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1 eamn,3a1a4u ¥ IJIAHUPYEMBbIE Pe3yJbTAThI 00y4eHHUsI M0 TUCIIUIJINHE
«PeJieiiHas 321U TA 1 ABTOMATHKA»

Heabio nzyueHust JaHHOW TUCIUIUIMHBI SBIeTCS (JOPMUPOBAHKUE 3HAHUN Y CTYAEHTOB O
COBPEMEHHBIX CpEJICTBAaX peJIeHON 3alUThl U aBTOMATUKH Kak 00 OCHOBHBIX CpEICTBax
IIOBBIIICHUA HAACKHOCTU paGOTBI OHEPIrOCUCTEM B HOPMAJIbHBIX U aBapHﬁHBIX peKuMax.

3agayamMu u3y4eHHUs1 TUCIUILIMHBI ABIISIOTCA TPUOOPETEHUE CTYIEHTAMU 3HAHUIA:

- NPUHIMIIOB MOCTPOSHHS U (PYHKIMOHUPOBAHHUS OCHOBHBIX THIIOB YCTPOMCTB pEICHHOM
3aIUATHI M1 aBTOMATUKHU JIEKTPOIHEPIETUUECKUX CUCTEM;

- METOJIOB IKCILTyaTalluH U BEIOOpPA JIIEMEHTOB PEJICHHON 3alIUTHl U aBTOMATUKU;

- METOJIOB aHajM3a PEKUMOB PabOThI AIEKTPOIHEPTETUYECKOTO U AJIEKTPOTEXHUYECKOIO
000pyI0BaHUs pacyeTa mapaMeTpoB YCTPONCTB PEICHHOM 3allIUTHl U aBTOMATHKH.

Ili1anupyemblie pe3yJbTaThl 00y4eHNsi, COOTHeCeHHbIe ¢ ycTaHoBJeHHbIMHU B OIIOII BO
HHIUKATOPAMHM TOCTUKEHUSI KOMIETEeHIHA.

O6yuenne mno aucuuinHe «Peseiinas 3ammura u aBTOMATHKA» HAIpPAaBJICHO Ha
dbopMupoBaHHE Y O0YHAIOIITUXCS CICTYIONTNX KOMIIETCHITUH:

Ko u HauMeHOBaHUE KOMIIETeH Mt NHauKaTopsl 10CTHXKEHUS] KOMITETEHIHH
IIK-1. Cnocoben yuyacTBOBaTh B NIIK-1.1 Beibupaet u 3¢(peKTHBHO UCTIONB3YET
POCKTHPOBAHUU OOBEKTOB OCHOBBI IPOCKTHPOBAHUS MIEKTPOMEXaHUUECKUX
npodecCHOHATBHOMN AeATEIIEHOCTH CUCTEM, METOJIbI MATEMATHIECKOTO

MOJIETTUPOBaHUs (PU3UUYECKUX MPOILIECCOB.

WIIK-1.2 PaccunuThIBaeT OOBEKTHI
AIIEKTPOMEXAHUYECKUX CUCTEM, aHATU3UPYET
TEXHUYECKHE ITAPaMETPhI JICKTPOTEXHHIECKOTO
000pyI0BaHUS.

NIIK-1.3 OcymiecTBisieT MPOEKTUPOBAHUE
AIIEKTPOMEXAHUYECKUX CHCTEM, HCIIONb3Yysl METOBI
pa3pabOTKM ¥ BHEIPCHHS  PaIlMOHATBHBIX
TEXHUUYECKUX PEIICHHH.

2 MecTO TMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl

JluCLMIIMHA ~ OTHOCHUTCSL K  4acTH, (OpMHPYEMOH YydacTHHKaMH 0Opa30oBaTelbHBIX
otHomeHu 65oka b1 «/lucuurinael (MOIYyH)».

JlucuuIiiHa B3aMMOCBA3aHa JIOTHYECKHU U COAEPIKATEIbHO-METOAUYECKH CO CIEAYIOIIHUMHU
nucuummHamu OOIT:

- OU3HKa;

- DJIEKTPOHHKA;

- DJIEKTPUYECKHE U MIEKTPOHHBIE aIapaThl;

- DJIEKTPUYECKUE MAIINHBI;

- PerynupyeMslil 271€KTpOIIPUBOL;

- YpaBiieHre cCCTeMaMU AJIEKTPOTEXHUUYECKHX OOBEKTOB.

3 CTpyKTypa M coiepKaHue TUCHUTLTUHBI

OO01mast TpyA0€MKOCTh TUCHUIUTHHBI COCTaBIsIeT 4 3a4eTHbIe equHUIBI (144 akaeMUIecKux
qaca).



3.1 Buabl yueOHO# paGoThl H TPY10€MKOCTh

(mo popmam 0OyueHwMsI)

3.1.1 Ounas hopma oOyueHus

Ne B GHoii a6 Koanuecro | CemecTpbl
/i U1 y4eOHoi padoThl qacoB Z
1 | AyauTopHble 3aHATHS 72 72
B ToMm uucre:
1.1 | Jlexuuu 18 18
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHS 18 18
1.3 | JIaboparopHbie 3aHITHS 36 36
2 | CamocTosiTeqIbHASI paGoTa 72 72
B ToMm uucre:
2.1 | IlogroToBKa OTYETOB IO JIAOOPATOPHBIM U 36 36
MIPAKTUIECKUM paboTaM ¥ UX 3aIlUTa
2.2 | IlogroToBka K MpOMEKYTOYHOU aTTeCTallUU 36 36
3 IIpomexyTouHas aTTecTanus
3auer/mud.3a4eT/IK3aMeH JK3aMeH
Hroro 144 144

3.2 TemaTn4yecKuii MJIaH U3yYeHHU s TUCHUTLTHHBI

TpynoemkocTsb, yac

AyautopHas padora
Camoc
Ne Pa3jieibl/TeMbl Cemnnap | Jlabop | Ilpakt | oo
n/n MCUMITHHBL Beero | Jlex | C<ME/ | ATOPH | WHCCKE| g
 |[TPAKTHEE|  bre s paGor
CKHE | 3aHSATH | OATOT | ©
3aHATHS s OBKa
BBoaHasi yacThb. 2 - - -
1. Pazgen 1. YerpoiicTBO M npUHIUI 6 12 24
AeMCTBUSA  peJleMHOM 3alUThl M
aBTOMATHKH
11 | Temal. YcTpOoHCTBO M IPUHIMIT 2 4
JCHCTBUS H3MEPUTEITBHBIX
npeoOpaszoBareneit
12 | Tema 2. YcTpo#CTBO M IPHHIIUTI 2 4
JICHCTBUS 32T, GPUKCUPYIOIIAX
OTKJIOHEHUE KOHTPOIIUPYEMOMH
BEJINYMHBI.
1.3 Tema 3. VYCTpoWcTBO W NPUHITUI 2 4
JICHCTBUS  3alllUT, OCHOBAaHHBIX Ha
CPaBHEHUH KOHTPOJIMPYEMBIX BEJIHYHH.
2. Paznen 2. 3amura 6 12 24
IIeKTPOTEXHUYECKHUX CUCTEM U
YCTPOHCTB




2.1 | Tema 1. 3ammra TpancGopMaTopoB U 2 2 4
aBTOTpaHc(hopMaTopoB

2.2 Tema 2. 3ammra CHUHXPOHHBIX 2 2 4
TCHEpaTopoB M OJIOKOB TE€HEpaTop-
TpaHchopMaTop

2.3 Tema 3. 3ammra CHHXpOHHBIX U 2 2 4
ACHHXPOHHBIX AJICKTPOABHUraTEICH

3. Pasznea 3. ABTOMATHYECKOE 4 6 12 24
yIIpaB/ieHHe B CHCTeMax peJIeiiHoH
3aIUTHI 1 ABTOMATHKH

3.1 | Tema 1. Pexxumbl paboThI peneitHoi 2 2 4
3alIUThl YHEPTOCUCTEM.

3.2 | Tema 2. ABTOMaTHuecKas 1 2 4
CHUHXPOHH3AIHSI CHHXPOHHBIX MaIllUH

3.3 | Tema 3. PerynmpoBaHue HampsipKeHUS, 1 2 4

4aCTOTHI, aKTUBHOU U peaKTHBHOﬁ
MOIITHOCTHU B OHCProCUCTEMAX.

Hroro 144 18 18 36 72

3.3 Conep:xanmne QTUCIUNTUHBI

Beoanasi yacte. Ha3HaueHue M BUABI TEXHOJIOTMYECKOM M CHUCTEMHOW aBTOMAaTHUKH.
Peneiinast 3amurTa Kak 1niepBas CTYNEHb IPOTHUBOABapUHHOM aBTOMAaTUKH. TpebGoBaHwMs,
IpEIbABISEMbIE K YCTPONCTBAM 3allUTHl: CEJIEKTHUBHOCTb, OBICTPOAEWUCTBUE, HAAEKHOCTD,
YYBCTBUTEJIBHOCTb, BbINOJHEHUE (QYHKIUI pe3epBupoBaHus. CTpyKTypHas cxema 3allMThl.
OcHOBHBIE AITOPUTMBI (DYHKIIMOHUPOBAHUS 3AIIIUT.

Pazgen 1. YeTpoiicTBO M NPUHLMI AeHCTBUSA PeJieiiHOM 3a1MThl U ABTOMATHKHU

Tema 1. YeTpoiicTBO M IPUMHIMI AeiCTBUSI M3MePHUTEJIbHBIX IPpeodpa3oBaTeiei
Hasnauenue tpancdopmaropos Toka. [IpuHiun neicTBus, KOHCTPYKTUBHOE BBIIOJHEHHUE.

OcobenHoctu paboThl TpaHCHOPMATOPOB TOKA B CXEMaxX PENEHHOM 3allUThl, MOTPEUTHOCTH.
Bribop TpancpopmMaropoB TOKa IT  cXeM peneiiHoW 3amuThl. CXeMbl COeIMHEHUS
TpaHC(OPMATOPOB TOKA W W3MEPHUTENBHBIX OpPraHoB 3amuT. HasHadueHue TpaHCPOpPMATOpPOB
HanpspkeHus. [[puHIMI neiicTBUs, KOHCTPYKTHBHOE BBIITOJIHEHHUE, TUIIOBBIE CXEMbI COSTUHEHHS.
[Torpemnoctu TpanchopmMaTopoB HampspkeHHs. Bpibop TpanchopMaTOpoB HampspKEHHS s
pENEeHON 3aIUTHI, UX IIPOBEPKA.

Tema 2. YcerpoiicTBO M NPUHUUI JeHCTBUS 3aIUMT, (UKCHPYIOIIMX OTKJIOHEHHE
KOHTPOJIMPYEMOHl BeJIHYMHBI
MakcumanbHble TOKOBBIE 3aIlMTHl C HE3aBUCHUMOW M 3aBHUCHMOMW BBIJIEPKKOW BPEMEHHU,

npuHuun gaectBus. [lpuMepsl BBINOJIHEHHS MaKCUMAJbHBIX TOKOBBIX 3amuT. Pacuer
napameTpoB. O6nacTh MpUMEHEHUs!, JOCTOMHCTBA M HEIOCTATKH. TOKOBBIE CTYIIEHYAThIE 3aIHUTHI.
[TpuHIMIT BBIIOHEHUS, pacyeT MapaMeTpOB, MPUMEPHl CXEMHBIX perneHuil. OOmas oreHka
TOKOBBIX CTYNEHUYATBIX 3allUT, O0JacTh MpUMEHEHHs. MakchmanbHash TOKOBas 3alluTa C
0JIOKMPOBKOI 10 HampspkeHuto. [IpuHIun neiicTBUS, pacyeT napameTpoB, 00IacTh MIPUMEHEHHUSL.
MaxkcuManbHasi TOKOBasi HalpaBlIeHHas 3alluTa, HazHaueHue, mpuHuun nedctBus. [Ipumep
CXE€Mbl MAaKCHMAJIbHOM TOKOBOW HaNpaBJICEHHOW 3alllMThl, pacyeT mnapaMmeTrpoB. HemocraTku




3alIUThl ¥ BO3MOXHBIE CLIOCOOBI X ycTpaHeHus. O01acTb NPUMEHEHUS 3alUThI. J{UCTaHIIMOHHAsS
3aIIMUTa. XapaKTEPUCTUKHA U3MEPUTEIbHBIX OPraHOB JUCTAaHIIMOHHOW 3aIIUTHI U ONPEIEIISIOINE
ux paxTopbl. CTpyKTYpHas cXxema oCTPOeHUs 3a1uThl. [loBeaeHne 3auyThl Ipyu BO3HUKHOBEHUHT
Ka4aHU B SHEProCUCTEME, IPUHIIMIIBI BBITIOIHEHUS OJIOKUPOBOK OT KauaHHH.

Tema 3. YcTpoHCTBO M NPUHIUN JAeHCTBUSA 3alIUT, OCHOBAHHBIX HA CPABHEHUM
KOHTPOJINPYeMbIX BeJIMYUH
[TpononwsHas u nonepeunas auddepeHnnanbubie 3amuThl. [IpuHIMn 1edcTBUS, TPUUHHBI

BO3HUKHOBEHHUS TOKOB HeOanaHca, pacyeT I[apaMeTpoB cpalOaThlBaHUs, JOCTOUHCTBA MU
HeloCTaTKu, oOnacte npuMeHeHud. [luddepenunansHo-asHas 3amura. [IpuHuun neicrsus,
oOnactb npumeHeHus. OcHoBHbIE opranbl JJP3 nuHMM 371eKTponepesadyy U BbIOOp mapaMeTpoB
UX HACTPOMKH. BBICOKOYACTOTHBIE KaHANbl CBA3M M MPUHLUIB HUX MCHOJIb30BAHUSA IS
OCYIIIECTBJICHUS] HAIPaBICHHOW 3alIUTHI C OJOKUPOBKOM. PuiIbTpoBasi HallpaBJIEHHAs 3allUTa C
BBICOKOYACTOTHOM OJIOKUPOBKOM.

Pa3zpnen 2. 3amura 3JIeKTPOTEXHMYECKUX CHCTEM U YCTPOMCTB

Tema 1. 3amura TpancgopmMaTopoB u aBTOTpaHchOpMaTOPOB
3ammra TpaHchopMaTopoB W aBTOoTpanchopmaTopoB. Buapl moBpexneHW H

HEHOPMAJIBHBIX  PEKHMOB  TpaHCHOPMATOPOB W aBTOTpaHCPOPMATOPOB.  3alIUTHI
TpaHc(hOpMaTOPOB OT BHYTPEHHHX MTOBPEXKICHHIA: TOKOBAst OTCeuKa, AudQepeHnnanpaas 3amura,
razoBas 3ammrta. [lpuuuHbl mnorpemHocTedt aud@epeHuanbHON 3alUTHl, BBIOOP TOKa
cpabateiBanusi. CpaBHHUTEIbHAS OIIEHKA 3aIIUT C TOPMOXKEHHEM W 0e3 TOPMOXEHHS. 3aluTa
TpaHcGOpMATOPOB OT BHEUIHUX 3aMBIKaHHI: MakCUMallbHas TOKOBas 3allliTa, MaKCHMalbHas
TOKOBAs 3alUTa C OJOKUPOBKOW MO HAMPSHKEHUIO, JUCTAHIIMOHHAS 3allUTa, 3aluTa oOpaTHOMR
MOCJIEI0BATEIbHOCTH, 3alllUTa OT BHEUIHMX 3aMbIKaHUM Ha 3€MIII0. 3alluTa OT HEPErpy3oK.
Pexomengaruu o BeiOOpy THna 3amuT. CTpyKTYpHas cXema 3aliuThl TpanchopmaTopa.

Tema 2. 3amMTa CHHXPOHHBIX T€HEPATOPOB U 0JIOKOB reHepaTop-TpaHchopMaTop
3amuTa TeHepaTopoB. Buabl MOBpEXIEHUM M HEHOPMAIbHBIX PEXHMOB pabOThI

reHEepaTOpOB. 3aIIUThl T€HEPATOPOB OT BHYTPEHHUX MOBPEXKIECHUN: MPOAOIbHAS U MONEepeyHast
muddepeHIManbHble 3alllMThl, 3alldTa OT 3aMbIKaHUW Ha 3eMJII0. 3allUThl OT BHEIIHUX
3aMbIKaHUN: MaKCUMaJlbHas TOKOBas 3alMTa C OJIOKHPOBKOW MO HANPSKEHUIO, TOKOBAsI 3alUTa
0o0paTHOW TMOCIE0BAaTENILHOCTH, IMCTAHIIMOHHAA 3amuTa. PekoMeHganuu 1Mo BBIOOPY THMA
3anmT. CTpyKTypHas cxema 3aliuThl reHeparopa. OCOOEHHOCTH 3alUThl OJOKOB I'eHepaTop-
TpaHnchopmarop (aBToTpaHchopmarop).

Tema 3. 3ammMTa CHHXPOHHBIX M ACHHXPOHHBIX JIEKTPOIBHI aTe el
3ammTa 3JeKTpoABUraTenei. Buibl moBpexaeHH U HEHOPMAIbHBIX PEKUMOB PaOOTHI

NIEKTPOJBUraTesIel. 3amura OT BHYTPEHHUX NOBPEXACHMHA. 3amiura oOT MEeperpy3ox.
Pexomennanuu mo BbIOOpy Tuma 3amuT. CTPYKTypHas CXeMa 3allMThl 3JIEKTPOJBUTATEIS.
Oco0eHHOCTH 3alIUTHl CHHXPOHHBIX JIBUTATENCH.

Pazgen 3. ABToMaTHYecKoe ynpaBJjieHHe B CHCTEMAaX peJieliHOM 3alMThl H ABTOMATHKH

Tema 1. Pexxnmbl padoThI peJieifHON 3aIMThHI JHEPTroOCHCTEM



ABTOoMarnueckoe moBTopHOe BkiodeHHe (AIIB) snmeMeHTOB B »HEprocucremax.
Haznauenue u Bunsl AIIB: AIIB nuHmMii ¢ ogHOCTOpOHHUM nUTaHueM; Tpexdaznoe AIIB nunmii
¢ aByxcroponHuM mnurtanuem; AIIB muH u Tpancdopmaropos; oxnodasznoe AIIB; AIIB
snekTpoaBurareneil. [IpuHumnel U cpeactsa peannzanuu pazinunabix AlIB. ABromarudeckoe
BKIItoueHue pesepBHoro (ABP) murtanuss m obGopymoBanus B sHeprocucremax. Haznauenwe,
criocoObI ¥ BUABI ABP. IIpuHIMIIEI M cpeacTBa peanr3aiuu pa3iudaHbiX BuaoB ABP.

Tema 2. ABTOMaTHYecKasi CHHXPOHU3ALMSA CHHXPOHHBIX MAIIIMH
AHanu3 1mpolecca U YCJIOBHM CaMOCHHXPOHHU3AllMM TeHepaTopa M Ha3HAUYCHUE

AaBTOMATUYECKOM CaMOCHHXPOHHM3AaLMU TreHeparopoB. [IpuHIMIBI M CpeicTBa pealu3alnuu
aBTOMATHYECKOM CaMOCHMHXPOHH3ALMM T'€HEpPaTOpOB B DHEprocucremMax. AHalu3 Ipouecca U
YCIIOBMM TOYHOM CHHXpOHM3alMM TeHeparopa. IIpuHuumel M cpencrsa  pealns3aluu
ABTOMAaTUYECKOM TOYHOM CHUHXPOHHU3ALMU TE€HEPAaTOPOB B JHEProCHCTEMAax. ABTOMAaTHYECKas
CUHXpPOHM3AIMsI CUHXPOHHBIX JIBUraTesied M KOMIIEHCAaTOpOB. ABTOMAaTHMYecKash 4acTOTHas
pasrpy3ka (AYP) B osneprocucremax. Hasnauenue AYP. Cratuyeckue u AUHAMHUYECKHE
YaCTOTHBIE XapaKTEPUCTUKU 3HeprocucreM. MeTtoauka pacyera U crnocooOsl peanusanuu AYP.
[Tpunmune! u cpeacta peanusanuu AYP u yactrotHoro AIIB.

Tema 3. PerysinpoBanue HanpsizKeHusl, 4aCTOTbl, AKTHUBHOW U PEAKTUBHONH MOIIHOCTH B
IHEProcucTemMax
MeTtonbl, CrmocOoObl W TPUHIUIBI  peATH3alMM  aBTOMATUYECKOTO PEryTHpOBaHUS

BO30yxaeHuss (APB) CHHXpOHHBIX TEHEpPAaTOPOB C JJIEKTPOMAIIMHHBIMA H  JHOAHO-
AJIEKTPOMAIIMHHBIMU BO30yautensiMu. APB ¢ xomnayHaupoBanuem, B TOM uuncie (a3oBbIM U
YIPaBISAEMBIM, IEKTPOMarHUTHBIM KOPPEKTOPOM HAIPSDKEHHUS, B TOM UYHCJE IBYXCHUCTEMHBIM;
APB c BbIcOKOUYacTOTHOI cucteMoil Bo30OyxaeHus; APB cuibHoro naeiictBus. IlpuHummel u
CpeZCTBa peaau3aliy pa3IuyHbIX BUI0B U THIIOB APB. I'pynmnoBoe ynpasieHue BO30yx1eHUEM
reHepaTtopoB. IIpMHIMIBI M CpeICTBAa pealu3alud pa3iIuYHbIX BUIOB aBTOMATHUYECKUX
CTaTUYECKUX PETYJIATOPOB HANPSIKEHUS U PEAKTUBHOM MOIIHOCTH B 3HEprocucreMax. Merosel,
CrocoObl M MPUHIUIBl pealu3aliyd aBTOMATUYECKOTO PEryJIMpOBaHUS YacTOTHl M aKTHUBHOU
MOIIIHOCTH HA 3JIEKTPOCTAaHLMAX M B JHEprocucremax. [IpHHIMIBI M CpeaCTBa peanu3alyu
ABTOMAaTUYECKOTO PEryJIUpOBaHUs YaCTOTHl U AKTUBHOM MOIIIHOCTH SHEPrOOOBEKTOB.

3.4 TemaTuKa CEMUHAPCKUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI
3.4.1 CemuHapcKkue/paKTHYECKH e 3aHATHS

IIpakTnyeckoe 3ansaTHe Nel. DeMEHTBI CXEM PEIEHHOMN 3aIIUTHI U aBTOMATUKH
IpakTuyeckoe 3anaTue Ne2. Peneitnas 3anmura TpancGpopMaTopoB
IIpakTnyeckoe 3ansaTre Ne3. 3amuTa CHHXPOHHBIX T€HEPATOPOB
IIpakTuyeckoe 3ansaTre Ne4, 3anuTa CHHXPOHHBIX 3JIEKTPOABUTATENEH

3.4.2 JlaGopaTopHble 3aHATHS

JlaGopatopnas padora Nel. MccnenoBanue paboTsl pene ToKa.
JlabopaTopnas padora Ne2. VccrnenoBanue paboThl pesie HalpsKEHUS.
JlaGopaTopnas pa6ora Ne3. VccrnenoBanue paboThl pesie BpeMeHH.
JlaGopaTopnas padora Ned. ccnenoBanue nuddepeHmanibHOro pesie ToKa.



3.5 TemaTuka KypcOBBIX IPOEKTOB (KYPCOBBIX padoT) - HeT
4 YyeOHO-MeTOAMYECKOe U HH(POPMALMOHHOE 00ecrieyeHne

4.1 HopmatuBHbIe 10KkyMeHTBI 1 'OCTbI

1. Ceox npaBun «nekrporexuuueckue ycrporctBay CII 76.13330.2016. DnexTpoHHBIH
(oH] TPaBOBBIX M HOPMATHBHO-TEXHUYECKHX JTOKYMEHTOB.

2. IIYD 7. IlpaBuna ycTpoHCTBa 3JIEKTPOYCTAaHOBOK. M3maHue cempmoe. YTBEpXKICHBI
ITpuxazom Munsnepro Poccun ot 08.07.2002 Ne 204.

3. TOCT P 55438-2013. OmnepatuBHO-IUCIIETYEPCKOE yIpaBieHUe. PeneliHas 3ammura u
aBTOMaTHKa. B3aumoaeicTBue cyObeKTOB 3JIEKTPOIHEPIETUKU U MOTPEOUTENEH 3IIEKTPUUECKON
SHEPruu MpU CO3AaHUHU (MOJEpHU3AIMN) U 3KcIuTyaTtanuu. Ob1ue TpedoBaHus.

4. TOCT P 56865-2016. Enunast sHepreTuyeckas CUCTeMa U U30JIMPOBAHHO pabOTaroINe
sHeprocucteMsl. OnepaTuBHO-AUCIIETYEPCKOE yIpaBieHue. PeneiliHas 3amuTa M aBTOMAaTHKA.
Texuudeckuit yuer u ananu3 QyHkiuoHupoBanus. O0mme TpeGoBaHMs.

4.2 OcHoOBHas1 TUTEpaTypa

1. Epmos, A.M. Peneiinas 3amuTa u aBTOMaThKa B CUCTEMaX 3JEKTPOCHAOKEHUs: yueOHOoe
nocobue k uzyuenuto kypca / A.M. Epmios. — Uensounck: M3narensckuit nentp FOYpl'Y,
2013.-76 ¢

2. Kysemun W.JI. MukpomporieccopHasi peneiiHas 3aliuTa ¥ aBTOMAaTHKa SJIEKTPHYECKUX
maruH: yaeoHoe mocooue / U. JI. Ky3smun, U. 10. Usanos, 0. B. [Tuckosankuii [u ap.].
— Kazann: KI'DVY, 2021-125 c.

3. Kosmos A.H., Koznos B.A., Msiacoenos [O.B. Peneiinas 3ammra ¥ aBTOMAaTHKa
NEKTPUUECKUX CUCTEM: yueOHoe nocodue / 3-e u3f., ucnp. u jomn. — bnarosemienck: 13-
Bo AMI'Y, 2013 — 158c.

4.3 JlonoTHUTEeJIbHAA JIUTepaTypa

1. EpmoB, A.M. Peneifnas 3amura B cucTeMax 3JEKTPOCHAOXKeHHs: yuyeOHoe mocobue mo
naboparopubiM pabotam / A.M. Epmios, A.H. CagoBaukos. — YensiOunck: M3garensckuii
uentp OYpI'Y, 2013. - 56 ¢

4.4 JekTpoHHBbIEe 00pa30BaTeIbHbIE PeCypPChI

[IpoBenenue 3aHATHIA U aTTECTAllM BO3MOKHO B TUCTAHIIMOHHOM (popmMaTe ¢ MpUMEHEHUEM
CHCTEMBl TUCTAHIIMOHHOrO oOydeHus yHuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) no Bcem paszzaenaM mporpamMmebl:

Haszsanue 50P Cchbika
YcrpoiicTBa 3alUTHI u | https://online.mospolytech.ru/course/view.php?id=3355
aBTOMaTu3anun
QJICKTPOMCXAHUYCCKHUX CUCTCM

Pa3paborannsiit DOP BKII04alOT MPOMEXKYTOUHBIN U UTOTOBBIN TECTHI.
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[Mopsimox mpoBeneHus paboOT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIUBACTCS OTACITHHBIMH
pacmopsDKCHHUSIMH  TIPOPEKTOpa MO ydeOHOM paboTe /WM IEHTPOM Y4eOHO-METOAMYSCKON
paboThL.

Kaxnp1ii cTryieHT o0ecriedeH HHIMBHIyaIbHBIM HEOTPAaHHUEHHBIM JOCTYIIOM K DJIEKTPOHHBIM
oubmmorekam yuusepcureta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Ccplika Ha AJICKTPOHHYIO OMOIMOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

45 JluueH3MOHHOe M CBOOOJHO PpacHpoCTpaHsieMOe NPOrpaMMHOe
ob0ecneueHue

1. MoitOduc — poccuiickasi KOMIaHUSA-Pa3padOTUYNK O€30MaCHBIX O(DHCHBIX PEIICHUHN IS
o0IIeH s ¥ COBMECTHOM paboThl ¢ fokyMeHTamu (AnbTepaatiBa MS Office) https://myoffice.ru/
2. Ilnatpopma nanoCAD — o100 poccuiickas muatrgopma sl MPOSKTUPOBAHUA H
MOJICITUPOBAHKS 00BEKTOB pa3InuHoi ciaoxuocTh. [Tomgnep:xka hopmaros *.dwg u IFC nenaer ee
oTianuHbIM pemeHueM st copmenieHust CAIIP- u BIM-texnonoruii. @yHKIpoHan miatgopmbl

MOKET OBITDH pacimpeH c MIOMOIIIBIO CHeLUaTbHBIX MOJTyJIei
https://www.nanocad.ru/support/education/
3. Cucrema TPEXMEPHOIO MOJEJINPOBAHUSA «KOMITAC-3D»

https://edu.ascon.ru/main/download/freeware/

4.6 CoBpemeHHbIe MPO(ecCHOHATIbHbIE 0a3bl JaHHBIX U UH(OPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMbI

Poccuiickas HarmoHanpHas ouonuoreka http://www.nlr.ru
3BbC «YHuBepcureTckas oudaunoreka onmaiiny https://biblioclub.ru/index.php
Hayunast snextponnas 6ubnmoreka http://www.elibrary.ru
Poccuiickas rocymapcTBenHas ouoimoreka http://www.rsl.ru
O6pazoparensHas mnatdopma FOPAMT http://www.urait.ru
«TexaKcmepT» — CrpaBovHas CUCTEMA, TPEIOCTABIISIONIAS HOPMATUBHO-TEXHUIECKYIO,
HOPMAaTHUBHO-TIPaBOBYI0 MH(popMaluio https://Texskcnept.caiit/
7. DnextpoTexHuueckas oudmuoreka «aek.py» https://www.elec.ru/library/info/
8. Netelectro. HoBocTtr a5ekTpoTexHUKH, 00opynoBaHue. MHpOpManus 0 KOMIAHHUAX U
BBICTaBKaX, cTaThbu, 00baBiIeHus. https://netelectro.ru/
9. DnektporneHTp. http://electrocentr.info/

oW

5 MaTtepuajbHO-TEXHHYECKOE o0ecrnedeHne

Jns  mpoBeAeHUs JIGKIMOHHBIX 3aHATHHA HCHOJB3YIOTCS ayAWTOPHH, OCHAICHHbIE
KOMITbIOT€PaMHU, WHTEPAKTUBHBIMU JOCKAMH, MYJIbTUMEIUHHBIMU TPOEKTOPAMU U HKpaHaAMU:
B-307 u ayauropuu obmero ¢onma. Jlns npoBeneHHs CEMUHAPCKUX U JIAOOPATOPHBIX PadOT
ucnonp3yetcs ayauropus: B-306 u aynmutopun B THHOBaImoHHO-00pa30BaTeIbHOM KOMILIEKCE
«TexHOrpan», KOTOpBIN pacmoiiokeH Ha Teppuropuu B/IHX.

6 MeToanuyeckune peKOMeHIaAMHU

6.1 MeToauyeckue peKOMEHJAIMM /Jisi MpenojaBaTejsi M0 OPraHu3aNUU
o0y4eHust


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://www.elec.ru/library/info/
https://netelectro.ru/
http://electrocentr.info/
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6.1.1 IlpenomaBarenb OpraHu3yeT TMpenojaBaHWe IUCIHMIUIMHBI B COOTBETCTBHUU C
tpeboBanusiMu «llomoxkeHust 00 opraHumzanuu 00pa3oBaTENBHOrO Mporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro (puitmanaxy», yTrBepKIEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2 Ha mepBOM 3aHSATHH IpENoAaBaTeNlb JOBOJIUT /10 CBEACHUS CTYACHTOB COJIEpYKAHHE
paboueii mporpammsel nucuuruiHbl (PITT).

6.1.3 IIpenogaBarens 0COOCHHO OOpaNIaeT BHUMAHHUE CTYICHTOB Ha:

—  BUJbI ¥ (HOPMBI TPOBEICHUS 3aHATHI IO IUCHUIUIMHE, BKIIIOYAast OPSI0K IPOBEICHUS
3aHATUA C TMPUMEHEHHEM TEXHOJIOTUN JMCTAaHIIMOHHOTO OOY4YeHUS U CHUCTEMBbI
nuctaHionHoro ooydyenus ynusepeutera (CO Mockosckoro [Tonutexa);

— BUJBI, COJIEpP)KaHUE U TOPSAIOK MPOBEACHMS TEKYIIEr0 KOHTPOJIL YCIEBAaeMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOYHBIX CPE/ICTB;

— (Qopmy, comepkaHWE U TOPSAOK IPOBEJACHHUS IPOMEXKYTOYHOH aTTecTaluu B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPEACTB, peaycMoTpenHsiM PIT/L.

6.1.4 [IpenogaBaTenb JOBOAMT JI0 CBEJCHHS CTYEHTOB I'pad UK BHIMOIHEHNUS Y4eOHBIX padoT,
npenycMorpenssix PII/I.

6.1.5 IIpenogaBarens peKOMEHAYET CTYACHTaM OCHOBHYIO U IOTIOJHUTEIBHYIO TUTEPATYpy.

6.1.6 IlpenogaBarens IpeAOCTABISET TepeI MPOMEKYTOUHON aTTecTanuen (IK3aMeHOM WIIH
3a4€TOM) CIIHCOK BOIIPOCOB VISl IIOATOTOBKH.

6.1.7 IlperomaBarenu, KOTOpPhIC MPOBOAAT JCKIIMOHHBIE M TMPAKTHYCCKHE (CEMHHAPCKUE)
3aHATHUSA, COTIACYIOT TEMATUUYECKHM MJIaH MPAKTHUECKUX 3aHATUHN, YTOOBI UCIIOJIB30BATh €IUHYIO
cucteMy 0003HAYEHUN, TEPMUHOB, OCHOBHBIX IMOHSATHI IUCHUIUIMHBIL.

6.1.8 Ilpu moAroToBke K CEMHHAPCKOMY 3aHSATHIO IO MEPEYHI0 OOBSBICHHBIX TEM
[pernojaBaTe/l0o HeoOXOJUMO YTOUHUTH IUIaH MX mpoBeaeHus, cornacHo PILJ, mponymats
(bOpMYyIUPOBKH U COJIEp>KaHUE YUYEOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKJIEHUE, 03HAKOMUTHCS
C IIEpEYHEM BOIIPOCOB 110 TEME CEMUHApa.

B xonme cemmHapa BO BCTYIHUTENBHOM CJIOBE PACKPBHITH MPAKTUYECKYHO0 3HAYMMOCTH TEMBI
CEMHUHAPCKOI0 3aHATHS, ONPEAETUTh MOPSAJOK €ro MPOBEIEHUS, BpeMs Ha 00CYKIeHUE KaXKI0Tro
yuebHoro Borpoca. Mcrnonb30BaTh GpOHTAIBHBIN ONPOC /1aBasi BO3MOXKHOCTh BBICTYIIUTH BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATUH.

B 3aKiIrounTENbHON YacTH CEMMHAPCKOTO 3aHSATUS CIEAYET MOABECTH MTOTH: AATh OLEHKY
BBICTYIUICHUH Ka)KJIOTO CTY/AE€HTAa M y4eOHOM TIpynmbl B LEJIOM. PacKphITh IMOJIOKUTEIbHBIE
CTOPOHBI U HEJJOCTATKH IPOBEIEHHOT0 CEMUHAPCKOI0 3aHATHS. OTBETUTH HA BOIIPOCHI CTYI€HTOB.
Boigats 3aianus Ui caMOCTOSITENIbHON MOATOTOBKH K CIIEAYIOLIEMY 3aHITHIO.

6.1.9 llenecooOpa3Ho B X0J€ 3alIUThI Ja0OPaTOPHBIX pabOT 3a/7aBaTh BHICTYHAIOIUM U
ayJIUTOPUU JOIOJIHUTENbHBIE M YTOUHSIOIINE BONPOCHI C LEIbI0 BBIICHEHMS MX MO3ULUI IO
CYIIECTBY 00CYk/1aeMbIX TPOOIIEM.

Bo3MoxHO npoBesieHne 3aHATUI U aTTECTallui B IUCTAaHIIMOHHOM (hopMaTe ¢ MIPUMEHEHUEM
CHCTEMBI AMCTaHIIMOHHOrOo 00yueHus: ynusepcutera (CIO Mockosckoro ITonurexa).

6.1.10 TIlopsmokx mpoBexeHuss pabOT B JUCTAHIMOHHOM (hopMaTe yCTaHABIMBACTCS
OTJENBHBIMU PACHOPSDKEHUSIMH TIPOPEKTOpa Mo yueOHo#l paboTe W/WiM LEHTpOM y4ueOHO-
METOIMYECKOU PaOOTHI.

6.2 MeToau4yecKue yKazaHus I 00y4AUIUXCS M0 OCBOCHHU IO TN CHUIIMHBI

6.2.1 CTyaeHTy HEOOXOUMO COCTABHTH I ceOst TpadvK BHITIOJHEHHS YUeOHBIX padoT,
npeaycMorpenHbix PIIJI ¢ yuérom TpeGoBaHM Ipyrux AUCLUILIMH, U3y4aeMbIX B TEKYILEM
CEMECTpe.

6.2.2 Ilpu npoBeneHUH 3aHATUN U TPOLELYp TEKyIIeH M MPOMEKYTOUHOW aTTecTallH C
MCIIOJIb30BaHUEM HMHCTPYMEHTOB MH(GOPMallMOHHON 00pa3oBaTeIbHON Cpenbl JUCTAHIIMOHHOTO
obpazoBanus yausepcutera (CJJO Mockosckoro IlonuTexa), kak BO BpeMsi KOHTAaKTHOW paOOThI
C TpernojaBareieM, Tak U BO BpPeMsl CaMOCTOATEIbHOW pabOThl CTYIEHT IOJDKEH OOeCredYHTh
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TEXHUYECKYI0 BO3MOXXKHOCTh JHCTAHIIMOHHOTO TIOIKITIOUEHHS] K CHCTEMaM JHUCTAaHIIMOHHOTO
oOyuyenus. Ilpu OTCYTCTBHM Takoi BO3MOXHOCTH OOCYIUTH CHUTYAIMIO C IpenojaBaTeieM
JICITUTITIHEL.

6.2.3 K mpoMexyTo4HOH aTTecTalyu JOMYCKAIOTCSA TOJIBKO OOYYaroIIMecs, BHIMOJIHUBIINE
BCE BHJIBI yU4e€OHOM pabOThI, IPeayCMOTPEeHHBIC paboueit mporpammoit qucuuriuabl (PTLT).

7 ®oH1 OLIEHOYHBIX CPeICTB

7.1 MeToAbI KOHTPOJISl M OLIECHUBAHUA Pe3yJIbTATOB 00yYeHH s

®opMa NPOMEeKYTOUYHOM ATTECTALMH B CEIbMOM ceMecTpe: IK3aMeH.

[TpomesxyTouHas arrectanus o0yJaronmxcs B popme sk3aMeHa IMPOBOAMUTCS 110 Pe3yIbTaTaM
BBITIOJTHEHMSI BCEX BUJOB Y4€OHOW pabOThI, MPEIyCMOTPEHHBIX YYEOHBIM IIJIAHOM IO JTAHHOU
JTUCIUTUTHHE (MOJTYJIIO), TIPY 3TOM YYUTHIBAIOTCS PE3YJIbTAThI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
B TeueHHe cemecTpa. OIeHKa CTEIICHH TOCTHKEHUS 00yJalONUMUCS TUIAHUPYEMBIX PEe3yJIbTaTOB
o0y4YeHHs] TIO IUCIMIUIMHE (MOJIYJI0) MPOBOIUTCS MPENOoJaBaTeleM, BEIYIIUM 3aHSATHS 10
JTUCITUTUIAHE (MOJTYJIF0) METOJOM SKCIIEPTHOU OlleHKH. 1o uToraM nmpoMeKyTOYHOH aTTeCTaIiu
10 JMCIUIUINHE (MOJTYJTFO) BBICTABIISICTCS OIICHKA «OTIIMYHOY, «XOPOIII0», «yIOBICTBOPUTEIHHO
WA «HCYIOBIICTBOPUTEITHHOY.

K npomexyTouHOW aTTeCcTalluu JOMYCKAKTCS TOJIBKO CTYIECHTBI, BBIMIOJIHUBIINE BCE BUIBI
yueOHOI paboThI, MPEAYCMOTPEHHBIC paboYeii mporpaMMoii 1o nuciuIuInHe «PeneitHas 3ammra
Y aBTOMATHKay: BHITIOJHIIN M 3alIUTUIHN Ja0OpaTOpHBIE pabOThI, a TAK)KE BBITOJIHUIN TECTOBBIE
3ananus B cucreme LMS.

7.2 lllkana u KpUTEPUH OLIEHNBAHUS Pe3yJILTATOB 00y4eHHs

IlIkana oyenusanusn Kpumepuit ouenueanusn

Buinonnenvt 6ce 6uovl yuebnou pabomsi, npedycmompenHvle yyeOHbIM
nianom. CmyoeHm OemMoHcmpupyem cOOmeemcmeue 3HaAHUl, YMeHUl,
HABbLIKOG NPUBCOEHHbIM 6 MaAbauyax nokasameneu, onepupyem
NPUOOPEMEHHBIMU 3HAHUSAMU, YMEHUSMU, HABLIKAMU, NPUMEHSEm UX 8
CUMyayusx nosevluleHHou croxcHocmu. Ilpu smom mozym  Ovimo
00NYujeHbl He3HaAUUmelbHble OWUOKY, HEMOUYHOCMU, 3ampPyOHEeHUs npu
AHATUMUYECKUX Onepayusx, nepeHoce 3HAHUL U YMeHUll Ha Hosble,
HeCmaHoapmmubvle CUmyayuul.

Omauuno

Buvinonnenst 6ce 6uovl yuebnoti pabomul, npedycmMompeHHvle yueOHbIM
naavom.  CmydeHm — OeMOHCmMpupyem  HenoiHoe,  NPasuibHOe
Xopouwio coomeememeue 3HaHUil, YMEHUl, HABLIKO8 NPUBCOCHHbIM 6 MAabIuyax
nokazameneu, Jaubo ecau npu  dmom  Oviiu  donyujensl  2-3
Hecywecmeennvie OuUOKU.

Buvinonnenst 6ce 6uovl yuebnoti pabomul, npedycmMompeHHvle y4eOHbIM
naanom. Cmyoenm 0eMoHCmpupyem coomseemcmeue 3HaHUil, 8 KOmopom
oceeuena OCHOBHAsL, Haubojlee AJNCHAS YACMb MAmMepuald, HO npu
9MOM 0ONYUjeHa 0OHA 3HAUUMENbHASL OWUOKA WU HEMOYHOCMb.

Yoosenemsopumenvro
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He ewinonnen oounm unu  6onee  6udog8  yuebOHOU  pabombl,
npeoycCMoOmpeHHuIX yueouvim naanom. Cmyodewm OemMOHCmpupyem
HeNnoIHoe COOMEemcmeue 3HauUll, YMeHull, HABbIKO8 NPUBCOCHHbIM 6
mabauyax nokazameneu, OONYCKAIOMCA 3HAYUMENbHble OWUOKU,
NpOsGIAEeMCs.  OMCYMCMEUe 3HAHUL, YMEHUll, HABbIKO8 NO  psdy
nokasameineu, CmyOeHm UCnblMbleaen 3Ha4UmenbHvle 3ampyOHeHUs. nPU
ONEpUPOBAHUU 3HAHUAMU U YMEHUAMU NpU UX NepeHoce Ha HOBble
cumyayuu.

Heyoosenemsopumenvro

7.3 OueHoYHbIE CPeICTBA
7.3.1 Tekyumii KOHTPOJIb

1. IloaroroBka K BBITIOJIHCHHIO, TIPOBEJICHUE PacdyeToB, 0pOpMIICHHE OTYETOB W 3allUTa
YeThIpex J1a0opaTOpHBIX padoT.

2. BrpinmonmHeHUE MPOMEKYTOYHOTO M MTOTOBOTO TECTUPOBAHHUS IO OCHOBHBIM pa3feiiaM
IUCHUIUINHEI B cucteMe LMS.

7.3.2 llpome:xxyTOUYHAsI aTTecTALUs (AK3aMeH)

[TpomesxyTouHas aTTecTalys HpOBOJUTCA B (hOpME MMCbMEHHOI0 3K3aMEeHa C MOCIeyIOIUM
cobecejoBaHMEM 110 MarepuajaM oOTBeTa. s Jomycka K 5K3aMEHy CTYICHThI JOJIKHBI
BBINOJIHUTG U 3aLUTUTh LIECTh JAOOPAaTOPHBIX PabOT. DK3aMEHALMOHHBIA OMIIET CONEPKUT ABa
TeopeTudecKux Bompoca. CMCcOK BOIPOCOB, BHIHOCUMBIX Ha 3K3aM€H, BBIJAETCS CTYJIEHTaM Ha
HEepBOM 3aHATHUU. {7 MOATOTOBKM M HaNMCaHHWs OTBETa Ha OWJIET CTyIEeHTY Bblaensercs 40
MUHYT. B npouecce npoBeneHns codece10BaHus CTYIE€HTY MOT'YT ObITh 3a/1aHbl JIONOJIHUTEIbHbIE
BOIIPOCHI, HE BBIXOSINE 3a pAMKH U3YYEHHOTO Kypca.

Bonpocsl Kk 3k3aMeny:

1. Ha3snaueHnue u BUABI TEXHOJIOTHYECKON M CHCTEMHOM aBTOMAaTHKH. Pejeiinast 3amura
KaK IepBasi CTYIIEHb IPOTUBOABAPUIHON aBTOMAaTHKHU.

2. TpeOoBanus, mnpeabsBiIsieMble K  YCTPOHCTBAM  3alUTHI:  CEJIEKTUBHOCTH,
ObICTpOJIeiiCTBHE, HAJIS)KHOCTh, YyBCTBUTEIILHOCTD, BHIIIOJHEHNE (DYHKIIUI pe3epBUPOBAHUS.

3. CrpykrypHast cxema 3amuTbl. OCHOBHBIE alTOPUTMBI (YHKIIMOHWPOBAHMS 3aIluT,
HOHATHE a0COIIOTHOM U OTHOCUTENILHON CENEKTUBHOCTH.

4. IsmepuTenbHbIC TPeoOpa3oBaTeu.

5. Ha3nauenue TtpaHcpopmaropoB Toka. IlpuHIMD AelcTBUS, KOHCTPYKTHBHOE
BBITIOJIHEHHE.

6. OcoOeHHOCTH pPabOTHl TpaHCHOPMATOPOB TOKAa B CXEMax pEJIeHHON 3aluThl,
MOTPEIIHOCTH.

7. BpiOop TpaHC(HOpPMATOPOB TOKA JUIA CXEM peleidHoN 3amuTbl. CXeMbl COeIMHEHUS
TpaHcGOPMATOPOB TOKA M U3MEPUTEIHHBIX OPTaHOB 3aIIUT.

8. Haznauenue TpaHcgopmaropoB HampspkeHHs. [IpuHIun neicTBusi, KOHCTPYKTUBHOE
BBIMIOJITHEHHE, THUIIOBblE CXeMbl coenuHeHus. [lorpemHoctu TpaHchOpPMATOPOB HAMPSKEHHS.
Br160op TpanchopMaTopoB HANPSKEHUS UIS PETICHHOM 3alUThI, UX TPOBEpKa.

9. M3mepuTenbHbIe OpraHbl PEJICWHOW 3aIIUTHl U aBTOMATHKH Ha MHKPODJIEKTPOHHOM
3JIEMEHTHOM Oa3se.

10. M3mepuTenbHbIe OPTaHbl OJJHON M IBYX JEKTPUYECKUX BEIUIHH.

[TpuHIMMIB! 1EHCTBUA 3aIIUT, (PUKCUPYIOIIMX OTKIOHEHHE KOHTPOJIUPYEMOU BETUUHMHBL.

11. MakcumasibHbIE TOKOBBIE 3aIIUTHI C HE3aBUCUMOU U 3aBUCUMOM BBIJICP)KKOI BPEMEHH,
OpUHLMI fAelcTBUsA. [lpumepbl BBINOIHEHWS MAaKCHMalbHBIX TOKOBBIX 3amuT. Pacuer
napameTpoB. O6acTh IPUMEHEHUs, JOCTOUHCTBA U HEIOCTATKH.
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12. ToxoBble cryneH4arble 3amUThl. [IpUHIMI BBHINOJHEHUsS, pacdeT IapaMeTpoB,
OpUMepbl CXeMHbIX pemieHud. OOmas oleHKa TOKOBBIX CTYNEHYAThIX 3aIlIUT, O0JIacThb
HPUMEHEHMS.

13. MakcuManbHasi TOKOBasl 3allUTa C OJOKUPOBKOM IO HampspkeHuto. [IpuHmmmn
JefcTBUS, pacyeT napaMeTpoB, 00JacTh IPUMEHEHHUS.

14. MakcuManbHas TOKOBasi HampaBlIeHHas 3allluTa, Ha3HAueHHWe, NMPUHIHUI ICHCTBUS.

[Tpumep cxembl MakCHUMajbHOH TOKOBOH HAIpaBIEHHOM 3allUThI, pacyeT MapaMeTpoB.
Hepnocrarku 3ammThl ¥ BO3MOXKHBIE CLIOCOOBI MX ycTpaHeHust. O01acTb IPUMEHEHHUS 3aIIUTHI.

15. Jlucranuuonnas 3amuta. [IpuHumn nedctBus. XapakTepUCTUKH H3MEPHUTEIbHBIX
OpPraHOB JMCTAaHIIMOHHOM 3aIlMThl WU ompeaensiomme ux ¢axtopsl. CTpyKTypHas cxema
nocTpoeHus 3ammThl. [loBeneHue 3amuThl IpU BO3HUKHOBEHMM KauyaHWM B JHEpProcucreme,
NPUHIUITBI BBITOTHEHUSI OJJOKMPOBOK OT KaYaHUH.

16. Pacuer nmapameTpoB cpabaTbIBaHUs AMCTAaHIMOHHOM 3amuThl. O0NIacTh NPUMEHEHHUS,
JIOCTOMHCTBA U HEJOCTaTKU.

17. IlpononpHast u nomnepeuyHas AuddepeHnManbHble 3amuThl. [IpuHIMD nedcTBUs,
NPUYMHBI BOSHUKHOBEHHS TOKOB HeOalaHca, pacyeT mapaMeTpoB CpadaThIBaHMs, TOCTOMHCTBA U
HEJI0CTaTKHU, 00J1aCTh IPUMEHEHHUS.

18. MuddepenunansHo-dhaznas 3amuta. [IpuHIMI aeicTBUSA, 00JACTh NMPUMEHEHHUS.
OcHoBHble opranbl JIP3 nuHui 35eKTponepeiayy U BbIOOp MapaMeTpoB UX HACTPOMKH.

19. TloBenenue HamNpaBICHHBIX 3alIUT C OJIOKUPOBKOW mpu KadaHusx B DOC u B
HEMoJIHO(a3HbIX PeKUMaX.

20. 3amuTa THHUN 0T 0HO(]A3HBIX 3aMbIKAaHUH Ha 3EMITIO.

21. DnexTpuyecKue BEJIMYMHBI, HCIOJb3yeMble s JACUCTBUS 3aluiuT. [IpuHIMIIEI
BBITTOJIHEHUS 3AIHT.

22. 3amuTta TpaHchopMaTOpoB U aBTOTpaHc(opmaTopoB. Buiel mnoBpexaeHuit u
HEHOpPMAaJIbHBIX PEXKUMOB TPaHC(HOPMATOPOB U aBTOTPAHCHOPMATOPOB.

23. 3amuTsl TpaHCHOPMATOPOB OT BHYTPEHHUX IOBPEXAECHUI: TOKOBas OTCEUKa,
muddepeHManpHas 3amuTa, razopas 3amura. [IpuunHbl norpemHoctedt quddepeHnnaTbHoNn
3alUThI, BEIOOP TOKA CpabaThIBaHMUS.

24. 3ammTa oT meperpy3ok. Pexkomenmanuu mo BeIOOpy Trma 3amuT. CTpyKTypHas cxema
3alUThI TpaHchopMaTopa.

25. 3ammTa CHHXpOHHBIX TEHEPATOPOB U OJIOKOB reHepaTop-Tpanchopmarop.

26. 3amuTa reHepaTopoB. Buabl MOBpexIeHUH M HEHOPMAIBHBIX PEXKUMOB PaOOTHI
TFeHEepaTOpOB. 3aIUThl T€HEPATOPOB OT BHYTPEHHUX MOBPEXKIECHUN: MPOAOIbHAS U MONEpeyHast
muddepeHManbHble 3allUThl, 3alldTa OT 3aMbIKAaHMM Ha 3eMilto. 3alUThl OT BHELIHMX
3aMbIKaHUN: MaKCUMaJlbHas TOKOBas 3allUTa C OJIOKMPOBKOW MO HANPSKEHUIO, TOKOBAs 3allUTa
o0paTHOW TMOCIE0BaTEIbHOCTH, IMCTAHIIMOHHAsA 3amuTa. PekomMeHganuu 1Mo BBIOOPY THMA
3anuT. CTpyKTypHas cxeMa 3alliThl TeHepaTopa.

27. OcoOeHHOCTH 3alIMUTHI OJIOKOB TreHepaTop-TpaHchopmaTop (aBToTpanchopmarop).

28. 3amuTa >nekTpoaBUraresneid. Busisl moBpexaeHnit 1 HEHOPMAaJIbHBIX PEKUMOB PaOOTHI
AIIEKTpOABHUraTeNel. 3aluTa OT BHYTPEHHUX MOBPEXIEHUHN. 3aluTa OT eperpy3oK.

29. CTpyKTypHas cxema 3aIluThl AIeKTpoaBUraTesns. OCOOEHHOCTH 3alIUThl CHHXPOHHBIX
JIBATATEIIEH.

Bunas! noBpexieHuii u TpeboBaHus, MpeaAbsBIsieMble K 3aiuTe. [[puHIMITBI BBITOTHEHUS
3aIUT: TOKOBBIM, TUCTAHIIMOHHBIN, U] PepeHnanbHbIN.

30. Iuddepennmanbuas TokoBas 1 quddepeHimaibHas TOKOBask ¢ TOPMOKEHHEM 3allnuTa
JBOWHOW CHUCTEMBI IIUH C (PUKCHPOBAHHBIM MPHCOCTUHEHWEM OJJIEMEHTOB. 3allluTa IITUH
TeHEepPaTOPHOTO HAIPSIKEHHUS.

31. PesepBupoBanue aevictBus 3ammT.CriocoObl pesepBHpoBaHus. JIOCTOMHCTBA W
HEIOCTAaTKU OJIMKHETO U JaJIbHETO Pe3epBUPOBAHMUSL.

32. [IpyHLIUIIBI BBINOJIHEHHS CXEM YCTPOMCTB PE3epPBUPOBAHNUS IIPU OTKA3€ BBIKIIIOUATENS
(YPOB).
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33. Bcmomorarenpabie (yHKIMH HUGPOBON pelieiHON 3amuThl. DuKcaus mecta
noBpexaeHns. KoHTpoib ncnpaBHOCTH HU(POBBIX 3aIIUT.

34. Oco0eHHOCTH IKCIUTyaTallud MUKPOIIPOLIECCOPHBIX 3AILUT U aBTOMATHKH.

35. HapnexHnocth (YHKIIMOHHPOBAHUS CUCTEM ¢ uudppoBBIMH peue.
[ToMexo3auIEeHHOCTh HUPPOBBIX pelie

36. CoBpeMeHHBIE CpEICTBA M METOIbl MPOBEPKH YCTPOMCTB PENEHHON 3alIuThl U
ABTOMATHKHU.

OcHOBHBIE XapaKTEPUCTUKHN YCTAHOBOK. VcribITaTeIbHBIE YCTAHOBKHM U YCTPOICTBA JUIs
IIPOBEPKHU IIPOCTHIX 3aALIUT.

37. MeToapl 1 CpeicTBAa MOJICTTMPOBAHUS PEKUMOB paOOTHI U aBTOMATHKH SHEPTOCUCTEM.

38. Kparkas xapakTepucTHKa annapaTHO-IPOrPaMMHBIX KOMIUIEKCOB MOJEIUPOBAHUS
HHEProCUCTEM, UX JOCTOMHCTBA U HEOCTATKHU.

39. ABTroMarnueckoe noBTopHoe BkitoueHue (AIIB) anemMeHTOB B 3HEprocucTeMax.

Hasnauenue u Buast AIIB: AIIB nunuii ¢ ogHOCTOpOHHUM nuUTaHueM; Tpexdasnoe AIIB
JUHUH ¢ IByXcTOpoHHUM nutanuem; AIIB mun u Tpancdopmaropos; onnodasznoe AIIB; AIIB
AJIIEKTPOJIBUTATEIEH.

40. ITpuHIMIbI ¥ cpeacTBa peanu3auuu pa3nuunbix AIIB. ABTOMaTHuecKoe BKIIIOYEHHE
pe3epBHOro (ABP) nutanus u 060pyoBaHus B 3HEPrOCUCTEMAX.

41. ABToMaTu4ecKas CHHXpOHM3ALUsl CHHXPOHHBIX MaIlIMH.

42, TlpuHOMOBI W CPEACTBA pEATM3AIMA  aBTOMATHUYECKOH CaMOCHHXPOHHW3AIMH
TE€HEPAaTOPOB B DHEPTOCUCTEMAX.

AHanu3 nporecca U ycJaoBH TOYHON CUHXPOHU3ALUU TeHEpaTopa.

43. IlpuHuMnbl W CpeicTBa pealu3allMd aBTOMATUYECKOHM TOYHONW CHHXPOHU3ALUU
TE€HEPaTOPOB B SHEPTOCUCTEMAX.

44, Apromaruyeckas yactoTHas pasrpyska (AUP) B sHeprocucremax. Meronuka pacuera
1 criocoObI peanuzanuu AYP.

45, Tlpunmunsel U cpeacta peanusaun AYP u uacrorHoro AIIB. PerynupoBanue
HANpPSDKEHUS M peaKTHBHON MOIIHOCTH B DHEPrOoCUCTEMAX.

46. APB c¢ xoMmmayHOupoBaHHEM, B TOM uucie (a30oBbIM U YHpPaBISEMbIM,
AIIEKTPOMAarHUTHBIM KOPPEKTOPOM HaMpsKEHUs, B TOM YHCJIE IBYXCUCTEMHBIM, X ONEPATOPHbIE
(YHKLMOHAJIBHBIE CXEMbI U XapaKTePUCTHUKH;

47. APB c BBICOKOYACTOTHOW CHCTEMOM BO30YXKIEHUs, onepaTopHas (HyHKIIMOHAJIbHAS
cxeMa APB wu ero xapakrepuctuku; APB cuiapHOro nedcTBUS, €ro onepaTopHbIe
(GYHKIIMOHAJIbHBIE CXEMBI I XapaKTEPUCTUKH.

48. ITpuHIUOBI M CPEACTBA pealM3allMy pa3IUYHBIX BUJI0B U TUIOB APB. I'pynmosoe
yhpaBjeHHe BO30yXI€HUEM I'€HEPATOPOB.

49. TIpMHLIMIIBI U CPE/ICTBA peau3allii pa3IMYHbIX BUJJOB ABTOMAaTHUECKUX CTATUYECKUX
PEryJATOPOB HANPSKEHUS! M pEaKTUBHON MOITHOCTH B DHEPrOCUCTEMAX.

50. ABTOomMaTH4ecKoe peryIupoBaHne YaCTOThI M aKTUBHON MOIIIHOCTHU B SHEPrOCUCTEMAX.

51. IlpoTuBOaBapuiiHasi aBTOMAaTHKa 3HEProcUCTeM. MeTOoJbl, CIIOCOObl M MPUHIHUITBI
peann3aluy pa3IMuHbIX BUAOB IPOTHBOABAPUIHOTO YIIPABJIEHUS B SHEProcUcTEMAax.

52. [IpuHLIMIBI ¥ Cpe/ICTBA peaTu3allii aBTOMATUKH MPEIOTBPAIIECHUS U ITPEKPaIIECHUS
ACMHXPOHHOT'0 PEeKMMa B DHEPrOCUCTEMAX.

53. IlpuHIMIIBI U CpelCTBa peaau3allii aBTOMAaTHYECKOTO aBapUHHOIO YIpaBICHUS
MOIIHOCTBIO TYpOHH.

54. TIpUHIMITBI U CPeNICTBA peau3allii MPOTUBOABAPUITHON aBTOMATUKHM OrpaHUYCHUS
YacTOThI, HAPSXKEHUS, IEPETOKOB MOIIIHOCTH U JIp.



