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[Tpu pazpaboTke paboueii mporpaMMbl Y4eOHOUM TUCIUTIIIMHBI B OCHOBY TIOJIOKCHBI:

1.®T'0OC BO — 6akanaBpuat 1o HampapiieHHIO moaroroBku 13.03.02 DnexTposHepreTUKa U dJeK-
TPOTEXHUKA, YTBEPKICHHBIN npukazoM MuHHcTepcTBa 00pa3oBaHuss W Hayku PO
oT «28» deBpans 2018 r. Ne 144,

2. [Ipuka3 MuHucTEepCTBA HAYKU U BhICIIEro oopazoBanus Poccuiickoit deaepanun oT «26» HOAOPs
2020 r. Ne 1456.

3. YueOHslii Tuian 1no npopumno «DaeKTpocHad)keHue» (roq Hayana noarotoBku 2023 r.) ogobpen
VYuenbiM coBeToM A3oBo-UepHomopckoro unxenepaoro nHcturyra @I'bOY BO Jlonckoi 'AY.
[Tporokon Ne 7 ot «29» depans 2024 r.

PaGouas mporpamma yueOGHON muciuruinHbl «PemneifHas 3ammra U aBTOMaTH3aIUs dJIEKTPOIHEpre-
THYECKUX CHCTEM» 0JI00peHa Ha 3aceanuu Kadeapsl «IEKTPOIHEPTETUKA U TETUIOIHEPTCTHKAY
[Ipotokon Ne 7 ot «12» mapta 2024 1.

3aB. kadeapoii O.b. 3abpoauna

PaGouas mporpamma yueOGHON muciuIivHbl «PemneifHas 3ammra U aBTOMaTH3aIMs dJIEKTPOIHEpre-
TUYECKUX CHUCTEM» PEKOMEH0BaHa K MCII0JIb30BaHHUIO B yUeOHOM Ipoliecce Ha 3aceanuu Meronu-
YECKOM KOMHUCCHMU 110 HampasieHusM noarotoBku 13.03.02 u 13.04.02 — DnekTposHepreTuka u
AIEKTPOTEXHUKA

[Ipotokon Ne 5 ot «29» mapta 2024 1.

IIpencenarenb METOAMYECKON KOMUCCUU O.b. 3a0poauna

Pazpabotunk:
K.T.H., Ipoeccop M.A. FOuaun
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1. BBOJHASA YACTD

1.1 Ieau ocBoeHusi y4eOHOW TUCUMIIIMHBI (MOXYJIs1)

Teopernueckas U mpakTHYECKas MOATOTOBKA Oyaymux OakalaBpoB B 00JIACTH IIEKTPOIHEP-
TETUKHA M SJIEKTPOTEXHHUKHU, KOTOpass HEOOXO0MMa JUIsl CUCTEMBI 3HAHWW U MPAKTHYCCKUX HABBIKOB
1o 3P ¢GEKTUBHOMY YIPABICHUIO MOTOKAMH 3JIEKTPOIHEPTUU HA OCHOBE MPHUHIIMIIOB MOCTPOCHHUS
peNeHOM 3alIUThl 1 aBTOMATHU3AIMH JICKTPOIHEPTETUUECKUX CHCTEM.

1.2. MecTo yueOHO# qucuunannabl (MoayJsi) B ctpykrype OITOII

VYyeOnas mucuumuinHa «PeneiiHas 3amuTa ¥ aBTOMAaTU3alMs 3JIEKTPOIHEPreTUUECKUX CH-
CTEM» OTHOCHUTCA K 4acTH, (POpMUPYEMOI ydacTHUKaMH 00pa30BaTEeIbHBIX OTHOLLICHUH.

W3yuenune maHHOW NUCHMIUIMHBI 0a3UpyeTcss Ha OCBOCHUHM CTYACHTAMH CIEAYIOUIMX TUCIIH-

IIJIUH.

- «TeopeTnyeckue OCHOBBI AEKTPOTEXHUKI;

- «[IepexoiHbIe IPOLIECCHI B JIEKTPOIHEPTETUUECKUX CUCTEMAX);

- «DneKTpocHa0KEHUEY;

- «CHucTeMsl JIeKTPOCHA0KEHNS TOPOIOB M IPOMBILUICHHBIX TPEAIPUATHII;

- «DJeKTpUUYecKas 4acTh MEKTPOCTAHIMNA U TOJCTAHIIUIY.

OcBoeHne [JaHHON IUCHMIUIMHBI HEOOXoAUMMO I 3(()EKTHBHOrO ydyacTHs B Hay4dHO-
WCCIIEIOBATENBCKONW paboTe, MPOXOXKICHUS TEMAaTHUYECKUX MPAKTUK W BBITOJHEHHS PA3/IEOB BBI-
MyCKHOM KBaJIM(PUKAITMOHHOM pabOTHI.

1.3 Ilmanupyembie pe3yabTaThl 00y4eHHS MO THCIUIIAHE, COOTHECEHHbIE ¢ MHIUKATO-
paMM J0CTH:KeHUsI KOMIeTeHIHii

W3ydeHne NUCUUIUIMHBI HAIIPaBICHO Ha (GOpMUPOBAaHUE MPOPECCUOHANBHBIX KOMIETEHIIUH,
HEOOXOIMMBIX IS PEIIeHUs 3a71ad MPpOo(heCCUOHATLHOW JIEATEIIBHOCTH U 00ECTICYHBAIOIINE TOCTH-
KEHHE MIaHUPYEMbIX Pe3yJIbTaTOB OCBOEHUS 00pa30BaTeIbHOM MPOTPAMMEI.

[TnaHupyemble pe3yabTaTbl 00y4eHUs

Kon
Conepxanue Kon n naumeHnoBanue uH-
KOMIIe- dopmupyemble 3HaHUS, YMEHUS U
KOMIIETEHIINH JMKATOPa JOCTHXKEHHS
TEHINN HaBBIKH
KOMITIETEHINH
3HaTh: METOJMYECKHE U HWHCTPYKTUB-
Hbl€ JOKYMEHTBHl perjaMeHTHpYIOIINe
JEATENBHOCTD PEJICHIITNKA
VYK-2.1. ®opmymupyer B | YMeTh: (OpPMYIHpPOBATH B paMKax IIO-
CriocoBen paMKax MOCTABJICHHOW IIEJIM | CTABJICHHOM 1€ IPOEKTa COBOKYII-
OIIDEIICIATE MIPOEKTa COBOKYIHOCTh 3a- | HOCTh 3a/iay, 00ecleyuBarolmx ee J0-
pedl nad, oOecleuyuBaroIuX €€ | CTUXKEHUe
Kpyr 3ajgad B
JOCTUKEHHE Bnagers:  HaBbIKaMM ~ PYKOBOJCTBa
paMKax IOCTaB-
YK-2 CIIO)KHBIMH M ONACHBIMH pabOTaMH IO

JICHHOM IIeau |
BbIOUpaTh  OI-
TUManbHEIE
CIIOCOOBI

chopMyTUpPOBAaHHOMY B paMKax IIO-
CTaBJICHHOM 1IeTTU MPOEKTa IIIaHy

VK-2.2. BwiOupaer Haubo-
nee 3(QeKTuBHbIN Crocoo
peicHud 3aaa4, YUYWUTbhbIBas
JCUCTBYIOIIME  TIPAaBOBBIC
HOPMEI n UMCIOIIHECA
YCJIOBUSI, PECYpChl W Orpa-

3HaTh: HOpPMATHBHBIC, TPABOBHIE JIOKY-
MEHTBI, PErIaMEHTUPYIOIINUE JEeATEIb-
HOCTh TIPH PEIICHUH 3a7a4 M0 IKCIUTya-
TaI[UU PeJIeHHON 3aIUTHl U aBTOMATHKHU
YMmeTh: obecrnieunBaTh palMOHAIBLHOE
pacxoJIOBaHUE PECYPCOB U MaTEPHUATIOB




HUYCHUA

111 9 (HEKTUBHOTO PEIICHUN 3a/1a4
Bnaners: HaBeikamu BbIOOpa 3 dek-
TUBHOTO CIIOcO0a MpH pPEUIeHUH 3a]ad
[0 AKCIUTYyaTalluy PEJEHHON 3allUThl U
ABTOMATUKH B YCJOBHSIX OTpaHUYEHUs
PECYPCOB M MaTepHAJIOB

CnocobeHn  co-
30aBaTh M IIOJ-
JepKuBaTh 0€3-
OIAcHBIE  YCIIO-
BUS  JKU3HEES-

VK-8.2. IlonumaeTt, Kak co-
3laBaTh W TOJJICPKUBATH
Oe30IacHbIC YCIIOBUS KH3-

3HaTh: OCHOBHBIE HOPMATHUBHBIC IOKY-
MEHTBI, periiaMeHTUpYyIolue Oe3omnac-
HYIO SKCIUTyaTalMi0 3JIEKTPO0oOOpYI0-
BaHUA

YMeTb: KinaccuuIpoBaTh MEpOIPHS-
THS TIO CO3/IaHUIO U TOJJIEPKaHUI0 0e3-
OTaCHBIX YCIOBUH TpyAa B 3JIEKTPO-

VK-8 TEJILHOCTU, B TOM | HEJICATEILHOCTH, B  TOM | YCTAHOBKaX Ha OpraHU3alMOHHBIE U
YKUCI€ NP  BO3- |YKCIE TMPU BO3HUKHOBEHUHU | TEXHUYECKHUE
HUKHOBEHUU Ype3BbIYAHBIX CUTYaLIHI Bmagers: HaBBIKAMH CaMOCTOSTEIIEHOTO
Ype3BbIYANHBIX Moucka WH(GOpPMAIMK O CO3JaHUU U
CUTyaLil HNoJIepKaHUM  O€30IacHBIX  YCIOBUM
TpyJa B D3JEKTPOYCTAaHOBKAaxX MpU HUX
AKCIUTyaTaluu
I1K-1 Crocoben [1K-1.1. Bemomnuser c6op u | 3HaTh: METOJABI MOATOTOBKH HCXOHBIX
y4acTBOBAaTh B | aHAJIMU3 JAHHBIX JJISl MPOEK- | TAHHBIX JUIST MIPOCKTUPOBAHUS
MPOEKTUPOBAHUM | THPOBAHUSI CUCTEM 3JIEK- | YCTPOWCTB pElIEHHOM 3alluThl U aBTO-

CHCTEM DJICKTPO-
cHaOxeHuss O00b-
E€KTOB

TPOCHAOXKEHUST 00BEKTOB

MaTUKH

YMeTb: NPUMEHATH CIPAaBOYHbIE MaTe-
puaibl, aHAIM3UPOBATh UH(MOPMAIUIO B
o0JacTl MPOEKTHUPOBAHHUS YCTPOWCTB
pENENHON 3alUThl U aBTOMATHKH
Brnagers: HaBblkamu cOopa W aHalM3a
CIIPABOYHBIX MATEPUAJIOB I IMPOECKTHU-
POBaHMS YCTPOMCTB PEJIEUHOMN 3allUThI
Y aBTOMAaTUKHU

[1K-1.2. BeiGupaer TuMoO-
BbIE TPOEKTHBIC PEIICHHS
CHCTEM 3JIEKTPOCHAOKEHUS
00BEKTOB

3HaTh: TUIIOBBIE IMPOEKTHBIE PEIICHHUS,
OpPraHU3YIOIIHE CUCTEMBI PEIEHHOMN 3a-
IIATBl ¥ aBTOMAaTHU3ALUU 3JIEKTPOCHAO-
KEHUSI O0BEKTOB

YMeTh: NpPUMEHATh TUIOBBIE IPOEKT-
HBIE pEUIeHUs, I CUCTEM pEeIeHHON
3alIUThl W ABTOMATH3allUU DJIEKTPO-
cHa0keHus1 00BEKTOB

Brnaners: HaBbIKaMu BbIOOpa THITOBBIX
MIPOEKTHBIX pEIICHUH, 00eCIIeUnBAIOLINX
CHCTEMBI pelelHON 3aluThl U aBTOMa-
TH3AITUHU DJIEKTPOCHAOKEHUST 00OHEKTOB

IK-1.3. O06oCcHOBBIBaET
BBIOOp MapamMeTpoB 3JIEK-
TPOOOOPY/AIOBAaHUS  CUCTEM
IIEKTPOCHAOKEHUS

3HaTh: HOPMATUBHBIE JTOKYMEHTHI IO
000CHOBaHHUIO W BHIOOPY TMapamMeTpOB
CHUCTEM PEJIEHOM 3allUThl U aBTOMATHU-
3aIUH I AJIEKTPOCHAOKEHUS

YMeTh: MOJIb30BaTbCSI HOPMATHUBHBIMU
JOKYMEHTaMHU TPU OOOCHOBAHWUU M BBI-




Oope mapaMmeTpoB PEICHHON 3aIIUTHl U
aBTOMATH3alUU JUII CHUCTEM JJIEKTPO-
CHaOXCHUS

Brnaners: HaBbIKAMH MPUMEHEHHS] HOP-
MaTUBHBIX JIOKYMEHTOB Ipu 000OCHOBa-
HUU M BBIOOpE MapaMEeTpOB pelieiHOU
3alUThl U aBTOMATH3AIMH JJIsl CUCTEM
INEKTPOCHAOKEHUS

IIK-1.4. YyacTByeT B pas-
paboTKe JOKYMEHTAIMH IS
OTIENBHBIX Pa3lIeNIOB MpO-
€KTa  JJIEKTPOCHAOKCHHS
00BEKTOB

3HaTh: METO/bI MPOCKTUPOBAHUS U pa3-
pabOTKM JOKyMEHTAllMH pPa3/eioB pe-
JCHOMN 3aIIMTHI U aBTOMAaTU3allUU MPO-
€KTOB DJIEKTPOCHA0KEHUS 0OBEKTOB
YMeTh: NpOeKTUPOBaTH pas3deiibl pe-
JIEWHOMW 3aIllUThl U aBTOMAaTU3alMHU IPO-
€KTOB 2JIEKTPOCHA0XKEHUS 00BEKTOB
Brnaners: HaBbikamu odopmileHUs J10-
KYMEHTAllUH Pa3fiesioB peleHON 3amiu-
Thl U aBTOMAaTH3allUd TPOEKTOB HJICK-
TpOCHAOKEHUS 0OHEKTOB

[IK-1.5.  JleMoHCcTpUpYyeT
[IOHMMaHHE  B3aUMOCBSA3H
3aa4 MPOEKTUPOBAHUSA U
9KCIUTyaTallul CUCTEMBbI

3HaTh: TEXHHYECKYIO JOKYMEHTAIHIO 110
OOCIIy’)KMBAaHHIO M OJKCIUTyaTallUd CH-
CTEM pEJEHON 3alUTHl U aBTOMATHU3a-
UM B TPOEKTAX HIEKTPOCHAOKEHUS
00BEKTOB

YMeTb: MoyIb30BaThCs TEXHUYECKOH J10-
KyMEHTAllMe 10 OOCIY)KUBAHHIO U
9KCIUTyaTallil CUCTEM peledHON 3alu-
TBI ¥ aBTOMATU3aLUU

Bnaners: mnoHMMaHuMEM B3aMMOCBS3U
MPOEKTHBIX pEUIeHUH C 3ajadaMu 00-
CIIy’)KUBAHUSI M SKCIUTyaTalldd CHUCTEM
pENENHON 3aMThl 1 aBTOMATH3ALINN

I'otoB  cocraB-
JITh U 0pOpM-
JSATh  TUIOBYIO
TEXHUYECKYIO
JIOKYMEHTAIIUIO

[1K-2.1. Ilpumenser cpen-
CTBa, KOMIIBIOTCPHBIX TEX-
HOJIOTUH ISt OOpMIIECHUS
MPOEKTHON U pabodueit mo-
KYMEHTAIlMH CHCTEM DJIEK-
TPOCHAOKEHUS

3HaTh: COBPEMEHHBIE KOMIIBIOTEPHBIE
MporpaMMbl sl 0(OPMIIEHUSI TPOEKT-
HOW W paloueil JOKyMEHTalMu MO pe-
JIEMHON 3aluTe W aBTOMATH3allMU CH-
CTEM DJIEKTPOCHAOKEHUS

YMeTh: NPUMEHATh COBPEMEHHBIE KOM-
IbIOTEpHBIE TPOTrPaMMBbI NPH 0dopMmite-
HUU MPOEKTHON M paboueil 1oKyMeHTa-
LMY 110 PEJIEHHOM 3allUTe U aBTOMaTHU-
3allMU CUCTEM 3JIEKTPOCHAOKEHUS
Biagers: HaBBIKAMM  HCIIOJIB30BAHMS
COBPEMEHHBIX KOMIBIOTEPHBIX  MPO-
rpamMm Jisi opOpMIIEHUS] NPOEKTHON MU
pabouell JOKyMEHTAIlUU TIO PEICHHON
3allUTEe U aBTOMATU3aLMA CUCTEM DJIEK-
TPOCHAOKEHUS




[IK-2.2.  JlemoHCcTpUpyeT
3HaHWEe  TpeOOBaHUU K
0(hOpMIICHHIO TTPOSKTHOW U
paboueil NOKyMeHTalmuu |
YMEHHE BBIOJIHATH 4YepTe-
KU CHCTEM JJIEKTPOCHA0-
KEHUSI M DIICKTPOTEXHHUYE-
CKHMX YCTPOMCTB

3HaTh: TUMNOBBIE TPeOOBaHMSI K OPOpM-
JICHUIO TIPOEKTHOW U paboueit JOKyMeH-
TaI[U¥, [IPaBUJIa BBIMOJIHEHUS YepTexe
CUCTEM AIIEKTPOCHAOKEHUS u
YCTPOMCTB pENECHHON 3allUThl U aBTO-
MaTUKH

YMeTb: 0hopMIIATh TPOCKTHYIO U pabo-
Yyl JIOKYMEHTAlMIO, BBINOJHATH 4Yep-
TEXH CHUCTEM JJIEKTPOCHAOXKEHUS H
YCTPOMCTB pPENEMHON 3alUThl U aBTO-
MaTHKU

Brnaners: HaBbikamu oopmieHHs Tpo-
€KTHOU W pabodeil TOKyMEHTAIluU, Yep-
TEXEH CHUCTEM DJJIEKTPOCHAOKEHUSI H
YCTPOMCTB pEJIeWHOI 3alllUThl U aBTO-
MaTHKU

Criocoben ompe-
JeJATh TIapaMeT-
pbl  2JIEMEHTOB

CHCTEMBI  DJICK-
TPOCHAOKEHHS
00BEKTOB

I1K-3.8. Criocoben ompee-
JSITh OCHOBHBIE IMapaMeTpPhI
YCTPOMCTB peIeHHON 3alliu-
Thl W aBTOMATHU3allUU CH-
CTEeM 3JIEKTPOCHAOKEHUS

3HaTh: METOJbI AHAJIU3a U pacyera BTO-
PUYHBIX JJIEKTPUYECKUX LENEH pele-
HOM 3aIlMTBHl M aBTOMAaTH3allMM CHCTEM
3JIEKTPOCHAOKEHUS

YMeTh: NpakTUYECKH HUCII0JIb30BATh Me-
TOJbl OIIPENEIECHHUs] OCHOBHBIX Iapa-
METPOB PEJIEHHOM 3alIUThl U aBTOMATH-
3alUU CUCTEM JJIEKTPOCHAOKEHHS
Bnaners: HaBbIKaMHM ompeneneHus U
OLICHKH OCHOBHBIX IapaMETpPOB peiei-
HOM 3aIlUTBHl ¥ aBTOMAaTH3allMM CHCTEM
3JIEKTPOCHAOKEHHUS

Criocoben ompe-
JCTISITh  PEYKHMBI
paboThl  cucTeM
AIIEKTPOCHAOMKE-
HHS OOBEKTOB

[TIK-4.6. CnocoGen ormpesne-
JIATh PEKHUMBL pa6OTBI BO3-
OOHOBJISIEMBIX HMCTOYHHKOB
SHEPIUU

3HaTh: METOJbI ONPEICICHUS U OLIEHKH
PEXKUMOB PabOTHI BO3OOHOBIISIEMBIX HC-
TOYHMKOB SHEPIUM JUIsl MUTAHUA 1enei
pENEeHON 3allMThl W aBTOMATH3ALMHU
CUCTEM DJIEKTPOCHAOKEHUs

YMeTh: MPaKTUUECKH MCIIOIh30BaTh Me-
TO/ABI ONPENENCHUS U OLIEHKU PEXUMOB
paboThl BO30OHOBISIEMBIX HCTOYHHKOB
SHEPrUU JUIS NATAHUA LETIEN PEIeHHOU
3alUTBl M aBTOMATU3allMHd  CHUCTEM
JIEKTPOCHAOKEHU S

Brnaners: HaBbIKaMu OMpeACNCHUS U
OILICHKH PEXHMOB PabOTHl BO30OHOBIIS-
€MbIX HMCTOYHHKOB JHEPTUU I THTa-
HHS LIETIEH pPEJIEMHOW 3allUThl U aBTO-
MaTH3AIUU CUCTEM DJICKTPOCHAOKEHUS

Cnocoben obec-
IeunBaTh 3aJaH-
HBIC TIapaMeTPhI
n pe)KI/IMBI CHU-
CTEM  BIIEKTpPO-
cHa0O)KeHHUsI 00b-

[IK-5.4.  JlemoHcTpupyeT
3HaHHUA 10 00ecTeyeHuIo
3alaHHBIX [apaMeTpoB U
PEXKUMOB paboTsI
YCTPOMCTB pEJIEMHOMN 3alu-
Thl 1 ABTOMATHU3alMU

3Hath: CrocoObl pacyeTra peXKUMOB pa-
O0TBHI CHCTEMBI AJIEKTPOCHAOKEHHS O00b-
€KTOB JIJIsl oOecredeHus: IMapaMeTpoB
cpabaThlBaHUS YCTPOMCTB pereiHon
3alIUTHl U aBTOMATH3alUU

YMeTh: MpakTHYECKH MOJT KOHKPETHBIC




€KTOB

peXUMBI PabOTHI CHCTEMBI 3JICKTPOCHAO-
KEHUsI OOBEKTOB PACCUUTHIBATH Iapa-
METpbl CpabaThIBaHUSA YCTPOHCTB pe-
JICHOM 3alUThl M aBTOMAaTH3aI[UU
Bnagers: HaBblkamMu oOecredeHus 3a-
JaHHBIX PEXKHMOB pPAaOOTHl  CHUCTEMBI
AJIEKTPOCHAOKEHNSI OOBEKTOB IMPU TTOMO-
I YCTPOMCTB PEJICHOMN 3alllUThl U aB-
TOMAaTHU3AINH

2. OCHOBHASA YACTb

2.1. O0beM yueOHOI JMCUMIJIMHBI M BU/IbI y4eOHOH padoThl

Ounas ¢popma o0yueHust

Bcero gacos/ Cemectp
Bun paGothl Ne8
3a4. eAMHHUIL
AyIUTOpHBIE 3aHATHS (BCEro) 108 108
B Tom uncne:
Jlexrum (JI) 36 36
[Tpaktuueckue 3ansatus (I113) 36 36
JlaboparopHbie pabOTHI 36 36
CamocrositesbHas padora cryaenra (CPC) (Bcero) 99 99
B Tom uncine
Kypcosast paborta 36 36
Hpyrue Bugsl CPC 63 63
Bun arrecranun DK3aMeH ) £
HUTOIO: 4acoB 252 252
OO0mast TpyA0eMKOCTh | 3a4. €IUHHII 7 7




3aounas popma o0yueHUs

Bcero wacos/ | Cemectp Cemectp
Bun paboter
3a4. eAUHULL Ned No5
AyAuTOpPHBIE 3aHATHS (BCET0) 30 4 26
B ToM yncne:
Jlexuuu (JI) 8 2 6
[TpakTnueckue 3anstus (I13) 12 2 10
JlaboparopHbie pabOTHI 10 - 10
CamocrositesibHas padora cryaenra (CPC) (Bcero) 213 32 181
B ToM yncine
KypcoBoii npoekt KII - - -
(pabora) KP 36 _ 36
CamMonoIroToBka: mpopaboTka KOHCIEKTOB JICKIIUH, 177 32 145
y4eOHUKOB U y4eOHBIX MOCOOUIA, MOArOTOBKA K J1a00-
paTOpPHBIM M TNPAKTUYECKUM 3aHATUSAM, TEKYyLIEMY
KOHTPOJIIO
CPC B nepnoj NnpoMeKyTOYHOMH aTTeCTALUM 9 - 9
Bua npomexyTouHOM arTecTanuu:
Ox3ameH (D) C) - C)
HUTOTIO: 9acoB 252 36 216
0o01Iasi TPYA0EMKOCTb | 3a4. CIMHHII 7 1 6
2.2. Conep:xanue y4eOHOM M CHUILTHHBI
Conepxanne pa3aeiioB (MOAYJIeH) yaeOHOU JUCIIUILTAHBI
Ne Konapr
WH/NKA-
ce-
MeCT HaI/IMeHOBaHI/IGV TOPOB
pa paszena yueOHoit Copepxanue pa3fena B AMIaKTHUECKUX €IUHULAX JOCTH-
JVICTIATUTHHEI KEHHS
OYH.
(3.0.) KOMITIE
TEHIHH
1 2 3 4
8 Paznen 1. Beenenne.| Beenenue. OcHoBHble (yHKIMH 3amuT. TpeboBanus k | [1K-1.2;
(4,5) | CtpykTypHas cxema | yCTpOWCTBaM peneiiHo# 3amutel u  aBroMaru3anuu | [TK-1.3;
3aIIUTHI aIIeKTpodHepreTudeckux cucteM. CtpykrypHas cxema | [1K-4.6
pEJICHHBIX 3alIUT, HA3HAYEHNE OCHOBHBIX 3JIEMEHTOB
Paznen 2. [ToBpexxneHnss 1 HEHOPMaJbHBIE PEXHUMBI paboThl cu- | YK-8.2;
XapakTepUCTUKH CTEMBbI AJIEKTPOCHA0KEHUS U ee OTJeNbHBIX AneMeHToB. | [TK-1.1;
TOKOB M Hampsibke- | BekTopHble [uarpamMmbl TOKOB U HampspkeHui mpu ko- | [1K-1.4;
HUIl B HeHOpMaib- | poTkuX 3ambikaHusaxX (K3) u omHodasubix 3ambikanusx | [1K-1.5;
HBIX M AaBapUHHBIX | HA 3€MJIIO B CUCTEME AJIEKTPOCHAOKEHHUS
peKMMax — pacmpe-
JEUTENbHBIX AJIEK-
TPUYECKUX CETEN
Paznen 3. Tpancopmaropsl HampsbkeHus, ux HasHadenue u | [IK-1.1;
N3meputenbHbie npuHIMI AeicTBrsI. Cxembl coenuHeHus u norpemHo- | [1K-1.2;




npeoOpaszoBarenu CTH TpaHC(hHOPMATOPOB HAMNpPsDKEHUs, wucnoib3yeMbix B | [1K-1.3;
peneiinoit 3ammre. Tpanchopmaropsl Toka, ux HasHa- | [1K-1.4;
YeHUe W MpuHIUN aerctBusa. Cxemsl coequuenus u no- | [1K-1.5;
IPEIIHOCTH TpaHC(HOPMATOPOB TOKa, Hcmonb3yembix B | [1K-3.8
peseiHOM 3anuTe
Paznen 4. MakcuMalnbHas TOKOBas 3alluTa M TOKOBas orceuka, | YK-2.1;
MakcumaibHbIe NpUHIUI UX aeictBus. CxeMmbl BKIoueHUs Tpancdop- | YK-2.1;
TOKOBBIE CTYIIEHYa- | MATOPOB TOKAa W peJie: cxema MOJHOW 3Be3nbl, cxema | [1K-1.1;
ThIE 3aITUTHI IUHUW | HETIOJTHOW 3BE3[IbI, CXeMa BKJIIOYEHHUs Ha pasHocTh To- | [1K-1.2;
KOB JIBYX (pa3, cxema TpeyroiapHHUKa, GuibTp TokoB HY- | [TK-1.3;
neBol mocnenoBareabHOCTH. Ilpumepsr BoimonaHenus | [1K-1.4;
CXEM TOKOBBIX 3alIUT Ha MOCTOSSHHOM U nepeMmenHoM | [1K-1.5;
omnepaTuBHOM ToOKax. Pacuer mapamerpoB, ob6mnacts | [1K-2.1;
NPUMEHEHHUS, JOCTOMHCTBA W HemocTatku. TokoBeie | [1K-2.2;
CTyIleHYaThle 3alIMThI, pacueT mapameTpoB, oOmacts | [1K-3.8;
IpUMeHEeHUsd. MakcumanbpHas TOkoBas 3amura c¢ omo- | [IK-5.4
KHPOBKOM 110 HATIPSKEHHUIO
Pazmen 5. Makcu- | Hasnauenue, npuHmmm AeicTBus, obimacth mnpumene- | YK-2.1;
MalbHas ~ TOKOBas | HUS, CXeMbI BKItoueHHs. Pene nanpasnenus momuoctu. | YK-2.1;
HampaBJieHHass 3a- | HegocTtaTku 3amuThl ¥ COCOOBI X YCTpaHEHUs [K-1.3;
mmra T1IK-1.4;
T1IK-1.5;
[1K-2.1;
T1K-2.2;
I1K-3.8
Paznmen 6. Jlucran- | [IpuHIMN neicTBusi, XapaKTepUCTUKH H3MepHUTENbHBIX | YK-2.1;
[MOHHAs  3allliTa | OpraHoB 3amuThl. CTpykTypHas cxeMma 3auuThl. Pacuer | YK-2.1;
JIMHUAN nmapaMeTpoB cpabaTeiBaHus 3ammThl. O0macts mpume- | [1K-1.2;
HEHUS, IOCTOMHCTBA U HEJOCTATKH, O10KupoBKHU 3amu- | [1K-1.3;
TBI TIK-1.4;
[1K-1.5;
T1K-2.1;
[1K-2.2;
I1K-3.8
Paznen 7. dudde- | [IpogonbHas u nonepeunas auddepenuunansusie Toko- | YK-2.1;
peHIManbHbIE  3a- | BhIE 3aMTHL. [IpuHIMD neficTBus, pacuer mapamerpoB | YK-2.1;
IIUTH] TUHUN cpabaThIBaHMsI, JTOCTOMHCTBA U HeAOCTaTku, obOmacte | [1K-1.3;
MIPUMEHEHUS 3aLIUT TIK-1.5;
[1K-2.1;
T1K-2.2;
I1K-3.8
Pasmen 8. 3ammra | [ToBpexaeHHWS W HEHOPMAIbHBIE PEXKUMBI paboThI Te- | YK-2.1;
CUHXPOHHBIX TeHe- | HepaTopoB. (OCHOBHBIE 3alIMTHI TeHepaTopoB: mpo- | YK-2.1;
paTopoB, DJJIEKTPO- | mosibHas nuddepeHnmnanbuas 3amurta, nomepeuyHas | [1K-1.1;
JIBUTATEIIEH muddepeHranpHas 3amTa, 3ammra ot 3aMbikanuit Ha | [1K-1.2;
3eMJTII0 OOMOTKH cratopa. 3ammThl oT BHemHUX K3 m | [TK-1.3;
HEHOPMaJIbHBIX peXUMOB padoTel: MT3 ¢ kombunupo- | I1K-1.4;
BaHHBIM IyckoM HampsbkeHusi; MT3 or meperpysku; | [1K-1.5;
TOKOBas 3alluTa O0paTHOW mociemoBarenbHOCTH; 3a- | [1K-2.1;
IIMTa OT TOBBINICHUS HamNpsDKEHUs. 3amuTa mnenu Bo3- | [1K-2.2;




OyXICHUS OT 3aMBbIKaHUN HA 3EMJTIO

[1K-3.8;
I[1IK-5.4

Pa3zgen 9. 3ammura
TparnchopmMaTopos
U OJIOKOB

OCoOeHHOCTH BBIITOJHEHUS 3AIUTHI B 3aBUCUMOCTH OT
CXEMBbI BKJIIOYEHUS W MOIIHOCTH TpaHC(HOPMATOPOB.
[lpuHIMn medcTBHs, pacyeT mapaMeTpoB cpadaThiBa-
Hus auddepeHnnanbHOl TOKOBOM 3alUTHI TpaHCHOp-
MaTopoB

VK-2.1,
VK-2.1;
I1K-1.1;
T1K-1.2;
I1K-1.4,
T1K-1.5;
I1K-3.8;
I[IK-5.4

Pa3gen 10. 3ammura
COOpHBIX ITUH
CTaHIIMA U IOJ-
CTaHIIMH

3amuTa OT 3aMbIKaHUH Ha 3eMJTI0 B CETAX HANPSKEHUEM
1o 35 kB, paboraronmx ¢ U30IMPOBAHHON HEHTpaIIbIO,
WJIM 3a3€MJICHHOM 4epe3 Ayroracsuuidi peaktop. CxeMbl
HECEJIEKTUBHOW CUTHAJIM3ALMU. 3alllUTa, pearupyromas
Ha eMKOCTHOH TOk. Cxembl 3amuT. Pacuer mapameTpoB
cpabarbiBaHMsA, 00JACTh NPUMEHEHHUS 3aIIHUT

VK-2.1,
VK-2.1;
VK-8.2;
TIK-1.1;
I1K-1.2;
TIK-1.4;
I1K-1.5;
I1K-3.8;
[IK-5.4

Pazgen 11. Asto-
MaTHYECKOE To-
BTOPHOE  BKJIIOYE-
Hue (AIIB)

Hasnauenme,  kiaccUpuKammMs W CIOCOOBI ITycKa
ycrpoiictB AIIB. OcHoBuble TpeOoBanus k AIIB. Co-
rJ1acOBaHUE JCUCTBUS YCTPOMCTB PEICHHOM 3allUThI U
AIIB. Pa3Butue cucrtem P3A u ACY TII noacranmuii ¢
HCIIOJIb30BAaHUEM TEXHOJIOTHHM HA OCHOBE IPOTOKOJIOB
6azoBoro crangapra MOK 61850. Cxema ycrtpoiicTBa
AIIB pamuansHoil nuHuu. AIIB nunuii ¢ ABycTOpOH-
HuM nutanueM. AIIB tpancdopmatopoB u AIIB miuH.
AIIB nsnextpoasurarenei. Mcnonbs3zoBanne BUD s
MUTAaHUS CEKIUOHMPYIOIIUX NYHKTOB. CorjacoBaHue
nericteus AIIB BbIKIrOUaTesneil IMHUM U CEKIIMOHUPY-
IOIIUX TYHKTOB

TIK-1.1;
I1K-1.2;
T1K-2.1;
I1K-2.2;
I1K-4.6

Paznen 12. ABgro-
MaTU4eCKOe BKIIIO-
YeHHE PEe3ePBHOTO
OUTaHUS U 000pY-
nosanust (ABP)

Knaccudukanus ycrporicte ABP. OcnHoBnble TpeOoBa-
Hus K ABP. IlyckoBele opraHbl HanpspKEHHS B cXemax
ABP. Cxema ABP panuansHO#l TUHUHM, pacyeT mnapa-
METpoB HacTpolku. CorjiacoBaHue IEHCTBUS CXEMBI
ABP ¢ peneitHOI 3amuTOol M APYTUMH YCTPOMCTBAMU
aBToMaTHku. OcobeHHocTH cxembl ABP tpancdopma-
TopoB, ABP snexrponsurareneit

TIK-1.1;
I1K-1.2;
T1K-2.1;
[1K-2.2

Pasznen 13. AsTto-
MaTH4YecKast 4a-
CTOTHasi pa3rpys3kKa
(AUYP)

AYP kak mocnenHssi CTyNEHb NPOTHMBOABAPUIHON aB-
TOMAaTUKH, JEHCTBYIOLIas HAa OTKJIIOYEHHE MOTpeOuTe-
Jei Mpu 3HAYUTENbHOM JAe(UIUTe aKTUBHOMH MOIIHO-
ctu. TpeboBanuss xk AYP. [IpuHIMNBI BBHINOIHEHUS
ycrpoiictB AYP. Kareropun AYP. Cxema ycrpoiicTBa
AYP wu uyacrornoro AIIB. CornacoBanue AeHCTBUS
ycrpoiicts ABP u AUP

I1K-1.1;
T1K-1.2;
I1K-2.1;
I1K-2.2




2.2.1. Paznenl (MOay/ 1) Y4eOHOM IMCHUIINHDBI, BUbI Y4eOHOM 1eITeJIbHOCTH

U (popMBbI KOHTPOJISI

Ounas ¢popma o0ydeHus1

Bunpl yueOHOM 1eATeTbHOCTH,
No DopmbI Te-
BKJIFOYAsi CAMOCTOSITEIIBHYIO pa-
ce- HaumenoBanue pazzaena (Momyss) 5 KYIIEro KOH-
. OTYy CTYACHTOB (B yacax)

MeCT y4eOHOM TUCIUILINHBI TPOJIs ycre-
pa J | JIP | I3 | CPC B;:s_ BaeMoCTH*
1 2 3 4 5 6 7 8

Paznen 1. Bgegenme. CrpykrypHas | 2 - - 4 6 YO-1

CXeMa 3allUThI

Pazmen 2. XapakTepuCTUKH TOKOB W | 2 4 4 6 16 | VO-1

HANpsDKEHUH B HEHOPMAaJbHBIX U aBa-

PUHHBIX PEKHUMAX PacTpeaeTUTEIbHBIX

AIEKTPUUYECKUX CeTell

Paznen 3. U3mepurenbrbie npeodpazo- | 4 6 4 5 19 | VO-1, I1P-2

BaTeNN

Pazgen 4. MakcuMallbHBEIC TOKOBBIE | 4 6 4 6 20 | YO-1,IIP-2

CTyIEHYaThIe 3aIIUThI IUHUN

Paznen 5. MakcumanbHas TokoBas | 4 2 2 4 12 | IIP-2

HaIpaBJICHHAs 3allUTa

Paznen 6. JluctanimoHHas 3aiura jau- | 2 - 2 4 8 I1P-2

HUI

Paznen 7. AuddepeHnnanpHbie 3aMUThl | 2 4 2 5 13 | VO-1, I1P-2

JIAHUHA

Paznen 8. 3ammTa cCHHXpOHHBIX TeHepa- | 4 4 2 5 15 | VO-1, I1P-2
8 | TopoB, aneKTpoaABUTATETCH

Paznen 9. 3amura TpanchopmatopoB u | 4 2 4 6 16 | VO-1, ITP-2

0JIOKOB

Pazmen 10. 3ammra CcOOpHBIX IIMH 2 - 2 4 8 YO-1

CTaHIIMU ¥ MOACTAaHIIHI

Pasmen 11. ABTomaTrmueckoe MOBTOp- | 2 6 4 6 18 | VO-1, ITP-2

Hoe BKktoueHue (AIIB), pa3Butue cu-

cteM P3A u ACY TII moacrannuii c

UCTIOJTb30BAaHUEM TEXHOJIOTHH Ha OCHO-

BE IMPOTOKOJIOB 0a30BOro cTaHaapTa

MDK 61850.

Pazgen 12. ABromaTrwdeckoe BKIIIOYe- | 2 2 4 4 12 | YO-1,I1P-2

HUE PE3EePBHOTO MUTAHUS B 000pYyI0Ba-

Hus (ABP)

Pasnen 13. ABroMaTuyeckass yacTOTHAS 2 - 2 4 8 YO-1

pasrpyska (AYP)

KypcoBas pabota - - - 36 36 | IIP-5

ITpoMexyTouHas aTTeCTalMsl: dK3aMEH 36 | YO-4

Htoro 36 36 36 99 252




3aounas popma 00yyeHuUs

Buet yaeOHOIM 1esTeIBHOCTH,

Ne @opMsI Te-
BKIJTIOYAsi CAMOCTOSTENBHYIO pa-
ce- HanmenoBanue paznena (MOLyJis) KYILIEro KOH-
. 00Ty CTy/IEeHTOB (B Yacax)

MECT y4eOHOM TUCIUTLINHBI se. | TPOMA ycre-
pa JI JP | 113 | CPC o BaeMocCTH™
1 2 3 4 5 6 7 8

Paspnen 1. Bsenmenue. CrpykrypHas | 1 - - 13 14 | VO-1
cxeMa 3alluThl

Paznen 2. Xapakrepuctuku TOkoB u | 1 - 2 13 16 | YO-1
HANPSDKEHUH B HEHOPMAJbHBIX M aBa-

PHUITHBIX PEKUMAaX PaclpelleIUTEIbHBIX

AIEKTPUYECKUX CETEU

Paznen 3. U3mepurtenbHple mpeobpazo- | - 2 - 14 16 | YO-1, IIP-2

BaTcJIn

Pasnen 4. MakcuManbHble TOKOBBIE 2 2 2 14 20 | YO-1,IIP-2
CTyIIEHYATHIC 3AIIUTHI JIMHUN

Pasnen 5. MakcumaiibHas TOKOBas - 2 2 14 18 | I1P-2
HaIpaBJICHHAS 3alUTa

Pazgen 6. JluctaHIMOHHAS 3alATA JIU- - - - 13 13 | I1P-2

HUH

Paznen 7. luddepennmanbHbie 3aUThI - - - 13 13 | YO-1, IIP-2
JIMHUH

Paznen 8. 3ammTa CHHXpOHHBIX T'eHepa- - - - 14 14 | YO-1, IIP-2

4,5 | TOpOB, AIEKTPOABUTATEIICH

Paznen 9. 3amura TpanchopmaropoB u | 2 2 4 14 22 | YO-1,IIP-2
0JIOKOB

Pazgen 10. 3ammra cOOpHBIX IIHMH | - - - 13 13 | VO-1
CTaHIUH U MOJCTAaHIIUN

Pazmen 11. ABromaTmdeckoe MOBTOp- | 2 2 2 14 20 | YO-1,TI1P-2
Hoe BKkmtoueHue (AIIB), pa3Butue cu-
creM P3A u ACY TII noacranumii c
MCIIONIb30BaHNEM TEXHOJIOTMH Ha OCHO-
BE IMPOTOKOJIOB 0a30BOr0 cCTaHaapTa

MDK 61850

Pazgen 12. ABTOMaTH4YecKOe BKIIOUE- - - - 14 14 | YO-1,I1P-2
HUE PE3EePBHOTO MUTAHUSA U 000pyI0Ba-

Hus (ABP)

Paznen 13. ABToMaTH4yeckass 4acTOTHAS - - - 14 14 | VO-1
pasrpyska (AYP)

KypcoBas pabota - - - 36 36 | I1P-5
IIpomexxyTo4dHast arTecTaus: HSK3aMeH 9 YO-4
Hroro 8 10 12 213 | 252

* VO-1 — ycrHbI onpoc (cobecenopanme); YO-4 — sk3amen; [1P-2 — nuceMeHHas pabota
(aynurtopnas); I1P-5 — kypcoBas pabora.




2.2.2. JIabopaTopHbIii IPAKTHKYM

Ounas ¢popma o0y4eHus

HaumenoBanue paznena

Ne ce- " . Bcero
(MoyIist) yaeOHOM AUCITH- HanmenoBanue 1a00paTOpHBIX 3aHATHI
MecTpa 4acoB
TUTMHBI
1 2 3 4
Pazmen 2. Xapakrepuctu- | UHCTpyKkTaX mTO TexHHKe Oe3zomacHocTu. Pac- 2
KU TOKOB U HAaIlpsDKEHUH B | npeaeneHue Opuraa. McmoblTanue snexTpomar-
HEHOPMAJIbHBIX U aBapHii- | HUTHBIX peje
HBIX peXHMax pacrpene- | 3amura Bo3aymHbix guHuid 0,38 kB tuna 3TH- 2
JUTENbHBIX  3jexkTpuue- | 0,4
CKHX CeTel
W3yueHne cxeM COeIMHEHHs TpaHC(HOPMATOPOB 4
TOKA B CXE€Max PeJICHHOMN 3alUThI
Paznen 3. M3meputenbHbie
npeoGpasoBaTe [TocTpoeHne BEKTOPHBIX JUarpaMm sl pa3jiuy- 2
HBIX CXEM COCIUHEHHUs TpaHC(POPMAaTOPOB TOKa
U pene
MaxkcumanbHast TokoBasi 3auuta JuHui 10 xB 2
Ha [1epEeMEHHOM OIIEPATUBHOM TOKE C 3aBUCHUMOI
Pasnen 4. MakcuManbHbIe | samyrroii XapakTepucTHKOl
TOKOBBIC CTYIICHIATLIC PeJle MakCHMalbHOTO TOKa 2
3aLUThI TUHUN
Craruyeckue pesne ToKa, HapsyKEHUs. U MOIIHO- 2
CTH
8 Pasgen 5. MakcumanbHas | MTHOyKIMOHHOE pere HapaBJICHHUs] MOLHOCTH 2
TOKOBas ~ HallpaBJICHHas
3amuTa
Paznen 7. Jduddepenuu- | Auddepenunanshoe pene cepun PHT 2
QJIbHBIE 3AIIUTHI JIUHUI Juddepenunansroe pene 3T 11 2
Paznen 8. 3amwmra cun- | Cratuyeckoe pene Bpemenu PB 01 2
XPOHHBIX reneparopos, | Craruueckoe pene Bpemenu PCB 13 2
3JIEKTPOJIBUTATENEH
Paznen 9. 3amura Tpanc- | Auddepenunansnoe pene ¢ BHT. Ilpomexy- 2
dhopmaTopoB U OJIOKOB touHble pene cepuit PIT 16 — PIT18
Pasnen 11. ABromarmye- | ABTOMaTH4€CKOE IOBTOPHOE BKIIIOUEHUE JIMHUMI 6
CKO€ TOBTOpPHOE BKItOYe- | HanpspkeHueMm 10 kB Ha Beikmouatene BBB-10
Hue (AIIB) u BB/TEL
Paznen 12. ABromaruue- | YCTpoHCTBO aBTOMATHYECKOTO BKIIIOUEHUS pe- 2
CKOE€ BKJIIOUEHHE PE3EpB- | 3€pBa
HOTO MUTAaHUSI U 000PYI0-
BaHus (ABP)
Hroro 36
3aounas popma o0yueHnust
No ce- HaumenoBanue pasziena } Beero
(Moynst) yaeOHOM AUCITH- HanmenoBanue 1a00paTOpHBIX 3aHATHI
MecTpa 4acoB
TUTMHBI
1 2 3 4




N3yuenue cxem coeauHEHUs TPaHCHOPMATOPOB 1
Paszien 3. M3MepUTEIbHbIC TOKa B CXE€MaX PEJICHHON 3alIUThI
peobpasoBaTeH [TocTpoeHre BEKTOPHBIX AMArpamm JUisl pa3ind- 1
HBIX CXEM COCIMHEHUs] TpaHC(HOPMATOPOB TOKA
U pene
Pasien 4. MakcuManbHbIe MaxkcumanpHass TOKOBast 3amura auHuii 10 K]% 2
TOKOBBIE CTYTICHUATHIE Ha TIEpEMEHHOM ONEPATHBHOM TOKE € 3aBHCHMON
S —— 3aIIUTHON XapaKTEPUCTUKOMN
4,5 Paznen 5. MakcumanbHas | MHAYKIMOHHOE pesie HaNpaBJICHUS MOITHOCTH 2
TOKOBas HarpaBJeHHAas
3ammTa
Pazgen 9. 3ammra Tpanc- | uddepennnanbHoe peiie ¢ HACHIIAOIMIUMHUCS 2
dhopmaTopoB U OJOKOB TpaHnchopmMaTopamu.
Paznen 11. ABTomaTuue- | ABTOMAaTH4E€CKOE MOBTOPHOE BKIIOUYCHUE JTUHUM 2
CKO€ TIOBTOpPHOE BKIIOYe- | HanpspkeHueM 10 kB Ha Brikimrouarenie BBB-10
Hue (AIIB)
HToro 10
2.2.3 llpakTHYecKHe 3aHATHS
Ounas ¢popma o0yueHust
No ce- HaumenoBanue Izazﬂeﬂa } Beero
(Momysst) yueOHOM nuciu- HaunmeHnoBanue nmpakTUYECKUX 3aHATHI
MecTpa 4acoB
TTAHBI
1 2 3 4
8 Paznen 2. XapaktepucTtu- | YciaoBust BEIOOpa U MPOBEPKU TOKOBOH 3alllUTHI B 2
KM TOKOB W HampsbkeHui B | cetu 10 1000 B
HEHOpMaNbHBIX U aBapuil- | [locTpoeHHe BEKTOPHBIX IuUarpamMm MpH pas3indy- 2
HBIX PEXHMMAaX paclpese- | HbIX aBapUMHBIX PEXHMaxX B CETHU C M30JHPOBAH-
JINTEJIbHBIX JJIICKTPUYE- | HOW HEUTPAJIBIO
CKHUX ceTelt
Paznen 3. U3mepurensusie | PacueT k03 puirieHToB cxeMbl pene 2
npeoOpa3oBaTean
[IpoBepka M3MEpUTENBHBIX TpaHCHOPMATOPOB 2
TOKA Ha JJOMMYCTUMYIO MOTPEITHOCTh
Paznen 4. MakcumanbHble | PacueT TOKOBOM OTCEUKHU JTUHUM 2
TOKOBBIE CTyIEHYaThIe [ > > >
SANTH! THAH acyeT MaKCHMaJlbHOW TOKOBOM 3alUThI JIMHUN 2
ceeiiie 1 kB. CornacoBaHue CMEXHBIX TOKOBBIX
3alIUT Ha CEJIEKTUBHOCTE NECUCTBHUA
Pasgen 5. MakcumanbHas | PacueT TOKOBOM HalpaBJIEHHOM 3aIUThI JIMHAN 2
TOKOBas HarpaBJIeHHas
3ammuTa
Paznen 6. JlucranuuoH- | JIMCTaHIIMOHHAS 3alllUTa JIMHUN 2
Has 3allliTa JIUHUU
Paznen 7. Juddepenmu- | Pacuer nuddepeHnanpbHOi TOKOBOW 3aIIUTHI 2
aJIbHbIE 3AIUTHI TUHUHN JTUHUT
Pasnen 8. 3ammra cun- | PacueTr TokoBOI HalpaBiIeHHOM 3aIUThI JUHUI 2




XpOHHBIX  TE€HEpaTOpOB, | 3allUTa aCHHXPOHHBIX AJIEKTPOIBUraTeNel 2
3JIEKTPOJIBUTATENEH
Pazgen 9. 3ammra Tpanc- | Pacuer nuddepeHnmanibHON TOKOBOM 3aIIUTHI CH- 4
(dhopMaTopoB ¥ OJIOKOB JI0BOTO TpaHchopmaropa
Pazgen 10. 3ammra cOop- | Peneitnas 3amura mimH CTaHIIMK U TIOICTAHIIUNA 2
HBIX IIMH CTAaHLMH U MOA-
CTaHIINH
Pasnen 11. ABromaruye- | ABTOMaTH4ECKOE IMOBTOPHOE BKIIIOUYEHHE JIMHHUM 2
CKO€ MOBTOpPHOE BKJIIOYe- | HampsbkeHueM 10 kB ¢ mpyXUHHO-TPY30BBIMU
Hue (AIIB) IIPUBOAAMU BBIKJIKOYATEIIEH
ABTOMaTHYECKOE IOBTOPHOE BKJIIOUEHUE JIMHHUU 2
Ha 0ase Boikouatens BB/TEL
Pasnen 12. Astomaruue- | CereBble ABP B cerax 10 xB. ABP na nurarommx 2
CKOE BKIIIOYEHHE pEe3epB- | MOACTAHIUSIX
HOTO MUTaHUS U 000PYI0-
Banus (ABP)
Pasnen 13. ABromaruue- | AUP nepBoii 1 BTOpOi CTylIeHU 2
CKasl 4aCTOTHas pa3rpy3ka
(AYP)
Htoro 36
3aounas popma o0OyueHus
No ce- HaumenoBanue paszena } Beero
(Momyst) yueOHOM Juc- HanmMeHnoBanue npakTHYECKUX 3aHATHIA
MecTpa 4acoB
IIUTUTMHBI
1 2 3 4
Pasnen 2. Xapaktepu- | [locTtpoeHne BEKTOpPHBIX AMAarpaMM MpU pa3iany- 2
CTHKHU TOKOB W HalpshKe- | HbIX aBapUUHBIX PEXKHMMAX B CETU C M30JUPOBAH-
HAW B HEHOPMAJBHBIX U | HOM HEUTPAIBIO
aBapUNHBIX pexumMax
pacnpeneuTenbHbIX
NNEKTPUYECKUX CETEN
Pasnen 4. Makcumane- | Pacuer TOKOBOW JBYXCTyNE€HUYaTOW 3alllUThI JIM- 2
HbIE€ TOKOBBIE CTyNeHua- | Hui 6-10 kB
TEIE 3aIIUTHl JUHUN
4,5 Pazmen 5. Makcumans- | Pacuer TOKOBOW HanpaBiIe€HHOW 3alUThI JIUHUN 2
Hasi TOKOBas HalpaBJiEH-
Has 3aluTa
Pasnen 9. 3ammra | Pacuer nuddepeHnnaabHoi TOKOBOM 3alIUThI CH- 2
TpaHcGpopMaTopoB U | JOBOro Tpanchopmaropa
0JI0KOB
Pasgen 11. ABromarnue- | ABTOMAaTHYECKOE MOBTOPHOE BKIIIOYEHHE JIMHUMI 2
CKOE€ IIOBTOpPHOE€ BKIIO- | HanpsbkeHueM 10 kB ¢ mnpyxnHHO-Tpy30BBIMU
yenue (AIIB) IIPUBOJAMU BBIKJIIOUATENEN
HTroro 10




2.3. CamocrosiTeqibHAsA padoTa CTyJAeHTa

Bunst CPC:
Ounas popma o0yueHust
No ce- HaunmenoBanue pazzaena yaeOHOH Bust CPC Bcero
MeCTpa JCHUTUTUHBI (MOYJIs1) JacoB
1 2 3 4
Paznen 1. Beenmenume. CtpykrypHas |IIpopaboTka KOHCIIEKTOB JeKIUi, yued-| 4
CXeMa 3allUThI HUKOB U y4eOHBIX ImocoOuii — 3 yaca.
[loaroroBka k Tekyuiemy KoHTpoiao — 1
Jac.
Paznen 2. Xapakrepuctuku TOKoB U |[IpopaboTka KOHCIIEKTOB JIEKIUH, ydeo- 6
HalpsDKEHUH B HEHOPMAIbHBIX M |HUKOB M Y4eOHBIX TOCOOMH — 2 yaca.
aBapUiHBIX pexuMax pacrpenenu- |IloaroroBka Kk MpakTUYECKUM 3aHATHIM
TEJIbHBIX JIEKTPUUYECKUX CeTei — 2 4Jaca.
[loaroroBka K J1aOOpaTOPHBIM 3aHATUSAM
— 1 ygac.
[loaroroBka k Tekyuiemy KoHTposo — 1
Jac.
Paznen 3. U3mepurenbublie npeodpa- |[IpopaboTka KOHCIIEKTOB JEKIUi, yued-| 5
30BaTeNn HUKOB U y4eOHBIX MOCOOMi — 2 yaca.
[loaroroBka K J1aOOpPaTOPHBIM 3aHATUSAM
— 2 yaca.
[loaroroBka K NpPakTHUYECKUM 3aHATUSAM
— 1 yaca.
Paznen 4. Makcumanbhble TOKOBbIE |[IpopaOoTka KOHCHEKTOB JEKIMH, y4yeO- 6
CTyIEHYAaThI€ 3aIIMUThI JINHUN HUKOB M y4eOHBIX mocoOmii — 1 vac.
IloaroroBka K NpakTHUYECKUM 3aHATUAM
8 — 2 4aca.
[TonroToBka K 1a00paTOPHBIM 3aHATHIM
— 2 4Jaca.
[TonroToBka K TeKyuiemy KOHTpoio — 1
Jac.
Paznen 5. MakcumanbHas TokoBas |[IpopaOoTka KOHCHEKTOB JEKIMH, y4yeo- 4
HallpaBJICHHAas 3alUTa HUKOB U y4eOHbIX mocobuii — 1 yac.
IloaroroBka K NpPakTHUYECKUM 3aHATUAM
— 1 yac.
[TonroToBka K 71a00paTOPHBIM 3aHATHIM
— 2 4Jaca.
[TonroToBka K Tekyuiemy KOHTpoio — 1
Jac.
Paznen 6. JlucranumonHas 3amuta |[IpopaboTka KOHCIEKTOB JEKIUH, yueo- 4
JTUHAN HUKOB W y4eOHBIX MTOCOOMIT — 2 yaca.
IloaroroBka K NpPakTHUYECKUM 3aHATUAM
— 1 ygac.
ITonroToBka K TeKymemy KOHTpoio — 1
Jac.
Pazpen 7. uddepennmanpupie 3a- | [I[popaboTka  KOHCIEKTOB  JIEKIIHH, 5

IIUTH] TUHAN

y4eOHUKOB W Yy4eOHbIX mocobuit — 1
Jac.




[ToaroToBKa K MpPAaKTHUYECKUM 3aHATHAM
— 2 gaca.
[ToaroroBka K J1a0OPaTOPHBIM 3aHATHAM
— 2 gaca.

Paznen 8. 3amurta cuHXpOHHBIX re- | [IoAroToBka K MpakTUYECKUM 3aHATHIM 5
HEpaTOPOB, JEKTPOIBUTATEIICH — 2 4Jaca.
[lonroToBka K NpakTHYECKUM 3aHATHIM
— 1 yac.
[TonroroBka K 1a00paTOPHBIM 3aHATHIM
— 2 Jaca.
Paznen 9. 3ammra tpancdopmaro- | [ToarotToBka k NMpakTHUECKUM 3aHATHIM 6
pOB U 0JIOKOB — 2 4Jaca.
[loaroToBka K NpakTHUYECKUM 3aHATHIM
— 2 4Jaca.
[TonroToBka K J1abOpaTOPHBIM 3aHATHIM
— 2 Jaca.
Paznen 10. 3ammra cOopHbIX wMH | [IoAroTOBKa K MPAKTUYECKUM 3aHATHIM 4
CTaHLUHU U MOJCTAHINI — 2 4Jaca.
[TonroToBka K TeKyleMy KOHTPOJIO — 2
Jaca.
Paznen 11. ABromarmueckoe 10- | [IoAroToBka K NpakTUYECKUM 3aHATHIM 6
BrOpHOE BKItoueHHE (AIIB). Pasu- | — 2 gaca.
tue cucteM P3A u ACY TII noxa- |IToaroroBka K MPaKTUYECKUM 3aHATUAM
CTaHLMH C MCHOJB30BAHMEM TEXHO- |— 2 Yaca.
JIOTMM Ha OCHOBE MPOTOKOJIOB 0a30- | [loAroroBka K 1a00paTOpHBIM 3aHATUSAM
Boro cranyapra MOK 61850 — 2 Jaca.
Paznen 12. ABromaruueckoe BKIIO- | [I[popaboTka  KOHCIEKTOB  JIEKIIM, 4
YEeHUE PE3EpPBHOIO MUTaHHUA U 000- | yueOHUKOB U YydeOHbIX mocobuit — 1
pynoBanus (ABP) yac.
[TonroToBka K NMpakTHYECKUM 3aHSATHIM
— 1 yac.
ITonroToBka K J1abOpPaTOPHBIM 3aHATHIM
— 2 Jaca.
Paznen 13. ABromarmueckass uya- | [IpopaboTka  KOHCHEKTOB  JIEKIUiA, 4
cToTHas pasrpyska (AYUP) Y4eOHUKOB M y4eOHBIX TIOCOOMid — 2 Ja-
ca.
[TonroToBka K MPakTHYECKUM 3aHSATHIM
— 2 yaca.
Paznenwr 4, 5 BrimonHenue KypcoBoii paboTsl 36
Hroro 99
3aounas popma oOyueHnust
Ne ce- HaumenoBanue pasnena yueOHOM Biter CPC Bcero
MecTpa JUCIUIUIMHBI (MOJyJIs) 4acoB
1 2 3 4
Paznen 1. Beenmenume. CtpykrypHas |IIpopaboTka KOHCIIEKTOB NeKIui, yued-| 13
45 cXema 3allUuThl HUKOB U y4eOHbIX ocoouii — 12 yacos.

[TonroToBka K TeKyuiemy KOHTpoio — 1
Jac.




Paznen 2. Xapakrepuctuku TokoB U |[IpopaboTka KOHCHEKTOB JeKmwi, y4eO-| 13
HaNpsOKEHUH B HEHOPMAIBHBIX M |HMKOB M Y4eOHBIX mocoouit — 10 gacos.
aBapUiHBIX pekuMax pacrpenenu- |[loaroroska k 1a00paTOPHBIM 3aHATHSIM
TEJIbHBIX JICKTPUUECKUX CETEH — 2 4Jaca.
[ToaroroBka k Tekymiemy KoHTpoio — 1
Jac.
Paznen 3. U3smepurensHbie peodpa- |[IpopaboTka KOHCHIEKTOB JeKuuid, yueo-| 14
30BaTEIN HUKOB U y4eOHBIX mmocoOmii — 12 yacos.
[ToaroroBka K NpPaKTHUECKUM 3aHSATHUSM
— 2 Jaca.
Paznen 4. MakcumainbHbie TOKOBBIE |[IpopaboTka KOHCHEKTOB JeKuuid, yueo-| 14
CTyIIEHYAaThIE 3AIIMUTHI JINHUN HUKOB U y4eOHBIX mmocobmii — 10 yacos.
[ToaroroBka K NpPaKTHUECKUM 3aHSATHUSM
— 2 4Jaca.
[ToaroroBka Kk 1a0OPaTOPHBIM 3aHATUSAM
— 2 4Jaca.
Paznen 5. Makcumanbnas TokoBas |[IpopaGoTka KOHCHEKTOB NeKuuid, yueb-| 14
HaIpaBJIEHHAs 3aluTa HUKOB 1 y4eOHBIX mocobmii — 10 gacos.
[ToaroroBka K MpPaKTHUYECKUM 3aHATHUSM
— 2 4Jaca.
[ToaroroBka Kk 1a0OPaTOPHBIM 3aHATUSAM
— 2 Jaca.
Paznen 6. ducranumonnas 3ammTta |[IpopaboTka KOHCHEKTOB Jiekiwii, yue0-| 13
JIMHUI HUKOB 1 y4eOHBIX mmocobmii — 11 gacos.
[ToaroroBka K TeKylieMy KOHTPOIO — 2
Jaca.
Paznen 7. uddepenumanbupie 3a- |[IpopaboTka KOHCIEKTOB Jiekmwid, yaeb-| 13
LIUTHI JINHUN HUKOB U y4eOHBIX nocobuii — 11 yacos.
[TonroToBka K TeKymemMy KOHTPOIIO — 2
qaca.
Paznen 8. 3amurta cunxpoHHbIX re- |[IpopaboTka KOHCIEKTOB JeKmui, yueb-| 14
HEpaTOpOB, JIEKTPOABUTATENIEH HUKOB U y4eOHBIX mocoOuii — 12 yacos.
[TonroToBka K TeKymemMy KOHTPOIIO — 2
Jaca.
Paznen 9. 3ammura Tpanchopmaro- | [loAroToBka K MpakTUYECKUM 3aHITHSIM 14
POB U OJIOKOB — 10 yacos.
[TonroToBka K MPakTHYECKHUM 3aHSATHIM
— 2 yaca.
[ToaroroBka k 1a00paTOPHBIM 3aHATHAM
— 2 yaca.
Pasmen 10. 3ammra cOopubix mwuH |[IpopaboTka KOHCIEKTOB JieKmwid, yueb-| 13
CTaHIMI U MOJCTAaHIUI HUKOB U y4eOHBIX mocobuii — 11 yacos.
[TonroToBka K TeKymemy KOHTPOIO — 2
qaca.
Paznen 11. Atomatmueckoe 1o- |IIpopaboTka KOHCHEKTOB JieKuuid, yueb-| 14

BTOpHOE BKItoueHHe (AIIB). Pazpu-
tue cucteM P3A u ACY TII mox-
CTaHIIMI C WCIMOJF30BAHUEM TEXHO-
JIOTUHA HAa OCHOBE MPOTOKOJIOB 0a30-
Boro craggapra MOK 61850

HUKOB U y4eOHBIX nmocoouii — 10 yacos.
[TonroToBka K MPakTHYECKUM 3aHSATHIM
— 2 4Jaca.

[ToaroroBka k 1a00paTOPHBIM 3aHATHSIM
— 2 4Jaca.




Pa3ngen 12. ABTOMaTHUYECKOE BKJIIO-
YCHHE PEe3epPBHOTO MUTaHHS U 000-
pynoBanus (ABP)

[IpopaGoTka  KOHCIIEKTOB  JICKIIWH,
y4eOHUKOB M y4eOHbIX mocoOuit — 12
9acoB.
[TonroToBka K TeKyuiemy KOHTPOJIIO — 2
Jaca.

14

Pasnen 13. ABromarmueckas ua- | [I[popaboTka  KOHCIIEKTOB  JIEKLIHUH, 14
cToTHas pasrpyska (AYP) y4eOHUKOB M y4eOHBIX mocoOuii — 12
9acoB.
[ToaroroBka K TeKkyliemMy KOHTPOJIO — 2
Jaca.
Paznensr 4, 5 BrinonHenue KkypcoBoi paboThI 36
Hroro 213
3. OBPA3OBATEJIBHBIE TEXHOJIOI'MU
Ounas ¢popma o0yueHust
OcoOenHoctu
No Bunst OO6pa3oBarenbHbIe IIPOBEICHUS
cemectpa yueOHOU TEXHOJIOTUH 3aHATUN
paboThI (MHHOBALIMOHHBIE U UHTEPAKTUBHBIE) (MHOUBHYaTbHBIE/
TPYNIOBHIE)
1 2 3 4
Jlexiimonnoe [TpoGneMHas neKIus, TUCKYCCHs
TpyIIoBoe
8 3ansTue Ne 1
Jlexiimonnoe [TpoGneMHas neKIus, TUCKYCCHs rpynmnoBoe
3assiTue Ne 2
Jlexiimonnoe [TpobnemHas nekuus, IMCKyccus IpyMIoBoe
3ansTue Ne 4
Jlexiimonnoe [TpobnemHas nekuus, IMCKyccus IpyMNIoBoe
3asTHe Ne 8
JlekumonHoe [IpoOnemMHuas nexuusi, TUCKYCCHs rpyNnoBoe
3ansTue Ne 9
JlekumonHoe [IpoOnemMHuas nexuusi, TUCKYCCHsI rpyNmnoBoe
3ansTue Ne 11
JlekumonHoe [IpoOnemMHuas nexuusi, TUCKYCCHsI rpyNmnoBoe
3anstue Ne 14
[TpakTHdeckoe Pemrenue npakTHKO-OPUEHTHPOBAHHBIX rpymnmoBoe/
3anstue Ne 1 3ajau WHANBUIYAJIbHOE
[TpakTHdeckoe Pemrenue npakTHKO-OPUEHTHPOBAHHBIX rpymnmoBoe/
3ansTue Ne 4 3aaq WHANBUIYaILHOE
[TpakTHdeckoe Pemrenune npakTHKO-OpUEHTHPOBAHHBIX rpymmoBoe/
3ansTue Ne 5 3aaq WHINBUIYaJIbLHOE
[TpakTHdeckoe Pemrenune npakTHKO-OpUEHTHPOBAHHBIX rpymmoBoe/
3ansTue Ne 6 3aaq WHINBUIYaJIbLHOE
[TpakTraeckoe Perenne mpakTHKO-OPHUEHTUPOBAHHBIX rpynmnoBoe/
3apstue Ne 9 3a1a4 WHIUBUYATbHOE
JlaGopatopHoe TpeHuHr rpymnmosoe/
3aasaTue Ne 6, 11 WHIUBUYATbHOE




JlaGopaTopHoe VY4eOHBIN IKCTIEPUMEHT rpymnmoBoe/
3ansaTue Ne 4, 9 VHIUBUYyAJIbHOE
JlaboparopHoe HmuTanus npogeccuoHanbHON 1eaTeb- rpynmnoBoe/
3aasaTue Ne 8, 10 HOCTHU, TPEHUHT VHIUBUYAJIbHOE
JlaGopaTopHoe OKCKypCHsi, TPEHUHT

saastue Ne 15,16

3aHATHS B HHTEPAKTUBHOM (popme B oObeMe:
Jlexum — 14 yacos;

[IpakTuueckue 3auatust — 10 yacos;
JlaGopaTopHsble 3aHATHS — 12 4acos.

B uckirounTenbHBIX ciydasx MpUMEHSETCs 3JIEKTPOHHOE O0yyeHHe U AMCTaHIMOHHbIE 00-
pazoBatenbHble TexHosoruu (30 u J1OT), BkiItoyas npoBeAeHUE TEKYIIEr0 KOHTPOJIS yCIIEBAEMO-
CTH U IIPOMEXKYTOYHOM aTTecrauuu. Peamusanus nporpaMmel JUCHMILIMHEL ¢ HCIIONb30BaHueM DO
u JJOT ocymiecTBisercs N0 YCMOTPEHHUIO BEAYIIETO IpPErnoAaBaTelis ¢ y4eTOM TEXHUYECKUX BO3-
MO’KHOCTEH 00y4aromuxcsi ¢ UCHOIb30BAHUEM IPOTPaMMHBIX CPEICTB, 00E€CHEUNBAIOIINX MIPUMe-
Henue 3nemeHToB DO u J10OT B MHcTUTyTE, IyTEM CUHXPOHHOI'O M ACHHXPOHHOT'O B3aUMOJIEHCTBUS,
K KOTOPBIM MOT'YT OTHOCHUTBCS:

- JIIEKTPOHHAs HH(OPMAIIMOHHO-00pa3zoBaTenbHas cpena Uucturyra;

- IpynnoBas rojiocoBas KoHdepeHus B meccenmkepax (Aunexc.Meccenmxep, VK Teams);

- TPYIIIOBOM YaT B MecceHpkepax SHnnekc.Meccenmxkep, connansHoi cetu BKoHTakre;

- OHJIalH BuaeokoHpepeHuus B Anaexc. Tenemocrt;

- BUJICO3AINNCH JIEKLIIUH NeJarornyeckux paboTHukoB MHCTUTYTa, pa3MeliEHHbIE HA Pa3JIny-
HBIX BHJICOXOCTMHIaX (HampuMep, Ha KaHajax IpernojaBaTenieil) u/uiu oO0JauHbIX XpaHHIUILAX
(manpumep, Annexc.uck).

3aounasi popma o0yueHus

OcobenHoctu
Ne Bunsl yueOHoii OO6pasoBarenbHble HPOBEACTIA
cemecTpa paboThI TE€XHOJIOTHH SATITIH
(MHIUBUYyaTbHBIE/
IpYIIOBBIE)
1 2 3 4

Jlexnum Nel [TpobieMHOE U3TI0)KEHHEe I'PYNIOBbIE

IIpakTrHueckoe Pemenne npakruko-
3aHsaTHE Nel OpPUEHTUPOBAHHBIX 3a7a4 I'PYNIIOBbIE
Jlexum Ne2 [IpoGnemMHoOe U3n0KEHNE IPYIIIOBBIE

4.5 JIaGopaTopHbIe 3aHATUS Pemenne npakTuko-
Ne2-3 OPUEHTHUPOBAHHBIX 3a/1a4 IrPYNIIOBBIE

JIaGopaTopHbIe 3aHATUS Nmuranus npodeccruonanb-

Ne4-5 HOU JEeSTENbHOCTH, TPEHUHT TPYIIIOBBIE

IIpakTHueckoe Pewrenue npaktuko-
3aHsTHe Ne 2 OpPUEHTUPOBAHHBIX 3aja4 IpyNIOBbIE

3aHATHS B MHTEPAKTHUBHOI (popMe B o0beme:
- Jlexknuu — 4 4gaca,;

- Ilpaktuueckue 3aHsaTHs — 4 Yaca;
- JlaGopatopHble 3aHATHS — 8 JacoB.




4. OHEHOYHBIE CPEACTBA JJIAA TEKYHIET'O KOHTPOJIA YCIIEBAEMOCTH U
PE3YJIbTATOB OCBOEHUA YYEBHOU JUCHUIIJINHBI

4.1.Buabl KOHTPOJISI M aTTeCTAIIMU, (OPMBbI OLIEHOYHBIX CPEICTB

Ounas popma o0yueHust

Ne
cemecTpa

Bunn koH-
TPOJIA U
aTTeCTaluu
(BK, TAT,
IIpAT*)

Konapr nnnu-
KaTOpOB J10-
CTHIKEHUS
KOMIICTCHITUHN

HaunmenoBaunue

pasnena JUCIUILUTMHBI

(Motyist)

O1neHOYHBIC CPEACTBA

®opmMma

KonnuectBo
BOITPOCOB
U 3aJaHui

Koin-Bo He3a-
BUCUMBIX
BapUaHTOB

TAT-1

I1K-1.2;
I1K-1.3;
[1K-4.6

Pazgen 1

VO-1

10

VK-8.2;
VK-2.1;
VK-2.1;
TIK-1.1;
I1K-1.2;
I1K-1.3;
[1K-1.4;
I1K-1.5;
I1K-2.1;
[1K-2.2;
I1K-3.8;
I[IK-5.4

Pasnen 2

Pazgen 3,4

[1P-2

20

TAT-2

VK-2.1;
VK-2.1;
[1K-1.2;
I1K-1.3;
[1K-1.4;
I1K-1.5;
[1K-2.1;
[1K-2.2;
[1IK-3.8

Pasgen 5-7

VO-1

10

VK-2.1;
VK-2.1;
TIK-1.1;
I1K-1.2;
I1K-1.3;
[1K-1.4;
I1K-1.5;
[IK-2.1;
[1K-2.2;
I1K-3.8;
[IK-5.4

Paznensr 8, 9

I1P-2

20

TAT-3

VK-2.1;
VK-2.1;

Pa3nen 10

VO-1

10




IIK-1.1;
I1K-1.2;
[1K-1.4,
I1K-1.5;
I1K-3.8;
I[IK-5.4

IIK-1.1;
I1K-1.2;
[IK-2.1;
[1K-2.2;
I1K-4.6

Pasnmen 11-13

I1P-2

20

I1K-1.3;
I1K-1.4,
[1K-2.2;
I1K-4.6

Kypcosoii npoekr

ITP-5

22

[IpAT

OK3aMeH

YO-4

22

3aounast popma oOyuenust

No
cemecTpa

Bunab! xoH-
TPOJIS U
aTTecTaluu
(BK, TAT,
[IpAT*)

Konapr nnnu-
KaTOpOB J10-
CTHIKEHUS
KOMIIETEHIINH

HaumenoBanune
pasjena IUCIUILITUHbI
(Moyns)

O1neHOYHbBIC CPEACTBA

®opmMma

KonnuectBo
BOITPOCOB
U 3aJaHui

Kom-Bo Hesa-
BUCHUMBIX
BapUaHTOB

4,5

TAT-1

[1K-1.2;
I1K-1.3;
[1K-4.6

Pazgen 1

VO-1

10

VK-8.2;
VK-2.1;
VK-2.1;
TIK-1.1;
[1K-1.2;
I1K-1.3;
[1K-1.4;
I1IK-1.5;
[1K-2.1;
[1K-2.2;
I1K-3.8;
I[1IK-5.4

Pazzgen 2

Pazgen 3,4

I1P-2

20

TAT-2

VK-2.1;
VK-2.1;
I1K-1.2;
I1K-1.3;
[1K-1.4;
I1K-1.5;
[IK-2.1;
[1K-2.2;
[1K-3.8

Paznen 5-7

VO-1

10

VK-2.1;
VK-2.1;

Pazgensr 8, 9

[1P-2

20




IIK-1.1;
I1K-1.2;
I1K-1.3;
TIK-1.4;
[IK-1.5;
[1K-2.1;
IIK-2.2;
I1K-3.8;
I1K-5.4

VK-2.1; vVO-1 10 -
VK-2.1,
IIK-1.1;
I1K-1.2;
TIK-1.4;
[1K-1.5;
I1K-3.8;
[IK-5.4

Pa3nen 10

TAT-3 I1IK-1.1;
I1K-1.2;
I1K-2.1; Pa3zmen 11-13 I1P-2 1 20
I1K-2.2;
I1K-4.6

I1K-1.3; KypcoBoii mpoekt [1P-5 - 22
TIK-1.4;
I1K-2.2;
I1K-4.6

[IpAT DK3aMeH YO-4 22 -

* TAT — Texymas atrectauus, [IpAT — npomMexyTouHast aTTecTalus
4.2. I[IpuMepHbIe TeMbl KYPCOBBIX padoT
1. Pacyer nqByXcTyneHuaTOW TOKOBOM 3alIUTHI JIMHUK HanpsbkeHueM 10 kB.
Bapuaur 3aganus
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEXKIEHUE BBICILIET0 00pa30BaHUs
"JIOHCKOM TOCy1apCTBEHHbIN arpapHblil yHUBEpCUTET"
A30BOo-YepHOMOPCKUN MHKEHEPHBIM HHCTUTYT - pusinan (enepaabHOro rocyAapcTBEHHOro O01-
KETHOT0 00pa30BaTEILHOTO YUPEXkKACHUS BBICIIEro o0pa3oBaHus "J[OHCKON rocyAapCTBEHHBIN ar-
papHbIil yHUBepcHUTET" B I'. 3epHOrpaje
kadenpa «IIEKTPOIHEPreTUKA U IIEKTPOTEXHUKA»
3AJJAHUE
Ha KypCOBYIO paboTy MO AUCIUITUHE

«Peneiinas 3amuTa u aBTOMaTu3alus SJICKTPOIHCPTCTUUCCKHUX CUCTEM»

Crynenty




PaccunTaTh IBYyXCTYNEHYATYIO TOKOBYIO 3alIUTy JUHUU HamnpsbkeHnem 10 kB no cnenyromum
NCXOAHBIM JTaHHBIM.

Xc
BY

.
a7

TAT §

0 HY
Q3 Q4
L]

M3 AR

@_"7
34—
@_

Pucynok 1 — Yrpoménnas cxema 3amuiaeMon anekrpudeckoit cetu 10 kB

Tabmuma 1 — JlanHbie s pacuera

Jlunus 1 Jlunus 2 Jlunus 3
Howmep TII 1 2 3 4 5 1 2 3 1 2 3 4
MontHocTh
TIT 10/0.4 kB 160 | 160 | 160 | 100 | 100 | 63 | 63 | 40 | 250 | 160 | 100 | 63
Kosbppmumment | 5| g3 | g4 [ 07 |07 |07 |075|08| 06| 040708
3arpy3ku TII
Howmep yuacTka 0-1 |12 ] 2-3 3-4 0-1 1-2 0-1 | 1-2 2-3
JlnvHa y4acTkoB 4 3 2 5 7 3 6 5 3
JIMHUH, KM
Mapka, ceuenue
Hposoza warit- AC-50 AC-50 A-T0
CTPAJILHOTO y4acT-
Ka JINHAX

XCmax =7 Om
Xe i =13 Om

mi

2. Tun tpancpopmaropa: T/TH — 16000/110

1. UH1yKTHBHOE CONTPOTHUBIIEHUE CUCTEMBI, IIPUBE-
JIEHHOE K cTopoHe BH:

3. Hanpskenue K3: U, =10,5%
4. ITorepu K3: AP, = 85 kBt
5. MourHocTh Tpancdopmaropa:

SH.T
6. Tun pene: PCT

=16 MBA

7. OniepaTUBHBIN TOK: nepemeHHblil

PykoBoaurens

3aHaHI/Ie IMPHUHSAI K UCITIOJTHEHUTO

« »

20

T.




4.3. IIpumepHbie TeMbl pedepaToB (3cce)
He npenycMmoTtpeHsl.
4.4. TecTbl TEKYIIEr0 KOHTPOJIS
He npenycmoTpenst
4.4.1.K1104u K Tecram
He npenycmoTpenst
4.5. TecTbl NPOMEXKYTOYHOTO KOHTPOJIA
He npenycmoTpenst
4.5.1.K1104u K Tecram
He npenycmoTpenst
4.6. BapuaHTbl 3a1aHuii 1J1s1 Tekymero kourpoJs (Tat 1- 3)
Tarl
3aganue 1. BeiOpats u npoBepuTth anmnapar 3ammtsl st BJI 0,38 kB no nanHsiM, npuBe-

JEHHBIM Ha pucyHKe. Harpy3ku pasHopoaHbsle yka3aHbl B KBA Hax npsMOYroJbBHHKOM, paccTo-
SIHUE MOJ Y4aCTKOM JIMHUU — B KM.

12
FU1 T1 e, [ ] O/
gD ’
[ TM-10/250 - il—jo’l 0’05|—_—| 006 ] 20
ne=20A
8 35

3ananue 2. BoiOpats u npoBepuTh anmapat 3amuTsl Ay BJI 0,38 kB no nanueiM, npuBe-
JNEHHBIM Ha pucyHke. Harpy3ku pasHopoaHble yka3aHbl B KBA Hax npsIMOYrOJIbHUKOM, paccTo-
STHUE TI0JT y4aCTKOM JIMHUU — B KM.

8

e 0,1|i|0,1 0,15
Herg | TMAL0/250 8 ot

lus=20A A-35 - 0,08 ﬁ 0.1 IJ__I
27 6 5

0,08



3ananue 3. BoeiOpats u npoBepuTh ammapart 3ammThl Ay BJI 0,38 kB mo nanneM, npuBe-
JEHHBIM Ha pucyHke. Harpysku pa3sHopojHble yka3aHbl B KBA Haj npsMOYTrOJIbHUKOM, PaccTo-
STHUE T10]1 YYACTKOM JINHUU — B KM.

FU1l
IIKT-10
|HB:16A
T TM-10/160
A-50
0,1 D FU2 10
D A-16 A-25 A-50 A-50
10 0,1 0,1 0,4 0,3 0,2 0,1
15 5 10 60
Tart 2

3apanue 1. Ha JIDII 2 (cMm. puc. 1) ycranoBieHa aAByxcryneHdaras TokoBas 3ammTa (TO u
MT3).

Ipoussecmu pacuem moxkogoul cmynenyamou sauumsi Ne 2:

e BrinoynHUTE pacyeT mapaMeTpoB cpabaThiBaHUA U TPeOyeMyto MPOBEPKY YYBCTBUTEIBLHOCTU
cTyreHel 3ammTel No 2.

e Ha ocHOBaHMU BBITIOTHEHHBIX PACYETOB HAYEPTUTH UCTIOTHEHHE (2-X WM 3-X peneiHoe) mo-
CJIEIHEW CTYNEHU 3aIlUTHI 2.

r usE, 03B ,
@ | T1

TIlapamempoi 21emenmos s1eKmpuyeckoll cemu:
JIDII: ynensHOe conpotusnenue Xo= 0,4 Om/xm; 1p=0,58 OM/kM, IyIHHA 3anTUIIaeMoit TuHuU 18 KM;

Tpancghopmamopwi: S o = 10 MBA; U, = 7,5 %.

Cucmema: MomHOCTb Tpex(a3zHOro KOPOTKOro 3aMblkaHus Ha muHax "BH" B MakcumanibsHOM
1 MHHAMaJIbHOM (B CKOOKax) pexunmax B MBA — Sy,;=1500 (1250).

IIpu pacuemax npunamo: Syap = 1,7 MBA; Ko = 1,3; K' =1,1; Ksan = 1,3; K; = 0,85;
TpaHcGopMaTOphl TOKa B cxeMe 3aiuThl Ne 2 BKIIOUYEHBI 10 CXeMe "HeroHas 38e3/1a".

3aganue 2. /151 cMEXHBIX MaKCUMAJIbHBIX TOKOBBIX 3aIIUT:
o [Ipou3sBecTu pacueT napaMeTpoB cpadaTbiBaHUs U TPeOYEMYIO TPOBEPKY YYBCTBUTEIHLHOCTHU
U CEJIEKTUBHOCTH CTYIIEHEW 3alllUTHI.
e Ha ocHOBaHMM BBINOJIHEHHBIX PAacye€TOB HAYEPTUTh MPHUHLUIIHAIBHBIE IEKTPUUYECKUE CXe-
MBI 00€HUX 3aIIHT.
LY m L2 m
— SHMPI ™ — SHMPE

Hapamempbz J1EMEHMOB 3JZ€Kmpull€CKOIZ cemu.



JIDII: ynenvbHoe conporuBieHue Xo= 0,4 Om/xMm; rp=0,4 Om/kM, nmuHa 3amuimaembix BJI 10 kB JI1
—19 kM, JI2 — 17 xMm;

IIpu pacuemax npunsamov: Suapr = 0,7 MBA; Suape = 0,3 MBA; Tpancdopmaropsl Toka B
cxemax 3amuT Ne 1 u 2 BKIIIOYEHBI 110 cXeme "HernouiHas 38e3/1a" ¢ kodddunrenramu Tpancdopma-

nun 50/5 u 30/5 cooTBeTCTBEHHO; 3amuTa 2 peanu3oBaHa Ha pene PTB, a 3ammra 1 — HAa perne
PT85.

3ananue 3. [IpousBectu pacueT v MPOBEPKY TOKOBOM OTceuku. Ha OCHOBaHUM BBIMOIHEHHBIX
pacyeToB HAYEPTUTh MPUHUHUITUATIBHYIO JIEKTPUUECKYIO CXEMY 3aIlUThI 1.

ry 1*E T1

[jll:l] 11 I@

S mar

Ilpu pacuemax npunsms.: yAETbHOE CONPOTHBIICHUE 3amnuinaeMor JuHUU Xo= 0,4 OM/KMm;
ro=0,6 Om/xkM, mmuHa 3anmumaemoit BJI 10 kB JI1 — 21 km; momuocth Tpanchopmaropa T1 400
KBA (Ux=4,5%); MOLITHOCTh HArpy30K Su,;=0,7 MBA; pene PTM; xoadduimient tpanchopmanuu
tpanchopmaTtopoB Toka Kr=20.

Tar 3

3aganue 1. Paccuurare nuddepenmmanpayro 3ammry ¢ pene 3T 11 aByxoOMoTouHOTO
tpancdopmaropa TJIHI-10000/110, umeromiero cxemy Y/A, Uy,%=13,2% u mosydaromiero nuara-
HUE OT SHEPTOCUCTEMBI ¢ napaMeTpamMu Xey=32 OM, Xcpaxe=12 OM (CONPOTUBIIEHUS MPUBEICHBI K
ctopoue BH 121 kB). Co croponst BH ko3ddunuent tpancopmaruu tpaHcGopmMaTOpoB TOKa
400/5, a co croponst HH (11 xB) — 600/5. Tnana3on perymuposanust APTITH £10%.

3aganue 2. Paccuntare nuddepennmansuyto 3amuty ¢ peae PHT 565 tpexobmoTounoro
tpanchopmaropa TIATH-10000/110, umeromero cxemy Y/Y/A, Ugpc,%=17%, Ugpy,%=10,5%,
Ukcn,%=0% 1 moyydaroniero muTaHue OT YHEPTOCUCTEMBI ¢ mapamMeTpaMu Xoum=24 OM, Xcyaxe=9
Owm (compotunenus npuseaeHsl k ctopone BH 115 kB). Co ctoponst BH ko3ddunuent tpanc-
dbopmaruu TpanchopmaropoB Toka 300/5, co ctoponst CH (38,5 kB) — 400/5, a co ctoponst HH
(11 kB) — 600/5. Inana3on perynupoBanus APITH +16% na ctopone BH u +5% — na ctopone CH.

3apanme 3. Paccuutare nuddepennuanbayto 3ammry ¢ pere PHT 565 nByxoOmoTouHOro
tpanchopmaropa TII-125000/220, umeroriero cxemy Y/A, Uy,%=12% u mosrydaromiero muTaHue
0T sHeprocucteMbl ¢ mapaMeTpaMi Xem=17 OM, Xcuae=10 OM (compoTUBICHHs MPUBEIEHBI K
ctopoue BH 242 kB). Co croponsl BH ko3¢ dunuent tpancpopmanuu tpaHchopMaTopoB TOKa
200/5, a co croponst HH (10,5 kB) — 1000/5. /lnana3on perynupoanust APITH £10%.

3ananue 4. Paccuurtates nuddepenumanbuyro 3ammuty ¢ perne 3T 11 tpexoOmoTodHoro
tpanchopmaropa TJITH-40000/220, umetomiero cxemy Y/Y/A, Ugpc,%=12,5%, Uipy,%=20,5%,
Ukcn,%=7,5% ¥ MOonydawIiero MUTaHUE OT JHEProCUCTEMBI ¢ mapameTpaMu Xeun=18 Owm,
Xemaxe=14 OM (conpotusnenus npuseneHs! k cropone BH 230 kB). Co croponst BH koaddunment
Tpanchopmaruu Tpanchopmaropos Toka 200/5, co ctoponsr CH (38,5 kB) — 500/5, a co ctopoHbI
HH (12,5 kB) — 1000/5. [Inana3on peryiauposanus APIIH £16% na ctopone BH u £5% — nHa cto-
pone CH.



4.7. Bonpochl K IK3aMeHy

Koxap! na-
Ne IIUKATOPOB
BO- Borpocht JOCTHKE-
po- HUS
ca KOMIIETEH-
805054
1 OcHOBHBIE BH/Ibl MOBPEXKACHUH U HEHOPMAJIbHBIX PEXHMMOB pabOThI SHEPro-
YCTAaHOBOK 3JIEKTPOIHEPT€TUYECKUX CUCTEM.
5 OnacHOCTb TOKOB KOPOTKOT'O 3aMBIKaHUS B JIEKTPOYCTaHOBKax. TpeboBaHus,
' MPEABSBISIEMBIE K YCTPONUCTBAM PENCHHOMN 3aILMTHI. VK-8.2;
OcHOBHBIE TIOHATUSA O (QYHKIMIX peieiiHoi 3anmuThl. [[enenue Ha ocHoBHBIC, | IIK-1.1;
3 pe3epBHBIC W JOIMOJHUTEIBHBIC 3alUTHI, 3alIUTHI ¢ a0COMOTHON U oTHocH- | [IK-1.2;
" | TeqIbHOM CeNEeKTUBHOCTBIO, OJIVDKHEE M JlanbHee pesepBupoBaHue. [lpunmunsr | T1K-1.3;
BBIIIOJIHEHUS 3AIIUT. T1IK-1.4;
4 W3meputenbHble Ipeodpa3zoBaTenn (IepBUUHbIE U BTOpUYHbIe) ToKa. Ycnosus | I1K-1.5;
" | paboThI TpaHCHOPMATOPOB TOKA. [1K-3.8;
. W3mepuTenbHble npeoOpa3oBaTenn HanpsyKEHUsI. [1K-4.6
6. | Ob6ume cBefeHus 0 GUIBTPAX CHMMETPUYHBIX COCTABIISIOLIMX.
Hcrounukn oneparuBHOro TOKa. MX Ha3HayeHWe W INPUHLHAI JIEUCTBUS.
7. | YcnoBHble rpaduyeckue U MO3UIUMOHHBIE 000O3HAYEHUsI B CXeMaX peJielHoM
3allUTHL.
8. | Tumbl ¥ XapaKTEepUCTUKH 3aLIUT C OTHOCUTEIbHON CEJIEKTUBHOCTHIO. _
9 MakcumanbHasi TokoBas 3ammta (MT3): HazHaueHue, NMPUHIUIT JIEUCTBUS, YK-2.1:
] CXCEMBbI BKIIHOUCHMS. YK_Z'lj
10 Pacuer TOKOB cpabaTbIBaHUS, BBIIEPKEK BPEMEHH U KOX(P(HUIMEHTOB UYyB- gﬁj%
" | ctBuTensHOCTH MT3. .
IK-1.3;
11. | Cxemsl BkimoueHus pesie MT3 u ux BiusHUE Ha KO9()(UIIUEHT CXEMBI. K-1.4-
12 TokoBasi 0Tceuka MITHOBEHHOI'O JAEWCTBHS: Ha3Hau€HUeE, MPUHIMUN JIEHCTBUS, HK-1.5;
CXEMBbI BKJIIOUEHHUS. MK-2.1-
13. | TokoBas oTcevka ¢ BbIACPk)KOI BpeMeHn. OOmas OleHKa TOKOBBIX 3aIIIHT. HK-Z.Z;
14, TokoBbIE HAaIIPABJIEHHBIE 3aLIUTHl HA JTUHUAX C OJHOCTOPOHHUM U JBYCTOPOH- TTK-3.8:
HUM nuTaHueM. Cxembl BKIIFOUEHUS pesie HallpaBJIeHHs MOIIIHOCTH. [IK-5.4
15, ToKoBbIE 3aIUTHI HYJIEBOM MOCIEN0BATEILHOCTU OT KOPOTKUX 3aMBbIKaHUM Ha
3emunt0. Cxembl 3amuT. PacueT TokoB cpabaTbiBaHUS.
JucranunonHble 3amuThl. CTPYKTYpHBIE CXEMBI 3alUT. XapaKTEPUCTHKU
16. | cpabareiBaHMsI OpraHOB CONMPOTHBIEHUS. Pacuer ycraBok cpabaThiBaHMs, BHI- | VK-2.1:
JIepKEeK BpeMeHHU, K03()(PUIIMEHTOB YyBCTBUTEIILHOCTH. VK-2.1:
17, [TpyHIMIIBI BBIMTOJIHEHUS 3AIIUT ¢ a0COJIIOTHOM cenekTUBHOCThIO. Bunbel nud- | T1K-1.1;
(epeHIMaTbHBIX 3aIINT. IK-1.2;
18. | Ilonepeunas auddepennunanpHas 3ammra. E€ pacueT u 001acTh NpUMEHEHUSI. [K-1.3;
19. HuddepenumnansHo-pa3Has 3ammra € BBICOKOYACTOTHBIM KaHajoMm cBsizu. | [1K-1.4;
CTpyKTypHas cxema ¥ NPUHIMI JEHCTBUS. [IK-1.5;
20 OCHOBHBIE W JIOTIOJIHUTEIBHBIE 3AIUTHI CHIIOBBIX TpaHchopmatopoB u aBro- | [1K-2.1;
" | TpancopmMaTOpoOB. [1K-2.2;
21 [TpuHIMI IeHCTBHSA ¥ CXEMHAs peanu3alus IpoaonbHoi muddepentmansaoi | 11K-3.8;
" | 3amUTHI TpaHcopmarTopa. [1IK-5.4
22. | lpuHtn neiicTBUST W CXEMHasl peaju3alyisi Ta30BOM 3allUThl CHIIOBOTO




TpaHnchopmaropa.

23. | Haznauenue u npunnun aevicteust AIIB nuanii Hanpspkenuem 10 kB.
Passutue cuctem P3A u ACY TII moacradiuii ¢ UCIIOJIbL30BaHUEM TEXHOJIO-
24. YK-8.2;
MM HAa OCHOBE POTOKOJIOB Oa3oBoro cranaapra MOK 61850
25. | IlpuHnun neiicTBUs yKa3aTesnel moBpexaeHHoro ydactka BJI. HK‘l'li
26. | JIucTaHIIMOHHBIE U3MEPUTENIN PACCTOSHUS 10 MECTa KOPOTKOTO 3aMbIKaHUSI. II:IIIIE:%%
27. | Ha3znauenue u npuHImn AercTBus ycrpoiictea APITH. HK-Z. 2f
28. | Haznauenue n npunnmn nerictus ycrpoiictea APKOH. K- 4 é
29. | Ha3znauenue u npuHimn aeiicteus ycrpoiicrsa AILID. '
30. | Ha3nauenue u npuHuun aercteus ycrporicrsa AYP.

5. YYEBHO-METOJAUYECKOE U UHOOPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUILIMHBI (MOIYJIS)

5.1. OcHoBHas JInTepaTypa

Hcnomnb- KonunuectBo
No Ton 3yercs 9K3EMIUISIPOB
pu Ce- B
n\ | HaumenoBanue ABTOpBI U MECTO Ha
uzyde- | mectp | 06uo-
i U3JlaHus kaden-
HUH JIHOTe- .
paszesnos Ke P
Onektposnepre- | Epmos 10.A. 2012, Paznen 8 [D71eKTpOHHBIN
tuka. Peneiinas Xanesuna O.I1., Kpacho- 1-10 (4,5) | pecypc]: yueOHO-
3aIlIUTa U aBTO- Marnees A.B. SPCK: METOINYECKOe
MaTHKa JIEeKTPO- Coy nocobue /I0.A.
DHEPreTUYECKUX Epmos, [u ap.]. —
1 | cucrem: yueGHOE ONEeKTPOH. 1aH. —
nocobue Pexxum ngoctyna:
https://e.lanbook.
com/book/108575
?category=937
3aru. ¢ 3KpaHa.
Penelinas 3ammura [DneKTpOHHBII
B pacrpeaenu- pecypc]: yue6HOe
TEJbHBIX JJIEK- nocobue. — Dek-
bynsrues A.B.,
TPUYECKUX CETSX. . 2017, TPOH. AaH. — Pe-
HaBonouHnsri Paznen
2 | [Tocobue mist AA CII6.: 1-10 KUM JOCTyHa:
HNPaKTUYECKUX o Jlans, https://e.lanbook.
pacueToB com/book/104577
?category=937
— 3arJ. ¢ 9KpaHa.
201 | |
3 Kupeesa D.A. M.: Aka- A 5
AIIEKTPOIHEpre- 1-10
JIeMUs
TUYECKHUX CHCTEM
Peneiinas 3ammuta | Tangpuises O.B., | 2015, Ho- [D71eKTpOHHBIN
Paznen
4 |B 3amavax u | JaBbioB B.A., BOCH- 2-11 pecypc]: yue6HOE
YIPaKHEHMSIX: [IernoB A.1. OUpCK: nocobue. — Dek-



https://e.lanbook.com/book/108575?category=937
https://e.lanbook.com/book/108575?category=937
https://e.lanbook.com/book/108575?category=937
https://e.lanbook.com/book/104577?category=937
https://e.lanbook.com/book/104577?category=937
https://e.lanbook.com/book/104577?category=937

yaeOHoe mocodue Hosocu- TpOH. JaH. — Pe-
Ooupckuit JKAM JIOCTYIIA:
rocyzaap- http://
CTBEHHBII e.lanbook.com/bo
TEXHUYE- oks/element.php?
CKWii yHU- pll_id=38555 —
BEPCHUTET 3ari. ¢ sKpaHa
DnexTpoodopy-
FIOBAHHE SIICK- . | HemupoBckuii A. 2018 Paznen
S | TpUYeCKUX ceTeH, E I'pud 6-10 20
CTaHIIUH U IO~ ) MO PO
CTaHIMHU
OcHoBsl Teopun | AkumoB E.I'.,
ANEKTPUYECKUX benkun I'.C., Pexxum nocryma:
arnmnaparoB INomxkemno AT, http://e.lanbook.c
. 2015
6 [D7eKTpOHHBIH Hertsips B.I., Tpucp Paznen om/ books/glemen
pecypc] : yueo- Kypb6aros I1.A., VMO Pd 1-10 t.php?pll_id=613
HOE ITocooue. Paitnun B.E., 64
Taes U.C., 3ari. ¢ 3KpaHa.
lodda B.H.
Peneiinas 3amura 2018,
JJIEKTPOdHEpre- Annpees M.B., Tomckuit Pexxum pocryna:
thyeckux cucreM | Py6an H.1O., Cy- | momurex- Passien 8 https://e.lanbook.
7 BOopoB A.A., I'y- HUYECKUI 113 (4,5) com/book/113201
ceB A.C., Cynaii- | yHuBep- ’ ?category=937
MaHoB A.O. CUTET 3ari. ¢ 3KpaHa.
5.2. lonotHUTEIBHAS JTUTEPATYPA
I'on Hcnone3y- KonnuecTtso
Ne " Me- ercs JK3EMILISIPOB
Ce-
n\ | HawumeHnoBanue ABTOpBI CTO npu B Ha
MecTp
o n3aa- W3y4YEHUU oubnuo- | xKaden-
HUS paszienoB TeKe pe
Pacuer TokoB KO- | AnekcaHIpoB 8 [D5eKTpOHHBIH pe-
pPOTKHX 3aMbIka- | B.B., 2016, (4,5) | cypc]:— DnektpoH.
HUM B DJEKTpo- Mamotun A.A. M.: Uz- JaH. — Pexxum no-
1 | sHepreTuuecKux JiaTenb- ctymna: http://
CI/ICl”lj“eMaX crso | Pasmen 1-10 e.Ianook.F::om/boo
«DuH- ks/element.php?pll
Ta» _1d=38555 — 3arun.
C DKpaHa.
Peneitnas 3ammra 2012, 20 5
U aBTOMAaTH3aIls HO-
5 CI/ICT@I\Z 3ne?<TL1I)o- ;OHHHH M"AE’B 3:15)21110: p 1-13
cHaOkeHus N?(J)IO:;ZOE A | ®I'bO asae i
P S Y BIO
AUT'A



http://e.lanbook.com/books/element.php?pl1_id=61364
http://e.lanbook.com/books/element.php?pl1_id=61364
http://e.lanbook.com/books/element.php?pl1_id=61364
http://e.lanbook.com/books/element.php?pl1_id=61364
https://e.lanbook.com/book/113201?category=937
https://e.lanbook.com/book/113201?category=937
https://e.lanbook.com/book/113201?category=937

A
Penetinas 3ammra | [llenymenuna 2015, [D5eKTpOoHHBIH pe-
AJIEKTPOIHEPre- O.H,, Cama- cypc]: yueOHoe 1o-
THYeCKHuX cucteM. | JloOpocoTckux pa: Ap- cobwue. — Dnek-
IIpuHUIIBI BBI- nn., XUTEK- TpPOH. AaH. — Pe-
nosiHeHus 3amuT. | CHHETbHUKOBA TypHO- UM JIOCTyTa:
3amuThl TUHAN C.H,, CTpOu- http://
snekrporepenad: | BemepuukoB A.C. | Tenb- e.lanbook.com/boo
YuebHOe mocobue HBIN ks/element.php?pll
HHCTH- _1d=38555 — 3aru.
TYT C DKpaHa.
Camap- | Paznmen 1-8
CKOTO
rocy-
nap-
CTBEH-
HOTO
TeXHH-
YECKO-
ro yHHU-
BEpCH-
TeTa
TokoBasg 3amura 2011,
3EeKTpooOopyI0- tOnmH M.A. CIIo: Pazgen 3-8 50 10
BaHUSA Jlanb
Mukpomnporiec- bornanos A.B., Pexum nocryna:
copHbie yctpoii- | bonmapes A.B. http://biblioclub.ru/
CTBa  peleiHon 2016, index.php?page=ho
3alIUTHl U aBTO- Open- Pasnen 1-13 ok&id=481747
MaTH3aIluu B oypr: 3ari. ¢ sKpaHa.
AJIEKTPOIHEPTe- ory
TUYECKUX CHCTE-
Max

5.3.Ilpodeccuonanbubie 6a3bl JAHHBIX, HHGOPMALMOHHBIE CIPABOYHbIE CHCTEMbI
u UHTepHeT-pecypcesl

1. ’Kypnasr:

-BectHuk arpaproit Hayku Jlona (http://auraa.pd/zhurnal-vestnik-dona);

- DHepreTuka u 3MekTpoodopynoBanue (http://kzenergy.kz/);
-"D11eKTpo0o0OPYyIOBaHKE: IKCILUTyaTallus U PEMOHT"
(http://panor.ru/magazines/elektrooborudovanie-ekspluatatsiya-i-remont.html).

2. VYHuBepcUTeTCKass OMOIMOTEKAa OHJIAMH. cucrema —

https://biblioclub.ru/.

3. U3narenbctBo Jlanb. DnekTpoHHO-0MOIMoTeuHas cuctema.— https://e.lanbook.com/.

4. Hayunas snektponHast oubnmoreka eLIBRARY.RU — http://elibrary.ru.

5. baza nmansbIx m3garenbctBa Springer Nature «Poccuiickuit Gpona ¢yHIaMEHTaTbHBIX HC-
cnenoBanuin — http://www.rfbr.ru.

6. Hayunas snexrponnas oubnmoreka http://cyberleninka.rul.

DNeKTPOHHO-OMOIHOoTeUHAs



http://biblioclub.ru/index.php?page=book&id=481747
http://biblioclub.ru/index.php?page=book&id=481747
http://biblioclub.ru/index.php?page=book&id=481747
http://ачгаа.рф/zhurnal-vestnik-dona
http://kzenergy.kz/
http://panor.ru/magazines/elektrooborudovanie-ekspluatatsiya-i-remont.html
http://www.rfbr.ru/
http://cyberleninka.ru/

HNuTepHer pecypcebl

1.DnekrpoHHas 3ekTporexundeckas oubnmmoreka (http://electrolibrary.info).
2.MuHHCTEPCTBO HAYKH U BhIcIero oopasosanus (http://minobrnauki.gov.ru).

3.Hayunas snexkrponnas 6udauorexka eLIBRARY.RU (http://elibrary.ru).

4.9BC «Jlaub» (http:// www.e.lanbook.com).

5.9bC «YuuBepcurerckas oubauoreka omman» (http://www.biblioclub.ru).

6.21exTponHbIii xkypHan «HoBoctu anekrporexauku» (http://www.news.elteh.ru).
7.MopnenupoBanue B anektposHepreruke (http://www.simenergy.ru).

HNudopMannoHHble cIPAaBOYHbIE CUCTEMBI M 0a3bl JAHHBIX

1. Undopmarnmonno-ananurudeckuii [lopran-snepro (http://www.portal-energo.ru).

2. Unpopmanmonnas cucrtema «EQuHOE OKHO [oCTynma K 00pa3oBaTelbHBIM —pecyp-
cam»(http://window.edu.ru).

3. Hexkommepueckas UHTEPHET-BEPCHUS CHCTEMBI Koncysprantllinroc
(http://base.consultant.ru/).

4. NudopmannoHHbId  mopTan  «DHEpreTMka W MPOMBIIUICHHOCTh — Poccum» -
http://www.eprussia.ru/

5. LleHTpanbHbIi 3IEKTPOTEXHUYCCKHUI mopTai - https://elektroportal.ru/page/5
NHpopManMOHHBIE TEXHOJIOTHH

OnekrpoHHas WH(GOpPMaMOHHAs 00Opa3oBaTe/ibHas cpea HHCTUTYTa 00eCIeunBaeT AOCTYIl K

y4eOHBIM IUIaHaM, pabouuM MporpamMmaM AMCHUIUIMH (MOJIyJeH), MmporpamMmmaM MpPaKTHK, DJIEK-
TPOHHBIM Y4eOHBIM U3JaHUSAM U 3JIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcaM, YKa3aHHbIM B pabounx
nporpaMMax JUCHUIUIMH (MOIyJei), mporpaMMax HpakTUK; (OPMUPOBAHUE SJIEKTPOHHOTO IMOPT-
¢donmo obydarolierocs, B TOM YUCIIE€ COXpPaHEHHE ero paboT U OLEHOK 3a 3TH padoTsl. [IperycMoT-
peHa BO3MOXXHOCTh B3aUMOJCUCTBUS CTYJEHTOB M IIPEIOAABATENIEH ITOCPEICTBOM TEXHOJIOTMM IO
NIEPECHUIKE U MOJYYEHHUIO IEKTPOHHBIX COOOIICHUM.

5.4. IlporpamMHoe obecneyeHne y4eOHOro npouecca

1. LibreOffice;
2. Slunekc 6paysep.

5.5. IlepeyeHb y4eOHO-METOAHMYECKOTO o0ecredeH s AJIsl CAMOCTOATEIbHOM
paboThI 00yUaOIIUXCS

No
T'onn
Ne ce- Bun camocros-
o ABTOpBI HanmenoBanue MECTO
o\l | MecT- | TeNbHOW paboThI
W3/1aHHS
pa
1 2 3 4 5 6
IToaroroska k J1a- JlaGopaTopHblii
O6opatopHbIM pabo- | FOuaun M.A., | IpakTUKyM. Pe-
Tam l'onoBuHOB JIeHas 3amura M
1 ONOBIHO © Jam 2012, AUTAA
8 B.B., Mopen- | aBTomaru3anus
ko C.A. CUCTEM  DIIEKTPO-
(4,5)
cHaOxeHus
[Toaroroska k TokoBas  3ammra
2 nmpakTUIeckuM 3a- | fOuama MLA. | anekTpoobopyio- 2011, CI16: Jlann
HATUSIM BaHMS
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http://minobrnauki.gov.ru/
http://elibrary.ru/
http://www.e.lanbook.com/
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6. MATEPHAJTbBHO-TEXHHYECKOE OBECIIEYEHUE
YYEBHO JUCLHUIIAHBI (MOY.JIsT)

6.1. Aynuropun

HauMenoBanue crienuaibHBIX ITIOMEIIE-
HUI ¥ HOMENICHUN IS CAMOCTOSTEIILHOMN
paboThI

OCHaH_IeHHOCTB CIICLIMAJIbHBIX ITOMEIICHHUHN U 110-
MEIICHUM JJIA CaMOCTOSITeILHOMI pa6OTBI

YuranabHblid 3a1. Aynuropus Ne 2-252 -
II xopmyca miis caMOCTOSTENbHOU pabo-
Tel. 347740, PoctoBckas 006:1., 3epHo-
rpajckuii paioH, r. 3epHorpan, yia. Co-
BeTcKasg, 1oM Ne28/30.

Nmeercss 5 KOMIBIOTEPOB, OOBEIWHEHHBIX B JIO-
KaJIbHYIO CETh C BBIXOJIOM B ceTh Internet.
[Tepuoanueckue u3naHus IO HAPABIECHUIO MOAT0-
TOBKH

DJIeKTPOHHBIH YUTAJBHBIN 3aJ1. AyJIu-
topuss Ne 2-170 6 — Il xopnyca nns ca-
MOCTOSITeNIbHOU paboTel. 347740, Po-
CTOBCKasi 00J1., 3epHOrpaJCKUi paiioH, T.
3epHorpan, yi. Coserckas, qom Ne28/30.

Nmeercs 10 KoMIBbIOTEPOB, OOBETMHEHHBIX B JIO-
KaJIbHYIO CETh C BBIXOZOM B ceTh Internet, ¢ nocry-
IOM K  3JEKTPOHHO-OMOIMOTEUHOW  cucreme
«Jlamb» u DBC «YHuUBepcuterckas OuONMMOTEKA
onnann», CIIC «Koncynprant Ilmroc: Bepcus
[Ipod». Benércs menuareka — umeercs 1458 snex-
TPOHHBIX TEKCTOB M3/1aHU.

1-324 Aynmurtopus IS JEKIWH, MPaKTH-
YECKHX 3aHITUN ¥ KOHCYJIbTAIU.
Aynuropus s TEKYyIIero KOHTPOJS |
MIPOMEKYTOUHOU aTTECTAIIHH.

JlaGoparopus 3IEKTPONUTAIOUINX CUCTEM
U DJIEKTPUYECKHUX CETEM.

347740, PocroBckas o001., 3epHOrpan-
CKUI paloH, I'. 3epHOrpasn, yi. uM. JleHun-
Ha, 10oM Nel9.

JlabopaTtopubie ctenasl (10 mT.) ¢ MomensiMu
ANEKTPONUTAIOIINUX CUCTEM, U DJIEKTPUYECKUX Ce-
Tel, BKJIIOYAIONIME CIEeAyIoliee Oo0opydoBaHUE:
Tpanchopmartopel  Hanpsokenuss — HTMUM-10,
3HOM-35; HOM-35, HOM-10; tparcdopmaTtopsl
toka - TIIOM-10, TIUIY-10, TKJI-10, TK-20,
TOHI-35; crenn YIIC-62; kommiekt K-505; pasz-
psanauku - PT®-10, GZ-12,7, GZ-0,66, PBH-0,5;
npenoxpanutenu - [1K-10, TIKT-10, [TH-2, T1P-2,
I[ICH-1010O, ITIT-A/3.

MynpTuUMeAUMHBIA [POEKTOp NepeHocHou Acer
X1111

[lnakaTHOE X035CTBO

ITocagounbix mect 18

1-321 — JTaGoparopusi peleiHOM 3alUThI.
347740, PocroBckast 001., 3epHorpaj-
CKUl palioH, I. 3epHorpas, yi. uM. JleHu-
Ha, 1oM Nel9,

KommiekT tumnoBoro yue6Ho-1abopaTtop HOTO 000-
pynoBaHus «JnekTposHepretukay I391-OPCK-H-
K — 1 mT.,, TUMOBOW KOMILIEKT JaOOpaTOPHOTO
obopynoBanus «QnekTporHeprerukay 391-H3-C-
K, a Takxke nabopaTopHble M HUCHBITATEIbHbBIE
cternbl (14 mT.) AN CHATUSA 3alIUTHBIX XapakTe-
PHUCTHK pejie, CTEH]Ibl C pa3IMYHbIMU, B TOM YHCIIE
U COBPEMEHHBIMU BUIAMH 3aLLUT, PEJIE€ U HMHOTO
o0Opy/noBaHUs, HUCHOJB3YEMOTO B  JJIEKTPO-
JHEPreTUYECKUX CUCTEMAaX aBTOMATUKHU M TelleMe-
XaHuku, B ToM uucine VYIIC-62; 3THU-0,4; TpaHnc-
¢dopmaropsr Toka TILI-10; TK-20; BA®-85M;
anexkTpomarHutHele pene tuna PT-40; PTB-1; PH-
53; PII-25; PII-252; PII-255; PY-21; uHayKuuoH-
Hble pene - PT-80; PT-85, momynmpoBOIHUKOBEIE
pene, OJIOKU pereHOM 3alIUThl pa3IMYHOrO THIIA U
HazHaueHusa, koMmmiekr K-505, JIATP, xounmenca-




TopHasi Oarapesi, BOJbTMETP, MOJENb 3JIEKTpHUe-
CKOH ceTH BOJBTON00ABOYHEIN TpaHChOpMaTOp,
BaTTMETP, aMIIEPMETPhI, MOJIENb JIMHUU C JIBYCTO-
POHHUM TMUTAHUEM, MOJIEIb HArpy3Ku, CTaTHYe-
ckuii aHanm3arop kaudectBa Hanpsokenus (CAKH),
aHayn3arop HecunycougaibHocTH (AH), cexynno-
Mep; komiuiekt 3TU-0,4; crarimonapHoe Harpy3ou-
HOE YCTPOWCTBO; TpaHCHOpPMATOpP TOKA; amIep-
MeTpel 10 10A; u3mepuTenbHblii TpaHc-GopmMaTop
toka TIIJIM-10; snekTpoMarHuT OTKIIIOYEHMS; aM-
nepMeTpbl 10 S0A; MarHUTHBIN MyCKaTellb; TPaHC-
¢dopmaropsr Toka TK-20; perynstop Toka YIIBP-
LJI; pene tuna PCT; Kommektnas 3ammra K313
st BJI 10 kB; Crenn s nabopatopHoit paboThl
«YnpasieHue BaKyyMHBIM BbIKItOyaTeineM BB-
TEL ¢ npuonom BY/TEL -100/220-12-03A.
[InakaTHOEe XO3SUCTBO, CTOJNBI, JOCKa MEJIOBasi.
[Tocagounbix mect 14.

2-349a IlomemieHue I XpaHEHUS H
NpOPUITAKTUIECKOTO 00cIyKUBaHUs
y4eOHOro 000pyAOBaHHUS.

347740, PocroBckas o001., 3epHorpan-
CKuil paiioH, r. 3epHorpajn, yia. Coset-
ckast, 1oMm Ne28/30

Crnenuanu3upoBaHHas MeOelb U 000pyAOBaHUE
Il XpaHEHHUS U MPOQUIAKTHIECKOTO 00CITyKUBa-
HUs yueOHOTro 000pyA0BaHUS

7. METOAUYECKHUE YKA3AHUS 1151 OBYUAIOLUXCSI IO
OCBOEHMIO YYEBHOM JUCHUIIIMHBI (MOY.15T)

Bun yueOHbIX
3aHATHI

OpraHI/I3aHI/I${ ACATCIIbHOCTHU CTYICHTA

Hanucanue KOHCIEKTa JEKIMHA: KpaTKO, CXEMAaTUYHO, MOCJIEJOBATEIBHO
(UKCUPOBATh OCHOBHBIE IOJOXKEHUS, BBHIBOJBI, (OPMYIUPOBKH, 00001IIE-
HUS; TOMeuYaTh Ba)KHbIE MBICIH, BBIACNATH KJIIOUEBBIE CJIOBA, TEPMUHBI.
IIpoBepka TEPMHUHOB, IOHATUH C IOMOINBK SHUMKIONEIUMN, CIOBApEH,
CIPAaBOYHUKOB C BBIUCHIBAHMEM TOJIKOBAaHMM B TeTpajb. O003HAUUTH BO-

Jlexums IIPOCHI, TEPMHUHBI, MaT€puai, KOTOPbIA BBI3bIBAET TPYIHOCTH, IIOMETUTH U

TUN) U JIp.

MOTBITATHCSI HAMTH OTBET B PEKOMEHIyeMou juteparype. Eciau camocros-
TETBLHO HE yAaeTcs pa3o0parhCcs B MaTepHalie, HE00XoauMo chopmyaupo-
BaTh BOMPOC U 3a7aTh MPENOJaBATENI0 Ha KOHCYIbTAIlUHU, Ha MPAKTUYECKOM
3aHATHUHU. y)IeJ'II/ITI) BHUMAHHUE CICAYIOIIUM IMOHATUAM (nepeqncneHI/Ie TIOH -




[IpakTnueckue
3aHATUS

[IpopaboTka paboueii mporpaMMebl, yaemsss 0co00¢ BHUMAHUE IENISAM U 3a-
JadaM, CTPYKTYpe M COJIEP’KaHWIO0 JUCHUIUTHHBL KOHCIEKTUpOBaHUE HC-
TOYHUKOB. Pa0oTa ¢ KOHCHEKTOM JICKIIHMiA, MOJArOTOBKAa OTBETOB K KOH-
TPOJBHBIM BOIMPOCAM, MPOCMOTP PEKOMEHIYyEeMOH IUTEpaTyphl, padora C
TEeKCTOM (yKa3aTh TEKCT M3 UCTOYHMKA W Jp.). [IpociymmBanue ayawo- u
BUJICO3aIMCEH 0 33aJJaHHOM TeMe, PEUIeHHEe pacueTHO-TpaduuecKux 3ana-
HUH, pelieHne 3a/1a4 110 aJrOPUTMY H JIp.

KypcoBas pabota

KypcoBast pabora: n3ydeHue HaydyHOH, yuyeOHOW, HOPMATUBHON U JAPYrou
autepatypsl. OTOOp HE0OX0IUMOTO MaTepuaia; GOpMUPOBAHUE BEIBOJIOB U
pa3paboTKa KOHKPETHBIX PEKOMEHAAINA 10 PEIICHUIO MOCTAaBICHHON LIeTH
Y 33/1a4d; NMPOBEICHUE NMPAKTUYECKUX HCCIIENOBAaHUN 1O TaHHOW Teme. H-
CTPYKLHS IO BBIIOJHEHHUIO TPEOOBaHUN K OPOPMIIEHUIO KYpPCOBOIl pabOThI
HAXOJIUTCA B METOJUYECKUX YKa3aHUSIX 0 JUCIUIUIMHE.

JlaGopaTopHas
pabora MeTtonuyeckue yka3aHus 110 BBIIIOJIHEHUIO Ja0OPAaTOPHBIX paboT U Jp.
[ToaroroBka k | Ilpy moAroToBKe K 3K3aMeHy HEOOXOIMMO OPUEHTHUPOBATHCS HA KOHCIIEKTHI
HK3aMEHY JICKIMA, PEKOMEHTyeMYIO JIUTepaTypy U Ap.




[Tpunoxenue 2
JIucT nepeyrBepaxaeHusi pado4eil NporpaMmbl Y4eOHOH AU CHUIIMHBI
Pabouas nporpamma ogo6pena ua 202 /202 yueOHBIH T/,

[Ipotokon Ne  3acenmanust Kadepbl OT «  » 202 .

Benymmnii npenonaBaresnb

3aB. kadenpoit
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