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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 3a049Hast

Ofmas Tpy10eMKOCTh 6 3ET Buns! koHTpoOIIs Ha Kypcax:

Yacos 1o yueOHOMY TUIaHY 216 JK3aMeH 3

KYpPCOBOii npoekT 3

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kype 3

Bun 3ansuii v | PII Hroro
Jlexuun 18 |18 |18 |18
JlaboparopHbie 6 6 6 6
IIpakTuyeckue 10 (10 |10 |10
Hroro ayn. 34 (34 |34 |34
KonrakTHas pabora 34 (34 |34 |34
Cam. pabota 173 1173 | 173 | 173
B tom uncie cam. pabota 58
B pamkax ®OC
Yacel Ha KOHTPOJIb 9 9 9 9
Htoro 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_25 DnextposHepreTuka U anekrporexHuka IIpOIInA 3aou.plx, yrBepkaeHHoro YueHsmM coBetom HUTY MUCHUC B
cocraBe cootBercTByromerd OITOIT BO 13.03.02 DnekTposHepreTHKa M SJICKTPOTEXHHKA OJIEKTPONPHUBOA M aBTOMATHKA
IpoTOKOJI OT 25.12.2024 Ne58.

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.

Ju—

Ienm ocBOeHMS TUCIUIIIMHEL: chOPMHUPOBATE Y 00yUArOLIETOCS yMEHHE CO3JaHUs U HCCIIeOBAHMS TI00011
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 dusuka

2.1.2 | TeopeTuueCcKue OCHOBBI AIEKTPOTEXHUKU

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

2.2.1 |IloaroroBka K MpoIeaype 3allUThI ¥ 3alUTa BBITYCKHOW KBaTH()HUKAIHOHHOW PabOTHI

2.2.2 | CucreMsbl ynpaBiieHHUs JIEKTPOIPUBOJIOB

2.2.3 | CunoBas 3JIeKTPOHHKA

2.2.4 |IIpenauruioMHas IpakTUKA

2.2.5 | DnexTpuuecKHe u AICKTPOHHBIC aIaparhbl

2.2.6 | DieMeHTH CHCTEM aBTOMATHKH

2.2.7 |IIpoMBIILITIEHHBIE CETH

2.2.8 |IIporpammHOe obecrieueHIuEe KOHTPOIIEPOB

2.2.9 | ABTOMaTU3UPOBAHHBINA 3TEKTPOIPHBO TUIOBBIX MPOU3BOICTBEHHBIX MEXaHI3MOB

2.2.10 | ABTrOMaTH3MpPOBAHHBIN 3JIEKTPONPHUBOL B TEXHOJIOTHAX

2.2.11 | ABromaru3anusi TEXHOJOTHUECKUX IIPOLECCOB

2.2.12 | ABroMaTH3anus MeTawIypru4ecKoro Npou3BoICTBa

2.2.13 | IIpoeKkTupOoBaHUE INEKTPOTEXHUIECKUX YCTPOUCTB

2.2.14 | CAIIP ycTpoiCTB 3J€KTPOHUKH

2.2.15 | KomnbroTepHOE MOAEIUPOBAHUE HIEKTPONPUBOJIOB

2.2.16 |MaremaTnyeckoe MOJEIUPOBAHUE CUCTEM aBTOMATUKU

2.2.17 | OO6uias sHEpreTuKa

2.2.18 | DnekTpocHAOXKEHHE U aBTOMATHU3AIHS HJICKTPOIHEPTETHUECKUX CUCTEM

3. PE3YJIbTATBI OBYYEHMUA 11O JUCHUIIIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAAMH

OIIK-3: CnocodeHn OCYHIECTBJAATH MOJICJIUPOBAHNE, AHAJIU3 U IKCIICPUMEHTDHI B LI€JIAX NPOBEACHUSA 1€TAJIBbHOI0
HCCJICA0OBAHUA IJIA pCIICHUA 3a/1aY B HpO(l)eCCI/IOHaJILHOi;I OﬁﬂaCTl/I, HCIOJb30BATH METOAbI AHAJIU3a U MOACTHPOBAHUA
JIEKTPUIECCKUX neneu n SJEKTPUYCCKUX MAIIUH

3HaTh:

OI1K-3-31 npuHIuMn 1eicTBUS COBPEMEHHBIX THUIIOB JICKTPHUSCKUX MallliH

IIK-2: Cnoco6eH mnpoeKTHpPOBATH CUCTEMBI JJIEKTPONPHBOAA H ABTOMATH3HUPOBAHHBIE CHCTEMbI YIIPABJIEHUS €
HCIOJIb30BaHUeM HM(POBLIX TeXHOJIOTHIA

3HaThb:

ITK-2-31 ocoOeHHOCTH KOHCTPYKIIHH, YPAaBHEHUS, CXEMBI 3aMEIICHHS M XapaKTePUCTUKHU Pa3IMYHBIX IEKTPUICCKUX JABUTATEICH

OIIK-3: CnocoGeH ocyliecTBIATh MOJAeTHPOBAHUE, AHAIN3 U IKCIEPUMEHTHI B 1ie/IX IPOBeAeHUs 1eTAIbHOIO0
HCCIe0BAHUS /15 pellleHUs 3a/1a4 B NPo()ecCHOHAJIbHOM 00JIaCTH, HCI0Jb30BATh METO/AbI AHAJIH3Aa U MOJeTUPOBAHHUS
9JIeKTPUYECKHUX 1eneil H 3IeKTPUIeCKUX MALIHH

YMmerhb:

OIIK-3-¥1 coctaBisaTh IpocTeHIe KOHCTPYKTUBHBIC U IEKTPHUESCKHUE CXEMBI 3aMEIEHHS IEKTPHUSCKUX MAIIHH H
TpaHCc(pOpMATOPOB

IIK-2: Cnoco0eH NPpOEKTHPOBATH CHCTEMbI J1eKTPONPUBOAA U ABTOMATU3MPOBAHHBIE CHCTEMbI YIIPABJIEHHS C
HCII0JIb30BAaHNEM HH(POBBIX TEXHOJIOTHH

YMmerThb:

[IK-2-Y'1 o6pabaTbIBaTh pe3ybTaThl KCIEPUMEHTANBHBIX UCCIEIOBAHUMH C 1IEJIBI0 TOCTPOSHUSI OCHOBHBIX XapaKTEPUCTHK




3JIEKTPUYECKUX MAIINH U TPAHC(HOPMATOPOB

OIIK-3: CniocoGeH ocyliecTBIATh MOJAeTHPOBAHUE, AHAIN3 U IKCIIEPUMEHTHI B 1e/IAX POBeAeHUs 1eTAIbHOIO
HCCIe0BAHHUS /15 pellleHNus 32/1a4 B NPo¢)ecCHOHAJIbHOM 00J1aCTH, HCIOJIb30BATH METO/AbI AHAJIH3Aa U MO/JeTUPOBAHUS
3JIEKTPHYECKHUX Heneii H 3JIeKTPHYecKNX MAIIHH

Baanern:

OIIK-3-B1 HaBBIKaMH 3I€MEHTAPHBIX PACUETOB U HCCIEOBAHNUS JIEKTPUIECKUX MAIINH

IIK-2: Cnoco0eH NpOeKTHPOBATH CHCTEMbI J1eKTPONPUBOAA U ABTOMATH3MPOBAHHBIE CHCTEMbI YIIPABJIEHHS C
HCII0JIb30BaHUEM M (POBBIX TEXHOJIOTHH

Baagern:

[IK-2-B1 MeToaMKaMy ONTUMU3ALUH IIPU MPOEKTUPOBAHUH DINEKTPUUECKUX MAIIUH

4. CTPYKTYPA U COJAEP)KAHUE

Kon HanmenoBanue pasgeaoB n | Cemectp | Yacos | @opmupyemsble | JIutepatypa | Ilpumeuyanue KM Boinosan
3aHATHUS TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIuii pecypchl padoThI

Paznen 1. BBenenue,
OCHOBHBIC ITOHATUSA

1.1 Pounb snexTpuueckux mMaiuH. 3 2 OIIK-3-31 TIK- JI1.1 JI1.2 KM1,K P1
OO61ue Bompockl 2-31 JI1.3 M2
npeoOpa3oBaHust JI1.4J12.1
ANEKTPOMEXAHUYECKOTO JI12.4J13.1
npeoOpa3oBaHus D1
sHeprud. /Jlex/

1.2 3aKOHBI: YIEKTPOMAarHUTHON 3 14 OIIK-3-31 JI1.2 JI1.3 KM1,K
nHaykiun, Kapxrooga, OIIK-3-VY1 JI1.4J12.1 M2
MOJTHOTO TOKa, OMa Jist OIIK-3-B1 TIK- JI12.3J13.1
MarHUTHOM 1enu, AMmepa, 2-31 TIK-2-Y1 21
3aKOHBI 3JIEKTPOMEXAHUKH. TIK-2-B1

DIEeKTPOMArHUTHBIE CUIIBI U
MOMEHTBI B 3JIEKTPUUECKHUX
MaunHax. [lorepu u

KIIJIL. /Cp/

Pazpnen 2.
Tpanchopmatopbl

2.1 Hasnauenue u obnactu 3 4 OIIK-3-31 IIK- JI1.1 J11.3 KM1,K
MPUMEHEHUS 2-31 JI1.4J12.1J13. M2
TpaHchopmaropa. 1
YeTpoicTBO, IPUHLIUI o1
JIeHCcTBUA U pabouune
MPOLIECCHI OTHO(pA3HOTO
Tpanchopmaropa. Cxema
3aMelICHHS
JIByXOOMOTOYHOTO
TpaHchopmaropa.
HamarunumnBatoniuii Tox 1
TOK XOJIOCTOTO XOJa.
YpaBHEHUs HAPSKCHUS
TpaHchopmaropa u
BeKTOpHAas auarpamma. /JIex/

2.2 Pacuer napameTpos 3 2 OIIK-3-Y1 IIK JI1.1J11.3 KM1,K
TpaHchopmaropa. Pacuer -2-V1 JI1.4J12.1 M2
CXEMBbI 3aMEIIEeHUS JI2.2J13.1
TpaHcdopmaropa. Pacuer o1

napameTpoB KOPOTKOTO
3aMbIKaHHsI M XOJIOCTOTO
xopa. Pacuet oOMOTOK
BBICOKOTO M HH3KOT'O
Hanpsokenus. /TIp/




23

Uccnenosanue
JIBYXOOMOTOYHOTO
TpexdaszHoro
TpaHchopmaropa npu
CUMMETPHUYHON Harpyske.
Hccnenosanue
MapauIeIbHON paboTHI
onHo(da3HBIX
Tpanchopmaropos /J1ab/

OIIK-3-B1 IIK-
2-Bl

JI1.3

JI1.4J12.1J13.

1
€

KM1,K
M2

24

Tpexda3zublit
TpaHcdopmarop. [pynmst
COeIMHEHHSI OOMOTOK
TpaHchopmaropa.
V3MeHeHHEe BTOPHYHOTO
HAMPSDKCHUS M BHEIITHUE
XapaKTePUCTUKHU.
KoadpunueHT mosne3noro
JeiicTBIA TpaHC(hopMaTopa.
CreuunansHbie
TpaHchopmaropsl. TemoBoit
pexKUM

tpancdopmaropa. /Cp/

30

OIIK-3-31
OIIK-3-V¥1
OIIK-3-B1 IIK-
2-31 IIK-2-Y1
[1K-2-B1

JI1.1 J11.3
JI1.4J12.1
€|

KMILK
M2

Pa3gen 3. Dnekrpuyeckue
MAIIMHBI IePeMeHHOT0
TOKa

3.1

OCHOBHBIC BHJIBI MaIlINH
MEePEeMEHHOTO TOKA.
KoncrpykTrBHOE
UCIIOJTHEHHE 0OMOTOK
MIePEMEHHOTO TOKA.
MarHuTOABIKYIIHAE CHIIBI
00MOTOK NMEPEeMEHHOTO TOKa.
Bpamatomeecss MarHutHoe
noje. DIEKTPOABUKYIINE
CHJIBI B 0OMOTKAaX
NepeMEeHHOro Toka. CxeMsl
00MoTOK DM mepeMeHHOTO
Toka. Haznauenue u obnactu
MIPUMEHEHUs aCHHXPOHHBIX
MamuH (AM). YcTpoicTBo
MpUHLIHMI AeicTBUs AM.
Pabota AM npu
3aTOPMOXKEHHOM
porope.Cxema 3aMelIeHHS U
BEKTOpHas nuarpamma AM.
Mexanunueckue
XapaKTEePUCTHKA
ACHHXPOHHOTO JIBUTATEJIS
(AH). Pabouue
xapaktepuctuku AJl. ITyck
AJl. PerynupoBaHue 4acTOThI
BpaweHus A/l u u3MeHeHue
HampaBJICHUS BpaILEHUSI.
Hasnavenue n obnactu
MPUMEHEHHS CHHXPOHHBIX
MamuH (CM). YcTpoicTBO 1
npuHiMn gaeicteus CM.
Paborta cHHXpOHHOTO
rerepatopa (CI) B pexxume
XOJIOCTOT'O XO/a U B peKUMe
Harpysku. [Tyck CJI.
PerynupoBanue yactoTsl
Bpawenust C/I. CuHXpoHHBIE
MAIlIHBI C TOCTOSIHHBIMU
MarHiTaMy OCHOBA
POOOTOTEXHUKH U YCTPOICTB
aBTOMAaTHKH. /JIeK/

10

OIIK-3-31 IIK-
2-31

JI1.1 J11.3

JI1.4J12.1J13.

1
Ol

KM1,K
M2
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Pacuer MaluH nepeMeHHOTro
TOKa. BrIOOp riaBHBIX
pa3MepoB.

Pacuet 06moTOK. Pacuer
MarHuTHOM cucreMsl. Pacuer
napaMeTpoB ABUTaTEIs.
Pacuer noreps.Pacuer
pabovMX XapaKTePUCTHUK.
PacueT myckoBbIX U
xapaxrepuctuk /I1p/

OIIK-3-Y1 IIK
-2-V1

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

€

KM1,K
M2

33

UccnenoBanue
ACHHXPOHHOTO [[BUTATEIIS C
(hasHbIM U
KOPOTKO3aMKHYTHIM
poropom. /J1ab/

OIIK-3-B1 IIK-
2-B1

J1.3
JI1.4J12.1J13.
1
Ol

KM1,K
M2

34

Koporko3amkryTsie AJl ¢
MOBBIILIEHHBIM ITyCKOBBIM
MOMEHTOM: JABHUIATENIH C
JIBOMHOM OeJInYbelt KICTKOM,
rITyOOKOMa3HbIe ABUTATEINH.
BexropHas nuarpamma
CHHXPOHHOTO TeHepaTopa.
BHenraue u perymupoBOYHEIE
xapaktepuctuku CI.
[MapannensHas padota CI'c
CeTh0. AKTHUBHAsI MOIIIHOCTh
U 3JI€KTPOMAarHUTHBII
MoOMeHT. CtaThuueckas
ycroiuuBocts CI.
CHHXpOHHBIN IBUTATEIb
(CH). Pabouue
xapakrepuctuku CJI.
CHHXPOHHBIN KOMIIEHCATOP.
Brinonnenue KypcoBoro
MIPOEKTA 110 pacyeTy
ACHHXPOHHOTO JTBUTATEIIS.

/Cp/

40

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

JI1.1J11.3
JI1.4J12.1
Ol

KM1,K
M2

Pa3nen 4. Daexrpuyeckue
MAIIMHLI OCTOSTHHOTO
TOKa

4.1

YerpolcTBO U IPUHIIKIL
IEUCTBUSA MalIUHBI
noctosiHHoro Toka (MIIT).
Pexum reneparopa. Pexxum
nsurateis. OCHOBHBIE
3NIEKTPOMATHHUTHBIC
coorHomenus: B MIIT: DJIC
SIKOPSI, YIEKTPOMArHUTHBIN
MOMEHT H 3JICKTPOMarHuTHas
MoHOCTb. OO6MoTkH MIIT.
Kommyranus B MIIT.
Knaccuduxarus ITIT mo
croco0y BO30YKICHHMS.
I'eHepaTop ¢ HE3aBUCHMBIM,
napajieTbHbIM,
MOCJICIOBATEIbHBIM U
CMEIIaHHBIM BO30YXKICHHEM:
CXEMBI BKIIIOUEHHS, paboune
XapaKTEPUCTHKH.
[MapamnensHas padota
TeHepaTopa MOCTOSHHOTO
TOKA C CETBIO.
Knaccuduxauus AT no
crioco0y Bo30ykaeHus. /JIex/

OIIK-3-31 TIK-
2-31

JI1.1J11.3
JI1.4J12.1J13.
1
Ol

KM1,K
M2




4.2

OOMOTKM MaIivH
MIOCTOSIHHOTO
toka.Iloctpoenue
XapaKTepUCTUK T€HEepaTOpPOB
Y MalllMH NOCTOSHHOTO TOKa.
Pacuet myckoBoi quarpaMMbl
JIBUTATEISl IOCTOSTHHOTO
toka. /IIp/

OIIK-3-Y1 IIK
-2-V1

JI1.1J11.3

JI1.4J12.1

J12.2]13.1
€

KM1,K
M2

43

UccnenoBanue aBurareis
MMOCTOSIHHOTO TOKa
HE3aBHUCHMOTO
B030yxneHus. /J1a6/

OIIK-3-B1 IIK-
2-B1

JI1.3

JI1.4J12.1J13.

1
€]

KMILK
M2

44

O0paTHMOCTh MaIINH
nocrositHHoro Toka. JIIIT
HE3aBHCHUMBIM,
HapauIeIbHBIM,
HOCNIe0BaTeNbHBIM U
CMEIIAaHHBIM BO30YKIICHUEM:
CXEMBI BKIIIOUEHHS, paboune
xapakrepuctuku. [lotepu u
K03 PHIUEHT MOJIE3HOTO
neucreus. [Tyck JIIT.
PerynupoBanue 4actoTsl
BpAIIECHUs U U3MEHEHHE
HalnpaBJIeHUs BPalleHUs Baja
JIIT. OcobenHocTH mycka
HIIT napannenpHoro,
MOCNIe0BATENBHOTO U
CMETIIaHHOTO BO30YKICHHS.
CrenuanbHbIe MaITMHBL
MOCTOsIHHOTO TOKa. /Cp/

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

JI1.1 J11.3

JI1.4J12.1J13.

1
€]

KM1,K
M2

IIK-2-B1

Pazpnen 5. IloaroroBka K
KOHTPOJIbHBIM
MepONpPUATUAM U
BBINOJIHSIEMBIM padoTam

5.1

OO0beM 4acoB
CaMOCTOSTEIEHOW PabOThI HA
noarotoBky k KM /Cp/

52

O0BeM gacoB
CaMOCTOSITENbHON PabOoThI Ha
noarotosky k BP /Cp/

5. ®OHJI OHEHOYHbBIX MATEPHAJIOB

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

Kon

KonTposnbHoe
MEPOIPUATHE

IIpoBepsiemble
WHIUKATOPBI
KOMIIETEHIINHA

BOHpOCLI JUIA IOATOTOBKH

KM1

DK3aMeH

OIIK-3-31;I1K-2-31

Bomnpocs! k 3x3aMeny

L. [MpuHIMI NeHCTBYS MEKTPHYECKUX ManH. TpeboBaHus,
TPEABABIAEMBIC K HIEKTPHUSCKIM MaIIHAM.

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

3. Bekropras quarpamma tpaHcdopmaropa ¢ akTHBHO-
UHyKTUBHOM Harpy3Kkoi.

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

5. OMBIT XOJIOCTOTO X0/1a TpaHChOopMaTopa.

6. OmBIT KOPOTKOTO 3aMBIKaHHS TpaHC(HOpMaTOpa.

7. BHenHne xapakTepHcTHKH TpaHcdopMaropa.

8. DHepreTryeckas quarpamma tpanchopmaropa. KI1J]
TpaHcopmaropa.

9. Ipynmsl coenuHeHns 0OMOTOK Tpex(a3HbIX
TpaHC()OPMATOPOB.

10. [MapannenpHas pabota Tpexda3HbIX TpaHCHOPMATOPOB.




11. AstoTtpaHcdopmarop.

12. KoHcTpykTHBHAs cxeMa U yCTPOHCTBO MAIMH EPEMEHHOTO
TOKA.

13. IMpuHIMT BEITOTHEHUSI MHOTO(Aa3HBIX OOMOTOK MaIlIiH
HEePEeMEHHOTO TOKa.

14. PacueT MarHuTHOM 1jeNM MaIIMHBI IEPEMEHHOTO TOKA.

15. MJIC 00MOTOK TIepeMEHHOTO TOKA.

16. MarsuTtHoe oJIe NEKTPUIECKOI MAlIUHBI IEPEMEHHOTO
TOKa.

17. DNeKTPOABIKYIIHE CHIIBI, HHAYIHUPYyEeMbIe B 00MOTKax
HEePEeMEHHOTO TOKA.

18. Ha3nauenue u npuHIMN JeHCTBUSA aCHHXPOHHBIX MallllH.
19. VYcrpoiicTBO M 06J1aCTH MPUMEHEHUS ACHHXPOHHBIX MAIIKH.
20. Cxema 3aMelleHUs] aCHHXPOHHOM MamuHelL. [TapameTpst
CXEMBI 3aMeIIeHUS.

21. PaboTa acHHXPOHHOIT MalllMHbI IPH BPAIIAIOIIEMCsI POTOPE.
22. DHepreTuyeckas AuarpaMMma acMHXpoHHOH MammuHsl. KITJT
ACHHXPOHHOM MAaIlIUHBL.

23. DNEeKTPOMAarHUTHBI MOMEHT aCUHXPOHHOW MAIllUHBI.

24. BexropHas nuarpamMmma aCUHXpPOHHOM MalllHBbI.

25. MexaHuueckre XapakTepUCTUKY ACHHXPOHHOTO ABUIATENs.
MaxkcuManbHbIi U IIyCKOBOM MOMEHT.

26. Paboune xapakTepUCTUKHM ACHHXPOHHOTO JIBUTATEIIS.

27. ITyck acCHHXPOHHOTO BUTaTEIs.

28. PerynupoBaHue 4acTOThI BpallleHHsI AaCHHXPOHHBIX
JIBUTATEJICH.

29. I'enepaTopHBbIil PeKUM aCUHXPOHHOW MalTHBbI.

30. KoncTpyKTHBHOE HCTIONHEHNE CHHXPOHHBIX MAIIHH.
IIpuHimn neicTBUsS CHHXPOHHOM MallIUHBbI.

31. MarHuTHOE NoJe CHHXPOHHBIX MAIMH IPH X0JIOCTOM XOJIE.
XapaKkTepHCTHKa XOJIOCTOTO XO0Ja.

32. MarsuTtHoe 1oJIe CHHXPOHHBIX MAIlIUH IIPU HAarpy3Ke.
Peaxiuu sixops.

33. Peakmus sikopsi B HESIBHOIIOJIFOCHOM MaIlIMHE

34. Peaxmus sikopsi B SIBHOTIOJIOCHOM MalInHe.

35. BHemHue U peryTHpoBOYHbIE XapaKTePUCTUKH CHHXPOHHBIX
TeHEPaTOPOB.

36. BexropHbie muarpaMMBl HESIBHOITOJIFOCHBIX CHHXPOHHBIX
TeHEPaTOPOB.

37. BekTopHble 1uarpaMMbl IBHOIIOIIOCHBIX CHHXPOHHBIX
TeHEPaTOPOB.

38. VYcnoBus BKIIOYEHUSI CHHXPOHHBIX TEHEPAaTOPOB Ha
napaJuleNbHy0 padoTy ¢ ceTbro. CIocoObl CHHXPOHHU3AIHH.

39. PerynupoBanue peakTuBHOI MOIIHOCTH CHHXPOHHOTO
TeHepaTopa, padoTAaoMIero napawiebHo ceThio. U -00pa3Hbie
XapaKTEePUCTHKU.

40. MOUIHOCTD U 3JI€KTPOMArHUTHBI MOMEHT CHHXPOHHOM
MallMHBL. YTIIOBas XapaKTepHCTHKA.

41. ITpuHiun neicTBUs CHHXPOHHBIX ABUrarencii. Bekropusie
JUarpaMMbl CHHXPOHHOTO JIBHUTATEIs.

42. VrioBas XxapakTepUCTHKa CHHXPOHHBIX JBUTraTelneil.

43. Paboune xapakTepHCTHKN CHHXPOHHBIX JIBUTATEIEH.

44. PerynupoBaHue 4acTOThI BpalleHUs CUHXPOHHBIX
neurareneil. [lyck CMHHXpOHHOTO JBUTaTess.

45. VY CTpoicTBO KOMIEKTOPHBIX MAIINH MOCTOSHHOTO TOKA.
46. OOMOTKH SKOPS MaIIMH ITOCTOSHHOTO TOKA.

47. IMpuauns! HckpeHus Ha KoiutekTope. Coco0b! yIydieHus
KOMMYTAaIIHH.

48. [IpuHIMI NEeHCTBUS MalllMH OCTOSIHHOTO ToKa. PexuM -
TeHepaTop.

49. [Tpuniun neificTBUs MalIMH NOCTOSIHHOTO TOKa. Pexxum -
JIBUTATENb.

50. PaboTa ManvH MOCTOSTHHOTO TOKA MPH XOJIOCTOM XOJI€.

51. Ilone MamKH NOCTOSHHOIO TOKA NpU Harpyske. Peakuus
AKOPSI.

52. Crioco0bI BO30YXKICHUS MallIMH TIOCTOSTHHOTO TOKA.

53. XapaKTepUCTUKU I€HEPATOPA IIOCTOSIHHOIO TOKA.

54. XapakTepUCTUKH JIBUTATENIS IOCTOSTHHOTO TOKa.




55. Crioco05! peTyIUpOBaHUs] CKOPOCTH JABUTaTEIEH
MOCTOSIHHOTO TOKA.
56. Croco0#bI ImycKa BUTATENs TIOCTOSTHHOTO TOKA.

KM2

TeMBI JOKJIaI0B 10
CaMOCTOSITEILHOM
pabore

OIIK-3-31;I1K-2-31

ITpumeps! TeMBI TOKJIaJ0B IT0 CAaMOCTOSATENIFHOM paboTe:

1) 3aKOHBI JIEKTPOMEXAHUKH

2) [ToTepu B 3JCKTPUICSCKUX MalIHHAX U KOA(PPHUIIMEHT ITOJIC3HOTO
JeCTBUS

3) CnenuanbHble TpaHCHOPMATOPHI

4) TeruioBO# pexxuM TpaHchopMaTopa

5) Kopotko3zamkHyThie AJ] ¢ TOBBIIIEHHBIM ITyCKOBEIM MOMEHTOM
6) ACUHXpOHHBIE IBUTATENN C TBOHHON OeTMUbeil KIIETKOM

7) ACHHXPOHHBIC ITyOOKOMAa3HbIC IBUTATEITU

8) CHHXpOHHBII KOMITEHCATOP

9) OCOOEHHOCTH ITyCKa IBUTATES TIOCTOSTHHOTO TOKA MApaJIeIbHOTO,
MOCJIEI0BATEILHOTO U CMEIIAHHOTO BO30YKICHUS

10) CnenmasibHble MaIlIMHBI IIOCTOSTHHOTO TOKA

5.2. Ilepeyennb padoT, BHINIOJHSIE

MbIX o gucuumuinHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kon
paboTsI

HazBanue
paboTsI

ITpoBepsiemble
UHJIUKATOPbI
KOMIIETCHIIUI

Conepxanue paboTsl

P1

KypcoBoii npoexT

OIIK-3-Y 1;0I1K-3-
B1;[IK-2-V 1;[TK-2-
Bl

KypcoBoif mpoeKT MMeeT [eTbio 03HAaKOMHUTE 00yJarouX ¢
COBPEMEHHOH IIPAKTUKON U METOAUKOH IIPOEKTUPOBAHNUS
JIEKTPUUECKUX MAIIUH.

3amagaMu MPOCKTHPOBAHUS ABISIOTCS: 00yUeHIE IPUMEHSTh
MOTyYCHHbIEC 3HAHUS NIPH PEIICHUH PEabHON 3aa4M; Pa3BUTh HABBIKH
CaMOCTOSITEIbHON PabOThl M CAMOCTOSTENILHOTO IPUHSTHS PELICHUH.
Tema kypcoBoro npoekTa: "PacueT acHHXpOHHOro 1BUraresns"”
Vcxonuble maHHBIE HA TPOSKTHPOBAHUE BKIIFOUAIOT CIIETyFOIIHE
UCXOJHBIE JaHHbIE: THII JBUraTeNIsl, HOMUHATIbHAS MOIIHOCTb,
HOMUHAJILHOE HaNpsDKEHUE M 4YacTOTa MUTAIOIIEH CEeTH, YUCIIO Map
nosocoB, KT/, koaddumeHT MOITHOCTH.

PacueTHo-TIOSICHUTENBHAS 3aITMCKA KYPCOBOTO MPOEKTa JI0JIKHA
COJIEPKaTh:

TUTyNBHBIN TUCT

3agaHue Ha KypCOBOM MPOEKT

Conepxanue

Beenenue

PacueTHas gacTh, B KOTOPYIO BXOJIUT:

Br160p 171aBHBIX pa3MepoB

PacueT 3y0110BO# 30HBI 1 OOMOTKH cTaTopa

Bri60op Bo3mymrHOTO 3a30pa

Pacuer potopa

PacueT marauTHOM cucTeMbl

Pacuer napameTpoB ABUraTens AJ1 HOMHUHAJIBHOIO PEKUMA
Pacuer noreps B ABUraTene

ITapaMeTpbl U JaHHBIE XOJIOCTOTO X0/

Pacuet pabounx xapakTepUCTHK

3aKir04eHue

CIHCOK HUCTIONIB30BaHHBIX HCTOUHHKOB

[Ipunoxenus

IIpuMepHbIE BOIIPOCH! 7S 3aLIUTHI KypCOBOTO IIPOEKTa

1. Kakue anekTpudeckie MallluHbI SBISIOTCS OCHOBHBIM HCIOTHEHHEM
MIePEYNCIICHHBIX €IMHBIX CEPU AEKTPUISCKIX MAIINH?

2. Ha 6a3e kaKkux JIEKTPUUECKUX MAIIUH HIPOESKTUPYIOT U U3TOTOBIISIOT
MOAN(UKALUH 3TEKTPUUECKUX MAIIHH?

3. Kakne MomuduKamsMi MOTYT OBITh Y aCHHXPOHHBIX JIBHTATEICH?
4. Kakne pa3mMepsl OTHOCATCS K TJIAaBHBIM pa3MepaM dICKTPHISCKUX
MaIllMH epeMEHHOT0 ToKa?

5. TlpuBeaute GopMmyITy pacueTHOH (BHYTPEHHEH) MOIITHOCTH
JIEKTPUUECKON MAIIMHBI IEPEMEHHOIO TOKA.

6. UeM orpaHHYMBAETCS 0’KHIAEMOE MOBBIIICHUE TEMIIEPATYPhI
AKTHBHBIX 4acTel 2MEeKTPUYECKOH MaIIUHBI?

7. HazoBuTe 1Ba OCHOBHBIX CIIoc0o0a pacdéra M MPOSKTUPOBAHUS




3NIEKTPUYECKUX MAIINH U MOSICHATE UX CYIIHOCTb.

8. IlosicHUTE TEPMUH — BBICOTA OCH BPAILIEHUS NIEKTPUUECKON MaIIUHbI
9. [lpuBeaure HopMyITy ISl OIPEACICHIUS] MOITHOCTH JJICKTPHYECKOM
MAIIIHBL

10. Yemy nponopuoHajgeH JUHAMUYECKUH MOMEHT WHEPLUN
3NIEKTPUUECKON MaIlIUHbI?

11. Yemy nponopLMoOHaIeH y aCHHXPOHHBIX JABUraTeNeH, HarpeB
00MOTKH IIpH ITycKe?

12. Kak usMeHsieTCs OTHOCUTENBHBIHM TOK XOJIOCTOrO X0/a MpH MyCcKe
ANEKTPUYECKON MaIIuHBI?

13. Yto mpeacrasiseT co00il cepust MMEKTPUIECKUX MAIINH?

14. Yto nomKHBI OBITH IPEIYCMOTPEHO B CEPHUU DIEKTPUUECKON
MaIlHMHBI A7 BCEX HEOOXOIUMBIX YaCTOT BPALIECHUS U HAIIPSHKEHUNA?
15. C xaxo# JUIMHON CepJeYHUKA BBIIOIHAETCS Y MAIIMH OCTOSHHOIO
TOKa KayKABIH THIIOpa3Mep?

16. Kakoii Hapy»KHBII JMaMETP UMEIOT Y MAIIMH IEPEMEHHOI0 TOKa
JIFCTHI CTaTOpa OJJHOTO M TOTO K€ THIIOpa3Mepa IIPH Pa3HBIX YHCIIax
TIOJIOCOB?

17. YeMm onpenensieTcs ylaydllleHHe TEXHUKO-9KOHOMUYECKUX
MoKa3aTeleil MPOEKTUPYEMBIX NEKTPUUECKUX MAIIUH?

18. HazoBUTE OCHOBHBIE NTOKA3aTE/IU U CBOWCTBA HEOPraHUUECKUX
BOJIOKHHCTBIX MaTepUaIOB, OCHOBA KOTOPBIX — CTEKJIOBOJIOKHO MU
acobecr.

19. HazoBUTE OCHOBHBIE TOKA3aTENIU U CBOWCTBA CIIFOJSHBIX
MaTepHasIoB, 0Aa3UPYIOMNXCS HA IUIIAHOH HWIIN JPOOJICHHON CITIO/IE.
20. Ha3oBuTe OCHOBHbIE OKA3aTeIH U CBOUCTBA MICHOYHBIX U
OyMa>KHBIX N3O0JIALMOHHBIX MaTEePHAIOB U3 CHHTETHYECKUX CMOJL.

21. IlpuBeiuTe OCHOBHBIE BCIIOMOIaTEJIbHBIE MaTEPHUAIIBL,
UCTIONBb3YEMBIC JUI MEXaHUUECKOTO

KpeIUICHNS! 0OMOTOK WJIM OT/IEJIbHBIX COOPOYHBIX €IMHUIL
ANMEKTPUYESCKIX MAIINH

22. C gero HauYMHAETCSA KOHCTPYHPOBaHNE OOIINX BHUIOB
JIEKTPUUECKUX MAIIUH?

23. Yem omnpenenseTcs TPYyAOEMKOCTb H3TOTOBIEHHS AIEKTPHUECKUX
ManuH?

24. Kakue OCHOBHbIE UCTIOIHEHUS [0 CTENICHHU 3alUTHI SBISIOTCA Y
MallMH IePEMEHHOr0 TOKa?

25. C gero HaAYMHAIOT Pa3pabdOTKy KOHCTPYKIIMH MAIIMH IEPEMEHHOTO
TOKa (KpOMe aCHHXPOHHBIX JIBUTaTeNei ¢ ha3sHbBIM POTOPOM) TI0
JAHHBIM 2JIEKTPOMArHUTHOTO pacueTa’?

26. C 4ero HaYMHAIOT Pa3pabOTKy KOHCTPYKIIMH MAIINH IIOCTOSHHOTO
TOKa?

27. Yemy paBHO IpeAeIbHO JOMyCKaeMOoe MPEBBIIICHIE TEMIIEPATYPhI
00MOTOK 2/E€KTPUYECKUX MaIIMH IS KJIacca HarpeBOCTONKOCTH
n3onsauuu B?

28. UeMy paBHO NIpeAEIbHO AOIYCKAEMOE IPEBBIILIEHUE TEMIEPATYPBI
00MOTOK 2/E€KTPUYECKUX MAIIUH JUIS KJIacca HarpeBOCTONKOCTH
nzomsiuuu F?

29. YeMy paBHO MpeeNIbHO I0MYCKaeMOE MPEBBIIICHNE TEMITEPATY Pl
00MOTOK 3JIE€KTPUYECKUX MAIINH IS KJIacca HarpeBOCTONKOCTH
nzomsiuun H?

30. YUeMy paBHBI IPEAEIBHO JOIyCKAaEMbIE TEMIIEPATYPHI
M30JIIIMOHHBIX MAaTEPHAIOB Pa3IMIHBIX KJIACCOB HATPEBOCTOMKOCTH
A30JIAUNA?

31. Yemy paBHBI IpeAEIBHO AOMYCKaeMBbIE TEMIIEPATYPBI
M30JIIIMOHHBIX MAaTePHAJIOB Pa3INYHBIX KJIACCOB 0OMOTOK
JNIEKTPUYECKUX MaIIH?

32. YeMy paBHO MaKCUMaJbHO JOIMyCTUMOE OTHOLICHUE
KOHCTPYKTHUBHOM JJTMHBI CepICYHUKA

CTaTopa K BHyTPEHHEMY JHAMETPY CepIeUHHKA CTaTopa?

33. Kak BeIOMpaeTcs BO3AYIIHBIN 3a30p MEKAY CTATOPOM U POTOPOM?
34. YeMy paBHa JiyTMHA CepJCYHHUKA poTOpa?

35. YUemy paBHO cpeHEe 3HAUCHHE MarHUTHOW MHIIYKIIMU B 3y0Iax
craropa?

36. Uemy paBHBI IOTEpH B OOMOTKE CTAaTOpa IMPU MaKCUMaIbHON
JloNycTUMOH Temmneparype?

37. YUeMy paBeH yeNbHBIN TEIJIOBOM MOTOK OT MOTEPh B AKTUBHOU
9acTd OOMOTKH U OT MOTEPh




B CTQJIH, OTHECEHHBIX K BHYTPEHHEH MOBEPXHOCTH OXJIAKICHUS
aKTUBHOH 4acTH craropa?

38. UeMy paBHO IpEBHIIMICHUE TEMIIEPATYPhI BHYTPEHHEH IIOBEPXHOCTH
AKTHBHOH YacTH CTaTOpa HaJ TEMIIEPAaTypoil BO3LyXa BHYTPH MAIIHHBI?
39. Yemy paBHa Macca KOHCTPYKIMOHHBIX MaTepHaoB JBUraTess?

40. YeMy paBeH JMHAMHUYECKUII MOMEHT HHEPIMH KOPOTKO3AMKHYTOTO
poropa?

5.3. OueHoyHble MaTepHAaJIbl, HCIIOJb3YyeMble IS 3K3aMeHa (0u1eThl, TeCThI U T.I1.)

OK3aMeHAIIMOHHBIN OMIIET IO ANCIUILTIHE BKIIOYAET B ceOs 1Ba TEOPETHUECKUX BOIIPOCH M 33/1ady 10 TeMaM, M3JI0KEHHBIM B 4
pasnene nanaoi PII/I. buneTs! xpaHatcs Ha Kadeape U yTBEPKACHBI €€ 3aBeAyIOIIHM.

ITpumeps! 3a1a4 Ha 3K3aMeEH:

3amava 1. Tpexdasuslii cuitoBoi noHmwkaroumii Tpancdopmarop SHom=1000 kBA, HOMHUHAIBbHOE HANPSHKEHUE MIEPBUYHON OOMOTKH
Ulrom=10 xB, HOMuHanEHOe HanpspkeHHe BropuaHoi 0oMoTkn U2HOoM=0,4 kB, HanpspkeHus KopoTkoro 3ambikanns Uk3=8 %, Tok
xozoctoro xona Ixx=2 %, norepu xonocroro xoaa Pxx=3 kBt, notepu koporkoro 3amsikanus Px3=10 kB, cos®2=0,8. Ileppuunas
U BTOpUYHAS 0OMOTKH COEMHEHBI B «3Be31y». Onpenenuts Ko3pGUIeHT TpaHCHOpMALIUH U TapaMeTPhl CXEMBI 3aMEIICHUS.

3amaga 2. [y aCHHXpOHHOTO ABUTATENS ¢ (pa3sHEIM POTOPOM CO CIEIYIOIMUMH HOMHHAIBHBIMA TaHHBIMEI: PHOM=30 kBT;
Unom=380 B; nHom=725 06/muH; [1HOM=71,6 A; r1=0,136 Om; x1=0,225 Om; 2HOM=74,3 A; E2HOM=257 B; r2=0,0593 Owm;
x2=0,174 Om; ko3¢ purent Tpancopmaruu HanpspkeHus ke=1,41 paccuuTars 1 MOCTPOUTH MEXaHUUECKUE U
AMEKTPOMEXaHUIECKHE XapaKTePUCTHKU

3amaga 3. /Iy aCHHXpOHHOTO ABUTATENS € (pa3sHBIM POTOPOM CO CIEIYIOIMUMHI HOMUHAIBHBIMU JaHHBIMU: PHOM=22 KkBT;
Unom=380 B; nnom=965 06/mun; I1HoM=55 A; r1=0,19 Om; x1=0,31 Om; I2HoM=61 A; E2noM=225 B; 12=0,066 OMm; x2=0,23 Om;
K03 ¢unmeHT TpaHchopManuy HanpspkeHns ke=1,6 onpenennTs BeININHY ITyCKOBOTO CONPOTHBICHHUS T 00eCIeUeHHS
HOPMAJIBHBIX YCIIOBHUII ITycKa 0e3 Harpy3KH.

3anada 4. ACHHXPOHHBIN JABHUTATENb ¢ a3HbIM poTopoM Tuiia MTF412-8 umeet cienyrolyie HOMHHAIBHBIC JaHHbIe: PHOM=26
kBT; UnomM=380/220 B; nHomM=715 06/muH; r1=0,182 Owm; x1=0,313 Om; [2HOM=68 A; E2HOM=266 B; r2=0,095 Om; x2=0,231 Owm;
k03¢ dunueHt Tpanchopmanuu Hanpspkeruit ke=2,03. OnpeaenuTs BEIHYHHBI ITyCKOBBIX COINPOTHBICHUH U IIOCTPOUTH ITyCKOBYIO
JarpaMmy JAjs mycka B 4 CTyHeHH.

3agaua 5. AcunxpoHHblii apurarens tuna MTKH211-6 umeer cnenyromue napametpsl: PHoM=11 xBt; UlHOM=380 B; nnom =920
06/mun; [JHOM=0,82; cos[JTHomM=0,78; r1=0,415 Om; x1=0,467 Owm; r2°=0,824 Om; x2'=0,708 Om. Onpenenure NoTepu B
HOMHHAJIBHOM PEKHME.

3amaga 6. /IBUrarteis MOCTOSHHOTO TOKA C HE3aBUCUMBIM BO30YXICHHEM NPUBOINUT BO BpallleHHUE TTOABEMHYIO J1ebeaKy. PHoM=25
kBt; UnomM=220 B; Inom=132 A; nHom=1500 06/muH; Rst cym=0,0828 Om. [TocTpOUTh MEXaHUUECKYIO M IIEKTPOMEXaHUUECKYIO
XapaKTEePHUCTHKH.

3agaua 7. J{ng apurartesisi MOCTOSTHHOTO TOKA C HE3aBUCHMBIM BO30YKIEHHUEM ¢ HOMHUHAJIBHBIMU JaHHBIMU: PHOM=9 kBT; UHOM=220
B; Inom=48 A; nHom=900 06/muH; Rs1 cym=0,348 Om. Paccuutath myCKOBBIC COMPOTUBIICHUS ISl HOPMAJIBHBIX YCIOBUH MycKa.
UYucno cryrneHnel BBIOpaTh CaMOCTOSTENBHO

IIpumepsl BONpoCOB U 33JjaHU KOMIIBIOTEPHOTO TECTUPOBAHUS

Bparmarormasicst 9acTh EKTPOABHTATEINS HA3BIBACTCS:
CTaTop

HUHIYKTOP

AKOPb

poTop

[MosicanTe, Ha KaKOM (PH3NYECKOM SIBICHHH OCHOBAH IPHUHIIMI pabOTHI SIEKTPOIBUTaTEIIs, KaK MpeoOpa3oBaTels AEKTPUICCKON
SHEPIUU B MEXAHUYECKYIO

SBJICHUE B3aUMOACHCTBUS MPOBOAHUKOB C TOKOM M MarHUTHOTO TOJIS (IIPABUIIO «JICBOM PYKI»)

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

SBJICHUE 3JEKTPOMArHUTHON WHIyKINH (TIPABHIIO «IIPABOH PYKH»)

[oscHuTe, Ha KaKOM (HH3UYECKOM SIBIEHHH OCHOBAH IPHHIUI pabOThI 2IEKTPHUUECKOTO TeHepaTopa, Kak mpeodpazoBares
MEXaHUYECKOH SHEPIUU B DIEKTPHUECKYIO

SBJICHNE B3aNMOACHCTBUS MPOBOAHMUKOB C TOKOM M MAarHUTHOTO TIOJIS (TIPABHIIO «JICBOH PYKI»)

SBJICHHUE BO3HUKHOBEHUSI BOKPYT IIPOBOJHUKA C TOKOM MAarHUTHOTO MO (TIPaBUIIO «OypaBUMKa)

SIBJICHUE DJIEKTPOMArHUTHON MHIYKIUH (TIPAaBUIIO «IIPABOH PyKH»)




[MosicauTe, Ha KaKOM (PH3UYECKOM SIBICHHU OCHOBAH MPHHIMI pabOTHl 0OOMOTOK BO30YKIICHHS 3JICKTPHYCCKAX MAIIHH,
MpeTHa3HAYCHHBIX JJIs1 CO3J]aHUsT MATHUTHBIX MOJICH

SIBIICHUE B3aMMOJICHCTBHS MPOBOJHUKOB C TOKOM M MarHUTHOTO TIOJIS (TIPABHJIO «JIEBOU PYKU»)

SIBJICHUEC BO3HUKHOBEHHUsI BOKPYT IIPOBOJHUKA C TOKOM MAarHHUTHOTO MOJIS (MIPAaBUIIO «OypaBYHKay

SIBJICHHUE AJIEKTPOMArHUTHOW MHAYKIMHU (TIPABUJIO «IIPABOM PYKH»)

YcnoBus napannenasHoN paboTel TpaHCGHOPMATOPOB

PaBEHCTBO BTOPHYHBIX HANPSDKCHUH M 4acTOT

HAXOIWTCS B OJHOM ITOMEIICHUH U OBITh PAa3IHIHON MOITHOCTH

BTOPUYHBIC HANPSHKEHUS PAaBHBI, IPUHAIJIEKAT K OJHOU TpymIe, oquHaKoBbIe Uxx
onuHakoBble UXX, paBHBIE 110 MOLTHOCTH

ITepeuncnuTe crocoObI PeTyTUPOBKH TOKA B CBAPOUYHBIX TpaHCPOpMAaTOpax
N3MCHECHUEM IMMEPBUYHOI'0 HATIPSIKECHUA

W3MCHEHUSIM YMCIIa BATKOB BTOPHYHOM OOMOTKHU

HU3MCHCHUCM aKTHBHOT'O COIIPOTUBJICHUA

NU3MCHCHUEM UHIAYKTUBHOTO COITPOTUBIICHUA

U3MEHEHHEM EMKOCTHOTO COINPOTUBJICHUA

06racTe mpuMeHeHNS TpaHC(opMaTopa

JUISL U3MEPEHUS] MOILITHOCTH

JUISL '3MEHEHUS MOIITHOCTH

JUTS I3MEHEHHUS HAaIPSDKEHHS

JUISL I3MEHEHHUS HAIPSDKEHHS C COXPaHEHUEM 9acTOT
JUISL '3MEHEHUSI 4acTOT

Yem otimyaeTcs TpaHCPOPMATOP OT aBTOTpaHchopmaropa?
KOJINY€CTBOM 0OMOTOK

OTCYTCTBHEM DJIICKTPHUYCCKOI CBSI3H MEXIY OOMOTKaMHU
TOJ'IHIPIHOfI JINCTOB MarHuTOIIPOBOJI

MAarduTHBIM IIOTOKOM

Y4acTOTOU

CKOJBKO CTep)KHEN MMeeT Tpex(a3Hblil Tpanchopmarop?
OIIMH

JBa

TpH

IecThb

Kakyto 3aBUCHMOCTh yCTaHABIMBAET BHEIIHSS XapaKTEepUCTHKA TpaHCcdopmaTopa?
U2=f(12)

UL=f(11)

12={(12)

Ul=f(U2)

U2=f(U1)

B pexume X0J0CTOro Xo/1a 4eMy paBeH TOK B MIEPBUYHON 0OMOTKe TpaHcdopmaTopa?
HOMUHAITEHOMY

50% oT HOMHUHAILHOTO

2-3%0T HOMHHAJIBLHOTO

TOK OTCYTCTBYET

TOKY BO BTOPHUYHOH OOMOTKE

YTo0 cocTaBisieT aKTHBHYIO 4acTh TpaHChopmaTopa?
MarHuTOIIPOBO 1 00MOTKH

BBOJIHOE YCTPOICTBO

nepBUYHas 0OMOTKa

Harpyska

KOpITyC

Eciu W1 — 4nciio BUTKOB MepBUYHON 0OMOTKH, 8 W2 — 9HCII0 BATKOB BTOPHYHON OOMOTKH, TO TpaHc(HopMaTop ABISICTCS
MOHMKAKOIINM, KOoraa:

WI>W2

WIi<W2

WI1+W2=0

WI1=W2




Ecmu W1 — 4ucno BUTKOB HepBUYHOI 00MOTKH, @ W2 — 4HCIIO BUTKOB BTOPUYHONH OOMOTKH, TO TPaHC(HOPMATOP SABISIETCS
HOBBILIAIOIINM, KOT/Ia:

WIi>W2

Wi<w2

WI1+W2=0

WI1=w2

Ha xaxom 3akoHe OCHOBaH MPUHIMI JeiicTBUs TpaHchopmaTopa:
3akoH Oma

3akoH /xoynsa-Jlenma

3aKOH 3JIEKTPOMArHUTHON HHIYKIIUU

3akoH Kynona

MarauTonpoBos TpaHc(opMaTopa U3TOTOBIAETCS U3:
ATIOMHHUS

JNIEKTPOTEXHUUECKOHN CTalH

Mean

gyTryHa

Kakue moTepu MOIIIHOCTH B CHIIOBOM TpaHCc(HOpMaTOpe 3aBUCST OT €r0 Harpy3KH
MOTEPH C CEPACTHUKE

noTepu B 0OMOTKaX

00a BU/1a 3aBUCAT

00a BHa HE 3aBUCAT

Kakue noTepu MOLIHOCTH B CHJIOBOM TpaHC(HOPMATOpe HE 3aBUCAT OT €ro Harpy3KH:
MOTEPH C CePICIHUKE

MoTepH B OOMOTKaX

00a BHJIa 3aBHUCAT

o0a BU/Ia HE 3aBHUCAT

VYkaxure BeIHINHY, KOTOPas ONpeNessieT MHAYKTHBHOE COMPOTUBIICHNE TpaHc(opMaTopa:
TOK XOJIOCTOIO X012

MIOTEPU XOJIOCTOrO X0Aa

HaIpsUKEHHE KOPOTKOTO 3aMBIKAHHS

MOTEepU KOPOTKOTO 3aMbIKAHUS

VYKaXnTe BEJIMIUHY, KOTOPas OMpPEeNsieT akTHBHOES CONPOTUBIICHNE TpaHCchopMaTopa:
TOK XOJIOCTOTO X012

MOTEPHU XOJIOCTOrO X0Aa

HaIpPsKEHUE KOPOTKOIO 3aMbIKaHHS

MOTEePU KOPOTKOTO 3aMBIKAHUS

YkaxuTe BEINYUHY, KOTOpast ONpe/ielisieT MHAYKTHBHYIO IIPOBOIMMOCTh TpaHCc(hopMaTopa:
TOK XOJIOCTOTO X0/1a

MOTEPH XOJIOCTOTO X0/1a

HAIPSHKCHHAE KOPOTKOTO 3aMBIKAHUS

MOTEPH KOPOTKOTO 3aMBIKAHUS

Croco6 coeauHeHHs 00MOTOK TpexdazHoro TpanchopmaTopa u (Ha30BbIi CABUT MEKITY BEKTOPAMH BBICOKOTO M HU3KOTO
HaIPSDKCHUH BIUSET Ha:

TPYIITy COeMHEHHU 0OMOTOK TpaHchopmaTopa

norepu B TpaHchopmaTope

MAarHUTHBIN OTOK B Cep/IeUHUKE

CI0co0 peryIupoBaHMs HalPSKEHUS

YKakuTe BO3MOXKHOE YHCIIO IPYIII COeANHEHUST 0OMOTOK TpaHCchopMaTopa:
3

5

10

12

Emuantei n3sMepeHns MarHUTHOTO TIOTOKA B CEpACYHHKE TpaHC(HOpMaTopa SBISIETCS:
Awmnep

Bebep

Awmnep/meTp

Tecna




Enunnnei n3smepeHus HAMarHU4UBAoLIeH CUIBI 0OMOTOK TpaHC(HOpPMATOpa SBISIETCS:
Awmmnep

Bebep

Awmmep/meTp

Tecna

W3menenne ko3 durmenTa TpanchopMaiy peryimpyeMoro Tpancdopmaropa oCyIieCTRISCTCS:
U3MCHCHHUECM YHCJIa BUTKOB O6MOTKI/I BBICOKOI'O HaHp}I)KeHI/ISI

W3MEHEHHEM YHCJIa BATKOB OOMOTKH HU3KOTO HAIPSKCHUS

N3MCHCHUCM HAMArHMU4CHHOCTHU CCpI[C'-IHI/IKa

M3MEHEHHEM CII0C00a COeqUHEHNSI 0OMOTOK

ABTOTpaHcHOpMaTOp OTIHYACTCS OT TpaHCPOPMATOpa TEM, YTO:
perynupoBaHue TpaHchopMaTopa OCyIIECTBISETCS aBTOMAaTHIECKU
OTJIHNYAETCS CIIOCO0 COEeTMHEHHST OOMOTOK

MMEET MEHBIIINE IOTEPH MOIITHOCTH

UMEETCSI QJICKTPUUECKAs CBSI3b MEXKTY OOMOTKaMHU

Ykaxure npaBUIIbHOE 3HaUCHHE OTEPh MOLTHOCTH B AByX0OMoTOouHOM TpaHchopmaTope 10/0,4 kB Su=160 kBA dPx=0,31 kBT
dPx=2,27 kBt npu ero padote ¢ ko3ddunuerrom 3arpy3ku k3=0,7:

1,42 kBt

2,58 xBt

2,42 kBt

1,9 kBt

Kakyro 3aBUCHMMOCTb yCTaHaBIMBAET CKOPOCTHAS XapPAKTEPUCTUKA aCHHXPOHHOTO JIBUraTess?
TOKA CTaToOpa OT MOJIE3HOH MOIIHOCTH

CKOPOCTH BPAIICHUS OT CKOIBKCHUS

TOKa POTOpPa OT MOJIE3HOI MOIITHOCTH

HaIPSDKEHUS OT MOIIHOCTH

HET NPaBHIBHOTO OTBETA

Kakumu napameTpaMu onpeesisitoTcs MyCKOBbIE CBOWCTBA JBUTATENs
3Ha4YE€HHUEM ITyCKOBOTO TOKA U MOMEHTA

3HaYE€HHEM HOMUHAJIBHOTO TOKA U MOMEHTA

CKOJIb)KEHUEM U CKOPOCTBIO BPAILLEHUS

K u cosd

3HaYE€HHEM HOMUHAIBHOTO TOKA ¥ MOIIHOCTH

Kak MO>HO M3MEHHUTH CKOPOCTb BpAIlleHHUs ACHHXPOHHOTO JABUraTens ¢ (pa3HbIM poTOpoM?
MU3MEHEHUEM HaPSHKCHUS

HU3MEHEHHEM 4acTOThl TOKAa POTOpa

U3MEHEHHUEM JaBJICHUS HA KOHTAKTHBIE KOJIbLIA

U3MEHEHHEM CONPOTHUBIIEHHUS B LIEIIM pOTOpa

HM3MEHEHUEM HaIpaBJIECHUs TOKA

MoKeT JI1 pOTOp ACHHXPOHHOTO JABUTATelIsl BPAIaThCs CHHXPOHHO C MarHUTHBIM 110JIEM cTaTopa?
MOXET

HE MOXET

MOXeT, 0e3 Harpy3Ku

MOXXET IPH HU3KUX 000poTax

MOXET IIPH HU3KHUX YacTOTax

ACUHXPOHHBII IBUraTeNlh HA3bIBAETCS ACHHXPOHHBIM U3-32 HECOBIAACHUS CKOPOCTEH BpaIlCHUS:
MarHMTHOIO 110/ CTATOpa ¥ MarHUTHOTO I10JI POTOPa

poTOpa U €ro MarHUTHOTO OISt

poTOpa ¥ MarHUTHOTO MOJIs CTaTopa

cTaTropa ¥ poTopa

Ecnu HoMuHaBHAS YacTOTa BPAIIEHUS] aCHHXPOHHOTO JIBUraTess nHomM=1420 06/MHH, TO 9aCTOTa BpallleHUs MAaTHUTHOTO MO
COCTaBIIfIET:

3000 o6/mMuH

600 06/MuH

1500 06/mMuH

750 06/MuH

I[BI/H‘aTeJ'IB C (1)a3HI>IM POTOPOM OTIINYACTCA OT ABUTATEIIA C KOPOTKO3AMKHYTBIM POTOPOM
HAJINMYXUCM KOHTAKTHBIX KOJICI U IICTOK




HAJIWYXUECM 11a30B JJIs1 OXJIAXKICHUA
YHCJIOM KaTylIC€K CTaTopa
cxemoit TNOJAKIHOYCHUA 00MOTKH cTaTopa

Hamnpapnenue BpamieHus: MArHUTHOTO TIOJIs1 aCHHXPOHHOT'O JABUTATEIIS 3aBUCHUT OT:
HopsIKa YepeToBaHus (a3 HaPsDKCHHS CTaTopa

BEJIMYUHBI TTOIBOJIUMOTO TOKa

BEJIMYMHBI TOIBOAUMOTO HAMIPSIKCHUS

YaCTOTHI MUTAIOILIEH CeTH

MaxkcumainbHas 4acToTa BpallleHUsI MArHUTHOTO MOJIsl aCHHXPOHHOI'O JBUraTels Ipy MpoMblIIIeHHOo yactore 50 I11 cocraBiser
1000 06/mMuH
6000 06/mMuH
1500 06/MuH
3000 o6/mMuH

Jn1st co3maHms BpaIaronerocst MAarHUTHOTO TI0JIST aCHHXPOHHOTO JIBUTATENST HEOOXOANMEBI CIIEIYIOIINE YCIOBHS:
HaJIIYHe OJHOM OOMOTKH M BKITIOUCHHUS €€ B CETh IIEPEMEHHOTO TOKa

HIPOCTPAHCTBEHHBIN CIBUT TPEX 0OMOTOK U (pa30BbIH CIBUT IEPEMEHHBIX TOKOB B HUX

HPOCTPAHCTBEHHBIH CABUT TPEeX OOMOTOK U BKIIIOYEHHE UX B LIEMb IIOCTOSHHOTO TOKA

BKJTFOUCHHE OOMOTKH CTaTopa B CeTh TPeX(pa3HOTO TOKA, a POTOPA B IIEITh TOCTOSHHOTO TOKa

I1pu mycke aCHHXPOHHOTO JIBUIaTeNIsl IEPEKIFOYEHUEM CTATOPHOI OOMOTKH CO 3B€3/Ibl Ha TPEYTOJIHUK ITyCKOBOM MOMEHT O
CPaBHEHHUIO C MOMEHTOM IIPH IIPSIMOM ITyCKe IIPU OANHAKOBOM HAIPSDKCHHUH CETH:

YMEHBIIUTCSA B pasa

YBEJIMYUTCS B pas3a

yMeHbIIUTCS B 3 pasa

YMEHBIIUTCS B 2 pasa

Harpy31<y ACUHXPOHHOI'0 IreHeparopa, pa60Ta10Luero napayI€JIbHO C CETBIO MOKHO YBCJIMUNUTD:
YBCINMYCHUCM HaCTOThI BpallICHUA ITPUBOJAHOI'O ABUTATCIISA

YMEHBIICHUEM YaCTOTHI BPAILICHUA IPUBOIHOTO ABUTATCIIA

OTKJIFOYECHUEM IIPUBOJAHOTO ABUTATCIIA

YMCHBIICHHUEM HAIIPSAKCHUA CCTU

OOMOTKa BO30YKIIEHUSI, PACTIONOKEHHAS HA POTOPE CHHXPOHHOHN MaIIMHBI, TOAKII0YAeTCS K HCTOUHHUKY:
MOCTOSIHHOTO TOKa

MPSIMOYTOJIEHBIX UMITYJIHCOB

Tpex($hazHOTO HANIPSDKEHUS

0IHO(ha3HOTO CHHYCOHIAIBHOTO TOKA

OOMOTKa cTaTopa CHHXPOHHOTO JIBUTATEIS TTOAKIIOYAeTCs K HCTOYHHKY:
HOCTOSTHHOTO TOKa

HPSIMOYTOJIBHBIX HMITYJIBCOB

Tpex($ha3HOTO HANPSDKEHUS

0HO(A3HOTO CHHYCOUTAIIBHOTO TOKa

VYKaKUTe HEBEPHOE YTBEPXKICHHE O XapaKTCPUCTUKE CHHXPOHHOMH MAIlIMHEL:

Y CHHXpPOHHOW MAaIllMHbI YaCTOTa BPAIICHUS HE 3aBUCUT OT YaCTOTHI TOKA C CETH

00MOTKa BO30Y>KACHHS TUTAETCS MOCTOSIHHBIM TOKOM U PacHoOI0OKeHa Ha POTOpe

poTOp OBIBaET HESIBHOIOJIIOCHBIM (TypOOT€HEPATOP) U SBHOIIOJIIOCHBIM (THIPOTEHEPaTOP)
CKOPOCTB BpAIICHHS POTOPA COBIATAET CO CKOPOCTHIO BPALICHUS TTOJIS

YeMm oTIMYACTCS TEHEPATOP MTOCTOSHHOTO TOKA OT ABUTATENs MOCTOSHHOTO TOKA?
BHCIIHUM BHJIOM

OTCYTCTBUEM KOJUIEKTOD

00MOTKaMH SIKOPS

JIBUTaTeJ b MOTPEOIISICT SHEPIUIO a TeHepaTop BEIpabaThBacT

JIBUTATEJIb HE UMEET JIONOIHUTEIBHBIX MTOJIIOCOB

B uem ocoGeHHOCTD IIyCKa ABUTIaTEeJId NOCTOSTHHOI'O TOKa

B POTOPHYIO LICIIb HCOGXOZ[I/IMO BKJIFOYUTH Z[O68.BO‘IHO€ COITPOTHUBJICHUC
HaIpsXEHUE €ro IMMOCTOSIHHO MMOBBIIIACTC

JABUTATEJIb IPEABAPUTECIIBHO HCO6XO,HI/IMO IMPUBECTU B IBUIKCHUC

Ha BpEM: ITyCKa OTKIIIOYHTDH I.I.[éTO‘{HLIfI MCXaHU3M

Ha BpEM:I ITyCKa OTKIIFOYHTH 06MOTKy B036y)KJZ[CHI/I$I

Hasnauenue Taxore"Heparopa noCTOAHHOI'O TOKa




Jutst reaepupoBanus OJ1C Manol BeTHYHHEI

JUISL U3MEPEHHS JIEKTPHUECKUX CUTHAJIOB

JUTSL I3MEPEHUS 9aCTOTHI BPAIICHHU 10 BEJIMYMHE BBIXOTHOTO HAIIPSHKCHUS
JUIS I3MEPEHUs TapaMeTPOB ABUTATEIICH

JUISl FEHEPUPOBAHMS IEPEMEHHOTO TOKa

Kaxkoe BrustHHE OKa3bIBaeT peakiys sKOPS Ha paboTy CHHXPOHHOM MaIIHHBI?
yXyJIIaeT CBOMCTBA MAIIMHBI

HE OKa3bIBAaeT BIUSHUE

yJIydlIaeT KauecTBa MallUHBbI

BEJIET K NIEPETPEBY

YBEJIUYUBAET OOOPOTHI

HasnaueHne cHHXpOHHOTO KOMIIEHCATOpa
JUTS IOTpeOIeHni peakKTUBHON MOIIIHOCTH
JUTSl KOMIICHCUPOBAaHUS aKTUBHON MOITHOCTH
TSl TEHEPUPOBAHMSI PEAKTUBHOM MOIITHOCTH
JUISI TIOBBIILICHUS HAIIPSDKEHUS B CETH

JUIS TEHEPUPOBAaHUS aKTUBHOW MOIIIHOCTH

Peakuust sskopsi CHHXpOHHOTO TeHepaTopa, padoTaoMIETO HA YUCTO AKTUBHYIO HATPY3KY, SBISICTCS:
MIPOJ0JIbHO-HaMarHHYMBaroIe

MONEePEYHOU

MPOJOIBLHO-pa3MarHHYMBAIOIIEH

MoNepeyHO—HaMarHHYMBaroIIe

Jnst obecniedeHus TOCTOSHCTBA HANPSHKEHHS TOK BO30YK/ICHNS! CHHXPOHHOTO T€HEPaTopa MpH YBEIMYEHUN aKTHBHO-UHIYKTHBHON
Harpy3Ku CIeayeT:

YMEHBILIATh

YBEJIMYUBATh

OCTaBJIATh IIOCTOSIHHBIM

YBEJIMYMBATH HACTOJBKO €, KaK U IIPU YMCTO aKTUBHOM Harpy3Ke

PerynupoBaHne akTHBHOW MOIIHOCTH CHHXPOHHOTO FTe€HEpaTopa, pad0TAIONIEro MapaJuIeIbHO ¢ MOITHOM CETHIO0, TPOBOIUTCS:
W3MEHEHNEM TOKa BO30YKIISHHs TeHepaTopa

W3MCHEHHEM MOMEHTA [IPUBOIHOTO IBUTATEIIS

W3MCHEHUCM HaIPSHKCHUS

U3MEHEHUEM KO3 PUIMEHTa MOITHOCTH

PerynmpoBaHue peakTHBHOM MOLIHOCTH CHHXPOHHOT'O TeHEpaTopa, paboTaIoNIero napauielbHO C MOIHON CEThIO, IPOBOANUTCS:
U3MEHEHUEM TOKa BO30yXKJICHUS T'eHepaTopa

M3MEHEHHEM MOMEHTA IIPOBOIHOTO IBHTATEIISA

W3MEHEHUEM HaIpsDKSHUS

WU3MEHEHUEM YacTOThI BPaIlleHUsI IIPUBOHOTO JABUrATEIs

[Ipu acHEXPOHHOM ITyCKE CHHXPOHHOTO JBHTATeIsi 0OOMOTKY BO30OYKICHHUS:

OCTaBJISAIOT PA30OMKHYTO;

3aMBIKAIOT Ha conpoTusieHUe B 10 pa3 Gomblie CONpOTUBICHUSI OOMOTKH BO30YKICHUS
3aMBIKAIOT HAKOPOTKO

3aMBIKAIOT Ha conpoTusieHue B 50 pa3 Gonblle CONPOTHBICHUS 0OMOTKH BO30YKICHHS

DNEeKTPOMArHUTHBII MOMEHT CHHXPOHHOTO JBUTATEIs CO3/JaeTCs:
WHIYKTUBHOM COCTaBJISIOIIEH TOKa, sIKOPS

MMOJIHBIM TOKOM

aKTHUBHOM COCTaBIISIONIEH TOK

€MKOCTHOM COCTaBIISIONICH TOKa

UYro noHMMaeTcs NMoJ peakuueil sKkopsi CHHXpOHHON MaIlluHbI?
BO3JIE[ICTBHE MArHUTHOTO M0JIs1 POTOPa Ha TOK CTaTOpa
Bo3zaelicteue MJIC poropa Ha MarHUTHOE II0JIE€ CTAaTOpa
BO3JIelicTBIE MarHUTHOTO IOJIS CTATOpa Ha TOK BO30YKISHUS
Bo3neiicteue MJIC craropa Ha MarHUTHOE IOJIE POTOpa

Kaxkast 9acTb CHHXPOHHOW MaIlIMHBI HA3bIBAETCS SIKOpEM?

poTop

MarHuTONpoBOJ

9TOT TEPMHH UCIOJIB3YIOT TOJIbKO B MAllIMHAX IOCTOSIHHOIO TOKA
CTaTop




KakoBa yacToTa NHUTAOLIEH CETH, ECIIM POTOP CHHXPOHHOM MalIMHbI ¢ JABYMs IIapaMH IOJIF0OCOB BPAILAETCS CO CKOPOCThI0 6000
00/MuH?

100

50

250

200

150

Ort uero 3aBucut KIIJI 3nexTpudeckoil MalHbI?
OT IIEPBUYHOIO HANPSHKEHUS

OT BEJTMYUHBI IOTEPH B CTANU U MEIU

OT BEJTMYUHBI CKOJIBKEHUS

OT CKOPOCTH BpalllEHUS

OT HallpaBJICHUs BpaILEHUS

Jl1s1 9ero CIy KHT KOJUIEKTOP B MalIMHaX ITOCTOSTHHOTO ToKa? J[s KperieHust 0OMOTOK poTOp
JUTS BBITIPSIMIIEHUSI IEPEMEHHOTO TOK

JUTSL KOHTAKTa CO IIETOYHBIM MEXaHH3MOM.

JUTSL COCTUHEHUS POTOPHOI U CTATOPHOH OOMOTKH.

JUTS IEHTPOBKH STKOPST

SIxopeM Ha3bIBaeTCA:

BpALAIOIAsICS YacTh 3JEKTPUIECKON MALIMHbI

4acTh IEKTPUIECCKON MAIIMHBI, B 00MOTKe KOoTOpoii HaBoautcst DJ]C

9acTh JIEKTPUUECKOI MaIINHBI, 0OMOTKa KOTOPOH cO371aeT OCHOBHOM MarHUTHBINA OTOK
HETIO/IBM)KHASL 4acCTh 3JIEKTPHUYECKOI MalIMHEBI

MuayxropoM Ha3bIBacTCS:

BpaIaloIascs 4acTh IEKTPUIECKON MAIIHHBI

4acTh JJIEKTPUICCKON MAITKHBI, B 00MOTKe KOoTOpoi HaBoautcs DJ]C

Y4acTh MEKTPUIECKON MAIINHBI, 00MOTKA KOTOPOH CO37]aeT OCHOBHOW MAarHUTHBIH ITOTOK
HETIO/IBIDKHASL 9aCTh 3JIEKTPHUECKOIl MallTHEI

OCHOBHOM MarHMTHBIA MOTOK MAaIlIMHBI IIOCTOSSHHOT'O TOKA CO34aeTCs:

00MOTKOI BO30YXI€HHS OOMOTKOH SKOPS

00MOTKOMH 100aBOYHBIX IOJIOCOB KOMIIEHCALMOHHON 0OMOTKOM

OCHOBHOfI Mal"HI/ITHHﬁ MOTOK MalllMHbI TIOCTOSAHHOI'O TOKA PETYJINPYCTCA USMCHCHUCM:
TOKa SIKOPSI COHpOTI/IBHeHI/IH Ji(S1051 S[KOpS[

TOKa BO30YKIIEHUS MOJISIPHOCTU HAIIPSKEHUS

[I{eToYHO-KOIUIEKTOPHEIH y3€JI TeHepaTopa IOCTOSHHOTO TOKA CIIY>KHT IS
BeipsamieHns 3J1C

nossitenust KI1J{ MamvHel

HO/IICPIKAHKS HATIPABJICHHS U BHIPABHUBAHUSI BEJIMYMHBI MOMEHTA
HO/IePIKAHHS MOJSIPHOCTH M BHIPABHUBAHUS BEJIMUMHBI HAIIPSKEHHS

Yto Takoe 0OpaTUMOCTh MAIIMH ITOCTOSHHOTO TOKa?

MOXET BpaIIaThCs B JIIOOYIO CTOPOHY

MOKET paboTaTh Ha JTIOOOM TOKE

MOXXET paboTaTh Kak FeHepaTOPHOM, TaK M B JBUTaTEILHOM PEXXUME
MOXeT paboTaTh Ha JIF0OOM HaNPSHKCHUN

MOXeT paboTaTh Ha 000 MOITHOCTH

B IrEHEPpATOPC MOCTOAHHOTO TOKAa HE3aBUCUMOI'O BO36y>KI[eHI/IH Ipu MCTKaX, YCTAHOBJICHHBIX 110 JIUMHHUH FeOMeTpPI‘iCCKOﬁ HeﬁTpaJ'IPI,
IPpU TOCTOAHHBIX TOKE BO36y)KIIeHI/I$I 1 CKOPOCTH BpallCHUA ITPUBOJHOTO ABUTATECIIA HAIPSAKCHUE IIPU POCTE TOKA AKOPA:
YMEHBIIACTCA,

YBEINYUBACTCA,

OCTAcTCA IMOCTOAHHBIM,

HECKOJIBKO YBCJINYUBACTCA.

JloGaBouHEIE 10JIFOCa B TEHEPATOPE MOCTOSHHOTO TOKA CTaBAT JIS:
YBEJIUYEHHS TOPMO3HOIO MOMEHTA;

yJIy4dlIeHUsT KOMMYTalUH;

YMEHBIICHHUS METAJUIOEMKOCTH;

JUISl IOMOLLY [VIaBHBIM I1OJIIOCAM.

YacrtoTa BpalleHus ABUTaTEJIs NOCTOSHHOI'O TOKA NapajljieJIbHOT'O }3036y>1<ne}u/1;1 Ipu YMEHbBIICHUN MAarHuTHOI'O IIOTOKA!




YBEJIMYHUBAETCS;
0CTaeTCs MOCTOSHHOI;
YMEHBIIIAaeTCs;

0CTaeTCs MOYTH MMOCTOSHHOM.

YacToTa BpallleHHs JBUTaTeIs IIOCTOSIHHOTO TOKa NapalieIbHOTO BO30YK/ICHHS IIPU YBEJINYECHUH CONPOTHBIICHHUS, BKIIIOUCHHOTO B
SKOPHYIO IIEIIh:

yBEJINYUBACTCS;

0CTaeTCs MOCTOSIHHOM;

YMEHBIIACTCS;

J06aBOYHOE COMPOTHBIICHHUE HE BIMAET HA YACTOTY BpPAICHHS

VYKaxuTe criocoObl yIy4IIeH!ss KOMMYTallid B MalllnHAX MIOCTOSHHOTO TOKA
BKJTFOUCHHE T00aBOYHOTO PE3UCTOPA B IETIh STKOPS

IPUMEHEHHE CIIeLHaIbHBIX CXeM 0OMOTKH SIKOPS

NPUMEHEHHE MIETOK C MOBBIIIEHHBIM MEPEXOAHBIM COIPOTUBIEHHEM
IpUMEHEeHHEe J00aBOYHBIX MOTIOCOB

YCTaHOBKA IIETOK Ha (PM3UUYECKYIO HEHTPalb

5.4. MeTonHKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.s, npakTuku. HAP)

OreHKa KypcOBOTO MPOEKTA ABISACTCA KOMIUICKCHOH. [Ipy 3TOM y4nTHIBAaIOTCS ClIeAyrome (haKTOpPhl: aKTyadbHOCTh BEIOpaHHON
TEMBI; JIOTHYHOCTh METOJIMKH PAacyueTa; CBOOOJHOE BIIaJICHUE METOJUKON pacyeTa; KyJIbTypa o()OpMIICHHUS MTOSICHUTEIILHOM 3aIUCKY;
CaMOCTOSATEIBHOCTD BBIBOJIOB. Bce 3T0 cyMMHpYyeTCs B HTOTOBYIO OLICHKY.

OreHKa pe3yabTaTOB 3aMIUTH KyPCOBOTO MMPOESKTA OCYIIECTBISACTCS 10 OATBHON CHCTEME (KOTIIMIHOY, «XOPOIIOY,
«YIOBIETBOPHTEIBHOY, HEYAOBICTBOPUTEILHOY).

OLeHKa «OTJIMYHO» BBICTABILIETCS, KOTia paboTa COAEPKUT IPaMOTHO M3JIOKECHHYIO PacueTHYIO 0a3y, XapaKkTepH3yeTcst
OTCYTCTBHEM OIIMOOK B pacdeTax, JOTHIHBIM U ITOCIIE0BaTEIRHBIM H3JI0KEHIEM MaTeprala B OsICHUTeIbHON acTu. [1pu 3ammuTe
paboTHI 00yUarONHICS MOKA3bIBACT ITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOIHO ONEPHUPYET PACUCTHBIMHU JAHHBIMH; JIETKO
OTBEYaEeT Ha IOCTaBJIEHHbIE BOIPOCHL.

OneHKa «XOpOII0» BBICTABIACTCS, KOTa paboTa CONEPIKUT IPaMOTHO H3JIOXKEHHYIO pacyeTHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacdeTax, JOTHIHBIM U ITOCIIE0BaTEIbHBIM H3JI0KEHIEM MaTeprala B OsiCHUTeIbHON gactu. ] [Ipn
3amuTe paboThl 00yJaromuiics TOKa3bIBaeT 3HAHUS BOIIPOCOB TEMBI; €3 0COOBIX 3aTpyJHEHHUIT OTBEYAET HAa TOCTABICHHBIC
BOIPOCHI.

OreHKa «yIOBJIECTBOPUTEIHHOY» BBICTABISETCS, KOTIA paboTa COIEP)KUT PacueTHYIO 0a3y, XapaKTepHU3yeTCsl HATIHEeM OTASIbHBIX
ommOoK B pacuerax. [Ipu 3ammre 00ydaronuiics MposIBIsIET HEYBEPEHHOCTh, OKA3bIBAET Cl1ab0e 3HAaHNWE BOIPOCOB TEMEI, HE 1aeT
TIOJIHOTO, QPT'YMEHTHPOBAHHOT'O OTBETA Ha 3a/IlaHHbIC BOIPOCHI.

OueHKa «HeyIOBISTBOPUTEIHHO» BHICTABISIETCS, KOTIa paboTa He COAEPXKUT pacueTHYIo 0a3y, He OTBEUaeT TPEOOBAHMAM,
M3JI0KCHHBIM B METOANYECKUX YKA3aHUAX, IMEET 3HAUNTEIbHBIE OMUOKH B pacderax. [Ipu 3ammre oOydaronuiicst 3aTpy JHICTCS
OTBEYAaTh HAa MOCTABJIEHHBIE BOIIPOCHI IT0 TeME, HE 3HAET TEOPHH BOIPOCA, IPH OTBETE JOMYCKAeT CYIIeCTBEHHBIE OIIHOKH.
ITpoxox/eHne KOHTPOJIILHOTO MEPOIPHSATHS 10 3aLUTE KypCOBOI'O NPOSKTA CYMTAETCS BBIIIOIHEHHBIM YCIICIIHO, €CIIH TIPH €T0
OLICHUBAHHH TIOTyYCHA OLICHKA HE HIDKE «YIOBIECTBOPHTEIHLHON.

Kpurepun orieHMBaHMs OTBETa Ha HK3aMEHE

OueHKa «OTIMYHO» BBICTABILSIETCS, KOTIa 00yUarouiicss JeMOHCTPUPYET CHCTEMHBIE TEOPETHUECKUE 3HAHNS, BIaeeT
TEPMHUHOJIOTHEH, AeTaeT apryMEHTHPOBAHHBIE BEIBOJIBI M 0000IIEHNS, TIPHBOIUT IPHUMEPE], TOKA3EIBAET CBOOOIHOE BIIaICHHE
MOHOJIOTHYECKOI peubio U CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOIIHE BOIIPOCEHL.

O1LeHKa «XOPOIL0» BBICTABIISACTCS, KOTIa 00yYaIOIMHCS AEMOHCTPUPYET IPOYHBIC TEOPETHYECKUE 3HAHMS, BIaleeT
TEPMHUHOJIOTHEH, AeTaeT apryMeHTHPOBAHHBIC BEIBOJIBI M 0000IIEHNS, TIPHBOIUT IPHUMEPEI, HO TIPH 3TOM JIeJIaeT HECYIIECTBEHHBIC
OIMHMOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTEIBHO WU IIPU HE3HAUUTEIIFHOW KOPPEKINHU TIPETIO[aBaTEeIIEM.

OreHKa «yJOBJIETBOPUTENBHOY» BBICTABISIETCS, KOTIa 00YyYaloLIiics HeNTyOOKHe TEOpEeTHIECKUEe 3HAHUS, TIPOSBIISIET ¢1abo
copMHUPOBaHHBIC HABBIKM aHAJIN3a SBJICHUI U MPOLIECCOB, HEJOCTATOYHOE YMEHHE JA€IaTh apryMEHTUPOBaHHbBIEC BBIBOABI U
TPUBOANTH IPUMEPHI, TOKA3hIBACT HE IOCTATOYHO CBOOOIHOE BIIICHIE TEPMHUHOIOTHEH, IOTHIHOCTHIO U ITOCIIEI0BATEIIHHOCTRIO
U3JI0KCHHUS, eNIaeT OMIMOKH, KOTOPbIe MOXKET UCIPABUTh TOIBKO NMPHU KOPPEKIUHU IIPETIO[aBaTEeNIeM.

OLeHKa «HEyI0BJICTBOPUTEIHHOY» BHICTABISIETCS, KOT/Ia 00yUaOINics IEeMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB TIpe/IMETa,
HE yMEeT JleNIaTh apryMEHTHPOBAHHBIE BEIBOJBI M IPUBOANTH IPUMEPHI, HE BIIAJICET TEPMHHOJIOTHEH, IIPOSBIISICT OTCYTCTBHUE
JIOTUYHOCTH ¥ TOCJICTOBATEIEHOCTHIO H3JI0KEHNUS, AeTaeT OMUOKN, KOTOPBIe He MOXKET HCIPABHUTh JaXKe P KOPPEKIUN
HpernoaBaTeseM.

[Tpoxox/ieHnEe KOHTPOJILHOTO MEPOIPHATHS 10 Cllade HK3aMEHaA CUUTACTCS BBIOJIHEHHBIM YCIICIIHO, €CIIH IIPU €TI0 OLCHUBAHUN
TIOJTyYeHa OIICHKA He HIDKE «YIOBICTBOPUTEIHHOY.

6. YHEBHO-METOJNYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Bbubnmnotexa W3narenscTBo, rox

JI1.1 | Konsios M.IT. OneKTpudecKrue MaIIuHbI | Mocxkaa: Opaiit, 2012
yueOHHMK Ju1s GakanaBpoB




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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