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eab ocBOeHUA Y4eOHOM TUCHUNIINHBI

Llenp mpenogaBanusi JUCUUIUIMHBL (POPMHUPOBAHUE 3HAHHUM B 00IACTH PEJIeHHON 3aIUThl 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 yueOHoi qucuuiuiuabl 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 GyHKIMH MPOGECCHOHATIBHBIX CTAHAAPTOB, KOTOPhIE CMOXKET YAaCTMYHO MPOAEMOHCTPH-
POBaTh CTYIEHT IIPH OCBOSHUH JAHHOM TUCIUATUIAHBL:

- A/02.6. Pazpabotka P/ ACY TII mis OMAD (24.121, T1K-3);

- B/01.6. O6ecnieuenue sxcrutyaraiuu CU, CA u anmapatypsl CY3 Ha AC (24.033, I1K-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 COCTOSIHHS
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 Pa3BUTHUE 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 TPACKTOPHI1, Op-
TaHU3aIMH CUCTEMBI 00-
IICHUST MEXIY BCEMU
ydacTHUKaMu 00pa3oBa-
TEIBLHOTO Tpollecca, B TOM
YHCIIE C UCTIOJIb30BAaHUEM
HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTH.

IIMMHU CIIEHUAINCTaMU TIPEATPHUsI-
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/ICLII/IHJ'II/IHa npenoaacTcd CTyACHTaM B 8-om CCMECTPC. O6u1a51 TPYAOCMKOCTh JUCHUIIJIMHBI COCTAaB-
JseT 3 3a4eTHRIX eauHuIbl, 108 ak. yacos.




KasennapHplid jian

Ne | Ne HaumenoBanue pasaesia (TemMbl) Buabl yueOHoI 1eATeIbHOCTH Artre- | Makcu-
P|T JUCHMIINHBI (uac.) cTanusi | cUMaJb
a | e o o pasjena | Mallb-
3 | M E = (dpop- HbIH
I | bl & 3 O Ma*) 0aJLI 3a
e = = E I paszgen™
aa o = S g | = *
s  E| g &=
=) = = = @)
112 3 4 6 7 8 9 10 11
1 | 1 | OOuwme cBemeHus o pescitHoi 3amure. | 14/2 4 2/2 2 6 T1 25
Tepmunbl u omnpenenenusi. OCHOBHBIC
BUJbl MOBPEXKICHUN B JIIEKTPOIHEPTE-
TH4ecKkux cucremax. OcobeHHoCTH pac-
4YeTa TOKOB KOPOTKOI'O 3aMbIKaHUS IS
1eJiel peaeHON 3alUThI.
2 | TokoBeie 3ammtel. OOmue npuniunel | 30/2 | 14 | 2/2 4 10
MOCTPOEHMsSI TOKOBBIX 3alMT. CriocoOsbl
o0ecriedeHnsl CeNEKTUBHONW PabOTHI TO-
KOBBIX 3allUT. TokoBas oTceuka. Mak-
CUMajbHas TOKOBas 3amura. ToKoBas
TpPEeXCTyINeHYaTas 3almTa
2 |3 | IuddepeHnmambHbIC 3aMUTHI. 14/2 2 2/2 2 8 T2 25
4 | lucraHiuoHHas 3alluTa 14 2 2 2 8
5 | 3amuTel, ycTaHaBIMBaeMbIe Ha OTHEHb- | 36 10 8 6 12
HBIX 3JIEMEHTax 3JEKTPOIHEepreTuye-
CKMX CHUCTeM. ABTOMaTHKa DJIEKTPO-
HSHEPreTUYECKUX CUCTEM.
Buj npoMeKyTOYHOIi aTTecTallMN 108/6 | 32 | 16/6 | 16 | 44 3 50
* - COKpallleHHOe HauMEeHOBaHHe (POPMbI KOHTPOJIS
** - cyMMa MakCHMaJIbHbIX 0aJUI0B J10JKHA ObITH paBHa 100 3a cemecTp, BKIIIOYas 3a4eT
CoxpalieHHOe HauMEHOBaHKE (OPM TEKYILEro KOHTPOJIS U aTTEeCTalluH pa3fesioB:
O0o3Hauenune ITosiHOe HaMMEeHOBaHUE
T TectupoBanue
3 3ager
CopepxaHue JeKIUOHHOI0 Kypca
YueoHo-
Tema nexkuun. Bcero
MeTOHYEeCKOoe
Bonpocel, oTpadaTpiBaeMble HA JICKIHA 4acoB
olecrieyeHue
1 2 3
Jlexuus 1. OcHoBHBIE OHATHSA U onpenesneHus. [IpuHIMIBI TOCTPOEHUS CUCTEM 2 OU [1-3]
pEeNeHON 3alIUThl 1 AaBTOMATUKH. I [4-7]
UYro Takoe npoTUBOaBapHiiHas aBTOMaTHKa U peneiHas 3amura? OCHOBHBIE ITO- I [8,9]
HATHSI, TEPMUHBI U ONPEIECICHUS, XapaKTepU3YIOIHE CBOMCTBA CUCTEM pENEH- WP [10-13]
HOW 3amuThl. OOIIKEe TPUHIUIBI TOCTPOCHUSI CUCTEM PEJICHHOM 3aIluThl U aB-
toMaTHKu. OCHOBHBIE BH/IbI TOBPEKICHHUI B 3JIEKTPOIHEPTreTHUECKUX CUCTEMAX.
Jlexuus 2. PacyeT TOKOB KOPOTKUX 3aMbIKaHUH. 2 OU [1-3]
BekropHple muarpaMmbl M pacdeT TOKOB KOPOTKOTO 3aMbIKaHus. OcoOEHHOCTH I [4-7]
pacuyeTa TOKOB KOPOTKOT'O 3aMBIKaHHUs s peneiiHoi 3anmtel. OnHodasHble 3a- 111 [8,9]




MBIKaHUs B CETAX C IIYXO 3a3€MJIEHHOW U M30JIMPOBAHHON HEUTPAIIBIO.

VIP [10-13]

Jlexmus 3. 3meputenbHble MpeoOpa3oBaTeNy B LEMIX peleiHON 3alUThI
TpanchopmaTropsl ToOKa U HANPsDKCHHS 7151 pesieiHo 3amuThl. KoHCTpyKIus u
MapKupoBKa BbIBOAOB. CXEMBbI 3aMEIlIEHUs] U BEKTOpHbIE AuarpaMmsbl. [lorpem-
HOCTH TPaHC(HOPMATOPOB.

OU [1-3]
M [4-7]
TV [8,9]
WP [10-13]

Jlekrust 4. CxeMbl COCUHCHUS BTOPUYHBIX OOMOTOK HM3MEPHUTEIBHBIX TpaHC-
dhopmatopoB

CxeMbl COeMHECHHSI BTOPUYHBIX OOMOTOK TpaHCGOpPMATOPOB U OOMOTOK peie.
KoaddurmeHnt cxemsl.

OU [1-3]
M [4-7]
TIH [8,9]
P [10-13]

Jlexuwmst 5. TokoBele 3amuThl. O0IIME cBeneHus. TokoBas oTcedyka

ToxoBeie 3ammThl. OOIIME MPUHIUIBI TTOCTPOSHUS TOKOBBIX 3amuT. CriocoObl
o0ecrieueHus CEIeKTUBHOM PabOThl TOKOBBIX 3aIIUT.

TokoBasg orceuka. 3oHa aeWcTBHSA. CXeMBI TOKOBBIX OTCEUEK HA ITOCTOSHHOM
orepaTHBHOM TOKe. Tok cpabaTbiBaHUsI OTCeuku. HeceleKTHBHBIE TOKOBBIE OT-
ceuku. CriocoObl 0OecreyeHHsT CEJIEKTUBHOIO JEMCTBHUSA HECEIECKTUBHBIX TOKO-
BBIX OTCCUCK.

OMU [1-3]
M [4-7]
TIH [8,9]
P [10-13]

Jlekuust 6. MakcumaiibHasi TOKOBas 3allllMTa CO CTYNEHYATOM XapaKTepUCTUKOU
BpeMEHHU cpabaThIBaHMUS.

MaxkcuManbHasi TOKOBas 3allliTa CO CTYNEHYaTON XapakTepucTHUKoi. CrocoOsl
obecrniedeHust CeNeKTUBHOU paboThl. CXeMbl MAaKCHUMAaIbHOW TOKOBOW 3aITUTHI C
HE3aBHCHMOH BBIJIEPKKONH BpeMeHH cpabaThIBaHUSI Ha MOCTOSHHOM OIEepaTHB-
HOM TOKe. UyBCTBUTEIBHOCTh MAaKCUMaJIbHOM TOKOBOW 3amuThl. BeiOop TOKa
cpabaTblBaHUSA U BBIACPKEK BPEMEHH CpadaThlBaHWS MaKCHUMAaJbHBIX TOKOBBIX
3aIIUT.

OU [1-3]
T [4-7]
T [8,9]
WP [10-13]

Jlekuust 7. MakcuMalibHasi TOKOBasi 3allUTa C 3aBHCHMOW OT TOKAa XapaKTepH-
CTHKOM BpeMeHU cpabaTbIBaHUsI.

MakcumanbHas TOKOBas 3allluTa ¢ 3aBHCUMOM OT TOKa Xapakrepuctukoi. Crmo-
coOBI 0OecrieueHus CEeNeKTUBHOM PadOTHI 3aIIUT C 3aBUCHUMOM OT TOKa XapaKTe-
pucTHKO# cpabaTbiBaHus. CXeMbl MAaKCHMAJIEHOW TOKOBOH 3alUTHI C 3aBUCUMOMN
OT TOKA BBIJIEP’KKON BpEMEHU CpaOaThIBaHMUSL.

OU [1-3]
I [4-7]
I1H [8,9]
WP [10-13]

Jlexuus 8. TokoBast TpexcTyneHyaTast 3alluTa.

Brei6op mapameTpoB cpabaTbiBaHUS TpEXCTymeH4YaTod 3amuThl. OlleHKa 4yB-
CTBUTEJIBHOCTU TPEXCTYNEHYaTON TOKOBOM 3aliMThl. [[narpamMmma BbIIEpKEK
BPEMEHHU TPEXCTYIEHYAThIX TOKOBBIX 3aILIMT.

OU [1-3]
IV [4-7]
ITH [8,9]
VP [10-13]

Jlexus 9. ToxoBas HarpaBJIeHHAs 3aIUTA.

Haznauenue. Pene HanpasneHus momHocTd. Cxema M BBIOOP MapaMeTpoB Cpa-
0aTbIBaHUS MaKCUMaJbHOM TOKOBOH HaNpaBlIEHHOW 3amuThl. MakcumalibHas
TOKOBAsl HAIPaBJICHHAs 3a1iTa. TOKOBasi HAIPABJICHHAs OTCEYKA.

OMU [1-3]
IV [4-7]
ITH [8,9]
VP [10-13]

Jlexuus 10. IuddepennmanbHble 3aIUTHI.

Haznauenue. [lpuHuun aedcTBus mpojoibHON AudQepeHnnanbHOl 3auThl.
Tox HeOananca. Beibop mapameTpoB cpabaTbiBaHUs MPOJI0JIbHON nuddepeHiu-
aJIbHOM 3aIlUTHI.

OMU [1-3]
IV [4-7]
ITH [8,9]
VP [10-13]

Jlexnusa 11. JlucTaHumoHHas 3amiuTa.

[Ipumenenue. 30Hb1 AeiicTBUA. CxeMa TPEXCTYNEHYaTON TUCTaHIMOHHOM 3alIu-
THI Ha TTOCTOSTHHOM OII€paTUBHOM TOKe. Br1OOp compoTuBiieHns cpabaThIBaHUS U
OIIEHKA YYBCTBUTEJIIbHOCTH JUCTAHIIMOHHOM 3aILUTBHI.

OMU [1-3]
IV [4-7]
TTH [8,9]
VP [10-13]

Jlexuusa 12.3amuThl, ycTaHaBIMBaeMble Ha TpaHCchopMaTopax

3alMThl, yCTaHABIMBaeMble Ha TpaHC(hOpMATOpax Ui BBIABICHUS BHYTPEHHHUX
noBpexxaeHnit (TpedoBanus [1YD). 'azoBas 3amura. TokoBas oTceuka, MaKCH-
MaJsibHasi TOKOBas 3amuTa. Juddepennumansuas 3ammra Tpanchopmaropa. Toku
HebanaHca B tuddepeHnnanbHo 3anmTe Tpaicgopmaropa. Beidop napamerpos
cpabareiBaHus. 3amura TpaHchopmaTopoB oT BHemHuX K3 u neperpysok. Bbi-

OMU [1-3]
IV [4-7]
ITH [8,9]
P [10-13]




60p mapameTpoB cpabaThIBAaHUS 3aILUT.

Jlexnust 13. 3amutel auHUH 31ekTponepenaun (tpedoBanus [1YD). 2 OU [1-3]
Bupl 3amur, ycTraHaBIMBAEMbIX Ha JIMHUSX DJIEKTPONEPEAAUH C HANPSKEHUEM U [4-7]
35 kB u 110-220 B. 11 [8,9]
1P [10-13]
Jlexuust 14. 3amutel snektpoasurarenei (tpedosanus [1Y D). 2 OU [1-3]
Buaesl 3amuT, ycraHaBIMBaeMbIX Ha JJICKTPOJABUTATEISAX C HOMHUHAJIbHBIM U [4-7]
HarpsbkeHueM Boiie 1 kB. CxeMbl 3amuT, BIOOp MapaMeTpoB cpadaThIBaHUS U 11U [8,9]
MIPOBEPKa YYBCTBUTEIHHOCTH 3AIIHT. 1P [10-13]
Jlexnus 15. 3amuTel TeHEPATOPOB. 2 OU [1-3]
OC0OEHHOCTH 3alllUT TeHEPATOPOB, paboTarONIMX B OJ0KE ¢ TpaHCHOPMATOPOM, I [4-7]
Y TeHEepaToOpOB, paboTAIOIMX HA COOPHBIE ITUHBI. 11 [8,9]
1P [10-13]
Jlexuus 16. ABToMaTu3anus 31€KTPOIHEPIETUUECKUX CUCTEM. 2 OU [1-3]
ABTOMaTHYECKOE MOBTOPHOE BKJIIOUEHUE HA JIMHUSX 3JeKkTporepenayn. Hasna- U [4-7]
yeHue. Boi0op napameTpoB cpabaTbIBaHUs. I [8,9]
ABTOMAaTHYECKOE BKJIIOYEHUE PE3epPBHOTO NMUTaHUsA. BriOOp mapamerpoB cpaba- WP [10-13]
THIBaHUS.
ABTOMaTHUYECKas YaCTOTHAs pa3rpy3Ka
IlepeyeHb NPaKTHYECKUX 3aHATHH
Y4eOHo-
Tema npakTn4yeckoro 3ausitusi. Bonpocsl, orpadaTbiBaemble Ha mpakTH4ie- | Bceero
CKOM 3aHATHH yacop | o) OMIHECIOC
ol0ecrieyeHune
1 2 3
Temal,2. Pacuer TOKOB KOpOTKUX 3amblkaHud. V3MepuTenbHble npeoOpa3zoBaTe- 2 OU [1-3]
JIA B LENSAX PEICHHOM 3allUTHI. T [4-7]
CoOTHOIIEHUSI TOKOB M HANPSHKCHUH MPHU KOPOTKUX 3aMBIKAHUSIX B JIMHUU U 32
o I [8,9]
TpancopmaTopamu co cxemaMu coequHeHuil Y/A-11 u A/Y-11. Cxemsbl coenu-
P [10-13]
HEHMsI M3MEPHUTENBHBIX TpanchopmaTopoB. Kosdduiment cxemsi.
Tema 3. TokoBas TpexcTyneH4aras 3aluura 2 Oun [1-3]
Pacuer TpexcTyneHuaToi TOKOBOM 3alTUTHl OT MHOTO(])Aa3HBIX KOPOTKUX 3aMbIKa- I [4-7]
nuit (K3) B ceTt ¢ 0IHOCTOPOHHUM MTUTAHUEM. I [8,9]
Pa3paboTka pa3HECEHHBIX CXEM 3alllHT. NP [10-13]
Tema 4. HanpaBneHnHas TOKOBast 3a1UTa. 2 OU [1-3]
Pacyer TOKOBBIX HampaBiIeHHBIX 3alIUT OT MHOTro¢a3HbIX K3 B panuanbHOl cetn JU [4-7]
C IByXCTOPOHHUM MMUTAHUEM 1M [8,9]
WP [10-13]
Tema 5. luddepennmanpHas 3amuTa COOPHBIX IIKH. 2 Oun [1-3]
Pacuer nuddepeHumranbHOM 3aUThI IINH. I [4-7]
11 [8,9]
WP [10-13]
Tema 6. /lucTaHIMOHHAS 3alUTA JUHUH IEKTPONEPEIaUH. 2 Oun [1-3]
Onpenenenne napameTpoB JUCTAHIITMOHHOMN 3aIlHTHI. I [4-7]
11U [8,9]
WP [10-13]
Tewma 7. Auddepennnanbuas 3ammra TpanchopMaTopoB. 2 On [1-3]
Pacuer muddepenumanbHoM 3aUTH TpaHCHOPMATOPOB. U [4-7]
11U [8,9]
WP [10-13]
Tema 8. 3amuTa >7I€KTPOBUTATEICH. 2 On [1-3]
Pacuer napamMeTpoB 3aIlUThI YIEKTPOIBUraTEICH. JN [4-7]




11 [8,9]
1P [10-13]
Tema 9,10. 3amuTa reHepaTopoB. 2 On [1-3]
Pacuer mapameTpoB 3alIUThI TEHEPATOPOB. I [4-7]
11 [8,9]
WP [10-13]
IlepeyeHb 1a00paTOPHBIX padoT
YueOHo-
Tembl 1a00opaTopHbIX padoT. Bonpocskl, oTpadaTbiBaemble Ha jlaGopaTop- | Bcero
HOM 3aHATHH qacop | o oAHHeCKOE
olecrieyenune
1 2 3
MaxkcuManbHasi TOKOBasi 3alIMTa/0OTCeUKa ABYX JIMHUHN 3JIEKTPOIEpelauu ¢ OJI- 2
HOCTOPOHHUM NHUTaHHEM
ToxoBas HalrpaBIEHHAs 3aINATA JMHUHI IEKTPOIIEPENAYU B KOJIBLIEBOU CETU 2
[TpononpHas auddepeHnunanbHas 3alUTa JIMHAN JIEKTPONepeiadu 2 OII:II [411-:;]
JIMCTaHIIMOHHAS 3aIUTa JTMHUN JIEKTPOIepeadd B CETH C TBYCTOPOHHUM TH- 2 II'[H/I %8-9}
TaHUEM VP [10-13]
Juddepennmanbhas 3ammra Tpanchopmaropa 4
TokoBas 3amuTa 00paTHOM MOCIIEIOBATEIBHOCTH TpaHChOpMaTopa 2
TokoBas 3amuTa HyJlIeBOW MOCIEA0BATEIHLHOCTH TpaHchopMaTopa 2
3amaHus I CAaMOCTOSATEIbHON PadoThI CTYICHTOB
Bomnpocsl 111 caMOCTOATEIbHOTO U3yYeHHs (3a1aHus) Bcero YuebHo-
YacoB | MeTOAHYecKoe
olecneyeHue
1 2 3
Hcrounuku onepatuBHOro toka. Kiaccuduxauus u mapkupoBka pene. Oco- 5
OEHHOCTH coeTMHEHHsI 0OOMOTOK TPaHC(OPMATOPOB TOKA, HAPSHKECHHUS U pelie
TpancdopmaTopsl Toka M HaNpsDKEHUS A perneiiHoil 3amuThl. TokoBble 3a-
sl JIDII, cOopHbix mmH. Metoauka pacuera u 00gacTh npuMeHeHus. Me- 10
TOJIMKA IOCTPOEHUSI IPUHIMITHUATIBHBIX CXEM 3allUT.
Juddepenunanbable MPpoaoIbHAS U MTONIepeyHast 3aimra. MeToiuka pacyera
u obsiacTh npuMeHeHus. MeToauka MoCTpOeHUs! MPUHIUIHAIBHBIX CXeM 3a- 8 OU [1-3]
TIIUT. I [4-7]
JuctanumonHas 3ammura. MeTtoanka pacdeta U 00JacTh NMpuMeHeHus. Meto- 8 11U [8,9]
JIMKa IOCTPOEHUSI NPUHLUIINAIBHBIX CXEM 3aILHNT. WP [10-13]
3amTEl TeHEPaToOpOB, TPAHCPOPMATOPOB, DIEKTPOABUTATEIICH, IIUH CTAHIIHN
U noJicTaHuuil. MeTtoauka pacyera. MeToMKa MOCTpOeHHs MPUHIMITHATBHBIX
CXEM 3alluT. 12

ABTOMAaTHKa MNPEKpPAIIEHUs] aCHHXPOHHOIO peXuma. ABTOMaTHKAa HOpMallb-
HBIX PEKHUMOB JJIEKTPOIHEPTETUUECKUX CHUCTEM. Pe3epBUpOBAHME IECHCTBUS
pENEHHON 3alMThI U BBIKJIIFOYATENEN.

PacueTrHo-rpaduueckasi padora He MpeIyCMOTPeHA YUeOHBIM IIAHOM

KypcoBasi padora He npexycMoTpeHa y4eOHbIM IIJIAHOM

Oobpa3oBare/ibHbIE TEXHOJIOTHH

B cootBercTBUM ¢ TpeboBaHUsAMEU 0Opa3oBarenbHoro crangapra HUAY MUOU no nampaBieHuio




noaroroBku 27.03.04 YmpapiieHHE B TEXHUUYECKUX CHUCTEMAax peain3alisi KOMIIETEHTHOCTHOIO MOJXoAa
IpeJycCMaTpUBaeT MIUPOKOE UCIOIb30BaHUE B YUEOHOM MPOLECCEe aKTUBHBIX M MHTEPAKTUBHBIX (OPM IPO-
BEICHUS 3aHITUH:

1) pa30op KOHKPETHBIX CUTYyallMil MpHU PEHICHUH 3aJad 1O KOHTPOJBHBIM 33/1aHUSM;

2) pa300p KOHKPETHBIX CUTYallMii MPU TMPOBEIACHUU JIEKIIMOHHBIX 3aHATHH;

3) BHeayIUTOpPHYIO pabOTy B paMKax TEKYIIMX BHEAYIUTOPHBIX KOHCYJIbTAIMHA C LENbio (op-
MHUPOBaHMS U Pa3BUTHS NPO(YECCHOHAIBHBIX HABBIKOB O0YYarOIIUXCSL.

B pamkax y4yeOHBIX KypcOB MOIYT OBITh INpPEIyCMOTPEHbI BCTPEYM C IPEACTABUTEIIAIMU KOMIla-
HUI, YHUBEPCUTETOB, TOCYJapCTBEHHbIX M OOIIECTBEHHBIX OpraHU3allUil, MacTep-KJIacChl 3KCIEPTOB U
CIELIUAJINCTOB.

WNupopMalnOHHbIE TEXHOJOTHUH, HCIIOJIb3YeMblEe IPU OCYIIECTBICHUH 00pa30BaTEIbLHOTO MPOIeC-
ca o aucuumumHe b1.B.JIB.12.1 «Penelinas 3ammTa 1 aBTOMaTHKA.

1) camocrosiTenbHast paboTa CTYACHTOB C UCIOJIb30BAHUEM HMH(DOPMAITMOHHOW CIPAaBOYHON CHUCTe-
mel MOC;

2) akTHBHas paboTa ¢ COBPEMEHHBIMH IaK€TaMU IPUKJIAJHBIX IIPOrpamMMm i 00pabOTKU pe3ysbTa-
TOB 3KCIIEPUMEHTAJbHBIX JAAHHBIX U B CHUCTEME aBTOMAaTH3UPOBAHHOI'O MPOEKTUPOBAHMS I pa3pabOTKH
CXEM ILIeTIeH pesIeHOM 3aIUThI.

[TpakTHyeckas MOArOTOBKA MPH peanu3aliy yueOHON AUCHUIUIMHBI OPraHU3yeTCs IyTeM IpOoBee-
HUS NPAaKTUYECKUX 3aHATUH, IPEAyCMAaTPUBAIOIIMX YYaCTHE 00Y4atOLMXCsl B BBIIOJIHEHUH OTACIbHBIX 3Je-
MEHTOB paboT, CBA3aHHBIX C Oyaymield NpoecCHOHATBHON NeSTETbHOCTHIO.

[TpakTHyeckasi IOArOTOBKA TAK)KE BKJIIOYAET B c€Os 3aHATHUSA JIEKLIMOHHOTO THIA, KOTOPbIE Mpeny-
CMaTpHBAIOT Iepenady yueOHoi mHpopManuyu 0OydaronMMces, HEOOXO0AUMON IS MOCIEAYIOIIErO BHIMOJI-
HeHust padoT, CBSA3aHHBIX ¢ Oymymieil mpodecCHoHAIBHON AesITeTbHOCTBIO.

DoH/ OLICHOYHBIX CPEICTB
@DOHJ OLIEHOUYHBIX CPEACTB MO AUCLUIUIMHE OOECHEYMBAET NPOBEPKY OCBOCHMS IUIAHUPYEMBIX pe-
3ynbTaToOB 00y4eHUs (KOMIIETEHIIMM 1 UX UHIUKATOPOB) MIOCPEICTBOM MEPOIPUATUN TEKYILEr0, pyOeKHOIro
U IIPOMEXYTOYHOI'O KOHTPOJIS IO JUCLUIUIAHE.
CBs13b MexXay GOPMHUPYEMBIMU KOMIETEHIUSAMH U (hopMaMH KOHTPOJISI UX OCBOEHUS NPEJCTaBICHA B

creayromien Tadnuue:
Ne Koa u HanMeHOBaHMe HHIH- HaunmeHoBanue
HanmeHOBaHMe KOHTPOJIMPYEMBIX pa3-
n/n KaTOpa I0CTHKEHUS KOMIIe- | OIEHOYHOTIO Cpe/i-
1eJIOB (TeMbl) "
TEeHIHI cTBa

BX0/1HOM KOHTPOJIb

KpaTKHUC OTBCTHI HA

1 BxoHO# KOHTPOITH
BOIIPOCHI, TUCEMEHHO

ATTeCTaI_[I/IH pa3aciios, TeKyu_IHﬁ KOHTPOJIb YCIICBACMOCTH

2 | OOumme cBeneHHUs O peJeiHOW 3aluTe. YCTHBIHN OIpPOC B
Tepmunsl u onpenenenusi. OCHOBHbIE BH- dbopme cobecenoBa-
Il TIOBPEXKJICHUN B 3JIEKTPOIHEpreTHYe- HUS;
ckux cuctemax. OcCOOEHHOCTH pacuera To- 3-T11K-3, V-IIK-3, Tect — 1, nUCBMEHHO
KOB KOPOTKOTO 3aMbIKaHUA IS LEJen pe- B-TIK-3;
JIefiHON 3amuThl. TokoBbIE 3amuThl. OO0- 3-I1K-2.1, Y-IIK-2.1,
1€ NPUHIUIBI [IOCTPOCHUS TOKOBBIX 3a- B-TIK-2.1

muT. CrocoObl obecneyeHnst CeIeKTUBHOM
pabOTHI TOKOBBIX 3alUT. TOKOBAst OTCEYKA.
MakcumanbHasg TOKOBas 3alura. ToKoBas
TPEXCTyIeHYATAas 3alHUTa.




3 | duddepenunanpapie 3ammTel. JlucTaHIn- YCTHBIH OIpoC B

AJIEKTPOIHEPTETUYECKUX CUCTEM.

OHHAs 3aluTa. 3allUThl, YCTaHABIIWBaE- 3-I1K-3, V-IIK-3, B-IIK-3; dbopme cobecenona-
MbI€ Ha OTAENBHBIX AyeMeHTax sinekrpo- | 3-11K-2.1, V-IIK-2.1, B-TIK-2.1 | aus;
SHEPTeTUYECKUX CHCTeM. ABTOMaTHKa Tect — 2, TUCEMEHHO

[IpomexxyTouHas arrecrauus

4 | 3auer Bomnpocsl k 3auety

3-I1K-3, Y-IIK-3, B-TIK-3;

3-IK-2.1, V-TIK-2.1, B-TIK-2.1 | (YTHO)

B kadgecTBe 01I€EHOYHOTO Cpe€acTBa TEKYIIECTO KOHTPOJISA UCIIOJIB3YHOTCA yCI’I’lelZZ onpoc.

B kadgecTBe 01I€EHOYHOTO CpE€ACTBa aTTCCTAllMU pa3aciia UCIIOJIb3YKOTCA mecmbi.

Jl1s mpOMEeXyTOUHOM aTTecTalluu NPeayCMOTPEHBI 8ONPOCHL 015 3auema.

ITo ntoram 06y‘leHHH BBICTABJIACTCA 3auem.

~N o OB WD

HUKU?

8.
9.

BOHpOCBI BXOJHOT'O KOHTPOJIA

. Kakue cymiecTByroT BUbl TOBPEKACHUM B 3JIEKTPOIHEPIETUUECKUX CUCTEMAX?

. Kakue cymiecTByroT peskuMbl pabOThI 371EKTPOIHEPTETUUECKUX CUCTEM?

. Uto Takoe KOpOTKOe 3aMblKaHHe?

. Kakue Buibl KOpOTKUX 3aMbIKaHUI CYLIECTBYIOT?

. UeM oTiIMYarOTCsI HECUMMETPUYHBIE KOPOTKHUE 3aMBIKAHUS OT CHMMETPUYHOTO?

. UeM oTimyaercs nonepevyHasi He CAMMETPHS OT POJIOJIBHOM?

. Kakoe Bo3zelicTBHE 0Ka3bIBa€T TOK KOPOTKOI'O 3aMbIKAHUS HA TOKOBEIYILHUE 3JIEMEHTHI U IIPOBO -

Yto Takoe y,[[aprIﬁ TOK M OT Yero 3aBHCHUT €r0 BeJIUUrHa?
Kakmne CYIICCTBYIOT NPAKTUYCCKHUEC MCTO/AbI paCd€Ta TOKOB KOPOTKOI'O 3aMBIKAHUA?

10. Ot xakux mapamMeTpoB U KaKUM 00pa3oM B cIydae KOPOTKOTO 3aMBIKaHUS B AJIEKTPOIHEPTeTHYE-

CKOM CHCTEME 3aBUCHUT BEJIMYMHA TOKA KOPOTKOTO 3aMbIKaHUs?

O© 00 N O Ol WDN P

Bormpocs! Tekymero KOHTpoJIs

. O611Me NPUHLIKIBI HOCTPOSHUS CUCTEM PeIeHHON 3alUThl U aBTOMATHKH.

. OCHOBHBIE BU/IbI TOBPEKICHUN B 2JIEKTPOIHEPIETUUECKUX CUCTEMAX.

. BexkTopHBIE AMarpaMMbl ¥ pacdeT TOKOB KOPOTKOT'O 3aMbIKAHHS.

. OcoOGeHHOCTH pacyeTa TOKOB KOPOTKOT'O 3aMbIKAHUs JUIs LeJiel pesieifHON 3aIlUThI.

. OnHOda3HbIe 3aMbIKaHUS B CETSIX C TIIYyXO 3a3€MJIEHHON U U30JIMPOBAHHOW HENUTPAIbIO.
. BexTopHbIE AHarpaMMbl U pacyeT TOKOB.

. Tpancdopmatopsl TOKa ¥ HAIPSKEHUS AJIs peNeHON 3aIMThI.

. KoHcTpyk1ins n MapKHUpoBKa BBIBOJIOB TPaHC(HOPMATOPOB TOKA.

. CxeMmpbl 3aMelleHHs] U BEKTOPHBIE TUarpaMMbl TpaHc(OpMaTopoB TOKA.

10. [orpemHocTH TpaHchOPMATOPOB TOKA.

11. Cxembl coeiMHEHUS] BTOPUYHBIX 0OMOTOK TpaHC(HOpMaTOPOB TOKA U OOMOTOK pelie.
12. KoaddunueHt cxemsl Kak (GakTop, BIUSIOMINN Ha YyBCTBUTEIbHOCTD 3aI[UTHI.
13. ToxoBble 3amuTel. O0IIME MPUHIUIIBI TOCTPOSHHUS TOKOBBIX 3aIIUT.

14. Crioco06n1 oOecTieueHns CEIEKTUBHON PaOOThI TOKOBBIX 3aIIUT.

15. TokoBas oTceuka. 30Ha IEHCTBHUS.

16. CxeMBI TOKOBBIX OTCEYEK HA MOCTOSIHHOM OIICpaTUBHOM TOKE.

17. Tok cpabatbiBanus orceuku. HecenekTuBHble TOKOBbIE oTcedku. CriocoObl oOecreyeHus celek-

THUBHOTIO JIEHCTBHS HECEIIEKTUBHBIX TOKOBBIX OTCEUEK.

18. MakcumanbpHasi TOKOBas 3alllUTa CO CTYNEHYaTol XapakTepucTukoil. CrocoObl obecnieueHus ce-
JIEKTUBHOM paboTBHI.




19. Cxembl MaKCUMaJIbHOM TOKOBOW 3aIlIUTHI C HE3aBUCHMOM BBIICPKKOW BPEMEHU CpaldaThIBaHUS Ha
IIOCTOSIHHOM ONEPaTHUBHOM TOKE.
20. UyBCTBUTENHHOCTh MAKCUMAIBHOM TOKOBOH 3allIUTHI.
21. Br16op Toka cpabaThIBaHUS U BBIIEPKEK BpeMEHH cpadaThIBaHUSI MAKCUMAIbHBIX TOKOBBIX 3aIIHT.
22. MakcuMalibHasi TOKOBas 3alIUTa C 3aBUCHUMOM OT TOKa XapaKTEPUCTHKOM.
23. CriocoOsI 00ecTieueHust CeJICKTUBHOM padOTHI 3alIUT C 3aBUCHMON OT TOKAa XapaKTEPUCTHKOM cpa-
OaTbIBaHUS.
24. CxeMbl MaKCUMaJIbHOW TOKOBOM 3allIUTHI C 3aBUCHMOM OT TOKa BBIIEPXKKOW BpEeMEHHU CpabaThl-
BaHUSL.
25. TokoBas TpexcryneH4yaTas 3aIuTa.
26. Br1i6op mapameTpoB cpabaThIBaHUS TPEXCTYIICHYATOMN 3aIUTHI.
27. OueHKa 9yBCTBUTEIBHOCTH TPEXCTYIEHYATOW TOKOBOM 3aIUTHI.
28. JlnarpaMma BBIZICP)KEK BPEMEHHU TPEXCTYIEHYATHIX TOKOBBIX 3aIIHT.
29. ToxoBas HampaBieHHas 3amuTa. Haznauenue.
30. Perne HanpaBieHUss MOIITHOCTH.
31. Cxema u BbIOOp apaMeTpOB cpadaThIBaHUs MAaKCUMAJIbHONW TOKOBOW HalpaBJIeHHON 3aIlUTHI.
32. TokoBasi HampaBJICHHAsI OTCEYKA.
33. JlucTaHumoHHas 3aIuTa. 30HbI AEHCTBUSL.
34. CxemMa TpexcTyleH4aTo! AUCTAaHIIMOHHOM 3alUThl Ha IOCTOSSHHOM OINIEPaTHUBHOM TOKE.
35. Br16op conpoTuBiIeHHs CpadaThIBAHUS U OIIEHKA YyBCTBUTEILHOCTH TMCTAHIIMOHHON 3aIUTHI.
36. Iuddepennmansasie 3amuTtel. Haznauenwue.
37. IlpuHnumn AeWcTBUS MPOJOIbHON TuddepeHINaTbHON 3aIIUTHI.
38. Bri6op mapameTpoB cpabaTeiBaHuUs POIOIBHON AU dHepeHITnaTbHON 3alUTHI.
39. 3amuTel, ycTaHaBIMBaeMble Ha TpaHc(opMaTopax AJs BBISBICHUS BHYTPEHHUX HOBPEXKICHUN
(TpeboBanus [1YD).
40. I"'a3oBas 3amura.
41. TokoBast OTceuKa, MaKCUMaJIbHAs! TOKOBAsI 3alUTA.
42. lnddepennmanpHas 3ammra Tpancpopmaropa. Toku Hebananca B nudhepeHInanIbHON 3aimTe
TpanchopmaTopa.
43. 3ammra TpancpopmaropoB ot BHemHHX K3 u meperpy3ok. Beibop mapamerpoB cpabaThiBaHUS
3aIIHT.
44, 3amuTel TMHUH 37eKTponepenaun (Tpedosanus I1Y D).
45. Busipl 3a1UT, YCTaHABIMBAEMbIX Ha JIMHUAX 3JEKTporepeaayu ¢ HanpsbkeHuem 35 kB u 110-220
kB.
46. 3amuTsl n1eKTpoaBHUraTeneit (tpedosanus [1Y D).
47. Bujipl 3aIIUT, YCTAaHABIMBAEMBIX Ha 3JIEKTPOJBHUTATEISIX ¢ HOMUHAIBHBIM HANPSHKEHUEM BhIe |
kB.
48. CxeMbl 3alIdT, BHIOOP TapaMeTPOB CpadaThIBAHUS U MPOBEPKA YYBCTBUTEIHHOCTH 3alIHT, YCTa-
HaBJIMBAEMBIX Ha DJIEKTPOJIBUTATENSIX C HOMHUHAIHHBIM HaIpsbkeHHeM Boime 1 kB.
49. 3amuTel reHepaTopoB. OCOOCHHOCTH 3alIUT TeHEPATOPOB, paboTaroImMX B OJ0Ke ¢ TpaHchopma-
TOpPOM, ¥ TEHEPATOPOB, pabOTAIONINX Ha COOPHBIE ITHHBI.
50. ABTOoMaTH4ecKoe MOBTOPHOE BKIIIOUEHUE Ha TMHUAX JeKkTponepenaun. Haznauenue. Boibop ma-
paMeTpoB cpabaThIBaHUS.
51. ABTOMaTHYECKOE BKIIIOUEHHE PE3epBHOrO MUTaHUs. BeIOOp mapameTpoB cpabaThiBaHUS.
52. ABTomMaTn4eckas 4aCTOTHAs pasrpysKa.



TecToBbIE 3aMaHNS

Tect - 1 O6mme cBeaeHus o peneiHou 3ammre. OCHOBHBIC BUABI MIOBPEXKIACHUHN B 3JIEKTPOIHEPTETH-
geckux cucremax. OcCoOEHHOCTH pacdyeTra TOKOB KOPOTKOTO 3aMBIKaHUS I PElICHHON 3amuThl. TOKOBBIC
3alIUThI

1. KakoBo ocHOBHOE Ha3Ha4YeHHE PEICHHOM 3aIUThI?

a) BBIABJICHUC ITOBPCIKACHUSA U I[CﬁCTBPIC Ha OTKJIIOYCHHE BBIKIIOUaTeIeH IJI OTACIICHUS IMOBPCIKICH-
HOTO AJIEKTPOIHEPIeTUYECKOT0 OOBEKTA.

0) BBISIBJICHHE YTSXKEICHHOTO pexuma paboThl U Bbljaua HHPOPMALIMK O HEM — JeWCTBUE HA CUTHAJ.

B) BBISBJICHUE MOBPEXK/ICHUS U BblJ1aua MHGOpMAIIMK O HEM — IeWCTBHUE HA CUTHAI.

T') BBISIBIIGHUE YTSDKEICHHOTO peXUMa paboThl U ACMCTBHE HAa OTKIIIOYEHHE BBIKIIIOYATENCH AJIs OT/e-
JICHUS TTOBPEXXICHHOTO AIEKTPOIHEPreTHIECKOTO O0BEKTA.

2. BeiOepure  MyHKT, COOTBETCTBYIOIIMH  ONUCAHHUIO  TpPeOOBAHUSA  CelEKMUBHOCTIU,
IIPEBABISIEMOrO K pesIeiHON 3amuTe?

a) peyieiiHas 3allMUTa JO0JKHA ONPENENSITh NOBPEXACHHBIN IEMEHT U N10JaBaTh KOMaHAY Ha JIOKaJIu-
3a1uio (OTKJIFOYEHHE) ATOTO 3JIEMEHTA BBIKITIOUATENIAMH, OMMKANIIIMMU K UCTOYHUKY TTUTAHHUSL.

0) peneiiHas 3amuTa JOJKHA OMPEAETSATH MOBPEKICHHBINA 3JIEMEHT U M0/IaBaTh KOMaHAY Ha JIOKAIU-
3a1ui0 (OTKJIFOYEHHE) UCTOUHUKA MTUTAHUSI.

B) pelieliHas 3aluTa JOJDKHA ONPeesiTh MOBPEKACHHBIN JIEMEHT U MoJaBaTh KOMaHAy Ha JIOKaIu-
3a1uio (OTKJIFOYEHHE) ATOTO SJIEMEHTA BBIKITIOUATEISIMH, ONMKANIIINMU K MECTY OBPEKACHHUS.

I) penieiiHas 3allyTa J0JKHA ONPENENsITh TOBPEKACHHBIN 2JIEMEHT M [10J1aBaTh KOMaH/y Ha JIOKaJIH-
3a1UI0 (OTKJIFOYEHHE) ATOTO 3JIEMEHTA BBIKIIIOUATENIIMU, OMMDKAUIINMU K 3JI€KTPO-IIPUEMHUKAM.

3. Kakwue 3amuThl Ha3bIBalOTCS OTHOCUTENIBHO CEJIEKTUBHBIMU?

a) 3TO 3alMThI, KOTOPbIE IO MPUHLUIY JEHCTBUS pearupyroT Ha MOBPEXIEHUS TOJIbKO Ha 3alluIlae-
MOM 3JIEMEHTE, T.€. UMEIOT OTPAHUYECHHYIO 3alUIIAEMYIO 30HY, U IIPH 3TOM MMEIOT HAauOOJIBIIYIO U3 BCEX
3aIUT BBIIEP/KKY BPEMEHHU.

0) 9TO 3aIIUTHI, KOTOPBIE [0 MPUHIMITY ACHCTBUS pearupyroT Ha MOBPEXKACHUS TOJIBKO Ha 3alluIlae-
MOM 3JIEMEHTE, T.€. UMEIOT OIPaHNYEHHYIO 3alllMIIaeMYI0 30HY, U HE TPeOyIOT IIPU 3TOM BBIIEPKKU BpeMe-
HU, Tak Kak npu K3 Ha «uyXux» yyacTkax OHH HE IPUXOAST B JEICTBHE.

B) 3aIIUTHI, CEJIEKTUBHOCTD JIEUCTBUS KOTOPBIX OOECIIEUNBAETCS CTYIIEHYaThIM BEIOOPOM MapaMeTpoB
cpabaTbIBaHUS 3alUT HECKOJbKHUX AJIEMEHTOB MO OTHOUICHHMIO K 3aIUTE CMEXHOTO 3JIeMEHTa (HampHuMep,
BBIJIEPKEK BPEMEHH).

I') 3aIIUTHl, CEJIEKTHUBHOCTh JEHCTBUS KOTOPBHIX OOECIeUYMBACTCS IUIAaBHBIM BBIOOPOM IapaMeTpoB
cpabaThIBaHUS 3aIIUT HECKOJIBKHUX 3JIEMEHTOB IO OTHOLIEHMIO K 3alUTe ONMpKaiiiell K MCTOYHUKY TUTaHUS
(HampuMep, BBIJIEPKEK BPEMEHN ).

4. KakoBa BepHasi CTpyKTYpHYIO cxeMy peseiiHoi 3aumTsl? Ha pucynke 0003HaueHbI:
UIT - u3mepuTenbHbIi mpeoOpa3oBaresb;
NO - u3mepuTenbHbIil Opray;



JIY - morndeckas 4acTh;
CO - curHajbpHbBIN OpraH;
HD - ucnonHUTENbLHBIE JIIEMEHTHI.
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S. Uro Ha3bIBaeTCS HOMHHATBHBIM K03 uImenToM Tpancopmanuu TpaHchopmaropa Toka?

2 Hom

a) OTHOIICHHUEC BTOPUYHOI'O K ICPBUIHOMY HOMHWHAJIBHBIX TOKOB n

mm

Lnom

. U
0) OTHOIIEHHE EPBUYHOTO KO BTOPUYHOMY HOMHHANIBHBIX HAMPSKEHUH n = —

mm

2 Hom

. U
B) OTHOIICHUC BTOPUYIHOIO K IICPBUYHOMY HOMUHAJIIBHBIX HAIIPSDKECHUU n = —ron

Lnom

1nom

F) OTHOMICHUE IICPBUYHOI0O KO BTOPUIHOMY HOMHUHAJIbHBIX TOKOB n =~ =

2 Hom

6. Uto Ha3pBaeTCs HOMUHAIBHBIM KO3 duimeHToM TpaHcopmaiuu TpaHchopmaropa
HanpspKeHUs ?

a) OTHOIIICHUE YUCE]l BUTKOB OOMOTOK n = —- ,

mu
W 2

A€ wj - 4HUCJIO BUTKOB HepBHqHOﬁ 06MOTKI/I; Wy - HYHUCJIO BUTKOB BTOpI/I‘-IHOI\/'I OOMOTKH.

- U
0) OTHOIIIEHHE TIEPBUYHOTO KO BTOPUYHOMY HOMHHAJIBHBIX HANPSHKEHUH n =~ = ——

H

2 nom

- U
B) OTHOIIEHHE BTOPUYHOTO K MIEPBUYHOMY HOMHHAIBHBIX HANPSDKCHUN n =~ = —2%

H

Lnom

Lnom

r ) OTHOIICHUEC ICPBUYHOI'O KO BTOPUYHOMY HOMHUHAJIBHBIX TOKOB n =

mm

2 Hom

7. UYro HazbIBaeTcs KOAPPHUIHEHTOM BO3Bpara pene?



a) OtHomeHue Toka cpabaTbiBanus |, k TOKy Bo3BpaTa pene Iy, k, = ——.
|

op

6) OTHOWEHNE CyMMbl MUHUMAIBHON |cpmin 1 MAKCUManbHOU |pmax YCTABOK TOKa cpabaTbIBaHUS K

cp min + 1 cp max

op

TOKY BO3Bpara pene lg,, k, =

B) OTHoOIIEHNE pa3HUIBI MAKCUMANBHOM |.pmax 1 MUHUMATIBHOM | pmin YCTaBOK TOKA CpabaThIBAHUS K

cp max cp min

TOKY BO3Bpara pene lg,, k, =

p

r) OTHOmIEHNE TOKA BO3Bpara peie lg, kK Toky cpabaTeiBanus lg,, k, = —.

8. BriGepute cxemMy CO€IMHEHHS] BTOPHUYHBIX OOMOTOK TpaHC(HOPMATOpPOB TOKa C OOMOTKaMHU

pelie, MO3BOJISIOILYIO BBIIIOJIHATE TOKOBYIO 3aIUTY OT 3aMBIKAHWK Ha 3€MIII0 B CETAX € MIYXO 3a3€MIIEHHOU
HEUTPAJBIO.

4 M
LJ
M kA2
L
TAa TAc
i 1
A L
a)
A B c 4 B c
L]
‘ kA1 _I
‘ ) E TAc TAa TAb TAc kAo
1 1]
e
B) r)
a) BapUaHT a).
0) BapuaHr 0).
B) BapUaHT B).
') BapHaHT I).
9. Kaxoii dhopmyroit onpeaensercss TOk cpabaTblBaHUs pelie MAaKCUMaJIbHOW TOKOBOHM 3alUThI
nuHAn?
k -k -k
a) Icp = - = = pa6 max *
k{i : anl
k -n
6) Icp = - = pa6 max °
kll ! ij‘ kCX
k -k -k
B) Icp — H c3 ox
k - |



" c3 X mm

r) Icp = ’ Ipaﬁ max

rae k - Ko3(G(QUIHMEHT HAEKHOCTH; k - KOO((QHUIUEHT caMo 3aIlycKa Harpy3KH;

k - K03 PUIHEHT cXeMbl COEAMHEHUS] BTOPUYHBIX OOMOTOK TPaHC(HOPMATOPOB TOKA ¢ 0OMOTKaMH pelie;

cx

k, - koadduuueHt Bo3Bpara peie; n - - K03QPUIUEHT TpaHchopMaLuK TpaHC(HOpMaTopa TOKa;

m

- MaKCUMAaJIbHBIN pa6oq1/1171 TOK B JIMHHUU.

pab max

10. Jns  obecrieueHUs] TMPaBUIBHOM pabOThl MaKCHMMajbHOH TOKOBOM 3allUTBl  BpeMs
cpabaThIBaHU 3aIUTHl, HANOOJIeEe YJaJIeHHON OT UCTOYHHUKA TUTAHUS, TIPUHUMACTCS?

a) paBHbIM O c.

0) MaKCHUMaJIbHBIM.

B) MUHUMAJIbHBIM.

') paBHBIM 5 C.

11. qYBCTBHTCHbHOCTB 3allIUThI OICHUBACTCA 3HAYCHUEM KOB(i)(i)HI.[HeHTa YYBCTBUTCIBHOCTH. ITo

Kako (opmyrie onpeaenseTcs 3HaueHne k03(hHUIueHTa 49yBCTBUTEIBHOCTH k., ?
(2)

a) kl‘ — K3 min
I c3
6 k I 3
) v (2)
K3 min
54
B) k, = —.
I 3
r) k, = .
54
rae 1) - MUHMMaJIbHOE 3Ha4€HHE TOKa KOPOTKOTO 3aMBIKaHUS; | & - TOK CpabaThIBaHUs 3aILUTHI.
12. Yem obecrieunBaeTcs CEJIEKTUBHOCTD JIEUCTBUS TOKOBOU OTCEUKU?

a) BELIOOPOM yCTaBOK BPEMEHHU CpabaThIBaHUS 3aIIHTHI.

0) BBIOOPOM yCTaBOK TOKa CpabaThIBAHMS 3aITUTHI.

B) BRIOOPOM YCTaBOK COITPOTUBIICHUS cpabaThIBaHUS 3alUTHI.
T') BBIOOPOM yCTaBOK HaNpPsDKEHUS CpadaThIBaHUS 3aIUTHI.

13. B kakux ciydasx HE0oOXOIMMO HNPUMEHSTh MaKCHUMAJIbHYIO TOKOBYIO 3allUTy C IIYCKOM I10
HanpspbkeHuto? BeiOepute ouH BapuaHT OTBETA.

a) JIJIs TIOBBILIEHUS] YyBCTBUTEIBHOCTH PA0OTHI TOKOBBIX 3aIMT B KOJIBLIEBBIX CETAX C OJHOCTOPOH-
HUM U paJHaJIbHBIX CETSIX C ABYCTOPOHHUM ITUTAHHEM.

0) 1U1g NOBBILICHUS] YYBCTBUTEILHOCTH PaOOThI TOKOBBIX 3aIIUT B CETSIX C OHOCTOPOHHUM MUTAHU-
eM.

B) /ISl IOBBIIIEHUS] YYBCTBUTEIBHOCTH pabOTHI TOKOBBIX 3aLIUT BO BCEX KOH(UTypalusx cerei, moj-
BEP)KEHHBIX YaCTHIM TEXHOJIOTMYECKUM MEpErpy3KaM.

I') TOJIBKO B CETSIX, XapaKTEPU3YIOIUXCS YaCTBIMH IEPEHANPSIKCHUSMHU.



14. Kak ocymecTBisieTcsi BBIOOp BBIIEPKEK BPEMEHH CpadaThIBaHWUS MAaKCHMAJIbHBIX TOKOBBIX
HAIpPAaBJICHHBIX 3aIIUT?

N

K1 K2
. 1 2 3 4 5 6
W i (R, L Ll
HO—F—HO O H-(~)
— = <« — «— ] — D
(4 1 8 '
a) IO CTYMEHYATOMY MPUHIUITY OT YHEPTOCUCTEMBI OOJBIICH MOITHOCTH K YHEPTOCUCTEME MEHBIIICH
MOIITHOCTH.
0) 10 CTYNEeHYaTOMY HPHUHIIUITY OT YHEPTOCUCTEMBI MEHBIIIEH MOIIHOCTH K YHEPTroCUCTEME OOJIbIIeH
MOIIHOCTH.

B) 110 BCTPEYHO-CTYIIEHYaTOMY IPUHIIUITY.
T') BpeMsl BbIIEPKKH cpabaThIBaHMsI 3aIUTHI 33/1a€TCS AJIs 3aLIUT BCEX YYACTKOB OJMHAKOBBIM.

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

0) beicTponeiicTBue.

B) UyBCTBUTEIBHOCTb.

r) HanexxHocTs.

n) PesepBupoBanue.

¢) Bo3aMOXHOCTH TOBTOPHOTO CpabaThIBaHMUS.

K) JAnutensHbIi CPOK CITYKOBI.

3) YHH(PHUINPOBAHHOCTH.

1) TOYHOCTB OnpeAeneHHs MEKTPUISCKIX BEINYHH.

16. KakoBo OCHOBHOE Ha3HAYCHHE W3MEPHUTEIBHBIX IIpeoOpazoBarelieii Ienei perreiHoM
3aIUThI?

a) W30JIMPOBATh LTI BBICOKOTO HAMPSDKEHUS OT BTOPHYHBIX IIETel 3allUThl U MPEoOpa3oBHIBATH
BXOJIHBIE BEIMYMHBI B BEJIMUUHBI, YIOOHBIE IJIS1 H3MEPEHU.

0) mpeoOpa30BLIBaTh BXOAHbBIE BEIMYMHBI B BETMUUHBI, YIOOHBIE A1 U3MEPEHUI .

B) U30JIUPOBATh IIETIH BHICOKOTO HANIPSDKEHUS OT BTOPUUHBIX I[eTIeH 3alllUThI.

I') U3MEPEHHE BXOJHBIX BEJIMYMH W MX TpeoOpa3zoBaHue (YCUJIEHHUE) C IENbI0 Tepelaud Ha JIpyrue
AJIEMEHTHI 3aIUTHI.

17. CornacHO HOPMATUBHBIM TpeOOBaHUSM, MHOTPEIIHOCTh TpPaHC(HOPMATOPOB TOKAa B IEMAX
pEJIEHHOM 3aIUThI HE JOJKHA IPEBBILIATD ...... (BBIOEpHTE COOTBETCTBYIOIINI BapUaHT)

a) 0,5%.

0) 1%.

B) 5%.

r) 10%.

18. Uem obecneunBaeTcsi TpeOOBaHHE CEIEKTHUBHOCTH MAaKCHMAJIbHBIX TOKOBBIX 3alllUT IS
MPEJCTABICHHON CXEMBbI?



I
T
J1 l — J2 l A3
a) YcTaBKaMu 10 TOKY cpabaTbIBaHus 3alIUThI 0T MEHUMaNbHOU (MT33) 1o makcumansHoi (MT3)).
0) YcraBkamu 1mo BpeMeHU cpabarhiBaHUsl 3alUThl OT MUHUMaidbHOU (MT33) 1m0 MakcuMallbHOU
(MT3)).
B) YcTaBKaMH 110 TOKY cpadaTbiBaHUs 3alIUThl OT MUHUMabHOU (MT3)) 1o makcumansHOM (MT33).
r) YcraBKamMu 10 BPEMEHHM cpadaTblBaHMs 3allUThl OT MHHMMaibHOW (MT3)) 1m0 MakcuMalbHOU

(MT35).

19. Kak  ompenensercss  kO3(QUIMEHT  CXEMBbl  COCIMHEHHMS  BTOPUYHBIX  OOMOTOK
TpaHc(hopmMaTropoB Toka ¢ OOMOTKaMu pese?
a) OTHOILEHUE TOKAa B 0OMOTKe pene /,4 K TOKYy Ha BTOPUYHBIX 0OMOTKaX TpaHc(opmaTropa TOKa Loym,

|
P
k X =

2mm

0) OTHOLIEHHE TOKA HAa BTOPHUYHBIX 00OMOTKAX TpaHc(hopMaTopa ToKa Loy, K TOKy B 0OMOTKe peie Iy,

k — I 2mm
cx
|

rd
B) OTHOIIEHHE TOKAa B 0OMOTKeE pelie 1,4 K TOKY Ha HEPBUYHBIX 0OMOTKaxX TpaHc(opmaTropa ToKa /;um,

k Ip(l)

X

1mm

') OTHOLIEHHE TOKA Ha IIEPBUYHBIX OOMOTKAX TpaHC(HOPMATOpa TOKA I}, K TOKY B OOMOTKE pene g,

k — Ilmm

ox
|

o

20. B kakux ciy4asix He0OXOJMMO MPUMEHSITh TOKOBbIE HAIIPaBJICHHBIE 3aIIUTHI?

a) 175 o0ecredeHus CeNeKTUBHOCTH ACWCTBUS TOKOBBIX 3aIIUT B KOJBIIEBBIX CETSIX C OMHOCTOPOHHUM
Y PaJUaIbHBIX CETAX C JBYCTOPOHHHUM ITUTAHUEM.

0) nist oOecrieueHusl CENEKTUBHOCTH JIEHCTBUS TOKOBBIX 3AIIUT B CETSAX C OAHOCTOPOHHUM MTUTAHUEM,
MOABEPKEHHBIX YACTHIM TEXHOJOTHUYECKUM NEPETPY3KaAM.

B) NIl OOECTIEUCHHS CENIEKTUBHOCTH JIEHCTBUSI TOKOBBIX 3aIIIUT BO BCEX CETAX C OJHOCTOPOHHHUM ITH-
TaHHUEM.

T) Uist 00ecTedeH sl MOBBIIIEHHOW YyBCTBUTEILHOCTH PabOThl TOKOBBIX 3alllUT BO BCeX KOHpUTypa-
LUSX CeTeH.

Tecr- 2 IuddepennnanbHas U AUCTAHIMOHHAS 3alllMTA, 3allUTa TpaHC(HOPMATOPOB, JIMHUHN IEKTPO-
nepelauu, dJIEKTPOJBUTATENEH, TEHEPATOPOB, AaBTOMATHYECKOE TOBTOPHOE BKIKOYEHHUE HA JIMHUAX JIEKTPO-
nepeayy, aBTOMaTUYECKOE BKIIOUEHHUE PE3EPBHOIO MUTAHUS, aBTOMATHUECKasl YaCTOTHAs pasrpyska

1. Ha uyeM ocHOBaH mpWHIUN NEUCTBUS JUCTAHIIMOHHOW 3amuThi? BeiOepuTe OnMH BapuaHT

OTBCTA.
a) Ha KOHTPOJIC U3SMCHCHU A pa60‘—II/IX MAaKCHUMAJIbHBIX TOKOB Ha 3alIUIIaCMOM Y4acCTKE.



0) Ha KOHTPOJIe U3MEHEHUS HAPSDKEHUS Ha 3alllMIIaeMOM YJacTKe.
B) Ha KOHTPOJIE U3MEHEHUS COITPOTUBIICHHMS 3aIIUIIAEMOT0 y4acTKa.
') Ha KOHTPOJIE TOKOB KOPOTKOTO 3aMbIKaHUs Ha 3al[UIIAEMOM YYacTKe.

2. Kak ompenenseTcss TepBUYHOE  CONPOTHBICHHE CpaOaThIBaHHWsI TIEPBOM  CTYNEHHU

JHUCTaHIIMOHHOMN 3aH_[I/ITBI?
A3
e ,, o

—— o

a)z, =k, -z,
k

6) 2, =k, |z, +——27,
kmﬂK

B) 7 < U min -sin ¢Haap . pacu

z
r)z =k ~[zl+ T].
c3 H a k

rae Kk, - koapdUIMEeHT HaIe)KHOCTH, YYUTHIBAIOIIUI MOTPEIIHOCTH TPAHCPOPMATOPOB TOKA U
TpaHc(hOpPMATOPOB HAIPSDKEHHSI, Pejie CONMPOTHBIICHUS W TOTPEIIHOCTH pacueTa; Z, - CONPOTHBIICHHE 3a-
HIUIIAEMOH JINHUY; Z,; - COIIPOTUBIICHUE 3aLIMIIACMON JINHUU; Z,> - CONPOTHUBICHHE CMEXKHOMN JTMHUK, Kyyox -
KO3 QHUIHUEHT TOKOpAaCHpeAeIeHHs, YUUTHIBAIOLINI OTHOLIEHHE TOKa KOPOTKOI'O 3aMbIKaHHsI B MECTe yCTa-
HOBKH 3alLlIUTHI K TOKY B JIMHUH, C 3aIIUTOH KOTOPOI MPOBOAUTCS COTIaCOBAHUE;

Zr - conpoTuBieHre TpaHchopmaropa; Umin - MUHUMaIbHOE pabouee HANpsyKeHUE Ha IIMHAX MOACTaHIIUMY;
lumax - MAKCUMAIIBHBIN TOK HAarpys3kH; K, - K03 GUIUEHT BO3BpATa PEIC; Pyazp pacy - PACICTHBIN YTOJI HArpys3-
KH; @,y - YTOJI MAKCUMATbHON YyBCTBUTEILHOCTH pEIe.

3. B kakom w3 mpencraBieHHBIX ciy4daeB TokK B pene KA muddepeHnnanbHol mpoaoabHOM
3alMThl OyaeT paBeH npumepHo 07

C1 C1
TA1 TA1 —tt
ALE = | o
- -
< % i
~ K2
= —
. — L R
|3 I
TA2 TA2
C2 fa C2
a) 0)

a) BApUAHT a).
0) BapuaHr 0).
B) B 00OHX CIIydJasix.



T') HA B OJHOM U3 MPEJCTaBICHHBIX.

4. Ha yem ocHOBaH npuHIMI AeHCTBUS TUPepeHInaTbHO-(a3HOM BBICOKOYACTOTHOM 3aIUThI?
a) HAa CPAaBHEHUHU BEJIMYMH TOKOB MO KOHIIAM 3aIIUINAEMOM JINHUH.

0) Ha CpaBHEHUH HAIIPABJICHUI TOKOB MO KOHIAM 3alUIAeMOI JTMHHH.

B) Ha CPAaBHEHHMH HANpPSHKEHUS 110 KOHIIAM 3aIlIMIIaeMOi JTHHUH.

T') Ha CpaBHEHUH (Da3 TOKOB 110 KOHIIAM 3aIIUINACMOM JTHHUH.

5. Kakue (¢aktopel He0oOXOmMMO y4YecTb TIpU TpH  BBIOOpE TOKa cpabaThIBaHUS
muddepeHnnanIbHON 3aUThI?

a) 3aIIMTa JOJHKHA paboTarh OT OpOCKa TOKa HAMAarHMYMBAHUS B MOMEHT BKIIFOUCHHSI HCHATPY>KEHH O-
r'0 CUJIOBOTO TpaHc(hopMaTopa Mmoj| HarpspKeHHe.

0) 3ammrTa He J0oJDKHA paboTarh OT Opocka TOKAa HAMarHWYMBAaHUS B MOMEHT BKIIIOUCHHS HEHArpy-
’KEHHOTO CHJIOBOTO TpaHc(opMaropa 1o HanpspkeHHue.

B) 3alIWTa HE JIOJDKHA padoTaTh OT MaKCHMAaJIBHO BO3MOXKHOTO TOKa HeOajaHca B peXKMME BHEITHETO
3aMBIKaHUSI.

I') 3aII1Ta JOJDKHA padoTaTh OT MAKCHUMAJIbHO BO3MOKHOTO TOKa HeOaaHca B PEKMME BHEIIIHETO 3a-
MBIKaHUSI.

6. Kakue ucnomnb3yroTcs TUIBI 3allUThl TEHEPATOPOB OT BHYTPEHHUX MOBpEXAeHUI? Bpibepure
HECKOJIbKO BAPHAHTOB.

a) nonepevynas auddepeHnnanpHas 3ammuTa.

0) mpoxonbHast quddepeHInaIbHAS 3alTUTa.

B) 3alllUTa OT 3aMbIKAHUI Ha 3EMJIIO.

') MAKCHMaJIbHas TOKOBAs 3alUTa ¢ OJIOKUPOBKOM 110 HAIPSHKEHHUIO.

1) IBYXCTYyIICHYAaTasi TOKOBasl 3aIlIUTa 00PATHOM MOCIEe0BATEILHOCTH.

€) YCTBIPEXCTYNeHYaTas TOKOBasl 3aluTa 00paTHOI MOCIIEI0BAaTEIbHOCTU U IUCTAaHIIMOHHAS 3alIUTa.

7. Kakne nomKHBI OBITH YYTEHBI BO3MOXKHBIC TIOBPEXKICHUS TPH BBIIIOJTHEHUH 3alllAT
TpaHchOopMaTopoB U aBTOTpaHchopMaTopos ?

a) MHOTro(ha3HbIe 3aMbIKaHUsI B OOMOTKax M Ha BbIBOJJaX TPaHC(HOPMATOPOB;

0) ogHO(a3HbIe 3aMbIKaHUS B 0OOMOTKAX U Ha BBIBOAAX TPAHC(POPMATOPOB;

B) BUTKOBBIC 3aMbIKaHHsI B 0OMOTKaX TPpaHC(HOPMATOPOB;

I') BHEIIHUE KOPOTKHE 3aMbIKaHUS;

1) Ieperpy3Ka Tpancdopmaropa;

€) MMOHIKECHNE YPOBHS Macia WIH OTKIIOUEHUS IPHHYAUTEIBHON CHCTEMbI OXJIaXKICHUS;

XK) «II0Kap» CTAJIN MarHUT NTPOBOJIA.

3) HU OJIUH U3 MPECTABIICHHBIX.

8. Bribepute U3 MpeaoKEHHBIX XapaKTEPUCTUK pejie COMPOTUBICHHS Ty, KOTOpask COOTBETCTBYET
pelie, KOTopoe He padoTaeT MpH HAMPaBICHUH TOKA U3 JIMHUU K IIMHAM M UCTIOJB3YeTCs ISl HalpaBIeHHOU
3aIUTHI?



JX JX
Zep Zcp make
Pp
R
Zcp
’ Pp
R
a) 6)
JX
- X
Zep maxe JX
B
Zcp
Zcp
zZep
R R
R ) \/ 6)
B) r)
a) BApUAHT a).
0) BapuaHT 0).
B) BapUaHT B).
') BApUAHT T).
9. [To KaKOMy BBIPKEHHUIO TIPOU3BOAUTCS MIEPECUET TIEPBUYHOTO COMPOTUBIICHUS CPAOATHIBAHUS

3allIUTBI HA COIIPOTHBIICHHUC Cpa6aTBIBaHI/IH pene?

mu
a’) Zcp = an*
mm
6) Zcp = Zcx .nmm .nmu
n
mm
B) Zcp = ch ’
n
mu
z
r) 7 — c3

mm mu

TI€ Z, - CONIPOTUBIIEHNE CPAaOaThIBAHUS PEIlE;
Z.; - IEPBUYHOE CONPOTHUBIICHHE CPadaThIBAaHUS 3aLIUTHI,
Nym - K03 dUIMEHT TpaHchopMaluu TpaHchopmaTopa ToKa;

Ny - KO3 PuLMEeHT Tpanchopmauu TpanchopmaTopa HaIPSHKEHUS.

10. Kaxoii Buz pesneiftHON 3aIuThl IPEICTaBlIeH 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 3alUThl, TOKOBBIX
3aluT. 3HAeT MOHITHE U Ha3HaueHHE NMPOTHBOABAPUNHON aBTOMATHKH U
peneiiHol 3anmmThl. OCHOBHBIE TOHSTHS, TEPMUHBI U OIpPEICICHHUS,
XapaKTepU3YIOIIMEe CBOMCTBA CHCTEM peneiiHoi 3ammrthl.  OOmme
IIPUHLMIBI TTOCTPOEHMSI CHUCTEM pPEJICHHOM 3allUThl W ABTOMATHKH.
OcHOBHBIE BHIBI TOBPESKIACHUN B DJIEKTPOIHEPTETUYECKUX CHUCTEMAX.
Oco0OeHHOCTH pacueTa TOKOB KOPOTKOTO 3aMBIKaHHUS ISl PETICHHOM
3anmThl. KOHCTpyKIMIO, mnapamerpsl, MAapKHUPOBKY BBIBOJIOB, CXEMBI
3aMEIeHUss W BEKTOPHBIE JUarpaMMbl TpaHc(hopMaTopoB Toka W
HaMpsDKEHUS T pesieiiHoi 3amuThl. [lorpemmHoct TpancopmaTtopoB
Toka. CXeMbl COeMHEHNS BTOPUYHBIX 0OMOTOK TPaHCPOPMATOPOB TOKA U
oomortok pene. Koaddumment cxempl. TokoBble 3ammThel. OOmIHMe




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, OCYIIECTBJISTH BBIOOpP peie Uil IIeTeld 3alllyThl,
pazpabarbiBaTh LIEMM TOKOBOHM 3aIIMTHL. Brameer MeromukaMu pacuera
TOKOB KOPOTKOTO 3aMBIKaHHS Ul LENed peNeHON 3alluThl, BHIOOpa
TpaHc(hOPMaTOPOB TOKA W HANPSDKEHUS JUIS PEJICHHOM 3allUThI, CXEeM
COETMHEHMsI BTOPUYHBIX OOMOTOK TpaHC(OPMATOPOB TOKa U OOMOTOK
pere, pacyera TOKOBBIX 3alIHT (TOKOBas OTCEUKa, MAKCUMAaJIbHAs TOKOBAs
3allUTa, TOKOBAs TPEXCTyNeHYaras 3allliTa, TOKOBAas HAalpaBJICHHAS
3alUTa), BEIOOpa MapaMeTpoB CpadaThIBaHHsI TOKOBBIX 3alllUT, Peie s
IETICH 3aIUThI, HABBIKAMHU ITOCTPOCHHMS IICTIeH TOKOBOH 3aIlIUTHI.

15-18

«y0081emeo-
pumenvbHo»

OneHka «yZOBIETBOPUTENBHO» BBICTABIISIETCA CTYIEHTY,
NOJIy4ls1  3a OLICHKY  “yIOBJIE€TBOPUTENIBHO ,
YJIOBJIETBOPUTEIbHBIE 3HAHMS OCHOBHBIX BHJOB HOBPEXKICHUH B

€ClIi OH
TCCT IIOKa3ala

AIIEKTPOIHEPIreTUUECKUX CHUCTEMax, OCOOEHHOCTEH pacueTta TOKOB
KOPOTKOI'O 3aMbIKaHMsl I PEIEWHOM 3alUThI, TOKOBBIX 3aIlUT. YMEET
YIOBJIETBOPUTENBHO BBIIIOJIHATh PACYET TOKOB KOPOTKOIO 3aMbBIKAHMS
JUISL PENeHHON 3aIlUThI, OCYIIECTBIIATH BEIOOP TpaHC(HOPMATOPOB TOKA U
HalpsOKeHUs U1l peieiHOM 3aliuThl, BBIOUPATh CXEMY COEJUHEHUS
BTOPUYHBIX OOMOTOK TpaHC(OpMAaTOPOB TOKa U OOMOTOK pele,
BBINIOJIHATh PACUeT TOKOBBIX 3aIIUT (TOKOBas OTCEUKa, MaKCHMallbHas
TOKOBasl ~ 3alllMTa, TOKOBasg TpEXCTyleH4yaras 3alluTa, TOKOBas
HalpaBJIeHHas 3allliTa), BbIOMpaTh MapaMeTpbl cpadaThbIBaHUSI TOKOBBIX
3aIllUT, OCYILECTBIATH BHIOOp perne Juis Lenel 3alliuThbl, pa3padaTbiBaTh
LeNY TOKOBOW 3allUTHL. Y JOBJIETBOPUTEIBHO BIAACET METOAUKAMU
pacdyera TOKOB KOpPOTKOTO 3aMbIKaHUS Ui peJIeMHOW 3alluThl, BbIOOpa
TpaHc(OpPMAaTOpOB TOKAa M HANPSDKEHUS U PElIeHOM 3alluThl, CXeM
COETMHEHMsI BTOPUYHBIX OOMOTOK TpaHC(OpMATOpPOB TOKAa U OOMOTOK
pere, pacyeTa TOKOBBIX 3alUT (TOKOBasi OTCEYKA, MAKCUMAJIbHAsI TOKOBAs
3allUTa, TOKOBas TPEXCTyNEHYaTas 3allldTa, TOKOBAs HAIPaBJICHHAs
3allliTa), BEIOOpa MapaMeTpoB cpadaThlBaHMs TOKOBBIX 3aIlUT, peie Ui

LETEH 3alUThl, HABBIKAMH ITOCTPOECHHMS LIETIEH TOKOBOM 3aIUThI

menee 15

«Heyoose-
MBOPUMENLHO »

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

3aMbIKaHUA JJIA pCHCﬁHOﬁ 3allluTHhI, OCYHICCTBJIATH BLI60p




Bajbl
(pedTHHTOBOI
OLIEHKH)

Ouenka
pasnena
(crannmapTHas)

TpeOoBaHMs K 3HAHUAM

TpaHCPOPMATOPOB TOKA M HAMIPSHKSHUS ISl PEICHHON 3aIlUThI, BRIOUPATh
CXEMYy COCAMHEHHUs] BTOPUYHBIX OOMOTOK TpaHC(OpPMATOPOB TOKA U
OOMOTOK peJjie, BBIIOJHATh pacyeT TOKOBBIX 3allUT (TOKOBas OTCEYKa,
MakCUMaJIbHasi TOKOBAas 3allliTa, TOKOBAas TPEXCTyIEHYaTas 3allluTa,
TOKOBasi HampaBlIeHHas 3alluTa), BBIOMpAaTh MapameTpbl cpabaThIBaHUS
TOKOBBIX 3alllUT, OCYIIECTBIISATH BHIOOp pene s Lenei 3alluThl,
pa3zpabarbIBaTh eI TOKOBOH 3auThl. He BnajeeT MeToaukamu pacuera
TOKOB KOPOTKOTO 3aMBIKaHUWsI Ui peJedHON 3aliuThl, BBIOOpa
TpaHCPOPMATOPOB TOKA W HANPSDKEHUS Ui PEICHHOW 3allUThI, CXEM
COETMHEHHsI BTOPUYHBIX OOMOTOK TpaHC(OPMATOPOB TOKa U OOMOTOK
peJie, pacyera TOKOBBIX 3alUT (TOKOBAasi OTCEYKa, MAaKCUMaJIbHAasi TOKOBAs
3alIUTa, TOKOBAas TPEXCTyNEHYaTas 3allluTa, TOKOBAas HAIpaBJICHHAs
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 JJis pesieiiHON 3auThl. 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 3alIUTa, 3allUTa TPAHCHOPMATOPOB, JTMHHUH IICKTPO-
nepeaayu, dJIEKTPOoABUTaTeNleld, FTeHepaTOPOB, aBTOMATUYECKOE MOBTOPHOE BKIIFOUEHHUE HA JIMHUAX SJIEKTPO-
nepeaadn, aBTOMaTUYECKOE BKIIFOYCHHUE PE3EPBHOTO MUTAHUS, aBTOMATHYECKasi YaCTOTHAsI pa3rpy3Kka

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
ANIEKTpOIIEpeaAayt, 3JIEKTPO/BUTATENEH, TeHepaTopoB, aBTOMaTHUYECKOrO
MIOBTOPHOT'O BKJIFOUEHMS HA JIMHUAX IEKTPOINEPENAadH, aBTOMaTHYECKOTO
BKJIFOUEHHS PE3EPBHOIO MUTAHUS, ABTOMAaTUYECKOW YaCTOTHOW pasrpys-
ku. 3HaeT quddepeHumanbubie 3ammTel. HazHauenue. [lpuHuun nei-
CTBHUSI TPOJNOJBHONU U epeHINaTIbHON 3auMThl. J{UCTaHIIMOHHYIO
3amuTy. 30HBI AevcTBUA. CXeMy TpeXCTyNEeHYaTOW AMCTAHIIMOHHOW
3alUTHl HA IIOCTOSSHHOM ONEPAaTUBHOM TOKE. 3aIlMThI, yCTaHABIMBaec-
MbI€ Ha TpaHCpopMaTOpax JJsl BbISBICHUS] BHYTPEHHUX MMOBPEXKICHHM,
3alUTHl JTMHUM 3JIEKTporepeaayu, 3aluThl 3JIeKTpoJiBUraTeneit (Tpe-
6oBanus [1Y3). Cxemsl 3amut. 3anuTel reHeparopoB. OcoOeHHOCTH
3alUT FeHepaTopoB, padoTaImKX B OJI0Ke ¢ TpaHC(HOPMATOPOM, U re-




Babl
(pedTUHroBOM
OLIEHKH)

Onenka
pa3nena
(cranmaprtHas)

TpeOoBaHMsI K 3HAHUSAM

HepaTopoB, paboTalomuX Ha COOpHBIC HIMHBL. ABTOMAaTHYECKOE IIO-
BTOPHOE BKJIIOUEHHE Ha JMHUAX eKTponepenayn. Haznauenume. AB-
TOMAaTHYECKOE BKJIIOUCHHE PE3CPBHOTO MUTAHUS. ABTOMAaTHYECKas da-
CTOTHAs pasrpy3Ka. YMeeT BBIITOJIHITH BEIOOP MapaMeTpoB cpadaThiBa-
HUS TPOJOJBHON MuddepeHranbHoi 3amuThl. OnpenensiTs conpo-
THUBJICHHUS CpaOaTHIBAHUS M IPOBOAUTH OLIEHKY YyBCTBUTEIBHOCTH -
CTaHLIMOHHOM 3a1uThl. OCYIIECTBIATH BEIOOp MMapaMeTpoB cpabdaThIBa-
HUS ¥ TIPOBEPKY UYYBCTBHUTEIBHOCTU 3alUT, yCTAaHABIMBAEMBIX Ha
TpaHcdopmaTopax Ui BBISBICHUS BHYTPEHHHUX IOBPEXKICHUH, 3alUT
JUHUAK DJIEKTPONepeiaur, 3aIlUThl AJICKTPOABHraTesei. BrImomHsATh
BBIOOp MapamMeTpoB cpabaTbIBaHUS aBTOMATHYECKOTO ITOBTOPHOTO
BKJIFOUCHHS, aBTOMaTUYECKOT0 BKJIIOYCHHUSI pe3epBHOTO nuTaHus. Bma-
JieeT METOJUKaMH BbIOOpa mapaMeTpoB cpadaThIBaHUS MPOJOIHHON
muddepeHanbHON 3alMThI, AUCTAHIMOHHOM 3alUThI, 3allHT, yCTa-
HaBJIMBAaEMBIX Ha TpaHCPOpMAaTOpax sl BHIABICHHS BHYTPEHHUX I10-
BPEKACHUH, 3alIUT JIUHUNA SJIEKTPOINEPEauH, 3alIUThl AJIEKTPOIBHTa-
TeNe, aBTOMAaTHYECKOTO MOBTOPHOTO BKJIIOYCHHUS, aBTOMAaTHYECKOTO
BKJTIOYCHHUSI PE3EPBHOIO NMHUTAHUS, MPOBEICHHUS OIICHKH YYBCTBHUTEIb-
HOCTH 3aIlIUT.

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, aBTOMaTUYECKOrO
BKJIIOYEHUS] ~ PE3E€PBHOrO  IMUTAaHMS, aBTOMATHUYECKOM  4acTOTHOM
pasrpy3ku. 3uaeT muddepeHnuanbabie 3amuTel. Haznauenwe. [Tpuammm
JeicTBUs MPOAOIbHOM anddepeHnanbHoN 3auThl. JJMCTaHIMOHHYIO
3amuTy. 30HBI AeWcTBUSA. CXeMy TpeXCTyNeH4YaToM AMCTaHLMOHHOM
3a0IUTBl  HAa  TIOCTOSIHHOM  OINEPaTUBHOM  TOKE.  3alluThI,
yCTaHaBJIMBaeMble Ha TpaHC(hOpMATOpax JIsl BBISBICHUS BHYTPEHHUX
NOBPEXICHUWA,  3alIMThl  JIMHUA  DJEKTpONepenadd,  3allHuThI
anekTponBurareneit (tpedoanust I1YD). Cxembr 3ammT. 3aniuThl
reseparopoB. OCOOEHHOCTH 3alllUT T'€HEpPaTOpOB, pPadOTAIOIIUX B
0510Ke ¢ TpaHchopMaToOpoOM, U TEHEPATOPOB, pabOTAOIINX HAa COOPHBIE
IIMHBL. ABTOMaTHYECKOE€ IOBTOPHOE BKJIIOUEHHE Ha JIMHUAX
anekTponepenayn.  Ha3Hauenuwe.  ABTOMaTHYeCKO€  BKIIIOUCHHE
pe3epBHOrO MUTaHUSA. ABTOMAaTUYECKash 4acTOTHas pa3rpys3ka. YMeeT
BBIIOJIHATH ~ BBIOOpD  HapaMeTpoB  cpabaTblBaHMS  MPOAOJIBHON
T epeHIaIbHOR 3aIIUTBHI. OnpenensTob COITPOTHBIICHUS
cpabaThIBaHUS U TIPOBOAWTH OIICHKY  YyBCTBHUTEIBHOCTH
JUCTAaHIMOHHON  3amuThl.  OCyIIECTBIATH  BHIOOp  MapaMeTpoB

cpabaThIBaHUS " MIPOBEPKY YyBCTBUTEIBHOCTH 3aLIUT,
YCTaHaBIIMBAEMbIX Ha TpaHCGopMaTopax MAJsl BBISIBICHUS BHYTPEHHUX
MOBPEXKACHUM,  3allUT  JIMHUM  DIEKTpOIepenayH, 3aILUTHI

AIIEKTpo/BUraTeseld. BrIMonHsATh BbIOOp mapaMeTpoB cpabaThIBaHUS
aBTOMAaTUYECKOrO0  IOBTOPHOIO  BKIIIOYEHHMs,  aBTOMAaTUYECKOIO
BKJIIOYEHHUSI pPE3epBHOrO NHUTaHUs. Brageer wmeronumkamu BbeIOOpa
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TpeOoBaHMsI K 3HAHUSAM

napaMeTpoB cpadaTbiBaHUs MPOAOJIBHON AuddepeHnaIbHON 3allUThI,
JUCTAaHLIMOHHOM 3aIlUTHI, 3allIUT, yCTaHaBIMBAEMBbIX Ha
TpaHcopmaTopax [isl BHISABICHUS BHYTPEHHUX MOBPEXKJIECHUH, 3alIUT
JTUHUI AJIeKTpoIepeaayu, 3aIUTHI ANEKTPOABUTATENECH,
ABTOMAaTUYECKOTO0  IMOBTOPHOIO  BKIIIOUEHHS,  ABTOMATHYECKOIO
BKJIIOUCHUS pE3epBHOTO MUTaHUS, MIPOBECHUS OLICHKHU
YYBCTBUTEIHHOCTH 3aIIUT.

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,  JIMHUM  AJIEKTPOIEpeaayu,
ANIEKTPOJBUraTeael, I'EHEPaTOPOB, AaBTOMAaTHYECKOTO  IOBTOPHOTO
BKJIFOUEHMS Ha JIMHUAX JJIEKTPONEpesad, aBTOMaTHYECKOrO BKIIFOUEHMS
PE3EPBHOIO IUTAHUS, ABTOMAaTU4YECKOW YaCTOTHOM pasrpysKu. YMeer
YJIOBJIETBOPUTEIBHO BBINOJIHATh BBIOOP MapamMeTpoB cpabaTbIBAaHMS
IIPOJOJIBHOM muddepeHInaIbHON 3aIUTHI. Onpenensrs
COIPOTUBIICHUS cpabaTbIBaHUs u IIPOBOAUTD OLICHKY
YYBCTBUTEIBHOCTU JUCTAHIIMOHHOM 3amuThl. OCyIIECTBIATH BBIOOP
[apaMeTpoB cpabaTbIBaHUS M IMPOBEPKY YYBCTBUTEIBHOCTH 3alUT,
YCTaHABJIMBAEMbIX Ha TpaHC(PoOpMaTOpax JJsl BBISIBICHHUS BHYTPEHHUX
NOBPEXKACHUM,  3alUMT  JMHUM  JIEKTpONEpenadd,  3alluThl
3JIeKTpoABHUraTeneil. BpImonHATs BbIOOp MapaMeTpoB cpadaTbIBaHUS
ABTOMATHUYECKOTO  NOBTOPHOIO  BKJIIOYEHMs,  ABTOMAaTHYECKOIO
BKJIIOUEHUS PE3EPBHOIO IMTAaHUA. Y JOBJIETBOPUTENIBHO BIAACET
METOJIMKaMHU BbIOOpa mapaMeTpoB cpabaTbIBaHUS  MPOJOJBHOM
mubdepeHIManbHON  3alIUThl, JUCTAHIIMOHHOW 3aIlMThI, 3alIuT,
YCTaHABJIMBAEMbIX Ha TpaHCpopMaTopax JAJsl BBISIBICHUS BHYTPEHHUX
MTOBPEXKICHH, 3al0AT  JIMHUHA JJIEKTpOIIepeIayun, 3aIUThI
AIIEKTPOJBUraTeNIel, aBTOMATHYECKOTO IIOBTOPHOIO  BKIJIKOYEHHS,
ABTOMATHYECKOTO BKJIIOUEHUS PE3EPBHOIO IUTAHUS, NPOBEACHUS
OLICHKH YyBCTBUTEJIBHOCTH 3aILUT.

menee 15

«neyoosie-
MBOPUMENLHO»

OlLleHKa «HEYJIOBJIETBOPUTENIBHO» BBICTABJISETCS CTYIEHTY, €CIH OH
MOJTYYHJT 32 TECT OLICHKY “HEYIOBJIETBOPUTENILHO , HE TIOKA3aJl 3HAHUUN
nuddepeHIuaIbHOM u JIMCTaHIIMOHHOMN 3aILUT, 3aIUATHI
TpaHc(hopMaTopoB, JIMHUM  DJIEKTpPOIEpEaud, SJICKTPOJIBUTATENCH,
TEHEepPaToOpoOB, ABTOMATUYECKOTO TOBTOPHOTO BKIIFOUEHHMSI HA JIMHUSAX
ANIEKTpONEpeaul, aBTOMATUYECKOTO BKJIIOUYEHUS! PE3E€PBHOIO MHUTAHUS,
ABTOMATUYECKOW YaCTOTHOW pasrpy3ku. He yMeeT BBINONHSATH BHIOOD
napaMeTpoB cpadaThIBaHUs MPOIOJIbHON AU(PEepeHIInaTbHON 3aIIUTHI.
OnpenensiTh CONPOTUBJICHHUS CpabaThIBAaHUS M TMPOBOJIUTH OILICHKY
YyBCTBUTEILHOCTH JHUCTAHIIMOHHOW 3amuThl. OCYIIECTBISITH BBIOOD
rmapamMeTpoB cpabaThIBaHUS WU TPOBEPKY UYBCTBUTEIHHOCTH 3aIHT,
yCTaHaBIMBAaEMbBIX Ha TpaHc(opmaTopax ISl BBISABICHHUS BHYTPEHHHUX
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MTOBPEKICHH, 3aIIUT JIMHUAN

AIIEKTpOABHUraTeNeii. BpImomHATs BBIOOp MapaMeTpoB cpadaThbIBaHUS

AJIEKTPOICpEaum,  3al[UThI

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

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

3aIUTHI, 3alllUT,

TparncopMaTopax Jisi BBISBICHUS BHYTPEHHUX TOBPEKICHUMN, 3alTUT

JIMHUHA AJIEKTpoIepeauH, 3aI[ATHI 3JIEKTPOJIBUTATENIEH,
ABTOMAaTUYECKOrO0  MOBTOPHOIO  BKIIIOUEHHS,  ABTOMATHYECKOIO
BKJIIOUEHHUS pe3epBHOIO NUTaHUS, MIPOBEICHUS OLICHKH

YYBCTBUTCIIbHOCTH 3allIUT.

Tect- 2 IuddepeHnmansHas ¥ TUCTAaHIIMOHHAS 3aIllMTa, 3alUTa TPAHCHOPMATOPOB, JTMHHH ICKTPOIIe-
penavu, 3JIEKTPOIBUraTes e, TeHEPATOPOB, aBTOMATHYECKOE TIOBTOPHOE BKJIFOUCHUE HA JIMHUSX DJICKTPOIIe-
perayu, aBTOMaTHIECKOE BKIIFOUCHUE PE3EPBHOTO MUTAHMUS, aBTOMATHYCCKas YaCTOTHAS Pa3rpy3Ka

OrieHKa KosinyecTBO BEpHO TaHHBIX 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»

OneHKa «3a4T€HO» BBICTABIIAETCS CTYAEHTY, €CIIM OH IOKa3al yl0BIIe-
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 NMPUHLIUIHAIBGHBIE U ONEPATHUBHBIE CXEMBbI 3a-
IIUTBI, OCYLLECTBIISTH BHIOOP 3JIEMEHTOB 3aIUTHI. Y IOBJIETBOPUTEIHHO
BJIaJieeT METOJMKAaMH BBIOOpa MapaMeTpoB cpabaTbIBaHMs, MPOBEe-
HUS OLEHKH YYBCTBUTEJILHOCTH PEJIEHHOMN 3alUThI, HABBIKAMU IOCTPO-
€HHUSl U YTEHUS MPUHLUIHAIBHBIX U ONEPAaTHUBHBIX CXEM 3alllUThl, 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
3HaHWM B 00JaCTH pENeHHON 3alUThl U 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, IPOBOJIUTH OLEHKY YYBCTBUTEIILHOCTH
pEeNEeHON  3allUThl, YUTaTh M COCTABIATh MPUHIMIIAAIBHBIE U
OTIEepaTHBHBIE CXEMBbI 3aIUTHI, OCYLIECTBIATH BHIOOP 37IEMEHTOB 3aILUTHI.
He Bnageer Meronukamu BbIOOpa mapaMeTpoB cpabaThIBaHUS,
MPOBEJICHUS OLEHKA YYBCTBUTEIBHOCTH PEJICHHON 3allUThl, HABBIKAMU
MOCTPOEHUS U YTEHUS NTPUHLMINAIIBHBIX 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 : M3a-so HI'TY, 2015. - URL: http://www.studentlibrary.ru/book/ISBN9785778226531.html
3. Peneiinas 3ammuTa B 3a7a4ax M yNpaXHEHUSX : COOPHUK 3a1a4d [DnekTpoHHsblil pecypce] / Tandunses
O.B. - HoBocubupck : N3n-Bo HI'TY, 2015. Pexum JocTyna:
http://www.studentlibrary.ru/book/ISBN9785778227514.html

JlomnomHHUTEIbHAS JTUTEPATypa
4. OnnunH, M. A. TokoBas 3aluTa 3JeKTPOYCTaHOBOK : yuebHoe nocooue / M. A. FOuaun. — 2-e usn.,

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. MutpopanoB. — Openbypr : OI'Y, 2018. — 107 c— URL:

https://e.lanbook.com/book/159733

[NEPUOANYECKUE U3JJAHUA
8. IIpomsbliieHHAs YHEPTeTHKA
9. Ussectus Poccuiickoii akageMnn HayK. DHEpTreTHKA

MHTEPHET-PECYPCBI
10. https://library.e.abb.com/public/b4fb4ec9b484c5afc12579200031¢c156/Spac810 Catalogue.pdf
11. http://www.rzia.ru
12. http://www.proektant.org/index.php?board=441.0
13. http://rzalab.narod.ru
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MarepuajbHO-TEXHUYECKOE O0ecTevyeHue y41eOHOM U CUUIIIMHbI
3aHATUS TPOBOJATCS B Y4YeOHOH ayauTOpHUM, NPEAHA3HAYCHHOH JJIsl TPOBENCHHS 3aHATUN
JIEKIIMOHHOTO U MPAKTHYECKOrO THUIIA, IPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYIbTALUMN, TEKYIIETO KOHTPOJIS
Y TIPOMEXYTOYHOH aTTeCTalluu. AyTUTOPHS OCHAIIEHA HEOOXOIUMBIM 000PYI0BAaHHEM.
JIaGopatopHbie pabOThI MPOBOJATCS B CIIEHUAIM3UPOBAHHON aynuTopuu «Jlabopatopust «mnekTpo-

cHaOxeHue». Jia mpoBeAeHUS 3aHATHIA UCIIONB3yeTcsl JlabopatopHsblid cteHy 90 1M-C-K «DnekTpuueckue
CTaHIIMU U MOJACTAHIIUN, CUCTEMBI U CETH, peJieiiHasl 3alI1Ta U aBTOMAaTU3alUs SJIEKTPOIHEPr eTHUECKUX CU-
CTEM, DJIEKTPOCHAOKEHHE», KOMIUIEKT y4eOHO-HATISAHBIX MOCOOUI U IUIaKaToOB, METOAMYECKOe odecreue-
Hue. Jlig npoBefeHus NPaKTHUECKUX U JIAOOPATOPHBIX 3aHITUN HCIOIb3YETCs TaKKe KOMIUIEKC BUPTYyallb-
HBIX Ja0OpaTOPHBIX pabOT A M3Y4YEHHUS OOOPYIOBaHUS AJIEKTPUUYECKHUX MojacTaHiuil: «/3yuyeHue KOH-
CTPYKIIMU U MPUHIUIA PabOTHI ycTpoiicTBa peneitHoii 3anmuTel SPAC 810» B maboparopun «BupryaibHbie
KOMILIEKCBI».
B pacniopsikeHnu 00y4aromuxcsi CTYIGHTOB UMEIOTCSI 3JIEKTPOHHO-ONOIMOTEYHbIE CHCTEMBI.

quﬁﬂo-MeTozmquKne PEKOMEHIAIUNA NJIA CTYACHTOB

3HaHUA, TOJTYYCHHbIE M0 OCBOCHUIO JUCUUIUIMHBI, HEOOXOIUMBI MPU OCYIIECTBICHUU Mpodeccro-
HAJILHOW JICATEIbHOCTH OaKaiaBpa, BHIMOJIHEHUH BBIMTYCKHON KBAIM()UKAIMOHHOW pabOThI U M3yYEHUHU OC-
HOBHBIX JUCITUILINH 10 MPOQHUITEO MTOJATOTOBKH.

st 3¢ (eKTUBHOTO OCBOCHUS JUCHUIUIMHBI CTYIEHTaM HEOOXOIUMO IMPOSBISTh HAUOOJBIIYIO aK-
TUBHOCTb BO BpCMs ayJHUTOPHBIX 3aH9[TPII>i, CJICAOBATh YKa3aHHAM BCAYLICTO NPCHOAaBaTCIid, BBIIIOJHATH
CaMOCTOSITEIILHYIO pad0Ty B 00bEME, YCTAHOBICHHOM paboueii porpaMMOn TUCITUTUINHEI.

JICKITMOHHBIE 3aHSITHS COCTABISIOT OCHOBY TEOPETHUECKOTO OOYUCHHS U MO3BOJISIOT CPOPMUPOBATH
CHCTEMaTU3HPOBAHHBIC OCHOBBI 3HAHHI IO JAUCIUILIMHE, TTO3BOJISIOT PACKpPHITh HanOOJIee CIO0XKHBIE, OCHO-
BOTIOJIArakOIINE BOIIPOCHI.

B xo/e NeKIIMOHHBIX 3aHATUI HAJUICKHUT KOHCIIEKTUPOBATh HanOOJIee BAXKHBIC MOJIOKCHHS U3ydae-
MO TEMBbI, a 0 OKOHYAHUH 3aHSTHUS 33]]aBaTh BOTPOCHI, BRI3BIBAIOIIUE 3aTPYTHCHUS C YCBOCHUEM paccMar-
pHBaeMOﬁ TEMBI. PGKOMGH[[yeTCﬂ nepea CICAyrmruMm JICKOIUOHHBIM 3aHATUCM IMOBTOPHUTHL MaTCpUall pac-
CMOTPEHHON TE€MBbI, U3yUYUTh COBPEMEHHYIO JINTEPATYPY, BBIIOIHUTH CAMOCTOSITEIbHYIO paboTy B 33/1aHHOM
o0BeMme.

HpaKTI/ILIeCKI/IC 3aHATUA IO JUCHUIIIIMHE ITO3BOJIAIOT MMPOBEPUTH YCBOCHHUE TCOPECTUICCKOI0 MaTCpHr-
ana, GopMUPOBATh MPAKTHUECKUE HABBIKU M YMEHHS MO PYKOBOACTBOM IpEToaBaTels, yriayousoT, pac-
HIUPAIOT, A€TATU3UPYIOT MOTYYCHHbIE HA JIEKIIUU 3HaHUS. [IpakThyeckoe 3aHATHE MPEANOoIaraeT BhIOTHE-
HUE TI0 33J]JaHUI0 U TIO0J] PYKOBOJCTBOM IMPENOaBaTENsI OJHON WIIM HECKOJIBKUX MPaKTHYeCKux padot. Jlms
YCTICUTHOTO BBITIONHEHUS MPAKTUYECKUX 3a/IaHUN U OCBOCHMSI TUCIUIUIUHBI Mepe]l KaXIbIM MPaKTHYECKUM
3aHATHEM HEOOXOJMMO BBIYUHUTH TEOPETHUUECKHI MaTepHall COOTBETCTBYIOIIEH TEMBbI, HCIONb3ysS KaK KOH-
CIEKT JIEKIUI, TaK U PEeKOMEHyeMylo JuTepatrypy. [lo pe3ynbrataM BBIIOJHEHHS MPAaKTUYECKON paboThI
MIPOBOMTCS OIICHKA TEKYIIEH YCIIeBaeMOCTH, KOTOpasi CYMMHUPYETCS K pe3yIbTaTaM aTTECTAINH Pa3/IeiioB.

JlaGopaTopHble 3aHSATHS MPEICTABIAIOT COO0W B OOJBINEH CTENEHU CaMOCTOATEILHOCTH BBITIOTHE-
HUE JTA0OPaTOPHBIX padoT, YIIyOISIOT M 3aKPEIUIAIOT TEOPETHUSCKHEe 3HaHWs. Ha 3TuX 3aHSITHSX OCBanBa-
I0TCS HaBBIKU AKCIIEPUMEHTAIBHBIX CIIOCOO0B aHalM3a IEHCTBUTENILHOCTH, (DOPMUPYIOTCS YMEHUSI paboTaTh
¢ mpubopaMu U COBPEMEHHBIM o0opynoBaHueM. JlabopaTopHOE 3aHATHE MPOBOIUTCS B COCTaBE aKaJeMHue-
CKOM Tpynmbl ¢ pa3ielieHueM Ha MOATPYIIBL. J{Js yCHenHoro BEIMOTHEHHUS 1ab0paTOpHBIX padoT U OCBOE-
HUS TUCIUIUIMHEI CIeIyeT 3HaTh TEOPETUUYECKUN MaTepHrall COOTBETCTBYIOIIEH TEMBI, YUETKO CIEeI0BaTh Me-
TOJIMKE BBITIOJHEHMSI 1a00paTOPHBIX paboT, BBIAHHOM MpenojaBaTeneM. [1o pe3ynpTaTam BBINOIHEHUS Ja-
OopaTopHOW pabOTHI MPOBOJMUTCS OIEHKA TEKYIEH YCIEBAEMOCTH, KOTOpas CYMMHPYETCS K pe3yibTaraM
aTTeCTAIUU Pa3JIeNOB.



CamocrosTenbHast paboTa noapasyMeBaeT moja coboi npopadboTKy TEOPETHUECKOT0 MaTepuasa ¢ uc-
MOJb30BAHUEM PEKOMEHAYEMOU JTUTEpPaTyphl IO TOM WM MHON TeMe, MOCIEAYIONIUN OTUET MO Pe3ysIbTaTaM
CaMOCTOSITENTLHOU paboThI B (hOpMe, YCTAaHOBICHHOM MPEIO/1aBaTeIeM.

CpenctBoM HMHGMOPMAIIMOHHON MOIIACPKKH OpPTaHU3AI[MH CAMOCTOSTEIHLHONW pabOTHl CTYIACHTOB B
paMKax y4eOHOUM NUCIHILIMHBI ABIAIOTCA WH(pOpManMOHHO-00pazoBaTenbHas cpena (MOC), snekTpoHHO-
6ubnmotreunsie cuctemsl, foctynasie BUTU HUAY MUOU, aboHeMeHT U TeproanKa.

JlJis BBITOTHEHUSI CAaMOCTOSITENIbHOM PadOThl CTYAEHTY HY>KEH JUOO JIOMAIllHUN KOMIIBIOTEp C J0-
CTYIIOM B HHTEPHET, JIN00 KOMIbIOTepHBIN Kiacc BII.

Kax b1l CTyIeHT uMeeT CBOM JIOTUH U naposis it Bxoaa B MOC.

B pe3ynbraTe 0CBOCHMS IUCHUIUIMHBI CTYACHTHI CIAIOT 3a4eT.

MeTtoanuyeckue peKOMEHIANUM AJIs NpenoaaBareien

Ha nepBom 3aHsATHU 1O JaHHOW y4eOHOW MUCIUIUIMHE HEOOXOAMMO O3HAKOMUTH CTYJIEHTOB C MO-
PSAIKOM €€ U3ydeHUs], PACKPBITh MECTO U POJIb JUCHUILUIMHBI B MPOIIECCe MOATOTOBKH OakaaaBpa 1o Hampas-
JICHUIO «YTIPaBJICHUE B TEXHUYECKUX CHUCTEMax», €€ MPaKTUYECKOe 3HAYEHHUE, TOBECTH /10 CTYJIEHTOB Tpe-
O0oBaHUs Kadeapbl, OTBETUTHh Ha BOIIPOCHI.

[Tpu mMOAroTOBKE K JIGKIMOHHBIM 3aHSITUSIM HEOOXOIMMO MPOAYyMaTh IJIaH €ro MPOBEACHUS, COIEeP-
YKaHHe BCTYMUTEIbHON, OCHOBHOW U 3aKIIOYUTEIHLHON YaCTH JIEKIIMU, 03HAKOMHUTHCS C HOBUHKAMHU y4eOHOU
U METOJIMYECKOW JIMTEPATyphl, MyOJMKAIUAMH MEPUOJAMYECKON TeYaTH IO TeME JICKIIMOHHOTO 3aHSATHUS.
YTOYHHUTH MJIaH MIPOBEACHUS TPAKTUYECKOTO 3aHATHS IO TEME JICKIIHH.

B Xoze JIGKIIMOHHOTO 3aHATHS MPEIOJIaBaTeNb JOJDKEH Ha3BaTh TEMY, Y9eOHBIC BOIPOCHI, 03HAKO-
MUTbH CTYJICHTOB C NIEPEYHEM OCHOBHOM W JIOMOJIHUTEIBLHON JTUTEPATYphl IO TEME 3aHsATUS. PackpbiBaTh co-
Jep’KaHne y4eOHBIX BOMPOCOB HEOOXOAUMO C aKIICHTUPOBAHMEM BHHMAaHUS CTYICHTOB Ha MPAKTUYECKOM
MPUMEHEHUHU PAaCCMATPUBAEMBbIX BHJIOB 3aIllUT U aBTOMATUKHU B JIEKTPOIHEPTreTUUECKUX CUCTEMAaX, a TaKKe
COBPEMEHHBIX YCTPONCTBAX 3aLUTHI U ABTOMATHUKHU.

B xoJie n3nosxeHus JEKIMOHHOTO MaTepralia CielyeT PUBOIUTh Hauboiee spKrue U 3allOMUHAIOII -
ecsl IPUMEPBL, 33/1aBaTh M0 X0y M3JI0KEHHS JEKUUOHHOTO Marepuaia pUTOPUYECKUE BOIIPOCHl U CAMOMY
JaBaTh HA HUX OTBET. DTO CIIOCOOCTBYET aKTMBU3AIIMH MBICIUTEIILHON NESITEIbHOCTH CTYJEHTOB, IMOBBIIIE-
HUIO UX BHUMAHHS U HHTEpEca K MaTepuaiy JICKIHNH, €€ coaepkanuio. [Ipenogasarenb H10MKEH pyKOBOIUTh
paboTol CTYAEHTOB MO KOHCIEKTUPOBAHUIO JICKIIMOHHOTO Marepuaia, MoJI4epKUBaTh HEOOXOIUMOCTh OT-
paXeHUsl B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUM M3y4aeMoil TeMbl. B 3aKIF0UUTEeNbHON YacTH JIEKIIUA HEOO-
X0aUMO c(hOpMYIHPOBaTh OOIIKE BHIBOJBI MO TEME, PACKPBIBAIOIINE COAECPKAHUE BCEX BOMPOCOB, MOCTAB-
JeHHBIX B JeKIud. OOBSBUTH TUTAH OYEPETHOTO MPAKTUYECKOTO 3aHATHS, 1aTh KPaTKUE PEKOMEHAAINU IO
MOATOTOBKE CTY/IEHTOB K IMPAKTUYECKOMY 3aHATHUIO.

[Tpu MOATOTOBKE K MPAaKTUYECKOMY 3aHATHIO MPETnogaBaTeNio HEOOX0AUMO YTOYHHUTD IJIaH €ro Mmpo-
BEJICHUSI, POJAYMaTh MepeUYeHb 3ajad, MOJUICKAMUX PEIICHUIO BO BPEMs IPAKTUYECKOro 3aHsATus. OKa3bl-
BaTh METOJMYECKYIO MOMOIIb CTYJEHTaM B MOATOTOBKE K 3aHSATHIO, BHIMIOJHEHUIO JOMAIIHUX 3aJaHuil. B
X0JI€ MPAKTHYECKOTO 3aHSATHS BO BCTYMHUTEIHHOM CJIOBE PACKPBITh TEOPETUUYECKYIO M MPAKTUUECKYI0 3Ha-
YUMOCTh TE€MBI, OMPEIEITUTh MOPSAIOK €ro MPOBEACHHs, KOJIWYECTBO pemaeMbix 3amad. [lenecoobpasHno B
XOJIe pelleHus 3a7a4 3aJaBaTh 00yUYaOIUMCS JAOMOJHUTEIbHBIC U YTOUHSIONINE BOTPOCHI C IIENIbIO BBISC-
HEHUsl TIyOWHBI 3HAHWN MO paccMaTpuBaeMoil TeMe. B 3akiIfounTeNnhbHON YacTH MPAKTHUYECKOTO 3aHSATHUS
CJIeTyeT MOABECTH €r0 UTOTH: JaTh OOBEKTUBHYIO OIIEHKY OTBETOB KaXKIOTO CTYACHTa U Y4eOHOU TPyl B
1eaoM. PacKphITh MOJIOKUTENbHBIE CTOPOHBI M HEIOCTATKU MPOBEIEHHOTO MpaKTUYecKoro 3aHsAtus. OTBe-
TUTH HA BOIIPOCHI CTYIeHTOB. Ha3BaTh TeMy ouepeTHOTo 3aHATHS.

[Ipu moaroToBKe K 1a0OPaTOPHOMY 3aHATHUIO MPETOAaBATEI0 HEOOXOIUMO O3HAKOMHUTHCS C HOBEM-
IIUMH HAyYHBIMHU pa3pabOTKaMH, MEPUOJIUUYECKON MEYaThl0 MO TEMATHUKE 3aHATHUS IS TOTO, YTOOBI TO/I-



YEePKHYTh BOKHOCTh M3Y4aeMbIX BOIPOCOB B O0JIACTH PEICHHON 3al[UThl U aBTOMATHKH, 0003HAYUTH HEOO-
XOJMMOCTh 3HAHUS M TIOHMMAaHHS OCHOBOIIOJIATAIONIMX TEOPETUYECKUX BOIMPOCOB, KaK Oa3mca sl 1mocie-
JYIONIMX HAYYHBIX pa3pab0TOK M YCIEIITHOTO OCBOSHHMSI KBAM(UKAIMK OaKaiaBpa M0 HAIPABICHUIO «DJIeK-
TPOSHEPIeTHKA U JICKTPOTEXHUKA». B Havase 3aHsATHS HEOOXOAUMO YETKO 0003HAUUTh 11€JIb, TPEOOBAHUS K
BEITIOJTHEHUIO JIA0OPATOPHBIX padoT, COJAepKaHUE OTYeTa Mo JiabopaTopHou padote. Ilo pesymbraTtam BbI-
MOJIHEHUS 1a00paTOPHBIX PaboT 1eIeco00pa3Ho 3a4aBaTh O0YUYAIOIIMMCS JOMOIHUTEIBHBIE U YTOUYHSIOIINE
BOIPOCHI C IEJIbIO MOBBIIICHUS TJIyOMHBI 3HAHUK 1O paccMaTpuBaeMoil Teme. Bompockl HE0OXO0IUMO MO-
CTPOUTH TAKUM 00Pa30M, YTOOBI X COIEPKAHUE OTPAKAIO HAUOOJIBIIUM 00Pa30M MPAKTUIECKOE TPUMEHE-
HHE PACCMAaTPUBACMBIX BHJOB 3aIlUT U aBTOMATHKH C HEOOXOIUMOCTBIO TEOPETUIECKOr0 000CHOBaHHs. B
KOHIIE 3aHSTHS MPENOoaBaTeb JODKSH OTBETHTh Ha BOIPOCHI CTYAECHTOB, 0003HAYMTh HanOOJIee BaKHbBIC
BBIBOJIBI ITO TCMATHUKEC ITPOBOAUMOI'0O 3aHATHA.

[Mocnie KaxIoro JEKIIMOHHOTO, MIPAKTUYECKOTO M JIAOOPATOPHOIO 3aHATHS HEOOXOAUMO Cenarh Co-
OTBETCTBYIOIIYIO 3allMCh B XXypPHajaX ydeTa MOCCHIACMOCTH 3aHSITUH CTYJACHTAMH, BBISICHHTH Yy CTapOCT
Y4eOHBIX TPYII NPUYUHBI OTCYTCTBUS CTYACHTOB Ha 3aHATHX. [IpOBOIUTH rpyNIoBble U WHANBHUIYAIbHbIC
KOHCYJIbTAI[MH CTYACHTOB B XOJI¢ MX MOATOTOBKM K TEKYIICH M MPOMEKYTOYHOH aTTeCTAllMu 10 y4eOHO
JMCIUILIHHE.

[Tporpamma cocrasiieHa B cootBeTcTBUU ¢ TpeboBanusimu OC HUAY MUDU u y4eOHbIM 11aHOM
10 HarpaBJIeHUIO NoAroToBkH 27.03.04 YpapiieHue B TEXHUYECKUX CUCTEMAX.

Pabouyto nporpammy cocrasui: goueHt lerones C.C.

Penensent: nouent Edpemona T.A.

[Tporpamma onobpena na 3aceqanuu Y MKH 27.03.04 YpaBieHue B TEXHUYECKUX CHUCTEMaX.
[Ipencenarens yuebHO-MeToanueckoi komuccuu Medenosa F0.A.



