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yauBepcutetr « MUCHUC no HanpasieHuto moarotoBku 13.03.02 DnekTposHepreTHKa 1 3JeKTPOTEXHUKa (YpOBEHb OakagaBprara)
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Kadenpa snexrposnepreruxu u djiekrporexuuku (Hosorponukmii ¢pusiman)

ITpoTtoxon ot 09.06.2022 r., Ne6

PykoBoguTens nonpasneneHus K.I.H., foueHT 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 |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 | OO0mas sHepreTuka

2.2.3 | CunoBas 21EKTpOHHKA

2.2.4 | Cucremsl yrpaBJIeHUS 3JEKTPOIPUBOIOB

2.2.5 | ABromaTHu3anus TEXHOJOTHUYECKUX MPOIECCOB

2.2.6 | ABTOMaTU3UPOBAHHBIN EKTPONPHUBO] TUIIOBBIX IPOU3BOJCTBEHHBIX MEXaHU3MOB

2.2.7 |IloaroToBKa K MPOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOH KBaTH(PUKAITHOHHONW pabOTHI

2.2.8 |IIpegnumniomHas IpaKkTHKa

3. PE3YJIbTATBI OB YYEHMA 11O JMCIMIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

ITIK-2: Cnioco0eH NpoeKTUPOBATH CHCTEMBbI JJIEKTPONIPUBOAA H ABTOMATU3MPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCNO/Ib30BaHUeM HU(POBLIX TEXHOJIOT U

3HarTb:

ITK-2-31 MeTOauKH IPOEKTUPOBAHUSI COBPEMEHHBIX JIEKTPOIPUBOIOB

OIIK-3: CnocodeH ocyliecTBJISITh MOJEIHPOBAHNE, AHATU3 U IKCIIEPUMEHThI B Lie/IX POBEACHHs 1eTa/IbHOI0
HCCIeI0BAHMS /151 pellieHHsl 32/1a4 B Po(ecCHOHAIBHOI 00,1aCTH, HCIOIB30BATH METOABI AHAIN32 M MOIEJNPOBAHUS
9JIeKTPHYECKHX Lenel 1 3IeKTPHIeCKNX MAIIHH

3HaTh:

OIIK-3-31 metoas! ananuza u moaenupoBanus cuctem TII-J, ITH-A, ITY-C/]

IIK-2: CiocoGeH NpoeKTHPOBATHL CHCTEMBbI 3JIeKTPONPHUBOAA M ABTOMATH3HPOBAHHBIE CHCTEMbI YIIPABJICHHSA €
HCNOJIb30BaHUeM HU(POBLIX TEXHOJIOT U

YMmerhb:

ITK-2-Y1 npuMeHATh METOBI IPOESKTHPOBAHHUS IEKTPOIIPUBOIOB HA TIPAKTUKE

OIIK-3: Cnioco0eH ocylecTBISITh MOJIETHPOBAHNE, AHAJIU3 M IKCIIEPUMEHTHI B IeJIAX MPOBEIEHHS 1€TAJIBHOI0
HCCJICI0BAaHMA VISl pEellIeHus 3a1a4 B HpO(l)CCCI/IOHaJIbHOﬁ OﬁﬂaCTl/l, HUCIOJb30BATH METO/AbI aHAJIU3Aa U MOACTUPOBAHUSA
IEKTPHYECKHX HeNel U TeKTPUIeCKUX MAIIMH

YMmerb:

OIIK-3-Y1 onTUMU3UPOBATh CTPYKTYPY IEKTPOIPUBOLA

IK-2: Cnocoden MPOEKTUPOBATH CUCTEMBI JJICKTPONIPUBO/IAa U ABTOMATU3UPOBAHHBIC CUCTEMbBI YIIPABJICHUA C
HCII0JB30BAHUEM ].[qu)pOBbIX TEeXHOJIOTHii

Baagern:

[IK-2-B1 npakTuyeckuMU HaBbIKAMHU MPHU MPOESKTUPOBAHUH ITEKTPONPUBOIOB

OIIK-3: Cnocoben OCyHIE€CTBJIATH MOACIUPOBAHUE, AHAJIN3 H IKCIIEPUMEHTHI B LEJISAX ITPOBEACHHUA A€TAJTBHOI0
HCCJICA0BAHMA VISl PCIICHUA 3a1a4 B npmbeccnona.nbﬂoﬁ Oﬁ.ﬂaCTl/l, HCII0Jb30BATH METO/AbI AaHAJINU3Aa U MOACTHPOBAHUA
IEKTPUHICCKHUX nenei u AICEKTPUIECKUX MAIINH

Baanernb:

OIIK-3-B1 HaBbIkamMu aHaIM3a U MOJEIIMPOBAHUS PA3IMYHBIX CUCTEM JIEKTPOIIPHUBO/IA




4. CTPYKTYPA U COJAEP)XAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | Ilpumedanue KM Boinosan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHi pecypcbl padoThI
Pasgen 1. O0uue cBexeHus
00 3J1eKTponpuBoOe
1.1 Ornpenenenue 3 2 OIIK-3-31 JIT.1JI1.2 KM1 P1
"3yexTponpusoja’. OIIK-3-V1 JI1.3J12.2
CTpyKTypHas cxema OIIK-3-B1 IIK- | JI2.3J13.1
AJIEKTPONPUBO/IA. 2-31 TIK-2-V1 JI3.2J13.3
Knaccugukarms T1IK-2-B1 JI3.4
ANEKTPOTPUBOIOB. 21
IlepcnexTuBHBIE
HaTpaBJICHNs B IPUBOJIE.
/JTex/
1.2 Cxema 0000meHHON 3 2 OIIK-3-31 J1.2 KMI1 P1
JIBYXIIOJIFOCHON MAaIlIMHbI U OIIK-3-V1 JI1.3J13.2
cucTeMa ypaBHEHUH, OIIK-3-B1 IIK- | JI3.3JI3.4
onuchiBaronux e€. Beigaua 2-31 TIK-2-V1 21
3aJaHNs Ha KypcoOBOE TIK-2-B1
npoektupoanue. /I1p/
1.3 Oo6mHe TpeOboBaHMS K 3 30 OIIK-3-31 J.1 KM1 P1
3NIEKTPOTIPUBOLY. OIIK-3-Y1 JI1.3J12.2
Knaccugukarnms OIIK-3-B1 IIK- JI12.3J13.2
AJIEKTPOTIPUBOJIOB 1O BUILY 2-31 TIK-2-V1 JI3.3J13.4
JIBHKEHHSI, TUITY JIBUTATeNei TIK-2-B1 €]
u 1.11. [Toka3arenu paboTe
ANEKTPONPHUBOIA.
[Tpeobpa3oBaHus KOOPAUHAT.
Jluneiinsle, Ga3HbIe
npeoOpa3oBaHUs
koopauHat. /Cp/
Pa3gen 2. Mexannyeckast
4acTh
JJIEKTPOMEXaHUYECKUX
cucremM
2.1 Pacuernas cxema 3 2 OIIK-3-31 JIT.1 JI1.2 KM1 P1
OJIHOMAaCCOBOW CHUCTEMBI. OIIK-3-V1 JI1.3J12.2
Tunossle craTuyecKue OIIK-3-B1 IIK- JI2.3J13.2
Harpy3ku. OCHOBHOE 2-31 [IK-2-V1 JI3.3J13.4
YpaBHEHHE JBUKCHUS TIK-2-B1 21
AIIEKTPOTIPUBO/IA.
CraTtudeckuil pe>kuM paboThI
anexTponpusoa. [loustue
00 )KECTKOCTH MEXaHUIECKUX
xapaxrepuctuk. [TonsTue 00
YCTOHYMBOCTH
YCTaHOBUBIIETOCSI
nexenns. /JIex/
2.2 [IpuBenenne MOMEHTOB 3 2 OIIK-3-31 JI1.1 KM1 P1
CTaTHYeCKOI Harpysku, OIIK-3-V1 JI1.3J12.1
MOMEHTOB MHEPILIUU U OIIK-3-B1 IIK- JI2.3J13.2
YIIPYTHUX 37eMeHTOB. /I1p/ 2-31 TIK-2-VY1 JI3.3J13.4
[IK-2-B1 21
2.3 HccnenoBanue 3 2 OIIK-3-31 JI1.1 KM1 P1
MEXaHHYECKUX MEPEXOTHBIX OIIK-3-V1 JI1.3J12.2J13.
IIPOLIECCOB B OJTHOMACCOBBIX OIIK-3-B1 IIK- | 1J13.2JI3.3
U ABYXMacCOBBIX 2-31 I1IK-2-V1 JI3.4
cucremax. /J1ab/ [IK-2-B1 21




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/

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

33

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/IC B 1emnb poropa.
OHepreTUYecKre AUarpaMMal
JUISL pa3IUYHBIX PEKUMOB
paboThI KacKaJoB.
Crartuueckue
xapakrepuctuku AJl B
KacKaJHbIX cxeMax. Pacuer
XapaKTEpUCTUK
JMHAMHYIECKOTO TOPMOXKCHHS
AJl. DAeKTponprUBOA C
CHHXPOHHBIM JBHUTaTEIIEM.
VpaBHeHUE YII10BOM
XapaKTepUCTUKU. TOPMO3HEIE
PEXKHUMBI CHHXPOHHOTO
npuBo1a.CriocoObt
pErynupoBaHus CKOPOCTU
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
JIIT HB npu perynupoBanuu
CKOPOCTH TOKOM
B030YkaeHus.OcoOeHHOCTH
JIUHAMUYECKUX
XapaKTEePUCTHK
ACHHXPOHHOTO
KOPOTKO3aMKHYTOT'O
neuratens. Vccnenosanue
MEePEXOAHBIX MPOLIECCOB B
ACHHXPOHHOM JIBUTaTEIIe.
Ilepexonnsle npouecch
CUHXpOHHOTO TpuBoaa. /Cp/

46

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

Pa3gen S. PeryaupoBanue
KOOpAHHAT
3JIEKTPONPHBOAA




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
pabotsl. /Jlex/

6.2 Br16op u nmpoBepka 3 2 OIIK-3-31 JI1.3J12.3J13. KM1 P1
JIBUTATENs B pa3InYHbIX OIIK-3-Y1 2J13.3J13.4
pexxumax pabotsl. Pacuer OIIK-3-B1 IIK- 21
SHEpPreTUYeCcKHX MoKa3aTenen 2-31 TIK-2-VY1
anexTponpuBoaa. OneHka [IK-2-B1
MOTEPb SHEPTUH MIPU ITYCKE,

TOPMO>XEHUH U HOMHHAJIbHOM
pexuMax padotsr. /IIp/

6.3 Orpenenenue 10MyCTUMOTO 3 35 OIIK-3-31 JI1.3J12.3J13. KM1 P1
qrcia BKIIOUEHUH OIIK-3-Y1 2J13.3J13.4
ACHHXPOHHOTO JBUTATEINS C OIIK-3-B1 IIK- 21
KOPOTKO3aMKHYTBIM 2-31 TIK-2-VY1
potopom.Bribop aBurarens TK-2-B1
JUTS CIIEASILLETO IPUBOJIA.

Br16op aBurarens s
IIPUBOJIOB C ITUKOBOM
Harpy3koi. [lorepu snepruun
IIPU IEPEXOHBIX Mpoleccax
B cucremax TII-JI. ITotepu
SHEPTUH B BEHTUIIbHBIX
npeoOpa3oBaTesx.
3aBepieHNE BBITIOTHESHHS U
3aImuTa KypcOBOTO
npoekra. /Cp/
6.4 /Ox3ameH/ 3 9 OIIK-3-31 JIL.1JI1.2 KMI
OIIK-3-Y1 JI1.3J12.1
OIIK-3-B1 IIK- | JI2.3JI3.2
2-31 TIK-2-V1 JI3.3J13.4
[IK-2-B1 €]
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI IS
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTtponsHoe TIposepsembie
KM MEpOTpUATHE HHIMKATOPBI Bompocs! a5t mOArOTOBKH
KOMIIETEHIIUH
KM1 DKk3aMeH Bomnpocs! k 3x3ameny

1. Onpenenenue “anekrponpuBoaa”. Knaccudukarus
ANIEKTPOTIPUBOIOB IO XaPAKTEPUCTUKE IBUIKECHHSI, TIO KOJIMICCTBY
JIBUTATENIEH, TI0 CTETICHH YIPABIIEMOCTH | T.1. [lepcrieKTHBHEIE




HAIpaBJICHHs B IPUBOJIE.
2. OcHOBHOE ypaBHEHUE ABMKEHHMS IEKTPONIPHUBOJA OJTHOMACCOBOM
CHICTEMBI JJIS IOCTOSTHHOTO MOMEHTA HHEPIIHH.

3. [IpuBeneHre MOMEHTOB CTaTUUYECKOW HArpy3Ku, MOMEHTOB MHEPLIUU
U JKECTKOCTEH.

4. Buzpl MOMEHTOB, JEHCTBYIOIINX B 2JIEKTPONPUBOIE: ABMKYILUE U
TOpMO3HBIe. THIIOBBIE CTATHYECKHE HATPY3KU: aKTUBHBIE — HATPY3KH
TPY30II0JbEMHBIX MEXaHU3MOB, YIIPYIUX Tel; PEaKTUBHBIC — HATPY3KU
CYXOT0, BA3KOTO U CMELIAHHOTO TPEHHUs, a TAKKE BEHTHIISITOPHAs
Harpyska.

5. MexaHn49ecKHe MePEeXOaHbIE MPOIECCHl. [IpHYHBI BOSHUKHOBCHUS
HEePEXOAHBIX MPOLIECCOB. DIEKTPOMEXaHUUECKas TIOCTOSIHHAS BPEMEHH
U ee (PU3NUECKUIA CMBICIL.

6. IloHsaTHE O JMHAMUYECKON MEXAHUYECKOHN XapaKTEpUCTHUKE.

7. CTpyKTypHas cxeMma U nepeaTouHble (QPyHKINUHU AEKTPONPUBOAA
MOCTOSIHHOTO TOKa 0€3 y4era 1ernu 0OMOTKH BO30YKACHUSL.

8. CTpyKTypHas cxema ¥ IepeaTouHble (DYHKIUH AIICKTPOIIPHBOIA
MOCTOSTHHOTO TOKA C YIETOM L[ 0OMOTKH BO3OYXKICHHUS.

9. TopMO3HBIE pEXKUMBI PAOOTHI HIEKTPONPUBOA C IBUTATEIIEM
MOCTOSIHHOTO TOKa C HE3aBHCHMbBIM BO30YXKICHHEM.

10. PerynupoBaHue CKOPOCTH ABUIraTENs HOCTOSIHHOTO TOKa
HE3aBUCHMOTO BO30OYKACHHUS.

11. Ocobennoctu nepexoHbIX mpoieccoB B cucteme TIT — J1. ITyck
JIBUTATENICH TIOCTOSTHHOTO TOKa OT 33a1aTYNKa HHTEHCHBHOCTH.
OmnpeneneHne MOCTOSIHHON 3aJaTYMKa HHTEHCHBHOCTH.

12. OcoGenHocTH nepexoIHbIX mpoueccoB B cucreme I - /1.
Hcnone3osanne GopcHpoBKH BO30yXaeHUs reHeparopa. OnpeneneHne
k03¢ dunueHTa GopcupoBKH IpH ITycke B cucteme I-/1.

13. Cxema 3aMeIIeHUS] ACHHXPOHHOTO JIBUTaTeNsl U BHIBOJ ypPaBHEHHS
JNIEKTPOMEXAHUUECKOM U MEXaHNUECKON XapaKTEepUCTUKH IBUTaTeNIs.
14. CTpykTypHas cxeMa aCHHXPOHHOTO JABUTATENsI U 00IacTh ee
MPUMEHEHHUS.

15. O6061eHHas Teopyrst MalllMH TPUMEHHUTENBHO K aCHHXPOHHOMY
JBHUTATEIIO.

16. JIuneitasle (171 cTaTopa U poTopa) U (a3Hble Tpeodpa3oBaHUL
KOOPJHMHAT ISl ACHHXPOHHOTO JIBUTATEIIs.

17. Cratudeckue XapakTepUCTUKH aCHHXPOHHOTO JABUTATENs B
JIBUTAaTEIFHOM U TOPMO3HBIX PEXKHUMax paboTHL.

18. luHaMu4ecKoe TOPMOKEHUE ACUHXPOHHOT'O IBUTATENLS C
HE3aBHCHUMBIM BO30YXIEHHEM U C CAMOBO30YXKIICHHEM.

19. PerynupoBaHue CKOPOCTH aCHHXPOHHOTO JIBUraTels

20. BiusiHue pa3auyHbIX 3aKOHOB YIIPABJIECHUS HA BUJl MEXaHUYECKUX
XapaKTepUCTHUK.

21. IlepexoaHble MPOLECCHl B ACHHXPOHHOM MPHUBOJIE.

22. CTpyKTypHasi cCXeMa CHHXPOHHOI'O JBUraTesl.

23. OcoOeHHOCTH MEePEXOIHBIX MIPOIECCOB B CHHXPOHHOM IIPUBOJIC.
24. O61mue cBeieHHs 0 peryInpoBaHuy KoopauHat. OTaunuue
peryaupoBaHus KOOPAUHAT OT U3MEHEHHUs. Perynuposanue no
3aJ1al01EeMY BO3JEHCTBUIO, OTKIOHEHUIO U 10 BO3MYIIEHHI0. OCHOBHBIE
MOKa3aTeI! CI0ocOO0B PErynupoBaHUs KOOPAHHAT.

25. IloHsiTHe 0 METOAAX CUHTE3a CUCTEM 2MEKTPOIIPUBOJA: METOJIOM
NOCJIE0BATEILHON U MapalIeIbHOM KOPPEKLIUY.

26. CrangapTHBIE HACTPOUKHU PEryIUPYEMOTO IEKTPOIPUBOJA:
HAacTpoOliKa Ha MOJYJIbHBIN ONITUMYM M HACTPOMKa Ha CUMMETPUYHBIN
ONTUMYM.

27. PerynmupoBaHue MOMEHTA (TOKa) AIEKTPONPHUBOIA TIOCTOSTHHOTO
TOKa HE3aBUCHMOTO BO30yxIeHuUs B 3aMKHyToI cucteme TII - 1.
Benenue o0paTHO# CBsI3U (MTOJIOKUTEIHLHON U OTPULIATEIIBHON) 110
TOKY.

28. IlocnenoBarenbHas KOPPEKLHsI KOHTYpa PErylIupoBaHUs TOKA
(momenrta) B cucteme TII - J1.

29. PerynupoBaHHe CKOPOCTH 3JIEKTPONPHBO/IA TOCTOSIHHOTO TOKA
HE3aBHCHMOTO BO30YX/IeHHs B 3aMKHyTOH cucteme TII — [] ¢
OTPHLATENBHON 00pPaTHOMN CBA3BIO IO CKOPOCTH.

30. JIByXKOHTypHasl CHCTEMa PETYIHPOBAHUS CKOPOCTH
NIEKTPONPHUBOJA TOCTOSTHHOTO ToKa. HacTpoiika KoHTypa CKOpOCTH Ha
MOJYJIBHBIA ONTHMYM.

31. TpexKOHTYpHAs CUCTEMa PEryIUPOBAHUSI CKOPOCTH




3NIEKTPONPUBOA IIOCTOSIHHOTO TOKA.
32. Hacrpoiika KOHTYpa CKOPOCTH Ha CHMMETPHYHBIN ONTHMYM.

33. PerynupoBaHue MOJIOKEHHS [10 OTKJIIOHEHUIO Ha IIpUMepe
3JIEKTPONPUBOA ITOCTOSHHOTO TOKA HE3aBUCHMOTO BO30YKIACHHUS C
00paTHOi CBA3BIO.

34. PerynupoBanue MOMEHTa acCHHXpOHHOTO fnpurarens. Cucrema T4 —
AJl ¢ IONOXUTENBHOM 00paTHOH CBS3BIO MO CKOPOCTH.

35. PerynupoBaHue cKOpoCTH B 3aMKHYTOH cucteme T4 - AJI.

5.2. Ilepevyenn padoT, BHINOJIHSIEMBIX 10 JUCHUILTHHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

[IpoBepsieMble
Kon Ha3panne POBCp
WHIAKATOPBI Copeprxanrie paboThI
padoTsI padoThI N
KOMITCTCHIINH
P1 Kypcogoii mpoekr KypcoBoii mpoekT nMeeT 11e1bi0 OCBOEHUE U 3aKpeIUIeHUE 3HAaHHH 110

TEOPHH ITEKTPOIIPUBOIA; OCBOCHHE PAcIpOCTPAHEHHBIX METOJIOB
pacyeToB 3IEKTPOIPUBOJIOB.

3agauaMyl MPOKTUPOBAHUS SIBISIOTCS: Pa3BUTHE MIPAKTUUECKUX
HABBIKOB I10 PacyeTy MEKTPOMEXaHNIECKUX CHCTEM; YMEHUI
CaMOCTOSITEJIFHO IPUMEHATH MTPHOOPETEHHBIE 3HAHUS IIPH PEIICHUN
KOHKPETHBIX HH)KEHEPHBIX 33/1a4; PACIIMPEHUEM MIPAKTUKU
TIOJIb30BaHUS YUYCOHOH U CIIPAaBOYHOW JINTEPATYPOH; YrITyOIeHHEM
HABBIKOB I10 BEIITOJTHEHHIO M COCTABIICHUIO TEXHUIECKOH
JOKyMEHTALIUH.

OOBeKT U1 IPOEKTUPOBAHUS IEKTPONPUBOJIA: MEXAHU3M
MEPEIBIKECHIS TEIEKKH MOCTOBOTO KpaHa ¢ TOBTOPHO-
KPaTKOBPEMEHHBIM pexXHMoM paboTel. Harpyska mexanmsma
M3MEHSIETCS B TeUEHHE IIUKIIA, BKIIOYAeT B ceOs pa3roH a0 paboueit
CKOPOCTH, BBIIIOJIHEHUE PA0OTHI HA 3TOW CKOPOCTH, TOPMOKEHHE U
BO3BpAaT B HCXOIHOE MoJIoXkKeHNe. B mpomecce paboTs MexaHM3Ma
BO3HUKAaET HEOOXOJUMOCTh PETYIHPOBAHUS CKOPOCTH, OTPAaHUYEHHUS
npeaenbHbIX 3HaUeHUH MOMEHTa, OTpPaHUYEHUS YCKOpeHUs pabouero
oprasa.

Tema kypcoBoro nmpoekra: Pa3paboTka peBepCHBHOTO IEKTPOIPHUBOA
MOCTOSIHHOTO TOKa.

VicxonHble 1aHHBIE HA IPOEKTUPOBAHKUE BKIIIOYAIOT CIIEAYIOLINE
JTAHHBIC: Macca MEXaHNW3Ma, Macca Ipy3a, CKOPOCTh JIBIDKEHUS C TPY30M
(6e3 Tpy3a), IOMyCcTUMOE YCKOPEHHE C Tpy3oM (0e3 rpysa) u jap.
PacyerHo-nosicHUTENbHAS 3alIUCKa KYPCOBOTO MPOEKTa JOJKHA
COJIePIKaTh:

TUTynbHBIA ITUCT

3amaHue Ha KypcOBOW MPOEKT

CopnepxaHue

Bgenenne

Pacyernas yacTb, B KOTOPYIO BXOJUT:

Onucanue paboyeid MalTHbI

TpebGoBaHMS, MPEABABISEMBIE K JICKTPOTIPHBOLY

Pacuer ynpoiieHHO# Harpy304HON JuarpaMMbl U NpeIBapUTebHBIN
pacyer MOITHOCTH JBUTATEIs

Br160p anekTpoaBuraTens u peaykropa

Pacuer nprBeAeHHBIX CTATHYECKUX MOMEHTOB M MOMEHTOB MHEPIIUH
IIpenBapuTenbHas NpOBEpKa IBUTATENS 10 HATPEBY

Pa3paboTka 3aMKHYTO# CUCTEMBI NIEKTPONIPUBOIA

ITpoBepka 3IeKTPONIPHUBO/Ia IO TPONU3BOIUTEIFHOCTH; TI0 HarPEBY H 110
Heperpy309HOH CIIOCOOHOCTH

3axmoueHune

CIHUCOK UCHOIb30BAaHHBIX HCTOYHUKOB

ITpunoxenus

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

DK3aMEHAIMOHHBINA OMJIET 110 TUCIUIINHE BKIIOYAET B ceOs

JBa TCOPETUYCCKUX BOMIPOCHI U 3aJa4y I10 TEMaM, U3JI0KCHHBIM B 4

paznene nanHoit PIT/. Busersl xpaHsrTcs Ha kadenpe u YTBEPKICHBI €€ 3aBEAYIOLIHM.

IIpumMepsl 3a1a4 Ha SK3aMEH:
3amaua 1

Jlnst nBUTATENs MOCTOSTHHOTO TOKA C HE3aBUCHMBIM BO30YXKIICHHEM C HOMHHAIEHBIME JaHHBIMU: PHOM=9 KBT; UstnoM=220 B;
IaroM=48 A; nHOM=900 06/mMuH; R cym=0,348 Om. Paccuutarh mMycKOBbIE COMTPOTHBIICHHS JJIsI HOPMAIBHBIX YCJIOBUH ITycKa.
Yucrno cTyneHei BEIOpaTh caMOCTOATENBHO. II0CTPONTH MyCKOBYIO AMArpaMMy IpH CHIDKCHHH HanpsbkeHus Ha 15%.




3agaga 1. /Iy aCHHXpOHHOTO JBHUTaTeNs ¢ (ha3HBIM POTOPOM CO CIEAYIOIIMMH HOMHHAIBHBIMU JaHHBIMU: PHOM=30 KBT;
Unom=380 B; nuom=725 06/mun; I1aom=71,6 A; r1=0,136 Om; x1=0,225 Om; 12H0M=74,3 A; E2HOM=257 B; r2=0,0593 OM;
x2=0,174 Owm; xoa¢unneHT Tpanchopmanuy HanpspkeHns ke=1,41 paccunTate ¥ HOCTPOUTH MEXaHUIECKHE U
3NIEKTPOMEXAHNYECKHE XaPAKTEPUCTUKY IPH HOMUHATBHOM HANPSKEHUU CETH U P CHIDKeHUH HanpsoxeHus Ha 20 %. Crnenats
BBIBOJI O BO3MOXHOCTHU pabOThl aCHHXPOHHOTO JBUTATENs PH MNOHIKEHHOM HaNPSHKEHHUH.

3amaga 2. [y aCHHXpOHHOTO JIBHUTATENs ¢ (ha3HBIM POTOPOM CO CIEAYIOIINMH HOMHHAIBHBIMA TaHHBIMU: PHOM=22 KBT;
Unom=380 B; nHoM=965 06/Mun; [1HoM=55 A; r1=0,19 Om; x1=0,31 Om; [2HOM=61 A; E2HOM=225 B; r2=0,066 OM; x2=0,23 OM;
ko3 dunment Tpancdopmaryu HanpspkeHus ke=1,6 paccunTaTh U OCTPOUTH €CTECTBEHHBIE MEXAaHUYECKYIO U
AIIEKTPOMEXAHIMYECKYIO XapaKTePUCTHKHI U ONPEISINTh BETHIHHY ITyCKOBOTO COIPOTHUBIICHUS [UIS 00ECIIeYeHNsT HOPMaJIbHBIX
YCJIOBHI ITycKa 06e3 Harpy3KH.

3amada 3. ACHHXpOHHBIN nBUTaTENh ¢ NHOM=585 06/MuH U flHOM=50 I't1 paboTaer B cetu ¢ f2=60 I'11. [TocTpoUTh MEXaHUYECKHUE
XapaKTEepUCTUKH MPUBOA, €CIIN TPH HOMHHAIBHBIX MapameTpax npusoaa Mkp/Muaom=2,8. OnpenennTs BO3MOKHOCTH PaOOTHI C
HOMHUHAJIbHOW HAarpy3Kou.

3amada 4. CocTaBUTh JTMHEAPU3OBAHHBIC CTPYKTYPHBIE CXEMBI TPe00pa30BaHus SHEPTUH TP MUTAHUU ACHHXPOHHOTO JIBUTATEIIS
tuna MTKH 411-6 ot cetu u ot ucrounuka Toka. PHoM=27 kBT; UlnoM=380 B; nHoM=915 06/mun; KI1/] 82,5 %;
cos®NuOM=0,82; Mxp=765 H*M; r1=0,219 Om; x1=0,2710m; 12°'=0,328 Om; x2'=0,346 Owm; J=1,9 xr*m2. Tok xomocToro xoaa
10=30,8 A.

3amgaua 5. J{ns snexrponpuBoza, padoTatomero B cucreme ['—J] HoCTpOUTh MEXaHHUECKYIO XapaKTepUCTUKY, IPOXOISIIYIO Yepes3
Touky nc=60006/muH; Mc =0,78*Muom. Jlanusie nuratens [1-71: PaomM=32 kBT; Unom=220 B; Inom=218 A; nHom=1500 00/MuH;
Ra+Ran=0,074 Owm./Jannbie renepatopa [1-82: PHoM=35kBT1; UnomM=230 B; [HoM=152 A; nHomM=1450006/MuH; Rs+Ran=0,0863
Owm; RoBn=27,2 Owm; loBm.HOM=6,76 A.

3anmada 6. OnpenenuTh BEINIUHY ITyCKOBOTO aKTUBHOTO COMPOTHBIICHHUS, BKIIFOYaEMOTO0 B I CTATOPa ACHHXPOHHOTO JIBUTATEIS C
KOPOTKO3aMKHYTBIM POTOPOM JIJIsl YMEHBIIIEHUS ITyCKOBOTO TOKA. J[BUTaTENIbh UMEET CIeAYIOINe HOMHHAIBHBIE TaHHbIe: PHOM=16
kBt1; Unom=380 B; [nom=39,6 A; nHoM=685 06/mun; Mkp/Muom=3,3; Mnyck/Muom=3,1; Inyck/ITnom=4,8; cos®Nuom=0,76; cos
Omyck=0,71; r1=0,271 Om.

3amaua 7. JInsa gBuraTens MOCTOSHHOTO TOKa ¢ He3aBUCUMBIM Bo30ykaenrneM tumna [AI1-31 ¢ HoMuHaNnbHBIMU TaHHBIME: PHOM=8,5
kBt1; Unom=220 B; [nom=47 A; nnom=870 06/mun; Racym= 0,423 Om onpenenuTs BEIMYUHY J0OaBOYHOTO CONPOTUBIICHUS,
BKJIFOYAEMOTO B LEMb SIKOPS JJIs1 OCYILIECTBICHUS JUHAMUYECKOT0 TOPMOXKeHHsI. OLEHUTh BpeMsl JMHAMUYECKOTO TOPMOXKEHHs. TOK
B SIKOPHOU IENH IIPH 3TOM HE JOJDKEH IPEBBICUTH JTOIYCTHMOE 3HAYCHHE.

KOMHLEOTepHOC TECTUPOBAHMUC 10 pasaciiaM AUCHUIUIMHBI

DNeKTPHUUECKUM IEKTPOIPHUBOAOM HA3BIBACTCS:

JJIEKTPOMEXaHUYeCKasi CHCTEMa, YIpaBJIeHHe KOTOPOIl OCYILECTBISETCS C IPUMEHEHHEM MUKPOIPOLIECCOPHON TEXHUKU
nro0ast cucreMa, mpeoOpa3yromast MEKTPOIHEPTHIO B MEXaHHYECKYIO SHEPTHIO

TeXHWYECKas CHCTeMa, ITpeAHa3HaYeHHas UTS TIPHBEACHHS B IBIDKCHIE paO0YNX OpPraHOB MAIIWH M YIIPABICHHUS
TEXHOJIOTUYECKUMH MPOLECCaMU B COCTOSAIIAs U3 IepeAaTOYHOTO, IBUraTeIbHOT0, IPeoOpa30BaTeNbHOT0, YIPABISIONEr0 1
MHGOPMALIMOHHOTO YCTPOICTB

TeXHWYECKas CHCTEMa, ITpeoOpa3yromas SIEKTPOIHEPTHIO B KAKOH-TN00 Ipyroi BUI SHEPTHU

TeXHUYECKast CHCTEMa, B COCTaB KOTOPOH BXOANT XOTS OBl OIWH IEKTPOIBUTATEIb

B xakoM oTBeTe NpaBUIBHO yKa3aHbl yCTPONCTBA, BXOAAIIUE B COCTAB NEKTPOIIpUBOIA?

AIIEKTPOIBUTATENFHOE YCTPOUCTBO U paboyunii MEXaHU3M

3NIEKTPOABUTATEIBHOE YCTPOICTBO, pabounit MeXaHU3M, YIIPaBIIAOIIee YCTPOHCTBO

npeobpasyrolee yCTPOUCTBO, AMEKTPOABUTATENBHOE YCTPOUCTBO

npeoOpasyromiee YCTPOUCTBO, MEKTPOABUTATEIBHOE YCTPOWCTBO, ITEpeIaTOYHOE YCTPOUCTBO, Pad0UHil MEXaHN3M

B anexrpryeckuii kaHa 37€KTPOIPUBOJA BXOT:
npeoOpas3oBaTenb

JIBUTaTEIh

nepesaToyHoe yCTPOUCTBO

cHCTeMa yIpaBlIeHHs

BCE [1EPEUHCIIEHHBIE JIEMEHTBI

B anexTpryeckuii kaHai 37€KTpONIPHUBOJA HE BXOIAT:
npeoOpas3oBaTenb

JIBUTaTEIh

nepesaToyHoe yCTPOUCTBO

cHcTeMa yIpaBlIeHHs

BCE [1EPEUHCIIEHHBIE JIEMEHTBI

Kaxkoii Bu1 anexkTponpuBo/ia Helb3sl Ha3BaTb COBPEMEHHBIM:




BEHTUJIbHBII JIEKTPOIPUBOLL,

MIArOBbIHA AIEKTPOIPHUBOJL

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

JNEKTPONPUBOJ Mo cxeme kackas [llepbuyca

I'pynnoBoii 3neKTponpHBO, — 3TO NEKTPONPUBOJ, UMEIOLIU. . .
OJIUH JJIEKTPOABUIATENb

JIBa DIIEKTPOABUTATENS

HECKOJIBKO DJIEKTPOJIBUraTeNeH

IIpu paboTe 31eKTPUUECKOTO ABUTaTENs B PeXKHUME FeHepaTopa AIEKTPOMAarHUTHBIN MOMEHT SBIISETCS?
BpALIAIOILUM

TOPMO3SAIIUM

HYJIEBBIM

AKTUBHBIM

PEAKTUBHBIM

Ecnu cootHoIeHue QJICKTPOMAarHuTHOTO MOMEHTA ABUTATECIISI U MOMCHTA CTaTUICCKOTO CONPOTUBIICHUA M,Il > MC, TO:
DJICKTPOABUTATECIIb TOPMO3UTCS

OJICKTPOABUTATEIIb HETTOABMIKCH

OJIEKTPOJABUTATEIb BpAIa€TCA C IIOCTOAHHOTO 4acTOTOM BpalieHus

QJICKTPOABUTATECIIb PASTOHACTCS

QJICKTPOABUIAaTCIIb BTATUBACTCA B CHHXPOHHU3M

IIpu yckopeHHH 37IeKTPOIIPHUBO/IA 3HAUEHHE IUHAMUYECKOTO MOMEHTa OyzeT:
Mpuus > 0

Mpaun =0

Muun <0

Mpun >Mc

Mpaun <Mc

IIpu 3aMennieHnH SNEeKTPONPUBOJIA TMHAMUYECKUH MOMEHT IPUHUMAET:
Mpus >0

Mpana >MHuom

Mpaun <MHom

Mpun >Mc

Mpauu <0

AKTHBHBIIf MOMEHT COIIPOTUBIICHHS Ha Baly ABUTaTeNsl B MEKTPOIIPUBOJE XapaKTepU3yeTcs TeM, 4To:
MOMEHT COIPOTHUBJICHUS JIMHEHHO 3aBUCUT OT YACTOTHI BPAILEHHs JBUraTels

MOMEHT COTIPOTHBIICHUS SBISCTCS KBAAPATHIHON (DYHKIMEH JaCTOTHI BPAIICHNS

MOMEHT COIIPOTHUBIICHUS HE 3aBUCHUT HU OT BEJIMYMHBI CKOPOCTHU, HA OT HAlPAaBJICHUs BPALICHUS JIBUTATEILA
MOMEHT COIPOTHUBIICHUS HE 3aBUCHUT OT BEJIMYMHBI CKOPOCTH, HO 3aBUCUT OT HAIIPABJICHUS BPaIlCHUs
MOMEHT COIPOTHUBIIEHUSI HOCUT CIIy4alHbIH XapakTep

AKTHBHBIE MOMEHTHI MOTYT OBITh KaK JBMKYIIIMMHU H......
TOPMO3HBIMH

BpaIIaIOIIMA

YCKOPHTEIbHBIMU

HE I10JIBHXKHBIMH

HET PaBIIBHOTO OTBETA

PeakTHBHBIC MOMEHTHI BCETIa HAIPABIICHBI
HEPIICHTUKYIIPHO

NPOTHUB [IBIKCHUE

HE UMeeT HanpasleHe

MOYKET UMETB JIF000E HalpaBJIcHHE

HET MPaBUIBHOTO OTBETA

PaGoueii Toukoif Ha MEXaHUYECKON XapaKTEPUCTHKE EKTPOJIBUTATENS Ha3bIBACTCS

TOUKa MEPECEUEHUS] MEXaHNYECKON XapaKTEePUCTUKH JBUIaTENs C OCbIO OpAUHAT

TOYKa [EPECEUCHNS] MEXaHNIECKOH XapaKTEepUCTHKH IBUTATENS C OCBIO abCIHCC

TOUYKa, COOTBETCTBYIOILAs HOMUHAIbHOMY MOMEHTY JIBUTATEIIs

TOYKa, COOTBETCTBYIOL[asi HOMHHAJIBHOHN YacTOTE BpallleHHs IBUraTeNs

TOYKA IIEPECEUECHUS] MEXaHUUECKON XapaKTEPUCTUKH JBUraTelsl ¢ XapaKTepUCTUKON Harpy3Ku

Mexanuueckas MOIIHOCTB JJICKTPOIIPUBOAA OIIPEALIIACTCA KakK:




TMPOU3BEACHUE YACTOTHI BpAIICHUA Ha MarHUTHBIA MOTOK JABUTATCIIA
MMPOU3BECACHUEC SJICKTPOMAriuTHOIO MOMCHTA Ha 4YaCTOTY BpallICHUs ABUTaTEIIA
MMPOU3BCACHUC HAIIPSKCHUS CECTU HAa YaCTOTY BpallICHUS ABUTATCIIAA
TMPOU3BEACHUEC DJICKTPOMATrHUTHOTO MOMEHTA HAa TOK TJIaBHOM TCTIN OABUTaTCIIsA
TMPOU3BEACHUEC HANIPSI)KECHNA CETU HAa TOK TJIaBHOM TCTIM ABUTaTCIIsA

Jle6enka mogaUMaeT rpy3 Maccoit 7500 kr co ckopocTsio 1,1 m/c. JIBUTaTeNb TIPU 3TOM BpaIiaeTcsi co CKOpocThio 680 06/MuH.
Omnpenenuts NPUBEICHHBIN MOMEHT HHEPIHH IPHBOAA, eciu Jas=1,2 kr*m2; J6=4 xrem2; D6=0,35 m.

1,231

3,02

117,1

3,34

MPABHIBHBIA OTBET OTCYTCTBYET

Onpenenuts, 4TO MPOUCXOTUT C ABUTATENIEM, €CIIH MOMEHT, pa3BUBaeMblii ABUrareneM paseH 125 H*M, a MomeHT paboueit
Mammael Mpm=1290 H*Mm. Ilepenarounoe 4ucio peaykropa 12. KIT/I mexanusma 0,86.

CKOPOCTD JIBUTATEINS YBEITUINBACTCS

JIBUTATEIh IBUXKETCSI C IOCTOSTHHOM CKOPOCTHIO

CKOPOCTD JIBUTATENIS yMEHbIIACTCS

KecTkocTh MEXaHMYECKOH XapaKTEPUCTUKU — 3TO
CTENEHb U3MEHEHUSI CKOPOCTY IIPU U3MEHEHUU MOMEHTA
CTENEHb U3MEHEHHs TOKa IIPU U3MEHEHUH MOMEHTa
CTENEHb U3MEHEHNSI MOMEHTA IIPU U3MEHEHUU CKOPOCTH
CTENEHb U3MEHEHUSI MOMEHTA IIPU U3MEHEHUU IIOTOKA
CTEMEeHb U3MEHEHHs TOKa IIPU U3MEHEHUHU NOTOKa

MexaHuuecKas XapaKTepPUCTHAKA BUTATEIS MOCTOSIHHOTO TOKA TOCIICI0BATEIBHOTO BO30YKICHHS
MSATKas

JKECTKas

a0COJIFOTHO KeCTKas

a0COJIFOTHO MSITKas

MexaHu4eckas XapaKTepPUCTHKA CHHXPOHHOTO JIBUTATENIS SIBIISCTCSI:
MSTKOM

a0COJIIOTHO MATKOI

JKECTKOM

a0COJIFOTHO KECTKOM

Omnpenenuts MOMEHT, pa3BHBaeMbIi IBUTATENIEM PaBEH, HEOOXOIMMBIN JUTI 00eCIICYeH S Pa3roHa, €CIIM MOMEHT pabouei MalIiHbI
Mpm=300 H*m. Ilepenarounoe aucino penykropa 8. KITJI mexanmsma 0,6.

62,5 H*m

22,5 H*m

80 H*m

37,5 H*m

Ha cxonbko usmenutcst Mc, npuBeAeHHbIH K Baly ABUratess, eciu npuMeHuTs peaykrop ¢ KIIJI, noseimennsiM Ha 10 % ?
yBenuuures Ha 0,9

yMmeHbImuTCs Ha 1,11

ymenbuTcs Ha 0,9

yBenuuurtes Ha 1,11

CKOPOCTb JIBUTraTelIs PaBHA HYJIIO
HEIOCTaTOYHO JAHHBIX

Kak m3meHHTCS BpeMs IepexoJHOTO Ipolecca, €CIH MOMEHT HHEPLUUHU pabodero opraHa yBeIUIUTCs BABoe?
YMEHBILUTCS B 11BA Pa3a

HE U3MEHUTCS

YBEIMYMTCSA B J1BA pa3a

HE JOCTaTOYHO JaHHbIX

Mexannueckas XapaKTCPUCTHUKA JJICKTPONIPUBOAA 3TO 3aBUCUMOCTD.
HampsHKEHUA OT TOKa TJIaBHOM J1(S2807

4aCTOTHI BpalllICHUA OT HAIPSX)KCHU

HaCTOThI BpallICHHUs OT IMTOTOKA B036y)K]ICHI/I${

YaCTOTHI BpaICHUA OT SJIEKTPOMArHUTHOTO MOMCHTA

YaCTOTHI BpalllEeHUA OT TOKa IJIaBHOM LEnH




Kaxue xapakTepHCTHKN MOXHO TOJIyYUTh [P IUIaBHOM PETryINPOBaHUH
€CTECTBEHHYIO

UCKYCCTBEHHBIE

(uznyeckue

BBILLIE TIEPEUHCIICHHbIC

HET IPaBIIGHOTO OTBETA

TopMo3HbIe pexKUMBI ABUraTelst IpeHA3HAUCHBI JUIS:

TOJI/Iep KaHUS TIOCTOSTHCTBA CKOPOCTH TIPH aKTHBHOM Mc

yAep>KaHUS B HEMOJBIKHOM COCTOSHIM MEXaHH3Ma, MOJBEPKEHHOTO JeHCTBHIO aKTUBHOTO Mc
YMEHBLIEHUS] CKOPOCTH IIPH OCTAHOBKE

aBapUITHOTO OCTaHOBA JIEKTPOIIPUBOIA

BCE OTBETHI IPaBHIIbHBIC

Kaxoif TopMO3HOI1 peXiM SIBISIETCS CAaMBbIM S5KOHOMHYHBIM?
JMHAMHYIECKOE TOPMOIKECHHE

TOPMOKEHHE TPOTHBOBKIIOUCHIEM

reHepaToOpHOE TOPMOXKEHHE

JUHAMHYECKOE U TEHEPaTOPHOE TOPMOXKCHHUE

Kak Ha3bIBaeTcs OCHOBHASI XapaKTEPUCTHUKA JIBUTATEIIS?
BHEILHSS XapaKTepUCTHKA

MeXaHHUECKas XapaKTepUCTUKa

pEryIupoBOUHasl XapaKTePUCTUKA

Heperpyzoqﬂaﬂ CITI0COOHOCTH JABUT'AaTCIIsA OITPEACIISACTCA KaK:
OTHOINECHUE ITYCKOBOTO MOMEHTAa K HOMUHAJIbBHOMY
OTHOIIEHUE MAKCUMAJIILHOTO MOMEHTAa K HOMHUHAJIbHOMY
OTHOIIICHHUE ITYCKOBOI'O TOKa K HOMUHAJIbHOMY

UeM xapakTepu3yeTcs INIaBHOCTb PEryIHMpPOBAHUE
YHCJIOM YCTOMYMBBIX CKOPOCTEN

YHCJIOM YCTOHUYUBBIX MOMEHTOB

YHUCIIOM YCTOMYMBBIX CHII

YCTOMYHUBOCTBIO 110 BCEM XapPaKTEPUCTUKAM

HET MPaBUIBHOTO OTBETA

Kakoif ¢m3udeckuii 3aK0H JISKHUT B OCHOBE IPHHITHUIA JICHCTBUS ABUTATENS IIOCTOSHHOTO TOKa?
3akoH OMa

3akoH Kupxroda

3aKOH 3J1€KTPOMarHUTHON MHAYKIUU

3aKkoH Jxoyns-neHna

3aKOH AJIEKTPOMArHUTHBIX CUIT

3HaYeHNE TOKA KOPOTKOTO 3aMBIKAHUS IBUTATENS IIOCTOSIHHOTO TOKA HE3aBHCUMOTO BO30YXKIEHHSI ITPHU YMEHBIIEHUH MTOTOKA
3HAYUTENNBHO YMEHbIIACTCS

OCTaeTCsl MOCTOSTHHBIM

YBEITHYNBACTCS

HE 3aBHCHUT OT IIOTOKA

NPABHIBHBIA OTBET OTCYTCTBYET

Kak n3Mensiercst 9acToTa BpalleHus JBUTATENSI MOCTOSHHOTO TOKa HE3aBUCHMOTO BO30YKICHHUS TPU 0OpBIBE OOMOTKHU
BO30YKAECHUS?

4acTOTa BPAICHUS PE3KO YMEHbBINACTCS

4acTOTa BPAIleHUsT Pe3KO BO3pacTaeT

JIBUTATEIb OCTaHABINBACTCS

4acTOTa BPAICHUS HE H3MEHACTCS

JUTSL OTBETA Ha BOMIPOC HE XBATACT JaHHBIX.

UYro mpou3oiiger ¢ paboTaroUMM JBUraTeleM HOCTOSHHOTO TOKA IIPY M3MEHEHHH HaMpaBlICHUsS TOKA B LU SKOPA?
JIBUTaTEIb OCTAHOBUTCS

HHIYEro B paboTe ABUTATENS HE M3MEHHUTCS

HaIpasJICHUE BPALICHUS U3MEHUTCA Ha IIPOTUBOIIOJIOKHOE

JIBUTaTelb MOMIET B Pa3HOC

[Ipn moCTOSIHHOM HaNPSHKEHUH MMUTAHUS IBUTATENS MOCTOSHHOTO TOKA IMapajIeIbHOTO BO30YKICHNS MAaTHUTHBIH TOTOK
BO30yKIeHHs yMeHbIImIcs. Kak u3MeHUTCs yacToTa BpameHus ?




YBEIIUIUTCA
OCTaHETCS MOCTOSTHHOM
YMCHBIINTCA.

B kakom ciydae qBUraTenab HE3aBUCUMOTO BO30YKICHHUS MOXKET MONTH B Pa3HOC (PE3KO BO3pacTaeT yacToTa BpaleHus)?
HpH 0OpBIBE LIETHN SKOPSI HA XOJIOCTOM XOIy

TIpH 0OpBIBE IIETTH BO30YKICHI

IpU YMEHBIIEHUH J0OaBOUYHOTO CONPOTHUBICHHS B LIEMH SKOPS

Kaxoi (bl/IBI/I‘ICCKI/Iﬁ 3aKOH JIC)KUT B OCHOBC IMPUHIHIIA Z[CﬁCTBPISI JABHUTaTCJIsI ITIOCTOSIHHOI'O TOKa?
3akoH Oma

3akoH Kupxroga

3aKOH JICKTPOMArHUTHOW UHIYKIINT

3akoH Jxoynsa-Jlenma

3aKOH DJICKTPOMArHuTHBIX CUJT

3HaueHHe TOKAa KOPOTKOTO 3aMBIKAHHSI IBUTATENS TIOCTOSHHOTO TOKa HE3aBUCHMOTO BO30YKACHHS IIPH YMEHBIICHHH IOTOKA
3HAYUTEIBHO YMEHBILACTCSA

0CTaeTCs NOCTOSIHHBIM

YBEIIMYMBAETCS

HE 3aBUCUT OT IIOTOKA

IIPAaBUJIBHBIA OTBET OTCYTCTBYET

Kak m3menseTcs yactora BpaliCHUs ABUTATCIIA MOCTOAHHOI'O TOKa HE3aBUCUMOTO BO36y)K}ICHI/ISI npu O6pI>IBe 00MOTKH
BO30YyXIeHUS?

Y4aCTOTA BPALICHHS PE3KO YMEHBILACTCSI

YacTOTa BPALLCHHS PE3KO BO3PACTaeT

JIBUTATENb OCTAHABIMBACTCS

4aCTOTa Bpall€HU HEC U3MCHACTCA

JUIs OTBETA Ha BONPOC HE XBATACT JAHHBIX

I‘ITO HpOH3OI71I[€T C pa60Tanan JABUTATCIIEM IIOCTOSIHHOI'O TOKaA HpI/I U3MCHCHUU HaHpaBﬂeHI/IH TOKa B I HKOpH?
JABUTAaTCJIb OCTAHOBUTCS

HUYEro B paboTe IBUTATEINS HE U3MCHUTCS

HanpaBneHHe BpaLHeHI/ISI U3MCHHUTCI HA HpOTI/IBOHOJIO)KHOG

JIBUTATENb MOUJET B pa3HOC

[Tpu NOCTOSIHHOM HATPSHKCHUH MTUTAHUS JBUTATEIS TIOCTOSTHHOTO TOKA MapajlieIbHOTO BO30YXKISHHUS MATHUTHBIA MTOTOK
BO30YKAeHUS yMeHbIIWICS. Kak n3MEHHTCSl 9acToTa BpalleHus?

YBEITUUUTCSA

OCTaHeTCcs NOCTOSIHHOM

YMEHBILIUTCS

HpI/I PEOCTAaTHOM ITYCKE aCUHXPOHHOI'O ABUTATECIIA HYCKOBOﬁ MOMCHT!
YMCHBIIACTCA

CTPEMUTCA K HYITIO

BO3pacTacT

ocTaercs 6e3 H3MEHEHHUS

MCHACTCA MaJIO

IToyemy IyCKOBOW MOMEHT aCHHXPOHHOTO JBUTATENS IPH BBEICHUHU peocTaTa B (pasHBIN POTOP yBEMYHBACTCSA?
YBEITHYMBACTCSI HHAYKTHBHOE COITPOTUBIICHUE POTOPA

YBEITHMYMBACTCS aKTUBHOE COMPOTHUBIICHHE POTOPA

YBEIIUYUBACTCS aKTUBHASL COCTABJIAIONIAs POTOPHOTO TOKA

YMEHBIIIAETCS] POTOPHBIN TOK

Kak m3meHnTCs neperpy3ounasi ciocoOHOCTh aCHHXPOHHOTO ABUTATENs IIPH BBEICHUH PEOCTaTa B LieNb poTopa?
YMEHBILIUTCS

HE U3MEHUTCS

YBEIUUYHUTCSA

JUI OTBETa HEJOCTATOYHO JaHHBIX

Kax m3MeHnTCS TOK, MOTPEOIIsieMblif aCHHXPOHHBIM ABHTATEIIEM U3 CETH, IPH YMEHBIICHUH ITOBEICHHOTO HANIPSDKSHUS U
HEU3MEHHOM MOMEHTE Harpy3Ku Ha Baiy?

JUI OTBETa HEJAOCTATOYHO JaHHBIX

YBEIMUYHUTCSA

YMEHBILIUTCS

HE U3MEHMTCS




Kaxk BBecTHn aCPIHXpOHHLIﬁ ABUTATCIIb B PEXKUM I'CHEPATOPHOT'O TOpMO)KeHI/IH?
YBCIUYUTH aKTUBHOC COIIPOTHUBJICHUEC POTOPpa

YMEHBIIUTH YUCJIO Map MOJIOCOB 00MOTKH craTtopa

TMOHU3UTH MOABCACHHOC HAIPAKCHUEC

MOHHU3HUTH YaCTOTY MOABCACHHOI'O HAIIPSIY)KCHU

Kak m3meHnTCS TOK B 0OMOTKE pOTOpa aCHHXPOHHOTO IBUTATENsl PU YBEIMUCHUH MEXaHUYECKOH Harpy3Ku Ha Baly?
YBENIUUUTCS

HE U3MEHUTCSA

YMEHBILUTCS

C kaKxoil Lienbio Ha POTOPE CHHXPOHHOTO JABUTATENs HHOT/A pa3MEIlatoT JOMOIHUTENbHYI0 KOPOTKO3aMKHYTYI0 OOMOTKY?
JUISL yBEJIMUEHHUS BPALIAIOIEro MOMEHTa

JUIS 3aITyCKa IBHUTaTENIs

UL PEryJUpOBAaHUS CKOPOCTH BpAILCHUs

HpI/I PEryimmpoBaHuN 9aCTOThI BPpALICHHUA MAarHUTHOI'O ITOJISA nl ACUHXPOHHOTO ABUTATCIIA ObLIH TOJTYYCHBI CICAYIOINEC BEINYUHBI:
1500; 1000; 750 06/mMuH. Kakum c1oco60M 0CYIIECTBISIIOCH PETYIMPOBAHNE YACTOTHI BPAICHHS?

N3MCHCHHUEM YaCTOThI NUTAIOLICI0 HAIPAKCHUA

M3MEHEHHEM YHCIIa Map HOJIF0COB

HU3MCHCHHUEM COIIPOTHUBIICHUA CTAaTOPa

NU3MCHCHHUEM COTIPOTUBJICHUS POTOPA

YeMy paBHa MeXaHHUYECKass MOITHOCTh B ACHHXPOHHOM JIBUTATENE TPH HETOABHKHOM poTope (s=1)?
Pmex=0
Pmex>0
Pmex<0

VYkaxure HCO6XOHI/IMI)IG " JO0CTATOYHBIC YCIOBHUA BO3HMKHOBCHHS Bpalljaromero MOMEHTa B aCI/IHXpOHHOﬁ MaIlInuHE.
HaJIMYHe TOKOB B 0OMOTKaX CTaTopa

HaJIMYHC MOTOKA paCCCIHUA

3aMKHYTas IIeTTb OOMOTKH pOTOpa

HEpPaBEHCTBO CKOPOCTEil BpallleHHss MATHUTHOTO TIOJISI CTaTOPa H POTOpa

HaJIYHe BPaIaronIerocsi MAarHUTHOTO MOJIS




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 pacyeTa; CBOOOJHOE BIaeHHEe METOANKOM pacueTa; KyJIbTypa opopMIIeHHs TOSCHUTENBHOM 3alliCKy;
CaMOCTOSITEIFHOCTH BBIBOJIOB. Bee 3TO cyMMHpPYeTCS B HTOTOBYIO OIICHKY.

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

ABTOpBI, COCTaBUTEIHN 3arnasue

bubnuroreka W3znarenbcTBO, TOA, 371. 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. Pacuyer u uccnenoBanue Opck: OI'TH, 2009,
Pa30MKHYTBIX M 3aMKHYTBIX
CHUCTEM 3JICKTPOIPUBOJIA!
MPAKTHKYM T10 PEIICHHIO 33149
JI3.3 | Maxwupuna P.E. DJIEeKTPUYECKUN TPUBO/I: Opck: OI'TH, 2007,
MPAaKTUKYM
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 |AnruBupyc Kaspersky Endpoint Security st 6n3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.2 Kowmmac 3D V21-22
I1.3 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.4 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.5 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
1.6 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.7 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.8 | Bbpaysep Google Chrome
1.9 Microsoft Teams
I1.10 | WinDjView 2.0.2
I1.11 |DjVu Solo 3.1
I1.12 |MATLAB & Simulink
6.4. Ilepeuenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHOHATbHBIX 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-TEXHUYECKOE OBECIIEUEHUE
Ayn. Haznauenue OcHareHue
101 VYuebnast maboparopust dnekTpoTexHuku u | Kommmekr — yueOHoit  mebenm Ha 24 Mecra  mis

AIIEKTPOIPUBOJIA

00yJaroumxcs, KOMIUIEKTHl J1ab0opaTopHOTO 000pYIOBaHUS
JUIL  WCCIICNOBAaHMSA ¥ HaJlagKH dIICKTPHYCCKUX  IICTIeH,
KOMIDIEKT  y4eOHOTO  O00OpymHOBaHMS  JUIi  HM3YUCHUS
JNMEKTPUYECKUX TPHUBOJOB, JAOOPATOPHBIC CTCHIBI I
H3yYCHHS OCHOB aBTOMAaTHU3aIUU TPOU3BOJICTBA,
MIPOTPaMMHPOBAHUS  TPOMBIIUICHHBIX ~ KOHTPOJEPOB |
YIpaBJICHUS TEXHOJIOTUYECKAMH o0BexTaMu,
1ab0paTOpPHbIC CTEHABI Ui M3YYCHHUs HPOrPaMMHPOBAHHS
MUKpokoHTpoutepoB  [IM-JIM, nmaGopaTopHble CTCHIBI
"ABTOMaTMKa Ha OCHOBE MPOTPAMMHPYEMOT0 KOHTpOJuIepa
SiemencS7, maGopaTopHbIE CTEHABI IS HU3YYEHUS OCHOB

nnppoBoir  TexHukH "OCHOBBI  IUPPOBOH  TEXHUKH',
71a0OpaTOpHEIE  CTEHMIBI JUIS ~ W3Y4CHUS  CHJIOBOM
ANIEKTPOHHUKH u npeoOpa3oBaTenb TEXHUKU

"IIpeobpa3oBarens Texuuku", ocmmwiorpadp FLK-123/001,
ocumtorpad GOS-620 FG, THMOBOW KOMIUIEKT yd4eOHOTO
obopynoBanus "IIporpaMMupoBaHHe MHKPOKOHTPOJIICPOB
"IIM-JIM Ha 4 paGo4ux MecT, TOPMOBO3IYIIHAs HasIbHAsL
crannus lukey-852d+.
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VYuebHas mabopaTtopus (KOMITBIOTEPHBINA
KJIacc) Kabuner KypCOBOI'O u
JMIIOMHOTO HPOEKTUPOBAHUS,
CaMOCTOSITEIILHON paboThI 00yJaromuXCst

Kommiekr y4eOHOWM  Mmebemm Ha 24  Mecta  UIA
oOyuaromuxcs, 12 CTanMOHApHBIX KOMIIBIOTEPOB  UIS
oOywaronuxcsi, 1  CTalMOHApHBIH  KOMIIBIOTEp  JJIS
nperojasarenst (Bce C BBIXOAOM B HHTEPHET), MPOEKTOD,
9KpaH HACTEHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, noctyn k SMOC
Yuusepcurera MUCHC 4yepe3 nuuHbBId KaOMHET Ha
miargopme LMS Canvas u Moodle, uIeH3NOHHBIC
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOJJMYECKHUE YKA3AHUA J1JI51 OBYYAIOINUXCA

B npomnecce n3ydeHns AUCIUILTIHEI BBIACISIOT B BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyIUTOpHAas
caMocCTosITeNbHas paboTa Mo JUCHUIIIMHE BBIMOTHACTCS Ha YUeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IpernogaBatens. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IIaHupyeMas ydeOHast paboTa 00yJaromuMcsl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IpPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO Oe3 ero HEMOCpeCTBEHHOTro ydacTus. CaMocTosTeNnbHAs paboTa, He
IpeIyCMOTPEHHas IPOorpaMMON yueOHO JUCIHUIIINHBI, PACKPHIBAIOIIEH U KOHKPETU3UPYIOLIEH ee coJiepikaHue, OCYIIeCTBIIeTCS
00y4aIOIMMCSI MHUIIMATUBHO, C LICJIBI0 PEan3alii COOCTBEHHBIX YUeOHBIX M Hay4HBIX HHTepecoB. s Gonee a3 dpekTruBHOTO
BBITIOJTHEHHS CAMOCTOSATEIBHONM pabOTHI IO AUCIHIUIMHE NPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee paroHATbHYI0 METOANKY CAMOCTOSITENBbHON pabOoThL, IEMOHCTPUPYET PaHee BEINOJIHEHHbBIE 00ydJaomuMucsa paboTsl 1
T.1.. Bupl 3a1anuil U1 BHEayIUTOPHOM CaMOCTOATENbHOM paboThl, X COJep KaHUE U XapaKTep MOTYT UMETh BapUaTHUBHBIA U

I depeHIPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatommerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBUAYATBHO WU IPYIIIAMH CTYACHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATENBHOM PabOTHI, ypOBHS CI0KHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITENBbHOM pabOoThI
OCYIIECTBIISCTCS B TIPEAEax BPEMEHH, OTBEJCHHOTO Ha 00s13aTeNbHbIC yueOHbIC 3aHATHS 110 JUCUUILIMHE Ha TPAaKTHYECKHUX,

a00paTOPHBIX 3aHATHSIX.




