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1 Hean, 3a7aun U IVIAHUPYeMbIe Pe3yJbTATHI 00y4eHUs M0 TUCIHUIINHE
«PeJieliHag 3a1TAa 1 aBTOMAaTHKA»

Heabio u3yueHus JaHHOW AUCLMILIUHBI ABIsETCS (GOPMUPOBAHNE 3HAHUN Y CTYJIEHTOB O
COBpPCMCHHBIX CpCACTBAX peHCﬁHOﬁ 3alllUThl U AaBTOMATHUKHU KakK 06 OCHOBHBIX CPCACTBaxX
MOBBILICHUS HAJIEKHOCTU pabOThI SHEPTOCUCTEM B HOPMaJIbHBIX U aBAPUHHBIX pexKUMaXx.

3agayamMu M3y4eHHUs JMCIUILTUHBI SBISIOTCS MPUOOPETEHHE CTYICHTaMH 3HAHUI:

- IPUHLUIIOB MOCTPOCHUSI M (YHKIUOHUPOBAHMUSI OCHOBHBIX THUIIOB YCTPOWCTB peleiHOM
3alIUTBI 1 ABTOMATUKU SJICKTPOSHCPICTUICCKUX CUCTCM;

- METOJIOB IKCIUTyaTallMi U BEIOOPA 3JIEMEHTOB peeiHON 3alUThl U aBTOMAaTUKH;

- METO/IOB aHAIM3a PEXHMOB pPabOTHI 3IEKTPOIHEPTETUUECKOTO U DJIEKTPOTEXHUYECKOTO
000pyI0BaHUsI pacyeTa mapaMeTpoB yCTPOUCTB PEICHHON 3aIUThI 1 aBBTOMATHKH.

IInanupyemMble pe3yn1bTaThl 00y4eHHs, COOTHECEHHBbIE ¢ ycTaHOBJeHHbIME B OIIOII BO
HHIMKATOPAMH JOCTHKEHUsI KOMIIeTeHIHiA.

OOyuenne mno mucuuiuinHe «PeseiiHasi 3ammMTa W aBTOMATHKA» HAlpaBlIEHO Ha
dbopMupoBaHHE Y O0YJAFOIITUXCSI CICTYIONTUX KOMIICTCHITHH:

Kox m HaumMeHoBaHue KOMIIeTECHIINH NHauKaTopbl 10CTHKEHUS KOMIIETEHIIUH
IIK-1. CniocoGeH y4acTBOBaTh B NIIK-1.1 Beioupaer u 3pPeKTUBHO UCTIONB3YET
MIPOEKTHPOBAHUH OOBEKTOB OCHOBBI IPOCKTHUPOBAHUS IIEKTPOMEXAHHUIECKHUX
po¢eCCUOHATBHON IEATETLHOCTH CHCTEM, METObI MAaTEMATHUYECKOTO

MOJICTTUPOBAHUS (PU3HUECKUX MPOIIECCOB.

NIIK-1.2 PaccuuthiBaeT 0OBEKTHI
AIEKTPOMEXAHUUYECKUX CUCTEM, aHATU3UPYET
TEXHUUYECKHE MapaMeTPhl ANEKTPOTEXHUYECKOTO
000pyI0BaHUSI.

HIIK-1.3 OcyuectBisieT MPOEKTUPOBAHUE
AIEKTPOMEXAHUUECKUX CUCTEM, UCTIOIb3YSl METOIbI
pazpaboOTKM ¥ BHEOPEHHsS]  pallOHAaIbHBIX
TEXHUYECKUX PEILICHUM.

2 MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl

JlucuuIuiiHa OTHOCUTCS K 4acTd, (OpMHpYyeMOW Yy4YacTHHKaMH 00pa30oBaTelbHBIX
oTHomeHui 6;10ka b1 «Jluctumauabl (MOIYIIN ).

JlucuuiinHa B3aMMOCBSA3aHa JIOTUYECKU U COAEP)KATEIbHO-METOJUYECKH CO CIEAYIOUIUMU
mucipmmaamu OOIT:

- ®u3mKa;

- DJIEKTPOHHUKA;

- DIIeKTpUYECKHEe U IEKTPOHHbBIE alapaThl;

- DNEeKTpUYECKUE MAITUHBI;

- Perynupyemblii 371€KTPONPUBOI;

- YipaBiieHHe CUCTEMaMHt SJICKTPOTEXHUYECKUX 0OBEKTOB.

3 CTpykTypa U cofep:KaHHue TUCIHUIINHBI

OO01mast TpyI0eMKOCTh TUCITUTUIMHBI COCTaBIsieT 4 3adeTHhIe eAMHUIIBI (144 akageMUuecKux
qaca).



3.1 Buasbl yueOHoil paGoThl U TPYA0€MKOCTh

(mo popmam oOyueHus)

3.1.1 Ounas ¢hopma oOyueHus

Ne . Koauuecto | CemecTpsl
Buna yueOHoii padoThI
n/n 4acoB 7
1 | AyauTopHble 3aHATHS 54 54
B Tom uncne:
1.1 | Jlexknuu 18 18
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATUS 18 18
1.3 | JlabopaTopHbIe 3aHATHUS 18 18
2 | CamocrosiTesibHast padoTa 90 90
B Tom uncne:
2.1 | IlogroroBka OTYETOB MO JIAOOPATOPHBIM U 54 54
MPAKTUYECKUM paboTaM M UX 3aIuTa
2.2 | IloaroroBka K NpOMEKYTOYHON aTTeCTalluu 36 36
3 | IlpomexxkyTouyHasi aTTecTanus
3auet/aud.3auer/sK3aMeH JK3aMeH
Hrtoro 144 144

3.2 TemaTuuecKHH MJIaH N3YyYCHUS TUCIHUIITIUHDBI

TpynoeMKoCTh, 4Yac

AynuTopHasi pabora
Camoc
Ne Pa3je/nl/TeMbl Cemunap | Jlabop | Hpaxr | oo o
1w/ HCIHIIHHBI Beero | Jlex CKue/ | aTOpH | M4ecka R
- MpakTU4e| ble o pagoT
CKHE | 3aHATH | HOATOT | =
3aHATUA o OBKa
BBoaHas 4acTh. 2 - - -
1. Pazgen 1. YcrpoiicTBO M NPUHIIMII 6 6 30
JefiCTBUS  peeHON  3alluThl M
aBTOMaTHUKH
1.1 Tema 1. YerpolicTBO M IpuHIUI 2 2
JENCTBUS U3MEPUTETHHBIX
npeoOpaszoBareneit
1.2 Tema 2. YcTpoiCTBO U MPUHIKUIT 2 2
NENCTBUS 3aIUT, (GUKCHPYIOIINX
OTKJIOHEHHE KOHTPOJIUPYEMOi
BEJIMYUHBI.
1.3 Tema 3. VYCTpoilCTBO W TPUHLMI 2 2
JNEUCTBUSI  3alIUT, OCHOBAaHHBIX Ha
CPaBHEHHMH KOHTPOJIUPYEMbIX BEJTUUHH.
2. Pa3nen 2. 3ammura 6 6 30
3JIEKTPOTEXHUYECKUX CUCTEM U
YCTPOMCTB




2.1 Tema 1. 3ammra TpanchopmMaTopoB H 2 2 2
aBTOTpaHCHOPMATOPOB

22 | Tema 2. 3ammra  CHHXPOHHBIX 2 2 2
reHepaTopoB M OJOKOB TeHepaTop-
TpaHnchopmarop

2.3 Tema 3. 3amura CHHXPOHHBIX H 2 2 2
ACHHXPOHHBIX 3JIEKTPOIBUTATENEH

3. Pa3gen 3. ABTOMAaTHYECKOE 4 6 6 30
yIpaB/ieHHe B CHCTeMax peieHHOou
3alMTHI H ABTOMATHKH

3.1 Tewma 1. Pesxxumbl paboThI peseitHoi 2 2 2
3aIUThl SHEPTOCUCTEM.

3.2 | Tema 2. ABTOMaTudeckas 1 2 2
CUHXPOHM3AIVS] CHHXPOHHBIX MAIllUH

33 Tema 3. PerynupoBaHue HampsiKEHHS, 1 2 2

YaCTOThl, AKTUBHOM M PEAKTUBHOU
MOIIIHOCTH B JHEPrOCUCTEMAX.

Hroro 144 18 18 18 90

3.3 Conep:kanue TUCHUILIIMHBI

BBoanasi yacrb. HasHaueHne M BUABI TEXHOJIOTMYECKOM W CHUCTEMHOW ABTOMATHKHU.
Peneiinas 3amuTa Kak TIepBas CTyNEHb NPOTHBOABapUlHONW aBTOMAaTHKU. TpeboBaHus,
OpeIbABISEMbIE K YCTPOMCTBAM 3allUTHI: CEJIEKTUBHOCTH, OBICTPOACUCTBHE, HA/EKHOCTD,
YyBCTBUTEIBHOCTh, BBINOJIHEHUE (GYHKUUH pesepBupoBaHus. CTPyKTypHas CXeMa 3allHThI.
OCHOBHBIE AITOPUTMBI (PYHKIIMOHUPOBAHHUS 3AIIIUT.

Paznen 1. YeTpoiicTBO M NPUHIUI AeHCTBUSA PeJieiiHOM 3alIMTHI 1 ABTOMATHKH

Tema 1. YcTpoicTBO M NPUHIMII A€iiCTBUSA U3MEPHUTEILHBIX NPeodpa3oBaTeiei
Hasznauenue Tpancdopmaropos Toka. [IpuHImn neicTBHSL, KOHCTPYKTHBHOE BBIITOJTHEHHE.

OcobeHHOCTH PabOTHI TPAaHCPOPMATOPOB TOKA B CXEMaxX pPEJCHHOM 3alluThl, MOTPEITHOCTH.
Bribop TtpanchopmaTopoB TOKa g cXeM peneiHON 3ammThl. CXEeMBl COEIUHEHUS
TpaHcOpPMATOPOB TOKA U HU3MEPUTEIbHBIX OpPraHoB 3aumuT. HasHaueHnue TpaHcdopmaropos
HanpspkeHus. [IpuHnun neiicTBusl, KOHCTPYKTUBHOE BHITIOJTHEHUE, TUIIOBBIE CXEMbl COSTMHEHUS.
[TorpemuocTr TpaHchOpMaTOpPOB HampskeHUs. Buibop TpaHchOpMaTOpOB HANPSHKEHUS IS
PEIEHHON 3alUThI, UX IIPOBEPKA.

Tema 2. YcTpoicTBO M NPUHIUN JAeWCTBUS 3alIUT, (PUKCHPYIOUIUX OTKJIOHEHHE
KOHTPOJIMPYEMOii BeJIMYMHBI
MakcumanbHbIE TOKOBBIE 3allUThl C HE3ABUCUMOUW M 3aBUCUMOM BBIAEPKKONM BPEMEHH,

OpUHLOMN JaedcTBUA. [IpyuMepbl BBINOIHEHHMS MaKCHMalbHBIX TOKOBBIX 3amuT. Pacuer
napameTpoB. O6J1acTh NPUMEHEHUS, JOCTOMHCTBA U HEAOCTATKU. TOKOBBIE CTYIIEHYAThIE 3ALIUTHI.
[IpuHUIMO BBIIOMHEHHMS, pacyeT MapamMeTpoB, NMPUMEpPbl CXEMHbIX pemieHuid. OOmias oreHka
TOKOBBIX CTYNEHYAThIX 3alUT, O00JacTh NpPUMEHEHHs. MakcumaibHas TOKOBas 3allUTa C
OJIOKMPOBKOM 1O HampsKeHuto. [I[puHIMI AecTBUS, pacyeT napaMeTpoB, 00JacTh IPUMEHEHHUS.
MakcumanbpHas TOKOBasi HalpaBICHHas 3aluTa, Ha3HA4YeHWE, NpuHLUIN AcicTBud. IIpumep
CXEMbl MAaKCHMAJIbHOM TOKOBOM HAIIpaBIEHHOM 3alUThl, pacdyeT mnapameTrpoB. Henocratku




3aIIUTHI ¥ BO3MOXHBIE CIIOCOOBI UX ycTpaHeHus. O01acTs MpUMeHEHHs 3anThl. JIuCTaHIIMOHHAS
3amuTa. XapaKTepUCTUKN U3MEPUTENIbHBIX OPIaHOB JUCTAHIIMOHHOM 3alIUTHl U OIPEEISIIOIINE
ux paktopbl. CTpyKTypHasi cCXeMa ocTpoeHus 3aimuThl. [loBeieHue 3amuThl IpH BOSHUKHOBEHUH
Ka4aHU B SHEProCUCTEME, IPUHIIMIIBI BBITIOJIHEHUS OJIOKHUPOBOK OT Ka4aHUI.

Tema 3. YcrpoiicTBO M NPUHIUN [JeliCTBUS 3alUT, OCHOBAHHBIX HA CPABHEHHMH
KOHTPOJIMPYEMbIX BeJINYNH
[IpononpHas u nonepeuHas AuddepeHnnaibabie 3auuThl. [[puHiun geicTBrs, TPUIUHBI

BO3HUKHOBEHHUS TOKOB HeOalaHca, pacyeT MapaMeTpoB cpalaTbiBaHUsS, JAOCTOMHCTBA H
HenocTaTku, obnacte npumenenus. duddepenunansuo-daznas 3aunmra. [lpunmun neicTsus,
oOmacte npumeneHusi. OcHoBHbIe opranbl J|®3 nuHuUi 31eKTporepesaun U BEIOOp MmapaMeTpoB
UX HACTPOWKH. BBICOKOUACTOTHBIE KaHAIbl CBSA3M M MPUHIUIBl WX MCIOJIb30BAaHUSA AJIs
OCYILIECTBIICHHS HAIIPABJICHHOM 3alIUTHI ¢ OJ0KUPOBKON. DMIIBTPOBas HANPaBJICHHAs 3aIINTA C
BBICOKOYACTOTHOU OJIOKUPOBKOA.

Pa3znea 2. 3amura 3J71eKTPOTEXHUYECKHUX CHCTEM U YCTPOMCTB

Tema 1. 3ammrTa TpancpopmaTopoB u aBTOTPaHCHOPMATOPOB
3amuTta TpaHcPopMaTOpoB U aBTOTpaHCHOPMATOpOB. BHIbI TOBpekIEHUNH WU

HEHOPMAJBbHBIX  PEKHUMOB  TpaHCHOpPMATOPOB U aBTOTpaHC(POpPMATOpOB.  3aAIIUTHI
TpaHc(hOpMaTOpOB OT BHYTPEHHHUX NOBPEKICHUN: TOKOBasi OTceUKa, MU depeHnanbHas 3aIinTa,
razoBas 3amuta. I[IpuumHBl TOrpentHOCTe auddepeHmaibHO  3alUuThl, BBIOOP TOKa
cpabatbiBanus. CpaBHHUTENbHASI OIEHKA 3aIIUT C TOPMOXKCHHEM M 0e3 TOPMOXKEHHs. 3ammnTa
TpaHC(OpMATOPOB OT BHEIIHUX 3aMBIKAaHWH: MaKCHMallbHas TOKOBAs 3allUTa, MAaKCHMaJIbHas
TOKOBasI 3alUTa C OJIOKMPOBKOH 10 HANPSHKEHHIO, AUCTAHIIMOHHAS 3aIlInTa, 3aliuTa 00paTHOH
[IOCJIEIOBATEIbHOCTH, 3alllMTa OT BHEIIHMX 3aMbIKaHMM Ha 3eMJII0. 3alluTa OT MEeperpys3ok.
Pexomennariu o BeiOopy Tuna 3aumr. CTpyKTypHas cxeMa 3alluThl TpaHchopmaropa.

Tema 2. 3ammuTa CHHXPOHHBIX T€HEPATOPOB U 0JIOKOB reHepaTop-TpancgopmaTop
3ammTa TeHepaTopoB. Buabl MOBpeXAeHUH M HEHOPMAIBHBIX PEXHMOB pPadOTHI

TEHEpaTOPOB. 3allUThl TEHEPATOPOB OT BHYTPEHHUX MOBPEKIEHUI: MPOI0JIbHASA U IONEepEeYHast
Qg QepeHIraIbHble 3allUThl, 3alldTa OT 3aMbIKAaHWA Ha 3€MIII0. 3allUThl OT BHEIIHUX
3aMBIKAHWW: MaKCUMaJIbHAsI TOKOBAs 3aIlUTa C OJOKMPOBKOH IO HANPSHKEHUIO, TOKOBAS 3alUTa
00paTHOW TOCIIeAOBATEILHOCTH, AMCTAHIIMOHHAS 3alluTa. PekoMeHJanuu 1o BEIOOpY THIIA
3ammtT. CTpyKTypHasi cxema 3amuThl TeHepatopa. OcoOEHHOCTH 3aIlUThl OJIOKOB T'eHEepaTop-
Tpanchopmatop (aBToTpanchopmMarop).

Tema 3. 3amuTa CHHXPOHHBIX H ACHHXPOHHBIX JJIEKTPOABHUIaTeJsei
3ammTa daeKTpoaABUTaTeNel. BUIbl MOBpexACHNI W HEHOPMAIbHBIX PEKUMOB PaOOTHI

AJIEKTPOJIBUTATENCl. 3ammTa OT BHYTPEHHHUX MOBPEKICHUH. 3almra OT TMEePErpy3ok.
Pexomenganuu mo BeIOOpy Tuma 3amuT. CTpyKTypHash cXeMa 3allUThl 3JIEKTPOJBUTATENS.
OCOOEHHOCTH 3aIIUThl CHHXPOHHBIX JBUTaTeNeH.

Pasnen 3. ABToMaTH4ecKoOe ynpaBJieHHe B CHCTeMaX peJieiHOM 321U Thl 1 AaBTOMAaTHKH

Tema 1. Pexxumbl padoThI peJieiiHOM 3alMThI JHEPTOCHCTEM



ABTtomarnueckoe mnoBTopHOe BkitroueHue (AIIB) sneMeHTOB B 3HEprocucremax.
Haznauenue u Bunsl AIIB: AIIB nuHMii ¢ ogHOCTOpOHHUM nUTaHueM; Tpexdaznoe AIIB nuHmit
¢ naByxcroponHuM mnuranuem; AIIB muH u Ttpancdopmartopos; oxnodasHoe AIIB; AIIB
anekTpoaBurareneil. [IpuHuunel U cpeacTa peann3anuu pasnnuHbix AIIB. ABTomaTnueckoe
BKIIOYeHHE pe3epBHOTO (ABP) murtanust m obopymoBanus B sHeprocucreMax. HasHauenwe,
criocoObI 1 BUABI ABP. IIpuHIMner u cpeacTBa peanusaiuu pa3nuaabix BuaoB ABP.

Tema 2. ABTOMaTHYeCKasi CHHXPOHHU3AIUsSI CHHXPOHHBIX MAIIINH
AHamu3 Tmpolecca W yCIOBHHA CaMOCHHXPOHHM3AlMM TeHepaTopa ¥ Ha3HAYCHHE

ABTOMATUYECKOM CAaMOCHHXPOHHU3ALMK TeHepaTtopoB. [IpuUHIMIBI U CpelncTBa peanu3aluu
ABTOMATHUYECKOM CaMOCHMHXPOHU3ALMK T€HEPaTOpOB B 3HEprocucremMax. AHajau3 Ipolecca U
YCJIOBMM TOYHOM CHUHXpOHM3alMM TeHeparopa. IIpuHuumel W cpencrsa  peanu3anuu
ABTOMATUYECKOM TOYHOM CHUHXPOHHU3ALMH T€HEPaTOPOB B HHEProcucTreMax. ABTOMAaTHYECKas
CHHXPOHHU3AIUsl CUHXPOHHBIX JBUraTelel M KOMIIEHCATOPOB. ABTOMAaTHYECKas YacTOTHAas
pasrpy3ka (AYP) B oneprocucremax. Hasnauenme AYP. Cratudeckue W JTHHAMHYECKHE
YaCTOTHBIC XapaKTEPUCTUKH dHEProcucTeM. MeToanka pacueta u crocoObl peanuzanuu AYP.
[Tpuniune! u cpeactBa peanuzanuu AYP u yacrornoro AIIB.

Tema 3. PeryJmpoBanne HanpsizkeHusl, 4aCTOThI, AKTUBHOI M PeaAKTUBHOI MOIIHOCTH B
JHEepProcucTemMax
Mertoapl, cnocoObl M NPUHIUIBI pPEANU3ALUN  aBTOMATHYECKOT'O PEryJIMpPOBAHUS

Bo3OyxaeHusT (APB) CHHXpOHHBIX TEHEPAaTOpPOB C OJEKTPOMAIIMHHBIMH U JAHOJHO-
3JIEKTPOMAIIMHHBIME BO30OyauTensiMu. APB ¢ koMmmayHaupoBaHueM, B TOM 4uciie (pa3oBBIM U
YIPaBISIEMBIM, 3JIEKTPOMAarHUTHBIM KOPPEKTOPOM HAMPSDKEHHS, B TOM YHCIIE ABYXCHUCTEMHBIM;
APB c BbIcOKOYacCTOTHOM cucTemMou Bo30OyxacHus; APB cumpHoro neiictBus. [IpuHUUNBI 1
CpeCTBa peaan3aliy pa3InyHbIX BUIOB U TUIIOB APB. I'pynmnoBoe ynpasieHue Bo30yxIeHuEM
TCHCPATOPOB. HpI/IHHI/IHBI H CpcaACTBa peajln3alluu pPa3JIMUHbIX BHIOB aBTOMATHYCCKUX
CTATUYCCKUX PCTYJIATOPOB HAIIPAKCHUA U peaKTHBHOﬁ MOIITHOCTHU B S3HCProCuCTeMax. MGTOI[BI,
CHOCO6BI U NPpUHIUIBI pCain3allud aBTOMATHUYCCKOI'0 PCryJIvupOBaHUA 4YaCTOThI U AKTHUBHOI
MOIITHOCTA Ha DJJIGKTPOCTAHIMAX W B JHeprocucremax. [IpWHIMIBI U CpPEACTBA peaTH3alluu
ABTOMATHUYECKOTO PETYJIUPOBAHUS YaCTOThI M AKTUBHON MOIITHOCTH YHEPTOOOBEKTOB.

3.4 TemaTuka ceMMHAPCKUX/TIPAKTUYECKUX U JTA00OPATOPHBIX 3aHATHI
3.4.1 CemnHapckue/IpaKTHYeCKUE 3AHATHS

IIpakTnueckoe 3ansaTHe Nel. DIeMEHTHI CXEM pENEHHON 3alUThl U aBTOMAaTUKH
IIpakTuyeckoe 3ansaTue Ne2. PeneitHas 3amuTa TpancGpopMaTopoB
IIpakTuyeckoe 3anaTHe Ne3. 3anuTa CHHXPOHHBIX T€HEPATOPOB
IMpakTnyeckoe 3ansaTue Ned, 3anuTa CHHXPOHHBIX JJIEKTPOABUTATENIEH

3.4.2 JlaGopaTopHbIe 3aHATHUSA

JlaGopatopuas padora Nel. MccnenoBanue paboTsl pene ToKa.
JlabopaTopHas padora Ne2. VccrnenoBanue paboThl pesie HanpsHKCHMS.
JlaGopaTopHas padora Ne3. VccrnenoBanue paboThl pesie BpeMeHH.
JlabopaTopHas padora Ne4. VccnenoBanue auddepeHnnanbHOro pese ToKa.



3.5 TemaTuka KypcOBbIX IPOEKTOB (KypPCOBBIX padoT) - HeT
4 Y4yeOHO-MeTOAUYECKOE M HHPOPMALIMOHHOE 0O0ecnevYeHune

4.1 HopmatuBHbie 1okyMeHThI 1 'OCTrbI

1. CBox mpaBui «QuekrporexHuueckue ycrpoiictsa»y CII 76.13330.2016. DnexkTpoHHBIN
(G oH1 TPaBOBBIX U HOPMATUBHO-TEXHUUYECKUX TOKYMEHTOB.

2. IIYD 7. IlpaBuna ycTpoicTBa 3JEKTPOYCTaHOBOK. I3gaHue ceapmoe. YTBEpPHKIAECHbI
[Tpukazom Munsuepro Poccuu ot 08.07.2002 Ne 204.

3. TOCT P 55438-2013. OnepaTtuBHO-IUCIIETYEPCKOE yIpaBieHUe. PeneliHas 3amura u
aBTOMaTuka. B3anmoseiicTBue cyObeKTOB JIEKTPOIHEPTETUKH M MTOTPEOUTENEH IIeKTPUIECKOM
SHEPTrUH MPHU CO3IaHUU (MOACPHU3ANNN) U IKcIuTyaTtanuu. Oomue TpedoBaHusl.

4. TOCT P 56865-2016. Enunasi sHEpreTryeckas CUCTEMa W M30JMPOBAHHO pabOTarOITNe
sHeprocucremMsl. OnepaTUBHO-IUCIETUYEPCKOE yIpaBieHUe. PeneiiHas 3amuTa U aBTOMAaTHKA.
Texaudeckuit yder u aHanu3 GyHkuonupoBanus. O0mue TpeOoBaHuUs.

4.2 OcHOBHAas1 IMTEpaTypa

1. Epmos, A.M. Peneiinas 3ammra 1 aBTOMaTHKa B CUCTEMaX JIEKTPOCHAOKEHUs: yueOHoe
nocobue k n3yuenuto kypca / A.M. Epmos. — Yensounck: Mznarensckuii ientp IOYpl'Y,
2013.-76¢

2. Ky3smun WM.JI. MukpomnponeccopHasl peseilHas 3aiura U aBTOMAaTHUKa 3JIEKTPUYECKHUX
maiuH: yuyeoHoe nocodue / U. JI. Kyzsmun, U. FO. MBanos, 0. B. IluckoBarkuii [u ap.].
— Kazans: KI'DY, 2021-125 c.

3. KoznoB A.H., KoznoB B.A., Msicoenos HO.B. Peneiinas 3ammura M aBTOMaTHKa
ANEKTPUIECKUX CHCTEM: YueOHOe rmocodue / 3-e u3 ., ucnp. u jpon. — biaarosemenck: 13-
Bo AMI'Y, 2013 — 158c.

4.3 JlonoJiHUTeIbHAS JIUTEPATYpa

1. Epmos, A.M. PeneitHas 3ammra B cHCTeMax 3JIEKTPOCHAOKEHHS: ydeOHOe MocoOue 1o
naboparopueM pabotam / A.M. Epmios, A.H. CanoBuukoB. — UensOunck: M3naTenbekuit
uentp IOYpl'Y, 2013. - 56 ¢

4.4 DyeKTpOHHBbIE 00pa30BaTe/IbHbIE PeCYPChI

[IpoBeneHue 3aHATHI 1 aTTECTAIMA BO3MOXKHO B JIUCTAHITMOHHOM (popMaTe ¢ MPUMEHEHHEM
CUCTEeMBbI JUCTaHIHOHHOTO oOyueHusi yHuBepcurera (CO-LMS) Ha ocHOBe pa3paOOTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTebHbIX pecypcoB (DOP) mo Bcem pazzienam nporpaMmsl:

Hasanune OOP Ccbuika
VYerpoiicTBa 3aIUTHI u | https://online.mospolytech.ru/course/view.php?id=3355
aBTOMaTHU3alun
ANEKTPOMEXAHUIECKUX CUCTEM

Pazpaborannbriit JOP BKII0UaIOT MPOMEKYTOYHBIA U UTOTOBBIN TECTHI.
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[Topsmox mpoBeneHus paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTAEIbHBIMU
pacropsHKeHUSAMU TPOpEKTopa Mo ydeOHOl paboTe W/HIM LEHTPOM YueOHO-METOJUYECKOM
paboThI.

Kaxplit cTyieHT obecriedeH NHIUBH Ty aTbHBIM HEOTPAHUYEHHBIM TOCTYIIOM K JIEKTPOHHBIM
oubmmorekam yHusepceuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

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

4.5 JluleH3HOHHOe M CBOOOJAHO pacnpocTpaHsieMoe INPOrpaMMHOe
o0ecneyeHnue

1. MoitOduc — poccuiickas KOMIaHUA-Pa3padOTUNK OE30MaCHBIX O(PUCHBIX PEIICHUH s
0O0IIeHUs M COBMECTHOU paboThl ¢ okymeHTamu (AnpTepHatuBa MS Office) https://myoffice.ru/
2. Tlmarpopma nanoCAD — 5310 poccmiickas mmiatgopma s TPOCKTUPOBAHHUS U
MOJIETMPOBaHMs 00BEKTOB pa3muyHoi cioxHocTh. [Tonaepxxka popmaros *.dwg u IFC nenaer ee
oTIIMYHBIM perieHueM A coBmenieHuss CAIIP- u BIM-texHomoruii. @yHKIMOHAT I1aTHOPMBI

MOKET OBITh paciupex c MTOMOIIIBIO CHeIAIbHBIX MOTyJIer
https://www.nanocad.ru/support/education/
3. Cucrema TPEXMEPHOTO MOJICJIUPOBAHUS «KOMITAC-3D»

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

4.6 CoBpemeHHbIe npodeccHoOHATbHBIE 0a3bl JaHHBIX W WH(GOPMAIIMOHHBbIE
CIPaBOYHbIE CHCTEMBI

Poccwuiickas HanmoHanbpHas OubnuoTeka http://www.nlr.ru
OBbC «YHuBepcurterckas 6unbanoTexa oHmaiil» https://biblioclub.ru/index.php
Hayunas snextponnas 6ubnuoreka http://www.elibrary.ru
Poccuiickas rocynapcrBeHHas 6ubamoreka http://www.rsl.ru
O6pazoBarenbHas miardopma FOPAWT http://www.urait.ru
. «TexakcnepT» — CIpaBOYHAsI CUCTEMa, TPEIOCTABIISIONIAs HOPMATUBHO-TEXHUYECKYIO,
HOpPMAaTHUBHO-TIPaBOBYIO HH(opMaruio https://Texskcnept.caift/
7. DnekTpoTexHUYecKas ondnuoreka «Anek.py» https://www.elec.ru/library/info/
8. Netelectro. HoBoctu snekrporexnuku, obopynoBanue. MHpopmanus o KOMIAHUIX U
BBICTaBKaX, CTaTbH, 00bsaBIIeHUs. https://netelectro.ru/
9. DnexTtpoueHTp. http://electrocentr.info/

ANk D=

5 MarepuaibHO-TEXHHYECKOe o0ecreyeHue

Jis  1mpoBeAeHUs JIEKIMOHHBIX 3aHATUH HUCHONB3YIOTCA AyJUTOPUH, OCHAIEHHBIE
KOMIIbIOTEPAMH, MHTEPAKTUBHBIMU JIOCKAMHU, MYJIbTUMEIUMHBIMM IPOEKTOPAMU U SKpaHAMMU:
B-307 u aymutopun obmero donma. [ns mpoBeneHHs CEMUHAPCKUX W JabOpaTOPHBIX padoT
ucnonb3yercs ayautopus: B-306 u aynuropun B MTHHOBarmoHHO-00pa30BaTeIbHOM KOMITJIEKCE
«TexHorpan», KOTOpBIN pacnosiokeH Ha Teppuropun BJIHX.

6 MeToanueckue peKOMeHIAIUU

6.1 MeTtoauyeckne peKOMeHAAIMM IS TpenogaBaTesisi M0 OPraHU3ALMU
00y4eHuUs


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
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://%D1%82%D0%B5%D1%85%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82.%D1%81%D0%B0%D0%B9%D1%82/
https://www.elec.ru/library/info/
https://netelectro.ru/
http://electrocentr.info/
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6.1.1 IlpenonmaBatenb oOpraHusyeT IpenofaBaHUE AWCLUIUIMHBI B COOTBETCTBHM C
TpeboBanusmMu «IlomoxkeHust 00 opraHu3ay 00pa30BaTEIBHOTO TMporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCHUTETE U €T0 (priinanaxy», yTBepKAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha mepBoM 3aHSATHM MpemnojaBaTedb JOBOAUT IO CBEICHHS CTYACHTOB COJEpKaHUE
paboueii nporpammsbl aucuutuidHbl (PTLT).

6.1.3 IlpenogaBaTens 0cOOEHHO OOpalIaeT BHUMaHUE CTYICHTOB Ha:

—  BUAbI ¥ GOPMBI TPOBEACHUS 3aHITHIA 110 TUCHUIUIMHE, BKIIOYAast HOPSAIOK IPOBEICHUS
3aHIATHIA C TPUMEHEHHEM TEXHOJIOTUN JHCTAHIIMOHHOTO OOYYEHUS U CHCTEMBI
nuctanonHoro ooydenus: yausepcuteta (CIIO Mockorckoro [Tonmutexa);

— BUJBI, COJEpP)KaHUE U TMOPSAIOK MPOBEACHMSI TEKYLIErO KOHTPOJIS YCIEBAEMOCTU B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/CTB;

— ¢opMy, colepkaHHUE U TOPSAOK TPOBEACHHUS TPOMEKYTOUYHOW AaTTECTAllUU B
COOTBETCTBHUU C (OHAOM OIEHOYHBIX CPEJCTB, IpeaycMoTpeHHbIM PIT/I.

6.1.4 IIpenogaBaTenb TOBOAMT JI0 CBEACHHS CTYICHTOB IpadUK BHIIOJHEHUS Y4eOHBIX padoT,
npeaycMoTpennbix PIT/I.

6.1.5 IlpernogaBarens peKOMEHIYET CTYEHTaM OCHOBHYIO U JOTOJIHUTENBHYIO JTUTEPATYPY.

6.1.6 IlpenomaBarens MpenOCTaBISAET MEepe] MPOMEKYTOUHON aTTeCTalMeH (IK3aMEHOM WJTH
3a4€TOM) CIICOK BOTIPOCOB JUISI TOJATOTOBKH.

6.1.7 IlpenomaBaTenu, KOTOpPbIE MPOBOIAT JICKIIMOHHBIE M TMPAKTHUYECKHE (CEMHHApPCKHE)
3QHSITHSI, COTTIACYIOT TEMAaTHYECKHH TUIaH MPAKTUUECKUX 3aHATUN, YTOOBI UCTIONB30BATh €AHHYIO
cucteMy 0003HAYEHU, TEPMUHOB, OCHOBHBIX MOHATUHN AUCHUTIINHBIL.

6.1.8 Ilpu moAroTOBKE K CEMHHAPCKOMY 3aHATHIO IO MEPEYHIO OOBSBICHHBIX TEM
IpenojaBaTeNio HeoOXOAMMO YTOYHUTH IUIaH UX mpoBeneHus, corimacHo PIIJI, mpomgymats
(GOpMYIIMPOBKH U COJIEp)KaHUE YUEOHBIX BOIIPOCOB, BLIHOCUMBIX Ha 00CYKIEHUE, 03HAKOMUTHCS
C TIepeYHEM BOIIPOCOB M0 TEME CEMUHApa.

B xonme cemuHapa BO BCTYMHUTEIBHOM CIIOBE PACKPBITh MPAKTUYECCKYHO 3HAYUMOCTH TEMBI
CEMHUHAPCKOT0 3aHTHSI, ONPEAETUTh MOPAIOK €ro MPOBEICHHS, BpeMs Ha OOCYKICHHE KaXI0T0o
yaeOHoro Bompoca. Mcmonb30Barh GpOHTAIBHBIN ONMPOC J1aBas BO3MOXHOCTh BBICTYIIUTH BCEM
CTyJ€HTaM, MIPUCYTCTBYIOIINM Ha 3aHATHH.

B 3akmounTeNnbHON 9acTH CEMHHAPCKOTO 3aHSATUS CIEAYeT MOJABECTH MTOTH: JAaTh OLEHKY
BBICTYIUICHHM Ka)XJIOTO CTYJE€HTa W y4yeOHOW Tpynmbl B LEIOM. PacKphITh MOJIOKHUTEIbHBIE
CTOPOHBI U HEJJOCTATKH MPOBEIEHHOTO CEMHUHAPCKOTO 3aHsITHsI. OTBETUTh Ha BOMTPOCHI CTYACHTOB.
Briaate 3aanus A1 caMOCTOSITENIbHOM MOATOTOBKH K CIIEAYIONIEMY 3aHSTHIO.

6.1.9 Ilenecoobpa3Ho B XOJ€ 3alIUTHI JTa0OPATOPHBIX padOT 3aJaBaTh BHICTYHAIOIIUM U
ayJIMTOPUU JOTOJIHUTENbHbIE U YTOUHSIOIINE BOMPOCHI C LIEJIbIO0 BBISICHEHHS MX IMO3UIUH IO
CYIIECTBY 00CYK1aeMbIX MTPOOIIEM.

Bo3MoxHO npoBeieHne 3aHATHI 1 aTTeCTallid B IUCTAHITMOHHOM (popMaTte ¢ MPUMEHEHHEM
CUCTEeMBI UCTaHIIMOHHOTO 00yueHus yauBepcuteTa (CJJO MockoBckoro [Tonmutexa).

6.1.10 Tlopsimok mpoBeneHus padOT B JUCTAHIIMOHHOM (QopMare yCTaHABIWBACTCA
OTJENBHBIMU PACHOPSDKEHUSIMH TIPOPEKTOpa Mo yueOHO#l paboTe W/WiM LEHTPOM yueOHO-
METOMYECKON paObOTHI.

6.2 MeToanueckue YKa3aHus AJis1 Oﬁy‘lalOIHHXCH 10 OCBOCHHUIO TUCHMUIIJINHBI

6.2.1 CtyneHTy He0OXOAUMO COCTaBHUTH JAJs ceOs rpaduK BHIMOIHEHUS yueOHBIX paldoT,
npeaycMoTpeHHbIx PIIJl ¢ ydu€rom TpeOoBaHMI ApYyruX AMCIMIUIMH, U3y9aeMbIX B TEKYIIEM
ceMecTpe.

6.2.2 Ilpu mpoBeaeHUM 3aHATUA M MPOUEAYP TEKYIIEW U MPOMEKYTOYHOM aTTecTaluu C
UCIIOJIb30BAaHUEM MHCTPYMEHTOB MH(POPMALMOHHON 00pa3oBaTeNbHON Cpeabl TUCTAHIIHOHHOTO
obpazoBanus yauBepcuteta (C1O Mockosckoro Ilonurexa), kak BO BpeMsi KOHTaKTHOM pabOThI
C TMpernojaBaTeieM, TaK U BO BPEMsl CaMOCTOSITENIbHOW pabOThl CTYJIEHT JOJDKEH 00ecreduTh
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TEXHUUYECKYI0 BO3MOXKHOCTb JUCTAaHIMOHHOTO IMOJKIIOYEHHUS] K CHCTEMaM JAMCTaHLIMOHHOIO
oOyuenus. Ilpu OTCyTCTBUM TakoW BO3MOXKHOCTH OOCYIUTh CUTYallMI0 C IMpernojaBaTesieM
JUCLUIUIAHBI.

6.2.3 K nmpoMeXyTOUYHOH aTTeCTalluH JOMYCKAIOTCS TOJIBKO O0YydYaroIIMecs], BBITOJHUBIIHNE
BCE BHJIBI yueOHOI paboThl, MpeaycMoTpeHHble paboueii nporpammoit auctumiuas (PTIT).

7 ®oH OLIEHOYHBIX CPEACTB
7.1 MeToAbl KOHTPOJIA M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHU s

®opmMa NpPOMe:KYTOUHOI aTTeCTALIMHU B CEILMOM ceMecTpe: IK3aMeH.

[TpomexyTouHas aTTectanus oOydaromuxcs B opMe 3K3aMeHa MPOBOIUTCS M0 PE3yIbTaTaM
BBITIOJTHEHHSI BCEX BUJOB y4eOHOUW pabOThI, MPEIyCMOTPEHHBIX y4eOHBIM IUTAHOM IO JaHHON
TUCIUATUTHHE (MOJTYJTIO), TIPY 3TOM YYHTHIBAIOTCS PE3YJIbTAThl TEKYIIIETO KOHTPOJIS yCIIEBAEMOCTH
B TeueHue cemectpa. OIeHKa CTENeHU JOCTHKECHHS 00YUYaIONIUMHICS INIAHUPYEMBIX Pe3yIbTaTOB
OoOy4YeHHsI TIO0 IUCIMIUIMHE (MOIYJ0) MPOBOIUTCS TMpENoaBaTeieM, BEIyIIUM 3aHSATHS 0
TUCIUTIIAHE (MOJYJII0) METOAOM SKCIIEPTHOU orleHKU. [1o uToram mpoMeXyTOYHON aTTeCTalluu
0 TUCIUTUTNHE (MOYITIO) BBICTABIISIETCS OIICHKA «OTIIMIHOY, «XOPOIII0Y, KYTOBICTBOPHTEIHHOY
WIH «HEYJOBIIETBOPUTEIHHOY.

K nmpomexyTouHOI aTTecTaluu JOIyCKAIOTCS TOIBKO CTYACHTHI, BHITIOJTHUBIINE BCE BUIIBI
y4eOHOI paboThI, MPeIyCMOTPEHHBIE paboyeil mporpaMMoii o nuctuiuinHe «Peneitnas 3amura
¥ aBTOMATHKa»: BHITIOJTHIIIN U 3alIUTHIIN JTA00PATOPHBIC PA0OTHI, @ TAKXKE BBITIOJTHHUIIN TECTOBBIC
3agaHus B cucreMe LMS.

7.2 lllkana u KPUTEPHH OLICHUBAHMS Pe3yJIbTATOB 00y4eHUs

IlIkana ouenueanusn Kpumepuit oyenusanusn

Buvinonnenvt 6ce 6uovl yuebnou pabomol, npedycmompenHvie y4eOHbIM
naanom. Cmyoenm OeMOHCmpupyem coomeemcmeue 3Hanull, YMeHul,
HABbLIKOG NPUBCOEHHbIM 6 MAbauyax nokasamenel, onepupyem
npUOOPEemeHHbIMU 3HAHUAMU, YMEHUAMU, HABLIKAMU, NPUMEHAEm UX 8
cumyayusx nosvluenHou croxchocmu. Ilpu smom  moeym Ovime
donyujenvl He3HauumenbHovle OWUOKU, HEMOYHOCMU, 3amMpPYOHEHUsI NPU
AHATUMUYECKUX ONnepayusx, nepeHoce 3HAHULL U YMEHUll HA HOGvle,
HecmaHoapmmbvle CUmyayuu.

Omauuno

Buinonnenst 6ce 6uovl yuebnoti pabomovl, npedycmMompenHvle y4eOHbIM
nianom.  Cmyoenm — OeMOHCmMpuUpyem — HenoiHoe,  NPAasUIbHOe
Xopowio coomeemcmeue 3HAHUl, YMeHUll, Ha8blK08 NPUBEOEHHbIM 6 MabIUYax
noxkazameneu, aubo eciu npu dmom  oOviiu  oonyujenol  2-3
HecyujecmeenHble OUUOKU.

Buvinonnenst 6ce 6uovl yuebnoti pabomovl, npedycmMompenHvle y4eOHbIM
naanom. Cmyoenm oemMoHcmpupyem coomeemcmeaue 3HaHull, 8 KOMmopom
oceeujena OCHOBHAs, Hauboee GAJXCHAS 4aACMb Mamepuand, HO npu
9MOM 0ONYUeHa 0OHA 3HAUUMENbHAS. OWUOKA UTU HEMOYHOCb.

Yooenemeopumenvro
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He evinonnen oo0un umu  6onee 6u008  yuebHOU  pabomul,
npeoyCMOmMpeHHbIX YyueOHbIM niaanom. CmyoeHm OemMoHCmpupyem
HenoiHoe cooOmeemcmeue 3HaHull, YMeHull, HA8bIKO8 NPUBEOCHHLIM 6
mabauyax noxkazamenet, OONYCKAIOMCS 3HAYUMENbHblE OWUOKU,
NposGIAemcsi  OMCYMCmeue 3HAHUL, YMEHUll, HABbIKO8 NO  psdy
nokasameinei, cmyO0eHm UCnblmwvleaen 3HaAYUmenbHvle 3ampyOHeHUs npu
ONepupoOBaHUU 3HAHUSAMU U YMEHUAMU NpU UX NepeHoce HA HOBble
cumyayuu.

HeyoosnemsopumenvHo

7.3 OneHo4YHBIE CPeICTBA
7.3.1 Texymmii KOHTPOJIb

1. TloaroToBKa K BBIMIOJHEHUIO, MPOBEACHUE PACUYETOB, OPOPMIICHHE OTYETOB W 3allUTa
YEeThIpEX J1a0OpaTOPHBIX PadOT.

2. BeImonHeHHE TPOMEKYTOYHOTO M HTOTOBOTO TECTHUPOBAHUS MO OCHOBHBIM paszieiiaM
NUCIUIIINHEI B cucteMe LMS.

7.3.2 IlpomesxkyTouHas aTrrecTanus (IK3aMeH)

[IpomesxyTouHas aTTecTarys IpOBOJUTCS B OpME MUCbMEHHOT0 SK3aMeHa C MOCIEAYOLIM
co0eceoBaHHEM IO MarepuaigamM oTBera. [ gomycka K 53K3aMEHY CTYAEHTHI JOJIKHBI
BBITIOJTHUTH U 3aIIUTUTH IIECTh Ja00PaTOPHBIX paboT. DK3aMEeHAIMOHHBIA OUJIET COAEPKUT JIBa
TeopeTudeckux Bompoca. CIHCOK BOIPOCOB, BHIHOCUMBIX Ha 3K3aMEH, BBIJJAETCS CTy/IEHTaM Ha
TMCPBOM 3aHATHU. I[JIH IIOATOTOBKH U HAIIMCAaHHA OTBETA Ha 6I/IJIGT CTYACHTY BBIACIIACTCA 40
MUHYT. B mporecce npoBeaeHus codoece10BaHus CTYyI€HTY MOTYT OBbITh 3aJaHbl JJOTIOJIHUTEIbHBIE
BOITPOCHI, HC BBIXOAAIINUE 3a paMKHU U3YUCHHOT'O KypcCa.

Bomnpocsl k 3k3aMeHy:

1. Haznauenue u BUIBI TEXHOJOTMYESCKON U CUCTEMHOI aBTOMAaTHUKH. PejieliHas 3amura
Kak MepBasi CTyIeHb TPOTUBOABAPUIHON aBTOMATHKH.

2. TpeOGoBanusi, TpenbsSBISEMbIE K YCTPOWCTBAM  3alllUThI:  CEIIEKTHUBHOCTH,
ObICTpOACICTBHE, HAIE)KHOCTD, YYBCTBUTEILHOCTD, BHINOTHEHNE (DYHKIIUN pe3epBUPOBAHMUS.

3. CrpykrypHast cxema 3amuTbl. OCHOBHBIE AITOPUTMbI (DYHKIIMOHUPOBAHMS 3aIUT,
MOHSTHE a0COMIOTHONW U OTHOCUTEILHOM CEeKTUBHOCTH.

4. 3mepurenbHbIe TPeoOpa3oBaTeIy.

5. Ha3zmauenme TtpanchopmaropoB Toka. I[IpwHIMI ACHCTBUSA, KOHCTPYKTHBHOE
BBITIOJIHEHHE.

6. OcobeHHocTH paboOTHl TpaHCHOPMATOPOB TOKAa B CXEMaxX pEICHHON 3alUThI,
HOTPEIIHOCTH.

7. Beibop TpanchopMaTOpoB TOKa IJIsi CXeM pelieiHO#M 3amuThl. CXeMbl COeAMHEHUS
TpaHcGOpMATOPOB TOKA M H3MEPUTEITHHBIX OPTaHOB 3aIIIHT.

8. Hasznauenne tpanchopmaTopoB HampsikeHUs. [IpuHIUN ACHCTBUSA, KOHCTPYKTUBHOE
BBHITIOJTHEHNE, THUIIOBBIE CXeMbI coenuHeHus. [lorpemHoctu TpaHchOpPMATOPOB HAMPSIKEHUS.
Br160op TpaHchopMaTopoB HAPSHKEHUS AJI PEICHHOM 3aIUThI, UX MPOBEPKA.

9. M3mepurenbHble OpraHbl peNEeWHON 3allUThl U aBTOMAaTHUKU HAa MHUKPOXJIEKTPOHHOMN
3JIEeMEHTHOI1 0aze.

10. U3meputenbHble OpraHbl OAHOM U JBYX JIEKTPUUYECKUX BEITUUHH.

[TpuHUIMIIBI AEHCTBUSA 3aLUT, PUKCUPYIOLUINX OTKIOHEHHUE KOHTPOJIUPYEMOU BETUUHUHBI.

11. MakcruMaibHbIEe TOKOBBIE 3alUTHI C HE3aBUCUMOM U 3aBUCUMOM BBIJIEP/KKON BPEMEHU,
npuHUun gaevctBus. [IpuMepsl BBIOJIHEHMS MAKCUMAJbHBIX TOKOBBIX 3amuT. Pacuer
napameTpoB. O0acTh IPUMEHEHHS, JOCTOMHCTBA U HEIOCTATKHU.
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12. TokoBble cTymneHuaTble 3alIUTHL. lIpMHIMI BBINOJHEHHUS, pPACUYET IapaMeTPOB,
npuMephl CXeMHbIX pemieHui. OOmas OIeHKa TOKOBBIX CTYNEHYAThIX 3alluT, O0JacTh
IPUMEHEHHUS.

13. MakcumanpbHasi TOKOBasi 3allUTa C OJOKUPOBKOW MO HampspkeHuto. [IpuHimmn
JIeCcTBUS, pacyeT napaMeTpoB, 00JacTh IPUMEHEHHUS.

14. MakcumanbHasg TOKOBas HalpaBJIE€HHAs 3alllUTa, HA3HAYCHUE, TPUHIIUI ICHUCTBHUS.

IIpumMep cxembl MakCUMaJbHOM TOKOBOW HAIIPaBICHHOM 3allUThI, pacdeT MapaMeTpoB.
HenocTtaTku 3aniuThl ¥ BO3MOXKHBIE CITOCOOBI UX ycTpaHeHus. O01acTh MPUMEHEHHSI 3aIUTHI.

15. JlucranumonHas 3amura. [IpuHiun aelctBusa. XapakTEpPUCTUKH H3MEPUTEIBHBIX
OpraHOB JHMCTAaHIIMOHHOM 3allUThl U ompeneistone ux ¢akropbl. CTpyKTypHas cxema
NOCTpOEHHUs 3aliuThl. [loBeneHne 3amuThl NP BO3HUKHOBEHUM KAa4aHWW B JHEPrOCHCTEME,
MPUHIIMIIBI BHITOJIHEHUS OJIOKHPOBOK OT KauaHUH.

16. Pacuet mapameTpoB cpabaThIBaHUsI TUCTAHIIMOHHON 3amuThl. OOIacTh MIPUMEHEHUS,
JIOCTOMHCTBA W HETOCTATKH.

17. IpomonbHas u momepeuHas nudepeHnuanbHble 3amuThl. [IpuHIMn aencTBus,
MPUYMHBI BOSHUKHOBEHHSI TOKOB HeballaHca, pacyeT mapaMeTpoB cpabaThIBaHUs, JOCTOUHCTBA U
HEJI0CTaTKH, 00J1aCTh MPUMEHEHHUS.

18. JInddepennmansuo-pasznas 3ammra. [IpuHnunm aefcTtBus, 00J1acTh MPUMEHEHHUS.
OcnoBuble opransl Jd3 nuHUN 35IeKTporepeiadn U BBIOOP MapaMeTpoB UX HACTPOHKH.

19. TloBeneHne HamMpaBJICHHBIX 3alIUT C OJOKUPOBKOW mpu kadaHusax B OOC u B
HEMOJIHO(a3HBIX PeKUMaX.

20. 3amuTa TUHUN OT OJHO(A3HBIX 3aMbIKAHUI Ha 3EMITIO.

21. DnexTpuyeckue BEIWYMHBI, HCIOJb3yEMbIE [UIsl AEUCTBUA 3aiuT. [IpuHIMIIBI
BBIIIOJIHEHHMS 3a1UT.

22. 3ammra TpaHcHOpPMATOPOB M aBTOTpaHCHOPMATOPOB. Buabl mNOBpexIeHWNA U
HEHOPMAaJIbHBIX PEXKUMOB TPaHC(HOPMATOPOB U aBTOTPAHCPOPMATOPOB.

23. 3amuTel TpaHCcHOPMATOPOB OT BHYTPEHHHMX MOBPEKICHHUN: TOKOBas OTCEYKa,
nuddepeHnranbHas 3amuTa, razopas 3amura. [IpuuuHbl morpemHocTed nuddepeHmanbHOl
3alUTHI, BEIOOP TOKA CpabaThIBaHUS.

24. 3ammTa OT neperpy3ok. Pexkomengaiuu mo Beioopy tuma 3anuT. CTpyKTypHas cxema
3alUThI TpaHchopMaTopa.

25. 3amuTa CHHXpOHHBIX T€HEPATOPOB U OJIOKOB reHepaTop-TpaHchopmarop.

26. 3ammra reHepaTtopoB. BuIbl MOBpeXIEeHUIl M HEHOPMAIBHBIX PEXHMOB pPaOOTHI
TE€HEPATOPOB. 3alUThl T€HEPATOPOB OT BHYTPEHHUX MOBPEXKICHUN: MPOAOIbHASA U MONEPEYHAs
muddepeHraIbHbe 3alUThl, 3alldTa OT 3aMbIKAaHWM Ha 3€MIII0. 3aIlUThl OT BHEIIHUX
3aMbIKaHUI: MaKCUMallbHas TOKOBas 3allUTa ¢ OJOKUPOBKOM MO HAMpPsHKEHUIO, TOKOBAs 3allUTa
0o0paTHOW MOCIIEAOBAaTEIFHOCTH, AMCTAHIIMOHHAS 3aliuTa. PexoMmeHJanuu 1o BbIOOpY THIA
3amuT. CTpyKTypHas cxema 3aluThl FeHeEpaTopa.

27. OcoOGeHHOCTH 3alIUTHI OJIOKOB reHepaTop-Tpanchopmarop (aBroTpanchopmaTop).

28. 3ammra sneKTpoABUraTesneil. Buabl NoBpexIeHU 1 HEHOPMAIIBHBIX PEKHMOB PaOOThI
3JIEKTPOJIBUTATENEH. 3alliTa OT BHYTPEHHUX MOBPEXKAECHUM. 3alllUTa OT MEPErPy30K.

29. CTpyKTypHas cxeMa 3aluThl dNeKTpoaBuratesniss. OCOOCHHOCTH 3aIUThI CHHXPOHHBIX
JIBUTATEJIEH.

Bunel noBpexieHuid 1 TpeOOBaHUs, PeAbIBIsIEMble K 3amuTe. [IpHHINIBI BBITOIHEHUS
3aIlUT: TOKOBBIN, TUCTAHIIMOHHBIN, UG HepeHIInaTbHbIN.

30. Auddepenumanbras TokoBas u AuddepeHnnanbaas TOKOBas C TOPMOKEHUEM 3alUTa
JIBOMHON cHUCTEMBbl IUH C (UKCUPOBAHHBIM MPHUCOCAMHEHHEM »JJEMEHTOB. 3alluTa IIHH
TE€HEPATOPHOrO HAIIPSKEHMUSL.

31. PesepBupoBanue neiictBusi 3anmuT.CriocoObl pesepBupoBanus. JlocToMHCTBA U
HEIOCTAaTKU OJIMKHETO U JAJBbHETO Pe3epBUPOBAHMSL.

32. [IpUHIUIIBI BBITTOJTHEHHUS CXEM YCTPOMCTB PE3€PBUPOBAHUS MPH OTKA3€ BBIKIIOYATEIS
(YPOB).
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33. BcmomorarenbHbie (YHKIMH IUPPOBON penerHoi 3amurThl. Pukcanus Mecra
noBpexJaeHus. KOHTposb HCpaBHOCTH LIU(POBBIX 3aAIIHUT.

34. OcoOGeHHOCTH HKCIUTyaTallii MUKPOIIPOIIECCOPHBIX 3AIIUT U aBTOMAaTHKHU.

35. Hanexnocth (YHKIIMOHUPOBAHUS CHUCTEM c nu(poBEIMU pene.
[Tomexo3anueHHOCTh HU(POBBIX perie

36. CoBpeMEHHBIE CpEICTBA W METOJbl MPOBEPKU YCTPOMCTB PEICHHOW 3alUTHl U
ABTOMATHKH.

OcHOBHBIE XapaKTEPUCTUKU YCTaHOBOK. McHbITaTeNIbEHBIE YCTAHOBKU M yCTPOMCTBA IS
IIPOBEPKHU MIPOCTHIX 3ALIUT.

37. MeToibl 1 CpeACTBA MOJICITUPOBAHUS PEKMUMOB paOOTHl M1 aBTOMATHKH SHEPTOCHUCTEM.

38. Kparkasg xapakTepUCTHKa annapaTHO-IPOrpPaMMHBIX KOMILIEKCOB MOJEIMPOBAHUS
JHEPrOCHUCTEM, UX JOCTOMHCTBA U HEJNOCTATKHU.

39. ABromaTtuyeckoe noBropHoe BkitoueHue (AIIB) aieMeHTOB B HEprocucTeMax.

Hasnauenwne u Bunbsl AIIB: ATIB nmunwmii ¢ omHOCTOpOHHUM TTUTaHueM; TpexdazHoe AIIB
JUHUHK ¢ AByXcTOpoHHUM nuTanueM; AIIB mmnH u Tpancdopmartopos; ogHodaznoe AIIB; AIIB
3JIEKTPOJIBUTATENICH.

40. IIpuHuunel ¥ cpencTBa peanuszanuu pasnuuHblx AIIB. ABromarnueckoe BKIIIOUEHUE
pesepBHOro (ABP) nmutanus u 060py10BaHUs B SJHEPTOCUCTEMAX.

41. ABTomMaTHuecKasi CHHXPOHM3AIMS CHHXPOHHBIX MalllHH.

42. llpuHuMnObl M CpPENCTBA pealu3alid aBTOMATHYECKOW CaMOCHHXPOHHU3AIU
TE€HEPAaTOPOB B SHEPTOCUCTEMAX.

AHanu3 nporecca U yCJIOBUM TOUHOW CHHXPOHU3AILIUK T'€HEepaTopa.

43. IlpuHuunel ¥ CpencTBa pealu3aluy aBTOMAaTHUYECKOM TOYHOM CHHXPOHU3ALUU
TEeHEPAaTOPOB B DHEPTOCUCTEMAX.

44. ABromarnueckas yacToTHas pasrpyska (AUP) B sneprocucremax. Meroauka pacuera
1 criocoObI peanuzanuu AYP.

45. Tlpunuunel u cpenactBa peanuzauuu AYP u uvacrorHoro AIIB. Perynupoanue
HAIPSDKEHUS U PEaKTUBHOM MOIHOCTU B DHEPrOCUCTEMAX.

46. APB c xommayHmupoBaHHMEeM, B TOM uyHcle (a30BBIM M  YIPaBIsSEMbIM,
JNIEKTPOMAarHUTHBIM KOPPEKTOPOM HaMpsKEHUs, B TOM YUCIIE JBYXCUCTEMHBIM, UX OIIEPATOPHBIC
(YHKIMOHATIBHBIE CXEMBI U XapaKTePUCTHKH;

47. APB ¢ BBICOKOYACTOTHOH CHCTEMOW BO30YKIEHHUS, orepaTopHas (pyHKIIMOHAIbHAS
cxeMa APB wu ero xapakrepucruku; APB cunpHOro neilcTBus, €ro omnepaTopHble
(YHKIMOHATIbHBIE CXEMBI M XapaKTEPUCTHKH.

48. IlpuHUIMIBI U CPENCTBA pealu3ali pa3audHbIX BUAoB U Tunos APB. I'pynmnosoe
ynpaBiieHue Bo30yKICHUEM IeHEpaToOpOB.

49. IIpyHLMIIBI U CPENICTBA PEATU3ALUU PA3INYHbIX BUJIOB aBTOMAaTHYECKUX CTATUYECKUX
PEryIsTOPOB HAIIPSKEHUS U PEAKTUBHON MOIIHOCTH B YHEPTOCHCTEMAX.

50. ABTOMaTH4ECKOE PETYJIUPOBAHUE YACTOTHI K AKTUBHOM MOIIHOCTH B YHEPIOCUCTEMAX.

51. IlpoTuBoaBapuiiHas aBTOMAaTHUKa >HEProcucTeM. MeTojbl, COCOOBl M MPUHIIMIIBI
pean3anyy pa3IudHbIX BUJOB IPOTHBOABAPUIHOIO YIPABICHHUS B JHEPTOCUCTEMAX.

52. IlpuHUUIBI U CPEACTBA pealln3allii aBTOMATUKU MPEAOTBPALLEHUS U IPEKPALICHUS
ACMHXPOHHOTI'O PEKUMa B SJHEPTOCUCTEMAX.

53. IlpyHUMOBI U CPEACTBA peajld3alli¥ aBTOMATUYECKOTO ABAPUITHOIO YIIPaBJICHMUS
MOIIIHOCTBIO TYpOHH.

54. IlpyHUMIIBI U CpEACTBAa pealu3alyy MPOTHUBOABAPUITHONW aBTOMATUKHU OI'PAaHUYEHUS
4acTOTBI, HAIIPSKEHUS, IEPETOKOB MOIIHOCTH M IP.
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