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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_23 Dnextposnepretuka u 3nexrporexHuka [TpOIInA.plx, yrBepxkameHHoro YueneiM 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 |IIpoekTHbIi TOAXO/A B TEXHUKE

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
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HccnenoBanue gBurarteiist
MMOCTOSIHHOI'O TOKa
HE3aBHCHMOTO
BO30YxneHus1. /J1ab/

OIIK-3-B1 IIK-
2-Bl

JI1.3
JI1.4J12.1J13.
1
€

KM1,K
M2

44

Ocobennoctu mycka JAIIT
HapajIeabHoro,
MOCJICIOBATEIEHOTO U
CMEIIaHHOTO BO30YXKICHHS.
CrnenuaibHble MalluHbI
MOCTOSTHHOTO TOKa.
3aBepuieHne oGpopMIICHHUS U
3aIuTa KypcoBOTO

mpoexrta. /Cp/

OIIK-3-31 JI1.1J11.3
OIIK-3-V1 JI1.4J12.1J13.
OIIK-3-B1 IIK- 1
2-31 [IK-2-V1 o1
IIK-2-B1

KM1,K
M2

Pazpnen 5. IloaroroBka K
KOHTpOJ]l)HLIM
MepONpPUATUIM U
BBINOJIHSIEMBIM padoTam

5.1

O0ObeM yacoB
CaMOCTOSITEIEHOM PabOTHI HA
noarotoBKy k KM /Cp/

52

O0ObeM 4acoB
CaMOCTOSATENILHOM pa0doOTHI Ha
noarotoBky k BP /Cp/

S. ®OHJI OHEHOYHbBIX MATEPHAJIOB

5.1. KontposabHble MeponpusaTHs (KOHTPOJIbHasi paboTa, TecT, KOJJIOKBHYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOAITEJILHOM NMOATOTOBKH

Kon

KonTponbHoe
MEPOIPUATHE

IIpoBepsiemblie
WHIUKATOPBI
KOMIIETEHIINHA

BOHpOCBI JUIA IOATOTOBKH

KM1

DK3aMeH

OIIK-3-31;I1K-2-31

Bompocs! k 3x3ameny

L. [MpuHIMI NeHCTBYA 3MEKTPHYECKUX ManH. TpeboBaHus,
TPEABSABIEMBIE K HIEKTPHUSCKIM MAaIIHHAM.

2. HaznaueHue, ycTpoiicTBO, IPUHIMI AE€CTBUS
TpaHC(OPMATOPOB.

3. Bekropras quarpamma tpaHcdopmaropa ¢ akTHBHO-
UHIYKTHUBHOM Harpy3Koil.

4. Cxema 3aMelnIeHus peaibHoro Tpanchopmaropa. [Tapamerpsl
CXEMBI 3aMEIICHUS.

5. OmnBIT X0JI0CTOTO X012 TpanchopmaTopa.

6. OmBIT KOPOTKOTO 3aMBIKaHHS TpaHC(hOpMaTOpa.

7. BHennne xapakreprcTHKH TpaHcdopmaropa.

8. DHepreTrdeckas auarpamMma tpancopmaropa. KI1/]
TpaHcdopmaropa.

9. Ipynmsl coenuHeHnst 0OMOTOK Tpex(a3HbIxX
TpaHC(OpPMATOPOB.

10. [MapannenbHas pabota Tpexda3HbIX TpaHCHOPMATOPOB.

11. AstoTtpaHcdopmarop.

12. KoHcTpykTHBHAs cxeMa U yCTPOHCTBO MAaIllMH IEPEMEHHOTO
TOKA.

13. ITpuHIMT BEITOTHEHUSI MHOTO(a3HBIX OOMOTOK MaIlIiH

TMEPEMCHHOI'0 TOKA.

14. PacdeTr MarHUTHOM LieNM MalIMHbI HEPEMEHHOTO TOKA.
15. MJIC 00MOTOK TIepeMEHHOTO TOKA.

16. MarsuTtHoe MoJie NEKTPUIECKOI MAIIUHBI IEPEMEHHOTO
TOKA.

17. DNeKTPOIBIKYIIHE CHIIBI, HHAYIUPYEeMbIe B 00MOTKax

TMEPEMECHHOI'0O TOKA.

18. Ha3nauenue u npuHIMN JeHCTBUSA aCHHXPOHHBIX MallllH.
19. YcrpolicTBO U 007aCTH IPUMEHEHUS! ACHHXPOHHBIX MaIIUH.
20. Cxema 3aMelleHUs] aCHHXPOHHOM ManuHelL. [TapameTpst

CXEMBI 3aMELICHHUS.

21. Pa6oTa acHHXPOHHOIT MallIMHbI TP BPAIIAIOIIEMCs POTOPE.
22. DHepreTudeckas AuarpaMma acMHXpoHHOH Mamunbl. KITJT
ACHHXPOHHOM MAallIUHBL.




23. DOIeKTPOMArHUTHBII MOMEHT ACHHXPOHHOH MAIlUHBbI.

24. BekropHas quarpaMmMa aCHHXPOHHOM MAallMHBL.

25. MexaHn4ecKkue XapaKTepHCTHKH aCHHXPOHHOTO JIBUTATEIs.
MaxkcuManbHbIi U IIyCKOBOM MOMEHT.

26. Paboune xapakTepuCTUKN aCHHXPOHHOTO JIBUTATEIs.

27. [Iyck acHHXpOHHOTO ABUTATEIIA.

28. PerynupoBaHue 4acTOThI BpallleHHUsI aCUHXPOHHBIX
JIBUATATEJICH.

29. I'enepaTopHbIil pexUM aCHHXPOHHOW MAILIUHBI.

30. KoHCTpyKTHBHOE HCTIONHEHHE CHHXPOHHBIX MAIIIHH.
TIpuHimn nedcTBUs CUHXPOHHOM MalIUHBbI.

31. MarsuTHOe NoJe CHHXPOHHBIX MAIIHH IPH X0JIOCTOM XOJ€.
XapaKkTepHCTHKa XOJIOCTOTO X0/1a.

32. MarsuTHoe 0JI€ CHHXPOHHBIX MAIlIUH IIPU Harpy3Ke.
Peaxuuu sixops.

33. Peax1us sikopsi B HEBHOIIONIOCHOI MaliHe

34. Peaxmus sikopsi B SBHOTIOJIOCHOM MalInHe.

35. BHemHme U peryTnpoBOYHbIE XapaKTePUCTUKH CHHXPOHHBIX
TeHePaTOPOB.

36. BekropHble 1uarpaMMbl HESIBHOIIOJIIOCHBIX CHHXPOHHBIX
TeHEepaToOpOB.

37. BexropHble 1uarpaMMbl SBHOIIOIIOCHBIX CHHXPOHHBIX
TeHEPaTOPOB.

38. VYcinoBus BKIIOYEHUSI CHHXPOHHBIX TEHEPAaTOPOB Ha
HapauIeNbHY0 padoTy ¢ ceTpio. CIIocoObl CHHXPOHH3AIIHH.

39. PerynupoBanue peakTHBHOW MOIIIHOCTH CHHXPOHHOTO
reHeparopa, paboTaroIIero napauiensHo ceTbio. U -00pa3Hble
XapaKTEePUCTHKH.

40. MOUHOCTB U 31€KTPOMATrHUTHBI MOMEHT CUHXPOHHOU
MalllMHBL. YTII0Bas XapaKTepHCTHKA.

41. ITpuniun neiicTBUs CHHXPOHHBIX ABUraresneil. Bekropusie
JMarpaMMBbl CHHXPOHHOTO JBHTATEIIs.

42. VYrioBas XapakTepuCTUKA CHHXPOHHBIX JBUTaTese.

43. Paboune xapaKTepUCTHUKHM CHHXPOHHBIX JIBUTaTEICH.

44. PerynupoBaHue 4acTOThI BpallleHUs CUHXPOHHBIX
nBuraresneil. [lyck CHHXpOHHOTO JBUTaTess.

45. VY CTpoHcTBO KOMIEKTOPHBIX MAIINH MOCTOSHHOTO TOKA.
46. OOMOTKH SKOPs MaIlliH MTOCTOSHHOTO TOKA.

47. IMpuanae! HekpeHns Ha KoiutekTope. CIoco0b! yirydmeHns
KOMMYTAaIIHH.

48. [IpyuHIMI ecTBUS MalIMH NOCTOSIHHOTO TOKa. Pexum -
reHepaTop.

49, [IpuHuMn nefcTBUS MallliH IOCTOSIHHOTO ToKa. PexuM -
JIBUTATENb.

50. PaboTta MaImH MOCTOSHHOTO TOKA IIPU XOJIOCTOM XOJIE.
51. Ilone MamKH NOCTOSHHOIO TOKA NpU Harpyske. Peakuus
AKOPSI.

52. CnocoObl BO30YKIEHHS MAIIMH ITIOCTOSIHHOTO TOKA.

53. XapaKTepUCTUKU IeHEPATOPa IIOCTOSIHHOTO TOKA.

54. XapaKTepUCTUKU JIBUTATEIIS IIOCTOSHHOIO TOKA.

55. CriocoObI peryIMpoBaHusi CKOPOCTH JBUTATENCH
MIOCTOSIHHOTO TOKA.

56. Crioco0#I mycka JBUTATENs TOCTOSTHHOTO TOKA.

KM2

Tembl qoxiIagoB MO
CaMOCTOSITEJILHOM
pabote

OIIK-3-31;I1K-2-31

IIpumeps! TEeMBI TOKIJIAOB IO CAMOCTOSITEIBHOM paboTe:

1) 3aKOHBI AMEKTPOMEXAHUKH

2) [Torepu B 3MEKTPUYECKUX MAMIMHAX U KOA(PQUIIMEHT MOIe3HOTO
nencTBua

3) CnenanbHbie TpaHCHOPMATOPBI

4) TerutoBO# pexuM TpaHchopMaTopa

5) KopoTko3amkayThIe AJ] C TOBBIIIEHHBIM ITyCKOBEIM MOMEHTOM
6) ACHHXPOHHBIC IBUTATEIIH C JBOMHOMN OEMUYbel KIIeTKON

7) AcuHXpOHHBIEC TTyOOKOMAa3HbIE IBUTATEITH

8) CHHXPOHHBII KOMIIEHCATOP

9) OcobeHHOCTH MyCKa ABUTATENsl IOCTOSHHOTO TOKA MapajlIeNIbHOTO,
M0CJIEeI0BATEIBHOIO U CMELIAHHOTO BO30YKICHUS

10) CrienmasibHbIC MAITUHBI TIOCTOSTHHOTO TOKA




5.2. Tlepeuennb padoT, BoINOJHAeMbIX N0 AucuumnHe (Kypcosasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kon
paboTbl

HazBanune
paboTsl

IIpoBepsiemblie
WHIUKATOPBI
KOMITCTCHITH I

ConepxaHue paboThI

P1

Kypcogoii mpoekt

OIK-3-V 1;0I1K-3-
B1;[IK-2-V 1;[TK-2-
BI

KypcoBoii IpoeKT UMEET LENbI0 03HAKOMHTH 00YUaloIInX ¢
COBPEMEHHOH MPaKTHKOH M METOANKON IIPOSKTHPOBAHUS
3NIEKTPUIECKUX MAIINH.

3ajauaMy IPOSKTHUPOBAHMS SBIISIOTCS: O0YUSHHE IPUMEHSTh
HOJTy"IEeHHbIE 3HAaHWS IIPU PELICHUN PEaTbHOM 3a/1aul; pa3BUTh HABBIKH
CaMOCTOSTENIFHON PabOTHI M CAMOCTOSITEIEHOTO MPHUHATHS PEIICHUI.
Tema KypcoBoro npoekra: "Pacdet acHHXpOHHOTO ABUTaTes"
HcxonHble 1aHHbIE HA TPOCKTUPOBAHUE BKIIIOYAIOT CIIEIYIOLINE
WCXOIHBIC JaHHbIC: THII IBUTaTe)Is], HOMUHAIbHAS MOIITHOCTb,
HOMHHAQJIFHOE HaNPsDKEHHE U YacTOTa MUTAIOIIEH CeTH, JHCII0 map
nostocos, KT, ko3 uiimeHT MOIIHOCTH.

PacueTHo-mosicHUTEIbHAS 3aMTMCKa KYyPCOBOTO MPOEKTA JOJIKHA
COZIePIKATh:

TutynbHBIN THCT

3anaHue Ha KypCOBOU MPOEKT

Conepxanue

Bsenenue

PacuerHas yacTh, B KOTOPYIO BXOIUT:

Br160p T1aBHBIX pazMepoB

PacueT 3y0110B0# 30HBI 1 0OOMOTKH CTaTOpa

Br160op Bo3ymIHoro 3asopa

Pacuet potopa

Pacuet MarHuTHON CUCTEMBI

Pacuer napameTpoB ABHUTraTesIs 111 HOMUHAIBHOTO PeXUMa
Pacuer noteps B 1BUraTENe

TTapameTps! 1 JaHHBIE XOJIOCTOTO X0Ja

Pacuet pabounx xapaKkTepUCTHK

PacueT mycKOBBIX U XapaKTEePUCTHK

3aKiroueHne

CI1COK UCTIOB30BaHHBIX UCTOUHUKOB

IIpunoxenus

IIpumMepHBIE BOIIPOCH! ISl 3aLIUTHI KYpCOBOTO IIPOEKTa

1. Kakue aeKTpruuecKue MalliHbl ABJISIOTCS OCHOBHBIM UCIIOJIHEHUEM
MIEPEYNCIICHHBIX €IMHBIX CePU AEKTPUIECKUX MAIINH?

2. Ha 6a3e KaKkux IEKTPUIECKUX MAIINH MPOSKTUPYIOT U U3TOTOBISIOT
MOJU(PHUKAIMN DTIEKTPUIECKUX MALIHH?

3. Kakue MomuuKausMi MOTYT ObITh Y aCHHXPOHHBIX JBHTaTEICH?
4. Kakue pa3Mepbl OTHOCSTCS K ITIaBHBIM pa3MepaM JIEKTPUUECKUX
MAIIIMH IePEeMEHHOr0 TOKa?

5. [MpuBeaure popmyny pacueTHOU (BHYTPEHHEH) MOIIIHOCTH
JIEKTPUUYECKON MAIIMHBI IEPEMEHHOIO TOKA.

6. UeM orpaHHYMBACTCS O’KHIAEMOE MOBBIIICHHE TEMIIEPATYPHI
AKTUBHBIX YacTeH dMEeKTPHUUECKON MaIInHBI?

7. HazoBuTe 1Ba OCHOBHBIX CIIoco0a pacdéTa M MPOSKTUPOBAHHS
UIEKTPUUECKUX MAIIUH U IOSCHUTE UX CYLIHOCTb.

8. ITosicHUTE TepMUH — BBICOTA OCH BPAILICHUS IEKTPUIECKON MAIINHEI
9. IlpuBeure Ghopmyty st ONpeAeTIeHUs] MOLTHOCTH JIEKTPHUUECKOM
MaIIHHBL

10. Yemy npomnopuyoHalieH JUHAMHYECKH MOMEHT UHEPLIUU
JIEKTPUUECKON MaIINHBI?

11. Yemy nponopLMOHaIeH y aCHHXPOHHBIX JABUIraTeNel, HarpeB
0OMOTKH TIpH ITycKe?

12. Kak u3mMeHsieTcss OTHOCUTENBHBINA TOK XOJIOCTOTO X0/1a TPH MyCKe
JIEKTPUUECKON MaIINHBI?

13. Uro mpexncraBisieT co00 cepHst AMEKTPHUSCKIX MAIIHH?

14. YT0 MOIKHBI OBITH IPEXYCMOTPEHO B CEPUH JIEKTPUIECKON
MAIlMHBI 7151 BceX HEOOXOIMMBIX YaCTOT BpAILEHUs U HANPsDKEHUI?
15. C kako# JUIMHON cepJeYHUKA BBIIOIHAETCS Y MAllMH OCTOSIHHOTO
TOKa KaXbli THUIIOpa3Mep?

16. Kakoif Hapy KHBII THaMETP UMEIOT y MAIIMH IEPEMEHHOTO TOKa




JIMCTHI CTATOpa OJJHOTO M TOTO K€ THIIOPa3Mepa MPH Pa3HBIX YUCIaX
MOJIFOCOB?

17. Yem ompenensieTcst yIydlIeHne TEXHUKO-9KOHOMUYECKUX
MOKa3aTelei MPOeKTUPYEMBIX MCKTPUUCCKIX MAIIHH?

18. HazoBHUTE OCHOBHBIE MOKA3aTENIM U CBOWCTBA HEOPraHUUECKUX
BOJIOKHHMCTBIX MAaT€PUAIIOB, OCHOBA KOTOPBIX — CTEKIOBOJIOKHO MIIN
acOecr.

19. HazoBuTe OCHOBHEIE ITOKA3aTEIN U CBOMCTBA CITIOIIHBIX
MaTepHanoB, 0a3upPyIOMUXCs Ha IUIAHOM WM ApoOJICHHOH cllojie.
20. HazoBuTe OCHOBHBIE I10KA3aTENIN U CBOWCTBA IJICHOYHBIX U
OyMaXHBIX M30JISIMOHHBIX MATEPHATIOB U3 CHHTETUIECKUX CMOII.

21. IIpuBeiuTe OCHOBHBIE BCIIOMOTaTeIbHbIE MaTepHAaIbl,
UCTIONIb3YEMBIE JUIl MEXaHUYECKOTO

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

22. C 4ero HaYMHACTCSl KOHCTPYUPOBAHHUE OOIINX BU/IOB
ANMEKTPUISCKUX MAIIHH?

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

24. Kakue OCHOBHbIE UCTIOJHEHUS MO CTENIEHHU 3aIUTHI SBIAIOTCS Y
MalIllUH IEPEMEHHOTO TOKa?

25. C uero HaAYMHAIOT Pa3pabOTKy KOHCTPYKIIMU MAIIMH IIEPEMEHHOTO
TOKa (KpOME aCHHXPOHHBIX JABUratesel ¢ pasHbIM POTOPOM) MO
JTAHHBIM 3JIEKTPOMAarHUTHOTO pacueTa’?

26. C 4ero HAYMHAIOT Pa3pabOTKy KOHCTPYKIMH MAIIUH OCTOSTHHOTO
TOKa?

27. Yemy paBHO NpeAebHO JOMYyCKaeMOe MPEBBIIIEHHE TEMIIEPATYPhI
00MOTOK 3JIEKTPHYECKNX MAIINH JUIS KJIacca HarpeBOCTOHKOCTH
n3omsiuuu B?

28. Uemy paBHO IpeAeabHO JOMyCKaeMOe MPEBBIIIEHHE TEMIIEPATYPhI
00MOTOK JIEKTPUYECKUX MAIINH JUIS KJlacca HarpeBOCTOHKOCTH
nzomsiuuu F?

29. Yemy paBHO IpeAenbHO JOMyCKaeMoe MPEBBIIIEHIE TEMIIEPATyPhI
00MOTOK 3/EKTPUYECKUX MAaIIMH JUIs KJIacca HarpeBOCTOMKOCTH
n3omsinun H?

30. Yemy paBHBI IpeACTBHO AOIIyCKaeMBbIe TEMIIEPaTyphl
U30JSILMOHHBIX MaTepHAaJIoB Pa3IHYHbIX KJIACCOB HATPEBOCTOMKOCTH
n3onsauuu’?

31. Uemy paBHBI IPEAEIBHO AOIYCKAEMbIE TEMIIEPATYPEI
U30JSIIMOHHBIX MaTepHAaJIOB Pa3INUHbIX KJIACCOB 0OMOTOK
SNIEKTPUUECKUX MaIIuH?

32. YeMy paBHO MaKCHUMAaJIbHO JOITYCTUMOE OTHOIICHHE
KOHCTPYKTUBHOM ATHHBI CEpACIHUKA

CTaTOpa K BHyTPEHHEMY JHAaMETPY CepledHUKa cTaTopa?

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

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

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

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

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

38. UeMy paBHO NpEBBIIIEHUE TEMIEPATYPHI BHYTPEHHEN TOBEPXHOCTH
AKTUBHOM 4aCTU CTaTOpa HaJ TeMIEepaTypoil BO3ayxa BHYTPU MAllUHbI?
39. Yemy paBHa Macca KOHCTPYKIIHOHHBIX MaTE€pUalIOB ABUTATEIS?
40. Yemy paBeH AMHAMUYECKUI MOMEHT HHEPLUUH KOPOTKO3aMKHYTOTO
poropa?

5.3. OueHouHble MaTepHAaJIbl, HCIIOJb3YyeMble IS IK3aMeHa (0UIeThl, TeCThI U T.I1.)

OK3aMeHAIMOHHBIN OMIIT 1O AUCIUIUTIHE BKIIOYAET B ceOs IBa TEOPETHUECKUX BOIIPOCH M 33/1ady M0 TeMaM, H3JI0KEHHBIM B 4
pasnene nanaoi PII/I. buneTs! xpanarcs Ha Kadeape U YTBEPKACHBI €€ 3aBEAYIOIIIM.

HpI/IMepLI 3a/lad Ha 3K3aMCH:

3agaua 1. TpexdasHslii cunoBoil noHmkaroommit Tpancopmarop SHom=1000 kBA, HOMIUHaNBEHOE HANpsKEHHE MEPBUYHOI OOMOTKH
Ulrom=10 kB, HOMHHaNbHOE HANpsDKCHUE BTOpHYHOI 00MoTkH U2HoM=0,4 KB, HampshkeHUs KOpoTKOro 3aMbikaHus Uk3=8 %, Tok




xoJocToro xona Ixx=2 %, morepu xonocroro xoaa Pxx=3 kBt, notepu xopotkoro 3ambikanusi Px3=10 kBT, cos®2=0,8. [lepBuunas
Y BTOpHUYHAs OOMOTKH COSIMHEHBI B «3Be31y». Onpeneauts Ko3hGUIMeHT TpaHchopMaliy U apaMeTPhl CXeMbI 3aMeICHHS.

3amaga 2. [y aCHHXpOHHOTO ABUTATENS C (pa3HBIM POTOPOM CO CIEIYIOIMNMH HOMHHAIBHBIMU JaHHBIMEI: PHOM=30 kBT;
Unom=380 B; nuomM=725 06/Mun; I1HOM=71,6 A; r1=0,136 OM; x1=0,225 Om; I2HOM=T74,3 A; E2HOM=257 B; 12=0,0593 OM™M;
x2=0,174 Owm; k03¢ dunueHt Tpanchopmau HanpspkeHus ke=1,41 paccuuTarh ¥ MOCTPOUTH MEXaHUYECKUE U
AIEKTPOMEXaHIIECCKHIE XapaKTSPHUCTUKH

3anaua 3. /I acHHXpOHHOTO ABUTATEIs € pa3HBIM POTOPOM CO CIEAYIOUIMMH HOMUHAIBHBIMH JaHHBIMU: PHOM=22 KBT;
Unom=380 B; nHomM=965 06/muH; [1HOM=55 A; r1=0,19 OM; x1=0,31 Om; I2HOM=61 A; E2HOM=225 B; 12=0,066 OM™; x2=0,23 Om;
k03¢ ¢unueHT Tpanchopmanuu HanpsokeHus ke=1,6 onpenennTs BeIMYNHY ITyCKOBOTO CONPOTUBICHHUS I 00eCIeUeHHS
HOPMAJIBHBIX YCIIOBHIT Iycka 0e3 Harpy3KH.

3amaua 4. ACHHXpOHHBIN JIBUTATENb ¢ a3HBIM poTopoM Tuiia MTF412-8 nuMmeet cienyromnyie HOMHHAIBHBIC JaHHBIE: PHOM=26
kBt; UnoMm=380/220 B; nuom=715 00/mumn; r1=0,182 Om; x1=0,313 Om; [2HOM=068 A; E2HOM=266 B; r2=0,095 OMm; x2=0,231 OMm;
k03¢ ¢unueHT Tpanchopmanuu Hanpspkerui ke=2,03. OnpeaenuTs BEIHYHHBI ITYCKOBBIX COIPOTHBICHUIN U IIOCTPOUTH ITyCKOBYIO
Jmarpammy i mycka B 4 CTyIIEHH.

3amaua 5. Acunxponnslit apurartens Tuna MTKH211-6 umeer cnenyromue napametpsl: PHomM=11 kBt; UlnomM=380 B; nnom =920
00/muH; [1HOM=0,82; cos[THOM=0,78; r1=0,415 Om; x1=0,467 Owm; r2°=0,824 Om; x2°=0,708 Om. Onpeenure NOTepy B
HOMUHAITEHOM PEXIME.

3anava 6. J/[Burarens NOCTOSIHHOTO TOKA C HE3aBUCUMBIM BO30YKJIEHUEM NIPUBOIKT BO BPAILIEHUE TIOIEMHYIO JieOeaKy. PHOM=25
kBt; Unom=220 B; Inom=132 A; nHom=1500 06/mMuH; R cym=0,0828 Om. [TocTpouTh MEXaHUIECKYIO H IIEKTPOMEXaHUIECKYIO
XapaKTePUCTUKU.

3amava 7. [lyis nBUTaTEINs IMOCTOSIHHOTO TOKA C HE3aBUCHMBIM BO30YK/ICHHEM C HOMHHAIBHBIMA JaHHBEIMU: PHOM=9 kBT; UHOM=220
B; Tnom=48 A; nHomM=900 06/muH; Rst cym=0,348 Om. PaccunTarh mMycKoBBIE COMPOTHBICHHUS JJIs1 HOPMAIGHBIX YCIIOBHH ITyCKa.
Yucrno cryneHeil BEIOpaTh CaMOCTOSTEIBHO

HpI/IMepLI BOIIPOCOB 1 3aaHui KOMIIBIOTCPHOI'O TECTUPOBAHUSA

Bpamatomniasicst yacTh 37€KTpOABUTaTE s Ha3bIBAETCS:
cTarop

HUHIYKTOD

SIKOPb

potop

[Noscaute, Ha KakOM (HM3UYECKOM SBICHIH OCHOBAH IIPHHITAIT paOOTHI JIEKTPOABHTATEIIS, KaK IPeoOpa3oBaTelIs 3JIeKTPHIeCKOH
SHEPIUU B MEXAaHUYECKYIO

SIBJICHUE B3aUMOJICHCTBHS MPOBOAHUKOB C TOKOM M MarHUTHOTO MOJIA (IIPaBUJIO «JIEBOU PYKH»)

SBJICHNE BO3HUKHOBEHHS BOKPYT IIPOBOJJHUKA C TOKOM MarHHUTHOTO MOJIA (TTPaBHIIO «OypaBUMKa)

SBJICHUE 3JIEKTPOMATHUTHON HHIYKINH (TIPABUIIO «IIPABOH PYKH»)

[MosicanTe, Ha KaKOM (PH3NYECKOM SIBICHHH OCHOBAH ITPHUHIIMI pabOTHI IEKTPUIECKOr0 TeHEPaTopa, Kak mpeodpa3oBaTels
MEXAHUYECKOH SHEPIUU B 3JIEKTPUUECKYIO

SBJICHUE B3aUMOACHUCTBUS MPOBOAHUKOB C TOKOM M MAarHUTHOTO TOJIS (IIPABUIIO «JICBOM PYKI»)

SIBICHHE BO3HUKHOBEHUS BOKPYT IPOBOJAHMKA C TOKOM MarHUTHOTO 10JIsl (TIPaBUIIO «OypaBUUKay)

SBJICHUE 3JEKTPOMArHUTHON WHIyKINH (TIPABHIIO «IIPABOH PYKH»)

IosicuuTe, Ha KaKOM (PU3UYECKOM SBJICHHH OCHOBAH MPUHLHUI paboTHl 0OMOTOK BO30Y>KACHHUS IEKTPUIESCKUX MAIIHH,
HpeHa3HaYCHHBIX IS CO3aHNSI MATHUTHBIX MOJIEH

SBJICHNE B3aNMOACHCTBHUS MPOBOAHUKOB C TOKOM M MAarHUTHOTO TIOJIS (TIPABHIIO «JICBOH PYKI»)

SBJICHUE BO3HUKHOBEHUS BOKPYT IIPOBOJHUKA C TOKOM MAarHUTHOTO MOJA (TIPaBHIIO «OypaBUMKay

SIBJICHHE JIEKTPOMArHUTHOW MHIYKIIUN (IIPABUJIO «IIPABOM PYKH))

YcnoBus napannenasHoN paboTel TpaHC(HOPMATOPOB

PaBEHCTBO BTOPHYHBIX HANPSDKEHUH M 4acTOT

HaXOJUTCSI B OJTHOM ITOMEICHNUH U OBITh PAa3INYHOM MOIHOCTH

BTOPHYHBIC HANPSDKEHUS PaBHBI, IPUHAIJICKAT K OJHON Tpyme, oguHakoBbie Uxx
oguHakoBble UXX, paBHBIE TI0 MOILITHOCTH

[epeuncnute crocoObl PeryJIMPOBKH TOKA B CBAPOYHBIX TpaHCHOpMATOpax
W3MEHEHHEM MEPBUYHOTO HAPSXKEHUS
W3MEHEHUSIM YHCia BUTKOB BTOPUYHONH OOMOTKH




N3MCHCHUEM AKTUBHOT'O COIIPOTUBJICHUS
HN3MCHCHUCM MHAYKTHUBHOT'O COIIPOTUBJICHUSA
U3MEHEHHEM EMKOCTHOTO COIIPOTHUBJICHUSA

06nacTh mpuMeHeHus TpanchopmaTopa

JUISL ©3MEPEHHS] MOILITHOCTH

JUIS I3MEHEHUS MOIITHOCTH

JUISL U3MEHEHHUS HAIIPSDKEHHS

JUISL NI3MEHEHUS! HAaIIPSDKCHUS C COXPaHEHUEM YacTOT
JUTS I3MEHEHHUS YacTOT

Yem oTanyaeTcs TpaHCPOpMATOp OT aBTOTpaHchopmaropa?
KOJIM4ECTBOM 0OMOTOK

OTCYTCTBHEM DJICKTPHUECKOI CBSI3M MEXIY OOMOTKaMH
TOJIIIHON JIUCTOB MArHUTOIIPOBOJ

MarHuTHBIM IIOTOKOM

4acTOTOH

CKonbKO cTep)kHel uMeeT TpexdasHblii Tpanchopmarop?
OJIMH

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 TpaHC(hopMmaTopa?
HOMHHAJIBHOMY

50% OT HOMHHAJILHOTO

2-3%0T HOMHHAJIBHOTO

TOK OTCYTCTBYET

TOKY BO BTOPUYHOH 0OMOTKE

Uro cocTaBiseT akTHBHYIO 4acTh TpaHcopmaTopa?
MarHUTONPOBOA U OOMOTKH

BBOJJHOC YCTPOWCTBO

nepBUYHAsT 0OMOTKA

Harpyska

KOpIycC

Ecmu W1 — 4nciio BUTKOB MepBUYHOM 0OMOTKH, @ W2 — YHCIIO BUTKOB BTOPHYHON OOMOTKH, TO TpaHCc(HopMaTop sSBISIETCS
MOHMYKAIOLTUM, KOT/Ia!

WI>W2

Wi<w2

WI+W2=0

Wi1=w2

Ecmu W1 — 4nciio BUTKOB epBUYHOM 0OMOTKH, @ W2 — YHCIIO BUTKOB BTOPHYHON OOMOTKH, TO TpaHC(HOpMaTOp SIBISIETCS
MOBBIILIAIOIINM, KOT/A:

WI>W2

Wi<w2

WI1+W2=0

Wi1=w2

Ha xaxom 3akoHe OCHOBaH MPHUHIUI JeiicTBUs TpaHchopmaTopa:
3akoH OMa

3akoH [ xoynsa-Jlenna

3aKOH 3JI€KTPOMArHUTHOW MHAYKIIMH

3akoH Kyiona

MaruuTonpoBos TpaHchOpMaTOpa H3TOTOBISETCS U3:
AJFOMUHUS
3JI€KTPOTEXHUUECKON CTaIn




Meau
qyryHa

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

MOTEpH B 0OMOTKaX

00a BHIa 3aBUCST

00a BHIa HE 3aBUCST

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

noTepu B 0OMOTKaxX

00a BHJa 3aBUCT

00a BH/Ia HE 3aBUCST

Vxaxure BCJIMYUHY, KOTOpas onpeaAC/IICT NHAYKTHUBHOC COIIPOTHUBIICHUC TpaHC(bopMaTopa:
TOK XO0JIOCTOI'0 Xo0J1a

IMOTEPU XOJOCTOTO XO0Ja

HaIrps»KEHUE KOPOTKOI'O 3aMbIKaHU S

MOTEPH KOPOTKOI'O 3aMbIKaHUA

YKaxuTe BeINUUHY, KOTOpast OIlpeesieT akTUBHOE COIPOTHBICHUE TpaHC(hopMaTopa:
TOK XOJIOCTOTO X0/1a

HOTEPHU XOJIOCTOTO X0J1a

HAIPSHKEHNE KOPOTKOTO 3aMbIKAHUS

HOTEPH KOPOTKOT'O 3aMBIKaHUS

VYkaxure BeIHINHY, KOTOPas ONpeessieT HHIYKTHBHYIO MMPOBOIUMOCTH TpaHChopMaTopa:
TOK XOJIOCTOIO X012

MIOTEPHU XOJIOCTOrO X0Aa

HaMNpspKeHHE KOPOTKOTO 3aMBbIKAHHS

MOTEepU KOPOTKOTO 3aMbIKAHUS

Cnoco0 coennHenus 0OMOTOK Tpex(a3Horo TpancdopmaTopa U (Ha30BbIi CABUT MEXITy BEKTOPaMHU BBICOKOTO ¥ HU3KOTO
HaNpsDKEHUH BIUAET Ha!

TPYIHILy COeJUHEHH 0OMOTOK TpaHc(hopmaTopa

HOTEpH B TpaHchopmaTope

MarHATHBIA TIOTOK B CEpACIHHKE

CTII0CO0 PeryINpOBaHMS HAIIPSHKEHHS

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

5

10

12

Envnuneil naMepeHrs MarHuTHOTO MOTOKA B cepAeYHHKe TpaHchopMaTopa sIBISETCS:
Awmnep

Bebep

Awmnep/meTp

Tecna

Enuanned n3mMepeHns HAMarHH4UBAIONIeH CHIIBI 0OMOTOK TpaHC(hOpMaTOpa SBISIETCS:
Awmrnep

Bebep

Awmnep/meTp

Tecna

N3menenue ko3 dunueHTa TpaHchopManiy peryupyeMoro TpaHc(opmMaropa OCyIieCTBISeTCS:
U3MCHCHHUEM YHCJIa BUTKOB O6MOTKI/I BBICOKOI'O Hal'[pﬂ)KeHI/ISI

NU3MCHCHHUECM YHCJIa BUTKOB O6MOTKI/I HHU3KOIo HaHpH)KCHI/I}I

W3MEHEHHEM HAMAarHMYeHHOCTH CEepICYHMKA

M3MEHEHHEM CII0C00a COeNHEHNST 0OMOTOK

AproTpaHchopMaTop OTIMYAETCS OT TpaHCHOpMaTOpa TEM, YTO:
perynupoBaHue TpaHc(HOpPMaTOpa OCYIIECTBISETCS aBTOMATHYECKH
OTJIMYAeTCA CII0c00 COeTMHEHUSI 0OMOTOK

MMEeT MEHBIIUE MOTEPU MOLHOCTH




HUMECTCH DJICKTPHUUICCKAs CBA3b MEKIY 0o0MOTKaMu

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 ACUHXPOHHOTO JIBI/IF&TGJ'[S[?
TOKa cTaropa OoT MOJIC3HOU MOIIHOCTH

CKOPOCTHU Bpalll€HU OT CKOJIbXKCHU L

TOKa poTopa oT MOJIE3HOM MOIIHOCTH

HaIpsyKE€HUA OT MOITHOCTH

HET MPaBUJIBHOT'O OTBETA

Kakumu mapameTpamu OnpeaessitoTcs TyCKOBBIE CBOMCTBA JBUTATEIS
3HaYeHHEM ITyCKOBOTO TOKa U MOMEHTA

3HaYeHUEM HOMHUHAJILHOIO TOKAa U MOMEHTA

CKOJIBYKCHHUEM M CKOPOCTBIO BpaIICHHUS

K11 ¥ cosd

3HAaYE€HHEM HOMHHAJIBHOTO TOKA ¥ MOIIHOCTH

Kakx MOXHO H3MEHUTH CKOPOCTD BpallICHUA aCUHXPOHHOI'O ABHUTAaTCIIA C (1)8.3HLIM pOTOpOM?
NU3MCHCHUEM HAIIPSKCHUA

HU3MCEHCHHUEM 4aCTOThI TOKA pOTOpa

U3MCHCHHUEM JIaBJICHUA HAa KOHTAKTHBIC KOJIbIla

HU3MCHCHHUEM CONIPOTUBIICHUSA B LIETIN pOTOPA

N3MCHCHUEM HAIIpaBJICHUS TOKA

MoO>eT JI pOTOp ACHHXPOHHOTO JIBUTATENIsI BPAIAThCsl CHHXPOHHO C MATHUTHBIM TI0JIEM cTaTopa’?
MOXET

HE MOXET

MOXeT, 0e3 Harpy3ku

MOXET IIPH HU3KHX 000poTax

MOXET MPH HU3KHUX YaCTOTax

ACHHXpOHHBIfI JABHUTaTCJIb HA3bIBACTCA aCHHXPOHHBIM H3-3a HCCOBIIAACHU A CKOpOCTeﬁ BpalICHUSA:
MAardHuTHOTO MOJIA CTaTOpa U MarHUTHOTO IIOJI pOTOpa

poTopa U €ro MarHuTHOTO MOJIid

pOTOpa ¥ MarHUTHOTO MOJIS CTATOpPA

craropa u poropa

Eciu HOMHHAIBHAS YacTOTa BpallleHHUsI 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

JlBurareis ¢ pazHbBIM POTOPOM OTJIMYAETCS OT ABUTATEIIS ¢ KOPOTKO3aMKHYTBIM POTOPOM
HaJIMYHeM KOHTAKTHBIX KOJICII ¥ IIeTOK

HaJMYUeM T1a30B JUIS OXJIKACHHUS

YHCIIOM KaTylLIeK cTaTopa

CXEMOM MOJKIIIOUCHHUSI OOMOTKH CTaTopa

Hamnpasnenue BpalieH!s] MATHUTHOTO TOJISI aCHHXPOHHOT'O IBUraTelIsl 3aBUCUT OT:
nopsiika YepeoBanus (a3 HanpsHKeHUs cTaTopa

BEJIMYUHBI MIOJBOIMMOIO TOKA

BEJIMYMHBI TOJ[BOJIMMOTO HAIPSKEHUS

YacTOTHI IMUTAOIIEH CETH

MakcumainbHas 4acTOTa BPAIICHHsI MATHUTHOTO TIOJISI ACHHXPOHHOTO JIBUTATEIIs P MPOMBIIIeHHON actore 50 I11 cocramsert
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 OOMOTOK U (pa30BbIi CIABUT MIEPEMEHHBIX TOKOB B HUX

MPOCTPAHCTBEHHBIN CABUT TPEX OOMOTOK U BKIIOUEHHUE UX B IS MOCTOSIHHOTO TOKa

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

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

YMEHBILUTCS B pa3a

YBEIHYHUTCS B pasa

yMeHbIIUTCA B 3 pasa

YMEHBIIUTCA B 2 paza

Harpysky acHHXpOHHOTO TeHepaTopa, pabOTAIOMIETO MApPaUIEIBHO C CETHIO MOKHO YBEIHIHUTh:
YBEIIMYECHNUEM YaCTOTHI BpAIICHUS IPUBOAHOI'O ABUTATEISA

YMEHBIIEHHEM YaCTOThI BPAIIEHHS TPUBOIHOTO IBUTATEIIS

OTKJIFOUCHHUEM ITPUBOJHOTO ABUTATCIIA

YMEHBIICHUEM HAIIPSKECHUA CCTU

O0OMoTKa BO30YK/ICHHS, PacIIoI0KEHHAs: Ha pOTOPE CHHXPOHHOM MAIIHHBI, TOJKITI0YACTCS K HCTOYHUKY:
MIOCTOSTHHOTO TOKa

HPSMOYTOIBHBIX UMITYJIECOB

Tpex(a3HOro HANPSHKCHHS

0HO(A3HOTO CHHYCOHTAIIEHOTO TOKa

OOMOTKa cTaTopa CHHXPOHHOTO IBUraTelIs OAKIFYACTCS K HCTOYHHKY
MOCTOSTHHOTO TOKa

MPSIMOYTOJILHBIX UMITYJIHCOB

Tpex($hazHOTO HAMIPSHKEHUS

0THO(A3HOTO CHHYCOUTAIBHOTO TOKa

Ykaxute HEBEPHOE YTBEPXKICHUE O XapaKTEPUCTUKE CHHXPOHHOW MAIINHBI:

Y CHHXPOHHO#1 MaIllIHBI 4aCTOTa BPAILICHHUS HE 3aBHCHUT OT YaCTOTHI TOKA C CETH

00MOTKa BO30YKJICHHS IIUTACTCS TOCTOSTHHBIM TOKOM U PacIojoKeHa Ha PoTope

poTop ObIBaeT HESIBHOIIOIIOCHBIM (TYpOOT€HEpaTop) U ABHOMOIIOCHBIM (THAPOTeHEPaTop)
CKOPOCTH BpAIICHUS pOTOPA COBIAIAET CO CKOPOCTHIO BPALLICHHS OIS

UeM oTaMuaeTcs reHepaTop MOCTOSTHHOIO TOKA OT ABHUIATENsl IOCTOSHHOIO TOKa?
BHEILIHUM BUJIOM

OTCYTCTBHEM KOJIJIEKTOP

00OMOTKaMH KOS

JIBUTATEIIb MTOTPEOIIIST SHEPTHIO a TeHEPaTOp BEIPabaTHIBAET

JIBUTaTeJIb HE UMEET JI0IOJHUTENIbHBIX OJI0COB

B deM 0coOeHHOCTH ITycka ABUTaTeNIs HOCTOSIHHOTO TOKA

B POTOPHYIO IIeTTh HEOOXOANMO BKIIFOUUTH JOOABOYHOE COIPOTHBIICHNE
HaIlPSDKEHNE €ro IOCTOSHHO ITOBBIIIACTCS

JIBUTATEIb NPEABAPUTEIFHO HEOOXOIMMO IIPUBECTH B JBHIKEHHE

Ha BpeMs ITyCKa OTKJIIOYNTH METOYHBIN MEXaHU3M

Ha BpeMs ITyCKa OTKJIIOYUTH 0OMOTKY BO30YKICHUS

HasnaveHune TaxoreHepaTopa MOCTOSHHOIO TOKa

Juia reepupoBanus OJ1C mManoil BeIUYHUHBI

JUISL U3MEPEHUs AEKTPUIECKUX CUTHAIOB

JUISL U3MEPEHUS] YaCTOTHI BPALIECHUS MO BEJIMUNHE BBIXOJHOIO HAMPSKECHUS
Ul U3MEPEHNUS IapaMeTPOB ABUraTenen

JUI TEHEPUPOBAHUs IEPEMEHHOIO TOKA

Kakoe BimsiHIE OKa3bIBaET peaknus SKops Ha pabOTy CHHXPOHHOW MAIlIWHBI?
yXyIIIaeT CBOMCTBA MAITMHBI

HE OKa3bIBAaeT BIMSHUE

yJIydIIaeT Ka4ecTBa MaIlIMHbI

BEJIET K IIEPErPeBy

YBEIHYHBAET 000OPOTHI

HaznaueHnue cHHXpOHHOI'O KOMIIEHCATOpa
JUIS TOTpeOJICHUH PeaKTUBHOIN MOIITHOCTH
JUISL KOMIIEHCHPOBAHUS aKTUBHOM MOIIHOCTH




JUI TEHEPUPOBAHUs PEAKTUBHOM MOLIHOCTH
UL NOBBILIEHHS HAIIPSDKCHUS B CETH
Ul TEHEPUPOBAHUs aKTUBHON MOIIIHOCTU

Peaxius sskopst CHHXPOHHOTO TeHepaTopa, paboTarolero Ha YUCTO aKTUBHYIO HAarpy3Ky, sIBISETCS:
HPOJOIBbHO-HAMarHU4MBAOLIe

MONIEPEYHOU

IIPOAOJIBHO-Pa3MarHU4KBaIOLICH

HnonepeYHo—HaMarHu4uBarouei

Jns obecreueHNs MOCTOSHCTBA HAIPSDKEHHS TOK BO30YKACHUSI CHHXPOHHOTO TeHEPaTopa IpH yBEIHUCHUH aKTHBHO-UHYKTHBHON
Harpy3KH CIeayeT:

YMEHBIIATh

YBEJIUYUBATh

OCTaBJIATb IIOCTOSHHBIM

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

PerynupoBaHue aKTHBHOI MOITHOCTH CHHXPOHHOTO TeHEPaTopa, pabOoTaroOMIEeTo MapajieIbHO ¢ MOIHOM CEThI0, IIPOBOIMUTCS:
U3MEHEHUEM TOKa BO30yXKJIEHHUs reHepaTopa

WU3MEHEHHEM MOMEHTA PHBOJHOTO JBUTATEIIS

W3MEHEHHEM HaIlPSHKCHUS

U3MEHEHHEM K03 GUIIIEHTa MOIIHOCTH

PerynnpoBanue peakTHBHOM MOITHOCTH CHHXPOHHOTO T€HEPATOpa, pabOTAIONIETO MapaiIeIbHO C MOIHON CEThIO, IPOBOAUTCS:
W3MEHEHHEM TOKa BO30YKACHUS TeHepaTopa

HU3MEHEHUEM MOMEHTA IIPOBOJHOIO JIBUIATEIIs

MU3MEHEHUEM HaIPSHKCHUS

U3MEHEHHEM 4acTOThl BPALLEHHSI IPUBOIHOTO IBUTATEIIS

ITpu acHHXPOHHOM IyCKE CHHXPOHHOTI'O ABUTaTeNsl 0OMOTKY BO30YKICHUS:

OCTaBJIAIOT PA30OMKHYTOH;

3aMBIKAIOT Ha conpoTuBiieHuE B 10 pa3 OombIIe COMPOTHUBICHUS OOMOTKH BO30YKICHUS
3aMBIKaI0T HAKOPOTKO

3aMBIKAIOT Ha CONpOTUBICHUE B 50 pa3 OoJblIe CONPOTUBICHUS OOMOTKH BO30YKICHUS

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

IMOJIHBIM TOKOM

aKTUBHOM COCTaBIISIONICH TOK

€MKOCTHOM COCTaBJIAIONIEH TOKa

Uro noHUMaeTcs MoJ peakueil sKops CUHXPOHHOM MallluHbI?
BO3/I€HCTBUE MarHUTHOTI'O II0JIsl pOTOpA HA TOK CTaTopa
Bo3xeiicteue MJIC poTopa Ha MarHUTHOE TOJIE CTaTOpa
BO3JICHICTBIE MarHUTHOTO TIOJIS CTATOPa Ha TOK BO3OYKICHUS
Bo3zaelictBue MJIC craTopa Ha MarHUTHOE I10JIE POTOpA

Kakast 9acTh CHHXPOHHOH MaIIMHEI Ha3bIBACTCS SIKOpEM?

poTop

MarHUTONPOBOJ

9TOT TEPMHH HCIOIB3YIOT TOJIBKO B MaIlIMHAX MOCTOSHHOTO TOKA
CTaTop

KakoBa yactora nuratomeii ceTu, €Ciid poTOp CHHXPOHHON MAallIMHBI ¢ ABYMsI TapaMU MOJIFOCOB BpalaeTcs co ckopocThio 6000
00/MuH?

100

50

250

200

150

Or yero 3apucut KI1JI anexTpuyeckoil MammHb1?
OT NEPBUYHOTO HAMPSHKSHUS

OT BEJIMYHUHBI IOTEPh B CTAIIN U MEAH

OT BEJTUYUHBI CKOJBKCHUS

OT CKOPOCTH BpaIeHUs

OT HAIpaBIICHUS BpAIICHU




Jln1st 4ero CIyKUT KOJUIEKTOP B MAIlIMHAX MMOCTOSHHOTO 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 MallMHbl, B 0OMOTKE KoTopoi HaBoautcst D/1C

4acCTb BHCKTquCCKOﬁ MAalIuHBbI, 00MOTKa KOTOpOI71 co3aacT OCHOBHOM MarHUTHBIN ITOTOK
HCIIOJABWXHAA 4aCThb SHGKTpH‘IeCKOﬁ MalIuHBbI

WHayKTOpOM Ha3bIBACTCS:

BPAIAIOIIASCS YaCTh JEKTPUISCKON MAIITIHBI

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

9acTh JCKTPUIESCKON MaIIMHBI, 0OMOTKAa KOTOPOH €03/[aeT OCHOBHOM MarHUTHBINA MTOTOK
HETIOJIBIDKHAS YacTh dJICKTPUICCKON MAITIHBI

OCHOBHOI MarHUTHBIN ITOTOK MAIIKHEI IIOCTOSHHOIO TOKA CO31a€TCs:

0OMOTKO# B0O30Y X IeHHsI OOMOTKOM SKOPSI

00MOTKOH 100aBOYHBIX ITOJIFOCOB KOMIIEHCAIIMOHHON OOMOTKOM

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

TOKA BO30Y)KICHHUS MOJSIPHOCTH HAIPSKEHHSI

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

noBbimeHus KI1J| mammHbt

noJAep KaHus HaNPaBJICHNUS U BHIPAaBHUBAHUS BEIMYMHBI MOMEHTA

NOJACP KaHUS TOJIIPHOCTH M BHIPABHUBAHUS BEJIMUUHBI HAIPSHKEHUS

Yro Takoe 00paTUMOCTH MAIIHMH IIOCTOSHHOTO TOKa?

MOXET BpaIaThCs B JIIOOYIO CTOPOHY

MOXET paboTaTh Ha JII0OOM TOKe

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

MOXeT paboTarh Ha JIFOO0H MOITHOCTH

B renepaTope mocTOSHHOTO TOKa HE3aBHCHMOTO BO30YKICHHUS IIPH IETKAX, YCTAHOBICHHBIX II0 JIMHUH T€OMETPUUCCKON HEHTpaH,
IpU MOCTOSHHBIX TOKE BO30YXKICHUS U CKOPOCTH BPAIIECHUS IPUBOIHOTO JIBUTATENs HANPS KEHUE MPU POCTE TOKA SAKOPS:
YMEHBIIACTCS;

YBEJIUYHUBAETCS;

OCTaeTCsl MOCTOSIHHBIM;

HECKOJIbKO YBEJIMYHUBAETCS.

,Z[063B0‘IHI>IG TI0JIF0CAa B TCHEPATOPE MOCTOSTHHOT'O TOKA CTaBAT JUJIA:
YBEJIMYEHNSA TOPMO3HOTO MOMEHTA;

YIYyULIICHUSA KOMMYTAallU,

YMEHBIICHUA METAJNIOCMKOCTH,

JUJIA IIOMOIIY T'JIaBHBIM ITOJIFOCaM.

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

0CTaeTCs MOCTOSHHOM;

YMEHBIIIAeTCs;

OCTaeTCS IMMOYTH MMOCTOSTHHOM.

UYacroTa BpamieHus IBUraTelIsl IOCTOSIHHOTO TOKA MapajuIeNIbHOTO BO30YKICHUS TPU YBEJIMYEHUU COMTPOTHUBIICHMSI, BKIIFOUEHHOTO B
SIKOPHYIO 1IETIb:

YBEJIMUHUBACTCS;

0CTaeTCs MOCTOSHHOM;

YMEHBIIIAeTCs,;

JI00aBOYHOE COTIPOTHBIICHUE HE BIHSECT HA YACTOTY BpAIlCHUS

VYkaxure croco0bl yIyqlleHHs KOMMYTAllMd B MallIMHaX MOCTOSHHOTO TOKa
BKITIOYCHUE JT00aBOYHOTO PE3UCTOPA B IICTIb STKOPS

MPUMEHEHHUE CIIEIUATBHBIX CXEM OOMOTKH SIKOPSI

MIPUMEHEHHE IIETOK C IOBBIIIEHHBIM NIEPEXO0IHBIM COIPOTUBIIEHUEM




npUMeHEeHHE T0OABOYHBIX TOITIOCOB
YCTaHOBKA MIETOK Ha (PH3MYCCKYIO HEHTPaJb

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

OneHKa KypcoBOTO IIPOEKTA ABJISETCS] KOMIUIEKCHOH. [1pn 5TOM yUnTBIBAtOTCs ClieyIomye (pakTopbl: aKTyalIbHOCTh BEIOpaHHOH
TEMBI; JIOTHIHOCTH METOIMKH pacueTa; CBOOOIHOE BIIaleHHE METOIUKOM pacdera; KyIbTypa o(pOpMIICHHS NOSCHUTEIHFHON 3aIHCKY;
CaMOCTOSITENIFHOCTh BBIBOIOB. Bce 3T0 cyMMHpyeTCs B UTOTOBYIO OLICHKY.

O1eHKa pe3yabTaToOB 3alIUTHI KyPCOBOTO MIPOEKTA OCYIIECTBISAETCS 10 OaTbHON cUCTeME (KOTIMYHOY, «XOPOILO»,
«yZIOBIETBOPHTENBHOY, HEYAOBIETBOPUTEIBHON).

O1eHKa «OTJIMYHOY» BRICTABIIAETCS, KOTJa paboTa CONEPKUT IPaMOTHO U3JIOKECHHYIO PACUSTHYIO 0a3y, XapaKTepH3yeTCs
OTCYTCTBHEM OIIMOOK B pacdeTax, JOTHYHBIM U IIOCIE0BaTEIbHBIM H3I0KEHIEM MaTepuaa B OsICHUTeIbHOU uacTu. [1pu 3amuTe
PaboThI 00YUAIOIIMIACS TOKa3bIBACT NIIyOOKHE 3HAHUS BOIIPOCOB TEMBbI; CBOOOIHO OTNIEPUPYET PACUCTHBIMHU JTAaHHBIMH; JIETKO
OTBEYACT Ha ITOCTABICHHBIC BOIIPOCHI.

O1eHKa «XOpOIIO» BBICTABIAETCS, KOTa paboTa COAEPIKUT TPAMOTHO M3TI0KEHHYIO PAaCUeTHYIO 0a3y, XapaKTepHU3yeTcs
OTCYTCTBHEM OLIMOOK B pacdeTax, JOTHYHBIM U [IOC/IEJ0BaTEIbHBIM H3I0KEHIHEM MaTepuaa B HosicHUTenbHOM uactu. ] [Ipu
3ammuTe padoThl 00yUAIOMIUICS MOKa3bIBACT 3HAHKS BOIIPOCOB TEMBI; O3 0COOBIX 3aTPYyAHEHHUH OTBEYACT HA IIOCTABICHHBIC
BOITPOCEL.

OmeHKa «yJOBIETBOPUTEIHHO)» BBICTABISETCS, KOTA paboTa COIEPIKUT PACUeTHYIO 0a3y, XapaKTepU3yeTCsl HATMYHEeM OTAEIbHBIX
omu6ok B pacuerax. [Ipu 3ammre oOyuaronuiicst mposiBIsieT HEYBEPEHHOCTD, OKA3bIBAET Cl1a00€ 3HAHHUE BOIPOCOB TEMBI, HE €T
TIOJTHOTO, apTyMEHTHPOBAHHOTO OTBETA HA 3a/JaHHBIC BOIPOCHL.

O1eHKa «HEeYIOBICTBOPUTEIBHOY» BEICTABIACTCS, KOTJa pab0oTa HE COIEPIKUT PAaCUeTHYIO 0a3y, He OTBEYaeT TpeOOBaHUSAM,
U3JI0’)KCHHBIM B METOANYECKUX YKA3aHUAX, UIMEET 3HAUUTEIbHbIE OMUOKY B pacyerax. [Ipu 3ammre oOyuaronuiicst 3aTpyJHAETCS
OTBEYaTh HAa OCTABJIEHHBIE BOMPOCHI 110 TEME, HE 3HAET TEOPHH BOIPOCA, IPU OTBETE JOMYCKAET CYILECTBEHHBIE OIIHOKH.
IIpoxoxeHre KOHTPOIBHOTO MEPOIIPHUATHS 10 3AITUTE KYPCOBOTO IMPOEKTa CUUTACTCS BHITIOIHEHHBIM YCIICIITHO, €CIIH IIPH €TI0
OLICHHBAHHH TIOJTy4YeHA OIICHKA HE HIDKE «YAOBICTBOPUTEIBHOY.

Kputepuu onieHMBaHUSA OTBETA HA SK3aMEHE

O1eHKa «OTJIMYHOY BBICTABIIACTCS, KOTJa 00YJaIOIIUiiCs 1eMOHCTPUPYET CHCTEMHBIC TEOPETUIESCKUE 3HAHUS, BIACCT
TE€PMHUHOJIOTHE, AeTaeT apryMeHTHPOBAaHHbIE BBIBOJIBI K 000OIIEHNS, TPUBOIUT IPUMEPHI, TOKA3bIBAET CBOOOAHOE BlIaICHHUE
MOHOJIOTYECKON PeUblO M CIIOCOOHOCTB OBICTPO PearnpoBaTh Ha YTOUHSIONINE BOIIPOCHL.

O1eHKa «XOpOIII0» BBICTABIACTCS, KOT/IA 00yJarONIHiACS TeMOHCTPHPYET IIPOYHBIC TEOPETUUSCKIE 3HAHMUS, BIaJCeT
TEePMHUHOJIOTHEH, AeTaeT apryMeHTHPOBAaHHbIE BBIBOJIBI X 0000IIEHNS, TPHUBOIUT IPUMEPEI, HO IIPHU 3TOM JIe/IaeT HECYIIECTBEHHBIE
olMOKH, KOTOpBIE OBICTPO MCHPABISET CAMOCTOATENIBHO WM IIPU HE3HAYUTEIbHON KOPPEKINH IIPETIOIABATEIIEM.

O1eHKa «yIOBJICTBOPUTEIHHOY BBICTABIIAETCS, KOT/Ia 00yJarONIHICs HETITyOOKHe TeOpeTHIeCKHE 3HAHMS, TIPOSBIIICT C1abo
copMHUpPOBaHHbIEC HABBIKY aHAIN3a SIBJICHUI U IPOIIECCOB, HEAOCTATOUHOE YMEHHUE [IeJIaTh apIyMEHTUPOBAHHBIC BBIBOJIBI H
HIPUBOAUTH MIPUMEPHI, TOKA3bIBAET HE IOCTATOYHO CBOOOAHOE BIIaIeHHE TEPMHUHOIOTHEH, TOTHYHOCTHIO U MOCNIEJ0BATEIbHOCTBIO
U3JI0KEHHUS, JIETIaeT OMNOKHU, KOTOPBIE MOXET UCIIPAaBUTh TOJIBKO IPU KOPPEKIMH MIPETIOIaBaTeIeM.

O1eHKa «HEeyIOBICTBOPUTEIBHOY» BEICTABIAETCS, KOTIa 00YJaOuiics JeMOHCTPHPYET HE3HAHNE TEOPETHUSCKIX OCHOB IPEIMETA,
HE yYMeeT JieJIaTh apIyMEHTUPOBAHHBIE BBIBOJBI U IPUBOIUTH IIPUMEPBL, HE BIIAJCeT TEPMUHOIOIUEH, IIPOSBIIAET OTCYTCTBHUE
JIOTHYHOCTH M TIOCJIE0BATEIbHOCTBIO U3JIOKEHHS, JeTIaeT OLINOKHU, KOTOPBIC HE MOXET UCIIPABUTh AaXKe IPU KOPPEKIMU
[IPENnoiaBaTelieM.

IIpoxoxxeHrEe KOHTPOJIbHOIO MEPOIPUATHS IO CAAYE IK3AMEHA CUUTAETCS BBIIOJIHEHHBIM YCIEIIHO, €CJIU IIPU €r0 OLEHUBAHUU
[0JIy4YEHa OLIEHKA HE HUXKE «YJOBIETBOPUTCIILHOY.

6. YAEBHO-METOJUYECKOE 1 THOOPMALIMOHHOE OBECIIEYHEHUE

6.1. Pekomenayemast qureparypa

6.1.1. OcHoBHas1 IUTEepaTypa

ABTOpBI, COCTaBUTEITU 3arnaBue bubnmnoreka WsnarenscTBO, TOX
JI1.1 | Kombuios M.IL DNIEKTPUYECKUE MAIIUHBI : Mocksa: FOpaiir, 2012
y4eOHUK JUTs OaKalaBpoB
JI1.2 | XKynossx B.B. OcCHOBBI Hosocubupck: HITY, 2014

ANEKTPOMEXaHUYECKOTO
npeoOpa3oBaHus SHEPIUH :

yaeOHUK
JI1.3 | A. B. Ipo6os, B. H. DNEeKTPUUECKUE MAIIHUHBI: Mocksa ; Bonorna : Uadpa-
Tanymxo yaebHOe nocobue Wmxenepus, 2024
JI1.4 | Cornuxos B. B. DNEKTPUIECKUE MAIIHUHBI: Mocksa ; Bonorna : Madpa-
yaebHOe Tiocobne Umxenepus, 2024
6.1.2. Jlono/iHUTE/IbLHAS JINTEPATypPa
ABTODBI, COCTaBUTEIN 3arnasue Bubnuoreka W3narenncTBo, roa
JI2.1 |B.M. Urnarosuy, DNeKTpUIecKre MaIIUHbI U Tomck : U3gaTenscTBO
II.C. Poii3 TpaHc(hopMaTopsl: yueOHOE ToMCKOro MOMUTEXHUYECKOTO

nocobune yHuBepcureta, 2013




ABTODBI, COCTAaBUTEIIH

3arnasue

bubaunoreka

W3nparenscTBO, TOI

JI2.2 |IlapamonoBa B. DNeKTpUIecKre MaIlIuHHI Mocksa : Anbranp MI'ABT,
cOOpHUK 33124 2014
JI2.3 | B.Sl.becmanos, DNEKTPUIECKUE MAIIHUHBI: Mocksa: Akagemus, 2010
H.®.Korenenen ydeOHOoe Tocobue
JI2.4 | Cattapos P.P., DneKTpuiecKre MalluHbI B Mocksa; Bonorna: Muadpa-
Teperynos T.P., MpUMepax ¥ 3aj1a4ax: yueOHoe Wnxenepus, 2024
Banees A.P. rocooue
6.1.3. MeTtonuueckue pa3padoTku
ABTODBI, COCTABUTEITH 3arnaBue bubanoreka W3nareasCTBO, TONI
JI3.1 |M.H. [laBbIakuH, DIIEKTPOTEXHUKA U H® HUTY «MHUCuCx», 2013
C.H.backos anekTpoHuKa: JlabopaTopHEIit
OPaKTHKyM
6.2. [lepeyens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKALUOHHOI ceTn « AHTEpHET»
31 | LMS H® HUTY "MUCHUC" https://moodle-nf.misis.ru/
6.3 IlepeyeHs NpOrpaMMHOro odecneyeHust
1.1 [MATLAB & Simulink
1.2 | SimInTech
1.3 |Kommac 3D V24
1.4 | Microsoft Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr STUUseBnft
6.4. IlepeyeHb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPodeccuOHANbHBIX 023 JaHHBIX
1 http://www.center.eneral.ru/products.html — mpoaykiust 3aBoioB Poccum, mpon3BoASIIMX ICKTPUISCKHE MAITUHBI |
) TpanchopMaTopsl
.2 |https://www.electromechanics.ru - caift "DnekTpoMexaHuKa"
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Hasuauenue Bug OcHalenue
113 VYueOHast mnabopaTtopusi (KOMIBIOTEpHBIi | JIab 13 . - Kommerotep B cbope;

KJIacc)

1 mr. - Ilpoextop yHHMBepcambHbIi Vivitek
DH278;

1 . - Oxpan HacTenHsId 150x200;

1 wt. - Kommyratop D-Link 16 mopr.;
1 wr. - [logBec ans mpoekTopa;

1 mT. - Beb xamepa Logitech;

1 wr. - Konauuuonep ;

13 mwt. - CTON KOMITBIOTEPHBIIA;

2 . - CToJ mpenoaaBaTesIbCKHiA;

7 mwr. - CTynbs;

12 wr. - Kpecio;

1 . - HIkad KHIKHBIH;

12 wt. - Pynonssle mropsl;

1 mwt. - YueHuueckas J10CcKa;
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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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