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PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

DJIeKTPUYECKHEe MAINUHBI

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
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Kypc 3

Bun 3anaruii vy | PO Hroro
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IIpakTuueckue 10 (10 |10 |10
Uroro ayn. 34 134 (34 |34
KonraxtHas padoTa 34 134 |34 |34
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Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 288 | 288 | 288 | 288
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aBTOHOMHOE 00pa30BaTeNbHOE YUPEKACHUE BRICIIET0 00pazoBanus « HalmoHaIbHBIN HCCIeI0BaTENECKUI TEXHOIOTHYECKHIA
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(npuxka3 ot 05.03.2020 r. Ne Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

Hamnpagsnenue noarorosku 13.03.02 DnekTposHepreTHka u anekTpoTexHuka [Ipodmib. DIeKTponpruBOg 1 aBTOMATHKA,
13.03.02_21 DmexTposnepreruka u snekrporexauka [MpOIIuA 3aou_2020.plx , yrBepxaeHHoro Yuensim copetom @TAOY BO
HUTY "MUCuC" B coctase coorserctyromeii OITIOIT BO 21.04.2021, mporoxosn Ne 30

YrBepxnena B coctase OIIOIT BO:

Hamnpasnenue noarorosku 13.03.02 DnekTposHepreTuka u anekTpoTexHuka [Ipodmis. DneKkTponprBo] 1 aBTOMATHKA, ,
yIBepxkAeHHON YueHblM coBeroM OI'AOY BO HUTY "MUCuC" 21.04.2021, nporoxon Ne 30

Pabouas nmporpamma oo0peHa Ha 3aceJaHun

Kadenpa snexrposnepreruxu u djiekrporexuuku (Hosorponukmii ¢pusiman)

ITpotoxon ot 07.03.2023 1., Ne3

PykoBoguTens nonpasneneHus K.I.H., foueHT Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Llenn ocBOEHMS AUCIUIUIHHEL COPMHUPOBATH y 00yUaIOIIerocs yMeHHEe CO3AaHNs U UCCIEAOBaHNS JIF000H
JNMEKTPUYECKON MAIIUHBI - IEKTPOMEXaHUUECKOTO MpeoOpa30BaHus SHEPTHU.

1.2 | 3agaun: U3y4UTH 3aKOHBI TEKTPOMEXaHUIECKOTO NTPeoOpa30oBaHus SHEPTUH, YPaBHEHUS 0000IIEHHOM MallTMHBI, KOTOPbIE
MOAYEPKUBAIOT OOIIHOCTh PA3JINYHbIX MIEKTPHUESCKUX MAIINH, TEOPHIO M KOHCTPYKIIMHU OTAENIBHBIX BHJOB JEKTPHUECKHX
MaIlvH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.B

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 |Teopernueckue OCHOBBI NEKTPOTEXHUKH

2.1.2 | DAEKTPOTEXHUYECKOE M KOHCTPYKIIMOHHOE MaTepHAIOBEICHNE

2.2 Jucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is) HEOOX0IUMO KaK
npeallecTByOLee:

2.2.1 | KoMmbloTepHOE MOJICITUPOBAHKE AIIEKTPOIIPHBOJIOB

2.2.2 | OO0mas sHepreTuka

2.2.3 | CunoBas 21EKTpOHHKA

2.2.4 | Cucremsl yrpaBJIeHUS 3JEKTPOIPUBOIOB

2.2.5 | ABromaTHu3anus TEXHOJOTHUYECKUX MPOIECCOB

2.2.6 | ABTOMaTU3UPOBAHHBIN EKTPONPHUBO] TUIIOBBIX IPOU3BOJCTBEHHBIX MEXaHU3MOB

2.2.7 |IloaroToBKa K MPOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOH KBaTH(PUKAITHOHHONW pabOTHI

2.2.8 |IIpegnumniomHas IpaKkTHKa

3. PE3YJIbTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

ITIK-2: Cnioco0eH NpoeKTUPOBATH CHCTEMBbI JJIEKTPONIPUBOAA H ABTOMATU3MPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCNO/Ib30BaHUeM HU(POBLIX TEXHOJIOT U

3HarTb:

I1K-2-31 ocoberHocTH KOHCTPYKIHHU, YPaBHCHUA, CXECMbI 3aMCIICHUA U XaPAKTCPUCTUKU PA3JIUIHBIX SJICKTPUICCKUX I[BHFaTeJTeﬁ

OIIK-3: CnocodeH ocyliecTBJISITh MOJEIHPOBAHNE, AHATU3 U IKCIIEPUMEHThI B Lie/IX POBEACHHs 1eTa/IbHOI0
HCCIeI0BAHMS /151 pellieHHsl 32/1a4 B Po(ecCHOHAIBHOI 00,1aCTH, HCIOIB30BATH METOABI AHAIN32 M MOIEJNPOBAHUS
9JIeKTPHYECKHX Lenel 1 3IeKTPHIeCKNX MAIIHH

3HaTh:

OIIK-3-31 mpuHIun AeHCTBHUSI COBPEMEHHBIX THUIIOB JIEKTPUUECKHX MALIHH

IIK-2: CiocoGeH NpoeKTHPOBATHL CHCTEMBbI 3JIeKTPONPHUBOAA M ABTOMATH3HPOBAHHBIE CHCTEMbI YIIPABJICHHSA €
HCNOJIb30BaHUeM HU(POBLIX TEXHOJIOT U

YMmerhb:

ITK-2-Y1 06pabaTbIBaTh pe3yabTaThl SKCIIEPUMEHTAIBHBIX UCCICAOBAHUH C IENBIO MOCTPOCHHUSI OCHOBHBIX XapaKTEPHCTHK
ANEKTPUICCKUX MAIUH U TpaHcHopMaTopoB

OIIK-3: CniocodeH ocylecTBISITh MOJIETHPOBAHNE, AHAIU3 M IKCIIEPUMEHTHI B 1eJIAX MPOBEIEHHS 1€TAJIBHOI0
HCCJICI0BAHMA VISl pelIeHUs 3a1a4 B HpO(l)CCCI/IOHaJIbHOﬁ OﬁﬂaCTl/l, HCIOJb30BATH METO/AbI aHAJIU3Aa U MOACTUPOBAHUSA
JJIeKTPUYECKHUX Lienei U JIeKTPUYEeCKUX MAIMH

YMmerb:

OIIK-3-Y1 cocTaBnsaTh IPOCTEUIINE KOHCTPYKTUBHBIE U AICKTPUUECKHE CXEMBI 3aMELICHUS MEKTPUUECKUX MAIIKH U
TpanchopMaTopoB

IK-2: Cnocoben MPOEKTUPOBATH CUCTEMBI JJICKTPONPUBOIAa U ABTOMATU3UPOBAHHBLIC CUCTEMbI YIIPABJIECHUA C
HCII0JIb30BAHUEM ].ll/lq)pOBbIX TEeXHOJIOTHii

Baagern:

[IK-2-B1 mMeToankamMu ONTUMHU3ALUH IPU IPOSKTUPOBAHUH 3IEKTPUUECKUX MAITHH

OIIK-3: CnocoGen OCyHIE€CTBJIATH MOACIUPOBAHUE, AHAJIU3 H IKCIIEPUMEHTHI B LEJIAX ITPOBEACHHUA A€TAJTBHOIO
HCCJICA0OBAHNA VI PCIICHUA 3a1a4 B Hqu)eCCI/IOHaJILHOﬁ OﬁﬂaCTl/l, HCII0Jb30BATH METO/AbI AHAJINW3Aa U MOACTHPOBAHUA
ICKTPHICCKHUX nenei u WICKTPUYECKUX MAIINH

Baanernb:

OIIK-3-B1 HaBbIKaMH 3JI€MEHTAPHBIX PACUETOB M UCCIIEOBAHMS SIMEKTPUIECKUX MAIIUH




4. CTPYKTYPA U COJAEP)KAHUE

Kon Haunmenopanue pa3nenop u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedyaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Pa3nen 1. BBenenue,
OCHOBHBIE NOHATHUS
1.1 Pounb snexrpuueckux 3 2 OIIK-3-31 J1.1 KMI
MamrH. O0IIre BOIpOCk! OIIK-3-Y1 JI1.2J12.1
npeoOpa3oBaHUs OIIK-3-B1 IIK- | JI2.2 JI2.3
JNEKTPOMEXAaHNYECKOTO 2-31 IIK-2-V1 JI2.5J13.1
npeoOpa3oBaHus IIK-2-B1 €]
sreprud. /Jlex/
1.2 3aKOHBI: ANEKTPOMATHUTHON 3 20 OIIK-3-31 JI1.2J12.3 KM1
nuaykuuu, Kupxroda, OIIK-3-V1 JI2.5J13.1
IMOJIHOTO ToKa, OMa Jijis OIIK-3-B1 IIK- 21
MarHuTHOM 1emnu, Ammepa, 2-31 TIK-2-VY1
3aKOHBI 2JIEKTPOMEXaHUKH. [IK-2-B1
DJEKTPOMAarHUTHBIE CUIIbI U
MOMEHTHI B JIEKTPUICCKUX
mamnHax.Ilorepu u
KIIA. /Cp/
Pazgen 2.
TpanchopmaTopsl
2.1 YerpoicTBO, IpUHIUTT 3 4 OIIK-3-31 JIT.1J12.1 KM1
JIecTBUS U paboune OIIK-3-V1 J2.2
MpoIeCChl 0THO(A3HOTO OIIK-3-B1 IIK- JI2.5J13.1
TpaHcdopmaropa. Cxema 2-31 IIK-2-V1 €]
3aMEIECHUS [IK-2-B1
JIByXOOMOTOYHOTO
TpaHcdopMmaropa.
HamaranuuBaromniuii Tok u
TOK XOJIOCTOTO XOJa.
YpaBHEHUS HANPSHKEHUS
TpanchopmaTopa u
BEKTOpHAsI arpamMmma.
Tpexdasnsrii
Tpancdopmarop. /Jlex/
2.2 Pacuer ocHOBHBIX 3 4 OIIK-3-31 JI1.1J12.1 KM1
NIEKTPUUECKUX BEINIUH OIIK-3-V1 J12.3 J12.4
Tpanchopmatopa. /I1p/ OIIK-3-B1 IIK- | JI2.5J13.1
2-31 IIK-2-V1 €]
IK-2-B1
23 HccnenoBanue 3 2 OIIK-3-31 JI2.5J13.1 KM1
JIByXOOMOTOYHOTO OIIK-3-V1 91
TpexaszHoro OIIK-3-B1 IIK-
TpaHcdopmaropa mpu 2-31 [IK-2-Y1
CUMMETPHUYHOM Harpyske. IIK-2-B1
Uccnenosanue
napajuIelIbHOM paboThI
0THO(a3HBIX
Tpancdopmaropos. /J1a6/
2.4 BrInonHenne KypcoBoro 3 60 OIIK-3-31 JIT.1J12.1 KM1 P1
npoekra. ['pymnmbl OIIK-3-V1 JI2.2 J12.5
COCIMHEHHUSI 0OMOTOK OIIK-3-B1 TIK- 21
TpaHcdopMmaropa. 2-31 [IK-2-V1
N3meHeHne BTOPUYHOTO TTIK-2-B1

HaIpsDKEHUS U BHEITHHE
XapaKTePUCTUKH.
Koadduuuent nonesnoro
JlelcTBUs
Tpancdopmaropa. /Cp/

Paznen 3. DinexTpuueckue
MANIMHBI IEPEMEHHOTO
TOKa




3.1

OCHOBHBIE BBl MAILIUH
MIEPEMEHHOTO TOKa.
KonctpykTnBHOE
HCTIOTHEHHE 0OMOTOK
MIEPEMEHHOTO TOKa.
MarsuToABHKYILIUE CUIIBI
00MOTOK TIEpEeMEHHOTO TOKA.
Bpamaromeecst MarHuTHOE
noJie. DNEeKTPOABHKYILUE
CHIIBI B 0OMOTKaX
nepeMeHHOro Toka. CXeMbl
006M0TOK DM MNepeMeHHOT0
Toka. HazHaueHune u obmacTu
MIPUMEHEHUST ACHHXPOHHBIX
MamuH (AM). YcTpoiicTBo
MPUHIUI JeHCTBUST AM.
Pabora AM npu
3aTOPMOKCHHOM
porope.Cxema 3aMelieHus u
BEKTOpHas quarpamma AM.
Mexannyeckue
XapaKTEPUCTUKU
ACUHXPOHHOTO JIBUTATENs
(AJ). PaGoune
xapakrepuctuku AJl. ITyck
AJl. PerynupoBaHue 4acTOThI
BpaweHus: A/l 1 n3mMeHeHue
HaIpaBJICHUS

BpaweHus. Hasnayenue u
001acTH IPUMEHEHHS
CHHXPOHHBIX MamyH (CM).
YerpoicTBO U PUHIUI
nericreust CM. Pabora
CHUHXPOHHOI'0 T€HepaTopa
(CT) B pexuMe XOII0CTOTO
X0JIa U B PSKUME HArpy3KH.
BekropHas quarpamma
CHHXPOHHOTO T'eHepaTopa.
BHemHne u peryanpoBoYHEIE
xapaxtepuctuku CI.
[MapannensHas pabora CI' ¢
CeThI0. AKTUBHAS MOIITHOCTD
U 3J1€KTPOMAarHUTHBIN
MOMeHT. CTaTuueckas
ycroiunBocts CI.
CHUHXPOHHBIN JBUTATENb
(CH). Pabouue
xapakrepuctuku CJI. ITyck
CJ1. PerynupoBaHue 4aCTOThI
Bpammenus CJI. /Jlex/

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
I1K-2-B1

JI.1J12.1
2.2
JI2.5]13.1
01

KM1

P1

32

Pacuer mamuH nepemeHHoro
toka. /IIp/

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
I1K-2-B1

J12.3J12.4
JI2.5J13.1
01

KM1

P1

33

Uccnenosanue
ACHHXPOHHOTO JBUTATEINS C
(ha3HBIM U

KOPOTKO3aMKHYTBIM POTOPOM.

HcernenoBanne CHHXPOHHOM
MarmuHel. /J1a6/

OIIK-3-31
OIIK-3-V1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
I1K-2-B1

JI2.5J13.1
€]

KM1

P1




34 Beinonnenne KypcoBoro 85 OIIK-3-31 JI.1J12.1 KM1 P1
npoekta. KopoTko3aMKHyThIE OIIK-3-V1 JI2.5
AJl ¢ MOBBILIEHHBIM OIIK-3-B1 IIK- €]
ITyCKOBBIM MOMEHTOM: 2-31 [IK-2-V1
JIBUTATEIU C IBOMHOMN T1IK-2-B1
OennYbel KIIETKOM,
TyOOKOTIa3HBIE TBUTATEIIH.
CHHXPOHHBIN KOMIIEHCATOP.
/Cp/
Pa3gen 4. Dnexkrpuyeckue
MAIIMHBI MOCTOSTHHOIO
TOKA
4.1 YCTpONCTBO M IPUHIIMIT 4 OIIK-3-31 JIT.1J12.1 KM1
JEHCTBHST MaIlTUHBI OIIK-3-V1 JI12.5J13.1
nocTostHHOTO Toka (MIIT). OIIK-3-B1 IIK- JI3.2
Pexxum reneparopa. Pexxum 2-31 1IK-2-V1 €]
neurarensi. Kommyranus B IIK-2-B1
MIIT. Knaccuduxarmus ITTIT
1o crnoco0y BO30yXKIEHHS.
I'eneparop ¢ He3aBUCUMBIM,
napajuiebHbIM,
MOCTIeTOBATENEHBIM 1
CMEIIaHHBIM BO30YKIEHUEM:
CXEMBI BKITFOUCHUS, pabouue
XapaKTePUCTHKH.
Knaccudukamus ATIT mo
croco0y BO30YXICHHS.
PerynupoBaHue 4acTOTHI
BpAIIeHUs] 1 U3MEHEHUE
HampaBJICHUsI BpallleHUs Bajia
JIIT. /Jlex/
4.2 [TocTpoeHue xapakTepucTHK 2 OIIK-3-31 JIT.1J12.1 KM1
TEeHEPATOPOB U MAIlIUH OIIK-3-Y1 J2.2J12.4
MOCTOSIHHOTO TOKa. Pacuer OIIK-3-B1 IIK- JI2.5713.1
IMyCKOBOH JIHarpaMMbI 2-31 TIK-2-V1 JI3.2
JBUTATENSA ITIOCTOSIHHOTO T1IK-2-B1 21
Toka. /IIp/
43 UccnenoBanue aBurartens 2 OIIK-3-31 JI2.5J13.1 KM1
MIOCTOSIHHOTO TOKa OIIK-3-Y1 J3.2
HE3aBUCHMOTIO OIIK-3-B1 IIK- €]
BO30YKaeHus. /J1ab/ 2-31 TIK-2-Y1
[IK-2-B1
4.4 OcHOBHbBIC 80 OIIK-3-31 JIT.1J12.1 KM1
ANIEKTPOMAarHUTHBIC OIIK-3-V1 JI2.2J12.3
cootHomenust B MIIT: DJIC OIIK-3-B1 IIK- | JI2.5J13.1
SIKOPSI, DIIEKTPOMAarHUTHBIN 2-31 [IK-2-V1 JI3.2
MOMEHT U AJIEKTPOMAarHUTHAsI TIK-2-B1 21

MomIHOCTh. [lapannensHas
pa6ora I'TIT c cersto.
O6motku MIIT.OcoGennoctu
nycka JAI1T mapamnensHoro,
MOCTIETOBATENEHOTO U
CMEIIaHHOTO BO30YKICHUSI.
CrienuanbHble MallluHbI
MTOCTOSTHHOTO
Toka.Ob6patumocts MIIT.
JIIT He3aBUCUMBIM,
napauiebHbIM,
MOCTIeIOBATENEHBIM 1
CMEIIaHHBIM BO30YKIEHUEM:
CXEMBI BKITFOUCHUSI, pabouue
xapakTepucTuku. [loTepu u
K03(hGHULIUEHT [TOJIE3HOTO
neicreus. [Tyck JIIT. /Cp/




4.5

IToxroroBka u ciada
JK3ameHa /DK3aMeH/

OIIK-3-31 KM1
OIIK-3-Y1 €]
OIIK-3-B1 IIK-
2-31 [IK-2-V1
I1K-2-B1

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITeIbHOI MOATOTOBKHU

ITpoBepsiemble
Kon KoHnTtponwsHoe
WHAUKATOPHI Bompocs! a7 moArOTOBKH
KM MEpPOIIPUATHE o
KOMIETEeHIHH
KM1 DK3aMeH OIIK-3-31;0I1K-3- | Bonpocsl Kk 3K3aMeHy

V1;0IIK-3-B1;I1K-2
-3L;IIK-2-V1;T1K-2-

B1

1. [TpuHIn AeHCTBUS ANEKTPUUIECKUX MaIIUH. TpeOoBaHMs,
HpPeIbBISEMBIE K IEKTPUYECKUM MAIIHHAM.

2. Hasnagenwne, ycTpoiCTBO, MPUHINI AEHCTBUA
TpaHC(HOpPMaTOpPOB.

3. BekropHas quarpamma TpanchopMaTopa ¢ aKTUBHO-
WHIYKTHBHON HaTrpy3KOM.

4. Cxema 3amenieHus peassHOTO TpaHchopmaropa. [Tapamerpst
CXEeMBbI 3aMeIIeHHS.

5. OmBIT X0JIOCTOTO X0/a TpaHcdopmaTopa.

6. OmnBIT KOPOTKOTO 3aMBIKaHUS TpaHC(HOpMaTopa.

7. BHemHune xapaxkTepucTUKH TpaHc(opmaropa.

8. DHepreTuyeckas auarpamma Tpancdopmartopa. KITJ]
TpanchopmaTopa.

9. I'pymmsl coenuHEeHUS 0OMOTOK Tpex(a3HbIX
TpanchopMaTOpOB.

10. [MapamnensHas padoTa TpexdaszHbIX TPaHCHOPMATOPOB.

11. AsToTtpanchopmaTop.

12. KoHncTpykTHBHAs cxeMa U YCTPOMCTBO MAIllUH IIEPEMEHHOIO
TOKA.

13. [IpuHIMT BBIMOIHEHNS MHOTO(A3HBIX 00MOTOK MAIlNH
MEePEeMEHHOTO TOKA.

14. Pacuer MarauTHOM 1leNK MaIIMHBI IEPEMEHHOTO TOKA.

15. MJIC oOMOTOK NEepeMEHHOTO TOKa.

16. MarauTHoe ToJIe EKTPHYECKOW MAIIMHBI IIEPEMEHHOTO
TOKA.

17. ONeKTpOABIKYIIME CUIIBI, HHIYLIUPYyeMble B 0OMOTKaX
MIEPEMEHHOTO TOKA.

18. Hasnadenne u IpUHITNIT IEHCTBUS aCHHXPOHHBIX MAIIHH.
19. VYerpoiicTBo U 061acTH IPUMEHEHHS AaCHHXPOHHBIX MAIIIHH.
20. Cxema 3aMelleHHs aCHHXPOHHOM MammuHbl. [TapaMerpsl
CXEMBI 3aMeTIIeHHS.

21. PaboTa acHHXpPOHHOII MaIIMHBI IPH BPAIIAIOIIEMCS POTOPE.
22. DHepreTuyeckas auarpamMma acHHXpOHHO#M Maruabl. KITJ]
ACHHXPOHHOM MAaIIHHBL

23. ONEeKTPOMAarHUTHBI MOMEHT ACUHXPOHHOU MAIIHUHBL.

24, BekropHas quarpaMma acMHXPOHHOM MAallluHBI.

25. MexaHHueCKUe XapaKTEPUCTUKU aCHHXPOHHOT'O JABUTATENs.
MaxkcuManbHbIH U IyCKOBOX MOMEHT.

26. Paboune xapakTepUCTHKN aCHHXPOHHOTO JBUTATEIIS.

27. IIyck acMHXpOHHOTO IBUTATENS.

28. PerynupoBanyie 4acTOTBI BpallleHHs: ACHHXPOHHBIX
JIBATATENEH.

29. I'eHepaTopHBId PeXUM ACHHXPOHHOI MAaIlUHBI.

30. KoHCTpykTHBHOE HCIOTHEHHE CUHXPOHHBIX MAIIUH.
[IpuHUMn neicTBUS CHHXPOHHOW MAIIMHBI.

31. MarsutHoe 1oJ€ CUHXPOHHBIX MAIIMH IPU XOJOCTOM XOJE.
XapaKTepUCTHKa XOJIO0CTOTO XO/a.

32. MarauTtHoe 1ojie CHHXPOHHBIX MAIlIMH MPHU Harpyske.
Peaxnuu sxopsi.

33. Peakiyst sKops B HESIBHOTIOJIIOCHOW MallIMHE

34. Peaxuus sxopst B SBHOIONIOCHOH MallInHe.

35. BHemHne n perymmpoBoYHBIE XapaKTEPUCTHKH CHHXPOHHBIX

TeHEePaToOPOB.




36. BekTopHBIE HarpaMMBbl HEIBHOIIOIIOCHBIX CHHXPOHHBIX
TeHepaTopoB.

37. BekTopHBIE IHarpaMMBl SIBHOTIOJIOCHBIX CHHXPOHHBIX
TeHEepaToOpOB.

38. VYcioBus BKIIOUEHHS] CHHXPOHHBIX T€HEpaTopoB Ha
HapaIeNbHylo padboTy ¢ ceTbio. CriocoObl CHHXPOHHU3AIHN.

39. PerynupoBanue peakTHBHOII MOLTHOCTH CHHXPOHHOTO
reHeparopa, paboTaromero napamieasHo cerbio. U -o0pa3Hbie
XapaKTEePUCTHKH.

40. MOITHOCTH ¥ JIEKTPOMATrHUTHBI MOMEHT CHHXPOHHOMH
MAaIlIMHBL. YTIOBAas XapaKTepPUCTHKA.

41. [IpuHuMn necTBUs CHHXPOHHBIX JABUrarenei. BekropHsie
JuarpaMMbl CHHXPOHHOT'O JIBUTaTesl.

42. VYrioBas XapaKTepUCTHKA CUHXPOHHBIX JBUTATENCH.

43. Paboune xapakTepUCTHKU CHUHXPOHHBIX JBUTATENeil.

44. PerynupoBanue 4acTOThl BpallleHUs] CHHXPOHHBIX
neurateneid. [lyck CHHXpOHHOTO JIBUTATEIs.

45. VeTpoiicTBO KOJIIEKTOPHBIX MAIIUH IIOCTOSHHOIO TOKA.
46. OOMOTKH SIKOpS MAIlUH MOCTOSIHHOTO TOKA.

47. [puauHEl nckpeHus Ha KoyutekTope. CriocoOB! YaydIneHUs
KOMMYTaIUH.

48. [IpuHuMn necTBUs MalIMH MTOCTOSIHHOTO TOKa. PexuM -
TeHepaTop.

49. [IpuHIMI NecTBHUS MalIUH MTOCTOSIHHOTO TOKa. PexuM -
JIBUTATEIb.

50. PaboTra MalmH MOCTOSHHOTO TOKa MPH XOJOCTOM XOJIE.
51. [Tosie MamyH MOCTOSHHOIO TOKa IpU Harpyske. Peakiust
SIKOPSL.

52. Cnioco0bl BO30YKIECHUSI MAIlIUH MMOCTOSTHHOTO TOKA.

53. XapaKTepUCTUKN TeHepaTopa MOCTOSHHOIO TOKa.

54. XapakTepuUCTUKN JABUTaTEls MMOCTOSIHHOTO TOKA.

55. Cr1oco0BI peryaupoBaHus CKOPOCTH JBHTATENCH
MOCTOSIHHOTO TOKa.

56. CriocoOBl ITycKa JBHTATENs MMOCTOSTHHOTO TOKA.

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX IO JUCIUITIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTHI

Ha3zBanue
paboTHI

ITpoBepsiemble
HUHAUKATOPBI
KOMIIETECHIIUHN

Conep:xaHue pabOTHI




P1 KypcoBoii mpoekt OIIK-3-31;0I1K-3- | KypcoBoil mpOoeKT UMEET LEeNIbI0 03HAKOMHUTE 00YJaIOIMUX C

VY 1;0IIK-3-B1;I1K-2 | coBpeMeHHOW MPAaKTHUKOW W METOJUKOM MPOSKTHUPOBAHHUS
-31;IIK-2-V1;IIK-2- | anmexkTpruecKkux MaiiuH.

B1 3amaduamMyl MPOSKTUPOBAHUS SIBIISIOTCS: 00yUSHHE PUMEHSITh
MOJTy4eHHbIE 3HaHUS TP PELICHUH peajbHOM 3a/1aui; Pa3BUTh HABBIKH
CaMOCTOSITEIEHOM PabOTHl M CAMOCTOSTEIFHOTO MPUHATHS PEIICHHH.
Tema kypcoBoro npoekra: "Pacdyer acHHXpOHHOTO ABUraTesns"
HcxonHble AaHHBIE HA TPOSKTUPOBAHKUE BKITIOUAIOT CIeAYIOIINe
WCXO/IHBIE IaHHbIE: TUI JIBUTATENs, HOMMHAIbHAS MOIIHOCTb,
HOMHHAJIBFHOE HaPsDKEHNE U 4acTOTa MMUTAIOIIEH CeTH, YHCIIo Tap
nostocoB, KIT/1, ko dunmeHT MOIHOCTH.
PacyerHo-nosIcCHUTENBHAS 3aIIUCKa KYPCOBOTO MPOEKTa JOIHKHA
CoJlepXKaTh:

TUTYynbHBIN TUCT

3agaHue Ha KypCOBOH IPOEKT

CopnepxaHue

Bgenenne

PacyerHas yacTh, B KOTOPYIO BXOJIUT:

Br160op rmaBHBIX pazMepoB

Pacuer 3y0110Boi1 30HEI 1 0OMOTKH cTaTopa

Br16op Bo3aymIHoOTO 3230pa

Pacuer potopa

Pacuer marauTHOM cUCTEMBI

Pacuer mapameTpoB nBUTaTeNs 1T HOMHHAIEHOTO PeXuMa
Pacuer noreps B nBUraTene

ITapameTpsl U TaHHBIE XOJIOCTOTO X012

Pacuer pabounx XapakTepuCTHK

Pacder mycKoOBBIX M XapaKTEPUCTHK

3akmoueHue

CHuUCOK UCHOIb30BaHHBIX HCTOYHUKOB

ITpunoxenus

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMeHAIMOHHBIN OMIIET IO IUCIMIUIMHE BKIIIOYACT B ce0s 1Ba TEOPETHUECKUX BOIPOCHI M 331a4y 10 TeMaM, H3JI0KEHHBIM B 4
pasnene gannoit PITJ. buiers! xpansrcs Ha Kadenpe U yTBEPXK/ICHBI €€ 3aBEIYIOIIHM.

HpI/IMepLI 3aJla4y Ha OK3aMCH:

3amaua 1. Tpexca3Hblii cunoBoi moHmwxaromuii Tpancdopmarop SHom=1000 kBA, HOMHHANEHOE HANIPSDKEHUE EPBUYHON OOMOTKH
Ulrom=10 kB, HOMHHaTbHOE HampshkeHHe BTopuuHON 00MoTkn U2HoM=0,4 kB, HanpsikeHns: kopotkoro 3ambikanus Uk3=8 %, Tok
xoJocroro xona Ixx=2 %, norepu xonocroro xoxa Pxx=3 kBr, norepu kopotkoro 3ameikanus Px3=10 kBT, cos®2=0,8. Ilepuunas
¥ BTOPHYHAsE OOMOTKH COSTMHEHHI B «3Be31y». Onpenenuts k03 GHUIHESHT TpaHCHOpMaUH U TapaMeTPhl CXEMBI 3aMEIICHHS.

3aznaua 2. /I acHHXPOHHOTO JIBUTaTeNs ¢ ()asHBIM POTOPOM CO CIIEAYIOUIMMH HOMUHAIBHBIMU AaHHBIMH: PHOM=30 kBT;
Unom=380 B; nHOM=725 06/MuHn; [1HOM=71,6 A; r1=0,136 Om; x1=0,225 Owm; 12H0M=74,3 A; E2HOM=257 B; 12=0,0593 Om™m;
x2=0,174 Om; ko3¢ dunnent Tpanchopmanuu HanpsbkeHus ke=1,41 paccunTate ¥ HOCTPOUTH MEXaHUYECKHE U
NEKTPOMEXAHUIECKHE XapPaKTEPHUCTHKU

3amaga 3. [y aCHHXPOHHOTO JBHUTATeNs ¢ (ha3HBIM POTOPOM CO CIEAYIOIINMH HOMHHAIBHBIMU JaHHBIMU: PHOM=22 KBT;
Unom=380 B; nuoM=965 06/mun; [1HoM=55 A; r1=0,19 Om; x1=0,31 Om; [2HOM=61 A; E2HOM=225 B; r2=0,066 OM; x2=0,23 OM;
ko3 dunmeHtT Tpancdopmaryu HanpspkeHust ke=1,6 onpenenyuTh BEIMINHY ITyCKOBOTO COIPOTHBIICHUS ISl 00ECTICUCHUS
HOPMAJIBHBIX YCJIOBHUH ITycka Oe3 Harpy3Ku.

3amava 4. ACHHXPOHHBIN IBUTATENb ¢ (hasHbIM poTopoM Tra MTF412-8 umeet crnenyromire HOMHUHAIbHbIE AaHHbIe: PHOM=26
kBT1; UnomM=380/220 B; nHomM=715 06/mun; r1=0,182 Om; x1=0,313 Om; [2HoM=68 A; E2HOM=266 B; r2=0,095 Om; x2=0,231 Om;
k03¢ dunueHT Tpancopmanuy HanpsoxeHuH ke=2,03. OnpenenuTs BETHYHHBI ITyCKOBBIX CONPOTHBIICHUH 1 OCTPOUTH ITyCKOBYIO
JarpaMmmy JUis mycka B 4 CTYIEHH.

3agaua 5. AcunxpoHHbli nBuratens tuna MTKH211-6 umeer cienyromue napamerpsl: PHoM=11 kBt; UlHoM=380 B; nHom =920
06/Mun; [JHOM=0,82; cos[JrOoM=0,78; r1=0,415 Om; x1=0,467 Om; 12°=0,824 Om; x2'=0,708 Om. Onpenenute noTepu B
HOMHHAJIBHOM PEXHME.

3amada 6. JIBuraTens MOCTOSTHHOTO TOKA C HE3aBUCHMBIM BO30YXKI€HHEM IPUBOUT BO BpallleHHE TObEMHYIO Je0enky. PHOM=25
kBt1; Unom=220 B; [nom=132 A; nHoM=1500 06/muH; Rs cym=0,0828 Om. [TocTpouTh MEXaHUYECKYIO U IIEKTPOMEXAaHUUIECKYIO
XapaKTEPUCTUKU.

3amaua 7. J{nsa gBurartens MOCTOSIHHOTO TOKa ¢ HE3aBUCUMBIM BO30Y)KIEHUEM ¢ HOMUHAIBHBIMH JaHHBIMU: PHOM=9 kBT; UnOoM=220
B; TnHom=48 A; nHom=900 06/muH; Rs cym=0,348 Om. PaccunTaTh mycKOBBIE CONTPOTUBIICHUS JIJIsl HOPMAJIbHBIX YCJIOBUH ITyCKa.




Yucrno cTymneHei BEIOpaTh caMOCTOATEIBHO

HpI/IMepLI BOIIPOCOB U 3a7aHui KOMIBOTCPHOTI'O TECTUPOBAHUSA

Bpamatomiasicst yacTh 31€KTpOABUraTellsl Ha3bIBaeTCs:
cTarop

HUHIYKTOP

SIKOPb

poTop

[NosicauTe, Ha KaKOM (PU3NIECKOM SBJICHUH OCHOBAH IPHHITHIT paOOTHI MIEKTPOABUTATEN, KaK IPeoOpa3oBaTelIs MEeKTPHISCKOH
SHEPIUU B MEXaHUUYECKYIO

SIBJICHHE B3aUMOAECHCTBHS IPOBOJHUKOB C TOKOM U MAarHUTHOTO HOJIsI (IIPAaBUIIO «JIEBOM PYKH»)

SIBJICHHE BO3HIKHOBEHHSI BOKPYT ITPOBOIHMKA C TOKOM MarHUTHOTO TI0JIS (TIPaBHIIO «OypaBUMKay)

SIBJICHHE JIEKTPOMAarHUTHON HHAYKINH (IIPABIJIO «IIPABOH PYKM»)

[Nosichure, Ha KakOM (PU3MYECKOM SIBJIICHHH OCHOBAaH IPUHIUI paOOTHI AEKTPUUECKOTO I'eHepaTopa, Kak npeodpasoBaTes
MEXaHUUECKON 3HEPIUU B IEKTPUIECKYIO

SBJIEHHE B3aUMOJICHCTBUS IPOBOJHUKOB C TOKOM U MAaTHUTHOTO TIOJIS (IIPaBHUIIO «JIEBOH PYKH»)

SIBJICHUE BO3HUKHOBEHHSI BOKPYT IPOBOJHUKA C TOKOM MarHUTHOTO OIS (IIPaBUIIO «OypaBUUKa»)

SBJICHHE IEKTPOMarHUTHOH WHIYKIHH (IIPABIJIO IIPABOH PYKH»)

IlosicuuTe, Ha KaKOM (PU3UUYECKOM SIBIIEHUMH OCHOBAH MPUHIIMIT paOOThl 0OMOTOK BO30YKIEHUS IEKTPHUUECKUX MALIHH,
HpeJHA3HAYEHHBIX JUIS CO3JaHHs MarHUTHBIX MOJICH

SBJICHHE B3aNMOJICHCTBHUS TPOBOJHNKOB C TOKOM W MAarHUTHOTO TI0JIS (IIPaBHIIO «JIEBOH PYKH»)

SBJICHIE BO3HIKHOBEHHS BOKPYT IIPOBOIHUKA C TOKOM MarHUTHOTO TI0JIS (IIPaBHIO «OypaBUHKay

SIBJICHUE 3JIEKTPOMArHUTHOH MHAYKINH (TIPAaBHIIO «IIPABOI PyKI»)

YcnoBus napaiensHoi paboTs TpaHC(HOPMAaTOPOB

PaBEHCTBO BTOPUYHBIX HANPSDKEHUH M 4acTOT

HaXOJUTCS B OZIHOM HOMEIICHUH 1 OBITh Pa3INYHON MOITHOCTH

BTOPHYHBIC HATIPSDKEHMS PaBHBL, IPHHAUISKAT K OJHO rpymie, oquHakoBeIe UXX
oxuHakoBble UXX, paBHBIE IO MOIIHOCTH

[MepeuncimTe cnocoObl PEryIUPOBKH TOKa B CBAPOYHBIX TpaHC(HOpMaTOpax
W3MEHEHHUEM MEPBUYHOTO HANPSKEHUS

M3MEHEHUSIM YHCciia BUTKOB BTOPUYHON 0OMOTKH

N3MEHEHUEM aKTHBHOI'O CONPOTHUBIICHUS

W3MEHEHUEM MHIYKTUBHOTO CONPOTHUBICHUS

HU3MEHEHUEM EMKOCTHOTO CONPOTHUBIICHUS

06racTh IpIMEHeHHs TpaHchopMaTopa

JUISL I3MEPEHUS MOIITHOCTH

JUISL U3MEHEHHUS] MOIIHOCTH

JUISL U3MEHEHHUS! HalPsDKCHUST

JUIS I3MEHEHHS HANPSDKEHHS C COXPAaHEHHEM 9acTOT
JUISL U3MEHEHHS 9aCTOT

Yem ornmyaercs TpanchopMaTop oT aBToTpaHcopmartopa?
KOJIMYECTBOM OOMOTOK

OTCYTCTBHEM DJIEKTPUUECKON CBSI3U MEXKIYy OOMOTKaMH
TOJIIIUHON JTUCTOB MarHUTOIPOBOJ

MarHUTHBIM IIOTOKOM

qJacTOTOM

CKOJIBKO CTepKHEH uMeeT TpexdasHbiii TpanchopmaTop?
OJIUH

JiBa

TpH

1IeCTh

Kaxkyto 3aBUCHMOCTb YCTaHABIMBACT BHELIHSS XapaKTepUCTHKa TpaHchopmaropa?
U2=f(12)

UL=f(11)

12={(12)




U1=f(U2)
U2=f(U1)

B pexxnme x010€TOT0O X012 Y€MYy paBeH TOK B IEPBHYHOIT 00MOTKe TpaHchopmaTopa?
HOMHUHAJIBHOMY

50% OT HOMHHAJIBHOTO

2-3%0T HOMUHAJILHOTO

TOK OTCYTCTBYET

TOKY BO BTOPUYHOH 0OMOTKE

Uro cocTaBseT aKTUBHYIO YacTh TpaHChopMaTopa?
MarHUTOIPOBOJ U OOMOTKH

BBOJIHOE YCTPOHCTBO

MepBUYHAS 0OMOTKA

Harpyska
KOpIIyC

Ecmu W1 — 4nciio BUTKOB EpBUYHON 0OMOTKH, @ W2 — YUCIIO BUTKOB BTOPUYHON OOMOTKH, TO TPaHC(HOPMATOP SBISIETCS
MOHMKAIOIIUM, KOTAA:

WI>W2

WIi<w2

WI+W2=0

W1=W2

Ecmu W1 — 4nciio BUTKOB EpBUYHON 0OMOTKH, @ W2 — YUCIIO BUTKOB BTOPUYHON OOMOTKH, TO TPaHC(HOPMATOP SBISIETCS
MOBBIIIAIOIINM, KOTIA:

WI>W2

WIi<w2

WI1+W2=0

WI1=W2

Ha xaxom 3akoHE OCHOBaH IPUHIIMIT ACHCTBHS TpaHCHOpMATOpa:
3akoH OMa

3akoH JIxoynsa-Jlenna

3aKOH 3JIEKTPOMArHUTHOW WHAYKIIH

3axkoH Kynona

MarauTonpoBo TpaHc(hOpPMaTOPa H3TOTOBIAETCS U3:
AJIFOMUHUS

3JIEKTPOTEXHUYECKOH CTalIn

Meau

yyryHa

Kaxkue moTepu MOIIHOCTH B CHJIOBOM TpaHC(opMaTope 3aBUCAT OT €ro Harpy3Ku
MOTEPH C CEPIICUHHUKE

noTepyu B 0OMOTKaX

o0a BU1a 3aBUCAT

o0a Bu/Ia HE 3aBUCST

Kakue noTeps MOIIHOCTH B CHJIOBOM TPaHC(POPMATOPE HE 3aBUCAT OT €r0 HATPY3KU:
MOTEPH C CEPICUHHKE

MOTEPH B 0OMOTKaX

o0a BHa 3aBUCAT

00a BU1a HE 3aBUCST

VYkaxure BeTMUUHY, KOTOpast ONIpe/ielisieT MHIYKTUBHOE CONPOTHBRIICHNE TpaHchopMaTopa:
TOK XOJIOCTOI'O X0/Ja

MOTEPHU XOJIOCTOTO X0Aa

HaIpsHKEHUE KOPOTKOTO 3aMbIKaHUS

MOTepU KOPOTKOTO 3aMbIKAHUS

Ykaxure BCJIMYNHY, KOTOpPasg ONpeaACIACT aKTUBHOC COIIPOTUBJIICHUC Tpchq)opMaTopa:
TOK XOJIOCTOT'O X0Oaa

IMOTEPU XOJOCTOI'0 Xo0a

Halps>KCHUE KOPOTKOT'O 3aMbIKaHU

MOTEPU KOPOTKOI'O 3aMbIKaHUs

YkakuTe BelNU4rHY, KOTOpast ONpeAenseT UHAYKTUBHYIO IPOBOAUMOCTh TpaHc(hopMaTopa:




TOK XOJIOCTOI'O Xo4a

IMOTEPHU XOJIOCTOI'0 Xo4a
HaMIps’KCHUEC KOPOTKOTO 3aMbIKaHU
TMOTEPU KOPOTKOT'O 3aMbIKAHUA

Cnoco6 coennHeHnst 0OMOTOK Tpex(azHOro TpaHcopmaTopa u (Gpa3oBbIil CABUT MEX/Y BEKTOPAMH BEICOKOTO M HU3KOTO
HaNpsDKEHUM BIMSIET Ha:

TPYTITy COeUHEHUS 0OMOTOK TpaHcopmaTopa

noTepu B TpaHcdopmaTope

MarHUTHBIA IOTOK B CepACYHUKE

CIOCO0 PerynupoBaHUS HAPSKCHUS

VYkaxuTe BO3MOKHOE YUCIIO TPYIII COeANHEHH 0OMOTOK TpaHC(hopMaTopa:
3

5

10

12

Envnuneil usmMepeHus MarHUTHOTO MIOTOKA B CEpACYHUKE TpaHcPopMaTopa sBISETCS:
Awmrniep

Bebep

Awmrnep/metp

Tecna

Envanneit n3smepeHns HaMarHU9uBaIOIeH CHTbl 0OMOTOK TpaHC(hOopMaTopa sIBISETCSI:
Awmriep

Bebep

Awmrmiep/mMeTp

Tecna

W3menenune koddduitmenTa TpaHcHOpPMaIiK PETYITUPYEMOT0o TpaHC(HOPMAaTOpa OCYIIECTRIISETCS:
U3MCHCHHUECM YHUCJIa BUTKOB 06MOTKI/I BBICOKOT'O Hal'[pﬂ)KeHI/IH

MU3MCHCHHUECM YHUCJIa BUTKOB O6MOTKI/I HHU3KOI'0 HaHpSDKeHI/IH

W3MEHCHHUEM HAMarHM4€HHOCTH CEpIeYHUKA

M3MEHEHHEM CII0C00a COETUHEHNSI 0OMOTOK

ABTOoTpaHchopMaTop oTiIMYaeTcs OT TpaHchopMaTopa TeM, 4To:
peryaupoBaHne TpaHc(opMaTopa OCyIIECTBISIETCS aBTOMATHIECKA
OTIMYAETCS CII0CO0 COSTUHEHHUS OOMOTOK

MMEET MEHBIIUE OTEPH MOIIHOCTH

MMEeTCsl MEKTPUUCCKas CBA3b MEXIy 00MOTKaMH

YkakuTe NpaBUIbHOE 3HaUEHHE ITOTEPh MOIHOCTH B ABYX00MOoTO4YHOM TpaHchopmaTope 10/0,4 kB Su=160 kBA dPx=0,31 kBt
dPx=2,27 kBT npu ero pabdote ¢ koapdunueHTom 3arpy3ku k3=0,7:

1,42 kBt

2,58 kBt

2,42 kBt

1,9 kBt

Kakyro 3aBUCUMOCTB yCTaHaBIMBAET CKOPOCTHAS XapaKTepUCTUKA ACUHHXPOHHOTO JABUTATENs?
TOKa cTaTopa OT M10JIE3HOW MOLTHOCTH

CKOPOCTH BpalllCHHA OT CKOJIBXXCHUA

TOKa POTOpa OT MOJIE3HOW MOIIHOCTH

HampspKEHUA OT MOIIHOCTH

HET [IPaBUJIBHOTO OTBETA

Kakumu napamerpamu onpeaesnstoTcs MyCKOBbIE CBOMCTBA JBUTATENs
3HAYEHUEM ITYCKOBOT'O TOKA M MOMEHTA

3HaYEHHEM HOMHMHAJIBHOIO TOKAa K MOMEHTA

CKOJIBKEHHUEM U CKOPOCTBIO BpAIllEHUs

KIg 1 cosdP

3HaYCHHEM HOMHMHAJIBLHOTO TOKA M MOIITHOCTH

Kak M0XHO U3MEHHTBH CKOPOCTh BPAIIEHHs aCHHXPOHHOTO ABUTATENA C (Pa3HBIM POTOpOM?
MU3MEHEHUEM HaNpsOKEHUS

HU3MEHEHUEM YaCTOThI TOKa pOTOpa

U3MEHEHUEM JABICHUSI HA KOHTAKTHBIE KOJIbIA

U3MEHEHUEM COIIPOTHUBIIEHHS B LIENIU POTOPA




N3MCHCHHUEM HAIIPABJIICHUS TOKA

MoxeT T pOTOp aCHHXPOHHOTO JBUTATENS BPAIIAThCsl CHHXPOHHO C MATHUTHBIM IT0JIEM cTaTopa?
MOXET

HE MOKET

MOJXeT, 0e3 Harpy3Kku

MOXET IIPH HU3KAX 000pOTax

MOXET IPHU HU3KHUX 9aCTOTax

ACHHXpOHHBIﬁ JABUTaTCJIb HAa3bIBACTCSI ACHHXPOHHBIM U3-3a HCCOBIIAACHUS CKOpOCTeﬁ BpalliCHUA:
MAardmMTHOI'O MOJIA CTaTOpa U MarHUTHOTO TI0JIA pOTOpPa

poTOpa 1 €ro MarHuTHOTO MOJIA

POTOpa U MArHUTHOTO TOJISL CTATOPa

cTaropa u poTopa

Eciu HOMHHAIBHAS YaCTOTa BpAIllEHHs AaCHHXPOHHOTO aBUraTesss nHoM=1420 06/MHH, TO YacTOTa BpaIllEeHHsS MAaTHUTHOTO MOJIS
COCTABIISET:

3000 06/mMuH

600 06/MuH

1500 06/MuH

750 06/MuH

JBurarens ¢ Ga3HbEIM POTOPOM OTIMYACTCS OT JABUIaTels C KOPOTKO3AMKHYTHIM POTOPOM
HAJITYHEeM KOHTAKTHBIX KOJIEI ¥ IIIeTOK

HaJIMYHEM Ta30B JUISl OXJIXKICHUS

YHCIIOM KaTyIleK cTaTopa

CXEMOH MOJKIIOYEHHSI 0OMOTKH CTaTopa

Hanpasnenue BpalieHHss MarHUTHOTO TIOJIl aCUHXPOHHOTO JIBUraTessl 3aBUCUT OT:
MopsiKa YepeoBaHus (a3 HaIPsHKSHUS cTaTopa

BEJIUYHHBI ITOJIBOJAMOIO TOKA

BEJIMUYMHBI [TOABOIUMOTO HAIIPSHKEHUS

YacTOThI MUTAIONICH CETU

MakcumanbHasi 4acTOTa BpalleHUsI MAarHUTHOTO TIOJIsI aCHHXPOHHOTO JBUTATENs P MpOoMbILIeHHOM yactote 50 I’y cocTaBsier
1000 06/Mun
6000 06/MuH
1500 06/MuH
3000 06/mMuH

Jst cozpanust BpaIaroIerocsi MarHUTHOTO HOJISt aCHHXPOHHOTO JABUraTellsi HEOOXOANMBI CIIEAYIOIIUE YCIOBHUSI:
HaJIIYHe OHOW OOMOTKH M BKITFOUCHHS €€ B CeTh IEPEMEHHOT0 TOKa

MPOCTPAHCTBEHHBIN CIABUT TPeX 0OMOTOK U (ha30BBIil CABUT TIEPEMEHHBIX TOKOB B HUX

MPOCTPAHCTBEHHBIN CIABUT TPeX 0OMOTOK M BKIIIOUYEHHE UX B LIEMb MOCTOSHHOTO TOKA

BKJIOUCHHE OOMOTKH CTaTopa B CETh TPeX(ha3HOTO TOKA, a POTOPA B LIETIb MOCTOSIHHOTO TOKa

IIpu mycke aCHHXPOHHOTO ABUTATENs MEPEKITIOUEHHEM CTaTOPHON OOMOTKH CO 3Be3/IbI HA TPEYrOJbHUK ITyCKOBOM MOMEHT 110
CPaBHEHMIO C MOMEHTOM IPH NPSIMOM ITyCKe IPH OJUHAKOBOM HAINpPSKEHUH CETH!

YMEHBILIUTCS B paza

YBEIMYUTCS B pasa

YMEHBIINTCA B 3 pa3a

YMEHBIIUTCS B 2 pa3a

Harpy3ky acHHXpOHHOTO reHeparopa, paboTaloIIero napauieIbHO C CEThI0 MOKHO YBEIHYUTS!
YBEIIMYEHNEM YaCTOTHI BPALICHHS IPUBOAHOTO JBUTATEIS

YMEHBIIIEHHEM JaCTOTHI BPALCHHSI IPHUBOIHOTO JABUTATENS

OTKITFOUCHUEM IIPUBOJIHOTO JBUIATEINSA

YMEHbBIIEHUEM HANPSHKEHHS CeTH

ObMoTKa BO30YXK/ICHNUS, PACIIOJIOKEHHAs HA POTOPE CHHXPOHHON MaIlIMHbI, TTOAKIIOYAeTCS K HICTOYHUKY:
MOCTOSIHHOTO TOKa

HPSIMOYTOJIbHBIX UMITYJIECOB

Tpex(hazHOTO HANPSKEHHS

0IHO(ha3HOTO CHHYCOUAAIBHOTO TOKA

OOMoOTKa cTaTopa CHHXPOHHOTO JIBUTATEIS ITOAKIIOYAaeTCS K HCTOYHUKY:
MOCTOSIHHOT'O TOKa
IPSAMOYTOJIbHBIX UMILYJILCOB




Tpex(azHOro HaNpPsHKEHHS
0I1HO(a3HOTO CHHYCOUAANBEHOTO TOKa

YkakuTe HEBEPHOE YTBEPHKICHNE O XapaKTEPHCTUKE CHHXPOHHOH MAITHHBI:

Y CHHXPOHHOW MAIlIMHBI YaCTOTA BPALIEHNUS HE 3aBUCHUT OT YacTOTHI TOKA C CETH

00MOTKa BO30YK/ICHUSI IIUTAETCS TOCTOSIHHBIM TOKOM M PACIIOI0XKEHa Ha POTOpE

poTOp OBIBaET HESIBHOTIOMIOCHBIM (TypOOTEHEPATOP) H SIBHOIIOJIIOCHBIM (THAPOTEHEPATOP)
CKOPOCTb BpAILlEHUS] POTOPA COBMAgaeT CO CKOPOCTHIO BPAILICHHUS MO

UYeM oTiMyaeTcsi FeHepaTop NOCTOSHHOTO TOKA OT JABUraTessl IOCTOSIHHOTO TOKa?
BHEIIIHUM BUJIOM

OTCYTCTBUEM KOJIJIEKTOP

00MOTKaMH SKOPSI

JIBUTATEIh TOTPEOIIIET SHEPTHIO a TEHEePaTOp BEIpadaThIBaeT

JIBUTaTelb HE UMEET JOIOJHUTEIbHBIX IIOII0COB

B 9emM 0coOeHHOCTE ITycKa IBHUTATENs TOCTOSHHOTO TOKa

B POTOPHYIO IeITh HEOOXOUMO BKIIIOYHUTH J00AaBOYHOE CONPOTHBIICHNE
HaIlpsDKEHUE €ro OCTOSIHHO MOBBIIIAETCs

JIBUTATEIb MIPE/IBAPUTENBEHO HEOOXOIMMO IIPUBECTH B JIBH)KCHHUE

Ha BpeMsI ITyCKa OTKITIOYHTH MIETOYHBIH MEXaHH3M

Ha BpeMs ITycKa OTKIIOYUTh 0OMOTKY BO3OYXKACHUS

Hasnavenne TaxoreHepaTopa MOCTOSTHHOIO TOKa

Juia reHepupoBanus DJC Maioil Belnu4uHbI

JUISL U3MEPEHNUS AEeKTPUUECKUX CUTHAIIOB

JUISL U3MEPEHNUS YaCTOTHI BPAILIEHUS 110 BETMYNHE BBIXOJHOTO HAMPSKEHHS
JUI U3MEPEHMS TapaMeTPOB ABUraTenei

Ul TEHEPUPOBAHUS IIEPEMEHHOTO TOKA

Kaxkoe BrusiHHE OKa3bIBacT peaknus SKops Ha paboTy CHHXPOHHOW MaIInHbI?
YXy/IIIaeT CBOMCTBA MAIIMHEI

HE OKa3bIBaCT BIHMSIHHUE

YITy4IIaeT Ka4ecTBa MallIuHbI

BEJIeT K IIePerpeBy

yBEJIMUUBaeT 000POTHI

Haznauenue CHHXpOHHOTO KOMIIEHCATOPa
JUIS TOTpeOJIeHN T peaKTUBHON MOIITHOCTH
JUISL KOMIIEHCHPOBAHUS aKTHBHOW MOIHOCTH
JUISl TEHEpUPOBaHUS PEAKTUBHOI MOLITHOCTH
JUIS IOBBIIIEHUS HANPsDKEHUS B CETU

JUI TEHEPUPOBAHUS AKTUBHOM MOILHOCTHU

Peaxnus sskopsi CHHXpOHHOTO TeHEpaTopa, padOTArONIEero Ha YHCTO aKTHBHYIO Harpy3Ky, sSBISETCS:
IIPOAOJIBHO-HaMarHUYUBAIOLIEH

MOTIepEeYHOM

HPOJI0JIbHO-Pa3MarHUYMBaIOIIEH

NONIEepEeYHO—HaMarHMUUBaroILEi

Jlns obecrieueHns MOCTOSIHCTBA HAMPSKEHHS TOK BO30YXKI€HNUSI CHHXPOHHOTO Te€HepaTopa MpH yBeNWYEHUN aKTUBHO-UHIYKTUBHON
HarpysKu CleyerT:

YMEHBIIIATh

YBENINUUBATh

OCTaBIISITh HOCTOSTHHBIM

YBEJIMUMBATH HACTOJIBKO K€, KaK ¥ IIPH YUCTO aKTHBHOM Harpyske

PerynupoBaHue akTHBHON MOIITHOCTH CHHXPOHHOTO TeHEPATOpPa, PadOTAFOLIETO MAPAILIEIEHO C MOLTHOM CEThIO, IPOBOAUTCS:
M3MEHEHHEM TOKa BO30YXKICHHUS reHepaTopa

W3MEHEHHEM MOMEHTA MTPUBOJIHOTO JBUTATEIS

W3MCHCHUEM HANPSHKCHUS

MU3MEHEHHEM K03 duIeHTa MOIITHOCTH

PerynupoBaHue peakTUBHOI MOIITHOCTH CHHXPOHHOTO TeHEpaTopa, paboTaoLIEro MapalielbHO C MOIIHON CEeThI0, IPOBOIUTCS:
M3MEHEHHEM TOKa BO30y)KIEHHUS reHepaTopa

M3MEHEHHEM MOMEHTA IPOBOTHOTO JIBUTATEIIS

U3MEHCHHEM HaNpSHKECHUS

M3MEHEHHEM YacTOThI BPAILIEHHS IIPUBOJHOTO JIBUTATEIIS




ITpu acHHXPOHHOM ITyCKE CHHXPOHHOTO JABUTATENsl 0OMOTKY BO30YKIEHUS:

OCTaBJISIIOT PAa30MKHYTOMH;

3aMBIKAIOT Ha COMpOTHUBICHHE B 10 pa3 GobIe CONPOTHBICHUS OOMOTKH BO30Y KICHHS
3aMBIKal0T HAKOPOTKO

3aMBIKAIOT Ha CONPOTHBIICHUE B 50 pa3 GoJbIe CONPOTHBICHUS! 0OMOTKU BO30OYKICHUS

DJEKTPOMArHUTHBII MOMEHT CHHXPOHHOTO ABHUIATENS CO3/1AETCA:
WHIYKTUBHOM COCTABJISIOIICH TOKA, IKOPS

ITOJIHBIM TOKOM

AKTUBHOI COCTABJISAIOIIEH TOK

€MKOCTHOM COCTaBJIAIOIIEN TOKA

Uro noHNMaeTcs MO peakyel sIKOpsi CHHXPOHHON MalliHbI?
BO3CHUCTBHE MATHUTHOTO IOJIS pOTOPA HAa TOK CTaTOpa
Bo3zeiictBre MJIC poTopa Ha MarHUTHOE NOJIE CTaTOpa
BO3JIEHCTBHE MarHUTHOTO II0JIS CTATOPa Ha TOK BO30OYXKIICHUS
BozzaeicTBue M/JIC craropa Ha MarHUTHOE MOJIE POTOpa

Kaxkast 9acTh CHHXpOHHO MaIlIHEI Ha3bIBACTCS SIKOPEM?

poTop

MarHUTOMPOBO

STOT TEPMHH HCHOJIB3YIOT TOJIBKO B MAIIMHAX MOCTOSHHOTO TOKA
cTaTop

KaxoBa yacToTa nuraromeii ceTH, eciid poTop CHHXPOHHOI MaIlIMHBI C IByMSI apaMu TOJTIOCOB BpalllaeTcs co ckopocThio 6000
00/MuH?

100

50

250

200

150

Or uero 3apucut KIIJ] anexTpuueckoit MammHb1?
OT MEPBUYHOTO HATIPSIKESHUS

OT BEIMYHHBI TOTEPh B CTATN U METU

OT BEITMYMHBI CKOJIBKCHHS

OT CKOPOCTH BpAIICHUS

OT HaTPaBJICHUS BPAILCHHS

J1J1s1 9ero CIy)KUT KOJUICKTOP B MalllHAX TIOCTOSTHHOTO ToKa? J{J1s KperieHnus: 0OMOTOK pOTOp
JUTSL BBITIPSIMIICHUS TIEPEMEHHOTO TOK

JUIS KOHTAKTa CO IETOYHBIM MEXaHHU3MOM.

JUISL COCJMHEHUS] POTOPHOI U CTAaTOPHON OOMOTKH.

JUTS ICHTPOBKH SIKOPSI

Slkopem HazbIBaeTcs:

BpaIlaIoIasics 4acTb 31EKTPUYECKOI MaIIMHBI

4acTh AIEKTPUIECKON MAITUHEI, B 00MOTKe KOTOpoit HaBomutcs DJ1C

9acTh MEKTPUIECKON MAIIUHBI, 0OMOTKA KOTOPOH CO3/1aeT OCHOBHOI MarHUTHBIH MOTOK
HETO/IBIYKHAS YAaCTh MEKTPUUECKOM MallMHBI

HNuayxropoM Ha3bIBaeTCs:

Bpallaromasics 4acTb 3IeKTPUIECcKOil MallIHBbI

YacTh NMEKTPUUECKOH MAIIMHBI, B 00MOTKE KOTOpO# HaBojurcst 3J]C

4acTh AEKTPUIECCKON MAIINHEI, 0OMOTKa KOTOPOH CO31aeT OCHOBHOW MAarHUTHBIN ITOTOK
HENOJABUKHAS 4aCTh 3JEKTPUUECKON MALIMHBL

OCHOBHOHM MarHUTHBIH MOTOK MAaIIMHBI [IOCTOSTHHOTO TOKA CO34A€eTCs:

00MOTKOH BO30YXICHNS 0OMOTKOH SKOPS

00MOTKOM 100aBOYHBIX MTOJIOCOB KOMIIEHCALMOHHONM OOMOTKON

OCHOBHOI MarHUTHBIH IMOTOK MAIIMHBI IOCTOSTHHOTO TOKA PETyJIUPYETCs K3MEHEHHEM:
TOKa SIKOPSI COTIPOTUBIICHUS IIEIH KOS

TOKa BO30Y)KIEHUS TIOJSIPHOCTH HAMIPSKEHUS

[[{eTo4HO-KOJIIIEKTOPHBIN y3€J1 reHepaTopa MOCTOSTHHOTO TOKA CIIYXKUT JIJIS:
BoinpsamieHus DJ1C
noseimeHus KITJ{ Mammab




MoAACpIKAaHNS HAIIPABJICHUA U BhIpABHUBAHUA BEJIMYMHBI MOMCHTA
noagacpKaHus MOJIIPHOCTHU U BbIpaBHHUBAHUSA BEJIMYUHBI HAITPSIKCHUSA

UYro Takoe 00paTIMOCThH MAIIMH MOCTOSHHOTO TOKAa?

MOXET BpAIIaThCs B JIFOOYI0 CTOPOHY

MOJKeET paboTaTh Ha JTIFOOOM TOKE

MOXeT paboTaTh KaKk TeHEPaTOPHOM, TaK U B ABUTATCIBHOM PEKUME
MOXeT paboTaTh Ha TFOOOM HANPSHKEHUU

MOJKET paboTaTh Ha JH00H MOITHOCTH

B reneparope MOCTOSHHOTO TOKa HE3aBUCHMOTO BO30YKACHHS IIPH IIETKAX, YCTAHOBJICHHBIX 10 JITHUU T€OMETPHUCCKOM HeHTpay,
IPU OCTOSIHHBIX TOKE BO30YKJEHHUS U CKOPOCTH BpAIlleHUs IPUBOJHOTO JBUTraTeNs HANPSKEHUE MPU POCTE TOKA AKOPS:
YMEHBILIACTCS;

YBEIUYHMBAETCS,;

OCTaeTCs OCTOSIHHBIM;

HECKOJIBKO YBEJIMYUBACTCA.

JloGaBoYHEIE MOJIOCA B TEHEPATOPE MOCTOSIHHOTO TOKA CTaBAT IS
YBEJIUYCHHUS] TOPMO3HOT'O MOMEHTA;

YAY4IICHUS KOMMYTaIUH;

YMEHBIIIECHHUS METAJNIOEMKOCTH;

JUTSL TIOMOIIY [JIABHBIM MTOJIFOCAM.

YacroTa BpalieHus IBUTATENS MIOCTOSHHOTO TOKA MapaJlIeIbHOTO BO30YKICHNUS TIPH YMEHBIIICHHA MAarHUTHOTO MOTOKA!
YBEJTUYMBACTCS;

0CTaeTCs MOCTOSHHOM;

YMEHBIIACTCS;

OCTAaCTCs IMOYTH IOCTOSHHOA.

YacToTa BpallleHUs IBUTATENs MMOCTOSHHOTO TOKA MapalieIbHOTO BO30YKCHHUS MPH YBETHMYCHHUH COTIPOTUBIICHHUS, BKIIOYEHHOTO B
SIKOPHYIO 1IEeTb:

YBEJTUUUBACTCS;

0CTaeTCs MOCTOSHHOM;

YMEHBIIACTCS;

n00aBOYHOE COMPOTHBIICHNE HE BIIUSET HA YAaCTOTY BpPAICHHS

YkaxuTe crioco0bl YIy4dIIeHHs: KOMMYTAIMU B MaIlIHAX TOCTOSIHHOTO TOKa
BKJIIOYCHHE 100aBOYHOTO PE3UCTOPA B LEb SKOPS

MPUMEHEHHUE CTIEIHAIBHBIX CXeM OOMOTKH SIKOPS

MpPUMEHEHHE IETOK C TOBBIILIEHHBIM NEPEXOJHBIM COIPOTUBICHUEM
HPHMEHEHHUE I00aBOYHBIX TTOJIIOCOB

YCTaHOBKA IIETOK Ha (pU3MIECKyI0 HEHTpah




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OrmeHka KypCcOBOTO IIPOEKTa ABIISETCSA KOMIIIEKCHOH. IIpu 3TOM y4nuThIBaroTCS ciaemyromue GakTophl: aKTyalbHOCTh BEIOpaHHON
TEMBI; JIOTUYHOCTh METOJJMKH pacyeTa; CBOOOJHOE BIaeHHEe METOANKOM pacueTa; KyJIbTypa opopMIIeHHs TOSCHUTENBHOM 3alliCKy;
CaMOCTOSITEIFHOCTH BBIBOJIOB. Bee 3TO cyMMHpPYeTCS B HTOTOBYIO OIICHKY.

OreHKa pe3ynbTaToOB 3aMIUTH KYPCOBOTO NMPOEKTA OCYIIECTBISETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOIIOY,
«YHOBJIIETBOPUTEIILHOY, KHEYIOBIECTBOPHTEILHO).

O1eHKa «OTIMYHO» BBICTABIIETCS, KOT/Ia paboTa COAEpKUT IPaMOTHO U3JI0XKEHHYIO PAaCUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacyueTax, JIOTHIHBIM H MOCIIEIOBATEIHHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENBHON 9acTH. [Ipwu 3amure
paboTh! 00yJaromuMiics MOKA3bIBAET TITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO OTIEPHUPYET PACUETHBIMHU JAaHHBIMH; JIETKO
OTBEYAET Ha ITOCTABJICHHBIC BOIPOCHI.

O1eHKa «XOPOII0» BEICTABIIACTCS, KOTAA pab0oTa COJIEPIKUT IPaMOTHO U3JI0KEHHYIO PACUeTHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacueTax, IOTHIHBIM H IOCIICIOBATEIIFHBIM H3JI0KEHIEM MaTepHala B HOSCHUTENbHON 9acTh.[ | [Ipn
3amuTe paboThl 00YYaIOIIUIACS MMOKA3bIBAET 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTpYAHEHUI OTBEYAET Ha IOCTABICHHbIE
BOIIPOCHI.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BEICTABIIAETCS, KOT/Ia paboTa COEPIKUT PAcUeTHYIO 0a3y, XapaKTepu3yeTcs HaATHIHEM OTIEeTbHBIX
ommuobok B pacderax. [Ipu 3ammre 00ydaromuiics MposBIsLeT HEYBEPEHHOCTD, TOKA3bIBACT C1aboe 3HAHNUE BOIIPOCOB TEMEI, HE 1aeT
HOJIHOTO, apTYMEHTHPOBAHHOTO OTBETA HA 33aHHBIC BOIPOCHI.

O1eHKa «HEYIOBIETBOPUTEIHHO» BBICTABIISAECTCS, KOT/IAa pab0oTa HE COAEPKUT PacUETHYIO 0a3y, HE OTBEYaeT TPEOOBAHMSM,
M3JI0’KCHHBIM B METOIMYECKUX YKAa3aHHIX, UIMECT 3HAUNTEeNIbHBIC ONIMOKY B pacdeTax. [Ipu 3ammre oOydaromuiics 3aTpyqHIeTcs
OTBEYaTh Ha IIOCTaBJICHHBIC BOIIPOCHI 110 TEME, HE 3HAET TEOPHHU BOIIPOCA, IIPH OTBETE JOMYCKAET CYIECTBEHHBIC OLINOKH.
[TpoxoskieHre KOHTPOJIBHOTO MEPOIPHUATHS 110 3AIUTE KyPCOBOTO IIPOEKTa CUUTACTCS BBHIITOJHEHHBIM YCIICIITHO, €CIIH TIPH €T0
OIICHWBAHMH TTOJTyUeHa OIICHKA HE HIDKE «YOBICTBOPUTEIHHOY.

Kpurepun oneHrBaHUS OTBETa Ha JK3aMEHe

O1eHKa «OTJIMYHOY BBICTABIISAETCS, KOT/1a 00YJaIOIIMNACS IEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMUS, BIIAIEET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHEBIE BEIBOBI M 000OIIECHNS, IPHBOAUT IIPUMEPHI, TTOKa3bIBacT CBOOOTHOE BIIaICHHE
MOHOJIOTHYECKOH Pedblo U CHOCOOHOCTh OBICTPO PEearupoBaTh Ha yTOUYHSIOIIUE BOIIPOCHI.

O1eHKa «XOPOII0» BBICTABIISACTCS, KOTAa 00yJaromuiicss JTeMOHCTPUPYET POYHBIC TEOPETHYECCKHE 3HAHUS, BIAJEeT
TEPMHHOJIOTHEH, JleflaeT apryMEHTHPOBAHHEBIE BBIBOBI H 0000IICHNS, IPHBOANT IIPUMEPHI, HO TIPH 3TOM JIeJIaeT HECYIICCTBCHHEIC
OIIHOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTENBHO WIIH [IPU He3HAYUTEIBHON KOPPEKIIUH IIPEHOAaBaTEIEM.

O1eHKa «yIOBIETBOPUTENBHOY» BBICTABISIETCS, KOTa 00yJaroIuiics HermyOoKue TeOpeTUUeCKHe 3HaHUs, IPOSIBIISAET clIabo
c(opMUpOBaHHBIC HABBIKM aHAIIM3a SBICHUI W IPOIECCOB, HEOCTATOYHOE YMEHHUE JeTaTh apryMEHTHPOBAaHHEIC BHIBOJIBI 1
HPUBOIMUTE IPUMEPHI, TOKA3BIBAET HE JOCTATOYHO CBOOOAHOE BIIaJICHHE TEPMUHOIOTHEH, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0KEHNUS, JeNaeT OUIMOKH, KOTOPbIE MOXKET UCTIPABUTH TOJIBKO NPHU KOPPEKLUUH MPEroaaBaTeieM.

O1eHKa «HEYIOBIETBOPUTEIBHO» BBICTABIIAETCS, KOT/Ia 00yJalomuiicsa JEMOHCTPUPYET HE3HAHNE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JelaTh apryMEHTHPOBAaHHbBIE BHIBObI U IPUBOAUTE IIPUMEPDI, HE BIIAICET TEPMUHOIOTUEH, IPOSIBIIIET OTCYTCTBUE
JIOTUYHOCTH U TOCEA0BATENEHOCTHIO U3JIOKECHUS, AENAeT OMIMOKH, KOTOPhIE HE MOXKET UCIIPABUTh AaXe MPH KOPPEKIIUH
IpernojaaBaTeneM.

ITpoxoxxeHre KOHTPOJIILHOTO MEPONPHUSTHS IO C1ade IK3aMEHa CUMTAETCSI BBINOJIHEHHBIM YCIIEIIHO, €CIIH IIPU €0 OLIEHUBAHUYU
MOJIy4€HA OLICHKA HE HIKE «YIOBIECTBOPUTEIBHOY.

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec
JI1.1 |Komsuos M.II. OnexTpHUUecKre MaIIHHHI : Mocksa: HOpaiit, 2012,
y4eOHUK [T OaKalaBpOB
JI1.2 | Kynossia B.B. OCHOBBI Hosocubupck: HI'TY, 2014,
ANEKTPOMEXAHNIECKOTO http://biblioclub.ru/index.php?
npeoOpa30BaHUs SHEPTHH : page=book&id=435979
YU4eOHHK
6.1.2. /lonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBO, TOM, 3I11. aapec
JI2.1 | Kombrnos M.II. DNEKTPUYECKUE MALTUHBL: Mocksa: Beicmras mkoa, 2006,
y4eOHUK
JI2.2 | Kauman M.M. DJEeKTpUYECKUE MALITHHBIL: Mocksa: Bercmi. mkoia, 1983,
Y4eOHHK
JI2.3 | B.M. UrnaroBuy, DNEKTPUYECKUE MALTUHBI U Tomck : U3gatensctBo ToMckoro
II.C. Poiiz TpanchopMaTopsl: yaeOHOe MOJIUTEXHUIECKOTO YHUBepcHuTeTa, 2013,
nocobue http://biblioclub.ru/index.php?

page=book&id=442095




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI2.4 |Ilapamonosa B. OnexTpuuecKre MaIIHHHI Mocksa : Ansraup MI'ABT, 2014,
cOOpHUK 3a7a4 http://biblioclub.ru/index.php?
page=book&id=430516

JI2.5 |B.S.becnanos, DNEKTPUYECKUE MALTUHBI: Mockga: Akamemus, 2010,

H.®.Kotenenen yueOHOe ocobue

6.1.3. MeTtoanueckue pa3padoTKku

ABTOpBI, COCTaBUTEIHN 3arnaBue bubnuorexa WznarenbcTBo, TOA, 311. azipec

JI3.1 |M.H. [laBbiakuH, DNEKTPOTEXHUKA U H® HUTY «MHUCuCp, 2013,

C.H.BbackoB anexTpoHuka: JlabopaTopHsIi http://elibrary.misis.ru; www.nf.misis.ru

HPaKTUKYM

JI3.2 |Cocr. P.E.Maxupuna |HccnenoBaHue craTHYECKUX
XapaKTEPUCTHK JIBHTATEIIS
IMOCTOSIHHOI'O TOKa
HE3aBHCHMOTO BO30YKACHUS:
METOJIMYECKE YKa3aHHs K
BBITTOJIHEHHIO J1A00PaTOPHOIt

paboTs

Opck: OI'TH, 2002,

6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TETIeKOMMYHUKANMOHHOI ceTH « UHTepHET»

OnexrpoHHas obpa3oBaTensHas cpena LMS (Learning
Management System) CANVAS

51 https://lms.misis.ru/

6.3 IlepeyeHb NPpOrpaMMHOro odecrneyeHust

I1.1 | AuruBupyc Kaspersky Endpoint Security amnst 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.

1.2 |[MATLAB & Simulink

1.3 |DjVu Solo 3.1

I1.4 | Microsoft Visual Studio 2010 Ultimate

1.5 | WinDjView 2.0.2

I1.6 Microsoft Teams

I1.7 |Bpayzep Google Chrome

I1.8 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JaHHBIX

N.1 |http://elmech.mpei.ac.ru/em/index.html - 3meKTpOHHBIH yaeOHNK «DIEKTPUIECCKHE MAIITHHEDY

http://www.center.eneral.ru/products.html — npoaykuus 3aBo1oB Poccun, npou3BOASsIIUX dIEKTPHUUECKHE MAITUHbI 1

n2
TpaHC(HOPMATOPEI

N.3 |https://www.electromechanics.ru - caift "DnekTpomMexanuka"

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

B npomecce n3y4eHns AUCIUILTIHHEI BBIAEISIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAs ¥ BHEAyAUTOPHAS. AyTUTOpHAS
caMocTosTeNbHas paboTa Mo JUCHUIIIMHE BRIMOTHACTCS Ha YUeOHBIX 3aHATHAX MOJ] PYyKOBOJCTBOM IIpernogaBatels. BHeaynuTopHas
CaMOCTOSITeNIbHAS padoTa - IIaHupyeMas yueOHast pabota 00ydJaromuMcsl, BBIOJIHACMast BO BHEAYAUTOPHOE BPEMsI 10 3aJaHHIO U
HPH METOANYECKOM PYKOBOJICTBE MPETIOABATENs, HO O€3 €ro HeMoCpeCTBEHHOTro ydacTus. CaMocTosTeNnbHas paboTa, He
IpeIyCMOTPEeHHas IPOorpaMMON yueOHOI JUCIUIIINHEI, PAaCKPHIBAIOIIEH M KOHKPETU3UPYIOLIEH ee coJleprkaHne, OCYIIECTBIIeTCS
00y4aIOIMMCSI MHUIIMATUBHO, C LIEJIBIO Pean3alui COOCTBEHHBIX YUeOHBIX M HaydHBIX HHTepecoB. [{is Gonee a3 dpekTuBHOTO
BBITIOJTHEHHS CAMOCTOATEIBHONM pabOoTHI 1O AUCIHIUIMHE MPENOaBaTeIbh PEKOMEHYET HCTOYHUKH IS pa0OTHI, XapaKTepH3yeT
HanOoIee ParoHaIbHYI0 METOANKY CAMOCTOSTENbHON pabOTHI, IEMOHCTPUPYET paHee BEINTOJHEHHbBIE 00yJaromuMucsa paboThl U T.
1. Buael 3aganuii 111 BHEayIUTOPHOI caMOCTOSITENbHOM paboThl, X COMEPKAHUE U XapaKTep MOTYT UMETh BapUaTUBHBIN U

I depeHIMPOBaHHbIH XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0cOOCHHOCTH oOyuatomerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBHIYATBHO WM IPYIIIAaMH CTYAEHTOB online W Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATEIBHOM PabOTHI, yPOBHS CI0KHOCTH. KOHTPOIIB pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITENBHOM pabOThI
OCYILIECTBIISETCS B TIPEAeiax BPEMEHH, OTBEJCHHOTO Ha 00s3aTelbHbIE YUeOHbIC 3aHATHS 110 IUCUUIIMHE HA IPAKTHYCCKUX ,
1a00paTOPHBIX 3aHATHSIX.




