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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

QJICKTPOIIpHUBOAA.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM INPOT'PAMMBbI

Bnox OIT: b1.B

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

2.1.1 |Merponorus

2.1.2 | IIpoeKTHBI TOAX0/1 B TEXHUKE

2.1.3 | Teopus aBTOMaTHYECKOTO YIIPaBIECHUS

2.1.4 | DnexTpuyecKre MalluHbI

2.1.5 | DmeMeHTHI CHCTEM aBTOMATHUKH

2.1.6 |IIpuxiagHas MexaHUKa

2.1.7 | Teopern4eckue OCHOBBI AEKTPOTEXHUKU

2.1.8 | Teopust BepoSATHOCTEH M MaTeMaTHYECKasi CTATUCTHKA

2.1.9 | ®usuveckue OCHOBBI AIEKTPOHUKH

2.1.10 |MaremaTuka

2.1.11 |HaueptarenbHasi reOMETpUs U HH)KEHEpHas rpaduka

2.1.12 | DneKTpoTeXHUYECKOe U KOHCTPYKLIHOHHOE MaTepUaloBeIeHNIE

2.1.13 | WudopmaTuka

2.1.14 | dusuka

2.1.15 | Xumus
2.2 JAucuunimnubl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIJIMHBI (MOAYJI51) HE0OX0AUMO KaK
npeaulecTByIIee:

2.2.1 |Hayuno-nccnenoBarensckas paboTa

2.2.2 | OOmiast sHEpreTHKa

2.2.3 | OCHOBBI MUKPOIPOLIECCOPHON TEXHUKU

2.2.4 | IIpoexkTupoBaHUE IEKTPOTEXHUIECKUX YCTPOHUCTB

2.2.5 | Cucremsl yrpaBiieHUs 3JEKTPOIPUBOIOB

2.2.6 ABTOMaTPBPIpOBaHHBIﬁ OJICKTPOIIPUBOJ TUIIOBBIX TEXHOJIOTHYCCKUX ITPOLECCOB

2.2.7 |T'ocymapcTBeHHAst UTOTOBAsl ATTECTALINS

2.2.8 |IIpenaumniaomMHas mpakTHKa

2.2.9 |IIporpaMMupyemble MPOMBILIEHHbIE KOHTPOJIIEPHI

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

IIK-2: npoexTHpoBaHue 00beKTOB NPodecCHOHAILHOM J1eATeIbHOCTH

3HaTh:

TIK-2-31 MeTouKy NPOEKTUPOBAHUS COBPEMEHHBIX 3JIEKTPOIIPUBOIOB

YK-3: npoekTrupoBaHue u pa3padoTka

3HaTh:

VYK-3-31 TexHu4ecKue BO3MOKHOCTH MEKTPUYECKUX JBUraTeIeH pa3IMUHbIX TUIIOB

VK-1: pynnameHTaIbHbIC 3HAHUS

3HaTb:

YK-1-31 0 cTpyKTypHOIi CXeMe U KOMIIOHEHTaX AJIEKTPOIPHBOIA

OIIK-3: TeopeTuyeckasi U NpaKTHYecKas NpogeccuoHaIbHAs MOAr0TOBKA (Coco0eH UCNO0Jb30BaTh METO/AbI AaHAIU3A U
MO/eJTUPOBAHUS JIEKTPUUYECKHX Lienel M 3JIeKTPUYeCKUX MAIIUH)

3HaTb:

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

napaMeTphbl pa3jindHbIX PEKUMOB pa6OTLI ¢ ucmob3oBanueM OBM u YMETH NPOCKTUPOBATH HAIC)KHBIC U DKOHOMUYECKUEC




YK-4: uccienosanme

3HaTh:

VK-4-31 MeTOIMKYU UCCIIEA0BAaHUM U TUIIOBBIX UCNBITAHUN Pa3IMYHbIX 3JEKTPOJBUraTeach

YK-3: npoekTupoBaHue u pa3paboTka

Ymern:

YK-3-V1 paccuuTbIBaTh CTPYKTYPHI PA3IMYHBIX CHCTEM HJIEKTPOIPHBOIA

YK-4: ucciaenoBanue

YMmerb:

YK-4-Y1 npoBOAUTH UCTIBITAHUS IEKTPOABUTATEIEH 0 TUIIOBBIM METOIMKAM

YK-1: pynaameHTabHBbIE 3HAHUS

YMmerb:

YK-1-Y1 ymers onpenenats 001acTH IPUMEHEHUS MIEKTPOABUTATENEH Pa3HBIX THIIOB

ITK-2: npoekTHpPOBaHNe 00bEKTOB NPOGecCHOHAILHOI AeITeIbHOCTH

Ymern:

[TK-2-Y 1 npumMeHsITh METOBI IPOEKTUPOBAHUS AIIEKTPOIIPUBOJIOB HA MIPAKTHUKE

OIIK-3: TeopeTuyeckasi U NpaKTH4YecKas NpogeccuoHaIbHasI MOAr0TOBKA (Coco0eH UCNO0Jb30BaTh METO/AbI AaHAIU3A U
MO/eJTUPOBAHUS JIeKTPHUYECKHX Lienel M 3JIeKTPUYeCKUX MAIIUH)

YMmerb:

OIIK-3-Y1 onTUMU3UPOBATh CTPYKTYPY IEKTPOIPUBOJIA

Baagern:

OIIK-3-B1 HaBbIKaMH aHATH3a U MOJEIHPOBAHUS PA3IHYHBIX CUCTEM EKTPOIPUBOAA

YK-4: uccienoBanue

Baanernb:

VYK-4-B1 HaBbIKaMu 110 OIPEAEICHUIO IAPAMETPOB EKTPOIIPUBOIOB

YK-1: dynnameHTaIbHbIC 3HAHUS

Baaaernb:

VYK-1-B1 HaBbIKaMu pacdera XapaKTEepHCTHK AIEKTPOABUTATENS B PA3INYHBIX PEKUMaX PabOTHI

IIK-2: npoexTUpoBaHUuEe 00HEKTOB MPO(ecCHOHAIBHOI e TeJbHOCTH

Baagern:

[IK-2-B1 npakTuueckuMu HaBBIKAMH IPHU IPOEKTUPOBAHUH IEKTPOIIPUBOIOB

YK-3: npoekTHpoBanue U pa3padoTka

Baanernb:

YK-3-B1 HaBbIKaMu pa3pabOTKN CXEMHBIX PEIICHUH Pa3IMIHBIX CHCTEM 3JICKTPOIIPHBOIOB

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Pazgen 1. O0mue cBeneHus
00 1eKTpOmpuBoOIE




1.1 Omnpenenenue OIIK-3-31 IIK- | JI1.1J11.2 KM2,K
“anekTponpuBoa’. 2-B1 YK-1-31 JI1.3J12.2 M1
CrpykTypHas cxema VK-1-V1 JI2.3713.1
JIIEKTPONPUBOJA. JI3.2J13.3
Haznauenwue >1eMeHTOB JI3.4
ANIEKTpONpUBOa. Buibl 21
[epeaTOUHBbIX YCTPOMICTB,

ANEKTPOMEXAHUIECKUX
npeoOpasoBaTerei,
npeoOpa3oBaTENbHBIX U
YIPABIAIOIIUX YCTPOMICTB.
ITousitue 06 00001IIEHHOM
ANEKTPUIECKON MaIlUHE.
Knaccudukarust
3IIEKTPOIPHBOIOB.
[MepcriekTUBHBIE
HAaIpaBJICHUS B IPUBO/IE.
/JTex/

1.2 Cxema 00001IeHHOH [IK-2-B1 YK-1 Jd1.2 P1
JIBYXIIOJIFOCHON MAaIlHbI U -31 VK-1-V1 JI1.3J13.2
cucTeMa ypaBHEHUH, JI3.3J13.4
ONUCHIBAIOIINX €€. Ol
Jluneitnble mpeoOpa3oBaHUs
0000IIIeHHOW MAaIINHBI.
®dazHbIe TpeoOpa3oBaHMA
KoopauHat. Beinada 3amanust
Ha KypCOBOE
npoektupoBanue. /T1p/

1.3 Oomue TpeboBaHuUS MO [IK-2-B1 YK-3 JI1.3J13.2
TeXHHKe 0€30I1aCHOCTH IpU -B1 YK-4-31 JI3.3J13.4
pabote B VK-4-Y1 YK-4 €]

ANIEKTPOTEXHUYECKOM -B1
nabopatopuu. /J1ab/

1.4 O61ue TpeboBaHUS K TIK-2-B1 YK-1 JI1.1 KM2
anekTponpuBoay. [lokazarenu -31 VK-1-V1 JI1.3J12.2
paboTel JI2.3J13.2
anekTponpusoaa. /Cp/ JI3.3J713.4

€|

Pasgen 2. Mexannyeckast
Y4acTh
31eKTPOMEXaHMYECKUX
CHCTEM




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
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
-Y1 VK-3-Bl

JI1.1J11.2

JI1.3J12.2

JI2.3]13.2

JI3.3J13.4
€]

KM1

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-3-31
OIIK-3-V1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
[IK-2-B1 YK-1
-B1 YK-4-B1

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

€]

Pl

23

HccnenoBanue
MEXaHHYECKUX MEPEXO0THBIX
MPOLIECCOB B OJJHOMACCOBBIX
1 IByXMAaCCOBBIX

cucreMax. /J1ab/

OIIK-3-31 IIK-

2-B1 YK-4-31

YK-4-V1 VK-4
-Bl

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

24

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

20

OIIK-3-31
OIIK-3-B1 IIK-
2-B1 YK-4-B1

JI1.1J11.2

JI1.3J12.2

JI2.3J13.2

JI3.3J13.4
ol

KM2.K
Ml




Pa3nen 3.
DJIeKTpOMexXaHu4YecKast
4acTh JIeKTPONPHUBOAA

3.1

CraTuyeckue
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
AIIEKTPOTIPUBO/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.PerymupoBanue
CKOPOCTH aCHHXPOHHOTO
JIBUTATENs] ACHHXPOHHOTO
nBuratens. Meroasl pacuera
ITyCKOBBIX JIHAarpaMM
ACHHXPOHHOTO JIBUTATEIISI.
YacToTHOE peryaupoBaHue
CKOPOCTH aCHHXPOHHOTO
nBurarens. Biausaue
Pa3NUYHBIX 32KOHOB
yIIpaBJCHUS Ha BUJ
MEXaHIMYECKHX
XapakTepucTuk.PerynupoBan
1€ CKOPOCTH aCHHXPOHHOTO
JIBUTATEIS] BBEICHUEM
npotuBo-3/IC B 1emns poropa.
Mexanuveckuit u
ANEKTPOMEXaHUIECKU I
KacKaJbl. DJIEKTPOIIPUBOJI C
CHUHXPOHHBIM JIBUTATEIIEM.
YpaBHeHUE yriioBou
XapakTepuUCTHKU. TOpMO3HbBIE
PEXUMBI CHHXPOHHOTO
npuBoaa.CrnocoObt
PeryupoBaHus CKOPOCTU
CUHXPOHHOTO

nsurarenst. /Jlex/

10

OIIK-3-31 IIK-
2-B1

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

Ol

KM2,K
Ml

P1




3.2 Pacder ecTecTBeHHBIX U 8 OIIK-3-B1 IIK- J.1 KM2,K P1
HCKYCCTBEHHBIX 2-31 TIK-2-V1 JI1.3J12.1 M1
XapaKTEpUCTUK ABUIATENs [IK-2-B1 YK-1 JI2.3J13.2
IIOCTOSIHHOTO TOKa -31 YK-1-Bl1 JI3.3J13.4
HE3aBHCHMOTO BO30YKIECHUSI. VYK-3-V1 21
Pacuer ecTecTBeHHBIX
HCKYCCTBEHHBIX
XapaKTEePUCTUK
ACHHXPOHHOTO JBUTATEIIS.

Pacder cTpyKTYpHBIX cXeM
ANEKTPOTPUBOIA
MOCTOSIHHOTO U MEPEMEHHOTO
tokoB. /IIp/

33 UccnenoBanue 10 IIK-2-B1 YK-3 JI1.1 P1
3IEKTPOINPUBOJIA C -¥V1 VK-4-31 JI1.3J12.1J13.
JIBUTATEJIEM MTOCTOSIHHOTO VK-4-V1 VK-4 | 2J13.3J13.4
TOKa HE3aBUCUMOTO -B1 21
B030yxneHus. Mccnenosanme
AIIEKTPOTIPUBOIA C
ACHHXPOHHBIM
nsurareneM /J1ab/

34 Croco0bl perymupoBaHus 24 TIK-2-B1 JI1.1 KM2,K Pl
CKOPOCTH NIEKTPOIPUBOLA C JI1.3J12.2 M1
JIIT I1B ¢ uryHTHpoBaHHe U JI2.3J13.2
0e3 IIYHTHPOBAHWSL. JI3.3J13.4
JluHaMu4eckoe TOPMOKEHUE Ol

ACHHXPOHHOTO JIBUTATENS C
CaMOBO30YK/ICHHEM.
DHEepPreTUIeCKe JUarpaMMbl
JUTSL Pa3ITUYHBIX PEKUMOB
paboThI KacKasoB.
Crartudeckue
xapaxktepucTuku A/l B
KacKaJHbIX cxeMmax. Pacuer
XapaKTePUCTHK
JMIUHAMHAYIECKOTO TOPMOKCHUS
AJl. BeinoiHeHue KypcoBoro
npoekra. /Cp/

Paznen 4. /InnamMuveckue
XapaKTePpUCTHKH
3J1eKTPONPHUBOIA




4.1

MexaHnyeckue nepexoHble
npoueccel. [IpuunHbl
BO3HUKHOBEHHS TIEPEXOTHBIX
IIPOLIECCOB.
DeKTpoMexaHnuecKast
IIOCTOSIHHAsI BpPEMEHU U €€
(usnaeckuit

CMBbICIT. AHAJIUTHYECKHE
METO/Ibl PaCUeTOB
MEXaHHYECKHX MEePEXOTHBIX
npoueccos. IlepexonHsie
npoueccsl mpu M, Mc=const
u ipu Mc=const, M nuHeitHO
3aBUCAIIEH OT

CKOPOCTH. DNEKTPOMArHUTHBI
€ MepPEXOAHbIE POLIECCHI.
Brnusinue snexTpomMarHuTHOM
WHEPINH Ha MePexOIHbIC
nporneccsl B OI1.
DJeKTpoMarHuTHas
MTOCTOSTHHASI BPEMEHH.
[TpuyrHBI BOZHUKHOBEHHS
KonebaHuit BO BpeMs
MIEPEXOTHBIX MPOIECCOB.
Mertoasl pacueToB
ANEKTPOMEXAHUIECKUX
[IEPEXOAHBIX MPOLIECCOB!
KJIACCUYECKHH, ¢
WCTIOJIb30BaHUEM
YHUBEPCAIBHBIX PACUETHBIX
KpUBbIX.J[MHAMITYECKAS
XapaKTEPUCTHKA
3JIeKTponpuBoAa. Metopl
pacuera u nocrpoenus.Ilyck
JIBATATEIEH MOCTOSTHHOTO
toka B cucteme TII-J[ ot
3aJaTYUKa HHTEHCUBHOCTH.
Hcnonmp3oBanue GopcHpoBKU
BO30yXJCHUS TeHepaTopa B
cucreme I'- JI. Onpenenenue
ko3 durmenta GopcupoBKH.
IlepexonHble npoLEecCHl B
JIIT HB npu perynupoanuu
CKOPOCTH TOKOM
B030yXneHus. [lepexoHbie
MPOIIECCHI ACHHXPOHHOTO
npuBoaa. OcobeHHOCTH
JIUHAMUAYECKUX
XapaKTePUCTHK
ACHHXPOHHOTO
KOPOTKO3aMKHYTOT'O
neuratens. [lepexoansie
MPOIECCHl CHHXPOHHOTO
npuBoaa. /Jlex/

10

OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 IIK-2-V1
IIK-2-B1 VK-1
-31 VK-1-V1
VK-1-B1 VK-3
-31 VK-3-V1
YK-3-Bl

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

KM2,K
Ml

P1

4.2

Pacuer nepexoaHbIX
IIPOLIECCOB B
AIIEKTPOTIPUBO/IE
MOCTOSIHHOTO U TIEPEMEHHOTO
Toka.Pacuer mycka ot
3a/1aTInKa
nHTeHcuBHOCTU.Pacuer
MyCKa B CUCTEMAaxX C
(hopcupoBkoii (Ha mpumMepe
cucremsr I'-[T). /TIp/

OIIK-3-31
OIIK-3-B1 IIK-
2-31 IIK-2-V1
IIK-2-B1 YK-1

-31 YK-1-V1
VYK-3-Y1 VK-3
-Bl

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

KM2.K
M1

P1




43 UccnenoBanue nepexo HbIX 6 OIIK-3-B1 IIK- JI1.3J13.2
MPOLIECCOB B JIBUTATEIIC 2-31 IIK-2-B1 JI3.3J13.4
MOCTOSIHHOTO TOKA. YK-1-¥1 VK-1 €]
UccnenoBanue nepexoHbIX -B1 YK-4-31
MPOLIECCOB B ACHHXPOHHOM VK-4-YV1 YK-4
nBurarene /J1a6/ -B1
4.4 I'padudeckne MeTo b1 26 OIIK-3-31 JI1.3J12.3J13. KM2,K P1
pacyeToB IIyCKOBBIX OIIK-3-Y1 2J13.3J13.4 M1
nuarpamm JI1T HB. OIIK-3-B1 IIK- 21
Crioco0Obl perymupoBaHus 2-31 TIK-2-V1
CKOPOCTH JIEKTPOIIPUBOLA C TIK-2-B1 YK-1
AIIT I1IB ¢ uryHTupoBaHue u -31 YK-1-B1
6e3 myntupoBaHus. Pacuer YK-3-Y1 VK-3
CTaTUYECKHUX XapaKTEPUCTUK -B1

JIIT IIB ¢ ucnonbp3oBaHueM
YHUBEPCAIBHBIX KPUBBIX.
BrinonHenue 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 ¢

12

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
YK-3-B1

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

KM1

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
XapaKTePHCTHK.

ITonsiTHe 0 yacTOTHO-
TOKOBOM YTIPAaBJICHUN
ACHHXPOHHOTO JABUTATEN.
YacToTHOE perynupoBaHue
CKOPOCTH CHHXPOHHOTO
JIBUTATEIS.

PerynupoBanue nonoxeHus.
To4HOE NO3ULIMOHUPOBaHKE
AIEKTPOTIPUBOA (TOUHBII
octaHoB). /JIex/

5.2 Pacuer mapamerpoB 8 OIIK-3-31 JI1.3J13.2 KMI1 P1
peryasTopoB(Toka, CKOPOCTH OIIK-3-V1 JI3.3J13.4
U TOJIOXKEHUES) IPU OIIK-3-B1 IIK- €]

MOCJIEI0BATEIbHOM 2-31 [1IK-2-V1
Koppekuuu B cucreme T1I- TIK-2-B1 YK-1
. Mp/ -31 YK-1-V1
VK-1-B1 YK-3
-31 YK-3-V1
VK-3-Bl

53 UccnenoBanue cucrems! TII- 8 [IK-2-B1 YK-4 JI1.3J13.1
J. ViccnenoBanue cucremMsl -31 YK-4-V1 JI3.2J13.3
IMY-AN. /J1a6/ YK-4-Bl J13.4

€]

5.4 CBs3b HOKa3zaTesen 28 OIIK-3-31 JI1.3J12.3J13. KM2 K P1
perynupoBanus ¢ JJAUX OIIK-3-V1 2J13.3J13.4 M1
Pa30MKHYTOT'O KOHTYpa OIIK-3-B1 IIK- 21
peryaupoBaHusl. 2-31 TIK-2-V1
Xapakrepuctuku Al npu [IK-2-B1 VK-1
NIATAHUY OT HCTOYHUKA -31 YK-1-V1
HaTpsOKEHUS U OT UCTOYHHKA VK-1-B1 YK-3
ToKa. Beimosnnenue -31 YK-3-Bl

KypcoBoro mpoekta. /Cp/

Pa3gen 6. Dnepreruka
3JIEKTPONPHBOAA




6.1 OHepreTU4ecKue pexUMBI 6 10 OIIK-3-31 JI1.3J12.3J13. KMIL,K P1
paboThI 3JIEKTPONPUBO/IA. OIIK-3-V1 2J13.3J13.4 M2
Bbananc mourHocrel u OIIK-3-B1 IIK- €]
SHepreTuvecKue 2-31 TIK-2-Y1
XapaKTEePUCTUKU [IK-2-B1 YK-1
anektponpusoaa. [lorepu -31 YK-1-V1
OHEPIUHU B IIEPEXOIHBIX U VK-1-B1 VK-3
YCTaHOBUBLIMXCS PEKMMAX -31 YK-3-V1
paboThI 3JIEKTPONPUBO/IA. VK-3-Bl
OO6mue cBeneHus o BEIOOpe
anexTpoaBuraTeneii. Berbop
JIBUTATEJIeH 10 Harpy304HOM
nmuarpamme. Kitaccuguxanus
PEXUMOB PabOTHI
anexTponpusoaa.Beroop
JIBUTaTeNeH U MpoBepKa 1Jis
JUTUTETBHOTO PeXIMa
paboTsl. Beibop nBurarenei
U IpoBepKa st
KpPaTKOBPEMEHHOT'O U
TIOBTOPHO -

KpPaTKOBPEMEHHOTO PEKUMOB
pabortsr. /Jlex/

6.2 Br16op u mposepka 6 4 OIIK-3-31 JI1.3J12.3J13. P1
JIBUTATENS B Pa3IMYHBIX OIIK-3-V1 2J13.3J13.4
pexnMax paboter. Onenka OIIK-3-B1 IIK- €|
MOTEPb SHEPTUU MIPHU IIYCKE, 2-31 I[IK-2-V1
TOPMOYKEHUH U HOMHUHAJIBHOM [IK-2-B1 VK-1
pexxumax padotst. /TIp/ -31 YK-1-V1

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

6.3 UccnenoBanue 6 6 [IK-2-B1 YK-4 | JI1.3J12.3J13.
SHEPreTUYECKUX MoKa3aTelnen -31 YK-4-V1 1J13.2J13.3
3NEKTPOINPUBOJIA ITO CUCTEME YVK-4-B1 J13.4
TII-A. UccnenoBanne 21
SHEPreTUYEeCKUX MoKa3arenen
3NIEKTPONPUBOJA [10 CUCTEME
IM4-AL. /J1ab/

6.4 Pacuer sHepreTndeckux 6 32 OIIK-3-31 JI1.3J12.3J13. KMI1,K P1
nokasarenen OIIK-3-Y1 2J13.3J13.4 M2
anektponpusoja. [lorepu OIIK-3-B1 IIK- 21
SHEPTUU IIPH MEPEXOIHBIX 2-31 TIK-2-VY1
npoueccax B cuctemax TII-. IIK-2-B1 YK-1
[ToTepu sHEprUUN B -31 VK-1-V1
BEHTHWJIBHBIX YK-1-B1 YK-3
mpeoOpa3oBaTeNsx. -31 YK-3-V1
Omnpenenenue JOMYCTUMOTO VK-3-B1 YK-4
qrcia BKIIOUEHUH -31
ACHHXPOHHOTO JIBHTATENS C
KOPOTKO3aMKHYTHIM
potopoM.Bribop aBurarens
JUTS CIICTISIIIETO TIPUBOIA.

Br16op aBurarens s
MIPUBOJIOB C MUKOBOM
Harpy3koi. 3aBepIueHue
BBITTOJTHEHHS U 3aIUTa
KypcoBoro mpoekTa. /Cp/
6.5 /Ox3amen/ 6 36 [IK-2-B1 JIL.1J11.2 KMI1
JI1.3J12.1
J12.3]713.2
JI3.3713.4
21

5. ®OHJ OIIEHOYHBIX 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.

KM2

Jlokmasel mo
CaMOCTOSATCILHOM
pabote

OIIK-3-B1;0IK-3-
V1;0I1K-3-31;TTK-2
31;TIK-2-V 1;[TK-2-
BI;VK-1-31;VK-1-
V1;YK-1-B1;YK-3-
31;YK-3-V1;VK-3-
B1;YK-4-31;YK-4-
V1;YK-4-B1

IIpumeps! TeMbI JOKIAA0B [0 CAMOCTOSTENIFHOM paboTe:

1) OOmume TpeboBaHuUs K 3IEKTPONPUBOLY

2) IToka3aremu pabOTHI MEKTPOIIPUBOIA

3) MexaHn4eckue IepexoHbIe IPOIECCH B MHOTOMACCOBBIX CHCTEMax
4) I'papuyeckre METOIBI pacu€TOB MEXaHMUYECKHUX MEPEXOAHBIX
HpPOLIECCOB

5) CnocoOsI perynupoBanus CKopocTH ektponpusoa ¢ JAIIT I1B ¢
HIYHTUPOBAaHUE U 0€3 ITyHTHPOBAHHUS

6) JlnHamMu4yeckoe TOpMOXKEHHE ACHHXPOHHOT'O JBUIaTeNs C
CaMOBO30YK/ICHHEM

7) DHepreTudecKue AUarpaMMBbI IS PA3IIHIHBIX PEXUMOB PaObOTHI
KacKaJ0B

8) Crarnyeckue xapakTeprucTUku A/l B KaCKaJHBIX CXeMax

9) Pacuer xapakTepHUCTHK TMHAMHYECKOTO TOPMOXKEHUS AJ]

10) I'paduaeckue MeToas! pacyeToB MyckoBbix quarpamm JAIIT HB

11) Cnioco6s1 perynupoBanus ckopoctu smekrponpusoa ¢ JAIIT I1B ¢
IIYHTHPOBaHKE U 03 ITyHTHPOBAHHS

12) Pacuer cratudeckux xapaxrepuctuk JAIIT IIB ¢ ncrons3oBannem
YHUBEPCAIbHBIX KPUBBIX

13) CBs3b nokazareneii peryiaupoanus ¢ JIAUX pasoMkHyTOTO
KOHTYpa pEeTYIHNPOBAHHS

14) Xapakrepuctuku AJ] mpu TUTaHUU OT UCTOYHHKA HAMPSHKEHHUS U OT
UCTOYHHKA TOKa

15) Pacyer sHepreTHUecKnX MOKa3aTelei AIeKTPOIIPHBOIA

16) IloTepu sHEprum IpH MEpexXoTHBIX Mponeccax B cucremax TII-/1.
ITotepu sHepruu B BEHTUIBHBIX IPe0Opa30BaTEIIIX

17) Onpenenenne JOIMyCTUMOTO YKCIa BKIIIOUEHUH aCHHXPOHHOTO
JIBUTATENS ¢ KOPOTKO3aMKHYTHIM POTOPOM

18) Br16op aBuraTens A CleAAIIero IpuBoaa. Beibop asuraTens mis
MPUBOJOB C MUKOBOM HArpy3Kkoin

5.2. Ilepeuenb paGoT, BHINOJIHSIE

MbIX 10 TUCIHHIJIMHE (

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

Kon
paboTHI

Hazpanue
padoTsI

[IpoBepsiembie
WHIAKATOPHI
KOMITIETEHIIUH

Copnep:xanue pabOTHI




P1 KypcoBoii mpoekt OIIK-3-31;0I1K-3- | KypcoBoii IpOoeKT HMeeT LIeNIbI0 OCBOCHUE U 3aKPEIUICHNE 3HAHUIA 110
VY 1;0IIK-3-B1;I1K-2 | Teopuu 31eKTpONprUBOAa; OCBOCHHE PACIIPOCTPAHEHHBIX METOJIOB
-31;IIK-2-V 1;IIK-2- | pacyeToB 351€KTPONPUBO/IOB.

B1;VK-1-31;VK-1- | 3agauamMu NpOKTHPOBAHHUS SIBISIFOTCS: Pa3BUTHE TPAKTHIECKUX

V1;YK-1-B1;YK-3- | HaBBIKOB MO pacyeTy dJIeKTPOMEXaHHUECKHX CUCTEM; YMEHUN

31;VK-3-V1;VK-3- | caMOCTOATENbHO IPUMEHATH MPHOOPETCHHBIC 3HAHUS TPU PEIICHUN

B1;YK-4-31;YK-4- | KOHKpETHBIX HH)XEHEPHBIX 3aJjay; paCIIUPEHUEM IPAKTHKU

V1;VK-4-B1 MOJB30BaHUS YIEOHOH U CIPaBOYHON JINTEPATYPOH; YIITyOIeHHeM
HABBIKOB I10 BBIITOJHEHHUIO U COCTABIEHUIO TEXHUYECKON
JOKyMEHTAIIIH.

OOBEKT T TPOEKTUPOBAHUS IEKTPONPUBOIA: MEXAHH3M
MEepEBIKCHHIS TENEKKH MOCTOBOTO KpaHa ¢ MOBTOPHO-
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
MpeaeTbHBIX 3HAaUSHHI MOMEHTA, OTPAaHHYECHHUST YCKOPEHUs pabodero
oprasa.

Tema kypcoBoro npoekra: Pa3paboTka peBepCHBHOTO JIEKTPOIIPUBOIA
MOCTOSTHHOTO TOKA.

HcxonHble AaHHBIE HA MPOSKTUPOBAHUE BKIIIOYAIOT CIEAYIOIIUE
JAHHBIC: Macca MEXaHNW3Ma, Macca Ipy3a, CKOPOCTh JIBIKCHUS C TPY30M
(6e3 Tpy3a), MOMyCTUMOE YCKOPEHHE C Tpy3oM (0e3 rpy3a) u Jip.
PacdeTHO-IIOSICHUTENIBHAS 3aIIHCKa KYPCOBOTO IMPOEKTA TOJDKHA
COJICPIKATh:

TuTynbHbBIN THUCT

3agaHue Ha KypcOBOM IIPOEKT

Copeprxanue

Bgenenune

PacuerHast 9acTh, B KOTOPYIO BXOJIHT:

Omnucanne pabodel MalIuHbI

TpeboBaHuUs, MPEABIBISEMBIC K YICKTPOIIPHBOLY

Pacuer ynporieHHOH Harpy30YHOH AHATrpaMMEbI U IPEIBAPUTEIBHBINA
pacdeTr MOIITHOCTH JIBUTATEIs

Br16op snekTpoaBUraTens u peaykropa

Pacuer npuBeAEHHBIX CTATHYECKMX MOMCHTOB 1 MOMEHTOB HHEPLIUH
IpenBapurensHas IpoBepKa IBUTATEIS 110 HATPEBY

Pa3paboTka 3aMKHYTOH CHCTEMBI 3IEKTPONIPUBOIA

IIpoBepka AIEKTPOIPHUBO/IA MO IPOU3BOAUTEIBHOCTH; [0 HATPEBY U IO
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=61 A; E2HOM=225 B; 12=0,066 OMm; x2=0,23 Om;
k0d(pumeHT Tpancopmaruu HanpsukeHus ke=1,6 paccuuTaTh U HOCTPOUTH €CTECTBEHHBIE MEXaHUYECKYIO 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. OnpenenuTh BEIMYMHY MyCKOBOTO aKTUBHOTO COIMPOTHBIICHHS, BKJIFOYAEMOT0 B I[CITh CTATOPA ACHHXPOHHOTO JIBUTATEIIS C
KOPOTKO3aMKHYTBIM POTOPOM JIJIsl yMEHBILICHHUS [TYCKOBOTO TOKA. J[BUraTess IMeeT CIeAyolue HOMUHAIbHBIC JaHHbIe: PHOM=16
kBt; UnomM=380 B; [nomM=39,6 A; nHoM=685 06/mun; Mxp/Muom=3,3; Mnyck/Muom=3,1; Inyck/ITnomM=4,8; cos®MNuom=0,76; cos
Omyck=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 IIETIb SKOPS ISl OCYIIECTBIICHUS JUHAMHUYECKOTO TOPMOXKEHHUs. OUEHUTH BpeMsl TUHAMUYIECKOTO TOPMOXKeHHUs. ToK
B SIKOPHOH IIETIH TIPH 9TOM HE JOJDKEH MPEBBICUTH JOMYCTUMOE 3HAYCHUE.

KOMHB}OTCpHOG TECTUPOBAHUC I10 pas3aciiaM AUCHUIUINHBI

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; TOTUYHOCTh METOIUKH pacueTa; cBo00JHOE BIaJieHHe METOIUKON pacuera; KyabTypa 0(hOpMIICHHUS MOSACHUTEIBHOM 3aIHCKY;
CaMOCTOSITEILHOCTb BBIBOIOB. Bee 3T0 cyMMUpyeTCst B UTOTOBYIO 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
TMOJTy4eHA OLIEHKA HE HIKE «YIOBICTBOPUTEIHHOY.

6. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas qurepatypa

6.1.1. OcHoBHas JIMTepaTypa




ABTOpBI, COCTAaBUTENH

3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI1.1 | Onumenko I'.B. DJIEeKTPUYECKUN TPUBO/I: Mocksa: UL «Axagemusi», 2008,
y4eOHHUK
JI1.2 | Kynossiz B.B. OCHOBBI Hoocubupck: HI'TY, 2014,
ANEKTPOMEXAHNIESCKOTO http://biblioclub.ru/index.php?
npeoOpa30BaHUs SHEPTHH : page=book&id=435979
y4eOHHK
JI1.3 | Onumenko I'.b. Teopus anexTponpuBo/Ia: Mocksa: UTHOPA-M, 2017,
Y4eOHUK
6.1.2. JlonojiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENH 3arnasue Bubauoreka M3parenscTBo, rof, 31. aapec
JI2.1 |Kucapumos P.A. ONeKTPONpUBO];: CIPABOYHUK Mocksa: UIT "PagunoCodt", 2011,
JI2.2 | Mockanenko B.B. DNEKTPUUYECKUI IPUBOJI: Mocksa: Beicmias mkona, 1991,
y4eOHUK
JI2.3 | danunos [LE., Teopus anexTponpuBoa : Mocksa , bepnun : Jupexkr-Menua, 2018,
Bapsimnukos B. A, yde6HOe ocobue http://biblioclub.ru/index.php?
Poxxkos P.P. page=book&id=480141
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natensCcTBO, TOJ, AI1. aapec
JI3.1 |Cenuros ILH., OnexTpuueckuii mpuBoj; Yenabuuck: OO0 «YueOHAs TEXHUKAY,
Kapnem M.A. J1a00pATOPHBIH MPAKTUKYM 2005, ttps://lms.misis.ru;
www.nf.misis.ru
JI3.2 | Maxupuna P.E. Pacuer u uccnenosanue Opck: OI'THU, 2009,
Pa30MKHYTBIX U 3aMKHYTBIX
CHCTEM DJICKTPOIIPHBOJIA!
MPAKTUKYM I10 PEIICHHIO 3a1a4
JI3.3 | Maxupuna P.E. DJEeKTPUUYECKUNA IIPUBOJL; Opck: OI'TH, 2007,
OPaKTHKyM
JI3.4 [Cocr. P.E.Maxupuna |Teopus snexkrponpuBoja: Opck: OI'TH, 2003,
METOIUYCCKUE YKA3aHUs K
KypPCOBOMY MIPOSKTHPOBAHHUIO
6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTH «UHTEepHeT»
31 |LMS Canvas https://Ims.misis.ru/
6.3 IlepeueHsb MPOrpaMMHOTO odecedeHust
I1.1 | AatuBupyc Kaspersky Endpoint Security mis 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 |Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.3 Microsoft Office 2007 Russian Academic OPEN No Level
1.4 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
I1.5 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.6 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.7 | Bbpaysep Google Chrome
1.8 Microsoft Teams
1.9 | WinDjView 2.0.2
I1.10 |MATLAB & Simulink
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
n.1 | http://window.edu.ru/window/catalog - ennHOe OKHO O0CTyIa K 00pa30BaTeIbHBIM pecypcam;
N.2 |http://matlab.exponenta.ru/ - moapoOHbIe aBTOPCKHE PYKOBOJACTBA 10 mpoaykram MathWorks

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHHE

Ayn.

Haznauenue OcHaieHue




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 padoTa M0 AUCHUILUIMHE BBIIOJIHSETCS Ha y4eOHBIX 3aHATHAX MO/ PYKOBOACTBOM IpenojaaBareis. BHeaynuropHas
CaMOCTOsITeNIbHAS padoTa - MnaHupyeMas ydeOHast paboTa 00yJaromuMCesl, BBITOIHAEMAas BO BHEAYAUTOPHOE BPEMSI [0 3aJaHHIO U
HpPU METOANYECKOM PYKOBOJICTBE IIPEIOAaBaTes, HO Oe3 ero HeMOCpeACTBEHHOTOo yyacTus. CaMocTosATenbHAs padoTa, He
NPeAyCMOTPEHHAs IPOrpaMMOi YUeOHOM JUCHMIUIMHBI, PACKPBIBAIOLIEH H KOHKPETH3UPYIOIIEH ee coep:KaHue, OCYIECTBISETC S
00y4aIoINMCsI THUIIMATHUBHO, C LIEJIBI0 PeaTn3aliy COOCTBEHHBIX YIeOHBIX M HayJHBIX HHTepecoB. st Gonee 3 pekTHBHOTO
BBITIOJTHEHHSI CAMOCTOSATEIBHON pabOThI 0 AUCIHIUIMHE NIPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS PA0OTHI, XapaKTepH3yeT
Hanboee ParoHaIbHYI0 METOANKY CAMOCTOSITENbHON pabOoThL, IEMOHCTPUPYET paHee BHIOIHEHHbBIE 00yJaromMUMuUcs paboThl U T.
1. Bunpl 3ananuii 114 BHeayTUTOPHON CaMOCTOSTENBHON pabOTHL, UX COAEPIKAaHUE U XapaKTep MOTYT UMETh BApUAaTUBHBIN U
nmuddepeHTIpoBaHHEBIA XapaKkTep, YIUTHIBaTh HHINBHIYAIbHBIE 0COOEHHOCTH oOyydatomerocs. CaMoCTOsTEeNbHAs padoTa MOXKET
OCYIIECTBIATHCS MHIUBHAYATBHO WU IPYIIIAMH CTYAEHTOB online ¥ Ha 3aHATHSAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOATENBHOM PabOThI, yPOBHS CI0KHOCTH. KOHTPOIIb pe3yabTaTOB BHEAYJUTOPHOI CaMOCTOSITENbHOM paboThI
OCYIIECTBIIAETCS B TIPEAEax BPEMEHH, OTBEJCHHOTO Ha 00s3aTeNbHbIC yUeOHbIE 3aHATH 110 JUCIUILIMHE Ha TPaKTHYECKUX,

1a00paTOPHBIX 3aHATHSIX.




