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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Henpb: mnoBbllieHHe KBaMU(UKAIMU IYTEM COBEPLICHCTBOBAHMS WM DPAa3BUTHS Y
ciymareineid mpodeCCHOHATBHBIX KOMIETCHIIMM, HEOOXOMUMBIX [UIsl MPOQECCHOHATHHON
JEATEIbHOCTH M0 HAIIPABIEHUIO «DJIEKTPOIHEPTreTUKA U DJIEKTPOTEXHUKAY.

IIporpamma cocraBJ/ieHa B COOTBETCTBUM:

- ¢ @enepallbHBIM TOCYIApCTBEHHBIM O00pa30BaTEbHBIM CTAHJIAPTOM  BBICIIETO
oOpa3zoBaHus 1O HarpaieHU0 MoAroToBku 13.03.02 DiekTpo’HEpreTHKa W AJIEKTPOTEXHUKA,
YTBEPXJACHHBIM TpuKazoM MunoOpHayku oT 28.02.2018 r. Ne 144, 3aperucTpupoBaHHBIM B
Muntocre Poccun 22.03.2018 1. Ne 50467.

- ¢ IpodeccuonansubiM  cranmaprom 20.032  «PabGoTHUK TIO OOCITYKHBAaHUIO
o0Opy/noBaHUsl TMOACTAHLIUNA DSIEKTPUUECKUX CETEei», YTBEP)KICHHBIM NpuKazoM MUHTpy1a
31.08.2021 r. Ne 611n, 3apeructpupoBanubiM B Muntocte Poccun 04.10.2021 r. Ne 65260,
ypOBEHb KBanu(pUKALUU 6.

®opma peajiM3anuM: OOyYCHHE C HCIIOJIb30BAHUEM HCKITIOYHTEIBHO JTHCTAHIIHOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHH.

®opma 00yUyeHHs: OYHO-3209HAS.

Pexum 3aHATHIH:

Pacnivcanue 3aHATUIl 1O JONOJHUTEIBHOH 00pa3oBaTENbHOM HpOrpaMMe MOXKET
YCTaHABJIMBATHCS B 3aBUCUMOCTH OT Habopa B rpymmbl. KOHKpeTHBIE 1aThl MPOBEACHUS 3aHATHIA
yKa3bIBaIOTCS B JOTOBOPE HA OKa3aHHE 00pa30BaTeNbHbIX yCIyr. JJaHHbIE pacMCcaHus XpaHATCS
B DJIEKTPOHHOW CHCTEME ydeTa XOJla pealn3allié MPOrpaMMbl npu ee Hammuuu. [Ipu 1robom
rpaduke 3aHATUH yyeOHas Harpy3ka ycraHaBiuBaeTcs He Oosiee 40 yacoB B HeNeNi0, BKIIOYAs
BCE BUIbl ayIUTOPHON U BHEAYIUTOPHOM (CaMOCTOSTENIbHOMN) yueOHOM paboThl CirymaTess.

TpeboBanusi K YpPOBHIO MOATOTOBKHM CJyHIATeJisl, HEOOXOAMMBIe JIsi OCBOEHHUS
NpOrpaMMbl: JIMIIA, >KEJalollMe OCBOUTH JOMOJIHUTENBHYIO 00pa3oBaTENbHYIO IMPOrpaMmy,
JOJKHBI UMETh WJIM NOJTy4aTh BBICLIEE WM cpeHee npodeccruoHanbHoe oOpazoBanue. Hamnune
yKa3aHHOTO 00pa30BaHUS JODKHO TOATBEPXKIATbCA JIOKYMEHTOM TOCYJapCTBEHHOIO WIIH
YCTaHOBJIEHHOTO 00pa3la, WK akaJIeMUIECKOH CIIPaBKOH O IPOX0XKICHUN 00yUCHHSI.

BeigaBaemblil JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0KICHUH MPOrPaMMBbI U C1Jade UTOTOBOM
aTTeCTAllUU BBIJAETCS YJJOCTOBEPEHHE O MOBBIIIEHUH KBATU(UKAIIMKY YCTAHOBJICHHOTO 00pa3ia.

Cpok eiicTBUSI HTOTOBBIX IOKYMEHTOB

Cpox neificTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE MPaBUII MO padoTe
C TepCOHAIOM B cdepe AesITeNbHOCTH JAaHHOH NpOrpaMMbl, YCTaHABJIMBAETCSI Ha OCHOBE
coJIepKaHusl IPOrpaMMBbI U COCTaBIISET (B rojiax): 6€CCpoyUHoO.



2. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUS

2.1. Komnerenuuu
B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

Tabnuna 1
KoMmneTeHTHOCTHO-OpUEHTHPOBAHHBIE TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHUS IPOTPAMMBI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM

YK-2: Cnocoben 3HaTh:
ONPENENATh KPYT 33/1a4 B | - OCHOBHBIEC IIOJIOXKCHHUS 110 M3OJIALMU U IEPECHANPSIKEHUSIM B
paMKax MOCTaBJIECHHOMN BBICOKOBOJIBTHOM  3JIEKTPOIHEPreTUYECKOM  O00OpYyIOBaHUU
1IEJIN ¥ BBIOUpATh AIEKTPUYECKUX CETEM..
ONTUMAJIbHBIE CIIOCOOBI NX
pELIEHHUs, UCXOs U3 YMers:
JEUCTBYIOIUX MIPABOBBIX | - OnpeaensaTh NepeHANPSHKEHUS IPU OTKIIFOUSCHUN WHIYKTUBHOU
HOPM, HMEOLIUXCS Y EMKOCTHOM Harpy3Ku BaKyyMHBIMH BBIKJIIOYATEIISIMU.
pecypcoB U orpaHuyeHu | Brnagers:

- HopmatuBHO-IpaBOBOM JOKyMEHTaUMeWd IIpU INPUHATHH

pelIeHUI IO OIrPaHUYEHUSM MePEHAIPSKEHUN.

B pe3ynpTrare 0CBOEHHS MPOTPaMMBbl CIYIIATEINb JOJDKEH OBITh CIIOCOOEH pealn30BhIBATH
TpyAOBbIe (YHKIIMH B COOTBETCTBHH C MPO(PECCHOHATBHBIM CTaHIapTOM (TadI. 2).
YpoBeHb KBaTHpUKAITIH 3.

Tabmuna 2
[TpakTHKO-OpHEHTHPOBaHHEIE TPEOOBAHUS K PE3yJIbTaTaM OCBOSHHSI TPOTPaAMMBI
TpynoBbie pyHKIIUU TpeboBaHus K pe3yabTaTaMm
20.032 «PaboTHUK 110 00CTYKHBAHUIO 00OPYJOBaHUS MOACTAHIUN JJIEKTPUUECKUX CETEil»
[1K-828/A/01.3/1 TpynoBbie neiCTBHS:
CTIIOCOOEH OCYIIECTBIIATh - OcymiecTBiIeHNE TTPOBEPKH TMEpe]] Ha4aJIoM padoT M0 PEMOHTY
MIPOU3BOJICTBO 000pyIOBaHUSl paCHpeAEIUTENbHbIX YCTPOMCTB MOJACTAHILUI
BCIIOMOTATENILHBIX DIIEKTPUUYECKUX CETEeW HampshKeHHeM 10 35 KB BKIIOUHMTENBHO
MOJITOTOBUTENILHBIX paboT | O HapsAgy WIM paclopsHKEHUIO HaJIM4YUsl, KOMIUIEKTHOCTU
0 PEMOHTY HEOOXOIUMBIX CpeAcTB 3aIIHTEHI, pUCTIOCOOICHNUH,
000py0BaHUs OTpaXIAIOUINX YCTPOHCTB, HHCTPYMEHTA, IPUOOPOB KOHTPOJIS U
pacrpenenuTebHBIX 0€30macHOCTH.
YCTPOMCTB MOJCTAHIUI




BJIEKTPUYECKUX CETEU Ymenus:

HanpspkeHueM 1o 35 kB - [IpuMeHATh crnipaBOYHBIE MaTepHajbl B 4acTH OOOPYHAOBaHUS
BKJIFOUUTEIIBHO MOJICTAaHIIMI 3JIEKTPUYECKUX ceTel HampspkeHueM 1o 35 kB
BKJIIOUUTEIIBHO;

- OuleHnBaTh OTKJIOHEHUS M BO3MOXHBIE (DaKTOPBI, IPUBOISIINE
K OTKJIOHEHHIO OT HOpPMajJbHOW paboThl 00OpYyIOBaHUS
MOJACTAHIINI AJIEKTPUUECKUX CceTell HampsbkeHuemM 10 35 kB
BKJIFOUUTEIIBHO;

- OneHuBaTh  COCTOSIHME  OOOpYAOBaHHSI  MOJCTAHLUI
ANEKTPUUECKUX ceTel HampsbkeHueM 1o 35 kB BkmrouuTensHo,
OTIPENIENIATh MEPONIPUATHS IO YCTPAHEHUIO 1e(DEKTOB.

3HaHUs:

- IIpuHiunel paboThl yCTPOMCTB 3alUTHI OT NEpEHANpPSHKEHUN
o0opynoBaHus MOACTaHIUI AIEKTPUUECKUX cerei
HanpspkeHueM 10 35 kB BKIIOUMTENbHO W TpeOOBaHUS K HX
pabore.

2.2. XapakTepucTHKa HOBOr0 BHJa NPOo(eCcCHOHAIbHON IesiTeJJbHOCTH, HOBOM
KBaJIM(PUKaANUU
He npenycmoTpeno

3. CTPYKTYPA W COJIEPKAHUE ITPOI'PAMMbI (PABOYHE ITPOI' PAMMBI
TUCLUTIIMH (MOJYJIE#)

3.1. TpynoeMKocTh IpOrpaMmMbl

TpynoeMKoCTb MporpamMMbl BKJIIOYass BCE BHJbl ayAUTOPHOW M BHEAYAUTOPHOU
(camocTOsATENHHOM) pabOThI COCTABIISET:

- 1 3aueTHBIX eAUHULL;

- 36 ak. u.

CrpykTypa nOporpaMMbl C yKa3aHHEM HAUMEHOBAaHMS JUCHMIUIMH (MOIyJeH) M HX
TPYJOEMKOCTH IIpEJCTaBlIeHa B Ta0I. 3.

VY4eOHBI MIaH JIOTOJHUTENBHONH 00pa3oBaTeIbHOM NpPOrpaMMbl MPEACTABICH B
MPUIOKEHNE A., ABIISIOMUNCSA HEOTHEMIIEMOI YaCThIO IPOIPAMMBI.

Ta0muma 3
CtpykTypa nporpaMmMsl 1 OpMBI aTTeCTallUN

I Ne I HanmeHnoBanue I ml KonTakTHas pabora, aK. 4 | © I © I dopMa aTTecTallH
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HepEHANPSIKEHUS 1 4 16 16 18 Her
3aluTa OT HUX
1.1. | O6mas
XapaKTepPUCTHKA 1 4 4 6
BHYTPEHHUX 0
NIEpEeHANPSKCHUN
1.2. | MeToaMKH 3alUTHI TTpo6un
OT BHYTPEHHHX 2 12 12 12 €MHasAg
nepeHanpsHKeHUN 4 JIeKnun
s
2 Hrorosas 2.1 0 -
aTTecTanus 0l 3 03| 17 Hroroselii 3auer
UTOIO: 3
16 19.
6. 0| 0 |16|03 0
3 7
0
3.2. Conep:xanue nporpamMmmsl (padoune NporpaMmMbl IMCUUILIAH (MOaYJI€eil)
Coneprxanue TUCIUILIAH (MOIyJIeH) peACcTaBiIeHo B Ta0. 4.
Tabnuma 4
CopepxaHue TUCIUIUIMH (MOYJIeil)
No Haunmenosanue
JUCIUILTUH (MOIYJICH) CogepxaHue TUCIUILIAH (MOIYJIEH)
1. | BHyTpeHHHE NepeHaNpPsKEHHs] U 3alluTa OT HUX
1.1. | OGurast xapakTepucTHKa OO61mas XxapakTepuCTHKa BHYTPEHHHUX NEpEHAIPsKEHUN B
BHYTPEHHUX ANEKTpUUECKUX cucTemax. Kimaccudukanms BHyTpeHHUX
nepeHanpsKeHun nepeHanpsbkeHuil. KoHnenuum KoopAnHaluy U30Jsun
ANEKTPUIECKUX cUcTeMaX. cTipITaTenbHbIe HAPSKEHUS
AIIEKTPOOOOPYTOBAHUSI.
1.2. | MeToauKH 3aIuThI OT Henunelinbie orpannuntenyu nepeHanpspkeruit (OTTH).

BHYTPEHHUX
MepEHANPSKECHUN

[TpyHIMIIBI OrpaHUYEHUS] IEPEHANIPSIKEHHN. 3a3eMIIEHNE
HEUTPaJIH dJIEKTPUUECKUX CUCTEM, BIUSHUE PEKUMA
HEeHTpalu Ha ypOBEHb MEepEHANPSHDKEHUH U yCIOBUS pabOThI
OIIH. Ilepenanpspkenus npu oAHO(MA3HBIX 3aMBIKaHUAX Ha
3emunto. [lepemeskaromuecs: 1yroBble 3aMbIKaHUs B CETAX C




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

M30JIMPOBAHHON HEUTPAJIBIO U HEUTPAJIbIO, 3a3€MJIICHHOM
yepe3 Jyroracsiiyuii peaktop. 3azeMieHUe HEUTpalu ¢
MIOMOILBIO YIIPABIISIEMBIX PEAKTOPOB U BBICOKOOMHOI'O
pesuctopa KBasucranuoHapHble MOBBIIICHHS HAPSXKEHUS B
JANbHUX dJIeKTporiepenadax. EMKOCTHbIN 3 deKT.
KomneHncanust peakTMUBHOW MOIIHOCTH HA JIMHUAX
anekrponepenayn. Biusuue ycrpoiicte FACTS Ha
PEKUMHBIE 1 KOMMYTAIIMOHHBIE TIEPEHAPSIKEHHUSL.
VYrpasisieMble 1 HEYIIPaBIsEMbIE LIIYHTUPYIOIINE PEAKTOPHI,
yIpasisieMble U HEYIIpaBisieMble YCTPONCTBA MPOAO0IbHON
KOMIICHCAILIH, CTATUYECKHE TUPUCTOPHBIE KOMIIEHCATOPBI.
KoMmmyTanmonHble nepeHanpsKeHus Py BKITIOYSHUSIX U
otkmoueHusax. Kinaccudukanus nepeHanpspkeHuil. O0ras
XapaKTEePUCTUKA MEePEHATPSIKECHUN TTPU KOMMYTAIIHIX
JTuHUM snekTponepenaun. [lepenanpsxenus npu
OTKJTIOUYEHUHU MaJIbIX UHIYKTUBHBIX TOKOB BBIKJIIFOUATEIISIMU
CO Cpe30M TOKa. MeTo/ibl 3alUThI OT epEeHANPSHKEHUH,
BBI3BAaHHBIX BAKYYMHBIMU U 3JIETa30BBIMH BBIKITIOYATEIISIMH.
3amuTa OT NepeHanpsKeHuH MeUHbIX TpaHCc(hOopMaToOpoOB.
deppope30HaHCHBIC MTEpEHATPsKEHUs B ceTsax 6 — 35 kB.
VYcn0Bus BOSBHUKHOBEHUS U MTOAABJICHUS EPEHANPSKEHUM.
CBepXBBICOKOYACTOTHBIE MIEPEHATIPSKEHUS B DJIETa30BbIX
KPVY. OteuecTBeHHbIC U 3apyOeKHBIE METOAUKH BbIOOpa
napamerpoB OITH. CymectByrome npoOaemMsl U MyTH UX
Mpeo10JIeHusl. MeTOoIbl MOJEIUPOBAHNS BHYTPEHHUX
nepeHanpsHLKeHU. XapakTepUCTHKA CYIIECTBYIOIIETO
MPOrPaMMHOTO O0ecTieueHus IO pacueTy MepeHarnpsKeHUH
Y OTIpe/IeJICHUIO TapaMeTPOB 3alUTHBIX YCTPOMCTB.

AHHOTanuy pabodux MporpamMm JUCHUIUIMH (MOyJieil) MpeacTaBiIeHbl B MpHiiokeHuu b.

4. TIPAKTUYECKASA ITIOAI'OTOBKA

Wudopmanus 0 MNpakTUYECKOW TOATOTOBKE B  CTPYKTYpe JONOJHHUTEIbHOM
o0pa30BaTeNnbHOM MpOorpaMMsbl MpeCTaBlieHa B IpuiioxkeHue B.

B pamkax y4eOHOro TIulaHa JOIOJIHUTENIBHOH 00pa3oBaTeNbHOM  MpOrpamMmbl
UCTOJB3YIOTCS TPaJUIMOHHBIE OO0pa3oBaTeNbHbIE TEXHOJOTHHM, a TakXe HWHTEPAKTHBHBIC
TEXHOJIOTUH, ITPEJCTABICHHBIE B TA0M. 5.

Ta0muma 5
XapakTepuctuka 00pa3zoBaTebHON TEXHOIOTUU




HaumeHnoBanue Kparkas xapakrepucruka

[IpoGnemHuas naexus [IpoGnemHas jgeKius Mo TeMaTHKE IPOrpaMMBbI

5. OHEHOYHBIE U METOAUYECKHUE MATEPHUAJIBI 1JI1 KOHTPOJIA
OCBOEHMS PE3YJIBTATOB OBYUYEHUS

5.1. Tekyuuii KOHTPOJIb

Texymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapPAKTEPUCTUKAMHU KOHTPOJBHBIX
3agaHuii ¥ npenactasieH B Tabnuie 1 npunoxxenus I

5.2. [IpomeskyTOUYHAS aTTeCTALMS

[IpomexyTouHas arTecTalys o NporpaMMme MpoBoIUTCS B (popme 3auera, IK3aMeHa WU
OTYeTa O CTAKUPOBKE B COOTBETCTBHM C YYEOHBIM IUIAHOM. XapaKTepUCTHKa 3aJaHUN
npencrasiena B Tabmuue 2 npunoxxenus I

5.3. UToroBasi arrecrauus
Wrorosas arrecranus 1o nporpamme npoBoauTcs B (opMe . XapaKTepUCTUKA 3aJaHUN
npencrasieHa Tabnuue 3 npunoxenus I

5.4. HezaBucHMBbIHi KOHTPOJIb Ka4eCcTBA 00y4eHus!
[lopsimox  He3aBUCHMMOM OLIEHKM KadyecTBa JOINOJHUTENBbHOM  00pa3oBaTelbHOM
MIPOrpaMMbl NPEACTABIEH B IPUIIOKEHUU [ .

6. OPTAHUBALHMOHHO-IIEJAT'OI'HYECKHE YCJIOBHUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHo-MeToaMYecKoe U MHGOPMALMOHHOE o0ecnieyeHue

a) mutepatypa HTb MOU:

1. basytkun, B. B. Pacuerbl mepexoaHbIX HpoleccoB U mnepeHanpsbkeHuil / B. B.
basyrkun, JI. ®@. /ImoxoBckas. — M. : Oneproaromusaar, 1983. — 328 c.;

2. llepenanpsikeHHs] B JJIEKTPUYECKMX CHUCTEMaxX W 3allUTa OT HUX : YYEeOHUK JUIs
AJIEKTPOIHEPreTHUECKUX crenuanbHocTeid By3oB / B. B. basyrkun, u ap. — CIIG.
Oneproaromusaar, 1995. - 320 c. : 17.00..

0) muteparypa ObC u B/I:

1. boprauk U.M. , benornosckuii A. A., Bepemarun W. II., Bepmmuaun [O. H.-
"DnexTpodu3znueckre OCHOBBI TEXHUKH BBICOKMX Hampspkenuit", M3parenbctBo: "U3naTenbekuit
nom MOH", Mocksa, 2016 - (704 c.)
http://e.lanbook.com/books/element.php?pll_id=72343.



B) ucnoab3zyemsie ObC:

He npeodycmompeno

6.2. KagpoBoe o0ecnieuenue

JUia  peanu3zauuy  JONOJHUTEIBHOW 00pa30BaTENIbHOM MpOrpamMmbl IPUBIIEKAOTCS
MPEnoaaBaTeNId U3 YKCJIa MITAaTHBIX Hay4dHO-Tegarorndeckux padotaukoB ®I'bOY BO «HUY
«MBOW» wu nuuma, npeacraBuTenu paborojareneil wiaM  o0beIMHEHMHA paboTomaTENei.
Nudopmanus o kaapoBoMm oOeCHeueHUU JOTOJHUTENbHON 00pa3oBaTeNbHON MIpOrpaMMbl
IIpeACTaBIICHa B IpWIOKeHUU /1.

CBeneHuss O  pyKOBOAWTEJNE  JOMOJHUTEIBLHOW  0Opa3oBaTENbHOM  MPOrPaMMBI
IIpesicTaBlIeHbl B Ipusoxenue E.

6.3. ®uHaHcoBOe o0ecneueHue

Ilnan pacxomoB W  pacyer OOOCHOBaHHMS CTOMMOCTH IO  JOIOJHHUTEIBHON
00pa30BaTeNbHOM MPOrpaMMe MPEICTaBICHBI B puiiokeHue XK.

duHaHCHPOBAHUE MPOTPAMMbl OCYIIECTBISICTCS 33 CUET JIMYHBIX CPEICTB CIyliaresieu
WIM 3aKa3YMKOB, 10 HAMPABICHHUIO KOTOPHIX MpOBOAMTCS oOydeHue. B kadecTBe 3aka3dmka
MOTYT BBICTYHaTh paOOTOAATENH, YHUBEPCUTETHl (B ToM umcie MOMW), rocymapcTBEHHBIC
CTPYKTYPBI U TPOYHME YIACTHUKH 00pa30BATEIIHFHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE 00ecneueHue

MatepuaabHO-TEXHUYECKUE YCIOBHS peaau3allid JOMOJTHUTEIHHOW 00pa3oBaTEIbHOMN
IIporpaMMsl npezcrasieHsl B [Ipunoxenun 3.

Kanenmapusiii rpadux yuyeOHOro mporecca paspadbaTbIiBaeTCsl C y4eToM TpeOOBaHHM K
KauecTBYy OCBOEHMs U 1o 3ampocaMm oOyuaromuxcsi (IIpunoxenue WN). Pacnucanue 3anaruit
pa3pabaTbIBaeTCs Ha KAKAYIO pealn3yeMylo IpOrpaMMmy.

JIMCT U3MEHEHU (AKTYAJIM3ALIAN)

‘ Ne /it ‘ ConeprxaHue n3MeHeHHs (aKTyaJln3aluu) ‘ JlaTa yTBep>KaeHUs U3MEHEHUN
PYKOBOI[I/ITCHB MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

o Ceefenua o Bragensue L3N M3aKn
obpasoBaTeIbHOI e THviobecs ENT EM.
IpOrpaMMabI Wnentudmkatop R792df8f2-TimofeevYM-f843abe9 TI/IMO(l)eeB




