MuHHCTEPCTBO HAYKH U BbIcHIero oopazoBanus P®
denepanbHOE rOCy1apCcTBeHHOE 010IKeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BbICIIET0 00pa30BaHUA
«HaumoHaibHbIH HCCIIEI0BATEIbCKUN YHUBepcUuTeT «MIN»
®duauaa OI'b OY BO «<HUY «MI3U» B r. BoxkckoMm

Hanpagnenne noaroropku: 13.03.02 DnekTpo3HepreTnka 1 3JeKTPOTEXHUKA

HaumenoBanue oopa3oBaTteibHOili mporpaMmsl: L{ndposbie cucTeMBbl pesleifHOI 3aIIUTHI H ABTOMATHKHA
YpoBens 00pa3oBaHusi: 6akajnaBp

®opma 00yueHHsi: OYHAasI

Pabouasi nporpaMmma QM CHUILIHHBI
TEOPETHYECKHWE OCHOBBI P3uA (ITPO®UJIB 2)

Baok Baok 1. « JucuumimHbl (MOIYIH)»

UacTs 06pa30BATEIHHON TPOTPAMMEL (I)opMMpyeBaaﬂ YYaCTHMKAMM 00pa3oBaTe/IbHbIX
OTHOLIEHUH

HNHaexc AMCHUTUIMHBI 110 Y4eOHOMY IJIaHy b1.B.14

TpynoeMKocTh B 3a4eTHBIX eJUHHIIAX 6 cemecTp - 3

Yacos (Bcero) no yueGHOMY IJIAHY 108

Jlexkuuu 6 cemecTp — 16 yacoB

IIpakTHyeckue 3aHATHSA 6 cemecTp — 16 yacoB

JlaGopaTopHbie padoThI Y4eOHbIM NJIAHOM He MPeAyCMOTPeHbI

CamocrosiTenbHas padora
6 cemecTp — 58 yacos

BKJIrO4as:

PI'P Y4eOHBIM NJIAHOM He NPeAyCMOTPeHbI

HpomemyTquaﬂ aTrrecrauus:

3auer ¢ OLEHKOI 6 cemectp — 0,3 yaca
KonTpoas:
3ager ¢ oneHKon 6 cemectp — 17,7 yaca

Boskeknid 2021



MPOI'PAMMY COCTABH.I:

3apenyrommii Kaenpoii JHepreTHkH t/]/’g(v%r E.I'. 3enuna
(MODEHOCTE, YHCHER CTENEHE, YHEHOE IDAHKHE) \fhommcs) (pRCIMPORKR NOITHCH)

3asemyiommii kadenpoii JHepreTHKH |’W -~ E.I'. 3enuna
(HasBanne Kadenpo) (o muts) (paciwmdporka noanscH)

Pykosoautens ofpasopatensnoit nporpammer  Llndpossie cuctemsr  penefinoii  3ammTh
ABTOMATHKH

3asenyrommii kadenpoii DHepreTHrH, ] !
K.T.H., JIOIIEHT %%x E.I'. 3ennna
(J0GKHOCTE, YHEREN CTEMEHE, YHEHOE I0AHHE) Yhoanmce) (pacimbponKs nonKcH)
COT'JIACOBAHO:
NI A
3apenyrommi Katheapoii JHepreTuka { W E.I'. 3eanna

(aspanse kadeape) (nhdAnwce) (pacimibponka nonwen)



1. IEJIN U 3AJAYN OCBOEHUA JUCHUIIJINHBI
Ileab10 0cBOCHMA TUCHHUIINHBI — U3YYEHUE TEOPETUYECKUX OCHOB PEJIEHHOM 3aIUThl OCHOBHBIX 3JIEMEHTOB DJIEKTPUUECKON 4aCTHU DHEPrOCUCTEM.

3agayaMu JUCHUIJIMHBI ABJIAIOTCH:
— U3y4eHue OONIMX MPUHIMIIOB BBIMOJHEHUS PEICHHON 3a1UTHI AIEKTPOIHEPTETUYECKUX CUCTEM;
— U3y4eHHUe PeKUMOB 3a3eMiieHus HerTpaneit 9DC 1 ux 0COOCHHOCTEH /Tt paObOThI PENICHHOM 3aIUTHL;
— U3Yy4YEHUE paclpeeeHUs] TOKOB U HAPSHDKEHUM B HOPMAJIbHBIX U ABAPUMHBIX PEKUMAX JIEKTPUUECKHUX CETEH;
— U3y4eHne 0COOCHHOCTEH M3MEPUTENBHBIX MTPeo0pa3oBaTeeil U X BIUSHUS Ha padOTy PECHHON 3aIIUTHI.

CDOpMI/IpyeMLIe y o6yqa10merocsl KOMIICTCHIOMM U 3allJITaHUPOBAaHHBIE PE3YyJdbTaThbI oﬁyqennﬂ o  JUCHMIIIINHEC,

HHINKATOPaAMHU JOCTUKCHUA KOMIIETEHIMI:

COOTHCCCHHLBIC C

KOZ] 1 HAMMCHOBAHHEC KOMIICTCHIIMH

KO}I 1 HAMMCHOBaAHME MHAUKATOpa
JOCTHXKCHUA KOMIICTCHIIMHA

3anaHnpoBaHHbIE Pe3yabTaThbl 00yYeHHs

[1K-1.Cniocoben yIpaBIATh
TEXHOJIOTHYECKHM  00OpYIOBaHHUEM,
BBIOMPATh CEPUITHOE M MIPOCKTUPOBATH
HOBOE 000py/I0BaHHE

[1K-1.1. Bemonaser cOop W aHAIU3 NAaHHBIX
0 33JJaHHOW TeMaThKe, 00OCHOBBIBAET BHIOOD
TEXHOJIOTHYECKUX PELICHUI

3HATh:

— o0mue  TPUHIUIBI  BBIMOJHEHHS
AIIEKTPOIHEPTETHYECKUX CHUCTEM;

— pexuMbl 3a3emiieHus HeiiTpaneir D9C 1 X 0COOCHHOCTH

— BHIBI TOBPEXKACHUN U HEHOPMAJIBHBIX PEXHMOB, YUHTHIBAEMbIC
IIPY BBIIIOJIHEHUU perieHoM 3ammTh D9C

yMeThb:

— QaHaJIM3UpOBaTh PEXKUMBI 3a3eMileHus Heltpane O9C nns
OTIpe/IeJIEHUs] XapaKTePHBIX BUJOB MOBPEKICHUN M HEHOPMAJIbHBIX
PEKUMOB;

pENerHOW  3alUThI

IK-1.2. HeMoHcTpUpyeT MOHUMaHUE
TEXHOJOTMYECKUX  TIPOLIECCOB,  CIIOCOOOB
yIpaBlleHUs 000pyAOBaHHEM u ux

B3aUMOCBA3b C 3a/la4aMM 3KCILTyaTalluu

3HATh:
— BUABI, (QYHKIMOHAJIBHBIE CXEMBI W OCOOCHHOCTH JIEHCTBUS
M3MEPUTEIILHBIX MPe0Opa3oBaTesiel peleiHbIX 3aluT

YMeTh:

— pacCcUuThIBATh TOKW W HANPSHKEHUS Ha OTHAEJIBHBIX 3JEMEHTaX
JJIEKTPOIHEPreTUYECKUX  CHUCTEM  IIPU  PaA3JIMYHBIX  BHAAX
MOBPEKICHUH JJIs pealIu3alliy PEeJICMHOM 3alIUThl HA HUX

2. MECTO JUCIHUILINHBI B CTPYKTYPE OBPA3OBATEJBHOM ITIPOTPAMMBI BO
Jucuuruinaa 6azupyercs Ha cineayromux qucuuiumiax: « TODy, «llepexonnbie mpouecchn.
Pe3ynbraThl 06pa3zoBaHus, MOITy4YE€HHBIE IIPU OCBOCHUU JUCLMITIIMHbI, HEOOXOAUMBI IIPU BBINOJIHEHUH BBIITYCKHON KBaIM(DPUKALIMOHHON paboThI.




3. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHBbI

3.1 CTpyKkTypa AMCUMILINHBI
OO6111ast TPYJJ0EMKOCTb JUCHUIUIMHBI COCTaBIISIET 3 3a4eTHBIX euHMIIbI, 108 Jacos.

Pazgen nuCHUIIIMHEL.

Pacnpez[eneHI/Ie TPYAOCMKOCTH paszciia (B IIElC%J.X) 110 BUagam

< o
Ne dopma NpoMeKyTOUHON g i E g y4eOHO paboThI Cojep:kaHue caMOCTOSITENbHOM
/i aTTecTanuu 5 § p QEJ KonTakTHas CP Kour- paboThI
[
(no cemecmpam) T O | Jlex | Ip | JIa6 | KIIP | UKKII | TIA pOJIb
OO01Ke BOMPOCHI BHITTOTHEHUS IIpopaboTka ¥ MOBTOPEHHUE JIEKIMOHHOTO
€JICHOM 3alUThI Matepuana.
! EJ'ICKT 09HE I1J"leTI/IIIeCI<I/IX 10 6 3 2 } i i i 3 i Hsyuenue mnteparypet
cucmfa p [6] . 1. c1p.6-9;
Pe)KI/IMLI 3a3eMJICHUS Hpopa6OTKa U TOBTOPCHHUEC JICKIITMOHHOT'O
2 HenTpaneit 99C u ux 15 6 3 2 - - - - 10 - EaTepHaﬂa'
3y4eHHUE JTUTEePaTyphl
0COOCHHOCTH [2] . 1. cTp.6-9;
Bunel noBpexaeHuii u [IpopaboTka M TOBTOpEHHE IEKIIMOHHOTO
HEHOPMAaJIbHBIX PEKUMOB, EaTePHaH&
3 YUUTBIBAEMBIE TIPU 33 6 2 8 - - - - 23 - [liycqzl_{f le HTEPALYPSL
BBITIOJTHEHHNH PeeHHOH [6] . 2.4. ¢1p.30-33; 1. 2.3. ¢Tp.25-29;
3amuThl 993C [6] . 2.8. cTp.57-66
[TepBu4HbIE U3MEPHUTETHHBIC [IpopaGoTka M TOBTOPEHHE JICKIHOHHOTO
npeoOpa3oBaTeu — EaTepHaHa-
4 TpaHchopMaTopsl TOKA U 32 6 8 4 - - - - 20 - [ 43]}2{21_{? 76_ fuTepatypet
HaIpsHKEHUS B YCTPOHUCTBAX [2] c.4-8 ’
peJIeHON 3alUThI
OHeHKa o 3a4Y€Ty BBICTABJIACTCA Ha
) OCHOBaHHUHU 6aJ'IJ'IOB, TMOJIYUCHHBIX B
> 3auer ¢ oneHKok 18 6 ) i i i ) 0,3 B 17,7 pe3yJibTare OCBOCHHUS JIMCUMIUIUHBI B
MOJIyJIE
Hroro: 108 6 16 | 16 - - - 0,3 58 17,7




3.2 KpaTkoe copep:kaHue pas3iesioB

3.2.1. Tembl Jexnuii

1. Obwue 6onpocwl 8bINONIHEHUSA PeleUHOU 3AUUMbL JIeKMPOIHEPLeMUYECKUX CUCTEM

Haznauenue peneiiHoil 3amuthel. TpeOoBaHus k peneiiHoW 3amute. M300pakeHue cxem
peneiiHON 3aluThl Ha 4yepTexax. DJIeMEHTHl 3aluThl. [IpyMHIUIBI BBINOIHEHUs yCTpoiicTB P3.
Hcrounnky onepaTtuBHOrO TOKA.

2. Peocumul 3azemnenus neumpaneu IIC u ux ocobennocmu

Crioco6n1 3azemienust Heitpaneir D9C. Kpurtepuu BbiOOpa pexknMma paboThl HEWTpasel.
DNeKTpuuecKass CeTb C HW30JUPOBAHHOM HeWTpanpro. DieKTpudeckas CeTb € PEe3UCTUBHBIM
3a3eMJIEHUEM HeUTpanu. DIeKTpuuecKas CeTh C KOMIIEHCHPOBAHHON HEUTpaJIbIO.

3. BuOul nospesicoenuii u HeHOPMATLHBLX PEACUMOS, YYUMbLEdeMble NPU BbINOIHEHUU

peneunou sauumot IIC

Mexy¢aszHple KOPOTKHE 3aMbIKaHHMs B OAHOM Touke. KopoTkue 3aMbIKaHUs Ha 3eMIIO B
cHCTEME C TIIyXo3a3eMJIieHHON HelTpanbio. COOTHOWIEHHS TOKOB TIPH TpaHC(POPMATOPHBIX,
aBTOTPAaHC(POPMATOPHBIX CBA3AX B ceTax. OnHodas3Hble 3aMbIKaHUS Ha 3€MIII0 B CETAX C
M30JIMPOBAaHHON HelTpanbio. HeHopManbHbIe peXkKUMBI pabOTHI.

4. Ilepsuunvie usmepumenbHbvle npeobpazoeameny — _mpanchopmamopsvl _moxa __u

HANPANCEHUS 8 VCIMPOUCMBAX PeNetUHOU 3auiumbl

W3meputenbHble TpaHchopMmaTopbl Toka. [lapameTpsl, BIUSIOIIME HA MOTPELIHOCTH
TpaHnchopMaTopoB Toka. TpeGoBaHUS K TOYHOCTH pabOTHI TpaHCHOPMATOPOB TOKA, MUTArOmuUX P3.
OuUbTPHl CUMMETPUYHBIX COCTABISIOMIMX TOKOB. CXeMBbl COEIMHEHHs TpaHC(HOPMATOPOB TOKA M
neneil Toka 3amuThl. M3mepurenbHble  TpaHcdopmaropsl  HampsbkeHus.  [lorpemHoctn
TpaHchopMaTopoB  HampsbkeHHs. CXembl COCIUHEHUs  TpaHC(HOPMATOPOB  HANPSIKEHHUS.
[ToBpexxneHus B LensX TpaHC(HOPMATOPOB HAMPSDKEHUS W KOHTPOJb 32 WX HCIPABHOCTHIO.
@unbTphl HANpPSHKEHUS 00paTHOM U HYJIEBOW MOCIEI0BATEIBHOCTH.

3.2.2. TeMbl NPAKTHYECKUX 3AHATHI

ITP 1-2. Pexxumsl 3a3emienus Heirpaneit 99C U UX 0COOEHHOCTH.

ITP 3. Pacuer u mocTpoeHHEe BEKTOPHBIX auarpamm mpu Tpexdasubix K3 B pa3nuyHbIX TOYKax
90C.

ITP 4. Pacuer u mocTpoeHHe BEKTOPHBIX AMArpaMM Ipu AByx¢asHeix K3 B pasnuyHbIX TOYKax
90C.

ITP 5-6. Pacuer u nmoctpoeHne BEKTOPHBIX Auarpamm npu oaHodaszHbix K3 B pasnuyHbIX TOYKax
90C.

ITP 7-8. Pacuet u moctpoeHue BEKTOPHBIX AuarpaMM IpH aByxda3Hbix K3 Ha 3emitto B pa3iinyHbIX
Toukax I9C.

ITP 9-10. PacueT 1 noctpoeHre BEKTOPHBIX AUarpamMm IMpH TpaHC(GHOpMalMy TOKOB M HaNpsKEeHUI
yepe3 CHIIOBbIE TpaHC(HOPMATOPHI.

ITP 11-14. Pacyer u mocTpoeHrEe BEKTOPHBIX IUarpaMM MpH TpaHCHOpMAaIK TOKOB U HaNpsKEHUI
yepe3 npeodpazoBaTeIbHbIC TPAaHCHOPMATOPEI.

IIP 15-16. 3amuTa pedepaTos.

3.2.3. JIabopaTopHbie padoThl y4eOHBIM IIJIAHOM He MPeAyCMOTPEHbI
3.2.4. PI'P yueOHBIM INIAHOM He NPEAyCMOTPEHBbI

3.2.5. KypcoBoii npoekT (KypcoBasi pad0oTa) y4eOHbIM IJIAHOM He NPe1yCMOTPEHbI.



3.4. CooTBeTCTBHE Pa3/1e/10B JMCHHMILIMHBI M (POPMHUPYEMBIX B HUX KOMIIETeHIHM I

Homep 1 HauMeHOBaHUE Pe3yJIbTaTOB 00Pa30BaHUsI 11O Kobt Howmep pasnena qUCIMILUTAHBL DOpMbI KOHTPOJIS
JUCIIUTUTHHE KOMIIETECHIINH B COOTBETCTBHH C 1.3.1
(B cooTBeTCTBHH C pazmenom 1) VHJUKaTOPOB 1 2 3 4 5
3HaTh:
—o01me IIPUHIIMIILI BBIITOJHCHUS peneﬁﬂoﬁ 3aIUTEI MK-1.1 X _ _ _ X Tect Nel
3IIEKTPOIHEPTETHYECKUX CUCTEM ' pedepar, 3auet
— pexuMbl 3azemiieHus HedTpanedr O90C u ux K-1.1 - X - - % Tecr Ne2
0COOEHHOCTH ' pedepar, 3auer
— BUbI IOBPEXKICHUI U HEHOPMAJIbHBIX PEKUMOB, CPC Mol 6
o o~ ol...
YUYUTBHIBAEMBIE TIPU BBIIIOJIHEHUN PEJIEHHON 3aIUThI IK-1.1 - - X - X
pedepart, 3auer
299C
— BUJBI, (QYHKIIMOHAIBHBIE CXEMBbl U OCOOCHHOCTH Tect No3. 4
. o - - _ ecT No3,
NeHCTBUSL ~ M3MEpUTENbHBIX  MpeoOpaszoBaTeneit IK-1.2 X X
. pedepart, 3auer
pEJICMHBIX 3alTUT
YMmerh:
— QHAJIU3UPOBATH PEXKUMBI 3a3€MJICHUS HEUTpallen
_ X _ _ X CPC Nel...6
O9C mug  onpeneneHus XapaKTEPHBIX — BUIOB IK-1.1
. pedepart, 3ager
MOBPEXJICHUN U HEHOPMAJIBHBIX PEKUMOB;
— pacCUYUTHIBATh TOKH U HAIPSIKEHUS HA OTACIbHBIX
3JIEMEHTAaX Z-)JIeKTpOBHepI‘eTI/I‘-Ie(iKI/IX CHCTEM IIPU K12 i i < i « CPC Nol.. 6
Pa3IMYHBIX BUAAX MOBPEXKACHUHN ISl peain3aliu o pedepar, 3auer
peNelHOM 3alIUThl HA HUX
Bceeo uacos na pazoen oucyuniunst (6 coomeememeuu ¢ n.3.1) 10 15 32 33 18




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OILEHOYHBIE MATEPHAJIbBI
JUIT  TEKYIHIETO KOHTPOJII YCHEBAEMOCTH MW TPOMEXYTOYHOM
ATTECTALIMMU 11O JUCHUIIJINHE

4.1. Texymuii KOHTPOJIb YCIIEBAEMOCTH 10 JMCIUILIHHE:

— TECTBI:
Nel Knaccuduxanus pene u P3. OcHOBHBIE TOHATHS U ONPEEIICHUS
Ne2 PexuMbl 3a3eMIICHUS HEUTpaien
Ne3 YcrpoiicTBO, IPpUHITUTT ACHCTBUS 1 0coOeHHOCTH paboTel TT B P3
Ne4 VerpoiicTBO, MpUHIUN IeHCTBUS U ocobenHoctu pabotsl TH B P3

— CaMOCTOSITeTIbHbIE PabOTHI:
CPC 1. Pacuer u mocTpoeHUE BEKTOPHBIX AMarpamMm mpu TpexdaszHeix K3 B pazauuHbIX TOYKaX
99C.
CPC 2. Pacuer ¥ mocTpoeHHe BEKTOPHBIX auarpamm mpH AByx¢asHeix K3 B pasmuyHbBIX TOYKaX
99C.
CPC 3. Pacuer u mocTpoeHue BEKTOPHBIX JuarpaMm npu ofHo¢aszHeix K3 B pa3nuyHBIX TOUKaxX
99C.
CPC 4. PacueT 1 MOCTpOCHHE BEKTOPHBIX JUarpamm npu AByx¢aszHbix K3 Ha 3eMIIi0 B pa3lIudHBIX
toukax I9C.
CPC 5. Pacyer u mocTpoeHHe BEKTOPHBIX JAMarpamMm MpH TpaHC(HOpMAIMK TOKOB M HAIPSKEHHH
4yepe3 CUIIOBBIC TPaHC(HOPMATOPHI.
CPC 6. Pacuer u moctpoeHHe BEKTOPHBIX JAMarpamMm MpH TpaHC(HOpMAIIUK TOKOB M HAIPSKEHHUH
yepes npeoOpa3oBaTeNbHbIe TPaHC(HOPMATOPBI.

— pedepatsl

[TpumepHbIe TeMbI pedepaToB:
1. AKKyMyJsTOpHBIE OaTaped, NpUMEHSEMble B CXE€MaxX OIEPaTUBHOIO TOKAa MOJCTaHIIUM
HanpspkeHueMm 110-220 kB: coBpeMeHHbIE THUIIBI OTEYECTBEHHOTO M 3apyOeHOT0 MpPOHM3BOJICTBA;
XapaKTePUCTHKU; PEKUMBI paboThI (pa3psaa-3apsin).
2. Tpancdopmaropsl Hanpsbkenus 6 u 10 kB. I[lpuHuunsl paGoThl, THIBI, KOHCTPYKTHBHOE
ucnonHeHue. Tpéxdasnubie U ogHO(Da3HbIE.
3. AHTHpe3oHaHCHBbIe TpaHchopmaTopsl HampspkeHus 6—10-35 xB. IIpoGuemsl, BbI3BaBIIME HX
pa3paboTKy. Turbl ucnosHeHus, o0co0eHHOCTH paboTel. ComocraBienne ¢ 0ObIYHBIMH TUITaMu TH.
4. Tpanchopmatopsl HampspkeHuss 35 kB. Ilpunnunsl paGoTel, THMBI, KOHCTPYKTHBHOE
ucnongHeHue. Tpéxdasubie U ogHO(Da3HbIE.
5. Tpanchopmaropsl Hanpspkenuss 110 kB. Ilpunimmnel paGoTel, THUIBI, KOHCTPYKTHBHOE
ucnonHeHue. Tpéxdazubie U ogHO(Da3HbIE.
6. Tpancdopmartopsl Toka HampspkeHuem 10 1 kB. IlpuHummnel paGoThl, THIBI, KOHCTPYKTUBHOE
UCIIOJTHEHHE.
7. Tpancdopmartopsl Toka HanpsbkeHueM 6—10-35 kB. [Ipuniuns! paboTsl, TUITBL, KOHCTPYKTUBHOE
ucnonHenue. Kmaccel TouHocTH. OTAENBHO CTOSIIME W BCTPOCHHBIE B BBIKIIOYATENH U
TpaHchOpMaTopHI.
8. Tpancdopmaropsl Toka HanpsbkeHueMm 110 kB. Ilpunuunel pa®oTsl, THUIBI, KOHCTPYKTHBHOE
ucnonHenue. Knaccel TouyHOCTH. OTAENBHO CTOSALIME W BCTPOCHHBIE B BBIKIIOYATENH U
TpaHChOPMATOPHI.
9. Tpancdopmarop (mosic) Porosckoro. [IpuHuun paGoThl, KOHCTPYKTUBHOE MCIIOJIHEHUE, 00JIACTH
MIPUMEHEHUSI.
10. Tpancdopmaropbl TOKa HYJEBOW MOCIENOBATEIBHOCTH IS  DJICKTPUYECKUX  CeTeH
HanpspkeHueM 6—10 kB. [Tpunuun paboTsl, KOHCTPYKTUBHOE UCIIOTHEHHUE, 00JACTH IPUMEHEHHUSL.

bannbHO-pedTHHTOBas CTPYKTYpa JUCHMILIUHBI SBISETCS NPUIOKEHHEM A.



4.2. IIpome:kyTOUHAS aTTeCTALMS MO IMCHUIJIMHE (YACTH AUCUMILIIMHBI):
3aueT C OLEHKOM.

OreHka omnpezensercsi B cooTBeTcTBUH ¢ [lonoxkennem o 6amibHO-PEHTHHTOBON CUCTEME ISt
cryaeatoB  HUY «MBOW» Ha ocHOBaHMM OasioB, IOJYYEHHBIX B pe3yJbTaTe OCBOCHHS
JUCLUIIIMHBI B MOZIyJIE.

B npunokenue kK IUIIIOMY BBIHOCUTCS OLIEHKA 3a 6 cemecTp.

IIpumeyanue: OleHOUHbIE MaTepuanbl IO JUCHUIUIMHE MPHUBEACHBI B (OHJE OLEHOYHBIX
matepuainos OITOII.

5. YYHEBHO-METOAUYECKOE OBECIIEHEHHUE JUCHUIIVINHbI

5.1 Jluteparypa:
1. Peneitnas 3ammTa U aBTOMaTHKa YHEPrOCUCTEM : ydyeOHoe mocoOue mo Hampasienuro 140400
"DeKTpoIHepreTuKa U 3IeKTpoTeXHUKa", Moayb "DnekrposHepreruka” / B. B. KpuBenkos ; pen.
A. ®. JlpsxoB ; Ham. wuccmen. yn-tr "MOU". — M.: Uzg-eo MBOU, 2012. — 164 c. — URL:
https://elib.mpei.ru/action.php?
kt path _info=ktcore.SecViewPlugin.actions.document&fDocumentld=5007
-ISBN978-5-7046-1377-0.
2. Dmnextpo3Hepretuka. PeneiiHas 3ammuTa M aBTOMATHKAa 3JIEKTPOIHEPreTHUYECKUX CHUCTEM
[DneKTpoHHBIN  pecypcl: yueb6. Ilocobue mo HampaBineHutro nonarorosku 140400
OnekTposHepreTuka u aektporexHuka/ FO.A. EpmoB [u np.]. — DIeKTpoH. TEKCTOBBIE HaH. -
Kpacnospck: COVY, 2012. — 68 c. - URL: http://biblioclub.ru/index.php?page=book&id=363895
3. DnektposHepreTuka. PeneitHas 3ammTa U aBTOMAaTHKA 3JIEKTPOIHEPTETHUECKUX CUCTEM : y4eO.
nocobue 1o HampasiieHnto moAarotoBku 140400 DnexktposHepreTuka u AnmekTporexHuka / HO. A.
Epmios [u ap.]. - Kpacnosipck : COVY, 2012. - 68 c.
4. llernos, A.M. IloctpoeHue cxem peseifHON 3amuThl [DneKTpoHHbIN pecypc]: yued. ITocobue /
AUN. — DnexktpoH. TekcToBhle naH. - Hosocubupck: HITY, 2012. — 90 c. -URL:
http://biblioclub.ru/index.php?page=book&id=228882
5. Ilpumepsl pacuera peneiiHON 3ammThl : ydyeObHoe mocodme : [16+] / B. A. [aBwimoB, A. A.
Ocunues, A. U. lernos, A. C. Tpodpumon ; HoBocuOupckuil rocy1apCTBEHHbI TEXHUYECKHM
yHuBepcuteT. — HoBocubupck : HoBocubupckuii rocyjapcTBEHHBIM TEXHUYECKHM YHUBEPCHUTET,
2018. — 92 c. : un., Taba. — Pexxum nocryna: no noanucke. — URL: https://biblioclub.ru/index.php?
page=book&id=575265 — bubnuorp. B kH. — [ISBN 978-5-7782-3783-4. — TeKCT : 37EKTPOHHBIHA.
6. bynbiueB A.B. Penelinas 3amuTa B pacnpeqeluTeNbHbIX 3JEKTPUYECKUX CEeTAX [DIEKTPOHHBIN
pecypc]: mocobue i pakT. pacueroB / A.B. bynbraes, A.A. HaBonouHbIiA. — DJIEKTPOH. TEKCTOB.
nan.— M.: OHAC, 2011. Pexum gocryna:
http://e.lanbook.com/books/element.php?pll id=38555

7. PykoBogsuiye yka3zaHusi IO pacueTy TOKOB KOpOTKOro 3ambikanus: PJ[153-34.0-20.527-98. — M.:

HII DHAC, 2013. - 152 c. - Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll 1d=38586

5.2 JInneH3noHHOe M CBOOOIHO PacpoCTPaHsieMoe NIPOrpaMMHoOe o0ecrevyeHue:
Microsoft Office Word, Excel u PowerPoint.

5.3 NutepHeT-pecypchl, BKJIOYasi nmpodeccuoHalbHble 0a3bl JaHHBIX M HMH(OPMALHOHHO-
CMpaBoOYHbIE CHCTEMBI:
Yuusepcurerckas nHpopmarmonHas cuctema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-npaBoBas cucrema «KoncynpranT+» http://www.consultant-urist.ru

CrpaBouHo-1ipaBoBasi cucrtema «['apant» http://www.garant.ru




Basamanueix Web of Science https://apps.webofknowledge.com/
baza nanneix Scopus https:/www.scopus.com

[TopTan oTkpbITHIX JaHHBIX Poccuiickoit deneparuu https://data.gov.ru

baza OTKpeITBIX JmaHHBIX MuHuCTEpCTBA TpyJa W CONMANbHOM  3amuTel PO

https://rosmintrud.ru/opendata
baza nanneix Hayunoii snekrponnoit 6ubnnorexku eLIBRARY.RU https:/elibrary.ru/

ba3a manHBIX podecCHOHaTbHBIX CTaHAAPTOB MUHUCTEPCTBA TPY/Ia U COIMATIBHOMN 3alUThI
P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl nanapIXx MuHHCTEpCTBA SKOHOMHUYECKOTO pa3BuTust PO http://www.economy.gov.ru

baza otkpeIThiX ganHbIX Pochunmonuropunrahttp:/www.fedsfm.ru/opendata

DnektpoHHas 6a3a qaHHbIX «3marenscTBO Jlanby https://e.lanbook.com

®denepanpHas rocyaapcTBeHHas WHpopmarmoHHas cucteMa «HarumoHabHAsE 3JIEKTpOHHAs

oubmmoTeka» https://H36.pd

HanmonansHeiil mopTan onnaitH o0ydenust «OTKpbIToe 00pa3oBanue» https://openedu.ru
OnexrponHas 0a3a ganHbIX "Polpred.com O630p CMU" https://www.polpred.com

Odurmanbueiii caldlt DenepasbHOrO areHTCTBA IO TEXHUYECKOMY DETYJIHMPOBAHUIO U
meTtposioru http://protect.gost.ru/

OnextponHas Oubaunorexka MOMU https:/ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITVIMHBI

Y4eOHOoe MmoMeIIeHne, OCHAIICHO:

- IOCKa MapKepHas nepeaBuxHas — 1 mrT.;
- IEPCOHAIbHBIN KOMIIbIOTEp — | 1IT.;

- IpoeKTop — 1 mrT.;

- 9KpaH — | mr.;

- CTOJIBI U CTYJIbSl Ha 35 MOCaJ04YHbIX MECT.

[Tomemienne [uis CaMOCTOSITENBHON pabOThI  OOYYArOIIMXCS, OCHAIICHHOE KOMITBIOTEPHOM
TeXHUKOH (20 KOMIBIOTEPOB), C BO3MOKHOCTBIO MOAKIIOUEHUs K ceTu MHTepHeT u obecnieueHuemM
JIOCTYTIA B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay OpraHU3aIHH.

Y4eOHast ayTuTOpUs AJIs IPOBEICHHUSI 3aHATHI MPAKTUICCKOTO THUTIA

- IOCKa MapKepHas MepeaBrKHas — 1 1mT.;

- TeJIEBU30p — 2 MIT.;

- IEpCOHATBHBIC KOMITBIOTEPHI CO CIEIUATM3UPOBAHHBIM MPOrPaMMHBIM oOecrieueHreM — 11 mrT.;
- CTOJIBI U CTYJIbSI HAa 24 MIOCaIOUHBIX MECTA.



IIpunaoxenune A

BAJUIBHO-PEUTHHI' OBASICTPYKTYPA JIUCHUAILINHBI
TeopeTrnueckue ocHOBBI P3nA

(Ha3BaHUE TUCIUTUIMHBI)

6 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEro KOHTPOJISA YCIEeBAEMOCTH 10 JHCIMILIHHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8
KM-9
KM-10

KM-11

Tect Nel «Knaccuduxanus pene u P3. OCHOBHBIC TOHATHS U ONIPEACIICHISD)

Tect Ne2 «PexxuMbl 3a3eMIICHHS] HEUTpaJIehn»

Tect Ne3 «YcrpoiicTBo, mpuHIUN JeiicTBUs U ocobeHHocTH paboTsl TT B P3»

Tect Ned «YcTpoiicTBO, MpUHIUTT JeHCTBUS U ocobeHHocTr paboTel TH B P3»

CPC 1. «Pacuet u nocTpoeHrne BEKTOPHBIX Auarpamm npu Tpexdaszubix K3 B pasznnunbix
Toukax D9C»

CPC 2. «Pacuer u mocTpoeHHe BEKTOPHBIX Auarpamm npu aByxdasueix K3 B paznuuHbix
Toukax D9C»

CPC 3. «Pacuer u nmoctpoeHne BEKTOPHBIX TuarpaMm mpu oanodgasueix K3 B pasnmuuHbix
Toukax D9C»

CPC 4. «PacueT 1 mOCTpoeHUE BEKTOPHBIX IUarpaMM mpu JIByx¢aszueix K3 Ha 3emitio B
pa3IMYHbIX TOYKax IIC»

CPC 5. «Pacuer u mocTpoeHHE BEKTOPHBIX JUArpaMM IMpH TPaHCPOPMALUU TOKOB U
HaIpsDKEHUH yepe3 CUII0BbIEe TpaHC(HOPMATOPBI»

CPC 6. «Pacuer u mocTpoeHHe BEKTOPHBIX IUArpaMM INpH TPaHCPOPMALUU TOKOB U

HaIpsHKEHUHN Yepe3 mpeoOpa3oBaTeIbHbIC TPaHCHOPMATOPHI»

Pedepar u 3auer

Bua npoMexyTOYHOM aTTECTALMHU — 3a4€T C OLICHKOMN

TpyaoeMKOCTh IUCHUIUIMHBI= 3 3.€.

Home
ppasa
e-J1a

Paznen
JIACITUII- Nnunexc KM:
JIMHBI

KM-
1

KM-
2

KM-
3

KM-
4

KM-
5

KM-
6

KM-

KM-

KM-

KM-10

KM-11

OO01ue BOMPOCH BBHITIOTHECHUS
peneiHoN 3auThI
3JIEKTPOIHEPTETHUCCKUX CHCTEM

+

Pexxnmbl 3a3emiieHust HeUTpanei
9OC u ux 0cOOEHHOCTH

Bunel noBpexaenuit u
HEHOPMAJIbHBIX PEKUMOB,
YYUTHIBACMBIC TIPH BHITIOTHCHUH
peneiinon 3ammtel 39C

HepBI/I‘IHLIe N3MEPUTCIILHBIC
mpeoOpa3oBaTeny —
Tparc(hopMaToOphI TOKA U
HaIpsDKEHUS B yCTPOUCTBAX
peneHON 3aIMThI

Bec KM,
MUH. OaJUIBI:

20

Bec KM,
Makc. OaJluIbI:

40
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