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1 OBBEKT, HEJIb 1 3AJIAYN OCBOEHUSA JUCIHUIIJIMHBI

JlucuurniauHa paccMaTpuBaeT BOMPOCH (DYHKIIMOHUPOBAHHUS W MPUHIUIIOB IO-
CTPOEHUSI YCTPOICTB M CHUCTEM PEJICMHOM 3alIUThl U aBTOMAaTH3alUUd OOBEKTOB AJIECK-
TPOIHEPTETUUECKUX CUCTEM.

L]env oucyuniunol:

@opMHpOBaHUE 3HAHUI, YMEHUI U NPEICTABICHUN B 00JACTU TEOPUH U MPAKTH-
KM IPUMEHEHHUSI CHCTEM PEJIEIHON 3aIlUThl U aBTOMATHKHU.

B pe3ynpraTe 0CBOCHHUS TUCHHUIIIIMHBI CTYACHT TOJKEH:

3HATh:

OCOOEHHOCTH aBapUUHBIX U aHOPMAJIbHBIX PEKUMOB PAOOTHI B AIEKTPOIHEPIETH-
YECKMX CHUCTEMAaxX Pa3IMYHbIX KJIACCOB HAIPSDKEHMI; Ha3HAYEHHE, DJIEMEHTHYIO 0a3y,
(yHKIMOHAJIbHBIE YAaCTH U OpraHbl, OCHOBHbIE NPUHLMUIIBI AEUCTBUS YCTPONCTB U CH-
CTEM peJIeMHON 3alUThl U aBTOMAaTUKU, (DYHKLIUHU, CBOMCTBA U TpeOOBaHUS, IPEAbSIBIIS-
eMbIe K €€ yCTpoHCTBaM; 0COOEHHOCTH MCHOJIHEHUS 3alUThl U aBTOMATUKHU KaOeJIbHbIX
Y BO3IYILIHBIX JUHHUI 3JEKTponepenad, 3JIEMEHTOB 3JEKTPUUYECKUX CTAHLIMA U TOA-
CTaHIUH, TOTPEOUTENIEH AJIEKTPOIHEPTUH; CXEMbI PEIEHHON 3allMThl HA OCHOBE arma-
paTHBIX (PYHKIIMOHAJIBHBIX 3JIEMEHTOB; HU3-MEPUTENIbHBIE CHUCTEMBl CHUHYCOMJAJIbHBIX
HaIpsKEHUM U TOKOB, IPUMEHSIEMBIE B YCTPOUCTBAX PENEHHOMN 3aIlIMTHI 1 aBTOMATHUKH;
JOCTHXKEHHSI HAYYHO-TEXHUYECKOIO MPOTrpecca B 00JIACTH PEIeHON 3alUThl U aBTOMa-
TUKHU, TIEPCIIEKTUBBI €€ Pa3BUTUSI U COBEPIICHCTBOBAHUS; CIIOCOOBI COTJIACOBAHUS JIEH-
CTBUSI TOKOBOHM 3alIUTBI U YCTPONCTB aBTOMAaTUKH; BOIPOCHI MUKPOIIPOLIECCOPHBIX CH-
CTEM pEJICHHOM 3alUThl U aBTOMAaTUKU OOBEKTOB NEKTPUUECKUX CTAHLIUN U SHEProcH-
CTEM;

yMeTh:

AHAJIM3UPOBATh HAYYHYIO U TEXHUYECKYIO JIUTEPATYPY MO TEMATHUKE UCCIENI0Ba-
HUS; TIOHUMATh U COCTaBIISITh CXEMBI PEJIEHHOMN 3alUThI 17151 0OBEKTOB JIEKTPOIHEpre-
TUYECKUX CUCTEM U OOBEKTOB 3IEKTPOCHAOKEHUS;

BJIAICTh:

BJIaJIETh METOJaMHU BbIOOpa W 0OOCHOBAHUSI PEJICMHOM 3alIUThI AJIEKTPOIHEPTE-
TUYECKUX OOBEKTOB, a TAK)KE pacuéra nmapaMeTpoB UX cpabaTbiBaHUs, BIaJAETh METOAA-
MU BBIOOpA U3MEPUTEIBHBIX TPAHCPOPMATOPOB TOKA U HAIPSKEHUS, BIAJETh METO/Ia-
MU ITPOBEPKHU pabOTOCIIOCOOHOCTH YCTPOIMCTB peSIEHHOMN 3alUTHI.

[Ipouecc u3yyeHHs] AUCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHUE CIEAYIOLINX
komnerenui: 11K-3; T1K-4; T1K-5.

2 MECTO JUCIUILIMHBI B OCHOBHOM OFPA3OBATEJILHOM
IMPOI'PAMME

JlucumIiuHa OTHOCUTCS K UKITY Mpo(decCrOHANbHBIX AUCIUIUIMH BapHUaTUBHON
4acTH y4eOHOro IJIaHa.

bazupyeTcst Ha 3HaHUSAX U YMEHHSX, KOTOPBIE CTYACHT PUOOpEN MPH OCBOCHUH
MPEIIIeCTBYIOMUX TUCIUIUIMH: oOIIas (u3nKa, TEOPETHUIECKHE OCHOBHI IJIEKTPOTEX-
HUKH, BBICIIAs MaTEeMaTHKa, 3JIEKTPOMATrHUTHBIE TIEPEXOHBIE MPOIIECCHI, dIEKTPHYE-
CKHE MAIlIUHBI, SJIEKTPUUIECKUE ammmapaThl, YIEKTPOTEXHHUECKUE MAaTEPHUAIIBL.



3HaHUS U YMEHUs], IPUOOPETEHHBIE TPU OCBOCHUU JTAHHOM TUCUUILIUHBI, peaiu-

3YIOTCSI CTyA€HTOM NPHU U3yYEHUH MOCIEAYIOMMX JUCLHUIUINH 3JIEMEHTBI CUCTEM aBTO-
MaTUKH, ABTOMAaTH3alMs IMPOU3BOACTBEHHBIX IPOLIECCOB MPOrpaMMbl OakalaBpCKOU
IIOATOTOBKH, MUKPONPOLIECCOPHAs pEJICHHAs 3aIUTa, HHTEIUIEKTYaJIbHbIE 3aIUThI IIPO-
rpaMMbl MaruCTEPCKON MOATOTOBKH; NMPOXOKICHUHU TOCYJAPCTBEHHOW UTOTOBOM aTTe-
CTalUu.

3 CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI

3.1 PacnpenesieHue y4eOHbIX 4aCOB M0 TeMaM JMCHMIUIMHBI U BUAAM 3aHS-

TN
KomnuvectBo yacoB
Ne
HaumeHoBaHue Tem (ounasi/3a0uHast/0uHO-32049Hast HOpPMBbI)
e (comepaKaTenbHbIX MOTyJIEH ) B ToM yncne
MBI Bcero
Jlexumu | Ilpakrt. | JlabGop. CPC

1 | HasuaueHHE peeHHOH saiuTEI 3/7/5 2/1/1 0/0/0 | 0/0/0 1/6/4
U aBTOMATHKH
OCHOBHBIC TIPHHITUITBI TIOCTPOE-

2 HUS peJIeHOM 3aIIUThI U aBTO- 7/9/6 2/1/1 2/1/0 1/1/1 2/6/4
MAaTHKH
OCHOBHBIC BUJIBI IOBPEIKICHUI

3 | ¥ aHOPMAJIBHBIX PEKUMOB pabo- 7/8/8 2/1/1 2/0/2 1/1/1 2/6/4
ThI B JJICKTPOYCTAHOBKAX

4 | Toxomas oTCEUKa OT MEAYPA3- | 70/ 1| 2nr2 | won 2/6/4
HbBIX KOPOTKUX 3aMbIKaHHH.
MakcumanbHasi TOKOBas 3allluTa

5 | (MT3) ot mexayasuix kopot- | 9/ 201 | 2/0/0 | 1/0/0 2/6/4
KuX 3aMbIkaduii. CTyneHqaras
tokoBas 3anuTa (CT3)

6 | HampasienHas TokoBas 3alluTa 717/8 2/0/1 2/0/2 1/1/1 2/6/4
3aIUThl OT 3aMBIKAHHI HA 3eM-

7 | 70O B COTAX € TNYXOSasEMIICHHON | 4/6/9 2/0/1 0/0/0 | 1/0/0 1/6/8
1 3 (PEeKTUBHO 3a3eMIICHHOM
HEUTPaAJIbIO
3aIUThl OT 3aMBIKAHHI HA 3eM-

8 | 1o B ceTsX ¢ M30JIMPOBAHHON H 6/7/12 1/0/1 2/0/2 1/1/1 2/6/8
KOMIIEHCUPOBAHHON HEHUTPAJIbIO

9 | HucraHiuoHHas 3amura 7/6/10 2/0/1 2/0/0 1/0/1 2/6/8

10 | !TPonobHas MGbepertimay- | g6 2001 | 200 | 100 | 1/6/8
Hasi TOKOBasI 3aIlUTa

11 | Honepeunas mpdepenumans- | 75/, 201 | 20012 | w0 2/6/8
Hasl 3aluTa
Peneitnas 3amura U aBTOMaTHKa

12 | cunoBeIxX TpaHchOpMaTOPOB U 6/8/9 1/0/0 2/0/0 1/0/1 2/8/8
aBTOTpaHCcHOpMaTOPOB
Peneitnas 3anmra CHHXpOHHBIX

13 | [CHCPATOPOB HEPENMEHHOTO To- 4/8/9 1/0/1 0/0/0 | 1/0/0 2/8/8

ka. OCOOEHHOCTH BBITOJTHEHUS
penerHOo 3amThl 0JIO0KOB Ie-




HepaTop-TpaHchopMaTop

14

PeneliHag 3amuTa CHHXPOHHBIX
U aCHUHXPOHHBIX JJIEKTPOJIBHIa-
TeNnen

71814

2/0/0

2/0/0

1/0/0

2/8/4

15

OCOOCHHOCTH BBIIIOJHEHHS 3a-
LIUT 0JIOKOB JUHUS-
Tpanchopmarop. Bricokoua-
crtotHble 3amuThl. [uddepen-
IMaTbHO-(a3Has 3aluTa

8/8/4

2/0/0

3/0/0

1/0/0

2/8/4

16

YcrpolicTBO  pe3epBUpPOBaHUSA
orkaza Bbikmouarens (YPOB).
3ammTa cOOPHBIX MIMH. Y CTPOM-
ctBo ABP u AYP

7/9/4

1/1/0

3/0/0

1/0/0

2/8/4

17

Peneiigas 3ammra 1 aBTOMaTHKA
CHUCTEMBl COOCTBEHHBIX HYX/]
AJICKTPOCTAHIINI ¥ ITOJICTAaHITUN

8/6/5

2/0/0

3/0/0

1/0/1

2/6/4

18

[IpuHIUIIBI IOCTPOEHUS U OCO-
OEHHOCTU MHUKPOIPOLIECCOPHBIX
CHUCTEM PEJICHHOM 3alUThl U aB-
TOMAaTHKHU.

8/6/5

2/0/0

3/0/0

1/0/1

2/6/4

19

OCOOEHHOCTH  TOCTPOSHHUS U
(GYHKIIMOHHPOBAHUSI CUCTEM pe-
J’IeﬁHOﬁ 3allIUTHI U aBTOMATHUKHU B
3HEprocucTeMax ¢ OOJBIION J10-
JIE BO30OHOBJISIEMBIX MCTOYHM-
KOB SHEPIrud KOHLEMIUU Smart

Grid.

4714

2/1/0

0/0/0

0/0/0

2/6/4

Kypcosas pabota (1poexT)

27127127

27127127

Hroro no Bugam 3anstuii

144/144/144

34/6/12

34/2/10

17/4/10

35/124/104

KonTaktHas pabora (10NOJHUTEINb-

Has)

6/8/8

KonTpons

54/36/36

HUTOTO

180/180/180

(I)OpMI/IPOBaHl/Ie KOMHeTeHHI/Iﬁ B pe3yjabTaTe 0CBOCHUA TEM NHCHUIIJIUHBI

TeMbl AUCLMILINHEL,
Komnerenmnnu
HalleJIeHHbBIC Ha BHIPAO0OTKY KOMIIETEHIINH
[1K-3 Temer 1-19
[1K-4 Tewmsr! 1, 5-10
I1K-5 Tewmsr 1, 4-12
3.2 Jlekuum

Tema 1. HazHaueHue peneitHo 3aluThl 1 aBTOMATHKU




Conepxkanue Tembl 1: [Tonsitre peneiiHol 3ammTel. KpaTkue cBeneHus U3 UCTO-
pun pazsutusa P3uA. Knaccudukauus pene, cnocoObl n300pakeHusI.

Tema 2. OCHOBHBIE IPUHIIMIIBI TIOCTPOEHUS PEIICUHOMN 3aIUTHI U aBTOMATHUKH.

Conepxkanue tembl 2: [lpuHuun noctpoenus peneitHoil 3amutsl. [ToHsiTHE Ty C-
KOBBIX OPTraHOB M JIOTUYECKOU yacTu. lIoHATHE OCHOBHBIX M pe3epBHBIX 3aIUT. DyHK-
MU peseHon 3amuThl. TpeboBaHus K peneiHoi 3amuTe. KpaTkue cBelneHHs O aBTo-
MAaTUYECKUX BBIKIIIOUATEISAX U CXEMax UX ylpaBiieHUs. VICTOUHMKM ONEpaTUBHOTO TO-
Ka.

Tema 3. OcHOBHBIE BUJBI HMOBPEXACHUN U AaHOPMAJbHBIX PEXUMOB padOTHI B
IIEKTPOYCTAaHOBKAX.

Conepxanue TeMbl 3: [IoHATHE HOPMATBHOTO, AaHOPMAJIBHOTO U ABAPUHHOIO pe-
KUMOB PaboThl. OCOOEHHOCTH AHOPMAalbHBIX PEKUMOB padoThl. Knaccudukanus u
0COOEHHOCTH KOpOTKUX 3aMbikaHui (K3) B anekTpoycTaHOBKaX.

Tema 4. TokoBas oTceuka 0T MeXAyPa3HbIX KOPOTKUX 3aMbIKaHUN.

Conepxxanue teMbl 4: OCHOBHBIE NPUHIMIIBI IOCTPOCHUS 3ALIUT C OTHOCUTEIb-
HOU ceneKTUBHOCTRIO. [IpuHnumn nefictBust TOkoBbIX oTceuek (TO) MrHOBEHHOTO Jeii-
ctBusl. TO ¢ BbIAEPKKOIl BpEMEHH.

Tema 5. MakcumanbHasi TokoBas 3amurta (MT3) oT Mexayda3HbIX KOPOTKHX 3a-
Mbikanuii. Ctynenyaras TokoBas 3anura (CT3).

Conepxanue TeMbl S: [loHsATHE W NpUHLOMN NEUCTBUA MAKCHUMAaJIbHOM TOKOBOM
3amuThl (MT3) oT Mexaypa3HbIX KOPOTKUX 3aMbIKaHUM. CXeMbI BKJIIFOUEHUS ITYCKOBBIX
opranoB MT3. Beibop ycraBok (mapameTpoB cpadatbiBanusi) MT3 ¢ He3aBUCUMOI BbI-
nepxkkoil BpeMeHu. CrocoObl MOBBIIIEHHS YyBCTBUTEIbHOCTH MT3. BBIOOP BBIIEPKKHU
BpeMeHu MT3. IlpuHumn nocTpoeHust 1 0COOEHHOCTH (PYHKIIMOHUPOBAHUS CTyIEHYA-
ToM ToKOBOM 3amuThl (CT3).

Tema 6. HampapiieHHast TOKOBasi 3aI1Ta.

Conepkanue teMbl 6: [loHsTHE, TIPUHIIMT ACHUCTBUS U 0OOCHOBAHHE HEOOXOU-
MOCTH YCTAHOBKHM HampaBieHHbIX TOKOBBIX 3amuT (HT3). Cxembl BkiItOUEHHS pele
HaIpaBJeHUs] MOIIHOCTU. TpeboBaHus K cxemaMm BkimoueHus. Beibop ycraBox HTS3.
ToKOBbBIEC HAIPABJICHHBIE OTCEYKH.

Tema 7. 3amUThl OT 3aMbIKaHUN HA 3€MJII0 B CETSAX C TIIyX03a3eMJIEHHOW U 3(-
(EeKTUBHO 3a3eMJIEHHON HEUTPAJIBIO.

Conepxanue Tembl 7: OOimue cBefeHUs U crenuduka 3aimT OT 3aMbIKaHWNA Ha
3eMIII0 B CETSX C TIIyX03a3eMJIEHHON M 3(PPEeKTUBHO 3a3eMIICHHOW. TOKOBBIE OTCEUKHU




HYJIEBOU TOCIIEOBATEIILHOCTU. TOKOBBIE HAIPABICHHBIE OTCEYKH HYJIEBOM IOCIIEI0BA-
tenbHocTH (HIT). MT3 HII. Beibop mapamerpos cpabateiBanus MT3 HII. Toxosas
HanpasieHHas 3amuta HII. Ctynenuaras tokosas 3anmra HIT.

Tema 8. 3amMTHl OT 3aMbIKaHUK Ha 3€MIIIO B CETSAX C M30JIMPOBAHHON M KOMIIEH-
CUPOBAaHHOM HEUTPAJIBIO.

Conepxxanne TeMbl 8: OCOOCHHOCTH MEPEXOTHBIX MPOLIECCOB MPH OJHO(PAZHOM
3ambikaHuu Ha 3emito (O33). OcHoBHble TpeboBanus 1Y k 3ammure (0O33). YcTpoii-
CTBO OOIIEeH HECENEKTUBHOW CUTHAJIM3allUU OT 3aMbIKAHUS Ha 3€MJII0. Y CTPOMCTBO Ce-
JICKTUBHOW CUTHAJIM3AIIMU 3aMbIKaHUW Ha 3€MJII0 B KaOEIbHBIX CETSIX HaIpsiKeHUEM 6-
10 kB. TokoBbIe 3alIUTHI, pearupyrOnmMe Ha EMKOCTHONW TOK CETU U Ha UCKYCCTBEHHO
CO37laHHbIE TOKU HYJIEBOU mocieoBaTebHOCTU. CIIOCOOBI MOTYUYEHUsI HCKYCCTBEHHOTO
Toka. TokoBasi 3ammura, pearupyromas Ha mnoiubeli Tok HIIL. Ilpuniun paGotsl u
yCTPOUCTBO TpaHc(opMaTopa ToKa HYJIEBOH mociaeaoBaTeabHOCTU. [IpuHIun paboTsl 1
OCOOCHHOCTH M pelie TOKa HYJIeBOH mocienoBaTenbHocTu Tuna PT3-51. Onpenenenue
napameTpoB cpadaTbiBaHUs TOKOBOW 3anmuThl oT O33. [IpoBepka 4yBCTBUTEIBLHOCTH
s3ammTel 0T O33. HampaBnenHas 3ammura, pearupyromas Ha EMKOCTHOM TOK CETH U Ha
MCKYCCTBEHHO co3faHublie Toku HII.

Tema 9. /lucTaHIIMOHHAS 3aIlIUTA.

Conepxanue TeMbl 9: HazHaueHrne u IpUHIUI ACHUCTBUS TUCTAHIIMOHHOM 3al11-
Tl ([3). Xapakrepuctuku BbIIepKKU BpeMeHu J13. YmpoleHHas cxema JUCTaHI[MOH-
HOM 3alUTHl U 0COOEHHOCTH €€ paboThl. biiokMpoBKa OT HapyIlleHUs 1ETel HaIpsiKe-
Hus. biokupoBka oT kayaHu. XapaKTepUCTUKU CpabaThIBaHUSI pejie COMPOTUBIICHUS.
CxeMbl BKJIIOUEHHS pesie conmpoTuBiaeHUs. OlleHKa TOYHOCTU PabOThI pesie COMPOTHB-
nenus. Beibop mapameTpoB cpabaTbiBaHUs TUCTAHIIMOHHOM 3amuThl. OOJaCTh MpUMe-
HEHUSI TUCTAaHIIMOHHBIX 3alIUT HA 00BEKTAaX YHEPTOCUCTEM.

Tema 10. IlpononbHas quddepeHmanbHas TOKOBast 3aluTa.

Conepxanue tembl 10: Ha3znauenue u kinaccudukanus nuddepeHinnanbHbIX 3a-
T, [Ipunnun nevictBust npogoiasHoi auddepenimanbaoit 3amuTsl (I[113). Toku He-
Oananca B muddepennuanpHon 3ammre. [Ipunnuns BeimonHenus 113 nuxuit snex-
Tpornepenad. OcoOEHHOCTH UCTIONB30BaHU MU PEepEeHITNATBHBIX PEJie ¢ TOPMOKEHUEM.

Tema 11. Ilonepeunas quddepenimanpHas 3amura.

Conepykanue tembl 11: HazHauenue v mpuHIUI JEHCTBUS mornepedHon nudde-
PEHILMAIBLHON 3alUThl NapaJJIeNIbHBIX JIUHUM d5iekTponepenad. OnpeaesneHue napameT-
poB cpabarbiBaHMs. MepTBas 30Ha nomnepeyHon auddepeHnuanbHon 3amuTbl. OcobeH-
HOCTH CXEMbI TOKOBOM TMonepeuHoil nuddepeniuanbion 3amutel. Haznauenue, npus-
LU ACUCTBUS U OCOOEHHOCTH MCIOJHEHUSI HANpaBiIeHHOW mnonepedyHor auddepeHu-
QJIbHOM 3aIlUTHI.




Tema 12. Peneiinast 3amura 1 aBTOMAaTHKa CHUJIOBBIX TPAaHC(HOPMATOPOB M aBTO-
TpaHcpOpMaTopoB.

Conepxkanue TeMbl 12: AHaIM3 HOPMaJIbHBIX, aHOPMAJIBHBIX M aBapUUHBIX pe-
KUMOB PabOTHl CHJIOBBIX TpaHCHOPMATOPOB M aBTOTpaHchopMaTopoB. TpedoBaHMS
[TYD oTHOCHUTENHHO PENCHHON 3alUThl U aBTOMATHKH CHJIOBBIX TPaHC(POPMATOPOB U
aBToTpanchopmaTopoB. OCOOEHHOCTH TPOAOIBbHON U PEepeHITNaTEHON  3aIIUTHI
TpanchopmatopoB. O60CHOBaHHE HEOOXOIUMOCTH U MEPHI TT0 BEIPABHUBAHUIO BTOPHY-
HbIX TokOB B Iieuax I[1J[3. Toku Hebamanca B nuddepeHnunanbpHoM 3ammuTe. ['a3oBas
3amuTa. 3aumTa oT neperpy3ku u MT3 tpanchopmartopoB. Cxemsl P3 Tpanchopmaro-
POB M aBTOTpaHC(HOpPMATOPOB.

Tema 13. Penelinas 3a1uTa CUHXPOHHBIX T€HEPATOPOB MEPEMEHHOTO ToKa. Oco-
OCHHOCTH BBITIOJTHEHUS PEICHHON 3aIUThl OJIOKOB T€HEpaTOp-TpaHcPhopmaTop.

Conepxanue Tembl 13: AHanu3 HOpPMaJIbHBIX, AaHOPMAJIBHBIX U ABAPUUHBIX pe-
KUMOB pa0OThl CHHXPOHHBIX I'€HEPATOPOB NEepeMeHHOro Toka. Tpeboanus IIYD ot-
HOCHUTEJILHO pEeJIeHHOMN 3alUThl U aBTOMATUKU CUHXPOHHBIX TeHepaTopoB. OcoOeHHO-
CTU MPOA0JIbHOU audPepeHInanbHON 3alUThl CHHXPOHHBIX T€HEPATOPOB U MOBBIIIA-
folux OnouHbIX TpaHchopmartopoB. Toku Hebananca B nudpepeHIalIbHON 3aluTe.
[Tonepeunas auddepeHuanbHas 3alMTa CHHXPOHHBIX T€HEPaTOpOB. 3allluTa OT Mepe-
Ipy3Kd TOKaMU OOpaTHOM MOCJIENOBATEILHOCTH, TMCTAHIIMOHHAS 3alllUTa OT BHEIIHUX
cumMeTpuunblx K3. 3ammura ot O33 CHHXpOHHBIX TeHepaTopoB. OCOOEHHOCTH BBIMOJI-
HEHUS U CXEMbI PEJICMHOM 3aIUThI OJJIOKOB TeHepaTop-TpaHchopmaTop.

Tema 14. Peneiinas 3aniuTa CHHXPOHHBIX U ACHHXPOHHBIX 3JIEKTPOABUTaTEIIEH.

Conepxanue TeMbl 14: AHanu3 HOpPMalbHBIX, aHOPMAJIBHBIX U aBapUMHBIX pe-
KUMOB pa0OThl CUHXPOHHBIX U aCHUHXPOHHBIX 3eKTpoasuratenei. TpedoBanusa 1Y
OTHOCHUTEJILHO PEIEHHOMN 3alllUThl U aBTOMAaTUKU CUHXPOHHBIX U ACHHXPOHHBIX AJICK-
TpoaBurateneil. TokoBas oTceuka snekTpoaBurateneii. OcCoOEHHOCTH MPOIOJIbLHOM
nuddepeHnanbHON 3alllUThl CHHXPOHHBIX U aCUHXPOHHBIX 3JIeKTpojBurareneit. Toku
HeOanaHca B quddepeHInanbHON 3anmTe. 3amuTa OT eperpy3ku TOKOM craropa. 3a-
muTta ot O33 npucoeauHEeHUs KaOeab-IBUraTellb. 3alnTa OT AaCHHXPOHHOTO PeXuMa
CUHXPOHHOTO 3JEKTpOoJABHUrareiida. ['pymnroBas 3anuTa MUHAMAIBHOTO HampsHKEHUs
CEKIIMU C JABUTATEIbHON HAarpy3koil. CXembl peseiiHOi 3alluThl CHHXPOHHBIX U ACHH-
XPOHHBIX AJEKTPOABUTATENEH.

Tema 15. OcoOeHHOCTH BBITIOTHEHHUS 3aIUT OJIOKOB JUHHUS-TpaHCHOpPMATOP.
BricokouacTtoTHbie 3amuThl. JuddepenimansHo-haszHas 3anmra.

Conepxxkanne TeMbl 15: OcoOEHHOCTH BBIMOJHEHHUS 3alllUT OJOKOB JIMHUS-
Tpancopmarop. AHanM3 OCOOEHHOCTEW CylIecTBYIOIMX pemenuil. HazHnauenwe,
MPUHLNAI JEUCTBUS U OCOOCHHOCTH MCIOJHEHHSI BBICOKOYACTOTHOU auddepeHImaib-
HO-(azHoi 3amuThl (JD3).




Tema 16. YcTpoiicTBO pesepBupoBaHus oTKasza Beikiatouaresns (YPOB). 3ammura
coopHbIx mMH. Ycrpoiicteo ABP, AIIB u AYP.

Conepxanue TeMbl 16: [loHsaTHE, Ha3HAYEHHE W TPUHLMI JIEUCTBHS YCTPOKUCTBA
pesepBupoBaHusa oTkaza BbikiIodatens (YPOB). IlpuHiunbsl mocTpoeHHUs 3allUThl
coopubix muH. [lonarue muddepennuansuoit 3ammrtel mmH (A3L). Pacuér mapamer-
poB cpabatbiBanus J3111. [TonsTie, Ha3HAUEHNWE U MIPUHIIUI JEUCTBUS YCTPOICTB aB-
TOMAaTUYECKOTO BBOAA pe3epBHOro nutanus (ABP), aBromaTHyeckoro mOBTOPHOIO
BKitoueHust (AIIB) u aBTomaTuyeckoii yactoTHOM pa3rpy3ku (AYP).

Tema 17. Penelinas 3amura ¥ aBTOMaTUKa CHUCTEMbl COOCTBEHHBIX HYXKJ AJICK-
TPOCTAHILIMK U TTOJACTAHLIUH.

Conepskanue Tembl 17: AHanu3 pexxuMoB pabOThl CETH COOCTBEHHBIX HYXI CO-
BPEMEHHBIX JIEKTPUYECKUX CTaHIUMU U noacTaHimil. Tpebosanus [1YD u ocobeHHOCTH
peleiHON 3allMThl U aBTOMATHKA CHUCTEMbl COOCTBEHHBIX HYXKJ AJICKTPOCTAHIIUA U
MMOJICTAHIINH.

Tema 18. ITpuHIMIIBI TOCTPOEHUS U OCOOEHHOCTH MUKPONPOLECCOPHBIX CHCTEM
PETECUHON 3aIUThl 1 aBTOMATUKHU.

Conepxanue Tembl 18: TlpuHuun OedCTBUS U KOHCTPYKTHUBHBIE OCOOCHHOCTH
MUKPOIIPOLIECCOPHBIX CUCTEM peJIeiiHON 3amuThl U aBToMaTuku. Crienuguka HacTpou-
KU (HanaJaku) Lu@poBbIX TEPMUHAIOB. YIIpaBlieHUE U cBA3b. Cuctema uQppoBoil peru-
cTpauuu aBapuiiHbix cutyauuii (PAC).

Tema 19. OcobeHHOCTH TOCTpPOCHUS U (DYHKITMOHHPOBAHUS CUCTEM pPEICHHON
3allMThl U1 aBTOMATUKHU B HEProcucTeMax ¢ OOJBIION J0Jiell BO30OHOBIISIEMBIX UCTOY-
HUKOB dHepruu koHuenmuu Smart Grid.

Conepxanue Tembl 19: [loHsTue 3HEprocucTEMbI ¢ OOIBIION A0JIe BO30OHOBIIS-
€MbIX UCTOYHUKOB 2Hepruu KoHueniuu Smart Grid. OcoOeHHOCTH OpraHu3aluy KaHa-
JIOB CBA3M Ul CKOPOCTHOTO OOMeHa MH(pOpMalMeil Mexay TepMUHAIaMHu pelieiHON
3ammThl B paMkax npotokosia MOK 61850. Mecto n ponb MUKPONPOLIECCOPHBIX TEP-
MUHAJIOB B HMEpapXuM YyrpaBieHus udpoBoil mojctaHiuu. [loHsTHE ananTUBHBIX
YCTaBOK.

3.3 IlpakTH4yecKue 3aHATUSA

Ne O0mBeM, yac.
JIure-
n/m Tema paboTsl 04H/3204H./ OYH.-
patypa
3a04H.

OmnpeneneHne Toka cpabaThIBaHHUS TOKOBOI OTCEUKU U
1 pacuér koadduimenTa yyBcTBUTeNbHOCTH. Onpenene- 4/1/2 [10]
HHUE 30HBI ICVCTBUSI TOKOBOM OTCEUKH

Ompenenenne Toka W BpeMeHH cpabatbiBanus MT3.
Omnpenenenne kodpdurmenta ayBcreutenbHocTH MT3

41/2 [10]




0 -
3 ITpoBepka TpancpopmaropoB Toka Ha 10% morpemn 4/0/1 [10]
HOCTh
4 Onpe;[eJEeHHe COIIPOTHBIICHUS CpadaThIBaHUs TUCTAH- 4/0/1 [10]
IIMOHHOW 3aIIUTHI
Pacuér nmuddepennnansHoi 3anmThl TpaHChHOpPMAaTOpa
S ¢ ucnosibzoBanueM peine PHT-565 4/0/1 [10]
6 Pacuér nquddepennnansHON 3amuThl TpaHchopMaTopa 401 [10]
Y TeHepaTopa ¢ ucrnojab3oBanuem pene J[3T-11
Onpenenenus Toka cpabaTbIBaHUS TOKOBOW OTCEUKH U
7 3aIUTHl OT MEPErpy3KH aCHHXPOHHBIX JJIEKTPOBHIa- 4/0/1 [10]
Teneun
Omnpenenenre Toka cpabaThIBaHMS 3aIIUTHI OT 3aMbl-
8 KaHWsS  HAa  3EMJII0  TPHCOCIMHEHHS  KaOelb- 4/0/1 [10]
AJIEKTPOJABHUIaTEIh
UTOrO 34/2/10
3.4 J1abopaTopHbie padoThI
No O0Bem, yac. Tre-
Tema paboTsI 04H/3a04H./ OYH.-
n/m patypa
3204H.
1 HccnenoBanue SIIEKTPOMArHUTHBIX M CTATHYSCKHX 2112 7]
pelie TOKa ¥ HapsDKSHHS
5 HccnenoBanne BCIOMOTATENbHBIX peEJie: BPEMEHH, 2112 7]
MIPOMEKYTOYHBIX, YKa3aTEIbHBIX
3 VcniplTanne MHIYKIIMOHHOTO pene Toka Tuma PT-80 2/1/1 [7]
4 HVccnenoBadue peiie HanpaBaeHHs MOITHOCTH 2/1/1 [7]
HccnepoBanne MakCMMajgbHOM HAINPABIEHHOM TOKO-
5 . . 2/0/1 [7]
BOH 3aIIMTHI OT MEXTy(Pa3HbIX KOPOTKUX 3aMBIKAHHIMA
6 HCSHGHOBaHHG pene tumna JI3T-11 u nuddepennmans- 2/0/1 [7]
HOM 3aIIUTHI TpaHcopmaTopa
HccnenoBanne TOKOBOM 3alIMThl OT 3aMBIKAHMM Ha
3eMJTII0 C HCIOJNb30BAaHHEM CTaTHYECKOTO peJie TUIla
7 . . 2/0/1 [7]
PT3-51, npumeHsieMoil B cCeTSIX C W30JIMPOBAHHOU
HEUTPaAJIbIO
8 HccnenoBanre MUKPOIPOIIECCOPHOTO TepMHUHANIA pe- 3/0/1 7]
JerHou 3amuTel 1 aBToMaTukn ABB® REF 541
HUTOIro 17/4/10
3.5 CamocrosiTeqbHasi padoTa CTyIeHTa
No O0BeM, yac.
/i Bunsl caMocTosTeNnbHON pabOThHI CTYACHTA 04H/3204YH./ OYH.-
3a0YH.
1 N3ydyeHne JeKIMOHHOIO MaTepuaa 3/32/26
2 [ToaroroBka K MPaKTUYECKUM 3aHATUSM 3/32/25
3 [ToaroroBka K 1a00paTOPHBIM paboTaM 2/33/26
4 BeinosHeHHE KypCOBOTO MPOEKTa 0/0/0
5 BrImiosTHeHUE KypCOBOM pabOTHI 27127127
6 BrinonHenne MHAMBUAYATBHOTO 3a/1aHUS 0/0/0
UTOro 35/124/104




3.6 KypcoBoii nmpoekT (padora), HHAMBHIYAJIbHOE 3aJaHUE

KypcoBasi pa6ora no nqucuuiuinHe NpeayCMOTpeHa B 7-M CEMECTpPE U MOCBSIIIe-
HAa TPOEKTUPOBAHUIO pEICHHONW 3alUThl W aBTOMATHKU OJIOKa TeHepaTop-
TpaHchopMaTop Wi TpaHchopMaTopa COOCTBEHHBIX HYXKJ dHeproosoka TOC u nByx
anekTpoasurateneii [6,8]. BrimonHeHne KypcoBoil paboThI CIIOCOOCTBYET YIITyOJICHHOM
popabOTKE OCHOBHBIX TEM JUCIUILTHHBIL.

I{esnp — 3aKkpeIuIeHne 3HaHUU 110 U3JI0KEHHOMY JIEKIIMOHHOMY KYpCY M Pa3BUTHE
HABBIKOB CaMOCTOSTEIBHON paOOThl MpU MPOCKTUPOBAHUU PENEHHOMN 3alllUThl U aBTO-
MAaTUKH 00BEKTOB AJIEKTPOIHEPTETUUECKUX CUCTEM.

B pesynbTraTe BhINoSHEHUS pabOThl 00YUYaIOIIUNICS TOJKEH:

— 3HATh MPUHIUIBI BBIOOpA CUCTEM PENICHHON 3aIIUThl U aBTOMATHKH JHEPTO-
00BEKTOB;

— YMETH MOJIb30BAThCSI HOPMATUBHOM U CIIPABOYHOM JIUTEPATYPOU;

— BJAJETh METOAMKAMHU BBIOOpaA pEelerHOMN 3allUThl 3JIEKTPOOOOpYHOBaHUS U
pacuéTa mapaMeTpoB €€ cpabaThIBaHUSI.

Kypcosas pabora opopmisercsa Ha nuctax popmara A4. PekomeHryemblil 00bEM
nosicHuTeNbHOM 3anucku — 30-40 crpanun popmata A4.

O0bEM yueOHON HArpy3KU IIPU BBIIOJHEHUH KypCOBOW pabOTHI — 27 4acos.

NuauBuayanbHOE 33aJaHUE MO JUCLUIUIMHE HE MPEIyCMOTPEHO YueOHBIM ILia-
HOM.

4 POHJI OHEHOYHbBIX CPEJICTB

4.1 Kpurepuu " WmWKaJbl A HWHTETPUPOBAHHOM OLECHKH YPOBHSH
chopMHUpPOBAHHOCTH KOMIIETEHIIU I

Cocmasnsaiowas KomnemeHyuu — nOJTHOMa 3HAHUL

- HYJICBOW YpOBEHb: HEBEPHBIEC, HE APIYMEHTHPOBAHHBIE, C MHOKECTBOM I'pyObIX
OLIMOOK OTBETHI HA BONIPOCHI. Y POBEHb 3HAHUIN HM)KE MUHUMAJIbHBIX TPEOOBaHUM;

- MUHAMAJIbHBIM YPOBEHb: JAHbI HE MOJIHBIE, HETOUYHBIE U HEAPTYMEHTHUPOBAHHBIC
OTBETHI Ha BOMPOCHI. JlomyiieHo MHOTO TPpyOBIX OMIMUOOK. YPOBEHb 3HAHHWM HIKE MU-
HUMAaJILHBIX TPEOOBAHMIA,

- IOPOTOBBIM YPOBEHb: JAaHbl HEJNOCTATOYHO IIOJIHBIE, TOYHBIE U APTyMEHTHUPO-
BAaHHBIE OTBETHI Ha BONPOCH!L. [1110X0 3HAaeT TepMHUHBI, ONPEAEICHNUS U ITOHATHS; OCHOB-
HbI€ 3aKOHOMEPHOCTH, COOTHOIICHUS, MPUHIUIBL. J(OMyIIEHO MHOIO HErpyObIX OIIU-
00K;

- CPEIHHMI YPOBEHb: JaHbl JOCTATOYHO NOJIHBIE, TOYHBIE U apTyYMEHTHPOBAHHBIE
OTBETHI HAa BONPOCHL. B 11€710M 3HAET TEpMUHBI, ONPEIEICHNS U MTOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTHU, COOTHOIIEHHUS], MPUHLHUIIBIL. JIONYyIIEeHO HECKOIBKO HErpyObIX OIIMOOK;

- NIPOJIBUHYTHIN YPOBEHB: AaHbI MTOJHBIE, TOUHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. 3HAET TEPMUHBI, ONPEICICHUS U MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHHUSI, MPUHIUIIBI. J[0OMyIIIeHO HECKOIBKO HErpyObIX OMIMOOK;

- BBICOKMI YPOBEHB: JaHbI IMOJHBIE, TOYHbIE U apTYMEHTHUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMHHBI, ONPENEICHUS U MOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILIEHMS, IPUHLMIIBIL. J[OIyIIIEHO HECKOJIBKO HETOYHOCTEH.



Cocmasnsaiowas KomnemeHyuyu — YMeHus

- HYJIEBOM ypOBEHb: MOJHOE OTCYTCTBHE MOHMMAHUSA CYTH METOJIUKU PEIICHHUS
3a/1a4yu, TOMYyIIEHO MHOKECTBO IPyOEHIIIIX OMMOOK / 3a1aHUsI HE BBHITTOJIHEHBI BOOOIIIE;

- MUHUMAJIbHBIN YPOBEHbB: ClIad0e TOHMMaHUe CYTH METOJMKH PEIICHUs 3a7auH,
JonyIieHsl rpyosie omuOku. Pemennus He o0ocHoBaHbl. He ymeeT mcnonb30BaTh HOP-
MaTHUBHO-TEXHUUYECKYIO JIUTEPATYPY;

- TIOPOTOBBIN YPOBEHb: JOCTATOYHOE MOHUMAaHUE CYyTH METOJMKH PELICHUS 3a/1a-
4M, TOMYIIEHbI ouOKU. Pemenust He Bcerga 000CHOBAaHBI. YMEET UCIOJIb30BaTh HOP-
MaTHUBHO-TEXHUUYECKYIO JuTepaTypy. Cinabo OpuUeHTUpYETCs B CIEHAIbHOW HAy4YHOU
JUTEPATYDPE;

- CPeIHUM YpOBEHb: B I[EJIOM MOHUMAET CYTh METOJMKH PEIICHUS 3a/1a4uH, JI0NY-
nieHbl omuoOku. Perenust He Bcerja 000OCHOBaHBI. YMEET MCMOJIb30BaTh HOPMATUBHO-
TEXHUUYECKYIO U CIIELIUAJIbHYI0 HAYUHYIO JIUTEPATypY;

- IPOJIBUHYTHIA YPOBEHB: B IIEJIOM MOHUMAET CYTh METOJUKH pPEIICHUS 3a7auH,
JOMyIIeHbl HeTouyHOCTU. CrIocoOeH 000CHOBATH pEIICHUs. YMEET HMCIOIb30BaTh HOP-
MaTHUBHO-TEXHUUYECKYIO U CTIICIMATBHYI0 HAYYHYIO JTUTEPATYPY;

- BBICOKMH YypOBEHB: NMOHHMMAeT CyTh METOAMKH pemieHus 3amaud. CrmocoOeH
00OCHOBaTh pelICHHUs. YMEEeT HCIOIb30BaTh HOPMATHUBHO-TEXHUYECKYIO M CIICLHATh-
HYIO HAYUYHYIO JINTEPATypPy, IEPEIOBON TPOU3BOICTBEHHBIN OIBIT.

Cocmasnaowas KomnemeHyuu — 81a0eHue HagblKamu

- HYJIEBOM YPOBE€Hb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBITIOJHEHUS MPO-
deccruoHanbHBIX 337a4. He MOXET BBIMOTHUTH 3aJaHUs;

- MUHUMAJIbHBIA YPOBEHb: HE IEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBIITOJIHEHHUS
npodeccHoHaNbHBIX 3a/1a4. ICBITHIBAET CYIIECTBEHHBIE TPYIHOCTH TPU BBITTOJTHEHUH
OTJICTBbHBIX 3aJlaHUM;

- TIOPOTOBBIN YPOBEHB: BIAJCET HABBIKAMU BBITIOJIHEHUSI TPOQPECCUOHATBHBIX 3a-
Jlad Ha MIOPOTrOBOM YPOBHE. 3a/1aHUS BBIMIOJHAET MEJIEHHO U HEKAYE€CTBEHHO;

- CpeHUH YPOBEHbB: BJIAJCET HaBbIKAMU BBITIOJIHEHUS MPO(HECCUOHATBHBIX 3a/1a4.
3agaHus BBINOJIHAET HA CPEIHEM YPOBHE 1O OBICTPOTE U KAa4ECTRY;

- NPOJBUHYTHIA YPOBEHB: BIIAJICET YBEPECHHBIMU HABBIKAMH BBIMIOJHEHUS IMPO-
dbeccnoHaNbHBIX 33/1a4. BRICTPO M Ka4eCTBEHHO BBITIONHSET 3aJaHus, MHOTIA IOMyCKas
HE3HAYUTEJbHBIE TIOrPEIHOCTH;

- BBICOKHI YPOBEHB: BJIQJICET YBEPECHHBIMH HABBIKAMU BBHITIOJHEHUS MPOQECCHO-
HaJIBHBIX 3a71a4. BBICTPO M KaueCTBEHHO BBITIONHSET 3aJaHusl, PU HEOOXOIUMOCTH JIe-
MOHCTPUPYSI TBOPUYECKUU MMOJIXO.

Obob6wenHas oyenka chopmuposaHHOCMU KOMNEemeHYull
- HyJIEBOWM YpOBEHb: Ha HYJIEBOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIINE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIee BLICOKOM YPOBHE;
- MUHHMMAaJbHBI YPOBEHb: HA MUHUMAJBLHOM YpPOBHE C(OPMHUPOBAHBI: BCE CO-
CTaBJIAIONIME; OJHA WM JIBE U3 TPEX, OCTAIbHBIC — HAa 00JIe€ BHICOKOM YPOBHE;
- TIOPOTOBBIN YPOBEHB: Ha MTOPOTOBOM YpPOBHE C(OPMHUPOBAHBI: BCE COCTABJISIO-
1[ye; OJHa WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00Jiee BHICOKOM YPOBHE;



- CpeHul YpOBEHb: Ha CpeHEM ypOBHE C(POPMHUPOBAHBI: BCE COCTABJISIOIINE;
OJIHA WJIH JIBE U3 TPEX, OCTANIbHbIE — HA 00JIe€ BLICOKOM YPOBHE;

- IPOJIBUHYTHIM yPOBEHb: Ha MPOJABUHYTOM YPOBHE C(DOPMHUPOBAHBI: BCE COCTAB-
JISIOLINE; OJTHA WU JBE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKHI ypOBEHb: Ha BBICOKOM YpPOBHE C(HOPMHUPOBAHBI BCE COCTABIISIOIINEC
KOMIICTCHITHI.

4.2 Bonipochl K 3K3aMeHy U MPpUMeP IK3aMEHAIIHOHHOT0 OWieTa
Bomnpocsl k 3x3aMeny:

1. HaznaueHue peneidHON 3alUThl U aBTOMATUKU. [loHATHE peleHON 3alluTHhlI.
Kpatkue cBenenus u3 ucropuu pazputus P3uA. Knaccudukanus pene, cnocoObl n3o0-
paKeHUs.

2. [IpyuHIMn MOCTpOEHUS peseliHoi 3amuThl. [loHATHE MyCKOBBIX OPraHOB | JIO-
ru4yeckor yacTu. [IoHATHE OCHOBHBIX U PE3EPBHBIX 3aAIIUT.

3. ®ynkuuu peneitHol 3amuTel. TpeboBanus K peneriHoil 3amute. Kpatkue cBe-
JICHHSI O aBTOMAaTHYECKUX BBIKIIIOYATENSAX M CXEMax MX ynpasieHus. Mcrtounukn orme-
PaTHUBHOTO TOKA.

4. IToHsITUE HOPMAJIBHOTO, AHOPMAJIBHOT'O ¥ aBAPUHMHOTO PEKUMOB padboThl. Oco-
OEHHOCTH aHOpPMAaJIbHBIX peKUMOB padoThl. Kitaccuukanns 1 0cOOEHHOCTH KOPOTKHUX
3ambikaHui (K3) B anekTpoycTaHOBKaX.

5. OCHOBHBIE PUHIUIIBI TOCTPOEHUS 3ALUT C OTHOCUTEIBHON CEIEKTUBHOCTHIO.
[Tpuniun nevictBust TokoBbIX orceuek (TO) mraoBerHoro aeiicTBus. TO ¢ BBIIEPKKOM
BPEMEHH.

6. IlonsTHe W MPUHIMI JASHCTBUS MaKCHUMaJIbHOW TOKOBOHM 3ammuThl (MT3) ot
MeX Ty Pa3HbIX KOPOTKUX 3aMbIKaHUi. CXeMbl BKIIFOUEHUSI ITyCKOBBIX opranoB MT3.

7. BriOop yctaBok (mapameTpoB cpabaTbeiBaHusi) MT3 ¢ He3aBUCUMOM BbIAEPK-
Kol BpeMeHu. CriocoObl MOBBILLIEHUS YyBCTBUTENbHOCTH MT3.

8. Bribop Beiaepxkku Bpemenu MT3. IlpuHmmn mocTtpoeHuss U 0COOEHHOCTU
(yHKLIMOHUPOBAHUS CTyNEeHYaToi TokoBoM 3amuthl (CT3).

9. IlonsTHe, MPUHIMN IEHCTBUS U OOOCHOBaHME HEOOXOAWMOCTH YCTAaHOBKH
HarnpaBJIeHHBIX TOKOBBIX 3amuT (HT3). Cxembl BKIIIOUEHUS pelie HanpaBIeHUs MOIIIHO-
ctu. TpeboBanus k cxemaM BkiroueHus. Beibop ycraBok HT3. TokoBbie HarpaBieHHBIE
OTCEUKHU.

10. O6mme cBeneHus u crienuduKa 3aIUT OT 3aMbIKAHUNA HA 3€MITI0O B CETSIX C
rIIyXxo3a3eMJieHHOW 1 3(pdeKkTuBHO 3a3eMIeHHONU. TOKOBBIE OTCEYKH HYJIEBOM MOCIEI0-
BaTEJIbHOCTH. TOKOBBIE HAIPABIICHHBIE OTCEUYKU HYJeBOM mocnenoBarenbHoctu (HIT).
MT3 HII. Bribop mapamerpos cpabatsiBanus M T3 HII.

11. TokoBas manpasnenHas 3amura HII. Crynenuaras ToxoBas 3amura HIIL.

12. OcoOeHHOCTH MEePEXOIHBIX MPOIECCOB MPU OAHO(DAZHOM 3aMbIKAHUHU HA 3EM-
mo (033). Ocuouble TpedoBanus 1Y D k 3ammre (033). YcerpoiicTBO o011l Hecenek-
TUBHOM CUTHAIM3ALUM OT 3aMbIKAHUS Ha 3E€MIII0. Y CTPOMCTBO CEJICKTUBHOU CUTHAJIU-
3allMM 3aMBIKAHUI Ha 3€MJTI0 B KAOEJIbHBIX CEeTsIX HarpsikeHueM 6-10 kB.

13. TokoBbI€ 3alIUTHI, pearupyrore Ha EMKOCTHOM TOK CETH M Ha UCKYCCTBEHHO
CO37JaHHbIE TOKU HYJIEBOU mocneaoBaTebHOCTU. CrocoObl MOIYyYeHUs] UCKYCCTBEHHOTO



Toka. ToKOBas 3amMTa, pearupytomas Ha mnoiaHeli Tok HII. IlpuHumn paGoTel u
YCTPOMCTBO TpaHc(hopMaTopa TOKa HyJI€BOW MOCIEA0BATEILHOCTH.

14. lpuniun paboTel 1 OCOOEHHOCTH U peJie TOKA HYJIEBOM MOCIEA0BATEIbHOCTH
tunia PT3-51. Onpenenenue mapameTpoB cpadaThiBaHUS TOKOBOM 3ammThel oT O33.
[IpoBepka 4yBCTBUTEIBHOCTH 3aIUThI 0T O33.

15. HanpaBnenHas 3amuTa, pearupyrooias Ha EMKOCTHOM TOK CETH M Ha MCKYC-
CTBEHHO co3aaHHble Toku HII.

16. HazHauenue u mpUHIUTI ACUCTBUS AuUCTaHIIMOHHOW 3ammThl ([[3). XapakTe-
pUCTUKH BbIIepKKU BpemeHu [13. YrporieHHas cxeMa IMCTaHIMOHHOM 3alUThI U OCO-
o6enHoctu e€ paboThl. biiokrpoBKa OT HapylIeHUs Lieneld HanpsbkeHus. biokupoBka oT
Ka4aHUM.

17. XapakrtepucTuku cpabaTbiBaHUs pejie CONMpOTUBIEHUS. CXeMbl BKIIIOUECHHS
pene conpotusiieHus. OlieHKa TOYHOCTH pabOThl pelie conpoTuBieHus. Boeibop mapa-
METpPOB CpadaTblBaHUsl AUCTAaHIUMOHHOM 3amuThl. OOJacTh NPUMEHEHHS AUCTAHLMOH-
HBIX 3alIUT Ha 00BbEKTAaX YHEPTOCUCTEM.

18. Haznauenue u knaccupukanus nuddepeHnuanbubix 3amut. [IpuHmmn nei-
CTBUA NpoaoiabHoN nuddepenumansHon 3ammThl (I[1/13). Toku neGananca B nudde-
peHnnanbHONW 3ammrte. [IpuHnuner BeimonHenus [1JI3 mmaMi anektponepenad. Oco-
OCHHOCTHU UCIONIb30BaHUA U PEepEHINATBHBIX PEIE C TOPMOKEHUEM.

19. Ha3nadenue v NpUHIMI ASUCTBUSA MonepeyHon nuddepeHInanbHOM 3aiThl
napajuleNbHBIX JIMHUNA 3iekTponepenad. OmnpeneneHue mnapaMeTpoB cpaOaThIBaHUS.
MepTBas 30Ha nonepeuHoil nuddepeHIanTbHON 3aInThL.

20. OcoOeHHOCTH CXeMbl TOKOBOM mHomepeuHoi auddepeHInanIbHON 3aIuThl.
Haznauenue, npuHIun AEHCTBUS U OCOOEHHOCTH MCIIOJHEHHUS HANpaBICHHOW MOIe-
peuHoi auddepeHIMaTBHON 3alTUTHI.

21. AHanu3 HOpMaJbHBIX, AaHOPMAJILHBIX U aBAPUNUHBIX PEKUMOB PaOOTHI CHUIIO-
BBIX TpaHc(opmaTopoB u aBToTpanchopmaTopoB. TpedoBanus 1Y oTHOCUTENBHO pe-
JICHOM 3aIMThl U aBTOMATUKH CUJIOBBIX TPAHC(POPMATOPOB U aBTOTPAHCHOPMATOPOB.

22. OcobeHHOCTH MPO0JIbHON nuddepeHIHaTbHON 3aUTh TpaHC(HOPMATOPOB.
O6o0cHOBaHNME HEOOXOIMMOCTH U MEPHI MO BEIPABHUBAHUIO BTOPUYHBIX TOKOB B IJIeYax
[1/]13. Toku Hebananca B nuddepeHunaIbHON 3a1TuTe.

23. I'a3oBas 3amuta. 3anmTa oT neperpy3ku u MT3 Tpancdopmaropos. CxeMbl
P3 tpancdopmaropoB u aBTOTpaHCHOPMATOPOB.

24. Ananu3 HOpMalbHBIX, AaHOPMAJIBHBIX U aBAPUUHBIX PEKUMOB PAOOTHI CHUH-
XPOHHBIX TEHEPaTOPOB MEepeMeHHOTO ToKa. Tpedosanus [1YD oTHOCcHTENBHO peneiHON
3aIMATHl 1 ABTOMATHKN CUHXPOHHBIX T€HEPATOPOB.

25. OcoGeHHOCTH MPOAOILHON nuddepeHITnaTbHON 3aUTHl CHHXPOHHBIX TeHE-
paTOpPOB M MOBBIIAIONTUX OJ0YHBIX TpaHchopmaTopoB. Toku Hebananca B nuddepen-
nuanbHol 3amure. [lonepeunas nuddepenHnuanbHas 3ammTa CHHXPOHHBIX T€HEpaTo-
pOB.

26. 3amuTa OT Meperpy3Kd TOKaMu OOpaTHOM MOCeq0BaTeIbHOCTH, AUCTAHIIH-
OHHAas 3aluTa OT BHEMHUX cUMMETpUYHbIX K3. 3ammra or O33 CUHXPOHHBIX T'€HEpa-
TOpoB. OCOOCHHOCTH BBINMOJHEHUS M CXEMbl PEJICHHOM 3aluThl OJIOKOB IeHepaTop-
TpaHchopmarop.

2. AHanu3 HOPMaJIbHBIX, AaHOPMAJIbHBIX U ABAPUUHBIX PEKUMOB paOOTHl CHH-
XPOHHBIX U ACMHXPOHHBIX 3jeKTpojBurareneil. Tpedoanus I1YD oTHocutenbHO pe-



JICHOM 3allUThl U aBTOMATUKHA CUHXPOHHBIX M aCHHXPOHHBIX AJeKTpoaBurateneit. To-
KOBasi OTCEYKa 3JIEKTPOBUTaATEIIEH.

28. OcobeHHOCTH MPOAoJabHON auddepeHIManTbHON 3alUThl CUHXPOHHBIX U
ACHHXPOHHBIX 3JeKTpoaBurarencii. Toku Hebananca B auddepeHInaIbHON 3aluTe.
3ammTa OT MHEperpy3kd TOkoM cTaTtopa. 3ammta oT O33 mnpucoeguHEHUsl Kadelnb-
JIBUTATEIIb.

29. 3ammTa OT aCHHXPOHHOTO PEXMMa CHHXPOHHOTO 3JIEKTpoABHUTATENsA. [ pym-
MOBasl 3alllUTa MUHUMAJIBHOTO HAMNPSLKEHUSI CEKIUM C JBUTaTeNbHOW Harpyskoil. Cxe-
MBI peJIeHHOM 3aIIUThl CHHXPOHHBIX U ACHHXPOHHBIX 3JIEKTPOIBUTATEICH.

30. OcoOeHHOCTH BBIMOJHEHUS 3aIIUT OJIOKOB JUHHUSA-TpaHcPopMaTop. AHamu3z
O0COOEHHOCTEH CYIIECTBYIOIIUX PEIICHUIA.

31. Ha3znaueHue, NpUHIMN JEHCTBUS U OCOOEHHOCTH MCIIOJHEHUS BBICOKOYA-
cTtoTHOM AuddepennmanbHo-Gaznoi 3aumThl (1D3).

32. [lonsiTue, Ha3HAYCHWE U MPUHITUIT JICHCTBUS YCTPOMCTBA pe3epBUPOBAHUS OT-
ka3a Beikitouatens (YPOB).

33. Ilpunuunel mocTpoeHus 3amuThl cOopHbIX muH. [Tonstue nuddepenmans-
HoM1 3amuThl mnH ([311). Pacuér mapamerpos cpabateiBanus J(3111.

34. llonsTne, Ha3HAUYCHWE W TPHUHIUI JEUCTBUS YCTPONCTB aBTOMATHYECKOTO
BBOJIa pe3epBHOro nutanus (ABP), aBTomaTtnueckoro nmoBropHoro BkiatoueHus (AlIB)
Y aBTOMATHUYECKOM 4aCTOTHOU pa3rpy3ku (AYP).

35. AHanu3 pexXrUMOB pabOThl CETH COOCTBEHHBIX HYKJ] COBPEMEHHBIX JICKTPH-
YeCKMX CTaHIUU U mojactaniui. Tpedoanus [1YD u ocoOCHHOCTH penieiiHON 3alluThI
¥ aBTOMAaTUKA CUCTEMbI COOCTBEHHBIX HY K[ DJIEKTPOCTAHIIUHN U TIOJICTAHIIUH.

36. [IpuHuun nelcTBUs U KOHCTPYKTUBHBIE OCOOCHHOCTH MHKPOIPOIIECCOPHBIX
CHUCTEM peJIeiHOM 3amuThl 1 aBTOMaTHKU. Crienuduka HACTPOUKK (HAJIaaKu) mudpo-
BBIX TEPMUHAJIOB. YTIpaBieHUe U CBI3b. CrcTemMa MU(PPOBON pPETUCTpAIIMN aBAPUIMHBIX
cutyammii (PAC).

37. TloHsiTHE PHEPTOCUCTEMBI ¢ OOJBIION JOJIeH BO30OHOBIISIEMBIX HCTOYHUKOB
sHeprum kKoHuenmuu Smart Grid. Oco6eHHOCTH OpraHU3allii KaHAJOB CBSI3U JIJISl CKO-
pocTHOTO OoOMeHa uHpopMalend MexAy TepMHUHAIaMU peIeiHHON 3alluThl B paMKax
npotokosia MOK 61850.

38. MecTo U posib MHKPOIIPOIICCCOPHBIX TEPMHHAIOB B UEPAPXUU YIIPABICHUS
uudpoBoii moacranuu. [loHsiTHE aaNTUBHBIX YCTABOK.

IIpumep 3K3aMeHANIMOHHOTO OWJIeTA:

T'OYBIIO «1OHEIIKU HAIIMOHAJIbHBIVM TEXHUUYECKNW YHUBEPCUTET»

VYpoBeHb BhICIIETO NMPOodheccHo-

HaJIbHOIO 00pa30BaHMUS: OakayiaBpuat
(OakanaBpHar, CIeIUAIUTET, MArUCTPATYpPa)

Hanpasnenue moarotoBku (cre-
LUAIBbHOCTB): 13.03.02 — DniekTposHEepreTHKa 1 MIEKTPOTEXHUKA
(ko11, Ha3BaHHUE)

[Tpoduis: DneKkTpocHabKeHHe
(Ha3BaHHE)

Cemectp: Vil




Y4yeOHas TUCIHUIUINHA: OcHOBBI peneiiHOM 3alUThl U AaBTOMATU3AIMU YIHEPTOCUCTEM

BUJIET Ne 1

1./Knaccudukaiyss HOpMaJIbHBIX, aHOPMAJIbHBIX U aBAPUUHBIX PEKUMOB PabOThI OOBEKTOB
SHEPTrOCHUCTEM;

2./Bunpl noBpexaeHnit acuaxpoHubix (AJl) u curxponubsix (CJI) snekTpoaBurareneil mepe-
MEHHOT'0 TOKa W MPUYMHBI KX BO3HUKHOBEHUS. Penelinas 3ammura u apromatuka AJl u C/1;

3./PaccunTath TOK cpabaThIiBaHUs MaKCHMaJIbHOM TOKOBOH 3amuThl (MT3), ycTaHOBIECHHOW Ha
CTOPOHE BBICIIEr0 HampsbKeHUs s Tpanchopmaropa 7' (cM. puc.l), U IpOBepUTh €€ YyBCTBUTEIb-
HOCTb.

4./Onpenenuth TOkM HebaaHca, cpabaThIBAHUS 3aIUTHI, JJIHHY MEPTBOM 30HBI MOMEPEUHOM
muddepeHmanbHON 3amuThl napamuienbHbix JIDI nanpsokenuem 110 kB (em. puc.1), a Takxe nmpose-
pUTH €€ YYBCTBUTEIHHOCTb.
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VYTBep:KJIeHO Ha 3aceaHnu Kapeapsl « DIEKTPUUECKUE CTAHIIUN
npotokost Ne 1 ot 31 aBrycra 2022 r.

3aB. Kadeapoii, Tkauenkxo C.H.
9K3aMEHaTOp (oamuce)

4.3 Kputepuu onieHUBaHUs

Texkymuii KOHTPOJIb 3HAHUN CTYJEHTa OYHON (POPMBI OOYUEHUS OCYIIECTBIISIETCS
Mo pe3yJibTaTaM JTJA0OpPaTOPHBIX paloOT; CTyJEHTa 3a04HOU (pOpMbI OOYUEHHSI — TI0 pe-
3yJbTaTaM BBITIOJHEHUS KOHTPOJILHON PabOTHI.

BrimonHeHrne 1abopaTOpHBIX padoT ¢ 3alUTON OTYETA, BBHITOJHEHUE UHIUBHUTY-
aJIbHOTO 3aJlaHus (KOHTPOJIbHOW pabOThl C MOJYYEHHEM OTMETKHU MPENoAaBaTeNs O Bbl-
MOJTHEHUH ), PETYCMOTPEHHBIX padoueil MporpaMMoi TUCHUILIUHBI, SIBJIIETCS HEO0XO-
JMMBIM YCIIOBUEM JOIyCKa CTYAEHTa K DK3aMEHY.

IIpomeskyTouHasi aTrTecTanmsi MO pe3yjbTaTaM OCBOEHHUS JIUCHUIUIMHBI B Ce-
MeCTpe MPOBOAUTCS B (OpME CEMECTPOBOIO FK3aMeHa. JK3aMEH MPOBOAUTCS TUCHMEH-
HO 10 Ouneram. B xaxaom Ouiere colepKUTCs JIBa TEOPETUUECKUX BOMpoOca (3a7aHus
Nol u No2) u nBe 3amaun (3amanust Ne3 u Ned). 3amaHnusiM IPUCBAUBAIOTCS CJICAYIOIIHE
BecoBbie kod(durmentsr: 0,2 0,2, 0,3 u 0,3. Cymma BecoBbIx KOd(DPHUITMEHTOB paBHA
€VHHUIIE.

/OTBeT Ha Kaxa0€e 3aaaHue oeHuBaeTcs mo 100-0anpHOM HIKae.
/15151 KaXKI0T0 TEOPETHYECKOro Bompoca oreHka «100» cTaBuTcs B ciiyvae MOJIHOTO CH-
CTEMHOTO PacCKPBITHs BOIpoca 6e3 Kakux-1mb0 HeTOYHOCTe!. bamibl cHUMaroTCs, eciu



B OTBETE YIYIIIEHbI Kakue-1100 BTOpOCTENEeHHbIE MOMEHTHI (710 10 6aioB), NOMyIICHBI
HECYIIECTBEHHbIE HETOUHOCTH (110 10 0asioB), AOMyIIEHBI CYLIECTBEHHbIE HETOYHOCTH
IIPY TIPABUIIBHOM OTBETE B I1EJIOM (110 25 0ajuioB), IpH HEAOCTATOYHOM IPEICTABIICHUN
MaTepuaioB (0aIbl CHUMAIOTCS KaK MPOIEHT HEAOCTAIOIIEr0 MaTepralia C y4eTOM €ro
3HAUMMOCTH). B ciiyyae HEBEpHOTO OTBETa Ha TEOPETHUUECKUU BOMPOC OO0yHArOUIUKCS
MOJTy4aeT 3a Hero HOJb OaJlIoB.

[Nns 3amaun oneHka «100» cTaBUTCS B ciiydae MPEICTABIICHUS TOJHOTO PEIICHUS C
MPaBUJIBHBIM XOJOM W TOYHBIM OTBETOM, NMPH BEPHOM YKA3aHWUU CIWHUIl W3MEPCHHUS
BCceX (DM3MUECKUX BEIIMYWH, HAIMYWU TMOSCHAIONIMX KOMMEHTApUEB K pacyeTy U BbI-
MOJIHEHHOM IOJIHOM aHaJllh3€ Pe3yJibTaToB (eciau TpeOyeTcs B 3amaue). bamisl cHuma-
I0TCSI, €CII B PEIICHUH €CTh HECYIIIECTBEHHbIE HETOUHOCTH, HE MOBJIUSABIINE HA PE3YJIb-
TaT (10 15 G6ayoB), HEBEPHO YKa3aHbl WIM HE yKa3aHbl €AUHUIBI U3MEpEeHHs (pusnye-
CKUX BeNMYMH (210 15 GanioB), 1OMyIIEHBI OT/ACIbHbIE HETOUHOCTH B XOJ/I€ pEUICHUs, HE
MCKA3UBIIIKE XOJ1 pEIIeHUs B 11eJIoM (10 25 6aljIoB), HETOYHOCTh YUCIEHHBIX pe3yJIbTa-
TOB (10 15 GannoB), ommOKkK B aHanu3e pe3yiabTatoB (10 20 6awioB). [lpu oTcyTcTBUM
BBITIOJTHEH U 3aJJaHUs 00y4JaroIuics MoJydaeT HOJIb 0aJljIoB.

/UtoroBast oleHKa 3a SK3aMCH PACCUUTHIBACTCSA KaK CyMMa IPOM3BEACHHI OLICHOK 3a
Ka)XJ10€ 3aJlaHiE€ Ha WX COOTBETCTBYIOIIUA BECOBOU KOI(PMUIIMEHT U OKPYIJISETCS 0
IEJIOTO 3HAYCHHS B OOJBIIYIO CTOPOHY./

[Ipu orleHMBaHUU CTYJACHTA Ha dK3aMEHE IMPENOoJaBaTe)ib PYKOBOJCTBYETCS KPH-
TEepUSIMH, NMPUBEJICHHBIMU B Tabiuie 1. MakcuMaJbHO BO3MOKHOE KOJIMYECTBO OaJI-
Jos — 100.

IIpumep pacyera UTOrOBOH OLIEHKHU 10 IK3AMEHY.

B Ounere umeercs tpu 3amaHus ¢ BecoBbIMU Kodddunuentamu 0,2, 0,2, 0,3 u
0,3. Ilycth onenku 3a kaxaoe 3amaanue mo 100-6amnpHol mkane cocrapuu: 60, 90, 90
1 85, cOOTBETCTBEHHO. Torjaa uToroBast olleHKa Mo 3K3aMEHY COCTABJISIET:

0,2-60+0,2-90+0,3-90+0,3-85=81,5~82,5 6amr .

[Tomyyennas orenka no 100-0ayibHOM MIKaje OMpENENsieT OLIEHKY MO HAaIHMO-
HaJbHOM miKane u mkane ESTS. st paccMOTpeHHOTO TpUMeEpa 3TO OIIEHKH «XOPOIIIO»
1 «B» cOOTBETCTBEHHO.

Tabmmma 1 — Pacnipenenenre 6aJ1j10B 10 CEMECTPOBOMY DK3aMEHY

MakcumansHO
®opMa KOHTPOJIA
BO3MOXHOE KOJIMUECTBO OaJJIOB
Bonpoc 1 20
OTBeT Ha BOIIPOCHI U PELICHHE
BONpoOC 2 20
3a/1a4M dK3aMEHAIIMOHHOTO
3amaya | 30
ounera
3amaya 2 30
HUTOro: 100
Cymma GamioB OreHka Ortenka
no 100-6anpHOM 1mIKase no mkaine ECTS 10 TOCYAAPCTBEHHOM IIIKAJIE
90-100 A OTim4yHO
80-89 B Xopo1io




CymmMa 6amioB Orenka O1enka
o 100-6anpHO# mKaie no mkasie ECTS 110 TOCYIApCTBEHHOM IIKAJIE
75-79 C
70-74 D v
60-69 E JIOBJIETBOPUTEIHLHO
35-59 FX He
0-34 = Y I0BJICTBOPUTEIILHO

* — ¢ 003aTEIBLHBIM IMOBTOPHBIM M3YUYCHHUCM NUCLUIIIINHBI.

4.5 Ilpumep TeKyLIero onpoca Ha 3aHATHSX

Ha npumepe tembl «cciienopanue 31eKTPOMArHUTHBIX U CTATHYECKHX peJie
TOKA U HANIPSIZKEHUS».

1./O06BsicHUTE CYITHOCTH 3JCKTPOMATHUTHOTO MPHUHIIUAIA HA TIPUMEpPE MarHUTHON
cuctemsl perne PT-407?

2./TloueMy SIKOpB 3JICKTPOMArHUTHOTO PeJie TOKA JIBHKETCS] YCKOPSHHO?

3./Yto Takoe Tok ycTaBku? UTo Takoe TOK cpabaThiBaHus (BO3BpaTa)?

4./Yto Takoe kodddunueHT Bo3Bpata? [loueMy TOk BO3BpaTa MaKCHMAJIbHBIX Pelie
MEHBIIIE TOKa cpabaThIBaHus?

5./TloueMy nipu BTATMBAHUU SKOPS BO3HUKACT BUOPAIIHS OBIKHON CUCTEMBI?

6./Kak oTperyiupoBarb TOK cpabaThIBaHuSs peie?

7./Kak n3MeHUTh TOK BO3BpaTa peiie 0e3 n3MEeHEHHsI TOKa cpadaThIBaHus?

8./HazoBute napametpsi pene PT-40/207?

9./Tlouemy Tpu MEPEKITIOUYEHUH OOMOTOK peJjie ¢ MOCIIEA0BATEIILHOTO COSTUHEHHUS
Ha NapaJijiebHOE TOK cpadaThIBaHUs YBEIUYMBAETCS B J[Ba pa3a’

10./Yro Takoe mpoBa KOHTAKTOB M KaK OH CBSI3aH C HA)KATUEM B KOHTAKTax?

11./Yem orpanudeHa «MOITHOCTh KOHTAKTOBY?

12./TloueMy MarHUTHas CUCTEMa peJjie IMXTOBAHA, a SKOPb CIUIOIIHOW?

13./Ha30BUTE KOHCTPYKTHBHBIC OTIMYHS PEJI€ TOKA M PEJic HATPSHKCHUSI.

14./Yem oTaMYArOTCS MUHUMAJIBHBIC PEJie HAMPSDKEHHUS OT MAKCUMAITbHBIX ?

15./Ha3z0BUTE KOHCTPYKTHUBHBIC OTINYHMs pejie cepuit IT-520 u PT-407?

16./TloueMy n3MeHEHHE MOIKIFOUYEHUSI OOMOTOK C MOCJEI0BATEILHOIO Ha Mmapall-
JeNIbHOE Pa3/IMYHO CKa3bIBAECTCA Ha MapaMmeTpax cpabaTbIBaHUS y pejie TOKa U pelie
HaIpsHKeHUs ?

Tekymmii KOHTPOJb 3HAHWU CTYJACHTOB IPOM3BOJAMUTCS IO PE3yJbTaTaM KOH-
TPOJIBHBIX ONPOCOB B XOJI€ MPOBEACHHUS J1TAOOpaTOpHbIX 3aHATUN (15 MUHYT BHavaie
1abopaTopHOI pabOTHI).
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3aIuT. 3alUThl JUHUHN 2JiekTpornepenay : yueoHoe nocooue / O. H. lllenymenuna, U.
N. Hobpocorckux, C. H. CunenpaukoBa, A. C. BenepuukoB. — 2-¢ m3a. — Camapa :
Camapckuii TocyrapcTBeHHBIN Texaudeckuit yausepcutet, 9bC ACB, 2015. — 237 ¢. —
ISBN 978-5-7964-1797-3. — TekcT : AIEeKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAsT CU-
crema IPR BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/90906.html — Pexwm
nocryrma: st apropusup. [lonp3oBarenei.

6 YYEBHO-METOJINYECKOE OBECIIEYEHUE JIJUCIHUIIJINHBI
Y4eOHO-MeTOAMYECKUE U31aHus], paspadoTanHbie B JJoHHTY:

7. Metoguueckue yka3aHUsi K BBIIOJHEHHUIO JIAOOPATOPHBIX PabOT MO AUCIHU-
rmHe «OCHOBBI PEJNIEMHON 3alIUTHl M1 aBTOMATHU3alMA SHEPTrOCUCTEM» [ DJIEKTPOHHBIN
pecypc] : (s CTYJIGHTOB JHEBHOU M 3a04HOM (hopM 0OyUYEHHUs HAIPaBIICHHS TOJTO-
ToBKH 13.03.02 «DneKTposHepreTuka U JMeKTPOTEXHUKA», TPOQUIN « INEKTPUUIECKUE


http://www.iprbookshop.ru/69913.html
http://www.iprbookshop.ru/98353.html
http://www.iprbookshop.ru/92802.html
http://www.iprbookshop.ru/83996.html
http://www.iprbookshop.ru/23316.html
https://www.iprbookshop.ru/90906.html

CTaHIUN», «DJIEKTPOIHEPTETUUCCKUE CUCTEMBI U CETW», «IJICKTpocHaOkeHue») /
['OYBIIO "JJOHHTVY", Kad. «3nexrtpudeckue cranmum»; [coct.. C.H. Tkauenko,
C.B. llepkaués]. — 2,471 M6. — Hdonenk : TOYBIIO "JOHHTY", 2021. — 1 daiin. —
Cucrtem. TpeboBanmsi: Acrobat Reader. : mocTym uepe3 THUHBIN KaOWHET CTYJICHTA;

8. Metoauueckue yka3aHUsl K BBIMOJHEHUIO CAMOCTOATENIBHOW pabOThl MO JHC-
nuriiHe «OCHOBBI peJIeMHON 3alUThl U aBTOMATU3AlUA YHEPTOCUCTEM» [DIIEKTPOH-
HBIN pecypc] : (1 CTYIEHTOB JHEBHOM M 3a09HOM (opM 00yUEHUS HAIIPABICHUS 101
rotoBku 13.03.02 «DnekTpodHEpreTuKa U SIACKTPOTEXHUKA», MPOPUIN «DIEKTpHUIC-
CKHUE CTAHIIUNY, « DJIEKTPOIHEPTETUUCCKUE CUCTEMBI U CETH», « DJICKTPOCHAOKEeHUEY) /
I'OYBIIO "JOHHTY", Kad. «Dnexrpuueckue crtaniumy»; [coct.: C.H. Tkauenko,
C.B. Jlepkaués]. — 0,39 Mo. — onerxk : TOYBIIO "IOHHTY", 2021. — 1 ¢aiin. — Cu-
creM. TpeboBanus: Acrobat Reader. : moctyn uepes JIMYHBINA KaOMHET CTYICHTA,;

9. Meroanueckue yka3aHusl K BBIMOJIHEHUIO KYpCOBOM pabOThl MO TUCUUILIINHE
«OCHOBBI pPEIEMHON 3alUThl U aBTOMATHU3AlMHA SHEPrOCUCTEM» [DIIEKTPOHHBIA pe-
cypc] : (11 CTyIeHTOB THEBHOM M 3a04HOM opM 00yUYEeHUs HAIIpaBIEHUS MTOATOTOBKH
13.03.02 «DnexkTposHepreTHKa U JACKTPOTEXHUKA», MPOPHIb « DIEKTPHUUECKUE CTaH-
uun») / FTOYBIIO "JOHHTYVY", Kad. «3nekrpuueckue craniuu»; [cocT.: C.H. Tka-
yenko, C.B. Jlepkauér]. — 0,306 M6. — Jlonenk : TOYBIIO "JJOHHTY", 2021. — 1
¢aitn. — CucreMm. TpeboBanus: Acrobat Reader. : moctyn uepe3 nuuHBI KaOUHET CTY-
JICHTA.

10. Meroauyeckue ykazaHusl K BBIMOJHEHUIO MPAKTUYECKUX PabOT MO JUCIHU-
iuHe «OCHOBBI PENETHON 3alIUTHl M aBTOMATHU3allMd SHEPTOCUCTEM» [ DIEKTPOHHBIN
pecypce] : (s CTyACHTOB JHEBHOM M 3a04HOM (hopM OOy4EeHMsI HANpaBIEHUS MOJIO-
ToBKH 13.03.02 «DneKkTposHepreTuka U MEKTPOTEXHUKA», TPOGUIN « IIEKTPUIECKUE
CTaHIUN», «DJIEKTPOIHEPTETUUCCKUE CUCTEMBI M CETW», «IJIEKTpocHaOxeHue») /
I'OYBIIO "JOHHTY", Kad. «Dnexrpuueckue craniumy»; [coct.. C.H. Tkauenko,
C.B. Jlepkaués]. — 0,306 M6. — Jloneuk : TOYBIIO "JJOHHTY", 2021. — 1 daitn. —
Cucrem. TpeboBanus: Acrobat Reader. : tocTyn uepe3 TMYHBII KAOMHET CTYIEHTA.

JIEKTPOHHO-MH(OPMALMOHHBbIE PeCypChI
OBC JIOHHTY - http://donntu.ru/library;
IPR SMART - http://www.iprbookshop.ru/.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

7.1 JIeKUMOHHBbIE 3aHATHSA:

VYueOnas aynuropus Ne8.514 yueOHbIN Kopmyc 8 AJis MpoBeAeHus JeKUUH, 1a00-
paTopHBIX paboT, KypCOBBIX MPOEKTOB U PabOT, CAMOCTOATEILHON pabOThl CTY/ICHTOB,
IPYNIOBBIX U MHAWBHUIYAIbHBIX KOHCYJBTAIMi, TEKYIIEr0 KOHTPOJS (MyJIbTHUMEIU M-
HOE 000pyI0BaHME, CICIUATM3UPOBAaHHAS MEOeNb: JOoCKa ayJUTOpHAs, MapThl, CTYJbs
yaeHndeckue, kommnbioTepbl: Intel Pentium Dual Core 2,8 GHz, 2048 Mb dual, 320 Gb,
Windows 7 Professional, MonuTopsl TFT (Samsung 943N, 1280x1024), myabTUMenii-
HbIil mpoexktop EPSON, skpan). Bo3amoxxHOCTh okI0ueHus K ceTu «HTepHeT».

7.2 JlabopaTopHbIe padoThI:


http://donntu.ru/library
http://www.iprbookshop.ru/

1. JlaGopatopust penedHOM 3alUThl M ABTOMATHKU DJIEKTPUUECKUX CHUCTEM
Ne8.515 yueGubIii KOpITyC 8 17151 MPOBENEHUS JIEKIIMNA U JTaOOPATOPHBIX 3aHATUH, TPYII-
MOBBIX U MHAUBUAYAIBHBIX KOHCYJIbTALMNA, TEKYIIETO KOHTPOJIA U IPOMEXKYTOUHOM aT-
TecTaluu (MyJIbTUMEANIHOE 00OpYyIOBaHUE, CIEUATM3UpOBaHHAs Mebenb: adopa-
TOpHBIE CTEH[BI, OCKA ayJIWTOpHAs, MapThl, CTYJbs yuyeHUUYECKue, KommbioTep Intel
Celeron 1,0 GHz, 256 Mb single, 1 Tb, Windows XP Pro SP3, mynpTrMe TMitHBIN TPO-
extop EPSON, skpaH.

7.3 CamocrosiTesibHast padora:

[TomemieHust Ay CaMOCTOSITENIBHOM pabOThl ¢ BO3MOYKHOCTBIO MOAKIIOYEHUS K
cetu «UMHTepHeT» U oOecriedyeHHMEM JAOCTYNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeNbHYI0 Cpely OpraHU3alui: YUTAJIbHBIE 3ajbl, yueOHble Kopiyca 2,3 (Kowm-
IBIOTEpPHAsI TEXHUKA C BO3MOYKHOCTBIO MOJIKIIIOUeHUs K ceTu «HTepHeT» u obecreye-
HUEM JIOCTylla B 3JIEKTPOHHYIO HMH(OpMalMOHHO-0Opa3zoBarenbHylo cpeny (DMOC
JOHHTY) u snextponHo-6ubmmoreunyo cucremy (3BC IPRbooks), a Takxke BO3-
MO>KHOCTBIO HMHJIMBHIyaJlbHOTO HEOTPAHMYEHHOro JocTyna oOydarouuxcs B OBC u
SUOC nocpenctBom Wi-Fi ¢ nepconanpabix MoOWIBHEIX ycrpoiictB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 - o6miectBennas nunensus MPL 2.0, Grub loader for
ALT Linux - munensuss GNU LGPL v3, Mozilla Firefox - mumnensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - simuensus GNU GPL).



