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[Ipu pazpaboTke paboueli mporpaMMbl Y4eOHON TUCIUTIIIMHBI B OCHOBY TIOJIOKCHBI:

1.®T'0OC BO — 6akanaBpuat 1o HampaplieHUIO MoAroToBku 13.03.02 DieKTposHEepreTHKa M dJeK-
TPOTEXHUKA, YTBEPKICHHBIN npukazoM MunHucTepcTBa 00Opa3oBaHuss W Hayku POD
oT «28» deBpans 2018 r. Ne 144,

2. [Ipuka3 MuHucTEepCTBa HAYKH U BBICIIEro oopazoBanus Poccuiickoit deaepanun ot «26» HOAOPs
2020 r. Ne 1456.

3. YueOnslii Tiiad 1no npopumno «DIeKTpocHad)keHue» (ro Hayana nmoarotoBku 2025 r.) ogobpen
VYuenbiM coBeToM A30Bo-UepHomopckoro nnxenepuoro nHcturyra @®I'bOY BO Jlonckoii 'AY.
[Tporokon Ne 6 ot «19» depans 2025 T.

Pabouas mporpamma y4eOHON auCHUILTUHBI «PeseiiHas 3anmmTa U aBTOMAaTH3alus JIEKTPOIHEpre-
TUYECKUX CHCTEM» 0JI00peHa Ha 3acenanuu Kadeapsl «DIEKTPOIHEPTETUKA U TETUIODHEPTCTHKAY
[Iporokon Ne 7 ot «24» mapra 2025 1.

N.o. 3aB. xadenpoit M.M. Vkpauniien

PaGouas mporpamma yueOHOU muciuminHbl «PeseifHas 3ammTa U aBTOMaTH3aIMs dJIEKTPOIHEepre-
TUYECKUX CUCTEM» PEKOMEHJ0BAaHAa K HCIIOIb30BaHHUIO B yUeOHOM Ipoliecce Ha 3aceaHuu Meronu-
YECKOM KOMHUCCHMU 110 HampasieHusM noarotoBku 13.03.02 u 13.04.02 — DnekTposHepreTuka u
AIEKTPOTEXHUKA

[Iporokon Ne 5 ot «27» mapra 2025 1.

IIpencenarens METOAMYECKON KOMUCCUU O.b. 3a0poauna

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

1.1 Ieau ocBoeHusi y4eOHOW TUCUMIIIMHBI (MOXYJIs1)

Teopernueckas U MpakTHYECKas MOATOTOBKA Oyaymux OakalaBpoB B 00JIACTH IIEKTPOIHEP-
TETUKHA M 3JIEKTPOTEXHHUKH, KOTOpass HEOOXO0IMMa ISl CUCTEMbI 3HAHUM M MPAKTUYCCKUX HABHIKOB
1o 3(QGEKTUBHOMY YIPABICHUIO MOTOKAMH 3JIEKTPOIHEPTUU HA OCHOBE MPHUHIIMIIOB MOCTPOCHHUS
peNeHOM 3alIUThl 1 ABTOMATU3AIMH YJICKTPOIHEPTETUIECKUX CUCTEM.

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

VYyeOnas mucuumuinHa «PenefiHas 3amuTa ¥ aBTOMATU3aLMs 3JIEKTPOIHEPTreTUYECKUX CH-
CTeM» OTHOCHUTCA K 4acTH, (HPOpMUpPYEMOIl ydacTHUKaMH 00pa30BaTEeJIbHBIX OTHOLIEHUH.

N3ydyeHne naHHOM TUCLMIUIMHBI Oa3upyeTcsi Ha OCBOCHUM CTYJEHTaMM CJEIYIOIIMX JUCLU-

IIJIUH.

- «Teopernyeckne OCHOBBI ANEKTPOTEXHUKIY;

- «[IepexoiHbIe IPOLIECCH] B AJIEKTPOIHEPTETUUECKUX CUCTEMAX);

- «DneKTpocHa0KEHUEY;

- «CHucTeMBl J1eKTPOCHA0KEHNS TOPOIOB U IPOMBILIICHHBIX TPEAIPUATHII;

- «DJeKTpuUecKas 4acTbh MEKTPOCTAHIMNA U TOJCTaHIIUI».

OcBoeHne [JaHHON JUCHMIUIMHBI HEOOXOAUMMO I 3()()EKTHBHOrO ydyacTHs B HAy4dHO-
HCCIIEIOBATENbCKON paboTe, MPOXOKAECHUSI TEMAaTUYECKUX NPAKTUK U BBINOJIHEHUS DPA3/EiioOB Bbl-
MyCKHOW KBaJIU(UKAIIMOHHOMN pabOTHI.

1.3 Ilnanupyembie pe3yabTaThl 00y4eHHS MO TUCIUIJIUHE, COOTHECEHHbIE ¢ HHIUKATO-
paMM J0CTH:KeHUsI KOMIeTeHIHii

W3ydeHre NUCHUIUIMHBI HAIIPaBICHO Ha (GOpMUPOBAaHUE MPOPECCUOHANBHBIX KOMIETEHIIUH,
HEOOXOIMMBIX JIJIS PEIIeHUs 3a71a9 MPOo(heCCUOHATLHOW JIEATEIIBHOCTH U 00ECTICYHBAIOIINE TOCTH-
KEHHE IJIAaHUPYEMbIX Pe3yJIbTaTOB OCBOEHUS 00pa30BaTeIbHOM IPOTrPAMMBI.

ITnanupyemble pe3yabTaTbl 00y4eHUs

Kon
Conepxanue Kon n naumeHnoBanue uH-
KOMIIe- dopmupyemble 3HaHUS, YMEHUS U
KOMIIETEHIINH JMKaTOpa JOCTHKECHHUS
TEHIHN HaBBIKH
KOMIIETEHINH
3HaTh: METOJMYECKHE U HWHCTPYKTUB-
Hbl€ JOKYMEHTBHl perjaMeHTHPYIOIIHe
JEATENIBHOCTD PEJIEHIINKA
VK-2.1. @opmymupyer B | YMeTh: (OpPMYIHpPOBAaTH B pamMKax IIo-
CriocoBen paMKax MOCTABJICHHOM IIEJIN | CTABJICHHOM II€JIM IPOEKTa COBOKYII-
OIIDEIICIATE MIPOEKTa COBOKYIHOCTh 3a- | HOCTh 3a/1a4, 0OECIEeUnBaOLIUX €€ JI0-
pedl nady, oOecCleuyuBaloIIuX €€ | CTUXKEHUE
Kpyr 3ajgad B
JOCTUKEHHE Bnagers:  HaBbIKaMM ~ PYKOBOJCTBa
paMKax TIOCTaB-
YK-2 CIIO)KHBIMH M ONACHBIMM paboOTaMH IO

JICHHOM LIeau |
BbIOUpaTh  OII-
TUMalbHEIE
CIIOCOOBI

chopMyTUpPOBAaHHOMY B paMKax IIO-
CTaBJICHHOM 1IeTTU MPOEKTA IIIaHy

VK-2.2. BwiOupaer Hau0o-
nee 3(QeKTuBHbIN Crocoo
pemicHud 3aaa4, YUYWUTbIBas
JCUCTBYIOIIME  TIPABOBBIC
HOPMEI n UMCIOIIHECA
YCJIOBUSI, PECypChl W Orpa-

3HaTh: HOpPMATHBHBIC, MPABOBHIE JIOKY-
MEHTBI, PErIaMEHTUPYIOIIHUE JIEATEb-
HOCTh TIPH PEIICHUH 3a7a4 0 IKCIUTya-
TAI[UU PEJICHOMN 3aIUTH K aBTOMATHKU
YMeTb: oOecneunBaTh PAMOHAIBEHOE
pacxoJIOBaHUE PECYPCOB U MaTEPHUATIOB




HUYCHUA

U1 9 (HEKTUBHOTO PEIICHUN 3a/1a4
Brnaners: HaBeikamMu BbIOOpa 3¢ dek-
TUBHOTO CIlOcO0a MpH pEUIeHUH 3a]ad
[0 AKCIUTYyaTalluy PEIEHHON 3allUThl U
ABTOMATHUKH B YCJOBHSIX OTpaHUYEHUS
PECYPCOB U MaTEpHAIOB

CnocobeH  co-
30aBaTh M IIOJ-
JepKuBaTh  0€3-
OIAcHBIE  YCIIO-
BUS  JKU3HEIES-

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

3HaTh: OCHOBHBIE HOPMAaTHUBHBIC IIOKY-
MEHTBI, periiaMEeHTUpYIole Oe30mac-
HYIO SKCIUTyaTalMi0 3JIEKTPOoOOpyI0-
BaHUA

YMeTb: KinaccuuIpoBaTh MEpOIPHSI-
THS TIO CO3/IaHUIO U TOJJIEPKAHUI0 Oe3-
OMaCHBIX YCJIOBUH TpyAa B 3JIEKTPO-

VK-8 TEJILHOCTU, B TOM | HEJICATEILHOCTH, B  TOM | YCTAHOBKaX Ha OpraHU3alMOHHBIE U
YUCJIE MpPU BO3- |UYKMCJIE MPU BO3ZHUKHOBEHUH | TEXHUYECKHUE
HUKHOBEHUU Ype3BbIYAHBIX CUTYaLIHI Bmagers: HaBBIKAMH CaMOCTOSTEIILHOTO
Ype3BbIYANHBIX Moucka WH(GOpPMAIMK O CO3JaHUU U
CUTyaLil HNoJIepKaHUM  O€30IacHBIX  YCIOBUM
TpyJla B D3JEKTPOYCTAaHOBKAaxX MpU HX
SKCIUTyaTaluu
I1K-1 Crocoben [1K-1.1. Bemomnuser c6op u | 3HaTh: METOMABI MOATOTOBKH HCXOIHBIX
y4acTBOBAaTh B | aHAJIU3 JAHHBIX JJISl MPOEK- | TAHHBIX JUIST MIPOCKTUPOBAHUS
MPOCKTUPOBAHNUU | THPOBAHUSI CUCTEM 3JIEK- | YCTPOMCTB pENeHON 3aluThl U aBTO-

CHCTEM DJICKTPO-
cHaOxeHuss O0b-
E€KTOB

TPOCHAOXKEHUST 00BEKTOB

MaTUKH

YMeTb: NPUMEHATH CIIPpaBOYHbIE MaTe-
puasbl, aHAIU3UPOBATh WH(OPMAIUIO B
o0JacTd MPOEKTHPOBAHHUS YCTPOWCTB
pENEHHON 3alUThl U AaBTOMATHKH
Bnagers: HaBblkamu cOopa U aHaiu3a
CIIPABOYHBIX MATEPUAJIOB JIJI MPOECKTHU-
POBaHMS YCTPOMCTB PEJICWHOMN 3allUThI
Y aBTOMAaTUKHU

[1K-1.2. BseiGupaer TuMO-
BbIE TPOEKTHBIC PEIICHHS
CHCTEM 3JIEKTPOCHAOKEHHUS
00BEKTOB

3HaTh: TUIIOBbIE MPOEKTHHIE PEIICHMUS,
OPraHU3YIOIINE CUCTEMBI PEJICHHON 3a-
IIUTHl U aBTOMAaTHU3allUU DJIEKTPOCHAO-
JKeHUs 00BEKTOB

YMeTb: NPUMEHATH THUIIOBBIE TPOEKT-
HBIE pEUIeHUs, I CUCTEM pEeIeHHON
3allUTBl M aBTOMATHU3ALUU DIIEKTPO-
CHA0XXEHHS 00HEKTOB

Brnagetrb: HaBbIKaMU BbIOOpa THUITOBBIX
MPOEKTHBIX PEIICHUH, 00eCIeUrBAIOIIIX
CUCTEMBbI peJIeiiHON 3alIUThl U aBTOMa-
TH3AITUHU DJIEKTPOCHAOKEHUST 00OHEKTOB

IK-1.3. O06oCcHOBBIBaET
BBIOOp MapamMeTpoB 3JIeK-
TPOOOOPY/AOBaHUS  CUCTEM
IIEKTPOCHAOKEHUS

3HaTh: HOPMATUBHbBIE JOKYMEHTHI IO
000CHOBaHHUIO U BHIOOPY TMapamMeTpOB
CHUCTEM PEJIEHOM 3alUThl U aBTOMATH-
3aIUH VI AJIEKTPOCHAOKEHUS

YMeTh: MOJIb30BaTbCSI HOPMATHUBHBIMHU
JIOKYMEHTaMU Mpu 00OCHOBAHUU U BBI-




Oope mapaMeTpoB PEIICHHOW 3allUTHI U
aBTOMAaTH3allMM JUII CHUCTEM 3JIEKTPO-
CHaOXCHUS

Brnaners: HaBbIKAMH NPUMEHEHHSI HOP-
MaTHBHBIX JOKYMEHTOB MpH 0OOCHOBa-
HUU M BBIOOpE MapaMeTpoB peleiHON
3alUThl U aBTOMATH3AlUHU JJISI CUCTEM
INEKTPOCHAOKEHUS

[IK-1.4. YyacTByeT B pas-
paboTKe JOKYMEHTAIMH JIJIs
OTIENBHBIX Pa3lIeNIOB MPO-
eKTa AIIEKTPOCHAOKEHUS
00BEKTOB

3HaTh: METO/bI MPOSKTUPOBAHUS U pa3-
paboTKH JOKYMEHTAI[MH pPa3JesioB pe-
JICHOM 3aIIMUTHI U aBTOMATU3allUU MPO-
€KTOB 2JIEKTPOCHA0KECHUS 0O BEKTOB
YMeTh: NpOEKTUPOBATH pas3denbl pe-
JIEWHOMW 3aIllUThl U aBTOMATU3ALMU TIPO-
€KTOB JJICKTPOCHAOKEHHSI 00BEKTOB
Brnaners: HaBbikamu odopmileHUs J10-
KyMEHTAllUU Pa3esioB peleiHon 3amiu-
THI WM aBTOMATH3AIMH TPOCKTOB JJICK-
TPOCHAOKEHUS 0OBEKTOB

[IK-1.5.  JleMoHCcTpUpYyeET
[IOHMMaHHE  B3aUMOCBSA3H
3aa4 TMPOEKTUPOBAHUSA U
9KCIUTyaTallul CUCTEMBbI

3HaTh: TEXHHYECKYIO JOKYMEHTAIHIO 110
OOCIIy’)KMBAaHHIO M OJKCIUTyaTallUd CH-
CTEM pEJEeMHON 3alUThl U aBTOMATH3a-
UM B TPOEKTAX HIEKTPOCHAOKEHUS
00BEKTOB

VYMeTb: MoIb30BaThCs TEXHUYECKOM 110-
KyMEHTAllMe 10 OOCIY)KUBAHHIO U
9KCIUTyaTallil CUCTEM pelledHON 3alu-
TBI ¥ aBTOMATU3aLUU

Bnaners: mnoHMMaHuEM B3aMMOCBS3U
MPOEKTHBIX pELIeHUH C 3ajadyaMu 00-
CIIy’)KUBAHUSI M SKCIUTyaTalldd CHUCTEM
pENEHHOM 3alMThl U ABTOMATU3ALIUU

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

[1K-2.1. Ilpumenser cpen-
CTBa, KOMIIBIOTCPHBIX TEX-
HOJIOTHH U1 0(OpMIICHHS
MPOEKTHOM U paboueil mo-
KyYMEHTAllUl CHUCTEM DJIeK-
TPOCHAOKEHUS

3HaTh: COBPEMEHHBIE KOMIIBIOTEPHBIE
MporpaMMbl st 0(OPMIICHUSI TPOEKT-
HOW W pabouell JOKyMEHTAalMM IO pe-
JIEMHON 3aluTe W aBTOMATH3aIllMU CH-
CTEM DJIEKTPOCHAOKEHUS

YMeTb: PUMEHATh COBPEMEHHBIE KOM-
IbIOTEpHBIE TPOTrPaMMBbI NpH odopmite-
HUU MPOEKTHON U pabouell JOKyMeHTa-
LMY 110 PEJIEHHON 3alluTe U aBTOMAaTH-
3allMM CUCTEM 3JIEKTPOCHAOKEHUS
Biagers: HaBbIKAMM  HMCIOJIb30BaHUSA
COBPEMEHHBIX KOMIBIOTEPHBIX  MPO-
rpamMm Jisi opOpMIIEHUS] TPOEKTHOU WU
pabouell JOKyMEHTAIlUU TIO PEJICHHON
3allUTEe U aBTOMATU3ALMU CUCTEM DJICK-
TPOCHAOKEHUS




[IK-2.2.  JlemoHCTpHpYET
3HaHWEe  TpeOOBaHUU K
0(hOpMIICHHIO TTPOSKTHOW U
paboueil nOKyMeHTanmud |
YMEHHE BBIIOJIHATH 4YepTe-
KU CHCTEM JJIEKTPOCHAO0-
KEHUSI M DIICKTPOTEXHHUYE-
CKHMX YCTPOMCTB

3HaTh: TUMOBBIE TPeOOBaHHSA K OPopM-
JICHUIO TIPOEKTHOW U paboueil JOKyMeH-
TaI[U¥, [IPaBUJIa BBIMOJIHEHUS YepTexKel
CUCTEM AIIEKTPOCHAOKEHUS u
YCTPOMCTB pEIECHHON 3alUThl U aBTO-
MaTUKH

YMeTb: 0opMIITh MPOCKTHYIO M pado-
Yyl JIOKYMEHTALMIO, BBINOJHATH 4Yep-
TEXH CHUCTEM JJIEKTPOCHAOXKEHUS W
YCTPOMCTB PEIEHHON 3alUuThl U aBTO-
MaTHKU

Brnaners: HaBbikamu oopmieHHS TPO-
€KTHOU W pabodeil TOKyMEHTAIluU, Yep-
TEXEH CHUCTEM DJJIEKTPOCHAOKEHUS H
YCTPOMCTB pEICHHON 3alUThl U aBTO-
MaTHKH

Criocoben ompe-
JeJATh TIapaMeT-
pbl  2JIEMEHTOB

CHCTEMBI  DJICK-
TPOCHAOKEHHS
00BEKTOB

I1K-3.8. Criocoben ompese-
JSITh OCHOBHBIE TMapaMeTphl
YCTPOMCTB peeHHON 3allu-
Thl W aBTOMATHU3allUUd CH-
CTEeM 3JIEKTPOCHAOKEHUS

3HaTh: METOJbI AHAJIU3a U pacyera BTO-
PUYHBIX JJIEKTPUYECKUX LENEH peei-
HOM 3aIMTBhl ¥ aBTOMATH3allMM CHCTEM
3JIEKTPOCHAOKEHUS

YMeTh: NpakTUYECKH HUCII0JIB30BATH Me-
TOJIbl OIPENEICHUs] OCHOBHBIX Iapa-
METPOB PEJIEHHOM 3alIUThl U aBTOMATU-
3allUU CUCTEM AJIEKTPOCHAOKEHHS
Bnaners: HaBbIKaMHM oOmpeneneHus U
OLICHKH OCHOBHBIX IapaMeTpPOB peiei-
HOM 3aIlUTBHl M aBTOMATH3alMM CHCTEM
3JIEKTPOCHAOKEHHUS

Criocoben ompe-
JCTISITh  PEYKHMBI
paboThl  cucTeM
AIIEKTPOCHAOMKE-
HHS OOBEKTOB

I1K-4.6. Criocoben ompee-
JISATh PEKHUMBI PabOTHI BO3-
OOHOBIISIEMBIX HMCTOYHUKOB
SHEPTUU

3HaTh: METOJbI ONPEICICHUS U OLIEHKU
PEXKUMOB PabOTHI BO3OOHOBIISIEMBIX HC-
TOYHHKOB SHEPIUM JUIsl MUTAaHUA Lenei
pENEeHON 3allMThl W aBTOMATH3ALMHU
CUCTEM DJIEKTPOCHAOKEHUs

YMeTh: NMPakTUUECKH UCTIOIb30BaTh Me-
TO/BI ONPENENCHUS U OLIEHKU PEXUMOB
paboThl BO30OHOBISIEMBIX HCTOYHHKOB
SHEPrUU IS NATAHUA LETIENH PEeIeHHOU
3alUTHl U aBTOMATH3allUd  CHUCTEM
JIEKTPOCHAOKEHU S

Brnaners: HaBbIKaMu OMpeACNiCHUS U
OILICHKH PEXHMOB PabOTHl BO30OHOBIIS-
€MbIX HMCTOYHHKOB JHEPTUU I THTa-
HUs LENed pelerHON 3aluThl U aBTO-
MaTH3aIIU CUCTEM DJICKTPOCHAOKEHUS

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

[IK-5.4.  JlemoHcTpupyeT
3HaHHUA 10 00ecTeyeHuIo
3alaHHBIX [apaMeTpoB U
PEXKUMOB paboTsI
YCTPOMCTB pEJIEMHOMN 3a1u-
Thl 1 ABTOMATH3aINH

3Hath: CrocoObl pacyeTra peXKUMOB pa-
O0TBHI CHCTEMBI AJIEKTPOCHAOKEHHS 00B-
€KTOB JIJIsl oOecredeHus] IMapaMeTpoB
cpabaThlBaHUS YCTPOMCTB peseifHon
3alIUThl U aBTOMAaTH3alUN

YMeTh: MpaKkTHYECKH MOJT KOHKPETHBIC




€KTOB

peXUMBI PabOTHI CHCTEMBI 3JICKTPOCHAO-
XKEHUsI OOBEKTOB PACCUUTHIBATH Iapa-
METpbl CpabaThIBaHUS YCTPOHCTB pe-
JICHOM 3alUThl M aBTOMATH3aI[UU
Bnagers: HaBblkamu oOecriedeHus 3a-
JaHHBIX PEXKHMOB pPAaOOTHl  CHUCTEMBI
AJIEKTPOCHAOKEHNSI OOBEKTOB IMPU TTOMO-
L1 YCTPOMCTB PEJICHOMN 3aIlUThl U aB-
TOMAaTHU3AINH

2. OCHOBHASA YACTb

2.1. O0beM yueOHOI JMCUMIJIMHBI M BU/IbI y4eOHOH padoThl

Ounas ¢popma o0yueHust

Bcero gacos/ Cemectp
Bun paGothl Ne7
3a4. eAMHHUIL
AyIUTOpHBIE 3aHATHS (BCEro) 108 108
B ToMm unce:
Jlexrum (J1) 36 36
[Tpaktuueckue 3ansatus (I113) 36 36
JlaboparopHbie pabOTHI 36 36
CamocrositesbHas padora cryaenta (CPC) (Bcero) 180 180
B Tom uncne
Kypcosast paborta 36 36
Hpyrue Bugsl CPC 144 144
Bun arrecranun DK3aMeH ) £
HUTOIO: 4acoB 288 288
OO01ast TPY10eMKOCTh | 3a4. JMHUIL 8 8




3aounas popma o0yueHus

Bcero wacos/ | Cemectp Cemectp
Bun paboter
3a4. eIMHUIL Nod No5
AyAuTOpPHBIE 3aHATHS (BCET0) 30 4 26
B ToM uncne:
Jlexuuu (JI) 8 2 6
[TpakTueckue 3anstus (113) 12 2 10
JlaboparopHbie pabOTHI 10 - 10
CamocrositesibHas padora cryaenra (CPC) (Bcero) 258 32 226
B ToM uncine
KypcoBoii npoekt KII - - -
(pabora) KP 36 _ 36
CamMonoIroToBka: mpopaboTKka KOHCIEKTOB JICKIIUH, 213 32 181
y4eOHHMKOB M y4eOHBIX TTOCOOMH, MOATOTOBKA K J1a00-
paTOPHBIM W TIPAKTHYECKUM 3aHATUSAM, TEKYIIEMY
KOHTPOJIIO
CPC B nepnoj NnpoMe;KyTOYHOMH aTTeCTALUM 9 - 9
Bua npomexyTOuHOM aTrTecTanuu:
Ox3ameH (D) C) - C)
HUTOTIO: 9acoB 288 36 252
0o01Iasi TPYA0EMKOCTb | 3a4. CIMHHII 8 1 7
2.2. Conep:xanue y4eOHOM QU CHUIIIHHBI
Conepxanne pa3aeiioB (MOAYJIeH) yaeOHOU JUCIIUILTAHBI
Ne Konapr
WH/IMKa-
ce-
MeCT HaI/IMeHOBaHI/IGV TOPOB
pa paszena yueOHoit Copepxanue pa3fena B AMIaKTHUECKUX €IUHULAX JOCTHU-
JUCITUTUTAHBI KEHUS
OYH.
(3.0.) KOMITIC
TEHIUH
1 2 3 4
7 Paznen 1. Beenenne.| Beenenue. OcHoBHble (yHKIMH 3amuT. TpeboBanus k | [1K-1.2;
(4,5) | CtpykTypHas cxema | yCTPOHCTBaM pelneifHo# 3amuTel ¥ aBToMmaru3aruu | [1K-1.3;
3aIUTHI aIIeKTpodHepreTndeckux cucteMm. CtpykrypHas cxema | [1K-4.6
peNeHbIX 3alUT, HA3HAYE€HUE OCHOBHBIX 3JIEMEHTOB
Paznen 2. [ToBpexxneHnss 1 HEHOPMaJbHBIE PEXHUMBI paboThl cu- | YK-8.2;
XapakTepucTUKH CTEMBI DJIEKTPOCHA0KEHUS U €€ OTAeNbHbIX dneMeHToB. | [1K-1.1;
TOKOB M Hampsibke- | BekTopHble [uarpamMmbl TOKOB U HampspkeHui mpu ko- | [1K-1.4;
HUIl B HeHOpMaib- | poTkuX 3ambikaHusax (K3) m omHodasubix 3ambikanusx | [1K-1.5;
HBIX M aBapUHHBIX | HA 3€MJIIO B CHCTEME AJIEKTPOCHAOKEHHUS
pexumax — pacrpe-
JEIUTEIbHBIX AJIEK-
TPUYECKUX CETEN
Paznen 3. Tpanchopmaropsl HampspkeHusi, ux HazHauenwe wu | [1K-1.1;
N3meputenbHbie npuHIHI AeicTBHs. Cxembl coenuHeHus u norpemHo- | [1K-1.2;




npeoOpa3zoBarenu CTH TpaHC(HOPMATOPOB HAMNpsDKEHUs, ucnoiab3yeMmbix B | [1K-1.3;
peneiinoit 3ammre. Tpanchopmaropsl Toka, ux HasHa- | [IK-1.4;
YeHue W mpuHIMN aerictBus. Cxembl coequnenus u no- | [1K-1.5;
IPEIIHOCTH TpaHC(HOPMATOPOB TOKa, Hcmonb3yembix B | I1K-3.8
peseiHOM 3anuTe
Paznen 4. MakcuMalbHas TOKOBas 3alluTa M TOKOBasi orceuka, | YK-2.1;
MakcumaibHbIe NpUHIUI UX AeicTBus. CxeMbl BKIOUeHus TpaHncdop- | YK-2.1;
TOKOBBIE CTYIIEHYa- | MATOPOB TOKAa W peJie: cxema MoJHOoW 3Be3nbl, cxema | [1K-1.1;
ThI€ 3aIIMTHI JMHUI | HEMOJIHOM 3Be3/bl, CXeMa BKIIIOUEHUS Ha pa3HocTh To- | [IK-1.2;
KOB JIByX (pa3, cxema TpeyroiapHuka, GpuibTp TokoB HY- | [TK-1.3;
neBol mocnenoBarenbHOCTH. Ilpumepsr BoimonaHeHus | [1K-1.4;
CXEM TOKOBBIX 3aIlIUT HA MOCTOSSHHOM U mnepeMeHHoM | [1K-1.5;
omnepaTuBHOM ToOKax. Pacuer mapamerpoB, ob6macts | [1K-2.1;
NPUMEHEHHUS, JOCTOMHCTBA W HemocTatku. Tokomeie | [1K-2.2;
CTyIleHYaThle 3allMThI, pacueT mapameTpoB, oOnactsh | [1K-3.8;
IpUMeHEeHUsd. MakcumanbpHas TokoBas 3amura c¢ oOmo- | [IK-5.4
KHPOBKOM 110 HATIPSKEHHUIO
Pazmen 5. Makcu- | Hasnauenue, nmpuHImm AeicTBHs, o0iacTh mnpumeHe- | YK-2.1;
MalbHas ~ TOKOBas | HUS, CXeMbI BKItoueHHs. Pene nanpasnenus momuoctu. | YK-2.1;
HarpaBJieHHass 3a- | HegocTtaTku 3amuThl M CIOCOOBI 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 3aumuThl. Pacuer | YK-2.1;
JIMHUAKN napaMeTpoB cpabaTeiBaHus 3ammThl. OOnacte mpume- | [1K-1.2;
HEHUS, IOCTOMHCTBA U HEJAOCTaTKH, O1okupoBkHu 3anu- | [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 3amMTHL. [IpuHIMD neficTBus, pacueT mapamerpoB | YK-2.1;
IIUTH] TUHUAN cpabaThIBaHMsI, JTOCTOMHCTBA U HeAOCTaTku, oOmacts | [1K-1.3;
MIPUMEHEHUS 3aLIUT TIK-1.5;
[1K-2.1;
T1K-2.2;
I1K-3.8
Pazmen 8. 3ammra | [loBpexxneHus U HEHOpPMalbHBIE PEXUMBI paboThl re- | YK-2.1;
CUHXPOHHBIX TeHe- | HepaTopoB. (OCHOBHBIE 3alIMTHI TeHepaTopoB: mpo- | YK-2.1;
paTopoB, DJJIEKTPO- | mosibHas nuddepeHnmnanbHas 3amurta, nomepeuyHas | [1K-1.1;
JIBUTATEIIEH muddepeHnranpHas 3amTa, 3ammra ot 3aMbikanuit Ha | [1K-1.2;
3eMJTII0 OOMOTKH cratopa. 3ammThl oT BHemHUX K3 m | [1K-1.3;
HEHOPMaJIbHBIX peKUMOB paboTel: MT3 ¢ komOunupo- | [1K-1.4;
BaHHBIM myckoM HanpspkeHus; MT3 or meperpysku; | [1K-1.5;
TOKOBas 3alluTa O0paTHOW mocneaoBarenbHOCTH; 3a- | [1K-2.1;
IIMTA OT TOBBINICHHUS HamNpsDKEHWs. 3amuTa mnenu Bo3- | [1K-2.2;




OyXICHHS OT 3aMbIKaHUI Ha 3EMITIO

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

Pa3zgen 9. 3ammura
TparnchopmMaTopos
U OJIOKOB

OCo0eHHOCTH BBIITOJHEHUS 3AIUTHl B 3aBUCUMOCTH OT
CXEMBbI BKJIIOYEHUS W MOIIHOCTH TpaHC(HOPMATOPOB.
[lpuHIMn gedcTBUs, pacyeT MmapaMeTpoB cpadaThIBa-
Hus auddepeHnnanbHOl TOKOBOM 3alMThl 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 IO.-
CTaHIIMH

3amuTa OT 3aMbIKaHUM Ha 3€MIII0 B CETAX HAMPSKEHHEM
1o 35 kB, pabGoraronmx ¢ U30IMPOBAHHON HEHTpaIbIO,
WJIM 3a3€MJICHHOM 4epe3 Ayroracsauuidi peaktop. Cxembl
HECEJICKTUBHOM CUTHAJIM3AIMU. 3alluTa, pearupyromias
Ha eMKOCTHOHM TOK. Cxembl 3amuT. Pacuer nmapamerpoB
cpabaTbiBaHHs, 00JIACTh MPUMEHEHHS 3aUT

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-
MAaTHYECKOE 0~
BTOPHOE  BKJIIOYE-
Hue (AIIB)

Hasnauenme,  kiaccUpuKammMs W CIOCOOBI ITycKa
ycrpoiictB AIIB. OcHoBHbie TpeOoBanus k AIIB. Co-
rJ1acOBaHUE JCHCTBHUS YCTPOMCTB PEICHHOM 3allUThl U
AIIB. Pa3Butrue cucrtem P3A u ACY TII noacranmuii ¢
MCIIOJIb30BAaHUEM TEXHOJIOTUM HAa OCHOBE IPOTOKOJIOB
6azoBoro crangapra MOK 61850. Cxema ycrtpoiicTBa
AIIB pamuansHo¥t nuHuu. AIIB nuHuii ¢ ABycTOpOH-
HuM nutanueM. AIIB tpancdopmatopoB u AIIB miuH.
AIIB »snexrtpoasurarenei. Mcnons3zoBanne BUD s
MUTAHUS CEKUUOHMPYIOIIUX HNYyHKTOB. CorjacoBaHue
nericteust AIIB BbIKIIrOUaTeneil JIMHUM U CEKIHOHUPY-
FOIIUX TYHKTOB

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

Paznen 12. Asto-
MaTU4eCKOe BKIIIO-
YeHHE PEe3ePBHOTO
OUTaHUus U 000py-
nosanust (ABP)

Knaccudukanus ycrpoiicte ABP. OcHoBHble TpeOoBa-
Hus K ABP. IlyckoBele opraHbl HanpspKEHHS B cXemax
ABP. Cxema ABP panuanbHOM NMHUHM, pacyeT mapa-
METpoB HacTpolku. CorjacoBaHue IEHCTBUS CXEMBI
ABP ¢ peneitHOI 3amuTOo M APYTUMH yCTPOMCTBAMU
aBToMaTuku. OcobeHHocTH cxembl ABP Tpancdopma-
topoB, ABP snexrponsurareneit

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

Pasznen 13. AsTto-
MaTH4ecKast ya-
CTOTHasi pas3rpys3kKa
(AUP)

AYP kak mocnefHss CTyNEHb NPOTHBOABAPUNHON aB-
TOMAaTHUKH, JEHCTBYIOLIAs Ha OTKJIIOYEHHE MOTpeOuTe-
Jeil Mpu 3HAYUTEIBHOM Je(PUIUTE aKTUBHOW MOIIHO-
ctu. TpebOoBanuss k AYP. [IpuHIUNBI BBHINOIHEHUS
ycrpoiictB AYP. Kareropun AYP. Cxema yctpoiicTBa
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 M) y4eOHOM QM CHUIIMHBI, BUIbI Y4e0OHOH 1eATeIbHOCTH
U GopMBbI KOHTPOJISI

Ounas ¢popma o0ydeHus1

Bunpl yueOHOM 1eATeTbHOCTH,

No dopmbI Te-
ce- HaumenoBanue pazzgena (Momysisi) BICTIOTA CAMOCTOATCIRHYIO pa- KYIIEro KOH-
. 00Ty CTy/IeHTOB (B yacax)

MeCT y4eOHOM TUCIUILINHBI TpOJIs ycre-
pa J | JIP | I3 | CPC Bﬁs_ BaeMoCTH*
1 2 3 4 5 6 7 8

Paznen 1. Bgegenume. CrpykrypHas | 2 - - 10 12 | VO-1

CXeMa 3allUThI

Pazmen 2. XapakTepHCTUKH TOKOB U | 2 4 4 11 21 | YO-1

HANpsDKEHUH B HEHOPMAJbHBIX M aBa-

PUIHBIX PEKUMaX paclpeaeTuTeIbHBIX

AIEKTPUUYECKUX CeTel

Paznen 3. U3mepurenpHble npeobpazo- | 4 6 4 11 25 | YO-1,IIP-2

BaTeNN

Pazgen 4. MakcuMalbHBIE TOKOBBIC | 4 6 4 12 26 | YO-1,IIP-2

CTyIEHYaThIe 3alIUThHI IUHUN

Pazgen 5. MaxkcumanbHas TokoBas | 4 2 2 11 19 | IIP-2

HaIpaBJICHHAs 3allUTa

Paznen 6. JlucranimoHHas 3aiura jad- | 2 - 2 11 15 | IIP-2

HUU

Paznen 7. uddepeHnnanbHbie 3auTh | 2 4 2 11 19 | VO-1, I1P-2

JIMHUAN

Paznen 8. 3ammTa CHHXpOHHBIX reHepa- | 4 4 2 11 19 | VO-1, I1P-2
7 | TOpOB, NEKTPOABUTATETICH

Paznen 9. 3ammra tpanchopmaropoB u | 4 2 4 11 19 | VO-1,11P-2

0JIOKOB

Pazmen 10. 3ammra cOOpHBIX IIMH 2 - 2 11 15 | VO-1

CTaHIMHU W MOACTAaHLINI

Pazmen 11. ABromaruueckoe moBTOp- | 2 6 4 12 24 | YO-1,I1P-2

Hoe BKktoueHue (AIIB), pa3Butue cu-

cteM P3A u ACY TII nmoxacranmuii ¢

UCIIOJIb30BAaHUEM TEXHOJIOTHH Ha OCHO-

BE€ IMPOTOKOJIOB 0a30BOro craHaapTa

MDK 61850.

Pazgen 12. ABromaTrwyeckoe BKIIOYe- | 2 2 4 11 19 | YO-1,I1P-2

HUE PE3ePBHOTO MUTAHUS U 000pyI0Ba-

Hus (ABP)

Pasnen 13. ABromarndeckas 4acToTHas 2 - 2 11 15 | VO-1

pasrpyska (AYP)

KypcoBas pabota - - - 36 36 | IIP-5

ITpoMexyTouHas aTTeCTalMs: dK3aMEH 36 | YO-4

Htoro 36 36 36 | 180 | 288




3aounas popma 00yyeHus

Buner yaeOHOIM NesTeNBHOCTH,

Ne @opMsI Te-
BKJTIOYAasi CAMOCTOSITEIILHYIO Pa-
ce- HanmenoBanue paznena (MOLyJis) KYILIEro KOH-
. 00Ty CTy/IeHTOB (B Yacax)

MECT y4eOHOM TUCIUTLINHBI se. | TPOMA ycre-
pa J JP | 113 | CPC o BaeMOCTH *
1 2 3 4 5 6 7 8

Paspnen 1. Bsenmenue. CrpykrypHas | 1 - - 17 18 | YVO-1
cxema 3alluThl

Paznen 2. Xapakrepuctuku TOkOoB m | 1 - 2 17 20 | VO-1
HANPSDKEHUH B HEHOPMAJbHBIX M aBa-

PHUITHBIX PEKUMAaX paclpelleUTEIbHBIX

ANEKTPUYECKUX CETEU

Paznen 3. U3meputenbHple mpeobpazo- | - 2 - 17 19 | YO-1, IIP-2

BaTcJIn

Pasnen 4. MakcuManbHblE TOKOBBIE 2 2 2 18 24 | YO-1,IIP-2
CTyIIEHYATHIC 3AIIUTHI JIMHUN

Pasnen 5. MakcumaiapHasg TOKOBas - 2 2 17 21 | IIP-2
HaIpaBJICHHAS 3alUTa

Pazngen 6. JluctaHIMOHHAS 3allATA JIU- - - - 17 17 | IIP-2

HUH

Paznen 7. luddepennnanbHble 3alUThI - - - 17 17 | YO-1, IIP-2
JIMHUH

Paznen 8. 3ammTa CHHXpOHHBIX T'eHepa- - - - 17 17 | YO-1, IIP-2

4,5 | TOpOB, AIEKTPOIBUTATEIICH

Paznen 9. 3amura Tpanchopmaropos u | 2 2 4 17 25 | YO-1,IIP-2
0JIOKOB

Pazgen 10. 3ammra cOOpHBIX WIHMH | - - - 17 17 | YO-1
CTaHIUH U MOJCTAaHIIUMN

Pazmen 11. ABromaTwdeckoe TOBTOp- | 2 2 2 17 23 | YO-1,TI1P-2
Hoe BkmtoueHue (AIIB), pa3Butue cu-
creM P3A u ACY TII noacranumii c
HCIIONIb30BaHUEM TEXHOJIOTMH Ha OCHO-
BE IMPOTOKOJIOB 0a30BOr0 CTaHAapTa

MDK 61850

Pazgen 12. ABTOMaTHUecKoe BKIIOUE- - - - 17 17 | YO-1,I1P-2
HUE PEe3ePBHOIO MUTAHUSA U 000pya0Ba-

Hus (ABP)

Paznen 13. ABToMaTH4ecKasl 4aCcTOTHAS - - - 17 17 | VO-1
pasrpyska (AYP)

KypcoBas pabota - - - 36 36 | I1P-5
[TpomexyTouHas aTTecTalus: SK3aMeH 9 |VO4
Hroro 8 10 12 258 | 288

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




2.2.2. JIabopaTopHBIA NPAKTUKYM

Ounas ¢popma o0y4eHus

HaumenoBanue paznena

Ne ce- " . Bcero
(MoyIist) yaeOHOM AUCITH- HanmenoBanue 1a00paTOpHBIX 3aHATHI
MecTpa 4acoB
TUTUHBI
1 2 3 4
Pazmen 2. Xapakrepuctu- | MHCTpyKTaxX mO TexHUKe Oe3omacHOCTH. Pac- 2
KM TOKOB U HaNpsDKEHUH B | mpeaeneHue Opuraj. McnbiTanue snekTpomar-
HEHOPMAJIbHBIX W aBapHii- | HUTHBIX peje
HBIX pEeXHMax pacrpele- | 3amura Bo3aymHbeix guHuid 0,38 kB tuna 3THU- 2
JUTENbHbIX  3jiexkTpuue- | 0,4
CKHX ceTeH
W3ydeHne cxeM COeIUHEHHS TpaHCPOpMaTOPOB 4
TOKA B CXE€MaxX PEJICHHOMN 3aIUThI
Paznen 3. M3meputenbHbie
npeoGpasoBaTen [TocTpoeHne BEKTOPHBIX qUarpamm JIjsl pa3ind- 2
HBIX CXEM COCIUHEHHUS TPaHC(POPMATOPOB TOKa
U pene
MakcumanbHasi TokoBasi 3amurta Juauid 10 xB 2
Ha TIEPEMEHHOM OINEPAaTUBHOM TOKE C 3aBUCHUMOi1
Paspen 4. MakcumanbHbe | samyrroii xapakTepucTHKOl
TOKOBBIC CTYTICHIATLIC PeJle MakCHMalbHOTO TOKa 2
3aIUThI TUHUHA
Craruyeckue pesne ToKa, HalpsyKEHUs! U MOIIHO- 2
CTH
7 Pasgen 5. MakcumanbHas | MTHOyKIMOHHOE pesie HaIpaBJICHHUS] MOIHOCTH 2
TOKOBasi  HampaBJCHHAS
3amuTa
Paznen 7. Juddepenmu- | Iuddepenunansnoe pene cepur PHT 2
aJIbHBIE 3AIIUTHI JIUHUI Juddepenunansroe pene 3T 11 2
Paznen 8. 3amwmra cun- | Cratuueckoe pene Bpemenu PB 01 2
XPOHHBIX reneparopos, | Craruueckoe pene Bpemenu PCB 13 2
BJIEKTPOJIBUTATENEH
Paznen 9. 3amura TpaHnc- | Auddepenunansuoe pene ¢ BHT. Ilpomexy- 2
dhopmaTopoB 1 OJIOKOB touHble pene cepuit PIT 16 — PIT18
Pasnen 11. ABromarmue- | ABTOMaTH4E€CKOE NOBTOPHOE BKJIFOUEHUE JINHUMI 6
CKO€ TOBTOpPHOE BKItOYe- | HampspkeHueMm 10 kB Ha Beikmouatene BBB-10
Hue (AIIB) u BB/TEL
Paznen 12. ABrtomaruue- | YCTpOHCTBO aBTOMAaTHYECKOTO BKJIIOUEHHS pe- 2
CKOE€ BKJIIOUEHHE PE3EpB- | 3€pBa
HOTO MHUTAaHHUS U 000PYIIO0-
BaHus (ABP)
HTtoro 36
3aounas popma o0yueHnust
No ce- HaumenoBanue pasziena } Beero
(MoyInst) yaeOHOM AUCITH- HanmenoBanue 1a00paTOpHBIX 3aHATHI
MecTpa 4acoB
TUTHHBI
1 2 3 4




N3yuenue cxem coeauHEHUs TPaHCHOPMATOPOB 1
Paszicn 3. M3MepUTEIbHbIC TOKa B CXE€MAaX PEJICHHON 3alIUThI
IpeobpasoBaTey [TocTpoeHre BEKTOPHBIX AMArpamMm JUisl pa3ind- 1
HBIX CXEM COCIMHEHUs TpaHC(HOPMATOPOB TOKA
U pene
Pasien 4. MakcuMaibHbIe MaxkcumannHass TOKOBast 3amiura auHuii 10 K]% 2
TOKOBBIE CTYTICHUATHIE Ha TIEpEMEHHOM ONEPATHBHOM TOKE € 3aBHCHMOH
S ——— 3aIIUTHON XapaKTEePUCTUKOMN
4,5 Paznen 5. MakcumanbHas | MTHIyKIIMOHHOE pesie HalpaBe€HUs MOIIHOCTH 2
TOKOBas HarpaBJIeHHAas
3ammTa
Pazgen 9. 3ammra Tpanc- | uddepennnanbHoe peiie ¢ HACHIIAOIMIUMHCS 2
dhopmaTopoB U OJOKOB TpaHchopMaTopamu.
Paznen 11. ABTomaTuue- | ABTOMaTM4e€CKOE MOBTOPHOE BKJIIOUECHUE JIMHUN 2
CKO€ TIOBTOpPHOE BKIIOYe- | HanpspkeHueM 10 kB Ha Brikimrouaresnie BBB-10
Hue (AIIB)
HToro 10
2.2.3 llpakTHYecKHe 3aHATHS
Ounas ¢popma o0yueHust
No ce- HaumenoBanue Izazﬂeﬂa } Beero
(Momysst) yueOHOM nuciu- HaumeHnoBanue npakTHYECKUX 3aHATHI
MecTpa 4acoB
TTAHBI
1 2 3 4
7 Pazgen 2. Xapakrepuctu- | YcioBus BeIOOpa U MPOBEPKH TOKOBOH 3aIUTHI B 2
KM TOKOB U HampsbkeHui B | cetu 1o 1000 B
HEHOpMaNbHBIX U aBapuii- | [locTpoeHHe BEKTOPHBIX AUArpamMM MpH pa3ind- 2
HBIX PEXHMMAaX paclpese- | HbIX aBapUMHBIX PEXHMaxX B CETU C U30JIMPOBAH-
JINTENIbHBIX SJICKTPHYE- | HOM HEUTPAJIBIO
CKHUX ceTelt
Paznen 3. U3mepurensubie | Pacuet k03 puirieHToB cxeMbl pene 2
npeoOpa3oBaTean
[IpoBepka H3MEpUTEIBHBIX TpaHCHOPMATOPOB 2
TOKA Ha JJOMYCTUMYIO MOTPEITHOCTh
Paznen 4. MakcumanbHble | PacueT TOKOBOM OTCEUKH JTUHUM 2
TOKOBBIE CTyIEHYaThIe [ > > >
SANWTH THAH acyeT MaKCHMAaJIbHOW TOKOBOM 3allUTHI JIMHUN 2
cebimie 1 kB. CormnacoBanue CMEXHBIX TOKOBBIX
3aMIUT Ha CENEKTUBHOCTH JEHCTBHUSI
Pasgen 5. MakcumanbHas | PacueT TOKOBOM HampaBJIEHHOM 3aIUThI JINHAN 2
TOKOBas HalpaBJeHHas
3aIuTa
Paznen 6. JlucranumoH- | JIMuCTaHIIMOHHAS 3alllUTa JIMHUN 2
Has 3allliTa JIMHUN
Paznen 7. Juddepenmu- | Pacuer nuddepeHnanpbHOi TOKOBOW 3aIIUTHI 2
aJIbHBIE 3AIUThI TUHUHN JTUHUT
Pasnen 8. 3ammra cun- | PacueT TOkOBOI HanpaBiIeHHOH 3aIMTHI JIMHUN 2




XpPOHHBIX  TE€HEpaTOpOB, | 3allUTa aCHHXPOHHBIX AJIEKTPOIBUraTeNeh 2
3JIEKTPOJIBUTATENEHN
Pazgen 9. 3ammra Tpanc- | Pacuer nuddepeHnuanbHOi TOKOBOM 3allIUTHI CH- 4
(dhopMaTopoB ¥ OJIOKOB JI0BOTO TpaHchopmaropa
Pazgen 10. 3ammra cOop- | Peneitnas 3amura muH CTAaHIIMK U TI0ICTAHIIUNA 2
HBIX IIMH CTaHLUMH U MOA-
CTaHIIUH
Pasnen 11. ABromaruye- | ABTOMaTH4ECKOE MOBTOPHOE BKJIIOUYEHUE JMHHUU 2
CKOe MOBTOpPHOE BKJIIOYe- | HampsbkeHueM 10 kB ¢ mpyXUHHO-TPY30BBIMH
Hue (AIIB) IIPUBOAAMU BBIKJIKOYATEIIEH
ABTOMaTHYECKOE NOBTOPHOE BKJIIOUEHUE JIMHUU 2
Ha 0a3e Boikouatenss BB/TEL
Pasnen 12. Asrtomaruue- | CereBble ABP B cersax 10 xB. ABP Ha nurarommx 2
CKOE BKIIIOYEHHE pEe3epB- | MOACTAHIUIX
HOTO TUTAaHHS U 000pY/I0-
Banus (ABP)
Pasnen 13. ABromaruue- | AUP nepBoii u BTOpO# CTylIeHU 2
CKasl 4aCTOTHas pa3rpy3ka
(AYP)
Htoro 36
3aounas popma o0OyueHus
No ce- HaumenoBanue paszena § Beero
(Momys) yueOHOM Juc- HanmMeHnoBanue mpakTUYECKUX 3aHATUIA
MecTpa 4acoB
IIUTUTMHBI
1 2 3 4
Pasnen 2. Xapaktepu- | I[locTtpoeHne BEKTOpPHBIX AMArpaMM IpU pa3iuy- 2
CTHKHU TOKOB U HampsKe- | HbIX aBapUUHBIX PEXHMAax B CETU C M30JUPOBaH-
HAA B HEHOPMAJBHBIX U | HOM HEUTPAIBIO
aBapUNHBIX pexumMax
pacnpenenuTeabHbIX
NEKTPUYECKUX CETEN
Pasnen 4. Makcumane- | Pacuer TOKOBOM JBYXCTYNEHYAaTOM 3aIlMThHI JIH- 2
HbIE TOKOBBIE CTyNeHua- | Hui 6-10 kB
TEIE 3aIUTh] TUHUHN
4,5 Pazmen 5. Makcumans- | Pacuer TOKOBOW HanpaBiIe€HHOW 3alUThI JIMHUN 2
Hasi TOKOBas HaIpaBJiCH-
Has 3aluTa
Pasnen 9. 3amura | Pacuer nuddepeHnnanbHoil TOKOBOM 3aIIUThI CH- 2
TpaHcpopMaTOpOB U | JIOBOTO TpaHchopmMaropa
0JI0KOB
Pasgen 11. ABromarnue- | ABTOMAaTHYECKOE MOBTOPHOE BKIIIOYEHHE JIMHUMI 2
CKOE€ IIOBTOpPHOE BKIIO- | HanpsbkeHueM 10 kB ¢ mnpyxnHHO-Tpy30BBIMU
yenue (AIIB) IIPUBOJAMU BBIKJIIOUATENEH
HTroro 10




2.3. CamocrosiTesibHasi padoTa CTyJAeHTa

Bunwer CPC:

Ounas popma o0yueHust

No ce- HaunmenoBanue pazzaena yaeOHOH Busst CPC Bcero
MecTpa JCHUTUTUHBI (MOYJIs1) 4acoB
1 2 3 4
Paznen 1. Bmegenme. Ctpykrypras |[IpopaboTka KoHCHEKTOB Jiekmwid, yae6-| 10
CXeMa 3allUThI HUKOB U y4eOHBIX Iocobuii — 3 yaca.
[TonroToBka K TeKymemy KOHTpoio — 1
Jac.
Paznen 2. Xapakrepuctuku TokoB U |[IpopaboTka KOHCIIEKTOB NeKIui, yued-| 11
HANpsDKEHUH B HEHOPMAIbHBIX M |HUKOB M Y4eOHBIX IocoOuii — 2 yaca.
aBapuUiHBIX peXHMax pacnpenenu- |[loAroroBka K MPakKTUYECKUM 3aHITHUAM
TEJIbHBIX SJIEKTPUUECKUX CeTel — 2 yaca.
[loaroroBka K J1aOOpaTOPHBIM 3aHATUSAM
— 1 yac.
[ToxroToBka K TeKymemy KOHTpoio — 1
gac.
Paznen 3. Usmepurenbubie mpeodpa- |[IpopaboTka KOHCIEKTOB Jiekmwid, ydeo-| 11
30BaTeNN HUKOB U y4eOHBIX MOCOOMi — 2 yaca.
[loaroroBka K J1aOOpaTOPHBIM 3aHATUSAM
— 2 yaca.
[TonroToBka K MPakTHYECKUM 3aHSATHIM
— 1 yaca.
Paznen 4. Makcumainbhble TOKOBbIe |[IpopaboTka KOHCHEKTOB JieKiwid, yueb-| 12
CTYICHYAThIC 3aIUTHI JINHUHA HUKOB M y4eOHBIX mocoOmii — 1 vac.
[ToaroroBka K MpPaKTHUYECKUM 3aHATHUSM
7 — 2 4Jaca.
[TonroToBka K 1a00paTOPHBIM 3aHATHIM
— 2 4Jaca.
ITonroToBka K Tekyuiemy KOHTpoio — 1
Jac.
Paznen 5. MakcumanbHas TokoBas |I[IpopaOoTka KOHCHEKTOB jekiuid, yue0-| 11
HallpaBJICHHAas 3alUTa HUKOB U y4eOHbIX rmocobuii — 1 yac.
[TonroToBka K NMpakTHYECKUM 3aHSATHIM
— 1 yac.
[TonroToBka K 1a00paTOPHBIM 3aHATHIM
— 2 4Jaca.
[TonroToBka K Tekyuiemy KOHTpoio — 1
Jac.
Paznen 6. [ducranuuonHas 3amuta |[IpopaGoTka KOHCHEKTOB jJekiuid, yue0-| 11
JTUHAN HUKOB W y4eOHBIX MTOCOOMIT — 2 yaca.
[TonroToBka K NMPakTHYECKUM 3aHSATHIM
— 1 ygac.
[TonroToBka K TeKyuemy KOHTpoio — 1
Jac.
Pazpen 7. uddepennmanpupie 3a- | [I[popaboTka  KOHCIEKTOB  JIEKIIHH, 11

IIUTH] TUHAN

y4eOHUKOB W Yy4eOHbIX mocobuit — 1
Jac.




[ToaroToBka K MPaKTHYECKUM 3aHATHSAM
— 2 gaca.
[ToaroroBka K J1a0OPaTOPHBIM 3aHATHAM
— 2 gaca.

Paznen 8. 3amura cuHXpoHHBIX re- | [loaroroBka k mpaktudeckum 3aHsaTusM | 11
HEpaTOPOB, JEKTPOIBUTATEIICH — 2 4Jaca.

[lonroToBka K NpakTHUYECKUM 3aHATHIM

— 1 yac.

[TonroToBka K 1a00paTOPHBIM 3aHATHIM

— 2 Jaca.
Paznen 9. 3amura Tpancdopmaro- | [loaroroBka k mpaktudeckum 3aHsaTusM | 11
pOB U 0JIOKOB — 2 4Jaca.

[lonroToBka K NpakTHUYECKUM 3aHATHIM

— 2 4Jaca.

[TonroToBka K J1aOOpPaTOPHBIM 3aHATHIM

— 2 Jaca.
Paznen 10. 3ammra cOopHbix mmH | [loaroroBka k mpakTudeckum 3aHsaTusM | 11
CTaHLUHI U MOJICTAHINI — 2 4Jaca.

[TonroToBka K TeKyleMy KOHTPOJIO — 2

Jaca.
Paznen 11. ABromarmueckoe 1o0- | [loarotoBka Kk mpakTH4ecKUM 3aHATHAM | 12
BTOpHOE BKItoueHHE (AIIB). Pasu- | — 2 gaca.
tue cucteM P3A u ACY TII noxa- |IToaroroBka K MPaKTUYECKUM 3aHATHUAM
CTaHLUH C MCIOJB30BAHMEM TEXHO- |— 2 Yaca.
JIOTMM Ha OCHOBE MPOTOKOJIOB 0a30- | [loAroroBka K 1a00paTOpHBIM 3aHATUSAM
Boro craryapra MOK 61850 — 2 Jaca.
Paznen 12. ABromaruueckoe BKIIO- | [I[popaboTka  KOHCIIEKTOB  JIEKIIM, 11
YeHHE PEe3epPBHOrO MUTaHHS U 000- | yaeOHUKOB U y4eOHBIX mocobuii — 1
pynoBanus (ABP) yac.

[TonroToBka K NMpakTHYECKUM 3aHATHIM

— 1 yac.

ITonroToBka K J1abOpPaTOPHBIM 3aHATHIM

— 2 Jaca.
Paznen 13. ABromarmueckass uya- | [IpopaboTka  KOHCHEKTOB  JIEKIUiA, 11
cToTHas pasrpyska (AYUP) Y4eOHUKOB M y4eOHBIX TIOCOOMid — 2 Ja-

ca.

[TonroToBka K MPakTHYECKUM 3aHSITHIM

— 2 yaca.
Paznenwr 4, 5 BrimonHenue KypcoBoii paboTsl 36

Hroro 180
3aounas popma o0yuenus
Ne ce- HaumenoBanue pasnena yueOHOM Biter CPC Bcero
MecTpa JUCIUIUIMHBI (MOJyJIs) 4acoB
1 2 3 4
Paznen 1. Beenmenume. CtpykrypHas |IIpopaboTka KOHCIIEKTOB NeKIui, yued-| 17
45 cXxema 3aliuThl HUKOB U y4eOHbIX ocoouii — 12 yacos.

[TonroToBka K TeKyuemy KOHTpoio — 1
Jac.




Paznen 2. Xapakrepuctuku TokoB u |[IpopaboTka KOHCHEKTOB Jekmwi, y4ued-| 17
HaNpsOKEHUH B HEHOPMAIBHBIX M |HMKOB M Y4eOHBIX mocoouit — 10 gacos.
aBapuiHBIX pekuMax pacrpenenu- |[loaroroska k 1a00paTOpHBIM 3aHATHSIM
TEIBHBIX IJCKTPUUECKUX CeTeH — 2 4Jaca.
[ToaroroBka k Tekyuiemy KoHTpoio — 1
Jac.
Paznen 3. 3smepurenbsHbie ipeodpa- |[IpopaboTka KOHCHEKTOB JeKmwi, y4ueo-| 17
30BaTEIN HUKOB U y4eOHBIX mmocobmii — 12 yacos.
[ToaroroBka K NpPakTHUYECKUM 3aHATHUSM
— 2 Jaca.
Paznen 4. MakcumanbHbie TOKOBBIE |[IpopaboTka KOHCHEKTOB Jekmwi, y4ueO-| 18
CTyIIEHYAaThI€ 3AIIMUTHI JIUHUN HUKOB U y4eOHBIX mmocobmii — 10 yacos.
[ToaroroBka K NpPaKTHUYECKUM 3aHATHUSAM
— 2 4Jaca.
[ToaroroBka K 1a0OpPaTOPHBIM 3aHATUSAM
— 2 Jaca.
Paznen 5. MakcumanbHas TokoBas |[IpopaGoTka KOHCHEKTOB JEKIMH, yueo- 17
HaIpaBJIEHHAs 3aluTa HUKOB 1 y4eOHBIX mmocobmii — 10 gacos.
[ToaroroBka K MpPaKTHYECKUM 3aHATHUSM
— 2 4Jaca.
[ToaroroBka Kk 1a0OPaTOPHBIM 3aHATUSAM
— 2 Jaca.
Paznen 6. [ducranumonnas 3ammra |[IpopaGoTka KOHCHEKTOB JEKIMU, yueo- 17
JIMHUI HUKOB 1 y4eOHBIX mmocobmii — 11 gacos.
[ToaroroBka K TeKylieMy KOHTPOIO — 2
Jaca.
Paznen 7. Iuddepenumanbupie 3a- |[IpopaboTka KOHCIEKTOB JIeKmwid, ydeO-| 17
[IUTHI TAHUAN HUKOB U y4eOHbIX mocobuii — 11 yacos.
[TonroToBka K TEKymeMy KOHTPOIIO — 2
qaca.
Paznen 8. 3amurta cuHxpoHHBIX re- |[IpopaboTka KOHCHEKTOB Jekmui, y4ueo-| 17
HEpaTOpOB, JIEKTPOABUTATENIEH HUKOB U y4eOHBIX mocoouii — 12 yacos.
[TonroToBka K TeKymemMy KOHTPOIIO — 2
Jaca.
Paznen 9. 3ammura Tpancdopmaro- | [loAroToBka K NMpakTHUYECKUM 3aHSITHIM 17
POB U OJIOKOB — 10 yacos.
[ToaroroBka K MPAKTHYECKUM 3aHATHUSIM
— 2 Jaca.
[ToaroroBka k 1a00paTOPHBIM 3aHATHSIM
— 2 yaca.
Paznen 10. 3amura cOopubix muH |[IpopaboTka KOHCHEKTOB JeKmui, yued-| 17
CTaHIMI U MOJCTaHIUI HUKOB U y4eOHBIX mocobuii — 11 yacos.
[TonroToBka K TeKymemMy KOHTPOIIO — 2
qaca.
Paznen 11. ABtomarmueckoe 1o- |[IpopaboTka KOHCHEKTOB JieKuMi, yueb-| 17

BTOpHOE BKItoueHHe (AIIB). Pazpu-
tue cucteM P3A u ACY TII nmon-
CTaHIIMI C HCIMOJB30BAHUEM TEXHO-
JIOTHHM Ha OCHOBE MPOTOKOJIOB 0a30-
Boro craggapra MOK 61850

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

[ToaroroBka k 1a00paTOPHBIM 3aHATHSIM
— 2 Jaca.




Pa3ngen 12. ABTOMaTH4YECKOE BKIIIO-
YCHHE PE3ePBHOTO MUTAHHS M 000-
pynoBanus (ABP)

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

17

Pasnen 13. ABromarmyeckas ua- | [I[popaboTka  KOHCIIEKTOB  JIEKLIHWH, 17
cToTHas pa3rpyska (AYP) y4eOHUKOB M y4eOHBIX mocoOuii — 12
9acoB.
[ToaroroBka K TeKkylieMy KOHTPOIO — 2
Jaca.
Paznensr 4, 5 BrinonHenue KkypcoBoi paboThI 36
Htoro 258
3. OBPA3OBATEJIBHBIE TEXHOJIOI'NU
Ounas ¢popma 00yueHust
OcoOenHoctu
No Buaer OO6pa3zoBaTenbHbIC MIPOBECHUS
- yueOHOU TEXHOJIOTUHI 3aHATUN
ceMecTpa
paboThI (MHHOBALIMOHHBIE U UHTEPAKTUBHBIE) (MHIUBHYaTbHBIC/
TPYNIOBHIE)
1 2 3 4
Jlexiimonnoe [TpoGneMHas neKIus, TUCKYCCHs
7 3anstue Ne 1 IPYHIOBOC
Jlexiimonnoe [TpoGneMHas neKIus, TUCKYCCHs rpynmnoBoe
3assiTue Ne 2
Jlexiimonnoe [TpoGneMHas neKIus, TUCKYCCHs rpynmnoBoe
3ansTue Ne 4
Jlexiimonnoe [TpoGneMHas TeKIus, TUCKYCCHS rpynmnoBoe
3asTre Ne 8
JlekumonHoe [IpoOnemMHuas nexuusi, TUCKYCCHs rpyNnoBoe
3aHsTue Ne 9
JlekumonHoe [IpoOnemMHuas nexuusi, TUCKYCCHsI rpyNmnoBoe
3ansTue Ne 11
JlekumonHoe [IpoOnemMHuas nexuusi, TUCKYCCHsI rpyNmnoBoe
3anstue Ne 14
[TpakTHdeckoe Pemenne nmpakTHKO-OPHUEHTUPOBAHHBIX rpymmnoBoe/
3anstue Ne 1 3ajau WHANBUIYAJIbHOE
[TpakTHdeckoe Pemenne nmpakTHKO-OPHUEHTUPOBAHHBIX rpymmnoBoe/
3ansTue Ne 4 3ajau WHANBUIYAIbHOE
[TpakTHdeckoe Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX rpymmnoBoe/
3ansTue Ne 5 3aaq WHINBUIYaJIbLHOE
[TpakTHdeckoe Pemenne nmpakTHKO-OPHUEHTHPOBAHHBIX rpymmnoBoe/
3ansTue Ne 6 3aaq WHINBUIYaJIbLHOE
[TpakTraeckoe Perenne mpakTHKO-OPUEHTUPOBAHHBIX rpynmnoBoe/
3austue Ne 9 3a1a4 WHIUBUYATbHOE
JlaGopatopHoe TpeHuHr rpymnmosoe/
3aHsaTve Ne 6, 11 WHIUBUYATbHOE




JlaGopaTopHoe VY4eOHBIN IKCTIEPUMEHT rpymnmoBoe/
3ansarue Ne 4, 9 VHIUBUYyAJIbHOE
JlaboparopHoe WmuTanus npodeccuoHanbHON AesITeNb- rpynmnoBoe/
3aasaTue Ne 8, 10 HOCTHU, TPEHUHT VHIUBUYAJIbHOE
JlaGopaTopHoe OKCKypCHsi, TPEHUHT

saasatue Ne 15,16

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

[IpakTuueckue 3auatust — 10 yacos;
JlaGopaTopHsble 3aHaTHS — 12 4acoB.

B uckirounTenbHbIX ciydyasx MPUMEHSETCs IEKTPOHHOE O0ydeHHE U JAUCTaHIIMOHHBIE 00-
pazoBatenbHble TexHosoruu (30 u J1OT), BkiItouas npoBeeHHE TEKYLIEr0 KOHTPOJI yCIeBaeMO-
CTH U IIPOMEXYTOYHOM aTTecTanuu. Peanmmsanus nporpaMMbl JUCLUIUIMHBL ¢ UCIIOIb30BaHUEM DO
u JJOT ocymiecTBisieTcss MO0 YCMOTPEHHUIO BEAYIIETO IPENOAABATENs C YYETOM TEXHHYECKHX BO3-
MO’KHOCTEH 00ydJaromuxcs ¢ UCHOIb30BAHUEM IPOTPaMMHBIX CPEJCTB, 00ECIEUNBAIOLINX MTPUMe-
HeHue 35emeHToB DO u /10T B MHcTUTyTE, IyTEM CUHXPOHHOI'O M ACHHXPOHHOT'O B3aUMOJIEHCTBUS,
K KOTOPBIM MOT'YT OTHOCHUTBCSL:

- JIIEKTPOHHAs HH(OPMAIIMOHHO-00pa3zoBaTenbHas cpena Uucturyra;

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

- TPYIIIOBOM YaT B MecceHpKkepax Snnekc.Meccenmxkep, connanbHoi cetu BKoHTakre;

- OHJIalH BuaeokoHpepeHuus B Anaexc. Tenemoct;

- BUJICO3ANNUCH JIEKIIUH MeJarornyeckux paboTHUkoB MHCTUTYTa, pa3MeIEHHbIE HA pa3Iny-
HBIX BHJICOXOCTMHIaX (HampuMep, Ha KaHajax IpernojaBaTesieil) u/uium oO0JauHbIX XpaHHIUILAX
(manpumep, Annexc.uck).

3aounas popma o0yueHus

OcoOenHoctu
Ne Bunsl yueOHoii O06pa3oBarenbHble HPOBEACTIA
cemecTpa paboThI TE€XHOJIOTHH SAITIH
(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 OpPUEHTUPOBAHHBIX 3ajau IpyHIoBbIE

JIaGopaTopHbIe 3aHATUS Nmuranus npodeccuonansb-

Ned-5 HOU JEeSTENbHOCTH, TPEHUHT TPYIIIOBBIE

IIpakTueckoe Peurenne npakTuxo-
3aHsTHe Ne 2 OpPUEHTHPOBAHHBIX 3a7a4 IpyNIOBbIE

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

- Ilpaktuueckue 3aHsATHsA — 4 Yaca;
- JlaGopatopHble 3aHATHS — 8 YacoB.




4. OHEHOYHBIE CPEACTBA JUIAA TEKYHIET'O KOHTPOJIA YCIIEBAEMOCTH A
PE3YJIbTATOB OCBOEHUA YYEBHOU JUCHUIIJIMHBI

4.1.Buabl KOHTPOJISI M ATTeCTAIIMU, (OPMBbI OLIEHOYHBIX CPEICTB

Ounas popma o0yueHust

Ne
cemectpa

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

Konap!r nnnu-
KaTOpOB J10-
CTHIKEHUS
KOMIICTCHITUM

HaunmenoBaunue

pasnena JUCIUILUTMHBI

(Motyist)

O1neHOYHBIC CPEACTBA

®opmMma

KonnuectBo
BOITPOCOB
U 3aJaHui

Koin-Bo He3a-
BUCUMBIX
BapHUaHTOB

TAT-1

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

Pazmen 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
aTTecTalyu
(BK, TAT,
IIpAT*)

Konap!r nunu-
KaTOpOB J10-
CTHIKEHUS
KOMIIETEHIINH

HaumenoBanune
pasjena IUCIUILITUHbI
(Moyns)

O1neHOYHbBIC CPEACTBA

®opmMma

KonnuectBo
BOITPOCOB
U 3aJaHui

Kom-Bo Hesa-
BUCHUMBIX
BapHUaHTOB

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;
[IK-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 atrecranus, [IpAT — npomexyTouHast aTTecTalus
4.2. I[IpuMepHbIe TeMbl KYPCOBBIX padoT
1. Pacyer nByXcTyneHUaTOW TOKOBOM 3alIUTHI JIMHUK HanpsbkeHueM 10 kB.
Bapuaur 3aganus
denepanbHOE rocy1apCcTBEHHOE OI0KETHOE 00pa30BaTebHOE YUPEXKIECHHE BBICIIET0 00pa30oBaHuUs
"JIOHCKOM TOCy1apCTBEHHbIN arpapHblil yHUBEpCUTET"
A30Bo-YepHOMOPCKUN MHKEHEPHBIA HHCTUTYT - punnan (enepaabHOro rocy1apcTBEHHOTo 0101~
KETHOT0 00pa30BaTEILHOTO YUPEXkKACHUS BhICIIEro 00pa3oBaHus "J[OHCKON rocyapCTBEHHBIN ar-
papHbIil yHUBepcHUTET" B I'. 3epHOrpaje
Kadenpa «IeKTpOIHEPreTHKA U IIEKTPOTEXHUKA
3AJJAHUE
Ha KypCOBYIO paboTy MO AUCIUITUHE

«Peneiinas 3ammura u aBTOMaTu3alus SJICKTPOIHCPTCTUUCCKHUX CUCTEM»

Crynenty




PaccunTaTh AByXCTynEeHUYaTyO0 TOKOBYIO 3aIIUTY JUHUM HanpsbkeHuem 10 kB no crnenyromum
NCXOAHBIM JTaHHBIM.
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Pucynok 1 — Ynpoménnas 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
TII 10/0.4 kB 160 | 160 | 160 | 100 | 100 | 63 | 63 | 40 | 250 | 160 | 100 | 63
Kosbppmument | 5| g3 | g4 | 07 | 07 |07 |075| 08| 06|04 |07 |08
3arpy3ku TII
Howmep yuacTka 0-1 |12 ] 2-3 3-4 0-1 1-2 0-1 | 1-2 2-3
JlnvHa y4acTKkoB 4 3 2 5 7 3 6 5 3
JMHUHU, KM
Mapka, ceuenue
Hposoza warit- AC-50 AC-50 A-T0
CTPAJILHOTO y4acT-
Ka JIMHUU
1. UHaQyKTUBHOE COPOTUBIIEHUE CUCTEMBI, TPUBE- | 3. Hampsoxenne K3: U, = 10,5%
Aierroe K cropore BH: 4. ITorepu K3: AP, =85 kBt
Xe =70m
mex 5. MomHoCTh Tpanchopmaropa:
X, =130m S, ;=16 MBA
2. Tun tpancdopmatopa: TAH — 16000/110 6. Tun pene: PCT
7. OniepaTUBHBINA TOK: nepemMeHHbll
PykoBogurens

3ajiaHue NPUHSIT K UCTIOJTHEHUO
« » 20 T.




4.3. IIpumepHblie TeMbl pedpepaToB (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 1Js1 Tekymero kourpoJs (Tat 1- 3)
Tarl
3aganue 1. BeiOpats u npoeputs anmapat 3amuThsl 11 BJI 0,38 kB mo nanueiM, npuse-

JEHHBIM Ha pucyHke. Harpy3ku pasHoponHblie yka3ansl B KBA Haj npsiMOyroJibHUKOM, paccTosi-
HUE I10]] Y4aCTKOM JIMHUU — B KM.

12
FU1 T1 U2 [ ] A-2 35
E-H-@ H —— AS50 A-35 0,08
11 01 0,05 -39
MTKT-10 ’ ’ ’ 0,06 20
20 TM-10/250 ] ]
8 35

3aganue 2. BeiOpath u nposeputh anmnapat 3amuTsl 11 BJI 0,38 kB no nanHeiM, npuse-
JEHHBIM Ha pucyHke. Harpys3ku pasHoponHblie yka3aHsl B KBA Haj npsiMOyroJIbBHUKOM, paccTosi-
HUE 0] y4aCTKOM JIMHUH — B KM.

8

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

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

0,08



3ananue 3. BoiOpats 1 npoBeputh anmapat 3amuthl 115 BJI 0,38 kB o ganHbIM, TipHBe-
J€HHBIM Ha pucyHke. Harpys3ku pasHoponHblie yka3aHsl B KBA Hajx npsMOyrojibHUKOM, paccTos-
HUE 0] yJ4aCTKOM JIMHUH — B KM.

FU1
TIKT-10
lug=16A
T TM-10/160
A-50
0,1 |::| FU? 10
[} 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
Tar 2

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

Ilpoussecmu pacuem mokogoul cmynenyamou sauumsi Ne 2:

e BrinonHUTh pacyeT mapaMeTpoB cpadaThIBaHUS U TPeOyeMyI0 MPOBEPKY YyBCTBUTEIBHOCTH
cTyrneHel 3ammrhl No 2.

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

r B, i ,
@ | T1

Ilapamempbi 31emMeHmos 1eKmpudecKolt cemu.:
JIDII: ynensHOe conpotusnenue Xo= 0,4 Om/xm; 10=0,58 OM/kM, IyIHHA 3anUIIaeMoit TuHuu 18 KM;

Tpancgopmamopwi. Sruom = 10 MBA; Uk = 7,5 %.

Cucmema: MomHOCTb Tpex(pa3zHOro KOPOTKOTo 3aMblkaHus Ha mrHax "BH" B MakcumaibHOM
Y MUHHMAaJIBHOM (B cCKOOKax) peskumax B MBA — Si;1=1500 (1250).

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

3aganue 2. [ cMEXHBIX MaKCUMAJIbHBIX TOKOBBIX 3aIIIHT:
o [Ipou3sBecTn pacueT napaMeTpoB cpadaTbiBaHUs U TPeOyEeMYIO TPOBEPKY YYBCTBUTEIBHOCTHU
U CEJIEKTUBHOCTH CTYIIEHEW 3alllUTHI.
e Ha ocHOBaHMM BBIMOTHEHHBIX PacyeTOB HAYEPTUThH MPUHIMUIHAIBHBIE dJIEKTPUUECKUE CXe-
MBI 00€HUX 3aIIHT.
S 1 L m
— SHMPI ™ — SHMPE

Hapamempbz /1eMEHMO6B svzeKmpuquKozZ cemu.



JIDII: ynenwHoe conportuienne Xo= 0,4 Om/km; ro=0,4 Om/xkm, anrna 3anumiaemsix BJI 10 kB JI1
— 19 km, JI2 — 17 xMm;

Ilpu pacuemax npunamov: Syarpt = 0,7 MBA; Sparp2 = 0,3 MBA; Tpancdopmarops! Toka B
cxemax 3amuT Ne 1 1 2 BKiIIOUEHBI 10 cxeMe "HemnoiHas 3Be3/1a" ¢ kodhduimentamu Tpanchopma-
nun 50/5 u 30/5 cooTBeTCTBEHHO; 3amuTa 2 peanu3oBaHa Ha peine PTB, a 3ammra 1 — HAa perne
PT8S5.

3ananue 3. [IpousBectu pacyeT v NPOBEPKY TOKOBOK oTceuku. Ha OCHOBaHUM BBHIMOIHEHHBIX
pacyeToOB HAYEPTUTh IPUHUUITNATIBHYIO JIEKTPUUECKYIO CXEMY 3aILUTHI 1.

ry T1

[:IE” JI1 I@

S mar

Ilpu pacuemax npunsms: yOeNnbHOE COMPOTHBICHUE 3amuinaeMoi muaund xo= 0,4 Om/kM;
ro=0,6 Om/kM, manuna 3amumiaemoit BJI 10 kB JI1 — 21 km; momtHoCcTh Tpanchopmartopa T1 400
KBA (Ux=4,5%); MOITHOCTh HATPY30K Suar=0,7 MBA; pene PTM; ko3ddumment tpanchopmanuu
tpanchopmaTopoB Toka Kr=20.

Tat 3

3aganue 1. Paccuutats nuddepennmansuyro 3ammty ¢ peie 3T 11 aByxoOmoTouHOTrO
tpanchopmaropa TIAHI-10000/110, umeroriero cxemy Y/A, Ux,%=13,2% ¥ mOJIy4aromero mura-
HUE OT 3Heprocucremsl ¢ napamerpamMu Xeun=32 OM, Xeyaxe=12 OM (CONPOTUBIIEHUS IPUBEACHBI K
ctopoue BH 121 kB). Co croponst BH xoaddunment tpancopmaimu tpanchopMaTopoB TOKa
400/5, a co croponst HH (11 kB) — 600/5. Jlnana3on perynmupoBanust APTTH +10%.

3aganue 2. Paccuntare muddepenimanpayto 3amuty ¢ peiae PHT 565 tpexoOmoTouHOoro
tpancdopmaropa TIATH-10000/110, umeromero cxemy Y/Y/A, Uwsc,%=17%, U.sn,%=10,5%,
UkcH,%=6% 1 NOIy4arolero nuTaHue ot 3Heprocuctemsl ¢ napamerpaMu Xevmn=24 OM, Xcwaxe=9
Owm (compotusnenus npuseaeHsl k ctopoie BH 115 kB). Co croponst BH ko3ddumuent tpanc-
dopmaruu TpanchopmaropoB Toka 300/5, co ctoponst CH (38,5 kB) — 400/5, a co ctoponst HH
(11 xB) — 600/5. Inana3on perynupoBanus APITH +16% na ctopone BH u +5% — na ctopone CH.

3apnanue 3. Paccuurtate nuddepenmmansayo 3amurty ¢ pene PHT 565 nByxoOMoTodHOTO
tpanchopmaropa TJILT-125000/220, umeroero cxemy Y/A, Ug,%=12% u moiyyaromiero nuTaHue
oT sHeprocucteMbl ¢ napamerpaMu Xewun=17 OM, Xewaxe=10 OM (compoTHBIEHHs NPHUBEIEHBI K
ctopoue BH 242 kB). Co croponsl BH koaddunuent tpancgopmaiuu tpaHchopMaTOpoB TOKa
200/5, a co croponst HH (10,5 kB) — 1000/5. Inana3on perynupoBanus APITH £10%.

3ananme 4. Paccuurats auddepenunansuyro 3amuty ¢ pene 3T 11 TpexodmoToyHoro
tpanchopmaropa TJITH-40000/220, umeromero cxemy Y/Y/A, Uipc,%=12,5%, Uisn,%=20,5%,
UkcH,%=7,5% u Tonydaromero MHTaHWe OT SHEPrOCHCTEMBI C TapaMeTpaMH Xcowun=18 OM,
Xemaxe=14 OM (conpotuBnenus 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 cropoHbI
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! nH-
Ne IIUKATOPOB
BO- Borpocht JOCTHKE-
po- HUS
ca KOMIIETEH-
805054
1 OcHOBHBIE BHJIbl MOBPEKACHUN U HEHOPMAJIbHBIX PEXHMOB pabOThI SHEPro-
YCTaHOBOK 3JIEKTPOIHEPT€TUYECKUX CUCTEM.
5 OnacHOCTb TOKOB KOPOTKOT'O 3aMbIKaHHUS B JIEKTPOyCTaHOBKaxX. TpeboBaHus,
' MPEABSBISIEMBIE K YCTPONCTBAM PEJICHHOMN 3aAILMTHI. VK-8.2;
OcHOBHBIE TIOHATUSA O (QDYHKIMIX peieiiHoi 3anmuThl. [[eneHue Ha ocHoBHBIC, | IIK-1.1;
3 pe3epBHBIC W JOIMOJIHUTEIBHBIC 3alUThI, 3alIUTHI ¢ a0COMOTHON M oTHOocH- | [IK-1.2;
' TEIHLHON CEJEKTUBHOCTHIO, ONIMKHEe U JanbHee pedepBupoBanue. [Ipunmuner | [1K-1.3;
BBITIOJIHEHUS 3AIIUT. T1IK-1.4;
4 N3mepuTtenbHble Ipeodpa3zoBaTenn (IepBUUHbIE U BTOpUuHbIe) ToKa. Ycnosus | IIK-1.5;
" | paboThI TpaHCHOPMATOPOB TOKA. [1K-3.8;
. W3mepuTenbHble npeoOpa3oBaTean HapsKEHUsI. [1K-4.6
6. | Ob6ume cBefeHus 0 GUIbTPaX CUMMETPUYHBIX COCTABIISIOLIMX.
Hcrounuky oneparuBHOro Toka. VX Ha3HayeHWe W NPHUHLOMI JEHCTBHSL.
7. | YcnoBHble rpaduyeckue U MO3UIUMOHHBIE 000O3HAYEHUsI B CXeMaX peJielHoM
3alUTHI.
8. | Tumbl ¥ XapaKTEepUCTUKH 3aLIUT C OTHOCUTEIbHON CEJIEKTUBHOCTBIO. _
9 MakcumanbHasi TokoBas 3ammura (MT3): HazHaueHue, MPUHIUI JIEWCTBHUS, YK-2.1:
] CXCEMBbI BKIIHOUCHMS. YK_Z'lj
10 Pacuer TOKOB cpabaThIBaHUS, BBIIEPKEK BpPEMEHH U KOI(P(OHUIMEHTOB YyB- gﬁj%
" | ctButenbHOCTH MT3. )
IK-1.3;
11. | Cxemsl BkmoueHus pesne MT3 u ux BiusHUE Ha KOOQ(UIUEHT CXEMBI. K-1.4-
12 TokoBasi oTceuka MTHOBEHHOT'O JEMCTBMS: Ha3Hau€HUE, NMPUHIUI JIeHCTBUS, HK-1.5;
CXEMBbI BKJIIOUEHHUS. K-2.1-
13. | TokoBas oTceuka ¢ BbIACPk)KOi BpeMeHr. OOmas OleHKa TOKOBBIX 3aIlIHT. HK-Z.Z;
14, ToKOBbIE HAIIPABJIEHHBIE 3AIMTHI HA JUHUAX C OJHOCTOPOHHUM U JIBYCTOPOH- TTK-3.8:
HUM nuTaHueM. Cxembl BKIIFOUEHUS pesie HallpaBJIeHHs MOIIIHOCTH. [IK-5.4
15, ToKOBBIE 3aIUTHl HYJIEBOM MOCIEA0BATENBHOCTH OT KOPOTKHUX 3aMbIKaHUM Ha
3emunt0. Cxembl 3amuT. PacueT TokoB cpabaTbiBaHUs.
JlucranunonHble 3amUThl. CTPYKTYpHBIE CXEMBI 3alUT. XapaKTEPUCTUKU
16. | cpabareIBaHHs OpraHOB CONMPOTHBIEHUS. Pacuer ycraBok cpabaThiBaHMsd, BI- | VK-2.1:
JIepKEeK BpeMeHHU, K03()(PUIIMEHTOB YyBCTBUTEIILHOCTH. VK-2.1:
17, [TpyHIMIIBI BBIMTOJIHEHUS 3AIIUT ¢ aOCOIIOTHOM CEeNeKTUBHOCThIO. Bunabl nug- | T1K-1.1;
(epeHIMaTbHBIX 3aIIUT. IK-1.2;
18. | Ilonepeunas auddepenunanpHas 3ammra. E€ pacueT u 001acTh NpUMEHEHUS. [K-1.3;
19. HuddepenumnansHo-pa3Hast 3ammra ¢ BBICOKOYACTOTHBIM KaHajoMm cBszu. | [1K-1.4;
CTpyKTypHasl cxema ¥ NPUHIMI JSHCTBUS. [IK-1.5;
20 OCHOBHBIC H JIOTIOJIHUTEIBHBIE 3aIIUTHI CHIIOBBIX TpaHchopmaropoB u aBto- | [1K-2.1;
" | TpancopmMaTopoB. [1K-2.2;
21 [TpuHIMI IEHCTBHSA ¥ CXEMHAs peanu3alus npoaoiabHoit qupdepenumansaon | 11K-3.8;
" | 3amUTHI TpaHcopmarTopa. [1IK-5.4
22. | lpuHtn neiicTBUST W CXEMHasl peaju3alyisi Ta30BOi 3allUThl CHIIOBOTO




TpaHnchopmaTopa.

23. | Haznauenue u npunnun aevicteust AIIB nuanii Hanpspkenuem 10 kB.
PasButue cucreMm P3A u ACY TII noactadnnuii ¢ UCHOJILE30BAaHUEM TEXHOJIO-
24. YK-8.2;
T'MH Ha OCHOBE POTOKOJIOB Oa3oBoro cranaapra MOK 61850
25. | IlpuHnun neficTBUS yKa3aTesnel moBpexaeHHOro yyactka BJI. HK‘l'li
26. | JIucTaHIIMOHHBIE U3MEPUTENIN PACCTOSHUS 10 MECTa KOPOTKOTO 3aMbIKaHUSI. II:IIIIE:%%
27. | Ha3znauenue u npuHImn aewctBus ycrpoiicrea APITH. HK-Z. 2f
28. | Haznauenue n npunnmn nerctus 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

Hcnomb- KonnyectBo
No Ton 3yercs 9K3EMIUISIPOB
pu Ce- B
n\ | HaumenoBanue ABTOpBI U MECTO Ha
u3ydye- | mectp | Ouo-
i U3JlaHus kaden-
HUH JHOTE- .
paszesnos Ke P
OnektposHepre- | Epmos 10.A. 2012, Paznen 8 [DeKTpOHHBIN
tuka. Penecitnas Xanesuna O.I1., Kpacho- 1-10 (4,5) | pecypc]: yueOHO-
3alllMTa U aBTO- Marnees A.B. SIPCK: METOMYECKOE
MaTHKa JIEeKTPO- Coy nocobue /F0.A.
SHEPreTUYECKUX Epmios, [u ap.]. —
1 | cucrem: yueGHOE DJEeKTPOH. J1aH. —
nocobue Pexum ngoctyna:
https://e.lanbook.
com/book/108575
?category=937
3aru. ¢ 3KpaHa.
Penelinas 3ammura [DneKTpOHHBII
B pacrpeenu- pecypc]: yue6HOe
TEJbHBIX JJIEK- nocobue. — Dek-
bynsrues A.B.,
TPUYECKUX CETSX. . 2017, TpOH. J1aH. — Pe-
HaBonouHnsri Paznen
2 | [Tocobue mist AA CII6.: 1-10 KM JIOCTyTa:
HNPaKTUYECKUX o Jlans, https://e.lanbook.
pacyeroB com/book/104577
?category=937
— 3arJ. ¢ 9KpaHa.
201 | |
3 Kupeesa D.A. M.: Aka- A 5
AJIEKTPOIHEpre- 1-10
JIeMUs
THYECKHUX CHCTEM
Peneiinas 3ammuta | Tandgunses O.B., | 2015, Ho- [D7eKTpOHHBIN
Paznen
4 | B 3amavax u | HaBbigoB B.A., BOCH- 2-11 pecypc]: yue6HOE
YIPaKHEHMSIX: [Iernos 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

yaeOHOoe TTocodune Hosocu- TpOH. naH. — Pe-
Ooupckuit JKAM JIOCTYIIA:
rocyzaap- http://
CTBEHHBII e.lanbook.com/bo
TEXHUYE- oks/element.php?
CKUii yHU- pll_id=38555 —
BEPCHUTET 3ari. ¢ sKpaHa
DnexTpoobdopy-
FIOBAHHE SIICK- . | HemupoBckuii A. 2018 Paznen
S | TpUYeCKHX CceTeH, E I'pud 6-10 20
CTaHIIUH U NOJI- ) MO PO
CTaHIMU
OcHoBsl Teopun | AkumoB E.I'.,
ANEKTPUYECKUX benkun I'.C., Pexxum nocryma:
ammapaTroB INomxemto AT, 2015 http://e.lanbook.c
6 [D7eKTpOHHBIH Hertsips B.T., Tpucp Paznen om/books/elemen
pecypc] : yueo- Kypb6aros IT.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 nocryna:
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 oubnmo- | xKaden-
HUS paszienoB TeKe pe
Pacuer TokOB KO- | AnekcaHIpoB 8 [D5eKTpOoHHBIH pe-
pPOTKHX 3aMbIka- | B.B., 2016, (4,5) | cypc]:— DnekTpoH.
HUH B DJEKTpo- Mamotun A.A. M.: Uz- JaH. — Pexxum no-
1 | sHepreTuuecKux JiaTenb- cryna: http://
CI/ICl”lj“eMaX crso | Pasmen 1-10 €. Iﬁnbookﬁ:om/ boo
«Dmun- ks/element.php?pll
Ta» _1d=38555 — 3arun.
C 9KpaHa.
Peneitnas 3ammra 2012, 20 5
U aBTOMAaTHU3aIls HO-
5 CI/ICTel\j 3ne?<TLII)o- ;OHHHH M"AE’B 3:15)2111(? p 1-13
cHaOkeHus 1\/});10:;4}(1{001(3: A | ®I'bO asae i
P SV BIO
AUT'A
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https://e.lanbook.com/book/113201?category=937
https://e.lanbook.com/book/113201?category=937

A
Penefinas 3ammra | [llenymenuna 2015, [DnekTpoHHBIH pe-
AJIEKTPOIHEPre- O.H,, Cama- cypc]: yueOHoe 1o-
THYeCKHuX cucteM. | JloOpocoTckux pa: Ap- cobue. — Dnek-
IIpuHIUIIBI BBI- nn., XUTEK- TpPOH. AaH. — Pe-
nosiHeHus 3amuT. | CHHEIbHUKOBA 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 9KpaHa.
Camap- | Paznmen 1-8
CKOTO
rocy-
nap-
CTBEH-
HOTO
TEXHHU-
YEeCKO-
ro yHU-
BEpCH-
TeTa
TokoBasi 3amuTa 2023,
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/
CTBAa  peJICHHOMN 2016, index.php?page=bo
3alIUTHl U aBTO- Open- Pasnen 1-13 ok&id=481747
MaTH3aIuu B oypr: 3ari. ¢ sKpaHa.
AJIEKTPOIHEPTe- ory
TUYECKUX CHCTe-
Max

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

1. ’Kypnasr:

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

- DHepreTHKa U 3ekTpoobopymoBanue (http://kzenergy.kz/);
-"D1eKTpooOOpyI0BaHUE: IKCIUTYaTallus U PEMOHT"
(http://panor.ru/magazines/elektrooborudovanie-ekspluatatsiya-i-remont.html).

2. VYHuBepcuTeTcKas OMONIMOTEKa OHJIAIH. cucrema —

https://biblioclub.ru/.

3. U3narenbctBo Jlanb. DnekTpoHHO-0MOMoTeuHas cucrema.— https://e.lanbook.com/.

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

5. baza nmansbpIx m3parenbctBa Springer Nature «Poccuiickuil GoHI GpyHAaMEHTATbHBIX HC-
cnenoBanuin — http://www.rfbr.ru.

6. Hayunas snexrponnas 6ubmmoreka 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/

HNuTepHeT pecypcsl

1.DnektTpoHHas 3ekTporexuudeckas oubnmmoreka (http://electrolibrary.info).
2.MuHHCTEPCTBO HAyKH U BhICIIero oopasosanwus (http://minobrnauki.gov.ru).

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

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

5.9bC «YuuBepcurerckas oudaunoreka omnan» (http://www.biblioclub.ru).

6.2exTponHbIii xkypHan «HoBoctu anekrporexauku» (http://www.news.elteh.ru).
7.MopnenupoBanue B anektposHepretuke (http://www.simenergy.ru).

HNudopMannoHHble cIPAaBOYHbIE CUCTEMBI M 0a3bl JAHHBIX

1. Undopmanmonno-anamurudeckuii [lopran-suepro (http://www.portal-energo.ru).

2. Undopmanmonnas cucremMa «EmuHOEe OKHO JOCTyma K 00pa3oBaTelIbHBIM —pecyp-
cam»(http://window.edu.ru).

3. Hexommepueckas UHTEPHET-BEPCHUs CHCTEMBI Koncynerantllmoc
(http://base.consultant.ru/).

4, UndopmanmoHHpli  mopTan  «JDHEpreTuka W NpOMBINUICHHOCTH  Poccum» -
http://www.eprussia.ru/

5. LleHnTpanbpHbIi 2IEKTPOTEXHUYCCKUI opTai - https://elektroportal.ru/page/5
HNHpopManMOHHBIE TEXHOJIOTHH

DJeKTpoHHAas MHPOPMALMOHHAsT 00pa3oBaTebHas cpella HHCTUTYTa 00ECIEYnBaeT JIOCTYI K

y4eOHBIM IUTaHaM, pabouuM IMporpaMMmaM AMCHUIUIMH (MOJyJeil), MporpaMmaM HpakTUK, SJIeK-
TPOHHBIM Y4eOHBIM U3aHUSAM U 3JIEKTPOHHBIM 00pa30BaTEeNIbHBIM pecypcaM, yKa3aHHbIM B pa004YMX
nporpamMMax JUCHHIUIMH (MOAyJNel), mporpaMMax MpakTUK; (OPMUPOBAHHE DJIEKTPOHHOTO IMOPT-
¢donmo obydarolerocs, B TOM YUCIIE€ COXpPaHEHHE ero padoT U OLEHOK 3a 3TH paboTsl. [IperycMoT-
peHa BO3MOXXHOCTh B3aUMOJCUCTBUS CTYJEHTOB M IIPEIOAABATENEH ITOCPEICTBOM TEXHOJIOTHM IO
NIEPECHUIKE U MOJYYEHHUIO IEKTPOHHBIX COOOIICHUM.

5.4. [IporpamMHoe obecrieyeHHe y4eOHOr0 npouecca

1. LibreOffice;
2. Slanekc 6paysep.

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

No
T'onn
Ne ce- Bun camocrosi-
o ABTOpBI HanmenoBanue MECTO
o\l | MecT- | TeJNbHOU paboThI
W3/1aHHS
pa
1 2 3 4 5 6
IToaroroska k Ja- JlaGopaTopHblii
6opatopHbiM pado- | FOnaun M.A., | npakTukym. Pe-
Tam l'onoBuHOB JIeHas 3amura M
1 ONOBIHO © Jamt 2012, AUTAA
7 B.B., Mopen- | aBTomaruzamus
ko C.A. CHUCTEM  DIIEKTPO-
(4,5)
CHaOXCHUS
[Toaroroska k TokoBas  3ammra
2 nmpakTHieckuMm 3a- | FOuama MLA. | anekTpoobopyio- 2011, CII16: Jlans
HATUSIM BaHMS
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6. MATEPHAJIbBHO-TEXHHYECKOE OBECIIEYEHUE
YYEBHO JUCLHUIIAHBI (MOY.JIsT)

6.1. Aynuropun

HauMenoBanue crienuaibHBIX ITIOMEIE-
HUI ¥ NOMENUIECHUN JUISI CAMOCTOSTEIILHOMN
paboThI

OcHaIIEHHOCTH CHEUAILHBIX TOMEIIEHUN U 110-
MEIIEHUH ISl CAMOCTOSITEIHHOM paboThI

YuranabHblid 3a1. Aynuropus Ne 2-252 -
II xopmyca miis camMOCTOATENbHOU pabo-
Tel. 347740, PoctoBckas 001., 3epHO-
rpajckuii paioH, r. 3epHorpan, yia. Co-
BeTcKas, 1oM Ne28/30.

Nmeercs 5 KOMOBIOTEPOB, OOBEAMHEHHBIX B JIO-
KaJIbHYIO CETh C BBIXOJIOM B ceTh Internet.
[Tepuonnueckue u3gaHus O HAIPABJICHUIO TTOATO-
TOBKH

DJIeKTPOHHBIH YUTAJBHBIH 3aJ1. AyJau-
topuss Ne 2-170 6 — Il xopnyca ans ca-
MOCTOSITeNIbHOU paboTel. 347740, Po-
CTOBCKasi 00J1., 3epHOTpaJICKUN paiioH, T.
3epHorpan, yi. Coserckas, oM Ne28/30.

Nmeercs 10 KOMIIBIOTEPOB, 0OBETUHEHHBIX B JIO-
KaJIbHYIO CETh C BBIXOJOM B ceTh Internet, ¢ mocry-
IIOM K  3JEKTPOHHO-OMOIMOTEUHOW  cHucreme
«Jlamp» u DBC «YHuUBepcuterckas OMONMMOTEKA
onnann», CIIC «Koncynprant Ilmroc: Bepcus
[Ipod». Benércs menuareka — umeercs 1458 snex-
TPOHHBIX TEKCTOB M3/1aHUl.

1-324 Aynurtopus ansi NEKUWH, MPaKTH-
YECKHX 3aHITUN ¥ KOHCYJIbTAIUH.
Aynuropus s TEKyIIero KOHTPOJST |
MIPOMEKYTOYHOW aTTECTAIIHH.

JlaGoparopus 3IEKTPONUTAIOUINX CHCTEM
U JIEKTPUYECKHUX CETEM.

347740, PocroBckas o001., 3epHOrpa-
CKMI pailoH, r. 3epHorpan, yia. uM. Jlenu-
Ha, 10oM Nel9.

Jlabopatopubie ctenasl (10 mT.) ¢ MomensiMu
ANEKTPONUTAIOIIUX CUCTEM, U DJIEKTPUYECKUX Ce-
TeW, BKJIIOYAIONIME CIeAyIolIee OO0OpydoBaHUE:
TpanchopmaTtopel  Hanpspkenuss — HTMUM-10,
3HOM-35; HOM-35, HOM-10; tparcdopmaTopsl
toka - TIIOM-10, TIUIY-10, TKJI-10, TK-20,
TOH-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, I[TH-2, T1P-2,
[ICH-1010O, ITIT-A/3.

MynpTuUMeAUIHBIA [POEKTOp NepeHocHon Acer
X1111

[linakaTHOE XO035ICTBO

ITocagounbix mect 18

1-321 — JIaGoparopusi peiaeiHO’ 3alIiThI.
347740, PocroBckast 001., 3epHorpaj-
CKUM palioH, . 3epHorpas, yi. uM. Jlenu-
Ha, 1oM Nel9,

KommiekT trmoBoro yue6Ho-1abopaTtop HOTO 000-
pynoBaHus «JnekTpodHepretukay I391-OPCK-H-
K — 1 mT., TUMOBOW KOMIUIEKT JaOOpaTOPHOTO
obopynoBanus «QnekTporHeprerukay 391-H3-C-
K, a Takxke nabopaTopHble M HUCHBITATEIbHBIE
cteHnbl (14 mT.) AN CHATUS 3alIUTHBIX XapakKTe-
PHUCTHK pejie, CTEH]Ibl ¢ pa3IMYHbIMU, B TOM YHCIIE
U COBPEMEHHBIMU BUIAMH 3aILUT, PEJI€ U HMHOTO
o0Opy/lOBaHus, HUCHOJB3YEMOTO B  DJIEKTPO-
JHEPreTUYECKUX CUCTEMAaX aBTOMATUKU WM TelleMe-
XaHuku, B ToM uucine VYIIC-62; 3THU-0,4; TpaHnc-
¢dopmaroper Toka TIIJI-10; TK-20; BA®-85M;
anexkTpomarHutHele pene tuna PT-40; PTB-1; PH-
53; PII-25; PII-252; PII-255; PY-21; uHayKuHOH-
Hble pene - PT-80; PT-85, momynmpoBOIHUKOBEIE
pene, OJIOKU pereHOM 3alIUThl pa3IMYHOrO THIIA U
HazHaueHusa, koMmmiekr K-505, JIATP, kounmenca-




TopHasi Oatapesi, BOJBTMETP, MOJEb JJEKTpUUe-
CKOM ceTH BOJBTOA00ABOYHEIN TpaHChOpMATOP,
BaTTMETP, aMIIEPMETPhI, MOJIENIb JIMHUU C JIBYCTO-
POHHUM TMUTAHUEM, MOJEIb HArpy3Ku, CTaTH4e-
ckuii aHanm3arop kadectBa Hanpspkenus (CAKH),
aHasM3atop HecuHycouganbHocTH (AH), cexynno-
Mep; komiuiekt 3TU-0,4; craimonapHoe Harpy3ou-
HO€ YCTpPOWCTBO; TpaHC(POpPMATOp TOKa; amrep-
MeTpel 10 10A; u3mMepuTenbHbd TpaHc-GopmMaTop
toka TIIJIM-10; sneKTpoMarHuT OTKIIOYEHUS; aM-
nepMeTpbl 70 S0A; MAarHUTHBIN MyCKaTelb; TPAHC-
¢dopmaropsr Toka TK-20; perynstop toka YIIBP-
LJI; pene tuna PCT; Kommektnas 3ammta K313
st BJI 10 kB; Crenn s naboparopHoit paboTsl
«YnpaBieHlue BaKyyMHBIM BbIKJItOYaTeiaeM BB-
TEL ¢ npuonom BY/TEL -100/220-12-03A.
[InakaTHOE XO3SUCTBO, CTOJNBI, OCKAa MEJIOBasi.
[Tocagounbix mect 14.

2-349a IlomemieHue I XpaHEHUS H
PO UIAKTHIECKOTO 00CITyKUBaHUS
y4eOHOro 000pyAOBaHHUS.

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

Crnenuanu3upoBaHHas MeOelb U 000pyAOBaHUE
IUIsl XpaHEHHUS U MPOQUIAKTUYIECKOTO 00CITyKHUBa-
HUs yueOHOTro 000pyA0BaHUS

7. METOJAWYECKHUE YKASAHHSI JUISI OBYYAFOIIMXCSI ITO
OCBOEHMIO YYEBHOM JTUCHUTIJIMHBI (MOY.JIST)

Bun yueOHbIX
3aHATHHI

OpraHI/I3aHI/I${ ACATCIIBHOCTHU CTYICHTA

Hanucanue KOHCIEKTa JEKIMHA: KPaTKO, CXEMAaTUYHO, IOCJIEJOBATEIbHO
(UKCUPOBATh OCHOBHBIC IOJOXKEHUS, BBIBOABI, (OPMYIHUPOBKH, 0000IIe-
HUS; TOMeuYaTh Ba)KHbIE MBICIH, BBIICNATH KJIIOUEBBIE CJIOBA, TEPMUHBI.
IIpoBepka TEPMHUHOB, IOHATUH C IOMOINBK SHUMKIONEIUMN, CIOBAapEH,
CIPAaBOYHUKOB C BBIUCHIBAHUEM TOJIKOBAaHUM B TeTpaab. OO03HAUUTH BO-

HGKHI/ISI MpoChl, TCPMUHBI, MaTCpHaI, KOTOpBIfI BBI3BIBACT TPYAHOCTH, IIOMECTUTH U

TUW) U JIp.

MOTBITATHCS HANTH OTBET B PEKOMEHIyeMon JuTepaType. Ecnu camocros-
TEJTHLHO HE yAaeTcs pa3o0parhCcs B MaTepualie, He00XoauMo chopmymupo-
BaTh BOMPOC U 3aJaTh MPENOJaBATENI0 Ha KOHCYIIbTAIlUHU, Ha MIPAKTUYECKOM
3aHATUN. YJICJ'II/ITI) BHUMAHHE CICAYIOIINUM IMOHATUAM (Hepe‘-II/ICJ'IeHI/Ie IIOHSA-




[IpakTnueckue
3aHATUS

[IpopaboTka paboueii mporpaMMsbl, yaemsis 0co00¢ BHUMAHHE IIEJISIM U 3a-
JIadaM, CTPYKTYpe M COJIEPKaHWIO0 JUCHUTUIHMHBL. KOHCIEKTUpOBaHWE HC-
TOYHUKOB. PaboTa ¢ KOHCIEKTOM JICKIIMid, MOJIrOTOBKA OTBETOB K KOH-
TPOJBHBIM BOIMPOCAM, MPOCMOTP PEKOMEHIYEMOH IUTEpaTyphl, padora C
TEeKCTOM (yKa3aTh TEKCT M3 MCTOYHMKA W Jp.). [IpociymmBanue aynawo- u
BUJICO3aIUCEN M0 33JJaHHOM TeMe, PelIeHHe pacueTHO-TpapUuecKuX 3aja-
HUH, pelieHne 3a/1a4 110 aJrOPUTMY H JIp.

KypcoBas pabota

KypcoBast pabora: nzydeHue HaydyHOH, yuyeOHOW, HOPMATUBHON U JAPYrou
autepatypsl. OTOOp HEOOXOIUMOTO MaTepuaia; GOpMUPOBAHUE BEIBOJIOB U
pa3paboTKa KOHKPETHBIX PEKOMEHAAINNA M0 PEIICHUIO MOCTaBICHHOMN LIeTH
Y 33/1a4; NMPOBEICHUE MPAKTUYECKUX MCCIEN0BAaHUN 1O TaHHOU Teme. Un-
CTPYKLHS N0 BBIIOJHEHHUIO TPEOOBaHUN K OPOPMIIEHUIO KYpPCOBOIl pabOThI
HAXOJIUTCA B METOJUYECKUX YKa3aHUSIX 0 JUCIUIUIMHE.

JlaGopaTopHas
pabora MeTtoanyeckue yKka3zaHus 110 BBITIOJIHEHHUIO JIA0OPATOPHBIX paboT u jp.
[ToaroroBka k | Ilpu moAroToBKe K 3K3aMeHy HEOOXOMMO OPUEHTHUPOBATHCS HA KOHCIIEKTHI
IK3aMEHY JICKIIUH, PEKOMEHIYEMYIO JIUTEPATypy H JIp.




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

[Ipotokon Ne  3acenmanust Kadepbl OT «  » 202 .

Benymmit npenonaBaresb

3aB. kadenpoit
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