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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanusamnuu B 2027 - 2028
yueOHOM Toly Ha 3aceaHuu Kaeapbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUATUI

[Ipotokom ot 20 r. Ne

3aB. kadenpoii A.B. gapraHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanusamnuu B 2028 - 2029
yueOHOM ToJly Ha 3aceaHuy Kapeapbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUATUI

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmmsanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DJICKTPOCHAOKEHHS TPOMBIIUICHHBIX MTPEIITPUSTHIA

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. Bapranona

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u omodpena s peammzanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIITPUSTHIHA

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. EapraHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensro OCBOCHUS JUCUUTIIIUHBI «Penelinas 3amuTa u aBTOMaTHKa
DIIEKTPOIHEPTETUYCCKUX CHUCTEM H  ceTel» sBisiercs (QOpMHpOBaHHE Y  CTYACHTOB
npoecCHOHANBHBIX 3HAHUN B 00JAcCTU TEOPUU M NMPAKTUKU YCTPOMCTB pENCWHOMN 3alIUTHI U
aBroMatu3anuu (P3uA) sleKkTpoIHEpPreTHUEeCKUX CHUCTEM, a TaK)Ke HABBIKOB pacdeTa yCTaBOK
TOKOBBIX 3allUT M YCTPONCTB AaBTOMATHKU 3JIEMEHTOB 3JIEKTPOIHEPreTUYECKOW CHUCTEMBI U
MMPOSKTUPOBAHUS CXEM PEJICHHOM 3aIIMTHI K ABTOMATHKHU.

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

Jucuunnmnna «PeneliHas 3aliMTa M aBTOMAaTUKAa JJIEKTPOIHEPIETUYECKUX CUCTEM M
ceTel» BXOJIUT B YacTh y4eOHOTO IulaHa, (OPMUPYEMYK YydaCTHHKaMH OOpa30BaTeIbHBIX
OTHOIIEHH 00pa30BaTEIbHOI IPOTPAMMBI.

Jisa  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUECHUS TUCIUTIINH/ IPAKTHK:

TeopeTndyeckre OCHOBBI JIEKTPOTEXHUKHU

DNEKTPOIHEPTETUUECKUE CUCTEMBI U CETH

Co6cTBEeHHBIE HYK/IbI K BTOPUYHAS KOMMYTAIUs JIEKTPUUYECKUX CTAHIIUHN U MOACTaHLIUN

DNEKTPUUECKUE U DJICKTPOHHBIC alllapaThl

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
H€06XOILI/IMI)I AJI U3YUCHUA III/ICIII/IHJ'H/IH/HpaKTI/IKI

[ToxroToBka K caue u caaya rocyAapCTBEHHOTO IK3aMeHa

[ToxroToBka K Mporeaype 3aliThl U 3al{1Ta BHITYCKHOW KBaTH()HUKAIIMOHHOM pabOThI

HanexHOCTh crcTeM AJIeKTPOCHAOKEHHS

DneKkTpocHaOKeHHEe

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS
AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st
B pesynprate ocBoeHHs AMCHMIUIMHBI (Moayns) «PeneiiHas 3amuTa M aBTOMAaTHKa
HJIEKTPOIHEPTETUUECKUX CHCTEM U ceTei» oOydaromuiics IOJKeH 00J1afaTh ClelyoIUMU
KOMIETEHIMSIMU:
Kox unaukaropa WNHaukaTop 1OCTUXKEHUSI KOMITETEHIIUI

[1K-3 CnocobGeH mnpuHMMAaTh y4yacTHe B TPOEKTUPOBAHMM OOBEKTOB MNPO(ecCHOHATBHOM
JESATENIbHOCTH B COOTBETCTBUM C TEXHUYECKMM 3aJaHMEM M HOPMAaTHUBHO-TEXHHUYECKOM
JIOKYMEHTaIeH, coOoast pa3iuyHble TeXHUYEeCKHe, SHeprod((HeKTUBHbIE U HKOJOTHYECKUE
TpeOOBaHUS U TPOBOJUTH OOOCHOBAaHME TPOEKTHBIX pEIIeHUH, a Takke OoQOpMIATh
TEXHUYECKYIO TJOKYMEHTAIMIO Ha Pa3IMYHbIX CTAAMIX Pa3pabOTKU MPOEKTa

[K-3.1 Pa3pabarbiBaer U odopMisieT KOMIUIEKTHI MPOEKTHOH u paboueit
JOKYMEHTAI[UH TPOCTBIX Y3JI0B CHCTEMBI 3JIEKTPOCHAOKEHUS OOBEKTOB
KaluTaJIbHOIO CTPOUTEILCTBA

[1K-3.3 Bri6upaeT o6opynoBaHue 1isl OTAETBHBIX pa3/ieloB IPOEKTa Ha pa3INuHbIX
CTagusIX TPOEKTUPOBAHUS  CUCTEMbI  DIIEKTPOCHAOXKEHUS OOBEKTOB
KaluTaJIbHOIO CTPOUTEILCTBA

[IK-5 CnocoOeH oneHHMBaTH HOpPMallbHBbIE, YTSDKEJIEHHBIE W IIOCII€aBapUiiHbIE PEXUMBI H
JIMKBUAMPOBATh aBAPUHHBIE PEKUMBI pab0Thl 00BEKTOB MPO(PECCHOHATBHOM AEITEIbHOCTH

[TK-5.3 CocraBnsieT CcXeMbl 3aMEIICHHs Ha OO0CTy)XHBaeMOM 00OpYyIOBaHUU,
paccuMThIBACT  TapaMeTpPhl  peXUMa  KOPOTKOTO  3aMbIKAHUS  Ha
obopynoBanuun PY wu JIOII, paccunmThiBaeT W BBIOMpAET YCTaBKH U
XapaKTEPUCTUKH YCTPOUCTB P3A




4 CTpyKTypa, 00b€EM U colep:KkaHue TUCHUILINHBI (MOAYJISA)
OO0mmas TpyI0eMKOCTh TUCIMUILIMHBI COCTAaBIAET 4 3aueTHbIX eauHul] 144 akan. 4yacos, B

TOM YHUCJIC:

— KOHTaKkTHas paborta — 77,6 akaj. 4acoB:
— ayIUTOpHas — 72 aKaJ. 4acos;

— BHEayIUTOpHas — 5,6 akaJl. 4acoB;
— caMocCTosTeNbHAs paboTa — 48,7 aka. 4yacos;

— B (hopMe MpakTU4IeCcKoi moaroroBku — 0 akaj. yac;,
— MOJrOTOBKA K hK3ameny — 17,7 akazn. dac

®dopma aTTecTaluu - KypCOBOU MPOEKT, IK3aMEH

AynuropHas 3 s
o | xonTaxTHaz pabora E E Dopma TEKyLIEro
Pasyen/ Tema % (B akaj. yacax) E = Bun 5 KOHTPOJIS Kon
A — : g 9 | camocroATenbHOR | yomesaeMOCTHH | oo
@) g & padoThI MIPOMEKYTOUHOH
Tlek. mab. | mpaxT. z g aTTecTaluu
3aH. | 3aH. |Q &
1. Beenenue
CamocTrosrenbHoe
u3ydeHue yueOHon
JIUTEPATYPEI,
1.1 Hasnauenue peneiiHoi 0 KOHCHeIﬁTa Ayanropuas
SALATH ¥ ABTOMATHKI 9 0,2 JICKIIHH; KOHTPOJIbHAS TIK-5.3
MOATOTOBKA K pabota Nel
ayIUTOPHOM
KOHTPOJIbHOM
pabote
CamocrosTenbHoe
1.2 IoBpexxnenus u u3ydeHue yueOHon
HEHOpMAaJbHEIE PEKUMBI JIUTEPATYPBI,
paboThI KOHCIIEKTa AynuTopHast
SJIIEKTPOIHEPTETUIECKIX 7 1 0,2 TIEKINH; KOHTPOJIbHAS TIK-5.3
CHUCTEM. COOTHOILIEHHUS TOKOB MOATOTOBKA K pabota Nel
pu TpaHc(OpPMaTOPHBIX ayAUTOPHOI
CBA3SIX B CETH KOHTPOJIbHOM
pabore
CaMocTosTebHOE
u3yueHHue y4eOHOH
JIMTEPATYPBI,
1.3 OcHoBHBIE TpeOOBaHUS, KOHCIIEKTa AynutopHas
MpeIbsIBIsIeMble K pelleiHON 0,5 0,2 JIEKIHA; KOHTPOJIbHAS TIK-5.3
3aIInTe MOATOTOBKA K pabora Nel
ayIUTOPHOU
KOHTPOJIbHOM
pabore
Hroro no pazaeny 2 0,6
2. DJeMeHTBI ycTpoiicTB

peeiiHOM 3alIUThl U ABTOMATHKHU




CamocrosTensHoe
u3ydeHue yueOHon

21 W3mepuTenbHbIe
JUTEPATypEI,
TpaHcHOpMATOPEI TOKa!
KOHCIIEKTa AyauTopHast
MOTPEIIHOCTH,  BBIOOp W N
0,2 JIEKITHIL; KOHTPOJIbHAS TIK-3.3
MpoBepKa TSt cxXeM
N MOJArOTOBKA K pabota Nel
peNeliHOi  3alUThI, CXEMBI .
ayAUTOPHOI
COeTMHEHUS .
KOHTPOJIBHON
pabore
CamocrosTensHoe
. u3yyeHue y4eOHOH
2.2 TlpuHnunm  nelcTus, v i
JUTEPATypEI,
MOTPEIIHOCTA M CXCMBI
KOHCIIEKTa AyauTopHast
COeTMHEHUS 00MOTOK N
0,2 JIEKITHIL; KOHTPOJIbHAS TIK-3.3
HU3MEPUTEIbHBIX
HOJATOTOBKA K pabota Nel
TpaHchopMaTopoB .
ayUTOPHO
HAMpPsHKEHUS .
KOHTPOJIbHOM
pabote
CamocTosTenbHO
M3y4eHne yueOHon
JIUTEPATypBI,
KOHCIIEKTa AynutopHas
2.3 Knaccudukarms u N % P
0,2 JICKIUH; KOHTpOJIbHAS TIK-5.3
mapaMeTphl pene
IMOJITOTOBKA K pabota Nel
ayJUTOPHOMN
KOHTPOJIBHOM
pabote
HWroro no pazneny 0,6
3. TokOBBIE 3aIUTHI
CamocrosTenpHoe
u3yueHue y4eOHOH
3.1 MakcumanbHasi TOKOBas Y M
JUTEPATYPEI,
3amuTa. BeiOop mapameTpon
epaGATLIBAHIS KOHCIIEKTa 3amura
P ’ 0,2 JIEKITHIL; nabopaTopHO TIK-5.3
YYBCTBUTCIIBHOCTD,
MOJrOTOBKA K paboTHI
CENIeKTUBHOCTH,
3aIuTe
pe3epBUPOBAHIE, CXEMBI .
71a00paTOpHOI
paboThI
CamocTosaTenbHOoe
u3ydeHune yaeOHon
3.2 ToxoBas oTceuKa. JUTEPaTypsbl,
OTceuka Ha JHHHAX C KOHCIIEKTa 3ammuTa
JBYXCTOPOHHMM IIUTaHHEM. 0,2 JIeKLU; nabopaTopHOI IK-5.3
OTceuka C  BBIICPIKKOM MOATOTOBKA K paboThI
BPEMEHHU. 3aIuTe
71a00paTOpHOI
paboTsI
CamocTosaTenbHoe
3.3 TokoBble HampaBJIeHHbIC u3ydeHune yaeOHon
3aIUTHL: pelic HapPaBICHUSI JIMTEPATyPHI,
MOIIHOCTH, TPUHIIUIT KOHCIIEKTa AyauTtopHast
JICHCTBUS 3aIIUTHI U BBIOOD 0,2 JICKIHUH; KOHTPOJIbHAS TK-5.3
TOKa cpabaTbIBaHHs, MEPTBast MOATOTOBKA K pabota Ne2
30Ha, 30Ha  KacKaJHOTO ayAUTOPHOI
JeCTBUSA KOHTPOJIBHOM

pabote




3.4 3ammra OT 3aMBIKAHHKA

CamocrosTensHoe
u3ydeHue yueOHon

JUTEPATypEI,
Ha 3eMII0 M OJHO(a3HBIX
KOPOTKHUX 3aMBIKaHU Komerierra 3aupra
p : 4 0,2 JICKIUH; nabopaTtopHO TK-5.3
CrnocoObl 1OJIy4eHHs TOKa
N HOATOTOBKA K paboTb
HYyJIEeBOI
3aIIuTe
MIOCJIeIOBATEIbHOCTH N
1abopaToOpHOIH
paboThI
HUroro no pazaeny 12 0,8
4. JuddepeHnyanbHas 3amuTa
JIMHUR
CamocrosrenbHoe
u3ydeHue yueOHon
JUTEPATYPHI
4.1 TIpononbHast PaTypE,
JuddepeHnnanbHas 3alura: KoreriexTa Ayautopras
P N ) 0,2 JIEKITHIL; KOHTPOJIbHAS TIK-5.3
OPUHLUI ~ JEHCTBHSA, TOK
HOATOTOBKA K pabora Ne2
HebaaHca, CXeMbl .
ayAUTOPHO
KOHTPOJIBHOMN
pabote
CamocrosrenbHoe
u3ydyeHue yueOHon
JUTEPATYPHI
4.2 Tlonepe4Hast TOKOBasi U DaATYPHL,
KOHCIIEKTa AynuTopHast
HarpaBJIeHHas N
dpbepenIaTbHas  sanmTa 0,2 JIEKITHIL; KOHTPOJIbHAS TIK-5.3
°p MOATOTOBKA K pabora Ne2
JIMHUHA .
ayAUTOPHOI
KOHTPOJIbHOM
pabote
Hroro no pasaeny 0,4
5. lucTaHIMOHHAs 3aIIUTa JIMHUH
CamocrosTenbHoe
u3ydeHue yueOHon
JIUTEPATYPBI,
5.1 TlpuHuun JeWcTBUS W KOHCIIEKTa AynuropHas
obecrieyeHHe CEIEeKTHBHOCTH 0,2 JIeKLU; KOHTPOJIbHAS MK-5.3
JUCTAHIIMOHHOW 3aIllUThI MOJrOTOBKA K pabora Ne2
ayIUTOPHOU
KOHTPOJIbHOM
pabore
CaMocTosTebHOE
u3yueHue y4eOHOH
JIUTEPATYPEI,
52 XapaKTepUCTUKU KOHCIIEKTa AynutopHas
cpabaTbhIBaHUS pene 0,2 JIeKIHH; KOHTPOJIbHAS IK-5.3
COIIPOTHUBIICHUS MOJrOTOBKA K pabora Ne2
ayIUTOPHOU
KOHTPOJIbHOM
pabore
Uroro no pazaeny 0,4

6. BricOkouacTOTHass  3aIuTa

JIMHAKN




6.1 HampaBneHHas 3amura c
BY-6noxupoBkoit

0,2

CamocrosTensHoe
u3ydeHue yueOHoU
JUTEPATypEI,
KOHCIIEKTa
JIEKIUH;
HOATOTOBKA K
ayIUTOPHOU
KOHTPOJIBHOH
pabote

AynuTopHast
KOHTPOJIBHAS
pabora No2

IK-5.3

6.2 OunbTpoBas
HampaBlIeHHAs  3alluTa C
BU-6moxupoBkoit

0,5

0,2

CamocrosTensHoe
u3ydeHue yueOHon
JUTEPATypEI,
KOHCIIEKTa
JIEKIUH;
MOJITOTOBKA K
ayIUTOPHOU
KOHTPOJIBHOM
pabote

AynuTopHast
KOHTPOJIBHAS
pabota Ne2

IK-5.3

6.3
JuddepenuunansHo-dazuas
BBICOKOYACTOTHAS 3AIHTA

0,2

CamocTosTenbHOe
M3y4eHne yueOHon
JUTEPATYPBHI,
KOHCIIEKTa
JICKIUH;
MIOJITOTOBKA K
ayJUTOPHOMN
KOHTPOJIBHOM
pabote

AynuropHas
KOHTPOJIbHAS
pabota Ne2

IIK-5.3

Wroro no pazneny

2,5

0,6

7. 3armura
TpaHchOopMaToOpoB

CHJIOBBIX

7.1 [ToBpexxaenus i
HEHOPMAaJIbHBIC PEKUMBI
paboThl CHJIOBBIX
TpaHchopMaTopoB

0,5

0,2

CaMmocrosiTensHoe
M3y4eHHe yueOHOH
JUTEPATYPHI,
KOHCIIEKTa
JICKITUIA,
MOJITOTOBKA K
3aIuTe
71a00paTOpHOI
paboThI

3amura
nabopaTopHO
paboThI

IK-5.3

7.2 Huddepennuansaas
3amura  TpaHcdopmaropa:
TOK  HebamaHca,  BBIOOD
napaMeTpoB cpabaThIBaHUS,
CXEMBI

0,2

CaMocrosTensHoe
u3yyeHue y4eOHOH
JUTEPATYPHI,
KOHCIIEKTa
JICKIUH;
MOJITOTOBKA K
3almre
nabopaTtopHOH
paboTHI

3amura
nabopaTopHOI
paboTsI

IK-5.3

7.3 3ammra OT BHEIIHHX
KOPOTKHX 3aMbIKaHHUI

0,5

0,2

CaMocrosTensHoe
u3ydeHue y4eOHOH
JUTEPATYPHI,
KOHCIIEKTa
JIEKIHH;
MOJIrOTOBKA K
ayIUTOPHOU
KOHTPOJIBHOH
pabote

AynuTopHast
KOHTPOJIBHAS
pabota Ne3

IK-5.3




CamocrosTensHoe
u3ydeHue yueOHon

JUTEPATypEI,
KOHCIIEKTa AyauTopHast
7.4 3amuTa oT neperpy3ku 0,5 0,2 JICKIUH; KOHTPOJIbHAS TK-5.3
MOATOTOBKA K pabota Ne3
ayIUTOPHOU
KOHTPOJIBHOH
pabote
CamocrosTensHoe
u3ydeHue yueOHon
JUTEPATypEI,
KOHCIIEKTa AyauTopHast
7.5 T"a3oBas 3amura 0,5 0,2 JIEKITHIL; KOHTPOJIbHAS TIK-5.3
MOJITOTOBKA K pabora Ne3
ayIUTOPHOU
KOHTPOJIBHOM
pabote
Wroro no pasneny 4 1
8. 3amuTa 3nMeKTpoIBUTATENCH
CamocrosTensHoe
u3ydeHue yueOHon
8.1 ToBpexaeHus u JUTEPATYPHI,
HEHOPMaJIbHBIC PEeXUMBI KOHCIIEKTa AynutopHas
paboOThI 3JEKTPOABUTATEIICH. 0,5 0,2 JICKIIUH; KOHTPOJIbHAS TIK-5.3
TpeboBaHust K  3amuTe MOJrOTOBKA K pabora Ne3
JIBUraTesiei ayIUTOPHOM
KOHTPOJIbHOM
pabote
CamocrosTenpHoe
8.2 3amuTa u3ydeHue yueOHon
JNEKTPOABUTATENCH JUTEPATYPEI,
HanpspkeHueM Bbime 1 kB: KOHCIIEKTa AynuropHas
or Mexaydasneix K3, ot 15 0,2 JIEKITHIL; KOHTPOJIbHAS TIK-5.3
3aMBIKaHUSI OJHOU (a3bl Ha MOJrOTOBKA K pabora Ne3
3eMIII0, OT TIEperpy3kd H ayAUTOPHOI
TOHMKCHHUS HAIPSIKCHUSA KOHTpOJ'IbHOi/’I
pabote
CamocTosaTenbHOoe
u3ydeHue y4eOHOH
JUTEPATYPHI,
8.3 3ammTol KOHCIIEKTa AynuropHas
3JIEKTPOABUTATENICH 0,5 0,2 JIEKITHIT; KOHTPOJIbHAS TIK-5.3
HanpspkeHuem 10 1 kB MOATOTOBKA K pabora Ne3
ayJUTOPHOM
KOHTPOJIbHOM
pabore
Wroro no pazneny 25 0,6
9. 3amura reHepaTopoB
CamocrosTensHoe
u3yucHHe y4eOHOH
9.1 IMoBpexaenus u JIHTCPATYPEL,
HEHOPMAaJIbHBIC PEKUMBI 0 KOHCHGETa Ayawropuas
paboTHI FeHepaTopOB. 5 0,2 JIEKI[HIA; KOHTPOJIbHAs TIK-5.3
TpeGosanus K ux samre TOATOTOBKA K pabota Ned
ayJUTOPHO
KOHTPOJBHOMN

pabote




CaMOoCTOSITEIbHOE

9.2 3aImuTsl 00MOTKH u3ydeHue yueOHon
cTatopa: oT MexaydasHbIX JUTEPATypEI,
K3, oT 3ambIkaHuil MexIy KOHCIIEKTa AyauTopHast
BUTKaMH OJHOW (asbl, OT 1 0,2 JICKIUH; KOHTPOJIbHAS TK-5.3
3aMBIKaHHUsl Ha KOpIYC, OT MOJATOTOBKA K pabota Ne4
Meperpy3kd TPH BHEUIHUX ayAUTOPHOI
K3 KOHTPOJIbHOI
pabote
CamocrosTensHoe
u3ydeHue yueOHon
JUTEPATyPHI
9.3 3ammra poropa: OT PATYPHL,
3aMBIKaHUsI Ha KOPIIyC BO Komerierra Aynutopras
N 0,5 0,2 JIEKIUH; KOHTPOJIbHAS TIK-5.3
BTOPOi TOYKE, oT
HOJATOTOBKA K pabora Ne4
neperpys3Kku .
ayUTOPHO
KOHTPOJIBHOM
pabote
HWroro no pazneny 2 0,6
10. 3amura cOOpHBIX HIMH
CamocrosTensHoe
u3ydeHue yueOHon
JIUTEPATYPEI,
KOHCIIEKTa AyauTtopHast
10.1 npdepenumanpHas N
Aupdepenn 2 0,2 JIEKITHIL; KOHTPOJIbHAS TIK-5.3
3aIUTa IIHH
HOATOTOBKA K pabora Ne4
ayIUTOPHOM
KOHTPOJIbHOM
pabote
HWroro no pazaeny 2 0,2
11. 3ammra DIEKTPOYCTAHOBOK
HHU3KOTO HANPSDKEHUS
CamocrosTenpHoe
u3ydeHue yueOHoun
JUTEPATYPHI
111 3ammra Patyphbl,
KOHCIIEKTa AynuropHas
3JIEKTPOYCTAaHOBOK  HU3KOTO .
1 0,2 JIEKITHIL; KOHTPOJIbHAS TIK-5.3
HaIpsHKEHHS
MOATOTOBKA K pabora Ne4
MPEIOXPAHUTEISIMU .
ayUTOPHOI
KOHTPOJIbHOM
pabore
CamocTosTenbHOe
u3yueHHue y4eOHOH
11.2 3amnura Y M
JIMTEPATYPBI,
9NEKTPOYCTAHOBOK  HHM3KOTO
KOHCIIEKTa AynuropHas
HaIpsHKEHHS .
1 0,2 JIEKIHA; KOHTPOJIbHAS TIK-5.3
ABTOMaTHYECKUMHU
MOATOTOBKA K pabora Ne4
BO3IYIITHBIMH .
ayUTOPHOI
BBIKJTFOYATEIISIMH .
KOHTPOJIBHOM
pabore
Wroro no pazneny 2 0,4

12. ABTOMaTHKa
AIIEKTPOIHEPTETHICCKUX CHCTEM




CamocrosTensHoe
u3ydeHue yueOHon

JUTEPATypEI,
12.1 ABTOMaTHYECKOE KOHCIICKTa 3ammra
MOBTOPHOE BKITFOUCHUE 0,5 0,2 JICKIUH; nabopaTtopHO TK-5.3
(AIIB) MOATOTOBKA K paboTbl
3aIIuTe
1abopaToOpHOIH
paboThI
CamocrosTensHoe
u3ydeHue yueOHon
JUTEPATypEI,
12.2 ABTOMaTHYECKOE KOHCIIEKTa 3ammra
BKITIOUCHUE pe3epBHOTO 1 0,2 JICKIUH; nabopaTopHO TK-5.3
nutanus (ABP) MOATOTOBKA K paboThl
3aIIuTe
1a00paTOpHOI
paboTHI
CamocTosTenbHOe
M3y4eHne yueOHon
12.3 ABTOMaTHYECKas JUTEPATYPBI,
gacToTHasi pasrpy3ka (AUYP) KOHCIIEKTa AynuropHas
u 4acTOTHOE 0,5 0,2 JICKIHH; KOHTPOJIbHAS TIK-5.3
aBTOMATHYECKOE ITOBTOPHOE MMOATOTOBKA K pabota Ne4
Brmouenue (YAIIB) ayJUTOPHOMN
KOHTPOJIBHOM
pabote
HWroro no pazneny 2 0,6
13. DBroimomHeHne ©  3amiuTa
KYpPCOBOT'O IIPOEKTa
CaMocCToATenbHOE
M3y4eHHe yueOHOH
131 Bri6op o0beMa [TATCPATYPPI,
peneiHoi 3aIIMUTHI u CTIPaBORHOM " KypcoBoii nmpoexr.
3 HOPMATHUBHON TIK-3.3
ABTOMAaTHKU B COOTBETCTBUM . Paznen Nel
¢ TpeboBarmsamu [1YD JUTCPATYPEL,
BBITIOJTHEHHE
KypCOBOT'O
pOeKTa
CaMocrosTensHoe
u3yyeHue y4eOHOH
JUTEPATYPHI,
CTIPaBOHOH 1 KypcoBoii nmpoexr.
13.2 Pacuer TokoB K3 3 HOPMAaTHUBHOM TK-5.3
Paznen Ne2
JIATEPaTyphI;
BBIIIOJIHCHHUEC
KypCOBOTO
MPOEKTa
CaMocrosTensHoe
u3ydeHue y4eOHOH
13.3 Pacuer ycTaBOK 3aIlUT JTCPATYPEL,
CHJIOBOTO  TpaHcdopmaropa A Kypcosoii nmpoexr.
3 HOPMATHUBHOU TK-5.3
Ha Oaze Paznen Ne3
JIUTEPaTyphl;
JNEKTPOMEXAHUUECKHX pee
BBIIIOJTHEHNE
KypCOBOI'O

IpOEKTa




13.4 PacueTr ycTaBOK 3ailuT
CEKITMOHHOTO BBIKJIIOYATEIIS
Ha Oase
AIIEKTPOMEXaHUYECKUX pelie

CamocrosrenbHoe
u3ydeHue yueOHon
JNTEPATYPEL,
CIPaBOYHOH H
HOPMAaTHUBHOM
JIUTEpaTypBhl;
BBITIONTHEHUE
KypCOBOTI'O
HpOeKTa

KypcoBoii mpoexr.
Paznen Ned

IK-5.3

13.5 Pacuer ycTaBOK 3amuT
NpUCOCAMHEHUsT Ha  0ase
MHKPOIIPOILIECCOPHOTO peJie

CamocrosrenbHoe
u3ydeHue yueOHon
JNTEPATYPEL,
CIPaBOYHOH H
HOPMAaTHUBHOM
JIUTEpaTypBhl;
BBITIOJTHEHUE
KypCOBOT'O
HpPOEKTa

KypcoBoii mpoexr.
Paznen Ne5

IK-5.3

13.6 Pacuer yCTaBOK
asromatukun (APHT, AIIB,
ABP, AYP, ycrpoiicTBO
ABTOMAaTHIECKOTO
BKitoueHus KY)

2,3

CamocTosTenbHOe
M3y4eHne yueOHon
JUTEPaTypBbl,
CIIPAaBOYHOU U
HOPMAaTHUBHOMU
JUTEPATypBHI;
BBIIIOJIHCHUE
KypCOBOTO
MIPOEKTA

KypcoBoii mpoexr.
Paznen Ne6

IIK-5.3

13.7 Cxembl  peneiHOH
3alUTHl 1 aBTOMATHKU

10

CamocTosaTenbHOe
M3y4eHHEe yueOHOH
JUTEPATYPBI,
CIIPAaBOYHOMU U
HOPMAaTUBHOM
JIUTEPATYpBHI;
BBITTOJTHEHUE
KypCOBOTO
MPOEKTa

KypcoBoii mpoexr.
I'pauueckas
4acTh

IK-3.1

13.8  3Bammura
TPOEKTa

KypCOBOTO

10

CamocrosTensHoe
u3ydeHue yueOHon
JUTEPATYPHI,
CIIPaBOYHOM U
HOPMAaTHUBHOU
JIUTEPATYpBI;
MOJITOTOBKA K
3alUTe KypcOBOTO
MIPOEKTa

KypcoBoii npoekr

[K-3.1,
TK-3.3,
IK-5.3

Wroro no pazneny

18

36,3

14. Dx3amen

14.1 Dx3ameH

5,6

CamocrosTensHoe
u3yueHHue y4eOHOH
JIUTEPATYPBI;
KOHCIIEKTa
JICKIUH;
MOJIrOTOBKA K
9K3aMEHY

DKk3aMeH

MK-3.3,
I1K-5.3

Uroro mo pazneny

5,6

Uroro 3a cemectp

36

18

18

48,7

9K3aMEH,KII




HTtoro no aucumiuinHe

36

18

18

48,7

KYypCOBOI1 POEKT,
9K3aMeH




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 UCTIOIH30BAaHUEM MYJIbTUMEIUUHOTO 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 TOHUCKA IIyTel 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 npaktuyeckux 1 1a00paTOPHBIX 3aHATHIX UCIIOJIB3YeTCsl KOMaHIHas paboTa.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CAMOCTOSITeIbHO padoThl 00y4arouXcst
[Ipencrasneno B npunoxxenuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIITHHbBI (MOYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Annpees, M. B. Peneiinas 3amuTa 31€KTpOIHEPreTHYECKUX CUCTEM | yueb. mocodue
/| M. B. Auapees, H. 10. Pyban, A. A. CyBopoB [u np.] ; ToMCKHii MONTUTEXHUUESCKUI
yHuBepcureT. — Tomck : M3a-Bo ToMckoro noiaurexHuyeckoro yausepcurera, 2018. — 167 c. —
ISBN 978-5-4387-0796-7. - Texcr : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1043860 (mara o6pamenus: 19.01.2026). — Pexum
J0CTyMa: MO MOJIITUCKE.

2. Epmos, A. M. PeneiiHas 3amuTta B CUCTEMax 3JIEKTPOCHAOXKEHUs HANpPSIKECHUEM
0,38-110 kB : yaeOHOE TOCOOME )15 TpakTHIeCKuX pacy€ToB / A. M. Epmios. - 3-e u3., mepepao.
- Mockga ; Bonorna : Undpa-Unxenepus, 2024. - 608 c. - ISBN 978-5-9729-2172-0. - Tekcr :
anekTponHbii. - URL: https://znanium.ru/catalog/product/2172515 (mara oOpareHus:
19.01.2026). — Pexxum gocTtyma: 1o moJInrcKe.

3. AradonoB, A. MW. CoBpemeHHas pelieiiHas 3allUTa ©W  aBTOMATHKa
AIIEKTPOIHEPTETUYECKUX CUCTEM : yueOHoe mocooue / A. . Aradonos, T. FO. bpoctunona, H. b.
JI>xa3oBckuit. - 3-e u31., mepepad. u go1. - Mocksa ; Bosorna : Madpa-Unxkenepus, 2025. - 300
c. - ISBN 978-5-9729-2212-3. - Tekcr : AIIEKTPOHHBIM. - URL:
https://znanium.ru/catalog/product/2226930 (marta oopamenwus: 19.01.2026). — Pexwum gocrymna:
10 TIOJIITHCKE.



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

0) lomotHuTeIBLHASI TUTEPaTypa:

1. PeneitHas 3amuTa ¥ aBTOMAaTHKa IMOHU3MTEIBHBIX IMOJCTAHIIUN IPOMBIILICHHOTO
npeanpusTus : yuebnoe nocodbue / B. A. Urymenmies, B. K. Oneitnukos, H. T. Ilarmmn, E. A.
[TanoBa ; MI'TY. - Maruuroropck, 2014. - 103 c¢. : wi., rpad., cxems, Tabm. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3622. - ISBN 978-5-9967-0439-2. -
TekcT : HermocpeACTBEHHBIN. - AaTa oopamenus: 19.01.2026.

2. XKypnan «BecTHUK IOVYpI'Y. Cepus «OHepreTuka» - URL:
https://www.powervestniksusu.ru/index.php/PVS (xara ooparmenus: 19.01.2026).
3. Kypnan  «DnekTpoTeXHHUYECKHEe CHCTeMbl W kommuiekcb» -  URL:

http://esik.magtu.ru/ru/ (mata oopamenwus: 19.01.2026).
4. XKypnan  «BectHuk  VIBaHOBCKOIO  TroCyAapCTBEHHOIO  DHEPreTHUYECKOIO
yuuBepcureta» - URL: http://vestnik.ispu.ru/ (mata oopamenus: 19.01.2026).

B) MeToauyeckue ykasaHus:

1. Ilatmmu, H. T. MoaenupoBaHue MaKCUMaJbHOH TOKOBOW 3alllUTHl JIMHUH
JIIEKTpONepeIadyll C OTrPAaHMYCHHO-3aBHCHMOW BBIICPIKKOH BpeMeHH Ha JabopaTOpHOM
kommiekce  «P3MA B cuctemMax  3JIEKTpOCHAOXKEHHsST Ha  OCHOBE  BHUPTYaJIbHBIX
CBOOOTHO-TIPOTPAMMHUPYEMBIX KOHTPOJUIEPOB» | METOIMYECKHE yKa3aHWs K JabopaTOpHOMH
pabote no qucuuiuinHe «PeneiiHas 3amura u aBTOMaTH3alKs 3JIEKTPOIHEPIeTUUECKUX CUCTEMY
i ooyvatomuxcst Harpasienus 13.03.02 «DnekTposHepreTuka u dJIEKTPOTEXHHUKAY, TPOPHITH
«Anexrpocuadkenue» / H. T. IMarmmn, E. A. TTanoBa. — Marautoropck: M3a-8o MarHuToropek.
roc. Tex. yi-ta um. I.J1. Hocosa, 2016. — 12 c. — TekcT : HermocpenCTBEHHBIH

2. Ilatmmn, H. T. MccnenoBanue ycTpoHCTB aBTOMATHKHM B CHJIOBBIX 3JEKTPHUECKUX
ceTsax Ha 1abopaTopHOM KOMILIEKCE «P3uA Ha OCHOBE BUPTYAJIbHBIX
CBOOOJTHO-IIPOTPAMMHUPYEMBIX KOHTPOJUIEPOBY» | METOJUYECKUE YKa3aHUS K IPOBEIECHUIO
7a00paTOPHBIX pabOTHI MO AUCHUIUINHE «YTIPaBICHHE, 3alUTa ¥ aBTOMATH3AIMs MHTAIONINX U
pacrpeneuTeNIbHBIX ceTei» uid cryaeHToB HampasieHus 13.04.02 DnextposHepretuka u
3IIEKTPOTEXHHUKA, Ipodus DinekrpocHadxenue / H. T. [atmun, E. A. TTanoBa. -Maruutoropck:
N3n-Bo Marauroropck. roc. tex. yH-ta um. .M. Hocoa, 2016. — 16 c. — Tekcr
HEIOCPEICTBEHHBIMN.

3. Harmmu, H. T. Ucneitanus auddepennuanbHoro pene toka Ttumna J3T-11 Ha
naboparopHoM crenjie «Peneiinas 3aumra P3-CK» ¢ npuMeHeHnemM nporpaMMHO-TEXHHUUECKOTO
xommuiekca Delta Profi : meron. ykasanust k 1abopaTOpHOMY MPAaKTHKyMy 10 AMCIMILUIHHE
«PeneiiHas 3ammTa ¥ aBTOMATH3ALUS DIEKTPOIHEPTETHUECKHX CHUCTEM» JUIS CTYIACHTOB BCEX
¢dopm oOyuenus HampasieHus 13.03.02 «DnexTposHepreTuka M 3JIEKTPOTEXHHUKA», MPo(Uib
«nexrpocHadkenue» / H. T. [MarmmH, E. A. TTanoBa. — MarauToropck: M3a-8o MarHuToropck.
roc. TexH. yH-ta uM. [.1. HocoBa, 2017.- 13 c¢. — TeKcT : HemocpeCTBEHHBIH.

4. Ilarmmu, H. T. HWccioemoBanme MaKCHMAaJbHOH TOKOBOM 3alllUTHl  JIUHUU
AIIEKTpONEepeayll C MYCKOM IO HAIpsDKEHHIO Ha JlabopatopHoM creHnae «PerneiiHas 3ammra
P3-CK» ¢ nmpuMeHeHHeM IporpaMMHO-TeXHUUIeCKOTo Komruiekca Delta Profi : meton. ykazanus k
NPOBEIECHUIO JIAOOpaTOpHON paboThl MO AMcLUIIIMHE «PeneifHas 3ammTa M aBTOMATH3ALUSA
AIIEKTPOIHEPTETUIECKUX CUCTEM» ISl CTYIIEHTOB BceX Gopm oOyueHust Hanpasienus 13.03.02
«DNEKTPOIHEPreTHKa U AIIEKTPOTEXHUKay, npoduis «nekrpocHabxenue»/ H. T. Ilarmmun, E.
A. TlanoBa. — MarauToropck: M3a-Bo Marauroropck. roc. Texs. yH-ta uM. I.1. Hocosa, 2018. —
10 c. — TekcT : HemoCpeACTBEHHBIH.

5. Tlarmmu, H. T. Hcnbitanust pene CONPOTHBIEHUS Ha J1aOOpAaTOPHOM CTEHE
«Peneitnas 3amura P3-CK» ¢ npuMeHeHneM nporpaMMHO-TeXHIUeckoro komruiekca Delta Profi
: Metoanyeckue yka3aHus K JJaOOpaTOpHOMY NPAaKTUKyMy 1O aucuumiinHe «PeneiiHas 3amura u
aBTOMATH3alMs DBJICKTPOIHEPIeTUYECKUX CHUCTEM» ISl CTYAEGHTOB Bcex (opMm oOyueHust
HaIpaBJICHUS 13.03.02 «DIIEKTPOIHEPTETUKA u AIIEKTPOTEXHUKAY, npoduib
«nexrpocHabkenue» / H. T. [armmn, E. A. [TanoBa. — MarauToropck: M3a-so MarHuToropck.
roc. TexH. yu-ta uM. I .. HocoBa, 2017.- 12 c. — TekcT : HemocpeACTBEHHBIM.


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

6. Ilatmun, H. T. MccnenoBanue TOKOBBIX 3alIUT B CHJIOBBIX 3JIEKTPUYECKHUX CETSIX Ha
nabopaTopHoM KomIuiekce «P3uA Ha OCHOBE BUPTYaJIbHBIX IPOrPAMMUPYEMbBIX KOHTPOJIIEPOBY -
METOAMYECKHE YKa3aHUsl K MPOBEACHUIO Ja00OpaTOPHBIX paboT MO JUCHUIUIMHE «YIIpaBliCHHE,
3allMTa M aBTOMAaTH3alMsl NMUTAIOIUX U paclpeleIUTENbHbIX CeTei» A MarucTpaHToB IO
HaINpaBJICHUIO 140400.68 DJeKTpO-IHEepreTHKa u AIIEKTPOTEXHUKA, npop b
DnekTpocHaOkeHue. — Marnuroropck: M3a-Bo MarHuToropck. roc. TexH. yH-ta um. [.H.
Hocoga, 2015. — 16 c¢. — TekcT : HEemOCpeACTBEHHBIH.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne
HaumeHoBaHume
I10

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

Ne A0rosopa CpOK JEUCTBUS JTUIICH3UH

Ne 135 o1 17.09.2007 OeCCpOYHO

K-526-11 o1 22.11.2011 0OeCCpOYHO

J1-261-17 ot 16.03.2017 0OeCcCpOYHO

CBOOOJIHO  pacrpoCTpaHsIeMOe

FAR Manager 1o 06eccpouHo
LibreOffice l(if 860)1}10 PaCHIpOCTpanseMoe 0eccpodHO
Linux Calculate l(if 860HH0 PaCHIpOCTpanseMoe 0eccpouHo

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
HasBanue xypca CchlIKa

DnexTpoHHBIE pecypchl oubanoreku MI'TY um.
I''1. HocoBa

HannonanbHast nH(GOpMaIHOHHO-aHAIMTHYECKAsT
cucrema — POCCHIICKHIT MH]IEKC HAYYHOTO https://elibrary.ru/project _risc.asp
mutuposanus (PUHIL)

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

OnextpoHHas 6aza nepuoaudeckux nznanuii 000

«VBUC» https://eivis.ru/

denepanbHOE rOCYAAPCTBEHHOE OI0IKETHOE
yupexaenne «DeaepanbHblii HHCTUTYT http://www1.fips.ru/
MIPOMBIIIUIEHHOH COOCTBEHHOCTH

Poccwiickas ['ocynapcTBeHHast Onbmmoreka. https://www.rsl.ru/ru/4readers/catalogue
Karamorn s/

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:


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/

MYJIbTUMEIUMHBIE CPEICTBA XPaHEHHUS, IEPEIauu U MPeICTaBICHUS HHPOPMALIUH.

2. YueOHblE ayIUTOpUU JJSl TPOBENCHUS NPAKTUYECKUX 3aHATUN, TPYNIOBBIX U
VH/IMBUYAJIbHBIX KOHCYJIBTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH - 10CKa,
MYJIBTUMEAUMHBIN TPOEKTOP, IKPaH.

3. Tlomemenus s C€aMOCTOATENBbHOM paboOTBHl O0yYalomUXcs - IEePCOHATbHBIC
kommbioTephl ¢ makerom MS Office, BeixogoM B MHTEpHET M ¢ JOCTYIIOM B 3JCKTPOHHYFO
UH(POPMALIMOHHO-00pa30BATENbHYIO CPEly YHUBEPCUTETA.

4. TlomemieHue masi XpaHEHUS W TPODHIAKTHYECKOTO OOCTYXKUBaHHUS Y4EOHOTO
000pyIOBaHUS - CTEIUIAXKH, CeH(bI 1151 XpaHEHHUS Y4eOHOTO 000PY/I0BaAHHMS.

5. VY4eOHble ayquTOpUH AJI IPOBEICHUS Ja0OpaTOPHBIX PabOT:

- naboparopus anekTpocHadxkenus (215) (1abopaTopHbie YCTAaHOBKH, U3MEPHTEIILHBIC
npuOOpBI JIsl BBIMOJIHEHUSI JIAOOPATOPHBIX padOT: YCTAHOBKA ISl IPOBEPKHU PEICHHBIX 3aIIUT
V5052, ycranoBka st mpoBepKd penerHbix 3amutr OYS5001, ycraHoBKa I MPOBEPKU
peJIeHBIX 3aIUT Y paH-2)

- MexdakynbreTckas J1abopaTopus MOACIUPOBAHHS CHCTEM AJIEKTpOCcHaOxeHus (217)
(maboparopubiii komiuieke «PeneifHas 3amura u aBromatuka B COC» s MoJenupoOBaHUS
YCTPOKMCTB peJICHHON 3aIIUTHl M aBTOMATUKU Ha CBOOOHO - MMPOTPaMMHPYEMBIX KOHTPOJUIEPAX,
naboparopuslii crena «Peneitnas 3amuray P3-CK).



MNPUJIOKEHHE 1
(oGs3aTenbHOR)

YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITE/IbHOM padoThl CTYJ1€HTOB

AynuropHas caMOCTOSITENIbHAs paboTa CTyIEHTOB Ha JIEKLIHOHHBIX, Ja00PaTOPHBIX U
MPAKTUYECKUX 3aHSATHUSAX BKIIOYAET B ceOs:

1) BBITIOJIHEHUE KYPCOBOT'O MTPOCKTA;

2) HanMCaHKe ayIUTOPHBIX KOHTPOJIbHBIX PaldoT.

BreayauropHast caMmocTosiTenbHasi paboTa CTYJICHTOB BKIIFOUAET B ceOsl:

1) urenue u npopaboTKa JEKIUOHHOIO MaTepraia U PeKOMEHIOBAaHHON JIUTEPATyphI;

2) caMOCTOSITEIbHOE BBIIIOJTHEHUE OTICIBHBIX Pa3/IeIOB KypCOBOTO IPOEKTA;

3) IOATOTOBKY K YCTHBIM OMpPOCaM, ayIUTOPHBIM KOHTPOJIBHBIM paboTaMm, 3aiuram
1abopaTOPHBIX paboT, 3aIIUTE KyPCOBOTO MIPOEKTA U K IK3aMEHY.

Bonpocsl 1J151 3a1UTHI J1a00paTOPHBIX PadoT:

1. Kak oGecnieunBaercs cenekruBHOCcTs MT3?

2. Yro Takoe kodp¢ummeHnt cxembl? Kak OH yuWThIBaeTcs IpH BBIOOpE TOKa
cpabatsiBanus MT3?

3. Kakas cxema MT3 npumeHsieTcst B ceTH ¢ M30JUpOBaHHOM HelTpanbio? [Touemy?

4. Tlouemy pnByxdasHas nsyxpeneiiHas cxema MT3 He wucnonb3yercs B CETU C
[J1yX03a3eMJIEHHOW HEUTpasbio?

5. Kak onenuBaercst yyBcTBUTENbHOCT MT3?

6. B Kakux ciydasx pEeKOMEHIYeTCsl MCIIOJIb30BAaHHE TOKOBOM OTCEUKM JUIS 3alUThHI
JIDIT?

7. Kak onpenensiercs 30Ha 1€HCTBUS TOKOBOM OTCEUKHU?

8. Kak BbIOupaercst Tok cpaOaTbIBaHHUsI TOKOBOH OTCEUKH HA JIMHUM C JIBYXCTOPOHHUM
nuTaHuem?

9. Kak onpezensercs TOK cpadaTbIBaHUS TOKOBOM OTCEUKH?

10. Kak onpenensiercsi TOK CpadaThIBaHUSI TOKOBOW OTCEYKH C BBIICPKKOW BPEMEHU?

11. ITpuHimn neicTBUs HECENEKTUBHOM CUTHAIM3AIMN O 3aMBIKaHUSIX Ha 3eMITI0?

12. ®unbTp TOKOB HYJIEBOH MOCIEAOBATEILHOCTH: CXeMa, TPUHIIHIT JeHCTBUs, 00JIacTh
IPUMEHEHUA?

13. Tpancdopmarop TOKa HyJIEBOW IMOCIEIOBATEIHHOCTH: NMPHHIUI JACUCTBU, 00JIacTh
IPUMEHEHNA?

14. Kakum o06pa3oM MOKHO M3MEPUTH HANpsSKEHUE HYJIEBOW IOCIEI0BAaTEIbHOCTH HA
pacnpenenuTeNbHOM yCTporcTBe?

15. [loueMy B ceTd C M30JIMPOBAHHOM HEWTPAJbIO 3alllUTa OT 3aMbIKAHUN Ha 3EMIIIO
BBITOJIHAETCS C JEMCTBUEM Ha CUTHAJ, a HE Ha OTKIIOYeHHE?

16. Kakne moBpeXACHNsT M1 HEHOPMAJIbHBIE PEXKUMBI PA0OTHI XapaKTEPHBI JJIsi CHIIOBBIX
TpaHchopMaTopoB?

17. Ot xakux MOBpeXACHUI 3aruiiaeT uddepeHnuanbaas 3amnmTa Tpancopmaropa’?

18. 3 kakuxX COCTaBISIONIMX CKIAIbIBaeTCs TOK HeOamaHca B auddepeHnanbHoi
3alUTe CUIIOBOTrO TpaHcpopmaropa?

19. HazoBure criocoObl CHUXEHHS TOKa HebataHca?

20. Kax Bimmser wucronb3oBanue peine ¢ BHT mHa ompenenenue Toka cpaOaThIBaHUS
TuddepeHIaIbHOM 3alUThl CUIIOBOTO TpaHchopmaTopa?

21. Haznauenue AIIB.

22. Knaccudukanus AIIB.

23. TlosicauTe paboTy cxeMbl MyCKOBBIX opraHoB ABP.

24. Kak obecnieunBaeTcs pe3epBUpOBaHKE B YHEprocucreme?

25. B cetsx kakoro kjiacca HanpspkeHus ucnonb3yercs OAIIB? [louemy?



3agaHus K KypcOBOMY IIPOEKTY:

Bormpocsl, noanexaiiyre pacCMOTPEHHUIO B KypCOBOM IIPOEKTE!

1. BoiOpaTh 00BbEM peneiiHOM 3alMThl U aBTOMATUKU B COOTBETCTBUM € TPEOOBaHUSIMU
I1yo.

2. Paccuurats Toku K3 Ha Bcex mpucOeTMHEHUSX.

3. PaccuurtaTth  ycTaBKM  3amUT  CWJIOBOro  TpaHcdopmaropa  Ha  0Oaze
IIEKTPOMEXAHUYECKHUX PEJIE.

4. PaccuutaTh  yCTaBKM  3allUT  CEKIMOHHOTO  BBIKJIIOYaTedss Ha  0Oase
IIEKTPOMEXAHUYECKHUX PEJIE.

5. PaccuurtaTh  yCcTaBKM  3alIMT  TNPUCOCIMHEHUS 1O  3aJaHui0 Ha  0Oasze
MHUKPOIIPOLIECCOPHOTO pEJIE.

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

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

Hcxoanbie nannbie (Bapuanr 1)

Upy_BH =35 kB
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Hcxoanbie nannbie (Bapuanr 2)

X Upy.BH =110 kB
Upy_HH =10 kB
- Cxema PY BH - 3H

n2 Pﬁarp,min = 0,8 MBT
QHarp.max = 3,35 MBap

()7 @ )(c.max = 5’29 OM
Al 72%) Xe.min = 6,62 OMm
Kl 2 Strom = 6,3 MBA
Suap = 4,41 MBA
I@—"' TA3 A8 TAM I@JI' PHarp.maX = 2,87 MBT
1%

ool [ (o
T T T T ’C Qﬂarp.min =0,94 MBgap
i v l Yucno orxomsammx KJI — 10
@I ’ Iil ? Ij @ Beixkmouarens Ha PY BH — BOb
B Brikarouarens Ha PY HH —
" qme ™ BBY-COLID

MornHocth asurareis — 400
kBT

HpI/I 3alIUMTe KYPCOBOTI0 MPOCKTA CTYJICHTY HCO6XOI[I/IMO MOSICHUTDH NOPAAOK pacucTa
YCTAaBOK U IMPUHIUIT JIEHCTBHS 3aIIUT MPUCOCIAUHCHNSA, 3aJaHHOTO ITPEIIOAaBaTCIICM.

AyIMTOpPHBIE KOHTPOJIbHbIE Pa0OTHI:

Bonpochl kK ay1MTOpHOH KOHTPOJIbHOI padoTre Nel

1. Kakue BHIBl KOPOTKMX 3aMbIKaHUI XapakTepHbl A ceTel ¢ 3a3eMJIeHHOU
HelTpanbio? JlaliTe UX XapaKTepUCTUKY.

2. Kakue BHIBl KOPOTKMX 3aMbIKaHMHM XapaKTepHbI JUIs ceTell C HM30JUpPOBAHHOM
HelTpanbro? JlaiTe uX XapakTepUCTHKY.

3. Uro Takoe HEHOpPMaJbHBIE PEKUMBI PAaOOTHl 3yekTpoobopynoBanus? Kakue
HEHOpPMAaJIbHbBIE PEKUMBI MOTYT BO3HUKATh B 3JIEKTPOYCTaHOBKAX?

4. Kak TpanchopMHpYIOTCS TOKU 32 TpaHC(HOPMATOP CO CXEMOI COeTUHEHUs OOMOTOK
Y/A-11 npu aByx(ha3HOM KOPOTKOM 3aMbIKAHUHU?

5. Kak TpancopMHpyrOTCS TOKH 3a TpaHC(HOPMATOpP CO CXEMOI COeTUHEHUsT 0OMOTOK
Y/A-11 npu ogHO(MA3HOM KOPOTKOM 3aMbIKAHUH?

6. Kakue TpeboBanMs NpeabaBISIOTCS K peneitHoi 3ammre? JlaliTe UX XapaKTepUCTUKY.

7. Kak ocymecTBiseTrcs MpoBEepKa TpaHCPOPMATOPOB TOKa IS IETed peleHOn
3aIUTHI [0 BTOPUYHOM Harpy3ke?

8. Kakue cxeMbl BKITFOUEHHS H3MEPUTEIBHBIX TPAaHC(HOPMATOPOB TOKA UCIIOTIB3YIOTCS B
peneitnoit 3ammre? Kakoir xo3dduimenT cxemsl oHM uMeroT? Uemy paBHBI TOKM B pejie Ipu
Pa3JIMYHBIX BUAAX KOPOTKUX 3aMbIKAHHI?

9. OxapakTepu3yiTe CXeMbl BKIIOYECHHS  U3MEPUTENBHBIX  TPaHC(HOPMATOPOB
HaIpsHKEHUs, UCTIOJIb3yEMbIE B PEIICHHON 3alUTe.

Bonpocekl Kk ay1MTOpHOH KOHTPOJILHOI padoTe Ne2
1. TlpuHumn aeicTBUS M BEKTOpHAs AMarpaMMa pejie HalpaBieHHs] MOILHOCTH.



2. HampaBneHHass MakCUMalIbHasi TOKOBas 3aIIUTA: IPUHIIHIT ACWCTBUS, TOCTOMHCTBA U
HEIOCTATKHU.

3. IlpomompHas muddepeHNManbHAS 3alUTa JIHHWA: [PUHIMI JCHCTBHUS, TOK
HeOanaHca, CXeMBI, JOCTOMHCTBA U HETOCTATKHU.

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

5. Pene conpoTuBiIeHUS: TPUHIUI ACUCTBUS, XapAKTEPUCTUKHU.

6. JlucraHmMOHHAs 3alUTa JIMHUK SJEKTpPONepeladd: MPUHIMIT JCHCTBUA, CXEMa,
00eCIICUCHNE CCIICKTUBHOCTH.

7. Hanpasnennas 3amurta ¢ BU-010KupoBKOM: TPUHIUIT AeHCTBUS, cxema BU-kaHana.

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

Bonpockl kK ay1uTOpHON KOHTPO/IbHOM padoTe Ne3

1. Kakue noBpexieHus: XapaKTepHbI AJIsl CHIIOBBIX TpaHCchOopMaTopoB?

2. CocraBnsione Toka HeOamanca audQepeHnnanbHOW — 3alUThl  CHUIIOBOTO
Tpancopmaropa.

3. Cxewmsl quddepeHmanbHON 3aIUThl CHIIOBOTO TpaHCchopMaTopa.

4. TazoBas 3ammTa CUJIOBOTO TpaHc(opmaropa: Ha3Hau€HUE, MNPUHIUIN JAEHCTBUS
ra3zoBoro pele.

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

6. Kakme moBpexIeHHs W  HEHOPMAJIbHBIE  PEKUMBl  XapaKTEpHBI  JUIS
3eKTpOABUTATENCH?

7. Kakue BuABI 3alllUT HCIOJIb3YIOTCA Ha JBUTATEISX MOIIHOCTBIO 10 5 MBT ot
MexX1y(pa3HbIX KOPOTKUX 3aMBIKaHHUH, UX CXEMBbI U IPUHLIUI ACHCTBUS.

8. Kakwue BHIBI 3aIIUT WCHOJB3YIOTCS HA JIBUTATENSIX MOIIMHOCTHIO cBhImE 5 MBT oT
MeXy(ha3HbIX KOPOTKHUX 3aMbIKAHUH, UX CXEMBbI U IPUHIIUIT AEHCTBHSL.

9. KakoBbl NpUYHMHBI TIEpErpy3KH AIIEKTpoABHTaTenei? B kakoMm ciydae 3ammra OT
NEPErpy3KH JI0JKHA IEHCTBOBATh HA CUTHAJI, @ B KAKOM Ha OTKJIFOYEHHUE JBUTATENS OT CETH?

10. IpuHIMI ASWCTBUS 3aIIUTHI IBUTATENS OT IEPETPY3KH C HCIIOJIb30BaHMEM TETIIIOBBIX
pene, 0071acTh MPUMEHEHHUS TAKOU 3aIUTHI, €€ JOCTOMHCTBA U HEJOCTATKH.

11. Tlpunumn  AEHCTBUS TOKOBOM 3allUTHI JBUTATENs OT TMEpPEerpy3k, o00JacTh
IIPUMEHEHHNS TaKOH 3aIlUTHI, €€ JOCTONHCTBA U HEOCTATKH, CXEMBI.

12. Cxema v IPUHINT ACHCTBUS 3aLIUTHI DJIEKTPOABUTATENSI OT MOHIKEHHS HAITPSKEHHUSL.

13. IlpuHimn JefcTBUS  3alMThl  3JIEKTPOJBUTATENss OT OJHO(A3HBIX 3aMbIKAaHUN
0OMOTKH CTaTopa Ha 3eMJTI0.

Bonpocekl kK ay1MTOpHOI KOHTPOJILHOM padore Ned

1. Kakue noBpexJeHHs M HEHOPMalbHbIE DPEXHMbBI XapaKTepHBI JJsi CHHXPOHHBIX
reHepaTopoB?

2. Kakue TpeOoBaHUs NPEIbSABISIOTCS K 3alIUTe CHHXPOHHBIX T€HEPATOPOB?

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

4. 3amuTa CHHXpOHHOTO TeHepaTopa OT MeKAY(}a3HbIX KOPOTKUX 3aMbIKaHUN B 0OMOTKE
CTaTopa: MPUHIIMIT AEUCTBHS, CIOCOOBI CHI)KEHUS TOKa HebanaHca.

5. Cxembl auddepeHnnaIbHON 3alIUThl CHHXPOHHOTO T'€HEepaTropa, WX MPUHLUI
JENCTBUS, TOCTOMHCTBA U HEJJOCTATKH.

6. 3ammTa CHHXPOHHOTO TEHEpaTopa OT 3aMBIKAHWWA MEXTY BUTKAMH OIHOM (Da3bI:
NPUHIUI JeHCTBUS, CXeMa, OIlpeesieHIe ToKa cpadaThIBaHMS.

7. 3ammTa CHHXPOHHBIX T'€HEPaTOPOB OT 3aMbIKaHUII B OOMOTKHM CTaTOpa Ha KOPIYC C
ucnoap3oBanreM THII: cxema, npuHUMN 1EMCTBUS, JOCTONHCTBA U HETOCTATKU.

8. 3amuTa CHHXPOHHBIX T€HEPATOPOB OT 3aMbIKaHUII B OOMOTKHM CTaTOpa Ha KOPIYC C
ucnoap3oBanneM THII ¢ moamarHMuMBaHWEM: CXeMa, MPUHIUIT JAEHUCTBHUSA, JOCTOMHCTBA U
HEJOCTATKHU.



9. 3amuTa CHHXPOHHBIX T€HEPATOPOB OT 3aMBIKAHUI B OOMOTKH CTaTOpa Ha KOPITYC C
UCIIONIb30BaHuEM TpexTpaHchopmaTopHoro ¢unstpa u THIL: cxema, mpuHuun newucTBus,
JIOCTOMHCTBA U HEJIOCTATKH, MEPTBas 30HA.

10. 3amuTa CHMHXPOHHBIX TE€HEPATOPOB OT MEpPErpy3ku C IMYCKOM IO HaIpPsHKEHHUIO:
CXEMBI, IPUHIIHII ACHCTBUS, JOCTOUHCTBA U HEIOCTATKH.

11. OunbTpoBas 3alIUTa CUHXPOHHBIX T'€HEPATOPOB OT IMEPETrPY3KU: CXEMbl, MPUHIUI
JeCcTBUS, TOCTOMHCTBA U HETOCTATKU.

12. 3amuTa poTOpa CHHXPOHHOTO T€HEPaToOpa OT 3aMbIKaHUS Ha 3EMITIO.

13. Haznauenwue ycrpoiicte8 AUP u YHAIIB, ouepeqHOCTh OTKITIOUEHHS.

14. Tpuanun aeictBus quddepeHnnanTbHON 3auTH HH, e¢ padota nmpu K3 Ha mmHax
u npu BHemHuX K3.

15. Kakue BUIbI CX€M UCHOIB3YIOTCS AJIs 3aIUThI COOPHBIX IUH U Kakue TpeOOBaHUS K
HUM IPEIbSIBISIOTCS?

16. Cxema nonHo# nuddepeHnanbHOiM 3alUThl MWH MOACTAHIUN C ABYMS CUCTEeMaMHU
COOPHBIX IUH ¢ (HUKCUPOBAHHBIM PaCIIPEICIICHUEM MTPHCOESINHEHHA.

17. Henonnas nuddepeHnpanbaas 3anmTa COOPHBIX IIMH: TPHHIIMI ISHCTBHUS, CXeMa.

18. 3ammra cereil IIIaBKUMU MPEIOXPAHUTEISIMH, BEIOOP TOKA CpadaThIBAHUS.

19. 3amura cerell BO3AYIIHBIMU aBTOMAaTaMHU, BEIOOD MMapamMeTpoB cpabaThIBaHUSI.

Bonpocs! 1J1s1 IpoBeeHUsI IK3aMeHA .

1.  Posub u Ha3HaueHue ycTpoiicTB P3MA B cucTeMax 31€KTpOCHA0KEHUSI.

2.  TpeGoaHus, npeabsBIseMble K peleiiHOM 3a1uuTe.

3. PesepBupoBanue 3amuT. biamkHee u ganpHee pe3epBUPOBAHHE.

4.  Buzbl NOBpeXIEHUH B CeTSAX C 3a3eMJICHHON HEWTpaibio. BekTopHble AuarpamMmbl
TOKOB W HaITPSKEHU.

5. Buapl mnoBpexaeHud B ceTAX C M30JIMPOBAHHOW HelTpanbio. BekTopHble
JarpaMMbl TOKOB M HaIlpsDKEHUH.

6. MakcumasbHas TOKOBas 3all[UTa, BBIOOP MapaMeTpoB cpabaThIBaHUS.

7. YCTpoICTBO M NPUHLUI AEUCTBUS ANEKTPOMArHUTHBIX peJie.

8.  YcrpoiicTBO M MpUHIUN JeHCTBUS MHIAYKIIMOHHBIX peJIe.

9. Pene HampaBieHHS MONTHOCTH: MPHHIUI JIEHCTBUS, BEKTOPHAs JUarpamma, cxema
BKJIFOUEHUSI.

10. Hasnauenume TpaHchOpPMATOPOB TOKa, peXHUMBI  paboTel.  [lorpemHoCTh
TpaHc(hOpMaTOpOB TOKA.

11. BseiGop TpanchopmaropoB Toka nansi ycrporctB P3uA. Kpussle mnpenenbHoit
KpPaTHOCTH.

12. TwunoBble CXeMbI COETUHEHUS TPAHCHOPMATOPOB TOKA.

13. Hasnauenue TpaHchOpMaATOpOB HampsHKEHHUS. Pexxumbl paboThl, MOrPEHIHOCTD
TpaHCGOPMATOPOB HAIPSHKEHHUS.

14. TwunoBble cCXeMbl COEUHEHUS TPAHCPOPMATOPOB HATIPSIKEHMUS.

15. MT3: naznauyenue, BbIOOp MapaMeTpoB cpabaThIBaHUS, YyBCTBUTEIbHOCTD.

16. MT3 c G10KHUPOBKOI1 110 HANIPSKEHUIO.

17. Obecneuenue cenextuBHocTH MT3.

18. Cxembl MT3 Ha NOCTOSHHOM OIIEPaTUBHOM TOKE.

19. ToxoBas oTcedka, BEIOOP MTapaMeTpoB CpadaThIBAHMUS.

20. TpexcryneHuaTas TOKOBas 3allluTa, BEIOOp mapamMeTpoB e€ cpabaThIBaHUS.

21. Hanpasnennas MT3: Ha3HaueHME, BHIOOP MapaMeTPOB CpabaThIBAaHUS.

22. 3ammuTa OT 3aMBbIKaHUI HA 3eMJTIO B CETSIX C U30JIMPOBAHHON HEUTPANIBIO.

23. Buasl TOBpeXKACHHMH W  HEHOPMAIBHBIX  PEKHMOB  PabOThl  CHIIOBBIX
TpaHc(hopMaTopoB.

24. TokoBbIe 3alUTHI CHIIOBBIX TpaHC(HOPMATOPOB.

25. Ta3oBas 3amura TpaHC(POPMATOPOB.

26. TlpuHOMN IEWCTBHS Ta30BOTO peJie.



27. 3amuTa HEeXOBbIX TPAaHC(POPMATOPOB.

28. BeipaBHMBaHHE TOKOB IO BelMYMHE W MO (ase B auddepeHnnasIbHON 3amuTe
TpaHc(hopMaTopoB.

29. Cocrapstoniye Toka Hebatanca B tuddepeHInanbHOM 3alImTe.

30. TIpomonbHas auddepeHnrnatpHas 3aluTa JHHAN.

31. TokoBas nonepeunas quddepeHnraibHas 3anuTa JHHAN.

32. HampasnenHas nonepeunas nuddepeHanpHas 3aimTa JMHAH.

33. JlucraHuuoHHAas 3alIMTa: IPUHIIMII JEHCTBHS, OCHOBHBIE OPTraHbl.

34. XapakTepuCTHKH pelie CONPOTUBIICHUS B IUCTAHIIMOHHOM 3aluTe.

35. OGecneueHue CeNeKTUBHOCTH IMCTAHIIMOHHBIX 3aIIUT.

36. uddepenuunansHo-hazHas BBICOKOYACTOTHAS 3AIINUTA JIMHUHA JIEKTPONEpeaadHm.

37. HampaBieHHas BBICOKOYACTOTHAS 3aIIUTA JUHUM JIEKTpOIepeIaun.

38. @unbrpoBas HanpasieHHas 3amuTa JISI ¢ BU-0110kupoBKOiA.

39. TloBpexaeHus 1 HEHOpPMaIbHbBIE PEKUMBI PaOOTHI TEHEPATOPOB.

40. 3ammra reHepaTopa OT KOPOTKHX 3aMBIKaHUH B OOMOTKE CTaToOpa.

41. 3amura reHepaTopoB OT 0JAHO(A3HBIX 3aMbIKaHUN B 0OMOTKE CTAaTOpA.

42, 3ammra reHepaTopa OT BUTKOBBIX 3aMbIKaHHI B OOMOTKE CTaTopa.

43. 3amuTa reHepaTopoB OT Meperpy3Ku TOKaMHu 0OpaTHOU MOCIeA0BaTEIHHOCTH.

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

45. 3amuTa reHepaTopoB OT BHEIIHUX KOPOTKUX 3aMbIKAaHUH.

46. 3amura 3JIEKTPOJBUTATEIICH OT KOPOTKUX 3aMBIKAHHIA U TIEPETPY3KH.

47. 3amurta CHHXPOHHBIX AJIEKTPOIBUTaTEIICH.

48. HenonHas quddepeHnranpHas 3auTa IIHH.

49. JludpdepennuanpHas  3amMTa  IMMH ~ MOOACTAaHOMH ¢ (PUKCHpPOBaAaHHBIM
pacnpeneieHueM MPUCOETUHEHU .

50. JuddepenuumanbHas 3amuTa NIMH.

51. ABTomaTH4ecKoe MOBTOPHOE BKIIOUEHUE, HA3HAUYCHUE, TPEOOBAHMS.

52. ABTOMaTHYecKOoe BKIIOUEHHUE pe3epBa, TpeOOBaHMS K TyCKOBBIM OpIraHaM.

53. AUYP: HazHaueHue, TpeOoBaHus, peabsBisieMbie K AYP.

54. Ha nuHMH C JBYXCTOPOHHUM IHTaHMEM YCTaHOBJIEHBI TOKOBBIE OTCEUKH Oe€3
BBIIEP)KKH BpeMeHHU Ha oboux koHuax JISII. Onpenenuts Tok cpabaThIBaHUS 3aILIUT.

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. Ompenenuts TOK cpabatbiBanus MT3.
6 xB

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

Xemax=6 OM
Xe.min=1,3 OM

56. 3Bamauya



TAA

TAc E

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

[lepBuuHBI TOK KOPOTKOrO 3aMbIKaHUsSI paBeH 12
KA. [ToTepsimu B critioBoM TpaHchopMmaTope peHeOpeus, a
ero Kod(pGUIHEeHT TpaHCHOPMAITUN CYUTATH PAaBHBIM 1.

Koaddunuent tpanchopmanum u3MepUTEIBHBIX
TpanchopmaropoB Toka Kra=600/5.



MNMPUJIOKEHUE 2
(o0s3aTeNbHOR)

OueHovHbIe cpeaCcTBA /1Jis1 MPOBeAeHHUs IPOMEKYTOUYHOI aTTeCTALNHU
a) [lnanupyembie pe3yJbTaThl 00yUYeHHs U OIEHOYHbIE CPEJACTBA /ISl IPOBEIEHUS NMPOMEKYTOYHOM aTTeCTAIlUN:

Kon
WHJIUKATOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

O1eHOYHEIE Cpe€acTBa

IIK-3: Cnoco0eH NpUHUMATH Y4YacTHe B NMPOEKTHPOBAHUU 00bEKTOB NPO(ecCHOHAIBLHON 1eATeJbHOCTH B COOTBETCTBHU € TEXHUYECKHUM
3aJlaHMeM M HOPMATHBHO-TEXHHYECKOil JOKyMeHTalueil, co0/ionasi pa3iuvHble TeXHHMYecKHe, IHeprodd¢eKTUBHbIE U IKOJIOTHYECKHE
TpeOOBaHMSI U MPOBOAUTH 000CHOBAHNE NMPOEKTHBIX pellleHnil, a Tak:Ke 0QopPMIATh TEXHHYECKYIO TOKYMEHTAUMIO HA Pa3JIMYHBIX CTAAUAX
pa3padoTKH NPOEKTA

[1K-3.1

Pa3pabatriBaer u
opopMIIIET KOMIUICKTHI
IIPOEKTHON u paboueit
JOKYMEHTAI[UH TPOCTHIX
y3710B CHCTEMBI
ANEKTPOCHAOKEHHS
00BEKTOB KaITUTAJILHOTO
CTPOMUTENHCTBA

3anaHus K KypcOBOMY MPOEKTY:
['padmyeckas yacTh IPOEKTA: HAYEPTUTH CXEMbI PENEHHON 3alUTHI U1 KaXKI0TO MPUCOSIMHEHHUSL.
Ucxonnvie nanusie (Bapuanrt 1)
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Huna KJI - 250 m
TANI TAN TAN3

I1K-3.3

Bri6upaer
o0opynoBaHue JUIS
OTACIIbHBIX pasaciioB

MPOEKTa Ha PA3IUYHBIX
CTaIUAX
MIPOEKTUPOBAHUS
CHUCTEMBI
ANEKTPOCHAOKEHHS
00BEKTOB KAIMUTAJILHOTO

Bonpoch! kK ay1uTOpHO# KOHTPOJIbHOI padoTe Nel:

1. Kak ocymuiecTBisiercs npoBepka TpaHc(hopMaTopoB TOKa JJIs Lenel pernelHoN 3auThl 10 BTOPUYHON
Harpy3ke?

2. Kakue cxeMbl BKIIOYEHUS H3MEPUTENBHBIX TPaHC(HOPMATOPOB TOKA MCHOJIB3YIOTCS B peseiHON
samute? Kakoil koadduiuent cxembl oHM HMer0T? YeMy paBHBI TOKHM B pelie MPH Pa3IUYHbIX BHJIAX
KOPOTKHX 3aMbIKaHUI?

3. OxapakTepu3yiTe CXEMBbI
HCIIOBb3YEMBIE B PEIICHHON 3allUTE.

BKJIIOUEHHUSI M3MEPHUTENbHBIX  TpaHC()OpPMATOpPOB  HAIPSHKEHHUS,




CTPOUTCIILCTBA

3agaHusi K KypcoBOMY IPOEKTY:

Bonpocsl, noexaniie pacCMOTPEHHUIO B KYpCOBOM IIPOEKTE:
1. BeiOpath 00beM peieiiHOM 3allluThl 1 aBTOMATHKH B COOTBETCTBUU C TpeOoBaHusamu 1Y .

Ucxonnvie nanusie (Bapuanrt 1)
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ITepeyennb BONPOCOB /1JI NIPOMEKYTOYHON ATTECTALMM
YCeTpOoHCTBO U MPUHLIMII AEWCTBHSI 2JIEKTPOMAarHUTHBIX pelle.
VYCeTpoiCcTBO M MPUHIAI AEHCTBUS HHIYKIIMOHHBIX pelle.
Pene HanpaBiieHNs MOIIHOCTH: IPUHIUI IEHCTBUS, BEKTOPHAs AMAarpaMMa, CXeMa BKIIIOUEHUS.
Haznauenue TpancopmaTopoB TOKa, pexuMbl padoThl. [lorpenHocts TpancpopMaTopoB TOKa.
Bei6op TpancdopmaTopoB Toka s yerpoiictB P3uA. Kpussie npenenbHOI KpaTHOCTH.
Tunoble cXxeMbl COeIMHEHUS TPaHC(HOPMATOPOB TOKA.
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Upy,BH =35kB
Upy,HH =6 kB
Cxema PY BH - 3H

Xemax = 2,02 OM
Xemin = 2,53 OMm

Siwow = 16 MBA
Suarp = 11,2 MBA
Pﬂarp.max = 8196 MBTt
Prarpmin = 6,5 MBT
Quarp.max = 6,72 MBap
Quarp.min = 4,88 MBap

Yucno orxomsamux KJI —8

Brixnrouarens Ha PY BH - BI'T
Briximrouarens va PY HH — BB/TEL

Huna KJI - 250 m




7. Hasznauenue TpancopmaropoB HampspkeHUs. Pexumbl paboThl, OTPEeIIHOCTh TpaHCHOPMATOPOB
HaIPsHKEHUS.
8. TunoBble cXeMbl COeTMHEHHUS TPaHC(HOPMATOPOB HAIPSIKEHUSI.

IIK-5: CnocodeH ouneHUBATH HOPMAJIbHbIE, YTSKeJI€HHbIE U MOC/IeaBapHilHble PeKUMbI U JUKBUAUPOBATH aBApHiiHbIE PeKUMbI PadoThI
00beKTOB NPO(eCCHOHAIBHOI 1eATeJILHOCTH

I1K-5.3

CocraBnser CXEMBI
3aMelIeHUst Ha
00CITy)KHBaeMOM
o0opynoBaHuy,
paccUUTHIBACT
mapaMeTphbl peKHUMa

KOPOTKOT'O 3aMBIKaHHSI Ha
obopynoBanuu PY u
JIDII, paccuutbiBaeT u
BBIOMpAaeT yCTaBKH U
XapaKTePUCTHKU
ycTpoiictB P3A

Bonpocs! 1151 3amMThI 1a00paTOPHBIX padoT:

1. Kak oGecneunBaercs cenektTuBHOCTE MT3?

2. UYro takoe koddpdurment cxempl? Kak oH yunTeiBaeTcs pu BeiOOpe Toka cpadbarbiBanus MT3?

3. Kakas cxema MT3 npumeHsieTcst B ceTU ¢ U30JIMPOBaHHON HelTpanbio? [Touemy?

4. Tlouemy nByx(asHas nByxpeieitHas cxema MT3 He HMCHONB3YeTCS B CETH C TIYyX03a3eMJICHHOM
HEeUTpayibto?

5. Kak onenuBaercs yyBcTBUTENBHOCTH MT3?

6. B kxakux ciydasx peKOMEeHIYeTcs HCIOIb30BaHUE TOKOBOM OTCeUKH st 3amuThl JIDIT?

7. Kaxk onpenensercs 30Ha 1eUCTBUS TOKOBOW OTCEUKHU?

8. Kaxk BbIiOUpaeTcs Tok cpabaThIBaHUS TOKOBOM OTCEYKU HA JIMHUU C IBYXCTOPOHHUM MUTaHUEM?

9. Kak onpeznensiercs TOK cpabaThIBaHHSI TOKOBOH OTCEUKHU?

10. Kak onpenensiercst TOK cpabaTbIBaHNUs TOKOBOM OTCEUKH C BBICPKKOW BpeMEHU?

11. TlpuHIMO AEHUCTBUS HECEIEKTUBHON CUTHAIM3AIIMN O 3aMbIKaHUSIX HA 3eMJTI0?

12. ®unpTp TOKOB HYJEBOI MOCIEA0BATENILHOCTH: CXeMa, IPUHIIUI AW CTBUSA, 00J1aCTh MPUMEHEHUS?

13. TparcdopmaTop Toka HyJIEBOU IMOCIEIOBATSILHOCTH: IPUHITHUI JEHCTBUS, 00JIACTh IPUMEHEHUS?

14.Kakum 00pa3oM MOXHO H3MEPHUTh  HaIlpsDKEHHE  HYJIEBOM  IOCIEI0BATENbHOCTH  Ha
pacrpenenuTeIbHOM yCTpOcTBe?

15.TTouemy B ceTH ¢ M30JIMPOBAHHOW HEHTpalsiplO 3alllUTa OT 3aMBIKAHUN Ha 3€MJIIO BBINOJIHSAETCS C
JIeICTBHEM Ha CUTHAJ, a HE Ha OTKJII0YeHue?

16.Kakue moBpexaeHUs U HEHOPMaJbHbIE
TpaHcopmaropos?

17. Ot xakux noBpexaeHUH 3amumiaet auddepeHnunanpHas 3amuTa Tpanchopmaropa’?

18. M3 kakuX COCTaBJISIFOIIMX CKJIAJbIBAcTCA TOK Hebananca B qudepeHINATLHON 3alUTe CHIIOBOTO
TpaHcgopmaropa?

19. Ha3oBwute ciocoOBI CHIDKEHHSI TOKa HeOaaHca?

20. Kak Bauster ucnoas3oBanue pene ¢ BHT Ha onpenenenue Toka cpabareiBanus auddepeHnuansHon
3alUTHl CUJIIOBOTO TpaHchopmaTopa?

PEKUMBI pa6OTBI XapaKTCPHbI I  CHJIOBBIX




21. Haznauenue AIIB.

22. Knaccudukanus AlIB.

23. [TosicauTe paboTy cxeMbl MyCKOBBIX opraHoB ABP.

24. Kak obecnieunBaeTcs pe3epBUpOBaHKE B dHEprocucreme?

25. B ceTsax kakoro kiacca HanpsbkeHus ucnosb3yercss OAIIB? [Touemy?

3agaHusi K KypcoOBOMY MPOEKTY:
Bormpocsl, moanexanire pacCMOTPEHHUIO B KypCOBOM ITPOEKTE:
Paccuurats Toku K3 Ha Bcex mprCcOeIMHEHHUSX.
Paccunrtarh ycTaBKH 3alIUT CHIIOBOTO TpaHC(hopMaTopa Ha 0a3e AIEKTPOMEXaHUICCKUX pelie.
PaccunTtarh ycTaBKM 3alIUT CEKIIMOHHOTO BHIKIIIOYATENS Ha 6a3e 2IEKTPOMEXaHUYECKUX pelie.
PaccunTaTh ycTaBKM 3alIUT MPUCOSAMHEHUS 10 3aJJaHUI0 Ha 0a3€ MUKPOIIPOIIECCOPHOTO PeJie.
. Paccuurtats ycraBku aBromatuku (APHT, AIIB, ABP, AYP, ycrpoiicTBO aBTOMaTH4eCcKOTO
BritoueHust KY).

Wcxonnpie nanusie (Bapuanrt 1)

SEGRFREN
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AyIMTOpHBIE KOHTPOJIbHbIE Pa0OThI:

Bonpoce! kK ay1uTOpHON KOHTPOIbHOM padoTe Nel:

1. Kakue BuAbl KOPOTKHX 3aMbIKaHHM XapaKTEpHbI JUIsl CETeH C 3a3eMileHHOM HelTpanbio? [laiiTe ux
XapaKTEPUCTHKY.

2. Kakue BUIBI KOPOTKHMX 3aMbIKAaHHI XapaKTEPHBI JIJIsl CETEH ¢ M30JIMPOBAaHHOHN HelTpanbio? JlalTe ux
XapaKTEPUCTHKY.

3. UTo Takoe HEeHOpMAIIbHBIE PEKUMBI PA0OTHI 3IEKTPoodopynoBanus? Kakue HEeHOpMabHbBIE PEKUMBI
MOTYT BO3HHMKaTh B 3JIEKTPOYCTaHOBKAX?

4. Kak TpanchopmupyroTcsi TOKH 3a TpaHcopmarop co cxemoil coeauHeHust ooMoTtok Y/A-11 npu




IBYX(a3HOM KOPOTKOM 3aMbIKAaHUH?

5. Kak Tpanchopmupyrorest Toku 3a TpaHchopmarop co cxemol coenuHeHuss oOMoToK Y/A-11 mpum
0JIHO(a3HOM KOPOTKOM 3aMbIKaHUU?

6. Kakue tTpeOoBanus MpeabaBIsSIOTCS K peseifHol 3amuTe? /laiiTe X XapaKTepHCTUKY.

Bomnpockl kK ayIuTOPHOH KOHTPOJIbHOM padoTe No2:

1. [TpuHIMTT ACHCTBUS U BEKTOPHAS MarpaMma pejie HalpaBIeHUs MOIITHOCTH.

2. HanpapnieHHasi MaKCUMaJTbHASI TOKOBAs 3alUTA; IPUHIIKIT JSHCTBUS, TOCTOMHCTBA M HEJIOCTATKH.

3. [IpononpHas nuddepeHnuanpHas 3anuTa JHHUA: TPUHIUI JCHCTBUSA, TOK HeOanaHca, CXEMBI,
JIOCTOMHCTBA M HEJOCTATKH.

4., Tlontepeunas auddepeHnranbtas 3aluTa JUHAN: TPUHITUIT ACHCTBUSA, JOCTOMHCTBA U HEJIOCTATKHU.

5. Pene conpoTuBnenus: NpuHIKUIT JEHCTBUSA, XapaKTEPUCTHUKHU.

6. lucTaHiinoHHasT 3aluTa JUHUK SJEKTpONepenayr: TPUHIUMI JeHCTBHs, CXeMa, OO0CCICUCHHE
CEIICKTUBHOCTH.

7. HanpaBnenHnas 3ammra ¢ BU-0510kupoBKoOii: mpuHIMMN aeicTBrs, cxema BU-kanana.

8. Iuddepennmanpro-pasznas 3amura JIDIT: npuHImm neicTBus.

Bonpochl kK ay1uTOpHO# KOHTPO/IbHOI padoTe Ne3:

1. Kakue noBpexaeHns XapakTepHbl JJIs1 CUJIOBBIX TpaHcpopmaTopoB?

2. Cocrapnsitonue Toka Hebananca nudQepeHmanbHON 3aUThl CHIIOBOTO TpaHcopmaTopa.

3. CxeMmbl quddepeHnnanbHOM 3alMThl CUIOBOTO TpaHchopMaropa.

4. T'a30Bas 3amMTa CHJIOBOTO TpaHc(opMaTopa: Ha3HAYEHUE, TPUHIIUT JISHCTBUS Ta30BOTO pelie.

5. luddepennumanbHas 3ammra cuaoBoro Tpanchopmaropa c pene J3T-11.

6. Kakue moBpexxIeHHst 1 HCHOPMAJIbHBIE PEKUMBI XapaKTEPHBI JUIS AJIEKTPOBUTaATENEH?

7. Kakue BU/IbI 3aIIUT HCHOIB3YIOTCS HA IBUTATEINSAX MOLTHOCTBIO 710 5 MBT 0T Mexkayha3HbIX KOPOTKUX
3aMBIKAHUM, UX CXEMbI U TPUHIIUI ICVCTBHUS.

8. Kakue Bupbl 3allMT UCHOJB3YIOTCSA Ha JBUraTeNsX MOIIHOCTHIO cBbile 5 MBT oT MexaydasHbIx
KOPOTKHX 3aMBIKaHUH, UX CXEMbI ¥ IPUHIIHIT JICHCTBUSI.

9. KakoBbI IpUUMHBI IEPErpy3KH dIEKTpoaABUraTenei? B kakoM ciryyae 3aiuTa oT Heperpy3ku J10JKHa
JIeiCTBOBATh HA CUTHAJ, & B KAKOM Ha OTKJIFOUYEHHUE TBUTATEIIST OT CETH?

10. IMpuHIMn neicTBUs 3alUThI ABUraTeNs OT MEePEerpy3KH ¢ UCIIOJIb30BaHHEM TEIJIOBBIX pesie, 001acTh
MPUMEHEHHSI TAKOW 3allMTHI, €€ JOCTOWHCTBA U HETIOCTATKH.




11. [IpuHMnO AeWCTBUS TOKOBOW 3alllUThl JBUTATENSl OT Meperpy3kd, o0JacTb NMPUMEHEHHUS TaKou
3alLUTBl, €€ JJOCTOMHCTBA U HEJOCTATKH, CXEMBI.

12. Cxema u npuHIUN IEHCTBUS 3alIUTHI JJIEKTPOJIBUTATENS OT MOHMKEHUS HAPSIKEHUSI.

13. IlpuHIuMn AeicTBUS 3alUTHI AIEKTPOJABUraTelNsl OT OJHO(A3HBIX 3aMBIKAHUN OOMOTKHM CTaTopa Ha
3eMIIIO.

Bonpocekl Kk ay1uTOpHOH KOHTPOJILHO padore Ned:

1. Kakuie moBpexaeHusi 1 HEHOPMaJIbHBIE PEKUMBI XapaKTePHBI J1JII CHHXPOHHBIX T€HEPaTOpOB?

2. Kakue TpeGoBaHMs MPEABABISAIOTCS K 3aIIUTE CHHXPOHHBIX T€HEPaTOPOB?

3. Kak Bnusier nmpumenenwue pene ¢ BHT Ha Tok Hebananca B muddepernuanpaoi 3amure? [Touemy?

4.3amuTa CHHXPOHHOTO TeHeparopa OT MexAy(ha3HbIX KOPOTKHX 3aMbIKAaHUH B OOMOTKE cTaTopa:
MIPUHLIMII JEHCTBUS, CIIOCOOBI CHUKEHMSI TOKa HebaaHca.

5. Cxemsbl nuddepeHnanbHOM 3aUTh CHHXPOHHOTO T€HepaTopa, X MPUHIIMI JeHCTBUS, TOCTOMHCTBA
Y HEJJOCTATKHU.

6. 3ammTa CHHXpPOHHOTO TeHEePaTopa OT 3aMbIKAaHUN MEXIy BUTKAMH OJHOM (a3bl: MPUHIUI JEHCTBUS,
cxema, OTpe/ieJIieHne TOKa CpabaThIBaHUS.

7.3ammTa CHHXpOHHBIX T€HEPaTOPOB OT 3aMbIKaHUN B OOMOTKH CTaTOpa Ha KOPIYC C MCIOIb30BAaHHEM
THII: cxema, npuHLIMN AEUCTBHS, JOCTOMHCTBA U HEIOCTATKH.

8. 3ammTa CHHXPOHHBIX T€HEPATOPOB OT 3aMbIKaHWN B OOMOTKH CTaTOpa Ha KOPIYC C UCIOIb30BAaHHEM
THII ¢ nonMarHM4MBaHUEM: CXeMa, MPUHIHUII IEUCTBUSA, TOCTOMHCTBA U HEJOCTATKH.

9. 3ammTa CHHXPOHHBIX TEHEPATOPOB OT 3aMbIKaHWN B OOMOTKH CTaTopa Ha KOPIIYC C UCTIOIb30BAHUEM
Tpextpancopmaropuoro ¢uibsrpa m THII: cxema, mpuHIMI neHCTBUSA, JTOCTOMHCTBA M HEIOCTATKH,
MepTBas 30Ha.

10. 3ammTa CHHXPOHHBIX TEHEPATOPOB OT IMEPETPYy3KU C ITYCKOM IO HAMPSHKESHUIO: CXEMBI, TPUHIIHIT
JEUCTBUS, TOCTOMHCTBA U HEJOCTATKH.

11. ®unpTpoBas 3ammUTa CHUHXPOHHBIX TEHEPATOPOB OT TMEPETPY3KHU: CXEMbI, MPUHIIMN JACHCTBUSA,
JIOCTOMHCTBA U HEJOCTATKH.

12. 3ammTa poTOopa CHHXPOHHOTO TeHEpaTOpa OT 3aMbIKaHHS Ha 3EMITIO.

13. Haznauenue ycrpoiicte AUP nu HAIIB, ouepeHOCTh OTKIIOUEHHS.

14. Tlpunnun neiicteus nuddepeHantbHOM 3aluTh KH, ee padota npu K3 Ha miMHaxX U pu BHEITHUX
K3.

15. Kakue BuIbpl CcXeM HCHONB3YIOTCS JJIsl 3allUThl COOPHBIX IIMH W Kakhe TpeOOBaHHA K HHUM




NPEBABISIOTCS ?

16. Cxema nostHOM U hepeHINaTBEHON 3aUThI ITUH IMOACTAHIIUN C IBYMSI CHCTEeMaMU COOPHBIX IIUH C
(bUKCUpPOBaHHBIM pacIpeie]ICHHEeM IPUCOETUHEHHIH.

17. Henonnas auddepenunanbHas 3ammra COOPHBIX IMH: TPUHIHI JSHCTBUS, CXeMa.

18. 3amuTa ceTelt IUIaBKUMHM MPEOXPAHUTEIIMHU, BEIOOP TOKa cpadaThIBaHUSI.

19. 3ammTa cereil BO3MYIIHBIMU aBTOMAaTaMH, BEIOOp MapaMeTpoB cpabaThIBaHUSI.

Bonpocsl 1J151 IpoBeieHUs IK3aMeHa:

1. Posnp u Ha3HaueHue ycTpoicTB P3uA B cuctemax 31eKTpOCHAOKEHHMSL.

2. TpeboBaHUs, MPEIBIBISIEMBIC K PEICHHON 3alIHTE.

3. PesepBupoBanue 3amut. binxHee u 1anbHee pe3epBUpPOBAHUE.

4. Bunapl MOBpeXJCHUN B CETSIX C 3a3eMJICHHOW HEUTpasibio. BekTopHble auarpaMMbl TOKOB M
HaIpsLKEHUM.

5. Buapl noBpexneHUi B CETSIX € W30JIMPOBAHHON HeMTpanbio. BekTopHble auarpammbl TOKOB U
HaIpsLKEHUM.

6. MaxkcumanbHasi TOKOBas 3alllMTa, BIOOP MapaMeTpOB cpadaTHIBAHUSL.

7. YCTpOWCTBO U MPUHIIMII AEUCTBUS 3JIE€KTPOMAarHUTHBIX pelie.

8. YcTpoiicTBO M MPUHIIMIT ASHCTBUS HHIYKIIMOHHBIX pelie.

9. Pene HampaBieHUs: MOIHOCTH: IPUHIUI JEHCTBUS, BEKTOPHAs AUarpaMMa, CXeMa BKIIOUEHHS.

10. Haznauenue TpancGopMaToOpOB TOKA, peKUMBI paboThL. [lorpenrtHocts TpaHchopMaTopoB TOKa.

11. BeiGop TpancdopmaTopoB Toka i ycTpoiictB P3uA. Kpussle npenenbHOI KpaTHOCTH.

12. TumoBsIe cXeMBbI COeAMHEHUS TPaHC(HOPMATOPOB TOKA.

13. Ha3nauenue TpaHchOpMaTOpOB HANpsKEHHs. Pexxumbl pabOThI, MOTPELIHOCTh TPaHC(HOPMATOPOB
HaIpsHKEHUS.

14. TunoBsle cXeMbl COeAMHEHUS TpaHCHOPMATOPOB HAMPSHKEHUS.

15. MT3: Ha3HaueHue, BIOOP MapaMeTpoB cpadaThIBaAHUSI, YyBCTBUTEIHHOCTb.

16. MT3 ¢ 6;10KMPOBKOI IO HANPSKEHUIO.

17. O6ecneuenue cenektuBHoCcTH MT3.

18. Cxembl MT3 Ha OCTOSTHHOM OIEPAaTUBHOM TOKE.

19. TokoBas oTceuka, BEIOOp MMapaMeTpoB cpabaTHIBAaHUSI.

20. TpexcryneHyarasi TOKOBasl 3alllUTa, BEIOOP MapaMeTpoB e€ cpabaTbIBaHUSL.

21. Hanpasnennas MT3: Ha3HaueHue, BEIOOP apaMeTPOB CpadaTHIBAHHS.




22. 3amuTa OT 3aMbIKaHUM Ha 36MJTIO B CETSAX C M30JIMPOBAHHON HEUTPAIIBIO.

23. Buapl NOBpeXACHUN M HEHOPMAJIBHBIX PEKUMOB PaOOTHI CHIIOBBIX TPaHC(HOPMATOPOB.

24. ToKOBBIE 3aIIMTHI CUIIOBBIX TPAHC(HOPMATOPOB.

25. T"a3oBas 3amuTa TpanchopMaTopoB.

26. ITpuHIMT ACHCTBUS ra30BOTO PEIe.

27. 3ammTa 1eXoBbIX TpaHC(HOPMATOPOB.

28. BeipaBHUBaHKE TOKOB 10 BeJTWYMHE U 110 (pa3e B quddepeHnnanbHoi 3amuTe TpaHchopMaTopoB.

29. Cocrapnstoniue Toka Hebananca B udepeHnaibHON 3amTe.

30. IIpononpHas auddepeHanbHas 3anuTa JUHUH.

31. TokoBas nonepeunas auddepeHnnanpHas 3amuTa JTHHH.

32. HampaBnennas nmonepednas nuddepeHianpHas 3auuTa JHHIH.

33. JlucTaHIMOHHAS 3alIUTa: TIPUHIIHIT ACWCTBUS, OCHOBHBIC OpPTaHbl.

34. XapakTepuCTHKH peJie CONPOTUBJICHUS B TUCTAHIIMOHHOM 3aIlUTe.

35. ObecrieueHue CeIEKTUBHOCTH UCTAHIIMOHHBIX 3aIIHT.

36. IuddepenunanbHo-ha3Has BBICOKOYACTOTHAS 3aIIATA JTMHUH dJICKTPOIIepeIaun.

37. HampaBieHHAast BRICOKOYACTOTHAS 3alTUTA JTUHUH dJICKTPOIIECPEIadH.

38. ®unbTpoBas HanpasieHHas 3amuTa JIDII ¢ BU-010kupoBKOii.

39. IoBpexaeHust 1 HEHOPMAJIbHBIE PEXUMBI paOOTHI TE€HEPATOPOB.

40. 3amuTa reHeparopa OT KOPOTKHMX 3aMbIKaHUI B 0OMOTKe cTaTopa.

41. 3amuTa reHepaTopoB OT OJHO(A3HBIX 3aMbIKaHUI B 0OMOTKE cTaTopa.

42. 3amuTa reHepaTopa OT BUTKOBBIX 3aMbIKaHUH B OOMOTKE cTaTopa.

43. 3amuTa reHepaTopoB OT MEPErpy3KH TOKAMU 00OpaTHOH TOCIIEI0BATEIIEHOCTH.

44, 3amuTa reHepaTopoB OT 3aMbIKaHHUI Ha 3eMJII0 B 0OMOTKax poTopa.

45. 3amuTa reHepaTopoB OT BHEIIHUX KOPOTKUX 3aMbIKaHUM.

46. 3amuTa dIeKTPOABUTaTeNe OT KOPOTKUX 3aMbIKAaHUHN U MEPETrPy3KH.

47. 3amuTa CHHXPOHHBIX DJIEKTPOJABUTATEIICH.

48. Henonnas nuddepeHnmanbHas 3amTa muH.

49. lnupdepennmanbHas 3amuTa I[MAH  TOACTAHIMA ¢  (UKCHPOBaHHBIM  pacIpenelieHueM
IIPUCOECIUHEHU.

50. Iuddepennmanpaas 3anmra miH.

51. ABTOMaTHUECKOE MOBTOPHOE BKIIIOUCHHE, HA3HAYCHUE, TPEOOBAHUS.

52. ABTOoMaTHUYeCKO€ BKIIOUCHHE pe3epBa, TPeOOBAaHUS K ITYCKOBBIM OpraHaM.




53. AYP: naznauenue, TpeboBanus, mpeabsaBiasieMbiec K AYP.
54. Ha nuHUM ¢ JBYXCTOPOHHHUM MUTAHUEM YCTAaHOBIICHBI TOKOBBIC OTCEYKU 0€3 BBIICPKKH BPEMEHU Ha
o6oux koHnax JIDII. Onpenenuth TOK cpabaThIBAaHUS 3AIINT.
C; 110 KBl 5 C,
21 km

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

Xcl.max:9,2 Om

Xe1 min=10,7 OM Xe2min=13,4 Om
55. Onpenenuth TOK cpabaTtsiBanus MT3.
6 kB
@_Hl:} 15k DZ | |:|3 0,7 m 4 |
- %,=0,3 Om/icm X,=0,28 Om/im Surp=5+]1,3 MBA
Xemin=7,3 OM
56.3anaua
Yemy OynyT paBHBI TOKHU B pelie MpH IBYX(pa3HOM KOPOTKOM
3ambikanun (a3 AC 3a Tpanchopmaropom co cxemoit Y/A-11
CO CTOPOHBI OOMOTKH, COETMHEHHOI B cxemy Y ?
IlepBUUHBII TOK KOpPOTKOrO 3aMblKaHMs paBeH 12 KA.
N — [TotepsiMu B cuioBoM TpaHchopmarope mpeHedOpedb, a ero
K03 puneHT TpaHchopMalUK CUUTATh PABHBIM 1.
Koadduruent Tpanchopmauu U3MEPUTEIbHBIX

tpanchopmaropoB Toka Kra=600/5.

KA,
TAa TACH




0) [opsaok mpoBeaeHHs] MPOMEKYTOUYHOH aTTECTAIMU, MOKA3ATEJINM U KPUTEPUH
OlleHUBAHMS:

[IpomexxyTouHasi arrecTanus IO TUCHMIUIMHE BKIIOYAET TEOPETHUYECKUE BOIPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYaIOIIMMUCS 3HAHUM, U MPAKTHUYECKUE 3aJaHus,
BBISBIISIIOLINE CTETIEHb C(POPMUPOBAHHOCTH YMEHUH U BIaCHHIA, IPOBOAMUTCS B (hopMe 3K3aMeHa
U B (opMe BBINOIHEHUS U 3alIUTHI KYpCOBOU PabOTHI.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
OousietaM, KaXIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET TMPAKTHUYECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAHUSAMHU, YMEHUSIMU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHCHUS TIPU AaHATUTUIECKHUX ONEePAIHsIX, IEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTICNBHBIX 3HAHWH, YMEHUH, HaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMCHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLICHKY «HeY/10BJIETBOPUTEIBLHO» (2 Oaia) — 00yJarouiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUecKoro maTrepualia, JOMYCKAaeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HeYJA0BJeTBOPUTEILHO» (1 0amn) — oOyuaromuiics He MOXKET MMOKa3aTh
3HaHMSI Ha YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEJICKTYaTbHbIC HABBIKW PEIICHUS MPOCTHIX 33/1ad.

KypcoBoii TpoeKT BBIMOJHSETCS I0J PYKOBOJCTBOM IIpErojaBaTelisi, B TPOIECCEe €ro
BBITIOJTHEHMS 00YUalOIUiics pa3BUBAeT HABBIKM K HAyYHOU paboTe, 3aKperuisisi U OJTHOBPEMEHHO
pacmipadg 3HaHWA, MOJTYYCHHBIC IMPU U3YYCHUHW OAHHOTO Kypca. HpI/I BBIITOJTHCHHUU KYPCOBOT'O
MpoeKTa 00yJaronuiics JOHKEeH MoKa3aTh CBOe yMEHHE paboTaTh C HOPMAaTHBHBIM MaTEepPUaIOM U
APYruMu  JIMTCPATYPHBIMU HCTOYHHUKAMH, a TaKKEC BO3MOXHOCTH CHUCTEMATU3HUPOBATL U
aHATM3UPOBATH (PAKTUIECKUI MaTepHall U CAMOCTOSTEIIFHO TBOPUECKU €r0 OCMBICIINBATS.

B mporecce BBIMOTHEHHS KypCOBOTO TPOEKTa OOYYAIOIIUICS JOJDKEH pa3o0parbes B
TEOPETUYECKHUX BOMPOCaxX U30paHHOU TEMBI, CAMOCTOSITEIHHO MTPOAHATH3UPOBATH TPAKTHUECKUN
MaTtepua, pa3oopaTth U 000CHOBATH MPAKTHYECKHUE TIPEITIOKECHHUS.

IToxa3aTeu U KPpUTEPUHU OLIEHMBAHUS KYPCOBOI'0O NIPOEKTA:

— Ha OLEHKY «OTJH4YHO» (5 6amioB) — paboTa BBINOJIHEHA B COOTBETCTBUU C 33JJaHHEM,
oOyJaromuiicsi OKa3bIBaeT BHICOKUI YPOBEHb 3HAHUM HE TOJBKO Ha YPOBHE BOCIPOU3BEICHUS U
0o0BsicHeHUs1 MH(pOpMAIMM, HO M HMHTEUIEKTyaJbHble HABBIKM pELICHUs NpoOieM M 3ajad,
HAXO0X/I€HNS YHUKAJIbHBIX OTBETOB K ITPOOJIEMaM, OLEHKH M BHIHECEHUSI KpUTHUECKUX CYKJIEHUM;

— Ha OLIEHKY «Xopomo» (4 6amia) — paGoTa BBINOJIHEHA B COOTBETCTBHH C 33aJaHHEM,
oOyyaroIuiicsl MOKa3bIBAa€T 3HAHUS HE TOJBKO Ha YPOBHE BOCIPOU3BENEHHUS U OOBSICHEHUS
uHpOpPMALlMK, HO M HMHTEIUICKTYalbHblE HAaBBIKM pEIICHHs NpoOJieM U 3aaad, HaXO0XKICHHS
YHUKAJIbHBIX OTBETOB K IpobiieMawm;

— Ha OLEHKY «yIOBJIETBOPHTEeIbHO» (3 Oayia) — paboTa BBINOJIHEHA B COOTBETCTBUU C
3aJJaHiEM, OOY4YarolUiicsl MOKa3bIBAa€T 3HAHUS HA YPOBHE BOCHPOM3BEICHUS U OOBSICHEHUS
UH(POPMALINHU, UHTEIUIEKTYalIbHbIC HABBIKU PEIICHUsI MPOCTHIX 337ay;

— Ha OLIEHKY «HEeYJAOBJIETBOPUTEJIBHO» (2 0ajuia) — 3alaHue MPENoiaBaTelis BhIIIOJHEHO



YaCTHUYHO, B MPOIECCE 3alIUThI paboThl 00YJAIOIIUIACS OMYCKAeT CYIIECTBEHHBIE OIIMOKH, HE
MOXET IT0Ka3aTh UHTEIICKTyaIbHbIC HABBIKHM PELICHUS ITOCTABICHHOM 3a1a4H.

— Ha OLIEHKY «Hey/I0BJeTBOpPUTEJbHO» (1 0amn) — 3ajanue MpenojaBaTeis BBITOJTHEHO
YaCTHYHO, OOy4aloIuiics HE MOXKET BOCHPOU3BECTH U OOBSICHUTH COJCp)KaHHE, HE MOXKET
N0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIIEHUS TOCTABJICHHOM 3a/1auu.



