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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 OOIHOCTh PA3JINYHBIX MEKTPUUECKUX MAIINH, TEOPUIO U KOHCTPYKIIMU OT/ENbHBIX BUJIOB
SNEKTPUIECKIX MAIIHH.

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 IIK- J1.1 KMI
MamrH. O0IIre BOIpOCk! 2-31 JI1.2J12.1
npeoOpa3oBaHUs J12.2J12.3
JNEKTPOMEXAaHNYECKOTO JI2.5J13.1
npeoOpa3oBaHus €]
sreprud. /Jlex/
1.2 3aKOHBI: ANEKTPOMATHUTHON 3 12 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 YcTpoiicTBO, MPHHITUTT 3 4 OIIK-3-31 K- JI1.1J12.1 KMI1
JIecTBUS U paboune 2-31 J2.2
MpoIeCChl 0THO(A3HOTO JI2.5J13.1
TpanchopmaTopa. Cxema €]
3aMeleHHs
JIByXOOMOTOYHOTO
TpaHcdopMmaropa.
HamaranuuBaromniuii Tok u
TOK XOJIOCTOTO XOJa.
YpaBHEHUS HANPSHKEHUS
TpanchopmaTopa u
BEKTOpHAsI arpamMmma.
Tpexdasnsrii
Tpancdopmarop. /Jlex/
2.2 Pacuer ocHOBHBIX 3 2 OIIK-3-V1 IIK JI1.1J12.1 KM1
NIEKTPUUECKUX BEINIUH -2-V1 J12.3 J12.4
Tpanchopmatopa. /I1p/ J12.5
JI2.6J13.1
21
2.3 UccnenoBanne 3 2 OIIK-3-B1 IIK- | JI2.5J13.1 KMI1
JIByXOOMOTOYHOTO 2-Bl 91
TpexaszHoro
TpaHcdopmaropa mpu
CUMMETPUYHOM Harpyske.
Uccnenosanue
napajuIelIbHOM paboThI
0THO(a3HBIX
Tpancdopmaropos. /J1a6/
2.4 BrInonHenne KypcoBoro 3 56 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 IIK-
2-31

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

KM1

P1

32

Pacuer mamuH nepemeHHoro
toka. /IIp/

OIIK-3-Y1 IIK
-2-V1

J12.3J12.4
J2.5
JI2.6J13.1
o1

KM1

P1

33

UccnenoBanue
ACUHXPOHHOT'O JIBUTATENS C
(hazHBIM U
KOPOTKO3aMKHYTHIM
potopom. /J1ab/

OIIK-3-B1 IIK-
2-Bl

JI2.5J13.1
€]

KM1

P1




34 Beinonnenne KypcoBoro 68 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,
TITyOOKOTIa3HbIE IBUTATEINH.
CUHXPOHHBII KOMIIEHCATOP.
/Cp/
Pa3gen 4. Dnexkrpuyeckue
MAIIMHBI MOCTOSTHHOIO
TOKA
4.1 YCTpONCTBO M IPUHIIMIT 8 OIIK-3-31 TIK- JIT.1J12.1 KM1
JEHCTBHST MaIlTUHBI 2-31 JI12.5J13.1
nocTostHHOTO Toka (MIIT). JI3.2
Pexxum reneparopa. Pexxum €]
neuratens. Kommyranus B
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-V1 IIK JIT.1J12.1 KM1
TEHEPATOPOB U MAIlIUH -2-V1 J12.2J12.4
MOCTOSIHHOTO TOKa. Pacuer J12.5
IMyCKOBOH JIHarpaMMbI JI2.6J13.1
JIBATATENS IIOCTOSIHHOTO JI3.2
Toka. /IIp/ €|
43 UccnenoBanue aBurartens 2 OIIK-3-B1 IIK- JI2.5J13.1 KM1
MIOCTOSIHHOTO TOKa 2-B1 J3.2
HE3aBUCHMOTIO €]
BO30YKaeHus. /J1ab/
4.4 OCHOBHBIE 55 OIIK-3-31 JI1.1J12.1 KMI1
AJIEKTPOMarHUTHBIC OIIK-3-V1 J2.2J12.3
cootHommernus B MIIT: DJC OIIK-3-B1 IIK- JI2.5J13.1
SIKOPS, DJICKTPOMArHUTHBIN 2-31 TIK-2-VY1 JI3.2
MOMEHT U DJIEKTPOMAarHuTHast TIK-2-B1 21

MonrHocTs. [TapamrensHas
pabota I'TIT ¢ cersto.
OOMOTKH
MIIT.OcobeHHOCTH IycKa
HIIT napannensHoro,
MOCTIETOBATENEHOTO U
CMEIIaHHOTO BO30YKICHUSI.
CrienmabHbIC MaIIuHBI
MTOCTOSTHHOTO
Toka.Ob6patumocts MIIT.
JIIT He3aBUCUMBIM,
napauiebHbIM,
MOCTIeIOBATENEHBIM 1
CMEIIaHHBIM BO30YKIEHUEM:
CXEMBI BKITFOUCHUSI, pabouue
xapakTepucTuku. [loTepu u
K03(hGHULIUEHT [TOJIE3HOTO
neicreus. [Tyck JIIT. /Cp/




Pazpnen 5. IloaroroBka k
KOHTPOJIbHBIM
MepONpHUATHAM U
BbINIOJIHSIEMBIM padoTam

5.1 O06bem yacoB 3 18 OIIK-3-31 J1.1 KMI1
€caMOCTOATEIbHON PabOThI HA OIIK-3-V1 JI1.2J12.1
noarotoBky k KM /Cp/ OIIK-3-B1 IIK- | JI2.2JI2.3
2-31 TIK-2-Y1 J12.4 J12.5
[IK-2-B1 J12.6
€]
5.2 O6beM yacoB 3 36 OIIK-3-31 J1.1 P1
CaMOCTOSTENEHOW pabOTHI Ha OIIK-3-V1 JI1.2712.1
noarorosky k BP /Cp/ OIIK-3-B1 TIK- | JI2.2J12.3
2-31 1IK-2-V1 J12.4 J12.5
IK-2-B1 JI2.6J13.1
J3.2
€]
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTtponrsHoe Tposepsiemeie
KM P HHIIKATOPB Bompocs! a7 moATOTOBKH
KOMIETEeHIHUH
KM1 DK3aMeH OIIK-3-31;I1K-2-31 | Bonpocsl k 3K3aMeHy

1. [TpuHIMn AeHCTBHS ANEKTPUUECKUX MaIIuH. TpeOoBaHMs,
HpPeNbBISEMBIE K EKTPUUECKUM MAIIHHAM.

2. Hasnagenwne, ycTpoWCTBO, MPUHINI AEHCTBUSL
TpaHC(HOpPMaTOPOB.

3. BekropHas auarpamma TpaHc(hopMaTopa ¢ aKTUBHO-
WHIYKTHBHON HaTrpy3KOM.

4. Cxema 3amenieHus peassHOro Tpanchopmaropa. [Tapamerpst
CXEeMBbI 3aMeIIeHHS.

5. OmBIT X0JIOCTOTO X0/a TpaHc(opmaTopa.

6. OmnBIT KOPOTKOTO 3aMBIKaHUS TpaHC(hOpMaTopa.

7. BHemHune xapaxkTtepucTUKH TpaHc(opmaropa.

8. DHepreTuyeckas auarpamma Tpancdopmartopa. KITJ]
TpanchopmaTopa.

9. I'pymmsl coenuHeHUS 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 MAIlHH
MEePEeMEHHOTO TOKA.

14. Pacuer MaruuTHOM 1leKM MaIIMHBI IEPEMEHHOTO TOKA.

15. MJIC oOMOTOK nepeMeHHOTO TOKa.

16. MarauTHoe ToJIe EKTPHYECKOW MAIIMHBI IIEPEMEHHOTO
TOKA.

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

18. Hasnadenne u IpHHITNIT IEHCTBUS aCHHXPOHHBIX MAIIHH.
19. VYerpoiicTBo U 061acTH IPUMEHEHHS AaCHHXPOHHBIX MAIIIHH.
20. Cxema 3aMelleHHs aCHHXPOHHOM MamuHbl. [Tapamerpsl
CXEMBI 3aMeTIIeHHS.

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

23. ONEeKTPOMAarHUTHBI MOMEHT ACUHXPOHHOU MAIIHUHBL.

24, BekropHas quarpamMma acMHXPOHHOM MAallldHEL.

25. MexaHHueCKHuE XapaKTEPUCTUKU aCHHXPOHHOI'O JABUTATENs.
MaxkcuManbHbIH U IyCKOBOX MOMEHT.

26. Paboune xapakTepUCTHKN aCHHXPOHHOTO JABUTATEIIS.

27. IIyck acMHXpOHHOTO IBUTaTEs.




5.2. Ilepeuenb paGoT, BHINOJIHSIE

Kogn
paboThI

HasBanue
padoThI

28. PerynupoBanue 4acTOThI BpallleHUs aCUHXPOHHBIX
JIBUTATEIICH.
29. I'enepaTopHBI peXUM aCUHXPOHHOI MalllHBI.
30. KoHcTpyKTHBHOE HUCIIOIHEHHE CUHXPOHHBIX MAILUH.
IIpuHimn neficTBUS CUHXPOHHOM MalIUHBbI.
31. MarauTHoe 1nose CHHXPOHHBIX MAIllUH IPH XOJIOCTOM XOJE.
XapaKkTepHuCTHKA XOJIOCTOTO XO/1a.
32. MarsutHoe 1oje CUHXPOHHBIX MalIMH IIPU Harpyske.
Peaxuun sikopsi.
33. Peakuus saxopsi B HEIBHOIOJIIOCHON MalliuHe
34. Peakiust axops B SIBHOIIOJIIOCHON MAIlIMHE.
35. BHemnHue 1 perymupoBOUYHbIE XapaKTEPUCTUKU CHHXPOHHBIX
TEHEPATOPOB.
36. BekropHble 1uarpaMMsbl HESIBHOIIOIFOCHBIX CUHXPOHHBIX
TeHEepaTopOB.
37. BekTopHbIE qHarpaMMbl SIBHOTIOJIOCHBIX CUHXPOHHBIX
TeHEepaTopOB.
38. VcnoBus BKIIOYEHUS] CHHXPOHHBIX T'€HEPATOPOB Ha
napauiensHyto padoty ¢ ceTbio. CrocoObl CHHXPOHU3ALINH.
39. PerynupoBanye peakTMBHON MOIIHOCTH CHHXPOHHOTI'O
reHeparopa, paboTaroIero napamuieasHo cerbio. U -o0pa3Hbre
XapaKTePUCTUKH.
40. MOIIHOCTB ¥ AIEKTPOMAarHUTHBI MOMEHT CHHXPOHHOI
MAIIMHEL YTI0Bas XapaKTepPHCTHKA.
41. ITpuHnun AelcTBUS CUHXPOHHBIX ABUrareneil. BekropHsie
JUarpaMMbl CHHXPOHHOTO JIBUTATEs.
42. VrnoBas XapaKTepUCTHKa CUHXPOHHBIX JABUTaTeNeH.
43. Paboune xapakTepUCTHKN CHHXPOHHBIX JBUTATENEH.
44. PerynupoBanue 4acTOTHI BpallleHUsI CUHXPOHHBIX
asurareneil. [Tyck CHHXpOHHOTo JBHUraTens.
45. YCTpoHCTBO KOJUIEKTOPHBIX MAIIUH MOCTOSIHHOTO TOKA.
46. OOMOTKH SKOpSI MaIIFH ITOCTOSIHHOTO TOKA.
47. [TpuunHbl nckpeHust Ha KoJulekTope. CrocoObl ymydIeHus
KOMMYTAaIUH.
48. [IpuHIMI NecTBHUS MalIUH MMOCTOSIHHOTO TOKa. PexuM -
TeHeparop.
49. [IpuHnMn nefcTBUS MalIMH MOCTOSSHHOTO TOKa. Pexum -
JIBUTATEIb.
50. PaboTa MammH MOCTOSTHHOTO TOKA MPH XOJIOCTOM XOJIE.
51. [Tone MammH NOCTOSHHOTO TOKA MpHU Harpy3ke. Peakuus
AKOPSI.
52. Crioco0bl BO30YKICHUST MAIlIH ITOCTOSTHHOTO TOKA.
53. XapaKTepUCTUKU TEHEpaTopa MOCTOSHHOIO TOKA.
54. XapaKTepUCTHKU JIBUTaTeNsl IOCTOSIHHOTO TOKA.
55. Croco0bl peryupoBaHus CKOPOCTH JBHTATENCH
MOCTOSTHHOTO TOKA.
56. Croco0bl ImycKa ABHUraTeNs MOCTOSHHOTO TOKA.
MbIX 10 AucuumuinHe (Kypcoas pa6ora, Kypcosoii npoexr, PI'P, Pedgepar, JIP, IIP u T1.11.)

[IpoBepsiembie

WHIKATOPHI Copnep:xaHue pabOTHI

KOMIIETEHLIUI




P1 KypcoBoii mpoekt OIIK-3-Y1;0I0IK-3- | KypcoBoil mpoeKT UMEEeT LeNIbI0 03HAKOMHUTE 00yJaIOIMuUX C
B1;IIK-2-Y1;ITIK-2- | coBpeMeHHOW NPAaKTHUKOW W METOIUKOH MPOESKTHUPOBAHHUS

Bl IEKTPUYECKUX MAIIUH.

3agagaMu MPOEKTUPOBAHUS ABIISIOTCA: 00ydeHHE IPUMEHSTh
MOJTy4eHHbIE 3HaHUS TP PELICHUH peajbHOM 3a/1aui; Pa3BUTh HABBIKH
CaMOCTOSITEIEHOM PabOTHl M CAMOCTOSTEIFHOTO MPUHATHS PEIICHHH.
Tema kypcoBoro npoekra: "Pacdyer acHHXpOHHOTO ABUraTesns"
HcxonHble faHHBIE Ha TPOEKTUPOBAHUE BKIIIOYAIOT CIEAYIOLIHE
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

Beenenue

PacuerHas gacTh, 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

3aKiIroueHue

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:

3agaua 1. Tpexca3zHblii cunoBoi moHmkaromuil TpaHcopmarop SHom=1000 kBA, HoMUHaIBHOE HANPSHKEHHE EPBHYHOI
oomMotku Ulnom=10 kB, HOMHHaILHOE HAMTPsDKEHHUE BTOpUYHON 00MOoTKH U2HOM=0,4 KB, HanpspkeHHsI KOPOTKOTO 3aMbIKaHHUS
Ux3=8 %, Tok xosocroro xona Ixx=2 %, notepu xonocroro xoxa Pxx=3 kBt, norepu kopoTkoro 3ameikanus Px3=10 kBT,
cos®2=0,8. [lepBuuHas 1 BTOPUIHAS OOMOTKU COCIMHEHEI B «3Be3My». Onpenenuts K03 PUIeHT TpaHcHOopMAaIIIH U TapaMeTphI
CXEeMBbI 3aMeIIeHHS.

3amaga 2. [y aCHHXPOHHOTO JBHUTATENs ¢ (ha3HBIM POTOPOM CO CIEAYIOIINMH HOMHHAIBHBIMA TaHHBIMU: PHOM=30 KBT;
Unom=380 B; nuom=725 06/mun; [1aom=71,6 A; r1=0,136 Om; x1=0,225 Om; [2H0M=74,3 A; E2HOM=257 B; r2=0,0593 OM;
x2=0,174 Om; ko3¢ dunreHT TpanchopManuu HanpsokeHus ke=1,41 paccunuTarh U MOCTPOUTh MEXaHUYECKUE H
AIEKTPOMEXaHIMYECKUE XapaKTCPUCTHKA

3amgaua 3. J{ns acCHHXpOHHOTO ABUraTessi ¢ pa3HbIM POTOPOM CO CIENYIOIIMMU HOMUHAIBHBIMU JaHHBIMU: PHOM=22 KBT;
Unom=380 B; nHoM=965 06/mun; I1nHoM=55 A; r1=0,19 Om; x1=0,31 Om; I2HOM=61 A; E2HOM=225 B; 12=0,066 OM™m; x2=0,23
Owm; ko3 PunreHT TpaHchopManny HanpsHKeHns ke=1,6 onpenenuTs BeTHIUHY ITyCKOBOTO CONPOTHBIICHUS ISl 00eCTICUeHN S
HOpPMAaJIbHBIX YCIOBUH MycKa 0€3 Harpy3Ku.

3amada 4. ACHHXpOHHBIN IBUTATEND ¢ (hasHbIM poTopoM Trra MTF412-8 umeer crenyronire HOMHUHAJIbHbBIC JaHHBIC: PHOM=26
kBT1; UnomM=380/220 B; nHom=715 06/mun; r1=0,182 Om; x1=0,313 Om; 2HOM=068 A; E2HOM=266 B; 12=0,095 O™m; x2=0,231 Om;
k0d(urment Tpancopmarnuu HanpsukeHuit ke=2,03. OnpenenuTs BEIMYHHBI TyCKOBBIX COMPOTUBIEHUH U IOCTPOUTH ITYCKOBYIO
Jarpammy Juis mycka B 4 CTYIEHHU.

3agaga 5. AcuHxpoHHbIH asuratens Tuna MTKH211-6 umeer crenyromue napamerpst: PHom=11 kBT; UlHOM=380 B; nHoM =920
00/MuH; [1THOM=0,82; cos[JTHoM=0,78; r1=0,415 Om; x1=0,467 Om; 12'=0,824 Om; x2'=0,708 Om. OnpenenuTe MoTEPH B
HOMHHATEHOM PEXHME.

3angaua 6. J[BuraTenb MOCTOSHHOTO TOKA C HE3aBUCUMBIM BO30YKI€HHEM IIPUBOIUT BO BpallleHHE MOAbeMHYI0 Jedenky. PHOM=25
kBt; Unom=220 B; [nHomM=132 A; nHomM=1500 06/muH; Rs cym=0,0828 Om. [TocTpouTh MEXaHUYECKYIO U IIEKTPOMEXaHUICCKYIO

XapaKTEPUCTUKU.

332[3'{21 7. I[J'Iﬂ JABUTATECIIA TOCTOAHHOI'O TOKA C HE3aBUCUMBIM B036y)KZ[eHI/ICM C HOMHUHAJIbHBIMHA JJAHHBIMMU: PaomM=9 KBT;




Unom=220 B; Inom=48 A; nHoM=900 06/mus; Rs cym=0,348 Om. PaccunTarh mycKOBBIE CONPOTHBICHUS IJIsI HOPMAIbHBIX
yCIIOBHH mycka. Yucino cTyneHel BEIOpaTh CaMOCTOSTEIIBHO

IIpuMepbl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHMUS

Bpainaromniascst 4acTb 3JI€KTPOABUTraTENsl HAa3bIBACTCSA:
cTaTop

HUHIYKTOP

SIKOPb

potop

IosicauTe, Ha KaKOM (PU3NYECKOM ABIEHUH OCHOBAH IPHHITUI PabOTHI AEKTPOABUTATEN, KaK IPeoOpa3oBaTeis MeKTPHISCKOH
SHEPITUHU B MEXaHUYECKYIO

SBJICHHE B3aNMOJICHCTBHUS MPOBOIHUKOB C TOKOM W MarHUTHOTO TI0JIS (TIPABHIIO «JIEBOH PYKH»)

SBJICHHE BO3HIKHOBEHHS BOKPYT IIPOBOIHMKA C TOKOM MarHUTHOTO TI0JIS (TIPaBHIIO «OypaBUMKay)

SIBJICHHE NIEKTPOMArHUTHON MHAYKINHU (IIPABHIIO «IIPABOH PYKH»)

[NosicauTe, Ha KaKOM (PU3NIECKOM SBIEHHH OCHOBAH IPHHIMUIT pPAOOTHI AEKTPUIECKOTO TeHepaTopa, Kak mpeoopa3oBaTesst
MEXaHHUYECKOH SHEPTUH B IEKTPUIECKYIO

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

SIBJICHHE BO3SHIKHOBEHHS BOKPYT ITPOBOIHMKA C TOKOM MarHUTHOTO TI0JIS (TIPABHIIO «OypPaBUHMKay)

SIBIICHUE DJIEKTPOMArHUTHON WHAYKINH (MIPAaBUIIO «IIPABOM PYKID»)

[Tosichure, Ha KakOM (PU3MYECKOM SIBIICHHH OCHOBaH IPUHIUI pabOTHl 0OMOTOK BO30YKICHUSI SIIEKTPHIECKAX MAIlIHH,
IpeAHa3HAYEeHHBIX IS CO3aHUs MarHUTHBIX IOJIEH

SBJICHHE B3aUMOJICHCTBUS IPOBOJHUKOB C TOKOM U MAaTHUTHOTO IIOJIS (IIPaBHUIIO «JIEBOH PYKH»)

SIBJICHUE BO3HUKHOBEHHSI BOKPYT IIPOBOJHUKA C TOKOM MarHUTHOTO IOJIS (IIPaBWIIO «OypaBUUKay

SIBJICHHE JIEKTPOMarHUTHON WHIYKINH (IIPABIJIO IIPABOH PYKH»)

YcnoBus napamiensHoi paboThl TpaHCHOPMATOPOB

PaBEHCTBO BTOPUYHBIX HANPSDKEHUH M 4acTOT

HAXOJWUTCS B OJJTHOM IOMEIICHUH M OBITh PAa3IMIHON MOIIHOCTH

BTOPHUYHBIE HATIPSHDKEHUS PABHBL, IPUHAUISKAT K OJHOI rpyme, oquHakoBbele Uxx
oauHakoBble UXX, paBHbIE 110 MOIHOCTH

[epeunciuTe CIOCOOBI PEryIHPOBKH TOKA B CBAPOYHBIX TpaHC(HopMaTopax
W3MEHEHHEM NEPBUYHOTO HAIIPSOKEHUS

M3MEHEHHUSIM YHCiIa BUTKOB BTOPUYHOM OOMOTKH

M3MEHEHHEM aKTHBHOTO CONIPOTHBICHHS

U3MEHCHHUEM HHIYKTUBHOTO COMPOTUBIICHUS

U3MEHEHHEM EMKOCTHOTO COIPOTHBIICHUS

06sracTs MprMeHeHHs TpaHC(hOopMaTOpa

JUISL U3MEPEHUSI MOIITHOCTH

JUISL '3MEHEHHUS] MOIIHOCTH

JUIS I3MEHEHHS HaIPSDKECHHS

JUISL U3MEHEHHS HAIPSKEHUS C COXPaHEHHEM 9acTOT
JUISL U3MEHEHHUS 4acToT

Uem otnmuaeTcs TpaHC(HOPMATOpP OT aBTOTpaHchopMaTopa?
KOJINYECTBOM 0OMOTOK

OTCYTCTBHEM JIEKTPUUECKOH CBSI3H MEXITYy OOMOTKaMH
TOJIIIMHOM JINCTOB MAarHATOIIPOBO

MarHUTHBIM IOTOKOM

4acTOTOH

CKOIIBKO CTEpXKHEH nMeeT Tpexda3Hblid TpachopMaTop?
OJIMH

JBa

TpU

IeCTh

Kakyto 3aBUCMMOCTh yCTaHABIMBAET BHEIIHSS XapaKTeprcTHKa TpanchopmaTopa?
U2=f(12)
UI={(11)




2=(12)
U1=f(U2)
U2=(U1)

B pexxume X010CTOro Xo/1a UeMy paBeH TOK B IepBUYHON 00MOTKe TpaHchopmatopa?
HOMMHAJIEHOMY

50% OT HOMHHAJIBHOTO

2-3%0T HOMHHAIILHOTO

TOK OTCYTCTBYET

TOKY BO BTOPHYIHOH OOMOTKE

Uro cocTaBnsieT akTUBHYIO YacTb TpaHchopmaropa?
MarHUTOINIPOBOJ U OOMOTKH

BBOJIHOE YCTPOMUCTBO

nepBUYHAs 0OMOTKA

Harpyska
KOpIIyC

Ecnu W1 — uncino BUTKOB EpBUYHONM OOMOTKH, @ W2 — YHCIIO BUTKOB BTOPUYHOI OOMOTKH, TO TpaHCHOPMATOP SBISIETCS
HOHMKAIOLINUM, KOTJa:

WIi>W2

Wi<w2

WI1+W2=0

WIi=w2

Ecnu W1 — uncino BUTKOB EpBUYHONM OOMOTKH, @ W2 — YHCIIO BUTKOB BTOPUYHOI 0OMOTKH, TO TpaHCHOPMATOP SBISIETCS
HOBBIIIAIOMINM, KOT/Ia:

WIi>W2

Wi<w2

WI1+W2=0

WI1=w2

Ha xakoMm 3aKoHe OCHOBaH IIPUHLUI JCHCTBUS TpaHCopMmaropa:
3akoH Oma

3akoH Jxoymnsa-Jlenma

3aKOH 2JIEKTPOMArHUTHOW WHIYKIUH

3akoH Kynona

MarsuTonpoBox TpaHc(hOpMaTOpa U3TOTOBIISAETCS H3:
ATIOMUHUS

MEKTPOTEXHUUECKON CTalH

MeH

qyryHa

Kakue moTepu MOIIHOCTH B CHJIIOBOM TPaHC(OPMATOPE 3aBUCST OT €r0 Harpy3Ku
MOTEPH C CePICUHUKE

noTepu B 0OMOTKaX

00a Br/Ia 3aBUCIT

00a BH/a HE 3aBUCAT

Kaxkue noTepu MOIIHOCTH B CHJIIOBOM TPaHC(OPMATOpE HE 3aBUCAT OT €r0 HATPy3KU:
MOTEPH C CEPICUHHUKE

MoTepHu B 0OMOTKaX

o00a BUIa 3aBUCAT

o0a Bu/Ia HE 3aBUCHT

YkakuTe BeNU4nHY, KOTOpas ONpeAeNsieT HHAYKTUBHOE CONIPOTHUBIEHHE TpaHC(hopMaTopa:
TOK X0JIOCTOI'O X0/1a

HOTEPH XOJIOCTOTO X043

HaMpsDKEHUE KOPOTKOIO 3aMbIKAHUS

IOTEPU KOPOTKOI'O 3aMbIKaHHs

VYkaxure BeTMUUHY, KOTOpast ONIPEIeNsieT akTUBHOE COMPOTHUBIICHUE TpaHChopMaTopa:
TOK XOJIOCTOTO X0JIa

MOTEPU XOJIOCTOTO X0J1a

HaTpsHKEHUE KOPOTKOTO 3aMBIKAHHSI

MOTEPH KOPOTKOTO 3aMBIKAHHS




YkakuTe BeNU4KHY, KOTOpast ONpeAeNseT HHAYKTUBHYIO IPOBOAUMOCTH TpaHCc(hopMaTopa:
TOK X0JIOCTOI'O X0/1a

HOTEPH XOJIOCTOTO X0a

HaMpsHKEHUE KOPOTKOIO 3aMbIKAHUS

IOTEPU KOPOTKOI'O 3aMbIKaHHs

Crioco6 coemuHeHUs] 0OMOTOK Tpexda3Horo TpanchopMaTopa U Ga3oBbIA CABHT MEXKY BEKTOPaMH BEICOKOTO U HH3KOTO
HAIpsDKECHUH BIMSET Ha:

TPYIIY COCANHEHUsI 0OMOTOK TpaHchopMaTopa

nmotepu B TpaHchopmaTope

MarHUTHBIA IOTOK B CEPACUYHUKE

croco0 peryaupoBaHus HaPSYKEHUS

VYkaxure BO3MOKHOE YHCIIO TPYII COSANHEHUsT 0OMOTOK TpanchopMaTopa:
3

5

10

12

Enuanneil n3sMepeHnss MarHUTHOTO ITOTOKA B CEPACYHUKE TpaHCHOopMaTOopa SBISETCS:
Awmmiep

Beb6ep

Awmriep/mMeTp

Tecna

Envnuneil usmMepenusi HaMarHu4nBalomiei cruibl 0OMOTOK TpaHchopMaTopa sBIsSeTCs:
Awmrniep

Bebep

Awmrnep/metp

Tecna

W3menenne ko3¢ dunuenTa TpaHcHOPMALUIH PErYIHPYeMOTo TpaHC(HOPMATOPa OCYIIECTBRISCTCS:
W3MEHEHHEM YHCJIa BUTKOB OOMOTKH BBICOKOTO HaIlPSOKCHUS

M3MEHEHHEM UHCIIa BATKOB OOMOTKH HU3KOTO HANPSHKEHUS

M3MEHCHHEM HAMarHWIeHHOCTH CEepACTHUKA

U3MEHEHUEM CII0co0a cOeJMHEHUS 0OMOTOK

ABToTpaHchopMaTop oTIIHYAETCS OT TpaHchopMaTopa TeM, 4To:
perynupoBaHue TpaHcpopMaTopa OCYIIECTBISIETCS aBTOMATHYECKH
OTJIMYAETCS CrIOCO0 COeTUHEHNST 0OMOTOK

MMEET MEHBIIINE MMOTEPH MOIITHOCTH

UMEEeTCs JIeKTpUIecKasi CBSI3b MEXITy 0OMOTKaMHU

Vkaxure npaBuiIbHOE 3HAYCHUE MMOTEPh MOIIHOCTH B IByX00MoTOYHOM TpaHchopmaTope 10/0,4 kB Su=160 kBA dPx=0,31 kBT
dPx=2,27 kBT nipu ero padote ¢ koapdunuenrom 3arpy3ku k3=0,7:

1,42 kBt

2,58 kBt

2,42 kBt

1,9 kBt

Kakyto 3aBUCHMOCTb yCTaHABIMBAET CKOPOCTHAsI XapaKTEePUCTHKA ACHHXPOHHOTO JIBUTaTEs1?
TOKa CTaTOpa OT MOJIE3HOH MOITHOCTH

CKOPOCTH BPAICHHUS OT CKOJIBKCHHS

TOKa POTOPA OT IOJIE3HOH MOIIHOCTH

HaIpSDKEHHUS OT MOIIHOCTH

HET IPaBIIGHOTO OTBETA

Kakumu mapamerpamu ornpenensiroTcs IyCKOBbIE CBOWCTBA ABUTATEIIS
3HaUYEHUEM ITYCKOBOTO TOKA M MOMEHTA

3HaYECHHEM HOMHMHAJIBHOIO TOKAa K MOMEHTA

CKOJIBYKEHHEM U CKOPOCTBIO BpAILlCHUS

KI1 u cosd

3HaYE€HHEM HOMHMHAJIBHOI'O TOKA U MOIIHOCTH

Kak M0OXHO M3MEHHUTH CKOPOCTBH BpalllCHHUA aCUHXPOHHOI'O ABUTATEIIA C (1)33HBIM pOTOpOM?
HU3MCHCHUCM HAIIPSXKCHUS

NU3MCHCHHUEM YaCTOTHI TOKa pOTOpa

HU3MCHCHHECM J1aBJICHUA HA KOHTAKTHBIC KOJIbIla




HU3MCHCHHUEM COTIPOTHUBJICHUS B LICTIU POTOPA
HN3MCHCHUECM HaIIpaBJICHUSA TOKa

MoO>KeT JIM POTOp aCHHXPOHHOTO JIBUraTesIsl BPALIAThCsi CHHXPOHHO C MarHUTHBIM T10JIeM cTaTtopa’?
MOKET

HE MOKET

MOXeT, 0e3 Harpy3KH

MOXET NP HU3KHUX 000pOTax

MOJKET IIPH HU3KHX 4acTOTax

ACHHXPOHHBIA ABUTATETh Ha3bIBACTCA ACHHXPOHHBIM HM3-3a HECOBIIAAECHHS CKOPOCTEH BpaIlleHHs:
MarHUTHOTO IOJISl CTaTOPa ¥ MarHMTHOTO T0JIsl POTOpa

pOTOpa M €ro MarHUTHOTO TIOJIS

pPOTOpa M MarHUTHOTO TIOJIS CTaTopa

CTaTopa U poTopa

Eciu HOMMHAIIBHAS 4aCTOTA BPAICHUS aCHHXPOHHOTO JABHTaTessi nHOM=1420 06/MHH, TO 9acTOTa BPAIICHHs MATHUTHOTO TIOJIS
COCTaBIISET:

3000 o06/mMunH

600 06/MuH

1500 06/MuH

750 06/MuH

JIBuraTens ¢ pazHBIM POTOPOM OTIIMIAETCS OT IBUTATEIS C KOPOTKO3aMKHYTBIM POTOPOM
HAJTMYHEM KOHTAKTHBIX KOJICI] U IIETOK

HAJIMYHEM Ma30B JJIsl OXJIAKICHHUS

YHCIIOM KaTyIIEK CTaTopa

CXEMOM TIOJIKITIOYeHUsT 0OMOTKHU CTaTopa

HanpaBneHHe BpalllCHUS MAaroiiuTHOTI'O IOJIA aCHHXPOHHOI'O ABUIaTEClisd 3aBUCUT OT:
nopsaaka 4epcaoBaHusA (bas HAIIpsKCHUA CTaTopa

BCJIIMYHHBI ITIOJBOAUMOTO TOKa

BCJIMYUHBI TIOABOAMMOI'0 HAIPSKECHUA

HaCcTOThI HHTalOH.Ieﬁ CETHU

MakcumaibHas 4acTOTa BPALICHHS MATHUTHOTO TOJISI aCHHXPOHHOTO JBUTAaTeNs MPH NpoMbIIUIeHHOH yactore 50 ' cocrasisier
1000 06/MuH
6000 00/MuH
1500 06/MuH
3000 06/MunH

Jns co3maHus Bpamaronierocst MAarHUTHOTO TOJIS aCHHXPOHHOTO JIBUTATENs HEOOXOIUMBI CIICTYIOIINE YCIIOBHUS:
HaJIYHe OJHOW OOMOTKH U BKITIOUEHUS €€ B CeTh EPEMEHHOI0 TOKa

HPOCTPAHCTBEHHBIH CABUT TPeX 0OMOTOK M (pa30BbIil CABUT NEPEMEHHBIX TOKOB B HUX

MPOCTPAaHCTBEHHBIN CIBHT TPEX OOMOTOK M BKIIIOUEHHE UX B IIEIb OCTOSHHOTO TOKA

BKJIIOYECHIE OOMOTKH CTaTOPAa B CETh TPeX(ha3HOTO TOKA, a POTOPA B IIEIb MOCTOSHHOTO TOKA

I1pu mycKke aCHHXPOHHOTO JIBUTATEIIs IEPEKIIOUCHUEM CTaTOPHOM 0OMOTKH €O 3BE3/IbI HA TPEYrOJIbHUK ITyCKOBOH MOMEHT IO
CPaBHEHHIO C MOMEHTOM IIPH MIPSMOM ITyCKe IIPH OXMHAKOBOM HAIIPsDKCHUH CETH:

YMEHBIIUTCSA B pa3a

YBEJIMUUTCSA B pa3a

yYMEHbIIUTCS B 3 paza

YMEHBIIUTCA B 2 pa3a

Harpy3ky acHHXpOHHOTO reHepaTopa, paboTaIoIIero napauielIbHO ¢ CETHI0 MOYKHO YBEIUYUTH:
YBEITHMYSHUEM YacTOTHI BPAIICHUsI TPUBOJTHOTO JBUTATEIIS

YMEHBILIEHHEM YacTOTHI BpAIIEHHsI TPUBOJAHOTO JBUTATENS

OTKJIFOUCHUEM TIPUBOIHOTO J[BUTATEIS

YMEHbBIIICHUEM HAIPSKCHUS CETH

OO6MOTKa BO30OYKIEHUS, PACIIONIOKEHHAs: Ha POTOPE CHHXPOHHON MAIIMHbI, MOJKIIOYAETCS K HICTOUHUKY:
HOCTOSIHHOTO TOKa

MPSMOYTOJIBHBIX HMITYJIBCOB

Tpex¢azHOro HaNpPsHKEHHS

0JHO(]a3HOTO CHHYCOUIAILHOTO TOKa

OO6MoTKa cTaTopa CUHXPOHHOI'O ABUTATCIIA MOAKIIOYACTCA K UICTOUYHUKY:
MNOCTOAHHOTI'O TOKa




HIPSMOYTOJIBHBIX UMITYJIBCOB
Tpex(}azHOTO HAIPSKCHUS
01HO(a3HOTO CHHYCOUAANBEHOTO TOKa

YkaxnuTe HeBepHOE yTBEPKACHHE O XapaKTePHUCTHKE CHHXPOHHOI MalllnHbL:

Y CHHXPOHHOW MAIlIMHBI YaCTOTA BPAILIEHUS HE 3aBUCHT OT YAaCTOTHI TOKA C CETH

00MOTKa BO30Y)KACHUS MUTACTCS TIOCTOSTHHBIM TOKOM W PacIoJIOkKeHa Ha POTOpe

poTOp OBIBaET HESIBHOTIOIIOCHBIM (TypOOTEHEpaTOP) U SIBHOIIOIIOCHBIM (THAPOTEHEPATOP)
CKOPOCTbH BpAICHHsI POTOPA COBNAAET CO CKOPOCTBIO BPALICHHS ITOJIS

YeM oTiIMYAETCS TEHEPATOP MOCTOSHHOTO TOKA OT JBUraTesIs IIOCTOSIHHOTO TOKa?
BHEILITHUM BHIIOM

OTCYTCTBHEM KOJIIIEKTOP

00MOTKaMH SIKOPS

JIBUTATEIIb MOTPEOIISIET SHEPTHUIO a FeHepaTop BhIpabaThIBaeT

JIBUraTeNb He MMEeT JOMOIHUTEIBHBIX TOII0COB

B gem 0coOeHHOCTS ITycKa JBHTATENs MOCTOSHHOTO TOKA

B POTOPHYIO IIeTIb HEOOXOJUMO BKIIOYUTH J00aBOUHOE CONPOTHBIECHHUE
HAaMpsHKEHUE €T0 MOCTOSIHHO MOBBIMIAETCS

JIBUTATEIb IPEABAPUTEIHHO HEOOXOANMO IIPHBECTH B IBIKCHUE

Ha BpeMs ITyCKa OTKIIOYUTh MIETOUHBIA MEXaHU3M

Ha BpeMs ITyCKa OTKJIIOYUTH OOMOTKY BO3OY>K/ICHUS

Ha3znauenne TaxoreHepaTopa IOCTOSHHOTO TOKa

Juis reHepupoBanus DJ]C Maoil Belnn4uHbI

JUISL U3MEPEHUSI DIIEKTPHIECKUX CUTHAIIOB

JUTS I3MEPEHNS YacTOTHI BPAIICHHUS 110 BEJTMYMHE BEIXOHOTO HAIIPSIKEHHS
JUIS U3MEpPEeHNUs TapaMeTPOB JBUraTenen

JUISl TEHEPUPOBaHUSI IEPEMEHHOT0 TOKa

Kakoe BustHIE OKa3bIBAaeT peakmus sIKOPs Ha paboTy CHHXPOHHOM MaIIHHBI?
yXy/IIaeT CBOMCTBA MaIIIHBI

HE OKa3bIBaeT BIUSHUE

yIy4lIaeT KauecTBa MAIIHbI

BEJIET K MIEPErpeBy

YBEIIMYNBAET 000POTHI

Hasnauenue cuHXpOHHOTO KOMIIEHCATOpa
JUIS TOTPeOIeHNH PeakTUBHON MOIIIHOCTH
JUTSl KOMIIEHCUPOBaHHUS aKTUBHOM MOIIIHOCTH
JUTsl TCHEPUPOBAHUS PEaKTUBHON MOIITHOCTH
JUISI TIOBBIILICHUS HANPSKEHUS B CETH

JUTSl TEHEPUPOBaHUST aKTUBHOM MOITHOCTH

Peaxnus sIKOpsi CHHXPOHHOTO T€HEpaTopa, padoTAOIEro Ha YHCTO aKTHBHYIO Harpy3Ky, SBISCTCS:
MIPOJ10JIbHO-HAMarHUUMBaOLIEH

MONEPEYHON

IIPOAOJIBHO-Pa3MarHUYMBAIOLIEH

HOHepe‘{HO—HaMaFHH‘{HBaIOIHGﬁ

Jlns obecriedeHns MOCTOSTHCTBA HAIPSDKEHHS TOK BO30YXK/ICHNSI CHHXPOHHOTO TeHEpaTopa IpH YBEITHIECHUN aKTHBHO-NHITyKTHBHON
Harpys3Ku CIeLyeT:

YMEHbILIATh

YBEIMYHMBAThH

OCTaBJIATh NOCTOSIHHBIM

YBEIMYMBATH HACTOJIBKO K€, KaK U IIPU YUCTO aKTUBHOU HArpy3Ke

PerynmupoBaHue akTHBHOI MOIITHOCTH CHHXPOHHOTO IreHepaTopa, paboTaloIIero napauielI-HO ¢ MOIITHON CEThIO, TIPOBOIUTCS:
W3MEHEHHEM TOKa BO30YKIECHUS TeHepaTopa

HU3MCHCHHEM MOMEHTa IPUBOIHOTO JIBUTATEIS

WU3MCHCHUEM HaNPSHKCHUS

n3MeHeHneM K03 GuIeHTa MOIIHOCTH

PerynupoBaHue peakTHBHOI MOLTHOCTH CHHXPOHHOI'O TeHepaTopa, paboTaroLIero NapauieibHO ¢ MOIIHOM CEThIO, IPOBOIUTCS:
M3MEHEHHEM TOKa BO30YXKICHHUS reHepaTopa

W3MEHEHHEM MOMEHTA MPOBOTHOTO JBHUTATEIS

W3MCHCHUEM HANPSHKCHUS




NU3MCHCHHUEM YaCTOThI BpAallICHUA ITPUBOJIHOI'O ABUTATCIIA

ITpn acHHXPOHHOM ITyCKEe CHHXPOHHOTO JABUTATENIS OOMOTKY BO30YKICHUS:

OCTaBJISIFOT PAa30MKHYTOM;

3aMBIKaIOT Ha conpoTuBieHue B 10 pa3 Oosblie CONPOTHBICHUS OOMOTKU BO30YXKIEHHS
3aMBIKaIOT HAKOPOTKO

3aMBIKAIOT Ha CONPOTHBIEHHE B 50 pa3 OoIbIIIe CONMPOTHBICHUS OOMOTKH BO30Y KICHHS

DNEKTPOMArHUTHBI MOMEHT CHHXPOHHOTO JIBUTATENs CO3/1aeTCsl:
WHIYKTUBHOM COCTABIIAIONIEH TOKA, IKOPS

ITOJIHBIM TOKOM

aKTHUBHOM COCTaBJIAIONIEN TOK

E€MKOCTHOM COCTABIISIONICH TOKA

Uro MOHUMAETCs MOJ PeaKiueil SKopsi CHHXPOHHOH MAaIINHBI?
BO3/IeliCTBHE MarHUTHOTO T10JIs1 pOTOpPa Ha TOK CTaTopa
Boszelicterue MJIC poTopa Ha MarHUTHOE IOJIE CTaTOpa
BO3/ICHCTBHE MarHUTHOTO II0JI1 CTaTOPa Ha TOK BO30OYXKICHUS
BozzaercTBre M/IC craropa Ha MarHUTHOE TMOJIE POTOpa

Kaxas gacTe CHHXpOHHOM MaIllMHBI Ha3bIBAETCS SIKOpEM?

poTop

MarHuTOIpPOBOJ

3TOT TEPMHUH HCIIOJIB3YIOT TOJIBKO B MAILIMHAX ITOCTOSIHHOTO TOKA
cTaTop

KakoBa wactora nuTaromien ceTu, eciii pOTOp CHHXPOHHOW MAIIMHEI C IByMs TapaMH MOJIFOCOB BpaIIaeTcsi co CKOpocThio 6000
00/mMuH?

100

50

250

200

150

Ot uero 3asucut KIIJI anekrpuyeckoil MamuHe1?
OT MIEPBUYHOI'O HAIPSKECHUSL

OT BEIMYMHBI TIOTEPH B CTAIIU U MEAU

OT BEIUYMHBI CKOJIbXKEHUS

OT CKOPOCTHU BpPalICHUS

OT HaIpaBJIeHUs BPaIllCHUS

JIJIs 9ero CIy>KUT KOJUIEKTOP B MAaIlIMHAX TIOCTOSIHHOTO TOKa? J[JIst KperyIieH!us: 0OMOTOK POTOp
JUTSL BBITPSIMIIEHUS TIEPEMEHHOT0 TOK

JUISL KOHTAKTa CO IETOYHBIM MEXaHU3MOM.

JUTSL COSZIMHEHMSI POTOPHOW M CTATOPHOH OOMOTKH.

JUTSL IEHTPOBKH SIKOPS

SIkopeM Ha3bIBaeTCsL:

BpaIlalomasics 9acTh 3IEKTPUIECKOI MalIHBI

9acTh MEKTPUIECKOI MAIIMHEL, B 00MOTKe KoTopoi HaBogutcs D/1C

4acTh EKTPUUECKON MaIIMHBI, OOMOTKa KOTOPOH CO3/1a€T OCHOBHOI MarHUTHBIH TIOTOK
HEITOJIBIDKHAS YaCTh 3JIEKTPHUUECKON MaITHHBI

MunykropoM HazbiBaeTcs:

BpaIlaIoIasics 4acTb 31EKTPUYECKOI MaIIMHBI

4acTh AJIEKTPUIECKON MAITUHEI, B 00MOTKe KOTOpoit HaBomutcs DJ1C

4acTh AMEKTPUIECKON MAIINHEBI, 0OMOTKa KOTOPOH CO31aeT OCHOBHON MAarHUTHBIN MIOTOK
HETO/IBIKHAS YaCTh IEKTPUUECKOM MallMHBI

OCHOBHOM MarHUTHBIN MOTOK MAaIIMHBI IOCTOSTHHOTO TOKa CO3a€TCs:

00MOTKOH BO30YXJIeHHSI OOMOTKOM KOS

00MOTKOM J00aBOYHBIX ITOJIIOCOB KOMIIEHCAIMOHHOM 0OMOTKOM

OCHOBHOM MarHUTHBIHN MMOTOK MAIIMHBI IOCTOSTHHOTO TOKA PETyIHPYETCs U3MEHEHHEM:
TOKa SIKOPsI CONIPOTUBIICHUSI LIENU SIKOPS

TOKa BO30YKJICHUS TIOJSIPHOCTH HANPSKCHUS

IleTo4YHO-KOIEKTOPHBIH y3€1 FeHepaTopa MOCTOSIHHOTO TOKA CIYKUT JUIS:
Beinpsimaenus DC




noBbiterus: KITJ[ mammHer
MO/1JIEP)KAaHUS HAMPABJICHUS U BHIPABHUBAHUS BEIMYMHBI MOMEHTA
MOA/Iep>KaHus TIOJISIPHOCTH ¥ BRIPABHUBAHUS BEJIMUMHBI HATTPSDKEHUS

Uro Takoe 00paTUMOCTh MAIIMH [TOCTOSTHHOTO TOKa?

MOJKET BpalIaThCs B JIOOYIO CTOPOHY

MOXeT paboTaTh Ha JTFOOOM TOKe

MOeT paboTaTh Kak FreHepaTOPHOM, TaK U B ABUTATEIbHOM peXXUMe
MO>KeT paboTaTh Ha JI000M HaIPsKEHUN

MOXeT paboTaTh Ha 000N MOITHOCTH

B reneparope NOCTOSIHHOTO TOKa HE3aBUCHMOTO BO30YXKAEHHUS MPH IETKAX, YCTAHOBJIEHHBIX MO JINHUU T€OMETPHUUECKOH
HEHTpaiu, IpH MOCTOSTHHBIX TOKE BO30YXCHHS U CKOPOCTH BPAIICHUSI IPHUBOJHOTO JIBUTATENs HAPSDKEHHUE IPH POCTE TOKA
SKOPSL:

YMEHBILIACTCS;

YBEIMYHMBACTCS;

0CTaeTCsl NOCTOSIHHBIM;

HECKOJIBKO YBEIIMUUBACTCS.

JlobaBouHbIE 10JIFOCa B TEHEPATOPE MOCTOSIHHOTO TOKA CTaBSIT JUIS:
YBEIMYEHUS TOPMO3HOTO MOMEHTA;

YIy4lIEHUS] KOMMYTALUU;

YMEHBILIEHHS METAJNIOEMKOCTH;

JUIS IOMOILY TJIaBHBIM IIOJIFOCAM.

Yacrora BpalicHus ABUTaTe/Isl HOCTOAHHOTO TOKA IMapaljieaIbHOTO B036y)K£[eHI/I}I Py YMEHBIICHUHU MAarHUTHOI'O IOTOKA:
YBEITUYMBACTCS;

0CTaeTCs IMOCTOSTHHOM;

YMEHbLIaeTCs;

ocTaeTcs MOYTH MOCTOSIHHOM.

Yacrora BpalCHUs ABUTATCII TOCTOAHHOTO TOKA IMapaiiiCJIbHOTO B036y)KIIeHI/I$[ IpU YBEIINYECHUN COTPOTUBJICHNA, BKIIFOYEHHOT'O B
SIKOPHYIO ETIb:

YBEITUYMBACTCS;

0CTaeTCs MOCTOSTHHOM;

YMEHbLIaeTcs;

J100aBOYHOE CONMPOTHBIICHUE HE BIMSET HA YaCTOTY BpAIICHUS

Ykaxkute croco0b! yIydIIeHns] KOMMYTallid B MAIIMHAX TOCTOSHHOTO TOKa
BKJIFOYCHHE 100AaBOYHOTO PE3UCTOPA B LIEMb SKOPS

NPUMEHECHHUE CIICIHAIBHBIX CXeM 0OMOTKH KOS

MPUMEHEHHE IETOK C TIOBBIIICHHBIM NTEPEXO0HBIM COIPOTHUBICHUEM
IpUMeHeHHe 100aBOYHBIX MOTI0COB

YCTaHOBKA ILETOK Ha (PU3NYECKYIO 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 pacyeTra; CBOOOJHOE BIaJeHHE METOANKOMN pacyera; KyJIbTypa o(pOpMIICHHS MOSCHUTENBHOIM
3aITUCKH; CaMOCTOSATEIBHOCTE BEIBOJIOB. Bce 3TO0 CyMMUpYeTCs B HITOTOBYIO OICHKY.

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 oneHHBaHUS OTBETA HA SK3aMCHE

O1eHKa «OTJIMIHOY» BBICTABIIACTCS, KOT/Ia O0YJAIOIIMNACS TEMOHCTPUPYET CUCTEMHBIC TEOPETHUECKHIE 3HAHMS, BIIAICET
TEPMUHOJIOTHEH, JIeNlaeT apryMEHTHPOBaHHBIE BEIBOIBI M 000OIIEHNS, TPUBOAUT MPUMEPHI, IIOKA3bIBAET CBOOOHOE BIaJICHHUE
MOHOJIOTHYECKOM PeYbi0 U CIOCOOHOCTH OBICTPO PEArkpoOBaTh HA YTOUYHSIOIINE BOIIPOCHL.

Or1eHKa «XOPOIIOY» BEICTABIACTCS, KOT1a 00yJaIOIIUics IEMOHCTPUPYET IIPOYHBIC TEOPETHUCCKUE 3HAHUS, BIIaIeeT
TEPMHUHOJIOTHEH, JIeNlaeT apryMEHTHPOBAaHHBIE BRIBOJIBI M 000OIICHNUS, IPUBOJAMUT MPUMEPHI, HO TIPH STOM JICIAaeT HECYIECTBEHHbBIS
OIIMOKH, KOTOPBIE OBICTPO UCTIPABIISIET CAMOCTOSITENBHO HIIH MIPHU HE3HAYUTEIHHON KOPPEKIIUU IPETIOAaBaTENEM.

O1leHKa «yJOBIECTBOPUTEIBHOY» BBICTABILSICTCS, KOTIa 00YYaIOIIUIACS HENTyOOKHE TEOPETUICCKHE 3HAHUS, TPOSIBIISET cl1abo
c(hopMHUPOBaHHBIC HABBIKK aHAITN3a SIBIICHUN M MTPOIECCOB, HEMOCTATOYHOE YMEHUE JIeTIaTh apryMEHTHPOBAHHBIC BHIBOIBI
MIPUBOJIUTH MIPUMEPHI, MOKA3BIBAET HE JOCTATOYHO CBOOOTHOE BIIa/ICHHE TEPMUHOIOTHUEH, JIOTHIHOCTEIO U TTOCIIEI0BATEIHHOCTHIO
U3JI0KCHUS, JIeaeT OLUIMOKH, KOTOPBIC MOXKET UCIIPABUTH TOJIBKO MPH KOPPEKIUH MPEIOAaBaTEICM.

O1eHKa «HEYIOBICTBOPHUTEIHHOY BBICTABIICTCS, KOT/Ia 00YJAIOIINICS JEMOHCTPUPYET HE3HAHHE TEOPETHUECKAX OCHOB TIPEMETa,
HE YMeeT JIeIaTh apryMEHTHPOBAaHHBIE BEIBOJIBI M IPHBOINUTE IIPUMEPHI, HE BIIAJICET TEPMUHOJIOTHEH, IPOSBIIIET OTCYTCTBUE
JIOTHYHOCTH U TIOCJIE0BATENFHOCTHIO H3JI0KEHHS, IeTaeT OMIMOKHN, KOTOPBIE HE MOXKET HCIPAaBUTh JTaXKe MPU KOPPEKIIHU
MperoiaBaTelieM.

[TpoxokIeHre KOHTPOJIEHOTO MEPOTIPHSITHS IO C/Iadye IK3aMEHa CYMTACTCSI BBIMIOJIHEHHBIM YCIICIITHO, €CJIH TIPU €T0 OIICHUBAHUT
MOJTy4eHa OIICHKA HE HIDKE «YIOBJIECTBOPUTEIHHON.

IIpu noBeaeHuH 3Kk3aMeHa B (HOpME KOMITBIOTEPHOTO TECTUPOBAHUS KPUTCPHUAMH OLICHKHU SIBIISTFOTCS:

«oTinu4yHO»: nosydenue ot 70 1o 100 % 6amioB 1o TeCTy NPH BHINOJIHEHUU TECTA 3a PETJIAMEHTUPOBAaHHOE BPeMs

«XOpoIoy: morydeHue oT 51 10 69 % 0ayuIoB 1Mo TECTY NMPH BHIITOJIHEHUN TECTA 32 PETJIAMEHTUPOBAHHOE BPEeMs
«YIOBIETBOPHUTENBHOY: ToydeHue oT 31 10 50 % GayioB mo TecTy MpH BHIMOJIHEHHH TECTa 32 PETIAMEHTHPOBAHHOE BpeMs
«HEYAOBJIETBOPUTEILHOY: NoydeHHe Hike 30 % 0ansioB Mo TECTy NP BBHIIOJHEHUH TECTa 33 PEriIaMEeHTHPOBAHHOE BpeMst

6. YHEBHO-METOANWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBHUTEIN 3arnaBue bubmoreka UznarenbcTBO, TOM, 311. aapec
JI1.1 | Konsinos MN.IL DNEKTPUYECKUE MALTUHBI : Mockga: FOpaiir, 2012,
y4eOHHUK JUTs OaKalaBpOB
JI1.2 | Kynossu B.B. OCHOBBI Hosocubupck: HI'TY, 2014,
9NEKTPOMEXAaHUYECKOTO http://biblioclub.ru/index.php?
peoOpa3oBaHus SHEPTUH : page=book&id=435979
y4eOHUK
6.1.2. Jlono/HUTEIbLHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natenscTBO, rOJ, 3I1. aapec
JI2.1 | Kombrnos M.I1. DJEeKTpUYECKUE MALTHHBIL: Mocksa: Bricmias mikoia, 2006,
yueOHUK
JI2.2 | Kanman M.M. DNEKTPUUYECKUE MALTUHBI: Mocksa: Breicir. mkoia, 1983,

y4eOHUK




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI2.3 |B.M. UrnatoBuy, OnexTpuuecKue MalIHHbIL 1 Tomck : M3natenscTBo Tomckoro
III.C. Poii3 TpaHchopMaTophl: yueOHOe MOJUTEXHUYECKOTO YHUBepcuTera, 2013,
nocooue http://biblioclub.ru/index.php?
page=book&id=442095
JI2.4 | IlapamoHoBa B. DONeKTprUUecKre MaIIHHHI Mocksa : Annbraup MI'ABT, 2014,
cOOpHHUK 3a/1a4 http://biblioclub.ru/index.php?
page=book&id=430516
JI2.5 |B.S.becnanos, DNEKTPUYECKUE MALTUHBI: Mockga: Akanemus, 2010,
H.®.Kotenenen yueOHOe ocobue
JI2.6 |Carrapos P. P., DNEKTPUYECKUE MAITHBI B Mocksa: Undpa-Unxenepus, 2024,
Teperynos T. P., puMepax U 3a7adax
Banees A. P. : yueOHOE mocooue
6.1.3. MeTtoanueckue pa3padoTKu
ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. agpec
JI3.1 |M.H. [laBb1akuH, DNEKTPOTEXHUKA U H® HUTY «MHUCuCy», 2013,
C.H.backoB anexTpoHuka: JlabopaTopHsIi http://elibrary.misis.ru; www.nf.misis.ru
OPAKTHKyM
JI3.2 | Cocr. P.E.Maxupuna |HccrnenoBanue craTHU4ECKUX Opck: OI'TH, 2002,
XapaKTEePUCTUK JIBUTATEIIS
MOCTOSTHHOTO TOKa
HE3aBUCHMOTO BO30YKACHHUS:
METOIUYECKE YKa3aHHs K
BBIMOJIHEHHIO J1A00paTOPHO#
paboTsI
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKALUOHHOH ceTu « AHTepHeT»
31 |LMS MOODLE H® HUTY "MUCHUC" http://moodle-nf.misis.ru/
6.3 IlepeyeHb MporpaMMHOro odecneyeHus
.1 [MATLAB & Simulink
I1.2 |Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.3 |Mathcad 14.0 University Classroom Perpetual
1.4 |SimInTech
I1.5 |Scilab
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JaHHBIX
U.1 |http://elmech.mpei.ac.ru/em/index.html - 2IeKTPOHHBIN yIEOHHK «DIESKTPUICCKUEC MAIITTHBD)
o http://www.center.eneral.ru/products.html — nmpoaykuus 3aBoioB Poccun, mpou3BOASIIIUX dTEKTPHUUECKHE MAILTUHEI 1
) TpaHCHOPMATOPEI
N.3 |https://www.electromechanics.ru - caidt "DnekrpomexaHuka"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

Haznauenue

OcHarieHnne




101 VYueOHas 1abopaTOpus EKTPOTEXHUKH H
SIEKTPOIPUBOJIA

Kommiekr y4eOHOWM  Mmebemm Ha 24  Mecta  UIA
00ydJaromuxcs, KOMIDIEKTH J1ab0paTOpHOro 000pyHOBaHUS
JUISL  VICCIISNOBaHUS M HAJIAJKH DJIEKTPHYECKUX Ienei,
KOMIUIEKT ~ y4eOHOro  o0OpymoBaHMS UL M3Y4YEHHS
SNEKTPUYECKUX TIPUBOJOB, JA0OPATOPHBIC CTCHIBI JUIA

N3y4eHUA OCHOB aBTOMaTHu3alunu MIPOMU3BOACTBA,
nporpaMMHupOBaHUs IMPOMBIIIJICHHBIX KOHTPOJIEPOB n
YhpaBJICHUA TCXHOJOTUYCCKUMHU O6’BeKTaMI/I,

71ab0paTOpHbIE CTEHABI UIS M3YYCHHUS HPOTPaMMHPOBAHUS
MuKpokoHTposutepoB  [IM-JIM, naGopaTopHble CTEHIBI
"ABTOMaTHKa Ha OCHOBE MPOrPaMMUPYEMOI0 KOHTpOJUIEpa
SiemencS7, mabGopaTopHbIE CTEHABI S W3y4CHUS OCHOB
nudpoBoit  TexHukH "OCHOBBI LU(PPOBOH  TeXHHKH',
1abopaTopHBIE  CTCHABI JUIi  WU3ydeHHUs  CHUJIOBOM
ANIEKTPOHHUKA u npeoOpa3oBarens TEXHHUKH
"ITpeobpa3oBarens TexHuku', ocmmnorpadp FLK-123/001,
ocumnorpad GOS-620 FG, THMOBOH KOMIUIEKT y4eOHOTO
obopynosanust "[IporpaMmupoBaHHe MHKPOKOHTPOJLIEPOB
"IIM-JIM Ha 4 pabGo4mx MecT, TOPMOBO3IYIIHAS HasiIbHASL
cranmus lukey-852d+.

139 VYuebnas mabopatopusi (KOMIBIOTEPHBIH
KJIacc) Kabuner KypCOBOI'O u
JMILIOMHOTO HPOEKTUPOBAHUS,
CaMOCTOSTEIBHOH padoTH 00yJaromuxcs

Kommiekr y4eOHOW Mmebemm Ha 24  Mecta  UId
oOyuaromuxcs, 12 CTalMOHApHBIX KOMIIBIOTEPOB  JUIS
oOyuaromuxcs, 1  cTalMOHapHBII  KOMIbIOTEp Ui
mpernogaBarens (Bce C BBIXOJOM B HHTEPHET), MPOEKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MmenoBasi, BeO kamepa Logitech, kononku, gocryn k SUOC
Vuuepcurera MUCHUC d9epe3 nuuYHBIA KaOMHET Ha
miarpopme LMS Canvas u Moodle, nueH3NOHHBIE
nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.

8. METOAUMYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

B npouecce n3ydeHns AUCHUILTHHEI BBIAEISIOT B BUA CAMOCTOSTENbHON pabOTHL: ayTUTOpHAs U BHEAYAUTOPHAs. AyTUTOpHAs
CaMOCTOSITENIbHAS Pad0Ta MO TUCHHUILIMHE BBIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX IO/l PYKOBOACTBOM IIPEIO1aBaTEes.
BHeayautopHas camocTosTenbHas paboTa - IiIaHupyemas yaeOHas paboTa 00yJaroIiMCs, BEIONHIEMAas BO BHEAYTUTOPHOE
BpeMsI [0 33/IaHHI0 U [IPU METOANIECKOM PYKOBOJCTBE MIPEMOAaBaTeNs, HO 0e3 ero HeNOCPEACTBEHHOTO yJacTHsI.
CamocrosTenbHas padoTa, He IpeyCMOTPEHHast IPOrpaMMOil ydeOHON IMCIMITIIMHBL, PACKPHIBAIOIIEH U KOHKPETU3HUPYIOLIEH ee

CoZIep KaHUE, OCYIIECTBISIETCSA 00yJaoIMMCs HHUIMATHBHO, C LETbI0 PEaIN3allii COOCTBEHHBIX yUeOHBIX U HAYIHBIX HHTEPECOB.
s 6oree 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSITENBHOH pabOTHI IO TUCIUIIIMHE MIPEOAaBaTeNb PeKOMEHAYET NCTOUHHUKHA JUIS
paboThI, XapaKTepu3yeT Hauboee paltoOHAIBHYI0 METOIUKY CAMOCTOATENBHOI paboThI, JIEMOHCTPHPYET paHee BHIIIOTHEHHBIE
oOy4aromuMucs padoThI U T. 1. BUpI 3anaHnii 1711 BHEayANTOPHOI CaMOCTOSITENIBHON pabOThI, HX COZIEp)KaHUE U XapaKTep MOTYT
MMETh BapHaTHBHEIN U T} depeHInpoBaHHbIA XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTYJICHTOB online ¥ Ha 3aHATHAX B
3aBHCHMOCTH OT IIeNH1, 00beMa, KOHKPETHOH TEMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0KHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYUTOPHOH CaMOCTOSITEILHOM pabOTHI OCYIIECTBISIETCS B IIPEENaxX BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUITIMHE Ha MPAKTHYECKUX , JJAOOPAaTOPHBIX 3aHATHSIX.




