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Pabouass mporpamma mucHMIUIMHBI PeneliHas 3ammTa U aBTOMATH3ALUS
IEKTPOIHEPreTHUeCKuXx cucteM paspaborana nHa ocuose ®I'OC BO 13.03.02
«DJIEKTPO3HEPreTUKa M SJEKTPOTEXHUKA»,  YTBEPIKIEHHOIO0  MPHUKa30M
MunucrtepctBa oOpa3zoBanus u Hayku PD 28.02.2018 r. Ne 144,

ABTOD:
I.T.H., ipodheccop C[Bgﬂz&@ﬂw - B.I'. Ca3bikun
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PabGovass nmporpamma o0cCyXJ€Ha M PEKOMEHJI0BAaHA K YTBEP)KIECHHUIO pPELIEHUEM
kadeapel npuMeHeHus daekTpudeckoit sueprun ot 07 utons 2021 r., mpoTokoa Ne
36.
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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabo ocBoenus guciuiuimabl  b1.B.1.06 «Peneiinas 3ammra u
aBTOMATHU3alUs  DJIEKTPOIHEPreTUUECKUX CHCTEM» sBIsieTcss  (OpMHUpOBaHUE
TPYIOBbIX ~ (PYHKIIMHA 1O  HMHXKEHEPHO-TEXHUYECKOMY  COIPOBOXKIICHUIO,
OpraHW3alli{, YNOPABICHUS W IUIAHUPOBAHUS JIEATEIBHOCTBIO TEXHUYECKOTO
oOCITy’)KMBaHUS U peMOHTa ycTponcTB P3A.

3ajayaMm  MCLMIUIMHBI  SIBJIIETCSI OCBOEHHE CIEAYIOIIUX TPYIOBBIX
GyHKITHIA:

- BBINOJHEHUS PaOOT TMOBBIIIEHHOW CIOXKHOCTU [0 TEXHUYECKOMY
00CITy’)KHBaHHUIO U PEMOHTY YCTpOHCTB P3A;

- JIOKaJU3alUK HapyILIEHU HOPMAJIBHOTO pexXuMa paboThl yecTporcTB P3A;

- pacuera yCcTaBOK ycTpoucTB P3A;

- BEJCHUS HOPMAaTUBHO-TEXHUYECKOW JIOKYMEHTAallMH IO TEXHUYECKOMY
00CITy>KUBaHUIO yCTPOHCTB P3A;

- OpraHu3alliy COIPOBOXKACHUS TEXHUUYECKOTO OOCIYXMBaHHUS M PEMOHTA
ycTpoicTB P3A;

- IUIAHUPOBAaHUS M  KOHTPOJSA  JCATENBHOCTH IO  TEXHHUYECKOMY
00CITy’>KMBaHHUIO U PEMOHTY ycTpoicTB P3A.

2 llepeyeHb MJIAaHUPYeMbIX Ppe3yJbTATOB OOYy4YeHHs] 1O

I[I/ICHI/IHJIHHQ, COOTHECECHHLBIX C HJIaHI/lpyeMI)IMI/I pe3y.m>TaTaMH
ocsoenusi OIIOII BO

B pe3yabrare ocCBOeHMSI IMCHUILVIMHBI (GOPMHPYIOTCH CJIeayrolme
KOMIIeTeHIUM:

B pesynbrate uszyuenus aucumiuinabl b1.B.1.06 «Penelinas 3ammra u
aBTOMATHU3ALMS  DJIEKTPOIHEPreTUYECKUX CUCTEM» OOYyYarolluicad MOJy4yaeT
3HAHMS, YMEHUS W HABBIKM JUISl YCHEIIHOIO OCBOEHHUS CIEAYIOUIUX TPYAOBBIX
GYHKIMA W BBIMOJHEHUS TPYAOBBIX JEHWCTBHM COTJIACHO MPOPECCHOHATBHOMY
cranaapty 20.034 «PabomHuk no 0OCIYHCUBAHUIO U DEMOHMY 000PYO0BAHUS.
peneuHou 3auumsl U A8MOMAMUKU SJNeKMPUUECKUX cemeuy, YTBEPKIECHHOMY
29.06.2017
Ne 524n.

TpynoBast pyHKIUA:

- 3.6.1. BoinonHenure pabOT MOBBILIEHHON CIOKHOCTU MO TEXHHUYECKOMY
00CITY’>KMBAHUIO U PEMOHTY YCTpoucTB P3A;

- 3.6.2. Jlokanu3auusi HapylIeHU HOPMAIBHOTO peKuMa paboThl yCTPOMCTB
P3A;

- 3.6.3. Pacuet ycraBok ycTpoiicTB P3A;

- 3.6.4. Bemenwe HOPMAaTUBHO-TEXHHUYECKOW  JOKYMEHTAIIMH  T10
TEXHUUYECKOMY 00CTY>KUBaHUIO yCTPOUCTB P3A;



- 3.7.1. Opranu3aimoHHOE COMPOBOXKICHUE TEXHUUECKOTO OOCTYKUBAHUS U
peMoHTa ycTpoicTB P3A;

- 3.7.2. KoHTponp W oNnTUMH3ALUs JOEITEIBHOCTH IO TEXHUYECKOMY
0OCITy’)KHBaHHUIO U PEMOHTY YCTpOHCTB P3A;

Tpynosble geiicTBUA:

- 3.6.1. [IlpoBepka B3auMOAEWUCTBUN dJIEMEHTOB YCTpoHcTB P3A.
KomMriekcHast mpoBepKa CII0KHBIX yCTpoicTB P3A. PaboThl O MpuEMKe CIOXKHBIX
yctpoiictB P3A mocne TtexHuuyeckoro oOcnmykuBaHus U peMoHTa. I[IpoBepka
MPaBUILHOCTH COOPKM TOKOBBIX ILIETIEH U 1eTnieil HanpsKeHHUs] BTOPUYHBIM TOKOM U
HaIpsKEHUEM ITPOCTBIX YCTPOUCTB P3A;

- 3.6.2. CBoa u yuer MH(pOpPMAIMK O HAPYUICHUSIX HOPMAJIBHOIO pEKHUMa
pabots! ycTporictB P3A. KoHTposib mpaBuiibHOCTH yueTa cpabaThiBAHUN YCTPOMCTB
P3A u nporuBoaBapuiiHOW aBTOMATHUKM B ydacTkax. [IpoBeneHue mpoBepok
cinoxHbix ycrpoictB P3A. IlpoBeneHue peMOHTHO-BOCCTAHOBUTENIBHBIX PadOT U
BHEOUYEPEIHBIX IPOBEPOK CIIOKHBIX YCTPOUCTB P3A;

- 3.6.3. CocraBieHne cxeM 3aMelIeHUs Ha OOCTYKHBAEMOM 00O0pYI0BaHUH.
BbiOOp cxeM W alropuTMOB OPraHHM3alMU CBSI3U, TUIBI MPUMEHSEMBIX peEJe,
anroput™MoB paboThl yctpoictB P3A. I[loaroroBka M pacuer 3HAYEHUW TOKOB U
HalpsDKEHUH  KOPOTKOTO — 3aMblKaHusi Ha  OOOpYyJOBaHMM U JIMHUAX
anekTporepeaadnd. Pacuer u BhIOOp YCTAaBOK M XapaKTEPUCTUK YCTpoicTB P3A.
OmnpeneneHue Mo JaHHBIM Pacuy€TOB MPUHIUIIOB BBINOJHEHHUS], TUIIOB, aJITOPUTMOB
(GYHKITMOHUPOBAHUSA, pa3MeEIeHus YCTpoicTB P3A, ycimoBHMil CEIEKTHMBHOCTH,
YYBCTBUTEJILHOCTU WX JEUCTBUS (CpabaThIBaHU);

- 3.6.4. CocraBnenue 3asBOK JJIsi BHECEHUS B IUIAH-TpaUK TEXHUYECKOTO
obcimyxuBanust yctpoictB P3A. IloaroroBka OTYETOB 10 TEXHHYECKOMY
00CITy>)KMBaHUIO U peMOHTY ycTporcTB P3A. CO0p M BBOA TEKYIIUX AaHHBIX 00
000OpYyZIOBaHUU U €r0 TEXHUYECKOM COCTOSHUHM B aBTOMATHU3MPOBAHHYIO CUCTEMY
ynpaBieHus. PaccMoTpenne npoeKTHOW JOKYMEHTAIMU B paMKax KOMIIETEHIUU;

- 3.7.1. TlogroroBka abOpPaTOPHBIX, MOJIEBBIX U CUCTEMHBIX HCIBITAHUI
yctpouicTB P3A. [IpuHsATHE MEP MPOTUB BO3MOKHOCTH BO3JEHCTBUS IPOBEPSIEMOIO
ycTpoiictBa P3A Ha npyrue ycrpoiictBa. Pa3paboTka miiaHOB W TpOTrpaMM IO
TEXHUYECKOMY OOCIIYy)KMBAaHUIO, PEMOHTY M MOJEPHHU3ALMA CUCTEM peJerHON
3amuThl. DopMupoBanue rpapukoB padbOT MO TEXHUYECKOMY OOCTY>KMBAHUIO U
peMOHTY ycTpoiicTB P3A u oOecrieueHue nx UCTIOTHEHHUS;

- 3.7.2. Ocy1ecTBieHre BXOJHOTO KOHTPOJISI HOBOTO 000py1oBaHus. PaboThl
0 TMpPHUEMKE CIOXKHBIX ycTpoicTB P3A mocie TeXHMYeCKOro OOCIyXUBaHUS U
pemonTa. OcyliecTBIeHHEe Haa30pa 3a paboToil CloXHBIX ycTporcTB P3A mpu
CTPOUTEIHLHO-MOHTAXHBIX U MTyCKO-HANIAJOYHBIX paboTax. BHeceHue npeaioxeHuit
1o pa3paboTKe, MPUOOPETCHUIO M BHEAPECHUIO YCTPOUCTB P3A HOBBIX THIIOB.

B pesyabrare ocBOCHHMSI AUCHUILIMHBI (GOPMHUPYIOTCHA Cieayrolnue
KOMIIeTEeHINHU:

- IIKC 2. CnocoOeH y4acTBOBaTh B BEACHUHM PAaOOThl TEXHOJIOTHYECKOTO
AIEKTPOOOOPYI0BaHUS OOBEKTOB IJIEKTPOCETEBOIO X035 HCTBA



3 Mecto nucunmiiuabl B ctpykrype OIIOII BO

«PeneifHas 3ammyTa W aBTOMATH3ANMS JJICKTPOIHEPTETHUECKUX CHUCTEM)
SIBIISICTCSl TUCIUTUTMHON BapuaTUBHOW YacTh (4acTH, (GOpMUPYEeMOi y9acTHUKAMHU
oOpazoBarensHbiX oTHOHIeHU) OITOIT BO nmoaroroBku obywaronruxcs 13.03.02
«DNEKTPOIHEPTETUKA " AIIEKTPOTEXHUKAY, HaIPaBJICHHOCTh
«INEKTPOCHAOKEHUEY.

4 Oobem qucuniuiaHbl (180 yacos, 5 3a4eTHBIX ¢AMHUIL)

. O06bem, yacoB
Bunet yueGHoi paboTh
OuHas 3aouyHasa
KonraktHas pa6ora
B TOM YUCIIE:
— ayJIUTOpHAs 10 BUIAM
y4COHBIX 3aHATHIA 95
— JIeKIIUU 40 (7)
— MPaKTHYECKUE 32 (7)
- 1abopaTopHBIE 18 (7)
—— BHEAyIUTOPHAs
—3a4eT
— JK3aMeH 3
—— 3aIUTa KypCOBBIX 5
paboT (MPOeKTOB)
CamocrosiTesibHas padora
B TOM YHCIIE: 58
— KypcoBast pabora (IpoeKT) 27
—— MPOYHE BUJIBI
CaMOCTOSITEJIbHON paboThI
HToro mo nucuMImInue 180
B TOM 4ucIe B hopme
MPAKTUYECKOM MMOATOTOBKH

5 Conep:xxanue TUCUUILIAHBI

[To wrtoram wu3yyaeMoW AMCIUIUIMHBI OOydYarolIuecs CHAlT 3K3aMEH U
BBITIOJTHSIIOT KYPCOBYIO padoTy.

JucuuminHa uzydaercs Ha 4 Kypce, B 7 ceMecTpe.



Coaep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 110 0YHOI (hopme 00yUeHust

Bunnbl yue6Hoi padoThl, BKIIOYas
CaMOCTOSAITEIbHYIO PA0OTY CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

B TOM BTOM | Jlabopa | B TOM
qHcie B 4HciIe | TOPHBIE | 4HCie B
opme B 3aHATH opme
(op [IpakTn bop
MPaKTH bopm o MPaKTH
., | deckue . | Camocros
Jlexny | ueckoit e YECKOM
3aHATH TeNnbHAS
un HOATOT TIPaKT HOATOT
s % pabota
OBKH MYEeCK OBKH
oit
MOATO
TOBKH

Ne TeMma.
/o OCHOBHBIE BOIIPOCHI

®opMupyemMbie KOMIIETEHIIMH
CemecTp

Ha3znauenue P3A.
OcHoBHBIE
TpeboBanus Kk P3A.
Pexxumbl 93C.
VYcrpoilictBa
aBTOMaTHYECKOTO
YIpaBIICHUS
HOPMaJIbHBIMH 1 TKC-
1 | aBapwmiiHbIMU 7 2 2 8
peXUMaMu 99C.
3amaun P3A.
TpeboBanus x P3:
OBICTpPOZCHCTBHE;
YyBCTBHUTEJIEHOCTE;
CENIEKTUBHOCTD
(M30MpaTeNnEHOCTD);
Ha/ICKHOCTb.

OO0mue NPUHIHUIBI
BBINOJTHEHHUS
peJsieiiHOi 3aIIMTHI.
OCHOBHBIE 3JIEMEHTHI
P3. Bunbsr cxem P3.
Knaccubukarms TIKC-
peie P3. 2
Uzobpaxenue pene u
UX KOHTAaKTOB Ha
MIPUHIIATTHATBHBIX
cXeMax.
OrnepaTUBHBINA TOK.

OO0urue cBeneHus 00
3JIEKTPOMEXaHHYeC
KHX peJie.
OIeKTPOMAarHUTHBIC
3 | pere TOKa u | I[IKC- 7 2 9 5
HaNpsHKEHUS. 2
ITpoMexxyTouHbIE
ANIEKTPOMATHUTHEIC
perne. YkazaTenbHbIC
pene. Pene BpemeHu.




Bunnbl yue6Hoi padoThl, BKIOYAsA
CaMOCTOSAITEIbHYIO PA0OTY CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

B TOM BTOoM | Jlabopa | B TOM
qHcie B 4HciIe | TOPHBIE | 4HCIe B
opme B 3aHATH opme
(op [IpakTn bop
MPaKTH bopm o MPaKTH
., | deckue . | Camocros
Jlexn | ueckoi e 4eCcKol
3aHATH TeNnbHAS
un HOATOT TIPaKT HOATOT
s % pabota
OBKH MYEeCK OBKH
oil
MOATO
TOBKH

Ne TeMma.
/o OCHOBHBIE BOTIPOCHI

®opMupyemMbie KOMIETEHIIMH
CemecTp

NunykumoHHbIE
pene. Pene
COTIPOTUBIICHHUSI.
Huddepenunansaeie
peie.

Tpancdopmaropnl
TOKa W CXeMbI HX
COeIMHEHU c
o0MoTKaMu  peJle.
[Ipunuun peicTBus.
OCHOBHBIE
napameTpsl. Bribop
TpaHcPOpMaTOpOB
TOKa U JIOIyCTUMOM
BTOPUYHOMN
Harpy3ku. Turiosbie
CXEMBI COeIMHEHHI
TpaHCPOpMaTOpOB
toka: momuas u | I[IKC- 2 5 9
HEeroiHas  3Be3a; 2
COeTMHEeHHE
TpaHCPOpMaTOpOB
TOKa B TPEYrOJbHUK,
a oOMOTOK pene B
3Be3lly; BKIJIIOYCHHE
pele Ha Pa3HOCTb
TOKOB JABYX (a3;
COeTMHEeHNE
TpaHcPopMaTopoB
TOKa B ()MIIBTP TOKOB
HyJIEBOI
MOCJIEe/IOBATENILHOCTH

MakcumanbHas
TOKOBasi  3alluTa
(MT3). [TpunaTIMT
JIeUCTBUSA u
cenekTuBHOCTH MT3.
Tpebosanus k MT3. | TIKC-
Bri6op TOKa 2
cpabaTbsIBaHUsL.
Bribop  BBIIEpIKKH
BPEMCHH. CxeMbl
MT3. CornacoBanue
3aIIHT 1o




Bunnbl yue6Hoi padoThl, BKIOYAsA
E CaMOCTOATECJIbHYIO paﬁoTy CTYAC€HTOB
E H TPYAOEMKOCTH (B 4acax)
5 B TOM BTOoM | Jlabopa | B TOM
; o, YUCJIC B YUcCJie TOpHBIe YHUCJIC B
No Tema. % § dopme TparTi B 3aHATH | (opme
/o OCHOBHBIE BOIIPOCHI 2 2 P aKTEI YecKHue bopm & P aKTPVI CamocTos
z © | Jlekn | geckoi - e HECKOH |
E nun IoaAroT q HpaKT HO,HFO:‘ pa60Ta
§ OBKH I/I'-IeNCK OBKH
= oif
S OATO
TOBKHA
YyBCTBUTEJIBHOCTH.
Onenka MT3.
ToxkoBasi oTceuka
(TO). Haznauenue u
NPUHLMI  JAEHCTBUS
TO. MrHoOBeHHEIC
TO wmwa nuHHUAX C
OJHOCTOPOHHUM
IMUTAaHHUEM.
6 | Mruosennsle TO B HIEC- 7 2 1 3
cxemMax
AIEKTPUUCCKUX
cerei c
JBYCTOPOHHUM
nutanuem. TO ¢
BBIJIEPIKKOU
BPEMEHH.
Coueranue
TOKOBOIl OTCEUKH C
MAaKCHMAJIbHOM’
TOKOBOH 3alIUTOM. [IKC-
7 | 3oHBI IEHCTBHUS 7 2 1 3
TOKOBOM OTCEUKH. 2
Bpewms EUCTBUA
OTCEUYKH. OrneHka
TO.
HanpagJ/ieHHbIe
3amuThbl. [lpuHiun
JIeHCTBHSL.
CortacoBanue 110
BpEMEHU IKC-
8 | cpabarbiBanus. Pene 7 2 2 3
HaIpaBJICHUS 2
MOIITHOCTH.
XapaKkTepucTUKu
WHIYKITHOHHOTO
pene.
Br10op mapamerpoB
cpadaTbIBaHMSA
HaNpPaBJIEeHHBIX
TokoBBIX  3ammr. | ITIKC-
9 . 7 2 2 3
[Ipunnun npeicTBuUs 2
MUKPOIJIEKTPOHHBIX
CTaTUYECKUX  pelie
HamnpaBJICHUS




Bunnbl yue6Hoi padoThl, BKIOYAsA
CaMOCTOSAITEIbHYIO PA0OTY CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

B TOM BTOoM | Jlabopa | B TOM
qHcie B 4HciIe | TOPHBIE | 4HCIe B
opme B 3aHATH opme
(op [IpakTn bop
MPaKTH bopm o MPaKTH
., | deckue . | Camocros
Jlexn | ueckoi e 4eCcKol
3aHATH TeNnbHAS
un HOATOT TIPaKT HOATOT
s % pabota
OBKH MYEeCK OBKH
oil
MOATO
TOBKH

Ne TeMma.
/o OCHOBHBIE BOIIPOCHI

®opMupyemMbie KOMIETEHIIMH
CemecTp

moimHocTd.  Cxembl
nByXx(daszHoit
HarpaBiaeHHo MT3.
Breibop  BBIAEpKKH
BpEMCHU
cpabaThIBaHUSI.
OTcranBaHue oT
MaKCUMaJIbHBIX
TOKOB B  MeECTax
YCTaHOBOK  3aIlIHT.
I'panuub: 30HbI
JICUCTBUS 3aIIUT.

JAucranuuonnas
3amura. [lpuHiun
JIEUCTBHUS
JTMCTAHIIMOHHOM
3amutel.  CryneHu
JTMCTAaHIIMOHHOM TTKC-
10 | 3ammTsL 7 2 2 3
XapaKkTepuUCTUKU
peine
CONIPOTUBJIEHUA.
BricokouacToTHas
JIMCTaHIIMOHHAS
3aluTAa.

Oo0mue cBegeHus o
MHKPO3JIEeKTPOHHBI
X peie.
XapaKkTepucTuKa
OCHOBHBIX Y3JI0B
MUKPO3JIEKTPOHHBIX
pene. IlporpammHoe
obecrnieueHue u | IIKC-

7 2 2 3
HM3MEpUTEIbHbIC 2
OpraHbl
MHKpOBHCKTpOHHBIX
pexne.
MUKpO3IEKTPOHHBIE
aHaJIOTH
AIEKTPOMEXAHUIECK
UX perie.

11

JAuddepenuuaibu
ple samutel | [TIKC-
CHJIOBBIX 2

TpaHchopMaTOPOB.

12




Bunnbl yue6Hoi padoThl, BKIOYAsA
CaMOCTOSAITEIbHYIO PA0OTY CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

B TOM BTOoM | Jlabopa | B TOM
qHcie B 4HciIe | TOPHBIE | 4HCIe B
opme B 3aHATH opme
(op [IpakTn bop
MPaKTH bopm o MPaKTH
., | deckue . | Camocros
Jlexn | ueckoi e 4eCcKol
3aHATH TeNnbHAS
un HOATOT TIPaKT HOATOT
s % pabota
OBKH MYEeCK OBKH
oil
MOATO
TOBKH

Ne TeMma.
/o OCHOBHBIE BOTIPOCHI

®opMupyemMbie KOMIETEHIIMH
CemecTp

[Ipunoun peicTBUs
MPOAOJILHBIX

g hepeHInanbHBIX
3ammt. OcoOeHHOCTH
g depeHInaTbHBIX
3aIIUT CHJIOBBIX
TpaHcOpPMAaTOPOB.
HuddepenumnansHas
TOKOBas OTCeYKa.
Huddepennmanpaas
3alIuTa 6e3
TOPMOXEHUSI H© C
TOPMOXEHHUEM.
OcobenHocTi
pacuéra
mddepeHInaTbHOR
3aIIMTHL.

Peneiinasgs 3ammra
CHJIOBBIX
TpaHcopMaToOpoB
H BBICOKOBOJIbTHBIX
3JIEKTPOABUraTes el
I'azoBasg 3ammura
TpaHCcOpPMATOPOB.
Pene samutel | TTIKC- 2 3
TpaHcdopmaropa. 2
CrpyiiHoe pexne.
Peneiinas 3a1mra
ACHHXPOHHBIX
JBUTATEIIEH.
Penelinas 3aIuTa
CHUHXPOHHBIX
JIBUTATEIICH.

13

ABTomaTuka 93I9C.
ABTOMaTHYECKOE
TIOBTOPHOE
BKJIIIOUCHUE JTHHHH.
ABTOMaTHYECKUH
BBO/I pesepsa. | [IKC- 7 2 4 3
ABTOMaTHyeCKast 2
YaCTOTHAS
pasrpy3ka. Ilonsitue
00 YCTpOHCTBAx
MIPOTUBOABAPUITHON
ABTOMATHUKH.

14




Bunnbl yue6Hoi padoThl, BKIOYAsA
CaMOCTOSAITEIbHYIO PA0OTY CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

B TOM BTOoM | Jlabopa | B TOM
qHcie B 4HciIe | TOPHBIE | 4HCIe B
opme B 3aHATH opme
(op [IpakTn bop
MPaKTH bopm o MPaKTH
., | deckue . | Camocros
Jlexn | ueckoi e 4eCcKol
3aHATH TeNnbHAS
un HOATOT TIPaKT HOATOT
s % pabota
OBKH MYEeCK OBKH
oil
MOATO
TOBKH

Ne TeMma.
/o OCHOBHBIE BOTIPOCHI

®opMupyemMbie KOMIETEHIIMH
CemecTp

OOGecneuenue
CTaTHYECKOM u
JTMHAMHAYECKON
ycroitunBoctn I9C.
Ocob6ennoctn  P3A
CHCTEM
ANEKTPOCHAOKEHUS
arponpOMBIIIUIEHHBIX
KOMILIEKCOB.

IIpoBepka
B3aUMoOecTBHIT
3J1EeMEHTOB
YCTPOICTB P3A.
Kommnekcnas
MpOBEpPKa  CIOKHBIX
YCTPOMCTB P3A.
PaboTsl o mpuemke
CJIIOXKHBIX YCTPOWCTB
P3A ocIe

IIKC-
15 | TexHHUECKOTO 7 2 2 3
00CITyKBaHHS 171
pemonra. IIpoBepka
MIPaBHJIBHOCTH
cOopku TOKOBBIX
nenem u nenem
HaIpsOKEHUS
BTOPUYHBIM TOKOM M
HaIpsHKEHUEM
MPOCTBIX YCTPOMCTB
P3A

Caop " yuer
uHdopmanun 0
HApyHIeHUsIX
HOPMAJIBHOT'0
pexnMa padoThI
YCTPOMCTB P3A.
KonTposns [IKC-
16 | mpaBuIbHOCTH yueTa 7 2 4 3
cpabaThIBaHUI
yctporictB  P3A wm
MIPOTUBOABAPUITHON
aBTOMaTHUKU B
y4dacTKax.
[IpoBenenue
MIPOBEPOK  CIOKHBIX




Bunnbl yue6Hoi padoThl, BKIOYAsA
CaMOCTOSAITEIbHYIO PA0OTY CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

B TOM BTOoM | Jlabopa | B TOM
qHcie B 4HciIe | TOPHBIE | 4HCIe B
opme B 3aHATH opme
(op [IpakTn bop
MPaKTH bopm o MPaKTH
., | deckue . | Camocros
Jlexn | ueckoi e 4eCcKol
3aHATH TeNnbHAS
un HOATOT TIPaKT HOATOT
s % pabota
OBKH MYEeCK OBKH
oil
MOATO
TOBKH

Ne TeMma.
/o OCHOBHBIE BOIIPOCHI

®opMupyemMbie KOMIETEHIIMH
CemecTp

YCTPOMICTB P3A.
IIpoBenenue
PEMOHTHO-
BOCCTaHOBUTEIIBHBIX
pabot u
BHEOYEPEIHBIX
MIPOBEPOK  CIIOKHBIX
ycTpoicTB P3A

CocraBiieHne cxem
3aMeneHust Ha
00cJIy:KBaeMOM
000py10BaHMH.
Beibop cxem wm
ANTOPUTMOB
OpraHM3allud  CBSI3H,
TUIBI TTPUMEHSEMBIX
pene,  alrOPUTMOB
paboTel  yCTPOWCTB
P3A. Onpenenenue TIKC-
17 | o gaHHBIM pacyeToB 7 2 4 4
MIPUHIINATIOB
BBITIOJTHEHHUSI, THIIOB,
AJITOPUTMOB
(hyHKITMOHUPOBaHUS,
pasMenieHus
YCTPOMCTB P3A,
YCJIOBHM
CEJICKTUBHOCTH,
YYBCTBUTEIILHOCTH
ux IEUCTBUSA
(cpabaTbIBaHMs)

CocraBJjienue
3asiBOK ISt
BHECEHHH B ILUIaH-
rpaux
TEXHHYECKOT0
00CJTy;KMBAHUS
YCTPOIiCTB P3A. | TIKC-
IloaroroBka oT4eTOB 2
0  TEXHHUYECKOMY
OOCITy’)KUBaHUIO |
PEMOHTY yCTPOWCTB
P3A. C6op m BBOJ
TEeKYIINX JTAaHHBIX 00
000pYyIOBaHUH H €T0

18




Bunnbl yue6Hoi padoThl, BKIOYAsA
CaMOCTOSAITEIbHYIO PA0OTY CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

B TOM BTOoM | Jlabopa | B TOM
qHcie B 4HciIe | TOPHBIE | 4HCIe B
opme B 3aHATH opme
(op [IpakTn bop
MPaKTH bopm o MPaKTH
., | deckue . | Camocros
Jlexn | ueckoi e 4eCcKol
3aHATH TeNnbHAS
un HOATOT TIPaKT HOATOT
s % pabota
OBKH MYEeCK OBKH
oil
MOATO
TOBKH

Ne TeMma.
/o OCHOBHBIE BOIIPOCHI

®opMupyemMbie KOMIETEHIIMH
CemecTp

TEXHUYECKOM
COCTOSIHUH B
aBTOMATHU3UPOBAHHY
10 CHCTEMY
YIIpaBJICHHUSL.
Paccmotpenue
MNPOEKTHOMI
JOKYMCHTallU B
pamKax
KOMIIETCHIUU

Iloaroroska
Ja00paTOPHBIX,
10J1eBbIX U
CHCTEMHBIX
HUCHBITAHUI
YCTPOMCTB P3A.
[Ipunstue Mep
MPOTHB
BO3MOXKHOCTH
BO3JIEUCTBUS
MIPOBEPSEMOI0
ycTpoiictBa P3A Ha
JIpyrue ycTpoiicTBa.
Paspa6orka mianos u | [TKC- 3
porpaMm 1o 2
TEXHUYECKOMY
00CITyKHBaHHUIO,
PEMOHTY u
MOJIEpHHU3AIIH
CHUCTEM  peleHHOM
3aIUTHI.
dopMupoBaHue
rpaduKoB paboT 1O
TEXHUYECKOMY
OOCITy)XKMBaHUIO |
PEMOHTY yCTpPOMCTB
P3A u oOecneuyenne
WX UCTIOJIHEHHS

19

OcyuiecTBi/iIeHUE
BXOJTHOT'O KOHTPOJIsI
HOBOT0

20 | o6opynoBaHusi. HKC- 7 2 4 4
PaboTer mo mpuemke
CJIOXHBIX YCTPOMCTB
P3A 1nocie




Bunnl yue6Hoi padoThl, BKIOYasA
E CaMOCTOATECJIbHYIO paﬁoTy CTYAC€HTOB
g M TPYJ0eMKOCTh (B yacax)
E B TOM BTOoM | Jlabopa | B TOM
; o, YHUCJIC B YHUCJIC TOPHBIE YHUCJIC B
No Tema. g § dopme TparTi B 3aHATH | (opme
/o OCHOBHBIE BOIIPOCHI qf 3 1P aKTIf YecKHue bopm & P aKTPVI CamocTos
z © | Jlekn | geckoi - e HECKOH |
E nun IoaAroT q TIpaKT HO,Z[FO:‘ pa60Ta
§ OBKH I/I‘IeuCK OBKH
(=3 oHu
5 HOJIro
TOBKH
TEXHUYECKOTO
00CITyKBaHHS u
pPEMOHTA.
Ocy1iectBieHue
Haj30pa 3a paboToi
CJIOKHBIX YCTPOWCTB
P3A npu
CTPOMUTEIBHO-
MOHTQXHBIX U ITyCKO-
HaJaJ04YHbIX
paborax. Buecenue
HNpEIIOKEHUN o
paspaboTke,
MIPHOOPETEHUIO "
BHEJIPCHUIO
YCTPOMCTB P3A
HOBBIX TUIIOB
CamocrositensHast | [TIKC- 7 58
pabota 2
KypcoBas paGota HISC 7 27
\ Utoro \ | 40 | 32 | 18 |

6 IlepeyeHb Y4eOHO-METOAMYECKOT0 O0ecnedeH sl AJIs
CaMOCTOSITEJIbHOM Pa00THI 00y4YAKOIIMXCS 1O IMCIHUTIIHHE

6.1 Merognueckne ykazaHus (COOCTBEHHbIE Pa3pPadOTKH)

1. Cazpikun B.I'., KygpskoB A.I'., Macenko A.B. BuptyanbHble
JabopatopHble pabOThl MO PEJICUHOM 3alluTe: METOJAMYECKHUE YyKa3aHUs.
Kpacnonmap: Kyo6I'AY. 2019. 68 c. [DnekTpoHHblii pecypc]. — Pexum mocryna:
https://kubsau.ru/upload/iblock/499/49942c9fca2alc3a6e2f0341d71ec8f7.pdf

2. Cazpikun B.I'., KynpskoB A.I'., Macenko A.B. Peneiinas 3amwura u
aBTOMATHU3aLMsl DJIEKTPOIHEPIreTUYECKUX CUCTEM. MeToIHYecKHe YKa3aHus K
BBITIOJTHEHUIO JIA0OPATOPHBIX pabdOT Il CTYJAEHTOB BceX (opM OOydEeHUS CIell.
13.03.02 — DmnekrtposHepretuka u dnekTpoTexHuka. Kpacuomap, KyOo['AY:



https://kubsau.ru/upload/iblock/499/49942c9fca2a1c3a6e2f0341d71ec8f7.pdf

«KPOH», 2019. 35 c¢. [OnektpoHHbId pecypc]. — Pexum gocrtyna:
https://kubsau.ru/upload/iblock/577/577a9c845bfh628ff21352¢161201d2c.pdf

3. Ca3pIKkuH, B.I. Peneiinas 3alura u aBTOMAaTH3aLIUsI
AJIEKTPOIHEPTETUUECKUX CHUCTEM: METOAMYECKUE yKa3aHWs K KypcoBou pabdore /
B.I'. Cazpikun, A.I'. Kynpsiko, A.A. barmetoB. — Kpacaogap: Ky6I'AY, 2018. — 56
C. Pexxum JOCTyTIA:
https://kubsau.ru/upload/iblock/f30/f30bbfac7509d926dae75f38104b0ad2.pdf

6.2 YueOHasi suTepaTypa sl CaMOCTOSITEIbHON padoThI

1. AuapeeB B.A. Peneitnas 3amura CUCTEM JIEKTPOCHAOKEHUS: B IPUMEPAX
u 3anadax / B.A. Aaapees. — M.: Boicir. mik., 2008. — 252 ¢. [DneKTpoHHBIHI pecypc]
— Pesxxum octyma: http://venec.ulstu.ru/lib/disk/2012/Andreev.pdf

2. bynsrueB A.B. Peneitnas 3amura B paCpeAe/IUTENbHBIX dJIEKTPUUECKUX
ceTsAx [DJIeKTpPOHHBIM pecypc]. — Pexum noctyna:: mocodue Jjisi MPaKTUYECKUX
pacueroB/ bynbiueB A.B., HaBonounsiii A.A. DJIEKTpOH. TEKCTOBBIC JTaHHBIE. M.:
DHAC, 2017.— 206 c. — Pexxum noctyna: http://www.iprbookshop.ru/76939.html

3. Peneiinas 3ammra © aBTOMaTUKa B DJIEKTPUUYECKHUX CETAX [DIIEKTPOHHBIN
pecypc]. — Pexum noctymna: D1eKTpOH. TEKCTOBBIE NaHHble. M.: 3naTenbckuii 1oM
OHEPI'MS,  AnbBuc, 2012. - 632 C. — Pexum  nocryna:
http://www.iprbookshop.ru/22702.html

4. CTO 34.01-4.1-005-2017 TIIpaBuna TEXHUYECKOTO OOCITYKUBaHUS
YCTPOMCTB PEJICUHOM 3alllUThl, ABTOMATHUKH, IWCTAHIMOHHOTO YIPAaBJICHUS U
CUTHAJIU3ALMKN 3JIEKTPOCETEBOr0 KOMIUIEKCA [DIEKTPOHHBIN pecypc]. — Pexum
JIOCTyIIA:
https://www.rosseti.ru/investment/standart/corp_standart/doc/CTO_34.01-4.1-005-
2017 PTO_RZA .pdf

/7 MOH OLIEHOYHBIX CPEACTB VISl MPOBeIEHN MPOMEKYTOYHOM
aTTeCTAlUU

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMeM 3TanoB uX (JOpMUPOBAHNUS B
npouecce ocsoenust OITIOIT BO

Oranbl GOpMUPOBAHUS U IPOBEPKH YPOBHS
Howmep cemectpa™ c(OPMHPOBAHHOCTU KOMITETEHIIUH 1O TUCIUILTIHAM,
npakTukam B npouecce ocsoenus OIIOII BO

ITIKC-2 - CniocobeH yuyacTBOBaTh B BeJIEHMH paOOThl TEXHOJIOTHYECKOTO JIEKTPOOOOPYI0BAHUS
00BEKTOB JIEKTPOCETEBOT0 X034KCTBA

1 BBenenue B crieninaibHOCTD
4 MoHTaX CpeJCTB aBTOMATU3aIlUU
4 CoBpeMEHHBIE TEXHOJOTUHA MOHTaXa B DJICKTPOIHEPTCTUKE



https://kubsau.ru/upload/iblock/577/577a9c845bfb628ff21352c161201d2c.pdf
https://kubsau.ru/upload/iblock/f30/f30bbfac7509d926dae75f38104b0ad2.pdf
http://venec.ulstu.ru/lib/disk/2012/Andreev.pdf
http://www.iprbookshop.ru/76939.html
http://www.iprbookshop.ru/22702.html
https://www.rosseti.ru/investment/standart/corp_standart/doc/CTO_34.01-4.1-005-2017_PTO_RZA.pdf
https://www.rosseti.ru/investment/standart/corp_standart/doc/CTO_34.01-4.1-005-2017_PTO_RZA.pdf

Howmep cemectpa*™

Oransl GOPMHUPOBAHUS U IPOBEPKH YPOBHS
cOpPMUPOBAHHOCTH KOMITETEHIIMH IO TUCIUIUINHAM,
npakTukaMm B npouecce ocsoenust OII0OIT BO

OpFaHI/ISaI_[I/IOHHO'paCHOpHI[I/ITeJ'IBHHC JOKYMCHTEI B

> AIIEKTPOIHEPTETHKE
5 Teopernueckue OCHOBBI HETPAAUIIMOHHON U
B0O300HOBJISIEMOM 3HEPreTUKU
5,6 DJIEKTPUYECKHUE CTAHIIMH U MOJICTAHIIUU
5,6 [lepexoHble MPOLECCHI B ANEKTPOIHEPIETUYECKUX CUCTEMAX
5.6 OCHOBHOE U BCTIOMOTaTeIbHOE 000PyI0BaHHE
HETPaJAULIMOHHON U BO30OHOBIIIEMON SHEPIETUKU

6 DNeKTpUUeCKU IPUBOJ

6 OKcIuTyaTalusi CUCTEM 3JIEKTPOCHA0KEHUS

6 DHEProTeXHOJOTMYECKOE UCTI0Ib30BAHNE HETPAUIIMOHHON

Y BO300HOBJISIEMOM SHEPIETUKU

6,7 DJIEKTPOCHAOKCHHE

7 Peneiinas sawyuma u asmomamusayus

NEKMPOIHEP2EMULECKUX CUCTIEM

7 CucreMbl KOHTPOJISL M yU€Ta JIEKTPUUYECKON SIHEPTrUU

7 Opranuzanus padoT Mo HaBEIEHHBIM HaNpsHKEHUEM
7,8 DJIEeKTpUIECKUE CETH

8 [IpepuniaoMHas mpakTHKa

8 [ToaroToBka K mporeype 3aluThl U 3al1Ta BbITYCKHON

KBTI (PHKAIMOHHON paboThI

* HOMCEp cEMECTPa COOTBCTCTBYCT JTAIly (bOpMI/IpOBaHI/I}I KOMIICTCHIIN U

7.2 OnucaHune noka3arteJjieil 1 KpUTepueB OLEHUBAHUS KOMIIETEHUMI Ha
Pa3JIMYHbIX 3Tanax ux GopMUpoBaHUSA, ONIMCAHUE IIKAJIbI OLEHUBAHUS

[Inanupyemsle
pe3yJIbTaThl
OCBOCHHUS
KOMIICTCHITUH.
Nunukatopel
JOCTIKCHUS
KOMIIETCHITUN

YpoBEeHb OCBOEHHUS
HEyI0BJIETBOPH] yIOBIETBOPUT OneHouHoe
A P YA P XOpOo1LIO OTJINYHO
€JIbHO €JIbHO . . CPEICTBO
" . (cpenuuit) (BBICOKMIN)
MUHHMMAaJIbHBIN| (TIOPOTOBBIN)

[TKC-2. CriocobeH y4acTBOBaTh B OpPraHU3aIUN TEXHUYECKOTO 00CTYKUBAHUS
AIEKTPOOOOPYIOBaHNS OOBEKTOB JIEKTPOCETEBOTO X035HCTBA

ITIKC-2.1.
[Ipumensier
METOBbI
TEXHUYECKHE
cpencrsa Uit
pacyera
IoKa3aTesen
(GYHKIIMOHHUPO
BaHUs
TEXHOJIOTHYEC
KOIo

u

He npumenser
METO/IbI "
TEXHUYECKUE
cpencTsa
UCIIBITAHUN U
JTUarHOCTHKHU
AIIEKTPOOOOPY
JIOBaHUS
00BEKTOB
3JIEKTPOCETEBO

o X039UCcTBa

@parmeHTapH |HactuuHo B nonHoM| TectupoBanue,
0 IIPUMEHSAET|IIPUMEHSET o0Bneme KP, sx3amen
METO/IbI Y [METOBI U |TIpUMEHSET
TEXHUUYECKHUE |TEXHUYECKHE |METOJbI u
CpeacTBa CpeacTBa TEXHUYECKHE
WCTIBITAHUN HW|UCIBITAHUN U |CpEICTBa
JUAarHOCTUKU |IMAarHOCTUKHU |ACIBITAHUK U
AIEKTPOOOOPY [IIEKTPOOOOPY [IUATHOCTUKH
JIOBAHHUSI JIOBaHMSI ANEKTPOOOOPY
00BEKTOB 00BEKTOB OBaHUSA
00BEKTOB




[Inanupyemsle YpoBeHb OCBOCHUS
pe3ynbTaThl
OCBOEHUS
HEyI0BJIETBOPH] YIOBIETBOPUT OueHounoe
KOMIIETEHIINH. XOpOLIO OTJINYHO
€JIbHO €JIbHO . . CPEICTBO
Nupukatopel o N (cpenuuit) (BBICOKMIN)
MUHHMAJIbHBIN| (TIOPOTOBBIN)
JOCTH>KECHUS
KOMITETCHIIMHI
o0opynoBaHus AJIIEKTPOCETEBO |3JIEKTPOCETEBO [IIEKTPOCETEBO
00BEKTOB 0 XO35MCTBA [0 XO35IUCTBA |TO XO35IMCTBA
aneKTpocereBo (He @parmentapH [YacTu4HO B nonHoM|TectupoBaHue,.
IO XO35MCTBA; |IEMOHCTPHUPYE |0 JEMOHCTpUpYE |[00BeMe KP, sx3amen
[IKC-2.2. T 3HAHUSI | IEMOHCTPUPYE |T 3HAHUsI| IEMOHCTpUpYE
JleMOHCTpUpY€|opraHu3anuy [T 3HAHUS|OpraHU3aluu [T 3HAHUS
T 3HAHMS | TEXHUYECKOTO |OpraHu3allii |TeXHUYECKOIro |OpraHu3aluu
OpraHu3alyy |00CITYKUBAHUS [TEXHUYECKOTO |00CITYKUBAHUS [TEXHUYECKOTO
TEXHUYECKOTO |U PEMOHTA|00CITyKUBaHUS |1 PEMOHTA|00CITyKUBaHUS
00CITy’KHBaHUS |3J]IEKTPOOOOPY |1 PEMOHTa|3JIEKTpo0dOpyY (U peMoHTa
u PEMOHTA|T0BaHHS AIIEKTPOOOOPY |TOBAHHUS AIIEKTPOOOOPY
00BEKTOB 00BEKTOB JOBaHUA 00BEKTOB JOBaHUsA
JIIEKTPOCETEBO [ITEKTPOCETEBO |0OBEKTOB AIIEKTPOCETEBO [0OBEKTOB
IO XO34MCTBA; [TO XO3SAHCTBA |PIIEKTPOCETEBO |[TO XO3SIMCTBA  |IJEKTPOCETEBO
IIKC-2.3. r'0 X0351CTBa r'0 X034KCTBa
HemoHcTpupye He @®parmentapH |HacTU4HO B nojgHoM|TectupoBanue,
T TOHUMAaHHUE|IEMOHCTPUPYE |0 JIEMOHCTpHpYE |[00beMe KP, sx3amen
paboThI T TIOHUMaHUE|IEMOHCTPUPYE [T TOHUMAaHUE|IEMOHCTPUPYE
TEXHOJIOIMYEC |3amay T TIOHUMAaHue|3a1a4y T TOHUMaHue
KOT'0 AKCIUTyaTalllK (3a]a4 AKCIUTyaTallK (3a]1a4
000pyIOBaHUS [3]IEKTPOOOOPY |[IKCILTyaTAIIUH |[IEKTPOOOOPY |IKCILTyaTaIuu
00BEKTOB JIOBaHUS AIIEKTPOOOOpY |TOBaHMS AIIEKTPOOOOpY
JJIEKTPOCETEBO |00BEKTOB JIOBaHUS 00BEKTOB JIOBaHUS
IO XO34MCTBA. |3]IEKTPOCETEBO [0OBEKTOB AIIEKTPOCETEBO [0OBEKTOB
T'O XO35IICTBAa  |IJIEKTPOCETEBO |TO XO3SAMCTBA  |IJIEKTPOCETEBO
ro X0351MCTBa ro X0351MCTBa

7.3 TunosbIie

KOHTPOJIbHbIC

3adaHusA

HJIN

HHBIC

MaTepHaJbl,

HeoOXoaMMbIe [JIS OLEHKH 3HAHWI, YMEHHUil, HABBIKOB, XapaKTePH3yOIIHUX
Tanbl (OPMUPOBAHUA KOMIIeTeHIMH B npouecce ocsoenuss OITOII BO

Buael onieHOUHBIX cpeAcTB W3 Tabimuilbl 7.2 cooTBeTcTBYIOT 1In Kyol'AY
2.2.4 «DoHJ OLIECHOYHBIX CPEIICTBY.

Tembl KypcoBbIX padoT

Kypcosas

pabota

BBIITOJIHACTCA

10

TEMC

«Penennas

3amnura

aBTOMATHU3aIUSI CUCTEMBI DJIEKTPOCHAOKEHUS» IO WHIWBUIYAIBHBIM HCXOHBIM
JIAHHBIM (BapHUaHTaM).
Hcxoanasi cxeMa TUIIOBOW CHCTEMBI DJICKTPOCHAOKEHUS MpECTaBIcHa Ha

PHUCYHKE.




Cucrema 0,

2 HOOHH (O
XH:\I g P é ZKA

Ql S —> SM

» Ui ric v/ u, : U,
@ 35-110 kB VU [0 6-10 kB

BA,
Ses H H O HH

Xein: X
U, O, S U, Q. BA2.1 Q, n.-\_).-ls,

]

T

Pucynok — IlpuHuunuanbHas cxema 31eKTpoCHaA0KEeHUs
IlepeyeHb OCHOBHBIX BOIIPOCOB KYPCOBOM PadoThI

B kypcoBoii paboTe Npon3BOAUTCSA pacUET pPeIeHHOM 3alUThl U ABTOMATUKHU
(P3A) TunoBeIxX 351eMEHTOB cucTeMbl 3ekTpocHad)enus (CIC):

- Bo3ayurHbIx JuHui (BJI) Hanpsoxkenuem BJI 6-10 xB;
- kabenpHoOM HUK (KJI) Hanpsokenuem 6—10 kB

- CWIOBBIX TpaHchopmaTopoB paiionHol noxactaniuu (I1C) HanpsbkeHueM
35-110/6-10 kB;

- BBICOKOBOJIbTHOTO acCUHXpOHHOTO aBurarens (A/l) nanpsboxkennem 6—-10 kB.
[Ipu BBITIOTHEHUH KYPCOBOM PabOThl HEOOXOIUMO BBIITOJTHUTD:

- pacueThl TOKOB KOpoTKoro 3ambikanust (K3) s onpenenenus nmapaMmeTpos
cpabaThIBaHUS U POBEPKU UYBCTBUTEILHOCTH Pa3padaThIBAEMbIX PEJICUHBIX 3aIITUT

(P3);

- BBIOOP HEOOXOIUMBIX THUIIOB M3MEPUTEIBHBIX TpaHC(HOPMATOPOB TOKA U
HampsDKEHUs,  ompeneneHue  ux  KodpduimeHTtoB  TpaHchopMmamuu U
COOTBETCTBYIOIIUX TEXHUUECKHUX MapaMeTPOB;

- OlpeieNieHrne TOKOB cpadaThiBaHus (YCTaBOK) 3aIlHT;

- BBIOOp COOTBETCTBYIOIIMX THUIIOB peJie U MPOBEPKY UYBCTBUTEIBHOCTU
PEJIEMHBIX 3AILUT;

- BBIOOD BBIJIEP’KEK BPEMEHU CpadaThIBaHUSI pacCUUThIBaeMbIX P3;

- pazpabotky cxem auddepeHnmanibHON U ra3oBoil  P3  cuIOBBIX
tpanchopmaropos [1C;

- TPUHIMIHATBHBIC CXEMBI PEJICHHONM 3alluThl BO3MYIIHBIX W KAOCIbHBIX
JMHUHN, CUJIOBBIX TPaHC(HOPMATOPOB M BBICOKOBOJIBTHOTO JIEKTPOABUTATEIS,

- BeIOOp ycTpoiicTB ceteBoit aBTroMatuku ABP wmm AIIB ¢ paspaboTkoit
MPUHITUTTHATBHBIX CXEM.

Tabnuua — Micxoauble TaHHbIE 1711 KypCOBOW pabOThI

BapI/IaH SKS’max /SKS’min’ U1/U2’ X’ Om Z](/]a ST ) 81/82 /P )
T MB-A B |BIL B, 1B/, oy | MBA | «BA,«xBr




1 3600/2200 110/10 10,8/1,87/1,43 0,49 10 795/476/2000
2 3400/2100 110/6 11,7/1,56/1,61 0,7 10 486/311/1600
3 1200/750 35/10 4,8/2,08/1,78 0,83 6,3 504/319/630
4 1000/700 35/6 5,2/1,84/1,4 1,67 6,3 325/210/500
5 3800/2300 110/10 12,2/1,73/1,5 0,76 16 790/480/1000
6 3500/2100 110/6 11,4/1,96/1,68 11 16 760/310/800
7 1100/750 35/10 5,6/2,12/1,63 1,13 10 315/190/500
8 1150/760 35/6 6,4/1,12/1,4 1,04 10 310/120/630
9 3900/2400 110/10 12,6/6,2/2,48 0,54 6,3 755/464/2000
10 3700/2500 110/6 12,9/1,28/2,04 0,61 6,3 466/308/1600
11 1250/780 35/10 4,4/2,44/1,12 0,97 16 500/307/630
12 1000/680 35/6 4,8/1,92/2,04 1,29 16 323/206/500
13 4050/2450 110/10 10,2/2,16/1,72 0,64 10 730/450/1000
14 4100/2500 110/6 11/1,36/1,72 1,08 10 764/303/800
15 1050/740 35/10 5,1/2,2/1,76 1,5 6,3 305/162/500
16 1250/820 35/6 5,4/1,68/1,56 0,78 6,3 302/124/630
17 3550/2150 110/10 11,4/1,6/1,52 0,52 16 763/471/2000
18 3450/2070 110/6 10,6/1,75/1,88 0,46 16 455/290/1600
19 1400/780 35/10 5,8/2,01/1,74 1,06 10 498/303/630
20 1200/730 35/6 6,6/1,05/1,53 0,94 10 314/202/500
21 3680/2070 110/10 12,8/2,4/1,32 0,75 6,3 748/478/1000
22 3550/2160 110/6 11,2/1,2/2,12 1,02 6,3 752/298/800
23 1300/690 35/10 4,6/2,3/1,56 1,66 16 306/193/500
24 1450/770 35/6 4,8/1,83/2,04 1,34 16 304/117/630
25 3670/2330 110/10 10,3/2,09/1,69 0,51 10 744/446/2000
26 3480/2080 110/6 11,1/1,48/1,71 0,65 10 482/316/1600
27 1270/690 35/10 5,1/2,08/1,64 0,92 6,3 489/310/630
28 1160/710 35/6 5,5/1,76/1,48 1,31 6,3 325/325/500
29 3840/2260 110/10 11,5/1,63/1,56 0,67 16 780/467/1000
30 3560/2170 110/6 10,7/1,8/1,64 0,64 16 761/309/800
31 1230/810 35/10 5,9/2,04/1,84 1,13 10 309/179/500
32 1170/740 35/6 6,53/2,1/1,45 0,65 10 312/112/630
33 3920/2430 110/10 11,7/2,61/1,32 0,44 6,3 759/461/2000
34 3780/2480 110/6 11,3/1,23/2,14 0,53 6,3 426/304/1600
35 1240/680 35/10 4,62/2,57/1,46 1,01 16 488/309/630
36 1130/700 35/6 4,93/1,77/2,28 1,63 16 314/209/500
37 4050/2990 110/10 11,2/2,2/4,6 0,88 10 792/477/1000
38 4170/3100 110/6 10,9/1,95/2,1 0,61 10 764/304/800
39 1330/980 35/10 4,9/1,97/1,83 1,52 6,3 300/183/500




40 1170/710 35/6 5,38/4,5/1,63 0,83 6,3 306/121/630
41 3540/2410 110/10 10,9/1,78/2,52 0,48 16 775/456/2000
42 3460/2380 110/6 11,9/1,67/2,1 0,54 16 446/308/1600
43 1080/710 35/10 5,95/2,46/1,74 1,2 10 499/301/630
44 1280/780 35/6 6,59/1,28/1,42 1,7 10 301/209/500
45 3240/2270 110/10 9,3/2,78/1,27 0,66 6,3 789/449/1000
46 3230/2060 110/6 10,5/1,36/1,89 0,46 6,3 752/304/800
47 1330/820 35/10 4,59/2,47/1,37 1,22 16 309/178/500
48 1170/700 35/6 5,19/1,58/1,84 1,09 16 307/113/630
49 3530/2200 110/10 11,4/2,47/1,15 0,46 10 771/452/2000
50 3460/2170 110/6 10,7/1,44/1,59 0,58 10 436/318/1600

Bomnpocsl k 3k3aMeny

1. OcoGeHHOCTH TPOLECCOB, MPOUCXOAIINX B IHEPTOCUCTEME.

2. OcoOEHHOCTH HEHOPMAJIbHBIX (AHOPMAJIBHBIX) PEKUMOB SHEPTOCUCTEMBI.

3. OcoOEeHHOCTH PEXUMOB MPHU MOBPEXKICHUSIX FIEMEHTOB 3HEPTOCUCTEMBI.

4. XapakTepHUCTHKa aBapui YIHEPTOCUCTEMBI.

5. IlocmencTBust HEHOPMAIBHBIX PEKUMOB.

6. [TocmencTBus BOBpeMsI HE BBISIBIICHHBIX TOBPEXKIACHUM.

7. HazHaueHne npoTHBOABAPUNHON aBTOMATUKH.

8. IlpegnasHaueHue pENECHHONW 3AIMUTHI KaK KOMIUIEKCA ABTOMATHUYECKHX
YCTPOMCTB.

9. CocTaB KOMILUIEKCA PEIEHHOMN 3aIUTHI 1 aBTOMATUKH.

10. CxeMHasi CBsI3b YCTPONCTB PEJICHHOMN 3alIUThl 1 ABTOMATHUKH.

11. OOuuii MPUHLIKAI IEHUCTBUS pEeIICHHON 3aIUTHI.

12. ®yHKIMK pENeHHON 3aIIUTHI.

13. JleficTBHS pesieHOM 3alUThI IPU BBISIBIEHUU MTOBPEXKIECHHOIO AJIEMEHTA
HYHEPrOCUCTEMBI.

14. JleficTBUS PENEMHON 3aIlMTHI IPH BBISBIICHUM HEHOPMAJIBHOTO PEXUMA
HYHEPrOCUCTEMBI.

15. OcHoBHBIE TpeOOBaHMS, IPEABSIBISIEMbIC K PEJICHHON 3aIUTe.

16. CooTHONIEHNE BPEMEHU IEVCTBUS PEJIEHHOM 3aIIUTHI AIEKTPOYCTAHOBKH
C IPYTUMH YCTAHOBJICHHBIMU 3aIlIUTAMH.

17. [eWcTBHE pPE3EpPBHOM pENICUHON 3alllUThl B CIy4ae OTKAa3a OCHOBHBIX
3aIUT WM 3aLIUT CMEXHBIX IPUCOEAUHEHU.

18. ®yHKIUS peeHON 3alUThI OJIMKHETO Pe3ePBUPOBAHMS.

19. @yHKIMS peneitHo 3allUThl JATBHETO PE3EPBUPOBAHUS.

20. TpeboBaHUs K HAJEKHOCTH PEICHHOM 3alTUTHI.

21. XapakTepucThKa  pacHpeleIUTENbHBIX  JJEKTPUYECKUX  CeTel
HanpspbkenueMm 6-35 kB ATTK.

22. XapakTepucThKa 0JJHO(A3HOr0 3aMbIKaHUSI Ha 3EMJIIO B DJIEKTPUUYECKON
cetu HanpsbkeHuem 635 kB AIIK.



23. IlpomomkutenbHOCTh paboTel cetu 6-35 kB mnpu omgHOdazHOM
3aMBbIKaHUH Ha 3€MJIIO.

24. HanOonee pacnpoCTpaHEHHbIE BUIbI CETEBOM PENEHON 3aLUThI CETeH 6—
35 kB ¢ 04HOCTOPOHHUM MU TAHUEM.

25. Haumbosee pacnpoCTpaHEHHbIE BUIBl MOACTAHIIMOHHOM pEJIEHHON
3auThl 635 KB.

81. HMHAOyKUMOHHBIE pEJ€ HANpaBICHUS MOLIHOCTH HUMEKOT  pAl
MPUHLIUNHAIBHBIX HEJOCTATKOB:

82. [IpuHIMI AEHCTBUS MUKPOJJIEKTPOHHBIX CTATUYECKHUX PEJIC HAIPABIECHUS
MOITHOCTH OCHOBAH Ha:

83. B MHMKpODJIEKTPOHHBIX CTAaTUYECKUX pEJIE€ HAIPABICHHUS MOIIHOCTH
JUTUTEIBHOCTh NHTEPBAJIOB COBNAJEHNS 3HAKa CUTHAJIOB:

84. MHUKpPOAINIEKTPOHHOE CTATHYECKOE peEieé HAIpaBJICHHUs MOIIHOCTH
cpabaTbIBaeT IpHu:

85. B pabore cxembl MUKpPORJIEKTPOHHBIX CTATUYECKUX PEJIE HAIpPaBIICHUS
MOIITHOCTH UCIIOJIb3YETCS:

86. ¥Y3en cpaBHeHuss MCPM ocymiecTBiseT:

87. B MCPM Bxoanble Benmmuunbl U 1 | (puc. 10.3) moasoasres:

88. B MCPM ¢azonoBopoTHbie ycTporicTBa 1 u 12 o0ecrieunBaror:

89. Yrnosas xapakrepuctuka MCPM npeacrasisieT co00il 3aBUCUMOCTb:

90. HampaBnenneie MT3 HeoOXOIMMO OTCTpauBaTh OT MaKCHUMAaJIbHBIX
pabouyux TOKOB:

91. B cersx ¢ riyxo3a3eMIICHHON HEUTpasbio HampaBieHHbie M T3 qOIKHBI
OBITH OTCTPOEHBI OT TOKOB:

92. «Ilodaszusiil myck» HanpaBiaeHHbIX M T3 npegHazHayueH aJis:

93. Ilpu «nogazHoM mycKy» HarnpapiieHHbIX MT3 npoucxoaur:

94. CwmexHble 3amuThl HampaBieHHbIX MT3, nelcTByrommMe B OJHOM
HaIpaBJI€HUH, IOJKHBI ObITh COTJIACOBAHBI:

55. Beimepxkku BpeMeHH cpabaThiBaHUs HampaBiieHHbIX MT3 BeiOupatotcs
10 YCJIOBHIO:

96. B ceTsX ¢ IBYXCTOPOHHUM ITUTAHUEM COIJIACYIOTCS MO CEIEKTUBHOCTH
HarpaByieHHble MT3:

77. B ceTax ¢ IByXCTOPOHHUM ITUTAHUEM COTJIACYROTCS IO CEIIEKTUBHOCTHU
HarnpasyieHHble MT3 cTynenuaro:

98. MeprtBas 30Ha HanpasieHHbIX MT3 aT0:

99. IlpnunHa HETOCTATOYHOM MOLTHOCTH CpabaThIBaHUS pejie HaIllpaBJICHUs
MOIIHOCTU B MEPTBOM 30HE:

100. ITpoTsiKeHHOCTh MEPTBOM 30HBI OMIPEACIIIETCS M0 (HOpMyIIe:



Bomnpocel Kk 3k3amMeHy (KOMIILIOTEPHOE TECTHPOBAHUE)

baok 1. Tokn KopoTKOro 3amMblKaHWsl B pacyerax mapamerpos P3A
(ITYD, Ilepexoaublie NpOLECCHI B JIEKTPOIHEPTrETUUECKUX CUCTEMAX )

1. Buasl nOBpekI€HUH, SBISIOIINAECS KOPOTKUMU 3aMbIKAHUSIMA HE3ABUCUMO
OT pEeKUMa HEUTPAIIM DIIEKTPUUECKON CETH.

2. llpaBwibHbIE 3HAYECHUS CPEOHUX HOMHMHAJIBHBIX HANOPSOKEHUW IIPH
pacuerax TokoB Tpexdazupix K3 mis cereit Hanpsokenuem csbiiie 1000 B.

3. DNeMeHThI 3JIEKTPOYCTaHOBOK HampsbkeHueM Beilie 1 kB, mpu pacuere
ToKOB K3 KOTOpBIX HEOOXOJUMO YUUTHIBATh X aKTUBHOE COIIPOTHUBIICHHE.

4. B snexkTpuyeckod ceTh HampsbkeHueM 35 kB Ha mMHaxX HMCTOYHHMKA
nutanus Sk3 = 700 MBA. Onpenenuth 0a3uCHBIA TOK COTVIACHO OOIICITPUHSATHIM
IIOJIO’KEHUAM pacyeTa.

5. IlocnencTBust KOPOTKUX 3aMbIKaHUM JJIS1 CUCTEMBI 3JIEKTPOCHA0XKEHUS.

6. Haubosiee yacTpie MpUYMHBI BOSHUKHOBEHUSI KOPOTKOTO 3aMbIKAHHS.

7. g ompenenieHUsT TOKa KOPOTKOTO 3aMBbIKAHUSA BBOJATCS HOMYIICHUS,
KOTOPBIE YIPOIIAIOT pacyeThl, 00ecneurnBasi HPUEMIIEMYIO TOUHOCTb.

8. [omymieHusi, KOTOpbIE HE HCHOJB3YIOTCS B IPAKTUYECKUX pPaACUETaAX
AIEKTPOYCTAHOBOK IPY HAINPsKEHUM Bbie 1 kB.

9. Pacuetnbiii Tok K3, KOTOpbIii OOBIYHO NMPUHUMAIOT [JIsl BbIOOpA WM
IIPOBEPKH MapaMeTPOB JIEKTPOOOOPYIOBAHUS.

10. OcobeHHocTd CcxXeMbl 3aMelieHusi Mpu pacuere TOokoB K3 B
AIIEKTPOYCTAHOBKAX.

11. IlpuBenenue snexkrpudeckux Beanuud E, U, 1, z, X, r B cxeme 3aMelieHus
pu pacyere TOKOB K3 B MMEHOBAaHHBIX €JUHULIAX.

12. YyeT anekTpruuecKuX BEIMYHUHBI B CXEMAaX 3aMELICHUS [TPU PacyeTe TOKOB
K3 B OTHOCHUTENBHBIX €IMHNLIAX.

13. Pexomenganuu mno BeIOOpY 0a3uCHON MOIIHOCTH SO MpHU pacyeTe TOKOB
K3 B oTHOCHUTENBHBIX €AUHUIIAX.

14. bazuchHsie HamnpsbkeHuss UG npu pacuete TOKOB K3 B OTHOCUTENBHBIX
eAMHUIIAX MPU TPUOIMKEHHOM MPUBE/ICHUN MTapaMeTPOB.

15. IlpaBunpHOE BBIpaKEHUE M1 NOCTOSIHHOM BPEMEHH 3aTyXaHHUs
anepuoanvecKon ciararomein toka K3.

16. 3HaueHre CyMMBbI IEPUOIUYECKON U AllEPUOIMYECKON CIIararoiiux TOKa
Tpex¢asznoro K3 B nepBbIii MOMEHT MOCJIE BO3SHUKHOBEHHUSI IIOBPEXKICHUSI.

17. U3menenus: monHoro Ttoka Tpexdasznoro K3 u ero cocrapisiomux BO
BPEMEHU IIPU UTAHUH MECTA OBPEKACHUSA OT MOIIHOTO UCTOYHHUKA.

18. MomeHT BpeMeHH nociie BO3HUKHOBeHUs1 K3 u1st onpenenenus yaapHoro
Toka K3, KOTOpBIil COCTOUT U3 MEPUOUYECKON U allEPUOANIYECKON COCTABIISIOIINX.

19. ®opmyna CiyX UT JJs1 ONPEACIICHUSI allepUOJUUECKON COCTABIISIOINIEH
Toka K3, KOTOpbIli 3aTyXaeT Mo SKCIOHEHIMAIbHOMY 3aKOHY.

20. ®akTopbl, KOTOPHIE BIMSIOT 3HAYEHNE TOKA KOPOTKOTO 3aMbIKAHUS.

21. PacnonoxeHrne BUIOB KOPOTKMX 3aMbIKAHUK B TMOPSIAKE YBEJIWYCHHS
TSYKECTH TTOBPEKICHUS.

Baok 2. Oomue TpedboBanusi k P3A (Annpee B.A. Penelinas 3ammra u
aBTOMAaTHKa CUCTEM AJIEKTpOCHaOKeHus: YueO. s By30B §§ 1-7)



1. O6uimne TpeboBaHuUs MPEABSBISIIOTCS K PEICHOM 3alIuTe.

2. Cxembl  coeamHeHWil — TpaHcopmMaTopoB ~ TOKa,  HaumbOoJjee
pacnpocTpaHEHHBIC B TPEX(Pa3HBIX IJIEKTPUICCKUX CETSX.

3. HeoOxomuMoe coequHeHue BTOPUYHBIX OOMOTOK TpaHc(opmaTopa ToKa
JUIs 0O€ecTieyeHHs] HOPMaJbHOM paboThl MX MAarHUTHON CHCTEMBI.

4. CoOTHOLIEHHE BpPEMEHM JE€UCTBUSI OCHOBHOM U JAPYTUX 3alHT
AIEKTPOYCTAHOBKU MPHU MOBPEKICHUSIX.

5. Kakoe noBblIllIEeHHE CUIIBI TOKA MPUBOJIUT B IEMCTBUE TOKOBYIO OTCEUKY?

6. [IpuHUMD AEHCTBUE PEJICMHOM 3aIUThI JJIIEKTPUUYECKOU CETH.

7. Be1OOp ycTaBKM TOKOBOM OTCEUKH.

8. ObecnieueHre CENEKTUBHOCTH JIEHCTBUSI TOKOBOM OTCEUKH.

9. locTkeHue CeNEeKTUBHOCTU JIEHCTBUSI TOKOBOM OTCEUKH.

10. Yem onpenensercst BpeMs JeWCTBUSI MTHOBEHHOM TOKOBOM OTCEUKU?

11. I'maBHOE pa3znmuune Me)1y TOKOBOW OTCEYKOW M MAKCUMAJIbHOM TOKOBOU
3aIUTOM.

12. JlocTr>keHUE CEISKTUBHOCTH ICHCTBUS MaKCUMAaIbHOM TOKOBOM 3aIIUTHI.

13. Ha kakoM y4dacTKe 3JIEKTPUYECKOW CETH YCTAaHABJIMBACTCS HAMMEHbIIAS
BBIJICPKKA BPEMEHU MAaKCUMAJIBHOW TOKOBOW 3aLIUTHI?

14. Ha xakoM y4acTKe 3JIEKTPUYECKOW CETH YCTaHABIIMBAETCS HauOOJbIIAs
BBIJICPKKA BPEMEHU MAaKCUMAJIBHOW TOKOBOW 3aLIUTHI?

15. Yem ompenensieTcsi CTYNEHb CEJIEKTUBHOCTH MAaKCHMAJIbHOW TOKOBOWM
3aIUTHI?

16. Kak BbIOMpaercs ycTaBKa CHJIBI TOKa, MPH KOTOPOW CpabaThIBacT
MakCHUMaJIbHasI TOKOBas 3aIura?

17. B KakoM MeCT€ YCTAaHaBJIMBAIOTCS TOKOBBIE OTCEYKH B CETAX C
OJIHOCTOPOHHUM MUTaHUEM?

18. Kakoe TpeOoBaHUE TPEABABIACTCS K MPUMEHEHUIO TOKOBOW OTCEUYKH
MTHOBEHHOI'O JICHCTBUS JICKTPUUECKON CETH?

19. KakoBo OCHOBHOE€ Ha3HaueHUE ABYX(}A3HOW [ByXpeseiHas CXEMBI
PENECUHON 3aIUTHI?

20. Kak obecrnieunBaercs CEIEKTUBHOCTh TOKOBBIX 3aIIMUT B 3JEKTPUUYECKUX
KOJIBLIEBBIX CETSIX U CETSIX C IBYXCTOPOHHUM MTUTAHUEM?

21. OGecrieueHrEe CEIEKTUBHOTO IEUCTBUS TOKOBBIX 3aIIUT B AJICKTPUUECKUX
KOJIBLIEBBIX CETSIX U CETSIX C IBYXCTOPOHHUM MUTAHHUEM.

22. ITapameTpsl, Ha KOTOPHIX OCHOBAH MPHUHIUIT JEUCTBUS JUCTAHIIMOHHOW
3aIUTHI.

23. Ha3zHaueHue nepBoil CTYNEHU AUCTAHIMOHHOMN 3aIlIUThI

24. HazHaueHue BTOPOM CTYNEHU JUCTAHIIMOHHOM 3alIUThI

25. Ha3zHaueHue TpeTbeil CTyNeHU AUCTAHIIMOHHOW 3aIUThI

Baok 3. Peseiinas 3ammra JUHUA
1 (AugpeeB B.A., §§ 2.3 u 2.6) DnexkTpoMexaHUYECKOE pelie, MO3BOJISIOINICE
BBITIOJIHUTh MAaKCUMAIbHYIO TOKOBYIO 3aIIUTY 0€3 OT/AENIbHBIX pejie BpEMEHHU.



2 (Aumpees B.A., § 5.2) Kakoii Tok mpoxoauT 1o ooMoTkam pene 1,2 u 3 npu
CUMMETPUYHOMN Harpy3ke nepBuyHoi nenu? B Bapuantax orsera I — BropuyHbIi
(ba3HbBIN TOK.

3 (AugpeeB B.A., §§ 5.2 u 5.12) Kakoii HeloCTaTOK UMEET Ta CXEMa 3allUThI
OT MEXTy(pa3HbIX 3aMbIKAHUN?

4 (Aungpee B.A., § 5.4) Kakum 00pa3omM AOCTUraeTrcsi CEIEKTUBHOCTh
JEUCTBUSL TOKOBOW OTCEUKU JIMHUU?

5 (AaapeeB B.A., § 5.4)Ykaxute, kakas (GopmMmysa mpaBUJIbHO 0TOOpa)kaeT
COOTHOIIIEHHE MEXJIy TOKOM cpabarbiBaHusi peie Ic.p U TOkoM cpabaTbiBaHUS
3aluTHI Ic.3.

6 (AaapeeB B.A., § 5.4) [Ipu peMOHTe KOMIUIEKTa peICHHOMN 3alllUThl TUHUU
C OJHOCTOPOHHUM MHUTAaHWEM TOKOBOE PEJ€ OTCEYKH 3aMEHWJIM Ha HOBOE peJe,
uMmeroniee 0oJiee BBICOKHMM KO3 UIIMEHT BO3Bpara. Tok cpabaTbhIBaHHs pelie
ocTaBWJIM mpexkHUM. Kak 3T0 oTpa3utcs Ha paboTe OTCeuKku?

7 (Angpees B.A., § 5.4)/1ns 3ammtel 1uHUM, nuTaromel tpaachopmarop T,
HaMEUE€HO YCTAaHOBUThH HECKOJIBKO 3aIlIUT, B TOM YKCJIE U TOKOBYIO OoTceuky. [locie
pacuera Toka K3 B KOHIIE INHUM U COOTBETCTBYIOIIETO BRIOOpA TOKA CpabaThIBaHUS
OTCEYKH OBbLJI0O OOHApY’>KEHO, YTO OTceuka OyJeT HUMETh HEIO0CTaTOYHYIO
YyBCTBUTEIBHOCTb. ~ KakuM  oOpazoMm  MOXHO  J00UTBCA  TpebOyemou
YYBCTBUTEIHLHOCTH OTCEUKH?

8 (AngpeeB B.A., § 5.6) Cnoco0 MOCTHKEHHS CEICKTUBHOCTH JICHCTBUS
MAaKCHUMaJIbHOW TOKOBOW 3aIlIUTHI.

9 (Augpees B.A., § 5.6) Ommbka mpu pacyeTe TOKa cpadaThIBaHUS
MAaKCUMAJIbHOM TOKOBOM 3alllUThl, KOrJa BMECTO 3HAYEHUS MaKCHUMaJIbHOTO
pabouero Toka 35,5 A BBeneHo 3HaUueHHE 3,55 A.

10 HegocTaTok 3alUThI C BEIYMCIEHHBIM TOKOM CpabaThIBaHMUS.

11 (AngpeeB B.A., § 5.6) Henocrarok MakCHMMaJIbHOM TOKOBOMW 3alllUTHI C
OTPAaHWYEHHO 3aBHCHUMOM BBIAEPKKOM BPEMEHM INPU JECUCTBUM B KAadyeCTBE
PE3EPBHOM 3aINTHI.

12 (AunpeeB B.A., § 5.12) Henocratok cxembl TOKOBOM 3alTUTHI (pucC. 7).

13 (AngpeeB B.A., § 5.12) Kakue HegocTaTKM MMEET 9Ta cXeMa PeJICHHOM
3aimuThl (puc. 8)?

14 (AngpeeB B.A., § 6.1) Ha kakux u3 BbeikIoudatenet A-XK cremyet
YCTAaHOBUTh MAaKCUMaJbHbIE TOKOBBIE HallpaBJIeHHbIE 3amuThl? Jpyrux
HMCTOYHMKOB nuTanus, kpome UII1 u UI12, B ceTu HeT.

15 (AugpeeB B.A., § 7.2) B cetu ¢ U30IMpPOBAaHHON HEUTpaIbl0 OT IITWH
nojAcTaHu oTXoasaT JuHuu W1, W2 u W3, eMKOCTHBhIE TOKHM KOTOPBHIX B
HOPMaJIbHOM PEKHME COOTBETCTBEHHO paBHBI 4, 5 u 7 A. Kakoil Tok mpoxoaut
yepes 3alUTy HyJIEBOM MOCIIeI0BATEIbHOCTH TMHUK W 1 py BOBHUKHOBEHUU B HEU
3aMBbIKaHUs OJTHOM (pa3bl HA 3eMITIO?

16 (Anapees B.A., § 7.3) Kakoii Bu1 MOBPEXIEHUS B CETH C HE3a3€MJICHHOMN
HEUTpaJIblO HE HapylIaeT paboTy NoTpeduTeNnei?

17 (Anapee B.A., § 7.3) 3nauenue kodd@uIMeHTa YYBCTBUTEIBHOCTH
3alUThl OT 3aMbIKAHUH HA 3eMJII0 HAa BJI B ceTsX ¢ M30JIMPOBaHHON HEUTPAJIBIO.



18 (Aumpees B.A., § 9.3) JIu"us asexTponepenauu Mex1y MOJACTaHITUAMU A
u b umeer mpomonbHylo auddepeHuuanbHy0 3ammTy. Kakoit TOk momkeH
MOJIBOJIUTHCA K OOMOTKE TOKOBOT'O PEJIE€ ITOW 3aIUTHI?

19 (Asmpee B.A., § 9.3) VcmoBuem BbIOOpa TOKa CcpadaThIBaHUS
IpOAOIBHON AU(depeHIINATEHON 3aIUThI TUHHH.

20 (Anapee B.A., § 11.2) VYcnoBus BbIOOpa IIJIaBKOM BCTaBKHU
MPEAOXPAHUTENS JIJISl 3AIUTHI HU3KOBOJBTHOU CETH.

21 (Anmpees B.A., § 11.5) BpiOOp HOMHHAJIBLHOTO TOKa TEIJIOBOTO
pacuenuTenas aBTOMAaTUYECKOrO BBIKIIOYATENSI WM HArpeBaTelIbHOTO 3JIEMEHTa
TEIJIOBOTO peJie MAarHUTHOTO MyCKaTeJIsl.

22 (ITYD, mm. 3.2.21, 3.2.25) B snexTpuueckoil ceTH, MOKa3aHHOW Ha
pPUCYHKE, YCTAaHOBJICHBI MaKCUMaJbHbIE TOKOBBIC 3alUThl. Kakum A0mkeH ObITh
KO3 PUIIMEHT YyBCTBUTEILHOCTH 3alUuThl TUHUU A-b nipu aByxdaznom K3?

23 (I1YD, n. 3.2.25) Kakum nomkeH ObITh KO3 (DUIIMEHT YyBCTBUTEIbHOCTH
TOKOBOI'O OpraHa pe3epBHOM 3amuThl npu K3 B KOHIIE CMEXHOTO 3JEMEHTa WU
HauOoJiee yJIaJIEeHHOTO U3 HECKOJIbKUX MOCJIEI0BATEIbHBIX 2JIEMEHTOB?

24 (IIYD, n. 3.2.26) Ha Bcex NUHUSIX DIEKTPUYECKOM ceTH (PHUC)
YCTAHOBJICHbl MaKCHUMaJIbHbl€ TOKOBBIC 3alllUThl U TOKOBBIE OTCEUKH. YKaXKUTE
KO9(PGUIIMEHT 4yBCTBUTEIBHOCTH TOKOBOM OTCEUKH TUHUU A-b.

25 (ITYD, n. 3.2.92) BelnoaHeHue 3aluThl OT MHOTO(a3HBIX 3aMbIKAHUM
nuHui B ceTsax 3-10 kB ¢ u3onmpoBaHHON HEUTPAJIBIO.

26 (ITYD, m. 3.2.93) Uro n0JDKHO HMCHOJNB30BATHCSA [JI 3aIUTHI OT
MHOTO(})a3HBIX 3aMBbIKAHUN OJMHOYHBIX JIMHUN C OJTHOCTOPOHHUM MTUTAHUEM B CETSIX
3-10 kB ¢ nzonupoBaHHON HEUTpaIbIO?

27 (ITYD, n. 3.2.96) Kak moipKHa BBIOJHATHCS 3allldTa OT OJHO(MA3HBIX
3aMbIKaHHUI Ha 3eMJTI0 JIMHUH B ceTsX 3-10 kB ¢ u3011poBaHHON HENTPAIIbIO?

28 (ITYD, m. 3.2.97) Uto nokHA OTKIIOYATH 3alluTa OT OJHO(]a3HBIX
3aMBIKaHWM Ha 3eMil0 JIMHUK B ceTsAx 3-10 kB ¢ M30JMpOBaHHOW HEUTPAJbIO,
JEHCTBYIOLIAsl HA OTKJIIOYEHHUE MO TPeOOBAHMSIM O0€30MacCHOCTH?

29 (ITYD, n. 3.2.103) HWcnonp3oBaHue B KauyeCTBE OCHOBHOM 3aIllUTHI OT
MHOTO()a3HBIX 3aMBIKAHUM KOPOTKUX OJWHOYHBIX JIMHUW C JBYXCTOPOHHUM
nutanueMm B ceTsax 20 u 35 kB ¢ n3onupoBaHHON HEUTpaIbIO.

Baok 4. Peseiinas 3amuuta CWiI0BbIX TpaHCGOPMATOPOB

1 (Augpees B.A., § 14.2) [leilictBue ra30BOM 3alIUThl CHUJIOBOTO
Tpanchopmaropa TpPU  BO3HUKHOBEHUW  3aMBIKAHUH B 30HE  MEXAY
TpaHC(HOPMATOPOM H BBHIKITFOYATEIISIMH.

2 (Augpees B.A., § 14.3) Onpenenenue touek K3, apistomumxcs pacuieTHbIMU
JIUIs1 BEIOOpA TOKa cpabaThIBaHUS TOKOBOM OTCEYKH CHIIOBOTO TpaHChOopMaTopa.

3 (AngpeeB B.A., § 14.3) Onpenenenue Touek K3, ABISIIOMMXCS pacueTHBIMU
JIJIS1 TPOBEPKU YYBCTBUTEILHOCTH TOKOBOM OTCEUYKU TpaHcpopmaropa.

4 (Aunpees B.A., § 14.3) Bri0op Touku K3 npu pacuere Toka cpabaThIBaHUs
TOKOBOM OTCEUKH JABYXOOMOTOYHOTO MOHMKAIOIIETO TpaHchopMaTopa.

5 (AngpeeB B.A., § 14.3) ObGecrnieueHue CENEKTUBHOCTU JEUCTBUS TOKOBOM
OTCEUKH TpaHchopmaTopa.



6 (Aumpee B.A., § 14.3) B kakux ciyyasx AEHCTBYeT peJieiiHas 3amuTa
TpaHcopmaTopa, cojepskaiias pene ToKa, IPUCOSAMHEHHOE K TpaHcPopMaTopy
TOKa, YCTAHOBJICHHOMY B HYJIEBOM MPOBOJIE MEXI1Y CHIIOBBIM TpaHC(HOPMATOPOM U
TOYKOM 3a3eMJICHHS] HEUTpaiu?

7 (AugpeeB B.A., § 14.6) KoimuecTBo pesne TOKa COAEPIKUT IyCKOBOM OpraH
3alIUTHl TpaHCc(hopMaTopa OT Meperpy3Ku.

8 (Angpee B.A., § 14.6) CropoHa NOHMKAIOIIETO JIBYXOOMOTOYHOTO
TpaHchopMaTopa clieyeT YCTaHABIMBATh €T0 3aIIUTY OT MEePErpy3KHu.

9 (ITYD, n. 3.2.51) B kakoM ciydae Jijis TpaHC()OpMATOPOB, MUTAIOIIUX CETU
3-10 kB ¢ u301MpoBaHHON HEHUTPAJIbIO, OJKHA OBITH MPEAYCMOTPEHA 3alllUTa OT
0J1HO(ha3HBIX 3aMbIKAaHUI Ha 3eMITIO?

10 (ITYD, m. 3.2.53) TpanchopmaTopsl, s KOTOPHIX JIOJDKHA OBIThH
IIPELYCMOTPEHA ra30Basl 3aIIUTa.

11 (ITYD, n. 3.2.54) Ha uTo AOJIKHBI IEMCTBOBATH 3alIUTHI TpaHCchopMaTopa
OT MOBPEKICHUHN HA BBIBOJAX U OT BHYTPEHHUX IMOBPEKICHUMN?

12 (ITYD, m. 3.2.60) Uto nomxHO mpeaycMaTpuBaThcsl Ha TpaHchopMaTopax
MoOIHOCThI0O MeHee 1| MB-A B kauecTBe 3allUTBI OT TOKOB, OOYCJIOBJIEHHBIX
BHEIIHUMU MHOTO(Da3zHbMu K3?

13 (IIYD, n. 3.2.61) Mecrto yCTaHOBKM 3alllUTHl JIBYyXOOMOTOYHOTO
TpaHcopmaropa OT TOKOB, 00YCIOBICHHBIX BHENTHUMH MHOTO(Ma3HbIMU K3.

Bbaok 5. Peseiinas 3ammra 3J1eKTpoABUraTe/ien

1 (AaapeeB B.A., § 11.2) 3nauenne kodpPUIIMEHT TIEpErpy3KU MPH BEIOOpE
MJIABKOM BCTABKU MPEIOXPAHUTEINS 1JI 3aIIUThI 3JIEKTPOIBUTATEIS.

2 (AnapeeB B.A., § 11.2) Ilpu K3 B snekrpoaBuraresne, 3aiiuiiaeMoM
IUIABKUMH TIPEAOXPAHUTEISIMH, HAIpPSHKEHUE NUTAIOIIC CceTh CHUXaerca (o
MOMEHTa MeperopaHusi IIaBKUX BCTaBOK). M3-3a 3TOro CymiecTByeT ONAacHOCTb
MacCoOBOTO  OTMAJlaHus MAarHuUTHBIX nyckareneil. Kakum  oOpaszom 31O
MPEIOTBPAIAETCS?

3 (Angpee B.A., § 16.1) IloBpexneHnusi, KOTOpble MOTYT BO3HUKHYThH B
OOMOTKaX aCUHXPOHHBIX AJIEKTPOJBUraTENEH.

4 (AugpeeB B.A., § 16.1) Beigep:kka BpeMeHHU 3alIUThl OT MEXAy(ha3HbIX
3aMBIKaHUM JIEKTPOABUTATENS HanpsbkeHuem 10 1 kB.

5 (Anmpees B.A., § 16.1) Ha uyrto wMoxer nelcTBOBAaThH 3alluTa
AIIEKTPOJBUTATENS OT NEPETPY3KH?

6 (Anagpee B.A., § 16.1) OnacHocTh pabOTBHI AJIEKTPOJBUTATEIICH Ha
MOHMKEHHOM HaMNpPsSHKEHUU.

7 (AunpeeB B.A., § 16.2) Boinepkka BpeMEHU JOJI)KHA MUMETh 3alUTa OT
3aMbIKaHHUI Ha 3€MJIIO 3JIEKTPOIBUTATENs HANpsiKEeHHeM BbIie 1 kB.

8 (Anmpee B.A., § 16.2) Bwibop TOKa cpabaThIBaHHS peji€ 3alIUTHI
AIEKTPOJBUTATENS OT EPETPY3KH.

9 (Anmpee B.A., § 16.2) 3ammura 3J€KTpOABUTATENS OT MEPErpy3Ku
BBINIOJIHEHA MHIYKIHOHHBIM »3seMeHToM pesne PT-80. Bribop ee BblaepkKu
BPEMEHHU.

10 (Augpee B.A., § 16.2) KonuuecTtBo pene TOka, KOTOpOE dallle BCEro
COJIEP>KUT 3alUTa IBUTATENS OT MEPErPy3KHU.



11 (Anapee B.A., § 16.7) Uro npuHuMaercs B KauyeCTBE TOKa
KPAaTKOBPEMEHHOW MEperpy3Ku IMpU BBHIOOPE IUIABKUX NPEAOXpaHUTENEH st
3aIUTHI 3JIEKTPOABUTATENEH HanpsbKeHueM 10 1 kB?

12 (Augpees B.A., § 16.7) Buasl 3a1UThl 3JI€KTPOABUTATEICH HANTPSIKEHUEM
10 1 kB koTopble MOXHO BBIIIOIHUTh PACIHENUTENSIMH aBTOMATUYECKHUX
BBIKJIFOYATENEH.

13 (AnapeeB B.A., § 16.7) lns snextpoaBuratesneil HanpsbokeHueM 10 1 kB,
MMEIOIINX 3alUTY OT IEPETPY3KU C TOMOIIBIO AJIEKTPOTEIUIOBBIX pelie, CYIIeCTBYET
BEpOSITHOCTh TOTO, uTOo mnpu K3 HarpeBaTenb 3JIEKTPOTEIIOBOTO pelie MOXKET
NIEPErOpPeTh PaHbILIE, YEM PEJie OTKIIOUUT BJIEKTPOJBHUraresb. JesTenbHOCTh M0
UCKIIFOUCHUIO TaKOM CUTYaIlUU.

Baok 6. ABromatuka (AIIB u ABP)

1 (Augpee B.A., § 10.6) [etictBus ycrpoiicts AIIB u ABP, ecnu onu
MPUMEHSIIOTCS] B COUCTaHUU.

2 (Anapees B.A., § 10.6) Llennto ogqnokparHoro neicteus ABP.

3 (Augpees B.A., § 10.6) HanmpaBieHHOCTb JeHCTBUSI MUHUMAJIBHOM 3aIlIUThHI
HaNpsHKEHUs, JOMOJIHSOMIEN yecTpoiictBo ABP.

4 (Angppees B.A., § 10.6) HexoTopbie myckoBble opranbl ycrpoiictea ABP
COJIepKaT JIBa MUHUMAJIbHBIX peJie HanpsbKeHust. YTo pu ATOM 10CTUTaeTCs?

5 (IIYVD, mn. 332) Ha kakux BBIKJIIOYATEISAX II€JI€CO00Pa3HO
npenycmatpuBath AIIB?

6 (ITYD, n. 3.3.3) B kakoM ciaydae Iocjieé OTKJIIOUCHHS BBIKIIFOYATEIISA
ycTpoiictBo AIIB He MOJKHO JIeiicTBOBAaThH?

7 (ITYD, m. 3.3.29) VYcrpoiicTBa, KOTOphIE MOTYT HCIIOJIB30BaTHCS IS
buxcanum nericteus AIIB.

8 (IIYD, m. 3.3.30) Llenm, mnms KOTOPHIX JODKHBI MPETYCMaTPUBATHCS
yctporictBa ABP.

9 (ITY3, n. 3.3.31) Cayuau neiictBus yctpoiictBa ABP Ha cexkunoHHOM
BBIKJIFOUarene Q3.

10 (ITYD, 1. 3.3.34) C kako# 1es1bl0 peNeiHyo 3aluTy TpaHc(hOopMaToOpoB U
JUHUM Majol MPOTSHKEHHOCTH 11€J€CO00pPa3HO BBIMOJHATh C JEHCTBHEM Ha
OTKJIIOUCHHE HE TOJBKO BBIKJIIOUATEIISI CO CTOPOHBI MMUTAHUS, HO U BBIKJIIOUATEIS C
MIPUEMHON CTOPOHBI?

11 (ITY3, . 3.3.36) ITyck ABP, kak npaBuio, BHIIOIHSAIOT O HAMPSHKEHUIO.
C Kxakoil 1eybl0 MHOTa IPUMEHSIOT ITyCKOBBIE OPraHbl APYTUX TUIIOB (HAIpuMep,
pearupyronme Ha ICYe3HOBEHUE TOKA, CHUKEHUE YAaCTOTHI U T.I1.)7

12 (ITYD, n. 3.3.38) Cnydau npu BbinosHeHUU ycTpoilcTB ABP, korama
JieJIaeTcs pa3rpy3ka pe3epBHOr0 UCTOUYHHMKA MUTAHUS Tipu AeiicTBuu ABP.

13 (ITYD, n. 3.3.42) Obnacte mpuMeHeHUs1 couetanus ycrpoiicts AIIB u
ABP.



7.4 MeTtoauyecKkue MaTepHaJbl, ONpeaesilolIMe  MPOUEXYPbI
OLCHMBAHUA 3HAHMH, YMEHMH, HABBIKOB XaPaKTEePU3YHOLIUX ITAIbI
¢GopmupoBaHust KOMIETEHIMA

Meroanueckiue MaTepHalibl 10 MPOICAYpPEe OIICHWBAHUS BBITIOJIHCHBI B
COOTBETCTBHHM C JIOKAJIbHBIM HOPMAaTHUBHBIM akT yHHBepcutera I1n KyoI'AY 2.5.1
«Tekymuii  KOHTPOJb  yCIIEBAEMOCTH M MPOMEXKYTOYHAS  aTTECTAIIMS
00yJaromuxcs».

Onucanusa npoueaypbl ONCHUBAHUSA .

TecToBBIE 3aJaHUA

O11eHKa «OTJMYHO» BBICTABIISCTCS NPU YCIOBUU NMPABUILHOTO OTBETA
CTYyJICHTa HE MEHee 4eM Ha 85 % TeCTOBBIX 3aJaHUI.

OlLieHKa «XOPOI0» BBICTABIAETCS MPU YCIOBUM MTPABUIILHOTO OTBETA
CTy/ZiecHTa He MeHee 4eM Ha 70 % TecTOBBIX 3aJJaHUil.

OlLieHKa «yJ0BJIE€TBOPHUTEIbHO» BHICTABIISIETCSA MPU YCIOBUHU MPABUIIBHOTO
OTBETa CTy/ICHTa HE MeHee ueM Ha 51 %.

OlieHKa «HeyA0BJIeTBOPUTEIbHO» BHICTABIIACTCS MPU YCIOBUHU
MPaBUJILHOIO OTBETA CTyAeHTa MeHee ueM Ha 50 % TeCTOBBIX 3aJIaHUM.

Kputepuu oeHKH Ha IK3aMeHe

OueHka «OTJMYHO» BBICTABISIETCS 00ydYarolmeMycsi, KOTOpbIA oO0iaaaer
BCECTOPOHHUMHM, CUCTEMATHU3HPOBAHHBIMU M TJIIYOOKMMH 3HAHMSIMHU MaTepuaia
y4eOHOH TPOrpaMmbl, YMEET CBOOOJHO BBIMOIHAThH 3aJlaHUs, MPEAYCMOTPEHHbIE
y4eOHOH MpOorpamMMoii, YCBOWUJI OCHOBHYIO M O3HAKOMWICS C JOMOJIHUTEIbHOU
JUTEpaTypol, PEKOMEHJI0BaHHON yueOHOU mporpammoi. Kak mpaBuiio, oleHKa
«OTJINYHO» BBICTABISIETCS] 00YyYarolIeMycCsli YCBOMBILIEMY B3aHMOCBSI3b OCHOBHBIX
MOJIOKEHUN W TIOHSATUW JUCHUIUIMHBI B WX 3HAUYGHUM HJIs MpuoOperaeMoit
CHELMAIbHOCTH, MPOSBUBIIEMY TBOPUYECKHE CIIOCOOHOCTM B TMOHHMaHUH,
U3JIO)KEHUM U UCHOJB30BaHMM  y4eOHOro  Marepuaina,  MpaBUIbHO
OOOCHOBBIBAIOUIEMY NPUHATHIE pPEIICHUs, BJIaJCIOLIEMy Pa3HOCTOPOHHUMU
HaBbIKaMU U IPUEMaMH BBITTOJIHEHUS PAKTUYECKUX paboT.

OneHka «XOpomo» BHICTaBISIETCd OO0ydYaromeMmycsi, OOHapyKHUBIIEMY
MOJIHOE 3HAaHWE MaTepuaa Y4yeOHOM MpOorpaMMbl, YCHEIIHO BBIIOJHSIOMIEMY
NPEeLyCMOTPEHHbIE Y4YEOHOM MporpamMMoil 3aJaHus, YCBOMBIIEMY MaTepuai
OCHOBHOM JIUTEpaTyphl, peKOMEHIOBaHHON y4ueOHON mporpammoii. Kak mpaswuiio,
OLICHKA «XOPOLLIO» BBICTABJISIETCS oOyuaroniemycs, MTOKA3aBIIEMY
CUCTEMATU3UPOBAHHBIN XapakTep 3HAHUW 1O AUCIUIUIMHE, CIOCOOHOMY K
CaMOCTOSITEJILHOMY TIOMOJIHEHUIO 3HAHUM B XojAe JaibHedied ydeOHOU u
npo(hecCHOHANBHON AESITeIbHOCTH, MPAaBUIBHO MPHUMEHSIOIIEMY TEOPETUYECKUE
IIOJIOKEHMSI TIPU PELIEHWM NPAKTHYECKMX BOIPOCOB M 33Jad, BIANCIOLIEMY
HEOOXOMMBIMU HAaBBIKAMU M MPUEMaMH BBITIOJHEHUS TPAKTHUECKHUX padoT.

OuneHka «yI0BJEeTBOPHUTEIBHO» BBICTABISIETCS O0ydaroleMycsi, KOTOPBIN
moka3ajg 3HAHHUE OCHOBHOTO Marepuana ydeOHOM mporpaMMmbl B 00beMe,



JIOCTATOYHOM M HEOOXOJIMMBIM JIJIsl IalibHENIIeH yueObl U MpeAcTosIel paboThl MO
CIEUAIBHOCTH, CIPABUJICSA C BBIMNOJHEHHEM 3aJaHUl, MPEAYCMOTPEHHBIX y4eO-
HOUM mporpaMMoM, 3HAKOM C OCHOBHOW JIUTEpaTypOid, pEKOMEHIOBAaHHON yueOHOM!
nporpammoin. Kak mnpaBuiio, ONEHKa «yAOBICTBOPUTEIBHO)» BBICTABIISIETCA
oOydJaroremMycsi, JOMYCTUBIIEMY IIOTPEIIHOCTH B OTBETaX Ha HSK3aMCHE WIIH
BBITIOJIHCHUH HK3aMEHAIMOHHBIX 3a7aHuii, HO 00JamamneMy HEOoOXOIUMBIMU
3HAHUSIMHA ~ TI0J] PYKOBOJACTBOM  IMPENOJABaTENd Il  YCTPAHEHUS  ATHUX
MOTPENIHOCTEN, HApYIIAIOIEMY IOCIEA0BATEIbHOCTh B HU3JIOKEHUH Y4eOHOTO
MaTepuajia U HUCIBITHIBAIOIIEMY 3aTPYyJAHEHUS MPHU BBIIOJIHEHUU MPAKTUYECKHUX
pabor.

OueHka «HeyIOBJETBOPHUTEJIbHO» BBICTABIACTCS OOydYarolIeMycs, He
3HAIONIEMY OCHOBHOM YacTH MaTepualia yueOHOH MpOrpaMMbl, JIOMYCKAIOIIEMY
OPUHIIUNHATIBHBIE OMIMOKM B  BBINOJHEHUW MPEAYCMOTPEHHBIX  y4eOHOM
MporpaMMoi 3aJJaHuii, HEYBEPEHHO C OOJBITUMHU 3aTPYTHECHUSMHU BBITIOJIHSIOIIEMY
npaktudyeckue pabotel. Kak mpaBusio, OIlEHKa «HEYAOBJICTBOPUTEIHHOY
BBICTABJISIETCS 00y4YaronIeMycsi, KOTOPBIM HE MOXXET MPOJIODKUTh 00ydeHUE WU
MPUCTYIUTD K JIESITEIBHOCTH IO CIEIMAIBHOCTH 10 OKOHYaHUM YHUBEpPCUTETA 0€3
JIOTTOJTHUTEIIBHBIX 3aHSITUN MO0 COOTBETCTBYIOIIECH NUCIUTUINHE.

OuneHKH «3aYTEHO0» U «HE3aYTEHO» BBICTABISIOTCA MO JIUCIUILIMHAM,
dhopMoil 3aKIIIOUUTETHLHOTO KOHTPOJISE KOTOPBIX sBjsieTcs 3aueT. [Ipu 3ToM orieHka
«3a4TEHO» JIOJDKHA COOTBETCTBOBAThH IMapaMeTpaM JII0OOW U3 MOJIOKHUTEIbHBIX
OLICHOK («OTJIIMYHO», «XOPOIIO», «YIOBJIECTBOPUTEIBHO»), a4 «HE3aUYTCHO» —
rapamMeTpaM OLICHKU «HEYIOBJIETBOPUTEIBLHO.

8 IlepeyeHb OCHOBHOM M JIONOJHUTEIBLHON YU4eOHOI JIuTepaTypbl

OcHoBHas yueOHas1 JIUTEpaTypa

1. Amngpees B.A. PeneiiHasg 3ammra W aBTOMAaThKa  CHCTEM
aeKTpocHaOkeHus: Yueb. s By3oB / B. A. Annpees. — M.: Beicu. mik., 2008. —
639 c. [DnextpoHHbIl pecypc]. — Pexxum noctyna: http://mexalib.com/view/20367

2. [IpaBuna ycTpoiicTBa 351eKTpoycTaHoBOK. Jlara aktyamm3anuu: 01.01.2019
[DneKkTpOHHBII pecypcl]. — Pexum JIOCTyTa:
https://meganorm.ru/Data2/1/4294853/4294853915.pdf

3. IlpaBuiia TEXHUUECKOMN IKCIUTyaTallMu AJIEKTPOYCTAaHOBOK MOTpeOuTesnen
[DnexTpoHHBIN pecypc] / DIEKTPOH. TEKCTOBBIC JaHHbIe. — M.: M3naTensckuii 1oM
OHEPI'HUA, 2013. — 332 C. — Pexxnm JoCcTymna:
http://www.iprbookshop.ru/22732.html

4. CTO 34.01-4.1-005-2017 IlpaBuna TEXHUYECKOTO OOCITYKUBAHUS
YCTPOMCTB PENEHMHOW 3allUTHI, ABTOMATHUKH, IWCTAHUMOHHOTO VYIIPABICHUA W
CUTHAIU3AIMKN 3JIEKTPOCETEBOr0 KOMILUIEKCA [DIEKTPOHHBIN pecypc]. — Pexum
J0CTymna:
https://www.rosseti.ru/investment/standart/corp_standart/doc/CTO_34.01-4.1-005-
2017 PTO_RZA pdf



https://meganorm.ru/Data2/1/4294853/4294853915.pdf
http://www.iprbookshop.ru/22732.html
https://www.rosseti.ru/investment/standart/corp_standart/doc/CTO_34.01-4.1-005-2017_PTO_RZA.pdf
https://www.rosseti.ru/investment/standart/corp_standart/doc/CTO_34.01-4.1-005-2017_PTO_RZA.pdf

5. IIpodeccuonanpubiii cranaapt 20.034. PaboTHUK MO OOCTY>KUBAaHUIO U
PEMOHTY 00OpYAOBaHUS PEJICHHON 3aIMTHl U aBTOMATHUKH AJIEKTPUUYECKUX CETeH
[DeKTpOHHBII pecypc]. — Pexum JIOCTYyTIA!
http://fgosvo.ru/uploadfiles/profstandart/20.034.pdf

JlonoTHUTEILHAA y4eOHAasl JIUTepaTypa

1. AuapeeB B.A. Peneitnas 3amura CUCTEM JIEKTPOCHAOXKEHUS: B IPUMEpPax
u 3amadax / B.A. AnapeeB. — M.: Beicur. mk., 2008. — 252 c¢. [DneKTpOHHBIN
pecypc]. — Pexxum nocryma: http://venec.ulstu.ru/lib/disk/2012/Andreev.pdf

2. Penelinas 3amuTa 3J€KTPOIHEPIETHUECKUX CHUCTEM: ydyeOHOe mocodue /
M.B. Anapees, H.}O. Pyb6an, A.A. CyBopoB u ap.; ToMCKuli MOIUTEXHUUECKHI
yHuBepcuteT. ToMck: M31-Bo TOMCKOro moauTeXHUYECcKOro ynusepcurera, 2018.
167 C. [OneKTpOHHBIN pecypcl]. Pexum JOCTyTa:
https://znanium.com/catalog/product/1043860

3. borganoB A.B. MuKponponeccopHbele yCTPOMCTBA PENEUHON 3alIUThl U
aBTOMATHU3allMK B DJIEKTPOIHEPTETUUECKUX CUCTeMaxX [DJIEKTPOHHBIM pecypc:
yuebHoe nmocoodue/ bornanos A.B., bonaapeB A.B. — D5IeKTpoH. TEKCTOBBIE JaHHEIE.
— OpenOypr: OpenOyprckuit rocynapcTBeHHbI yHuBepcutet, 9bC ACB, 2016. —
82 c. — Pexxum noctyma: http://www.iprbookshop.ru/69913.html

4. bynsiueB A.B. PeneliHas 3amura B pacupeAeUTENbHBIX SJIEKTPUUECKUX
ceTsAX [DIIEKTPOHHBIM pecypc]: mocodue I MpaKTUYeCKuX pacueToB/ Bymbrdaen
A.B., HaBonounsrit A.A.— DnektpoH. TekcToBbie qanubie.— M.: DHAC, 2017.— 206
C. — Pexxum mocryma: http://www.iprbookshop.ru/76939.html

5. Peneiinas 3ammuTa U aBTOMaTUKa B DJIEKTPUUYECKHUX CETAX [DIEKTPOHHBIN
pecypc]: M.: M3narenbckuit nom DHEPTUA, AneBuc, 2012. — 632 c. — Pexxum
nocryma: http://www.iprbookshop.ru/22702.html.

O [lepeyennb pecypcoB HH(POPMAIUOHHO-TEJTEKOMMYHUKAIIUOH-
Hoil ceTu «HTEpPHET»

[Tepeuens ObC
Ne | HaumenoBanue | TemaTnka Hauano HaumeHoBaHMe opraHu3anii 1 HOMEP
pecypca NEHCTBUS U | 1I0rOBOpA

CPOK
JIeHCTBHSA
JIOTOBOPA
1 | Znanium.com | YuuBepcanpHas | 17.07.2019 | Jlorosop Ne 3818 OBC ot 11.06.19
16.07.2020

17.07.2020 | Horosop 4517 OBC ot 03.07.20
16.01.2021



http://fgosvo.ru/uploadfiles/profstandart/20.034.pdf
https://znanium.com/catalog/product/1043860
http://www.iprbookshop.ru/69913.html
http://www.iprbookshop.ru/76939.html
http://www.iprbookshop.ru/22702.html

17.01.21 | Horosop 4943 OBC ot 23.12.20
16.07.21
2 | U3narenscTtBO | Berepunapus 000 «M131-Bo JlaHb»

«JIanp» Cenbek. X03-B0 | 13.01.2020 | Kontpakr Ne940 ot 12.12.19
TexHomnorus 12.01.2021

XpaHEHHUs U

ﬁiﬁg}:ﬁiﬂn 13.01.21 | Konrpaxr Ne 814 ot 23.12.20 (c 2021
IIPO/IYKTOB 12.01.22 | rona OTA. KOHTPAKTHl Ha BETEPUHAPHIO
¥ TEXHOJIOTHIO mepepan. )
KonTpaxt Ne 512 ot 23.12.20.
3 | IPRbook Yausepcanphas | 12.11.2019- | OOO «Aii I[Tu Op Menuay
11.05.2020 | JIuuen3uonHsIit 10roBopNe5891/19 ot
12.11.19
12.05.2020

11.11.2020 | OO0 «Aii ITu Dp Menuar»
JluuensnonHsbIit 1oroBopNe6707/20 ot
12.11.2020 | 06.05.20

11.05.2021
00O «Ai ITu Op Meaunay»
JIuuensnonnslii oroBopNe7239/20 ot
27.10.20

IIepeuyens MuTepHeT caiiToB:

1. O6pazoBarenbubiii moptann Kyol'AY [DnexktponHbiit pecypc]. — Pexum
nocryma: http://edu.kubsau.local

3. OOpa3zoBaTenbHblid TOpTan [DJIEKTPOHHBIN pecypc|: Pexum npocryma:
http://ru.wikipedia.org

1. PBA or A gno 4. [Onexkrponssiii pecypc]: Pexum poctyna:
http://dororz.ru/index.html

2. CoBeTbl OBIBAJIOTO peneriuKa. [IeKTpOHHbIN pecypc]. — Pexum
nocryna: http://www.rzia.ru

3. lllxona nns anextpuka. PeneiHas 3amurta. [DIEKTpOHHBIA pecypc]. —
Pexxum noctyna: http://electricalschool.info/relay

4. Ounuuknonenun P3A. [OnektpoHHbslii pecypc]. — Pexum goctyna:
http://wiki-rza.ru/index.php

10 MeToanueckue YKa3aHus AJI OﬁyanOllII/IXCH o0 OCBOCHUIO
AUCHHUITJINHBI

1. Caswmixkun B.I'., Kyapskop A.I'., Macenko A.B. BuptyanbHbie
nabopaTopHble pabOThl MO pEJNeHON 3allUTe: METOAUYECKUE YKa3aHUS.


http://edu.kubsau.local/
http://ru.wikipedia.org/
http://dororz.ru/index.html
http://www.rzia.ru/
http://electricalschool.info/relay
http://wiki-rza.ru/index.php

Kpacnonmap: Kyo6I'AY. 2014. 68 c. [DnekTpoHHslii pecypc]. — Pexum nmocryna:
https://kubsau.ru/upload/iblock/499/49942c9fca2alc3a6e2f0341d71ec8f7.pdf

2. Cazpikun B.I'., KynpskoB A.I'., Macenko A.B. Peneiinas 3amwura u
aBTOMATHU3alUs AJICKTPOIHEPTETUUECKUX CHUCTEM. MeTOAuYecKhe yKa3aHusd K
BBITIOJTHCHUIO JIA0OPATOPHBIX pabOT Il CTYJAEHTOB BceX (GopM OOydEHUS CIell.
13.03.02 — DnekTposHepreTrka u anekTporexuuka. Kpacaomap, Kyol'AY, 2019. —

35 c. [DMeKTpOHHBIH pecypc]. — Pexxum JOCTyma:
https://kubsau.ru/upload/iblock/577/577a9¢845bfb628ff21352¢161201d2c.pdf
3. Ca3pIKHH, B.I. Penetinas 3aluTa nu aBTOMAaTH3aIU

AIEKTPOIHEPTETUUECKUX CHUCTEM: METOJAMYECKHUE YKa3aHHs K KypcoBoW padote /
B.I'. Cazbixun, A.I'. Kynpsiko, A.A. barmetos. — Kpacnonap: Ky6I'AY, 2018. — 56
C. [D1eKTpOHHBIHI pecypcl]. — Pexum JIOCTyMa:
https://kubsau.ru/upload/iblock/f30/f30bbfac7509d926dae75f38104b0ad2.pdf

11 Ilepeyenb MH(OPMANMOHHBIX TEXHOJIOTHIl, UCIOJIb3yeMBbIX
IPH OCYLIECTBJICHUU 00PA30BaTEJIbLHOIO MpPoOLEcca N0 JUCHUILINHE,
BKJIIOYAS nepevYeHb MPOrpaMMHOIO o0ecnieueHus1 U
HH(OPMALMOHHBIX CIIPABOYHBIX CUCTEM

NHupopmalilnoHHbIE TEXHOJOTUHU, HCIOJIb3yeMble IMPU  OCYIIECTBICHUU
00pa30BaTeIbHOrO NMpoliecca N0 JUCIUILINHE, TO3BOJISIOT:

- o0ecreunTh B3aWMOJEWCTBHE MEXAYy Y4YaCTHHUKaMU OOpa3oBaTEbHOTO
npouecca, B TOM 4YHCI€ CHUHXPOHHOE€ M (WMJIM) AaCHMHXPOHHOE B3aUMOJIEHCTBUE
nocpeacTsoM cetu "MHTepHeT";

- (ukcupoBaTb  X0I  00pa30BaTEIBHOIO  IPOLECCA, PE3YIbTATOB
IPOMEKYTOUYHOM aTTecTallMi MO JWCHMIUIMHE U  Pe3yJbTaTOB OCBOCHUS
00pa3oBaTeIbHOI NPOrpaMMBbl;

- OpPraHu30BaTh IpOLECC 00pa30BaHUs IMyTEM BU3YyAIH3ALMH H3y4aeMOU
MH(OpMAIMU TOCPEACTBOM MCIOJIb30BaHUS TPE3EHTALUM, yUeOHBIX (DUITBMOB;

- KOHTPOJUPOBATh pe3yJbTaThl OOY4YEHHs] HAa OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHUS.

[Tepeuens nuuensuonHoro 11O

Ne HanmeHnoBanue Kparkoe onncanue
1 Microsoft Windows OmnepanroHHas cucreMa
2 Cucrema TeCTUPOBaHUS KopnopaTuBHbIii K104
WHJIATO
3 AutoCAD ceTeBas TUIeH3us 10 Bepcuu 2012,

KopriopaTiBHBI K104
4 MS Office Standart 2010 Kopropatusasrit kirrou Ne 5/2012 ot 12.03.2012,

5 MS Office Standart 2013 KoprmopatusHsrit kirou Nel7k-201403 ot 25
mapta 2014r.



https://kubsau.ru/upload/iblock/499/49942c9fca2a1c3a6e2f0341d71ec8f7.pdf
https://kubsau.ru/upload/iblock/577/577a9c845bfb628ff21352c161201d2c.pdf
https://kubsau.ru/upload/iblock/f30/f30bbfac7509d926dae75f38104b0ad2.pdf

6 Microsoft Visual Studio no nporpamme Microsoft Imagine Premium ,
2008-2015 [TepconanpHbIN K104, 0/H 0T 22.06.17.
7 MS Project Professional no nmporpamme Microsoft Imagine Premium,
2016 [TepconanpHbIN KIFOY, 0/H 0T 22.06.17.
8 MS Visio 2007-2016 no nporpamme Microsoft Imagine Premium,
[TepconaybHbIN KIIFO4, 6/H oT 22.06.17
9 MS Access 2010-2016 no nporpamme Microsoft Imagine Premium,
[TepconanpHbIN KIFOY, 0/H 0T 22.06.17.
10 MS Windows XP, 7 pro Kopriopatusssiii kitoy Nel87 ot 24.08.2011
11 Dr. Web Cepuiinblii HOMep, 6/H ot 28.06.17
12 Photoshop CS6 [epconanbublii Kitou Ne954 ot 18.01.2013
13 ABBYY FineReader 14 CereBas mmnensus, 208 or 27.07.17.
14 | eAuthor CBT 3.3 I'MJI-JI-15/01-699 ot 16.01.15

[lepeuenb mpodeccruoHamIbHbIX

0a3 JaHHBIX ¥ WH(OPMALMOHHBIX CIPABOYHBIX

CHUCTEM
Ne | HammenoBanue Temaruka DNEeKTPOHHBIN ajipec
1 YcrpoiictBa peneitnoi 3amutsel | http://micom.by/p/Catalogi

CnpaBquaﬂ CHUCTEMaA
1 aBTOMaTUKH

2 [TporpamMmMHbie . http://www.online-
HPOYKTHI OnjaiiH ~ pacyeThl  YCTaBOK electric.ru/rza)
p pENEHHON 3a1UThI '

3 |Basel JaHHBIX 1O | DJIEKTPUYECKUE cetn u | http://www.online-
DIIEKTPOIHEPTETHKE AIIEKTPOOOOPYI0BaHNE electric.ru/dbase.php.

12 MaTepuaJibHO-TeXHUYECKOEe oOOecrevyeHune
AUCIHHUILINHE

NS o0ydyeHMst 1O

Ne
n/
Il

HanveHoBaHne moMemieHMii /UIsi TIPOBeeHHsS] BCeX BHIOB
y4eOHO# /1esITeIbHOCTH, NPeTyCMOTPEHHOI y4eOHBIM IJIAHOM, B
TOM 4MCJie, TOMEIIeHHIl /ISl CaMOCTOSITeJbHOH PpaGoThl, ¢
yKazaHHeM TlepeuHsi OCHOBHOro 00OpyJAOBaHMs, Yy4eOHO-
HCMOJb3YeMOT0  MPOrpaMMHOIO

HATJISIAHBIX  TOCOOMIA |

od0ecreyeHns

Anpec (MecTOoMno.J10:KeHHe)
NMOMeLleHuii A8 TNpoBeleHHUs!
BCex BH/0B yueOHO¥
AesATeIbHOCTH,
npeaycMOTPeHHOMH Y4eOHbIM
m1aHoM ( B ciay4dae peaju3aluu
o0pa3oBaTe/ibHBIX NPOrpaMM B
ceTeBOil (popMe JONOJIHUTEIHHO
yYKa3bIBaeTcst HAUMeHOBaHHe
OpraHu3alum, c KOTOPOii
3aKJII04eH

JI0TOBOP)

ITomemenue Ne 205 DJ1, mocagoyHbIX MeCT — 28; TIOMa b
— 87,3m?; Kommnsrorepusie ctonel 14 wmr, I[Ipuatep HP
LaserJet 1010 (1 mrt.), Cxanep Epson Perfection 4490 (1
mT.), [lepconansubrit komnstorep (1 mt.), [IpuaTep HP
LaserJet P2055DN (1 mr.), Hoytoyk (1 m.), TeneBuzop
SONY 46" KDL-46 (1 mT.). momMerieHue A1 XpaHeHus 1
POPUIAKTUIECKOTO 00CITy’)KUBaHUS y4eOHOTro

r. Kpacnonap, yin. Kanuauna
n. 13, 3nanue yuyeObHOTO
KopIryca akynpTeTa
SHEPIreTUKU




Ne | HaumeHoBaHMe mNOMeLIeHWH [JJisi NPOBeJeHMs BceX BHIOB | Aapec (MecTOI0J10KeHHE)
n/ | Y4eOHO# NesiTeIbHOCTH, MPEIYCMOTPECHHOH y4eOHbIM IIAHOM, B | IOMEIICHHUI JUIA  IPOBEACHHUS
o | TOM 4Hcae, NOMEIIEHMId sl CaMOCTONTEeIbHOH PpaloThl, ¢ | Beex BU/JI0B yueOHoi
yKa3aHHMeM TIepe4yHsi OCHOBHOIO 00OpYIOBaHHMA, Y4YeOHO- | JeATeIbHOCTH,
HAIVIAAHBIX NOCOOMIE W HCHOJIb3yeMOro MNPOrpaMMHOIO | MpeaycMOTPEeHHOIH Y4eOHbIM
ob0ecneyeHunst IVIAHOM ( B cJydae peajiM3aliiu
06pasonarenbﬂmx nporpamMmm B
ceTeBOil (popMe TONOJIHUTEIHHO
YKa3bIBa€TCsA HaAauMEHOBaHHue
OopraHuasanvu, C KOTOpOﬁ
3aKJII4YECH
JI0r0BOP)
0o0Opy/lOBaHUsl. TEXHUYECKHE CpPEICTBA  OOyYeHHUS
(mpunTep — 1 wT.; 3kpan — 1 wT.; ceTeBoe 000pyI0BaHME
— 1 1WT.; KOMIIBIOTEP NEPCOHANBHBIN — 14 MIT.); TOCTYIT K
ceTu «HTepHeT; JOCTYII B 3JIEKTPOHHYIO
nH()OPMAMOHHO-00pa30BaTEIHLHYIO cpeny
YHHUBEpCHTETa; MporpaMMHoe obecneuenue: Windows,
Office, cucrema tectupoBanust INDIGO,
[Tomemenue Ne 209 3J1, nocagounsix mect — 28; uiomaas | . Kpacnogap, yiu. Kanuuuna
2 | — 85,8m% yuebHAs aymuTOpUs I/ IPOBEIECHUS 3aHATHIA 1. 13, 31anne yueGHOTO
CEMUHApPCKOr0 THUMA, KypCOBOIO MPOEKTUPOBAHUS Kopryca (aKyJbTeTa
(BBIIIOJIHEHUSI ~ KYPCOBBIX pav60T), IPYNIIOBBIX U SHEPTETHKH
WHJMBHUIYAJIbHBIX KOHCYJIbTAIUM, TEKYILIET0 KOHTPOJIS U
MIPOMEKYTOYHON aTTECTallMU. CIUIUT-CUCTeMa — 1 miT.;
TeXHUYECKHe cpenctBa oOydeHus (mpuHtep — 1 1mT.;
TeaeBu30p — 1 1IT.); cHeuManu3upoBaHHas MeOenb
(yueOHas gocka, yueOHasi me0ernb);
[Tomemenue Ne 4 3JI, mocagounsix mect — 100; momans | . Kpacuogap, yin. Kanuauna
3 | - 129,5m%; yuebHas ayauTOpUs 1JIs TIPOBEIEHHUS 3aHATHMA

JEKIMOHHOTO THWIA, 3aHATHA CEMHUHApCKOTO THIIA,
KypCOBOTO  NPOEKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX
paboT), TPYNIOBBIX ¥ HWHAMBHUIYaTbHBIX KOHCYIIbTAIHH,
TEKYILEro KOHTPOJS W MPOMEXKYTOUYHOM aTTecTaluu:
crenanu3upoBaHHas MebOenb(yueOHast Aocka, ydeOHas
Mebenb); TEeXHHYECKHe CpeAcTBa OOyueHHs, HabOpbI

JIEMOHCTPAIIMOHHOTO  O0OpyAOBaHUS M y4eOHO-
HArMsAOHBIX TocoOuii  (HOYTOyK, TPOEKTOp, OJKpaH);
nporpaMMHoe  obecnieuenue:  Windows,  Office;

crienranu3upoBanHHas meOenb (yueOHasi Tocka, ydueOHas
Me0enb);

n. 13, 3manue yueOHOro
KopIyca (axkyibrera
DHEPreTUKU




