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1 e u 3a7a494 0CBOEHUS JUCIHUIIMHBI

Henb ocBoeHus NUCUUIUIMHBL (POPMUPOBAHME 3HAHUN O MPUHLMIAX PaOOThI, TPOEKTUPOBAHUS U
TEXHUYECKON peann3alul YCTPOWUCTB peieHoM 3amuThl 1 aBToMaTuku (P3uMA) 31eKTpo3HepreTuyecKux
CUCTEM M 00BEKTOB PO(ECCUOHATILHOMN NeATEIbHOCTH.

3agaun:

— U3y4eHHUe 00y4aroUMMKCS OCHOBHBIX YCTpOHCTB P3UA, npuHINIIOB X (YHKIMOHUPOBAHMUS;

— OCBOEHHE OOY4YalOUIMMHCA OCHOBHBIX HPHUHIMUIOB (YHKIMOHUPOBAHUS 3alllUT OTIEIbHBIX
AIIEMEHTOB 3JIEKTPOIHEPreTHUECKUX CUCTEM, X B3aUMOJIEUCTBUS APYT C IPYIOM;

—(hopMHpOBaHNE HABBIKOB MPOEKTUPOBAHMS U PAcYeTa YCTABOK OCHOBHBIX THUIOB yCcTpoHCTB P3HA.

2 MecTO IUCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMmMbl

JlMcuuIiInHa OTHOCUTCS K 00S3aTeNbHBIM JUCHUIUTHHAM (MOIYJsIM) BapuUaTHBHOW YacTu Ojoka []
«JlucuumuHbL (MOTYIIN )

[IpepexkBusuthl mucuurubbl: b1./[.b.22 Onexmpuueckue u snekmponusie annapamol, bl1.J[.B.2
Ocnoguvl snexmposnepeemuxu, b1.J[.B. 12 Dnekmpocnaboicenie npomMbiuLIeHHbIX NPeOnpUusmul

[MoctpexBuzutsl gucuurnubl: b2.11.B.11.3 Ilpedouniomuas npakmuxa

3 TpeGoBaHus K pe3yabTaTam 00y4eHHs 110 JUCHHUIINHE

[Iponecc n3yueHus: AUCUMILIMHBI HANIPpaBlieH HAa GOPMUPOBAHUE CIEAYIOIIUX PE3YIBTATOB O0yUEHUS

[Inanupyemslie pe3ysbTaThl

o0y4yeHHs M0 JUCLHUIUINHE,

XapaKTepU3YyIOIIKE Tarbl
(dhopMupoBaHUS
KOMITETEHINI

Kon n naumeHnoBanue
(hopMHUpPYEMBIX KOMITETCHITHI

KO)I U HAMMCHOBAHUC MHIUKATOpA
JOCTHIXCHHUSA KOMIICTCHIIMH

[IK*-8 Cnioco0eH npuHUMaTh
y4acTHE B MPOCKTUPOBAHUU U
IKCILTyaTaIlid CHCTEM

ANEKTPOCHAOKEHUS O0BHEKTOB

[1K*-8-B-2 O60CHOBBIBAET BEIOOP THITOBBIX
NPOEKTHBIX PEUICHUH pacnpeaeTuTeIbHON
CETH DJICKTPOCHAOKEHUST 0O BEKTOB,
3JIEMEHTOB BTOPUYHBIX LIENeH U yCTPOICTB
P3u A

[1IK*-8-B-6 [leMoHCTpupYyeT 3HaHUS
OCHOBHBIX TpeOOBaHMI1 K yCTpoiicTBam
peneitHOM 3aIIuThl 1 aBTOMAaTUKH, METOJIOB
pacueta yctaBok P3 u A 11 pa3nudHbIX
TEXHOJIOTUYECKUX OOBEKTOB C YUETOM
0COOEHHOCTH TEXHOJIOTMYECKOro Ipolecca
Han0oJiee YacTo BCTPEUYAIOIIUXCS
3JIEKTPOIIPUEMHHUKOB, OCHOBHBIX
nokasaresnei 3pHeKTUBHOCTH

(G YHKIIMOHUPOBAHUS PEJICHHON 3aIUTHI U
ABTOMATHKH

3HaTh:

OcHoBHBIE TpeOOBaHUS K
YCTPOMCTBAM peJICHHOM
3aIUTHl ¥ ABTOMATUKHU.
OCHOBHBIE TEXHHUECKHUE
XapaKTePUCTHKU
Pa3INYHBIX YCTPOMCTB
P3uA

[TapameTpsl
(GYHKIIMOHUPOBAHUS U
0COOEHHOCTHU
TEXHOJIOTHYECKOTO
nporuecca Hauboliee 4acTo
BCTPEYAIOLUXCS
AIEKTPONPUEMHHUKOB
Ymern:

O1eHuBaTL COOTBETCTBHE
paboThl yCTPOHCTB
pEeNeHHOM 3alUThI U
ABTOMATHKH TPEOOBAHUSAM
HOPMAaTHUBHOMN
JIOKYMEHTAIUH.
[Tpou3BoauTH BHIOOP




KOI[ N HAMMCHOBAHUC MHAHUKATOpAa
JOCTHIKCHUA KOMIICTCHIIHN

Ko n HaumenoBaHue
(hopMUpyEeMbIX KOMIETSHIIHMA

[Inanupyemslie pe3ysbTaThl

o0y4yeHHs MO JUCLHUIUINHE,

XapaKTepU3yIoIlIKe Tarbl
(dbopmupoBaHUs
KOMIIETCHIIMH

AIIEMEHTOB BTOPHYHBIX
nenei u ycrpoiicts P3uA
OO60CHOBBIBATH MPUHSITHIE
MIPOEKTHBIC PEIICHUS
Baajgers:

Hudopmanueii o
COBpPEMEHHOM amnmapaTHOM
6a3ze ycrpoiicTB P3uA.
HaBbikamu TeXHUKO-
SKOHOMHUYECKOTO
CpaBHEHHSI Pa3TUYHBIX
BapUAHTOB peaIU3aluu
3aIluT.

Mertonamu pacueta
yctaBok P3uA mis
Pa3IUYHBIX
TEXHOJIOTMYECKUX
00BEKTOB.

4 CTpyKTYpa U coiepKaHue TN CHUTITHHbI

4.1 CTpyKTypa IMCUHMIIIMHBI

OO6m1ast TpyA0€MKOCTh TUCIIUTUIMHBI COCTABIISIET 3 3a4eTHhIE equHUIIBI (108 akajgeMuuecKkux 4acos).

TpynoemMKocCTs,
Bun pabotst aKaJeMHYECKHX YaCOB
8 cemecTp BCETO
O0mas Tpya1oéMKOCTh 108 108
KonrakTHas padora: 12,5 12,5
Jlextuu (JI) 6 6
[Tpaxtuueckue 3anstus (I113) 2 2
Jlaboparopubie paboTs (JIP) 4 4
[IpomesxyTouHas arrectanus (3a4eT, SK3aMeH) 0,5 0,5
CamocTosiTe1bHas1 padoTa: 95,5 95,5
- 8bINONIHEeHUe KOHMPObHOU pabombl (KonmpP); +
- CAMONn0020mosKa (npopabomka u no8MopeHue 1eKYUOHHO20 MAmepuad u
Mamepuana y4eOHUKo8 U y4eOHbIX NOCOOULL;
- U3yueHue pazoenos Kypca 6 Cucmeme 31eKmpoHHO20 00YYEeHUsL,
Bua uTOroBoro KOHTpoOJIA (3a4eT, Ik3aMeH, 11 depeHUPOBaHHBIN aug. 3au.
3a4er)

PaSI[eJ'IBI JUCIHUIIIIMHBI, U3Y4aCMBIC B 8 CCMCCTPC

KonnuecTBo yacos
Ne HaumenoBanwue pa3nenos ayautopHad BHEay/I.
pasnmena BCETO pabota
T 113 | 1P paborta
1 Hasznauenue P3uA 18 2 16
2 OnemenTtHas 6aza P3uA 22 2 20




KonngecTBo yacos
No ayauTOpHAs
pasjiena HaumenoBanue pasnienos BeEro pabora BHEAY/I.
T 113 | P pabora
3 OCHOBHBIE THUIIBI PEJIEHHBIX 3aIIUT 30 2 2 26
4 3amuTa 1 aBTOMaTHKa AJIEKTPOIBUraTeNeH, 26 2 24
TeHEepaToOpOB M CUHXPOHHBIX KOMIIEHCATOPOB
5 ABTOMaTH3aMs B 3JIEKTPOIHEPTETUUECKUX 12 2 10
cHcTeMax
HUroro: 108 6 2 4 96
Bcero: 108 6 2 4 96

4.2 ConepxxaHue pa3/iesioB QM CHUNTHHBI

1. Hazna4yenue P3uA

XapakTepUCTUKM TOKOB W  HANpPsHKEHHWH B HEHOPMAJIBHBIX M ABAPUMHBIX  PEXKHMMax
AJIIEKTPOIHEPIETUUECKUX CUCTEM M OCHOBHBIX JJIEKTPOIPUEMHHUKOB. PacyeT TOKOB KOPOTKOIO 3aMbIKaHUs
JUISL pacueTa U MPOBEPKH pesieitHoM 3amuThl. VicTopus BO3HUKHOBEHHS U pa3ButTusi P3uA. Tepmunomorus.
TpeboBanus, npeabsasisiemble K P3uA. Cxembl peiaeifHOM 3a1UThl 1 aBTOMAaTHKH

2. dnemenTHas 6a3a P3uA

Knaccudukanus snementoB P3uA. DiekTpomexaHudeckue, MOJYNPOBOJHUKOBBIE (CTaTUYECKUE)
pene, MUKpOMNPOIIECCOPHbIE TepMUHaNbl. M3mepurensHsle TpaHchopmaropbl. CxeMmbl COEIUHEHUS
TpaHc(OpMATOPOB TOKA U HANpPsDKEHUs. AmnmapaTsl 3amuThl Ha HampspkeHue 0,4 kB. OnepaTHBHBIN TOK.
VYcnoBHble rpaguueckre 0603HaueHus ycTpoiicTs P3uA.

3. OCHOBHBIC THIIBI PeJICHHBIX 3aIUT

TokoBele 3amuThl. OTCEeUYka, OTCEYKAa C BBIICPKKOH BPEMEHM, MAaKCHUMajbHas TOKOBas 3aluTa
(MT3), MT3 ¢ myckoM MO HampspKEHUIO. 3aliuTa OT 3aMbIKaHMH Ha 3eMiro. MakcumallbHasi TOKOBas
HampaBiieHHas 3amura. JlucranuuonHast 3auuta. llpononbHas auddepeHunanbHas 3amuTa.  Tok
HeOanaHca. [lonepeunas auddepenunanphas 3amura. [lomepeunas auddepeHManbHas HarpaBleHHAas
3amuTa. JlyroBas 3amura. BpeMsATOKOBBIE XapaKTEPUCTUKU PEIEMHON 3aINTHI, KAPThI CEJIEKTUBHOCTH.

4.3amMTa U ABTOMATHKA 3JIeKTPOABHUIaTe e, FeHepaTOPOB H CHHXPOHHBIX KOMIIEHCATOPOB

[ToBpexaeHuss W HEHOPMAaJbHBIE PEXUMBI pabOTHI 3JIEKTpUYECKUX MamuH. Buasl P3uA B
3aBUCHMOCTH OT THUIIA U KJacca JJIEKTPUYECKUX MAIlMH. Paznuuus B 3a1MTaX CUHXPOHHBIX U ACHHXPOHHBIX
anexrpoasurareseil. OcoOEHHOCTH 3alUT T€HEPATOPOB U CUHXPOHHBIX KOMIIEHCATOPOB.

5. ABTOMaTH3anus B JICKTPOIHEPreTHYEeCKNUX CHCTeMax

VYcerpoiicTBa CHCTEMHOW aBTOMATHKH. Y CTPOMCTBA aBTOMAaTHYECKOTO BKJIOUeHHUs pe3epBa (ABP).
VYceTpoiicTBa aBTOMaTHYECKOro NMOBTOpHOro BkitoueHus (AIIB). YcTpoiicTBa aBTOMaTHUECKON 4aCTOTHOMN
pasrpy3ku (AUYP). ABromaruueckoe perynupoBaHue Bo30yxkaeHUs (APB) CHHXpOHHBIX Te€HEpPaTOPOB.
YcerpolicTBa aBTOMATHYECKOW CHHXPOHU3ALMHU T€HEPATOPOB.

4.3 JIabopaTopHbie padoThl

Ne Kon-Bo
Ne JIP HaunmenoBanue 1abopaTopHbIX paboT
paszgena 4acoB
1 2 CxeMbl cCOeTMHEHUS TpaHC(HOPMAaTOPOB TOKA 2
2 3 HccnenoBanue moBeqeHNUsI TOKOBBIX 3AIUT 2
Hroro: 4

4.4 IlpakTHYecKue 3aHATHS (CeMHHAPDbI)

Ne Koi-Bo
Ne 3austusa Tema
pasznena qacoB
1 4 Pacuer 3amuT 2IeKTPUYECKUX IBUTATENICH BEICOKOTO HATIPSKCHIS 2




Ne Kon-Bo
Ne zansTus Tema
pazzena 4acoB
Uroro: 2

4.5 KonTpoabHas padora (8 cemectp)
MomHocTh Ha Baly aBurarens: Pouo¢ = 1400kBT
Koaddurnment momuoctu: cos¢ = 0,85
Hamnpsixenue:. U,on 0= 6 KB
KITI: n= 0,905
KpartHocTh myckoBoro Toka: Kuye= 5,5
3nauenue Toka Tpexdasznoro K3 Ha BBojax mutanus snexrpoxsurarens: |F = 3.5 kA
[Iyck nBurarens npsMoil OT HAIIPSKEHUS IUTAIOIIEH CETH.
JIBurarenb y4acTBYeT B CaMO3aIlyCKe.
Jsurartens nutaercs no KJI ceuenunem 120 Mm?, mmuHO# 0,6 KM (ley=1A/xm)
Paccunrath ycTaBKM TOKOBOM OTCEUKM, 3alIUThl OT NEPErpy3KH, 3allUThl MHHHUMAaJIbHOTO

HANPSDKEHUS U 3alIUTHI OT OJHO(A3HBIX 3aMbIKaHUH Ha 3€MJIIO.



5 YyeOHO-MeTOANYECKOE 00ecTIeueHrne TUCIUILINHEI
5.1 OcHoBHas1 JuTEpaTYypa

1. Aunpees, B. A. Penelinas 3ammra u aBToOMaTHKa CHCTEM 3JieKTpocHa0xkenus [Tekct] : yueb. mis
CTYACHTOB BY30B, OOYYarOIIHUXCS II0 CIEIUAILHOCTH "DJeKTpocHaOkeHHe" HaIpaBIICHUE ITOATOTOBKH
"OnexrposHepretuka’ / B. A. Aanpees.- 6-¢ uzn., crep. - M. : Boicm. mik., 2008. - 640 c.

2. bacc, D. W. Peneitnas 3ammra 3JIEKTpOdHEPreTHUYecKuXx cucreMm [Tekcr]| : yueb. mocobme st
CTYJICHTOB BY30B, 00ydJarmuxcs 1no HampasieHuto "Dnekrposnepreruka” / 3. U. bace, B. I'. JloporyHiies;
nox pen. A. @. JIpsikoBa.- 2-e u3., ctep. - Mocksa : M3a-so MDU, 2006. - 296 c.

3. Bamynoun, K. P. Peneiinas 3amura u aBTOMaThka [DJIEKTPOHHBIA pecypc] : ydeOHO-
METOJIMYECKOE MTOCco0ue I 00ydJaronuxcs Mo o0pa3oBaTelIbHBIM IIPOrpaMMaM BBICIIET0 0O0pa30BaHUS I10
HanpaBieHuio noaroroBku 13.03.02 DnekrposHepretuka u dnektporexnuka / K. P. Bammymmun; M-Bo
Hayku W BbIcHI. oOpasoBanus Poc. denpeparuu, demep. roc. OromKeT. 00pa3oBaT. yUpeKISHHE BBICII.
obpazoBanusi "OpenOypr. roc. yH-T". - OpenOypr : OI'Y. - 2020. - ISBN 978-5-7410-2445-4. - 107 c.
PexxuMm moctyma: http://artlib.osu.ru/web/books/metod all/131080 20200904.pdf

5.2 lononHMTeIbHAS JIUTEPATypa

1. bynsiueB A.B., HaBonounslii A.A. PeneiiHas 3ammra B pacnpeleaUTEIbHBIX JJICKTPUUECKUX
ceTsaX: mocodue s npakThuueckux pacueros. - M. : OHAC, 2011. - 208 c. : ni.

2. [IpaBuna ycrpoiicTBa anekTpoyctaHoBok. - M. : HII DHAC, 2002. - 80 c.

3. PykoBojmsmme yKka3aHWsT [0 pacdyeTy TOKOB KOPOTKOTO 3aMBIKaHUS H  BEIOOpPY
anexktpoobopynoBanus: PJ[ 153-34.0-20.527-98 / Tlox pen. b.H. Heknenaera. -M. : HI| DHAC, 2004. - 152
C.

4. ®enoceeB A.M. PeneiiHas 3amura 3J€KTPOIHEPreTUYECKUX CHCTEM. - M.: DHeproaTomMus3aar,
1984. - 520 c., .

5. Hlabag M.A. 3amura TpanchopMaTOpoB paclpeleNuTeNbHbIX ceTeld. - JI.: Dueprousnar, JIeHHrp.
otn., 1981. - 136 c., un.

5.3 llepuoauveckue u3gaHus
1. DHepretuk : )xypHaI. - M. : AreatctBo "Pocriedars", 2026.
5.4 UntepHeT-pecypcsl

http://rzia.ru/ - bopym a1 oOIIEHHUS CIIEIIUATUCTOB B 00macTu P3nA

http://electricalschool.info/relay/ - caiit «lllkona mis anekTpukay. ComaepKUT OOJBIIOE KOJUIESCTBO
MOJIC3HBIX CTATEH MO Pa3HBIM 00JACTSIM DIIEKTPOTEXHUKH.

https://pro-rza.ru/ «IIpoekr P3A». CalT comepXuT OOJBIIOE KOJUYECTBO CTATeH MOCBSIICHHBIX
peJeiHON 3aIUTe U aBTOMATHKE, a TAKIKE TECThI M BUPTYAIbHBIC SKCIICPUMEHTHI.

http://dororz.ru/index.html caiir «P3A or A mo S». ComepXuT OOJIBIIOE KOIUYECTBO CTATCH,
MOCBSIIIEHHBIX OMBITY MPAKTUYECKOM IKCITyaTalu ycTpoicTB P3uA.

https://raschet.info/ — caiiT ¢ GonbIIMM KOTMYECTBOM HPUMEPOB PA3IMYHBIX IICKTPOTCXHHUYCCKUX
pacyeTos.

5.5 IIporpammHoe oOecrnedeHue, npogeccuoHadbHbIe 0a3bl JAHHBIX M HMH(OPMALMOHHBIEC
CIIPABOYHbIE CHCTEMbI

1. Onepaunonnas cucrema PEJ[ OC
2. [Maket oducubix npunoxenuit LibreOffice
3. [lporpamMMHasi cucTeMa JJisi OpraHu3aIui BuIeo-KoH(pepeHi-ces3u Webinar.ru


http://artlib.osu.ru/web/books/metod_all/131080_20200904.pdf
http://rzia.ru/
http://electricalschool.info/relay/
https://pro-rza.ru/
http://dororz.ru/index.html
https://raschet.info/

4. Bammymnun, K. P. Peneiinas 3ammrTa W aBTOMATH3alUsS 3JIEKTPOIHEPTETUYECKUX CHUCTEM
[DnexTpoHHBI pecypce] : anmeKTpoHHBIH Kypc B cucteme Moodle / K. P. Banuynnun; M-Bo Hayku U BBICII.
oOpazoBanusi Poc. ®epepanuu, dDemep. roc. Oromxer. 00pa3oBar. y4ypexkIE€HHE BBICII. 00pa30BaHUSA
"OpenOypr. roc. yu-1". - Operbypr: OI'Y. - 2019. Pexxum gocryna:
https://moodle.osu.ru/course/view.php?id=1562

6 MaTepnajibHO-TeXHUYECKOe o0ecnedyeHne JUCHUNIMHBI

VY4eOHble ayIUTOpUH IS POBEACHUS 3aHITUN JIEKIIMOHHOTO TUIA, CEMHUHAPCKOTO THUIIA, KYpPCOBOTO
MPOEKTUPOBAHMUS, JI MPOBEJCHUS TPYNIIOBBIX U WHIWBUIYaTbHBIX KOHCYJIbTAIlUN, TEKYIIETO KOHTPOJS U
MIPOMEKYTOUHOW aTTECTAIlH.

AyIuTOpHUH OCHAIIEHBI KOMIUIEKTAMHU YUYE€HHUECKOH MeOenn, TEXHHYECKUMHU CPEeICTBAMU 00y4eHus,

CITYXKaITUMU JJIS IPEICTaBIIeHNs yaeOHON HH(pOpMAaITuu OOJIBIION ayUTOPHUH.
Jns mpoBeneHust 1a00OpaTOPHBIX 3aHATHN HCIIONB3YETCs JIabopaTopusi peelHON 3aIluThl M aBTOMATHKH,
ocHamenHass creHnmamu P3.002 PBD u AD.002 PBED MUIIL mnpousBoactBa «YueOHas TEXHHKAY,
NEPCOHAIBHBIMU KOMIIBIOTEPAaMH U YCTPOMCTBAMHU pEJNEMHON 3allluThl M aBTOMATHKHU JUIsl HarJsgHOTO
U3YYCHUS.

[lomemienust g caMOCTOATENbHOW pabOThl OOyUYaIOLIMXCSl OCHAIIEHbl KOMIIBIOTEPHON TEXHUKOM,
MOAKIIOYEHHON K ceth "HMHTepHeT", M oOecmedeHHWeM JOCTyna B SJIEKTPOHHYI HMH(POPMAIMOHHO-
obpazoBatenbHyto cpeny OI'Y.


https://moodle.osu.ru/course/view.php?id=1562

