCIIOb30BAaHUEM MYIbTUMEIUHNHOTO 000PYAOBAHHUS.

Jlekiuu MPOXOJAT B TpPAAMLUMOHHOW (opme, B ¢dopMme JIeKUUH-KOHCYIbTALUNH U
npoOieMHbIX Jekuui. Teopernueckuit Marepuan Ha MNPOOJIEMHBIX JIEKUIUSAX —SBISETCS
pe3yabTaTOM YCBOCHHUS NOJIYYEHHOM HMH(OpPMAIMMU IMOCPEICTBOM ITOCTAHOBKH IMPOOIEMHOTO
BOIpOCA M TIOMCKa IMyTel ero pemeHus. B xome mnpoBeaeHUs] JEKIMOHHBIX 3aHSATUN
IIpelyCMaTPUBAETCSL:

1) wucmonp30BaHHWE AIEKTPOHHOTO JIEMOHCTPAIMOHHOTO MaTepHaia MO0 TeMaM,
TPeOYIOMMM HJUTFOCTPAIIUU  pabOThl CHEIUAIU3HUPOBAHHOTO MPOTPAMMHOTO OOecreueHus,
CJIOKHBIX CTPYKTYPHBIX CXE€M U OOJIBIIIOTO 00bheMa rpauIecKoro MaTepuana;

2) UCTIOJIb30BAHUE HJICKTPOHHBIX YUCOHUKOB 110 OTACTBHBIM TEMaM 3aHSTHIA;

3) aKTUBHBIC U MHTEPAKTHBHbBIC (HOPMBI OOYUCHHsS: BApUATHUBHBIN OMPOC, TUCKYCCHH,
YCTHBIN OIPOC U T.J.

Ha npaktuyeckux v 1a00paTOPHBIX 3aHATHUSIX UCIIOJIb3YETCsl KOMaHHas paboTa.

6 YueOHO-MeTOaUYeCKOe 0OecnieueHHe CaMOCTOSITeILHOM padoThI 00ydarommxcst
IIpencrasneno B npuioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl NPOBeACHHS MPOMEKYTOYHOM ATTeCTAMHI
IIpencraBneHs! B IPUIIOKEHUH 2.

8 YueOHO-MeTOAUYecKOe M MH(OPMAIIMOHHOE 00ecnevyeHHe JUCITUIIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Amnapees, M. B. Peneiinas 3ammira 2I€KTPOIHEPTETHUECKUX CHCTEM . yuel. mocooue
/| M. B. Augapee, H. }0. Pyban, A. A. CyBopoB [u np.] ; ToMCKHII MOJUTEXHUUCCKUIN
yHuBepcuteT. — Tomck : U3a-Bo ToMmckoro momutexandeckoro yauBepcutera, 2018. — 167 ¢. —
ISBN 978-5-4387-0796-7. - Tekcr : DIIEKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1043860 (mata obpamerus: 19.01.2026). — Pexum
JIOCTYTIA: MO TIOTHCKE.

2. EpmoB, A. M. PeneiiHas 3amura B cHCTeMaxX JJIEKTPOCHAOXKEHUS HANPSHKCHHEM
0,38-110 kB : yuebHOe mocodue 11 npakTuueckux pacuéros / A. M. Epios. - 3-e u3z., nepepad.
- Mocksa ; Bonorna : Uadpa-Uuxenepus, 2024. - 608 c. - ISBN 978-5-9729-2172-0. - Texkcr :
anekTpoHHbli. - URL: https://znanium.ru/catalog/product/2172515 (mata oOpareHus:
19.01.2026). — PeskuM mocTyma: mo moamucKe.

3. AradonoB, A. MU. CoBpemeHHas peyeiiHass 3amMTa W aBTOMAaTHKa
AJICKTPOIHEPTETHICCKUX CUCTEM : yueOHoe mocodue / A. U. Aradonos, T. FO. bpoctunona, H. b.
JI>xazoBckuil. - 3-e u31., nepepad. u goi. - Mocksa ; Bonorna : Uadpa-Uuxenepus, 2025. - 300
c. - ISBN 978-5-9729-2212-3. - Tekcr : 3JICKTPOHHBIMN. -
URL: https://znanium.ru/catalog/product/2226930 (nmara obOpamenus: 19.01.2026). — Pexum
JOCTyTA: 10 TOJIMHUCKE.



https://znanium.com/catalog/product/1043860
https://znanium.ru/catalog/product/2172515
https://znanium.ru/catalog/product/2226930

0) lonotHuTeIBLHAS TUTEPaTypa:

1. PeneitHas 3amuTa ¥ aBTOMAaTHKA TMMOHU3UTEIBHBIX TOJCTAHIIMA MPOMBIIIICHHOTO
npennpusaTus : yaeonoe mocodbue / B. A. Urymenmes, B. K. Oneitnukos, H. T. ITatmmn, E. A.
[TanoBa ; MI'TY. - Maruuroropck, 2014. - 103 c. : wn., rpad., cxemsl, Tabm. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3622. - ISBN 978-5-9967-0439-2. -
Tekct : HeOCpeACTBEHHBIN. - AaTa oopamenus: 19.01.2026.

2. XKypnan «BecTHUK IOVYpI'Y. Cepus «OHepreTuka» -
URL.: https://www.powervestniksusu.ru/index.php/PVS (marta oopamienus: 19.01.2026).
3. XKypnan «DNEKTPOTEXHUYECKUE CHUCTEMBI " KOMIUIEKCHD) -

URL.: http://esik.magtu.ru/ru/ (nara obparenus: 19.01.2026).
4. Xypnan «BectHuk ~ MBaHOBCKOTO  TIOCYJAapCTBEHHOI'O  3HEPreTUYECKOIO

yauBepcureta» - URL: http://vestnik.ispu.ru/ (mata oopamenus: 19.01.2026).

B) MeToan4eckue yKazaHusi:

1. TMatmmu, H. T. MoaenupoBaHue MaKCUMadbHONW TOKOBOW 3alllUTHl JIMHUH
ANIEKTPONEpeadyll C OTPaHUYCHHO-3aBHCHMOM BBIIEPIKKOH BpeMeHH Ha J1abopaTOpHOM
koMmiuiekce  «P3MA B cHcTeMax — JJIEKTPOCHAOKEHHMsI HA  OCHOBE  BHUPTYAJIbHBIX
CBOOOTHO-TIPOTPAMMHUPYEMBIX KOHTPOJUIEPOB» | METOJIMYECKHE YyKa3aHHi K JabopaTOpHOM
pabote no nucuuruinHe «PeneliHas 3amumTa ¥ aBTOMaTU3alMsL JIEKTPOIHEPTETHUECKUX CUCTEM)
i ooyuaronuxcst Harpasienus 13.03.02 «OnekTposHepreTuka u 3JIeKTPOTEXHUKA», TPOPHITH
«Qnexrpocuabkenune» /[ H. T. [Matmun, E. A. ITanosa. — Marautoropck: M3a-8o MarHuToropck.
roc. Tex. yH-Ta uM. I.J1. HocoBa, 2016. — 12 c. — TekcT : Henmocpe1CTBEHHBIH

2. Ilarmwmn, H. T. UccnenoBanue yCTpONWCTB aBTOMATHKUA B CHUJIOBBIX JJIEKTPUUYCCKUX
ceTsax Ha nabopaTopHOM KOMILIEKCE «P3uA Ha OCHOBE BUPTYaJIbHBIX
CBOOOJAHO-TIPOTPAMMHUPYEMBIX KOHTPOJUIEPOB» | METOAMYECKHE YKa3aHHs K TPOBEACHUIO
71a00paTOPHBIX pabOTHI M0 AUCHUIUIMHE «YTIPaBICHHE, 3allUTa U aBTOMATH3alMUs MUTAIOUIUX U
pacmpeeuTeNbHBIX ceTel» mis cTyaeHToB HampasieHus 13.04.02 DnextposnepreTuka u
IIEKTPOTEXHUKA, Tpoduib DnekrpocHadxenue / H. T. [Matmun, E. A. [TanoBa. -MarHuToropck:
N3n-Bo Marnutoropck. roc. Tex. yH-ta uMm. .M. Hocoma, 2016. — 16 c. — Tekcrt
HEIOCPEICTBCHHBIMN.

3. Ilarmmu, H. T. Ucneitanus muddepennmanbroro pene toka tuma J[3T-11 Ha
nabopatopHoM creHne «Peneiinas 3ammra P3-CK» ¢ mpuMeHneHreM nmporpaMMHO-TEXHUYECKOTO
komruiekca Delta Profi : meron. ykasanust k gabopaTopHOMY MPAKTHKYMY [0 AMCIUTUIAHE
«PeneliHas 3amMTa U aBTOMAaTH3alUsl IEKTPOIHEPTETUUECKUX CHUCTEM» JUISl CTYACHTOB BCEX
dbopm obOyuenus HampapieHus 13.03.02 «DnekTposHepreTuka W 3JIEKTPOTEXHHUKA», MPO(IIIH
«nexrpocHadkenue» / H. T. [Narmmun, E. A. [TanoBa. — MarauToropck: M3n-Bo MarHuToropck.
roc. TexH. yu-ta uM. [ .. HocoBa, 2017.- 13 c. — TekcT : HemOCpeACTBEHHBIM.

4, Tlarmmua, H. T. MccimenoBanme MaKCHMaJbHOM TOKOBOH 3aIllMTHI  JHHUH
3JIEeKTpoNepeaud ¢ MyCKOM IO HampspKeHWIo Ha jabopartopHoMm crteHzae «PeneitnHas 3amura
P3-CK» ¢ npumeHeHreM nporpaMMHO-TeXHIHYeckoro komiutekca Delta Profi : metox. ykasanus k
MIPOBEICHUIO JabopaTopHON paboThl Mo aucruiuinHe «PeneiiHas 3ammuTa ¥ aBTOMATHU3AIMS
AIIEKTPOIHEPTETUUECKUX CUCTEM» JJIsi CTYIEHTOB BceX GopMm oOyueHust Hampasienus 13.03.02
«DNEKTPOIHEPIETHKA U AIEKTPOTEXHUKAY, Tpoduiib «InexkrpocHabxkenune»/ H. T. Ilarmun, E.
A. Ilanoa. — Maruuroropck: M3n-Bo Marauroropck. roc. Text. yH-ta um. I.J1. Hocosa, 2018. -
10 c. — TekcT : HEemoCpeICTBEHHBIN.

5. Harmmu, H. T. Hcnbeitanus pene CONpOTHBICHHS Ha JIaOOPaTOPHOM CTEHJE
«Peneitnas 3ammra P3-CK» ¢ npuMeHeHreM mporpaMMHO-TexXHHUeckoro komruiekca Delta Profi
: Meroanyeckue yka3aHus K JJaOOpaTOpHOMY IPAKTUKyMY 10 TucHUILNHe «Penelinas 3amuTa u
aBTOMATH3AlMs AJIEKTPOIHEPTeTUYECKUX CHCTEM» Uil CTYIACHTOB BceX (opM o0O0ydeHHUs
HaIpaBJICHUS 13.03.02 «ONEeKTPOIHEPreTuKa U IIEKTPOTEXHUKAY, npoduIb
«Qnexrpocuabkenune» /[ H. T. [Matmun, E. A. ITanosa. — Marautoropck: M3a-8o MarHuToropcek.
roc. TexH. yH-ta uM. [.1. HocoBa, 2017.- 12 c¢. — TekcT : HemocpeCTBEHHBIH.


https://www.powervestniksusu.ru/index.php/PVS
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/

6. Ilatmun, H. T. MccrnenoBanne TOKOBBIX 3aIMT B CHJIOBBIX JICKTPUUYECKUX CETSX Ha
nabopaTopHOM KomIuiekce «P3uA Ha OCHOBE BUPTYaJIbHBIX IPOrPAMMHUPYEMBIX KOHTPOJIEPOBY
METOAMYECKHE YKa3aHUs K MPOBEACHUIO Ja0OpaTOPHBIX paboT MO TUCHUIUIMHE «YIIpaBlieHHE,
3aI0UTa M aBTOMATH3alMs NMHUTAIOIUX U PACHPENEIUTEIbHBIX CETeW» I MarucTpPaHTOB IIO
HaIpPaBJIEHUIO 140400.68 DNEKTpO-IHEPreTHKA u AIIEKTPOTEXHUKA, npoduib
OnekTpocHaOkeHue. — Marnuroropck: M3a-eo MarnuTtoropck. roc. TexH. yH-ta um. [.H.
Hocoga, 2015. — 16 c. — TekcT : HemOCpeACTBEHHBIH.

r) [IporpammHuoe obecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o6ecnneuenne
HanmeHnoBanme
I10

MS Office 2007
Professional
Autodesk
AutoCad
Electrical 2011
Master Suite
ACKOH Kommac
3D B.16

Ne norosopa CpoOK IeiiCTBUS TUIEH3UU

Ne 135 ot 17.09.2007 0eccpovHO

K-526-11 o1 22.11.2011 0eccpovHO

1-261-17 ot 16.03.2017 0eccpovHO

CBOOOJHO pAacIpOCTpaHsIeMOe

FAR Manager 1o 0eccpouHo
LibreOffice ;}3 86OHHO pactpoctpatieMoe OeccpouHo
Linux Calculate ;}3 86OHHO PacpOCTpanseMoe 0eccpodHo

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca Ccouika

DnekTpoHHBIE pecypchl ondmuoTexku MI'TY um.
I'"1. HocoBa

HarmonanbHast HH(GOPMAHOHHO-aHATUTHIECKAsT
cucteMa — PocCHICKUT MHICKC HAYYHOTO https://elibrary.ru/project_risc.asp
uutuposanus (PUHIL)

https://host.megaprolib.net/MP0109/Web

DnekTpoHHas 6a3a nepuoanueckux m3ganuii OO0

«VIBUC» https://eivis.ru/

denepanbHOE TOCYIAPCTBEHHOE OFOIKETHOE
yupexnenue «DenepanbHbIil HHCTUTYT http://www..fips.ru/
MIPOMBIIIICHHON COOCTBEHHOCTH

Poccuiickas ['ocynapcTBeHHas OnOIHOTEKA. https://www.rsl.ru/ru/4readers/catalogue
Karanoru s/

9 MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne TN CIUTIIAHBI (MOTYJIs1)

MatepuaiabHO-TeXHUYECKOe 00ecreueHre TMCIUIUTMHBI BKIIIOYAET:
1. VY4eOHble ayauTopuu [UIsl TPOBEACHUS 3aHATHA  JIEKIMOHHOTO THMA -


https://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp
https://eivis.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/

MYJIbTUMEINIHBIE CPEICTBA XPAaHEHHUS, TIEpeIauu U MPeICTaBIeHUS HHPOPMALIUH.

2. VY4yeOHble ayqUTOpUU [UId TNPOBEACHMS NPAKTUUECKUX 3aHATHH, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIMI, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM aTTECTalllH - T0CKa,
MYJIbTUMEIUNHBIN MPOEKTOP, IKPaH.

3. Tlomemienus [uis CaMOCTOATENBHOM pabOTHl OOydaloUMXCs - TEPCOHAIbHBIC
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ JOCTYIIOM B DJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

4. TlomemeHnue misg XpaHeHWs] W TPOPMIAKTUYECKOTO OOCTY)KHMBAHHS YYEOHOTO
000pyIOBaHUS - CTEIUTAXKH, CeU(DbI A1 XpaHEHU y4eOHOT0 000pyI0BaHHUS.

5. VY4eOHbIE ayauTOpUHU AJI IPOBEICHUS 1a00paTOPHBIX padoT:

- nmaboparopusi anekTpocHabxeHus (215) (;mabopaTopHbIE YCTAaHOBKH, U3MEPHTEIbHBIC
IpUOOpPBI 711 BHIIOJHEHUS J1a00paTOPHBIX pabOT: YCTAaHOBKA Ui IPOBEPKU PEJCHHBIX 3aIlUT
V5052, ycraHoBka Juisi IpoBepKH peneiHbix 3ammT DYS5001, ycraHOBKa s NPOBEPKU
peNeiHbBIX 3aIIuT Y paH-2)

- MexdakynbreTcKas 1abopaTopusi MOACIUPOBAHHS CHCTEM JIEKTpOocHaOxeHus (217)
(;maboparopHblli KOMIUIEKC «PeneifHas 3amurta 1 aBTomatnka B COC» nmias MoaenupoBaHUS
YCTPOMCTB pesIeifHON 3alIUTHl M aBTOMATUKK HA CBOOOHO - MMPOrPaMMHUPYEMbIX KOHTPOJUIEPAX,
nabopaTtopHblii crenn «Peneiinas 3amurta» P3-CK).



MMPUJIO)KEHHE 1
(oGs3aTenbHOR)

Y4ueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl CTYIEHTOB

AynuTopHas caMOCTOSITENIbHASI pab0oTa CTYACHTOB Ha JIGKIIMOHHBIX, TA0OPATOPHBIX U
MPAKTUYECKHUX 3aHATUAX BKIIOYAET B ceOsl:

1) BeIMOIHEHNE KYPCOBOI'O IIPOEKTA;

2) HanmKMCaHWE ayJUTOPHBIX KOHTPOJIBHBIX PaldoT.

BreayauropHast camoctosiTenbHast paboTa CTYICHTOB BKIIFOUAET B ceO0sl:

1) urenue u npopaboTKa JEKIUOHHOTO MaTeprala U PEeKOMEH/I0BaHHOM JTUTEpaTyphl;

2) caMOCTOSITENIbHOE BBITIOJIHEHUE OTEIBHBIX Pa3AesiOB KypCOBOTO MPOCKTA;

3) IOATOTOBKY K YCTHBIM OIPOCaM, ayAUTOPHBIM KOHTPOJIbHBIM paboTam, 3aliuTaM
1ab0paTOPHBIX PaboT, 3aMUTE KypCOBOTO MPOEKTA U K SK3aMEHY.

Bonpocs! 1151 3a1MThI 1a00paTOPHBIX PadoT:

1. Kak oOecnieunBaercs cenektuBHocTs MT3?

2. Yro Takoe kod¢p¢ummeHnt cxembl? Kak OH yuuThIBaeTcs mnpu BbIOOpe TOKa
cpabarpiBanuss MT3?

3. Kakas cxema MT3 npumeHsercst B ceTH ¢ U30JUpoBaHHON HelTpanbio? [Touemy?

4. Tlouemy nByxdaszHas aByxpeneitHas cxema MT3 He HCHOIB3yeTCsl B CETH C
[JIyX03a3€MJIEHHON HEUTpablo?

5. Kak onienuBaercs 4yBcTBUTEILHOCTE MT3?

6. B kakux ciydasx peKOMEHIYeTCsl HCIIOJIb30BaHHE TOKOBOM OTCEUKM IS 3allUThI
JIDII?

7. Kaxk onpenensercs 30Ha 1eHCTBUS TOKOBOW OTCEUKHU?

8. Kak BeiOMpaercs Tok cpabaThiBaHHsI TOKOBOM OTCEUKH Ha JIMHUM C ABYXCTOPOHHHUM
nuTaHuem?

9. Kak onpenensieTcst TOK cpabaThIBaHUS TOKOBOW OTCEUKHU?

10. Kak onpenensiercsi TOK cpabaThIBaHUsI TOKOBOM OTCEUKH C BBIICPKKOW BpeMEHU?

11. IlpuHIMO KEUCTBUS HECEIEKTUBHON CUTHAIM3AIIMN O 3aMbIKaHHUIX Ha 36MITIO?

12. ®unbTp TOKOB HYJIEBOH MOCIEAOBATENFHOCTH: CXeMa, MPUHIUI IEHCTBUSA, 00JIaCcTh
MIPUMEHEHUS?

13. Tpancdopmarop TOKa HyJEBOW MOCIEAOBATEILHOCTH: MPUHIIMIT JEHCTBUSA, 00JIACTh
MIPUMEHEHUS?

14. KakuM 00pa3oM MOXXHO HW3MEPHUTh HaNpsDKEHUE HYJIEBOW IOCIEIOBATEIBHOCTH Ha
pacnpenenuTeibHOM yCTpoucTBe?

15. [loueMy B ceTH C M30JIMPOBAHHOW HEWTPAJbIO 3aIIMTAa OT 3aMBIKAHMNA HA 3E€MIIIO
BBITOJIHAETCS C JEMCTBUEM Ha CUTHAI, 4 HE HA OTKIIOYCHHE?

16. Kakue noBpexaAeHUsI 1 HEHOPMAaJIbHBIE PEKUMbI paboThl XapaKTEePHbI IS CHIOBBIX
TpanchopmMaTopoB?

17. Ot kakux noBpexaeHui 3amuniaet auddepeHnunanpHas 3amura Tpanchopmaropa’?

18. I3 kakux COCTaBISAIONIMX CKJIAIbIBAETCS TOK HeOayaHca B auddepeHrnanbHon
3alUTe CHIIOBOTO TpaHcopmaropa?

19. Ha3zoBure cnocoObl CHUXKEHMsI TOKa HebaaHca?

20. Kak Bnuser ucnoin3oBanue peiae ¢ BHT Ha ompenenenue Toka cpabaThiBaHUS
nuddepeHIaIbHON 3aIUTH CHIIOBOTO TpaHchopmaTopa?

21. Haznauenue AIIB.

22. Knaccuduxanus ATIB.

23. IosicauTe paboTy cxembl MyCKOBBIX opranoB ABP.

24. Kak oOecrieunBaeTcs pe3epBUPOBAHNE B SHEPTOCUCTEME?

25. B cersx xakoro kiacca HanpsbkeHus ucnonb3yercs OAIIB? TTouemy?



3agaHus K KypcOBOMY IIPOEKTY:

Bonpocsl, noiesxariyie pacCMOTPEHHUIO B KYPCOBOM MPOEKTE:

1. BsiOpare 00beM peneiHOM 3alIUTH U aBTOMAaTHKH B COOTBETCTBUU C TPEOOBAHUSAMHU
I1yo.

2. Paccumtars Toku K3 Ha BceX mpUCOETUHEHUSX.

3. Paccumrate  ycTaBKM  3amuT  CWJIoOBOoro  TpaHcpopmaropa  Ha  0aze
AIIEKTPOMEXAHUYECKUX peJIe.

4. PaccuutaTh  yCTaBKM  3alllMT  CEKIMOHHOIO  BBIKJIIOUaTesns  Ha  Oase
AIIEKTPOMEXAHUYECKUX peJIe.

5. PaccuurtaTh  yCTaBKM  3alIMT NOPUCOEAMHEHHA TO  3aJaHMi0 Ha  0aze
MHUKPOIPOIIECCOPHOTO peJie.

6. Paccumrtater ycraBku aBtomatuku (APHT, AIIB, ABP, AYP, ycrpoiicTBO
aBTOMaTH4YecKoro BkitoueHus KY).

['padpraeckast 4acTh MpOEKTA: HAUEPTUTH CXEMbI PEIICHHON 3aIUTHI I KaXKI0TO
PUCOCTUHEHUSI.

Hcxonnbie nannbie (Bapuanr 1)

X Upy gy = 35 kB
U PY.HH — 6 kB
- Cxema PY BH - 3H

x4

Q Q Xemax = 2,02 OM
_ -~ Xemin = 2,53 OM
T T2 ST.HOM =16 MBA
m Swarp = 11,2 MBA
I TA3 TA8 TA @—I- PHaI‘p.maX = 8,96 MBT

™1 A\ PHan.min = 6,5 MBT
@@ (E'g I Ql QHan.maX = 6,72 MBap
QHarp.min =4,88 MBap
1 el T 1 1 2
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Hcxonnbie nannbie (Bapuanr 2)

Upy,BH =110 kB
Upy.HH =10 kB

ByEH Cxema PY BH - 3H

PHan.min =0,8 MBt

Q cmax = 9,29 OM
TA2 Xcmm - 662 OM
LV ST.HOM = 6;3 MBA
Syarp = 4,41 MBA
™ P = 2,87 MBr
Harp.max )
@ ™2

%
N
%

& QHarp.max = 3,35 MBap
waro.min = 0,94 MBa
1c T e Q p.min p
Py l Yucmno orxomsammx KJI - 10
@ @ @ @ Brikmrouarens Ha PY BH — BOb
Brixnaroyarens Ha PY HH -
6 BBY-CDII-D
AR MorHocTs aBurarens — 400
Bt

[Tpu 3amMTe KYpCOBOI0 NMPOEKTA CTYIEHTY HE0OX0IMMO MOSCHUTH MOPSAOK pacueTa
YCTaBOK U MPUHIUII JEHCTBUS 3aIIUT MPUCOSANHEHUS, 3aJIAaHHOTO MTPENO0/1aBATEIIEM.

AyIMTOpPHBIE KOHTPOJIbHbIE Pa0OTHI:

Bonpoch! kK ayI1uTOPHOH KOHTPOJIbHOM padore Nel

1. Kakwe BuUIBI KOPOTKHX 3aMbIKaHUH XapaKTEpHBI ISl CETeH C 3a3eMJICHHOU
HelTpanbio? JlaliTe UX XapaKTepUCTHKY.

2. Kakume BBl KOPOTKHMX 3aMBIKAaHUM XapaKTEPHBI JII CETe C H30JUPOBAHHOMN
HelTpanbio? JlaliTe UX XapaKTepUCTHKY.

3. Uro Takoe HEHOpPMaJbHBICE pPEXUMBI PabOTHI d3MeKkTpoobopynoBanusa? Kakue
HEHOPMAaJIbHbBIE PEXUMBI MOTYT BOZHUKATh B 3JIEKTPOYCTAHOBKAX ?

4. Kak TpaHnchopMHUPYIOTCS TOKH 3a TpaHCHOPMATOP CO CXEMOW COCTUHEHHS 0OMOTOK
Y/A-11 npu aByx($a3HOM KOPOTKOM 3aMBIKQaHHUH?

5. Kak tpancopMupyroTcsi TOKH 3a TpaHCHOPMATOpP CO CXEMOH COCTUHEHUS] 0OMOTOK
Y/A-11 npu omHO(pa3HOM KOPOTKOM 3aMbIKaHUH?

6. Kakue TpeGoBaHUs MPEABIBISIIOTCS K peneitHoi 3amuTte? JlaiiTe nX XapaKTepUCTHKY.

7. Kak ocymecTBisieTcs NpoBepka TpaHCHOpPMATOpPOB TOKa Ui Iened peneiHoi
3alIUThI IO BTOPUYHOU HArpy3ke?

8. Kakue cxembl BKIIOUEHHUS U3MEPUTEIIBHBIX TPAHC(POPMATOPOB TOKA UCTIONB3YIOTCS B
peneitHoit 3ammre? Kakoi xoaddummeHT cxemMbl oHM uMeoT? YeMmy paBHBI TOKH B pelie TIPH
Pa3JIMYHBIX BUIAX KOPOTKUX 3aMbIKaHUN?

9. OxapakTepus3ylTe CXE€Mbl BKIIOUEHHUS  H3MEpPUTENbHBIX  TpaHC(HOPMATOPOB
HaIPSKEHUS, UCII0JIB3YEMbIE B PEJICTHON 3aIUTE.

Bonpochl kK ayI1MTOPHON KOHTPOJIbHOM padoTe Ne2
1. Tlpunnun neiicTBUS M BEKTOPHAs AMarpamMma pesie HalpaBiIeHHUs MOLIHOCTH.



2. HampaBneHHas MakCUMaJIbHasi TOKOBAs 3aIIUTa: PUHITUI ACHCTBUS, TOCTOMHCTBA U
HEJOCTATKH.

3. IpomonbHas puddepeHunanbHas 3alUTa JIMHUN: [PUHUUN JEHCTBHA, TOK
HeOanaHca, CXeMBI, JOCTOMHCTBA U HEJOCTATKU.

4. Tlonepeunas nuddepeHuanbHas 3aUTa JUHAN: IPUHIUT JSHCTBHS, JOCTOMHCTBA U
HEJOCTATKH.

5. Pene conpoTuBiIeHUs: MPUHIUIT ACHUCTBUSA, XapaKTEPUCTUKHU.

6. JlucraHmMOHHAs 3alWTa JMHUN SJIEKTPOTEepeadd: MPUHIMI JEHCTBUSA, CXEMa,
o0ecreueHne CEIIEKTUBHOCTH.

7. Hanpasnennas 3amurta ¢ BU-0710KHpOBKOM: IPUHIUT AeCTBUA, cxema BU-kanana.

8. Juddepenmmanbuo-dazuas 3ammra JISI: mpuHIUn AeCTBHS.

Bonpochl kK ay1MTOPHON KOHTPOJIbHOM padoTre Ne3

1. Kakue noBpexeHust XapakTepHbI AJIsl CHIIOBBIX TpaHCc(hopMaTopoB?

2. Cocrapnstomue Toka HeOamaHca JauddepeHIranbHOl  3aIlIUThl  CHIJIOBOTO
Tpanchopmaropa.

3. Cxewmsbl nuddepeHnnanbHOM 3aUMThl CUIIOBOTO TpaHchopMarTopa.

4. Ta3oBasg 3amuTa CHJIOBOrO TpaHcpopmaTopa: Ha3zHAUEHHE, NPHUHLHUI JACHCTBUS
ra3oBOro pere.

5. JluddepenunanbHas 3ammra CHIOBOTO TpaHchopmaropa ¢ pene JI3T-11.

6. Kakume moBpexaeHUSsT U HEHOPMAIbHBIE  PEKUMBI  XapaKTepPHBI IS
3JIEKTPOJIBUTATENECH?

7. Kakue BuABI 3alIUT MCHOJB3YIOTCS Ha JBUTATENSIX MOIIHOCTBHIO a0 5 MBT ot
MeX1y(pa3HbIX KOPOTKHUX 3aMBIKaHHH, UX CXEMBbl U IPUHLIUI ACHCTBHUS.

8. Kakue BuABI 3alUT MCTONB3YIOTCS HA JBUTATENIIX MOIIHOCTHIO CBBINIE 5 MBT ot
MeX1y(pa3HbIX KOPOTKHUX 3aMBIKaHHH, UX CXEMBbl U IPUHLIUI ACHCTBHUS.

9. KaxkoBbl pUYMHBI TEPErpy3KH AJEKTpojaBHraTesneii? B kakoMm ciydae 3ammra OT
Neperpy3Ku J0JHKHA IEHCTBOBATh HA CUTHAJ, @ B KAKOM Ha OTKJIFOYEHHE JIBUraTess OT CETH?

10. [puHIWT qeHCTBUS 3aIUTHI JBUTATENS OT IEPETPY3KH C UCTIOIB30BAHUEM TETLTIOBBIX
pene, o01acTh MPUMEHEHHsI TAKOH 3alUThI, €€ JOCTOMHCTBA U HEOCTaTKH.

11. lpuHOMI [AEWCTBUS TOKOBOW 3alllTHl JBUTATENS OT TEperpy3ku, o0O0JIacTh
MIPUMEHEHHUS TAKOW 3allMTHI, €€ TOCTOMHCTBA U HEJOCTATKHU, CXEMBI.

12. CxeMa v MpUHIUN ACHCTBHSI 3aITUTHI SJICKTPOABUTATEINSI OT IIOHUKCHHS HATPSHKESHUSI.

13. lpuHumn npeWcTBUS 3allUThl 3JIEKTPOJABUTATENS] OT OAHO(DA3HBIX 3aMBIKAHUI
0OMOTKHM CTaTopa Ha 3eMIIIO.

Bonpochl Kk ay1MTOPHON KOHTPOJIbHOM padore Ned

1. Kakue mOBpeXIeHUS W HEHOPMAJbHBIE PEKUMBI XapaKTEPHBI JJIi CHUHXPOHHBIX
TeHEepaToOpoOB?

2. Kakue TpeboBaHMS IPEIbABISIOTCS K 3alIUTe CHHXPOHHBIX TEHEPAaTOPOB?

3. Kak Bmusier nmpumenenue pene ¢ BHT Ha Tok HeGamanca B auddepeHIHanbHOM
samute? [Touemy?

4. 3amuTa CHHXpOHHOTO TeHEepaTopa OT MeKy(Pa3HbIX KOPOTKUX 3aMBIKAHH B 0OMOTKE
cTaTopa: MPUHIIUII JEHCTBUS, CIIOCOOBI CHUKEHUS TOKa HebamaHca.

5. CxeMbl muddepeHIHaTbHON 3alUThl CHHXPOHHOTO TEHepaTropa, HUX MPUHIIMII
JIEMCTBUSA, TOCTOMHCTBA U HEJOCTATKH.

6. 3amuTa CHHXPOHHOTO TEHEpaTopa OT 3aMBIKAHWK MEXIy BUTKAMH OJIHOU (a3bl:
MIPUHITATT JCHCTBUSA, CXEMa, OTIPEICIICHHE TOKAa CpadaThIBaHUSI.

7. 3anmTa CHHXPOHHBIX TEHEPAaTOPOB OT 3aMbIKAaHUN B OOMOTKH CTaTOpa Ha KOPITYC C
ucnonp3oBanremM THII: cxema, mpuHUMNO AEHCTBHS, JOCTOUHCTBA U HEJOCTATKH.

8. 3ammuTa CHHXPOHHBIX T€HEPATOPOB OT 3aMBIKAHWN B OOMOTKH CTaToOpa Ha KOPILYC C
ucnonp3oBanneM THII ¢ moammarHM4YMBaHWeM: cxeMa, MPUHIUIT JEWCTBUSA, JOCTOMHCTBA W
HEIOCTaTKHU.



9. 3amuTa CHHXPOHHBIX TEHEPATOPOB OT 3aMBIKAaHUI B OOMOTKH CTaTOpa Ha KOPIYC C
UCIIONBb30BaHueM TpexTtpancopmaroproro ¢umerpa uw THII: cxema, nmpuHmMm aencTBHS,
JIOCTOMHCTBA U HEJIOCTATKU, MEPTBas 30Ha.

10. 3amuTa CHMHXPOHHBIX TE€HEPATOPOB OT MEpPEerpy3ku C IMYCKOM IO HaIpPsHKEHUIO:
CXEMBI, IPUHITUN IEHCTBUS, TOCTONHCTBA U HEIOCTATKH.

11. ®unbTpoBas 3alIUTa CUHXPOHHBIX T'€HEPATOPOB OT MEPETrPY3KU: CXEMBbI, MPUHIUI
NENCTBUS, TOCTOMHCTBA M HEJTOCTATKH.

12. 3amuTa poTOpa CHHXPOHHOTO FeHEepaTopa OT 3aMbIKaHUS Ha 3EMITIO.

13. Haznauenwue ycrpoiicte AUP u YAIIB, ouepeqHOCTh OTKIIOUEHHUS.

14. Tpuanun aeictBus quddepeHnrnanIbHON 3auTh IHH, ee padoTa npu K3 Ha mmHax
u npu BHemHuX K3.

15. Kakue BUIBI CXeM UCIOJIB3YIOTCS ISl 3aIIUTHl COOPHBIX IIMH M KaKue TpeOOBaHUsI K
HUM IPEIbSIBISIOTCS?

16. Cxema nomHOM nuddepeHnraIbHON 3alUThl ITUH MMOJCTAHIIUNA C IBYMSI CUCTEMaMU
COOPHBIX MIMH C PUKCUPOBAHHBIM pacCIpeACICHUEM MTPUCOCTUHEHUH.

17. Henonnas nuddepeHnuanbaas 3anmTa COOPHBIX IITMH: TPUHITAI ACHCTBUS, CXeMa.

18. 3ammra cereil MIaBKUMU MPEIOXPAHUTENSIMHU, BEIOOP TOKA CpabaThIBaHHUS.

19. 3amuTa ceTeit BO3yIIHBIMUA aBTOMAaTaMU, BEIOOP TTapaMeTPOB cpadaThIBaHUS.

Bonpocsl /151 IpoBeieHUs IK3aMeHAa:

1.  Ponb u Ha3HaueHue ycTpoiictB P3uA B cucteMax 351eKTpocHa0XKEeHHUS.

2.  TpebGoBaHus1, mpeabIBISIEMbIC K PEJICHHOMN 3alTUTE.

3. PesepBupoBanue 3amut. biamkHee u ganpHee pe3epBUPOBaHHE.

4.  Bunbl NOBPEXIECHUN B CETAX C 3a3€MJICHHOW HEWTpasbio. BekTopHbIe quarpaMMbl
TOKOB U HaIIPSKEHUN.

5. Bumgsl TOBpeXIEGHMH B CETAX C M30JMPOBAHHOW HEHTpanplo. BekTopHbie
JUarpaMMbl TOKOB M HaIIPsDKCHUN.

6. MaxkcumanbHas TOKOBasl 3aIUTa, BEIOOP MapaMeTpoB cpabaThIBAHUS.

7. YCTpOHCTBO M IPUHLHUII AEUCTBUS FIEKTPOMArHUTHBIX pelle.

8.  YcTpo#cTBO M NPHUHITUI ICUCTBUS WHIYKITMOHHBIX peie.

9. Pene HampaBieHHUs MOLTHOCTH: NMPUHLMI JICHCTBUSA, BEKTOPHAs AMarpamMma, cxema
BKJIIOUEHUSI.

10. Hasnauenue TpaHchOpMATOpPOB TOKa, peXUMbl  paboTel.  [lorpemrHocTs
TpaHc(hopMaTOpOB TOKA.

11. Beibop TtpanchopmaropoB Toka st ycrpoicTB P3uA. Kpussie mnpenenbHOi
KpPaTHOCTH.

12. TumoBble cXeMbl COeTUHEHUS TPaHC(HOPMATOPOB TOKA.

13. Hasnayenme TtpaHcopMaTOpoB HamNpsOKEHUs. PeXuUMbl pabOTHI, MOTPEIIHOCTH
TpaHc(hOpMaTOPOB HANIPSHKEHUSI.

14. TwumnoBbie CXeMbl COSTMHEHUS TPAHCHOPMATOPOB HATIPSKCHHS.

15. MT3: Ha3zHaueHue, BEIOOp MapamMeTpoB CpabaThIBaHUs, YyBCTBUTEIBHOCTb.

16. MT3 c 610KHPOBKOM TTO HAMPSHKEHUIO.

17. Oobecnedyenne cenexktuBHOCTH MT3.

18. Cxembl MT3 Ha MOCTOSIHHOM OTIEPAaTUBHOM TOKE.

19. ToxoBas orceuka, BEIOOp MapaMeTpoB CpadaThIBaHUA.

20. TpexcryrneHuaras TOKOBas 3alllTa, BHIOOp MapaMeTpoB €€ cpabaThIBaHUS.

21. Hampasnennas MT3: Ha3HaueHue, BHIOOP MapaMeTpOB cpabaTHIBAHUSL.

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

23. Bunel NOBpeXACHMH W HEHOPMAJbHBIX  PEKUMOB  pabOTBl  CHIIOBBIX
TpaHchopMaTopOB.

24. ToKOBBIE 3aIIUTHI CHJIOBBIX TPAHC(HOPMATOPOB.

25. TazoBas 3amuTa TpaHCPOPMATOPOB.

26. IlpuHIMI AEWCTBUS ra30BOTO pele.



27. 3amuTa MEeXOBBIX TPAHCHOPMATOPOB.

28. BreipaBHMBaHHE TOKOB IO Beau4WHE M 1o (asze B auddepeHIrnanbHON 3alImTe
TpaHc(hopMaTopoB.

29. Cocrapmstonye Toka Hebamanca B tuddepeHImaibHOM 3auTe.

30. IlponmonpHas nuddepeHranbHas 3amuTa JMHAN.

31. TokoBas nonepeunas nuddepeHnraibHas 3anuTa JMHAA.

32. HamnpasnenHas nonepeunas nupdepeHnuanbtas 3amuTa JHHAN.

33. JlucraHuuMoHHAas 3alIUTa: MPUHILIMI JEHCTBHUS, OCHOBHbBIE OPTaHBI.

34. XapakTepuCTHKH pelie CONPOTUBICHHS B JUCTAaHIIMOHHOM 3alllUTe.

35. OO0ecrieyeHue CeNEKTUBHOCTY IUCTAHIIMOHHBIX 3AIAT.

36. uddepenunanbHo-hazHas BBICOKOYACTOTHAS 3aIINUTA JIUHUHA JIEKTPONepeayH.

37. HampaBieHHas BBICOKOYACTOTHAS 3aIIMTa JUHUH JIEKTpoNepeayn.

38. @unbTpoBas HanpasieHHas 3amuTa JISI ¢ BU-6:10KkupoBKOiA.

39. TloBpexaeHus U HECHOPMAJIbHBIC PEXKUMBI PAOOTHI TEHEPATOPOB.

40. 3ammra reHepaTopa OT KOPOTKUX 3aMbIKaHUN B OOMOTKE CTaTopa.

41. 3amura reHepaTopoB OT OJAHO(A3HBIX 3aMBIKAHUN B OOMOTKE CTaTopa.

42. 3ammra reHepaTopa OT BUTKOBBIX 3aMbIKaHUI B 0OMOTKE CTaTopa.

43. 3amuTa reHepaTopoB OT MEPErpy3KH TOKaMu 00paTHOM MOCIEA0BATEIIbHOCTH.

44. 3ammrta reHepaTopoB OT 3aMBIKAHUN Ha 3eMJII0 B 0OMOTKaX poTopa.

45. 3amuTta reHepaTopoB OT BHEIIHUX KOPOTKUX 3aMbIKaHUM.

46. 3ammra 3NeKTPOABHUraTese OT KOPOTKUX 3aMBbIKAHUN M MTEPErpy3KH.

47. 3amuTta CHHXPOHHBIX JJIEKTPOIBUTATEIICH.

48. Henonnas nuddepeHunanbHas 3amTa muH.

49. JlubdepenumanpbHas  3amTa  [IUH ~ MOACTAHIMHA ¢ (UKCHPOBAHHBIM
pacripeneneHueM MpucoeInHECHHA.

50. JIuddepennmanbHas 3amuyTa IiH.

51. ABTOMaTrHyeckoe MOBTOPHOE BKIIOUYEHHUE, HA3HAUEHUE, TPeOOBaHUSI.

52. ABTomaTHYeCcKOE BKIIOUECHHE pe3epBa, TPEOOBAHUS K ITYCKOBBIM OpTaHaM.

53. AUYP: naznauyenue, TpeOoBaHus, npeabsaBisiemMbie kK AYP.

54. Ha nuHWM ¢ JIBYXCTOPOHHUM ITUTAaHUEM YCTAHOBJIEHBI TOKOBBIE OTCEUKH O3
BBIJICPXKKH BpeMeHH Ha 00oux koHmax JISII. Onpenenuts TOK cpabaTbIBaHUS 3aIIUT.

C; 110xB C,
21 km 2

X0=0,41 Om/xkMm
TO TO
Xe2max=11,0 Om
XcZ.min:1314 OM

Xcl.max:9,2 Om
Xcl.min::l-oa7 Om

55. Omnpenenuts TOK cpadbarpiBanust MT3.
6 xB

@_Hi} 1,5 km 0,7 kM
%0=0,3 Om/km Xo—o 28 OM/KM Suarp=5+j1,3 MBA

Xemax=6 OM
Xemin=7,3 OM

56. 3amaua



Yemy OyayT paBHBI TOKH B pelie pH AByX(azHOM
KopoTKkoM 3ambikanuu (a3 AC 3a tpanchopmaTopom co
cxemoir Y/A-11 co cTopoHbI OOMOTKH, COCIMHEHHOH B
cxemy Y?

IlepBUUHBII TOK KOPOTKOrO 3aMbIKaHUs paBeH 12
KA. [ToTepsimu B ciI0BOM TpaHcpopMaTope nmpeHeodpeysb, a
ero ko3 UIMEHT TpaHCHOPMAITUN CYUTATH PABHBIM 1.

Koaddumnment tpanchopmarnmu m3MepuTEIBHBIX
TAAl!
a

tpancopmatopoB Toka K1a=600/5.

TAc E
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MPUJIOKEHMUE 2
(o0s13aTeNnBbHOR)

OueHovHbIe CPpeACTBA /sl MPOBeIEHUs MPOMEKYTOUHOM aTTeCTALNHU
a) [lnanupyembie pe3yJbTaThl 00y4YeHHs U OICHOYHBIE CPEJACTBA /IVIsl MPOBEeHUs MPOMEKYTOYHOM aTTeCcTalluu:

Kon WNHpaukaTop OCTHKEHUS
MHAMKaTOpa KOMIIETEHINH

O1ieHOYHBIE CpeaICTBA

IIK-3: Cnocob6eH NpMHUMATH y4acTHe B NPOCKTHPOBAHMHN O00BEKTOB NMPO(ecCHOHAIBHON NeATEJLHOCTH B COOTBETCTBHM C TEXHHMYECKHM
3aJJaHHEM M HOPMATHBHO-TEXHMYECKOHM [OKYMeHTaluel, co0/l01asi pa3jiuyHble TeXHUYECKHE, IHeprod(p(pekTHBHbIE M IKOJOTHYECKHE
TPeOOBaHUsI U NMPOBOAUTH 000CHOBAHME NMPOEKTHBIX PelIeHUH, a TakKe 0(pOPMISATh TEXHHYECKYI0 JOKYMEHTAIMI0O HA PA3JIMYHBIX CTATUAX

pa3padoTKH NPOeKTa

I1K-3.1 PazpabatsiBaeT U
opopMIIIET KOMIIJIEKTHI
NpOEKTHOH U paboueit
TOKYMEHTAIIUN TIPOCTHIX
y3JI0B CHCTEMBI
AIEKTPOCHAOKEHUS
O0BEKTOB KaMHUTAIBLHOTO
CTPOUTENIbCTBA

3agaHus K KypcOBOMY IIPOEKTY:
['padpraeckast 4acTh MpOEKTA: HAUEPTUTH CXEMbI PEIICHHON 3aIUTHI I KKI0TO MTPUCOCTUHCHHUS.
Ucxonnsie nanueie (Bapuant 1)




Upysu = 35 kB
Upy.HH =6 kB
Cxema PY BH - 3H

KXemax = 2,02 Om
Xemin = 2,93 OM

d Q

TAL T

T ™ Sruow = 16 MBA

SHar‘p = 11,2 MBA
It TA3 ﬂTAB ™™ I PHarp.max = 8,96 MBT
™2 PHarp.min = 6,5 MBT
Iil Iil QHarp.max = 6,72 MBap
T T QHar‘p.min = 4,88 MBap
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Yucio orxomamux KJI -8

@ @ & Brikmarouarens Ha PY BH — BI'T
Briximrouarens na PY HH — BB/TEL

™ 6 TA7

Juna KJI - 250 m

TANL TAN TANB

I1K-3.3

Bribupaer
obopynoBaHue IUIA
OTHEIBHBIX pazaenon

MPOEKTa Ha Pa3TMYHBIX
CTausIX
MIPOCKTHUPOBAHHS
CHUCTEMBI
3IEKTPOCHAOKEHUS
00BEKTOB KaIUTAJILHOTO

Bonpoch! kK ayIMTOPHOI KOHTPOJIbHOM padoTre Nel:

1. Kak ocymecTisieTcs mpoBepka TpaHc(hOpMaTOPOB TOKA IS IETel peJIeHHOM 3aIUTh 10 BTOPUYHON
Harpyske?

2. Kakue cxembl BKIIIOYEHHS] M3MEPUTENBHBIX TPaHCPOPMATOPOB TOKA HCHOJIB3YIOTCS B pelerHON
zamnmre? Kakoil koagduuueHT cxembl OHUM MMeEIOT? YeMmy paBHBI TOKH B pelie NMPH pa3iIMyHBIX BHIAX
KOPOTKHUX 3aMbIKaHU?

3. OxapakrepusyiiTe CXeMbl
HCTIOJIb3YEMBIE B PEIICHHOMN 3alUTE.

BKJIIOYCHUS  M3MEPUTENBHBIX  TpaHC(HOPMATOpPOB  HANpsHKEHUS,




CTpOUTECIIECTBA

3agaHusl K KypcOBOMY NPOEKTY:

Bompocsl, moanexaniue pacCMOTPEHUIO B KYPCOBOM MPOEKTE:
1. BeiOpath 00beM penieiiHOM 3aluThl B aBTOMATHKH B COOTBETCTBUU ¢ TpeOoBanmsimu [1YD.

Ucxonnsie nanuvie (Bapuant 1)

@ﬁ;

T 2C

IlepeyeHs BOPOCOB A1l IPOMEKYTOYHOH ATTECTALMN
Y CTpolcTBO ¥ IPUHIIUIT IEUCTBUS SJIEKTPOMArHUTHBIX pelie.
Y CTpOUCTBO U NPUHLIUII JEHCTBUS UHAYKIIMOHHBIX peJle.

A
Je

TANB

Upysu = 35 kB
Upy.HH =6 kB
Cxema PY BH - 3H

Xemax = 2,02 Om
Xemin = 2,593 OM

S:isow = 16 MBA
Suarp = 11,2 MBA
Prarp.max = 8,96 MBT
Prarp.min = 6,5 MBT
Qﬂarp.max = 6172 MBap
Quarp.min = 4,88 MBap

Yucio orxomamux KJI -8

Brixmrouarens Ha PY BH - BI'T
Brixirouarens va PY HH — BB/TEL

Juna KJI - 250 m

Pene HampaBieHrs MOIIHOCTH: IPUHIUI IEHCTBUS, BEKTOpHAs AMarpaMMa, CXeMa BKIIFOUEHUSI.
Hasnauenue TpanchopMaTopoB TOKa, pexkuMBbI paboThl. [lorpenrHocts TpanchopMaTopoB TOKa.
Br16op Tpanchopmaropor Toka miis yerpoictB P3uA. KpuBsie npeaenbHON KpaTHOCTH.
TunoBbie CXeMbI COETMHEHUS TPAHC(HOPMATOPOB TOKA.

ok wdE




7. HasnaueHnue TpaHcopMaTOpOB HAMpsOKEHUs. PeXuMBI pabOTHI, MOTPENTHOCTh TPAHCHOPMATOPOB
HaIPSOKCHUS.
8. TumoBsle cXeMbl COeIMHEHNS TPAaHC(HOPMATOPOB HANPSHKECHUSI.

IIK-5: CnocodeHn oneHUBATh HOPMAJIbHbIE, YTSAKeJEHHbIE H MOCIeaBAPUIiHbIE PeKMMbI M JTUKBHIMPOBATH ABAPHUIiHbIE PEeKMMBbI PadoThI
00bEeKTOB NMPO(eCcCHOHANTBHOI JAeSITeJIbHOCTH

[1K-5.3

CocraBnsier CXEMBI
3aMeIIeHUs Ha
00CITy’)KUBAaEMOM
000opyI0BaHUH,
paccUuTHIBAET
napameTpsbl pexuMa

KOPOTKOT'O 3aMBIKaHHS Ha
obopymoBanuu PY wu
JIDII, paccuuthiBaeT u
BHIOMpACT YCTaBKH U
XapaKTePUCTUKU
ycTpoiictB P3A

Bonpocs! 1151 321U ThI 1a00paTOPHBIX PadoT:

1. Kak obGecneunBaercs cenekTuBHOCTH MT3?

2. Yro takoe koddpduiment cxembl? Kak oH yuuTeiBaeTcst mpu BeIOOpe Toka cpabaTbiBanust MT3?

3. Kakas cxema MT3 npuMeHsieTcsl B CETH C H30JIMPOBaHHON HelTpayibio? [Touemy?

4. Tlouemy aByx(aszHas nByxpeneitHas cxema MT3 He HCHONB3yeTCs B CETH C TIIyX03a3eMJICHHOU
HEUTpaJibto?
Kaxk onenuBaercs uyBcTBUTENBHOCTE MT3?
B kakux ciydasx peKOMEHIYEeTCsl UCTOJIb30BAHME TOKOBOW OTCEUKH 1Sl 3auThl JIDIT?
Kak onpenensercs 30Ha 1eHCTBUS TOKOBOM OTCEUKH?
Kak BriOupaercs TOk cpabaTbIBaHUSI TOKOBOM OTCEUKHU HAa JTUHUM C JBYXCTOPOHHUM MUTAaHUEM?
Kak onpeznensercs Tok cpabaTbIBaHHsI TOKOBOH OTCEUKHU?

lO Kaxk onpenensiercst Tok cpabaTbiBaHHsI TOKOBOM OTCEYKH C BBIICPKKOW BpeMEHU?

11. IlpuHnun gecTBUS HECENEKTUBHONW CUTHAIM3ALUU O 3aMbIKAHUSIX HA 36MITIO?

12. ®unbTp TOKOB HYJIEBOM MOCIIEIOBATEILHOCTH: CXeMa, PUHIIMIT ISHCTBHS, 00J1aCTh MPUMEHEHUS ?

13. TparcdopmaTop Toka HyJIEBOI MOCIEIOBATEILHOCTH: MPUHITUT IEHCTBUS, 00IaCTh TPUMEHEHUS?

14. Kakum  oOpa3oM MOXHO H3MEPUTh  HANpPsDKCHHWE  HYJICBOM  IOCIENOBATEIBHOCTH  HaA
pacrpeneNuTeIbHOM YCTPOUCTBE?

15.TloueMy B ceTH C M30JIMPOBAHHON HEUTPAJBIO 3aIIWTa OT 3aMBIKAHWI HAa 3EMITIO BBITIOJHSETCS C
JICICTBHEM Ha CUTHAJ, a HE Ha OTKII0YeHHE?

16. Kakue mOBpeXIeHUS W HEHOpPMAaJbHBIC
TpanchopmaTopoB?

17. Ot xakux nmoBpexaAcHUH 3anuinaet nuddepeHuanipHas 3ammura Tpaachopmaropa?

18. I3 xakuX COCTaBJISIOMIMX CKJIaJIbIBAETCs TOK HeOayiaHca B AU(QepeHINaIbHON 3alIUTe CUIOBOTO
TpanchopmaTopa?

19. HazoBute criocoObl CHIKEHUsI TOKa Hebananca?

20. Kak Biusier ucnonb3zoBanue penie ¢ BHT na onpenenenne Toka cpabateiBanus auddepeHnnaiTbHOM
3aIUThI CUJIOBOTO TpaHchopmaTopa?

©ooNe O

peXUMbl  pabOThl  XapakTepHbl ISl  CHJIOBBIX




21. Ha3nauenue AIIB.

22. Knaccuduxarms ATIB.

23. TTosicauTe paboTy cxeMbl MyCKOBBIX opranoB ABP.

24. Kak obecnieunBaeTcs pe3epBUpOBaHHE B dHEprocucreme?

25. B ceTsx kakoro kiacca HanpsbkeHus ucnosb3yercs OAIIB? TTouemy?

3agaHus K KypCcOBOMY MPOEKTY:
Bormpocsi, moanexanime pacCMOTPEHUIO B KYPCOBOM MPOEKTE:

2
3.
4.
5

6.

Paccuntath Toku K3 Ha Bcex mpuCOeAMHEHUSIX.

Paccuntarh ycTaBKM 3alUT CUIIOBOTO TpaHc(opmaropa Ha 6a3e IJIEKTPOMEXAaHHUECKUX perie.
PaccunTtarh ycTaBKM 3alIUT CEKIIMOHHOTO BBIKIIIOYATENS Ha 0a3e AIEKTPOMEXaHUYECKUX pelle.
Paccuntarh ycTaBKy 3alUT MPUCOSTUHEHHS 110 3aJJaHIIO Ha 0a3¢ MUKPOIPOIIECCOPHOTO perie.
Paccuntate ycraBku aBromatuku (APHT, AIIB, ABP, AYP, ycTpoiCTBO aBTOMATHYECKOTO

BrtoueHus KY).
Wcxonnpie nanusie (Bapuanrt 1)




X, Upysu = 35 kB
Upy.HH =6 kB
Cxema PY BH - 3H
P/BH

™2 PHarp.min = 6,5 MBr
Qﬂarp.max = 6,72 MBap
QHarp.min =4,88 MBap
21

Q Q Xemax = 2,02 Om
TAL T2 Xc.min = 2153 OM
- T2 Siuom = 16 MBA
m Suarp = 11,2 MBA
It TA3 A8 TA4 @—" PHarp.maX = 8,96 MBt
i L i Yucio orxomamux KJI -8
@ @ @ @ & Brikarouarens Ha PY BH - BI'T
Brixirouarens va PY HH — BB/TEL
5 6 TA7
Juna KJI - 250 m
TANL TAN TANB

AyIMTOpPHBIC KOHTPOJIbHbIE Pa0OTHI:

Bonpocekl Kk ay1MTOpHOI KOHTPOJILHOM padoTe Nel:

1. Kakue BuAbl KOPOTKHX 3aMbIKaHUI XapaKTEpHBbI JUIsl CETEW C 3a3eMJICHHON HelTpanbro? Jlalite nx
XapaKTEPUCTHKY.

2. Kakue BuAbI KOPOTKMX 3aMBIKAaHUN XapaKTEPHBI sl CETeH ¢ M30JIMpOBaHHOM HeiTpanbio? Jlaiite ux
XapaKTEPUCTUKY.

3. UTo Takoe HEHOpMAJIbHBIE PEKUMBI pabOThI ANeKTpooOopyaoBaHus? Kakne HEeHOpMaIbHbBIE PEKUMBI
MOTYT BO3HHMKATh B JIEKTPOYCTAaHOBKAX?

4. Kak tpancopMupyloTcsi TOKH 3a TpaHchopMaTop co cxeMoll coenuHeHHs oOMOTOK Y/A-11 mpu




IBYX(a3HOM KOPOTKOM 3aMbIKaHUU?

5. Kak tpanchopmMupyrorcst Toku 3a Tpanchopmarop co cxeMoi coequHeHuss oOMoTok Y/A-11 mpu
0JHO()a3HOM KOPOTKOM 3aMbIKaHUU?

6. Kakue TpeboBaHus IPEIBIBISIFOTCS K peneitHol 3ammuTe? JlaiiTe ux XapakTepuCTHKY.

Bonpochl kK ayIMTOPHOI KOHTPOJIbHOM padoTe Ne2:

1. ITpuHIIMTT ACHCTBUS ¥ BEKTOPHAS MarpaMma pejie HalpaBIeHUs] MOIIIHOCTH.

2. HanpaBneHHas MaKCUMaJIbHAsI TOKOBAs 3alUTa: IPUHIIMIT JEHCTBUS, TOCTOMHCTBA M HEJJOCTATKH.

3. [IpononsHas muddepeHnuanpHas 3anuTa JUHUNR: TPUHIUI JCHCTBUSA, TOK HeOanaHca, CXEMBI,
JIOCTOMHCTBA U HEJOCTATKH.

4. Tlonepeunas auddepeHnnanbaas 3anuTa JUHANW: PUHIINAI JeHCTBHS, TOCTOMHCTBA M HEJTOCTATKH.

5. Pene conpoTuBiIeHHS: MPUHITUT NEHCTBUS, XapaKTEPUCTUKH.

6. lucTaniinoHHasl 3anuTa JUHUW DJIEKTpONEepeaadr: TPUHIUI JEeUCTBHS, CXeMa, OOeCIeUYCHHE
CEJICKTUBHOCTH.

7. HarmpaBnennas 3ammra ¢ BU-6m0kupoBKoii: mpuHIuM aeicTBus, cxema BU-kanana.

8. MuddepennnansHo-dasznas 3amura JIDIT: mpuHImn neicTBUs.

Bonpocel kK ayIMTOPHOH KOHTPOJIbHOM padoTe Ne3:

1. Kakue noBpex/ieHus: XapaKTepHbI JJIs CUIIOBBIX TpaHc(hopmaTopoB?

2. CocraBnstole Toka Hebananca nuddepeHmanbHON 3aIIUTh CHIIOBOTO TpaHchopMmaTopa.

3. Cxemsl quddhepeHmanbpHOM 3aIUThl CHIIOBOTO TpaHcpopMaTopa.

4. T'a30Bas 3amuTa CHIOBOTO TpaHcopMaTopa: Ha3HAUYCHUE, PUHIIUIT ACHCTBUS Fa30BOTO pElie.

5. luddhepennuanpuas 3amura cuiaoBoro Tpancopmaropa ¢ pene J13T-11.

6. Kakue moBpexIeHHs 1 HEHOPMAJIbHBIE PEXKUMBI XapaKTEePHBI JJIsl DJIEKTPOABUTATENICH?

7. Kakue BU/IBI 3aIIUT UCIIOJIB3YIOTCS HAa JIBUTATEISIX MOIITHOCTHIO 710 5 MBT 0T Mexayda3zHbIX KOPOTKUX
3aMbIKaHUM, UX CXEMbI U IPUHLIUII ICVCTBHUS.

8. Kakue BHIIBI 3alIUT MCTOJB3YIOTCS Ha JBUTATENSAX MOIIHOCTHIO CBBIMIE 5 MBT oT MexmydasHbix
KOPOTKHUX 3aMbIKAaHHM, UX CXEMbl U IPUHIUI ACHCTBUSI.

9. KakoBbI MpUUYUHBI TIEPETPY3KH dJIEKTpoABUTaTeNel? B kKakom citydae 3amuTa OT eperpy3ku J0HKHA
JENCTBOBATh HA CUTHAM, a B KAKOM Ha OTKJIIOYEHHUE ABUTATEIIS OT CETH?

10. [IpuHIMNO 1eHCTBUS 3aLIUTHI ABUTATENs OT MEPErpy3KU ¢ UCIOIb30BaHUEM TEILJIOBBIX pelie, 001acThb
MIPUMEHEHHUSI TAKOM 3aIUTHI, €€ JOCTOMHCTBA U HEJJOCTATKHU.




11. IlpuHIMn ACHCTBUS TOKOBOW 3aIIWTHI JBUTATEIS OT NEPErpy3KH, 00JacTh NMPUMEHEHUS TaKOW
3alIUThI, €€ JOCTOMHCTBA U HCJOCTATKH, CXCMBI.

12. Cxema u npuHIUN AEUCTBUS 3aLIUTHI AJIEKTPOJIBUrATENs OT MOHM)KEHUS HAIIPSKEHUS.

13. IlpuHImn AeicTBUS 3aIlUTHI AIEKTPOJBUraTeNsi OT 0JHO(A3HBIX 3aMBIKAHUN OOMOTKHM CTaTropa Ha
3eMJIIO.

Bonpockl kK ay1MTOpHOI KOHTPOJILHOM padoTe Ned:

1. Kakuie noBpexaeHusi 1 HEHOPMAJIbHBIE PEKUMbI XapaKTEPHbI ISl CHHXPOHHBIX T€HEPATOPOB?

2. Kakue TpeboBaHMsI IPEABABISAIOTCA K 3aIIUTE CHHXPOHHBIX T€HEPaTOPOB?

3. Kak Biusier npumenenue pene ¢ BHT Ha Tok Hebananca B nudpdepenumanshoii 3ammre? [louemy?

4. 3anmTa CHHXPOHHOTO TeHepaTopa OT MeXIy(]a3HbIX KOPOTKHX 3aMbIKaHUA B OOMOTKE cTaropa:
MIPUHIIMIT JEHCTBUS, CIIOCOOBI CHUKECHHS TOKa HebaaHca.

5. Cxembl 1uddepeHnnanbHON 3aUThl CHHXPOHHOTO FeHepaTopa, UX MPUHIUI 1eHCTBUS, TOCTOUHCTBA
Y HEJIOCTATKHU.

6. 3amuTa CHHXpOHHOTO TE€HEpaToOpa OT 3aMbIKAHWKM MEXTY BUTKaMH OJHOM (Da3bl: MPUHITUT IEHCTBHSI,
cxeMa, orpe/ieTieHHe TOKa CpadaThIBAHMUS.

7.3amuTa CHHXpPOHHBIX T€HEPATOPOB OT 3aMbIKAHUI B OOMOTKH CTaTOpa Ha KOPILYC C UCIOJb30BaHUEM
THII: cxema, npuHLMI ACUCTBHS, JOCTOUHCTBA U HETOCTATKH.

8. 3ammTa CHHXpOHHBIX T€HEpAaTOPOB OT 3aMbIKaHUI B OOMOTKH CTaTOpa Ha KOPILYC C UCIOJIb30BaHUEM
THII ¢ nonMarHM4MBaHUEM: CXeMa, IPUHLMIT JEUCTBUSA, JOCTOMHCTBA U HEJOCTATKH.

9. 3ammMTa CHHXPOHHBIX T€HEPATOPOB OT 3aMbIKAHUI B OOMOTKH CTaTOpa Ha KOPILYC C UCIOJIb30BaHUEM
TpextpancopmatopHoro ¢unstpa u THII: cxema, mpuHIUI AEHCTBHS, JOCTOMHCTBA M HEIOCTATKH,
MepTBas 30Ha.

10. 3amuTa CHHXPOHHBIX T€HEPATOPOB OT IMEPErpy3KH C IYCKOM IO HANPSHKEHUIO: CXEMBbl, PUHITUI
NEUCTBHUS, TOCTOMHCTBA U HETOCTATKH.

11. ®unbTpoBas 3amuTa CUHXPOHHBIX TE€HEPATOPOB OT MEPErPY3KH: CXEMbl, HTPUHIUI JEHCTBUS,
JIOCTOMHCTBA U HEJIOCTATKHU.

12. 3amura poTopa CHHXpOHHOTO T€HEPATOpa OT 3aMBIKAHUS Ha 3EMITIO.

13. Haznauenue ycrpoiicte AUP u HAIIB, ouepeHOCTb OTKITIOUCHUS.

14. ITpunun aeiictus nudepeHanbHON 3auThl IHH, ee padoTa npu K3 Ha mIMHAX U IPH BHEIIHUX
K3.

15.Kakue BuIBI CXEM HCIOJIB3YIOTCS JUIS 3allUThl COOPHBIX IIMH M Kakhe TpeOOBaHUS K HHUM




NPEIBABISIOTCS?

16. Cxema nonHO#M qudhepeHIaTbFHON 3aUThI ITHH MOACTAHIIUN C IBYMS CHCTEeMaMU COOPHBIX IIWH C
(UKCUPOBAHHBIM pacIpeIeIICHUEM MPUCOESTNHEHHIA.

17. Henonnas auddepenunanbHas 3ammra COOpHBIX IIHH: MPUHLIUI IEHCTBUA, CXeMa.

18. 3amuTa ceTeit TUTaBKUMH MPEOXPAHUTEIIMHU, BEIOOP TOKAa CpadaThIBaHUS.

19. 3ammra cereil BO3AYIIHBIMU aBTOMAaTaMu, BBIOOD MapaMeTpoB cpabaThIBaHUSI.

Bonpocs! 1J1s1 IpoBeAeHUA IK3aMeHa:

1. Posnb 1 Ha3HaueHHE YCTPOUCTB P3WA B cucTemMax 3JeKTpOCHAOKECHHUS.

2. TpeboBaHUs, MpEeabsBIsEMbIC K PEICHHON 3aluTe.

3. PesepBupoBanue 3anmuT. bimkHee u 1aapHee pe3epBUpPOBaHUE.

4. Buapl NOBpEeXIEHUN B CETAX C 3a36MJICHHOW HEWTpanblo. BekTopHble auarpamMmbl TOKOB U
HanpsiHKEHUM.

5. Buasl noBpexAcHUI B CETAX C M30JMPOBAHHOW HEWUTpalbplo. BeKTopHblE aMarpaMMbl TOKOB U
HaNpsHKEHUM.

6. MaxkcumanbHast TOKOBas 3allIMTa, BEIOOP MapaMeTpOB CpadaThHIBAHHUS.

7. YCTpOWCTBO M MIPHUHITUI JICUCTBHUS AIEKTPOMATrHUTHBIX pelie.

8. YcTpoiicTBO M MPUHIMI JEHCTBUS MHIYKIIMOHHBIX peJie.

9. Pene HanpaBieHUs MOUTHOCTHU: IPUHLIUIT AEHCTBUS, BEKTOPHASI TUarpaMma, cXema BKIIOUEeHHUS.

10. Haznauenue TpanchopMaTopoB TOKa, peKUMBI padoThl. [lorpermHocts TpanchopmMaTopoB TOKa.

11. Beibop tpanchopmaTopoB Toka st yerpoilcTB P3uA. Kpubie nmpenenbHON KpaTHOCTH.

12. TunoBbIe CXeMbI COEIMHEHUS TPAHCPOPMATOPOB TOKA.

13. Ha3nauenue TpanchopMaTopoB HampsokeHHs. Pexxumbl paboThI, MOTPENTHOCTh TpaHCHOpPMaTOpOB
HaTPsHKCHUS.

14. TunoBsie CXeMBbI COEUHEHUS TPAaHCHOPMATOPOB HATIPSKEHUS.

15. MT3: Ha3nauyenue, BIOOP MapaMeTpoB cpabaThIBAaHUS, YyBCTBUTEIBHOCTb.

16. MT3 ¢ 6JI0KHPOBKOM 1O HATIPSKEHUIO.

17. O6ecneuenue cenekruBHocTd MT3.

18. Cxembl MT3 Ha OCTOSTHHOM OTIEPATHBHOM TOKE.

19. TokoBas oTceuka, BEIOOp MapaMeTpoB cpabaThIBAHUSI.

20. TpexcryneHuarasi TOKOBas 3al1uTa, BEIOOP MapaMeTpoB €€ cpadaThIBaHUA.

21. Hanpasnennas MT3: Ha3HaueHue, BBIOOP MapaMeTpOB CpabaThIBAHMUS.




22. 3amuTa OT 3aMbIKaHUM Ha 36MJTIO B CETSAX C H30JIMPOBAHHON HEHUTPAIIBIO.

23. Bupl NOBpeXXIeHUN M HEHOPMAJIbHBIX PEKUMOB PabOThI CUIIOBBIX TpaHC(HOPMATOPOB.

24. ToKOBBIE 3aIIUTHI CUIIOBBIX TPAHC(HOPMATOPOB.

25. T"a3oBas 3ammra TpanchopmMaTopos.

26. ITpuHIIMTT ACHCTBUS Ta30BOTO PEIe.

27. 3ammra 1eX0BbIX TpaHc(HOpPMaTOpPOB.

28. BripaBHUBaHKE TOKOB 10 BeTU4HHE U 110 (paze B quddepeHnnanbHoi 3amuTe TpaHchOopMaToOpoB.

29. Cocrapnsiomnme Toka Hebananca B 1uddepeHInalIbHON 3almTe.

30. IIpononpHas auddepeHmanbHas 3aluTa THHUH.

31. ToxoBas nonepeynas aAudQepeHraIbHas 3amTa JHHUH.

32. HampaBnennas nmonepeunas nuddepeHimanbHas 3amuTa JHHAH.

33. JlucraHMOHHAs 3alUTa: MPUHLUN JIeHCTBUS, OCHOBHbIE OPTaHbI.

34. XapakTepUCTHKH peJie CONPOTUBIICHUS B TUCTAHIIMOHHOM 3aIluTe.

35. ObGecnieueHne CEIEKTUBHOCTH JUCTAHIIMOHHBIX 3aILIUT.

36. TudbdepenunanbHo-ha3Has BBICOKOYACTOTHAS 3aIIATA JTMHUHN DJICKTPOIIepEIaun.

37. HampaBneHHast BBICOKOYACTOTHAS 3aI[UTa JIMHUH dJIEKTPOIIepe1adm.

38. ®unbsTpoBas HanpasienHas 3amnuTa JISI1 ¢ BU-610kupoBKoii.

39. [oBpexeHns: 1 HEHOPMaJIbHBIE PEKUMBI PAOOTHI TEHEPATOPOB.

40. 3ammuTa renepaTopa OT KOPOTKHX 3aMbIKaHUH B 0OMOTKE cTaTopa.

41. 3amuTa reHepaTopoB OT OAHO(pA3HBIX 3aMbIKaHUI B 0OMOTKE CTaTopa.

42. 3ammuTa renepaTopa OT BUTKOBBIX 3aMbIKaHHI B OOMOTKE CTaTOpA.

43. 3amuTa reHepaTopoB OT Meperpy3Kku TOKaMu 00paTHON MOCIEI0BATEIbHOCTH.

44, 3ammuTa reHepaTOpoOB OT 3aMbIKAaHUM Ha 36MJII0 B 0OMOTKaxX poTopa.

45. 3amuTa reHepaTopoB OT BHEIIHUX KOPOTKUX 3aMbIKaHH.

46. 3ammuTa 3IEeKTPOABUTATENICH OT KOPOTKUX 3aMBbIKAaHUN U TIEPETPY3KH.

47. 3amuTa CHHXPOHHBIX 3JIEKTPOJBUTATENEN.

48. Henonnas auddepeHnnanbHas 3almTa myH.

49. luddepennmanpHas  3alidTa IIAH  TOJACTAaHUMH C  (UKCUPOBAHHBIM  pacrpeaeseHUEeM
MPUCOETUHEHU .

50. luddepentmanpaas 3ammTa mvH.

51. ABTOMaTnueckoe MOBTOPHOE BKIIIOUEHUE, HA3HAYeHUE, TPeOOBaHMUS.

52. ABTOMaTH4eCKOe BKIIIOUEHHE Pe3epBa, TPEOOBAHUS K MYCKOBBIM OpraHaM.




53. AYP: naznauenue, TpeboBanms1, npeabsiBiseMbie k AUP.
54 Ha JIMHHUH C I[BYXCTOpOHHI/IM IIMTAHUEM YCTaHOBJIeHBI TOKOBBIC OTCCUKU 663 BBI,Z[ep)KKI/I BpeMeHI/I Ha
o6oux konmax JIDII. OnpenenuTs TOK CpabaThIBAaHUS 3aIIMT.
C; 110 KBl ) C,
21 km

X0=0,41 Om/xm
Xe2.max=11,0 Om

Xc2.min:13,4 OMm

Xcl.max:9,2 Om
Xcl_min=10,7 OM

55. Onpenenuts TOK cpabarbiBanus MT3.

6 xB
@‘Hl:} 1,5k DZ | |:|3 0,7 KM 4 |
%0=0,3 Om/km %0=0,28 OM/kM Suarp=51]1,3 MBA
Xc.max:G Om
Xemin=7,3 OM

56.3amaya

Uemy OyayT paBHBI TOKH B peJie IPU IBYX(Ha3HOM KOPOTKOM
3ambikanun a3 AC 3a tparchopmaTopom co cxemoit Y/A-11
CO CTOPOHBI OOMOTKH, COEeIMHEHHOH B cxemy Y?

IlepBUYHBII TOK KOPOTKOIO 3aMbIKaHUsi paBeH 12 KA.
XA YA 7] [TorepsiMu B CHIIOBOM TpaHcopMmarope MmpeHedpedb, a ero
kod(ppurmeHT TpanchopMaluu CYUTATh PaBHBIM 1.

Koapdpuument TpaHchopmManuu M3MEPHUTEIBHBIX
tpanchopmaropoB Toka k1a=600/5.

KA,
TAa TAC]




0) Iopsiok mpoBeleHUs] MPOMEKYTOUHOIN aTTeCTALMM, MOKA3aTeId M KPUTepUH
OlleHUBAHUSI:

[IpomexxyTouHas aTTecTalyst MO AUCHUIUIMHE BKJIIOYACT TEOPETHUYECKHE BOIPOCHI,
MIO3BOJISIONINE OICHUTh YPOBEHb YCBOCHUS O0YYAIOIIUMIUCS 3HAHUH, U MPAKTHUECKUE 3aJaHHS,
BBISABIISIIOINE CTETIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIaCHUIA, TPOBOAUTCS B (hopMe 3K3aMeHa
1 B (hopMe BBITIOJHEHHUS U 3aIIUTHI KYPCOBOW PaOOTHI.

DK3aMeH MO JaHHOH TUCHMIIMHE MPOBOIUTCS B YCTHOW (hopMe MO 3K3aMEHALMOHHBIM
OmyeraM, KaXAblii W3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHX BOIPOCA M OJHO IMPAKTHUECKOE
3ajaHHe.

IMoka3aTenu U KPUTEPUH OIIEHUBAHUSI IK3aMeHAa:

— Ha OIEHKY «OTJHYHO» (5 0aIoB) — 00yJarOIIMIACS TEMOHCTPUPYET BBHICOKUI YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETCHIINI, BCECTOPOHHEE, CHCTEMAaTHYECKOe H TJIyOOKOEe 3HAHHE
y4eOHOT0 MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHMsi, CBOOOIHO ONEpUpYyeT
3HAaHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUsX TOBBIIICHHOHN CI0KHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amra) — oO0yJaromuiicss T1eMOHCTPUPYET CPEAHHUI YPOBEHB
c(OPMHUPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHsI OCBOEHBI, HO JOITyCKAIOTCS
HE3HAYUTENbHbIC OIIMOKH, HETOYHOCTH, 3aTPyIHEHHS IPU aHATUTUYECKUX OIepalHsX, IEpeHoce
3HAaHWI U yMEHHUI HA HOBbIC, HECTAH/IaPTHHIC CUTYAIIHH.

— Ha OICHKY «YyIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydyarouuiics JIEeMOHCTPHPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B XOJI€ KOHTPOJIBHBIX MEPOIPHUSATHIA
JIOMYCKAIOTCS OLIMOKH, TPOSIBIAETCS OTCYTCTBHE OTICNBHBIX 3HAHWN, YMEHHH, HAaBBIKOB,
00yJaromuNCsl UCTBITHIBACT 3HAYUTENFHBIC 3aTPYAHCHUS TpPU ONEPHUPOBAHWU 3HAHUSIMH H
YMEHUSIMH NIPH UX TIEPEHOCE Ha HOBBIE CUTYAllUH.

— Ha OIIEHKY «HEeY/0BJIeTBOPUTEIBLHOY (2 O6aia) — 00yJaromuics JeMOHCTPUPYET 3SHAHUS
He Oonee 20% TeOpETHUYECKOrO MaTepHaia, JIOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET
N0Ka3aTh WHTEIJUICKTYaJIbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/0BJeTBOPUTEJbHO» (1 6ayut) — oOydaronuiics He MOXET MOKa3aTh
3HaHUS Ha YPOBHE BOCIPOUW3BEIACHUS M OOBSCHEHHS WHQPOpPMAIMU, HE MOXKET IOKa3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a1ad.

KypcoBoil mpoeKT BBINONHSIETCS MOJ PYKOBOACTBOM IPENOJABaTENsl, B IPOLIECCE €ro
BBITMIOJTHEHUS] 00YUaIOLIUIICs pa3BUBAET HABBIKU K HAyYHOU paboTe, 3aKperisisi U OAHOBPEMEHHO
paciuupsisi 3HaHUS, [OJIyY€HHbIE IIPU M3YYEHUHU JAHHOrO Kypca. IIpu BBINONIHEHHH KypCOBOIO
IpoeKTa 00yyarouIuiics JOKEeH oKa3aTh CBOE yMeHUe paboTaTh ¢ HOPMATUBHBIM MAaTEPHAIIOM U
JPYTMMH JIMTEPATYPHBIMM HMCTOYHMKAMH, a TaKXXE BO3MOXKHOCTb CHCTEMaTHU3UPOBATh H
aHAIM3UPOBATh (PAKTUYECKHUI MaTepHall U CAMOCTOSTEIbHO TBOPUECKU €r0 OCMBICINBATS.

B mpouecce BBIMOTHEHHST KypCOBOTO MPOEKTa OOYYArOIIUICS JODKEH pa3odparbcs B
TEOPETUUECKHUX BOMPOCaX U30paHHOU TEMbI, CAMOCTOSATEIHHO MPOAHATU3UPOBATH MTPAKTUUECKHIA
MatepHal, pa3o0paTs 1 000CHOBATh MPAKTHUECKUE MPETIOKECHUS.

IToxa3aTeu U KPUTEPUH OLleHUBAHUS KYPCOBOI'0 MPOEKTA:

— Ha OIICHKY «OTJMYHO» (5 0ayioB) — paboTa BBHIMOJHEHA B COOTBETCTBUU C 3aJlaHUCM,
00yJaromuics MOKa3bIBaeT BHICOKUN YPOBEHb 3HAHHI HE TOJIBKO Ha YPOBHE BOCIIPOU3BEICHUS U
0o0BsicHEeHUS MHPOpPMAIMK, HO U HUHTEIJICKTyaJbHble HABBIKM pEIIeHHS MpoOsieM U 3ajad,
HAXO0KJICHUS YHUKAIBHBIX OTBETOB K ITPOOJIeMaM, OLICHKH U BEIHECEHUS] KPUTHUECKUX CY)KICHU;

— Ha OIIEHKY «Xopouio» (4 Oamia) — paboTa BBIIIOJTHEHA B COOTBETCTBUM C 3aJaHUEM,
o0yyaromuicsl MOKa3bIBaeT 3HAHUS HE TOJBKO HA YPOBHE BOCHPOM3BEACHUS U OOBICHCHHS
uH(pOpMallii, HO W MHTEJUIEKTyallbHbIE HAaBBIKM pEUIeHHs MpoOJiieM M 3ajady, HaX0KJIeHUs
YHUKAJIbHBIX OTBETOB K Mpo0iieMam;

— Ha OIICHKY «YyJAO0OBJIETBOPUTEJLHO» (3 Oamia) — paboTa BBITIOJIHEHA B COOTBETCTBUH C
3aJaHleM, OOYyYaroIIMiiCs TOKa3bIBAaeT 3HAHMUA HA YPOBHE BOCIPOU3BENEHUS M OOBICHEHHS
uH(pOpMali1, HHTEJUIEKTyalbHbIE HABBIKH PEIICHUS MPOCTHIX 3a/]1a4;

— Ha OLICHKY «HeY/JO0BJIETBOPUTEIbHO» (2 0ayuia) — 3a/laHue MPETo1aBaTelis BBITOJTHEHO



YaCTUYHO, B MPOLIECCE 3alIUTHI pabOThl 00yUalONMMiics JOMYCKaeT CYIIECTBEHHBIE ONMIMOKHU, HE
MOXKET [T0Ka3aTh UHTEIIEKTyallbHbIE HABBIKU PELICHUs IOCTaBIEHHON 3a1a4H.

— Ha OLICHKY «Hey/I0BJeTBOPUTEJbHO» (1 Oamn) — 3amaHue mpenojaBaTeist BBITOJTHEHO
YaCTUYHO, OOY4YaIOLIUIICS HE MOXXET BOCIPOU3BECTH U OOBICHUTH COJEPKAHHME, HE MOXKET
N0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS IOCTABJICHHON 3a/1a4H.
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