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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 COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCHUTUTMHBI COCTaBIISIET 4 3a4eTHBIX euHUIIbI, 144 yaca.

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 30 8 8 4 4 - - - - - 14 - 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 30 8 4 4 - - - - - 14 - paboTHI, a TaK k€ U3Y4UTh BOIIPOCHI BApUaHTOB

KOPOTKHX 3aMBIKAaHHIA B
IIEKTPUUECKUX CETAX.
Penetinas 3amura:
o0111Me CBeIEHNS,
Ha3HAYEeHHE,
TpeGoBaHus,
CTPYKTYpa, dJIeMeHTHasI
6a3a. Pene Ha
3JEKTPOMEXAHUUECKO,
MOJIYNPOBOAHUKOBOM U
MHKPOTIPOLECCOPHOU
3JIEMEHTHEIX 0a3ax.
VICTOYHUKH B CXEMBI
ONEPaTUBHOrO 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".
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJIHUTEIBHOTO TEOPETUYECKOTO MaTepHana
o paszeny "Ha3sHaueHue U NIpUHIUIBI
MOCTPOCHUS PEIEHHON 3aIlIUThl U ABTOMATUKU
CHCTEM 3JIeKTPOCHAOKeHM. DneMeHTHas 6aza.'
ITodzomoeka Kk npakmuyecKum 3aHAMUAM:
IToaroroBka K BBIIIOJIHEHUIO 33JlaHUI HA
MIPAKTUYECKHUX 3aHATUAX O pa3/eiry
"Ha3zHnaueHne 1 IPUHINIIBI HOCTPOCHHUS
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perneiiHOM 3alUThl U aBTOMATHKH CHCTEM
ANIEKTPOCHAOKEHUSI. DIeMeHTHas 6aza".
H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[1], cTp. 7-66, 281-295
[2], cTp. 25-29, 31-35, 37-74, 75-129, 130-146,

774-790
[4], cTp. 29-36, 50-52

2 W3mepurenbHbIe 30 8 14 Iloozomoeka K meKyuiemy KOHmMPOJII0:
TpaHc(hOpPMaATOPEIL. Wzydgenne MaTepHaioB ¥ IOATOTOBKA K
2.1 | TpancdopmaTopsl TOKA. 30 8 14 KOHTPOJIBHOMY MEPOTIPHUSITHIO TIO pa3aeny
Tunossle cxemsl "H3mepurenbHble TpanchopMaTophl”.
COeIMHEeHUs] 0OMOTOK Iloozomogka k 1abopamopnoit pabome:
TpaHc(opMaTopoB TOKa W3y4yeHne maTepualioB U MOJroTOBKA K
U peJie TOKa. BBITIOJTHEHHIO U 3aLIMTE Ja00paTOPHOU paboTHI.
Tpanchopmartopsl J1J1s1 BBITIOJTHEHUSI 3aaHU# 110 J1abopaTOpHOi
HarpspkeHust. Tunossie paboTe HeOOX0ANMO MPEIBAPUTEIBEHO U3YINTh
CXEMBI COCTMHECHUS TEMY M 3a/1a4¥ BHITIOJHEHUS T1a00paTOpHOH
00MOTOK paboTHI, a TaK k€ U3Y4UTh BOIIPOCHI BApUAHTOB
TparchopMaTOpoOB 00paboTKH pe3yIbTaTOB 110 U3YYCHHOMY
HaINpsDKEHUS U pelie Marepuaiy B paszaene "M3mepurensHole
HanpspkeHus. OUIbTpbI TpaHchopMaTopsl".
CUMMETPHYHBIX Iloozomogka kK npaKmuuecKum 3aHAMUAM:
COCTaBJISIFOLIHX. [MToaroroBka K BBIOJHEHHUIO 33JaHUI Ha
NPaKTHYECKUX 3aHATHUSIX 110 Pa3ieny
"N3mepurensHble TpaHchopMaTops!”.
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: VI3yienue
JIOTIOTHUTEIHHOTO TEOPETHIECKOTO MaTepraia
o pazneny "U3mepurenbHble
TpaHchopMaToph!'.
H3yuenue mamepuanog iumepamypusix
UCIOYHUKOB:
[1], cTp. 66-71
[2], cTp. 146-174
[3], ctp. 18-20
[4], ctp. 36-39, 49-50, 64-70
3 YcrpoiictBo U 48 12 22 CamocmosmenbHoe usyuenue

TTPUHIUIIBI )IeﬁCTBPIﬂ

meopemuiecKoz2o mamepuaia. I/I3y11eHI/1e
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TOKOBBIX PEJIEeHHBIX
3aIIUT U aBTOMaTHKU
cHCTEM
3IEKTPOCHAOKEHHSI.

3.1

ToxoBbIE peneiiHble
3allUThL. Y CTpOiicTBa
ABTOMATHKH CHCTEM
3JIEKTPOCHAOKEHHS.

48

12

22

JIOTIOJTHUTEIBHOTO TEOPETHYECKOT0 MaTepralia
1o paszeny "YCcTpoHCTBO U MPUHIUIIBI
JIEMCTBHS TOKOBBIX PEJICHHBIX 3aIIUT U
ABTOMATHKH CHCTEM JJIEKTPOCHAOKEHU "
Ilodzomoeka K 1adopamopnoit pabome:
Wzydenne MaTepHasioB ¥ IOATOTOBKA K
BEITIOJTHEHHIO U 3aIIKTe Ta00opaTOpHOIT pabOoTEHI.
[l BeITIONTHEHUSA 3a0aHUH 110 TabopaTOpHOI
paboTe HEOOXOMMO TIPEIBAPUTEIEHO U3YIUTh
TEMY Y 3a/1a4¥ BBITIOJHEHUS J1a00paTOpHOU
paboThl, a TakK k€ U3YYUTh BOIIPOCHI BApUAHTOB
00pabOTKU Pe3yJILTATOB 110 H3YYCHHOMY
Martepuany B pazzeine "YCcTpoiCTBO U
MIPUHLHUIIBI AEHCTBUSA TOKOBBIX pElEHHbIX
3aIUT ¥ AaBTOMATUKU CUCTEM
ANMEeKTpOCHaOKeHUs".
Iloozomoeka K meKyuiemy KOHmMPOJIio:
Wzydenne MaTepuaioB U IOATOTOBKA K
KOHTPOJIHHOMY MEPOTIPHSTHIO TIO Pa3lIeIy
"YCeTpOoHCTBO U NPUHLIUIIBL JEHCTBUS TOKOBBIX
pEIIeHHBIX 3aIlIUT ¥ aBTOMATHKH CHCTEM
aneKTpocHab)eHus".
Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
IToAroTroBka K BBIIIOJIHEHUIO 33/JaHUI HA
MIPAKTUYECKUX 3aHATHUAX IO pa3ziery
"YCTpONUCTBO M MPUHIIUIIBI IEHCTBHS TOKOBBIX
PEIIeHHBIX 3aIlIUT ¥ ABTOMAaTHKH CHCTEM
ANEeKTpOCHaOKeHUs "
H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:
[1], ctp. 72-98; cTp. 204-216, 221-231, 236-248
[2], cTp. 181-234
[4], ctp. 39-48, 52-54, 56-60
[5], ctp. 3-31
[6], cTp. 3-21
[7], cTp. 121-186

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

144.0

28

16

14

0.5

50

33.5

Hroro 3a cemecTp

144.0

28

16

14

0.5

83.5




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



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
CBEJICHMsI, Ha3HaUeHUe, TpeOOBaHUs, CTPYKTYpa, AJIeMeHTHas 6a3a. Pene Ha 31eKTpoMexaHUuYecKoi,
MOJTYIIPOBOTHUKOBOM M MUKPOTIPOIIECCOPHOM 3JIEMEHTHBIX 0a3ax. VICTOUHUKH U CXEMBI
ONEPATUBHOTO TOKA.

Beenenue B nucumiuinHy. HopMainbHbIE, aHOpPMalbHBIE U aBApUMHBIE PEKUMBL. [IpuunHbl U
BUJIbI KOPOTKHMX 3aMBIKAHMM B JJIEKTPUYECKUX CETAX C pPaA3JIMYHBIMU pEXKUMaMU HEUTPaJIU.
Knaccudukanus cpencTB peneiiHON 3amuThl W aBTOMATUKH. TpeOOoBaHUS, MPEAbSBISEMBIC K
YCTpOMCTBAM pelieitHO# 3amuThl. CTPYKTYPHBIE YaCTH M OCHOBHBIE AJIEMEHTHI PEJICHHOMN 3aIlUThI.
OnemenTHast  0a3a  peneHON  3alIUTHI:  JJIEKTPOMEXAaHWYECKas,  MOJIYIPOBOIHHUKOBASI,
MUKporpoueccopHas.. Onpenenenne pene. CTpyKTypHbIE CXEMbl M MPUHLMUIIBI B3aUMOIECHCTBUS
NEKTPOMEXAHUYECKOr0 M CTAaTUYECKOIO pelle U yhnpasisieMoro onemeHra. lIpoxonHas
xapaktepuctuka pene. Knaccudukamus siaexTpuueckux pene. Perme Ha aleKTpoMexaHUYecKon
AJIEMEHTHOM 0aze: AJIEeKTPOMAarHWTHBIM, WHAYKIMOHHBIH W MarHUTORJEKTPUUECKUNW IPUHIIMIIBI
nevicteuda. I[Ipumepsr pene. Jlorndeckass 4acTh PEJIEMHONW 3alllUThl HA SJIEKTPOMEXAHHUYECKOU
aneMeHTHO ©0aze.. TloaynpoBOJHMKOBAas W MHKPOIIPOLIECCOPHAsT SJIEMEHTHBIE 0a3bl peNeHbIX
3amuT.. VMcnonHurtenbHas W JIOrMYecKash 4acTH peleHoW 3amuThl. Ha3HaueHne M OCHOBHBIE
TpeOOBaHMS K ONEPATUBHOMY TOKY B YCTPOWMCTBAaX pesIeMHOM 3aiIuThl. ICTOYHHKN TTOCTOSIHHOTO U
MIEPEMEHHOT0 ONEPATUBHOTO TOKA..

2. Hzmepumenvhbie mpchd)opMamopbl.

2.1. Tpancdopmaropsl Toka. TUIIOBBIE CXEMBbI COEMHEHUSI OOMOTOK TpaHC(HOPMATOPOB TOKA U
pene Toka. TpanchopmaTopsl HanpsKeHUs. TUITOBBIE CXEMBI COSTMHEHUST 0OMOTOK
TpaHc(hOpPMATOPOB HANPSLKEHUS U pesie HanpsbkeHUst. OUIbTPbl CAMMETPUYHBIX COCTABIISIOIINX.

W3meputenbHble TpaHchopMaTopbl: Ha3HaueHHWE U TpeOoBaHus. TpaHcdopmaropbl ToOKa:
KJaccu(uKaus, ycloBHOE O00O3HAaYeHHE, KOHCTPYKTHBHOE HCIIOJIHEHHE, NPUHIMN JISHCTBUS U
cXema 3aMmeleHus. Buabl 1 IpUYMHBI IOrpeIHOCTeN TpaHCcPopMaTOopoB ToKa. CriocoObl CHUKEHUS
HOTPEIIHOCTH  TpaHcopMaTopoB Toka. TpeOoBaHMS K TOYHOCTH TpaHC(HOPMATOPOB TOKa,
MUTAONIMX peeiiHyro 3amuTy. Kiaccsl TOUHOCTH N3MEPUTENBbHBIX TpaHchopMmaTopoB Toka. Beidop
TpaHCc(OpPMATOPOB TOKA M JOMYCTUMON BTOPUYHOW HArpy3kd.. THIOBBIE CXEMbl COETUHEHHUS
00OMOTOK TpaHC(OpPMATOPOB TOKA: IIOJHAs 3B€3[a, HEMOJIHAs 3BE3/a, IOJHBIA TPEYroJbHUK,
HEMOJHbIM  TPeyrosibHUK, (UIBTP TOKOB HYJEBOM mocienoBarenbHOCTH.  KabenbHbIi
tpaHcpopmarop. Harpyska tpanchopmatopoB  Toka.. TpaHcpopmaropsl  HampsKEHHS:
KJaccu(uKanus, ycloBHOE O0O3HAaYeHHE, KOHCTPYKTHBHOE HCIIOJIHEHHE, NMPUHIMN JISHCTBUS U
cxema 3amemieHus. llorpemHocT M KJacchl TOYHOCTH. THIIOBBIE CXEMBbl COEIMHEHUS
TpaHchopMaTopoB HampspkeHHs. [loBpexaeHuss B LEMAX TPaHCPOPMATOPOB HANpPSHKEHUS U
KOHTPOJIb 33 MX COCTOSIHMEM. EMKOCTHbIE AeNnuTenu HanpskeHUs.. OUIbTpbl CUMMETPHYHBIX
cocraBisironx. Knaccudukanus u npuHIUI ASHCTBHS YCTPOMCTB, BBIIESIOMNX U pearupyromux
Ha CUMMETPHYHBIE COCTABIISIFOIINE TOKOB M HANIPSKEHUH. .

3. Yempoticmeo u npuryunsi oeticmeus MoKoBblLX PENEelHbIX 3aUWUM U A8MOMAMUKY CUCTEM
3JZ€KI71DOCHCZ5.?!C€HM}Z.

3.1. TokoBBIE pemneitHbIe 3alUThL. Y CTPOMCTBA aBTOMATUKU CHCTEM DJIEKTPOCHAOKECHHS.
MakcumanpHasi TokoBas 3amuta (MT3), ToxoBas orceuka (TO), TokoBasi HampaBiieHHAS
3amuTa. [lpuHIMN [OEHCTBUS, CXEMbI, HACTpoilka pene, obimacTu NpuMeHeHus.. HasHaueHwue,



NPUHLMII JEUCTBUS M CXEMbl YCTPOMCTB aBTOMATHYECKOTO IOBTOpHOro BkitoueHus (AIIB),
aBTOMAaTHUYECKOTO BKIIOUeHUs pe3epBa (ABP) u aBTomMatnueckoii yactoTHou pasrpy3ku (AYP)..

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. 7. B3aumoeicTBue yCTPOMUCTB PEJICHHOM 3allUThl U aBTOMATUKHU B CUCTEMaX
AJIEKTPOCHAOKEHUSL.
2. 6. Pacuet mapametpoB TokoBo# otceuku (TO).;
3. 5. Pacuer napamMeTpoB MakCUMalIbHOM TOKOBOM 3amuTel (MT3).;
4. 4. Be16op TpaHchOpMaTOPOB TOKA JJIsI PEICHHON 3aIlUTHI. ;
5. 3. CxeMbI coeMHEHUH 0OMOTOK TpaHC(OPMATOPOB TOKA M PEJie TOKA.;
6. 2. I3MepuTenbHbIC pesie TOKa U HAPSIKEHUS. ;
7. 1. PacdyeT TOKOB KOPOTKOT'O 3aMbIKaHMsI B CUCTEMaX 3JIEKTPOCHAOKEHUS. .

3.4. Tembl 1a60paTOPHBIX PadoT
1. 4. UccnenoBanue npuniuna neicteus ycrpoiicts ABP u 3MH ¢ ¢pynkuueit AIIB B
0THO(A3HOM IEKTPHUECKOMN CETH. ;
2. 2. UccnenoBaHue cxeM COeMHEHHs], KOHCTPYKTUBHOTO UCTIOJTHEHHUS, IPUHIIUIIA JEHCTBUS
U XapaKTEPUCTHK TPAHCHOPMATOPOB TOKA.;
3. 3. Hacrtpoiika u usyuenue npuHuumnoB aeiicteus MT3 u AIIB Ha MUKpOIIpO1IECCOPHBIX
TepMHHAJIaX pesieiHoi 3amuTel SEPAM.;
4. 1. UccnenoBanue NpUHLUIA ACUCTBUS AIEKTPOMEXAHUYECKUX Pelie TOKA U HAMPSDKEHUS. .

3.5 KoncyabTanuu

I'pynnoesvie koncyremayuu no paszoeaam oucyuniunsl (I°K)

1. T'pynmoBble KOHCYIbTAIIMHM TMPOBOISATCS B YCTAHOBJCHHBIE B PACIHUCAHUU Yachl Tepen
coavyei CTyJAeHTaMH 3K3aMEHa.

2. T'pynmoBble KOHCYJbTAIIMH TMPOBOJSATCS B YCTAHOBJICHHBIC B PACIHMCAHUU Yachl TEpe.
coavyei CTyAeHTaMH 3K3aMEHa.

3. ['pynmnoBbie KOHCYNbTaIlMH MPOBOJAATCS B YCTAaHOBIEHHBbIC B PACMHCAHMM YaChl MEpe]
coavyei CTyAeHTaMH 3K3aMEHa.

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ariaHupOBaHHbIE PE3YJIbTaThl 00YUYEHHUS 110

Howmep paznena
JUCUUILIMHEI (B

O1neHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

Konpr
TUCIUILTNHE COOTBETCTBHH C
WH/INKaTOPOB
(B COOTBETCTBHHM C pazneisiom 1) n.3.1)
1] 2] 3
3HaTh:
00J1acTH TPUMEHEHUS ¥ HAa3HAYCHUE OCHOBHBIX THUIIOB V-2 + + + JlabGopaTopHas pabota/3amnuTa J1abopaTopHbIX paboT
peneitHON 3aIunThl
Ha3HAYEHHUE U MPUHIIMIIBI ISHCTBUS PENEHHON 3alUThI KonTponsnas pabora/Kontponbnas padorta Nel
Y aBTOMAaTHKH, JIEMEHTHYIO 0a3y, 0COOCHHOCTH N-3nk-8 + «Ha3nauenue u MpUHITUIBI IOCTPOCHUSI pEICHHOM
MCIOJIb30BAaHUS HCTOYHUKOB ONEPATUBHOIO TOKA 3alUThl 1 aBTOMATUKH CUCTEM DJIEKTPOCHAOKEHUSD)
Ymersb:
paccuTaTh MapaMeTphl MvaKchanLHofI TOKOBOM W/T-Liics + KonTponbHas pa6OTa/KOHTPOHBHaﬁ pabota Ne3 «Pacuer
3aIUTHI TUHUNA U TOKOBOM OTCEYKHU apaMeTPOB TOKOBBIX PEICHHBIX 3alUT
aHAJIM3UPOBATh PEKUMBI paOOTHI U3MEPUTEIBHBIX V/T-3rics + KonTtponsHas padora/KonrponsHas padora No2
TpaHcGopMaTopoB ) «3mepurenbHbIe TpaHCHOPMATOPHI»

11




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 naboparopusix padot (Jlaboparopuas padota)

Dopma peanuzauuu: ITucbmenHas padora
1. Konrponbnas padora Nel «Ha3HadeHne v MpUHLIUIIBI TOCTPOCHUS PEICHHOM 3alUThI U
aBTOMAaTHKH CHCTEM d3JIeKTpocHaOxeHus» (KoHTposbHas padoTa)
2. Konrtponbnas padora Ne2 «M3mepurensubie TpanchopmaTopsn» (Kontponbhas padora)
3. KonrponbHas pabota Ne3 «Pacuer napameTpoB TOKOBBIX peieiHbIX 3amuT» (KonTponbHas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpome: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 3a 8 CECMCCTP.

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

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kupeena, O. A. Peneiinas 3aiuta 1 aBTOMaTHKa 3JIEKTPOIHEPTETUUECKUX CUCTEM : YUEOHUK JUIs
cpeaHero npogeccnoHaIbHOro 00pa3oBaHMs Mo cnenuaibHOCTH "Peneiinas 3ammra u
aBTOMaTu3aIus ekTposneprernueckux cucrem" / 3. A. Kupeesa, C. A. Llpipyk . — 7-€ u3 .,
nepepad . — Mocksa : Axkagemusi, 2020 . — 320 c. — (IIpodeccuonanbroe odpazoBanue) . - Ha o6
[Tpodeccuonanpublilt Moaynsb "Hananka u ucnblTaHUE YCTPOICTB peleHOM 3alUThl, aBTOMATHKH,
CpEeICTB U3MepeHuii u cuctem curanuzanuu” . - ISBN 978-5-4468-8925-9 .;

2. YepHoOpoBos, H. B. Peneiinas 3amura s3HepreTHUeCKuX cUCTEM : YueOHOe mocodue Jyis
HHEPTreTUUECKUX CHEIHMATbHOCTEH CpeAHUX MpodeccHoHaNbHBIX YueOHbIX 3aBeaeHuit / H. B.
YepuoOpoBos, B. A. CemenoB . — M. : Dueproaromusar, 1998 . — 800 c. - ISBN 5-283-01003-7 :
70.00 .;

3. Kpusenkos, B. B. Peneiinas 3amnurta u aBToMaTrKa YHEPTOCUCTEM : yueOHOE ITocoOue 1o
HanpasieHuio 140400 "DnekTposHepreTuka 1 MeKTPOTeXHUKA", MOYIIb "DnekTposHepreTuka /
B. B. Kpusenkos ; pen. A. ®@. Isskos ; Han. uccnen. yu-t "MON" . — M. : U3n-80 MOU, 2012 . —
164 c. - ISBN 978-5-7046-1377-0 .

http://elib.mpei.ru/elib/view.php?id=5007;

4. Aunpees, B. A. Peneiinas 3amura cucTeM 3JIeKTpOCHa0XeHUs B IpUMepax U 3aj1a4ax : yueOHoe
mocoOue JyTsi By30B TI0 CIIEHAIBHOCTH ""IIeKTpocHa0)eHre" HampaBieHus "DIIeKTposHepreTuka"
/ B. A. Aunpees . — M. : Beicmas mkona, 2008 . — 252 c. - ISBN 978-5-06-005828-4 .;
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5. boapyxuna, C. C. ABapuiiHble pEKUMBI JJIEKTPUYECKHUX CeTeH : Tab0paTOPHBIM MPAKTUKYM I10
Kypcy'"ABTOMAaTH3aIMs YIPABJICHHS CUCTEMaMH JJIEKTPOCHA0KEHUS'" TI0 HAITPABJICHUIO
"Dnekrposnepreruka u snekrporexanka” / C. C. boapyxuna, A. 1. 3axaposa, Ham. uccnen. yH-T
"MBOU" . - M. : U3n-8o MOU, 2017 . - 36 c.

http://elib.mpei.ru/elib/view.php?id=8929;

6. bonpyxuna, C. C. MukponporeccopHas 3amutra SEPAM. CoopHuK 1ab0opaTOpHBIX padoT :
METOAMYECKOE TTOCOOHeE 10 Kypey "ABTOMAaTH3AIMS YIIPABICHUS CUCTEMAaMHU 3JIEKTPOCHA0KEHUS "
10 HampaBJIeHHIO "DnekTposHepreruka u auekrporexuuka" / C. C. boapyxuna, M. E. Buxpos, A.
A. Jlanmmn, Ham. uccnen. yu-t "MOU" . — M. : U3n-80 MOU, 2014 . —32 ¢,

7. EpmioB A. M.- "Peneiinas 3ammura B cuctremMax djeKkTpocHabxenust Hanpspbkenuem 0,38-110 K",
(2-e u3a., mepepad.), UzmatensctBo: "Undppa-Umkenepus", Bosoraa, 2020 - (608 c.)
https://e.lanbook.com/book/148385.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepanmonHas cucreMa cemeiicTpa Linux;

4. Maitan Buneoxondepenuunu;

5. Java Development Kit;

6. SFT2841,;

7. Master PDF Editor.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIpaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 6u0JM0TEeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

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

5. ba3a nannbIX )KypHaJioB u3nareancrsa Elsevier - https://www.sciencedirect.com/

6. DiieKTpoHHBIE pecypchl u3nareabeTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAas 6udmoreka - https://rusneb.ru/

10. 9BC "KoncyabTant cryaenta' - http://www.studentlibrary.ru/

11. Kypuaiasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. ’Kypunaabl American Institute of Physics - https://www.scitation.org/

13. Kypuaiasl American Physical Society - https://journals.aps.org/about

14. Ba3za nanubix n3aareiabcrsa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. Ba3a nannslii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. XKypnaasl m3nareascTBa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nanusbix IEL u3nareancra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuaus Institute of Physics (IOP), Beaukoopuranus - https://iopscience.iop.org/
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21. Kypnaasl HayuHoro obumectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypuaasi uznareancra Oxford University Press - https://academic.oup.com/journals/
24. ba3za nauubix auccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

25. Kypnaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaas uznareancrea SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypnax Science - https://www.sciencemag.org/

28. ’Kypuaanl HayuHoro odouecrBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Komnekuus sxypuajioB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasi no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypunans nznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexkrponnas 6udanoreka MOU (b MIM) - http://elib.mpei.ru/login.php

33. MMopTax oTkphITHIX HaHHBIX Poccuiickoii @enepanuu - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHbIX MUHHMCTEPCTBA TPY/AA U COUUAIBLHOM 3amUTHI PD -
https://rosmintrud.ru/opendata

35. ba3a oTKpBITHIX JaHHBIX MPO¢ecCHOHATBHBIX CTAHAAPTOB MHUHHUCTEPCTBA TPYAa U
conuaabHoi 3anmthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOro pa3BuTus Pd -
http://www.economy.gov.ru

37. ba3a oTkpBITHIX 1aHHBIX Pocunmonutopunra - http://www.fedsfm.ru/opendata

38. DuekTpoHHasi OTKpbITast 6a3a fanHbIX ""Polpred.com O630p CMU" -
https://www.polpred.com

39. Uupopmannonno-cnpaBoyHasi cucrema «Komexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanuoHa bHBII MOPTaJ OHJIalH 00yueHusi «OTKpbITOe oOpa3oBanue» - https://openedu.ru
41. Opunmanbublii caiit @enepajbLHOIO areHTCTBA M0 TEXHUYECKOMY PeryJIMpOBaHUIO U
MmeTposoruu - http://protect.gost.ru/

42. OTKpbITast yHUBepcuTeTcKas HHpopManuoHHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHHCTEpCTBA HAYKHU U Bbiciiero oopa3zosanus Poccuiickoi
®enepanuu - https://minobrnauki.gov.ru

44. Opunmnanbublii caiit @egepaibHOil CayK0bI 10 HAA30PY B cepe 00pa30BaAHUS U HAYKH -
https://obrnadzor

45. denepanbublii moprana "Poccuiickoe oopaszoBanue' - http://www.edu.ru

46. Uudopmuo - https://www.informio.ru/

47. AHO «Poccusi — crpana Bo3moskHocTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemennst Homep aynutopumn, Ocnamenne
HanMMeHOBaHHUe
Y4eOHble ayIUuTOpUN OIIII3-25, Aynuropus CTOJI IPENOAABATENS, CTOJI, CTOJI IS
JUTSA TIPOBEJICHUS OPITEXHUKH, CTYH, JOCKA
JIEKIMOHHBIX 3aHATUH U WHTEPAKTUBHAs, KOMIIBIOTEPHAs CETh C
TEKYIIEr0 KOHTPOJIA BBIXOZIOM B IHTEpHET, KOJTOHKH
3BYKOBBIE, MYJbTUMEIUWHBIA POEKTOP,
JKpaH, J0CKa MapKepHasi, KOMIILIOTED
TIEPCOHAIIbHBIN
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VYueOHbIC ayAUTOPUN
JUIS IPOBEICHUS
MPAKTUYECKHUX 3aHATHIA,
KP u KI1

OIIID-21, Aynutopus 21

CTOJI, CTYJI, MYJIbTUMEIUIHBIN TTPOECKTOP,
9KpaH, J0CKa MapKepHasi

Y4eOHble ay1uTOpUn
JUTSI IPOBEICHUS
1ab0paTOPHBIX 3aHATUN

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

CTOJI IIperoiaBaTelis, CTOJ y4eOHbIH,
CTYI, WKad /U1 JOKYMEHTOB, BEIIAIKa
JUISL OEXKIBI, KOJIOHKU 3BYKOBBIE,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHAIbHBIN

VY4eOHble aynuTopun
U1 IPOBEIEHUS
IIPOMEKYTOUHOU

aTTecTalluu

OIIID-25, Aynutopus

CTOJI IIPENOAABATEIISA, CTOJI, CTOJI IS
OPITEXHUKH, CTYJI, JOCKa
MHTEPAKTUBHAs1, KOMIIBIOTEPHAs CETh C
BBIX0I0M B IHTEpHET, KOJIOHKHU
3BYKOBBIE, MYJIbTUMEUNHBIN IIPOEKTOP,
9KpaH, J0CKa MapKepHasi, KOMIIBIOTEp
MIEPCOHAJIbHBIN

ITomentenus mis
CaMOCTOSITEITbHOM
paboThl

HTBb-303, KomnbsroTepHbIit
YUTATBHBIN 3aJ1

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
IIACbMEHHBIN, BEIIAJIKA U1 OLEXKIbI,
KOMIIBIOTEPHAsI CEThb C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEDP NIEPCOHAIBHBIN,
IIPUHTEP, KOHIULIMOHED

ITomemnienus miis
KOHCYJIbTUPOBAHMS

OIIID-21, Aynutopus 21

CTOJI, CTYJI, MyJIbTUMEIUUHBIN IIPOEKTOP,
9KpaH, JOCKa MapKepHasi

ITomewmenus st
XpaHeHus: 000pyA0BaHUS
1 y4eOHOTO MHBEHTaPS

A-217, Kabuner
coTpyaHukoB kad. "II1I1D"

Kpecio paboyee, CTeUIax, CTyI, mKad
JUI JOKYMEHTOB, HIKa( IS O1€XKIbl,
CTOJI MUCHbMEHHBIHN, TyMOa,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WHTepHEeT, KOMIIBIOTEP IEPCOHAIBHBIN

15




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI pCHCﬁHOﬁ 3allIUThI 1 aBTOMAaTHUKH

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
Kontponbnas padora Nel «Ha3znaueHue M IpUHIMIIBI TOCTPOCHUS PEICHHON 3aIUThI U

KM-1

KM-2
KM-3

KM-4

ABTOMATHUKH CHCTEM dJieKTpocHaOxkeHus» (KortponsHas padora)

Kontpoinbnas padora No2 «M3meputenbhabie Tpanchopmatopsl» (KonTpoasHas padora)
Kontponbnas padora Ne3 «Pacuet napameTpoB TOKOBBIX peneiiHbIX 3amuT» (KoHTponbHas

pabora)
3amuTa 1adopaTopHbIx padbot (JIlaboparopras pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Howmep
paszena

Nunexc
KM:

KM-

-

KM-

N

KM-

KM-

Paznen nuciumineb!
Henena

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: obuiue cBefieHns, Ha3HaYCHHUE,
TpeOoBaHus, CTPYKTYpa, AJIeMeHTHas 0a3a. Pene Ha
AIIEKTPOMEXAHUYECKON, TIOTYITPOBOJHUKOBON 1
MHUKPOIPOIIECCOPHOM 3JIeMEHTHBIX 0a3zax. McTouHuKY 1
CXEMBI OIIEpaTUBHOIO TOKa.

N3mepurtenbHbie TpaHCHOPMATOPHI.

2.1

Tpanchopmarops! Toka. TUTTOBBIE CXEMBI COSTUHEHUS
00MOTOK TpaHC(OpPMATOPOB TOKA U pejie TOKa.
Tpanchopmatops! HanpsHKEHUs. THUTTOBBIE CXEMBbI
COeTMHEHUSI 0OOMOTOK TpaHC(HOPMATOPOB HANIPSKEHUS U peie
HarnpsoKkeHuss. OUIbTPbl CAMMETPUYHBIX COCTABIISIOIINX.

Y CTpOUCTBO U MPUHIUIIBI IEUCTBUS TOKOBBIX PEIEHHBIX
3aLIUT U aBTOMATUKH CUCTEM DJICKTPOCHA0XKEHUSI.

3.1

ToxoBBIE peneiHbIe 3aIUThl. Y CTPOMCTBA aBTOMaTHUKH
CHCTEM 3JICKTPOCHAOKEHMUSL.

Bec KM, %:

20

20

30

30
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