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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

DJIeKTPUYECKHEe MAINUHBI

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
Ipodws DNEKTPONPHUBOJ M aBTOMATHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 6 3ET
YacoB 1o yueOHOMY ITaHy 216 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 3
ayJUTOPHBIC 3aHSTHSI 34 KypCOBO#i POEKT 3
camocCTosATeNNbHas paboTa 173
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3

Bun 3anaruii vy | PO Hroro
Jlexuun 18 |18 |18 |18
JlaGopaTopusbie 6 6 6 6
IIpakTuueckue 10 (10 |10 |10
Uroro ayn. 34 134 (34 |34
KonraxtHas padoTa 34 134 |34 |34
Cawm. pabota 173 (173 | 173 | 173
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 216 | 216 | 216 | 216




IIporpammy cocraBui(u):

K.n.H., 3a8.kag., Masxcupuna P.E.

Pabouas nmporpamma
DneKkTpHYecKHe MAIIHHBI

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.02 DnekTposHepreTuka u 3IeKTpoTeXHUKa (puka3 Munobpuayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.02 DnexTposHepreTHka u 31eKTpoTexHuka, 13.03.02 24 Dnexrposnepreruka u >nekrporexuHuka [IpOIInA 3aow.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOIT BO 30.11.2023, npotoko: Ne 49

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2023, nporokoxn Ne 49

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 12.03.2025 1., Ne3

PyxoBoauTens noapasaeneHus K.I.H., 101eHT Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Llenn ocBOEHMS AUCIUIUIHHEL COPMHUPOBATH y 00yUaIOIIerocs yMeHHEe CO3AaHNs U UCCIEAOBaHNS JIF000H
JNMEKTPUYECKON MAIIUHBI - IEKTPOMEXaHUUECKOTO MpeoOpa30BaHus SHEPTHU.

1.2 | 3agaun: U3y4UTH 3aKOHBI TEKTPOMEXaHUIECKOTO NTPeoOpa30oBaHus SHEPTUH, YPaBHEHUS 0000IIEHHOM MallTMHBI, KOTOPbIE
MOAYEPKUBAIOT OOIHOCTh PA3JINYHBIX MEKTPUUECKUX MAIINH, TEOPUIO U KOHCTPYKIIMU OT/ENbHBIX BUJIOB
SNEKTPUIECKIX MAIIHH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.B

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 |Teopernueckue OCHOBBI NEKTPOTEXHUKH

2.1.2 | dusuka

2.2 Jucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is) HEOOX0IUMO KaK
npeallecTByOLee:

2.2.1 | KoMmbloTepHOE MOJICITUPOBAHKE AIIEKTPOIIPHBOJIOB

2.2.2 | OO0mas sHepreTuka

2.2.3 | I[IpoekTupoBaHHE NMEKTPOTEXHHICCKUX YCTPOHCTB

2.2.4 | CunoBas 31EKTpOHHKA

2.2.5 | CucteMsl ympaBieHuUs IEKTPOIPUBOIOB

2.2.6 | DnekTpuyecKue U EKTPOHHBIE alIapaThl

2.2.7 | ABTOMaTH3aIMs TEXHOJOTHYECKUX MPOLIECCOB

2.2.8 | ABTOMaTHU3UPOBAHHBIN AIEKTPOTIPUBOJ] TUIIOBBIX IPOU3BOJCTBEHHBIX MEXaHIU3MOB

2.2.9 |IoaroroBka K MpoIEaype 3aIUThI U 3aIUTa BEITYCKHOW KBATH(UKAIIMOHHON pabOTEI

2.2.10 |IlpennunnomMHas MpaKTUKa

2.2.11 |IIpoMBILIUIEHHBIE CETH

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

IIK-2: Cioco6eH MpoeKTHPOBATH CHCTEMbI JIEKTPONPHUBOAA H ABTOMATH3MPOBAHHBIE CUCTEMBI YIPABJIEHHS C
HCNOJIb30BaHUeM HU(POBLIX TEXHOJIOTHIH

3HaTh:

ITK-2-31 ocobeHHOCTH KOHCTPYKUHHU, YPaBHCHUA, CXEMbI 3aMCIICHUA U XapAKTCPUCTUKU PA3JIMIHBIX 3JICKTPUYCCKUX JIBUTaTENnei

OIIK-3: CnocodeH ocymiecTBJIsITh MOJeTUPOBAHNE, AHATU3 U IKCIIEPUMEHThI B Lie/IAX IPOBEAeHHs 1eTa/IbHOI0
HCCJIeIOBaHNS JIS PellieHUs 3a/1a4 B MpodeccHoOHAIbHOM 00,1aCTH, HCIOJIb30BATH METO/IbI AHAJIU3Aa H MOJeTMPOBAHUS
3JIEKTPHYECKHX Hereli H JIEKTPHYEeCKUX MAIIHH

3HaTh:

OIIK-3-31 npuHOUT AeHCTBUS COBPEMEHHBIX THIIOB IEKTPUYECKIX MAIIUH

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMBbI JJIEKTPONPUBOAA U ABTOMATU3MPOBAHHbIE CUCTEMBbI YIIPABJIEHHS €
HCIO0Jb30BAHNEM HU(POBHIX TEXHOJIOTHI

YMmerb:

IIK-2-Y1 o6pabaTbIBaTh pe3yabTaThl SKCIIEPUMEHTATIBHBIX UCCIEOBAHUMH C €TI0 MOCTPOCHHSI OCHOBHBIX XapaKTEPUCTUK
NEKTPUUECKUX MALIMH U TPaHCHOPMATOPOB

OIIK-3: CnocoGen OCYIIECTBJIATHD MOACJIUPOBAHUEC, AHAIU3 H IKCIICPUMEHTHBI B LEJIAX ITPOBCACHUA 1€TAJTBHOI0
HCCJICA0BAHNA JISl PEIICHUA 3a1a4 B npmbeccnonansnoﬁ OﬁﬂaCTl/l, HUCIO0Jb30BATH METO/AbI AHAJINU3Aa U MOACTUPOBAHUA
IEKTPUHICCKHUX uenei u AICKTPUIECCKUX MAIIINH

Ymerb:

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

ITIK-2: Cnioco0eH NpoeKTUPOBATHL CHCTEMBbI JJIEKTPONIPUBO/A H ABTOMATU3HMPOBAHHbIEC CUCTEMbI YIIPABJICHH €
HCIO0JIb30BaHHeM HU(POBBLIX TeXHOJIOTUii

Baanernb:

IIK-2-B1 mMeToauKamMy ONTUMU3ALMY IIPU POESKTUPOBAHUU IEKTPUUECKUX MAIIUH




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

AIECKTPHYECCKHUX nemnei u AICKTPUYCCKUX MAIITWH

Baagern:

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

4. CTPYKTYPA U COJAEP)KAHUE

Kox Haumenopanue pa3nenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinosan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3L sieMble
KOMIIeTeHIUH pecypcsl padoThI
Paznen 1. Beenenne,
OCHOBHbIE TIOHSATHSI
1.1 Pos anexrpuyeckux 3 2 OIIK-3-31 TIK- J.1 KM1
ManrH.O01IIe BOIpOoCH 2-31 JI1.2J12.1
npeoOpa3oBaHus J2.2J12.3
ANIEKTPOMEXaHIUUECKOTO JI2.5
peoOpa3oBaHUs J12.6J13.1
snepru. /JIex/ €|
1.2 3aKOHBI: YIEKTPOMAarHUTHON 3 12 OIIK-3-31 JI1.2J12.3 KM1
nHaykuuu, Kupxroda, OIIK-3-V1 JI2.5
MOJIHOTO ToKa, OMa aJis OIIK-3-B1 IIK- JI2.6J13.1
MarHuTHOH Lenu, Ammepa, 2-31 TIK-2-V1 21
3aKOHBI 3JICKTPOMEXAHUKHU. TIK-2-B1
DJIEKTPOMArHUTHBIC CHITBI U
MOMEHTHI B JIEKTPUIECKUX
MamnHax.lorepu u
KIIA. /Cp/
Pazgen 2.
Tpanchopmaropsl
2.1 YerpoiicTBO, NpUHIUI 3 4 OIIK-3-31 K- JIT.1J12.1 KM1
JieicTBus U paboune 2-31 J12.2 J12.5
MpoIeCcChl 0THO(A3HOTO JI2.6J13.1
TpanchopmaTopa. Cxema 21
3aMeleHHs
JIByXOOMOTOYHOT'O
TpanchopMmaTopa.
HamaranumBarommii TOK 1
TOK XOJIOCTOTO XOJa.
YpaBHEHUS HaNpPsLKEHUS
TpanchopmaTopa u
BEKTOpHAsl Jrarpamma.
Tpexdasuprii
TpaHcdopmarop. /Jlex/
2.2 Pacder ocHOBHBIX 3 2 OIIK-3-Y1 IIK JI1.1J12.1 KM1
ANEKTPUUECKUX BETNUUH -2-V1 J2.3J12.4
Tpanchopmatopa. /TIp/ J12.5
J12.6J13.1
€|
23 UccnenoBanne 3 2 OIIK-3-B1 IIK- J12.5 KMI1
JIByXOOMOTOYHOTO 2-Bl JI2.6J13.1
Tpex¢aszHoro 21

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




24

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

20

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

JI.1J12.1
J12.2J12.5
J2.6
€|

KM1

P1

Pa3gen 3. DuekTpuyeckue
MANIIMHBI IepeMeHHOro
TOKa

3.1

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

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

OIIK-3-31 IIK-
2-31

JI1.1J12.1

J12.2J12.5

JI2.6J13.1
€]

KM1

P1

32

Pacyer MamH repeMeHHOro
toka. /IIp/

OIIK-3-Y1 IIK
-2-V1

J12.3712.4
JI2.5
JI2.6J13.1
€]

KM1

P1




33 HccnenoBanue 2 OIIK-3-B1 IIK- J2.5 KM1 P1
ACHHXPOHHOTO JBUTATEINS C 2-B1 J12.6J13.1
(hazHBIM U 21
KOPOTKO3aMKHYTHIM
potopom. /J1ab/
34 KopotkozamkuyTtsie All ¢ 53 OIIK-3-31 JI1.1J12.1 KMI P1
MOBBIIIEHHBIM ITyCKOBBIM OIIK-3-Y1 JI2.5 J12.6
MOMEHTOM: JIBUTATEIH C OIIK-3-B1 IIK- 21
NIBOIHOM OeInYbel KIETKOM, 2-31 IIK-2-V1
[ITyOOKOTIa3HbIC JBUIATEIIH. T1K-2-B1
CHHXPOHHBIN KOMIIEHCATOP.
/Cp/
Paznen 4. Daekrpuueckue
MAIIUHBI TOCTOSTHHOTO
TOKAa
4.1 YerpoicTBO M MPpUHIUI 8 OIIK-3-31 K- JI1.1J12.1 KMI1
JEACTBHS MAIlIUHBI 2-31 J12.5
nocrostiHoro toka (MIIT). JI2.6J13.1
Pexum reneparopa. Pexxum J3.2
neuratens. Kommyranus B 21
MIIT. Knaccuduxanus I'TIT
0 CTI0C00y BO3OYKACHHUS.
['eneparop ¢ HE3aBUCUMBIM,
napauielIbHbIM,
MOCIICIOBATEIBHBIM 1
CMEIIaHHBIM BO30YKICHHEM:
CXeMBbI BKJIIOUEHHUS, paboune
XapaKTePUCTUKH.
Knaccugukarms AT mo
croco0y BO30YyKIeHHUS.
PerynupoBaHie 4acTOTHI
BpAICHUS 1 N3MEHEHUE
HaTpaBJICHVsI BPAILICHHUS BaJia
JIIT. /Jlex/
4.2 [TocTpoeHue xapakTepuCcTHK 2 OIIK-3-V1IIK JIT.1J12.1 KM1
TE€HEepaTOpOB M MaIINH -2-V1 J2.2J12.4
IIOCTOSIHHOTO ToKa. Pacuer J12.5
MTyCKOBOH THarpaMmbl JI2.6J13.1
JIBUTATEJIS TIOCTOSTHHOTO JI3.2
toxka. /TIp/ 21
43 UccnenoBanue nBUTaTeNs 2 OIIK-3-B1 TIK- JI2.5 KM1
MIOCTOSIHHOTO TOKa 2-B1 JI2.6J13.1
HE3aBHCHMOTO JI3.2
BO30Y)IeHwus. /J1ab/ Ol




4.4 OCHOBHBIE 3 34 OIIK-3-31 JI1.1J12.1 KMI1
AJIEKTPOMArHUTHbBIC OIIK-3-V1 J2.2J12.3
cootHommernus B MIIT: DJC OIIK-3-BI1 ITIK- JI2.5
SIKOPSL, DIEKTPOMArHUTHBII 2-31 [IK-2-V1 JI2.6J13.1
MOMEHT M DJIEKTPOMAarHuTHAast [IK-2-B1 J3.2
MouIHOCTh. [lapannensHas 21
pabota I'TIT ¢ cetsio.
OOMOTKH
MIIT.Oco6eHHOCTH MycKa
HIIT napannensHoro,
MOCIIEA0BATEIFHOTO U
CMEIIaHHOTO BO30YKICHUSI.
CrienuasnbHble MalllMHbI
MOCTOSTHHOTO
Toka.Ob6patumocts MIIT.
JIIT He3aBUCUMBIM,
TapauIeIbHbIM,
MOCIIE0BATEIIBHBIM 1
CMEIIaHHBIM BO30YKIEHUEM:
CXEMBI BKITFOUCHUSI, pabouue
xapaxkrepuctuku. [lotepu u
K03(hGHULIUEHT TOJIE3HOTO
neicreus. [Tyck AIIT. /Cp/
Paspea 5. IloaroroBka k
KOHTPOJIBHBIM
MepOnpUsSITHAM U
BBINOJIHSIEMBIM padoTamM
5.1 O06beM yacoB 3 18 OIIK-3-31 J.1 KM1
CaMOCTOSTEIEHOW PabOTHI Ha OIIK-3-V1 JI1.2J12.1
noarotoBky k KM /Cp/ OIIK-3-B1 IIK- | JI2.2 JI2.3
2-31 1IK-2-V1 J12.4 J12.5
[IK-2-B1 J12.6
Ol
5.2 O0BeM gacoB 3 36 OIIK-3-31 J1.1 P1
CaMOCTOSATENbHOM paboThI HA OIIK-3-V1 JI1.2J12.1
nmoaroToBky k BP /Cp/ OIIK-3-B1 IIK- | JI2.2 JI2.3
2-31 TIK-2-V1 J12.4J12.5
[K-2-B1 J2.6
€]
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJAJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITEJIbHOM MOATOTOBKH
Kon KoHnTtponwsHoe TIposepsiembie
KM MepOTpUAITHE HHJIMKATOPBI Bompocs! a7t moATOTOBKH
KOMIIETEeHIUH
KM1 Dx3aMeH OIIK-3-31;I1K-2-31 | Bonpocsl Kk 5K3aMeHy
1. [Tpuniun AeHCTBUS ANEKTPUUECKUX MaIIuH. TpeboBaHUs,
NPEbSBISIEMBIE K EKTPUUECKUM MALIHHAM.
2. Haznauenue, ycTpoicTBO, IPUHLHUI I€HCTBUS
TpaHC(HOpPMATOPOB.
3. BekropHas quarpamma TpanchopMaTopa ¢ aKTHBHO-
WHJIYKTUBHOW HAarpy3Kou.
4. Cxema 3amenieHus peansHoro Tpanchopmaropa. [Tapamerpst
CXEMBI 3aMEeIEHHUSI.
5. OMnBIT XOJIOCTOTO X01a TpaHchopmaropa.
6. OmnBIT KOPOTKOTO 3aMBIKaHMS TpaHC(HOpMATOpa.
7. BHemHue xapakTepucTUKH TpaHc(opMmaTopa.
8. DHepreTuyeckas auarpamma Tpancdopmartopa. KI1J]
TpanchopmaTopa.
9. I'pymmsl coenuHeHUS 0OMOTOK Tpex(a3HBIX
TpanchopMaTOpOB.
10. IMapatensHast padora TpexdasHbIX TPaHCHOPMATOPOB.
11. ABTOTpaHcopmarop.

12. KoHcTpykTHBHAsA cxeMa U YCTPOMCTBO MAIllUH IIEPEMEHHOIO




TOKa.

13. [TpyHIMI BBIIOJIHEHHST MHOTO(a3HBIX 0OMOTOK MaIlIH
MePEMEHHOTO TOKA.

14. Pacyer MarHUTHOM LieNU MaIIMHBI IEPEMEHHOIO TOKA.

15. MJIC 0OMOTOK MepeMEeHHOTO TOKa.

16. MarHuTHo€e 1noJne EKTPUYECKOH MAIIMHBI IEPEMEHHOTO
TOKA.

17. ONeKTPOABIKYIINE CHIIBI, HHIYIUPYyeMble B 0OMOTKaX
HEPEMEHHOTO TOKA.

18. Hasnadenne w1 IpHHITNIT TEHCTBUS aCHHXPOHHBIX MAIlIHH.
19. YcrpoiicTBo 1 00s1acTH MPUMEHEHUSI aCHHXPOHHBIX MAIIIHH.
20. CxeMa 3aMelleHns] aCHHXPOHHOM MamuHbl. [Tapamerpsl
CX€MBI 3aMELICHHS.

21. PaboTa acHHXpOHHO!N MaIIMHBI PH BPAIAIOIIEMCS POTOpE.
22. OHepreTuueckas JuarpaMma acMHXpOHHOW MamuHbl. KI1J]
ACHHXPOHHOI MallMHBI.

23. DJIeKTPOMarHUTHBI MOMEHT aCHHXPOHHOM MaIlIiHEL.

24. BekropHas quarpaMma acMHXPOHHOH MalllUHBI.

25. MexaHnyeckre XapakTepUCTUKU aCUHXPOHHOTI'O JIBUTATEIIs.
MakcumanbHBIN U TyCKOBON MOMEHT.

26. Paboune xapakTepuCTHKN aCHHXPOHHOTO JBHUTATEIS.

27. ITyck acCMHXpOHHOIO JABUTaTEs.

28. PerynupoBanue 4acTOThI BpallleHUs: AaCHHXPOHHBIX
JIBATATEIEH.

29. I'enepaTopHBIi pexXUM aCUHXPOHHOI MAalllUHBI.

30. KoHCTpYKTHBHOE MCIIOJHEHNWE CHHXPOHHBIX MAIlUH.
[IpuHOMN IEACTBUSI CHHXPOHHOM MaIlINHbI.

31. MarsuTHo€e 10JI€ CUHXPOHHBIX MAIIMH IPU XOJOCTOM XOJE.
XapaKTepHUCTHKa XOJIOCTOTO XO/a.

32. MarauTHoe noje CUHXPOHHBIX MallUH NpPU Harpyske.
Peakuuu sikopsi.

33. Peakuust skops B HESBHOIIOJIIOCHOW MalllMHE

34. Peakiyst sKopst B SIBHOIIOJIOCHON MAIlIHE.

35. BHemHue u perymupoBOYHbIE XapaKTEPUCTUKU CUHXPOHHBIX
TeHEepaTopOB.

36. BekTopHBIE qHarpaMMBbl HEIBHOIIOIIOCHBIX CHHXPOHHBIX
TeHEPaTOPOB.

37. BekTopHBIE THarpaMMBl SIBHOTIOJFOCHBIX CHHXPOHHBIX
TeHEepaTopOB.

38. VYcioBus BKIIOUEHHS] CHHXPOHHBIX T€HEpaTopoB Ha
HapauIeNbHylo padboTy ¢ ceTbio. CriocoObl CHHXPOHU3AIHH.

39. PerynupoBanue peakTHBHOII MOITHOCTH CUHXPOHHOTO

TeHepaTopa, padoTaloUIero napauienbHo ceThio. U -00pa3Hbie
XapaKTEePUCTUKH.

40. MOIIIHOCTH M 3JIEKTPOMAarHUTHBI MOMEHT CHHXPOHHOM
MAIIMHBL. YTI0Bas XapaKTepPUCTHKA.

41. [IpuHuMn necTBUs CHHXPOHHBIX JBUrarenei. BekropHsie
JuarpaMMbl CHHXPOHHOTI'O JIBUTaTesl.

42. VYrioBas XapaKTepUCTHKA CUHXPOHHBIX JBUTATENCH.

43. Paboune xapakTepUCTHKU CHHXPOHHBIX JBUTaTENeil.

44. PerynupoBanue 4acTOThI BpallleHUs] CHHXPOHHBIX
nBurareneid. [Iyck CHHXpOHHOTO JTBHTATeNs.

45. VeTpoiicTBO KOJIIEKTOPHBIX MAIIUH IIOCTOSHHOIO TOKA.
46. OOMOTKH SIKOpS MAIlH MOCTOSIHHOTO TOKA.

47. [puanHEl ncKkpeHus Ha KoyutekTope. CriocoOB! YaydIneHUs
KOMMYTAIIIH.

48. [IpuHIMn nefcTBUs MalMH MTOCTOSIHHOTO TOKa. PexuM -
TeHepaTop.

49. [IpuHIMI NecTBHUS MAIIUH MTOCTOSIHHOTO TOKa. PexuM -
JIBUTATEIb.

50. PaboTra MalmH MOCTOSHHOTO TOKa MPH XOJOCTOM XOJIE.
51. [Tosie MamyH MOCTOSHHOI'O TOKa IpU Harpyske. Peakiust
SAKOPSI.

52. Crioco0bI BO30YXKICHUSI MAIIMH MOCTOSHHOTO TOKA.

53. XapaKTepUCTUKN TeHepaTopa MOCTOSHHOIO TOKa.

54. XapakTepUCTUKN JABUTaTEIs MMOCTOSTHHOTO TOKA.

55. Cr1oco0BI peryaupoBaHus CKOPOCTH JBHTATENCH

MOCTOSHHOI'O TOKA.




| 56. Cnoco0bl Imycka ABHUTATENs MOCTOSHHOTO TOKA.

5.2. Ilepevens padoT, BbINoIHsIeMbIX N0 AucuumnHe (KypcoBas padora, KypcoBoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

[IpoBepsiembie
Kon Ha3panne
WHIHKATOPHI Copnep:xaHue pabOTHI
paboThI padoTsI N
KOMITeTEHIUI1
P1 Kypcogoii mpoekr OIIK-3-VY1;0I1K-3- | KypcoBoii mpoeKT UMEET LEJIbK 03HAKOMUTh 00YUYaIOIINX C
B1;IIK-2-VI;IIK-2- | cOBpeMEHHOI IPAKTUKOM U METOIUKON IPOEKTUPOBAHUS
B1 OIIEKTPUYECKUX MAILUH.

3agayaMu MPOEKTUPOBAHUS ABIAIOTCA: 00yUeHUE IPUMEHSTh
MOJTyYCHHBIC 3HAHUS MIPU PEIICHUH peabHOM 3a/1a4H; Pa3BUTh HABBIKU
CaMOCTOSITEIFHOM PabOTH M CAMOCTOSTEIIFHOTO MPHUHATHS PEIICHHI.
Tema KypcoBoro npoekra: "Pacuer aciHXpOHHOTO ABHTaTENs"
HcxoaHble 1aHHBIE HA TPOEKTUPOBAHHUE BKIIIOYAIOT CIIEAYIOIINE
WCXOJIHBIE TaHHBIC: THII ABUTATENsI, HOMHHAIBHAS MOIHOCTD,
HOMHHAJIBHOE HAIPsDKEHUE U 4acTOTa MUTAOIIEH CeTH, YHCIIO map
noJirocoB, KITJI, ko GHIueHT MOIITHOCTH.
PacueTHo-TI0sICHUTETbHAS 3aITICKa KYPCOBOTO MPOCKTa JTOJDKHA
COJIePKaTh:

TuTynbHbIA TUCT

3azaHue Ha KypCOBOMH MPOEKT

Copaepxanue

Bsenenue

Pacuernas yacTh, B KOTOPYIO BXOJUT:

Be160p r1aBHBIX pa3zMepoB

Pacuer 3y01oBO#t 30HBI 1 OOMOTKH CTaTOpa

Bri60op Bo3aymIHOTO 3a30pa

Pacuer potopa

Pacuer marHuTHON cHUCTEMBI

Pacuer mapameTpoB ABUTATENS AJSI HOMHHAIBHOTO PEKHMA
Pacuer noreps B ABUTaTENE

IMTapameTpsl 1 JaHHBIE XOJIOCTOTO X0/a

Pacuer pabounx xapaKTepHCTHK

Pacuer mycKkoBBIX U XapaKTEPUCTUK

3aKio4eHue

CIHCOK HCII0JIB30BaHHBIX HCTOYHHKOB

IIpunosxenus

5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

DK3aMeHAMOHHBIH OUJIeT O AUCUUILTUHE BKITIOUAET B ce0sl 1Ba TEOPETHUECKUX BOMPOCH U 3a7jauy 10 TeMaM, U3JI0KEHHBIM B 4
paznene nanHoit PITJ. Busersl xpaHsrTcs Ha kadenpe u YTBEPKICHBI €€ 3aBEAYIOLIHM.

IIpumMepsl 3a1a4 Ha SK3aMEH:

3amaua 1. Tpexda3ublii cHIoBOM MOHMKatOHH TpaHchopmarop SHOM=1000 kBA, HOMHHAIEHOE HANPSDKEHUE TIEPBHYHON
oomotkn Ulnom=10 kB, HoMrHanmBpHOE HanpshKkeHUe BTopraHOi 00MoTkH U2HOM=0,4 KB, HanpspkeHNsT KOPOTKOTO 3aMBIKaHUS
Ux3=8 %, Tok xonocroro xona Ixx=2 %, morepu xonocroro xoxa Pxx=3 kBT, morepu koporkoro 3ambikanust Px3=10 kBT,
cos®2=0,8. [lepBuuHast 1 BTOpHYHAS OOMOTKU COCIMHEHBI B «3Be31y». OnpenenuTs KodpPUIHeHT TpaHcHOopMAaLluK U apaMeTpPhI
CXEMBI 3aMEIICHHS.

3agaua 2. J{ns aCHHXpOHHOTO JBUraTess ¢ a3HbIM POTOPOM CO CIENYIOIIMMU HOMUHAIBHBIMU AaHHBIMU: PHOM=30 KBT;
Unom=380 B; nHomM=725 06/mun; I1nHoM=71,6 A; r1=0,136 Om; x1=0,225 Om; 12n0M=74,3 A; E2H0M=257 B; 12=0,0593 OmMm;
x2=0,174 Owm; xoa¢punneHT Tpanchopmanuy HanpspkeHns ke=1,41 paccunTaTe ¥ HOCTPOUTH MEXaHUIECKHE U
JIEKTPOMEXAaHHYECKHE XAPAKTEPUCTHKH

3amaga 3. [y aCHHXpOHHOTO JIBHUTATENS C (ha3HBEIM POTOPOM CO CIECAYIOIINMH HOMHHAIBHBIMA TaHHBIMU: PHOM=22 KBT;
Unom=380 B; nHoM=965 06/Mun; [1HOM=55 A; r1=0,19 Om; x1=0,31 Om; [2HOM=061 A; E2HOM=225 B; 12=0,066 Om; x2=0,23
Owm; ko3¢ uureHT TpanchopMaluny HanpsoKeHus ke=1,6 onpeaenuTs BeTHUUHY TyCKOBOTO CONPOTHUBIICHUS AT 0O0ecrieyeHus
HOPMaJIbHBIX YCJIOBHUII IycKa 0€3 Harpys3KH.

3amgaga 4. ACHHXpOHHBIH ABHTaTENb ¢ (hazHbIM poTopoM Tuma MTF412-8 nMeer crnenyroniie HOMUHATIBHBIE JaHHBIC: PHOM=26
kBT; Unom=380/220 B; nuom=715 06/mun; r1=0,182 Om; x1=0,313 Om; I2HoM=68 A; E2H0oM=266 B; 12=0,095 OM; x2=0,231 Om;
K03 GunueHT TpaHcopmanuy HanpsokeHUH ke=2,03. OnpeenuTh BEMYHHBI ITYCKOBBIX CONPOTHBIICHUH M TOCTPOUTH ITyCKOBYIO
JFarpaMMy JUIS ITycKa B 4 CTYIIECHH.

3anaya 5. Acunxponnsrii qeurarens Tuna MTKH211-6 umeer cneayromume napamerpsl: PHom=11 kBt; UlHoM=380 B; nHOoM =920
06/muH; [1THOM=0,82; cos[1THOM=0,78; r1=0,415 Om; x1=0,467 Om; 12'=0,824 Om; x2'=0,708 Om. Onipenenure noTepu B
HOMHHAIIEHOM PEXHME.




3agaga 6. JIBurarens MOCTOSHHOTO TOKA C HE3aBUCHMBIM BO30YXICHUEM IIPHBOAUT BO BpallleHHE M0IbEeMHY!0 Jiebenky. PHOM=25
kBt; UnomM=220 B; [nomM=132 A; nHomM=1500 06/muH; Rs cym=0,0828 Om. [TocTpOUTh MEXaHUYECKYIO U IIEKTPOMEXAHUIECKYIO
XapaKTePUCTHKH.

3amava 7. [l nBUrartens mocTOsIHHOTO TOKA C He3aBHUCHUMBIM BO30Y)KACHHEM C HOMUHAJIBHBIMU JaHHbIME: PHOM=9 KBT;
Unom=220 B; [nom=48 A; nHom=900 06/muH; Rs cym=0,348 OmM. Paccuntath mycKoBbIC COPOTHBICHHUS JJISI HOPMATBHBIX
ycoBui mycka. Yncno cryrneHeld BBIOpaTh CaMOCTOSITEITHHO

HpI/IMepLI BOIIPOCOB U 3aJJaHUI KOMIIBIOTCPHOI'O TECTUPOBAHUSA

Bparnaromasicst 4acTh dJIEKTPOABUTATEINS HA3bIBACTCSL:
cTarop

UHIYKTOP

SKOPb

poTtop

IMosicanTe, Ha KakoM (PU3NUECKOM SBICHHH OCHOBAH IPHHIIUI pabOTHI 3IEKTPOIBUraTelIs, Kak IIPeo0pa3oBaTels AEeKTPHIECKON
SHEPIUU B MEXaHUUECKYIO

SBJIEHHE B3aUMOJICHCTBUS IPOBOJHUKOB C TOKOM U MATHUTHOTO NOJIS (IPaBUIIO «JIEBOH PYKH»)

SIBJICHUE BO3HUKHOBEHHSI BOKPYT IPOBOJHUKA C TOKOM MarHUTHOTO IOJIS (IIPaBUIIO «OypaBUUKa»)

SIBJICHHE IEKTPOMarHUTHOH WHAYKITHHA (IIPABIJIO IIPABOH PYKH»)

[Tosichute, Ha KakOM (PU3MYECKOM SIBJIICHHMH OCHOBAaH IIPUHIUIT paOOTHI IEKTPUUECKOTO I'eHepaTopa, Kak npeodpasoBaTes
MEXaHUUECKON 3HEPTUU B IEKTPUIECKYIO

SBJICHHE B3aNMOJICHCTBHUS IPOBOJHNKOB C TOKOM U MAaTHUTHOTO TI0JIS (TIPaBHUIIO «JIEBOH PYKH»)

SBJIEHHE BO3ZHHUKHOBEHHSI BOKPYT IIPOBOIHUKA C TOKOM MarHUTHOTO I0JIs (PaBHUIIO «OypaBUMKay)

SIBJICHUE JIEKTPOMArHUTHOH MHAYKINH (TIPaBHIIO «IIPABOI PyKI»)

INosicauTe, Ha KaKOM (PU3NIECKOM SBIEHHH OCHOBAH IMPHHITUI pab0Th 00MOTOK BO30YKAEHHS 3IEKTPUUECKUX MAIIIHH,
NpeIHA3HAYCHHBIX JUIS CO3JaHHs MarHUTHBIX MOJICH

SIBJICHHE B3aNMOJICHCTBHUS TPOBOIHUKOB C TOKOM W MarHUTHOTO TI0JIS (IIPABHJIIO «JIEBOH PYKH»)

SBJICHIE BO3HIKHOBEHHS BOKPYT IIPOBOIHMKA C TOKOM MarHUTHOTO IT0JIS (TIPaBHIIO «OypaBIHKay

SIBJICHUE JIEKTPOMArHUTHOM MHAYKINH (TIPAaBHIIO «IIPABOI PyKI»)

VYcnoBus nmapauiensHOl paboThl TPaHCHOPMATOPOB

PaBEHCTBO BTOPUYHBIX HAIPSKCHUN U 4acTOT

HaXOJIUTCS B OJIHOM MOMEIIEHUH 1 ObITh PA3IMYHON MOIHOCTH

BTOPHUYHBIC HAIIPSAXKCHHA PABHBI, IPUHAAJIC)KAT K 0]1HOI71 Ipynne, OAINHaKOBBIC Uxx
OOHUHAKOBBIC UXX, PaBHBIC IO MOIITHOCTHU

[MepeuncnuTe crI0COOBI PEryIMPOBKH TOKA B CBAPOYHBIX TpaHC(HopMaTopax
W3MEHEHUEM TIEPBUYHOTO HATIPSKEHUS

W3MEHEHUSIM YHCciia BUTKOB BTOPUYHON OOMOTKH

W3MCHCHHEM aKTUBHOTO COTIPOTHBIICHHS

W3MEHEHUEM UHIIYKTUBHOTO COMIPOTHBIICHHUS

HU3MEHEHUEeM EMKOCTHOTO COMTPOTHBIICHHS

06racTh IpHMeEHEHHs TpaHCc(hOopMaToOpa

JUTSL U3MEPEHHS MOIITHOCTH

JUTS. U3MEHEHUS] MOIIIHOCTH

JUTSL I3MCHEHHS HAIPSDKCHHS

JUTSI U3MEHEHUSI HANPSDKCHUS ¢ COXPAaHEHUEM 4acTOT
JUTS U3MEHEHUSI YacTOT

Yem oTiimgaercs TpanchopmMaTop oT aBToTpaHchopmartopa?
KOJIMYECTBOM OOMOTOK

OTCYTCTBHEM DJIEKTPUUECKON CBSI3U MEXKIYy OOMOTKaMH
TOJIIIUHOM JIUCTOB MarHUTOIPOBOJ

MArdiuTHBIM ITIOTOKOM

qJacTOTOMH

CKOJIBKO CTepKHEH nMeeT Tpex(as3Hblid TpaHchopmaTop?
oJIMH

JBa

Tpu

IeCTh

BHUCHUMOCTbD YCTaHABJIMBACT BHCIIHAA X TCPpUCTHKA TPaH Mar! !
Kak 3aBHUC ocC CTaHa ac (S apakTepucTHKa Tpancopmaropa?




U2=f(12)
U1=A(11)
2=f(12)
U1=fU2)
U2=f(U1)

B pexxume X010cToro xo/1a 4eMy paBeH TOK B IIEpBHYHON 00MOTKe TpanchopmaTtopa?
HOMUHAJILHOMY

50% OT HOMHHAJIBEHOTO

2-3%0T HOMHHAJIBHOT'O

TOK OTCYTCTBYET

TOKY BO BTOPHUHOI 0OMOTKE

Uro cocTaBnseT akTUBHYIO YacTh TpaHchopmaropa?
MarHUTOIMPOBOJ 1 OOMOTKH

BBOJIHOE YCTPOMCTBO

MepBUYHAS OOMOTKA

Harpyska
KOpITyC

Ecmm W1 — 9mcio BUTKOB IepBHYHOI 00MOTKH, @ W2 — 9HCII0O BUTKOB BTOPHYHOH 0OMOTKH, TO TpaHC(HOPMATOP SBIIETCS
MOHMKAIOLUM, KOTAA:

WI1>W2

WIi<w2

WI1+W2=0

Wi=w2

Ecm W1 — 9mcio BUTKOB IEpBHYHOM 00MOTKH, @ W2 — 9HCII0O BUTKOB BTOPHYHOH 0OMOTKH, TO TpaHC(HOPMATOP SBISIETCS
MOBBIIIAIOLINM, KOIJa!

WI1>W2

WI<W2

WI1+W2=0

Wi=w2

Ha xaxom 3akoHE OCHOBaH IPUHIIMIT ASHCTBHS TpaHCHOpMAaTOpa:
3akoH OMa

3akoH JIxoyns-Jlenna

3aKOH AJIEKTPOMArHUTHOW WHAYKIIH

3aKkoH Kynona

MarauTonpoBoJ TpaHC(OPMATOPA U3TOTOBISETCS N3:
AIIOMUHUS

JJIEKTPOTEXHUYECKOH CTalU

Meau

yyryHa

Kakune noTeps MOIIHOCTH B CHJIOBOM TPaHC(HOPMATOPE 3aBUCST OT €r0 HArPy3KH
MOTEPH C CePACTHUKE

MOTEepH B OOMOTKaX

00a BH1a 3aBUCAT

o0a Bu/Ia HE 3aBUCST

Kaxkue moTepu MOIIHOCTH B CHIIOBOM TpPaHC(HOPMATOPE HE 3aBUCST OT €r0 Harpy3Ku:
MOTEPH C CePACUHUKE

MOTEPH B OOMOTKAX

o0a BuJa 3aBUCST

00a BHJa HE 3aBUCIT

VYKaXuTe BETHINHY, KOTOPas ONpeessieT HHIYKTUBHOE CONPOTHBIICHNE TpaHchopMaTopa:
TOK XOJIOCTOTO X0/a

MOTEPHU XOJIOCTOTO X0Aa

HaIpPsHKEHUE KOPOTKOTO 3aMbIKaHHUS

MOTEPU KOPOTKOTO 3aMBIKAHUS

Vxkaxure BCJIMYMHY, KOTOpasd ONpeaAciaia€T aKTUBHOC COIIPOTUBJIICHUC TpaHC(bopMaTopa:
TOK XOJIOCTOI'O X04a

IMMOTEPU XOJOCTOI0 X0aa

HaIrpspKEHUE KOPOTKOI'0 3aMbIKaHUA




IMOTEPU KOPOTKOI'0 3aMbIKaHUA

VYkaxure BETMUUHY, KOTOPAs OTIPEEIAeT HHIYKTUBHYIO IPOBOJAUMOCTD TpaHC(POpMaTopa:
TOK XOJIOCTOI'O X012

MOTEPHU XOJIOCTOTO X0Aa

HaIpPsHKEHUE KOPOTKOTO 3aMBbIKaHHUS

MOTEpU KOPOTKOTO 3aMBIKAHUS

Cnoco6 coennHeHnst 0OMOTOK Tpex(azHoro TpancdopmaTopa u Gpa3oBblil CABUT MEXY BEKTOPAMH BEICOKOTO M HU3KOTO
HAIpsDKCHUH BIUSET Ha:

TPYMITy COSAUHEHNSI 0OMOTOK TpaHcopmaTopa

norepu B TpaHchopmaTope

MAarHUTHBIHA TIOTOK B CEpACUHUKE

Croco0 peryanpoBaHus HAMIPSHKSHUS

YkakuTe BO3MOXKHOE YUCIIO TPYII COSANHEHHUsI 0OMOTOK TpaHc(hopMaTopa:
3

5

10

12

Envnuneii u3sMepeHns MarHUTHOTO TIOTOKA B CEpACYHHUKE TpaHCPopMaTopa sBISETCS:
Awmnep

Bebep

Awmmep/meTp

Tecna

Envanneit n3aMepeHns HaMarHU9UBaIoIIeH CHTbl 0OMOTOK TpaHC(hopMaTopa sIBISETCSI:
Awmrnep

Beb6ep

Awmrep/mMeTp

Tecna

H3meneHne ko3 humueHTa TpaHchOopMaIiK PeryIupyeMoro TpaHc(hopMaTopa OCYIIECTBISIETCS:
W3MEHEHUEM YHCIIa BUTKOB OOMOTKH BBICOKOTO HATPSKEHUS

W3MEHEHHEM YHCIIa BUTKOB O0OMOTKH HU3KOTO HAIPSKEHUS

W3MCHCHHEM HAMarHMYEHHOCTHU CEpICYHUKA

U3MEHEHHEM CII0c00a COCMHEHNST 0OMOTOK

ABToTpancdopmaTop OTIMYAETCs OT TpaHchopmaTopa TeM, 4To:
peryipoBaHue TpaHc(hOpMaTopa OCYIIECTBISCTCSl aBTOMAaTHUECKU
OTIIMYAETCS CII0CO0 COSTMHEHHUS 0OMOTOK

MMEET MEeHBIIIHE MTOTEPH MOLIHOCTH

UMeEETCS JIEKTPUYECKast CBsI3b MEX1Ly 0OMOTKaMH

YkakuTe NpaBIIbHOE 3HAYEHHE ITOTEPh MOITHOCTH B IBYX00MOoTO4YHOM TpanchopmaTope 10/0,4 kB Su=160 kBA dPx=0,31 kBt
dPx=2,27 kBT nipu ero pabote ¢ koapduunentom 3arpy3ku k3=0,7:

1,42 kBt

2,58 kBt

2,42 xBt

1,9 kBt

Kakyro 3aBUCHMOCTb yCTaHABIMBAET CKOPOCTHAS XapaKTEPUCTUKA ACUHXPOHHOIO ABUraTens?
TOKA CTaTOpa OT MOJIE3HOI MOLITHOCTH

CKOPOCTH BPAILEHUS OT CKOIBKEHHS

TOKa poTOpa OT II0JE3HON MOIIHOCTU

HAMpsDKEHUS OT MOIIHOCTH

HET MPaBUIBHOTO OTBETA

Kaxumu mapamerpaMu OnpeAessiFoTCs TyCKOBBIE CBOWCTBA JBUTATEIS
3HAYCHUEM ITYCKOBOTO TOKa M MOMEHTA

3HaYEeHHEM HOMHHAJIBHOTO TOKA © MOMEHTA

CKOJTBYKEHUEM U CKOPOCTBIO BPAIICHHUS

K u cosd

3HaYEeHHEM HOMHHAILHOTO TOKA U MOIIIHOCTH

Kak M0XHO H3MEHHTBH CKOPOCTh BPAIICHHIS aCHHXPOHHOTO ABUTATENS C (Pa3HBIM POTOpOM?
HU3MEHEHUEM HalpsOKEHUS




NU3MCHCHUEM YaCTOThI TOKa pOTOpa
HU3MCHCHHUEM J1aBJICHHUA HAa KOHTAKTHBIC KOJIbI[a
HU3MCHCHUCM COIIPOTUBJICHHUSA B LICIIH POTOPA
NU3MCHCHUEM HANIPABJIICHUSA TOKA

MosKeT 71 pOTOp aCHHXPOHHOTO JIBUTATEIIsl BPAIATHCsl CHHXPOHHO C MAarHUTHBIM TIOJIEM cTaTtopa?
MOKET

HE MOXET

MOXeT, 0e3 Harpy3KH

MOJKET ITPH HU3KUX 000poTax

MOYKET MPH HU3KHUX YaCTOTaX

ACMHXPOHHBIH JIBUTATEIh Ha3bIBACTCS ACHHXPOHHBIM H3-3a HECOBIAJCHHS CKOPOCTEH BpallleHHS:
MarHUTHOTO TIOJISI CTaTOPa M MAarHUTHOTO TIOJISI POTOpa

pPOTOpa M €ro MarHUTHOTO TOJIS

pPOTOpa ¥ MarHUTHOTO IOJIS CTaTopa

cTaTopa M poTopa

Ecnu HoMHHaNIbHAS YacTOTa BpallleHHs aCHHXPOHHOTO ABUraTesns nHoM=1420 06/MHH, TO YaCTOTa BpallleHUs MarHUTHOTO IMOJIS
COCTaBIISIET:

3000 o6/MuH

600 06/mMuH

1500 06/MuH

750 06/MuH

JlBurarens ¢ pasHbIM POTOPOM OTIHUYAETCS OT ABUTATENSI C KOPOTKO3aMKHYTHIM POTOPOM
HaJINYMEM KOHTAKTHBIX KOJIEL U LETOK

HaJIM4YMEM N1a30B Tl OXJIaKACHUS

YHCIOM KaTyLIEK cTaTopa

cXeMoil MoJKIIIoueHHs: 0OMOTKHU cTaTopa

Hamnpasnenue BpalieHrss MarHUTHOTO TOJISl aCHHXPOHHOTO JIBUTaTeNsl 3aBUCHUT OT:
nopsiAKa yepenoBanus (a3 HanpsHKEHUs cTaTopa

BEJIMYMHBI IOABOJUMOTO TOKA

BEJIMYMHBI [TOABOIUMOTO HAIIPSHKEHUS

YacTOThI MUTAIONICH CETU

MakcuMabHast 9aCcTOTa BPAIlCHHUsI MArHUTHOTO TI0JI1 aCHHXPOHHOTO JIBUTATENIs IPH IPOMBIIIIEHHOM yactoTe 50 1| cocrasisier
1000 06/Muu
6000 00/MuH
1500 06/MuH
3000 06/mMuH

Jnst cozpanust Bpalarolerocsi MarHUTHOTO HOJISt aCHHXPOHHOTO JABUraTelisi HEOOXOANMBI CIIEAYIOIIUE YCIOBHUS:
HaJIIYHe OJHOW OOMOTKH M BKIIFOUCHHS €€ B CETh EPEMEHHOT0 TOKa

MPOCTPAHCTBEHHBIN CIBUT TPEX 0OMOTOK U (ha30BBIil CABUT IIEPEMEHHBIX TOKOB B HUX

MPOCTPAHCTBEHHBIN CIABUT TPeX 0OMOTOK U BKJIIOUYEHHE UX B LIEMb HOCTOSHHOTO TOKA

BKJIFOUCHHE OOMOTKH CTaTopa B CeTh TPeX(a3HOTro TOKA, a POTOpa B LIETIb MOCTOSIHHOTO TOKa

IIpu mycke aCHHXPOHHOTO ABUTATENS NEPEKITIOYEHHEM CTaTOPHONH OOMOTKH CO 3Be3/IbI HA TPEYTOJBHUK ITyCKOBOM MOMEHT I10
CPaBHEHHIO C MOMEHTOM IIPH MPSIMOM IYCKE IIPH OJANHAKOBOM HANPSDKEHUH CETH:

YMEHBIIUTCS B pasa

YBEJIMUHUTCSA B pasa

yYMEHbBIIUTCA B 3 pa3a

YMEHBIINTCS B 2 pa3a

Harpy3ky acHHXpOHHOTO TeHepaTopa, paboTAIOLIET0 NAPAIIENBHO C CETHI0 MOKHO YBEITHIHTH!
YBEIIMYEHNEM YaCTOTHI BPAILICHHs IPUBOJAHOTO JBUTATEIS

YMEHBIIIEHHEM YaCTOTHI BPALICHHSI IPUBOIHOTO JBUTATEINS

OTKITFOUYCHHEM TIPUBOIHOTO JBUIATEISA

YMEHbIIEHHEM HANPSHKEHHS CEeTH

O0MoTKa BO30YXKIICHNUS, PACIIOJIOKEHHAs Ha POTOPE CHHXPOHHON MAIIMHbI, TIOAKIIOYAeTCS K HICTOYHUKY:
HOCTOSIHHOTO TOKa

HPSIMOYTOJIBHBIX HMITYJIECOB

Tpex(pa3zHOTO HANPSKECHUS

01HO(a3HOTO CHHYCOUAANBHOTO TOKa




OOMOTKa cTaTOpa CHHXPOHHOTO JABUTATEINS OJKITIOYAECTCS K HICTOUHUKY:
MOCTOSTHHOTO TOKa

MPSIMOYTOJIEHBIX UMITYJIECOB

Tpex(a3zHOro HANPSHKEHHS

0IHO(ha3HOTO CHHYCOUIAIBHOTO TOKA

VYKaxuTe HEBEPHOE YTBEP)KIEHUE O XapaKTEPUCTUKE CUHXPOHHOM MaIlIUHBI:

Y CUHXPOHHOH MalIMHB] YaCTOTa BPALICHUS HE 3aBUCUT OT 4aCTOThI TOKA C CETU

00MOTKa BO30OYKICHUSI IIUTACTCS [TOCTOSIHHBIM TOKOM M PACIIOI0KEHA Ha POTOpE

pOTOp OBIBaET HESIBHOIIOIIOCHBIM (TypOOTEHEpaTOP) H SIBHOIIOIIOCHBIM (THAPOTEHEPATOP)
CKOpPOCTb BPalICHUS pOTOPA COBIAAAET CO CKOPOCTHIO BPAILLIEHHs OIS

UYem oTiamyaercs TCHCPATOP MOCTOAHHOI'O TOKAa OT ABHUIAaTCIIA ITIOCTOAHHOT'O TOKa?
BHCIOIHUM BUIOM

OTCYTCTBUEM KOJIJIEKTOP

00MOTKaMHU AKOPs

JABHUI'aTClIb l'IOTpC6J'[5[€T OHCPTUIO a TCHEPATOP BBIpa6aTBIBaCT

JABUTATCIIb HC UMCCT JOIIOJHHUTCIBHBIX ITOJOCOB

B ueM 0COOEHHOCTB ITycKa JBUTATENsl IOCTOSHHOTO TOKa

B POTOPHYIO IIeTbh HEOOXO0AMMO BKITIOUUTH T0OABOYHOE CONPOTHBIICHNE
HAIPSHKEHUE eT0 IIOCTOSIHHO MOBBIIMIACTCS

JIBUTATEJb MIPEIBAPUTENEHO HEOOXOIMMO IIPUBECTH B JIBHKCHUE

Ha BpeMsI ITyCKa OTKITIOYHUTH MIETOYHBIH MEXaHH3M

Ha BpeMsI ITyCKa OTKIIOYUTH 0OMOTKY BO3OYKACHHS

Ha3znauenue TaxorenepaTopa ocTOSIHHOI'O TOKa

Jutst reaepupoBanus OJ1C mMannoil BeTU4uHbI

JUISL U3MEPEHUS DJIEKTPUYECKUX CUTHAJIOB

JUISL U3MEPEHHS YaCTOThI BPAILIEHHS 110 BEIMUMHE BBIXOIHOTO HANPSHKEHUS
JUTSL ©I3SMEPEHUS TTapaMeTpOB JABUraTeNeH

JUIsl TEHEpUPOBAHUS IEPEMEHHOTO TOKa

Kaxoe BIisiHEE OKa3bIBAaET peakuust IKOPsl HA padOTy CHHXPOHHOW MaIlIMHBI?
YXYZALIAeT CBOMCTBA MallIUHbI

HE OKa3bIBaeT BIUSHUE

yAydIlaeT Ka4yeCcTBa MAIIHHBI

BEJIET K MEPErpeBy

YBEJINUUBACT 000POTHI

Haznauenue CMHXpOHHOTO KOMIIEHCATOPa
JUTS TOTPEOICHI PEaKTUBHON MOIIHOCTH
JUIsl KOMIIEHCUPOBaHUs aKTUBHOM MOIIIHOCTH
JUIS TEHEpUPOBAHUS PEaKTUBHOM MOITHOCTH
JUTSI TIOBBIIICHUS HAMIPSKEHUS B CETH

JUIsl TEHEpUPOBAHUS aKTUBHOM MOLTHOCTH

Peaknus skopsi CHHXpOHHOTO TeHEpaTopa, padOTarONIEro Ha YHCTO aKTHBHYIO Harpy3Ky, sSBISCTCS:
MPOI0JIbHO-HAMAarHIY N BAIOIIEH

MOTIepevyHOH

MPOAOJIBHO-pa3MarHYMBarOILEH

MoTiepeYHO—HaMarHMYNBAIOIIEH

Jlns obecrieueHus MOCTOSIHCTBA HAPSKEHHS TOK BO30YXKI€HNUSI CHHXPOHHOTO TeHepaTopa MpH yBeNWIeHUH aKTUBHO-UHIYKTHBHON
Harpys3Ku CJIELyeT:

YMEHbIIATh

YBEIMYMBATh

OCTaBJIATh NOCTOSHHBIM

YBEIMYHMBATH HACTOJIBKO K€, KaK ¥ IIPY YUCTO aKTUBHOU Harpyske

PerynupoBaHue akTHBHOM MOIITHOCTH CHHXPOHHOT'O TeHEepaTopa, paboTaroNero NapawielibHO ¢ MOIIHOM CEThI0, TPOBOIUTCS:
M3MEHEHHEM TOKa BO30y)KIEHHUS reHepaTopa

M3MEHCHHEM MOMEHTa MPUBOIHOTO JIBUTATEINS

U3MEHCHUEM HaNpsHKEHUS

U3MEHEHNEM KO3 PUIMEHTa MOIITHOCTH

PerynmupoBaHue peakTHBHOI MOITHOCTH CHHXPOHHOTO TeHEpaTopa, paboTAOIEro MapauIebHO C MOITHON CEThIO, IPOBOIUTCS:
M3MEHEHHEM TOKa BO30y)XKIEHHUS reHepaTopa




N3MCHCHUEM MOMCHTA IMPOBOAHOTO ABUTATEIIA
HN3MCHCHUCM HAIIPSXKCHUS
HU3MCHCHUCM YaCTOThI BpAlICHHUA IPUBOAHOI'O ABUTATCIISA

IIpu acCHHXPOHHOM ITyCKE CHHXPOHHOTO JJBUTaTeNsi 0OMOTKY BO30YKICHHMS:

OCTaBIISAIOT PA30MKHYTOM;

3aMBIKAIOT Ha CONPOTHBIECHHE B 10 pa3 GobIIe CONMPOTHBICHUS OOMOTKH BO30Y KICHHS
3aMBIKalI0T HAKOPOTKO

3aMBIKAIOT Ha CONpPOTHBIICHUE B 50 pa3 GoJIbIe CONPOTHBICHUS 0OMOTKU BO30OYKICHUS

DJEKTPOMarHUTHBII MOMEHT CHHXPOHHOTO JABHUTATENS CO3/IaeTCA:
WHAYKTUBHOM COCTaBIIAIOIIEH TOKA, IKOPS

ITOJIHBIM TOKOM

AKTUBHOI COCTABIISIONIEH TOK

€MKOCTHOM COCTaBJISIONIECH TOKa

UTo moHMMAaeTCs MO peakuuel IKOps CHHXPOHHON MallliHbI?
BO3JIEIICTBIE MarHUTHOT'O TI0JIsl POTOpPa Ha TOK CTaTopa
Bo3zzaercTBre M/IC poTopa Ha MarHUTHOE OJIE CTaTOpa
BO3/ICHCTBHE MAarHUTHOTO ITOJISI CTATOPA Ha TOK BO30Y)KIACHUS
Bozneiicteue MJIC cratopa Ha MarHUTHOE TI0JIE POTOpa

Kakast yacTh CHHXpOHHON MallIMHbI HAa3bIBAETCsl AKOpeM?

poTop

MarHUTOIPOBOT

9TOT TEPMHH UCIIONB3YIOT TOJBKO B MAIlIMHAX MOCTOSIHHOT'O TOKA
cTaTop

KakoBa yacToTa nuraroneit ceTy, €Clu poTop CHHXPOHHON MaIlIMHEI ¢ IBYMs IapaMH MOJIFOCOB BpalaeTcs co ckopocThio 6000
00/MuH?

100

50

250

200

150

Or yero 3asucut KIIJ] anexTpuueckoit MamuHb1?
OT MEPBUYHOTO HATIPSKCHUS

OT BEIMYHHBI TOTEPH B CTATN U MU

OT BEJTMYMHBI CKOJIBKCHHS

OT CKOPOCTH BpaIICHUS

OT HaTPaBJICHUS BPAICHHS

JIn1s1 4ero cIay>KUT KOJIIEKTOp B MalllMHAX MOCTOSIHHOTO Toka? J{1s KperieHus: 0OMOTOK pOToOp
JUISl BBITPSIMIIEHUS TIEPEMEHHOTO TOK

JUI KOHTAKTa CO IE€TOYHBIM MEXaHU3MOM.

JUIS COEIMHEHHSI POTOPHON M CTAaTOPHOM OOMOTKH.

JUISL IEHTPOBKH SKOPS

Slxopem HazbIBaeTCs:

BpAILIAIOIASICS YaCTh AIEKTPUUECKON MAITUHBI

4acTh AJICKTPUIECKON MAITUHBI, B 00MOTKE KOTOpoit HaBomutcs DJ1C

4acTh AEKTPUIECKON MAIINHEI, 0OMOTKa KOTOPOH CO31aeT OCHOBHOW MAarHUTHBIN IMTOTOK
HEMOABMKHAS YaCTh JIEKTPUUECKON MAITHHBI

MuayxropoM Ha3bIBaeTCs:

Bpalaromascsa 4acTtb BHCKTqueCKOﬁ MalIuHbI

9acTh JEKTPUYECKON MaIIMHBI, B 00MOTKe kKoTopoi HaBoxutcs /C

4acCTb BHGKTquCCKOﬁ MalIuHBbI, 00MOTKa KOTOpOfI co3aacT OCHOBHOM MarHMTHBIH ITOTOK
HCIIOABMIKHAA 4acCTh SHCKTpH‘IeCKOﬁ MalIuHbI

OCHOBHOM MarHUTHBIN TOTOK MAIIMHBI IIOCTOSHHOI'O TOKA CO3a€ETC:

00MOTKOH BO30YX/ICHHS 0OMOTKOH SKOPS

00MOTKOI J00aBOYHBIX ITOJIIOCOB KOMIIEHCAITHOHHOM 0OMOTKOM

OCHOBHOW MarHUTHBIA MTOTOK MAIIIMHBI TOCTOSTHHOTO TOKA PETYINPYETCS H3MEHEHUEM:
TOKA SIKOPSI COMPOTHBIICHUS [T KOS

TOKa BO30YKIEHUS TIOJSIPHOCTH HATIPSHKEHUS




[IleToYHO-KOIIEKTOPHBIH y3€el reHepaTopa MOCTOSHHOTO TOKa CIYKUT JUIS:
BeinpsmieHust /1C

noBeimeHust KITJ[ manmab!

MOJIICPKAHMSI HATIPABJICHHSI U BHIPABHUBAHHS BEJIMYMHBI MOMEHTA
NOJAEPKAaHUS TOJISIPHOCTH M BHIPABHUBAHUS BEJTMUUHBI HAIIPSKEHUS

Yro Takoe 00paTIMOCTh MAIIMH OCTOSHHOTO TOKa?

MOJKET BpaIlaThbes B JIIOOYI0 CTOPOHY

MOXeT paboTaTh Ha JIOOOM TOKE

MOJeT paboTaTh Kak FTeHepaTOPHOM, TaK U B IBUTATEIILHOM PEKAME
MOXeT paboTaTh Ha TFOOOM HAIPSHKEHUH

MOKeT paboTaTh Ha 000 MOITHOCTH

B reneparope IOCTOSHHOTO TOKa HE3aBUCHMOTO BO30YKICHHS IIPH IIETKAX, YCTAHOBJICHHBIX 10 JITHWH T€OMETPHYCCKOM
HEeWTpau, IpU MOCTOSHHBIX TOKE BO30YKIECHHS U CKOPOCTH BPAILCHUS IPUBOTHOTO JBUrATENsl HANPsDKEHUE IIPH POCTE TOKa
AKOPS:

YMEHBILIAETCS;

YBEIUYHMBAETCS,;

OCTAaeTCs OCTOSIHHBIM;

HECKOJIBKO YBEJIMYUBACTCA.

I[O6aBO‘-IHI)I€ TOJIIOCAa B I'€HEPATOPE MMOCTOAHHOTO TOKA CTABAT JJIA:
YBEIWYCHHA TOPMO3HOI'O MOMEHTA,

YIy4II€HHUs KOMMYTalluu;

YMCHBIIECHUS METAJNIOEMKOCTH,

JUJIA IIOMOIIIU I'TTAaBHBIM ITOJIFOCaM.

YacroTa BpalieHus IBUTATENS IIOCTOSHHOTO TOKA MapaJIeIbHOTO BO30YKICHNUS TIPH YMEHBIIIEHHA MAarHUTHOTO MOTOKA!
YBEJIMYMBAETCS;

0CTaeTCs MOCTOSTHHOM;

YMEHBIIAETCS;

OCTAETCS MOYTH NOCTOSHHOM.

YacroTa BpalleHHs JBUTaTEIs IOCTOSHHOTO TOKa MapaljIebHOTO BO30Y)KACHHUS IIPH YBEINUYCHUH COTIPOTUBIICHUSI, BKIIOYEHHOTO B
SKOPHYIO IETIb:

yBEIIM4NBACTCS;

ocTaercs OCTOSHHOM;

YMEHBIIIAeTCS;

J00aBOYHOE CONPOTHUBIICHHE HE BIHACT Ha YaCTOTY BPAIICHHS

VYKaxute criocoOb! yIydIIeHHs] KOMMYTallMi B MalllMHAaX MOCTOSIHHOTO TOKa
BKJIIOUEHHUE 100aBOYHOTO PE3UCTOPA B LETb SKOPS

IpUMEHEHHUE CIIEIUAIBHBIX CXeM OOMOTKH SIKOPS

IIPUMEHEHHUE HIETOK C IOBBIIIECHHBIM IIEPEXOIHBIM COIIPOTUBIECHUEM
pUMEHEHHE T00aBOYHBIX MOJTFOCOB

YCTaHOBKA IETOK Ha (pU3MUECKy0 HEHTpah




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OrmeHka KypCcOBOTO IIPOEKTa ABIISETCSA KOMIIIEKCHOH. IIpu 3TOM y4nuThIBaroTCS ciaemyromue GakTophl: aKTyalbHOCTh BEIOpaHHON
TEMBI; JIOTUYHOCTh METOJJMKH pacyeTra; CBOOOJHOE BIaJeHHE METOANKOMN pacyera; KyJIbTypa o(pOpMIICHHS MOSCHUTENBHOIM
3aITUCKH; CaMOCTOSATEIBHOCTE BEIBOJIOB. Bce 3TO0 CyMMUpYeTCs B HITOTOBYIO OICHKY.

OreHKa pe3ynbTaToOB 3aMIUTH KYPCOBOTO NMPOEKTA OCYIIECTBISETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOIIOY,
«YHOBJIIETBOPUTEIILHOY, KHEYIOBIECTBOPHTEILHO).

O1eHKa «OTIMYHO» BBICTABIIETCS, KOT/Ia paboTa COAEpKUT IPaMOTHO U3JI0XKEHHYIO PAaCUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacyueTax, JIOTHIHBIM H MOCIIEIOBATEIHHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENBHON 9acTH. [Ipwu 3amure
paboTh! 00yJaromuMiics MOKA3bIBAET TITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO OTIEPHUPYET PACUETHBIMHU JAaHHBIMH; JIETKO
OTBEYAET Ha ITOCTABJICHHBIC BOIPOCHI.

O1eHKa «XOPOII0» BEICTABIIACTCS, KOTAA pab0oTa COJIEPIKUT IPaMOTHO U3JI0KEHHYIO PACUeTHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacueTax, IOTHIHBIM H IOCIICIOBATEIIFHBIM H3JI0KEHIEM MaTepHala B HOSCHUTENbHON 9acTh.[ | [Ipn
3amuTe paboThl 00YYaIOIIUIACS MMOKA3bIBAET 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTpYAHEHUI OTBEYAET Ha IOCTABICHHbIE
BOIIPOCHI.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BEICTABIIAETCS, KOT/Ia paboTa COEPIKUT PAcUeTHYIO 0a3y, XapaKTepu3yeTcs HaATHIHEM OTIEeTbHBIX
ommuobok B pacderax. [Ipu 3ammre 00ydaromuiics MposBIsLeT HEYBEPEHHOCTD, TOKA3bIBACT C1aboe 3HAHNUE BOIIPOCOB TEMEI, HE 1aeT
HOJIHOTO, apTYMEHTHPOBAHHOTO OTBETA HA 33aHHBIC BOIPOCHI.

O1eHKa «HEYIOBIETBOPUTEIHHO» BBICTABIISAECTCS, KOT/IAa pab0oTa HE COAEPKUT PacUETHYIO 0a3y, HE OTBEYaeT TPEOOBAHMSM,
M3JI0’KCHHBIM B METOIMYECKUX YKAa3aHHIX, UIMECT 3HAUNTEeNIbHBIC ONIMOKY B pacdeTax. [Ipu 3ammre oOydaromuiics 3aTpyqHIeTcs
OTBEYaTh Ha IIOCTaBJICHHBIC BOIIPOCHI 110 TEME, HE 3HAET TEOPHHU BOIIPOCA, IIPH OTBETE JOMYCKAET CYIECTBEHHBIC OLINOKH.
[TpoxoskieHre KOHTPOJIBHOTO MEPOIPHUATHS 110 3AIUTE KyPCOBOTO IIPOEKTa CUUTACTCS BBHIITOJHEHHBIM YCIICIITHO, €CIIH TIPH €T0
OIICHWBAHMH TTOJTyUeHa OIICHKA HE HIDKE «YOBICTBOPUTEIHHOY.

Kpurepun oneHHBaHUS OTBETA HA SK3aMCHE

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

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

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

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

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

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

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

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

6. YHEBHO-METOANWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

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

y4eOHUK




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

Haznauenue

OcHarieHnne




101 VYueOHas 1abopaTOpus EKTPOTEXHUKH H
SIEKTPOIPUBOJIA

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

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

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

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

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

8. METOAUMYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

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

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




