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1 Ilean u 3a1a491 OCBOEHUS AUCIHUILIHHBI

ean (1eaH) OCBOSHMS JUCITATUIMHBI:

[lenpro wW3y4eHWS IUCHUIUIMHBI SBIsSeTCS (OPMUPOBAHWE 3HAHUN O MNPUHIUNAX pPAOOTHl H
TEXHUYECKOM YCTPOMCTBE pesieHON 3amuThl U aBTOMAaTUKH (P3MA) 0OBEKTOB 3JIEKTPOIHEPTETHUCCKUX
KOMILJIEKCOB.

3agaun:

-yCBOEHHE O0YYAIONIMMHUCS OCHOBHBIX MPUHIIMIIOB MOCTPOCHHUS JOTMYECKUX CXEM 3allUT 00BEKTOB
ANEKTPOIHEPIeTUYECKUX KOMIJIEKCOB;

-03HAKOMJIEHHE C IPUHLIUIIAMHU PAa0OThI COBPEMEHHBIX MUKPOIIPOLIECCOPHBIX YCTPONCTB P3UA;

-O3HaKOMJICHME C MeTOoAMKamMH pacuéra ycTaBoK P3HA 00BEKTOB 3IIEKTPOIHEPTETUUECKUX
KOMILJIEKCOB;

- [IOJIy4€HHE HaBBIKOB pabOThI CO CXeMaMHU U3MEPUTEIbHBIX U ONEPaTUBHBIX Heneil P3uA.

- moydeHue obmero npeacrasineHus o cranaapre MOK 61850 u pyHkmonupoBanuu nudpoBbIX
HOJICTAHIIUH.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JlucuuiuiiHa OTHOCUTCS K 00s3aTeIbHbIM AUCLUUIUIMHAM (MOAYJISAM) BapuUaTUBHOM yacTH Oyioka /I
«JlucuumuinHel (MOYIIN)»

[IpepexBusuthl aucuumuiuabl: b1 J[.B.1 Onexmpocnaboxcenue npoMululleHHbIX NPeOnpusmuil,
b1.JI.B.2 Cneyuanvnvle saekmpomexanuueckue npeoopasosamenu, b1 J[.B.8 Cneyuanrvhvie 2onasvl
mamemamuxu

[MoctpexBu3uTsl qucuuiuinabl: 52.11.B.11. 1 Hayuno-uccredosamenvckas paboma

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCHUIINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (l)OpMI/IpOBaHI/Ie CJICAYIOMIUX PE3YJIbTATOB 06y‘leHI/I}I

[Inanupyemblie pe3ynbTaThl
0oOy4eHHSs IO TUCIUIUIAHE,
Kon n HaumeHnoBanue Kon n HauMeHOBaHME MHIUKATOPa
bopMUpYyEMBIX KOMIETEHITHIA JOCTH>KEHHS] KOMIIETEHIIUU XapaAKTCPHIYIOTIUIC STallbt
(dbopMHpoBaHUS
KOMIIETEHIIUHI
[TK*-2 Cniocoben [1K*-2-B-4 OnpenensieT HEOOXOAUMBIi 3HaTh:
pa3zpabaTheIBaTh MOJIEIH, COCTaB YCTPOMCTB pEICUHON 3aIUTHI U -TpeOoBaHU,
peanusyroume ABTOMATHUKH, UCXO/S U3 TpeOOBaHMIA MpEeAbSBISEMbIE K
(GYHKIIMOHUPOBaHHE OOBEKTOB |HOPMATHUBHOM JOKYMEHTAIUU YCTPOWCTBAM peeiHOM
npodeccnoHanbHOM [TK*-2-B-5 JleMoHCTpHpYET OCHOBHEIE 3alUThl U aBTOMATHKH;
NEeSATEIbHOCTH KOMITOHEHTBI U CTPYKTYPHBIE 2JIEMEHTBI -IPUHLIUIBI JEHCTBUS U
YCTPOWCTB PENCHHOM 3aIUTHl U aBTOMAaTHUKH | 00JIaCTh MPUMEHEHHS
Ha AJIEKTPOMEXaHUYECKOH, OCHOBHBIX BUJIOB 3aIIUT
MTOJTYITPOBOTHUKOBOW M MUKPOIIPOIIECCOPHOI | 0OBEKTOB
6aze AIEKTPOIHEPTETUUECKUX
[TK*-2-B-6 CocTaBIIsIET ¥ YUTAET CXEMBI KOMILIEKCOB;
YCTPOMCTB peeitHOM 3alUThl U aBTOMATUKH, |-OCHOBHBIE KOMIIOHEHTHI 1
W3MEPUTEIIbHBIE U OTIEPAaTUBHBIC 1IETTH CTPYKTYPHBIE dJIEMEHTHI
yctpoiicTB P3uA Ha
AIEKTPOMEXAHUYECKOM,
MOJIYITPOBOJTHUKOBOU U
MUKPOIIPOLIECCOPHOH 0a3ze.
YMerb:
-paboTaTh C TEXHUYECKON




Kon n HaumeHoBanue

bopMUPYEMBIX KOMIETCHITHIA

Kon n naumeHnoBaHnve nHIUKaTopa
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl

o0y4eHUs 10 TUCITUTLINHE,

XapaKTEPU3YIOIINE ITAITBI
¢dbopmupoBaHus
KOMIIETCHIINI

JOKYMEHTaIMen Ha
ycTpoiictBa P3uA.
-Y4UTHIBaTh OCOOEHHOCTH
(GYHKIIMOHUPOBAHUS
Pa3IUYHBIX 0OBEKTOB
AIEKTPOIHEPreTUUECKUX
KOMILJIEKCOB M UX BIIUSIHUE
Ha ycTpoiictBa P3uA.
Baajaers:

-HaBbIKAMHU COCTaBJICHUS U
YTEHUS JTOTUYECKUX CXEM,
CXEM U3MEPUTEIbHBIX U
ONEPaTUBHBIX LETIECH
pEJICMHOM 3aIlNUThI.

[TK*-3 CiocoGeH MpuMEeHsTh

COOTBGTCTBYHHHHﬁ

MaTeMaTUYeCKUN anmnapar npu
pelieHny mpohecCuoHaIbHBIX

3aga4

[1K*-3-B-9 [IpumeHnsieT MeToIuKu pacuéra
YCTaBOK OCHOBHBIX U JOTIOJHUTEIBHBIX
BUJIOB 3aIIUT OOBEKTOB
ANEKTPOIHEPreTUUECKUX KOMIUIEKCOB
[1K*-3-B-10 IIpumensier MmaTeMaTHYECKUI
arnmapar JJisl pacueTa MpoIeCcCOB NpU
(YHKIMOHUPOBAHUY PA3IUIHBIX O0BHEKTOB
ANEKTPOIHEPIeTUUECKUX KOMIUIEKCOB U UX
BJIMSIHUA HA YCTPOMCTBA PEJICUHON 3alUTHI U
ABTOMAaTUKH

3HaTh:

-OCHOBHbBIC
XapaKTePUCTHKHU PEKIMOB
paboThl 0OBEKTOB
AIEKTPOIHEPTCTUUCCKUX
KOMILJICKCOB

YMerb:

-aHAJIM3UPOBATH JICHCTBUSI
pENEHHON 3alIUThI U
ABTOMATHKH TIPH
Pa3IMYHBIX U3MEHECHUSIX
pexxuma paboThl 00BEKTOB
AIEKTPOIHEPTCTUUCCKUX
KOMILJIEKCOB

Baajgers:

-METOAMKaMH pacyera
YCTaBOK OCHOBHBIX H
JIOTIOJTHUTENBHBIX 3aIlIUT.

4 CTpyKTYypa U colep:KaHue TUCHHIINHBI

4.1 CTpyKTypa ¥ CUMIIIMHbI

OO0m1as TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 6 3a4eTHRIX enuHuIl (216 akaleMHUUeCKUX 4acoB).

TpynoemMkocTs,
Bun paboTst aKaJIeMHUYECKHUX YacOB

3 cemecTp 4 cemectp BCETO
OO0masi Tpy10éMKOCTh 108 108 216
KonrakTHasi pabora: 24,25 27 51,25
Jlextmm (J1) 8 8 16
[Tpaktuueckue 3ansatus (I13) 8 8 16
Jlaboparopubie pa6oTs (JIP) 8 8 16
KoHcynpranumn 1 1
WnnuBuayanbHast paboTa 1 MHHOBAIMOHHBIE OPMBI yUEOHBIX 1,5 1,5
3aHATHI




TpynoeMKoCTb,

Bun paboTst aKaJIeMUYECKHUX YaCOB
3 cemecTp 4 cemectp BCETO
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,5 0,75
CamocrosiTe/ibHasi padoTa: 83,75 81 164,75
- 8binoaHeHue Kypcosoeo npoekma (KI1); +

- camonoo2omoska (npopabomrka u nogmopenue 1eKYyuoOHHO20
mMamepuana u Mamepuanda y4eOHUK08 U y4eOHbIX nocoouil)

Bua uToroBoro KOHTpoJIA (3a4UeT, IK3aMeH, 3a4yerT 3K3aMeH
auddepeHupoBaHHbIi 32a4€T)

Pa3znenbl AucuIuINHbL, U3y4aeMbie B 3 ceMecTpe

KonmuecTBo yacos
Ne HaumeHoBaHue pa3eiion ayuTopHad BHEay/I.
pasjena BCETO pabora
T 113 | JIp pabora
1 OO011re BOIPOCH PEICHHOM 3aUThl 1 aBBTOMATHUKH 34 4 2 4 24
00BEKTOB YHEPTCTUYECKUX KOMILJICKCOB.
2 OCHOBHBIE THIIBI 3AIUT 00BEKTOB SHEPTETHUCCKHUX 54 4 6 44
KOMILJIEKCOB
3 ABTOMAaTHKa 00EKTOB SHEPIECTHYCCKUX 20 4 16
KOMILJIEKCOB
Hroro: 108 8 8 8 84
Pazensr quCHUIUTNHBL, U3ydaeMbIe B 4 ceMecTpe
KommuectBo yacos
Ne HaunmenoBanue pasnenos ayAutopHas BHEay/I.
paznena BCET0 pabota
T 13 | P paboTta
3 ABTOMAaTHKa OOBEKTOB HEPreTHUECKUX 44 4 2 8 30
KOMILJICKCOB
4 MuxkponporieccopHble ycTporcTBa P3uA 64 4 6 94
Hroro: 108 8 8 8 84
Bcero: 216 16 | 16 | 16 168

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Paznen 1. O01mme Bonpochl peJieifHOM 3a1HUTHI H ABTOMATHKH 00bEeKTOB JHEPreTHYeCKUX KOM-
IJIEKCOB.

Haznauenue P3uA. TpeboBanus, nmpeabspisemMble K yctpoiictBam P3uA. M3meputenbHble TpaHCc-
¢dbopMatopsl Toka. M3amepurensHbie TpaHnchopmaTops! HanpsikeHUsl. OCHOBHBIE TUIIBI yeTpoiicTB P3uA.
OnepatusHblif Tok. Pacuérsl TokoB K3 npu npoextupoBannu P3uA. Pesxxumbl paboThl 00BEKTOB SHEPTeTH-
YECKUX KOMILJIEKCOB.

Pa3nes 2. OcHOBHBIE THIBI 3AIIUT 00bEKTOB IHEPreTHYEeCKNX KOMILIEKCOB.

Tokossle 3amuTel. Hanpasnennsie 3amuThl. Juddepennuanbabie 3amuTsl. JJUcTaHIIMOHHBIE 3aIH-
ThI. Jlyrosas 3anura. BeicokouacToTHas 3amuTa. BpeMATOKOBBIE XapaKTEPUCTUKHU 3aILUT U TOCTPOEHUE
KapT cesleKTUuBHOCTU. CorflacoBaHUE 3alllUT HA PA3IMYHBIX YPOBHIX CHCTEM 3JEKTPOCHAOKEHHUS.

Pa3znen 3. ABToMaTHKA 00bEKTOB YHEPreTHYECKUX KOMILIEKCOB.
VYerpoiicTBa aBTOMaTu4eckoro noropHoro BkiatoueHus (AlIB). YerpolicTBa aBTomMaTnueckoil yac-
TOTHOM pa3rpy3ku (AYP). ABToMmaTHueckoe peryinupoBanue Bo30yxaeHus (APB) cHHXpOHHBIX reHeparo-



POB ¥ CHHXPOHHBIX JBUTATEJICH. ABTOMATHKA JIMKBUIAIIUKA aCUHXpOHHOTO peknma (AJIAP). YerpoiicTBa
pesepBupoBaHus oTka3a Beikaouatens (YPOB). ABromaTnka TUKBUIAIIMN aBApUHHBIX PEKUMOB.

Pazngean 4. Mukponpoueccopabie ycrpoiicrsa P3uA.

OcCHOBHBIE 3JIEMEHTBI MUKpOIIpOIieCCOPHBIX ycTpoiicTB P3uA. Jlornueckue cxembl P3uA. Penelinas
noruka. [ludpossie TpaHcPopMaTOphl TOKA U HapsKeHUA. CXeMbl MOIKIIFOUEHUST MUKPOIIPOLIECCOPHBIX
ycTpoiicTB P3uA. AJropuTMel pesieiiHOM 3alluThl, PEaIU3yeMbIE C IIOMOIBI0O MUKPOIIPOLECCOPHBIX YCT-
porictB P3uA. Ctangapt MOK 61850. [IpoTokossl cBsizu Mexay ycTporictBaMu P3uA. Pacuérsl ycTaBok
3amuUT Ha 0a3e MUKPOIPOILIECCOPHBIX ycTporicTB P3NA.

4.3 JlabopaTopHble padoThbI

Ne Kon-Bo
Ne JIP HaumenoBanue mabopaTopHbIX padoT
paszznena 9acoB

1 1 CxeMbl BKIIFOUCHHS I3MEPUTEIBHBIX TPAHC(HOPMATOPOB TOKA U 4
HaANPSDKEHUS

2 3 ABTOMAaTHYECKOE TOBTOPHOE BKIIFOYCHUE JINHUH C JIBYXCTOPOHHUM 2
MTUTAaHUEM

3 3 ABTOMATHKA PETyJIUPOBAHMSI HANIPSHKCHUS HA JIMHUSX 4
AJIEKTpOIIepeadn

4 3 YcTpoiicTBa pesepBupoBaHus oTkaza Beikitovarens (YPOB) 4

5 3 ABTOMAaTHYECKOE PE3EPBHOE BKIIFOYCHUE CEKIIMOHHOTO BBIKITIOYATEIISI. 2
Uroro: 16

4.4 llpakTUyecKkue 3aHATHS (CEeMUHAPBHI)

No 3ansTus Ne Tema Koxr-0
paznena 94acoB
1 1 Pac4éTer TOKOB KOPOTKOTO 3aMBIKaHUS TIPU MIPOCKTUPOBAHUH 2
ycTporctB P3uA
2,3 2 Pacuér ycTaBOK OCHOBHBIX BHJIOB 3alTUT OOHEKTOB 4
HJIEKTPOIHEPTETUUECKUX KOMIIJIEKCOB
4 2 [TocTpoeHne BpeMITOKOBBIX XapaKTEPUCTHUK 3aUT U KapT 2
CEJIEKTUBHOCTH
5 4 CocraBieHue Joruueckux cxeM P3nA 2
6 3 [TpoexTrpoBaHUE YCTPOWCTB aBTOMAaTHKH OOBEKTOB 2
HJIEKTPOIHEPTETUUECKUX CUCTEM
7,8 4 [TpoexTpoBaHHe CXeMbl OJIKIIOUEHUSI MUKPOIIPOLIECCOPHOTO 4
ycrpoiictBa P3uA
Hroro: 16

4.5 KypcoBoii npoexT (4 cemectp)

Tema kypcoBoro mpoekrta: «l[IpoekTupoBaHue pereiiHON 3amUThl W aBTOMATHKH OOBEKTOB
JHEPreTUUECKUX KOMIUIEKCOB». VIcXOqHBIE IaHHBIE OIPEAEISAIOTCS COMIACHO MPEAIIECTBYIOLIEMY IIO
yueOHOMY IUIaHYy KYpPCOBOMY IIPOEKTY IO JHUCHUIUIMHE «JEKTPOCHAOKEHHWE MPOMBIIIICHHBIX
npeanpusaThii». KypcoBoi MpoeKT COCTOUT U3 CIEAYIOIUX Pa3IeoB:

-OIpEEIICHUE TUIIOB U MECT YCTAHOBKH YCTPOWCTB PEIEHHOM 3alIUThl U aBTOMATHKH;

-pacdeT TOKOB KOPOTKOTO 3aMbIKaHHUs JUISl HY)K]l PEJICHHON 3allUThI;

-pacyeT YCTAaBOK pENEeWHOW 3allUThl JUIA CIAEAYIOIMHUX OOBEKTOB: CHIJIOBOW TpaHchopmaTop,
KaOenbHasi TUHUS, dJIEKTPUUECKUN ABUTATENb, ITHHBL;

-BBIOOP U MpOBEpKa TpaHCPOPMATOPOB TOKA U HAMPSIKEHUS 111 HY KT peJIeHHOM 3alllUThI;

-COCTaBJICHHUE KapThl CEJIEKTUBHOCTH;

-COCTAaBJICHHE CXEM U3MEPUTEIIBbHBIX U ONEPATUBHBIX LIEMIEH PEIEHHON 3alUThl 1 aBTOMATUKH.



B kadecTBe KypcOBOTO MPOEKTa TaKKE MOMKET OBITh MpopadoTaHa OJHA M3 TJIAB MaruCTEPCKOM
JUCCEPTAINU CTYJIEHTA, €CJI €€ TEMaTUKa COBMAIACT C pa3/ieaMy JUCITUTIIINHBI.

5 YueOHO-MeTOANMYECKOE 00ecIeueHrne NUCIUTIITHHEI
5.1 OcHoBHasi JIuTEpaTypa

1. T'ypeBuu, B. 1. Mukponpoueccopssie peie 3amuThl [Tekct] : yueb.-mpakT. mocodue / B. U.
I'ypeBuu. - M. : Undpa-Unxenepus, 2011. - 334 ¢. : ui. - bubaumorp. B konue ri. - ISBN 978-5-9729-0043-
S.

2. JlpsixkoB, A. ®@. MukpomnpolieccopHasi aBTOMaTUKa U pejieiiHas 3allyuTa JEKTPOIHEPTreTUUECKUX
cucrem [Tekcr] : y4e0. mocoOue /uisi CTYACHTOB BY30B, OOYYArOIIMXCS MO HampasiieHHto moarot. 140200
"Onexktposnepreruka’ / A. @. JIpsixkos, H. . OBuapenko. - Mockga : U3a-so MOU, 2008. - 336 c. : uin., 2
BKJI. - bubnmorp.: c. 325-331. - ISBN 978-5-383-00244-5.

5.2 lonmosiHUTeILHAS JIUTEPATYPaA

1. bacc, D. U. Peneiinas 3amuTa 3J1eKTpOIHEpreTUUecKuX cucteM [ Tekcr] : yuel. mocoOue 1isi By30B
/2. W. bacc, B. I'. loporynues; nox pea. A. @. [Issikosa. - M. : MU3a-s0 MOU, 2002. - 296 c. : un. - ISBN 5-
7046-0779-9.

2. bynerueB A. B. Peneiinast 3amuTa B pacpeeuTeNIbHbIX AIEKTpHUecKuX ceTsx [Tekct] : mocoOue
I TIpakT. pacuetoB / A. B. Byneraes, A. A. HaBosounsrii. - M. : DHAC, 2011. - 208 c. : un. - bubmmorp.:
c. 161-162. - [Tpu.: ¢. 163-203. - ISBN 978-5-4248-0006-1.

5.3 llepuoauueckue U3IaHUA

1. U3zBectus PAH. Duepreruka : xypnai. - M. : Akagemusgaruentp "Hayka" PAH, 2024.
2. DnexTpuYecKHre CTaHIUM : )KypHal. - M. : ArentctBo "Pocnieuats"”, 2024.
3. DnekTpoTexHuKa : )KypHai. - M. : ArentcTBo "Pocneuars", 2024,

5.4 UnTepHeT-pecypcsbl

http://rzia.ru/ - popym ans oduieHus cnennanucToB B odnactu P3uA

http://electricalschool.info/relay/ - caiit «Illkona mns anekrpuka». CoaepKUT OOJBIIOE KOITUIESCTBO
MOJIE3HBIX CTaTeil MO pa3HbIM 00JIACTSIM JIEKTPOTEX HUKH.

https://pro-rza.ru/ «IIpoekt P3Ay». Ca#iT comepXuT OOJBIIOE KOJUYECTBO CTATe€d MOCBSIICHHBIX
peJeiHO 3alliTe U aBTOMATHKE, & TAKIKE TECThI U BUPTYAIbHBIC IKCIICPHMEHTBI.

http://dororz.ru/index.html caiit «P3A ot A mo S». ComepXUT OOJIBIIOE KOJMYECTBO CTATEH,
MOCBSIIICHHBIX OIBITY MPAKTUYECKOH IKCIUTyaTalluK yCTpoiicTB P3uA.

https://raschet.info/ — caiiT ¢ GONBLIIMM KOJMYECTBOM MPUMEPOB PA3IUUHBIX IJIEKTPOTEXHUUECKHX
pacueToB.

5.5 TIporpammHoe obGecneuyeHue, npodeccuoHAIbHbIE 0a3bl JAHHBIX W HMH(OPMAIMOHHBIE
CIPaBO4YHbIE CHCTEMBI

1. Onepanumonnas cucrema PEJ[ OC
2. ITaket oducHbix mpuinoxenuii LibreOffice
3. IIporpammHas cuctema Juist OpraHu3aluu Bujeo-KoHepeHi-cBa3n Webinar.ru


http://rzia.ru/
http://electricalschool.info/relay/
https://pro-rza.ru/
http://dororz.ru/index.html
https://raschet.info/

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIIIMHBI

VY4eOHble ayAUTOpHUH ISl TPOBEICHUS 3aHITHH JIEKIIMOHHOTO TUIIA, CEMUHAPCKOTO THUIIA, KYpPCOBOTO
MPOCKTUPOBAHUS, JJISI MPOBEJACHUS TPYIIOBBIX U UHAUBUIYAIbHBIX KOHCYJIbTAllUM, TEKYIEro KOHTPOIS U
MIPOMEXKYTOUHOM aTTECTAlUU.

AyIUTOpHH OCHAIICHBI KOMIUIEKTaMH YYEHHUYECKONH MeOeH, TEXHUUECKUMH CPEICTBAMHU O0yUYCHHS,

CITy>KalllUMU /17151 IPeCTaBlIeHUs yueOHoM nHpopMauu 60JIbIION ayAUTOPHH.
Jlnst mpoBeeHHs J1a0OpaTOPHBIX 3aHATUN HCIIONB3YETCs JIAOOpaTOpUsl pEeNIeHHON 3aIIUThl M AaBTOMATHKH,
ocHameHnHass crengamu P3.002 PBD uw AD.002 PbD WUIIIl mnpomsBoacTBa «YueOHas TEXHHUKAR,
[IEPCOHAIIBHBIMU KOMIIBPIOTEpPAMU U YCTPOMCTBAMHU pEJIEWHON 3allluThl M aBTOMATHKHU JUISl HArJIsHOTO
U3y4YECHUS.

[ToMerieHnust s CaMOCTOSITENFHON PabOThI 0OYYAIOMIMXCSI OCHAILCHBI KOMITBIOTEPHON TEXHHUKOM,
MOAKIIOUEeHHON K cetu "MHTepHeT", W oOecrnedeHHeM J0CTylna B JJICKTPOHHYHO HWH(OPMAIMOHHO-
obpazoBarenbHyt0 cpeny OI'Y.



