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1 He.]'lb H 3aJaY4 0CBOCHUSA JUCIHHUIIIINHBI

Heabro ocBoenns nuciuiuirael b1.B.1.06 «Peneiinas 3amura u aBTOMaTH3a-
IIUS DJIEKTPOIHEPTETUUECKUX CUCTEM» SIBISIETCS (DOPMHPOBAHUE TPYIAOBBIX (HYyHK-
[N 10 UHKEHEPHO-TEXHUUYECKOMY COMPOBOXKIACHUIO, OpPraHu3alliu, yIpaBIeHUs U
IJIAHUPOBAHUS  JICSITEIBHOCTHIO TEXHUYECKOrO0 OOCITY>KUBaHUS M PEMOHTA
ycrpoicTB P3A.

3ajayamMm HUCUMIUIMHBL SBJISIETCA OCBOEHHUE CIEAYIOUIMX TPYAOBBIX
GyHKITUH:

- BBITIOJTHEHUS PaOOT MOBBIIIEHHON CIOKHOCTH MO TEXHUYECKOMY OOCITYXKH-
BAHUIO U PEMOHTY yCTPOUCTB P3A;

- JIOKaJIU3alluK HapyIIeHU HOPMaIbHOTO pexuMa paboThl ycTpoicTB P3A;

- pacuera yCcTaBOK ycTpoucTB P3A;

- BEJICHUSI HOPMATUBHO-TEXHUYECKOU JOKYMEHTAIIMHU 0 TEXHUYECKOMY 00-
CIIy’)KABAHUIO YCTPOUCTB P3A;

- OpraHu3aluu COMPOBOXKICHUS TEXHUUYECKOTO OOCIIYKHMBAHUS U PEMOHTA
ycTpocTB P3A;

- TUIAHUPOBAHUS U KOHTPOJISA JIESITEIHHOCTH MO TEXHUYECKOMY OOCITY>KHBa-
HUIO U PEMOHTY yCTpOMCTB P3A.

2 [lepevyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUEeHHUS MO IUCHUIINHE, CO-
OTHECEHHBIX ¢ IVIAHUPYeMbIMH pe3yJjbTaTamu ocBoeHusi OIIOII BO

B pesynbrate n3ydenus nucruiinabl b1.B.1.06 «Penetinas 3amura u aBTo-
MaTH3alUsl AJIEKTPOIHEPTETUUECKUX CUCTEM» OOYyYarolMics IMOIy4aeT 3HaHMS,
YMEHHsI ¥ HaBBIKH /ISl YCTICITHOTO OCBOEHUS CIEIYIOIIMX TPYAOBBIX (YHKIHHA H
BBINIOJIHEHUS TPYAOBBIX JEHCTBUH COrJacHO Npo(hecCHOHANBHOMY CTaHIAPTY
20.034 «Pabommux no obcayscusanuio u pemornmy o60py0o8arus peieiHoul 3a-
wumsl U asmomamuxu djekmpudeckux cemei», yrBepxkaeHHomy 29.06.2017
Ne 524m.

TpynoBast pyHKuMA:

- 3.6.1. BeinosiHeHHe paboOT MOBBIIIEHHON CJI0KHOCTH MO TEXHUYECKOMY 00-
CIIYy’KWBAHUIO U PEMOHTY yCTpOMCcTB P3A;

- 3.6.2. Jlokanu3aiusi HapylIeHU HOPMAIBHOTO PeKUMa pabOThl YyCTPOMCTB
P3A;

- 3.6.3. Pacuer ycraBok ycTpoiicTB P3A;

- 3.6.4. Benenne HOPMaTUBHO-TEXHUYECKOW JOKYMEHTAIMM IO TEXHHUYE-
CKOMY O00CTyXUBaHUIO yCTpoicTB P3A;

- 3.7.1. Opranu3aimoHHOE COMPOBOXKICHUE TEXHUUECKOTO OOCTY>KUBAHUS U
pemoHTa ycTpoicTB P3A;

- 3.7.2. KoHTponb U oNTUMH3ALHUS JEATEIBHOCTH M0 TEXHUYECKOMY 00CITy-
KVWBAHUIO U PEMOHTY YCTpOUCTB P3A;

TpynoBbie neiicTBUA:

- 3.6.1. Ilpoepka B3aUMOJECUCTBUN JJIEMEHTOB YyCTpoucTB P3A.



KomnuekcHast mpoBepka CioxHbIX ycTpoicTB P3A. PaboThI 10 IpUEMKE CII0KHBIX
ycrpoiictB P3A mocne texHuueckoro o0ciaykuBaHus U pemoHnTa. [IpoBepka mpa-
BUJIBHOCTU COOPKHM TOKOBBIX IENeil M Lenedl HamnpsyKeHHs] BTOPUYHBIM TOKOM H
HaIPSHKEHUEM IIPOCTHIX YCTPOUCTB P3A;

- 3.6.2. CBop u y4yet unopmanmu o HapymeHUs X HOPMAIBHOTO pexnuma pa-
00ThI ycTpoiicTB P3A. KoHTposIb NpaBUIbHOCTU y4eTa cpabaTblIBAHUM YCTPOUCTB
P3A n npotuBoaBapuitHOM aBTOMATHKM B y4acTKax. [IpoBeneHne npoBepoK CIox-
HBIX ycTpoiicTB P3A. IIpoBeaeHre peMOHTHO-BOCCTAaHOBUTENIBHBIX pa0OT U BHEOUE-
PEIHBIX IMTPOBEPOK CIOXKHBIX YCTPOUCTB P3A;

- 3.6.3. CocraBieHue cxeM 3aMelIeHNs Ha 00CITyKUBAaeMOM 00OpYyI0BaHUU.
Br160p cxeMm U aaropuTMOB OpraHU3alluU CBSI3U, THUIIBI IPUMEHSIEMBIX pelie, ajiro-
puTMOB padboThl ycTpoicTB P3A. [loaroToBka u pacder 3Ha4€HUN TOKOB M HaIps-
YKEHUI KOPOTKOI'0 3aMbIKaHUsI HA 000PYAOBaHUM U JUHUSX dJeKTponepenayn. Pac-
YeT U BBIOOP YCTABOK U XapaKTepUCTUK ycTpoicTB P3A. Onpenenenue no JaHHbIM
pacyeToB NPHUHIIUIIOB BHINOJHEHUS, TUIIOB, aITOPUTMOB (DYHKIITMOHMPOBAHUS, Pa3-
MeIIeHHus yCcTpoicTB P3A, yCIOBUI CENEKTUBHOCTH, YyBCTBUTEIBHOCTU UX JIEH-
cTBUs (CpabaTbIBaHUS);

- 3.6.4. CocTaBieHue 3as1BOK JIJIsl BHECEHUS B IJIaH-TPa(UK TEXHUYECKOTO 00-
cnykuBaHus ycrpoiictB P3A. IloarotoBka 0T4€TOB MO TEXHUYECKOMY OOCTYKUBA-
HUIO U peMOHTY ycTpoiicTB P3A. CO0p 1 BBOJ TEKYIIMX JaHHBIX 00 000py0BaHUHU
Y €r0 TEXHUYECKOM COCTOSIHUM B aBTOMAaTU3UPOBAHHYIO CUCTEMY yIpaBieHus. Pac-
CMOTPEHHUE MTPOEKTHOM TOKYMEHTAIIMU B paMKax KOMIIETEHIINH;

- 3.7.1. TloaroToBka aOOpPaTOPHBIX, MOJIEBBIX W CHCTEMHBIX HCIIBITAaHHUM
yctpoiicTB P3A. [IpuHATHE MEP MPOTUB BO3MOKHOCTH BO3JIEHCTBUS ITPOBEPSEMOTO
ycrpoiictBa P3A Ha apyrue yctpoiicTBa. Pa3paboTka njiaHOB M IPOrpaMM IO TeX-
HUYECKOMY 00CITY’KUBAaHUIO, PEMOHTY U MOJIEPHU3AIIMH CUCTEM PEJICHHON 3alUTHI.
dopmupoBanue rpadukoB pabOT MO TEXHUUECKOMY OOCIYKHBAHUIO M PEMOHTY
ycTpoiicTB P3A u obecrieueHre uxX NCIOJHECHHUS;

- 3.7.2. Ocy1uiecTBiaeHHE BXOJHOTO KOHTPOJIL HOBOT'O 000py1oBaHus. PaboThl
0 IPUEMKE CIOXKHBIX ycTpoilcTB P3A mociie TexHuueckoro o0CIyKHUBaHUS U pe-
MoHTa. OCyIIecTBIEHUE HA30pa 3a pabOTOM CIOKHBIX ycTporcTB P3A mpu crpou-
TEIbHO-MOHTAXHBIX U IyCKO-HAJIAJOYHBIX paboTax. BHeceHne mpeaioxeHuit mo
pa3paboTKe, MPUOOPETEHUIO U BHEAPEHUIO YCTPOUCTB P3A HOBBIX THITOB.

B pesyabrare ocBOeHHMA AUCHUILIMHBI (OpMHPYIOTCH Cieayromme
KOMIICTCHIIUM:

- IKC 2. cnocobeH y4acTBOBaTh B BEACHUHU pa0OThl TEXHOJIOTUYECKOTO
3JIEKTPOOOOPYI0BaHUS OOBEKTOB JIEKTPOCETEBOTO X0O3MCTBA

3 Mecro qucuumiunsl B ctpykrype OIIOII BO

Jucuumiunasl 51.B.1.06 «Peneiinas 3ammTa 1 aBTOMaTH3a1Ms DJIEKTPOIHED-
TEeTHYECKUX CHCTEM» OTHOCHUTCS K 4acTH, (OpPMHPYEMOU y9acTHUKaMH 00Opa3oBa-
TEJbHBIX OTHOIIEHUM TMOJATOTOBKUA oOOydarmuxcs mno HamnpasiaeHuto 13.03.02
«DNEKTPOdHEPTeTUKA W JJICKTPOTEXHUKA», HAIMPABICHHOCTh «DJIEKTPOCHAOXKE-
HHE.



4 Oobem gucumanHbl (180 yacoB, 5 3a4eTHBIX €IUHUII)

. O0BeM, 4yacoB
Bunapl yue6HOM paboThI
OuHas 3aoyHas

KonrTakTtHas padora
B TOM YHCJIC: 05
— ayJIMTOPHAsI 110 BHJIaM
y4eOHBIX 3aHATHI

— JICKIIMH 40 (7)

— MPaKTHYCCKHE 32 (7)

— 1ab0paToOpHBIC 18 (7)
— BHeayJIUTOpHAas

— 3a4er

— DK3aMEH 3

— 3aIUTa KYPCOBBIX 5
paboTt
CamocrosiTesibHast

abora

Bp TOM YHCJIC: o8
— KypcoBasi paboTa 27
— IIPOYHE BUIBI CAMOCTO-
ATEIbHON pabOThI
HToro no nucuunjinHe 180

5 Coaepxxanme quc

IHUIIJINHBI

I1Io utoram HsyqaeMoﬁ JUCHHITIIMHBI 06yqafonmecs[ CAAaI0T OK3aMCH U BBIIIOJI-

HSIOT KypCOBYIO paboTy.

Jucuuminaa uzyvaercs Ha 4 Kypce, B / ceMecTpe.

Conep:kaHue ¥ CTPYKTYPA QMCIHHUILIMHBI 10 04HOI (popMme 00yueHus

Bunst yueOHoM paboThI, BKITIO-
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Ha3znayenue P3A. OcHoBHBbIEe TpeOGOBaHUSI K
1 |P3A. Pexxumer DOC. YcrpoiictBa aBromatuue-| [IKC-2 | 7 2 2 2
CKOT'O yrpaBcHHs HOPMaJIbHBIMU u
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aBapuiiHpIMH pesxxuMmamu D9C. 3agaun P3A. Tpe-
6oBanus k P3: OpIcTpomeiicTBHE; YyBCTBHUTEIH-
HOCTh;,  CEJIEKTHMBHOCTH  (M30HMPATEIHHOCTD);
Ha/ICKHOCTb.

OO0ume NMPUHIUNBLI BBLINOJHEHHS PesieiHoi
3amuThl. OcHOBHBIE dj1eMeHTHl P3. Buasl cxem
P3. Knaccudukanus pene P3. M300pakenue peine
N HUX KOHTAKTOB Ha HpI/IHHI/IHI/IaJ]I)HI)IX CXeMax.
OnepaTUBHBIM TOK.

[TKC-2

OO0mmue cBegeHUusi 00 IIEKTPOMEXaHUYECKUX
peJie. DJIEKTPOMarHUTHBIE pejie TOKa U HaIlpshKe-
Hus. [IpomexxyTodHbIe 37IEKTPOMarHUTHBIE pelie.
VkazatenbHsle pene. Pene Bpemenu. MHaykuu-
oHHbIe pene. Pene conporupnenus. Juddepen-
IIUAJIBHBIE pElle.

ITKC-2

Tpanchopmaroppl TOKa M  cXeMbl HX
coequHeHuil ¢ oOmMorkamu pese. [lpuHnun
neiictBus.  OCHOBHBIC MapaMmeTpel.  BwiOop
TpaHCc(OpPMATOPOB  TOKA W JOMYCTHMOM
BTOPUYHOM  Harpy3kd.  THIOBBIE  CXEMBI
COeJIMHEHHH TPaHC(HOPMATOPOB TOKA: TMOJHAS U
HEMoJTHasA 3BE3713; COETMHEHNE
TpaHc(OpPMAaTOPOB TOKA B TPEYrOJbHUK, a
OOMOTOK penie B 3Be37y; BKJIIOUEHHE pejie Ha
pa3HOCTh TOKOB JBYX (a3; COCTUHEHHUE
TpaHc(hOpMaTOPOB TOKA B GUIBTP TOKOB HYJIEBOI
MTOCJIE0BATEIBHOCTH.

[TKC-2

MakcumanbHas TokoBas 3amura (MT3).
[Mpunmun aeicteus u cenektuBHocTs MT3. Tpe-
ooBanusa k MT3. Beibop Toka cpabaTbiBaHUS.
Bri6op Boiepkku Bpemenu. Cxemsl MT3. Co-
[JIaCOBaHWE 3alllUT 10 YyBCTBUTEIHHOCTH.
Onenka MT3.

ITKC-2

ToxoBas orceuka (TO). Haznauenue u npuH-
mun aeiictsust TO. Mraosennsle TO Ha THHUSIX
C OTHOCTOPOHHUM TUTaHueM. Mraosennsie TO B
CcXeMax 3JEKTPUUECKHUX CEeTel ¢ NBYCTOPOHHUM
nutanueM. TO ¢ BbIIEpIKKON BpEMEHHU.

ITKC-2

CoueTanme TOKOBOW OTCEYKH ¢ MaKCHMAaJhb-
HOW TOKOBOW 3amuTOi. 30HBI IeHCTBUS
TOKOBOM OTCeuku. Bpems nelcTBHUS OTCEUKH.
Onenka TO.

[TKC-2

HanpasJjennple 3amuthl. [[puHiun nerdcTBusl.
CornacoBaHue 1Mo BpeMeHHU cpabaTsiBaHus. Pene
HaIpaBJCHUS MOIIHOCTU. XapaKTEPUCTUKUA HH-
JIYKIITMOHHOTO pelie.

ITKC-2

BbiGop mapameTpoB cpaGaTbIBaHUSI HANpaB-
JIEHHBIX TOKOBBIX 3amluT. [IpuHnun neicTeus
MHUKPODJICKTPOHHBIX CTaTHYCCKUX pene

ITKC-2
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HampapiieHuss MoOIIHOCTH. CxeMbl nByX(da3HOMH
HarpasiaeHHo MT3. BeiOop BEIZIEPIKKH BpEMECHH
cpabarpBanns. OTcTanBaHue OT MaKCUMATBHBIX
TOKOB B MECTaX YyCTaHOBOK 3amuT. | paHUIIBI
30HBI ICHCTBUSA 3aIIHUT.

10

JAucranuuonnas 3ammra. [IpuHiun aencTBus
JUCTAaHIMOHHOM 3auThl. CTyIIeHH AUCTaHIMOH-
HOH 3aIlMThl. XapaKTEPUCTUKU PEJI€ COIPOTUB-
JeHus. BpICOKOYacTOTHas NHMCTaHLMOHHAs 3a-
LIUTA.

ITKC-2

11

OO0urue cBeIeHUs1 0 MUKPO3JIEKTPOHHBIX peJe.
XapaKTepUCTHKa OCHOBHBIX Y3JIOB MHKPO3JICK-
TPOHHBIX pene. [IporpaMmmHOE oOecrieueHHe U U3-
MEpUTEIbHBIE OPraHbl MUKPOIJICKTPOHHBIX pelie.
MUKpPO3IEKTPOHHBIC aHAJIOTH 3JICKTPOMEXaHU-
YEeCKHX pelie.

ITKC-2

12

JAuddepeHunanbable  3alIUTHI  CHJIOBBIX
TpaHcopmarTopoB. IIpuHuMn neicTeus mpo-
ToNbHBIX nuddepeHnmnanbipx 3amuTt. OcoOeH-
HOCTH JU(QEepeHIIHATBHBIX 3aIlUT CHJIOBBIX
TpaHcopmaropos. [uddepennnaibHas TOKOBas
orceuka. JuddepeHunanbras 3ammra 0e3 Top-
MOEHHS ¥ ¢ TOpMOKeHHeM. OCOOEHHOCTH pac-
uyéra qudepeHIMaIbHON 3aTUTHI.

ITKC-2

13

Pesieitnas 3amuTa CHJI0BBIX TpaHcdopMaTo-
POB M BBICOKOBOJILTHBIX JJIEKTPOABUraTE e,
l'azoBas 3ammra TpaHchopmatopoB. Pene 3a-
mUTH Tpanchopmatopa. CrpyiiHoe pene. Peneii-
Has 3allliTa aCMHXPOHHBIX JIBUTaresieil. Penei-
Hag 3allliTa CHHXPOHHBIX JBUraTesei.

ITKC-2

14

ABTroMaTnka JIC. ABTOMaTH4eCcKOe MOBTOP-
HOE BKJIFOUYEHUE JUHHNA. ABTOMaTHYECKHH BBOJ
pesepBa. ABTOMaTH4EeCKasi YaCTOTHAS pasrpy3Ka.
[lonsitne 06 ycTpoiicTBax NPOTHBOABAPUITHOM
asroMaTuku. OOeclrieueHre CTAaTHYECKON U IHA-
mugeckor yctoWumBoctH 2D32C. OcoOeHHOCTH
P3A cucrem anexTpocHabXeHHsT arpONpOMBIII-
JICHHBIX KOMILIEKCOB.

ITKC-2

15

IIpoBepka  B3aUMOJCHCTBMII  3JIEMEHTOB
yerpoiictB P3A. KommekcHast mpoBepKa CIoxkK-
HBIX ycTpoicTB P3A. PaboTsl o npuemke ciiox-
HBIX ycTpoiicTB P3A mocie TexHmaeckoro oocy-
KUBaHUS M peMoHTa. [IpoBepka mpaBHIBLHOCTH
cOOpKM TOKOBBIX LIENEH W Leneld HampsKeHHs
BTOPUYHBIM TOKOM U HaNpsSKEHHEM MPOCTHIX
ycTrporicts P3A

[TKC-2

16

Cpox u yuer umH(popManuu o0 HapylIeHHAX
HOPMAJIBHOTO peKkuMa PpaldoThl YCTpPONHCTB
P3A. KonTposib MPaBUIBHOCTH yJeTa

ITKC-2
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cpabateiBanuil yctpoiictB P3A u mpoTtuBoaBa-
puiiHOIl aBTOMAaTHKU B ydacTkax. [IpoBeneHue
MPOBEPOK cIOXKHBIX ycTpoiictB P3A. IIposene-
HHUE PEMOHTHO-BOCCTAaHOBUTENBHBIX paboT U BHe-
OUYEPETHBIX MPOBEPOK CIOKHBIX YCTpoicTB P3A

17

CocraBjieHne cxeM 3aMellleHHsI HA 00CJIy:KU-
BaeMoOM 00opynoBaHuu. BriOop cxem u anro-
PUTMOB OpraHusalvii CBA3H, TUIIBI ITPUMCHSIC-
MBIX pelie, aJrOpuTMOB padoThl ycTpoicTB P3A.
Omnpenenenue Mo AaHHBIM PacyeTOB NMPHHLUIIOB
BBHITIOJIHEHHSI, TUTIOB, aJIrOPUTMOB (YHKIMOHH-
poBaHus, pa3MelleHus yctpoicts P3A, ycnouii
CEJICKTUBHOCTH, YyBCTBUTEIBHOCTU MX ACHCTBHUS
(cpabatbIBaHUS)

[TKC-2

18

CocraBiienne 3asiBOK /sl BHeCeHUs] B IUIaH-
rpaux TeXHUYeCKOro 00CJIy:KMBAHUA
yerpoiicte P3A. IloaroroBka oT4€TOB IO TEXHU-
4ecKoMY OOCITYy>)KUBaHHIO U PEMOHTY YCTPOHCTB
P3A. Cbop u BBOJ TEKYIIHX JaHHBIX 00 000py-
JIOBaHUH U €TO TEXHUYECKOM COCTOSHHU B aBTO-
MaTHU3UPOBAaHHYIO cHUCTeMy YympaBieHus. Pac-
CMOTpEHHE MPOESKTHON JTOKYMEHTAIMH B paMKax
KOMIIETCHIIUU

ITKC-2

19

HoaroroBka J1a0OpPaTOPHBIX, MOJIEBbIX U CH-
CTeMHBIX UcnbITaHuil yerpoiictB P3A. [Ipuns-
THE Mep NTPOTUB BO3MOXKHOCTH BO3/IEHCTBHUS MPO-
Bepsiemoro ycrpoictsa P3A Ha npyrue yctpoi-
cTBa. Pa3zpaboTka MIaHOB U MPOrPaMM I10 TEXHU-
YecKOMY OOCITYyKHBaHHIO, PEMOHTY M MOJIEPHU-
3alUd cucTeM penerHol 3amutel. dopmuposa-
HUE TpapuKOB paboOT MO TEXHUYECKOMY O0CIy-
KUBAHUIO M PEMOHTY ycTpoiictB P3A u obecrie-
YEHHE UX UCIIOJHEHHS

[TKC-2

20

OcyuiecTBiieHHEe BXOJHOI0 KOHTPOJIsI HOBOI'O
o0opynoBaHus. PaboThl TIO TIpHEMKE CIIOKHBIX
ycTporictB P3A mociie TeXHUIECKOTO OOCITyXKH-
BaHUs U peMoHTa. OcyllecTBIeHHE Haa30pa 3a
paboTtoii cnoxHbIX ycTpoiicte P3A mpu crpou-
TENBHO-MOHTAXHBIX M MTyCKO-HAIAJ0YHBIX pado-
TaXx. BHeceHue mnpeanoxeHuil mo paszpaboTke,
npuoOpeTeHnI0 U BHEAPEHUIO ycTpoiictB P3A
HOBBIX THIIOB

[TKC-2

CamocrosiTenbHas paboTa

[TKC-2

58

Kypcosast pabota

ITKC-2

27

HUroro:

40

| 32 | 18




6 IlepeueHb yueOHO-MeTOAMYECKOT0 00eceYeHu sl
JJIS1 CAMOCTOSITEJIbHOM Pa00ThI 00YYAOIIMXCSH 10 TUCHUILIHHE

6.1 Meroanueckue ykazanus (coOCTBeHHbIEe pa3padoTKHu)

1. Casbikun B.I'., KyapsikoB A.I'., Macenko A.B. BupTyanbnbsie nabopaTtop-
HbIC PaOOTHI IO peNIeiHOM 3amuTe: MeToanueckne ykazanus. Kpacnomap: Kyol'AY.
2019. 68 C. [DNEKTPOHHBI pecypc]. — Pexum JOCTYyTIA:
https://kubsau.ru/upload/iblock/499/49942c9fca2alc3a6e2f0341d71ec8f7.pdf

2. Cazpixkun B.I'., Kynpsakos A.I'., Macenko A.B. Peneiinas 3ammura 1 aBTO-
MaTHU3aIMs JIEKTPOIHEPTreTUUECKUX cCUCTeM. MeToAnuecKue yKa3aHus K BbITIOJIHE-
HUIO JJaOOPaTOPHBIX PadboT I CTYJACHTOB BeeX hopMm oOyuenus crer. 13.03.02 —
DnexTpodHepreTuka u anekrporexuuka. Kpacuogap, Kyol'AY: «KPOH», 2019. 35
C. [DNEKTPOHHBIM pecypc]. — Pexum JOCTyma:
https://kubsau.ru/upload/iblock/577/577a9c845bfb628ff21352¢161201d2c.pdf

3. CazpikuH, B.I'. Peneitnas 3ammra u aBTomMaTu3anus 3J1€KTPOIHEPTETHYC-
CKHUX CHUCTEM: METOJMYECKHE yKa3zaHus K KypcoBoi padore / B.I'. Ca3bikun, A.T.
KynapsikoB, A.A. barmeroB. — Kpacnogap: Ky6I'AY, 2018. — 56 c¢. Pexxum nocryna:
https://kubsau.ru/upload/iblock/f30/f30bbfac7509d926dae75f38104b0ad2.pdf

6.2 YueOHasi iuTepaTypa IJIs CAMOCTOATEIbHON Pad0ThI

1. Aanpees B.A. Peneiinas 3ammra cucteM 3J1€KTPOCHAOKEHUS: B IPUMEpax
n 3anavax / B.A. Aaapees. — M.: Boicr. mik., 2008. — 252 ¢. [DneKTpoHHBIHI pecypc]
— Pesxum moctyma: http://venec.ulstu.ru/lib/disk/2012/Andreev.pdf

2. bynerueB A.B. Penelinas 3ammuTa B pacrpeaeTuTeNbHbIX AIEKTPUISCKUX
CeTAX [ DNEKTPOHHBIN pecypc]. — Pexum nocryna:: mocodue it MpaKTUIECKUX pac-
yetoB/ bynbrueB A.B., HaBonmounbiii A.A. DJEKTpOH. TEKCTOBbIE HaHHbIE. M.:
DHAC, 2017.— 206 c. — Pexxum noctyna: http://www.iprbookshop.ru/76939.htmi

3. Peneiinas 3ammTa 1 aBTOMAaTHKA B DJIEKTPUIECKUX CETAX [DIEKTPOHHBIN
pecypc]. — Pexum noctyna: D1eKTpOH. TEKCTOBBIC TaHHbIE. M.: M3naTenbckuii Jom
OHEPI'US,  AnbBuc, 2012. - 632 C. — Pexum  nocryna:
http://www.iprbookshop.ru/22702.html

4. CTO 34.01-4.1-005-2017 IlpaBuna TEXHMYECKOTO OOCTYKUBaHUS
YCTPOMCTB PENEUHON 3aLUTHI, aBTOMAaTHKH, TUCTAHIIMOHHOTO YITPABJIEHUS] U CUT-
HaJu3aluu 3JIEKTPOCETEBOTO KOMILIEKca [DJIEKTPOHHBIN pecypc]. — Pexum no-
cryma: https://www.rosseti.ru/investment/standart/corp_standart/doc/CTO_34.01-
4.1-005-2017 PTO_RZA .pdf



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

7/ DoHJ OLIEHOYHBIX CPEACTB /1JIsl MPOBeAeHUsI MPOMEKYTOYHOM aTTecCTAIIMU

7.1 IlepevyeHb KOMIIETEHIIMI ¢ YKa3aHUEM 3TanoB uX GopMUPOBaAHMS B
npouecce ocsoenuss OITIOII BO

Otansl OPMHUPOBAHUS U TPOBEPKH YPOBHS

Homep cemectpa cOpMUPOBAHHOCTH KOMITETCHIMI MO AUCIUIUINHAM,
npakTukaM B npouecce ocsoenust OIIOIT BO

Iudp 1 HaMMEHOBaHNE KOMITETCHLIUU

ITKC-2 - ciocobeH y4acTBOBaTh B BeJICHUU pabOTHI TEXHOJIOTHYECKOTO

IIEKTPOO0OOPYI0BaHHS 0OBEKTOB IECKTPOCETEBOrO X035ICTBA ;

4 CoBpeMeHHbIE TEXHOJIOTHU MOHTAXKa B QJICKTPOIHEPIeTHKE
4 MoHTa) CpPeACTB aBTOMATH3ALUH
5 OCHOBHOE U BCIIOMOTATEIbHOE 000PYIOBaHUE HETPATUIIMOHHON H
B0300HOBJIISIEMON YHEPTETHKH
5 Teoperrueckue OCHOBBI HETPATUIIUOHHON M BO30OHOBIISIEMOM
DHEPIreTUKHU
5 OpraHu3aMOHHO-PACTIOPAIUTEILHBIC TOKYMEHTHI B JJIEKTPOJHEP-
I'€THUKE
56 DNEeKTPUYECKUE CTAHIIUH U MTOJICTAHIHN
5,6 [TepexoiHbIe NPOLIECCH B AIICKTPOIHEPIETUICCKIX CHCTEMaX
6 DKCITyaTalusi CUCTEM 3JIEKTPOCHAOKEHHUS
6 DHEProTeXHOJIOrMYECKOE UCTIONB30BaHUE HETPATUIIMOHHON 1 BO3-

OOHOBJISIEMON PHEPIETUKU

6,7 DnekTpocHabXkeHue
7 Peneilinas 3amuTa u aBTOMaTU3aLUs JIEKTPOIHEPTETUUECKUX CH-
CTeM
7 CucTteMbl KOHTPOJIS U YUeTa dJIeKTPUUYECKON SHEpriH
7 Opranuzanus padoT Mo HaBeIEHHBIM HaNpsDKEHUEM

7,8 DNEeKTPUYECKUE CETU

[Tpou3BoCTBEHHAS MPAKTHUKA

[TpenaumniomMHasi IpakTHKa

BrInmonHeHe U 3a1uTa BBITYCKHOM KBAIU(DHUKAIIMOHHON paboThI

00|00 |00 |~

7.2 Onucanue noka3sareJsieil 1 KpUTepHeB OLIEHNBAHUSI KOMIIeTEHIIHIT HA
Pa3JIMYHBIX 3Tanax ux GopMuUpoBaHMs, ONMMCAHME IIKAJIbI OLLCHUBAHUS

[Inanupyemblie YpoBEeHb OCBOEHHUSI
pe3yIbTaThl
OCBOEHUS KOM-
HEey/10BJIETBOPH YIOBIETBOPH- OneHouHoOE
nereHuu. MH- XOpOLIO OTIINYHO
TEIBHO TENBHO . . CPEICTBO
JUKaTOPHI J10- (cpennuii) (BBICOKHIA)

MUHUMAaJbHBIN| (TOPOTOBBII)
CTH>KEHUS KOM- 1

IIETCHIIUU

[MKC-2. cocobeH y4yacTBOBaTh B BEICHUU PAOOTHI TEXHOIOTUYECKOTO
AIEKTPOOOOPYAOBaHHSI OOBEKTOB JEKTPOCETEBOTO X035 HCTBA

IIKC 2.1 He npumenser|®parmen- YacTtuuno npu-|B nonnom 00b-|TectupoBanue,
[Ipumensier  |[METOIbBI U TE€X-|[TAPHO MPUME-|MEHSET Me-leme  npume-|KP, sk3amen
METOJIbl U TEX-|HUUYECKUE HSIET METO/Ibl M|TOJIbI U TEXHU-|HAET METOJbI U

HUYECKUE CpeacTBa TEXHUUYECKHUE [4ecKue TEXHUYECKHE




[Inanupyemsle
pe3yJIbTaThl
OCBOCHUS KOM-
nereunuu. M-
JIUKATOPBI J10-
CTHIKEHUS KOM-
MCTCHIIUU

YpoBEHb OCBOEHHUS

HEyIOBJICTBOPH
TEJIbHO
MUHHMaJIbHBIN

yIIOBIICTBOPH-
TEJIbHO
(TTOpOTOBBI)

XOPOIIO
(cpenuuit)

OTIIUYHO
(BBICOKMIN)

OneHouHOE
CPelCTBO

cpencTtBa  MC
OBITAHUN U TU-
arHOCTUKH
ANEKTPOOOOPY-
noBaHusg o00b-
€KTOB AJIEKTPO-
CETEBOI0  XO
3gHCTBa

HCIBITAaHUN |
JIUarHOCTUKU
3JIEKTPOOOOPY-
JIOBaHUSI 00b-
€KTOB JIEKTPO-
CETEBOr0  XO
3sMCTBA

CpeicTBa  HC-
OBITAHUN U TU-
arHOCTUKU
AIEKTPOOOOpY-
nosBaHus 00b-
€KTOB DJIEKTPO-
CETEBOr0  XO-
3siicTBa

CpeicTBa  HC-
OBITAHUN U TU-
arHOCTHKH
ANIEKTPOOOOPY-
nosBaHust 00b-
€KTOB AJICKTPO-
CETEBOr0  XO-
3siicTBa

Cpe/icTBa  HC-
OBITAHUN U TU-
arHOCTHKH
ANIEKTPOOOOPY-
nosBaHusg 00b-
€KTOB JJICKTPO-
CETEBOI0  XO-
3siicTBa

IIKC 2.2
JemoHCTpH-
pyeT  3HaHUSA
OpraHu3aIuH
TEXHUYECKOTO
00CITy>)KUBaHUS
u peMOHTa
ANEKTPOOOOPY-
OBaHUI 00Bb-
€KTOB JJICKTPO-
CEeTeBOr0  XO-
351CTBA

He JIEMOH-
CTpUpPYET 3Ha-
HUS OpraHu3a-
UM TEeXHHYE-
CKOro o0ciy-
JKUBAHUS U pe-
MOHTa  DJeK-
Tpoobopyno-
BaHHS OOBEK-
TOB JIEKTPOCE-
TEBOI0 XO3sH-
CTBa

®parmeH-
TapHO JIEMOH-
CTpUpPYET 3Ha-
HUS OpraHu3a-
LIUA TEXHHUYE-
CKOro oo0ciy-
JKUBAHUS U pe-
MOHTa  JJICK-
TpoobOpyHO-
BaHUS OOBEK-
TOB JIEKTPOCE-
TEBOTO XO3ii-
CTBa

YactuyHo ne-
MOHCTPHUPYET

3HaHUS Opra-
HU3aUUU TeX-
HUYECKOTO 00-
CIIY)KUBaHUS M
pPEMOHTA JJICK-
TpooOOpyIO-

BaHHUS OOBEK-
TOB JIEKTPOCE-
TEBOI'0 XO3sM-
CTBa

B nonsoM 005-
eMe JIEMOH-
CTpUpYyeT 3Ha-
HUS OpraHu3a-
IMH TEXHHYE-
CcKoro o0ciy-
JKUBaHUS U Pe-
MOHTa  DJIEK-
TpoobOpyHO-
BaHHSI OOBEK-
TOB DJIEKTpOCe-
TEBOTO XO3SH-
CTBa

TectupoBanue,.
KP, sx3amen

IKC 2.3
JemoHcTpu-
pyeT TOHHWMa-
HUE 3a7a4 dKC-
TTyaTanuu
ANEKTPOOOOpPY-
JOBaHUSI 00b-
€KTOB AJIEKTPO-
CETEBOTO  XO
3511CTBA

He JIEMOH-
CTpUpyeT TIo-
HUMaHUE 3a/1a4
SKCIUTYaTaIlH
AIEKTPOOOOPY-
IOBAaHHUSI O00B-
€KTOB DJIEKTPO-
CETEeBOr0  XO-
3IHUCTBA

®parmeH-

TapHO JEMOH-
CTpHUpYyET TIOo-
HUMaHUE 33724
IKCILTyaTaI[uu
AIIEKTPOOOOPY-
JIOBaHUSA 00b-
€KTOB DJIEKTPO-
CETeBOI0  XO-
351MCTBA

YacTtuaao ne-
MOHCTPHUPYET
IMOHMMaHUeE 3a-
Jad  DKCIUTya-
Tali¥  DJICK-
TpoobOpyHO-
BaHUSA OOBEK-
TOB JIEKTPOCE-
TEBOTO XO3SH-
CTBa

B nonaoM 005-
eMe  JCMOH-
CTpHUpYET TIO-
HHMaHUe 3a/1a4
IKCILTyaTaI[iu
AIEKTPOOOOPY-
oBaHUS 00Bb-
€KTOB JJIEKTPO-
CETEBOT0  XO-
3sMCTBA

TectupoBanue,
KP, sx3amen

7.3 TunoBble KOHTPOJIbHBIE 32/IaHUS] UJIM MHbIE MATEePHAJIbl, HE00X0 U-
Mble VISl OlleHKH 3HAHM I, YMEeHHUIi, HABBIKOB, XapaKTepHU3yIOIIUX Tanbl ¢op-
MHUPOBaHUs KoOMIeTeHIMH B npouecce ocsoenust OITOII BO

Buapl oneHouHBIX cpenacTB u3 Tabiuiel 7.2 coorBeTcTBYIOT [Inm KyOol'AY
2.2.4 «DoHJ OIEHOYHBIX CPEIACTBY.

Tembl KypcoBbIX padoT




KypcoBas pabota BeinonHsercs no teme «PeneliHas 3aniura 1 aBToMaTH3a-
LUsI CUCTEMBI 3JEKTPOCHAOKEHUSD» MO UHAUBUAYAJIBbHBIM UCXOAHBIM JaHHBIM (Ba-
pUaHTam).

Hcxonnasi cxeMa TUIIOBOW CHCTEMBI JIEKTPOCHAOKEHHUS MpEACTaBlIcHa Ha
PHUCYHKE.

Cucrema Q,
BA, KA
H s TH QO HH - M
o BAl / KA
1 S — Swu

U nc u/u, , U,
@' 35-110 kB /U [0 6-10 kB

—>
BA, 4 D—@—D—« BA, 4 — BAaz
S X ,/ | | = n .
) "_D X1 XBA2.1 l I_Q:) XHA_)..)I,

% . Sy U-’ QS S SoH

Pucynoxk — IlpunnunuaibHas cxema 3J1eKTPOCHA0KEHU S
IlepeyeHb OCHOBHBIX BONMPOCOB KYPCOBOM PadoThI

B kypcoBoii paboTe npou3BOAUTCA pacUET peIeHHOM 3alUThl U aBTOMATUKHU
(P3A) TunoBbIX 351eMEHTOB cucTeMbl d1eKkTpocHad)enus (CIC):

- Bo3aymHbIX JuHui (BJI) Hanpsokennem BJI 6—-10 kB;
- kabenbHOM HUM (KJI) Hanpsokenuem 6—10 kB

- cunoBbIX TpaHcdopmaTopoB paiionHoi nojactaniuu (I1C) manpsoxeHuem
35-110/6-10 kB;

- BBICOKOBOJIbTHOTO acCHHXpOHHOTO JiBUratens (AJl) nanpsokenuem 6—10 kB.
[Ipu BBITIOTHEHUH KYPCOBOM PabOThl HEOOXOIUMO BBITTOJTHUTD:

- pacyeThl TOKOB KOpoTKoro 3ambikanus (K3) s onpenenenus napaMeTpos
cpalaTbhIBaHUs U IPOBEPKH UYBCTBUTEILHOCTH Pa3padaThIBAEMbIX PEJICUHBIX 3aLUT
(P3);

- BBIOOP HEOOXOIUMBIX THUIIOB M3MEPUTEIHHBIX TpaHC(HOPMATOPOB TOKA U
HaIpsHKeHUs, onpeesieHne ux KodhUIMeHToB TpaHchOpMaIi U COOTBETCTBYIO-
X TEXHUYECKUX MapaMeTPOB;

- OIpeieNieHrne TOKOB cpadaThiBaHus (YCTaBOK) 3aIlHT;

- BBIOOP COOTBETCTBYIONIUX TUIIOB peJi€ U MPOBEPKY UYBCTBUTEIHLHOCTHU pe-
JICWHBIX 3aIlIUT,

- BBIOOD BBIJIEP’KEK BPEMEHU CpadaThIBaHUSI pacCUUThIBaeMbIX P3;

- pa3paboTky cxeM nuddepeHiuanbHol U razoBoil P3 cumoBeix Tpancdop-
maropos [1C;

- IPUHIUIINAJIBHBIC CXEMbI pCHCﬁHOﬁ 3alIUThI BO3AYIIHBIX U KaOCJIbHBIX JIH-
HHﬁ, CHJIOBBIX TpaHC(bOpMaTOPOB 1 BEICOKOBOJIBTHOI'O JJICKTPOABUIATCIIA;
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IMPUHOUITHAJIBHBIX CXCM.

- BbIOOp ycTpoiicTB ceTeBor aBTomaTtuku ABP unu AIIB ¢ pa3spabGotkoit

Ta6nuna — McxoiHple JaHHbBIE IS KypCcOBOM pabOThI

Bapu- | S5 ex I Szminy | Ur /Uy, X, Om Zipr| St | SIS 1Py,
ant MB-A «xB | BB/, 1B, On | MB-A | «kBA,xBr
1 3600/2200 110/10 | 108/1.87/143 | 0,49 | 10 | 795/476/2000
2 3400/2100 110/6 11,7/156/161 | 07 | 10 | 486/311/1600
3 1200/750 35/10 48/2,08/1,78 | 0,83 | 63 | 504/319/630
4 1000/700 35/6 5,2/1,84/1,4 167 | 63 | 325/210/500
5 3800/2300 110/10 122/1,73/15 | 076 | 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 56/2,12/1,63 | 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 | 054 | 63 | 755/464/2000
10 3700/2500 110/6 12,0/1,28/2,04 | 061 | 63 | 466/308/1600
11 1250/780 35/10 4412441112 | 097 | 16 | 500/307/630
12 1000/680 35/6 48/1,9212,04 | 1,29 | 16 | 323/206/500
13 405012450 110/10 | 102/2.16/1,72 | 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 15 | 63 | 305/162/500
16 1250/820 35/6 5,4/1,68/1,56 | 078 | 6,3 | 302/124/630
17 3550/2150 110/10 114/16/152 | 052 | 16 | 763/471/2000
18 345012070 110/6 10,6/1,75/1,88 | 0,46 | 16 | 455/290/1600
19 1400/780 35/10 58/2,01/1,74 | 1,06 | 10 | 498/303/630
20 1200/730 35/6 6,6/1,05/1,53 | 094 | 10 | 314/202/500
21 3680/2070 110/10 128024132 | 075 | 63 | 748/478/1000
22 3550/2160 110/6 112120212 | 1,02 | 63 | 752/298/800
23 1300/690 35/10 4.6/2,3/1,56 166 | 16 | 306/193/500
24 1450/770 35/6 48/1,832,04 | 1,34 | 16 | 304/117/630
25 3670/2330 110/10 | 103/2,09/1,69 | 051 | 10 | 744/446/2000
26 3480/2080 110/6 11,1/1,48/1,71 | 065 | 10 | 482/316/1600
27 1270/690 35/10 51/2,08/1,64 | 092 | 63 | 489/310/630
28 1160/710 35/6 55/1,76/1,48 | 1,31 | 6,3 | 325/325/500
29 3840/2260 110/10 | 115/163/156 | 0,67 | 16 | 780/467/1000
30 3560/2170 110/6 10,7/1,8/1,64 | 064 | 16 | 761/309/800
31 1230/810 35/10 59/2,04/1,84 | 113 | 10 | 309/179/500
32 1170/740 35/6 653/2,1/1,45 | 065 | 10 | 312/112/630
33 392012430 110/10 | 11,7/261/1,32 | 0,44 | 63 | 759/461/2000
34 378012480 110/6 11,3/1,23/214 | 053 | 63 | 426/304/1600
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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

Bonpocel k 3k3amMeny

1. Oco0eHHOCTH MPOIIECCOB, MPOUCXOISIINX B IHEPTOCUCTEME.

2. OcoOeHHOCTH HEHOPMAJIBHBIX (AHOPMAIbHBIX) PEKUMOB SHEPTOCUCTEMBI.

3. OcoOeHHOCTH PEXUMOB MPHU MOBPEKACHUSIX IJIEMEHTOB IHEPTrOCUCTEMBI.

4. XapakTepHuCTHKa aBapuil YHEPTOCUCTEMBI.

5. IlocmencTBust HEHOPMAJIBHBIX PEKUMOB.

6. [locnencTBrst BOBpEMs HE BBISIBJICHHBIX TOBPEKICHU.

7. Ha3zHaueHue npoTUBOABAPUITHOM aBTOMATHUKH.

8. Ilpegna3HaueHue peaeHON 3alIuThl KaK KOMIUIEKCA aBTOMATHYECKHX
YCTPOWCTB.

9. CocTaB KOMIUIEKCA PENECHHOMN 3allIUThl U aBTOMATUKH.

10. CxemHas CBsI3b YCTPOMCTB pEJICHHON 3alIUThl 1 ABTOMATUKHU.

11. O6mwmit TpUHIUTT JEHCTBUS PEJICHHOM 3alUTHI.

12. @yHKIMYU pEIEHOMN 3aIUTHI.

13. JleficTBHS pesIeMHON 3a1UTHI IPY BBISIBJIEHUHN ITOBPEXKIECHHOIO DJIEMEHTA
DHEPrOCHUCTEMBI.

14. JleficTBUS pENEMHON 3allMTHl IPH BBIABICHUM HEHOPMAJIBHOIO PEKUMA
DHEPIOCHUCTEMBI.

15. OcHoBHbIE TpeOOBaHUS, IPEABIBISIEMbIE K PEJICHHOMN 3alIUTe.

16. CooTHONIEHNE BPEMEHU IECUCTBUS PENEHHOMN 3aIUTHI 3JIEKTPOYCTAHOBKHU
C IPYTMMH YCTAHOBJICHHBIMH 3aIlIUTAMH.

17. JleiicTBUE pe3epBHON PENICIHOM 3alIUThI B CIy4yae OTKa3a OCHOBHBIX 3a-
IIUT WX 3aIAT CMEXHBIX TPUCOECINHEHUN.

18. ®yHKIMS peneiHol 3aMThl OJMKHETO PE3ePBUPOBAHUSI.

19. ®yHkIMs peneiHol 3aUThI 1ajJbHEr0 pe3epBUPOBAHNS.

20. TpeboBaHUsI K HAJICKHOCTU PEICHHOMN 3aIUTHI.
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21. XapakTepucTHKa paclpeleIUTEIbHbIX AIEKTPUUECKUX CETEU HaIlpsiKe-
Huem 6-35 kB AIIK.

22. XapakTepucTrka oJHO(hA3HOTO 3aMBIKaHUS Ha 3€MIIIO B SJIEKTPUUICCKON
cetu Hanpspbkennem 635 kB AITK.

23. IIpomomkuTenbHOCTh paboThl ceTi 6—35 kB npu onHOMa3HOM 3aMbIKa-
HUHW HA 3€MJIIO.

24. Hanbonee pacipoCcTpaHEeHHBIE BUBI CETEBOM peNeitHOM 3aInThI ceTel 6—
35 kB ¢ 01HOCTOPOHHUM NMUTAHUEM.

25. Haubonee pacrnpocTpaHeHHbIE BHJBI IMOACTAHIIMOHHOW pejeiHHON 3a-
mIuTel 6-35 kB.

81. NUHayKkuMoHHBIE pelie HANpaBIE€HUs MOUTHOCTH UMEIOT PsiJi MPUHIIUAIIN-
aJbHBIX HETOCTATKOB:

82. [IpuHIuT nefCcTBUS MUKPOIJIEKTPOHHBIX CTATUYECKUX PEJIe HAITPABICHUS
MOIITHOCTH OCHOBAH Ha.:

83. B MUKPO3JIEKTPOHHBIX CTATUYECKUX PEJI€ HAMPABICHHUS MOIIHOCTH JIJIN-
TEJIbHOCTh MHTEPBAJIOB COBIIA/ICHUS 3HAKA CUTHAJIOB:

84. MUKpO3JIEKTPOHHOE CTaTUYECKOE pejie HAMpaBIEHUs MOIIHOCTU cpaba-
TBIBAET MPU:

85. B pabore cxeMbl MUKPOIJIEKTPOHHBIX CTATUYECKUX PEJie HANpaBICHUS
MOIIIHOCTHU UCIOJIb3YETCS:

86. Y3en cpasaernss MCPM ocymiecTBIisier:

87. B MCPM Bxouble BeauuuHbl U U i (puc. 10.3) moaBoasTCs:

88. B MCPM da3omnoBopoTtHbie ycTpoiictBa 1 1 12 obecrneunBaroT:

89. Yrnoas xapakrepuctuka MCPM npencrasinsier coO00i 3aBUCUMOCTD!

90. Hanpasnennbie MT3 HEOOX0IMMO OTCTparBaTh OT MAaKCUMAaJIbHBIX pabo-
YUX TOKOB:

91. B cetsx ¢ ri1yxo3a3eMJICHHOHN HelTpasbio HampaBieHHble MT3 momkHbI
OBITh OTCTPOEHBI OT TOKOB!

92. «IToda3zuslit myck» HanpaBieHHbIXx MT3 npeaHazHaueH JJis:

93. Ilpu «mmodazHoM mycky» HampasieHHbIX MT3 nponcxonur:

94. CMexHbIe 3a1UThI HanpaBiaeHHbIX M T3, nelicTByronme B OJHOM HarpaBs-
JICHUH, TIOJKHBI OBITh COTJIACOBAHBI:

55. Brimepkku BpeMeHH cpabaThiBaHUs HampaBieHHBIX MT3 BbIOMparoTCs
10 YCJIOBHIO:

96. B ceTax ¢ ABYXCTOPOHHUM IMHUTAHUEM COIJIACYIOTCS MO CEJIEKTUBHOCTHU
HarpaByieHHble MT3:

77. B ceTax ¢ IByXCTOPOHHUM ITUTAHUEM COTJIACYIOTCS IO CEJIIEKTUBHOCTHU
HarpasieHHble MT3 cTyneHnyaTo:

98. MeptBas 30Ha HanpasieHHbIX M T3 3T0:
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99. IlpuunHa HEAOCTATOYHON MOIIHOCTU Cpa0aThIBaHUSI PeJie HAIpaBICHUS
MOIIHOCTU B MEPTBOM 30HE:
100. ITpoTsiKeHHOCTh MEPTBOM 30HKI ONpeACIsIeTCs o (hopmyre:

Bonpocsl k 3k3aMeHy (KOMIIBIOTEPHOE TeCTUPOBAHMNE)

baok 1. Tokn KOPOTKOro 3aMbIKaHUSI B pacderax mapaMmerpos P3A
(ITYD, IlepexoanHbie MPOLIECCHI B AIEKTPOIHEPTETUYECKUX CUCTEMAX )

1. Buzibl OBpEXICHUM, SIBISIOUIUECS KOPOTKUMHU 3aMbIKaHUSIMU HE3aBUCUMO
OT peKHUMa HEUTPAIIH SJIEKTPUUECKOM CETH.

2. IlpaBuibHBIE 3HAYEHUS CPEIHUX HOMHHAJIBHBIX HAIPSKEHUH MpHU pacye-
Tax TokoB Tpexdaszubix K3 nns cereit Hanpspkenurem cBbie 1000 B.

3. DIeMEeHTHI AJIEKTPOYCTaHOBOK HaNpsbKeHueM Bhie 1 kB, mpu pacuere To-
KoB K3 KOTOpBIX HEOOXOIUMO YUUTHIBATh UX AKTUBHOE COMTPOTUBJICHUE.

4. B naexTpUUecKOM ceTH HalpshKeHUEM 35 KB Ha mmHax MCTOYHMKA ITUTA-
Hus Sk3 = 700 MBA. Onpeaenuts 6a3UCHBIN TOK COTJIACHO OOIMICTPUHSATHIM OJI0-
YKEHUSIM pacyeTa.

5. [locnencTBust KOPOTKHUX 3aMBIKAHUH I CUCTEMBI 3JIEKTPOCHAOKEHHUS.

6. HauGouiee yacTpie MpUYMHBI BOSHUKHOBEHUSI KOPOTKOTO 3aMBbIKAHUS.

7. ns onpeneneHus Toka KOPOTKOTO 3aMbIKaHUsI BBOAATCA JIOMYIIEHUS, KO-
TOpbIE YIPOIIAIOT pacueThl, 0OeCTIeUnBasi IPUEMIIEMYIO TOYHOCTb.

8. Jlomy1ieHusi, KOTOpbIE HE UCIIOJIb3YIOTCS B MPAKTUUECKHUX pacyeTax dJIeKT-
POYCTAaHOBOK IPH HaIpsi>KeHUH BhIie 1 kB.

9. Pacuetnniit Tok K3, KOTOpBIN 0OBIYHO MIPUHUMAIOT JIJIsi BRIOOpA WIIH TIPO-
BEPKHU [MapaMETPOB IEKTPOOOOPYAOBAHUSI.

10. OcobenHocTH cxeMbl 3aMelieHus mpu pacdere TokoB K3 B anexTpoycra-
HOBKax.

11. IlpuBenenue snexkrpuueckux BenuuuH E, U, I, z, X, r B cxeme 3aMmenieHust
pu pacuete TOKOB K3 B MMEHOBAHHBIX €IMHUIIAX.

12. Yder 3eKTpUYeCKUX BEIMYMHBI B CXEMax 3aMEIICHHS ITPH PacueTe TOKOB
K3 B oTHOCHUTENBHBIX €AUHUIIAX.

13. Pexomenmanuu 1o BeIOOpY 0a3UCHOM MOIIHOCTH SO MpU pacuere TOKOB
K3 B OTHOCHUTENIbHBIX €IUHULIAX.

14. bazucusie Hanpspkerus: UG npu pacyeTe TOkOB K3 B OTHOCUTENBHBIX €U~
HUIAX TPU TPUOIMKEHHOM TIPUBEACHUH MTapaMeTPOB.

15. TlpaBuibHOE BBIpAXKEHUE JI MMOCTOSTHHON BPEMEHHU 3aTyXaHHUsS aliepuo-
TUYEeCKOH ciiararomien Toka K3.

16. 3HavyeHne CyMMBI TIEPUOIUYECKON U allepUOMUECKON CIIararoiux TOKa
Tpexdaznoro K3 B nepBbiii MOMEHT MTOCJIE BOSHUKHOBEHUS TTIOBPEKICHUS .

17. 3menenus noaHoro Toka tpexdasnoro K3 u ero cocrapisitomux Bo Bpe-
MEHHM MPU MUTAaHUU MECTa MOBPEXKACHHUS OT MOIIIHOTO UCTOYHHKA.

18. MomeHT BpemeHu nociie Bo3HUKHOBeHUs K3 i1 onpeesieHus: y1apHOro
Toka K3, KOTOpBIil COCTOUT U3 MEPUOINYECKON U allepUOIUYECKON COCTABIIAIOIINX.

19. dopmyna ciayXuT Uil ONpEAENICHUs anepUoAUYECKON COCTaBIIAIONICH
tToka K3, KOTOpbIil 3aTyXaeT 1o 3KCIOHEHIIMAIIbHOMY 3aKOHY.
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20. ®akTopbl, KOTOPBIEC BIUSIOT 3HAYEHUE TOKA KOPOTKOTO 3aMbIKAHUS.

21. PacmionoxeHrue BUI0B KOPOTKUX 3aMBIKAHUM B MTOPSIAKE YBETUICHUS TSI-
JKECTHU MTOBPEIKICHUA.

baok 2. Oomue TpedboBanus k P3A (Aunapee B.A. Penelinas 3amura u
aBTOMAaTHKa CUCTEM 3JICKTPOCHAOKEHUs: YueO. st By30B §§ 1-7)

1. OOue TpeOGoBaHuUs MPEIBABISIOTCS K PEICHHON 3aluTe.

2. CxeMbl coeMHEeHUN TpaHC(HOPMATOPOB TOKa, HanboOsee pacipoCTpaHeH-
HbIe B TpeX(a3HbIX EKTPUUECKHUX CETX.

3. HeoOxonumoe coequHeHne BTOPUYHBIX OOMOTOK TpaHchopMaropa Toka
JUTsl o0ecriedeHus HopMalibHOM pabOThl X MAaTHUTHOM CUCTEMBI.

4. CoOTHOILIIEHUE BPEMEHH JCHCTBUS OCHOBHOM U JPYTUX 3aIIUT 3JIEKTPO-
YCTAHOBKHU ITPU MOBPEXKIACHUSX.

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

6. [IpuHLUI AeiiCTBHE PENEHHON 3aIIUTHI AIEKTPUUECKOM CETH.

7. BbIOOp yCTaBKH TOKOBOM OTCEUKH.

8. ObecnieueHmne CeNneKTUBHOCTH JECHCTBHUS TOKOBOI OTCEUKH.

9. JlocTmkeHHne CEIIEKTUBHOCTH JICHCTBHS TOKOBOM OTCEUKHU.

10. Yem onpenensieTcs BpeMsi I€MCTBUS MTHOBEHHOM TOKOBOUM OTCEUKH?

11. I'naBHOE pa3nnyuue MeXAy TOKOBOM OTCEUKOW U MAKCUMAJIbHOM TOKOBOM
3aIIUTOM.

12. JlocTrkeHue CeeKTUBHOCTH ACUCTBUS MAKCUMAIIbHOM TOKOBOM 3aIlIUTHI.

13. Ha xakoM y4dacTke 3JIEKTPUYECKOM CETH YCTAaHABJIMBAETCS HAMMEHbIIIAS
BBIJIEPKKA BPEMEHU MAaKCUMAJIbHOW TOKOBOW 3alIUTHI?

14. Ha xakoM y4acTKe DJIEKTPUUYECKOW CETH YCTaHABJIMBACTCS HAMOOJbIIas
BBIJIEPKKA BPEMEHU MAaKCUMAJIbHOW TOKOBOM 3alIUTHI?

15. YUem onpeaensieTcsi CTyleHb CEJIEKTUBHOCTA MaKCUMalbHON TOKOBOM 3a-
[ATHI?

16. Kak BbIOMpaeTCst ycTaBKa CUJIbI TOKa, PU KOTOPOM cpabaThIBaeT MaKCH-
MaJibHasl TOKOBas 3aIura’?

17. B xakoM MeCTe yCTaHaBIUBAIOTCA TOKOBBIE OTCEYKHU B CETSAX C OJTHOCTO-
POHHUM MTUTAHUEM ?

18. Kakoe TpebOoBaHUE TPEABSABIACTCS K MPUMEHEHUIO TOKOBOM OTCEUKH
MTHOBEHHOI'O JICHCTBUS JICKTPUUECKON ceTh?

19. KakoBo ocHOBHOE Ha3HaueHUE BYX(ha3HOU ABYXpEJICHHAS CXEMbI peliei-
HOM 3aIIUTHI?

20. Kak oOecrneunBaeTcs CeIEKTUBHOCTh TOKOBBIX 3aIIUT B YJECKTPUUCCKUX
KOJIBLIEBBIX CETSIX U CETSIX C IBYXCTOPOHHUM MUTAHUEM?

21. ObecnieueHre CEIEKTUBHOTO JICHUCTBUS TOKOBBIX 3aITUT B DJICKTPUICCKUX
KOJIBLIEBBIX CETSIX U CETSIX C IBYXCTOPOHHUM IMUTAHHUEM.

22. ITapameTpbl, HA KOTOPBIX OCHOBAaH MPUHLIMI JEHCTBUS TUCTAHLIMOHHON
3aIIUTHI.

23. HaznaueHue nepBoi CTYNEeHU AUCTAHIIMOHHOMN 3aIlIUThI

24. HaznaueHnue BTOpOH CTyNEHU TUCTAHIIMOHHOM 3al[UThI

25. Ha3znauenue TpeTbeil CTYNEeHU AUCTAaHIIMOHHOMN 3aIlUThI
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Bbaok 3. Peseitnasi 3a1uMTa JIMHUMN

1 (AugpeeB B.A., §§ 2.3 u 2.6) DaekTpoMexaHUUECKOE PeJie, TO3BOJISIONIEE
BBIIIOJIHUTh MAKCUMAJIbHYIO TOKOBYIO 3alIUTy 0€3 OT/AEJIbHBIX PEJe BPEMEHHU.

2 (Aunpees B.A., § 5.2) Kakoii Tok mpoxoaut no 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 HeoCTaTOK UMEET Ta CXEMa 3allUThI
OT MEKTy(Pa3HbIX 3aMbIKaHUN?

4 (AnapeeB B.A., § 5.4) Kakum o6pa3oM JOCTUTAETCSl CEICKTUBHOCTD JCH-
CTBUSI TOKOBOM OTCEYKH JTUHUU?

5 (AnapeeB B.A., § 5.4)Ykaxute, kakas popmMmysa mpaBUJIbHO O0TOOpa)kaeT
COOTHOIIIEHHE MEXKIy TOKOM cpalaTrbhiBaHus pelie Ic.p u TokoMm cpabaTbhiBaHUS 3a-
muThI Ic.3.

6 (AnapeeB B.A., § 5.4) [Ipu peMOHTE KOMIUIEKTa PEICHHOMN 3alUThl TUHUU
C OZIHOCTOPOHHUM ITUTAaHUEM TOKOBOE peJie OTCEUKH 3aMEHWJIM Ha HOBOE pelie, uMe-
roiiee 0osiee BbICOKHM Koa(dpuiimeHT Bo3Bparta. Tok cpabaTtbiBaHuUs pejie OCTaBUIIN
npexxauM. Kak 3To oTpa3zurcsa Ha paboTe OTCEeUKH?

7 (AugpeeB B.A., § 5.4)/Ins 3aumuThl 1uHUM, nutatoei Tpancdopmartop T,
HaMEUYEHO YCTaHOBUThH HECKOJIBKO 3alllUT, B TOM YHCJIE U TOKOBYIO OTCeuKy. [locne
pacuera Toka K3 B KOHIIE INHUM U COOTBETCTBYIOLIETO BRIOOpA TOKa CpabaThIBaHUS
OTCEUKH ObLIO OOHAPYXKEHO, YTO OTCEYKa OYyJET MMETh HEAOCTATOUHYIO YyBCTBU-
TeIbHOCTh. Kakum 00pa3oM MOXKHO JOOUTHCA TpeOyeMoil YyBCTBUTEIBHOCTH OT-
ceuku?

8 (Auapees B.A., § 5.6) Cioco0 TOCTHIKEHHS CEICKTUBHOCTH JSHCTBUS MaK-
CUMaJIbHOM TOKOBOM 3alUTHI.

9 (AugpeeB B.A., § 5.6) Ommbka mpu pacueTe Toka cpadaThbIBaHUSI MaKCH-
MaJbHOM TOKOBOM 3alIUThI, KOTJIa BMECTO 3HAYEHUSI MAKCUMAJIbHOTO pabovero Toka
35,5 A BBeneHo 3HaueHue 3,55 A.

10 HemocTaTok 3amuThl ¢ BEIYUCICHHBIM TOKOM CpaOaThIBaHMUS.

11 (AngpeeB B.A., § 5.6) Hemoctatok MakCHMMaJIbHOM TOKOBOW 3aIllUTHI C
OTPAaHUYEHHO 3aBUCUMOM BBIIEPKKON BPEMEHU MPU AEHCTBUU B KAYECTBE PE3EPB-
HOW 3aIIUTHI.

12 (Augpees B.A., § 5.12) Henoctatok cxembl TOKOBOM 3alUTHI (puc. 7).

13 (AngpeeB B.A., § 5.12) Kakue HegocTaTKu MMEET 3Ta cXeMa PeJICHHOM
3aImuThl (puc. 8)?

14 (Augpees B.A., § 6.1) Ha kakux u3 Beikntouateneid A-)XK ciegyer ycraHo-
BUTh MAaKCUMAaJIbHbIE TOKOBBIE HAITPaBJIEHHbIE 3aUTHI? JIpyrux HCTOUHUKOB MTUTA-
Hus, kpome UII1 u UI12, B cetn Her.

15 (Aunpees B.A., § 7.2) B ceTu ¢ u301MpOBaHHON HEUTPAJIBIO OT IIWH MO/~
ctaHiuu oTxoAsaT JuHur W1, W2 u W3, eMKOCTHBIE TOKA KOTOPBIX B HOPMaJIbHOM
peXrnMe COOTBETCTBEHHO paBHbI 4, 5 u 7 A. Kakoll TOK NpOXOAUT Yepe3 3alUTy
HYJICBOUM MOCJIEIOBATEIBHOCTH JUHUM W1 MpU BO3HUKHOBEHUU B HEW 3aMBbIKaHUS
OJIHOM (ha3bl HA 3eMITI0?

16 (Annpees B.A., § 7.3) Kakoii B TOBpEXIEHUS B CETH C HE3a3eMJICHHOM
HEUTpaJIblO HE HapylIaeT paboTy NoTpeduTenei?
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17 (Aunpees B.A., § 7.3) 3nauenue kodpduiineHTa 4yBCTBUTEILHOCTH 3a-
IIMTHI OT 3aMbIKaHUW Ha 3eMITt0 Ha BJI B CETAX ¢ M30MPOBAHHON HEUTPAIBIO.

18 (Anapees B.A., § 9.3) JIunus anextponepesayr MeK1y MOACTAHIUAMU A
u b umeer npononbuyto nuddepennmanpuyo 3amuty. Kakoit TOk H0IKeH MoaABO-
JTUTHCS K 0OMOTKE TOKOBOTO PeJie 3TOW 3aIlUThI?

19 (AugpeeB B.A., § 9.3) YcnoBueM BbiOOpa Toka cpabaThiBaHUS POJI0Ib-
HOW M depeHIINaTBEHON 3aUTHl TUHUH.

20 (AnapeeB B.A., § 11.2) YcnoBus BeIOOpa MJIaBKON BCTaBKH MPEI0XPaHU-
TeJIs AJIs 3allUThl HU3KOBOJIBTHOM CETH.

21 (Anapeer B.A., § 11.5) Be160p HOMHMHAIBFHOTO TOKA TETIOBOT'O PaCIICIH-
TEeJIsl aBTOMATUYECKOTO BBIKJIIOYATEIS WM HarpeBaTeIbHOrO 3JIEMEHTa TEIIOBOIO
pesie MarHUTHOTO MTyCKaTeJIs.

22 (ITYD3, mn. 3.2.21, 3.2.25) B anekTpuueckoil ceTu, MOKa3aHHOW Ha pHU-
CYHKE, YCTaHOBJICHBI MAKCUMAJILHBIC TOKOBBIC 3aUTHI. KakuMm M0mKeH OBITH KO-
3¢ (PULMEHT YyBCTBUTEIBLHOCTH 3alUThI TUHUU A-b mipu nByx¢aznom K3?

23 (I1YD, n. 3.2.25) Kakum nomkeH ObITh KO3 (DUIIMEHT YyBCTBUTEIbHOCTH
TOKOBOI'O OpraHa pe3epBHOM 3amuThl pu K3 B KOHIIE CMEXHOTO 3JIEMEHTA WU
HanOoJIee y1aJ€eHHOT0 U3 HECKOJBKHX MOCIIEI0BATENbHBIX JIIEMEHTOBR?

24 (ITYD, n. 3.2.26) Ha Bcex JMHUSAX IJIEKTPUUYECKOU CETH (PUC) YCTaHOB-
JICHBI MAaKCUMAJIbHBIE TOKOBBIC 3alTUTHI M TOKOBBIE OTCEUKU. YKaXUTe KOdhpurm-
€HT YyBCTBUTEILHOCTU TOKOBOM OTCEUKH JIMHUH A-b.

25 (ITY3, n. 3.2.92) BrimoaHeHre 3aUThl OT MHOTO(a3HBIX 3aMbIKaHUN JTU-
Hui B ceTsix 3-10 kB ¢ u3onmpoBaHHON HEUTPAJIBIO.

26 (ITYD, . 3.2.93) YUto 10IKHO UCTIOIB30BAThCS JJIS 3aITUTHI OT MHOTO(ha3-
HBIX 3aMBbIKAaHUN OJIMHOYHBIX JUHHUI C OJTHOCTOPOHHUM MUTaHKUEM B ceTsix 3-10 kB
C U30JIMPOBAHHON HEUTPAIIBIO?

27 (ITYD, . 3.2.96) Kak nomxHa BBIMOJHATHCS 3allUTa OT 0JJHO(DA3HBIX 3a-
MBIKaHHUI Ha 3eMJII0 JIMHUU B ceTsX 3-10 kB ¢ u3onmpoBaHHON HEUTPATIBIO?

28 (ITYD, n. 3.2.97) Uto nomxHa OTKIIOYATH 3alIUTa OT OJHO(GA3HBIX 3aMbl-
KaHWW Ha 3eMIII0 JTMHUM B ceTax 3-10 kB ¢ uzonupoBanHoi HEWTpaibIo, TEUCTBYIO-
11ast Ha OTKJIFOYEHUE 10 TpeOoBaHUsIM 0€30MacHOCTH?

29 (ITY3, n. 3.2.103) Mcnonbp3oBaHUE B KAYECTBE OCHOBHOM 3aIlIUTHI OT MHO-
roa3HbIX 3aMBIKaHW KOPOTKUX OJMHOYHBIX JUHUHN C JBYXCTOPOHHUM IMUTaHUEM
B ceTsix 20 u 35 kB ¢ n301MpOBaHHON HEUTPAIIBIO.

Baok 4. Peseiinasi 3ammura ci10BbIX TpaHchoOpMaToOpoB

1 (Aagpees B.A., § 14.2) JlelicTBue ra30BOM 3alUTHI CUIOBOTO TpaHChOP-
MaTopa MpH BO3HUKHOBEHHH 3aMBIKAHUHN B 30HE MEX]y TpaHC(HOPMATOPOM U BBI-
KITFOUATEIISIMU.

2 (Augpees B.A., § 14.3) Onpenenenue touek K3, sBistommxcst paci€THEIMU
JIJIs1 BBIOOpA TOKa cpadaThiBaHUSI TOKOBOM OTCEUKH CHUIIOBOTO TpaHchopMmarTopa.

3 (Auapees B.A., § 14.3) Onpenenenne Touek K3, sIBISIOMIMXCS pacueTHBIMU
JUTSI IPOBEPKH YyBCTBUTEILHOCTH TOKOBOM OTCEUKH TpaHchopmaTopa.

4 (Anapees B.A., § 14.3) Beibop Touku K3 npu pacuere Toka cpabaTbIBaHHs
TOKOBOM OTCEUYKH JIBYyXOOMOTOYHOTO MOHMKAIOIIETo TpaHchopmaTopa.
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5 (Angpees B.A., § 14.3) OGecrneueHne CEIEKTUBHOCTH JEHUCTBUSI TOKOBOM
oTceuku TpaHnchopmaTopa.

6 (Aumpee B.A., § 14.3) B kakux ciy4yasix ACHCTBYET pelieiiHasi 3aiurta
TpaHcopmaTopa, coaepskaiias peyne ToKa, IPUCOSAMHEHHOE K TpaHcpopMaTopy
TOKa, YCTAHOBJICHHOMY B HYJIEBOM MPOBOJI€ MEX/IY CHIIOBBIM TpaHC(POPMATOPOM U
TOYKOM 3a3eMJICHHS HEUTpaau?

7 (AugpeeB B.A., § 14.6) KonmuecTBo pene TOKa COAEPKUT ITyCKOBOM OpraH
3allUThI TpaHc(hopmaTopa OT Meperpy3Ku.

8 (Anapees B.A., § 14.6) CtopoHa NOHMKAIOIIETO TBYXOOMOTOYHOTO TPaHC-
dbopmaropa cliefyeT yCTaHABIUBATh €ro 3allUTY OT MEePErpy3Ku.

9 (ITYD, n. 3.2.51) B kakoM ciydae Jijis TpaHC()OpPMATOPOB, MUTAIOIINX CETU
3-10 kB ¢ u30nupoBaHHON HEHUTPAJBIO, TOJKHA OBITH MPEAYCMOTPEHA 3alllUTa OT
oJ1HO(ha3HBIX 3aMbIKAaHUI Ha 36MITIO?

10 (ITYD, n. 3.2.53) Tpanchopmatopsl, AJisi KOTOPBIX JOJDKHA OBITH Mpeay-
CMOTpEHA ra30Basl 3alllUTa.

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

12 (ITYD, m. 3.2.60) Uto nomxHO mpeaycMaTpuBaThesi Ha TpaHchopMaTopax
MOIIHOCThIO MeHee 1 MB-A B kauecTBe 3alIUThI OT TOKOB, OOYCIIOBJIEHHBIX BHEIII-
HUMU MHOTO(]a3zHbMu K3?

13 (ITYD, n. 3.2.61) Mecto yCTaHOBKHU 3alIUTHI IByXOOMOTOYHOT'O TpPaHC-
dbopmaTopa OT TOKOB, 00YCIIOBJICHHBIX BHEIITHUMU MHOTO(a3HbIMU K3.

Baok 5. Pesneiinas 3ammra 3J1eKTpoaBUraTesien

1 (AaapeeB B.A., § 11.2) 3nadenue kodpGULMEHT MTeperpy3Ku Ipu BEIOOpE
MJIABKOUM BCTABKU MPEIOXPAHUTEINS IJIs1 3aIIUThI JIEKTPOIBUTATEIIS.

2 (Aunpees B.A., § 11.2) Ilpu K3 B anekTpoaBuraresne, 3aluiaeMoM IjiaB-
KHUMH MIPEAOXPAHUTENSIMH, HAPSLDKEHUE MTUTAIOIIEH CETH CHUXKAETCS (0 MOMEHTa
neperopaHusl MiIaBKMX BCTAaBOK). M3-3a 3TOro CymecTByeT ONacHOCTh MacCOBOTO
OTHaJaHusi MAarHUTHBIX Iyckartenei. Kakum oO6pa3zom 3To npeaoTBpamiaercs?

3 (Angpees B.A., § 16.1) [loBpexaeHus, KOTOpble MOTYT BOBHUKHYTh B 00-
MOTKaX aCUHXPOHHBIX 3JIEKTPOJABUTATEIICH.

4 (AugpeeB B.A., § 16.1) Boigepkka BpeMeHH 3allIUThI OT MEXAy(Ha3HbIX 3a-
MBIKaHUH AJIEKTPOABUTATENS HANPsKEHUEM 10 1 kB.

5 (Augpees B.A., § 16.1) Ha yto MOXeT neiCTBOBATH 3alllUTa 3JIEKTPOBU-
raTessi OT Meperpy3Ku?

6 (AugpeeB B.A., § 16.1) OmacHoCTh paObOTHI JICKTPOIBUTATEIICH HA TTOHH-
YKEHHOM HampsHKEHUU.

7 (AnapeeB B.A., § 16.2) Boinepxka BpeMeHH 107KHA UMETh 3all[UTa OT 3a-
MBIKaHUH Ha 3eMJIIO AJIEKTPOABUTATENS HANpsKeHUeM Boiie 1 kB.

8 (Anapees B.A., § 16.2) BriOop Toka cpabaThIBaHUS pejie 3aUThI JIEKTPO-
JIBUTATEJIS OT IEPETPY3KHU.

9 (Anapees B.A., § 16.2) 3ammTa 2JIeKTpOABUTATENS OT MEPETPY3KH BITIOJ-
HEHa MHAYKIMOHHBIM 35ieMeHTOoM pesie PT-80. BeiObop ee BbIIEp:KKH BpEMEHHU.

10 (AnapeeB B.A., § 16.2) KonuyecTBo pesne Toka, KOTOPOE Yalile BCero co-
JIEPKUT 3allUTA JBUTATENS OT MEPETPY3KHU.
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11 (Augpees B.A., § 16.7) UTo npuHUMaeTcs B Ka4eCTBE TOKA KPaTKOBpE-
MEHHOMU Meperpy3KH MPH BHIOOPE IUIABKUX MPEIOXPAHUTEIICH ISl 3aIIUTHI AJIEKTPO-
JBUrarenei HanpsbkenueM 1o 1 kB?

12 (Augpees B.A., § 16.7) Buasl 3a1iuThl 3J1€KTpOABUTATENICH HATIPSKEHUEM
10 1 kB KOTOpble MOKHO BBITIOJIHUTH PACHETUTEISIMA aBTOMAaTUYECKUX BBIKIIIOYA-
TEJIEH.

13 (AnapeeB B.A., § 16.7) Jlns snextpoaBuraTesneil HanpsokeHueM 10 1 kB,
MMEIOIINX 3alUTY OT IEPETPY3KU C TOMOUIBIO 3JIEKTPOTEIIOBBIX pelie, CYIIeCTBYET
BEPOSITHOCTH TOTO, yTo npu K3 HarpeBaTesb 37EKTPOTEIIOBOIO pejie MOXKET Iepe-
rOpEeTh PaHbIIIE, YEM peJie OTKIIOYUT IIEKTPOABUTaTElNb. [lesTebHOCTh 10 UCKITIO-
YEHUIO TAaKOW CUTYaIIHH.

Biaok 6. ABromatuka (AIIB u ABP)

1 (AumpeeB B.A., § 10.6) [etictus ycrpoiicts AIIB u ABP, ecu onu npu-
MEHSIIOTCSI B COUCTaHUMU.

2 (Anapees B.A., § 10.6) Ilenwto ogqHokpatHoro nectBus ABP.

3 (Augpees B.A., § 10.6) HanpaBiieHHOCTh IEHCTBUSI MUHUMATBHOM 3aTUTHI
HaNpsHKEHUs, JONOJIHSOMEN ycTpoicTBo ABP.

4 (Anppees B.A., § 10.6) HexoTopbie myckoBble opransl ycrpoiictea ABP
COJIepKaT JIBa MUHUMAJIbHBIX peJie HanpsbKeHust. YTo mpu ATOM 10CTUTaeTCs ?

5 (ITYD, n. 3.3.2) Ha xakux BBIKJIIOYATENAX LEIECO00pa3HO MpeaycMaTpu-
Bath AIIB?

6 (ITY3, m. 3.3.3) B xakoM city4ae mociie OTKJIFOUECHHUSI BHIKITIOUATENs YCTPOU-
ctBo AIIB He noiKHO neicTBOBaTh?

7 (ITYD3, n. 3.3.29) YcrpoiicTBa, KOTOPhIE MOTYT UCIIOIB30BATHCS TS (PUK-
cauuu nevicteusa AlIB.

8 (IIYD, m. 3.3.30) Llenmm, amsg KOTOPHIX JOHKHBI TMPEAYCMATPUBATHCS
yctporicta ABP.

9 (ITY3, n. 3.3.31) Cnyuau aeiictBust yctporictBa ABP Ha ceKlIMOHHOM BblI-
kirouaresne Q3.

10 (ITYD, m. 3.3.34) C kaxoii 1eibio peJeHyIo 3aluTy TpaHchopMaTopoB U
JMHUN MaJol IPOTSKEHHOCTH 11eJ1eCO00pPa3HO BBIMOJIHSATH C IEUCTBUEM Ha OTKJITIO-
YEHHUE HE TOJIbKO BBIKJIIOUYATENISI CO CTOPOHBI MUTAHUS, HO Y BBIKJIFOYATEIS C IPUEM-
HOW CTOPOHBI?

11 (ITY3, n. 3.3.36) Ilyck ABP, kak npaBuiio, BHIMOJHSIOT IO HAITPSAKEHUIO.
C Kxakoil 1esbl0 MHOTJa IPUMEHSIOT ITyCKOBBIE OPraHbl APYTUX TUIIOB (HAIIpUMep,
pearupymronme Ha ICY€3HOBEHHUE TOKA, CHUKEHUE YACTOTHI U T.I1.)7

12 (ITY3, n. 3.3.38) Ciyuyau nipu BbllioHeHUU ycTpoiicTB ABP, korna nena-
€TCsl pa3rpy3Ka pe3epBHOr0 UCTOUHHMKA MUTAHUS MIpu AeiicTBruu ABP.

13 (ITY3, m. 3.3.42) Obnacte mpuMeHeHHUs1 coueTaHusi yctpoicts AlIB u
ABP.

7.4 MeToauyeckue MaTepuaJibl, onpeaejsonue Npoueaypbl oleHnBa-
HUA 3HAHUI, YMEHUH, HABLIKOB XapPaKTepPpU3yKIIUX 3Tanbl (popMuUpOBaHUS
KOMIIeTEeH NI
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Meroanueckre MaTepuasl 10 MPOoLEeaype OLEHUBAHUS BBIIOJHEHBI B COOT-
BETCTBUU C JIOKATbHBIM HOPMATUBHBIM akT yHuBepcutera [ln KyoI'AY 2.5.1 «Te-
KYLIUI KOHTPOJIb YCIIEBAEMOCTH U MMPOMEXKYTOUHASI ATTECTALMS O0YUYaIOIIHUXCS».

Onucanusa nmpoueaypbl OCHUBaAHUS .

TecTOBBIE 3a1aHUSA

OreHKa «OTJIMYHOY» BBICTABJISCTCS IIPH YCIOBUHU NIPABUIIBHOTO OTBETA CTY-
nedTa He Mmeaee yeM Ha 85 % TecTOBBIX 3aJaHUIL.

Or1eHKa «XOPOII0» BHICTABJIACTCS IIPH YCIOBUH MPABHIIBHOTO OTBETA CTY-
nenTta He MeHee yeM Ha 70 % TecTOBBIX 3aIaHHUIA.

O11eHKa «y/10BJIETBOPUTEIbHO» BBICTABIISCTCS IIPH YCIOBUM MPABUILHOTO
OTBETAa CTyJeHTa He MeHee ueM Ha 51 %.

OreHKa «HEYA0BJIE€TBOPUTEIbHO0» BBICTABIISICTCS MPU YCIIOBUU MTPABUIIh-
HOTO OTBeTa cTyAeHTa MeHee ueM Ha 50 % TecToBBIX 3a7aHui.

Kpurepuu oieHKH Ha IK3aMeHe

OueHka «0TJIMYHO)» BBICTABIIACTCS 00yUaroieMycs, KOTOpPbIN 001a1aeT Bee-
CTOPOHHUMH, CUCTEMATU3UPOBAHHBIMU U TTTyOOKMMH 3HAHUSIMU MaTepualia y4ueo-
HOM MpOTpaMMBbl, yMeeT CBOOOIHO BBITIOJIHATH 3aJjaHusl, PEyCMOTPEHHbIE y4ueo-
HOW MPOTpaMMOM, YCBOMJI OCHOBHYIO M O3HAKOMMJICS C JIOTIOJIHUTEJILHOW JIMTEpa-
TypOH, peKOMEHJ0OBaHHOU yueOHOM mporpammoii. Kak mpaBuiio, o1ieHKa «OTIIMYHOY
BBICTABJISIETCSI O0yUaIOIIEMYCsl YCBOUBIIIEMY B3aUMOCBSI3b OCHOBHBIX TIOJIOXKECHHUH U
MOHSATUHN JUCIUIUIMHBI B UX 3HAYCHHUH JIJIST IPUOOPETAeMOl CIIeUaIbHOCTH, MPO-
SBUBIIIEMY TBOPYECKHUE CIIOCOOHOCTH B TOHMMAHHH, U3JI0’)KEHUU U MCTIOIb30BAHUH
y4eOHOro MaTepuasa, IpaBUJIbHO 0OOCHOBBIBAIOIIEMY MPUHSTHIC PEIICHUS, BIaje-
IOIIIEMY Pa3HOCTOPOHHUMU HABBIKAMU U PUEMAaMHM BBITIOJIHEHUS] PAKTUYECKHUX Pa-
0OT.

OueHka «X0poIIO» BHICTABIISIETCS 00yUaroIieMycsi, 00OHapYKUBIIEMY MOJI-
HOE 3HAaHME MaTepuajia yueOHOW MPOrpaMMbl, YCHEIIHO BBIMOIHSIOIMIEMY MpETy-
CMOTpPEHHBIE YUeOHOM TpOorpaMMOoii 3aJ1aHKsl, yCBOMBIIIEMY MaTeprall OCHOBHOM JIH-
TepaTyphl, peKOMEHJ0BAaHHON yueOHOM mporpammoit. Kak npaBuiio, omeHka «xo-
pOIII0» BBICTABIISIETCS 00ydYaromeMycsi, oKa3aBIIeMy CUCTEMaTU3UPOBAHHBIN Xa-
pakTep 3HAaHWUU MO AUCIUIUIMHE, CIIOCOOHOMY K CaMOCTOSITEIBHOMY TIOTIOJTHEHUIO
3HAHHWWM B XO0JI€ NaibHelIel yaeOHol U nmpodecCHuOHANBHONU eI TeIbHOCTH, Tpa-
BWJIBHO MMPUMEHSIONIEMY TEOPETUUECKHE TTOJIOKEHUS IIPU PEILIEHUH MTPAKTUYECKUX
BOIIPOCOB M 3a/1a4, BJIAJICIONIEMY HEOOXOUMBIMU HaBBIKAMHU U TIPUEMaMU BBITIOJ-
HEHUS MTPaAKTUYECKUX PaboT.

OueHka «yJI0BJIETBOPUTEIBHO» BBICTABISETCS 00Yy4YarOIIeMyCsi, KOTOPBIT
MoKa3aj 3HaHWe OCHOBHOT'O MaTepualia yueOHOM MporpaMmbl B 00beMe, 10CTaTou-
HOM M HEOOXOJMMBIM JJIsl JajdbHenIel yueObl U IPEeACTOSIICH padoThl IO CIICIH-
IIbHOCTH, CIIPABUJICS C BBIITOJIHEHUEM 3aJaHUM, IPEAYCMOTPEHHBIX yueO-HOU MPo-
IpaMMOi, 3HAKOM C OCHOBHOM JIUTEPATypPOM, PEKOMEHI0BAaHHOM y4eOHOM Mporpam-
Moii. Kak npaBuiio, olieHKa «yIOBJIETBOPUTEIHLHOY» BBICTABIIAECTCS 00yUYalOIIeMycs,
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JOMYCTUBILIEMY MOTPEIIHOCTH B OTBETAX HA IK3aMEHE WJIM BBIMOJIHEHUH dK3aMeHa-
IIMOHHBIX 3aJlaHul, HO OO0JajaroIEeMy HEOOXOIUMBIMA 3HAHUSAMH IO/ PYKOBOJ-
CTBOM IPENOJABATENS ISl YCTPAHEHUS 3THX MOTPELIHOCTEN, HAPYIIAIOIMIEMY I10-
CJIEIOBATEIbHOCTD B U3JI0KEHUH YU€OHOTIO MaTepHalia U UCIIBITHIBAIOIIEMY 3aTPY/I-
HEHUS MPU BHIMOJIHEHUN MTPAKTUIECKUX PaOOT.

OueHka «Hey/AOBJIETBOPUTEIBLHO» BBHICTaBISIETCS 00yUaroleMycs, He 3Ha-
IOILI[EMY OCHOBHOM YacTH MaTepuaia y4eOHOH mporpaMMbl, TOMYCKAIOIMIEMY TPHH-
[UITHMAJIbHbIE OMMOKH B BHITTOJIHEHUH MTPEAYCMOTPEHHBIX Y4EOHOM TpOorpamMmoit 3a-
JTaHUM, HEYBEPEHHO € OOJBIIUMHU 3aTPYAHEHUSIMU BBINOIHSIOMEMY MTPAKTUYECKHE
pabotbl. Kak rnpaBuiio, olieHKa «HEYI0BJIECTBOPUTEIHLHOY BBICTABIISIETCS 00yYarole-
MyCsi, KOTOPBIA HE MOXKET NPOAOKUTH 00yUEHNE WIH TPUCTYIUTD K JEATEILHOCTH
0 CHEIUAIbHOCTH [0 OKOHYAHUU YHUBEpCUTETA 0€3 JOMOIHUTENbHBIX 3aHSITHH 1O
COOTBETCTBYIOIIEH TUCLUIIIINHE.

OueHKH «32a4YTEH0» H «He3aYTEeHO0» BBICTABIISIIOTCS MO AUCLMUILIUHAM, Qop-
MO 3aKJIFOUUTEIbHOTO KOHTPOJIA KOTOPBIX siBJsieTcs 3aueT. [Ipu aToM oneHka «3a-
YTEHO» JOJKHA COOTBETCTBOBATH MapaMeTpaM JIt0OON M3 MOJOKUTEIbHBIX OLIEHOK
(«OTJIIMYHO», «XOPOIIO», «YAOBIECTBOPUTEIBHOY»), @ «HE3aYTEHO» — IapaMeTpam
OLICHKHU «HEYJOBJIETBOPUTEIHHON.

8 IlepeyeHb OCHOBHOM M I0TOJTHUTEJIbHOI Y4eOHOM JIUTEPaTypPhI

OcHoBHas yueOHas1 JuTEpaTypa

1. AaapeeB B.A. Peneitnas 3ammuTa ¥ aBTOMaTHKa CUCTEM DJIEKTPOCHa0OkKe-
Hus: Y4eb. aiisg By3oB / B. A. Arnpees. — M.: Boicm. mik., 2008. — 639 c. [Dnek-
TpOHHBIN pecypc]. — Pexxum noctyna: http://mexalib.com/view/20367

2. IIpaBuna ycrpoiicTBa anekTpoyctaHoBokK. Jlata aktyanuzaruu: 01.01.2019
[DNEKTPOHHBIM pecypc]. — Pexxum JOCTyIa:
https://meganorm.ru/Data2/1/4294853/4294853915.pdf

3. IlpaBmita TEXHUYECKOHN AKCILTyaTaI[MH AJICKTPOYCTAHOBOK MOTPEOUTEICH
[DnexTpoHHBIN pecypc| / DIEKTPOH. TEKCTOBbIE JaHHbIe. — M.: M3aaTenbsckuil jom
OHEPI'U4, 2013. — 332 C. — Pexum JIOCTyTIA:
http://www.iprbookshop.ru/22732.html

4. CTO 34.01-4.1-005-2017 IlpaBuna TEXHHUYECKOTO OOCITYKUBAHUS
YCTPOMCTB PENEUHON 3aLUTHI, aBTOMAaTHKH, TUCTAHIIMOHHOTO YITPABJIEHUS U CUT-
HaJu3aluu 3JIEKTPOCETEBOTO KOMILIEKca [DIIEKTPOHHBIN pecypc]. — Pexum pno-
cryma: https://www.rosseti.ru/investment/standart/corp_standart/doc/CTO_34.01-
4.1-005-2017 PTO_RZA .pdf

5. IIpodeccuonanphsiii crangapt 20.034. PaGoTHuK 110 06CTy)KMBAaHUIO U pe-
MOHTY OOOpYJIOBaHUSI PEJICHHON 3alllUThl U ABTOMATHKU DJEKTPUUECKUX CceTel
[DNEKTPOHHBIM pecypc]. — Pexum JIOCTyIA!
http://fgosvo.ru/uploadfiles/profstandart/20.034.pdf

JlonoiHMTE IbHAA yYeOHAasl JIUTepaTypa
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1. Auapees B.A. Peneiinas 3amura cucteM 3J€KTpOCHAOKEHHUS: B IpUMeEpax
u 3amadax / B.A. Aanpees. — M.: Beici. mik., 2008. — 252 ¢. [97€KTpOHHBIN pe-
cypc]. — Pexxum noctyna: http://venec.ulstu.ru/lib/disk/2012/Andreev.pdf

2. PeneitHas 3ammTa 3JEKTPOIHEPTETHUCCKUX CHUCTEM: ydeOHoe mocodue /
M.B. Aunnpees, H.IO. Py6an, A.A. CyBopoB u jp.; TOMCKHII TOJIUTEXHUYECKUN
yHuBepcuteT. ToMck: M31-Bo TOMCKOro mojauTexXHUYecKoro ynusepcurera, 2018.
167 c. [D7eKTpOHHBIH pecypc]. Pexum JoCTyma:
https://znanium.com/catalog/product/1043860

3. bormanor A.B. MukpornpolieccopHble yCTpOUCTBA peeHHOM 3aIUThI U aB-
TOMATHU3aIUH B DJIEKTPOIHEPTETUUECKUX CUCTEMax [DIIEKTPOHHBIN pecypc]: yued-
Hoe nocobue/ bormanos A.B., bonagapeB A.B. — D1eKTpoOH. TEKCTOBBIC JJAHHbBIC. —
Open6Oypr: OpeHOyprekuii rocynapcrBennsiil yauusepeurtet, 9bC ACB, 2016. — 82
C. — Pesxxum nocrtyma: http://www.iprbookshop.ru/69913.html

4. byneiueB A.B. Penelinas 3ammra B paclpeeNUTENbHbIX 3JEKTPUUECKUX
ceTsAX [DJIEKTPOHHBIA pecypc|: mocodue aJisi MpaKTUYeCKuX pacueToB/ Bymnbuen
A.B., HaBonounsrit A.A.— DnekTpoH. TekcToBbie qanubie.— M.: DHAC, 2017.— 206
. — Pexxum nocrtyma: http://www.iprbookshop.ru/76939.html

5. Peneiinas 3amurTa ¥ aBTOMAaTHKA B 3JIEKTPUYECKHUX CETAX [DIEKTPOHHBIN
pecypc]: M.: Uznatensckuit nom SHEPI'US, AnbBuc, 2012. — 632 ¢. — Pexwum no-
cryna: http://www.iprbookshop.ru/22702.html.

9 Ilepeyens pecypcoB MHGPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOW CeTH
«AHTepHeT»

Ilepeyenb IBC
Ne HaunmenoBanue TemaTuka

1 Znanium.com YHuBepcasbHast
2 N3narenbctBo «JIaHby DNIEeKTPOIHEPTeTHUKA
3 IPRbook YHuBepcasbHast
4 PykoHT YHuBepcanpHas
5 KoncynbranT Ilnroc IIpaBoBas cucrema
6 Hayunas snextpoHHas 610-

mroteka eLibrary (PUHIY) Y HHBEpCATIbHAS
7 OOpazoBaTenbHBI  MOPTAJ

Ky6IAY YHusepcanbpHas
8 OnektponHbIii Karamor 616-

moteku Kyol'AY Y HUBEPCATbHAA
9 FOpaiir V4eGHas nureparypa

Ilepeyens UHTEPHET CAliTOB:

1. O6pazoBarensHbIi moptan Kyol'AY [DnexkTponnsii pecypc]. — Pexxum mo-
cryna: http://edu.kubsau.local

3. OOpazoBaTenbHBIA TOPTAN [DJIEKTPOHHBIN pecypc]: Pexum mocrtymna:
http://ru.wikipedia.org

1. PBA or A no 4. [DnektpoHHbli pecypc]: Pexum npocryna:
http://dororz.ru/index.html
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2. CoBeThl OBIBAJIOTO peieHIuKa. [ DIEeKTPOHHBIN pecypc]. — Pexum no-
cryna: http://www.rzia.ru

3. lIkona ayda snekrpuka. PeneitHas 3ammra. [DnekTpoHHbIN pecypc]. — Pe-
xuMm nocryna: http://electricalschool.info/relay

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

10 MeTtoanyeckne YyKa3zaHusi Jisi OOyYalIIMXCS 1O OCBOEHHUIO
AMCUHUILTHHBI

1. Caspikun B.I'., Kyapskos A.I'., Macenko A.B. Buptyanbssie 1abopaTtop-
HbIe pPabOTHI MO peieiHoM 3amuTe: MeToanyeckue ykazanus. Kpacnomap: Kyol'AY.
2014. 68 C. [DneKTpOHHBIN pecypcl. — Pexxum JIOCTyTa:
https://kubsau.ru/upload/iblock/499/49942c9fca2alc3a6e2f0341d71ec8f7.pdf

2. Cazpikun B.I'., Kynpskos A.I'., Macenko A.B. Peneitnas 3ammuTa u aBTo-
MaTHU3alUs SIEKTPOIHEPTETUYECKUX CUCTEM. MeToInuecKre yKa3aHus K BBITIOJIHE-
HUIO 1a00paTOpHBIX padOT I CTYyIEHTOB Bcex (popMm oOyudenus cren. 13.03.02 —
DneKkTpodHepreTuka u anekTporexuuka. Kpacnonap, Kyol'AY, 2019. — 35 c. [Dnek-
TPOHHBIN pecypc]. — Pexum JOCTyIIA:
https://kubsau.ru/upload/iblock/577/577a9c845bfb628ff21352¢161201d2c.pdf

3. Ca3bikuH, B.I'. Peneitnas 3ammra 1 aBToMaTU3anus 3J1€KTPOIHEPTETHYE-
CKUX CHUCTEM: METOJMYECKHE yKa3zaHus K KypcoBou pabore / B.I'. Caspikun, A.T.
Kynpsikos, A.A. barmeroB. — Kpacunonap: KyoI'AY, 2018. — 56 c. [DaeKkTpoHHBIN
pecypcl]. Pexum JOCTyTa:
https://kubsau. ru/upIoad/|bIock/f30/f30bbfac7509d926dae75f38104b0ad2 pdf

11 Ilepeyenb MHGOPMAIMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX MPH OCY-
IIEeCTBJICHUH 00pa30BaTEeJbHOI0 IpoLecca MO AUCHUILNIMHE, BKJIKYas mepe-
YeHb MPOrpaMMHOI0 o0ecredeHusl M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ilepeuyens auunensnonsoro 11O

Ne HaumenoBanue Kpatkoe onucanue
Microsoft Windows OmnepanoHHast CHCTEMA
Cucrema TeCTUPOBAHUS KopnopaTuBHbIii K104
WHAUTO
AutoCAD cereBast uueH3us 10 Bepcuu 2012, KopnopaTuBHBIN K04

MS Office Standart 2010 Kopnopatusssiii kirou Ne 5/2012 ot 12.03.2012,

MS Office Standart 2013 KopropaTtusabiit kitou Nel7x-201403 ot 25 mapta 2014r.

Microsoft Visual Studio no mporpamme Microsoft Imagine Premium , ITepconans-
2008-2015 HBIN K1F04, 0/H oT 22.06.17.
MS Project Professional no porpamme Microsoft Imagine Premium, ITepconasns-
2016 HBIN KJIF04, O/H ot 22.06.17.
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MS Visio 2007-2016

HBIN KJIF04Y, O/H ot 22.06.17

no mporpamme Microsoft Imagine Premium, ITepconains-

MS Access 2010-2016

no mporpamme Microsoft Imagine Premium, ITepconains-
HBIN KJIF04, O/H ot 22.06.17.

MS Windows XP, 7 pro

Kopnoparusnsiii ko4 Nel87 ot 24.08.2011

Dr. Web

Cepuiinblii HOMep, 6/H ot 28.06.17

Photoshop CS6

[Iepconanbubiil k104 Ne954 ot 18.01.2013

ABBYY FineReader 14

Ceresas muuensus, 208 or 27.07.17.

eAuthor CBT 3.3

I'MJI-JI-15/01-699 ot 16.01.15

Ilepedyensb npogeccuoHaANbHBIX 023 JAHHBIX
1 MH(OPMAIHMOHHBIX CIPABOYHBIX CHCTEM

HaumenoBaunue

Tematnka

CnpaBoyHas

http://micom.by/p/Catalogi

CHUCTEMaA

VYcerpolicTBa pesieiiHOM 3alUThl U ABTOMATUKHU

electric.ru/rza/

[IporpammHBIE TPOAYKTHI
http://www.online-

OmnnaiiH pacueTbl YCTaBOK peJIeHHOM 3alUThI

OHCPI'CTHKEC

ba3pl JaHHBIX MO BIEKTPO-

http://www.online-
electric.ru/dbase.php.

DNEKTPUUECKUE CETH U AIEKTPOOOOpYyI0BaHHE

12 MaTepuajibHO-TEXHHUYECKOe oOecrnevyeHue O00y4YeHUs MO JAUCIH-

nyuHe 1 jgui ¢ OB3 u vHBaJInu10B
BxoaHast rpynna B IVIaBHBIM y4eOHBIN KOpIyc 00OpYAOBaH MaH/1ycoM, KHOMKOMN BBI30Ba,
TaKTUJIbHBIMU TaOJIMYKaMH, OTIOPHBIMH MTOPYYHSAMH, IPEAYNPEKIAIOIIUMYI 3HAKaMH, JTOCTYITHBIM
pacuIMpeHHBIM BXO/I0M, B KOPITYCe €CTh CIelMaibHO 000pyIOBaHHAs CaHUTapHas KoMHara. J{ns
nepemenieHus nHBau0B 1 JIOB3 B moMenieHnu umeeTcs rnepeiBUKHON I'yCEHUYHBIN CTYTEeHb-
koxoz. Koprnyc ocHaleH npoTHBOIOKapHOH 3ByKOBOM M BU3yaJbHOW CUTHAJIM3ALAEN

Ne | Hammenoanue yueOHbix | HammeHoBaHume nmomerenuii 1uist nposenie- | Axpec (MECTOIOI0XKEHHE) MOMEICHN I
I/II| TIPEIMETOB, KYpCOB, AMCLH- | HHUS BCEX BUIOB YIeOHOH NEATETBHOCTH, | JUIS MPOBEIEHHS BCEX BUAOB yueOHOU
IUTAH (MOyTel), IPakTHKH, | MPEeIyCMOTPEHHON y4eOHBIM IIaHOM, B JIESITETTBHOCTH, TIPETyCMOTPEHHOM
MHBIX BUJIOB y4eOHOW Aeq- |TOM YHCIe MOMEIICHNUS ISl CAMOCTOSATENb- | Y9eOHbBIM IUTaHOM (B CIydae peainsa-
TENBHOCTH, MPETyCMOTPEH- |HOM pabOTHI, C yKa3aHHUEM MEPEYHsI OCHOB- | LU 00pa30BaTEIILHONW MPOTPaMMEI B
HBIX Y4€OHBIM INTAaHOM 00pa- | HOro 00OpynOBaHUs, y4eOHO-HATIIAJHBIX | ceTeBOH (opMe JONOIHUTENBHO yKa-
30BaTENILHOM MPOrpaMMbl | TTOCOOMH M UCTIONB3YEMOT'0 TPOTPAMMHOTO |3bIBAETCSI HAMMEHOBaHNE OpTaHU3alnH,
obecrieueHus € KOTOPOI1 3aKJIIOUEH I0r0BOD)
1 2 3 4

Penetinas 3awuma u asmoma-
MU3aYUs NeKMpOIHePeemu-
yeckux cucmem

lNMomeuweHue Ne221 'YK, nnouwjadb —
101 m? nocadoyHbix mecm 95, y4yeb-
Hasi aydumopusi 05151 npoeedeHusi 3a-
HSMuU neKkyuoHHo20 murna, 3aHsmul
CeMUHapCKo20 mura, Kypcoeozo rpo-
€eKmMupoB8aHUsl (8bIMNONTHEHUS KYPCOBbIX

350044, 2. KpacHodap, yn. um. Ka-
NuHUHa 0. 13, 30aHue a2nasHoz20
y4yebHo20 Kopryca

24




pabom), epynnoebix u uHousudyarib-
HbIX KOHCYbmauuti, meKyuieao KoH-
mporisi U poMeXymoyHol ammecma-
yuu, 8 mom yucrie 051 obyyarowuxcsi
¢ uHeanudHocmeto u OB3

crnieyuanusuposaHHasi meberb (y4eb-
Hasi docka, y4ebHasi mebesib) , 8 mom
yucne 0nsi 06y4arouUXcs ¢ UHeanuo-
Hocmbto u OB3;
mexHu4eckue cpedcmea oby4yeHus,
Habopbl deMOHCMpPayUOHHO20 06opy-
dosaHusi U y4ebHO-Ha2ns10HbIX M0COo-
buli (Hoymbyk, npoekmop, aKkpaH), 8
mowm qucrie 05151 obyyarouuxcs ¢ UHea-
nudHocmeio u OB3

Penetinas 3awjuma u asnoma-
musayust S1eKmpoIHepcemu-
YecKkux cucmem

114 300 yyebHas ayOumopusi 0ns
rposedeHuUst 3aHIMUU CEMUHapPCKO20
muna, Kypco80o20 MpPOeKMmMuUpPO8aHUs

(8bIMONIHEHUS Kypco8bix pabom), epyr-
rosbIx U UHOUBUOyalbHbIX KOHCY/Ibma-
yud, mekyu,e2o KOHmMpOss U npome-

XKymo4HoOU ammecmauuu, 8 mom
yucne 0ns 0by4arouuxcs ¢ uHeanuo-

Hocmbto u OB3 MNomeweHue Ne114
300, nocadoyHbix mecm — 25; nro-

waodb — 43m? yyebHas ayOumopusi
0nis nposedeHus 3aHIMul ceMuHap-
CKO20 mura, Kypcogo20 MpOoeKmupo-

8aHUS (8bIMOSIHEHUS KypCOoBbIX pa-

6om), epyrnosbix u UHOUBUAyarbHbIX
KOHCyrnbmauyut, meKyu,e20 KOHmMpOosis

U rnpomexxymoyHou ammecmauuu, 8
mowm qucrie 0551 0byyaruuxcs ¢ UHea-

nudHocmero u OB3

crieyuanuauposaHHasi meberb(y4eb-

Hasi 0ocka, yyebHas meberib), 8 mMom

yucne 0nsi 0by4arouuXcs ¢ UHeanuo-
Hocmbto u OB3

350044, 2. KpacHodap, yn. um. Ka-
JNuHuHa 0. 13, 30aHue Kopryca 300-
UHXeHEePHOo20 ¢haKynbmema
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