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k OITOIT BO 13.03.02 DneKTpodHepreTHKa 1 AJIEKTPOTEXHUKA
DNEeKTPONPUBO U aBTOMATHKA

Paboyas nmporpaMmMa JUCHUILIUHEI

DIeKTPpUYeCKHEe MAIIMHbI

3akpenieHa 3a nogpasaencaueM  Kadeapa anekTpo3anepreTuku u djexkrporexuuku (HosoTpounkuii gpuauan)

Hanpasnenue noaroroBku 13.03.02 DnekTpo3HepreTuKa 1 MMEKTPOTCXHUKA

O6pazoBarenpHas IporpaMma 13.03.02 DnekTpo3HepreTuKa 1 MEeKTPOTEXHUKA / DIEKTPONPUBOI U aBTOMATHKA
Kanugukanms Bakanasp

®opma o0yueHHs O4HAsA

Ofmas Tpy10eMKOCTh 6 3ET Bunsl koHTpONs B ceMecTpax:

Yacos 1o yueOHOMY TUIaHY 216 IK3ameH 4

KypPCOBO¥i poexT 4

Pacnpeneneﬂue YacCoB JUCHMIIJIMHBI IO ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 4(2.2)
Kypee>) Hroro
Henens 20
Bun 3ansruit vl | PO | v PIl

Jlexumu 38 |38 (38 |38
JlaGopaTopHBIE 19 119 |19 |19
[IpakTuueckue 38 |38 |38 [38
B ToMm umcie uHT. 29 129 129 |29
Hroro ayn. 95 195 |95 |95
KonrakrHas padora 95 [95 |95 |95
Cawm. pabora 94 (94 |94 |%4
B tom uncie cam. pabota 58
B pamkax ®OC
Yacel Ha KOHTPOJIb 27 |27 |27 |27
Hroro 216 | 216 | 216 | 216




IIporpammy coctaBuia(u):

K.1.H., 3a8.xka¢., Mascupuna P.E.

Pabouast mporpaMMa JHCIUIUIHHBL

BHeKTpnquKne MaIllMHBbI

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.02_26 Dnextposnepreruka u 3nexrporexHuka [TpOIInA.plx, yrBepxkmeHHoro YdeneiM coseroMm HUTY MUHCHUC B
cocraBe cootBercTByromerd OITOIT BO 13.03.02 DnekTposHepreTHKa M SJICKTPOTEXHHKA OJIEKTPONPHUBOA M aBTOMATHKA
poTokou1 oT 27.11.2025 Ne68.

Pabouas mporpamma oo0peHa Ha 3aceJaHuN
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokou ot 11.03.2026 r., Ne3.

PykoBonurens noapasznenenuss Maxupuna Pauca EBrenbeBHa.



1. HEJIX OCBOEHUSA

1.1 | Lenm ocBoeHNS TUCIUITIMHEL: chOPMHUPOBATE Y 00yUArOMIETOCS yMEHHE CO3JaHuUs U HCCIIeTOBAHMS TI000i1
JNMEKTPUUECKON MAIIUHBI - IEKTPOMEXaHHUECKOTro IpeoOpa3oBaHUs SHEPTUH.

1.2| 3amaun: U3y4nTh 3aKOHBI AEKTPOMEXaHHIECKOTO IPe0Opa3oBaHus SHEPTUH, YPaBHEHUS 0000IECHHON MAIINHBI, KOTOPBIE
MOAYEPKHUBAIOT OOIIHOCTD PA3JIMYHbIX MIEKTPUUECKUX MAIINH, TCOPUIO U KOHCTPYKIUH OTJEIbHBIX BUIOB JIEKTPUUCCKHUX
MaIlvH.

2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT'PAMMBI

Bnox OIT: b1.B

o €00BaHUA K NIpeaABa HTEJIbLHOM MNOArOTOBKE O0OYUYAKOLIIETOCH:
21 | Tpeb oy

2.1.1 | TeopeTuueckue OCHOBBI HIEKTPOTEXHUKU

2.1.2 | dusuka

2.2 Jucuuniaunbl (MOAYJIH) U MPAKTHKH, AJI51 KOTOPHIX 0CBOEHHE JAHHOM JMCUUNJIMHBI (MOAYJIs1) HEOOXOAUMO KAK
npejuecTByomnee:

2.2.1 | DHepreTnyecKkuil MEHEHKMEHT

2.2.2 |IoaroToBka K mpoueaype 3amuThl U 3aIIUTa BBITYCKHOW KBATU(QHKAIIHOHHON pabOoTHI

2.2.3 | Teopus syeKTponpruBOaAa

2.2.4 | CucreMsbl ynpaBiieHHUs JIEKTPOIPUBOJIOB

2.2.5 | CunoBas 3JIEKTPOHHKA

2.2.6 |IIpou3BOACTBEHHAs MPAKTHKA

2.2.7 |IIpenauriomMHas IpaKkTHKa

2.2.8 | Teopust aBTOMaTHYECKOTO YIIPABICHHUS

2.2.9 |DOnexrpudeckue U MIEKTPOHHbIE alNapaThl

2.2.10 | DiaeMeHTBI CHCTEM aBTOMATHKH

2.2.11 |IIpoMblllUIEHHBIE CETH

2.2.12 |IIporpammHOe oOecriedeHrne KOHTPOIIIEPOB

2.2.13 | ABTOMaTH3MpOBaHHBII IEKTPONIPUBOJ TUIIOBBIX IPOU3BOJICTBEHHBIX MEXaHU3MOB

2.2.14 | ABTOMaTH3MPOBAHHBIN 3JEKTPONPHUBO B TEXHOJIOTHAX

2.2.15 | KomnbroTepHOE MOAEIUPOBAHUE HIEKTPONPUBOJIOB

2.2.16 |MaremaTnyeckoe MOJEIUPOBAHUE CUCTEM aBTOMATUKU

2.2.17 |IlpoexkTupoBaHUE AIEKTPOTEXHUUECKUX YCTPOHCTB

2.2.18 | CAIIP yCTpOHCTB 3J€KTPOHUKH

2.2.19 | ABromaru3anusi TEXHOJOTHYECKUX MPOIECCOB

2.2.20 | ABromMarH3aiys MeTaJUTypru4ecKoro Nporu3BOACTBa

2.2.21 | OO6uias sHEpreTUKa

2.2.22 | DnextpocHaOXEeHUE U aBTOMATU3ALMS HJIEKTPOIHEPTETHUECKUX CUCTEM

3. PE3YJIBTATBI OBYYEHMUS IO JUCHUITVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIlUSIMH

OIIK-3: CnocoGeH ocyliecTBIATh MOJAETHPOBAHUE, AHAIN3 U IKCIEPUMEHTHI B 1le/1AX IPOBeAeHUS 1eTAIbHOIO
HCCIe0BAHUS /15 pellleHUs 32/1a4 B IPo()ecCHOHAJIBbHOM 00J1aCTH, HCIO0Jb30BATh METO/AbI AHAJH3Aa U MOJeTUPOBAHHUS
3JIeKTPUYECKHUX 1eneil  3IeKTPUYeCKUX MALIHH

3HaTh:

OIIK-3-31 npunmmm geiicTBUsSI COBPEMEHHBIX THUIIOB MEKTPUUSCKUX MAIINH

IK-2: CnocodeH NPOEKTHPOBATH CHCTEMBI JIEKTPONPHBOAA H ABTOMATH3HPOBAHHBIE CHCTEMbI YIIPaBJIeHHUS C
HCMOJIb30BAaHHEM HU(POBBIX TEXHOJIOTHIA

3HaTh:

TIK-2-31 ocobenHoctr KOHCTPYKLHMH, YPAaBHCHUS, CXEMbI 3aMCIICHUS U XapaAKTCPUCTUKHU PA3JINIHBIX SJICKTPUICCKUX JIBUTaTEJICH

OIIK-3: Cnioco0eH oCymecTBISITH MOJAEJTHPOBAHNE, AHAJIN3 M IKCIEPUMEHTHI B LIJIAX NMPOBeIeHUs 1eTATbHOTO
HCCIeI0BAHUS /IS pellleHus 32/1a4 B MPO()eCcCHOHAJIbHOMH 00/1aCTH, HCI0JIL30BAaTh METOABI AHAIH3a H MO/IeJTUPOBAHHSA
JJIeKTPUYECKHX LeMNel U J1eKTPUYEeCKHX MAIIMH

Ymerh:

OIIK-3-VY1 cocTaBiaTh NpocTeiiie KOHCTPYKTUBHBIE U JIIEKTPUUECKUE CXEMBI 3aMEIIECHHUS IEKTPUIECKUX MALINH U




TpaHc(hopMaTOpoB

IIK-2: Cnoco0eH NpoeKTHPOBATH CHCTEMBbI 3J1eKTPONPUBO/AA U ABTOMATH3MPOBAHHbIE CHCTEMbI YIIPABJICHHS C

HCIIOJIb30BAHUEM llH(l)pOBle TEeXHOJIOTHii

Ymerh:

ITK-2-Y'1 o6pabaThIBaTh pe3yIbTaThl HKCIIEPUMEHTAIBHBIX HCCIICAOBAHMUM C [IENBI0 IIOCTPOCHUS OCHOBHBIX XapaKTEPUCTHK

3JIEKTPUYECKUX MAIINH U TPAHC(HOPMATOPOB

OIIK-3: CnocoGeH ocylecTBIATh MOJAeTUPOBAHUE, AHAIN3 U IKCIICPUMEHTHI B 11e/1AX NPOBeJAeHUs 1eTAIbHOIO

HCC/ICA0BaHUA 1JIA pelIeHus 3a1a41 B HpO(l)ECCI/IOHaJIbHOﬁ OﬁJ'IaCTl/l, HUCIOJb30BATH METO/IbI AHAJIU3a U MOACIUPOBAHUA

JICKTPUICCKUX neneu u SJEKTPUYCCKUX MAIIIUH

Baagertn:

OIIK-3-B1 HaBbIKaMy 3JIEMEHTAPHBIX PACUE€TOB U HCCIECIOBAHUS dIEKTPUIECKIX MALIHH

IIK-2: Cnocoden NMPOCKTHPOBATH CUCTEMBbI 3JICKTPOINIPUBOAA U ABTOMATU3HPOBAHHBIC CUCTEMbI YIIPABJICHUSA C

HCNO/Ib30BaHUeM HM(POBLIX TeXHOJIOTHIA

Baanern:

ITK-2-B1 mMeToauKaMyl ONTHMHU3AIMH [TPH IPOSKTHPOBAHNH AIEKTPUICCKUX MAIINH

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pa3nenoB u | Cemectp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeinoJn
3aHATHSA TeM /BU 3aHATHSA/ / Kypc HHIMKATOPbI H 3. sAeMble
KOMIeTeHI U pecypcbl padoThI
Pa3nen 1. BBeaenue,
OCHOBHbIE MOHSITHS
1.1 Ponb 31eKTprUYecKUX MalIKH. 4 2 OIIK-3-31 IIK- JI1.1 J11.2 KM1,K P1
OO01e Bonpochl 2-31 JI1.3 M2
peoOpa3oBaHus JI1.4J12.1
INEKTPOMEXAHUYECKOTO J12.4J13.1
npeoOpa3oBaHus €
sHepruu. /Jlex/
1.2 Nzyuyenune cxem 0OMOTOK 4 2 OIIK-3-Y1 IIK JIT.1J11.3 KMI1,K
mammH. D J[C -2-V1 JI1.4J12.1 M2
o6MoTku.CocTaBistonIye JI2.2J13.1
MAarHUTHOTO oJist. Beigaua 21
3a/laHMsl Ha KypcoBOe
npoextuposanue. /IIp/
1.3 3aKOHBI: IEKTPOMArHUTHON 4 2 OIIK-3-31 JI1.2 JI1.3 KM1,K
uHaykmu, Kupxroda, OIIK-3-V¥1 JI1.4J12.1 M2
MOJIHOTO ToKa, OMa 11t OIIK-3-B1 IIK- JI12.3J13.1
MarHuTHOM nenu, AMriepa, 2-31 TIK-2-Y1 21
3aKOHBI DJICKTPOMEXaHHUKH. [IK-2-B1
DNEeKTPOMAarHUTHBIE CUJIBI U
MOMEHTBI B 3JICKTPUICCKHX
MamuHax. [Torepu u
KIII. /Cp/
Pazpnen 2.
Tpanchopmatopbl




2.1

Haznauenue u obnactu
MPUMCHEHUS
TpaHchopmaropa.
YceTpoiicTBO, IPUHLIKI
JIeHcTBUA U pabouune
MPOLIECCHI OTHO(DA3HOTO
TpaHcdopmaropa. Cxema
3aMeICHHS
JIBYXOOMOTOYHOTO
TpaHchopmaropa.
HamarauuyuBarommii TOK 1
TOK XOJIOCTOTO XO0J1a.

Y paBHEHUS HANIPSDKCHUS
TpaHchopmaropa u
BEKTOPHAs [rarpaMma.
Tpexda3ublit
Tpanchopmartop.[pymrs!
COeIMHEHHS 0OMOTOK
TpaHcopmaropa.
V3MeHeHne BTOPHYHOTO
HAMPSDKCHUS M BHEITHAE
XapaKTePUCTUKHU.
KoaddunueHT mosne3noro
JecTBUS
TpaHchopmaropa. /JIex/

OIIK-3-31 ITIK-
2-31

JI1.1J11.3
JI1.4J12.1J13.
1
€

KM1,K
M2

2.2

Pacuer napameTpos
TpaHcdopmaropa. Pacuer
CXEMBbI 3aMCIICHUA
Tpanchopmaropa. Pacuer
napaMeTpOB KOPOTKOTO
3aMBIKaHUS H XOJIOCTOTO
xoxa. Pacuet oOMoTOK
BBICOKOT'O 1 HU3KOI'O
Hanpspkenus. /TIp/

OIIK-3-Y1 IIK
-2-V1

JI1.1J11.3

JI1.4J12.1

JI2.2J13.1
6]

KM1,K
M2

23

UccnenoBanue
JIByXOOMOTOYHOTO
TpexdazHOro
TpaHchopmaropa npu
CUMMETPHYHON Harpys3Ke.
HccnenoBanue
napaienbHOi PadoThI
onHOo(da3HBIX
TpaHcdopmaropos /J1ab/

OIIK-3-B1 IIK-
2-B1

J1.3
JI1.4J12.1J13.
1
€

KMILK
M2

2.4

BrinmonHenue KypcoBoro
npoekra. CrienuanpHble
TpaHchopmaropsl. TemoBoit
peXHUM

tpaHcdopmaropa. /Cp/

OIIK-3-31
OIIK-3-V1
OIIK-3-B1 IIK-
2-31 IIK-2-V1
I1IK-2-B1

JI1.1 J11.3
JI1.4J12.1
€|

KM1,K
M2

Pa3gen 3. Dnekrpuyeckue
MAIIMHBI ePeMeHHOTO
TOKAa




3.1

OCHOBHBIE BHJIbI MAIINH
MEPEMEHHOTO TOKA.
KonctpykTHBHOE
UCTIOTHEHHE 0OMOTOK
MEPEMEHHOTO TOKa.
MarHuToABHKyIIUE CUIIBI
00MOTOK TTIepeMEHHOTO TOKA.
Bpamaromeecss MarHutHoe
nojie. DIEKTPOABHKYIINE
CHITBI B 0OMOTKAx
MePEeMEeHHOTO TOKa. CXEMBI
00MoTOK DM nepeMeHHOro
Toka. HazHaueHne u obmactu
TIPUMEHEHHS aCHHXPOHHBIX
MamuH (AM). YCTpoiCTBO 1
OpUHIMI AeiicTBus AM.
Pabora AM npu
3aTOPMOXKXCHHOM
porope.CxemMa 3aMeIeHus U
BEKTOpHas nuarpamma AM.
Mexanuueckue
XapaKTePUCTHKH
ACUHXPOHHOTO JABUTaTEJIst
(AL). PaGoune
xapakrepuctuku AJl. ITyck
AJl. PerynupoBanue 4acTOTBHI
BpaweHust A/l u n3menenue
HaIpaBICHUSA
Bpawmenus.Haznauenue u
001acTi MpUMEeHEeHUs
CHHXPOHHBIX MamuH (CM).
YerpolicTBO U MPUHLIKIT
nevicteusa CM. Pabora
CHUHXPOHHOTI'O F'eHeparopa
(CI) B pexxuMe XOJI0CTOTO
XO0/la U B pEKUME Harpy3KH.
BexropHnas nuarpamma
CHHXPOHHOTO TeHepaTopa.
BHemHIe U perynnpoBOYHBIE
xapaktepuctuku CI.
[MapannensHas padora CI'c
CEeThI0. AKTHBHAsI MOIIIHOCTb
U 3JI€KTPOMArHUTHBII
MoOMeHT. CtaTHueckas
ycroiuuBocts CI.
CHUHXPOHHBIN JBUTaTENb
(CH). Pabouue
xapakrepuctuku C/I. ITyck
CJl. PerynupoBanue 4acTOTHI
Bpammenust CJl. CHHXpOHHBIE
MAIlIMHBI C TOCTOSIHHBIMU
MarHiTaMy OCHOBA
POOOTOTEXHUKH U YCTPOICTB
aBToMaTHkH. /JIex/

20

OIIK-3-31 ITIK-
2-31

JI1.1J11.3
JI1.4J12.1J13.
1
€

KM1,K
M2

32

PacueT mammH nepemMeHHOTO
ToKa. BbI0Op m1aBHBIX
pa3MepoB.

Pacuet o6MoTOK. Pacuer
MarHuTHOM cucteMbl. Pacuer
rapaMeTpOB JIBUraTEJIsl.
Pacuer noreps.Pacuer
pabouux XxapaKTepUCTHUK.
PacueT myckoBbIX 1
xapaxtepuctuk /I1p/

16

OIIK-3-Y1 IIK
-2-V1

J1.3
JI1.4J12.1
JI2.2]13.1

€|

KMILK
M2




33

HccnenoBanue
ACHHXPOHHOTO JIBUTATEJIS C
(hazHBIM U

KOPOTKO3aMKHYTBIM POTOPOM.

UccnenoBanue CHHXpOHHOM
MamuHel. /J1a6/

OIIK-3-B1 IIK-
2-Bl

JI1.3

JI1.4J12.1J13.

1
€

KM1,K
M2

34

Kopotko3amknyTsie AJl ¢
TOBBIIICHHBIM ITyCKOBBIM
MOMEHTOM: JIBUTATE]IH C
JIBOMHOM OeInMYbel KIETKOM,
TITyOOKOIIa3HbIC JIBUTATEITH.
CHHXpPOHHBII KOMIIEHCATOP.
BrinmonHeHne KypcoBoro
MPOEKTA IT0 PACUeTy
ACHHXPOHHOTO J[BUTATEIS.

/Cp/

16

OIIK-3-31
OIIK-3-V1
OIIK-3-B1 IIK-
2-31 MIK-2-Y1
[1IK-2-B1

JI1.1J11.3
JI1.4J12.1
€

KM1,K
M2

Paznen 4. Daexrpuyeckue
MalIuHbI NOCTOAHHOI'O
TOKa

4.1

YerpolicTBO U IPUHLIKIT
JIeiCTBHSI MallIMHBI
noctostHHOTO ToKa (MIIT).
Pexum reneparopa. Pexxum
asurarens. OCHOBHbIE
ANIEKTPOMAarHUTHEIC
cootHomeHus: B MIIT: OJ1C
SIKOpS1, DJIEKTPOMArHUTHBIHN
MOMEHT U 3JIEKTPOMarHuTHas
MomHoCcTh. O6MoTKH MIIT.
KommyTtarus 8 MIIT.
Knaccuduxanms ITIT no
croco0y BO30YXKIICHHS.
I'eneparop ¢ HE3aBUCUMBIM,
napasulebHbIM,
MOCNE0BATENbHBIM U
CMEIIaHHBIM BO30yX/ICHHEM:
CXEMBI BKIIIOUEHHS, paboune
XapaKTePUCTUKH.
[MapamnensHas paborta
TeHEPaTOpa IIOCTOSHHOTO
TOKa C CEeThIO.
Kiaccuduxanus 1T mo
croco0y BO30YXICHHUS.
O06paTUMOCTh MAaIINH
nocrossHHOro Toka. JIIIT
HE3aBHCHUMBIM,
HapauIeIbHBIM,
HOCNIeI0BATeNbHBIM U
CMEIIAHHBIM BO30Y KICHUEM:
CXEMBI BKIIIOUEHH, paboune
xapakrepuctuk. ITorepu u
KO3 PUIMEHT MOIEe3HOTO
neucreus. [Tyck JIIT.
PerynupoBanue yactoTsl
BpAIIEHUs U U3MEHEHHE
HalpaBJIeHUs BpalleHUs Baja
AIIT. /JTex/

OIIK-3-31 IIK-
2-31

JI1.1J11.3

JI1.4J12.1J13.

1
€]

KMILK
M2

4.2

OOMOTKH MaIiH
IIOCTOSIHHOTO
toka.lloctpoenue
XapaKTEPUCTHK IEHEPATOPOB
Y MAIlIMH IOCTOSTHHOTO TOKA.
PacueT nmyckoBoil fuarpammbl
JIBUTaTEsl IOCTOSTHHOTO
toka. /TIp/

12

OIIK-3-V1IIK
-2-V1

JI1.1 J11.3

JI1.4J12.1

J12.2]13.1
€]

KM1,K
M2




43 HccnenoBanue gBurarteiist 4 5 OIIK-3-B1 IIK- J1.3 KM1,K
MTOCTOSIHHOTO TOKa 2-Bl JI1.4J12.1J13. M2
HE3aBHCHMOTO 1
BO30YxneHus1. /J1ab/ 21

4.4 Ocob6ennoctu mycka JIIT 4 12 OI1K-3-31 JI1.1 J11.3 KMI1,K
napauieJIbHOTO, OIIK-3-VY1 JI1.4J12.1J13. M2
MOCJICI0BATEIBHOTO U OIIK-3-B1 ITIK- 1
CMENIaHHOTO BO30YXKICHUSI. 2-31 TIK-2-Y1 21
CrenuanbHble MAIIUHBI TIK-2-B1
IIOCTOSIHHOTO TOKA.
3aBepuieHne oGpopMIICHHUS U
3alIuTa KypcoBOro
mpoexrta. /Cp/

Paspen S. IloaroroBka k
KOHTPOJILHBIM
MepONpUsITUSIM U
BBINOJIHSIEMBIM padoTam

5.1 O06bem yacoB 4 22 OIIK-3-31 JIT.1J11.2
CaMOCTOSITEIEHOM PabOTHI HA OIIK-3-VY1 J1.3
noarotoBky k KM /Cp/ OIIK-3-B1 TIK- JI1.4J12.1

2-31 TIK-2-V1 2.2
[1IK-2-B1 JI2.3J13.1
21

5.2 O0beM JacoB 4 36 OIIK-3-31 JI1L.1J11.2
CaMOCTOSITENIbHOM PabOTHI Ha OIIK-3-VY1 J1.3
moarotosky k BP /Cp/ OIIK-3-B1 ITIK- JI1.4J12.1

2-31 TIK-2-Y1 2.2
[IK-2-B1 J12.3J13.1
21
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpuaTHS (KOHTPOJIbHAasI padoTa, TecT, KOJIOKBUYM, 3K3aMeH M T.I), BONPOCHI s
CaMOCTOSITEIbHOM MOAT0TOBKHU
Kon KontponsHoe TIposepsemere
KM MepOTpHATHE HHIIKATOPBL Bomnpocs! 11 oAroTOBKH
KOMIETEeHLUH
KM1 DK3aMeH OIIK-3-31;I1K-2-31 | Bompocs! k 5k3aMeHy

1. [Tpuniun neificTBUs SAEKTpUUECKUX MaluH. TpeGoBaHus,
HpeAbABIAEMBIE K JEKTPUUECKHM MalIMHAM.

2. Hasnagenue, ycTpoiicTBO, MPUHINM IeHCTBHUA
TpaHc(opMaTopos.

3. Bexropnas quarpamMma tpancgopmaTopa ¢ aKkTHBHO-
WHIYKTUBHOW HArpy3KOM.

4. CxeMa 3aMeIeHHs pealbHOTo TpaHchopmaropa. [TapameTpsr
CXEMBI 3aMeIIIeHUs.

5. OIIBIT X0JIOCTOTO X0/ TpaHC(hopMaTopa.

6. OMnBIT KOPOTKOTO 3aMBIKaHHS TpaHC(hOopMaTopa.

7. BHemHIe XapakTepHCTHKH TpaHCHOpMATOpa.

8. DHepreTryeckas quarpamma tpanchopmaropa. KITJ]
TpaHchopmaropa.

9. Ipynmer coeauHeHNS 0OMOTOK TpeX(ha3HbIX
TpaHc(HOPMATOPOB.

10. [MapannensHas pabota TpexdasHbIX TPaHCHOPMATOPOB.

11. ABtoTpanchopmartop.

12. KoHcTpykTHBHAs cXxeMa U yCTPOMCTBO MALIUH EPEMEHHOIO
TOKa.

13. [puHIMT BEITOTHEHUSI MHOTO(A3HBIX 0OMOTOK MaIlliH

TMEPEMCHHOIO TOKA.

14. PacueT MarauTHO 11eNIM MalIMHBI IEPEMEHHOTO TOKA.
15. MJIC 00MOTOK mepeMEHHOTO TOKA.

16. MarHuTtHOE IMoJie NEKTPUIECKOI MAITMHBI IEPEMEHHOTO
TOKa.

17. DIIEKTPOABHKYIIUE CHITBI, UHAYLUPYEMBIE B OOMOTKaX

HNEPEMEHHOTO TOKA.
18. HaznaueHue 1 npuHIUN AEHCTBYUSI ACUHXPOHHBIX MAlIMH.




19. YcerpoiicTBO U 00/1aCTH IPUMEHEHNS ACHHXPOHHBIX MAIITHH.

20. CxeMa 3aMelleHHs aCHHXPOHHOH MamHel. [TapameTpsl
CXEMBI 3aMEILIEHUS.

21. Pabota acHHXpOHHOIT MaITMHEI IPH BPAIIAIOMIEMCS POTOPE.
22. DHepreTuyecKkas JuarpaMma acCHHXpoHHOH MarmuHbl. KITJ
ACHHXPOHHOW MallINHBbI.

23. ONEKTPOMArHUTHBI MOMEHT AaCUHXPOHHON MAalllUHBI.

24. BekTopHas quarpaMma aCUHXPOHHOHM MallWHBI.

25. MexaHn4eckue XapaKTepUCTHKH ACHHXPOHHOTO JBUraTeNsl.
MaxkcuMasbHbIH U IyCKOBOM MOMEHT.

26. Paboune xapakTepHUCTUKH aCHHXPOHHOTO J{BUTATEIIS.

27. Ilyck acHHXpOHHOTO JABUTaTeIsl.

28. PerynupoBaHue 4yacTOThI BpallleHUs! aCHHXPOHHBIX
JIBATATEJICH.

29. I'enepaTopHblil pEKUM ACUHXPOHHON MAIIVHBI.

30. KoHCTpyKTHBHOE UCTIOTHEHUE CHHXPOHHBIX MAIIHH.
[IpuHIMI NEeHCTBUS CHHXPOHHOW MAIIMHBI.

31. MarsuTHoOe 10JI€ CHHXPOHHBIX MAIlIUH IIPU XOJI0CTOM XOJE.
XapaKTepHCTHKa XOJIOCTOTO X0J1a.

32. MarHuTHO€ NoJe CHHXPOHHBIX MAIlMH TIPH Harpy3Ke.
Peaxiuu stxopsi.

33. Peaxnus sikopsi B HEIBHOIIOJIFOCHOM MallIMHE

34. Peax1us sikopsl B SIBHOIIOJIIOCHOMN MallIMHE.

35. BHemHMe 1 peryTMpoBOYHbIE XapaKTePUCTHKH CHHXPOHHBIX
TeHEepaToOpOB.

36. BexTopHble 1uarpaMMbl HESIBHOTIOIIOCHBIX CHHXPOHHBIX
TeHEPATOPOB.

37. BexTopHBIE AUarpaMMel SBHOIIOJIIOCHBIX CUHXPOHHBIX
TeHEPaTOPOB.

38. VYcnoBust BKIIOUEHHS] CHHXPOHHBIX T€HEPAaTOpPOB Ha
napaureNIbHyI0 padoTy ¢ ceThio. CIIocoOBI CHHXPOHH3AIIHH.

39. PerynupoBaHue peakTUBHON MOIIHOCTU CUHXPOHHOTO

reHeparopa, paboTaroLIero napauieibHo ceTbio. U -o0pasHble
XapaKTEPUCTUKH.

40. MOUIHOCTB U 31€KTPOMATHUTHBII MOMEHT CUHXPOHHOM
MAIlMHBL. YTIIOBas XapaKTepPHCTHKA.

41. [IpuHnUn ecTBUSI CHHXPOHHBIX ABUTaTeNel. BekTopHbIe
JIarpaMMBbl CHHXPOHHOTO JIBHTATEIIS.

42. VrnoBas XxapakTepUCTUKA CHHXPOHHBIX JIBUTATEIIEH.

43. Paboune xapakTepuCTUKU CUHXPOHHBIX JBUTaTeNeH.

44. PerynupoBaHnue 4acTOThl BpalleHUs CUHXPOHHBIX
nBuratenel. [Iyck CHHXpOHHOIO JBUraTes.

45. YeTpoicTBO KONIEKTOPHBIX MALIMH IOCTOSHHOIO TOKA.
46. OOMOTKHM SIKOpSI MAIIMH MTOCTOSSHHOTO TOKA.

47. [puauHEl HekpeHus Ha KojutekTope. CIoco0b! yITydIeHns
KOMMYTaIlHH.

48. [Tpuniun neificTBUs MalIMH NOCTOSIHHOTO TOKa. Pexxum -
reHepaTop.

49. [IpuHIMI AEeHCTBUS MalIMH OCTOSIHHOTO ToKa. PexuM -
JIBUTATEIb.

50. PaboTta MalmH MOCTOSHHOTO TOKA IIPU XOJIOCTOM XOJIE.
S1. ITone MaMH NOCTOSHHOIO TOKA MpH Harpyske. Peakuus
SAKOPSI.

52. Cnioco0bl BO30YXKI€HHUS MAIIMH TOCTOSTHHOTO TOKaA.

53. XapaKkTepUCTUKU FeHepaTopa MOCTOSIHHOTO TOKa.

54. XapakTepUCTHKH JIBUTATENIS IOCTOSIHHOTO TOKa.

55. Cr1oco05! peTyIUpOoBaHUsI CKOPOCTH ABUTaTEIeH

MOCTOSIHHOTO TOKA.
56. Croco0FbI ImycKa JBUTATENs TOCTOSHHOTO TOKA.




KM2

Tembl noxiIag0B MO
CaMOCTOSITEJILHOM
pabote

OIIK-3-31;I1K-2-31

IIpumeps! TeMBI TOKJIAOB IO CAMOCTOSITENNBHOM paboTe:

1) 3aKOHBI 3MEKTPOMEXaHUKH

2) ITorepu B 3/IEKTPUUECKUX MAMIMHAX U KOA(PQUIIMEHT MOIe3HOro
nencTBua

3) CnenpianbHbie TpaHchopMaTOPhI

4) TerutoBO# pexuM TpaHchopMaTopa

5) KopoTko3amkayThIe AJl C TOBBIIIEHHBIM ITyCKOBBIM MOMEHTOM
6) ACHHXPOHHBIC JIBUTATEIIH C JBOMHOM OeMUYbel KIIeTKON

7) AcHHXpOHHBIE TITyOOKOIIa3HBIC IBUTATEIN

8) CHHXPOHHBII KOMIIEHCATOP

9) OcobeHHOCTH MyCKa ABUraTesl MOCTOSHHOTO TOKA MapalljiesIbHOTO,
MOCJIEA0BATENBHOIO U CMEIIAHHOTO BO30YKAECHHS

10) CrienmaibHbIe MaITUHBI TIOCTOSTHHOTO TOKA

5.2. Ilepeuenn padoT, BBIIOJIHSIEC

MbIX N0 gucuuinze (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsI

Ha3Banne
paboTsI

IIposepsiemble
HUHIUKATOPBI
KOMIIETEHIINHA

Copnepxanue paboThl

P1

KypcoBoii mpoekt

OIIK-3-Y1;0IIK-3-
BL;IIK-2-V1;T1K-2-
B1

KypcoBoii mpoeKkT uMeeT 1eNIbl0 03HAKOMHUTH 00YYarOIIUX C
COBPEMEHHOI NMPAKTUKOI U METOAUKOI IPOEKTUPOBAHUS
IEKTPUUECKUX MALIUH.

3agagaMu IPOCKTUPOBAHUS SABISAIOTCA: O0ydeHIE IPUMEHSTh
MOJTyYCHHbIEC 3HAHUS NPH PEILEHUH peabHON 3a/1auM; Pa3BUTh HABBIKU
CaMOCTOSITEIIFHOM PabOTHI M CAMOCTOSITEIEHOTO MPUHATHS PEIICHUI.
Tema kypcoBoro npoekTa: "PacueT acHHXpOHHOro 1BUTraTesns”
HcxonHble JaHHBIE HA IPOEKTUPOBAHKUE BKIIOYAIOT CIEAYIOIINE
UCXOJIHBIE JaHHBIE: THUII ABUTaTENsl, HOMUHAIbHASI MOLHOCTD,
HOMUHAJILHOE HalpsDKEHUE U 4acTOTa MUTAIOIIEH CETH, YUCIIO 1ap
nosocos, KT, ko3 duimeHT MOITHOCTH.

PacueTHO-TIOsICHUTEIBHAS 3aITHCKa KYPCOBOTO IIPOEKTA JOJDKHA
COJICPKATh:

TuTynpHBINA AHCT

3agaHue Ha KypCOBOM NMPOEKT

Coneprxanue

Bsenenue

PacueTHas yacTh, B KOTOPYIO BXOJIUT:

Br160p TI1aBHBIX pa3MepoB

PacueT 3y0110B0¥ 30HBI 1 OOMOTKH CTaTOpa

Br16op Bo3aymHoro 3a3opa

Pacuer potopa

PacueT marauTHOM cucTeMbl

PacueT mapameTpoB ABHUTaTENs I HOMUHATIBHOTO PEKUMA
Pacuet moreps B nBUraTene

ITapameTpsl ¥ JTaHHBIE XOJIOCTOTO X0/a

PacueT pabounx xapaKTepHUCTHK

PacueT mycKoBBIX U XapaKTePUCTUK

3akioueHue

CIIHCOK HCTIOJIB30BaHHBIX HCTOYHHKOB

IIpunoxenus

[TpumepHBIe BOIIPOCHI IS 3aIIUTHI KYPCOBOTO MPOCKTA

1. Kakue anekTpudecKue MalliHbI SBISIOTCS OCHOBHBIM HCIOTHEHHEM
NEPEYUCIIEHHBIX €UHBIX CEPUIl ANEKTPUUECKUX MAIIUH?

2. Ha 0a3e KaKkux JIeKTPUIECKUX MAIINH MPOSKTHPYIOT W U3TOTOBIISIOT
MOIU(UKAINH MIEKTPUISCKIX MAIIHH?

3. Kakue MomuduKausMi MOTYT OBITh Y aCHHXPOHHBIX TBUTATEIICH?

4. Kakue pasmepsl OTHOCATCA K TIIaBHBIM pa3MepaM dIEKTPHUECKHX
MaIllUH IEPEMEHHOIO TOKa?

5. IlpuBeaute GopmyIy pacueTHOH (BHYTPEHHEH) MOIITHOCTH
SNIEKTPUUECKON MalIMHBI IEPEMEHHOIO TOKa.

6. UeM orpaHHYMBACTCS OKHIAEMOE MOBBIIICHHE TEMIIEPATYPHI
AKTHBHBIX 9aCTEH MEKTPUIECKON MAIINHBI?

7. Ha3oBuTe 1Ba OCHOBHBIX cI1oco0a pacuéra v MpOeKTHUPOBAHUS
SNEKTPUYECKUX MAIIUH U MOSCHUTE UX CYIIHOCTb.

8. [TosicHUTE TepMIH — BBICOTA OCH BPAIICHNUS JIEKTPUIECKON MAIINHEI




9. IlpuBeaure GopMyITy IS OIPEAEICHUS] MOIIHOCTH AIEKTPHUIECKOIT
MAIlUHBL.

10. Yemy npomnopuroHalieH JUHAMHYECKHI MOMEHT HHEPIIUU
JIEKTPUIECKON MaIINHBI?

11. Yemy nponoplMoHajeH y aCHHXPOHHBIX JBUTaTeNel, HarpeB
0OMOTKH TIpH TTycKe?

12. Kak u3MeHseTCs OTHOCUTEIBHBIN TOK XOJIOCTOTO X0O/a MPH IyCKe
JIEKTPUUECKON MaIINHBI?

13. Yro npecraBisieT coO0H cepusl JIEKTPUUESCKUX MaIUH?

14. YT0 IOIKHEI OBITH IIPETyCMOTPEHO B CEPUH ATEKTPUIECKON
MAIIIHBI AT BCEX HeOOXOIMMBIX YaCcTOT BPAIICHUS U HATIPSHKECHIH?
15. C kako# UIMHOM cepJieYHUKA BBITIOIHAETCS Y MAllIH TOCTOSIHHOTO
TOKa KaXkKAblil Tunopasmep?

16. Kakoii Hapy>KHBI! TUaMeTp UMEIOT Y MAlllUH IEPEMEHHOIO TOKa
JIMCTHI CTATOpa OJHOTO M TOTO K€ THIIOpPa3Mepa MPH Pa3HBIX YUCIaxX
MOJIFOCOB?

17. Yem ompenensieTcst yIydlIeHne TEXHUKO-9KOHOMUYECKUX
noKa3arenaeil MpOeKTUPYEMbIX AIIEKTPUYECKUX MAIIMH?

18. HazoBHUTe OCHOBHBIE MOKA3aTENIM U CBOWCTBA HEOPraHUUECKUX
BOJIOKHHMCTBIX MaT€pUaJIOB, OCHOBA KOTOPBIX — CTEKJIOBOJIOKHO HUIH
acOecT.

19. HazoBuTe OCHOBHEIE ITOKA3aTEIN U CBOMCTBA CITIOIIHBIX
MaTepHaNIoB, 0A3UPYIOMINXCS HA IUIIAHON WU JPOOJICHHOM CITIOJIC.
20. HazoBuTe OCHOBHBIE [10KA3aTENIN U CBOWCTBA IJICHOUHBIX U
OyMaXHBIX H30JISIIMOHHBIX MATEPHAJIOB U3 CHHTETHIECKUX CMOII.

21. IIpuBeiuTe OCHOBHBIE BCIIOMOTaTeIbHbIE MaTepHAaIbl,
UCTOJIb3YEMBbIE AJISI MEXaHUYECKOTO

KpeTIeHNs] 0OMOTOK WIJIM OTACIBHBIX COOPOYHBIX €IUHHIT
3NIEKTPUYECKUX MaIINH

22. C 4ero HaYMHACTCS KOHCTPYHPOBAHUE OOLINX BUIOB
ANMEKTPUISCKUX MAIINH?

23. YewMm ompenensieTcst TPy J0€MKOCTb U3TOTOBICHUS 3JEKTPUUECKUX
MaruH?

24. Kakue OCHOBHBIE UCIIOJIHEHUS 110 CTEIIEHH 3aLIUTHI SBISIFOTCS Y
MaIllUH IEPEMEHHOTO TOKa?

25. C uero HaYMHAIOT Pa3pabOTKy KOHCTPYKIIMU MAIIMH IEPEMEHHOTO
TOKa (KpOME aCHHXPOHHBIX JIBUraTeseii ¢ (pa3HbIM POTOPOM) TI0
JTAHHBIM 3JIEKTPOMAarHUTHOTO pacueTa’?

26. C gero HAYMHAIOT Pa3pabOTKy KOHCTPYKIIMH MAIIUH OCTOSTHHOTO
TOKa?

27. UeMy paBHO NpEAEIBHO AOIMYCKAeMOE NPEBbIILIEHUE TEMIIEPATYPBI
00MOTOK 3JEKTPHYECKNX MAIINH JUIS KJIacca HarpeBOCTOHKOCTH
nzonsiuu B?

28. UeMy paBHO NpeAesbHO A0MYCKaeMOoe NPEBbILIEHUE TEMIIEPATYPhI
00MOTOK 3JIEKTPUYECKUX MAIINH JUIS KJIacca HarpeBOCTOHKOCTH
nzomsiuuu F?

29. YUemy paBHO MpeAesbHO AOMYCKaeMOe MPEBbIILIEHUE TEMIIEPATYPhI
00MOTOK 3JIEKTPUUECKHUX MAIIKH JUIsl Kjlacca HarpeBOCTOMKOCTH
n3omstiun H?

30. Yemy paBHBI IpeACTBHO AOIIyCKaeMBbIe TEMIIEPaTyphl
M30JIIIUOHHBIX MaTEPHANIOB PA3JIMUHBIX KJIACCOB HATPEBOCTOMKOCTH
n3onsauuu’?

31. Uemy paBHBI IPEAEIBHO AOIIYCKAEMbIE TEMIIEPATYPHI
W30JIIIUOHHBIX MaTepHaOB PA3IUUHBIX KJIACCOB OOMOTOK
3IEKTPUYECKUX MaIIUH?

32. YeMy paBHO MaKCHUMAaJIbHO JOITYCTUMOE OTHOIICHHE
KOHCTPYKTHUBHOM ATHHBI CEpACIHUKA

cTaTopa K BHyTpEHHEMY JUaMeTpy cepleuHuKa cratopa?

33. Kak BeIOHpaeTCs BO3IYIIHBIN 3a30p MEXKITy CTATOPOM U POTOpOM?
34. Yemy paBHa JJIMHA CEplEYHUKA pOTOpa?

35. Yemy paBHO cpeaHee 3HaUCHHE MarHUTHOW MHIIYKIMU B 3y0Iax
cratopa?

36. Uemy paBHBI IOTEpU B 0OMOTKE CTaTOpa MPH MaKCUMAITLHON
JOIMyCTUMOM Temmeparype?

37. UeMy paBeH yIeIbHBINA TEIJIOBOM MOTOK OT MOTEPh B AKTUBHOU
4acTH OOMOTKH H OT IIOTEPh

B CTQJIM, OTHECEHHBIX K BHYTPEHHEH MOBEPXHOCTH OXJIAKICHUS
aKTUBHOM yacTu cratopa?




38. UeMmy paBHO IpEBBIIMICHUE TEMIIEPATYPbI BHYTPEHHEH ITIOBEPXHOCTH
aKTHBHOM 4acTH CTaTOpa HaJ TEMIIEPATYpoil BO3IyXa BHYTPH MAlLIHHBI?
39. YUemy paBHa Macca KOHCTPYKLIMOHHBIX MaTepHAJIOB IBUTATEIsA?

40. Yemy paBeH IMHAMUYECKUM MOMEHT UHEPLIMU KOPOTKO3aMKHYTOIO

portopa?

5.3. OueHo4yHbIe MaTepUaJIbl, MCIOJIb3YyeMble 15 Ik3aMeHa (0n1eThl, TECThI U T.11.)

OK3aMeHAMOHHBINA OUIIET MO AUCHHUILTHHE BKIOYACT B CeOs 1Ba TCOPETUUSCKUX BOIPOCHI U 33/1a4y [0 TEMaM, H3JI0KEHHBIM B 4
pasnene nanHoi PIT/I. buseTsl xpaHsaTcs Ha Kadenpe U YTBEP)KACHBI €€ 3aBE Ty FOIIIM.

ITpumMepsl 3a/1a4 Ha IK3aMEH:

3amaga 1. Tpexda3Hslii critoBoi nmoHmwKaronmit Tpancdopmarop SHoM=1000 kBA, HOMHHaNEHOE HaNpsDKEHHE MEPBUYHON 0OMOTKH
Ulrom=10 kB, HOMHHaTBHOE HampspKeHHUE BTOpHIHOI 00MoTKH U2HOM=0,4 KB, HampsoxeHns KOpOTKOro 3aMbeIkaHuS Uk3=8 %, TOK
xonocroro xoaa [xx=2 %, norepu xonoctoro xoga Pxx=3 kBT, norepu xopoTkoro 3ambikanus Px3=10 kBT, cos®2=0,8. [Ilepuunas
¥ BTOpUYHAs 0OMOTKH COEAMHEHBI B «3Be3Ly». Onpenenuts ko3 GUueHT TpaHchOopMaliy U IapaMeTphl CXEMbI 3aMEIICHHS.

3amaga 2. /Iy aCHHXpOHHOTO ABUTATENS € (pa3HBIM POTOPOM CO CIEIYIOIMUMHI HOMUHAIBHBIMU JaHHBIMU: PHOM=30 kBT;
Unom=380 B; nnom=725 06/mun; I1rom=71,6 A; r1=0,136 Om; x1=0,225 Om; 12HOM=74,3 A; E2HOM=257 B; 12=0,0593 OMm;
x2=0,174 Owm; ko3 durnmeHT Tpanchopmamu HanpspkeHus ke=1,41 paccauTaTh ¥ MOCTPOUTH MEXaHUIECKUE U
3JIEKTPOMEXAHIMUECKHE XapaKTePUCTUKH

3amada 3. J[ys aCHHXpOHHOTO JBUTATEINS ¢ Pa3HBIM POTOPOM CO CIICAYIOIINMH HOMHHAIBHBIMU TaHHBIMH: PHOM=22 KBT;
Unom=380 B; nHom=965 06/muH; [1HOM=55 A; r1=0,19 OMm; x1=0,31 Om; [2HOM=61 A; E2HOM=225 B; 12=0,066 OM™m; x2=0,23 Om;
k03¢ dunueHT TpaHchopmanuu HanpspkeHus ke=1,6 onpenenuTs BeIMYHHY ITyCKOBOTO CONPOTUBICHHUS I 00eCeUeH s
HOPMAJIBHBIX YCIIOBUIT ITycKa 03 HAarpy3KH.

3amaga 4. ACHHXPOHHBIH JBHTATeINb ¢ (ha3HbIM poTopoM Tuma MTF412-8 nMeet cienyromue HOMUHATIBHBIE aHHBIE: PHOM=26
kBT; Unom=380/220 B; nnom=715 06/mun; r1=0,182 Om; x1=0,313 Om; I2HOM=68 A; E2HOM=266 B; r2=0,095 OMm; x2=0,231 OMm;
ko3 dunnent tpanchopmauu HanpspxkeHuit ke=2,03. OnpenesuTs BENNYUHBI ITyCKOBBIX CONPOTUBICHUH 1 IOCTPOUTH ITyCKOBYIO
JuarpaMmy Ajs Iycka B 4 CTYNEHH.

3anava 5. Acunxponnslii nurarens Tuna MTKH211-6 umeer cieayromue napamerpsl: PHom=11 kBt; UlHoM=380 B; naom =920
06/muH; [1THOM=0,82; cos[1THOM=0,78; r1=0,415 Om; x1=0,467 Owm; r2°=0,824 Om; x2°=0,708 Om. Onpenenure NOTepy B
HOMUHAITEHOM PEXHIME.

3amada 6. J[puratens MOCTOSHHOTO TOKA C HE3aBHCUMBIM BO30YK/ICHHEM MPUBOMT BO BpAllICHUE NOIbEMHYIO Je0eaKy. PHOM=25
kBt; Unom=220 B; Inom=132 A; nHom=1500 06/mMuH; R cym=0,0828 Om. [TocTponTh MEXaHUIECKYIO H IIEKTPOMEXaHUIECKYIO
XapaKTePUCTUKU.

3amaua 7. J{yis gBUraTessi MOCTOSTHHOTO TOKA ¢ HE3aBUCHMBIM BO30YKIICHHEM ¢ HOMHUHAIBHBIMH JaHHBIMU: PHOM=9 KBT; UHOM=220
B; Inom=48 A; nHoM=900 06/MuH; Rst cym=0,348 Om. PaccunTath ImycKoBbIE COMPOTUBICHHS I HOPMAJIBHBIX YCIOBUH IIyCKa.
Yucno cryneHnei BBIOpaTh CaMOCTOSTENBHO

HpI/IMepBI BOIIPOCOB SaZ[aHI/Iﬁ KOMIIBIOTCPHOI'O TECCTUPOBAHUSA

Bpaiuaromiasicst 4acTb JIEKTPOABUraTEe sl HA3bIBACTCS:
cTaTop

HUHIYKTOD

AKOPb

potop

[Noscuute, Ha KakOM (HH3UIECKOM SBJICHIH OCHOBAH IIPHHITUI paOOTHI SJIEKTPOABUTATEIIS, KaK IPeoOpa3oBaTelIs 3IeKTPHIECKOH
SHEPIUU B MEXaHUYECKYIO

SBJICHUE B3aUMOJAEUCTBUS IPOBOAHUKOB C TOKOM M MarHUTHOTO MOJIs (IIPaBHIIO «JIEBOU PYKI»)

SBJICHNE BO3HUKHOBEHHS BOKPYT IIPOBOJHUKA C TOKOM MarHUTHOTO HOJIA (TIPaBHIIO «OypaBUMKa)

SBJICHUE 3JIEKTPOMATHUTHON WHIYKIUH (TIPABUIIO «IIPABOH PYKH»)

IMosicanTe, Ha KaKOM (PU3NYECKOM SIBICHHH OCHOBAH ITPUHIINAI pabOTHI IEKTPUIECKOr0 TeHEPaTopa, Kak mpeoodpa3oBaTels
MEXAHUYECKOH SHEPIUU B 3JIEKTPUUECKYIO

SBJICHUE B3aUMOAEHUCTBUS IPOBOAHUKOB C TOKOM M MarHUTHOTO MO (IIPaBUJIO «JIEBON PYKI»)

SIBJICHHE BO3HUKHOBEHHS BOKPYT IIPOBOJIHUKA C TOKOM MarHUTHOTO IOJIs (TIpaBHUIIO «OypaBUHKay)

SBJICHUE 3JIEKTPOMATHUTHOH WHIYKINH (TIPABHIIO «IIPABOH PYKH»)

HOSICHI/ITG, Ha KakKOM (1)I/I3I/I'{CCI(OM SABJICHUU OCHOBAaH IPHUHIIUIT pa6OTLI 00MOTOK B036y)I(,HeHI/I$I QJICKTPUYCCKUX MalllUuH,




[IpeHa3HAYEHHBIX JJI1 CO3JAHUS MArHUTHBIX MOJIEH

SBJICHUE B3aUMOAEUCTBUS IPOBOAHUKOB C TOKOM M MarHUTHOTO MO (IIPaBUIIO «JIEBOM PYKI»)
SBJICHHE BO3HUKHOBEHHSI BOKPYT IIPOBOJHHUKA C TOKOM MarHUTHOTO MOJIA (TIPaBHIIO «OypaBUMKay
SBJICHUE 3JIEKTPOMATHUTHON WHIYKIUH (TIPABUIIO «IIPABOH PYKH»)

VY cnoBust napajuienbHON paboThl TpaHCHOPMAaTOPOB

PaBEHCTBO BTOPUYHBIX HANIPSHKEHUH U 4aCTOT

HAXOJIUTCS B OJJHOM IOMEIEHUH U OBITh Pa3TMYHON MOIIHOCTH

BTOPHYHBIE HANPSDKEHUS paBHbI, IPUHAAJIEKAT K OAHOM rpymme, oanHakoBble UxX
onuHakoBbie UXX, paBHbIC 110 MOIITHOCTH

[NepeuncnuTe crocoObl PeryIMpOBKH TOKa B CBAPOYHBIX TpaHChopMaTopax
WU3MEHEHUEM TIEPBUYHOTO HANPSKEHHS

W3MECHEHUSM YHCIIa BUTKOB BTOPHYHOW OOMOTKHI

U3MEHEHHEM aKTHBHOTO COMPOTUBICHHUS

WU3MEHEHUEM MH/IyKTHBHOTO CONPOTUBIICHUS

N3MEHEHHEM EMKOCTHOTO COIIPOTHBIICHHS

06nacTs npuMeHeHus TpanchopmaTopa

JUISL ©3MEPEHHS] MOILITHOCTH

JUISL I3MEHEHUS MOIITHOCTH

JUISL U3MEHEHHUS HAIPSDKEHHS

JUISL NI3MEHEHUS! HAaIIPSDKCHUS C COXPaHEHUEM YacTOT
JUTSL I3MEHEHHUS JacTOT

Yem oTanyaeTcs TpaHCPOpMaTOp OT aBTOTpaHchopmaropa?
KOJIM4ECTBOM 0OMOTOK

OTCYTCTBHEM DJICKTPHUECKOI CBSA3M MEXIY 0OMOTKaMH
TOJIIIHON JIUCTOB MAarHUTOIIPOBOJ

MarHuTHBIM IIOTOKOM

4acTOTOH

CKonbKO cTep)kHel uMeeT TpexdasHblil Tpanchopmarop?
OJMH

JBa

TpU

IECTh

Kaxyto 3aBHCHMOCTb yCTaHABIMBAET BHEITHAS XapaKTePUCTHKA TpaHChopMaTopa?
U2=f(12)

U1=f(11)

12=£(12)

U1l=f(U2)

U2=f(U1)

B pexmMe X0I0CTOro X012 4eMy paBeH TOK B IEPBUYHON 00MOTKe TpaHChopmaTopa?
HOMHHAJIBHOMY

50% OT HOMHHAJILHOTO

2-3%0T HOMHHAJIBHOTO

TOK OTCYTCTBYET

TOKY BO BTOPUYHOH 0OMOTKE

UYro cocTaBisieT akTHBHYIO 9acTh TpaHChopMaTopa?
MarHUTONPOBOA U OOMOTKH

BBOJIHOE yCTPOHCTBO

nepBUYHAsT 0OMOTKA

Harpyska

KOpITyC

Ecmm W1 — uncio BUTKOB nepBUYHOI 00MOTKH, @ W2 — 4HCII0 BUTKOB BTOPUYHONH OOMOTKH, TO TPAaHC(HOPMATOP SIBISIETCS
MOHIDKAOILIUM, KOTAa!

WI1>W2

WIi<w2

W1+W2=0

Wi=w2

Ecmu W1 — 4ncio BUTKOB NepBUYHOI 00MOTKH, @ W2 — 4HCII0 BUTKOB BTOPUYHONH OOMOTKH, TO TPaHC(HOPMATOP SIBISIETCS
MOBBIMIAIOIIUM, KOT/a:




WI>W2
WIi<w2
WI1+W2=0
WI1=W2

Ha xaxoM 3akoHe OCHOBaH MPUHIIMIT ACHCTBUS TpaHchopMmaropa:
3akoH OMa

3akoH Jxoyns-JleHua

3aKOH 3JIEKTPOMArHUTHOM WHIYKIIMH

3akoH Kyiona

MarsutonpoBoj TpaHcpopMaTopa U3TOTOBISIETCS U3:
AIIOMUHUS

ANEKTPOTEXHUYECKOM CTaIn

MEau

qyryHa

Kakue moTepy MOIIHOCTH B CHIIOBOM TpaHc(opMaTope 3aBUCST OT €ro Harpy3KH
MOTEPH C CePICUHUKE

MOTEpH B 0OMOTKaX

00a BuIa 3aBUCST

00a BHIa HE 3aBUCST

Kakwue moTepy MOIIHOCTH B CHIIOBOM TpaHC(HOPMATOpPE HE 3aBUCAT OT €r0 Harpy3KH:
MOTEPH C CePACUHIKE

noTepu B 0OMOTKaxX

00a BHJa 3aBUCAT

00a BH/Ia HE 3aBUCST

Vxaxure BCJIMYUHY, KOTOpas onpeaAC/IICT NHAYKTUBHOC COIIPOTHUBIICHUC TpaHC(bopMaTopa:
TOK XOJIOCTOI'0 Xo0/J1a

IMOTEPU XOJOCTOTO XO0Ja

HaIrpspKEHUE KOPOTKOI'o0 3aMbIKaHU S

MOTEPH KOPOTKOI'O 3aMbIKaHUA

YkaxuTe BeIUUUHY, KOTOpast OIpeesieT akTUBHOE COMPOTHBICHUE TpaHC(hopMaTopa:
TOK XOJIOCTOTO X0/1a

HOTEPHU XOJIOCTOTO X0J1a

HAIPSHKEHNE KOPOTKOTO 3aMbIKAHUS

HOTEPH KOPOTKOT'O 3aMBIKaHUS

VYkaxure BeIHINHY, KOTOPas ONpeessieT HHIYKTHBHYIO MPOBOIUMOCTH TpaHChopMaTopa:
TOK XOJIOCTOIO X0/Ja

MOTEPU XOJIOCTOrO X0Aa

HaMpsDKeHHE KOPOTKOTO 3aMBbIKaHHS

MOTEepU KOPOTKOTO 3aMbIKAHUS

Cnoco6 coennHenus 0OMOTOK Tpex(a3Horo TpancdopmaTopa U (Ha30BbIi CIBUT MEXITY BEKTOPaMHU BBICOKOTO 1 HU3KOTO
HaNpsDKEHUH BIUAET Ha!

TPYIHILy COeJUHEHH 0OMOTOK TpaHc(hopmaTopa

HOTEpH B TpaHchopmaTope

MarHATHBIA TIOTOK B CEpACIHHKE

croco0 peryIupoBaHus HAPSHKSHUS

VYKaKuTe BO3MOXKHOE YHCIIO TPYIIIT COSTUHEHUs] 00MOTOK TpaHc(opMmaropa:
3

5
10
12

Envnuneil naMepeHrs MarHuTHOTO MOTOKA B cepAeUHHKe TpaHchopMaTopa sIBISETCS:
Awmnep

Bebep

Awmnep/meTp

Tecna

Envaunnei naMepennss HaMarHHIUBaloIe CHUITb 00MOTOK TpaHc(hopMaTopa SIBISETCS:
Awmrnep




Bebep
Awmrmep/mMeTp
Tecna

N3menenue xod¢puirenta TpanchopMalui peryiupyemMoro TpanchopmMaTropa oCcyuiecTBIsSeTC:
M3MEHEHUEM YHCIIa BUTKOB OOMOTKH BBICOKOTO HAIIPSKEHHS

M3MEHEHHEM YHCIIa BUTKOB OOMOTKH HU3KOTO HATIPSDKCHUS

U3MEHEHHEM HAMarHUYeHHOCTH CepAeYHUKA

U3MEHEHHEM CII0co0a COeAMHEHHsT 0OMOTOK

AsroTpaHcopMaTop OTIAMIAETCS OT TpaHCHOpMATOpa TEM, UTO:
perynupoBaHue TpaHc(hOopMaTopa OCyLIeCTBISETCS aBTOMATHYECKH
OTJINYAETCS CIIOCO0 COEJMHEHUSI OOMOTOK

MMeeT MEHBIINE TOTEPH MOITHOCTH

UMEEeTCs MEKTPUIECKast CBA3b MEXKIy OOMOTKaMH

YKaxuTe NpaBUIbHOE 3HAUYCHHE TIOTEPh MOIIIHOCTH B IByX0OMoTOo9HOM TpaHcdopmarope 10/0,4 kB Su=160 kBA dPx=0,31 kBt
dPx=2,27 kBT npu ero pabote ¢ koaddurmentom 3arpysku k3=0,7:

1,42 xBr

2,58 kBT

2,42 kBt

1,9 kBt

KaKyIO 3aBUCHMOCTDb YCTAHABJIMBACT CKOPOCTHAA XapPaKTCPUCTHUKA ACHHXPOHHOTO JIBI/IF&TGJ'[S[?
TOKa cTaropa oT MOJIC3HOU MOITHOCTH

CKOPOCTHU Bpalll€HUs OT CKOJIbXKCHU L

TOKa poTopa OoT MOJIE3HOM MOIIHOCTH

HampsyKE€HUA OT MOITHOCTH

HET MPaBUJIBHOT'O OTBETA

Kakumu mapameTpamu OnpeaesisitoTCs MyCKOBBIE CBOMCTBA JBUTATEIS
3HaYeHHEM ITyCKOBOTO TOKa © MOMEHTA

3HaYeHUEM HOMHUHAJILHOIO TOKAa U MOMEHTA

CKOJIBXKCHHUEM M CKOPOCTBIO BpaIICHHUS

K1 ¥ cosd

3HAaYE€HHEM HOMHHAJIBHOTO TOKA ¥ MOIIHOCTH

Kakx MOXHO H3MEHUTH CKOPOCTD BpallICHUA aCUHXPOHHOI'O JABHUTAaTCIIA C (i)aSHBIM pOTOpOM?
NU3MCHCHUEM HAIIPSKCHUA

HU3MCEHEHHUEM 4aCTOThI TOKA pOTOpa

U3MCHCHHUEM JIaBJICHUA HAa KOHTAKTHBIC KOJIbIla

NU3MCHCHHUEM CONIPOTUBIICHUSA B LIETIU pOTOPA

N3MCHCHHUEM HAITpaBJICHUS TOKA

Mo>eT JI POTOp ACHHXPOHHOTO JIBUTATENIsI BPAIAaThCsl CHHXPOHHO C MATHUTHBIM TI0JIEM cTaTopa’?
MOXET

HE MOXET

MOXeT, 0e3 Harpy3ku

MOXET IIPH HU3KHX 000poTax

MOXET MPH HU3KHUX YaCTOTax

ACHHXpOHHBIfI JABHUTaTCJIb HA3bIBACTCA aCHUHXPOHHBIM H3-3a HCCOBIAACHU A CKOpOCTeﬁ BpalICHUSA:
MAarduTHOTO MOJIA CTaTOpa U MAarHUTHOTO IIOJI pOTOpa

poTopa U €ro MarHuTHOTO MOJId

pOTOpa ¥ MarHUTHOTO MOJIS CTATOpPA

craropa u poropa

Eciu HOMHHAIBHAS YacTOTa BpalleHHUsI ACHHXPOHHOTO ABUTraTes st nHoM=1420 00/MUH, TO 4aCTOTa BpallleHHs] MATHUTHOTO OIS
COCTaBJISIET:

3000 06/MuH

600 00/MuH

1500 06/Mun

750 06/MuH

JBurareis ¢ pazHbBIM POTOPOM OTIIMYAETCS OT ABUTATEIIS ¢ KOPOTKO3aMKHYTBIM POTOPOM
HaJIMYHeM KOHTAKTHBIX KOJICII ¥ IIeTOK

HaJIMYUeM T1a30B JUIS OXJIXKACHHUS

YHCIIOM KaTylIeK cTaTopa




CXeMO¥ MOJKIIOYeHUSI 0OMOTKH CTaTOpa

Hampasnenue BpamieHuss MarHUTHOTO TOJISI ACHHXPOHHOTO JIBUTATEJS 3aBUCUT OT:
nopsiika YepeoBanus (a3 HAMmpsHDKEHUs cTaTopa

BEJUYHHBI ITOJIBOJIUMOTO TOKA

BEJIMYHMHBI TI0JIBOJIMMOTO HATIPSKEHUS

YaCTOTHI MUTAIONIENH CETH

MaxkcumainbHas 9acTOTa BpallleHUs] MArHUTHOTO TMOJIsl ACHHXPOHHOTO JBUraTess MpH MPOMbIIIIeHHO# yactote 50 [11 cocTaBnser
1000 06/MuH
6000 06/MuH
1500 06/MuH
3000 06/MuH

Jnis co3nanus Bpallaromerocs MarHUTHOTO TIOJIS aCHHXPOHHOTO JABUTATENS HEOOXOAUMBI CIIEIYIOLIHE yCIOBUS:
HaJIMYUE OJTHOM OOMOTKHU U BKJIFOUCHHSI €€ B CETh IEPEMEHHOTO TOKA

MIPOCTPAHCTBEHHBIH CIBHUT TPeX 0OMOTOK U (pa30BbIi CABUT MIEPEMEHHBIX TOKOB B HUX

MPOCTPAHCTBEHHBIN CIBUT TPeX OOMOTOK U BKIIFOUEHHUE UX B IS MOCTOSIHHOTO TOKA

BKJIIOUEHHE OOMOTKH CTAaTOpa B CETh TpeX(a3HOro ToKa, a poTopa B LENb IOCTOSIHHOTO TOKa

[Ipu mycke acCHHXPOHHOTO JBUTATEIIS MIEPEKIIIOYEHIEM CTATOPHOH 0OMOTKH €O 3B€37bI Ha TPEYTONBHHUK ITyCKOBOW MOMEHT I10
CPaBHEHHUIO C MOMEHTOM IIPU MPSIMOM ITyCKe IIPU OAMHAKOBOM HANPSDKCHUU CETH:

YMEHBIIUTCS B pa3a

YBEIHYHUTCS B pasa

yMeHbIIUTCA B 3 pasa

YMEHBIIUTCA B 2 paza

Harpysky acHHXpOHHOTO TeHepaTopa, paGOTAIOMIETO MapPaUIEIBHO C CETHIO MOJKHO YBEIHIHUTh:
YBEIIMYCHNUEM YaCTOTHI BpAIICHUS IPUBOJHOI'O ABUTATEISA

YMEHBIIEHHEM YaCTOThI BPAIIEHUS TPUBOIHOTO IBUTATEIIS

OTKJIKOUCHHUEM ITPUBOJHOTO ABUTATECIIA

YMEHBIICHUEM HAIIPSAKECHUA CCTU

O0OMoTKa BO30YK/ICHHS, PacIIoI0KEeHHAs: Ha pOTOPE CHHXPOHHOM MAIIHHBI, TOJKITI0YACTCS K HCTOYHUKY:
MIOCTOSTHHOTO TOKa

HPSMOYTOIBHBIX UMITYJIECOB

Tpex(a3HOro HANPSHKEHHS

0HO(A3HOTO CHHYCOUTAIIEHOTO TOKa

OOMOTKa cTaTopa CHHXPOHHOTO JIBUraTelIs MOAKIFYACTCS K HCTOYHHKY
MOCTOSIHHOTO TOKa

MPSIMOYTOJILHBIX UMITYJIHCOB

Tpex($hazHOTO HATIPSHKEHUS

0HO(A3HOTO CHHYCOUTAIIBHOTO TOKa

Ykaxute HEBEPHOE YTBEPKICHUE O XapaKTEPUCTUKE CHHXPOHHOW MAIINHBI:

Yy CHHXPOHHOI1 MaIllIHBI 4aCTOTa BPALICHUS HE 3aBUCHUT OT YaCTOTHI TOKA C CETH

00MOTKa BO30YKJICHHS IIUTACTCS TOCTOSTHHBIM TOKOM U PacIoioKeHa Ha POTope

poTop ObIBaeT HESIBHOIIOIIOCHBIM (TypOOT€HEpaTop) U SABHOMOIIOCHBIM (THAPOTeHEPaTOp)
CKOPOCTH BpAIICHUS pOTOPA COBIAIAET CO CKOPOCTHIO BPALLICHHS OIS

UeM oTaMuaeTcs reHepaTop MOCTOSTHHOTO TOKA OT ABHUIATENsl IOCTOSHHOIO TOKa?
BHEIIHUM BUJOM

OTCYTCTBHEM KOJLIEKTOP

00MOTKaMH SIKOpS

JIBUTATEIIb MTOTPEOIIIST SHEPTHIO a TeHEPaTOp BEIPabaTHIBAET

JIBUTaTeJIb HE UMEET JONOIHUTEIbHBIX IIOII0COB

B deM 0coOeHHOCTH ITycka ABUTaTeNIs HOCTOSIHHOTO TOKA

B POTOPHYIO IIeTTh HEOOXOANMO BKIIIOUUTH JOOABOYHOE COIPOTHBIICHNE
HaIIPSDKEHNE €ro IOCTOSHHO ITOBBIIIACTCS

JIBUTATEIb MPEABAPUTEIEHO HEOOXOIMMO IIPUBECTH B JBHIKEHHE

Ha BpeMs ITyCKa OTKJIIOYNTH METOYHBIN MEXaHU3M

Ha BpeMs ITyCKa OTKJIIOYUTh 0OMOTKY BO30YKICHUSI

HasnadeHune TaxoreHepaTopa MOCTOSHHOIO TOKa
Juia reepupoBanus OJ1C Manoil BeIMYHUHBI
JUISL U3MEPEHUs AEKTPUIECKUX CUTHAIOB




JUTL U3MEPEHUA YaCTOThI BpAIllEHUA 110 BEJIMYNHE BBIXOAHOTO HAIPSXKCHUA
AJIL UBMCPEHUS ITapaMCTPOB ,Z[BPII‘aTCHefI
ATl TCHEPHUPOBAHUA IICPEMCHHOI'O TOKa

Kaxkoe BrusiHuE OKa3bIBaeT peakiys sIKOps Ha paboTy CHHXPOHHOM MalIuHbI?
yXyJlIaeT CBOICTBA MAllIMHBI

HE OKa3bIBAcT BIMSHUE

yIydiaeT KauecTBa MaIlIUHEI

BeJIET K EPErpeBy

YBEIHMYNBAET 000POTHI

Ha3zHaueHne CHHXPOHHOTO KOMIIEHCATOPa
JUIst HOTpeOIIeHNT peaKTHBHONW MOIITHOCTH
JUISL KOMIIGHCHPOBAHMS aKTUBHOW MOIITHOCTH
JUISl TCHEPUPOBAHUS PEAKTUBHON MOIIHOCTH
JUIS TIOBBILLIEHUS] HANIPSDKEHUSI B CETU

JUTS TCHEPUPOBAHUS aKTHBHOW MOITHOCTH

Peaxius sskopst CHHXPOHHOTO TeHepaTopa, paboTarolero Ha YUCTO aKTUBHYIO HAarpy3Ky, sIBISETCS:
HPOJOIBbHO-HAMarHU4UBAOLIeH

HONIEPEYHON

IIPOAOJIBHO-Pa3MarHU4KBaOLICH

HnonepeYHo—HaMarHu4uBarouei

Jlns obecreueHNS TOCTOSHCTBA HAIPSDKEHHS TOK BO30Y KACHUSI CHHXPOHHOTO TeHEpaTopa IpH yBEITHUCHUH aKTHBHO-UHYKTHBHON
Harpy3KH CIEeayeT:

YMEHBIIATh

YBEJIUYUBATh

OCTaBJIATb IIOCTOSIHHBIM

YBEJIMYMBATh HACTOJIBKO 7K€, KaK U IIPY YMCTO aKTUBHOM HarpysKe

PerynupoBanue aKTHBHOI MOITHOCTH CHHXPOHHOTO T€HEPaTOpa, pabOTarOMETO MapajIeIbHO ¢ MOIHOM CEThI0, IIPOBOIMUTCS:
U3MEHEHUEM TOKa BO30yXKJIEHHUs r'eHepaTopa

WU3MEHEHHEM MOMEHTA PHBOJHOTO JIBUTATEIIS

W3MEHEHHEM HaIlPSHKSHUS

U3MEHEHHEM K03 GUIIMEHTa MOITHOCTH

PerynupoBaHue peakTUBHON MOIIHOCTH CHHXPOHHOTO T€HEPaTopa, paboTaroNIero NapaiebHO ¢ MOLIHOM CEThIO, IPOBOAUTCSL:
W3MEHEHHEM TOKa BO30YKACHUS TeHepaTopa

HU3MEHEHUEM MOMEHTA IIPOBOJHOIO JIBUIaTEIIs

MU3MEHEHUEM HaPSHKCHUS

U3MEHEHHEM 4acTOThl BPALLEHHSI IPUBOIHOTO IBUTATEIIS

ITpu acHHXPOHHOM IMyCKE CHHXPOHHOTI'O ABUTATENs 0OMOTKY BO30YKICHUS:

OCTaBIIAIOT PA3OMKHYTOH;

3aMBIKAIOT Ha conpoTuBiieHHe B 10 pa3 OombIIe COMPOTHUBICHU OOMOTKH BO30YKICHUS
3aMBIKaI0T HAKOPOTKO

3aMBIKAIOT Ha CONpOTUBICHUE B 50 pa3 OoiblIe CONPOTUBICHUS OOMOTKH BO30YKICHUS

DNEeKTPOMAarHUTHBI MOMEHT CHHXPOHHOTO JBUTATENS CO3/1AETCSI:
WHIYKTHUBHOW COCTABIISIFOIICH TOKA, SIKOPS

IMOJIHBIM TOKOM

AKTUBHOM COCTaBIISIONIECH TOK

€MKOCTHOM COCTaBJIAIONIEH TOKa

Uro noHUMaeTcs MoJ peakueil sKops CUHXPOHHOM MallluHbI?
BO3/I€HCTBUE MarHUTHOT'O IOJIS pOTOpA HA TOK CTaTopa
Bo3xeiicteue MJIC poTopa Ha MarHUTHOE TOJIE CTaTOpa
BO3JICHICTBIE MarHUTHOTO IIOJIS CTATOPa Ha TOK BO3OYKICHUS
BozzaelictBue MJIC craTopa Ha MarHUTHOE T10JIE POTOpa

Kaxkast yacTb CUHXpOHHOH MaIllMHBI Ha3bIBAETCS IKOpEeM?

poTop

MarHUTONPOBOJ

9TOT TEPMHH UCIIOJIB3YIOT TOJBKO B MAIlIMHAX IMOCTOSIHHOTO TOKa
CTaTop

KakoBa yactora nuratomeii ceTu, €Ciid poTop CHHXPOHHON MAaIlIMHBI ¢ ABYMsI TapaMU MOJIFOCOB BpalaeTcs co ckopocThio 6000




06/MuH?
100

50

250

200

150

Ot gero 3aBucut KI1J] anekTpudeckoi MaruHeI?
OT NEPBUYHOTO HAIIPSDKCHUS

OT BEJTMYUHEI OTEPH B CTAIN U MEIH

OT BEJTMYUHBI CKOIBXKCHUS

OT CKOPOCTH BpaIeHUs

OT HalpaBJICHUS BPAILICHUS

J1s1 4ero CIyKUT KOJUIEKTOP B MAIlIMHAX MOCTOSHHOTO ToKa? [ KpemneHust 00MOTOK poTOp
JUISL BBIIPSIMJIEHUS IEPEMEHHOTO TOK

JUIS KOHTAKTa CO IETOYHBIM MEXAHU3MOM.

JUISL COeTMHEHUS POTOPHOI U CTAaTOPHOH OOMOTKH.

JUISL IEHTPOBKU SKOPS

SIxopeM HazbIBaeTCsA:

Bpalaromascs 4actb 3J'ICKTpI/I‘~IeCKOI‘/’I MalIuHBbI

4acTh NEKTPUIECKON MalllMHbl, B 0OMOTKE KoTopoi HaBoautcst D/1C

4acCTb BHCKTquCCKOﬁ MalIuHBbI, 00MOTKa KOTOpOI71 co3aacT OCHOBHOM MarHUTHBIN ITOTOK
HCIIOJABWXXHAA 4aCThb 3J'I€KTpH‘I€CKOfI MalIuHBbI

WHayKTOPOM Ha3bIBACTCS:

BPAIAIOIIAsCS YaCcTh EKTPUISCKON MAIITIHBI

9acTh JIEKTPUIECKON MalIMHBL, B 0OMOTKe KoTopoi HaBoauTcst D/1C

9acTh JCKTPUICCKON MaIIMHBI, 0OMOTKA KOTOPOH €03/[aeT OCHOBHOM MarHUTHBINA MOTOK
HETIOJIBMDKHAS YacTh dJICKTPUICCKON MAITHHbI

OCHOBHOM MarHUTHBIN ITOTOK MAIIKHEI IIOCTOSHHOIO TOKA CO31a€TCs:

0OMOTKO# BO30YXIeHHS OOMOTKOM SIKOPSI

00MOTKO#H 100aBOYHBIX ITOJIFOCOB KOMIIEHCAIIMOHHON 0OMOTKOM

OCHOBHOW MarHUTHBIH MOTOK MAIIMHBI IIOCTOSIHHOTO TOKA PETYIUPYETCS H3MCHEHUEM:
TOKa SIKOPsI CONPOTHUBIICHHMS LIETTH IKOPS

TOKa BO30Y)KICHHUS MOJSIPHOCTH HAIPSHKEHHSI

[IleTOYHO-KOIEKTOPHBIN y3€J reHepaTopa NOCTOSHHOTO TOKa CIYXKHT JJIS:
BeinpsmieHust 3/C

nosbimeHus: K11/ mammHbt

noJAep KaHus HallPpaBJICHNUS U BHIPABHUBAHUS BEIMYMHBI MOMEHTA

NOJAeP KaHUs TOJIIPHOCTH M BHIPABHUBAHUS BEJIMUMHBI HAIPSHKEHUS

Yro Takoe 00paTUMOCTH MAIIMH ITIOCTOSHHOTO TOKa?

MOXET BpaIaThCs B IIOOYIO CTOPOHY

MOXET paboTaTh Ha JII0OOM TOKe

MOXeT paboTaTh Kak TeHEPATOPHOM, TaK M B IBUTATEIEHOM PEKIME
MOXeT paboTaTh Ha JIF0OOM HANPSKCHUN

MOXeT paboTarh Ha JIFOOOH MOITHOCTH

B renepaTope mocTOSHHOTO TOKa HE3aBHCHMOTO BO30YKICHUS IIPH IETKAX, YCTAHOBICHHBIX 110 JIMHUH T€OMETPHUUCCKON HEHTpaH,
IpU MIOCTOSHHBIX TOKE BO30YXKICHUS U CKOPOCTHU BPAIICHUS IPUBOIHOTO JBUTATENs HAMPSKEHUE MPU POCTE TOKA SAKOPS:
YMEHBIIACTCS;

YBEJIUYHUBAETCS;

OCTaeTCsl MOCTOSIHHBIM;

HECKOJIbKO YBEJINYHUBAETCS.

,Z[063B0‘IHBIG T1I0JIF0CAa B TCHEPATOPE MOCTOSTHHOT'O TOKA CTaBAT JUJIA:
YBEJIIMYECHNSA TOPMO3HOTO MOMEHTA;

YIyUlICHUSA KOMMYTAallU,

YMEHBIICHUA METAJNIOCMKOCTH,

JJIA IIOMOIIY I'JIaBHBIM ITOJIFOCaM.

YacroTa BpallleHUs IBUTATEIIs IIOCTOSTHHOTO TOKA MapaJlIeIbHOTO BO30YKICHHUS MPH YMEHBIICHIUH MarHUTHOTO IMTOTOKA!
YBEJIMUHUBACTCS;
0CTaeTCs MOCTOSHHOM;




YMEHBIIACTCA,
OCTaETCs MOYTH MOCTOSTHHOM.

Yacrora BpaleHus ABUTATEIS MOCTOSIHHOI'O TOKA MapaJljICIbHOTO B036y)KI[eHI/I$I Ip1 YBEJINYCHUU COTIPOTUBJICHUS, BKIIFOYCHHOTO B
SIKOPHYIO LIeIIb!

YBEIIUYHUBACTCS,

OCTaeTCS IMOCTOSHHOM;

YMEHBIIACTCA,

JI00aBOYHOE COMPOTHBIICHUE HE BIMSIET HA YaCTOTY BpaIlCHUS

YKaXuTe CIIOCOOB! YITydIIeH!sI KOMMYTallid B MAIIMHAX TOCTOSHHOTO TOKa
BKJIFOUCHHE T00ABOYHOTO PE3HUCTOPA B LETb SKOPSI

NPUMEHEHHE CIIEIUATIbHBIX CXeM 0OMOTKH SKOPS

TPUMEHEHHE IIETOK C ITOBHIIICHHBIM MIEPEXOIHBIM COIIPOTUBICHIEM
IpUMEHEeHHEe J0OaBOYHBIX MOMIOCOB

YCTaHOBKA MIETOK Ha (PM3MUYCCKYIO HEHTPaJb

5.4. MeTonnka oueHKH OCBOEHHSI THCIUILTUHBI (MoayJsi, npakTuku. HUP)

OneHKa KypcoBOTO IIPOEKTa ABJISCTCS KOMIUIEKCHOH. [Ipn 5TOM yUnTBIBAtOTCS ClieyIome (akTopbl: aKTyalIbHOCTh BEIOpaHHOH
TEMBI; JIOTHIHOCTH METOJIMKH pacueTa; CBOOOIHOE BlIaleHHE METOIUKOM pacdera; KyIbTypa o(pOpMIICHHS NOSCHUTEIFHOM 3aIHCKY;
CaMOCTOSTENIFHOCTh BBIBOIOB. Bce 3T0 cyMMHpyeTCs B UTOTOBYIO OLICHKY.

OreHKa pe3yabTaToOB 3alIUTHI KypPCOBOTO MIPOEKTA OCYIIECTBISETCS 10 OaTbHON cUCTEME (KOTIMYHOY, «XOPOILO»,
«yZIOBIETBOPHTENBHOY, HEYAOBIETBOPUTEIBHON).

O1eHKa «OTJIMYHOY» BRICTABIIAETCS, KOTJa paboTa CONEPKUT IPaMOTHO U3JIOKECHHYIO PACUSTHYIO 0a3y, XapaKTepH3yeTCs
OTCYTCTBHEM OIIMOOK B pacdeTax, JOTHYHBIM U [IOCIE0BaTEIbHBIM H3I0KEHIEM MaTepuaa B MOsICHUTeIbHON uacTu. [1pu 3amuTe
paboThI 00YUAIOIIHMIACS TOKa3bIBACT NIIyOOKHE 3HAHUS BOIIPOCOB TEMbI; CBOOOAHO OTNEPUPYET PACUCTHBIMHU JTAHHBIMH; JIETKO
OTBEYACT Ha ITOCTABICHHBIC BOIIPOCH.

O1eHKa «XOpOIIO» BBICTABIAETCS, KOTa paboTa COIEPIKUT TPAMOTHO H3T0XKEHHYIO PaCUeTHYIO 0a3y, XapaKTepHU3yeTcs
OTCYTCTBHEM OLIMOOK B pacdeTax, JOTHYHBIM U [IOCIIEJ0BaTEIbHBIM H3II0KEHIHEM MaTepuaa B MosicHUTebHOM uactu. ] [Ipu
3amuTe padoThl 00yJAIOMIUICS OKa3bIBACT 3HAHKS BOIIPOCOB TEMBI; O3 0COOBIX 3aTPYyAHEHUH OTBEYACT HA IIOCTABICHHBIC
BOITPOCHL.

OmeHKa «yJOBIETBOPUTEIHHO)» BBICTABISETCS, KOTa paboTa COIEPIKUT PACUeTHYIO 0a3y, XapaKTepU3yeTCsl HATHYHEeM OTAEIbHBIX
omu60k B pacuerax. [Ipu 3ammre oOyuaronuiicst mposiBIsieT HEYBEPEHHOCTD, OKA3bIBAET Cl1a00€ 3HAHNUE BOIPOCOB TEMBI, HE 1a€T
TIOJTHOTO, apTyMEHTHPOBAHHOTO OTBETA HA 3a/JaHHBIC BOIPOCHL.

OreHKa «HEeYAOBICTBOPUTEIBHOY» BEICTABIACTCS, KOTJa pab0oTa HE COIEPIKUT PAaCUeTHYIO 0a3y, He OTBEYaeT TpeOOBaHUSAM,
U3JI0’)KEHHBIM B METOANYECKUX YKA3aHUAX, UMEET 3HAUUTEIbHbIE OMUOKY B pacyerax. [Ipu 3ammre oOyuaronuiicst 3aTpyJHAETCS
OTBEYaTh HAa OCTABJIEHHBIE BOMPOCHI [0 TEME, HE 3HAET TEOPHH BOIPOCA, IPU OTBETE JOMYCKAET CYILECTBEHHBIE OIIHOKH.
IIpoxoxeHre KOHTPOIHHOTO MEPOIIPHUATHS IO 3aITUTE KYPCOBOTO IMPOEKTa CUUTASTCS BHITIOIHEHHBIM YCIICIITHO, €CIIH IIPH €TI0
OLICHHBAHHH TIOJTy4YeHA OIICHKA HE HIDKE «YAOBICTBOPUTEIBHOY.

Kputepuu onieHMBaHuSA OTBETA HA SK3aMEHE

OreHKa «OTJIMYHOY BBICTABIIACTCS, KOTJa 00YJaIOIIUiiCs 1eMOHCTPUPYET CHCTEMHBIC TEOPETUIESCKUE 3HAHUS, BIAICCT
TE€PMHUHOJIOTHE, AeTaeT apryMEeHTHPOBAaHHbIE BBIBOJIBI X 000OIIEHNS, TPUBOIUT IPUMEPHI, OKA3bIBAET CBOOOIHOE BlIaICHHUE
MOHOJIOTHYECKON PEUblO M CIIOCOOHOCTB OBICTPO PearnpoBaTh Ha YTOYHSIONIINE BOIIPOCHL.

O1eHKa «XOpOIII0» BBICTABIACTCS, KOT/Aa 00yJarONIHiACS IeMOHCTPHPYET IIPOYHBIC TEOPETUUECKIE 3HAHMS, BIaJCeT
TEePMHUHOJIOTHEH, AeTaeT apryMeHTHPOBAHHBIE BBIBOJIBI X 0000IIEHNS, TPHUBOIUT IPUMEPEI, HO IIPH 3TOM JIe/IaeT HECYIIECTBEHHBIE
omMOKH, KOTOpBIE OBICTPO MCIPABISET CAMOCTOATENIBHO WM IIPU HE3HAYUTEIIbHON KOPPEKINH IIPETIOIABATEIIEM.

Or1eHKa «yIOBJIECTBOPUTEIHHOY» BBICTABIIAETCS, KOT/Ia 00yJarONIHICs HETITyOOKHe TeOpeTHIeCKHE 3HAHNS, TIPOSBIIICT C1abo
copMHUpPOBaHHbIEC HABBIKY aHAIN3a SIBJICHUI U IPOIIECCOB, HEAOCTATOYHOE YMEHHUE [IeJIaTh apTyMEHTUPOBAHHBIC BBIBOJIBI H
HIPUBOAUTH MIPUMEPHI, OKA3bIBAET HE JOCTATOYHO CBOOOAHOE BIIaIeHHE TEPMUHOIOTHEH, TOTHYHOCTHIO U MOCNIE0BATEIbHOCTBIO
U3JI0KEHHUS, JIETIaeT OMNOKHU, KOTOPBIE MOXET UCIIPAaBUTh TOJIBKO IPU KOPPEKIMH MIPETIOIaBaTeIeM.

O1eHKa «HEeyIOBICTBOPUTEIBHOY» BEICTABIAETCS, KOTIa 00YJaOINiicsa JeMOHCTPHPYET HE3HAHNE TEOPETHUSCKIX OCHOB IIPEIMETA,
HE YMeeT JieJaTh apIyMEHTUPOBAHHBIE BBIBOJbI U IPUBOIUTH IIPUMEPBL, HE BIIaJCET TEPMUHOIOIUEH, IIPOSBIIIET OTCYTCTBHUE
JIOTHYHOCTH M TIOCJIE0BATEIbHOCTBIO U3JIOKEHHS, JETIaeT OLINOKHU, KOTOPBIC HE MOXET UCIPABUTh AaXe IPU KOPPEKIMU
HpenoaaBaTeeM.

IIpoxoxxeHrEe KOHTPOJIbHOIO MEPOIPUATHS IO CAAYE IK3AMEHA CUUTAETCS BBIIOJIHEHHBIM YCIEIIHO, €CJIU IIPU €T0 OLEHUBAHUU
[I0JIy4YEHAa OLIEHKA HE HUXKE «YJOBIETBOPUTCIILHOY.

6. YA EBHO-METOJUYECKOE 1 THOOPMALIMOHHOE OBECIIEYHEHUE

6.1. Pekomenayemas aureparypa

6.1.1. OcHoBHas1 JiUTepaTypa

ABTOpBI, COCTaBUTEITU 3arnasue bubanoreka H3nmarenscTBO, TOT

JI1.1 | Kombuios M.IL. DNIEKTPUYECKUE MAIIUHBI : Mocksa: FOpaiir, 2012
y4eOHUK JUTs OaKalaBpoB




ABTODBI, COCTAaBUTEIIH 3arnaBue Bubnnoreka W3nparenscTBO, TOI
JI1.2 | XKynossH B.B. OCHOBEI Hosocubupck: HI'TY, 2014
ANEKTPOMEXaHUYECKOTO
rpeoOpa3oBaHMsI SHEPTUH :
yaeOHUK
JI1.3 [A. B. Ipobos, B. H. OeKTpuIecKre MAIIUHEL: Mocxkga ; Bonorna : Mudpa-
lanymxo yueOHOe nocobue Wmxenepus, 2024
JI1.4 | Cornuxos B. B. DNIEeKTPUUECKUE MAIIUHBI: Mocksa ; Bonorna : Uadpa-
yaebHOe nocobne Wmxenepus, 2024
6.1.2. lono/IHUTeIbHAS JUTEPATYypa
ABTOpBI, COCTaBUTEIH 3ariaBue Bubnmorteka W3znarenscTBo, TOJ
JI2.1 | B.M. Urnarosuy, DIIEKTPUIECKUE MAIIUHBI U Tomck : I3maTenscTBO
1I.C. Poii3 TpaHchopMaTopkl: yaeOHOe ToMCKOTO MOJTUTEXHHYECKOTO
nocobue yHuBepcurera, 2013
JI2.2 |IlapamonoBa B. DNeKTpUIecKre MalIuHBI Mocksa : Anbranp MI'ABT,
cOOpHUK 3a71a4 2014
JI2.3 | B.51.becnanos, DIIEKTPUYECKUE MAIIUHBI: MockBa: Akanemus, 2010
H.®.Korenenen yaeOHoe Tocobue
JI2.4 | Cattapos P.P., DneKTpuiecKre MalluHbI B Mocksa; Bonorna: Muadpa-
Teperynos T.P., npUMepax U 3afayax: yueOHoe Wuxenepus, 2024
Basnees A.P. rocooue
6.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3ariaBue Bbubnunoreka W3znarenscTBO, TOJ
JI3.1 |M.H. [laBbIakuH, DIIEKTPOTEXHUKA U H® HUTY «MHUCuCx», 2013
C.H.backoB anekTpoHuKa: JlabopaTopHbIi
MPaKTUKYM
6.2. [lepeyens pecypcoB HHPOPMANMOHHO-TEIEKOMMYHUKAIUOHHOI ceTn « AHTEpHET»
31 | LMS H® HUTY "MUCHUC" https://moodle-nf.misis.ru/
6.3 IlepevyeHs NpOrpaMMHOro odecneyeHust
.1 |MATLAB & Simulink
1.2 |SimInTech
1.3 |Kommnac 3D V24
1.4 | Microsoft Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr STUUseBnft
6.4. IlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U NPOQeCcCHOHAIBHBIX 023 JaHHBIX
i http://www.center.eneral.ru/products.html — mpoaykiust 3aBoioB Poccum, mpon3BOAAIIMX ICKTPUISCKHE MAITUHBI 1
) TpaHc(hopMaTOpsI
N.2 |https://www.electromechanics.ru - caiit "DnexkTpomexaHuka"
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenue Bug OcHaleHue
113 VYuebnas mabopatopust (KOMIbIOTEpHSIH | JIad 13 . - Kommerotep B cbope;
KJ1ace) 1 mr. - Ilpoektop yHMBepcambHbIi Vivitek
DH278;
1 mr. - Oxpan HacTeHHsIH 150%x200;
1 wr. - KommyraTtop D-Link 16 mopr.;
1 . - [loxBec g mpoekTopa;
1 mT. - Beb xamepa Logitech;
1 wr. - Konauuuonep ;
13 mwt. - CTON KOMITBIOTEPHBIIA;
2 wt. - CToJ mpenoaaBaTesIbCKHiA;
7 mwr. - CTynbs;

1 it

1 T

12 . - Kpecno;

. - [lIkad KHAKHBII;

12 wt. - Pynonssle mropsl;

. - Yuenuueckas 10CKa;
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VYuebnas mabopaTopust

JIab

2 mr. - Kommmexr mabopaTopHOrO
000opyoBaHHs IJIsl MCCIEA0BAHHUS U HAaAKU
ANEKTPUUYECKUX ILIETICH;

2 mr. - Kommiekr ydeOHOro 000pymOBaHHS
JUISL U3yUeHHS DIIEKTPHUUECKUX PUBOIOB;

2 mwr. - JlabopaTopHbIA CTEH] ISl W3Y4eHHs

OCHOB aBTOMaTH3aINN MIPOU3BOJICTBA,
IpOrpaMMHUPOBAHHUS MPOMBIILICHHBIX
KOHTPOJICPOB u yIPaBJICHUSL

TEXHOJOTUYECKIMHU 00BEKTaMH;

4 mrt. - JlabopaTOpHBI CTEHI JUIL U3YICHUSL
HIpOrpaMMHUPOBAHUS MHKpPOKOHTPOJLIEPOB
IMM-JIM.;

1 mr. - JIaGopaTOpHBI HWCTOYHWK MHTAHHSA
Mastech HY 3003-2;

2 mr. - JlabopaTtopHblii cTeHa "ABTOMaTHKA
Ha OCHOBE IPOTPaMMHPYEMOTo KOHTpOJIIepa
SiemencS7";

4 mrt. - JJabopaTopHbIi CTEHA Ui U3Y4YSHHS
CHJIOBOM D3JIEKTPOHUKH U IpeoOpa3oBaTelb
texHukH "[IpeobpazoBaTens TEXHUKH'";

1 . - Ocuunorpad FLK-123/001;

1 mr. - Ocumnorpad GOS-620 FG;

1 mr. - TumoBod KOMIUIEKT Yy4eOHOTO
000pynOBaHHA "TIporpamMmupoBaHue
Mukpokontpoiepo "[IM-JIM 4  pabounx
MECTa;

1 wT. - TopMoBO3AyIIHAS TMasAabHAs CTAHLIUA
lukey-852+;

9 . - CTOJI CTYyIEHYECKUH;

13 wr. - Cryx;

2 mr. - [lIka¢ KHUKHBII;

2 wrt. - YyeHuueckas JI0cKa.

8. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIUXCSL

B nmpornecce n3ydeHus: IMCUMIUIMHBL BRIIEISIOT ABAa BU/Ia CAMOCTOSITENILHON paboThl: ayAUTOPHASL U BHEAYyIUTOPHAs. AyJUTOpHAs
CaMOCTOSITEeNIbHAS paboTa M0 AUCIUIUIMHE BBIMONHACTCS Ha YIeOHBIX 3aHATHAX MO PYKOBOJICTBOM IIperioaBateisi. BHeayauropHas
camMocCTosITeNIbHAs paboTa - IuTaHupyemas ydeOHast padoTa 00yJaromuMcs, BEIOTHsIEMAas BO BHEAY TMTOPHOE BPEMSI 110 3aIaHUIO U
IpU METOANYECKOM PyKOBOJICTBE IIPENoaBaTelis, Ho 06e3 ero HemocpeACTBeHHOro yyactusa. CaMmocTosTenbHas paboTa, He
NpeayCMOTPEHHAs IPOrpaMMOi yueOHON TUCIUILIHHBL, PACKPHIBAIOLICH 1 KOHKPETU3UPYIOLICH e coepKaHHe, OCYIECTRISIETCS
06y‘{a}OII_II/IMC$[ HWHHUOHUATUBHO, C IICJIbIO peain3allnn COOCTBEHHBIX y‘-Ie6HBIX 1 HAYYHBIX HHTCPCCOB. )IJ'IH Oonee 3(1)(1)GKTI/IBHOFO
BBIIIOJTHEHHST CAMOCTOSITEILHOM pa60T1>1 TI0 JUCHUIITIMHE TPEnogaBaTeJIib PCKOMEHAYET UCTOYHUKU IJIA pa60T1>1, XapaKTepu3yeT
HaunboJee paoHAIBHYI0 METOAUKY CaMOCTOSITEIbHON paboThl, IEMOHCTPUPYET paHee BHIMOJHEHHbIE 00yUJalomuMuUcs paboThl U T.
1. Buzier 3amanuii U1 BHEay TUTOPHOM CaMOCTOSATEIIFHOM PabOTHL, HX coAepKaHHUe U XapaKTep MOTYT HMETh BapHATHBHBIA U
nmuddepeHIpOBaHHEII XapaKkTep, YIUTHIBATE HHANBUIyalbHbIE 0COOeHHOCTH oOy4aromerocs. CaMocTosTenbHAas paboTa MOXKET
OCYHIECTBIIATHCA MHAUBUAYAJIBHO UK I'PyIIIaMu CTYJACHTOB online 1 Ha 3aHATHUAX B 3aBUCHMOCTH OT ey, O6T>GMa, KOHerTHOIZ
TEMaTUKH CaMOCTOSTEIILHOI PabOThI, YPOBHS CIIOXKHOCTH. KOHTPOIIb pe3ysibTaTOB BHEAY IUTOPHOI CAMOCTOSATEIIEHOM PabOTHI
OCYIICCTBJIACTCA B IIPEACIaX BpEMCHH, OTBCACHHOI'O Ha 00s13aTENBHEIE y'—Ie6HBIe 3aHATHSA IO AUCHUIUIMHC HAa TPAKTHYCCKHUX ,

71a00PaTOPHBIX 3aHATHUSIX.
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