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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
BeZIeHUIO PaboT 10 KCITyaTaluu 00BHeKTOB [TIKP-3.3
npo¢eCCUOHAIbHOM /1eITe/IbHOCTH

[TKC-3 Crioco6HOCTb BBIMOJHSATE paboThI 110
[MarHOCTHKE U PEMOHTY CHCTEM 3/IeKTPOCHAOKeHHS

ITKC-3.3

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

Kopg,
CopepikaHue HH/JUKATOpa Pe3yibTaT 00yueHust
HH/HKaTopa
3HaThb CTPYKTYPHYIO CBSI3b
Pa3/IMUHBIX 3/IEMEHTOB CXeMbl
BrinosiHseT nipoBepky u o
peJieliHOM 3all[UThl B 3KCILTyaTalluy
UCTIBITAHNST BTOPUUHOTO
YMeTrb 00BICHUTL (DYHKIIMOHATTBHOE
3/1eKTPO00OOPY/J0BaHUSs, OOBSCHSIET N
CTDVKTYDHVIO CBASE I B3aKMMO/IeHCTBHE Pa3TUUHBIX
ITKP-3.3 PYKTYPHY 3/7IeMEHTOB CXeMbl PeJIeMHOM 3allUThI
(byHKI[MOHaIBHOE
N B 9KCIUTyaTaluu
B3aUMO/IeHCTBHE Pa3/TMUHbIX
N Bnajersb HaBbIKaMU MPOBEPKU U
3JIEMEHTOB CXeMbl pejieiiHON
WCTIBITaHUS] BTOPUYHOT'O
3alUThI B IKCTUTyaTal[uu N
3/1eKTPO00OPYZOBaHMUS pesieiHOM
3alUThI U ABTOMATUKU
3HaTh 0COOEHHOCTH IKCTITyaTaL[UH
obopyzoBaHus pesieiiHOM 3al[UThI U
aBTOMaTHKH
YuuThIBa€T 0COOEHHOCTH
YMetb 1ipoBepsATh 000pyZOBaHe
9KCTITyaTaljiy U TIPOBepPKU V.
peJieliHOM 3allliThl ¥ aBTOMATUKU C
[TKC-3.3 obopyoBaHus pu pa3paboTke ; . .
o yuéToM TpeboBaHMI TTPOEKTHOM
TpoeKTa peJieliHOM 3all[UThl U
JNOKYMEeHTal[u1
aBTOMaTHU3aLux
Bnapers HaBbIKaMU pa3pabOTKU
TPOeKTa pesielHOM 3allUThI U
aBTOMaTHU3alUU

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



O0beM AUCIMIITHHBI cocTaBiisieT — 4 3ET

TpyAoeMKOCTb B aKaJeMHUUeCKHUX yacax
. (OpuH akageMuuecKUil yac COOTBeTCTBYET 45
Bup yueoHo# paboThI
MHHYTaM aCTPOHOMHUYECKOT'0 yaca)
Bcero Cemectp Ne 8
OO6111asi TPYA0EMKOCTb AUCLUTITUHBI 144 144
AyIWTOpHBIE 3aHATHUS, B TOM UKC/Ie: 66 66
JIEKLINH 33 33
nabopaTopHbIe pabOThI 33 33
MpaKTUYeCK1e/CeMUHAPCKUE 3aHSITHUS 0 0
CamocrosiTenbHasi pabora (B T.4. a0 42
KYpPCOBOe MPOeKTUPOBaHKe)
Tpy0eMKOCTb TIPOMEXKYTOUHOM 36 36
aTTecTaluu
Buz npome)XyTOUYHOM aTTecTalyu OK3aMeH,
(UTOroBOrO KOHTPOJIS TIO JUCLIUTI/IHE) Jk3amen, KypcoBoii mpoekt KypCoBoi
MPOEKT

4 CTpyKTypa U cojiep>KaHue JUCLUI/INHbI
4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIUHBI

Cemectp Ne 8

Bujbl KOHTAaKTHOH pabdoThI
S ol T (o A B
n/n b nﬁz HUIIIHHBI Ne Kou. Ne Kou. Ne Kou. Ne Ko KOH?II‘mOJISI
Auct 3 UYac. B Yac. B Yac. B UYac. P

1 2 3 4 5 6 7 8 9 10 11

1 Oﬁmgle BOMPOCHI 1 5 1 5 YCTHbIH
peJIeliHOM 3alUThI orpoc
Bugb!

2 TIOBPEXKJeHUI B 2 2 YcTHbIN
3/1eKTPO3HepreTuy orpoc
eCKUX CHUCTeMax
W3meputenbHble

3 TpaHChOPMAaTOpPHI 3 2 5 3 3 8 OTuet
TOKa
W3mepurenbHble .

YcTHBIN

4 TpaHc(hOpMaTopkI 4 2

orpoc
HanpsDKeHUst
DUnbTPLI
CUMMeTPUUHBIX o

YcrHbIM
5 COCTaBJIAIOLLIAX 5 2

orpoc
TOKa U
HanpsDKeHUs1

6 Peje 6 2 2,3 4 OrtueTt
Ucrounvku

7 OnepaTyvBHOIO 7 2 Otuer
TOKa

8 MaxkcumanbHas 8 3 7 5 2 18 Otuer
TOKOBasl 3aIllUTa

9 TokoBast oTCceuKa 9 3 9 5 Otyer

10 | Hanpasnexkbie 10 2 4,6 8 Oruer
TOKOBBI€ 3allIUThI

11 3aluThel OT 11 2 YCTHBIN




3aMbIKaHUM Ha
orpoc
3eMJTIO
12 | Muddepernpany |4, 2 8 6 Oruer
ast 3aluTa
13 Peseiinas 3amura 13 3 16 OTruer
symemenToB COC
14 PE3EEBHEOBBHHE B 14 2 Y cTHBIN
pesieiHOM 3alluTe orpoc
ABTOMAaTHKaA
15 sy1emeHTOB COC 15 2 Oryer
IIpomesxyTounas OK3aMeH,
aTTecTarys 36 Kypcosoi
TIPOEKT
Bcero 33 33 78

4.2 KpaTkoe co/iep>kaHue pa3/ieioB ¥ TeM 3aHATHH

Cemectp Ne 8

Ne

Tema

KpaTKoe coaepKaHue

OO61111ie BOTPOCHI
peJieliHOM 3allUThI

Ha3nauenwue peneliHou 3amuThl. VicTopus pesieiHOU
3alUThI. JjieMeHTHast 6a3a yCTpOMCTB peseiiHon
3amuThl. TpeboBaHus, TIpeAbsBIseMble K pesielHON
3aiure. CTpyKTypHasi CXxeMa pesieiiHOM 3allUThl.
Krnaccudukariiys 3amur.

Bu/ib1 TOBpesKIeHNI B
3/IEKTPOIHEPTEeTHUECKUX
CUCTeMax

Bujpl moBpeskieHni 1 HeHOPMaJTbHBIX PEKUMOB B
sHeprocucteMax. COOTHOLIEHUS MeXIY
3/IEKTPUYECKUMHU BelTMYMHAMU U BEKTOPHbIE
JTarpaMMbI TIpU Harpy3ke U KOPOTKUX 3aMbIKaHUSIX.
OpHoda3Hble 3aMbIKaHUsT Ha 3eMJTI0 B CETU C
W30/IUPOBaHHOM HelTpasnbio. OCoOeHHOCTH pacuéTta
TOKOB KOPOTKOT'O 3aMbIKaHUS JI/Is peJiefiHOM 3alllyThI.
OcobeHHOCTH COCTaB/IeHUSI CXeM 3aMelleHHs AJIst
TOKOB 00paTHOM 1 HYJIEBOM ITOC/Ie/JOBaTe/IbHOCTEM.

N3mepuresnbHble
TpaHc(hOopMaTOphI TOKa

Ha3HaueHue v IPUHLIUI JeHCTBUsSI TpaHCHOPMaTOPOB
toka (TT). MapkupoBka BbIBOI0B 06MOTOK TT.
Bekropnas guarpamma TT. [IprunHbl U BUABI
niorpeitHocTeit TT. [TapameTpsl, BAUstOLIMEe Ha
yMeHbI1ieHue rorperrHoctedt TT. TpeboBanus k TT
JUTSI peJieiHOM 3aIUThI U A1 u3MepeHuit. Beidop TT
JUTs penieiiHoM 3aumTthbl. OcobeHHoCTH paboTtel TT B
pexxume 1y1y60Koro HachieHusi. CxeMbl COeMHeHUsT
obmortok TpaHchopmaTopoB Toka (TT). Harpy3ka TT
U eé pacyér.

N3mepuTesbHbIe
TpaHc(hOopMaTOpbI
HaTpsDKeHUsT

Ha3HaueHue v IPUHLIUI JeHCTBUSI TpaHCHOPMaTOPOB
HaripsbkeHust (TH). OcHoBHble rapameTpbl TH.
MapkupoBka BeiBo/1oB 00MoTOK TH. BekTopHast
JlyarpaMmma, MpUYMHBI U BU/IbI TIorpeliHocTeld TH.
Cxembl coeuHeHrst 00MoTOK TH. EMKOCTHBIE
Jle/TUTeN HalpsDKeHUsL.

PUIbTPBI
CUMMeTPUYHBIX
COCTaBJIAIOLUX TOKA U
HanpsKeHUst

OUIBLTPbl CUMMETPUYHBIX COCTABJISIOIINX:
oripejiesieHue, Kiaccudukaus. PUnbTphbl TOKa U
HaTPsKeHHs1 HyJIeBOM MOC/ie/0BaTe/IbHOCTHU.
OWILTPHI TOKA U HATIPSDKEHUST TIPSIMOI M 00paTHOM
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nocjien0oBaTe/IbHOCTH.

Pene

KOHCTpYKLYS ¥ TIPUHLIUTT J1eHCTBUS
3JIEKTPOMAarHUTHBIX pejie. [IpUUnHbI TOSIB/IEHUST
BUOpALIUY SIKOPS U CITOCOOBI €€ yCTpaHeHUs.
KOHCTPYKIIMS ¥ IPUHLIUT 1eHACTBUS UHAYKIMOHHBIX
pene. Knaccudukariys pesie 1o Ha3HaueHHUIO.
O6o3HayeHusi pejie ¥ UX 37IEMEHTOB Ha CXeMax.

VM cTouHuku
OMnepaTUBHOIO TOKA

[TocTosIHHBIN OrlepaTUBHBIN TOK. VICTOUHUK U
TIPUHLIUIIHAIbHAs CXeMa OTepPaTUBHOTO TOKa.
YCTpoCTBO KOHTPOJISI U30JISLIUH LieTeit
orepaTUBHOIO TOKa. [JOCTOMHCTBA U HeJJOCTAaTKU
cxeMbl. Pa3HOBUHOCTA MUCTOYHHUKOB TIepEMEHHOTO
orepaTUBHOTO TOKa. CXeMbl OTepaTUBHOIO TOKa C
peJie TIPSIMOTO JIeHCTBYS, C [IeIIyHTUPOBaHHUEM
3JIEKTPOMarH1Ta OTK/TFOUEHHs], C 6/I0KaMU TTUTaHUS U
C Tpe/IBapUTe/TbHO 3apsDKeHHBIMU KOH/IeHCAaTOPaMH.
[10CTOMHCTBA U HEZIOCTAaTKU CXEM.

MakcuManbHas TOKOBas
3aluTa

MakcumanbHasi TokoBasi 3aiura (MT3).
OnpezieneHye, MPUHLIUIILI AEWCTBUS U 00ecTieueHHst
cesieKTUBHOCTU. CXeMbl Liereld TepeMeHHOr0 TOKa U
OMepaTUBHOIO TOKA 3alUThl. THUIIbI BbIIepXKeK
Bpemenu MT3. Beibop Toka cpabateiBanust MT3.
[TpoBepka uyBcTtBUTENnEHOCTH MT3. [1oBesenne MT3
TIPU JBOMHBIX 3aMbIKaHUSIX Ha 3€MJII0 B CETH C
M30/TMPOBaHHOM HeuTpanbto. CornacoBaHve
BbiZlep>keK BpeMenu MT3. OcobeHHOCTH
COT/JIaCOBaHUS 3allUT C 3aBUCUMBIMU
xapakrepuctukamu. MT3 ¢ rmyckoMm oT pese
HarnpsbkeHusi. Ha3HaueHue, PUHLUI [€MCTBUS,
CXeMBbI Liefel TlepeMeHHOT0 TOKAa 1 OrepaTUBHOIO
TOKA 3allIUThI.

ToxkoBasg oTceuka

ToxkoBas orceuka. OnpezesneHye, IPUHLUIIL
JieicTBYs U obecrieueHust ce/leKTUBHOCTU. CXeMbl
Ljerier repeMeHHOr0 TOKa U OIlepaTUBHOIO TOKa
3aIuThl. BoIOOp yCcTaBOK TOKOBOM OoTCeuku 6e3
BbI/IEP)KKY BPeMeHHU. 30Ha [1eHCTBUSI MTHOBEHHOU
TOKOBOM OTCeUKH. HecesleKTHBHbIE TOKOBbIE OTCEUKH.
HenanpaByieHHbIe TOKOBbIE OTCEUYKH Ha JIMHUSX C
JIByXCTOPOHHUM TUTaHHeM. Bbibop ycTaBOK TOKOBO#
OTCEeYKU C BBbIJIeP)KKON BPeMeHHU. 30Ha J1eHCTBUS
TOKOBOM OTCEUKH C BbIJ|€P’KKOM BPEMEHHU.

10

HanpasneHHble TOKOBbIE
3alL{UAThI

O6ocHOBaHWe HEOOXOIMMOCTH HaIlpaB/IeHHBIX
TOKOBBIX 3aIUT. [IpUHLIUT [1eICTBUS HarpaB/IeHHBIX
3amuT. Pesie HampaB/IeHNsI MOIITHOCTH: Ha3HaueHue,
KOHCTDYKIIUSI, BEKTOpHast irarpamMma. OCHOBHBbIe
XapaKTePUCTHUKH pesie HarpaB/IeHHs] MOI{HOCTH.
CxeMbl BK/TFOUEHHSI peJie HarlpaB/IeHUsT MOIIHOCTH.
CxeMbl 1jerei TlepeMeHHOT0 TOKa W OMIePaTHBHOTO
TOKa HaIlpaB/IeHHOH 3alUThl. BEIOOp yCTaBOK
cpabaTbIBaHMS HAaINlPaBIeHHBIX TOKOBBIX 3all[HT.
MEépTBasi 30Ha HarNpaB/IeHHOM 3alIUThIL.
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11

3aIuThl OT 3aMbIKaHUH
Ha 3eMJI0

3aluThl OT 3aMbIKaHKM Ha 3eMJII0 B CETH C
T/IyX03a3eM/IEHHON HeHWTpasblo. 3alUThl OT
3aMbIKaHHI Ha 3eMJII0 B CeTH C U30JIMPOBAaHHOU
HeWTpasblo.

12

IuddepentiranbHas
3aIuTa

[MpuHLMIT AecTBUS MPOA0/IbHOM AuddepeHIanbHON

TOKOBO# 3aiuthl. TOK HebanmaHca U criocoObl ero
yMeHblI1leHusi. PaboTa 3ayThl Py HAJTMUKMN
arlepuoJMuecKol COCTaB/IsIIOLLel B IEPBUYHOM TOKe.
BricTpoHackIiarommecs
TpaHcopmartopsl.[IprMeHeHre KOPOTKO3aMKHYThIX
06MOTOK B guddepeHIMAILHBIX pesie. TopMoXkeHe B
muddepeHianbHOM 3aiuTe. PacuéT ycraBok
3aiuThl. OcobeHHOCTH AuddepeHIHanbHBIX 3alUT
TpaHC(hOpMaTOpPOB U aBTOTPaHC(HOPMATOPOB.
CriocobbI BbIpaBHHUBaHUS TOKOB B TIjIledax 3alllUThl 110
BesinurHe U (ase. Toku HebanaHca B
nvddepeHLanbHOM 3aldTe TpaHChoOpMarTopa.
Bpocku Toka HamarunumBanus (BTH) npu
BK/TIOUeHUH TpaHchopMaTopoB. CriocoObl OTCTPONKH
ot bTH.

13

PenetiHas 3amura
s1emMeHTOoB COC

OcCHOBHBIE U pe3epBHbIe 3alUThI TPAHC(HOPMATOPOB.
Peneiinas 3awura JIDI1. PeneiiHad 3amura muH.
PeseliHas 3a1iuTa 3/1eKTpo/iIBUraTeie.

14

PesepBupoBanue B
pesieliHOM 3alluTe

Crioco0Obl pe3epBUPOBAHUS B PeJIeHOM 3aluTe.
Y CTpOICTBO pe3epBUPOBaHMS TIPY OTKa3e
BBIK/TIOUATeJIsl.

15

ABTOMAaTHKa 3/1eMEHTOB
CoC

ABTOMaTHuUeckoe TTOBTOPHOe BK/toueHue (AIIB).
Knaccudukauums ycrpoiicts AIIB. YckopeHue 3aiur
rocsie AIIB v onepaTvBHOe yCKOpeHUe.
ABTOMaTHUeCKUI BBOJ, pe3epBa. ABTOMaTUyecKas
YyaCTOTHas pa3rpy3ka. YacTOTHOe aBTOMaTHU4YeCcKoe
TIOBTOPHOE BKJ/IFOUEHHe.

4.3 IlepeueHb /1abO0pPaTOPHBIX padoT

Cemectp Ne 8

. Ko/1-Bo akajjeMu4ecKrx
Ne HaumeHoBaHue 1a00paTOpHOI PadoThI
4acoB

1 WcneiTaHue 371eKTpOMarHiTHbIX pesie Toka PT-40 u 2
pene Hanipsbkenuss PH-54

7 VcnibiTanye mpoMesKyTOUHBIX perie U pesie BpeMeH! 9
Ha MOCTOSIHHOM M T1epeMeHHOM OIepaTUBHOM TOKe

3 WcneiTanue MHAYKIIMOHHOTO pese Toka PT-80 2
VcnibiTaHve MHAYKLMOHHOIO peJie HarpaB/ieHUs!

4 4
MoiHocTy Thna PBM 170

5 VcrnibiTaHre U3MepUTesIbHOr0 TpaHCc(opMaTopa 3
TOKA

6 Ucnbitanue pene PI1-341, PBM-13 u c6opka 4
CXeMbl TOKOBOM 3all[UThI C JeIITYHTUPOBaHUEM
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3/1eKTPOMAarHuTa OTK/IFOUeHUSs

7 CrynenyaTasi TOKoBasi 3awmTa JIOI 5
8 3aruThl TpaHchopMaropa 6
9 ToKOBBI€e 3allIUThl HA MUKPOIIPOLIECCOpax 5

4.4 IlepeyeHb NPAaKTHUECKHX 3aHATUHN
[TpakTHUeCcKUX 3aHATHI He MPeyCMOTPEHO
4.5 CamocTosTe/1bHasA padora

Cemectp Ne 8

Ne Bup CPC Ko/i-Bo akajeMuueckux
4acosB
1 Harnmcanue KypcoBoro npoekTa (paboTsi) 16
2 IToAroToBKa K c/laye M 3all[UTe OTYETOB 18
3 ITpopaboTKa pa3zie/ioB TeOpPeTHYeCKOr0 MaTepuasia 8

B xoze npoBesieHNst 3aHATHH 110 AVCLIUI/IMHE UCTIONMb3YIOTCS C/leIyOlie MHTePaKTHBHbIE
MeTo/[bl 00yUeHusi: TpobieMHOe 0OyueHre, MOVMCKOBBIM MEeTO/], MO/|e/TMPOBAHME
npodecCroHaIbHOM [1eTe/IbHOCTH, UMUTALIMOHHBIA MeTO/, MpuMeHeHre UH(OPMalJMOHHbIX
TeXHOJIOTU, TPOEKTHBIN METO.

5 IlepeueHb yueOHO-METOJUUECKOT0 00ecieyeHUsl JUCLUTLTHHBI
5.1 MeToanuecKue yKa3aHUsA /1A 00yYarOI[UXCSA 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 IPaMKOM MTPOEKTUPOBAHUS, MPe/ICTAaB/IeHHBIM B BbIZJAHHOM
B

Hauajie cemMecTpa 3a/laHuH.

OdopmenHast coryiacHO TpeOOBaHHSIM HOPMATHUBHBIX JOKYMEHTOB MOSICHUTE/IbHAsT 3aITUCKa
TIPe/ICTaB/ISIETCS PYKOBO/UTE/TIO He TI03/[Hee BYX HE/e/b 10 OKOHUAHHS TeOPETUUECKOTO
o0yuenust. [Tocie IpOBepKU TIOSICHUTETBHOM 3aTIMCKU PYKOBOJUTETh [IOMyCKaeT 00yuaroIierocs
K 3all[Te W Ha3HavaeT JIaTy 3allluThl KyPCOBOIrO MPOEKTA MO0 BO3BpAIaeT MOSICHUTE/TbHYIO
3aITUCKY 7151 OPabOTKY U yCTPaHEeHHs 3aMeuaHuid.

3arura KypCcoBOro nMpoeKTa MpOMCXOAUT B hopMe [JOK/Iazia, B KOTOPOM JIO/DKHBI OBITh
TI0C/IeI0BaTe/IbHO OTPa)KeHbI OCHOBHbIE 3TAllbl TPOEKTHPOBAHMUS PEIeHHOM 3aIlUThI U
TEXHUUECKHE PeIlIeHus], TPUHAThIE B KyPCOBOM IpoekTe. [1pojo/DKUTeIbHOCTD I0K/Ia/ia He
bostee

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

JUIs1 OTIpe/ie/IeHrs1 YPOBHSI 3HaHHWM obyuarortierocsi. 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.

OlieHKa 3a KypCOBOM TIPOEKT OTpeZesieTCsl CAeAYIOIUMU (aKTOPaMU: - 3HAHUSIMUA ¥ YMEHUSIMA

00yuaroLerocsi, MPOsiB/IeHHBIMU TIPY BBITIOJIHEHUH KYPCOBOTO TIPOEKTA,

CIMOCOOHOCTBIO MPO/IEMOHCTPUPOBATh 3HAHMUS TIPH 3aLIUTE MPOEKTa; - CAMOCTOSITTbHOCTBIO TIPH
7



BbIOOpe 1 000CHOBAHUY TEXHUUECKUX PeIlleHUi TIPOeKTa, T/TyOrMHOM

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

PYKOBOZUTEJTIO B TEUEHHE CEMECTPA; - KaueCTBOM 0()OpM/IEHUS MOSICHUTEIBHOM 3aTTUCKH.
Kpurepuy, nprMeHsieMsble IPU BbICTAB/IEHUH OLIEHOK 3@ KypCOBOU IIPOEKT, NPe/CTaB/IeHb! B I1.
6.2

JAHHOW paboueil MporpaMmel.

MeToanueckue yKa3aHUs 110 BBIITOJIHEHUIO KYPCOBOI'O IPOeKTa COZleprKaTcsl B iuTeparype: -
BucsieB A. H. Peneiinas 3amyra 1 aBToMaTka: KypcoBoe npoekTrpoBaHue : yued. mocobue
JI/IS1 BY30B T10 HaripaBJ/IeHUIO MOAr0T. JUTVIOMUP. CIIeliuaaucToB "OiekTposHepretuka' / A. H.
Bucsies, A. M. Tpumeukus, I'. C. bepkun, 2001. - 228 c.

5.1.2 MeToauuecKue yKa3aHusl /ISl 00y4aromuXcs 1Mo JIabopaTopHbIM padoTam:

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

[Tepen Kypcom 1abopaTopHbIX paboT B Havasie KaXXJ0ro ceMecTpa 00ydJarommyecst poXoAsT
WHCTPYKTaX I10 TeXHHUKe 0e30MacHOCTH B Tab0OpaTOpyU M PACIIMChIBAIOTCS B )KypHasie 00
YCBOEHMU UHCTPYKTaxa. Ilepes Kaxkoi paboToii 00yuaroliecst 3HaKOMSTCS C TEOPETHUECKUMHU

CBeJIeHUsIMH T10 TabopaTOpHO paboTe, KOTOPbIE COJIEP>KAaTCsI B METOJUUECKHUX YKa3aHUSX,
KOHCITeKTax JIeKIW WM pPa3/jaTOYHbIX MaTepraiaxX. B Hauase KaXkjoi paboThI TIPOBOJUTCS
YCTHBIN OMPOC 00YYArOL[UXCs, BBIZAIOTCS TIPUOOPBI M MHCTPYMEHTHI /151 IPOBe/IeHUsT PabOThI,
TIPOBO/TUTCSI 1[€/IEBOM MHCTPYKTaX.

JlaboparopHble pabOThI BLIMO/HSIOTCS B Opyraziax BHyTpU NMOATpyMIibl. [lepes HauamoMm paboThl
oOyuaroryecs MoKa3bIBalOT TIPero/jaBaTest0 COOpPaHHYI0 CXeMYy il UCTIBITAHUH U TT0CIe
TIPOBEPKH CXeMbI TIperio/iaBaTesieM TO/Ial0T HalpsDKeHWe Ha CTeHbI U YCTaHOBKH. 1o
3aBepileHUH paboThl 0OyuaroIecs pa3dbuparT CXeMy UCTTBITAHUH.

Mo kaxx0i1 1abopaTopHoit paboTe obyuaroiijecsi TOTOBIT UHAUBUAYATbHbBIN OTUET B
MMMCbMEHHOM WM TleyaTHOM BHle. OOyuaroiyecss UHAVBU/YabHO 3alUIIAI0T KaXK/AbIH OTUET
TIperiofiaBaTesTto Ha cobece[0BaHUM, OTBeuasi Ha KOHTPOJIbHBIE BOMPOCKI /WA JEMOHCTPUPYSI
BBITTO/THEHUE WHAUBU/YaTbHbIX 3aIaHUH.

MeTouueckrie yKa3aHusl 10 BLITIOJTHEHHUIO 1a00paTOPHBIX paboT Cofiep)KaTcs B IUTEpAType: -
PernetiHas 3a1jiTa ¥ aBTOMATHKA : METO/. YKa3aHus K j1a0. paboTam /i/1st CrieljiajibHOCTH
10.01.04 / UpkyT. roc. TexH. yu-T, 2001. - 72 c.

5.1.3 MeToauuecKne yKa3aHus //isl 00y4arIuxcs 0 CaMOCTOSATe/IbHOM pabore:

V3yueHre JUCLIMTUTUHBI CIeAyeT HauMHATh C IPOPabOTKYU JaHHOU paboueii MporpaMmel, 0coboe
BHUMaHUe y/IeJisisl 1eJIIM | 3a/jauaM, CTPYKTYPe U CO/IePKAHUIO JUCIIUTUIVHBL.

ITo Kaxk0¥ JTabopaTopHoit paboTte obyuarolijiecsi TOTOBIT UHAWUBHAYATbHbIE OTUETHI B
MTUCHbMEHHOM WJIM TIeUaTHOM BH/IE M TOTOBSITCS K UX 3amiuTe. KOHTPO/IbHBIE BOTIPOCHI K KaXK/I0U
paboTe cofiep>KaTCs B METOAMUECKUX YKa3aHUsX. 3aluTa

TIPOXOJWT UHAWBUAYAILHO B (hopMmate cobecesjoBaHus, Te 00yJaroipiecs: OTBeYarT Ha
BOTIPOCHI

TIpero/iaBaTesisl U/W/IH 3all[UIIA0T BhIOJTHEHHbIE MHAUBUYA/IbHbIE 3a/JaHMS.

[TpopaboTKa TeOpeTUYECKUX Pa3/ie/ioB Kypca BBIMOTHSETCS 10 KOHCIIEKTaM JIEKIUH 1
PEKOMEH/IyeMOM JTMTepaType B COOTBETCTBHUHU C TIEPEUHEM OI[eHOUHBIX CPE/ICTB U KOHTPOJIbHBIX
BOIIPOCOB.

6 ®DoHj OLEHOYHBIX CPeACTB AJA KOHTPOJA TeKylleill ycleBaeMOCTH M TpOBejeHHUs
NMPOMEe)XYTOYHON aTTeCTaluy Mo JUCHHUIIUHe



6.1 OneHouyHble cpeACTBa /I IPOBEJAeHUA TeKyIlero KOHTPOJIs
6.1.1 cemectp 8 | Y cTHBII1 onpoc
Omnucanue npoueaypsl.

Y CHBII orpoc 00yyaroIMXCsl Ha MepBbIX ABYX JIEKLUSIX U

naboparopHbIX paboTax Mo BOMPOCaM, MPOH/IeHHBIM TIPH U3yUeHUH TIpe/[IIeCTBYOIINX
JVCLIATIIVH.

[Ipumep: BOIPOCH! M0 C/IeAYIOLIUM TeMaM:

1. BekTopHbIe JuarpaMMbl TOKOB U HalpsbKeHWH (Ha3HaueHve, MpaBr/ia MOCTPOEeHUS])

2. PexxuiMbl paboThl HeliTpanu meKkTpoyctaHoBok 1o 1000 B u Beiie 1000 B (Ha3HaueHue u
OT/IMYMSI Pa3/IMYHbIX Pe)KUMOB PabOThI HEMTpasiv: U30JMPOBaHHAs, pe30HaHCHO-3a3eMJ/IEHHas,
KOMIIeHCUPOBaHHasi, pe3UCTHBHO-3a3eM/IEHHas, T/TyX03a3eM/iéHHasi, 3PeKTUBHO 3a3eMIEHHas)
3. MeToj, CMMMeTpPUUYHBIX COCTaBJISIOLMX (Ha3HauUeHWe MeTo/a, BUIbl CAMMETPUYHBIX
COCTaBJISIFOLIMX TOKA U HarnpsbkeHus rpu K3)

4. KopoTkue 3aMbIKaHHs1 B 3/1eKTpoycTaHoBKax (BUApl K3, MeTozbl pacuéra TokoB K3,
cBOOO/IHAsI ¥ BBIHY>KZIEHHas1 COCTaBJisitoive Toka K3)

5. ameputesnbHble TpaHchopMaTopsl (HasHaueHue TT u TH, npuHiun paboTbl, HOMHUHa/IbHbIE
rapaMmeTpbl, CXeMbl COeIMHEHNS)

Kputepuu oneHUBaHMA.

CUMTAETCS MPOMIEHHBIM, eC/T 00yJaroIIuics BepHO

oTBeuaeT Ha 3 U3 5 TNpe/|/I0XKeHHbIX BOMIPOCOB MO JAaHHbIM TeMaM, JeMOHCTPUPYS 3HaHUe U
TIOHUMaHUe TIPe/IIIIeCTBYIOL[UX KYPCOB, HEOOXOJUMBIX /11 OCBOEHUS AUCLIUIIIMHBI. B
MPOTUBHOM

cilydae obyyarolemMycsi BbIZIaéTCs CITMCOK peKOMeH/I0BaHHOM JINTepaTyphl /7Sl OCBOEHUS
BOTPOCOB BXO/IHOTO KOHTPOJISI M HA3HAUAeTCs JjaTa Tiepec/iaud B TeueHue OKalImIX IByX
HeJleslb.

6.1.2 cemectp 8 | OTUeET
OnucaHue npoueaypsbl.

3aluTa 0T4éTa 1o jlabopaTtopHoi paboTe B (hopMe MHIUBHIYaATEHOTO
cobecej0BaHUS TOC/IE BBITTOJTHEHUSI COOTBETCTBYHOIEH pabOThl ¥ U3yUeHHUs] TEOPETHUECKOTO
MaTepuara. [IperosaBatesib 3a7aéT 00yUaroLeMyCsi BBIDOPOYHO 3-5 BOMPOCOB I10 TeMe paboThl.

Kpurepumu oneHuBanus.

00yuaroIUIACS 3alUTUI OTYET 110 JJabopaTOpHOH paboTe, eC/ii OTBETHT

Ha BCe 3a/laHHbIe BOMPOCHI, TIPOIEMOHCTPUPOBAB 3HAHKE U Y/O0BJIETBOPUTE/ILHOE [TOHUMAaHK1e
TeMbl paboThI. [IonyCcKaeTcs 3aTpyAHeHKe TIPU OTBeTe Ha OJIMH M3 3a/laHHBIX BOITPOCOB, MPU
3TOM TIperio/iaBaTesib BIIpaBe 3a/aTh 1-2 [OIMOMHUTEIbHBIX BOMPOCA, Ha KOTOPbIe
00yyaroIUiCs 0/DKEeH aTh MOJHbIM OTBET. B MPOTUBHOM C/lyyae OTUET 10 JlabopaTopHO#
paboTe 3aIIUIIAeTCs TOBTOPHO Ha C/IeJYIOI[EM OTBEEHHOM /ISl STOTO 3aHSATHH.

6.2 OueHouHbIe Cpe/iCTBA /i/IfAA IPOBe/|eHHs TPOMEe)XyTOUHOM aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTHIKEHUS
KOMIIeTeHI[UM B PaMKaX MPOMeXyTOYHOM aTTeCcTal[uu

NHaukaTop AOCTKeHUs CpeactBa
Kpurtepuu oneHMBaHHA
KOMIIeTeHI{ MU (MeToapBI)
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OLleHMBaHMS
MPOMEeXYTOYHOM
aTTecTauyu
ITKP-3.3 DK3aMeH, YcTHBIN or1poc,
KypcoBoii npoekT Ortuer
ITKC-3.3 DK3aMeH, YcTHBIN ompoc,
KypcoBoi1 mpoekT Otuer

6.2.2 TunoBble O1|eHOUHbIE CPeACTBA NPOME)XXYTOYHOMN aTTecTaniu

6.2.2.1 Cemectp 8, TunoBbie oLjeHOYHbIE CPeACTBA //isi NPOBeJeHUs K3aMeHa 1o
JUCIUTIMHE

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

IIpumMep 3agaHud:

Bunetsl 3a cemecTp 8 cozepskar /ir00ble 2 TeOpeTHUeCKHX BOMPOCa U3 CIeAYIOIIero CIHCKa:
1. Ha3HaueHue peneliHol 3amuThl. MicTopusi peneiiHoi 3aiUThl. JeMeHTHast 6a3a yCTpOWCTB
peJIeliHOM 3alljyThI.

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

3. CTpyKTypHasi cxeMa peneliHou 3amutel. Knaccudukaius 3aiur.

4. Buzipl NOBpeXX/jeH!I U HeHOPMa/bHbIX PEXXUMOB B SHeprocrucreMax. COOTHOIIEHUsI MeXAY
3/IeKTPUYECKUMHU BeTMYMHaMU U BEeKTOPHBIe iarpaMMbl [IpY Harpy3Ke U TpEéx-(a3HbIX
KODOTKHX 3aMbIKaHUSIX.

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

6. OcobeHHOCTH pacuéTa TOKOB KOPOTKOTO 3aMbIKaHUS /ISl peflelHo 3amuThl. OcO6eHHOCTH
COCTaBJIEHUS CXeM 3aMellleHus /I/Is1 TOKOB 00paTHOM 1 HYJIeBOH MMOC/IeI0BaTe/TbHOCTEH.

7. HazHaueHue ¥ pyuHLMI AelicTBUs TpaHC(opmaTopos Toka (TT). MapkupoBKa BbIBOZIOB
oomoTtok TT. Bekropnasi suarpamma TT. IIprunnsl 1 Bus! norperHocteit TT.

8. [lapameTpel, BIUSIOIIME HA YMeHbLIEeHHUe MorpelHocTel TpaHcgopmaTopos Toka (TT).
TpeboBanusi kK TT zasist pesieiiHOM 3aIUTHI U /171 ©3MepPeHUH.

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

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

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

13. ®uUnbTpEl CUMMETPUYHBIX COCTAB/ISIOLUX: ONpeiesieHre, Knaccudukauys. GUnbTpbl TOKa 1
HaTpsPKeHHs1 HyJIeBOM M0C/Ie/J0BaTe/IbHOCTH.

14. ®unbTpBI TOKA U HATIPSUKEHKS TIPSIMOM ¥ 00paTHOM TI0C/Ie/10BaTeIEHOCTH.

15. KoHCTpyKLMS ¥ IPUHLUI 1elCTBUS 37IeKTPOMAarHUTHBIX pesie. [IpuurHbI NosiBeHust
BUOpALIMH SKOPS U CTIOCOOBI €€ yCTpaHeHMsI.

16. KoHCTpyKLMs ¥ IPUHLMI 1elCTBUSL MHAYKLMOHHBIX pese. Knaccudukanys pene no
Ha3HaueHuto. OO603HaUeHNs pesie ¥ UX 37IeMeHTOB Ha CXeMax.

17. TloCcTOsIHHBIN OnepaTUBHBIN TOK. VICTOYHMK U NPUHLMINMAIbHAS CXeMa OlepaTUBHOIO TOKa.
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Y CTpOUCTBO KOHTPOJISA M30JISLMH 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/ItoueHust. JlocTorHCTBa
Y HeJIOCTaTKU CXeM.

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

20. MakcumanbHas TokoBas 3auuta (MT3). Onpenenenve, NpUHLUIBI JeHCTBUS U
obecrieueHus cesieKTUBHOCTH. CXeMbl 1iereli repeMeHHOr0 TOKa M OTepaTUBHOIO TOKA 3alliU-Thl.
Turne! Beiep>kek BpeMeHnu MT3.

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

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

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

24. TokoBasi otceuka. OnpesiesieHye, IPUHLIUTIBI AeHCTBUS U 00ecTieueHNst CeIeKTUBHOCTH.
CxeMmpl 1jeT1eil TepeMeHHOr0 TOKa U ONepaTUBHOrO TOKA 3all{UThl.

25. BrIOOp yCTaBOK TOKOBO# OTCeUKH 0e3 BbIZIep>KKW BpeMeHH. 30Ha ZieiCTBHUSI MTHOBEHHOM
TOKOBOW OTCEUKHU.

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

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

28. O6ocHOBaHWe HeOOXOAMMOCTH HarpaB/I€HHBIX TOKOBBIX 3allUT. [[pUHIINTT AeHCTBUS
HarpaBJ/IeHHBIX 3all|UT.

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

30. CxeMbl BK/IFOUEHUS peJie HallpaB/ieHusl MOLHOCTH. CxeMbl 1jeriel epeMeHHOr 0 TOKa U
OI1epaTUBHOIO TOKA HarpaB/eHHOMW 3all[UThlI.

31. Beibop ycTaBok cpabaThiBaHMsI HalTPaBJIeHHBIX TOKOBBIX 3aIMT. MépTBasi 30Ha
HarpaB/IeHHOM 3allIMThI.

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

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

34. TIpuHLUT [eHCTBUS TIPOIO/IbHOU A depeHIaTbHON TOKOBOH 3amuThl. TOK HebaaHca 1
croco0bl ero ymeHblileHUs1. PaboTa 3alUThl TP Ha/IMUWK arlepuoANueckoi COCTaBJISIFOLIeN B
NepBUYHOM TOKe. BricTpoHackIatoyecs: TpaHcopMaTopsl.

35. [IprMeHeHNe KOPOTKO3aMKHYThIX 00MOTOK B uddepeHIMaIbHbIX pesie. TopMoxkeHre B
IddepeHManbHOM 3amuTe. PacuéT yCTaBOK 3allUTHI.

36. OcobenHocTH AudQepeHLIMaTbHbIX 3allUT TPaHC(HOPMATOPOB U aBTOTPaHCPOPMATOPOB.
Crioco6bl BeIpaBHUBAHUS TOKOB B I7IeYax 3allUThI TI0 BeJIMUMHE U (ase.

37. Toku HebanaHca B fuddepeHanbpHOM 3ammuTe TpaHchopmaTopa. Bpocku Toka
HamaranuvBanust (BTH) npu Bkmtouenun tpancdopmatopos. Crioco6s oTcTpoiiku ot BTH.
38. OCHOBHBbI€ 3alMThl TPAHCPOPMATOPOB U aBTOTPaHC(HOPMAaTOPOB.

39. Pe3epBHble 3a1{UThl TPaHC(POPMATOPOB M aBTOTPaHC(POPMAaTOPOB.

40. PeneliHasi 3a1juTa IMHUM 3/1€KTpOIiepejaui.

41. PeneliHas 3a1yra LIVH.

42. PeneliHasi 3aluTa 3/1€KTPOJBUraTesnei.

43. Crioco0pI pe3epBUPOBaHKS B peJielHOM 3aluTe. Y CTPOKCTBO pe3epBHUPOBAHUS TP OTKa3e
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BBIK/IFOUATeJId.

44. ABTomatrueckoe roBTopHOe BKtoueHre (AIIB). Knaccugukanus ycrpoiicts ATIB.

Yckopenue 3auT nocsie AIIB u orepaTvBHOe yCKOpeHUe.
45. ABTOMaTHUeCcKui BBOJ, pe3epBa. ABTOMaTUuUecKas YaCTOTHas pa3rpy3ka. YactoTHoe

dBTOMdTHUYECKOe MOBTOPHOE BK/IFOUEHHE._

6.2.2.1.2 Kpurepuu ornjeHUBaHUs

BBITIO/THATh
TPOBEPKY U
9KCTUTyaTal|io
TIPOCTHIX pejie U
peielHbIX 3allUT
TIpU TTOMOLIH
HCTIbITaTeTbHbBIX
YCTaHOBOK.

TUTIOBBIX pellleHuH,
BBINOJIHATh
TIPOBEPKY U

9KCITyaTaluo
TIPOCTHIX pejie U
peJIelHbIX 3alUT
TIpY TIOMOLIA
WCMbITaTeTbHbIX

TIOrPEIIHOCTH B
OTBeTe Ha 3K3aMeHe U
TIPY BBITTOJIHEHUH
9K3aMeHalMOHHBIX
3a/laHKMH, HO obj1azaeT
Heo0X0IMMBbIMU
3HAHUSIMHU [IJ1s1 UX

Y poBneTrBopuTeIbH
OT1/1MuHO Xopoio R HeypoBieTBopuTe/1bHO
OObyuarormuiics OO6yuaroruiics OO0yuarormiics OOyuarormiics
00OHapy>KvBaeT 00OHapy>XvBaeT oOHapy>kuBaeT oOHapy>krBaeT TpoOeIb
BCECTOPOHHee, TI0JTHOE 3HaHUe 3HaHWe OCHOBHOTO B 3HAHUSIX OCHOBHOT'O
CHCTeMaTHueckoe 1 yuebHO- yuebHO- yueOHO-TIPOrpaMMHOTO
ryiybokoe 3HaHUe MIPOrPaMMHOTO TIPOTPaMMHOTO MaTepHara, IorycKaeT
yuebHO- MaTepuasa, a Marepuasna B 00beme, NIPUHLUIAA/IbHbIE
TIPOrPaMMHOTO HMMEHHO: HEoOX0IUMOM 1151 OLIMOKHY B BBITIOJTHEHUN
MaTepuasa 1o TIPHUHLUIIOB JanpHel1Iel yueOnl 1 MpelyCMOTPEeHHbIX
JUCITUTIIMHE, a JIeNCTBUS U TporpaMMoii 3afjaHui
VMMEHHO: Ha3HaueHust nipeficTositeli paboTel | (He 3HaeT PUHLIUTIBI
TIPUHLUIIOB H3MepUTeTbHBIX 1o ripodeccuu JIeNCTBYS M Ha3HaueHue
JIeUCTBUS U TpaHcopmMaTopoB | (TIPUHLIUIIBLI 1eHCTBUS HU3MepHUTeJIbHbIX
Ha3HaueHUst TOKa U Y Ha3HaueHue TpaHC(hOpPMaTOPOB TOKa
M3MepUTe/IbHbIX HaTIpsSKeHUs, M3MepUTe/IbHbIX Y HampsDKeHUs, MPOCThIX
TpaHChOpMaTOpOB MIPOCTBIX TpaHChOpMaTOpOB aHaJIOrOBLIX peJie, He
TOKa U aHaJIOrOBbIX U TOKAa Y HalpsDKeHus, 3HAKOM C
HarpsDKeHusl, LU(POBBIX peJsie, | TPOCTBIX aHAJIOTOBBIX | OOBIIMHCTBOM THIIOB
MIPOCTBIX BCeX TUIIOB pere, OONMBIIMHCTBO | pesieiHbIX 3aumTt CIC).
aHaJIOrOBBIX U peJsielHbIX 3aluT TUTIOB PeJIeHbIX OOyuarormuiics He
U pOBLIX pejie, CoC. 3awur C3C). MOJKeT PO OJIKUTh
BCEX THUIIOB OOyuaroruiics OO0yuarormiics obyueHue Wu
peJielHbIX 3allUT YCIIeIHO CTIPaBUJICS C TIPUCTYTIUTH K
COC. BBITIOJTHUJT BBITIO/THEHUEM ripogeccoHa/IbLHOM
OOyuaronuicst rpejyCMOTpPEeHHbIe 3a/laHUN, JleATeJIbHOCTH T10
yMeeT CBOOOJHO B TIpOrpaMMme TIpelyCMOTPEHHBIX OKOHUYaHUH BYy3a, He
BBITIOJTHSITh 3a/laHusl, CIIOCOOeH | MpOrpaMMo, 3HaKOM criocobeH
TIPOEKTHUPOBaHUE U BBITOJTHSATh C OCHOBHOM MIPOEKTHUPOBATh U
pacCUYUTHIBAThH NPOEeKTUPOBaHKE U JIUTepaTypoHu, pacCuMThIBaTh YCTaBKU
yCTaBKU MMPOCTOU pacCUMThIBATh peKOMeH/J0BaHHOM pesieliHOM 3alllUThI, He
pesielHOM 3allUThI YCTaBKU MPOCTOU MPOrpamMMOH. MO>KeT BbITIOJIHUTh
Ha OCHOBaHUM pesielHOM 3allUThl OOyuarormiics TIPOBEPKY MPOCTHIX pesie
TUTIOBBIX pellleHr Ha OCHOBaHUU JIOTyCTHI Y pesieliHbIX 3all{UT

yCTPaHeHUst MoJ
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OO6yuatonuiicst
YCBOW/T OCHOBHYO
oOpa3oBaresibHYI0

MpOrpaMmy
JMUCLIATUTAHBI U
3HAKOM C
JIOTIONTHUTE/TbHOU
JIUTepaTypOu.
OOyuatomuiics
YCBOWIT
B3aUMOCBSI3b
OCHOBHBIX TIOHSATUH
JUCLIATITUHBI B UX
3HAUEHWH JIJIs]
nipruoOpeTaemMoit
ripodeccum,
TIPOSIBUJT
TBOPUECKHE
CIIOCOOHOCTH B
TIOHUMaHWH,
W3/I0)KEeHUH U

WCIT0J/Tb30BaHUM

yueOHO-

TIPOrPaMMHOTO

Marepuaa

YCTaHOBOK.
OO6yuarormuiics
YCBOWJT OCHOBHYO
JUTeparypy,
PEKOMEH/IOBaHHYIO
B TIpOTpPaMMe.
OO6yuaromumics
rokKasa’i
CUCTeMaTHUYeCKUU
XapakTep 3HaHUM
0 IVCLIUTUTAHE U
CMOCOOHOCTH K UX
CaMOCTOSITe/TLHOMY
TIOTIOJTHEHUIO U
00OHOB/IEHUIO B
Xo/ie fanbHelIen
yueOHOM paboThI U
ripoecCMOHa/IbLHOM
JIesITe/TbHOCTH

PYKOBO/ICTBOM
Tperno/iaBaresis

6.2.2.2 Cemectp 8, TunoBbie oLleHOUHBbIE CPEACTBA AJIA KYPCOBO# PadoThI/KypCOBOIro

MNpPpOoEKTHPOBAHMUA 110 JUCHHUIL/IUHE

6.2.2.2.1 OnucaHue npoueaypsbl

3armura KypCoBOro rnpoeKTta mpoxoguT B (hopMe J0K/Iajia v Tocaeyrolero cobeceoBaHus ¢

MnperiogaBaTesieM I10 BOIIpOCaM

IIpumMep 3agaHud:

Borpocst

1. KakoBbI JOCTOMHCTBA U HeJIOCTaTKX MUKPOIIPOLIECCOPHBIX 3allUT B CPAaBHEHUHM C 3alllUTaMH1
Ha 5/IeKTPOMeXaHUUeCKUX U CTaTUYeCcKuXx pese?

2. Bujibl MOBPEXX/I€HUI ¥ HEHOPMa/IbHbIX PE)KMMOB pab0Thl TPaHC(POPMATOPOB U
aBTOTPaHC(OPMaTOpPOB.

3. [lepeuriciiTe OCHOBHBIE U pe3epBHbIe 3alUThl TPaHC(HOPMaTOPOB (aBTOTPaHCPOPMATOPOB).
4. [TepeuriciUTe OCHOBHBIE U Pe3ePBHbIe 3alUThI JIMHWM 3/1IeKTpOIiepeiaun.

5. [TepeunciiviTe OCHOBHbIE U pe3epPBHBIE 3all[UThI 3/IEKTPO/IBUTaTe eu.

6. IlepeuniciTe OCHOBHBIE U pe3epBHbIe 3aiuThl BCK.

7. [lepeunciiiTe OCHOBHBIE U pe3epBHbIe 3allIUTHI IIUH.

8. OOBsICHUTE TIPUHLIUTT AeUCTBUS U depeHITMaTLHOM 3aIUThbI.

9. UeM BBI3BaHO TOSIB/IEHKE TOKa HebataHca B vt depeHIManbpHOM 3alyTe TpaHCchopMaTopa?
10. Yem obycsioBsieHa He0OXOAUMOCTD IIU(PPOBOTO BHIDABHUBAHKS TOKOB B Il/Ieuax
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b depeHIMaTEHON 3al{MThl TPAHCHOPMATOPOB 1 aBTOTPAHC(HOPMATOPOB I10 BeTMUMHE U T10

(aze? Kak BbINO/HSAETCS 3TO BbIpaBHHBaHKe?

11. YTo Takoe TOpMOXKeHHe B AU(QepeHLManbHOM 3aiuTe? 115 uero 0HO pUMeHsieTcs1?
N306pa3uTte xapakTepUCTUKY TOPMOKeHUsI JuddepeHIuaTbHON 3allUThI.

12. Kax BbINosiHsIeTCs ra3oBasi 3aiura Tpaicopmatopos? Ha uTto oHa pearupyet? Kakue
3/IeMeHTbI MeeT ra3oBoe peje?
13. Kakoe pesie mpuMeHsIeTCs AJIs1 3aLUTHI OT MOBPeXAeHni BHyTpu 6aka PITH
TpaHcdopmaropa? OObSICHUTE ero PUHLIUT paOOTHI.
14. Kak BeinosHsietrcs MT3 TpaHcdopmaTopa € MyCKOM M0 HamnpsbkeHH0? YTo Takoe
KOMOWHUPOBAHHBIM MyCK 3alL{UThI 110 HATNIPsKeHUI0? [171s 4yero oH NprUMeHsieTcsi?

15. KakoBsl Tpeb0BaHuUs K NCTOUHHKAM OTIePaTMBHOTO TOKA Ha 3/IEKTPOCTAHLHSX ?

16. Ha3HaueHMe UCTIbITaTeTbHBIX OJIOKOB B LIeMsiX MepeMeHHOr0 TOKA 1 HarlpsiKeHUst 3al[UThI.
YeM OT/IMUAIOTCS UCTIBITaTe/IbHBIE O/IOKH B IIETsIX TOKA U HAIIPSKeHHs ?

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

18. KakoBbl BBIXO/JjHbIE BO3/|€IICTBHsI OCHOBHBIX 1 Pe3epPBHbIX 3allJUT TpaHCpopMaTopa_

6.2.2.2.2 Kpurepuu orjeHUBaHUs

OT1/nuHO

Xopoio

ynOBJ’[ETBOpI/ITEJIbH
0

HeypoBieTBopuTe/1bHO

ITIpoekT BhITIOSTHEH
CaMOCTOSITE/IbHO U
B CPOK, UMeeT
MpaKTUUeCKUN
XapakTep,
COZlep>KUT
3/1eMeHTbl HOBU3HBI
Y OpUTUHAJIbHbIE
TeXHUUecKue
pellieHusl.
OObyuarormuiics
oKa3asl 3HaHUue
TEeOpPeTUUECKOr0
MaTepHaa 1o TeMe
MpOeKTa, yMeHue
aHa/M3UPOBAaTh,
aprymMeHTHpOBAaTh
CBOIO TOUKY
3peHwus, JjenaTb
0000111eHUS 1

IIpoekT BhITIONTHEH
CaMOCTOSITEJIbHO,
BO3MOXXHO
HeCyll[eCTBeHHOe
OTCTYTJIEHUE OT
CpOKa, TIPOEeKT
vMeeT
MpaKTAYeCKUMN
Xapakrep,
COJZlepKUT
3/1eMeHThbl HOBU3HBI
u
CaMOCTOSITe/IbHbIE
TeXHUUYEeCKHe
pelleHusl.
OO6yuaromuicst
ToKa3sas 3HaHUe
TeOpPeTUYeCKOro
Marepuasa 1o Teme
MIPOeKTa, OJHaKO

IIpoekT BBITIONTHEH
CaMOCTOSITEJILHO, HO C
CyllleCTBeHHbIMU
OTCTYIUIEHUSIMUA OT
cpoka. [IpoekT He
COJZIeP>KUT 3JIEMEHTOB
HOBU3HBI, TIPUHSATEI
TOJIbKO TUTIOBbIE
TeXHUYecKre
peleHus.
OOyuarormuiics He B
TIO/THOW Mepe BJiaZieeT
TeopeTUUeCKUM
MaTepuasoM I10 TeMe
TPOeKTa, C1abo
TIPOSIBJIEHO YMEeHHe
aHa/IM3MpPOBATh,
apryMeHTHUPOBaTh
CBOIO
TOUKY 3peHusl, 1e/laTh

IIpoekT BBITIONTHEH
HeCcaMOCTOSITe/IbHO.
OOyuarormuiics He

B/IafieeT TeOpeTUuYeCKUuM

MaTepHaioM I10 TeMe
IMMPOEKTa, He IMPOsAB/IEHO

yMeHUe aHa/Iu31pOoBarh,

apryMeHTUPOBaTh CBOIO
TOUKY 3peHWUsl, Jie/laTh
0000111eH1E U BBIBO/BI.
Marepuan usnaraercs
HEJIOTUYHO, UMEFOTCS
rpyOble He/JOUeThI B
odopmieHUH
TPOEKTHOM
JIOKyMeHTal[1H,
rpaduueckasi YaCThb
oTcyTCTBYeT. Bo Bpems
3al[UThI 00yYarOIIUCS
He criocobeH

BBIBOIbI. MaTepuan aHaJIn3, 060611ieHMe 1 Tpe/ICTaBUTh
apryMeHTalus BBLIBO/Ibl. MaTepuan pe3y/bTaThl
u3/araeTcs CBOel TOUKU He BCer/la u3jaraercs MPOEKTHUPOBaHUs, He
IPaMOTHO, 3peHus, JIOTMYHO, UMeeT TIpeZiCTaB/IeHusT
JIOTHUYHO, 00600111eHUS U T10C/IeZIoBaTe TbHO. 06 o0111emM Ha3HauUeHUH
TI0C/Ie/JOBATe/IbHO. | BBIBO/IbI BHI3BIBAIOT | VIMEIOTCS HEZIOUEThI B | U MPUHLIUIIAX PAOOTHI
Odopmnenue y Hero oopMieHUr TPOEKTHUPYEMBbIX 3alUT
OTBeYaeT He3HauuTe/TbHbIe TIPOEKTHOM
TpeGOoBaHUsIM K 3aTpyAHEHUS. JIOKyMeHTaL1H,
TIPOEKTHOMU Marepuan He rpaduyeckast 4aCTh
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JIOKyMeHTaL[1H, BCer/ja U3/araeTcs CyLL|eCTBEHHO
rpaduyeckast 4acTb JIOTUYHO, OTCTYyTIaeT OT
COOTBETCTBYeT 10oC/1eJ0BaTe/bHO, tpeboBanuit ECK/I.
TpeGoBaHUsIM 0/THAKO 3TO He Bo Bpemst 3aLUThI
ECK/I. Bo Bpems MeIlaeT oOyuaroruics
3aIIUTEI L[e/IOCTHOMY UCTIBITHIBAET
oOyyJarormuics BOCIIPUSTHIO 3aTpyHeHUs B
roKasajs yMeHue pabotsl. VimeroTcs Tipe/iCTaB/IeHU!
KPaTKo, JOCTYTTHO He3HauuTe/IbHble pe3y/bTaToB
(sIcHO) TIpeICTaBUTh He/loueThl B TIPOEKTUPOBAHKS U B
pe3y/bTaThl oopmaeHnr OTBeTax Ha
MPOEKTUPOBAHHUS, TIPOEKTHOM TIOCTaB/IeHHbIe
aZleKBaTHO JIOKyMeHTaL1y, BOTMPOCHI, O/JHAKO
OTBETHUTb Ha rpaduueckas 4acTb uMeer
MOCTaB/IeHHbIe B 1]€JIOM TipeZiCTaB/IeHNN 00
BOTIPOCHI COOTBETCTBYET o0111eM Ha3HaueHUU U
TpeboBaHUSM TIPUHLIMTIAX pPaboTEI
ECK/. Bo Bpems TPOEKTUPYEMBIX
3aIUTHI 3alUT
obyuaroruics
TI0Ka3as yMeHue
KpaTKo, IOCTYTTHO
(sicHO) TIpeACTaBUTh
pe3y/bTaThl
TPOEKTUPOBaHUS,
0/THAKO UCTIBITHIBAI
3aTpyAHeHUs IpU
OTBeTe Ha
OT/ie/IbHbIe
BOTPOCHI
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