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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Hesab: noBbllleHHMEe KBaIU(GUKAMK IyT€M COBEPLICHCTBOBAaHMS Yy ciyllaTesnen
npoeCCUOHATIBHBIX KOMITETCHIIUH, HEOOXOMUMBIX s NPOPECCHOHATIBHON AEATENbHOCTH B
chepe «IIEKTPOIHEPreTUKa U IIEKTPOTEXHUKAY.

IIporpamma cocraBJ/ieHa B COOTBETCTBUM:

- ¢ @enepanbHbIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM  BBICIIETO
oOpa3zoBaHus 1O HarpaieHU0 MoAroToBku 13.03.02 DiekTpo’HEpreTHKa W AJIEKTPOTEXHUKA,
YTBEPXkJACHHBIM MpuKazoM MunoOpHayku oT 28.02.2018 r. Ne 144, 3aperucTpupoBaHHBIM B
Muntocre Poccun 22.03.2018 1. Ne 50467.

- ¢ IIpodeccuonanbubim crannaprom 20.034 «PaGOTHUK MO 0OCTYKHBAHUIO U PEMOHTY
0o0Opy/nOBaHUsl pENECHHON 3alllUThl U ABTOMATHKHU SJICKTPUYECKUX CETEi», YTBEP>KICHHBIM
npukazoM Muntpyzaa 09.11.2021 r. Ne Ne 786H, 3apeructpupoBaHHbiM B MuHiocte Poccun

r. Ne | ypoBeHb kBanudukanuu 6.

®opma peanuszanuu: odyderre B MOU.
®opma 00yueHusi: OYHasl.

Pexum 3aHaTHIA:

Pacniucanue 3aHATHIl 1[0 JONOJHUTENBbHOM 00pa3oBaTeNbHOW IPOrpaMMe MOXKET
yCTaHaBJIMBAThCS B 3aBUCUMOCTH OT Habopa B rpymnibl. KOHKpeTHbIe 1aThl IPOBEICHUS 3aHATHH
YKa3bIBalOTCA B JIOIrOBOPE HAa OKa3aHUE 00pa30BaTeNbHBIX yCayr. JlaHHbIE pacliucaHus XpaHsITCs
B DJIGKTPOHHOHM CHCTEME yueTa XoJa peaju3alliy MporpamMmbl npu ee Hanuuuu. [Ipu mobOom
rpaduke 3aHATHI yueOHas Harpys3ka ycraHaBiuBaeTcsi He Oosiee 40 4acoB B HEZEN0, BKIIIOUYast
BCE BH/JIbI ayTUTOPHOHN M BHEAYAUTOPHOM (CAaMOCTOSATENLHON) YueOHOH paboThl ciyaTess.

TpeGoBanusi K YPOBHIO MOATOTOBKH CJYyHIATEIsl, HEOOXOAUMBbIE /sl OCBOEHUS
NpOrpaMMBbl: JINIA, JKETAIOMINE OCBOUTH JIOMOJHUTENBHYIO 00pa3oBaTENIbHYIO IMPOrpaMMY,
JOJDKHBI IMETh WIIU TI0JTy4aTh BBICIIEE WM cpeiHee mpodeccronaabHoe oOpazoBanue. Hammuue
yKa3aHHOTO 00pa30BaHMs JOJDKHO IIOATBEPXKAATHCS JIOKYMEHTOM TOCYIApCTBEHHOTO WIIH
YCTaHOBIIEHHOTO 00paslia, WK aKaJeMUYeCKOW CIIPaBKOM O MPOXOXKICHUH 00yUYEeHUSI.

BoigaBaemblii AOKYMEHT: IIpU YCIICHITHOM HPOXOXIACHWU ITPOTrpaMMBbl U CIayde HUTOTOBOM
aTTeCTalluM BBIAACTCA YAOCTOBCPCHUC O MMOBBIIICHUN KBaJ'H/I(l)I/IKaIII/II/I YCTaHOBJICHHOI'O 06pa3ua.

Cpok 1eiicTBUSI HTOTOBBIX IOKYMEHTOB

Cpok 1eHCTBHS UTOTOBBIX JOKYMEHTOB perjJaMeHTUPYETCsS Ha OCHOBE MpaBuIi 1Mo padorte
C NepcoHaIOM B cdepe NeATENbHOCTH HaHHOM MPOrpaMMBbl, YCTAHABIMBAETCSI Ha OCHOBE
COJIep KaHus POTPAMMBI U COCTABIISAET (B T0/1aX): OECCPOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
B pesynprate OCBOEHHS IOMOJHHUTEIBHON 00pa30BaTEIBHON IMPOrPAaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

Taonuua 1
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC TPEOOBAHUS K PE3yIbTaTaM OCBOCHHUS ITPOTPAMMEI

Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM

OIIK-4: Cniocoben
HCIIOIH30BAaTh METOIBI
aHajgu3a u
MOJICTTUPOBAHUS
ANEKTPUYCCKUX LIETICH U
NMEKTPUICCKUX MAITHH

3HaTh:

- OCHOBHBIE 3JIEMEHTHI CXEM 3JIEKTPUUYECKHUX CETEeH;

- METOJIbI pacyeTa TOKOB KOPOTKHX 3aMbIKAHUH B AJICKTPUUYCCKUX
CETAX IEKTPOIHEPTETUUECKUX CUCTEM.

YMeTh:

BBINOJIHATh  PAacuye€Tbl TOKOB KOPOTKOTO 3aMbIKaHHUSl B
AIEKTPUYECKUX CETAX AJIEKTPOIHEPreTUYECKUX CUCTEM.
Bnaners:

METOJIOJIOTHEN pacyeTa TOKOB KOPOTKHX 3aMbIKaHUWA B
AIIEKTPUUECKUX CETAX DJECKTPOIHEPrEeTUUECKUX CUCTEM.

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

Tabmnuua 2
[TpakTHKO-OpHEHTUPOBAHHBIE TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHUS IIPOTPAMMBbI

TpynoBble pyHKIIUU TpeboBaHus K pe3yabTaTaMm

20.034 «PaboTHUK 110 0OCTYKUBAHUIO U PEMOHTY 000PYJ0BaHUSI PEJIEHHOM 3aIIUThI U
ABTOMATHKH 2JIEKTPUUECKUX CETeH»

ITK-839/F/03.5/1
Crnoco0eH ocyIIecTBIsATh
pacyeT yCTaBOK YCTPOMCTB
P3A

TpynoBeie nencTBUS:
- IlogroroBka u pacyeT 3HAYEHUW TOKOB W HANPKEHUU

KOPOTKOTO  3aMbIKaHUs Ha  OOOpPYJOBaHMM U  JIMHHUSIX
AIEKTPOIIEpEIayu.

YmMmenus:

- UuraTrh DIEKTPUYECKHE CXE€Mbl B  paMKax CBOEH
OTBETCTBEHHOCTH;

- OOOCHOBBIBAaTh TEXHHYECKHE pE€Ii€CHUA W T'OTOBUTH 110 HHUM
3aKJIIOYCHUA,
- CocTaBiiarhb MCTOAUKHU pacu€Tta MECT MOBPCKIACHHUA JIA

KOHKPCTHBIX JIMHUMI QJICKTpOoNnepcaavn.




3HaHuA:

- Ienm ¢ pacnpefeleHHBIMH TapaMeTpaMH W JIMHHUH
AIIEKTpOTIepeaayn;

- [IpaBuia ycTpoiicTBa 3JI€KTPOYCTAHOBOK;

- IlpaBmia pacdera TOKOB KOPOTKOTO 3aMBIKaHHWS U BBIOOpa
AIIEKTPOOOOPYIOBAHUS;

- IlpaBuma pacuera TOKOB KOPOTKOTO 3aMBIKaHUS C Y4ETOM
BJIMSTHUS DJICKTPUYECKOM JIyTH;

- Tomosnorust cet B 30HE KCIUTYaTallHOHHOW OTBETCTBEHHOCTH;
- SIBIeHHE AIIEKTPOMArHUTHOW MHIYKIIMK U MAarHUTHBIC IICTIH;

- DIIEKTPUIECKHE [IETTH TTOCTOSIHHOTO U TIEPEMEHHOTO TOKA;

- IlepexonHbie mpomecchl B IEHSAX C COCPEIOTOYCHHBIMH U
pacnpeicIieHHBIMH [TapaMeTpamMHu.

2.2. XapakTepuCTMKAa HOBOro BHJIa NPodecCHOHAIbHOH 1eAITeJLHOCTH, HOBOI
KBAJIN(PUKATAN
He npenycmorpeno

3. CTPYKTYPA U COJEPKAHUE IIPOI'PAMMBbI (PABOYHE IIPOI' PAMMBI
TUCHMILIMH (MOIYJIE)

3.1. TpyaoeMKOCTb IPOrpaMMbl

TpynoemMKOCTs IporpamMmbl BKJIXOYas BCE BHJABl ayJIUTOPHOW U BHEAYAUTOPHOMN
(camocTOATENEHOMN ) pabOThI COCTABIISAET:

- 1 3a4eTHBIX €IUHHUIL,

- 36 ak. 4.

CtpykTypa mporpamMmbl € yKa3aHMEM HAaWMEHOBAHHS JUCHUIUIAH (MOJyJed) M UX
TPYJIOEMKOCTH TIPEICTaBIeHa B TabI. 3.

VYueOHBI TUIAaH JIOMOJIHUTENLHONW 00pa30BaTebHONW MPOTPaMMBI  TIPEJICTABICH B
MPUJIOKEHUE A., IBISIOMINNCS HEOTHEMIIEMOM YaCThIO MPOrPAMMBI.

Tabnuma 3

CrpykTypa nporpaMMsl U (POpMBI aTTECTAIIUN
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PacueTsl TOKOB

KOPOTKHUX 3 A A Her
3aMBIKAHUH 4
BBenenue B pacueTsl
TOKOB KOPOTKHX 8188
3aMbIKaHUN
Pacuertsl TOKOB ITpo6n
KOPOTKHX 2 % | 26 eMHast
3aMbIKaHUN 6 JICKITH
A
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3.2. Conep:xanue nporpamMmmsl (padoune NporpaMmMbl JMCUMILUIAH (MO1YJI€eil)
ConeprkaHue JUCIUIUIAH (MOJYJICH ) IPECTaBICHO B Ta0I. 4.

Tabmuma 4
CopepxaHue TUCIUILIAH (MOIYJIeil)
Ne HaumenoBanue
JUCIUILTUAH (MOIYJICH) CopnepxaHue TUCIUILIAH (MOIYJIEH)
1. | PacueTsl TOKOB KOPOTKHX 3aMbIKaHUIN
1.1. | Beenenue B pacueTsl O6mue cBeaeHus 00 FIEKTPOMArHUTHBIX IEPEXOTHBIX
TOKOB KOPOTKUX nporeccax. KopoTkre 3aMbIKaHUs ¥ X KJIaCCH(UKAIHSI.
3aMbIKaHUN Jlonyienus, npuHUMaeMble P pacdeTe KOPOTKOTO
3ambikanus (K3). [lepexonnslii npouecc npu TpexdasHom
K3 B ienu 6e3 Tpancdopmaropos. [lonstue ynapHoro Toxa,
yaapHoro kodddurimenra.
1.2. | PacueTsl TOKOB KOpOTKHX | CXeMBI 3aMENICHHS TPEXOOMOTOUYHBIX TPaHC(HOPMATOPOB

3aMBIKaHUU

(ATP), TpanchopmMaTopoB € paciienaeHHOH 00OMOTKOM
HU3ILIETO HANPSDKEHUS, CIBOCHHBIX PEAKTOPOB U UX
napameTpsl. [IpeoOpa3oBaHus cxeM 3aMelIeHusl.
ITpakTHyeckre METOIbl pacueTa NEPUOANUECKON
cocrasistolleil Toka K3. Pacuer aelicTByromiero 3HaueHus
NEPUOANYECKON cocTaBisitolel Toka K3 npu ynaneHHbIX
K3. Meroa tunoBsix kpuBbiX. HecummeTpruuHble KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHS. CXxeMa 3aMeIIeHUs
psIMO, OOpPaTHOM U HYJIEBOH MOCIEI0BATEIbHOCTEH.
CxeMbl 3aMelleHus U TapaMeTphl HyJIEBOI
nocneaoBarenbHocTH TpaHchopmaTtopa (ATP). Ilpumeps! Ha
COCTAaBJIEHUE CXEM 3aMEIICHUS HYJIEBOI
nocnenoBarenbHocT. Hecummerpuunsie K3. J[Byxdaznoe
K3. I'pannuHbIE yCI0BUS, OCHOBHBIE COOTHOIIEHUS IS
CUMMETPUYHBIX COCTABJISIIOIINX TOKA U HANPSHKEHUS,
BEKTOPHBIE 1MarpaMMbl TOKA U HanpsbkeHus B mecte K3,




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

KOMILIEKCHas cxema 3amenieHus. Ognodasnoe K3.
['panuuHbIe yCI0BUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOIIMX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpsbkeHust B mecte K3,
KOMILIEKCHas cxema 3amenieHus. JIpyxdasnoe K3 Ha 3emiio.
['panuuHbIe yCI0BUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIONINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpsbkeHus B mecte K3,
KOMIUIEKCHAs CXeMa 3aMEIICHHUS.

AHnHOTanuu pabodux MporpamMm JUCHUIUIMH (MOyIel) MpeACcTaBlIeHbl B MPUIOKeHUH b.

4. IPAKTUYECKASA NIOAI'OTOBKA

Nudopmanus o0 TpaKTHYECKOH TMOATOTOBKE B CTPYKTYpEe  JIOIMOJHUTEIBHON
00pa30BaTeNnpHOM MPOrpaMMBbI MpeACTaBlieHa B IpuUiiokeHue B.

B pamkax y4yeOHOro IuUIaHa JONOJIHUTENBHONH 0Opa30BaTENbHOM  MPOTPAMMBbI
WCIIONB3YIOTCA TPaJUIMOHHBIE 00pa3oBaTeIbHBIE TEXHOJOTUM, a TaKXe HWHTEPAKTUBHBIC
TEXHOJIOTUH, MIPEICTaBICHHbIC B Ta0. 5.

Tabmuna 5
XapakTepucTruka o0pa3oBaTeIbHON TEXHOJIOTHU

HaumenoBanue Kpatkast xapakTepucTika

HpO6JICMHa$[ JICKIHA .HCKI_[I/IH Io 063opaM COBpeMCHHOI\/'I MPaKTUKHU TTPOBCACHUA paCUCTOB
TOKOB KOPOTKHX 3aMbBIKaHUH B OJICKTPOOHCPICTUYCCKUX CUCTCMAX

5. OOEHOYHBIE U METOAUYECKHUE MATEPHAJIBI 1JI1 KOHTPOJIA
OCBOEHMUSA PE3YJIBTATOB OBYYEHUSA

5.1. Tekymuii KOHTPOJIb

Texkymuil KOHTPOJIb IPOBOJUTCS B COOTBETCTBHUU C XAPAKTEPUCTHKAMU KOHTPOJBHBIX
3agaHuii U npenactasieH B Tabnuie 1 npunosxenus I

5.2. [IpomeskyTOUYHAS aTTeCTALMS

[TpomMexyTodHas aTTecTalys Mo MporpaMMe MPOBOIUTCS B (hopme 3auera, IK3aMEeHa UITU
oT4eTa O CTAXKHPOBKE B COOTBETCTBUU C YYEOHBIM IUTAHOM. XapakTEPUCTHUKA 3aJlaHUN
npencrasieHa B Tabnuie 2 mpunoxkenus I

5.3. UTtorosasi arrecranus




HroroBasi arrtecramusi MO MporpamMme MPOBOAMUTCS B (opme umoeosoeo 3auema.
XapakTepucTrKa 3aaHui npeacrabiieHa Taomuie 3 npunoxenus [

5.4. HezaBuCHMBIH KOHTPOJIb Ka4ecTBa 00y4eHu s
Ilopsimox  He3aBUCHMMOM OLIEHKM KadecTBa JOIOJHUTENbHOM  00pa3oBaTenbHOM
IIPOrpaMMBbI IIPEJCTABIIEH B IpUIOKeHuH [

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

6.1. YueOHO-MeTOAUYeCcKOe U MHPOPMAIITUOHHOE O0ecrieueHne

a) mutepatypa HTb MOU:

1. KosunoBa, M. A. KopoTkue 3aMbIKaHUs B DJIEKTPOYCTAHOBKaxX MEPEMEHHOTO TOKa
HarpspbkeHrueM cBbitie 1 kB : yueObnoe nmocobue no aucuurminHe "Toku KOPOTKOTO 3aMbIKaHHS"
no HanpasneHuto 13.03.02 "Dnexktposnepretuka u anekrporexnHuka" / M. A. Kosunosa, Hair.
uccien. yH-T "MOU" (HUY"MBH"). — M. : U3a-Bo MDU, 2019. — 144 c. — ISBN 978-5-7046-
2156-0.
http://elib.mpei.ru/elib/view.php?id=10708;

2. KopoTkue 3aMbIKaHHsI U HECUMMETPHUYHBIE PEKUMBI AJIEKTPOYCTAHOBOK : ydeOHOE
mocoOue i BY30B IO CIEIMUAIBHOCTAM "DJeKTpudeckue craHmuu', "DIeKTpocHaOxkeHue"
HanpasieHus: "Dnekrposnepreruka’ / W. I1. Kproukos, B. A. Crapunos, FO. I1. I'yces, M. B.
[Tupartopos. — 2-e., crep. — M. : Usnatensckuii mom MOU, 2011. — 472 c¢. — ISBN 978-5-383-
00625-2..

6) nmutepatypa ObC u B/I:

1. AradonoB A. U.- "Pacuer 351eMEHTOB 3aLIUThI SJIEKTPOIHEPIETUUECKUX CUCTEM IPH
KopoTkux 3aMmbikanusax", M3narensctBo: "[II'Y", Tlen3a, 2019 - (292 c.)
https://e.lanbook.com/book/162233.

B) ucnoinbszyembie DbC:

He npedycmompeno

6.2. KagpoBoe o0ecrieueHue

Jns  peanuzanuu  JIOTIOJIHUTENFHOW 00pa3oBaTeIbHONM MPOTpaMMBbl  IPUBJIEKAIOTCS
MpernojaBaTesd U3 4Yuclia ITaTHBIX HayyHo-mefarornyeckux pabotHukos ®I'bOY BO «HUY
«MBOW» wu nuuma, npeictaBuTeNd paboTtojareneil wiM  o0beIUHEHHUH paboTojaTeneil.
Nndopmanus o kaapoBoM oOECHeUeHUU JOMOJTHUTEIbHOW 00pa30BaTeIbHOW MPOrpamMMbl
[IpeACTaBIICHA B IIPWIOKeHUU J1.

CBeneHuss O  PYKOBOJAWUTEIE  JOMOJHUTEIBHOW  00pa3oBaTeNbHOM  MPOrpaMMBbI
IIpEACTABIICHBI B IIpUioxeHue E.

6.3. ®DunancoBoe odecreyeHue



[Iman pacxomoB © pacueT OOOCHOBAaHHMS CTOMMOCTH IO  JONOJHHUTEIHHOMH
o0pa3oBaTenpHON MporpaMmMe mpeicTaBieHbl B mpuiioxenue XK.

duHaHCUPOBAHKUE MPOrPaMMBbl OCYILIECTBIISIETCA 3a CUET JIMYHBIX CPEJCTB CIIylIaTesel
WIM 3aKa3YUKOB, 10 HAMpaBICHHUIO KOTOPHIX MpoBoAMTCA oOydeHue. B kauecTBe 3aka3umka
MOTYT BBICTYNaTh paboToAaTeNn, yHUBEpCUTETH (B ToM umciae MOMU), rocymapcTBEHHBIE
CTPYKTYpPHI U IPOYHE YUACTHUKH 00pa30BaTEIBHOIO PhIHKA.

6.4. MaTepuajibHO-TeXHHYECKOE 0O0ecriedyeHue

MarepraabHO-TeXHHUECKUE YCIIOBHS PEaM3allii JIONOJHUTEIbHOW 00pa30BaTeIbHOM
MpOrpaMMEI MpecTaBieHb! B [Ipunoxenun 3.

Kanenmapusiii rpadgux ydeOHOTO Tporiecca pa3pabaThIiBaeTCsl ¢ Y4ETOM TPEOOBaHHM K
Ka4yecTBY OCBoeHHUs M 1o 3ampocam oOyuarommxcs ([Ipunoxenne UM). Pacrimcanue 3aHsTHiA
pa3pabaThIBaeTCs Ha KOKAYIO PeaM3yeMyI0 IPOrpaMmy.

JIMCT U3MEHEHU (AKTY AJIN3ALIAN)

‘ Ne /it | CopepxaHue U3MEHEHHUs (aKTyaJIu3allin) ‘ JlaTa yTBep>KaeHus N3MEHEHUN

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%IKOBOHHTGHI) o Ceegenun o Bnagensue L3N M3K E M
(0] p%OBaTeHBHOH Bnageney, Tumodgees E.M. : :

pPOrpaMMbl R Vermvdmratop R7924r812-TimofeevyM-1843abed Tumodeen




