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1. HEJIX OCBOEHUA

1.1

HG.HI/I OCBOCHHA NUCHUILINHBI. 06yquHe METOJaMU aHaJIn3a U CUHTE3a COBPECMEHHBIX PA3OMKHYTBIX 1 3aMKHYTBIX
QJICKTPOMEXAHUYCCKHUX CUCTEM.

1.2 | 3agaun: HAYYUTH COCTABIATH PACUETHBIE CXEMBI CUCTEMBI AJIEKTPOIPUBO/IA, OTIPENENSATh X MapaMeTpPhl, PACCUUTHIBATH
rapaMeTpsl Pa3IMUHBIX PEKUMOB pabOTHI C UCNOIb30BaHUEM DBM 1 yMeTh MPOEKTUPOBATH HAJACKHBIE U SKOHOMUYIECKUE
ANEKTPOIPUBO/A.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI
Brox OIT: F1.B
2.1 TpedoBanus K IlpeIlBa]Fl/ITeJ]bHOﬁ NOAT0TOBKE 00Y4aI0Lerocs:
2.1.1 |Maremaruka
2.1.2  |HauepraTenbHasi TeOMETpHUS M HHKEHEpHAsI rpaduKa
2.1.3 |IIpuxiagHas MexaHUKa
2.1.4 | Teopernueckue OCHOBBI NEKTPOTEXHUKH
2.1.5 | Teopwus BeposITHOCTEH 1 MaTeMaTH4eCKasi CTATUCTHKA
2.1.6 | ®Pu3uvecKue OCHOBBI AIEKTPOHUKH
2.1.7 | OnekTpoTeXHHUECKOE U KOHCTPYKLIMOHHOE MaTepHaloBeeHUE
2.1.8 |Hudpopmaruka
2.1.9 |Owusuxa
2.1.10 | Xumus
2.2 JucuuminHbl (MOIYIM) M NPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHOM JHCUMIIUHBI (MO1YJ/Is1) HEO0X0AMMO KAK
npeaulecTBYOLIee:
2.2.1 |MogenupoBaHue B HIEKTPONPUBOIC
2.2.2 | OO6mas 3HEepreTUKa
2.2.3 | OCHOBBI MHKPOIPOLIECCOPHON TEXHUKU
2.2.4 |IIpoekTHpOBaHUE MNEKTPOTEXHUUECKUX YCTPOICTB
2.2.5 |Pemenne npukiaaHbIX 3a1a4 ¢ ucnois3oBanueM MATLAB
2.2.6 | CunoBas 2J1€KTpOHUKA
2.2.77 | CucteMsl yIpapieHuUs NE€KTPOIPUBOIOB
2.2.8 | DOnekrpuyeckue U IEKTPOHHBIE alllapaThl
2.2.9 | ABTOMaTHU3UpPOBaHHBIN HJIEKTPONIPUBO TUIIOBBIX TEXHOJIOTHYECKUX IIPOLIECCOB
2.2.10 |HayuHo-uccienoBatenbckas padbora
2.2.11 |TloaroToBka K MpOIeaype 3aIIUThI U 3alUTa BBIMYCKHOW KBATH(UKAIIMOHHON pabOThI
2.2.12 | IlpeaauruioMHas IpaKTHKA
2.2.13 |IIporpaMmmupyeMbie TPOMBIIIJICHHBIE KOHTPOJIIEPHI

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIUSIMH

IIK-2: npoexTHpoBaHue 00beKTOB NPodecCHOHAILHO 1eATeIbHOCTH

3HaTh:

TIK-2-31 MeToauKH MPOSKTUPOBAHHUS COBPEMEHHBIX AJIEKTPOIIPHBOJIOB

YK-3: npoekTnpoBanue u pa3padoTka

3HaTh:

YK-3-31 TexHIUeCcKHEe BO3MOKHOCTH SIEKTPUIECKHUX IBUTAaTeNeH pa3IMIHBIX THIIOB

YK-1: pynnameHnTalbHble 3HAHUS

3HaTb:

VK-1-31 o cTpyKTypHOIi cCXeMe U KOMIIOHEHTaX JIEKTPONpUBOIA

OIIK-3: TeopeTuyeckasi U NpaKTHYecKas NpogeccuoHa/IbHas MOAr0TOBKA (Coco0eH UCNO0Jb30BaTh METO/AbI AaHAIU3A U
MO/eJTUPOBAHUSA JIEKTPHUYECKHUX Lenel M 3JIeKTPHYeCKNX MAIIUH)

3HaThb:

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




YK-4: ucciaenoBanue

3HaTh:

VK-4-31 MeTOIUKH UCCIIEAOBAHUH U TUIIOBBIX UCTIBITAHUI Pa3INIHbIX 3JEKTPOIBUraTeIeH

YK-3: npoekTnpoBanue u pa3padoTka

YMmerb:

VK-3-V1 paccuuTslBaTh CTPYKTYPBbI Pa3IMYHBIX CUCTEM 3JIEKTPOIPUBOLA

YK-4: uccienosanue

Ymerb:

VK-4-Y1 npoBoaUTh UCTIBITAHUS AJIEKTPOJBUTATENEH IO TUITOBBIM METOIUKAM

YK-1: dynnameHTaIbHbIC 3HAHUS

YMmerb:

YK-1-Y1 ymers onpenenats 00JIacTH IPUMEHEHU JJICKTPOABUTATENCH Pa3HBIX THUIIOB

IIK-2: npoexTHpoBaHuE 00HEKTOB MPO(eCcCHOHAIBHOI e TeJTbHOCTH

YMmerb:

IIK-2-Y1 npumMeHATh METO1bl IPOEKTUPOBAHUS JIEKTPOIPUBOJIOB Ha IPAKTHUKE

OIIK-3: TeopeTUIeCKasl U NNIPaKTUIECCKas npoq)eccnor[am,ﬂaﬂ noaAroToBKa (C[[OCOGQH HCIIO0Jb30BAaTh METO/AbI aHAJIU3A U

MOJeTMPOBAHUS YTEKTPHYECKUX HeNel U 3IeKTPUIECKHX MAIINH)

YMmerb:

OIIK-3-Y1 onTUMHU3UPOBATh CTPYKTYPY IEKTPONPHUBOIA

Baanernb:

OIIK-3-B1 HaBbIkamMH aHaTH3a U MOJCIMPOBAHUS PA3IMYHBIX CHCTEM JIEKTPOIIPHUBO/IA

YK-4: uccienoBanue

Baagern:

VYK-4-B1 HaBBIKaMU 110 ONPEAEICHUIO TAPaMETPOB NEKTPOIPUBOIOB

YK-1: pynaamenTajbHBbIE 3HAHUS

Baanernb:

YK-1-B1 HaBbIKaMu pacdera XapaKTEePHCTHUK MIEKTPOABUTATENS B Pa3JINUHBIX PEKUMaX PabOTHI

IIK-2: npoekTHpPOBaHNe 00bEKTOB NPOGecCHOHAILHOI AeITeIbHOCTH

Baagers:

ITK-2-B1 mpakTHyecKUMH HaBBIKAMH IIPH IPOCKTHPOBAHHUH JIEKTPOIIPUBOIOB

YK-3: npoekTupoBanue u paspadorka

Baagern:

VK-3-B1 HaBbIKaMu pa3paOOTKU CXEMHBIX PEIICHUH Pa3TUYHBIX CUCTEM DJIEKTPOTIPHBOIOB

4. CTPYKTYPA U COJEP)XAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsblie | Jluteparypa
3aHATHUSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPHI H 1.
KOMIIeTeH it pecypcesl

IIpumevyanne

KM

Boimoan
sieMble
padoThI

Pasgen 1. O0uue cBexeHus
00 dj1eKTponpuBoOIe




1.1 Omnpenenenue 2 OIIK-3-31 JIL.1J11.2 KMI1 P1
"3nekTponpuBoaa”. OIIK-3-V1 JI1.3J12.2
CrpykTypHas cxema OIIK-3-B1 IIK- | JI2.3J13.1
JIIEKTPONIPUBOA. 2-31 [IK-2-V1 JI3.2J13.3
Knaccugukarms T1IK-2-B1 YK-1 JI3.4
AJIEKTPONIPUBOJIOB. -31 YK-1-V1 21
IlepcnexTuBHBIE VK-1-B1 VK-3
HaIpaBJICHNs B IPUBOJIE. -31 YK-3-V1
/JTex/ VK-3-B1 YK-4

-31 YK-4-V1
YK-4-Bl

1.2 Cxema 00001IeHHOH 2 OIIK-3-31 Jd1.2 KMI1 P1
JIBYXIIOJIFOCHON MAallIMHbI U OIIK-3-V1 JI1.3J13.2
cucTeMa ypaBHEHUIH, OIIK-3-B1 IIK- | JI3.3JI3.4
onuchiBarolux e€. Beigaua 2-31 TIK-2-V1 21
3aJaHUs Ha KypcoOBOE TIK-2-B1 YK-1
npoektupoBanue. /T1p/ -31 YK-1-V1

VK-1-B1 YK-3
-31 YK-3-V1
VK-3-B1 YK-4
-31 YK-4-V1

1.3 OO6mue TpeOoBaHHS K 30 OIIK-3-31 J1.1 KMI1 P1
3JIEKTPOTIPUBOLLY. OIIK-3-Y1 JI1.3J12.2
Knaccugukarus OIIK-3-B1 IIK- J12.3J13.2
ANIEKTPOTIPUBOIOB IO BUILY 2-31 TIK-2-V1 JI3.3J13.4
JIBWKEHHMSI, TUITY IBUTaTeNei T1IK-2-B1 YK-1 21
u 1.11. IToka3arenu paGoTel -31 VK-1-V1
AJIEKTPONPUBO/IA. VK-1-B1 YK-3
ITpeobpa3oBaHus KOOPANHAT. -31 YK-3-V1
Jluneiinsle, Ga3HbIe VK-3-B1 VK4
npeoOpa3oBaHus -31 YK-4-V1
koopauHart. /Cp/

Pa3gen 2. Mexannyeckast
4acTh
3J1eKTPOMeXaHNYeCKUX
cucremM

2.1 Pacuernas cxema 2 OIIK-3-31 JIT.1JI1.2 KM1 P1
OJIHOMAaCCOBOW CHUCTEMBI. OIIK-3-Y1 JI1.3J12.2
Tunossle craTuyeckue OIIK-3-B1 IIK- J12.3J13.2
Harpy3ku. OCHOBHOE 2-31 TIK-2-V1 JI3.3J13.4
YpaBHEHUE JIBHKECHHUSI IIK-2-B1 YK-1 €]
3JIEKTPOTNIPUBO/IA. -31 YK-1-V1
CraTu4ecKuil pexxum padoThl VK-1-B1 YK-3
anektponpuBoja. [lonsrue -31 YK-3-V1
00 )KEeCTKOCTH MEXaHUIECKUX VYK-3-B1 YK-4
xapakrepuctuk. [lousTue 00 -31 YK-4-V1
YCTOMYHUBOCTH
YCTaHOBHUBIIETOCS
nemxenns. /JIex/

2.2 [IpuBenenue MOMEHTOB 2 OIIK-3-31 J1.1 KM1 P1
CTaTUYECKOH Harpy3Ku, OIIK-3-V1 JI1.3J12.1
MOMEHTOB WHEPLIUU U OIIK-3-BI1 IIK- JI2.3J13.2
YIpyrux 31eMeHToB. /I1p/ 2-31 TIK-2-VY1 JI3.3J13.4

[IK-2-B1 YK-1 21
-31 YK-1-V1

VK-1-B1 YK-3
-31 YK-3-V1

VK-3-B1 YK-4

-31 YK-4-V1




2.3 HccnenoBanue 2 OIIK-3-31 JI1.1 KM1 P1
MEXaHHYECKUX MEPEXO0THBIX OIIK-3-V1 JI1.3J12.2J13.
IIPOLIECCOB B OJTHOMACCOBBIX OIIK-3-B1 IIK- | 1J13.2JI3.3
U ABYXMacCCOBBIX 2-31 I1IK-2-V1 JI3.4
cucremax. /J1ab/ [IK-2-B1 YK-1 21

-31 YK-1-V1
VK-1-B1 YK-3
-31 YK-3-V1
VK-3-B1 YK-4
-31 YK-4-V1

2.4 CtpyKTypHas cxema u 40 OIIK-3-31 JIT.1J11.2 KM1 P1
nepenaToyHast QyHKIHS OIIK-3-Y1 JI1.3J12.2
0JIHOMACCOBOM CUCTEMBIL. OIIK-3-B1 IIK- J12.3J13.2
Pacuernas cxema 2-31 TIK-2-VY1 JI3.3J13.4
MHOTOMAacCOBOM CHCTEMBI. IIK-2-B1 YK-1 21
[IpeoGpazoBanue -31 YK-1-V1
JIByXMaCCOBOW CHUCTEMBI K YK-1-B1 YK-3
OJIHOMAaCCOBOW CHUCTEME. -31 YK-3-V1
YpaBHeHME ABUKCHUS ITIS VK-3-B1 YK-4
MHOTOMAaCCOBBIX -31 YK-4-V1
cucteM.AHaJIM3 OCHOBHOTO
ypaBHeHUs. ['padudaeckuii n
aHAJIUTUYECKUI METOIbI
omnpeeseHust yCTOWIMBOCTH.

MexaHH4ecKHe epexoIHbIe
MPOIECCHl B MHOTOMACCOBBIX
cucremax. ['padudeckue
METOJIBl PACUETOB
MEXaHHYECKHX TTEePEXOTHBIX
npoueccoB.Brinonnenue
KypcoBoro mpoekta. /Cp/
Pazgen 3.
DileKTpoMexaHu4yecKas
4acTh Y1eKTPONPHBOAA

3.1 Craruueckue 2 OIIK-3-31 J.1 KM1 P1
XapaKTePUCTHKH JIBUTATEIIS OIIK-3-V1 JI1.3J12.2
TTOCTOSIHHOTO TOKa OIIK-3-B1 TIK- JI12.3J13.2
HE3aBHCHMOTO BO30YKICHUS 2-31 TIK-2-V1 JI3.3J13.4
(ATIT HB). Topmo3Hbie TIK-2-B1 YK-1 21
PEKUMBI pabOTHI -31 YK-1-V1
anexktponpusoaa ¢ AT VK-1-B1 YK-3
HB.Crnoco0sb1 perynupoBaHus -31 YK-3-V1
ckopocru JIIT HB. YK-3-B1 YK-4
Craruueckue -31 YK-4-V1
XapaKTEePUCTUKU
ACUHXPOHHOTO JIBUTaTeNst
(AJl) B nBUraTENbHOM U
TOPMO3HBIX PEKIMAX
pabotsl. YacToTHOE
peryimpoBaHue CKOPOCTH
ACUHXPOHHOTO
nsurarenst. /JIex/

32 Pacuer cTpykTypHBIX cXem 2 OIIK-3-31 J1.1 KMI1 P1
ANIEKTPOTIPUBOIA OIIK-3-V1 JI1.3J12.1
IIOCTOSIHHOTO M TIEPEMEHHOTO OIIK-3-BI1 TIK- JI12.3J13.2
toka. /I1p/ 2-31 TIK-2-Y1 JI3.3J13.4

[IK-2-B1 YK-1 €]
-31 YK-1-V1

VK-1-B1 YK-3
-31 YK-3-V1

VK-3-B1 YK-4

-31 YK-4-V1




33 HccnenoBanue 2 OIIK-3-31 JI1.1 KM1 P1

AJIEKTPOTIPUBO/IA C OIIK-3-V1 JI1.3J12.1J13.
JIBATATEIEM MOCTOSTHHOIO OIIK-3-B1 IIK- | 2JI3.3J13.4
TOKa HE3aBUCHUMOTO 2-31 I1IK-2-V1 21
B030yxaenus. VccnenoBanue T1IK-2-B1 YK-1
AJIEKTPOTIPUBO/IA C -31 YK-1-V1
ACHHXPOHHBIM VK-1-B1 YK-3
nBurareneM /J1ab/ -31 YK-3-V1

VK-3-B1 YK-4

-31 YVK-4-V1
34 Pacuer xapakrepuctux 30 OIIK-3-31 J.1 KM1 P1

JBUATATENS HOCTOSHHOTO TOKA OIIK-3-V1 JI1.3]12.2
HE3aBUCHUMOTO BO30YKICHHUSI. OIIK-3-B1 IIK- J12.3J13.2
CraTnueckue 2-31 IIK-2-V1 JI3.3J13.4
XapaKTEPUCTUKH JIBUTATENS IIK-2-B1 YK-1 21
IMOCTOSIHHOT'O TOKAa -31 YK-1-V1
MOCJIE0BATEILHOTO VK-1-B1 VK-3
Bo30yxnenus (JIIT I1B). -31 YK-3-V1
TopMo3HbIE peKUMEI PAaOOTEHI VK-3-B1 YK-4
ANEKTPONPUBOAa. MeTo b -31 YK-4-V1

pacdera IMyCKOBBIX AHarpamMM
JIBUTATEIIS IIOCTOSTHHOTO TOKa
HE3aBHCHMOTO U
[I0CJIeIOBATENBHOTO
B030yKaeHui. CriocoObt
pEeryaupoBaHUs CKOPOCTH
anektponpuBoja ¢ JAIIT IIB ¢
IIYHTHPOBaHHUE U Oe3
HIyHTUpoBaHus. Pacuer
XapaKTEePUCTUK
ACUHXPOHHOTI'O JIBUTATEIs.
Mertons! pacdeT IMyCKOBBIX
JUarpaMM aCHHXPOHHOTO
JIBUTATEIs ¢ (ha3HBIM
poropom. JImHaMuaeckoe
TOPMOKEHHE ACHHXPOHHOTO
JIBUTATENS C
CaMOBO30YKICHUEM.
Xapaxrepuctuku Al npu
MUTaHUU OT UCTOYHHUKA
HaNpsDKEHUS U OT UCTOYHHKA
Toka.PerymupoBanue
CKOPOCTH aCHHXPOHHOTO
JIBUTATENs] ACHHXPOHHOTO
neuratens. PerynupoBanue
CKOPOCTH aCHHXPOHHOTO
JIBUTATEICs BBEJCHUEM

npotuBo-3/IC B 1emns poropa.

DHEPreTUIECKUE TUarpaMMbI
JUTSL Pa3ITUYHBIX PEKUMOB
paboTHI KacKagoB.
Craruueckue
xapakrepuctuku AJl B
KacKaJHbIX cxeMax. Pacuer
XapaKTEepPUCTUK
JIMTHAMHAYIECKOTO TOPMOKCHUS
AJl. OnexkrponpuBoa ¢
CHUHXPOHHBIM JBUTaTEJIEM.
YpaBHeHuUE yriioBou
XapakTepUCTHKU. TOPMO3HBIE
PEXUMBI CHHXPOHHOTO
nipuBo1a.CriocoObt
PETYIIMPOBaHHS CKOPOCTH
CHUHXPOHHOTO JIBUTATEIIS.
BerlnosiHeHne KypcoBoro
mpoekra. /Cp/




Paznen 4. /lunamuveckue

XapaKTePUCTUKH
JJIeKTPONPHUBOAA

4.1 MexaHnyeckue nepexoHbIe OIIK-3-31 JI1.3J12.3J13. KM1 P1
npoueccel. Pacuersl OIIK-3-Y1 2J13.3J13.4
ANEKTPOMEXAHHUYECKUX OIIK-3-B1 IIK- 21
MEePEXOTHBIX 2-31 IIK-2-V1
npoueccoB.Ilyck nBurareneit IIK-2-B1 YK-1
IMOCTOSIHHOTO TOKa B CHCTEME -31 YK-1-V1
TII-[ ot 3agaTurka VK-1-B1 VK-3
MHTEHCUBHOCTH. -31 YK-3-V1
[IepexonHbie mpoueccsl VK-3-B1 YK-4
ACHHXPOHHOTO -31 YK-4-V1
npuBoja. /Jlex/

4.2 Pacuer nepexonHbIx OIIK-3-31 JI1.3J13.2 KM1 P1
MPOIIECCOB B OIIK-3-Y1 JI3.3J13.4
ANEKTPONPUBOIE OIIK-3-B1 IIK- €]
MTOCTOSIHHOTO M IIEPEMEHHOTO 2-31 TIK-2-V1
toka.Pacuer mycka ot IIK-2-B1 YK-1
3aJlaTyuKa -31 YK-1-V1
HHTeHCHBHOCTH.Pacuer VYK-1-B1 YK-3
ITycKa B CUCTEMaX C -31 YK-3-V1
(hopcupoBkoii (Ha mpumepe VK-3-B1 VK4
cucremsr [-1T). /TIp/ -31 VK-4-V1

4.3 UccnenoBaHue nepexoIHbIX OIIK-3-31 JI1.3J13.2 KM1 P1
IIPOLIECCOB B JIBUraTese OIIK-3-V1 JI3.3J13.4
IIOCTOSIHHOIO TOKa. /JIa6/ OIIK-3-B1 IIK- 21

2-31 T1IK-2-V1
TIK-2-B1 YK-1
-31 VK-1-V1
VK-1-B1 YK-3
-31 YK-3-V1
VK-3-B1 YK-4

-31 VK-4-V1
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[TpuyrHBI BOZHUKHOBEHHS
MePEXOIHBIX MTPOLIECCOB.
DneKTpoMexaHnyecKas
MOCTOSTHHAS BPEMEHU H €€
(uzngeckuit

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

npouecchl. BeimonHenue
KypCOBOTO
npoekra.lcnonb3oBanue
(hopcUpOBKH BO30OYKICHUS
re”epaTopa B cucteme - /.
[lepexonnsie npoiecchl B
JIIT HB npu perynupoBanuu
CKOPOCTH TOKOM
B030YkaeHus.OcoOeHHOCTH
JIUHAMUYECKUX
XapaKTEePUCTHK
ACHHXPOHHOTO
KOPOTKO3aMKHYTOT'O
neuratens. Vccnenosanue
MEePEXOAHBIX MPOLIECCOB B
ACHHXPOHHOM JIBUTaTEIIe.
Ilepexonnsle npouecch
CUHXpOHHOTO TpuBoaa. /Cp/

50

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
IIK-2-B1 YK-1
-31 YVK-1-V1
VK-1-B1 VK-3
-31 YK-3-V1
VYK-3-B1 YK-4
-31 YK-4-V1

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

KM1

P1

Pa3gen S. PeryaupoBanue
KOOpAHHAT
3JIEKTPONPHBOAA




5.1 PerynupoBanue MoMeHTa OIIK-3-31 JI1.3J12.3J13. KM1 P1
(TOKa) ANEKTPONPUBOIA OIIK-3-V1 2J13.3J13.4
MOCTOSIHHOTO TOKa OIIK-3-B1 IIK- €]
HE3aBHUCHMOTO BO30YKACHHS 2-31 [IK-2-V1
B 3aMKkHyTOH cucteme TII-/1. [IK-2-B1 YK-1
ITocnenoBarenbHas -31 YK-1-V1
KOppEKLHUA KOHTYpa VK-1-B1 VK-3
peryinupoBaHys TOKa Ha -31 YK-3-V1
npumepe cucremsr TIT - I, VK-3-B1 YK-4
Koppekuus konTypa -31 YK-4-V1
peryaupoBaHUs CKOPOCTH.

JByXxKOHTYypHas cucTemMa
PEryupoBaHus CKOPOCTU
3IIEKTPOIPHBOAA
MOCTOSTHHOTO TOKA.
Hacrpoiika konTypa
CKOpPOCTHU Ha MOJYJIbHBIN
ontumyM. Hacrtpoiika
KOHTYpa CKOPOCTH Ha
CUMMETPUYHBII ONTHUMYM.
Cucrema IT4-AJl ¢
MOJOXKUTETBHON 0OpaTHOM
CBSI3bIO IO CKOPOCTH.
YacToTHOE perynupoBaHue
CKOPOCTH aCHHXPOHHOTO
nsurarend. YactoTHoe
PEryupoBaHUe CKOPOCTH
CHHXPOHHOTO

nsurarens. /Jlex/

5.2 Pacuer mapamerpoB OIIK-3-31 JI1.3J13.2 KMI1 P1
peryasTopoB(Toka, CKOPOCTH OIIK-3-V1 JI3.3J13.4
U TOJIOXKEHUES) IPU OIIK-3-B1 IIK- €]
MOCJEI0BATEIbHOM 2-31 I1IK-2-V1
Koppekuuu B cucreme T1I- TIK-2-B1 YK-1
I Mp/ -31 VK-1-V1

VK-1-B1 VK-3
-31 YK-3-V1
VK-3-B1 YK-4
-31 YK-4-V1

53 Uccnenosanue cuctemsr TII- OIIK-3-31 JI1.3J13.1 KM1 P1
M. ViccnenoBanue cucremsl OIIK-3-Y1 JI3.2J13.3
IM4-AL. /J1a6/ OIIK-3-B1 IIK- JI3.4

2-31 TIK-2-V1 31
[IK-2-B1 YK-1
-31 YK-1-V1
VK-1-B1 VK-3
-31 YK-3-V1
VK-3-B1 YK-4

-31 YK-4-V1
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[TonsiTHE O MeTOaX CUHTE3a
CHCTEM 3JIEKTPOIPHUBO/IA.
TpeboBaHus K
PETYIMPOBAHHUIO KOOPAUHAT
OIl. Cs3p nmokazaTenei
perynupoBanus ¢ JIAUX
Pa30MKHYTOTO KOHTYpa
perynupoBanus. Oouiue
BOTIPOCHI PETYIUPOBAHHUS
koopauHaT. CTaHIapTHEIC
HACTPOUKHU PEryaupyeMOoro
aJIeKTponpuBoaa. Beenenue
00paTHO#t cBsA3H
(TIOJIOKUTETBHON U
OTPUIATENBHOI) IO TOKY.
PerynupoBanue ckopoctu
ANEKTPOTPUBOIA
MOCTOSTHHOTO TOKa
HE3aBHUCUMOTO BO30Y>KIECHUS
B 3aMkHyTOU cucteme TII-/]
C OTpHUIATENIFHON 0OpaTHOM
CBSI3bIO TIO CKOPOCTH.
TpexkoHTypHas cucrema
PETYIIMPOBaHHS CKOPOCTH
ANEKTPOTPUBOIA
MOCTOSIHHOTO TOKa.
PerynupoBanue MomeHTa
ACHHXPOHHOTO JIBUTATENS B
Pa30MKHYTOM U 3aMKHYTOH
cucremax. PerynupoBanue
CKOPOCTH aCHHXPOHHOTO
JIBUTATENS IPH U3MEHEHUHU
MOJIBOJIMMOTO HaNpPsDKEHHUS K
cratopy. Cucrema TPH-A/I.
Xapaxrepuctuku AJl npu
MUTaHUU OT UCTOYHUKA
HanpsDKEHUs U OT UCTOYHUKA
Toka.YacToTHOE
pETYIMpOBaHHE CKOPOCTH
ACMHXPOHHOTO JIBUTATENs B
3amkHyTOM cucteme [TU-AJl,
[IOCTPOEHHOH 110 NPUHLIUILY
UHY 6e3 crabunu3anyu u co
crabunuzanuei

MIOTOKA. ACHHXPOHHBIN
JIBUTATENh B CUCTEME
cTabuiM3aluy MoToKa ¢
OTpHLATENbHON 00paTHON
CBSI3BIO0 TIO TIOTOKY; C
OTpHLATENbHON 00paTHON
cBs3pio o DJIC; ¢
MOJIOKUTETBHON 00paTHOM
CBSI3BIO TIO TOKY CTaTOpA.
Mexanunyeckue
XapaKTEPUCTUKY JUIs
KaXXI0ro ciydas. Bausaue
ko duimenta ycuiaeHus Ha
BUJ CTAaTHYECKUX
xapakrtepuctuk.[lonsrue o
9aCTOTHO-TOKOBOM
YIIPaBIEHUU aCHHXPOHHOTO
nBuratens. PerynupoBanue
nosioxxenus. TouHoe
MO3UIMOHUPOBAHUE
ANEKTPONPHUBOA (TOYHBII
0CTaHOB). BrImonHeHne
KypcoBoro mpoekTa. /Cp/
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OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
IIK-2-B1 YK-1
-31 YVK-1-V1
VK-1-B1 VK-3
-31 YK-3-V1
VYK-3-B1 YK-4
-31 YK-4-V1

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

KM1

P1




Pa3znen 6. Duepreruka
3J1eKTPONpPHUBOAA

6.1 DHEpreTUYecKrue pexuMbl 3 2 OIIK-3-31 JI1.3J12.3J13. KM1 P1
paboTHI ITEKTPOIIPUBOIA. OIIK-3-Y1 2J13.3J13.4
Bananc mourHocTel 1 OIIK-3-B1 IIK- 21
SHEPreTUYECKHE 2-31 TIK-2-V1
XapaKTEpUCTHUKHU TIK-2-B1 YK-1
anexktponpusoaa. Ilorepu -31 YK-1-V1
SHEPTUH B IEPEXOTHBIX U VK-1-B1 YK-3
YCTaHOBUBIIHMXCS PeXKUMaX -31 YK-3-V1
paboTHI ITEKTPOIIPUBOIA. VK-3-B1 YK-4
OO6mue cBeneHus o BEIOOpe -31 YK-4-V1
aneKkTpoiBUraresneii. Beroop
JIBUTATEJIEH 10 HArpy304HOM
nuarpamme. Kimaccnduxarms
PEKUMOB PabOTHI
aNeKTponpuBoaa. Beioop
JIBUTATEJIeH U pOBEpKa ISt
JUTUTEIIEHOTO PEeXUMa
pabotel. Beibop aBurarenei
Y TIpOBEpKa IS
KpPaTKOBPEMEHHOTO U
MOBTOPHO -

KpPaTKOBPEMEHHOI'0 PEKUMOB
pabotsl. /Jlex/

6.2 Br16op u nmpoBepka 3 2 OIIK-3-31 JI1.3J12.3J13. KM1 P1
JIBUTATENs B pa3InYHbIX OIIK-3-Y1 2J13.3J13.4
pexxumax pabotsl. Pacuer OIIK-3-B1 IIK- 21
SHEpPreTUYeCcKHX MoKa3aTenen 2-31 TIK-2-VY1
anexTponpuBoaa. OneHka IIK-2-B1 YK-1
MOTEPb SHEPTUH MIPU ITYCKE, -31 YK-1-V1
TOPMOKEHUH U HOMHUHAJIEHOM YK-1-B1 YK-3
pexxumax padotsl. /TIp/ -31 YK-3-V1

VK-3-B1 YK-4
-31 YK-4-V1

6.3 Orpenenenue 10mycTUMOTO 3 33 OIIK-3-31 JI1.3J12.3J13. KM1 P1
YHUCIIa BKIFOYCHHUH OIIK-3-V1 2J13.3J13.4
ACHHXPOHHOTI'O JBUTATEINs C OIIK-3-B1 IIK- 21
KOPOTKO3aMKHYTBIM 2-31 TIK-2-V1
potopom.Bribop aBuraTens TIK-2-B1 YK-1
JUISL CHENSIIEro NMPUBOJIA. -31 VK-1-V1
Bri6op aBurarens s VK-1-B1 YK-3
MIPUBOJIOB C MUKOBOH -31 YK-3-V1
Harpy3koi. [Torepu sHepruun VK-3-B1 VK-4
IIPY IIEPEXOHBIX IIpoLeccax -31 YK-4-V1
B cucrtemax TII-JI. ITotepu
SHEPTUH B BEHTHUJIHHBIX
nmpeoOpa3oBaTesix.
3aBepileHKE BBITIOIHEHHS U
3al1UTa KypcoBOro
npoekra. /Cp/

6.4 /Ox3ameH/ 3 9 OIIK-3-31 JIL.1J11.2 KMI1

OIIK-3-Y1 JI1.3J12.1
OIIK-3-B1 IIK- | JI2.3J13.2
2-31 TIK-2-V1 JI3.3713.4
[IK-2-B1 YK-1 21

-31 YK-1-V1
VK-1-B1 VK-3

-31 YK-3-V1
VK-3-B1 YK-4

-31 YK-4-V1

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB




5.1. KonTpoabHble MeponipusTus (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONIPOCHI 1J1s
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemsbie
Kon KontponsHoe
WH/IUKATOPBI Bonpocs! 11 oAroTOBKU
KM MEpOIIPUATHE o
KOMIIETEHITNH
KM1 DK3aMeH OIIK-3-31;0I1K-3- | Bonpocs kK 5K3aMeHy

V1,0IIK-3-B1;I1K-2
-31;IIK-2-V 1;I1IK-2-
B1;YK-1-31;YVK-1-
V1;VK-1-B1;VK-3-
31;YK-3-V1,;VYK-3-
B1;YVK-4-31;YK-4-
V1,;YK-4-B1

1. Onpenenenwue “anekrponpuBoaa”. Kmaccudukarus
3IEKTPOTIPHBOIOB 0 XapaKTEPHCTHUKE IBIKCHHUS, IO KOJTHICCTBY
JBHUTaTeNeH, o CTENEeHH YIPaBIAeMOCTH U T.1. IlepcrieKTUBHbIE
HAalpaBJIeHHs B IPUBO/JIE.

2. OcHOBHOE ypaBHEHHE JABIKEHUS 3JIEKTPOMPHUBO/IA OJHOMACCOBOM
CHCTEMBI JJIsl TOCTOSHHOTO MOMEHTA HHEPIIHH.

3. IIpuBeeHre MOMEHTOB CTaTUUECKO Harpy3Ku, MOMEHTOB HHEPIUU
U JKECTKOCTEH.

4. Busipl MOMEHTOB, JIEHCTBYIOUINX B 3JIEKTPOIIPUBO/IE: IBUKYIINE U
TopMO3HbIe. THIIOBBIE CTATHYECKHE HATPY3KU: AKTUBHBIE — HATPY3KH
TPY30I0JbEMHBIX MEXaHU3MOB, YIIPYIUX TeJ; PEaKTHUBHBIE — HATPY3KU
CYXOT0, BA3KOTO ¥ CMEUTAHHOTO TPEHHS, a TAKXKE BEHTHIITOPHAS
Harpyska.

5. MexaHuueckye nepexoaHsle nporecchl. [IpuuiHbl BOSHUKHOBEHUS
MEPEXOIHBIX MPOIIECCOB. DIEKTPOMEXaHNUECKas TIOCTOSTHHAS BPEMEHH
1 ee (PU3NUECKHIA CMBICIL.

6. TloHsATHE O IMHAMHYECKONH MEXaHUYECKOHN XapaKTepHCTUKE.

7. CTpyKTypHast cXxema U IepeilaTouHble (PyHKIIHN IEeKTPOIpruBoaa
MIOCTOSTHHOTO TOKa 0e3 ydeTa e 0OMOTKH BO30OYXKICHHUS.

8. CTpykTypHas cxema ¥ IepeJaTouHble (DYHKIUH IEKTPOIPHBOAA
HOCTOSIHHOTO TOKa C y4€TOM LU 0OMOTKHU BO3OYXAEHHUS.

9. TopMO3HBIE PEXKUMBI pabOTHI AIICKTPOIIPHBO/IA C ABUTATEIEM
MOCTOSTHHOTO TOKA C HE3aBUCHMBIM BO30YKICHHEM.

10. PerynupoBaHue CKOPOCTH ABUTATENs MOCTOSIHHOTO TOKA
HE3aBHCHMOTO BO3OYXKIICHHS.

11. Ocobennoctr niepexoMHBIX MporieccoB B cucteme TII — J1. ITyck
JIBUTATENICH TIOCTOSHHOTO TOKA OT 334aTYNKa HHTEHCUBHOCTH.
OmnpeneneHue NOCTOSIHHON 3aJaTYlKa HHTEHCUBHOCTH.

12. OcoOeHHOCTH TTEpEeXOIHBIX MporeccoB B cucteme I - /1.
Hcnone3oBanne GopcHpoBKH BO3OYKAeHNS reHepaTopa. OnpeneneHne
koa(unmenta popcupoBku npu mycke B cucteme I-/1.

13. CxeMma 3aMeIlEHUs] aCHHXPOHHOTO JIBUTaTENs U BHIBOJ ypaBHEHHs
AIIEKTPOMEXAHIMIECKOH 1 MEXaHNIECKOH XapaKTePHUCTHKH JBATATEIIS.
14. CtpykTypHas cxeMa aCHHXPOHHOTO JBHUTATENs U 00JIacTh ee
MPUMEHEHUS.

15. O6o01mmeHHast Teopus MAIIMH IPUMEHHUTEITBHO K aCHHXPOHHOMY
JIBUTATEITIO.

16. JIuneiinble (A71s1 cTaTopa U poTopa) U (azHble MPeoOpa3oBaHUS
KOOPJHMHAT IJIsl aCHHXPOHHOTO JIBHUTaTENs.

17. Cratndeckue XapaKTepUCTHKH ACHHXPOHHOTO JABHUTATENS B
JBUTATEIEHOM U TOPMO3HBIX PEXKHUMax padOTHL

18. lunaMuueckoe TOPMOKEHUE ACHHXPOHHOTO JIBUraTeNs C
HE3aBUCHMBIM BO30YXKIICHHEM H C CAMOBO30YKICHHEM.

19. PerynupoBaHue CKOPOCTU ACUHXPOHHOTO JABUIATEINS

20. BnusiHue pa3nTUyYHBIX 3aKOHOB YIIPABICHHS HA BHJ MEXaHUIECKHX
XapaKTepUCTUK.

21. IlepexomHBIE MTPOIIECCHl B ACHHXPOHHOM TIPHBOJIE.

22. CTpyKTypHas cXeMa CHHXPOHHOTO JIBUTATEJsl.

23. Oco0eHHOCTH NIEPEXOHBIX MPOLIECCOB B CHHXPOHHOM MPHUBO/IC.
24. O0mue CBeJCHUS 0 PEryINpOBaHNH KoopauHaT. OTiandue
peryaupoBaHns KOOPAUHAT OT U3MEeHeHHs. Perynuposanue o
3aJ1ar0IIeMy BO3JICHCTBHIO, OTKIIOHEHHUIO U 110 BO3MYIIeHUI0. OCHOBHBIE
MOKa3aTeIH CIoCOOOB PErylnupoBaHUs KOOPAUHAT.

25. IlonsiTHe 0 METO/IaX CUHTE3a CUCTEM JIEKTPOIPUBOJIA: METOJIOM
NOCJIE0BATEIbHON U NapajlIeIbHOM KOPPEKIIUY.

26. CrangapTHbIE HACTPONKH PETyIUPYEMOTr0 AIEKTPOIPUBOIA!
HAcCTpOWKa Ha MOYJIbHBIN ONITUMYM U HACTPOMKA Ha CUMMETPUYHBIN
ONITUMYM.

27. PerynupoBaHrue MOMEHTA (TOKa) 3JEKTPOIPUBOAa TIOCTOSTHHOTO
TOKa HE3aBUCUMOTO BO30YKIeHHs B 3aMKkHYyTOM cucteme TII - 1.
Baenenne o00paTHOI! CBA3M (IIOJIOKUTENBFHON U OTPUIIATEIIFHON) 110




TOKY.
28. IlocnenoBarenbHasi KOPPEKLHsI KOHTYpa PErylIupoBaHus TOKa
(momenTa) B cucteme TII - 1.

29. PerynupoBaHue CKOPOCTHU AJIEKTPOIIPUBO/IAa IOCTOSHHOTO TOKa
HE3aBHCHUMOTO BO30YxKAeHUs B 3aMkHyTOol cucteme TII— 1 ¢
OTPHLATENEHON 00paTHON CBS3BIO 0 CKOPOCTH.

30. /IByXKOHTYpHasl cucTeMa pErylIupoBaHus CKOPOCTU
3NIEKTPONPUBOA TOCTOSHHOTO ToKa. HacTpoiika KOHTypa CKOpPOCTH Ha
MOy IbHBIH ONITUMYM.

31. TpexKOHTypHas CHCTEMa PEryIuPOBAHUS CKOPOCTH
3JIEKTPONPUBOIA IOCTOSHHOTO TOKA.

32. HacTpoiika KOHTypa CKOPOCTH Ha CHMMETPHYHBIN ONTHMYM.

33. PerynupoBaHue MOJIOXKEHHSI [0 OTKIIOHEHUIO Ha IpUMepe
3JIEKTPOTIPHBO/IA IIOCTOSIHHOTO TOKa HE3aBUCHMOTO BO3OYKICHHUS C
00paTHO CBA3BIO.

34. PerynupoBaHue MOMEHTa acCHHXpOHHoro asurarens. Cucrema I[T4 —
AJl ¢ TOTIOXKUTENTBHON 0OPAaTHOH CBSI3BIO IO CKOPOCTH.

35. PerynupoBaHue ckopocTu B 3aMkHyTOU cucteme [T4 - AJI.

5.2. Tlepedenn paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

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

Kon
padoTsl

Hazpanne
paboTsl

IIpoBepsiemsbie
WHIUKATOPBI
KOMIIETCHITUIA

Copnepxanue paboThl

P1

KypcoBoii mpoekt

OIIK-3-31;0I1K-3-
V1,0IIK-3-B1;I1K-2
-31;IIK-2-V 1;I1IK-2-
B1;YK-1-31;YVK-1-
V1;VK-1-B1;VK-3-
31;YK-3-V1,;VYK-3-
B1;YK-4-31;YK-4-
V1,;YK-4-B1

KypcoBoil mpoeKT UMeeT LeNbI0 0CBOSHUE U 3aKpeIUIeHNe 3HaHUI 110
TEOPHH TEKTPOIIPUBOIA; OCBOCHHE PAcIPOCTPaHEHHBIX METOIOB
pacyeToB IEKTPOIPHUBOJIOB.

3agagaMu IPOKTUPOBAHUS ABJIAIOTCS: Pa3BUTHE MPAKTUUECKUX
HABBIKOB 10 PacYeTy HMEKTPOMEXAHHUECKUX CHCTEM; YMEHUI
CaMOCTOSITEIIFHO TIPUMEHATH ITPHOOPETEHHBIE 3HAHKS IIPH PEIICHUN
KOHKPETHBIX HH)XEHEPHBIX 331a9; PACIIHPEHUEM IIPAKTUKH
MOJb30BaHUS Y4eOHOM U CHIPaBOYHON JIUTEPATypOi; yriryOIeHHeM
HABBIKOB I10 BEIITOJTHEHHIO M COCTABIICHUIO TEXHHIECKON
JIOKyMEHTAIIHH.

OOBeKT U1 MPOEKTUPOBAHUS ANEKTPOIPUBOJIA: MEXAHU3M
HepeNBHKEHHs TENeKKH MOCTOBOTO KpaHa ¢ MOBTOPHO-
KPaTKOBPEMEHHBIM PeXXHMOM paboThl. Harpyska Mexanmsma
M3MEHSIETCS B TEUEHHE IIUKIIA, BKIIOYAET B ce0s pa3roH a0 paboueit
CKOPOCTH, BBINOTHEHHE pabOThI Ha 3TOH CKOPOCTH, TOPMOKEHHE U
BO3BpAT B HCXOIHOE IOJIOXkKeHNe. B mporecce paboTs MexaHM3Ma
BO3HHKAaeT HEOOXOMMOCTh PETYIHPOBAHHS CKOPOCTH, OTPAaHNICHHUS
npesieNbHbIX 3HaYeHUH MOMEHTA, OTPaHHUYCHUS YCKOPEHHs paboyuero
oprasa.

Tema kypcoBoro nmpoekra: Pa3paboTka peBepCHBHOTO JIEKTPOIPHUBOIA
HOCTOSTHHOTO TOKA.

HcxonHble naHHBIE HA IPOEKTUPOBAHUE BKITIOUAIOT CIIETYIOIIHE
JAHHBIC: Macca MEXaHNW3Ma, Macca Ipy3a, CKOPOCTh JIBIDKCHUS C TPY30M
(6e3 Tpy3a), mOMyCcTUMOE YCKOpEHHE C rpy3oM (0e3 rpys3a) u Jp.
PacueTHO-NOsACHUTENBHAS 3aMICKa KYPCOBOTO MPOEKTa JOJDKHA
COJEepKaTh:

TUTynpHbIN TUCT

3agaHue Ha KypCOBOH IIPOEKT

CopaepxaHue

Beenenue

Pacuernas gacTh, B KOTOPYIO BXOJIUT:

Onucanue paboueil MamuHbI

TpeboBaHus1, MpeabABILEMBIC K HIICKTPOIPHBOLY

Pacuer ynporieHHO# Harpy309HOH AUArpaMMbl U TIPeIBapUTEIHHBINH
pacdeT MOITHOCTH JIBUTATEIs

Bri0op anexTpoaBuraTens U peaykropa

Pacuer nprBeAEHHBIX CTATHYECKHMX MOMEHTOB M MOMEHTOB HHEPIIUH
IIpenBapuTenpHas MpOBEpKA ABUTATENS 0 HATPEBY

Pa3paboTka 3aMKHYTO# CUCTEMBI NIEKTPOTIPUBOIA

ITpoBepka amekTponpruBoga MO NPOU3BOIUTENBHOCTH; TI0 HATPEBY U 110
Heperpy309HOH CIIOCOOHOCTH

3aKIroueHUe

CHHCOK UCTIOJIb30BAHHBIX UCTOYHUKOB

ITpunoxenus




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

DK3aMeHAlMOHHBIH OUJIeT O AUCUUILTHHE BKITIOUAET B Ce0sl 1Ba TEOPETHUECKUX BOMPOCH U 3a7jauy 10 TeMaM, U3JI0KEHHBIM B 4
paznene nanHoit PITJ]. Busersl xpaHsTcs Ha kadenpe v YTBEPKICHBI €€ 3aBEAYIOLIHM.

IIpumMepsl 3a1a4 Ha SK3aMEH:

3amaua 1

Jlnst mBUTATENs MOCTOSTHHOTO TOKA C HE3aBUCHMBIM BO30YXKIICHHEM C HOMHHAIBHBIME JaHHBIMU: PHOM=9 KBT; UsiHOM=220 B;
IatroM=48 A; nHoM=900 06/muH; Rs cym=0,348 OM. Paccuntath myckoBbIE CONPOTHBIICHNUS JIIsl HOPMAJIBHBIX YCIIOBHH ITyCKa.
Yucrno cTyneHei BEIOpaTh caMOCTOATENBHO. II0CTPONTH MyCKOBYIO AMArpaMMy IpH CHIDKCHHH HanpsbkeHus Ha 15%.

3amaga 1. [y aCHHXpOHHOTO JBHUTATENS C (ha3HBEIM POTOPOM CO CIEAYIOIINMH HOMHHAIBHBIMA TaHHBIMU: PHOM=30 KBT;
Unom=380 B; nHoM=725 06/Mun; [1HOM=71,6 A; r1=0,136 Om; x1=0,225 Om; 12H0M=74,3 A; E2HOM=257 B; 12=0,0593 Om;
x2=0,174 Om; ko3¢ dunuent Tpanchopmaru HanpsokeHus ke=1,41 paccuutaTh U IOCTPOUTH MEXaHUUECKHE U
2NIEKTPOMEXAHNYECKHE XaPAKTEPUCTUKY P HOMUHANBHOM HaNpsKEHUU CETH M IIPU CHIDKEHUH HarpsbkeHus Ha 20 %. Cnenatb
BBIBOJI O BOSMOXKHOCTH pabOTHI aCHHXPOHHOTO JIBUTATENS IIPH MOHIKCHHOM HaPSHKEHHH.

3amava 2. [y aCHHXPOHHOTO JBHUTATENs C (ha3HBIM POTOPOM CO CICAYIOIIMMHI HOMHHAIBHBIMA JaHHBIMU: PHOM=22 KBT;
Unom=380 B; nHoM=965 06/Mun; [1HoM=55 A; r1=0,19 Om; x1=0,31 Om; [2HOM=61 A; E2HOM=225 B; 12=0,066 OM™m; x2=0,23 Om;
ko durment Tpancopmarun HanpspkeHus ke=1,6 paccuuTaTh U HOCTPOUTH €CTECTBEHHBIE MEXaHUYECKYIO U
ANEKTPOMEXAHUUECKYIO XapaKTEPUCTHKHU U OMPEACIUTh BEIMUYMHY ITyCKOBOTO COIPOTHUBIICHHUS [T 00CCIICUCHHS HOPMAIbHBIX
YCIIOBHH ITycKa 0e3 Harpy3KH.

3agaga 3. ACHHXpOHHBIH ABHUTaTens ¢ NHOM=585 00/MuH u flHOM=50 't paboTtaer B cetu ¢ £2=60 I'n. [TocTpouts MexaHUIECKHE
XapaKTEePUCTUKU NPUBOJA, €CIIN NP HOMHHAJIBHBIX MapaMeTpax npuBoga Mxkp/MHom=2,8. OnpenennTs BO3MOXXHOCTb pabOThI €
HOMHUHAJIBHON Harpy3Koii.

3aga4a 4. COCTaBUTh JIMHEAPU30BAHHBIC CTPYKTYPHBIC CXEMBI ITPE0Opa30BaHKs SJHEPTHH TP MUTAHUU aCHHXPOHHOTO [BUTATEIs
trma MTKH 411-6 ot cetr 1 ot ncrounnka Toka. PHoM=27 kBt; UlnoM=380 B; nHoM=915 06/mun; KI1/] 82,5 %;
cos®UuoM=0,82; Mxp=765 H*M; r1=0,219 Om; x1=0,2710m; 12°'=0,328 Om; x2'=0,346 Om; J=1,9 xr*m2. Tok xoJ0CcTOTO X012
10=30,8 A.

3amada 5. J{ins snekrponpuBoa, padoTatomiero B cucreMe I'-J] HOCTpOUTh MEXaHHUECKYIO XapaKTePUCTHKY, IPOXOIAIIYIO Yepe3
Touky nc=60006/mun; Mc =0,78*Muom. [lanusie nuratens [1-71: PHom=32 kBT; Unom=220 B; Tnom=218 A; nHom=1500 06/muH;
Ra+Ran=0,074 Om.lannsie renepatopa [1-82: PHomM=35kBT; Unom=230 B; Inom=152 A; nnom=145006/mMun; Rsa+Ran=0,0863
Owm; Rosa=27,2 Owm; loBa.HOM=6,76 A.

3amada 6. OnpenenuTs BEIMIHHY ITYCKOBOTO aKTUBHOTO CONMPOTHBIICHNS, BKIIFOYaEMOTO B IIETIb CTATOPa ACHHXPOHHOTO JIBUTATEIIS C
KOPOTKO3aMKHYTBIM POTOPOM JJIsl yMEHBILICHHUS ITYCKOBOTO TOKA. J[BUraTess MMeeT Cieayolye HOMUHAIbHBIE JaHHbIe: PHOM=16
kBt; UnomM=380 B; [HomM=39,6 A; nHoM=685 06/Mun; Mxp/MuoM=3,3; Mnyck/Muom=3,1; Inyck/THomM=4,8; cos®uomM=0,76; cos
Omycx=0,71; r1=0,271 Om.

3amava 7. J[ysa ABUraTens MoCTOSHHOTO TOKa ¢ He3aBUCUMBIM BO30ykaeHrneM Ttuma J[1-31 ¢ HoMHHANBHBIMU TaHHBIME: PHOM=8,5
kBt; Unom=220 B; [nom=47 A; nHom=870 06/muH; Rsacym= 0,423 OM onpenenuTs BETHIHHY JOOABOTHOTO COTMPOTHUBIICHUS,
BKJIFOYAaEMOTO B LIEb SKOPS ISl OCYHIECTBIICHHS JUHAMHUYECKOTO TOPMOXKEHHUs. OLUEHUTH BpeMsl JTUHAMUYECKOTO TOPMOXKeHus. Tok
B SIKOPHOH IIETIM IPH 3TOM HE JAOJKEH MPEBBICUTH JOMYCTUMOE 3HaYCHUE.

KOMHLIOTepHOC TECTUPOBAHUC IO pasaciiaM JUCHUIITTAHBI

DJIEKTPUYECKUM JICKTPONIPUBOAOM HA3bIBACTCS:

AIIEKTPOMEXaHIIEeCKas CHCTEMa, YIIPABJICHHE KOTOPOH OCYIIECTBISETCS C IPUMEHEHNEM MUKPOTIPOIIECCOPHON TEXHUKH
nro0ast cucreMa, mpeodpa3yromast MEKTPO3HEPTHIO B MEXaHIMUYECKYIO SHEPTHIO

TEXHUYECKasi CHCTEMa, IpeJHAa3HaYEHHast JUIsl IPUBECHHS B JABMKEHHE Pa0OYNX OPraHOB MAIIUH U YIIPABICHUS
TEXHOJIOTUUECKIMH MPOIECCAMH M COCTOAIIAS U3 IIEPEAATOYHOTO, IBUTaTEIBEHOTO, IPe00pa30BaTENbHOTO, YIPABISIOIIETO 1
MH()OPMATMOHHOTO YCTPOHCTB

TEXHUYECKasi CHCTEMa, PeoOpa3yroLias AEKTPOIHEPTHIO B KAKO-MN00 Apyroi BUA SHEPIUU

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

B xakoM oTBeTe IIpaBIIBHO YKa3aHBI yCTPOUCTBA, BXOASAIINE B COCTAB AIEKTPOIPHBOIA?

JNEeKTPOABUTraTEIbHOE YCTPOIICTBO U paboumili MEXaHU3M

3IIEKTPOABUTATENIBHOE YCTPOICTBO, PAaOOUMIl MEXaHHU3M, YIIPABIISIOLNIEE YCTPOHCTBO

npeoOpasyromiee yCTpOHCTBO, JMEKTPOIBUIaTENbHOE YCTPOHCTBO

npeoOpasyrolee yCTpOCTBO, AEKTPOIBUTATENFHOE YCTPOHUCTBO, MEPEIATOYHOE YCTPOMCTBO, P00l MEXaHU3M

B BHCKTpI/I‘{eCKI/Iﬁ KaHaJI 3JICKTPOIIPpHUBOAA BXOIAT:
npeoOpa3oBaTenb

JIBUTATEINb

HepeiaTOuHOe YCTPOHCTBO




cUCTEMa YIIPaBIICHUs
BCE [IEPEYHCIICHHBIE JIEMEHTBI

B anexTpruyeckuil KaHal 31€KTPONPUBOJA HE BXOIAT:
npeoOpa3oBaTenb

JIBUTaTeNb

MepesaToyHOe yCTPOUCTBO

CHCTEMa YIIpaBICHHS

BCE MIEPEUHCIICHHBIE JIEMEHTBI

Kakoii BIJI 2IeKTPOIIPUBO/A HETb3s HA3BaTh COBPEMEHHBIM:
BEHTHJIBHBIN 3JIEKTPOIIPUBOJ

IIArOBBII SIEKTPOIPHBO]]

3IIEKTPOTIPHBOJ HA OCHOBE ACHHXPOHHOTO ABHTATENS C (pa3sHBIM POTOPOM
SNIEKTPONPHUBOJ ¢ MUKPOIIPOIIECCOPHBIM YIIPaBICHUEM

3NEKTPOIIPUBOJ 110 cxeMe Kackas LllepOuyca

I'pynnoBoii 3neKTpONnpHBOL, — 3TO AIEKTPONPUBOJ, UMEIOLIUHM. . .
OJIMH IEKTPOJIBUraTeNb

JIBa DIIEKTPOABUTATENS

HECKOJIBKO DJIEKTPOJIBUTaTENEH

ITpu paboTe IMEKTPUIECKOTO JBUTATENS B PEXKUME TeHepaTopa dJIeKTPOMArHUTHBII MOMEHT SIBIIETCS?
BpaIlalOIUM

TOPMO3SIIUM

HYJEBBIM

aKTHUBHBIM

PEaKTUBHBIM

Ecnu cootHoIeHue SJICKTPOMArHuTHOTO MOMCHTA ABUTATCIIA U MOMEHTA CTATHICCKOT'O COINPOTUBIICHUSA Mp > MC, TO:
SJICKTPOABUIATCIIb TOPMO3UTCA

OJICKTPOABUTATEIIb HEITOABUKEH

QJIEKTPOABUTATEIIb BpalllacTCsA € IIOCTOAHHOTO 4acToTOM BpalieHus

DJICKTPOABUTATECIIb PA3TOHACTCS

QJICKTPOABUTATEIIb BTATUBACTCSA B CHHXPOHU3M

[Ipu yckopeHHH 3JIEKTPONPUBO/IA 3HAYCHHE JUHAMHYECKOTO MOMEHTa Oy/eT:
Mpgun > 0

Mpaun =0

Mpuun <0

Mpaun >Mc

Mpana <Mc

[Tpu 3amenieHnn AIIEKTPOIIPUBOIA JMHAMUYECKHU MOMEHT PUHUMACT:
Mpausn >0

Mpaua >MHuom

Mpaun <Muom

Mpaun >Mc

Mpana < 0

AKTHBHBIIf MOMEHT COIIPOTUBIICHHS Ha Baly ABUTaTeNsl B MEKTPOIIPUBOJE XapaKTePU3yeTcs TeM, 4TO:
MOMEHT COIPOTUBIIEHUS JIMHEHHO 3aBUCUT OT YaCTOTHI BPAILEHHsI JBUraTesl

MOMEHT COTIPOTHBIICHUS SABIACTCS KBAAPATHIHON (DYHKIMEH YaCTOTHI BPAIICHUS

MOMEHT COTIPOTHUBIICHUS HE 3aBUCUT HU OT BEJIMUUHBI CKOPOCTH, HU OT HANpPaBJICHHs BpaIlleHUs IBUTaTelNs
MOMEHT CONPOTHUBIIEHUS HE 3aBUCUT OT BEJIMYUHBI CKOPOCTH, HO 3aBUCUT OT HANpPABJICHHs BPaIlleHUs
MOMEHT COIPOTUBIIEHUS HOCUT CIIy4alHbIH XapakTep

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

BpALIAIOLUMHU

YCKOPHUTEIbHBIMU

HE MOJABUKHBIMH

HET [IPaBUIBHOTO OTBETA

PeakTuBHBIE MOMEHTBI BCET/1a HAIIPABIICHBL
HNEPIEHIUKYIISIPHO

[IPOTHUB JBIKEHHE

HE UMeeT HallpaBIICHNe




MOJYKET UMETh JII000€e HarpaBJICHUE
HET MPaBUJIBHOI'O OTBETA

Paboueif TOUKO# Ha MEXaHWYIECKOH XapaKTEePUCTUKE IEKTPOABUTATENS Ha3bIBACTCS

TOUKa MEPECeUCHUs] MEXaHNIECKON XapaKTepUCTUKH JBUraTeNs C OChIO OpAUHAT

TOYKA IEePECCUCHHs] MEXaHMIECKOH XapaKTEepHCTHKH JBUTATEIIS C OCBIO abCIHCC

TOUYKa, COOTBETCTBYIOILAsl HOMUHAJIbHOMY MOMEHTY JIBUTaTEIIs

TOUYKa, COOTBETCTBYIOILAs HOMUHAIBHOM YaCTOTE BPALLCHUS IBUTATEIIS

TOUKA MEPECEUCHUS] MEXaHNYECKON XapaKTepUCTUKH JBUTraTeNs C XapaKTePUCTUKON Harpys3KH

Mexannueckas MOIIHOCTB JJICKTPOIIPUBOIA OTIPEACITIACTCA KaK:

IMPOU3BEACHUE YaCTOTHI BpAIICHUSA Ha MarHUTHBIA OTOK JABUTATCIIA
MMPOU3BECACHUEC SJICKTPOMAariuTHOIO MOMCHTA Ha YaCTOTY BpallICHUS ABUTaTECIIA
TMPOU3BEACHUE HATIPSKECHNA CETU HA YACTOTY BPAIICHUSA ABUTATEIIA
MPOU3BEACHUEC DJICKTPOMArHUTHOTO MOMEHTA Ha TOK TJIaBHOM CTIM ABUTaTCIIsA
IMPOU3BCACHUC HAIIPSAKEHHA CETU HA TOK TJIaBHOM OETIU ABUTaTCIIsA

Jlebenxa moxgHUMaeT rpy3 Maccoit 7500 kr co ckopocTsio 1,1 M/c. JIBUraTens npu 3ToM BpamaeTcs co CKopocTsio 680 06/mMuH.
Onpenenuts NpUBEICHHBI MOMEHT UHEPIUH PpHUBOAa, ecinu JaB=1,2 kr*m2; J6=4 krem2; D6=0,35 m.

1,231

3,02

117,1

3,34

HpaBHJ’ILHBIﬁ OTBCT OTCYTCTBYCT

Onpenenuts, YTO NPOUCXOTUT C ABUTATENIEM, €CIIM MOMEHT, pa3BUBaeMblii ABurareneM paseH 125 H*M, a MomeHT paboueit
MammHel Mpm=1290 H*Mm. ITepenarounoe yucio peaykropa 12. KIT/I mexanusma 0,86.

CKOPOCTB JABUTATENS yBEITMINBACTCS

JBHUTATEIh JBIKETCS C IIOCTOSIHHON CKOPOCTHIO

CKOPOCTbH JABUTaTelsl yMEHbIIACTCS

XKecTkocTh MEXaHMYECKOH XapaKTEPUCTUKU — 3TO
CTENEeHb U3MEHEHHsI CKOPOCTH IIPU U3MEHEHUH MOMEHTa
CTENEHb U3MEHEHHs TOKA ITPU U3MEHEHUH MOMEHTa
CTENEHb U3MEHEHUSI MOMEHTA IIPU U3MEHEHUU CKOPOCTH
CTEIEHb U3MEHEHUS MOMEHTA IIPU U3MEHEHUHU TIOTOKA
CTENEHb U3MEHEHHs TOKa ITPU U3MEHEHUHU NOTOKa

MeX&HI/I‘IeCKaH XapaKTepI/ICTI/IKa JABUTATECIIS IOCTOSHHOTO TOKA ITOCICI0BATCIBHOTO B036y)KI[eHI/I$I
MsITrKast

JKECTKas

a0COJIFOTHO KECTKas

a0COJIFOTHO MSITKas

MexaHn4eckasi XapaKTepPUCTHKA CHHXPOHHOTO JIBUTATEIIS SIBIISCTCSI:
MSITKOM

a0COJIFOTHO MSTKO#

JKECTKOM

a0COJIIOTHO JKECTKOM

OmnpenenuTs MOMEHT, pa3BHBaeMbIN IBUTATEIEM PaBeH, HEOOXOIMMBIN JUTI 00eCIIeYeH s PasroHa, €CIIH MOMEHT pabouei MalInHBI
Mpm=300 H*wm. [lepenarounoe uucno peaykropa §. KITJ] 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 ABUratessl, eciu npuMeHuTs peaykrop ¢ KIIJI, noseimenssiM Ha 10 % ?
yBenuuures Ha 0,9

yMmeHbIuTes Ha 1,11

ymenbutcs Ha 0,9

yBenuuures Ha 1,11

CKOPOCTBH ABUI'aTCIIA paBHA HYJIKO
HCIO0CTAaTOYHO JaHHBIX

Kak u3meHHTCS BpeMs IepexoJHOTo Mpolecca, €CIM MOMEHT HHEPLUHU pabodero opraHa yBeJIUdIUTCs BABoe?




YMEHBILUTCS B Ba Pa3a
HE U3MEHMTCS
YBEIMYMTCSA B J1Ba paza
HE JOCTAaTOYHO JaHHbIX

Mexanuyeckas XapaKTCpUCTHUKA IJICKTPONPHUBOAA 3TO 3aBUCUMOCTD!
HaIpsyKE€HUA OT TOKa TJIaBHOM J1(S2807

YaCTOTHI Bpalll€HUA OT HAOPAKCHUSA

4acCTOTHBI BpallICHUA OT IIOTOKa BOSGy)K,E(eHI/IH

HaCTOThI BpALICHHUS OT DJICKTPOMAarHuTHOIO MOMCHTA

YaCTOTHI BpalICHUA OT TOKa TJIaBHOM nemnu

Kaxue xapaKTepUCTHKHA MOXHO TOJIYYUTh [P [UIABHOM PEryTHpOBaHUH
€CTECTBEHHYIO

HCKYCCTBEHHBIC

(dusnyeckne

BBIIIIE TIEPEYUCIICHHBIC

HET MPAaBWIBHOTO OTBETA

TOpMOSHLIe PE)KHUMBI ABUTATEIIA ITPEAHA3HAYCHBI IJIA:

MOAACPKAHUA IMTOCTOAHCTBA CKOPOCTHU ITPU AKTUBHOM Mc

YACpKaHUA B HETIOABUKHOM COCTOSAHUN MEXaHNU3Ma, IMOABECPIKECHHOTO JIEMCTBHIO aKTUBHOTO Mc
YMEHBIICHUS CKOPOCTH ITPU OCTAHOBKE

aBapHﬁHOl"O OCTAaHOBaA JJICKTPOIIpUBO A

BCC OTBETHI ITPAaBUJIBHBIC

Kaxkoit TOpMO3HOfI PEXKUM SABJIICTCA CaMbIM 3KOHOMHYHBIM?
JUHAMHUYCCKOC TOPMOKCHUE

TOPMOKEHHNEC TPOTUBOBKIIIOUCHUEM

TCHECPATOPHOC TOPMOIKECHHUE

JAUHAMHUYCCKOC U IrCHCPAaTOPHOC TOPMOIKCHHUC

Kak Ha3bIBaeTcs OCHOBHAsI XapaKTEPUCTHKA JIBUTATEIs?
BHEIIHSSA XapaKTePUCTHUKA

MEXaHHYeCKas XapaKTepHUCTHKa

pEryaupoBOYHAs XapaKTEPUCTHUKA

Heper‘pysotmaﬂ CIIOCOOHOCTH JABUTAaTCIIsL OITPECACIISACTCA KaK:
OTHOINECHUE ITYCKOBOTO MOMEHTAa K HOMHUHAJIbHOMY
OTHOIIEHUE MAKCUMAJILHOTO MOMEHTAa K HOMHUHAJIbHOMY
OTHOIIICHHUE ITYCKOBOI'O TOKa K HOMUHAJIbHOMY

Uem xapakTepu3yeTcs JIaBHOCTh PEryIupoBaHUE
YHUCJIOM YCTOMUYMBBIX CKOPOCTEN

YUCJIOM YCTOMYUBBIX MOMEHTOB

YUCJIOM YCTOMYMBBIX CHII

YCTOMYMBOCTBIO 110 BCEM XapaKTEePUCTHKAM

HET [IPaBUJIBHOTO OTBETA

Kaxoii ¢pusnuecknii 3aK0H JEKHUT B OCHOBE IPUHIIMIIA IEHCTBUS ABUTATENS IOCTOSIHHOTO TOKA?
3akoH OMa

3akoH Kupxroga

3aKOH 3JIEKTPOMArHUTHOW MHAYKIUHI

3aKkoH Jxoyns-neHuna

3aKOH AJIEKTPOMArHUTHBIX CHJT

3HaYeHnE TOKa KOPOTKOTO 3aMBIKAHUS IBUTATENS IIOCTOSIHHOTO TOKA HE3aBUCUMOTO BO30YKIEHHSI ITPHU YMEHBIIIEHUH MTOTOKA
3HAYUTEIBHO YMCHBIIACTCS

0CTaeTCs MOCTOSTHHBIM

YBEITHYNBACTCS

HE 3aBHCHUT OT [IOTOKa

NPABIIBHBIA OTBET OTCYTCTBYET

Kak n3Mensiercst yacToTa BpallleHHs JBUTATENsI TOCTOSHHOTO TOKA HE3aBUCHMOTO BO30YKeHHUs PU 0OpBIBE 0OMOTKH
BO3OYXK/IeHUS?

4acTOTa BPAIICHUS PE3KO YMEHBINACTCS

4acTOTa BPAILEHUsT PE3KO BO3pACTaeT

JIBUraTelb OCTAaHABIMBAETCS




4aCcTOTa Bpall€HU HEC U3MCHACTCA
JJIs1 OTBETA HAa BOIIPOC HE XBATACT JaHHBIX.

LITO HpOH3OI71H€T C pa60Tanan JABUTATCIIEM ITIOCTOSIHHOI'O TOKaA HpI/I N3MCHCHUU HaHpaBJ'IeHI/ISI TOKa B €U HKOpH?
JABUTAaTCJIb 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 n3MeHHUTCsl 9acToTa BpalleHus?

YBEITUUUTCSA

OCTaHeTCcs NOCTOSIHHOM

YMEHBLIUTCS.

B xaxoM ciydae aBUratesib He3aBUCHMOTO BO30OYKICHHUSI MOXKET TIOWTH B Pa3HOC (PE3KO BO3pACTAeT 4acToTa BpaleHus)?
TpU 0OPBIBE IIETH SKOPS Ha XOJIOCTOM X0y

IpU 0OpPBIBE IIETTH BO30YKICHU

NP YMEHBIICHUH 100aBOYHOTO CONIPOTHUBIICHHS B LIEIH SIKOPS

Kakoif ¢pm3udeckuii 3aK0H JISKUT B OCHOBE IPHHITAIA ISHCTBHS ABUTATENS IIOCTOSHHOTO TOKa?
3akoH OMa

3akoH Kupxroda

3aKOH 3J1€KTPOMarHUTHON MHAYKIIUU

3akoH Jxoynsa-Jlenna

3aKOH 3JIEKTPOMATrHUTHBIX CHII

3HaUeHHE TOKAa KOPOTKOTO 3aMBIKAHHS JIBUTATENS IIOCTOSHHOTO TOKAa HE3aBUCHMOTO BO30YKACHHS IIPH YMEHBIICHUH IIOTOKA
3HAYUTEIIBHO YyMEHbIIAETCS

OCTAaeTCs NOCTOSIHHBIM

YBEIMYUBAETCS

HE 3aBUCUT OT IIOTOKA

IIPaBUJIBHBIA OTBET OTCYTCTBYET

KaK NU3MCHICTCA yaCcTOTa BpaIlIeHI/IS[ JABUTATEIISI IOCTOSIHHOTO TOKA HE3aBUCUMOT O BO36y)KZ[eHI/ISI HpI/I O6pI)IBe 06MOTKI/I
BO30YKAECHUS?

94acTOTa BPalIEHHs PE3KO YMEHBIIAETCS

4acTOTa BPAIEHHs PE3KO BO3pACTacT

JABUTATCIIb OCTAHABJINBACTCS

qacTtoTa Bpa].LIEHI/ISI HC U3MCHSCTCA

JUISL OTBETA Ha BOIPOC HE XBATACT JAHHBIX

Uro npoun3oiaeT ¢ paboTaIONIMM JABUTATENIEM ITOCTOSHHOTO TOKA MPH U3MEHEHWH HAIPaBJICHUS TOKA B LIEMH SKOPs?
JIBUTaTEIb OCTAHOBUTCS

HUYETo B pabOTe IBUTATEIS HE U3MCHUTCS

HaIpaBJieHHE BpallleHUsI U3MEHUTCS Ha IPOTHUBOIOJIOKHOE

JIBUTaTENb MOUJET B pa3HOC

IIpu MOCTOSTHHOM HaNPsHKSHUH MATAHUS ABUTATENS TOCTOSHHOTO TOKA MapajlieIbHOTO BO30YXKIEHHSI MATHUTHBIA MTOTOK
BO30YKAeHUs yMeHbIIWICs. Kak n3MeHHuTCsl 4acToTa BpalieHus?

YBEITUYUTCS

OCTaHETCS ITOCTOSHHOM

YMEHBILIUTCS

Ipu peocTaTHOM IIyCKE aCHHXPOHHOT'O JIBHTATEIIS TyCKOBOM MOMEHT:
YMEHBIIIACTCS

CTPEMUTCS K HYITIO

BO3pacTaer

ocraercs 0e3 H3MEHEHNs

MEHSETCS MaJIo

IToyemy ITyCKOBOW MOMEHT aCHHXPOHHOTO JABUTATENIS IPH BBEICHUH peocTaTa B (pasHBIN POTOpP yBEIMIMBACTCSA?
YBEJTMUMBACTCS MHAYKTHBHOE COIIPOTHBIIEHHE POTOPa

YBEIMYHBAETCS aKTUBHOE COMPOTHUBIICHUE POTOPA

YBEIIMUUBACTCS aKTUBHASI COCTABIIAIONIAs POTOPHOTO TOKA

YMEHBIIAETCS] POTOPHBIN TOK

Kak u3menurcs neperpy3zousasi CiocoOHOCTh aCHHXPOHHOTO JABUTATENs P BBEICHUH PeocTaTa B LieNb poTopa?




YMEHBIIUTCS

HE U3MCHUTCS

YBEITUUUTCS

JUIS OTBETA HEJIOCTATOYHO JAHHBIX

Kak u3aMeHHTCS TOK, MOTPEOISIeMbIi aCHHXPOHHBIM JIBUTATEIEM U3 CETH, IPU YMEHBIICHHH TOBSICHHOTO HATIPSHKCHUS U
HEU3MEHHOM MOMEHTE Harpy3KH Ha Baiy?

JIJIA OTBETA HEIOCTATOYHO JAaHHBIX

YBEIMUUTCS

YMEHBIIUTCS

HE U3MCHHUTCS

Kaxk BBecTn aCI/IHXpOHHHﬁ ABUTATCIIb B PEKUM I'CHEPATOPHOT'O TOpMO)KeHI/IH?
YBEIIMYNUTHh aKTUBHOC COIPOTUBJIICHUEC POTOPA

YMEHBIIUTD YUCJIO Map MOJI0COB 00MOTKH craTtopa

TMOHU3HUTH NOABCACHHOC HAIIPSXKCHUC

MOHU3UTDH YaCTOTY NOABCACHHOI'O HAIIPSI?)KCHU S

Kak u3meHuTCst TOK B 0OMOTKE pOTOpa aCHHXPOHHOTO IBUTaTeNsl MPU YBEIMUEHUH MEXaHU4eCKOH Harpy3Ku Ha Baly?
YBEITMYHUTCSA

HE U3MEHUTCSA

YMEHBILUTCS

C kaxoll Lenbio Ha POTOPE CUHXPOHHOTO JABUTATENs HHOT/A pa3MEIlaloT JOMNOIHUTENbHYI0 KOPOTKO3aMKHYTYI0 OOMOTKY?
JUIS yBEJIMYEHHsI BPAILIaIOIero MOMEHTa

JUIS 3aIlyCKa JBUTaTels

UL PEryJUpOBAaHUS CKOPOCTH BpalLlEHUs

[Ipu perymipoBaHUN YacTOTHI BPAIIEHNAS MAaTHUTHOTO I10JI N1 aCHHXPOHHOTO JIBUTATEINs OBLIH IOTyIEHBI CICAYIOMNE BETMIMHBL:
1500; 1000; 750 06/muH. Kakum coco60M 0CyIIECTBISIIOCh PErYIHMPOBAHUE YACTOTHI BPAILCHHUS?

M3MEHEHHEM YacTOTHI TUTAIOLIEr0 HAPsHKEHHs

M3MEHEHHEM UHCIIa ITap MOTI0COB

M3MEHCHHEM COIPOTHBIICHUS CTaTopa

M3MEHEHHEM CONPOTHUBIICHHS POTOPA

UeMy paBHa MeXaHHUYECKasi MOIITHOCTh B ACHHXPOHHOM JIBUTATENE MPH HETIOABIKHOM poTope (s=1)?
Pmex=0
Pmex>0
Pmex<0

Ykakute He0OXO0JMMbIC U JTOCTATOYHBIC YCIIOBHS BOSHUKHOBEHHSI BPAIAIOIIETO MOMEHTA B ACHHXPOHHOH MAaIllUHE.
HaJIMYHe TOKOB B 0OMOTKaX cTaTopa

HAJIMYHE TIOTOKA PACCESTHUS

3aMKHYyTasl Ilelb OOMOTKH POTOpa

HEPaBEHCTBO CKOPOCTEil BpallleHHss MArHUTHOTO TIOJISL CTaTOPa  pOTOpa

HAJIMYHE BPAIIAIOIIEroCs] MATHUTHOTO TIOJIS




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OrmeHka KypCcOBOTO IIPOEKTa ABIISETCSA KOMIIIEKCHOH. IIpu 3TOM y4nuThIBaroTCS ciaemyromue GakTophl: aKTyalbHOCTh BEIOpaHHON
TEMBI; JIOTUYHOCTh METOJJMKH pacyeTa; CBOOOJHOE BIaeHHEe METOANKOM pacueTa; KyJIbTypa opopMIIeHHs TOSCHUTENBHOM 3alliCKy;
CaMOCTOSITEIFHOCTH BBIBOJIOB. Bee 3TO cyMMHpPYeTCS B HTOTOBYIO OIICHKY.

OreHKa pe3ynbTaToOB 3aMIUTH KYPCOBOTO NMPOEKTA OCYIIECTBISETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOIIOY,
«YHOBJIIETBOPUTEIILHOY, KHEYIOBIECTBOPHTEILHO).

O1eHKa «OTIMYHO» BBICTABIIETCS, KOT/Ia paboTa COAEpKUT IPaMOTHO U3JI0XKEHHYIO PAaCUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacyueTax, JIOTHIHBIM H MOCIIEIOBATEIHHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENBHON 9acTH. [Ipwu 3amure
paboTh! 00yJaromuMiics MOKA3bIBAET TITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO OTIEPHUPYET PACUETHBIMHU JAaHHBIMH; JIETKO
OTBEYAET Ha ITOCTABJICHHBIC BOIPOCHI.

O1eHKa «XOPOII0» BEICTABIIACTCS, KOTAA pab0oTa COJIEPIKUT IPaMOTHO U3JI0KEHHYIO PACUeTHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacueTax, IOTHIHBIM H IOCIICIOBATEIIFHBIM H3JI0KEHIEM MaTepHala B HOSCHUTENbHON 9acTh.[ | [Ipn
3amuTe paboThl 00YYaIOIIUIACS MMOKA3bIBAET 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTpYAHEHUI OTBEYAET Ha IOCTABICHHbIE
BOIIPOCHI.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BEICTABIIAETCS, KOT/Ia paboTa COEPIKUT PAcUeTHYIO 0a3y, XapaKTepu3yeTcs HaATHIHEM OTIEeTbHBIX
ommuobok B pacderax. [Ipu 3ammre 00ydaromuiics MposBIsLeT HEYBEPEHHOCTD, TOKA3bIBACT C1aboe 3HAHNUE BOIIPOCOB TEMEI, HE 1aeT
HOJIHOTO, apTYMEHTHPOBAHHOTO OTBETA HA 33aHHBIC BOIPOCHI.

O1eHKa «HEYIOBIETBOPUTEIHHO» BBICTABIISAECTCS, KOT/IAa pab0oTa HE COAEPKUT PacUETHYIO 0a3y, HE OTBEYaeT TPEOOBAHMSM,
M3JI0’KCHHBIM B METOIMYECKUX YKAa3aHHIX, UIMECT 3HAUNTEeNIbHBIC ONIMOKY B pacdeTax. [Ipu 3ammre oOydaromuiics 3aTpyqHIeTcs
OTBEYaTh Ha IIOCTaBJICHHBIC BOIIPOCHI 110 TEME, HE 3HAET TEOPHHU BOIIPOCA, IIPH OTBETE JOMYCKAET CYIECTBEHHBIC OLINOKH.
[TpoxoskieHre KOHTPOJIBHOTO MEPOIPHUATHS 110 3AIUTE KyPCOBOTO IIPOEKTa CUUTACTCS BBHIITOJHEHHBIM YCIICIITHO, €CIIH TIPH €T0
OIICHWBAHMH TTOJTyUeHa OIICHKA HE HIDKE «YOBICTBOPUTEIHHOY.

Kpurepun oneHrBaHUS OTBETa Ha JK3aMEHe

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

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

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

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

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

6. YHEBHO-METO/JUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

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

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




6.1.3. MeTronuueckue pa3padoTku

ABTOpBI, COCTaBUTEIHN 3arnasue

bubnuroreka W3znarenbcTBO, TOA, 371. aapec

JI3.1 | Cenwuros I1.H., DNEKTPUUYECKUI IPUBOJI: Yemnstounck: OO0 «YueOHas TEXHUKAY,
Kapremm M.A. 71a00PaTOPHBIH PAKTHKYM 2005, ttps://lms.misis.ru;
www.nf.misis.ru
JI3.2 | Maxwupuna P.E. Pacuyer u uccnenoBanue Opck: OI'TH, 2009,
Pa30MKHYTBIX M 3aMKHYTBIX
CHUCTEM 3JICKTPOIPUBOJIA!
MPAKTHKYM T10 PEIICHHIO 33149
JI3.3 | Maxwupuna P.E. DJIEeKTPUYECKUN TPUBO/I: Opck: OI'TH, 2007,
MPAaKTUKYM
JI3.4 | Coct. P.E.Maxupuna |Teopus snekrponpuBoaa: Opck: OI'THU, 2003,
METOIUYCCKUE YKA3aHUS K
KypCOBOMY IPOEKTHPOBAHUIO
6.2. TlepeyeHn pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKAHOHHON ceTH « AHTepHET»
31 |LMS Canvas | https://Ims.misis.ru/
6.3 IlepeueHb MporpaMMHOro oéecneyeHus
I1.1 |AnruBupyc Kaspersky Endpoint Security st 6n3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.2 Kowmmac 3D V21-22
I1.3 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.4 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.5 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
1.6 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.7 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.8 | Bbpaysep Google Chrome
1.9 Microsoft Teams
I1.10 | WinDjView 2.0.2
I1.11 |DjVu Solo 3.1
I1.12 |MATLAB & Simulink
6.4. Ilepeuenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHOHATbHBIX 023 JaHHBIX
n.1 | http://window.edu.ru/window/catalog - ennHOe OKHO OCTyIa K 00pa30BaTeIbHBIM pecypcam;
N.2 |http://matlab.exponenta.ru/ - moapoOHbBIe aBTOPCKHE PYKOBOACTBA 1O mpoaykram MathWorks
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Ayn. Haznauenue OcHareHue
101 VYuebnast maboparopust dnekTpoTexHuku u | Kommmekr — yueOHoit  mebenm Ha 24 Mecra  mis

AIIEKTPOIPUBOJIA

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

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

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

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

8. METOJJMYECKHUE YKA3AHUA J1JI51 OBYYAIOINUXCA

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

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

a00paTOPHBIX 3aHATHSIX.




