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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 | TeopeTuueckre OCHOBBI JIEKTPOTEXHUKH

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0AUMO KaK
npeauecTByoLiee:

2.2.1 | Jlornueckue KOHTPOJUIEPH! B CUCTEMAX YIPABJICHUS U 3aIIUThI

222

2.2.3 | Hayuno-nccienoBarensckas paboTa

2.2.4 | OCHOBBI Hay4YHBIX HCCIIEIOBAaHUI

2.2.5 | OCHOBBI 3KCIUTyaTallMyd CHCTEM 3JIEKTPOCHA0KEHUS

2.2.6 | llpepaumnnoMHasi paKkTUKa

2.2.7 | IIlpoekTupOBaHHE CHCTEM AIEKTPOCHAOKEHHS

22.8

2.2.9 | CynoBble aBTOMAaTH3MPOBaHHbBIE SJIEKTPUUECKHUE CTAHIINU

3. KOMIETEHI[UY OBYYAIOIIETOCS, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCIUILTAHBI
(MOJIY.JIsT)

IIK-3: Cnoco0eH BbINOJIHATH HHKEHEPHO-TEXHUYECKO€e CONPOBOKIEHUE TeATeILHOCTH N0 TEXHUYECKOMY 00CTy:KUBAHUIO
000pyI10BaHHS MOACTAHIU JIEKTPHIECKHX CeTei

ITK-3.2: Crioco6eH BHITOTHATE 000CHOBaHHUE IUIAHOB U IIPOTPaMM TEXHHYECKOTO OOCTY)KMBAHHS M PEMOHTa 000pyIOBaHHS
MOJICTAHINH JIEKTPUYECKUX ceTel

ITK-4: CnocoGen ynpaBJsiTh TeXHOJIOTHYECKHM PEKHMOM PAGOTHI 3JIEKTPOYCTAHOBKHU M (MJIH) IKCIIyaTAIIMOHHBIM
COCTOSIHHEM 3JIEKTPOCETEBOr0 00bLeKTa

ITK-4.2: CnocobeH MpoBOANTE MEPONPHUSATHS 110 IPETYNPEKACHHUIO M MIPEAOTBPAIIECHHUIO PA3BUTHS HApYIICHUS HOPMaJIBHOTO
pexuMa paboTHI ANEKTPOYCTAHOBKU U IIPOBOJUTE PabOTHI 110 JTUKBUAAIIMY HAPYIIEHUs HOPMAJIbHOTO PeXXUMa paboThI
3JIEKTPOYCTAHOBKHU

B pesyibTate 0CBOCHMS AMCHUIIIMHBI 00y4AIOLIUICS J0JKEH

3.1 |3narTs:

3.1.1 | - [IpuHnuns! nocTpoeHUs ¥ GYHKIIMOHUPOBAHHS OCHOBHBIX THIIOB YCTPOMCTB PENCHHON 3allIUTHI M aBTOMaTHKH
JJIEKTPOIHEPreTUUECKUX YCTPOICTB.

3.1.2 | - Texau9geckue mapaMeTpsl YCTaBOK Uil oOec-rieueHns 3 GEKTHBHOM 3aIIUTHI OT aBapUHHBIX 1 AHOPMAIBHBIX PEKUMOB.

3.2 | YMmeTn:

3.2.1 |- AHanM3UPOBATH PEKUMBI PaOOTHI IJTEKTPO-IHEPIETHUECKOTO 000PYJOBAHHUS AIEKTPOIHEP-TETHUECKAX CHCTEM H
MIPOU3BOIUTH BHIOOP 2JIe-MEHTOB PENICHHON 3alIUTHI 1 aBTOMATHKH.

3.3 | Bnagersn:




3.3.1 |- MerogaMu aHamm3a pexXnMOB pabOTHI ATEK-TPOIHEPIETHUECKOTO U INEKTPOTEXHIIECKOTO 000PyTOBAHHS

3JIEKTPOIHEPIETUYECKUX CUCTEM M METO/IaMU pacyéTa napaMeTpoB YCTPOUCTB PEIEHHOMN 3alUThl U aBTOMAaTHKH.

3.3.2 | - HaBbIkamu pacuéra u BEIOOpA YCTABOK 3aI[UTEI OCHOBHOTO 00OPYIOBAHUS JIEKTPHUECKUX CETEH U IMEeKTPUISCKUX

CTaHUUi.
4. CTPYKTYPA JUCHUIIVIMHBI (MOAY JIST)
Bun HaumeHoBaHuUe pa3ae/ioB U TeM /BU] 3aHATHS/ Cemectp | YacoB | Jluteparypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Pasgen 1. U3mepuTenbHble mpeodpa3oBaTesn
Jlex H3mepurenbHbie ipeodpaszoBarenu /JIek/ 7 2 JI1.1 0
JI1.2J12.2
IIp Br160p Tparc(hopMaTOpOB TOKA M HANIPSIKEHUS IS CXEM peIeHHoH 3a- 7 4 J1.1 0
umtsl /TTp/ JI1.2J12.2
31
Jla6 CxXeMbl COeTMHEHUST I3MEPHUTEIBHBIX TpaHchopMaTopoB Toka. /J1ab/ 7 2 JI1.1 0
JI1.2J712.2
Cp W3mepurenbHbie peodpazoBarenn /Cp/ 7 7 JI1.1 0
JI1.2J12.2
22
Pazpen | Pa3pen 2. U3MepuTe/ibHbIC OPraHbl peJieiiHO 32-IUUTHI U
aBTOMATHKHU HA MHKPO0JIEK-TPOHHOI 2JIeMeHTHOI 0a3e
Jlex W3mepurenbHble Opraibl peleiHON 3a-1UThl U ABTOMAaTUKU Ha 7 2 J1.1 0
MHUKPOJJIEK-TPOHHOM diIeMeHTHOM 0a3e /JIex/ JI1.2J12.2
IIp OcobeHHoCTH pacuéTa TOKOB KOPOTKOTO 3aMbIKaHUs JJIsl OTIPECIICHUS 7 4 JIT.1 0
YCTaBOK PEJICHHOM 3allluThI U aBTOMaTHKY /I1p/ JI1.2J12.2
31
Cp W3MepurenbHble Opraibl peleiHON 3a-1UThl U ABTOMAaTUKU Ha 7 10 J1.1 0
MHUKPOAJIEK-TPOHHOU diieMeHTHO# 6a3e /Cp/ JI1.2J12.2
32
Paznen | Paspen 3. IlpuHumns! neiicTBUS 3a1UMT, (PUKCH-PYIOLIUX OTKJIOHEHHE
KOHTPOJHUPYEMOii BeTUYHHBI
Jlex [IpuHIUIEB! NeHCTBUS 3AIIUT, GUKCU-PYIOIINX OTKIOHEHHE 7 2 JI1.1 0
KOHTPOJUPYEMOH BeTHUnHbI /JIek/ JI1.2J12.2
IIp PacuéT 3amut nuHuit HanpspkenueM 6-35 kB /TIp/ 7 4 JIT.1 0
J11.2J12.2
31
Jlab 3amuTa oT 3aMBIKaHUH Ha 3€MJTIO B CETH € OOJIBIINM TOKOM 3aMbIKaHUS 7 2 JI1.1 0
Ha 3emuto. /J1a6/ J11.2J12.2
Cp TIpuHIUIBI TeHCTBUS 3AIIUT, GUKCU-PYIOIINX OTKIOHEHHE 7 10 JIT.1 0
KOHTpOJIpyeMoi BerrurnHbI /Cp/ JI1.2J712.2
32
Pazgen Pa3nen 4. llpuHuunbl AeiicTBUA 3a1UUT, OCHOBAH-HBIX HA CPABHEHUU
KOHTPOJIMPYeMBbIX BeJTUYHH
Jlek IIpuHIMIIBI EHCTBUS 3alUT, OCHOBAH-HBIX Ha CPABHEHUHU 7 4 JIT.1 0
KOHTPOJIMPYEMBIX BeJTMUHH /JIek/ JI1.2J12.2
IIp Pacuér 3ammrT nuHMi HanpspxerueM 110-220 xB /TIp/ 7 4 J1.1 0
JI1.2J12.2
31
Jla6 ToxoBas HampaBlieHHas 3alIUTa JIMHAN 3JIEKTPOIIepeiaul B KOJIbIEBON 7 2 JI1.1 0
cern. /J1ab/ J11.2J12.2
Cp IIpuHIUNB! 1EHCTBUSA 3aILUT, OCHOBAH-HBIX HA CPABHEHUU 7 10 J1.1 0
KOHTpOJUpyeMbIX BenuduH /Cp/ JI1.2J12.2
22
Pazgen | Pa3pen S. 3ammTa TpancopmaTopoB U aBTO-TpaHCc(PoOpMaTOPOB
Jlex 3amura TpaHcHopMaTopoB U aBTO-TpaHchopmaTopos /JIek/ 7 4 JI1.1 0
J11.2J12.2
IIp Pacuér 3amut Tpancdopmatopos /TIp/ 7 4 J1.1 0
JI1.2J12.2
31
Jla6 JuddepennunanpHas 3amura TpaHchopmaropa. /J1ad/ 7 4 JI1.1 0
J11.2J12.2




Cp 3ammrTa TpaHc(hopMaTopoB U aBTO-TpaHc(opmaropos /Cp/ 7 10 J1.1
JI1.2J12.2
32
Paznen | Pa3gen 6. 3ammuTa CHHXPOHHBIX TeHEPATOPOB U 0JI0KOB reHepaTop-
TpaHcdopmarTop
Jlex 3amuTa CHHXPOHHBIX T€HEPaTOpOB U OJIOKOB TreHEpaTop- 7 2 J1.1
tpancdopmarop /Jlex/ J11.2J12.2
Ip Pacuér 3amut renepatopos /T1p/ 7 4 JI1.1
JI1.2J712.2
€)!
Cp 3amuTa CHHXPOHHBIX T€HEPaToOpoB U OJIOKOB reHepaTop- 7 10 JI1.1
tpancopmarop /Cp/ JI1.2J12.2
32
Paznen | Pa3spmen 7. 3amuTa aCHHXPOHHBIX H CHHXPOHHBIX
3JIeKTPOJABUTaTeIei
Jlex 3amuTa aCHHXPOHHBIX U CHHXPOHHBIX 3JeKTpoaBurareneit /Jlex/ 7 4 JI1.1
JI1.2J12.2
Cp 3anra aCHHXPOHHBIX U CHHXPOHHBIX 3JieKTpoaBurareneii /Cp/ 7 10 JI1.1
JI1.2J712.2
32
Paznen Pasgen 8. 3amura IMH CTAHIUI M TOACTAHIUI
Jlex 3amura MUH CTaHIUHA U ToacTanui /Jlex/ 7 2 JI1.1
JI1.2J12.1
J2.2
JIab MaxcnmarbHas TOKOBas 3aIUTa/0TCeUKa ABYX JIMHHUN 3JIEKTpoIepena-an 7 2 JI1.1
C OJTHOCTOPOHHHUM NHUTaHUEM. JI1.2J12.2
/J1a6/
Cp 3amura MUH CTaHIU| 1 ioacTaniuii /Cp/ 7 10 JI1.1
JI1.2J712.2
32
Paznen | Pa3spmen 9. PeryimpoBaHue HANPSIZKeHUs M PeaK-TUBHOI MOIIIHOCTH B
JHeprocucremMe
Jlek PerynupoBanue HanpshKeHHUs U Peak-THBHOM MOIIIHOCTH B 7 2 JI1.1
sHeprocucreme /JIex/ J11.2J12.2
Cp 6 /Cp/ 7 10 JI1.1
JI1.2J12.2
22
Pazgen | Pasgen 10. ABTOMaTH4YecKoe peryJupoBaHHe Ya-CTOThI M AKTUBHOIM
MOIIHOCTH HA JJIEK-TPOCTAHIUSIIX H B JHEProcucreMax
Jlex ABTOMaTHYECKOE PEryJMpOBaHUE Ya-CTOThl U aKTUBHOM MOIIIHOCTH Ha 7 2 JI1.1
9JIEK-TPOCTAHIMAX U B dHeprocucreMax /JIex/ JI1.2J12.2
JIab AIIB nuHuii anekrponepesadu ¢ OAHOCTOPOHHUM U ABYCTOPOHHHUM ITH- 7 2 JIT.1
tarueMm /J1ab/ JI1.2J12.2
Cp ABTOMaTHUYECKOE PEryIUPOBAHUE Ya-CTOTHI M aKTUBHON MOIIHOCTH Ha 7 8 JI1.1
9JIEK-TPOCTaHIMAX U B dHEprocuctemax /Cp/ JI1.2J12.2
22
Pasmen | Pasmen 11. IlpoTuBoaBapuiiHasi aBTOMATHKA YHEP-TOCHCTEM
Jlex [IpoTtuBoaBapuiiHas aBTOMaTHKa 3Hep-rocucteM /JIex/ 7 2 J1.1
JI1.2J12.2
IIp AIIB nunHuii 3nexTponepesay ¢ OJHOCTOPOHHUM U JBYCTOPOHHUM ITH- 7 4 JI1.1
tarueMm /I1p/ JI1.2J12.2
31
HKP Huas xouTakTHas padota /MKP/ 7 6 JI1.1
JI1.2J12.2
Cp IIpoTuBoaBapwuitHas aBTomMatnka 3uep-rocucrem /Cp/ 7 9 JI1.1
JI1.2J12.2
22

5. COJEPKAHIE JUCHUILIAHBI (MOIYJIST)

Tema 1. I3meputensHble mpeodpazoBaten [1-5]

Haznauenue tpanchopmaropos Toka. [IpuHIMN neiicTBys, KOHCTPYKTHBHOE BbI-IIOJIHEHHE. OcOOEHHOCTH paboThI
TpaHCc(OpMATOPOB TOKA B CXEMax peJIeHHOH 3aIn-Th, ITOTPeIHOCTH. BEIOop TpaHchopMaTOpOB TOKA IS CXeM PEeJICHHON 3aIHTHI.
Cxe-MbI COeANHEHUS TPaHC(HOPMATOPOB TOKA M H3MEPUTEIHHBIX OPTaHOB 3AIIUT.




Hasznauenue Tpanc(hopMaTOpoB HampspKeHHA. [IpuHIMI TeHCTBHS, KOHCTPYKTHB-HOE BBITIOIHCHUE, THIIOBBIE CXEMBI COCTMHEHHUS.
[Morpentrocty TpaHcHOPMaTOPOB HANPsHKEHUsL. BEIOOp TpaHC)OPMATOPOB HATIPSDKEHUS VTS PENICHHON 3alIUTHI, UX IPOBEpPKa.

Tema 2. M3mMepuTenbHbIe OpPraHbl PeNeifHON 3aIUTEl ¥ aBTOMATHKH Ha MHKPOJICKTPOHHOM 3JIeMeHTHOH 0a3ze[1-5]

OCHOBHBIE CXEMBI IPUMEHEHH ONEPAllMOHHBIX YCUIIUTENEH: TOBTOPUTENH HANPSKEHUSI, HHBEPTHPYIOLIUI 1 HEHHBEPTUP YOI
ycunuTenu. TUIOoBbIE cXeMbI ONEPALOHHBIX YCHIUTENEH, HCIIOIb3yeMble B KauecTBE (PyHKIMOHANBHBIX JIEMEHTOB 3aIllUTHI:
YCHITUTEINb-0T PAHMIUTENb, CyMMaTOD, ITi(depeHInansHbIi YCHIHTEh, KOM-TTapaTOpPhl, TaTIYNKH TOKA U HAIPSDKCHHMS.

Tema 3. [IpuHIMOBI AEHCTBHS 3aUT, GUKCHPYIONIMX OTKJIOHEHHE KOHTPO-IIMPYEeMOH BennuuHbI[ 1-5]

MaxkcuMasbHble TOKOBBIE 3aILUTHI C HE3aBUCUMOM U 3aBUCUMOH BBIAECP)KKOM Bpe-MEHM, IPUHLHUI AeicTBUs. [IprMeph! BHIIOTHEHUS
MaKCHMAJIbHBIX TOKOBBIX 3amuT. Pacyer mapamerpos. OGs1acTh IPUMEHEHHS, JOCTOMHCTBA M HEJOCTATKH.

TokoBbIe CTyleHYaThIe 3aIUThL. [IpHHITUI BHITIOHEHUS, pacueT HapaMeTpoB, MPUMEpPHI CXeMHBIX peneHui. Obmas oLeHKa
TOKOBBIX CTYIIEHYAThIX 3aIUT, 001aCTh MPUMEHEHHSI.

MaxcumarnbHast TOKOBas 3aIlUTa ¢ OJOKUPOBKOH 1O HanpspkeHuIo. [IpuHINN nei-CTBHS, pacyeT ImapaMeTpoB, 00JIacTh MPUMEHEHHS.
MaxkcumainbHas TOKOBasi HAIIPaBJICHHAs 3a11Ta, HA3HAYCHUE, IPUHIMII ACHCTBUS.

ITpumep cxembl MaKCUMAallbHOM TOKOBOM HaIllpaBI€HHOM 3aIllUTHI, pacyeT napa-MeTpoB. HenocTaTku 3aliuThl 1 BO3MOKHBIE
CTOCcoOBI UX ycTpaneHus. O0acTs MPU-MEHEHHUS 3aINTHL.

JucrannyonHas 3amuta. [Tpunnun aelicteus. XapakTepUCTUKU U3MEPUTEIbHBIX OPTaHOB AUCTAHLIUOHHON 3aIlUThI U
omnpezemnstomuye ux ¢pakTopsl. CTpyKTypHast cxeMa HOCTpOoeHus 3auThl. [ToBeeHre 3aluThl IpU BOSHUKHOBEHUH KauaHWH B
SHEProCU-CTEME, IPUHIIHIIBI BBITIOJIHEHHS OJIOKMPOBOK OT KauaHUH. PacueT mapameTpoB cpaba-ThIBaHHS JUCTAHIMOHHOHN 3aIUTHI.
O01acTh IPUMEHEHHS, JOCTONHCTBA U HEOCTATKH.

Tema 4. ITpuHIUnb! AEHCTBUS 3aIIUT, OCHOBAHHBIX Ha CPABHEHHU KOHTPO-THPYEMBIX BelHuHH[ 1-5]

ITpononeHas u monepedHas auddepeHIaIbabe 3amuThl. [IprHINT nelcTBrs, NPUYHHEI BOSHUKHOBEHHUS TOKOB HebalaHca, pacueT
HapaMeTpoB cpadaThIBaHUsA, JO-CTOMHCTBA ¥ HEOCTATKHU, 00JIaCTh IPUMCHEHHUS.

Juddepenunansro-paznas amura. [Ipunuun neiictsus, obiaacte npumenenus. OcHoBHble opranbl M3 nuHui 21eKTponepeaayn
¥ BBIOOp ITApaMETPOB UX HACTPOH-KH.

BbICOKO9aCTOTHBIC KaHAIIBI CBS3H M MPHHITAIIEI MX FCHOIB30BAHMS U1 OCYIIIECTB-JICHHS HAIIPaBJICHHOH 3aIUTHI ¢ OJOKUPOBKOM.
OuIbTpOBas HaIpaBICHHAs 3aIUTA C BBICOKOUACTOTHOH OIOKHPOBKOIL.

[ToBeneHue HaNPaBICHHBIX 3aIIHUT ¢ OIOKUPOBKOH Mpu KayaHusax B DOC U B HENMONHO(DA3HBIX PEKUMAX.

CpaBHEeHHE HANPABIEHHOH 3aIIUTHI ¢ BEICOKOYAaCTOTHON OJOKMPOBKOH U an(de-peHnnanIsHO-(Ga3HBIX 3aIluT.

Tema 5. 3amuta TpanchopmMaTopoB u aBToTpanchopmatopos[1-5]

3amura TpaHCHOPMATOPOB U aBTOTpaHC(HOPMATOPOB. Buibl moBpexxaeHH U He-HOPMAaIbHBIX PEXKUMOB TPaHC(HOPMATOPOB U
aBTOTPaHC(HOPMATOPOB. 3aMIUTHI TPAaHC-(OPMATOPOB OT BHYTPEHHHX ITOBPEXICHHUI: TOKOBas OTcedka, muddepeHnnansaas 3ammra,
ra3oBas 3amuTa. [Ipuunns! norpemHocteil qudhepeHnnanTbHON 3aIUThL, BEI-00p ToKa cpabaTeiBaHus. CpaBHUTEIbHAS OIIEHKA
3aIIUT C TOPMOKEHHEM U 0€3 TOP-MOXKeHUsL. 3alnuTa TpaHc(hOpMaToOpoB OT BHEIIHUX 3aMbIKaHMIT: MaKCHMallbHasi TOKO-Basl 3aIlUTa,
MaKCHMaJIbHasl TOKOBas 3aIlUTa C OJIOKHPOBKOI M0 HANPSDKEHHIO, TH-CTaHIIMOHHAS 3aIUTa, 3alIUTa OOpaTHON
MIOCJICI0BATENIFHOCTH, 3aI[ITa OT BHEITHNX 3aMbIKaHUH Ha 3eMITI0. 3aIlUTa OT MEePerpy3oK.

Pexomenaanuu no BeiOOpy THma 3amuT. CTpyKTypHas cXeMa 3alluThl TpaHC(POop-MaTopa.

Tema6. 3ammTa CHHXpOHHBIX TEHEPaTOPOB U OJI0KOB reHeparop-tpanchopmarop|1-5]

3aiyta reHepaTopoB. Buibl MOBPEKICHUH 1 HEHOPMAIBHBIX PEKUMOB pabOoThI FeHepaTOpOB. 3alUThl EHEPATOPOB OT BHYTPEHHUX
HOBPEKICHHUI: TPOJOJIbHAS U MO-TIepeyHast MU GepeHInaIbHbIe 3alUThI, 3alMTa OT 3aMbIKaHHI Ha 3eMJII0. 3aIIUTHI OT BHEIITHHUX
3aMBIKaHU{: MaKCHMaJIbHast TOKOBAs 3alllUTa ¢ OJIOKMPOBKOH 110 HAINPsDKe-HUIO, TOKOBAS 3al[iTa 00PaTHOH MOCIIeI0BaTEIHLHOCTH,
JMCTaHIMOHHA 3auuTa. Pe-kOMeHauuy 1o BeIOOpY THHa 3auuT. CTpyKTypHas cxema 3alluThl reeparopa. Oco-0eHHOCTH
3alIUTHI OJIOKOB TeHepaTop-TpaHcGopmaTop (aBToTpaHcGopmMaTop).

Tema7. 3amyTa aCHHXPOHHBIX U CHHXPOHHBIX 3JI€KTpoABUrarenci|1-5]

3amuTa 3neKTpoABUTaTeneil. Buabl moBpexIeHNH 1 HCHOPMAIBHBIX PEKUMOB pabOTHI AMEKTPOIBHraTeNel. 3amura ot
BHYTPEHHHX TIOBPEXIEHUH. 3aluTa OT nepe-rpy30K. PekoMeHgaluu 1o BpIOOPY THIA 3aIIUT. 3aIIUTa OT aCHHXPOHHBIX PEXUMOB
3aTSHYBIINXCS ITycKOB. CTPYKTypHAst CXeMa 3aIUTHI JIeKTpoaABUTaTeIss. OCOOCHHOCTH 3aIUTHl CHHXPOHHBIX JIBHTATEICH.

Tema 8. 3anura NMH CTAaHIUE U TOACTAHIUI[ 1-5]

Busl oBpesxieHni 1 TpeOOBaHUS, IPEIbSBIISIEMbIC K 3amInTe. [IpHHIMIIBI BBI-IOJTHEHUS 3aIUT: TOKOBBIH, TUCTAHIIMOHHBIH,
muddepennmansabii. Juddepennnans-Hast TokoBas U andepeHranbHas TOKOBas ¢ TOPMOKEHHUEM 3aIlATa JBOHHON CHCTE-MBI
MIMH ¢ (UKCHPOBAHHBIM IIPHCOCIUHEHUEM SIIEMEHTOB. 3all[iTa IIIIH TeHePATOPHO-TO HAIIPSKCHUSL.

Tema 9. PerynupoBaHue HalpsyKEHUS M PEAKTUBHON MOIIHOCTHU B 9HEProcu-creMe [1-5]

Metoapl, ciocoObl ¥ IPUHLMUIIBI peali3allii aBTOMAaTHIECKOT0 peryiaupoBanust Bo30yxneHust (APB) CHHXpOHHBIX TeHEpaToOpoB ¢
EKTPOMAIIMHHBIMH U JIMOHO-3JIEKTPOMAIIMHHBIMU BO30YIUTEIISIMH.

APB ¢ xoMmayHIHpOBaHHEM, B TOM YHCIe ()a30BBIM H YIIPABISIEMBIM, 3JICKTPO-MarHUTHBIM KOPPEKTOPOM HAIIPSHKEHHS, B TOM
4HClIe ABYXCHCTEMHBIM, UX OIepaTop-Hble (PyHKIIMOHAIBHEBIE CXEMBI U XapakTepucTHKU; APB ¢ BBICOKOYaCTOTHOH cHCTEMOMH
BO30Y)K/I€HHs, ofepaTopHas QyHKIIMOHAIbHAs CXeMa

APB u ero xapakrepuctuku; APB cruibHOTO IEHCTBHS, €ro ollepaTopHble (YHK-IIHOHATIBHEIE CXEMBI H XapaKTePHCTHKH.
[IpuHIMOEI U cpeNCTBa pear3aliy pa3IndHbIX BHIO0B 1 THIIOB APB. I'pynioBoe ynpaBieHue BO30yKICHHEM T'eéHepaTopoB.
[IpuHIMOBI U CcpeNICTBA pealu3aliy Pa3InuyHbIX BHJOB aBTOMAaTHUECKHX CTATUUE-CKUX PETYNATOPOB HANPSKEHUSI U PEaKTHBHOM




MOIITHOCTHU B DHEProcucremMax.

Tema 10. ABTOMaTHYeCKOE PEryJIupOBaHUE YACTOTHI U aKTUBHOM MOIIHO-CTH Ha 3JIEKTPOCTAHIUAX U B dHEprocucremax [1-5]
MeToapl, ciocoObl ¥ IPUHLIUIIBI peATU3aIlA ABTOMATHIECKOTO PETYITHPOBAHMS YaCTOTHI M AKTUBHOW MOIIHOCTH Ha
9JIEKTPOCTAHLUAX U B YHEPTOCUCTEMAX.

[IpuHIMITBI ¥ cpe/icTBa pear3alii aBTOMATHYECKOTO PEryJIMPOBAHUS YaCTOThl U AKTUBHOW MOIIIHOCTH Ha JIEKTPOCTAHIIHSIX.
TIpuHIMIBI ¥ cpeAcTBa peau3aluy aBTOMaTHIECKOTO PETYITHPOBAHUS YACTOTHI M aKTUBHOW MOIIIHOCTH B YHEPTOCHUCTEMAX.

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

MeTobl, CTIOCOOBI ¥ MTPHUHITUITEI pealTU3alliy Pa3IHIHBIX BUIOB MPOTUBOABAPUI-HOTO YIPABICHHUS B SHEPTOCHCTEMAX.

[IpuHIUIBI U CpeNCcTBa pean3allii aBTOMATHKH MPEIOTBPAIICHUS U PeKpale-Husl ACHHXPOHHOTO PEXKUMa B JHEPTOCUCTEMAX.
IIpuHUMOBI U CPENCTBA peaTu3allii aBTOMATHYECKOTO aBAPUIHOTO YIIPABICHHS MOIIHOCTHIO TYPOHH.

[TpuHIUIEI 1 cpeCcTBa peaNTnu3alyi MPOTHBOABAPHIHON aBTOMATHKH OIpaHUYe-HHUS YaCTOTHI, HAIPSHKECHHS, IIEPETOKOB MOIITHOCTH
u zp.

6. ®POHJ OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

Ok3ameH
KoMmiekT npakTide-cKux 3aJaHui
OTuer 1o 1abopaTop-HEIM padoTam

6.2. Tembl NHCBMEHHBIX padoT

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

Tunossie BOIIPOCHI K 9K3aMCHY IO AUCHHUIIMHE

1 O6ume cBenenus o peneitno 3amure (P3). Haznauenue P3. @ynkuun u cBoiictBa. OcHOBHBIE MOHATUS P3 11 A.

2. CrpykrypHas cxema ycrpoiictB P3 u A. IlyckoBble u n3mepuTenbHbie opranbl P3 u A.

3. smeputensHbIe TpaHcopMmaTopsl. CxeMsl 3aMemieHns TpancopmaropoB Toka (TT) u TparchopmaTopos Hampspxerus (TH).
Cxewmsl coequnenus TT u TH. KoaddurmeHT cxemsl.

4. McTOYHUKY OMEpaTHBHOTO TOKA. BapuaHThl opraHu3auy NUTaHUs ONEPaTUBHBIX IIeMeH OT UCTOUHHKOB ONEPAaTHBHOTO TOKA.
OcobOeHHOCTH PabOTHI peJiec Ha OCTOSTHHOM TOKE.

5. ITyckxoBsie oprans! P3 u A. O6mme cBenenns. Kinaccudukanus u o603HaueHHE pere.

6. DnexTpomexanuueckue pene. IIpuHIun AeficTBHS AIEeKTPOMArHUTHON CUCTEMBI pelie Ppa3TnuyHOr0 KOHCTPYKTUBHOTO
ucrionHenus. Pere Toka, pene HanpsHKeHHUs, pelie BpeMeHH, IPOMEXYTOUHOE U yKazaTenbHoe pelie. OcOOEHHOCTH KOHCTPYKTHBHOTO
WCTIONTHEHUS ¥ IPUHINT JSHCTBUS YKa3aHHEIX perie. TpeOoBaHus, IpenbsBiIsieMble K JaHHBIM pelre.

7. Pene ¢ MHIYKIUMOHHBIM IPUHLIUIIOM AeicTBUA. Pene Toka. Pene conporusnenuu. IonspuzoBaHHOE U F€pKOHOBOE pelIe.
Cratuueckue, NOIyNPOBOAHUKOBBIE pene. Pene Toka, HanpskeHHs: 1 MOIIHOCTH. OCOOEHHOCTH KOHCTPYKTHBHOTO MCIIONHEHUS U
TPUHIUT IeHCTBUS YKa3aHHBIX pejie.

1. P3 nuanit snexrponepenaun (JII). Kmaccuduxanms 3amut. CriocoObl obecrieueHns: CENeKTHBHOW PadOThI 3allIuT.
Bunel noBpexaeHui 1 aHopManbHBIX peskumoB JIOIT.
2. CryneHuaTbie 3amuThl. TOKOBBIC 3alIUTHl OT MekIy(a3HbIX K.3. TokoBas orceuka (TO), MakcuManbHast TOKOBas 3allHTa

(MT3 JIDII) ¢ 1-HnM nutanueM. Y CIOBHA BEIOOpA YCTAaBOK, OIICHKA YyBCTBUTEIFHOCTH 3amuT. OCOOCHHOCTH 3aIaHMs BEIAEPIKEK
BPEMEHU: HE3aBUCUMBIN 1 3aBHCUMBIHA IPUHITUIIEL.

3. CriocoObI MOBBIIEHHUS YyBCTBUTEIBHOCTH 3alUT. TokoBas otceuka (TO), makcumainbHas TokoBas 3amuta (MT3) ¢
OJIOKHPOBKOIT 1O HANIPSDKEHHIO. Y CIIOBUS BEIOOPA YCTaBOK.

4. Hanpasnennsie 3amuTbl. CxeMbl BKIIOYEHUS pelie HampasiaeHus MomHoctu. Hanpasnennas MT3 JIOII ¢ 2-HumM
nutanueM. TO ceTelt ¢ 2-HUM NUTaHUEM. Y CIIOBHS BBIOOPa YCTaBOK.

5. ToxoBble 3ammThl K.3. Ha 3emit0 MT3 HyneBoit nocnenosarenbHocTy (MT3 HII). TokoBble 3alIMTHI ¢ 3aMBIKaHUN HA
3eMJTIO. 3aIUTa, pearupyronas Ha CYMMapHBI eMKOCTHOHM TOK ceTH. OCOOCHHOCTH 3aIUT MIEKTPHISCKUX CETEH ¢
KOMITCHCHPOBAaHHOW HEHTpasbio. Y CIOBHS BEIOOPA YCTABOK.

6. JlucTaHMOHHBINA MPUHIKN. J[MCTaHIMOHHBIC 3AIUTHL. 3-X CTyIleH4YarTas IUCTAHLIMOHHAS 3aluTa. Y CIOBHs BBIOOpa
YCTaBOK.

7. 3ammTe! abcomoTHOH cenekTuBHOCTH. Juddepennmansusni npunmm. [IpononsHas auddepenHnanpaas 3amuTa.
MeTozp! MOBBIIIEHUS YyBCTBUTENILHOCTH 3aLUT. Y CJIOBUS BEIOOpA YCTAaBOK.

8. INonepeunas muddepennmansHas 3ammura. O0macts npuMeHeHus. [lomepednas anddpepeHNIHANTEHO-TOKOBAs
HaIpaBJIeHHAs 3alIuTa. Y CJIOBUS BEIOOpA YCTABOK.

9. 3amuTe! aOCOMIOTHOHN celeKTUBHOCTH. BricokowacToTHas (BY) 3ammra. Hampasnennas BY 3amura. Juddepenimansao-
(aznas BY 3amura.VcinoBus BIOOpa YCTaBOK.

10. APB. T'eneparop kak 0OBEKT peryaupoBaHus. [IpHHIMIBI U CPEACTBA PeaTU3aIH PA3IHIHBIX BUIOB aBTOMATHICCKUX
CTATUYECKUX PETYIATOPOB HANPSHKEHHS U PEAKTUBHON MOITHOCTH B DJHEPTOCUCTEMAX.

1. Mertoabl, cioco0bl ¥ MPUHIIMIEI PeaTu3aliid aBTOMAaTHUECKOTO PErYIUPOBAHUS YacTOTHl M aKTHBHOW MOIIHOCTH Ha
3JIEKTPOCTAHLUAX U B SHEPTOCUCTEMAX.

12. Mertonp1, CIIOCOOB! M TPHHITUITEL PEaT3alliy PA3THIHBIX BHJIOB IIPOTHBOABAPUITHOTO YIPABICHUS B YHEPrOCHCTEMAX.
13. [TpuHIMIBI U CpeACTBa peann3aluy aBTOMATUKU MPEIOTBPAICHHsT U MPEKpaIleH!s] aCHHXPOHHOTO PeXrMa B

OHEProcucreMax.




14. IMpuHIUTIBI U cpeAcTBa pealu3aluy aBTOMAaTHYECKOTO aBapUItHOTO YIPAaBICHUS MOIIHOCTHIO TypOHH.

15. Cucrema nporuBoaBapuitHoro yrpaeieHus B 99C. TpeOoBaHUs K CIEIHATBHBIM YCTPOHCTBAM MPOTUBOABAPHIHOMN
aBromatukd (I1A).

16. P3 TpancdhopmaTopoB. Buis! moBpexaeHMH 1 aHOPMAIBHBIX PEXHMOB TpaHc(hopMaTopoB. Knaccudukarms 3amur
TpaHc(hOPMaTOPOB.

17. Toxossle 3amuThl TpanchopmaropoB. TO MT3. YcioBus BbIOOpa YCTABOK M ONEHKH YYBCTBUTECIBLHOCTH 3aIlUT.
CriocoObI MTOBBIIIEHHS TyBCTBUTEIBHOCTH 3aIIHT.

18. ToxoBast oTceuka

19. MT3 ¢ 6J0KHPOBKO# MO0 HAMPSKEHUIO. Y CIIOBHS BhIOOpa YCTaBOK.

20. TokoBas 3ammTa OT K.3. Ha 3eMJIIO. Y CIIOBHS BBIOOpa YCTaBOK.

21. Juddepennnanbraas 3ammra TpaHchopMaTopa.

22. CriocoObl MOBBILIEHHUS YYBCTBUTEIBHOCTH 3aILUT

23. I'azoBas 3amura (I'3) Tpanchopmaropa. [Mpuniun aevicteus ['3. Cxema I'3. OcobeHHOCTH dKCIuTyaTanuu 1°3.

24. Koprrycnas 3ammTa 1 ocodeHHOCTH HcnonHeHnsA. O0IacTh IpIMEHEHHUs. Y CIIOBHS BEIOOPA YCTaBOK.

25. P3 reneparopos. [Ipogonsras auddepenuanpaas 3amuTa. [lonepeunas auddepennuanbHas 3amuTa. 3amuTa oT
3aMBIKaHU Ha 3eMJIF0 B 0OOMOTKE cTaTtopa. 3aluTa OT 3aMbIKaHui B 1-0if U B 2-X TOYKaX 0OMOTKH poTOpa (CaMOCTOSTEIIBHOE
U3ydeHHE).

26. P3 munH crannuit u noacranuuii. TokoBas 3ammura muH. JlucTaHiMoHHas 3amurta muH. [lonHas u HenmonHas

quddepenunanbHas 3ammra muH. [IpuHIUN gefcTBUS yKa3aHHBIX 3aIIUT. Y CIOBUS BEIOOpA YCTaBOK.

6.4. Meronmueckue MaTepuaJibl, Onpeae/sonme npoueaypbl OHeHUBaHUA

Mertoauka OleHKH dK3aMeHa M0 JUCLIUIIINHE

DK3aMeH 10 JUCIUIUIMHE COIEPKUT TEOPETHUECKYIO YacTh, HAIIPABJICHHYIO Ha OLICHKY 3HAHMH M MPAKTHYECKYIO YacTh,
HaTpaBJIEHHYIO HA OLIEHKY YMEHHUH U HaBBIKOB, XapaKTEPU3YIOUINX Tabl JOPMUPOBAHHS KOMIIETEHIINU. DK3aMEHAIM-OHHBIN
OMJIeT CONEPIKUT JBa BOIIPOCA, OXBATHIBAIOIINX OCHOBHBIC IIOHSTHUS, U3Y-4aeMbIC B TUCLIUIUIMHE U 3a/1a4y. JK3aMCH IIPOBOJIUTCS B
MICEMEHHOM BHJIE (3a-71ada) ¥ YCTHOM (popMe - OTBETHI Ha BOMPOCHL. [locie momydeHus sK3aMeHanoH-HOTo OmreTa
oOyuaromemMycst peAcTaBIsteTcs 60 MUHYT JUIS peIIeHNUs 3aJa4y U TOATOTOBKU K OTBETAM Ha BOIIPOCHI OHiIeTa.

O1eHKa 32 3K3aMeH BBICTABIISCTCS C YIETOM PE3YJIbTATOB BHIIOJIHEHHS TEO-PETHYCCKON M MPAKTHIESCKON YacTeil B COOTBETCTBUH C
NPUBEICHHBIMH HIDKE Tpe-00BaHMSIMH. VITOroBEIN Oat

"OTIUYHO" - MOJTy9daeT 0O0yJaroIUICs, KOTOPHIH JaeT MPaBHIbHBIE OTBETHI HA 2 BOMPOCa, CBOOOIHO BIIaJIeeT TOHATHIHHBIM
anmnapaToM, pelIeHNe 3aJa4y BHIIIOIHEHO B IIOJTHOM 00beMe U 6e3 omunooK;

"xoporio" - [IpaBubHBIN OTBET HA 1 BOMIPOC U MPH OTBETE HA 2-0i BOMPOC 00Y-YAIOIIMKCS TOMYCKAET OIUOKH MPUHIIUITHATBHOTO
Xapakrepa, Ie-MOHCTPUPYET He 10 KoHIa c(hop-MMHPOBaHHBIE KOMITCTEHIINH WK TIPH OTBETE Ha 00a BOTIpoca 00y-Jaromuics
JIOMYCKAeT HeNPHUHIMU-TTHAIFHBIC HETOYHOCTH IIPU M3JI0KEHUN OTBETOB, PellieHne 3a1a4n BBIIOIHEHO B IIOJTHOM 00BEMe, HO C
OLIMOKAMU HE BIMSIOUIMME Ha aITOPUTM pacyera;

"ynoBneTBopuTensHO" - IIp 0TBeTE Ha 002 Bompoca 00y-YaroIHiCs OITyCKaeT OMNOKH PHHITMITHATFHOTO XapakTepa, Jie-
MOHCTPHpYeT He JI0 KOHIa chop-MUpOBaHHEIE KOMIICTCHIINH, PelieHne 3ajaun BEIOIHEHO B HEMIOJTHOM 00BeMe;
"HEYOBIETBOPUTENBHO" - BCE OCTAIbHbIE CIIydaH.

B criopHBIX ciydasx mpernogaBarelb BIPaBe 3aJaBaTh yTOUHSIONINE BOMPO-CHI U IaBaTh JOMOJTHUTENBHBIC TPAKTHYCCKUC 38 JaHUS.

MeronrKa OlIeHKM KOMIUIEKTA IPAaKTUYECKUX 3a/laHui 10 JUCLUIIIIMHE

KommnekT npakTudeckux 3aaHui 0 AUCHUILIMHE HAIPaBIICH HA OLICHKY YMEHUIN M HaBBIKOB, XapaKTEPU3YIOIIUX OCBOCHUE
KOMIIETEHIIHH.

Ipu npoBeeHUH MTPAKTUKYMa OLIEHUBACTCS JJOCTIDKEHHE 00yJaromuMCesl LeJIel, IOCTaBICHHBIX B pab0Te B COOTBETCTBHH C
3aganneM. OIEHKa «3a4TEHO» BBICTABIIAET-CS 00YJaOMEeMyCsl, €CIIH OH JOCTHUT BCEX IEJICH, TTOCTABICHHBIX B Pa00TE, BBIOIHII
BCE 33IaHMA 110 TeME 3aHATHUS, 0OPMUI UX COOTBETCTBYIOIIIM 00pa30M, CMOT IIpa-BIJIBHO OTBETUTH IPU HEOOXOAUMOCTH Ha
BOIIPOCHI MPEMOAaBaTeNs M0 CYIECTBY BbI-TIOJIHEHHON PabOTHI.

OLeHKa «He 3a4TEHO» BBICTAaBIAETCS 00YJaroIIeMycCs, €CJI OH HE BBIIOJIHIII MM HE MIPEIOCTABHII BCE 3aJaHUs 110 TEME 3aHATHS,
HE CMOT IPaBIJIGHO OTBETUTH HA BO-TIPOCHI MIPETIOAABATEIS 110 CYIIECTBY BEIITOJTHEHHOH PaOOTEHIL.

Metonyka oreHKH JJabOpaTOpHBIX padoT

KommiiekT maGopaTopHBIX padoT 110 JUCIUIUIMHE HAIlpaBlIeH Ha OIIEHKY YMEHHUI M HaBBIKOB, XapaKTEPU3YIOIINX OCBOCHUE
KOMIIETEHIIUH.

B xoMIuIekT BXoAAT 1abopaTopHbIe paboThl, Kaxk/aas U3 KOTOPBIX OLIEHUBAECTCS] KPUTEPUEM «3aUTEHO» UM «HE 3a4TECHOY.
VYcnoBusiMu chOpPMHUPOBAHHOCTH BCEX IPEYCMOTPEHHBIX 3TallOB KOMIICTEHIMH B IPOLIECCE OCBOCHUS 00pa30BaTENbHOM IPo-
TPaMMBI B YaCTH IUCIMIUINHEI (MOIYIISA) SBISETCS BBIIOIHEHNE BCEX JTaOOPATOPHBIX PabOT, COOTBETCTBYIOIINX JTaHHOMY 3TaITy
KOMITCTEHIINH, Ha OLCHKY «3a4TCHOY.

O1LeHKa «3a4TEeHO» BBICTABILIETCS 00YJarOLEeMycs, €l paboTa BhINOJIIHEHA IIOJTHOCTHIO, TPABHIBHO O)OPMIIEH OTYET I10
nabopaTopHoii pabote. OOyJaromUiCs TOHUMAET COJIepKaHUE BBIMOJIHEHHOM paboThl (3HACT ONpEIeIICHHsI TOHATHH, yMETh
Pa3bBACHUTH 3HAUCHHE U CMBICII JIFOOOTO TEPMHHA, HCIOIB3yeMOT0 B paboTe U T.11.), BIaAEET TEOPCTUIECCKIM MaTepHaIoM,
OTCYTCTBYIOT OLIMOKH MPH OMMCAHUH TEOPUH, POpMYyIHUpyeT COOCTBEHHbIE, CAMOCTOSITENIbHbIE, 000CHOBAaHHbIE,
apryMEHTHUPOBAaHHbIE CY)XKACHHMS, HOITYCKasi HE3HAUNTEIIbHBIC OLIMOKN Ha JIOTIOJHUTENIBHBIE BOIIPOCHI.

OreHKa «HE 3a4TEHO» BEICTABIIETCS 00yJaomeMycs, eci paboTa BEIITOTHEHA IIOJIHOCTHIO, HO OH HE BIIAJICET TEOPETHUCCKUM
MaTepuaoM, J0IMyCKaeT IpyOble OMIHO-KH, UCTIBITEIBACT 3aTPYIHEHUS B (POPMYITHUPOBKE COOCTBEHHBIX CYKIECHHH, HECTIOCOOCH
OTBETHTb Ha BOIPOCHI IIPETIOAABATENS 110 CYLIECTBY BBIIIOJIHEHHON PaOOTHI.




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUWE JUCHUIIJIMHBI (MOAY JIST)

7.1 PexoMeHnayemas iuTeparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI1.1 | TonsmieB Bragumup | OCHOBBI pesieiiHOM 3alIUTHL: YIeOHOE TocoOue ISt CTYI. Hosocubupck: HI'ABT,
dénoposuy, 3JIeKTpOoMeXaHu4. (ak., 00yd. mo kypcy "OcHOBHI peneiiHoi 3amuter”, |2012
Mausimesa Enena JUIS cHell. ¥ OaKalaBpoB
ITaBnosHm, ConHIICB
I'puropuii Eroposuu
JI1.2 | TonsimieB Bragumup | OCHOBBI DIIEKTPOIHEPTETUKU: yIeOHOE MOCOOUe [[UIs CTY. CIell. HoBocubupck: HI'ABT,
dEnoposuy, 180400 "DnexTponpuBOI U aBTOMAaTHKa NpoM. ycTaHoBOK" 1 240600 2012
Mausimesa Enena "JKCIUTyaTalys CyIOBOTO AIEKTPOOOOPYIOBAHNUS U CPEIICTB
[TaBnosua, ConHues aBTOMAaTHKH" |
I'puropuii Eroposuy,
Mouanun Koncrantun
Cepreesuu
7.1.2. Jlono/HUTEIbLHAS JIUTEPaTYpa
ABTOpBI, COCTaBUTEIU 3arynaBue WznarenscTBo, rox
JI2.1 | Kpynosuu B. 1., CripaBOYHUK 110 IPOEKTUPOBAHUIO aBTOMaTH3UPOBAHHOIO Mocksa: DHeprousaar,
Bapeious 10. T, JJIEKTPONPUBOJA U CUCTEM YIIPABIECHUS TEXHOJIOTHIECKUMHU 1982
Camosep M. JL. npoleccamMmu
JI2.2 | Kpymnosuu B. U. CripaBO4HUK MO MPOEKTUPOBAHHUIO DIIEKTPUUECKUX CETeH U Mocksa: DnekTpousar.,
AJIEKTPOOOOPYIOBAHUS 1981
7.2 Ilepeuenb pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"
D1 |HBano M.H.. Meronnyeckue ykazaHusi K PaKTHUECKUM 3aHATUSAM TI0 JUC-UMIUIHHE «PeneiiHas 3amura u
aBTOMATH3AII AIIEKTPOIHEPTETHUECKUX CHCTeM [DneKTpoHHEIH pecype] / M. H.MBanos: - HoBocubupck: CI'YBT, 2018.
22 |7 HBanos M.H.. MeTtoaudeckue ykazaHus K KypCOBOMY IPOEKTHPOBaHMIO 10 AucuuiiuHe «PeneiiHas 3amura u
ABTOMATH3AIHS DJICKTPOIHEPTeTHYECKUX CHCTeM» [DnekTpoHHsIi pecype] / M.H.UBanos: - HoBocubupck: CI'YBT, 2018
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJISI)
Haznauenue Ob6opynoBanue
JlaGopatopust AymuropHast nocka; Kommiekt ydeOHON Mebenu; MynbTumenuitnoe obopynoBanue: IIpoexTop
JJIEKTPOIHEPTETHUSCKUX ~ CUCTEM | (CTal[MOHApHBIN), 3kpaH (cTanuoHapHsiid), [IK (cranuonapusi), 2 wmr.; JlJabopaTopHbie CTECHIbI:
- ydueOHass  aymguropust s | Moxmenb  sHeprocuctembl MOC-3,  «DnekTposHepreTwka», 2 INT., PacmpeaenuTenbHbIC
IIPOBEIEHUS 7a0OpaTOPHBIX | yCTPOHCTBA 3NEKTPUYECKHX CTaHOMHA U mopcraHimid 35-750 kB, 2 mT.,, OmnepaTuBHBIE
3aHATUI NEPEKIIIOUEHUs] B  paclpeleNUTeNIbHBIX ~ YCTPONCTBaX CTAaHIMH M MOACTaHUMH, S5 IUT.,
Tpéx¢a3Hblii CHHXPOHHBIH IBUTAaTENb C UMHTATOPOM HEHCIPAaBHOCTEH, 3 IIT.
YuebHas ayAUTOpUS i | AynutopHas nocka; Kommekr ydae6HOM Mmebenn; MympruMenuitHoe obopymosanme: IIpoextop
MIPOBEACHUS TPYIMIOBBIX U | (cranmoHapHbIi), dKkpaH (ctanuoHapuslii), [IK (craumonapusiit), 2 mr.; JlabopaTopHbIe CTEHIBI:

HHAWBUIYaJIbHBIX KOHch'ILTaLII/Iﬁ

Mopens  sneprocuctembl MOC-3, «DrnekTposHepretuka», 2 wT., PacnpenenurenbHbIE
YCTPOWCTBA BJIEKTPUYECKUX CTaHIMK u noxcraHmuii 35-750 kB, 2 mr., OnepaTuBHbIC
NEPEKIIOUYEHUs] B  pacHpeleNUTeNIbHbIX  YCTPOMCTBAX CTAaHIMM M NOACTAaHUMH, 5 IUT.,
Tpéxda3Hblil CHHXpOHHBIHM JBUraTeIbh ¢ UMUTATOPOM HEUCIPABHOCTEH, 3 IIT.

YuebOnas
TIPOBEICHISI
JIEKIITMOHHOTO THIIA

AyIUTOPHS JUISt

3aHATHH

AymuropHas nocka; Kommiekt ydeOHoi meOenyn; MynbrumMenuiiHoe oGopynoBanue: IIpoextop
(cranmonapHsIif), ’kpaH (crannoHapHsli), I[TIK (cramumonapHsrit), 2 mr.; JlabopaTopHBIE CTCHABL:
Mopgens sHeprocuctemsl MOC-3, «DOmekTposHepreTHka», 2 IMmT., PacmpenenurensHbe
YCTpOMCTBA DIEKTPUYECKUX CTaHUUM W moxactanuuit 35-750 kB, 2 mr.,, OmnepaTtuBHbIE
NEPEKNIIOYEHN B PACHpEAENUTENbHBIX YCTPOWCTBAX CTaHUMH M MOJACTaHUMHU, 5 1T,
Tpéx¢a3Hblii CHHXPOHHBIN IBUTATENb C UMHTATOPOM HEHCIPaBHOCTEH, 3 IIT.

YuebHas ayJUTOpHs quist | AynutopHas fnocka; Kommekr yue6HOM mebGenn; MynptuMenuitHoe obopymosanue: IIpoexTtop

MIPOBEICHUS MPAaKTUYECKUX | (CTAaLlMOHAPHBII), 9KpaH (cranuoHapHbli), I1K (cTtaunonapnslif), 2 wrT.; JlabopaTopHble CTEHABIL:

3aHATUH Mopens sneprocuctempl MOC-3, «DnekTposHepretuka», 2 wmT., PacnpenenurenbHbIe
YCTPOWCTBA 3JIEKTPUYECKUX CTaHIUK u mnoxcranmuii 35-750 kB, 2 mr., OnepaTuBHbIC
NEPEKIIOYCHUS] B  paCHpElNeNUTENbHbIX  YCTPOMCTBAX CTAaHIMM M NOACTAaHUMH, S5 1T,
Tpéxda3ublit CHHXPOHHBIH JBUraTeIh C UMHUTATOPOM HEUCTIPABHOCTEH, 3 IIT.

VYuebHas ayIUTOPHS Ui | AyoutopHast nocka; KommekT ydeOHON mebenn; MynbTUMenuitHoe obOopynoBanue: I[IpoekTop

IPOBEJEHUs TEKYIIEro KOHTPOJSL
U IPOMEXXYTOUHOH aTTecTaliuu

(crarmoHapHbIi), dkpaH (ctamuoHapusblii), [IK (cranumonapHsiit), 2 mr.; JlabGopaTopHBIE CTEHIBI:
Mogens sHeprocuctemsl MOC-3, «DnekTposHepreTHka», 2 IT., PacmpenenurensHbie
YCTPOWCTBA AJIEKTPUYECKUX CTaHIUK u mnoxcraHmuii 35-750 kB, 2 wr., OnepaTuBHbIC
NEPEKIIIOYEHUs] B  pacHpeleIUTENIbHBIX  YCTPOMCTBAX CTAHIMH M MOACTaHUMH, S5 1IUT.,
Tpéxda3Hblii CHHXPOHHBIN IBUTaTeNIb C UMHTATOPOM HEHCIPAaBHOCTEH, 3 IIT.

VYyeOHas ayAUTOPHS IS

AynuropHast nocka; Kommuekt ydeOHON Mebenu; MynbTumenuitnoe obopynoBanue: IIpoexTop




MpOBEACHUA TPYHNIIOBBIX u
HHAWBUIYaJIbHBIX KOHch'IbTaLII/Iﬁ

(crarmonapHbIit), 3kpaH (ctaunoHapusblii), [IK (crauumonapusiit), 2 mr.; JlabopaTopHble CTEHIBI:
Mopens  aneprocuctembl MOC-3, «DnekTposHepretuka», 2 wT., PacnpenenurenbHbIe
YCTPOMCTBAa DBIEKTPUUECKUX CcTaHuid u mnoxactaHiui 35-750 B, 2 mT., OneparuBHbie
NEPEKIIOUYEHUs] B  paCHpEleNUTENIbHBIX  YCTPOMCTBAX CTAaHIMM M NOACTAaHUMH, 5 1IUT.,
Tpéxda3Hblil CHHXpOHHBIH JBUraTeIbh ¢ UMUTATOPOM HEUCIPABHOCTEH, 3 IIT.

ITomemenue
CaMOCTOSITEIbHOH
00yJaroIIIxCcst

TS
paboTsI

Kommnekt yuebnoit wmebenn; I[IK — 10 mT., mnogkiaroueHHBIX K cetd "HHTepHer" w
o0ecreynBalOX  JOCTYIl B OJIEKTPOHHYI0  HH(OPMAIIMOHHO-00pa30BaTENbHYI0  Cpemy
YHuBepcurera.




