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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ducuunyimHa «PeseiiHasi 3al[dTa CHCTEM J/IEKTPOCHAOKeHHs»» 00ecreurBaeT
¢opmupoBaHue C/IeAyIOIUX KOMIIETeHI[UH C YUéTOM UHAUKATOPOB MX JOCTKEeHUs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

[TKP-3 Crioco6HOCTB K TUIAaHUPOBAHUIO, OPTaHU3al|K U
Be/IeHHI0 PaboT 110 3KCITyaTalju 00BEKTOB IMKP-3.1
npo¢eCCUOHAIbHOM /1eITe/IbHOCTH

[TKC-3 Crioco6HOCTb BBIMOJHSATE paboThI 110
JMarHOCTHKE U PEMOHTY CHCTeM 371eKTPOCHa0KeHusI

ITKC-3.3

1.2 B pe3yibTaTe 0CBOeHHs JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI OBITH C()OPMHUPOBAHBI

Kopg,
Copep)xaHue MHAMKATOpPa Pe3ynbTar 00yueHust
HHJUKaTopa
3HaTh CTPYKTYPHYIO CBSI3b
Pa3MUHbIX 3/IEMEHTOB CXeMbI
BrinosiHseT nipoBepky u o
peseliHOM 3al{UThI B SKCIITyaTaL[uU
UCTIBITaHUsI BTOPUYHOTO
YmeTb 00BsICHUTH (DyHKLIMOHA/TBHOE
3/1eKTPO00OOPY/J0BaHUSs, OOBSCHSIET N
B3auUMO/lefiCTBHE pa3/INUHbIX
CTPYKTYPHYIO CBSI3b N
IIKP-3.1 3/7IEMEHTOB CXeMBbl pe/IeMHOHU 3alUThI
(byHKI[MOHaIBHOE
N B 9KCIUTyaTarun
B3aMMOJIEHCTBYE Pa3TMYHbIX
N BiiaieTb HaBbIKaMU ITPOBEPKHU U
5/IEMEHTOB CXeMbl pesleiiHOMN
UCIIbITaHNsI BTOPUYHOTO
3aIUTHI B SKCTUTyaTaL[uH N
3/1eKTPO00OPYZOBaHMUS pesieiHOM
3alllMThl U aBTOMAaTUKH
3HaTh 0COOEHHOCTH IKCTITyaTaL[UH
o0opy/ioBaHus pesielHON 3all{UThI U
ABTOMAaTHKH
YuuThIBa€T 0COOEHHOCTH
YmeTh 11poBepsiTh 000pyZ0BaHNe
9KCIITyaTal[iy U TIPOBEPKH V.
pesieliHOM 3aLUThI U aBTOMATUKH C
[TKC-3.3 obopyoBaHus pu pa3paboTke ; . .
L yuéToM TpeboBaHU TPOEKTHOM
TIPOeKTa pesIeHOM 3allUThI 1
JOKyMeHTaL[UH
aBTOMaTH3aux
BiiajieTh HaBbIKaMH pa3paboTku
MIPOeKTa pesieiiHOM 3allUThl 1
aBTOMaTu3aluu

2 MecTo auciMIuiuHbI B cTpyKType OOII

V3yueHue AUCITUTUTUHBI «PesieliHast 3aIyUTa CUCTeM 3/1eKTPOCHa0KeHUs» OasupyeTcs Ha
pe3y/sbTaTaX OCBOEHHSI  CJIeAYIOIIUX  AUCLUIUIMH/TIPaKTHK:  «TeopeTHueckue  OCHOBBI
9/IEKTPOTEXHUKH», «IJIeKTPUUECKHEe MAIIUHbI», «DJeKTPUUeCKWe CTAHI[UM W TIOACTAHL[UM»,
«OCHOBBI 3/1eKTPOCHA0XKeHHs1», «ITepexoHbIE TIPOLIeCChI», «ITpoeKkTUpoBaHue
3JIeKTPOYCTAaHOBOK IO/ICTaHL[M»

JucumruivHa — sIBJISleTCSl  TNpeflIecTBYIOLeN [/ AUCLUIIMH/MPaKkTUK:  «CucTemsl
3/IEKTPOCHaOKeHUs1», «MOHTaX, Ha/lafka M JKCIUTyaTalusi CHUCTeM 3JIeKTPOCHaOKeHUs»,
«Haie>KHOCTh CHCTeM 3/1eKTPOCHA0KEeHHSI»

3 O0beM AUCIHMILTHHbBI



O6BbemM JUCIUTIIMHBI COCTaBJISIeT —

4 3ET

Buj yue6Ho# paboThI

TPpyaoeMKOCTh B aKafileMHYeCKHX Yacax
(OpvH akazieMHUUeCcKHii yaCc COOTBETCTBYeT 45 MUHyTaM
aCTPOHOMHYECKOT0 yaca)

Bcero

Yuebn
13178 ol
Ne 4

YueOHbiii rog Ne 5

OO0111ast TPYZ0€MKOCTD
JVCIMTUTAHBI

144

108

Ay,Z[I/ITOprIe 3dHATHA, B TOM
qucsie:

16

14

JIEKLIAN

(o]

)]

nabopaTopHbIe pabOThI

MpakTU4YeCcKrue/ceMruHapCKre
3aHATHS

CamocTosTenbHas paboTta (B
T.U. KypCOBOE
TIPOEKTHPOBaHKE)

119

85

TpyLoeMKOCTb
MIPOMEXKYTOYHOM aTTeCcTallu

Buz npomexxyTouHOM
aTrecTaluy (UTOrOBOrO
KOHTPOJIS 110 AUCLIUIIUHE)

, OKk3ameH, KypcoBoi
NIPOEKT

Ok3ameH, Kypcosou
NIPOEKT

4 CTpyKTypa M coiep)XaHue AMCIUII/IMHbI

4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIMHbI

YueOusbIii rog Ne 4

Bujbl KOHTAaKTHOH pabdoThI

HaumeHoBaHHe

Ne Jlekunn JIP

T13(CEM)

CPC dopma

pasjesa u TeMbI

n/n
JUCHUILIUHBI Ne

Ko No Kos.
Yac. B Yac.

Ne

Kon.
Yac.

TeKyllero
Ko yu

Ne KOHTPOJIA
Yac. P

1 2 3

4 5 6

7 8

9 10 11

OG611¥ie BOTIPOCHI
peJielHOM
3a1uThl. Busbl
TIOBPEXXJeHUI B
371eKTPO3HepreThy
eCKMX CHCTeMax

YcTHBIN
orpoc

N3meputenbHble
TpaHChOpPMaTOpEI
TOKa.
W3mepurtenbHble
TpaHchopMaTopsl
HarnpsKeHust

Y cTHBIN
orfpoc

IIpomesxyTouHas
aTTecTalys

Bcero

34

YueOHbIi rof Ne 5

Ne HaumeHoBaHue

Bujbl KOHTAKTHOH paboThI

n/n pa3jesa u TeMbl

Jlekumu | JIP |

T13(CEM)

CPC dopma

TeKyIero

3




JUCIHILVTHHBI

Ko
Yac.

Kon. Kon. Ko
Yac. Yac. UYac. KOHTPOJIs

2 3

5 6 7 8 9 10 11

OUIbTPEI
CUMMeTPHUYHBIX
COCTAaBJISIOLINX
TOKa U
HarnpspkeHust. Pere.
NcTouynvku
OIepaTHBHOIO
TOKa

1,2 2 Ortuet

MakcumasnbHas
TOKOBasi 3allluTa.
TokoBas oTceuka. 2
HanpasneHnHsie
TOKOBBI€ 3aIlUThI

3 1 OTuet

3aluTel OT
3aMbIKaHUM Ha 3
3eMJTIO

Y CTHBIN
oripoc

Iuddepennyansa 4
ast 3aluTa

5,7 2 OTuet

Penelinas 3amura
3neMeHTOB COC

6 1 1,3 55 OrtueTt

PesepBrpoBaHue B
peJieliHOM 3alure.
ABTOMaTHKa
3j1eMeHTOB COC

8 1 2 30 Ortuet

IIpomesxyTounas
aTTecTarys

DK3aMeH,
9 Kypcogoii
TIPOEKT

Bcero

4.2 KpaTKoe cofiep)xaHue pa3/ie/ioB 4 TeM 3aHATHH

Yueonslii rog Ne 4

Ne Tema Kpartkoe coaepxanue

1 OO011[1e BOTIPOCHI HasHaueHue peneiiHoit 3anuThl. VicTropus pesneliHom
peJleiHOM 3allUTBhl. 3aIUTHL. DleMeHTHast 6a3a yCTPOMCTB pesieiHOM
Buipl oBpekeHuit B 3aiuThl. TpeboBaHus, TIpebsB/isieMble K peieiiHON
3/IeKTPO3HepreTryeckux | 3ammre. CTPyYKTypHas cxeMa pejleHOM 3allUThI.
cucTemMax Knaccudukanys 3ammt. Buabl noBpexxgeHuil u

HEHOpPMaJIbHbIX PEXXUMOB B SHEProcUcTeMax.
CoOTHOLLIeHHS MeX/y 3JIeKTPUUeCKUMU BelTMUMHAMU
Y BeKTOPHBIE [arpaMMbI [TPU Harpy3kKe U KOPOTKUX
3aMbIKaHusAX. OHO(a3HbIe 3aMbIKaHKsI Ha 3€MJTIO B
CeTU C U30/TMPOBAHHON HelTpasbio. Oco6eHHOCTH
pacuéTta TOKOB KOPOTKOT'O 3aMbIKaHUsI [i/1s1 pefleiiHON
3amuThl. OCOOEHHOCTH COCTAB/IEHHUS CXeM
3aMellleHus /i1 TOKOB 0OpaTHOM 1 Hy/eBOM
1oC/e/J0BaTe/IbHOCTEM.

2 N3mepurenbHbie Ha3HaueHue v NpUHLIUI JeMCTBUSI TpaHCHOPMaTOpPOB
TpaHC(OpMaTOpPbI TOKA. toka (TT). MapkupoBka BbiBoJj0B 06MOTOK TT.
N3mepuTesnbHbIE BekropHas guarpamma TT. IIpuuvHbl U BUABI
TpaHchopMaTOpbI norpewiHocter TT. [TapameTpel, Baustonye Ha
HarpsyKeHUs yMmeHbleHHe norpeiiHoctedi TT. TpeboBanust K

TTans pesielHOM 3aLUThI U JJ1si u3MepeHui. Boibop
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TT

JUist peneiiHoi 3auuThl. Oco6eHHocTH pabotel TT B
pexxume 1y1yO0KOro HachImeHusi. CXeMbl COeZIMHEHUST
obMoTok TpaHcdopmatopoB Toka (TT). Harpyska TT
Y eé pacuét.Ha3HaueHWe ¥ NPUHLIUI €M CTBUS
TpaHchopmaTopoB HanpsbkeHust (TH). OcHoBHbIe
napameTpsl TH. MapkupoBka BbIBoJjoB 00MoTOK TH.
BekTopHas fuarpaMma, NpUYUHBI U BU/IbI
norperHocteld TH. Cxembl coeuHeHust 0oMoTok TH.
EMKOCTHBIE /le/TUTe/ HalpshKeHUsl.

YueOHbIi rof Ne 5

Ne

Tema

Kpartkoe copep:xanue

PUIbTPBI
CMMMeTPHUYHbIX
COCTaBJIAIOLMX TOKA U
HarnpsKkeHus. Perie.
Nctounrku
OrepaTMBHOIO TOKa

@UbTPbI CUMMETPUUHBIX COCTaBJISFOIIUX:
orpepeneHue, knaccudurkauys. PUIbTPbl TOKa U
HarpsbKeHus1 HyJ1eBOU M0C/e0BaTe/IbHOCTH.
DUNBTPLI

TOKA Y HAIPSDKEeHUS MPSAMOK ¥ 00paTHOM
1oc/ieZioBaTeIbHOCTH. KOHCTPYKIMS U IPUHLUI
JIeCTBUS 3/IEKTPOMarHUTHBIX pesie. [IpuunHbI
TIOSIB/IeHHsT BUOPALUU SKOPSI M CITOCOOBI eé
yCTpaHeHUs.

KoHcTpyKLUys ¥ NPUHLMT 1eCTBUS MHAYKLIMOHHBIX
pese. Knaccudukarus pesie no Ha3HaueHUIO.
O6o03HaueHust peJie U UX 37IeMEeHTOB Ha CXeMax.
[TocTosiHHBIN OTepaTUBHBIN TOK. VICTOUHUK U
MIPUHLIUIIMA/IbHAs CXeMa OTMepaTUBHOIO TOKaA.

Y CTpOKCTBO KOHTPOJISI U30JISILUHU LieTei
OrepaTUBHOTO

TOKa. JIOCTOMHCTBA Y HeJJOCTaTKH CXEMBbI.
Pa3HOBHUHOCTH MCTOYHUKOB MIEPEMEHHOT0
ornepaTUBHOrO TOKa. CXeMbl OMepaTUBHOTO TOKA C
pene

MPsIMOTO JIeNCTBUS, C [AelIyHTHPOBaHUEM
3/IEKTPOMarH|Ta OTK/TFOUeHus], C 6/10KaMU TTUTaHUS U
C

Trpe/IBapUTe/IbHO 3apSPKeHHbIMU KOH/IEHCAaTOPaMU.
JJOCTOMHCTBA U HEJIOCTAaTKU CXEM.

MakcrmMasnbHasi TOKOBast
3awuta. TokoBas
oTceuka. HarpaBiieHHbIe
TOKOBBIE 3all[UThI

MakcumanbHasi TokoBasi 3aiura (MT3).
Ornipenenenue,

TIPUHIIUTIBI 1eHCTBUS U 00ecrieueHust CeIeKTUBHOCTH.
CxeMmpl 1jeTieit MepeMeHHOr0 TOKa U ONepaTHBHOI0
TOKa

3amuThl. TUIbl Beigep>keK BpeMenrd MT3. Beibop
TOKa

cpabatbiBanusi MT3. [IpoBepka UyBCTBUTETbHOCTH
MT3. TloBeseHre MT3 1ipu IBOMHBIX 3aMbIKaHUSIX Ha
3eMJII0 B CE€TH C M30/IMPOBaHHOW HENTPaJIbIO.
CornacoBaHue BblepKeK BpemeHu MT3.
OcobeHHOCTH COT/TaCOBaHMSI 3allUT C 3aBUCUMBIMU
Xapaktepuctukamu. MT3 ¢ mycKowm OT pese
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HarnpsbkeHusi. Ha3HaueHve, NPUHLUI €MCTBUS,
CXeMbl

Lieriel MepeMeHHOr0 TOKa Y OMepaTUBHOrO TOKa
3aiuThl. TokoBas oTceuka. OnpejeneHre, NPUHLUIIBI
JIeUCTBUS U 00ecrieueHus: CeJIeKTUBHOCTUA. CXeMBI
L|eTiel MepeMeHHOr0 TOKa U ONepaTUBHOr0 TOKa
3amuThl. BIOOp yCcTaBOK TOKOBO# OTCeuky 6e3
BbI/IEP>KKY BpeMeHHU. 30Ha /1eliCTBUSI MTHOBEHHOU
TOKOBOM O0TCeuku. HeceyleKTUBHbIE TOKOBbIE OTCEYKHU.
HeHnanpaByieHHbIe TOKOBbIEe OTCEUYKHM Ha JIMHUSIX C
JIBYXCTOPOHHUM TTUTaHHEM. BbIOOp yCTaBOK TOKOBOM
OTCEYKU C BbIJJEP)KKOM BpeMeHHU. 30Ha J1eHCTBUS
TOKOBOM OTCEUKHU C BbIJJ€P>)KKOU BPEMEHHU.
Ob6ocHoBaHMe HEOOXOIUMOCTH HarpaB/IeHHbIX
TOKOBBIX 3alUT. [IpUHLMIT 1eMCTBYS HallpaB/IeHHBIX
3aiuT. Pesie HampaBieHUs: MOIIHOCTH: Ha3HaUeHHe,
KOHCTPYKLIYsA, BeKTOpHas fuarpamma. OCHOBHbIe
XapaKTepUCTUKM peJie HarpaB/eHHs MOLLIHOCTH.
CxeMblI BK/IFOUEHHUS peJjie HarpaBeHUs] MOLLIHOCTH.
CxeMmbl 1jeTieil mepeMeHHOTr0 TOKa U ONepaTHBHOT0
TOKa

HarpaB/IeHHOM 3aluThl. BbIOOp ycTaBok
cpabaThIBaHMsT HAMPaB/IEHHBIX TOKOBBIX 3allIUT.
MépTBas 30Ha HampaB/eHHOW 3aLUThI.

3allUThI OT 3aMbIKaHUH
Ha 3eMJII0

3aluThl OT 3aMbIKaHK Ha 3eMJTIO B CETH C
r/lyx03a3eM/IEHHON HeWTpasibo. 3all[uThl OT
3aMbIKaHUH Ha 3eMJII0 B CeTH C U30JIMPOBaHHOU
HeWTpasblo.

IuddepentiransHas
3ammuTa

[MpuHLMI AecTBUS MPOA0/IbHOM AuddepeHIanbHON

TOKOBO# 3aiuthl. TOK HebamaHca U criocoObl ero
yMeHbIlleHusi. PaboTa 3amyThl Ipy HAJTHUKMN
arlepuoMuecKoi COCTaB/IsIFOLLeN B IEPBUYHOM TOKe.
BricTpoHackIarommecs
TpaHcdopmaTtopsl.[IpriMeHeHre KOPOTKO3aMKHYThIX
00MOTOK B JuddepeHMaILHBIX pesie. TopMoXkeHMe B
IuddepeHanbHOM 3aiuTe. PacuéT ycTaBoK
3aIIUTHI.

OcobenHocty auddepeHIMaIbHBIX 3aIUT
TpaHC(hOPMaTOPOB U aBTOTPaHC(OPMaTOPOB.
Crioco0b1

BbIpaBHUBAHUSI TOKOB B TI/IeYax 3all[UThI 10 BeJIMUMHE
u

daze. Toku HebanaHca B AuddepeHIManbHON 3aIfUuTe
TpaHcdopmaropa. Bpocku Toka HaMarHMYMBaHKUS
(BTH) ripu BkroueHnu TpaHcdopmatopoB. CriocoOmr
orctpoiiku oT BTH.

PenetiHas 3amura
s1emMeHTOoB COC

OCHOBHBIE U pe3epBHBIe 3allUThI TPAHC(HOPMATOPOB.
Peneitnas 3awpra JIDI1. PeneitHas 3amyra muH.
PeseliHas 3a1iuTa 371eKTpo/IBUraTe/ie.

PesepBrpoBaHue B

Crioco0bl pe3epBUPOBAHUS B Pe/IeHOM 3alyTe.
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pesieliHOW 3alluTe.
ABTOMaTHKa 37€eMeHTOB

Y CTpoICTBO pe3epBUPOBaHUS MIPU OTKa3e
BBIK/TFOUaTe/Isl. ABTOMaTHUeCcKoe [TOBTOPHOe

CoC Bk/toyeHre (AIIB). Knaccudukanus ycrpoiicts AITB.

Yckopenue 3aiuT nocsie AIIB u onepatvBHOe
yCKOpeHHe. ABTOMaTU4eCKUi BBO/J| pe3epBa.
ABTOMaTHUeCKas 4yaCTOTHas pa3rpyska. HactoTHoe
aBTOMAaTHU4yeCcKoe ITIOBTOPHOE BKJIIOUEHUe.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

YueousbIii rog Ne 5

Ko/1-Bo akajeMu4ecKHx

Ne HaumeHoBaHue 1abopaTopHOil padoThl
4acoB

1 WcneiTaHue 371eKTpOMarHiTHBIX pesie Toka PT-40 u 1
pesie HanpsbkeHuss PH-54

2 VcnipiTaHye NPOMEXKYTOUHBIX peJjie U pesie BpeMeHU 1
Ha MOCTOSIHHOM M T1epeMeHHOM OIepaTUBHOM TOKe
NcnbiTanue MHAYKLUOHHOTO pesie Toka PT-80.

3 VcnibiTaHre WHYKLMOHHOTO peJjie HarpaB/ieHUs 1
MoIHoCTH Thna PBM-170

4 VcnibiTaHWe U3MepuTe/IbHOrO TpaHC(opmaropa 1
TOKa
Ucnbitanue pene PI1-341, PBM-13 u c6opka

5 CXeMbl TOKOBOU 3allIUThI C JIeLIYHTHPOBaHUEM 1
JIeKTPOMAarHuTa OTK/IFOYeHUs!

6 Crynenyarasi TokoBas 3awura JIOI1 1

7 3aiuThl TpaHchopMaTopa 1

8 ToKOBBIE 3alMTHI HA MUKPONPOLIeCCOpax 1

4.4 TlepeyeHb NPAaKTUYECKUX 3aHATHH

[IpakTHUeCKUX 3aHATHM He NPelyCMOTPEHO

4.5 CamocrosiTes1bHasi padoTa

YueOusbIii rog Ne 4

Ko/1-Bo akajeMu4ecKHx

Ne Bupg CPC
JacoB
1 Harmrcanne KypcoBoro mpoekTa (paboTsl) 24
2 [TpopaboTKa pa3/iesioB TeOpETUYECKOT0 MaTepuasa 10

YueOHbIi rof Ne 5

Ko1-Bo akajeMu4ecKHx

No Bujg CPC
4acoB
1 Hamnmcanue KypcoBoro rpoekTa (paboThbi) 24
2 [ToaroTroBka K czjaue M 3alluTe 0TYeTOB 30
3 ITpopaboTKa pa3/ie/ioB TeOpPeTHUECKOr0 MaTepuasia 31




B xozie npoBesieHNst 3aHATHH 110 AVCLIUI/IMHE UCTIONb3YIOTCS C/leIyOlie MHTePaKTHBHbIE
MeTo/[bl 00yUeHusi: TpobieMHOe 0OyueHre, MOVMCKOBBIM METO/], MO/|e/TMPOBAHME
npodecCroHaIbHOM [1eTe/IbHOCTH, UMUTALIMOHHBIA MeTO/, MpuMeHeHre UH(OPMallMOHHbIX
TeXHOJIOTU, IPOEKTHBIN METO.

5 IlepeueHb yueOHO-METOJUUECKOT0 00eciedeHUs] JUCLUILTHHBI
5.1 MeToanueckue yKa3aHusA /1A 00yYarOI[UXCS 110 0CBOEHHIO JUCHUILTMHBI

5.1.1 Metoauueckue yKa3aHus A o0yuarommxcs no KYpPCOBOMY
NMPOeKTHPOBaHUIO/padoTe:

[TpoMe)xyTouHasi aTTeCTAL[|s U TIpe/ICTaB/IeHHe Pa3/le/IoB KyPCOBOTO MPOEKTa PYKOBOJUTEITIO
OCYIL[ECTB/ISIETCS B COOTBETCTBUH C IPadMKOM MTPOEKTUPOBAHUS, MPe/ICTAaB/IeHHBIM B BbIZJAHHOM
B

Hauajie cemMecTpa 3a/laHuH.

OdopmenHast coryiacHO TpeOOBaHHSIM HOPMATHUBHBIX JOKYMEHTOB MOSICHUTE/IbHAsT 3aITUCKa
TMIPe/ICTaB/ISIETCSI PYKOBO/IUTE/TIO He TI03/[Hee BYX HE/e/b 10 OKOHUAHHs TeOPETUUECKOTO
o0yuenust. [Tocie IpOBepKU TIOSICHUTETBHOM 3aTIMCKU PYKOBO/JUTETh [IOMyCKaeT 00yJaroIierocs
K 3all[UTe W Ha3HavaeT JIaTy 3allMThl KyPCOBOI'O MPOEKTA MO0 BO3BpAIaeT MOSICHUTE/TbHYIO
3aIUCKY /151 OPabOTKY M yCTPAHEeHHs 3aMeuaH .

3arura KypCcoBOro nMpoeKTa MpOMCXOAMT B hopMe [JOK/Iazia, B KOTOPOM JIO/DKHBI OBITh
TI0C/Ie/IOBaTe/IbHO OTPa)KeHbI OCHOBHbIE 3Tallbl TPOEKTHPOBAHMUS PEIeHHOM 3aIlUThI U
TEeXHUUECKHE PeIlIeHus], TPUHAThIE B KyPCOBOM IpoeKTe. [1pojo/DKUTe/IbHOCTD I0K/Ia/ia He
bostee

5 muHyT. [Toc/e noKaza pyKOBOJAUTE b TTPU HEOOXOAUMOCTH 3a/1aéT [JOTIO/THUTE/TbHBIE
BOITPOCHI

JUIs1 OTIpe/ie/IeHrs1 YPOBHSI 3HaHUM oOyuarortierocsi. OOyuaromuics Jo/DKeH B1aieTh 0a30BbIMU
CBEJIeHUSIMU O BBITTOJTHEHHH 3alIUT He TOJILKO MPEe/ICTAaB/IeHHOTO B TIPOEKTe 000py/J0BaHuUs, HO U

Jpyroro o60py/10BaHUsI CUCTEMBI 37IeKTPOCHA0KeHHsI.

OreHKa 3a KypCOBOM IMPOEKT OIpejiesieTcs CaelyIoIMMH (PaKTOpamu: - 3HaHUSIMUA U YMEHHUSIMA
oOyyarormerocs, IposiBJIeHHBIMH TTPY BBITIOJTHEHUH KYPCOBOTO TIPOEKTa,

CTIIOCOOHOCTBIO MPOJIEMOHCTPUPOBATh 3HAHUSI TPH 3all[UTe TIPOEKTa; - CAMOCTOSITe/TbHOCTBIO TTPU
BbIOOpe 1 000CHOBAHUY TEXHUUECKUX PellleHUi TIPOeKTa, T/TyOHMHOM

U TIIATeTbHOCTHIO MPOPA00TKU TTPOEKTA; - CUCTEMAaTUYHOCTHIO Y CBOEBPEMEHHOCTBIO
TIpe/iCTaB/IeHNs] pa3/iesioB MOSICHUTe/IbHOW 3aliCKU

PYKOBOZUTEJTIO B TEUEHHE CEMECTPA; - KaueCTBOM 0()OpM/IEHUS MOSICHUTEILHOM 3aTTUCKH.
Kpurepuy, nprMeHsieMble NPpU BbICTAaB/IEHUH OLIEHOK 3@ KypCOBOU IIPOEKT, NPe/CTaB/IeHb! B I1.
6.2

JlAHHOW pabouei MporpaMmel.

MeTtoanueckue yKa3aHus 110 BBIITOJIHEHUIO KYPCOBOI'O IPOEKTa COZleprKaTcs B iuTeparype: -
BucseB A. H. Peneiinas 3amyra 1 aBToMaTka: KypcoBoe mpoekTrpoBaHue : yueb. mocobue
[T BY30B T10 HaripaBJ/IeHUIO MOAr0T. JUTVIOMUP. CIeliuaaucToB "OiekTposHepretuka' / A. H.
Bucsiues, A. M. TpumeukuH, I'. C. bepkun, 2001. - 228 c.

5.1.2 MeToauuecKne yKa3aHusl /ISl 00y4aromuxcs 1o JIabopaTopHbIM padoTam:

JlabopaTopHble paboThI TPOBOAATCS B JTaOOPAaTOPUM PeJIeHHOM 3al[UThl U aBTOMaTHKH (ay[. B
212).

[Tepen Kypcom 1abopaTopHbIX paboT B Havasie KaXXJ0ro ceMecTpa 00ydJarommyecst IpoXosT
WHCTPYKTaX I10 TeXHHUKe 0e30MacHOCTH B Tab0OpaTOpyU M PACIIMChIBAIOTCS B )KypHasie 00
YCBOEHHMU UHCTPYKTaxa. Ilepes Kaxkioi paboToii 00yuyaroliecst 3HaKOMSTCS C TEOPETHUECKUMHU
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CBeJIeHUsIMU T10 JTabopaTOpHOI paboTe, KOTOPbIE COJIEPXKATCSI B METOJUUECKHUX YKa3aHUSX,
KOHCITeKTax JIeKLIMi WM Pa3JaTOuHbIX MaTepranax. B Hauase Kakzoi paboThl MPOBOJUTCS
YCTHBIM OMPOC 00yYaroIuXCsi, BbIJAFOTCS PUOOPBI U MHCTPYMEHTHI [11s1 TIPOBeZIeHUs paboThl,
TIPOBOAUTCS 1]e/IeBOM MHCTPYKTaX.

JIabopaTopHble pabOThI BLIMO/HSIOTCS B Opyraziax BHyTpU NMOArpymibl. [lepe HauaioM paboThl
oOyyaroryecs MoKa3bIBalOT TPero/iaBaTeir0 COOpPaHHYI0 CXeMy /ISl UCTIBITAHUH 1 TT0CTIe
TIPOBEPKH CXEMbI TIperoiaBaTe/ieM MO/al0T HalpsDKeHUe Ha CTeHbI U YCTaHOBKH. 1o
3aBepIIeHNH paboThl 0Oyuaromuecst pa3dMpar0T CXemMy UCIBITAHHUM.

Mo kaxk0#1 TabopaTopHoit paboTte obyuarolijecsi TOTOBIT UHAWUBUAYATbHbBIN OTUET B
MIMCbMEHHOM WJTH T1e4aTHOM Brzie. OOyyJaromyecs WHANBU/Ya bHO 3aIUIIAI0T KaXKAbIA OTYET
TIperoZiaBaTesTio Ha cobeceJ0BaHUU, OTBeuasi Ha KOHTPOJIbHbIE BOMPOCKI /WA JJEMOHCTPUPYSI
BBITIOJTHEHUE WH/IUBHU/YaIbHBIX 3aJJaHUH.

MeTouueckrie yKa3aHusl 10 BbIOJTHEHHUIO 1a00paTOPHBIX paboT COZiep>KaTCs B IUTEpAType: -
PesteiiHas 3amjiTa ¥ aBTOMaTHKa : METO/I. YKa3aHus K y1ab. pabotam /151 CrieriaibHOCTH
10.01.04 / UpkyT. roc. TexH. yH-T, 2001. - 72 c.

5.1.3 MeToguuecKue yKa3aHusl /IS 00y4arIUXCs 0 CaMOCTOSITe/IbHOM padoTe:

V3yueHure JUCLIMIUTUHBI CIeZlyeT HauuHAaTh C MpopabOTKYU JaHHOU paboueli mporpaMmel, 0coboe
BHUMaHUeE Y/IeJisisl [eJIIM | 3a/jauaM, CTPYKTYPe U COJIePKAHUIO JUCLIATUIVHBIL.

Mo kaxkmoit mabopaTopHOit paboTe 0OyuaroIyecs: TOTOBSAT UHAUBHU/yaTbHbIE OTUETHI B
MTUCHbMEHHOM WJIM TIeUaTHOM BH/Ie M TOTOBSITCS K UX 3amiuTe. KOHTpOo/IbHBIE BOMIPOCHI K KaXKI0M
paboTe cojiep>KaTcs B METOMUECKUX YKa3aHUsAX. 3alluTa

TIPOXO/UT UHAWBUYaAIBLHO B (hopMate cobecejoBaHus, Te 00yJarolecs: OTBeYaroT Ha
BOIIPOCHI

TIperoiaBaTe isl U/W/IH 3all{IIA0T BbIOJTHEHHbIE HHAUBUYATbHbIE 3a/JaHMHS.

ITpopaboTKa TeOpETUUECKUX Pa3/ie/ioB KypCa BBIMOIHSETCS 10 KOHCIIEKTaM JIEKIUH U1
PEKOMEH/IyeMOM JTUTepaType B COOTBETCTBUU C TIEPEUHEM OI[eHOUHBIX CPE/ICTB U KOHTPOJIbHBIX
BOIIPOCOB.

6 ®DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleil ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEeXYTOYHOM aTTeCTalyy Mo JUCHUIINHE

6.1 OnleHOYHbBIe CPeACTBA //IA NPOBe/ieHHs TeKYIIero KOHTPOJIA
6.1.1 yueOHbIii roj 4 | Y CTHBIN ompoc
Omnucanue nponeaypel.

Y CHBIM 0Mpoc 00yUaroIUXCsl Ha IMEePBBIX ABYX JIEKIUSIX U

nabopaTopHbIX paboTax T0 BOMpOCcaMm, MpOiAeHHbIM NPY U3yUeHUH TIPeAleCTBYOIINX
JVCLIATLIVH.

[Ipumep: BONpOCHI O C/IeAYIOLIUM TeMaM:

1. BekTOpHBIe AriarpaMMbl TOKOB U HalpsbKeHUW (Ha3HaueHue, NpaBr/ia MOCTPOEeHUs])

2. Pexxumbl paboThl HelTpanmu 31ekTpoycraHoBok 10 1000 B u Beiie 1000 B (Ha3HaueHue u
OT/IMUUS Pa3/IMUHBIX PE)KUMOB PaOOThI HEMTpaIK: N30/ IMPOBAHHAs, pe30HaHCHO-3a3eM/IEHHaS,
KOMIIEHCUPOBaHHasi, pe3UCTHBHO-3a3eM/IEHHas, I/1yX03a3eM/1éHHast, 3(pPeKTUBHO 3a3eMIEHHAas)
3. MeToz CUMMETPUUHBIX COCTaBJISIIOIINX (Ha3HaUeHHe MeTO/a, BU/Ibl CHMMEeTPUYHBIX
COCTaBJISIFOLIMX TOKa U HarnpsbkeHus ripu K3)

4. KopoTKue 3aMbIKaHUsI B 3/IeKTPOyCTaHOBKax (BUAbI K3, meTo b1 pacuéTta TokoB K3,
cBOOO/HAs ¥ BBIHY KZIeHHasi CoCTaBJisitoiue Toka K3)



5. V3mepuTenbHble Tpanchopmaropsl (HasHauenre TT v TH, npuHimn paboThl, HOMUHAIbHBIE
rapameTpbl, CXeMbl COeIMHEHHS)

KpuTepun oneHUBaHus.

CUMTAeTCs TIPOU/IeHHBIM, eC/Td 00YyUaroIUiiCs BePHO

oTBeuaeT Ha 3 U3 5 TIpe/I/I0KeHHBIX BOMIPOCOB 10 JAaHHBIM TeMaM, JeMOHCTPUPYsI 3HaHUe U
TIOHMMaHWe TIPe/IIeCTBYIOIINX KyPCOB, HEOOXOJUMBIX [I/is OCBOEHUs AUCLIUTUIMHBL B
MPOTHBHOM

Cylydae 00ydJarolemMycsi BbIZAETCs CITMCOK PEKOMEHZIOBaHHOM JIMTePaTyPhI J7Is1 OCBOEHUS
BOMPOCOB BXO/IHOTO KOHTPOJIS1 M HA3HAUAETCS JjaTa Tepec/iauu B TeueHre O/IKaMuIIMIX ABYX
He/leNb.

6.1.2 yueOHbI# rog 5 | Y cTHBIH onpoc
OnucaHue npoueaypsbl.

Y CHBIM 0Mpoc 00yYaroIUXCs Ha MEePBBIX ABYX JIEKIUSIX U

nabopaTopHbIX paboTax To BOMPOCaM, MPOHAEeHHBIM TIPY U3yUeHUH TIPeIeCTBYIOIINX
JACLIATLIVH.

[Ipumep: BONpOCHI MO CAeAYIOLIUM TeMaM:

1. BekTOpHBIe ArarpaMMbl TOKOB U HarpsbKeHW (Ha3HaueHue, TpaBr/ia MOCTPOEeHUs])

2. PexkuiMbl paboThI HeMTpau 371eKTpoycTaHoBoK o0 1000 B u Beimie 1000 B (Ha3HaueHMe U
OT/IMUMS Pa3/IMUHBIX PEKUMOB PabOThI HEMTpai: N30/ TMPOBAHHAs, pe30HaHCHO-3a3eM/IEHHaS,
KOMIIeHCUPOBaHHasi, pe3UCTHBHO-3a3eM/IEHHas, T/1yx03a3eMiéHHast, 3PeKTUBHO 3a3eMIEHHas)
3. MeToz CUMMETPUUHBIX COCTaBJ/ISIFOLIMX (Ha3HauUeHre MeTOo/ia, BU/Ibl CAMMEeTPUYHbIX
COCTABJISIOIIMX TOKA U HarpsbkeHus 1pu K3)

4. KopoTKue 3aMbIKaHHs1 B 3/IeKTPOyCTaHOBKax (BUAbI K3, MeTo b1 pacuéTta TokoB K3,
cBOOO/1HAs ¥ BBIHY KZIeHHasi COCTaBJisitoiue Toka K3)

5. 3mepuresnibHbie TpaHchopmartopsl (HazHauenue TT u TH, mpuniumn paboThl, HOMUHaIbHbBIE
rapaMeTpbl, CXeMbl COeIMHEHNS)

Kpurepumu onjeHuBanus.

CUMTAeTCs TIPOU/IEHHBIM, eC/TH 00YUarOIUIACS BEpPHO

oTBeuaeT Ha 3 U3 5 Npe/|/I0XKeHHbIX BOMIPOCOB M0 JaHHbIM TeMaM, JeMOHCTPUPYS 3HaHUe U
TIOHMMaHWe TIPe/IIeCTBYIOIINX KYPCOB, HEOOXOJUMBIX [I/Is OCBOEHUS AUCLIUTUIMHBL B
MIPOTUBHOM

ciiyyae 00y4JaromieMycs BbIIAETCs CIIMCOK PeKOMeHI0BaHHOU JINTepaTyphl /7SI OCBOEHUS
BOTPOCOB BXO/IHOTO KOHTPOJISI U Ha3HAUaeTCs JjaTa Tepec/iaud B TeueHue OKallimx AByX
HeJleslb.

6.1.3 yueOHbIii rog 5 | OTuer
Omnucanue npoueypsl.

3allf{dTa 0TYETa 110 JabopaTopHOit paboTe B hopMe UHAUBHU/YaTLHOTO
cobecej0BaHUS TOC/IE BBITIOJTHEHUSI COOTBETCTBYHOIElH pabOThl ¥ U3yUeHUs] TEOPETHUECKOTO
MaTepuasa. [IperogaBaTesb 3a1aéT 00yuaroiemMycst BLIDOPOUHO 3-5 BOITPOCOB T10 TeMe paboThI.

KpuTtepun oueHuBaHus.

00yuJaroIUiACs 3alUTUI OTYET 10 JTabopaTOpHOU paboTe, eC/Ti OTBETH
Ha BCe 3a/JaHHbIe BOTPOCHI, TIPO/IEMOHCTPHUPOBAB 3HAaHKE U y/I0B/IETBOPUTEIbHOE TIOHUMaHHe
TeMbl paboThl. [lonmycKkaeTcs 3aTpyAHeHNe TIPH OTBeTe Ha O/IMH W3 3alaHHBIX BOIIPOCOB, MTPH
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5TOM IIpero/iaBaTesib BIIpaBe 3a/aTh 1-2 JOMOJHUTEIBHBIX BOMIPOCa, Ha KOTOPbIe
o0yuaroIuiics JOJDKeH /1aTh MOJHBIA 0TBeT. B MpoTHBHOM cilyuae OTUET 1o labopaTopHOi
paboTe 3aImuIaeTCss TOBTOPHO Ha CIeAYIOIIeM OTBeJEHHOM JI/Isl TOTO 3aHSITHH.

6.2 O1jeHOYHBbIe Cpe/CTBA /ISl NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCTaliu

6.2.1 Kpurepun u cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB /OCTHIKEHUS
KOMIIeTeHI[UHM B PaMKaX NMPOMe)XyTOUHOM aTTecTanuu

CpeactBa
(MmeToabBI)
NupukaTop JoCcTHXXKeHMs
Kpurepumn onjeHnBanus OLleHHMBaHMS
KOMIIeTeHI[UH .
NMPOMe)XyTOUHOM
aTTecTauyu
ITKP-3.1 DK3aMeH, YcTHBIN or1poc,
KypcoBoii mpoekT Ortuer
ITKC-3.3 DK3aMeH, YcTHBIN or1poc,
KypcoBoi1 mpoekT Otyuer

6.2.2 TunoBble O1|eHOUYHbIE CPeACTBA NPOME)XXYTOYHOMN aTTecTaniu

6.2.2.1 YueOHbIii rof 5, TunoBbie oLleHOYHbIE CPe/ICTBA /1A MPOBe/JeHHA IK3aMeHa I10
JUCIUTIMHE

6.2.2.1.1 OnucaHue npoueaypsbl
OK3aMeH 3a ceMecTp 8 oOyuaroluecs cjaloT 10 OuIeTam.

IIpumMep 3agaHud:

Bunetsl 3a cemecTp 8 cozepskar /ir00ble 2 TeOpeTHUeCKHX BOMPOCa U3 CIeAYIOIIero CIHCKa:
1. Ha3HaueHue peneliHol 3amuThl. MicTopusi peneiiHoM 3aiUThl. JeMeHTHast 6a3a yCTpOCTB
peJIeliHOU 3allUThI.

2. TpeboBaHusl, TIpeIbsIB/IsIEMbIe K pesieiiHOM 3alluTe.

3. CTpykTypHast cxeMa peneliHou 3amutel. Knaccudukaiys 3aiur.

4. Buzipl NOBpeXXjeH!I 1 HeHOPMa/bHbIX PEXXUMOB B SHeprocrucreMax. COOTHOIIEHUsI MeXAY
5/1IeKTPUYECKUMHU BeTMYMHAMU U BEeKTOPHBIE iMarpaMMbl [IPY Harpy3Ke U Tpéx-(a3HbIX
KODOTKHX 3aMbIKaHUSIX.

5. CooTHOLIEHUS MeX/y 3/1eKTPUUeCKUMHU BeJIMUMHAaMU M BEKTOPHBIe JuarpaMMmbl IIpU
HECUMMETPHUYHBIX KOPOTKMX 3aMbIKaHUsAX. OfHO(a3Hble 3aMbIKaHHsI Ha 3€MJII0 B CETH C
V30/TMPOBAaHHOW HEUTPaJbHo.

6. OcobeHHOCTH pacuéTa TOKOB KOPOTKOTO 3aMbIKaHUS /ISl pefielHo 3amuThl. Oco6eHHOCTH
COCTaBJIEHUS CXeM 3aMelIleHus /I/Is1 TOKOB 00paTHOM 1 HYJIeBOH MMOC/IeI0BaTe/TbHOCTEH.

7. HazHaueHue v pyUHLMI AelicTBUs TpaHC(opmaTtopos Toka (TT). MapkupoBKa BbIBOZIOB
oomoTtok TT. Bekropnasi suarpamma TT. IIprunnsl 1 Bus! norpernHocteit TT.

8. [lapameTpnl, BIUSIOIIME HA YMeHbLIEHHUe MorpelHocTel TpaHcgopmaTopos Toka (TT).
TpeboBanus kK TT zas1st pesieiiHOM 3aIUTHI U /71 U3MepPeHUH.

9. Bribop TpaHcdopmaTopoB Toka (TT) anst peneitHoit 3amutbl. OcobeHHOCTH paboTsl TT B
pexxrMe r1yO0KOro HachIIeHMsI.

10. CxembI coeiHeHUs 00MOTOK TpaHcdopmatopoB Toka (TT). Harpy3ka TT u eé pacuér.
11. Ha3HaueHHe ¥ NpUHLIUI AelicTBUs TpaHCchopMaTopoB HanpsbkeHus: (TH). OcHOBHBbIe
napameTpbl TH. MapkrpoBka BeiBoZioB 00MoTOK TH. BekTopHasi fuarpaMmMa, MpUYMHBI U BU/IbI
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norperHocterd TH.

12. CxeMbl coe/juHeHHs 0OMOTOK TPaHC(HOPMaTOPOB HarpsDKeHUsI.

13. ®unbTpEl CUMMETPUYHBIX COCTaBISIOLMX: ONpejieneHre, Kiaccudukauys. GUnbTpbl ToKa U
HaTpsPKeHHs1 HyJIeBOM MOC/Ie/J0BaTe/IbHOCTH.

14. ®unbTpBI TOKA U HATIPSUKEHKS TIPSIMOM M 00paTHOM TI0C/Ie/10BaTe/IEHOCTH.

15. KoHCTpyKLMS ¥ IPUHLUI 1eCTBUSL 31eKTPOMarHUTHBIX pesie. [IpuurHbI NosiBeHust
BUOpALIMH SKOPS U CTIOCOOBI €€ yCTpaHeHMsI.

16. KoHCTpyKLMSsI ¥ IPUHLMI 1elCTBUSL MHAYKLMOHHBIX pese. Knaccudukanys pene no
Ha3HaueHuro. O603HaUeHNs pesie ¥ UX 37IeMeHTOB Ha CXeMax.

17. TloCcTOsIHHBIN OnepaTUBHBIN TOK. VICTOYHMK U IPUHLMINMA/IbHAS CXeMa OlepaTUBHOIO TOKa.
Y CTpOUCTBO KOHTPOJISA M30ISLMH LieTlel OrepaTUBHOIO TOKa. [JOCTOMHCTBA U He-10CTaTK!
CXeMBbl.

18. Pa3HOBHUHOCTU UCTOUHUKOB [IePeMEHHOI0 OIepaTUBHOro ToKa. CXeMbl OIepaTUBHOI'O TOKa
C peJie MpsIMOTO JIeHCTBUS U C JelllyHTUPOBaHUEM 3/IeKTPOMarHuTa OTK/ItoueHus1. JlocTonHCTBa
Y HeJIOCTaTKU CXeM.

19. Pa3HOBHHOCTU UCTOUYHUKOB [IepeMEeHHOI'0 OIlepaTUBHOr0 ToKa. CxeMbl OIlepaTUBHOI'O TOKa
c 6/10KaMH MUTAHKS U C TIPeJBAPUTEIbHO 3apsDKeHHBIMHU KOH/|eHcaTopaMu. [JoCcTOMHCTBA U
HeJ0CTaTKy CXeM.

20. MakcumanbHas TokoBas 3amuta (MT3). Onpenenenve, NnpUHLUNBI JeHCTBUS U
obecrieueHus cesieKTUBHOCTH. CXeMbl 1iereii repeMeHHOr0 TOKa M OTepaTUBHOIO TOKA 3allU-Thl.
Turne! Beiep>kek BpeMeHnu MT3.

21. Boibop ToKa cpabaTbiBaHUs MaKCMMa/ibHOM TOKOBOM 3amuthl (MT3). ITpoBepka
yyBCTBUTEIBHOCTU MT3.

22. TloBefjeHMe MaKCUMa/IbHOM TOKOBOM 3awuThl (MT3) npu ABOMHBIX 3aMbIKaHUSIX Ha 3eMJTIO B
CeTH C U30/IMPOBaHHOM HelTpanbio. CorylacoBanue Bbiiepkek BpemeHr MT3. OcobeHHOCTH
COrJIaCOBAHUS 3allUT C 3aBUCUMBbIMU XapaKTepUCTUKaMU.

23. MakcumasibHas TOKOBas 3alljuTa C [IyCKOM OT peJie HarnpsbkeHus. Ha3sHaueHue, IPUHLUT
JleMCTBUSI, CXeMBI LieTleil TepeMeHHOr0 TOKa M ONepaTHBHOIO TOKA 3alliMThI.

24. TokoBasi otceuka. OnpesiesieHre, PUHLIUTIBI AeHCTBUS U 00ecTieueHNst CeIeKTUBHOCTH.
CxeMmpl 1jeTieil TepeMeHHOr0 TOKa U OMepaTUBHOrO TOKA 3all{UThl.

25. BeIOOp yCTaBOK TOKOBO# OTCeUKH 0e3 BbIZIep>KKH BpeMeHH. 30Ha ZielCTBUSI MTHOBEHHOM
TOKOBOW OTCEUKHU.

26. HecenexkTrBHbIe TOKOBbIe OTCeukU. HeHanpaBs/ieHHbIe TOKOBbIE OTCEUKU Ha JIMHUSAX C
JIBYXCTOPOHHUM ITUTaHUEM.

27. BeIOOp yCTaBOK TOKOBOI OTCEUKHU C BbI/IePKKOI BpeMeHH. 30Ha IeHCTBHSI TOKOBOM OT-CEUKH
C BBIJ|€P’KKOM BPEMEHU.

28. O6ocHOBaHWe HeOOXOAMMOCTH HarpaBI€HHBIX TOKOBBIX 3allUT. [[pUHIINTT AeHCTBUS
HarpaB/IeHHbIX 3allUT.

29. Pejie HanpaB/ieHUs: MOLLIHOCTH: Ha3HaueHKe, KOHCTPYKLYs, BeKTOpHas JuUarpamma.
OCHOBHBIE XapaKTepUCTHKU peJjie HarpaB/ieHUs] MOLLHOCTH.

30. CxeMbl BK/IFOUEHMS peJie HallpaB/ieHusl MOLHOCTH. CxeMbl 1jeriel epeMeHHOr 0 TOKa U
OIepaTUBHOIO TOKA HarpaB/eHHOMW 3all[UThlI.

31. Beibop ycraBok cpabaThiBaHMsI HalTPaB/IeHHBIX TOKOBBIX 3aIMT. MépTBasi 30Ha
HarpaB/IeHHOM 3alllMThI.

32. 3amMThl OT 3aMbIKaHUM Ha 3eMJII0 B CETH C IVIyX03a3eM/IEHHOU HeUTPaJIbIO.

33. 3amMThl OT 3aMbIKaHMM Ha 3eMJII0 B CETH C U30/IMPOBaHHOW HENUTPaJIbIO.

34. TIpuHLUT [eHCTBUS TIPO/IO/IbHOU AvddepeHIaTbHOM TOKOBOH 3amuThl. TOK HebaaHca 1
croco0bl ero ymeHblileHUs1. PaboTa 3alUThl TP Ha/IMUWK arlepuoANueckoi COCTaBJISIFOLIeN B
NepBUYHOM TOKe. BricTpoHackIatoyecs: TpaHchopMaTopsl.

35. [IpriMeHeHMe KOPOTKO3aMKHYThIX 00MOTOK B uddepeHIaIbHbIX pesie. TopMoxkeHre B

I depeHManbHOM 3amuTe. PacuéT yCTaBOK 3allUTHI.
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36. OcobenHocty fuddepeHIaTbHBIX 3alUT TPaHC(HOPMATOPOB M aBTOTPAHCHOPMATOPOB.
Criocobbl BbIpaBHHUBaHUS TOKOB B Tjledax 3alllMThl TI0 BeIMUMHe U (a3e.

37. Toku HebanaHca B AuddepeHIMaNbHOM 3aiyTe TpaHchopmaTopa. bpocku Toka
HamarHuuvBanus (BTH) npu Bktouennu TpaHcdopmartopoB. Criocobsl oTcTpoiiku ot BTH.
38. OcHOBHBIe 3alUThI TPAaHC(HOPMATOPOB U aBTOTPaHC(HOPMaTOPOB.

39. Pe3epBHble 3aUTHI TPaHCHOPMATOPOB U aBTOTPaHC(HOPMaTOPOB.

40. PeneliHas 3amura JIMHUM 3/1eKTPOIepesjaui.
41. PeneliHas 3aluTa LLIKH.

42. PeneliHas 3allUTa 3/1€KTPO/IBUraTesen.
43. Crioco6bl pe3epBUPOBaHUs B Pe/IeHOM 3alljuTe. Y CTPOMCTBO pe3epBUPOBAHUSI TIPH OTKa3se

BBIK/IFOUATeJId.

44. ABTomatrueckoe roBTopHOe BKtoueHre (AIIB). Knaccudukanus ycrpoiicts ATIB.
Yckopenwue 3amuT nocsie AIIB u orepaTvBHOe yCKOpeHUe.
45. ABTOMaTHUeCcKui BBOJ, pe3epBa. ABTOMaTUuUecKas YaCTOTHas pa3rpy3ka. YactoTHoe
aBTOMaTHU4yeCKoe [TOBTOPHOE BKJIFOUeHHUe._

6.2.2.1.2 Kpurepuu orjeHUBaHUs

Y poBneTBopuTeIbH
O11nuHO Xopouio R HeypoBeTBopuTe/1bHO
OObyuarormuiics OOyuaroruiics OOyuarormiics OOyuarormiics
00OHapy>KvBaeT 00OHapy>XvBaeT oOHapy>kuBaeT oOHapy>krBaeT TpoOeTb
BCECTOPOHHee, TI0JTHOE 3HaHUe 3HaHWe OCHOBHOTO B 3HAHUSIX OCHOBHOT'O
CHCTeMaTHueckoe 1 yuebHO- yuebHO- yueOHO-TIpOrpaMMHOTO
ryiybokoe 3HaHUe MIPOrPaMMHOTO TIPOTPaMMHOTO MaTepHaJa, IorycKaeT
yuebHO- MaTepuaa, a Marepuasa B 00beme, TIPUHLIUTIHATbHbIe
TIPOTPaMMHOTO HMMEHHO: HE0OX0IUMOM 115t OLIMOKHY B BBITIOJTHEHUN
MaTepuasa 1o TIPUHLIUTIOB JaybHeuIel yueonl 1 MpelyCMOTPEeHHbIX
JUCITUTIIMHE, a JIeNCTBUS U TporpaMMoii 3afjaHui
VMMEHHO: Ha3HaueHUst nipeicTosiiel paboTel |  (He 3HaeT MPUHIIUIIBI
TIPUHLIUIIOB H3MepUTeTbHBIX 1o ripodeccuu JIeNCTBYS M Ha3HaueHue
JIeACTBUS U TpaHcopmMaTopoB | (TIPUHLIUIIBLI 1eHCTBUS HU3MepHUTeJIbHbIX
Ha3HaueHUst TOKa U Y Ha3HaueHue TpaHC(hOpPMaTOPOB TOKa
M3MepUTe/IbHBIX HaTpsSKeHUs, M3MepUTe/IbHbIX Y HampsDKeHUsI, MPOCThIX
TpaHChOpMaTOpOB MIPOCTHIX TpaHChOpMaTOpOB aHaJIOrOBLIX peJie, He
TOKa U aHaJIOrOBbIX U TOKa W HarpsbKeHus, 3HAaKOM C
HarpsDKeHusl, LU(POBBIX peJie, | TPOCTBIX aHAJIOTOBBIX | OOBIIMHCTBOM THIIOB
MIPOCTBIX BCeX TUIIOB pere, OONMBIIMHCTBO | pesieiHbIX 3aumTt CIC).
aHaJIOrOBBIX U peJsielHbIX 3aluT TUTIOB PeJIeHbIX OOyuarormuiics He
U pOBLIX pejie, CoC. 3awut C3C). MOJKeT PO OJIKUTh
BCEX THUIIOB OOyuaroruiics OOyuarormiics obyueHue Wu
peJielHbIX 3allUT YCTIeIHO CTIPaBUJICS C MIPUCTYTIUTH K
COC. BBITIOJTHUJT BBITIO/THEHUEM ripogeccoHa/IbLHOM
OOyuaronuicst rpejyCMOTpPEeHHbIe 3a/laHUN, JleATeJIbHOCTH T10
yMeeT CBOOOJHO B TIpOrpaMMme TIpelyCMOTPEeHHBIX OKOHUYaHWH BYy3a, He
BBITIOJTHSITh 3a/laHusl, CIIOCOOeH | MpOrpaMMoi, 3HaKOM criocobeH
TIPOEKTHUPOBaHUE U BBITOJTHATh C OCHOBHOM MIPOEKTHUPOBATh U
PacCUMThIBATh TIPOeKTHPOBaHUe U JIUTepaTypou, PacCUMThIBaTh YCTaBKU
yCTaBKU MMPOCTOU pacCUUThIBATh peKOMeH/J0BaHHOM pesieliHOM 3alllUThI, He
penerHON 3alUThI YCTaBKU MPOCTOH TIPOrPaMMO¥. MOJKET BBITIOJIHUTD
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Ha OCHOBAaHUH
THUIIOBBIX pelleHui
BBITIO/THATh
TIPOBEPKY U
SKCIUTyaTario
TIPOCTHIX pejie U
peJieHbIX 3allUT
TIpY TIOMOIL[A
WCTIBITATe/TbHBIX
yCTaHOBOK.
OOyuaronuiics
YCBOMWJI OCHOBHYO
oOpa3oBaresbHYI0
MporpamMmy
JMUCLIATUTAHBI U
3HaKOM C
JIOTIONTHUTE/TbHOU
JIUTepaTypOu.
OOyuaronuiics
yCBOMJI
B3aUMOCBSI3b
OCHOBHBIX TIOHSITUM
JUCLIATITUHBI B UX
3HaUYeHUU [i1sl
nipruoOpeTaemMoit
ripodeccum,
TIPOSTBUJT
TBOpYeCKUe
CITIOCOOHOCTH B
TIOHUMaHUHY,
W3/I0)KEeHUH U
WCTI0/Tb30BaHUU
yueOHO-
TIPOrPaMMHOTO
Marepuaa

penieHO 3allUThl
Ha OCHOBaHUU
TUIOBBIX pelleHNH,
BBITOJTHATh
TPOBEPKY U
9KCTITyaTaruio
MPOCTHIX pesie U
peJielHbIX 3allUT
TIPU TOMOILH
UCTIbITaTe TbHbIX
YCTaHOBOK.
OO6yuarormuiics
YCBOWJT OCHOBHYO
UTeparypy,
PeKOMeH/I0BaHHYIO
B TIpOTPaMMe.
OO6yuaromumics
rokKasa’i
CUCTeMaTHUYeCKUU
XapakTep 3HaHUM
10 TUCLIUTUIMHE U
CMIOCOOHOCTH K UX
CaMOCTOSITe/IbHOMY
TIOTIOJTHEHUIO U
0OHOBJIEHUIO B
Xo/ie fanbHelIen
yueOHOM paboThI U
ripoecCcMoOHa/IbLHON
JlesiTelTIbHOCTH

OO6yuatoruiics
JIOTTY CTHIT
TIOTPETHOCTH B
OTBeTe Ha 3K3aMeHe U
TP BBITIO/THEHUH
9K3aMeHalMOHHBIX
3aJ]JaHUH, HO 00/1ajaeT
HEe00XOIMMBIMU
3HAHUAMH [JIsT UX
yCTpPaHeHUs T/
PYKOBO/ICTBOM
TIpero/iaBaTesis

TIPOBEPKY MPOCTHIX pejie
Y pesiefiHbIX 3alUT

6.2.2.2 YueOHbIii roj 5, TunoBbie oieHOUHbIE CPeJACTBA AJIA KYPCOBO# PadoThI/KypCOBOro
NPOeKTHPOBAHUA MO0 AUCLUIIUHE

6.2.2.2.1 OnucaHue npoueaypsbl

3armura KypCoBOro rnpoeKkTta mpoxoguT B (hoopMe J0K/Iajia U Tocaeyrolero cobeceoBaHus ¢
TiperiofiaBaTesieM 110 BOIIPOCamM

IIpumMep 3agaHud:

Boripocst

1. KakoBbl AOCTOMHCTBA U HEAOCTATKHU MHUKPOIIPOLIECCOPHBIX 3dlIIUT B CPAaBHEHUU C 3allIUTdAMU
Ha 3JIBKTPOMEeXaHNYeCKUX U CTaTUYeCKUX pene?

14




2. Bupl HOBpeX/jeHri 1 HEeHOPMaJTbHBIX PEXKUMOB paboThl TpaHC(HOPMATOpPOB U
aBTOTPaHC(OPMAaTOPOB.

. [lepeunicinTe OCHOBHBIE U pe3epBHbIE 3allMThl TPaHC(POPMATOpPOB (aBTOTPaHC(HOPMATOPOB).
. [lepeuriciuTe OCHOBHBIE U pe3epBHbIe 3allJUThI JIMHWI 3/1IeKTpOIlepe/iayun.

. [lepeuniciTe OCHOBHBIE U pe3epBHbIE 3alLMThl 3/1IeKTPO/IBUraTesei.

. [lepeunciiure ocHOBHBIE U pe3epBHble 3aUThl bCK.

. [lepeuniciTe OCHOBHBIE U Pe3epBHbIE 3allMThI IIKH.

. O6bsicCHUTe TIPUHLMM JecTBuUs A depeHLMabHON 3aIlUThI.

. Uem BbI3BaHO MosiB/IeHHe TOKA HebasaHca B auddepeHpanbHOM 3amuTe TpaHchopmaropa?
10. Yem obycioBsieHa He0OX0AUMOCTD LIUPPOBOTrO BHIPABHUBAHKSI TOKOB B Il/Ieuax

b depeHIMaTEHON 3alMThl TPAHCHOPMATOPOB 1 aBTOTPAHC(HOPMATOPOB I10 BeTMUMHE U T10
(ase? Kak BbINOHSETCS 3TO BbIpaBHHBaHKe?

11. YTo Takoe TOpMOXKeHHe B AU(QepeHLManbHOM 3aiuTe? 115 uero oHO prUMeHsieTcs1?
N306pa3uTte xapakTepUCTUKY TOPMOKeHUsI JuddepeHIuaTbHON 3allUThI.

12. Kax BbINosiHseTCs ra3oBas 3amura Tpaicdopmatopos? Ha uto oHa pearupyet? Kakue

O OO Uk~ W

3/IeMEeHTbI MeeT ra3oBoe peje?
13. Kakoe pesie mpuMeHsIeTCs AJIs1 3aLUTHI OT MOBPeXXAeHni BHyTpu 6aka PITH
TpaHcdopmaropa? OObSICHUTE ero MPUHLIKTT paOOTHI.
14. Kak BeinosHsietcss MT3 TpaHcdopmaTopa € IMyCKOM M0 HamnpsbkeHH0? YTo Takoe
KOMOWHUPOBAHHBIM MyCK 3alL{UThI 110 HATIPsKeHUI0? [171s 4ero oH NprUMeHsieTcsi?

15. KakoBsl Tpeb0BaHus K NCTOUHHKAM OTIePaTMBHOTO TOKA Ha 3/IEKTPOCTAHLHSX ?

16. Ha3HaueHMe UCTIbITaTeTbHBIX OJIOKOB B LIeMsiX MepeMeHHOr0 TOKA U HarlpsiKeHUsl 3al[UThI.
YeM OT/IMYAIOTCS UCTIBITaTe/IbHBIE O/IOKH B IIETsIX TOKA W HAIIPSKeHHs ?

17. TlokakuTte 30HbI JelCTBUS AU PepeHLanbHbIX 3alUT Ha MOSICHSIOLIEeN CXxeme.

18. KakoBblI BbIXO/jHbIE BO3/|€IICTBHSI OCHOBHBIX 1 pPe3epBHbIX 3allJUT TpaHC(popMaTopa_

6.2.2.2.2 Kpurepuu ornjeHUBaHHs

OT1/nuHO

Xopoio

ynOBJ’[ETBOpI/ITEJIbH
0

HeypoBieTBopuTe/1bHO

ITIpoekT BhITIOSTHEH

0000111eHUs U

IIpoekT BhITIONTHEH

IIpOeKTd, OJAHAKO

IIpoekT BBITIONTHEH

TOUKY 3peHus], ie/laTh

IIpoekT BBITIOSTHEH

CaMOCTOSITEJIBHO MU | CaMOCTOSTe/IbHO, | CaMOCTOSITE/IbHO, HO C HEeCaMOCTOSITEJIbHO.
B CPOK, UMeeT BO3MOXXHO CyLL[eCTBEHHbIMHU OO6yuaroruiics He
TpaKTUYeCKUit HeCyll[eCTBeHHOe OTCTYTUIEHUSIMU OT | BJia/ieeT TeOpeTUUeCKuM
XapakTep, OTCTYTJIEHUE OT cpoka. [Tpoekt He MaTeprasoM I0 TeMe
COZlep>KUT CpOKa, MPOeKT COJZIep>KUT 3/IeMEHTOB | TPOEeKTa, He TPOSIB/IEHO
3/1eMeHTbl HOBU3HBI vMeeT HOBM3HBI, IDUHATHI | YMeHHe aHa/IM3UpOoBaTh,
Y OpUTUHAJIbHbIE TIPaKTUUeCKUM TOJILKO TUTIOBbIE apryMeHTHPOBATh CBOIO
TeXHUUecKue Xapakrep, TeXHUUeCcKue TOUKY 3peHHs], [jeaTh
pellieHusl. COJIEP)KUT pelLeHusl. 0000111€H1E U BBIBOBI.
Ob6yuatomumiics 3/IeMeHThI HOBU3HBI | OOyuatomuiicsi He B Martepuan u3naraercs
oKa3asl 3HaHUe u TI0JTHOM Mepe B/iafieeT | HeJI0THWYHO, UMEeIOTCs
TEeOpPeTHUUECKOr0 CaMOCTOSITe/IbHbIE TeopeTUUeCKUM rpyObie HeJOUeTHI B
MaTepHaa 1o TeMe TeXHUUeCKHe MaTepuasoM To TeMe odopmieHUH
MpPOeKTa, yMeHue pelleHusl. MpoeKTa, c1abo TPOEKTHOM
aHaJIM3MpOBaTh, OO6yuaromuics TPOSIBJIEHO YMEHUe JIOKyMeHTaLllH,
aprymMeHTHpOBAaTh ToKa3sas 3HaHUe aHa/IM3UpOBaTh, rpacdurueckasi 4acTb
CBOIO TOUKY TeOopeTHUUeCKOoro apryMeHTHPOBAaTh OTCyTCTBYeT. Bo Bpemsi
3peHwus, JjenaTb Marepuasa 1o Teme CBOIO 3aIUThI 00yYaroIiAcs

He criocobeH
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BbIBO/ZIbI. MaTepuai

y3/araeTcst
rpaMOTHO,
JIOTUYHO,
TIoc/ie/oBaTebHO.
Odopmenue
oTBeYaeT
TpebOBaHUSM K
TIPOEKTHOM
JIOKyMeHTall1H,
rpaduyeckast 4acTb
COOTBETCTBYET
TpeboBaHUsIM
ECKII. Bo Bpems
3aIIUTEI
oOyuaroruics
roKasajs yMeHue
KpaTKO, [JOCTYITHO
(sicHO) TIpeACTaBUTh
pe3y/bTaThl
MPOEKTUPOBAHHUS,
aZleKBaTHO
OTBETHUTb Ha
TOCTaBJ/IeHHbIE
BOTIPOCHI

aHasm3,
apryMeHTaLus
CBOEM TOUKHU
3peHus,
0000111eHUs 1
BBIBO/IbI BBI3bIBAIOT
y HeTo
He3HauuTe/TbHble
3aTpy/JHeHUs..
Marepuan He
BCer/ja U3/araeTcs
JIOTUYHO,
1oC/1e/10BaTe/bHO,
0/THAKO 3TO He
MeliaeT
L[e/IOCTHOMY
BOCIIPUSITUIO
paboTel. imeroTcst
He3HauuTe/TbHbIe
He/loueThl B
odopmieHHUH
TIPOEKTHOM
JTIOKYMEHTal[1H,
rpaduueckas 4acTb
B 1]€JIOM
COOTBETCTBYET
TpebOBaHUSIM
ECKZ. Bo Bpems
3aIUTEI
obyuaroruics
TI0Ka3as yMeHue
KpaTKo, IOCTYTTHO
(sicHO) TIpeACTaBUTh
pe3y/bTaThl
MIPOEKTUPOBAHUS,
0/THAKO UCTIBITHIBA

3aTpyAHeHUs Py
OTBeTe Ha
OT/ie/IbHbIe
BOTIPOCKI

00001IeHue U
BBIBO/IbI. MaTepuan
He BCeT/ia U3/1araeTcs
JIOTHUUHO,
TMOC/IeJ0BaTebHO.
VMeroTcst HeJ0UYeThHl B
odopmieHHH
TPOEKTHOM
JOKyMeHTaL[1H,
rpaduueckas yacTb
CYIIeCTBEHHO
OTCTYyTIaeT OT
tpeboBanuit ECK/I.
Bo Bpems 3alUThI
oOyuaroruics
UCITBITHIBAET
3aTpy/JHEeHUs B
Tpe/iCTaB/IeHuH
pe3yJIbTaToB
TIPOEKTUPOBAHUS U B
OTBeTax Ha
TIOCTaBJ/IeHHbBIe
BOTIPOCHI, O/THAKO
uMeeT
TipeZiCTaB/IeHUN 00
00111eM Ha3HaYeHUH U
TIPUHLIMTIAX paboTEI
TIPOEKTUPYEMBIX
3aIuT

TMPe/ICTaBUTh
pe3y/IbTaThl
MPOEKTHPOBAHUS, He
HMeeT I1pe/iCTaB/IeHHsI
006 o0111eM Ha3HAUYeHHUH
U TIPUHIUITAX PabOThI
MPOEKTUPYEMBIX 3aIIUT

7 OcHOBHas yyeOHasi IuTeparypa

1. AngpeeB B. A. PeseiiHas 3aijyta ¥ aBTOMaTHKA CUCTEM 3/IeKTPOCHAOKeHUS : yueb. /i By30B
10 CTelUaIbHOCTU ""DJIeKTPOCHa0KeH e HarpaB/IeHUs IOATOT. "DneKTpo3HepreTuka” / B. A.

Anppees, 2007. - 639.

2. BeIOOp TUIIOB 1 pacyeT YCTaBOK peJielHbBIX 3all[UT CeTeBOTO paiioHa [ DeKTPOHHBIN pecypc] :
MeTO/[iUeCcKre yYKa3aHUs K BBIMOTHEHHI0 KOHTPOIBHBIX paboT mo AucturivHe "PeneiitHast

16




3aluTa ¥ aBTOMaTHKa SHepreTuyeckux cucrem" ais creruaasHoctd 100400
"DnekTpocHabkeHue" HaripaBieHre 650900 "OnekTposHepreTyka" / IpKyT. roc. TexH. yH-T,
2001. - 27.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-1544.pdf

3. 3aiuTa TpaHchopMaTOPOB [D/IeKTPOHHBIM pecypc] : MeToguuecKue yKa3aHUs K
nabopaTopHoi paboTe 10 Kypcy: "PeseiiHast 3aljuTa ¥ aBTOMAaTHKa YHEPreTHUeCKUX cucreM"
s ctygeHToB cneruaabHocTh 100100 snekTprueckre ctaHuu v crieriuanabHocty 100400
3/IEKTPOCHa0>KeHHe TTPOMBIIIUIEHHBIX TPe/TPUATHI U TOPoIoB / VIDKYTCKHUM rOC. TeXHUUeCKUH
yH-T, 2001. - 18.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-4558.pdf

4. KpuenkoB BnaauciaB BnagumupoBuu. PeseiiHast 3alijuTa ¥ aBTOMaTHUKa CUCTEM
3/IEKTPOCHAOXKeHus : yueb. rmocobue /i/1st By30B 1O criell. "31eKTpocHabKeHKe TIPOM.
TipeANpPUsITUM, TOPOZOB U cesl. X03-Ba" / BiiagucnaB Biagumupouu KpuBeHkoB, Biiagumup
Huxkonaesuu HoBesnna, 1981. - 328.

5. AHjapeeB B. A. PeseliHas 3aljuTa ¥ aBTOMaTHKa CUCTEM 3/IEKTPOCHAOKEHUS : yUeOHUK /15t
BY30B I10 CTeMaabHOCTH "OeKTpocHabkeHre" HaTpaB/ieHs TIOATrOTOBKU
"OnektposHepretuka" / B. A. Anzpees, 2008. - 639.

6. MakcumanbHas TokoBas 3amura JISIT [DnekTpoHHbIl pecypc] : MeToAWYeCcKue yKasaHUs K
nabopaTopHbIM pabotaM 1o Kypcy "PesieiiHast 3aiUta ¥ aBTOMaTHKa SHEPreTUUeCKUX CHUCTeM"
st ctygeHToB cneruasbHocTh 100100 snekTprueckre cTaHuu U crieruanbHoctyd 100104
3/IeKTPOCHAO)KeHVe TPOMBIIIJIEHHBIX TIPeAIPUATHIA U roposioB / UpKyT. roc. TexH. yH-T, 2001. -
14.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-4316.pdf

7. [TonepeuHast HarpaB/ieHHas JuddepeHIMaIbHas 3allMTa NMapasiie/lbHbIX JTUHUM
[SneKkTpoHHBIN pecypc] : MeToaMuecKHe yKa3aHHs K 1abopaTopHOii paboTe 10 KypCy:
"PeneiiHas 3aliMTa U aBTOMaTHKa SHEpreTUUeCcKUx cucteM" [i/isl CTYJ€HTOB CreliMaJbHOCTH
100100 snekTpryeckue cTaHLuK U crietitanbHOCTA 100400 31ekTpocHabKeHNe TTPOMBIIILIEHHbBIX
NpenpusTUi U TopooB / IpKyTCKu roc. TexHuueckui yH-T, 2001. - 11.

[CaiiT] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-4552.pdf

8. BeIOOp M pacueT yCTaHOBOK peJIelHbBIX 3all[UT CeTEBOro palioHa [ D/1eKTpOHHBIN pecypc] :
MeTOo/[MYeCcKre yKa3aHUs 110 BhIMOTHEHHIO KYPCOBOIO TIpOeKTa 1o Kypcy: "PesieliHasi 3auura u
aBTOMAaTHKa SHepreTUUeCcKrUx CUCTeM" [Jisl CTyZeHTOB crelranbHocTi 100100 snekTpruueckue
cTadimu U cneranibHoCcTH 100400 31eKTpocHabKeHHe MPOMBIIIIEHHBIX TIPeATIPUATHN U
ropogioB / IpKyTCcKui roc. Texuuuecku yH-T, 2001. - 30.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-4553.pdf

9. UcnbiTaHve NIpOMe)XyTOUHBIX pejie Ha [IOCTOSIHHOM M [lepeMeHHOM OIlepaTUBHOM TOKe
[SneKkTpoHHBIN pecypc] : MeToAMueCcKHe yKa3aHHs K 1abopaTopHbIM paboTaM 1o Kypcy:
"PeneitHas 3amyra ¥ aBTOMaTHKa SHEpreTUUeCcKUx cucteM" [i/isl CTYZ€HTOB CeLiMaIbHOCTH
100100 snekTpUyeckue CTaHIUMU U crierianbHOCTH 100400 37eKTpoCcHabKeHKe TIPOMBIIILIEHHbBIX
npeJnpusSTUi U TopofoB / IpKyTCKui roc. TexHruueckui yH-T, 2001. - 7.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-4554.pdf
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MeTOoZMuUecKre yKaszaHus K labopaTopHbIM paboTaM 1o Kypcy: "PeseiiHas 3aljura U aBTOMaTHKa
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