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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 o4Has
OO0mast TpyI0EMKOCTh 6 3ET
YacoB 1o yueOHOMY ITaHy 216 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: JK3aMeH 4
ayJIUTOPHBIE 3AHATUSL 95 KypCOBO#i POeKT 4
camocCTosATeNNbHas paboTa 94
4acoB Ha KOHTPOJIb 27

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 4(2.2)
Kypce>) Hroro
Henens 20
Bun 3anaruii i | PO | VI PII

Jlexun 38 (38 |38 |38
JlabopaTopHsbie 19 |19 |19 |19
IIpakrudeckue 38 (38 |38 (38
B Tom uncne uHT. 29 (29 129 |29
Uroro ayn. 95 195 |95 (95
KonraxtHas padoTa 95 95 |95 [95
Cawm. pabota 94 (94 |94 |94
Yacel Ha KOHTPOJIb 27 127 |27 |27
HUrtoro 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 DnexTposHepreTrka u 31eKkTporexHuka, 13.03.02 24 DnexrposHeprernka u anexrporexHuka [IpOIMTuA.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 12.03.2025 1., 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 OOIHOCTh PA3JINYHBIX MEKTPUUECKUX MAIINH, TEOPUIO U KOHCTPYKIIMU OT/ENbHBIX BUJIOB
SNEKTPUIECKIX MAIIHH.

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

2.2.2 | CunoBas 31E€KTpOHHKA

2.2.3 | Teopus aBTOMaTHYECKOTO yIIPABICHUS

2.2.4 | DneKkTpuYecKHe U JIEKTPOHHBIC annapaThl

2.2.5 | DHepreTHyecKUil MCHEHKMEHT

2.2.6 | OOuias sHepreTUKa

2.2.7 |IIpou3BOICTBEHHAs MPAKTHKA

2.2.8 | Teopust 31eKTpONPHUBOIA

2.2.9 |IIpoexkTupoBaHHE MEKTPOTEXHUIECKUX YCTPOUCTB

2.2.10 |CucreMsl ypaBiaeHUs MEKTPOIPUBOIOB

2.2.11 | ABTomatu3anus TEXHOJIOTHUYECKUX MPOIIECCOB

2.2.12 | ABTOMaTH3UPOBAHHBIN 371EKTPOIPUBOJL TUIIOBBIX IPOU3BOACTBEHHBIX MEXAHU3MOB

2.2.13 |IloaroToBka K mpOLEIype 3alIUTHI U 3aIUTA BHITYCKHON KBATH()UKAINOHHON padoTHI

2.2.14 |IlpenaumioMHasl IpaKTHUKa

2.2.15 |IIpoMBILIUIEHHBIE CETH

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

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMBbI JJIEKTPONPHUBOAA U ABTOMATU3MPOBAHHbIE CHCTEMbI YIIPABJIEHHS €
HCIO0JIb30BAHNEM HM(PPOBHIX TEXHOJIOTHI

3HaTh:

TIK-2-31 ocoGeHHOCTH KOHCTPYKIMH, YPAaBHEHUS, CXEMBI 3aMEILLCHUS U XapaKTePUCTUKU Pa3IMYHBIX HIEKTPUUECKUX JABUTraTeNei

OIIK-3: CriocodeH ocylecTBISITh MOETHPOBAHNE, AHAJIU3 M IKCIIEPUMEHTHI B IeJIAX MPOBEIEHHS 1€TAJIBHOTO
HCCJIeIOBAHNS JJIs1 PellieHUs 3a1a4 B MpodeccHoOHAIbHOH 00,1aCTH, HCMOJIb30BATH METOIbI AHAJIN3Aa H MOeTMPOBAHUS
JJIEKTPUYECKHUX Lienell U JIeKTPUYEeCKUX MAIMH

3HaTb:

OIIK-3-31 mpuHIMI AEHCTBUS COBPEMEHHBIX TUIIOB AJIEKTPUUECKUX MALIUH

IK-2: Cnocobden MPOEKTUPOBATH CUCTEMbI JICKTPONMPUBO/JIAa U ABTOMATU3UPOBAHHLIC CUCTEMbI YIIPABJIECHUA C
HCII0JIb30BAHUEM lll/lq)pOB])IX TEeXHOJIOTHii

YMmerb:

[IK-2-Y1 o6pabaTeIBaTh pe3yabTaThl SKCIEPUMEHTATBHBIX UCCIECTOBAHMUI C IENBIO MOCTPOCHMUSI OCHOBHBIX XapPaKTEPHCTHK
JNEKTPUUYECKUX MAIIUH U TPaHC(HOPMATOPOB

OIIK-3: CnocodeH OCyHIE€CTBJIATH MOACJIUPOBAHUE, AHAJIU3 U IKCIIEPUMEHTHI B LEJIAX ITPOBEACHUA A€TAJTBHOIO
HCCJICA0OBAHNA VIS PCIICHUA 3a1a4 B IIpO(l)eCCHOHaJIbHOﬁ OﬁﬂaCTl/l, HCII0Jb30BATH METO/AbI AHAJIHW3Aa U MOACTHPOBAHUA
JIEKTPHUYECKUX nenei u AICKTPUYECKUX MAIINH

YMmerhb:

OIIK-3-Y1 cocTaBnsaTh NpOCTEHIINE KOHCTPYKTHBHBIC U AIEKTPHYCCKUE CXEMBI 3aMEIICHHS IEKTPUUSCKAX MAIINH U
TpaHc(opMaTopoB

IIK-2: Cnioco6eH NpoeKTHPOBATH CHCTEMbI JIEKTPONPHUBOAA U ABTOMATH3MPOBAHHbIE CUCTEMBbI YIIPABJIEHHS C
HCNO/Ib30BaHUeM HU(POBLIX TEXHOJIOTHIH




Baanernb:

[IK-2-B1 MeToankamMu ONTUMHU3ALUH IPU IPOSKTUPOBAHUH 3IEKTPUUECKUX MAITHH

OIIK-3: Cnoco6en OCyHIECTBJIATH MOACIUPOBAHUE, AHAJINU3 H IKCIIEPUMEHTHI B LEJIAX ITPOBEACHUA A€TAJTBHOIO
HCCJICA0OBAHNA VI PCIICHUA 3a1a4 B IIpO(beCCI/lOHaJIbHOﬁ OﬁﬂaCTl/l, HCIO0Jb30BATH METO/AbI AHAJINW3Aa 1 MOACTHPOBAHUA
ICEKTPHICCKHUX nenei u AICKTPUYECKUX MAIINH

Baanernb:

OIIK-3-B1 HaBbIKaMH 3JI€MEHTAPHBIX PACUETOB M UCCIIEIOBAHMS SIEKTPUIECKUX MAIIUH

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /B 3aHATHS/ / Kypc HHIMKATOPbI H 31 sieMble
KOMIeTeHIUi pecypcsbl padoTsl
Pa3nen 1. Beenenne,
OCHOBHbIE IOHSATHUS

1.1 Ponb 3neKTpuUecKuX MallyH. 4 3 OIIK-3-31 IIK- J1.1 KMILK P1
OO01me Bopochl 2-31 JI1.2J12.1 M2
npeoOpa3oBaHus J12.2
JNIEKTPOMEXAHUYECKOTO JI2.3713.1
npeoOpa3oBaHus 21
sHepru. /JIex/

1.2 N3ydeHune cxeM 0OMOTOK 4 2 OIIK-3-V1IIK JIT.1J12.1 KM1,K P1
mammH. D J]C -2-V1 J2.3J12.4 M2
00MOTKH.COCTaBIISIONINE J12.6J13.1
MarauTHoro mouns. /I1p/ 21

1.3 3aKOHBI: NEKTPOMArHUTHOM 4 7 OIIK-3-31 JI1.2J12.3 KM1,K P1
nHayknuu, Kupxroda, OIIK-3-V1 JI2.5J13.1 M2
MOJHOTO ToKa, OMa It OIIK-3-B1 IIK- 21
MarHuTHOM 1ernu, Amrepa, 2-31 TIK-2-V1
3aKOHBI 3JIEKTPOMEXAHUKHU. TIK-2-B1
DIEeKTPOMArHUTHBIE CUITBI U
MOMEHTHI B 2EKTPUYECKUX
MauHax. [lorepu u
KIIA. /Cp/

Pazpen 2.
TpanchopmaTopbl

2.1 Hasnauenue u obnact 4 8 OIIK-3-31 IIK- JI1.1J12.1 KM1,K
MIPUMEHEHUS 2-31 JI2.2J13.1 M2
TpanchopmaTopa. 21

YerpoiicTBO, NpUHIUI
JEUCTBHS U pabouue
TPOIIECCH 0THO(DA3HOTO
TpaHcdopmaropa. Cxema
3aMelIeHHs
JIBYXOOMOTOYHOTO
TpanchopMmaTopa.
HamaranumBaromuii TOK 1
TOK XOJIOCTOTO XOJ1a.
YpaBHEHHS HAPSHKEHHSI
TpaHcdopMaTopa u
BEKTOpHAsl AHArpaMma.
Tpexdasubrii
TpaHcdopmarop. I pymmsr
COEIMHEHNS 0OMOTOK
TpaHcdopmaropa.
H3MeHeHne BTOPUIHOTO
HAMPSDKCHUSI U BHEITHHUE
XapaKTEePUCTUKH.
Koaddunuenrt nonesnoro
JIeHCTBUS
TpaHncdopmaropa. /Jlex/




2.2

Pacuer mapamerpos
Tpancpopmaropa. Pacuer
CXEMBI 3aMeICHH
TpaHcdopmaropa. Pacuer
apameTpoB KOPOTKOTO
3aMbIKaHHS U XOJIOCTOTO
xoxa. Pacder oOMoTOK
BBICOKOTO U HU3KOTO
Hanpsoxenus. /TIp/

OIIK-3-Y1 IIK
-2-V1

JI.1J12.1

J12.3J12.4

JI2.6J13.1
01

KMI,K
M2

23

Uccnenosanne
JIByXOOMOTOYHOTO
TpexdazHoro
TpaHchopMaTopa mpu
CUMMETPHYHOHN Harpyske.
HccnenoBanne
napaiensHol paboThl
0THO(a3HBIX
Tpancdopmaropos /J1ad/

OIIK-3-B1 IIK-
2-B1

J3.1
Ol

KM1.,K
M2

2.4

CrernuanbHble

TpanchopmaTopsl. TemnoBoit

pexUM
tpanchopmaropa. /Cp/

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 IIK-2-V1
IIK-2-B1

JI1.1J12.1
2.2
€]

KMI,K
M2

Pa3gen 3. DiexkTpuyeckue
MANIMHBI IePEMEHHOT0
TOKa




3.1

OCHOBHBIE BBl MAILIUH
MIEPEMEHHOTO TOKa.
KonctpykTnBHOE
HCTIOTHEHHE 0OMOTOK
MIEPEMEHHOTO TOKa.
MarsuToABHKYILIUE CUIIBI
00MOTOK TIEpEeMEHHOTO TOKA.
Bpamaromeecst MarHuTHOE
noJie. DNEeKTPOABHKYILUE
CHIIBI B 0OMOTKaX
nepeMeHHOro Toka. CXeMbl
006M0TOK DM MNepeMeHHOT0
Toka. HazHaueHune u obmacTu
MIPUMEHEHUST ACHHXPOHHBIX
MamuH (AM). YcTpoiicTBo
MPUHIUI JeHCTBUST AM.
Pabora AM npu
3aTOPMOKCHHOM
porope.Cxema 3aMelieHus u
BEKTOpHas quarpamma AM.
Mexannyeckue
XapaKTEPUCTUKU
ACUHXPOHHOTO JIBUTATENs
(AJ). PaGoune
xapakrepuctuku AJl. ITyck
AJl. PerynupoBaHue 4acTOThI
BpaweHus: A/l 1 n3mMeHeHue
HaIpaBJICHUS

BpaweHus. Hasnayenue u
001acTH IPUMEHEHHS
CHHXPOHHBIX MamyH (CM).
YerpoicTBO U PUHIUI
nericreust CM. Pabora
CHUHXPOHHOI'0 T€HepaTopa
(CT) B pexuMe XOII0CTOTO
X0JIa U B PSKUME HArpy3KH.
BekropHas quarpamma
CHHXPOHHOTO T'eHepaTopa.
BHemHne u peryanpoBoYHEIE
xapaxtepuctuku CI.
[MapannensHas pabora CI' ¢
CeThI0. AKTUBHAS MOIITHOCTD
U 3J1€KTPOMAarHUTHBIN
MOMeHT. CTaTuueckas
ycroiunBocts CI.
CHUHXPOHHBIN JBUTATENb
(CH). Pabouue
xapakrepuctuku CJI. ITyck
CJ1. PerynupoBaHue 4aCTOThI
Bpammenus CJI. /Jlex/

14

OIIK-3-31 IIK-
2-31

JI.1J12.1
J12.2J13.1
€]

KMI,K
M2

P1

32

Pacuer mamuH nepemeHHoro
TOKa. Be1OOp riaBHBIX
pa3MepoB.

Pacuer o6moTOK. Pacuer
MarHMTHOM cucteMsbl. Pacuer
apaMeTpoOB JABUraTENsL.
Pacuer noreps.Pacuer
pabounx XapakTepUCTHUK.
Pacuer myckoBbIX 1
xapaxrepuctuk /I1p/

16

OIIK-3-Y1 IIK
-2-V1

J12.3J12.4
JI2.6J13.1
01

KM1,K
M2

P1

33

HccnenoBanue
ACHHXPOHHOTO JIBUTATEIISI C
(hasHbIM U
KOPOTKO3aMKHYTHIM
potopom. UccrnenoBanue
CHHXPOHHOH MaIiuuHeL. /J1a6/

11

OIIK-3-B1 IIK-
2-B1

J3.1
01

KMI,K
M2

P1




34

Koporko3amknytbie AJl ¢
MOBBIIIEHHBIM ITYCKOBBIM
MOMEHTOM: JIBUTATEIH C
JIBOMHOM OENMNYbei KIECTKOM,
IyOOKOTIa3HbIe JBUTATEIH.
CHHXPOHHBIH KOMIIEHCATOP.

/Cp/

24

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

JI.1J12.1
€]

KMI,K
M2

P1

Pa3gen 4. DnexkTpuyeckue
MAIIMHBI IOCTOSTHHOTO
TOKA

4.1

YerpoicTBO U IPUHITUT
IEUCTBUS MaIlIUHBI
noctostHHOro Toka (MIIT).
Pexum reneparopa. Pexxum
nsurarenst. OCHOBHBIE
ANIEKTPOMAarHUTHBIE
cootHommernus B MIIT: DJIC
SIKOPSL, DIIEKTPOMArHUTHBIN
MOMEHT M AJIEKTPOMAarHUTHAasI
MonrHocTs. O6MoTku MIIT.
Kommyranus 8 MIIT.
Krnaccudukanus I'TIT mo
croco0y BO30yXAEeHHSL.
I'enepatop ¢ He3aBUCUMBIM,
napaieNbHbIM,
MOCTIeIOBATENBHBIM 1
CMEIIaHHBIM BO30Y)KICHHEM:
CXEMBI BKITFOUSHHS, paboyre
XapaKTePUCTUKH.
[MapannensHas pabora
TreHepaTopa OCTOSHHOTO
TOKA C CETHIO.
Knaccudukamus ATIT mo
croco0y BO30YKICHHUS.
O06paTUMOCTh MaIlIuH
noctostHHoro Toka. [T
HE3aBUCHMBIM,
napaieabHbIM,
MOCTIETOBATENEHBIM 1
CMEIIaHHBIM BO30YKIEHUEM:
CXEMBI BKJIIFOUCHUSI, pabouue
XapakTepucTuku. [loTepu u
K03 GHUIUEHT TOJIE3HOTO
neuctsus. [lyck JIIT.
PerynupoBanue 4acToTh
BpaIlleHUs] 1 N3MEHEHUE
HaTpaBJICHUsI BPAILICHUs Bajia
OIIT. /Jlex/

13

OIIK-3-31 IIK-
2-31

JI1.1JI12.1J13.
1J13.2
Ol

KMI1,K
M2

4.2

OOMOTKM MaIIuH
MTOCTOSTHHOTO
toka.Ilocrpoenue
XapaKTePHCTUK TeHEPATOPOB
Y MalllH TOCTOSIHHOTO TOKa.
Pacuer nmyckoBoi auarpamMMbl
JIBUTATEIIS IOCTOSIHHOTO
toxka. /TIp/

16

OIIK-3-Y1 IIK
-2-V1

JI.1J12.1
J2.2J12.4
J12.6J13.1
J3.2
Ol

KM1.,K
M2

43

HccnenoBanue ABUraTes
MOCTOSIHHOTO TOKa
HE3aBHCHMOT0
BO30YKaeHus. /J1a6/

OIIK-3-B1 IIK-
2-B1

JI3.1J13.2
Ol

KM1.,K
M2

44

Ocobennoctu mycka JIIIT
napaenbHoro,
MOCTIeIOBATEIEHOTO U
CMEIIIaHHOTO BO30Y)KICHHS.
CrienanbHbIe MaIIuHBI
MOCTOSIHHOTO ToKa. /Cp/

10

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

JI1.1J12.1
2.2
JI2.3J13.1
J3.2
Ol

KM1.,K
M2




Pasgen S. IloaroroBka k
KOHTPOJbHBIM
MepONpUATHAM 1
BBINOJIHAEMBIM padoTam
5.1 O0BeM uacoB 4 11 OIIK-3-31 J1.1 KMI1
€caMOCTOATEIbHON PabOThI HA OIIK-3-V1 JI1.2J12.1
noarotoBky k KM /Cp/ OIIK-3-B1 IIK- | JI2.2JI2.3
2-31 [IK-2-¥1 J12.4 J12.5
I1K-2-B1 JI2.6J13.1
J3.2
€|
52 O0BeM gacoB 4 36 OIIK-3-31 J1.1 P1
CaMOCTOSITENIbHOM paboThI Ha OIIK-3-Y1 JI1.2J12.1
moaroToBky k BP /Cp/ OIIK-3-B1 IIK- | JI2.2 JI2.3
2-31 [IK-2-Y1 J12.4J12.5
IK-2-B1 J12.6J13.1
J3.2
€]
5. ®OHJI OIEHOYHBIX MATEPHUAJIOB
5.1. KoHTpoJibHbICe MepOnpUsiTHA (KOHTPOJIbHAs padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.II), BOIIPOCHI 115
€aMOCTOAITeJIbHON MOATOTOBKH
IIpoepsemblie
Kon KonTtponsHoe
KM MepOTIpUSTHE HHIMKATOPBI Bomnpocs! a1 HoAroTOBKU
KOMITeTEHIIN I
KM1 DK3aMeH OIIK-3-31;IIK-2-31 | Bompocs! k 3K3aMeHy
L. ITpunuun geficTBus sneKTpUdYecKUX MamuH. TpeboBaHus,
TpeIbSIBISIEMBIE K IEKTPHUSCKUM MaIIiHAM.
2. Haznauenue, ycTpolCTBO, IPUHLIUI 1€CTBUS
TpaHCc(HOpPMaTOpPOB.
3. BekropHas quarpamma TpanchopMaTopa ¢ aKTHBHO-
UHYKTUBHOW HAarpy3Kou.
4. Cxema 3aMelleHusl peanbHoro Tpanchopmaropa. [lapamerpsl
CX€MBI 3aMEeLICHHS.
5. OmBIT XOJIOCTOTO X0/1a TpaHchopmaTopa.
6. OmnBIT KOPOTKOTO 3aMBIKaHUS TPaHCHOPMATOpA.
7. BHemHue xapakTepucTHKN TpaHcdopMaropa.
8. OHeprerudeckas quarpamma Tpanchopmartopa. KITJ]
TpanchopmaTopa.
9. I'pynmel coennHennss 0OMOTOK Tpex(a3HbIX
TpaHchopMaTopoB.
10. [MapannensHast pabota TpexpaszHbIX TPAHCPOPMATOPOB.
11. Astotpanchopmarop.
12. KoHcTpykTHBHAs cxeMa U yCTPONUCTBO MAIMH IEPEMEHHOTO
TOKA.
13. IMpuHOMT BEIMOIHEHNS MHOTO(A3HBEIX 00MOTOK MAIlUH
MEPEMEHHOT0 TOKa.
14. Pacuer MarHUTHOMN LeMM MalIMHBI IEPEMEHHOTO TOKA.
15. MJIC 0OMOTOK MEpEeMEHHOTO TOKA.
16. MarsutHoe noje 3IEKTPUUECKOW MaIIUHBI IIEPEMEHHOIO
TOKA.
17. DJEeKTPOIBIDKYIINE CHIIBI, HHIYIIUPYEMBIE B OOMOTKaX
MEePEMEHHOTO TOKA.
18. Ha3nauenue u npuHUMI AEHCTBUS ACUHXPOHHBIX MAIlIMH.
19. YerpolicTBO 1 06s1acTH IPUMEHEHHST ACHHXPOHHBIX MAIlIUH.
20. Cxema 3aMelleHUss aCUHXpOHHOM MamuHbl. ITapamerpst
CXEMBbI 3aMEIICHHS.
21. PaboTa acHHXpOHHOI! MalIMHBI IPU BpalIaloIIeMcs POTOpE.
22. DHepreTuyeckas auarpamMmma acMHXpOoHHOM Maruabl. KITJ]
ACHHXPOHHOW MAaIIUHBI.
23. ONeKTpOMarHUTHBIII MOMEHT ACHHXPOHHO!N MAIMHBI.
24. BekTopHas quarpaMma acCHHXPOHHOM MaIlIMHBI.
25. MexaHn4YecKie XapaKTepPUCTUKH aCHHXPOHHOTO JIBUTATEIs.
MaxkcuManbHbIi U IyCKOBOX MOMEHT.
26. Paboune xapakTepuCTUKU aCHHXPOHHOTO JBUTATENs.




27. ITyck acCMHXpOHHOIO JABUTaTEsl.

28. PerynupoBanue 4acTOThbl BpallleHUs] aCHHXPOHHBIX
JIBATATEEH.

29. I'enepaTopHbIi pexXUM aCMHXPOHHOI MAalllUHBI.

30. KoHCTpYKTHBHOE HCIIOSHEHNWE CUHXPOHHBIX MAIlUH.
[IpuHOMN EHACTBUSI CHHXPOHHOM MaIlINHbI.

31. MarsuTHo€e 10JI€ CUHXPOHHBIX MAIIMH IPU XOJOCTOM XOJE.
XapaKkTepHUCTHKa XOJIOCTOTO XO/a.

32. MarHuTHoO€e NoJjie CHHXPOHHBIX MAlIMH NPH Harpyske.
Peakuuu sikopsi.

33. Peakiust Akops B HESBHOIIOJIIOCHOW MallMHE

34. Peakiust sKopst B SIBHOIIOJIOCHON MAIlIHE.

35. BHemnue u peryaMpoBoYHble XapaKTEPUCTUKU CUHXPOHHBIX
TeHEepaTopOB.

36. BekropHble tuarpaMMbl HESIBHOTIOIIOCHBIX CHHXPOHHBIX
TeHEpaTOPOB.

37. BekTopHBIE mHarpaMMBl SIBHOTIOJIOCHBIX CHHXPOHHBIX
TeHEepaTopOB.

38. VYcioBus BKIIOUEHHSI CHHXPOHHBIX T€HEpaTopoB Ha
napauelIbHyI0 padboTy ¢ ceTblo. CriocoObl CHHXPOHH3AIHH.

39. PerynupoBanue peakTHBHOII MOUTHOCTH CHHXPOHHOTO

TeHepaTopa, padoTaloUIero napauienbHo ceThio. U -00pa3Hble
XapaKTePUCTUKH.

40. MOITHOCTH ¥ IEKTPOMATrHUTHBI MOMEHT CHHXPOHHOMH
MAaIlIMHBL. YTIIOBAas XapaKTepPUCTHKA.

41. [IpuHuMn necTBUs CHHXPOHHBIX JABUrarenei. BekropHsie
JMarpaMMbl CHHXPOHHOTI'O JIBUTaTesl.

42. VYrioBas XapaKTepUCTHKA CUHXPOHHBIX JBUTATENCH.

43. Paboune xapakTepUCTUKU CHUHXPOHHBIX JBUTATENeil.

44. PerynupoBanue 4acTOThI BpalleHUs] CHHXPOHHBIX
neurateneid. [lyck CHHXpOHHOTO JIBUTATEIIS.

45. VeTpoiicTBO KOJIIEKTOPHBIX MAIIUH IIOCTOSHHOIO TOKA.
46. OOMOTKH SIKOpS MAIH MOCTOSIHHOTO TOKA.

47. [puauHbl ncKkpeHus Ha KoyutekTope. CriocoOB! YaydIIeHUs
KOMMYTaIUH.

48. [IpuHuMn nefcTBUs MalIUH MOCTOSIHHOTO TOKa. PexuM -
TeHepaTop.

49. [IpuHIMI NecTBHUST MAIIUH ITOCTOSIHHOTO TOKa. PexuM -
JIBUTATEIb.

50. PaboTra MalmH MOCTOSHHOTO TOKa MPH XOJOCTOM XOJIE.
51. [Tosie MamyH MOCTOSHHOI'O TOKa IpU Harpyske. Peakiust
SIKOPSL.

52. Cnioco0bl BO30YKIEHUSI MAIlIMH MMOCTOSTHHOTO TOKA.

53. XapaKkTepUCTUKN TeHepaTopa MOCTOSHHOIO TOKa.

54. XapaxkTepuUCTUKN JABUTaTEls MMOCTOSIHHOTO TOKA.

55. Cr1oco0BI peryaupoBaHus CKOPOCTH JBHTATENCH
MOCTOSIHHOTO TOKa.

56. CriocoOBl ITycKa JBHTATeNs MMOCTOSTHHOTO TOKA.

KM2

TeMbl TO0KIaI0B 110
CaMOCTOSATCIHHON
pabote

OIIK-3-3;IIK-2-31

ITpumeph! TeMBI TOKJIAIOB MO CAMOCTOSATENBFHOM padoTe:

1) 3aKOHBI 2TEKTPOMEXAHUKH

2) [Totepw B ANMEKTPUIECKUX MAIIHHAX ¥ KOI(DGHUIUCHT MTOJIC3HOTO
JIeHCTBUS

3) CrermanbsHble TpaHC(HOPMATOPEI

4) TemnoBoit pexxuM TpaHchopMaTopa

5) Koportko3amkHyThie AJl ¢ TOBBIIICHHBIM ITYCKOBBIM MOMEHTOM
6) ACHHXpOHHBIE IBUTATENN C JBOWHOW OeIHYbel KIIeTKOM

7) AcuHXpOHHBIE TTyOOKOTa3HbIE IBUTATETH

8) CHUHXpOHHBIA KOMIIEHCATOD

9) OcoOGeHHOCTH ITycKa IBUTATEIS TIOCTOSTHHOTO TOKa MapajlIeNIbHOTO,
MOCTIEIOBATENFHOTO U CMEIIAHHOTO BO30YKICHHS

10) CnenpanbHbple MalIMHBI TOCTOSIHHOTO TOKA

5.2. Ilepeuenb paGoT, BHINOJIHSIE

MbIX 110 TUCHHHIIJIMHE (

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-Y1;0IIK-3-

KypcoBoit mpoekT uMeeT elTblo 03HAKOMHTE 00yJalOIInX C




BI;[IK-2-Y [;1IK-2-
Bl

COBPEMEHHOM IPAKTUKON M METOJUKON IIPOEKTUPOBAHUS
3JEKTPUUIECKUX MAILUH.

3amagaMu MPOEKTUPOBAHIS ABIIOTCSA: 00ydeHNE IPUMEHSTh
MOJTy4eHHbBIE 3HAHUS TIPH PELICHUH PeabHOH 3a/1a4i; Pa3BUTh HABBIKH
CaMOCTOSATENbHON PabOThI U CAMOCTOSATENFHOTO IPUHSITHS PELICHHUH.
Tema kypcoBoro npoekra: "Pacdyer acHHXpOHHOTO ABUraTess"
VcxomHple faHHBIE HA IIPOEKTHPOBAHNE BKITIOYAIOT CICYIOIIHE
WCXO/IHBIC IaHHBIE: THUT JBUTATENs, HOMHHANbHAS MOIIHOCTbD,
HOMHHAJIBHOE HAINPsDKEHHE M 4YacTOTa MUTAIOLIEN CeTH, YUCIIO nap
nosirocoB, KITJI, ko GUImeHT MOIITHOCTH.

PacueTHO-NOsACHUTENBHAS 3aIIHCKa KYPCOBOTO MPOEKTa JOJDKHA
COJIEPIKATh:

TUTYynbHBIN TUCT

3agaHue Ha KypCOBOH IPOEKT

CopnepxaHue

Beenenue

PacuerHas gacTh, B KOTOPYIO BXOJIUT:

Br160op rmaBHBIX pazMepoB

Pacuer 3y0110BO#i 30HBI 1 OOMOTKH CTaTOpa

Br16op Bo3aymIHoOTO 3230pa

Pacuer potopa

Pacuer marauTHOM cUCTEMBI

Pacuer mapameTpoB nBUTaTeNs 1T HOMHHAIEHOTO PeXuMa
Pacuer noreps B nBUraTene

[TapameTpsl 1 JaHHBIE XOJIOCTOTO X0Ja

Pacyer pabounx xapakTepHCTHK

Pacder mycKoOBBIX M XapaKTEPUCTHK

3aKiIroueHue

CHHCOK UCTIOJIb30BAHHBIX UCTOYHUKOB

ITpunoxenus

[TpumMepHbIe BOIIPOCHI VISl 3aIIUTBI KYPCOBOTO TPOEKTa

1. Kaxwe anekTprdecKie MalIuHBI SBISIOTCS OCHOBHBIM HCIOJTHEHHEM
HEePEUHCIICHHBIX eANHBIX CePUil HMEKTPUIECKUX MAIIHH?

2. Ha 6a3e KakuX 3JIEKTPUYECKUX MAIIUH IPOEKTUPYIOT U U3TOTOBIISIIOT
MO (DUKAIAH HIEKTPHIESCKIX MAIIHH?

3. Kaxue MomuduKaussMi MOTYT OBITh Y aCHHXPOHHBIX JIBHTaTENIeH?
4. Kakue pazmepbl OTHOCSTCS K TIIaBHBIM pa3MepaM dIEKTPHUECKUX
MaIlIMH IEPEMEHHOTO TOKa?

5. TlpuBenute popmyiry pacueTHOH (BHYTpEeHHEN) MOIITHOCTH
3NIEKTPUUYECKON MAIINHBI IEPEMEHHOTO TOKA.

6. Uem orpaHn4nBaeTcs 0KUAAEMOE MOBBILICHUE TEMIIEPATyPhl
aKTHUBHBIX YacTeH AJIEKTPUUECKON MaITuHbI?

7. HazoBuTe 1Ba OCHOBHBIX CTIOc00a pacdéra U MPOSKTHPOBAHUS
9IEKTPUIECKUX MAIIWH U TOSCHUTE UX CYLIHOCTb.

8. IlosicHUTE TEPMUH — BBICOTA OCH BPALLEHUS IEKTPUIECKOI MaIIUHBI
9. [lpuBennte GopMysTy IS ONIPEeTICHNST MOIITHOCTH JJIEKTPUICCKOM
MAIlHHBI.

10. Yemy npomnopiuoHaieH TMHAMUYEeCKUil MOMEHT HHEPLIUU
ANIEKTPUYECKON MAIlIUHBI?

11. Yemy nponopuuoHalleH y aCUHXPOHHBIX JBUTATEIIEH, HArpeB
00MOTKH IpH Tycke?

12. Kak n3MeHsieTcsi OTHOCUTENBHBIN TOK X0JIOCTOIO X0J1a MPH ITyCKe
ANIEKTPUYECKON MAIIUHBI?

13. Yto mpencrasinser cob0if cepus 3IEKTPUUECKUX MAITHH?

14. Yto 10/KHBI OBITH IPETYCMOTPEHO B CEPHU DIIEKTPUUECKON
MAIIIMHBI T BCEX HEOOXOANMBIX YaCTOT BpaIlleHHs ¥ HAITPsHKSHIH?
15. C xakoit IIMHON cep/IeUHUKA BBIMOJIHACTCS Y MAIIMH [TOCTOSIHHOTO
TOKa KaXKAbIA TUHopasmep?

16. Kakoit HapyXHbBIH JUaMETp UMEIOT y MAIlIMH NEPEMEHHOTO TOKa
JIFCTHI CTATOPA OJHOTO M TOTO JKE THITOpa3Mepa IPH Pa3HBIX dHCIIax
HOTIOCOB?

17. Yem onpeaensiercst yayqlieHue TeXHUKO-9KOHOMUYECKUX
MOKa3aTesel MPOSKTUPYEMBIX AEKTPHIESCKIX MAIIHH?

18. HazoBUTE OCHOBHBIE [IOKA3ATENN U CBOICTBA HEOPTraHUYECKUX
BOJIOKHHCTBIX MaTEpUaJIOB, OCHOBA KOTOPBIX — CTEKJIOBOJIOKHO WU




acOecr.

19. HazoBuTE OCHOBHBIE IOKA3aTENN U CBOMCTBA CIIOSHBIX
MaTepranoB, 0asMPYIONMXCS Ha IUITAHON WM APOOICHHOH citofe.
20. HazoBuTe OCHOBHBIE [I0KA3aTENN U CBOICTBA INIEHOYHBIX U
OyMaXXHBIX U30JISIIUOHHBIX MAaTEPHAJIOB U3 CHHTETHYECKUX CMOJL.

21. IIpuBeauTe OCHOBHbIE BCLIOMOTraTeIbHbIE MaTEpHAlIbl,
HCTIONIB3yeMBIe JUISI MEXaHHIECKOTO

KpEeIUICHNs! 0OOMOTOK MIIM OTEIBHBIX COOPOUHBIX €HHUIL
9NEKTPUYECKUX MAIIUH

22. C gero HaYMHAETCSI KOHCTPYHPOBAHHE OOIINX BUIOB
JNEKTPHIECKUX MAIIH?

23. Yem ompezensieTcsi TPYA0EMKOCTh U3TOTOBJICHHS AIIEKTPUIECKUX
MaruH?

24. Kaxue OCHOBHBIE UCIIOJIHEHHS [0 CTENEHH 3aLUTHI SABISAIOTCS y
MaIIIFH IePEMEHHOTO TOKa?

25. C yero HauMHAIOT Pa3pabOTKy KOHCTPYKLUUH MAIIMH IEPEMEHHOTO
TOKa (KpOMe aCHHXPOHHBIX JBHTATENeH ¢ (ha3HBIM POTOPOM) T10
JTAHHBIM JJICKTPOMAarHUTHOTO pacdera’?

26. C yero HauUMHAIOT Pa3pabOTKy KOHCTPYKIUH MAIIUH MOCTOSHHOTO
ToKa?

27. Uemy paBHO MpeAeTIbHO JOIYCKaeMOe MPEBBILICHIE TEMIIepaTypbl
00MOTOK 3IEKTPUYECKHUX MAIIHH JUIA KJlacca HarpeBOCTOMKOCTH
n3oJistiu B?

28. Uemy paBHO MpeAebHO JOIYCKaeMOoe MPEBBILICHIE TeMIIepaTyphl
00MOTOK 3IEKTPUYECKUX MAIIHH JUIF KJlacca HarpeBOCTOMKOCTH
n3oJstuu F?

29. Uemy paBHO IPEAEIBHO JIOIIYCKAEMOE MPEBBIILICHUE TEMIIEPATYPhI
00MOTOK 3JIEKTPUIECKUX MAIIHMH JUIA KJlacca HarpeBOCTOWKOCTH
3oty H?

30. YUemy paBHBI IpeIENIbHO JOMYCKaeMble TEMIIEPATYPHI
M30JIIIIMOHHBIX MAaTEPHAJTIOB Pa3IMYHBIX KJIACCOB HATPEBOCTONKOCTH
W30JISIIIH?

31. YUemy paBHBI IpesIeNIbHO JOMYyCKaeMble TEMIIEPaTyphI
W30JIIIUOHHBIX MAaTEPUAJIOB Pa3JIMUYHBIX KJIACCOB OOMOTOK
ANIEKTPUUECKUX MAIIUH?

32. Yemy paBHO MaKCHMAaIbHO JOIYCTUMOE OTHOIICHHE
KOHCTPYKTHBHOM JUIMHBI CEplIeUHUKa

CTaTropa K BHyTPEHHEMY ANaMeTPy CepAeYHHKa cTaTtopa?

33. Kaxk BbIOMpaeTcst BO3MYIIHBII 3230 MEXKIY CTATOPOM H POTOPOM?
34. Yemy paBHa JUIMHA CepJeyHHUKA poTOopa?

35. Uemy paBHO cpeiHEe 3HaYeHUE MarHUTHON MHAYKIIMU B 3yOLax
craropa?

36. Uemy paBHBI HOTEPH B OOMOTKE CTaTOPa MPH MaKCUMAIbHON
JIOTIyCTUMOM Temneparype?

37. Uemy paBeH yAeIbHBIN TEIJIOBOM ITOTOK OT NOTEPh B AKTUBHOU
4acTh OOMOTKH H OT MOTEPh

B CTaJI, OTHECEHHBIX K BHYTPEHHEW MOBEPXHOCTH OXJIaXKACHUS
AKTUBHOM yacTu craropa?

38. UeMy paBHO IIPEBBILIEHUE TEMIIEPATYPHI BHYTPEHHEH IOBEPXHOCTU
AKTHBHOHU YaCTH CTaTOpa HaJ TEMIEPaTypol BO3ayXa BHYTPH MAIIUHBI?
39. YUemy paBHa Macca KOHCTPYKIIMOHHBIX MaTe€pUaoOB ABUTaTENs?
40. Yemy paBeH AMHAMUYECKHUIT MOMEHT MHEPIIMH KOPOTKO3aMKHYTOTO
potopa?

5.3. OueHouHble MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJIETOB, TECTOB U T.l'l.)

OK3aMeHaINOHHBIN OMIIeT 1o IUCIMIUIMHE BKIIIOYACT B ce0s 1Ba TEOPETHUECKUX BOIPOCH! M 33a4y 10 TeMaM, H3J0KEHHBIM B 4
pazznene nanHoi PIIJI. Bunetsl xpansTcs Ha Kadeape U yTBEp KICHbI e¢ 3aBeIYIOIIUM.

IIpumMeps! 3a1a4 Ha SK3aMEH:

3amaya 1. Tpexda3ublii cuoBo# MoHMKaroIHi TpaHchopmarop SHOM=1000 kBA, HOMHHAIbHOE HANPSDKEHUE TIEPBHYHON
oomotku Ulnom=10 kB, HoMrHanBpHOE HanpshkeHHe BTopraHOi 00MoTkH U2HOM=0,4 KB, HanpspkeHNsT KOPOTKOTO 3aMBIKaHUS
Uxk3=8 %, Tok xosocroro xona Ixx=2 %, norepu xonocroro xona Pxx=3 kBt, norepu kopoTkoro 3ameikanus Px3=10 xBr,
cos®2=0,8. [TepsuuHas u BTOpuyHast 0OOMOTKH COEAMHEHBI B «3Be30y». Onpeaenuts k03 uIueHT TpanchopMaIiy U napaMeTpsl
CX€MBI 3aMELICHHS.

3amaga 2. /Iy aCHHXPOHHOTO JBHUTaTeNs ¢ (a3HBIM POTOPOM CO CIEAYIOIIMMH HOMHHAIBHBIMU JaHHBIMU: PHOM=30 KBT;
Unom=380 B; nuom=725 06/mun; I1aom=71,6 A; r1=0,136 Om; x1=0,225 Om; 12H0M=74,3 A; E2HOM=257 B; r2=0,0593 OM;




x2=0,174 Owm; ko3¢ dunuent Tpanchopmanuu HanpspkeHus ke=1,41 paccunTate 1 HOCTPOUTH MEXaHUYECKHE U
NEKTPOMEXAHUIECKHE XapPaKTEPHUCTHKU

3agaga 3. [y aCHHXPOHHOTO JBHUTATeNs ¢ (ha3HBIM POTOPOM CO CIEAYIOIINMH HOMHHAIBHBIMY JaHHBIMU: PHOM=22 KBT;
Unom=380 B; nuoM=965 06/mun; [1aoM=55 A; r1=0,19 Om; x1=0,31 Om; [2HO0M=61 A; E2HOM=225 B; r2=0,066 OM; x2=0,23
Owm; ko3 dunmeHT Tpanchopmanuy HanpspkeHus: ke=1,6 onpenenuTs BENUYHHY ITyCKOBOTO CONPOTUBIICHHS JUIsl 0OeciedeHNs
HOPMAJIBHBIX YCJIOBHUH ITycka Oe3 Harpy3Ku.

3amava 4. ACHHXPOHHBIN IBUTaTeNb ¢ (hasHbIM poTopoM Trna MTF412-8 umeet cnenyromire HOMHUHAIbHbBIC AaHHbIC: PHOM=26
kBT1; UnomM=380/220 B; nHomM=715 06/mun; r1=0,182 Om; x1=0,313 Om; I2HOM=68 A; E2HOM=266 B; r2=0,095 Om; x2=0,231 Om;
k03¢ dunueHT TpaHchopmanuy HanpsoxeHu ke=2,03. OnpenenuTs BeIHYHHBI ITyCKOBBIX CONPOTHBICHUH U MOCTPOUTH 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[JrHOM=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 ObEMHYIO Je0enky. PHOM=25
kBt1; Unom=220 B; [nom=132 A; nHoM=1500 06/mun; Rs cym=0,0828 Om. [TocTpouTh MEXaHUYECKYIO U IIEKTPOMEXAaHUIECKYIO
XapaKTEPUCTUKU.

3amaua 7. [{nsg gBurarens MOCTOSIHHOTO TOKa ¢ HE3aBUCUMBIM BO30YKICHHEM ¢ HOMUHAIBHBIMU JaHHBIMU: PHOM=9 KBT;
Unom=220 B; ITnoM=48 A; nHoM=900 06/MuH; Rst cym=0,348 Om. PaccuuTtaTh MyCKOBBIC COMPOTUBIICHUS IS HOPMAILHBIX
ycioBui mycka. Yueno crymeHelt BEIOpaTh CaMOCTOSTENEHO

IIpuMepsl BOIPOCOB U 33aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

Bparmaromasicst 9acTb 3JIeKTpOIBUTaTENsT Ha3bIBACTCS:
CTaTop

HHIYKTOD

SAKOPb

poTop

[Nosichure, Ha KakoM (PU3MYECKOM SIBIICHMU OCHOBAH IPHUHLUI pabOTHI JNIEKTPOABUTATEIs, KakK IpeoOpa3oBaTelst SIeKTPHIECKOH
SHEPrHU B MEXaHUYECKYIO

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

SBJIEHHE BOZHHUKHOBEHHsI BOKPYT IIPOBOJIHUKA C TOKOM MarHUTHOTO I0JIs (PaBHIIO «OypaBUMKay)

SIBJIEHHE EKTPOMArHUTHON MHAYKIMHU (IIPABHUIIO «IIPABON PYKH»)

INosicHuTe, Ha KaKOM (PU3NYECKOM SBIEHHH OCHOBAH IMPHUHIMUI PAOOTHI AMEKTPUIECKOT0 TeHepaTopa, Kak mpeoopa3oBaTenst
MEXaHUYECKOI SJHEPTUH B IEKTPUUECKYIO

SBJICHHE B3aNMOJICHCTBHUS TPOBOIHUKOB C TOKOM W MarHUTHOTO TI0JIS (IIPABHJIIO «JIEBOH PYKH»)

SBJICHHE BO3HIKHOBEHHS BOKPYT IIPOBOIHMKA C TOKOM MarHUTHOTO TT0JIS (TIPaBHIIO «OypaBUMKay)

SIBJICHHE IeKTPOMArHUTHON MHAYKIINHU (IIPABHIIO «IIPABOH PYKH»)

[NosicauTe, Ha KaKOM (PU3NIECKOM SBICHUH OCHOBAH IPHHITUIT paO0TH 00MOTOK BO30YKIEHHS 3IEKTPUIECKAX MAIIHH,
IpeIHa3HAYECHHBIX UL CO3JaHHUs MarHUTHBIX I1OJIEH

sBJIEHHE B3aUMOJIEHCTBUS IPOBOJHUKOB C TOKOM U MATHUTHOTO MOJIs (IPaBUIIO «JIEBOH PYKH»)

SIBJICHHE BOSHIKHOBEHHS BOKPYT ITPOBOIHMKA C TOKOM MarHUTHOTO IT0JIS (TIPaBHIIO «OypaBUHKay

SIBJICHHE IEKTPOMAarHUTHON HHAYKINHU (IIPABIJIO «IIPABOH PYKH»)

VY cnoBus napayueNbHOM paboTsl TpaHC(HOPMATOpPOB

PABEHCTBO BTOPUYHBIX HAMPSHKEHUH B 9aCTOT

HAXOJUTCS B OJTHOM MOMEIIEHUH U OBITh Pa3TMYHON MOUTHOCTH

BTOPHYHBIC HATIPSDKCHUS PaBHBL, IPHHAUISKAT K OJHOI rpyrie, oquHakoBeie UXX
onuHakoBbie UXX, paBHBIC 110 MOIIIHOCTH

INepeuncaute criocoObl PEeryIMpOBKH TOKA B CBAPOUHBIX TPaHC(HOpMATOpax
M3MEHEHNEM IIEPBUYHOTO HAIIPSHKCHUS

M3MEHCHUSM YHCIIa BUTKOB BTOPUYHON 0OMOTKH

U3MEHEHUEM aKTUBHOTO CONPOTHUBICHHS

W3MEHEHNEM MHIYKTUBHOTO COIPOTHBICHHS

HU3MEHEHHEM EMKOCTHOTO COTIPOTHBICHHS

00nacTe mpuMeHeHUs TpaHchopmaTopa




JUTSL U3MEPECHUA MOLITHOCTHU

JUIL U3SMEHCHHW A MOIITHOCTHU

JJIsI U3BMCHCHUSI HAITPSIKCHUS

JUTSL U3MEHEHU S HAIPSHKEHUS ¢ COXPAaHEHUEM 4aCTOT
JUJIA U3SMCHCHUA 4aCTOT

Yem orimyaercs TpanchopmaTop oT aBToTpaHcopmartopa?
KOJINYECTBOM 0OMOTOK

OTCYTCTBHEM JNEKTPHUUCCKOM CBSI3H MKy 0OMOTKAMH
TOJ'IHIPIHOﬁ JINCTOB MaruuToOIIpoOBOQ

MAarfuTHbBIM IIOTOKOM

4acTOTOMN

CKOJIBKO CTepiKHEH uMeeT TpexdasHblil TpanchopmaTop?
OJIMH

JBa

Tpu

IeCTh

Kaxkyro 3aBUCHMOCTh yCTaHABIMBACT BHEIIHSS XapaKTepUCTHKa TpaHchopmaropa?
U2=f(12)

U1L=f(11)

12={(12)

Ul=f(U2)

U2=f(U1)

B pexuMe X0JI0CTOTO X0/1a YeMy PaBeH TOK B MEPBUYHON 00MOTKe TpaHchopmaTopa?
HOMUHAITLHOMY

50% oT HOMHHAJIBLHOTO

2-3%0T HOMUHAJIEHOTO

TOK OTCYTCTBYET

TOKY BO BTOPUYHOH OOMOTKE

YTo cocTaBisieT aKTHBHYIO YacTh TpaHcopmaTopa?
MarHuTomnpoBOJa U 00MOTKH

BBOJIHOE YCTPOMCTBO

HepBUYHas 0OMOTKa

Harpyska

KOpITyC

Eciu W1 — 4nciio BUTKOB TIEpBHYHON 0OMOTKH, @ W2 — YHCIIO BUTKOB BTOPUYIHO OOMOTKH, TO TPAHC(HOPMATOD ABISICTCS
MMOHMKAOIIUM, KOT1a:

WI>W2

WIi<W2

WI1+W2=0

WI1=W2

Eciu W1 — 4nciio BUTKOB TIEpBHYHON 0OMOTKH, @ W2 — YHCIIO BUTKOB BTOPUYHO OOMOTKH, TO TPAHC(HOPMATOP ABISIETCS
MOBBIIAOIINM, KOT 1A

WI>W2

WIi<W2

WI1+W2=0

WI1=W2

Ha xakoMm 3aKoHE OCHOBaH MPHUHIIUI IeHCTBUS TpaHchopmaTopa:
3akoH OMa

3akoH Jxoyns-Jlenna

3aKOH JIEKTPOMArHUTHOW WHAYKITH

3akoH Kynona

MarnuromnpoBoJ; TpaHchopMaTropa H3rOTOBISETCS U3:
ATIOMUHUS

AIIEKTPOTEXHUYECKOH CTaIH

MeqH

qyryHa

Kakne noTepr MOITHOCTH B CHIIOBOM TPaHC(HOPMATOPE 3aBUCST OT €r0 HarPy3KH
MOTEPH C CePACUHUKE




noTepu B 0OMOTKaX
00a Bua 3aBUCAT
o0a Bua HE 3aBUCAT

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

MOTEpPH B OOMOTKAX

00a BH1a 3aBUCAT

o0a BU/Ia HE 3aBUCHT

YkaxkuTe BeNU4nHY, KOTOpas ONpeAeNsieT HHAYKTUBHOE CONIPOTHBIEHHE TpaHC(opMaTopa:
TOK X0JIOCTOI'O X012

IOTEPH XOJIOCTOIO X01a

HaIMpsDKEHUE KOPOTKOIO 3aMbIKAHUS

NOTEPU KOPOTKOI'O 3aMbIKaHHs

VYkaxure BeTMIUHY, KOTOpas ONPEeNsieT akTHBHOE COMPOTHUBIICHUE TpaHC(hopMaTopa:
TOK XOJIOCTOTO X0/a

MOTEPHU XOJIOCTOTO X0Aa

HaIpPsHKEHUE KOPOTKOTO 3aMbIKaHHUS

MOTEpU KOPOTKOTO 3aMBIKAHUS

YkaKuTe BeNUYMHY, KOTOpast ONPEACISCT HHAYKTHBHYIO IPOBOAUMOCTB TpaHchopmaTopa:
TOK XOJIOCTOTO X0/1a

MOTEPH XOJIOCTOTO X0J1a

HAIPSHKCHUE KOPOTKOTO 3aMBIKAHUS

MOTEPH KOPOTKOTO 3aMbIKaHHS

Croco6 coequHeHust 00MOTOK Tpex(a3Horo TpaHchopMaTopa U (pa30BbIi CABUT MEXIY BEKTOpPAMU BEICOKOTO M HU3KOTO
HaIpsDKCHUH BIMACT HA!

TPYIIY COSTUHEHUSI 0OMOTOK TpaHchopMaTopa

norepu B TpaHchopmaTope

MAarHUTHBIH TIOTOK B CEpCUHUKE

C1oco0 peryIMpoBaHus HANPSHKEHUS

YkakuTe BO3MOXKHOE YUCIIO TPYII COSANHEHUsI 0OMOTOK TpaHC(hopMaTopa:
3

5

10

12

Enuanmeit n3MepeHnss MarHUTHOTO ITOTOKA B CepACYHNKE TpaHCc(HOpMAaTopa SBIACTCS:
Awmrniep

Bebep

Awmrep/mMeTp

Tecna

Enunnneii m3MepeHnss HAMarHH9UBArONIeH CHITEI 0OMOTOK TpaHC(hOpPMAaTOpa SBISCTCS:
Awmmiep

Bebep

AwMriep/mMeTp

Tecna

N3menenune kodpduinenTa TpaHcPOpMaLuH PeryIupyeMoro TpaHcGopMaTopa OCyIIECTBISETCA:
W3MEHEHHEM UHCIIa BUTKOB OOMOTKH BBICOKOTO HAIPSHKCHUS

M3MEHCHHEM YHCIIa BUTKOB OOMOTKH HU3KOTO HAIIPSIKECHUS

U3MEHCHHEM HAMarHW4eHHOCTHU CEepACIHUKA

W3MEHEHHEM CII0C00a COETMHEHUSI 0OMOTOK

ABTOoTpaHchopMaTop OTIHUAETCS OT TpaHc(hopMaTopa TeM, UTO:
peryipoBaHue TpaHc(hOopMaTopa OCYLIECTBISIETCSl aBTOMAaTHYECKU
OTJINYAETCS CIIOCO0 COeUMHEHHST OOMOTOK

MMeeT MEHBIINE TIOTEPH MOIITHOCTH

UMeeTcs IEeKTpUUecKas CBA3b MEXIy 00MOTKaMU

VYxaxuTe MpaBUIBHOE 3HAUYCHHE OTEPh MOLITHOCTH B AByX0OMoTOUHOM TpaHcdopmarope 10/0,4 kB SH=160 kBA dPx=0,31 kBt
dPx=2,27 kBT nipu ero pabdote ¢ koapdunuentom 3arpy3ku k3=0,7:
1,42 xBr




2,58 xBt
2,42 kBt
1,9 kBt

Kakyro 3aBUCHMOCTB YCTaHaBJIMBAET CKOPOCTHAS XapaKTEPUCTHKA ACHHXPOHHOTO JBUraTess?
TOKa CTaTOpa OT MOJIE3HOH MOIHOCTH

CKOPOCTH BpAIIEHHUS OT CKOJBKCHHS

TOKa POTOpA OT MOJIE3HOH MOIIHOCTH

HaIPSDKEHHUS. OT MOIIHOCTH

HET IPaBIIGHOTO OTBETA

Kaxumu napamerpaMu onpeaessitoTcs MyCKOBbIE CBOWCTBA JBUTATENIs
3HaUYE€HUEM ITYCKOBOTO TOKA M MOMEHTA

3HaYE€HHEM HOMHMHAJIBHOIO TOKAa K MOMEHTA

CKOJIb)KEHUEM U CKOPOCTBIO BpallleHUs

KI1 1 cosd

3HaYE€HHEM HOMHMHAJIBHOI'O TOKA U MOIIHOCTH

Kak M0XHO U3MEHHUTBH CKOPOCTh BPAIEHHs aCHHXPOHHOTO ABUTaTENs ¢ (ha3HBIM POTOpoM?
MU3MEHEHUEM HaNpsHKEHUS

U3MEHEHUEM 4aCTOTHI TOKa pOTOpa

U3MEHEHUEM JABIICHUS HA KOHTAKTHBIE KOJIbLA

MU3MEHEHUEM COIIPOTHUBIIEHH B LICIIH POTOPA

M3MEHEHUEM HallpaBlIeHUs TOKA

MoskeT 11 pOTOp AaCHHXPOHHOTO JABHUTAaTEeNs BPallaThCsi CAHXPOHHO C MAarHUTHBIM TOJIEM cTaTtopa’?
MOJXKET

HC MOXCT

MOXeT, 6e3 Harpy3KH

MOJKET IIPH HU3KHX 000poTax

MOXCET IIPU HU3KUX YaCTOTaX

ACHHXPOHHBIH ABUTATEb Ha3bIBACTCA ACHHXPOHHBIM M3-3a HECOBIAJECHHS CKOPOCTEil BpallleHHus:
MarHuTHOIO I10JI CTATOPa M MarHUTHOIO I10JI1 POTOpa

pOTOpa U €ro MarHUTHOI'O IOJISI

pPOTOpa U MaTrHUTHOTO I0JIS CTATOPa

CTaTopa u poropa

Ecnm HoMHHAIBHAS 9acTOTA BPAIICHUS aCHHXPOHHOTO IBHTaTesst nHOM=1420 00/MHH, TO 9aCTOTa BPAIlleHHsI MATHUTHOTO TIOJIS
COCTaBIISIET:

3000 o6/MuH

600 06/MuH

1500 06/mMun

750 06/MuH

JBurarens ¢ Ga3HbBIM POTOPOM OTIMYAETCS OT JABUraTesss C KOPOTKO3aMKHYTHIM POTOPOM
HaJIM4YMEeM KOHTAKTHBIX KOJIEI] U IIETOK

HaJIMYMEM I1a30B JUIS OXJIAXK/ICHUS

YHCIIOM KaTyLIEK CTaTopa

CXEeMOH MOJKIIOYEHHsI 0OMOTKH CTaTtopa

HamnpagiieHre BpalnieHusi MarHATHOTO TIOJISI ACHHXPOHHOTO JIBUTATENS 3aBHCHT OT:
nopsiika YepeoBanus (a3 HampsHKEHUs cTaTopa

BEJIUYHUHBI IT0BOIUMOIO TOKa

BEJIMYHMHBI TTOJIBOTUMOTO HANPSKECHUSI

YaCTOTHI ITUTAIOIIEH CETH

MaxkcuMasbHas 9acTOTa BPAIeHHs] MATHUTHOTO TOJIS ACHHXPOHHOTO JIBUraTeNs MPH MPOMBIILICHHOH YacTtoTe 50 'l cocTaBiseT
1000 06/Muu
6000 006/MuH
1500 o6/Mun
3000 06/MuH

Jlnst co3maHus Bpalaronierocss MAarHUTHOTO MO aCHHXPOHHOTO JABUTATENs HEOOXOIUMBI CIIEAYIOIIUE YCIOBHUS:
HaJM4ue OTHONH OOMOTKH M BKJIFOUEHHMS €€ B CETh IEPEMEHHOIO TOKa

MPOCTPAaHCTBEHHBIH CIBHUT TPEX 0OMOTOK M (ha30BHIil CABUT TIEPEMEHHBIX TOKOB B HUX

MPOCTPAHCTBEHHBIHN CIBHUT TPEX 0OMOTOK M BKJIIOUEHHE UX B IIEIb IOCTOSHHOTO TOKA

BKJIIOUCHHE OOMOTKH CTaTopa B ceTh TpexX(ha3HOro TOKa, a POTOpa B LEIb MOCTOSIHHOTO TOKa




I1pu mycke aCHHXPOHHOTO JIBUTATEIIs IEPEKIIIOUCHUEM CTaTOPHON 0OMOTKH €O 3BE3/Ibl HA TPEYrOJIbHUK ITyCKOBOH MOMEHT O
CPaBHEHMIO C MOMEHTOM IIPU NPSIMOM ITyCKE IIPHU OJIMHAKOBOM HAIPSKEHUH CETH:

YMEHBILIUTCA B pa3a

YBEJIMUHUTCSA B pa3a

YMEHBIINTCA B 3 pa3a

YMEHBIIUTCA B 2 pa3a

Harpy3ky acCHHXpOHHOTO reHepaTopa, paboTaIOIIEro NapauieibHO ¢ CEThI0 MOYKHO YBEIUYUTh:
YBEITHYCHUEM YacTOTHI BPAIICHHsI TPUBOJTHOTO JBUTATEIIS

YMEHBIIICHHEM YacTOTHI BPAIIEHHsI TPUBOJIHOTO JBUTATENS

OTKJIFOUCHHEM TIPUBOIHOTO [BUTATEIS

YMEHBIIICHAEM HaIPSHKCHHS CETH

OO6MOTKa BO30OYKIEHUS, PACTIONIOKEHHAs: HA POTOPE CHHXPOHHOW MAIIMHBI, MOJKIIOYAETCS K HICTOUHUKY:
MOCTOSTHHOTO TOKa

MPSIMOYTOJIEHBIX UMITYJIECOB

Tpex(pa3zHOTO HANPSKEHHS

0HO(ha3HOTO CHHYCOUIATBEHOTO TOKA

OOMoOTKa cTaTopa CHHXPOHHOTO JIBUTATEIS TOAKITIOYAaeTCS K HICTOYHUKY:
HOCTOSIHHOTO TOKa

HPSIMOYTOJIBHBIX HMITYJIECOB

Tpex(pa3zHOTO HANPSIKECHHS

0HO(a3HOTO CHHYCOUAANBEHOTO TOKa

VYKaxuTe HEBEpHOE YTBEPKICHUE O XapaKTEPHCTHKE CHHXPOHHOW MallIHHBI:

Yy CHHXPOHHOHM MaIllMHBI YaCTOTA BPAIICHUS HE 3aBHCUT OT YaCTOTHI TOKA C CETH

00MOTKa BO30Y)KAECHUS MUTAETCS TIOCTOSHHBIM TOKOM U PAacHOJIOXKeHa Ha POTope

POTOp OBIBAET HESIBHOTIOIIOCHBIM (TYpOOTEHEPATOP) H SIBHOIIOIIOCHBIM (THIPOTEHEPATOP)
CKOPOCTB BpAILICHUS POTOPa COBMAIAET CO CKOPOCTHIO BPAIICHHUS ITOJIS

YeM 0TIIMYACTCSI TEHEPATOP MOCTOSHHOTO TOKA OT JBUTATENS MMOCTOSHHOTO TOKA?
BHCILHUM BHJIOM

OTCYTCTBHEM KOJIEKTOP

00MOTKaMH SIKOPs

JBUraTenb MOTPedIseT SHEPIHIo a FTeHepaTop BeipabaThiBacT

JIBUTATENb HE UMEET JOTOJIHUTEIbHBIX MOJTIOCOB

B 1yem ocobennoCTh ITyCKa ABUTraTeJId NOCTOAHHOTO TOKa

B pOTOPHYIO LICIIb HeO6XOZ[I/IMO BKJIIOUUTH I[O63B0‘IHOC COIIPOTHUBJICHUC
HaIpsXKEHUEC €T0 MMOCTOSAHHO IMOBBIIIACTCA

JABUTATEIIb IPEABAPUTEIBHO H606XO,HI/IMO MIPUBECTU B IBUKECHUEC

Ha BpEMJ ITyCKa OTKJIIOYHUTH H.[éTO‘{HLIPII MCXaHU3M

Ha BPEMs ITyCKa OTKJIFOYUTH 06MOTKy 13036y>1<z[e1-m$[

HasnaueHue TaxoreHepaTopa IMOCTOSHHOTO TOKa

Jutst renepupoBanust 3J1C mMaoil BeTu4uHbI

JUTS. U3MEPEHHS DIIEKTPUIECKIX CHTHAIIOB

JUTS U3MEPEHHS YaCTOTHI BPAILICHHS TI0 BEIMYMHE BHIXOIHOTO HAMPSHKEHHS
JUTS I3MEPEHUS TTapaMeTPOB JBHraTeINeH

JUTSI TEHEPUPOBAHUS TIEPEMEHHOTO TOKa

Kakoe BiusiHUE OKa3bIBaeT peakiys SKops Ha paboTy CHHXPOHHOM MaIlIuHbI?
yXyZALIaeT CBOWCTBA MAIIHNHbI

HE OKa3bIBaeT BIMSIHHE

yAy4IIaeT KadecTBa MaITHHBI

BEJIET K IIeperpeBy

YBEJIMYUBACT 000POTHI

Ha3znaueHne CHHXpOHHOTO KOMIIEHCATOpa
JUIS TOTPEOIEHN I peaKTUBHON MOIITHOCTH
JUTSL KOMIIEHCHPOBAHUS aKTHBHOW MOIITHOCTH
JUISL TeHepUPOBaHUS PEAaKTUBHOII MOILITHOCTH
JUIS TIOBBIILICHUS HATIPSKEHUS B CETU

JUTSL TEHEPUPOBAHUS aKTHBHON MOIITHOCTH

Peakiyst sIKOpsi CHHXPOHHOT'O T'€HepaTopa, padoTaloIIero Ha YUCTO aKTUBHYIO HAarpy3Ky, sSIBIISIETCS:




MIPOJ10JIbHO-HAMarHUUMBaOLIEH
MOTNEPEYHON
MPOJI0JIbHO-Pa3MarHMYNBAIOIIEH
MoTepeyHO—HaMarHMYMBaroLIeH

Jnst obecrieueHus IIOCTOSTHCTBA HAPSKEHHSI TOK BO30YX/ICHHUSI CHHXPOHHOTO TeHepaTopa MpH yBEINYCHUH aKTHBHO-HHYKTHBHON
HArpy3KH CIEyeT:

YMEHbILIATh

YBEIMYHMBAThH

OCTaBJIATh NOCTOSIHHBIM

YBEIMYMBATH HACTOJIBKO K€, KaK U IIPY YUCTO aKTUBHOU HArpy3Ke

PerynmupoBaHue akTHBHOI MOIITHOCTH CHHXPOHHOTO TeHepaTopa, padoTAaIOIIEro napauielI-HO ¢ MOIIHON CEThIO, TIPOBOTUTCS:
M3MEHEHHEM TOKa BO30YXKICHHUS reHepaTropa

W3MEHEeHHEeM MOMEHTA MPUBOJIHOTO JIBUTATENS

W3MCHCHUEM HaNPSHKCHUS

H3MeHeHueM K03 (GUIeHTa MOIITHOCTH

PerynupoBaHue peakTUBHOW MOLIIHOCTH CHHXPOHHOTO FeHepaTopa, paboTaroIIero napajuielibHO C MOIIHOI CEeThbI0, TPOBOIUTCSL:
M3MEHEHNEM TOKa BO30y)KIEHHUS reHepaTopa

M3MEHCHHEM MOMEHTA IPOBOIHOTO JIBUTATEIS

U3MEHCHUEM HaNpsHKEeHUS

W3MEHEHNEM YacTOThI BPAILIEHHS IIPUBOHOTO JIBUTATEIIS

[Ipu acHEXPOHHOM ITyCKE CHHXPOHHOTO ABHUTATEsI 0OMOTKY BO30YKICHUS:

OCTaBJIAIOT Pa30MKHYTOM;

3aMBIKAIOT Ha CONpPOTHBIICHUE B 10 pa3 GoJbIe CONPOTHBIECHUS! 0OMOTKU BO30OYKICHUS
3aMBIKAIOT HAKOPOTKO

3aMBIKalOT Ha conpoTuBieHue B 50 pa3 60ibIIe COMPOTUBIECHHUS OOMOTKH BO30OYKACHUS

DNEKTPOMArHUTHBII MOMEHT CHHXPOHHOTO JIBUTATENIS CO3/1aeTCsl:
WHIYKTUBHOM COCTaBIIAIOIIEH TOKA, IKOPS

MMOJIHBIM TOKOM

aKTUBHOM COCTaBJISIOIICH TOK

€MKOCTHOM COCTABIISIIOIICH TOKA

Yro mOHUMaeTCs MOJ peakiuei SKopsi CHHXPOHHOH MalIuHbI?
BO3/ICHCTBHE MarHUTHOTO IOJIS1 pOTOPA Ha TOK cTaTopa
Bo3zzaeicTBrue M/JIC poTopa Ha MarHUTHOE IIOJIE CTaTOpa
BO3/IeHCTBHE MarHUTHOTO I10JIs1 CTATOPa Ha TOK BO30YXKICHUS
Bo3zelictBrue MJIC cTaTopa Ha MAarHUTHOE MOJIE pOTOpa

Kakas yacTs CHHXpOHHOMN MaIlIMHBI HAa3BIBACTCS IKOpeM?

poTtop

MarHuTOIpPOBOJ

9TOT TEPMHH UCIIONB3YIOT TOJIBKO B MAIIMHAX IOCTOSIHHOIO TOKA
cTaTop

KaxkoBa wacTora nuTaromiei ceTu, eciau poTop CHHXpPOHHOM MalIiHbI C IBYMsI ITapaMH IOJIFOCOB BpalaeTrcs co ckopoctbio 6000
00/MuH?

100

50

250

200

150

Ot gero 3aBucut KII/I anexrpudeckoit MamuHbI?
OT NEPBUYHOTO HAIPSHKCHUS

OT BEIIMYHMHEI TIOTEPH B CTATH U MEAN

OT BEITMYMHBI CKOJIBXKCHHS

OT CKOPOCTH BpPAILCHUS

OT HAIIPABJICHUS BpaLCHUs

Jn1s1 4ero cIoyXHUT KOJUIEKTOP B MalllHAX TOCTOSIHHOTO ToKa? J{1s KperieHust 0OMOTOK POTOp
JUIS BBINPSIMJIEHHS TIEPEMEHHOTO TOK

JUIS KOHTAKTa CO IE€TOYHBIM MEXaHU3MOM.

JUISL COEJMHEHUS] POTOPHOM U CTATOPHOH 0OMOTKH.

JUISL IEHTPOBKU SKOPS




SIkopeM Ha3bIBaeTCS:

BpALIAIOIIAsICS] YacTh 3IEKTPHUUECKON MALIMHBL

4acTh AIEKTPUUECKON MAIIMHEI, B 00MOTKE KOTOpoit HaBomutcs DJ1C

9acTh 2JEKTPHUUECKON MalIMHBI, 00MOTKa KOTOPOH cO37aeT OCHOBHOM MarHUTHBIHM MOTOK
HETO/IBMYKHASL YACTh IEKTPUYECKOI MaIIMHBI

HuayxropoM Ha3bIBaeTCs:

BpallaloIascs 4acTb 31EeKTPUUECKOI MallMHBI

9acTh AJIEKTPUIECKON MAITUHBI, B 00MOTKe KOTOpoit HaBomutcs DJ1C

4acTh AEKTPUIECKON MAIINHEBI, 0OMOTKAa KOTOPOH CO34aeT OCHOBHOW MAarHUTHBIN MTOTOK
HEIO/IBIDKHAS YaCTh IEKTPUUECKOM MalTHHBI

OCHOBHOM MarHUTHBIA MOTOK MAIIMHBI ITOCTOSHHOTO TOKAa CO3aCTCs:

00MOTKOH BO30YXI€HUS 0OMOTKOH KOS

00MOTKOM J00aBOYHBIX ITOJIIOCOB KOMIIEHCAITMOHHOM 0OMOTKOM

OCHOBHOfI Mal“HI/ITHHﬁ MOTOK MAalllMHbI ITOCTOSTHHOTO TOKA PETYJINPYETCA N3MCHCHUCM
TOKa HKOpSI COHpOTI/IBJ'IeHI/ISI e ﬂKOpﬂ

TOKa BO30Y)KJIEHHUS TOJISIPHOCTH HANIPSKEHUS

[[{eTo4HO-KOMIEKTOPHBIN y3€J reHepaTopa MOCTOSTHHOTO TOKA CIIY>KUT JJIS:
BeipsamiieHus OJC

noBbieHus KITJ] MamuHb

MO/A/Iep>KaHuUs HAMPABJICHUS U BRIPAaBHUBAHUS BEIMYMHBI MOMEHTA
MoA/Iep>KaHus MOJISAPHOCTH U BHIPABHUBAHUS BEJTMUMHBI HANIPSKEHUS

Yto Takoe 00paTUMOCTh MAIINH IIOCTOSTHHOT'O TOKa?

MOJKET BpamaThcs B JIIOOYIO0 CTOPOHY

MOXeT paboTaTh Ha TI0O0OM TOKe

MO>KeT paboTaTh Kak FeHepaTOPHOM, TaK U B ABUTaTEIbHOM PEXUME
MOXeT paboTaTh Ha JTFOOOM HaNPSHKEHUH

MOXeT paboTaTh Ha 000N MOITHOCTH

B renepaTope MOCTOSIHHOTO TOKa HE3aBUCHMOTO BO3OYX/ICHHS TIPH IIETKAX, YCTAHOBJICHHBIX 110 JINHUH T€OMETPHYECKOH
HEeHWTpa, IpH MOCTOSHHBIX TOKE BO3OY)KIECHHS M CKOPOCTH BPAIICHUS IPHBOTHOTO JBUTATENS HANPsDKEHNE TIPH POCTE TOKa
SKOPSL:

YMEHbIIIACTCS;

YBEITNUUBACTCS;

0CTaeTCsl MOCTOSHHBIM;

HECKOJIBKO YBEJIMYMBACTCS.

Jlo6aBoUHbIE TIONIOCA B TEHEPATOPE TOCTOSHHOTO TOKA CTABAT IS
YBEIMYEHHUS] TOPMO3HOTO MOMEHTA;

YAY4IICHUS KOMMYTaILlUH;

YMEHbBIIICHHUS METAJNTIOEMKOCTH;

JUTSL TIOMOTIY [JIABHBIM MTOJTFOCAM.

YacToTa BpallleH!sI JBUraTessi MOCTOSHHOTO TOKa MapajuIeIbHOTO BO30YKACHUS PH YMEHBIICHUU MAarHUTHOTO TIOTOKA:
YBEITUYMBACTCS;

0CTaeTCs MOCTOSHHOM;

YMEHBIIACTCS,

OCTaCTCA IMOYTH MOCTOSHHOMA.

Yacrora Bpa].LIEHI/ISI JABUTaTCIs ITIOCTOSIHHOI'O TOKa napannenbﬂoro B036y)K£[eHI/I}I le/l yBeJIl/l‘{eHI/Il/I COHpOTI/lBJ]eHl/Iﬂ, BKIIFOYECHHOT'O B
SIKOPHYIO 1IEeIb:

YBEITUYMBACTCS;

0CTaeTCs IMOCTOSHHOM;

YMEHBIIACTCS,

Z[O6aBO‘IHOC CONPOTHUBJICHUC HC BJIMACT HA YaCTOTY BpaIllCHUA

YkaxkuTe croco0bl YIydIlleHns: KOMMYTAallud B MalIMHAX TOCTOSHHOTO TOKa
BKJIIOUCHHE JI00aBOYHOTO PE3UCTOPA B LEb SIKOPS

MPUMEHEHHUE CTICIHAITBHBIX CXeM 0OMOTKH SIKOPS

IIPUMEHEHUE HIETOK C IOBBIIICHHBIM IEPEXOIHBIM COIIPOTUBICHUEM
NpPHMEHEHHUE 100aBOYHBIX TTOJIIOCOB

YCTaHOBKA IIETOK Ha (pHU3MIECKy0 HEHTpaIh




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 pacyeTra; CBOOOJHOE BIaJeHHE METOANKOMN pacyera; KyJIbTypa o(pOpMIICHHS MOSCHUTENBHOIM
3aITUCKH; CaMOCTOSATEIBHOCTE BEIBOJIOB. Bce 3TO0 CyMMUpYeTCs B HITOTOBYIO OICHKY.

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 | Mathcad 14.0 University Classroom Perpetual
I1.3 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
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 OBECIIEYEHUE
Ayn. | Hasnauenune OcHarienne
113 Vuebnas mabopartopus (xommbioTepHBIH | KoMmiekr — yueOHOM  mebemm Ha 12 mecT g
KJacc) oOywaronuxcsi, 12 cTalMOHApHBIX KOMIBIOTEPOB  JJIst
CTYICHTOB, 1 CTallMOHAPHBIHA KOMITBIOTEP UL

nmpenogaBarens (y BCEX BBIXOX B HMHTEPHET), IPOEKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JIOCKa ayJuTOpHas
MenoBasi, BeO kamepa Logitech, moctym k JUOC
Vuauepcurera MUCHUC dYepe3 nu4YHBIA KaOWMHET Ha
miarpopme LMS Canvas u Moodle, nueH3nOHHBIE
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.




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+.

8. METOAUMYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

B npouecce n3ydeHns AUCHUILTHHEI BBIACISIOT B BUIA CAMOCTOSTENBHON pabOTHL: ayTUTOpHAs U BHEAYAUTOPHAs. AyTUTOpHAs
CaMOCTOSITENIbHAS Pa00Ta MO TUCHUILIMHE BBIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX 110/l PYKOBOACTBOM IIPEIO1aBaTEes.
BHeayautopHas camocTosTenbHas paboTa - IiIaHupyemas yaeOHas paboTa 00yJaroIiMCs, BEIONIHSIEMAas BO BHEAYTUTOPHOE
BpeMsI [0 33/IaHHI0 U [IPU METOANYECKOM PYKOBOJCTBE MIPEMOAaBaTeNs, HO 0e3 ero HeNOCPEACTBEHHOTO yJacTHsI.
CamocrosTenbHas padoTa, He peyCMOTPpEeHHast IPOrpaMMOil ydeOHON AMCIMITIIMHBL, PACKPHIBAIOIIEH U KOHKPETU3HUPYIOLIEH ee
CoZIep KaHUE, OCYIIECTBISIETCS 00yJaroIMMCs HHUIMATHBHO, C LETbI0 PeaIN3allii COOCTBEHHBIX yUeOHBIX U HAYIHBIX HHTEPECOB.
st 6oree 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH pabOTHI IO TUCIUIIIMHE MIPEoAaBaTeNb PeKOMEHAYET NCTOUHHUKHA JUIS
paboTHI, XapaKTepu3yeT Hauboee palloOHAIBHYI0 METOIUKY CAMOCTOATENIFHOM paboThI, IEMOHCTPHPYET paHee BHIIOTHEHHBIE
oOy4aromuMucs padoThl U T. 1. Bupl 3anaHnii 1711 BHEayANTOPHOI CaMOCTOSITENIBHON pabOThl, HX COZIEp)KaHUE M XapaKTep MOTYT
MMETh BapHaTHBHEIN 1 T} depeHnInpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTYJICHTOB online ¥ Ha 3aHATHAX B
3aBHCHMOCTH OT IIeNHU, 00beMa, KOHKPETHOH TEMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0KHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYUTOPHOH CaMOCTOSITEIFHON pabOTHI OCYIIECTBISIETCS B IIPEENax BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe

3aHATHA 110 JUCHUIITIMHE Ha TPAKTUYICCKUX , J'Ia60paT0pHI)IX 3aHATUAX.




