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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

Teopus d1ekTponpuBoaa

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 53ET
YacoB 1o yueOHOMY ITaHy 180 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 3
ayJIUTOPHBIE 3AHATUSL 38 KypCOBO#i POEKT 3
camocCTosATeNNbHas paboTa 133
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3

Bun 3anaruii vy | PO Hroro
Jlexuun 18 |18 |18 |18
JlaGopaTopusbie 8 8 8 8
IIpakTuueckue 12 (12 |12 |12
Uroro ayn. 38 |38 [38 |38
KonraxtHas padoTa 38 (38 |38 (38
Cawm. pabota 133 [ 133 | 133 | 133
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 180 | 180 | 180 | 180




IIporpammy cocraBui(u):

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

Pabouas nmporpamma
Teopus yy1exkTponpuBoIa

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 3IeKTpoTexHuka, 13.03.02 25 Dnexrposnepreruka u snekrporexuHuka [IpOIInA 3aow.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOII BO 25.12.2024, npotoko:n Ne 58

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MUCuC" 25.12.2024, npotokon Ne 58

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 AUCUUILIHHBL 00YdCHHE METOJaMU aHAIIN3a U CHHTE3a COBPEMEHHBIX PAa30MKHYTHIX H 3aMKHYTBIX
IEKTPOMEXAHUYECKUX CUCTEM.

1.2 | 3agaun: Hay4UTh COCTABIIATH PACUCTHBIE CXEMBI CUCTEMBI AIEKTPOIPUBOIA, OIPEIEISATh UX apaMeTpPhl, PACCIUTHIBATD
mapaMeTphl Pa3IuUHBIX PEKUMOB pabOThI C UCTIONB30BaHHEM OBM 1 yMeTh NPOEKTHPOBATh HAJEAKHbIE U SKOHOMUIECKHE
3NMEKTPONPUBOAA.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM INPOT'PAMMBbI

Bnox OIT: b1.B

2.1 TpedoBanus K IlpeIlBa]Fl/ITeJ]bHOﬁ NOAT0TOBKE 00Y4aI0Lerocs:

2.1.1 dusuka

2.1.2 | Teopernueckue OCHOBBI NEKTPOTEXHUKH

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

2.2.1 |IIpenaumniaomHas paKkTHUKa

2.2.2 |IoaroroBka K MpoIeaype 3aIUThl U 3alIUTa BEITYCKHOW KBATH(HUKAIIMOHHON pabOTHI

2.2.3 | Cucremsl yrpaBiieHUS SJEKTPOIPUBOIOB

2.2.4 | CunoBas 31EKTpOHHKA

2.2.5 | DnexkTpuYecKHe U IEKTPOHHBIC annapaThbl

2.2.6  |IIpoMbllITIEHHBIE CETH

2.2.7 | ABTOMaTU3UpPOBAHHBIN 3JIEKTPONPHUBO]] TUIIOBBIX IPOU3BOICTBEHHBIX MEXaHU3MOB

2.2.8 | ABTOMaTH3aMsa TEXHOJOTHYECKHUX MPOLECCOB

2.2.9 |IIpoexkTupoBaHHE MEKTPOTEXHUIECKUX YCTPOUCTB

2.2.10 | KomnbroTepHOE MOJEIUPOBAHUE 3IEKTPOIIPUBOJOB

2.2.11 |OOmas sHEpreTUKa

3. PE3YJIBTATBI OBYYEHMUA 11O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMSIMHA

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

3HaTh:

[TK-2-31 MeToauKH MPOEKTUPOBAHKSI COBPEMEHHBIX AJIEKTPOIIPHUBOJIOB

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 meroap! ananuza u moaenupoBanus cuctem TII-J1, ITY-A, ITY-CJ]

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

YMmerb:

[IK-2-Y1 npuMeHsATh METOIbI TPOSKTUPOBAHUS IEKTPOIPUBOJIOB HA MPAKTHKE

OIIK-3: CriocodeH ocylecTBISITh MOJIETHPOBAHNE, AHAJU3 M IKCIIEPUMEHTHI B IEJIAX MPOBEIEHHUS 1€TAJIBHOTO
HCCJIeIOBAHNS JJIs1 PellieHUs 3a1a4 B MpodeccHoHAIbHOH 00,1aCTH, HCIOJIb30BATH METOIbI AHAJIN3Aa H MOeTMPOBAHUS
JJIEKTPUYECKHUX Lienell U JIeKTPUYEeCKUX MAIMH

Ymerb:

OIIK-3-Y1 onTUMU3UPOBaTh CTPYKTYPY IEKTPOIPUBOIA

IIK-2: Cnioco0eH NpoeKTUPOBATHL CHCTEMBbI JJIEKTPONIPUBOAA H ABTOMATU3MPOBAHHbIC CUCTEMbI YIIPABJICHH €
HCI0Jb30BaHHeM HU(POBBLIX TeXHOJIOTHIi

Baanernb:

TIK-2-B1 npakTuyecKuMU HaBbIKAMU IIPU IPOEKTUPOBAHUY IEKTPOIPUBOIOB




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 HaBbIkaMH aHANIM3a 1 MOJEINPOBAHHS PA3IUUHBIX CUCTEM DJIEKTPONIPUBOIA

4. CTPYKTYPA U COJAEP)XAHUE

Kox Haumenopanue pa3nenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinosan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3L sieMble
KOMIIeTeHIUH pecypcsl padoThI
Pazgen 1. O6mme cBegeHust
00 3j1eKTponIpuBOIE
1.1 Ormpenenenue 3 2 OIIK-3-31 TIK- | JI1.1JI1.2 KM1 P1
"smexTponpusoaa’. 2-31 JI1.3J12.2
CTpyKTypHas cxema JI2.3J13.1
AJIEKTPONPUBO/IA. JI3.2J13.3
Knaccugukarms J13.4
JIIEKTPOIPUBOJOB. €|
IlepcnexTuBHBIE
HaTIpaBJICHNs B IPUBO/IE.
/JTex/
1.2 Cxema 000011eHHOM 3 2 OIIK-3-V1 IIK JI1.2 KM1 P1
JIBYXTIOJIFOCHOUM MallliHBI U -2-V1 JI1.3J13.2
cUCTeMa ypaBHEHUI, JI3.3J13.4
onuchiBarolux e¢. Beigaua 21
3aJaHNs Ha KypcoOBOE
npoekrupoanue. /I1p/
1.3 Oo6mue TpeOoBaHMS K 3 10 OIIK-3-31 JI1.1 KM1 P1
3IEKTPONPUBOTY. OIIK-3-Y1 JI1.3J12.2
Knaccugukarnms OIIK-3-B1 IIK- J12.3J13.2
AJIEKTPOTIPUBOJIOB IO BUILY 2-31 TIK-2-V1 JI3.3J13.4
JIBWKEHHSI, TUITY JIBUTATeNei T1IK-2-B1 01
u 1.11. IToka3arenu paGoTe
ANIEKTPONPHUBOJA.
ITpeobpa3oBaHmst KOOPANHAT.
Jluneiinsle, Ga3HbIe
npeoOpa3oBaHus
koopauHar. /Cp/
Pa3gen 2. Mexannyeckast
4acTh
JJIeKTPOMeXaHNYECKUX
cucremM
2.1 Pacuernas cxema 3 2 OIIK-3-31 IIK- | JI1.1JI1.2 KM1 P1
OJIHOMAaCCOBOW CHUCTEMBI. 2-31 JI1.3J12.2
Tunossle craTuyeckue JI2.3J13.2
Harpy3ku. OCHOBHOE JI3.3J13.4
YpaBHEHHE IBHIKCHUS 91
AIIEKTPOTIPUBO/IA.
CraTu4ecKuil pexxum padoThl
anexTponpusoa. [lonstue
00 )KECTKOCTH MEXaHUIECKUX
xapakrepucTuk. [lorsTue 00
YCTOMYHUBOCTH
YCTaHOBHUBIIETOCS
nemxenns. /JIex/
2.2 [IpuBenenue MOMEHTOB 3 2 OIIK-3-Y1 [IK J1.1 KM1 P1
CTaTHYeCKOI Harpysku, -2-V1 JI1.3J12.1
MOMEHTOB WHEPLIUU U JI2.3J13.2
yIpyrux siaeMenTos. /IIp/ JI3.3713.4
€|
2.3 UccnenoBanue 3 2 OIIK-3-B1 IIK- J.1 KM1 P1
MEXaHHYECKUX MEPEXO0THBIX 2-Bl JI1.3J12.2J13.
IIPOLIECCOB B OJIHOMACCOBBIX 1J13.2J13.3
cucremax. /J1ab/ J3.4

€]




24

CrpykTypHas cxema U
nepeaaTouHas QyHKIUsS
OJTHOMACCOBOM CHCTEMEL.
PacueTnas cxema
MHOI'OMacCOBOM CUCTEMBI.
IIpeoOpa3zoBanue
JIByXMacCOBOW CHUCTEMBI K
0JTHOMAaCCOBOM CHCTEME.
YpaBHEHUE ABHKECHUS JIJIS
MHOTOMacCCOBBIX
cHCTeM.AHAIN3 OCHOBHOTO
ypaBHenus. ['paduyeckuii u
AHATMTUYCCKUI METOIBI
OTIpENIeNIEHHs] YCTOWIUBOCTH.
MexaHnyeckue nepexoiHble
MPOLIECChl B MHOTOMACCOBBIX
cucremax. ['padpuaeckre
METOJIBI PaCUETOB
MeXaHHUYECKHUX MEePEX0THBIX
npoiieccoB.BrinonHenue
KypcoBoro mpoekTa. /Cp/

14

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

JI1.1J11.2

JI1.3J12.2

JI2.3]13.2

JI3.3J13.4
€]

KM1

P1

Paspnen 3.
DeKTpoMexaHnYecKast
YacTh YIeKTPONPHUBOAA

3.1

Crartuueckue
XapaKTePUCTHKU JBUTATEIS
MOCTOSIHHOTO TOKa
HE3aBUCUMOT'0 BO30YKICHUS
(AIIT HB). Topmo3Hbie
PEXHUMBI pabOTEI
anexktponpusona ¢ JAIIT
HB.Crioco0b1 perymupoBaHus
ckopoctu JIIT HB.
Cratuueckue
XapaKTEePUCTUKU
ACHHXPOHHOTO JTBUTATEIIS
(AJl) B 1BUTATEIBHOM H
TOPMO3HBIX PEKHMAX
pabotsl. YacToTHOE
PEryaupoBaHNe CKOPOCTH
ACHHXPOHHOTO

neurarens. /Jlex/

OIIK-3-31 IIK-
2-31

J1.1
JI1.3]12.2
JI2.3]13.2
JI3.3J13.4

01

KM1

Pl
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Pacuer cTpyKTypHBIX cXeM
3IIEKTPOIPUBOAA
MOCTOSIHHOTO U TIEPEMEHHOTO
toka. /IIp/

OIIK-3-Y1 IIK
-2-V1

J1.1
JI1.3J12.1
JI2.3]13.2
JI3.3J13.4

Ol

KM1

Pl

33

HccnenoBanne
SIICKTPOIPUBO/IA C
JIBUTaTeIeM IOCTOSIHHOTO
TOKa HE3aBHCHMOTO
BO30YKaeHus. VccrnenoBanme
ANEKTPOIPUBO/A C
ACHHXPOHHBIM

nsurareneM /J1ab/

OIIK-3-B1 IIK-
2-B1

J1.1
JI1.3J12.1J13.
2J13.3J13.4
€|

KMI1

P1
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Pacuer xapaxrepuctux
JIBUTATEIs TOCTOSIHHOTO TOKa
HE3aBHCHMOTO BO30YKICHHSI.
Crarugeckue
XapaKTePHCTUKU JABUTATENS
MOCTOSIHHOTO TOKa
[IOCIIEIOBATENBHOIO
Bo30yxaenus (AI1T I1B).
TopMo3HbIe pesKUMBI PaOOTHI
3NEeKTponpuBoAa. MeTo b
pacdera MyCKOBBIX AUArpaMM
JIBUTATeIs TIOCTOSIHHOTO TOKa
HE3aBUCHMOTO U
[IOCIIEIOBATENBHOIO
B030ykaeHui. CriocoObt
PEryarpoBaHUs CKOPOCTH
anexktponpuoaa ¢ JAIIT I1B ¢
IIYHTHPOBaHUE U Oe3
LIyHTUpoBaHus. Pacuer
XapaKTEPHCTUK
ACHHXPOHHOTI'O JIBUTATELS.
Merto/5! pacdeT IMyCKOBBIX
JrarpaMM aCHHXPOHHOTO
JIBUTATEIS C (ha3HBIM
poropoM. JIMHaMHUYECKOE
TOPMOXKEHHE ACHHXPOHHOTO
JIBUTATENs €
CaMOBO30YK/ICHHEM.
Xapaxrepuctuku AJl mpu
MUTaHUU OT HCTOYHUKA
HAIpPsDKCHUS M OT HCTOYHHKA
ToKa.PerynmupoBanue
CKOPOCTH aCHHXPOHHOTO
JIBUTATelsl aCHHXPOHHOTO
nBurarens. PerynupoBanue
CKOPOCTH aCHHXPOHHOTO
JIBUTaTelNes BBEJCHUEM
npotuBo-3/[C B uemnp
poTopa. DHepreTu4ecKue
JUarpaMMbl JUIs pa3IudHbIX
PEKUMOB pabOThI KACKaJ0B.
Crartuueckue
xapakrepuctuku AJl B
KacKaJHbIX cxeMax. Pacuer
XapaKTEePUCTHK
JMHAMHYIECKOTO TOPMOXKCHHS
AJl. DAeKTponprUBOA C
CHHXPOHHBIM JBHUTaTEIIEM.
VpaBHeHUE YII10BOM
XapaKTepUCTUKU. TOPMO3HEIE
PEXKHUMBI CHHXPOHHOTO
npuBo1a.CriocoObt
PEryaupoBaHUs CKOPOCTH
CHHXPOHHOTO JJBUTaTesl.
Brinonnenne KypcoBoro
npoexkra. /Cp/

14

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

J1.1
JI1.3J12.2
JI2.3]13.2
JI3.3J13.4

€]

KM1

P1

Paznen 4. InunamMmuveckue
XapaKTepUCTUKH
JIEKTPONPHUBOIA




4.1

MexaHnyeckue nepexoHble
npoueccel. Pacyers
NEKTPOMEXAHNYECKUX
[EPEXOIHBIX
npoueccoB.Ilyck nBurareneit
IIOCTOSIHHOT'O TOKa B CUCTEME
TII-J oT 3amaTumka
WHTEHCUBHOCTH.
[lepexonnsle npouecchl
ACHHXPOHHOI'O

npusoza. /JIex/

OIIK-3-31 IIK-
2-31

JI1.3J12.3J13.
2J133J13.4
01

KM1

P1

4.2

Pacuer nepexogHbIx
MIPOLIECCOB B
AIEKTPOTIPUBOJIC
MOCTOSTHHOTO U TIEPEMEHHOTO
Toka.Pacuer nycka ot
3aJaTyuKa
nHTeHcuBHOCTH.Pacyer
MyCcKa B CHCTEMaX C
dbopcupoBkoii (Ha mpumepe
cucremsr I'-[1). /TIp/

OIIK-3-Y1 IIK
-2-V1

JI1.3]13.2
JI3.3J13.4
Ol

KM1

P1

43

HccnenoBanue nepexogHbIX
MPOIIECCOB B ABUTATENE
MOCTOSIHHOTO TOKa. /JIab/

OIIK-3-B1 IIK-
2-B1

JI1.3]13.2
JI3.3J13.4
€]

KMI1

P1

44

[TpuyrHbBI BOZHUKHOBEHHS
TIEPEXOTHBIX MIPOIIECCOB.
OneKTpoMexaHNuecKast
MOCTOSIHHASI BpPEMEHU U ee
(busndeckuit

CMBICTI. AHAJTUTHYECKHE
METOJIBI PACUETOB
MEXaHHUYECKHUX MEePEXO0IHBIX
nporeccos. [lepexoHble
npoueccel npu M, Mc=const
u npu Mc=const, M nuHeitHO
3aBUCSILEH OT CKOPOCTH.
Jnnamuueckas
XapaKTepHCTUKA
aNeKTponpuBoaa. Biausuue
3IIEKTPOMATHUTHOW MHEPITHH
Ha MepexXOoIHbIE IPOIIECCHI B
OIl. DnexTpoMarHuTHast
MIOCTOSIHHAsI BPEMEHHU.
[TprauHEI BOSHUKHOBEHHS
koneGaHuii BO BpeMst
MePEXOIHBIX MTPOLIECCOB.
DNeKTpOMarHuTHbIE
MepeXOoTHbIC

npoueccol. BeimonHenue
KypCOBOTO
npoekra.lcrons3oBanue
(hopcupoBKU BO3OYKIEHUS
re”Heparopa B cucreme - /1.
IepexomHBIE TPOIIECCHI B
HIIT HB npu
PETYIUpOBaHUH CKOPOCTHU
TOKOM
B030YKaeHus.OcoOeHHOCTH
JUHAMHYECKUX
XapaKTEepUCTUK
ACHHXPOHHOTO
KOPOTKO3aMKHYTOTO
nsurarend. MccieqoBaHue
IIEPEXOIHBIX MPOLIECCOB B
ACHHXPOHHOM JIBHTaTEJIC.
IlepexonHsle mpoLecchl
cuHXpoHHOTrOo npuBoaa. /Cp/

14

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

JI1.3J12.3J13.
2J133J13.4
6!

KM1

P1




Pasgen S. PeryaupoBanue
KOOPIHHAT
3JIEKTPONPHBOJA

5.1

PerymupoBanne MomeHTa
(TOKa) 3MeKTpoNIpUBOIA
MOCTOSIHHOTO TOKa
HE3aBUCHMOTO BO30OYKACHHS
B 3aMKkHyTOH cucreme TII-JI.
ITocnenoBarenpHas
KOpPEKIHsl KOHTYypa
peryaupoBaHus TOKa Ha
npumepe cuctemsl TII - J1.
Koppexkius xoHTypa
PEryaHpOBaHUs CKOPOCTH.
JIByXKOHTYpHasl cucTeMa
pEeryaupoBaHUs CKOPOCTH
3NEKTPONPUBOAA
MOCTOSTHHOTO TOKA.
Hacrpoiixka koHTypa
CKOPOCTH Ha MOAYIbHBII
ontumyM. Hacrpoiika
KOHTYpa CKOPOCTH Ha
CHMMETPUYHBIA ONTHMYM.
Cucrema ITY-A/] ¢
TIOJIOKUTETBHON 00paTHOM
CBSI3BIO IO CKOPOCTH.
YacToTHOE perynupoBaHue
CKOPOCTH aCHHXPOHHOTO
nsurarensd. YacToTHoe
peryaupoBaHue CKOPOCTH
CHHXPOHHOTO

nsurarens. /Jlex/

OIIK-3-31 IIK-
2-31

JI1.3J12.3J13.
2J13.3J13.4
€]

KM1

P1

5.2

Pacuer mapamerpos
PETYIATOPOB(TOKA, CKOPOCTH
U MOJIOKEHUES) IPU
MOCJIEZIOBATEIHLHOM
Kkoppekuuu B cucreme TII-

I /Mp/

[IK-2-V1

JI1.3]13.2
JI3.3J13.4
€]

KM1

P1

53

Uccnenosanue cucremsl TII-
J1. UccnenoBadue CHCTEMBI

IT4-AJL. /JTa6/

OIIK-3-B1 IIK-
2-B1

JI1.3J13.1
JI3.2J13.3
J3.4
€]

KM1

P1
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[TonsiTHE O MeTOaX CUHTE3a
CHCTEM 3JIEKTPOIPHUBO/IA.
TpeboBaHus K
PETYIMPOBAHHUIO KOOPAUHAT
OIl. Cs3p nmokazaTenei
perynupoBanus ¢ JIAUX
Pa30MKHYTOTO KOHTYpa
perynupoBanus. Oouiue
BOTIPOCHI PETYIUPOBAHHUS
koopauHaT. CTaHIapTHEIC
HACTPOUKHU PEryaupyeMOoro
aJIeKTponpuBoaa. Beenenue
00paTHO#t cBsA3H
(TIOJIOKUTETBHON U
OTPUIATENBHOI) IO TOKY.
PerynupoBanue ckopoctu
ANEKTPOTPUBOIA
MOCTOSTHHOTO TOKa
HE3aBHUCUMOTO BO30Y>KIECHUS
B 3aMkHyTOU cucteme TII-/]
C OTpHUIATENIFHON 0OpaTHOM
CBSI3bIO TIO CKOPOCTH.
TpexkoHTypHas cucrema
PETYIIMPOBaHHS CKOPOCTH
ANEKTPOTPUBOIA
MOCTOSIHHOTO TOKa.
PerynupoBanue MomeHTa
ACHHXPOHHOTO JIBUTATENS B
Pa30MKHYTOM U 3aMKHYTOH
cucremax. PerynupoBanue
CKOPOCTH aCHHXPOHHOTO
JIBUTATENS IPH U3MEHEHUHU
MOJIBOJIMMOTO HaNpPsDKEHHUS K
cratopy. Cucrema TPH-A/I.
Xapaxrepuctuku AJl npu
MUTaHUU OT UCTOYHUKA
HanpsDKEHUs U OT UCTOYHUKA
Toka.YacToTHOE
pETYIMpOBaHHE CKOPOCTH
ACMHXPOHHOTO JIBUTATENs B
3amkHyTOM cucteme [TU-AJl,
[IOCTPOEHHOH 110 NPUHLIUILY
UHY 6e3 crabunu3anyu u co
crabunuzanuei

MIOTOKA. ACHHXPOHHBIN
JIBUTATENh B CUCTEME
cTabuiM3aluy MoToKa ¢
OTpHLATENbHON 00paTHON
CBSI3BIO0 TIO TIOTOKY; C
OTpHLATENbHON 00paTHON
cBs3pio o DJIC; ¢
MOJIOKUTETBHON 00paTHOM
CBSI3BIO TIO TOKY CTaTOpA.
Mexanunyeckue
XapaKTEPUCTUKY JUIs
KaXXI0ro ciydas. Bausaue
ko duimenta ycuiaeHus Ha
BUJ CTAaTHYECKUX
xapakrtepuctuk.[lonsrue o
9aCTOTHO-TOKOBOM
YIIPaBIEHUU aCHHXPOHHOTO
nBuratens. PerynupoBanue
nosioxxenus. TouHoe
MO3UIMOHUPOBAHUE
ANEKTPONPHUBOA (TOYHBII
0CTaHOB). BrImonHeHne
KypcoBoro mpoekTa. /Cp/
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Pa3znen 6. Duepreruka
3JIEKTPONPHBOJA

6.1

DOHepreTUuecKue pexXUMBI
pabOTHI ITEKTPONIPUBOIA.
Bbananc momHocTel u
SHEPreTUYecKue
XapaKTEPUCTHKA
anexktponpusoaa. Ilorepu
SHEPTUH B IEPEXOTHBIX U
YCTAHOBUBIIHMXCS PEXUMAX
pabOTHI TEKTPONIPUBOIA.
OO6mue cBeneHus o BEIOOpe
aneKkTpoiBUraresneii. Beroop
JIBUTATEJIEH 10 HArpy304HOM
nuarpamme. Kimaccnduxarms
PEKUMOB PabOTHI
aNeKTponpuBoaa. Beioop
JIBUTATEJIeH U pOBEpKa ISt
JUTUTEIIEHOTO PEeXUMa
pabotel. Beibop aBurarenei
Y TIpOBEpKa IS
KpPaTKOBPEMEHHOTO U
MOBTOPHO -
KpPaTKOBPEMEHHOI'0 PEKUMOB
pabotsl. /Jlex/

OIIK-3-31 IIK-
2-31

JI1.3J12.3J13.
2J13.3J13.4
01

KM1

Pl

6.2

Br16op u nmpoBepka
JIBUTATEIIS B PA3IMIHBIX
pexuMax padotel. Pacyer
SHEPTEeTHYECKHUX ITOKa3aTeNnen
anexTponpuBoaa. OneHka
MOTEPh SHEPIHU MPH IIyCKE,
TOPMOKCHHUH H
HOMHHATEHOM PEXHMax
pabotsr. /TIp/

OIIK-3-V1 IIK
-2-V1

JI1.3J12.3J13.
2J13.3J13.4
€]

KM1

P1

6.3

Omnpenenenue JOMYCTUMOTO
qucia BKIOYEHUH
ACHHXPOHHOTO JIBUTATENS C
KOPOTKO3aMKHYTHIM
potopoM.Bribop aBurarens
JUTSL CITASIIIETO TIPUBOJIA.
Br16op aBurarens s
MIPUBOJIOB C MUKOBOM
Harpy3koi. [loTepu sueprun
MIPH TIEPEXOTHBIX MpoIieccax
B cucremax TII-JI. ITorepu
SHEPrUH B BEHTUIbHBIX
npeoOpas3oBaTesx.
3aBeplIeHNe BHIIIOIHCHUS U
3alUTa KypcoBOrO

npoekra. /Cp/

16
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Pa3nen 7. IloaroroBka K
KOHTpOJIl)l-l])lM
MEpONPUSTHSM U
BBINOJIHSIEMBIM padoTam

7.1

O0BeM gacoB
CaMOCTOSITEIFHOM paboTH Ha
noarorosky k KM /Cp/

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

JI1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
JI3.2J13.3
J3.4
€]

KM1




7.2 O06bem yacoB 3 36 OIIK-3-31 JIL.1J11.2 P1
CaMOCTOSTENBbHOM PaboThI Ha OIIK-3-V1 JI1.3J12.1
noaroToBky k BP /Cp/ OIIK-3-B1 IIK- 2.2
2-31 TIK-2-Y1 J12.3J13.1
[IK-2-B1 JI3.2J13.3
JI3.4
€|
5. ®OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON NOATOTOBKH
Kon KontponrsHoe r][/]l;o};e}?;zMHe B
KM MepOTpHATHC b\ pEl OTIPOCHI JUTSI TIOJTOTOBKH
KOMIIETEeHIINH
KM1 DK3aMeH OIIK-3-31;I1K-2-31 | Bonpocs k 5K3aMeHy

1. Onpenenenwue “anekrpornpuBoaa”. Kmaccudukars
3JIEKTPONPUBOIOB 110 XAPAKTEPUCTUKE ABUKEHHUS, II0 KOJIMUCCTBY
JBHUTaTeNei, Mo CTENEeHU yIpPaBIsieMOCTH U T.1. IlepcrieKTUBHbIE
HAaIpaBJICHHS B TPUBO/IC.

2. OCcHOBHOE ypaBHEHHE JABIKEHUS 3JIEKTPOMPHUBO/IA OJHOMACCOBOM
CHCTEMBI JJIsl IOCTOSHHOTO MOMEHTA MHEPIIHH.

3. IIpuBeneHre MOMEHTOB CTAaTUYECKOI Harpy3Ku, MOMEHTOB HHEPIMU
U JKECTKOCTEH.

4. Buzsl MOMEHTOB, JEHCTBYIOIINX B JIEKTPOIPUBOIC: ABIDKYIUE U
TopMO3HbIe. TUIIOBBIE CTATHYECKHE HATPY3KU: AKTUBHBIE — HATPY3KH
TPY30IT0TbEMHBIX MEXaHU3MOB, YIIPYIUX TEJ;, PEaKTHBHBIC — HATPY3KH
CYXOT0, BA3KOTO ¥ CMEUIAHHOTO TPEHHUS, a TAKKE BEHTHIISTOPHAS
Harpyska.

5. MexaHuueckue nepexoansle npouecchl. [IppuiHbl BOSHUKHOBEHUS
MEePEXOIHBIX MPOIECCOB. DIEKTPOMEXaHNUECKas TOCTOSTHHAS BPEMEHH
1 ee (PU3NUECKHIA CMBICIL.

6. IloHsATHE O IMHAMHUYECKOH MEXaHHUYECKOH XapaKTepPUCTHKE.

7. CTpyKTypHas cxeMa U IepeaToqHbe QyHKIMHU AIEKTPOIPHBOAA
MOCTOSTHHOTO TOKa 0e3 ydeTa 1enu 0OMOTKH BO30YXKICHNUS.

8. CTpykTypHas cxema U IepegaTouHble (DYHKIUH IEKTPOIPHBOAA
MOCTOSIHHOTO TOKa C y4eTOM LI 0OMOTKH BO30Y>KACHUSL.

9. TopMO3HBIE PeXUMBI pabOTHI TIEKTPOIIPHBO/IA C ABUTATEIEM
HOCTOSTHHOTO TOKA C HE3aBUCHUMBIM BO30YKICHHEM.

10. PerynmupoBaHue CKOPOCTH ABUTaTeNs HOCTOSHHOTO TOKA
HE3aBHCHMOTO BO30OYXKIICHHS.

11. Ocobennoctu nepexoMHbIX mporieccoB B cucteme TII — J1. [Tyck
JBUTaTeNeH TIOCTOSHHOTO TOKA OT 334aTYNKa HHTEHCUBHOCTH.
OmnpeneneHne NOCTOSIHHON 3aJaTYMKa MHTEHCUBHOCTH.

12. OcobeHHOCTH TTEpEeXOIHBIX MporeccoB B cucteme I - J1.
Hcnone3oBanne popcupoBKy Bo30OYxkAeHUS reHepaTopa. OnpeneneHue
ko3 dunmenra GpopcupoBku mpu mycke B cucreme I-/1.

13. Cxema 3aMeILEHUs] aCHHXPOHHOTO IBUTaTENs U BBHIBOJ ypaBHEHHS
IEKTPOMEXAHIMIECKON 1 MEXaHNIECKOH XapaKTEePHUCTUKH ABUTATEIIS.
14. CtpykTypHas cxeMa aCHHXPOHHOTO JBHUTaTeNs U 00IacTh ee
NPUMEHEHUS.

15. O6o0menHast Teopus MAIINH TPUMEHUTEITBHO K aCHHXPOHHOMY
JBHUTATEITIO.

16. Jluneiinbie (1151 ctatopa u poropa) u (¢a3Hble Ipeodpa3oBaHUsL
KOOPJHMHAT IJIs1 aCHHXPOHHOTO JIBHUTaTENs.

17. Cratndeckue XapaKTepUCTUKH ACHHXPOHHOTO ABUTATENS B
JBUTATEIbHOM U TOPMO3HBIX PEeXKHUMax padoOThL

18. luHaMuueckoe TOPMOKEHUE ACUHXPOHHOTO JIBUraTeNs C
HE3aBHCHMBIM BO30YXICHHEM H C CAMOBO30YKICHHEM.

19. PerynupoBaHu€ CKOPOCTU ACUHXPOHHOTO ABUIATEIN

20. BnusiHME pa3MUyYHbIX 3aKOHOB YIIPABJICHHS HA BUJ MEXaHUYECKUX
XapaKTEepUCTUK.

21. IlepexoaHble IPOLIECCH B ACUHXPOHHOM IIPUBOJE.

22. CTpyKTypHas cCXeMa CHHXPOHHOT'O JIBUTATeIs.

23. OcoOEHHOCTH NEPEXOAHBIX MIPOLECCOB B CHHXPOHHOM IIPHUBOJIE.
24. O0mue cBeJeHNUS 0 PEryINPOBaHNH KoopauHaT. OTiandane
peryaupoBaHus KOOPAUHAT OT U3MEHEHHs. Perynuposanue mo




3aJar0IeMy BO3JICHCTBHIO, OTKIIOHEHHUIO U 110 BO3MYIIeHUI0. OCHOBHBIE
MOKa3aTeIH CIocOOO0B PErynupoBaHus KOOPIUHAT.

25. IlonsiTHEe O METO/AX CUHTE3a CUCTEM JIEKTPOIPUBOJIA: METOJIOM
[OCJIE0BATEIbHON U NapajlIeIbHOW KOPPEKLIUY.

26. CrangapTHbIE HACTPOUKHU PETryIUPYEMOTO MIEKTPOIPUBOIA:
HACTpPOiKa Ha MOAYIBHBIN ONTUMYM M HACTPOIKa HA CHMMETPUYHBII
ONITUMYM.

27. PerynmupoBaHue MOMEHTA (TOKa) ANEKTPONPUBOAA TIOCTOSIHHOTO
TOKa HE3aBUCUMOTO BO30YKIeHHs B 3aMKHYyTOM cucteme TII - 1.
Baenenne 00paTHOI! CBA3M (IIOJIOKUTENBFHON U OTPUIIATENHLHOH) 110
TOKY.

28. IlocnenoBarenbHast KOPPEKLHsI KOHTYpa PEryIMpOBaHHS TOKA
(momenra) B cucteme TII - JI.

29. PerynupoBaHue CKOPOCTH AIEKTPONPUBOA NOCTOSIHHOTO TOKa
HE3aBUCHMOTO BO30YXIeHHS B 3aMKHyTOH cucteme TII — ][] ¢
OTpHULIATENBHOM 00paTHOH CBA3BIO 10 CKOPOCTH.

30. /IByXKOHTYpHasl cUCTeMa PEryJINpOBaHUs CKOPOCTU
3IIEKTPOIPHBOAA IIOCTOSIHHOTO TOKa. HacTpolika KOHTypa CKOPOCTH Ha
MOAYJIBHBIH ONTUMYM.

31. TpexKOHTypHasi CUCTEMA PEryIUPOBAHUS CKOPOCTH
AIIEKTPOTIPHBO/IA IIOCTOSTHHOTO TOKA.

32. Hactpoiika KOHTypa CKOPOCTU Ha CHMMETPUYHEIH ONTHMYM.

33. PerynupoBaHHe MOJIOKEHUS 0 OTKIOHEHHIO Ha MpUMepe
AIIEKTPOTPHBO/IA IIOCTOSIHHOTO TOKA HE3aBUCHMOTO BO3OYK/ICHHUS C
00paTHOM CBS3BIO.

34. PerynupoBaHue MOMEHTa acHHXpOHHOro asurarens. Cucrema T4 —
AJl ¢ TONIOXKUTENBHOM 00paTHOH CBA3BIO 10 CKOPOCTH.

35. PerynupoBanue ckopoctu B 3aMKkHyTOU cucteme [T4 - AJ.

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJIMHE (

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

Kon
paboTsI

Ha3panmne
paboTsI

IIpoepsemblie
WHIUKATOPBI
KOMIIETEHIIAHN

Coneprxanue paboThl




P1

KypcoBoii mpoekt OIIK-3-Y1;0I1K-3-
BL;ITK-2-Y 1;I1K-2-
Bl

KypcoBoii mpoekT uMeeT 11e71bI0 OCBOCHUE U 3aKpeIIeHHe 3HaHUH 10
TEOPHUH EKTPONPHUBO/IA; OCBOCHHE PACHPOCTPAHEHHBIX METO0B
pacyeToB IEKTPOIIPUBOJIOB.

3amauamMy MPOKTUPOBAHUS SBISIOTCS: Pa3BUTHE MPAKTUIECKUX
HaBBIKOB I10 pacueTy EKTPOMEXaHNUECKUX CHCTEM; YMEHHA
CaMOCTOSITEJIFHO IIPUMEHSTH TPUOOPETEHHBIE 3HAHUS IPU PELICHUN
KOHKPETHBIX HH)KEHEPHBIX 33/1a9; PACIINPEHUEM TIPAKTHKH
MOJB30BaHUS YIEOHOH U CIPaBOYHON JINTEPATYPOH; YIITyOIeHHeM
HaBBIKOB I10 BBIIIOJIHEHHUIO U COCTaBJICHUIO TEXHUYECKOH
JOKyMEHTAIIIH.

OOBEKT T TPOEKTUPOBAHUS IEKTPONPUBOIA: MEXAHH3M
TIEpeIBIKEHUST TEJISKKH MOCTOBOT'O KpaHa ¢ TOBTOPHO-
KPaTKOBPEMEHHBIM PeXXHMOM paboThl. Harpyska Mexanusma
W3MEHSIETCS B TEUEHHE IIMKIIA, BKITIOYAET B ce0s pa3roH 0 paboueit
CKOPOCTH, BBINOTHEHHE pabOThI Ha 3TOH CKOPOCTH, TOPMOXKEHHE U
BO3BpAaT B HCXOJHOE MMoJIOXkKeHHe. B mporecce paboTel MexaHH3Ma
BO3HHKAET HEOOXOIMMOCTE PETYIHPOBAHNS CKOPOCTH, OTPaHUICHHUS
HpeeNbHBIX 3HAYeHNH MOMEHTA, OTPaHIMICHHUS YCKOPEHH pabodero
oprasa.

Tema kypcoBoro npoekra: Pa3paboTka peBepCHBHOTO JIEKTPOIIPUBOIA
MOCTOSTHHOTO TOKA.

HcxoaHble naHHBIE HA IPOSKTUPOBAHUE BKITIOUAIOT CIICAYIOIIE
JIlaHHbIE: Macca MeXaHU3Ma, Macca Ipy3a, CKOPOCTb JBIXKEHHS C TPY30M
(6e3 Tpy3a), MOMyCTUMOE YCKOPEHHE C Tpy3oM (0e3 rpy3a) u Jip.
PacdeTHO-IIOSICHUTENIBHAS 3aIIHCKa KYPCOBOTO IMPOEKTA TOJDKHA
collepXKaTh:

TuTynbHbBIN THUCT

3agaHue Ha KypcOBOM IIPOEKT

Copeprxanue

Bgenenune

PacuerHast 9acTh, B KOTOPYIO BXOJIHT:

Omnucanne pabodel MalIuHbI

TpeboBanus, NpeaAbABIIEMBbIE K JIEKTPOTIPUBOLY

Pacuer ynpouieHHoH Harpy304Hoil quarpaMmbl U IPeaBapUTEIbHbIN
pacdeTr MOIITHOCTH JIBUTATEIs

Bri6op anexTpoaBUraTens U peaykropa

Pacuer npuBeaeHHBIX CTATHYECKMX MOMEHTOB U MOMEHTOB MHEPLIUU
IpenBapurensHas IpoBepKa IBUTATEIS 110 HATPEBY

Pa3paboTka 3aMKHYTOH CHCTEMBI 3IEKTPONIPUBOIA

IIpoBepka »neKTponpHUBOAa MO MPOU3BOIUTENBLHOCTH; 10 HATPEBY U 110
Heperpy309HOH CIIOCOOHOCTH

3aKo4eHue

CHHCOK HCTIOJIb30BAHHBIX HCTOYHUKOB

[Ipunoxenus

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

OK3aMeHaIMOHHBIN OMIIET IO IWCIMIUIMHE BKIIIOYACT B ce0s IBa TEOPETHUECKUX BOIPOCH! M 33a9y 10 TeMaM, H3JI0KEHHBIM B 4
pasnene gannoit PIT/I. buiers! xpansrcs Ha Kadenpe H yTBEpK/ICHBI €€ 3aBEIYIOIIHM.

ITpumeps! 3a1a4 Ha IK3aMEH:

3anaua 1

Jis aBUTaTeNs MOCTOSITHHOTO TOKA ¢ HE3aBUCUMBIM BO30Y)KJEHHEM ¢ HOMUHAJIBHBIME JaHHBIMU: PHOM=9 kBT; UsnomM=220 B;
IsroM=48 A; nHomM=900 06/muH; Ra cym=0,348 Om. Paccuutarh MycKOBbIe COMTPOTUBICHHS AJIs1 HOPMAIBHBIX YCJIOBUH MyCKa.
Yucro crymneHei BEIOpaTh caMOCTOATENBHO. II0CTPONTH MyCKOBYIO AWArpaMMy IpH CHIDKSHHH HanpspKeHus Ha 15%.

3agaua 1. J{ns acCHHXpOHHOTO ABUraTessi ¢ pa3HbIM POTOPOM CO CIEIYIOIIMMU 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; ko3¢ ¢unneHT Tpanchopmann HanpspkeHns ke=1,41 paccunTaTe ¥ HOCTPOUTH MEXaHUIECKHE 1
JJEKTPOMEXaHUYECKHE XapaKTEPUCTHKN P HOMHUHATIHLHOM HAIlPSHKEHUW CETH U IIPU CHIYKEHUH HanpspkeHus Ha 20 %. Caenatpb
BBIBOJI O BO3MOYKHOCTH paOOThI aCHHXPOHHOTO JIBUTATEN sl MPHU MOHWKEHHOM HaIPSDKESHHU.

3amaga 2. [y aCHHXPOHHOTO JBHUTATENs ¢ (ha3HBIM POTOPOM CO CIEAYIOIINMH HOMHHAIBHBIMU JaHHBIMU: PHOM=22 KBT;
Unom=380 B; nuoM=965 06/mun; [1aoM=55 A; r1=0,19 Om; x1=0,31 Om; [2HO0M=61 A; E2HOM=225 B; r2=0,066 OM; x2=0,23
Owm; ko3¢ dunuenT Tpanchopmanun HanpspkeHus ke=1,6 paccuntarh U IIOCTPOUTH ECTECTBEHHBIE MEXaHUUECKYIO U
AIEKTPOMEXAHIMUIECKYIO XapaKTEPUCTHKHI U ONPESIUTh BETHIHHY ITyCKOBOTO COIPOTHUBIICHHUS [UIS 00ECIIeYeHNsT HOPMaJIbHBIX
yCIIOBHIA ITycKa 6e3 Harpy3KH.




3aga4a 3. ACHHXpOHHBIH ABUTaTens ¢ nHOM=585 006/MuH u flHOM=50 't paboTtaer B cetu ¢ £2=60 I'u1. [TocTpouts MexaHUIECKHE
XapaKTEePUCTHKH MIPUBOJIA, €CIIM PH HOMHUHAJIBHBIX NapaMerpax npusoaa Mkp/Muom=2,8. Onpeaenuts BO3MOKHOCTb PabOTHI C
HOMHHAIBHON Harpy3Koii.

3amaya 4. COCTaBUTh JIMHEAPU30BAHHBIC CTPYKTYPHBIC CXEMBI ITPE0Opa30BaHKs SJHEPTHH IIPH TUTAHUH aCHHXPOHHOTO [[BUTATEIs
tria MTKH 411-6 ot cetr 1 ot ncrounrka Toka. PHoM=27 kBt; UlnoM=380 B; nHoM=915 06/mun; KII1/] 82,5 %;
cos®UuOM=0,82; Mxp=765 H*M; r1=0,219 Om; x1=0,2710m; 12°=0,328 Om; x2'=0,346 Om; J=1,9 kr*m2. Tok xoJ0cTOT0 X012
10=30,8 A.

3amada 5. J[ins snekrponpuBoa, padoTaromiero B cucreMe ['—J] HOCTpOUTh MEXaHHUECKYIO XapaKTePUCTHKY, IIPOXOIAIIYIO Yepe3
Touky nc=60006/mun; Mc =0,78*Muom. lanusie nuratens [1-71: PHomM=32 kBT; Unom=220 B; Inom=218 A; naHom=1500 06/MuH;
Ra+Ran=0,074 Om.lanusie renepatopa [1-82: PHomM=35kBT; Unom=230 B; Inom=152 A; nnom=145006/mun; Ra+Ran=0,0863
Owm; Roen=27,2 Owm; loBa.HOM=6,76 A.

3amada 6. OnpenenuTs BEIUIMHY ITYCKOBOTO aKTUBHOTO COMPOTHBIICHHUS, BKJIIIOYAEMOTO B IIeTIh CTATOPa ACHHXPOHHOTO JABUTATEINS
C KOPOTKO3aMKHYTBIM POTOPOM [T YMEHBIIICHUS ITyCKOBOTO TOKA. J[BUTaTeIh MMEET CIICAYIONHE HOMUHAIbHBIE TAaHHbIC:
Prom=16 kBt; UnoM=380 B; [HomM=39,6 A; nHOM=685 06/Mun; Mkp/MHOM=3,3; Mmyck/Muom=3, 1; Imyck/THomM=4,8;
cos®UnoM=0,76; cos[Imyck=0,71; r1=0,271 Om.

3amava 7. J[yis ABuratens MoCTOSHHOTO TOKa ¢ He3aBUCUMbBIM BO30ykaeHueM tuma J[[1-31 ¢ HoMHHANBHBIMU TaHHBIME: PHOM=8,5
kBt; Unom=220 B; [nom=47 A; nHomM=870 06/muH; Racym= 0,423 Om onpenenuTs BeTHIHHY J00OaBOYHOTO COTIPOTHUBIICHUS,
BKJIFOYAEMOT0 B LIEMb SKOPS IJIsl OCYIIECTBICHHUS JMHAMHUECKOTO TOPMOKEHUsI. OLEHUTh BpeMsI TMHAMHUYECKOTO TOPMOKEHHUSI.
Tox B SIKOPHO¥ LIETIM TPX 3TOM HE JIOJIXKEH IIPEBBICUTH JIOMTYCTUMOE 3HAYCHHE.

KomnsroTepHoe TecTupoBanue

DJIEKTPUYECKUM 3JIEKTPOIIPUBOIOM HA3bIBACTCS:

3IIEKTPOMEXaHIIEeCKas CHCTEMa, YIIPABJICHHE KOTOPOH OCYIIECTBIACTCS C IPUMEHEHHEM MUKPOTIPOIIECCOPHON TEXHUKH
nro0ast cucreMa, mpeodpa3yroast MEKTPO3HEPTHIO B MEXaHHUYECKYIO SHEPTHIO

TEXHUYECKasi CHCTEMa, PeJHA3HAYEHHast JUIsl IPUBECHHS B JABMKCHHE Pa0OYMX OPraHOB MAIUH U YIIPABICHUS
TEXHOJIOTUUECKIMH MPOLECCAMH M COCTOAIIAS U3 IIEPEAATOUHOTO, IBUTATEIBHOTO, IPe00Pa30BaTENbHOTO, YIPABIAIOIIETO 1
MH()OPMAMOHHOTO YCTPOHCTB

TEXHUYECKasi CHCTEMa, PeoOpa3yromias AEKTPOIHEPTHIO B KaKOI-n00 Apyroi BUA SHEPIUU

TEXHUYECKasi CHCTEMa, B COCTaB KOTOPOH BXOAUT XOTs OBl OJIUH 3JIEKTPOIBUIATENb

B xakoM oTBeTe IpaBUIBHO yKa3aHBI yCTPOUCTBA, BXOISIINE B COCTAB AIEKTPONPHUBOIA?

3NIEKTPOJBUTaTEIbHOE YCTPOICTBO U pabodMil MEXaHU3M

3IIEKTPOABUTATENIBHOE YCTPOICTBO, pPaOOUMii MEXaHHU3M, YIIPABIISIOLIEE YCTPOHCTBO

npeoOpasyromiee yCTpOHCTBO, MEKTPOIBUIaTeNbHOE YCTPOHCTBO

npeoOpasyroliee yCTpOCTBO, HEKTPOIBUTATENFHOE YCTPOHUCTBO, MEPEIATOUHOE YCTPOMCTBO, pabOUYHii MEXaHU3M

B anexTpudeckuil kKaHan 3MEKTPONPUBOJA BXOIAT:
npeoOpa3oBarens

JBHUTaTeNb

HepeNaToyHoe YyCTPOHCTBO

cUCTeMa YIpPaBICHUS

BCE IEPEUHCIICHHBIE JIEMEHTBI

B anexTpudeckuil KaHan 3MEKTPONPUBOJA HE BXOIAT:
npeoOpa3oBarens

JBHUTaTeNb

HepeaToyHoe YyCTPOHCTBO

cUCTeMa YIpPAaBICHUS

BCE IIEPEUHCIICHHBIE JIEMEHTBI

Kaxoii BuI 311€KTpOIIpUBO/Ia HENB3S1 HA3BATh COBPEMEHHBIM:
BEHTUJIbHBII JIEKTPOIPUBOLL,

MIarOBbIA AIEKTPONPHUBOJL

AIIEKTPOTIPHBOJI HA OCHOBE aCHHXPOHHOTO ABHUTATENS ¢ (pa3sHBIM POTOPOM
JEKTPOIPUBO]] C MUKPOIIPOLIECCOPHBIM YIIPABICHUEM

JNEKTPONPUBOJ Mo cxeme kackas [llepbuyca

I'pynoBoii 31€KTPOIPUBOA — ITO 3IAEKTPOIIPUBOA, UMEIOLIMH. . .
OJIUH JJIEKTPOABUIATENb

JIBa DIIEKTPOABUTATENs

HECKOJIBKO 3JIEKTPOJIBUraTeNeH

IIpu paboTe 31eKTPUUECKOTO ABUTaTENs B PeXKHUME FeHepaTopa AIEKTPOMAarHUTHBIN MOMEHT SIBIISIETCS?




BpallaoUM
TOPMO3SIILIUM
HYJIEBBIM
AKTHUBHBIM
pEeaKTUBHBIM

Ecmu cootHOIICHNE QJICKTPOMAarHuTHOTO MOMEHTA JABUTATECIII U MOMCHTA CTATHYCCKOTO COIIPOTUBIICHUA MI[ > MC, TO:
OJIEKTPOABUTATEIIb TOPMO3UTCH

QJICKTPOABUTATEIb HECTIOABUIKCH

QJICKTPOABUIATECIIb BpaIlacTCs C MOCTOAHHOIO JacToToM BpalcHus

OJIEKTPOJABUTATEIIb PA3TOHACTCA

QJIEKTPOJABUTATEIIb BTATUBACTCA B CHHXPOHU3M

IIpu yckopeHHH 3IEKTPOIIPHUBO/Ia 3HAUEHHE TUHAMHYECKOTO MOMEHTA Oy/IeT:
Mpaus > 0

Mpaun =0

Mpaun <0

Mpauna >Mc

Mpun <Mc

IIpu 3amenneHnH ANEKTPONPUBOAA TUHAMHYECKUI MOMEHT IIPUHUMAET:
Mpaus >0

Mpaun >Muom

Muana <MHom

Mpauna >Mc

M <0

AKTHBHBI MOMEHT COIIPOTUBIICHUS Ha Bay JBUraTelsl B AIEKTPONPUBOJE XaPAKTEPU3YETCS TEM, UTO:
MOMEHT COIPOTUBIICHUS JIMHENHO 3aBUCUT OT YACTOTBI BPAILEHHs JBUraTeIs

MOMEHT COIIPOTUBIICHUS SBIISIETCS KBaJApaTHYHON (DYHKIMEH 4aCTOTHI BPAILICHUS

MOMEHT COIPOTUBJIEHUS HE 3aBUCUT HU OT BEIMYUHBI CKOPOCTH, HA OT HalpaBJICHUs BPALIECHUS IBUTATEIS
MOMEHT COIPOTHUBIIECHUS HE 3aBUCHUT OT BEJIMYUHBI CKOPOCTHU, HO 3aBUCUT OT HAIIPABIICHUS BPAILCHUS
MOMEHT COIIPOTUBJIEHUS HOCUT CIy4alHbII Xapakrep

AKTHBHBIE MOMEHTHI MOTYT OBITh KaK JBMKYIIIHMH H......
TOPMO3HBIMU

BpaIlAOIUMHU

YCKOPHUTENbHBIMU

HE MOJBUKHBIMU

HET NPaBUIbHOTO OTBETA

PeakTuBHBIE MOMEHTBI BCET/Ia HANIPABIICHBI
HNEPIEHIUKYIIIPHO

IIPOTHUB BUKEHHUE

HE UMEET HalpapleHHUE

MOXET UMETb JIF000€e HallpaBJIeHHE

HET [IPaBUJIBHOTO OTBETA

Paboueif TOUKO# Ha MEXaHWYIECKOH XapaKTEePUCTHKE AJIEKTPOIBUTATENs Ha3bIBACTCS

TOUYKA [IEPECEUCHHUS] MEXaHUUECKON XapaKTEPUCTUKH JBUraTelsl ¢ OCbI0 OpAUHAT

TOYKA IepeceyeHHs] MEXaHMIECKOH XapaKTepHUCTHKH JBUTATEIIS C OCBIO a0CIHCC

TOYKa, COOTBETCTBYIOILAsI HOMUHAJIbHOMY MOMEHTY JIBUTATEIs

TOUYKa, COOTBETCTBYIOILAsl HOMUHAJIbHOM YaCTOTE BPALLCHUS IBUTATEIIS

TOUKA MEPECEeUCHUs] MEXaHNIECKON XapaKTepUCTUKH JBUraTeNs C XapaKTePUCTUKON Harpy3KH

MexaHnueckast MOIITHOCTH IEKTPONPHUBOJIA OMIPEACIIIETCS KaK:

MPOM3BEICHHE YACTOTHI BPAIIICHNS HA MATHUTHBIN [TOTOK IBUTATEIS
MPOM3BE/ICHHE AIEKTPOMATHUTHOTO MOMEHTA Ha YaCTOTY BPAILCHHS ABUTATEIS
MIPOU3BE/ICHIE HANPSDKECHUS CETH HA YacTOTY BPAILCHHS IBUTATEIIS
MPOU3BEICHHE dJIEKTPOMAarHUTHOTO MOMEHTA Ha TOK IMIAaBHOH IIETTH TBUTATEIIS
NPOM3BE/ICHHE HAPSDKCHUS CETH Ha TOK [NIABHOM ISTTH TBUTATEIsS

Jle6enka mogauMaet rpy3 Maccoi 7500 kr co ckopocThio 1,1 mM/c. JIBATaTeNh TIPU 3TOM BpaliaeTcsi co CKOpocThio 680 06/MuH.
Onpenenuts NPUBEICHHBI MOMEHT UHEPIUH MpUBOAa, eciu JaB=1,2 kr*m2; J6=4 krem2; D6=0,35 m.

1,231

3,02

117,1

3,34




IIPAaBUJIBHBIA OTBET OTCYTCTBYET

Onpenenuts, 9TO MPOUCXOTUT C JIBUTATEIIEM, €CITH MOMEHT, pa3BUBacMEIi ABHUTaTeneM paseH 125 H*M, a MomeHT padodeit
mamael MpM=1290 H*wm. [lepenarounoe uncio pexykropa 12. KITJ] mexanmsma 0,86.

CKOPOCTD JIBUTaTelNs yBEIUUNBACTCS

JIBUTATEJIb IBUXKETCS C MOCTOSTHHON CKOPOCTHIO

CKOPOCTb JABHUTaTENsI YMEHBIIIACTCS

JKecTkocTh MEXaHUYECKOM XapaKTCPpUCTHUKH — 3TO
CTCIICHb U3MCHCHUS CKOPOCTHU INPHU U3MCHCHUH MOMCHTA
CTCIICHb U3MCHCHHSA TOKA P UBMEHCHUN MOMEHTA
CTCIICHb U3MCHCHNSA MOMCHTA IPU UBMECHEHUU CKOPOCTHU
CTCIICHb U3MCHCHUSA MOMCHTA ITPU USMCHCHHUHU ITIOTOKa
CTCIICHb U3MCHCHMA TOKA TP U3MEHCHUH ITOTOKa

MexaHunuecKkas XapakTepUCTHKa IBUTATENS MOCTOSHHOTO TOKA MOCIE0BATEILHOTO BO30YKICHHS
MSTKast

JKeCTKast

a0COJIFOTHO KeCTKas

a0bCOJIFOTHO MSTKas

MexaHnueckas XapakTepUCTUKa CHHXPOHHOTO JABUTATENS SBISIETCS:
MSITKOM

a0COIIFOTHO MSTKOI

JKECTKOH

a0COJIFOTHO »KECTKOM

Onpenenuts MOMEHT, pa3BUBAEMBIi JBUraTelIeM paBeH, HeOOXOIUMBIH [ oOecTiedeH s pa3roHa, eciu MOMEHT paboueil MaluHbI
Mpm=300 H*m. ITepenaTounoe uucio peaykropa 8. KIT/I mexanusma 0,6.

62,5 H¥*m

22,5 H*m

80 H*m

37,5 H*m

Ha cxombko m3MeHuTcst Mc, IpUBEACHHBIHN K Bally JIBUraTels, el npuMeHuTs pexykrop ¢ KIIJ[, mossimenHsM Ha 10 % ?
yBenuuurcs Ha 0,9

yMmeHbLuTes Ha 1,11

yMmeHbluTcs Ha 0,9

yBenuuures Ha 1,11

CKOPOCTB ABUTATEIIA PaBHA HYITIO
HCOOCTATOYHO JAHHBIX

Kak u3menurcs BpEMs ICPEXOJHOTO Ipo1ecca, €CJIn MOMCHT HHCPIIUH pa60qer0 OpraHa yBCJIIMYNUTCA BJIBOC?
YMCHBIIUTCA B JIBa pa3a

HC UBMCHUTCA

YBEIUYUTCA B IBa pasa

HC T1OCTAaTOYHO JaHHBIX

Mexannueckas XapaKTepUCTUKa JIEKTPOIPUBOJIA 3TO 3aBUCUMOCTD:
HaNpsDKEHUs OT TOKa [NIaBHOW Lienu

4acTOTBHI BPAIICHUS OT HAIPSKEHUS

JacCTOTHI BPAILlIEHUsI OT MOTOKA BO3OYXKACHUS

4acTOTHI BPAIlEHUs OT JIEKTPOMArHUTHOTO MOMEHTA

4acTOTHI BPaIllEHUs OT TOKA [JIaBHOW Lienu

Kaxue xapakTepHCTHKN MOXHO TOJIYYHUTh [P IUIAaBHOM PETryINPOBaHUH
€CTECTBEHHYIO

HCKYCCTBEHHBIE

(uznyeckue

BBILLIE TIEPEUHCIICHHbIC

HET IPaBIIEHOTO OTBETA

TopMo3HbIe pexKUMBI ABUraTeNst IPEIHA3HAUCHBI JUIS:

TOJI/Iep KaHMSI TIOCTOSTHCTBA CKOPOCTH TIPH aKTHBHOM Mc

yAep>KaHUS B HEMIOJBIKHOM COCTOSHHN MEXaHH3Ma, OJBEPKEHHOTO JEHCTBHIO aKTUBHOTO Mc
YMEHBLIEHUS] CKOPOCTH IIPH OCTAHOBKE




aBapUIHOTO OCTAaHOBA IEKTPONPHUBOIA
BCE OTBETHI IPABHIIbHBIC

Kakoif TOpMO3HO# pexXnM ABISIETCS CAMBIM SKOHOMUYHBIM?
JUHAMHUYECKOe TOPMOKEHHE

TOPMOKEHHE TPOTHBOBKIIIOUEHUEM

TeHEPATOPHOE TOPMOKEHHE

JUHAMUYECKOE U TCHEPaTOPHOE TOPMOXKEHUE

Kak Ha3pIBaeTCs OCHOBHAS XapaKTEPHCTUKA JIBUTATEIS?
BHCIIIHSIS XapaKTePUCTHUKA

MEXaHUYECKasl XapaKTePUCTHKA

PEryIHpOBOYHAS XapaKTEPUCTHKA

Ileperpy3ouHast cmocOOHOCTH ABUTATENS ONPENeNseTcs Kak:
OTHOIICHHE ITyCKOBOTO MOMEHTa K HOMHHAJIBHOMY
OTHOIIICHHE MaKCHMAaJIbHOTO MOMEHTa K HOMHHAIEHOMY
OTHOIIICHHE ITYCKOBOTO TOKa K HOMUHAJIEHOMY

YeM xapakTepHu3yeTcs MIaBHOCTh PEryIUPOBaHUE
YHUCIIOM YCTOMYMBBIX CKOPOCTEH

YHCIOM YCTOMYUBBIX MOMEHTOB

YHUCIIOM YCTOMYMBBIX CHIT

YCTOMYMBOCTBIO 110 BCEM XapaKTEePUCTHKAM

HET [IPaBUIBHOTO OTBETA

Kakoit ¢pu3nueckuii 3aKoH JISKUT B OCHOBE IIPUHIUIA JEHCTBHS IBUTATENs IIOCTOSHHOTO TOKa?
3akoH Oma

3akoH Kupxroda

3aKOH 3JICKTPOMAarHUTHON WHIYKLHN

3aKkoH J[Koyms-JeHa

3aKOH JIEKTPOMATHUTHBIX CHII

3HaueHHE TOKAa KOPOTKOTO 3aMBIKAHHSI IBUTATEINS TIOCTOSIHHOTO TOKa HE3aBUCHMOTO BO30YKICHHS IIPH YMEHBIICHUH OTOKA
3HAUYUTENHHO YMEHBIACTCS

ocTaeTcs MOCTOSHHBIM

YBEIUYHUBAETCA

HE 3aBUCHUT OT IIOTOKA

MPaBUJIbHBIM OTBET OTCYTCTBYET

Kak u3MeHseTcs 4acToTa BpalleHNUs ABUIATells IIOCTOSHHOIO TOKA HE3aBUCHMOT'0 BO30Y)KICHHS IPH 0OpBIBE 0OMOTKH
BO30YyXIeHU?

4acTOTa BPAIEHUsI PE3KO YMEHbBIIACTCS

YaCTOTA BPALLCHHS PE3KO BO3pacTaeT

JABHUIaTClIb OCTaHaBJIMBACTCA

JacToTa BpallCHUSA HEC U3MEHIACTCA

JUIsL OTBETA Ha BOIIPOC HE XBATACT JaHHBIX.

Yro mpon3oiier ¢ paboTarONIMM IBUTATENIeM IOCTOSHHOTO TOKA ITPH M3MEHEHHH HANPaBJICHNS TOKA B LIETH SKOPS?
JABUTATCIIb OCTAHOBUTCS

HUYEro B paboTe IBUTATEN HE U3MEHUTCS

HaHpaBJ‘IeHI/Ie BpaIJ_IeHI/IS[ N3MCHUTCA HA HpOTPIBOl'[OJ'[O)KHOC

JIBUTATENb MOUJET B pa3HOC

[Ipy1 TOCTOSIHHOM HANpPSDKEHUH MTUTaHUSI ABUTATENsl HOCTOSIHHOTO TOKA IapaJuIelIbHOTO BO30YK/ICHUSI MArHUTHBIH IIOTOK
BO30Y)KIECHHS yMeHbIIIICS. Kak M3MeHUTCS YacTOoTa BpameHUs?

YBEIUYHUTCSA

OCTaHETCs OCTOSIHHOM

YMEHBILIUTCS.

B kakom ciydae qBUraTenab HE3aBUCUMOTO BO30YKICHHUS MOXKET MONTH B pa3HOC (PE3KO BO3pacTaeT yacToTa BpaleHus)?
HpH 0OPBIBE LIETHN SKOPSI HA XOJIOCTOM XOIy

TpH 0OpBIBE IIETTH BO30YKICHU

IpU YMEHBIIEHUH J0OaBOYHOTO CONPOTHUBICHHS B LIEMH SIKOPS

Kaxkoi#i ¢pu3ndeckuii 3aK0H JIOKHUT B OCHOBE IIPHUHIINIIA JCHCTBUS IBUTATEIS IOCTOSTHHOTO TOKa?
3akoH Oma
3akoH Kupxroga




3aKOH AJIEKTPOMarHUTHOM MHIYKLIUU
3akoH JIxoyns-Jlenna
3aKOH 3JIEKTPOMArHUTHBIX CHIT

3HadyeHue TOKa KOPOTKOI'O 3aMbIKaHUA ABUTATEJIA MIOCTOSAHHOI'O TOKa HE3aBUCUMOTO BO36y)KI[eHI/Iﬂ Ip1 YMCHBIIICHNHU ITOTOKA
S3HAYUTCIbHO YMCHBIIACTCA

OCTacCTCA IMMOCTOAHHBIM

YBEIINMYUBACTCS

HC 3aBHUCHUT OT IIOTOKa

HpaBHJ’ILHBIﬁ OTBCT OTCYTCTBYCT

Kak u3mensieTcst 4acToTa BpalleHUs IBUTATEIS TOCTOSIHHOTO TOKA HE3aBHCHMOTO BO30YXKICHUS TIPH 0OpbIBE 0OMOTKH
BO30YXKIACHU?

YaCTOTa BPALICHHUS PE3KO YMEHBILACTCS

YaCcTOTa BPAIICHHS PE3KO BO3pPACTacT

JIBUTATENb OCTAHABIMBACTCSI

4acTOTa BPAIICHHS HE H3MEHSIETCS

JUTSL OTBETA Ha BOIPOC HE XBATACT JAHHBIX

YTo mpou3oieT ¢ paboTarOIMNUM IBUTATENIEM TOCTOSHHOTO TOKA MPH W3MEHEHUH HANPABJICHUS TOKA B LICTH AKOPs?
JIBATATEIb OCTAHOBUTCS

HUYEro B paboTe IBUTATENS HE U3MEHUTCS

HaIpaBJICHUE BPAIICHUSI U3MEHUTCS HA MPOTHUBOIOJIOKHOE

JIBUTATEJb MIOUJIET B Pa3HOC

IIpu MOCTOSTHHOM HaNpPsHKEHUH NMUTAHUS ABUTATENs OCTOSIHHOTO TOKA MapajlieIbHOTO BO30YXIEHHUSI MATHUTHBIA MOTOK
BO30YKACHUS yMEHbIIWICA. Kak H3MEHHUTCS 9acTOTa BpalieHus?

YBEITUUUTCS

OCTAHETCS ITOCTOSHHOM

YMEHBIIUTCS

IIpu peocTaTHOM IyCKE aCUHXPOHHOT'O JBUraTeNs yCKOBOM MOMEHT:
YMEHBIIIACTCS

CTPEMUTCS K HYITIO

BO3pacTaer

ocraercs 0e3 u3MeHeHUs

MEHSETCS MaJIo

[ToueMy mycKOBOM MOMEHT aCHHXPOHHOTO JBUTATENIs IIPU BBEACHUU peocTaTa B (ha3HBIH pOTOP yBEIUIUBACTCS?
yBeJIMUUBAETCA HHIYKTUBHOE COIIPOTHUBIIEHHE POTOPa

YBEJIMUUBAETCS aKTUBHOE CONIPOTHUBIIEHHE pOTOpa

YBEIMYHMBAETCS aKTUBHAS COCTABIIIOILAsl POTOPHOTO TOKa

YMEHBILAECTCSL POTOPHBII TOK

Kak u3menurcs neperpy3ovyHas CIIOCOOHOCTH ACUHXPOHHOT'O ABUIaTCIIs MPU BBEACHHUH pCOCTAaTa B LICIIb pOTopa‘?
YMCHBIIUTCA

HC UBMCHUTCA

YBEIUYUTCA

JJIA OTBETAa HEAOCTATOYHO JAHHBIX

Kak u3menuTcs Tok, noTpebiasieMblii aCHHXPOHHBIM JIBUTATEIEM U3 CETH, IIPH YMEHBIICHUH TTOIBEICHHOTO HANIPSDKEHUS U
HEU3MEHHOM MOMEHTE Harpy3KH Ha Baiy?

JUIS OTBETA HEJIOCTATOYHO JAHHBIX

YBEITUUUTCSA

YMEHBIIUTCS

HE H3MCHHUTCS

Kaxk BBecTn aCI/IHXPOHHHﬁ ABUTATCIIb B PEXKUM I'CHEPATOPHOT'O TOpMO)KeHI/IH?
YBCIUYUTH aKTUBHOC COITPOTHUBJICHUEC POTOPpa

YMEHBIIUTH YUCJIO MMap MOJIOCOB 00MOTKH craTropa

TMOHU3UTH MOABCACHHOC HAIPAKCHUEC

MOHU3UTH YaCTOTY MOABCACHHOI'O HAIIPSIYKCHU S

Kak m3meHHTCS TOK B 0OMOTKE pOTOpa ACHHXPOHHOTO IBUTATeNsl IPU YBEIHUCHUH MEXaHUYECKOH Harpy3Ku Ha Baly?
YBENUUUTCS

HE U3MEHHUTCS

YMEHBIINTCS

C kaKxoil ienbio Ha POTOPE CHHXPOHHOTO JABUTATENs HHOT/A Pa3MEIlaloT JOMOIHUTENbHYI0 KOPOTKO3aMKHYTYI0 OOMOTKY?




JUISl YBEJTMUEHHUS BpAILlAIOLEro MOMEHTa
JITISL 3aITyCKa JBUTATENs
JUTSL pEeryIUpOBaHUSI CKOPOCTH BpAIICHUS

IIpu perymupoBaHUU YaCTOTHI BPAIICHNSI MATHUTHOTO MOJIs N1 aCHHXPOHHOTO JIBUraTellsl ObLIH OTYYCHBI CICAYIOIINE BETUYHHBL:
1500; 1000; 750 06/muH. Kakum criocoO0oM OCYIIECTBIISIIOCHh PETYIUPOBAHNE YACTOTHI BPAIICHUS?

W3MEHEHUEM YaCTOTHI MUTAIOIIETO HATIPSKEHUS

W3MEHEHUEM YHcia nap TMOJII0COB

MU3MCHCHUEM COIPOTHUBIICHHUS CTaTopa

W3MEHEHUEM COTIPOTHUBIICHHS POTOpa

Yemy paBHa MEXaHUUYCCKasi MOIHOCTh B ACHHXPOHHOM JIBUraTelle PU HEMOABMKHOM poTtope (s=1)?
Pmex=0
Pmex>0
Pmex<0

YkakuTe He0OXOJMMBIC U TOCTATOYHBIE YCIIOBHS BOSHUKHOBEHHS BPAIAIOIIETO MOMEHTA B ACHHXPOHHOH MaIlliHe.
HaJIIHe TOKOB B 0OMOTKaxX cTaTopa

HaJIMYHe TIOTOKA PaCCesHUS

3aMKHYyTas LIelb OOMOTKH POTOpa

HEepPaBEHCTBO CKOPOCTEH BpalieHUss MArHUTHOTO TIOJIS CTaTOPa M POTOpa

HaJIM4Me BPALIAIOIIErocs MAarHUTHOTO OIS

5.4. MeToauka olleHKH OCBOEHUs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

OreHka KypCcOBOTO IIPOEKTa ABJISETCSA KOMITIEKCHOH. [Ipu 3TOM yunuThIBaroTCS ciaemyromue GakTophl: aKTyalbHOCTh BEIOpaHHON
TEMBI; JIOTUYHOCTh METOJJMKH pacyeTra; CBOOOJHOE BIaJEHHE METOANKOMN pacuera; KyJIbTypa o(pOpMIICHHS MOSCHUTEIBHOM
3aITUCKH; CaMOCTOSATEIBHOCTE BEIBOJIOB. Bce 3T0 CyMMUpYeTCs B HITOTOBYIO OICHKY.

OreHKa pe3ynbTaToOB 3aMIUTH KyPCOBOTO IMIPOEKTA OCYIIECTBISAETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOILIOY,
«YHOBJIIETBOPUTEIILHOY, KHEYIOBJIETBOPHTEILHO).

OLeHKa «OTIMYHO» BBICTABIIETCS, KOTIa paboTa COAEPKUT IPaMOTHO U3II0XKEHHYIO PACUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacueTax, JIOTHIHBIM H IOCIICOBATEIHLHBIM H3JI0KEHIEM MaTepraa B MOSCHUTENBHON 9acTH. [Ipu 3amure
paboTh! 00yJaromMiics MOKA3bIBAET TIIyOOKHUE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO OTIIEPUPYET PACUETHBIMHU JAaHHBIMHU; JIETKO
OTBEYACT Ha ITOCTABJICHHBIC BOIPOCHI.

OneHKa «XOPOII0» BEICTABIACTCS, KOTAA paboTa COEPKUT IPAaMOTHO H3JIOKEHHYIO PACUeTHYIO 0a3y, XapaKTepHU3yeTCs
OTCYTCTBHEM OIIMOOK B pacueTax, IOTHIHBIM H HOCJICI0BATEIBHBIM H3JI0KEHIEM MaTepHala B HOSACHUTENbHON yacTh.[ | [Tpn
3amuTe paboThl 00YYaIOIIMNACS MOKA3bIBAET 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTpyAHEHUI OTBEYAET HA MOCTABIICHHbIE
BOIIPOCHI.

Or1eHKa «yIOBIETBOPUTEIRHOY» BEICTABIAETCS, KOT/Ia padoTa COIEPIKUT PACUeTHYIO 0a3y, XapaKTepu3yeTcs HATHIHEM OTIEeITBHBIX
ommbok B pacderax. [Ipu 3amure oOydaromuiics NposBIseT HEYBEPEHHOCTD, TOKa3bIBACT C1aboe 3HAHUE BOIIPOCOB TEMEBI, HE 1aeT
HOJIHOTO, apTYMEHTHPOBAHHOTO OTBETA HA 331aHHBIC BOIPOCHI.

OneHKa «HEYIOBIETBOPUTEIHHO» BBICTABIIAETCS, KOT/Ia paboTa HE COAEPKUT PacUETHYIO 0a3y, HE OTBEYaeT TPEOOBAHMSM,
M3JI0’KCHHBIM B METOIMYECKUX YKAa3aHHIX, UIMECT 3HAUNTENIbHbIC OMMMOKY B pacdeTax. [Ipu 3ammre o0ydaromuiics 3aTpyqasaeTcs
OTBEYaTh Ha IIOCTaBJICHHBIE BOIIPOCHI 110 TEME, HE 3HAET TEOPHHU BOIIPOCA, IIPH OTBETE JOIMYCKAET CYIECTBEHHBIC OLINOKH.
[TpoxoskieHre KOHTPOJIBHOTO MEPOIIPHUATHS 110 3AIIUTE KyPCOBOTO IIPOEKTa CUUTACTCS BHIITOJHEHHBIM YCIICIITHO, €CIIH TIPH €T0
OIICHWBAHMH TTOJTyYeHA OIICHKA HE HIDKE «YOBIECTBOPUTEIHHOY.

Kputepun onieHuBaHus OTBETa Ha SK3aMEHE

Or1eHKa «OTIIIMYHOY BBICTABISIETCS, KOTAA 00YJaroMHiCs AEMOHCTPHPYET CHCTEMHBIE TEOPETHYECKUE 3HAHNUS, BIIaIeeT
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHBIE BBIBOBI M 0000IIECHNS, IPHBOAUT IIPUMEPHI, TTOKa3bIBacT CBOOOTHOE BIIaICHHE
MOHOJIOTHYECKOW PeUbl0 M CIOCOOHOCTD OBICTPO PearupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOII0» BBICTABIISACTCS, KOTAa 00yJaromuiicss JTeMOHCTPUPYET POYHBIC TEOPETHUECCKHE 3HAHUS, BIAJEET
TEPMHUHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHEIE BEIBOBI H 0000IICHNS, IPHBOANT IIPUMEPHI, HO TIPH 3TOM JIeJIaeT HeCYIECTBEHHEIC
OIIHOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTENBHO WU IIPU He3HAYUTENIFHOM KOPPEKIIUH IIPEHOoAaBaTeNeM.

OLeHKa «yJOBIETBOPUTEIBHOY» BBICTABIISICTCS, KOTAA 00ydaromuiicss HerlTyOOKHe TeOpeTHIeCcKUe 3HaHMs, IPOSIBISIET c1abo
c(opMUpOBaHHBIC HABBIKM aHAIIM3a SBICHHUH W IPOIECCOB, HEOCTATOYHOE YMEHHUE JeIaTh apryMEHTHPOBAaHHEIC BEIBOJIBI U
HIPUBOIMTE IPUMEPHI, TOKA3bIBAECT HE JOCTATOYHO CBOOOAHOE BIIaJICHHUE TEPMUHOIOTHEH, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0XKEHHUS, IeNIaeT OLIMOKHU, KOTOPbIE MOXET UCIIPABUTh TOJIBKO IPH KOPPEKLIUH TIPEo1aBaTeIeM.

OLeHKa «HEYJOBIETBOPUTENHHO» BBICTABIISICTCS, KOTAA 00yJaromuiicss JeMOHCTPUPYET HE3HAHUE TEOPETUIECKUX OCHOB IIPEAMETa,
HE yMeeT JelaTh apryMEHTHPOBAaHHbIE BEIBOIBI U IIPUBOIUTH IIPIMEPHI, HE BIIaJIeeT TEPMHUHOJIOTHEH, IPOSBIISET OTCYTCTBHE
JIOTUYHOCTH U MOCEA0BATENbHOCTHIO U3JI0KECHUS, AENAeT OMIMOKH, KOTOPbIe He MOXKET UCIIPABUTh AaXe MPH KOPPEKIIUH
HpETIo/IaBaTeleM.

ITpoxoxeHne KOHTPOIBFHOTO MEPONPHUSATHS 10 CAaYe SK3aMEHa CUATACTCS BBIIOJHEHHBIM YCIEIIHO, €CIU TIPH €T0 OICHUBAHUH
MOJydeHa OIEHKA HEe HIXKE «YTIOBICTBOPHTEIHHOY.

ITpu noBeneHuyn sK3ameHa B GopMe KOMIBIOTEPHOTO TECTUPOBAHMS KPUTEPUSIMHU OLIEHKU SIBIISIOTCS:

«otian4HO»: moxydeHue ot 70 1o 100 % 0aiioB 1o TecTy npu BHINOIHEHUN TECTa 33 PEIIaMEHTHPOBAaHHOE BpeMst

«XopoIioy: moxyderne ot 51 10 69 % 0ayuIoB 1Mo TECTY MPH BHIMTOJIHEHUN TECTA 32 PETJIAMEHTHPOBAHHOE BPEeMsI
«YIOBIETBOPUTETBHOY: MonydeHue ot 31 10 50 % 6amioB 1o TecTy IpH BEIIOTHEHUU TECTa 32 PErTaMEHTHPOBAHHOE BpeMs
«HEYJIOBIETBOPUTENBHOY: MoNTydeHne Hike 30 % 0ansoB 1o TecTy NpH BBIIOIHEHUH TECTA 3a PErIaMEHTUPOBAHHOE BpEMs




6. YHEBHO-METOJJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

Bubauoreka

W3maTensCcTBO, TO, AI1. aapec

JI1.1 | Onuwenko I'.B. DJEKTPUUYECKUN TPUBOI; Mocksa: U1 «Axkagemusi», 2008,
Y4eOHUK
JI1.2 | XKynossu B.B. OCHOBBI HoBocubupck: HI'TY, 2014,
AIEKTPOMEXAHNIECKOTO http://biblioclub.ru/index.php?
npeoOpa3oBaHus SHEPTUH : page=book&id=435979
yueOHUK
JI1.3 | Onumenko I'.b. Teopus anexTponpuBoa: Mocksa: UTHOPA-M, 2017,
y4eOHUK
6.1.2. Jlono/iHUTE/IbLHAS JIUTEPATYPa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka W3pnaTenbcTBO, TO, 371. anpec
JI2.1 | Kucapumos P.A. DNEKTPONPHUBOI; CIIPABOYHHK Mocksa: UIT "PaguoCodr", 2011,
JI2.2 | Mockanenko B.B. DNEKTPUYECKUI TPUBOJI: Mocksa: Beicmias mkona, 1991,
y4eOHUK
JI2.3 | Hanunos ILE., Teopusi 3IEKTPONIPUBOAA : Mocksa , bepnun : lupexr-Menua, 2018,
BapeitiankoB B. A., y4eOHOEe TIocobue http://biblioclub.ru/index.php?
Poxxkos P.P. page=book&id=480141
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnunoTeka W3paTenbcTBO, TOI, 371. anpec
JI3.1 | Cenwuros I1.H., DNEKTPUYECKUI PUBOJI: Yensaounack: OO0 «YueOHast TEXHHKAY,
Kapremm M.A. 71a00PaTOPHBIA TPAKTHKYM 2005, ttps://lms.misis.ru;
www.nf.misis.ru
JI3.2 | Maxwupuna P.E. Pacuer u uccienoBanue Opck: OI'TH, 2009,
Pa30MKHYTBIX U 3aMKHYTBIX
CHCTEM DJICKTPOIIPHBOJIA!
MPaKTHKYM TI0 PEIICHHIO 3a/1a4
JI3.3 | Maxupuna P.E. ONeKTpUYECKUN IIPUBOJL! Opck: OI'TH, 2007,
OPaKTHKyM
JI3.4 | Coct. P.E.Maxupuna |Teopus snekrponpuBoaa: Opck: OI'THU, 2003,
METOIUYECKUE YKa3aHUs K
KypCOBOMY IPOEKTHPOBAHHIO
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJeKOMMYHHKALUOHHOH ceTu « AHTepHeT»
31 |LMS MOODLE http://moodle-nf.misis.ru/
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
IL.1 Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.2 [MATLAB & Simulink
I1.3 |Mathcad 14.0 University Classroom Perpetual
1.4 SimInTech
I1.5 |Scilab
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
N.1 | http://window.edu.ru/window/catalog - ennHOE OKHO TOCTyIa K 00pa30BaTeIbHBIM pecypcam;
N.2 | http://matlab.exponenta.ru/ - moapoOHbIe aBTOPCKKHE PYKOBOICTBA Mo mpoaykTaM MathWorks

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYHEHHE

Ayn.

Hasnauenue

OcHarnieHnne




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, antusupyc Dr.Web.

8. METOJAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCA

B npouecce n3ydeHns AUCUUILTHHEI BBLACISAIOT Ba BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyTUTOpHAas
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
oOyuaromumMucs paboTsl U T.11. Buzibl 3aganuii Uit BHEAyIUTOPHOH caMOCTOSATENBHOM pabOTHI, X COJEPKAHUE 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

3aHATHA 110 JUCHUIIIIMHE HAa TPAKTUYICCKUX, na6opaT0pH1>1x 3aHATUAX.




