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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Lens: hopMupoBaHue 3HAHUH O COBPEMEHHBIX CPECTBAX PEICHHOMN 3alIUTHI M aBTOMAaTHKU Kak 00 OCHOBHBIX CPEACTBAX
MOBBIIIEHHS HaJIeKHOCTH PabOTHI AIEKTPOOOOPYIOBaHUS B HOPMAJBHBIX, ABAPUIHBIX U MOCICABAPUIHBIX PEXKU-MaX.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.B

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.1.1

2.1.2 | IlepeHanpsKeHUs. U U30JI1US

2.13

2.1.4 | TexHonoruyeckast paKkTuKa

2.1.5 | DnexTpuyeckas 4acTh JIEKTPOCTAHLMI U TOACTAaHIIMN

2.1.6 | DneKkTpodHEPreTHIECKHE CUCTEMBI U CETH

2.1.7

2.1.8 | UadopManioHHO-M3MEpHUTEITbHAS TEXHHKA

2.1.9 [ [IpneMHUKH U TOTPEOUTEIH SIICKTPOIHEPTHH CHCTEM HIICKTPOCHAOKCHUS

2.1.10

2.1.11 | DnexTpoMaruuTHast COBMECTUMOCTD B 3JIEKTPOIHEPTETHKE

2.1.12 | TeopeTHueckue OCHOBBI DIIEKTPOTEXHUKI

2.2 | AucuMnJMHbI M NPAKTHKH, 15 KOTOPbIX OCBOEHUE TAHHOH TUCHUILUINHBI (MO1Y/Is1) HEO0OX0AMMO KaK
npeauiecTByIoLee:

2.2.1 | Jlornueckue KOHTPOJUIEPH! B CUCTEMAX YIPABICHUS U 3aIIUThI

222

2.2.3 | HayuHo-uccnenoBaTensckas padbora

2.2.4 | OCHOBBI Hay4YHBIX HCCIEIOBaHUI

2.2.5 | OCHOBBI KCIUTyaTallMd CHCTEM 3JIEKTPOCHA0KEHUS

2.2.6 | [IpepaumnoMHast MpaKTHKA

2.2.7 | TlpoekTHpOBaHHUE CHCTEM AJIEKTPOCHAOKEHHS

3. KOMIIETEHLIMHA OBYYAIOLIETOCSI, POPMHPYEMBIE B PE3YJIBTATE OCBOEHUS I CLIMTITITAHBI
(MOJYJIS)

IIK-1: CnnocodeH BbIOMPATH ¥ PeaIN30BbIBATH HA NMPAKTHKE 3(P(PEeKTUBHYIO METOIUKY HCCIETOBAHNS TAPAMETPOB U
XapaKTePUCTHK IJIeKTPOOOOPYI10BAHHUS, CXeM, YCTPOICTB U J1eKTPOTEXHUYECKUX YCTAHOBOK MpeaNpusiTHi

[IK-1.1: 3HaeT MeTOUKH MPOBEICHUS UCCIIEIOBAaHUI TapaMETPOB U XapaKTEPUCTUK 3JIEMEHTOB H CHCTEM 3JIEKTPOOOOPYHAOBAHHS

IIK-1.2: Brnaneer MeTomamMu ¥ TEXHUYECKUMU CcpeacTBaMu HUCCIEA0BAHUM U JUArHOCTUKHU OJICKTPOOHEPI€TUYCCKOTO U
AJICKTPOTCXHUYCCKOTO o6opy11013aHI/151

TIK-1.3: YMeeT npuMeHATh aKTyalbHyI0 HOPMaTHBHYIO JOKYMEHTAIHIO B 0OPMIIATE Pe3yIbTaThl HAyIHO-HUCCIEI0BATEIECKIX U
OIBITHO-KOHCTPYKTOPCKUX padoT

IIK-4: CnocoGeH o6ecnieYnBaTh PacuéT, TpedyeMble Pe;KUMBI 1 3aIaHHbIE MapaMeTPbl TEXHOJIOTHYeCKOro Mpoiecca padoThl
10 32JaHHOW MEeTONKe YJIEKTPOIHEPTeTHYECKHX CHCTEM H ceTell, JIeKTPHYecKUX CTAHIMIA U MOACTAHIUI B COOTBETCTBHH C
HOPMATHBHBIMH JOKYMEHTAMH

ITK-4.1: 3HaeT NPHUHIMITE PETYINPOBAHMS ITAPAMETPOB PeKUMa PadOTH 00BEKTOB IPO(HECCHOHATTFHON AEATEITBHOCTH

[1K-4.2: Brageet MeToAMKaMHU pacyeTa HOPMAIBHOTO U aBAPUIHBIX PEKUMOB PAOOTEI 00BEKTOB MPOPECCHOHANBHOMN ESITeIbHOCTU

ITK-4.3: YMeeT OLeHUBATh TEXHUYECKOE COCTOSIHUAE 000PYIOBaHMUS, HHKCHEPHBIX CHCTEM, 3IaHUH U COOPY)KEHHI
TpaHC(HOPMATOPHBIX MTOJCTAHIIUNI U paCTIPEACTUTEIBHBIX ITYHKTOB

ITK-4.4: YMeet paboTaTh C TEKCTOBBIMHU PEaKTOPAMH, SIMEKTPOHHBIMH TaOIUIIaMH, 3JIEKTPOHHOH ITOYTOH U Opay3epamu,




CIELMAIN3UPOBaHHBIMY [IPOrPAMMaMH

I1K-4.5: Bnageet HaBbIKaMK YTCHUS IEKTPHUSCKUX CXEM U TIPUMEHEHHSI CITPaBOYHON HH()OpMAIMK B 00JIaCTH TEXHHYECKOTO
00CITy’)KBaHHA M pEMOHTa ycTpoiicTs P3A

[1K-4.6: YMeeT mpuMeHATh MOOMIIBHYIO allapaTypy U CTalMOHAapHEBIE CPEICTBa MOHUTOPHHTA TEXHUYIECKOTo cocTosHust DTO

[IK-4.7: YMeeT olleHHBaTh COOTBETCTBHE PE3YJIbTATOB UCIBITAHUN M U3MEPEHUs MapaMeTPOB 00BHEKTOB KOHTPOJISI TPeOOBaHUSAM

HOPMATHUBHBIX IIPABOBLIX AKTOB, JIOKAJIbHBIX HOPMAaTHBHBIX aKTOB U TEXHUYECKOU JAOKYMCHTAIIUH

B pe3yabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqaloumﬁca JOJIZKCH

3.1 |3naTh:

3.1.1 | - [IpuHOMTEI TOCTPOCHHS M (PYHKIIMOHUPOBAHHS OCHOBHBIX THIIOB YCTPOICTB peNIeHHO 3aIUTH M aBTOMaTHKH

JJIEKTPOIHEPIreTUYECKUX YCTPOUCTB.

3.1.2 | - Texaugeckue mapaMeTpsl YCTaBOK ISl oOec-reueHns 3¢ (GEeKTUBHOM 3aIIUTHI OT aBapUIHBIX M AHOPMAIBHBIX PEXKIMOB.

3.2 | YMeTh:

3.2.1 |- AHanKU3UPOBATH PEKUMBI PAOOTHI IJTEKTPO-IHEPIETUUECKOT0 000PYIOBAHUS IEKTPOIHEP-TETHUCCKAX CHCTEM H

IIPOU3BOIUTH BLI60p 3JIC-MCHTOB peﬂeﬁHOﬁ 3alliThbl 1 aBTOMAaTUKU.

3.3 | Bnagersn:

3.3.1 |- Merogamu aHanm3a pe>KUMOB PaOOTHI AJIEK-TPOIHEPTETHYCCKOTO M AEKTPOTEXHUIECKOTO 000PYIOBaHHS

QJICKTPOIHECPICTUICCKUX CUCTEM U MCTOAAMHU pacqéTa mapaMeTpoOB yCTpOﬁCTB peﬂeﬁHOﬁ 3alllUThl © aBTOMAaTHUKU.

3.3.2 | - HaBbikamu pacyéra u BEIOOpa YCTABOK 3aIUTHI OCHOBHOTO 00OPYIOBAHUS MIEKTPHUCCKAX CETEH U AMEKTPHISCKUX

CTaHLUH.
4. CTPYKTYPA JUCHUTIIUHbBI (MOAYJIs)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | YUacosn | Jluteparypa | IlpIlo
3aHATUSA / Kype AroT
Pazgen | Paspea 1. U3MepuTenbHbIe Ipeodpa3oBaTeu
Jlex W3mepurensHble npeobpa3oBarenu /JIex/ 5 0,5 J1.1 0
JI1.2J12.2
IIp Br160p TpaHchOpMATOPOB TOKA M HAPSHKEHUS [T CXEM pelieiiHOM 3a- 5 1 JIT.1 0
mutel /TTp/ JI1.2J12.2
€)!
JIab CxeMBl COeTUHEHUS H3MEPUTETBHBIX TpaHC(HOPMATOPOB ToKa. /J1ab/ 5 2 J1.1 0
JI1.2J12.2
Cp H3mepurenbHble ipeobpasoBarenn /Cp/ 5 12 JI1.1 0
J11.2J12.2
32
Paszmen | Pa3gen 2. H3MepuTeIbHbIE OPTaHbI pesieiiHOM 3a-IUThI U
aBTOMATHKHU HAa MHKPO3JIeK-TPOHHOI 3JIeMeHTHOI 6a3e
Jlex M3mepuTenbHbIE OpraHbl pesieHHOM 3a-ITUTHl M ABTOMATHKH HA 5 0,5 JIT.1 0
MHKPO3JIEK-TPOHHOM dJIeMeHTHO# 6a3e /JIek/ J11.2J12.2
IIp OcoOeHHOCTH pacuéTa TOKOB KOPOTKOTO 3aMBIKAHHUS JUIS ONPEICIICHHS 5 0 JI1.1 0
YCTaBOK peNeitHoi 3amuThl u apromatuku /I1p/ JI1.2J12.2
31
Cp M3mepuTenbHbIE OpraHbl pesieiHOM 3a-UTUTHl M ABTOMATHKH HA 5 13 JIT.1 0
MHKPO3JIEK-TPOHHOMH »IeMeHTHO# 6a3ze /Cp/ J11.2J12.2
32
Pazgen Pa3gen 3. llpuHuunbl AeiicTBUA 3a1UUT, GUKCH-PYIOIIUX OTKJIOHEHHE
KOHTPOJIMPYeMOii BeJTUYHHBI
Jlek TIpuHIUIBI NeHCTBUS 3AIIUT, GUKCU-PYIOIINX OTKIOHECHHE 5 0,5 JIT.1 0
KOHTPOJIUPYeMOH BeTTMIHHEI /JIex/ JI1.2J12.2
IIp Pacuér 3ammrT nuHMI HanpsoxeHueM 6-35 kB /Tp/ 5 1 J1.1 0
JI1.2J12.2
31
Cp TIpuHIUIBI NeHCTBUS 3aIIUT, GUKCU-PYIOIINX OTKIOHEHHE 5 12 JI1.1 0
KOHTpOJIpyeMoi BerrmauHbI /Cp/ JI1.2J12.2
32




Paznen | Pa3znmen 4. IIpuHUUNBI JeficTBUS 3a1IMT, OCHOBAH-HBIX HA CPABHEHUM
KOHTPOJIMPYeMBbIX BeJTUYMH
Jlex IIpuHIMTBI AEHCTBYSA 3aIIUT, OCHOBaH-HBIX HA CPAaBHEHUU 0,5 JI1.1
KOHTPOJUPYEMbIX BenduH /JIex/ JI1.2J12.2
IIp Pacuér 3ammrT nuHMi HanpspxerueM 110-220 xB /TIp/ 1 J1.1
JI1.2J12.2
31
Cp IIpuHIMIIBI EHCTBUS 3alIUT, OCHOBAH-HBIX Ha CPABHEHUHU 13 JIT.1
KOHTPOJIMPYEeMBIX BennauH /Cp/ JI1.2J12.2
22
Pazgen | Pa3pmen 5. 3amura TpaHcdopMaTopoB U aBTO-TPaHC(OPMATOPOB
Jlex 3ammTa TpaHc(hopMaTOpoB U aBTO-TpaHC(hopmaTopoB /JIex/ 0,5 J1.1
JI1.2J12.2
Ip Pacuér 3amut Tpancdopmartopos /IIp/ 1 JI1.1
JI1.2J12.2
31
Cp 3ammrTa TpaHc(hopMaTopoB U aBTO-TpaHc(opmaropos /Cp/ 12 J1.1
JI1.2J12.2
22
Paznen | Pa3gen 6. 3amuTa cMHHXPOHHBIX FeHEPATOPOB M 0JIOKOB reHepaTop-
TpaHcdopmarTop
Jlex 3amuTa CHHXPOHHBIX T€HEPaTOpOB U OJIOKOB reHepaTop- 1 JI1.1
tpancdopmarop /Jlex/ J11.2J12.2
Ip Pacuér 3amut renepatopos /I1p/ 2 JI1.1
JI1.2J712.2
31
Cp 3amuTa CHHXPOHHBIX T€HEPaToOpOB U OJIOKOB reHepaTop- 13 JI1.1
Tpancopmarop /Cp/ JI1.2J12.2
22
Paznen | Paspmen 7. 3amuTa aCHHXPOHHBIX H CHHXPOHHBIX
3J1eKTPOABUTaTeIei
Jlex 3amuTa aCHHXPOHHBIX U CUHXPOHHBIX 3NeKTpoaBurareneit /Jlex/ 1 JI1.1
JI1.2J12.2
Cp 3anuTa aCHHXPOHHBIX U CHHXPOHHBIX dJieKTpojaBurareneit /Cp/ 12 JI1.1
JI1.2712.2
22
Paznen Pasgen 8. 3amura IMH CTAHIUI M TOACTAHIUI
Jlex 3amura MUH CTaHIUNA U ToacTanui /Jlex/ 1 JI1.1
JI1.2J12.1
J2.2
JIab MaxcumarbHas TOKOBas 3aIUTa/0TCeUKa ABYX JIMHUN 3JIeKTpoIepena-an 2 J1.1
C OZIHOCTOPOHHUM NHUTaHUEM. JI11.2J12.2
/J1a6/
Cp 3anura MUH CTaHIW| 1 oacTtaniuii /Cp/ 13 JIT.1
JI1.2J12.2
22
Paznen | Pa3snmen 9. PeryimpoBaHue HANPsIKeHUs M PeaK-TUBHOI MOILIHOCTH B
JHeprocucremMe
Jlek PerynupoBanue HanpsKeHHUs U PEaK-THUBHOM MOIIIHOCTH B 1 JI1.1
sHeprocucreme /Jlex/ JI1.2J12.2
Cp 6 /Cp/ 12 J1.1
JI1.2J12.2
22
Pazgen | Pasgen 10. ABTOMaTH4YecKoe peryJupoBaHHe Ya-CTOThI M AKTUBHOMM
MOIIHOCTH HA JJIeK-TPOCTAHIUSIIX H B JHEProcucreMax
Jlex ABTOMAaTHUYECKOE PEryIMPOBAHUE Ya-CTOTHI U aKTUBHOM MOIHOCTY Ha 1 J1.1
9JIEK-TPOCTAHIMAX U B dHeprocucreMax /JIex/ JI1.2J12.2
JIab AIIB nunuii anekrponepeaady ¢ OAHOCTOPOHHUM U ABYCTOPOHHHUM ITH- 2 JIT.1
taHueM /J1a6/ JI1.2J12.2
Cp ABTOMaTHYECKOE PEryJIMpOBaHUE Ya-CTOTHI U aKTUBHOM MOIIIHOCTH Ha 13 JI1.1
9JIEK-TPOCTaHIMAX U B dHEprocuctemax /Cp/ JI1.2J12.2
22
Paznen | Pasgen 11. [IpoTuBoaBapuiiHasi aBTOMAaTHKA YHEP-TOCHCTEM




Jlex IIpoTuBoaBapuitHas aBTOMaTHKa 3Hep-rocucteM /JIex/ 5 0,5 J1.1 0
J11.2J12.2
IIp AIIB nuHuit snexTponepeayu ¢ OJHOCTOPOHHUM U JBYCTOPOHHUM ITH- 5 0 JIT.1 0
tarneMm /I1p/ JI1.2J12.2
€)!
UKP Wnas xonTaktHas padota /UKP/ 5 4 J1.1 0
J11.2J12.2
Cp IIpoTuBoaBapwuiinas aBTomMatnka suep-rocucrem /Cp/ 5 13 JIT.1 0
J11.2J12.2
32

5. COJEPKAHME JUCHOUILIAMHBI (MOIY.JIST)

Tema 1. I3meputensHble mpeodpazoBaten [1-5]

Hasnauenue tpanchopmaTopoB Toka. [[puHIUN AeHCTBUS, KOHCTPYKTUBHOE BBI-TONTHEHHE. OCOOCHHOCTH paboThI
TpaHc(hOPMATOPOB TOKA B CXEMax PEJICHHON 3alU-ThI, TIOTPEITHOCTH. BBIOOp TpaHc(hOopMaTOpOB TOKA JJI CXEM PEIICHHOI 3alUThI.
Cxe-MbI COZIMHEHHSI TPAHC(HOPMATOPOB TOKA U M3MEPHUTEIBHBIX OPTaHOB 3aIIHT.

Hasnauyenue tpanchopMaTOpoB HampspKeHus. [IpUHIKIT IefCTBHS, KOHCTPYKTHB-HOE BBIIIOJHCHUE, THIIOBBIC CXEMBbI COCTUHCHHUS.
IMorpentHoctH TpaHcHOPMaTOPOB HANPsHKEHUSL. BEIOOp TpaHC)OpMAaTOPOB HATIPSDKEHUS VTS PENICHHON 3alIUTHI, HX IPOBEpPKa.

Tema 2. M3MeputenbHbIe OpraHbl peeifHoON 3aIUThl ¥ aBTOMATHKH Ha MHKPOJICKTPOHHOMH 3/ieMeHTHOH Oa3ze[1-5]

OCHOBHBIE CXEMbI IPUMEHECHUSI ONIEPALIMOHHBIX YCHINTENEH: TIOBTOPUTEIb HANPSHKEHNUS, HHBEPTUPYIOIINHA 1 HEMHBEPTUPYIOLIHI
ycunmuTenu. THITOBBIE CXEMBI ONIEPalMOHHBIX YCHITUTENEH, HCITOTb3YeMBbIe B KauecTBe (DYHKIIMOHAIBHBIX 3JIEMEHTOB 3aIUTHL:
YCHITUTEINb-0T PAHNIHUTENb, CyMMAaTOD, TU(pdepeHInaNbHbIA YCHIUTEh, KOM-TTapaTOpPhL, JaTIYNKH TOKAa U HAIPSDKCHHUS.

Tema 3. IIpuHIMIBI AEHCTBHS 3aUT, GUKCHPYIONIUX OTKJIOHEHHE KOHTPO-JIMPYeMOH BennIuHBI[ 1-5]

MaxkcuMasbHble TOKOBBIE 3aILUTHI C HE3aBUCUMOM U 3aBUCUMOH BBIACPIKKOM Bpe-MEHM, IPUHLHUI ieficTBUs. [IprMeps! BHIIOTHEHUS
MaKCHMAJIbHBIX TOKOBBIX 3amuT. Pacyer mapamerpos. OGsacTs IPUMEHEHHS, JOCTOMHCTBA M HEJOCTATKH.

TokoBbIe cTyneHYaTbIe 3aIIUTHI. [IpHHINI BBITOIHEHUS, pacueT HapaMeTpoB, MPUMEpPHI CXeMHBIX peleHuil. O6mas oLeHKa
TOKOBBIX CTYIEHYATHIX 3aIUT, 001aCTh IPHIMEHEHUS.

MaxcumarnbHasi TOKOBas 3aIlUTa ¢ OJIOKUPOBKOI MO HanpspkeHuto. [IpuHINT nei-CTBHS, pacyeT mapaMeTpoB, 00J1acTh MPUMEHEHHS.
MaxcumanbHasi TOKOBas HallpaBIICHHAs 3allUTa, Ha3HAUCHUE, IPUHIUI ASHCTBUSL.

ITpumep cxembl MaKCUMAalIbHOM TOKOBOH HAIlpaBIE€HHON 3aILlUTHI, pacyeT napa-MeTpoB. HempocTaTku 3alUThl 1 BO3MOYKHBIE
CTIOCOOBI UX ycTpaHeHus. O0acTs MPU-MEHEHHUS 3aINTEL.

Jucranuuonsas 3amuta. [Tpunnun gelicteus. XapakTepUCTUKU U3MEPUTEIbHBIX OPTaHOB AUCTAHLIIMOHHON 3aIlIUThI U
onpenesnsomue ux axropsl. CTpyKTypHas cxeMa IOCTpOeHHs 3alnThL. [loBeieHre 3anyThl IpH BOSHUKHOBEHUH Ka4aHHi B
9HEPrOCH-CTEME, IIPUHIIHITHI BBITTOJIHEHHUS OJIOKHPOBOK OT KadaHHH. Pacuer mapameTpoB cpaba-ThIBaHHS AUCTAaHIMOHHO 3aIIUTHIL.
O06acTh IPUMEHEHUS, JOCTONHCTBA U HEOCTATKH.

Tema 4. IIpuHIUNBl AEHCTBUS 3aIIUT, OCHOBAHHBIX Ha CPABHEHHU KOHTPO-THPYEMBIX BETHUHH[ 1-5]

ITpononeHast u monepedHas auddepeHIaibabe 3amuThl. [IprHINT necTBrs, IPUYHHEI BOSHUKHOBEHNS TOKOB HebaslaHca, pacueT
apaMeTpoB cpadaThIBaHUs, JO-CTOMHCTBA U HEOCTATKHU, 00JIACTh IPUMCHEHHS.

JuddepennunansHo-¢pasnas 3ammra. [Ipuanun nefictsust, oonacts npuMenenns. OcHoBHble opransl JIM3 muHuM S1eKTponeperadn
¥ BEIOOp MapaMeTpoB MX HACTPOH-KH.

BbICOKO9aCTOTHBIC KaHAIIBI CBS3H M MPUHITUITEI MX HCHONTB30BAHUS JJIS OCYIIECTB-JICHHS HAIIPaBJICHHOHN 3aIIUTHI ¢ OJOKHPOBKOM.
OuIpTPOBas HaMpaBJIeHHAS 3aIIUTa C BBICOKOYACTOTHON OJOKUPOBKOM.

IToBeneHHe HaNpaBICHHBIX 3aIIHUT ¢ OIOKUPOBKOH Mpu KayaHusaxX B DDC U B HEMONHO(DA3HBIX PEKUMAX.

CpaBHeHHME HANPABICHHOM 3aIUTHI ¢ BEICOKOYAaCTOTHOH OIOKMPOBKOH 1 an(de-peHnnansHo-(Ga3HBIX 3aIIuT.

Tema 5. 3amuta TpanchopMaTopoB U aBToTpanchopmatopos[1-5]

3amuTa TpaHCc(HOPMATOPOB M ABTOTPAHC(HOPMATOPOB. BHABI MOBPEXKICHUI U HE-HOPMATFHBIX PEXKUMOB TPaHC(HOPMATOPOB U
aBTOTPAaHC(HOPMATOPOB. 3aMUTHI TPAHC-(OPMATOPOB OT BHYTPEHHHX MTOBPEXCHUI: TOKOBas OTceuka, nuddepeHnnanbaas 3ammra,
ra3oBas 3amuTa. [IprunHel norpermHocteil nuddepeHInanbHON 3auThl, BEI-00p Toka cpabaTeiBaHus. CpaBHUTENIbHAS OLIEHKA
3aIIUT C TOPMOKEHHEM U 0€3 TOp-MOXKeHUsL. 3alnuTa TpaHc(hOopMaToOpoB OT BHEIIHUX 3aMbIKaHHIT: MaKCHMalIbHasi TOKO-Basl 3allUTa,
MaKCHMaJIbHasl TOKOBas 3aIIUTa C OJIOKHPOBKOIT M0 HANPSHKEHHIO, TH-CTAaHIIMOHHAS 3aIUTa, 3alUTa OOpaTHON
MOCJICI0BATEIBFHOCTH, 3aI[ITa OT BHEITHNX 3aMbIKaHUH Ha 3eMITIO0. 3aIlUTa OT MEPerpy3oK.

Pexomenaruu no BeIOOpY THIA 3amuT. CTPYKTypHAas CXeMa 3allUThl TpaHC()Oop-MaTopa.

Tema6. 3ammTa CHHXpOHHBIX T€HEPATOPOB U OJI0KOB reHeparop-tpanchopmarop|1-5]

3amura reHepaTopoB. Buasl moBpexIeHni 1 HEHOPMAaJIbHBIX PEXUMOB PabOThI TeHEPATOPOB. 3aIIUTHI TEHEPATOPOB OT BHYTPEHHHUX
MOBPEXKICHUIA: TIPOAONIBHAS U MO-TIepevHast quddhepeHInanbHbIC 3alUThI, 3alIUTa OT 3aMbIKAHUH Ha 3¢MJTIO. 3aIllUTHI OT BHEIIIHUX
3aMBIKaHUH: MaKCHMaJbHas TOKOBAs 3aIlUTa ¢ OJIOKMPOBKOH 10 HANpsDKe-HUI0, TOKOBAS 3al[iTa 00paTHOH MOCIIeI0BATEIFHOCTH,
JUCTaHI[MOHHAS 3amuTa. Pe-KoMeHaaImy o BeIOOpy Trma 3amuT. CTPYKTypHAs cXeMa 3aluTsI rerepaTopa. Oco-0eHHOCTH
3aIUThI OJIOKOB TeHepaTop-TpancopmaTtop (aBToTpaHchopMaTop).

Tema7. 3amyra aCHHXPOHHBIX U CHHXPOHHBIX 3JI€KTpoABUraTenci|1-5]
3amuTa 3neKTpoABUTaTeneil. Bunbl moBpexIeHNH 1 HCHOPMAIBHBIX PEKUMOB pabOTHI MEKTPOABHraTeNeil. 3amura ot




BHYTPEHHHX NOBPEXICHUH. 3almra oT mepe-Tpy3oK. PekoMeHaaIuu mo BEIOOpY THMA 3aIIUT. 3aIUTa OT ACHHXPOHHBIX PEXUMOB U
3aTSHYBHINXCSA MycKOB. CTPYyKTypHasl CXeMa 3allUThl 3JeKTpoaBuraTens. OcCOOEHHOCTH 3alUThl CHHXPOHHBIX JBUraTENEH.

Tema 8. 3amnura MKH CTAHIUI U MOACTAHIHI[ 1-5]

Bunel noBpexneHuii u TpedoBanus, MpeabapisieMble K 3amure. [[pUHIUIBI BHI-TOJTHEHUS 3aIIUT: TOKOBBIH, AUCTAHIMOHHBIH,
muddepeHnmanbabii. JJuddepennmanp-Has TokoBas u quddepeHnnaibHas TOKOBas ¢ TOPMOXKESHUEM 3aIlMTa TBOWHOW CHCTE-MbI
IIMH ¢ QUKCHPOBAHHBIM MIPUCOCIMHEHUEM DIIEMEHTOB. 3allliTa IITUH TeHEPATOPHO-TO HATIPSKESHUSI.

Tema 9. PerynupoBaHue HallpsyKEHUS. M PEAKTUBHON MOIIHOCTH B 93HEprocu-creme [1-5]

MeToj5l, CIOCOOBI ¥ IPUHINIBI PEaTH3aIiK aBTOMAaTHIECKOTO PETyIpoBaHus Bo30yxaeHus (APB) CHHXpOHHBIX TeHEpPaTOPOB C
SJIEKTPOMAIIMHHBIMY U JHOIHO-31€KTPOMAIINHHBIMHU BO30YAUTEISIMU.

APB ¢ xoMIayHIMpOBaHUEM, B TOM 4HCIIe (ha30BBIM H YIIPABIISEMbIM, SJIEKTPO-MarHUTHBIM KOPPEKTOPOM HAIPSDKEHUS, B TOM
YHCIIe IBYXCHCTEMHBIM, UX OIepaTop-Hble QyHKIIMOHAIBHBIE CXEMBI U XapaKTepUCTHKH; APB ¢ BRICOKOYAaCTOTHON cHCTEMOMH
BO30Y)K/I€HHs, OTlepaTopHas QyHKIIMOHAIBHAS CXeMa

APB u ero xapakrepuctuku; APB cuibHOTO A€fCTBHS, €ro onepaTopHble (QyHK-IIMOHAIBHBIE CXEMBI X XapAKTEPUCTUKH.
[TpuHIUITEI U CpeicTBa pealTu3aliy Pa3IHIHBIX BUAOB 1 THIIOB APB. ['pymmoBoe ynpaBieHne BO30yKICHUEM TeHEPaTOPOB.
IIpuHIUIBI ¥ CPEACTBaA pealln3aluy Pa3IMUHbIX BUJOB aBTOMATUYECKUX CTATUYE-CKUX PErYIATOPOB HAPSKEHUS U PEAKTUBHOU
MOIIIHOCTH B SHEPrOCUCTEMAX.

Tema 10. ABTOMaTHUYECKOE PETyAMPOBAHIE YACTOTHI U AKTUBHOW MOIIHO-CTH Ha 3JEKTPOCTAaHLUAX U B 3Heprocucremax [1-5]
MeTojpl, CIOCOOBI ¥ MPUHIUIIBI PeaTU3allii aBTOMAaTHIECKOTO PETYIHPOBaHUS YaCTOTHI U aKTUBHOII MOIITHOCTH Ha
SNEKTPOCTAHIMAX U B DHEPrOCUCTEMAX.

ITpuHIMIBI U CpeAcTBa peanu3aluy aBTOMATUYECKOTO PETYIUPOBaHUS YaCTOThl U AKTUBHON MOIIIHOCTU HA 3JIEKTPOCTAHIIMSIX.
IIpuHIUIBL ¥ CPEACTBA pealn3aliy aBTOMAaTHYECKOTO PEryAMPOBaHUs YACTOThI U AKTUBHOM MOILIHOCTH B 3HEPrOCUCTEMAX.

Tewma 11. [IporuBoaBapuiinas aBTOMaTHKa 3HEprocuctem[1-5]

MeToapl, criocoObI ¥ MIPUHIIUTIBI PEeATU3aIlUH PA3TNIHBIX BUIOB IPOTUBOABAPHI-HOTO YIIPABICHUS B SHEPIOCUCTEMAX.

[IpuHIUTBI ¥ CpeICTBa pealn3allii aBTOMATHKH MPEAOTBPAIICHHUS U IpeKpalle-HUs ACHHXPOHHOTO PEXKUMa B JHEPTOCUCTEMAX.
[TpuHOUIBI U cpelCcTBa PeaTn3alii aBTOMaTHYECKOTO aBAPHIHOTO YIPABICHUS MOITHOCTBIO TypOHH.

[TpuHIMIBI U CpeicTBa peaTu3aliy MPOTUBOABAPHITHON aBTOMATHKY OTpaHHYe-HUS YaCTOTHI, HATPSHKSHUS, IEPETOKOB MOIITHOCTH
u zip.

6. POHJ OIIEHOYHBIX CPEICTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

DK3aMeH
Komruiekt npakTuie-ckux 3agaHuii
Otuet o nabopaTop-HbIM paboTam

6.2. Tembl NHCBMEHHBIX padoT

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

Tunossie BOIIPOCHI K DK3aMEHY IO NUCTIUTIINHE

1 O6mwme ceenenus o peneitnol 3amure (P3). Hasnauenue P3. @ynkuunu u cBoiictBa. OcHOBHbIE TIOHATHSA P3 1 A.

2. CrpykrypHas cxema ycrpoiictB P3 u A. IlyckoBble u n3meputenbHbie opransl P3 u A.

3. 3smeputensHbIe TpaHCcopMaTopsl. CxeMmsl 3aMeeHns TpancdopmaropoB Toka (TT) u TparchopmaTopos Hampsoxerus (TH).
Cxemsl coenunenust TT u TH. KoadpunmeHnt cxemsl.

4. VIcTOYHMKY ONEpaTUBHOTO TOKa. BapuaHThl OpraHu3aluy NUTaHUs ONEPAaTHUBHBIX LIeNel OT HCTOYHHUKOB OIIEPATUBHOIO TOKA.
OcobeHHocTH paboTHI pelle Ha TOCTOSTHHOM TOKE.

5. ITycxoBsle opraust P3 u A. O6mme cBenenus. Knaccudukanus u o603HaueHHE pere.

6. Dnexkrpomexanuueckue pese. [TpuHun 1edcTBUS 2JIEKTPOMArHUTHONW CUCTEMBI pelie Pa3IMyHOr0 KOHCTPYKTUBHOTO
UCTIONHEHM. Perre Toka, perne HampspKeHUS, pelie BpeMeHH, TPOMEXYTOYHOE U yKa3aTenbHoe peie. OcOOeHHOCTH KOHCTPYKTHBHOTO
WCTIONTHEHUS U IIPUHINN JeHCTBUS yKa3aHHEIX pere. TpeOoBaHus, IpebsIBIsIeMble K JAHHBIM Pelle.

7. Pene ¢ MHAYKIIMOHHBIM IIPUHLMIIOM JelcTBuUs. Pene Toka. Pene conpotusienuu. [lonspusoBaHHOE U T€pKOHOBOE pelle.
CraTuueckue, IOoIyIIpOBOJHUKOBEIE pesie. Pene Toka, HanpspkeHUs: U MOIIHOCTH. OCOOEHHOCTH KOHCTPYKTUBHOI'O UCIIOJIHEHUS U
NPUHIUT IeHCTBUS YKa3aHHBIX pee.

1. P3 nunwmit snextponepenaun (JISII). Knaccudukanus 3ammr. Crioco6s! oOecTieueHns CelNeKTHBHON pabOoThI 3aluT.
Bubl noBpexaeHuid 1 aHOpMallbHBIX pexxumoB JIDIT.
2. CryneHuaTble 3amnTh. TOKOBBIE 3alIUTH OT MEeXIy(a3HbX K.3. TokoBas orceuka (TO), MakcuManbHast TOKOBas 3allHTa

(MT3 JIDII) ¢ 1-HnM nutaHueM. Y CIOBHSA BEIOOpA YCTAaBOK, OIICHKA YyBCTBHTEIFHOCTH 3amuT. OCOOCHHOCTH 3aIaHUs BRIIEPKEK
BPEMEHU: HE3aBUCUMBIN 1 3aBHCUMBIH TPUHIIUIIBL.

3. CriocoObl MOBBIIIEHHS YYBCTBUTEIBHOCTH 3amuT. TokoBas orceuka (TO), makcumarnbHas TokoBas 3ammra (MT3) ¢
OJIOKMPOBKOIT 1O HANIPSHKEHHIO. Y CIIOBUS BEIOOPA YCTaBOK.
4. Hamnpasnennsie 3amutsl. CxeMbl BKIIOYECHUS pere HampasieHus MourHoctd. Hampasnernnas MT3 JIOII ¢ 2-Hum

nutanueM. TO cereil ¢ 2-HUM NMUTaHUEM. Y CIIOBUS BRIOOPa YCTaBOK.




5. TokoBble 3amUTHI K.3. HA 3emit0 MT3 nyneBoit nocnenosatensHocTi (MT3 HIT). ToxoBble 3alIUTHI ¢ 3aMBIKaHUNA Ha
3eMJII0. 3alUTa, pearupyromias Ha CyMMapHbI eMKOCTHOM TOK ceTH. OCOOCHHOCTH 3alUT AIEKTPUISCKHUX CETEH C
KOMITCHCHPOBAaHHOW HEHTpabio. Y CIIOBHS BEIOOPA YCTABOK.

6. JIMCTaHIIMOHHBIN MpUHOKN. J(MCTAaHIMOHHbIEC 3aIUTHL 3-X CTyICHJYaTas AUCTAHIMOHHAS 3alluTa. Y CIOBHS BBIOOpa
YCTaBOK.

7. 3amuTel abcomoTHON cenektuBHOCTH. Juddepenunansusiit npunnun. [IpogonsHas anddepeHnuanpHas 3ammra.
MeTo B! TOBBIIECHNS TyBCTBUTEILHOCTH 3aIIUT. Y CIIOBHS BEIOOpA YCTABOK.

8. INonepeunas nuddepennuansHas 3ammra. O0nacTs npuMeHeHus. [lonepednas auddepeHnMaNIEHO-TOKOBAs
HallpaBJICHHAs 3aIIuTa. Y CII0BUS BBIOOPA YCTaBOK.

9. 3ammTEl a0CONMIOTHOH celleKTHBHOCTH. BricokowactoTHas (BY) 3ammra. Hampasmennas BY 3ammura. Anddepenmaisao-
(aznas BY 3ammra. Y cnoBus BIOOpa YCTaBOK.

10. APB. T'enepatop kKak 00bEKT peryaupoBanusi. [IpuHIMIIEI U CPEACTBA Pealn3aluy Pa3InUHbIX BUJOB aBTOMAaTHYECKHX
CTaTHYECKUX PETYIATOPOB HANPSKEHUS U PEAKTUBHON MOIIHOCTH B 9HEPrOCHCTEMAX.

11. Mertonpl, CIIOCOOB! ¥ TIPHHITUITEI PeaT3aliil aBTOMATHIECKOTO PETyINPOBAHIS YacTOTH M aKTUBHOW MOIIHOCTH Ha
9JIEKTPOCTAHIMAX U B DHEPrOCHCTEMAX.

12. Mertozpl, ciocoObl ¥ MPHHIUIBI PeaTu3alu Pa3IUYHbIX BHJOB IPOTHBOABAPUITHOTO YMpaBIEHUs B SHEProCHCTEMAX.
13. [TpuHIMTEL 1 cpeAcTBa pealn3aldy ABTOMATHKH IPEIOTBPAICHNS W IPEKPANIeHNs] aCHHXPOHHOTO PEKIMa B
SHEPrOCUCTEMAX.

14. ITpuHIUMBI U cpeACcTBa pealu3alui aBTOMAaTHYECKOTO aBapUItHOTO YIPaBIECHUS MOIIHOCTBIO TypOHH.

15. Cucrema npoTtrBoasapuiiHoro ynpasneHus B 99C. TpeOoBaHus K crielUaNbHBIM YCTPOHCTBAM NPOTHBOABAPHITHON
aBromatukd (I1A).

16. P3 TtpancdopmaTopoB. Buis! moBpexaeHH 1 aHOPMAIBHBIX PEKHMOB TpaHchopMaTopoB. Knaccudukarms 3amur
TpaHC(OPMATOPOB.

17. Toxkossle 3amuTsl TpanchopmaropoB. TO MT3. YcioBus BeIOOpa YCTABOK M ONEHKH YYBCTBUTEIHLHOCTH 3aIlUT.
Crioco0bI MTOBBIIIEHHS TyBCTBUTEIBHOCTH 3aIIUT.

18. TokoBas oTceuka

19. MT3 ¢ O6J0KHPOBKO# MO HAMPSHKEHUIO. Y CIIOBHS BHIOOpA YCTaBOK.

20. TokoBas 3ammTa OT K.3. Ha 3eMJII0. Y CIIOBHS BBIOOpa YCTAaBOK.

21. Juddepennnanpaas 3ammra TpaachopMaTopa.

22. Crioco0bI MOBBINICHHS YYBCTBUTEIBHOCTH 3aIIHUT

23. I'azoBas 3amura (I'3) Tpanchopmaropa. [Mpunnun aetvicteus ['3. Cxema I'3. OcobeHHOCTH dKCIUTyaTanuu 1'3.

24. Kopmycnas 3ammuTa 1 0coOeHHOCTH HcnonHeHHsA. O0IacTh IPIMEHEHUs. Y CIOBHS BHIOOPA YCTaBOK.

25. P3 reneparopos. Ilpononsuas auddepennuansyas 3ammra. [lonepeunas auddepennuanpyas 3ammra. 3ammra ot
3aMbIKaHU{ Ha 3eMJII0 B 0OMOTKE CTaTopa. 3alluTa OT 3aMbIKaHHH B 1-0i U B 2-X TOYKaX OOMOTKH poTOpa (CaMOCTOSITEIILHOE
H3ydeHHE).

26. P3 mumH crannumii u noacraHuuid. TokoBas 3ammra MKMH. JUCTaHIIMOHHAS 3anuTa MKuH. [loHAs ¥ HemoJHas

muddepennnanpHas 3ammra muH. [[puHINT AeHCTBUS yKa3aHHBIX 3aIlUT. Y CIIOBHS BEIOOpa YCTABOK.

6.4. MeToguyecKkne MaTePUAJIbI, ONIPeIeISIONINe MPOLEAYPHI OLEeHUBAHUS

MeToarKa OLIEHKH 3K3aMeHa MO0 JTUCIUIIIIMHE

DK3aMeH 10 JUCIUILIMHE COACPKUT TEOPETUUECKYIO YacTh, HAIIPABICHHYIO Ha OLICHKY 3HAHWH U MPAKTUYECKYIO YacTh,
HAIPaBJIEHHYIO HA OI[EHKY YMEHHI 1 HaBBIKOB, XapaKTEPH3YIOLIUX Tanbl (OpMHUPOBAHUS KOMIIETEHIIUN. DK3aMeHAIU-OHHbIH
OMIJIeT COZICPIKUT [1BA BOIIPOCA, OXBATHIBAIOIINX OCHOBHBIE ITOHSTHUS, U3y-4aeMble B AUCLHUILIMHE U 3a/1ady. DK3aMeH IIPOBOJUTCS B
IIICEMEHHOM BHJE (3a-71a4a) ¥ yCTHOH (opMe - OTBETHI Ha Bompockl. Ilocie momydeHus sK3aMeHannoH-HOTo OmreTa
oOyuaromeMycst mpeacTaBIseTcs 60 MUHYT JUIs pelIeHus 3aJa4l U TOJTOTOBKU K OTBETaM Ha BOIIPOCHI OHIIeTa.

O1eHKa 3a 3K3aMeH BBICTABIAETCA C y4€TOM Pe3yabTaTOB BBITOTHEHHS TEO-PETUYECKON 1 MPAKTUIECKON YacTeil B COOTBETCTBUU C
TPUBEICHHBIMH HIDKE Tpe-00BaHMSMU. VITOroBEIN Oat

"oTIMYHO" - MOTy4aeT 00ydJaroIuiics, KOTOPHII JaeT MPaBIIbHBIE OTBETHI HA 2 BOIIPOCA, CBOOOIHO BIageeT MOHATHHHBIM
anmapaToMm, pelieHre 3a/1a41 BBIOJHEHO B OJHOM o0beMe U 0e3 ommook;

"xoporro" - [IpaBuibHBINA OTBET HA 1 BOMIPOC U MPH OTBETE Ha 2-0i BOMPOC 00Y-YAIONIMHACS TOMYCKAET OIMNOKK MPUHIUITHATBHOTO
XapakxTepa, Ie-MOHCTPUPYeT He 10 KOHIa c(hop-MMHPOBaHHBIE KOMITCTEHIINH WM TIPH OTBETE Ha 00a BOTIpoca 00y-Jaromuics
JIOMyCKaeT HeNPUHIIU-THAIbHbIE HETOYHOCTH IIPU U3JI0)KEHUU OTBETOB, PelrieHne 3a1a4u BBINOIHEHO B IOTHOM 00BeMe, HO C
OLIMOKaMU He BIMAIOIMIMMH Ha alTOPUTM pacyera;

"ynoBneTBopuTensHO" - IIpu oTBeTE Ha 00a Bompoca 00y-4aroIHiCs OIyCKaeT OMNOKH PHHITNITHAIFHOTO XapakTepa, Jie-
MOHCTPHpYeT He JI0 KOHIa c(hop-MupOBaHHEIE KOMIICTCHIINY, PelieHne 3ajaun BEIOIHEHO B HEIIOJTHOM 00BEMe;
"HEY/IOBJIETBOPUTENILHO" - BCE OCTANIbHBIE CITyJau.

B cnopHbIX caydasx mpenoaaBaTenb BIPaBe 33JaBaTh yTOUHSIONINE BOIPO-ChI U 1aBaTh JOMOIHUTENbHBIE TPAKTHUECKUE 3aJaHUSL.

MeToarKa OLIEHKH KOMILIEKTa MMPaKTUYCCKUX 3aJJaHUM IO TUCHUIIMHE

Komrekr MPAKTUICCKUX 3aJJaHAH 110 TUCIUTUINHE HampaBJICH HA OLICHKY yMeHI/Iﬁ 1 HAaBBIKOB, XapaKTCPU3YIOIIUX OCBOCHUC
KOMIICTCHIINH.

HpI/I MPOBCACHUHU ITPAKTUKYMa OLICHUBACTCSA JOCTUKCHUE 06y‘la}0H.[I/IMC$[ ueneﬁ, IOCTaBJICHHBIX B paGOTe B COOTBETCTBUU C
3agaareM. OIeHKa «3a4TCHOY BBICTABISACT-CS o6yqa101ueMyc;I, €CJIM OH JOCTHUT BCCX ueneﬁ, IIOCTABJICHHBIX B pa60Te, BBITTOJTHHIT
BCC 3aaHUA 11O TCMC 3aHATHA, Oq)OpMI/IJI HX COOTBETCTBYIOLIUM o6pa30M, CMOT TIpa-BUJIBHO OTBETUTH IIPU HCO6XO,HI/IMOCTI/I Ha
BOITPOCHI IIperiogaBaTelis MO CYyIIECTBY BBI-TIOJIHEHHOM pa6OTbI.




OHCHKa «HC 3a4YTCHO» BBICTABJIACTCA o6yqa}omeMyc;1, €CJIN OH HE BBINIOJIHWJI NI HE TPECAOCTABUII BCE 3a/laHU 110 TEME 3aHATHUS,
HE CMOT" TPaBUJIBHO OTBETUTH HA BO-ITPOCHI IPETIogaBaTeId 110 CYHIECTBY BBITTOJIHEHHOM pa6OTI>I.

5.4.4. MeToauKa OLICHKH JJAOOPATOPHBIX paboT

KommexT 1abopaTopHbIX paboT MO JUCHUIIIMHE HApaBIeH Ha OIIEHKY YMEHMIt U HaBBIKOB, XapaKTePHU3YIOIIUX OCBOCHHE
KOMIIETEHLIMH.

B xoMIurexT BXoaAT 1ab0paTopHBIe paboTH, KaXkaas N3 KOTOPHIX OIIEHUBACTCS] KPUTEPHUEM «3aUTCHOY» MIIH «HE 3a4TCHOY.
YcnoBusiMu c(hOpMUPOBAHHOCTHU BCEX MPETYCMOTPEHHBIX 3TallOB KOMIETEHIIUH B IIPOIIECCe OCBOSHUS 00pa30BaTENbHOM Mpo-
rpaMMBbl B YaCTH JUCLIMILUTHBI (MOJLYJIS) SIBJISCTCS BBIIOJIHEHHE BCEX J1a00PATOPHBIX PpaboT, COOTBETCTBYIOIINX JAHHOMY 3TaILy
KOMITCTEHIINH, Ha OLICHKY «3a4TCHOY.

OreHKa «3a4TEHO» BRICTABIIACTCS 00ydaromeMycs, ey paboTa BEIITOTHEHA IOJHOCTHIO, IPABIIIBHO O(OPMIIEH OTUET I10
nabopaTopHoii padore. OOyUaromuiics MIOHUMAET CoJepKaHue BBIMOJIHEHHOM paboThl (3HAET ONpeaesieH s TOHATHH, yMEThb
Pa3bSICHUTD 3HAYEHHUE U CMBICIT JIF0OOT0 TEPMUHA, UCIIONB3yEMOT0 B paboTe U T.11.), BIAAEET TEOPETUUIECKUM MAaTEPHAIIOM,
OTCYTCTBYIOT OIIMOKH IIPH ONHCAHUN TEOPHH, (POPMYIHpPYET COOCTBEHHBIC, CAMOCTOSTEIbHEIE, 000CHOBAHHEIE,
apryMEHTHUPOBAHHBIE CYX/ICHUS, HOIyCKasi He3HAYUTEIbHbIEC OMIMOKK Ha JOTIOJHUTEIBHBIE BOIIPOCH.

O1eHKa «HE 3aUTEHO» BBICTABIIAETCS 00yJaroeMycs, eCli paboTa BEIIOIHEHA MOJHOCTBIO, HO OH HE BIIaJIe€T TEOPETUUECKUM
MaTepraoM, JOIMyCKaeT ITpyOble OMINO-KH, HCTIBITEIBACT 3aTPYIHEHUS B (JOPMYITHPOBKE COOCTBEHHBIX CY)KIECHHH, HECTIOCOOCH
OTBETUTH Ha BOIIPOCHI IIPETIOIAaBATENS 110 CYIECTBY BEIOIHEHHON paboTHL.

7. YHEBHO-METOJUYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIS)

7.1 PexoMeHnayemas iureparypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, oA
JI1.1 | TonsmieB Bragumup | OCHOBBI pesieiiHOM 3alIUTHL: YIeOHOE TOCOOne TSt CTYI. Hosocubupck: HI'ABT,

dénoposuy, 3neKTpoMexaHud. (ak., 00yd. mo xKypcy "OcHOBBHI peneiiHol 3ammTsr", |2012

Maunsimesa Enena JUIS crell. ¥ OaKalaBpoB

ITaBnosHm, ConHIICB
I'puropuii Eroposuu

JI1.2 | TonsieB Bragumup | OCHOBBI DIIEKTPOIHEPTETUKU: YIeOHOE MOCOOUE [[UIs CTYI. CIell. HoBocubupck: HI'ABT,
OEnopoBu, 180400 "DnexTponpuBo U aBTOMAaTHKa MpoM. ycTaHoBOK" 1 240600 2012
Mansiuesa Enena "JKCIUTyaTalys CyIOBOTO AIEKTPOOOOPYIOBAHHUS U CPEICTB
ITaBnosua, ConHues aBTOMATHKH" |

I'puropuii Eroposuuy,
Mouanun Koncrantun

CepreeBuu
7.1.2. JlonoIHUTEILHAS JIMTEpaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, TOA
JI2.1 | Kpynosuu B. 1., CripaBOYHUK IO MPOCKTHPOBAHUIO ABTOMATH3UPOBAHHOTO MockBa: DHeprousar,
Bapeious 10. T, JNEKTPONPUBOJA U CUCTEM YIIPABIECHUS TEXHOJIOTHIECKUMHU 1982
Camosep M. JL. npoLueccaMu
JI2.2 | Kpymnosuu B. U. CripaBo4HUK MO MPOEKTUPOBAHHUIO DIIEKTPUUECKUX CETeH U Mocksa: DnekTpousar.,

AJEKTPOOOOPYIOBAHUS 1981

7.2 Ilepeuenb pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOIM ceTH ""UnHTepHeT"

21 MBanoB M.H.. Meroanueckne yka3aHus K MPaKTUYECKUM 3aHATHIM 0 TUC-IUILTHHE «Peneiinas 3ammra u
aBTOMATH3AIUS YJICKTPOIHEPTETHUECKUX cHcTeM» [DnekTponHsIii pecype] / M.H.MBanos: - HoBocubupck: CI'YBT, 2018.

22 7. HBanos M.H.. MeTtoandeckue ykazaHus K KypCOBOMY IPOEKTHPOBaHMIO IO AucuuiuiuHe «PeneiiHas 3amura u
aBTOMAaTH3aLUs DJIEKTPOIHEPTeTHUECKUX crucTeM» [DnekTponHslii pecype] / M.H.MBanos: - HoBocubupck: CI'YBT, 2018

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Haznauenue Ob6opynoBanue
TTomemenue s | Kommnekr  yuebnoit mebemn; I[IK — 10 mT., nogkimoueHHBIX K cetd "HHTepHer" u
CaMOCTOSATEIbHOMN paboTHI | 0OOeCreUnBaIONIMX ~ JOCTYIl B 3JEKTPOHHYIO  HMH(OPMAIMOHHO-00pa30BaTEIbHYI0  Cpemy
00yJaronxcs YHuBepcuTeTa.
YuebHas ayJAUTOpHs quist | AynutopHas nocka; Kommiekt ydae6HOM mebenn; MymptuMenuitHoe obopymosanme: IIpoexTtop
MIPOBEICHUS TPYIIOBBIX u | (cranmoHapHbIi), 3KkpaH (ctanuoHapuslii), [IK (craumonapusiit), 2 mr.; JlabopaTopHble CTEHBI:

UHIUBUAYalbHBIX KOHCYNbTalMi | Mogens oHeprocucremsl MOC-3, «DnekTposHepreTHka», 2 IWT., PacnpenenurenbHbie
YCTPOWCTBA BJEKTPUYECKUX CTaHIUK u mnoxcranmuii 35-750 kB, 2 mr., OnepaTuBHbIC
NEPEKIIOUYEHUSI B  paClHpElieNUTENIbHBIX YCTPOMCTBAX CTAaHIMM M NOACTAaHUMH, 5 1IUT.,
Tpéxda3Hblil CHHXpOHHBIHN JBUraTeIbh ¢ UMUTATOPOM HEUCIPABHOCTEH, 3 IIT.

YuebHas AyAUTOPUS quis | AynutopHas nocka; Komrmiekr yueOHO# mebenu; MynptuMenuitHoe obopynoBanue: IIpoextop
MPOBEACHHU TEKYIIETo KOHTPOJA | (CTanmmoHapHBIH), SkpaH (ctarmonapHsii), [IK (cTanmonaprsii), 2 mT.; JlabopaTopHble CTEHIHI:
U IPOMEKYyTOYHOH aTTeCTaluK Mogens sHeprocuctemsl MOC-3, «DnekTpo’HepreTHka», 2 IT., PacmpenenurensHble
YCTPOWCTBA DJICKTPUYECKUX CTaHIMK u noxcraHmuii 35-750 kB, 2 wr., OnepaTuBHbIC




NEPEKIIOYECHUS] B  paCHPEIENUTENbHBIX YCTPOMCTBAX CTaHUMM M MOACTAaHUMU, 5
Tpéxda3ublit CHHXPOHHBIH JBUraTeIh C UMHUTATOPOM HEUCTIPABHOCTEH, 3 IIT.

IIT.,

VYuebHas ayIUTOPHS Ui | AyautopHast nocka; KommekT ydeOHOW mebenu; MynbTUMenuitHoe obOopynoBanue: I[IpoekTop

IIPOBEIEHUS MpaKTHYIECKUX | (CTaIMOHApHEIH), 3KkpaH (crannoHapHbIi), 1K (crarmmonapHsrit), 2 mrt.; JlabopaTopHBIE CTCHABL:

3aHATHH Mogens sHeprocuctemsl MOC-3, «DnekTposHepreTHka», 2 IT., PacmpenenurensHbe
YCTPOWCTBA BJIEKTPUYECKUX CTaHIMK u noxcraHuuii 35-750 kB, 2 wr., OnepaTuBHbIC
MEPEKIIIOYECHUT B pacIpefeNUTeIbHEIX  YCTPOWCTBAX CTAaHOWMH ¥ MONCTAHOWH, 5 1mT.,
Tpéx¢a3Hblii CHHXPOHHBIN IBUTaTeNb C UMHTATOPOM HEHCIPAaBHOCTEH, 3 mIT.

YuebHas ayJUTOpHs quist | AyoutopHast nocka; Kommiekr yue6HOM meGenn; MynpTuMenuitHoe o6opymoBanue: IIpoextop

MIPOBECHUS 3aHATHUH | (CTallMOHAPHBIH), dKpaH (cTanuoHapHbIi), [TK (cTtanmoHapHsbiit), 2 mT.; JlabopaTopHble CTEH/BI:

JICKIIMOHHOI'O THUIIa

Mopens  sneprocuctemsl MOC-3, «Dnektposnepreruka», 2 wmT., PacnpenenurenbHble
YCTpOMCTBA DIEKTPUYECKUX CTaHIUK W monactanuuit 35-750 kB, 2 mr.,, OmnepaTtuBHbIC
NEPEKIIOUYEHNs] B  paclpeleiUTENbHbIX YCTPOWCTBAX CTaHUMA M MOACTaHUMH, S5 T,

Tpéx¢as3Hblii CHHXPOHHBIN IBUTaTENb C UMHTATOPOM HEHCIPAaBHOCTEH, 3 IIT.

YuebHas AyIUTOPHS JUTS
NpPOBEJCHHUS  I'PYIIOBBIX u
HHANBUIYaNbHBIX KOHCYBTALUH

AynuropHast nocka; Kommekt ydeOHON Mebenn; MynbTuMmenuitHoe obOopynoBanue: [IpoekTop
(crarmoHapHbIi), dkpaH (ctanuonapusblii), [IK (cranmonapHsiit), 2 mr.; JlabopaTOpHbIE CTEHJBI:
Mopens  sneprocuctembl MOC-3, «DnekTposHepretuka», 2 T., PacnpenenurenbHbIS
YCTPOWCTBA DBJEKTPUYECKUX CTaHIMi u mnoxcranmuii 35-750 kB, 2 mr., OnepaTuBHbIC
MEPEKIIOUYEeHNs B  PACIpeleUTENbHbIX YCTPOWCTBAX CTAaHUMW M MOACTAHUWM, S5 mT.,
Tpéxda3Hplil CHHXpOHHBIN JBUraTeIh ¢ UMUTATOPOM HEUCIIPABHOCTEH, 3 IIT.

JlaGoparopus
ANEKTPOIHEPTETHUCCKUX ~ CHCTEM
- yueOHas  ayguToOpHsi  JUIA
MIPOBEICHUS 1a00paTOPHBIX
3aHATHH

AymuropHas nocka; Kommiekt ydeOHo# meOenn; MynbruMenuiiHoe oGopynoBanue: IIpoextop
(cranmonapHsIif), ’kpan (crannoHapHsli), I[TIK (cranumonapHsrit), 2 mr.; JlabopaTopHBIE CTCHABL:
Mogenb  sHeprocucremel MOC-3, «OnexrposHepreTuka», 2 mr.,, PacnpenenurenbHble
YCTpOMCTBA DINEKTPUYECKUX CTaHUUM W moxactanuuit 35-750 kB, 2 mr.,, OmnepaTtuBHbIE
MEPEKNIIOYEHNs B pAacHpefeNUTeNbHbIX YCTpPOWCTBAaX CTaHUMH M MOJACTaHUMH, 5 1T,
Tpéx¢a3Hblii CHHXPOHHBIH IBUTATENb C UMHTATOPOM HEHCIPaBHOCTEH, 3 IIT.




