@enepaibHOE ATEHTCTBO MOPCKOI0 M PEYHOr0 TPAHCIOPTA
®I'OY BO «I'YMP® umenn agmupaja C.O. MakapoBa»

MockoBcKkasi roCy1apCcTBeHHAsl aKaJeMHUsi BOAHOI0 TPaHCHOPTA - puiinan
De1epaJIbHOTO FOCYIAPCTBEHHOI0 OK0IKETHOT0 00Pa30BATEJIbLHOI0 YUpeKIeHsl BbICIIEr0
o0pa3oBaHus
«['ocymapcTBeHHbII YHUBEPCUTET MOPCKOT0 U peyHoro ¢guiora nmenu aamupasna C.0O.
Maxkaposa»

(MI'ABT - ¢puauan ®I'bOY BO «I'YMP® umenn agmupasa C.O. MakapoBay)

@axynprer CygoMexaHn4ecKui
Kadenpa DaexkTpoodopyroBanus

- VTBEPXKJIAIO

oS ‘ }ﬁ:'op dumana

}_,f"v j//f/ Muienko

u v/ AR: «31» asrycra 2017r.
PABOYASA ITPOI'PAMMA

mucuumunsl C3.5.19 «I'pe0HbIe 3j1eKTpUuYecKne YCTAaHOBKI»

CnennanbHOCTh — 26.05.07 «IKcmiryaTanusi Cy10BOro 3J1eKTPOOGOPYI0BAHUS H CPEICTB
ABTOMAaTHKHW»

YpoBeHb BHICIIETO 00Pa30BaHUS — CHIEUATUTET
dopma 00ydeHHs — OuUHasA / 3204HAS

Mocksa
2017



1. IlepeyeHb NJAHMPYEMBIX Pe3yJbTATOB OOYUYEeHHUS] MO JAUCHUIIHHE
"I'peOHBbIEe JIJIEKTPUYECKHE YCTAHOBKH”, COOTHECEHHBIX C IJIAHUPYEMBIMH
pe3yJbTaTaMH  OCBOEHUsI  oOpa3oBarejbHO  mporpammbl  26.05.07
DKCIuTyaTalus CyJ0BOro 3JeKTPoOOOpYAOBAHUS U CPEJCTB aBTOMATUKH.

B pesynbrate OocBOEHUS AUCIUIUIMHBI OOYYArOUIMICS JOJDKEH OBIACTh

creAyommuMu  pesyiabratamMu (6 coomeemcmeuu ¢ DPIOC BIIO, [lpuxas
Munobpuayxu P® om 23.12.2010, Ne2026).

PesyabTaThl ocBOCHHMS
Kon onorn IlnanupyemMblie pe3yabTaTbhl 0CBOCHUSA
KOMIIeTeHIIUH . AUCUUITHHBI
(conep:kaHue KOMIETEHIHIi)
IIOHMMaHHUEM CYIIIHOCTH U 3HaTh: UCTOPUIO PAa3BUTUSA TPEOHBIX
COLIMAJIbHOW 3HAYUMOCTHU AJIEKTPUYECKUX YCTAHOBOK.
cBoelt Oynyuieit npodeccun, YMeTh: pa3nuyath OCHOBHBIE TUIIBI
OK-2 IIPOSIBJIEHUEM K HEl cymecTByromux 'Y
YCTOMYMBOIO MHTEpECA,
. . Brnaners: MeTojaMu TEOPETUYECKOTO U
BBICOKOW MOTHBAILMEH K
AKCIIEPUMEHTAIBLHOTO UCCIIEI0OBAHUS
pabore
CTIOCOOHOCTBIO ¥ TOTOBHOCTBIO | 3HATh: TEPMUHOJIOTHIO U 00IIHE
OCYLLIECTBIATH 0€30MacHOe TpeboBanus Poccuiickux
TEXHUYECKOE HCIOJIb30BaHNe, | KIacCH(UKAIMOHHBIX 0OIIECTB K TPEOHBIM
TEeXHUYECKOoe 00CIyKUBaHHUE HJIEKTPUYECKUM YCTAaHOBKaM
CyJI0OBOTO YMeTb: 4nuTaTh CXEMbI OCHOBHBIX
ITK-7 ANEKTPOOOOPYIOBAHUS U CYIIECTBYIOIIUX TPEOHBIX AMEKTPUUECKUX
CPEICTB aBTOMAaTUKH B YCTaHOBOK.
COOTBETCTBHUH C TPEOOBAHUSIMHU
Brnaners: OCHOBHBIMH METOAAMHU
MEXTYHapOAHBIX U
JUArHOCTHUPOBAHUS TPEOHBIX
HaIlMOHAJIbHBIX HOPMaTHBHO-
ANEKTPUYECKUX YCTAHOBOK.
TEXHUYECKHUX JTOKYMEHTOB
CIOCOOHOCTBIO OCYHIECTBIATh | 3HaTh: Bubl 1 00beM TEXHUYECKOTO
TEXHUUYECKOoe HaOII0ICHHE 3a 00CTyXKUBaHUS TPEOHBIX ANEKTPUUECKUX
0e30macHoil SKcILTyaTauei YCTaHOBOK.
CyJIOBOTO YMeTh: OCyIIECTBISATh TEXHUYECKOE
MK-11 3JIeKTPOOOOPYIOBaHUS U HaOmroieHue 3a 0e30MacHON HKCIITyaTalen
CPEICTB aBTOMAaTHUKH, IpeOHBIX JEKTPUUECKUX YCTAaHOBOK.
IIPOBEJICHUS IKCIIEPTHU3,
Bnaners: OCHOBHBIMH METOAAMHU
cepTuduKaIu CyJOBOTO
JMAarHOCTUPOBAHUS TPEOHBIX
3JIEKTPOOOOPYIOBAHUS U
ANEKTPUYECKUX YCTAHOBOK.
CPEJCTB aBTOMATUKH U YCIYT




B pesynbpTaTe 0CBOCHMS TUCIUTLTMHBI O0YYarOIIHIACS TOJKSH OBIAICTh
CIEAYIOIIMMHU KOMIIETEHTHOCTSAMM (8 coomeemcmauu ¢ Meoxcoynapoomnoi
kousenyueti o IIO/JI'OTOBKE U JIUTTJTIOMHUPOBAHUN MOPAKOB U

HECEHUWU BAXTHI 2011 2.)

Taoauuma A-111/6
Cneyugpurayusi MUHUMATbHBIX CMAHOAPMOE KOMNEMEHMHOCIU O/ JIeKMPOMEXAHUKOS

DyHKIHA: IIeKTPOOOOPYA0BaAHUE, YTEKTPOHHAS ANMAPATYPA U CUCTEMbI YIIPaBJIEHUsI
HA YPOBHeE IKCILIyaTaAluH
Coepa 3HaHue, MOHMMAaHHE U MeTtoabl 1eMOHCTPALMH
KOMIIETEHTHOCTH npodeccuoHa/IbHbIe HABBIKH KOMIIETEHTHOCTH
K-4
OKCIUTyaTanuus u K-4.2
TEXHHYECKOE Teopemuueckue 3HaHus
o0cyKuBaHUE I'pebHbIe 2NIEKTPUUECKIE YCTAHOBKHU DKk3ameH
CUJIOBBIX CUCTEM C | CY/IOB, DJIGKTPOMOTOPHI U CUCTEMBI
HaAIPSDKEHUEM yIpaBICHUS
Boimie 1000 BosibT

2. MecTO AUCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

HuctunnnHa «I'peOGHbIe 2JIEKTPUYECKUE YCTAHOBKUY» OTHOCUTCS K OTHOCUTCS K
6a30Boii yactu npodeccronanproro mukia C3.5.19.

J{nst 0OCBOGHMS JUCHUIUIMHBI 00yYaroIMMCsl HE0OX0IMMO 001aiaTh 3HAHUAMH
MO CJCAYIOIMINM AUCIUTINHAM:

1. CynoBbI€ 3JEKTPOIPHUBO/IBI:

- ammapaThl YIpaBICHUS U 3aITUTHI B 3JICKTPOIPHUBOIAX.

- PEIEUHO-KOHTAKTOPHBIE anmnapaTsl

2. CynoBbI€ SJIEKTPUYECKAE MAITUHBI

- CYZIOBBI€ DJICKTPUYECKUE MAIIMHBI TOCTOSTHHOTO TOKa

- CyJIOBBI€ TPaHC(HOPMATOPHI

- CY/ZIOBbI€ ACHHXPOHHBIE MAIIIMHbI

- CYZIOBbI€ CUHXPOHHBIE MAIIHHbI

3. CynoBbie HHGOPMAIIMOHHO-U3MEPUTEIHHBIE CUCTEMBbI

- CYZIOBBI€ M3MEPUTETbHBIC YCTPOUCTBA, UCTIOIB3YIONINE JAaTYUKU

TEXHOJIOTUYECKUX MPOLIECCOB

- CYZIOBBIE€ CUCTEMbI 00pPabOTKH U MpEACTaBICHUS HH(OPMATUU

4. OCHOBBI TEXHUYECKOW HKCIUTyaTallUM CYJOBOTO AJIEKTPOOOOPYIOBAHUS U

CPEICTB aBTOMATH3AIINHU:

- Opranu3aloOHHAas CTPYKTYpa TEXHUUECKOM IKCIUTyaTalluu CYJ0BOTO

AIEKTPOOOOPYT0BAHUS.

- Marepuassl, IpUMEHsIeMbIe TTPU IKCIUTyaTalluk U PEMOHTE CYJI0BOT'O

AIIEKTPOOOOPYIOBAHUS.

- DKCIUTyaTanus CyJIOBbIX AJIEKTPOIHEPTETUUECKUX CUCTEM

3HaHUS, TMOJY4YEHHBIE MPU HW3YYCHUU UCIUIUIMHBI, OyIyT HCIOJIb30BaHbBI
OOYyJarOMIMMHUCST TPU H3YyUYCHUU NPOPUIUPYIOMUX TUCIUTIINH: CyJIOBbIE
aBTOMATU3UPOBAHHBIC ANEKTPOIHEPTETUUECKHUE CUCTEMBI, CyJI0BOE



BBICOKOBOJIBTHOC O60py,Z[OBaHI/IC, B IMponecce JUIIJIIOMHOIO IMPOCKTUPOBAHUSA, a4 TAK
KC B HpaKTI/I‘{eCKOﬁ ACATCIbHOCTH MHXKCHEPA.

3. O0beM IMCHUIUIMHBI B 3a4€THBHIX eIMHUIIAX U BU/AbI Y4eOHBIX 3aHATHI

OO6m1ast TPyI0EMKOCTh AUCIUIIIMHBI cocTaBiisieT 3 3.€., 108 yac.

dopma 00yueHus
Ounas 3aounas
Bup yueoHoii pa6oThI Beero M3 HUX B Beero R pINS
cemectpe Ne

4acoB 3 4acoB 5
OO0m1as TpyA0€MKOCTh JUCITUTLIHHBI 108 108 108 108
KonrakTtHass  paGora  oOyyamomuxes ¢ 72 72 20 20
npenojaBartejeM, BCEro
B ToMm unce:
Jlexum 36 36 10 10
[TpakTHueckue 3aHATUS 36 36 10 10
CamocrosiTeibHasi padoTa, Bcero 36 36 84 84
B Tom uncie:
Jlpyrue Buapl caMOCTOSTENHHON pabOThHI 36 36 84 84
[IpomexyToUHASI ATTECTALMA: 3/0

. = 3/0 4
3auem c oyeHnkou 4
4. Conepmaﬂne AUCHOUIIJIMHBI, CTPYKTYPHPOBAHHOC 1o TEMaM

(pa3aenam) ¢ ykazaHMeM OTBEJAEHHOI0 HA HUX KOJMYECTBA aAKAJAeMHMYECKHX
YacoB U BUAOB YYEeOHBIX 3aHATHI
4.1. Conep:kaHue JIEKIIMOHHBIX Pa31eJioB (TeM) 1M CIUILIHHbI

TpynoemkocTh B

HaunmeHoBaHue 4acax 110
Neo pasaena Peammsyemsie | Conepsxanme pasmena (TeMbl)
/ (Tembl) e JTHUCIHMILIUHBI hopmam
mn
KOMIIETEHTHOCTH Oﬁy‘le]{I/IH
JUCUHMIITTMHBI
OYHadA | 3a09YHadA
Hasnadenue kypca 1 ero cBsi3b CO CMEKHBIMA
yYp
1. Beenenue OK-2 aucuuiinHaMu. CTpykTypa Kypea. Kpartkas ucropust 2 1
Pa3BUTHI IPEOHBIX DJIEKTPUIECKUX YCTAHOBOK.
OcHOBHBIE
[Tonarue o rpeGHBIX yCTaHOBKAX.
CBEJICHUS O
IK-7 O6nacts npumenenus ['JY.
2. rpeOHbBIX 4 1
[IpenmymectBa u HegocTatku [DY.
IIEKTPUIECKUX
Knaccudukarus 'OV,
YCTaHOBKax
Cuctembr ['DY NOCTOSHHOTO TOKA.
YcraHoBuBIIMECS PeKUMBI paboTel DY
nocTostHHOro Toka. JIyxsaxopuele I'DJl. Cuctema
HEM3MEHHOTro Toka. CucreMa HeM3MEHHOTO
HanpsokeHus. Cucrema I'-J1 . I'1aBHbIe reHepaToOpsl U
rpe0Hble eKTpoABUraTesid B I'9Y mocTosHHOTO
oy [K-7 Toka. M3meHeHune napamerpoB I'DY B 9KOHOMHUYHBIX
3. HOCTOSIHHOTO IK-11 U aBapUiHbIX pexuMax. CUCTEMBI YIIPABIIEHUS. 6 1
TOKA. K-4.2 3amuTa, 6J0KHpOBKa, cCUrHANIU3aus B Al DY
MOCTOSTHHOTO TOKa. BU/IbI 1 CXeMBbI 3alUThI. 3aiura
I'D/1 oT upe3aMepHOTO MOBBIIICHHUS YaCTOTHI
BpAIIECHHsS IPH OTOJICHUH BUHTA, TTOJIOMKE JIOIACTeH
u otepe I'B. 3amuTa npuBOAHOTO ABUTATENS OT
HEIMPOU3BOJBHOTO peBepca. 3ammuTa oT pa3roda I1/]
IIpU peBepce. 3almra OT Ype3MEPHOTo MOBBIIICHUS




HaumenoBanne Tpynoemxocts B
Ne pasnesa Peammsyemsie | Conepsxanne pasena (TeMbl) “acax no
KOMIIETEHIMH H (l)OpMaM
n/n (TembI) KOMIETeHTHOCTH JAMCIHILTHHBI oByueHms
JMCHUIIIMHBI
OYHas | 3a04Has
HanpspkeHus ['T. brokupoBku. CUrHaMH3aIms.
CucteMsl BO30yXIeHHUS U BO30yIuTeId. MaiHbI
MIOCTOSIHHOT'O TOKa C He3aBHCHMBIM BO30YKIECHHEM
Bo30ymureneMm I'T. Ilepexonnsie mponeccsl B IOV
ocTosiHHOTO ToKa. I1yck u peBepc 'D]]
MIOCTOSTHHOTO TOKa. TexXHu4ecKkas SKCIITyaTalus
I'DY nocrosHHoTro TOKa. LL{NT A5IeKTPOABIIKEHUS
(IID[1). IlyneT ympaBieHUs] © KOHTPOJIS
I'DY nepemenHoro Toka. JJocTOMHCTBA U HEOCTATKH
pasButust ' OY nepemenHoro toxa. I'maBHble
TeHEePaTOpPhI U TPEOHBIE DICKTPOIBUTIATEIIH
MK-7 MEPEMEHHOT0 TOKa. PerynupoBaHue 4acTOThI
Iy MK-11 BpaleHus TpeOHBIX 3IeKTpoaBuraTencii B [OY
4. IIEPEMEHHOTO nepeMeHHoro Toka ¢ BOIII. TopMo3HbIE peKUMBI. 6 2
TOKa K-4.2 I[Tyck u peBepc CHHXPOHHOTO TPEeOHOT0
anektpoasurateis. [Iyck aCHHXpOHHOTO TpeOHOTo
anekrpoasuratesns. 'OV nepemennoro toka ¢ BPIII.
[Tyck rpedHoro 3nekTpoaBuratess. Cxema
B030y K eHus 'O /1.
I'DY ¢ equnbIMU 1K-7 E2DC I'DY nepemennoro Toka. E32C I'DY
5 NEKTPOIHEPTEeTHY IK-11 noctosHHOro Toka. E9DC I'DY nepeMeHHOro ToKa ¢ 5 5
) €CKUMHU K-4.2 npeodpas3oBareiieM
CHUCTEMaMU YacTOTHI B INIaBHOM 1ienu. 'Y nBOHHOro pojia Toka
3ammTa,
OJIOKMPOBKa, [K-7
CHTHAJTU3aLHS 1 K-11 3ammura, OJOKMPOBKA, CUTHAIH3ALUS U
6. KOHTpoub B [ DY KOHTpoJb B ['DVY. 3amura oT 3aMbIKaHUN 0IHOM 6 2
HEePEMEHHOr0 K-4.2 (ba3bl Ha KopIyc. MakcHMaibHas TOKOBas 3alINTa.
TOKa
7. YacrotHoe perynupoBanue B QY. Cxema [DY
Hacrornoe MEPEMECHHOT'O TOKA C KOM6I/IHI/IpOBaHHI)IM IIUTaHUEM
perynupoBaHue B IIK-11 71 0cob 6 Yy o 6 1
Y 1. OcobeHHoCTH PadoTHI JIBOMHOTO
ponaa toka. CoBepmienctBoBanue [ DY
BCEI'O: 36 10
4.2 llpakTu4yeckue 3aHATUSA
Tpynoemkoctb
Ne Ne paznena B Yacax o
/' AU CIUTILTH TemaTuka NpakTUYECKUX 3aHATHI (CeMUHAPOB) dopmam
wn HBI o0y4eHuUs1
oYyHasa 3a049HAast
CocTaB U CTPYKTypa IUCUUIUIMHBL PekoMeHyemas nureparypa.
1. 1 I'peOHbIe 3nekTpUYecKue ycTaHOBKHU. [ToHsATHS, 001aCTh 2 1
MIPUMEHEHUS, KITaCCUPUKATIHSL.
2. 3 Pacuer yactnunsIx pexxuMoB I'0Y mocTosHHOTO TOKa 2 1
3 3 N3yuenue ycTpoiicTBa 1 OCHOBHBIX XapaKTEPUCTUK MarHUTHOTO 2 1
' YCHITUTES.
4 3 MoenupoBaHue IpeOHBIX JIEKTPHUUECKUX YCTAHOBOK IMOCTOSIHHOTO 2 1
' TOKa
5 3 MonenupoBaHue TpeOHBIX NMEKTPUUECKUX YCTAHOBOK JIBOMHOTO 2 1
' pola TOKa ¢ HEYNPaBIIEMBIM BBIIPSIMUTEIIEM
6. 5 MonenupoBaHue IpeOHBIX JIEKTPHUECKUX YCTAHOBOK IBOMHOIO 2 1




TpynoemkocTs
No Ne paznena B Yacax no
o/ | AMCHHMILIH TeMaTuKka NPAKTUHYECKUX 3aHATHH (CEMHUHAPOB) dopmam
HBI o0y4eHuUs1
o4YyHad 3204Has
poJia TOKa C YIPaBIsIEMBIM BhIIpsiMuTenieM U eauHoi CO2C
N3ydeHnne MeToANKHN MPOrpaMMHUpPOBaHus IpeoOpa3oBaTesst 4aCTOTHI
7. 6 Ha OCHOBE MHBEPTOpPA HAIMPSHKEHUS C LIMPOTHO-UMITYJIbCHOM 4 2
MOAYJIsIIUEn
MonenupoBanne TPEOHBIX NMEKTPHUECKUX YCTAHOBOK C
8. 7 npeoOpa3oBaTesIMH YaCTOTHl HA OCHOBE HHBEPTOPA HAIPSIKEHHUS C 4 2
IIUPOTHO-UMITYJIbCHOW MOAYJISILUEH
BCEI'O: 36 10

padoThI 00Yy4YAKOIIMXCH M0 JUCHUIINHE

5. IlepeyeHb y4eOHO-METOAMYECKOr0 O0eCHEeYeHUs CaMOCTOSITEIbHOM

5.1. CamocTosiTe/IbHAasA padoTa

Ne BI/I}I CaMOCTOSITEeJILHOI paGOTbI HaumenoBaHnue paﬁoTbI H COAECpPKaHUE B
n/n yacax
(ouHo/3304HO)
1. CamocTosTenbHasi NOAr0TOBKA K NPAKTHYECKUM Cocras 1 CTPyKTYpa AMCUMILIHHL. Pexomeryemas
6 nuteparypa. OCHOBHBIE 3Talbl M HEPCIEKTUBBI PA3BUTHS
SaATHAM BO BHCYHCOHOC BPEMA IpeOHBIX DIEKTPHYECKUX yeTaHoBOK. 4/10
MOCTOSITEIbHAS TIOATOTOBKA K IIPAKTUYECKUM
2. CamocTosTelILHas NOATOTOBKA K Npa ec Pacuer yactTuuHbIX pexxuMoB ['DY mocrosHHOro Toka 4/10
3aHATHSAM BO BHEYUYEOHOE BpEeMs
3. CamocTosTenbHas TOAr0TOBKA K MPaKTHYECKUM W3ydeHne yCTpOWCTBA U OCHOBHBIX XapaKTEPUCTUK
3aHATHSAM BO BHEY4eOHOE BpeMs MarsuTHOTO ycmmurens. 4/10
4. CamocTosTenbHas MOJAr0TOBKA K MPAKTHYECKUM MopgenupoBaHue rpeGHBIX AIEKTPUIECKHX YCTAHOBOK
3aHATHAM BO BHEY4eOHOE BpeMs nocTostHHOTO Toka  4/10
5 C MopgenupoBaHne TPeOHBIX HEKTPUIECKUX yCTAHOBOK
. aMOCTOSITEIbHAs TOATOTOBKA K IIPAKTHYECKUM N
JIBOITHOTO POZIa TOKA C HEYMPABIISIEMBIM BEIIPSIMHUTEIEM
3aHATHSIM BO BHEYUEOHOE BpeMs 4/10
6. CaMOCTOATETbHAS IOFOTOBKA K TTPAKTHIECKAM MO).:EGJ'IPIpOBaHI/Ie IPEOHBIX AIIEKTPUIECKUX YCTAHOBOK
6HOE BDEMS JIBOITHOTO pO/ia TOKa C YIPABJIsIEMbIM BBIIPSIMUTENEM U
3aHATUSM BO BHEYUE D ol COOC  4/10
7. CaMOCTOATE b HAS OAFOTOBKA K PAKTHYECKHM W3ydeHne METOIMKH IPOTPaMMHPOBAHHS ITpeoOpa3oBaTess
6 YaCTOTHI HA OCHOBE HHBEPTOPA HANPSHKEHHUS C IIHIPOTHO-
3aHATUAM BO BHEYYeOHOE BpeMs WMy BCHOM Moziy el 6/12
8 C MopenupoBaHne TPeOHBIX HIEKTPUIECKUX YCTAHOBOK C
. aMOCTOSITEIBHAS TOATOTOBKA K ITPAKTUYECKUM
6HOE BDEMS npeoOpa3oBaTesIMH 4acTOTHI HA OCHOBE HHBEPTOPA
SaHATISM BO BHCYHC P HAIPSDKEHHUS C NIUPOTHO-UMITYJIbCHOM Moy asimedi  6/12
5.2. Y4eOHO-MeTOAuYeCKoe o0ecneyeHHe CaMOCTOATEIbHOM padoThl
Ne
o HaumeHoBanue paboThl, ee BHJ BbIxoaHbIe JaHHBIE ABTOp (BI)
CocTaB ¥ CTPYKTypa AUCIUILIHHEL. .
1 Pexomennyemas nmuteparypa. OCHOBHBIE Koncnekr neknuit «Fpe6HHe Kamsaes O.®
’ 9Tallbl U NEPCHEKTUBBI PA3BUTUSL Fpe6HBIX BHCKTpI/I‘-ICCKI/IC YCTaHOBKI/I» T
HIIEKTPUYECKHX YCTaHOBOK.
2 Pacuer yacTuuHbIX pexnumon I'DY Koncnekr nexnuii «I'peOHbIe Kansies O.®.
[TOCTOSHHOTO TOKA DJICKTPUUCCKUE YCTAHOBKIN
i Koncnekr nexmuit «I pedHbIC
3. W3ydenne ycTpoicTBa 1 OCHOBHBIX T p Kamsies O.D.
XapaKTEPUCTUK MArHUTHOTO YCUIIUTEIIA. BHCKTpI/I‘-ICCKI/IC YCTaHOBKI/I»
4 MozenupoBaHue TPEOHBIX IEKTPHIECKUX KoncnekT nexumit «Fpe6HHe Kansues O.@.
YCTAaHOBOK IIOCTOAHHOI'O TOKa BHGKTpI/I‘-ICCKI/Ie YCTaHOBKI/I»
Mo;[ennpOBaane IpeOHBIX AMEKTPUIECKHX KOHCIIEKT NeKIuii <(Fpe6HI>Ie
5. YCTaHOBOK JABOMHOIO POJa TOKa C Kanbues O.0.
HEYINPaBIsICMbIM BEINIPSIMHTEIIEM SJICKTPUYICCKUC yCTAHOBKI»




J; HanmenoBanue paGoTni, ee BUJ BbixoaHble JaHHBIE ABTOp (BI)
MopenupoBasue rpeGHBIX AEKTPHICCKUX .
6 YCTaHOBOK JBOIHOTO pofia TOKa ¢ Koncnexr nexuuii «I'peGHbIE Kamsses O.D
' YOPaBISIEMBIM BBITPSIMUTEIEM U €IUHON INEKTPUUYCCKUE YCTAHOBKH) T
C35C
W3ydeHne METOANKH IIPOrPaMMUPOBAHHS .
7 npeoGpasoBarells 4acTOThl Ha OCHOBE Koncnekr nexuuii «I'pebHbIe Kamsaes O.®
|| MHBEPTOpA HANIPSKCHI C LIMPOTHO- AIIEKTPUYECKUE YCTAHOBKI o
HMITYJIECHON MOYJISILICH
MogenupoBaHue rpeGHBIX AMEKTPHICCKUX
YCTaHOBOK C IMpeo0pa3oBaTeIsIMu Koncmekr nexuuii «'pe6Hble
8. YacTOTHI HA OCHOBE HHBEPTOpa Kansues O.0.
HAIMPSDKEHUSE C MIHPOTHO-HMITY/IbCHOI SJICKTPUICCKUE YCTAHOBKUY
MOyJIsIuei

6. doHI OLEHOYHBIX CPEACTB /Jsi NPOBEJEHUS TMPOMEKYTOUHOI
arrecTalui 0O0y4YalwIIMXCA MO JWCIHUIJIMHE TIPUBEICH B 00s3aTEIbHOM
MPWIOKEHUU K pabodeil mporpaMmme.

Kpurepuu st onenkn komnereHTHOCTH - K 4.2 Teopemuueckue snanus I pednvie
INEKMpUYECcKUe YCManosKu cy008, I1eKmpoMOmMOpbl U CUCEMbL YRPABTEHUA.

Teopemuueckue 3HaHus NIAHUPOBAHUS U BbINOJHEHUS ONEPAYUL 8 COOMBEMCMBUU C
PYKOBOOCMEAMU NO IKCNILYAMAYUL, YCMAaHOBIeHHbIMU NPABUIAMU U NPOYEOYPaMU,
obecneuusarowuMu 6€30NaAcCHOCMb Onepayull.

7. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOH JHUTEpPaTypbl,
He00X0AMMOi1 115l 0CBOCHUSI TUCHMILTHHBI

HazBanue ABTOp Bun uznanus Mecto u3nanusi,
(y4eOHUK, M31aTEJILCTBO, TOJ
yueOHOe H3JaHUsA, KOJI-BO
nocooue) CTPaHUIL
OcHOBHast JIUTEpPaTYpa
['pebHble dneKTpruUecKue Kanbues O.®. KOcheFT 3EC MTABT 2017
YCTaHOBKHU JICKIUH
JlonoJIHUTe/IbHASA JIUTEPATYypa
VYuebHoe
B.A. becnanos, rmocobue mist | - M.: Akagemus, 2006.
DIIEKTPUUECKUE MAIIMHBI
H.®. Korenenen CTYACHTOB —-492 ¢
BY3oB

8. Ilepeuenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANIUOHHOM CeTH
«/HTEpHET», pEKOMEHYEMBbIX JIJIS 0CBOCHHUS TUCIUILIMHBI

11\/&1)1 HanmeHnoBanne MHPOPMAIIMOHHOTO pecypca Ccpika Ha HHGOPMAIIMOHHEIA pecypc
1. | Dnexrponnas 6ubianoreka MITABT Znanium.com
1 YHuBepcuTeTCcKas HHPOPMALIMOHHAS CHCTEMA www.Cir.ru

" | Poccun
2. | Hayunas snextponHas OubmroTeka www.elibrary.ru

techliter.ru/load/uchebniki_posobya_lekcii/

2. | Texuuueckas 6ubaroTeKa 61
3. | becrmatHas TexHu4eckas OnOIMoTeKa www.diagram.com.ua/library/index.shtml
4. | bubanoreka TEXHUYECKON JINTEPaTyphl umup.narod.ru/
5. | Hayunas snextponnas oubnuorexka [ TIHTE | ellib.gpntb.ru/



http://www.cir.ru/
http://www.elibrary.ru/

rJ[\/ffI HaumenoBanue nHGOPMAIMOHHOTO pecypca Ccbuika Ha HHGOPMAIIHOHHBIN pecypc
Poccun
6. | Mopckas 31eKTpoHHast OMOIHOTEeKa sea.ibooks.ru/
7. | bubaroTreka MOPCKOit TUTEPATyphI www.sealib.com.ua/
8 becrnarHbie mporpaMMsl AJ1sl CyJOBBIX jobmarine.ru/kms_downloads+index+action
" | BJIEKTPOMEXAHHUKOB (TECTHI, CITPABOYHUKH) -pod+cat-1+ids-3.html
CryneHueckuit Oor 1jis aeKTpoMexanuka. | Www.electroengineer.ru/
9 OOyueHue U TIPaKTHKA, HOBOCTH HAYKHU U
" | TexHuKH. B moMoIie cTyaeHTam u
CIeIUATICTaM

9. Ilepeyenbr HHPOPMALMOHHBIX

TEXHOJIOTHii, MCIOJIb3yeMbIX MPH

OCYILIECTBJIEHMH 00pPa30BaTEeJILHOI0 Ipolecca Mo JAUCHMILIMHE, BKJIHOYAs
nepevYeHb IMPOrpPaMMHOr0 oodecnedeHUsi M UHGOPMANMOHHO-CIIPABOYHBIX
cucrTeM (MpU HeOOXOAMMOCTH)

Ha3snauenue Tun nmponykra
No HanmenoBanue (6a3bl 1 OaHKM JTAaHHBIX, (monHast TMUEH3UOHHAS
i MH(OPMALIMOHHON TEXHOJIOTUH TECTUPYIOILUE IPOrPAMMBI, Bepcusl, yueOHas
/IPOTPaMMHOTO TTPOYKTA MPAKTUKYM, JEJOBBIE UTPBL U | BEPCHs, IEMOBEPCUS U
T.J.) T.I1.)
1. «YueOHass TEXHUKA Cuenunanuzuposannoe 110 mms Ilonuasg auneH3uoHHAas
y4eOHBIX CTEHJIOB BEpCHS
2. | OnepanyonHas cuctema OmnepanonHas cucremMa [TonHast TMIIEH3NOHHAS
Microsoft Windows 7 BepCHs
3. | MS Office 2010 (Word, Excel, OducCHBII TaKeT MPUIT0KEHUH [NonHas nUIEH3NOHHAS
PowerPoint) BepCHsI

10. OnucaHue MaTepHAJIbLHO-TEXHHMYECKOH 0a3bl, HEOOXOAUMOW st
OCYLIECTBJICHHs 00Pa30BaTEJIbHOI0 MPOLECCa M0 AMCUUILIMHE

Ne
o/ HaumeHnoBanue ITepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
VY4eOHblii ki1acc .
KommiekT yuebHo MeOenu (CTOMbI, CTYJbs, TOCKa),
ABTOMAaTH3UPOBAHHOTO 9
Crenp ynusepcanpHblii 90 1-CK (2 mr)
1. | anexTponpuBoaa u .
Crenp ynusepcanbhbiil D11 1-CK (1)
JIMarHOCTUPOBAHUS
ADIT 3 KOMIBIOTEPU3UPOBAHHBIX PA0OUYNX MecTa
KomriekT yueOHo# MeGenu (CTOMbI, CTYbs, TOCKA)
CreHp U3ydeHus! ¥ MCTIBITAaHNS] KOHTaKTOPOB, MarHUTHBIX
IycKaTeseil ¥ pesie aBTOMaTHUKH
CreHJ peocTaTHOro IMycKa JIBUraTelisi MOCTOSHHOTO TOKA B
. U1 BpEMEHU
VY4eOHbli Ki1acc (ymcttant Bp
Creny ynpaBieHHs ITyCKOM U TOPMOYKEHUEM aCHHXPOHHOTO
INEKTPUYECKUX
2. JIBUTATEIIS ¢ KOPOTKO3aMKHYTHIM POTOPOM
MaIlliH U CyJJOBOTO
Creny mycka aCHHXPOHHOT'O IBUTaTeNs ¢ Ja3HbIM POTOPOM B
3JIEKTPOOOOPYAOBAHUS

(YHKLIMH BpeMeHH;

Crenn uccnenoBaHus MapauieIbHON paboThl CHHXPOHHOTO
TEHEepaTopa C CEThIO

CreHnp uccneioBaHus XapakTepUCTHK TpEX(azHoro
Tpanchopmaropa




/i HaunmenoBanue ITepeyeHb 0CHOBHOTO 000PYAOBAHMA

CTeH/1 KOHTPOJLIEPHOTO YIIPABJICHHS ACHHXPOHHBIM
ANIEKTPOTIPUBOIOM OPAIIITHIIS

CreHp rccaenoBaHus XapaKTepPUCTHK TeHepaTopa
IIOCTOSIHHOT'O TOKa
CreHp ucclieoBaHMs IEKTPOMEXAHUIECKHX U MEXaHMUECKIX
XapaKTCPUCTHUK OBUT areied IIOCTOSHHOTO TOKA CO CMENIAHHBIM

BO30YKJICHUEM

11. MeToanueckune YKazaHnusa JJis Oﬁy‘lalOlHI/IXCﬂ no oOCBOCHHIO

JTUCIHHUILINHBI
JIJis ©3y4eHUN JUCIMILTNHBI IPETYCMOTPEHBI CIeAyIoIe (OpMbI OpraHU3aIi y4eOHOTO
mporecca:  JIGKIUU, [PaKTUYEeCKHE 3aHATUS, CaMOCTOsTeNbHass padoTa  CTYACHTOB,

HHIUBUAYAJIbHBIC U T'PYIIIOBBIC KOHCYJIbTAllNH.

CooTBeTcTBHE KOMIIETEHIIUI, (POPMUPYEMBIX IPH U3YyYEeHUH TUCHMUILIMHBI, H BUI0B
3aHsATHI ¢ GOpMO KOHTPOJISI

Buanl 3anatuii
Ilepeuennb
. | Ilpakr. Jlao. dopmMa KOHTPOJIA
KOMIIeTeHIIH I CPC
Pa0. pao.

Brimonaenue npakruueckux padotT. 3ader ¢

OK-2 + + » p p
OLICHKOM
Brimonaenue npakruueckux padotT. 3ader ¢

TIK-7 + + 1 p p
OLIEHKOH
BrmongeHue npaktuyeckux padoT. 3ader ¢

MK-11 + + » p p
OLIEHKOH

PaGouass mporpamma AMCHMILIMHBI COCTaBleHa C ydeToM TpeboBaHuil DenepalbHOTO
['ocymapcTBeHHOTO0 00pa30BaTENFHOTO CTaHAAPTa BBICHIETO MPOQECCHOHATHHOTO 00pa3oBaHUs
(®I'OC BIIO) Tperbero mokoieHHs Mo crenuanbHocTH 26.05.07 DkcruyaTamus CyI0BOTO
JIEKTPOOOOPYIOBAHUS M CPEJICTB ABTOMATHKH.

,

CocraBuTens: ,// ” — [ 1.A. Mpbies /

-

f ( )
Pabouyas nporpamma paccMOTpeHa Ha 3acefaHuu Kadeapbl
Dnekmpoobdopydosanus v yreepxkaeHa [Ipotokomom Nell
oT «31» aBrycra 2017 .

=7 /J1.®. Mokepos/

3aB. kadenpoii:

Jexan CM® S Slxynunkos B.B.



®egepanbHOE ATEHTCTBO MOPCKOI0 M PEYHOI0 TPAHCIOPTA
®I'OY BO «I'YMP® umenn agmupaja C.O. MakapoBay»
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1. Ilepeyenb koMmeTeHuMi M J3Tanbl UX (GOpPMHPOBAHHMSA B Ipolecce OCBOCHUS

JUCHUILIHHBI

Paboueii mporpammoil TUCHUIUIMHBI/TIPAKTUKN [ 'peOHBIC SICKTPHYECKHE YCTAHOBKH
PeyCMOTPEHO (POPMUPOBAHUE CIETYIONTINX KOMITCTCHITHIA:

Pe3ysabTarhl 0ocBOCHUS

Kon OIOI IlnanupyemMsble pe3yabTaThbl OCBOCHHS
KOMIIeTeHIUH . AUCHUILTHHBI
(comeprkaHue KOMIETEHIM)
MMOHUMAHUEM CYIIIHOCTH U 3HaTh: HCTOPHUIO PA3BUTHS TPEOHBIX
COLIMAJIbHOW 3HAYUMOCTHU AIIEKTPUYECKUX YCTAHOBOK.
cBoeii Oymymieit mpodeccun, YMeTh: pa3nudarb OCHOBHBIE TUIIBI
OK-2 MPOSIBJICHUEM K HEH cymiecTByrommx 'Y
YCTOMYMBOIrO0 UHTEpECA,
. . Brnaznets: MeTo1aMu TEOPETHUECKOTO U
BBICOKOW MOTHBAIIHEH K
AKCIIEPUMEHTAIBLHOTO UCCIIEI0OBAHUS
pabote
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO | 3HATh: TEPMHUHOJIOTHIO U 001IIKe
OCYILIECTBIIATH O€30I1acHOE TpeboBanus Poccuiickux
TEXHHYECKOE HCIOIb30BaHNe, | KiIacCU(PHUKAIMOHHBIX OOIIECTB K TpeOHBIM
TEXHUYECKOE 00CITy’)KUBaHHE AIIEKTPUYECKUM YCTAaHOBKaM
CYZIOBOTO YMeTh: 4uTaTh CXEMbl OCHOBHBIX
ITK-7 AJIEKTPOOOOPYIOBAHUS U CYILIECTBYIOIIUX TPEOHBIX AINEKTPUUECKUX
CPEICTB aBTOMAaTUKH B YCTaHOBOK.
COOTBETCTBHUHU C TPeOOBaHUSIMU
Brnanerb: OCHOBHBIMU METOAAMHU
MEXIYHAPOIAHBIX U
JUArHOCTHPOBAHUS TPEOHBIX
HallMOHAJIBHBIX HOPMATHUBHO-
ANEKTPUYECKUX YCTAHOBOK.
TEXHUYECKHX JTOKYMEHTOB
CIIOCOOHOCTBIO OCYIIECTBIATh | 3HATh: BUIBI 1 00BEM TEXHUUECKOTO
TeXHUYECKOoe HaOI0IeHHE 3a 00CTyKUBaHUS TPEOHBIX ANMEKTPUUECKUX
0e30MacHoil 3KcITyaTanuein YCTaHOBOK.
CyZOBOTO VYMeTh: OCYIIECTBIATh TEXHUYECKOE
K-11 AIEKTPOOOOPYIOBAHUS U Ha0ro/IeHuE 32 0€30MacHOM dKCIUTyaTalnuen

CPEICTB aBTOMATHKH,
IMPOBCACHUA SKCIICPTU3,
cepTudUKaIMK CyI0BOTO
AIEKTPOOOOPYIOBAHUS U
CPEJICTB aBTOMATUKH U YCIyT

Fpe6HBIX QJICKTPUICCKUX YCTAHOBOK.

BmageTrs: 0CHOBHBIMHM METOJaMH
JTUArHOCTUPOBAHUS TPEOHBIX
AIEKTPUUYECKUX YCTAHOBOK.




B pesynbpTaTe 0CBOCHMS TUCIUTLTMHBI O0YYarOIIHIACS TOJKSH OBIAICTh
CIEAYIOIIMMHU KOMIIETEHTHOCTSAMM (8 coomeemcmauu ¢ Meoxcoynapoonoi
kousenyueti o IIO/JI'OTOBKE U JIUTTJTIOMHUPOBAHUN MOPAKOB U

HECEHUWU BAXTHI 2011 2.)
Taoauuma A-111/6
Cneyughuxayus MUHUMATLHBIX CMAHOAPO8 KOMHEMEHMHOCMU Ol5l JNeKMPOMEXAHUKOB

DOyHKIMA: DJIeKTPooOOpyI10BaHHeE, JIEKTPOHHAS aNapaTypa  CHCTeMbI YIIPaBJIeHHs
HA YPOBHE 3KCILIyaTALHH

Cdepa 3HaHue, MIOHMMAaHHUE U MeToabl 1eMOHCTPALMU
KOMIIETEHTHOCTH npogeccHOHATbHbIE HABBIKU KOMIIETEHTHOCTH
K-4
DKCcIuTyaTanus u
y K-4.2
TEXHUYECKOE
Teopemuueckue 3nanus
o0cyKuBaHUE DK3aMeH
['peOHbIe 2neKTpUYecKre YCTAaHOBKH CY/IOB,
CUJIOBBIX CUCTEM C
ANEKTPOMOTOPHI i CUCTEMBI YIIPABICHUS
HaIpsHKEHUEM
BeItre 1000 BosbT

2. TIlacmopt (oHIA OIEHOYHBIX CPeICTB /Jisi NpPOBeleHHsl TeKylleil u
NMPOMEKYTOUYHOM aTTeCTAlluM 00y4aloUIUXCs

Kon
KOHTPOJIUPY
Ne | KoHtponupyemsie pa3ensl eMoit HaumenoBanue
n/m (TeMbl) JUCIUIINHBI KOMIIETEHI] OLICHOYHOTO CPENICTBA
uu (unu ee
4acTH)
8 Brexenue OK-2 KoHTponbHbIE BOMIPOCH 1O pe3yiIbTaTaM
) ITPaKTUYECKUX 3aHATUI
9 OCHOBHBIE CBEJICHHS O TPEOHBIX K-7 KontponbHbIe BOIPOCH 110 pe3yabTaTam
: JIEKTPHYECKUX YCTAHOBKAX MPAKTUYECKHUX 3aHSITHH
IK-7
KoHTponbHbIE BOMIPOCH 1O pe3yiIbTaTaM
10. | I'DY nocTosHHOro TOKA. TIK-11 p p o pesy
MPAKTUYECKUX 3aHSITHI
K-4.2
IK-7
KoHTponbHbIE BOMIPOCH 1O pe3yiIbTaTaM
11. | I'DY nepemeHHOro TOKA IIK-11 P pock pesy
MPAKTUYECKUX 3aHITHH
K-4.2
I'9Y ¢ enunbiMu T1IK-7
IV cen KoHTponbHbIE BOMIPOCH IO pe3yiIbTaTaM
12. | smekTpo’HEpPreTHIECKUMU IIK-11 .
CHCTeMAMIL K49 MPAKTUYECKUX 3aHSITHH
3amuTa, OJIOKHPOBKA,
[K-7
CHTHATHSAIA 1 KoHTponbHbIE BOMIPOCH IO pe3yiIbTaTaM
13. | kouTposs B DY nepemeHHOro IIK-11 .
ToKa K42 MIPaKTHYECKUX 3aHITHN
14. KoHTposbHbIE BOIIPOCHI IO pe3yabTaTaM
YacroTtHoe perynupoBanue B [ DY IIK-11 P poch pesy
MPAKTUYECKUX 3aHSITHH
15. OK-2 IIK-7
3auem c oyenkou KoMrutekT BormpocoB [t pOBEACHNS 3a4eTa
“ MK-11 K-4.2 P P




3. KpnTepml OICHUBAHUA PE3yJabTaTa Oﬁy‘leﬂlflﬂ o JMCHUIIJINHEC H HIKAJIa OCHUBAHUA

Kputepun onieHuBanus pe3yabTraTta 00y4eHus M0 AUCIHUTLITHHE

PesynbTar
" 1IKaJ1a OCHUBAHUSA 110 JUCHUITIIINHE Hpoue,uypa
0o0y4deHus
2 3 4 5 OLICHUBaHMS
10 IUCLIUILINHE
HE 3a49YTCHO 3aYTCHO
OK-2 OtcyrcTBHE Henonusle CoopmupoBarnsl | ChopmupoBaHHEIE
3HATH: HCTOPHIO 3HAHHUI MIpe/ICTaBIICHUs 00 | €, HO CoflepiKaIie | CHCTeMaTHIecKue TTucomennle
10 HCTOPUH UCTOPUM Pa3BUTHUS | OTACNIbHBIC HpeJCTaBIeHNs 00
pa3BUTHS IPEOHBIX
pa3BuTHA rpeOHBIX pooebI UCTOpUH pa3BuTus | OMEEMbl HA
SICKTPUICCKUX rpe6HBIX 3JIEKTPUYECKUX npeCTaBieHus 06 | rpeGHBIX 80NPOCHL HA
YCTaHOBOK. SIIEKTPUYECKUX yCTaHOBOK. HCTOPHH Pa3BUTHS | DJICKTPHYCCKHX
YMerTb: pazudare YCTAHOBOK. B nemnom rpebHBIX YCTAHOBOK. npakmudecku
OCHOBHBIE THIIBI OtcyrcTBHE YIOBIECTBOPUTENb | 3IEKTPUUYECKHUX CtopmupoBannsie | X SAHAMUAX,
CYIIECTBYIOIIHX YMEHHS HBIE, HO HE YCTaHOBOK. YMEHHS pa3snudath | 3quem ¢
My pasinyarh cucremMatusupoBa | B menom OCHOBHbIC THIIBI .
Baazerh: MeTogaMy | OCHOBHBIC THITbI HHBIC YMEHHS YIOBIETBOPHUTENb | CYLIECCTBYIOLINX oyenkou
TEOPETHYECKOTO 1 CYILIECTBYIOLINX paznuyath HbIE, HO ny
Iy OCHOBHBIE THITBI coJeprkalee CdopmupoBanHoe
IKCICPUMCHTATBHOT | 1o praneer CYIIECTBYIOIIHUX OT/IeTbHbIC BIIQJICHHE
YILIECTBYOLL I a
0 necnenoBaHus METOJaMH Iy po0esbl yMeHUs METOJaMH
TeopeTHdeckoro u | B memom pazinn4aTh TEOPETHIECKOT0 U
9KCIIEPUMEHTANIBH | YIOBJIETBOPUTENb | OCHOBHBIC THIIBI IKCIIEPUMEHTAIILHO
OTO0 MCCIIEJOBAaHUs | HOE, HO He CYILECTBYIOIINX T'0 HCCIICIOBAHHS
cucremarusupoBa | I'DVY
HHOE BIIaJIcHHE B nenom
MEeTOoIaMHU YJOBIETBOPHUTEND
TEOPETHYECKOrO U | HOE, BIaJCHUE
9KCHEPUMEHTAIBH | METOAAMHU
OT0 MICCIICIOBAHUS | TEOPETHYECKOTO U
9KCTIEpUMEHTAIIBH
OT0 MCCIICIOBAHUS
T1IK-7 OtcytcTBHE Henomnxere Cdopmuposannsl | Chopmuposanusie | [[ycbMeHHbLE
3HaTh: 3HaHHUI NPEJCTABICHUS O | €, HO COAEPXKAIIMe | CHCTeMATHYECKHe omeemul Ha
TePMHHOJIOTHIO H TEPMHHOJIOTHH U TEPMHHOJIOTUH OT/IeTbHbIE HpEICTaBICHHS O
o0mmx o0mmx poOeTBI TEPMUHOJIOTUH U 60Nnpocyl HA
06H1Hevae6OBaHH’I TpeOOBaHMIA TpeOOBaHHAX MPEICTaBIEHUS O o0mmx NPaKmuyecKu
Poccutickux Poccuiickux Poccuiickux TEPMHHOJIOTUH U | TpeGOBaHMSIX .
KIaCCU(QUKALMOHHB! | knaccuduKanmoH | KiaccH(UKALMOH | oGLMX Poccuiickux X 3AHAMUAX,
X OOILECTB K HBIX OOILECTB K HBIX OOILECTB K TpeOOBaHUAX KJIaccU(pUKaMonH | 3d4ent ¢
rpeOHBIM rpeGHBIM rpeGHBIM Poccuiickux BIX OOIIECTB K oyen Kol
3HeKTpI/I“ICCKI/IM SJICKTPUYECCKUM SJICKTPUYECCKUM KHaCCI/I(bI/IKaHI/IOH Fpe6HI)IM
YCTaHOBKAM YCTaHOBKaM YCTaHOBKaM. HBIX OOIIECTB K ANEKTPUYECKUM
VMeTh: 9HTATh OtcytcTBHE B nenom rpeOHBIM YCTaHOBKaM.
CXEMBI OCHOBHDBIX YMEHUS YUTATh YIOBJIETBOPHUTENb | JJIEKTPHYECKUM CdopmupoBaHHbIe
CXEMBbI OCHOBHBIX | HBIE, HO HE YCTaHOBKaM. YMCHHUS YUTaTh
CYLICCTBYIOIHX CYIIECTBYIOIINX cucreMarusupoBa | B nenom CXEMBI OCHOBHBIX
rpebHBIX rpeGHBIX HHBIE YMEHHUS YIIOBJIETBOPUTENb | CYIIECTBYIOIINX
JJICKTPUICCKHUX SIEKTPHIECKHX YUTATh CXEMBI HbIE, HO rpeOHbIX
YCTaHOBOK. YCTaHOBOK. OCHOBHBIX cozieprKariee ANEKTPUIECKUX
Baanern: He Bnazneer CYILIECTBYIOIIHNX OT/IeTIbHbIC YCTaHOBOK.
OCHOBHBIMH OCHOBHBIMH rpeGHBIX npobenst ymernst | ChopMupoBaHHOE
MeTOIaMH MEeTOoIaMU INEKTPHIECKUX YHUTATh CXEMBI BIIQJICHHE
HI/IarHOCTI/IpOBaHI/IH JUArHoCTUpPOBaHU YCTaHOBOK. OCHOBHBIX OCHOBHBIMHU
rpeGHLIX s TpeOHBIX B nienom CYILECTBYIOIINX METOJaMu
DJICKTPHUUCCKUX YAOBJIETBOPUTEIID Fpe6Hle JUArHOCTUPOBAHUA
SJICKTpIYCCKIX YCTaHOBOK HOE, HO He INMEKTPUICCKHX rpeOHBIX
YCTaHOBOK CHCTEMATHU3HMPOBA | YCTAHOBOK. 5JIEKTPUYECKHUX
HHOE BJIaJICHHE B nenom YCTaHOBOK
OCHOBHBIMH yIOBIETBOPHUTENH
METOIaMHU HO€, BJIaJICHUE
JAUarHoCTUPOBaHU OCHOBHBIMHU
s TpeOHBIX METOaMH
JNMEKTPUYECKUX JMarHOCTUPOBAHU
YCTaHOBOK g TpeOHBIX
NEKTPUIECKHX

YCTaHOBOK




Kputepuu oniennBanust pe3ynprata 00y4eHus Mo JUCLUILTUHE

Pesynbrar
Svaeriis Y IIKaJia OLICHUBAHUS 110 JUCHUILIMHE [Ipouenypa
onyH 2 3 ‘ 4 5 OLICHUBAHMUS
IO AUCHUIIIIMHE
HE 3a4YTCHO 3a4YTEHO
TIK-11 OtcytcTBHE Henonusie Cdopmuposannsl | ChopmupoBanueie | [[ycbMEeHHbIE
) 3HaHUI MPEACTAaBICHHS O | €, HO COJEpPIKAIlie | CHCTEMAaTHYECKUE
3uars: Bupst u BHUJIOB U 00bEMOB Bg;[ax U o0beMax OTZ[eJ'II;HI;IEI:) HpECTaBICHHS O omeembl Ha
00bEM TEXHHIECKOTO
TEXHUYECKOT0 TEXHHYECKOTO Ipo6ersI BUJIaX B 00beMax 60npocsl Ha
00cTyKHBaAHIS 00CITyKHBaHUSI o0cITyKUBaHUs NPEJCTABIEHHSI O | TEXHUYECKOTO npaxmudecku
peOHBIX rpeGHBIX rpeGHBIX BUIAX M 00beMax | 0OCIyKHBaHUs .
SICKTPUICCKUX JNEKTPUYECKUX JNMEKTPUYECKUX TEXHHYECKOTO rpeOHBIX X 3AHAMUALX,
YCTaHOBOK. YCTaHOBOK. YCTaHOBOK. 00CITyKHBaHUS JIIEKTPUYECKUX savyem ¢
YMeThb: OtcytcTBHE B nienom rpeOHBIX YCTaHOBOK. OL;eHKOIZ
OcymeCTBHHTB YMEHUA YAOBJIETBOPUTEIID QJICKTPHUYECKUX C(bOpMPIpOBaHHLIe
TeXHIIECKOe OCYILECTBIST HbIC, HO HE YCTaHOBOK. YMEHHUS
HaGIIONeHHe 3a TEXHUYECKOE cucremMatusupoBa | B menom OCYIECTBISITh
N HaOroJeHue 3a HHBIEC YMEHHUSI YIOBIETBOPHUTENb | TEXHUYECKOE
Oe3omacHoit .
N Ge3omacHoi OCYLIECTBIATH HBIE, HO HaOnoeHue 3a
OKCINTyaTaltnen SKCIUTyaTanuen TEXHUYECKOE cozieprkalee Oe3omacHOU
IpeGHBIX rpeOHBIX HaOJIIOIeHHE 3a OT/ICTIbHBIE IKCILTyaTaIuen
SJICKTPHUICCKUX JNEKTPUIECKUX Oe3omacHOI mpo0enbl yMEeHUsT | TPeOHBIX
YCTaHOBOK. YCTAHOBOK 9KCILTyaTaruen OCYIECTBISTH ANEKTPUYECKUX
Baaners: He Bnageer rpebHBIX TEXHUYECKOE YCTAHOBOK
OCHOBHBIMYU OCHOBHBIMHU EKTPUIECKHX HaOJroieHue 3a CcdopmupoBanHOe
METOIAMH MeTOJaMU YCTaHOBOK Oe3omacHoi § BIIAZICHUE
JMATHOCTHPOBAHHS JIMArHOCTUpOBaHu | B menom 9KCIUTyaTaluei OCHOBHBIMH
TpeBHBIX s TpeOHBIX yIOBIETBOPHUTENb | IPEOHBIX METO/IaMH
INMEKTPUIECKAX HOe, HO He INMEKTPUUECKUX JIMarHOCTHPOBAHUSI
SJICKTPUICCKHUX YCTAQHOBOK. CHCTEMAaTHU3UPOBa | YCTAHOBOK. rpeOHBIX
YCTaHOBOK. HHOE BJIaJICHHE B uenom ANEKTPUYECKUX
OCHOBHBIMH YIOBIETBOPUTENb | YCTAHOBOK.
METOIaMU HOe, BIIaJICHNE
JIMarHOCTUPOBAHH | OCHOBHBIMU
s TpeGHBIX MeTOIaMH
JIEKTPHIECKUX JMarHOCTUPOBAHH
YCTaHOBOK. s TpeOHBIX
INMEKTPUIECKUX
YCTaHOBOK.
K-4.2 OrcyrcTBHe TeopeTI/IquKI/Ie 3HaHUA TMJIAaHUPOBAHUSA 3auem c
3:::;;““““““ SHaHUH Y BBITIOJTHCHUSI OTIepalnii B oyenrou
T'peGHEIe g;ﬁrMeHTapH COOTBETCTBHH C PYKOBOJCTBAMH IO
HICKTPHUHCCKHIC OKCITyaTalluy, YCTaHOBJICHHBIMU
YCTaHOBKH CY[IOB, bIC
3JICKTPOMOTOPBI K MpeaACTaBJICH IIpaBWJIaMHU U IIpOLEAYpaMHU,
CUCTCMBbI usa 06eCHe‘-II/IBaIOHII/IMI/I 0€e30I1acHOCTh
yIpaBJICHUS

orepaIyi.




4. ®OHA OUEHOYHBIX CPEJACTB JIA ITPOBEAEHWA TEKYILETI'O KOHTPOJIA

1. Bua Texkymero konTpoJisi: IlncbMeHHblii onpoc.

Bomnpocsl 1J11 THCbMEHHOT0 ONMPOCa HA MPAKTUYECKUX 3aHATHSIX.
[Tpumep criricka BOIPOCOB TSI MPAKTHYECKOM paboThl (padoTta Ne 1 «I'peGHble aeKTprIecKre

yCcTaHOBKH. [OHSTHSI, 001aCTh MPUMEHEHHS, KITACCU(PUKALIUS):

1. OObsicHuTe OHATHE «TPeOHAs dNeKTpuueckas ycranoBka (I'DVY)».
2. Ha3zoBute obmacts npumenenus [DY.
3. Ilepeuucnure ocHOBHbIE mpeumyiiecTBa DY mepen IpyruMu BHUIAMU TpPeOHBIX

YCTaHOBOK.
4. Tlepeuucnure ocHOBHbIE HeocTaTku ['DY mepen npyrumu BUIaMu TPEOHBIX YCTAHOBOK.
5. HazoBute Buas! knaccudpukamun [DY.

6. HazoBuTe OCHOBHBIE NIEPCIIEKTUBHI pa3BuTHs [ Y.

[Tpumep cniricka BOIPOCOB ISt IPAKTUIECKOH paboThl (padoTta Ne 2 «Pacuer 4aCTHYHBIX PEKUMOB
'OV MOCTOAHHOTO TOKay):
1. Ha3zoBute BUJIbI peskiMOB paboThl ['DY MOCTOSHHOTO TOKa
2. llepeuncauTe 0COOEHHOCTH PEKMMOB paboThl DY MOCTOSHHOIO TOKa
3. IlepeuncnuTe OCHOBHBIE TOUKH MEXaHUIECKOH xapakTepucTuku ['D/]
4. OOBbsCHUTE MOPANOK ONPEAEICHUS OCHOBHBIX TOUYEK MEXAHHMUECKOW XapaKTepUCTHKH

§e)il

Bcezo npedycmomperno 8 komniekmos 60npocos, no 00HOMY 8 KadCOOU U3 60CbMU
npakmuyecKux pabom

HOK333TEJII/I, KPUTEPHUH M INKaJa OUHCHUBAHUS INUCbBMEHHBIX OTBETOB Ha y‘lGﬁHLIX
3AHATHAX CCMUHAPCKOI'0 THUIIA:

Kpurepun ITokazaTe/u M IIKAJIa OLeHUBAHUSA
OLICHUBAHUA 5 4 3 2
MIOJTHOTA U 00yJaroIHUICs TOJIHO oOyJaromuiics oOyJaromuiics oOyuaromuiics
MPaBWJIBHOCTh  [M3JIaraeT MaTepHal, JaeT |[I0CTaTOYHO ITOJTHO IEeMOHCTPHUPYET 3HAHNWE U |[IEMOHCTPUPYET
OTBeTa MpaBIILHOE n3jIaraeT Marepuall, MTOHNMaHHE OCHOBHBIX HEe3HaHHEe O0JbIIeH
OIpeziesIeHNe OCHOBHBIX [0/IHAKO JIOITYyCKaeT 1-2  |TO0JI0KEeHUH JaHHOM TeMBI, [4acTH
MOHATHI OIIMOKH, KOTOPbIE CaM  [HO M3JIaraeT MaTepua COOTBETCTBYIOIIETO
PKE MCTIPABIISIeT, U 1-2  |HEIOJIHO M IOIyCKaeT BOIIpoCa
HeloueTa B HETOUYHOCTH B
MOCJIEIOBATEIFHOCTH U |ONIPEeTICHUH TIOHATHH
SI3BIKOBOM O()OPMIIEHUH (MK POPMYTUPOBKE
M371araeMoro [TpaBHII
CTETIeHb 0OHapy)KUBaeT [IPHUCYTCTBYIOT 1-2 HE yMeeT JOCTaTOYHO ITOTTyCKaeT OIMUOKH
OCO3HaHHOCTH, [TIOHMMaHHE MaTepuaja, [HexodeTa B TTyOOKO M TOKa3aTeabHO [B (hOpMyTHpPOBKE
MOHUMAaHHAA  [MOXeT 000CHOBATh CBOM |[0OOCHOBAHUH CBOHMX 000CHOBATH CBOU OnpelesIeHu U
U3Yy4EHHOTO  [CYXJEHHUs, CYXJICHUH, KOJIMYECTBO |CYXJICHUS U IPHUBECTH [paBHJ,
[PUMEHUTH 3HAHUS HA  [TPUBOJUMBIX ITPUMEPOB [CBOM IIPUMEPEI MCKaXKarolIue UX
MpaKTHKE, TPUBECTH OTpaHU4eHO CMBICTT
HE0OX0IMMbIe IPUMEPHI
HE TOJIBKO U3 y4eOHHMKa,
HO U CaMOCTOSITENIBHO
COCTaBIICHHBIE
S3BIKOBOE M3J1araeT MaTepHuai M37araeT MaTepua M3araeT MaTepua OecropsAHo9HO U
opopmIIeHHE  [OCIEOBATENBHO U [0CIIeI0BATEINBHO, ¢ 2-3 |HEIOCIIeI0BATENIbHO U HEYBEPEHHO
OTBETa MPaBIIBHO C TOUKU OIIMOKAMU B S3bIKOBOM [IOIYCKAeT MHOTO OIIMOOK [M3JIaracT MaTepuan

3peHusT HOpM

JIITEpPaTypHOTO SI3bIKA

oopMIICHHN

B SI3BIKOBOM O0()OpPMIICHUH
M31araeMoro




Jlnst mepeBojia 6ayuIOB B OIIEHKY IPUMEHSIETCS YHUBEpCaIbHAas MIKala OLEHKH 00pa30BaTEIbHBIX
IOCTHKEHUM.

Ecnu o6y4atonmiics Habupaer

ot 90 1o 100% OoT MaKCHUMaJIbHO BO3MOYKHOM CyMMBI OQJIJTOB - BBICTABIISIETCS OIICHKA
«OTIIMYHOY;

oT 80 10 89% - olLIeHKa «XOpOLIOY,

oT 60 10 79% - oLleHKa «yZOBJIETBOPUTEIBHOY,

Menee 60% - oreHKa «HEyI0BJIETBOPUTEIIBHOY.

5. ®OH/I OL[EHOYHBIX CPEJICTB JUIS [TIPOMEXYTOUYHOMN ATTECTALIAU
T10 JUCIIATUTNHE

1. Buja npomMeskyTOYHOWH aTTeCTAIMM: 3a4eT ¢ OLeHKOI (YCTHBIIN)

IlepeyeHb BONMPOCOB K 3a4eTy:

O6nacts npumenenus: [ DY

[IpeumyiiectBa u Henoctatku DY
Knaccudukanus DY

I'DY mocToSHHOrO TOKa — OCHOBHBIC CBEICHHS
YcraHoBUBIIHECS peKUMBI paboThl DY MOCTOSHHOTO TOKa
JByxsikopusie ['D]]

CucreMa HEU3MEHHOI'O TOKa

Cucrema HEM3MEHHOTO HAIPSHKEHUS

. Cucrema I'-]1

10.I'naBHbIe reHEpPaTOPBI MOCTOSHHOTO TOKA
11.I'pe6HBbIe 2eKTPOABUTATENH TIOCTOSHHOTO TOKA

Woo~NOOThwWNE

12.Cxema rnaBHOrO TOKa

13.0cHoBHOI pexum s paboTel [DY 1 pekMMBI 3KOHOMHYECKOTO X014
14 .N3menenne napametpos DY B 5KOHOMHYHBIX M aBapMIHBIX PEXMMAX
15.Cucrembl ynpasnenus 'Y moCTOSHHOrO TOKa

16.3amura, 6mokupoBka, curHanuzanus B AI'DY MOCTOSHHOTO Toka

17.Bunst u cxemsl 3ammtbl AT DY MOCTOSHHOTO TOKA

18.3amuTa '] MOCTOSHHOrO TOKA OT YPE3MEPHOTO MOBBIIIEHHS YaCTOTH BPAIIEHHUS
19.3amura npuBogHOro ABUraTENA OT HENPOU3BOILHOIO peBEpca

20.3ammura oT pa3srona MPUBOJHOTO JBMIaTes IPU PEBEPCE

21.3ammura oT Ype3MepHOTo MOBBILEHUs Hanpskerus [T

22.BnokupoBku ['DY NOCTOSHHOTO TOKa

23.Curnamusanust [ DY NOCTOSHHOTO TOKa

24.Cucrembl Bo30yx1eHus M Bo30yauTean DY MOCTOSHHOro TOKa
25.MalvHbI TOCTOSHHOTO TOKA C HE3aBMCHMBIM BO30yXkaeHueM Bo30yauTenem I'T
26.T1epexomubie mponecchl B DY NOCTOSHHOTO TOKa

27 .Tlyck u pesepc I'D]] IOCTOSHHOTO TOKa

28.06mue cBeieHUs O TEXHUYECKOH dKcIuTyaTanuu [ DY IOCTOSHHOro ToKa
29.Hanaaka 'Y MoCTOSHHOTO TOKA

30.IToaroroka 'Y MoCTOSHHOroO TOKa K padoTe

31.Ha6monenue 3a pabotoii DY nocTosHHOrO ToKa

32.11lut snexrpoasuxenns DY MOCTOSHHOTO TOKa



33.IynbT ynpasneHus 1 KOHTposs I DY MOCTOSHHOrO ToKa
34.12Y MIEPEMEHHOT0 TOKa— OCHOBHBIEC CBEJICHUS
35.locToMHCTBA U HelOCTAaTKK pa3ButHs [ DY mepeMeHHOro Toka.
36.I1aBHbIE TeHEpaTOPBl HEPEMEHHOTO TOKA.

37.T'naBHble rpeOHbIE IEKTPOABUIATENN IEPEMEHHOTO TOKA.

38.PerynupoBanue 4acTOThl BpallleH s IPeOHBIX eKTpoBUraTeneii B 'Y nepeMeHHOro Toka
¢ BOIIL

39.TopMo3HbIE PEKUMBL.

40.ITyck u peBepc CMHXPOHHOTO IPEOHOrO SIEKTPOABUIATEs.

41.TTyck acMHXPOHHOTO TPEGHOTO JIIEKTPOIBUTATEN.

42.TDY nepemenHoro Toka ¢ BPIIL

43.TTyck rpe6Horo anexrpoasurarens B DY nepemenHoro toka ¢ BPIII.
44.Cxema Bo3Oyxaenus [D]].

45.0co6ennoctr DY ¢ eIMHBIME JJIEKTPOIHEPTETUYECKUMH CHCTEMAMH
46.EDDC I'DY nepeMeHHOro TOKA.

47.EDDC I'DY NOCTOSHHOIO TOKA.

48.EDDC I'DY nepeMeHHOro TOKa ¢ IIpeodpa3zoBaTeieM 4acTOTh B IIaBHOM LIEIH.
49.EDDC I'DY aBoitHOro poja Toka

50.3amuTa B 'OV nepeMeHHOro Toka

51.Bnokuposka B 'DY nepeMeHHOro ToKa

52.Curnanusamus ¥ KOHTpoab B I'DY nepeMeHHOro Toka

53.3amura ot 3aMbIkanuil 0HOM (a3l Ha kKopiyc B [DY mepeMeHHOro Toka
54 .MaxkcumanbHas TokoBas 3amura B 'Y nepeMeHHOro Toka
55.YacrotHoe peryauposanue B DY,

56.Cxema 'Y nepeMeHHOro Toka ¢ KOMOMHUPOBAHHBIM MuTaHHeM I D]
57.0co6ennoctu pabotsl DY 1BOiHOrO poja ToKa.

58.Cnoco6b1 yBennuenus Toka U HaNpsHKeHKs i TpeOHoro auratens B DY aBoiiHoro poja
TOKa

59.T1po6aemsl mynbcanmu B I'DY aBoiiHOro poaa Toka
60.PeBepcupoBanyie TPEOHBIX IIEKTPOIBUTATENEH TIPH YIIPABISEMBIX BEHTHIISX
61.0OcHoBHBIE HanpaByIeHKs cOBEpIIEHCTBOBaHMA [ DY

Kpurepun onenuBanus:
— MOJIHOTA U NMPaBUIIBHOCTh OTBETA;
— CTETEeHb OCO3HAHHOCTH, TIOHUMaHUS U3yYEHHOTO



IToka3zaTenu M MIKAJa OLEHUBAHMS:

[Ixama
OLICHUBAaHUA

ITokazarenu

— oOyuyaroLuiics NOJIHO U3JIaraeT Marepuall, aeT IpaBUIbHOE ONPENEICHUE
OCHOBHBIX TTOHSTHU;

— OOHapy)XHBaeT MOHMMAHKUE MaTepHuasa, MOXXeT 000CHOBATh CBOM CYKJICHUS,

5 [IPUMEHUTH 3HAHUS HA MPAKTHUKE, IPUBECTH HEOOXOIMMBIE IPUMEPHI HE TOJIBKO U3
y4eOHUKa, HO M CAMOCTOATEIBHO COCTABJICHHBIE;

— H3JaraeT MaTtepHuall Mmocle0BaTeIbHO U IPABUIBHO C TOUYKH 3PEHUSI HOPM
ITUTEPATypPHOTO SI3bIKA

— o0ydaroluiics JaeT OTBET, yIOBJIECTBOPSIOIINN TEM ke TpeOOBaHUAM, UTO U JUIs
4 OTMETKH «5», HO JI0ITycKaeT 1-2 omuOKu, KOTOPBIE caM K€ HCTIPaBIIsieT, U 1-2
He/l04eTa B [10CIIe10BaTEIbHOCTH U SI3bIKOBOM O(OPMIICHUH U3J1araeMoro

— oOywaromuuiics 0OHapyKMBaeT 3HAHUE ¥ IIOHUMAaHUE OCHOBHBIX MOJIOKEHUHN
TAHHOM TEMBI, HO:

— W3JIaraeT MaTepuall HEMOJIHO U JOMYCKAET HETOYHOCTH B OINPEICIICHUH TTOHITHIA
v (POPMYITHPOBKE MTPABHLIT;

— HE yMeeT JOCTAaTOYHO ITyOOKO M JOKa3aTeIbHO 000CHOBATH CBOM CYKIACHUS U
[IPUBECTH CBOM IIPHUMEPHI;

— M3JIaraeT MaTepual HEMoCIeJOBATEIFHO U JOIMYCKAET OMNOKH B SI3BIKOBOM
oopMIICHUHN H3J1araeMoro

— oOyuvaromuiicsa oOHapyXKUBaeT He3HAHUE OOJIBIICH YaCTH COOTBETCTBYIOIIETO
2 BOIIPOCA, JIOMYCKACT OMUOKK B (DOPMYIHMPOBKE ONPECICHHUIA U PaBHII,
MCKa)KAIOIIME UX CMBICT, OECTIOPSIOYHO ¥ HEYBEPEHHO M3JIaraeT MaTepual

Cocrasurenb: U.A. Melmes

®OC paccmoTpeH Ha 3aceaHuu Kadeapbl
Dnekmpoobdopydosarnus v yreepxkneH IIpotokomom Nell ot «31» aBrycta 2017 r.

3aB. xadenpoii:

= /J1.®. Moxkepos/

Jexan CM® y A SxynuukosB B.B.




