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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 |Teopernueckue OCHOBBI NEKTPOTEXHUKH

2.1.2 | DAEKTPOTEXHUYECKOE M KOHCTPYKIIMOHHOE MaTepHAIOBEICHNE

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 | Maremaruueckoe MOICTUPOBAHUE B TEXHUKE

2.2.3 | O0was sHEepreTuka

2.2.4 | CunoBas 31EKTpOHHKA

2.2.5 | CucteMsl ympaBieHuUs IEKTPOIPUBOIOB

2.2.6 | OnekrpocHabXeHUE MPOMBIIIICHHBIX MPeIIPUsSTHIA

2.2.7 | ABTOMaTH3aIMs METAJUTYPTHUECKOTO TIPOU3BOJICTBA

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 | DnexTponpuBo] B TEXHOJIOTUIX

3. PE3YJIBTATBI OBYYEHMUI 11O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIETEHIIMAMH

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

3HaTh:

[TK-2-31 MeToauKH MPOEKTUPOBAHKSI COBPEMEHHBIX AJIEKTPOIIPHBOJIOB

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 meroas! ananuza u mojenupoanus cuctem TII-I, [TY-AJ, [TY-C/]

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

YMmerb:

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

OIIK-3: Cnocoben OCyHIE€CTBJIATH MOACIUPOBAHUE, AHAJIN3 H IKCIIEPUMEHTHI B LEJISAX ITPOBEACHHUA A€TAJTBHOIO
HCCJICA0BAHNA VISl PEIICHUA 3a1a4 B npod;eccuona.m.ﬂoﬁ OﬁﬂaCTl/l, HCIO0Jb30BATH METO/AbI AaHAJINU3Aa U MOACTHPOBAHUA
IEKTPUHICCKHUX uenei u AICKTPUIECKUX MAIINH

Ymern:

OIIK-3-Y1 onTuMu3upoBaTh CTPYKTYPY IEKTPOIPUBOIA

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

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 JIT.1 JI1.2 KM1 P1
"smexTponpusoaa’. OIIK-3-Y1 JI1.3J12.2
CTpyKTypHas cxema OIIK-3-B1 IIK- | JI2.3JI3.1
AJIEKTPONPUBO/IA. 2-31 TIK-2-VY1 JI3.2J13.3
Knaccugukarms TIK-2-B1 JI3.4
JIIEKTPOIPUBOJOB. €|
IlepcnexTuBHBIE
HaTIpaBJICHNs B IPUBO/IE.
/JTex/
1.2 Cxema 000011eHHOM 3 2 OIIK-3-31 JI1.2 KM1 P1
JIBYXTIOJIFOCHOUM MallliHBI U OIIK-3-V1 JI1.3J13.2
cUCTeMa ypaBHEHUI, OIIK-3-B1 IIK- | JI3.3JI3.4
onuchiBarolux e¢. Beigaua 2-31 TIK-2-Y1 21
3aJaHNs Ha KypcoOBOE T1IK-2-B1
npoekrupoanue. /I1p/
1.3 Oo6mue TpeOoBaHMS K 3 30 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 JIT.1JI1.2 KM1 P1
OJIHOMAaCCOBOW CHUCTEMBI. OIIK-3-Y1 JI1.3J12.2
Tunossle craTuyeckue OIIK-3-B1 IIK- JI2.3J13.2
Harpy3ku. OCHOBHOE 2-31 TIK-2-V1 JI3.3J13.4
YPaBHEHUE JIBHXKECHHUS TIK-2-B1 21
AIIEKTPOTIPUBO/IA.
CraTu4ecKuil pexxum padoThl
anexTponpusoa. [lonstue
00 )KECTKOCTH MEXaHUIECKUX
xapakrepucTuk. [lorsTue 00
YCTOMYHUBOCTH
YCTaHOBHUBIIETOCS
nemxenns. /JIex/
2.2 [IpuBenenue MOMEHTOB 3 2 OIIK-3-31 J1.1 KM1 P1
CTaTHYeCKOI Harpysku, OIIK-3-V1 JI1.3J12.1
MOMEHTOB WHEPLIUU U OIIK-3-B1 IIK- JI2.3J13.2
YIpYTUX 37eMeHTOoB. /I1p/ 2-31 TIK-2-VY1 JI3.3J13.4
[IK-2-B1 21
2.3 UccnenoBanue 3 2 OIIK-3-31 J.1 KM1 P1
MEXaHHYECKUX MEPEXO0THBIX OIIK-3-V1 JI1.3J12.2J13.
MIPOLIECCOB B OJJHOMACCOBBIX OIIK-3-B1 IIK- | 1J13.2J13.3
U ABYXMacCCOBBIX 2-31 I1IK-2-V1 J13.4
cucremax. /J1a6/ [1K-2-B1 21
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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/

40

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
OIIK-3-V1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
[1IK-2-B1

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

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

Ol

KM1

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

nsurareneM /J1ab/

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
I1IK-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/

30

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 OIIK-3-31 JI1.3J12.3J13. KM1 P1
rpouiecchl. Pacuersr OIIK-3-V1 2J13.3J13.4
3IEKTPOMEXAHNYECKHAX OIIK-3-B1 IIK- €]
MIEPEXO0IHBIX 2-31 I1IK-2-V1
npoueccos.[lyck nBurareneit [IK-2-B1
IIOCTOSIHHOT'O TOKa B CUCTEME
TII-J oT 3amaTumka
WHTEHCUBHOCTH.
[lepexonnsle npouecchl
ACUHXPOHHOTO
npusoza. /JIex/
4.2 Pacuer nepexonHbIx OIIK-3-31 JI1.3J13.2 KMI1 P1
MPOLIECCOB B OIIK-3-V1 JI3.3J13.4
3IEKTPONPUBOJIE OIIK-3-B1 ITIK- 21
IIOCTOSIHHOTO Y IIEPEMEHHOTO 2-31 TIK-2-VY1
Toka.Pacuer mycka ot ITIK-2-B1
3aJaTyuKa
nHTeHcHBHOCTU.Pacuer
MyCKa B CUCTEMaxX C
dbopcupoBkoii (Ha mpumepe
cucremsr I'-[1). /TIp/
4.3 UccnenoBanue nepexoHbIX OIIK-3-31 JI1.3J13.2 KM1 P1
MPOIIECCOB B ABUTATENE OIIK-3-Y1 JI3.3J13.4
MOCTOSTHHOTO TOKa. /J1ab/ OIIK-3-B1 IIK- €]
2-31 IIK-2-V1

I1IK-2-B1
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[TpuyrHBI BOZHUKHOBEHHS
MePEXOIHBIX MTPOLIECCOB.
DneKTpoMexaHnyecKas
MOCTOSTHHAS BPEMEHU H €€
(uzngeckuit

CMBICII. AHATUTUYECKHE
METOJIBI PACUETOB
MeXaHHUYECKHUX MEePEXOTHBIX
npoueccoB. [lepexonnsie
npoueccel npu M, Mc=const
u npu Mc=const, M tuHeliHO
3aBUCSILEH OT CKOPOCTH.
JlnHaMu4ueckast
XapaKTepUCTHKA
aJIeKTponpuBoja. Biausanue
3NIEKTPOMAarHUTHOW UHEPLIMU
Ha MIepeXOIHBIC ITPOIIECCHI B
OIl. DnexTpoMaruTHast
MOCTOSIHHASI BPEMEHHU.
ITpuyKHbBI BOZHUKHOBEHUS
KoneGaHmit BO BpeMs
MEePEXOIHBIX MPOLIECCOB.
DJEeKTPOMarHuTHbIE
TIepeXOTHBIC

npouecchl. BeimonHenue
KypCOBOTO
npoekra.lcnonb3oBanue
(hopcUpOBKH BO30OYKICHUS
re”epaTopa B cucteme - /.
[lepexonnsie npoiecchl B
HIIT HB npu
PEryaupoOBaHUU CKOPOCTH
TOKOM
B030yKaeHUs.OCOOCHHOCTH
JTMHAMHYECKIX
XapaKTEPUCTUK
ACUHXPOHHOT'O
KOPOTKO3aMKHYTOTO
nsurarens. Mcciienosanue
MePEXOIHBIX MPOLIECCOB B
ACUHXPOHHOM JIBUTaTelIe.
[Tepexonupie mporeccs
CHHXpOHHOTO mpuBoga. /Cp/
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OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
I1K-2-B1

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

KM1

P1

Pasnea 5. PerynupoBanue
KOOPIHHAT
3JIEKTPONPHUBOJA




5.1

PerynupoBanue MoMeHTa
(TOKa) ANEKTPONPUBOIA
MIOCTOSIHHOTO TOKa
HE3aBHUCHMOTO BO30YKACHHS
B 3aMkHyTOM cucteme TII-/1.
IMocnenoBarenpHas
KOppEKLUs KOHTypa
peryaupoBaHus TOKa Ha
npumepe cuctemsl TII - J1.
Koppekuus xkoHTypa
pErynupoBaHusl CKOPOCTH.
JByXxKOHTYypHas cucTemMa
PEryaHpoBaHUs CKOPOCTH
NIEKTPOIPUBOJIA
IOCTOSIHHOI'O TOKA.
Hacrpoiika konTypa
CKOpPOCTHU Ha MOJYJIbHBIN
ontumyM. Hacrtpoiika
KOHTYypa CKOPOCTH Ha
CUMMETPHUYHBIA ONTHMYM.
Cucrema IT4-AJl ¢
MOJOXKUTETBHON 0OpaTHOM
CBSI3BIO [0 CKOPOCTH.
YacToTHOE peryaIupoBaHue
CKOPOCTU aCHHXPOHHOTO
nsurarend. YactoTHoe
PEryIHpPOBaHUE CKOPOCTH
CUHXPOHHOI'O

nsurarens. /Jlex/

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

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

KM1

P1
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Pacuer nmapamerpos
PerynsaTopoB(ToKa, CKOPOCTH
U TOJIOXKEHUES) IPU
HOCJIEI0BATENBHOM
Koppekuuu B cucteme TII-

J Mp/

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

JI1.3]13.2
JI3.3J13.4
01

KM1

P1

53

Hccnenosanne cuctemsl TTI-
J. UccnenoBadue cCHCTEMBI
ITY-AZ. /J1a6/

OIIK-3-31
OIIK-3-V1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
[1IK-2-B1

JI1.3J13.1
JI3.2J13.3
3.4
€]

KMI1

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/

60

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

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

KM1

P1




Pa3znen 6. Duepreruka
3J1eKTPONpPHUBOAA

6.1 DHEpreTUYecKrue pexuMbl 3 2 OIIK-3-31 JI1.3J12.3J13. KM1 P1
paboTHI ITEKTPOIIPUBOIA. OIIK-3-Y1 2J13.3J13.4
Bananc mourHocTel 1 OIIK-3-B1 IIK- 21
SHEPreTUYECKHE 2-31 TIK-2-V1
XapaKTEPUCTHKU TIK-2-B1
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
pabortsr. /JIex/

6.2 Br16op u nmpoBepka 3 2 OIIK-3-31 JI1.3J12.3J13. KM1 P1
JIBUTATENs B pa3InYHbIX OIIK-3-Y1 2J13.3713.4
pexxumax pabotsl. Pacuer OIIK-3-B1 IIK- 21
SHEpPreTUYeCcKHX MoKa3aTenen 2-31 TIK-2-VY1
anexTponpuBoaa. OneHka [IK-2-B1
MOTEPb SHEPTUH MIPU ITYCKE,

TOPMOXKEHUU U
HOMHHATEHOM PEXHMax
pa6otsr. /TIp/

6.3 Omnpenenenue JOMYCTUMOTO 3 35 OIIK-3-31 JI1.3J12.3J13. KM1 P1
qucia BKIOYEHUH OIIK-3-Y1 2J13.3J13.4
ACHHXPOHHOTO JBUTATEINA C OIIK-3-B1 IIK- €)!
KOPOTKO3aMKHYTBIM 2-31 TIK-2-V1
potopom.BriOoOp nBHTraTENs TIK-2-B1
JUTSL CIICTSIIIETO TIPUBOIA.

Br16op aBurarens s
MIPUBOJIOB C MUKOBOM
Harpy3koi. [loTepu sueprun
MIPH TIEPEXOTHBIX MpoIieccax
B cucremax TII-JI. ITorepu
SHEPrUH B BEHTUIbHBIX
peoOpa3oBaTeNsx.
3aBeplIeHNe BHIIIOIHCHUS U
3alUTa KypcoBOrO
npoekra. /Cp/
6.4 /Ox3ameH/ 3 9 OIIK-3-31 JI1.1J11.2 KMI
OIIK-3-V1 JI1.3J12.1
OIIK-3-B1 IIK- | JI2.3J13.2
2-31 IIK-2-V1 JI3.3J13.4
IK-2-B1 21
5. ®OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, IK3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KontponsHoe I_I[f:{OBepﬂeMbIe B
KM MepOTIpUATHE AMKATOPbL OTPOCHI U1l HOATOTOBKU
KOMIIETEHITNH
KM1 DK3aMeH Borpock! k 3k3ameny

1. Onpenencuue “anmextponpuona’”. Kinaccupukanms
AIIEKTPOTIPUBOIOB IO XAPAKTEPUCTUKE IBHYKEHHUSI, TIO KOJIMIECTBY




JBHUTATENEH, 10 CTENeHH YIPaBIAeMOCTH U T.1. IlepcreKTHBHbIE
HalpaBJIeHHs B IPUBO/IE.

2. OcHOBHOE YpaBHEHHUE ABIKEHHS JIEKTPOIIPHBO/IA OTHOMACCOBOH
CHCTEMBI JJIsl TIOCTOSSHHOTO MOMEHTA HHEPIIHH.

3. IlpuBeneHre MOMEHTOB CTaTUUECKOl HArpy3KH, MOMEHTOB HHEPIHU
1 ’KECTKOCTEMN.

4. Bupl MOMEHTOB, JIEHCTBYIOUINX B JIEKTPOIIPUBOIE: ABHKYIIHNE U
TopMO3HBIe. THIIOBBIE CTATHYECKHE HATPY3KU: AKTUBHBIE — HATPY3KH
TPY30IOJbEMHBIX MEXaHU3MOB, YIIPYIUX Tel; PEaKTUBHBIE — HATPY3KU
CYXOT0, BA3KOTO ¥ CMEUTAHHOTO TPEHHMS, a TAKXKE BEHTHIITOPHAS
Harpyska.

5. Mexanuueckue nepexoHbie npouecchl. [IppunHbl BOSHUKHOBEHHUS
HEPEXOAHBIX MPOLECCOB. DIEKTPOMEXAHUYECKAS TOCTOSIHHASA BPEMEHH
1 ee pU3NUECKUil CMBICTT.

6. IloHsATHE O IMHAMHYECKON MEXaHHUECKON XapaKTePHUCTHKE.

7. CTpyKTypHast cXema U IepeiaTouHble (PyHKIMH 3JIeKTPOIpUBOAa
MIOCTOSTHHOTO TOKa 0e3 ydeTa e 0OMOTKH BO30OYXKICHNUS.

8. CTpykTypHas cxema ¥ IepeaTouHble (DYHKIIUH AIEKTPOIIPHBOAA
MOCTOSIHHOTO TOKA C Y4€TOM IeTTd OOMOTKHU BO30YKICHHUSI.

9. TopMO3HBIE PEKUMBI PAOOTHI IEKTPOIPUBO/IA C ABUTATENIEM
TOCTOSTHHOTO TOKA C HE3aBUCHMBIM BO30Y)KICHHEM.

10. PerymupoBaHue CKOPOCTH ABUTATENsI HOCTOSHHOTO TOKA
HE3aBHCHMOTO BO3OYXKJICHHS.

11. OcobenHocTH TIepexoMHBIX MpotieccoB B cucteme TIT — J1. TTyck
JIBUTATENICH TIOCTOSHHOTO TOKa OT 33a4aTYNKa HHTEHCHBHOCTH.
OmnpeneneHue MOCTOSIHHON 3aJaTYlKa HHTEHCHBHOCTH.

12. OcobOeHHOCTH TIepeX0IHBIX MpoleccoB B cucteme I - 1.
Hcnonp3oBanne GpopcupoBkr Bo3OYKIIeHHS TeHepaTopa. OnpeneneHne
ko3¢ dunuenTa GopcupoBKH IpH Imycke B cucreme I-/1.

13. Cxema 3aMeIlEHUs] aCHHXPOHHOT'O JIBUTaTeNsl U BHIBOJ ypaBHEHHs
ANEKTPOMEXAHIMIECKON 1 MEXaHNIECKOM XapaKTepUCTHKH ABUTATEIIS.
14. CtpykTypHas cxeMa aCHHXPOHHOTO JBUTATEN U 00J1acTh ee
MPUMEHEHHUS.

15. O600mmeHHast Teopyust MalIMH TPUMEHUTEIBHO K aCHHXPOHHOMY
JIBATATEITIO.

16. Jluneitnsle (17151 cTaTopa U poTopa) U (a3Hble Tpeodpa3oBaHUL
KOOPJHMHAT IJIsl aCHHXPOHHOTO JIBHUTaTENIs.

17. Crarnueckne XapakTepHCTHKH aCHHXPOHHOTO JIBUTATEINs B
JBUTATEIIEHOM U TOPMO3HBIX PEXKHUMax pabOTHL

18. lnnaMuueckoe TOPMOKEHUE ACHHXPOHHOTO JIBUTATENS C
HE3aBHCHMBIM BO30YX/CHHEM U C CAMOBO30YK/ICHUEM.

19. PerynupoBaHHe CKOPOCTH aCHHXPOHHOTO JIBUTaTENs

20. BnusiHME pa3MUyYHBIX 3aKOHOB YIIPABICHUS HA BHJ MEXaHUIECKUX
XapaKTePHCTHK.

21. IlepexomHBIE MTPOIIECCHl B ACHHXPOHHOM TIPHBOJIE.

22. CTpyKTypHas CXeMa CHHXPOHHOIO JIBUTATEI.

23. Oco0eHHOCTH NEPEXOTHBIX MPOLIECCOB B CHHXPOHHOM MPHUBO/IE.
24. O61mue CBeICHHsI O peryJIMpoBaHuy KoopauHat. OTianuue
peryaupoBaHAsA KOOPAMHAT OT H3MEHEHHs. Perynmposanue 1o
3aar0IeMy BO3JCHCTBHIO, OTKJIIOHEHHUIO U 110 BO3MYIIeHUI0. OCHOBHBIE
MOKa3aTeIH CiocoOO0B PErynupoBaHust KOOPJUHAT.

25. TlonsTHE O METO/AX CUHTE3a CUCTEM JIEKTPOIPUBOJIA: METOJIOM
MOCJIEe0BATEIbHON U NapalIeIbHOW KOPPEKLIUY.

26. CrangapTHbIE HACTPOUKHU PEryIUPYEMOTO MIEKTPOIPUBOA:
HACTpPOiKa Ha MOAYIBHBIN ONTUMYM M HACTPOIKa HA CHMMETPUYHBII
ONITUMYM.

27. PerynupoBaHrue MOMEHTA (TOKa) 3JIEKTPOIPHUBOAa TIOCTOSTHHOTO
TOKa HE3aBUCUMOTO BO30YKIeHHs B 3aMKHYyTOM cucteme TIT - 1.
Baenenne 00paTHOI! CBS3M (IIOJIOKUTENFHON W OTPUIIATEIILHOM) 110
TOKY.

28. TIlocnenoBarenbHast KOPPEKLHsI KOHTYpa PEryIMpOBaHHs TOKA
(momenrta) B cucteme TII - J1.

29. PerynupoBaHue CKOPOCTH AJIEKTPONPUBOA NOCTOSIHHOTO TOKa
HE3aBUCHMOTO BO30YXIeHHUS B 3aMKHyToH cucteme TII— ][] ¢
OTpULATENBHON 00paTHOMN CBA3BIO 10 CKOPOCTH.

30. /IByXKOHTYpHasi cUCTeMa PEryJInupoBaHus CKOPOCTU
3IIEKTPOIPHBOAA IIOCTOSIHHOTO TOKa. HacTpolika KOHTypa CKOPOCTH Ha
MOAYJIBHBIH ONTUMYM.




31. TpexKOHTypHas CUCTEMa PEryIuPOBAHUS CKOPOCTH
3NIEKTPONPUBOA OCTOSIHHOTO TOKA.

32. HacTpoiika KOHTypa CKOPOCTH HAa CHMMETPUYHBIN ONTHUMYM.

33. PerynupoBaHue MOJIOKEHHS 10 OTKIIOHEHUIO Ha IIPUMEPE
3NIEKTPONPUBOA OCTOSHHOTO TOKAa HE3aBUCHMOTO BO30OYXKACHHUS C
00paTHO¥ CBA3BIO.

34. PerynupoBaHue MOMEHTa aCUHXpOoHHoOro nBurarens. Cucrema ITY —
AJl ¢ ONIOXKUTENTBHON 0OPaTHOH CBSI3BIO MO CKOPOCTH.

35. PerynupoBaHue ckopocTH B 3aMkHyTOH cucteme [T - AJl.

5.2. IlepevyeHb padoT, BHINOJHAEMbIX N0 TUCHUTLINHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

[IpoBepsiembie
Kon Hassaune POBCP
AGOTh AGOTh HHIIKATOPBI Copnep:xaHue pabOTHI
p p KOMITETCHIIUH
P1 KypcoBoii mpoekt KypcoBoil mpoeKT UMEET 1IeIb0 OCBOEHHUE U 3aKpEIUICHUE 3HAHUH 110

TEOPUH IEKTPOIPUBOIA; OCBOCHHE PACIPOCTPAHEHHBIX METOIOB
pacyeToB 3JIEKTPOIPUBOIOB.

3amagaMul IPOKTHPOBAHUS SBIAIOTCS: Pa3BUTHE IPAKTHYECKUX
HABBIKOB I10 PacYeTy MEKTPOMEXAHNIECKUX CHCTEM; YMEHHUIT
CaMOCTOSTENbHO IPUMEHSATH MPUOOPETEHHBIE 3HAHUS IIPH PELLIEHUN
KOHKPETHBIX MH)KEHEPHBIX 3a/1a4; PAaCLIIMPEHHUEM ITPAKTUKU
MOJIB30BAHMUS YIEOHOM U CIIPABOYHOM TUTEPATYPOH; YIITyOIeHHEM
HABBIKOB I10 BHIITOJHEHHUIO U COCTABICHUIO TEXHUIECKON
JIOKYMEHTAIIHH.

OOBEKT [T TPOSKTHPOBAHHUS IEKTPONPUBOIA: MEXaHH3M
HEepEBIKEHIS TEIEKKH MOCTOBOTO KpaHa ¢ TIOBTOPHO-
KpPaTKOBPEMEHHBIM PeXHMOM paboTsl. Harpyska Mexanuzma
M3MCHSETCS B TCUCHUE IIMKIIA, BKIFOYaeT B ce0s pasroH 110 pabodeii
CKOPOCTH, BBINTOJTHEHHE pabOTHI Ha 3TOH CKOPOCTH, TOPMOYKEHHE U
BO3BpaT B HCXOAHOE MoJjoxkeHne. B mponecce paboTsl MexaHH3Ma
BO3HHUKAET HEOOXOJUMOCTb PETYIUPOBAHUS CKOPOCTH, OTPAHUUECHUS
Tpe/leNTbHBIX 3HaYeHUH MOMEHTA, OTPaHIMYCHUS YCKOPEHHS pabodero
oprasa.

Tema KypcoBoro npoekra: PazpaboTka peBEpCHBHOTO IEKTPONPUBOJIA
MIOCTOSIHHOT'O TOKa.

VcxonHble TaHHBIE HA TPOSKTHPOBAHUE BKIIFOUAIOT CIICTYIOIINE
JAHHBIC: Macca MEXaHMW3Ma, Macca Ipy3a, CKOPOCTh JBIDKEHUS C TPY30M
(6e3 rpy3a), momycTUMOE yCKOpeHHe ¢ Tpy3oM (0e3 rpysa) u ap.
PacueTHO-TIOsICHUTETBHAS 3aITICKa KYPCOBOTO MPOCKTa JTOJDKHA
COJIePKaTh:

TuTynbHbIA TUCT

3agaHue Ha KypcOBOW IPOEKT

Copaepxanue

Bsenenue

Pacyernas yactb, B KOTOPYIO BXOAUT:

Onucanue pabouei MaIuHbI

TpeboBaHMs, MPEeABABIAEMBIE K AIICKTPOTIPHBOLY

Pacuer ynpoiieHHO# Harpy304HOW AUarpaMMbl U NpeBapUTENbHbIN
pacuer MOLHOCTH JBUraTes

Be160p anekTpoaBUTaTENS M PEAYKTOpa

Pacder npuBeeHHBIX CTATHYECKIX MOMEHTOB I MOMEHTOB HHEPIIUU
IIpenBapuTenbHas NpoBepKa ABUTATENS 10 HATPEBY

Pa3paboTka 3aMKHYTOH CHCTEMBI JIEKTPOIPHUBOA

IIpoBepka »IEKTPONPHUBOA TTO TPOU3BOAUTEIBHOCTH; IO HATPEBY H MO
Meperpy304Hoil CiocCOOHOCTH

3aKioueHune

CIHICOK HCII0JIB30BaHHBIX HCTOYHHUKOB

IIpunosxenus

5.3. OuneHoYHbIE MAaTEPUAIbI, HCIIOJIb3Ye

Mbl€ /IS K3aMeHa (onucaHue OWJIeToB, TECTOB M T.II.)

DK3aMeHAIMOHHBIN OUJIET 10 JUCHUILIMHE BKIIOYAET B ce0s

JBa TCOPETUYCCKUX BOIPOCHI U 3aJady 10 TEMaM, U3JI0KCHHBIM B 4

paznene ganHoit PIT/]. bruiers! xpansrTcs Ha kadenpe H YTBEpKICHHI €€ 3aBEAYIOIINM.

IIpumepsl 3a1a4 Ha SK3aMEH:
3amauva 1
Jyis iBUTATENS IOCTOSIHHOTO TOKA C HE3aBUCUMBIM BO30YK /T

€HUEM C HOMUHAILHBIMHU JaHHBIMHA: PHOM=9 KBT; UsnoM=220 B;

LrroM=48 A; nHOM=900 06/muH; Ra cym=0,348 Om. PaccunTarh mycKOBBIE COIPOTHBICHUS AJIs1 HOPMAIBHBIX YCIOBHUIT ITyCKa.
Yucno crynenei BEIOpaTh caMoCTOATENBHO. II0CTpOUTH MycKOBYIO AMArpaMMy IpH CHIKEHHH HanpsikeHus Ha 15%.




3aznaua 1. [l acHHXPOHHOTO JIBUTaTeNs ¢ ()asHBIM POTOPOM CO CIIEAYIOIIMMH HOMUHAIBHBIMU AaHHBIMH: PHOM=30 kBT;
Unom=380 B; nHoM=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 rpanchopmannu HanpspkeHus ke=1,41 paccunTate ¥ HOCTPOUTH MEXaHUYECKHE U
JNIEKTPOMEXAHUUECKUE XapaKTEPUCTUKH IPH HOMUHATBHOM HaMpsKEHUU CETH U MPU CHIDKeHUH HanpshkeHus Ha 20 %. Crnenats
BBIBOJI O BO3MOXKHOCTH PabOThI aCHHXPOHHOTO JBUTATEINs ITPU MOHIKEHHOM HANPSHKEHNH.

3amaga 2. /Iyt aCHHXPOHHOTO JBHUTaTeNs ¢ (ha3HBIM POTOPOM CO CIEAYIOIIMMH HOMHHAIBHBIMU JaHHBIMU: PHOM=22 KBT;
Unom=380 B; nHoM=965 06/mun; I1nom=55 A; r1=0,19 Om; x1=0,31 OM; I2HOM=61 A; E2HOM=225 B; 12=0,066 OM; x2=0,23
Owm; ko3¢ uIeHT TpaHchopManuy HarpsHKeHUs ke=1,6 pacCUuTaTh U MOCTPOUTH E€CTECTBEHHBIC MEXaHIMIECKYIO H
3NIEKTPOMEXAHNYECKYIO XapaKTEPUCTHKU U OMPEACIIUTH BEIMYNHY ITyCKOBOTO COIPOTHUBIICHUS I 00ECIIeUeHHsT HOPMAaJIbHBIX
yc0BUH mycka 6e3 Harpy3KH.

3amaga 3. ACHHXpOHHBIH ABHTaTeNh ¢ NHOM=585 00/MuH 1 f1HOM=50 't paboTtaer B cetu ¢ f2=60 I'u. [TocTponTs MeXaHHIECKHE
XapaKTepUCTUKH MPUBOA, €CIIU IPU HOMHUHAIBHBIX NapamMeTpax npusoaa Mkp/Muom=2,8. OnpenenuTs BO3MOXKHOCTh PabOTHI C
HOMHUHAJIbHON Harpy3Kou.

3amauda 4. CocTaBUTh JTMHEAPU3OBAHHBIC CTPYKTYPHBIE CXEMBI ITPeoOpa30BaHusl SHEPTUH TP MUTAHUU ACHHXPOHHOTO JIBUTATEIIS
tina MTKH 411-6 ot cetn 1 oT uctounrka Toka. PHoM=27 kBT; Ulaom=380 B; nHoM=915 06/mun; KI1/] 82,5 %;
cos®UuomM=0,82; Mkp=765 H*M; r1=0,219 Om; x1=0,2710m; 12°'=0,328 Om; x2'=0,346 Om; J=1,9 xr*m2. Tok xoJ0cTOrO X012
10=30,8 A.

3amada 5. J{ns snekrponpuBoa, padoTaroiero B cucreme I'-J] HOCTPOUTh MEXaHHUECKYIO XapaKTEePUCTHKY, IPOXOIAIIYIO Yepe3
Touky nc=60006/muH; Mc =0,78*Muom. [lanusie nuratens [1-71: PHomM=32 kBT; Unom=220 B; Inom=218 A; nHom=1500 00/MuH;
Ra+Ran=0,074 Om.Jannbie renepatopa [1-82: PHomM=35kBT; Unom=230 B; Tnom=152 A; nHom=145006/muH; Ra+Ran=0,0863
Owm; Rosn=27,2 Om; loBa.HOM=06,76 A.

3agaga 6. OnpesenuTh BSIMYMHY ITyCKOBOTO aKTUBHOTO COMPOTHBIICHHS, BKIFOYAeMOTO B IIEIIb CTATOPa ACHHXPOHHOTO IBUTATEIIS
C KOPOTKO3aMKHYTHIM POTOPOM JIJIsl YMEHBIIICHHUS ITyCKOBOTO TOKA. J[BUTATENb UMEET CICAYIOIINE HOMUHAIBHBIC TAaHHBIC:
Prom=16 kBt; UnomM=380 B; [nomM=39,6 A; nHoM=685 06/mun; Mkp/Muom=3,3; Mnyck/Muom=3,1; Inyck/ITnomM=4,8;
cos®UnHoM=0,76; cos[Tmyck=0,71; r1=0,271 Om.

3agaua 7. JIng gBurartens MNOCTOSIHHOTO TOKa ¢ He3aBUCUMBIM Bo30yxaeHrneM tuna JI1-31 ¢ HoMuHanbHeIMU JaHHBIME: PHOM=8,5
kBt; Unom=220 B; [nomMm=47 A; nnomM=870 06/muH; Racym= 0,423 Om onpeneuTh BEIMIHHY J00aBOYHOTO COTPOTHUBIICHUS,
BKITFOYAEMOTO B LIETh SKOPS ISl OCYIIECTBIICHHUS JHHAMHYECKOTO TOPMOXKEHUsI. OTIEHUTh BpEMsI THHAMHUYECKOTO TOPMOKEHHUSI.
Tok B IKOpHOH IIETIN IPH 9TOM HE JOJDKEH MPEBBICUTH JOMYCTUMOE 3HAYCHHUE.

KOMHBFOTCpHOG TECTUPOBAHUC 10 pas3aciiaM AUCHUIUINHBI

DIIEKTPUYECKUM IIEKTPOTIPUBOJOM HA3BIBAETCS:

JNEKTPOMEXaHMYIECKasi CHCTEMA, YITPABICHHE KOTOPOM OCYIIECTBISIETCS C IPUMEHEHHEM MUKPOITPOLIECCOPHON TEXHUKH
mobas crucreMa, peoOpasyromast AIEKTPOIHEPTHIO B MEXAaHUIECKYIO SHEPTHIO

TEXHUYCCKad CUCTEMA, IPpEAHA3HAUCHHAA NJId TPUBCACHUS B IBUKCHUC pa60q1/1x OpraHoB MalllMH U YIIPAaBJICHUA
TEXHOJIOTHYECKUMH MPOIECCAMH M COCTOSIIAS U3 [IEPEAATOUHOTO, IBUTATENLHOTO, TPe0OPa30BaTENbHOTO, YIPABISIOIIETO U
HH()OPMAIMOHHOTO YCTPOHCTB

TeXHHYECKas CHCTEMa, ITpeoOpa3yromas AIeKTPOIHEPTHIO B KAKOH-MN00 Ipyroi BU SHEPIrUU

TCXHHUYCCKas CUCTEMA, B COCTaB KOTOpOﬁ BXOJHUT XOTA OBI OJUH DJICKTPOABUIATEIIb

B xaxkoM oTBeTe IpaBUIIBHO yKa3aHbl yCTPOWCTBA, BXOSIUE B COCTaB MEKTpOIpuBoia’?

3NIEKTPOABUTATEIBHOE YCTPOICTBO U pabodmii MeXaHU3M

JNEKTPOABUTaTENBHOE YCTPOIICTBO, pabounii MeXaHU3M, YIIPaBIIAIOIIee YCTPOHCTBO

npeoOpasyroliee yCTpOHCTBO, JMEKTPOIBUIATEIbHOE YCTPOHCTBO

npeobOpasyroliee yCTPOUCTBO, MEKTPOABUTATEIBHOE YCTPOUCTBO, TEpeIaTOYHOE YCTPOUCTBO, pabounii MEXaHN3M

B anexTpuyeckuil KaHai IEKTPOIPHBOAA BXOIAT:
npeoOpa3oBarens

JABHUIaTClIb

HepeaTouHoe YCTPOUCTBO

CHCTEMa YIIpaBIICHUs

BCC IEPCUNCIICHHBIC DJIEMCHTBI

B anexTpuyeckuil KaHai 3IEKTPOIPHBO/A HE BXOMIAT:
npeoOpas3oBarens

JABHUIaTClIb

HepeaTouHoe YCTPOUCTBO

CHCTEMa YIIpaBIICHUs

BCC IEPCUNCIICHHBIC DJIEMCHTBI




Kakoii BI 21eKTpOIIPpUBO/Ia HENb3sI HA3BaTh COBPEMEHHBIM:
BEHTUJIBHBIN 3JIEKTPONPHUBOJ

IIaTOBBIHA AJIEKTPOIIPHBOJ

3NIEKTPONPHUBOL HA OCHOBE ACHHXPOHHOTO JBHUTATENs ¢ (ha3HBIM POTOPOM
ANEKTPONPHUBOJ ¢ MUKPOIIPOIIECCOPHBIM YIIPaBIeHUEM

3NIEKTPONpUBOJ Mo cxeMe Kackan [llepbuyca

I'pynnoBoii 31neKTpONpHBOL, — 3TO AIEKTPONPUBOL, UMEIOLIUA. . .
OJIMH 3JIEKTPOJIBUraTeNb

JIBa DIIEKTPOBUTATENS

HECKOJIBKO 3IEKTPOJBUTaTENCH

ITpu paboTe AMEKTPHIECKOTO IBUraTellsl B PEKAME T'eHepaTopa 3JIeKTPOMarHUTHBI MOMEHT SIBIISICTCS ?
BpAILAOIUM

TOPMO3SIIUM

HYJIEBBIM

AKTUBHBIM

PEaKTUBHBIM

Ecnu cootHomIEeHNE SJICKTPOMArHuTHOTO MOMCHTA ABUTATCIIA U MOMCHTA CTATHICCKOT'O COIPOTUBIICHUS Mp > MC, TO:
QJICKTPOABUTATEIIb TOPMO3UTCA

DJIEKTPOABUTATEIIb HEITOABUKEH

QJICKTPOABUTATEJIb Bpalla€TCs C ITIOCTOAHHOT'O 4acToToM BpallicHUA

QJICKTPOABUIATCIIb PA3TOHACTCA

OJICKTPOJABUTATEIIb BTATUBACTCA B CHHXPOHU3M

IIpu ycKOpEHUU MEKTPONPUBO/IA 3HAUYCHHE THHAMHYIECKOTO MOMEHTA OyIeT:
Mpaun > 0

Mpaun =0

Mpaun <0

Mpaun >Mc

Mpaua <Mc

[Ipu 3amenieHnn AIIEKTPOIIPUBOIA JMHAMUYECKI MOMEHT PUHUMACT:
Mpaun >0

Mpaun >Muom

Mpaua <Muom

Mpaun >Mc

Mpaun < 0

AKTHBHBIII MOMEHT COITPOTUBIIEHHS HA Baly ABUTaTeNs B NEKTPOIIPUBOJE XapaKTEPU3YETCS TEM, UTO:
MOMEHT COIPOTUBIICHUS JIMHEHHO 3aBUCUT OT YacCTOTHI BPAILlEHHsI JBUTaTe s

MOMEHT COTIPOTHUBIICHUS ABNIACTCS KBaAPATUIHON (DYHKI[HEH YaCTOTHI BPAIlCHUS]

MOMEHT COTIPOTHUBIICHUS HE 3aBUCUT HU OT BEJIMUUHBI CKOPOCTH, HU OT HANpPaBJICHHs BPaIlleHNs IBUraTels
MOMEHT COIPOTHUBIIEHUS HE 3aBUCUT OT BEJIMYUHBI CKOPOCTHU, HO 3aBUCUT OT HAIIPABJICHUS BPAILEHUS
MOMEHT COIPOTUBIIEHUS HOCUT CIIy4alHbIM XapaKkTep

AKTHBHBIE MOMEHTBI MOTYT OBITh KaK JBIKYIIHMHU H......
TOPMO3HBIMHU

BpALIAIOLUMHU

YCKOPUTEIIbHBIMU

HE [10JIBUKHBIMU

HET [IPaBUIBHOTO OTBETA

PeakTHBHBIC MOMEHTBI BCEI/1a HAIIPABJICHBI
NEPIEHIUKYIIIPHO

IIPOTUB JBUKEHHE

HE UMEET HallpaBIICHNE

MOJKET MMETh JIF000€ HAaNpaBICHNE

HET [IPaBUIBHOTO OTBETA

PaGouei Toukol Ha MEXaHMYECKOH XapaKTEPUCTHKE SIIEKTPOABUTATEIs HA3bIBACTCS

TOUKa [IEPECEUECHNUS] MEXaHUUECKON XapaKTEPUCTUKY JBUraTENsl C OCbIO OpAUHAT

TOYKa [EPECEUCHUS] MEXaHNIECKOH XapaKTEepUCTUKH IBUTATENsI C OCBIO abCcIuce

TOYKa, COOTBETCTBYIOILAsl HOMUHAJIbHOMY MOMEHTY JIBUIaTEIIs

TOYKa, COOTBETCTBYIOILAs] HOMUHAJIbHOM YacTOTE BPALLEHUS IBUTATEIS

TOUKa IIEPECEUECHUS] MEXaHUUECKON XapaKTEPUCTUKH JBUraTelsl ¢ XapaKTEPUCTUKON HArpy3Ku




Mexanuueckas MOIIHOCTB JJICKTPOIIPUBOAA OTIPEACIIACTCA KaK:

MMPOU3BCACHUEC YaCTOThI BpalllCHUA Ha MAarHUTHBIN MTOTOK JABUTATEIIA
MMPOU3BCACHUC DJICKTPOMAroiuTHOIO MOMCHTA Ha YaCTOTY BpallICHUS ABUTATCIIA
TMPOU3BEACHUEC HATIPSKCHNA CETU HA YACTOTY BPAIICHUSA ABUTATEIIA
MPOU3BEACHUEC DJICKTPOMArHuTHOTO MOMEHTA Ha TOK TJIaBHOM TCTIU ABUTaTCIIsA
MMPOU3BCACHUEC HAIIPSKCHHSA CETU HA TOK TJIaBHOW IIE€NU JBUTATEIIst

Jlebenxa mogHUMaet rpy3 Maccoit 7500 kxr co ckopocTsio 1,1 M/c. JIBUraTens nmpu 3ToM BpamaeTcs co ckopocTsio 680 06/MuH.
Onpenenuth NPUBEICHHBIH MOMEHT HHEPIIUK MPUBOAA, ecin JaB=1,2 kr*m2; J6=4 krem2; D6=0,35 M.

1,231

3,02

117,1

3,34

MIPaBUIIBHBIA OTBET OTCYTCTBYET

OmnpenennuTp, 94TO MPOUCXOAUT C IBUTATENIEM, €CIIM MOMEHT, pa3BUBAEMBbIii ABUTaTEIeM paBeH 125 H*M, a MoMeHT paboueid
MammHel Mpm=1290 H*Mm. [Tepenarounoe 4ucio peaykropa 12. KIT/I mexanusma 0,86.

CKOPOCTD JIBUTATEINS YBEITUUNBACTCS

JIBUTATEIb JBIKETCS C IIOCTOSIHHON CKOPOCTHIO

CKOPOCTB JIBUTATENS YMEHbIIACTCS

KecTkocTh MEXaHMYECKOH XapaKTEPUCTUKU — 3TO
CTENEHb U3MEHEHHsI CKOPOCTH ITPU U3MEHEHUH MOMEHTA
CTENEHb U3MEHEHNUS TOKA IIPY U3MEHEHUH MOMEHTA
CTENEHb U3MEHEHUST MOMEHTA IIPU U3MEHEHUU CKOPOCTH
CTEMEeHb U3MEHEHNs MOMEHTa PU U3MEHEHUH ITOTOKa
CTENEHb U3MEHEHHs TOKa ITPU U3MEHEHUHU NTOTOKA

MexaHuuecKasi XapaKTePUCTUKA IBUTATENS MOCTOSHHOTO TOKA TOCISI0BATEIBHOTO BO30YKACHHS
MsrKast

KecTKast

a0COJIFOTHO KECTKas

a0COJIFOTHO MSITKas

MexaHnueckas XapakTepUCTHKa CHHXPOHHOTO JBHUTATEINS SBIISICTCS:
MSITKOM

a0bCOJIFOTHO MSATKOM

JKECTKOM

a0COJIIOTHO JKECTKOM

OmnpenenuTs MOMEHT, pa3BHBAaeMbIH IBUTATENEM PaBeH, HEOOXOIMMBIN U 00eciedeH s PasroHa, €CIIH MOMEHT pabouei MalInHBI
Mpm=300 H*m. [lepenarounoe uncno pegykropa 8. KITJ] mexanuszma 0,6.

62,5 H*m

22,5 H*m

80 H*m

37,5 H*m

Ha cxonbko uzmenutcst Mc, IpuBENEHHBIN K Baly IBUTATENs, €ClId IPpUMEHUTh peaykrop ¢ KII, noseimennsiM Ha 10 % ?
yBenuuurcs Ha 0,9

ymeHbuTcs Ha 1,11

ymeHbLuTcs Ha 0,9

yBenuuures Ha 1,11

CKOPOCTBH ABUTI'aTCIIA paBHA HYJIKO
HCOOCTATOYHO JAHHBIX

Kax n3meHnTCs BpeMst IEpeX0HOTO MPOoLecca, €ClIM MOMEHT MHEPLMH pabodero opraHa yBeJlMuuTcs BIBoe?
YMEHBILIUTCS B BA pa3a

HE U3MEHUTCS

YBEIMYMTCSA B JIBA pa3a

HE JOCTAaTOYHO JIaHHBIX

MexaHuuecKast XapaKTePUCTHUKA IEKTPOIPUBOIA 3TO 3aBUCUMOCTB:
HaIIPSDKEHUS OT TOKa INIaBHOM LETTH

YacTOTHI BPAIICHUS OT HAIIPSDKSHUS

YaCTOTHI BPAIICHUS OT ITOTOKA BO3OYKICHHS

YacTOTHI BPALIEHUS OT 3JIEKTPOMAarHUTHOTO MOMEHTa




YaCTOTHI Bpalll€eHUA OT TOKa TJIaBHOM nemnu

Kakue xapakTeprCTHKUA MOYKHO TIOJTyIHUTh [TPY IJIABHOM PETYIUPOBAHUN
€CTECTBEHHYIO

HCKYCCTBEHHBIE

(usnyeckue

BBIIIIE TICPEYUCIICHHBIC

HET MPAaBWIBHOTO OTBETA

TOpMOSHI)Ie PEKHUMBI ABUTATCIIA ITPCAHA3HAYCHBI IJIA:

MOAACPIKAHUSA IMOCTOAHCTBA CKOPOCTU TTPU AKTUBHOM Mc

YACpKaHUA B HETIOABUIKHOM COCTOSAHUM MEXaHU3Ma, IMOABEPIKECHHOT'O ﬂeﬁCTBH}O akTUBHOTro Mc
YMEHbIIEHUS] CKOPOCTH [PH OCTAHOBKE

aBapHIHOTO OCTAHOBA BIIEKTPOTIPHUBO/IA

BCC OTBETLI ITPAaBUJIBHBIC

Kaxoii TopMO3HO# pexXHM SBIISETCS CAaMBbIM S KOHOMUYHBIM?
JMHAMHUYECKOEe TOPMOKEHHE

TOPMO’KEHHE TPOTUBOBKIIOUEHUEM

reHepaTOPHOE TOPMOIKECHUE

JIMHAMHUYECKOE 1 TeHePaTOPHOE TOPMOIKECHHE

Kax Ha3bIBaeTCsl OCHOBHAsI XapaKTEPHCTHKA JBUTATEIS?
BHEIIHASA XapaKTePUCTHKA

MeXaHHYecKasi XapaKTepUCTHKa

PEryJIMpoOBOYHAs XapaKTEePHCTHKA

[eperpy3ouHast CIOCOGHOCTD IBUTATENSI OTPEIEISIETCS KaK:
OTHOIIIEHUE ITYCKOBOTO MOMEHTA K HOMUHAJIBHOMY
OTHOIIICHHE MAKCUMAIbHOTO MOMEHTAa K HOMUHAIIBHOMY
OTHOIICHHE ITYCKOBOI'O TOKa K HOMUHAJIbLHOMY

YeM xapaKTepH3yeTcsl INIABHOCTh PEryIHPOBaHKE
YHCJIOM YCTOHYUBBIX CKOPOCTEH

YHCIIOM YCTOHYMBBIX MOMEHTOB

YHCIIOM YCTOWYMBBIX CHII

YCTOHYMBOCTBIO IO BCEM XapaKTEePUCTUKAM

HET PaBIIBHOTO OTBETA

Kaxoii ¢pusnueckuii 3aK0H JEKHUT B OCHOBE IPUHIIMIIA AEHCTBUS ABUTATENS IOCTOSIHHOTO TOKa?
3akoH OMa

3akoH Kupxroga

3aKOH AJIEKTPOMarHUTHOM MHIYKLIUU

3akoH J[xoyns-ieHna

3aKOH 3JIEKTPOMArHUTHBIX CHJT

3HadyeHue TOKa KOPOTKOI'O 3aMbIKaHUA ABUTATEIIA MIOCTOSAHHOI'O TOKa HE3aBUCUMOTO BO36y)KI[eHI/Iﬂ Ip1 YMCHBIIICHNHU IMOTOKA
3HAYUTCIbHO YMCHBIIACTCA

OCTacCTCA IMMOCTOAHHBIM

YBEIINMYUBACTCS

HC 3aBHUCHUT OT IIOTOKa

HpaBHJ’ILHBIﬁ OTBET OTCYTCTBYCT

Kak u3mensieTcst 4acToTa BpalleHUs! IBUTATEIS TOCTOSIHHOTO TOKA HE3aBHCHMOTO BO30YXKICHUS TIPH 0OpbIBE 0OMOTKU
BO30YXKACHU?

YaCTOTa BPALICHHUS PE3KO YMEHBILACTCS

4acTOTa BPAIICHHS PE3KO BO3pacTacT

JIBUTATENb OCTAHABIMBACTCSI

4acTOTa BPAIICHHS HE H3MEHSIETCSI

JUTSL OTBETA HA BOIIPOC HE XBATACT JaHHBIX.

YT0 Ipon30HIeT ¢ paboTAIONINM JBUTATENIEM IIOCTOSTHHOTO TOKa ITPU M3MEHEHUN HAIPaBJICHUS TOKA B LIEMH SKOPS?
JIBUTATEIh OCTAHOBUTCS

HUYEro B paboTe IBUTATEINS HE U3MEHUTCS

HanpaBJIeHHE BPaILeHUs] U3MEHUTCS Ha IPOTUBOIIOJIOKHOE

JIBUTATEJb MIOUJIET B Pa3HOC

HpI/I TIOCTOSAHHOM HAIIPSHKEHUHN MMUTAHUSA ABUTATCIS NOCTOAHHOT'O TOKA MapalyieIbHOTO BO36y)KI[eHI/DI MarHUTHBIN ITOTOK




BO30YKAeHUs yMeHbIIWICs. Kak n3MeHHuTCsl 9acToTa BpalieHus?
YBEITUYUTCS

OCTaHETCS ITOCTOSIHHOM

YMEHBLIUTCS.

B KxakoM cirydae ABUraTenb HE3aBUCHUMOT'O BO30OYX/ICHHS MOKET IMTOWTH B Pa3HOC (PE3KO BO3PACTAET YaCTOTA BpalICHHUs)?
IpH 0OpPBIBE IIETH AKOPS Ha XOJIOCTOM X0y

Ipu 0OpBIBE IEMH BO30YKICHUS

NP YMEHBIICHUH 100aBOYHOTO CONIPOTHUBIICHHS B LIEIH SIKOPS

Kakoii ¢m3udeckuii 3aK0H JISKHUT B OCHOBE IPHHITUIA JCHCTBHS ABUTATENS IIOCTOSHHOTO TOKa?
3akoH OMa

3akoH Kupxroda

3aKOH 3J1€KTPOMarHUTHON MHAYKIIUU

3akoH Jlxxoyns-Jlenua

3aKOH AJIEKTPOMArHUTHBIX CUIT

3HaYeHNE TOKA KOPOTKOTO 3aMBIKAHUS IBUTATENS IIOCTOSIHHOTO TOKA HE3aBHCUMOTO BO30YXKIEHHSI ITPHU YMEHBIIIEHUH MTOTOKA
3HAYUTENIBFHO YMEHbIIACTCS

OCTaeTCsl MOCTOSTHHBIM

YBEITHYNBACTCS

HE 3aBHCHUT OT IIOTOKA

NPABHIBHBIA OTBET OTCYTCTBYET

Kak n3Mensiercst 9acToTa BpalleHus JBUTATENSI TOCTOSHHOTO TOKA HE3aBUCHMOTO BO30OYKICHHUS TPH 0OpBIBE 0OMOTKH
BO30YKAEHUS?

4acTOTa BPAICHUS PE3KO YMEHBINACTCS

4acTOTa BPAIleHUsT PE3KO BO3pacTaeT

JIBUTATEIh OCTaHABINBACTCS

4acTOTa BPAICHUS HE NU3MEHACTCS

JUTSL OTBETA Ha BOIIPOC HE XBaTAaeT JAHHBIX

UYro mpou3oiiger ¢ paboTaroUMM JBUraTeleM HOCTOSHHOTO TOKA IIPYU M3MEHEHHH HaMpaBlICHUS TOKA B LU SIKOPA?
JIBUTaTEIb OCTAHOBUTCS

HHIYEro B padoTe ABUTATENS HE M3MEHHUTCS

HaIpaBJIeHHE BPALICHUS U3MEHUTCA Ha IIPOTUBOIIOJIOKHOE

JIBUTaTelb MOMIET B Pa3HOC

[Ipn mOCTOSIHHOM HaNPSHKEHUH MMUTAHUS IBUTATENS MOCTOSHHOTO TOKA IMapayIeIbHOTO BO30YKICHNS MaTHUTHBIH TOTOK
BO30YKAeHUs yMeHbIIWIcs. Kak n3aMeHuTest 4yacToTa BpalieHus?

YBEIMYUTCS

OCTaHETCs OCTOSIHHOM

YMEHBIIUTCA

HpI/I peOCTaTHOM l'lyCKe aCI/IHXpOHHOFO JABHUTATCIIA l'lyCKOBOI71 MOMCHT:
YMEHBLIACTCA

CTPEMUTCS K HYIIIO

BO3pacTaer

ocraercs 0e3 H3MEHEHNs

MCHSCTCA MaJIo

ITogemy ITycKOBOI MOMEHT aCHHXPOHHOTO JABUTATENS IIPH BBEICHUH peocTaTa B (pasHBIN pOTOpP yBEIMIMBALTCA?
YBEIMYHMBAETCSI UHAYKTUBHOE COIIPOTUBIICHUE POTOPA

yBEJIMUUBAETCA aKTUBHOE CONIPOTHUBJIEHHE POTOpa

YBEJIMUUBAETCA aKTUBHAs COCTABJIAIONIAs POTOPHOTO TOKa

YMEHBIIAETCSL POTOPHBIH TOK

Kak nu3MeHnTCs neperpy3odHasi CHoCOOHOCTb ACHHXPOHHOTO JIBUTaTelNs IPYU BBEJEHUH PeocTara B Lelb poTopa?
YMEHBILUTCS

HE U3MEHUTCS

YBEIUYHUTCSA

JUIs OTBETA HEJAOCTATOYHO JIaHHBIX

Kak m3meHHTCS TOK, TOTPEeOIIseMbli aCHHXPOHHBIM JBUTATENIEM U3 CETH, IIPU YMEHBIICHUH ITOIBEICHHOTO HAIPSDKEHUS U
HEU3MEHHOM MOMEHTE Harpy3ku Ha Baiy?

JUIs OTBETA HEAOCTATOYHO JTAHHBIX

YBEIUYHUTCSA

YMEHBILUTCS




HC U3MCHUTCA

Kaxk BBeCTH acCHHXPOHHBIH JBUTATENb B PEKUM I'€HEPATOPHOTO TOPMOKEHHUS?
YBEJIMUUTH aKTUBHOE COMPOTHBIIEHHE POTOpa

YMEHBLINTH YUCIIO I1ap MOJTI0COB 0OMOTKH cTaTropa

HOHM3UTB TI0JIBEACHHOE HAINPSDKEHUE

MOHU3HUTH YacTOTY IOABEICHHOTO HANPSKECHHS

Kak u3MeHnTCs TOK B 0OMOTKE pOTOpa aCHHXPOHHOTO JABUTATENs IPH yBEITHUEHUH MEXAHUUECKOM Harpy3KH Ha Bairy?
YBEIUUYUTCA

HE U3MEHUTCS

YMEHBILIUTCS

C kaKoll LlenbIo Ha POTOPE CUHHXPOHHOTO JIBUTATENs HMHOT/IA pa3MEIlaloT JOMOIHUTENbHYI0 KOPOTKO3aMKHYTYI0 OOMOTKY?
JUIS yBEJIMYEHHsI BPAILLAIOILEr0 MOMEHTA

JUIA 3aIlyCKa JBUTaTess

UL PEryJMpOBAHUS CKOPOCTH BpallleHHs

IIpu perymmpoBaHUN YacTOTHI BPAIEHNS MAaTHUTHOTO TI0JI N1 aCHHXPOHHOTO JBUTATeNs OBLIH IOTyIEHB! CISAYIOINE BETMINHBL:
1500; 1000; 750 06/mun. Kakum crnocoboM oCyIIeCTBISUIIOCh PETYIUPOBAHNE YACTOTHI BpaIlleHus ?

M3MEHEHHEM YacTOTHI TUTAFOLIEr0 HapsHKEHHs

H3MEHEHHEM UHCIIa ITap MOTI0COB

M3MEHEHUEM COIPOTHUBIICHUS CTaTOpa

W3MEHEHHEM CONPOTHUBIICHHS POTOPA

UeMy paBHa MexaHMUYECKast MOITHOCTh B ACHHXPOHHOM JIBUTATENE MTPH HETIOABIKHOM poTope (s=1)?
Pmex=0
Pmex>0
Pmex<0

YkaxunuTe He0OX0AUMBIC U JOCTATOYHbIE YCIIOBUSI BOSHUKHOBEHUSI BPAIIAIOIIETr0O MOMEHTA B aCHHXPOHHON MallIMHE.
HaJIIYHe TOKOB B 0OMOTKaX cTaTopa

HaJIIYHE TI0TOKA PACCETHUS

3aMKHYTas Liellb 0OMOTKH poTOpa

HEpaBEHCTBO CKOPOCTEH BpallleHHs1 MarHUTHOTO I10JI CTaTopa ¥ poTopa

HaJIIYHE BPANIafoIIerocs MarHUTHOTO TIOJIS




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 oneHrBaHUS OTBETa Ha JK3aMEHe

O1eHKa «OTJIMYHOY BBICTABIISAETCS, KOT/1a 00YJaIOIIMNACS IEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMUS, BIIAIEET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHEBIE BEIBOBI M 000OIIECHNS, IPHBOAUT IIPUMEPHI, TTOKa3bIBacT CBOOOTHOE BIIaICHHE
MOHOJIOTHYECKOH Pedblo U CHOCOOHOCTh OBICTPO PEearupoBaTh Ha yTOUYHSIOIIUE BOIIPOCHI.

O1eHKa «XOPOII0» BBICTABIISACTCS, KOTAa 00yJaromuiicss JTeMOHCTPUPYET POYHBIC TEOPETHYECCKHE 3HAHUS, BIAJEeT
TEPMHHOJIOTHEH, JleflaeT apryMEHTHPOBAHHEBIE BBIBOBI H 0000IICHNS, IPHBOANT IIPUMEPHI, HO TIPH 3TOM JIeJIaeT HECYIICCTBCHHEIC
OIIHOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTENBHO WIIH [IPU He3HAYUTEIBHON KOPPEKIIUH IIPEHOAaBaTEIEM.

O1eHKa «yIOBIETBOPUTENBHOY» BBICTABISIETCS, KOTa 00yJaroIuiics HermyOoKue TeOpeTUUeCKHe 3HaHUs, IPOSIBIISAET clIabo
c(opMUpOBaHHBIC HABBIKM aHAIIM3a SBICHUI W IPOIECCOB, HEOCTATOYHOE YMEHHUE JeTaTh apryMEHTHPOBAaHHEIC BHIBOJIBI 1
HPUBOIMUTE IPUMEPHI, TOKA3BIBAET HE JOCTATOYHO CBOOOAHOE BIIaJICHHE TEPMUHOIOTHEH, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0KEHNUS, JeNaeT OUIMOKH, KOTOPbIE MOXKET UCTIPABUTH TOJIBKO NPHU KOPPEKLUUH MPEroaaBaTeieM.

O1eHKa «HEYIOBIETBOPUTEIBHO» BBICTABIIAETCS, KOT/Ia 00yJalomuiicsa JEMOHCTPUPYET HE3HAHNE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JelaTh apryMEHTHPOBAaHHbBIE BHIBObI U IPUBOAUTE IIPUMEPDI, HE BIIAICET TEPMUHOIOTUEH, IPOSIBIIIET OTCYTCTBUE
JIOTUYHOCTH U TOCEA0BATENEHOCTHIO U3JIOKECHUS, AENAeT OMIMOKH, KOTOPhIE HE MOXKET UCIIPABUTh AaXe MPH KOPPEKIIUH
IpernojaaBaTeneM.

ITpoxoxxeHre KOHTPOJIILHOTO MEPONPHUSTHS IO C1ade IK3aMEHa CUMTAETCSI BBINOJIHEHHBIM YCIIEIIHO, €CIIH IIPU €0 OLIEHUBAHUYU
MOJIy4€HA OLICHKA HE HIKE «YIOBIECTBOPUTEIBHOY.

6. YHEBHO-METO/JUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec
JI1.1 | Onumenko I'.B. DIEKTPUUYECKUNA TPUBOI: Mocksa: U1 «Akagemusi», 2008,
Y4eOHHK
JI1.2 | Kynossiz B.B. OCHOBBI Hosocubupck: HI'TY, 2014,
ANEKTPOMEXAHNIECKOTO http://biblioclub.ru/index.php?
npeoOpa30BaHUs SHEPTHH : page=book&id=435979
YU4eOHHK
JI1.3 | Onumenko I'.b. Teopwus anexTponpuBoa: Mocksa: UTHOPA-M, 2017,
y4eOHUK
6.1.2. Jlono/iHUTEILHAS JINTEPaTYpa
ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec
JI2.1 |Kucapumos P.A. ONeKTpOonpUBOJ;: CIPABOYHUK Mocksa: UIT "PagunoCodt", 2011,
JI2.2 | Mockanenko B.B. DNEKTPUUYECKUI PUBOJI: Mocksa: Beicmias mkona, 1991,
y4eOHHK
JI2.3 | Hanunos ILE., Teopust 3neKTPONIPUBOAA : Mocksa , bepnun : lupekr-Meaua, 2018,
Baprimnukos B. A, yueOHOe ocoOue http://biblioclub.ru/index.php?

Poxxos P.P. page=book&id=480141




6.1.3. MeTronuueckue pa3padoTku

ABTOpLI, COCTaBUTCIIN

3arnasue

bubnnorexa

I/ISZ[EITGJ'ILCTBO, ronm, 2J1. aapec

JI3.1 | Cenwuros I1.H., DNEKTPUUYECKUI IPUBOJI: Yemnstounck: OO0 «YueOHas TEXHUKAY,
Kapremm M.A. 71a00PaTOPHBIH PAKTHKYM 2005, ttps://lms.misis.ru;
www.nf.misis.ru
JI3.2 | Maxwupuna P.E. Pacuer u uccnenosanue Opck: OI'TH, 2009,
Pa30MKHYTBIX U 3aMKHYTBIX
CHUCTEM 3JICKTPOIPUBOJIA!
MPAKTHKYM T10 PEIICHHIO 33149
JI3.3 | Maxwupuna P.E. DJIEeKTPUYECKUN TPUBO/I: Opck: OI'TH, 2007,
MPaKTHKyM
JI3.4 | Coct. P.E.Maxupuna |Teopus snekrponpuBoaa: Opck: OI'THU, 2003,
METOIUYCCKUE YKA3aHUS K
KypCOBOMY IPOEKTHPOBAHUIO
6.2. TlepeyeHn pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKAHOHHON ceTH « AHTepHET»
91 |LMS Canvas https://Ims.misis.ru/
6.3 IlepeueHb MporpaMMHOro oéecneyeHus
I1.1 |IIO Anrusmupyc Kaspersky Endpoint Security s 6n3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.2 |IIO Kommac 3D V18-19
I1.3 |IIO Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.4 |I1O Microsoft Office 2007 Russian Academic OPEN No Level
1.5 |IIO Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
1.6 |10 Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.7 |ITIO Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.8 | Bbpaysep Google Chrome
1.9 |IIO Microsoft Teams
I1.10 |IIO WinDjView 2.0.2
I1.11 |IIO DjVu Solo 3.1
I1.12 |10 MATLAB & Simulink
6.4. IlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAVIBHBIX 023 JaHHBIX
n.1 | http://window.edu.ru/window/catalog - ennHOe OKHO OCTyIa K 00pa30BaTeIbHBIM pecypcam;
N.2 |http://matlab.exponenta.ru/ - moapoOHbBIe aBTOPCKHE PYKOBOACTBA 1O mpoaykram MathWorks

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHHE

Ayn.

Haznauenue

OcHarnienne
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VYuebHas maboparopust

Kommexr 71a00paTOPHOTO o0opynoBaHHs TUTS
HCCICIOBAaHUA W HANaAKW  DJICKTPUYECKUX  IIemei
21013400130, 1.

Kommuiexr 71a60paTOpPHOTO obopynoBaHus ISt
HCCICNIOBAaHWA W HAJNagKW  DJCKTPUYECKWX  Iiemei
21013400131, 1.

Komnnekr  yueOHOro  oOopymoBaHMs  JUIi  M3Y4YEHHS
aeKTpuieckux npruBoaoB 34.2.3.0206, 1 mT.

Kommzekr ydeOHOro  0o0opymOBaHUS OIS H3YYCHUS
aNeKTpudecKkux npuBoaoB 34.2.3.0207, 1 mr.

Crenp n1a00paTOPHBIH JUTSE H3YUYCHUS OCHOB
aBTOMAaTH3aI[UH MIPOU3BOJICTBA, TIPOrPaMMHPOBAHUS
TIPOMBILIICHHBIX KOHTPOJIEPOB u yIIpaBIeHUS
TexHonorunyeckumu oobekrtamu 21013400079, 1 wr.

Crenp nabopaTOpHBIH JUTSE HU3Y4EHUS OCHOB
aBTOMAaTH3aIuH MIPOU3BOJICTBA, MPOTPaMMHUPOBAHHS
MIPOMBIIUICHHBIX KOHTPOJIEPOB u yOpPaBICHUS

TexHosiornyeckumMu oosekramu 21013400080, 1T,

CreHpn 51abopaTOpHBIN JUIA W3y4eHHWS IPOrPaMMHPOBAHHS
MuKpokoHTpoaepos [IM-JIM. 21013400116, 1 .

Crenp naGopaTopHbIil JUli M3ydeHHs NPOrpaMMHPOBaHUS
MuUKpokoHTposuiepoB [IM-JIM. 21013400117, 1 w.

CreHpn 51abopaToOpHBIN JUIA HM3y4eHHWS INPOrPaMMHPOBAHHUS
MUKpokoHTposutepoB [IM-JIM. 21013400118, 1 mT.

Crenp naGopaTopHBIN Ul M3yd4eHHs NPOrpaMMHPOBaHMS
MUKpokoHTposuiepos [IM-JIM. 21013400119, 1 wT.

Crenn  nabGoparopHbli  "ABTOMAaTHKa  Ha  OCHOBE
MPOrPaMMHUPYEMOTO KOHTpOJLIepa Siemens S7"
21013400120, 1 mT.

Crenn  naboparopHblii  "ABTOMAaTHKa  Ha  OCHOBE
MIPOrpaMMHUPYEMOTO KOHTpoOJuIepa Siemens S7"
21013400121, 1 mt.

CreHn maOopaToOpHBIM AT HM3YdEHHS OCHOB IM(POBOH
texHukn "OcHOBBI nudposoil Texmumku" 21013400126, 1
IT.

CreHn ma®opaTOpHBIM AT HM3Y4EHHS OCHOB IM(POBOH
texHukn "OcHOBBI mudposoil Texmmku" 21013400127, 1
IT.

Crenn 11abOpaTOpHBIA JUIT M3y4eHHS OCHOB LHU(PPOBOI
texHukn "OcHOBBI mmdpoBoit Texmmku" 21013400128, 1
IIT.

Crenn 11a0OpaTOpHBIA JUII HM3y4EHHUS OCHOB LHU(POBOI
texHukd "OcHOBBI nmoposoil Texumku" 21013400129, 1
IIT.

Crenn  naGopaTOpHBIA Ui U3y4YEeHUs CHJIOBOM
JNEKTPOHUKU u npeoOpa3oBarelb TEXHHKU
"ITpeobpa3zoBarensHas Texauka" 21013400122, 1 mT.

Crenn  mabopaTOpHBIH Ul U3y4YEeHUs CHJIOBOM
ANEKTPOHUKU u npeobpa3oBartenb TEXHHUKU
"IIpeobpasoBarenbHast Texauka" 21013400123, 1 mr.

Crern  mabopaTOpHBIH JUTS HU3Y4EHUS CHJIOBOM
ANMEKTPOHUKU u npeoOpa3oBarens TEXHHUKU
"IIpeoOpa3oBatenpHast Texuuka" 21013400123, 1 wir.

Crenn  mabopaTOpHBIA TUTSt HU3Y4EHUS CHJIOBOM
SNIEKTPOHUKU u npeoOpa3oBarTens TEXHHUKH

"IIpeoOpazoBarenbHas TexHuka" 21013400125, 1 .
Ocuwmnorpagp FLK-123/001, 1 mT.

Ocumnorpadp GOS-620 FG, 1 mr.

Kommuiexr y4eOHOTro obopynoBaHus TUIIOBO
"I[IporpammupoBanre Mukpokontpoiuiepos "IIM-JIM" | 4
pabounx mecta 21013400269, 1 .

Crannus nasuibHast TopMoBo3aymiHas lukey-852d+, 1 mT.
Cron yueHHYeckui, 25 mr.

Cryn yueHn4eckuid, 26 mr.

Hocka yuennueckas, 1 mr.




139 VYuebnass maboparopus (kommbloTepHsIid | Kommbrotrep B coope, 13 miT.

KJI1acc) Kabuner KypCOBOTO u | Kononku Genius SP-S110, 1 mT.

JUIIIOMHOTO npoektupoBanus, | [Ipoektop Acer ¢ moTono4yHbM Kperuienuem P5206(3D), 1
CaMOCTOSITEIILHON paboThl 00y4Jaromuxcs | IIT.

Oxkpan Lumien Eco Picture 200x200 cm, 1 mr.

Kommyrarop D-Link 16mopr, 1 mt.

Be6-kamepa Logitech, 1 .

CroJ1 KOMIIBIOTEPHBIH, 12 1mIT.

Cron yueHn4eckui, 7 mr.

Cryn yyeHnueckuit, 25 wr.

8. METOJUYECKHUE YKA3AHUSA J1JI51 OBYYAIOIIUXCA

B nmpouecce u3yueHus AMCUUILTUHBI BHIACISIOT Ba BUAA CAMOCTOATEIBHOM PabOTHL: - ayJUTOPHAS; - BHEAYIUTOPHAs. AyIUTOPHAS
caMOCTOsTeNbHAs paboTa 0 AUCLUILIMHE BHIIIOIHACTCS Ha YY4EOHBIX 3aHATHSX 0] PyKOBOACTBOM IPEIoIaBaTelIs.
BreayauropHas camocTosTeIbHAS padoTa - INTaHIpyeMast yaeOHast paboTa 00yJaroniMcs, BEIIOTHAEMAs! BO BHEAYJUTOPHOE
BpEMs 110 3aJaHUI0 U TPU METOAUYECKOM PYKOBOACTBE NpenogaBaTeiid, HO 0e3 ero HETIOCPEACTBCHHOT'O Y1acCTUA.
CamocrosTensHas paboTa, He IPEAyCMOTPEHHAs MPOrPaMMOil yueOHO AUCLUIINHBL, PACKPBIBAIOLICH H KOHKPETH3UPYIOLLCH ee
COACPIKAHUC, OCYIICCTBIIACTCA 06y‘IaIOHII/IMC5{ HWHUIUATUBHO, C LCJIBIO pCaIN3allun COOCTBEHHBIX y'-Ie6HI>IX " HAYYHBIX UHTCPCCOB.
Jns 6o1ee 3¢ peKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHON pabOThI IO TUCIUIIIMHE IPEIOAaBaTeNb PEKOMEHAYET UCTOUHHUKH JUIS
paboThl, XapakTepu3yeT HauboJiee PaMOHANBHYIO0 METOIUKY CAMOCTOSTENFHON pabOThl, IEMOHCTPUPYET paHee BBHIIOIHEHHbBIE
o0yJaromuMIcs paboThl ¥ T.1. Buasl 3a1anuii 171 BHEAYTUTOPHOH CAMOCTOATENBEHON paboThI, HX COIEPKAHUE M XapaKTep MOTYT
MMETh BapHaTHBHEIHN 1 TuddepeHnInpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WK TPYIIIAMH CTYCHTOB online U Ha 3aHATHAX B
3aBHCHMOCTH OT LIeJIH, 00beMa, KOHKPETHON TEMAaTHKH CaMOCTOSsTEIbHOMH paboOThI, ypOBHS CIOXKHOCTH. KOHTPOIIb pe3ynpTaToB
BHEAYIUTOPHOM CaMOCTOATEIBHOH paboOThl OCYIIECTBIIETCS B IPeienaxX BpeMEeHH, OTBEACHHOTO Ha 00s3aTelbHbIe yueOHbIe
3aHATHA 110 JUCHUIITIMHE HAa TPAKTUYICCKUX, na6opaT0pH1>Ix 3aHATUAX.




