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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

DJIeKTPUYECKHEe MAINUHBI

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
Ipodws DNEKTPONPHUBOJ M aBTOMATHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 6 3ET
YacoB 1o yueOHOMY ITaHy 216 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 3
ayJUTOPHBIC 3aHSTHSI 34 KypCOBO#i POEKT 3
camocCTosATeNNbHas paboTa 173
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3

Bun 3anaruii vy | PO Hroro
Jlexuun 18 |18 |18 |18
JlaGopaTopusbie 6 6 6 6
IIpakTuueckue 10 (10 |10 |10
Uroro ayn. 34 134 (34 |34
KonraxtHas padoTa 34 134 |34 |34
Cawm. pabota 173 (173 | 173 | 173
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 216 | 216 | 216 | 216




IIporpammy cocraBui(u):

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

Pabouas nmporpamma
DneKkTpHYecKHe MAIIHHBI

Pazpaborana B coorBerctBuu ¢ OC BO:

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

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.02 DnexTposHepreTHka u 31eKTpoTexHuka, 13.03.02 24 Dnexrposnepreruka u >nekrporexuHuka [IpOIInA 3aow.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOIT BO 30.11.2023, npotoko: Ne 49

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2023, nporokoxn Ne 49

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 06.03.2024 ., Ne3

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



1. HEJIX OCBOEHUA

1.1 | Llenn ocBOEHMS AUCIUIUIHHEL COPMHUPOBATH y 00yUaIOIIerocs yMeHHEe CO3AaHNs U UCCIEAOBaHNS JIF000H
JNMEKTPUYECKON MAIIUHBI - IEKTPOMEXaHUUECKOTO MpeoOpa30BaHus SHEPTHU.

1.2 | 3agaun: U3y4UTH 3aKOHBI TEKTPOMEXaHUIECKOTO NTPeoOpa30oBaHus SHEPTUH, YPaBHEHUS 0000IIEHHOM MallTMHBI, KOTOPbIE
MOAYEPKUBAIOT OOIIHOCTh PA3JINYHbIX MIEKTPHUESCKUX MAIINH, TEOPHIO M KOHCTPYKIIMHU OTAENIBHBIX BHJOB JEKTPHUECKHX
MaIlvH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.B

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 |Teopernueckue OCHOBBI NEKTPOTEXHUKH

2.1.2 | dusuka

2.2 Jucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is) HEOOX0IUMO KaK
npeallecTByOLee:

2.2.1 | KoMmbloTepHOE MOJICITUPOBAHKE AIIEKTPOIIPHBOJIOB

222 Maremaruyeckoe MOACINPOBAHUC CUCTEM aBTOMATHUKHU

2.2.3 | O0was sHEepreTuka

2.2.4 |IIpoekTUpoBaHHE NMEKTPOTEXHHYCCKUX YCTPOUCTB

2.2.5 | CAIIP ycTpOMCTB 3JIEKTPOHHUKH

2.2.6 | CunoBas d1eKTpOHHKA

2.2.7 | CucteMsl yIpaBieHuUs IEKTPOIPUBOIOB

2.2.8 | DnexTpuueckue U MEKTPOHHBIE alapaThl

2.2.9 |DOnexrpocHabkeHHE U aBTOMATH3ALHS HIEKTPOIHEPTETUIECKUX CUCTEM

2.2.10 | DaeMEHTHI CHCTEM aBTOMATHKH

2.2.11 | ABromaTu3anus MeTaJLIyprudecKoro Npou3BOACTBa

2.2.12 | ABTomaTu3anus TEXHOJOTHYECKUX MPOIIECCOB

2.2.13 | ABTOMaTU3UPOBAHHBIN 3JEKTPOIIPUBOJL B TEXHOIOTUAX

2.2.14 | ABToMaTU3MpOBAaHHBIN ANEKTPOIIPUBO]] TUIIOBBIX TPOU3BOJICTBEHHBIX MEXaHU3MOB

2.2.15 |IloaroToBka K mpoLEIype 3alIUTHl U 3aIIUTa BEITYCKHON KBaTH()UKAINOHHOMN padoTHI

2.2.16 |IlpennumioMHasl IpaKTHUKa

2.2.17 |IlporpammHoe obecrieueHHue KOHTPOJUIIEPOB

2.2.18 |IIpomblIlUIEHHBIE CETH

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

IK-2: Cnocoben MPOEKTUPOBATH CUCTEMBI JICKTPONPUBO/IAa U ABTOMATU3UPOBAHHBLIC CUCTEMbI YIIPABJIECHUA C
HCII0JIb30BAHUEM ].ll/lq)pOBbIX TEeXHOJIOTHii

3HaTh:

[IK-2-31 oco6eHHOCTH KOHCTPYKLUH, YPaBHEHHUSI, CXEMBI 3aMEIICHUSI U XapaKTePUCTUKHU PA3IHYHBIX JIEKTPHUECKUX JBUraTeNIeH

OIIK-3: CnocoGen OCyHIE€CTBJIATH MOACIUPOBAHUE, AHAJIU3 H IKCIIEPUMEHTHI B LEJIAAX ITPOBEACHUA A€TAJTBHOIO
HCCJICA0OBAHNA IJI PCIICHUA 3a1a4 B Hqu)eCCI/IOHaJILHOﬁ OﬁﬂaCTl/l, HCII0Jb30BATH METO/AbI AHAJINU3Aa U MOACTHPOBAHUA
ICKTPHICCKHUX nenei u WICKTPUYECKUX MAIINH

3HaTb:

OIIK-3-31 npuHIHIT JEHCTBHS COBPEMEHHBIX THIIOB AIEKTPUUYECKUX MAITUH

IIK-2: Cnioco0eH NpoeKTUPOBATH CHCTEMBbI JJIEKTPONIPUBO/A H ABTOMATU3HMPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCNO/Ib30BaHUeM HU(POBLIX TEXHOJIOT U

Ymerb:

[IK-2-Y1 o6pabaTeIBaTh pe3yabTaThl SKCIIEPUMEHTAIBHBIX HCCIETOBAHMUI C IENBIO TOCTPOCHMUSI OCHOBHBIX XapaKTEPHCTHK
SNIEKTPUUYECKUX MAIIUH U TPAaHC(HOPMATOPOB

OIIK-3: Cnoco0eH ocyliecTBJISATh MOJEJIHMPOBAHME, AHAIN3 M IKCIIEPUMEHTHI B 1IeJIAX NPOBeIeHN 1eTAJbHOI0
HCCJIEIOBAHNS ISl PellieHUs 3a/1a4 B MPo(deccHOHAIbHOM 00.,I1aCTH, HCIO0Jb30BATh METOBI AHAJIH3a U MOETHPOBAHHUS
TEKTPHYECKHUX Heneil H dIeKTPUIeCKUX MaHH

YMmerb:

OIIK-3-Y1 cocTaBasTh MPOCTEUIINE KOHCTPYKTUBHBIE U DJICKTPUUECKHE CXEMBbI 3aMELICHUS IMEKTPUUECKUX MAIIUH U




TpaHc(hopMaToOpoB

IIK-2: Cnioco0eH NpoeKTUPOBATH CHCTEMBbI JJIEKTPONIPUBO/A H ABTOMATU3MPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCNO/Ib30BaHUeM HU(POBLIX TEXHOJIOTHH

Baanernb:

I1K-2-B1 MeToaukaMu ONTUMU3ALUY IPU IPOSKTUPOBAHUY NIEKTPUUECKUX MAIIUH

OIIK-3: CnocodeH ocymiecTBJISITh MOJCIUPOBAHNE, AHATU3 U IKCIICPUMEHThI B Lie/IX POBEACHH 1eTa/IbHOI0
HCCIeI0BAHMS /ISl PellleH sl 32/1a4 B Po(ecCHOHAIBHOI 00J1aCTH, HCIOIB30BATH METOABLI AHATIN3A M MOJAeJUPOBAHUS

AIEKTPHYECKHUX nemnei u AICKTPUYECCKUX MAITNH

Baagern:

OIIK-3-B1 HaBbIKaM# 3JIEMEHTapHBIX PAcYeTOB M UCCIEIOBAHUS DIEKTPHUECKUX MAIIUH

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Boinosan
3aHATHS TeM /BMJ 3aHATHS/ / Kype HHIMKATOPBI M 1. sieMble
KOMIIeTeHI N pecypcsl padoThI
Paznen 1. Beenenne,
OCHOBHBIE IIOHATHS
1.1 Possb anexrpuueckux 3 2 OIIK-3-31 IIK- JI1.1 KM1
MarH.O0Imue BOnpockl 2-31 JI1.2J12.1
npeoOpa3oBaHus JI2.2 J12.3
ANIEKTPOMEXAaHIUUECKOTO JI2.5
npeoOpa3oBaHus JI12.6J13.1
sHeprud. /Jlex/ 21
1.2 3aKOHBI: IEKTPOMArHUTHON 3 20 OIIK-3-31 JI1.2J12.3 KMI
nHayknuu, Kupxroda, OIIK-3-V1 J12.5
MOJTHOTO Toka, OMa mist OIIK-3-B1 TIK- JI2.6J13.1
MarHUTHOH Lenu, Ammepa, 2-31 TIK-2-Y1 21
3aKOHBI 3JICKTPOMEXAHUKHU. TIK-2-B1
DJIEKTPOMArHUTHBIC CHITBI U
MOMEHTHI B JIEKTPUIECKUX
MamuHax.lorepu u
KIIA. /Cp/
Pa3nen 2.
Tpanchopmaropsl
2.1 YerpoiicTBO, NpUHIUIT 3 4 OIIK-3-31 K- JIT.1JI2.1 KM1
JIeHCTBUS U paboyune 2-31 J12.2 J12.5
MIPOIIECCH 0THO(A3HOTO JI2.6J13.1
TpanchopmaTopa. Cxema 21
3aMEICHHS
JIByXOOMOTOYHOTO
TpanchopmaTopa.
HamaranumBarommii TOK 1
TOK XOJIOCTOTO XO/a.
YpaBHEHUS HATIPSDKEHUS
TpanchopmaTopa u
BEKTOpHAsl Juarpamma.
Tpexdasuprii
tpanchopmatop. /Jlex/
2.2 Pacuer 0CHOBHEIX 3 2 OIIK-3-Y1 IIK JI1.1J12.1 KM1
JNIEKTPUUECKUX BEIUUYUH -2-V1 J12.3712.4
Tpanchopmatopa. /TIp/ J12.5
J12.6J13.1
21
2.3 HccnenoBanue 3 2 OIIK-3-B1 IIK- J2.5 KM1
JIByXOOMOTOYHOTO 2-B1 J12.6J13.1
TpexdazHoro €
TpaHcdopmaropa mpu
CUMMETPUYHOU Harpyske.
Uccnenosanune
MapayuIeNIbHOM padoTHI
01HO(a3HBIX
TpanchopmaTopos. /J1ab/
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Beinonnenne KypcoBoro
npoekTa. ['pynmsl
coenHEHNsI 0OMOTOK
TpaHcdopmaropa.
W3meHneHne BTOpUYHOTO
HAaMpsDKEHUs U BHEITHHUE
XapaKTePUCTUKH.
Koa¢pdunuent nonesnoro
JIeHCTBUSA
TpaHncdopmaropa. /Cp/

20

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

JI.1J12.1
J12.2J12.5
J2.6
€|

KM1

P1

Pa3gen 3. DuekTpuyeckue
MANIIMHBI IepeMeHHOro
TOKa

3.1

OCHOBHBIE BU/JIbl MaILLIUH
MIEPEMEHHOTO TOKA.
KoncrpykruBaoe
UCTIOJHEHHE 0OMOTOK
[IEPEMEHHOTO TOKa.
MarauToABHXYIIINE CHITBI
00MOTOK IIEpEeMEHHOTO TOKA.
Bpamatormeecst MarHuTHOE
roJie. DNEeKTPOIBHKYIIIHNE
CHITBI B 0OMOTKAx
nepeMeHHoro Toka. CXxeMsl
00MOTOK OM TepeMEeHHOTO
Toka. HazHaueHne u obmactu
MPUMEHEHUS] ACHHXPOHHBIX
ManH (AM). YcTpoicTBO 1
TIPHUHITAIT JeUCTBUS AM.
Pabora AM npu
3aTOPMOKEHHOM
porope.Cxema 3aMelleHust u
BEKTOpHas auarpamma AM.
Mexanuyeckue
XapaKTEePUCTUKU
ACHHXPOHHOTO JIBHTATEIIS
(A). Paboune
xapaxtepuctuku A/l. ITyck
AJl. PerynupoBaHue 4acTOThI
BpameHus AJl 1 u3MeHeHune
HaTpaBICHUS

Bpauenus. Haznauenue u
001acTH IpHMEHEHHS
CUHXpOHHBIX MamuH (CM).
YerpoicTBO UM IPUHIUI
neiicrBus CM. Pabota
CHHXPOHHOTO T'eHepaTopa
(CT) B pexuMe X0JI0CTOTO
X0Jla U B PEKUME HArpy3KH.
BekropHas quarpamma
CHHXPOHHOTO T'eHeparopa.
BHeminue u perynupoBouHbIe
xapakrepuctuku CI.
IMapammensnas padora CI' ¢
CeThI0. AKTUBHAS MOIITHOCTh
1 3JIEKTPOMarHUTHBIH
MoMeHT. CtaTndeckas
ycroitunBocTh CI.
CHUHXPOHHBIN IBUTATEIb
(CH). Pabouue
xapakrepuctuxu CJI. ITyck
CJA. PerynupoBaHKe 4acTOTHI
Bpamenus CII. /Jlex/

OIIK-3-31 IIK-
2-31

JI1.1J12.1

J12.2J12.5

JI2.6J13.1
€]

KM1

P1

32

Pacyer MamH repeMeHHOro
toka. /IIp/

OIIK-3-Y1 IIK
-2-V1

J12.3712.4
JI2.5
JI2.6J13.1
€]

KM1

P1




33 HccnenoBanue 2 OIIK-3-B1 IIK- J2.5 KM1 P1
ACHHXPOHHOTO JBUTATEINS C 2-B1 J12.6J13.1
(hazHBIM U €]
KOPOTKO3aMKHYTHIM
potopom. /J1ab/
34 BrinonHenune KypcoBoro 80 OIIK-3-31 JI1.1J12.1 KMI P1
npoekta. KopoTko3aMkHyThIE OIIK-3-Y1 JI2.5 J12.6
AJl ¢ OBBIIIEHHBIM OIIK-3-B1 IIK- 21
ITyCKOBBIM MOMEHTOM: 2-31 TIK-2-V1
JIBUTATENH C ABOHHON [IK-2-B1
OeNnYbeH KIETKOM,
IyOOKOTIa3HbIE TBUTATEIH.
CHHXPOHHBIA KOMIIEHCATOP.
/Cp/
Pa3nen 4. DnexkTpuyeckue
MALIMHBI NOCTOSTHHOIO
TOKA
4.1 YCTpOHCTBO M IPUHIIMIT 8 OIIK-3-31 IIK- JIT.1J12.1 KM1
JNEHCTBHST MallIUHBI 2-31 J12.5
noctostHHOoro Toka (MIIT). JI2.6J13.1
Pexxum reneparopa. Pexxum JI3.2
neurarensi. Kommyranus B 21
MIIT. Knaccuduxanus ITIT
o croco0y BO30yXIeHUSI.
I'eHepatop ¢ He3aBUCHMBIM,
napaieNbHbIM,
MOCTIeOBATENbHBIM U
CMEIIaHHBIM BO30Y)KICHHEM:
CXEMBI BKITFOUSHHS, paboure
XapaKTePUCTUKH.
Knaccudpukanus AT no
C1oco0y BO30YKIEHHUS.
PerynupoBanue 4acToThl
BpaIleHUs] 1 U3MEHEHUE
HanpaBJICHUsI BpallleHus Bajia
JIIT. /Jlex/
4.2 [TocTpoenne xapakTepuCcTHK 2 OIIK-3-Y1IIK JIT.1J12.1 KM1
TEHEPaTOPOB U MAlIUH -2-V1 J12.2J12.4
IIOCTOSIHHOTO TOKa. Pacuer JI2.5
IIyCKOBOH uarpaMmsl JI2.6J13.1
JIBATATENS IIOCTOSIHHOTO JI3.2
toka. /IIp/ 21
4.3 UccnenoBanue nqurarens 2 OIIK-3-B1 IIK- JI2.5 KM1
MTOCTOSIHHOTO TOKa 2-Bl JI2.6J13.1
HE3aBUCHMOTO JI3.2
BO30Yykaenus. /J1a6/ 21
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OCHOBHBIE
3NIEKTPOMAarHUTHBIE
cootnomenus B MIIT: 3JIC
KOS, YIEKTPOMArHUTHBIN
MOMEHT M DJIEKTPOMAarHuTHAast
MoIHocTh. [lapaiensHas
pabota I'TIT ¢ cetsio.
O6motku MIIT.OcobGennoctu
nycka JIIT mapannensHoro,
TIOCIIEIOBATENFHOTO U
CMEIIaHHOTO BO30YKICHHS.
CrienianbHble MaIIMHBI
IIOCTOSIHHOTO
toka.O6partumocts MIIT.
JIIT He3aBUCHUMBIM,
napaieabHbIM,
TIOCIIEIOBATENIBHBIM 1
CMEIIaHHBIM BO30YKICHUEM:
CXeMBbI BKJIIOUEHHUS, paboune
xapaxrepuctuku. [lorepu u
K03 (GHUIUEHT ITOJIE3HOTO
nevictsus. [Tyck AIIT. /Cp/

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

JI.1J12.1
J12.2J12.3
J2.5
JI2.6J13.1
J3.2
€]

KM1

5. DOHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHANA PadoTa, TeCT, KOJJIOKBUYM, 3K3aMeH U T.II), BOMPOCHI [JIsI
CaMOCTOSITeIbHOI MOATOTOBKHU

Konx
KM

KontponrsHoe
MEpPOTIPUATHE

ITpoBepsiemblie
UHIUKATOPBI
KOMIIETEHLIUI

BOHpOCI)I JUJIA IOATOTOBKH

KM1

DK3aMeH

OIIK-3-31;IIK-2-31

BOHPOCBI K DK3aMCHY

1. IMpuHnMn geficTBUS MEKTPUIECKHX MamuH. TpeGoBaHus,
HpeabsBIsIEMbIE K NMEKTPUUECKUM MAIIHAM.

2. Hasnadenwne, ycTpoWCTBO, MPUHINI ACHCTBUSL
TpaHC()OpPMaTOpPOB.

3. BekropHnas nuarpamma TpaHchopMmaropa ¢ aKTHBHO-
WHIYKTUBHOUN Harpy3Koi.

4. Cxema 3amenieHus peassHoOro Tpanchopmaropa. [Tapamerps
CXEMBI 3aMEIICHHS.

5. OmBIT X0JIOCTOTO X0/a TpaHcdopmaTopa.

6. OmnBIT KOPOTKOTO 3aMBIKaHUS TpaHC(hOpMaTopa.

7. BHenHue xapakTepuCTHKA TpaHCPopMaTopa.

8. OHepreruueckas quarpamma Tpanchopmaropa. KITJ]
TpaHchopmaropa.

9. I'pymmsl coenuHeHUS 0OMOTOK TpeXx(da3zHBIX
TpaHC(HOpPMaTOPOB.

10. [TapannensHas pabota TpexdasHbIX TpaHCHOPMATOPOB.

11. ABToTpanchopmaTop.

12. KoHncTpykTHBHAsA cxeMa U YCTPOMCTBO MAlllUH NIEPEMEHHOIO
TOKA.

13. [TpyHIMI BBIIOJIHEHNST MHOTO(a3HBIX 0OMOTOK MaIlNH

MNEPEMCHHOTO TOKaA.

14. Pacyer MarHUTHOMU LieNU MAaIIMHBI IIEPEMEHHOIO TOKA.
15. MJIC oOMOTOK IEpeMEHHOTO TOKA.

16. MarHuTHO€e 1oJj€e MEKTPUIECKOW MAIIMHBI IEPEMEHHOTO
TOKA.

17. ONeKTPOABIKYIINE CUIIBI, HHIYIUPYeMble B 0OMOTKaX

MEPEMCHHOT'O TOKa.

18. Hasnadenwe u IpUHINIT AHCTBUS aCHHXPOHHBIX MAIIHH.
19. VYerpoiicTBo 1 061acTH IPUMEHEHHS AaCHHXPOHHBIX MAIIHH.
20. CxeMa 3aMelleHns] aCHHXPOHHOM MamuHbl. [Tapamerpsl

CX€MBI 3aMELICHHS.
21. PaboTra acHHXpOHHO! MaIIMHBI PH BPAIIAIOIIEMCST POTOPE.
22. OHepreTudeckas JuarpaMma acMHXpOHHOW MamuHbl. KI1J]
ACHHXPOHHOI MallMHBI.

23. ONEeKTPOMAarHUTHBIM MOMEHT aCUHXPOHHOM MalllUHBI.

24. BekropHnas quarpaMma acCMHXPOHHOH MalllUHBL.




25. MexaHuyecKkue XapakTepUCTUKU ACUHXPOHHOIO JIBUTATENLs.
MakcumanbHBIM U TyCKOBON MOMEHT.

26. Paboune xapakTepuCTHKN aCHHXPOHHOTO JBUTATEIIS.

27. ITyck acCMHXpOHHOI'O JABUTraTEs.

28. PerynupoBanue 4acTOThI BpallleHUs] aCHHXPOHHBIX
JIBUTATENEH.

29. I'enepaTopHBIN peXUM aCUHXPOHHOI MalllUHBI.

30. KOHCTpYKTHUBHOE MCIIOJHEHUE CUHXPOHHBIX MAalllUH.
[IpuHUUn EeHCTBUSI CHHXPOHHOM MaIINHbI.

31. MarauTHOe ToJIe CHHXPOHHBIX MAaIlliH IPH X0JIOCTOM XOJe.
XapaKkTepHUCTHKA XOJIOCTOTO XO/a.

32. MarsutHoe nojie CHHXPOHHBIX MallHH NPU Harpyske.
Peaxuun sikopsi.

33. Peakuus sxopsi B HEAIBHOIOJIIOCHON MallluHE

34, Peakuus sxopsi B sIBHONOJIIOCHOW MallllHe.

35. BHenue 1 peryaMpoBoYHble XapaKTEPUCTUKU CHHXPOHHBIX
TeHEepaTopOB.

36. BekTopHBIE IHIarpaMMBl HEIBHOIIOIOCHBIX CHHXPOHHBIX
TeHEpaTOPOB.

37. BekropHble 1uarpaMMsl SIBHOIOJIIOCHBIX CUHXPOHHBIX
TeHEepaTopOB.

38. VcnoBus BKIIOYEHHUSI CHHXPOHHBIX T'€HEPATOPOB Ha
napajulelIbHy0 padoTy ¢ ceTbio. CriocoObl CHHXPOHH3AIHH.

39. PerynupoBanue peakTHBHOII MOUTHOCTH CHHXPOHHOTO
TeHepaTopa, padoTaloIIero mapayuienbHo ceThio. U -00pa3Hbie
XapaKTepUCTUKH.

40. MOILIHOCTb U JIEKTPOMAarHUTHBIA MOMEHT CUHXPOHHOMH
MAIIMHEL. YTI0Bas XapaKTepHCTHKA.

41. [IpuHuMn necTBUsl CUHXPOHHBIX JABUrarenei. BekropHsie
JMarpaMMbl CHHXPOHHOTO JIBUTaTeJsl.

42. VYrinoBasi XapakTepUCTUKa CUHXPOHHBIX JBHUTaTeIICH.

43. Paboune xapakTepuCTHKN CHHXPOHHBIX JBUTAaTENEH.

44. PerynupoBanue 4acTOTHI BpallleHUs] CHHXPOHHBIX
nBurateneil. Ilyck CHHXpOHHOTO IBUTaTeNsl.

45. Y CTpoHCTBO KOJUIEKTOPHBIX MAIIUH [TOCTOSIHHOTO TOKA.
46. OOMOTKH SIKOpSI MAIlIH ITOCTOSIHHOTO TOKA.

47. ITpuunHbl nckpeHust Ha KojulekTope. CrocoObl ymydieHus
KOMMYTAIIIH.

48. [IpuHIMn nefcTBUs MalIMH MMOCTOSIHHOTO TOKa. PexuM -
TeHepaTop.

49. [IpyHIMN OEHCTBUS MaIIMH IMOCTOSSHHOTO TOKa. Pexum -
JIBUTATEIb.

50. PaboTa MalIMH MOCTOSHHOTO TOKA MPU XOJIOCTOM XOJE.
51. [Tosie MamyH MOCTOSIHHOTO TOKa MpY Harpyske. Peakiust
SAKOPSI.

52. Crioco0bl BO30YKICHUST MAIlIMH MTOCTOSTHHOTO TOKA.

53. XapakTepUCTUKH IeHepaTopa MOCTOSHHOTO TOKA.

54. XapaKTepUCTUKU JBUraTessl IOCTOSHHOIO TOKa.

55. Croco0bl peryupoBaHus CKOPOCTH JBHTATENEH
MOCTOSTHHOTO TOKA.

56. Crioco0bl ImycKa ABUraTens MOCTOSHHOTO TOKa.

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 110 TUCHHHIIJIMHE (

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

Kon
paboTsI

Hazpanue
padoTHI

ITpoBepsiemble
UHIUKATOPBI
KOMIIETEHLIUI

Copnep:xaHue pabOTHI




P1 KypcoBoii mpoekt OIIK-3-Y1;0I0IK-3- | KypcoBoil mpoeKT UMEEeT LeNIbI0 03HAKOMHUTE 00yJaIOIMuUX C
B1;IIK-2-Y1;ITIK-2- | coBpeMeHHOW NPAaKTHUKOW W METOIUKOH MPOESKTHUPOBAHHUS

Bl IEKTPUYECKUX MAIIUH.

3agagaMu MPOEKTUPOBAHUS ABIISIOTCA: 00ydeHHE IPUMEHSTh
MOJTy4eHHbIE 3HaHUS TP PELICHUH peajbHOM 3a/1aui; Pa3BUTh HABBIKH
CaMOCTOSITEIEHOM PabOTHl M CAMOCTOSTEIFHOTO MPUHATHS PEIICHHH.
Tema kypcoBoro npoekra: "Pacdyer acHHXpOHHOTO ABUraTesns"
HcxonHble faHHBIE Ha TPOEKTUPOBAHUE BKIIIOYAIOT CIEAYIOLIHE
WCXO/IHBIE IaHHbIE: TUI JIBUTATENs, HOMMHAIbHAS MOIIHOCTb,
HOMHHAJIBFHOE HaPsDKEHNE U 4acTOTa MMUTAIOIIEH CeTH, YHCIIo Tap
nostocoB, KIT/1, ko dunmeHT MOIHOCTH.
PacyerHo-nosIcCHUTENBHAS 3aIIUCKa KYPCOBOTO MPOEKTa JOIHKHA
CoJlepXKaTh:

TUTYynbHBIN TUCT

3agaHue Ha KypCOBOH IPOEKT

CopnepxaHue

Beenenue

PacuerHas gacTh, B KOTOPYIO BXOJIUT:

Br160op rmaBHBIX pazMepoB

Pacuer 3y0110Boi1 30HEI 1 0OMOTKH cTaTopa

Br16op Bo3aymIHoOTO 3230pa

Pacuer potopa

Pacuer marauTHOM cUCTEMBI

Pacuer mapameTpoB nBUTaTeNs 1T HOMHHAIEHOTO PeXuMa
Pacuer noreps B nBUraTene

ITapameTpsl U TaHHBIE XOJIOCTOTO X012

Pacuer pabounx XapakTepuCTHK

Pacder mycKoOBBIX M XapaKTEPUCTHK

3aKiIroueHue

CHuUCOK UCHOIb30BaHHBIX HCTOYHUKOB

ITpunoxenus

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMeHAIMOHHBIN OMIIET IO IUCIMIUIMHE BKIIIOYACT B ce0s 1Ba TEOPETHUECKUX BOIPOCHI M 331a4y 10 TeMaM, H3JI0KEHHBIM B 4
pasnene gannoit PITJ. buiers! xpansrcs Ha Kadenpe U yTBEPXK/ICHBI €€ 3aBEIYIOIIHM.

HpI/IMepLI 3aJla4y Ha OK3aMCH:

3amaua 1. Tpexca3Hblii cunoBoi moHmwxaromuii Tpancdopmarop SHom=1000 kBA, HOMHHANEHOE HANIPSDKEHUE EPBUYHON OOMOTKH
Ulrom=10 kB, HOMHHaTbHOE HampshkeHHe BTopuuHON 00MoTkn U2HoM=0,4 kB, HanpsikeHns: kopotkoro 3ambikanus Uk3=8 %, Tok
xoJocroro xona Ixx=2 %, norepu xonocroro xoxa Pxx=3 kBr, norepu kopotkoro 3ameikanus Px3=10 kBT, cos®2=0,8. Ilepuunas
¥ BTOPHYHAsE OOMOTKH COSTMHEHHI B «3Be31y». Onpenenuts k03 GHUIHESHT TpaHCHOpMaUH U TapaMeTPhl CXEMBI 3aMEIICHHS.

3aznaua 2. /I acHHXPOHHOTO JIBUTaTeNs ¢ ()asHBIM POTOPOM CO CIIEAYIOUIMMH HOMUHAIBHBIMU AaHHBIMH: PHOM=30 kBT;
Unom=380 B; nHOM=725 06/MuHn; [1HOM=71,6 A; r1=0,136 Om; x1=0,225 Owm; 12H0M=74,3 A; E2HOM=257 B; 12=0,0593 Om™m;
x2=0,174 Om; ko3¢ dunnent Tpanchopmanuu HanpsbkeHus ke=1,41 paccunTate ¥ HOCTPOUTH MEXaHUYECKHE U
NEKTPOMEXAHUIECKHE XapPaKTEPHUCTHKU

3amaga 3. [y aCHHXPOHHOTO JBHUTATeNs ¢ (ha3HBIM POTOPOM CO CIEAYIOIINMH HOMHHAIBHBIMU JaHHBIMU: PHOM=22 KBT;
Unom=380 B; nuoM=965 06/mun; [1HoM=55 A; r1=0,19 Om; x1=0,31 Om; [2HOM=61 A; E2HOM=225 B; r2=0,066 OM; x2=0,23 OM;
ko3 dunmeHtT Tpancdopmaryu HanpspkeHust ke=1,6 onpenenyuTh BEIMINHY ITyCKOBOTO COIPOTHBIICHUS ISl 00ECTICUCHUS
HOPMAJIBHBIX YCJIOBHUH ITycka Oe3 Harpy3Ku.

3amava 4. ACHHXPOHHBIN IBUTATENb ¢ (hasHbIM poTopoM Tra MTF412-8 umeet crnenyromire HOMHUHAIbHbIE AaHHbIe: PHOM=26
kBT1; UnomM=380/220 B; nHomM=715 06/mun; r1=0,182 Om; x1=0,313 Om; [2HoM=68 A; E2HOM=266 B; r2=0,095 Om; x2=0,231 Om;
k03¢ dunueHT Tpancopmanuy HanpsoxeHuH ke=2,03. OnpenenuTs BETHYHHBI ITyCKOBBIX CONPOTHBIICHUH 1 OCTPOUTH ITyCKOBYIO
JarpaMmmy JUis mycka B 4 CTYIEHH.

3agaua 5. AcunxpoHHbli nBuratens tuna MTKH211-6 umeer cienyromue napamerpsl: PHoM=11 kBt; UlHoM=380 B; nHom =920
06/Mun; [JHOM=0,82; cos[JrOoM=0,78; r1=0,415 Om; x1=0,467 Om; 12°=0,824 Om; x2'=0,708 Om. Onpenenute noTepu B
HOMHHAJIBHOM PEXHME.

3amada 6. JIBuraTens MOCTOSTHHOTO TOKA C HE3aBUCHMBIM BO30YXKI€HHEM IPUBOUT BO BpallleHHE TObEMHYIO Je0enky. PHOM=25
kBt1; Unom=220 B; [nom=132 A; nHoM=1500 06/muH; Rs cym=0,0828 Om. [TocTpouTh MEXaHUYECKYIO U IIEKTPOMEXAaHUUIECKYIO
XapaKTEPUCTUKU.

3amaua 7. J{nsa gBurartens MOCTOSIHHOTO TOKa ¢ HE3aBUCUMBIM BO30Y)KIEHUEM ¢ HOMUHAIBHBIMH JaHHBIMU: PHOM=9 kBT; UnOoM=220
B; TnHom=48 A; nHom=900 06/muH; Rs cym=0,348 Om. PaccunTaTh mycKOBBIE CONTPOTUBIICHUS JIJIsl HOPMAJIbHBIX YCJIOBUH ITyCKa.




Yucrno cTymneHei BEIOpaTh caMOCTOATEIBHO
ITpuMepsl BONPOCOB U 3ajaHNi KOMIIBIOTEPHOI'O TECTUPOBAHUS

Bpaiuaromiasicst 4acTb JIEKTPOABUTATENS HAa3bIBACTCS:
cTaTop

HHIYKTOP

AKOPb

poTtop

IosicauTe, Ha KaKOM (PU3NIECKOM SBIECHUH OCHOBAH IPHHITUII PaOOTHI HIEKTPOABUTATEN, KAK IPEOOPa30BaTeIIs IMEKTPHICCKOH
SHEPIUU B MEXaHUUYECKYIO

SBJIEHHE B3aUMOJIEHCTBUS TPOBOJHUKOB C TOKOM U MATHUTHOTO MOJIS (IIPaBUIIO «JIEBON PYKH»)

SBJICHHE BO3HIKHOBEHHSI BOKPYT ITPOBOIHMKA C TOKOM MarHHUTHOTO TI0JIA (TIPaBHIIO «OypaBUMKay)

SBJICHHE IEKTPOMAarHUTHON WHAYKITNHU (IIPABIIIO «IIPABOH PYKH»)

IMosicanTe, Ha KakoM (PU3NUECKOM SBICHHH OCHOBAH IIPHHIIHI pabOTHI SIIEKTPUIECKOTO TeHepaTopa, Kak mpeodpa3oBaTes
MEXaHMUYECKOU SHEPIUU B JIEKTPUUECKYIO

SBJIEHHE B3aUMOJICHCTBUS IPOBOJHUKOB C TOKOM U MATHUTHOTO NOJIS (IPaBUIIO «JIEBOH PYKH»)

SIBJICHUE BO3HUKHOBEHHSI BOKPYT IPOBOJHUKA C TOKOM MarHUTHOTO IOJIS (IIPaBUIIO «OypaBUUKa»)

SIBJICHHE IEKTPOMarHUTHOH WHAYKITHHA (IIPABIJIO IIPABOH PYKH»)

[Tosichure, Ha KakoM (PU3MIECKOM SIBICHHMH OCHOBAaH IPUHIUI pabOTHl 0OMOTOK BO30YKICHUS SIIEKTPHIECKUX MAIlIVH,
NpeaHa3HAYeHHBIX IS CO3aHUs MarHUTHBIX IOJIEH

SBJICHHE B3aNMOJICHCTBHUS IPOBOJHNKOB C TOKOM U MAaTHUTHOTO TI0JIS (TIPaBHUIIO «JIEBOH PYKH»)

SBJICHHE BOSHUKHOBEHHsI BOKPYT IIPOBOJIHUKA C TOKOM MarHUTHOTO I0JIs (IPaBHUIIO «OypaBUHKay

SIBJICHUE JIEKTPOMArHUTHOH MHAYKINH (TIPaBHIIO «IIPABOI PyKI»)

YcnoBus napannensHoit paboTsl TpaHC(HOPMAaTOPOB

PaBEHCTBO BTOPUYHBIX HANPSDKEHUH M 4acTOT

HAaXOJUTCS B OJTHOM MOMEIICHUH ¥ OBITh Pa3IMIHON MOIIHOCTH

BTOPHUYHBIC HATIPSDKEHUS PaBHBL, IPHHAUISKAT K OJHOI rpyme, oquHakoBele UXx
onuHakoBble UXX, paBHBIE 110 MOIIHOCTH

ITepeuncnure criocoObI pETYIMPOBKY TOKA B CBAPOYHBIX TpaHchopmaTopax
NU3MCHCHUEM NIEPBUYHOI'O HAIPAKCHUA

WU3MCHCHUSIM YHCJIA BUTKOB BTOPUYHONW OOMOTKH

HU3MCHCHUCM aKTUBHOI'O COIIPOTHUBJICHUA

NU3MCHCHUEM MHAYKTUBHOTO COIIPOTUBJICHUSA

U3MEHEHUEeM EMKOCTHOT'O CONIPOTUBJICHUSA

06IracTh MpIMEHEHHs TpaHCchOopMaTOpa

JUISL U3MEPEHUS] MOIITHOCTU

JUISL ©'3MEHEHHUS] MOIIHOCTH

JUTSL I3MEHEHHS HAIPSDKCHHS

JUISL I3MEHEHHS HAIPSDKEHHS C COXPAHEHUEM 9acTOT
JUISL UI3MEHEHHUS 4acToT

Yem orimyaercst TpanchopmMaTop oT aBToTpaHcopmartopa?
KOJINYECTBOM 0OMOTOK

OTCYTCTBHEM JNIECKTPHUUCCKOM CBSI3H MKy 0OMOTKAMH
TOJ'IHH/IHOf/i JINCTOB MaruuToOIpoOBOQ

MAarHuTHBIM IIOTOKOM

4acTOTOMN

CKOJIBKO CTepiKHEH uMeeT TpexdasHblil TpanchopmaTop?
0oJIuH

JiBa

Tpu

IeCTh

Kaxkyro 3aBUCHMOCTh YCTaHABIIMBACT BHEIIHSAS XapaKTepUCTHKa TpaHcdopmaropa?
U2=f(12)

UL=f(11)

12={(12)

Ul=f(U2)

U2=f(U1)




B pexxnme X010CTOr0O X012 4eMy paBeH TOK B IEPBHYHOIT 00MOTKe TpaHcopmaTopa?
HOMMHAJIEHOMY

50% OoT HOMHUHAJIBHOTO

2-3%0T HOMHHAIEHOTO

TOK OTCYTCTBYET

TOKY BO BTOPUYHOM 0OMOTKE

UYro cocTaBiseT aKTUBHYIO YacTh TpaHChopMaTopa?
MarHUTOINPOBOJ U OOMOTKH

BBOJIHOE YCTPOMCTBO

HepBUYHAS 0OMOTKA

Harpyska

KOpITyC

Ecmu W1 — 4ucino BUTKOB IEpBHYHOI 00MOTKH, @ W2 — 9HCII0O BUTKOB BTOPUYHOH 0OMOTKH, TO TpaHC(HOPMATOP SABISETCS
HOHMKAIOLIUM, KOT/a:

WIi>W2

WIi<w2

WI1+W2=0

WI1=w2

Ecmu W1 — 4ucino BUTKOB MEpBHYHOI 00MOTKH, @ W2 — 9HCII0O BUTKOB BTOPUYHOH 0OMOTKH, TO TpaHC(HOPMATOP SABIAETCA
HOBBIIIAIOINM, KOT/Ia:

WIi>W2

Wi<w2

WI1+W2=0

WI1=w2

Ha xaxom 3akoHE OCHOBaH MPUHIIMII ACHCTBHA TpaHCPOpMaTopa:
3akoH Oma

3akoH Jxoyns-Jlenma

3aKOH 3JIEKTPOMArHUTHON MHAYKIIUN

3akoH Kynona

MarsuTornpoBox TpaHc(hopMaTopa U3TOTOBISAETCS H3:
ATIOMHHUS

3NEKTPOTEXHUUECKON CTaln

MeH

gyryHa

Kakue moTepy MOIIHOCTH B CHJIIOBOM TPaHC(POPMATOPE 3aBHUCAT OT €ro HArpy3KH
MOTEPH C CEPACIHUKE

noTepu B 0OMOTKaX

00a Bua 3aBUCAT

o00a Bua HE 3aBUCSAT

Kakune noTeps MOIIHOCTH B CHJIOBOM TPaHC(POPMATOpPE HE 3aBUCAT OT €r0 HATPY3KU:
MOTEPH C CePACTHUKE

MOTEepH B OOMOTKaX

00a BH1a 3aBUCAT

o0a Bu/Ia HE 3aBUCST

VYkaxure BETHUUHY, KOTOpast ONIpeelsieT MHIYKTUBHOE CONPOTHBRIICHNE TpaHchopMaTopa:
TOK XOJIOCTOI'O X012

MIOTEPHU XOJIOCTOTO XOAa

HaIpsHKEHUE KOPOTKOTO 3aMBIKaHUS

MOTEpU KOPOTKOTO 3aMbIKaHUS

VYKaXuTe BETHMIUHY, KOTOpask ONpeAessieT akTHBHOE COMPOTUBIICHHE TpaHCPOopMaTopa:
TOK XOJIOCTOTO X0/a

MOTEPHU XOJIOCTOTO X0Aa

HaIpPsHKEHUE KOPOTKOTO 3aMbIKaHHUS

MOTEPU KOPOTKOTO 3aMBIKAHUS

VYkakuTe BeNUYKHY, KOTOpast ONPEASNseT HHAYKTHBHYIO IPOBOJAUMOCTB TpaHchopMaTopa:
TOK XOJIOCTOTO X0/1a

MOTEPH XOJIOCTOTO X0J1a

HAIpPSHKCHHE KOPOTKOTO 3aMBIKAHUS




IMOTEPU KOPOTKOI'0 3aMbIKaHUA

Crioco6 coemuHeHUs] 0OMOTOK Tpexda3Horo TpanchopMaTopa U Ga3oBbIi CABHT MEXKYy BEKTOpaMH BEICOKOTO U HH3KOTO
HaMpsDKEHUM BIMSET Ha:

TpyIIy COeTUHEHUs] 0OMOTOK TpaHchopMmaropa

MOTEpH B TpaHCHOpPMATOpE

MAarHUTHbIH TIOTOK B CEpACYHUKE

croco0 peryJMpoBaHus HANPSDKEHHS

YkakuTe BO3MOXHOE YHCIIO TPYIII COSANHEHUSI 0OMOTOK TpaHchopMaTopa:
3

5

10

12

Enununneil n3sMepeHnss MarHUTHOTO MTOTOKA B CEPACYHUKE TpaHCHOopMaTOpa SBISETCS:
Awmrmiep

Beb6ep

Awmrnep/metp

Tecna

Enunnneit n3mMepeHns HaMarHH4UBAOIEH CUIIBI 00MOTOK TpaHC(hOpPMaTOpa SBISETCS:
Awmnep

Bebep

Awmmep/meTp

Tecna

N3menenne ko3 dunueHTa TpaHcHOPMAIUK PErYITUPYyeMOTo TpaHC(hOpPMAaTOpa OCYIIECTBIIIETCS:
U3MCHCHHUECM YHCJIa BUTKOB O6MOTKI/I BBICOKOT'O HaHp}DKeHI/IH

W3MEHEHUEM YHMCIIa BATKOB OOMOTKH HU3KOTO HAIPSKEHHS

N3MCHCHUECM HAMArHM4CHHOCTHU Cep)le‘-lHI/IKa

M3MEHEHHEM CII0C00a COeTUHEHNSI 0OMOTOK

ABToTpaHchopMaTop oTIIMYAETCS OT TpaHchopMaTopa TeM, JTo:
perynupoBaHue TpaHchopMaTopa OCYIIECTBISIETCS aBTOMATHYESCKH
OTJIMYAETCS CIIOCO0 COeMMHEHNS 0OMOTOK

MMeeT MEHBIIINE MOTEPH MOIITHOCTH

MMEETCs AMEKTPHIECKas CBSI3b MEXITy 0OMOTKaMHU

VYkaxure npaBUiIbHOE 3HAYEHUE NTOTEPh MOIHOCTHU B IBYX0OMoTOYHOM Tpanchopmatope 10/0,4 kB Su=160 kBA dPx=0,31 kBT
dPx=2,27 kBT npu ero padote ¢ koapdunuerTom 3arpy3ku k3=0,7:

1,42 kBt

2,58 xBt

2,42 kBt

1,9 kBt

Kakyro 3aBUCHMOCTB YCTaHaBIMBAET CKOPOCTHAS XapaKTEPUCTHKA ACHHXPOHHOTO JBUraTess?
TOKa CTaTOpa OT MOJIE3HOH MOITHOCTH

CKOPOCTH BPAIIEHHUS OT CKOIBKCHHS

TOKa POTOpA OT MOJIE3HOH MOIIHOCTH

HaIPSDKEHUS. OT MOIIHOCTH

HET PaBIIBHOTO OTBETA

Kaxumu napamerpaMu onpeaessitoTcs MyCKOBbIe CBOWCTBA JBUTATENs
3Ha4YE€HUEM ITYyCKOBOT'O TOKa U MOMEHTA

3HaYE€HHEM HOMHMHAJIBHOIO TOKAa K MOMEHTA

CKOJIbKEHUEM U CKOPOCTBIO BpallleHUs

KI1 1 cosP

3HaYE€HHEM HOMHMHAJIBHOI'O TOKA U MOIIIHOCTH

Kak M0XHO U3MEHHTBH CKOPOCTh BPAIEHHs aCHHXPOHHOTO ABUTaTeNs ¢ (ha3HBIM POTOpoM?
MU3MEHEHUEM HaNpsHKEHUs

U3MEHEHUEM 4aCTOThI TOKA pOTOpa

U3MEHEHUEM JABICHUS HA KOHTAKTHBIE KOJIbLA

U3MEHEHUEM COIIPOTHUBIIEHH B LIEIIU POTOPA

HU3MEHEHUEM HallpaBlIeHUs TOKA

MoxeT T poTOp aCUHXPOHHOTO JABUTATENs BPAIlaThCsl CHHXPOHHO C MATHUTHBIM II0JIEM cTaTopa?




MOXeET
HE MOKET

MOXeET, 0e3 Harpy3KH

MOXET IIPH HU3KHUX 000pOTax
MOJKET IIPH HU3KHUX 4acTOTax

ACWHXPOHHBIH ABHUTATETh Ha3bIBACTCS AaCHHXPOHHBIM H3-3a HECOBIIAIEHH CKOPOCTEH BpaIleHHs:
MarHUTHOTO MOJISI CTaTOPa ¥ MarHUTHOTO TIOJISL POTOPA

pOTOpa M €ro MarHUTHOTO TIOJIS

POTOpa M MarHUTHOTO TOJIS CTaTopa

CTaTropa U poTopa

Eciu HOMUHAIBHAS YaCTOTa BpAIlCHHUs aCHHXPOHHOTO aBUraTesns nHoM=1420 06/MHH, TO YaCTOTa BpAIllEHHS MATHUTHOTO MOJIS
COCTABIISET:

3000 o06/mMunH

600 06/MuH

1500 06/MuH

750 06/MuH

HBI/IFaTeJ'IL C (1)3.3HLIM POTOPOM OTIIMYACTCA OT ABUIATCIIA C KOPOTKO3AMKHYTBIM POTOPOM
HAJINYMEM KOHTAKTHBIX KOJICI] U HICTOK

HAJIWYXECM I1a30B I OXJIAXKICHUA

YHCJIOM KaTyUICK cTaTopa

CXEMOM MOAKITIOUCHUS 00MOTKH craTropa

HamnpagieHue BpaleHusl MAarHUTHOTO MOJISI ACHHXPOHHOTO JIBUTrATEIsl 3aBUCUT OT:
HOopsiIKa YepeoBaHus (a3 HaIPsDKEHUS cTaTopa

BEJIMYHMHBI TTOJIBOTUMOTO TOKA

BEJTUYMHBI TIOBOAUMOTIO HAMIPSKCHUS

YaCTOTHI MUTAIOLICH ceTh

MakcumanbHasi 4acToTa BpalleHUs MarHUTHOTO TI0JIsI aCHHXPOHHOTO JBUTATENs PHU MpoMbllLieHHOH yactote 50 I’ cocTaBser
1000 o6/Mun
6000 06/MuH
1500 06/MuH
3000 o06/mMunH

Jnist co3maHms Bpamaronierocss MAarHUTHOTO TOJISI aCHHXPOHHOTO JIBUTATENsT HeOOXOIUMBI CIICTYIOIINE YCIIOBHS:
HaJIYHe OHOW OOMOTKH U BKITFOUCHUS €€ B CeTh IEPEMEHHOT0 TOKa

MPOCTPAHCTBEHHBIN CIABUT TPeX 0OMOTOK U (pa30BbIil CABUT IIEPEMEHHBIX TOKOB B HUX

HPOCTPAHCTBEHHBIH CABUT TPeX OOMOTOK M BKIIOUEHHE UX B IIEIb IIOCTOSHHOTO TOKa

BKJIIOYECHIE OOMOTKH CTaTOPa B CETh TPeX(ha3HOTO TOKA, & POTOPA B IIENb MOCTOSHHOTO TOKA

I1pu mycke aCHHXPOHHOT'O JIBUTATEIS IEPEKIIOUCHUEM CTaTOPHON 0OMOTKH €O 3BE3/IbI HA TPEYrOJIbHUK ITYCKOBOH MOMEHT IO
CPaBHEHMIO C MOMEHTOM IIpU NPSIMOM ITyCKE IIPHU OJIMHAKOBOM HANPSKEHUH CETH:

YMEHBILIUTCA B pa3a

YBEJIUUUTCSA B pa3a

YMEHBIINTCA B 3 pa3a

YMEHBIIUTCA B 2 pa3a

Harpysky acCHHXpOHHOTO reHepaTopa, padoTaIOIIEro NapauieibHO ¢ CEThI0 MOYKHO YBEIUYUTh:
YBEITMYCHUEM YaCcTOTHI BPAIICHHSI TPUBOJHOTO JBUTATEIIS

YMEHBIIICHHEM YacTOTHI BPAIIECHHsI TPUBOJIHOTO JBUTATEIS

OTKJIFOUYCHHEM TIPUBOIHOTO [BUIATEIS

YMEHBIIICHAEM HaIPSHKCHHS CETH

O6MOTKa BO30OYKIECHUS, PACTIONIOKEHHAsI HA POTOPE CHHXPOHHOW MAIIMHBI, MOJKITI0OYAETCS K HICTOUHUKY:
MOCTOSTHHOTO TOKa

MPSIMOYTOJIEHBIX UMITYJIECOB

Tpex(pazHOTO HANPSKEHHS

0HO(ha3HOTO CHHYCOUIANIBEHOTO TOKA

OO6MoTKa cTaTopa CHHXPOHHOT'O JABUTATCIIA MOAKIIOYACTCA K UICTOYHUKY:
HOCTOSIHHOTO TOKa

HPSIMOYTOJIBHBIX HMITYJIECOB

Tpex(pa3zHOTO HANPSKECHUS

01HO(a3HOTO CHHYCOUAANBHOTO TOKa




YkakuTe HEBEPHOE YTBEPHKICHUE O XapaKTEPUCTUKE CHHXPOHHOH MAIIHHBI:

Y CHHXPOHHOW MAIlIMHBI YaCTOTA BPALIEHUS HE 3aBUCHT OT YAaCTOTHI TOKA C CETH

00MOTKa BO30YKICHHUS TUTACTCS IIOCTOSTHHBIM TOKOM U pacIiojioXKeHa Ha poTope

poTOop OBIBaET HESIBHOTIOIIOCHBIM (TypOOTEHEPATOP) U SIBHOIIOJIIOCHBIM (THAPOTEHEPATOP)
CKOPOCTb BpAIEHHs] POTOPA COBNA/AET CO CKOPOCTBIO BPALICHHS MO

YeM OTIIHYACTCS TEHEPATOP MOCTOSHHOTO TOKA OT JBUIaTes sl IOCTOSIHHOTO TOKa?
BHEIIHUM BHJIOM

OTCYTCTBHEM KOJIIIEKTOP

00MOTKaMH SIKOPS

JIBUTATEIb OTPEOIISIET SHEPTUIO a FeHepaTop BbIpabaThIBaeT

JIBUTaTeNb HE IMEET JOTOIHUTEIBHBIX TTOIFOCOB

B yem 0coOeHHOCTS ITycKa IBUTATENS TIOCTOSTHHOTO TOKA

B POTOPHYIO LIeNb HEOOX0AUMO BKIIOUUTH 100AaBOYHOE CONMPOTHBIICHNE
HaMpsHKEHUE €ro MOCTOSHHO MOBBIIIACTCS

JIBUTATEIh MPEIBAPUTEILHO HEOOXOIUMO TIPUBECTH B JIBHIKCHHEC

Ha BpeMsI ITyCKa OTKITIOYUTH MIETOUYHBIA MEXaHU3M

Ha BpeMs MyCKa OTKIIOYUTH 0OMOTKY BO30YKAEHUS

Hasnauenue TaxoreHeparopa HOCTOSHHOTO TOKa

Jutst reaepuposanus DJ]C Manoil BeTUuuHEI

JUISL U3MEPEHUSI DIIEKTPUIECKUX CUTHAJIOB

JUTS I3MEPEHNS YacTOTHI BPAIICHHUS 110 BEJTMYMHE BEIXOHOTO HATIPSIKEHHS
JUIS I3MEPEHNUS TTapaMeTPOB JBHTraTeNeH

JUISl TEHEPUPOBAHUS IIEPEMEHHOT0 TOKa

Kakoe BustHIE OKa3bIBaeT peakiys sIKOPS Ha paboTy CHHXPOHHOHW MaIIvHBI?
YXYZALIaeT CBOMCTBA MalllUHbI

HE OKa3bIBaeT BIUSHUE

yIydllaeT KauecTBa MallMHbI

BEJIET K NIEPErpeBy

YBEITMYHBAET OOOPOTHI

Ha3HaueHune CHHXpPOHHOTO KOMIIEHCATOpa
JUIS TOTpeOIIeHn T peaKTUBHON MOITHOCTH
JUISl KOMIIEHCHPOBAHUS aKTHBHOH MOILHOCTH
Ul TEHEPUPOBAHNUS PEAKTUBHOM MOIIIHOCTH
JUIs NOBBIILIEHUS HANPSDKEHUS B CETU

JUISl TeHepUPOBaHNS aKTUBHON MOILTHOCTU

Peakius sskopst CHHXpOHHOTO TeHepaTopa, paboTaromero Ha YMCTO aKTUBHYIO HarPY3KY, SIBISETCS:
MIPOJ10JIbHO-HAMarHUUMBaOLIEH

MOTEepPEeYHON

MPOJI0JIbHO-Pa3MarHMYNBAIOIIEH

MoTepeyHO—HaMarHUYMBaroLIeH

Jnst obecrieueHus ITOCTOSTHCTBA HAPSDKEHHSI TOK BO30YX/ICHHUSI CHHXPOHHOTO TeHepaTopa MpH yBEINYCHUH aKTHBHO-HHYKTHBHON
HArpy3KH CIETyeT:

YMEHbIIATh

YBEIMYHMBATh

OCTaBJIATh NOCTOSIHHBIM

YBEIMYHMBATH HACTOJIBKO K€, KaK U IIPY YUCTO aKTUBHOU HArpy3Ke

PerynmupoBaHie akTHBHOI MOIITHOCTH CHHXPOHHOTO TeHepaTopa, padoTAaIOIIEro napauielIsHO ¢ MOIIHON CEThIO, TIPOBOIUTCS:
M3MEHEHHEM TOKa BO30YXKICHHUS reHepaTropa

W3MEHEHHEeM MOMEHTA MPUBOJIHOTO JIBUTATENS

W3MCHCHUEM HaNPSHKCHHS

H3MeHeHueM K03 GUIeHTa MOIITHOCTH

PerynupoBaHue peakTHBHOW MOILIIHOCTH CHHXPOHHOTO FeHepaTopa, paboTarolIero napajuielibHO C MOIIHO CEeThbI0, TPOBOIUTCSL:
M3MEHEHHEM TOKa BO30y)KIEHHUS reHepaTopa

M3MEHEHHEM MOMEHTA IIPOBOIHOTO JIBUTATEIIS

U3MEHCHUEM HaNpsHKEHUS

W3MEHEHNEM YacTOThI BPAILIEHHS IIPUBOIHOTO JIBUTATEIIS

[Ipu acHEXPOHHOM ITyCKE CHHXPOHHOTO ABHUTATEsI 0OMOTKY BO30YKICHUS:
OCTaBJIAIOT Pa30MKHYTOM;




3aMBIKalOT Ha conpoTuBieHue B 10 pa3 6oibiie COMPOTUBIECHHUS 0OMOTKH BO30OYKACHUS
3aMBIKAIOT HAKOPOTKO
3aMBIKAIOT Ha COMPOTHBIECHHE B 50 pa3 OOIbIIIe CONPOTHBICHUS OOMOTKH BO30YKICHHS

DJEeKTPOMarHUTHBII MOMEHT CHHXPOHHOTO JABHUIATENs CO3/1aeTCA:
WHIYKTUBHOM COCTABJISIONICH TOKA, IKOPS

MTOJIHBIM TOKOM

AKTUBHOM COCTAaBJISIOIIEH TOK

€MKOCTHOU COCTaBJISIONICH TOKa

Uro MOHUMAETCs MOJ PEaKIUeil SKOpsi CHHXPOHHOW MAIINHBI?
BO3/IeHiCTBHE MarHUTHOTO TI0JI1 pOTOpa Ha TOK CTaTopa
BoszeiictBrue MJIC poTopa Ha MarHUTHOE IOJIE CTATOpa
BO3JICHCTBHE MarHUTHOTO TI0JIS1 CTaTOPa HA TOK BO30OYXKIICHUS
Bo3zeiictBue MJIC craTopa Ha MarHUTHOE HOJIE pOTOpa

Kakas yactp CHHXpOHHOﬁ MaIlllMHbI HAa3bIBACTCA ﬂKOpCM?

porop

MAaromTonpoBoj

3TOT TEPMHH UCTOJB3YIOT TOJBKO B MAlIMHAX MIOCTOSIHHOTO TOKa
crarop

KakoBa yacTora nuTaroiiei ceTr, eClid POTOP CHHXPOHHOMN MAIIMHBI C JBYMS IIaPaMH HOJIFOCOB BPAIIAeTCsi CO CKOPOCThio 6000
00/Mun?

100

50

250

200

150

Ot uero 3aBucut KIIJI anexkrpuyeckoil MamuHe!?
OT MEPBUYHOIO HAIPSKECHUS

OT BEITMYMHBI TIOTEPH B CTAIIU U MEAU

OT BEITMYHHBI CKOJIBKEHHS

OT CKOPOCTH BpalIECHUs

OT HaIpaBJICHUs BPAILEHUs

J1J1s1 9ero CIy>KUT KOJUIEKTOP B MaIllHAX TIOCTOSTHHOTO ToKa? J{JIs KperieHnst 0OMOTOK pOTOp
JUTS BBITIPSIMIICHUS] TIEPEMEHHOTO TOK

JUTSL KOHTAKTa CO MIETOYHBIM MEXaHU3MOM.

JUISL COCTMHEHUS] POTOPHOM U CTAaTOPHOH OOMOTKH.

JUTS ISHTPOBKH SIKOPST

SIxopeM Ha3bIBaeTCH:

BpALAIOIIAsICS] YacTh 3JIEKTPHUUECKON MALIMHBL

4acTh AIEKTPUUECKON MAIIMHEI, B 00MOTKE KOTOpoit HaBomutcs DJ1C

9acTh 2JEKTPHUUECKON MalIMHBI, 00MOTKa KOTOPOH cO37aeT OCHOBHOM MarHUTHBII MOTOK
HETO/IBMYKHAS YACTh IEKTPUYECKOI MaITMHBI

HNunyxropoM Ha3bIBaeTCs:

Bpallaromascs 4acTb 31EeKTPUUECKOIl MallMHBI

4acTh AJICKTPUIECKON MAITUHBI, B 00MOTKE KOTOpoit HaBomutcs DJ1C

4acTh AEKTPUIECKON MAIINHEI, 0OMOTKa KOTOPOH CO31aeT OCHOBHOW MAarHUTHBIN IMTOTOK
HEIO/BIDKHAS YaCTh IEKTPUUECKOM MalTHHBI

OCHOBHOM MarHUTHBIN MOTOK MAaIIMHBI [IOCTOSTHHOTO TOKa CO3A€TCs:

00MOTKOH BO30YXIE€HUS 0OMOTKOH SKOPS

00MOTKOM J00OaBOYHBIX IMOJIIOCOB KOMIIEHCAITMOHHOM 0OMOTKOM

OCHOBHOfI MaFHHTHBIﬁ MOTOK MAalllMHbI ITOCTOSTHHOTO TOKA PETYJINPYCTCA U3MCHCHUCM
TOKa HKOpH COHpOTI/IBJ'IeHI/IS[ e ﬂKOp}I

TOKa BO30Y)KJIEHHUS TOJISIPHOCTH HANIPSKEHUS

[[{eTo4HO-KOJIIEKTOPHBIN y3€J1 reHepaTopa MOCTOSTHHOTO TOKA CIIY>KUT JIJIS:
Beimpsamienus OJC

noBbieHus KITJ] ManiHb

MO/1JIep>KaHuUs HAMPaBJICHUS U BRIPAaBHUBAHUS BEIMYMHBI MOMEHTA
MoA/Iep>KaHus MOJISIPHOCTH U BHIPABHUBAHUS BEJTMUMHBI HANIPSKEHUS




Uro Takoe 00paTUMOCTh MAIIUH TOCTOSTHHOTO TOKa?

MOXET BpaLIaThCs B JIIOOYIO CTOPOHY

MOJKeT paboTaTh Ha JIFOOOM TOKE

MOXeT paboTaTh KaK TeHePaTOPHOM, TaK U B JBUTATEIBHOM PEKUME
MOJKeT paboTaTh Ha TI000M HaNpsHKEHUH

MOJKeET paboTaTh Ha JH00H MOITHOCTH

B reneparope MOCTOSIHHOTO TOKa HE3aBUCHMOTO BO30YXKACHHUS IIPH IIETKAX, YCTAHOBJICHHBIX M0 JINHUU T€OMETPUUECKOM HeHTpany,
HPH HOCTOSIHHBIX TOKE BO30YX/ICHHSI M CKOPOCTH BPAIICHHUS IPHUBOJIHOTO JIBUIATENS HAIPSDKEHHUE PH POCTE TOKA SIKOPSI:
YMEHbBILIAETCS;

YBEIUYHMBAETCS;

OCTAaeTCs NOCTOSIHHBIM;

HECKOJIBKO YBEJIMYUBACTCA.

I[O6aBO‘-IHI)I€ TOJIIOCAa B I€HEPATOPE MMOCTOAHHOTO TOKA CTABAT JJIA:
YBEIUYCHHA TOPMO3HOI'O MOMEHTA,

YIy4II€HHUs KOMMYTalluu,

YMCHBIIECHUS METAJNIOEMKOCTH,

JUIA TIOMOIIIU I''TAaBHBIM ITOJIFOCaM.

I‘IaCTOTa BpaHIeHI/ISI JBUTaTECII ITIOCTOSIHHOI'O TOKA HapannenLHoro 13036y>1<11eH1/151 HpI/I yMeHI)IHeHI/II/I MArduTHOI'O IIOTOKaA.
YBEIIMYMBACTCS,

0CTaeTCs MOCTOSTHHOM;

yMCHLH_IaeTCSI;

OCTAETCS MOYTH NOCTOSHHOM.

YacToTa BpaImeHUs JBUTATENS TOCTOSHHOTO TOKA MTapajlIeIbHOTO BO3OYKACHHS TIPH YBEIHYCHIH COIPOTUBIICHHUS, BKIIOYCHHOTO B
SIKOPHYIO LIETIb:

YBEIMYHMBACTCS;

0CTaeTCsl MOCTOSTHHOM;

YMEHbILIAETCS;

J00aBOYHOE CONPOTHUBIICHHE HE BIHACT Ha YaCTOTY BPAIICHHS

VYKaxute crocoOb! yaydIIeHHs] KOMMYTallUHi B MalllMHAaX MOCTOSIHHOTO TOKa
BKJIIOUEHHUE 100aBOYHOTO PE3UCTOPA B LETb SKOPS

HIpUMEHEHHUE CIIEIHAIBHBIX CXeM OOMOTKH SIKOPS

IIPUMEHEHHUE HIETOK C IOBBIIIECHHBIM IIEPEXOIHBIM COIIPOTUBIECHUEM
pUMEHEHHE T00aBOYHBIX MOJTFOCOB

YCTaHOBKA IIETOK Ha (pU3MUECcKy0 HEHTpah




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 oneHHBaHUS OTBETA HA SK3aMCHE

O1eHKa «OTJIMIHOY» BBICTABIIACTCS, KOT/Ia O0YJAIOIIMNACS TEMOHCTPUPYET CUCTEMHBIC TEOPETHUECKHIE 3HAHMS, BIIAICET
TEPMUHOJIOTHEH, JIeNlaeT apryMEHTHPOBaHHBIE BEIBOIBI M 000OIIEHNS, TPUBOAUT MPUMEPHI, IIOKA3bIBAET CBOOOHOE BIaJICHHUE
MOHOJIOTHYECKOM PeYbi0 U CIOCOOHOCTH OBICTPO PEArkpoOBaTh HA YTOUYHSIOIINE BOIIPOCHL.

Or1eHKa «XOPOIIOY» BEICTABIACTCS, KOT1a 00yJaIOIIUics IEMOHCTPUPYET IIPOYHBIC TEOPETHUCCKUE 3HAHUS, BIIaIeeT
TEPMHUHOJIOTHEH, JIeNlaeT apryMEHTHPOBAaHHBIE BRIBOJIBI M 000OIICHNUS, IPUBOJAMUT MPUMEPHI, HO TIPH STOM JICIAaeT HECYIECTBEHHbBIS
OIIMOKH, KOTOPBIE OBICTPO UCTIPABIISIET CAMOCTOSITENBHO HIIH MIPHU HE3HAYUTEIHHON KOPPEKIIUU IPETIOAaBaTENEM.

O1leHKa «yJOBIECTBOPUTEIBHOY» BBICTABILSICTCS, KOTIa 00YYaIOIIUIACS HENTyOOKHE TEOPETUICCKHE 3HAHUS, TPOSIBIISET cl1abo
c(hopMHUPOBaHHBIC HABBIKK aHAITN3a SIBIICHUN M MTPOIECCOB, HEMOCTATOYHOE YMEHUE JIeTIaTh apryMEHTHPOBAHHBIC BHIBOIBI
MIPUBOJIUTH MIPUMEPHI, MOKA3BIBAET HE JOCTATOYHO CBOOOTHOE BIIa/ICHHE TEPMUHOIOTHUEH, JIOTHIHOCTEIO U TTOCIIEI0BATEIHHOCTHIO
U3JI0KCHUS, JIeaeT OLUIMOKH, KOTOPBIC MOXKET UCIIPABUTH TOJIBKO MPH KOPPEKIUH MPEIOAaBaTEICM.

O1eHKa «HEYIOBICTBOPHUTEIHHOY BBICTABIICTCS, KOT/Ia 00YJAIOIINICS JEMOHCTPUPYET HE3HAHHE TEOPETHUECKAX OCHOB TIPEMETa,
HE YMeeT JIeIaTh apryMEHTHPOBAaHHBIE BEIBOJIBI M IPHBOINUTE IIPUMEPHI, HE BIIAJICET TEPMUHOJIOTHEH, IPOSBIIIET OTCYTCTBUE
JIOTHYHOCTH U TIOCJIE0BATENFHOCTHIO H3JI0KEHHS, IeTaeT OMIMOKHN, KOTOPBIE HE MOXKET HCIPAaBUTh JTaXKe MPU KOPPEKIIHU
MperoiaBaTelieM.

[TpoxokIeHre KOHTPOJIEHOTO MEPOTIPHSITHS IO C/Iadye IK3aMEHa CYMTACTCSI BBIMIOJIHEHHBIM YCIICIITHO, €CJIH TIPU €T0 OIICHUBAHUT
MOJTy4eHa OIICHKA HE HIDKE «YIOBJIECTBOPUTEIHHON.

IIpu noBeaeHuH 3Kk3aMeHa B (HOpME KOMITBIOTEPHOTO TECTUPOBAHUS KPUTCPHUAMH OLICHKHU SIBIISTFOTCS:

«oTinu4yHO»: nosydenue ot 70 1o 100 % 6amioB 1o TeCTy NPH BHINOJIHEHUU TECTA 3a PETJIAMEHTUPOBAaHHOE BPeMs

«XOpoIoy: morydeHue oT 51 10 69 % 0ayuIoB 1Mo TECTY NMPH BHIITOJIHEHUN TECTA 32 PETJIAMEHTUPOBAHHOE BPEeMs
«YIOBIETBOPHUTENBHOY: ToydeHue oT 31 10 50 % GayioB mo TecTy MpH BHIMOJIHEHHH TECTa 32 PETIAMEHTHPOBAHHOE BpeMs
«HEYAOBJIETBOPUTEILHOY: NoydeHHe Hike 30 % 0ansioB Mo TECTy NP BBHIIOJHEHUH TECTa 33 PEriIaMEeHTHPOBAHHOE BpeMst

6. YHEBHO-METOANWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBHUTEIN 3arnaBue bubmoreka UznarenbcTBO, TOM, 311. aapec
JI1.1 | Konsinos MN.IL DNEKTPUYECKUE MALTUHBI : Mockga: FOpaiir, 2012,
y4eOHHUK JUTs OaKalaBpOB
JI1.2 | Kynossu B.B. OCHOBBI Hosocubupck: HI'TY, 2014,
9NEKTPOMEXAaHUYECKOTO http://biblioclub.ru/index.php?
peoOpa3oBaHus SHEPTUH : page=book&id=435979
y4eOHUK
6.1.2. Jlono/HUTEIbLHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natenscTBO, rOJ, 3I1. aapec
JI2.1 | Kombrnos M.I1. DJEeKTpUYECKUE MALTHHBIL: Mocksa: Bricmias mikoia, 2006,
yueOHUK
JI2.2 | Kanman M.M. DNEKTPUUYECKUE MALTUHBI: Mocksa: Breicir. mkoia, 1983,

y4eOHUK




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI2.3 |B.M. UrnatoBuy, OnexTpuuecKue MalIHHbIL 1 Tomck : M3natenscTBo Tomckoro
III.C. Poii3 TpaHchopMaTophl: yueOHOe MOJUTEXHUYECKOTO YHUBepcuTera, 2013,
nocooue http://biblioclub.ru/index.php?
page=book&id=442095
JI2.4 | IlapamoHoBa B. DONeKTprUUecKre MaIIHHHI Mocksa : Annbraup MI'ABT, 2014,
cOOpHHUK 3a/1a4 http://biblioclub.ru/index.php?
page=book&id=430516
JI2.5 |B.S.becnanos, DNEKTPUYECKUE MALTUHBI: Mockga: Akanemus, 2010,
H.®.Kotenenen yueOHOe ocobue
JI2.6 |Carrapos P. P., DNEKTPUYECKUE MAITHBI B Mocksa: Undpa-Unxenepus, 2024,
Teperynos T. P., puMepax U 3a7adax
Banees A. P. : yueOHOE mocooue
6.1.3. MeTtoanueckue pa3padoTKu
ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. agpec
JI3.1 |M.H. [laBb1akuH, DNEKTPOTEXHUKA U H® HUTY «MHUCuCy», 2013,
C.H.backoB anexTpoHuka: JlabopaTopHsIi http://elibrary.misis.ru; www.nf.misis.ru
OPAKTHKyM
JI3.2 | Cocr. P.E.Maxupuna |HccrnenoBanue craTHU4ECKUX Opck: OI'TH, 2002,
XapaKTEePUCTUK JIBUTATEIIS
MOCTOSTHHOTO TOKa
HE3aBUCHMOTO BO30YKACHHUS:
METOIUYECKE YKa3aHHs K
BBIMOJIHEHHIO J1A00paTOPHO#
paboTsI
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKALUOHHOH ceTu « AHTepHeT»
31 |LMS MOODLE H® HUTY "MUCHUC" http://moodle-nf.misis.ru/
6.3 IlepeyeHb MporpaMMHOro odecneyeHus
.1 [MATLAB & Simulink
I1.2 |Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.3 |Mathcad 14.0 University Classroom Perpetual
1.4 |SimInTech
I1.5 |Scilab
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JaHHBIX
U.1 |http://elmech.mpei.ac.ru/em/index.html - 2IeKTPOHHBIN yIEOHHK «DIESKTPUICCKUEC MAIITTHBD)
o http://www.center.eneral.ru/products.html — nmpoaykuus 3aBoioB Poccun, mpou3BOASIIIUX dTEKTPHUUECKHE MAILTUHEI 1
) TpaHCHOPMATOPEI
N.3 |https://www.electromechanics.ru - caidt "DnekrpomexaHuka"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

Haznauenue

OcHarieHnne




101 VYueOHas 1abopaTOpus EKTPOTEXHUKH H
SIEKTPOIPUBOJIA

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

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

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

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

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

8. METOAUMYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

B npouecce n3ydeHns AUCHUILTHHEI BBIAEISIOT B BUA CAMOCTOSTENbHON pabOTHL: ayTUTOpHAs U BHEAYAUTOPHAs. AyTUTOpHAs
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 TIPEAEIax BPEMEHH, OTBEJCHHOTO Ha 00s3aTebHbIC YUCOHbIC 3aHATHSA 110 IUCIUIINHE HA IPAKTHYECKUX ,

1a00paTOPHBIX 3aHATHSIX.




