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1. HEJIX OCBOEHUA

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

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

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM INPOT'PAMMBbI

Bnox OIT: b1.B

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

2.1.1 | IIpoeKTHBIH TOAXO0/ B TEXHUKE

2.1.2 | Teopus aBTOMaTHYECKOTO YIIPaBIIECHUS

2.1.3 | Onekrpuyeckue U AEKTPOHHBIE allllapaThl

2.1.4 | DnexTpuyecKre MalluHbI

2.1.5 | Teopernueckue OCHOBBI IEKTPOTEXHUKH

2.1.6 |dusmuka

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npealIecTByoIIee:

221 OO01as sHepreTuka

2.2.2  |IIpoekTupOBaHUE HMEKTPOTEXHUIECKUX YCTPOICTB

2.2.3 | CucteMsl yIpaBieHuUs IMEKTPOIPUBOIOB

2.2.4 | ABTOMaTH3a1Ms TEXHOJOTHYECKHUX MPOLECCOB

2.2.5 | ABTOMaTU3UPOBAHHBINA 3IEKTPOIPHUBOJ TUIOBBIX IPOU3BOACTBEHHBIX MEXaHU3MOB

2.2.6 |IloaroroBxa K MpoIEaype 3aIIUTHI U 3aIIUTa BEITYCKHOW KBATHU(HUKAITMOHHON pabOTEI

2.2.7 |IIpepnumninoMHas IpaKTHKA

2.2.8  |IIpoMbllIIEHHBIE CETU

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

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

3HaTh:

[TK-2-31 MeToauKH MPOEKTUPOBAHKSI COBPEMEHHBIX AJIEKTPOIIPHBOJIOB

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

3HaTh:

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

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

YMmerb:

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

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

Ymern:

OIIK-3-Y1 onTuMu3upoBaTh CTPYKTYPY IEKTPOIPUBOIA

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

Baanernb:

TIK-2-B1 npakTuyeckuMU HaBbIKAMU IIPU IPOEKTUPOBAHUY IEKTPOIPUBOIOB




OIIK-3: Cnoco0eH ocyliecTBJISITh MOJEIUPOBAHNE, AHATU3 U IKCIIEPUMEHThI B Lie/IX POBEAeHHs 1eTa/IbHOI0

HCC/ICA0BaHMA IJISl pElIeHU 3a1a41 B HpO(l)eCCI/lOHaJILHOﬁ 06J'laCTl/l, HCIOJb30BATH METOAbI AaHAJIU3Aa U MOACTUPOBAHUA

AIECKTPHYECCKHUX nemnei u AICKTPUYCCKUX MAIITWH

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 2 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 16 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/

12

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/

10

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/

12

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 6 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 12 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
01

KMI,K
M2

P1




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 4 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- 12 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 18 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 6 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 6 6 OIIK-3-Y1 IIK | JI1.3J12.3JI3. KMILK P1
JIBUTATENS B Pa3IMYHBIX -2-V1 2J13.3J13.4 M2
pexuMax padoTel. OneHka €]

MOTEPh PHEPTUH MPH ITYCKE,
TOPMOKEHHU U
HOMMHAJIBHOM PEXHUMax
paboTEHI.

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

6.3 Pacuer sneprernueckux 6 8 OIIK-3-31 JI1.3J12.3J13. KM1,K P1
rokKasaresnen OIIK-3-Y1 2J13.3J13.4 M2
anexTponpuBoa. [lorepu OIIK-3-B1 IIK- 21
SHEPIUU MPH MEPEXOTHBIX 2-31 TIK-2-V1
npoueccax B cucremax TII-. TIK-2-B1
Ilotepu 3Hepruu B
BEHTHJIbHBIX
peoOpa3oBaTeNsx.

Onpenenenue J0IyCTUMOTO
YyHClia BKIYEHUN
ACUHXPOHHOTI'O JIBUTATENs C
KOPOTKO3aMKHYTHIM
poropom.Bribop aBurarens
JUIS CIEASIIETO NPUBOJIA.
Br10op aBurarens s
IIPUBOJIOB C TUKOBOM
Harpy3Kkoi. 3aBepIieHue
BBINOJIHEHUS U 3alUTa
KypcoBoro mpoekTa. /Cp/
Pa3gen 7. IloaroroBka k
KOHTPOJbHbIM
MeponpUsITHAM U
BBINOJIHSEMBIM padoTam

7.1 O0bem yacoB 6 13 OIIK-3-31 JIT.1J11.2 KM1
CaMOCTOSATENbHOUW pabOThHI HA OIIK-3-Y1 JI1.3J12.1
nmoaroToBky k KM /Cp/ OIIK-3-B1 IIK- 2.2

2-31 TIK-2-Y1 J12.3J13.1
[K-2-B1 JI3.2J13.3
JI3.4
€]

7.2 O6beM yacoB 6 36 OIIK-3-31 JI1.1JI1.2 P1
CaMOCTOSTENEHOW pabOTHI Ha OIIK-3-Y1 JI1.3J12.1
noarotoBky k BP /Cp/ OIIK-3-B1 IIK- 2.2

2-31 1IK-2-V1 JI2.3J13.1
IK-2-B1 JI3.2JI3.3
3.4
€]
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KoHnTtponwsHoe Iposepsembie
KM MepOTpUATHE HHIKATOPB Bompocs! a7 moArOTOBKH
KOMIIETEeHIUH
KM1 DK3aMeH OIIK-3-31;I1K-2-31 | Bonpocs k 3K3aMeHy

1. Onpenenenue “anexkrponpusoaa’. Knaccudukarms
3NIEKTPOIIPUBO/IOB 110 XapPaKTEPUCTHUKE JBHKEHHUS, 10 KOJIMIECTBY
JIBUTATEIICH, TT0 CTETICHH YIIPABIAEMOCTH 1 T.1. IlepcrieKTHBHEIE
HAIPaBJICHHS B IPUBOJIE.

2. OCHOBHOE ypaBHEHHE JIBIXKEHHMS JJIEKTPOIIPUBO/IA OJTHOMACCOBOM
CHCTEMBI JUIS TOCTOSTHHOTO MOMEHTA HHEPIIHH.

3. [IpuBeeHrE MOMEHTOB CTATHYECKOH HArpy3KH, MOMEHTOB MHEPIHH




U JKECTKOCTEH.

4. Buzbl MOMEHTOB, JEUCTBYIOMINX B 2JIEKTPOIPUBO/IE: ABMXKYILUE U
TopMO3HBIe. THIIOBBIE CTATHYECKHE HATPY3KU: aKTUBHBIEC — HATPY3KH
TPY30II0JbEMHBIX MEXaHU3MOB, YIIPYIUX Tel;, PEaKTUBHBIC — HATPY3KU
CYXOT0, BA3KOTO U CMEUIAHHOTO TPEHHUs, a TAKKE BEHTHIISITOpHAs
Harpyska.

5. MexaHn4YecKHe MepeX0aHbIe MPOIIecChl. [IpHYMHBI BOSHUKHOBCHUS
MEePEXOAHBIX MPOLECCOB. DIEKTPOMEXaHNUECKas TIOCTOSIHHAS BPEMEHH
U e (PU3NUECKUIA CMBICIL.

6. IloHsATHE O MMHAMUYECKONH MEXAaHUYECKOM XapaKTepUCTUKE.

7. CTpyKTypHas cxeMa ¥ IepeJaTouHble (DYHKIUH IEKTPOIIPHBOAA
MOCTOSIHHOTO TOKa 0e3 yueTa 1enu 0OMOTKU BO30YXKIESHHS.

8. CTpyKTypHas cxema U IepelaTouHble (QYHKIMHU IIEKTPOIPHBOJIA
MIOCTOSTHHOTO TOKA C YI€TOM LTI 0OMOTKH BO3OYXKICHHUS.

9. TopMO3HBIE PeXUMBI pabOTHI ANEKTPOIPHBOJA C ABUTATEIEM
HOCTOSIHHOTO TOKa C HE3aBHUCHMbBIM BO30YXKJCHHEM.

10. PerynupoBaHue cKOpOCTH ABUIraTENs HOCTOSIHHOTO TOKa
HE3aBUCHMOTO BO30OYKACHHS.

11. OcoGennoctu nepexonubIx mpoueccos B cucreme TII — J1. [Tyck
JIBUTaTeNel OCTOSHHOTO TOKA OT 334aTYNKa HHTEHCUBHOCTH.
OmnpenerneHne IMOCTOSTHHON 3aJaT9lKa HHTEHCHBHOCTH.

12. OcoberHOCTH IEPEXOIHBIX mpoueccoB B cucteme I - 1.
Hcnone3oBanne GopcHpoBKH BO30YXaeHUs reHeparopa. OnpeneneHue
Ko3¢dunreHTa GopcHpOBKH IpH ITycke B cucteme /1.

13. Cxema 3aMeIICHUS aCHHXPOHHOTO IBHUTATENS U BEIBOJ YPaBHEHHS
JNIEKTPOMEXAHUUECKOM U MEXaHWYECKON XapaKTepUCTUKH IBUTATeNIs.
14. CrpykTypHasi cxeMa aCHHXPOHHOTO JIBUTaTeNsl U 001acThb ee
MPUMEHEHHS.

15. O6006menHast Teopus MAIIUH TPUMEHUTEITBHO K ACHHXPOHHOMY
JBHUTATEIIO.

16. JInneitHbIC (711 cTaTOpa U poTopa) U (a3HbIe MPeoOpa3oBaHUL
KOOPJHMHAT ISl ACHHXPOHHOTO JIBHUTATEIIS.

17. Cratuueckue XapakTepUCTUKU aCHHXPOHHOTO JIBUTATENs B
JIBUTaTEIbHOM M TOPMO3HBIX PEXKNMaxX pabOTHI.

18. JIluHaMu4ecKoe TOPMOKEHHE ACHHXPOHHOTO TBUTATEINS C
HE3aBUCHMBIM BO30YXICHHUEM H C CAMOBO30YKICHHEM.

19. PeryaupoBaHue CKOPOCTH aCHHXPOHHOTO JIBUraTes

20. BiusiHEe pa3mUYHBIX 3aKOHOB YIIPABICHHS HA BHJ] MEXaHHIECKHX
XapaKTepUCTHUK.

21. IlepexoaHbIe NPOLIECCH B ACHHXPOHHOM IPUBO/IE.

22. CTpyKTypHasi CXeMa CHHXPOHHOTO JIBUTATEI.

23. OcoOeHHOCTH MEPEXOIHBIX MTPOIIECCOB B CHHXPOHHOM IIPUBOJIC.
24. O6mue cBeJeHUS 0 PEryIMpOBaHUN KoOpAuHAT. OTaudue
peryaupoBaHus KOOPAUHAT OT U3MEHeHHUs. PerynupoBanue no
3aJjafolIeMy BO3/ICHCTBHIO, OTKIIOHEHHIO ¥ TI0 BO3MYIIIeHHI0. OCHOBHEIC
MOKAa3aTEeIH CI0OCOO0B PErynupOBaHUS KOOPAMHAT.

25. TloHsiTHE O METO/IaX CUHTE3a CHCTEM DJIEKTPOIPUBOJIA: METOJIOM
MOCNEI0BATENBHOM U apalIeNbHON KOPPEKIHH.

26. CrangapTHBIE HACTPONKHU PETYIUPYEMOTO IEKTPOIIPUBOIA!
HACTPOKKa Ha MOJYJIbHBINA ONITUMYM U HACTPOMKA HA CUMMETPUYHBIN
ONTUMYM.

27. PerymupoBaHue MOMEHTA (TOKa) AJIEKTPONPHUBOIA TIOCTOSTHHOTO
TOKa HE3aBUCHMOTO BO30YXIeHHUS B 3aMKHyTOH cucteme TII - [I.
Beenenune o6paTHOH cBsA3M (IIOI0KUTEIBHONW U OTPULIATEIBHOI) 1O
TOKY.

28. IlocnenoBarenbHas KOPPEKLHsI KOHTYpa PErylIupoBaHus TOKa
(momenta) B cucteme TIT - 1.

29. PerynupoBaHHe CKOPOCTH 3JEKTPONPHBO/IA TOCTOSIHHOTO TOKa
HE3aBHCHMOTO BO30YXK/IeHHs B 3aMKHyToH cucteme TII — J] ¢
OTPHIATENBHON 00pPaTHOMN CBSA3BIO IO CKOPOCTH.

30. JIByXKOHTYpHast CUCTeMa PETYIMPOBAHHS CKOPOCTU
3NIEKTPONPHUBOA OCTOSIHHOTO ToKa. HacTpolika KOHTypa CKOpPOCTH Ha
MOJYIIBHBIA ONTHMYM.

31. TpexKOHTypHas CUCTEMa PEryIuPOBAHUS CKOPOCTH
JNIEKTPONPUBOA IOCTOSIHHOTO TOKA.

32. HacTpoiika KOHTypa CKOPOCTH HAa CHMMETPUYHBIN ONTHUMYM.

33. PerynupoBaHue MOJIOKEHHS 10 OTKIIOHEHUIO Ha IIpUMEPe
3NIEKTPONPUBOA TOCTOSHHOTO TOKA HE3aBUCHMOTO BO30OYXKACHHUS C




00paTHO CBA3BIO.

34. PerynupoBaHue MOMEHTa acCMHXpOoHHoOro jBurarens. Cucrema ITY —
AJl ¢ IONOXUTENBHOM 00pPaTHO CBS3BIO MO CKOPOCTH.

35. PerynupoBanue ckopocTu B 3aMkHyTOoU cucteme [T4 - AJI.




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.

KOMHB}OTCpHOG TECTUPOBAHUC

DIIEKTPUYECKUM IIEKTPOTIPUBOJOM HA3BIBAETCS:

JNEKTPOMEXaHMYECKasi CHCTEMA, YITPABICHHE KOTOPOM OCYIIECTBISIETCS C IPUMEHEHHEM MUKPOITPOLIECCOPHON TEXHUKH
mobast cucteMa, peoOpasyromast AIEKTPOIHEPTHIO B MEXAaHUIECKYIO SJHEPTHIO

TEXHUYCCKad CUCTEMA, IpEAHA3HAUCHHAA NJId MPUBCACHUS B IBUKCHUC pa60q1/1x OpraHoB MalllMH U YIIPaBJICHUA
TEXHOJIOTHYECKHMH MPOIECCAMH M COCTOSIIAS U3 [IEPEAATOUHOT0, IBUTATENLHOTO, TPE0OPa30BaTENbHOTO, YIPABISIOIIETO 1
HH()OPMAIMOHHOTO YCTPOHCTB

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

TCXHHUYCCKasa CUCTEMA, B COCTaB KOTOpOﬁ BXOJHUT XOTA OBI OJUH DJICKTPOABUIATEIIb

B xaxkoM oTBeTe IpaBMIIBHO yKa3aHbl yCTPOWCTBA, BXOSIUE B COCTaB EKTPOIpuBoia?

3NIEKTPOABUTATEIBHOE YCTPOICTBO U pabodmii MeXaHU3M

3NIEKTPOABUTaTEIBHOE YCTPOICTBO, pabounii MEXaHU3M, YIIPaBIIAIOIIEE YCTPOHCTBO

npeoOpasyroliee yCTpOHCTBO, JMEKTPOIBUIATEIbHOE YCTPOHCTBO

npeobOpasyroliee yCTPOUCTBO, MEKTPOABUTATEIBHOE YCTPOUCTBO, TEpelaTOYHOE YCTPOUCTBO, pab0unii MEXaHN3M

B anexTpuyeckuil KaHai IEKTPOIPHBOAA BXOIAT:
npeoOpa3oBarens

JABHUIaTClIb

HepeaTouHoe YCTPOUCTBO

CHCTEMa YIIpaBIICHUs

BCC IEPCUHNCIICHHBIC DJIEMCHTBI

B anexTpuyeckuil KaHai 3IEKTPOIPHBO/A HE BXOIAT:
npeoOpas3oBarens

JABHUIaTClIb

HepeaTouHoe YCTPOUCTBO

CHCTEMa YIIpaBJICHUs

BCC IEPCUHNCIICHHBIC DJIEMCHTBI

Kaxkoii BUJ 2MeKTponpuBOa HENb3s Ha3BaTh COBPEMEHHBIM:
BEHTUJIbHBII 2JIEKTPOIPUBOL

HIarOBbIN 3IIEKTPONPHUBOJ,

9NIEKTPOIIPUBO/L HA OCHOBE aCHHXPOHHOTO JIBUTATEINs ¢ (pa3sHBIM POTOPOM
IIEKTPONPHUBO/]] C MUKPOIIPOLIECCOPHBIM YIIPABICHUEM

3NIEKTPONPHUBOJ MO cxeMe kackan [llepbuyca

I'pynmoBOH 3MEKTPOIIPUBOJ] — ITO MEKTPOIIPUBO, UMEIOIIHIA. . .
OJIMH JJIEKTPOIBUTATENb

JIBA DJEKTPOABUIATEIS

HECKOJIBKO 3JIEKTPOIBUraTeIICH

IIpu paboTe 3/IeKTPHUECKOTO ABUTATENS B PEXKUME TEHEPAaTOPa IEKTPOMATHUTHBIN MOMEHT SIBIISICTCS?
BpALIAOILUM




TOPMO3SIIHUM
HYJIEBBIM
aKTUBHBIM
pEaKTUBHBIM

Ecnu cootHomIeHue SJICKTPOMArHuTHOTO MOMCHTA ABUTATCIIA U MOMCHTA CTATHICCKOTO COIPOTUBJICHUS Mp > MC, TO:
QJICKTPOABUTATEIIb TOPMO3UTCA

DJIEKTPOABUTATEIIb HEITOABMUKEH

QJICKTPOABUTATEJIb Bpalla€TCs C ITIOCTOAHHOT'O 4acToToM BpallicHUusA

QJICKTPOABUIATCIIb PA3TOHACTCA

OJICKTPOJABUTATEIIb BTATUBACTCA B CHHXPOHU3M

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

Mpaun =0

Mpuun <0

Mpauna >Mc

Mpauna <Mc

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

Mpaun >Muom

Mpaua <Muom

Mpauna >Mc

Mpaua < 0

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

MOMEHT COTIPOTHUBIICHUS ABNIACTCS KBaAPATUIHON (DYHKI[HEH YaCTOTHI BPAIlCHUS]

MOMEHT COTNPOTHUBIIEHUS HE 3aBUCUT HU OT BEJIMUUHBI CKOPOCTH, HU OT HANpPAaBJICHHs BPaILleHUs IBUTaTeNs
MOMEHT COIPOTHUBIIEHUS HE 3aBUCUT OT BEJIMYUHBI CKOPOCTHU, HO 3aBUCUT OT HAIIPABJICHUS BPAILEHUS
MOMEHT COIPOTUBIIEHUS HOCUT CIIy4alHbIM XapaKkTep

AKTHBHBIE MOMEHTBI MOTYT OBITh KaK JBI)KYIIHMHU H......
TOPMO3HBIMHU

BpALIAIOLUMHU

YCKOPUTEIIbHBIMU

HE [10JIBUKHBIMU

HET [IPaBUIBHOTO OTBETA

PeakTHBHBIC MOMEHTBI BCEI/1a HAIIPABJICHBI
NEPIEHIUKYIIIPHO

IIPOTUB JBUKEHUE

HE UMEET HallpaBJICHNE

MOJKET HMETh JIF000€ HAaNpaBICHHUE

HET [IPaBUIBHOTO OTBETA

PaGouei Toukol Ha MEXaHMYECKOH XapaKTEPUCTHKE SIEKTPOABUTATEIs HA3bIBACTCS

TOUKa IIEPECEUECHNUS] MEXaHUUECKON XapaKTEPUCTUKY JBUraTeNsl ¢ OCbI0 OpAUHAT

TOUKa MEPECEeUCHUs] MEXaHNIECKOI XapaKTEepUCTUKH ABUTATENs C OCBIO abCIuce

TOYKa, COOTBETCTBYIOILAsl HOMUHAJIbHOMY MOMEHTY JIBUIaTEIIs

TOUYKa, COOTBETCTBYIOILAs] HOMUHAJIbHOM YacTOTE BPALLEHUS IBUTATEIS

TOUKa IIEPECEUECHUS] MEXaHUUECKON XapaKTEPUCTUKH JBUraTelsl ¢ XapaKTEPUCTUKON HArpy3Ku

MexaHu4eckast MOITHOCTh QJICKTPOIIPHUBOJAA OIIPEACIIACTCA KaK:

IMPOU3BEACHUE YACTOTHI BPAILICHUA Ha MarHUTHBIA IOTOK JBUTATECIIA
TMPOU3BEACHUE DJICKTPOMArHUTHOTO MOMEHTA HAa YaCTOTY BpaIllICHUSA ABUTATEIIA
IMPOU3BCACHUEC HAIIPSXKCHUA CETU HA YaCTOTY BpalllCHUA ABUTaTEIIA
MMPOU3BCACHUC SJICKTPOMAroiuTHOIroO MOMCHTA Ha TOK TJIaBHOM TCIU ABUTaTCIIA
TMPOU3BEACHUE HATIPSKCHUA CETU HA TOK TJIaBHOM OCTIN ABUTaTCIIA

Jlebenka mogauMaet rpy3 maccoi 7500 kr co ckopocThio 1,1 M/c. JIBUTaTeNb TPU 3TOM BPAIaeTCs CO CKOPOCThIO 680 00/MHUH.
Onpenenuts NPUBEICHHBI MOMEHT HHEPIUH MTprUBoaa, ecin JaB=1,2 krem2; J6=4 krem2; D6=0,35 M.

1,231

3,02

117,1

3,34

MPaBUIIbHBIA OTBET OTCYTCTBYET




OmnpenennuTp, 94TO MPOUCXOAUT C IBUTATENIEM, €CIIM MOMEHT, pa3BUBAaEMBbIii ABUTaTEIeM paBeH 125 H*M, a MoMeHT paboueit
MammHel MpmM=1290 H*Mm. [Tepenarounoe ucio peaykropa 12. KIT/I mexanusma 0,86.

CKOPOCTD JIBUTATEINS YBEITUINBACTCS

JIBUTATEIb JBIKETCS C IIOCTOSIHHON CKOPOCTHIO

CKOPOCTB JIBUTATENS YMEHbBIIACTCS

KecTkocTh MEXaHMYECKON XapaKTEPUCTUKU — 3TO
CTENEHb U3MEHEHHsI CKOPOCTH ITPU U3MEHEHUH MOMEHTa
CTENEHb U3MEHEHNUS TOKA IIPU U3MEHEHUH MOMEHTA
CTENEHb U3MEHEHUSI MOMEHTA IIPU U3MEHEHUU CKOPOCTU
CTEMEeHb U3MEHEHNs MOMEHTa IPU U3MEHEHUH ITOTOKa
CTENEHb U3MEHEHHs TOKA ITPU U3MEHEHUHU NTOTOKA

MexaHuuecKasi XapaKTePUCTUKA IBUTATEIS MOCTOSIHHOTO TOKA TOCISI0BATEIBHOTO BO30YKACHHS
MsTrKast

JKeCcTKast

a0COJIFOTHO KECTKas

a0COJIFOTHO MSITKas

MexaHnueckas XapakTepUCTHKa CHHXPOHHOTO JBHUTATEINS SBIISICTCS:
MSITKOM

a0COJIFOTHO MATKOM

JKECTKOM

a0COJIIOTHO JKECTKOM

OmnpenenuTs MOMEHT, pa3BHBAaeMbIH IBUTATENEM PaBeH, HEOOXOIMMBIN U 00eciedeH s PasroHa, €CIIM MOMEHT pabouei MalInHBI
Mpm=300 H*m. [Iepenarounoe uncno pegykropa 8. KI1J] mexanuszma 0,6.

62,5 H*m

22,5 H*m

80 H*m

37,5 H*m

Ha cxonbko uzmenutcst Mc, IpuBeNEeHHBIN K Baly IBUTATENs, €ClId NPpUMEHUTH peaykrop ¢ KIIJI, noseiuennsiM Ha 10 % ?
yBenuuurcs Ha 0,9

ymeHbuTcs Ha 1,11

yMmeHbLuTcs Ha 0,9

yBenuuures Ha 1,11

CKOPOCTBH ABUTI'aTCIIA paBHA HYJIKO
HCOOCTATOYHO JAHHBIX

Kaxk n3meHnTCs BpeMst HIEpexoHOTO MPoLecca, €CIIM MOMEHT MHEPLMH pabodero opraHa yBelMIuTcs BIBoe?
YMEHBILIUTCS B BA pa3a

HE U3MEHUTCS

YBEIMYMTCSA B J1BA pa3a

HE JJOCTaTOYHO JaHHbIX

MexaHn4eckasi XapaKTepHCTHKA IEKTPOIIPUBO/IA ITO 3aBUCHUMOCTb!
HaIIPSDKEHUS OT TOKa INIaBHOM LETH

YacTOTHI BPAIICHUS OT HAIIPSDKCHUS

YaCTOTHI BPAIICHUS OT ITOTOKA BO3OYKIECHHS

YacTOTHI BPALIEHUS OT 3JIEKTPOMAarHUTHOTO MOMEHTa

YaCTOTHI BpallleHHs! OT TOKa ITIaBHOM Ienu

Kakne xapakTepHCTHKH MOXKHO HOXYIHUTh IIPU IJIABHOM PEryITHpOBaHUU
€CTECTBEHHYIO

HCKYCCTBEHHEIC

(u3mueckue

BBILLIE TIEPEUHCIICHHBIC

HET [IPaBHJIBHOTO OTBETA

TopMo3HbIE pEeKUMBI ABUTATENS IPeIHA3HAUEHBI IS

HOAJIEPKaHNS TOCTOSHCTBA CKOPOCTH NPH aKTUBHOM Mc

yIep>KaHUs B HETIOBIKHOM COCTOSHHH MEXaHH3Ma, MOJIBEP)KEHHOTO JEHCTBHIO aKTUBHOTO Mc
YMEHBIIICHHS CKOPOCTH IIPU OCTAaHOBKE

aBapUITHOr0 OCTaHOBA AIEKTPOIPUBOIA




BCC OTBETLI ITPABUJIBHBIC

Kaxoii TopMO3HO# peXHM SBIISETCS CAaMbIM 3 KOHOMUYHBIM ?
JIMHAMHUYECKOEe TOPMOKEHHE

TOPMO’KEHHE TIPOTUBOBKIIOUEHUEM

reHepaTOPHOE TOPMOIKECHUE

JTIMHAMHUYECKOE H TeHEPaTOPHOE TOPMOIKECHUE

Kax Ha3bIBaeTCsl OCHOBHAsI XapaKTEPHCTHKA JBUTATEIS?
BHEIIHASA XapaKTePUCTHKA

MeXaHHYecKasi XapaKTepUCTHKa

PEryJIMpoOBOYHAs XapaKTEePHCTHKA

[eperpy3ounast CIOCOGHOCTD IBUTATENSI OTIPEIEISIETCS KaK:
OTHOIIIEHUE ITYCKOBOTO MOMEHTA K HOMHUHAJIbBHOMY
OTHOIIICHHE MAKCUMAIbHOTO MOMEHTA K HOMHHAIIBHOMY
OTHOIICHHUE ITYCKOBOT'O TOKa K HOMUHAJIbBHOMY

YeM xapaKTepH3yeTcsl INIABHOCTh PErYIHPOBaHKE
YHCJIOM YCTOHYMBBIX CKOPOCTEH

YHCIIOM YCTOHYMBBIX MOMEHTOB

YHCIIOM YCTOWYMBBIX CHII

YCTOHYMBOCTBIO IO BCEM XapaKTEePUCTUKAM

HET TPaBIWILHOTO OTBETA

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

3akoH Kupxroga

3aKOH AJIEKTPOMarHUTHOM MHIYKLIUU

3aKoH J[xoyns-ieHna

3aKOH AJIEKTPOMArHUTHBIX CHJT

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

OCTacTCA IMMOCTOAHHBIM

YBEIINMYUBACTCS

HC 3aBHUCHUT OT IIOTOKa

HpaBHJ’ILHBIﬁ OTBCT OTCYTCTBYCT

Kak u3meHsieTcst 4acToTa BpalIeHUs IBUTATEIS TOCTOSIHHOTO TOKA HE3aBHCHMOTO BO30YXKICHUS TIPH 0OpbIBE 0OMOTKA
BO30YXKACHU?

YaCTOTa BPALICHHUS PE3KO YMEHBILACTCS

YaCcTOTa BPAIICHHS PE3KO BO3pPACTaeT

JIBUTATENb OCTAHABIHMBACTCSI

4acTOTa BPAIICHHS HE H3MEHSETCSI

JUTSL OTBETA HA BOIIPOC HE XBATACT JaHHBIX.

YTo mpou3oieT ¢ paboTaroIMNUM IBUTATENIEM TOCTOSTHHOTO TOKA MPH U3MEHEHWHU HANPABJICHUS TOKA B LICTH AKOPs?
JIBATATEIb OCTAHOBUTCS

HUYEro B paboTe IBUTATENS HE U3MEHUTCS

HaIpaBJICHUE BPAIICHUS U3MEHUTCS HA MTPOTHUBOIOJIOKHOE

JIBUTATEJb MIOUJIET B Pa3HOC

IIpu MOCTOSITHHOM HaNpPsHKEHUH MUTaHUS ABUTATENs MOCTOSIHHOTO TOKA MapajlieIbHOTO BO30YXIEHHUSI MAaTHUTHBIA MOTOK
BO30Y)KACHUS yMeHbIIWICA. Kak H3MEHHUTCS 9acTOTa BpalieHus?

YBEITUUUTCS

OCTAHETCS ITOCTOSHHOM

YMEHBILIUTCS.

B kakoM ciydyae JIBUTaTellb HE3aBHCUMOTO BO30YKICHUSI MOXKET MOWTH B pa3HOC (PE3KO BO3PACTACT YaCTOTA BpaIlCHMUs)?
npH 0OPBIBE LIEMH SKOPsI Ha XOJIOCTOM XOJIy

pu 0OPBIBE IIEMH BO30YKICHHS

[PH YMCHBIICHUH 00aBOYHOTO COMPOTHBIICHHS B IIEIH SKOPSI

Kakoit pusnyeckuii 3aKoH JISKUT B OCHOBE MPUHIIUTIA ISHCTBUS IBUTATENS MIOCTOSHHOTO TOKA?
3akoH OMa

3akoH Kupxroda

3aKOH JIEKTPOMArHUTHOW MHIYKLIUH




3akoH Jlxxoyns-Jlenua
3aKOH AJIEKTPOMArHUTHBIX CHJT

3Ha4YeHNE TOKA KOPOTKOTO 3aMBIKAHUS IBUTATENS IIOCTOSIHHOTO TOKA HE3aBUCUMOTO BO30YXKIEHHSI ITPHU YMEHBIIEHUH MTOTOKA
3HAYUTENIBHO YMEHbIIACTCS

0CTaeTCsl MOCTOSTHHBIM

YBEITHYNBACTCS

HE 3aBHCHUT OT IIOTOKA

NPABHIBHBIA OTBET OTCYTCTBYET

Kak n3Mensiercst yacToTa BpallleHHs IBUTATENSI TOCTOSHHOTO TOKA HE3aBUCHMOTO BO30YKIEHHUs IPU 0OpBIBE OOMOTKH
BO30YKAEHUS?

4acTOTa BPAICHUS PE3KO YMEHbBINACTCS

4acTOTa BpAIeHUsT Pe3KO BO3pacTaeT

JIBUTATEIh OCTaHABINBACTCS

4acTOTa BPAIICHUS HE U3MEHACTCS

JUTSL OTBETA Ha BOIIPOC HE XBaTaeT JAHHBIX

UYro mpou3oiiner ¢ paboTaroUMM JBUraTeleM HOCTOSHHOTO TOKA IIPYU M3MEHEHHH HaMpaBlIeHUsS TOKA B LU SKOPA?
JIBUTaTEIb OCTAHOBUTCS

HHIYEro B padoTe ABUTATENS HE M3MEHHUTCS

HaIpaBJIeHHE BPALICHUS U3MEHUTCA Ha IIPOTUBOIIOJIOKHOE

JIBUTaTelb MOMIET B Pa3HOC

[Ipu mOCTOSIHHOM HaNPSHKEHUH MUTAHUS IBUTATENS OCTOSHHOTO TOKA IMapayIeIbHOTO BO30YKICHNS MAaTHUTHBIH TOTOK
BO30YKAeHUs yMeHbIIMIcs. Kak n3aMeHuTest 4yacToTa BpalieHus?

YBEIMYUTCS

OCTaHETCs IOCTOSIHHOM

YMEHBIINTCA

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

CTPEMUTCS K HYIIIO

BO3pacTaer

ocraercs 0e3 H3MEHEHNs

MCHSCTCA MaJIo

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

yBEJIMUUBAETCA aKTUBHOE COTIPOTHUBJIEHHE POTOpa

YBEJIMUUBAETCA aKTUBHAs COCTABJIAIONIAs POTOPHOTO TOKa

YMEHBIIAETCSL POTOPHBIH TOK

Kak nu3MeHnTCs neperpy3odHasi CHoCOOHOCTb ACHHXPOHHOTO JIBUTaTels IPYU BBEJEHUH PeocTara B Ielb poTopa?
YMEHBILIUTCS

HE U3MEHUTCS

YBEIUYHUTCSA

JUIs OTBETA HEJAOCTATOYHO JaHHBIX

Kak m3meHHTCS TOK, TOTpeOIIsieMbli aCHHXPOHHBIM JBUTATENIEM U3 CETH, IIPU YMEHBIICHUH MTOIBEICHHOTO HATIPSHKEHUS U
HEU3MEHHOM MOMEHTE Harpys3ku Ha Baiy?

JUIs OTBETA HEAOCTATOYHO JTAaHHBIX

YBEIUUYHUTCSA

YMEHBILUTCS

HE U3MEHMUTCS

Kak BBecTH aCHHXPOHHBII BUTAaTENb B PEXKUM F€HEPATOPHOTO TOPMOKEHUS?
YBEIMYUTH aKTUBHOE COIPOTUBIIEHUE POTOpA

YMEHBIIUTH YHCIIO Map MOJIOCOB 0OMOTKH cTaropa

MOHU3UTH NOABEJCHHOE HANIPSKEHUE

MNOHU3UTH YACTOTY IOABEACHHOIO HAIPSKCHUS

Kak n3MeHHTCSl TOK B 0OMOTKE pOTOpa aCHHXPOHHOTO JBHTATENS NIPY YBEITMUSHHN MEXaHWMIECKOM HATPY3KH Ha Bary?
YBEJTUUUTCSA

HE U3MEHUTCA

YMEHBIIUTCS

C Kakoif IeNbI0 Ha POTOPE CHHXPOHHOTO JIBUTATEIISI HHOTA Pa3MeNIaroT JOMOJHUTEIbHYI0 KOPOTKO3aMKHYTYIO 0OMOTKY?
JUIsl YBEJIMUEHNUS BPAILIAIOLEr0 MOMEHTa




JUTSL 3aITyCKa ABUTATEIA
IJIs peryJIMpOBaHusA CKOPOCTHU BpalllCHUS.

[Ipu perympoBaHUM YacTOTHI BPAIIEHNS MAaTHUTHOTO I0JIS n] aCHHXPOHHOTO JBUTraTelNIs OBLIH MOTyIeHB! CISAYIOMNE BETMIUHEL:
1500; 1000; 750 06/mun. Kakum crocoboM oCyIIeCTBISIIOCh PETYIUPOBAHNE YACTOTHI BpaIleHus ?

M3MEHEHHEM YacTOTHI TUTAFOLIEr0 HalpsDKEHUs

H3MEHEHHEM UHCIIa ITap MOTI0COB

U3MEHEHUEM COIPOTHUBIICHUS CTaTOpa

U3MEHEHHEM CONPOTHUBIICHHS POTOPA.

UeMmy paBHa MeXaHMUECKasi MOITHOCTh B aCHHXPOHHOM JIBUTATENE MIPH HETOABIKHOM poTope (s=1)?
Pmex=0
Pmex>0
Pmex<0

YkaxunuTe He0OX0UMBIC U JOCTATOYHbIE YCIIOBUSI BOSHUKHOBEHUS BPAIIAOIIET0 MOMEHTA B aCHHXPOHHON MallMHE.
HaJIIYHe TOKOB B 0OMOTKaX cTaTopa

HaJIYHE TI0TOKa PACCETHUS

3aMKHYTas Liellb 0OMOTKHU pOoTOpa

HEpaBEHCTBO CKOPOCTEH BpallleHHs1 MarHUTHOTO I10JI CTaTopa ¥ poTopa

HaJIIIHE BPAIafoIIerocst MATHUTHOTO MO

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HUP)

OreHKa KypCcOBOTO IIPOEKTA SABICTCSA KOMITIEKCHOH. IIp 3TOM yunTHIBaroTCS ciaemyromue GakTophl: aKTyalbHOCTh BEIOpaHHON
TEMBI; TOTHYHOCTh METOIUKH pacueTa; cBo00JHOE BIafieHHE METOAUKON pacuera; KyabTypa 0(hOpMIICHHUS HOACHUTEIBHOM
3aIHCKH; CAMOCTOSATEIBHOCTD BBIBOJIOB. Bee 3T0 cyMMUpyeTcst B HTOTOBYIO OLICHKY.

OueHka pe3ylIbTaToOB 3aIUTEI KypPCOBOTO IPOEKTA OCYIIECTBIIAETCS MO OalbHON CHCTEME (KOTIHMIHOY», «XOPOILIO»,
«YIOBIETBOPUTETBHOY, «HEYIOBIECTBOPUTEIHHON ).

O1eHKa «OTIMYHO» BBICTABIIETCS, KOTIa paboTa COAEPKUT IPaMOTHO U3JI0XKEHHYIO PACYETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacdeTax, JOTMYHBIM M IT0CIIEI0BATENbHBIM H3JI0KEHHEM MaTepralla B OSCHUTENbHOM acTy. [Ipu 3amure
paboTH! 00yUaroMMiiCsS TOKA3BIBAET TITyOOKHE 3HAHHUS BOIIPOCOB TEMBI; CBOOOHO OTIEPHUPYET PACUETHBIMHU JaHHBIMH; JIETKO
OTBEYaeT Ha MOCTABJIECHHbIE BOMPOCHL

O1eHKa «XOPOII0» BBICTABIISACTCS, KOTAA pab0oTa COJIEPIKUT IPaMOTHO M3JI0KEHHYIO PacueTHYIO 0a3y, XapaKTepu3yercst
OTCYTCTBHEM OIIMOOK B pacyueTax, JIOTHIHBIM M MOCIIEIOBATEIIHLHBIM H3JI0KEHIEM MaTepHalla B OSCHUTENbHOM yacTh.[ | [Ipn
3amuTe paboTs! 00yJaromuiics TOKa3bIBaCT 3HAHHS BOIIPOCOB TEMBI; 03 0COOBIX 3aTPyAHCHUI OTBEYAET HA IIOCTABICHHEIE
BOIIPOCHI.

OneHKa «yIOBIETBOPUTEIHHO» BBICTABIISIETCS, KOT/Ia pab0Ta COJEPKUT PAcCUeTHYIO 0a3y, XapaKTepU3yeTCs HAININEM OTACIBHBIX
ommbOok B pacuerax. IIpu 3ammre 00ydaroIuics IPOSABISIET HEYBEPEHHOCTb, ITIOKA3bIBACT Cl1a00e 3HAHUE BOIIPOCOB TEMBI, HE 1T
MOJHOTO, ApTYMEHTUPOBAHHOTO OTBETA Ha 3aJaHHBIEC BOIIPOCHL.

O1LieHKa «HEYIOBIETBOPUTEIBLHO» BBICTABIISETCS, KOT/IAa paboTa HE COAEPKUT PacyeTHYIO 0a3y, He OTBE4aeT TPEOOBAHMSM,
M3JI0’KEHHBIM B METOIMYECKUX YKa3aHHIX, IMEeT 3HAUYNTEeNbHBIC ONIHOKY B pacderax. [Ipu 3ammre oOydaromuiics 3aTpyqHseTcs
OTBEYaTh Ha MOCTABICHHBIEC BOIIPOCHI IO TEME, HE 3HAET TCOPUH BOIPOCA, IIPH OTBETE JOMYCKAET CYIIECTBCHHBIC OIIHOKH.
[TpoxosxaeHne KOHTPOJILHOTO MEPONPHSTHS 110 3aIlUTE KypPCOBOI'O POEKTA CUUTACTCS BHITIOJHEHHBIM YCIICLITHO, €CIIH TIPH €0
OLICHUBAHMH MOJTy4€HA OLIEHKA HE HIKE «YJOBICTBOPUTEIHHON.

Kpurepun oneHrBaHUS OTBETa HA SK3aMEHE

O1LeHKa «OTIMYHO» BBICTABISIETCS, KOTa 00YUAIOIMICS IEMOHCTPUPYET CUCTEMHbIE TEOPETHUECKUE 3HAHMS, BIIAJICET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHNS, IPHBOAUT IIPUMEPEI, TIOKa3kIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEeUbI0 M CHOCOOHOCTH OBICTPO PEarnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOLIO» BBICTABIISAETCS, KOTAa 00yJarouiicss JTeMOHCTPUPYET NPOYHBIC TEOPETHYECKHE 3HAHUS, BIaJeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHBIE BHIBOIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIS
OIIMOKH, KOTOPBIE OBICTPO NCIIPABIIIET CAMOCTOSTEIBHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeNeM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaroIUiics HerTyOOKie TeOpeTUIecKre 3HaHUs, IPOSIBIAET cIabo
copMHpOBaHHBIC HABBIKY aHAJIN3A SIBIICHUHI U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCTIPABUTH TOJIBKO NP KOPPEKINH MIPEIIOAaBaTENIEM.

O1eHKa «HEYJIOBIETBOPUTEIHHO» BBICTABIISETCS, KOTAA 00yJaroluiicss JeMOHCTPUPYET HE3HAHUE TEOPETHYECKUX OCHOB IIPEAMETa,
HE YMEET JIeNaTh apryMEHTHPOBAHHBIC BBIBOIBI M IPHBOIUTH IIPUMEPHI, HE BIAJEET TEPMUHOJIOTHEH, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCIIE0BATEINFHOCTHIO U3IIOKEHNS, AENNAeT OMIMOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IpernoaaBaTeseM.

ITpoxoskieHre KOHTPOJIBHOTO MEPONPHATHS 10 cllade 9K3aMEHA CUUTACTCS BHITOJIHEHHBIM YCIICIITHO, €CJIH IIPH €TI0 OLICHUBAHUN
MOJTy4dCHA OIIEHKA HE HIKE «YIOBICTBOPHTEIHEHOY.

IIpu moBeneHnn 3k3aMeHa B (hOpMe KOMITBIOTEPHOTO TECTUPOBAHUS KPUTECPHUAMH OLICHKH SIBIISIOTCS:

«oTnuuHO»: nonyderue ot 70 1o 100 % 6anoB Mo TecTy NPH BRIMOTHEHUH TECTa 3a PErJTaMeHTHPOBAHHOE BpeMs

«xopomuiox»: noiyderue ot 51 1o 69 % 6auIoB 10 TECTY NPH BHINOIHSHUH TECTA 33 PEITIAMEHTHPOBAHHOE BPEMs
«YIOBIIETBOPHUTENBHOY: ToydeHne oT 31 10 50 % 0ayuioB 1Mo TecTy MpH BHITOJIHEHHH TECTa 32 PETIAMEHTHPOBAHHOE BpeMs
«HEYJIOBIETBOPUTEIBHOY: MoTydeHne Hike 30 % 0anioB 1o TecTy NpH BBIIOIHCHUH TECTa 32 PErIaMEHTHPOBAaHHOE BpeMs




6. YHEBHO-METOJJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

Bubauoreka

W3maTensCcTBO, TO, AI1. aapec

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




