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PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

Teopus d1ekTponpuBoaa

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
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OO0mast TpyI0EMKOCTh 53ET
YacoB 1o yueOHOMY ITaHy 180 @DopMBI KOHTPOJIL B CEMECTPAX:
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Cawm. pabota 63 |63 |63 |63
Yacel Ha KOHTPOJIb 27 127 |27 |27
HUrtoro 180 [ 180 | 180 | 180




IIporpammy cocraBui(u):

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

Pabouas nmporpamma
Teopus yy1exkTponpuBoIa

Pazpaborana B coorBerctBuu ¢ OC BO:

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

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.02 DnexTposHepreTrka u 31eKkTporexHuka, 13.03.02 23 DnexrposHeprerrka u anekrporexHuka [IpOIMuA.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOIT BO 30.11.2022, npotoko: Ne 30

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporoko:n Ne 30

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 12.03.2025 1., Ne3

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



1. HEJIX OCBOEHUA

1.1 | Llenn ocBOEHMS AUCUUILIHHBL 00YdCHHE METOJaMU aHAIIN3a U CHHTE3a COBPEMEHHBIX PAa30MKHYTHIX H 3aMKHYTBIX
IEKTPOMEXAHUYECKUX CUCTEM.

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

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM INPOT'PAMMBbI

Bnox OIT: b1.B

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

2.1.1 | IIpoeKTHBIH TOAXO0/ B TEXHUKE

2.1.2 | CunoBas 31€KTpOHUKA

2.1.3 | Teopus aBTOMaTHYECKOTO YIIPaBIECHUS

2.1.4 |LudpoBas n aHAIOTOBas ANEKTPOHUKA

2.1.5 | DnexTpuyecKue U 3EKTPOHHBIE annapaThl

2.1.6 | DnexTpuyecKre MallHbI

2.1.7 | Teopern4eckue OCHOBBI AEKTPOTEXHUKU

2.1.8 | dusuka

2.2 JucuuminHbl (MOXYJIN) H MPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAY/Is) HEOOXO0THMO KAK
npeaIecTByIoOmIee:

2.2.1 |IIpoekTupoBaHUE HNEKTPOTEXHUIECKUX YCTPOICTB

2.2.2 | Cucremsl yIpaBlIeHHUs MEKTPOIPUBOIOB

2.2.3 | ABTOMaTH3aIMs TEXHOJIOTHYECKHUX MPOIECCOB

2.2.4 | ABTOMaTH3UPOBAHHBIN 3JIEKTPONPHUBO]] TUIIOBBIX IPOHU3BOICTBEHHBIX MEXaHU3MOB

2.2.5 |IoaroroBka K MpoIeaype 3allUThl U 3aIIUTa BEITYCKHOW KBATHN(UKAITMOHHON pabOTHI

2.2.6 |IIpepnunnoMHas IpakTHKA

2.2.77  |IIpoMBIIIIEHHBIE CETU

3. PE3YJIbTATBI OBYYEHMUA 11O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMAMH

IIK-2: CiocoGeH NpoeKTHPOBATHL CHCTEMBI 3JIeKTPONPHUBOAA M ABTOMATH3HPOBAHHBIE CHCTEMbI YIIPABJICHHSA €
HCNOJIb30BaHUeM HUGPOBLIX TEXHOJIOT U

3HaTh:

[TK-2-31 MeToauKK MPOESKTUPOBAHKSI COBPEMEHHBIX AJIEKTPOIIPHUBOJIOB

OIIK-3: Cnioco0eH ocylecTBJISITh MOJIETHPOBAHNE, AHAIU3 M IKCIIEPUMEHTHI B IeJIAX MPOBEIEHHS 1€TAJIBHOT0
HCCJICI0BAHMA VISl pelIeHUs 3a1a41 B HpO(l)CCCI/IOHaJIbHOﬁ OﬁﬂaCTl/l, HCIOJb30BATH METO/AbI aHAJIU3a U MOACTUPOBAHUSA
JJIEKTPUYECKHUX Lienel U MIeKTPUYEeCKUX MAIMH

3HaTb:

OIIK-3-31 meroas! ananuza u mojenuposanus cuctem TII-I, [TY-A, [TY-C/]

IK-2: Cnocoden MPOEKTUPOBATH CUCTEMBI JICKTPONIPUBO/IAa U ABTOMATU3UPOBAHHBIC CUCTEMbBI YIIPABJIECHUA C
HCII0JIb30BAHUEM ].ll/lq)pOBbIX TEeXHOJIOTHii

YMmerb:

[IK-2-Y'1 npuMeHsTh METOIbI IPOEKTUPOBAHHS AICKTPOIIPUBOIOB Ha MPAKTHKE

OIIK-3: CnocoGen OCyHIE€CTBJIATH MOACIUPOBAHUE, AHAJIU3 H IKCIIEPUMEHTHI B LEJIAAX TPOBEACHHUA A€TAJTBHOIO
HCCJICA0BAHMA VISl PCIICHUA 3a1a4 B npmbeccnona.nbﬂoﬁ Oﬁ.ﬂaCTl/l, HCII0Jb30BATH METO/AbI AaHAJINU3Aa U MOACTHPOBAHUA
IEKTPUHICCKHUX nenei u AICKTPUIECCKUX MAIIUH

Ymerb:

OIIK-3-Y1 onTUMHU3UPOBaTh CTPYKTYPY IEKTPOIPUBOIA

IIK-2: Cnioco0eH NpoeKTUPOBATHL CHCTEMBbI JJIEKTPONIPUBO/A H ABTOMATU3HMPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCNO0/Ib30BaHHeM HU(POBLIX TEXHOJIOTHIH

Baanernb:

TIK-2-B1 npakTuyeckuMU HaBbIKAMU MPU IPOESKTUPOBAHUY 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
9JIeKTPHYECKHX Lenel 1 31eKTPHIeCKNX MAIIHH

Baagern:

OIIK-3-B1 HaBbIkaMH aHANIM3a 1 MOJEINPOBAHHS PA3IUUHBIX CUCTEM DJIEKTPONIPUBOIA

4. CTPYKTYPA U COJAEP)XAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | YacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM Boinoan
3aHSATHUS TeM /BUJ 3aHATHSA/ / Kype HHIMKATOPHI M 1. sieMble
KOMIIeTeHIUii pecypcsl padoThI
Pazgen 1. O6uine cBexeHus
00 dj1eKTponpuBoOIe

1.1 Ormpenenenue 6 2 OIIK-3-31 TIK- | JI1.1JI1.2 KM1,K
“anexTponpuBoaa’. 2-31 JI1.3J12.2 M2
CTpyKTypHas cxema JI2.3J13.1
AJIEKTPONPUBO/IA. JI3.2J13.3
Hasznagenue snemeHTOB J13.4
3NIeKTponpuBoAa. Byl 91
MepeJaTOYHBIX YCTPOKCTB,

AIIEKTPOMEXAHNTIECKUX
npeoOpa3oBaTenei,
peoOpa3oBaTeIbHBIX U
YIIPABISIOMIAX YCTPONCTB.
[TonsiTue 06 06001ICHHO
JJIEKTPUUECKOH MallliHe.
Knaccugukarms
ANIEKTPOTIPUBOIOB.
[lepcniekTuBHBIE
HaIpaBJICHUS B MPUBOJIC.
[Jlex/

1.2 Cxema 00001IeHHOH 6 4 OIIK-3-V1IIK J1.2 KM1,K P1
JIBYXIIOJIFOCHOM MallluHBI U -2-V1 JI1.3J13.2 M2
cucTeMa ypaBHEHUH, JI3.3J13.4
OITHMCHIBAOIINX €. 21
JluneliHble IpeoOpa3oBaHUs
0000I1IEeHHOM MAITHBI.
®dazHble Mpeodpa3oBaHUs
KoopauHat. Beimada 3amanus
Ha KypcoBO€
npoexruposanue. /I1p/

1.3 OO6mmume TpeboBaHMS 11O 6 2 OIIK-3-B1 IIK- JI1.3J13.2 KM1
TeXHHKe 0€301TaCHOCTH MPH 2-B1 JI3.3J13.4
pabote B 21
ANIEKTPOTEXHUUECKOH
nabopartopuw. /J1ad/

1.4 Oo6mue TpeOoBaHMS K 6 6 OIIK-3-31 J.1 KM1,K P1
3NIEKTPOTIPUBOLY. OIIK-3-Y1 JI1.3J12.2 M2
[Noxa3zarenu paboTh OIIK-3-B1 IIK- JI2.3J13.2
anekTponpusoaa. /Cp/ 2-31 TIK-2-Y1 JI3.3J13.4

TIK-2-B1 €)!

Pasgen 2. Mexannuyeckasi
4acTh
JJIeKTPOMEeXaHUYECKUX
cucTreM




2.1

[Tonsarue 06 0IHOMACCOBOM
cucteMe. PacueTHas cxema
OJTHOMACCOBOM CHCTEMEL.
Buasr MOMeHTOB,
JIEHCTBYIOLINX B
anekTponpuBoe. Tumossie
CTaTHYECKHE HATPY3KH.
OCHOBHOE ypaBHEHHE
JIBHYKEHHSI SJIEKTPOTIPUBOIA
IIJISL IIOCTOSTHHOTO MOMEHTA
WHEPIH B
nudpepeHInaIbHON U
orepaTtopHoit hopme.
CtpyKTypHas cxema u
nepenaTouHas (QyHKIHS
0JIHOMAaCCOBOM CHUCTEMBI.
ITousTre 06 MHOIOMAaCCOBBIX
cucteMax. PacuerHas cxema
MHOI'OMacCOBOM CUCTEMBI.
CTaTHYeCKUI PeKUM PabOThI
anexktponpuBona. [lonsrue
00 ’KECTKOCTH MEXAHUYECKUX
xapakrepuctuk. [ToHsTie 06
YCTOWYMBOCTH
YCTAaHOBHUBIIIETOCS IBUYKECHUSI.
YpaBHeHME ABM)KEHUSA
AJIEKTPONIPUBOIA JJIs
JIByXMacCOBOW CHUCTEMBI.
ITpeo6pa3oBanue
JIByXMacCCOBOW CHUCTEMBI K
O0JITHOMAaCCOBOM CHCTEME.
YpaBHeHHE ABHKESHUS IS
MHOTOMAacCCOBBIX

cucreM. /Jlex/

OIIK-3-31 IIK-
2-31

JI1.1J11.2

JI1.3J12.2

JI2.3]13.2

JI3.3J13.4
€]

KMI,K
M2

P1

2.2

AHanu3 0CHOBHOTO
YpaBHEHUS BIKCHIE HA
OCHOBE aHalIn3a paboTHI
IPy30I10/bEMHOTO
MexaHn3Mma. CTpyKTypHas
CXeMa M ImepeaaTouHas
(YHKIMS 0ZTHOMACCOBOH
cucreMsl. Ompesenenne
JKECTKOCTH MEXaHUUECKHX
XapaKTEePUCTHK TpapuIecKuM
Y aHAINTHYECKUM METO/IaMU.
I'padpmaeckuii n
AQHATUTUYECKUI METOMBI
OIpeieNIeHHs] YCTOIYMBOCTH.
ITpuBeneHMEe MOMEHTOB
CTaTUYECKO! HarpysKuy,
MOMEHTOB HHEPLIUH U
YHPYTHX 3JeMeHTOB. Boinaua
3aJaHUs Ha KypCcOBOE
npoextuposanue. /I1p/

OIIK-3-V1 IIK
-2-V1

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

€]

KMI,K
M2

Pl

23

HccnenoBanue
MEXaHHYECKUX MEPEXO0THBIX
MPOLIECCOB B OJJHOMACCOBBIX
1 IByXMAaCCOBBIX

cucreMax. /J1ab/

OIIK-3-B1 IIK-
2-Bl

J1.1
JI1.3J12.2J13.
1J13.2J13.3
J3.4
€]

KM1

24

MexaHnueckue nepexoaHble
mpoHeCcChbl B MHOIOMAaCCOBBIX
cucremax. ['padpuaeckue
METOJbI pacucTOB
MEXaHHYECKUX IIePEXOIHBIX
npoueccoB.BermonaeHne
KypcoBoro mpoekTa. /Cp/

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

JI1.1J11.2

JI1.3J12.2

JI2.3J13.2

JI3.3J13.4
ol

KM1.,K
M2

P1




Pa3nen 3.
DJIeKTpOMexXaHu4YecKast
4acTh JIeKTPONPHUBOAA

3.1

Craruueckue
XapaKTEPUCTUKH JIBUTATENS
MOCTOSIHHOTO TOKa
HE3aBUCHMOTO BO30OYKACHHS
(AIIT HB). Topmo3Hbie
PEKUMBI pabOTHI
anekrponpuBoga ¢ JIIT
HB.Crioco6s1 perynupoBaHus
ckopoctu JAIIT HB. Meronst
pacyeToB MyCKOBBIX
nuarpamm JIIIT
HB.Craruueckue
XapaKTEePUCTUKHU JIBUTATENS
MIOCTOSIHHOTO TOKa
MOCJIEZIOBATEIHLHOTO
Bo30ykaenus (AIIT I1B).
TopMmo3HbIe pexUMbI pabOThI
AJIEKTPONPUBO/IA.
Craruueckue
XapaKTEePUCTUKU
ACUHXPOHHOTO JIBUTaTENs
(AJl) B 1BUTATEIHHOM H
TOPMO3HBIX PEKIMAX
paboTsl. luHamuueckoe
TOPMOKEHHE aCHHXPOHHOTO
JIBUTATENS C HE3aBHCUMBIM
BO30Y>KIEHUEM U C
CaMOBO30YKICHUEM.
Xapakrepuctuku AJl ipu
MUTaHUU OT UCTOYHUKA
HaNpsDKEHUS U OT UCTOYHHKA
Toka.PerynupoBanue
CKOPOCTH aCHHXPOHHOTO
JIBUTATENs] ACHHXPOHHOTO
nBuratens. YactoTHoe
peryaupoBaHue CKOPOCTH
ACHHXPOHHOTO JIBUTATEIISI.
Bnusiaue pazianyHbIX
3aKOHOB YITPaBJICHUS HA BH/
MeXaHIMUECKHX
xapaktepucTuk.Perynuposan
1€ CKOPOCTH aCUHXPOHHOTO
JIBUTATEIS] BBEJICHUEM
npotuBo-3/IC B nenp
poTtopa. MexaHuyeckuii u
AJIEKTPOMEXaHUUECKU I
KacKaJbl. DJIEKTPOIPUBOJ] C
CHUHXPOHHBIM JBUTaTEJIEM.
VYpaBHeHUE yriioBou
XapakTepUCTHKH. TOpMO3HBIE
PEXUMBI CHHXPOHHOTO
nipuBo1a.CriocoObt
peryaupoBaHusi CKOPOCTH
CUHXPOHHOTO

nsurarens. /Jlex/

OIIK-3-31 IIK-
2-31

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

Ol

KMI,K
M2

P1




32

PacueT ecTecTBEeHHBIX U
HCKYCCTBEHHBIX
XapaKTEPUCTHK JIBUTATEIIS
IMOCTOSIHHOTO TOKa
HE3aBHCHMOTO BO30YKIECHUSI.
PacueT ecTeCTBEHHBIX U
HCKYCCTBEHHBIX
XapaKTEePUCTUK
ACHHXPOHHOTO JIBUTATEISI.
MeToab! pacueTa mMyCKOBBIX
JUarpaMM aCHHXPOHHOTO
nsurarend. Pacuer
CTPYKTYPHBIX CXEM
3NIEKTPOTIPUBOAA
[IOCTOSIHHOTO M IEPEMEHHOTO
tokoB. /IIp/

OIIK-3-Y1 IIK
-2-V1

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

€]

KMI,K
M2

P1

33

Uccnenosanne
3JIEKTPOTIPUBO/IA C
JIBUTATEIEM ITOCTOSHHOTO
TOKAa HE3aBUCUMOTO
B030YyKAeHus. VccenoBanue
3JIEKTPOTIPUBO/IA C
ACHHXPOHHBIM

nsuraresem /J1ab/

OIIK-3-B1 IIK-
2-B1

J1.1
JI1.3J12.1J13.
2J13.3J13.4
€]

KM1.,K
M2

34

Croco0bl perymupoBaHus
CKOPOCTH 3JIEKTPOIIPUBOIA C
HIIT IIB ¢ myHTHpOBaHuE U
0€3 IIYHTUPOBAHHUSL.
JInHaMu4eckoe TOPMOKECHUE
ACHHXPOHHOTO JIBUTATENS C
CaMOBO30YKICHUEM.
DHepreTuYecKue arpaMMel
JUTSL PA3ITUYHBIX PEKUMOB
paboTHI KacKagoB.
Cratuyeckue
xapakrepuctuxku AJl B
KacKaJHbIX cxeMax. Pacuer
XapaKTEePUCTUK
JIMHAMHYECKOTO TOPMOKEHUS
AJl. BeinoiHeHne KypcoBoro
npoexkrta. /Cp/

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

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

01

KM1.,K
M2

Pl

Paznen 4. lunamuveckue
XapaKTePUCTUKH
3J1eKTPONPHUBO/A




4.1

MexaHnyeckue nepexoHble
npouecchl. [Tpuanns
BO3HHUKHOBEHHS ITEPEXOTHBIX
IIPOLIECCOB.
DeKTpoMexaHnuecKast
MOCTOSIHHAS BDEMEHU U €€
(pm3MUecKnii CMBICTT.
AHaTUTHYECKHE METOIBI
pacdyeToB MEXaHHMYECKUX
MEPEXOIHBIX NIPOLECCOB.
IlepexonHsle mpoLECCHl IPU
M, Mc=const u npu
Mc=const, M nuHeiHo
3aBUCAILEH OT CKOPOCTH.
ONeKTpOMarHUTHBIE
MEPEXOAHBIE TPOIIECCHI.
Brnusinue snexTpomMarHuTHOM
WHEPLUH Ha IePEXOIHBIC
nporneccsl B OI1.
OneKkTpoMarHuTHast
MIOCTOSTHHAS BPEMEHH.
ITpu4uHBI BOSHUKHOBEHHUS
KoJeOaHuit BO BpeMst
MEPEXOIHBIX NIPOLECCOB.
Mertoasl pacueToB
3IEKTPOMEXAHHUECKUX
HEPEXOAHBIX MPOLIECCOB:
KJIACCUYECKHH, ¢
UCTIONIb30BaHHEM
YHUBEPCAJIbHBIX PACUETHBIX
KpUBBIX. JlMHAMIgecKas
XapaKTepUCTHKA
anekTponpusoaa. Ilyck
JIBUTaTeNel OCTOSTHHOTO
Toka B cucteme TII-J[ ot
3a7aTYNKa HHTEHCUBHOCTH.
Hcnone3oBanne GopCcHpOBKH
BO30Yy)KJCHUS reHepaTopa B
cucreme I'- JI. Onpenenenue
kod(dumenta GopcupoBKH.
Ilepexoansle mpolecchl B
JIIT HB npu
PEryaupoBaHUU CKOPOCTH
TOKOM BO30Y)KIACHHUSI.
[TepexoHbie mponeccs
ACHHXPOHHOTO

npuBoaa. /Jlex/

OIIK-3-31 IIK-
2-31

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

KMI,K
M2

P1

4.2

Pacuer nepexonHbIx
MPOIIECCOB B
3IIEKTPOIIPHBOJE
MOCTOSIHHOTO U MIEPEMEHHOTO
Toka. Pacuer mycka ot
3aJaTYNKa HHTCHCUBHOCTH.
Pacuer mycka B cucremax ¢
(hopcupoBkoii (Ha mpumepe
cuctemsl [-]]). OcobeHHOCTH
JIUHAMAYECKUX
XapaKTEePUCTUK
ACHHXPOHHOTO
KOPOTKO3aMKHYTOTO
neurarens. [lepexonnbie
MPOLIECCHI CHHXPOHHOTO
npuBoaa. /IIp/

OIIK-3-Y1 IIK
-2-V1

JI1.3J13.2
JI3.3J13.4
Ol

KM1.,K
M2

P1




43 UccnenoBanue nepexo HbIX 4 OIIK-3-B1 IIK- JI1.3J13.2 KMI1,K
MPOLIECCOB B JIBUTATEIIC 2-Bl JI3.3J13.4 M2
MOCTOSIHHOTO TOKA. 01
UccnenoBanue nepexoHbIX
MPOLIECCOB B ACHHXPOHHOM
neuratene /J1a6/

4.4 I'padudeckne MeTo b1 10 OIIK-3-31 JI1.3J12.3J13. KMI1,K P1
pacyeToB IIyCKOBBIX OIIK-3-V1 2J13.3J13.4 M2
nuarpamm JI1T HB. OIIK-3-B1 IIK- 21
Crioco0Obl perymupoBaHus 2-31 TIK-2-V1
CKOPOCTH JIEKTPOIIPUBOLA C IIK-2-B1

AIIT I1IB ¢ uryHTupoBaHue u
6e3 mryHTupoBanus. Pacuer
CTaTHMYECKUX XapaKTEPUCTUK
JIIT IIB ¢ ucnonbp3oBaHueM
YHUBEPCAIbHBIX KPUBBIX.
Brimonnenue KypcoBoro
npoekra. /Cp/

Pa3gen S. PeryaupoBanue
KOOPAUHAT
3JIEKTPONPHBOJA




5.1

O01mue BOpocs!
peryupoBaHus KOOpAUHAT
TpeboBaHus K
PEryaupoBaHMIO KOOPAUHAT
OIl. [TousiTHe 0 MeTOAX
CUHTE3a CUCTEM
JNEKTPONPUBOJA.
CrangapTHEIE HACTPOHKHI
peryinupyemMoro
NEKTPONPUBOJA.
PerynupoBanue MoMeHTa
(TOKa) 2MeKTpOnpUBOIA
IIOCTOSIHHOTO TOKa
HE3aBUCHMOTO BO3OYKICHUSA
B 3aMKkHyTOH cucreme TII-JI.
BBezenune o0paTHO#t CBA3M
(TOJIOKUTENBHON U
OTPUIATENBHO) IO
Toky.IlocnenoBarenpHas
KOppPEKLUs KOHTYpa
peryupoBaHus TOKA Ha
npumepe cucteMsl TII -
J.PerynupoBanue ckopoctu
NEKTPONPUBOIA
MOCTOSIHHOTO TOKa
HE3aBHCUMOTO BO30YKIECHUS
B 3aMkHyTOU cucteme TII-/]
C OTpHUIATENIFHON 0OpaTHOM
CBSA3bIO 110
ckopoctu.Koppekuus
KOHTYpa peryJnpoBaHUsl
CKOpPOCTHU. JIByXKOHTYpHast
cUCTeMa peryJnpoBaHus
CKOPOCTH 3JIEKTPOIIPUBOAA
MIOCTOSIHHOT'O TOKa.
Hacrpoiika koHTypa
CKOPOCTH Ha MOJTYJIbHBIN
onTUMyM. TpexKoHTypHas
CHCTeMa PeTyIHPOBaHUS
CKOPOCTH 3JIEKTPOIIPUBOIA
IIOCTOSIHHOT'O TOKa.
Hacrpoiixa koHTypa
CKOpPOCTH Ha CUMMETPUYHBIH
ontumyM.PerynupoBanue
MOMEHTa aCUHXPOHHOI'0
JIBUTATEIIS B PA3OMKHYTOH 1
3aMKHYTOW CHUCTEMaX.
Cucrema ITY-A/] ¢
MOJIOKUTETBHON 00paTHOM
CBSA3bIO 110
ckopoctu.PerynupoBanue
CKOPOCTU aCHHXPOHHOTO
JIBUTATENS IPH U3MEHEHUHU
MOJIBOJIMMOTO HaINpPsDKEHHUS K
craropy. Cucrema TPH-
AJl.YHactoTHOE
pEryiupoBaHue CKOPOCTH
ACMHXPOHHOT'O JIBUTATEIIS.
YacToTHOE peryaupoBaHue
CKOPOCTU aCHHXPOHHOTO
JIBUTaTENs B 3aMKHYTOMN
cucreme [TU-A/l,
[IOCTPOEHHOH 110 NPUHLUILY
UHY 6e3 crabunu3anyuu u co
crabunuzauuei

MIOTOKA. ACHHXPOHHBIN
JIBUTATEIb B CHCTEME
cTabuiM3anuy MoToKa ¢

10

OIIK-3-31 IIK-
2-31

JI1.3J12.3J13.
2J133J13.4
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KMI,K
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OTpHLATENbHON 00paTHON
CBSI3BIO 10 MOTOKY; C
OTpHIATENbHON 00paTHON
cBs3bi0 o DJIC; ¢
MOJIOKUTETHLHON 00paTHON
CBSI3BIO IO TOKY CTAaTOPA.
Mexanuueckue
XapaKTePHCTUKH TS
Ka)kJoro ciydas. Bnusuue
K03 GHUIHEHTA YCUIICHNUS Ha
BUJI CTAaTHYECKUX
xapakrepucTuk. [lonsTue o
4aCTOTHO-TOKOBOM
YIIPaBJICHHH aCHHXPOHHOTO
JIBUTATEIIS.

YacToTHOE perynupoBaHue
CKOPOCTH CHHXPOHHOTO
nBurarens. PerymupoBanue
noJosxenus. Tounoe
MO3UIHOHUPOBaHNE
AIEKTPOTIPUBOA (TOUHBII
octaHoB). /JIex/

5.2 Pacuer mapamerpoB OIIK-3-Y1 IIK JI1.3J13.2 KMILK P1
peryasTopoB(Toka, CKOPOCTH -2-V1 JI3.3J13.4 M2
U TOJIOXKEHUES) IPU €]

MIOCJIEZI0BATEIbHOU
Koppekuuu B cucteme TII-
. Mp/

5.3 Uccnenosanue cucremsr T1I- OIIK-3-BI1 ITIK- JI1.3J13.1 KM1
J. UccnenoBadue cUCTEMBI 2-B1 JI3.2 JI3.3
IMY-A/. /J1a6/ JI3.4

€]

5.4 Cas13b nOKa3zarenen OIIK-3-31 JI1.3J12.3J13. KM1,K P1
perymupoBanus ¢ JIJAUX OIIK-3-V1 2J13.3J13.4 M2
Pa30MKHYTOTO KOHTYpa OIIK-3-B1 IIK- 21
peryaupoBaHusl. 2-31 TIK-2-V1
Xapaxkrepuctuku Al nmpu TIK-2-B1
MUTaHUU OT UCTOYHUKA
HaNpsDKEHUS U OT UCTOYHHKA
ToKa. BeImoHeHne
KypcoBoro mpoekTa. /Cp/

Paznen 6. Duepreruka
3J1eKTPONPHUBOAA

6.1 DHEPreTU4ecKrue peKuMbl OIIK-3-31 TIK- | JI1.3J12.3J13. KM1,K P1
paboTHI TEKTPOIIPUBOIA. 2-31 2J13.3J13.4 M2
bananc mourHocTel 1 21

SHEPreTUIecKue
XapaKTepUCTUKU
anektponpuBoja. [lorepu
SHEPTUH B IEPEXOIHBIX U
YCTAHOBHUBIIHNXCS PEXUMAX
pabOTHI ITEKTPOTIPUBOIA.
OO6mue cBeneHus o BEIOOpe
anekTpoaBurareneil. Beibop
JIBUTATEJEN MO Harpy304HON
nmuarpamme. Kitaccnguxarms
PEXHUMOB PabOTHI
aneKTponpuBoaa.Beioop
JIBUTATENICH M IPOBEPKa JIIS
JUTUTEBHOTO PeXIMa
paboTsl. Beibop aBurareneit
U IpoBepKa 1Jist
KPaTKOBPEMEHHOTO H
MOBTOPHO -
KPaTKOBPEMEHHOT'O PEKUMOB
pabotsl. /Jlex/




6.2

Br160p u mpoBepka
JIBUTATENs B Pa3IMUHbIX
pexxumax padboTsl. OrieHKa
HOTEeph SHEPTHUHU IIPH IIyCKe,
TOPMOKEHHU U
HOMMHAJIBHOM PEXHUMax
paboTEHI.

Pacuer snepreTuueckux
XapaKTEepUCTUK IO CUCTEME
TII-I. UccnenoBanue
SHEepreTUYecKuX moka3arenen
ANIEKTPONPHUBOJA [I0 CUCTEME
IM4-AL. Mp/

OIIK-3-Y1 IIK
-2-V1

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

KMIK | Pl

M2

6.3

Pacuer snepreTrueckux
nokasarene
anektponpusoaa. Ilorepu
SHEPTUH MIPU NMEPEXOTHBIX
nponeccax B cucrtemax TII-/I.
Ilotepu 3Hepruu B
BEHTUJIBHBIX
peoOpa3oBaTesx.
Onpenenenue J0IyCTUMOTO
YyHClia BKIYEHUN
ACHHXPOHHOTO JABUTATENS C
KOPOTKO3aMKHYTHIM
poropom.Bribop aBurarens
JUISL CHEISIIEro MPUBOJA.
Br16op muraTens s
IIPUBOJIOB C TUKOBOM
Harpy3Kkoi. 3aBepIieHue
BBIIOJIHEHHMS U 3aIUTA
KypcoBoro mpoekTa. /Cp/

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

JI1.3J12.3J13.
2J13.3J13.4
€|

KMI,K Pl

M2

Paznea 7. IloaroroBka k
KOHTPOJbHbIM
MEpPONPUATHAM 1
BBINOJIHSEMBIM padoTam

7.1

O0BeM gacoB
CaMOCTOSITENIFHOM paboThI Ha
nmoaroToBky k KM /Cp/

72

O0BeM yacoB
CaMOCTOSTEIBHOW PabOTHI Ha
noarorosky k BP /Cp/

5. ®OHJ OIIEHOYHbBIX MATEPUAJIOB

5.1. KoHTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAN PadoTa, TeCT, KOJJIOKBUYM, SK3aMeH U T.II), BOMPOCHI JJIsI
CaMOCTOSITEIbHOI MOATOTOBKHU

Kon

KontponrsHoe
MEpOIpUsATHE

[IpoBepsiembie
WHIUKATOPBI
KOMITETEHIIUH

BOHpOCBI JJIA IOATOTOBKH

KM1

DK3aMeH

OIIK-3-3;IIK-2-31

Bompocs! k 3x3aMeny

1. Ompenenenne “anexrponpuBona’. Kiaccuduxarms
9NIEKTPOIIPUBO/IOB 110 XapAKTEPUCTHUKE JIBHKEHHUS, TI0 KOJIMYECTBY
JIBUTATEJICH, [0 CTENICHH YIPABIIEMOCTH U T.1. [lepcriekTuBHBIC
HAIpaBJICHHS B IPUBOIE.

2. OcHOBHOE ypaBHEHHUE ABMKEHHS IEKTPOIIPUBOIA OJHOMACCOBOH
CHCTEMBI 1715 IOCTOSIHHOTO MOMEHTa MHEPIIUH.

3. [IpuBeieHrEe MOMEHTOB CTaTHYECKOH Harpy3Kd, MOMEHTOB MHEPIHH
M JKECTKOCTEN.

4. Buapl MOMEHTOB, JISHCTBYIOIINX B AJIEKTPOIPHBOJIE: IBIKYILUE U
TOpMO3HBIC. THITOBBIE CTATHYECKHE HArPY3KU: aKTHBHbIE — HArPY3KH
TPY30II0TbEMHBIX MEXaHU3MOB, YIIPYIHUX Tel;, PEaKTHBHBIC — HATPY3KH
CYXOT0, BA3KOTO U CMEUIAHHOTO TPEHHUs, a TAKAKE BEHTHIITOPHAS
Harpyska.

5. MexaHn4YecKre MepexoaHbIe MPOIecChl. [IpHYMHBI BOSHUKHOBCHUS
MEePEXOHBIX MPOLECCOB. DIEKTPOMEXaHNUECKas TIOCTOSTHHAS BPEMEHH




U ee (PU3NUECKHIA CMBICIL.

6. IloHsATHE O IMHAMHUYECKOH MEXaHHUYECKOH XapaKTEPUCTHKE.

7. CTpyKTypHas cxeMma U IepeaTouHbe QyHKINHU AEKTPOIPHBOAA
MOCTOSTHHOTO TOKa 0e3 ydeTa 1enu 0OMOTKU BO30YXKICHUS.

8. CTpyKTypHas cxema u nepeaaTounblie GyHKIIMU 3JIEKTPOIIPUBOIA
MOCTOSIHHOTO TOKa C y4€TOM LN 0OMOTKH BO30Y>KACHUSL.

9. TopMO3HBIE PEXHUMBI pabOTHI AIIEKTPOIPHBOIA C ABUTATEIEM
MOCTOSHHOTO TOKA C HE3aBUCHUMBIM BO30yKICHHEM.

10. PerynupoBaHue CKOPOCTH ABUTaTeNs MOCTOSHHOTO TOKa
HE3aBHCHMOTO BO3OYKICHHSI.

11. Ocobennoctu nepexonHbIX mponeccos B cucteme TII — [1. [Tyck
JBUTaTeNel OCTOSHHOTO TOKa OT 331aTYNKa HHTEHCUBHOCTH.
OmnpeeneHne NOCTOSIHHON 3a1aTYMKa MHTEHCHBHOCTH.

12. OcobeHHOCTH TTEpEeXOIHBIX MporeccoB B cucteme I - J1.
Hcnone3oBanue GopcupoBky Bo3OYkAeHUS reHepaTopa. OnpeneneHue
ko3 durmenta GopcupoBku Mpu mycke B cucteme I-]1.

13. Cxema 3aMeIIeHUsI aCHHXPOHHOTO JIBUTATENs U BBIBOJ| YPAaBHEHHS
IIEKTPOMEXAHIMIECKOH 1 MEXaHNIECKOH XapaKTEePUCTUKH ABUTATEIIS.
14. CtpykTypHas cxemMa aCHHXPOHHOTO JABHUTaTeNs U 00JIacTh ee
HNPUMEHEHHUS.

15. O6o0menHast Teopus MAIINH IPIMEHUTEITBHO K aCHHXPOHHOMY
JBHUTATEITIO.

16. JIuneitapie (7151 cTaTOpa U poTopa) U (a3Hbie MPeoOpa3oBaHUs
KOOPJHMHAT ISl ACHHXPOHHOTO JIBHUTATEIIS.

17. Crarudeckue XapakTepUCTUKU ACUHXPOHHOIO IBUraTelNs B
JBHUTaTEIbHOM U TOPMO3HBIX PeXKHUMax paboThL.

18. JluHaMuuecKoe TOPMOKEHUE ACHHXPOHHOTO JIBUTaTENs C
HE3aBUCHMBIM BO30YXIICHHEM H C CAMOBO30YKICHHEM.

19. PeryaupoBaHue CKOPOCTH aCHHXPOHHOTO JIBUTATEINs

20. BnusiHMe pa3MUuHbIX 3aKOHOB YIIPABJIE€HHS HA BUJ MEXaHUYECKHX
XapaKTepUCTHUK.

21. IlepexoaHble IPOLIECCH B ACUHXPOHHOM IIPUBOJE.

22. CTpyKTypHasi cxeMa CHHXPOHHOTO JIBUTaTeJsl.

23. OcoOEHHOCTH NEPEXOIHBIX MPOLECCOB B CHHXPOHHOM IIPHUBOJIE.
24. O0mue cBeJeHUs 0 PEryINpOBaHNH KoOpauHAT. OTiandne
peryaupoBaHUs KOOPAUHAT OT U3MEHEeHHUs. PerynupoBanue o
3aJaolieMy BO3/1eHCTBHIO, OTKIOHEHHIO M MO BO3MYILeHN 0. OCHOBHBIE
MOKa3aTEeJH CIIOCOOOB PEryIHpOBaHUSI KOOPHHAT.

25. IloHaTHe 0 METOAAX CUHTE3a CUCTEM 3JIEKTPOIPUBOJA: METOIOM
MOCJIEZI0BATEIbHON U MapajlIeNbHON KOPPEKIUHU.

26. CtaHgapTHBIC HACTPOUKHU PETYIMPYEMOTO AIEKTPOIIPUBO/IA:
HAacTpOMKa Ha MOJYJIBbHBINM ONITUMYM U HACTPOIMKAa Ha CUMMETPUYHBIN
ONTUMYM.

27. PerynmupoBaHue MOMEHTA (TOKa) ANEKTPONPUBOAA IIOCTOSIHHOTO
TOKa HE3aBUCHMOTO BO30YXIeHUs B 3aMKHyTo! cucteme TII - /1.
Baenenne o0paTHOit cBA3M (IIOIOXXUTETBHON M OTPUIATEIHHOHN) IO
TOKY.

28. IlocnenoBatenbHas KOPPEKIHs KOHTYpa PEryIMpPOBaHUs TOKa
(momenta) B cucteme TII - 1.

29. PerynupoBaHHe CKOPOCTH EKTPOIPUBOAA IIOCTOSIHHOTO TOKa
HE3aBHCHUMOTO BO30YXIeHHs B 3aMKHYTOM cucteme TIT— ]I ¢
OTPHIATENEHON 00paTHOMN CBS3BIO IO CKOPOCTH.

30. /IByXKOHTYpHasl cUCTeMa PEryINPOBaHUs CKOPOCTU
3NEeKTPONPUBOA OCTOSIHHOTO ToKa. HacTpoiika KOHTypa CKOpPOCTH Ha
MOJYJIbHBIA ONTHUMYM.

31. TpexKOHTYpHAasl CUCTEMA PEryAUPOBAHUSI CKOPOCTH
3NIEKTPONPUBOA IOCTOSHHOTO TOKA.

32. Hactpoiika KOHTypa CKOPOCTH Ha CHMMETPUYHBIH ONTHMYM.

33. PerynupoBaHue MOJIOXKEHHS [10 OTKIIOHEHUIO Ha IIpUMepe
3IEKTPOIPHBO/A IIOCTOSIHHOTO TOKA HE3aBUCHMOTO BO3OYKICHHUS C
00paTHO CBA3BIO.

34. PerynupoBaHue MOMEHTa aCHHXpOHHoro jaBurarens. Cucrema ITH —
AJl ¢ TTOTIOXKHUTEITBHON 0OPAaTHOH CBSI3BIO MO CKOPOCTH.

35. PerynupoBaHue ckOpocTH B 3aMKHYTOH cucteme T4 - AJl.




KM2

Bomnpocs! nns
YCTHOTO OTIpoca

OIIK-3-31;I1K-2-31

Bormpocs! a7 ycTHOTO orpoca 1o pa3aenaM AUCHUTLTHHBI
Pazgen 1. O6ume cBeeHus 00 AICKTPOIPHBOIC

1) JaiiTe onpenerneHue MOHATHIO «3JIEKTPOTIPUBOI.

2) W3 xakux yCTpOMCTB COCTOMT BNEKTPONPUBOI?

3) KakoBo Ha3zHayeHHe nepeaaToyHoro ycTponcTea?

4) IIpuBeauTe CTPYKTYpHYIO CX€MY 3JIEKTPOIPHUBOAA.

5) Ilepeuncnure Kakue yCTpOMCTBA BXOIAT B IEKTPUYECKYIO
4acTh 3JIEKTPOIPUBO/A.

6) [epeuncnuTe Kakue yCcTpOHCTBA BXOIAT B MEXaHHUECKYIO
4acTh AMEKTPOIPUBOAA.

7) VYkaxute pazauuus IpynioBoro, B3aMMOCBSI3aHHOIO U
UHAMBUAYaJIbHOTO JIEKTPOIPUBOJIA.

8) [lepeuncnure pasHOBUIHOCTH B3aUMOCBS3aHHOTO
3NIEKTPONPUBOIA.

9) Kaxoii a5ekTponpuBo/i CYUTAIOT COBPEMEHHBIM?

Paznen 2. Mexannueckas 4acTh JIEKTPOMEXAHUUECKUX CUCTEM

10) Hanummre ocHOBHOE ypaBHEHHE JBHKEHHS
3NIEKTPONPUBOLA.

11) Uro 03HauaeT BBIPAKEHUE «JBUraTelb Pa3BUBACT ABMKYILUI
(TOPMO3HOI1) MOMEHT.

12) OxapakTepu3yiTe TOPMO3HONH MOMEHT JBUTATEIIS.

13) Kakue Brl 3HaeTe o BUJy MOMEHTHI CTaTHUECKOH
Harpysku?

14) Uro onpenenseT MEXaHUYECKash XapaKTePUCTUKA JBUraTess?
Craruueckoil Harpy3ku?

15) JIig kakuX MEXaHU3MOB MOMEHT CTaTUYECKOM Harpys3ku
001a1aeT aKTUBHLIMHU CBOMicTBaMu?

16) ITpuBeauTe nMpUMepsl PEAKTUBHBIX CTATUYECKHX HArpy3OK.
17) VY KakMX MEXaHH3MOB MOMEHT CTaTUYECKOW Harpy3Ku
IPONOPLIMOHAIIEH CKOPOCTU?

18) Kakoil BennunHo# xapakTepu3yercs HaKJIOH MEXaHWYeCKOM
XapaKTepUCTUKH?

19) Ilepedncnure BUABI ABUTATENEH, Y KOTOPBIX MOIYJIb

JKECTKOCTH MEXaHUUECKOH XapaKTePUCTHKU UMEET OTPUIIATEIIbHOE
3HauYCHHE.

20) [epeuncnuTe paboune MamIMHBL, y KOTOPBIX MOJIYIb
JKECTKOCTH MEXaHNUECKOH XapaKTepPHCTHKH MMEET HyJIeBOE 3HAUCHHE.

Paznen 3. DnexrpomexaHuveckas 4acTh IEKTPOTIPUBOAA

1) 3amummuTe ypaBHEHHE MEXaHMYeCKON XapaKTepUCTHKU
JNIEKTPONPUBOA C JBUrATENEM ITIOCTOSIHHOTO TOKAa HE3aBUCHMOTO
BO30Y)KICHHS.

2) INepeuncnute ypaBHEHHS, XapaKTepH3yOLIHe paboTy
JNIEKTPONPUBOA C JBUrAaTENIEM ITIOCTOSIHHOTO TOKAa HE3aBUCHMOTO
BO30Y)KICHUSI.

3) W3 KakuX THITOBBIX TUHAMHYECKHX 3BEHBEB COCTOUT
CTPYKTYpHasi CXeMa JBUTraTelsl MOCTOSHHOTO TOKA He3aBHCUMOTO
BO30YX/ICHUSI.

4) UeMy paBHa >KECTKOCTh €CTECTBEHHOI MEXaHUUECKOH
XapaKTEePUCTUKH JIBUTATENS IOCTOSHHOTO TOKA HE3aBICHMOTO
BO30YKAECHUS?

5) IIpu xaxom cnocobe perymupoBanus ckopoctu JIIT HB
MEXaHNYECKHE XaPAKTEPUCTUKH BEIXOIAT U3 OJHOI TOUKH?

6) Kakas cxema 3aMellieHHs aCUHXPOHHOIO JBUraTess
UCTIONB3YETCs IS BBIBOJIA ANEKTPOMEXaHNUECKOH XapaKTepUCTUKH
ACHHXPOHHOTO JBUTATEIS?

7 [o kakoi#t opMyre ompenensoT CKOPOCTh BPAIICHUST OIS
ACHHXPOHHOTO JABUTATENS?
8) Oxapaktepu3yiiTe 0000IICHHYIO MAIlUHY.

Paznen 4. Jlunamuueckue XapakTepUCTHKU IEKTPOIIPUBOIA

9) KakoBbl IpUYMHBI MEXaHUYECKUX TEPEXOIHBIX MPOIECCOB?
10) UTo mpoUCXOAUT CO CKOPOCTBIO JIBUTATENS, €CIIU
AIIEKTPOMATHUTHBIM MOMEHT OOJbIIe (MEHBIIE) MOMEHTA CTaTHYECKOTO
CONPOTHUBIECHUS?




11) IIpu KakuX YCIOBUSIX HMPOUCXOJHUT PA3TOH JBHUTATENS?

12) YKaxXuTe yCIOBHE CTATHYECKOTO PEKHUMa paboThI
AIIEKTPOTIPHBO/IA.

13) Kak u3Menurcs Bpems NEPEXOAHOIO MIPOLECCA, €CIIU MOMEHT
WHEPIHU paboyero opraHa yBelnuIuTCs BABOE?

14) Bo ckoJibKO pa3 U3MEHHUTCS BpeMsl TOPMOXKEHHS TTPH
Mc=0.5, ecau MOMEHT ABHTATEISI H3MEHUTE 0T M=-2 10 M=-1 ?

15) Kaxoll Buj vHepUUM XapaKTepU3yeT IEKTPOMEXaHUUYECKas
(’neKTpOMarHuTHas) IOCTOSTHHAS BpeMEHH?

16) [epeuncnnTe ycmoBus pacdera MEpexXOJHBIX MPOIECCOB,

HpU KOTOPBIX 003aTeIHO HEOOXOANMO YIUTHIBATH HETMHEITHOCTD
MEXaHUYECKOI XapaKTepUCTUKH.

17) MokHO 111 10 TpayKy MEPEXOJHOTO MpoLecca OLEHUTh
3HAYEHUE KECTKOCTH MEXaHUUECKON XapaKTEpUCTHKU?

Pazgen 5. PeryiaupoBaHue KOOpIHHAT 3JICKTPOIPHBOIA

18) Kakumu criocobamu peryaupyioT MOMEHT B IIPHBOJIE IO
cucteme TII-J1?

19) Kak Bamser otpuuatenbHas oOpaTHas CBSI3b 110 TOKY SIKOPS
Ha )KECTKOCTh MEXaHHUUYECKOH XapaKTEPUCTHKU NPUBOIA?

20) VcTionmbs3yIoT 1M TTOJIOKHUTENBHYIO 00paTHYIO CBSI3b MO TOKY
JUTS CTaOMIIM3aIuK CKOPOCTU?

21) Ha kakoif onTUMyM HAacTpauBalOT KOHTYP PErylIupOBaHUS
toka B cucteme TII-/[? Tlouemy?

22) Ha xakoil onTUMyM HacTpauBarOT KOHTYP CKOPOCTU B
cuctreme TII-/1?

23) [Ipu xakoM ONTHUMyME MepeperyaupoBanne OyaeT MeHbIe?
24) Kaxkoit ontumym maer 6oiree BBICOKYIO TOYHOCTH?

25) INepeuncnute cOCOOBI PeryITUpOBaHUS CKOPOCTH
ACHHXPOHHOTO ABUTATENs P MOCTOSHCTBE CKOPOCTH BPAILEHUS MOJIS.
26) Kakumu criocobamMy MOYKHO MOMEHSITH CKOPOCTH BpaIIeHHS
[0JIa CTaTOPa aCHHXPOHHOTO JABUTATENS?

27) Kakue BapuaHTBI CXeM HCIONB3YIOT AJISl PETYINPOBaHUS
MOMEHTA aCHHXPOHHOT'0 MpuBoja’?

28) Jaiite onpenencHue MOHATHIO "TOYHBIA OCTaHOB'.

29) Kak MOXXHO MOBBICUTH TOYHOCTH OCTaHOBA?

Paznen 6. DHepreTrka 35eKTpOIprBOIa

1) UYTo JISKUT B OCHOBE BBIOOpA ABHUTATEIS?

2) [Touemy BBIOOD ABUTaTENs MO HArpy304HOH IuarpaMme
SBJISICTCSI IPEBAPUTEIILHBIM?

3) B xaxux mpezmenax MoxeT ObITh KoddduimenT 3amaca mpu
BBIOOpE MOIIHOCTH JABUTATENS?

4) [Tepeunciure pexxumbl pabOTHI MPUBOAA.

5) OxapakTepu3yHTe PeXUM CHIDKCHUS (TIOBBIIICHHS)

CKOPOCTH C TOYKH 3PEHHSI SHEPTETHKH.

6) OT KaKkMX MapaMeTpoB 3aBUCAT MOTEPH dHEpruu B cucreme I1
-JI pu mycke?

7) Kak MOMEHT MHepIH BIUSET Ha IMOTEPH SHEPTHU IIPH IIycKe
B cucreme I1-71?

8) Kakum crmoco6oM MOXKHO YMEHBIIUTh MOTEPU SHEPTHH TPU

IIyCKe JABUrarens?

5.2. Ilepeu

eHb padoT, BbINOJIHSE

MBbIX IO JUCIHUIIJINHE (

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

Kon
paboTHI

Ha3zpanne
paboTHI

IIpoepsiembie
UHIUKATOPBI

CopeprxaHue padoThI

KOMIIETCHIIUM




P1

KypcoBoii mpoekt

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

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

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

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

Tema kypcoBoro npoekra: Pa3paboTka peBepCHBHOTO JIEKTPOIIPUBOIA
MOCTOSTHHOTO TOKA.

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

TuTynbHbBIN THUCT

3agaHue Ha KypcOBOM IIPOEKT

Copeprxanue

Bgenenune

PacuerHast 9acTh, B KOTOPYIO BXOJIHT:

Omnucanne pabodel MalIuHbI

TpeboBanus, NpeaAbABIIEMBbIE K JIEKTPOTIPUBOLY

Pacuer ynpouieHHoH Harpy304Hoil quarpaMmbl U IPeaBapUTEIbHbIN
pacdeTr MOIITHOCTH JIBUTATEIs

Bri6op anexTpoaBUraTens U peaykropa

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

Pa3paboTka 3aMKHYTOH CHCTEMBI 3IEKTPONIPUBOIA

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

3aKo4eHue

CHHCOK HCTIOJIb30BAHHBIX HCTOYHUKOB

[Ipunoxenus

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

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

IIpumeps! 3agau Ha SK3aMeEH:

3anaua 1

JIJis iBUTATENS IOCTOSITHHOTO TOKA ¢ HE3aBUCHUMBIM BO30Y)KJICHHEM ¢ HOMUHAIBHBIMY JaHHBIMU: PHOM=9 kBT; UsHoM=220 B;
IsrroM=48 A; nHoM=900 06/muH; Rs cym=0,348 Om. PaccunTarh mycKOBbIe CONPOTUBICHUS IJIs1 HOPMAIBHBIX YCIOBUII ITycKa.
Yucio cryneneil BEIOpaTh caMocTOsATENbHO. [10CTpOUTH IyCKOBYIO AnarpaMMmy IpH CHIDKEHUHN HanpsbkeHust Ha 15%.

3amaga 1. [y aCHHXpOHHOTO JBHUTATENs ¢ (ha3HBIM POTOPOM CO CIEAYIOIINMH HOMHHAIBHBIMU JaHHBIMU: PHOM=30 KkBT;
Unom=380 B; nuoM=725 06/mun; [1aomM=71,6 A; r1=0,136 Om; x1=0,225 Owm; [2HOM=74,3 A; E2HOM=257 B; 1r2=0,0593 OMm;
x2=0,174 Owm; ko3¢ ¢urrenT Tpanchopmarmu HanpspkeHust ke=1,41 paccuuTaTh U IOCTPOUTh MEXaHHUUECKHE U
AIEKTPOMEXaHIMIECKHE XapaKTEPUCTHKA IIPH HOMHHAIEHOM HAIPsDKCHNH CETH W IIPH CHIDKEHNH HanpspkeHns Ha 20 %. Chenath
BBIBOJ] O BOBMOXKHOCTHU paOOThI aCHHXPOHHOTO JIBUTATENsI MPU OHW)KEHHOM HaIPSDKEHHU.

3amaga 2. [y aCHHXpOHHOTO JBHUTATENS C (ha3HBIM POTOPOM CO CIEAYIOIINMH HOMHHAIBHBIMA TaHHBIMU: PHOM=22 KBT;
Unom=380 B; nHoM=965 06/Mun; [1HOM=55 A; r1=0,19 Om; x1=0,31 Om; [2HOM=061 A; E2HOM=225 B; 12=0,066 O™m; x2=0,23
Owm; koddduureHT TpanchopManuu HanpsokeHus ke=1,6 paccuuTarh M MOCTPOUTH €CTECTBEHHBIE MEXaHUUECKYIO U
MEKTPOMEXAHUIECKYIO XapaKTEPUCTUKH 1 ONPEEINTD BEINYUHY ITyCKOBOTO CONPOTUBIICHUS JUIsl 0OecTiedyeHHs] HOPMaJIbHBIX
YCIIOBHH ITycKa 0e3 Harpy3KH.

3amava 3. ACHHXPOHHBIN aABUTaTeNh ¢ NHOM=585 06/mMuH u flHOM=50 I't1 paboTaer B cetu ¢ f2=60 I'11. [TocTpOUTL MEXaHUYECKHE




XapaKTepUCTUKH MPUBOJA, €CIIU IPU HOMHUHAIBHBIX NapameTpax npusoaa Mkp/Muom=2,8. OnpenenuTs BO3MOXKHOCTh PabOTHI C
HOMHUHAJIbHON Harpy3Kou.

3amaua 4. CocTaBUTh JTMHEAPU3OBAHHBIC CTPYKTYPHBIE CXEMBI TPeoOpa3oBaHus SHEPTUH NP MUTAHUU ACHHXPOHHOTO JIBUTATEIIS
tina MTKH 411-6 ot cetn 1 oT uctounrka Toka. PHoM=27 kBT; Ulnom=380 B; naoM=915 06/mun; KI1/] 82,5 %;
cos®UuoM=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=600006/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./lanubie renepatopa [1-82: PHomM=35kBT; Unom=230 B; Inom=152 A; nHom=145006/mun; Ra+Ran=0,0863
Owm; Rosa=27,2 Om; loBa.HOM=06,76 A.

3agaga 6. OnpesenuTh BSIMYMHY ITyCKOBOTO aKTUBHOTO COMPOTHBIICHHS, BKIIFOYAeMOTO B IIEIIb CTATOPa ACHHXPOHHOTO IBUTATEIIS
C KOPOTKO3aMKHYTHIM POTOPOM JIJIsl YMEHBIIICHHUS ITyCKOBOTO TOKA. J[BUTATENb UMEET CICAYIONIIE 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; UnomM=220 B; [nomMm=47 A; nuomM=870 06/muH; Racym= 0,423 Om onpeneuTh BEIMIHHY J00aBOYHOTO COTPOTHUBIICHUS,
BKJTFOYAEMOTO B IIETb SKOPS ISl OCYIIECTBIICHHUS JHHAMHYECKOTO TOPMOXKEHUsI. OTIEHUTh BpEMsI THHAMHUYECKOTO TOPMOKEHHUSI.
Tok B IKOpHOH IIETIN TIPH 9TOM HE JOJDKEH MPEBBICUTH JOMYCTUMOE 3HAYCHUE.

KomrsroTepHOE TeCTHpOBaHUE

ONeKTPHUUECKUM IEKTPOIPHUBOAOM HA3BIBACTCS:

JJIEKTPOMEXaHUYeCKasi CHCTEMa, YIpaBJIeHHe KOTOPOIl OCYILECTBISETCS C MPUMEHEHHEM MUKPOIPOLIECCOPHON TEXHUKU
nro0ast cucreMa, mpeoopa3yromast MEKTPOSHEPTHIO B MEXaHHUYECKYIO SHEPTHIO

TeXHWYECKas CHCTEMa, ITpeAHa3HaYeHHas JUTS TIPHBEACHHS B IBIDKCHUE paO0YNX OpraHOB MAIIWH M YIIPABICHHUS
TEXHOJIOTUYECKUMH MPOLECCaMU B COCTOSAIIAs U3 IepeAaTOYHOTO, IBUTaTeIbHOT0, IPeoOpa30BaTeNbHOT0, YIPABISIONEr0O 1
UH()OPMALMOHHOTO YCTPONCTB

TeXHWYECKas CHCTeMa, ITpeoOpas3yromas MIeKTPOIHEPTHIO B KAKOH-TN00 Ipyroi BUI SHEPTHU

TeXHUYECKast CHCTEMa, B COCTaB KOTOPOH BXOANT XOTS OBl OIWH JIEKTPOIBHUTATEIb

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

AIIEKTPOIBUTATENFHOE YCTPOUCTBO U pabounii MEXaHU3M

3NIEKTPOABUTATEIBHOE YCTPOICTBO, paboumii MEXaHHU3M, YIIPaBIIAOIIee YCTPOHCTBO

npeobpasyroliee yCTPOUCTBO, AMEKTPOABUTATENBHOE YCTPOUCTBO

npeoOpasyroliee YCTPOUCTBO, MEKTPOABUTATEIBHOE YCTPOWCTBO, ITepelaTOIHOE YCTPOUCTBO, Pa00UHil MEXaHN3M

B anexrpryeckuii kaHa 37€KTPONIPUBOJA BXOAT:
npeoOpas3oBaTenb

JIBUTaTEIh

nepesaTovyHoe YCTPOUCTBO

cHCcTeMa YIpaBlIeHHs

BCE [1EPEUHCIIEHHBIE JIEMEHTBI

B anexrpryeckuii kaHa 37€KTpONIPUBOJA HE BXOIAT:
npeoOpa3oBaTenb

JIBUTaTEIh

HepesaToYyHOoe YCTPOUCTBO

cHcTeMa YIpaBlIeHHs

BCE [1EPEUHCIIEHHBIE JIEMEHTBI

Kaxkoii Bu11 anexkTpornpuBo/ia Helb3sl Ha3BaTb COBPEMEHHBIM:
BEHTUJIBHBIN 3JIEKTPONPHUBOJ

[IaroBBIN ANEKTPOIIPUBO/T

SNIEKTPONPUBOL HA OCHOBE ACHHXPOHHOTO JBHUTaTeNs ¢ (ha3HBIM POTOPOM
ANEKTPONPUBOJ C MUKPOIIPOIIECCOPHBIM YIIPaBIEHUEM

ANIEKTPOTIPHBOJ TI0 cxeMe kackan LllepOuyca

I'pymnmnoBoii 21eKTpONpUBOA — 3TO NEKTPONPUBOL, UMEIOLIH. . .
OJIMH 3JIEKTPOJIBUraTeNb

JIBa DIIEKTPOIBUTATENS

HECKOJIBKO 3IEKTPOJBUTaTENCH

ITpu paboTe AMEKTPUIECKOTO JIBUTATEIIS B PEKAME TeHepaTopa 3IeKTPOMarHUTHBIH MOMEHT SIBIISICTCS?
BpALAOIUM
TOPMO3SIIUM




HYJICBBIM
AKTHBHBIM
PCAaKTUBHBIM

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

QJICKTPOABUTATEIIb HETTOABHMIKCH

QJIEKTPOABUTATEIb BpAIaCeTCA C IIOCTOAHHOTO 4acToTOM BpalieHus

QJICKTPOABUTATEIIb PA3TOHACTCS

QJICKTPOABUIAaTCIIb BTATUBACTCA B CHHXPOHHU3M

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

Mpaun =0

Mpaun <0

Mpun >Mc

Muana <Mc

IIpu 3aMennieHnu SNEeKTPONPUBOJIA TMHAMUYECKAH MOMEHT IPUHUMAET:
Mpus >0

Mpana >MHuom

Mpaun <MHom

Mpun >Mc

Mpauu <0

AKTHBHBII MOMEHT COIIPOTUBIICHHS Ha Baly ABUTaTeNsl B MEKTPONIPUBOJE XapaKTepU3yeTcs TeM, 4To:
MOMEHT COIPOTHUBJICHUS JIMHEHHO 3aBUCUT OT YACTOTHI BPAILEHHs JBUraTes

MOMEHT COTIPOTHBIICHUS SBISCTCS KBaAPATHIHON (DYHKIMEH JacTOTHI BPAIICHNS

MOMEHT COIIPOTHUBIICHUS HE 3aBUCUT HU OT BEJIMYMHBI CKOPOCTHU, HUA OT HAlPAaBJICHUs BPALICHUS JIBUTATEILA
MOMEHT COIPOTHUBJICHUS HE 3aBUCHUT OT BEJIMYMHBI CKOPOCTH, HO 3aBUCUT OT HAIIPABJICHUS BPAILlCHU
MOMEHT COIPOTHUBIIEHUSI HOCUT CIIyJalHbIH XapakTep

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

BpaIIaOIIMA

YCKOPHTEIbHBIMU

HE I10JIBHXXHBIMH

HET PaBIIBHOTO OTBETA

PeakTHBHBIC MOMEHTHI BCETIa HAIPABIICHBI
HEPIICHTUKYIIPHO

NPOTHUB [IBIKCHUE

HE UMECT HampaBJIcHHE

MOYKET UMETB JIF000E HalpaBJIcHHE

HET MPaBUIBHOTO OTBETA

PaGoueii Toukoif Ha MEXaHUYECKON XapaKTEPUCTHKE HEKTPOIBUTATENS Ha3bIBACTCS

TOUKA MEPECEUEHUS] MEXaHNYECKON XapaKTEepPUCTUKH JBUIaTENs C OCbIO OpAUHAT

TOYKa [TEPECEUCHNST MEXaHNIECKOH XapaKTEepUCTHKH IBUTATEIS C OCBIO abCIHce

TOUYKa, COOTBETCTBYIOILAs HOMUHAIbHOMY MOMEHTY JIBUraTEIIs

TOYKa, COOTBETCTBYIOL[asi HOMHHAJIBHOHN YacTOTE BpallleHHs IBUraTeNs

TOYKA IIEPECEUECHUS] MEXaHUUECKON XapaKTEPUCTUKH JBUraTelsl ¢ XapaKTepUCTUKON Harpy3Ku

Mexanuueckas MOIIHOCTB JJICKTPOIIPUBOAA OIIPEALCIIACTCS KakK:

MMPOU3BCACHUC YaCTOThI BpallICHHUA Ha MAarHUTHBIN MTOTOK JABUTATENs
TMIPOU3BEACHUE DJICKTPOMArHUTHOTO MOMEHTA HAa YaCTOTY BPAIICHUSA ABUTATEIIA
TMPOU3BEACHUE HANIPSIKCHUA CETU HAa YaCTOTY BPAILICHUSA ABUTATCIIA
IMPOU3BCACHUEC DJICKTPOMAriMTHOIO MOMCHTA Ha TOK TJIaBHOM TCTIN ABUTaTCIIsA
MMPOU3BCACHUC HAIIPSIXKCHHSA CETU HA TOK TJIaBHOM TSI ABUTaTCIIA

JleGenka mogHuMaet rpy3 maccoit 7500 kr co ckopocTsio 1,1 m/c. JIBurartens npu 5TOM Bpamiaercst co cKopocTbio 680 06/MuH.
Onpenenuth NPUBEICHHBIA MOMEHT HHEPIUH PpUBOAa, ecin JaB=1,2 krem2; J6=4 krem2; D6=0,35 M.

1,231

3,02

117,1

3,34

MPaBUIIBHBIA OTBET OTCYTCTBYET




Onpenenuts, 4TO TPOUCXOTUT C ABUTATENIEM, €CIIM MOMEHT, pa3BUBaeMbIii 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 IBUXKETCS C IOCTOSTHHOM CKOPOCTHIO

CKOPOCTB JIBUTATENSI yMEHbIIACTCS

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

MexaHuuecKas XapaKTepPUCTHKA BUTATEIS MOCTOSIHHOTO TOKA TOCIICI0BATEIBHOTO BO30YIKICHHS
MSATKas

JKECTKas

a0COJIFOTHO KECTKas

a0COJIFOTHO MSITKas

MexaHu4eckasi XapaKTepPUCTHKA CHHXPOHHOTO JIBUTATENIS SIBIISCTCSI:
MSTKOM

a0COJIIOTHO MATKOI

JKECTKOM

a0COJIFOTHO KECTKOM

Omnpenenuts MOMEHT, pa3BHBaeMbIN IBUTATEIEM PaBEH, HEOOXOIMMBIN U 00eCIICYeH S Pa3roHa, €CIIM MOMEHT pabouei MalInHBI
Mpm=300 H*m. Ilepenarounoe aucino peaykropa 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 JIBUraTelIs PaBHA HYJIIO
HEIOCTaTOYHO JAHHBIX

Kak m3meHnTCS BpeMs IepexoJHOTo Ipolecca, €CIM MOMEHT HHEPLUH pabodero opraHa yBeIUIUTCs BABoe?
YMEHBILUTCS B 11Ba Pa3a

HE U3MEHUTCS

YBEIMYMTCSA B J1BA pa3a

HE JOCTaTOYHO JaHHbIX

Mexanndeckas XapaKTCPUCTHUKA DJICKTPONIPUBOAA OTO 3aBUCUMOCTD.
HampsHKEHUA OT TOKa TJIaBHOM Ja(S3004

4aCTOTHI BpalllICHUA OT HAIPSX)KCHU A

HaCTOThI BpallICHHUS OT ITOTOKA B036y)K]IeHI/I${

YaCTOTHI BpaICHUA OT SJIEKTPOMArHUTHOTO MOMCHTA

YaCTOTHI BpalllEeHUA OT TOKa IJIaBHOM HEnH

Kakne xapakTepHCTHKHA MOKHO HOJIYIHUTH ITPH TIABHOM PETYINPOBAHUN
€CTECTBEHHYIO

UCKYCCTBEHHBIC

¢usmgeckue

BBIIIE TIEPEUUCIICHHBIC

HET MIPaBHIBHOTO OTBETa

TopMO3HBIE PEKUMBI JBUTATENS MPEAHA3HAYCHBI JIJIS:

MOIAEPKAaHMSI TOCTOSHCTBA CKOPOCTH NP aKTUBHOM Mc

yIep)KaHUs B HETIOJBHYKHOM COCTOSHHU MEXaHH3Ma, MOJIBEPIKCHHOTO JEUCTBUIO aKTUBHOTO Mc
YMEHBIIIEHHSI CKOPOCTH MPH OCTAHOBKE

aBapUIHOTO OCTAaHOBA IEKTPONPHUBOIA

BCE OTBETHI IPABHIIbHBIC




Kaxoif TopMO3HOI1 peXUM SIBISIETCS] CAaMBIM S5KOHOMHYHBIM?
JMHAMHYIECKOE TOPMOIKECHHE

TOPMOKEHHE TPOTHBOBKIIOUCHAEM

reHepaToOpHOE TOPMOKEHHE

JUHAMHYECKOE U TeHEPaTOPHOE TOPMOXKCHHUE

Kak Ha3bIBaeTcs OCHOBHAS XapaKTEPUCTHUKA JIBUTATEIIS?
BHEILHSS XapaKTEpUCTHKA

MeXaHUUYECKas XapaKTepUCTUKa

pEryIupoBOUHas XapaKTepUCTUKA

Heperpyzoqﬂaﬂ CITIOCOOHOCTH JABUT'AaTCIIsA OIIPEACIISACTCA KaK:
OTHOINECHUE ITYCKOBOTO MOMEHTAa K HOMUHAJIBHOMY
OTHOIIEHUE MAKCUMAJIBHOTO MOMEHTAa K HOMHUHAJIbBHOMY
OTHOIIICHHUE ITYCKOBOI'O TOKa K HOMUHAJIbHOMY

UeM xapakTepu3yeTcs INIaBHOCTb PEryIHMpPOBAHUE
YHUCJIOM YCTOMYMBBIX CKOPOCTEN

YHCJIOM YCTOHUUBBIX MOMEHTOB

YHUCIIOM YCTOMYMBBIX CHII

YCTOMYUBOCTBIO 110 BCEM XapPaKTEPUCTUKAM

HET MPaBUIBHOTO OTBETA

Kakoif ¢r3udeckuii 3aK0H JISKHUT B OCHOBE IPHHITUIA ICHCTBHS ABUTATENS IIOCTOSHHOTO TOKa?
3akoH OMa

3akoH Kupxroda

3aKOH 3J1€KTPOMarHUTHON UHAYKIIUU

3aKkoH Jxoyns-neHna

3aKOH AJIEKTPOMArHUTHBIX CUIT

3HaYeHNE TOKA KOPOTKOTO 3aMBIKAHUS IBUTATENS IIOCTOSIHHOTO TOKA HE3aBHCUMOTO BO30YXKIEHHSI ITPHU YMEHBIIIEHUH MTOTOKA
3HAYUTEIHFHO YMEHbBIIACTCS

OCTaeTCsl MOCTOSTHHBIM

YBEITHYNBACTCS

HE 3aBHCHUT OT IIOTOKA

NPABHIBHBIA OTBET OTCYTCTBYET

Kak n3Mensiercst 9acToTa BpallleHus JBUTATENSI TOCTOSHHOTO TOKa HE3aBUCHMOTO BO30YKICHHUS PU 00pBIBE 0OMOTKH
BO30YKAEHUS?

4acTOTa BPAICHUS PE3KO YMEHbBINACTCS

4acTOTa BpaIeHUsT Pe3KO BO3pacTaeT

JIBUTATEIL OCTaHABINBACTCS

4acTOTa BPAICHUS HE N3MEHACTCS

JUTSL OTBETA Ha BOMIPOC HE XBATACT JaHHBIX.

UYro mpouzoiiger ¢ paboTaroUMM JBUraTeIeM HOCTOSHHOTO TOKA IPY M3MEHEHHH HaMpaBlICHUS TOKA B LIETH SIKOPA?
JIBUTaTEIb OCTAHOBUTCS

HHIYEro B padoTe ABUTATENS HE M3MEHHUTCS

HaIpaBJIeHHE BPALICHUS U3MEHUTCA Ha IIPOTUBOIIOJIOKHOE

JIBUTaTelb MOMIET B Pa3HOC

[Ipu moCTOSIHHOM HaNPSHKEHUH MUTAHUS IBUTATENS OCTOSHHOTO TOKA MapayIeIbHOTO BO30YKICHNS MaTHUTHBIH TOTOK
BO30YKAeHUs yMeHbIIMIcs. Kak n3aMeHuTest 4yacToTa BpalieHus?

YBEIMYUTCS

OCTaHETCs OCTOSIHHOM

YMEHBIIUTCS.

B kxakoM cirydae ABUraTenb HE3aBUCHMOTO BO3OYX/ICHHS MOKET IMTONUTH B Pa3HOC (PE3KO BO3PACTAET YaCTOTA BPAIICHHUS)?
IpHU 0OpPBIBE IEMH AKOPS Ha XOIOCTOM X0y

pu 0OpbIBE LENH BO30YXKIECHHS

NP YMEHBIICHUH 100aBOYHOTO CONIPOTHUBIICHHS B IIEIH SIKOPS

Kaxoii ¢pu3nuecknii 3aK0H JEKHUT B OCHOBE IPUHIINIIA AEHCTBUS ABUTATENS IOCTOSIHHOTO TOKa?
3akoH OMa

3akoH Kupxroga

3aKOH 3JIEKTPOMArHUTHOW MHAYKIIUHI

3akoH Jlxoyns-Jlenna




3aKOH DJICKTPOMArHuTHBIX CUJT

3HaueHNe TOKAa KOPOTKOTO 3aMBIKAHHS IBUTATENS TIOCTOSHHOTO TOKa HE3aBUCHMOTO BO30YKACHHS IIPH YMEHBIIICHHH OTOKA
3HAYUTEIBHO YMEHBILIACTCSA

0CTAaeTCs NOCTOSIHHBIM

YBEIIMYMBAETCS

HE 3aBUCUT OT IIOTOKA

IIPAaBUJIBHBIA OTBET OTCYTCTBYET

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

Y4aCTOTA BPAIICHHS PE3KO YMEHBILIACTCSI

YacTOTa BPALLCHHS PE3KO BO3PACTaeT

JIBUTATENb OCTAHABIMBACTCS

4aCTOTa Bpall€HU HEC U3MCHACTCA

JUIs OTBETA Ha BONPOC HE XBATACT TAHHBIX

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

HUYEro B paboTe IBUTATEIS HE U3MCHUTCS

HanpaBneHHe BpaLHeHI/ISI U3MCHHUTCI HA HpOTI/IBOHOJIO)KHOG

JIBUTATENb MOUJET B pa3HOC

[Tpu MOCTOSTHHOM HATIPSHKEHUY MUTAHUS JIBUTATEIS TIOCTOSTHHOTO TOKA MApaJlIeIbHOTO BO30YKICHHS MATHUTHBINA TIOTOK
BO30YKAeHUs yMeHbIIWICS. Kak n3MEHHTCSl 9acToTa BpalleHus ?

YBEITUUUTCSA

OCTaHeTCs 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 JABUTATENIS IPH BBEICHUU peocTaTa B (pasHBIN POTOP yBEHMYHBACTCS?
YBEITHYMBACTCSI HHAYKTHBHOE COITPOTUBIICHUE POTOPA

YBEITHYMBACTCS aKTUBHOE COMPOTHUBIICHHE POTOPA

YBEIIMYUBACTCS aKTUBHASI COCTABJIAIONIAs POTOPHOTO TOKA

YMEHBIIIAETCS] POTOPHBIN TOK

Kak m3meHntcs neperpy3ounasi ciocoOHOCTh aCHHXPOHHOTO JABUTATENs IIPH BBEICHUH PEOCTaTa B LieNb poTopa?
YMEHBILIUTCS

HE U3MEHUTCS

YBEIUUYHUTCSA

JUI OTBETa HEJOCTATOYHO JaHHBIX

Kak m3MeHHTCS TOK, TOTPEOIIeMbI aCHHXPOHHBIM JIBUTATENIEM U3 CETH, IIPU YMEHBIIICHUH ITO/IBEICHHOTO HATIPSDKEHUS H
HEM3MEHHOM MOMEHTE Harpy3Ku Ha Baiy?

JUISL OTBETA HEJOCTATOYHO JAaHHBIX

YBEITUYUTCS

YMEHBIINTCS

HE U3MEHHUTCS

Kax BBeCTH aCHHXPOHHBII JBUraTelb B PEXUM F€HEPATOPHOTO TOPMOKEHU?
YBEIMYUTH aKTUBHOE COIPOTUBIIEHUE POTOpA

YMEHBIIUTh YUCIIO Map MOJCOB 0OMOTKHU cTaTopa

MIOHU3UTH NOABEJEHHOE HaNPsDKEHNE

MOHU3UTH YaCTOTY NOABEJCHHOIO HAIPSKEHUS

Kak uzmeHurcst TOk B 0OMOTKE pOTOpa aCHHXPOHHOTO ABUIaTENs NPU YBEIMUESHUN MEXaHUYECKOM HAarpy3Kku Ha Baity?
YBEITHYHUTCS

HE U3MEHHUTCS

YMEHBIIUTCS

C Kakoif IIeNTbI0 Ha POTOPE CHHXPOHHOTO JIBUTATEIISI HHOTIA Pa3MelaroT JOMOJHUTEIbHYI0 KOPOTKO3aMKHYTYIO OOMOTKY?
JUTSL yBEITUYEHHSI BPAILIAIOIIEr0o MOMEHTA

JUIS 3aITyCKa BUTaTesst




JUI PEryJUpPOBAHUSA CKOPOCTH BPALLCHUS.

HpI/I PEryimmpoBaHuN 9aCTOThHI BPpALICHHUA MAarHuTHOI'O I1OJISA nl ACUHXPOHHOTO ABUTAaTCIIA ObLIH TOJTYYCHBI CICAYIOINEC BEINYUHBI:
1500; 1000; 750 06/muH. Kakum c1oco60M 0CYIMIECTBISIIOCH PETYIHPOBAHNE YACTOTHI BPALIICHHUS?

N3MCHCHHUEM YaCTOThI NUTAIOLICI0 HAIPAKCHUA

M3MEHEHHEM YHCIIa Map HOJIF0COB

HU3MCHCHHUEM COIIPOTHUBIICHUA CTAaTOPa

M3MEHEHUEM CONPOTUBIIEHHS POTOPA.

YeMy paBHa MeXaHHUYECKass MOITHOCTH B ACHHXPOHHOM JIBUTATENE ITPH HETOABIKHOM poTope (s=1)?
Pmex=0
Pmex>0
Pmex<0

YkakuTe He0OXOJUMBbIE U TOCTATOUHBIE YCIIOBHS BOSHUKHOBEHHSI BPAIAIOIIETO MOMEHTA B ACHHXPOHHOH MaIlIHE.
HaJIM4yKe TOKOB B 0OOMOTKaX cTaTopa

HaJIIYHe TI0TOKa PaCCEeTHUS

3aMKHYyTas LIelb OOMOTKH POTOpa

HEPaBEHCTBO CKOPOCTeil BpallleHHs: MarHUTHOTO TI0JIsl CTaTOpa U poTopa

HaJIM4YKe BPalaoLIerocss MarHUTHOTO MOJIs

5.4. MeToauka oLleHKH OCBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HUP)

OueHka KypcOBOTO MPOEKTa SBIISACTCSI KOMILIEKCHON. IIpH 3TOM y4nThIBatoTCs ciieyromue (hakTophl: aKTyalbHOCTh BEIOpaHHOI
TEMBI; JJOTHYHOCTHh METOJIMKH pacueTa; cBoOOTHOE BIafieHIe METOANKON pacuera; KyabTypa 0(hOpMIICHHUS MOSCHUTEIHHOM
3aMHCKH; CAMOCTOSITENEHOCTH BBIBOJIOB. Bee 3TO CyMMHpYeTCs B HTOTOBYIO OIICHKY.

OueHKa pe3ysIbTaTOB 3aIUTHI KYPCOBOTO IIPOEKTA OCYIIECTBISCTCS M0 OallbHON chUcTeMe (KOTIMYHOY», «XOPOILIO»,
«yHOBIIETBOPUTEIILHOY, KHEYIOBIECTBOPHTEILHO).

OreHKa «OTIMYHOY BBICTABIIACTCSA, KOTAA paboTa COAEPKUT IPaMOTHO U3JI0KEHHYIO pacdeTHYI0 0a3y, XapaKTepu3yeTcst
OTCYTCTBHEM OIIMOOK B pacyeTax, JOTMYHbIM M ITOCIIE0BATENIbHBIM H3JI0KEHHEM MaTepralia B OSCHUTENbHOM yacTy. [Ipu 3amure
paboThI 00YJAIOIIMICS TOKa3bIBAET NIyOOKHE 3HaHHS BOIIPOCOB TEMbI; CBOOOJHO ONEPHPYET PACUETHBIMH JIaHHBIMU; JIETKO
OTBEYAaeT Ha TIOCTABJIEHHbIE BOIPOCHL.

O1eHKa «XOPOILOY» BEICTABISETCS, KOra paboTa COAEPKUT IPaMOTHO H3JI0KEHHYIO PaCUeTHYIO 0a3y, XapaKTepu3yercs
OTCYTCTBHEM OIIMOOK B pacyeTax, JJOTMYHBIM M I10CIIEI0BATENbHBIM H3JI0KEHHEM MaTepralia B MOSCHUTENbHOH acTu. [| [Ipn
3ammuTe pabdoTHl 00yJaroMmuiicss TOKa3kIBaeT 3HAHMS BOIIPOCOB TEMEI; 03 0COOBIX 3aTPyAHEHUI OTBEYAET Ha IIOCTABICHHEIC
BOIIPOCEHL.

O1LeHKa «yJOBIETBOPUTEIHHOY» BBICTABIISIETCS, KOT/IAa pad0Ta COJIEPIKUT PacueTHYIO 0a3y, XapaKTepHU3yeTcst HATMYUEM OTAENIbHBIX
ommnbok B pacuerax. [Ipu 3ammre 00ydaroIMHCs TPOSABISIET HEYBEPEHHOCTb, ITIOKA3bIBACT Cl1ab0e 3HAHUE BOIIPOCOB TEMBI, HE JIacT
MOJIHOTO, apTYMEHTHPOBAHHOTO OTBETA HA 33JaHHBIC BOIPOCHI.

Or1eHKa «HEYOBIETBOPUTEIHHOY BBICTABIIACTCS, KOTIa paboTa He COJEPIKUT PacueTHYIo 0a3y, He OTBeUaeT TPeOOBaHUSAM,
U3JI0XKEHHBIM B METOJIMYECKHX YKAa3aHUSIX, UMECT 3HAUMTEIbHbIC OINOKH B pacuerax. [Ipu 3amure oOydaromuics 3aTpyqHsaeTCs
OTBEYATh Ha MOCTABJICHHEIC BOIIPOCHI IO TEME, HE 3HAET TEOPUH BOIIPOCA, IIPH OTBETE OITYCKAET CYIIECTBCHHBIC OIIHOKH.
IIpoxokaeHne KOHTPOIEHOTO MEPOTIPUATHS IO 3aIIUTE KypCOBOTO IIPOEKTa CIUTACTCS BRIMOTHEHHBIM YCHEITHO, €CITH TIPH €ro
OLICHUBAHMH MOJTy4YeHA OLIEHKA HE HIKE «YJOBJIECTBOPUTEIHHOY.

Kpurepun oneHrBaHKS OTBETa Ha SK3aMEHE

OreHKa «OTIHMYHOY BBICTABIISAETCSA, KOTAA 00YyJarOIMUIACS JEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHNUS, BIaJeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHbBIE BHIBOJIBI M 0000IIEHNS, IPUBOAUT IIPUMEPBI, T0Ka3bIBAET CBOOOHOE BIlaJICHHE
MOHOJIOTHYECKOH PeYbi0 1 CHOCOOHOCTH OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

Or1eHKa «XOPOIIO» BEICTABISETCS, KOT1a 00yJaloIuics IEMOHCTPUPYET IIPOTHBIE TEOPETHUCCKUE 3HAHNUS, BIageeT
TEepMHHOJIOTHEH, JleaeT apryMEeHTUPOBAHHBIE BBIBOBI U 0000LIEHNS, TPUBOAUT IPUMEPHI, HO IIPHU 3TOM JIeNIaeT HECYLIECTBEHHbIE
OLINOKH, KOTOPBIE OBICTPO MCHPABIIIET CAMOCTOSITENIBHO HIIH TIPU HE3HAUYUTEIILHOW KOPPEKINH IIPETOAaBaTEIIEM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIIIETCS, KOTIa 00yJaloIIuicss HErTyOOKHe TeOpETHIECKHE 3HAHUS, TPOSBIIET c1abo
chopMUpOBaHHbBIC HABBIKU aHAIN3a ABJICHUI U IIPOIECCOB, HEIOCTATOUHOE YMEHHUE JeNaTh apIyMEHTHPOBAHHbIEC BBIBOJBI U
HPHBOJHUTH IIPUMEPBI, TOKa3bIBAET HE JOCTATOYHO CBOOOJHOE BIaJCHUE TEPMUHOJIOTHEH, JIOTHYHOCTBIO U ITOCIIEI0BATEILHOCTHIO
W3JI0KEHNS, JeaeT OUIHOKH, KOTOPBIE MOKET HCIIPABUTH TOJBKO IIPH KOPPEKINH MPEIIOoIaBaTelIeM.

Or1eHKa «HEYIOBIETBOPUTEIIHHOY BBICTABIIACTCS, KOT/Ia 00yJIaOMuUiics JEMOHCTPHUPYET HE3HAHHE TEOPETHUECKUX OCHOB TIPEeMeTa,
HE yMeeT JIelaTh apryMEHTUPOBAHHbIE BBIBOBI U IPUBOIUTH IPUMEPEI, HE BlIaJeeT TePMHUHOIOTUEH, IPOSBIISLET OTCYTCTBHE
JOTUYHOCTH ¥ MOCIIEI0BATEIBHOCTBIO M3JI0KEHHS, JIENAET OIIMOKH, KOTOPBIC HE MOXKET UCHPABUTh JAXKE IIPH KOPPEKINH
TPENoIaBaTEeNeM.

IIpoxoskaeHne KOHTPOJIEHOTO MEPOTIPUATHS TI0 cjayue IK3aMEeHa CUMTAETCs BBIOIHEHHBIM YCIICIITHO, €CIIH IIPH €r0 OLIEHUBAaHUU
HOJTy4YeHa OLIEHKA He HHXKE «YI0BIETBOPUTEIBHON.

ITpu moBexeHny 3k3aMeHa B hopMe KOMITBIOTEPHOTO TECTHPOBAHUS KPUTEPUSIMHA OLICHKH SBIISIOTCS:

«oTnmaHO»: nomydeHue oT 70 1o 100 % 6aiIoB Mo TecTy IpH BHIOTHEHUH TECTA 33 PEITTAMEHTHPOBAHHOE BpeMs

«XOpOoIOoy: moiyueHue ot 51 10 69 % GamioB Mo TeCTy NPH BHINOJHEHUU TECTA 3@ PErTIaAMEHTUPOBAHHOE BpeMs
«yHOBIIETBOPUTEIILHOY: NoTydeHue oT 31 1o 50 % 0auIoB 10 TECTY NPH BHINOJIHEHUH TECTA 33 PETIIAMEHTHPOBAHHOE BPEMSI
«HEYJIOBJIETBOPHUTEIHLHOY: ToTydeHne Hike 30 % 0anioB 1o TecTy NpH BBIIOIHEHHH TECTa 33 PErIaMEHTHPOBAaHHOE BpEeMs




6. YHEBHO-METOJJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

Bubauoreka

W3maTensCcTBO, TO, AI1. aapec

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

7. MATEPUAJIBHO-TEXHUMYECKOE OBECIIEYHEHHE

Ayn.

Haznauenue

OcHarieHnne




101 VYueOHas 1abopaTOpus EKTPOTEXHUKH H
SIEKTPOIPUBOJIA

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

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

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

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

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

8. METOJAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCA

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

CoZIep KaHUE, OCYIIECTBISIETCSA 00yJaoIMMCs HHUIMATHBHO, C LETbI0 PEaIN3allii COOCTBEHHBIX yUeOHBIX U HAYIHBIX HHTEPECOB.
s 6oree 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSITENBHOH pabOTHI IO TUCIUIIIMHE MIPEOAaBaTeNb PeKOMEHAYET NCTOUHHUKHA JUIS
paboThI, XapaKTepu3yeT Hauboee paltoOHAIBHYI0 METOIUKY CAMOCTOATENBHOI paboThI, JIEMOHCTPHPYET paHee BHIIIOTHEHHBIE
oOy4aromuMucs padoThI U T. 1. BUpI 3anaHnii 1711 BHEayANTOPHOI CaMOCTOSITENIBHON pabOThI, HX COZIEp)KaHUE U XapaKTep MOTYT
MMETh BapHaTHBHEIN U T} depeHInpoBaHHbIA XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTYJICHTOB online ¥ Ha 3aHATHAX B
3aBHCHMOCTH OT IIeNH1, 00beMa, KOHKPETHOH TEMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0KHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYUTOPHOH CaMOCTOSITEILHOM pabOTHI OCYIIECTBISIETCS B IIPEENaxX BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUITIMHE Ha MPAKTHIECKIX, Ta00PaTOPHBIX 3aHATHSAX.




