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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
[Tpodums DJIEKTPONPUBOA M aBTOMATHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst o4Has
OO0mast TpyI0EMKOCTh 7 3ET
YacoB 1o yueOHOMY ITaHy 252 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: 9K3aMeH 5
ayJUTOPHBIC 3aHSTHSI 119 KYPCOBOH MPOEKT 5
camocCTosATeNNbHas paboTa 97
4acoB Ha KOHTPOJIb 36

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 5@3.1)
Kypce>) Hroro
Henens 18
Bun 3anaruii i | PO | VI PII

Jlexun 51 |51 |51 |51
JlabopaTopHsbie 34 (34 |34 |34
IIpakrudeckue 34 (34 |34 (34
B Tom uncne uHT. 29 (29 129 |29
HUrtoro ayn. 119 (119 | 119 | 119
KonraxtHas padoTa 119 | 119 | 119 | 119
Cawm. pabota 97 |97 |97 |97
Yacel Ha KOHTPOJIb 36 |36 |36 |36
Uroro 252 1252 1252|252




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 23 DnexrposHeprerrka u anekrporexHuka [IpOIMuA.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOIT BO 30.11.2022, npotoko: Ne 30

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporoko:n Ne 30

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 07.03.2023 ., 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 | IIpoeKTHBI TOAX0/1 B TEXHUKE

2.1.3 | ®dusnka

2.2 Jucuuninubl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
NnpealecTByIIee:

2.2.1 | KoMmbroTepHOE MOJICIUPOBAHKE AIIEKTPOIIPHUBOJIOB

2.2.2 | IIpousBoaCTBEHHAS IPAKTUKA

2.2.3 | CunoBas 31EKTpOHHUKA

2.2.4 | Teopus 37€KTpONPUBOIA

2.2.5 | OO0uias sHEpreTUKa

2.2.6 |IIpoexTupoBaHUE HNEKTPOTEXHUIECKUX YCTPOICTB

2.2.7 | Cucrtemsl yIpaBieHHUs MEKTPOIPUBOIOB

2.2.8 | ABTOMaTH3aIMA TEXHOJOTHYECKHUX MPOIECCOB

2.2.9 | ABTOMaTU3UPOBaHHBIN 3IEKTPONPHUBOJ, TUIIOBBIX IIPOU3BOJCTBEHHBIX MEXaHU3MOB

2.2.10 |IloaroToBKa K mpoLERype 3alIUThI U 3aIUTA BHITYCKHON KBATH()UKAINOHHON paboTHI

2.2.11 |IlpenaunioMHas IpaKTUKa

2.2.12 | IIpOMBIIUIEHHBIE CETH

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMMUA

IIK-2: CiocoGeH NpoeKTHPOBATHL CHCTEMBI 3JIeKTPONPHUBOAA M ABTOMATH3HPOBAHHBIE CHCTEMbI YIIPABJICHHSA €
HCNOJIb30BaHUeM HUGPOBLIX TEXHOJIOT U

3HaTh:

[IK-2-31 ocobeHHOCTH KOHCTPYKUHHU, YPaBHCHUA, CXEMbI 3aMCIICHUA U XapaKTECPUCTUKU PA3JIMIHBIX 3JICKTPUYCCKUX JIBUTaTenei

OIIK-3: Cnioco0eH ocylecTBJISITh MOJIETHPOBAHNE, AHAIU3 M IKCIIEPUMEHTHI B IeJIAX MPOBEIEHHS 1€TAJIBHOT0
HCCJICI0BAHMA VISl pelIeHUs 3a1a41 B HpO(l)CCCI/IOHaJIbHOﬁ OﬁﬂaCTl/l, HCIOJb30BATH METO/AbI aHAJIU3a U MOACTUPOBAHUSA
JJIEKTPUYECKHUX Lienel U MIeKTPUYEeCKUX MAIMH

3HaTb:

OIIK-3-31 npuHIMI AEHCTBYSI COBPEMEHHBIX TUIIOB AIEKTPUUECKUX MAIIUH

IK-2: Cnocoden MPOEKTUPOBATH CUCTEMBI JICKTPONIPUBO/IAa U ABTOMATU3UPOBAHHBIC CUCTEMbBI YIIPABJIECHUA C
HCII0JIb30BAHUEM ].ll/lq)pOBbIX TEeXHOJIOTHii

YMmerb:

[IK-2-Y'1 o6pabaTeIBaTh pe3yabTaThl SKCIEPUMEHTATIBHBIX UCCIEIOBAHUII C LIENBIO MOCTPOCHHUSI OCHOBHBIX XapaKTEPUCTHK
NEKTPUUECKUX MALIMH ¥ TPaHCHOPMATOPOB

OIIK-3: CnocoGen OCyHIE€CTBJIATH MOACIUPOBAHUE, AHAJIU3 H IKCIIEPUMEHTHI B LEJIAAX ITPOBEACHUA A€TAJTBHOIO
HCCJICA0OBAHNA VI PCIICHUA 3a1a4 B Hqu)eCCI/IOHaJILHOﬁ OﬁﬂaCTl/l, HCII0Jb30BATH METO/AbI AHAJINW3Aa U MOACTHPOBAHUA
ICKTPUHICCKHUX nenei u AICKTPUYECKUX MAIINH

Ymern:

OIIK-3-Y1 cocTaBisaTh NpOCTEHINTNE KOHCTPYKTUBHBIC U SJICKTPUUYECKHE CXEMBI 3aMEIICHUS SJIEKTPUUECKIX MAIIMH U
TpanchopMaTopoB

IIK-2: Cnioco0eH NpoeKTUPOBATH CHCTEMBbI JJIEKTPONIPUBOA H ABTOMATU3MPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCNOJIb30BaHUEM HU(POBLIX TEXHOJIOT U

Baanernb:

I1K-2-B1 MeToaukaMu ONTUMM3ALUY IPU IPOSKTUPOBAHUY IEKTPUUECKUX MAILIUH




OIIK-3: CriocodeH ocylecTBISITh MOJIETHPOBAHNE, AHAJU3 M IKCIIEPUMEHTHI B IeJIAX MPOBEIEHHUS 1€TAJIBHOTO

HCCICA0BAHMA IJISl PEIICHUA 3a1a4 B npodmccnonam)noﬁ OﬁﬂaCTl/l, HUCIO0Jb30BATH METO/AbI AaHAJIHU3Aa U MOACTHPOBAHUA

IEKTPUHICCKUX nenei u AICEKTPUIECCKUX MAIIINH

Baanernb:

OIIK-3-B1 HaBbIKaMH 371€MEHTAPHBIX PACUETOB M UCCIIEOBAHMS AIEKTPUIECKUX MAIIUH

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIMKATOPHI H 31, sieMble
KOMIeTeH Ml pecypchbl padoThI
Pa3nen 1. Beenennue,
OCHOBHbIE IOHATHUS

1.1 Pounp snexTpuuecKkux MaiuH. 5 3 OIIK-3-31 J1.1 KMILK P1
OO01re BopocCh OIIK-3-V1 JI1.2J12.1 M2
npeoOpa3oBaHus OIIK-3-B1 IIK- 2.2
JIIEKTPOMEXAHUYECKOTO 2-31 [IK-2-V1 JI2.3J13.1
npeoOpa3oBaHus TTIK-2-B1 21
sHepru. /JIex/

1.2 Nzydenune cxeM 0OMOTOK 5 2 OIIK-3-31 JI1.1J12.1 KMI1,K
MamuH.D/C OIIK-3-Y1 J12.3 M2
00MoTKH.COCTaBIISIIOIIHE OIIK-3-B1 IIK- J12.4J13.1
MarHMTHOTO 1oJis. Beimaua 2-31 TIK-2-VY1 21
3a/1aHUs Ha KypCOBOE [IK-2-B1
npoektupoBanue. /I1p/

1.3 WHCTpyKTa)X 1O TEXHUKE 5 2 OIIK-3-31 JI3.1J13.3 KM1,K
Oe3omacHocTH. 3ydeHue OIIK-3-V1 21 M2
nabopaTopHOTO OIIK-3-B1 IIK-
obopynoanwus. /J1a6/ 2-31 TIK-2-V1

[IK-2-B1

1.4 3aKOHBI: NEKTPOMArHUTHOM 5 5 OIIK-3-31 JI1.2J12.3 KM1,K
nHIykmu, Kupxroga, OIIK-3-Y1 JI2.5713.1 M2
MOJHOTO ToKa, OMa It OIIK-3-B1 IIK- 21
MarHuTHOM 1ernu, Amrepa, 2-31 T1IK-2-V1
3aKOHBI 3JIEKTPOMEXAHUKH. TIK-2-B1

3JIeKTpOMaFHI/ITHI)Ie CUJIBI U
MOMCHTEI B 3HeKTpI/I‘~IeCKI/IX
MalinHax. HOTepI/I nu

KIIJ1. /Cp/

Pazpgen 2.
TpanchopmaTopbl




2.1

Haznauenwue u obnactu
MPUMEHCHUS
TpanchopMmaTopa.
YeTpoiicTBo, MpUHIUI
JieiicTBus U paboune
MPOLIECCH 0THO(DA3HOTO
TpaHcdopmaropa. Cxema
3aMeIeHHs
JIBYXOOMOTOYHOT'O
TpanchopMmaTopa.
HamaranumBaromuii TOK 1
TOK XOJIOCTOTO XOJ1a.
YpaBHEHHs HATIPSHKCHUS
TpanchopmaTopa u
BEKTOpHAsI AHarpamMma.
Tpexdasuprii
TpaHncdopmarop. I pymmsr
COeANHEHHS 0OMOTOK
TpanchopmaTopa.
V3MeHeHne BTOPUIHOTO
HAIMPSDKCHUS U BHEITHHUE
XapPaKTEePUCTUKH.
Koaddunuent noaesnoro
JIeHCTBUS
TpaHcdopmaropa. /Jlex/

14

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

JI.1J12.1
J12.2J13.1
€]

KMI,K
M2

2.2

Pacuer mapamerpoB
TpaHcdopmaropa. Pacuer
CXEMBI 3aMCIICHUS
tpanchopmaropa. Pacuer
napaMeTpoB KOPOTKOTO
3aMBIKaHUS H XOJIOCTOTO
xoxa. Pacder oOMoTOK
BBICOKOT'O 1 HU3KOTO
Hanpsokenus. /TIp/

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

JI1.1J12.1
2.3
J12.4]13.1
Ol

KMI,K
M2

23

Uccnenosanune
JIByXOOMOTOYHOTO
TpexdazHoro
TpanchopMaTopa mnpu
CUMMETPHYHOHN Harpyske.
Uccnenoanue
napamiensHOl paboThl
0IHO(a3HBIX
Tpancdopmaropos /J1ad/

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

JI3.1J13.3
01

KM1.,K
M2

2.4

Brlmonnenne KkypcoBoro
npoekta. CrienuanbHbIe
TpaHchopMaTopkl. TermioBoit
PEKUM

Tpancdopmaropa. /Cp/

14

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. DnexkTpuyeckue
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/

20

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

JI.1J12.1
J12.2J13.1
€]

KMI,K
M2

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/

12

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

2.3
J12.4J13.1
01

KM1,K
M2

33

UccnenoBanue
ACHHXPOHHOTO JIBUTATEIISI C
(hasHbIM U

KOPOTKO3aMKHYTBIM POTOPOM.

HccnenoBanue CHHXpOHHOM
MamuHsl. /J1a6/

16

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

JI3.1J13.3
01

KMI,K
M2




34

Beinonnenne KypcoBoro
npoekra. KopoTko3aMkHyThIe
AJl ¢ MOBBILIEHHBIM
IIyCKOBBIM MOMEHTOM:
JIBUTATEIN C IBOMHOMI
OennYbel KIIETKOM,
TITyOOKOTIa3HbIE IBUTATEINH.
CUHXPOHHBII KOMIIEHCATOP.
BeimonHeH#ne KypcoBoro
MIPOEKTa IO PacdeTy
ACHHXPOHHOTO JIBUTIaTEJIs.

/Cp/

54

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

JI.1J12.1
€]

KMI,K
M2

Pa3gen 4. DnexTpuyeckue
MAaIIUHBbI NOCTOSAHHOI'O
TOKa

4.1

YerpoicTBO UM IPUHIUI
JIeCTBUS MaLMHBI
noctostHHOTO Toka (MIIT).
Pexum reneparopa. Pesxum
nBuratens. OCHOBHbIE
HIIEKTPOMAarHUTHEIE
cootHomenust B MIIT: DJIC
SIKOpS1, TIEKTPOMArHUTHBIN
MOMEHT U 3JIEKTPOMAarHUTHast
MmomrHocTs. O6MoTkn MIIT.
Kommyranus B MIIT.
Knaccugukarms I'TIT mo
croco0y BO30YKIeHHS.
['eneparop ¢ HE3aBUCUMBIM,
napaienbHbIM,
MOCJIEOBATEIBHBIM 1
CMEIIaHHBIM BO30YKICHHEM:
CXeMBI BKJIIOUEHHs, paboune
XapaKTEePUCTUKU.
[MapamrensHas padota
TeHepaTopa MOCTOSHHOTO
TOKA C CEeThIO.
Knaccugukarms AT mo
croco0y BO30YKIeHHUS.
O06paTuMOCTh MaIlIuH
noctostHHOro Toka. JIIIT
HE3aBUCHMBIM,
napaienbHbIM,
MOCJIeI0BAaTENbHBIM 1
CMEIIaHHBIM BO30Y)KICHHEM:
CXEeMBbI BKITIOUCHUS, paboune
xapakrepucruku. [lorepu u
K03 (UITUEHT TOIE3HOTO
nericrBus. [Tyck JIIT.
PerynupoBanue 4acToTsl
BpAIleHUs] 1 U3MEHEHUE
HanpaBJICHUsI BpallleHUs Bajla
JIIT. /Jlex/

14

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

JIT.1J12.1J13.

1J13.2
Ol

KM1.,K
M2

4.2

OOMOTKH MaIlIiH
IMOCTOSIHHOTO
toka.Ilocrpoenue
XapaKTepUCTHK TeHepaTOPOB
M MAIlIMH IIOCTOSIHHOTO TOKA.
Pacuer nmyckoBoii auarpaMMebl
JIBATATENS IIOCTOSTHHOTO
toxka. /TIp/

12

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 IIK-2-V1
IIK-2-Bl1

JI1.1J12.1
2.2
J12.4J13.1
JI13.2
€|

KMI,K
M2

4.3

Uccnenosanue nBurartens
IIOCTOSIHHOI'O TOKa
HE3aBHUCHMOTIO
BO30YKaeHus. /J1ad/

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

JI3.1J13.2
J3.3
€|

KMI,K




4.4 Ocobennoctu mycka AIIT 5 24 OI1K-3-31 JIT.1J12.1 KMI1,K
napajuieJIbHOTO, OIIK-3-V1 J12.2 M2
MOCJIEI0BATEIHHOTO U OIIK-3-B1 IIK- JI2.3J13.1
CMEIIaHHOTO BO30YKICHHS. 2-31 [IK-2-V1 J3.2
CreranpHble MalIuHbI T1IK-2-B1 21
MOCTOSTHHOTO TOKa?
3aBepreHne 0pOpMIICHAS H
3alIUTa KypcoBOrO
mpoekra. /Cp/

4.5 [ToaroroBka u caaua 5 36 OIIK-3-31 KM1
sK3aMeHa /JK3aMeH/ OIIK-3-V1 21

OIIK-3-B1 IIK-
2-31 [IK-2-Y1
I1K-2-B1
5. ®POHJ OIEHOYHBIX MATEPHUAJIOB
5.1. KouTpoJibHble MeponpusiTusi (KOHTPOJIbHAs padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.II), BONPOCHI sl
CaMOCTOSITEIHHOM MOATOTOBKH
Kon KontponsHoe 1};{0165;601\“’16 B
KM MepOTpHATHE It pEl OTIPOCHI JUTS TIOATOTOBKHU
KOMIICTEHITNH
KM1 DK3aMeH OIIK-3-31;IIK-2-31 | Bompocs! K 3K3aMeHy

1. [TpuHIUI ASHCTBHS ANEKTPUICSCKUX MaIluH. TpeOoBaHus,
TpeIbSIBISIEMBIC K IEKTPHUCCKUM MAIIIHAM.

2. Haznauenue, ycTpolCTBO, IPUHLIMII €HCTBUS
TpaHchopMaTopoB.

3. BekropHas quarpamma Tpanc(hopMaTopa ¢ aKTHBHO-
UHIYKTUBHOW HAarpy3Kou.

4. Cxema 3aMelleHHsl peanbHoro Tpanchopmaropa. [lapamerpst
CX€MBI 3aMELICHHS.

5. OnBIT XOJIOCTOTO X0J1a TpaHchopMaTopa.

6. OmnbIT KOPOTKOTO 3aMBIKaHUS TpaHCHOpPMATOpA.

7. BHemHue xapakTepucTHKy TpaHchopMaropa.

8. OHeprermyeckas auarpamma tpaacopmaropa. KII/Q
TpaHcdopmaropa.

9. I'pymmbl coenuHeHHss 0OMOTOK Tpex(ha3HbIX
TpaHc(hOpMaTopoB.

10. [MapannensHast pabota TpexdaszHbIX TPAHCPOPMATOPOB.

11. Astotpancdopmarop.

12. KoHcTpykTHBHAs cxeMa U yCTPONUCTBO MAIMH IEPEMEHHOTO
TOKa.

13. IMpuHIUT BRINOTHEHNS MHOTO(A3HBIX 00MOTOK MAIlUH
HEPEMEHHOT0 TOKa.

14. Pacuer MarHUTHOMW LeMH MalIMHBI IEPEMEHHOTO TOKA.

15. MJIC 0OMOTOK MEepeMEHHOTO TOKa.

16. MarsutHoe noje 3J1eKTPUYECKOW MalIUHbI IIEPEMEHHOIO
TOKA.

17. DIeKTPOIBIKYIIHE CHIIBI, HHIYIHpYyeMble B 0OMOTKaX
HEePEMEHHOTO TOKA.

18. Ha3nauenue u npuHUUI AEHCTBUS ACUHXPOHHBIX MAIlIMH.
19. YerpolicTBO 1 006s1acTH IPUMEHEHHST ACHHXPOHHBIX MAIlIUH.
20. Cxema 3aMelleHUs] aCUHXPOHHOM MamuHbl. ITapamerpst
CXEMBbI 3aMeIIeHHS.

21. PaboTa acMHXpOHHOI! MalIMHBI IPU BpalIalOLIEMCsS POTOPE.
22. OHepreTuyeckas auarpaMma acUHXpOoHHOU MamuHbl. KITJ]
ACUHXPOHHOU MallIWHBL.

23. DIEeKTPOMAarHUTHBIT MOMEHT aCHHXPOHHON MAIIIMHBI.

24. BexropHas nuarpamMmma acMHXpPOHHOW MAaIlIMHBI.

25. MexaHuueckue XapakTepUCTUKU ACUHXPOHHOTO JIBUTATENs.
MaxkcuManbHbIA U IyCKOBOX MOMEHT.

26. PaGoune xapakTepuCTUKU aCHHXPOHHOTO JBUTATENs.

27. ITyck acCMHXpOHHOT'O JABUTraTElsl.

28. PerynupoBanue 4acTOThI BpallleHUs] ACUHXPOHHBIX
JIBUTATEJICH.

29. I'eHepaTopHBIil peXUM aCMHXPOHHOU MAaIIHHBI.




30. KOHCTpYKTHBHOE MCIIOJHEHUE CUHXPOHHBIX MAalllUH.
[IpuHUUn qeACTBUSI CHHXPOHHOM MaIINHbI.

31. MarauTHoOe ToJIe CHHXPOHHBIX MAaIlliH IPH X0JIOCTOM XOJe.
XapaKkTepuCcTHKA XOJIOCTOTO X0/,

32. MarsuTHoe nojie CHHXPOHHBIX MalIHH NPU Harpyske.
Peaxnun sikopsi.

33. Peakuus sxopsi B HEIBHOIOJIIOCHON MallluiHE

34, Peakuus sxops B sIBHONOJIOCHOW MallllHE.

35. BHemnue u peryaMpoBoYHbIe XapaKTEPUCTUKUA CHHXPOHHBIX
TeHEepaTopOB.

36. BekropHbie muarpaMMbl HESIBHOTIOTFOCHBIX CHHXPOHHBIX
TeHEpaTOPOB.

37. BekropHble 1uarpaMMsl SIBHOIOJIIOCHBIX CHHXPOHHBIX
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. MOLTHOCTB U JIEKTPOMAarHUTHBIA MOMEHT CUHXPOHHOMH
MAIIMHEL YTI0Bas XapaKTepHCTHKA.

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

42. VYrnoBas XxapakTepuCTUKa CUHXPOHHBIX JBHUTaTEINICH.

43. Paboune xapakTepUCTHKN CHHXPOHHBIX JBUTATENEH.

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

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

47. [TpuunHbl nckpeHust Ha KojulekTope. CrocoObl ymydIeHus
KOMMYTAIIIH.

48. [IpuHIMnI necTBUs MalIUH MTOCTOSIHHOTO TOKa. PexuM -
TeHepaTop.

49. [IpyHIMN OEHCTBUS MAIIMH MOCTOSSHHOTO TOKa. Pexum -
JIBUTATEIh.

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

52. Crioco0bl BO30YKICHUST MAIlIMH ITOCTOSTHHOTO TOKA.

53. XapakTepUCTUKH IeHepaTopa MOCTOSHHOTO TOKA.

54. XapaKTepUCTUKU JBUraTessl IOCTOSHHOIO TOKa.

55. Crioco0bl peryupoBaHus CKOPOCTH JBHTATENEH
MOCTOSTHHOTO TOKA.

56. Crioco0bl ImycKa ABUraTens MOCTOSHHOTO TOKa.

KM2

Tembl TOKNAm0B IO
CaMOCTOSATCIIHLHON
pabore

HpI/IMCpLI TEMBI JOKJIAJI0B 10 CaMOCTOSITEIbHOM pa60Te:

1) 3aK0oHBI IEKTPOMEXAHUKH

2) [ToTepy B 3NMEKTPUUYECKUX MAIIMHAX W KOAPQUIIUCHT MTOJIE3HOTO
JeictBus

3) CrieranbsHbIe TpaHC(HOPMATOPEHI

4) TenoBo# pexxuM TpanchopmaTopa

5) KopoTkozamkHyTbIE AJ] C TOBBIIIEHHBIM ITyCKOBBIM MOMEHTOM
6) ACHHXpOHHBIE ABHUTATEIH C JIBOHHOM Oennabeil KIeTKoiH

7) ACHHXpOHHBIE TTyOOKOTIA3HBIC BUTATEIH

8) CHUHXpOHHBIN KOMIICHCATOD

9) OcoOGEeHHOCTH ITycKa JIBUTATEIIs TOCTOSTHHOTO TOKa MapaJlIeNIbHOTO,
MOCIIEI0OBATEIIFHOTO M CMEIITAHHOTO BO30YXKICHUS

10) CrieriaiibHbIe MAIIMHBI TIOCTOSTHHOTO TOKA

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBast padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTsl

HasBanue
padoTsI

[IpoBepsiembie
WHIUKATOPBI
KOMITETEHIIUH

Copnep:xaHue pabOTHI

Pl

Kypcogoii nmpoekr

B1

OIIK-3-Y 1;011K-3-
BI;[IK-2-Y I;TTK-2-

KypcoBoii mpoeKT NMeeT LeTbI0 03HAKOMHUTh 00y4JaroIuX ¢
COBPEMEHHOMU NPAKTUKONH M METOJUKON IIPOEKTUPOBAHUS
JJIEKTPUYECKUX MAILIUH.

3agayaMu MPOEKTUPOBAHUS ABIAIOTCA: 00yUeHUE IPUMEHSTh
[I0JIy4E€HHbIE 3HaHUs NIPU PELIEHUH PeabHOM 3a/1aul; Pa3BUTh HABBIKU




CaMOCTOSATENbHOU PabOThI U CAMOCTOSATENFHOTO MPUHSITHS PELICHHUH.
Tema kypcoBoro npoekra: "Pacdyer aCHHXpOHHOTO ABUraTess"
HcxonHbie TaHHBIE HA MPOSKTUPOBAHKE BKITIOYAIOT CIICAYIOIIUE
WCXOJIHBIC TAaHHBIC: TUII IBUTATEIsI, HOMHHAIbHAS MOIIHOCTD,
HOMHHAJIFHOE HATIPSDKCHUE U YacTOTA MUTAIOIICH CeTH, YHCIIO map
nosirocoB, KITJI, ko3¢ GuimeHT MOIHOCTH.

PacueTHO-NOsAICHUTENBHAS 3aIIHCKa KYPCOBOTO MPOEKTa JOJDKHA
COJEPKaTh:

TUTynbHBIN TUCT

3agaHue Ha KypCOBOH IPOEKT

Copeprxanue

BBenenune

PacuerHas uacTb, B KOTOPYIO BXOAUT:

Br100p raBHBIX pa3MepoB

Pacuer 3y0110BO# 30HBI 1 0OMOTKH CTAaTOpa

Br16op Bo3mymmrHOTO 3330pa

Pacuer potopa

Pacuer MmarHuTHOM cucTembl

Pacuer mapamerpoB nBurarens A1 HOMHUHAJIBHOTO peXHMa
Pacuer noreps B nBUTaTENne

[TapameTps! 1 JaHHBIE XOJIOCTOTO X0Ja

Pacyer pabounx xapakTepHUCTHK

PacueT mycKkoBBIX U XapaKTEPUCTHK

3aKIro4eHue

CHHCOK HCTIOJIb30BAHHBIX UCTOYHUKOB

[Ipunoxxenus

IIpuMepHbIe BONIPOCHL AJIS 3aILUTHI KYPCOBOIO IIPOEKTa

1. Kakne snekTprdecKre MaIliHbI SBIIAIOTCS OCHOBHBIM HCTIOTHEHHEM
MIEPEIHCIICHHBIX eANHBIX CePUI AIEKTPUIECKUX MAIIHH?

2. Ha 6a3e KaKkuX 3JIEKTPUYECKUX MAIIUH IPOEKTHPYIOT U U3TOTOBIISIOT
MOAN(HKALUY TEKTPUIECKUX MAIIHH?

3. Kaxne MomuduKaussMi MOTYT OBITh Y aCHHXPOHHBIX JIBHTaTEINeH?
4. Kaxkue pa3mepbl OTHOCATCS K TJIABHBIM pa3MepaM 3IEeKTPHUSCKUX
MallIMH IePEMEHHOTO TOKa?

5. IlpuBenure GpopMyiry pacdeTHOH (BHYTpEHHE) MOIITHOCTH
AIIEKTPUIECKO MAIIMHEI EPEMEHHOTO TOKA.

6. UeMm orpaHHuYUBaeTCs 0XKUIAEMOE MOBBIIIEHHE TEMIIEPaTyphl
AKTHBHBIX 4acTeH EKTPUYECKON MaIIuHbI?

7. HazoBuTe 1Ba OCHOBHBIX CTI0C00a pacdyéra U MPOSKTHPOBAHUS
JNIEKTPUUYECKUX MAIIUH U MOSICHUTE UX CYIHOCTb.

8. IlosicHuTE TepMHH — BBICOTA OCU BPAILEHHsI YEKTPUIECKON MAIIUHBI
9. IlpuBennTe GopMysTy IS ONIPEACTICHAS MOIITHOCTH JJIEKTPUICCKOM
MAIIHBL

10. Yemy npomnopioHaied TMHAMUYEeCKUIl MOMEHT HHEPLIUU
JNIEKTPUYECKON MAIINHBI?

11. Yemy nponopuyoHalleH y aCHHXPOHHBIX JIBUTATEIIEH, HAarpeB
0OMOTKH IpH ITycKe?

12. Kak u3MeHsieTcss OTHOCUTEIIBHBIM TOK XOJIOCTOTO X0/a MpH MycKe
ANIEKTPUYECKON MAIlIUHBI?

13. Yto npencrasinser cobo0if cepus IEKTPUIECKUX MAIIHH?

14. Yto 1omKHBI OBITH PETYCMOTPEHO B CEPHH DIIEKTPUUECKON
MalINHBI 71 BceX HEOOXOIMMBIX YacTOT BPAICHHS 1 HAPSKEHUN?
15. C xakoll [UINHOW CEpAECUHUKA BBIIOIHSIETCS Y MAIIUH IOCTOSIHHOIO
TOKa KaXKABIA TUTIOpasMep?

16. Kakoit Hapy»KHBIf TaMEeTp UMEIOT y MalllMH ePEeMEHHOTO TOKa
JICTHI CTATOPa OHOTO ¥ TOTO K THUITOpa3Mepa IPH Pa3HBIX YHCIIaX
HOJIOCOB?

17. Yem ompeniensercs yiaydlleHUE TEXHUKO-D3KOHOMUYECKUX
noKazaTesel MPOEKTUPYEMBIX AMEKTPUIECKUX MAIIUH?

18. HazoBUTE OCHOBHBIE [TOKA3aTENN U CBOICTBA HEOPraHUYECKUX
BOJIOKHHUCTBIX MaTe€pHaIOB, OCHOBA KOTOPBIX — CTEKIOBOJIOKHO HIIH
acOecr.

19. HazoBuTe OCHOBHBIE IIOKA3aTENN U CBOWCTBA CIIOASHBIX
MaTepuaoB, 0asHPYIONINXCS Ha IUITAHON WM APOOIEHHOH citofe.
20. Ha3oBuTe OCHOBHBIE TIOKAa3aTeNU U CBOICTBA IIICHOUHBIX U




OyMa)KHBIX H30JIALHOHHBIX MATEPUAIOB U3 CHHTETHYECKUX CMOIL.

21. IlpuBeauTe OCHOBHBIE BCIOMOTaTENbHbBIE MATEPHUAIIBL,
HCTIONTB3yeMBIE JUIS MEXaHHIECKOTO

KpeIUIeHNs! 0OOMOTOK MIIH OTEIBHBIX COOPOUHBIX SHHUIL
JNEKTPUUECKUX MAIINH

22. C yero Ha4YMHAETCS KOHCTPYUPOBAHHUE OOIINX BUIOB
ANIEKTPUUECKUX MAIIUH?

23. Yem ompenensercs TPyJA0EMKOCTb H3TOTOBICHUS HMEKTPUIECKIX
MaruH?

24. Kakyie OCHOBHBIC HICIIOJTHEHHS 110 CTETICHHN 3aIUTHI SBIIIOTCS Y
MAIIIFH IePEeMEHHOTO TOKa?

25. C yero HauMHAIOT Pa3pabOTKy KOHCTPYKLUUH MAIIMH MIEPEMEHHOTO
TOKa (KpOME aCHHXPOHHBIX JIBUTaTeNei ¢ (ha3HbIM POTOPOM) 10
JTAHHBIM JJIEKTPOMAarHUTHOTO pacdera’?

26. C uero HAYMHAIOT Pa3pabOTKy KOHCTPYKIMU MAIIUH MOCTOSHHOTO
TOKa?

27. Uemy paBHO MpeAeIbHO JOIYCKaeMOe MPEBBILICHHE TEMIIepaTyphl
00MOTOK 3IEKTPUYECKUX MAIIMH JUIS KJlacca HarpeBOCTOMKOCTH
n3oJsiiu B?

28. YeMy paBHO MPEAENBHO JOMYCKAEMOE MPEBBIIEHHE TEMIIEPATYPhI
00MOTOK 3JIEKTPUIECKUX MAIIHMH JUIA KJlacca HarpeBOCTOWKOCTH
u3osuu F?

29. YeMy paBHO MPEAENBHO AOMYCKAaEMOE MPEBBIIIEHUE TEMIIEPATyPhl
00MOTOK JIEKTPUYECKUX MAIIIHMH JUIA Kilacca HarpeBOCTOUKOCTH
nzossiuu H?

30. YUemy paBHBI IpeNIeNIbHO JOMYCKaeMble TEMIIEPaTYphI
U30JISILIMOHHBIX MAaTEPHAJIOB Pa3INYHbIX KJIACCOB HArPEBOCTONKOCTH
n30JA1Un?

31. Yemy paBHBI IpeIeIbHO JOITyCKaeMbIe TEMIIEPATyphI
U30JISIIMOHHBIX MAaTEPHAIOB Pa3INUHbIX KJIACCOB 0OMOTOK
AIEKTPUIECKUX MAIIHH?

32. Yemy paBHO MaKCHUMaJIbHO JIOIIYCTUMOE OTHOIICHHE
KOHCTPYKTUBHOM JUTMHBI CepACYHUKA

CTaTopa K BHyTPEHHEMY AUaMeTpy CepAedyHuKa cTatopa?

33. Kaxk BeIOMpaeTcst BO3LYIIHBII 3a30p MEXIY CTATOPOM H POTOpOM?
34. Yemy paBHa JUIMHA CepleUYHHKA poTopa?

35. YeMy paBHO cpeiHEe 3HAUEHUE MAarHUTHOM MHIYKIIMH B 3yOLax
craropa?

36. Uemy paBHBI HOTEPH B OOMOTKE CTATOPa IIPH MaKCHMAIBHON
JIOTIYCTUMOH Temneparype?

37. Uemy paBeH yAeIbHBIN TEIIOBOM ITOTOK OT MOTEPh B AKTUBHOU
gacTH 0OMOTKH U OT NTOTEPh

B CTaJI, OTHECEHHBIX K BHYTPEHHEH MOBEPXHOCTH OXJIAXKICHHS
aKTHBHOM yacTu craropa?

38. UeMy paBHO ITpeBHIIICHNE TEMIIEPaTypbl BHYTPEHHEH ITOBEPXHOCTH
AKTUBHOM 4acCTH CTATOPa HaJl TEMIEPATYpOH BO3AyXa BHYTPU MAllUHbI?
39. Yemy paBHa Macca KOHCTPYKIIMOHHBIX MaTe€pUaoOB ABUTATENs?
40. Yemy paBeH AUHAMUYECKUII MOMEHT MHEPLIMU KOPOTKO3aMKHYTOTO
potopa?

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

OK3aMeHaINOHHBIN OMIIET 10 IUCIMILUIMHE BKIIIOYACT B ce0s 1Ba TEOPETHUECKUX BOIPOCH! M 339y 10 TeMaM, H3JI0KEHHBIM B 4
pasnene gannoit PIT/I. buners! xpansrTcs Ha kadenpe U yTBEpXK/ICHBI €€ 3aBEIyIOIHM.

ITpumeps! 3a1au Ha SK3aMEH:

3amava 1. Tpexda3ublii cuaoBoii moHmwkaromuil Tpancopmarop SHom=1000 kBA, HOMUHANBEHOE HAIPSDKEHUE IEPBUYHOM OOMOTKH
Ulrom=10 kB, HOMUHaNbHOE HaNpsDKeHNEe BTOpHYHOH 00MoTKH U2HOM=0,4 KB, HanpshkeHUst KOpoTKoro 3aMmbikaHust Uk3=8 %, TOk
xoJocroro xoaa Ixx=2 %, norepu xonocroro xona Pxx=3 kBt, norepu kopotkoro 3ameikanus Px3=10 kBT, cos®2=0,8. Ilepuunas
U BTOPHYHAsE OOMOTKH COSTUHEHHI B «3Be3ay». Onpenenuts k03 GHUIUEHT TpaHCHOopMaLUH U TapaMeTPhl CXEMbI 3aMEIICHHS.

3amaga 2. [y aCHHXpOHHOTO JBHUTATENS ¢ (ha3HBIM POTOPOM CO CIEAYIOIINMH HOMHHAIBHBIMA TaHHBIMU: PHOM=30 KBT;
Unom=380 B; nHomM=725 06/mun; [1HoM=71,6 A; r1=0,136 Om; x1=0,225 Om; [2H0M=74,3 A; E2HOM=257 B; 12=0,0593 Owm;
x2=0,174 Om; ko3¢ punment Tpanchopmaiu HanpsokeHus ke=1,41 paccuutaTh U HOCTPOUTH MEXaHUUECKHE U
NEKTPOMEXAHUIECKHE XapaKTEPHUCTHKU

3amaga 3. /Iy aCHHXPOHHOTO JBHUTaTeNs ¢ (ha3HBIM POTOPOM CO CIEAYIOIIMMH HOMHHAIBHBIMU JaHHBIMU: PHOM=22 KBT;
Unom=380 B; nnoM=965 06/mun; I1HoM=55 A; r1=0,19 Om; x1=0,31 Om; I2H0M=61 A; E2HO0M=225 B; r2=0,066 OM; x2=0,23 OMm;




k03 uLueHT TpaHchopMmanuy HanpsoxeHUst ke=1,6 onpenenuTs BETHYNHY IIyCKOBOTO CONMPOTUBIICHUS I 00eCIeIeH S
HOPMaJIbHBIX YCJIOBHUI IycKa 0€3 Harpys3KH.

3amaga 4. ACHHXpOHHBIH ABHUTaTeNb ¢ (hasHeIM poTopom Tuma MTF412-8 uMeer crenyromniie HOMUHATIBHBIE JaHHBIC: PHOM=26
kBT1; Unom=380/220 B; naoM=715 06/mun; r1=0,182 Om; x1=0,313 Om; 12H0M=68 A; E2HOoM=266 B; r2=0,095 OMm; x2=0,231 Owm;
ko3 dunment rpancdopmannu HanpsprkeHui ke=2,03. OnpenenuTs BENUYHHBI IyCKOBBIX CONPOTHBIECHUI U MOCTPOHUTH ITyCKOBYIO
JyarpaMmy Juisd Iycka B 4 CTYIEHHU.

3anava 5. AcunxpoHHsii qeurarens Turna MTKH211-6 umeer cneayromume napamerpsl: PHom=11 kBt; UlHoM=380 B; nHom =920
006/muH; [1THOM=0,82; cos[THOM=0,78; r1=0,415 Om; x1=0,467 Om; 12'=0,824 Om; x2'=0,708 Om. Onipenenure MOTEpH B
HOMHHAIIEHOM PEXHME.

3amada 6. J[BuraTenb MOCTOSHHOTO TOKA C HE3aBUCHMBIM BO30YKICHHEM IPUBOIUT BO BpallleHHUE MOAbEMHYIO Jebenky. PHOM=25
kBt; Unom=220 B; [HomM=132 A; nHoM=1500 06/muH; Rs cym=0,0828 Om. [TocTpouTh MEXaHUYECKYIO U DIIEKTPOMEXAHUIECKYIO
XapaKTEPUCTHUKH.

3amada 7. [y aABUTaTeNs MOCTOSHHOTO TOKA C HE3aBUCUMBIM BO30Y)KIICHHEM ¢ HOMUHAIBHBIME JaHHBIMA: PHOM=9 kBT; UnoM=220
B; Tnom=48 A; nHoM=900 06/muH; Rst cym=0,348 Om. PaccunTarh myCKOBBIE CONMPOTUBIICHUS U HOPMAaJIbHBIX YCIOBHH TTyCKa.
Yucno cryneHeld BEIOpaTh CaMOCTOSITEIBHO

HpI/IMepLI BOIIPOCOB U Sa,E[aHI/Iﬁ KOMITBIOTCPHOTI'O TCCTUPOBAHU

Bpaiuaromiasicst 4acTb JIEKTPOABUTATENs HAa3bIBACTCS:
cTaTop

HHIYKTOP

AKOPb

potop

INosicauTe, Ha KaKOM (PU3NIECKOM SBICHUH OCHOBAH IPHHITUI PaOOTHI MIEKTPOABUTATENS, KAK IPEoOpa30oBaTeIs MEKTPHICCKOH
SHEPIUU B MEXaHUUYECKYIO

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

SBJICHHE BO3HIKHOBEHHS BOKPYT ITPOBOIHMKA C TOKOM MarHUTHOTO TI0JIA (TIPaBHIIO «OypaBUMKay)

SBJICHHE EKTPOMAarHUTHON WHAYKITNHU (IIPABHIIIO «IIPABOM PYKH»)

IMosicanTe, HAa KakoM (PU3NUECKOM SIBICHHH OCHOBAH IIPHHIIHIT pabOTHI JIEKTPUIECKOTO T'eHepaTopa, KaKk mpeodpa3oBaTes
MEXaHUUYECKOU SHEPIUU B JIEKTPUUECKYIO

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

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

SIBJICHHE IEKTPOMarHUTHOH WHIYKITHHA (IIPABIJIO «IIPABOH PYKH»)

IMosicauTe, Ha KakoM (PU3NUECKOM SIBIICHUU OCHOBAH MPUHIMI pabOThl 0OMOTOK BO30YXKAEHUS NEKTPHUECKUX MallIUH,
NpeaHa3HaYeHHbIX IS CO3JaHHUs MarHUTHBIX MOJIEH

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

SBJICHHE BOHHUKHOBEHHsI BOKPYT IIPOBOJIHUKA C TOKOM MarHUTHOTO I0JIs (IPaBHUIIO «OypaBUMKay

SIBJICHUE JIEKTPOMAarHUTHOH MHAYKINH (TIPaBHIIO «IIPABOI PyKI»)

YcnoBus napannensHoi paboTsl TpaHC(HOPMAaTOPOB

PaBEHCTBO BTOPUYHBIX HANPSDKEHUH M 4acTOT

HAaXOJUTCS B OJTHOM ITOMEIICHUH ¥ OBITh Pa3IMIHON MOIIHOCTH

BTOPHUYHBIC HATIPSDKEHUS PaBHBL, IPHHAUISKAT K OJHOI rpymie, oquHakoBele UXx
onuHakoBble UXX, paBHbIE 110 MOIIHOCTH

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

WU3MCHCHHUSIM YHCJIA BUTKOB BTOPUYHONW OOMOTKH

HU3MCHCHUCM AKTUBHOI'O COIIPOTHUBJICHUA

NU3MCHCHUEM MHAYKTUBHOTO COIIPOTUBJIICHUSA

U3MEHEHUEM EMKOCTHOT'O CONIPOTUBJICHUSA

06racTh IpIMEHEHHs TpaHchOpMaTOpa

JUISL U3MEPEHUS MOIITHOCTU

JUISL U'3MEHEHHUS] MOIIHOCTH

JUTS I3MEHEHHS HaIPSDKCHHS

JUISL I3MEHEHHS HAIPSDKEHHS C COXPAHEHUEM 9acTOT
JUISL '3MEHEHHUS 4acTOT




Yem oTiryaercs TpanchopMaTop OT aBToTpaHchopmartopa?
KOJIMYECTBOM OOMOTOK

OTCYTCTBHEM DJIEKTPUUECKON CBSI3U MEXKIy OOMOTKaMH
TOJIIUHOM JIUCTOB MATHUTONIPOBO/]

MarduTHBIM ITIOTOKOM

qacTOTOMH

CKOIIBKO CTepKHEeH umeet Tpex(as3Hblii TpanchopmaTop?
OJIMH

JBa

Tpu

IeCTh

Kakyro 3aBUCHMOCTb yCTaHABIMBAET BHEIIHSAS XapaKTepUCTHKA TpaHChopMaTopa?
U2=f(12)

Ul=f(I1)

12=£(12)

U1l=f(U2)

U2=f(U1)

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

50% OoT HOMHUHAJIBHOTO

2-3%0T HOMUHAJILHOTO

TOK OTCYTCTBYET

TOKY BO BTOPUYHOH 0OMOTKE

UYro cocTaBiseT aKTUBHYIO 4acTh TpaHChopMaTopa?
MarHUTOINPOBOJ U OOMOTKH

BBOJIHOE YCTPOMCTBO

nepBUYHAS 0OMOTKA

Harpyska

KOpITyC

Ecmu W1 — 4ucino BUTKOB MEpBHYHOM 00MOTKH, a W2 — 9HCII0O BUTKOB BTOPUYHOH 0OMOTKH, TO TpaHC(HOPMATOP SABIAETCS
HOHMKAIOLINM, KOT/a:

WI>W2

WIi<w2

WI1+W2=0

WI1=w2

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

WI>W2

Wi<w2

WI1+W2=0

WI1=w2

Ha xaxom 3akoHE OCHOBaH MPUHIIMII AEHCTBHA TpaHCHOpMaTopa:
3akoH Oma

3akoH Jxoyns-Jlenma

3aKOH 3JIEKTPOMArHUTHON HHAYKIIUN

3akoH Kynona

MarsuToIpoBox TpaHchopMaTopa U3TOTOBIISAETCS H3:
QTIOMHIHUS

JNMEKTPOTEXHUUECKON CTaln

MeH

gyryHa

Kakue moTeps MOITHOCTH B CHJIIOBOM TPaHC(POPMATOPE 3aBHUCAT OT €r0 HArpy3KH
MOTEPH C CEPACTHUKE

noTepu B 0OMOTKaX

00a Bua 3aBUCAT

o0a Bua HE 3aBUCAT

Kakue nmorepy MOLHOCTH B CHIIOBOM TpaHC(OPMATOPE HE 3aBUCST OT €ro Harpy3KH:




MOTEPH C CePACUHUKE
MOTEPH B OOMOTKAX
o0a BHIa 3aBUCAT
o00a BHa HE 3aBUCIT

VYKaxuTe BEINYNHY, KOTOPAsk ONpeIesieT HHAYKTUBHOE CONIPOTHUBIICHHE TpaHCc(opMmaropa:
TOK XOJIOCTOTO X0/1a

MOTEPU XOJIOCTOTO X0/1a

HAIpPsHKCHUE KOPOTKOTO 3aMBIKAHUS

MOTEPH KOPOTKOTO 3aMBIKaHHS

VYkaxuTe BeIUUUHY, KOTOpas ONpe/essieT aKTHBHOE CONIPOTUBIICHUE TpaHc(opMaropa:
TOK XOJIOCTOTO X012

HOTEPHU XOJIIOCTOTO X013

HaIpsHKEHHE KOPOTKOTO 3aMBIKAHUS

HOTEpU KOPOTKOTO 3aMbIKAaHUS

YKakuTe BeNHUNHY, KOTOpast ONIPEAeNsaeT HHAYKTHBHYIO IPOBOANMOCTH TpaHC(OopMaTopa:
TOK X0JIOCTOI'O X012

IOTEPH XOJIOCTOIO X01a

HaMpsDKEHUE KOPOTKOTO 3aMbIKAHUS

NOTEPU KOPOTKOI'O 3aMbIKaHHs

Crioco6 coemuHeHUs] 0OMOTOK Tpexda3Horo TpanchopMaTopa U (pa3oBbIi CABUT MEXKYy BEKTOPaMH BEICOKOTO U HH3KOTO
HaIpsDKEHUM BIMSET Ha:

TpYIIy COeTUHEHUs] 0OMOTOK TpaHchopMmaropa

MOTEpH B TpaHCHOpPMATOpE

MAarHUTHbIH TIOTOK B CEpACYHUKE

CIOCO0 perynupoBaHUs HAPSDKCHUS

VYkaxuTe BO3MOKHOE YHUCIIO TPYIIT COSTUHEHUS 0OMOTOK TpaHCchopMaropa:
3

5

10

12

Enununeil n3sMepeHnss MarHUTHOTO MTOTOKA B CEPACYHUKE TpaHCHOopMaTOopa SBISETCS:
Awmrniep

Beb6ep

Awmnep/metp

Tecna

Enunnneit n3MepeHns HaMarHU4UBAOIIeH CUIIBI 00MOTOK TpaHC(hOpMaTOpa SBISETCS:
Awmniep

Bebep

Awmmep/meTp

Tecna

N3menenne ko3 dunueHTa TpaHcHOPMAaIUK PEryITHPyeMOTo TpaHC(hOpMaTOpa OCYIIECTBIETCS:
U3MCHCHHUECM YHCJIa BUTKOB O6MOTKI/I BBICOKOT'O HaHp}DKeHI/IH

W3MEHEHUEM YHMCiIa BATKOB OOMOTKH HU3KOTO HAIPSKEHHS

N3MCHCHUECM HAMArHM4CeHHOCTHU Cep)le‘-lHI/IKa

M3MEHEHHEM CII0C00a COeTUHEHNSI 0OMOTOK

ABToTpanchopMaTop oTIIMUaeTcs OT TpaHchopMaTopa TeM, 9To:
peryaupoBaHne TpaHc(opMaTopa OCyIIECTBISIETCS aBTOMATHIECKI
OTIMYAeTCA CIIOCO0 COeTUHEHHs OOMOTOK

MUMEET MEHBIIUE TIOTEPH MOIIHOCTH

UMEETCs MEKTPHIECKas CBSI3b MEXITy 0OMOTKaMHU

Ykaxure npaBUiIbHOE 3HAYEHUE MOTEPh MOIHOCTHU B IBYX00MoTOYHOM TpanchopmaTope 10/0,4 kB Su=160 kBA dPx=0,31 kBT
dPx=2,27 kBT npu ero padote ¢ koapdunueHrom 3arpy3ku k3=0,7:

1,42 kBt

2,58 kBt

2,42 kBt

1,9 kBt

Kakyro 3aBUCHMOCTB YCTaHaBJIMBAET CKOPOCTHAS XapaKTEPUCTHKA ACHHXPOHHOTO JBUraTess?




TOKa cTaropa oT MOJIE3HOI MOIIHOCTH
CKOPOCTHU Bpalll€HHA OT CKOJBXCHUA
TOKa poTopa OT MMOJIC3HON MOIHOCTH
HampsHKEHUA OT MOIITHOCTU

HET OPAaBUJIBHOTO OTBETA

KakumMu mapamerpaMu ONpeAessiFoTCs TyCKOBBIE CBOWCTBA IBUTATEIS
3HaYeHUEeM IIYCKOBOTO TOKa U MOMEHTa

3HaYEeHHMEM HOMHHAJIBHOTO TOKA © MOMEHTA

CKOJTBKEHUEM U CKOPOCTHIO BpAILICHHUS

K11 u cosd

3HaY€HHEM HOMMHAJIBHOTO TOKA M MOIHOCTH

Kak M0XHO H3MEHHUTBH CKOPOCTH BPaIICHI aCHHXPOHHOTO JABUTATENS C (Pa3HBIM POTOpOM?
HU3MEHEHUEM HaNpsHKEHUS

MU3MEHEHUEM 4aCTOTHI TOKa pOTOpa

HU3MEHEHUEM JABIICHUS HA KOHTAKTHBIE KOJIbIIA

U3MEHEHUEM CONIPOTUBIICHHS B LIETIU POTOPA

U3MEHEHUEM HallpaBJICHUs TOKA

MoxerT T pOTOp aCHHXPOHHOTO JABUTATENS BPAIAaThCsl CHHXPOHHO C MATHUTHBIM IT0JIEM cTaTopa?
MOXeET

HE MOKET

MOXeET, 0e3 Harpy3KH

MOXET IIPH HU3KHUX 000pOTax

MOJKET IIPH HU3KUX 4acTOTax

ACHHXPOHHBIH ABHUTATETh Ha3bIBACTCS AaCHHXPOHHBIM H3-3a HECOBIAIEHH CKOPOCTEH BpaIleHH s
MarHUTHOTO MOJSI CTATOPa ¥ MAarHUTHOTO TOJISL POTOPA

pOTOpa M €ro MarHUTHOTO TIOJIS

POTOpa M MarHUTHOTO IOJIS CTaTopa

CTaTropa U poTopa

Ecnu HOMUHAIBHAS YacTOTa BpAIlCHHUs aCHHXPOHHOTO aBUraTens nHoM=1420 06/MHH, TO YaCTOTa BpAIllEHUS MATHUTHOTO MOJIS
COCTABIISET:

3000 o06/mMunH

600 06/MuH

1500 06/MuH

750 06/MuH

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

HAJIWYXECM I1a30B I OXJIAXKICHUA

YHCJIOM KaTyUICK cTaTopa

CXEMOM MOKITIOUCHUS 00MOTKH craTropa

HamnpapieHue BpaleHusl MAarHUTHOTO MOJISI ACHHXPOHHOTO JIBUTATEIs 3aBUCUT OT:
HOpsIIKa YepeoBaHus (a3 HaIPsDKEHUS cTaTopa

BEJIMYHMHBI TTOJIBOTUMOTO TOKA

BEJTUYUHBI TIOBOJAUMOIO HATIPSKCHUS

YaCTOTHI MUTAIOUICH ceTh

MakcumManbHasi 4acToTa BpallleHUs: MarHUTHOTO TI0JIsI aCHHXPOHHOTO JBUTATENs PHU MpoMblluieHHOH yactote 50 I’y cocTaBiser
1000 o6/Mun
6000 06/MuH
1500 06/MuH
3000 o06/mMunH

Jnist co3maHms Bpamaronierocss MAarHUTHOTO TOJISE aCHHXPOHHOTO JIBUTATENsT He0OOXOIUMBI CIICTYIOIINE YCIIOBHUS:
HaJIIYHe 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

BKJIOUCHHE OOMOTKH CTaToOpa B CETh TPeX(ha3HOTO TOKA, a POTOPA B LIETIb HOCTOSIHHOTO TOKa

ITpu mycke aCHHXPOHHOT'O JIBUTATEIIS IEPEKIIIOUCHUEM CTaTOPHON 0OMOTKH €O 3BE3/IbI HA TPEYrOJIbHUK ITYCKOBOH MOMEHT O
CPaBHEHHIO C MOMEHTOM IIPH MPSIMOM ITyCKE IIPH OJMHAKOBOM HAIIPSDKCHUH CETH:

YMEHBIIUTCSA B pasa

YBEJIMUUTCSA B pa3a




YMEHBIINTCA B 3 pasa
YMEHBILINTCS B 2 pa3a

Harpy3ky acHHXpOHHOTO TeHepaTopa, pabOTAOLIET0 MAPAIIIENEHO C CETHI0 MOXKHO YBEITHIHTH!
YBEJIMYEHNEM YaCTOTHI BPAILICHHS IPUBOAHOTO JBUTATEIS

YMEHBILIEHUEM YacTOTHI BPAILICHHS IPUBOAHOTO JBUTATEIS

OTKJTFOYCHUEM TIPUBOTHOTO JIBUTATEISA

YMEHBIIICHUEM HalPSKEHHUS CETH

O0MoTKa BO30YXKIICHNUS, PACIIOJIOKEHHAs Ha POTOPE CHHXPOHHON MAaIIMHEI, TIOAKIIOYAeTCS K HICTOYHUKY:
MOCTOSIHHOT'O TOKa

HPSIMOYTOJIBHBIX UMITYJIbCOB

Tpex(asHOTO HAIPSHKCHUS

01HO(a3HOTO CHHYCOMAANBEHOTO TOKa

OOMOTKa cTaTopa CHHXPOHHOTO JIBUTATEls ITOJKIII0YaeTCsl K HCTOYHUKY:
MOCTOSTHHOTO TOKa

HPSMOYTOJIBHBIX HMITYJIBCOB

Tpex¢azHOro HanpsHKEHHUS

0JHO(]a3HOTO CHHYCOUIAILHOTO TOKa

YkakuTe HeBEPHOE YTBEPHKICHUE O XapaKTEPUCTUKE CHHXPOHHOH MAaIIHHBI:

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

00MOTKa BO30Y)KICHHUS TUTACTCS IIOCTOSTHHBIM TOKOM U pacIiojioXKeHa Ha poTope

poTOp OBIBaET HESIBHOIOIIOCHBIM (TypOOTEHEpATOP) U SIBHOIIOJIIOCHBIM (THAPOTEHEPATOP)
CKOPOCTb BpAI[EHHs] POTOPA COBNAJIAET CO CKOPOCTBIO BPAILLICHHS MO

YeM OTIIHYAETCS TEHEPATOP MOCTOSHHOTO TOKA OT JBUraTes sl IIOCTOSTHHOTO TOKa?
BHEIIHUM BHJIOM

OTCYTCTBHEM KOJIIIEKTOP

00MOTKaMH SIKOPST

JIBUTATEIb MOTPEOIISIET SHEPTUIO a TeHepaTop BbIpabaThIBaeT

JIBUTATENb HE IMEET JOTOIHUTEIBHBIX TTOIIOCOB

B yem 0coOeHHOCTH ITycKa IBUTATEIS TIOCTOSTHHOTO TOKA

B POTOPHYIO LIeNb HEOOXO0AUMO BKIIOUUTH 100ABOYHOE CONMPOTHBIICHNE
HaMpsHKEHUE €ro MOCTOSHHO MOBBIIIACTCS

JIBUTATEIh MPESIBAPUTEILHO HEOOXOIUMO TIPUBECTH B JIBIKCHHE

Ha BpeMsI ITyCKa OTKITIOYUTH MIETOUHBIA MEXaHU3M

Ha BpeMs MyCKa OTKIIOYUTH 0OMOTKY BO30YKAEHUS

Hasnauenue TaxoreHeparopa HOCTOSHHOTO TOKa

Jutst renepuposanus J]C Manoil BemUuuHEI

JUISL U3MEPEHUSI DIIEKTPHIECKUX CUTHAJIOB

JUTSL I3MEPEHNUS YacTOTHI BPAIICHHUS 110 BETMYMHE BEIXOJHOTO HAIIPSIKECHHS
JUISL I3MEPEHNUS TTapaMeTPOB JBHTaTeNIeH

JUISl TEHEPUPOBAHUS IIEPEMEHHOT0 TOKa

Kakoe BustHHE OKa3bIBaeT peakiys sIKOps Ha paboTy CHHXPOHHOM MaIIvHBI?
YXYZALIaeT CBOMCTBA MallIUHbI

HE OKa3bIBaeT BIUSHUE

yIy4dllaeT KauecTBa MalllMHbI

BEJIET K NIEPErpeBy

YBEIMYHBAET 0OOPOTHI

Ha3naueHune CHHXpPOHHOTO KOMIIEHCATOpa
JUIS TOTpeOIIeHn T peaKTUBHON MOITHOCTH
JUISl KOMIIEHCHPOBAHUS aKTHBHOH MOILHOCTH
Ul TEHEPUPOBAHUS PEAKTUBHOM MOIIIHOCTH
JUIs IOBBIILIEHUS HANPSDKEHUS B CETU

JUISl TeHepUPOBaHNS aKTUBHON MOILITHOCTU

Peakius sskopst CHHXpOHHOTO T€HepaTopa, paboTaromero Ha YMCTO aKTUBHYIO HarPy3KY, SIBIISICTCS:
MIPOJ0JIbHO-HAMarHUUMBaOLIEH

MOTEePEeYHON

MPOJI0JIbHO-Pa3MarHHYNBAIOIIEH

MoTNepeyHO—HaMarHUYMBakoLIeH




Jlns obecrieueHns MOCTOSIHCTBA HAMPSKEHUS TOK BO30YXKIEHNUS CHHXPOHHOTO TeHEpaTopa MpH YBEIUIEHUN aKTUBHO-UHIYKTHBHON
Harpys3Ku CJIELyeT:

YMEHbIIATh

YBEIUYMBAThH

OCTaBJIATh NOCTOSIHHBIM

YBEJIMUUBATH HACTOJIBKO 7K€, KaK ¥ IIPH YHCTO aKTUBHOH Harpyske

PerynupoBanue akTHBHOW MOLTHOCTH CHHXPOHHOTO T€HEepaTopa, paboTarouiero napajiedIbHO ¢ MOITHON CEThIO, TPOBOAUTCS:
M3MEHEHHEM TOKa BO30Y)KICHUS reHepaTopa

W3MEHEHUEM MOMEHTA MIPUBOJIHOTO JIBUTATEIISI

W3MEHEHUEeM HampsHKEHUs

n3MeHeHueM K03 (HUIeHTa MOIIHOCTH

PerynmupoBaHue peakTHBHOI MOITHOCTH CHHXPOHHOTO TeHEpaTopa, padoTAONIETo MapaJuIebHO C MOIITHON CEeThIO, IPOBOIUTCS:
U3MEHEHHEM TOKa BO30YXK/ICHUS reHepaTropa

W3MCHCHHEM MOMEHTA POBOIHOTO JIBUTATEIIS

W3MECHCHHEM HalpsOKCHUS

W3MEHEHUEeM YaCTOTHI BpaIlleHHUs IPUBOTHOTO ABUTATEIIS

[1pr acHHXPOHHOM ITyCKE CHHXPOHHOTO JBUTaTelsl 0OMOTKY BO30YKACHUS:

OCTaBJISIFOT PAa30MKHYTOM;

3aMBIKalOT Ha conpoTuBieHue B 10 pa3 6oibiie COMPOTUBIEHHUS OOMOTKH BO30OYKACHUS
3aMBIKAIOT HAKOPOTKO

3aMBIKAIOT Ha CONPOTHBIEHHE B 50 pa3 OOIbIIIe CONMPOTHBICHUS OOMOTKH BO30YKICHHS

DJEeKTPOMarHUTHBII MOMEHT CHHXPOHHOTO JABUIATENS CO3/1AeTCA:
WHIYKTUBHOM COCTABJISIONICH TOKA, IKOPS

MOJIHBIM TOKOM

AKTUBHOM COCTAaBJISAIOIIEH TOK

€MKOCTHOM COCTaBJISIONICH TOKA

UTo noHUMaeTcs Mo peakyel sIKOpsi CHHXPOHHOU MallUHbI?
BO3/IeHiCTBHE MarHUTHOTO TI0JI1 pOTOpa Ha TOK CTaTopa
BoszeiictBre MJIC poTopa Ha MarHUTHOE MOJIE CTATOpa
BO3JICHCTBHE MarHUTHOTO II0JIS1 CTATOPa HA TOK BO30OYXIICHUS
Bo3zeiictBue MJIC craTopa Ha MarHUTHOE HOJIE pOTOpa

Kakas yactp CHHXpOHHOﬁ MalllMHbI HAa3bIBACTCA ﬂKOpeM?

portop

MAaromTonpoBoJ

3TOT TEPMHH HUCTOJB3YIOT TOJBKO B MAlIMHAX TIOCTOSIHHOTO TOKa
crarop

KakoBa yacToTa nuTaroiieil ceTr, eClid POTOP CHHXPOHHOMN MAIMHBI C JBYMS IIaPaMH HOJIFOCOB BPAIIAeTCsi cO CKOPOCThio 6000
00/Mun?

100

50

250

200

150

Or uero 3aBucut KII/I anexkrpuyeckoil MamuHe!?
OT MEPBUYHOIO HAIPSKECHUS

OT BEITMYMHBI TIOTEPH B CTAIU U MEAU

OT BEJTMYHHBI CKOJIBKEHHS

OT CKOPOCTH BpallECHUs

OT HaIpaBJICHUs BPAILLCHUs

JIJIs 9ero CIy>KUT KOJUIEKTOP B MAIIMHAX MOCTOSIHHOTO TOKa? J[Jis KperyIeH!us 0OMOTOK POTOp
JUTSL BBITIPSIMIICHUS] TIEPEMEHHOTO TOK

JUTSL KOHTAKTa CO MIETOYHBIM MEXaHU3MOM.

JUISL COCJMHEHUS] POTOPHOM U CTAaTOPHOH 0OMOTKH.

JUTS IEHTPOBKH SIKOPSI

SIxopeM Ha3bIBaeTCH:

BpALAIOLIAsICS] YacTh 3JIEKTPHUUECKON MALIMHBL

4acTh AIEKTPUUECKON MAIIMHEI, B 00MOTKE KOTOpoit HaBomutcs DJ1C

9acTh 2JEKTPHUUECKON MALIMHBI, 00MOTKa KOTOPOH cO37aeT OCHOBHOM MarHUTHBII MOTOK




HCIIOABMIKHAA 4acCTh 3HeKTpH‘IeCKOI7[ MallIuHbI

WHmykTOpOoM Ha3bIBaeTCA:

BpaIIalomasics 9acTb 3IEKTPUIECKOIl MaITHHEI

9acTh 2JIEKTPUUYECKON MaIIMHBL, B 0OMOTKe KoTopoii HaBoautces D/C

YacTh EKTPUIECKOH MAIIMHBI, 0OMOTKA KOTOPOI CO371a€T OCHOBHON MarHUTHBIN MOTOK
HEITO/IBIDKHAS YacTh MEKTPHIECKON MAITHHBI

OCHOBHOM MarHUTHBIN OTOK MAIIMHBI IIOCTOSSHHOI'O TOKA CO3A€ETC:

00MOTKOH BO30YXICHHST 0OMOTKOM SKOPS

00MOTKOI 00AaBOYHBIX ITOIIOCOB KOMIIEHCAITHOHHOM 0OMOTKOM

OCHOBHO¥ MarHUTHBIN TIOTOK MAIIWHBI IOCTOSIHHOTO TOKA PETYIIUPYETCs] N3MCHCHHUEM:
TOKa SIKOPSI COMPOTUBIICHUS [IECIH KOS

TOKa BO30Y)KIICHUS TIOJSIPHOCTH HATIPSKEHUS

[I{eTo4YHO-KOIEKTOPHBIH y3€e1 reHepaTopa MOCTOSIHHOTO TOKa CIYKUT JUIS:
BeinpsamieHus 3J1C

noBbieHust KITJ[ mammnbl

NoJAePKaHMsI HAIPaBJIEHHsI U BHIPABHUBAHMS BEJIMYMHBI MOMEHTA
NOJAEPKaHUSI TOJIIPHOCTH M BBIPAaBHUBAHUS BEJTHMUUHBI HAIIPSHKEHUS

Uro Takoe 00paTUMOCTh MAIIUH TOCTOSTHHOTO TOKa?

MOXET BpalIaThCs B JIIOOYIO CTOPOHY

MOJKeT paboTaTh Ha JIFOOOM TOKE

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

MOJKeET paboTaTh Ha JH00H MOITHOCTH

B reneparope MOCTOSIHHOTO TOKa HE3aBUCHMOTO BO30YXKACHHUS IIPH IIETKAX, YCTAHOBJICHHBIX M0 JINHUU TeOMETPHUECKOM HeHTpany,
HPH HOCTOSIHHBIX TOKE BO30YX/ICHHSI M CKOPOCTH BPAIICHHUSI IPHUBOJHOTO JIBUTATENs HANPSDKEHHUE IPH POCTE TOKA SIKOPSI:
YMEHbILIAETCS;

YBEIUYHMBAETCS;

OCTAaeTCs NOCTOSIHHBIM;

HECKOJIBKO YBEJIMYUBACTCA.

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

YIAy4dI€HHus KOMMYTalluu,

YMCHBIIECHUS METAJNIOEMKOCTH,

JUJIA IIOMOIIIU I''TABHBIM ITOJIFOCaM.

YacroTa BpalleHus IBUTATENS MIOCTOSHHOTO TOKA MapaJIeIbHOTO BO30YKICHNUS TIPH YMEHBIIIEHHA MAaTHUTHOTO MOTOKA!
YBEJIMYUBAETCS;

0CTaeTCs MOCTOSTHHOM;

YMEHBIIAeTCS;

OCTAaETCS MOYTH MOCTOSHHOM.

YacroTa BpalleHHs JBUTaTEINs IOCTOSHHOTO TOKa MapaljIebHOTO BO30Y)KACHNS IIPH YBEINUYCHUH COTIPOTHUBIICHUSI, BKIIOYEHHOTO B
SKOPHYIO IETIb:

YBEIIMYNBACTCS;

ocTaercs OCTOSHHOM;

YMEHBIIIAeTCS;

J00aBOYHOE CONPOTHUBIICHHE HE BIHACT Ha YaCTOTY BPAIICHHS

VYKaxute criocoOb! yIydIIeHHs] KOMMYTallMi B MalllMHAaX MOCTOSIHHOTO TOKa
BKJIIOUEHHUE 100aBOYHOTO PE3UCTOPA B LETb SKOPS

IPUMEHEHHUE CIIEIUAIBHBIX CXeM OOMOTKH SIKOPS

IIPUMEHEHHUE HIETOK C IOBBILIECHHBIM IIEPEXOIHBIM COIIPOTUBIECHUEM
pUMEHEHHUE T00aBOYHBIX MOJTFOCOB

YCTaHOBKA IIETOK Ha (pU3MUECKy0 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 oneHrBaHUS OTBETa Ha JK3aMEHe

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

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

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

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

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

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec
JI1.1 |Komsuos M.II. OnexTpHUUecKre MaIIHHHI : Mocksa: HOpaiit, 2012,
y4eOHUK [T OaKalaBpOB
JI1.2 | Kynossia B.B. OCHOBBI Hosocubupck: HI'TY, 2014,
ANEKTPOMEXAHNIECKOTO http://biblioclub.ru/index.php?
npeoOpa30BaHUs SHEPTHH : page=book&id=435979
YU4eOHHK
6.1.2. /lonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBO, TOM, 3I11. aapec
JI2.1 | Kombrnos M.II. DNEKTPUYECKUE MALTUHBL: Mocksa: Beicmras mkoa, 2006,
y4eOHUK
JI2.2 | Kauman M.M. DJEeKTpUYECKUE MALITHHBIL: Mocksa: Bercmi. mkoia, 1983,
Y4eOHHK
JI2.3 | B.M. UrnaroBuy, DNEKTPUYECKUE MALTUHBI U Tomck : U3gatensctBo ToMckoro
II.C. Poiiz TpanchopMaTopsl: yaeOHOe MOJIUTEXHUIECKOTO YHUBepcHuTeTa, 2013,
nocobue http://biblioclub.ru/index.php?

page=book&id=442095




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.4 |Ilapamonosa B. OnexTpuuecKre MaIIHHHI Mocksa : Ansraup MI'ABT, 2014,
cOOpHUK 3a7a4 http://biblioclub.ru/index.php?
page=book&id=430516
JI2.5 |B.S.becnanos, DNEKTPUYECKUE MALTUHBI: Mockga: Akamemus, 2010,
H.®.Kotenenen yueOHOe ocobue
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTEIHN 3arnaBue bubnuorexa WznarenbcTBo, TOA, 311. azipec
JI3.1 |M.H. [laBbiakuH, DNEKTPOTEXHUKA U H® HUTY «MHUCuCp, 2013,
C.H.BbackoB anexTpoHuka: JlabopaTopHsIi http://elibrary.misis.ru; www.nf.misis.ru
OPaKTHKyM
JI3.2 |Cocr. P.E.Maxupuna |HccnenoBaHue craTHYECKUX Opck: OI'TH, 2002,
XapaKTEPUCTHK IBUTATEIIS
MOCTOSIHHOTO TOKa
HE3aBHCHMOTO BO30YKACHUS:
METOIUYECKEe YKa3aHHs K
BBITTOJIHEHHIO J1A00PaTOPHOIt
paboTs
JI3.3 | W.T. Pomanenko, M. | DnekTpuueckue MalIUHbI: Craspomons : CeBepo-KaBkasckuit
W. Manunos, O. U. 1a60paTOPHBINA MPAKTHUKYM ®enepanbhbiii yausepcureT (CKDOY),
IOnmuna 2018, https://biblioclub.ru/index.php?
page=book red&id=562846
6.2. TlepeyeHn pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKAHOHHON ceTH «AHTepHET»
21 | LMS (Learning Management System) CANVAS | https://lms.misis.ru/
6.3 IlepeyeHb MporpaMMHOro odecneyeHus
1.1 |Anrusupyc Kaspersky Endpoint Security mist 6m3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.2 [MATLAB & Simulink
1.3 |DjVu Solo 3.1
1.4 |Microsoft Visual Studio 2010 Ultimate
I1.5 | WinDjView 2.0.2
1.6 Microsoft Teams
I1.7 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.8 | Mathcad 14.0 University Classroom Perpetual
I1.9 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
6.4. Tlepeyens NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
N.1 |http://elmech.mpei.ac.ru/em/index.html - amexkTpoHHBIH yueOHUK «DIEKTPUIECKHE MAIITUHEDY
o http://www.center.eneral.ru/products.html — mpoaykmus 3aBoioB Poccun, MPOU3BOISIIUX dICKTPHUSCKHE MATUHBI H
) TPaHC(HOPMATOPEI
N.3 |https://www.electromechanics.ru - caiT "DnekTpomMexaHuka"
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenue OcHalueHue
113 VYuebnass mnaboparopus (kommbloTepHbld | KommuekT yueOHON Mebenu Ha 12 MmecT g oOydaronuxcs,

KJIAcC)

12 crauMoHapHBIX KOMIIBIOTEPOB JJsi  CTYICHTOB, |
CTAIlMOHAPHBIH KOMIIBIOTEp I IpemomaBarens (y Bcex
BBIXOJl B HMHTEPHET), MPOEKTOpP, OSKpaH HACTECHHBIH,
KOMMYTaTop, IOCKa ayiWTOpHasi MeloBas, BeO Kamepa
Logitech, moctyn x DMOC VYrusepcurera MUCHC uepe3
nnyHEIA KabmHer Ha mmardopme LMS Canvas u Moodle,
muueH3uonHele  mporpammbl  MS  Office, MS  Teams,

antuBupyc 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 padoTa M0 AUCHUILUIMHE BBIIOJIHSETCS Ha y4eOHBIX 3aHATHAX MO/ PYKOBOACTBOM IpenojaaBareis. BHeaynuropHas
CaMOCTOSITeNIbHAS padoTa - MIaHupyeMas yueOHast paboTa 00yJaroImuMCesl, BBIOIHAEMast BO BHEAYAUTOPHOE BPEMSI [0 3aJaHHIO U
HPU METOANYECKOM PYKOBOJICTBE IIPEIOAaBaTeINs, HO Oe3 ero HeMOCpeACTBEHHOTO yyacTus. CaMocTosATenbHAs padoTa, He
NPeAyCMOTPEHHAs! IPOrpaMMOi yueOHOM JUCHUIUIMHBI, PACKPBIBAIOLIEH 1 KOHKPETH3UPYIOIIEH ee coaep:KaHue, OCYIECTBISETC S
00y4aIOINMCsI THUIIMATHUBHO, C LIEJIBI0 PeaTn3aliy COOCTBEHHBIX YIeOHBIX M HAyJHBIX HHTepecoB. s Gonee 3 pekTHBHOTO
BBITIOJTHEHHSI CAMOCTOSATEIBHON pabOTHI 10 AUCIHIUIMHE NIPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
Hanboee ParoHAIbHYI0 METOAUKY CAMOCTOSITENbHON pabOThL, IEMOHCTPUPYET paHee BHIOIHEHHbBIE 00yJaromMMucs paboThl U T.
1. Bunpl 3aganuii 114 BHEayTUTOPHON CaMOCTOSTENBHON pabOTHL, UX COAEPIKAaHUE U XapaKTep MOTYT UMETh BApUATUBHBIN U
nmuddepeHITIMpOoBaHHBIA XapaKkTep, YIUTHIBAaTh HHINBHIYAIbHBIE 0COOEHHOCTH oOydatomerocs. CaMoCTOsATEeNbHAs padoTa MOXKET
OCYIIECTBIATHCS MHIUBUAYATbHO WU IPYIIIAMH CTYAEHTOB online ¥ Ha 3aHATHSAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOATENBHOM PabOThI, yPOBHS CI0KHOCTU. KOHTPOIIb pe3yabTaTOB BHEAYJUTOPHOI CaMOCTOSITENbHOM paboThI
OCYIIECTBIIAETCS B TIPEAEIax BPEMEHH, OTBEJCHHOTO Ha 00s3aTeIbHbIC YUEOHbIC 3aHATHSA 110 IUCIUIINHE HA IPAKTUYECKUX ,

a00paTOPHBIX 3aHATHSIX.




