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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMmeHoBaHue
KaTeropuu
(rpynnsi)
KOMMNEeTeHU !

Kop mn
HauMeHOoBaHue
KOMMNeTeHuumn

Kop u HauMmeHoBaHue
UHAUKaTOPa AOCTUXEeHUA
KoMneTeHuuu

Pe3ynbTaThbl 00y4eHus
(3HaTb, ymeTb, BNageTb,
COOTHEeCeHHble C
MHOMKATOPaMMU JO0CTUXKEHMS
KOMMNEeTEeHL,UHN)

lpoeccroHasbHble KOMMNeTeHLnK

He npenycmoTpeHo

MK-2 CnocobeH
aHaM3MpoBaTb
peXunMbl paboThl
CUCTEM
3N1eKTpocHabxeHmns
n (nnn)
3/1IEKTPO3HEPreTMYye
CKUX CUCTEM

MK-2.3 ObecneynsaeT
3afaHHble NapaMeTpbl peXxnma
CUCTEM 3N1EeKTPOCHabXXeHns 1
(nnn) aneKTpoaHepreTUYecKmx
cucTem

BrnaneTb MmeTogamm pacyeTa
napaMeTpoB YCTPONCTB
penieHom 3almnThl 1
aBTOMaTUKU

3HaTb Ha3Ha4YeHue,
TpeboBaHWA, NPUHLMMbI
BbIMOJIHEHWS, XapaKTEPUCTUKMN,
CXeMbl, 3/1e-MeHTHYI0 6a3zy,
HOMEHKNaTypy BbiMyCKaeMbIX
MPOMbILLAEHHOCTbIO YCTPONCTB
penenHom 3a-WmnThl 1
aBTOMATUKW, YNpaBJieHUs
aBapUHbIMK peXxnumamu,
yCTaHaBMBaeMbIX Ha 06beKTax
3NEKTPOIHEPreTUYECKNX
cmcTem

YMeTb OCyLecTBNATb
pa3paboTKy NPUHLMNNABHBIX U
MOHTa>XHbIX CXEM YCTPOWCTB
penenHon 3allnTbl 1
aBTOMaTUKM 06bEKTOB
3N1EKTPOIHEPreTNYECKNX
cnctem.B3

2. MecTo gucuunauHbl (MOpynsa) B CTPYKType obpa3oBaTesibHOW NPOrpamMMbl

MecTo aucuunanHbl (Moayns) B CTPYKType obpa3oBaTesibHOM MPOrpaMMmbi:

Kopg

KoMn MpepwecTsylowmne
eTeH AUCLUMJIUHDI
LUK

napannenbl-lo ocBauBaeMbie
AUCUUNJIUHDbI

Mocnepylowme AUCLUNIIUHBI




Teopus aBTOMaTUYECKOrO
ynpasieHus

MK-2

MepexonHble Npouecchl;
Mpon3BoACTBEHHAsA NPaKTUKa:
TeXHoJIorn4yeckas npakTuka

ABTOMaTMKa
3NEKTPO3HEPreTUYEeCKNX CUCTEM;
[ocynapCTBeHHas UTOroBas
aTTecTauns: NoAroToBKa K
npoueaype 3alnThl 1 3aWmnTa
BbIMYCKHOW KBaJIMPUKALMOHHOM
paboTbl; LanbHue NMHUN
aneKTponepenayn CBEPXBbICOKMX
Hanps>KeHun; MNepexoaHble
npoueccol; NMpon3sBoAcTBEHHAS
npakTWKa: npeagunioMHas
npakTuka; Pexxumbl paboThl
anekTpoobopynoBaHms
3N1EKTPO3IHEPreTUYECKNX CUCTEM;
TexHVKa BbICOKUX HaMPSXKeHUN;
TexHosornyeckas 4actb
INEKTPUYECKMX CTAHLUMIA

3. 06beM aucumMnanHbl (MoAynsA) B 3a4eTHbIX € AUHULLAX C YKa3aHMeM Koau4yecTBa
aKageMU4yeCcKUX 4acoB, BbiAeJIEHHbIX HA KOHTAKTHYIO paboTy oby4yalowumxcs ¢
npenopgasaTesieM (No BMpaM y4eOHbIX 3aHATUMA) U HA CAaMOCTOATEJIbHYIO paboTy

obyuvarowmxcs

B 5 cemecTp 6 cemecTp
cero 4yacos

yacos / yacos /

. / 4acoB B
Bup yuebHoin paboTbl o 4acoB B 4acoB B
3/1eKTPOHHOM . .
dbopme 3N1eKTPOHHOM | 3JIEKTPOHHOM
¢dopme ¢dopme

AyauTopHas KOHTaKTHas paboTta (Bcero), 112 48 64
B TOM yucne:
Jlekuunn 32 16 16
MpakTuyeckne 3aHATUS 64 32 32
NabopaTopHkle paboTsl 16 0 16
CaMocToaTenbHasa pabora (Bcero), 140 96 44
B TOM Yucne:
NOAroTOBKa K NMPaKTUYECKUM 3aHATUAM 60 40 20
NnoAroToBKa K 3K3aMeHy 60 56 4
NoAroToBKa K labopaTopHbIM paboTam 20 0 20
KoHTponb 36 0 36
UToro: yac 288 144 144
UToro: 3.e. 8 4 4

4. Copep>XaHue aucumMniauHbl (Moayns), CTPyKTypupoBaHHOe no TeMaM (paspenam),
C YyKa3aHueM OTBeAeHHOro Ha HUX KoJiMyecTBa aKkageMUu4eCKux 4acos U BUA0OB

y4eOHbIX 3aHATUHI

No
paspena

HauMmeHoBaHMe pa3pgesia AUCLUNJIUHBI

Bupbl yuebHOM
HarpysKu u ux
TPYAOEMKOCTb, 4achbl

Bcero
Yyacos

N3 [ NP|N3|CPC




1 OcHoBHble NoHATKSA 06 P3A B 23C 410 8] 16 28
2 3awwmTa JI3M o1 K3 810116 40 64
3 3aumTa reHepaTopos 4101 8] 40 52
4 3allUnTa BbICOKOBOJIbTHLIX 3 4141 8] 12 28
5 3awmTa TpaHCOpPMaTOpPOB 1 aBTO-TPaHC(HOpPMaToOpPOB 41416 4 18
6 Bnabl yCTPOWCTB U NPUHLNMLI BbINOAHEHNUS TAY 414 |6 | 14 28
7 MunKponpoLLeCCOpHbIE YCTPOMNCTBA 3aLMThl 414 (12| 14 34
KoHntponb| 0 | O | O 0 36
Ntoro| 32| 16| 64| 140 | 288
4.1 Copep>XaHue NEeKUUOHHbIX 3aHATUH
KonuuectBo
Ne HauMeHoBaHMe Copep>xaHue nekuuum yacos /
Tema nekuumu (mepeyeHb ANAAKTNYECKUX eANHNLL: 4YacoB B
3aHATUA paspena .
paccMaTpuBaeMblX NOATEM, BOMNPOCOB) | 3/IEKTPOHHOMN
¢dopme
5 cemecTp
MPUHLANG] BHINOHEHMS Buapl 3awmT, napaMeTpsl cpa6aTb|Bvava
3alWnT 3.[. OT KOPOTKUX 3aMbIKaHUN 1
3aLMUT aCMHXPOHHbIX 1
3awuTa ne-perpy3ok. MpuHUMNuanbHble CXeMbI
1 CUHXPOHHbIX o 2
BbICOKOBOJIbTHbIX D[] . 3aLUNT 31eKTpoABUraTenen Ha
3NeKTpoLBUraTenei 9 y
3/1EKTPOMEXAHNYECKOW 3/1IEMEHTHON
(3.4.) ba3e
OcobeHHOCTN 3aLLnThI JononHnTensbHble yHKLUN
) 3awuTa dNeKTpoABuUraTesie Ha | MMKPONPOLLECCOPHbIX 3awnT .M. 2
BbICOKOBOJIbTHbIX D[ LMPOBOI 3/IEMEHTHON CTpyKTYypHas CXeMa MUKPOMPOLIECCOPHON
baze. 3aWwmThl 3. 1.
3 3alMTa reHepaTopos 3awuTa poTopa 3awuTa poTopa OT oancpasHblx n 2
reHepaTopa LBYX(ha3HbIX 3aMbIKaHUA Ha 3eMJII0.
3awuTa CTaTopa reHepatopa oT
4 3aLMTa reHepaTopos 3awmTa OT KOPOTKIAX BHYTPEHHUX MNOBPEXOEHWNNA - ?
3aMblKaHUK andepeHumnansHas 3aWwnTa, 3awmra ot
BHELUHUX K.3.
MpUHUMUNLI OENCTBUA, MapaMeTpbl
cpabaTbiBaHMA, BpeMEHHas
5 3awwa 7130 oT K3 ﬂ,VICTéJHLI,I/IOHHble 3aLNUThl | XapakTepucTuka ANCTaHLNOHHON 2
JIMHWI 3NneKkTponepeaay. | 3awuTsl. MprHUMNManbHas cxeMa
TPexXcTyneH4yaTon AUCTaHLNOHHON
3aLUNThI.
TOKOBbIE 3ALUMTbI AMHUIA MpUHUMUNBLI OERCTBKSA, napameTpbl )
sneKTponepenay ¢ cpabaTblBaHUS MaKCUMalbHOW TOKOBOW
6 3awwmTa JIaMn ot K3 HanpasJieHHOW 3awwunThl (MTH3). 2
LBYXCTOPOHHUM
BpemeHHas xapakTtepuctmka MTH3.
NMUTaHNEM.
MpuHumMnuanbHas cxema MTH3.
Ha3Ha4eHne 1 0CHOBHbIE BUAbI 3aLUNT
JI3M oT MexaygasHbix K3. MpuHumn
LeiCcTBMA N NapaMeTpbl cpabaTbiBaHUS
.| TokoBoW oTCeykm JIAM. MpuHUMnuanbHbie
ToKoBble 3aLnTbl MNHWIA y
sneKTponepenay ¢ CXEeMbl TOKOBOW 0TCeYKU. MprHLmMn
7 3awwmTa 130 oT K3 LencTBms n napameTpsl cpabaTbiBaHMA 2
OLHOCTOPOHHUM . y
nATaHMEM MaKC/MMasibHOM TOKOBOW 3awmTbl JISM.

MpyvHUMNManbHble CXEMbl MaKCMMasbHOW
TOKOBOM 3aWwuThl JIAM. CovyeTaHune
TOKOBOW OTCEYKWN N MaKCUMabHOWN
TOKOBOW 3aLLUTHI




3awwmTsl JI3M,
obnapgatolime CBONCTBOM

MpuHUMN BeAnCTBMA U Pa3HOBUAHOCTM
angdepeHumnanbHbix 3awmuT J13M.

8 3awmTa 130 oT K3 N . 2
abcontoT-HoM MpUHLMNBI AENCTBUS BbICOKOYACTOTHbIX
CeNeKTUBHOCTN. 3awmT JISM.
ABTOMaTMYeCKMe YCTPONCTBa 4J1A
perynuposaHus napameTtpos 33C B
Tunbl aBTOMaTUYECKNX HOPMaJibHbIX PeXUMax (pexunMHas
YCTPOWCTB A8 aBTOMaTuMKa). ABTOMaTM4ecKune
ynpaBneHuns pexxruMaMn | yCTPOMCTBa 414 ynpaBiaeHns
9 OCHOBHbIe NMOHATUS 06 | 91eKTPOIHEP-TETUYECKNX | SHEPrOCUCTEMOW B aBapUNHbIX PEXMMaXx- 2
P3A B 33C cuctem (33C). MpuHumnel | penenHas 3awuTa, ceTesas u
MOCTPOEHUS YCT-PONCTB | CneumnanbHas NpoTnBoaBapunHas
penenHon 3awnTsl 1 aBToMaTuka. CTpykTypa YP3A.
aBToMaTVKu (YP3A). Pa3HOBUOHOCTU 3/1€KTPUYECKUX pefe.
TpeboBaHus K pene, Npu-MeHseMbIM B
YP3A.
OcobeHHOCTM Npo-
LL,eccoB NPOU3BOACTBA U
pacnpeneneHuns OcobeHHOCTU NpoLEeccoB NPOM3BOACTBA M
3NEKTPO3HEPrUN N BUAbI | pacnpeneneHuns 3neKTposHepruv. Buaebl
10 OcHoBHble NoHATUS 06 | 3HeproobbeKToB B 3N1eKTpoTeXHNYeckoro obopynoBaHus. 2
P3A B 93C 3/IEKTPO3HEPreTNYECKUX | Buabl 31eKTpU4ecknx ceTen.
cuc-temax. OCHOBHble CenekTUBHOCTb. bbiICTpoaencTBMeE.
TpeboBaHuA K YyBCTBUTENLHOCTb. HafeXHOCTb.
YCTPONCTBAM pesielHomn
3alWMUTbl U aBTOMATUKN.
WToro 3a cemecTp: 20
6 cemecTp
Buabl noBpexaeHnin n HeHopMaJsibHbIX
3awuTa MpUHLMNGI BEINOSHEHUS | pexXunMoB 1 TpeboBaHUs K 3aluuTe.
11 TpaHCcopMaTopoB ” 3aWmT 3awnThbl TpexgasHbIX ABYX0OMOTOYHbIX 2
aBTO-TPaHCMOPMATOPOB | TPAHCHOPMATOPOB. TpaHChopMaTOPOB HaNpsXKeHNEM
6(10)/0,4 kB.
3aLWwnThbl CUIT0BLIX MpUHLMNLl BencTena
3awuTa 4
TpaHCcopMaTopoB ” anddepeHunansHon 3awmuTbl T n AT,
12 TpaHCcopMaTopoB ” 2
aBTOTpaHcdopmaTo-poB | AuddepeHunanbHas 3aliunTa.
aBTO-TpPaHC(OpPMaToOpOB y
(T n AT). Ha3HayeHue n npuHLun LencTBusS.
Ha3Ha4yeHune n TeXHNKO-3KOHOMUYecKas
3thpekTnBHOCTL AlB. TpeboBaHus K
BbIMNOJIHEHWIO YCTponcTB AlB. Cxema
Buabl yCTponCTB 1 ABTOMaTU4eckoe Tpexdga3Horo ogHokpaTHoro AMB Ha J13M
13 MPVHLMMbI BLINOJIHEHWA | MOBTOPHOE BKJOYEHUNE C OAHOCTOPOHHWM MUTAHNEM. 2
MAY n3n (ANB). OcobeHHocTn AMNB Ha NMHUAX C
OBYXCTOPOHHUM nuTaHueM. Bugbl AlB,
nprvMeHseMble Ha JINHUAX C
[BYXCTOPOHHUM MUTaHUEM.
Ha3Ha4yeHune n TeXHNKO-3KOHOMUYecKas
. ahekTnBHOCTL ABP. Cnocobbl
Buabl ycTponcTs u ABTOMaTun4yeckoe
opraHu3aLuun pe3epBHOro NUTaHns
14 MPVHLMNbI BLINOJIHEHWA | BKJIIOYEHME pe3epBHOro b 2
notpebutenein. TpeboBaHms K
MAY nutanus (ABP). o
BbINOJIHEeHNIO ycTporcTB ABP. Cxema
ycTponcTsa ABP ¢ fBHbIM pe3epBoMm.
MwukponpoueccopHble 3awuTbl JI3T -
MuvikponpoLeccopHble MuKkponpoLeccopHble »
15 9 0COBEHHOCTW , NPUHLN AEACTBUS, 2
YCTPOMCTBA 3aLMThI 3awmTsl J13M p "
KOH(Urypuposarue - "Cupnyc-2MJ1
MwukponpoueccopHble 3awuTsl JI3TT -
MwukponpoLeccopHble MuKponpoLeccopHble ponpoL P 7
16 . 0COBEHHOCTY , NPUHLMN AENCTBUS, 2
YyCTPOMCTBa 3aLUMnThbI 3alMUTbl FeHepaTopoB
KOH(MIrypuposaHme
WToro 3a cemecTp: 12
WTtoro: 32




4.2 Copep>xaHue nabopaTopHbIX 3aHATUM

Ne
3aHATUA

HaumeHoBaHue
paspena

Tema
nabopartopHoro
3aHATUA

Copep>xaHue nabopaTopHOro 3aHATUsA
(NepeyeHb AMOAKTUYECKUX eAVHNLL:
paccMaTpuBaeMbIX NoATEM, BOMPOCOB)

Konunyectso
4yacos /
4acoB B

3NEeKTPOHHOM

cpopme

6 cemecTp

MwukponpoueccopHble
YyCTPOWCTBa 3aLUuThl

KoHuryprposaHume
MMM 3awmTol

KoHdurypuposaHve MI 3awwmThl

Buabl yCTPONCTB 1
MPUHLMMbI BbINOIHEHNS
nAay

NcnbiTaHne AMNB

PacyeT BblAEP)KKMN BPEMEHUN Ha
NMOBTOPHOE BKJIOYEHME BbiKtoYaTend t
AlB ycTaBKW pesie KOHTPOS
CMHXpoHM3Ma ?KSS , MakCcMasibHOM
BE/IMYUHBI PA3HOCTUN 4acToT, Npwu
KOTOPbIX MOXET MPOU3BOANTLCS
NMOBTOPHOE BKJIIOYEHME Npn
HECUHXPOHHbIX HAaNPSXXEHNSX MO KOHLUAM
nmHum fS. CocTaBnieHme CxeMbl Lienen
HecooTBeTCTBMeE ycTponcTB AMNBOC ans
BbIK/IIOYATEN S, BK/HOYAOLWEr0Cs MEPBbLIM,
N 4119 BbIKJIIOYaTENs, BKOYaOLWEerocs
BTOPbIM.

BuAbl yCTPOWCTB 1
MPVHLMMbI BbINOAHEHNS
MnAYy

NcnbiTaHne AlNB

PacyeT BblAep)XKN BpeMeHUN Ha
NMOBTOPHOE BKJIIOYEHME BbIKOYaTENS
tAlB ycTaBKK pesie KOHTPOJIA
CUMHXPOHM3Ma ?7KSS , MakcumansHom
BEJINYUHBI PA3HOCTUN 4acToT, Npwu
KOTOPbIX MOXXET MPON3BOANTLCA
NMOBTOPHOE BKJIIOYEHMEe Npu
HECVHXPOHHbIX Hanps»XeHNAxX no KoHLam
nvHum fS. CocTaBrieHne cxeMbl Lienen
HecooTBeTCTBUe ycTponcTe AMNBOC ans
BbIK/IIOYATENS, BK/IOYAOLWErocs nepsbiM,
1 015 BbIKJIOYaTENA, BKJKOYaloLwerocs
BTOPbIM.

MwukponpoueccopHblie
YyCTPOWCTBA 3aLUuThl

KoHuryprposaHue
MMM 3awmThl

KoHuryprposaHue Ml 3aLuTol

3awmTa
TpaHchopMaToOpPOB U
aBTO-TPaHChOPMaTOpPOB

WcnbiTaHne 3awuT
TpaHChOopMaTopoB

HasHayeHve v BUAbI 3aLLKT.
MprvHUMNYanbHas cxema 3alnThl
TpaHcopMaTopa OT BHYTPEHHUX U
BHELWHNX K3 n oT neperpysku. Pacyet
3alLnT TpaHcdopmaTopa. NcnbiTaHne
3alWMThl TpaHcopMaTopa npu
MexaydasHbeix K3 BHyTpu
TpaHchopMaTopa B NUTAlOLLENCS CETU 1
npu neperpyske.

3awmTa
TpaHCpOpMaTopoOB 1
aBTO-TpaHChopMaToOpPOB

VcnbiTaHne 3awuT
TpaHChOopMaTopoB

Ha3HayeHve 1 BUAbI 3aLUNUT.
MpuHUMNanbHas cxema 3auThl
TpaHcopMaTopa OT BHYTPEHHUX 1
BHeLWHNX K3 n oT neperpysku. PacyeTt
3alnT TpaHcdopmaTopa. UcnbiTaHne
3aWMThl TPaHcopMaTopa npwu
MexaydasHbix K3 BHYyTpu
TpaHcdopMaTopa B NUTaKOLWENCA ceTu n
npu neperpyske.




3awuTa
BbICOKOBOJIbTHbIX I[]

3awmTa
BbICOKOBOJIbTHbIX
3N1eKTpoaBuraTenen.

Ha3Ha4veHue v Buabl 3awmT. Cxema
3aLUNTbl CMHXPOHHOI O
3NEeKTPOABMraTeNs Ha NepPeMEHHOM
onepaTMBHOM ToKe. MiCMblTaHMe 3aWwmT
ACUHXPOHHOI 0 3/IeKTPOABUraTens ¢
3aBUCMMON 1 C HE3aBUCMMON
XapaKTepUCTUKON AeACTBMSA 3aLLNThl OT
Harpy3ku.

3awmTa
BbICOKOBOJIbTHbIX I/[]

3awmTa
BbICOKOBOJIbTHbIX
3NeKTpoaBuraTenen.

Ha3HayeHwue n Buabl 3aWwuT. Cxema
3alWMTbl aCUHXPOHHOI O
3NEeKTPOABUraTENS Ha NEPEMEHHOM
onepaTUBHOM TOKe. MicnblTaHWe 3awmnT
ACUHXPOHHOIO 3/1EKTPOABMraTeNs C
3aBUCKMMON U C HE3ABUCUMON
XapaKTEPUCTUKON AENCTBMA 3alMThbl OT
Harpysku.

WToro 3a cemecTp:

16

WToro:

16

4.3 Copep>XaHue NPaKTUYECKUX 3aHATUN

Ne
3aHATUA

HaumeHoBaHue
paspena

TeMa npakKkTuyeckoro
3aHATHA

Copep>xaHue NPpaKTUYECKOro 3aHATUA
(nepeyeHb AUOAKTUYECKNX eAVHNLL:
paccMaTpUBAEMbIX MOATEM, BOMPOCOB)

Konuyectso
Yyacos /
4acoB B

3/1IeKTPOHHOM

¢dopme

5 cemecTp

3awuTa reHepaTopoB

PacyeT 3aLuunThl
cTaTopa reHepaTopa

OnpepneneHune TokoB cpabaTbiBaHUS
ang.3awunTel. OnpegeneHve 4SHbI
3alUMLL@EeMbIX 30H HanpaBAEHHbIX
angsawmnTel. OLeHKa YyBCTBUTENBHOCTHU
ang3amnThbl.

3almMTa reHepaTopoB

PacyeT 3aWmnThl
CTaTopa reHepaTtopa oT
BHELUHMX K.3.

CocTaBneHne NpuHLUNuManbHON CXeMbl
[BYX-CTYMeH4YaToN TOKOBOWN 3aLUuThI.
PacyeT BTOPMYHbIX TOKOB CpabaTbiBaHMA
(ycTaBoK pene) AByXCTyneH4YaTon
TOKOBOW 3alnTbl. [locTpoeHne
BPEMEHHOW XapaKTepUCTUKN LENCTBUA
3awWwmT reHepartopa. lNpoeepka
4yBCTBUTEJSIbHOCTM 3aLlLUT reHepaTopa.

3aluTa reHepaTopos

3awmTa poTopa oT
3aMblKaHMA Ha 3eMJ1t0

CocTaBneHune NpMHUUNNANbHOW CXEMBI
3aLLUNTDI

3awmTa reHepaTopos

PacyeT 3awWmnThl
cTaTopa reHepaTopa

OnpeneneHne TokoB cpabaTbiBaHNA
andg.3awmnTel. OnpegenexHve 4vHbI
3alMLL@eMbIX 30H HanpaBeHHbIX
angsawmnTel. OLeHKa YyBCTBUTENbHOCTHY
and3anTol.

3awwmTa J1301 oT K3

PacyéT HanpaBfieHHbIX
TOKOBbIX OTCEYEK.

OnpepeneHne TokoB cpabaTbiBaHusa TO.
OnpegeneHune LAVHbI 3aLLMLL@EeMbIX 30H
HanpaeaeHHbIX TO. OueHKa
4YYBCTBUTENIbHOCTMW Ha-npaBJieHHbIX TO.
Ob6ocHOBaHMe NCNOb30BaHUSA OpraHa
HanpaBaeHns MOLLHOCTK B cocTage TO.

10

3awwmTa J13M ot K3

3awwmTa J1301 oT
3aMblkaHui 1 a3bl Ha
3eMJ110

MpoeKkTMpoBaHMe TPEXCTyneH4YaTomn
TOKOBOW 3alLNTbl HYJIEBOW
nocnefoBaTebHOCTM OT 0AHOMA3HbIX
KOPOTKUX 3aMblKaHUI.




3awwmTa /1301 oT

MpoeKTpoBaHMe TPexcTyneH4YaTon
TOKOBOW 3aLUTbl HYyJIeBOW

11 3awwmTa J13M ot K3 3aMblkaHuin 1 ¢a3bl Ha 2
3eMII0 noc/Ief0BaTeNIbHOCTM OT OLHOMA3HbIX
KOPOTKUX 3aMblKaHUM.
AHanu3 cogepxaHusa 3afaHus un
NCXOAHbIX faHHbIX. PAaCYéT nepBuYHbIX
CONpoTMBAEHN cpabaTbiBaHNA CTyNeHen
3aWwmnTbl. OnpeneneHne BpeMeHm
cpabaTbiBaHNA CTyMNeHeN 3allnThbl.
PacyéT gmctaHumoHHon | CocTaBsieHMe yNpoLeHHON
12 3awwmTa J13M ot K3 3a-LWNTbl IMHUK NPUHLANMANBHOW CXEMbI 2
aneKkTponepenayu. TPEexXCTyneH4YaTon AUCTaHLMOHHON
3alWMTbl B O4HONHENHOM M306parkeHUNn.
Pac4yéT ycTaBoOK penie CONpPOTUBAEHUI 1
npoBepKa YyBCTBUTENbHOCTM 3aLUNTLI.
MocTpoeHme BPeMEHHON XapaKTePUCTUKI
LencTBNSA 3aLluUThl.
OnpepneneHune TokoB cpabaTbiBaHus TO.
OnpegeneHne LAnHbI 3alMLLI@EMbIX 30H
PacyéT HanpaBneHHbIX | HanpaBneHHbIx TO. OueHKa
13 |3awwta 130 o1 K3 P P 4 2
TOKOBbIX OTCEYeK. 4yBCTBUTEJIbHOCTMW Ha-npasJieHHbIX TO.
O6oCcHOBaHMe NCNOIb30BaHUSA OpraHa
HanpaBaeHNs MOLLHOCTK B cocTaBe TO.
CocTaBsieHne NPUHLUUMNMANLHON CXEMbI
[BYX-CTYMeH4YaTON TOKOBOWN 3aLUuThI.
PacyeT BTOpPUYHbLIX TOKOB CpabaTbiBaHMA
3awwmTa JI3M o1 CTaBOK penie) ABYXCTYNeH4YaTon
14 |3awwra 1130 o1 K3 - (ycrasok pene) asyxcty 2
MexayhasHbix K3 TOKOBOW 3alLuThl. [locTpoeHne
BPEMEHHOW XapaKTePUCTUKIN AEeNCTBMA
3alNT AnHMIA. NpoBepka
4YBCTBUTEJSIbHOCTM 3aLUUT JNHNIA.
Pac4yéT TOKOB KOPOTKMX .
N OnpegneneHune TokoB K3 os1a pacyéTta
3aMblKaHui (K3) 1
napa-meTpoB cpabaTbiBaHNS TOKOBbIX
OCHOBHble MoHATUSA 06 | n3yyeHume cno-cobos
15 3aWmnT. OLEeHKa YyBCTBUTENLHOCTH 2
P3A B33C OLEHKN
TOKOBbIX OTCeYeK rpamnyeckum n
YyBCTBUTENbHOCTY
aHaMTMYyecknM cnocobom.
TOKOBbIX 3aLUUT.
MpoekTnpoBaHue AHanns cofep)xaHva 3agaHuns u
OBYXCTYyneH4YaToun NCXOAHbIX AaHHbIX. PacyeT napamMeTpoB
21 3awmTa J13M ot K3 TOKOBOW 3aLUThI cpabaTbiBaHUS TOKOBOW OTCEYKUN JINHWIA. 2
pafvanbHOM CeTu OT PacyeT napameTpoB cpabaTbiBaHMA
MexaydasHbix K3. MaKCUMasibHOW TOKOBOWM 3aLlUTbl IMHWUNA.
OnpepeneHne TokoB K3 s pacyéTa
napameTpoB cpabaTbiBaHUS TOKOBbIX
23 OcHoBHble NoHATUSA 06 | PacyeT ycTaBoK 3aWwmnT. OLeHKa YyBCTBUTEbHOCTM 2
P3A B 33C neperpysku TOKOBbIX MaKCMMaJibHbIX 3aLLUUT ,
rpauyecKum 1 aHaIMTUYeCcKnM
cnocobom.
PacyéT TokoB KopoTkux | OnpegeneHue Tokos K3 onsa pacyéta
3aMblkaHum (K3) un napameTpoB cpabaTbiBaHUS TOKOBbIX
24 OCHOBHble MoHsATUSA 06 | M3yyeHue cno-cobos 3aWwmnT. OLEeHKa YYBCTBUTEIBHOCTM 2
P3A B 23C OLIEHKMN TOKOBbIX MakCUMabHbIX 3awunT 1,2,3,4
YYBCTBUTENbHOCTY CTYNeHun, rpadnyeckum n
TOKOBbIX 3aLLUT. aHaIMTNYeCcKnM cnocobom.
Pac4yéT TOKOB KOPOTKUX .
o OnpegneneHune TokoB K3 os1a pacyéTta
3aMblKaHui (K3) 1
napa-mMeTpoB cpabaTbiBaHNSA TOKOBbIX
OcHOBHble NoHATUS 06 | n3yyeHne cno-cobos
25 3aWmnT. OLeHKa YYBCTBUTENLHOCTH 2
P3A B 33C OLIEHKMN
TOKOBbIX OTCeYeK rpamyeckum n
YyBCTBUTENbHOCTY
aHaIMTMYeCcKnM cnocobom.
TOKOBbIX 3aLUUT.
Wtoro 3a cemecTp: 30

6 cemecTp
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PacyeTt napameTpos
cpabaTbiBaHUS 3aWuUT
aiekKTpoasuratTena ot

PacyeT NepBMYHbLIX U BTOPUYHbIX
napamMeTpoB cpabaTbiBaHWUS 3aLLUT U
NpoBepKa YyBCTBUTENbHOCTM 3aLUUT OT

3awuTa K3. AHann3 nosefeHns 31eMeHToB
4 BCEX BMIOB MoBpe-
BbICOKOBOJIbTHbIX 3] . NPUHLANMANbHBIX CXeM Npu
XKOEHUN 1 OT
MexaydasHbix K3, ooHO(a3HbIX
TEXHONOr N4eCcKmx .
3aMbIKaHWU Ha 3eMJIt0 1 Npwn
neperpysok.
neperpyskax.
PacyeT napameTpoB
AHanus cofepxaHusa 3afaHuns un
cpabaTbiBaHUS 3aWuUT
NCXOAHbIX AaHHbIX. [peAcTaBneHne
3awuTa NEKTPOABUTATENA OT NPUHLMUMNMANbHBIX CXEM 3aLmnT C
5 BCEX BUJ0B MNoBpe- o o
BbICOKOBOJIbTHbIX 3] PR S 3aBUCUMON N HE3aBUCUMOWN
XapaKTepUCTUKOWN LeNCTBUS Npu
TEXHONOr N4ecKmx
neperpyskax.
neperpysok.
PacyeT napameTpoB
cpabaTbiBaHUS 3aWuUT
neKTpoaBuraTens ot
6 3awuTa BCEX BU0B CocTaBsieHve NpUHLMUMNANbHbIX CXeM
BbICOKOBOJ/IbTHbIX 3] . 3alMTbl 3/1IeKTPOABUraTeNs
NMOBpeXAEeHUA 1 OT
TEXHONOr N4eCcKmx
neperpysok.
3aluThl
3neKTpoaBuraTens ot
CocTasneHve NnpyHLMNMaIbHO-
3awuTa BCEX BMIOB
7 . MOHT@XHbIX CXeM 3aL1Thbl
BbICOKOBOJIbTHbIX 3] NMOBPEXAEHUNA 1 OT
aNeKTpoaBuraTens
TEXHONOr N4ecKmx
neperpysok.
3awuTa
MwukponpoueccopHble YTeHune ocuunnorpamm. CoctaBnieHune
16 . TpaHChopMaToOpOB ”
YyCTPONCTBA 3alMThbl KOHUIypaLmm 3alnTol
aBTO-TpaHC(opMaTOpPOB
3awuTa YTeHune cxeM oCLUISIOrPaMM.
MwukponpoLeccopHble
17 CTPOMCTBA 3aLMTbI TpaHCchopMaToOpOB " CocTaBneHune KOHUrypauum 3aLmThl,
yerp aBTO-TPaHC(OPMATOPOB | COCTaBJIEHNE NPUHLMUMANBHBIX CXEM
YTeHune cxem oCLMUIIOrpaMM.
MuKponpoL.eccopHble
18 9 3awmnTa NeHepaTopa CocTaBneHune KOHOUrypaLum 3awmThl,
YyCTPOWCTBA 3alMnThbl
COCTaB/IeHNE MPUHLNMNANBHBIX CXEM
YTeHune CxeM oCLMUASIOrPaMM.
MuKponpoLeccopHble 3awwmTa JI3M o1 4 P
19 CTPONCTBA 3aLLUTHI MexaydasHbix K3 CocTaBneHmne KOHpUrypauum 3awmThl,
yerp y COCTaB/IeHNE NPUHLMMNANBHBIX CXEM
YTeHune cxem oCLUIIIOrPaMM.
MwukponpoLeccopHble 3awwmTa JI3M o1 4 P
20 . CocTaBs/ieHne KOHMUrypaLmmn 3aLnTol,
YCTPONCTBA 3aLUNThI MexayhasHbix K3
COCTaBJ/IeHNE MPUHLMUMNAMBHBIX CXEM
PacyeTt napameTpos
cpabaTbiBaHMA 3aLMT
3NeKTpoABuraTens ot
MuKponpoL.eccopHble
26 . BCEX BMIOB CocTaBssieHne KOHpUrypaLmm 3alnTol
YyCTPOWCTBA 3aLnThbl .
MOBPEXAEHUNA 1 OT
TEXHOM0r N4ecKmx
neperpyso
Bnabl yCTPONCTB 1
CocTasneHne NnpuHLMNMaIbHO-
27 NPUHLMMBI BbiNoJIHeHUA | Pene PMB-58
MOHTa)KHbIX cxem AlB
MnAy
Buabl ycTponcTs u
28 NPUHLKMMBI BbiNosiHeHMA | AMB CocTassieHne KOHUrypaLmm 3anTol
MnAy
Buabl yCTPONCTB 1
CocTasneHne NpuHLMNManbHO-
29 npuHUMNbI BeinonHeHns | ABP TpaHcdopmaTopoB

MAYy

MOHTa>XXHbIX cxem ABP
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PacysT 3aLuT AHanus copepxaHusa 3aflaHns u
3awuTa NCXOOHbIX AaHHbIX. OnpeneneHne
[1Byx0bMOTO4YHOro
30 TpaHchopMaToOpPOB U TpaHChopmaTopa cocTaBa 3awwmT. Boibop napameTpos 2
aBTO-TpaHCOpMaTopoOB P P P cpabaTbiBaHUS NPOAOLHON
110/10 kB. L
anddepeHuUnansHOM 3aWmnThl.
PacyéT 3awunT
3awuTa OnpepeneHne Toka HebanaHca.
LIByX0OMOTOYHOr0
31 TpaHCchOopMaTOpPOB U TpaHcopMaTopa MpoBepKa YyBCTBUTENLHOCTU 3aLUMT. 2
aBTO-TpaHC(OPMaTopOB 110/10 B. OnpepeneHne yCcTaBok pene.
AHanus copepxaHnsa 3aflaHns u
UCXOAHbIX faHHbIX. OnpeaeneHue
3awmTa PacyéT 3awmT cocTaBa 3awmnT. Beibop napameTpos
32 TpaHchopMaToOpPOB U aBTOTpaHchopmaTopa | cpabaTbiBaHMA MPOLOLHON 2
aBToO-TpaHchopmMaTopos | 220/110 kB. anddepeHumnanbHON 3anThl
reHepaTopa, auddhepeHunanbHon
3alLmMThLl TpaHchopMaTopa.
MpoekTnpoBaHme AHanus copepxaHunsa 3aflaHus u
[BYXCTyNeH4aTon UCXOAHBIX faHHbIX. PacyeT napameTpoB
33 3awwmTa JIaM ot K3 TOKOBOW 3aLMThl cpabaTbiBaHUS TOKOBOW OTCEYKU JINHWIA. 2
pafuanbHOM ceTu oT PacyeT napameTpoB cpabaTbiBaHUS
MexaydasHbix K3. MaKCUMaslbHON TOKOBOW 3alLMThbl JINHWIA.
WToro 3a cemecTtp: 34
UTtoro: 64
4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbl
Bun Copep>xaHue CaMOCTOATEJIbHOM
HauMeHoBaHue . paboTbi KonuyectBo
CaMOCTOATEeJIbHOU
pa3pena pa6oTbi (mepevyeHb ANAAKTUYECKNX € ANHWLL: Yyacos
paccMaTpuBaeMbIX NOATEM, BONPOCOB)
5 cemecTp
[MofgroToBKa TeopeTNYeCKOro Matepuasna
MoaroTtoBka K
3awmTa J130 oT K3 SK3aMeH 1 BbIMOJIHEHME pacYyeTa Mo BapuaHTaMm Mo 40
y TeMaM nabopaToOpPHHbIX 3aHATUNA
MoaroToBKa K MPakTUYeCKUM 3aHATUA
MoaroToBKa K
OCHOBHbIe MOHATKMSA 06 [ofgroToBKa TeopeTM4eCcKoro Matepuasna
NnpakTU4yecKnm 16
P3A B 33C 3aHITIS 1 BbIMOJIHEHME pacYyeTa Mo BapuaHTaMm Mo
TemMaM NPaKTUYECKMX 3aHATUN
MNMogroTtoBka K lNofroToBKa TeopeTU4eCKOro Matepurasa
3alinTa reHepaTopoB NMpakTU4eckKnum 1 BbIMOJIHEHWE pacYyeTa No BapuaHTaMm Mo 40
3aHATUSA TemMaM NPaKTUYECKMX 3aHATUN
WToro 3a cemecTp: 96
6 cemecTp
MoaroTtoBka K lMoaroToBKa TEOpPETMYEeCKOro MaTepurasa
MwukponpoLeccopHble
. MPaKkTU4eCKUMm 1 BbINOJIHEHWE pacYyeTa Mo BapuaHTaM Mo 14
YCTPOUCTBA 3aLUThI <
3aHATUSA TeMaM MPakKTUYeCKUX 3aHATUN
Buabl yCTPONCTB 1 MNoaroToBKa K [NMoaroToBKa TeopeTM4eCKOro Matepuarna
NPUHLU MBI BbINOAHEHNS | nabopaTopHbIM 1 BbINOJIHEHWE pacYyeTa Mo BapuaHTaM Mo 14
MNnAYy paboTam TeMaM NabopaTOPHHbIX 3aHATUIA
3awmnTa MNMogroTtoBka K lofroToBKa TeopeTUYeCKOro Matepurasa
TpaHCchopMaTopoB 1 MPaKkTU4eCKUMm 1 BbINOJIHEHME pacYyeTa Mo BapuaHTaM Mo 4
ABTO-TPaHCOPMaTOPOB | 3aHATUA TeMaM NPaKTUYECKNX 3aHATUI
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3awwTa MoaroToBKa K MoAroToBKa TEOPETMYECKOr0 MaTeprana
NPaKTUYeCKnM 1 BbIMNOJIHEHNE pacyeTa Mo BapuaHTam no 12
BbICOKOBOJIbTHbIX I/ °
3aHaTUA TemMaM MNPaKTUYECKMX 3aHATUN
UToro 3a cemecTp: 44
WToro: 140

5. MepeuyeHb yueOHOU NnuTepaTtypbl n y4ebHO-MeTOAUYECKOrO obecneyeHus no
AucuunnuHe (mopynio)

Pecypc HTb

Ne Bubnuorpadmyeckoe onucaHue CamITY

n/n (9BC CamMITY,
IPRbooks n 1.4.)
OcHoBHa#a nuTepaTypa
1 AHppees, B.A. PeneiiHas 3aliuTa n aBToMaTMKa CUCTEM KHUDKHbIN GOH
3/1IeKTpoCcHabxeHuns : Yyeb. .- 5-e n3ga.,crep..- M., Boicw.wwk., 2007.- 639 c. a
bepkosuny, M. A, OCHOBbI TEXHUKW 1 3KCMIyaTaLMm penernHon 3awmTsl /
2 | M.A.bepkoBuy, B.A.CeMeHOB .- 4-e n3a.,a0mn. n nepepab..- M., SHeprus, KHVXHBIN (hOHA,
1965.- 664 c.
Bbepkosuny, M.A. OCHOBbI TEXHUKW U 3KCMyaTaumMm penenHon 3awmnTsl /
3 | M.A.bepkoBuy, B.A.CemeHOB .- 5-e n3a.,aomn. n nepepab..- M., SHeprus, KHVXHbIN (DOHL,
1971.- 584 c.
4 ronybes, M.J1. MeToabl NPOBEPKN PeNenHON 3almnThl.- M., DHeprus, 1972.- KHUKHbIA OHA

112 c.

lFopembiknH, C.A. PenenHas 3alinTa 1 aBTOMaTU3aLNs
5 |3anekTpo3sHepreTmyeckux cuctem : y4eb. nocobue / C. A. FOpeMbIKKH.- M., KHVXHbBIN (hoHA
NHppa-M, 2022.- 190 c.

3acbinkuH, A.C. PenenHas 3awuTa TpaHcopMaTopos.- M.,

dHeproaTtommspat, 1989.- 240 c. KHIDKHbIM (hoHA

7 Ka3aHckui, B.E. TpaHchopMaTopbl TOKa B CXeMax pefienHoN 3alunThl .- 2-

n3a.,nepepad..- M., IHeprusg, 1969.- 183 c. KHWKHBIA (hoHA

CtenaHos, HO.A. CoBepLUEHCTBOBaHNE PeNEeNHON 3aLLUTbI Ha NpuMepax
8 | nocTpoeHmnsa BeKTOpHbIX Anarpamm / K0. A. CtenaHos, [. HO. CtenaHos.- M., KHVXHBIN (hOHA,
dHeproaTtommspat, 1999.- 127 c.

HocTtyn obyyvatowmxcs K 9P HTB CamI'TY (elib.samgtu.ru) ocyuwiecTBnseTcs nocpeacTBOM /EKTPOHHOMN
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcMTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. NepevyeHb MHPOPMALMOHHBLIX TEXHOJIONUK, UCNOJIb3YEMbIX NPU OCYLLECTBJIEHUH
obpasoBaTesibHOro npouecca No AucumMnaumHe (Moaynio), BKJOYaa nepevyeHb
nporpaMMHoro obecne4yeHus

Mpy NpoBeAeHUN NEKLMNOHHBIX 3aHATUA UCMONb3YeTCH MyNbTuMeauninHoe obopynoBaHme.
OpraHun3oBaHo B3anmopgencTeme oby4atollerocs n npenogasatens ¢ UCMOJIb30BaHNEM 31€KTPOHHON
NH-hopMaLmoHHo obpa3oBaTesibHOM Cpeabl YHUBEPCUTETA.

Ne Cnoco6
HauMeHoBaHue MpoussopuTesb
n/n pacnpocTpaHeHus
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1 | Microsoft Office 2007 Open License Academic Microsof . JInueH3noHHoe
(3apybexHblii)
Microsoft Windows XP Professional onepaunoHHas Microsof
p) . JInueH3noHHoe
cucTeMa (3apybexHbin)

7. NepeyeHb pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKALUOHHOU ceTU «VIHTepHeT»,
npogeccmoHanbHbiX 6a3 AaHHbIX, UHPOPMALMOHHO-CNPABOYHbIX CUCTEM

No
n/n HaunMeHoBaHue KpaTkoe onucaHue Pe>xuMm pocTtyna
Poccunckune 6a3bl
KoHcynbTaHTI0C
LaHHbIX
1 | (npaBoBbie
OrpaHUYEeHHOro
LOKYMEHTbI)
focTyna
Poccunckune 6a3bl
SNeKTpPoHHas AHHbIX
2 | bubnmoteka http://irbis.samgtu.local/cgi-bin/irbis64r _01/cqgiirbis_64.exe A
g OrpaHNYEeHHOro
n3pgaHunm Caml'TY
focTyna

8. OnucaHue MaTepuanbHO-TeXHU4YecKou 6asbl, HeobGxoguMoN gnsA ocyLecTBieHuUS
obpasoBaTenbLHOro npouecca No gUcuUnIuHe (Moayio)

JleKUMOHHbIE 3aHATUA

Ayontopun 4NS NEKUMOHHBIX 3aHATUN YKOMMAEKTOBaHbl Mebenbio N TEXHUYEeCKMU CpeacTBamMu obyveHuns,
cayXxawumm Ana npeacrasiieHns ydyebHon nHdopmauum 6onbLluon ayautopmm (Habopbl 4EMOHCTPaLMOHHOIO
obopynoBaHuMs (MPOEKTOP, 3KPaH, KOMMNbOTEpP/HOYTOYK), y4ebHOo-HarnsgHble nocobus, TemaTuyeckue
NNAKCTpaLmn).

MpakTuyecKkue 3aHATUA

AyonTopumn AN NpakTUYECKMX 3aHATUIN YKOMMAEKTOBaHbI CMeLMaan3npoBaHHON Mebenbio 1 TEXHUYECKUMU
cpeacTBamu obyyeHms (NpoekTop, 3KpaH, KOMMboTep/HOYTOYK).

JlabopaTopHble 3aHATUSA

Ayontopum ons na6opaTopr|x 3aHATUN YKOMMJIEKTOBAHbI CI'IeLI,I/IaJ'II/I3I/IDOBaHHOI7I Mebenbio N TEXHUYECKUMM

cpencTBaMu obyyeHus (cTeHabl Ans nabopaTopHbix paboT)- aya. 408

CamocTosiTeNbHasA pa60Ta

MomMelLeHNs O CaMOCTOSTeNIbHON PaboTbl OCHALLEHbI KOMMbIOTEPHON TEXHWKON C BO3MOXHOCTbIO
NOAK/0YEHUS K CeTn «/IHTepeHeT» 1 JOCTYNOM K 3/1eKTPOHHOW MH(OPMaALIMOHHO-06pa30BaTeNIbHON cpeae
CamlTY:
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- YyuTanbHbin 3an HTB CamlTY ;
- KOMMbloTepHble Knacchl (aya. 404, 401, 411).

9. MeTogunyeckue MaTepuaibl

MeToanyeckue pekoMeHgauunn rnpun pa60Te Ha JIEKUUU

[lo NeKunmn CTyaeHT OO0JKEH NMPOCMOTPETh y4ebHO-MEeTOANYECKYIO U HAay4YHYIO NUTepaTypy Nno TemMe
Nekunn ¢ TeMm, 4Tobbl UMeTb NpeacTaBeHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen Havanom nekuum obyvatowmmcs coobllaeTcs TeMa NeKuumn, nNaaH, BONpPoChl, noajexaliune
PacCMOTPEHNIO, AOBOAATCA OCHOBHblE NUTEPaATYpPHble NCTOYHUKK. Becb y4yebHbI MaTepuan, cooblaembli
npenofaBaTeneM, LO/DKEH HE MPOCTO MNPOCAYLWMBATLCA. OH A0/KEH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHSAT, 3apMKCMPOBaH Ha ByMare v 3akpenseH B MamsaTh. MNpnucTynas K CayLwaHnio HOBOTo y4ebHoro
MaTepuana, Nosie3HO MbICJIEHHO YCTAHOBUTb €ro CBA3b C paHee M3yYyeHHbIM. Cnens 3a TEXHUKON YTeHus
NEKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLIEHWE TOHA, U3MEHEHME PUTMa, May3a 1 T.M.), HeobxoamMmo BCieq 3a
npenofaBaTesieM YMeTb BblAeNsATb OCHOBHbIE KaTEropuu, 3aKoHbl U ONPeaensiTb X cofepXKaHue, npobnemsi,
npennofiaraTb UX BO3MOXHbIE PELLUEHMNS, AOKa3aTeNbCTBa U BbiBOAbI. OCyLEeCTBAAS TaKyl paboTy, MOXHO
3Ha4YnTeNbHO 0bnerynTb cebe NoHUMaHUe y4ebHOro MaTepuana, ero KOHCNeKTUPOoBaHUE 1 AajbHellee
n3yyeHne.

KoHcnekTupoBaHne nekuuyu nossonseT obpaboTaTh, CUCTEMATU3NPOBATL W Jyylle COXPaHUTb
NOJIyYeHHY MHADOPMaLNo C TeM, 4Tobbl B ByaylWeM MOXHO Obls10 BOCCTAaHOBUTb B MaMsATU OCHOBHbIE,
cogepxxaTtesibHble MOMEHTHI. TunnyHas 0LIJI/I6Ka, coBepllaemMad o6yqarou.|,|/|Mc;|, OO0CJIOBHOE KOHCMNEKTNpoBaHMe
peyn npenofasaTens. Kak npasumiao, Npu 3annucu «CJ0BO B C/I0OBO» HE OCTAeTCA BPEMEHU Ha 06ayMbiBaHMe,
aHanM3 n cuHTe3 uHpopmauumn. OTbrpas HY>KHYIO MHMOPMALILIO, FTNaBHbIE MbICW, NPO6AEMbI, pelleHuns u
BbIBOJbl, HEOOXOAMMO COKpPaLLaTh TEKCT, CTPOUTb €ro TaknM 06pa3oM, YToObl MOTOM MOXXHO ObISI0 IEFKO B HEM
pa3obpaTbCs. XKenaTenbHO 0CTaBUTb B paboynx KOHCMEKTaxX Mo, Ha KOTOPLIX MOXXHO ByaeT aenaTb MOMETKU
N3 pPEeKOMeHAOBaHHOW NUTepaTypbl, LOMOJHAKLWME MaTepuan MNPOCAYLWAaHHONW JleKuumn, a Takxe
nogyepkmeatowme ocobyto BaXKHOCTb TEX UMM MHbLIX TEOPETUYECKUX MOJIOXKEHUA. C OKOHYaHUEM NeKLUK
paboTa Haf KOHCMNEKTOM He MOXXET CHMTATbCs 3aBepLleHHON. Hy>XHO ellle BOCCTaHOBUTbL OTAE/IbHbIE MecTa,
NMPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLUM U T.M. C TeM, YTOObl KOHCNEKT MOr ObIThb
MCMNOMb30BaH B MpoLecce NOAroTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, HEOBXOAUMBIA A8 CAMOCTOSTESIbHON PaboThl.

MeToauyeckme pekoMeHaaLmm npy noaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUU

MpakTuyeckne 3aHATUA NO ANCUMMINHE NMPOBOAATCS B LENaxX BblpaboTKM NPakTUYECKUX YMEHWI Y
nprnobpeTeHns HaBbIKOB B peLleHn NPohecCMoHas bHbIX 3a4ay.
PekomeHayeTcs cnenytollas cxema NoAroTOBKM K MPaKTUYECKOMY 3aHATUIO:
1. 03HaKOMMEeHMe C MNaHOM MPaAKTUYECKOr0o 3aHATMSA, KOTOPbIM OTpaKaeT Codep)xaHue
npenioXeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa NeKunu;
3. YTeHMe peKOMEeHAO0BaHHOM NUTepaTypbl;
4. NoAroTOBKa OTBETOB Ha BOMPOCHI MiaHa NPakTUYeCKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWIA, 3a4a4 1 ap.

MoaroTtoBka obyvatoLerocs K MpakTUYeCKOMY 3aHATUIO NPOM3BOAUTCSA MO BOoMpocaM, pa3paboTaHHbIM
ONA Ka)XLOW TeMbl MpakTUYeCKUX 3aHATUA 1 (namn) nekumin. B npouecce NoAroTOBKW K MPaKTUYECKUM
3aHATUAM, HeOGXO,EI,VIMO O6paTVITb ocoboe BHMMaHMWE Ha CaMOCTOATEeNIbHOe n3yvyeHune peKOMeH,ELOBaHHOVI
MTepaTypsl.

PaboTa CcTyneHTOB BO BPeEMS MPaKTMYECKOro 3aHATUSA OCYLLECTBASETCS Ha OCHOBE 3a[aHuii, KOTopble
BblgatoTca obyyalowmmcs B Havyaae Uam BO BpeMs 3aHATMA. Ha MpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCH
aKTUBHOE y4YacTue B 0OCYXOEHUN KOHKPETHbIX CUTYyaLWui, cnoCoBHOCTb Ha OCHOBE MOJYYEHHbIX 3HAHWNA
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HaxoOnTb Haubonee 3hHEKTUBHbIE peLIeHNs MOCTaBAEeHHbIX Npobnem, ymMeTb HaXOAWUTb MOJIE3HbIN
OOMONIHUTENbHLIN MaTepuan No TeMmaTuke 3aHATMA. Obyyvatowmmca Heobxoommo obpallaTb BHMMaHWeE Ha
OCHOBHbI€ MOHATUA, aNFOPUTMbI, ONpPenenaTb NMNPakTUYeCKy 3Ha4YMMOCTb paCCMaTpMBaeMbIX BOMPOCOB. Ha
NPaKTUYeCKMX 3aHATMAX obyyatowmecs AOKHbI YMETb BbIMOJHUTL pacyeT Mo 3afaHHbIM MapameTpaM uau
BbipaboTaTbh onpepeneHHble peweHns no obosHavyeHHON npobneme. 3agaHns MOryT ObiTb FPynnoBbie U
NHAMBMAYaNbHbIE, B 3aBUCMMOCTU OT CIOXKHOCTY Npeasiaraemblx 3a4aHunin, Lenen 3aHatmsa, obuien nogroToBkKy
obyyatoLmxcs npenoaaBaTesib MOXET NOoJCKa3aTb 00y4aloLWNMCS aNiroOpUTM peLleHns N nepBoe AencTeue,
UNn yKasaTb obliee HanpaBsieHNe pacCcyXAeHun. MonyyeHHble pe3ynbTaTbl 06Cy)XAalTCAa C NO3MLUIA NX
afeKBaTHOCTU NN 3PPEKTUBHOCTU B PAaCCMOTPEHHON CUTYaLMK.

MeToauyeckne pekomeHaaumm npu paboTte Ha NabopaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHo paboTbl OENUTCA Ha [OBE YCJIOBHble 4aCTU: TEOPETUYECKYD U
NPaKTUYeCKY!O.

HeobxoAnMbIMU CTPYKTYPHBLIMW 3N1EMEHTAMU 3aHATUA ABAAIOTCS NpoBeaeHne nabopaTopHom paboThl,
npoBepKa YCBOEHHOr0 MaTepuana, BKJoYaloLlasa 06cyxaeHne TeopeTnYecKmx 0CHOB BbIMOJHAEMON paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBWI0, NMPOBOANTCA TEXHUKO-TEOPETUYECKNIA NMHCTPYKTaXK Mo
NCNofb30BaHNo Heobxoanmoro obopynosaHus. MpenofaBaTeslb KOPPEKTUPYET AeATeNbHOCTb 0byyatoLerocs
B nMpouecce BbiMNosHeHUs paboTel (Nnpyu HeobxoaumocTu). MNocne 3aBeplieHns nabopaTopHON paboThl
noaBOAATCS UTOrK, 06CyXAaloTCA pe3ynbTaThl 4eATENIbHOCTH.

Bo3MOXHbI crefytowmne GopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHaa, rpynnoeas u
nHaneuayanoHas. Mpn dpoHTanbHOM HopMe BbINOAHAETCS OoAHa U Ta e paboTa (NpyM 3TOM BO3MOXHbI
pas3/inyHble BapuaHTbl 3adaHuin). Mpu rpynnosoi opme paboTa BbINOAHAETCS rpynnon (komaHgon). Mpwu
NHAMBMAYaAbHOW hopMe 06yYatoLLMMINCA BbIMONHATCS UHAMBUAYaNbHbIE paboThl.

Mo kaxxpon nabopaTopHoi paboTe MMEKTCA METOAMYECKME YKa3aHWS MO WX BbIMOJHEHWUIO,
BKJIlOYaloLiMe HeobXoaMMbI TEOpeTUYEeCKMA N MPaKTUYeCKUA MaTepuan, coaepXxalwue 3NeMeHTbl U
nocnenoBaTesbHY0 UHCTPYKLNIO MO NpoBeAeHWI0 BbIOpaHHOM paboThbl, MHAMBUAYAbHbIE BapUaHTbl 3alaHui,
TpeboBaHMs 1 OpMy OTHETHOCTU MO faHHOW paboTe.

MeTognyeckue pekomMeHaauunn rno BblMOJIHEHUIO CaMOCTOSATEIbHON pa60Tb|

OpraHusaumnsa camocToaTenbHOW paboThl 06y4aLWNUXCA OPUEHTUPYETCH Ha aKTUBHbIE METOLb
OBMafeHnsa 3HaHWAMWU, pPa3BUTUE TBOPYECKMUX CMNOCOOHOCTEN, MNepexoh OT MOTOYHOro K
WHOVBUAYANN3MPOBAHHOMY 00y4YeHWI0 C y4eTOM NoTpebHOCTEN N BO3IMOXHOCTEN 0by4yaloLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMK NocobusiMu, Hay4yHOIM, CNPaBOYHOM UTEepaTypon,
MaTepranaMm Nnepuoanyeckux n3gaHnn n MHTepHeTa aBnseTca Hanbonee ahheKTUBHLIM METOAOM MOSTyHEHNS
LOMOJIHNTESIbHbIX 3HAHWI, NO3BOASET 3HAYNTENBHO aKTMBU3UPOBATb MPOLECC OBAALEHUS UHDOPMaLNEN,
cnocobeTByeT 6osee rayboOKOMyY YCBOEHMIO M3yYaeMoro matepuana. Bce HOBble MOHATUSA MO N3y4aeMon Teme
HeobX04MMO Bbly4MTb HaM3yCTb M BHECTWU B F10CCapuUin, KOTOpPbIN Lenecoobpa3Ho BECTU C CaMOro Havyana
N3yyYeHuns Kypca.

CamocTosiTenbHas paboTa peanmsyeTcs:

® HenocpeaCTBEHHO B MPOLIeCCe ayAUTOPHbIX 3aHATUN;

® Ha NeKumsx, NPaKTUYeCKUX 3aHATUAX;

® B KOHTaKTe C npenonaBaTesieM BHeE paMOK paCrnncaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BOoNpocaM, B X04e TBOPYECKUX KOHTAKTOB, NpU NUKBMLAALAN
3a[l0/DKEHHOCTEN, NPV BbIMOJAHEHUN NHAVBUAYANbHbLIX 3a4aHUA W T.4.;

e B bubnmoTeke, foma, Ha Kadenpe npu BbiNOJHEHUN 0ByYaloWMMCa y4ebHbIX N NPaKTUYeCKUX
3ajav.

9 eKTUBHbLIM CPeACTBOM OCYLLeCTBAEHMA 06ydYaloLlwmMcs camocToaTenbHoN paboThl fABAseTCS
3JIEKTPOHHAA MHGOPMaLMOHHO-06pa3oBaTelbHAsA Cpella YHMBEPCUTETA, KOTopas obecneymBaeT JOCTYN K
y4yebHbIM nnaHam, paboymm nporpamMmam AUCUUNAUH (MOLyNen), NPakTUK, K U3LaHUAM 31eKTPOHHbIX
6UBNNOTEYHBIX CUCTEM.

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCLUNIMHE (MOoayIOo)

DoHJ OLLEHOYHbIX CPeACTB NpeacTassieH B npunoxeHun Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
61.B.1.01.05 «PenenHas 3awmTa 1 aBTOMaTM3aLNS

3JIEKTPO3HEepPreTn4eCcKnx cnctem»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.B.1.01.05 «PenenHas 3awimMTta u aBTOMaTHU3aLMA dJIEKTPOIHEpPreTU4eCcKux cucTtem»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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13.03.02 2neKTpoaHepreTnka un
3N1EKTPOTEXHMKA

dNeKTposHepreTuKka

Bbakanasp

OyHas

2025

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

Kahenpa "2/1eKTpo3HepreTnka,
3NEeKTPOTEXHMKA U aBTOMaTU3aLNS
TexHonornyeckux npoueccos" (H®- 33mnATM)

Kahenpa "21eKTpo3HepreTuka,
3/IEKTPOTEXHMNKA 1 aBTOMaTU3aLmMa
TexHonornyeckux npoueccos" (H®- 33mATM)

288/8

3a4eT, dK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMeHoBaHue
KaTeropuu

(rpynnsi)
KOMMNeTeHUnn

Kop mn
HauMeHOoBaHue
KOMMNeTeHuumn

Kop u HauMmeHoBaHue
UHAUKaTOPa AOCTUXEeHUA
KoMneTeHuuu

Pe3ynbTaThbl 00y4eHus
(3HaTb, ymeTb, BNageTb,
COOTHEeCeHHble C
MHOMKATOPaMMU JO0CTUXKEHMS
KOMMNEeTEeHL,UHN)

lpoeccroHasbHble KOMMNeTeHLnK

He npenycmoTpeHo

MK-2 CnocobeH
aHaM3MpoBaTb
peXunMbl paboThl
CUCTEM
3N1eKTpocHabxeHmns
n (nnn)
3/1IEKTPO3HEPreTMYe
CKUX CUCTEM

MK-2.3 ObecneynsaeT
3afaHHble NapaMeTpbl peXxnma
CUCTEM 3N1EeKTPOCHabXXeHns 1
(nnn) aneKTpoaHepreTUYecKmx
cucTem

BrnaneTb MmeTogamm pacyeTa
napaMeTpoB YCTPONCTB
penieHom 3almnThl 1
aBTOMaTUKU

3HaTb Ha3Ha4YeHue,
TpeboBaHWA, NPUHLMMbI
BbIMOJIHEHWS, XapaKTEPUCTUKMN,
CXeMbl, 3/1e-MeHTHYI0 6a3zy,
HOMEHKNaTypy BbiMyCKaeMbIX
MPOMbILLAEHHOCTbIO YCTPONCTB
penenHom 3a-WmnThl 1
aBTOMATUKW, YNpaBJieHUs
aBapUHbIMK peXxnumamu,
yCTaHaBMBaeMbIX Ha 06beKTax
3NEKTPOIHEPreTUYECKNX
cmcTem

YMeTb OCyLecTBNATb
pa3paboTKy NPUHLMNNABHBIX U
MOHTa>XHbIX CXEM YCTPOWCTB
penenHon 3allnTbl 1
aBTOMaTUKM 06bEKTOB
3N1EKTPOIHEPreTNYECKNX
cnctem.B3

MaTpuua COOTBETCTBUA OL,EHOYHbIX CPeACTB 3aMnJlaHUPOBaHHbIM pe3yJibTaTaM

obyyeHus

Kopn uHaukaTopa
DOCTUXEHUsA
KOMMNeTeHuun

Pe3synbTaTbl 00y4yeHus

Tekywui | Mpomexy
OueHOYHbIe KOHTPOJb [ TouYHas
cpencTBa ycneBsaeM | aTrecTal,
ocTHn na

OcHOBHbIe noHATUA 06 P3A B 93C

MK-2.3 ObecneymBaet
3aaHHble NapamMeTpbl
pexuma CUCTem
3JIEKTPOCHabXKeHUs 1
(nnn)
3JIEKTPOIHEPreTUYECKM
X cucTem

3HaTb Ha3HayeHue, TpeboBaHWA, NPUHLIMbI
BbIMOJIHEHUS, XapaKTEPUCTUKI, CXEMBI, 3J1e-
MeHTHY!0 6a3y, HOMEHKIATYpy BbIMyCKaeMbIX
NMPOMBbILLIEHHOCTbI0 YCTPONCTB PENENHON 3a-LUNThI
1 aBTOMATUKW, yNPaBAeHUs aBapuinHbIMK
peXxuMaMu, yCTaHaBAMBaEMbIX Ha 0ObekTax
3/1eKTPO3HEPrETUYECKUX CUCTEM

BnapeTtb MeToAaMM pacyeTa napaMeTpoB
YCTPOWCTB PesIeNHON 3alnTbl 1 aBTOMATUKM
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YMeTb OCyLLECTBASATb pa3paboTky
NPUHUMNMANbHBIX 1 MOHTaXHbIX CXEM YCTPONCTB
penenHon 3aunTbl U aBTOMATNKN 06BEKTOB
3/1eKTPO3HEPreTUYECKUX CCTEM.B3

3awuTta JI3MN ot K3

MK-2.3 ObecneymBaet
3aflaHHble NapameTpbl
peXxmma CUcTem
3/IEKTPOCHabXXeHUs 1
(nnn)
3N1EKTPO3HEPreTNYECKU
X CucTeM

YMeTb 0oCyLecTBASATL pa3paboTky
MPUHLMMMANBHBIX 1 MOHTaXHbIX CXeM YCTPOWCTB
penenHon 3alnThl 1 aBTOMaTUKN 06BEKTOB
3/1eKTPO3HEPreTNYecKnx cnuctem.B3

3HaTb Ha3HayeHue, TpeboBaHMA, NPUHLINMbI
BbIMOJIHEHUS, XapaKTEPUCTUKM, CXEMbI, 3J1e-
MEHTHY!0 6a3y, HOMEHKIATYpPY BbIMyCKaeMbIxX
NMPOMbILLIEHHOCTbIO YCTPONCTB PENENHON 3a-LUNTHI
1 aBTOMATUKW, yNPaBAEHNS aBapUnHbIMK
peXxuMaMu, ycTaHaBAMBaEMbIX Ha 0ObekTax
3/1EKTPO3HEPrETUYECKUX CUCTEM

BnapeTtb MeToAaMM pacyeTa napaMeTpoB
YCTPOWCTB PesIeNHON 3alnTbl U aBTOMATUKM

3awuTa reHepaTopos

MK-2.3 ObecneymBaet
3aaHHble NapameTpbl
peXxmma CUCTeM
3JIEKTPOCHabXXeHUs 1
(nnn)
3JIEKTPOIHEPreTUYECKM
X cucTem

YMeTb OCyLLEeCTBASATb pa3paboTky
NPUHUMUNMANbHBLIX 1 MOHTaXHbIX CXEM YCTPONCTB
peneHon 3alunTbl U aBTOMaTNKN 06BEKTOB
3/1eKTPO3HEPreTUYECKUX CUCTEM.B3

BnapeTb MeTOLaMu pacyeTa NapameTpoB
YCTPONCTB PENEeNHON 3alnTbl U aBTOMATUKN

3HaTb Ha3HavyeHune, TpeboBaHNA, NPUHLMNGI
BbINOJIHEHUSA, XapaKTEPUCTUKN, CXEMBI, J/1e-
MeHTHYI0 6a3y, HOMEHKNATYpPy BblMyCKaeMbIX
NMPOMBILLIEHHOCTbIO YCTPONCTB PENENHON 3a-LUNThI
1 aBTOMaTUKK, YNPaB/eHNsa aBaprnHbIMN
peXxnMmamu, ycTaHaBAMBaeMbIX Ha 0bbekTax
3/1eKTPO3HEPreTNYeCcKnX CUCTeM

3aluTa BbICOKOBOJIbTHLIX 3]0

MK-2.3 ObecneynBaeT
3aZlaHHble NapameTpbl
pexunMma cucTem
3N1EeKTPOCHabXeHUs 1
(nnn)
3N1EKTPOIHEPrETUYECKU
X cucTem

YMeTb 0CyLecTBASTL pa3paboTky
NPUHUMNMANbHBIX 1 MOHTaXHbIX CXEM YCTPONCTB
penenHon 3alnTbl 1 aBTOMaTUK/ 06BEKTOB
3/1eKTPO3HEPreTUYECKUX CCTEM.B3

BnapeTtb METOAAMI pacyeTa napamMeTpos
YCTPOICTB pesielHON 3alyThl U aBTOMATUKK

3HaTb Ha3HayeHue, TpeboBaHWA, MPUHLINMbI
BbIMOJIHEHUS, XapaKTEPUCTUKI, CXEMbI, 3J1e-
MEHTHY!0 6a3y, HOMEHKIATYpy BbiMyCKaeMbIX
NMPOMbILLAEHHOCTbIO YCTPONCTB PENENHON 3a-LUNTHI
1 aBTOMATUKW, YyNPaBAEHUS aBapUiHbIMU
peXxuMamu, ycTaHaBAMBaeMbIX Ha 0b6bekTax
3/1EKTPOIHEPrETUYECKUX CUCTEM

3awuTta TpaHchopMaTOPOB U aBTO-TPAHC(HOPMaTOpPOB

MK-2.3 ObecneymBaeTt
3aZlaHHble NapaMeTpbl
pexunMa cucTem
3N1EKTPOCHAbXEeHUS 1
(nnn)
3/1EKTPO3HEPrETNYECKU
X cucTem

3HaTb Ha3HaveHune, TpeboBaHWA, NPUHLMNGI
BbINOJIHEHWS, XapaKTEPUCTUKN, CXEMBI, 3/1e-
MeHTHYI0 6a3y, HOMEHKNATYpPy BblMyCKaeMbIX
NPOMBILLIEHHOCTbIO YCTPONCTB PENENHON 3a-LUNThI
” aBTOMATUKK, YNPaB/eHNsa aBaprnHbIMN
peXxnMmamu, ycTaHaBAMBaeMbIX Ha 0bbekTax
3/1eKTPO3HEPreTNYeCKNX CUCTEM
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YMeTb OCyLLECTBASATb pa3paboTky
NPUHUMNMANbHBIX 1 MOHTaXHbIX CXEM YCTPONCTB
penenHon 3aunTbl U aBTOMATNKN 06BEKTOB
3/1eKTPO3HEPreTUYECKUX CCTEM.B3

BnapeTb MeToAaMM pacyeTa napaMeTpoB
YCTPOWCTB PesIeNHON 3alnTbl 1 aBTOMATUKM

Bupabl yCTPOWUCTB U MPUHLUMBI BbINOJIHE

Hua MAY

MK-2.3 ObecneyunBaeT
3afaHHble NapameTpsl
pexnma cuctem
371eKTPOCHaAbKEHUNS 1
(nnn)
371eKTPO3HEPreTUYECKN
X CucTemMm

YMeTb OCyLLECTBASATb pa3paboTky
NPUHUMNANbHBLIX 1 MOHTaXHbIX CXEM YCTPONCTB
penenHon 3alunTbl U aBTOMATUKN 06BEKTOB
3/1eKTPO3HEPreTUYECKUX CUCTEM.B3

BnapeTtb METOAaMV pacyeTa napamMeTpoB
YCTPOICTB pesielHON 3alyThl U aBTOMATUKK

3HaTb Ha3HavyeHune, TpeboBaHNA, NPUHLMNGI
BbINOJIHEHNS, XapaKTEPUCTNKN, CXEMBI, J/1e-
MeHTHYI0 6a3y, HOMEHKNATYpy BblMyCKaeMbIX
NPOMBILLIEHHOCTbIO YCTPONCTB PENeNHON 3a-LUNThI
1 aBTOMaTUKU, yNpaB/eHns aBaprnHbIMU
peXxvnMamu, ycTaHaBAMBaeMbIX Ha 0bbekTax
3/1eKTPO3HEPreTNYeCcKnX CUCTeM

MukponpoueccopHblie yCTPOUCTBa 3a

LLUTBI

MK-2.3 ObecneynBaeT
3aZlaHHble NapaMeTpbl
pexnma cucTem
3N1EKTPOCHAbXeHUs 1
(nnn)
3N1EKTPO3HEPTrETUNYECKU
X cucTem

3HaTb Ha3HaveHune, TpeboBaHNA, NPUHLMNGI
BbINOJIHEHWUS, XapaKTEPUCTUKN, CXEMBI, 3/1e-
MEHTHYI0 6a3y, HOMEHKNATYPY BblMyCKaEMbIX
MPOMBILLIEHHOCTbIO YCTPONCTB PENENHON 3a-LUNThI
1 aBTOMATUKK, YNPaB/eHNsa aBaprnHbIMN
peXxnMmamu, ycTaHaBAMBaeMbIX Ha 0bbekTax
3/1eKTPO3HEPreTNYeCKNX CUCTEM

YMeTb 0CyLLeCcTBASATb pa3paboTky
NPUHUUNMANbHBLIX 1 MOHTaXHbIX CXEM YCTPONCTB
penenHon 3alnThl 1 aBTOMAaTUKN 06BEKTOB
3N1eKTPOIHEPreETUYECKUX CCTEM.B3

BnapeTb MeTOLaMy pacyeTa napaMeTpoB
YCTPOICTB pesielHoN 3alyThl U aBTOMATUKK
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Tectnl Mo pa3zaenam P3A

PA3JIEJ 1. KOHCTPYKLUUSA U TIPUHLOUII PABOTDI PEJIE

Bonpoc 1.1: Haznauenue npoMeKyTOYHOIO pejie B yCTPONUCTBAX pEJIeHHOM 3aIUThI

BapuanTs! 0TBETOB:

1. IpUMEHSIOTCS U3-3a UX YCUJICHHBIX KOHTAKTOB

2. IPUMEHSIFOTCS IS 3aMEJICHUS IIEpejaul CUTHAJIOB

3. mpuMeHsOTCA 8 OJAHOBPEMEHHOW MOJauu CHUTHala K HECKOJbKUM HECBSI3aHHBIM
BTOPUYHBIM LIEIISIM

4. mpuUMEHSIOTCS U (PUKCAIIH JEHCTBUS YCTPOMCTB PEICHHOM 3alIUThI

[TpaBuIBHBIN OTBET(OTBETHI):

Bomnpoc 1.2: K u3mMepuTenbHbIM pesie OTHOCATCS
BapuanTsl 0TBETOB:

1. pene Toka

2. IPOMEXYTOUYHOE pee

3. pene BpeMeHu

4. ra3oBoe peie

5. pene MOoJIHOro CONPOTUBIIEHUS

6. peJie 4acTOThI

[TpaBuiIbHBII OTBET(OTBETHI):

Bonpoc 1.3: K BcnoMorarenbHbIM pejie 0THOCATCS
BapunaHTbI OTBETOB:

1. pene Toka

2. IPOMEXYTOYHOE pee

3. pene BpeMeHu

4. razoBoe pene

5. pene MoJIHOro CONPOTUBIIEHUS

6. pene 4acTOThI

[TpaBuIbHBII OTBET(OTBETHI):

Bomnpoc 1.4: B pene PT-40 perynupoBanue yCTaBKH IPOU3BOMSAT:

BapuanTs! 0TBETOB:

. I3MEHEHHEM CXEMbI COeIMHEHUSI KaTyIIeK pesie, N3MEHEHNEM HaTsHKEHUS PYKUHBI
. I3MEHEHUEM CXEMBbI COEIMHEHHUS KaTYIIEK perie

. U3MEHEHUEM HaTSDKEHUS PYKUHbBI

. I3MEHEHHUEM BO3YILIIHOTO 3a30pa MEXY IKOPEM M MarHUTOIIPOBOJOM

. I3MEHEHHUEM KOJIMYECTBA BUTKOB OOMOTKH

[IpaBuUnBHBIN OTBET(OTBETHI):

DN A WwWN —

Bonpoc 1.5: B npomMexxyTOYHOM pesie KOHTAKTBI:

BapuaHTbl OTBETOB:

1. GoJsiee MOIIHBIE, YEM Y OCHOBHOTO pefie

2. MeHee MOIUIHbIE, YeM Y OCHOBHOTI'O pesie

3. mpu MaJIbIX TOKaX y OCHOBHOTO pejie 60Jiee MOIIHBIE KOHTAKTBL, YeM y TIPOMEKYTOUHOTO,
a pu OOJBIINX — HA00OPOT

4. mpu MaJIIX TOKaxX y MPOMEXYTOYHOTO pelie — 60jiee MOIIHbIE, Y4eM Y OCHOBHOT'O

5. Takue ke, Kak 1 y OCHOBHOT'O pefie

ITpaBuiibHBIN OTBET(OTBETHI): |



PA3JIEJI 2. MAKCUMAJIBHASI TOKOBAS 3AIIIUTA JINHUIA

Bonpoc 2.1 : /lng 4yero MakCUMajbHYIO TOKOBYIO 3aIUTy JONOJIHSIOT C ITyCKOM IIO
HaNpsHKEHUI0?

BapuanTs! 0TBETOB:

1. 1051 yBenMYeHHS YyBCTBUTEIHHOCTH 3aLUTHI

2. 15 TOro, YTOOBI 3allUTa He paboTala Npu KauaHUsIX

3. AJis 3a1UThl BCEH JIMHUN

4. 11 OTCTPOMKHM OT OCHOBHBIX 3alllUT

[TpaBuIIbHBII OTBET(OTBETHI):

Bonpoc 2.2: OnpenenuTs NpaBWiIbHYIO (OpMyily TOKa cpadaTblBaHHS MaKCHUMAaJIbHOU
TOKOBOH 3alllUThI
BapuaHTsl 0TBETOB:

1 les= kOTc'Ipaﬁ.max
_ Kotc-Kcs
2. Ic-3.— T * Ipa6.max
3. Ic-3.: kOTc'I.K.3. BH. max
4. Ic-3.: kan'koaH'S'I.K.& BH. max

[TpaBuIibHBIN OTBET(OTBETHI):

Bomnpoc 2.3: Ompenenuths mpaBWiibHYIO (OpPMYJTy TOKa CpabaThbIBaHUS MaKCUMaJIbHOW
TOKOBOM 3aLLIUTHI C IIyCKOM I10 HAIIPSDKEHUIO
BapunaHTbI OTBETOB:

1. Ic-3.: kOTc'Ipaﬁ.max
_ Kotc-Kcs

2. Ic-3.— T * Ipa6.max
3. Ic-3.: kOTc'I.K.3. BH. max
KoTc
4, Ic-3A= - IHOM
KB

[TpaBuIbHBII OTBET(OTBETHI):

Bonpoc 2.4: Ompenenuts 1o Kkakoi Qopmyne paccuuThiBaeTcst K03 uiueHt
YYBCTBUTEILHOCTH MaKCUMaIbHOW TOKOBOM 3aIIUThHI

BapI/IaHTBI OTBCTOB:
[.x.3 min
1 ky=——
Ic3

/@

2 qu K.3.min
) Ic.3.

L.k.3.max
3. kg=———
Ic3
[TpaBunBHBIN OTBET(OTBETHI):

Bomnpoc 2.5: Yemy paBen ko3ddurment ayBcrButenbHocTH MT3 mipu K.3. B koHIIE 30HBI
OCHOBHOTO JIEUCTBUS 3aLUTHI?

BapuaHTbl OTBETOB:

1. ke>1,2

2.ke>1,5

3. ke>1,7

4. ka>2,0

ITpaBuIIbHBII OTBET(OTBETHI):



Bomnpoc 2.6: YUemy paBen ko3ddurment ayBcrButTenbHOocTH MT3 mipu K.3. B KOHIIE 30HBI

pe3epBupoBaHus’?
BapuanTs! 0TBETOB:
1.ke>12
2. ka> 1,5
3. ka> 1,7
4. ke>2,0

[TpaBuIIbHBII OTBET(OTBETHI):

Bonpoc 2.7: Byner nu paborath MakcMMalibHas TOKOBAsI 3alIUTa JIMHUM MPU KaYaHUAX ?

BapI/IaHTbI OTBCTOB!:
1. Ja, €CiIn |c.3‘ < IKaq.
2. HET 110 IPUHIUITY CEJICKTUBHOCTH

3. na, eciii MakcuUMallbHasi TOKOBAs 3alllUTA BHIIIOJHEHA JIBYXCTYIIEHUATOM
4. na, ecnu MakcUMaJlbHasi TOKOBAsI 3alL[UTA BBINOJIHEHA TPEXCTYIEHYATON

[TpaBuibHBIN OTBET(OTBETHI):

PA3JIEJI 3. TOKOBASI OTCEYKA JIMHUI

Bonpoc 3.1: Onpenenuts npaBuiibHyI0 (hOpMyITy TOKa CpabaThIBaHUS TOKOBOW OTCEUKH

BapI/IaHTBI OTBCTOB.

1 les= kOTc'IHG.max

2. Ic-3.: kan'koaH'S'I.K.& BH. max
3. les= kOTc'IpaG.max

4. Ic-3.: kOTc'I.K.3. BH. max
[TpaBuIibHBIN OTBET(OTBETHI):

Bonpoc 3.2: Onpenenuts npaBuIbHYI0 GOpMYITy TOKa cpabaThIBaHUSI TOKOBOW OTCEUKH C

BBIZICP/KKOW BPEMEHHU
BapwnaHTbI OTBETOB:
1. Ic-3.: kOTc'I.K.3. BH. max
2. |c.3A= kan'koaH'S'I,K.S. BH. max
3. le.s.= kOTC'Ié3
4. Ic-3.: kOTc'IpaG.max
[TpaBuiIbHBIN OTBET(OTBETHI):

Bonpoc 3.3: Omnpenenute 10 Kako (dopmyre

YYBCTBUTCIILHOCTU MaKCHMaJIbHOM TOKOBO 3aIlIUThI

BapwnaHTbI OTBETOB:
@

1 k = K.3.max
P Ica.

)

2 k — _k3.min
P Ic3.
1(1)
3 k — _k3.min
P Ic3.
4 k.= Lk.3 min
P A\ ¢ e —

Ics
[TpaBunBHBIN OTBET(OTBETHI):

paccuuThiBaeTcss KO3 GUIUEHT

Bonpoc 3.4: Uemy paBeH k03P PHUITUESHT YyYBCTBUTEIHHOCTH TOKOBOH OTCEUKH

BapuaHTsl 0TBETOB:

1. ke>1,2



2.ke>1,5
3. qu 1,7
4. kq>2,0

[TpaBuIbHBIN OTBET(OTBETHI):

Bonpoc 3.5: Jly11 yero npuMeHsieTCsl OTCEYKa C BBIAEPHKKON BpeMeHu?

BapuanTtsl 0TBETOB:

1. my1st 31U TR BCEH JIMHUM

2. it 3alMTHI TUHUK 6 — 35 kB, eciu Ha 3TUX JUHHUSIX YCTaHOBJIEHBI 2-X CTYNEHYATHIC
3eMJISIHBIC U TUCTAHIIMOHHBIC 3aIUTHI.

3. g 3amuThl TUHUN 6 — 35 kB, ecnu Ha ATUX JMHUAX YCTAHOBJEHBI 3-X CTyNEHYAThbIe
3eMJISIHBIC U TUCTAHIIMOHHBIC 3aIHUTHI.

4. nist 3amuThl TuHUMA 6 — 35 KB, eciii TOK 3aMbIKaHUs Ha 3eMITIO TIpeBbiaet 10 A

5. ans 3amuThl TMHUN 6 — 35 kB, eciii Tok 3aMbIKaHUs Ha 3€MJIO MTPEBBIIIAET 5 A

[TpaBuIBHBIN OTBET(OTBETHI):

PA3JEJ 4. IMCTAHIIUOHHASA 3AIIIATA JINHAM

Bonpoc 4.1: Yto siBisieTcs H3MEPUTENbHBIM OPTaHOM JIMCTAaHIIMOHHOM 3aIUThI?
BapuanTsl 0TBETOB:

1. pene MUHMMAaIBHOTO MOJIHOTO CONPOTUBIICHUS.

2. peiie MaKCUMaJIbHOIO IIOJIHOTO COIIPOTUBIICHMUS

3. pesie MaKCUMaJIbHOTO PEAKTUBHOI'O COITPOTHUBIICHUS

4. pesie MaKCHMaJIbHOTO aKTUBHOI'O CONPOTHUBIICHUS

[TpaBuIibHBIN OTBET(OTBETHI):

Bomnpoc 4.2: Yro Takoe yroia MakCHMaJIbHOW YYyBCTBUTEIBHOCTH XapaKTEPHUCTHKH pEIe
CONPOTHUBIICHUS?

BapwnaHTbI OTBETOB:

1. yron, mpu KOTOPOM COIPOTHBIEHHE CpabaThIBaHUS 3aLIUTHI UMEET MaKCUMAallbHOE
3HA4YCHHE.

2. yroia, mpud KOTOPOM CONpPOTHBIIEHHE CpadaThIBaHMs 3AIIUTHl MMEET MHUHUMAJIbHOE
3HA4YCHHE.

3. yron, mpu KOTOPOM COINpPOTHBIIEHHE CpabaThIBaHUS 3alIUThl MMEET MaKCHUMaJbHOE
3HA4YCHHE.

4. yron, mpu KOTOPOM 3aIllUTa UMEET MUHUMAJIbHYIO MEPTBYIO 30HY.

[TpaBuIbHBIN OTBET(OTBETHI):

Bonpoc 4.3: XapakTepucTuky KakoW CTYIEHHM NUCTAaHUMOHHOW 3amuThl cMmematorT B 111
KBaJpaHT?

BapuaHTbl OTBETOB:

1. | crynenn

2. Il crynenn

3. Il crynenn

4.1 u Il crynenn

[IpaBuUnBHBIN OTBET(OTBETHI):

Bonpoc 4.4: /I yero xapakTepUCTHUKY peJie CONPOTHUBIICHUS AMCTAHLIMOHHOM 3aIlUThI
cmemaroT B Il kBagpant?

BapuaHTsl 0TBETOB:

1. 1 TUKBUIALMU «MEPTBOM 30HBDY 3 CTYNEHU JUCTAHIIMOHHON 30HbI



2. U1 TUKBUJALUN «MEPTBOU 30HBI» 2 CTYNEHU AUCTAaHIIMOHHOMN 30HBI
3. Ans MMKBUJAIMM «MEPTBOM 30HBI» 1 CTYNEHU AMCTaHLIMOHHOMN 30HBI
[TpaBuIBHBIN OTBET(OTBETHI):

Bonpoc 4.5: [lns opranuzanuu 4€TKOW(CENEKTUBHOM) paboThl 3-X CTyNeHYaTon
JUCTAHIIMOHHOM 3alUThI XapaKTEPUCTUKU PEJI€ COMTPOTUBIICHUS CMEIIAOT

BapuaHTbl OTBETOB:

1. 3 crynens B | kBagpanrt, 1 crynens B 11l kBanpanT

2. 3 crynens B Il kBanpanT, 1 crynens B | kBagpant

3. 2 crynens B | kBagpanT, 3 ctynens B Il kBagpant

4. 1 ctynens B | kBagpanT, 2 ctynens B IIl kBagpant

[TpaBuibHBII OTBET(OTBETHI):

PA3JEJ 5. JU®DPEPEHIIUAJIBHAS U BBICOKOYACTOTAHAS 3AIIUTHI
JIMHUM

Bomnpoc 5.1: Kakre U3 HUKENEPEUNCICHHBIX 3JIEMEHTOB OTHOCATCA K BHICOKOYACTOTHOMY
KaHaiy?

BapunaHTbI OTBETOB:

1. BBICOKOYACTOTHBIN 3arpaiuTeib

2. KOHJIEHCATOp CBSI3U

3. GUIABTp MpUCOEAUMHEHUN

4. nuHEeNHBIN TopTal

5. IMHENHBIN Pa3bEINHUTEND

[TpaBuIibHBIN OTBET(OTBETHI):

Bonpoc 5.2: [1o kako# cxeMbl BHITIOJTHEH BEICOKOYACTOTHBIN KaHa?
Bapuante! 0TBETOB:

1. mo cxeme «daza-3emiis»

2. o cxeme «da3za-paza»

3. o cxeme «dpa3a-rpo30Tpocy»

4. mo cxeme «(haza-rpo30Tpoc-3eMJs

5. mo cxeme «aza-3eMisi-hazan

[TpaBuIbHBII OTBET(OTBETHI):

Bonpoc 5.3: Beicokouactorssiil kanai J{d3. Konnencarop cBs3u
BapwnaHTbI OTBETOB:

1. mpomyckaeT TOKH BBICOKOM 4acTOThI

2. He POMyCKaeT TOK MpOMbIIUIeHHOM yacToThI (50 I'r)
3.otnensier BU-nioct ot Bbicokoro HanpsbkeHus JIOIT
[TpaBunbHBIN OTBET(OTBETHI):

Bonpoc 5.4: BeicokouactoTHbii kaHan JP3. OuibTp npucoeIMHEHUS
BapuaHTsl OTBETOB:

1. mpomycKaeT TOJIBKO TOKU paboyeit 4acTOThI

2. yCUJIMBAET TOKU BBICOKON 4aCTOTHI

3. yCTpaHseT MOMEXHU OT TOKOB BHICOKOM YaCTOTHI

4. yBeIMYMBAET YYBCTBUTEIbHOCTH 3ALUTHI

[IpaBunIBHBIN OTBET(OTBETHI):



Bomnpoc 5.5: BeicokouactoTHblid kaHan JId3. BeICOKOYaCTOTHBIN 3arpaauTeib
BapuanTsl 0TBETOB:

1.He mpomycKaeT 3a Nnpeaesbl JMHUH TOJIBKO TOKH pabodeil 4acTOTHI

2. He IPOIyCKaeT 3a MpeJienbl JUHUN TOKH BBICOKOM YaCTOTBI

3. HE MPOMyCKaeT MOMEXH C COCETHUX JIMHUH, KOTOpble MematoT padore D3
[TpaBuibHBII OTBET(OTBETHI):

Bonpoc 5.6: Haznauenue nyckoBbix opranos 1®3 npu K.3.?
BapuaHTbl OTBETOB:

1. myckator BU-nepenarunk

2. ocranaBnuBatoT BU-nepenarunk

3. HOArOTaBIMBAIOT MM OTKIOYEHMSI 3aIUTHI

4. ynpasinstot pabotoii BU-nepenarunka

[paBHIBHBIIT OTBET(OTBETHI):

PA3JIEJI 6. BAIIUTBI TPAHC®OPMATOPOB (ABTOTPAHC®OPMATOPOB)

Bonpoc 6.1: Kakue u3 MNEpeyMCICHHBIX 3alllUT SBISIOTCS OCHOBHBIMU 3alllUTaMU
TpaHcGopmaTopos?
Bapuante! 0TBETOB:
1. muddepennmanpHas.
. Ta30Basl.
. OTceuKka (Ha TpaHc(hopMaTOpOB MaJIO MOITHOCTH)
. OTceuKa (Ha TpaHchopMaTopax Jr00i MOIIHOCTH).
. ANCTAaHIIMOHHAA 3a1uTa | CTyneHH
. 3eMJIsIHas 3aimTa 1 CTyneHH.
[TpaBuiIbHBIN OTBET(OTBETHI):

N DN W

Bomnpoc 6.2: Uto Takoe «moxap B cTam» y TpanchopmaTtopos?
BapuaHTsl OTBETOB:

1. OBpeXICHHE MAarHUTOIIPOBO/IA

2. IOBPEX/ICHNE BEICOKOBOJIBTHBIX BBOJIOB

3. moBpexaeHne 0aka TpancopmaTopa ¢ BO3TOpaHHEM
[TpaBuIIbHBII OTBET(OTBETHI):

Bompoc 6.3: Y TpéxoOMoTOUHOr0o aBTOTpaHchopMaTopa OOBIYHO OOMOTKAa HH3KOTO
HAIpSOKCHUST COSMHEHA B

Bapuante! 0TBETOB:

1. 3Be31y

2. TpeyroNbHUK

3. HEe UMeeT 3HAUYEHHUS

[IpaBuUnBHBIN OTBET(OTBETHI):

Bonpoc 6.4: Moxet 11 TpEX0OMOTOUHBIH aBTOTpaHCPOpPMATOp paboTaTh C H3OJUPOBAHHOM
HEeUTpaibto?

BapuaHTsl 0TBETOB:

1. Mmoxer

2. HE MOXET

3. MOXeT, eci Ha aBTOTpaHC(hOpMaTOpe BBIBE/ICHA 3eMJIsTHAs 3amuTa 2 U 3 CTYIEHH CO
CTOPOHBI BBICOKOT'O M CPETHETO HAIIPSKEHUS.



4. MOXXET, ecli Ha aBTOTpaHc(opMaTope BBHIBEJICHA 3eMIISIHAS 3alUTa 2 W 3 CTYNECHH CO
CTOPOHBI BBICOKOTO HAMPSIKEHUSI.
[TpaBuIBHBIN OTBET(OTBETHI):

Bonpoc 6.5: MakcumanapHas TOKOBas 3alldTa C OJOKHPOBKOH MO HANPSHKCHHUIO
TpaHcopmaTropa. YcCTaBKa IYCKOBOI'O OpraHa I10 HAINpsSOKEHMIO BBIOMpAETCsl W3 YCIIOBUS
HecpalaThIBaHUS

BapuanTsl 0TBETOB:

1. mpu MUHHUMATBHO BO3MOKHOM paboyeM HaIPSKEHUH

2. npu HanpspkeHuu 0,95Unom

3. pu Hanpspkeruu 0,95Unom u wactore 49,011

4. npu Hanpsoxernuu 0,95Unom u yacrore 48,5 'y

[TpaBuIBHBIN OTBET(OTBETHI):

Bonpoc 6.6: T'a3zoBas 3amura TpaHchopMaTopa HOpeaHa3HauyeHa Ui 3aIlUThI
TpanchopmaTopa (aBToTpancpopmaropa) oT:
Bapuante! 0TBETOB:
1. BHYTpeHHUX MEXTy(ha3HBIX K.3.
. BUTKOBBIX K.3.
. IOHMKCHHUSI YPOBHS Macja B paciupuTene Tpaicopmaropa
. IOBBIILIEHUS YPOBHS Macia B pacIIUpHUTEse
. IOBBILIEHUH TEMIIEpPATypbl Maciia U3-3a II0X0H padoThl OXJIaguTeNen
. «TOXKapa B CTAIIN»
[TpaBuIibHBIN OTBET(OTBETHI):

AN AW



Cnucok 3xk3aMeHalMOHHBIX BONIPOCOB o P3A
Tema: «PeseiiHast 32a1IUTa 1 ABTOMATH3ALUA IJIEKTPOIHEPreTHYECKUX
cucTEM»

1. Ha3znauenue peneitHoi 3amuThl. OYHKIIMHU 3a0IUT U TPEOOBAHUS K HUM.

2. OcHOBHBIC U pe3epBHbIe 3ammThl Ha JIDII 6, 10, 220, 500 kB

3. IIpuHIMTIBI BBITIOIHCHUS 3aIIUT (3aIUTHI C a0CONIOTHOM M OTHOCHUTEIBHOU
CEJICKTUBHOCTHIO).

4. Haznauenus u ocHoBHbIE BUbI 3amuT JIDIT ot mexaydasueix K3.

5. [IpuHtumbl NeCTBUS U MTapaMeTphl cpadbaThiBaHus TOKOBOU oTceuku JIDII.

6. [IpuHIMIBI JEHCTBUS U mapaMeTphl cpabaThIBaHUSI MAaKCUMaJIbHOW TOKOBOM
3amuThl JIDII. CoyeTaHrne TOKOBOM OTCEYKH M MAKCUMaJIbHOM TOKOBOW 3aIUTHI.

/. IlpyHUMIIBI JEUCTBUS M MapaMeTpbl cpadaThIBAaHUSI MAaKCUMaJIbHOW TOKOBOM
HamnpasyieHHoi 3amuTtel (MTH3). Bpemennas xapakrepuctuka MTH3.

8. OcoOCHHOCTH U XapaKTEPUCTHKU JUCTAHIIMOHHOMN 3aIINTHI.

9. Beibop mapameTpoB cpabaThIBaHMs TUCTAHIIMOHHOM 3aITUTHI.

10. IToBeneHue 3aIUT MIPU KaYaHUSX.

11. boKUpPOBKY JUCTAHIIMOHHOM 3aIUTHI.

12. 3amuTel 0T ogHO(A3HBIX 3aMbIKAaHUN HA 3€MJII0 B CETH C MaJILIMU TOKaMU
3aMbIKaHMS Ha 3eMiTi0. TpeOoBaHus K 3alliTaM U BUIbI 3AIITUT.

13. Ilpunmun nevictBus auddepennmansaoit 3amutbl JIOII. OcobenHoctu
BBITIOJTHEHUS TU(PhepeHIINaTBHON 3alUThI JIUHU.

14. ITpuHIUIT 1eMCTBUS HaMpaBICHHOW BbICOKOYACTOTHOM 3anuThl JIDII.

15. Tlpunmun aevctBus auddepeHnranbHo-Ga3HON BRICOKOYACTOTHON 3alllUThI
JIDII.

16. Pexxrimbl pabOTHI HEUTpPAIU B CETSX.

17. TlpuHumn JeWCTBUST M BpPEMEHHAs XapaKTEPUCTHUKA TOKOBOW 3aIlUATHI
HyneBoi nocneposarenbHocTd (T3HII). IlpuHuMnbl BBHINOTHEHUS HECEIEKTUBHOU
CUTHAJIM3AIMN  OAHO(A3HBIX 3aMbIKaHW Ha 3eMt0. [IpUHITUIBI  BHITOJHEHUS
CEJICKTUBHBIX 3alTUT OJHO(A3HBIX 3aMbIKAHWUN HA 3EMJTIO.

18. Bunpl 3amut, mapaMeTpbl Cpa0aThIBAaHUS 3alUT AJICKTPOJBUTATEICH OT
KOPOTKHX 3aMbIKaHUU U MIEPETPY3O0K.

19. OcoGeHHOCTH 3aIMUTHI AIEKTPOABUTATENCH HA IU(PPOBOI ATEMEHTHOU Oase.

20. Buasl  NOBpeXACHHMM U HEHOPMAJIbHBIX  PEXUMOB  palbOThI
TpaHc@opmMaTopoB. 3amuThl TPEX(Pa3HbIX ABYXOOMOTOYHBIX TpaHCHOPMATOPOB
10(6)/0,4 xB.

21. Ilpuanuns! aeicTBUsS OCHOBHBIX 3amuT T u AT.

22. Ilpunuunsl nerctBus pe3epBHbIX 3ammT T u AT.



23. Buasl MOBpeXICHUN 1 HECHOPMAIBHBIX PEKUMOB PabOTHI T€HEPATOPOB.

24. IlpuHIMNBI JEHCTBUS OCHOBHBIX 3aIIUT T€HEPATOPOB.

25. [IpuHIMIBI ACMCTBUS PE3EPBHBIX 3AIIUT T€HEPATOPOB.

26. OcobOennocTH 3auT 6710ka. OCHOBHBIE U PE3EPBHBIE 3aLTUTHI OJI0KA.

27. IlpuHOMTBI JEHCTBUS OCHOBHBIX 3amuT Oj0Ka. [IpogonbHas u monepedHas
3aIUTHI OJIOYHOTO TeHEepaTopa.

28. [lpuHuMNIBl AEHCTBHUS OCHOBHBIX 3alllMT OJIOKa. 3aluTa OT 3aMbIKAHUM Ha
3eMIII0 B OOMOTKE cTaTopa 0JI0YHOTO TeHepaTopa.

29. IlpuHuMNIBl AEHCTBHUS OCHOBHBIX 3alllMT OJIOKa. 3al[uTa OT 3aMbIKAHUM Ha
3eMIII0 B OOMOTKE poTopa OJI0UHOTO TeHepaTopa.

30. IlpuHUMIB NEHCTBUS OCHOBHBIX 3amuT Onoka. Juddepennmanpuas u
ra3zoBas 3amura Tpaicdopmaropa OJokKa.

31. IlpuHuumnel  gedcTBHS  pe3epBHbIX  3amUT  Onoka.  PesepBHas
muddepeHnranpHas 3amura 0JoKa.

32. IlpuHUMIIBI IEWCTBUS PE3EPBHBIX 3alIMT Osioka. TokoBas 3amuTa oOpaTHOM
MOCJIEIOBATEILHOCTH OJI0Ka.

34. TlpuHIunbel JOEWCTBUS PE3EPBHBIX 3alllMT OjoKa. 3anmTa OT BHEIIHUX
CUMMETPHUYHBIX KOPOTKUX 3aMbIKaHHM. 3aliuTa OT BHEUIHUX KOPOTKHX 3aMbIKAHUM
Ha 3eMJIIO. 3alluTa OT 3aMBIKAHWKA Ha 3€MJII0 HAa CTOPOHE HHU3KOI0 HAIPSKEHUA
Tpanchopmaropa.

35. IlpuHIUIBI JEHCTBUS PE3EPBHBIX 3aIUT OJIOKA. 3almTa OT aCUHHXPOHHOTO
pexuMa Tpu TMoTepu BO30OykaeHus. JlOMOTHUTENbHAs MaKCUMalbHas TOKOBAas
3alluTa.

36. IlpuHIMnIBl ASHCTBUS PE3EPBHBIX 3alUT OJOKA. 3amuTa OT TMOBBIMICHUS
HaMpsDKeHUS. 3alura OT CHUMMETPUYHOM Teperpy3kud OJsioka. 3amura poTopa
reHeparopa OT MePerpy3Kku TOKOM BO30YKIICHHUS.

37. IlpuHnunel AEUCTBUS PE3epPBHBIX 3amUT Osioka. KOHTpoib u30IsAIUM
BBOJI0B 500-750 kB.

38. Haznauenue u Buasl AIIB. AIIB Ha TUHMSIX C OJHOCTOPOHHEM MUTAHUEM.

39. Haznauenue u Buabl AIIB. AIIB Ha TMHUSAX C IBYyXCTOPOHHEM IMUTAHUEM.

40. Haznauenus u TpeboBaHuUs MpeabsBIsSeMble K ycTpoiicTBaM ABP.



