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1. HEJIX OCBOEHUA

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

1.2 | 3agaun: U3y4UTH 3aKOHBI TEKTPOMEXaHUIECKOTO NTPeoOpa30oBaHus SHEPTUH, YPaBHEHUS 0000IIEHHOM MallTMHBI, KOTOPbIE
MOAYEPKUBAIOT 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 |IIpousBojacTBEHHAs IPAKTHKA MO MOIYICHHIO IPO(eCCHOHATBFHBIX YMEHUH U ONBITa TPO()ECCHOHATBHO AeATEIPHOCTH

2.2.3 | CunoBas 21EKTpOHHKA

2.2.4 | Teopus 37€KTpONPUBOIA

2.2.5 | OO0mas sHepreTuka

2.2.6 |IIpoekTupoBaHUE HNEKTPOTEXHUUECKUX YCTPOICTB

2.2.7 | CucteMsl yIpaBieHuUs IEKTPOIPUBOIOB

2.2.8 | ABTOMaTH3aMsa TEXHOJOTHYECKHUX MPOLECCOB

2.2.9 | ABTOMaTU3UPOBAHHBIA 3IEKTPOIPHUBOJ TUIOBBIX IPOU3BOACTBEHHBIX MEXaHU3MOB

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

2.2.11 |IlpengumioMHas IpaKTUKa

2.2.12 | IIpOMBIIUIEHHBIE CETH

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

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

3HaTh:

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

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

3HaTh:

OIIK-3-31 npuHIMN AEHCTBYSI COBPEMEHHBIX TUIIOB AIEKTPUUECKUX MAILIUH

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

YMmerb:

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

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

Ymerb:

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

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

Baanernb:

TIK-2-B1 MeToauKamMy ONTUMHU3ALMY IPU NPOESKTUPOBAHUU IEKTPUUECKUX MAIIUH




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

AIECKTPHYECCKHUX nemnei u AICKTPUYCCKUX MAIITWH

Baagern:

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

4. CTPYKTYPA U COJAEP)KAHUE

Kox Haumenopanue pa3nenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinosan
3aHATHUS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPHI H 1. sieMble
KOMIIeTeHIUH pecypcsl padoThI
Paznen 1. Beenenne,
OCHOBHbIE TIOHSATHSI
1.1 Posb anexrpuyeckux mMaiinH. 5 3 OIIK-3-31 TIK- J.1 KM1 P1
OO611e BOIpoCH 2-31 JI1.2J12.1
npeoOpa3oBaHus J2.2
ANIEKTPOMEXaHIUUECKOTO JI2.3J13.1
peoOpa3oBaHUs €|
sHeprud. /Jlex/
1.2 Uzydenue cxeM 0OMOTOK 5 2 OIIK-3-Y1 IIK JI1.1J12.1 KMI1 P1
mamuH.DJ[C -2-V1 J2.3712.4
o6MoTkH. CoCTaBIIAIOMIE J12.6J13.1
MarHuTHOrO 1oJis. Beigaua 21
3aJJaHUs Ha KypcoBOE
npoektupoanue. /I1p/
1.3 WHcTpyKTaX 10 TEXHUKE 5 2 OIIK-3-B1 IIK- JI3.1 KM1
6e3omacHoctu. M3ydeHue 2-B1 21
1a60paTOpPHOTO
obopynoBanwus. /J1a6/
1.4 3aKOHBI: ANEKTPOMArHUTHON 5 9 OIIK-3-31 JI1.2J12.3 KM1 Pl
nHayknuu, Kupxroda, OIIK-3-V1 JI2.5J13.1
rmoJjiHoro Toka, Oma s OIIK-3-B1 IIK- 21
MarHuTHOM 1enu, Amrepa, 2-31 TIK-2-V1
3aKOHBI 2JIEKTPOMEXAHUKH. TIK-2-Bl1
DIEeKTPOMAarHUTHBIE CUITBI U
MOMEHTHI B 3EKTPUYECKUX
MammHax. [Totepu n
KIIA. /Cp/
Pa3nen 2.
TpancdopmaTopbl
2.1 Hasznauenwue u odmactu 5 14 OIIK-3-31 TIK- JIT.1J12.1 KM1
IIPUMEHEHUS 2-31 JI2.2713.1
TpaHcdopmaropa. €|

YerpoicTBO, NpUHIMIT
JeiicTBus U pabodne
MPOIIECCH OTHO(DA3HOTO
TpaHcdopmaropa. Cxema
3aMelIeHHs
JIByXOOMOTOYHOTO
TpaHcdopmaropa.
Hamaranuusaromuii Tox 1
TOK XOJIOCTOTO X0Ja.
YpaBHeHUSs HAPSHKEHUS
TpanchopmaTopa u
BEKTOpHasl AHarpamMma.
Tpexdasusrit
TpaHcdopmarop. I pymmsr
COEIUHEHUS] 0OMOTOK
TpaHchopmaropa.
W3MeHeHue BTOPUYHOTO
HAIpPsDKEHUS U BHEITHHE
XapaKTEePUCTUKH.
Koa¢pdummenT monesnoro
JleficTBUs
tpancdopmaropa. /Jlex/




2.2

Pacuer mapamerpos
Tpancpopmaropa. Pacuer
CXEMBI 3aMeICHH
TpaHcdopmaropa. Pacuer
apameTpoB KOPOTKOTO
3aMbIKaHHS U XOJIOCTOTO
xoxa. Pacder oOMoTOK
BBICOKOTO U HU3KOTO
Hanpsoxenus. /TIp/

OIIK-3-Y1 IIK
-2-V1

JI.1J12.1

J12.3J12.4

JI2.6J13.1
01

KM1

23

Uccnenosanne
JIByXOOMOTOYHOTO
TpexdazHoro
TpaHchopMaTopa mpu
CUMMETPHYHOHN Harpyske.
HccnenoBanne
napaiensHol paboThl
0THO(a3HBIX
Tpancdopmaropos /J1ad/

OIIK-3-B1 IIK-
2-B1

J3.1
Ol

KM1

2.4

Brinonnenne KkypcoBoro
npoekta. CriennanbHbie

TpanchopMmaTopsl. TemnoBoit

pexum
Tpancdopmaropa. /Cp/

14

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

JI1.1J12.1
2.2
€]

KM1

Pa3gen 3. DiexkTpuyeckue
MANIMHBI IePEMEHHOT0
TOKa




3.1

OCHOBHBIE BBl MAILIUH
MIEPEMEHHOTO TOKa.
KonctpykTnBHOE
HCTIOTHEHHE 0OMOTOK
MIEPEMEHHOTO TOKa.
MarsuToABHKYILIUE CUIIBI
00MOTOK TIEpEeMEHHOTO TOKA.
Bpamaromeecst MarHuTHOE
noJie. DNEeKTPOABHKYILUE
CHIIBI B 0OMOTKaX
nepeMeHHOro Toka. CXeMbl
006M0TOK DM MNepeMeHHOT0
Toka. HazHaueHune u obmacTu
MIPUMEHEHUST ACHHXPOHHBIX
MamuH (AM). YcTpoiicTBo
MPUHIUI JeHCTBUST AM.
Pabora AM npu
3aTOPMOKCHHOM
porope.Cxema 3aMelieHus u
BEKTOpHas quarpamma AM.
Mexannyeckue
XapaKTEPUCTUKU
ACUHXPOHHOTO JIBUTATENs
(AJ). PaGoune
xapakrepuctuku AJl. ITyck
AJl. PerynupoBaHue 4acTOThI
BpaweHus: A/l 1 n3mMeHeHue
HaIpaBJICHUS

BpaweHus. Hasnayenue u
001acTH IPUMEHEHHS
CHHXPOHHBIX MamyH (CM).
YerpoicTBO U PUHIUI
nericreust CM. Pabora
CHUHXPOHHOI'0 T€HepaTopa
(CT) B pexuMe XOII0CTOTO
X0JIa U B PSKUME HArpy3KH.
BekropHas quarpamma
CHHXPOHHOTO T'eHepaTopa.
BHemHne u peryanpoBoYHEIE
xapaxtepuctuku CI.
[MapannensHas pabora CI' ¢
CeThI0. AKTUBHAS MOIITHOCTD
U 3J1€KTPOMAarHUTHBIN
MOMeHT. CTaTuueckas
ycroiunBocts CI.
CHUHXPOHHBIN JBUTATENb
(CH). Pabouue
xapakrepuctuku CJI. ITyck
CJ1. PerynupoBaHue 4aCTOThI
Bpammenus CJI. /Jlex/

20

OIIK-3-31 IIK-
2-31

JI.1J12.1
J12.2J13.1
€]

KM1

P1

32

Pacuer mamuH nepemeHHoro
TOKa. Be1OOp riaBHBIX
pa3MepoB.

Pacuer o6moTOK. Pacuer
MarHMTHOM cucteMsbl. Pacuer
apaMeTpoOB JABUraTENsL.
Pacuer noreps.Pacuer
pabounx XapakTepUCTHUK.
Pacuer myckoBbIX 1
xapaxrepuctuk /I1p/

12

OIIK-3-Y1 IIK
-2-V1

J12.3J12.4
JI2.6J13.1
01

KM1

P1

33

HccnenoBanue
ACHHXPOHHOTO JIBUTATEIISI C
(hasHbIM U
KOPOTKO3aMKHYTHIM
potopom. UccrnenoBanue
CHHXPOHHOH MaIiuuHeL. /J1a6/

16

OIIK-3-B1 IIK-
2-B1

J3.1
01

KM1

P1




34

Beinonnenne KypcoBoro
npoekra. KopoTko3aMkHyThIe
AJl ¢ MOBBILIEHHBIM
IIyCKOBBIM MOMEHTOM:
JIBUTATEIN C IBOMHOMI
OennYbel KIIETKOM,
TITyOOKOTIa3HbIE IBUTATEINH.
CUHXPOHHBII KOMIIEHCATOP.
BeimonHeH#ne KypcoBoro
MIPOEKTa IO PacdeTy
ACHHXPOHHOTO JIBUTIaTEJIs.

/Cp/

40

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

JI.1J12.1
€]

KM1

P1

Pa3gen 4. DnexTpuyeckue
MAaIIUHBbI NOCTOSAHHOI'O
TOKa

4.1

YerpoicTBO UM IPUHIUI
JIeCTBUS MaLMHBI
noctostHHOTO Toka (MIIT).
Pexum reneparopa. Pesxum
nBuratens. OCHOBHbIE
HIIEKTPOMAarHUTHEIE
cootHomenust B MIIT: DJIC
SIKOpS1, TIEKTPOMArHUTHBIN
MOMEHT U 3JIEKTPOMAarHUTHast
MmomrHocTs. O6MoTkn MIIT.
Kommyranus B MIIT.
Knaccugukarms I'TIT mo
croco0y BO30YKIeHHS.
['eneparop ¢ HE3aBUCUMBIM,
napaienbHbIM,
MOCJIEOBATEIBHBIM 1
CMEIIaHHBIM BO30YKICHHEM:
CXeMBI BKJIIOUEHHs, paboune
XapaKTEePUCTUKU.
[MapamrensHas padota
TeHepaTopa MOCTOSHHOTO
TOKA C CEeThIO.
Knaccugukarms AT mo
croco0y BO30YKIeHHUS.
O06paTuMOCTh MaIlIuH
noctostHHOro Toka. JIIIT
HE3aBUCHMBIM,
napaienbHbIM,
MOCJIeI0BAaTENbHBIM 1
CMEIIaHHBIM BO30Y)KICHHEM:
CXEeMBbI BKITIOUCHUS, paboune
xapakrepucruku. [lorepu u
K03 (UITUEHT TOIE3HOTO
nericrBus. [Tyck JIIT.
PerynupoBanue 4acToTsl
BpAIleHUs] 1 U3MEHEHUE
HanpaBJICHUsI BpallleHUs Bajla
JIIT. /Jlex/

14

OIIK-3-31 IIK-
2-31

JIT.1J12.1J13.
1J13.2
Ol

KM1

4.2

OOMOTKH MaIlIiH
IMOCTOSIHHOTO
toka.Ilocrpoenue
XapaKTepUCTHK TeHepaTOPOB
M MAIlIMH IIOCTOSIHHOTO TOKA.
Pacuer nmyckoBoii auarpaMMebl
JIBATATENS IIOCTOSTHHOTO
toxka. /TIp/

12

OIIK-3-V1 IIK
-2-V1

JI1.1J12.1
J12.2J12.4
J12.6J13.1
JI13.2
€|

KM1

4.3

Uccnenosanue nBurartens
IIOCTOSIHHOI'O TOKa
HE3aBHUCHMOTIO
BO30YKaeHus. /J1ad/

OIIK-3-B1 IIK-
2-Bl

JI3.1J13.2
€]

KM1




4.4 Ocobennocrtu mycka AT 5 34 OIIK-3-31 JI.1J12.1 KMI1
napajuieJIbHOTO, OIIK-3-V1 J12.2
MIOCJIEI0BATEIBHOTO U OIIK-3-B1 IIK- | JI2.3J13.1
CMEIIaHHOTO BO30YKICHHS. 2-31 [IK-2-V1 J3.2
CreranpHble MalIuHbI T1IK-2-B1 21
MOCTOSIHHOTO TOKa?
3aBepreHne 0pOpMIICHAS H
3aImuTa KypcoBOTO
npoekra. /Cp/
Pasgen S. IloaroroBka k
KOHTPOJIBHBIM
MepOonpUSTUAM H
BBINOJIHSAEMBIM padoTam
5.1 O6beM yacoB 5 9 OIIK-3-31 J1.1 KMI
CaMOCTOSTENEHOW PabOTHI Ha OIIK-3-V1 JI1.2J12.1
noarorosky k KM /Cp/ OIIK-3-BI TIK- | JI2.2J12.3
2-31 [IK-2-V1 J12.4J12.5
I1K-2-B1 J2.6
€|
52 O0BeM gacoB 5 36 OIIK-3-31 J1.1 P1
CaMOCTOSATENbHOM paboThI Ha OIIK-3-Y1 JI1.2J12.1
moaroToBky k BP /Cp/ OIIK-3-B1 IIK- | JI2.2 JI2.3
2-31 [IK-2-¥1 J12.4 J12.5
I1K-2-B1 J12.6J13.1
J3.2
€)!
S. ®OHJI ONEHOYHBIX MATEPHUAJIOB
5.1. KoHTpoJibHBbIe MeponpusTHS (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH M T.I), BONIPOCHI 1J1
€aMOCTOAITEJIbHON MOATOTOBKH
Kon KonTponbsHOE 1};{0165;601\“’16 B
KM MepOTIpUATHE I prl OMPOCHI ISl MOATOTOBKH
KOMITeTEHIINIT
KM1 DK3aMeH OIIK-3-31;IIK-2-31 | Bompocs! K 3K3aMeHy
1. [TpuHIMI ASHCTBHS ANEKTPUISCKUX MaIluH. TpeOoBaHuMs,
TpeIbSIBISIEMBIC K IEKTPHUCCKUM MAIIIHAM.
2. Haznauenue, ycTpolCTBO, IPUHLIMII J€HCTBUS
TpaHchopMaTopoB.
3. BekropHas quarpamma Tpanc(hopMaTopa ¢ aKTHBHO-
UHIYKTUBHOW HAarpy3Kou.
4. Cxema 3aMmelleHHs1 peanbHoro tpanchopmaropa. [lapamerpst
CX€MBI 3aMELICHHS.
5. OnBIT X0JIOCTOTO X0J1a TpaHchopMaTopa.
6. OmnbIT KOPOTKOTO 3aMBIKaHUS TPaHC(HOpPMATOpA.
7. BHemHue xapakTepucTHKH TpaHchopMaropa.
8. Oneprernyeckas auarpamma tpaacgopmaropa. KII/Q
TpaHcdopmaropa.
9. I'pymmbl coenuHeHHss 0OMOTOK TpeX(ha3HbIX
TpaHc(hOpMaTopoB.
10. [MapannensHast pabota TpexdaszHbIX TPAHCPOPMATOPOB.
11. AstoTpancdopmarop.
12. KoHcTpykTHBHAs cxeMa U yCTPONUCTBO MAIlMH IEPEMEHHOTO
TOKA.
13. IMpuHIMT BRINOTHEHNS MHOTO(A3HBIX 00MOTOK MAIllUH
HEPEMEHHOT0 TOKa.
14. Pacuer MarHUTHOMN L€NMHM MalIMHBI IEPEMEHHOTO TOKA.
15. MJIC 0OMOTOK MEepeMEHHOTO TOKa.
16. MarsutHoe noje 3J1eKTPUYECKOW MalIUHBI IIEPEMEHHOIO
TOKA.
17. DIeKTPOIBIKYIIHE CHIIBI, HHIYIHPYyeMble B 0OMOTKaX
HEePEMEHHOTO TOKA.
18. Ha3nauenue u npuHUMI AEHCTBUS ACUHXPOHHBIX MAIlIMH.
19. YerpolicTBO 1 00s1acTH IPUMEHEHHST ACHHXPOHHBIX MAIlIUH.
20. Cxema 3aMelleHUs] aCUHXPOHHOM MamuHbl. ITapamerpst
CXEMBbI 3aMeIIeHHS.




21. PaboTa acHHXpPOHHOII MaIIMHBI IPH BpaIIAIOIIEMCS POTOPE.

22. DHepreTuyeckas auarpamMma acMHXpOHHO#M Maruabl. KITJ]
ACHHXPOHHOM MAIIVHBL

23. OJIeKTPOMAarHUTHBIII MOMEHT ACHHXPOHHOH MAIHUHBL.

24, BekropHas quarpaMma acMHXPOHHOM MalllMHBI.

25. MexaHuyeckue XapakTepUCTUKU aCHHXPOHHOIO JIBUTATENs.
MaxkcuManbHbIM U TyCKOBOW MOMEHT.

26. Paboune xapakTepUCTUKN aCHHXPOHHOTO JBUTATEINS.

27. [Iyck acMHXpOHHOTO JIBUTraTEsl.

28. PerynupoBanue 4acTOTHI BpallleHUs ACHHXPOHHBIX
JIBATATEICH.

29. I'eHepaTopHBIid peXUM ACHHXPOHHOI MAaIlMHBI.

30. KoHCTpYKTHBHOE MCIIOJHEHUE CUHXPOHHBIX MAalllUH.
TIpuHIMn neiicTBUS CHHXPOHHOM MalIHBI.

31. MarauTHoOe ToJIe CHHXPOHHBIX MAaIllMH IPH XOJIOCTOM XOJe.
XapaKkTepucTHKa X0JI0CTOr0 X0Aa.

32. MarsHuTHo€e 1ojie CHHXPOHHBIX MAallMH IpU Harpyske.
Peaxnuu sxops.

33. Peakiyst sKops B HESBHOTIOJIIOCHOW MalIHHE

34. Peakuus sxopsi B SIBHOIOJFOCHOW MalllMHE.

35. BHemHue u peryaMpoBoYHbIe XapaKTEPUCTUKUA CUHXPOHHBIX
TeHEepaTopOB.

36. BekropHble 1uarpaMMbl HESIBHOIIOIIOCHBIX CHHXPOHHBIX
TeHEepaTopOB.

37. BekTopHBIE HarpaMMBl SIBHOTIOJOCHBIX CHHXPOHHBIX
TeHEepaTOPOB.

38. VYciioBUsI BKIIOUEHHSI CHHXPOHHBIX T'€HEPAaTOPOB Ha
napaieNsHyio padoty ¢ ceTbio. CliocoObl CHHXPOHHU3AIINH.

39. PerynupoBanue peakTMBHON MOILHOCTU CUHXPOHHOI'O
reHeparopa, paboTaroIiero napamuieabHo cetblo. U -00pa3Hbie
XapaKTePUCTUKH.

40. MOIIHOCTB U NIEKTPOMATHUTHBIA MOMEHT CUHXPOHHOHI
MAaIlMHBL. YTJIOBas XapaKTepUCTHKA.

41. [IpyHOMN nEeHCTBUSI CHHXPOHHBIX ABUTarenei. BekTopHble
JarpaMMBl CHHXPOHHOTO JIBUTATEIs.

42. VrnoBas XapakTepUCTUKA CUHXPOHHBIX JIBUraTeleu.

43. Paboune xapakTepuCTUKY CUHXPOHHBIX JIBUTATElNeEH.

44. PerymupoBaHue 4acTOTHI BpaIlleHUsT CHHXPOHHBIX
jauratencil. ITyck CHHXpOHHOIO IBUTaTENs.

45. YCTpolCcTBO KOJIEKTOPHBIX MAIIWH NOCTOSHHOTO TOKA.
46. OOMOTKH SIKOpPSI MAIllUH MOCTOSHHOTO TOKA.

47. Ipranab! nckpeHns Ha KoyutekTope. CriocoOB! yIydImeHns
KOMMYTAIUH.

48. [IpyuHnMn nefcTBUS MalIMH MOCTOSHHOTO TOKa. Pexum -
TeHeparop.

49. [IpuHIMnI nefcTBUs MalIUMH MTOCTOSIHHOTO TOKa. PexuM -
JIBUTATENb.

50. Pabora MalnH MOCTOSHHOTO TOKA IPU XOJOCTOM XOJIE.
S1. Ilose MamuH MOCTOSHHOIO TOKA IIpU Harpyske. Peakiust
SAKOPSI.

52. Crioco0Obl BO30YXICHUS MAIIUH MOCTOSHHOTO TOKA.

53. XapaKkTepUCTUKU I'eHepaTopa MOCTOSIHHOTO TOKA.

54. XapaKkTepUCTUKHU JBUraTelsl MOCTOSHHOIO TOKA.

55. Cnoco0bl perylmupoBaHus CKOPOCTH JABHUTaTeNei
MIOCTOSIHHOT'O TOKa.

56. Croco0bl ImycKa JABHUTATENS MOCTOSHHOTO TOKA.

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUIIJIMHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3panne
paboTsI

IIpoepsemblie
WHIUKATOPBI
KOMIIETEHIIAHN

Coneprxanue paboThI

P1

KypcoBoii mpoekt

OIIK-3-Y1;0I1K-3-
BL;IIK-2-V I;IIK-2-
B1

KypcoBoii nmpoekT uMeeT Lelbl0 03HAKOMHUTH 00YJaIOIIHX C
COBPEMEHHOM NMPAKTUKON U METOAUKOM MPOEKTUPOBAHUS
EKTPUUECKUX MALIHH.

3agagaMu MPOEKTUPOBAHUS ABISIOTCA: 00ydeHHE IPUMEHSTh
HOTy4YeHHbIE 3HAHUS [IPU PELIeHNH pPeaabHON 3a1au; pa3BUTh HABBIKU
CaMOCTOSITEIIEHOM PabOTHl i CAMOCTOSTEIFHOTO MPUHATHS PEIICHHH.
Tema kypcoBoro npoekra: "Pacder acCHHXpOHHOTO ABUraTess"




HcxonHble AaHHBIE HA TPOSKTUPOBAHKNE BKITIOUAIOT CIeAYIOIINe
WCXOJIHBIC TAaHHBIC: TUII IBUTaTeNsl, HOMHHAIbHAS MOIHOCTD,
HOMWHAJTFHOE HANPSDKEHHE M YacTOTa MUTAIOMICH CETH, YUCIIO TIap
nostocoB, KIT/1, ko dunmeHT MOIHOCTH.

PacueTHO-nOsICHUTENbHAS 3aIICKa KypCOBOTO IIPOEKTA AOJKHA
COJIepIKaTh:

TUTynbHBIA IUCT

3agaHue Ha KypcOBOW IMPOEKT

Copaepxanue

Brenenue

Pacyernas yactb, B KOTOPYIO BXOJAHUT:

Br160p riaBHBIX pa3zMepoB

Pacuer 3y01oBO#i 30HBI 1 OOMOTKH CTaTOpa

Br16op Bo3aymHoro 3a3zopa

Pacuer potopa

Pacuer marHuTHON CHUCTEMBI

Pacyer mapameTpoB ABHUTATENS I HOMHHAIHHOTO PEKUMA
Pacuer noreps B 1BUTaTENE

[TapameTpsl 1 JaHHBIE XOJIOCTOI'O X0/1a

Pacder pabounx XapaKTepHCTHK

Pacyer mycKOBBIX M XapaKTEPUCTUK

3akioueHune

CIHUCOK UCTIOIh30BAHHBIX HCTOYHHKOB

IIpunoxenus

HpI/IMepHBIe BOIIPOCHI AJIs 3alllUThI KYpCOBOTO ITPOCKTA

1. Kaxue aneKTpuyecKie MalIuHbI SBISIFOTCS OCHOBHBIM HCHOTHEHHEM
HEPEYHCIIEHHBIX €IUHBIX CEPUIl AMEKTPUYECKUX MAIIHH?

2. Ha 0a3e Kakux 3JEeKTPHUSCKUX MAIIWH MPOSKTUPYIOT U H3TOTOBIISIOT
MO (UKAINH HIEKTPUIECKIX MAIIUH?

3. Kakue Moan¢pukanusaMu MOTYT ObITh Y aCHHXPOHHBIX JBUraTesnen?
4. Kaxkue pasmMepbl OTHOCATCS K INIaBHBIM Pa3MepaM IEKTPUYECKUX
MaIlIUH [IEPEMEHHOTO TOKa?

5. IIpuBenute GopMyiry pacdeTHOH (BHYTpEeHHEIT) MOIIHOCTH
3NIEKTPUUYECKON MaIINHBI IEPEMEHHOTO TOKA.

6. UeM orpaHHMYMBACTCS 0XKHUIAEMOE MOBHIIICHIE TEMITEPATYPHI
AKTUBHBIX 4aCTEH EKTPUUECKOU MaIIUHbI?

7. HazoBuTe 1Ba OCHOBHBIX CcIIOCO0a pacyéra U MPOeKTUPOBAHUS
JNIEKTPUYECKUX MAIIUH U MOSICHUTE UX CYIIHOCTb.

8. [TosicHUTE TepPMHH — BBICOTA OCH BPAIIEHHS SIEKTPUIECKOI MaIIiHBI
9. IlpuBeaute hopMyITy AT OTIPEAENEeHHs MOIIHOCTH 3IEKTPUIECKOil
MallHHBL

10. Yemy nmpomopIirioHajIeH THHAMIYECKIH MOMEHT HHEPIINH
3JIEKTPUUECKON MaIlIuHBI?

11. Yemy npomnopiroHalieH y aCHHXPOHHBIX JIBUTATeNeH, HarpeB
0OMOTKH IIpH IycKe?

12. Kak u3MeHseTcsl OTHOCUTENBHBIM TOK XOJIOCTOTO X0/1a MPH MyCKe
SNIEKTPUUYECKON MAIINHBI?

13. Yro npencrasisier coO0W cepus AIEKTPUUECKUX MAITHH?

14. Yto IOIKHEI OBITH IPEIYCMOTPEHO B CEPUH IEKTPHIECKOMH
MAIIIMHBI AT BCEX HEOOXOANMBIX YaCTOT BPAIICHHs ¥ HAIIPSHKECHIH?
15. C kakoii [nuHOM cepAeUHUKA BBIOIHIETCS Y MAIIWH MOCTOSIHHOTO
TOKA Ka)KAbIH THITOpa3Mep?

16. Kaxoli Hapy»KHBII [UaMeTp UMEIOT y MalllMH IEPEMEHHOTO TOKA
JIMCTHI CTaTOPa OAHOTO M TOTO XK€ THIIOpa3Mepa IPH Pa3HBIX YUCIaxX
MoJ0CcOB?

17. Uem onpenensieTcs: yIy4dlIeHne TEXHUKO-3KOHOMHYECKUX
HoKa3arenell IPOEKTUPYEMBIX MNIEKTPUUECKUX MAllIUH?

18. HazoBuTE OCHOBHBIE MTOKA3aTENN U CBOMCTBAa HEOPraHUYECKUX
BOJIOKHHCTBIX MaTe€pUaoB, OCHOBA KOTOPBIX — CTEKIOBOJIOKHO HIIH
acOecT.

19. HazoBuTE OCHOBHEIE ITOKA3ATEIHN M CBOMCTBA CIIOIASHBIX
MaTepHalloB, 0a3UPYIOIMXCS Ha IUITAHOW MK JPOOJICHHOH cilrozie.
20. HazoBuTe OCHOBHBIE [TOKA3aTENN U CBOICTBA INIEHOYHBIX U
OyMa>KHBIX H30JIAIMOHHBIX MATEPHAIOB U3 CHHTETHYECKUX CMOJL.

21. IlpuBenuTe OCHOBHBIE BCIOMOTaTEeNbHbBIE MaTEPHUAIBL,




UCTIONB3yeMBIE JUIl MEXaHHIECKOTO
KpeIIeHHs: 0OMOTOK MJIM OTAENBHBIX COOPOUHBIX €ANHUIL
HNEKTPUIECKIX MAIINH

22. C gero HaYMHAETCSI KOHCTPYHPOBAHHUE OOIINX BUIOB
9NEKTPUIECKUX MAIIUH?

23. Yem ompenensercs TpyJOEMKOCTb U3TOTOBIEHUS HEKTPUIECKIX
ManuH?

24. Kakyie OCHOBHBIE HCIIOIHEHHS 110 CTEIIEHH 3aIUThI SBISIOTCS y
MalllMH IePEMEHHOTO TOKa?

25. C gero HaYMHAIOT Pa3pabOTKY KOHCTPYKIIMH MAIINH IEPEMEHHOTO
TOKa (KpOME aCHHXPOHHBIX JBHTaTeNeH ¢ (ha3HBIM POTOPOM) IO
JAHHBIM JJIEKTPOMAarHUTHOTO pacuera’?

26. C yero HaYMHAIOT pa3paboTKy KOHCTPYKIIMHA MAIIMH TOCTOSHHOTO
TOKa?

27. YeMy paBHO MPEAENBHO AOIyCKaeMOe MPEBBIIICHNE TeMIIepaTyphl
00MOTOK 3JIEKTPHYECKHUX MAIHH JUIsl KJacca HarpeBOCTOMKOCTH
n3ossinuu B?

28. UeMy paBHO IIPEAENBHO JOIYCKAEMOE MPEBBIILIEHUE TEMIIEPATYPhI
00MOTOK 3IEKTPUYECKHX MAIMH JUIA KJacca HarpeBOCTOMKOCTH
n3ossinuu F?

29. Yemy paBHO MpeAeIbHO JOIYCKaeMOe MPEBBILICHIE TEMIIepaTypbl
00MOTOK 3IEKTPUYECKHUX MAIIHH JUIA KJlacca HarpeBOCTOMKOCTH
n3oJisiu H?

30. YUemy paBHBI IPENIENIBHO JOIYCKAaEMble TEMIIEPATYPHI
M30JIIIMOHHBIX MATEPHATIOB PA3INUHBIX KJIACCOB HATPEBOCTONKOCTH
A30JISII AN ?

31. YeMy paBHBI IpeIeTbHO JOIYCKaeMble TEMIIEPATYPhI
M30JLIIMOHHBIX MAaTEPHAIOB Pa3INIHBIX KJIACCOB OOMOTOK
SNEKTPUUYECKUX MAIIUH?

32. YeMy paBHO MaKCHMAaIbHO JOMYCTUMOE OTHOIIEHHE
KOHCTPYKTHBHOM JUTMHBI CepACIHUKA

CTaTropa K BHyTPEHHEMY AUaMeTpy CepIedHUKa cTaropa?

33. Kak BbIOupaeTcst BO3AYIIHBIN 3a30p MEXKIy CTATOPOM U POTOPOM?
34. Yemy paBHa JJIMHA CepICUHIKA poTOopa?

35. YUeMy paBHO cpe/iHEe 3HaYCHHUE MAaTHUTHON HHIYKIIMU B 3yOIIax
craropa?

36. Uemy paBHBI IOTEpH B 0OMOTKE CTaTOPa IPU MaKCUMAJILHOM
JIOIyCTUMOM Temneparype?

37. Uemy paBeH yAeIbHBIN TEIJIOBOM TOTOK OT NOTEPh B AKTUBHOU
9acTH OOMOTKH U OT NOTEPb

B CTaJId, OTHECEHHBIX K BHYTPEHHEH MOBEPXHOCTH OXJIAXKICHHS
aKTUBHOM 4acTu craropa?

38. UeMy paBHO IIPEBBIIICHNE TEMIIEPATypbl BHYTPEHHEH TOBEPXHOCTH
aKTHBHOM YaCcTH CTaTopa HaJ TeMIepaTypoi Bo3ayXa BHYTPH MAIIUHBI?
39. Yemy paBHa Macca KOHCTPYKIIMOHHBIX MaTEpUAJIOB JBUTATENS?
40. Yemy paBeH JUHAMUYECKUI MOMEHT UHEPLUU KOPOTKO3aMKHYTOT'O
poropa?

5.3. OueHovHbIe MaTepHalJibl, HCNTOJb3YyEMbI€ IJISl IK3aMECHa (onncal-me 6I/IJICTOB, TECTOB U T.II.)

DK3aMeHalMOHHBIH OUJIeT MO AUCUUILTMHE BKIIOUAET B ce0s1 1Ba TEOPETHUYECKUX BOIPOCH U 3ajauy 10 TeMaM, U3JI0KEHHBIM B 4
paszaene nanHoi PITJ]. Bunmetsl XpaHaTcs Ha KaQeape v yTBEP KICHBI €€ 3aBEIYIOIINM.

[TpumMeps! 3a1a4 Ha SK3aMeH:

3amaga 1. Tpexca3Hbli crmoBoi moHmkaromuil TpaHcopmarop SHom=1000 kBA, HOMUHaIEHOE HAPSDKEHHE MTEPBIYHOM
oomotku Ulnom=10 kB, HoMuHanmBpHOE HanpshkeHUe BTopuaHOi 06MoTku U2HOM=0,4 KB, HanpspkeHNs KOPOTKOTO 3aMBIKaHUS
Ux3=8 %, Tok xonocroro xona Ixx=2 %, notepu xonoctoro xoaa Pxx=3 kBt, motepu kopoTkoro 3ambikanusi Px3=10 kBT,
cos®2=0,8. [lepBnuuHast ¥ BTOpHIHAst OOMOTKH COEIIMHEHBI B «3Be31y». Onpenenuts ko3 UuueHT TpancdopMaIyu 1 mapamerpsl
CXEMBI 3aMeIIIeHHS.

3aznaua 2. /Iy acHHXPOHHOTO JIBUTaTeNsi ¢ ()asHBIM POTOPOM CO CIIEAYIONIMMH HOMUHAIBHBIMH AaHHBIMH: PHOM=30 kBT;
Unom=380 B; nHomM=725 06/mun; [1HomM=71,6 A; r1=0,136 Om; x1=0,225 Om; [2H0oM=74,3 A; E2HOM=257 B; 12=0,0593 Owm;
x2=0,174 Owm; ko3¢ ¢punnent Tpanchopmanuu HanpspkeHns ke=1,41 paccunTate ¥ HOCTPOUTH MEXaHUIECKHE U
JNEKTPOMEXAHUUECKUE XaPAKTEPUCTUKH

3amaga 3. [y aCHHXpOHHOTO JIBHUTATENs ¢ (ha3HBIM POTOPOM CO CIEAYIOIINMH 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 O™m; x2=0,23
Owm; ko3 dunmeHT Tpanchopmanun HanpspkeHus: ke=1,6 onpeaenuTs BEIUYHHY ITYCKOBOTO CONPOTUBIICHHS JUIsl 0OeciedeHns




HOPMAJIBHBIX YCIOBHUH Iycka 6e3 Harpy3Ku.

3amaua 4. ACHHXpOHHBIN IBUTATEND ¢ (ha3HBIM poTopoM Tria MTF412-8 umeer crnenyromnire HOMUHAIbHbBIC JaHHBIC: PHOM=26
kBT1; UnomM=380/220 B; nHom=715 06/mun; r1=0,182 Om; x1=0,313 Om; 2HOM=68 A; E2HOM=266 B; 12=0,095 O™m; x2=0,231 Om;
kod(ument Tpancopmanuu HanpsukeHuit ke=2,03. OnpenenuTs BEIMYUHBI TyCKOBBIX COMPOTUBIEHUH U IOCTPOUTH ITyCKOBYIO
Jarpammy Juis ycka B 4 CTYIEHHU.

3agaga 5. AcuHxpoHHbIi asuratens Tuna MTKH211-6 umeer crenyromue napamerpst: PHom=11 kBT; UlHOM=380 B; nHoM =920
00/muH; [1HOM=0,82; cos[JTHoM=0,78; r1=0,415 Om; x1=0,467 Om; 12'=0,824 Om; x2'=0,708 Om. OnpenenuTe MOTEPH B
HOMHHATEHOM PEXHME.

3angaua 6. JIBuraTenb MOCTOSHHOTO TOKA C HE3aBUCUMBIM BO30YKI€HHEM IPUBOIUT BO BpallleHHE MOAbeMHYI0 Jedenky. PHOM=25
kBt; Unom=220 B; [HomM=132 A; nHomM=1500 06/muH; Rs cym=0,0828 Om. [TocTpoUTh MEXaHUYECKYIO U IIEKTPOMEXaHUICCKYIO
XapaKTePUCTUKH.

3anava 7. J{is nBurarens IoCTOSHHOTO TOKA C HE3aBUCHMbBIM BO30YKIEHHEM ¢ HOMUHAJIbHBIMU JaHHBIMU: PHOM=9 kBT;
Unom=220 B; Tnom=48 A; nHoM=900 06/MuH; Rst cym=0,348 Om. PaccunTaTh MyCKOBBIC COMPOTUBICHUS TSI HOPMAITLHBIX
ycnoBui mycka. Yueno crymeHel BEIOpAaTh CaMOCTOSITENEHO

HpI/IMepLI BOIIPOCOB U 3aJJaHUI KOMIIBIOTCPHOI'O TECTUPOBAHUSA

Bparnaromiasicst 4acTh dJIEKTPOABUTATENS] HA3bIBACTCSL:
cTarop

UHIYKTOP

SKOPb

poTtop

IMosicanTe, Ha KakoM (PU3NUECKOM SBICHHH OCHOBAH IPHHIIUIT pabOTHI 3JIEKTPOIBUraTellsl, Kak IIpeo0pa3oBaTels AEeKTPHIECKON
SHEPIUU B MEXaHUUECKYIO

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

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

SIBJICHHE IEKTPOMarHUTHON HHAYKITHH (IIPABIJIO «IIPABOH PYKH»)

[Tosichute, Ha KakoM (PU3MYECKOM SIBJIICHHMH OCHOBAaH IIPMHIUII paOOTHI EKTPUUECKOTO I'eHepaTopa, Kak npeodpasoBaTes
MEXaHUUYECKON 3HEPIUU B IEKTPUUECKYIO

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

SBJIEHHE BOZHHUKHOBEHHsI BOKPYT IIPOBOJIHUKA C TOKOM MarHUTHOTO I0JIs (PaBHIIO «OypaBUMKay)

SIBJICHUE 3JIEKTPOMAarHUTHOH MHAYKINH (TIPaBHIIO «IIPABOI PyKI»)

[NosicauTe, Ha KaKOM (PU3NIECKOM SBIEHHH OCHOBAH IMPHHITUI PaOb0OTh 00MOTOK BO30YKAECHHS 3IEKTPUUECKUX MAIIHH,
NpeJHA3HAYCHHBIX JUIS CO3JaHMs MarHUTHBIX MOJICH

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

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

SIBJICHUE JIEKTPOMArHUTHOH MHAYKINH (TIPABHIIO «IIPABOI PyKI»)

VYcnoBus nmapamiensHOl paboThl TPaHCHOPMATOPOB

PaBEHCTBO BTOPUYHBIX HAIPSKCHUN U 4acTOT

HAXOJIUTCS B OJIHOM MOMEIIEHUH 1 ObITh PA3IMYHON MOII[HOCTH

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

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

W3MEHEHUSIM YHCIia BUTKOB BTOPUYHON OOMOTKH

W3MCHCHHUEM aKTUBHOTO COTIPOTHBIICHHS

W3MEHEHUEM UHIIYKTUBHOTO COMPOTHBIICHHS

HU3MEHEHUEeM EMKOCTHOTO COMTPOTHBIICHHS

06racTh IpHMEHEHHs TpaHCc(hOopMaToOpa

JUTSE U3MEPEHHST MOIITHOCTH

JUTS. U3MEHEHUS] MOIITHOCTH

JUTSL I3MCHEHHS HANPSDKCHHS

JUTSI U3MEHEHUSI HANPSDKCHUS ¢ COXPAaHEHUEM 4acTOT
JUTSI U3MEHEHUSI YacTOT




Uem otnnuaercs TpaHc(hOpPMATOp OT aBTOTpaHChopMaTopa?
KOJIM4ECTBOM 0OMOTOK

OTCYTCTBHEM JJIEKTPUUCCKOH CBSI3H MEXKIy 0OMOTKaMH
TOJIIIUHOH JTMCTOB MAarHUTOIIPOBO

MarHuTHBIM HOTOKOM

4acTOTOM

CKoIBKO CTepXKHEH umeer Tpexdas3Hblil TpanchopmaTop?
OJIMH

JBa

TpU

IIeCTh

Kakyro 3aBHCHMOCTB yCTaHABIIMBAET BHEITHSSI XapaKTepuUCTHKa TpaHchopmaTopa?
U2=f(12)

UL=f(11)

12=f(12)

U1=f(U2)

U2=f(U1)

B pexxume X010cTOro Xo/1a 4eMy paBeH TOK B IIEpBHYHON 00MOTKe TpanchopmaTtopa?
HOMUHAJILHOMY

50% OT HOMHHAJIBEHOTO

2-3%0T HOMHHAJIBHOI'O

TOK OTCYTCTBYET

TOKY BO BTOPUUHOI 0OMOTKE

Uro cocTaBnseT akTUBHYIO YacTh TpaHchopmaropa?
MarHUTOIMPOBOJ 1 OOMOTKH

BBOJTHOE YCTPOMCTBO

NepBUYHAS 0OMOTKA

Harpyska
KOpITyC

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

WI1>W2

WI<W2

WI1+W2=0

Wi=w2

Ecmm W1 — 9ncio BUTKOB IEpBHYHOM 00MOTKH, @ W2 — 9HCII0O BUTKOB BTOPHYHOH 0OMOTKH, TO TpaHC(HOPMATOP SBIIETCS
MOBBIIIAIOLINM, KOIJa!

WI>W2

WI<W2

WI1+W2=0

Wi=w2

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

3akoH JIxoyns-Jlenna

3aKOH AJIEKTPOMArHUTHOW WHAYKIIH

3akoH Kynona

MarauTonpoBo TpaHCc(hOPMAaTOPa H3TOTOBIISETCS U3:
ATIOMUHUS

3JIEKTPOTEXHUYECKOHN CTalln

Menu

qyryHa

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

MOTepH B OOMOTKAX

00a BHIa 3aBUCAT

o0a BU/Ia HE 3aBUCST

Kakne noTepr MOITHOCTH B CHIIOBOM TpaHC(OPMATOpPE HE 3aBUCAT OT €r0 HaTrPy3KHU:
HOTEPU C CepACUHUKE




noTepu B 0OMOTKaX
00a Bua 3aBUCAT
o0a Bua HE 3aBUCAT

VYKaxuTe BeIUUNHY, KOTOpas ONpe/iessieT NHAYKTHBHOE CONPOTHBIIEHNE TpaHC(hopMaTopa:
TOK XOJIOCTOTO X012

HOTEPHU XOJIIOCTOTO X013

HaIpsHKEHHE KOPOTKOTO 3aMBIKAHUS

HOTEpU KOPOTKOTO 3aMbIKAaHUS

YkakuTe BeIN4nHY, KOTOpas ONPEAeNsieT akTUBHOE CONPOTUBIEHHE TpaHChOopMaTopa:
TOK X0JIOCTOI'O X012

IOTEPH XOJIOCTOIO X01a

HaIMpsDKEHUE KOPOTKOIO 3aMbIKAHUS

NOTEPU KOPOTKOI'O 3aMbIKaHHs

VYkaxure BeTMUUHY, KOTOPas OTIPEEINAeT HHAYKTUBHYIO IPOBOJAUMOCTD TpaHC(POpMAaTopa:
TOK XOJIOCTOTO X0/a

MOTEPHU XOJIOCTOTO X0Aa

HaIpPsHKEHUE KOPOTKOTO 3aMbIKaHHUS

MOTEpU KOPOTKOTO 3aMBIKAHUS

Cnoco6 coennHeHnst 0OMOTOK Tpex(azHoOro TpaHcdopmaTopa u Gpa3oBblil CABUT MEX/Y BEKTOPAMH BEICOKOTO M HU3KOTO
HAIpsDKCHUH BIMSET Ha:

TPYIITy COEANHEHUsI 00MOTOK TpaHC(hOopMaTOopa

notepu B TpaHchopmaTope

MAarHUTHBIHA TIOTOK B CEpACUHUKE

Croco0 peryJaupoBaHus HAIPSHKSHUS

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

5

10

12

Envnuneit u3sMepeHns MarHUTHOTO TIOTOKA B CEpACYHHUKE TpaHCPopMaTopa sBISETCS:
Awmniep

Bebep

Awmmep/meTp

Tecna

Envanneit n3aMepeHns HaMarHU9UBaIoIIeH CHTbl 0OMOTOK TpaHC(hopMaTopa sIBISETCS:
Awmrniep

Bebep

Awmrep/mMeTp

Tecna

H3meneHne ko3 GuueHTa TpaHchOopMaIiK PEryTupyeMOoro TpaHC(hOpPMaTOpa OCYIIECTBISICTCS:
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 OCYIIECTBISETCSl aBTOMAaTHUECKU
OTIIMYAETCS CII0CO0 COSTMHEHHUS 0OMOTOK

UMeeT MEHBIINE OTePH MOIIIHOCTH

MMeEETCS JIEKTPUYECKast CBsI3b MEX1y 0OMOTKaMH

YkakuTe NpaBIIbHOE 3HAYEHHE ITOTEPh MOITHOCTH B IBYX00MOTO4YHOM TpanchopmaTope 10/0,4 kB Su=160 kBA dPx=0,31 kBt
dPx=2,27 kBT nipu ero pabote ¢ koapduunentom 3arpysku k3=0,7:

1,42 kBt

2,58 xBt

2,42 kBt

1,9 kBt

Kakyro 3aBUCHMOCTB yCTaHABIMBAET CKOPOCTHAS XapaKTEPUCTUKA ACUHXPOHHOTO JABUrarens?
TOKa CTaTOpa OT II0JIE3HOW MOLIHOCTH




CKOPOCTH BpalllCHUA OT CKOJIbLKCHUA
TOKa poTopa OoT MOJIE3HOM MOIIHOCTH
HaIpsHOKCHUA OT MOIIHOCTHU

HET OIPAaBUWJIBHOTO OTBETA

Kaknmu mapaMeTpamMu OTIPEENsIIOTCS ITyCKOBBIC CBOMCTBA ABUIATEIIS
3HaYCHHEM ITyCKOBOTO TOKa H MOMEHTA

3HAaYE€HHEM HOMHUHAILHOI'O TOKA U MOMEHTA

CKOJIBYKEHHEM U CKOPOCTBIO BpaIllCHHUS

K1 1 cosd

3HaYEHHEM HOMMHAILHOTO TOKA M MOIITHOCTH

Kakx M0HO H3MEHHUTH CKOPOCTb BpalllCHHUA aCUHXPOHHOI'O ABUTATECIIA C (1)3.3HBIM pOTOpOM?
HU3MCHCHHUEM HANIPAKCHUA

N3MCHCHHUEM YaCTOTHI TOKa pOTOpa

HU3MCHCHHEM J1aBJICHUA HAa KOHTAKTHBIC KOJIbI[a

HU3MCHCHUCM COIIPOTUBJICHHUSA B LICIIH POTOPA

N3MCHCHHUEM HANIPABJICHUSA TOKA

MosKeT 1 pOTOp aCHHXPOHHOTO JIBUTATEIIsl BPAIaTHCsl CHHXPOHHO C MAarHUTHBIM TIOJIEM cTaTtopa?
MOKET

HE MOXET

MOXeT, 0e3 Harpy3KH

MOJKET ITPH HU3KUX 000poTax

MOXET MPH HU3KHUX 4aCTOTAX

ACMHXPOHHBIH JBUTATEIIh Ha3bIBACTCS ACHHXPOHHBIM H3-3a HECOBIIAJCHHS CKOPOCTEH BpallleHHS:
MarHUTHOTO TIOJISI CTaTOPa M MAarHUTHOTO TIOJIST POTOpa

pPOTOpa M €ro MarHUTHOTO TOJIS

pPOTOpa ¥ MarHUTHOTO IOJIS CTaTopa

cTaTopa M poTopa

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

3000 o6/MuH

600 06/mMuH

1500 06/MuH

750 06/MuH

JlBurarens ¢ GpasHbIM POTOPOM OTIHUYAETCS OT ABUTATENSI C KOPOTKO3aMKHYTBIM POTOPOM
HaJINYMEM KOHTAKTHBIX KOJIEL U LETOK

HaJIM4YMEM N1a30B 71 OXJIaKACHUS

YKCIOM KaTyLIEK cTaTopa

cXxeMoil moJKIIIoueHHss 0OMOTKH cTaTopa

Hamnpasnenue BpaleHrss MarHUTHOTO TOJISl aCHHXPOHHOTO JIBUraTeNsl 3aBUCHUT OT:
nopsiAKa yepenoBaHus (a3 HanpsHKEHUs cTaTopa

BEJIMYHMHBI OABOJUMOTO TOKA

BEJIMYMHBI [TOABOIUMOTO HAIIPSHKEHUS

YacTOThI MUTAIONICH CETU

MakcuMabHast 9aCcTOTa BPAICHHsI MATHUTHOTO TI0JI1 aCHHXPOHHOT'O JIBUTATENIs IPH IPOMBIIIIEHHOM yactoTe 50 I'1| cocrasisier
1000 06/Muu
6000 00/MuH
1500 06/MuH
3000 06/mMuH

Jnst cozpanust Bpalarolerocsi MarHUTHOTO HOJISt aCHHXPOHHOTO JABUraTellst HEOOXOANMBI CIIEAYIOIIUE YCIOBHUS:
HaJIYHe OHOW OOMOTKH M BKIIFOUCHHS €€ B CETh EPEMEHHOTO TOKa

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

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

BKJIFOUCHHE OOMOTKH CTaTopa B CETh TPeX(a3HOTro TOKA, a POTOPaA B LIETIb MOCTOSIHHOTO TOKa

[Ipu mycke aCHHXPOHHOTO ABUTATENS NEPEKITIOUEHHIEM CTaTOPHONH 0OMOTKH CO 3Be3/bI HA TPEYTOJIBHUK ITyCKOBOM MOMEHT I10
CPaBHEHHIO C MOMEHTOM IIpH MPSIMOM IYCKE IIPH OJAMHAKOBOM HANPSDKEHUH CETH:

YMEHBIIUTCS B pasa

YBEJIMUHUTCSA B pasa

yYMEHbBIIUTCA B 3 pa3a




YMEHBIIUTCA B 2 pa3a

Harpy31<y ACHUHXPOHHOT'O Ir€HEpaTopa, pa60Ta}01uer0 mapaJuICJIbHO € CCThIO MOXXHO YBCINYUTH!:
YBEIIMUCHUEM YaCTOTHI BPAILICHUA TPUBOJHOTO JABUTATEIIA

YMEHBIIEHUEM YaCTOThI BPpALICHUSA IPUBOAHOTO ABUT'aTEIIA

OTKJIFOUCHUEM IIPUBOAHOI'O ABUTATECIIA

YMCHBIICHUEM HAIIPSHXKECHUA CETU

OOMOTKa BO30YKICHUSI, PacIONIOKEHHAS HA POTOPE CHHXPOHHOW MAIlIMHBI, HOAKIIOYACTCSI K HCTOUHUKY:
MOCTOSTHHOTO TOKa

HPSMOYTOJIBHBIX HMITYJIBCOB

Tpex(azHOro HaNpsHKEHHS

0JHO(a3HOTO CHHYCOUIAILHOTO TOKa

OOMOTKa cTaTOpa CHHXPOHHOTO ABUTATEIS OJKITIOYAETCSI K HICTOUHUKY:
MOCTOSTHHOTO TOKa

MPSIMOYTOJIEHBIX UMITYJIECOB

Tpex(pa3zHOTO HANPSKEHHS

0HO(ha3HOTO CHHYCOUIATBEHOTO TOKA

VYKaxure HEBEPHOE YTBEP)KJIEHUE O XapaKTEPUCTUKE CUHXPOHHOM MaIlIUHBI:

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

00MOTKa BO30OYK/ICHUSI IIUTACTCS [TOCTOSIHHBIM TOKOM M PACIIONI0KEHA Ha POTOpE

pOTOp OBIBaET HESIBHOIIOMIOCHBIM (TypOOTEHEpaTOP) M SIBHOIIOIIOCHBIM (THAPOTEHEPATOP)
CKOPOCTb BPaLIECHUS pOTOPA COBIAAAET CO CKOPOCTHIO BPALLIEHHS OIS

Yem oTiamyaercs TCHCPATOP MOCTOAHHOI'O TOKAa OT ABHUIAaTCIIA ITIOCTOAHHOIO TOKa?
BHCIOIHUM BUIOM

OTCYTCTBUEM KOJIJIEKTOP

00MOTKaMHU SAKOPs

JABHUIaTClIb l'IOTp€6J'[$I€T OHCPTUIO a TCHEPATOP BBIpa6aTBIBaCT

JABUTATCIIb HC UMCCT JOIIOJHHUTCIBHBIX ITOJIOCOB

B dem 0coOeHHOCTH ITycKa JABUTATENS IIOCTOSHHOTO TOKa

B POTOPHYIO LIETh HEOOX0AUMO BKITIOUUTH T0OABOYHOE COMPOTHBIICHNE
HAIPSHKEHUE €T0 TIOCTOSIHHO MOBBIIMIACTCS

JIBUTATEIb MPEABAPUTEIHHO HEOOXOANMO IIPHBECTH B IBIKCHUC

Ha BpeMsI ITyCKa OTKITIOYHUTH MIETOYHBIH MEXaHH3M

Ha BpeMsI ITyCKa OTKIIOYUTH 0OMOTKY BO3OYKICHHS

Ha3znauenue TaxorenepaTopa ocTOSIHHOI'O TOKa

Jutst reaepupoBanus OJ1C Manoil BeTU4uHbI

JUISL U3MEPEHUS SJIeKTPUYECKUX CUTHAJIOB

JUIS. U3MEPEHHS YaCTOThI BPAILIEHNS IO BEIMUMHE BBIXOIHOTO HANPSHKEHUS
JUTSL ©3MEPEHUS TTapaMeTpOB JABUraTeNeH

JUTsl TEHEPUPOBAHUS IEPEMEHHOTO TOKa

Kaxoe BiisiHIE OKa3bIBAaET peakuyst IKOPsl HA padOTy CHHXPOHHOW MaIlIMHBI?
YXYZALIAeT CBOMCTBA MallIUHbI

HE OKa3bIBaeT BIUSHUE

yAydIlaeT Ka4yecTBa MaIIHHBI

BEJIET K IEPErpeBy

YBEJIMUUBACT 000POTHI

Haznauenue CMHXpOHHOTO KOMIIEHCATOPa
JUTS TOTPEOICHI PEaKTUBHON MOIIHOCTH
JUIs1 KOMIIEHCUPOBaHUS aKTUBHOM MOIITHOCTH
JUIS TEHEpUPOBAHUS PEaKTUBHOM MOITHOCTH
JUTSI TIOBBIIICHUS HAMIPSKEHUS B CETH

JUIsl TEHEpUPOBAHUS aKTUBHOM MOLTHOCTH

Peaknus skopsi CHHXpOHHOTO TeHEpaTopa, padoTarONIEro Ha YHCTO aKTHBHYIO Harpy3Ky, sSBISCTCS:
MPO/I0JIbHO-HAMAarHUU N BAIOIIEH

MOTIepe4YHOH

MPOAOJIBHO-pa3MarHMuMBarOILEH

MoTiepeYHO—HaMarHMYNBAIOIIEH

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




HArpy3KH CIeIyer:
yYMEHbLIATh

YBEITNYUBATH

OCTaBIISATH HOCTOSHHBIM

YBEJIMYMBAThH HACTOJIBKO K€, KaK M TIPH YHCTO aKTHBHOI Harpyske

PerynupoBaHue akTHBHOM MOIHOCTH CHHXPOHHOTO T€HEPATOPa, pabOTAIONIEro MapauIeIbHO ¢ MOIIHOHN CEThIO, IIPOBOIUTCSL:
U3MEHEHHEM TOKa BO30YXK/ICHUS reHepaTropa

W3MEHEHNEM MOMEHTA IIPUBOJIHOTO IBUTATEIIs

M3MECHCHHEM HaNpsHKCHUS

U3MeHeHneM Koddduimenta MOIHOCTH

PerynmupoBaHue peakTHBHOM MOIIIHOCTH CHHXPOHHOTO I'eHepaTopa, paboTaroIIero napauielibHO ¢ MOIIHON CEThIO, IIPOBOIUTCS:
M3MEHEHHEM TOKa BO30YXKICHHUS reHepaTropa

W3MEHEHHEM MOMEHTA MPOBOTHOTO JABUTATEIS

W3MCHCHUEM HaNPSHKCHUS

W3MEHEHUEM YaCcTOTHI BpAIlleHHs IPUBOTHOTO JBHTATEIIS

IIpu acCHHXPOHHOM ITyCKE CHHXPOHHOTO JIBUTaTeNsi 0OMOTKY BO30YXKICHHSI:

OCTaBIISAIOT Pa30MKHYTOM;

3aMBIKAIOT Ha CONPOTHBIEHHE B 10 pa3 OoIbIIe CONMPOTHBICHIS OOMOTKH BO30Y KICHHS
3aMBIKal0T HAKOPOTKO

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

ONEeKTPOMarHUTHBIN MOMEHT CUHXPOHHOTO JIBUTATENs CO3/1aeTCs:
MHIYKTUBHOM COCTaBIIAIOIIEH TOKA, IKOPS

ITOJIHBIM TOKOM

AKTUBHOM COCTAaBJISAIONIEH TOK

€MKOCTHOM COCTaBJISIONIECH TOKa

UTo nmoHUMAaeTCs oI peakuuel IKOpsi CHHXPOHHON MallluHbI?
BO3JIEIICTBIE MarHUTHOT'O TI0JIsl POTOpPa Ha TOK CTaTopa
BozzaercTBre M/IC poTopa Ha MarHUTHOE TOJIE CTaTOpa
BO3/ICHCTBHE MAarHUTHOTO ITOJISI CTATOPA HAa TOK BO30YKIACHUS
Bozneiicteue MJIC cratopa Ha MarHUTHOE TI0JIE POTOpa

Kakast yacTh CHHXpOHHON MallIMHbI HAa3bIBAETCS AKOpeM?

poTop

MarHUTOIPOBOT

9TOT TEPMHH UCITIONB3YIOT TOJBKO B MAIlIMHAX MMOCTOSIHHOT'O TOKA
cTaTop

KakoBa yacToTa nuraromeit ceTy, €Clu poTop CHHXPOHHON MaIlIMHEI ¢ IBYMs apaMH MOJIOCOB BpallaeTcs co ckopocThio 6000
06/MuH?

100

50

250

200

150

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

OT BEIMYHHBI TTOTEPh B CTATN U METH

OT BEITMYHHBI CKOJIBKCHHS

OT CKOPOCTH BpaIICHUS

OT HaTPaBJICHUS BPAICHHS

JIn1s1 4ero cIay>KUT KOJIIEKTOp B MalllHAX MOCTOSIHHOTO Toka? J{1s KpereHus: 0OMOTOK POTOp
JUISl BBITPSIMIIEHUS TIEPEMEHHOTO TOK

JUI KOHTAKTa CO IE€TOYHBIM MEXaHU3MOM.

JUIS COEIMHEHHSI POTOPHON M CTATOPHON OOMOTKH.

JUISL IEHTPOBKH SKOPS

Slxopem HazbIBaeTCsL:

BpAIIAIOIIASICS YaCTh AIEKTPUUECKON MAITUHBI

4acTh AJICKTPUIECKON MAITUHBI, B 00MOTKE KOTOpoit HaBomutcs DJ1C

9acTh AEKTPUIECKON MAIINHEBI, 0OMOTKAa KOTOPOH CO34aeT OCHOBHON MAarHUTHBIN MTOTOK
HEMOABMKHAS YaCTh dJIEKTPHUUECKON MALTHHBI




WuaykTopoM Ha3bIBaeTCA:

BpALIAIOIIAsICS] YacTh 3IEKTPHUUECKON MALIMHBL

4acTh AIEKTPUUECKON MAIIMHEI, B 00MOTKE KOTOpoit HaBomutcs DJ1C

9acTh 2JEKTPHUUECKON MalIMHBI, 00MOTKa KOTOPOH cO37aeT OCHOBHOM MarHUTHBIHM MOTOK
HETO/IBMYKHASL YACTh IEKTPUYECKOI MaIIMHBI

OCHOBHOM MarHUTHBIN TOTOK MAIINHEI TOCTOSHHOTO TOKA CO3aeTCs:

00OMOTKOM BO30YXICHUSI 0OMOTKOM KOS

00MOTKOH 100aBOYHBIX TOTIOCOB KOMICHCATMOHHOI 00MOTKON

OCHOBHOM MarHUTHBIN TTOTOK MAIINHEI TIOCTOSHHOTO TOKA PETYIUPYETCS H3MCHEHUEM:
TOKA SIKOPSI COMPOTUBIICHUS LIEMH AKOPS

TOKa BO30Y)KICHHS HOJSIPHOCTH HAIIPSKCHUS

[I{eToYHO-KOIIEKTOPHBIH y3el reHepaTopa MOCTOSHHOTO TOKa CIYKUT JUIS:
Beinpsmienust /1C

noBeimeHust KITJ[ manmab!

MOIIePKaHSI HATIPABJICHHSI U BHIPABHUBAHUS BEIMYMHBI MOMEHTA
NOJAEPKAHUS TOJSIPHOCTH M BEIPABHUBAHUS BEJTMUUHBI HAIIPSKEHUS

Yro Takoe 00paTIMOCThH MAIIMH MOCTOSHHOTO TOKA?

MOJKET BpalaThes 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 JH000H MOITHOCTH

B reneparope OCTOSHHOTO TOKa HE3aBUCHMOTO BO30YKACHHS IIPH IIETKAX, YCTAHOBJICHHBIX 1O JITHUH T€OMETPHYCCKOM
HEeHUTpau, IpU MOCTOSHHBIX TOKE BO30YKIECHHS U CKOPOCTH BPAILCHUS IPUBOTHOTO JBUrATENs HANPsDKEHUE IIPH POCTE TOKa
AKOPS:

YMEHbILIAETCS;

YBEIUYHMBAETCS;

OCTAaeTCs NOCTOSIHHBIM;

HECKOJIBKO YBEJIMYUBACTCA.

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

YIAy4dI€HHus KOMMYTalluu,

YMCHBIIECHUS METAJNIOEMKOCTH,

JUJIA IIOMOIIIU I''TABHBIM ITOJIFOCaM.

YacroTa BpalleHus IBUTATENS MIOCTOSHHOTO TOKA MapaJIeIbHOTO BO30YKICHNUS TIPH YMEHBIIIEHHA MAaTHUTHOTO MOTOKA!
YBEJIMYUBAETCS;

0CTaeTCs MOCTOSTHHOM;

YMEHBIIAeTCS;

OCTAaETCS MOYTH MOCTOSHHOM.

YacroTa BpalleHHs JBUTaTEINs IOCTOSHHOTO TOKa MapaljIebHOTO BO30Y)KACHNS IIPH YBEINUYCHUH COTIPOTHUBIICHUSI, BKIIOYEHHOTO B
SKOPHYIO IETIb:

YBEIIMYNBACTCS;

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 IOBBILIECHHBIM IIEPEXOIHBIM COIIPOTUBIECHUEM
pUMEHEHHUE T00aBOYHBIX MOJTFOCOB

YCTaHOBKA IIETOK 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 | Mathcad 14.0 University Classroom Perpetual
I1.3 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
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 OBECIIEYEHUE
Ayn. | Hasnauenune OcHarienne
113 Vuebnas mabopartopus (xommbioTepHBIH | KoMmiekr — yueOHOM  mebemm Ha 12 mecT g
KJacc) oOywaronuxcsi, 12 cTalMOHApHBIX KOMIBIOTEPOB  JJIst
CTYICHTOB, 1 CTallMOHAPHBIHA KOMITBIOTEP UL

nmpenogaBarens (y BCEX BBIXOX B HMHTEPHET), IPOEKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JIOCKa ayJuTOpHas
MenoBasi, BeO kamepa Logitech, moctym k JUOC
Vuauepcurera MUCHUC dYepe3 nu4YHBIA KaOWMHET Ha
miarpopme LMS Canvas u Moodle, nueH3nOHHBIE
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.




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+.

8. METOAUMYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

B npouecce n3ydeHns AUCHUILTHHEI BBIACISIOT B BUIA CAMOCTOSTENBHON pabOTHL: ayTUTOpHAs U BHEAYAUTOPHAs. AyTUTOpHAs
CaMOCTOSITENIbHAS Pa00Ta MO TUCHUILIMHE BBIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX 110/l PYKOBOACTBOM IIPEIO1aBaTEes.
BHeayautopHas camocTosTenbHas paboTa - IiIaHupyemas yaeOHas paboTa 00yJaroIiMCs, BEIONIHSIEMAas BO BHEAYTUTOPHOE
BpeMsI [0 33/IaHHI0 U [IPU METOANYECKOM PYKOBOJCTBE MIPEMOAaBaTeNs, HO 0e3 ero HeNOCPEACTBEHHOTO yJacTHsI.
CamocrosTenbHas padoTa, He peyCMOTPpEeHHast IPOrpaMMOil ydeOHON AMCIMITIIMHBL, PACKPHIBAIOIIEH U KOHKPETU3HUPYIOLIEH ee
CoZIep KaHUE, OCYIIECTBISIETCS 00yJaroIMMCs HHUIMATHBHO, C LETbI0 PeaIN3allii COOCTBEHHBIX yUeOHBIX U HAYIHBIX HHTEPECOB.
st 6oree 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH pabOTHI IO TUCIUIIIMHE MIPEoAaBaTeNb PeKOMEHAYET NCTOUHHUKHA JUIS
paboTHI, XapaKTepu3yeT Hauboee palloOHAIBHYI0 METOIUKY CAMOCTOATENIFHOM paboThI, IEMOHCTPHPYET paHee BHIIOTHEHHBIE
oOy4aromuMucs padoThl U T. 1. Bupl 3anaHnii 1711 BHEayANTOPHOI CaMOCTOSITENIBHON pabOThl, HX COZIEp)KaHUE M XapaKTep MOTYT
MMETh BapHaTHBHEIN 1 T} depeHnInpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTYJICHTOB online ¥ Ha 3aHATHAX B
3aBHCHMOCTH OT IIeNHU, 00beMa, KOHKPETHOH TEMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0KHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYUTOPHOH CaMOCTOSITEIFHON pabOTHI OCYIIECTBISIETCS B IIPEENax BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe

3aHATHA 110 JUCHUIITIMHE Ha TPAKTUYICCKUX , J'Ia60paT0pHI)IX 3aHATUAX.




