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

1.1 JucuyuniuHa «PeneiiHas 3amUTa CHCTeM 3j1eKTpocHabxeHusi / Relay Protection of
Power Supply Systems» ofecnmeunBaer (opMHpoBaHHE C/1eJyIOIUX KOMIETEHLMH C
y4€TOM MHAUKATOPOB UX /JOCTH)KEHHUS

KO,Z[, HAMMEHOBAaHHEe KOMIIeTeHIIUH

KO]I[ HHAUKATOPA KOMIIETECHIIUHN

[TKP-3 Crioco6HOCTb K TJIaHUPOBAaHUIO, OpraHu3aliuu U

00opy1oBaHus

BeZIeHHIO PaboT 10 KCTTyaTali 00BHeKTOB [TKP-3.3
rpodecCHOHabHON JesATe/TbHOCTH

[TKC-3 CriocoOHOCTB BBIMOJIHSATE pabOTHI 110

JVarHOCTHKE, PEMOHTY CHJIOBOTO Y BCIIOMOTaTe/IbHOT'0 ITKC-3.1

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

Kopg,
uHMKaTOpa CopepixaHue HH/UKATOpa Pe3ynbTar 00yueHust
3HaTb 0COOEHHOCTH KCILTyaTalin
000py/10BaHus pesIelMHOM 3allUThI U
aBTOMAaTHKHU
YuuThIBaeT 0COO€HHOCTH 5
SKCILTyaTaL[H ¥ DOBEDKH YmMertnb 1poBepsaTs 000py0BaHue
eleiiHOM 3allUThl U aBTOMAaTUKH C
[IKC-3.1 obopyoBaHus MpU pa3paboTke pes 6"“ . o
HpOeKTa peeiHoM 3alTh! i yuéToM TpeboBaHU NTPOEKTHOM
OKyMeHTalu1
aBTOMaTHU3aLuu AOKY H
BiiajieTb HaBBIKaMH pa3paboTKu
TIpOeKTa peJieliHOM 3all[UThI U
aBTOMaTHU3aLUU
3HaTh CTPYKTYPHYIO CBSI3b
BLIIOHACT IDOBEDKY 1 Pa3/IMYHbIX 3/IEMEHTOB CXeMbl
S BTF:)pI/IT-II)HgFO penierHOM 3allUThl B SKCITyaTal[uu
YMeTb 00BsICHUTD (DYHKLIMOHA/TBHOE
3/1eKTPO00OOPY/J0BaHUSs, OOBSCHSIET . ymxny
CTDYKIVDHVIO CBSA3E I B3aUMO/IeMCTBUE Pa3/IMUHBIX
ITIKP-3.3 (I;))}IIHK}II_[PI/IO};{aJILHoe 3JIEMEHTOB CXeMbl peJIeHHOU 3allUThI
o B 9KCILTyaTaluu
B3aKMMO/IeHCTBHE Pa3/TMUHBIX yaran
5JIEMEHTOB CXeMbI pejleiHON Briapers HasbIKamH Mpoepii
SaIIATHI B SKCIIyaTaLH VICTIbITaHUS1 BTOPUYHOT O
3/1eKTPOOOOPY/J0BaHUS peieiHON
3alUThl U aBTOMaTUKU

2 MecTo auciMIuiuHbI B cTpyKType OOII

W3yuenne aucuruiMHbl «PeseliHast 3amura cucteM 3ieKTpocHabkenusi / Relay
Protection of Power Supply Systems» 06a3upyercss Ha pe3yJjbTaTax OCBOEHHUs CJIeAYIOIIUX
JUCLIUTUIMH/TIDAaKTUK: «TeopeTnueckue ocHOBBI 3y1eKTpoTexHuKU / Theoretical Foundations of
Electrical Engineering», «/HpopmaroHHO-U3MepuTenbHast TexHuka / Information Support for
Professional Purposes», «O6ijass sHepretuka / General Energy Issues», «3nekrtpuueckue
MainHbl / Electric Machines», «lludpoBsie TexHonoruu B 3Hepretuke / Digital Technologies
and Measuring Equipment in Energy», «Ilepexognbie mporiecchl / Transient Processes»,
«[IpoekTrpoBaHWe 37€KTPOyCTaHOBOK TiofcTaHmii / Designing of Electrical Substations»,



«DNleKTpuueckre CcTtaHuMd W noActaHuuu / Power Stations and  Substations»,
«DnekTpo3HepreTuueckue cuctemsl U cetu / Electric Power Systems and Networks»

OucuurivHa SIBJISIETCS TIpe/ileCTBYOLIeM Jist JUCLIATITUH/TIPAKTHK
«/HTerpupoBanHble sHeprocucteMbl / Integrated Energy Systems», «MoHTax, Hanafka U
9KCIUTyaTalUsl CHUCTeM 3jeKTpocHabkeHust / Installation, Commissioning and Operation of
Power Supply Systems», «Cucrembl 3nekrpocHabxkenus / Power Supply Systems»,
«DJIEKTPUUECKUM TIPUBOJ] M 37IeKTpOTexXHoiornueckoe obopygoanve / Electric Drive and
Electrical Equipment»

3 O0beM AUCIHMILTMHbBI

O6Bem aucHuIuIvHbL coctaBasgeT — 7 3ET

TPpyA0eMKOCTh B aKafileMUYeCKHX yacax
(OpvH akaZieMU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM
Buj; yue0HOI padoThI aCTPOHOMMYECKOr0 Yaca)
Cemec
Bcero Cemectp Ne 7
Tp Ne 6
OO0111ast TPYZ0€MKOCTD
HHe TPYA 252 108 144
JUACLIUTITUHBI
AyJIUTOpHBIE 3aHATHS, B TOM
YAHTOP 114 54 60
yucsie:
JIEKLINH 48 18 30
nabopaTopHbIe pabOThI 18 18 0
MpakTU4YeCcKrue/ceMruHapCKre
p P 48 18 30
3aHSITHS
KonTakTHas pabora, B TOM 0 0 0
yucse
B (hopme pabOTHI B
3/1eKTPOHHOM
P y 0 0 0
H“H(pOpMaI[IOHHOM
obpa3oBaTe/ibHOM cpejie
CamocrosTenbHas paborta (B
T.4. KypCOBOE 102 54 48
TIPOEKTHPOBAHKE)
TpymoeMKOCTb
PyA y 36 0 36
TPOME)KYTOYHOM aTTeCTallu1
Bu ipomexxyTouHOM
aTTecTalyy (UITOroBOro 3aueT, JK3aMeH, 3auer Ok3ameH, Kypcosou
KOHTPOJISI 110 AUCLIUTIIUHE) KypcoBoii npoekT TPOEKT
4 CTpyKTypa U cojepKaHue JUCLUII/INHBI
4.1 CBopHbIe JaHHBbIE 110 COAEPKaHHUI0 AUCLUII/INHBI
Cemectp Ne 6
Bujbl KOHTaKTHOH pabdoThI
N | Moot | b macmn | O | oo
n/n P nlz S Ne Kon. No Kon. No Kon. Ne Kon. KOH);monﬂ
Aucd B UYac. B UYac. B UYac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
1 O6i111e BOMPOCHI 1 2 2 7 Y CTHBIN




peJieiHOM 3all[UThl orpoc
Bugpi
TIOBpEeXX/|eHHH B .
2 | cucremax 2 2 1 8 1,2 | 10 | Ycred
orpoc
3/IeKTPOCHAGKEHU
ki
W3mepuTenbHbIE
3 TpaHCchOpMaTOphI 3 4 4 3 2 4 1,2 10 Ortuer
TOKa
V3mepurenbHble o
4 TpaHchopMaTophI 4 2 2 8
orpoc
HaTpsDKeHuUs1
OUIbTPLI
CUMMETPUYHBIX O
5 COCTaBJISIOLLIUX 5 2 2 8
orpoc
TOKa U
HaTpsDKeHUs1
6 Pesie u TepMHUHaIIBI 6 4 1,2 8 1,2 9 Ortuet
WcTouHuKu
7 OIepaTUBHOIO 7 2 3,5 7 3 6 1 2 Otyer
TOKa
IIpomesxyTouHas 3auer
aTTecTalus
Bcero 18 18 18 54
Cemectp Ne 7
Bujbl KOHTAKTHOH pPadoThI
N | Moo | e | b | tacew | ¢ | o
n/n b nﬁz UILTMHBI No Ko No Ko, Ne Ko, Ne Ko, KOH};monﬂ
AAHCIL - Yac. B Yac. B Yac. B Yac. P
1 2 3 4 5 6 7 8 9 10 11
| | MakcumambHas 1 4 2 6 2 2 Oruer
TOKOBasl 3all[uTa
2 TokoBasi oTceuka 2 4 3 4 Otuer
3 | Hanpaenexisie 3 4 1 6 2 2 Otuer
TOKOBBI€ 3aLLUThI
3aluThl OT .
4 3aMbIKaHUN Ha 4 2 3 4 YCTHIH
orpoc
3eMJTIO
5 | Anbdepermpamy 5 4 3 8 2,3 | 6 Oruer
asi 3aluTa
g | Peseras saipura 6 6 4 10 | 1,2 | 24 Oruer
3n1emMeHTOB CIC
7 Pe3EBBHEOBaHHe B 7 2 3 7 YcTHbIN
peJIelHOM 3aluTe orpoc
ABTOMaTHKa
8 371emMeHTOB COC 8 4 3 4 Oruer
IIpomesxyTounas OK3aMeH,
arTecTauus 36 KypcoBoii
TIPOEKT
Bcero 30 30 84

4.2 KpaTkoe coep)xaHue pa3fie/ioB U TeM 3aHATUHM

Cemectp Ne 6

Ne

Tema

Kpartkoe copep:xaHnue

OO611re BOmpoCkl

HasHaueHue peseiiHoi 3auuThl. VicTopusi pesieliHOM
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pesielHOM 3allUThI

3alUThI. JJieMeHTHast 6a3a yCTPOUCTB peslelHOM
3aiuThl. TpeboBaHus, TIpebsB/isieMble K peieiiHON
3awure. CTPyKTypHasi CXeMa peieliHOU 3allUThl.
Krnaccudukanys 3aumr.

Buzbl noBpexxjeHui B
cuCTeMax
3/1IeEKTPOCHA0KEeHH ST

Buibl oBpekjeHuni U HeHOpMasbHbIX PEXXUMOB B
sHeprocrcremMax. COOTHOIIEHHUST MEXIY
3/IeKTPUUEeCKUMU BeJINUMHAMU 1 BeKTODHbIE
JTarpaMMbI TTPH Harpy3ke ¥ KOPOTKUX 3aMbIKaHUSX.
OpHodasHble 3aMbIKaHUST Ha 3eMJTI0 B CETH C
M30/TMPOBaHHOMN HelTpanbio. OCoOeHHOCTH pacuéTa
TOKOB KOPOTKOT'O 3aMbIKaHUS [Ijisl peJieiHOM 3alllThI.
Oco6eHHOCTH COCTaB/IEHUS CXeM 3aMelTeHHs /ISt
TOKOB 00paTHOM 1 HYJIEBOM I1OC/Ie/JOBAaTe/IbHOCTEH.

U3mepuTenbHbIE
TpaHCcopMaTOphbl TOKa

Ha3HaueHue ¥ MPUHLIUI JieHiCTBUS TpaHC(HOPMaTOPOB
toka (TT). MapkupoBka BbiBoJjoB 06MOTOK TT.
BekropHas guarpamma TT. TIpuuvHbl U BUABI
norpewiHocteld TT. [TapameTpel, Baustonye Ha
yMeHblI1ieHue rorperrHoctedt TT. Tpe6oBanusi K TT
JUTSL PeJIEHOM 3alUThI U fj1s1 u3mepeHui. Beibop TT
JUTst pesieiiHoi 3amuThl. OcobenHocTv pabotel TT B
pexxuMe r1yboKoro HachimeHust. CXeMbl COeJUHEeHHSI
obmotok TpaHchopmaTopoB Toka (TT). Harpy3ka TT
U eé pacyuér.

N3mepurenbHbie Ha3HaueHue v IpUHLIUI JeiCTBUSI TpaHCHOPMaTOpPOB
TpaHCcopMaTopbl HarpsbkeHusi (TH). OcHoBHble mapameTpsl TH.
HarpsUKeHust MapkupoBka BbiBoJioB 00MoTOK TH. BekTopHast
JlyarpaMmma, MpUYMHBI U BUbI TiorperHocteld TH.
CxeMbl coeguHeHrst 00MoTok TH. EMKOCTHBIe
JleJIATeJIA HalpSKEHUs.
OUIbTPBI @UIBTPLI CUMMETPUYHBIX COCTaBJISIOLLNX:
CUMMETPUYHBIX onpejeneHue, Knaccupukaus. ®UIbTPeI TOKA U
COCTABJISIFOLUX TOKA U HarpsbKeHUs1 HyJ1eBOU M0C/1eJ0BaTe/IbHOCTH.
HarpsoKeHUst OUILTPBI TOKA U HATIPSDKEHUS TIPSIMOK 1 06paTHOM

nocjnen0BaTe/IbHOCTH.

Pesnie v TepMuHansl

KoHCTpyKLVs ¥ IPUHLIUTT 1eHCTBUS
5/IEKTPOMarHUTHBIX pese. [IpruunHbI NosiBieHust
BUOpALMU SIKOPSI U CIIOCOObBI €€ yCTpaHeHusl.
KoHCTpyKLKS 1 IPUHLIMIT 1eHCTBUS MHAYKLMOHHBIX
peste. Knaccugukarus pese 1o Ha3HaueHUIO.
O6o03HaveHus pesie ¥ UX 37IEMEHTOB Ha CXeMax.
TepMuHa/bl pesleliHOW 3alUThI.

W cTtouHukn
OMnepaTUBHOIO TOKA

ITocTosIHHBIN OnepaTUBHBIM TOK. VICTOUHUK U
NIPUHLMIKA/IbHAsL CXeMa OIlepaTUBHOI'O TOKa.

Y CTpOKCTBO KOHTPOJISE U30JISILMU LieTen
OIepaTUBHOIO TOKA. JJOCTOMHCTBA U HeJlOCTaTKU
cxeMbl. Pa3HOBUJHOCTH NCTOUYHUKOB ITePEMEHHOT0
orepaTtuBHOro Toka. CxeMbl OIlepaTUBHOIO TOKa C
peJie IpPSIMOTrO [IeUCTBYS, C JelllyHTHPOBaHUeM
5/IeKTpOMarHuTa OTK/I04YeHus, ¢ 6;10KaMy MUTaHUs U
C pe/iBapUTe/IbHO 3apsDKeHHbIMU KOH/IeHCaTOpaMH.
JloCcTOMHCTBA M HEJJOCTaTKU CXEM.
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Cemectp Ne 7

Ne

Tema

KpaTKOE coaepKaHue

MakcuMmanbHast TOKOBasg
3aluTa

MakcrmanbHast ToKoBast 3anura (MT3).
OnpepeneHyve, MPUHLIMITEI AeMCTBUS U 0OecTieueHUst
cesleKTUBHOCTH. CXeMbl Liereld TlepeMeHHOr0 TOKa U
OrepaTUBHOIO TOKA 3alUThl. THUIIbI BeIepiKeK
Bpemeru MT3. Beibop Toka cpabateiBanuss MT3.
[TpoBepka uyBcTBUTENEHOCTH MT3. [ToBesenue MT3
TIPYU JBOMHBIX 3aMbIKaHHUAX Ha 3€MJIIO B CeTH C
M30/IMPOBaHHOM HelTpanbto. CornacoBaHue
BoIZep>keK Bpemenrn MT3. OcobeHHOCTH
COrJIaCOBAHUA 3allUT C 3aBUCUMBIMU
xapakrepuctukamu. MT3 ¢ myckom ort peste
HanpspkeHusl. HasHaueHue, MpUHLMI €MCTBYS,
CX€eMBI Llellel TepeMeHHOr0 TOKa Y OIepaTUBHOIO
TOKa 3allUTHI.

ToxkoBag oTceuka

TokoBas otceuka. OnpeziesieHue, TPUHLIUIIBI
JercTBYs U 0becrieueHust Ce/leKTUBHOCTU. CXeMbI
Ljerier IepeMeHHOr0 TOKa U ONepaTUBHOI0 TOKa
3al[UThL. BBIOOp yCTaBOK TOKOBOM OTCEUKU Oe3
BbI/IEP)KKY BPeMeHHU. 30Ha [1eHCTBUSI MTHOBEHHOU
TOKOBOM OTCeUKH. Hece/leKTHBHbIE TOKOBbIE OTCEUKH.
HenaripaByieHHbIe TOKOBbIE OTCEUKH Ha JIMHUSX C
JByXCTOPOHHUM TTUTaHHeM. Bbibop ycTaBOK TOKOBO#
OTCEUKH C BbIJIeP>KKOM BpeMeHU. 30Ha JAeUCTBUs
TOKOBOM OTCEUKHU C BbIJIEP>KKOW BPEMeHH.

HarmpaBsieHHbIe TOKOBbIE
3alUThI

O6ocHOBaHMe HEOOXOAMMOCTH HarpaB/IeHHBIX
TOKOBbIX 3aIUT. [IpUHLMI [eHCTBUS HAMPaBIeHHBIX
3auT. Peste HarpaB/ieHUsI MOLLJHOCTH: Ha3HaueHue,
KOHCTDYKL[Vs1, BEKTOPHast iuarpamMmma. OCHOBHbIE
XapaKTePUCTUKHU peJie HArpaB/IeHHsT MOL[HOCTH.
CxeMbl BK/TFOUEHHUSI PeJjie HarpaBJ/ieHus MOLHOCTH.
CxeMbl 1jeriei TepeMeHHOr0 TOKa U OMIepaTUBHOTO
TOKA HarpaB/IeHHOM 3alUThl. BEIOOP ycTaBOK
cpabaTbiBaHus HATPAB/IEHHBIX TOKOBBIX 3alIUT.
MépTBasi 30Ha HarpaBJeHHOW 3aLUTHL

3allUThI OT 3aMbIKaHUM
Ha 3eMJII0

3alluThl OT 3aMbIKaHH Ha 3eMJTIO B CETH C
I/1yX03a3eM/IEHHOW HeHUTpasiblo. 3aluThl OT
3aMbIKaHHM Ha 3eMJTIO0 B CETH C U30JIMPOBaHHOM
HelTpasbio.

OuddepentanpHas
3aiura

[TpuHLMN AecTBYS MPOAOALHON AuddepeHLuaIbHOU
TOKOBOM 3a1uTthl. TOK HebaslaHCca U CriocoObI ero
yMeHbl1leHusi. PaboTa 3aliyThl Py HAJTMUKMN
arneproinueCcKOU COCTaBIISAIOLEN B IIEPBUUHOM TOKeE.
bricTpoHachIaroluecst TpaHCchOpMaTophI.
[TpuMeHeHMe KOPOTKO3aMKHYThIX 0OMOTOK B
IuddepeHanbHbIX pesie. TopMoXkeHue B
IddepeHManbHOM 3amuTe. PacuéT ycTaBoK
3amuThl. OcobeHHOCTH AU hepeHIaNTbHBIX 3alluT
TpaHC(OPMaTOPOB U aBTOTPAHC(HOPMATOPOB.
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CriocoObI BEIpDaBHUBAHUS TOKOB B TIjIeYax 3alllUThI 110
Be/MunHe U Qasze. Toku HebanaHca B
mubdepeHIMaTLHOM 3alijuTe TpaHCchopMaTopa.
Bpocku Toka HamaruuumBanus (BTH) npu
BK/TIOUeHHH TpaHcdopmaTopoB. CriocoObl OTCTPONKU
ot bTH.

CoC

6 Peneitnad 3ampra OcCHOBHbIE U pe3epBHBIe 3alUThl TPaHC(HOPMATOPOB.
snemeHToB COC Penetinas 3amura JIDTI1. PeneliHas 3amjuTa LIVH.
PejieliHasi 3a11UTa 3/1eKTPOIBUTaTe/IeM.
7 PesepBrpoBanue B Crioco0bI pe3epBUPOBAHUS B PeIeHHOM 3alluTe.
peJsieiiHOM 3allure Y CTpOHCTBO pe3epBUPOBaHUs TIPU OTKase
BBIKJIFOUATeJIsl.
8 ABTOMAaTHKa 3/1eMeHTOB | ABTOMaTUuUeCcKoe MOBTOpHOe BK/ItoueHue (AIIB).

Knaccudukauus ycrpoiicte AIIB. YckopeHue 3aijuT
riocsie AIIB v oniepaTvBHOe YCKOpeHHUe.
ABTOMaTUUeCKUl BBOJ, pe3epBa. ABTOMaTHuyeckKast
yaCTOTHas pa3rpyska. YacToTHOe aBTOMaTHU4yecKoe
MOBTOPHOE BK/IFOUEHHeE.

4.3 IlepeueHb J1abOPaTOPHBIX PadoT

Cemectp Ne 6

. Koi-Bo akajeMuueckux
Ne HaumeHoBaHHe /1a00paTOPHO PadoTHI
4acoB
1 HMcnbiTanue 371eKTpOMarHuTHLIX pesie Toka PT-40 u 4
pesie HatipsbkeHus: PH-54
7 VcrnipiTaHye NpOMEXXYTOUHBIX pejie U pejie BpeMeHU 4
Ha [TOCTOSIHHOM U IlepeMeHHOM OllepaTUBHOM TOKe
3 W cnibiTaHue MHAYKLMOHHOIO pesie Toka PT-80 3
4 VicnibiTaHe U3MepuTe/IbHOrO TpaHC(opmaropa 3
TOKa
Vcnbitanue pene PI1-341, PBM-13 u cbopka
5 CXeMbl TOKOBOU 3alLIMTHI C JelyHTUPOBaHUEM 4
3/1eKTPOMarHuTa OTK/IFOUEeHMUs

4.4 TlepeyeHb NPAaKTHUECKHX 3aHATUHN

Cemectp Ne 6

. Koi-Bo akajeMuueckux
Ne TeMbl IPAaKTHUECKUX (CEeMHHAPCKHUX) 3aHATHI
4acoB
1 PacuéT TOKOB KOPOTKOTO 3aMbIKaHUs Zjis1 BbIOOpa 3
YCTABOK 3alLIUThI
9 [TpoBepka TpaHchopmarTopa TokKa Ha 4
JeCSITUTIPOLIEHTHYO TIOTPELHOCTh
3 Pa3paboTka cxeM pejielHOM 3allUThI Ha 6
TepeMeHHOM OTepPaTHBHOM TOKe
Cemectp Ne 7
| No | Temb! npakTHUecKux (ceMuHapcKux) 3aHsaThii | Kos-Bo akajeMuuecKux
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4acoB
1 VcnibiTanve MHAYKLMOHHOTO peJjie HallpaBieHUs 6
MoIHOCTH Thna PBM-170
2 CrymneHuaTasi TOKOBas 3aiura JIST1 6
3 3arnuThl TpaHchopMarTopa 8
4 ToOKOBBI€E 3allIUThl HA MUKPOIIPOLIECCOpax 10

4.5 CamocrosiTesibHasA padora

Cemectp Ne 6

Kon-Bo akasemMuueckux
Ne Buy CPC A
4acoB
1 [ToaroTroBka K cjaue M 3allUTe OTUeTOB 8
2 ITpopaboTKa pa3ie/ioB TeOpPeTHUYECKOr0 MaTepuasia 46

Cemectp Ne 7

Ne Buj CPC Ko/1-Bo akajjieMmuuecKux
4acoB
1 Harmrcanne KypcoBoro mpoekTa (paboThsl) 22
2 [TogroToBka K czjaue M 3aliUTe OTUEeTOB 8
3 ITpopaboTKa pa3/ieJioB TeOPeTUUYECKOr0 MaTepHasa 18

B xoze nipoBesieHus1 3aHATUM T10 AUCLIUTIMHE UCTIONB3YIOTCS CJIeAyIOIe HHTepaKTUBHbIE
MeTozbl 00yueHusi: mpobeMHOe 0OyueHHe, TIOMCKOBBIN MeTOo/l, MOZie/TAPOBaHe
ripodecCHOHA/ILHOM JiesiTeTbHOCTU, UMUTALIMOHHBIN MeTO/l, TpUMeHeHHe H(OPMaI[MOHHBIX
TeXHOJIOTUM, TPOEKTHBIN METO[

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00ecreyeHus1 JUCHUILTHHBI
5.1 MeToanueckue yKa3aHHusA /1A 00yYarOIIUXCSA 110 0CBOEHHIO JUCLUILIMHBI

5.1.1 Metoauueckue yKa3aHHUA A 00yuaromuxcs 1no KypCOBOMY
NMpoeKTHPOBaHHIO/padoTe:

[TpoMe)xyTouHasi aTTeCTalUs U TIpe/ICTaB/IeHHe Pa3/le/IoB KyPCOBOTO MPOEKTa PYKOBOJUTEITO
OCYIL[ECTBJISIETCSI B COOTBETCTBUU C TPaMKOM MTPOEKTUPOBAHUS, MIPE/ICTAaB/IEHHBIM B BbIZJAHHOM
B Hauasie cemMecTpa 3a/JaHuH.

OdopmiieHHast coriiacHO TpeOOBaHUSM HOPMaTUBHBIX JIOKYMEHTOB MOSICHUTE/IbHAs 3ariCKa
TIPe/ICTaB/ISIETCS] PYKOBO/UTEITIO He TI03/JHee IBYyX HeZle/b 10 OKOHYAHHUSI TEOPETHUECKOTO
00yuenwus. [Tocsie MpoBepKY MOSICHUTETBHOM 3aITUCKU PYKOBOAUTE b Oy CKaeT 00yJaroIierocs
K 3all[MTe ¥ Ha3HauaeT /IaTy 3al[UThl KyPCOBOTO MPOEKTa MO0 BO3BPAIllAeT MOSCHUTEIBLHYIO
3aIUCKY 151 OpabOTKY U yCTPaHEeHHs 3aMeuaHyid.

3aluTa KypCcoBoro mpoeKTa MpoOMCXOAUT B (hopme Z0K/Ia/ia, B KOTOPOM JO/DKHBI OBITh
TI0C/Ie/JOBATe/IbHO OTPaKeHbI OCHOBHbBIE 3TalTbl TPOEKTUPOBAHUS Pe/IeMHOU 3allUThI U
TeXHUUYECKUE PellleHus], TPUHAThIE B KypCOBOM TpoekTe. [Tpoj0/KUTeTbHOCTD IOK/Iazia He
6onee 5 muHyT. [locsie [oK/Iazia pyKOBOAUTEITb TIPH HEOOXOAMMOCTH 3aJaéT /IOTIO/THUTE/TbHbBIE
BOITIPOCHI [I/IsI OTIPeZie/IeHHsT YPOBHs 3HaHUH oOyuarorerocst. OOyuJaromumiics JO/DKeH BIazieTh
0a30BbIMU CBE/IEHUSIMH O BBITIOJTHEHUH 3aIl[UT He TOBKO TPeZICTaB/IEeHHOTO B TIPOEKTe
obopyloBaHus1, HO U IPYroro 000py/J0BaHHUSI CUCTEeMBI 37IEKTPOCHAOKEHUS.

O11eHKa 3a KypCOBOI1 MPOEKT OTpe/ie/isieTcst CeAyIOMMU (PakTopamu:

- 3HAHUSMHU U YMEHUSIMU 00yUaroIerocsi, MposiB/IEHHbIMH TPH BBITTOJTHEHUH KYPCOBOTO
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TIPOEKTa, CIIOCOOHOCTHIO MPOJIEMOHCTPUPOBATE 3HAHUS TTPU 3alL{UTe TIPOEKTa;

- CaMOCTOSITeIbHOCTBIO TIPY BbIOOpe ¥ 000CHOBAHWY TeXHUUECKUX PellleHHH MPoeKTa, rTyOuHOM
¥ TIIATe/TbHOCTBIO TIPOPA0OTKY MTPOEKTa;

- CUCTeMaTUYHOCTbIO U CBOEBPEMEHHOCTBIO TNIpe/ICTaB/IeHUs] pa3/ieioB MOSICHUTeTbHOW 3aMiCKU
PYKOBOZMTEJIIO B TeUEHHEe CEMeCTpa;

- KaueCcTBOM 0()OpMJIeHUSI TIOSICHUTEILHOM 3alTUCKU.

Kpurepuy, nprMeHsieMsble NPpU BbICTAB/IEHUH OLIEHOK 3@ KypCOBOU IIPOEKT, Npe/CTaB/IeHb! B 1.
6.2 naHHOM paboueii MporpaMMBbl.

Metopuueckue yKa3aHUs 10 BBIITOJIHEHHIO KYPCOBOI'O IIPOEKTa COZeprKaTcs B INTeparype:

- Bucsie A. H. Penelinas 3amyra v apromMaTtvika: KypcoBoe npoektrpoBaHue : yue6. mocobue
Ji/1s1 By30B T10 HalpaB/IeHUIO TIOArOT. JUIIJIOMUP. CIIeLUaIMCToB "OneKTposHepretvka” / A. H.
Bucsames, A. M. Tpuiieukun, I'. C. bepkun, 2001. - 228 c. - Llena 60.00

5.1.2 MeToguuecKue yKa3aHUs /I 00yJarOIUXCS M0 MPAKTHUYECKUM 3aHATHAM

[TpakTrueckuie paboThI IPOBO/SATCS B TabOpaTOpPUX pPeieifHOM 3all[UThl U aBTOMAaTHKH (ay/. B-
212) mubo B 1aboparopuu peneiiHo 3aiuThl U aBToMatuku KYWL «EBpoCrubOHepro-
NPHUTY» (ayg. TI1-130).

[Mepen Kypcom rpakTHuecKux paboT B Hauasie KaKJJ0ro ceMecTpa o0yuaroliyecsi MpoxXozsT
WHCTPYKTaX I10 TeXHHUKe 0e30MacHOCTH B Tab0paTOpHU M PACIIMChIBAIOTCS B )KypHasie 00
YCBOEHUM MHCTPYKTaKa. [Tepes Ka>kzoi paboTol 00Oydaromyecst 3HaKOMSITCS C TEOPETUUeCKUMU
CBe/IEHUSIMHU TI0 TIPAaKTUUeCcKol paboTe, KOTOPbIe CO/IeP>KaTCsl B METOAMUECKUX YKa3aHUsX,
KOHCITeKTax JIeKLIUH UM Pa3JaTOuHbIX MaTepraiaxX. B Hauane Ka)kzoi paboThbl IPOBOJUTCS
YCTHBIN OTPOC 00YYArL[UXCSl, BBIZAKOTCS TIPUOOPBI M MTHCTPYMEHTHI JI/1s1 POBe/ieHUst PaboThI,
TIPOBO/IUTCS L{€JIeBOM MHCTPYKTaX.

ITpakTryeckuie pabOThI BHIMOMHSIOTCS B OpUraziax BHyTpH noArpynmnbl. [Tepe Hauasom paboTe
oOyuarolirecs MoKa3bIBalOT Ipero/jaBaTesto COOpaHHYI0 CXeMy [Jisi UCTIBITAHUHN U TTOCIe
TIPOBEPKU CXeMBI TIperio/iaBaTesieM IMO/Ial0T HaMpsbKeHHe Ha CTeH/bl M yCTaHOBKU. 110
3aBepIleHUH PaboThl 0OyuaroIecs pa3oHUparoT CXeMy UCTbITAHUH.

ITo KaXk/o¥ MpakTHUecKoi paboTe 00yJaroL[recst TOTOBST WHAWBUAYATbHBIA OTUET B
MMMCbMEHHOM WJTH TTe4aTHOM Buzie. OOyyaroiyecs MHAUBUYaIbHO 3aIUIIAI0T KaXKAbIA OTYET
TiperoiaBaTesTro Ha cobece/JoBaHNM, OTBeuasi HA KOHTPOJIbHbIE BOTIPOCHI W/WJTH JIEMOHCTPUDYSI
BBLITIOJTHEHUE UHAUBUAYATbHBIX 3a/laHUM.

MeTonueckuie yKa3aHHsI 110 BHITIOJTHEHUIO MPaKTHUECKUX PaboT cofiepykaTcs B InTepaType:

- PesteiiHas 3amuTa ¥ aBTOMaTHKa : METO/I. YKa3aHuUs K jiab. paboTam [ijis1 CrielaIbHOCTH
10.01.04 / UpkyT. roc. TexH. yH-T, 2001. - 72 c. - ena 12.50

5.1.3 MeToauuecKne yKa3aHus /ISl 00y4aromuxcs 1Mo JIabopaTopHbIM padoTam:

JlabopaTopHble pabOThI TPOBOAATCS B 1TaOOPAaTOPUM PeJIeMHOM 3al[UThl U aBTOMATHKH (ay/. B-
212) mubo B labopaTopuM pesieiiHOM 3amuThl ¥ aBToMaTuku KY ULl «EBpoCubOHepro-
NPHUTY» (aya. TI1-130).
[Tepen Kypcom 1abopaTOpHBIX paboOT B Hauasie KaXI0r0 ceMecTpa 00yJaroIrecs IPOXo/sT
WHCTPYKTaX I10 TeXHUKe 0e301acHOCTH B 1aDOpaTOpUM 1 pacIiMChIBAOTCS B KypHase 00
YCBOEHUM MHCTPYKTaKa. [Tepe/ Ka>kaoi paboToli 00yyaroriyecst 3HaKOMSTCS C TEOPETUUECKUMU
CBeJIeHUsIMH T10 TabopaTopHOii paboTe, KOTOPbIe COZIEP>KaTCsI B METOJUUECKHUX YKa3aHUsX,
KOHCITeKTax JIeKLIUH UM Pa3JaTOuHbIX MaTepraiax. B Hauae Ka)kzoi paboThbl IPOBOAUTCS
YCTHBIM OMPOC 00yUaroIuxcsi, BEIJAIOTCS PUOOPBI U MHCTPYMEHTHI [1j1sl TIPOBeZieHusi paboThl,
TIPOBOZAUTCSI 1]€/IeBON MHCTPYKTaX.
JlaboparopHble pabOThI BLIMO/HSIOTCS B Opyraziax BHyTpU NOArpymisl. [lepes HauamoM paboThbl
oOyuyaroIuecs Moka3bIBaloT MPeroiaBaTe/it0 COOpaHHYI0 CXeMY /ISl UCTIBITAHUH U TTOC/Ie
TIPOBEPKH CXeMbI TIperio/iaBaTesieM MO/Ial0T HalpsDKeHMe Ha CTeHbI U yCTaHOBKH. 1o
3aBepIlieHNH paboThl 00yyJaroIrecs: pa30oUparoT CXeMy UCITBITaHHUH.
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ITo kaxkmoit 1abopaTopHO# paboTe 0OyUaroIecs TOTOBAT UHIUBUYa/TbHBINA OTUET B
MTMCbMEHHOM WJTH TTe4aTHOM Buzie. OOyyaromuecs MHAWBUYAIbHO 3aIUIIAI0T KaXKAbIA OTYET
TIperiofiaBaTe o Ha cobece[0BaHNM, OTBeuast Ha KOHTPOJIbHBIE BOMPOCKHI W/WJTH IEMOHCTPUPYS
BBITIOJTHEHUE WH/IUBU/Ya/IbHBIX 3aJaHUH.

MeToueckrie yKa3aHus 10 BHITIOJTHEHHIO 1a00pPaTOPHBIX paboT COZiepKaTcs B JINTEPAType:

- PesteliHasi 3alita ¥ aBTOMAaTHKa : METO/. yKa3aHus K /1ab. paboTam [yis Criel{ialbHOCTH
10.01.04 / pkyT. roc. TexH. yH-T, 2001. - 72 c. - Llena 12.50

5.1.4 MeToauueckue yKa3aHus /s 00yUYaloIUXCA M0 CAaMOCTOATeIbLHOM padoTe:

V3yueHune JUCLIMIIIMHBI ClIeyeT HAUMHATh C TPOpabOTKU JaHHOM pabouel rporpamMmmel, 0coboe
BHUMaHUe y/ieJisisl [eJisiM | 3a/jlauaM, CTPYKTYPe U COJIePKaHUI0 JUCLIUTUIAHBL.

[To KaXx10¥1 rpakTHueckoil paboTe oOyuaroIriecst TOTOBSAT UHAWBU/Iya/IbHbIE OTUETHI B
MTMCHbMEHHOM WJIM TIeUaTHOM BH/Ie Y TOTOBSTCS K UX 3amuTe. KOHTpO/IbHBIE BOMIPOCHI K KaXKI0U
paboTe coep>KaTcs B MeTOAUUYECKUX YKa3aHUSX U B I1. 6.1 aHHOM paboueil MporpaMmsl.
3armura mMpoXoJuT WHAUBUYAIbHO B popMate cobecesoBaHus, Tje 00yJarol[uecss OTBeYaroT Ha
BOTIPOCKI TIperoZiaBaTe/isi W/W/N 3all[UIIal0T BbIIIOJIHEHHbIe HHANBUAYaAIbHbIE 3alaHMUsI.
ITpopaboTKa TeopeTHUeCKHX pa3/iesioB Kypca BBITIOTHIETCS TI0 KOHCIIeKTaM JIEKI[UH 1
peKoMeH/IyeMoli IuTepaType B COOTBETCTBUU C MlepeUHeM OLIeHOUHbBIX CPe/ICTB U KOHTPOJIbHBIX
BOIIPOCOB, TPe/ICTaB/IeHHBIX B I1. 6.2 JaHHOW paboyeii MporpaMMbI.

6 ®DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEe)XYTOYHOM aTTeCTalyuy Mo JUCHHUIINHE

6.1 OneHouyHble cpe/CTBa /1A NPOBe/jeHHs TeKYyIero KOHTpPoJist
6.1.1 cemectp 6 | OTUET
Omnucanue nponeaypel.

3arura OTYéTa 0 MPAKTHUECKOM paboTe B hopMe UHIUBUAYAIBHOTO cOOece10BaHuUs TIOCTIe
BBITIO/THEHHUS] COOTBETCTBYIOIIeH pabOThI ¥ M3yUeHHUsI TEOPeTUUYECKOTr0 MaTeprara.
[TpernoaBaTesb 3a/1aéT 00yJaroleMycsi BBIOOPOYHO 3-5 BOIIPOCOB T10 TeMe PabOThI.

Tema (pa3zen): i3mMeputesibHble TPaHCPOPMATOPhI TOKA

Boripocs! A1 KOHTPOJIS:

HasHaueHnue TpaHcopmaropa ToKa.

[TpuHLMN AeicTBUs TpaHChOpMaTopa ToKa.

KoHcTpykius TpaHCchOpMaTOpOB TOKa.

YcoBHble 0603HaueHus1 TPAaHC(HOPMATOPOB TOKA Ha CXeMax.

CxeMa 3amelljeHUs TpaHC(GopMaTopa ToKa.

B uém npuyrHa norpemHoCcTy TpaHCPOpMaTopoB TOKa?

[Touemy HeJOITyCTHMO pPa3MbIKaTh BTOPUUHYIO 0OMOTKY TpaHC(hopMaTopa ToKa?
KakuM BbIOMpaeTCst HampaB/ieHre TOKa BO BTOPUUHOM 00MOTKe TpaHChopmaTopa ToKa?
Kak skcrieprMeHTa/IbHO OTpe/le/TUTh OJHOTIO/ISIPHbIE BBIBO/[bI IEPBUYHOMN U BTOPUUHOM
06MOTOK TpaHCOpMaTOpPOB TOKa?

LN AW =

10. Kak cHuMaeTcsi BosibTaMriepHast xapaktepucTtuka (BAX) TpancdopmaTopa Toka? Yro o
Hell MO>XKHO OITpe/le/TUTh?

11. OT uero 3aBUCHUT AOIyCTUMasl Harpy3Ka TpaHcopmaTopa ToKa?

12. B koopguHaTtax U = f(I) mocTpoersl BAX aByX 06MOTOK MCITpaBHOTO TpaHC(opmMaTopa

Toka. Kakasg BAX OyzeT MpoxoAuTh BhIllle: 0OMOTKH, TTpeJHAa3HAUEHHOM /IS U3MePeHUH, UK
00MOTKH /17151 pesielHo 3aiuThi? [Touemy?
13. Kak 1o BHellIHeMy BUAY ABYX CepZieUHHKOB O/IHOTO TpaHC(hopMaTopa ToKa OIpe/|eIUTh,
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Ha KaKOM M3 HUX pacriojiokeHa 0OMOTKa, TpeZiHa3HaueHHast /71 M3MepeHnH, a Ha KaKOM — JIJist
peJieliHOM 3alUThI?

Tema (pa3gen): Pene
Borpocs! jj1s1 KOHTpOIA:

1. Ha3HaueHune pomeXyTOUHBIX peJie.

2. [TpyHLMT JeCTBUS TPOMEKYTOUHBIX peie.

3. KoHCcTpyK1Mst TIpOMEXXYTOUHBIX peJie.

4. Cxema BHYTPeHHHX COeJJMHEeHWH NTPOMEeXYTOYHOI'O peJie.

S. B Kakue Liernu BK/IFOUArOTCS KaTYILIKU IPOMeXyTouHbIX pese PII-23, PIT-25, PI1-2507?
6. Kak BHelllHe OT/IMUXTEL IPOMEXKXYTOUHOE peJie IIOCTOSTHHOIO TOKa OT peJie [IepeMeHHOr0
TOKa?

7. Kak moBeziéT cebst mpoMe)KyTOUHOe pesie OCTOSIHHOTO TOKA TP ero BK/IIOUEHHH B 1iellb
IlepeMeHHOro Toka?

8. I[Tpu KakOM HamnpsDKeHUH J0JDKHBI CpabaThiBaTh MIPOMEKYTOUHBIE pesie?

9. OT yero 3aBUCHUT BpeMsi cpabaThIBaHUsI POMEXYTOUHOTO pesie?

10. Kakoe Bpemsi cpabaTeiBaHUs KelaTebHO 00eCreunTh AJIsi IPOMEKYTOUYHBIX pesie B

00/IBILIMHCTBE CTyYaeB?
11. Hasnauenue mesHbIX 1m1aiib y pene PI1-251, PI1-252.

12. [Touemy Bpemsi cpabaThIBaHHS Y TIPOMEKYTOUHBIX peJie ToCTosiHHOTrO Toka PI1-23 u PII-
251 HeopviHakoBOE?

13.  Kak paboTaeT npoMexXyTOUHOe peJle C y/ep>KuBatoliieii 0OMOTKOM?

14. Ha3naueHue pesie BpeMeHU.

15. [TpuHLMI 1eICTBUS perie BpeMeHH.

16. KoHcTpyKuus pesie BpeMeHU.

17. Cxema BHYTpPeHHHUX COeJJMHEHU! peJie BpeMeHH.

18. B kakue Liery BK/IFOUAOTCA KaTyLIKU pesie BpemeHu PB-100, PB-200?

19.  Kak BHellIHe OTJIMYUTh peJie BpeMeHH! ITIOCTOSIHHOIO TOKa OT peJie BpeMeHHU [lepeMeHHOr 0
TOKa?

20.  IIpu KaKoM HarpsbKeHWU J0KHBI cpabaThIBaTh pejie BpeMeHH!?

21. TUIbI KOHTAKTOB peJjie BpeMeHU.

22.  Kakue KOHTaKThl, 3aMbIKAIOL[1eCs C BbIZIepXKKOW BpeMeHH, MOT'YT ObITh y peJie BpeMeHU?
23. 3a CYéT KaKoW CUJIbl IPUBOAUTCS B eMICTBHE YaCOBOW MeXaHW3M peJle BpeMeHU?

24. Ha kaTyiky pesne Bpemenu (220 B) ¢ uacoBeIM MexaHW3MOM B O/IHOM CJlydae ToJjanu

HarpsbkeHve 210 B, a B gpyrom — 230 B. B kakom ciyuae Bpemst cpabaTbIBaHHsI pesie BpeMeH!
oyznet 6osibiiie? [Touemy?

25. HeobxomuMo 3aMe/iyTUTh JeCTBUE pesieliHOM 3aIyThl Ha 2 . Kakoe 11 3TOro Jiyutie
BbIOpATh pesie BpeMeHH: co 1ikajaon 9 ¢ umm 20 c? [Touemy?

26. Ha3nauenue pene PT-80.

27. [Mpunuun geiictBus pene PT-80.

28. Koucrpykuus pesne PT-80.

29. Cxema BHYTpeHHHUX coeZiuHeHul penie PT-80.

30. B kakue Liernu BK/IrouaeTcs Karyuka pesie PT-807

31.  KomOuHalMs KaKuX [JByX TIPUHLIUIIOB /1eHCTBUS 3IeKTPOMeXaHUUeCKHX peJie
ucriosnb3oBaHa B pese PT-807

32.  Yro Heob6XoAMMO JJisi CO3/JaHUsI MOMEHTa, Bpalljatolliero AUCK pesie?

33. [ns uero B penie PT-80 nmpumeHsieTcs paciuerieHye roJiroca Ha /iBe 4acTy U
5KpaHWpOBaHUe OJHOM U3 HUX?

34. Urto Takoe TOK TporaHus Aucka? Kakyro BeJlMurHy OH UMeeT?

35. Bpataercst mu guck pesie PT-80 nipu Tokax B KaTylluKe MeHblle HOMUHaIbHOTO? Eciu

74, TO TI0UeMy TIPH 3TOM He TTPOMCXOAUT cpabaThiBaHUs pesie?
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36.  Kak Ha3bIBaeTCsl XapaKTepPUCTHKA BpeMeHU cpabaThIBaHUSI MHAYKIMOHHOTO IeMeHTa
pene PT-80? ITosicHuTte e€é cMbIC.

37. Kak n3meHuTh HOMMHA/IBHBIM TOK pesie PT-807

38. [Tpu oMoty yero u3MeHsieTCsl BUJ, TOKOBPEMEHHOM XapaKTepPUCTHUKUA MHAYKLIMOHHOTO
s/1eMeHTa Ha pene PT-807?

39. Kak perynmmpyetcst TOK cpabaTbiBaHHsI OTCeUKH B pesie PT-80?

Tema (pa3gen): ICTOYHUKM OrepaTUBHOIO TOKa

Borpocs! jj1s1 KOHTpOIA:

HasHauenue pene PI1-341.

[Tpunnmn peiicteus pene PI1-341.

Koucrpykuus pene PII-341.

Cxema BHYTpPeHHHUX coefuHeHUH pesne PI1-341.

B Kakue Lienu BK/IHOYArOTCS KaTyluky pene PI1-3417

Kakue 3HaueHHss HOMHUHA/IBHOT'O TOKa MOXKHO yCTAaHOBUTB Ha pejie? Kak 310 cgenars?
HasHnaueHnue HacebIjaroierocst tpaHcgopmaropa pese PI1-341.

[l yero npefHa3sHa4YeH KOHZEHCATOP, MOK/II0OYeHHbIN T1apasiie/lbHO BTOPUYHOU
o6M0TKe HacChbILaroIerocst TpaHcgopmaropa?

9. s yero npejgHa3sHaueHb! CUIOBbIe MepeK/Irovarole KOHTakThl pesie PII-3417 B uém
0C00eHHOCTh pabOThI 3TOM KOHTAKTHOW CUCTEMBI?

10. Uewm oriimuaercs pese PI1-341 ot pene PIT-3217

ONPU A WN R

11. Kak mobuatoTcs Toro, utobsl pese PI1-341 u PI1-321 He nosaBaiy KoMaHAy Ha
OTK/IFOYeHMe BBIK/TFOUaTeIsl NP HOMHUHA/TbHOM TOKe B KaTyIIKax?
12.  Ha3HaueHwue pese BpemeHu PBM-13.

13. [TpuHLMn felicTBUA pente Bpemenu PBM-13.
14.  KoHcTrpykuus pese BpeMenu PBM-13.

15. Cxema BHYTPeHHHUX COeJJMHeHU! pesie Bpemenr PBM-13.

16. B kakue Lleny BK/IFOUAIOTCS KaTyLLKU pesie BpeMeHu PBM-137?

17. Kakue 3HaueHHss HOMUHA/IBHOT'O TOKa MOXKHO yCTAaHOBUTB Ha pejie? Kak 310 cgenars?
18. Kak npuBoauTcs B ZieliCTBUe MO/IBU)KHAsI paMKa pesie BpeMeHu PBM-137?

19. OT yero 3aBUCUT 4aCTOTA BpalljeHHs] pOTOPa CUHXPOHHOIO JiBUraTe/isl pejie BpeMeH!
PBM-13?

20. [nist pabOTBI CHHXPOHHOM MalllMHBI He00X0UMO HaM4yre MarHUTHOTO TTOTOKA

BO36y>K,E[eHI/IH. Kak BbInonHseTcs BO36y>K,E[€HI/Ie CMHXPDOHHOI'O ABUTdTeJIs pejie BDeMEHU PBM-
13?

21.  [lns uero B pesie BpemeHu PBM-13 npumeHsieTcs NpOMe)KyTOYHBIN HaCBIIIAIOLLIMNCS
TpaHcdopmarop?

22.  HaszoBuTe UCTOUHMKU [1epeMeHHOr0 OIepaTUBHOIO TOKa.

23. UTo Takoe JelIyHTHpPOBaHUe 3JIeKTPOMarHuTa OTK/IroueHus? [Touemy He fionyckaeTcs

pa3MbIKaHHe BTOPUYHOM 06MOTKM TpaHC(hopMaTopa TOKa Ipy TojJjaue ToKa B Lielb
3/IEKTPOMarHuTa OTK/IOUeHHUs1?

24.  HapwucyiiTe cxeMy TOKOBOH 3allJUThI C [leIIIyHTUPOBaHMEM 3/IeKTPOMarH1Ta OTK/IF0UeHHs
Y OOBSICHUTE JIOTHKY €€ eliCTBYSI.

Tema (pa3gen): MakcumarbHasi TOKOBast 3allidTa

Boripocs! gj1s1 KOHTpOS:

Ha3nauenue pene PT-40 u PH-54.

[TpyHLMI feicTBUS 3/1eKTpoMarHuTHeIX pesie PT-40 u PH-54.
Koucrpykuus pene PT-40 u PH-54.

Cxema BHYTpeHHHUX coeZiuHeHUl pene PT-40.

Cxema BHYTpeHHHUX coeZiuHeHUH pesie PH-54.

iR
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6. B kakue Lierny BK/IFOUarOTCs KaTylku pejie PT-40 u PH-547

7. Kak u3mensitoTcst ycraBku cpabatbiBanus pesie PT-40 u PH-54?

8. [ns yero B penie PT-40 nipeyCMOTpeHO JBe KaTyLLIKU Ha MarHUTOIIPOBOJe?

9. Inst uero B pene PH-54 nipegycMoTpeHo fo0aBOUHOe COTIPOTHUBIIEHKE?

10. B uém oTiume pese MakCMMaIbHOTO [IeMCTBUSA OT pejle MUHUMAaIBHOTO [IeMCTBUSA?
11. Yro Takoe TOK cpabaThIBaHUs U TOK BO3BpaTa pese?

12. [ToueMy y MakCHMaJIbHOTO peJie TOK cpabaTbiBaHMst OOJIbIIIe TOKA BO3BpaTa?

13.  Yro Takoe K03 duLMeHT Bo3BpaTa pesie?

14.  Kak pasnuuarorcsi K03 duLMeHThl BO3BpaTa /1S pejie MaKCUMarabHOT0 U MUHUMa/bHOTO
JlelCcTBUS?

15. UTo Takoe HOpMabHO Pa30MKHYTBIM ¥ HOPMa/bHO 3aMKHYTBIA KOHTAKT pejie?

16.  Kakoe yc/oBUe I0/KHO BBITTOJTHUTHCSI, UTOOBI SIKOPb peJjie TIPUTSHYJICS ?

17. Kak 3aBUCHT 3/1eKTPOMarHUTHBIM MOMEHT OT TOKA B KaTyl1ke pese? KakoB ero 3akoH
v3MeHeHus1 BO BpeMeHU i pene PT-40 u PH-547?

18. [TpuumHa BubOpauuu sikopsi y pesie PT-40, PH-54.

19.  Kak ymeHbluatoT BUOpaLuto sikopsi B pene PT-40?

20. Kak ymenbIaroT BUOparto skopsi B pesie PH-54?

21.  Kakum crioco60oM MOKHO OTpery/MpoBath TOK cpabatbiBaHus pesie PT-40 ripu ero

3HaUMUTe/IbHOM OTK/IOHEHUHU OT YCTaBKI/I?

22.  Ilouemy c yBe/mMuyeHrMeM KpaTHOCTHU TOKA B KaTyllIKe peJjie yMeHbIIAeTCsl ero BpeMst
cpabaTbIBaHuS?
23. [Touemy npu U3MeHeHUU coeiuHeHUst 00MOTOK pesie PT-40 c nocsiefoBaTe/ibHOE Ha

rapa’suie/lbHOe yCTaBKa yBe/IMurBaeTCs B/jBoe?

24.

3a CuéT yero Crja)kMBarOTCs IyJIbCALIUX BbITIPSIM/IEHHOT O HatpsukeHus B pesie PH-547

Tema (pa3gen): HarpaB/yieHHbIe TOKOBBIE 3allUThl
Borpocs! jj1s1 KOHTpOIIA:

Nk W=

HasHaueHnue pesie HanpaB/ieHys MolHocTd PEM-170.

[TpunHumn geucrsus pene PEM-170.

Koucrpykuus pene PEM-170.

Cxema BHYTpeHHHUX coeZiuHeHUH pesie PEM-170.

B kakue uenu BK/IHOUArOTCS KaTtywiku pese PEM-1707?

Yro HeoOX0AMMO [jis1 CO3/IaHUsI MOMEHTa, TIOBOPAUMBAIOIIero POTop pesie?
HapucyiiTe BeKTOpHYIO iMarpaMMy TOKOB, HaMPSDKEHUM U MarHUTHBIX TTIOTOKOB peJjie

HaripaB/IEHWA MOIIHOCTH.

8.
9.

10.

Yro Takoe camoxoz pese? JIjis1 4ero v Kak IpoBepsieTcs pejie Ha CaMOXO0/?
UTo Takoe yros MakCHMMaIbHOW YyBCTBUTEIBHOCTH pesie? Kak OH onpegensercs?
Yro Takoe MOLIHOCThL cpabaThiBaHUsI peJie HarpaBJieHusi MOIHOCTH? [Ipu KakoM yriie

MeXAy BEKTOPaMH TOKAd KW Hallps>KEHHs OHa MHHHUMaJIbHa?

11.

HapucyiiTe yrioByr0 XapaKTepUCTHKY peJie HarpaB/ieHUst MoL{HOCTH. O603HaubTe Ha

Hell 30HbI yTJIOB CpabaThIBaHUs, YI/I0B OJIOKWPOBKH, TMHUIO HYJIEBBIX MOMEHTOB, JINHUIO
MaKCHMa/IbHbIX MOMEHTOB.

12.

Uro Takoe 90-rpajsycHas cxema BK/IFOUEHU peJjie HalpasjieHUs: MOLHOCTH? [l uero

OHa HpI/IMEHHETCH?

Tema (pa3gen): duddepeHiiranbHas 3amura
Borpocs! jj1s1 KOHTpOIIA:

1.
2.
3.

Ha3zoBuTe 0CHOBHbIE U pe3epBHbIe 3allMThl TPaHCPopMaTopa.
OO6BsicCHUTe PUHLUI AelCTBYs AvddepeHIanbHOM 3alUThl TpaHchopmaropa.
HapucyiiTe cxeMy TOKOBBIX Liereid AuddepeHLIMaIbHON 3aluThl. YTO Takoe mnjieuyu

IddepeHMaIbHON 3a1UThl, AU depeHLaibHas LeMb?
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4. Kakas 30Ha geiictBus y auddepeHLianbHON 3aIUThI?

S. Yro Takoe TOoK HebasaHca? Uem OH BbI3BaH U KakKle COCTaBJISIOLHE UMeeT?

6. [Touemy TpaHCc(opMaTOpbl TOKa Ha CTOPOHE TPeyrobHKKA CU/I0OBOr0 TpaHC(opmaTopa
COeJIMHSAIOTCS B 3Be3/ly, @ Ha CTOPOHe 3Be3/ibl — B TPEYTOJIbHUK?

7. Insi uero B pene PHT u 13T asis1 nuddepeHLiManbHON 3aUThI KCHIOIb3YIOTCS
HaChILaroIMecs TpaHCPOpMaTopbI?

8. Yro xapakTepu3yroT Ko3pdurenTs Ka nu Kogn?

9. [17151 uero Hy>kKHbI ypaBHUTe/IbHbIe 0OMOTKH? Kakue MOTyT ObITh BapUaHThI UX
WCII0/Ib30BaHUsA?

10.  Yem ommuarorcs pesie PHT-565 u [13T-117

11. Urto Takoe TopMOXkeHue? [l uero OHO NpUMeHseTcs?

12. Hapucy¥iTe TOPMO3HYIO XapaKTepUCTUKY AU depeHIMaTbHON 3alKUThI C TOPMOKEHUEM.
Yro oHa oTobpaxkaeT?

13.  Kaxk BrInosnHsgeTcs 3aiuTa TpaHcopMaTopa OT neperpysa?

14. ['ne ycraHaBMBaeTcsi ra30Boe perie /1S 3allMThl TpaHcdopmartopa? TlosicHuTe NpUHLUI
ero JIeMCTBYs.

15. ITo KakMM yCI0BUSIM BbIOMpaeTcst TOK cpabareiBanus pene PHT-565?

16.  Uem xapakTepu3yeTcs YyBCTBUTEIbHOCTb 3all{UT TpaHChopMaTopa?

Tema (pa3gen): Penelinas 3aiquta anemeHToB COC

Borpocs! jj1s1 KOHTpOIIA:

1 B uém oTnrume makcumanbHOM TOKOBOM 3amiuthl (MT3) ot TokoBol otceuku (TO)?
2 ITo KaKoMy yC/IOBHIO BbIOMpaeTcsi ycTaBKa ToKa cpabaTbiBanusi MT3?

3. UTto Takoe CTyreHb CeJIeKTUBHOCTH?

4 KakoB nipyHIMI BeIOOpa yCTaBOK BbIJIeP>KKU BpeMeHr MT3?

5) Uro Takoe KO3 (ULMEHT UyBCTBUTENIbHOCTU? Kakue 1onyCcTUMble 3HauUeHust
KO03(pULIeHTa YyBCTBUTETBLHOCTH [J/1s1 OCHOBHBIX U Pe3ePBHbIX TOKOBBIX 3alL{UT?

6. KakyM 06pa3om MOXKHO MOBBICUTh UYBCTBUTE/ILHOCTE MT3?

7. Yro Takoe camo3anyck? Kakue 3HaueHHs1 MOXKeT IPUHUMAaTh KO3 @ULIMeHT camo3arycka
ripu Beibope ycraBku MT3?

8. M306pa3suTe 1ieru nepeMeHHOr0 TOKa U oriepaTvBHEIe reru MT3.

9. Uro Takoe MT3 ¢ nyckoM 110 HanpspkeHUr0? B Kakux ciyyasix OHa IpUMeHsIeTCs?
10. Hapucyute cxemy onepaTuBHbIX Lierield MT3 ¢ ImyCKOM IO HarpspKeHUIO.

11.  [ns yero Heo6xoAuM B/I0K-KOHTAKT BBIK/THOUaTeIsl B LIeTH 3/IeKTPOMarHuTa
OTK/IFOUeHUs?

12.  Kak obecrieurBaeTcsi ceieKTUBHOCTb TO?

13. ITo KakoMy yC/I0BHIO BbIOMpaeTcsi ycTaBKa Toka cpabareiBanusi TO?

14.  M3o6pa3ure Lienu repeMeHHOro TOKa U oriepatuBHble Heru TO.

15. Kak omnpezensietcst Tok cpabareiBanust TO ¢ BbIjepKKO BpeMeHH?

16. [Touemy Ha muauu JI2 ¥ Ha TpaHcdopmaTope T maboparopHoro creHga Het TO ¢
BbI/IeP)KKOU BpeMeHH, a Ha inHuu JI1 oHa ecTh?
17.  Uro Takoe KO3QHHULMEHT CXEMBI?

18. UYem oT/MuaeTcs TOK cpabaThIBaHUS 3allMTHI OT TOKA CpabaThiBaHus pesie?

19.  OOBsicHUTe MPUHLIUII IeHCTBUS aBTOMAaTHUeCKOT0 MOBTOPHOTO BK/ItoueHUs (ATIB).

20. HasoBuTe 0CHOBHbIE JOCTOMHCTBA U HeJOCTaTK MUKPOIIPOLIECCOPHBIX 3alUT B
CpaBHEHUY C 3JIeKTPOMeXaHUYeCKUMHU U MOTYTIPOBOJHUKOBBIMM.

21. VI3 KaKMX CTPYKTYPHBIX 3JIEMEHTOB COCTOUT MUKPOIIPOLIECCOPHOE YCTPOMCTBO pesleHOU
3auTel (MYP3)?

22. YTo sIB/SIeTCS T/IaBHBIM OT/IMYUTE/IbHBIM MTPU3HAKOM LIU(PPOBLIX yCTPOoCcTB P3MA?

23.  Kak BbINOJHSETCS U3MeHeHWe yCTaBOK LIM(POBOM 3al{uThl? B KakKuX BeJTMUMHaX OHU

MOTYT OBITh 3a/JaHBI?
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24. Urto Takoe mporpammupyemas JIorMka TepMuHana? [Ijs yuero oHa UCIosb3yeTcs?
25. [Tpy mOMOLIM Yero OCyIecTBseTCss MUHAUKaIMs cpabaTbiBaHuss MYP3?
26. Kakue ¢yHKLIMY TOMUMO 3alUTHBIX MOTYT BBITO/IHATE TEPMUHATbI?

Kputepuu oneHuBaHMA.

OOyuaroLMIACS 3aL[UTHI OTYET 10 MPAKTUUeCKOW paboTe, eC/ii OTBETHIT Ha BCe 3a/JaHHbIe
BOTIPOCHI, TIPOIEMOHCTPUPOBAB 3HaHUe U Y/J0B/IETBOPUTEIbHOE TIOHUMaHHe TeMbl PaOOTHI.
[JoryckaeTcsi 3aTpy/jHeHNe TIPY OTBeTe Ha OZIUH U3 3a/IaHHBIX BOMIPOCOB, MIPH 3TOM
TIpero/iaBaTesib BIpaBe 3a/laTh 1-2 AOTOTHUTEMBHBIX BOIIPOCA, HAa KOTOPhIe 00yYaroIuics
JIO/DKeH JIaTh TOJTHBIN OTBeT. B MPOTHBHOM CiTydae OTUET 10 MPAKTUYeCKOM paboTe 3allyIaeTcs
TOBTOPHO Ha CJ/ieAiytollieM OTBeJEHHOM [ijisl 3TOTO 3aHSITUMU.

6.1.2 cemecTp 6 | YcTHBII onpoc
OnucaHue npoueaypsbl.

Y CTHBIN BEIOOPOUHBIH OMPOC 00yYaroIMXCs Ha JIEKIUAX U TIPAaKTUUECKUX paboTax 1o TeMawm,
TMPON/IeHHbIM Ha MpeAbIAYIINX 3aHATHSX 10 AUCLIUTIIMHE.

Tema (pa3zesn): OO1He BOMPOCH! pe/ieHOM 3aIUThI
Bonpocs! fj1s1 KOHTPOISL:

1. Kakwue TpeboBaHUs TIpebABISIOTCA K pejielHoM 3aiuTe? UTo 03HauaeT Kaxa0e U3 HUX?
2 Uto Takoe 3aljuTa C OTHOCUTE/IbHOU Ce/IeKTUBHOCTHIO?

3. Ha3soBwurTe 3Tarbl pa3BUTHS 3/1IeMeHTHOU 0a3bl yCTpocTB P3nA

4 UeM xapakTepu3yeTcsl U KakK MPOBEPSIeTCS UyBCTBUTE/IbHOCTD 3all[UThI?

Tema (pa3gen): Buzbl moBpeXxieHU B 3/1eKTPOIHEPreTUYeCKHUX CUCTeMax
Boripocs! A1 KOHTPOJIS:

1. Kak pexkxum paboThbl HeHTpau BAMSIET Ha BLIMIOJTHEHUE 3alI[UThI OT 3aMbIKaHUM Ha
3eM/II0?

2. HapucyiiTe BeKTOpHYIO harpaMMy TOKOB M HarpsbKeHUM Tpu Harpy3ke u n-¢gasHom K3.
3. Kakue Bubl noBpexxaenuii (K3) Bl 3HaeTe B CETSX C 3a3eMJ/IEHHON M M30/TMPOBAHHOM
HeuTpasbio?

4. Kakuie 0c0O€HHOCTH y CXeM 3aMellleHus CeTH Ji/isi 0OpaTHOM U HyJ/ieBOMH
1ocJieZl0BaTe/IbHOCTU?

5. Kak MeHsieTcs1 conpoTHB/IeHHe reHepaTopa 6e3 peryupoBanust Bo30yxaerus ripu K3?

Kak 510 B/IMsieT Ha BesinurHy Toka K37

Tema (pa3zen): i3mMeputesnibHble TpaHCHOpPMaToOphbl ToKa. V3MepuTesibHbIe TpaHC(HOPMaTOPhI
HarpspKeHust
Bonpocs! fj1s1 KOHTPOISL:

1. Kakoit HoMMHa/IbHBIY BTOPUYHBIN TOK TpaHCcGopMaTopoB Toka (TT)?

2. Hapucyute cxemy 3amerjenust TT. B uém npuunHa norpewHocty TT?

3. 151 yero v Kak Hy’>KHO OIpe/ie/iiTb O4HOIOJIsIpHBIe BBIBOZABI TT7?

4. Yem omacHO pa3mbikaHve BTOpu4HOM 00MoTkM TT mpu Harpy3ke? Hapucyiite rpadguk
HarpsDKeHYsl Ha Pa30MKHYTON BTOPUYHON 0OMOTKe.

5. Kak Boioupatorcst TT asist P3 u TT g1 u3mepuTenbHBIX TPUOOPOB?

6. B kakux cnyvasx TT HaumHaeT paboTaTh B pexkuMe HachimeHus? Kak npu stom
MeHsIeTCs ero MorperHoCcTsb?

7. Kakue cxembl coeiuHeHus 00MOTOK TT BbI 3HaeTe?

8. [Touemy B ceTsix 6-35 KB gocratouHo ycraHoButh TT B 2 u3 Tpéx ¢as?

9. UYto Takoe KO3(PUIMEHT CXeMbl?
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10. Ot uero 3aBUCUT Harpyska Ha TT?

11. Kakoe HoMKHa/ibHOe BTOpUUHOe HanpsbkeHue TH?

12. Kakue cxembl coeriHeHust o0OMoTok TH BbI 3HaeTe?

13.  [ns yero 3a3eMJsIsitOT HelTpasb repBuuHoi o6mMoTku TH, coerHEHHOI B 3Be37y?
14. 151 yero npyUMeHsIOT nATUCTep)kHeBble TH?

15.  [ns yero rpejHa3HaueHa cxeMa coefiuHeHusi 00MOTOK TH B pa3oMKHYTbIi

Tpeyro/sbHUK? Kakoe Ha eé BbIBoJax HanpspbkeHue? Korga oHo nossiserca? Kak nposepsiercs
VICTIPABHOCTb 3THX Liernen?
16. KakoB npuHIum paboT eMKOCTHBIX JiesiuTesneil HanpspkeHusi? ['ie uX IpUMeHsFoT?

Tema (pa3sgesn): PUIbTPbI CUMMETPUYHBIX COCTABJISIOLIMX TOKA M HanpsbkeHus. Pese
Borpocs! fj1s1 KOHTpOS:

[lns yero B peneliHou 3ammre npuMeHstoT @CC? Kakue Bbl 3Haete tumnsl @CC?
Korpa nosiBisttorcst TOK ¥ HanipspkeHue HIT?

Kak Beimosinute @THIT u ®HHII?

Uem OT/IMYArOTCS 371eKTPOMAarHUTHBIE pejie OT UHYKLIMOHHBIX?

[ToueMy BO3HMKaeT BUOpaLMs SIKOPS Y 3/IEKTPOMarHUTHBIX pesie? Kak eé yMeHbIINTS?
Kak n3MeHUTb TOK cpabaThiBaHUsI 37IeKTPOMarHUTHOTO pesie?

UTO HY>KHO /15 CO3/laHUs Bpallialolllero MOMeHTa B UHAYKLMOHHBIX pejie?

Nk wWN =

Tema (pa3gen): IcTouHMKM OmepaTUBHOTO TOKAa. MakcrMMasibHasi TOKOBas 3aiiuTa. ToKoBas
oTCeuka
Borpocs! jj1s1 KOHTpOIIA:

1. [17151 uero Hy>keH oriepaTUBHBIN TOK? Kakre 0CHOBHBIe IPYTIIbI TOTpebuTe ei?

2. Ha3oBute B1/ibl MICTOYHUKOB II€PEMEHHOr'0 OIlepaTUBHOIO TOKA. B 3/1eKTpoyCcTaHOBKax
KaKMX KJIaCCOB HarpsbKeHUsl IpUMeHsieTcst nepeMeHHbIi OT?

3. Ncrounuk nocrosgHHoro OT. [locToMHCTBA U HEJOCTATKU.

4. UYro Takoe MT3?

5. Kakue xapakTepuCTHKY Bbllep>KKU BpeMeHU Yy MT3 Bbl 3HaeTe? Hapucylirte ux.

6. Kak fomkHa Bectu ce0st 3aiiiyTa ripu ABoiHbeix 3H3 B ceTy ¢ U30/1MpoBaHHON
HeuTpasblo?

7. UTo Takoe camo3arnyck?

8. Ot uero oTcTpauBaeTcsi TOK cpabareiBanuss MT3? 3anmumre Gpopmyity.

9. YeM oTMyaeTcsi TOK cpabaTbiBaHUsI 3allIUThI OT TOKa cpabaThIBaHUS pesie?

10. Kak obecrnieunBaetcs ceslektBHOCTE MT3? UTo Takoe CTyTieHb CeleKTUBHOCTH? Uemy
OHa paBHa?

11. Yro Takoe Ko3duimenT uyBcTBUTEIBHOCTH A1t MT3? Uemy oH fjo/keH ObITH paBeH?
12. Kak noBbICUTh UyBCTBUTENBHOCTE MT3?

13. st yero mpumensiercss MT3 ¢ ryckom 1o HarpspkeHHio? UTo Takoe KOMOMHUPOBaHHBIH

MyCK MO0 HaMpsKEeHU0?
14. Yto Takoe TO? Yem otmmuaercsa TO or MT3?

15. Kak u3mensieTcsi Tok K3 B 3aBUCMMOCTH OT paccTosiHUsI 1o Touku K3? Hapucyiite
rpacduk

16. OT uero orcTpauBaeTcs TOK cpabaTbiBanusi TO? 3amnumure dhopMyy.

17. Urto Takoe kKauaHus? Yem onu onacHsl gy TO?

18. st uero BpeMmst cpabareiBanus TO fiesiat0T OTJIMYHBIM OT HYJISA?

19. [ns uero Hy>kHa TOB?

20. Ot uvero orcrpauBaetcss TOB? Ec/iv eCTh HeCKOJIBKO CMEKHBIX YYaCTKOB, TO C KaKUM U3
HUX Oyget coryacoBeiBaThcsi TOB?

21. Kak BoimosiHsoT TO B ceTH € BYXCTOPOHHUM ITUTaHUEM?

22. Yro Takoe HecenekTtuBHast TO? Kak ucnpaBiisieTcst eé HeceneKTUBHasE paboTa?
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23. Kak onpeziensiercst 30Ha zetictBus TO? Kakoii oHa fo/pkHa ObITE coriacHo [TY3?
24.  UYrto Bxoaurt B 30HY 3awuTtsl TO u TOB?
25. Kakue cTyneny o0pa3yroT JBYX- ¥ TPEXCTYIIEHUATYH0 TOKOBYIO 3aIlIUTY?

Tema (pa3gesn): HarpaB/ieHHbIe TOKOBbIe 3alUTHI. 3al[UThI OT 3aMbIKAHUM Ha 3€MJTHO
Bornpocsl /151 KOHTpOJIS:

1. Kakue 3al{UThl HA3bIBAIOTCS HAMpaB/JIeHHbIMU? B KakuX ceTsX OHU IPUMEHSOTCA?
Kakoe HanpaBneHve Toka B P3 curTaeTcs o0KATE/IbHBIM?

2. 151 4ero C/1y>kKUT peJjie Harnpas/IeHUs] MOLLIHOCTH?

3. ITo Kako¥ cxeme uallle BCero BK/IHOUaeTCs pejie Harpas/aeHUs MoIHocTU? [Touemy
VIMEHHO Takas cxema?

4. Korpa T3 B cet ¢ AByXCTOPOHHUM MHMTaHUEM MOXXHO CZleJlaTh HeHarpaBIeHHOMN ?

5. Uto Takoe MEpTBas 30HA HalpaB/IeHHOU 3aluThl? [IoueMy MEpPTBast 30Ha eCTb TOJILKO
npu Tpéxgasnbix K3?

6. Kaxk pe>xuim paboThl HelTpaiy BusieT Ha BBITIOJTHEHHE 3allMThl OT 3aMbIKaHUM Ha
3emsnr0? Ha uto pearvpyroT 3TH 3auThl? Ha Kakyr0 CHMMeTpUYHYH0 COCTaBJISIOLYIO?

7. Kak n3meputs Tok HII B ceTu ¢ 3a3eM1€HHON HEUTpablO?

8. [Touemy T3HII MoryT fesaTh HarpaB/IeHHBIMU /la)Ke B CeTU C OZHOCTOPOHHUM
nuranueM? OTKyza 8T «roanuTka» Touku K3 tokamu HIT?

9. [To KakOMy IIpU3HAKy MOXKHO ITOHSATb, YTO ITPOU30ILIO 3aMbIKaHUe Ha 3eMJI0 B CeTH C
V30/ITMPOBAaHHOM HeUTpasnbio? Kak Ipu 3TOM BBISIBUTB NTOBPeKAEHHOE NTPUCOeJUHEHNEe?

10.  Kak uaMepuTb eMKOCTHOM TOK B CETH C U30JIMPOBAHHOM HelTpablo? Kakoit

TpaHcdopmarop 1 3Toro puMeHsieTcsi? Kak 3a3eMssitoT pu 3ToM OpoHto Kaberns?

Tema (pasgen): JuddepeHipanbHas 3ammra
Bormpocs! fi7151 KOHTPOJIS:

1. B uém cocTouT NMpUHLIMIT AeCTBUS MPO/0/ibHOM fuddepeHIMaTbHON TOKOBOU 3all{UThI?
UYeMm BbI3BaH TOK HebanaHca?
2. Inist uero B muddepeHIHaIbHBIX peJie IPUMEHSTIOT ObICTPOHACKIIIIAIIIHECS]

TpaHchopmaTophel? UTo Takoe TopMoykeHue B AuddepeHiinanbHol 3aiuTe? OT yero
OTCTpPaWBAIOT TOK cpabaTbiBaHus AU depeHIuaTbHON 3alUThI?

3. B uéMm 3akrouaroTcsi 0cobeHHOCTH AuddepeHIManbHbIX 3allUT TpaHCPOPMATOPOB U
aBTOTpaHC(hOpMaTopoB?

Tema (pa3gen): Penelinas 3amumra 3nementoB COC. Pe3epBupoBaHue B pesileiHOM 3aluTe
Bornpocsl f/151 KOHTpOJIS:

1. [TepeunicivTe BU/bI TOBPEX/€HUH U 3alUThl TPAaHC(OPMATOPOB U
aBTOTPaHC(OPMaTOPOB.

2. [TepeuricyTe BU/bI TOBPEX/IE€HUH 1 3allIUThI TMHUH 3/1eKTPOIIepejaun.

3. [MepeuricvTe BU/IbI TOBPEX/I€HUM U 3aIUThl COOPHBIX LLIWH.

4. [TepeunicuTe BU/bI TOBPEX/EHUM 1 3alUThI 3/1€KTPOZABUraTeIei.

5. HasoBure criocobbl pe3epBUpOBaHUsI B pesieiHOM 3arure. B uémM COCTOUT MPUHLUI

JleCTBHUS YCTPOICTBa pe3epBUPOBAaHMs IIPY OTKa3e BhIK/IOUaTesIs?

Tema (pa3gen): ABToMatrka 371eMeHTOB COC
Bornpocsl /151 KOHTpOJIS:

1. B uém cocTonT Ha3HaueHKe Y IPUHLIMI elCTBUS aBTOMaTUUeCKOI0 TTIOBTOPHOIO
BK/moueHus (ATIB)? Uro Takoe yckopeHue 3aiur rociie AITB v onepaTuBHOe ycKopeHue?

2. B uém cocTonT Ha3HaueHKe Y NIPUHLIMI IelCTBUS aBTOMaTUUeCKOI 0 BBOZia pe3epBa?

3. B uém cocTouT Ha3HaueHKe ¥ IPUHLIMII IeliCTBHUS aBTOMaTUUeCKOM YaCTOTHOM pa3rpy3Ku

M YaCTOTHOI'O aBTOMATH4Y€CKOI'O NMOBTOPHOT'O BK/IFOUEHMUS?
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Kpurepumu onjeHuBanus.

B TeueHue cemecTpa KaXKAbIi 00yyaroiuiics B TeueHre 1-3 pa3 (B 3aBUCHMOCTH OT YKC/Ia
o0yuaroIrXxcs B TPYIINax) y4acTByeT B YCTHOM Orpoce (BbIODOPOYHO TI0 CMIMCKY TPyTinbl). OTBET
Ha BOTIPOC JIO/DKEH ObITh KPAaTKKUM U COZieprKaTeTbHbIM. 3a KaXK/[blii HeBEPHBIN OTBET WM
OTCYTCTBHE OTBeTa 00yuJaroIuiics rosydaeT mrpacdHou 6an. [Ipu ciade mpoMesKyTOUHOM
aTTeCcTaluy 3a KaXKAbIi mTpadHO# 6amn 00yJarouiics MosydaeT 1o AOMOTHUTEeTbBHOMY
BOIMPOCY 0 TOM >Ke TeMe, KOTOpasi BbI3Bajia 3aTPyAHEeHHs TIPU YCTHOM OIIpOCe.

6.1.3 cemectp 7 | OTUeT
Omnucanue nponeaypel.

3arura OTYéTa 0 MPAKTHUECKOM paboTe B hopMe UHAUBUAYAIBHOTO cObece10BaHuUsI TIOCTIe
BBITIO/THEHHS] COOTBETCTBYIOII[eH pabOThI ¥ M3yUeHHUsI TEOPeTUUYECKOTr0 MaTeprara.
[TpernosaBaTesb 3a/1aéT 00yyJaroleMycsi BBIOOPOYHO 3-5 BOIIPOCOB T0 TeMe PabOThI.

Tema (pa3zen): i3mMeputesibHble TPaHCPOPMATOPhI TOKA

Boripocs! A1 KOHTPOJIS:

HasHauenue TpaHcopmaropa TOKa.

[TpuHLMN AeicTBUs TpaHChOpMaTopa ToKa.

KoHcTpykius TpaHCchOpMaTOpOB TOKa.

YcnoBHble 0603HaueHUs1 TPAaHC(HOPMATOPOB TOKA Ha CXeMax.

CxeMa 3amelljeHUs TpaHCGopMaTOpa TOKa.

B uém npuyrHa norpemHocTy TpaHCPOpPMaToOpoB TOKa?

[Touemy HeJOITyCTHMO pPa3MbIKaTh BTOPUUHYIO 0OMOTKY TpaHC(hopMaTopa ToKa?
KakuM BbIOMpaeTCst HampaB/ieHre TOKa BO BTOPUUHOM 00MOTKe TpaHChopmaTopa ToKa?
Kak skcrepruMeHTa/IbHO OTpe/le/TUTh OJHOTIO/ISIPHbIE BBIBO/[bI TIEPBUUYHOMN U BTOPUUHOM
06MOTOK TpaHCOpMaTOpPOB TOKa?

LN W=

10. Kak cHuMaeTcsi BosibTaMIiepHast xapaktepucTtuka (BAX) TpancdopmaTopa Toka? Yro o
Hell MO>XKHO OITpe/le/TUTh?

11. OT uero 3aBUCHUT AOIyCTUMasi Harpy3Ka TpaHcopmaTopa ToKa?

12. B koopguHaTax U = f(I) mocTpoersl BAX aByX 06MOTOK MCITpaBHOTO TpaHC(opmMaTopa

Toka. Kakasg BAX OyzeT MpoxoAuTh BhIllle: 0OMOTKH, TTpeJHA3HAUEHHOM /71T U3MePeHUH, UK
00MOTKH /17151 pesielHo 3aiuThl? [Touemy?

13. Kak 1o BHellIHeMy BUAY ABYX CepZieUHHKOB O/IHOTO TpaHC(hopMaTopa ToKa OIpe/|eIUTh,
Ha KaKOM M3 HMX pacrosiokeHa 0OMOTKa, MpejHa3HaueHHas /it M3MepeHHtH, a Ha KakoM — ZIJist
peJieliHOW 3alUThl?

Tema (pa3gen): Pene
Boripocs! A1 KOHTPOJIS:

1. HasHaueHne npoMeXXyTOUHBIX peJie.

2. ITpyHLMN JeiCTBYS NPOMEeXXYTOUHBIX peJie.

3. KoHCcTpyK1jMst IPOMEXYTOUHBIX peJie.

4. CxeMa BHYTPEHHUX COeJMHEeHUM TPOMeXyTOYHOI'O pejie.

5. B kakue Liery BK/IFOUarOTCS KaTYILIKU IPOMeXyTouHbIX pese PII-23, PII-25, PI1-2507?
6. Kak BHellIHe OT/IMUUTB IIPOMEXXYTOUHOE peJie IIOCTOSTHHOI'O TOKa OT peJie [IepeMeHHOr0
TOKa?

7. Kax noBeziéT cebsi IpoMe)KyTOUHOe peJie TOCTOSIHHOTO TOKA NP ero BK/IIOUeHHH B 1iellb
rlepeMeHHOro Toka?

8. I[Tpu KakoM HamnpsDKeHUU J0JDKHBI cpabaThiBaTh IPOMEXKYTOUHbIe pesie?

9. OT uero 3aBUCHUT BpeMsi cpabaThIBaHUsI POMEKYTOUHOTO pee?

10.  Kakoe BpeMsi cpabaTbIBaHusI )KelaTelbHO 00eCreunTh JJIsi IPOMeKYTOUYHBIX pesie B
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OO/BIIMHCTBE CTyJaeB?
11. HasHaueHue MeziHbIX 11aiib y pene PTI-251, PI1-252.

12. [Touemy Bpemsi cpabaTbIBaHUs y TTPOMEKYTOUHBIX pesie MoCTosTHHOTo Toka PI1-23 u PII-
251 HeogvHaKoOBOE?

13.  Kak paboTaeT nmpoMeXyTO4HOe peJie C yepKuBaroieii 0OMOTKOM?

14. HasHzaueHue pesie BpemeHU.

15. [TpyHLUI eNCTBUS pesle BpeMeHH.

16. KoHcTtpykuus pene BpeMeHu.

17. Cxema BHYTPeHHHUX COeZJMHEeHUH peJie BpeMeHH.

18. B Kakue Llerny BK/IFOUAKOTCS KaTyLKU pesie BpemMeHnu PB-100, PB-2007?

19. Kak BHellIHe OT/IMUUTE peJie BpeMeHU [TOCTOSTHHOI'O TOKa OT peJie BpeMeHU IepeMeHHOr o
TOKa?

20. ITpy KaKOM HamnpsDKeHUU JOJDKHBI CpabaThiBaTh pesie BpeMeHu?

21. TWrbl KOHTAKTOB peJie BpeMeHU.

22. Kakue KOHTaKThI, 3aMBIKAIOIIMECs C BbIZEP’KKOU BpeMeHH, MOTYT OBbITh y pesie BpeMeHH?
23.  3a cuéT KakoW CUJIbl IPUBOJUTCS B [IeMCTBUE YaCOBOM MEXaHH3M pejie BpEMEHU?

24. Ha karyuky pene Bpemenu (220 B) ¢ uacoBbIM MeXaHHU3MOM B O/JHOM CJlyuae Mojaau

HanpsbkeHre 210 B, a B agpyrom — 230 B. B kakom ciiyuae Bpemsi cpabaTbiBaHUS pejie BpeMeHH!
Oyzet 6onbiie? [Touemy?

25.  Heobxoaumo 3aMezyiuTh JieficTBHe pesieliHOM 3alyThl Ha 2 c. Kakoe [y 3TOro Jyiyutiie
BBIOpaTh pesie BpeMeHu: o mikaioi 9 ¢ i 20 c? Tlouemy?

26. Hasnauenue pesnie PT-80.

27.  IlpuHuun pericteus pene PT-80.

28.  Koncrpykuus pesne PT-80.

29. Cxema BHyTpeHHHUX coefiuHeHHUH pese PT-80.

30. B kakue uenu Bk/ItOUyaeTcs Katyiuka pesie PT-807?

31. KoM0OuHarmst Kakux /IByX TIPUHLIUIIOB [IeHICTBUS 37IEKTPOMEXaHUUeCKHUX pesie
MCI10JIb30BaHa B pesie PT-807

32. Yrto HeoOX0AUMO [jisI CO3/IaHUsI MOMEHTA, BpAIAloIIero ANCK pesie?

33. Hnst wero B penie PT-80 ripuMeHsieTcs paciueryieHue To/iroca Ha /iBe 4aCTy U
5KpPaHWpOBaHHUe OJIHOM U3 HUX?

34. Uro Takoe TOK TporaHus Aucka? Kakyro BeJlMurMHy OH UMeeT?

35. Bparjaercs i guck pesie PT-80 mipu Tokax B KaTyllKe MeHbllle HOMUHA/ILHOr0? Ecim
[la, TO TIoOYeMy TIpH 3TOM He MPOUCXOAUT cpabaThiBaHusI pere?

36.  Kak Ha3bIBaeTcCsl XapaKTepHUCTHKa BpeMeHH cpabaThIBaHUsI MHAYKLIMOHHOTO 3/IeMeHTa
pene PT-80? ITosicHuTte e€é cMbIC.

37. Kak n3meHuTh HOMMHA/IBHBIN TOK pesie PT-807

38.  Ilpu nomoi uero u3MeHs1eTcsi BUJ, TOKOBPEMEHHOU XapaKTepUCTUKY UHAYKLIMOHHOTO
s/1eMeHTa Ha pene PT-807?

39. Kak perynmmpyetcst TOK cpabaTbiBaHHsI OTCeUKH B pesie PT-80?

Tema (pa3gen): ICTOYHUKM OrepaTUBHOIO TOKa

Borpocs! jj1s1 KOHTpO/IA:

HasHauenue pene PI1-341.

[Tpunnmn peiicteus pene PI1-341.

Koucrpykuus pene PII-341.

Cxema BHYTpPeHHHUX coefuHeHUH pesne PI1-341.

B kakue Lenu BK/IHOYArOTCS KaTylky pene PI1-3417

Kakue 3HaueHHss HOMUHA/IBHOT'O TOKa MOXKHO yCTAaHOBUTB Ha pejie? Kak 3710 cgenars?
Ha3HnaueHnue HacebIjaroierocst tpaHcgopmaropa pese PI1-341.

[lns yero npefHa3sHavYeH KOHZEHCATOP, MOK/II0UeHHbIN T1apasiie/lbHO BTOPUYHOU

PN hAWN
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0OMOTKe HachIaroIierocst TpaHcopmaropa?

9. st yero npeiHa3HaueHbl CUJIOBbIE TIepeK/IroYarolre KOHTakThl pesie PI1-3417 B uém
0Cc00eHHOCTh PabOThI 3TOM KOHTAKTHOM CHCTEMBI?

10. Uem otmmuaetcs pene PI1-341 ot pene PI1-3217

11. Kak gobuBarotcs Toro, uto6sl pesne PI1-341 u PT1-321 He noaBamv KOMaHy Ha
OTKJ/IFOUeHHe BBIK/IF0UaTe st [IPY HOMUHA/IbHOM TOKe B KaTyllIKax?
12. Ha3nauenue pesne Bpemenu PBM-13.

13. [TpuHLMn AeiicTBUs pene BpemeHu PBM-13.
14. KoHuctpykuus pese Bpemen PBM-13.

15. Cxema BHYTpPeHHHUX coeJJMHeHU! pesie BpemeHu PBM-13.

16. B kakue Lierny BK/IFOUAIOTCS KaTYLLIKU pejie BpemeHu PBM-13?

17.  Kakue 3HaueHVsi HOMVMHA/IbHOTO TOKa MOXXHO yCTaHOBUTb Ha peJsie? Kak 3T0 cziesars?
18. Kak npuBosuTcs B IeCTBHe MO/IBU)KHAS PaMKa pesie BpeMeHu PBM-13?

19. Ot 4ero 3aBUCUT YaCTOTa BpalLleHHsI pOTOpa CUHXPOHHOTO JiBUraTesIsl pejie BpeMeH!
PBM-13?

20. st paboThl CHHXPOHHOM MaIlIMHbI He00X0AMMO Ha/lMyle MarHUTHOTO TIOTOKA

B030y>kzeHus. Kak BbITIO/HSIeTCSl BO30Y»K/[eHe CHHXPOHHOTO JIBUTaTesisi pesie BpemeHu PBM-
137

21. [lns yero B pene BpemMenu PBM-13 nprMeHseTCsl NpOMeXXyTOUHBIA HaChIAFOIIMICS
TpaHchopmaTop?

22. Ha3oBuTe UCTOYHUKHU [TepeMEeHHOI'0 OIepaTUBHOIO TOKaA.

23.  Uro Takoe JellyHTHpPOBaHUe 3JIeKTpPOMarHuTa oTK/roueHus? [louemy He fionyckaeTcs

pa3MbIKaHHe BTOPUYHOM 0OMOTKM TpaHCOpMaTopa TOKa IpU Tofiade TOKa B LieTlb
3/IeKTPOMAarH1Ta OTK/IF0YeHUs?

24.  HapucyliTe cxeMy TOKOBOM 3alllUThI C [leIIIlyHTUPOBaHUEM 3/71eKTPOMarHyTa OTK/II0UeHUs
Y 00BbsICHUTE JIOTUKY eé JeiCTBUSI.

Tema (pa3gen): MakcumasbHasi TOKOBasI 3allldTa
Borpocs! jj1s1 KOHTpOIA:

1. Hasnauenwue pesnie PT-40 u PH-54.

2. [TpyHLMI AelCTBUA 3/1eKTpoMarHuTHBIX peste PT-40 u PH-54.

3. Koucrpykuus pene PT-40 u PH-54.

4. Cxema BHYTpeHHHUX coeZiuHeHUH pese PT-40.

5. Cxema BHYTpeHHHUX coeZiuHeHul penie PH-54.

6. B kakue Lierny BK/IFOUarOTCs KaTyLku pejie PT-40 u PH-547

7. Kak u3mensitoTcst ycraBku cpabatbiBanus pesie PT-40 u PH-54?

8. [ns uero B penie PT-40 nipeyCMOTpeHO JBe KaTyLLUKU Ha MarHUTOIIPOBOJe?

9. Inst uero B pene PH-54 nipegycMoTpeHo fo0aBoUHOe COMPOTHUB/IEHKE?

10. B uém oTiume pese MakCMMaIbHOTO [IeHMCTBUSA OT pejle MUHUMAIBHOTO [IeMCTBUSA?
11. Yro Takoe TOK cpabaTbiBaHUs U TOK BO3Bpara peje?

12. [ToueMy y MakCHMaJIbHOTO peJie TOK cpabaThiBaHMst OOJIbIIIe TOKA BO3BpaTa?

13.  Yro Takoe K03 duLMeHT Bo3BpaTa pesie?

14.  Kak pasnnuarorcsi K03 duULMeHThl BO3BpaTa /i/1s pejie MaKCUMaabHOT0 U MUHUMa/bHOTO
JlelCcTBUS?

15. UTo Takoe HOpMabHO Pa30MKHYTBIM ¥ HOPMa/bHO 3aMKHYTBIA KOHTAKT pejie?

16.  Kakoe yc/oBUe I0/KHO BBITTOJTHUTHCSI, UTOOBI SIKOPb peJjie TIPUTSHYJICS ?

17. Kak 3aBUCHT 3/1eKTPOMarHUTHBIM MOMEHT OT TOKA B KaTyl1ke pese? KakoB ero 3akoH

v3MeHeHus1 BO BpeMeHU i pene PT-40 u PH-547?

18. [TpuumHa BubOpauuu sikopsi y pesie PT-40, PH-54.
19. Kak ymeHbI11at0T BUOpaijuio sskopsi B pesie PT-40?
20. Kak ymeHnbIaroT BUOparto skopsi B pesie PH-54?
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21. Kakum criocobom MOKHO OTpery/upoBaTth TOK cpabateiBanus pesie PT-40 mpu ero
3HAUUTE/IbHOM OTK/IOHEHWU OT YCTaBKU?

22. [Touemy c yBeMueHWeM KPaTHOCTU TOKA B KaTYILKe pejie YMeHbIlaeTCs ero Bpems
cpabaThiBaHUsA?

23. [Touemy npu “U3MeHeHHH coeZMHeHUsI 0OMOTOK pesie PT-40 c rocneoBaTebHOE Ha
rapasijie/ibHOe yCTaBKa yBe/MuuBaeTCs BABoe?

24. 3a CUéT yero CrjakKuBarOTCs My/IbCALIUU BbINIPSAM/IEHHOT' O HampspkeHus B pesie PH-547

Tema (pa3gen): HarpaByieHHbIe TOKOBBIE 3alUThI

Borpocs! gj1s1 KOHTpOS:

Ha3nauenue pese HanpasieHus MolHOCTY PBM-170.

[TpunHuyn gevicteus pene PEM-170.

Koucrpykuus pene PBM-170.

CxeMa BHyTpeHHUX coefuHeHul pesie PEM-170.

B kakue Liery BK/IFOUArOTCA KaTyLIKU pejie PEM-1707?

Yro Heo6X0AUMO [jisi CO3/laHUsI MOMEHTa, IOBOpPauMBaloIllero poTop pese?
HapucynTe BeKTOpHYIO rarpaMMy TOKOB, HalpsDKeHUU U MarHUTHBIX ITIOTOKOB peJie
HaripaBJ/leHUs] MOLLIHOCTH.

NoUuhkwWN =

8. Uro Takoe caMoxog, pese? [y uero U Kak IpoBepsieTcs pejie Ha CaMOXO0Z,?

9. Yro Takoe yroy MakCMMasbHOM UyBCTBUTE/ILHOCTH pesie? Kak OH ornpejesnsiercs?

10. YT0 TaKoe MOIIHOCTb CpabaThIBaHMS pesie HampasieHust MOIIHOCTH? [1pu Kakom yrie
MeJKJy BeKTOPaMM TOKa U HarlpsKeHWst OHa MUHHAMaJlbHa?

11. Hapwucyiite yrioByt0 XapakTepHUCTHKY peJsie Harpas/ieHus: MoIHOCTH. O603HaubTe Ha

Hell 30HbI YTI/I0B cpabaThiBaHUSs, YII0B O/IOKUPOBKH, JTMHUIO HYJIEBBIX MOMEHTOB, JTMHUIO
MaKCHUMa/bHbIX MOMEHTOB.

12. Uto Takoe 90-rpaziycHasi cxeMa BKJ/IFOUEHUSI peJjie HarpaB/ieHus MOLHOCTH? /151 uero
OHa IpUMeHseTCs?

Tema (pasgen): JuddepeHipanbHas 3ammra
Bormpocs! fi/151 KOHTPOIS:

1. Ha3zoBuTe OCHOBHBbIE 1 pe3epBHbIe 3all{UThl TpaHC(hopMaTopa.

2. OO®BsACHHTE MPUHIUI AelcTBUA AuddepeHIIanbHON 3al[uThl TpaHChopMaTopa.

3. HapucyliTe cxeMy TOKOBBIX Lieniel AudQepeHLManbHOM 3auThl. UTO Takoe Iieun

I depeHIMaTbHON 3alMThI, AU(depeHLaabHas Lienb?

4. Kakas 30Ha geiictBus y auddepeHLianbHON 3aIUThI?

S. Yro Takoe ToK HebasaHca? Uem OH BbI3BaH U Kakle COCTaBJISIOLHE UMeeT?

6. [Touemy TpaHCc(opMaTOpbl TOKA Ha CTOPOHE TPeyro/bHKKA CU/I0OBOr0 TpaHC(opmaropa
COeJIMHSAIOTCS B 3Be3/ly, @ Ha CTOPOHe 3Be3/ibl — B TPEYTOJ/IbHUK?

7. Ins uero B pene PHT u 13T anis1 nuddepeHLianbHON 3aUThI KCHIOIb3YIOTCS
HaChILaroIMecs TpaHCPOopMaTophbI?

8. Yro xapakTepu3yroT Ko3pdureHnTs Ka nu Kogn?

9. [17151 uero Hy>kKHbI YpaBHUTe/IbHbIe 0OMOTKH? Kakue MOTyT ObITh BapUaHThI UX
WCII0/Ib30BaHUA?

10.  Yem ommuarorcs penie PHT-565 u [13T-117

11. Urto Takoe TopMoXkeHue? [l uero OHO NpUMeHseTcs?

12. Hapucy¥iTe TOPMO3HYI0 XapaKTepUCTUKY AU depeHIIMaTbHON 3alKThI C TOPMOYKEHUEM.
Yro oHa oTobpaxaeT?

13.  Kaxk BrInosnHsgeTcs 3aiuTa TpaHcopMaTopa OT neperpysa?

14. ['ne ycraHaBiMBaeTcsi ra30Boe perie /1S 3allMThl TpaHcdopmartopa? TlosicHuTe NpUHLUI
ero JIeMCTBYs.

15. ITo KakKuM yC/I0BUSIM BbIOMpaeTcst TOK cpabareiBanus pene PHT-565?
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16. YeM xapakTepu3yeTcsl UyBCTBUTE/IbHOCTD 3allUT TpaHc(opmaTopa?

Tema (pa3gen): Penelinas 3amumra 3nemeHToB COC

Borpocs! fj1s1 KOHTpOS:

B uém oTrume MakcumaibHOM TOKOBOM 3amuTthl (MT3) ot TokoBoi otceuku (TO)?
[To kKakoMy ycC/I0BHIO BbIOMpaeTcs ycTaBka TokKa cpabaTbiBaHust MT3?

UTo Takoe CTyleHb CeJIeKTUBHOCTH?

KakoB npuHLUIT BbIOOpa yCTaBOK BbI/|ep)KKK BpeMeHr MT3?

Yro Takoe K03 duLMeHT uyBCTBUTe/IbHOCTU? Kakue 10myCcTHMble 3HaueHust
KoacbcpHuMeHTa YYBCTBUTEIbHOCTH /1J11 OCHOBHBIX M pPe3epPBHBIX TOKOBbIX 3alLIAT?

iR

6. Kakum 06pa3omM MOKHO MOBBICUTE UyBCTBUTEMbHOCTE MT3?

7. Uro Takoe camo3anyck? Kakue 3HaueHHUs MOXXeT IPUHUMAaTh KO3 (HULMeHT camo3arycKa
nipu BeIOOpe yctaBku MT3?

8. M300pa3ure 1jen1 repeMeHHOro ToKa U oriepaTyBHbIe Lerd MT3.

9. Urto Takoe MT3 ¢ ycKoM M0 HanpspkKeHUr0? B Kakux c1yvyasx OHa PpUMeHseTCs?
10.  Hapucyiite cxeMy onepatvBHBIX Lienieit M T3 ¢ myckom 1o HanpspkeHUEo.

11. st yero Heo6x0AUM OIOK-KOHTAKT BBIK/TFOUATE/ IS B I{eIH 37IeKTPOMarHuTa
OTK/IFOUeHUs?

12. Kak obecrieunBaeTcsi ceneKTUBHOCTb TO?

13. I[To KakoMy yC/I0BHIO BbIOMpaeTcs ycTaBka Toka cpabaTbiBanust TO?

14. N306pa3suTe 1ieru nepeMeHHOr0 TOKa U oriepaTvBHeIe mieru TO.

15. Kak ompefiensiercst ToK cpabaTbiBanusi TO ¢ BbiZiep/KKOM BpeMeHH ?

16. [Touemy Ha muuum JI2 u Ha Tpancdopmarope T aboparopHoro crerga HeT TO ¢
BbI/IEP>)KKOU BpeMeHHU, a Ha iuHuM JI1 oHa ecTh?

17.  UYro Ttakoe Ko3¢hULMeHT cXeMbl?

18.  Uem otnmuaeTcst TOK cpabaThIBaHUs 3all[UTHI OT TOKa cpabaThiBaHuUs pee?

19. OO6BsicHUTe TIPUHILIUTI AeHCTBUS aBTOMAaTUUYECKOTO MOBTOPHOTO BKItoueHust (ATIB).
20.  HasoBuTe OCHOBHBIE JJOCTOMHCTBA U HeJOCTaTKX MUKPOIIPOLIECCOPHBIX 3all{UT B
CpaBHEHUU C 3JIEKTPOMeXaHUYeCKUMHU U MO/TyIIPOBOAHUKOBBIMU.

21. W3 KaKMX CTPYKTYPHBIX 3/IeMEHTOB COCTOUT MUKPOIIPOLIECCOPHOE YCTPOMCTBO pesieliHOU
3auuTel (MYP3)?

22. Uto sBSIeTCs I71aBHBIM OT/IMUMTE/IbHBIM PHU3HAKOM LU(POBLIX yCTPOUCTB P3nA?
23. Kak BbINosiHsAeTCs W3MeHeHHe yCTaBOK L(POBOi 3aluThl? B KaknX BelMYMHAX OHU
MOTYT OBbITh 3a/]aHbI?

24. Urto Takoe mporpammupyemas JIoruka TepMuHana? [Ijs uero oHa UCIosb3yeTcs?

25. [Tpy MOMOLIM Yero OCyIecTBsIeTCss UHAUKaIMs cpabaTbiBaHuss MYP3?

26. Kakue ¢yHKLMY TOMUMO 3alUTHBIX MOTYT BBINOJ/IHATh TEPMUHAIbI?

Kputepuu onjeHuBaHMA.

OOyuaroLMIACS 3aL[UTHI OTYET 10 MTPAKTUUeCKOW paboTe, eC/ii OTBETHIT Ha BCe 3a/JaHHbIe
BOTIPOCHI, TIPOIEMOHCTPUPOBAB 3HaHUe U Y/J0B/IETBOPUTEIbHOE TIOHUMaHHe TeMbl PaOOTHI.
[JoryckaeTcsi 3aTpy/jHeHNe TIpY OTBeTe Ha OJIH U3 3a/IaHHBIX BOIIPOCOB, NIPH 3TOM
TIpero/iaBaTe/ib BIpaBe 3a/laTh 1-2 AOTOTHUTETBHBIX BOIIPOCA, HAa KOTOPhIe 00yYaroIuics
JIO/DKeH JIaTh TOJTHBIN OTBeT. B MPOTHBHOM CiTydae OTUET 10 MPAKTUYEeCKOU paboTe 3allyIaeTcs
TOBTOPHO Ha CJ/ieAiytollleM OTBeJEHHOM [ijisl 3TOTO 3aHSITUMU.

6.1.4 cemecTp 7 | Y cTHBII onpoc
OnucaHue npoueaypsbl.

Y CTHBIN BEIOOPOUHBIH OMPOC 00yUaroIMXCs Ha JIEKLUAX U IPAaKTUUECKUX paboTax 1o TeMawm,
TMPON/IeHHbIM Ha MpeAbIAYIINX 3aHATHSX 10 AUCLIUTIIMHE.
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Tema (pa3zesn): Ob1iye BOMPOCHI pesielHOM 3aIUThI
Borpocs! jj1s1 KOHTpOIA:

1.

2.
3.
4

Kakwue TpeboBaHus TIpeIbIBSIOTCS K pesieiiHoM 3aiuTe? UTo 03HauaeT Kaxaoe U3 HUX?
UTo Takoe 3aljydra C OTHOCUTE/TbHOU CeJIEKTUBHOCTBIO?

Ha3zoBuTe 3Taribl pa3BUTHS 37IeMEHTHOM 0a3bl yCcTpoicTB P3uA

Uem xapakKTepu3yeTcs U Kak ITPOBEPSIeTCs] YyBCTBUTEIBHOCTD 3alLUThI?

Tema (pa3gen): Buzabl moBpexxieHN B 3/1eKTPOSHEPreTUYeCKUX CUCTeMax
Bornpocsl f/151 KOHTpOJIS:

1. Kaxk pe>xuim paboThl HelTpaiy BIusieT Ha BHITIOJTHEHHE 3alllMThl OT 3aMbIKaHUM Ha
3eMsIr0?

2. HapucyliTe BeKTOpHY!O juarpaMMy TOKOB M HalpsDKeHU MpU Harpys3ke u n-¢pasHom K3.
3. Kakue Buzp1 noBpexenuii (K3) Bel 3HaeTe B ceTsaX € 3a3eM/IEHHOW Y M30/IMPOBAHHOM
HeuTpasblo?

4. Kakurie 0c00€HHOCTH y CXeM 3aMellleHus CeTH /i/isi 0O0paTHOM U HyJ/ieBOM
110C/1eJ0BaTe/IbHOCTU?

5. Kak MeHsieTCsl COMPOTHB/IeHHE TeHepaTopa 0e3 pery/ivpoBaHus Bo30ykaeHus npu K3?

Kak 3710 B/iisieT Ha BesiMunHy ToKa K37

Tema (pasgen): MI3ameputesnbHble TpaHC(HOPMaATOPHI TOKa. VI3MepuTesbHble TpaHC(GHOPMaTOPbI
HarpsDKeHust
Borpocs! jj1s1 KOHTpOIIA:

1.
2.
3.
4.

Kakoli HoMH1HaIbHBIM BTOPUYHBIM TOK TpaHCpopMmaTopoB Toka (TT)?

Hapucyure cxemy 3amerjenust TT. B uém npuunza norpewHocty TT?

7151 4ero 1 Kak Hy>KHO OIIpe/iesiiTb OJHOIIO/SIPHbIe BIBOZBI T'T7?

UYem omacHO pa3mbikaHve BTopruHOW 00MoTku TT npu Harpy3ke? Hapucyiite rpadguk

HampsDKeHWsl Ha pa30MKHYTON BTOPUYHON 0OMOTKe.

5.
6.

Kak Beibupatorcst TT asst P3 u TT s usmepurensHbIX IpUOOpPOB?
B kakux cnyyasx TT HaunMHaeT paboTaTh B pexkuMe HachiieHusi? Kak npu sTom

MEHSeTCs ero MnorperHocTsb?

7.
8.
9.

10.
11.
12.
13.
14.
15.

Kakwue cxembl coeuHeHus1 00MOTOK TT BbI 3HaeTe?

[Touemy B ceTsix 6-35 KB gocratouHo ycraHoButs TT B 2 13 Tpéx ¢as?

Uro Takoe KO3 ULMEHT CXeMbI?

Ot uero 3aBUCUT Harpyska Ha TT?

Kakoe HoMKHa/ibHOe BTOpUUHOe Hanpsbkenue TH?

Kakue cxembl coeriHeHust o00MoTok TH BbI 3HaeTe?

7151 uero 3a3eMJISIIOT HeMTpasib epBUUHON 00MoTKU TH, coejuHEHHO B 3Be3y?
151 yero npyUMeHsIOT nATUCTep>kHeBble TH?

7151 uero npefHa3HayeHa cxema coejuHeHUst 00MoTOK TH B pa3oMKHYThIM

TpeyrosbHUK? Kakoe Ha eé BbIBOJax HanpspbkeHue? Korga oHo nossiserca? Kak nposepsiercs
VICTIPABHOCTh 3TUX Liernen?

16.

KakoB npyHIum paboT eMKOCTHBIX JiesTuTesneil HanpspkeHusi? ['ie uX IpUMeHsFoT?

Tema (pasgesn): PUIbTPbI CUMMETPUYHBIX COCTABJISIOIIMX TOKA M HanpsbkeHus. Pese
Bornpocsr fj11 KOHTPOJIS:

iR

[lns vero B peneliHon 3ammre npuMeHstoT @CC? Kakue Bbl 3HaeTe tunsl @CC?

Korpa nosiBisttorcst TOK ¥ HanpspkeHue HIT?
Kak Beinosinuts @THIT u ®HHII?

YeM oTIMUarOTCs 3JIGKTPOMArHUTHEIE peJie OT I/IH,Z[YKU"I/IOHHBIX?

[ToueMy BO3HMKaeT BUOpaLMs SIKOPS Y 3/IEKTPOMarHUTHBIX pesie? Kak eé yMeHbIINTS?
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6. Kak n3MeHUTDb TOK cpabaThIBaHUSI 3/IEKTPOMAarHUTHOTO pesie?
7. UTO HY>KHO /151 CO3/laHMs Bpalllarolllero MOMeHTa B UHAYKLJMOHHBIX peJjie?

Tema (pa3gen): UcTOUHMKY OmepaTUBHOTO TOKa. MakcrUMasibHasi TOKOBast 3alluTa. ToKoBas
oTCeuka
Bornpocsl /151 KOHTpOJIS:

1. [ln1st yero Hy>KeH orepaTHBHBIN TOK? Kakre OCHOBHbIe TPYTIIIbI TOTpeOuTenei?

2. Ha3oBute B1/ibl ICTOYHUKOB IIlePEMEHHOr0 OIlepaTUBHOIO TOKAa. B 3/1eKTpoycTaHoBKax
KaKMX KJ/IaCCOB HaIpspKeHUs IpuMeHsieTcst epeMeHnHbin OT?

3. Ncrounuk nocrostHHOro OT. [locTOMHCTBA U HEJOCTaTKHU.

4. UYro Takoe MT3?

S. Kakue xapakTepucTuKY Bbllep>KKU BpeMeHH Y MT3 Bbl 3HaeTe? Hapucylite ux.

6. Kak fomkHa BecTu cebst 3aiuTa rpu ABorHbIX 3H3 B ceTy ¢ U301MpoOBaHHOM
HeuTpasbio?

7. Uro Takoe caM0o3arycK?

8. Ot yero otcTpavBaeTcs TOK cpabartbiBanust MT3? 3anuivre Gopmysny.

9. UYem oT/MuaeTcsi TOK cpabaThIBaHUS 3allMTHI OT TOKA cpabaThiBaHMs pesie?

10. Kak obecrnieunBaetcsi cesiektTuBHOCTE MT3? UTo Takoe CTymeHb CcesleKTUBHOCTH? UeMy
OHa paBHa?

11. Yro Takoe K03 hHUIMEeHT UyBCTBUTEILHOCTH Jjist MT3? UeMy OH Zl0/DKeH ObITh pPaBeH?
12. Kak noBbICUTH 4yBCTBUTE/NILHOCTE MT3?

13.  [ns yero npumensiercss MT3 c rmyckom mo HarpsbkeHuto? UTo Takoe KOMOMHHMPOBaHHbIM

IyCK I10 HAPsDKeHU0?
14. Yrto takoe TO? Uem ormnuaercda TO or MT3?

15. Kak n3mensiercs Tok K3 B 3aBucumoctu ot paccrosiHus fo Touku K3? Hapucyiire
rpauvk

16. Ot uero oTcTpamBaetcsi TOK cpabareiBanus TO? 3anmimre Gopmysy.

17. Uto Takoe kKauaHusi? Uem oHM omacHsl ajast TO?

18. st yero Bpemsi cpabatbiBanusi TO fes1ar0T OTIWYHBIM OT HYJISI?

19.  [lnsa yero Hy>xHa TOB?

20. Ot uero orcrpauBaercs TOB? Ec/iu eCTb HeCKOJIBKO CME)KHBIX YYaCTKOB, TO C KaKUM U3
HuX OyzeT coryacoBbiBaTbcsi TOB?

21. Kak BbinosiHsAoT TO B ceTu ¢ JBYXCTOPOHHUM NUTaHUEM?

22. Yro Takoe HecesnekTrBHas TO? Kak ucripaBsieTcst eé Hece/leKTUBHast paboTa?

23. Kak onpeziensiercst 30Ha zetictBus TO? Kakoii oHa o/pkHa ObITE coriacHo [TY3?
24.  UYrto Bxoaut B 30HY 3awuTtsl TO u TOB?

25. Kakue cTyneny o0pa3yroT JBYX- ¥ TPEXCTYIIEHUATYH0 TOKOBYIO 3aIlIUTY?

Tema (pa3gesn): HarpaB/ieHHbIe TOKOBbIE 3alUTHI. 3al[UThI OT 3aMbIKAHUM Ha 3€MJTHO
Bornpocsl /151 KOHTpOJIS:

1. Kakue 3al{UThI HAa3bIBAIOTCS HAMNpaB/JIeHHbIMU? B KakuX ceTssX OHU IPUMEHSOTCA?
Kakoe HanpaBnieHve Toka B P3 curTaeTcst oOI0KATE/IbHBIM?

2. 151 4ero C/1y>kKUT peJjie Harnpas/IeHUs] MOLLIHOCTH?

3. I[To kako¥ cxeme uallle BCero BK/IHOUaeTCs pejie Harpas/aeHUs MoIHocTU? [louemy
VIMEHHO Takas cxema?

4. Korpa T3 B cetu ¢ AByXCTOPOHHUM MHUTaHUEM MOXXHO CZle/laTh HeHarpaBIeHHON?
5. Uto Takoe MEpTBas 30HA HalpaB/IeHHOU 3aluTel? [IoueMy MEpPTBast 30Ha eCTb TOJILKO
npu Tpéxgasnbix K3?

6. Kaxk pe>xuim paboThl HelTpaiy BusieT Ha BBITIOJTHEHHE 3alllMThl OT 3aMbIKaHUM Ha
3emsnr0? Ha uto pearvpyroT 311 3aiuThl? Ha Kakyr0 CHMMeTpUYHYH0 COCTaBIISIOLYIO?

7. Kak n3mepurs Tok HII B ceTu ¢ 3a3eM1€HHON HEUTpablO?
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8. [Touemy T3HII MoryT fesaTh HarpaB/IeHHLIMU la)Ke B CeTU C OHOCTOPOHHUM
nutanueM? OTKyJa UAET «rmoAnuTka» Touku K3 tokamu HIT?

9. [To kaKkOMy IIpU3HAKy MOXXHO TIOHATb, YTO MPOU3OLLIJIO 3aMbIKaHUe Ha 3eMJII0 B CETH C
V30/IMPOBAaHHOM HeNTpasnbio? Kak rpu 3TOM BbISIBUTb NTOBPeKIEHHOE [IPUCOeJUHEHNE?
10.  Kak usmMepuTb eMKOCTHOHW TOK B CeTH C U30JIMPOBAHHOM HeUTpaiblo? Kakon

TpaHcopMaTop AJist 3Toro npuMeHsieTcsi? Kak 3a3eMiIsitoT rpu 3ToM OpoHI0 Kabessi?

Tema (pa3gen): duddepeHiiranbHas 3amura
Borpocs! jj1s1 KOHTpOIA:

1. B uém cocTouT npuUHLIMI AeiCTBUS NPOJ0J/IbHON JuddepeHIMaTbHON TOKOBOW 3alL{UThI?
Yem BbI3BaH TOK HebasaHca?
2. st uero B fuddepeHIMabHBIX pesie IPUMEHSIOT ObICTPOHACKIIIAIOLIHEeCS

TpaHcdopmartopsl? YTo Takoe TOpMOXKeHHe B fuddepeHLanbHoM 3amuTe? OT uero
OTCTpauBalOT TOK cpabarbiBaHus A depeHIabHON 3alUThI?

3. B uém 3aksrouaroTcst ocobeHHOCTH JuddepeHIaabHbIX 3alUT TPaHCHOPMATOPOB
aBTOTpaHC(hOpPMaTopoB?

Tema (pa3gen): Penetlinas 3aiura 3nemeHToB COC. Pe3epBupoBaHUe B pesieliHOM 3alljuTe
Borpocs! jj1s1 KOHTpOIA:

1. [TepeuncivTe BU/bI TOBPEXXAEHUN U 3alJUThI TPaHC(OPMaTOPOB U
aBTOTPaHC(OPMAaTOPOB.

2. [Tepeuncivte BU/bI TOBPEXAEHUN U 3alUTHI JIMHUH 3/IeKTpPOIIepe/iayu.

3. [NepeunciTe BU/bI IOBPEX/EHNHN 1 3aIIATHI COOPHBIX IIIHH.

4. [Tepeuncnvte BU/bI TOBPEXXAEHUN U 3allJUTHI 3/1IEKTPO/JBUTraTeIeH.

5. HasoBuTe criocoObl pe3epBUpOBaHMS B pesieiiHOM 3amuTe. B uém cOCTOUT MPUHLMI

JleMCTBUS YCTPOMCTBA pe3epBUPOBAHUS ITPU OTKAa3€ BBIK/IOUATEsIs?

Tema (pa3gen): ABTomartrka 3nemeHToB COC
Borpocs! jj1s1 KOHTpOIA:

1. B uém cocTouT Ha3HaueHKe ¥ IPUHLIMII elICTBHUS aBTOMaTUUeCKOIr0 TTIOBTOPHOIO
BK/toueHus (AIIB)? Uto Takoe yckopeHue 3auut nocie AIIB u onepaTuBHOe ycKopeHHe?

2. B uém cocTouT Ha3HaueHKe ¥ NIPUHLIMII IeliCTBHS aBTOMaTUUeCKOro BBOZia pe3epBa?

3. B uém cocTonT Ha3HaueHKe Y NIPUHLIWI el CTBUS aBTOMaTUUeCKOM YaCTOTHOM pa3rpy3Ku

M 4YaCTOTHOT'0 aBTOMAaTHUUYeCKOr0 MOBTOPHOI'O BK/IFOUEHUS?
KpuTtepun oneHUBaHus.

B TeueHue cemecTpa KaXKzbIii 0Oyuaroiuiics B TeueHue 1-3 pa3 (B 3aBUCUMOCTH OT YHC/Ia
o0yuarolyxcs B TPyIiNax) y4acTByeT B YCTHOM oripoce (BbIDOPOUYHO 10 CIIMCKY TpyTinbl). OTBeT
Ha BOTIPOC [JJ0/DKeH ObITh KPAaTKKUM U COZleprKaTebHbIM. 3a KaX/[blii HeBepHBIN OTBeT WM
OTCYTCTBHe OTBeTa 00yuaroluiics rosyuaet mrpadHoii 6an. [Ipu caaue mpoMexxyTouHOM
aTTeCTallyy 3a KaKbli mTpadHOM 6ann 00ydaronuiics moayJaeT 1Mo JAOTOTHATETEHOMY
BOTIPOCY T10 TOM ke TeMe, KOTOpasi BbI3Basia 3aTPyAHeHUs TIPU yCTHOM OTIpoce.

6.2 O1jeHOYHBbIEe Cpe/CTBA /ISl MPOBe/ieHUsi MIPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWH/UKATOPOB /[OCTH)KEHHUA
KOMIIeTeHI[UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaljuu

CpeactBa
NuaukaTop AoCTHIKeHUs MeTOo/bI
A P A Kputepuu oneHuBaHus ( Ae1)
KOMIIeTeHI{ U1 OLleHUBaHMA
NMPOMeXyTOYHOH
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aTTecTaluu

[IKC-3.1 JeMoOHCTpUpyeT TIOHUMaHWe OCHOBHBIX | BeinosHeHUe 51
ocobeHHOCTeH 9KCITyaTaluu Y | 3allUTa KypCOBOTO
MpPOBepKU  000OpYyJOBaHWS  pejieMHOH | TIpoeKTa,  yCTHOe
3aluThl, pa3pabaTbiBaeT B TIOJIHOM | cobeceoBaHMe Ha
00béMe TIPOeKT pesieHOM 3all[UThl W | 9K3aMeHe
aBTOMaTUKU OCHOBHOTO
3JIEKTPO0O0OPY/I0OBaHUS

[TKP-3.3 CamMocTosTe/IbHO BBINIOJIHAET TIPOBEpKYy | BrirnosiHeHue U

rpocreiiiero 060pyZOBaHUsA peerHOMN
3al[UThl U aBTOMATHUKU, He HWCIbITHIBAET
3aTpy/iHeHUM npu 00bsSICHEHUH
CTPYKTYPHOM CBSI3U U (DYHKIIMOHA/ILHOTO

3aIura KypCOBOrO
MPOEeKTa,  YCTHOE
cobecemoBaHuie Ha
9K3aMeHe

B3aMMO/IeMICTBUS Pa3/IMYHbIX 3/IEMEHTOB
CXeMbl peJieliHOU 3allUTHI,
JIeMOHCTPUPYeT Ha3HaueHWe pesielHOM
3alUThI B 9KCIUTyaTalu1

6.2.2 TunoBble O1|eHOUYHbIE CPeACTBA NPOME)XXYTOYHOM aTTecTaniu

6.2.2.1 CemecTtp 6, TunoBble OLeHOUHbIE CPeACTBA A/ MIPOBe/jeHMs 3aueTa Mo
JUCIUTIMHE

6.2.2.1.1 OnucaHue npoueaypsbl

K 3auéTy fonyckarorcst obyuaroljecs, polle/e Bce 3Tamnbl TeKYyIero KOHTPosis (BXOAHOU
KOHTDOJIb, 3alljUTa OTYETOB I10 JJAD0PaTOPHBIM U MpaKTHUeCKnM paboTtam). Ha 3auéT Ko
BpeMeHH, YKa3aHHOMY B PaCIMCaHUH, IPUXOAUT Bcs yueOHas rpyrna a1bo nooyepéaHo rnepaast
Y BTOpasi oArpyIma (o CoriacoBaHUIO C MperofasareseM). 3aUuéT COCTOUT U3 IBYX YacTeu:
MMCbMEHHOW M ycTHOM. Obyuatolyecs, royuus 6user, B TeueHue 40-45 MUHYT B TUCbMEHHOM
¢dopMme Te31CHO OTBeUarOT Ha BONpock! Ousteta. Ha mucbMeHHOM yacTH 3auéTa 0OyuaroMcs He
paspelliaeTcsi pasroBapyUBarh pyr C APYroM U M0/1b30BaThCsl KOHCIIEKTaMU JIeKLIMH,
JIMTepaTypou, cpeficTBaMu CBsI3U. [TucbMeHHas yacThb 3auéTa 3aKaHUMBaeTCs TOr/a, Korja
nocsieiHMI 00yuaroliriecst U3 rpyIIbl/IOATrPYIITbI CAaET CBOW MUChbMeHHbIN 0TBeT. B TeueHne
10-15 MuHYT TipenioiaBaTe b IPOBEPSIET OTBETHI 00yUarOIUXCs, TIOC/Ie Uer0 HaulHAeTCsl yCTHast
yacThb 3auéTa. [Ipy MoAroTOBKE K YCTHOMY OTBETY paspellaeTcs I0Ib30BaThCs 060
nutepatypoil. Ha ycTHyto yacTh 3auéTa oOyuaroiuiics pejocTaBsieT Ipero/jaBaTesio
HalvCcaHHbINA COOCTBEHHOPYYHO KOHCIIEKT jieKLii. [IpenosaBaTesb 3aaéT 2-3 YTOUHSIOIINX
BOIIpOCa I10 TeMaM B OusieTe o0Oyyatorjerocsi ¥ 1-2 JOMO/HUTE/TBHBIX BOIIPOCaA 10
TeopeTUYeCKOMy Kypcy K3 pacuéTta okosno 10 MUHYT Ha oOyyarorierocs.

IIpumMep 3agaHud:

3auéT 3a cemecTp 6 0OyUaromyecs CAA0T 10 OueTam.

BuneTsl 3a cemecTp 6 cozepskar /ir00ble 2 TeOpeTHUeCKHX BOMPOCa U3 CIeAYIOIIero CIHCKa:

1. Hasnauenue peneliHol 3auuthl. Mcropus peneliHoi 3aiuTel. DyieMeHTHas 6a3a
YCTPOWCTB peJIelHOU 3alliUThI.

2. TpeboBanwusi, rpebsiB/isieMble K PeieifiHOM 3aliuTe.

3. CTpyKTypHasi cxeMa peseliHOM 3amuThl. Knaccudukarys 3aiur.

4. Bupl noBpekeHui 1 HeHOpMasbHbIX PEXXUMOB B S3HeprocrucreMax. COOTHOIIEHHs
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MeX[y 3/1eKTPUUeCKMMU BeJTMUMHAMH M BEeKTOPHBIe iMarpaMMbl IIPY Harpy3Ke U Tpéx-(a3HbIX
KODOTKHX 3aMbIKaHUSIX.

5. CoOoTHOLLIeHUS MeX/y 3/IeKTPUUeCKHMHY BeJIMUMHAMU U BeKTOPHbIe UarpamMmmbl IIPU
HEeCUMMETPHUYHBIX KOPOTKMX 3aMbIKaHUsAX. OfHO(a3Hble 3aMbIKaHHsI Ha 3€MJII0 B CETH C
V30/TMPOBAaHHOW HEUTPaJbHo.

6. Oco6eHHOCTH pacuéTa TOKOB KOPOTKOTO 3aMbIKAHUS A1 peJIeHOM 3allUThI. Y UéT
rlapaMeTPOB CHHXPOHHBIX MAIlIMH B CXeMax 3aMelleHHsl. Y UET peryTMpoBaHust BO30y KAeHHs.
OcobeHHOCTH COCTaB/IeHUSI CXeM 3aMellleHus [/Isi TOKOB 00paTHOM U HyJ1eBOU
MOCJIe0BaTe/IbHOCTEM.

7. Ha3Hnauenue v npuHUMN AeicTBus TpaHc@opmaTopos Toka (TT). MapkrpoBKa BbIBO/IOB
oomoTtok TT. Bekropnasi suarpamma TT. IIprunnsl 1 Bus! norpernHocteit TT.

8. [TapameTpel, BAUSIOLIME HA YMeHbLIEHUe MTorpelHocTeit TpaHcgopmaTopos Toka (TT).
TpeboBanus kK TT zas1s1t pesieiiHOM 3aIUTHI U /71 U3MepPeHUH.

9. Bri6op TpaHcdopmaTopos Toka (TT) anst peneiiHoii 3amutbl. OcobeHHocTH pabotel TT B
pexxuMe r1yO0KOro HachIIeHMSsI.

10. CxeMmbl coefuHeHUs1 00MOTOK TpaHcdopmaropoB Toka (TT). Harpy3ka TT u eé pacuér.
11.  Ha3HaueHue u NpUHLMI felicTBUS TpaHChopMmaTopoB HarnpspkeHust (TH). OcHoBHbIe

napameTpbl TH. MapkupoBka BeiBoZioB 00MoTOK TH. BekTopHasi fuarpaMmMa, MpUYMHbBI U BU/IbI
norperHocterd TH.

12.  CxeMbl coejuHeHHs1 0OMOTOK TpaHC(HOPMaTOPOB HaIPsKeHUsI.

13. EMKOCTHBIe fle/iTe/In HalpsKeHUs.

14.  ®unbTpel CMMMETPUYHBIX COCTaBJISIOLIUX: ONpefesieHue, Kiaccupukauys. PUnbTpbl
TOKa U HalpspKeHUsl HyJIeBOM M0C/1e/l0BaTe/TIbHOCTH.

15.  DunbTphl TOKA U HaNIPsKEHUs TIPSIMOM 1 00paTHOM ToC/Iej0BaTeIbHOCTH.

16. KOHCTpyK1MS ¥ NPUHLUI 1eCTBUS JIeKTPOMAarHuTHBIX pejsie. [IpuurHbI osiBaeHus
BUOpALMU SIKOPSI U CIIOCOOBI €€ yCTpaHeHusl.

17. KoHCTpyKLMS M IPUHLIMT [1eMCTBUS MHAYKLMOHHBIX pese. Knaccudukaiys pese 1o
Ha3HaueHuto. O603HaueHNs pesie U UX 371eMeHTOB Ha CXxeMax.

18. [TocTOsIHHBIN OnepaTUBHBIN TOK. VICTOUHMK U NPUHLMITHAA/IBHAS CXeMa OIepaTUBHOIO

TOKa. Y CTPOMCTBO KOHTPOJISI U30JISILIMH 1ieTlel OnepaTHBHOrO TOKa. JloCTOMHCTBA Y He-[J0CTaTKU
CXeMBl.

19.  Pa3HOBUAHOCTY MCTOYHUKOB I1€PEMEHHOr0 OllepaTUBHOIO TOKa. CXeMbl OrlepaTUBHOIO
TOKa C peJie IIPSIMOro JIeMCTBUS U C JelllyHTUPOBaHWeM 3/IeKTPOMarHyuTa OTK/IIOYeHUS.
JJOCTOMHCTBA U HeJOCTaTKU CXeM.

20. Pa3HOBUAHOCTH NCTOYHUKOB IIePEMEHHOI0 OIepaTUBHOr0 ToKa. CXeMbl OI1epaTUBHOIO
TOKa ¢ 6/I0KaMy MIUTaHUs U C Tpe/iIBapUTesIbHO 3apshKeHHbIMU KOH/jleHcaTopamMu. JloCTOMHCTBA U
HEeJ0CTaTKU CXeM._

6.2.2.1.2 Kpurepuu orjeHUBaHUsA

3auTeHo He 3auteHo
OO6yuatornuiicsi 0OHapy>KHUBaeT OO6yuatoruiicss 0OHapy>KUBaeT Mpobeibl B
BCECTOPOHHee, CUCTeMaTHyecKoe 1 I7y0oKoe | 3HaHMSIX OCHOBHOI'O yueOHOro Marepuasna: He
3HaHUe y4eOHOr0 ¥ HOPMAaTUBHOTO 3HaeT BH/Ibl IOBPEXK/EeHWH, Ha3HaueHue U
Marepuasa B 00/1acTy peneliHOM 3alUThl TIPUHLUIIBI 1eHCTBUS N3MePUTeTbHBIX
CHUCTEM 3J/IeKTPOCHAO)KeHHs, a UMEHHO: TpaHc(hOpMaTopOB, pesie, NCTOYHUKOB
3HaHHWe BU/IOB TOBPEX/|eHUM, Ha3HAUeHUS U oriepatuBHOro Toka. Obyuaromuiics
TIPUHLUIIOB /1eHCTBUS U3MePUTeTbHbIX JIOTTyCKaeT MPUHLIMITHA/IbHbIE OIIMOKH B
TpaHC(hOpMaTopoB, peJie, UCTOYHUKOB BBITOJIHEHUU TIPeJlyCMOTPEHHBIX
orepaTUBHOrO ToKa. OOyuaromuiics ymeer NpOrpaMMOM 3a/laHNM, He 3HaeT OCHOBHbIE
CcBOOO/JHO BBITIO/HSATD 3a/|aHMUS, THUIIbI pesie ¥ MPUOOPHI JJisi UCTILITAHKS pere
1Ipe/lyCMOTPeHHbIe ITPOrpaMMOi, 3HaeT u TpaHc(opmaTopoB ToKa. OTBeTEI
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OCHOBHbIE THUTIbI pejie U MPUOOPHI AJist o0yyarorerocsi HoCSIT

VICTIBITaHUS pejie U TPaHC(OPMaTOpPOB TOKa. HeCUCTeMaTU3UPOBaHHbIM, OTPHIBOYHBIH,
OO6yuJaromuiicst I6eMOHCTPUPYET TOBEPXHOCTHBINA XapaKTep, 00yYaroIuiics He
CUCTeMaTUUYeCKWI XapaKTep 3HaHWUM T0 MOHUMaeT Cyll[eCTBa U3/laraeMbIX UM
JTUCLIUTI/TMHE U CTTOCOOHOCTD K UX BOIIPOCOB

CaMOCTOSITe/IbHOMY TOTIO/THEHUIO U
0OHOBJIEHUIO B XO7ie Ja/TbHeuIel yueOHOM
paboThl ¥ podeccoHaNbHOM AeTeTbHOCTH

6.2.2.2 Cemectp 7, TumnoBble oLjeHOYHBbIE CPeACTBA /ISl NPOBe/JeHUs K3aMeHa 110
AUCLHMIIUHE

6.2.2.2.1 Onucanue npoueaypsl

K sK3ameHy momnyckaroTcsi 00ydaromyecs, MpoLIele BCe ITarbl TEKYIero KOHTPOsIs (3alUra
OTYETOB I10 MPaKTUUeCcKuM paboTam, 3aiyTa KypcoBoro rpoekTa). Ha 5K3aMeH Ko BpeMeHH,
yKa3aHHOMY B paclyCaHWH, TIPUXOJUT BCsl yueOHasi rpymra Jmbo rmoouepénHo riepBasi ¥ BTOpast
nozArpymnmna (1o corjacoBaHUIO C TperojiaBaTesieM). JK3aMeH COCTOUT U3 [IByX UacTel:
MMMCbMEeHHOU M ycTHOW. OOyuatomyecs, oyuuB 6uset, B TeueHre 40-45 MUHYT B TUCbMEHHOM
dopme Te3rCHO OTBeUAIOT Ha BOTIPOCHI OWieTa v pellatoT B 0011ieM Bu/e 3ajauy. Ha
MMMCbMEHHOM YacTy 3K3aMeHa 00yuaroliMcsl He pa3pelaeTcsi pa3roBapyuBaTh APYT C IPYTOM U
T10J1b30BaThCsl KOHCTIEKTaMU JIeKLIWi, TUTepaTypou, CpeJiCTBaMH CBsi3W. [IMcbMeHHas yacThb
9K3aMeHa 3aKaHUMBaeTCs TOTAa, KOr/ja Moc/aeJH1iA 00yyJaroIyecst U3 TPyMIbl/TIOATPYIIIbI CAAET
CBOI MUCbMeHHbIN 0TBeT. B TeueHue 10-15 MUHYT MpernofaBaTe/lb POBepsieT OTBEThI
00yyJaroImuxcs, 1Moc/e 4Yero HAYMHAETCS YCTHAs YacTh 9K3aMeHa. [1py moAroToBke K yCTHOMY
OTBeTY pa3pellaeTcs M0Jib30BaThCsl TH000M muTeparypoid. Ha ycTHYHO yacTh 3K3aMeHa
00yyaroIuiics peAoCTaBsieT Mpero/jaBaTe o HalMCaHHBIA COOCTBEHHOPYYHO KOHCITEKT
nekiuid. [TperofaBatenb 3a1aéT 2-3 yTOUHSIOIMX BOTIPOCA T10 TeMaM B OusieTe 00ydaroierocs
1 1-2 [0OTNOHUTE/IbHBIX BOIIPOCaA 10 TeEOPeTUYeCKOMY KypCy M3 pacuéta okosio 10 MUHYT Ha
oOyuarolrerocs.

IIpumMep 3agaHud:

OK3aMeH 3a ceMecTp 7 00ydJaromecs CAakoT 1o oumeram.

BuneTsl 3a cemecTp 7 coziepskar yir00ble 2 TeOpeTHUeCKHX BOMPOCa U3 CIeAYIOIIero CIHcKa:

1. MakcumanbHasa TokoBas 3ammra (MT3). Onpezenenue, IpUHLIUIILI 1eHACTBUS U
obecrieueHust cesieKTUBHOCTH. CXeMblI Liereil TlepeMeHHOT0 TOKA ¥ OTIepaTUBHOTO TOKA 3allyThl.
Tursl Belepkek BpeMeHu MT3.

2. Br160op TOKa cpabaThiBaHMsI MAaKCUMaIbHOUM TOKOBO# 3aumtel (MT3). ITpoBepka
yyBCTBUTeIbHOCTU MT3.
3. [ToBegeHre MakCUMaIbHOW TOKOBOM 3al{uThl (MT3) npy ABOMHBIX 3aMbIKaHUSIX Ha

3eMJII0 B CETH C U30/IMPOBAHHON HelTpasibto. CoryiacoBaHue BhlJiep)KeK BpeMeHu MT3.
Oco6eHHOCTH COTJIaCOBAaHUS 3aIl[UT C 3aBUCUMBIMHU XapaKTePUCTHKAMH.

4, MakcumasbHasi TOKOBasi 3all[iTa C ITyCKOM OT peJie HarpsbkeHusl. Ha3HaueHue, IPUHLUIT
JIeCTBUS, CXeMBbI Lierel IepeMeHHOr0 TOKa U ONepaTUBHOIO TOKa 3all{vThI.

5. TokoBas oTceuka. OripefiesieHre, TIPUHLIUITLI 1eHCTBUS U 00ecTieueHus: CeIeKTUBHOCTH.
CxeMblI Ljerier mepeMeHHOr0 TOKa U ONepaTUBHOIO TOKA 3allivThI.

6. BbI60p yCTaBOK TOKOBOM OTCeuku 6e3 BbiZiepXKKH BpeMeHU. 30Ha /IeliCTBHS MIHOBEHHOM
TOKOBOH OTCEUKH.

7. HecenekTrBHbIe TOKOBLIE OTCeUKU. HeHanpaB/ieHHble TOKOBbIE OTCEUKH Ha JIMHUSIX C
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ABYXCTOPOHHHM IINUTAHHUEM.

8. BbI60Op yCTaBOK TOKOBOM OTCEUKH C BbIZIEp)KKOM BpeMeHHU. 30Ha [IeHiCTBHUSI TOKOBOM
OTCEYKU C BBbIJ|€P’KKOM BDEMeHH.

9. O6ocHOBaHMe HEOOXOIUMOCTH HarpaB/eHHbIX TOKOBBIX 3al{uT. [IpUHIUN JeiicTBus
HalpaBJ/IeHHBIX 3all|UT.

10.  Pese HampaBieHMsI MOIIIHOCTH: Ha3HaueHHe, KOHCTPYKLUs], BEKTOpPHasl iuarpaMMa.
OcHOBHBIE XapaKTepPHUCTUKU peJie HalpaB/eHUs] MOLHOCTH.

11.  CxeMsl BK/IIOU€EHHSsI peJie HarpaB/ieHus: MOLHOCTU. CXeMbl Liereld TlepeMeHHOr0 TOKa 1
OI1epaTUBHOIO TOKA HarpaB/eHHOW 3allUThl.

12. Bribop ycTaBOK cpabaTbIBaHUsI HarpaBIeHHBIX TOKOBBIX 3allUT. MépTBast 30Ha
HaIpaB/IeHHOU 3alliUThI.

13. 3aluThl OT 3aMbIKaHUHM Ha 3eMJII0 B CETH C ITyX03a3eM/IEHHON HEUTPasIbIO.

14. 3ammThl OT 3aMbIKaHUM Ha 3€MJII0 B CeTH C U30JIMPOBAaHHOU HEUTPAJIBIO.

15. [TpuHLUTI AeMCTBUS MPO/I0JIbHOM ArddepeHIaTbHOM TOKOBOM 3amuThl. Tok HebamaHca

¥ crioco0pb1 ero yMeHblieHus. PaboTa 3amuThl py HaJIMUKMHY arieproJuuecKoi COCTaBIISIOIIEH B
MepBUYHOM TOKe. bhICcTpoHackIaroyecs: TpaHc(opMaTopsl.

16. [TpumeHeHMe KOPOTKO3aMKHYTBIX 00MOTOK B iMddepeHLnansHbIX perne. TopMoXkeHre B
I depeHIMaTbHOM 3alyTe. PacuéT ycTaBoOK 3aljUThl.
17.  OcobenHocty AuddepeHLIMaNbHBIX 3aIUT TPaHC(HOPMATOPOB U aBTOTPAHC(POPMATOPOB.

CriocobbI BbIpaBHHUBaHUS TOKOB B Tjleyax 3alllMThl TI0 BeIMUMHe U (a3e.
18.  Toxku HebanaHca B AuddepeHIMaNBHOM 3aiuTe TpaHCchopmaTopa. Bpocku Toka
HamarHuuvBanus (BTH) npu Bktouennu TpaHcgopmartopoB. Criocobsl oTcTpoiiku ot BTH.

19.  OcHoBHBbIe 3alUThl TPaHC(HOPMATOPOB U aBTOTPAHC(POPMATOPOB.

20.  PesepBHble 3aluThl TPaHC(OPMATOPOB M aBTOTPAHC(POPMATOPOB.

21.  PesneliHas 3a1juTa JIMHUM 3/1eKTpOIlepejaui.

22. Peneiinas 3awuyra 1KYH.

23. PeneliHas 3amyra 371eKTpoiBUraTesnen.

24. CriocoObl pe3epBHpPOBaHUS B peJieiiHOM 3aljuTe. Y CTPONCTBO Pe3epBUPOBaHUS TIPU

OTKa3e BBIK/IFOUaTeJId.

25. ABTOMaTuueckoe 1oBTopHoe BKtoueHue (AIIB). Knaccudukaius ycrporicts ATIB.
Yckopenue 3amuT nocsie AIIB u orepaTvBHOe yCKOpeHUe.
26. ABTOMaTUUeCKui BBOJ, pe3epBa. ABTOMaTHUeCKasl YaCTOTHasi pa3rpy3ka. YacToTHoe
aBTOMaTUYeCKOe ITOBTOPHOE BKJIIOUEeHUe.

burnetsl 3a ceMecTp 7 Takxe cofepskar OfHY 3ajauy._

6.2.2.2.2 Kpurepuu orjeHUBaHUsA

yueOHO-
MpPOrpaMMHOI0
MaTepuasa 1o
JVCLIUIUIVHE, a
VIMEHHO: BCex
TUIIOB peslelHbIX
3awut COC.

MaTepuaa, a
VIMEHHO: BCeX
THUIIOB PeJIeHbIX
3auT CIOC.
OO6yuatomumiics
YCIEeLLHO
BBITOJIHUTT

MaTepHasa B 00beme,
HeobX0TUMOM [171st
JabHeuel yueonl 1
ripeicTosiiei paboThbI
1o npodeccuut
(MpyHLMIIBI JeNCTBUS
Y Ha3HaueHue

Y noBierBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
OO6yuatonumiics Ob6yuatormumiics Ob6yuatornmiics Ob6yuatormumiics
oOHapy’KuUBaeT oOHapy>KHUBaeT oOHapy’KUBaeT oOHapy>KuBaeT 1pobeJibl
BCECTOPOHHee, TIO/THOE 3HaHHe 3HaHHe OCHOBHOTO B 3HAHUSIX OCHOBHOT'O
CUCTeMaTHUeCKoe U yueOHO- yueOHO- y4eOHO-TTPOrpPaMMHOT0
ryboKoe 3HaHUe MPOrpaMMHOTO TIPOrPaMMHOTO MarepHara, JomycKaeT

TIPUHLIUIIHATbHbIe
OLIMOKY B BBIMTOTHEHUN
NpelyCMOTPEeHHbIX
TporpaMMoii 3aJjaHui
(He 3HaKOM C
OOMBILIMHCTBOM THUTIOB
pesieiiHbIx 3amut COC).
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OO6yuatonuiicst
yMeeT CBOOOJHO
BBITIO/THATh
MIPOEKTHUPOBaHUe U
PaCCUUTHIBATD
yCTaBKU TIPOCTOM
pesielHOM 3allUThI
Ha OCHOBaHUU
TUIIOBBIX PeLIeHUH,
BBITTOJTHATh
MIPOBEPKY U
9KCTUTyaTal1io
TIPOCTHIX pejie U
peJielHbIX 3allUT
TIPY TIOMOIIA
HCTIbITaTeTbHbIX
YCTaHOBOK.
Ob6yuarormuiics
YCBOW/I OCHOBHYO
oOpa3oBaTe/bHYI0
MpOTrpamMmy
JUCLIUTUTAHBI U
3HaKOM C
JIOTIOJTHUTETbHOM
JIUTEPaTypOu.
Ob6yuarormuiics
YCBOWUI
B3aMMOCBSI3b
OCHOBHBIX MTOHATUI
JUCLIUTITUHBI B UX
3HAUeHUU /ISt

niproOpeTaeMoit 0OHOBJIEHHIO B
nipoceccun, X0/ie JanbHeen
TIPOSIBUIT yueOHOM paboThl U
TBOpUECKHe npoeccrOHaMbHON
CIMOCOOHOCTH B JesITeTbHOCTH
TIOHUMaHWHY,
W3/I0KEHUHU U
WCTI0/Tb30BaHUHU
yueOHO-
TIPOTPaMMHOTO
MaTepuaa

TIpelyCMOTPEHHbIe
B TIpOrpaMMme
3a/JJaHus, CII0CO0eH
BBITOJTHATh
TIPOEKTUPOBAHUE U
pacCUUTHIBAThH
YCTaBKU NIPOCTOU
peieliHOM 3allUThl
Ha OCHOBaHUH
TUTOBBIX PelleHuH,
BBIMOJ/THATh
TIPOBEPKY U
9KCILTyaTaLfio
TIPOCTHIX pesie U
peJiIeHbIX 3alUT
TIpY TIOMOLIU
WCTIBITATe/TbHBIX
YCTaHOBOK.
OO6yuaroruiics
YCBOWJI OCHOBHYO
JIUTEpaTypy,
peKoMeH/I0BaHHYHO
B TIpOTPaMMe.
OO6yuarormuiics
TroKasas
cucTeMaTUYeCcKui
XapakTep 3HaHUM
10 JVCLIMTUIAHE U
CIIOCOOHOCTH K UX
CaMOCTOSITe/ILHOMY
TIOTIOJTHEHHIO U

OO/BIIMHCTBA THIIOB
peJieliHBIX 3alUT
C3C). Obyuarorumiics
CTIPaBUJICST C
BBITTO/THEHUEM
3a/laHuM,
TIPeTyCMOTPEHHBIX
TIPOrpaMMOM, 3HaKOM
C OCHOBHOU
JIUTEPaTypOu,
PEKOMEeH/J0BaHHOM
TpOrpaMMOoi.
OO6yuatoruiics
JTOTTY CTHT
TIOTPEIITHOCTU B
OTBeTe Ha 3K3aMeHe U
TIPY BBITTOJTHEHUH
9K3aMeHalMOHHBIX
3a/J]JaHUH, HO 00/1ajaeT
HEe00XOIMMBIMU
3HAHUSIMU JIJIS UX
yCTpaHeHUs 0/
PYKOBO/ICTBOM
TIperoziaBaTe/is

OOyuaroruiics He
MOXXET MPOZOIKUTh
oOyueHMe Win
TIPUCTYTIUTH K
ripoecCcroHaTLHOM
JeATeIbHOCTU TI0
OKOHYaHUH BYy3a, He
criocobeH
MIPOEKTUPOBATh U
PaCCUUTHIBATh YCTaBKU
pesieliHOM 3allUThI, He
MOYKET BBITIO/THUTh
TIPOBEPKY MPOCTBIX pejie
Y peJIeMHBIX 3alUT

6.2.2.3 Cemectp 7, TunoBbIe o1jeHOUHBIE CPeJCTBA /i/IsI KYPCOBOH PaboThl/KypCcoOBOro
NPOEKTUPOBAHMSA 110 AUCLIUIIIUHE

6.2.2.3.1 Onucanue npoueaypbl

3arura KypCoBOro rnMpoeKTa mpoxouT B (hopMe T0K/Iajia v TIocaeyrolero cobeceioBaHus ¢
TIperiofiaBaTesieM T0 BOITPOCaM M3 CITHCKa.

30




IIpyimep 3aaHU:

3amuTa KypCcoBOro poeKTa IMpoXoAuT B opMe /I0K/IaZia v TOCIeAyromero cobecejoBaHUs C
rperoiaBaTesieM MO BOMPOCaM U3 C/IeAYIOLLero CrmcKa:

1. KakoBbI JOCTOMHCTBaA ¥ HEJOCTAaTKU MUKPOIPOLIeCCOPHBIX 3allUT B CPABHEHUHU C
3alUTaMU Ha 3/IeKTPOMeXaHUYeCKUX U CTaTUUeCKUX pere?

2. Buibl oBpesk/ieHHi M HEHOPMaJIbHBIX PeXXUMOB PabOThI TPAHCPOPMATOPOB U
aBTOTPaHC(POPMaTOpPOB.

3. [TepeunicvTe OCHOBHBIE U pe3epBHbIe 3all{UThl TPAHC(POPMAaTOPOB
(aBTOTpaHC(OPMaTOpPOB).

[TepeunciviTe OCHOBHBIE 1 Pe3epBHbIE 3alUThI JIMHUM 3/IeKTpPOIepejayui.
[TepeunciiTe OCHOBHBIE U Pe3epBHbIE 3aIUTHI 3/IEKTPOJBUraTe IeH.

[lepeuncivte OCHOBHBIE U pe3epBHbIe 3alUThl BCK.

[TepeuniciiTe OCHOBHBIE U Pe3epBHbIE 3alUTHI LIKH.

OOBsICHUTe TIPUHLUI AeHCTBYS Av(depeHanibHOMN 3alUThL.

. YeMm BbI3BaHO MOsIB/IEHHE TOKA HebasaHca B AuddepeHI[anbHOM 3amure
TpaHcgopmaropa?

10.  Yewm obycsioByieHa He0OX0AUMOCTh LIU(PPOBOTO BHIPABHUBAHUS TOKOB B Tleyax
IuddepeHIMaIbHON 3al{MThl TPAaHCPOPMATOPOB M aBTOTPaHC(HOPMATOPOB I10 BeJIMUKHE U TT0
(haze? Kak BBINO/HSETCS 3TO BhIpaBHUBaHUe?

11. Yto Takoe TopMoOkeHHe B AuddepeHiiuanbHON 3amuTe? [1is yero OHO MPUMeHSIeTCs?
M300pa3uTte XxapaKTePUCTUKY TOPMOXKeHHs AuddepeHIMaTbHON 3all[UThI.

12. Kak BbirosiHsieTcs Ta3oBasi 3aiiyTta TpaHchopMatopoB? Ha uto oHa pearupyet? Kakue
3/1eMeHThI UMeeT ra3oBoe pere?

13.  Kakoe pene mpuMeHsieTCs1 [i/isl 3allIUTHI OT TIOBpeXXAeHui BHyTpH Oaka PITH
TpaHcdopmaropa? OObSICHUTE €ro TIPUHLIUTT pPabOTHI.

14.  Kak BeinosHsiercss MT3 TpancdopmaTopa ¢ myckoMm 1o HanpsbkeHHro? YTo Takoe
KOMOWHUPOBAHHBIM MyCK 3aL[UThI 110 HATNIPsKeHUI0? [171 4ero oH MprUMeHsieTcs1?

e

© 0N

15. KakoBbI Tpeb0oBaHMS K ICTOYHUKAM OTIePaTUBHOTO TOKA Ha I€KTPOCTAHLIUSAX ?

16.  HasHaueHue ucrbITaTe/bHbIX O/I0KOB B LIeMsiX TepeMeHHOT0 TOKa U HalpshKeHUs
3aIuThL. Yem OT/IMUar0TCsl UCITbITaTeTbHbIe OI0KH B 1IeMsIX TOKA M HaTIPSDKeHUsT?

17.  TlokaxkuTe 30HBI felicTBUS AU(dhepeHI[ManbHbIX 3allAT Ha TIOSICHSIIOLEN cxeMe.

18.  KaxoBbl BbIXO/IHbIE BO3/IeMCTBHSI OCHOBHBIX M pe3epBHBIX 3alllUT TpaHc(opmaTopa?_

6.2.2.3.2 Kpurepuu orjeHuBaHUs

ynOBJ’[ETBOpI/ITEJIbH
0

OT1/1MuHO Xopoio HeypoBieTBopuTe/1bHO

IIpoekT BeImtosiHeH | IIpoeKT BBITIONTHEH IIpoekT BBITIONTHEH IIpoekT BBITIONTHEH

CaMOCTOSITEJTBHO U | CaMOCTOSITe/TbHO, | CaMOCTOSITe/bHO, HO C HEeCaMOCTOSITe/TbHO.
B CPOK, UM€EET BO3MOXKHO CYIIeCTBEHHBIMU OO6yuaroiuiics He
TIPaKTUYECKHUH HeCYIIIeCTBEHHOe OTCTYIUUIEHUSIMH OT | B/Ia/Ie€T TeOPeTUUECKUM
XapakTep, OTCTYTUIEHHE OT cpoka. ITpoekT He MaTepraioM TI0 TeMe
COZIEPKUT CPOKa, TIPOeKT COZIEPKUT 3JIEMEHTOB | TIPOEKTa, He TIPOSIBIIEHO
3/IeMEHTbI HOBU3HBI uMeeT HOBU3HBI, IPUHATHI | YMEHHWe aHa/IM3UPOBaTh,
Y OpUTHHAJTbHBIE TIPaKTUYeCKUH TOJIBKO THUTIOBbIE apryMeHTUPOBaTh CBOIO
TeXHUUECKUe XapakTep, TeXHUUECKHEe TOUKY 3p€eHWs], 1e/1aTh
pellieHusl. COJIEP)KUT pelLeHusl. 0000111€H1E U BBIBOBI.
OO6yuaroLuics 3/1IeMeHTbI HOBU3HBI | OOyuUaroluiics He B Marepuasn ussnaraercs
TI0Ka3asl 3HaHWe u TIOJTHOM Mepe BJlafieeT | HEeJIOTHYHO, UMEIOTCS
TEOPeTHUYECKOTO CaMOCTOSITE/IbHBIE TEOPeTHUUECKUM rpyOble HeIoueThl B
MaTepuasa 1o Teme TeXHUUYECKHe MaTepHaJIoM TI0 TeMe odopmieHnu
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MpPOeKTa, yMeHue
aHa/IM3UPOBaTh,
apryMeHTUPOBaTh
CBOIO TOUKY
3peHus1, ienaThb
00006111eHUS U
BbIBO/ZIbI. MaTepuai
u3/araeTcs
IPaMOTHO,
JIOTUYHO,
1oc/e/j0BaTebHO.
Odopmnenue
OTBeuaeT
TpebOBaHUAM K
TPOEKTHOMN
JIOKyMeHTaL[1H,
rpacduueckasi 4acTb
COOTBETCTBYET
TpeOOBaHUSIM
ECK/. Bo Bpems
3aIIUTBI
oOyuaroIluics
0Ka3as yMeHue
KpAaTKo, JOCTYTTHO
(sicHO) TIpeACTaBUTh
pe3y/bTaThl
MTPOEKTUPOBAHMUS,
a/IeKBaTHO
OTBETHUTb Ha
TIOCTaB/IeHHbIE
BOIIPOCHI.

pelleHusl.
OO6yuarormuiics
TI0Ka3a 3HaHue
TeopeTUYeCcKoro
MaTepuasa 1o Teme
MPOeKTa, 0JJHAKO
aHasm3,
apryMeHTaLus
CBOeU TOUKU
3peHus,
0000111eHUs 1
BBIBO/IbI BBI3bIBAIOT
y HeTro
He3HauuTe/TbHble
3aTpy/IHEHMUS.
Marepuan He
BCer/ia U3/1araeTcst
JIOTUYHO,
TIOC/IeI0BaTebHO,
0/THAKO 3TO He
MeIlaeT
L[e/IOCTHOMY
BOCIIPUSITUIO
paboTel. imeroTcst
He3HauuTe/TbHbIe
He/loueThl B
odopmieHHUH
TIPOEKTHOM
JIOKYMEHTal[1H,
rpaduueckas 4acThb
B I1eJI0OM
COOTBETCTBYET
TpebOBaHUSIM
ECKZ. Bo Bpems
3aIUTEI
obyuaroruics
TI0Ka3asa yMeHue
KpaTKo, IOCTYTTHO
(sicHO) TIpeACTaBUTh
pe3y/bTaThl
MIPOEKTUPOBAHUS,
0/THAKO WCTIBITHIBA
3aTpy/IHEHUS TIPU
OTBeTe Ha
OT/Ie/TbHBIE
BOTIPOCHI

MpoeKTa, c1abo
TIPOSIB/IEHO YMeHHe
aHa/M31pOBaTh,
apryMeHTHPOBaTh
CBOIO TOUKY 3p€HHS,
Jenatb 060011eHHe U
BbIBO/IbI. Martepuan
He BCer/la u3jaraercst
JIOTWYHO,
roc/e/oBaTebHo.
Nwmerotcs Hej0ueTsl B
oopMieHUH
TIPOEKTHOMN
JIOKyMeHTaLl1y,
rpaduueckasi 4acTb
CyIIIeCTBEHHO
OTCTYTIaeT OT
tpeboBanuit ECK/I.
Bo Bpems 3a1uTel
obyuaroruiics
UCTIBITHIBAET
3aTpy/iHeHUs B
TIpe/ICTaB/IeHUN
pe3y/bTaToB
TIPOEKTUPOBAHUS U B
OTBeTax Ha
TIOCTaB/IEHHbBIE
BOTIPOCHI, O/THAKO
uMeer
Tipe/icTaB/IeHnH 00
o0I11eM Ha3HAUeHUU 1
TIPUHIUIAX paboThbl
TIPOEKTUPYEMBbIX
3allUT

TPOEKTHOMN
JOKyMeHTaL[1H,
rpaduueckasi 4acTb
oTCyTCTBYyeT. Bo Bpems
3aIIUTHl 00yUYaroIuiics
He criocobeH
TMIpe/ICTaBUTh
pe3y/bTaThl
TIPOEKTUPOBaHUS, He
vMeeT TIpe/iCTaB/IeHusI
006 o0111eM Ha3HaUYeHHUH
Y TIpUHLUIIAX paboThl
MIPOEKTUPYEMBIX 3all[UT
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MuKpoIIpoLieCcCopHbIe pesieiiHble 3auThl : yuebHoe mocobue / B. A. TTnonkesuy, 2020. - 103.

6. ITnonkeBuu B. A. PeneliHast 3aiyta ¥ aBTOMAaTHKa B 3JIEKTPUUECKUX CETSIX : 1ab0paTOPHBIA
npakTuky™m / B. A. [TnonkeBuy, 2021. - 116.

8 JlonmostHUTE/TbHAS yue0Hasi IMTepaTypa U CipaBoOYHast

1. YepHo6poBoB Hukosnait BacuiseBuu. PeseiiHast 3aijiita SHepreTHUECKUX CUCTEM : yued.
nocobue /1151 SHepr. crielianbHOCTel cpefi. npod. yueb. 3aBefennii / Hukonaii BacunbeBuu
YepHobpoBoB, Bnagumup Anekcanaposuy CemeHoB, 1998. - 798.

2. 3aceinkuH Anekcanzp CepreeBud. Penelinas 3aiuTa TpaHchopmMaTopoB / Anekcangp
CepreeBuu 3acbinkuH, 1989. - 239.

3. l'enbdanp A. C. Penetinas 3amura pacrnpeenurenbHbix ceteii / f. C. IN'enbdang, 1987. - 367.

4. PeneiiHas 3al1uTa U aBTOMAaTHUKa : METO/. yKa3aHUs [Jis1 KYPCOBOTO U JUIJIOM.
MPOEKTHUPOBaHUS 3/IeKTPOIHepreT. crieljuaabHocTedt 140205 "Onektp. cranyuu”, 140211
"OnektpocHabkenune" / VIpKyT. roc. TexH. yH-T, 2006. - 46.

5. desikoB A. @. MukponpoLeccopHasi aBTOMaTHKa U pejielHasi 3aljuTa
3/IEKTPOIHEPreTUUeCKUX CUCTeM : yueOHOe rocobue /it By30B T0 HarpaB/IeHHIO TIOATOTOBKU
140200 "OnektposHepreruka" / A. @. [Jesaxos, H. 1. OBuapenko, 2010. - 335.

6. ®enocos [I. C. PenetliHas 3al[uTa 3I€KTPHUUECKUX CTAHIUH U TIOJCTAHIUH | yueOHOe rmocobue
110 HarpaB/ieHusIM noAroToBku 13.03.02 "OmekTposHepreTrka v 3neKTpoTexHuka" u 13.04.02
"ONeKTpOo3HepreTHKa U 3/IeKTPOTeXHHUKA" OUHOM 1 3a0uHOM hopm obyuenusi / 1. C. denocos,
2019. - 111.

7. IlnonkeBuu B. A. PeneliHas 3a1ura 1 aBTOMaTHKa B 3/IeKTPUUYECKUX CeTsAX. ba3oBbll ypOBeHb
: yueb6Hoe riocobue / B. A. ITuonkesuy, 2020. - 96.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edw/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 6a3bI JAHHBIX

1. http://new.fips.ru/
2. http://'www1.fips.ru/
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11 TIlepeyenr WH(OPMALHMOHHBIX TEXHO/IOTHH, JIMIEH3WOHHBIX W  CBOOOAHO
pacrpocTpaHsieMbIX CHeMa/JIN3MPOBAaHHBIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIMOHHBIX
CIPaBOYHbBIX CHCTEM

1. Microsoft Windows Professional 8 Russian

2. Microsoft Office Professional Plus 2013

3. PTC_MathCAD14

4. MathWorks_MatLabR2010b (Simulink - 30, SimPowerSystems - 30)_511547_eng

5. Visio Standard 2007 Russian OpenLicensePack NoLevel AcademicEdition

6. CBoOOZHO pacmpocTpaHsieMoe porpaMMHOe o0ecrieueHre Mozy/ib pacyeTa TOKOB KOPOTKOT'O
3aMbIKaHus1 cepBuca «Jlaboparopust P3A» (https://labrza.ru), nuiieH3uoHHBIHA 10roBOp Ne JIP3A-
31-2024 ot 03.06.2024 r.

12 MaTepuanbHO-TeXHHUYECKOe ofecreueHHe U CIUIUTHHbBI

1. YcTaHoBKa /17151 MPOBEpPKU MPOCTHIX pesie Y-5053 (3Y-5001)

2. Y 5053 UcneiTaTesibHas IpoOBepOYHasl yCTaHOBKA

3. OKpaH c 3s1/ipusogom 180*180

4. myneTuMeq.ipoektop ViewSonic PJ400

5. 316335 LlecTuceKjMOHHAas MaHeb

6. 311705 LlecTrceKLMOHHAs MaHe b

7. ITopratuBHsblil ocuusiorpad Fluke 190-202

8. [TopraTuBHbIi octmnorpad Fluke 190-202

9. 313745 KomriieKT u3MepHUTeIbHBIX TPUO0pPOB

10. 313744 KomrieKT u3MepuTeTbHbIX TPUO0POB

11. BonpTammnepdaszometp (c aByms Kieijamu) Ilapma BA®D-A 2

12. YcrpoiictBo ucneitatenbHoe PETOM-21 ¢ akckccyapamu PETOM

13. 313730 KomriiekT u3mMepHuTenbHBIX TPHOOPOB

14. YcrpoiictBo ucneitatebHoe PETOM-51 ¢ akceccyap U cTaHZ@pTHBIN NakeT IIporpaMm
PETOM

15. Komrnerotep P4 631/1646Gz/1024/120/3.5"/GF256/DVD-RW/ monutop
Samsung940/kn/MbIiib

16. 312726 YcraHOBKa UCHIBbITATE/ILHOTO HATIPSKEHUS

17. Jocka marHuTHO-MapkepHas INDEX HacTeHHas ,pasmep 1x1.8 m
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