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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 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 | Maremaruueckoe MOICTUPOBAHUE B TEXHUKE

2.2.3 | O0was sHEepreTuka

2.2.4 | CunoBas 31EKTpOHHKA

2.2.5 | CucteMsl ympaBieHuUs IEKTPOIPUBOIOB

2.2.6 | OnekrpocHabXeHUE MPOMBIIIICHHBIX MPeIIPUsSTHIA

2.2.7 | ABTOMaTH3aIMs METAJUTYPTHUECKOTO TIPOU3BOJICTBA

2.2.8 | ABTOMaTH3aMsa TEXHOJOTHYECKHUX MPOLECCOB

2.2.9 | ABTOMaTU3UPOBAHHBIA 3IEKTPOIPHUBOJ TUIOBBIX IPOU3BOACTBEHHBIX MEXaHU3MOB

2.2.10 |IloaroToBKa K mpoLEAype 3alIUTHI U 3aIUTA BHIITYCKHON KBATH()UKAINOHHON paboThI

2.2.11 |IlpengumioMHas IpaKTUKa

2.2.12 | DnexTponpuBo] B TEXHOJIOTUIX

3. PE3YJIBTATBI OBYUYEHUMA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMMUA

IK-2: CnocodeH NpOeKTHPOBATHL CHCTEMBI 3JIeKTPONPHUBOAA M ABTOMATH3HPOBAHHBIC CHCTEMbI YIIPABJICHHSA €
HCNOJIb30BaHUeM HU(POBLIX TEXHOJIOTHIH

3HaTh:

[IK-2-31 ocobeHHOCTH KOHCTPYKUHHU, YPaBHCHUA, CXEMbI 3aMCIICHUA U XapaKTCPUCTUKU PA3JIMIHBIX 3JICKTPUYCCKUX JIBUTaTenei

OIIK-3: CnocodeH ocyliecTBJISITh MOJeTUPOBAHME, AHATU3 U IKCIIEPUMEHThI B Lie/IX IPOBeAeHHs 1eTa/IbHOI0
HCC/ICI0BAaHMA VISl pElIeHus 3a1a4 B HpO(l)CCCI/IOHaJIbHOﬁ OGJ'IZICT[/[, HUCIOJb30BATH METO/AbI aHAJIU3Aa U MOACTUPOBAHUSA
JIEKTPHYECKHX Leleli H JIEKTPHYEeCKHX MAIIHH

3HaTh:

OIIK-3-31 npuHIMN AEHCTBYSI COBPEMEHHBIX TUIIOB AIEKTPUUECKUX MAILIUH

IIK-2: Cnoco0eH NMpoeKTUPOBATH CHCTEMBbI JJIEKTPONPHUBOAA H ABTOMATU3MPOBAHHbIE CUCTEMBbI YIIPABJIEHUS €
HCNO0Jb30BAHNEM HU(POBHIX TEXHOJIOTHIA

YMmerb:

IIK-2-Y1 o6pabaTbIBaTh pe3yabTaThl SKCIIEPUMEHTATIBHBIX UCCIEJOBAHUI € IIETIbI0 MOCTPOCHHSI OCHOBHBIX XapaKTEPUCTUK
SNEKTPUUECKUX MALIMH ¥ TPaHCHOPMATOPOB

OIIK-3: Cnocoben OCyHIE€CTBJIATH MOACIUPOBAHUE, AHAJIN3 H IKCIIEPUMEHTHI B LIEJISAX ITPOBEACHHUA A€TAJTBHOIO
HCCJICA0BAHMA VISl PCIICHUA 3a1a4 B npmbeccnona.nbﬂoﬁ Oﬁ.ﬂaCTl/l, HCI0Jb30BATH METO/AbI AaHAJINU3Aa U MOACTHPOBAHUA
IEKTPUHICCKHUX nenei u AICEKTPUIECCKUX MAIINH

Ymerb:

OIIK-3-Y1 cocTaBnsaTh npocTeHIe KOHCTPYKTHBHBIE U JIEKTPHYECKUE CXEMBI 3aMEIICHHS IEKTPHUSCKAX MAIINH 1
TpaHc(opMaTopoB

IIK-2: Cnoco0eH NpoeKTUPOBATHL CHCTEMBbI JJIEKTPONIPUBO/A H ABTOMATU3HMPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCNO0/Ib30BaHHeM HU(POBLIX TEXHOJIOT U

Baanernb:

TIK-2-B1 MeToauKamMy ONTUMHU3ALMY IPU NPOESKTUPOBAHUU IEKTPUUECKUX MAIIUH




OIIK-3: Cnoco0eH ocyliecTBJISITh MOJEIUPOBAHNE, AHATU3 U IKCIIEPUMEHThI B Lie/IX POBEAeHHs 1eTa/IbHOI0
HCC/IeI0BAHMS /151 pellieH sl 32/1a4 B PO ecCHOHAIBHOI 00,1aCTH, HCIOIB30BATH METOABI AHAIN32 M MOIEJNPOBAHUS

AIECKTPHYECCKHUX nemnei u AICKTPUYCCKUX MAIITWH

Baagern:

OIIK-3-B1 HaBbIKaM# dIIEMEHTapHBIX PAcYeTOB M UCCIEIOBAHUS DJICKTPHUECKUX MAIIUH

4. CTPYKTYPA U COJAEP)KAHUE

Kox Haumenopanue pa3nenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinosan
3aHATHS TeM /BMJ 3aHATHS/ / Kype HHIMKATOPHI M 1. sieMble
KOMIIeTeHI N pecypcsl padoThI
Paznen 1. Beenenne,
OCHOBHBIE IIOHATHS
1.1 Pos anexrpuyeckux 3 2 OITK-3-31 IIK- JI1.1 KM1
MarH. O6Iue BOIpockl 2-31 JI1.2J12.1
npeoOpa3oBaHus J12.2 J12.3
ANIEKTPOMEXaHIUUECKOTO JI2.5J13.1
npeoOpa3oBaHus D1
sHeprud. /Jlex/
1.2 3aKOHBI: YIEKTPOMAarHUTHON 3 20 OIIK-3-31 JI1.2J12.3 KMI1
nHaykuuu, Kupxroda, OIIK-3-V1 JI2.5J13.1
IMOJTHOTO ToKa, OMa s OIIK-3-B1 IIK- 21
MarHuTHOH Lenu, Ammepa, 2-31 TIK-2-Y1
3aKOHBI 3JICKTPOMEXAHUKHU. TIK-2-B1
DJIEKTPOMArHUTHBIC CHITBI U
MOMEHTHI B JIEKTPUIECKUX
MamnHax.lorepu u
KIIA. /Cp/
Pa3nen 2.
Tpanchopmaropsl
2.1 YerpoiicTBO, NpUHIUI 3 4 OIIK-3-31 K- JIT.1J12.1 KM1
JieicTBus U paboune 2-31 J12.2
MpoIeCcChl 0THO(A3HOTO JI2.5J13.1
TpanchopmaTopa. Cxema 21
3aMEIIeHHS
JIByXOOMOTOYHOTO
TpanchopMmaTopa.
HamaranumBarommii TOK 1
TOK XOJIOCTOTO XO/4a.
YpaBHEeHUS HATIPSDKEHUS
TpanchopmaTopa u
BEKTOpHAsl Jrarpamma.
Tpexdasuprii
tpanchopmatop. /Jlex/
2.2 PacueT 0CHOBHBIX 3 2 OIIK-3-V1 IIK JI1.1J12.1 KM1
JNIEKTPUUECKUX BEIUUYUH -2-V1 J12.3712.4
Tpanchopmatopa. /TIp/ J12.5
J12.6J13.1
21
2.3 UccnenoBanue 3 2 OIIK-3-B1 IIK- JI2.5J13.1 KM1
JIByXOOMOTOYHOTO 2-Bl 21
Tpex¢aszHoro

TpaHcdopmaropa mpu
CUMMETPUYHOH HarpysKe.
Uccnenosanue
napayuIeNIbHOM padoTHI
0/1HO(a3HBIX
Tpancdopmaropos. /J1ab/




24

Beinonnenne KypcoBoro
npoekTa. ['pynmsl
coenHEHNsI 0OMOTOK
TpaHcdopmaropa.
W3meHneHne BTOpUYHOTO
HAaMpsDKEHUs U BHEITHHUE
XapaKTePUCTUKH.
Koa¢pdunuent nonesnoro
JIeHCTBUSA
TpaHncdopmaropa. /Cp/

70

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

JI.1J12.1
J12.2J12.5
€]

KM1

P1

Pa3gen 3. DuekTpuyeckue
MANIIMHBI IepeMeHHOro
TOKa

3.1

OCHOBHBIE BU/JIbl MaILLIUH
MIEPEMEHHOTO TOKA.
KoncrpykruBaoe
UCTIOJHEHHE 0OMOTOK
[IEPEMEHHOTO TOKa.
MarauToABHXYIIINE CHITBI
00MOTOK IIEpEeMEHHOTO TOKA.
Bpamatormeecst MarHuTHOE
roJie. DNEeKTPOIBHKYIIIHNE
CHITBI B 0OMOTKAx
nepeMeHHoro Toka. CXxeMsl
00MOTOK OM TepeMEeHHOTO
Toka. HazHaueHne u obmactu
MPUMEHEHUS] ACHHXPOHHBIX
ManH (AM). YcTpoicTBO 1
TIPHUHITAIT JeUCTBUS AM.
Pabora AM npu
3aTOPMOKEHHOM
porope.Cxema 3aMelleHust u
BEKTOpHas auarpamma AM.
Mexanuyeckue
XapaKTEePUCTUKU
ACHHXPOHHOTO JIBHTATEIIS
(A). Paboune
xapaxtepuctuku A/l. ITyck
AJl. PerynupoBaHue 4acTOThI
BpameHus AJl 1 u3MeHeHune
HaTpaBICHUS

Bpauenus. Haznauenue u
001acTH IpHMEHEHHS
CUHXpOHHBIX MamuH (CM).
YerpoicTBO UM IPUHIUI
neiicrBus CM. Pabota
CHHXPOHHOTO T'eHepaTopa
(CT) B pexuMe X0JI0CTOTO
X0Jla U B PEKUME HArpy3KH.
BekropHas quarpamma
CHHXPOHHOTO T'eHeparopa.
BHeminue u perynupoBouHbIe
xapakrepuctuku CI.
IMapammensnas padora CI' ¢
CeThI0. AKTUBHAS MOIITHOCTh
1 3JIEKTPOMarHUTHBIH
MoMeHT. CtaTndeckas
ycroitunBocTh CI.
CHUHXPOHHBIN IBUTATEIb
(CH). Pabouue
xapakrepuctuxu CJI. ITyck
CJA. PerynupoBaHKe 4acTOTHI
Bpamenus CII. /Jlex/

OIIK-3-31 IIK-
2-31

JI1.1J12.1
2.2
JI2.5713.1
€]

KM1

P1

32

Pacyer MamH repeMeHHOro
toka. /IIp/

OIIK-3-Y1 IIK
-2-V1

J12.3712.4
JI2.5
JI2.6J13.1
€]

KM1

P1
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UccnenoBanue
ACUHXPOHHOT'O JIBUTATENS C
(hazHBIM U
KOPOTKO3aMKHYTHIM
potopom. /J1ab/

OIIK-3-B1 IIK-
2-Bl

JI2.5J13.1
€]

KM1

P1

34

BrinonHenune KypcoBoro
npoekta. KopoTko3aMKkHyTHIE
AJl ¢ OBBIIIEHHBIM
ITyCKOBBIM MOMEHTOM:
JIBUTATEIIU C IBOMHOMN
OeNnYbeH KIETKOM,
IyOOKOTIa3HbIE TBUTATEIH.
CHHXPOHHBI KOMIIEHCATOP.

/Cp/

100

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

JI1.1J12.1
JI2.5
Ol

KM1

P1

Pa3nen 4. DnexkTpuyeckue
MALIMHBI NOCTOSTHHOIO
TOKA

4.1

YCTpOHCTBO M IPUHIIMIT
JNEHCTBHST MallIUHBI
noctostHHOoro Toka (MIIT).
Pexxum reneparopa. Pexxum
neuratens. Kommyranus B
MIIT. Knaccuduxanus ITIT
o croco0y BO30yXIeHUSI.
I'eHepatop ¢ He3aBUCHMBIM,
napaieNbHbIM,
MOCTIeOBATENbHBIM U
CMEIIaHHBIM BO30Y)KICHHEM:
CXEMBI BKITFOUSHHS, paboure
XapaKTePUCTUKH.
Knaccudpukanus AT no
C1oco0y BO30YKIEHHUS.
PerynupoBanue 4acToThl
BpaIleHUs] 1 U3MEHEHUE
HanpaBJICHUsI BpallleHus Bajia
JIIT. /Jlex/

OIIK-3-31 IIK-
2-31

JI1.1J12.1
JI2.5713.1
J3.2
€|

KM1

4.2

INocTpoenue xapakTepUCTHK
T€HEepaTOpOB U MaIIUH
MOCTOSIHHOTO TOKa. Pacuer
HYCKOBOﬁ AnarpaMMbl
JABUTATECIIA IOCTOSAHHOTO
toka. /IIp/

OIIK-3-V1 IIK
-2-V1

JI1.1J12.1
J12.2J12.4
J2.5
JI2.6J13.1
J3.2
€]

KM1

43

HccienoBanue ABUraTes
IMOCTOSTHHOTO TOKa
HE3aBHCHMOTO
BO30Yykaenus. /J1a6/

OIIK-3-B1 IIK-
2-B1

JI2.5J13.1
J3.2
6!

KM1
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OCHOBHBIE
3NIEKTPOMAarHUTHBIE
cootnomenus B MIIT: 3JIC
KOS, YIEKTPOMArHUTHBIN
MOMEHT M DJIEKTPOMAarHuTHAast
MoIHocTh. [lapaiensHas
pabota I'TIT ¢ cetsio.
O6motku MIIT.OcobGennoctu
nycka JIIT mapannensHoro,
TIOCIIEIOBATENFHOTO U
CMEIIaHHOTO BO30YKICHHS.
CrienianbHble MaIIMHBI
IIOCTOSIHHOTO
toka.O6partumocts MIIT.
JIIT He3aBUCHUMBIM,
napaieabHbIM,
TIOCIIEIOBATENIBHBIM 1
CMEIIaHHBIM BO30YKICHUEM:
CXeMBbI BKJIIOUEHHUS, paboune
xapaxrepuctuku. [lorepu u
K03 (GHUIUEHT ITOJIE3HOTO
nevictsus. [Tyck AIIT. /Cp/

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

JI.1J12.1
J12.2J12.3
JI2.5]13.1
J3.2
€]

KM1

5. DOHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHANA PadoTa, TeCT, KOJJIOKBUYM, 3K3aMeH U T.II), BOMPOCHI [JIsI
CaMOCTOSITeIbHOI MOATOTOBKHU

Konx
KM

KontponrsHoe
MEpPOTIPUATHE

ITpoBepsiemblie
UHIUKATOPBI
KOMIIETEHLIUI

BOHpOCI)I JUJIA IOATOTOBKH

KM1

DK3aMeH

OIIK-3-31;IIK-2-31

BOHPOCBI K DK3aMCHY

1. IMpuHnMn geficTBUS MEKTPUIECKHX MamuH. TpeGoBaHus,
HpeabsBIsIEMbIE K NMEKTPUUECKUM MAIIHAM.

2. Hasnadenwne, ycTpoWCTBO, MPUHINI ACHCTBUSL
TpaHC()OpPMaTOpPOB.

3. BekropHnas nuarpamma TpaHchopMmaropa ¢ aKTHBHO-
WHIYKTUBHOUN Harpy3Koi.

4. Cxema 3amenieHus peassHoOro Tpanchopmaropa. [Tapamerps
CXEMBI 3aMEIICHHS.

5. OmBIT X0JIOCTOTO X0/a TpaHcdopmaTopa.

6. OmnBIT KOPOTKOTO 3aMBIKaHUS TpaHC(hOpMaTopa.

7. BHenHue xapakTepuCTHKA TpaHCPopMaTopa.

8. OHepreruueckas quarpamma Tpanchopmaropa. KITJ]
TpaHchopmaropa.

9. I'pymmsl coenuHeHUS 0OMOTOK TpeXx(da3zHBIX
TpaHC(HOpPMaTOPOB.

10. [TapannensHas pabota TpexdasHbIX TpaHCHOPMATOPOB.

11. ABToTpanchopmaTop.

12. KoHncTpykTHBHAsA cxeMa U YCTPOMCTBO MAlllUH NIEPEMEHHOIO
TOKA.

13. [TpyHIMI BBIIOJIHEHNST MHOTO(a3HBIX 0OMOTOK MaIlNH

MNEPEMCHHOTO TOKaA.

14. Pacyer MarHUTHOMU LieNU MAaIIMHBI IIEPEMEHHOIO TOKA.
15. MJIC oOMOTOK IEpeMEHHOTO TOKA.

16. MarHuTHO€e 1oJj€e MEKTPUIECKOW MAIIMHBI IEPEMEHHOTO
TOKA.

17. ONeKTPOABIKYIINE CUIIBI, HHIYIUPYeMble B 0OMOTKaX

MEPEMCHHOT'O TOKa.

18. Hasnadenwe u IpUHINIT AHCTBUS aCHHXPOHHBIX MAIIHH.
19. VYerpoiicTBo 1 061acTH IPUMEHEHHS AaCHHXPOHHBIX MAIIHH.
20. CxeMa 3aMelleHns] aCHHXPOHHOM MamuHbl. [Tapamerpsl

CX€MBI 3aMELICHHS.
21. PaboTra acHHXpOHHO! MaIIMHBI PH BPAIIAIOIIEMCST POTOPE.
22. OHepreTudeckas JuarpaMma acMHXpOHHOW MamuHbl. KI1J]
ACHHXPOHHOI MallMHBI.

23. ONEeKTPOMAarHUTHBIM MOMEHT aCUHXPOHHOM MalllUHBI.

24. BekropHnas quarpaMma acCMHXPOHHOH MalllUHBL.




25. MexaHuyecKkue XapakTepUCTUKU ACUHXPOHHOIO JIBUTATENLs.
MakcumanbHBIM U TyCKOBON MOMEHT.

26. Paboune xapakTepuCTHKN aCHHXPOHHOTO JBUTATEIIS.

27. ITyck acCMHXpOHHOI'O JABUTraTEs.

28. PerynupoBanue 4acTOThI BpallleHUs] aCHHXPOHHBIX
JIBUTATENEH.

29. I'enepaTopHBIN peXUM aCUHXPOHHOI MalllUHBI.

30. KOHCTpYKTHUBHOE MCIIOJHEHUE CUHXPOHHBIX MAalllUH.
[IpuHUUn EeHCTBUSI CHHXPOHHOM MaIINHbI.

31. MarauTHOe ToJIe CHHXPOHHBIX MAaIlliH IPH X0JIOCTOM XOJe.
XapaKkTepHUCTHKA XOJIOCTOTO XO/a.

32. MarsutHoe nojie CHHXPOHHBIX MallHH NPU Harpyske.
Peaxuun sikopsi.

33. Peakuus sxopsi B HEAIBHOIOJIIOCHON MallluHE

34, Peakuus sxopsi B sIBHONOJIIOCHOW MallllHe.

35. BHenue 1 peryaMpoBoYHble XapaKTEPUCTUKU CHHXPOHHBIX
TeHEepaTopOB.

36. BekTopHBIE IHIarpaMMBl HEIBHOIIOIOCHBIX CHHXPOHHBIX
TeHEpaTOPOB.

37. BekropHble 1uarpaMMsl SIBHOIOJIIOCHBIX CUHXPOHHBIX
TeHEepaTopOB.

38. VcnoBus BKIIOYEHHUSI CHHXPOHHBIX T'€HEPATOPOB Ha
napajulelIbHy0 padoTy ¢ ceTbio. CriocoObl CHHXPOHH3AIHH.

39. PerynupoBanue peakTHBHOII MOUTHOCTH CHHXPOHHOTO
TeHepaTopa, padoTaloIIero mapayuienbHo ceThio. U -00pa3Hbie
XapaKTepUCTUKH.

40. MOILIHOCTb U JIEKTPOMAarHUTHBIA MOMEHT CUHXPOHHOMH
MAIIMHEL. YTI0Bas XapaKTepHCTHKA.

41. [IpuHuMn necTBUsl CUHXPOHHBIX JABUrarenei. BekropHsie
JMarpaMMbl CHHXPOHHOTO JIBUTaTeJsl.

42. VYrinoBasi XapakTepUCTUKa CUHXPOHHBIX JBHUTaTeIICH.

43. Paboune xapakTepuCTHKN CHHXPOHHBIX JBUTAaTENEH.

44. PerynupoBanue 4acTOTHI BpallleHUs] CHHXPOHHBIX
nBurateneil. Ilyck CHHXpOHHOTO IBUTaTeNsl.

45. Y CTpoHCTBO KOJUIEKTOPHBIX MAIIUH [TOCTOSIHHOTO TOKA.
46. OOMOTKH SIKOpSI MAIlIH ITOCTOSIHHOTO TOKA.

47. ITpuunHbl nckpeHust Ha KojulekTope. CrocoObl ymydieHus
KOMMYTAIIIH.

48. [IpuHIMn nefcTBUs MalIMH MMOCTOSIHHOTO TOKa. PexuM -
TeHepaTop.

49. [IpyHIMN OEHCTBUS MaIIMH IMOCTOSSHHOTO TOKa. Pexum -
JIBUTATEIb.

50. PaboTa MalIMH MOCTOSHHOTO TOKA MPU XOJIOCTOM XOJE.
51. [Tosie MamyH MOCTOSIHHOTO TOKa MpY Harpyske. Peakiust
SAKOPSI.

52. Crioco0bl BO30YKICHUST MAIlIMH MTOCTOSTHHOTO TOKA.

53. XapakTepUCTUKH IeHepaTopa MOCTOSHHOTO TOKA.

54. XapaKTepUCTUKU JBUraTessl IOCTOSHHOIO TOKa.

55. Croco0bl peryupoBaHus CKOPOCTH JBHTATENEH
MOCTOSTHHOTO TOKA.

56. Crioco0bl ImycKa ABUraTens MOCTOSHHOTO TOKa.

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 110 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Hazpanue
padoTHI

ITpoBepsiemble
UHIUKATOPBI
KOMIIETEHLIUI

Copnep:xaHue pabOTHI




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:

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 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 padoTa M0 AUCHUILUIMHE BBIIOJIHSETCS Ha y4eOHBIX 3aHATHAX MO/ PYKOBOACTBOM IpenojaaBareis. BHeaynuropHas
CaMOCTOsITeNIbHAS padoTa - MnaHupyeMas ydeOHast paboTa 00yJaromuMCesl, BBITOIHAEMAas BO BHEAYAUTOPHOE BPEMSI [0 3aJaHHIO U
HpPU METOANYECKOM PYKOBOJICTBE IIPEIOAaBaTes, HO Oe3 ero HeMOCpeACTBEHHOTOo yyacTus. CaMocTosATenbHAs padoTa, He
NPeAyCMOTPEHHAs IPOrpaMMOi YUeOHOM JUCHMIUIMHBI, PACKPBIBAIOLIEH H KOHKPETH3UPYIOIIEH ee coep:KaHue, OCYIECTBISETC S
00y4aIoINMCsI THUIIMATHUBHO, C LIEJIBI0 PeaTn3aliy COOCTBEHHBIX YIeOHBIX M HayJHBIX HHTepecoB. st Gonee 3 pekTHBHOTO
BBITIOJTHEHHSI CAMOCTOSATEIBHON pabOThI 0 AUCIHIUIMHE NIPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS PA0OTHI, XapaKTepH3yeT
Hanboee ParoHaIbHYI0 METOANKY CAMOCTOSITENbHON pabOoThL, IEMOHCTPUPYET paHee BHIOIHEHHbBIE 00yJaromMUMuUcs paboThl U T.
1. Bunpl 3ananuii 114 BHeayTUTOPHON CaMOCTOSTENBHON pabOTHL, UX COAEPIKAaHUE U XapaKTep MOTYT UMETh BApUAaTUBHBIN U
nmuddepeHTIpoBaHHEBIA XapaKkTep, YIUTHIBaTh HHINBHIYAIbHBIE 0COOEHHOCTH oOyydatomerocs. CaMoCTOsTEeNbHAs padoTa MOXKET
OCYIIECTBIATHCS MHIUBHAYATBHO WU IPYIIIAMH CTYAEHTOB online ¥ Ha 3aHATHSAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOATENBHOM PabOThI, yPOBHS CI0KHOCTH. KOHTPOIIb pe3yabTaTOB BHEAYJUTOPHOI CaMOCTOSITENbHOM paboThI
OCYIIECTBIIAETCS B TIPEAEIax BPEMEHH, OTBEJCHHOTO Ha 00s3aTebHbIC YUCOHbIC 3aHATHSA 110 IUCIUIINHE HA IPAKTHYECKUX ,

1a00paTOPHBIX 3aHATHSIX.




