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JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageneyu Muxees [1.B.
[IpenoaBaTenn NaerTbnratop Rel7531c2-MikheevDV-e437eca| J.B. Muxees
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyxoBoaurens . Brageney MaTHHWHa O.B. 10.B.
00pa30BaTEeNbHOM IPOrPaMMBbI Vaerwgurarop __|RO1D54b1d-MatiuninayV-7d5d8124 MartroHuHa
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (moamucs) (pacmudpoBKa MOAIHCH)
MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3IU»
3 v o Ceenennn o enagensue L3N M3K
ABCAYIOIINWH BEIITYCKAOIIECH Bnagenet, LbIpyK C.A.
Ka(eaphl Vermvdmratop Raf2c04da-TsyrukSA-47e13587 C.A. Upipyk
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (moamucs) (pacmudpoBKa HOIIHCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBOeHUSs TUCHUIIMHBI. U3YYCHHE OCHOB PEJICHHON 3amuThl U aBTOMaTuku (P3uA) mis
MOCIIEAYIOMIETO HCIIONB30BAHUS TMPU TMPOCKTHUPOBAHUU M IKCIUTyaTallMH CHUCTEM DJICKTPOCHAOKEHUs

00BEKTOB

33[[3‘11/1 AUCHHUIIIMHBI

- 03HaKOMJICHHE 00y4YaroIerocs ¢ Ha3HaUeHUEM PeJIeHHOM 3alllUThl U aBTOMAaTUKH NP PEIICHUN
BOIIPOCOB HAJISKHOCTU CHCTEM 3JIEKTPOCHAOKEHHS,
- U3y4YEeHHE CYIIECTBYIOIIMX 3JIEMEHTHBIX 0a3 pesIeHbIX YCTPOUCTB B CXEMax PeICHHON 3alIUThl

1 aBTOMATHUKH,

- U3y4YeHHE MIPUHIUIIOB PaOOTHI TOKOBBIX 3aILIUT;
- (hopmupoBaHNE HABBIKOB IPUHSTHS U 000CHOBAHUS PEIICHUI B BBIOOPE CXEM PEICHHOM 3alUThI

N aBTOMATHKH CXCM 3HCKTpOCH&6}KCHI/I${ KOHKPETHBIX 00BEKTOB.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-8 Criocoben
y4acTBOBATh B
obecreyeHny mmoKaszaTesen
(G YHKIIMOHUPOBAHUS
o0opynoBaHus 00BEKTOB
po(hecCHOHATTLHOM
EeITEIbHOCTH

N/I-1nk-s [IpumeHseT MeTo bl
pacuera rnokasareneun
(GYHKIIMOHUPOBAHHUS
AJIEMEHTOB M CUCTEM
TEXHOJIOTHYECKOTO
o0opyoBaHus 00BEKTOB
npodeccuoHanbHOMI
JIeATeTbHOCTH

YMETh:

- paccuMTaTh MapaMeTpbl MAKCUMAJIbHOM
TOKOBOM 3aIIUTHI JIMHUHA 1 TOKOBOH
OTCCYKHU.

[1K-8 Criocoben
y4acTBOBATh B
obecrnieueHny MmoKasaresei
(G YHKIIMOHUPOBAHUS
o0opynoBaHus 00BEKTOB
npodecCHOHATbHON
JESTENIbHOCTH

NJ1-2nk-8 3HAET METOIbI
BEJICHUS pEeXKUMOB pabOThI
00BEKTOB MpodecCHOHATBHON
JeSITeTbHOCTH

3HATH:
- 00J1aCTH MPUMEHEHUS U Ha3HAUYEHUE
OCHOBHBIX TUIIOB PEJICHHOM 3aILNTHI.

TIK-8 Cnocoben
y4acTBOBATh B
o0ecIreyeHny IoKa3aTesieh
(bYHKIIMOHUPOBAHHUS
000py1I0BaHUS 0OHEKTOB
npodeccuoHaNbHOM
JIEATENLHOCTH

NJI-3nk-8 JlemoncTpUpyeT
MIOHUMaHHE B3aUMOCBSI3H
3aj1a4 HKCIUTyaTalu U
o0ecrieueHus
TEXHOJIOTHYECKUX PEIKUMOB
paboThl 00BEKTOB
poQeCCHOHATBHON
JeSITeTbHOCTH

3HATh:
- Ha3HAYCHUE U TIPUHIIUIIBI JCHCTBUS
pENEHHON 3alUThl 1 aBTOMATHKH,
AJIEMEHTHYIO 06a3y, 0COOCHHOCTH
HCITOJIb30BaHUS HCTOYHUKOB
OINEPaTUBHOTO TOKA.

YMETbh:
- QHAJIM3UPOBATh PEXKUMBI PAOOTHI

W3MEPHUTENBHBIX TPaHC(HOPMATOPOB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuunimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeIbHOM MporpaMme
D1eKTpooOOpyIOBaHUE U BJIEKTPOXO3SICTBO MpeNnpUATHi, OpraHM3alui M yupexaeHuil (namee —
OIIOII), wnampaBnenus mnoarotoBku 13.03.02 DnekTposHepreTuka U AIIEKTPOTEXHUKA, YPOBEHb
o0pa3oBaHUs: BBICIIEE 0Opa3oBaHMeE - OaKalaBpHar.



Bazupyertcst Ha ypoBHE cpeqHero oo1iero oopazoBaHusl.

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX equHHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Haznauenue u 22 8 8 4 - - - - - - 10 - Ilooz0mogka K nabopamopHoii padome:
MPUHIUIIBI TOCTPOCHHUS W3y4yeHne matepualioB U MOJAroTOBKA K
pEneUHON 3aIUThI U BBITIOJTHEHHIO U 3aLIMTE Ja00paTOPHOU paboTHI.
ABTOMAaTHUKU CUCTEM J17is BBITIONTHEHUS 33]aHUH 110 J1Ta00paTOPHOI
3MEeKTPOCHAOKEHUS. paboTe HEOOX0ANMO TPEIBAPUTEIHEHO H3Y4UTh
OnemeHTHas 6aza. TEMY Y 3aJIa4¥ BBITIOJHEHUS J1a00paTOpHOU
11 Beenenue. Buns 22 8 4 - - - - - - 10 - paboTHI, a TaK k€ U3Y4UTh BOIIPOCHI BApUaHTOB

KOPOTKHX 3aMBIKAaHHIA B
IIEKTPUUECKUX CETAX.
Penetinas 3amura:
o0111Me CBeIEHNS,
TpeOoBaHUS,
CTPYKTYpa, dJIeMeHTHasI
6a3a. Peie Ha
3JIEKTPOMEXAHUUECKOM,
MOIYNPOBOAHUKOBOM U
MHKPOTIPOLECCOPHOU
JJIEMEHTHEIX 0a3ax.
HCTOYHUKH U CXEMBI
OTIEePaTUBHOTO TOKA.

00paboTKN pe3yIbTaTOB 110 U3YUCHHOMY
Marepuainy B pasaene "Ha3zHaueHue u
TIPUHIUIIBI TOCTPOEHHS PEIeHHOI 3anThI 1
ABTOMATHKH CHCTEM 3JICKTPOCHAOKEHHSI.
OnemenTHas 6aza'.

Ilo020mogKa K meKyuiemy KOHmMpoJiio:
W3yuenne MaTepHasoB U MOATOTOBKA K
KOHTPOJIBHOMY MEPOTIPHITHIO IO Pa3elry
"Ha3zHaueHune 1 IPUHIUIIBI TOCTPOCHUS
peJeitHO 3alUTh 1 aBTOMAaTHKH CUCTEM
aNeKTpocHa0KeHus. DieMeHTHas 6a3a".
I10020mo6Ka K npaKmu4eckum 3auAmuam:
IToaroroBka K BBIMOJHEHHUIO 3aJaHUH Ha
MPAKTUYECKHUX 3aHATUSIX MO pa3ely
"Ha3zHaueHue U IPUHLIUIBI HOCTPOESHUS
peieitHOM 3alUThl U aBTOMATHKH CUCTEM
aneKTpocHabx)eHus. DneMeHTHas 6aza".
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIOTHUTEIHHOTO TEOPETHIECKOT0 MaTepraia
1o pasneny "Ha3HaueHue v mpuHITUIIBI
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MOCTPOCHUSA PeJIeHHON 3alUThl U AaBTOMATUKU
CHCTEM DJIEKTPOCHA0KeHuUsl. JeMeHTHas 0aza."
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:
[1], cTp. 6 -33, 73-86
[2], cTp. 4-11
[4], cTp. 5-25, cTp. 37-74

M3mepurenbHble
TpaHCc(HOPMATOPEIL.

22

10

2.1

TpanchopmaTops! TOKa.
TuroBbIe CXeMBI
COeIMHEeHUs] 0OMOTOK
TpanchopMaTopoB
Toka. Tpancdopmarops
HanpspkeHus. OUIbTpbI
CUMMCTPUYHBIX
COCTaBJISFOLIHX.

22

10

Ilodzomoeka k 1adopamopnoit pabome:
W3y4yeHne maTeprasioB U MOJrOTOBKA K
BEITIOJTHEHHIO U 3aIIKTE T1a00opaTOpHOIl pabOoTEHI.
J171s BBITIONTHEHUS 3a]aHUH 110 J1Ta00paTOPHOI
paboTe HEOOX0ANMO TPEBAPUTEIHEHO H3Y4UTh
TEMY Y 3a/Ia4¥ BBITIOJHEHUS J1a00paTOpHOU
paboThl, a TakK k€ U3YYUTh BOIIPOCHI BApUAHTOB
00pabOTKU Pe3yJILTATOB 110 H3YYCHHOMY
MaTepHuaiy B pasjnene "V3MepurensHele
TpanchopMaToph!'.

Ilodz0mogKa K meKyuiemy KOHmpoJio:
W3y4yenne maTeprasioB U MOJrOTOBKA K
KOHTPOJLHOMY MEPOTIPHATHIO MO pa3aeiry
"UsmepurenbHbie TpaHchopMaTops!'”.
110020mogKa K NpaKmuuecKum 3auAMuaM:
IToAroTroBka K BBIIIOJIHEHUIO 33/JaHUI HA
MIPAKTUYECKUX 3aHATUAX IO pa3zieiry
"N3mepurensHele TpaHchopMaTops”.
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTEIBHOTO TEOPETUUECKOTO MaTepHana
o pazneny "U3mepurenbHble
TpaHchopMaToph!'.

H3yuenue mamepuanog 1umepamypnbix
UCHIOUHUKOB:

[1], cTp. 42-72
[4], cTp. 146-174

YcerpoiicTBo 1
TIPUHITUIIEI 1eHCTBUS
TOKOBBIX PEJICHHBIX
3aILUT U ABTOMAaTUKH
CUCTEM

28

12

12

Iloozomoexa Kk nadopamopnoit pagome:
N3yueHune matepuanoB ¥ MOJATOTOBKA K
BBITIOJTHEHUIO M 3aIIUTE JJA0OPATOPHOM PabOTHI.
JI71s1 BBITIOJTHEHUS 3aJ]aHHi 110 TAOOPaTOPHOI
paboTe HEOOXOJMMO MPEIBAPUTENBHO H3YIUTh
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3JEKTPOCHA0KEHUS.

3.1

ToxoBblIe peneiinble
3alUTBL. Y CTPOMCTBA
ABTOMAaTHUKH CUCTEM

3JIEeKTPOCHAOKEHUSI.

28

12

12

TEMY U 3aJIa4H BBIOTHCHHUS JTA00OPaTOPHOI
paboTEHI, a TaK ke U3YYUTh BOMPOCH BAPHAHTOB
00pabOoTKU Pe3yNILTATOB 110 H3YYCHHOMY
MaTepHuaiy B paszene "YCTponcTBO 1
[IPUHLIMIIBI IEHCTBUS TOKOBBIX PENEUHBIX
3aIIUT U ABTOMATHUKU CHCTEM
ANEeKTpOCHaOKeHNUs " .
Iloozomoeka K meKyuiemy KOHmMPOJII0:
Wzydgenne MaTepHaioB ¥ IOATOTOBKA K
KOHTPOJIBHOMY MEPOIPHSITHUIO IO Pa3esy
"YCTpONUCTBO U MPUHILIUIBI AEHCTBHS TOKOBBIX
peNeiHbIX 3aIlUT U ABTOMAaTHKH CUCTEM
3JIeKTpOCHa0KeHuUs" .
Ilo0zomogKa K npaKmu4ecKum 3aHAMUAM:
[ToaroroBka K BBIIIOJIHEHUIO 33/JaHUNA HA
MPAaKTUICCKUX 3aHATUAX 0 Pa3eity
"YCeTpOoNCTBO U NPUHLUIIBI JEACTBUS TOKOBBIX
pEIICHHBIX 3aIlIUT M aBTOMATHKH CHCTEM
ANMEeKTpOCHAOKeHNUs".
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOJTHUTEIHHOTO TEOPETHYECKOT0 MaTepHaia
1o pazneny "YCTpoHCTBO U MPUHIIMUIIBI
JIEUCTBUS TOKOBBIX PEJIEMHBIX 3aIUT U
aBTOMATHKH CHCTEM DJIEKTPOCHAOKEeHHS".
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[1], cTp. 204-239, 257-293
[2], cTp. 12-38
[3], cTp. 3-11
[4], cTp. 181-234
[5], ctp. 121-186

DK3aMeH

36.0

0.5

335

Bcero 3a ceMmecTp

108.0

28

12

0.5

32

335

Hroro 3a cemecTp

108.0

28

12

2

0.5

65.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unanBuyansHble KOHCYIbTAlMU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Haznauenue u npunyunsl NOCMpoeHusi peletiHol 3auumol U a6MOoMAMUKU cucmem
IeKMpocHabCerUs. Dnemenmuas basa.

1.1. BBenenue. Buibl KOpOTKHX 3aMBIKAHUN B DJIEKTPUYECKHX ceTsX. Peneiinas 3amuTa: odume
cBezieHusl, TpeOOBaHUs, CTPYKTYpa, dJieMeHTHas 6a3a. Pene Ha a1eKTpoMexXxaHUYecKoi,
MOJTYIIPOBOTHUKOBOM M MUKPOTIPOIIECCOPHOM 3JIEMEHTHBIX 0a3ax. VICTOUHUKH U CXEMBI
ONEPATUBHOTO TOKA.

Beenenue B mucumiuinHy. HopManbHbIE, aHOpPMAaIbHBIE U aBApUKHBIE PEKHUMBL. [IpuduHbl U
BUJIbI KOPOTKHMX 3aMBIKAHMM B JJIEKTPUYECKUX CETAX C pPaA3JIMYHBIMU pEXKUMaMU HEUTPaJIU.
Knaccudukanus cpencTB peneiiHON 3amuThl W aBTOMATUKH. TpeOOoBaHUS, MPEAbSBISEMBIC K
YCTpOMCTBAM pelieiitHOo# 3amuThl. CTPYKTYpPHBIE YaCTH M OCHOBHBIE AJIEMEHTBI PEICHHON 3alllUThI.
OnemenTHast  0a3a  peneHON  3alIUTHI:  JJIEKTPOMEXAaHWYECKas,  MOJIYIPOBOIHHUKOBASI,
MUKporpoueccopHas.. Onpenenenne pene. CTpyKTypHbIE CXEMbl M MPUHLMUIIBI B3aUMOIECHCTBUS
NEKTPOMEXAHUYECKOr0 M CTAaTUYECKOIO pelle W yIpasisieMoro siemeHrta. lIpoxonHas
xapaktepuctuka pene. Knaccudukamus siaexTpuueckux pene. Perme Ha aleKTpoMexaHUYecKon
AJIEMEHTHOM 0aze: AJIEeKTPOMAarHWTHBIM, WHAYKIMOHHBIH W MarHUTORJEKTPUUECKUNW IPUHIIMIIBI
nevicteusa. I[lpumepsr pene. Jlorndeckass 4acTh pEJIEMHOW 3allMThl HAa 3JIEKTPOMEXAHUYECKOU
aneMeHTHO ©0aze.. TloaynpoBOJHMKOBAas W MHKPOIIPOLIECCOPHAsT SJIEMEHTHBIE 0a3bl peNeHbIX
3anuT.. Ha3HaueHue u OCHOBHBIE TPeOOBaHHS K ONEPAaTUBHOMY TOKY B YCTPOMCTBaxX peeiHOi
3aIIUTHL. VICTOUHHMKY OCTOSSHHOTIO U IIEPEMEHHOT0 ONIEPATUBHOIO TOKA..

2. H3M€Dum€/lebl€ mpchd)opMamopbl.

2.1. Tpancdopmaropsl Toka. THITOBBIE CXEMBI COSIMHEHUSI 0OMOTOK TPaHC(HOPMATOPOB TOKA.
Tpancopmarops! HanpsikeHUs. UIBTPBI CUMMETPUYHBIX COCTABIISIOLIHX.

W3meputenbHble TpaHchoOpMaTopbl: Ha3HaueHHWE U TpeOoBaHus. TpaHcdopmaropbl ToOKa:
KJaccu(uKanus, ycloBHOEe O0O3HAYeHHE, KOHCTPYKTHBHOE HCIIOJIHEHHE, NPUHIUN JeHCTBUA U
cxema 3aMmeleHus. Buabl 1 mpUuuHBI MOTpeIHOCTeN TpaHcPopMaTopoB ToKa. CriocoObl CHUYKEHUS
HOTPEIIHOCTH  TpaHchopMaTopoB Toka. TpeOoBaHMS K TOYHOCTH TpaHC(HOPMATOPOB TOKa,
NUTAIONIMX peieiiHyro 3amuTy. Kiaccel TOUHOCTH N3MEpUTENbHBIX TpaHchopMaTopoB Toka. Beidop
TpaHc(OpPMATOPOB TOKAa M JONMYCTUMOW BTOPUYHOW HArpy3kd.. THIOBBIE CXEMbl COECIUHEHHUS
00OMOTOK TpaHC(OpPMATOPOB TOKA: IIOJHAs 3B€3[a, HEMOJIHAs 3BE3/a, IOJHBIA TPEYroJbHUK,
HEMOJHbIM  TPeyrosbHUK, (UIBTP TOKOB HYJEBOH  mocienoBaTrelabHOCTH. KaOenbHbli
tpancpopmarop. Harpyska  tpanchopmatopoB  Toka.. TpaHcdopmaTopsl — HampsKEHHUS:
KJaccu(uKalus, ycloBHOE 00O3HAaYeHHE, KOHCTPYKTHBHOE HCIIOJIHEHHE, NMPUHIMN JISHCTBUS U
cxema 3amemieHus. IlorpemHocT M Kiacchl TOYHOCTH. THIIOBBIE CXEMBbI COEAMHEHUS
TpaHchopMaTopoB HampskeHHs. [loBpexaeHuss B LEMAX TPaHCPOPMATOPOB HANpPSHKEHUS U
KOHTPOJIb 33 MX COCTOSHMEM. EMKOCTHBIE aenuTenu HanpsokeHus.. OUIbTpbl CHMMETPUYHBIX
cocraBisronmx. Knaccudukanus u npuHIUN ASHCTBHS YCTPOMCTB, BBIIESIOMUX U pearupyromnux
Ha CUMMETPHUYHBIE COCTABIISIFOIINE TOKOB M HANIPSKEHUH. .

3. Yempoticmeo u npuryunsi oeticmeus MoKoBblLX PENECUHbIX 3aUUM U A8IMOMAMUKY CUCTIEM
3JZ€KI71DOCHCZ5.?!C€HM}Z.

3.1. TokoBbI€ penelHbIe 3alMThl. Y CTPOHCTBA AaBTOMATUKN CHCTEM 3JIEKTPOCHAOKEHHUS.

MakcumanbHas TokoBas 3amurta (MT3), ToxoBas orceuka (TO), TokoBasi HampaBiieHHas
3amra. [lpuHnun neiicTBus, cxeMmbl, HacTpolka peine, obimacTh mpuMeHeHHs.. Ha3zHaueHuwe u
CXeMBbl YCTPOICTB aBTOMAaTHYECKOro TMoOBTOpHOro BkitoueHus (AlIB), aBromarnueckoro
BKJIIIOUYeHHUs pesepBa (ABP) u aBromaTnueckoii 4acToTHOM pasrpy3ku (AYP)..



3.3. TeMbl NIpaKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. 1. UccnenoBanne KOHCTPYKTUBHOI'O MCIIOJIHEHUS M IPUHITUIIOB IEHCTBUS peie Ha
AIIEKTPOMEXAHUYIECKOM AIIEMEHTHOM 0ase.;
2. 2. UccnenoBanue KOHCTPYKTUBHOT'O MCIIOJHEHUS, IPUHIUIA IEHCTBUS U XapaKTEPUCTUK
TpaHncopmaropa Toka.;
3. 3. KomnsroTepHOe MOIeTUPOBaHUE pa0OThl YCTPONUCTB PEICHHON 3aIUTH M1 aBTOMATHKH B
MATLAB..

3.5 Koncyabranumn

[pynnoewle koncyremavuuu no pazoeaam oucyuniunsl (1K)

1. T'pynmoBble KOHCYJbTAlMM IMPOBOJATCS B YCTAHOBJIEHHbIE B PACIHMCAHUU Yachl HEPE]
claueil CTyICHTaMU DK3aMEHa.

2. [I'pynmoBble KOHCYJIbTallMM TPOBOJSATCS B YCTAHOBJICHHBIE B PACIHMCAHUM Yachl TEpes
clayeil CTyIGCHTaMU DK3aMEHa.

3. [I'pynmoBble KOHCYIbTalMM TPOBOISATCS B YCTAHOBJIICHHBIE B PACHUCAHWW Yachl TMeEpen
clayeil CTyIGCHTaMU DK3aMEHa.

3.6 TemaTnka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIC PE3yIbTaThl 00Y4YEHUS 110

Howmep paznena
JUCHUTIIUHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
JUCLUIUINHE COOTBETCTBUM C
MHIMKATOPOB
(B COOTBETCTBUH C pa3zieiioM 1) n.3.1)
1| 2] 3
3HaTh:
00J1aCTH IPUMEHEHHs ¥ Ha3HauU€HHE OCHOBHBIX TUIIOB V-2 + + + JIaboparopHas paboTa/3amuTa 1a00paTOPHBIX padoT.
peseHON 3aIUThI
Ha3HAuYEHUE U NPUHIMIIBI JeHCTBUS PEleHHOM 3alUThI Konrponsnas pabora/KonrponbsHas padora Nel
Y aBTOMAaTHKH, JIEMEHTHYIO 0a3y, 0COOCHHOCTH N-3nk-8 + «Haznauenue u NpUHIUIIBI TIOCTPOCHUS peIeHOM
MCIOJIb30BAHUS MICTOUHUKOB OIIEPATUBHOI'O TOKA 3alUThl U @BTOMATUKH CUCTEM 3JICKTPOCHAOKEHUS».
Ymersb:
paccuuTaTh [1apaMeTpbl MvaKchanLHofI TOKOBOM V- + Kontponbnas pa60Ta/KOHTPOHBHa$I padora Ne3 «Pacuer
3alIUThl JUHUHA U TOKOBOM OTCEYKHU 1apaMeTPOB TOKOBBIX PEJIEHHBIX 3aIUT.
aHAJIM3UPOBATh PEKUMBI paOOTHI U3MEPUTEIBHBIX W3 + Konrponsnas pabora/Konrponsaas padbora No2
TpaHc(hopMaTopoB ) «M3MepurenbHble TpaHC(HOPMATOPBI.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. 3amuTa nabopaTopHsIx padort. (Jlaboparopuas padota)

Dopma peanuzaruu: [lncbemennas padota
1. Konrponbnas padora Nel «Ha3HadeHne v MpUHLIUIIBI TOCTPOCHUS PEICHHOM 3alUThI U
ABTOMAaTHKH CHCTEM 3JIeKTpocHaOxeHus». (KoHTponbHas padorta)
2. KonTponbHast padota No2 «M3meputenbHbie TpanchopmaTopsl». (KoHTponbpHas paboTa)
3. Kontponbnas pabota Ne3 «Pacuer mapamMeTpoB TOKOBBIX peneitHbIX 3amuTy». (KonTponbHas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:kyTOYHAS aTTeCTALUSA 110 TUCHUILJIMHE

Ixzamen (Cemecmp No§)
Wrorosast orneHka Mo AWCIHUIUIMHE BBICTaBIsIeTCS B COOTBETCTBUU C llomokenmem o bamibHo-
peiitunroBoir cucreme ®I'BOY BO "HUY "MDOU": Ha oCHOBE ceMECTPOBOIl COCTaBIAIOILEH
OIICHKH U OIIEHKH Ha SK3aMEHE.

B numnmnoM BeICTaBIsETCS OICHKA 32 8 CCMCCTP.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Anapees, B. A. Peneiinas 3amura 1 aBTOMaTuKa CUCTEM 3JIEKTPOCHAOKEHHUS | YUSOHUK AJIs
BY30B [0 CHENHAIBHOCTH "DieKTpocHa0keHue" HanpaBieHus "DnekTposnepretuka” / B. A.
AHpapeeB . — 6-e u3n., crep . — M. : Beicmas mkona, 2008 . — 639 c. - ISBN 978-5-06-004826-1 .;
2. Kpusenkos, B. B. Penelinas 3amura 1 aBTOMaTHKa SHEProCUCTEM : ydeOHoe ocolue 1o
HarpasieHuto 140400 "DnaexTpodHepreTHKa U AMEKTPOTEXHUKA", MOIyNb "DieKTposHepreTuka' /
B. B. Kpusenkos ; pen. A. ®@. Isskos ; Hai. uccnen. yu-tr "MOUN" . — M. : U3n-8o MOU, 2012 . —
164 c. - ISBN 978-5-7046-1377-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5007;

3. boapyxuna, C. C. MukponporeccopHas 3amura SEPAM. CoopHUK 1a00paTOPHBIX padoT :
METOMYeCcKOoe ocodue 1o Kypey "ABToMaTHU3alMsl YIPaBIEHUS CUCTEMaMHU JIEKTPOCHAOKEeHHS "
0 HampasieHuto "DnekTposHepreTuka u snexrporexuuka" / C. C. bonpyxuna, M. E. Buxpos, A.
A. Jlanmmn, Ham. uccnen. ya-t "MOU" . — M. : U3a-8o MOU, 2014 . —32 ¢c.;

4. YepnoOpoBoB, H. B. Peneiinas 3amura sHEpreTHUECKUX CUCTEM : Y4eOHOe mocoOue s
HHEPreTHUECKUX CelHaIbHOCTEN CpeqHUX MpodeccnoHanbHbIX yueOHbIX 3aBeaenuii / H. B.
YepuoOpoBos, B. A. CemenoB . — M. : Dueproaromusaar, 1998 . — 800 c. - ISBN 5-283-01003-7 :
70.00 .;
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5. EpmioB A. M.- "Penelinas 3amura B cuctemMax jieKTpocHaOxeHus Hanpsbkenuem 0,38-110 K",
(2-e u3a., mepepad.), UsmatensctBo: "Undpa-Umkenepus", Bomoraa, 2020 - (608 c.)
https://e.lanbook.com/book/148385.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitna BuaeokoHdepeHmy;

5. Acrobat Reader.

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-
CIIPAaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gubamoreka - https://elibrary.ru/

4. baza nanapix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. ba3a nannbix IEL u3nareascrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

12. DnexTponnas 6udsmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

13. IopTaa oTKpHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

14. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA H COUAIBHOM 3auThI PD -
https://rosmintrud.ru/opendata

15. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA H
conuaabHoii 3aumTbl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

16. Ba3a oTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTro pa3Butus P® -
http://www.economy.gov.ru

17. Ba3a oTKpbITHIX 1aHHBIX PocduumonuTopunra - http://www.fedsfm.ru/opendata

18. DuexTpoHHast oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

19. UudopmanunonHo-cnipaBouHas cucrema «Kongexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

20. HanmonabHbIH MOPTAJ OHJIAIH 00yyeHnst «KOTKpbITOE 00pa3oBanue» - https://openedu.ru
21. OpuunanbHblii caiiT @eaepaibHOr0 areHTCTBA M0 TEXHUYECKOMY PEeryJIMPOBAHUIO U
MeTpoJiornu - http://protect.gost.ru/

22. OTKpbITasi yHUBEpPcUTeTCKasi uHpopmanuonHas cucrema «POCCHSD -
https://uisrussia.msu.ru

23. O¢unuanbHblii caiiT MUHNCTEPCTBA HAYKHU U BbIciiero oopasosanusi Poccuiickoii
®enepanum - https://minobrnauki.gov.ru

24. OpunmnanbHblii caiiT @eepaabHOIl CIyKObI 10 HA30pY B cepe 00pa30BaHUsl M HAYKH -
https://obrnadzor

25. ®enepanabHblii moptasu "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI

Tun nomenieHust Homep ayauTopum, OcHamenue
HAHMEHOBaHHUE
Y4eOHbIC ayTUTOPUHU K-120, MamuHHbI#H 3271 cepBep, KOHAUIMOHEP
JUJTA IPOBEICHUSA NBI]

JICKIIMOHHBIX 3aHATHH 1
TCKYIICTO KOHTPOJIA

Y4eOHble ayIUTOpUU
JUTSL IPOBEJICHUS
1ab0paTOPHBIX 3aHITHIA

OIII3-24, JTaboparopus
"MukporipoiieccopHas
3aIuTa U aBToMaTuka"

CTOJI IIperoiaBaTelisi, CTOJ y4eOHbIH,
CTYI, WKad /U1 JOKYMEHTOB, BEIIAJIKa
JUISL OEXKIBI, KOJIOHKU 3BYKOBBIE,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHAIbHBIN

Y4eOHble ayAUTOPUHI
US| TIPOBE/ICHUS
IIPOMEKYTOUYHON

aTTecTaluu

OIIID-26, Aynutopus

CTOJI IPENoAaBaTeNsl, CTOM, CTYJ, BEIIAJIKa
JUISL OACK1bl, KOMIIBIOTEPHAS CETh C
BBIXOJOM B UIHTEpHET, MYJIbTUMEIUIHBII
MPOEKTOP, PKPaH, I0CKa MapKepHas,
KOMITBIOTEP NMEPCOHAIBHBIN

Ilomentenus st
CaMOCTOSITEIbHOM
paboThI

HTBb-303, KomnbsroTepHbIit
YUTATBHBIN 3aJ1

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI
IIMCbMEHHBIN, BEIIAJIKA IS OJEXKIbI,
KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEP IEPCOHAIBHBIN,
IIPUHTEP, KOHJUIIMOHED

Ilomemenust misa
KOHCYJIbTUPOBAHUS

OIIIID-22, Kabuner
COTPYJTHUKOB

CTOJI, CTOJI JUIsi OPTTEXHUKH, CTYJI, IIKag
JUISL TOKYMEHTOB, IIKad ISl OAEKIbI,
KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
WNuTepHer, MHOTOQYHKIIMOHATBHBIN
LIEHTP, KOMIIBIOTEP [IEPCOHANIbHBIH,
MIPUHTED

TTomemenust misa
XpaHeHus
o0opyI0BaHUs U
y4eOHOr0 MHBEHTaps

A-219/a, Kabuner
COTPY/AHHUKOB Kag.
"SI

Kpecio pabouee, CTOJI Jisi pabOThI €
JOKYMEHTaMHu, mKad 1yt oAb, Kad
JUTSL XpaHEeHUs WHBEHTaps, Tym0a
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI pCHCﬁHOﬁ 3allIUThI 1 aBTOMAaTHUKH

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:
Kontponbnas padora Nel «Ha3znaueHue M IpUHIMIIBI TOCTPOCHUS PEICHHON 3aIUThI U
ABTOMATHKH CHUCTEeM 3JieKTpocHabxenus». (KontponbHas padora)
Kontponbnas padora No2 «M3meputenbhabie Tpanchopmatopsl». (KornTponsHas padota)
Kontponbnas padora Ne3 «Pacuet nmapameTpoB TOKOBBIX pelieiHbIX 3amuT». (KonTponsHas

KM-1

KM-2
KM-3

KM-4

pabora)
3amuTa 1abopaTopHbIX padot. (Jlaboparopras padota)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Howmep
paszena

Nunexc
KM:

KM-

-

KM-

N

KM-

KM-

Paznen nucuuIuinHel
Henens

KM:

13

14

Hasnadyenue v npUHIMIBI TOCTPOEHUS PENEUHON 3aIUTHI U
aBTOMATHKH CUCTEM IEKTpOCHAOXKeHUs. DneMeHTHas 6a3a.

11

BBenenue. Buibl KOpOTKHMX 3aMbIKaHUH B AJIEKTPUYECKUX
cersax. Peneiinas 3amura: obuue cBefieHus, TpeOOBaHMs,
CTPYKTYpa, 3JieMeHTHas 0a3a. Pese Ha
AIIEKTPOMEXAHUYECKON, TIOTYITPOBOJHUKOBON 1
MHUKPOIPOIIECCOPHOM 3JIeMEHTHBIX 0a3zax. McTouHuKY 1
CXEMBI OIIEpaTUBHOIO TOKa.

N3mepurtenbHbie TpaHCHOPMATOPHI.

2.1

Tpanchopmarops! Toka. TUTTOBBIE CXEMBI COSTUHEHUS
00MOTOK TpaHcopMaTopoB Toka. TpaHchopMaTopsl
HarnpsoKeHuss. OUIbTPl CAMMETPHUYHBIX COCTABIISIONINX.

YCTpOoUCTBO U MPUHIUIIBI IEUCTBUS TOKOBBIX PEICHHBIX
3alIUT U aBTOMATUKH CUCTEM DJICKTPOCHA0XKEHUSI.

3.1

ToxoBBIE peneiHbIe 3alIUThL. Y CTPOMCTBA aBTOMaTUKH
CHCTEM 3JIEKTPOCHAOKEHMUSL.

Bec KM, %:

20

20

30

30
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