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Iesab ocBOeHUA Y4eOHOH TUCUUIIIMHBI

Llens npenogaBaHusi JUCUUIUIMHBL ()OPMHUPOBAHUE 3HAHUM B 00J1aCTH PEeHHOM 3aIlUThl U aBTOMa-
TUKU TEXHUYECKUX CHUCTEM, IPUOOPETEHUE CTYIEHTAaMM HAaBBIKOB pacueTa U MpOoeKTHUpoBaHMA Lened P3u-
ADC, uzyueHne MeToJI0B U TexHHUYeCKuX cpeactB P3nADC B COOTBETCTBUU C OCHOBHOW MPO(eCcCHOHATb-
HOW 00pa3oBaTeNIbHONW NMPOrpaMMoil «YmpasiieHue U MHPOPMATHKAa B TEXHUYECKUX CUCTeMax» (Harpasiie-
Hue noaroroBku 27.03.04 YmpasieHrne B TEXHHYECKHX CHUCTEMax), oOecreunBaroiee OakataBpy BO3MOXK-
HOCTb OCYILLECTBIIATh IPO(PECCUOHANBHYIO AEATEIBHOCTD COIIACHO TPeOOBAaHUAM NPOPECCUOHATIBHBIX CTaH-
naptoB (24.121. «Cneunanuct no NpOEKTUPOBAHUIO aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPaBJIIEHUs TEXHOJIO-
TMYECKUMH TPOIIECCaMU O0BEKTOB MCIIOIb30BaHKsI aTOMHOW 3SHeprumy, 24.033. «Cneuuanuct B o0sactu
KOHTPOJIbHO-M3MEPUTENIBHBIX IPUOOPOB M ABTOMATHKU aTOMHOM CTAHIIUM).

Mecto yueOHOH qucuuILIuHbI B cTpykrype OOII BO

Jucuunnuna «PeneliHas 3aliuTa U aBTOMaTHKa» SBJSIETCS AUCUUILUIMHON BapUaTHUBHOM 4acTH IPO-
(beccroHaIbHOIO MOJYJsl Y4eOHOrO IIaHa, COCTABJIEHHOIO B COOTBETCTBUM C 00pa30oBaTEIbHBIM CTaHAAp-
TOM 10 HampaBJeHUIo NoAroToBku 27.03.04 Yrpasienue B TEXHUYECKHX cucTeMax (mpoduiis «YpaBieHue
1 HH(pOpMaTHKa B TEXHUYECKUX CHUCTEMAX)).

[lepevenp AMCUUIUINH, YCBOGHHE KOTOPBIX HEOOXOAMMO CTyIEHTaM I U3ydeHus Kypca «PeneitHas
3alIiTa U aBTOMATHUKa» COCTABIIAIOT TUCIHUILIMHBI €CTECTBEHHOHAYYHOTO, O0IIETPOhECCHOHATBHOTO MOTY-
1 : Matematuka, @u3nka, DJIEeMEHThI U yCTPOICTBa aBTOMATUKHU, DJIEKTPOTEXHUKA.

3HaHus, NOJIYYEHHBIE 110 OCBOCHMIO JUCLUIUIMHBI, HEOOXOAUMBI MPU OCYIIECTBIEHUH Ipodeccuo-
HAJIBHOW JIeATeNbHOCTU OakanaBpa, BHIIOJHEHUH BBITYCKHON KBAIM(UKAMOHHOW pabOThl M U3yYEHUH OC-
HOBHBIX AUCLUIUIUH 10 MPO(UITIO MOATOTOBKH.

Tpynosble (GyHKIMHM TPO(ECCHOHANBHBIX CTAHIAPTOB, KOTOPbIE CMOXKET YAaCTUYHO MPOAEMOHCTPUPO-
BaTh CTYJICHT IIPH OCBOSHUH JAHHOM TUCIUATUIHHBIL:

- A/02.6. Pazpabotka PJI ACY TII nns OUAD (24.121, T1K-3);

- B/01.6. O6ecnieuenue rkcmnyaramuu CU, CA u anmaparypsl CY3 Ha AC (24.033, TIK-2.1)

Komnerenuuun oOydawinerocsi, gopmupyemMbie B pe3yJbTaTe OCBOCHHUSA
AUCUMILTHHBI

npodeccuoHaIbHbIE
3anauum npodeccuo-
HanbHOU aearensHO- | OOBbekT wm 00- |  Kopa u HauMeHoBaHMe WNuaukatopbl JOCTHKEHUS] KOMITe-
cru (3I1) JacTh 3HAHMS KOMIIETEHINH TEHIUU
VYyactue B pacuerax | CucTeMbl u | [IK-3  Crnocoben ocy- | 3-IIK-3 3Hatb: npuHIUTIBL
U IIPOEKTUPOBAHUU | CPEICTBA aBTO- | LIECTBIATH cOOp M aHa- | padOThl  THUIIOBBIX IMPOTPAMMHO-
OO0mbexToB mpodec- | MaTU3alLUH, JIM3 TaHHBIX JUIA pacyeTa, | anmnapaTHbIX KOMIIJIEKCOB u
CHUOHAJIbHOM Jies- yIpaBieHus, MIPOU3BOJIUTH pacueThl U | YCTPOMCTB
TEIBHOCTH B COOT- KOHTpPOJIS, TEX- | IPOEKTUPOBAaHUE or- | Y-IIK-3 VYMerb: oOCylIECTBIATH
BETCTBUU C TEXHU- HUYECKOTO Jua- | IeNbHBIX  OJOKOB W | cOOp M aHaIM3 MCXOAHBIX JAaHHBIX
YECKUM 33JaHHEM THOCTHPOBAHUS | YCTPOMCTB CHUCTEM aBTO- | JUId pacdyera M MNPOSKTHUPOBAHUS
u  UuHpOpMAIM- | MATU3ALIMM W YIpaBlie- | CHCTEM M CPEICTB aBTOMaTH3aL[UU
OHHOTo obecre- | Hufl. U yTpaBJeHUs
YEHUS B-IIK-3 Bnagers: CoBpeMEHHBIMU
KOMITBIOTEPHBIMU CPEJICTBAMHU aB-
TOMAaTH3allMl W YIPABJICHUS IS
MIPOBEIEHUS MPOEKTHO-
KOHCTPYKTOPCKHX M3BICKAaHHUH
Okcrutyatanus koH- | O6opynoBanue | ITK-2.1 Cnocoben 3-11K-2.1 3narb: Ha3HAUEHUE,




TPOJIBHO-
U3MEPUTEIIBHBIX

Tk AC

npuOOpOB U aBTOMa-

CUCTEM aBTOMa-
TH3aIUH,
yIpaBJICHUS,
KOHTPOJISI, TEX-
HUYECKOTO
JMAarHOCTHPO-
BaHUS W UH-
(hopmarmoHHOTO
obecrieyeHus

OCYILECTBIATH KOHTPOJIb
TEXHUYECKOTO COCTOSTHUS
u 6e30macHo IKCIuTya-
Talu 000py10BAHUS
KUIIuA u annapartypsl
CVY3 aToMHOM CTaHIIMHA

MIPUHIIMITBI ICUCTBUS, TApaMETPHI,
AITOPUTMBI pabOTHI U3MEPUTEIb-
HOro 000pyIOBaHUSA U
000py/I0BaHUsI CUCTEM YIIpaBiie-
HUS; UMETh 0a30BbIC 3HAHUS B
€CTECTBEHHOHAYYHBIX U TEXHUYE-
CKHX 00JIACTSX 1O IPOPUITIO J1esI-
TEJIbHOCTH.

V-1IK-2.1 YMeTb: aHanu3upoBaTh,
COCTaBJISITh U KOPPEKTUPOBATh
(YHKIIMOHATTBHBIC, CTPYKTYPHBIC U
NPUHILIUITHAATIBHBIE JIEKTPUUECKHE
CXEMBI U3MEPUTEIIbHON anmnapary-
pb1, CH, CA; mosib30BaThCsl TEXHU-
YECKOM U HOPMATUBHOU TOKYMEH-
Taruen.

B-I1K-2.1 Bnagers: HaBbIKaMu 00-
XOJIOB ¥ TUATHOCTUKHU COCTOSIHUS
3aKpEIUIEHHOTO 000PY/IOBaHHMS;
o0ecreueHreM MEeTPOIOrHUeCKOi
noBepku u nacrnopruzanun CU n

CA.

33113‘—[1/[ BOCIIMTAHMS, p€ajIN3yeMbI€ B paMKaX OCBOCHUSA TUCIHUIIIMHBI
B Imponecce 0CBOCHUA JTaHHOM! JTUCUMILINHEI PCAIM3YIOTCA CICAYIOIUC 3a1a4 BOCIIUTAHHUA:

Hanpasnenue/ | Co3nanme yciaosuii, | Ucnosb3oBanne Bocnu- | BoBiieueHne B pa3HONIAHOBYIO

neJin o0ecreynBaOIIUX | TATEJLHOTO TMOTEHIHAJIA | BHEYYEOHYIO 1eSTeJIbHOCTh
Y4eOHBbIX U CUHUILIHH

IMpodeccuo- - opmupoBanue Ucnons3zoBanue Bocriuta- |1.Opranusaius Hay4dHO-

HaJIbHOE BOC- OTBETCTBEHHOCTH 32 | TEJIBHOI'O MOTEHLIHAJA MPAKTUYECKUX KOH(BEPEeHIIUH,

nuTanue PO ECCUOHANBHBIN | TUCIUILIINH TTpodeccuo- KpYTJIBIX CTOJIOB, BCTPEY C BEY-

BBIOOD, TIpoheccuo-
HAJIbHOE Pa3BUTHE U
npodeccuoHaIbHbIE
pewenus (B18)

HaJbHOTO MOIYJS ISt
bopMHUpPOBaHUS Y CTY ICH-
TOB OTBETCTBEHHOCTH 3a
cBoe poeccroHabHOe
pa3BUTHE MOCPEACTBOM
BBIOOpA CTYICHTAMH WH/IH-
BUyalbHBIX 00pa3oBa-
TEJIbHBIX TPACKTOPHIA, Op-
TaHU3aIMH CUCTEMBI 00-
IICHUST MEXIY BCEMU
ydacTHUKaMu 00pa3oBa-
TEIBLHOTO Tpollecca, B TOM
YHCIIE C UCTIOJIb30BAaHUEM
HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTH.

IIMMH CIIEHUAINCTaMU IPEAIPHSI-
THI1 9KOHOMHUYECKOTO CEKTOpa ro-
poJa 1o BOIIPOCaM TEXHOJIOTHYE-
ckoro auaepctsa Poccun.

2. YyacTue B IOATrOTOBKE MyOJInKa-
LIU{ B BBICOKOPEUTUHIOBBIX PELICH-
3UpPYEMBIX HayUHBIX U3JIaHUAX

CTpykTypa u cofep:KaHue Y4eOHOH TUCUUILIIMHBI
I[I/ICI_II/IHJ'II/IHa npenoaacTcd CTyACHTaM B 8-oMm CCMECTPE. O6I_I_Iaﬂ TPYAOCMKOCTh JUCHUIIJIMHBI COCTAaB-
et 3 3adeTHRIX eauaud, 108 ak. gaca.




KasennapHpiid 1jian

Ne| Ne| HaumeHnoBaHue pasnena (re- | Buabl yueOHoil nesteqn- | Arrecra- | Makcn-
P|T MBbI) HOCTH nus pas- MaJlb-
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1)1 o144 |22 2 6 T1 25
OOmue cBeneHUs O peeHon 5
3amuTe. TepMUHBI U OIpee-
nenus. OCHOBHBIE BHUbI I10-
BPEXKJIEHUN B AJIEKTPOIHEPTe-
THYecKkux cucremax. Ocoben-
HOCTH pacyeTa TOKOB KOPOTKO-
ro 3aMblKaHHsS IS LENen pe-
JIETHOM 3aIlUTHI.
2 | ToxoBele 3ammrel.  Oo6mme | 30/ | 14 | 2/2 | 4 | 10
MPUHIMIBI TTOCTPOEHUSI TOKO- | 2
BbIX 3amuT. CriocoOwl obecte-
YeHHsI CEJIEKTHUBHOW pPalOOThI
TOKOBBIX 3alIUT. TokoBas OT-
ceuka. MakcumanbHas TOKOBast
3amuTa. TOKOBasi TPEeXCTYIEH-
garas 3amuTa
2 |3 14/ | 2 |22 ] 2 8 T2 25
JuddepeHnmnanbHbIe 3aTUThI. 5
4 | JlucTaHIiMOHHAs 3alIuTa 14 | 2 2 2 8
5 | BamuTel, ycranaBnuBaemeie Ha | 36 | 10 | 8 6 | 12
OTJICNBHBIX JJIEMEHTAX dJICK-
TPOIHEPTrEeTUYECKHX  CUCTEM.
ABTOMaTHKa JJIEKTPOIHEpTe-
TUYECKUX CHUCTEM.
Bua npomexyTo4HO# aTTecTanuu 108 | 32 | 16/ | 16 | 44 3 50
/6 6

* - COKpalleHHOE HauMEHOBaHKE (POPMbI KOHTPOJIS

** - cyMMa MakCUMaJIbHBIX 0aJIoB 10JKHA ObITH paBHa 100 3a cemecTp, BKIIIOYas 3a4€T
CoxparnieHHOe HauMEHOBaHKE (POPM TEKYILETO KOHTPOJIS U aTTECTALlUHU Pa3eIiOB:

O0o3HaUeHHE ITostHOE HAaMMeHOBaHNE
T TectupoBanue
3 3aueT




Coaep:xaHue JIEKIIMOHHOT0 Kypca

Tema nexkuun. Bcero Y4eoOHo-
Bonpocsl, oTpadaTsiBaeMble HA JIEKIIUA 4acoB | MeTOAMYecKoe
ob0ecrnieyeHue

1 2 3
Jleknus 1. OcHOBHBIE MOHATHS U onpeAeseHus. [[puHIUIbl TOCTPOCHUS CU- 2 On [1-3]
CTEM PEJICHHOM 3aIlUTHI U aBTOMATUKH. I [4-7]
Uto Takoe mpoTUBOABapuiiHasg aBTOMAaTHKa M peleiiHas 3ammuTta? OCHOBHBIE 1A [8,9]
IOHSITHSL, TEPMUHBI U ONPEIEIICHUS, XapaKTEpPU3yIOIIUE CBOMCTBA CUCTEM pe- WP [10-13]
neiHo# 3amuThl. OOIIKe MPUHIUIIBI TOCTPOSHUS CUCTEM PEJICHHOMN 3alUThl 1
aBTOMaTuK. OCHOBHBIE BHJIBI MOBPEKJIECHUNU B 3JIEKTPOIHEPTrETUUECKUX CH-
cTeMax.
Jlexuus 2. PacyeT TOKOB KOPOTKHUX 3aMbIKaHUM. 2 OU [1-3]
BekTopHbIe qrarpaMMbl B pacueT TOKOB KOPOTKOTO 3aMbIKaHUs. OCOOEHHOCTH I [4-7]
pacdera TOKOB KOPOTKOTO 3aMBIKaHUs JJisi peneiiHoi 3amuthl. OnHodasHbie U [8,9]
3aMBIKaHMS B CETSIX C IIyXO 3a3eMJIEHHON M M30JMPOBAHHON HEHUTPAJIBIO. 1P [10-13]
Jlexuus 3. 3mepurenbHbie mpeoOpa30BaTen B LETAX PEICHHON 3aIIUThI 2 OU [1-3]
Tpanchopmaropbl TOKa ¥ HAPsDKEHUS 7S peneiHol 3amuTel. KoHcTpykius U [4-7]
U MapKUpOBKa BbIBOJIOB. CXeMbl 3aMEIICHUSI U BEKTOpHbIE auarpammsl. [lo- 111 [8,9]
I'PEIIHOCTH TPAHC(HOPMATOPOB. WP [10-13]
Jlexius 4. CxeMbl COEIMHEHUS BTOPUYHBIX OOMOTOK M3MEPHUTENIbHBIX TPaHC- 2 OU [1-3]
dopmaropos I [4-7]
CxeMbl COeIMHEHUS BTOPUYHBIX 0OMOTOK TpaHC(POPMATOPOB  OOMOTOK pelie. 1M [8,9]
Koaddunment cxemsr. WP [10-13]
Jlexnust 5. TokoBsle 3amuTel. O0IIHE cBeaeHUs. TOKOBasg OTCEUKa 2 OHn [1-3]
ToxoBble 3amuThl. O0IIME NPUHIUIIBI IOCTPOEHHS TOKOBBIX 3alIUT. CIIOCOObI JU [4-7]
obecreueHus CeIEKTUBHON pabOThl TOKOBBIX 3allIHT. 1M [8,9]
TokoBast orceuka. 3oHa nedcTBUSA. CXeMbl TOKOBBIX OTCEYEK Ha IMOCTOSHHOM WP [10-13]
ornepaTuBHOM Toke. Tok cpabarbiBaHUS OTceuku. HecelneKkTUBHBIE TOKOBBIE
orceuku. CrocoObl OOecreyeHus] CEIEKTUBHOIO JCHCTBUS HECEIEKTHUBHBIX
TOKOBBIX OTCEYEK.
Jlexumst 6. MakcumainibHasi TOKOBas 3allllUTa CO CTYNEHYATON XapaKTepUCTH- 2 OUn [1-3]
KOl BpeMeHHU cpabaThIBaHUSI. I [4-7]
MakcumanbHasi TOKOBas 3alllTa CO CTYIIEHYaTON XapakTepucTukoi. CriocoObl 11U [8,9]
obecrieueHus CeNeKTUBHOU paboThl. CXeMbl MaKCUMAaIbHOM TOKOBOW 3aIIUTHI WP [10-13]
C HE3aBHCHMOM BBIIEPKKON BpeMEHH CpabaThlBaHUs HA MOCTOSIHHOM OIepa-
TUBHOM TOKe. UyBCTBHUTENHHOCTh MAaKCHUMAJIbHON TOKOBOW 3amuThl. BwiOop
TOKa cpabaThIBaHUS W BBIIEPKEK BpEMEHU cpabaThIBaHUsI MaKCUMaIbHBIX TO-
KOBBIX 3aIlUT.
Jlekuusa 7. MakcumanbpHas TOKOBas 3alllUTa C 3aBUCUMOM OT TOKa XapaKTepu- 2 OUn [1-3]
CTHKOW BpeMeHH cpaOaTbIBaHMUS. I [4-7]
MakcumanbHasg TOKOBas 3alluTa C 3aBUCUMOM OT TOKa XapaKTEPUCTUKOM. 11U [8,9]
CniocoObl o0ecrieueHus: CeIeKTUBHOM pabOoThI 3alUT ¢ 3aBUCUMOM OT TOKa Xa- WP [10-13]
pakTepucTUKkoi cpabaTbiBaHusa. CxemMbl MaKCUMalbHONM TOKOBOHM 3aIlUTHI C
3aBUCHMOM OT TOKA BBIJIEPKKON BpeMEeHH cpaOaThIBaHMSI.
Jlexuus 8. TokoBasi TpexcTyneHYaTas 3amuTa. 2 OU [1-3]
Bri6op mapamerpoB cpabaThiBaHMsI TPEXCTyNMeHYaTol 3amuThl. OleHKa 9yB- JU [4-7]
CTBUTEIBHOCTHA TPEXCTYNEHYATON TOKOBOM 3amUThI. J[Marpamma BBIAEPIKEK 11U [8,9]
BPEMEHH TPEXCTYNEHYATHIX TOKOBBIX 3aIIMT. WP [10-13]
Jlexuus 9. TokoBast HallpaBJIEHHAs 3alUTA. 2 OU [1-3]
Hasnauenue. Pene nampaBnenust momrHoctd. Cxema M BBIOOp MapaMeTpoB U [4-7]
cpabaThIBaHHs MAaKCHMaJIbHOW TOKOBOI HAIPaBJIICHHOM 3alMThl. MaKkcuMalb- 111 [8,9]




Tema jexuum. Bcero Yu4eOHo-
Bomnpocel, oTpadarbiBaeMble Ha JIEKIIMU 4acoB | MeToaMYecKoe
olecreyeHune
1 2 3
Hasi TOKOBas HaIIpaBJICHHAs 3amuTa. TOKoBas HalpaBjIE€HHAs] OTCEUKA. 1P [10-13]
Jlexmst 10. {uddepennmanbHbie 3aIUTHL. 2 OU [1-3]
Hasnauenwue. [IpuHnmn aeicTBus npoaoabHON AuddepeHnaaIbHOM 3aiuThI. I [4-7]
Tok HebanaHca. BeiOop mapamerpoB cpabaThiBaHUs MPOIOJIBHON AuddepeH- U [8,9]
AAILHON 3aIlUTHI. WP [10-13]
Jlexuus 11. JIucranuronHas 3ammura. 2 OU [1-3]
[Ipumenenue. 30Hbl aecTBUA. CxeMa TPEXCTYNEHYATOW JUCTAHIIMOHHOM 3a- U [4-7]
IIMTH HA TIOCTOSTHHOM OTIEPAaTUBHOM TOKE. BBIOOp COMpOTHBIEHUS CpadaThi- 11U [8,9]
BAHUS U OLICHKA YYBCTBUTEIBLHOCTH JUCTAHIIMOHHOM 3aIIUTHI. WP [10-13]
Jlexums 12.3amuThl, ycTaHABIMBaeMble Ha TpaHChOpMaTopax 2 On [1-3]
3ammThl, yCTaHABIMBAaEMbIe Ha TpaHC(HOpPMATOpax Ul BBISIBICHUS BHYTPEH- JU [4-7]
HUX ToBpexaeHui (tpedoBanus [1YD). ['azoBas 3ammura. TokoBas oTceuka, 1A [8,9]
MaKkcUMaibHas TokoBas 3ammrta. uddepeHnunansHas 3amura TpaHchopma- WP [10-13]
topa. Toku HeOanaHnca B nuddepeHnuanibHon 3amurte Tpanchopmartopa. Bei-
00p mapameTpoB cpabaThiBaHuA. 3amuTa TpanchopMaTopoB oT BHemtHUX K3 u
neperpy3ok. Berbop napameTpoB cpabaThiBaHUS 3aIUT.
Jlexnust 13. 3ammtel muHUHN 3nekTponepenaun (tpedoBanus [1YD). 2 OU [1-3]
Bunel 3amuT, ycTaHaBIMBaeMbIX Ha JTUHUSAX AJIEKTPONEpeaaun C HalpsHKeHH- U [4-7]
eMm 35 kB u 110-220 kB. 11U [8,9]
WP [10-13]
Jlexnust 14. 3amuTsl snekTpoasurarenei (tpedosanus [1Y D). 2 OU [1-3]
Bunel 3amuT, ycTaHaBIMBaeMbIX Ha S3JEKTPOJBUTATENSX C HOMHUHAIHHBIM U [4-7]
HanpsbkeHueM Beiie 1 kB. Cxembl 3amuT, BEIOOp mapamMeTpoB cpabaThIBAHMS 11U [8,9]
Y TIPOBEPKA YyBCTBUTEIBHOCTH 3aIIUT. WP [10-13]
Jlexnus 15. 3anuTel TEHEPATOPOB. 2 OUn [1-3]
Oco0eHHOCTH 3alUT TeHepaToOpoB, paboTaroUMX B OJIOKe C TpaHcpopmaTo- U [4-7]
POM, U T€HEpaTOpoB, padOTAIOIINUX Ha COOPHBIEC IIMHBI. I [8,9]
WP [10-13]
Jlexuus 16. ABToMaTu3anus 31EKTPOIHEPIeTUUECKUX CUCTEM. 2 OU [1-3]
ABTOMATHYECKOE TIOBTOPHOE BKIIOUYEHHE Ha JMHUSAX OJIEKTPOIEpeIadH. I [4-7]
Haznauenue. Boi6op mapameTpoB cpabaTbiBaHUS. I [8,9]
ABTOMaTHUYECKOE BKIIOYEHHE PE3epBHOrO MuUTaHus. Beibop mapameTpoB cpa- WP [10-13]
OaTbIBaHMUS.
ABTOMaTHUYECKas YaCTOTHAs pa3rpy3Ka
IlepeyeHb NPaKTHYECKUX 3aHATHH
Tema npakTuyeckoro 3anstusi. Bonpocel, orpadarsiBaemblie Ha IpakTH- | Beero YueOHo-
YeCKOM 3aHATUHH 4acoB | MeTOaMYecKoe
olecreyeHune
1 2 3
Temal,2. PacueT TOkOB KOPOTKHX 3aMbIKaHus. M3mMepuTenbHble Tpeodpa3oBa- 2 OM [1-3]
TEJIA B LEIAX PEIEHHOM 3aILNTHI. T [4-7]
COOTHOIICHUS TOKOB M HAITPSHKCHUI TTPH KOPOTKUX 3aMBIKAHUSX B JIMHUU U 32
. 11U [8,9]
TpaHcpopmaropamu co cxemamu coequHeHuid Y/A-11 u A/Y-11. Cxemsl co- VP [10-13]
€/IMHEHUS U3MEPUTENbHBIX TpaHchopmaTtopoB. KoophumeHT cxemsl.
Tema 3. TokoBas TpexcTyneH4arTas 3alura 2 OU [1-3]
Pacuer TpexcrymeHyaToil TOKOBOW 3alIUThI OT MHOTO(A3HBIX KOPOTKHX 3a- I [4-7]
Mbikanuil (K3) B cetu ¢ 0THOCTOPOHHUM MUTAHHUEM. 111 [8,9]




Tema npaxkTuyeckoro 3ansatusi. Bonpocel, orpadarsiBaemMble Ha IpakTH- | Beero Yu4eOHo-
YecKOM 3aHATHHU 4YacoB | MeTOaMYecKoe
obecreyeHune
1 2 3
Pa3paboTka pa3HECEHHBIX CXEM 3alllHT. WP [10-13]
Tema 4. HanpaBieHHas TOKOBas 3aIlMTA. 2 OU [1-3]
Pacuer TOKOBBIX HampaBiICHHBIX 3alUT OT MHOTO(a3HeiXx K3 B pamuanbHOI I [4-7]
CETH C JIByXCTOPOHHUM MUTAHUEM U [8,9]
1P [10-13]
Tema 5. luddepennmanpHas 3amuTa COOPHBIX IIKH. 2 OU [1-3]
Pacuer nuddepennnanbHOM 3aUTHI MIKH. I [4-7]
11 [8,9]
1P [10-13]
Tema 6. JlucTaHIMOHHAS 3alIUTa JUHUNA 3JIEKTpOIepeIayu. 2 On [1-3]
Ornpezenienue napaMeTpoB AUCTAHIIMOHHOMN 3aIlIUATHI. JU [4-7]
11 [8,9]
WP [10-13]
Tema 7. Juddepenunansuas 3ammra TpaHcGOpMaToOpoB. 2 OU [1-3]
Pacuer muddepennmanbHON 3aUTH TPAHCHOPMATOPOB. JU [4-7]
11 [8,9]
WP [10-13]
Tewma 8. 3ammra 31€KTpOABUTATEINCH. 2 OU [1-3]
Pacuer mapameTpoB 3allIUThI 3JIEKTPOABUTATEIEH. I [4-7]
I [8,9]
WP [10-13]
Tewma 9,10. 3amuTa renepaTopos. 2 OU [1-3]
Pacuer mapameTpoB 3alIUTHI TEHEPATOPOB. JU [4-7]
I [8,9]
WP [10-13]
IlepedyeHnnb 1a00paTOPHBIX padoT
Tembl 1abopaTopHbIX padoT. Bonnpocsl, orpadarbiBaeMble Ha J1a0opa- Bcero YueOHo-
TOPHOM 3aHATHH YacoB | MeTOAMYECKoe
obecreyenune
1 2 3
MaxkcuManbHasi TOKOBas 3alllMTa/OTceyka IABYX JHHHUM 3JEKTpOMNepenadu ¢ 2
OJTHOCTOPOHHHUM MTUTAHUEM
TokoBas HanpaBiIeHHas 3alUTA JUHUN YJIEKTPOIIEpENady B KOJIBIIEBOU CETH 2
v OU [1-3]
pononbHas auddepeHnranbHas 3aluTa JUHAN JIEKTPOoTiepeIauu W [4-7]
JIMCTaHIIMOHHAS 3aIUTa JIMHUH DJIEKTPOTepeilayl B CETH C JIBYCTOPOHHUM 11 [8,9]
MUTAaHUEM UP [10-13]
Jubdepennmanpuas 3ammra Tpanchopmaropa 4
TokoBas 3amuTa 00paTHOM MOCIIEIOBATEIHHOCTH TpaHCHOpMaTOpa 2
TokoBas 3amuTa HyJI€BOW NOCIEI0BATENIBHOCTH TpaHchopmaTopa 2




3aiaHus I CaMOCTOSATEILHO padoThI CTY/IEHTOB

Bonpochl 1J1s1 caMOCTOATEILHOT0 U3y4YeHHs (3a1aHus1) Bcero Yu4eOHo-
4acoB | MeToaMYecKoe
olecneyenune
1 2 3

Hctounuku onepatuBHOTO Toka. Kiaccudukamuss M MapKUpOBKa pele.

OCOOEHHOCTH COEMHEHHUS OOMOTOK TPaHC(OPMATOPOB TOKA, HANPSHKEHHS 6

u pene

TpanchopmaTopbl TOKa W HAMpPsHDKCHUS IS PECWHOHN 3amuThl. TOKOBBIS

samuthl JIDII, cOopHbIX muH. MeToauka pacyera ¥ 00JacTh MPUMEHEHHUS. 10

Metoanka nocTpoeHus NPUHIUIIAAIBHBIX CXEM 3aIIUT.
Juddepennnransapie Mpo10JibHAsA U TIONIepeyHas 3amura. MeToauka pacue-

On [1-3]
Ta U 00JIaCTh PUMEHEHHs. MeTOMKa MOCTPOSHHS MPUHLIUITHAIBHBIX CXEM 8 T [4-7]
3aIuT.
M 5 M 11 [8,9]
JucranunonHas 3amura. Meroauka pacuera U 0o0JacTb IIpUMEHeHUs. Me- 8 WP [10-13]

TOAMKA MMOCTPOCHUS MPUHITUITUATBLHBIX CXEM 3aIlIHT.
3amuTel TEHEPATOPOB, TPAHCHOPMATOPOB, IEKTPOJABUTATENCH, IIINH CTAH-
IUHA ¥ ToICTaHIMi. MeTonka pacdera. MeToauka MOCTPOSHUS PHHIIUITH-
AJIbHBIX CXEM 3allUT.

ABTOMAaTHKa IPEKPAIICHUS] ACHHXPOHHOTO peXuMa. ABTOMAaTHKa HOPMalb-
HBIX PEXUMOB DJIEKTPOIHEPTETUUECKUX CUCTEM. PesepBupoBaHue NeHCTBUS
peIeHHOM 3alUThI U BBIKJIIOYaTENICH.

12

PacueTrHo-rpaduyeckasi padbora He peIyCMOTPeHAa Y4eOHBIM IIAHOM

KypcoBasi padora He npexycMoOTpeHa Y4eOHbIM IJIAHOM

OoOpa3oBaTe/ibHbIE TEXHOJIOTMH
B cootBercTBUU ¢ TpeboBaHusIMU 0Opa3zoBatenbHoro crangapra HUAY MU®U no nampasieHuio

noarotoBku 27.03.04 VnpapneHue B TEXHUUECKUX CHCTEMaxX pealu3alusi KOMIIETEHTHOCTHOTO TMOJX0oAa
MpeAyCMaTPUBAET MIMPOKOE UCIOJIB30BAHNE B YIEOHOM MPOIIECCE aKTHUBHBIX U MHTEPAKTUBHBIX (HOPM TPO-
BEICHUS 3aHITUHN:

1) pa3bop KOHKPETHBIX CHUTYalMil MpH PEIIeHUWH 33Jad MO KOHTPOIBHBIM 3aJIaHUSIM;

2) pa30op KOHKPETHBIX CUTyallud TPU TPOBEIACHHUH JEKIIMOHHBIX 3aHSITHIA;

3) BHeayIUTOpHYI paboTy B paMKaxX TEKYIIUX BHEAYyTUTOPHBIX KOHCYIbTAIlMH C 1enbio ¢op-
MHUPOBAHUA U Pa3BUTHs MPOPECCUOHANBHBIX HABBIKOB 00YJArOIIMXCS.

B pamkax yueOHBIX KypcOB MOTYT OBITh MpPEIyCMOTPEHBI BCTPEUU C MPEICTABUTEISIMH KOMIIa-
HUW, YHUBEPCUTETOB, TOCYJAAPCTBEHHBIX U OOIIECTBEHHBIX OPTaHM3alMNA, MAaCTEP-KIACChl JKCIEPTOB H
CIEIUATTUCTOB.

NudopmanimonHbie TEXHOJOTHUH, HCIOJIb3yEeMbIE TMPH OCYIIECTBICHUH 00pa30BaTEIBLHOTO MPOIIEC-
ca o guctumumHe b1.B.JIB.12.1 «Penelinas 3ammTa 1 aBTOMaTHKA.

1) camocrosTenbHas paboTa CTYACHTOB C UCHOIb30BaHHEM MH(POPMAIMOHHON CIPaBOYHON CHUCTe-
mel MOC;

2) akTuBHas paboTa C COBPEMEHHBIMH MMaKeTaMU MPUKIATHBIX MPOrpaMM i oOpaboTKu pe3ynbTa-
TOB 3KcriepuMeHTanbHbIX TaHHbIX (Mathsoft MathCad, Microsoft Office) u B cucteme aBToMaTn3upoOBaHHO-
ro npoektupoBanus (ACKOH Kommnac 3D) nyist pa3paboTku cxeM Lienei peiaeiHon 3aiuThl.



[IpakTHyeckas MOATOTOBKA MPU peaqu3alyiy YIeOHOH NUCIUIIMHBI OPTaHU3YeTCsl IyTeM IpOBee-
HUSI IPAKTUYECKUX 3aHATHH, IPETyCMaTPHUBAIOIINX YIacTHE O0YJaIOMINXCS B BBITOJTHEHUN OT/JEIBHBIX dJIe-
MEHTOB paboT, CBA3aHHBIX ¢ OyayIiel NpoecCHOHANbHOMN AesTETbHOCTBIO.

[IpakTHyeckas MOATOTOBKA TaK)Xe BKIIOYACT B ceOs 3aHATHUS JCKIMOHHOTO THIA, KOTOPBIE MpPEIy-
CMaTpHBAIOT Iepenady y4ueOHoi nHbopMauu oOydaronmMMes, HE0OX0AUMON IS MOCIEAYIOIIEro BhITOJI-
HEHUs padoT, CBA3aHHBIX ¢ OyAyIIei MPOoPeCCHOHATBHON AESITETLHOCTHIO.

DoH OLICHOYHBIX CPEACTB

@DOH/I OLIEHOYHBIX CPEJCTB MO JUCHUIUIHHE 00eCrevYrBacT MPOBEPKY OCBOCHHSI IJIAHHUPYEMBIX pe-
3yJIbTAaTOB 00yueHUs (KOMIETEHIIUI 1 UX UHIMKATOPOB) OCPEICTBOM MEPONPHUATHIA TEKYIIETO, pyOSKHOTO
nu HpOMe)KyTO‘IHOI‘O KOHTpOJ'ISI 110 JUCIIUITJIINHE.

CBs13b MEXKIY GOPMHPYEMBIMH KOMIICTEHIIUSAME 1 (HOpMaMH KOHTPOJISI KX OCBOCHUS IPECTaBICHA B
crenyromen Tadmie:

Koa u HaumeHoBa-
N HaumeHoBaHMe KOHTPOJIMpYe- | HUe MHAMKATOPA J10- HaumenoBanue
n/n MBIX pa3esioB (TeMbl) CTHKEHHUsI KOMIIe- OIIEHOYHOT0 CPeACTBA
TeHIUHI
Bx0/1HOM KOHTPOJIb

1 . KpaTKHe OTBETHI Ha BOIIPO-

BxonHoit KOHTpOIB
CBbl, TUCBMEHHO
ATTecTanmsi pa3eNioB, TCKYIUH KOHTPOJIb YCIIEBAEMOCTH

2 | Ob0mue cBeneHUs O PEIICHHOW 3a- YCTHBIH ompoc B (hopme
mmTe. TepMUHBI U ONPECICHHUS. cobeceoBaHus;
OcHoBHbIE BUJBI MOBPEXKICHUN B Tect — 1, nucbMEHHO
ANEKTPOIHEPTCTUYCCKUX  CHCTE-

Max. OcoGeHHOCTH pacueTa TOKOB

KOPOTKOTO 3aMBbIKaHUs IS LieNiei 3_HII<3__31’HS<]__£ K-3,
pelieiiHoM 3amuThl. TOKOBBIE 3a- ’
uuThl. O0IIMEe MPUHIUIIBI TOCTPO- 3_HKI_32_'1}I’KS_I;}_K_2'1’
€HUS TOKOBBIX 3amuT. CrocoObl o
oOecrieueHns CEIEeKTHUBHON pabo-

Thl TOKOBBIX 3amIuT. TokoBas OT-

ceyka. MakcumanpHas TOKOBas

3amuTa. TOKOBas TpexcTyneHd4a-

Tas 3aluTa.

3 | Auddepenunansubie 3amuTsl. [u- 3TIK-3. V-TTK-3 YCTHBIH o1poc B popme
CTaHIIMOHHAS 3alluTa. 3alluThI, B-ﬁK-3' ' cobecenoBanus;
yCTaHABIIMBAaEMbIE Ha OTAEIBHBIX . Tect — 2, TMCBMEHHO
3JIEMEHTaxX  BJIEKTPOIHEpreTHye- 3_HKI_32_'1}I’KS_I;_:{I_<_2'1’

CKHUX CHCTEM. ABTOMATHKa 3JEK- -
TPOIHEPTETUICCKIX CUCTEM.
[IpomexxkyTouHas arrectanus
4 | 3auer 3-I1K-3, Y-IIK-3, Bomnpocs! k 3auety (YCTHO)
B-TIK-3;
3-I1K-2.1, V-IIK-2.1,
B-TTK-2.1;

B kauecTBe OLIEHOYHOTO CPEJCTBA TEKYLIETO KOHTPOJIS UCIIOIB3YIOTCS YCHIHbILL ONPOC.
B kauecTBe OLIEHOUHOT0 CpeCTBa aTTECTAllMK pa3zelia UCIOIb3YIOTCS mecmbi.

Jl71s mpoMeXyTOUHOM aTTecTallui NPeayCMOTPEHBI 8ONPOCHL 0/ 3a4ema.

[To mToram 0Oy4eHUsT BEICTABIISIETCS 3auent.
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HUKU?

8.
9.

Bomnpockl BXOJHOTO KOHTPOJIA

. Kakue cymiecTByrOT BUJIbI TOBPEKICHUMN B AJIEKTPOIHEPTETUYECKUX CUCTEMAX ?

. Kakue cymiecTByioT pesKuMbl pabOThI AJIEKTPOIHEPTETUUECKUX CUCTEM?

. Uto Takoe KOpOTKOE 3aMblKaHHe?

. Kakue Buibl KOpOTKUX 3aMbIKaHUI CYLIECTBYIOT?

. UeM oTiIM4arOTCsl HECUMMETPHUUHBIE KOPOTKHUE 3aMbIKAHUS OT CHMMETPUYHOTO?

. Uem oTnuyaeTcs nomnepeyHas He CAMMETPUS OT MPOJA0IbHOMN?

. Kakoe Bo3zeiicTBuE 0Ka3bIBAET TOK KOPOTKOTO 3aMbIKaHUSI Ha TOKOBEIYIIIHE JIEMEHTBI U MPOBOI-

Yro Takoe y,Z[apHBIfI TOK M OT YEro 3aBHCHUT €TI0 BeJINYnHa?
Kakue CYHICCTBYIOT NPAKTUYCCKHUEC MCTO/AbI paCd€Ta TOKOB KOPOTKOI'O 3aMBIKaHUA?

10. Ot xakux mapamMeTpoB U KaKUM 00pa3oM B cIydae KOPOTKOTO 3aMBIKAHUS B AJIEKTPOIHEPreTHY e-

CKOM CHCTEME 3aBUCUT BEIMYMHA TOKA KOPOTKOTO 3aMbIKaHUs?

© 0O N A WNE

Bormpocs! Tekyiero KOHTpoJIs

. O6H_II/IG IMPUHIMUIIBI TIOCTPOCHUA CUCTEM peneﬁHoﬁ 3allIUThI 1 aBTOMATHKH.

. OcHoBHEIE BUbI HOBpe)KIleHI/Iﬁ B JJICKTPOSHCPIECTUICCKUX CUCTCMAX.

. BeKTOpHHe JUuarpaMmbl 1 paCcd€T TOKOB KOPOTKOI'O 3aMbIKaHMA.

. Ocobennoctu pacdu€Ta TOKOB KOPOTKOI'O 3aMbIKaHUA JIJIs nenei peneﬁﬁoﬁ 3allUThI.

O,Z[HO(l)aSHHe 3aMbIKaHUA B CETAX C I'TyXO 3a3EMJIEHHOM U HSOHHpOBaHHOﬁ HeﬁTpaHBIO.

. BextopHbIe quarpaMMsl ¥ pacder TOKOB.

. Tpancdopmaropsl TOKa U HAIPSDKEHUS JJIs PENEeHON 3aIUThI.

. KoHcTpykuus m MapkupoBKa BBIBOJIOB TpaHC(POPMATOPOB TOKA.

. CxeMmpbl 3aMelIeHHs U BEKTOPHBIE THarpaMMbl TPaHC(HOPMATOPOB TOKA.

10. ITorpemHoCcTH TpaHCHOPMATOPOB TOKA.

11. CxeMbl coeTMHEHHS] BTOPUYHBIX OOMOTOK TpaHC(HOPMATOPOB TOKA M1 OOMOTOK peJIe.

12. KoaddurmeHt cxembl Kak GakTop, BIUAIOMINN HAa YyBCTBUTEIBHOCTD 3AIIUTHI.

13. TokoBebie 3anuThl. OOIIUE MPUHIIMITBI TOCTPOSHUS TOKOBBIX 3aIIHT.

14. Crioco6n1 obecTieueHtsI CEIEKTUBHOM PaOOThI TOKOBBIX 3aIIUT.

15. TokoBas oTceuka. 30Ha IEHCTBHS.

16. CxeMBI TOKOBBIX OTCEYEK Ha MOCTOSIHHOM OIICpaTUBHOM TOKE.

17. Tok cpabatbiBanusi orceuku. HecenekTuBHbIE TOKOBbIE 0TCeUKU. CIOCOOBI 0OecredeHusl Cellek-

THUBHOTO JIEHCTBUS HECEIIEKTHUBHBIX TOKOBBIX OTCEUEK.

18. MakcumarnpHasi TOKOBas 3alllUTa CO CTYNEHYaTo XapakrepucTtukoil. Crocodsl obecrnieueHus ce-
JIEKTUBHOHN paboTBHI.

19. CxeMbBl MaKCUMAJILHOM TOKOBOM 3allUTHl C HE3aBUCUMOM BBI,Z[ep)KKOI\/’I BpPEMCHU Cpa6aTI>IBaHI/I$I Ha

IMOCTOAHHOM OIICPATHBHOM TOKEC.

20. UyBCTBUTENHFHOCTh MAKCUMAIBHOM TOKOBOH 3aIlIUTHI.

21. Br16op Toka cpabaThIBaHUS M BBIIEPIKEK BPEeMEHH CpadaThIBaHHsI MAKCUMAIIbHBIX TOKOBBIX 3aIIIHT.

22. MakcuMayibHasi TOKOBAs 3alllMTa C 3aBUCUMOM OT TOKA XapaKTePUCTHKOM.

23. CriocoObI 0OecTIeueHUs CeJICKTUBHOM PadOTHI 3alIUT C 3aBUCHMON OT TOKa XapaKTePUCTHKOM cpa-
OaThIBaHMS.

24. CxeMbl MaKCUMAaJIbHOW TOKOBOM 3alllUTHI C 3aBUCUMOM OT TOKa BBIZEPKKOW BpeMeHU cpadaThl-

BaHUs.

25. ToxoBas TpexcTyneHvaras 3aliuTa.

26. Br16op mapameTpoB cpabaThIBaHUS TPEXCTYIICHYATOH 3aIIUTHI.

27. OruieHKa 9yBCTBHTEIBHOCTH TPEXCTYIEHYATOW TOKOBOM 3aIUTHI.



28. JluarpaMMa BbIIEP)KEK BPEMEHHU TPEXCTYIEHYATHIX TOKOBBIX 3aIIUT.

29. TokoBas HanpaBiieHHas 3amuTa. Haznauenue.

30. Pene HampaBiieHUsS MOIITHOCTH.

31. Cxema u BbIOOp apaMeTpOB CpadaThIBAaHHSI MAKCUMAIIbHOW TOKOBOW HAIPaBICHHON 3aIUTHI.

32. TokoBast HanpaBJIeHHAsI OTCEYKA.

33. JlucraHuMOHHAs 3aIIuTa. 30HBI ACHCTBUA.

34. Cxema TpexcTyNneHYaTol TUCTAaHIIMOHHOM 3aIllUThl HA TTOCTOSIHHOM OIIEPaTUBHOM TOKE.

35. Be16op conpoTuBieHus cpabaThIBaHUsI U OIICHKA YyBCTBUTEIBHOCTH IMCTAHIIMOHHOM 3aIlIUTHI.

36. Iuddepennmanpapie 3amuTel. HazHaueHue.

37. IlpuHnmn nericTBus MpOoAOabHON auddhepeHIInaTbHON 3aUThL.

38. Bri6op nmapameTpoB cpabaTeiBaHus MPOIOJIBHON AU hepeHInaIbHON 3aTUTHI.

39. 3amuTel, ycTaHaBIMBacMbie Ha TpaHChOpMaTOpax JUIsl BBISIBICHUS BHYTPECHHUX IMOBPEKICHHIMA
(TpedoBanus I1YD).

40. I'a3oBast 3amuTa.

41. TokoBas OTCeuka, MaKCUMaJbHas TOKOBas 3alUTa.

42. Tuddepennmanpras 3ammura Tpanchopmaropa. Toku HebanaHca B auddepeHIInaaIbHON 3aiuTe
Tpancopmaropa.

43. 3amuta TpanchopmaropoB or BHemHuX K3 u meperpys3ok. Beibop mapamerpoB cpabaThiBaHUS
3aIuT.

44. 3amuTel TUHUHN AnekTporiepenaaun (tpedosanus [1YD).

45. Buipl 3aIIUT, YCTaHABIMBAEMBIX Ha JIMHUSAX AJIEKTporepeaadu ¢ Hanpsbkenuem 35 kB u 110-220
kB.

46. 3amuTel AMeKTpoaBUraTenei (Tpedoanus [1YD).

47. Buapl 3alIUT, YCTAaHABIMBAEMBIX HA AJIEKTPOJABHUraTeNIIX ¢ HOMUHAJIBHBIM HAIPSKEHUEM BbIlIe 1
kB.

48. CxeMbl 3aIUT, BEIOOP MapaMeTpoB cpabaThiBaHUS U MPOBEPKA UYBCTBUTEIBHOCTH 3aIlUT, YCTa-
HABJIMBAEMbIX Ha 3JEKTPOABUTaTENSIX ¢ HOMUHAIBHBIM HampsbKkeHueM Boiie 1 kB.

49. 3amuTel reHepaTopoB. OCOOCHHOCTH 3alIUT TEHEPATOPOB, paboTarommx B OJ0Ke ¢ TpaHchopma-
TOpPOM, ¥ TEHEPATOPOB, pabOTAIONINX Ha COOPHBIE IITHHEI.

50. ABTOMaTHYECKOE MTOBTOPHOE BKIIIOUCHHE HA TMHUAX dJeKkTporepenadyn. Haznauenue. Beibop ma-
paMeTpoB cpabaThIBaHUA.

51. ABToMaTHuyeCKOe BKIIOUEHHE Pe3EPBHOIO MUTaHUs. BriOop mapameTpoB cpabaThIBaHMUS.

52. ABTomMaTHuecKas 4acTOTHas pasrpys3ka.

TecToBrIe 3amaHus

Tect - 1 O6mue cBeneHus o peneitHoi 3amure. OCHOBHBIC BHJIBI TOBPEXKICHUHN B dJIEKTPOIHEPTeTH-
yeckux cucremax. OCOOEHHOCTH pacyeTa TOKOB KOPOTKOTO 3aMbBIKAHHS ISl PEICHHON 3aIiuThl. TOKOBBIE
3alIUThI

1. KakoBo ocHOBHOE Ha3HA4YECHHE PEICHHON 3aIUThI?

a) BBIABJICHUC TTOBPCKIACHUA U I[Gf/iCTBI/I@ Ha OTKJIIOYEHIE BHIKIIOYATeIeH IJId OTACIICHUS IMOBPEKICH-
HOTO AJIEKTPOIHEPIeTUYECKOTO OOBEKTA.

0) BBISIBJICHHE YTSHKEICHHOTO pexrMa paboThl U BbIjaua HHPOPMAIIMK O HEM — JICWCTBUE HA CHTHAI.

B) BBISIBIICHUE TIOBPEXK/ICHHUS U BbIJIaua HHGOPMAIINH O HEM — JIEWCTBHUE HA CUTHAI.

T') BBISIBIICHUE YTSDKEJICHHOTO PeKrMa paOboThl M ACMCTBHE HA OTKIIOYCHHE BBIKIIIOYATENICH IS OT/Ie-
JICHUS TIOBPEXKIEHHOTO JIEKTPOIHEPTETUYECKOTO OOBEKTA.



2. BriGepute  TYHKT, COOTBETCTBYIONIMH  ONHUCAHWIO  TPEOOBAHUSA  CeleKMUBHOCMU,
MPEIBSABISIEMOTO K pelleiHON 3anuTe?

a) peneiiHas 3alIKuTa JOJDKHA OMPEIENISITh TOBPEKACHHBIN JIEMEHT U MoJjaBaTh KOMaHAy Ha JIOKAJU-
3a1uio (OTKJIFOYEHHE) ATOTO 3JIEMEHTA BBIKITIOUATEIISIMU, OTMKAUIITUMU K UCTOYHUKY ITUTAHHUS.

0) peneitHas 3amuUTa JOJKHA OMPEACISAThH MOBPEKICHHBINA 3JIEMEHT U MOJIaBaTh KOMaHAy Ha JIOKATH-
3a1ui0 (OTKJIFOYCHHE) UCTOYHUKA MTUTAHUSI.

B) peJieliHas 3aluTa J0DKHA ONPEIesaTh MOBPEKISHHBIN 3JIEMEHT M T0/IaBaTh KOMaHy Ha JIOKaJIH-
3a1uio (OTKJIFOUEHHE) ATOTO AJIEMEHTA BBIKITFOUATEIISIMU, OJMKAUIIIIMU K MECTY TTOBPEKICHHUS.

') peneifHas 3amnuTa JI0JDKHA OIPEesaTh TOBPEKACHHBIN JIEMEHT U 0/IaBaTh KOMaHy Ha JIOKAJIH-
3a1uio (OTKJIFOUEHHE) ATOTO AJIEMEHTA BBIKJTFOUATEIISIMU, OJHMKANUIIIME K JICKTPO-TIPUEMHUKAM.

3. Kakwue 3amuThl Ha3pIBAIOTCS OTHOCUTEIILHO CEIIEKTUBHBIMHE?

a) ATO 3aIIMUTHI, KOTOPHIC TI0 IPUHIIUITY ACUCTBUS PEarupyrOT HA TIOBPEXKICHUS TOIBKO Ha 3alIHIIAC-
MOM 3JIEMEHTE, T.€. UIMCIOT OIPaHUYCHHYIO 3aIUINAeMYyI0 30HY, U TIPH 3TOM UMEIOT HAaUOOJBIIYIO U3 BCEX
3alIHT BBIIEPKKY BPEMEHHU.

0) 9TO 3aIIUTHI, KOTOPBIC MO TMPUHIIMITY ACUCTBUS PEarupyroT Ha MOBPEKICHUS TOJBKO Ha 3alluIlac-
MOM 3JIEMEHTE, T.€. UMEIOT OTPAHUYCHHYIO 3alIUIIAEMYI0 30HY, U HEe TPEOYIOT IPU 3TOM BBIIEPKKU BpeMe-
HU, Tak Kak mpu K3 Ha «uyxux» yyacTkax OHH HE IPUXOMST B JCiICTBHE.

B) 3aIlIUTHI, CEJIEKTUBHOCTD JICHCTBUSI KOTOPBIX 00CCIIEUNBACTCS CTYIIEHYAThIM BEIOOPOM ITapaMeTpOB
cpabaTbIBaHUS 3aIUT HECKOJBKUX DJIEMEHTOB IO OTHONICHHIO K 3aIlIUTE CMEXHOTO JJIEMEHTa (Hampumep,
BBIZICP’KEK BPEMEHH).

I') 3alUThl, CEIICKTUBHOCTh JICUCTBUS KOTOPBHIX OOCCIEUMBACTCS IUIABHBIM BBIOOPOM TapaMeTpoOB
cpabaTbIBaHUS 3aIIUT HECKOJIBKHUX JJIEMEHTOB 10 OTHOIICHUIO K 3alIUTe ONMMKaNIIeH K NCTOYHUKY ITUTAHUS
(HampuMep, BBIICPIKEK BPEMEHH ).

4. KakoBa BepHasi CTpyKTYpHYIO cxeMy peseitHoi 3ammTel? Ha pucynke 0003HauEHBI:
UNII - u3amMepuTenbHBIN Mpeodpa3oBaTeb;
NO - u3mepuTenbHbIil opra;

Q \ ’_L Q Q l Q;
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JamumaeMblii 06beKT 3amumaemelii 00beKT
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JIY - morudeckas 4acTh;
CO - curHaibHbIN Opras;
HD - ucnonHUTENLHBIE DJIEMEHTEI.

5. Uro Ha3bpIBaeTCA HOMUHAIBHBIM KO3(pPUIIMEeHTOM TpaHcpopMauu TpaHchopmaropa Toka?

2Hom

a) OTHOIICHHUE BTOPUYHOI'O K IIEPBUYHOMY HOMHHAJIBHBIX TOKOB nmm = |

lnom

lnom

6) OTHOLICHUEC NTEPBUYIHOI'O0 KO BTOPUYHOMY HOMHWHAJIBHBIX HaprI)I(eHI/Iﬁ nmm =

2HoM

2Hom

B) OTHOIICHHE BTOPHUYHOI'O K ICPBUIYHOMY HOMUHAJIbHBIX HaHpiDKeHI/Iﬁ nm =

m
1nom

1Hom

F) OTHOLICHHUE ICPBUIHOI'O KO BTOPUYHOMY HOMHUHAJIbHBIX TOKOB nmm =

2nom

6. Uro Ha3pBacTCs HOMUHAIBHBIM Kodddummentom TtpaHchopmarmu TpaHchopmaropa
HanpspKeHus?
W,
a) OTHOLIEHHE YUCEN BUTKOB OOMOTOK N, = —,
W2
TJIe W, - YACIIO BUTKOB TIEPBHYHON OOMOTKH; W - YUCJIO BUTKOB BTOPUIHON OOMOTKH.

lnom

0) OTHOILIEHHE IEPBUYHOIO KO BTOPUYHOMY HOMHHAJIBHBIX HalpsbKeHuil N, =

2HoMm

2Hom

B) OTHOLIEHUE BTOPUYHOTO K IIEPBUYHOMY HOMHHAJIBHBIX HaNpsuKeHHH N, =

1Hom

1Hom

F) OTHOIICHUEC ICPBUIHOI'O KO BTOPUYHOMY HOMHUHAJIbHBIX TOKOB nmm =

2nom

7. Urto Ha3wiBaeTcs koddduirmeHToM Bo3Bpara pene?

a) OTHOmeHne Toka cpabaTeiBaHus |, kK TOKy Bo3Bpara pene Iy, k, ==

p
0) OTHolIeHHE CYMMBI MUHUMAIBLHOH | pmin ¥ MAKCUMAIBHON | pmax YCTABOK TOKa cpabaThIBaHUA K
P P
I +1

cpmin cpmax

ep

TOKY Bo3Bpara pene lg,, K, =



B) OTHOLIEHNE Pa3HULBI MAKCUMAIBHOH | pmax 1 MUHUMAIBHOH | pmin yCTABOK TOKa cpaOaThIBaHUS K
I I

TOKY Bo3Bpata pene |, k, =2 maxl UL
ép
I(’P
r) OTHomeHnue Toka Bo3Bpara pene g, k Toky cpadateiBanus g, K, =—.
l,
8. BriGepute cxemMy CO€IMHEHHS] BTOPHUYHBIX OOMOTOK TpaHC(HOPMATOpPOB TOKa C OOMOTKaMHU

pelie, MO3BOJISIFOILYIO BBIMOJIHUTH TOKOBYIO 3aIlIMTYy OT 3aMbIKAHUN Ha 3eMJII0 B CETAX C IIIYXO 3a3eMJIEHHOU
HEUTpaJIBIO.

4 M
LJ
D kA2
TAa E TAc
] ]
- .
a)
A B ¢ 5 5 2
( KA1 - -
‘ ) g TAc TAa E TAb E' TAc kAo
1 11
_
B) r)
a) BApHAHT a).
0) BapuaHT 0).
B) BapUaHT B).
') BApUAHT T).
9. Kaxoii dhopmyroit onpeaensercsi TOk cpabaTbiBaHUs pelie MAaKCUMaJIbHOW TOKOBOHM 3aIUThI
nuHAn?
a) I —_— kH : kC3 ’ kC.X .
cp T pabmax *
kg ’ nmm
6) I — kB : nmm .
cp T pabmax *
kll ' kC3 ’ kCX
B) I — kH : kC.? ) kCX
cp
k@ ’ nmm ' Ipa6max
I _kH.kc3.kcx.nmm_
r ) cp k pabmax*

]

rae K, - koapduiment Hagexuoct; K., - K03 puimeHT camo 3armycka Harpy3Ku;
K, - KOO PHIMEHT CXEMBI COEAMHEHUS BTOPHYHBIX 0OMOTOK TPaHC(HOPMATOPOB TOKA C 0OMOTKAMH PEJIE;
K, - Koo dunment Bo3Bpara peie; N~ - koaddunuent tpancopmaruu TpaHcopmaropa Toka;

| - MaKCHUMaJbHbIN pabouuii TOK B TUHHH.

pabmax



10. Jlnst  obecriedeHus: TPaBUIBHOM paOOThl MaKCHMaJIbHOW TOKOBOW 3alllUTHl  BpeMs
cpabarbIBaHUS 3alIUTHI, HAN0OJIEE YIATCHHON OT UCTOYHUKA TUTAHUS, IPUHUMACTCS?

a) paBHbIM O c.

0) MakCUMaJIbHBIM.

B) MUHUMAJIbHBIM.

T') paBHBIM 5 C.

11. qYBCTBHTCHBHOCTB 3allUThl OLICHUBACTCA 3HAYCHUEM KOB(i)(l)I/II_[I/IeHTa YYBCTBUTCJIIbBHOCTH. ITo

Kako# (hopmyiie onpenensercs 3HaueHue ko3 UIMeHTa YyBCTBUTEILHOCTH K.,?
1@
_ 'k3min
a) k, =—<mn,
c3

—_— C3
6) k” N | @
xk3min
54
B) K, =—.
I c3
r) k, = 1y
‘54
rae |? - MUHMMAaJbHOE 3HaYEHHE TOKA KOPOTKOTO 3aMbIKaHus; | - TOK cpaGaThIBaHMS 3aIUTHI.
12. YeM 00eCIieunBaeTCsl CEJIEKTUBHOCTD JEHCTBUS TOKOBOM OTCEUKU?

a) BBIOOPOM yCTaBOK BPEMEHH CPa0aThIBaHUS 3AIIUTHI.

0) BEIOOPOM yCTaBOK TOKa cpabaThIBaHUS 3aIUTHI.

B) BBIOOPOM YCTABOK COITPOTHBIICHHS CPA0aThIBAHUS 3AIIUTHI.
T') BEIOOPOM yCTaBOK HAIPSDKEHUS CpadaThIBaHUS 3aIUTHI.

13. B kakux ciydasx HEOOXOAMMO NMPUMEHSATh MAKCHUMAJIbHYIO TOKOBYIO 3alIUTy C IYCKOM IO
HanpspbkeHuto? BeiOepute ouH BapuaHT OTBETA.

a) JUId MOBBIIIEHUS! YYBCTBUTEIBHOCTH PAaOOTHI TOKOBBIX 3aIUT B KOJBLEBBIX CETAX C OJHOCTOPOH-
HUM U pPaJUAJIbHBIX CETSAX C ABYCTOPOHHUM ITUTAaHUEM.

0) /7151 IOBBILIEHUS] YYBCTBUTEIBHOCTH PA0OTHI TOKOBBIX 3aIIUT B CETSAX C OJHOCTOPOHHUM NUTAHU-
eM.

B) /Ul MOBBIIIEHNS YyBCTBUTEIBHOCTH pabOThI TOKOBBIX 3alIUT BO BCEX KOHPUIypaLUsiX ceTeil, mo-
BEP)KEHHBIX YaCThIM TEXHOJIOTMUYECKUM MEeperpy3Kam.

T') TOJIBKO B CETAX, XapaKTEPU3YIOLIUXCS YaCTHIMU MEPEHANPSKEHUSIMU.

14. Kak OCYLICCTBIIACTCA BBI60p BBIICPIKECK BPECMCHU Cpa6aTLIBaHI/I$I MAaKCHUMaJIbHBIX TOKOBBIX
HaIllpaBJICHHBIX 33.IJ_II/IT?

K1 K2
Ofa4—ofg—ola-#6to
4o L

a) M0 CTYNEHYaToMy MPHUHITUITY OT SHEPTOCHUCTEMBI OOJIBIIICH MOIIHOCTH K YHEPTOCUCTEME MEHBIIICH
MOIIHOCTH.



0) MO CTyneH4aToMy HMPUHLHUITY OT YHEPrOCUCTEMbI MEHbIIIEH MOIIHOCTH K SHEprocucreMe OoJblIei
MOIIHOCTH.

B) IO BCTPEYHO-CTYIIEHYATOMY MPUHILIUILY.

T') BpeMsl BBIICPIKKH cpadaThIBAHHSI 3aIUTHI 33/1a€TCS JJIs 3alIUT BCEX YYaCTKOB OJJMHAKOBBIM.

15. Kakue ocHOBHBIE TpeOOBaHHS MPEIBABISAIOTCS K peseiiHoi 3ammTe? BbriOepuTe HECKOJIBKO
BapUAHTOB OTBETA:
a) CeleKTUBHOCTb.

0) bricTponeiicTBue.

B) UyBCTBUTEIHHOCTB.

r) HanexxHocTs.

1) PesepBupoBanue.

¢) Bo3aMoxHOCTh MOBTOPHOTO CpabaThIBaHUsI.

k) JImuTenbHBINA CPOK CITYKOBI.

3) YHH(PUUIHUPOBAHHOCTb.

1) TOYHOCTB OnpeAeneHHs MEKTPUISCKIX BEIINIYHH.

16. KakoBo OCHOBHOE Ha3Haue€HHWE HW3MEPUTEIBHBIX TpeoOpa3oBareiiel Ierneld peseiHHon
3aIUTHI?

a) M30JIMPOBATh LIEMM BBICOKOTO HANPSDKEHUS OT BTOPHYHBIX IIETel 3allUThl U MPEoOpa3oBHIBATH
BXOJIHBIC BEJIMYMHBI B BEJIMUUHBI, YIOOHBIE IJI51 H3MEPEHU.

0) mpeoOpa3oBEIBaTh BXOAHBIC BEIMYMHBI B BEIMUNHBI, YIOOHBIC JIJIST U3MEPCHHIA .

B) U30JIMPOBATH IIEMU BHICOKOTO HANIPSDKEHUS OT BTOPUYHBIX IENIEH 3aIUTHI.

I') U3MEPEHHE BXOJHBIX BEJIMYMH W MX IpeoOpa3zoBaHue (YCHIICHHUE) C IEJIbI0 TNepelaud Ha JIpyrue
AJIEMEHTHI 3aIUTHI.

17. CormacHO HOPMATUBHBIM TpPEOOBaHUSM, MOTPEIIHOCTh TpPaHC(HOPMATOPOB TOKAa B IEMAX
peNeiHO 3aUThI He JOKHA MPEBBIIATS ...... (BBIOEpUTE COOTBETCTBYIOIIHI BApUAHT)

a) 0,5%.

0) 1%.

B) 5%.

r) 10%.

18. Uem obecneumBaeTcs Tpe6OBaHI/Ie CCICKTUBHOCTH MAaKCHUMAJIbHBIX TOKOBBIX 3alllMT OJIA
HpeHCTaBHeHHOﬁ CXEMBI?

MT33 K

I
T
e l L] \AY l 3
a) YcTaBKkaMu 10 TOKY cpa0aTbIBaHUS 3alIUThl OT MUHUMaIbHON (MT33) 1o makcumansHoit (MT3).
0) YcraBkamu 1Mo BpeMeHU cpabaThIBaHUs 3alUThl OT MUHUMadbHOW (MT33) m0 MakcmMalbHON
(MT3)).
B) YcTaBKaMH 10 TOKY cpabaThIBaHUS 3alIUThl OT MUHUMaNbHOU (MT3;) mo MmakcumanbaOi (MT33).
r) YcraBKkaMu MO BPEMEHH CpalaThiBaHUS 3alIUTHl OT MuUHHManbHOW (MT3;) mo MakcumanbHON

(MT3s).



19. Kak  ompenmensercs  kodhGUIMEHT  CXEMBI  COCAUHEHUS  BTOPHUYHBIX  OOMOTOK
TpaHc(hopmMaTropoB Toka ¢ OOMOTKaMu pese?
a) OTHOILEHUE TOKAa B 0OMOTKe pene [,4 K TOKYy Ha BTOPUYHBIX 0OMOTKaX TpaHc(opmaTropa TOKa Loym,

|
__rd
kcx = |_ .

2mm

0) OTHOLIEHHE TOKA HAa BTOPHYHBIX 00OMOTKAX TpaHc(hopMaTopa ToKa Loy, K TOKy B 0OOMOTKe pene Iy,

I
_ "2mm
ka —I_

r¢
B) OTHOIIIEHUE TOKA B OOMOTKE pene ]p(;, K TOKY Ha IEPBUYHBIX 00MOTKax TpaHC(bopMaTopa TOKA 1}m,

T

cx
1mm

I') OTHOILEHUE TOKA HAa NEPBUYHBIX 0OMOTKaX TpaHC(HOPMATopa TOKa /7, K TOKY B 0OMOTKe pene I, ,
I

_ "1lmm
kcx _I_'

pd

20. B kakux cirydasx He0OXOIMMO MTPUMEHSTh TOKOBBIC HAIIPABJICHHBIC 3aIUTHI?

a) 171t 00eCIeueHUs CeTICKTUBHOCTH JICUCTBUS TOKOBBIX 3aIHUT B KOJBIIEBBIX CETSIX C OMHOCTOPOHHUM
U paJualbHbBIX CETSAX C ABYCTOPOHHUM MUTAHHEM.

0) mi1s oOecrieueHHsI CEIIEKTUBHOCTH JIEHCTBUS TOKOBBIX 3AIIIUT B CETAX C OAHOCTOPOHHHUM ITUTAHUEM,
MOJIBEP>KEHHBIX YaCThIM TEXHOJIOTMYECKUM MEePEerpy3Kam.

B) JIJIs1 OOSCIICYCHHS CEIIEKTUBHOCTH JIEHCTBUS TOKOBBIX 3aIlIUT BO BCEX CETAX C OJHOCTOPOHHHUM ITH-
TaHHEM.

T) JUIsi 00ECIICUCHHSI TTOBIIICHHOW YyBCTBUTEILHOCTH PAbOTHl TOKOBBIX 3aIlUT BO BCEX KOH(MHUTYypa-
USIX CETEH.

Tecr- 2 IuddepennnanbHas U AUCTAaHIMOHHAS 3allMTa, 3allUTa TpaHC(HOPMATOPOB, JIMHUHN IEKTPO-
nepelauy, dJIEKTPOJBUTATENEH, TEHEPATOPOB, AaBTOMAaTHYECKOE TOBTOPHOE BKIKOYEHHUE HA JIMHUAX JIEKTPO-
nepeiayy, aBTOMaTHUECKOE BKIOUEHHE PE3EPBHOIO TMTaHKs, aBTOMATHYECKAasl YaCTOTHAs pa3rpy3ka

1. Ha uem ocHOBaH NMpHHLMI JEHCTBHS TUCTAHIMOHHOW 3amuThI? BpiOepure OAMH BapHaHT
OTBETA.

a) Ha KOHTPOJIE U3MEHEHMsI pab0uYHNX MaKCUMAaJIbHBIX TOKOB Ha 3alllMI[aeMOM y4acTKe.

0) Ha KOHTPOJIe U3MEHEHHUS HAaPSDKEHUS Ha 3alllMIIaeMOM YJacTKe.

B) Ha KOHTPOJIE U3MEHEHUS COITPOTUBIICHHUS 3aIIUIIAEMOI0 yyacTKa.

') Ha KOHTPOJIE TOKOB KOPOTKOTO 3aMbIKaHUS Ha 3aIMILAEMOM yYacTKe.

2. Kak OIIPCACIIACTCA MNEPBUYIHOC COIIPOTUBJICHUC Cpa6aTBIBaHI/I$I HepBOﬁ CTYIICHU

JHUCTaHIIMOHHOMN 3aH_II/ITLI?
3
(2] 4 ”

—— — K
JI1 JI2 ‘(4 D—I>~’
Ik3
& oo
P




a) an = kn : Z;: .
0 K,
) Zc3 = kH ’ Z,zl + k ' Z,12
moxk
Umin -Sin ¢Ha2p.pact¢
B) Z,, < - .
\/§ ’ Inmax' kH ’ ke -Sin ¢M‘{
z
F) Zcxzkn. Z/ll+k L

mox
rae Kk, - ko3pdUIHEHT HaIe)KHOCTH, YYUTHIBAIOIIUN MOrPEIIHOCTH TPAHCHOPMATOPOB TOKA H
TpaHcGOpMATOPOB HAMPSKEHUS, peJie COMPOTUBICHUS W TMOTPELIHOCTH pacyera; Z, - COMPOTHUBIICHUE 3a-
HIMIIAEMO JIMHUU; Z,; - COPOTHUBJICHUE 3aLUIAEMON JIMHUH; Z,> - COIPOTUBICHHE CMEKHOM JIMHUU; Ko -
KO3 PHUIHUEHT TOKOPACHPEACTICHHS, YIUTHIBAIOLINI OTHOIICHHE TOKa KOPOTKOTO 3aMbIKaHHsI B MECTE YCTa-
HOBKH 3aLUTHI K TOKY B JIMHHUM, C 3aLUTON KOTOPOM IIPOBOJUTCS COTJIACOBAHUE;
Zr - conpoTuBiieHHe TpaHchopmaropa; Unin - MUHUMaIbHOE pabouee HANPsHKEHUE HA IIWHAX MOACTAHIINM;
lsmax - MAKCUMAJIBHBIN TOK HAarpyskH; K, - Koo GUIueHT BO3BpaTa pene; Puacp pacy - PACYETHBIN YroJ Harpys-
KH; (0, - YTOJI MAKCUMAJIbHOW YyBCTBUTEIHHOCTH peJie.

3. B kakoMm M3 mpeacTaBieHHBIX ciydaeB TOK B peie KA nuddepeHumanbHON MponoabHON
3a1uThl OyAeT paBeH npumepHo 07
C1 @C]

o

TA1 - TA1 —pt
AL 5 el
. %
‘%K;'
— —
52 R
|3 I2 T E ¥
TA2 TA2
C2 K 2
a) 6)
a) BapUaHT a).
0) BapuaHr 0).
B) B 000UX CIlydasix.
T') HA B OJJHOM U3 IIPEJCTaBICHHBIX.
4. Ha uem ocHoBaH nmpuHIun aeiictsus nuddepennuanbHo-pa3Hoi BBICOKOYaCTOTHOM 3aIIUThI?

a) Ha CPpaBHCHUU BCIIMYMH TOKOB 11O KOHIIAM 3allMIIaeMOM JIMHUH.

6) Ha CpaBHCHUU HaHpaBHCHI/Iﬁ TOKOB MO KOHIIAM 3aIlUIaeMOM JIMHUH.
B) Ha CpaBHCHUHU HAIIPSKCHUSA 110 KOHIIAM 3alllUIIaeMON JTUHUU.

1") Ha CpaBHCHUU (1)8.3 TOKOB I10 KOHIIAM 3alll{IIaeMOM JTHHUM.

S. Kakme (akroppr HeoOXogumMo y4ecTb MpH IpU  BbIOOpe TOKa cpabaThIBaHUS
g depeHInaTbHON 3a1UThI?

a) 3aluTa JoJDKHA paboTaTh OT OpOCKa TOKAa HAMAarHUYMBAHUS B MOMEHT BKJIIOYCHHSI HEHATPY>KEHHO-
r'0 CUJIOBOTO TpaHc(hopMaTopa MmoJ| HarpspKeHHe.



0) 3amuTa HEe JAOHKHA paboTaTh OT OpOCKa TOKA HAMAarHWYMBAaHMS B MOMEHT BKIIFOUEHHUS HEHArpy-
’KEHHOTO CHJIOBOTO TpaHchopMaropa 1o HarpspkeHHe.

B) 3aIllMTa HE JOJDKHA paboTaTh OT MAaKCHMMAalIbHO BO3MOXKHOTO TOKa HeOamaHca B peXUME BHEITHETO
3aMbIKaHU.

I') 3aIIUTa JOJDKHA paboTaTh OT MAaKCUMAJIbHO BO3MOYKHOTO TOKa HeOalaHca B pEKMME BHEIIIHETO 3a-
MBbIKaHUA.

6. Kakue ncnosp3yroTcsl THITBI 3allIUThl TEHEPAaTOPOB OT BHYTPEHHUX MOBpeKAcHUN? BribepuTe
HECKOJIBKO BapHAHTOB.

a) nornepevHas auddepeHIuagbHas 3amnTa.

0) mpononbHast quddepeHIaIbHas 3auTa.

B) 3aIllMTa OT 3aMbIKAaHUN HA 3EMIIIO.

') MaKCUMaJIbHAasl TOKOBAs 3aIIUTa C OJIOKUPOBKOH 110 HAMIPSDKEHHUIO.

1) IBYXCTYIIeHUYaTas TOKOBas 3allluTa OOPaTHO MOCIIeI0BaTEIbHOCTH.

€) YeThIpEXCTyIeHYaTasi TOKOBas 3allluTa OOPATHOM MOCIIEI0BATEIbHOCTH U IUCTAHIIMOHHAS 3aIIIHTA.

7. Kakue nomkHBI OBITH YYTEHBI BO3MOXKHBIE TOBPEXKIEHUS IpPHU BBIIOJIHEHUH 3aIUT
TpaHc(hopMaTopoB U aBTOTpaHCHOPMATOpoB ?

a) MHOTO(ha3HbIE 3aMBIKaHUsI B OOMOTKaxX M Ha BBIBOJaX TPaHC(HOPMATOPOB;

0) ogHO(a3HBIC 3aMBIKaHUS B 0OOMOTKAX M Ha BBIBOAAX TPAHC(POPMATOPOB;

B) BUTKOBBIC 3aMBIKaHHS B 0OMOTKaX TPaHC(HOpPMATOPOB;

I') BHELLIHUE KOPOTKUE 3aMbIKaHUS;

1) Iieperpyska Tpanchopmaropa;

€) MOHWKEHNE YPOBHS Macia WIKM OTKIIIOUYEHUS IPUHYAUTEIBHON CUCTEMbI OXJIaXKACHUS;

) «I10’Kap» CTaJM MarHuT MPOBOJA.

3) HM OJJMH U3 IPEACTABICHHBIX.

8. BriOepute U3 MpEMTOKESHHBIX XaPAKTEPUCTHK PEJie COMPOTUBICHUS Ty, KOTOpas COOTBETCTBYET
pene, KoTopoe He paboTaeT Mpy HAMpaBIeHUU TOKA U3 JIMHUM K IIMHAM U UCTIOIB3YETCsl JUIsl HallpaBICHHOU
3aIATHI?

X 4

Zep Zcp maxe

¢_\m Z(‘p




JX
. iX
Zep make JX 4
e
Zcp
Zcp
Zep
R R
R a) \/ 6)
B) r)

a) BApUAHT a).
0) BapuaHT 0).
B) BapHaHT B).
T') BAPUAHT T).
9. [To KaKOMy BBIPKEHHIO TIPOU3BOAUTCS MIEPECUET TIEPBUYHOTO COMPOTUBIICHHS CPAOATHIBAHUS

3aIUTHl HA CONMPOTHUBIICHUE CpabaTbiBaHUs pese?

c3

n
Q) 2, =2,

6)z,=z2,-n,, N

mm mu *

n
B) Zcp:Zc .M'

3

Z.
r) Zcp — c3

e Zp - CONPOTUBIICHUE CPabAThIBAHUS PEIE;
Z.; - IEPBUYHOE CONPOTHUBIICHHE CpadaThIBaHUS 3aLIUTHI,
Nym - KOG GULMEHT TpaHCPopMauu TpaHchopMaTopa TOKa;

Ny - KO3 PuLMEHT TpaHchopMaluu TpanchopMaTopa HaIPSHKEHUS.

10. Kakoil Buz peneiiHON 3aluThl IPEICTaBICH Ha cXeme?
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a) K1

a) mpononpHas quddepeHaaIbHas TOKOBas 3alUTa.

0) monepeunas nquddepeHIraIbHas TOKOBAs 3aIIUTa.

B) muddepeHnranbHo-(ha3Has BBICOKOYACTOTHAS 3aIlUTa.
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17.

BOHpOCBI K 3a4CTy

. O611Me NPUHLIKIBI HOCTPOSHUS CUCTEM PEeIeHHON 3alUThl U aBTOMATHKH.

. OCHOBHBIE BU/IbI TOBPEKICHUN B 3JIEKTPOIHEPIETUUECKUX CUCTEMAX.

. BGKTOPHBIG AuarpaMMbl U pacd€T TOKOB KOPOTKOI'O 3aMbIKaHMA.

. OcobeHHOCTH pacueTa TOKOB KOPOTKOT'O 3aMBIKaHUS IS IeJIeH PeNIeiHOM 3aIUThI.

. OgHOa3HbIe 3aMBIKAHUS B CETAX C TIYXO 3a3€MIIEHHOW U M30JIMPOBAHHON HEUTPAIIBIO.
. BextopHbIe quarpaMMsl U pacdeT TOKOB.

. Tpancdopmatopsl TOKa U HAMIPSDKEHUS U1 PENIEHHOM 3allUTHI.
. KoHcTpykins n MapKupoBKa BBIBOJIOB TPaHC(OPMATOPOB TOKA.
. CxeMmbl 3aMelleHHs] U BEKTOPHBIE TUarpaMMbl TpaHc(OpMaTopoB TOKA.

. [lorpemHocTy TpanchopMaTopoB TOKA.

. CXxembl coeIMHEHUSI BTOPHUYHBIX OOMOTOK TpaHC(HOpMaTOpOB TOKa U 0OMOTOK perie.

. Koapunment cxemsl kak (pakTop, BAUSIONINI Ha 4YyBCTBUTEIBHOCTD 3aIUTHI.

. TokoBeie 3ammThl. OOIIMEe TPUHIIUIIBI TTOCTPOCHUS TOKOBBIX 3aIUT.

. CiocoObI oOecrieueHus CeeKTUBHON pabOThl TOKOBBIX 3aIIUT.

. ToxoBast oTceuka. 30Ha AEHCTBHUSL.

. CXeMbl TOKOBBIX OTCEYEK Ha IOCTOSIHHOM OIEPaTHBHOM TOKE.

Tok cpabateiBanus oTceuku. HecenekTuBHbIE TOKOBBIE OTCeUKU. CrocoObl oOecneueHus cesek-

THUBHOTO JIEHCTBUS HECEIIEKTHUBHBIX TOKOBBIX OTCEUEK.

18.

MaxkcumanbHast TOKOBasi 3alllMTa co CTYNEeHYaTol XapakrepucTukoil. CrocoOsl obecnieueHus ce-

JIEKTUBHOM pabOTHI.

19.

Cxembl MakCUMaJIbHOM TOKOBOM 3allMTHI C HE3aBUCUMOW BBIJIEPKKONW BpeMEHU cpabaThIBaHUS

Ha MOCTOAHHOM OIICPATUBHOM TOKE.

20.
21.

LLINT.

22.

UyBCTBUTENBHOCTh MAKCHUMAIIBHOM TOKOBOM 3aIUTBHI.
Bri0op Toka cpaGaThIBaHUS M BBIACP)KEK BPEMEHM CpalaThIBaHMsI MaKCHMAJIbHBIX TOKOBBIX 3a-

MakcuManbHas TOKOBas 3allliTa ¢ 3aBUCUMOM OT TOKa XapaKTepHCTHKOﬁ.



23. CniocoObl 0OecTieYeHHs] CEJIEKTUBHONW Pa0OTHI 3alllUT C 3aBUCUMOHN OT TOKAa XapaKTEPHUCTHUKOU
cpabaTbIBaHMS.

24. CxeMbl MaKCUMaJIbHOW TOKOBOMW 3aIlIMTHI C 3aBUCHMMOM OT TOKa BBIJCPKKOW BpeMEHHU cpabaThl-
BaHUSL.

25. TokoBas TpexcTymneHvaras 3aIiuTa.

26. Br16op mapameTpoB cpabaThIBaHUS TPEXCTYIICHYATOMN 3aIUTHI.

27. OneHka 4yBCTBUTEIBHOCTH TPEXCTYIIEHYATOM TOKOBOW 3aIIUTHI.

28. JluarpaMMa BbIIEP)KEK BPEMEHHU TPEXCTYIEHYATHIX TOKOBBIX 3aIIUT.

29. TokoBas HampaBliieHHas 3auiuTa. HazHauenue.

30. Perne HanpaBieHUs MOIITHOCTH.

31. Cxema u BBIOOp apaMeTpOB cpadaThIBAaHUS MAKCUMAIIbHOW TOKOBOW HAIpaBJIEHHON 3aIIUTHI.

32. TokoBast HalpaBJIeHHAsI OTCEYKA.

33. JlucraHuMOHHAs 3aIIuTa. 30HbBI ACHCTBUA.

34. Cxema TpexcTyneH4aTO! AUCTAHIIMOHHOM 3alUThl HAa TIOCTOSSHHOM OTIEPATUBHOM TOKE.

35. Be16op conpoTuBienus cpabaTbIBaHUS U OLIEHKA YyBCTBUTEIbHOCTH JUCTAHIIMOHHON 3aIUTHI.

36. Iuddepennumanpapie 3amuTel. HazHaueHue.

37. IlpuHnmn nercTBys MPOAOIbLHON auddepeHIInaTbHOMN 3aUThI.

38. BriOop mapaMeTpoB cpabaThIBaHUS MPOAOILHON MU hepeHITnaNbHON 3aIHUTHI.

39. 3amuThl, ycTaHaBIMBaeMble Ha TpaHcPopMaTopax AJis BbISBICHUS BHYTPEHHUX MOBPEKIACHUN
(TpedoBanus [1YD).

40. I'a3oBast 3amuTa.

41. TokoBas oTce4YKa, MaKCUMAJIbHAs TOKOBAas 3alllHTa.

42. uddepennnanpHas 3amura Tpaacopmartopa. Toku HeOananca B nuddepeHInanbHON 3auTe
Tpancopmaropa.

43. 3amuta TpanchopmaropoB ot BHemHUX K3 u meperpy3ok. Beibop mapamerpoB cpabaTbiBaHUs
3aIuT.

44. 3amuThl TMHUN 31ekTponepenaun (Tpedosanus [1Y D).

45. Buipl 3aIIUT, YCTaHABIMBAEMBIX HA JIMHUAX dJIEKTpoIepenadn ¢ Hanpspkenuem 35 kB u 110-220
kB.

46. 3amuTel IeKTpoaBUTaTenei (Tpedoanus [1YD).

47. Bujipl 3aIIUT, YCTAaHABIMBAEMBIX Ha AJIEKTPOBUTATEINSAX C HOMHHAIBHBIM HANPSHKEHUEM BhIIe |
kB.

48. CxeMbl 3aluT, BEIOOp MapaMeTpoB cpabaThiBaHUs U MPOBEPKA UYBCTBUTEIHHOCTH 3aIlUT, yCTa-
HABJIMBAEMbBIX Ha AJIEKTPOABUTaTENSIX ¢ HOMUHATBHBIM HampspKeHueM Bhimie 1 kB.

49. 3amutel reHepaTopoB. OCOOEHHOCTH 3aLIUT FeHEPaTOpOB, paboTaIuUX B OJ0Ke ¢ TpaHChopMa-
TOpPOM, ¥ TEHEPATOPOB, pabOTAIONINX Ha COOPHBIE IITHHEI.

50. ABToMaTH4YecKOe TIOBTOPHOE BKJIIOYCHHE HA JIMHHUSX dSJeKTporiepenaun. Hasznauenue. Bwioop
rapameTpoB cpabaThIBaHUSI.

51. ABTOMaTHYECKOE BKIIIOYEHUE PE3EPBHOTO NTUTaHUs1. BEIOOp mapameTpoB cpabaThIBaHUS.

52. ABTomMaTnveckas 4acTOTHAs pasrpysKa.

IIxaabl OeHKH 00pa30BaTeIbHBIX 10CTHKEHUI

Paznen 1. OGmue cBeaenus o peneitHoi 3amute. OCHOBHbBIE BUBI MTOBPEXKICHUH B 3JIEKTpOIHEpre-
TUYECKUX crcTteMax. OCOOEHHOCTH pacyeTa TOKOB KOPOTKOTO 3aMbIKaHUs ISl peseiHoN 3auuThl. TokoBbIe
3aILUTHI



Bajbl
(pedTHHTOBOI
OLIEHKH)

Ouenka
pasnena
(crannmapTHas)

TpeOoBaHMs K 3HAHUAM

22-25

«ONMJIUYHO»

OLeHKa «OTJIMYHO» BBICTABJISETCS CTYJAEHTY, €CIM OH MOJY4Yns 3a TECT
OLICHKY “OTJIMYHO”, MOKa3aJl INyOOKHE M MPOYHBIE 3HAHUS OCHOBHBIX
BHUJIOB TIOBPEXK/IECHHUM B 3JIEKTPOIHEPTETUIECKUX CUCTEMaX, 0COOEHHOCTEH
pacuera TOKOB KOPOTKOI'O 3aMbIKAHUS JIJISl PEJIEHHOW 3aIUThI, TOKOBBIX
3aIlUT. 3HAET MOHITUE U HAa3HAuY€HHE NPOTUBOABAPUNHON aBTOMATHKHU U
peneitHoM 3ammThl. OCHOBHBIE MTOHSTHS, TEPMHUHBI U OIIPEACIICHUS, XapaK-
TEPU3YIOIINE CBOMCTBA CHCTEM peieiHON 3ammTthl. OOIIMe MPHHITUIBI
MOCTPOEHHSI CHCTEM PEJICHHOM 3alUThl U aBTOMAaTUKUA. OCHOBHBIE BHUJIbI
MOBPEXKIEHHUH B DJIEKTPOIHEPreTuYeckux cucrtemax. OCOOEHHOCTH pacue-
Ta TOKOB KOPOTKOI'O 3aMbIKaHMs JUIs peneiHon 3anmrel. KoHcTpykiuto,
IapaMeTpbl, MAPKUPOBKY BBIBOJOB, CXEMbI 3aMEIICHUS U BEKTOPHBIE J1ha-
rpaMMbl TpaHc(OPMATOPOB TOKA U HAMPSHKEHUS 7Sl PENICHHOM 3alluThI.
[MorpemHoct TpanchopmaTopoB Toka. CXEMbl COSTUHEHUS BTOPUYHBIX
00MOTOK TpaHC(hOpMaTOPOB TOKa M 0OMOTOK pesie. KoadduimeHT cxemsl.
Tokosele 3ammTel. OOIIME MPUHIMITEI TOCTPOSHHS TOKOBBIX 3amuT. Cro-
cOOBI O0OECITeYeHUsS CEJICKTHBHOW pabOThl TOKOBBIX 3aIllUT. YMEET BHI-
MOJIHATH PACUET TOKOB KOPOTKOI'O 3aMbIKaHUSI JJIs PEICHHON 3alUThl,
OCYIIECTBIISATH BBIOOpP TpaHC(HOPMATOPOB TOKA M HANPSIKCHUS JUIS pe-
JICHOW 3alluThl, BHIOMPATh CXEMY COCIMHEHHUS BTOPUYHBIX OOMOTOK
TpaHcGOpMaTOPOB TOKAa U OOMOTOK peJie, BBIMOIHATh PacueT TOKOBBIX
3alUT (TOKOBas OTCEYKAa, MaKCHMalbHasi TOKOBasl 3alllUTa, TOKOBAas
TpexXcTyleHyarTasi 3alliuTa, TOKOBas HallpaBJICHHAas 3allMTa), BEIOUPAThH
napaMmeTpsl cpabaTbIBaHUS TOKOBBIX 3alUT, OCYIIECTBIIATH BEIOOp pere
JUIsL LIeTied 3alIuThl, pa3pabaThiBaTh LIENIM TOKOBOHM 3amuThl. Brageer
METOJAMKAaMU pacueTa TOKOB KOPOTKOTO 3aMbIKaHUA AJId PeJIeHHOMN 3a-
HIMTHI, BEIOOpA TpaHC(HOPMATOPOB TOKA W HANPSHKCHHS ISl PEIICHHOM
3alUThI, CXEM COEIMHEHHUS BTOPUYHBIX OOMOTOK TpaHC(OpPMATOpOB
TOKa U 0OMOTOK pefie, pacyeTa TOKOBBIX 3allUT (TOKOBasi OTCEUKa, MaK-
CUMaJlbHas TOKOBAs 3alllUTa, TOKOBAs TPEXCTylNeHuYaTas 3alluTa, TOKO-
Bas HaIpaBlIEHHAs 3allWTa), BBIOOpA MapaMeTpoB cpadaThIBAaHUS TOKO-
BBIX 3aIlUT, pejie Ui Lenel 3alluThl, HABBIKAMHU MOCTPOEHUS LIETel
TOKOBOM 3aIlUTHI.

18-21

«xopouto»

OreHKa «XOpOIII0» BHICTABISETCS CTYAEHTY, €CIIM OH IMOJYYUII 32 TeCT
OIIEHKY “XOpOIN0”, TOKa3ajl XOpOIIHE 3HAaHUS OCHOBHBIX BHJIOB
MOBPEXKACHUH B DIEKTPOIHEPTETUYECKUX CHCTEMaX, OCOOCHHOCTEH
pacdyera TOKOB KOPOTKOTO 3aMbIKaHUS JUIS PENeHHON 3allUThl, TOKOBBIX
3aIIUT. 3HACT MOHITHE W HAa3HAUYCHHE MPOTUBOABAPUHHON aBTOMATHKH H
peneiiHol 3anmTel. OCHOBHBIE TOHSTHS, TEPMUHBI U OIPEICTCHUS,
XapaKTepU3YIOIIMEe CBOMCTBA CHCTEM peneiiHoi 3ammrthl.  OOmme
MIPUHIAITEI  TIOCTPOCHHSI CHUCTEM PEJICHHOW 3aIlluThl M aBTOMATHKH.
OcHOBHBIE BHIBI TOBPEKIACHUN B DJIEKTPOIHEPTETUYECKUX CHUCTEMAX.
Oco0OeHHOCTH pacueTa TOKOB KOPOTKOTO 3aMBIKaHHUS ISl PETICHHOM
3amuThl. KOHCTPYKIHMIO, TMapaMeTpbl, MapKHPOBKY BBIBOJIOB, CXEMBI
3aMEIeHUss W BEKTOPHBIE JUarpaMMbl TpaHc(hopMaTopoB Toka W
HamNpsDKeHUs I pesieiiHoi 3amuThl. [lorpemmoctu TpancdopmaropoB
Toka. CXeMbl COeMHEHNS BTOPUYHBIX 0OMOTOK TPaHCPOPMATOPOB TOKA U
oomotok pene. Koaddumment cxembl. TokoBble 3ammrhl. OOmme




Bajbl
(pedTHHTOBOI
OLIEHKH)

Ouenka
pasnena
(crannmapTHas)

TpeOoBaHMs K 3HAHUAM

NPUHIUIBI  TTOCTPOSHUST TOKOBBIX 3ammuT. CrocoObl  oOecrieueHus
CEJICKTUBHOW palbOThl TOKOBBIX 3aIIUT. YMEET BBINOJHATH PACUeT TOKOB
KOPOTKOTO 3aMbIKaHUs IS PEJICWHON 3alllUThl, OCYIIECTBISTH BBIOOD
TpaHc(hOPMAaTOPOB TOKA M HATIPSDKEHUS JIISL PEJICHHOM 3allUThI, BEIOMPATh
CXEMYy COCAMHEHHUs] BTOPUYHBIX OOMOTOK TpaHC(OpPMATOPOB TOKA U
OOMOTOK peJie, BBINOJHATh PAacueT TOKOBBIX 3alllUT (TOKOBas OTCEYKa,
MaKCUMaJbHas TOKOBas 3allldTa, TOKOBAs TPEXCTYyIEHYaTas 3alluTa,
TOKOBAasl HalpaBJICHHAsl 3alllMTa), BHIOMpATh MapaMeTpbl cpadaThIBaHUS
TOKOBBIX 3alllUT, OCYIIECTBJSITH BBIOOP peie Juisd IIeNeld 3allyThl,
pazpabarbiBaTh LIEMM TOKOBOHM 3aIIMTHL. Brameer MeromukaMu pacuera
TOKOB KOPOTKOTO 3aMBIKaHHS Ul LENed peleHON 3alluThl, BHIOOpA
TpaHc(hOPMaTOPOB TOKA W HANPSDKEHUS JUIS PEJICHHOM 3allUThI, CXEeM
COETMHEHMSI BTOPUYHBIX OOMOTOK TpaHC(POPMATOPOB TOKAa U OOMOTOK
pere, pacyera TOKOBBIX 3alIHT (TOKOBas OTCEUKa, MAKCUMAaJIbHAs TOKOBAs
3alllUTa, TOKOBAs TPEXCTyIEHYarTas 3alliTa, TOKOBAs HAalpaBJICHHAS
3alUTa), BEIOOpa MapaMeTpoB CpadaThIBaHHsI TOKOBBIX 3alllUT, Peie s
IETICH 3aIUThI, HABBIKAMHU ITOCTPOCHHUS IICTIeH TOKOBOH 3aIllUThI.

15-18

«y0081emeo-
pumenvbHo»

OneHka «yZOBIETBOPUTENBHO» BBICTABIISIETCA CTYIEHTY,
NOJIy4lJ1 32 OLICHKY  “‘yZIOBJIETBOPUTEIBHO,
YJIOBJIETBOPUTEIbHBIE 3HAHMS OCHOBHBIX BHJOB HOBPEXKICHUH B

€ClIi OH
TECT IIOKa3all

AIIEKTPOIHEPTeTUUECKUX ~CHUCTEMax, OCOOEHHOCTEH pacuera TOKOB
KOPOTKOI'O 3aMbIKaHMsl I PEIEWHOM 3alUThI, TOKOBBIX 3aIlUT. YMEET
YIOBJIETBOPUTENIBHO BBIIOJIHATh PACYET TOKOB KOPOTKOIO 3aMBIKAHMS
JUISL PENeHHON 3aIlUThI, OCYIIECTBIIATH BEIOOP TpaHC(HOPMATOPOB TOKA U
HalpsOKEHUs AUl peedHOM 3alluThl, BBIOMPATh CXEMY COEIMHEHUS
BTOPUYHBIX OOMOTOK TpaHC(OpMAaTOPOB TOKa U OOMOTOK pele,
BBIIIOJIHATh PACYeT TOKOBBIX 3AIUT (TOKOBas OTCEYKA, MaKCHMaJlbHas
TOKOBasl ~ 3alllMTa, TOKOBasg TpEXCTyleH4yaras 3alluTa, TOKOBas
HalpaBJIeHHas 3allliTa), BbIOMpaTh MapaMeTpbl cpadaThbIBaHUSI TOKOBBIX
3aIllUT, OCYILECTBIATH BHIOOp perne Julsl Lernel 3alliuThl, pa3padaTbiBaTh
LeNY TOKOBOW 3allUTHL. Y JOBJIETBOPUTEIBHO BIAACET METOAUKAMU
pacdyera TOKOB KOpPOTKOTO 3aMbIKaHWs Ul PENICMHON 3alluThl, BbIOOpa
TpaHc(OpPMAaTOpOB TOKAa M HANPSDKEHUS U PElIeHOM 3alluThl, CXeM
COETMHEHHsI BTOPUYHBIX OOMOTOK TpaHC(OPMATOPOB TOKa U OOMOTOK
pere, pacyeTa TOKOBBIX 3alUT (TOKOBasi OTCEYKA, MAKCUMAJIbHAsI TOKOBAs
3allMTa, TOKOBas TPEXCTyNEHYaTas 3alldTa, TOKOBAs HaIpaBJICHHAs
3allliTa), BEIOOpa MapaMeTpoB cpadaThlBaHMs TOKOBBIX 3aIlUT, peie Ui

LETEH 3alIUThl, HABBIKAMH MTOCTPOECHHMS LIETIEH TOKOBOM 3al[UThI

menee 15

«Heyoose-
MBOPUMENLHO »

OneHKa «HEyAOBIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, €CIU OH
MOJTYYMJI 32 TECT OLEHKY “‘HEYIOBJIETBOPUTENBHO’, HE MOKa3aJl 3HAHU
OCHOBHBIX BHJIOB TMOBPEXKIECHUN B JJIEKTPOIHEPIrETHUECKUX CUCTEMAX,
0COOEHHOCTE pacdeTa TOKOB KOPOTKOTO 3aMBIKAHUS Ui PENeHHOM
3aIUThI, TOKOBBIX 3alMT. He yMeeT BBIIONHATH pacyeT TOKOB KOPOTKOIO

3aMbIKaHUA JJIA pCHCﬁHOﬁ 3allluThI, OCYHICCTBJIATH BLI60p




Bajbl
(pedTHHTOBOI
OLIEHKH)

Ouenka
pasnena
(crannmapTHas)

TpeOoBaHMs K 3HAHUAM

TpaHCPOPMATOPOB TOKA M HAMIPSHKSHUS ISl PEICHHON 3aIlUThI, BRIOUPATh
CXEMYy COCAMHEHHUs] BTOPUYHBIX OOMOTOK TpaHC(OPMATOPOB TOKA U
OOMOTOK peJjie, BBIIOJHATh pacyeT TOKOBBIX 3allUT (TOKOBas OTCEYKa,
MaKCUMaJIbHasi TOKOBAas 3allliTa, TOKOBAs TPEXCTyIEHYaTas 3allluTa,
TOKOBasi HampaBlIeHHas 3alluTa), BBIOMpAaTh MapameTpbl cpabaThIBaHUS
TOKOBBIX 3alllUT, OCYIIECTBISATH BBIOOp pene s Leneld 3aIiuThl,
pa3zpabarbIBaTh eI TOKOBOH 3auThl. He BnajeeT MeToaukamu pacuera
TOKOB KOPOTKOTO 3aMBIKaHUWsI Ui peJedHOW  3aiiuThl, BbIOOpa
TpaHCPOPMATOPOB TOKA W HANPSDKEHUS Ui PEICHHOW 3allUThI, CXEM
COETMHEHHSI BTOPUYHBIX OOMOTOK TpaHC(OPMATOPOB TOKa W OOMOTOK
peJie, pacyera TOKOBBIX 3alUT (TOKOBAasi OTCEYKa, MAaKCUMaJIbHAasi TOKOBAs
3alIUTa, TOKOBAas TPEXCTYIEH4YaTas 3allluTa, TOKOBas HalpaBJICHHAs
3alIuTa), BRIOOpa MapaMeTpoB cpadaThIBaHUsI TOKOBBIX 3AIUT, PeJie IS

ueneﬁ 3alllUThI, HABbBIKAMHU IIOCTPOCHUA ueneﬁ TOKOBOM 3aIIUThI

Tect- 1 O6mume cBeaeHuUs o peneitHoi 3amure. OCHOBHBIC BUIbI IIOBPEKICHUH B AJICKTPOIHEPIeTHYC-
ckux cucreMax. OcoOeHHOCTH pacueTa TOKOB KOPOTKOI'O 3aMbIKaHUs AJIs peseitHol 3amuTsl. TokoBbIe 3a-

IIUTHI
Onenka KonruecTBo BEpHO TaHHBIX OTBETOB
5 (OTIMYHO) 19-20
4 (xopor1o) 15-18
3 (YIOBIIETBOPUTEIIHHO) 12-14
2 (HeyIOBJIETBOPUTEIIHLHO) Menee 12

Paznen 2 Jluddepennmanbaas v TUCTAaHIIMOHHAS 3alUTa, 3allUTa TPAaHC(HOPMATOPOB, JIMHUN DIIEKTPO-
repeayu, dJIEKTPOABUTaTENEH, TEHEPATOPOB, aBTOMAaTUUYECKOE ITOBTOPHOE BKIIFOUEHUE HA JIMHUAX DJIEKTPO-
repeayv, aBTOMaTHYECKOE BKIIFOUEHUE PE3EPBHOTO MU TaHUS, aBTOMAaTUYECKasi YaCTOTHAs pa3rpy3Ka

banabl Ouenka TpeGoBanus Kk 3HAaHUAM
(periTuHTrOBOM pasaena
OIICHKH) (cranmaptHas)
22-25 «OMIUYHON O1neHka «OTIMYHO» BBICTABISETCS CTYJAEHTY, €CJIM OH MOJIY4MJII 3a TECT

OLIEHKY “OTJIMYHO”, TIOKa3all TI1yOOKHe U NMpoyHble 3HaHUA TuddepeH-
IUAIbHOM M JUCTAHIIMOHHOM 3alllUT, 3allUThl TpaHC(HOPMAaTOpPOB, JIMHUN
ANIEKTpOIIEpeaayt, 3JIEKTPO/BUTATENEH, TeHepaTopoB, aBTOMaTHUYECKOIO
MIOBTOPHOT'O BKJIFOUEHMS HA JIMHUAX IEKTPOINEPENAadH, aBTOMaTHYECKOTO
BKJIFOUEHHS PE3EPBHOIO MUTAHUS, ABTOMAaTUYECKOW YaCTOTHOW pasrpys-
ku. 3HaeT quddepeHumanbubie 3ammTel. HazHauenue. [lpuHuun nei-
CTBHUSI TPOJNOJBbHOU MU(QepeHINaTIbHON 3alMThl. J{UCTaHIIMOHHYIO
3amuTy. 30HBI AeucTBUA. CXeMy TPEXCTYNEHYaTON AUCTaHIMOHHOU
3alUTHl HA IIOCTOSSHHOM ONEPAaTUBHOM TOKE. 3aIlMThI, yCTaHABIMBaec-
MbI€ Ha TpaHCpopMaTOpax JJsl BbISBICHUS] BHYTPEHHUX MMOBPEXKICHHM,
3alUTHl JIMHUM 3JIEKTporepeaayu, 3aluThl 3JeKTpoaBurareneii (Tpe-
ooBanus [1YD). Cxemsl 3ammt. 3amuTsl TeHepaTopoB. OcoOeHHOCTH
3alUT FeHepaTopoB, padoTaImKX B OJI0Ke ¢ TpaHC(HOPMATOPOM, U re-




Babl
(pedTUHroBOM
OLIEHKH)

Onenka
pa3nena
(cranmaprtHas)

TpeOoBaHMsI K 3HAHUSAM

HEpaTopoB, paboTaromuX Ha COOpPHBIC IIMHBI. ABTOMATHYECKOE IIO-
BTOPHOE BKJIIOYEHHUE Ha JIMHUAX 3JeKTporiepeaaun. Haznauenue. AB-
TOMAaTHYE€CKOE BKJIIOUCHHUE PE3CPBHOrO MUTAHUS. ABTOMAaTHYECKas 4a-
CTOTHAs pasrpy3Ka. YMEET BBIIOJHATHh BEIOOP MapamMeTpoB cpabaThiBa-
HUS TPOJOJBHON MuddepeHranbHoi 3amuThl. OnpenensiTs conpo-
THUBJICHUsI CpabaThIBaHUS U MIPOBOJUTH OIICHKY YYBCTBHTEIBHOCTH JH-
CTaHIIMOHHOM 3amuThl. OCYIIECTBIIATH BBIOOP MapamMeTpoB cpabaThiBa-
HUSI U TPOBEPKY UYBCTBHUTEJIBHOCTH 3allUT, YCTAHABIMBAEMBIX Ha
TpanchopmaTopax sl BBISIBICHUS BHYTPEHHUX MOBPEKICHUN, 3aIIUT
JIMHUM DJIEKTpONEpENayu, 3alIUThl 3JIEKTPOABUTaTENECH. BBINOIHATH
BBIOOp MapaMeTpOB cpadaThIBaHUS aBTOMATHYECKOTO ITOBTOPHOTO
BKJIFOUECHMS, aBTOMATUYECKOT0 BKJIFOYEHHUS pE3EpBHOrO muTaHus. Bia-
JeeT METOJUKaMU BBIOOpA IMapamMeTpoB cpabaThIBaHUS MPOIOILHOM
muddepeHIManbHOM 3alUThl, JUCTAHIMOHHON 3alllMThI, 3aIIMUT, YCTa-
HABJIMBACMbBIX Ha TpaHcPopMmaTopax s BBISIBICHUS BHYTPEHHUX IO-
BPEKJICHHUH, 3alIUT JIMHUU JIEKTpONEpeaayu, 3allUThl 3JIEKTPOJABUTaA-
TeJIeid, aBTOMAaTUYECKOTO IMOBTOPHOI'O BKJIIOYEHHUS, aBTOMATHYECKOTO
BKJIFOUCHUSI PE3EPBHOIO MUTAHUS, TPOBEACHUS OLIEHKH YYBCTBHUTEIb-
HOCTH 3aIluT.

18-21

«xopouto»

OreHKa «XOpOIIO» BBICTABIISETCS CTYJICHTY, €CJIM OH MOJYYHJI 3a TECT
OLIEHKY ‘XOpOIIo0”, MoKa3anx Xopomue 3HaHus JuddepeHrnaIbHon 1
JMCTAaHIIMOHHOM  3allMT,  3allUThl  TpaHc(OpPMaToOpoB,  JIMHUHI
AIIEKTpOIEpeaayt, 3JIEKTPOABUTATENEH, TeHepaTopoB, aBTOMaTUYECKOIO
MIOBTOPHOT'O BKJIFOUEHMS HA JIMHUAX AJIEKTPOIEpEaadl, aBTOMaTUYECKOTO
BKJIIOYEHUS] ~ PE3E€PBHOrO  IMUTAaHMS, aBTOMATHUYECKOM  4acTOTHOM
pasrpy3ku. 3uaeT muddepeHnuanbabie 3amuTel. Haznauenwe. [Tpuammm
JeicTBUs MPOAOIbHOM anddepeHnanbHoN 3auThl. JJMCTaHIMOHHYIO
3amuTy. 30HBI AeWcTBUSA. CXeMy TpPeXCTYNEeHYaToll IUCTaHIMOHHON
3alIUTBl HA  TIOCTOSIHHOM  ONEPAaTHUBHOM  TOKE.  3allluThl,
yCTaHaBJIMBaeMble Ha TpaHc(hOpMATOpax Ui BBISBICHUS BHYTPEHHHMX
NOBPEXACHUM,  3alMThl  JIMHUM  DJIEKTpoONepeAayd,  3alluThl
anekTponBurareneit (tpedoanust I1YD). Cxembr 3ammT. 3aniuThl
reseparopoB. OCOOEHHOCTH 3allUT T'€HEpPaTOpoB, pabOTalOIIUX B
0510Ke ¢ TpaHchopMaToOpoOM, U TEHEPATOPOB, pabOTAOIINX HAa COOPHBIE
MIMHBL. ABTOMaTHYECKOE€ TIOBTOPHOE BKJIIOUYEHHE Ha JIMHUAX
anekTponepenayn.  Ha3Hauenuwe.  ABTOMaTHYeCKO€  BKIIIOUCHHE
pe3epBHOrO0 MUTaHUs. ABTOMAaTUYECKash 4acTOTHas pasrpys3ka. YMeer
BBIIOJIHATH ~ BBIOOpD  HapaMeTpoB  cpabaTblBaHMS  MPOAOJIBHON
T epeHIaIbHOR 3aIIUTBHI. OnpenensTob COIIPOTHUBIIEHUS
cpabaThIBaHUS U TMPOBOJIUTH OIICHKY  YyBCTBHUTEIBHOCTH
JUCTAaHIMOHHON  3amuThl.  OCyIIECTBIATH  BHIOOp  MapaMeTpoB

cpabaThIBaHUS " MIPOBEPKY YyBCTBUTEIBHOCTH 3aIlNT,
YCTaHaBIIMBAEMbIX Ha TpaHCGopMaTopax MAJsl BBISIBICHUS BHYTPEHHUX
MOBPEKACHUM,  3allUT  JIMHUM  DJIEKTpOIeperayu, 3aILUTHI

AIIEKTpo/BUraTeseld. BrIMonHsATh BbIOOp mapaMeTpoB cpabaThIBaHUS
aBTOMAaTUYECKOrO0  IOBTOPHOIO  BKIIIOYEHHMs,  aBTOMAaTUYECKOIO
BKJIIOYEHHSI PE3epBHOrO NHUTaHus. Brageer Meroaumkamu BbeIOOpa
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TpeOoBaHMsI K 3HAHUSAM

napaMeTpoB cpadaTbiBaHUs MPOAOJIBHON AuddepeHnaIbHON 3allUThI,
JUCTAaHLIMOHHOM 3allUTHI, 3alllUT, YCTaHABJIMBAEMBIX Ha
TpaHcopmaTopax [isl BHISABICHUS BHYTPEHHUX MOBPEXKJIECHUH, 3alIUT
JTUHUI AJIeKTpoIepeaayu, 3aIUTHI ANEKTPOABUTATENECH,
ABTOMAaTUYECKOrO0  TMOBTOPHOTO  BKIIIOUEHHS,  ABTOMATHYECKOIO
BKJIIOUCHUS pE3epBHOTO MUTaHUS, MIPOBECHUS OLICHKHU
YYBCTBUTEIHHOCTH 3aLUT.

15-18

«y0081€me0-
PUMENbHOY

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISIETCA CTYACHTY, €CIH OH
MOJIy4nusd  3a TECT OLEHKY  “yIOBJIETBOPUTEIBHO”,  IOKa3al
yIIOBJIETBOPUTEIbHBIE 3HAHHUA JU((epeHInaTbHOl U JUCTaHIIMOHHON
3aIUT, 3alUTBl  TpaHC(OPMATOpOB,  JIMHUHM  AIIEKTpONEpeaady,
ANIEKTPOJBUraTeael, I'EHEPaTOPOB, AaBTOMAaTHYECKOTO  IOBTOPHOTO
BKJIFOUEHMS Ha JIMHUAX JJIEKTPONEpesad, aBTOMaTHYECKOrO BKIIFOUEHMS
PE3EPBHOIO IUTAHUS, ABTOMATU4YECKOW YaCTOTHOM pPas3rpy3Ku. YMeeT
YJIOBJIETBOPUTEIBHO BBINOJIHATh BBIOOP MapamMeTpoB cpabaTbIBAaHMS
MPOAOJIbHOM muddepeHnnanbHON 3aIIHUThI. Onpenenars
COIPOTUBIICHUS cpabaTbIBaHUs u IIPOBOAUTD OLICHKY
YYBCTBUTEIBHOCTU JUCTAHIIMOHHOM 3amuThl. OCyIIECTBIATH BBIOOP
apaMeTpoB cpabaTbiBaHUS M IPOBEPKY YYBCTBUTEIBHOCTU 3alIUT,
YCTaHABJIMBAaEMbIX Ha TpaHCpopMaTopax JJsl BBIIBICHHS] BHYTPEHHUX
NOBPEXKACHUM,  3alUMT  JMHUM  JIEKTpONEpenadd,  3alluThl
3JIeKTpoABHUraTeneil. BpImonHATs BbIOOp MapaMeTpoB cpadaTbIBaHUS
ABTOMATHUYECKOTO  NOBTOPHOIO  BKJIIOYEHMs,  aBTOMAaTHYECKOIO
BKJIIOUEHUS PE3EPBHOIO IMTAaHUA. Y JOBJIETBOPUTENIBHO BIAACET
METOJMKaMHU BbIOOpa mapaMeTpoB cpabaTbIBaHUS  MPOJOJIBHOU
mubdepeHIManbHON  3alIUThl, JUCTAHIIMOHHOW 3aIlMThI, 3alIuT,
YCTaHABJIMBAEMbIX Ha TpaHCpopMaTopax JAJsl BBISIBICHUS BHYTPEHHUX
MTOBPEXKICHH, 3aI0AT  JIMHUK JJEKTpoIepeayH, 3aIIUThI
AIIEKTPOJBUraTeNIel, aBTOMATHYECKOTO IIOBTOPHOIO  BKIJIKOYEHHS,
ABTOMATHYECKOTO BKJIIOUEHUS PE3EPBHOIO IHUTAHUS, IPOBEACHUS
OLICHKH YyBCTBUTEJIBHOCTH 3aILUT.

menee 15

«neyoosie-
MBOPUMENLHO»

OLeHKa «HEYJIOBJIETBOPUTEIbHO» BBICTABISETCS CTYACHTY, €CIU OH
MOJTYYHJT 32 TECT OLICHKY “HEYIOBJIETBOPUTENILHO , HE TIOKA3aJl 3HAHUUN
nuddepeHIuaIbHOM u JIMCTaHIIMOHHOMN 3aILIHT, 3aIlUTHI
TpaHc(hopMaTopoB, JIMHUM  DJIEKTpPOIEpEaud, SJICKTPOJIBUTATENCH,
TEHEepPaToOpoOB, ABTOMATUYECKOTO TOBTOPHOTO BKIIFOUEHHMSI HA JIMHUSAX
ANIEKTpONEpeaul, aBTOMATUYECKOTO BKJIIOUYEHUS PE3E€PBHOIO MHUTAHUS,
ABTOMATUYECKOW YaCTOTHOW pasrpy3ku. He yMeeT BBINONHSITH BBHIOOD
napaMeTpoB cpadaThIBaHUs MPOIOJIbHON AU(PEepeHIInaTbHON 3aIIUTHI.
OnpenensiTh CONPOTUBJICHHUS CpabaThIBAaHUS M TMPOBOJIUTH OILICHKY
YyBCTBUTEILHOCTH JUCTAHIIMOHHOW 3amuThl. OCYIIECTBIATH BBIOOD
rmapamMeTpoB cpabaThIBaHUS WU TPOBEPKY UYBCTBUTEIHHOCTH 3aIHT,
yCTaHABIMBAEMbIX Ha TpaHc(opMaTopax JJIsl BBIABJICHHS BHYTPCHHHUX
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MTOBPEKICHH, 3aIIUT JIMHUAN

AIIEKTpPOABHUTraTeNei. BhIMOMHATS BHIOOp MapaMeTpoB cpadaTbIBaHUS

AJIEKTPOICpEaum,  3al[UThI

AaBTOMAaTH4YCCKOI'O IIOBTOPHOI'O BKJIFOYUCHHM A, aBTOMAaTH4YCCKOI'O

BKJIIOUEHUSI pe3epBHOrO nurtaHus. He Biageer mMeTonMkamMu BbIOOpa
napaMeTpoB cpabaTbiBaHUs MPOAOJIBbHON AuddepeHnaIbHON 3alIUThI,
JTUCTAaHIIMOHHOU YCTaHaBIMBAaEMBbIX Ha

3aIUTHI, 3alllUT,

TparcopMaTopax Uisi BHISBICHUS BHYTPEHHUX MOBPEXKICHUH, 3alIUT

JIMHUHA AJIEKTpoIepeauH, 3aI[ATHI 3JIEKTPOJIBUTATENIEH,
ABTOMAaTUYECKOrO0  MOBTOPHOIO  BKJIIOYEHHS,  ABTOMATHYECKOI'O
BKJIIOUEHHUS pe3epBHOIO NUTaHUS, MIPOBEICHUS OLICHKH

YYBCTBUTCIIbHOCTH 3allIUT.

Tect- 2 InddepeHnmansHas ¥ TMUCTAaHIIMOHHAS 3aIlMTa, 3alIUTa TPAHCPOPMATOPOB, JIMHHIA HJIEKTPOIIe-
penavu, 3JIEKTPOABUraTes e, TeHEPATOPOB, aBTOMATHYECKOE TTOBTOPHOE BKITIOYCHUE HA JIMHUAX AJIEKTPOIIe-
perayu, aBTOMaTHIECKOE BKIIFOUCHUE PE3EPBHOTO MUTAHMUS, aBTOMATHYCCKas YaCTOTHAS Pa3rpy3Ka

OrieHKa KoJyinyecTBO BEpHO IaHHBIX OTBETOB
5 (oTIMYHO) 9-10
4 (xopor1io) 7-8
3 (y1OBIETBOPHUTEIIHHO) 6
2 (HeyOBIETBOPUTEIIHHO) Menee 6

dopMa OIleHUBAaHMS OTBETA CTYACHTA HA 3a4eTe
mo aucuunnuae «b1.B.JIB.12.1 «PeneitHas 3amiuTa 1 aBTOMaTHKA»»

banisl
(peHTUHTOBOM
OLIEHKN)

Onenka
3ayeTa
(crangapTHas)

TpeOoBaHusI K 3HAHUAM

30-50

«3aumeno»

OrneHKa «3a4T€HO» BBICTABIIAETCS CTYAEHTY, €CIIM OH I0Ka3aj yAOBIIe-
TBOpPUTENbHBIE 3HAHUS B 00J1aCTH pesieiHOMN 3alThl 1 ABTOMaTUKH TEX-
HUYECKUX CHCTEM, NMPHUHIMIIOB JIEWCTBUS 3alllUT, BbIOOpa MapameTpoB
cpabaThIBaHMsl 3aILUT, ITOCTPOCHUS MPUHIUIHAIBHBIX M ONEPaTHUBHBIX
CXEM 3allUT. YMEET yJOBJIETBOPUTEIHHO BHINOJIHATH BBIOOp MapaMer-
POB cpabaThIBaHUs peJIeHHOM 3alllUThl K aBTOMaTUKHU AJIEKTPOIHEPreTH-
YECKUX CHCTEM, TPOBOJUTH OLICHKY YYBCTBUTEIILHOCTH PEIECHHON 3aly-
Thl, YATATh U COCTABIATH NMPUHLIUIHUAIBGHBIE U ONEPATUBHBIE CXEMBI 3a-
IIUTBI, OCYLLECTBIISTH BHIOOP 3JIEMEHTOB 3aIUTHI. Y IOBJIETBOPUTEIHHO
BJIaJieeT METOJMKAaMH BBIOOpa MapaMeTpoB cpabaTbIBaHMs, MPOBEeE-
HUS OLEHKH YYBCTBUTEJILHOCTH PEJIEHHOMN 3alUThI, HABBIKAMU IOCTPO-
€HHUSl U YTEHUS NMPUHLUIHUAIBHBIX U ONEPAaTHUBHBIX CXEM 3allUThl, TEp-
MHUHOJIOTHEH B 00JIACTH peNieiiHOM 3alMThl U aBTOMATHKH, BOIPOCAMU
AKCILTyaTallUK PEJIEHHOMN 3alUThl U ABTOMAaTHKH

menee 30

«He3aumeHo»

OlleHKa «HE3aYTEHO)» BBICTABIISIETCS] CTYAEHTY, €CJIUM OH HEe IoKa3aj
3HaHWI B 00JaCTH pENeHHON 3alIUThl M ABTOMATHKU TEXHUYECKUX
CHCTEM, JICUCTBUS

MIPUHIUIIOB 3aIIHNT,

Cpa6aTI)IBaHI/I${ 3alIUT, IMOCTPOCHUSA NPUHOUIIHAIBHBIX W OICPATHBHBIX

BEIOOpa  MapameTpoB




banabi Ouenka TpeOoBaHMs K 3HAHUAM
(pedTHHTOBOI 3ayera
OLICHKH ) (crannmapTHas)

cxeM 3amuT. He ymeeT yIOBJIETBOPHUTEIHHO BBIIOJHATH BBIOOP
napamMeTpoB cpaOaTblBaHHsl peleHHONW 3allMThl M ABTOMATHKHU
AJIEKTPOIHEPTETUUECKUX CHUCTEM, IPOBOJUTH OLIEHKY YYBCTBUTEIILHOCTH
pEeNEeHON  3allUThl, YUTaTh M COCTABIATh MPUHIMIIAAIBHBIE U
OTIEepaTHBHBIE CXEMBbI 3aIUTHI, OCYLIECTBIATH BHIOOP 37IEMEHTOB 3aILUTHI.
He Bnageer Meronukamu BbIOOpa mapaMeTpoB cpabaThIBaHUS,
MIPOBEJICHUSI OLEHKA YYyBCTBUTEIBHOCTH PEJICHHON 3allUThl, HABBIKAMU
MOCTPOEHUS U YTEHUS NTPUHLIMIUAIIBHBIX U ONIEPATUBHBIX CXEM 3aLUTHI,
TEPMHUHOJIOTHEH B OOJIACTH pEJICHHOW 3allWThl W  aBTOMATHKH,

BOIIPOCAMU 3KCIUTyaTallMH PEIICUHOM 3aIUThl 1 aBTOMAaTUKH

Y4eOHO-MeTOAMYEeCKOEe U MH(POPMALIMOHHOE O0ecliedyeHUe Y4eOHO! NUCIUIIINHBI
OcHoBHast TuTeparypa
1. Peneiinast 3ammTa 3JEKTPOIHEPTETHUECKUX CUCTEM : ydueOHoe mocobue / M. B. Anapees, H. 1O.

Py0an, A. A. CyBopos [u ap.] ; coctaButenu M. B. Anapees [u ap.]. — Tomck : TIIY, 2018. — 167 c.—
URL: https://e.lanbook.com/book/113201
2. Peneiinas 3amuTa 3MEKTPUUECKUX ceTel [DnekTpoHHBINH pecypc]: yueO. mocobue / llernos A.U. -
Hosocubupck : Uzn-Bo HI'TY, 2015. - URL: http://www.studentlibrary.ru/book/ISBN9785778226531.html
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ucrnp. — Cankr-IletepOypr : Jlanb, 2021. — 288 c. — URL.: https://e.lanbook.com/book/167892.

5. Kopo6os, I'. B. DnekrpocHabxkenue. KypcoBoe npoektupoBanue : yueoHoe nocodue / I'. B. Kopobos,
B. B. Kapragues, H. A. UepemucunoBa. — 3-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2021. — 192 c.. —
URL: https://e.lanbook.com/book/168632

6. Penelinas 3ammrTa ¥ aBTOMaruKa EKTPUUYECKUX CHUCTEM : ydeOHoe mocoOue / coctaButenu A. H.

KoznoB [u np.]. — 4-e wu3n., ucnp. — bmnaroBemenck : AmIY, 2017. — 160 c— URL:
https://e.lanbook.com/book/156460.

7. MuTtpodanos, C. B. IlpaBuiia ycTpoHcTBa 3JIEKTPOYCTAaHOBOK M TEXHUKa O€30IacCHOCTH :
yuebHoe mocobue / C. B. MutpodanoB. — Openbypr : OI'Y, 2018. — 107 c— URL:
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8. IIpomsbliieHHAs YHEPTeTHKA
9. Ussectus Poccuiickoii akageMnn HayK. DHEpTreTHKA
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11. http://www.rzia.ru
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MaTepuajibHO-TeXHHYECKO0e o0ecrieueHne y4eOHOH U CIMIIIMHBI
B nponecce ocBoeHus 0CHOBHOW o0Opa3oBarenbHON nporpammsl no aucuuiuivae b1.B.JIB.12.1 «Pe-

JeitHas 3alUTa 1 aBTOMAaTHUKa» UCIIONb3YIOTCS HArJISAHbIE MaTepyabl, BHIYUCIUTENbHAS TEXHUKA, MYJIbTH-
MEAUMHBIA KOMIUIEKC AJIsl MToKa3a Mpe3eHTaluii, 1adopaTopHoe obopynoBanue. /st camocToaTeabHOM pa-
OOTBI CTYJIEHTOB UCIIOJIb3YETCS KOMIBIOTEPHBIN KJIACC C BHIXOJOM B UHTEPHET.

JlaGopaTopHble pabOTBI MPOBOMATCS B CHEIHAIM3UpOBaHHOW ayautopun Ne523 «JlabopaTtopus
«QnexTpocHabxenue». /g npoBeneHus 3aHATHI UCToNb3yeTcs JdadopaTtopubliil cteny 99 1M-C-K «Dnek-
TPUYECKHME CTAaHIMM U MOJCTAHLIMU, CUCTEMBI U CETH, peJieliHas 3alliTa U aBTOMAaTU3alus 3JIEKTPOIHEpre-
TUYECKUX CHUCTEM, DJICKTPOCHA0KEHUE», KOMIUICKT Y4eOHO-HAIVIAIHBIX MOCOOWH M IUIAKaTOB, METOJHYe-
ckoe obecrieuenue. [yl mpoBeAeHUS MPAKTUYECKUX U Ja0OPATOPHBIX 3aHATUH HCIIONB3YETCS TaKkKe KOM-
IUIEKC BUPTYAJIbHBIX JTAOOPATOPHBIX pabOT Mg M3Y4YEHHUS OOOPYIOBAHHS JJIEKTPUUYECKHUX MOJCTAHIIHI:
«M3ydeHrne KOHCTPYKIIMU U MPUHIIKIIA pabOThl ycTpoiicTBa peneiinoit 3ammutel SPAC 810» B mabopaTopun
«BupryanbHble KOMITJIEKCHDY.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJIsl CTY/IeHTOB

3HaHMsI, TOTYYCHHBIC 110 OCBOCHHUIO JHCIUILIMHBI, HEOOXOIUMBI TIPU OCYIIECTBICHUH TPOECCHO-
HAJIBHOW JEATENbHOCTH OaKaiaBpa, BHIMOJHEHUH BBITYCKHON KBAIM()UKAIIMOHHOW PadOTHI M M3YUYEHUH OC-
HOBHBIX TUCLUIIIINH 110 Hqu)HHm IIOATOTOBKU.

Jnst 53pheKTHBHOrO OCBOEHHSI TUCIUILUIMHBI CTYAECHTaM HEOOXOIMUMO MPOSBIISTH HAHOOJBIIYIO aK-
TUBHOCTb BO BPEMS ayJUTOPHBIX 3aHSATHH, CIEAOBATh yKa3aHHsIM BEIyIICTO MPENOAaBaTesIsl, BHIIOIHATh
CaMOCTOATEIILHYIO paboTy B 00beMe, YCTAHOBICHHOM paboyeii MporpaMMoil JUCIUIUIAHBIL.

JIeKIIMOHHbBIC 3aHSTHS COCTABISIOT OCHOBY TEOPETUYECKOTO O0YUEHHS U TO3BOJIAIOT CHOPMUPOBATH
CHCTEMAaTH3UPOBAHHBIC OCHOBBI 3HAHHU 1O JAMCIIUILUIMHE, O3BOJISIOT PACKPHITh HarboJee CI0XKHbBIC, OCHO-
BOTIOJIAraroIue BOIPOCHI.

B X04€ JICKIIMOHHBIX 3aH$[Tl/If/'I HaOIJIICKUT KOHCHCKTI/IpOBaTB HaI/I6OJICe BAKHBIC ITOJIOKCHUA I/I3Y'-Iae-
MOI\/’I TEMBI, a IT0 OKOHYaHHWU 3aHATHA 3aaBaThb BOHpOCI)I, BBI3BIBAIOIIINEC 3aTPYI[HeHI/I$I C YCBOGHI/ICM paCCMaT-
pUBacMOil TeMbl. PeKoMeHIyeTcs mepes CISAYIONIMM JICKIIMOHHBIM 3aHSATHEM IOBTOPHTH MaTepHall pac-
CMOTPEHHOU TEMBI, H3yYUTh COBPEMEHHYIO JIUTEPATYPY, BBIMOJIHUTH CAMOCTOSTEIILHYIO pabOTy B 3aJaHHOM
o0BeEME.

[IpakTHyeckue 3aHATHS IO AUCIUILTUHE TIO3BOJISIFOT IPOBEPUTH YCBOCHHE TECOPETUYECKOTO MaTepH-
ana, GopMUpOBaTh MPAKTHUECKUE HABBIKM U YMEHHSI MOJI PyKOBOJICTBOM IPEIOIaBaTelsi, yriyOsfoT, pac-
IHI/IpﬂI-OT, }leTaJ'H/I?,I/Ipy}OT HOHy‘ICHHBIe Ha JICKIINU 3HAHUWS. HpaKTI/IqGCKOG 3aHATHUC HpeﬂnonaraeT BBITIOJIHEC-
HHUEC I10 3aJaHUI0 U I10[ pYKOBOI[CTBOM Hpenoz[aBaTeJm O}IHOﬁ NJIN HCCKOJIBKUX HpaKTI/ILICCKI/IX pa60T. IL]'I?[
YCHGHIHOFO BBITIOJTHCHU A HpaKTI/ILIeCKI/IX 3aI[aHI/II\/JI U OCBOCHUS AUCHUIIIINHBI nepeﬂ KaXIbIM HpaKTI/ILIeCKI/IM
3aHATUCM HGO6XOI[I/IMO BbBIYYUTb TeOpCTI/ILICCKI/Iﬁ MaTepI/IaJ'I COOTBCTCTBYIOHIeﬁ TEMBI, I/ICHOJ'II)SYﬂ KaK KOH-
CIIEKT JICKIUI, TaK U PEeKOMEHyeMylo JuTepatypy. [1o pe3ynbTaraM BBIMOJHEHUS TMPAKTHYECKOH pabOThI
MIPOBOJIUTCSI OIICHKA TEKYIICH yCIIEBAEMOCTH, KOTOPasi CYMMHUPYETCs K pe3yJIbTaTaM aTTeCTaI[K Pa3/iesioB.

JIabopaTopHbIe 3aHSTHS MPEICTABIAIOT CO0O0M B OOJBINEH CTEIMIEHU CaMOCTOSTEIILHOCTH BBITIOJIHE-
HUE J1a00paTOPHBIX paboT, yIIYOJISIOT U 3aKPEIUISIOT TeOpeTHYeCKHe 3HaHus. Ha 3THX 3aHATHSX OCBauWBa-
FOTCSI HABBIKU SKCIIEPUMEHTAIIBHBIX CTIOCOOOB aHAJIN3a ACHUCTBUTEIHHOCTH, POPMUPYIOTCS yMEHUS paboTaTh
¢ mpubOpaMu U COBPEMEHHBIM 000pyoBaHKeM. JlabopaTopHoe 3aHATHE MPOBOJUTCS B COCTaBE aKaJaeMHUYe-
CKOM TPYIIIBI C pa3jelicHHeM Ha TOATPYMIbIL. J[Is yCIEIIHOTO BRIMOJIHEHHUS 1a00paToOpHbIX paboT U 0CBOE-
HHUSI TUCHUITIIINHBI Cne)]yeT 3HATh TeOpeTI/I‘IeCKI/II\/’I MaTepI/IaJ'I COOTBeTCTBYIOH];eI\/’I TEMBI, HETKO CJICJOBATh MC-
TOJIMKE BBITIOJHEHHUS J1a00paTOPHBIX paboT, BBIAAHHOM mpenoaaBareneM. [1o pe3ynbTaTraM BBIOJIHEHUS Jia-



O6opaTtopHOi pabOThl MPOBOAUTCS OLIEHKA TEKYIEH YyCIeBaeMOCTH, KOTOpas CyMMHUPYETCS K pe3yjbTaTam
aTTECTalluu Pa3/eyoB.

CamocrodrenbHas paboTa 1mojapasyMeBaeT 1moj co00i mpopabdoTKy TEOPETHUYECKOT0 MaTepuaia ¢ uc-
IIOJIb30BAHUEM PEKOMEHAYEMOM JIMTEPATyphl 110 TOW WIM UHOW TEME, IIOCIEAYIOLIUMI OTYET 110 pe3yibTaTaM
CaMOCTOSITENIbHON pabOThI B JOpMeE, yCTAaHOBJICHHOM MPEToiaBaTeieM.

CpenctBoM HMH(OPMAIIMOHHOW MOAJCPKKH OPraHU3AIUMH CAMOCTOSITENIbHOW paboOThl CTYJEHTOB B
pamKax y4yeOHOW TUCIHUIUIMHBL SBISIFOTCS MHGOopManmoHHo-o0pa3oBatenbHas cpena (MOC), anekTpoHHO-
oubnuoTeunsie cucteMsl, noctynasie BUTU HUSY MUDU, aboHeMEHT U IEpHOIUKA.

JlJis BBITOJTHEHUSI CAaMOCTOSITENIbHOM PabOThl CTYAEHTY HY>KEH JUOO JIOMAIlHUN KOMIIBIOTEp C J0-
CTYIIOM B MHTEPHET, JIN0O0 KOMIBbIOTEpHBIN Kitacc BII.

Kaxxnpiii cTyneHT UMeeT CBOM JIOTUH U napois A Bxoaa B MOC.

B pe3ynbrare ocBOE€HUS AUCHUILIMHBI CTYAEHTBI CIAIOT 3a4eT.

MeToanuyeckue peKOMEHIANUM AJIs NpenoaaBaTeien

Ha mepBoM 3aHATHH TIO JaHHOW y4eOHOHM TUCIUILIMHE HEOOXOIUMO O3HAKOMHUTH CTYACHTOB C IIO-
PSAIKOM €€ U3y4eHUs], PACKPHITh MECTO U POJIb AUCHUUILUIMHBI B MPOIIECcCe MOATOTOBKH OakaiaBpa 1Mo Hampas-
JIEHUIO0 «YTIpaBJI€HUE B TEXHUUYECKUX CUCTEMAX», €€ MPaKTUYECKOE 3HAUECHUE, JOBECTH /10 CTYAECHTOB Tpe-
O0oBaHMs Kadeapbl, OTBETUTh Ha BOIIPOCHI.

[Ipu moAroToBKE K JIEKIIMOHHBIM 3aHSATHUSIM HEOOXOIMMO MPOAYMAaTh IUIAH €ro MPOBEACHUs, COIEP-
YKaHUE BCTYIUTEIbHON, OCHOBHOW M 3aKJIFOUUTEILHON YacTH JICKIUU, 03HAKOMHUTHCSI ¢ HOBUHKAMHU Y4eOHOU
U METOJIMYECKOW JIMTEpATyphl, MyOJIHUKAIUAMH TMEPUOJAUYECKON TeYaTH MO TEeME JICKIIMOHHOTO 3aHSTHS.
YTOYHHUTH MJIaH MIPOBEACHUS TPAKTUYECKOTO 3aHATHS IO TEME JICKIIHH.

B Xoze JIGKIIMOHHOTO 3aHATHS MPEIOIaBaTeNb JOJDKEH Ha3BaTh TEMY, Y9eOHBIC BOIPOCHI, O3HAKO-
MUTbH CTYJICHTOB C IEPEUHEM OCHOBHOM W JIONOJIHUTEIBLHON JUTEPATYphl IO TEME 3aHATUS. PackpbIBaTh co-
JepKaHue y4eOHBIX BOIMPOCOB HEOOXOJUMO C aKIIEHTUPOBAHMEM BHUMAHHS CTYJEHTOB Ha MPAKTUYECKOM
MPUMEHEHUHU PAaCCMaTPUBAEMBbIX BHJIOB 3aIIUT U aBTOMATUKU B JIEKTPOIHEPTreTUUECKUX CUCTEMAX, a TAKKe
COBPEMEHHBIX YCTPOMCTBAX 3aLUTHI U ABTOMATHUKHU.

B xo71e n3noskeHus JEKIMOHHOTO MaTepHraia clielyeT MPUBOIUTH HauboJiee SpKUe 1 3alIOMHUHAOIIIH-
€cs MPUMEPBI, 3aJ1aBaTh MO X0y M3JIOKEHHS JEKIIMOHHOTO MaTepuaia PUTOPUUYECKHE BOMPOCHI U CAMOMY
JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTMBU3AIMKM MBICIIMUTEIILHON EITEIbHOCTH CTYJEHTOB, MOBBIIIE-
HUIO UX BHUMAHMS M HHTEPECA K MaTepually JIEKIINH, €€ coJepxkanuio. [IpenonaBarens JOKEH pyKOBOJAUTh
paboToii CTYACHTOB MO KOHCIEKTHPOBAHMIO JIEKIIMOHHOTO MaTepuasa, MoJ4epKUBaTh HEOOXOAUMOCTh OT-
paXeHUs B KOHCIIEKTaX OCHOBHBIX MOJOXEHUH M3ydaeMol TeMbl. B 3aKkiIfounTenbHON YacTH JEKIUU HE0O-
X0auMO c(hOpMYIHPOBaTh OOIIKE BHIBOJBI IO TEME, PACKPBIBAIOIINE COAEPKAHUE BCEX BOMPOCOB, MOCTAB-
JeHHBIX B JeKIud. OOBSBUTH TUIAH OYEPEIHOTO MPAKTUUYECKOTO 3aHATHS, JaTh KpaTKUe PEKOMEHIAlUU 10
MOATOTOBKE CTY/ICHTOB K MPAKTUYECKOMY 3aHSTHIO.

[Ipu moATroTOBKE K MPAKTHUYECKOMY 3aHSATUIO MPENO/IaBaTeNi0 HEOOXOAMMO YTOUHHUTH TUTaH €ro mpo-
BEJICHUSI, POJAYMaTh MepeUYeHb 3ajad, MOJUICKAMNUX PEIICHUIO BO BPEMs MPAKTUYECKOro 3aHsATus. OKa3bl-
BaTh METOJMYECKYIO MOMOIIb CTYJEHTaM B MOATOTOBKE K 3aHSATUIO, BHITIOJHEHUIO JOMAIIHUX 3aJaHuil. B
X0J1€ MPAKTUYECKOTO 3aHATHUSA BO BCTYNUTEIHHOM CJIOBE PACKPBITh TEOPETUUYECKYIO M MPAKTHUUECKYIO 3Ha-
YUMOCTh TE€MBI, ONPEEIUTh MOPSIOK €ro MPOBEASHUs, KOIUYECTBO pelraeMbix 3anad. LlemecooOpasHo B
XOJIe pelleHus 3a7a4 3aaBaTh 00YUYaOIUMCS JAOMOJHUTEIbHBIC U YTOUHSIONINE BOTPOCHI C IIENIbIO BBISC-
HEHUsl TIyOMHBI 3HAHWM MO paccMaTpuBaeMoil TeMe. B 3aKiIIOuMTENhbHON YacTH MPAKTHUYECKOTO 3aHSATHUS
CJIeTyeT MOABECTH €T0 UTOTU: 1aTh OOBEKTHUBHYIO OIIEHKY OTBETOB KaXKJIOTO CTY/EHTA U y4eOHOUW TPYIIIBI B
1e7IoM. PacKphITh MOJIOKHUTENIbHBIE CTOPOHBI M HEIOCTATKH MPOBEIEHHOTO MPaKTUUeCKOTo 3aHsaTus. OTBe-
TUTH HA BOMIPOCHI CTYIeHTOB. Ha3BaTh TeMy ouepeTHOTo 3aHSATHS.



[Tpu moaroTroBke K 1a00paTOPHOMY 3aHITHIO TIPENOJABATEII0 HEOOXOANMMO O3HAKOMHUTHCS ¢ HOBEH-
IIMMU HAYYHBIMH pa3pabOTKaMH, MEPUOJNIECKOMN MeYaThlo 10 TEMATHUKE 3aHSATHS IS TOTO, YTOOBI IO/I-
YepKHYTh BaKHOCTh M3Y4a€MbIX BOIPOCOB B OOJIACTH PENICHHON 3alllUThl U aBTOMAaTUKH, 0003HAYUThH HEOO-
XOJUMOCTh 3HAHUS W MMOHUMaHHUS OCHOBOIOJATAIONINX TEOPETHUECKUX BOMPOCOB, Kak Oa3mca AJis Mmocie-
JYIOIIUX HAYYHBIX Pa3paboTOK M YCIEIIHOTO OCBOSHUS KBaM(UKAIUY OaKaiaBpa Mo HalPaBICHUIO «DJIeK-
TPOIHEPTeTUKA U DJICKTPOTEXHUKa». B Hauane 3aHATHS HEOOXOIMMO YETKO 0003HAUUTH 1Ie)b, TPEOOBAHUS K
BBINOJIHEHUIO JIAOOPAaTOPHBIX paboT, copepkaHue oTdeTa 1o JabopaTtopHoi padote. Ilo pesyrnbraTam BbI-
MOJTHEHHUs Ta00paTOPHBIX PadoT 1enecoo0pa3Ho 3a/1aBaTh 00YYAOIIUMCS JOTIOJTHUTEIBHBIC U YTOYHSIONIIE
BOIIPOCHI C IEJIBIO TOBBIIICHHUS TIIYOWHBI 3HAHHWHA 10 paccMaTpuBaeMoi Teme. Borpockl HE0OX0auMO To-
CTPOUTH TAKUM 00pa3oM, YTOOBI UX COJIEPIKAHKE OTPAXKaIO HAHOOJIBIIMM 00pa30M MPAKTHYECKOE IPUMEH e-
HUE PAcCMaTPHUBACMBIX BHUJIOB 3aIUT M aBTOMATHKU C HEOOXOIMMOCTBIO TEOPETHUECKOro 000oCcHOBaHus. B
KOHIIE 3aHATHUS MPETOJaBaTellb TOJDKEH OTBETUTh Ha BOMPOCHI CTYACHTOB, 0003HAYHTH HAHOOJIee BaKHBIC
BBIBOJIBI 110 TEMATHUKE MPOBOIAMOTO 3aHSITHSL.

[Tocne kaxI0ro JEKIMOHHOTO, TPAKTUYECKOTO U JIAOOPATOPHOTO 3aHATHS HEOOXOIUMO CIENaTh CO-
OTBETCTBYIOIIYIO 3allUCh B XXypHajaX ydeTa MOCEMAeMOCTH 3aHSITHW CTYJACHTAMH, BBISICHHTH Yy CTapOCT
y4EOHBIX TPYII MPUYUHBI OTCYTCTBUS CTYJICHTOB Ha 3aHSTUSAX. [[pOBOJUTH IPYIIIOBBIC M HHIUBUIYaIbHBIC
KOHCYJIbTAIIMHM CTYJIEHTOB B XOJIC MX MOJIOTOBKM K TEKYIIEH U MPOMEKYTOYHOW aTTECTAIUU 10 y4eOHOM
JMCLUTUINHE.

[Tporpamma cocrasiieHa B cootrBeTcTBUU ¢ TpeboBanusimu OC HUAY MUDU u yyeOHbIM I1aHOM
10 HarpaBJIeHUIO MoAroToBkH 27.03.04 YpaBiieHue B TEXHUYECKUX CUCTEMAX.

Pabouyro nporpaMmy cocTaBuiI: JOLEHT : / I'ybatenxo M.C.

PenenseHnT: noneurt / ' Edpemona T.A.

[Iporpamma omobOpena Ha 3acemanuu YMKH 27.03.04 VYmpaBnenue B TEeXHHYECKHMX CUCTEMax OT
15.11.2021 roma, npotokomn Ne2.

[Ipencenarens yueOHO-METOIUIECKON KOMUCCUHI / JI Medenosa HO.A.



