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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 6 3ET
YacoB 1o yueOHOMY ITaHy 216 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: JK3aMeH 4
ayJIUTOPHBIE 3AHATUSL 133 KypCOBO#i POeKT 4
camocCTosATeNNbHas paboTa 56
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 38 [38 |38 |38
IIpakrudeckue 57 |57 |57 |57
B Tom uncne uHT. 29 (29 129 |29
HUrtoro ayn. 133 {133 | 133 [ 133
KonraxtHas padoTa 133 | 133 | 133 | 133
Cawm. pabota 56 |56 |56 [56
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 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 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 | IIpoeKTHBII MOAX0/1 B TEXHUKE

2.2.3 | CunoBas 21EKTpOHHKA

2.2.4 | Teopus aBTOMaTHYECKOTO yIIPABJICHUS

2.2.5 | DnexkTpuYecKHe U IEKTPOHHBIC annapaThbl

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 KM1 P1
OO01me Bopochl 2-31 JI1.2J12.1
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 P1
Manns. 9 /1C -2-V1 JI2.3J12.4
00MOTKH.COCTaBIISIONINE J12.6J13.1
MarHATHOTIO I0Jis1. Beigaua 21
3aJaHUs Ha KypCOBOE
npoexruposanue. /I1p/

1.3 WHCTpyKTa)X 10 TEXHUKE 4 2 OIIK-3-B1 IIK- J3.1 KMI1
6e3omnacHocTu. M3ydenue 2-Bl 21
1a00paTOPHOTO
obopynoanwus. /J1a6/

1.4 3aKOoHBI: YIEKTPOMArHUTHON 4 2 OIIK-3-31 JI1.2J12.3 KM1 P1
uHnykuu, Kupxrooga, OIIK-3-V1 JI2.5J13.1
MOJTHOTO ToKa, OMa mIst OIIK-3-B1 ITIK- 21
MarHuTHOM 1emnu, Amrepa, 2-31 TIK-2-VY1
3aKOHBI 2JIEKTPOMEXaHUKH. TK-2-B1
DJEeKTPOMAarHUTHBIE CUIIBI U
MOMEHTHI B JIEKTPUICCKUX
MamuHax. [lorepu u
KIIO. /Cp/
Pazgen 2.
Tpanchopmaropsl




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/

OIIK-3-31 IIK-
2-31

JI.1J12.1
J12.2J13.1
€]

KM1

2.2

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

12

OIIK-3-Y1 IIK
-2-V1

JI1.1J12.1

J12.3J12.4

JI2.6J13.1
Ol

KM1

23

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

OIIK-3-B1 IIK-
2-B1

J3.1
01

KM1

2.4

Brlmonnenne KkypcoBoro
npoekta. CrienuanbHbIe
TpaHchopMaTopkl. TermioBoit
PEKUM

Tpancdopmaropa. /Cp/

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

JI1.1J12.1
2.2
€]

KM1

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/

14

OIIK-3-31 IIK-
2-31

JI.1J12.1
J12.2J13.1
€]

KM1

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/

24

OIIK-3-Y1 IIK
-2-V1

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

KM1

P1

33

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

18

OIIK-3-B1 IIK-
2-B1

J3.1
01

KM1

P1




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/

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

JI.1J12.1
€]

KM1

P1

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/

13

OIIK-3-31 IIK-
2-31

JIT.1J12.1J13.
1J13.2
Ol

KM1

4.2

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

19

OIIK-3-V1 IIK
-2-V1

JI1.1J12.1
J12.2J12.4
J12.6J13.1
JI13.2
€|

KM1

4.3

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

10

OIIK-3-B1 IIK-
2-Bl

JI3.1J13.2
€]

KM1




4.4 Ocobennocrtu mycka AT 4 2 OIIK-3-31 JI.1J12.1 KMI1
napajuieJIbHOTO, OIIK-3-V1 J12.2
MIOCJIEI0BATEIBHOTO U OIIK-3-B1 IIK- | JI2.3J13.1
CMEIIaHHOTO BO30YKICHHS. 2-31 [IK-2-V1 J3.2
CreranpHble MalIuHbI T1IK-2-B1 21
IIOCTOSIHHOT'O TOKa?
3aBepreHne 0pOpMIICHAS H
3aImuTa KypcoBOTO
mpoekra. /Cp/
Pasgen S. IloaroroBka k
KOHTPOJIBHBIM
MepOonpUSTUAM H
BBINOJIHSIEMBIM padoTam
5.1 O06beM yacoB 4 9 OIIK-3-31 J.1 KM1
CaMOCTOSTENEHOW PabOTHI Ha OIIK-3-V1 JI1.2J12.1
noarotoBky k KM /Cp/ OIIK-3-B1 IIK- | JI2.2 JI2.3
2-31 1IK-2-V1 J12.4 J12.5
[IK-2-B1 JI2.6J13.1
J3.2
€|
5.2 O0beM yacoB 4 36 OIIK-3-31 J1.1 P1
CaMOCTOSTENBHOM paboThI Ha OIIK-3-V1 JI1.2J12.1
moaroToBky k BP /Cp/ OIIK-3-B1 TIK- | JI2.2J12.3
2-31 [IK-2-V1 J12.4J12.5
[IK-2-B1 JI2.6J13.1
J3.2
€|
5. POHJ OIIEHOYHbBIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHASA padoTa, TecT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KontponrsHoe E[dioiefﬂeMHe B
KM O — ZMKaTOPE! OTIPOCHI JUIS TIOATOTOBKHI
KOMITeTEHIUIt
KM1 DK3aMeH OIIK-3-31;I1K-2-31 | Bonpocs k 5K3aMeHy
1. [puHIMT KEfCTBUS MEKTPUIECKHX MamuH. TpeGoBaHns,
IpeIbsIBISIEMBIC K IEKTPUUCCKUM MAIIHAM.
2. Hasznauenue, ycTpoiicTBO, MPUHLIUI JEHCTBUS
TpaHC(OpMaTOpOB.
3. BekropHas quarpamma Tpanc(hOpMaTOpa ¢ aKTUBHO-
WHAYKTUBHOM Harpy3Kou.
4. Cxema 3amenieHus peassHoOro Tpanchopmaropa. [Tapamerpsl
CXEMBI 3aMeIICHHS.
5. OmBIT XOJIOCTOTO X0/1a TpaHc(hopMaTopa.
6. OMBIT KOPOTKOTO 3aMBIKaHUsS TPaHCHOpMATOpa.
7. BHeniHue xapakTepuUCTHKA TpaHCHopMaTopa.
8. OHepreruueckas quarpamma Tparchopmaropa. KITJ]
Tpanchopmaropa.
9. I'pymmbl coenuHeHHs 0OMOTOK TpeX(da3zHbIX
TpaHC()OpPMaTOPOB.
10. IMapamnensHas pabora Tpex(dasHbIX TPaHCHOPMATOPOB.
11. ABTOTpaHcopmarop.
12. KoHcTpykTHBHAsA cxeMa U YCTPOMCTBO MAlllUH IIEPEMEHHOTO
TOKA.
13. [TpuHun BIMOJIHEHUS MHOTO(pA3HBIX 0OMOTOK MaIIvH

MEPEMCHHOT'O TOKaA.

14. Pacyer MarHUTHOMN L€ MAIIMHBI IEPEMEHHOIO TOKA.
15. M/IC 06MOTOK IIEPEMEHHOTO TOKA.

16. MarauTHo€e ToJne eKTPUYECKONH MAIIMHBI IEPEMEHHOTO
TOKa.

17. DNeKTPOABIDKYIINE CHIIBI, HHIYIHPYEeMble B 0OMOTKaX

MEPEMECHHOT'O TOKA.

18. Hasnauenue ¥ npuHIUI JEHCTBUS aCHHXPOHHBIX MAallIMH.
19. YerpoiicTBo 1 0671acTH IPIMEHEHHS aCHHXPOHHBIX MAIIHH.
20. Cxema 3aMelleHHs aCHHXPOHHOM MammuHbI. [TapaMerpsr




CXEMBI 3aMCIICHUA.

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

23. DIEeKTPOMArHUTHBIT 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 JABUTraTEsl.

28. PerynupoBanue 4acTOThl BpallleHUs. aCUHXPOHHBIX
JIIBUTATEJICH.

29. I'eHepaTopHbIil peXUM aCHHXPOHHOU MAaIIHHBI.

30. KoHCTpyKTHBHOE HCIIOIHEHNE CUHXPOHHBIX MAIIUH.
TIpuHimn neficTBUs CHHXPOHHOM MalIUHBbI.

31. MarauTHo€e 1nose CHHXPOHHBIX MaIllUH IPH XOJIOCTOM XOJe.
XapaKkTepUCcTHKA X0JI0CTOrO X0Aa.

32. MarsutHo€e 1oji€ CUHXPOHHBIX MAlIMH IIPU Harpyske.
Peaxnuu sxops.

33. Peaxuus sxopsi B HEABHONOMIOCHON MalllMHE

34. Peakuus sxopsi B SIBHOMOJIOCHOW MallliHe.

35. BHemmHue u perymupoBOUYHBIE XapaKTEPUCTUKU CHHXPOHHBIX
TeHEPaTOPOB.

36. BekTopHBIE IHIarpaMMBl HESIBHOTIONIOCHBIX CHHXPOHHBIX
TeHEepaTopOB.

37. BekTopHBIe qHarpaMMbl SIBHOTIOJIOCHBIX CHHXPOHHBIX
TEHEPATOPOB.

38. VYcioBYsI BKIIOUEHHSI CHHXPOHHBIX T€HEPAaTOPOB Ha
HapauleNIbHyI0 paboTy ¢ ceTbo. CriocoObl CHHXPOHHU3AIHH.

39. PerynupoBanue peakTMBHON MOIIHOCTH CHHXPOHHOT'O
reHeparopa, paboTarolero napamuieasHo cetbio. U -o0pasHbre
XapaKTEePUCTHKH.

40. MOUIHOCTB ¥ 3JIEKTPOMAarHUTHBIA MOMEHT CHHXPOHHOMH
MalllMHBL. YTI0Bas XapaKTepHCTHKA.

41. ITpuHiun nelcTBUSI CUHXPOHHBIX ABUrareneil. BekropHsle
JUarpaMMBbl CHHXPOHHOTO JBUTATEIs.

42. VrnoBas XapaKTepUCTHKa CUHXPOHHBIX JABUTaTeNeH.

43. Paboune xapakTepuCTHKN CHHXPOHHBIX JBUTATENCH.

44. PerynupoBaHue 4acTOThI BpallleHUs] CUHXPOHHBIX
neurareneil. [Tyck CHHXpOHHOTO ABUraTels.

45. VY cTpoicTBO KONIEKTOPHBIX MALIMH IOCTOSIHHOTO TOKA.
46. OOMOTKH SKOpSI MaIIMH ITOCTOSTHHOTO TOKA.

47. ITpuuunb! nckpeHus Ha KoyutekTope. CrocoOs! yaydmmeHus
KOMMYTAIUH.

48. [IpuHIMI NecTBHST MAIIMH MTOCTOSIHHOTO TOKa. PexuM -
TeHeparop.

49. [Tpuniun AeHCTBUS MaIlMH MMOCTOSHHOTO TOKA. Pexum -
JIBUTATElb.

50. PaboTra MammH MOCTOSTHHOTO TOKA MPH XOJIOCTOM XOJIE.
51. Ilose MamuH OCTOSHHOIO TOKA IIpU Harpyske. Peakuus
AKOPSI.

52. Crioco0bl BO30YXKJICHUST MAIlIMH IMOCTOSTHHOTO TOKA.

53. XapaKkTepUCTUKU TeHEpaTopa MOCTOSHHOIO TOKA.

54. XapakTepUCTUKH JBUTATENsl MOCTOSIHHOTO TOKA.

55. CrnocoOBb!I peryJmpoBaHust CKOPOCTH JIBHTaTeseit
MOCTOSTHHOTO TOKA.

56. Crioco0Bl ITycKa ABHTATENs MOCTOSIHHOTO TOKA.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

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

Kon
paboTsl

Hazsanune
paboTsl

[IpoBepsiembie
WHIAUKATOPBI
KOMITETEHIIUH

Copnepxanue pabOTHI

Pl

Kypcogoii mpoekr

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

KypcoBoil mpoekT UMeeT LEeNbI0 03HAKOMUTh 00yJaIOIIuX C
COBPEMEHHON NPAaKTUKONH M METOJUKON IIPOEKTUPOBAHUS
JJIEKTPUYECKUX MAILIUH.

3agayaMu MPOEKTUPOBAHUS ABISAIOTCA: 00yUeHUE IPUMEHSTh
[10JIy4E€HHbIE 3HaHUs NIPU PELICHUH PeabHOM 3a/1aul; Pa3BUTh HABBIKU
CaMOCTOSITEJIFHOHN PabOTH M CAMOCTOSTEIFHOTO MPUHATHS PEIICHHI.




Tema kypcoBoro mpoekra: "Pacder acHHXpOHHOTO ABHUTaTEms"
HcxonHble TaHHbIE HA IPOSKTHPOBAHNE BKIIIOYAIOT CIIEYIOLINE
WCXOJHBIE TaHHBIC: TUII IBHUTATENsI, HOMHHAIBHAS MOIIHOCTD,
HOMHHAJIEHOE HAIPsDKEHUE U YacTOTa MUTAOMIEH CeTH, YHCIIO map
nostocoB, KIT/I, koadduuneHT MOIHoOCTH.

PacdeTHO-NIOSICHUTENIBHAS 3aITHCKa KYPCOBOTO IPOEKTa TOJDKHA
CoJepKaTh:

TuTynpHbIN THCT

3agaHue Ha KypcOBOW IIPOEKT

Copneprxanne

Bsenenue

PacuerHast yacTh, B KOTOPYIO BXOJUT:

Br16op rmaBHBIX pa3MepoB

Pacuer 3y6110BO#1 30HBI 1 OOMOTKH CTaTOPA

Br160op Bo3y1IHOTO 3a30pa

Pacuer poropa

Pacuer MmarHuTHOM cucTeMbI

Pacyer napameTpoB ABUTraTeNs A1 HOMHHAJIBHOTO pEKUMa
Pacuer noteps B n1BUraTene

[TapameTpsI 11 TaHHBIE XOJIOCTOTO X0a

Pacyer paGounx XxapakTepUCTHK

Pacuer mycKoBBIX U XapaKTEPUCTHK

3aKio4eHue

CIHUCOK UCTIOIB30BaHHBIX HCTOYHHKOB

IIpunoxenus

IIpuMepHbIe BONIPOCHI AJIS 3aIUTHI KypCOBOTO IPOEKTa

1. Kakue a5eKkTpuiecKkue MalluHb! SBISIOTCS OCHOBHBIM UCIIOJTHEHHEM
TIEPEUHCIICHHBIX €INHBIX CePUH MIEKTPUICCKUX MaIIHH?

2. Ha 6a3e Kakux 3MeKTPUUSCKUX MAIINH IPOSKTUPYIOT U H3TOTOBIISIOT
MOIU(UKALNY IIEKTPUUECKUX MAIIUH?

3. Kakne MoIuQUKaIMIMI MOTYT OBITh Y aCHHXPOHHBIX JIBHTAaTENCH?
4. Kaxwue pa3mMepbl OTHOCATCS K TJIABHBIM pa3MepaM 3JIeKTPHISCKUX
MaIIIMH IePEMEHHOTO TOKa?

5. Tlpuenute GopMyITy pacueTHOU (BHYTPEHHEH) MOIIIHOCTH
EKTPUUECKON MaIIMHBI IEPEMEHHOTO TOKA.

6. UeM orpaHu4MBaeTCs 0KUAAEMOE MOBBILIIEHUE TEMIIEPATYPbI
AKTUBHBIX YaCTEH dMEKTPUUECKON MaIIUHBI?

7. HazoBuTe Ba OCHOBHBIX CIIoc00a pacdyéra U MPOSKTHPOBAHUS
HIIEKTPUIECKUX MAIINH M MOSCHUTE UX CYITHOCTb.

8. [TosicHUTE TepMHH — BBICOTA OCH BPAIIEHHS IEKTPUIECKOIl MallTHBI
9. IlpuBeauTe GOpMyYITy AJIsI OTIPEACICHHS MOIHOCTH 3JIEKTPUICCKOI
MaIIHHBL

10. Yemy nponopiroHaieH JUHAMUYECKUH MOMEHT MHEPLIUI
9NEKTPUIECKOI MaIuHb1?

11. Yemy nponopuuoHalleH y aCHHXPOHHBIX JBUTaTelel, Harpes
0OMOTKH IpH ITycKe?

12. Kak n3MeHsieTcsi OTHOCUTENBHBIN TOK XOJIOCTOTO X0J1a TIPH MyCKe
9NEKTPUYECKOI MaIIUHbI?

13. Uro mpezacTaBisieT coO0# ceprst MEKTPUISCKAX MAITHH?

14. Yo 1omKHBI OBITH IPEAYCMOTPEHO B CEPHU JICKTPHUECKON
MAIMHBI 7151 BceX HEOOXOIMMBIX YacTOT BPAILLEHUsI U HAIPSIKEHUI?
15. C kakoil [yIMHON CepAeUHUKA BBIIOIHSIETCS Y MAIIMH IOCTOSIHHOT'O
TOKa KaXbli THIIOpa3mep?

16. Kaxkoit Hapy»XHBIif THaMeTp UMEIOT Y MalllMH IePEeMEHHOTO TOKa
JIUCTBI CTATOPa OJHOTO U TOT'O K€ TUIIOpa3Mepa MpH Pa3HbIX YHCIAX
MOJIFOCOB?

17. Yem ompeniensiercs yiaydlleHHE TEXHUKO-OKOHOMUYECKUX
nokasaresnell MPOEKTUPYEMBIX EKTPUIECKUX MAIIUH?

18. HazoBuTe OCHOBHBIE [TOKA3aTENN U CBOICTBAa HEOPraHUYECKUX
BOJIOKHHMCTBIX MaTEpUaJIOB, OCHOBA KOTOPBIX — CTEKJIOBOJIOKHO WU
acOecr.

19. HazoBuTe OCHOBHBIE IOKA3aTENN U CBOICTBA CIIOSHBIX
MaTepuaoB, 0asMPYONMXCS Ha IUITAHON HIIH APOOJICHHOM CiTtoe.
20. HazoBuTe OCHOBHBIE [IOKA3aTENN U CBOICTBA INIEHOYHBIX U
OyMaXXHBIX U30JISIIUOHHBIX MAaTEPHAJIOB U3 CHHTETHYECKUX CMOJL.




21. IlpuBeauTe OCHOBHBIEC BCIOMOTaTEIbHbIE MAaTEPHAIBL,
UCTIONIB3YEMBIE JUISl MEXaHUYECKOTO

KpEeIUICHNSI 0OOMOTOK MITH OTEIBHBIX COOPOYHBIX CIMHHIL
IEKTPHUECKUX MAIINH

22. C yero HauMHAETCS KOHCTPYUPOBaHHUE OOIIMX BUIOB
JNIEKTPUYECKUX MaIIUH?

23. Yem ormpenensiercs TPyA0EMKOCTh U3TOTOBIIEHHS 3JEKTPUIECKIX
MaIuH?

24. Kakyie OCHOBHbIE HCIIOJHEHHS 110 CTENEHH 3aIlUThI SBISIOTCS Y
MAIIIMH IIepEeMEHHOTO TOKa?

25. C gero HAYMHAIOT Pa3pabOTKy KOHCTPYKIMY MAIINH HEPEMEHHOTO
TOKa (KpOMe aCHHXPOHHBIX ABHUTraTenei ¢ (a3HbIM pOTOPOM) IO
JIAHHBIM JJIEKTPOMAarHUTHOTO pacdeTa’?

26. C gero HaYMHAIOT Pa3pabOTKy KOHCTPYKIIMN MAIIH OCTOSHHOTO
TOKa?

27. YeMy paBHO MPEAENBHO JOMYCKAaeMOE MPEBBIIIEHHE TEMIIEPATyPhl
00MOTOK 3JIEKTPUYECKUX MAIIIHMH JUIA Kilacca HarpeBOCTOUKOCTH
nzossiuu B?

28. YeMy paBHO IpeAENBHO AOMyCKaeMOe MPEBBIIICHHE TeMIIepaTyphl
00MOTOK 3JIEKTPHYECKHX MAIIHH JUIS KJacca HarpeBOCTOHKOCTH
n3ossiuu F?

29. Yemy paBHO MPEAENBHO AOIyCKaeMOe MPEBBIIICHNE TeMIIepaTyphl
00MOTOK 3JIEKTPHYECKUX MAIIHH JUIsl KJacca HarpeBOCTONKOCTH
n3ossanun H?

30. Uemy paBHBI IPENIENIBHO JOIYCKAEMbIE TEMIIEPATYPEI
U30JIIIMOHHBIX MAaTEpHAIOB Pa3INUHBIX KJIACCOB HATPEBOCTONKOCTH
n30JALUn?

31. YUemy paBHBI IPENIENIBHO JOIYCKAEMbIE TEMIIEPATYPHI
M30JISIIMOHHBIX MAaTEPHATIOB Pa3INUHBIX KJIACCOB 0OMOTOK
JNEKTPUYECKUX MaIIUH?

32. YeMy paBHO MaKCHMAaJIbHO JOITYCTUMOE OTHOIICHHE
KOHCTPYKTHBHOH JUIMHBI CepACIHUKA

CTaTopa K BHyTPEHHEMY AUaMeTpy cepAedHuKa cTaropa?

33. Kak BbIOMpaeTCst BO3AYIIHBIHN 3a30p MEXILy CTATOPOM U POTOPOM?
34. Yemy paBHa AJIMHA CepACYHUKA poTOpa?

35. Yemy paBHO cpefHee 3HAUSHHE MATHUTHOM MHIYKIUH B 3yOIiax
craropa?

36. UeMy paBHBI IOTEPU B OOMOTKE CTaTOpa MPU MaKCUMAITLHON
JIOIyCTUMOM TeMneparype?

37. Uemy paBeH yAelbHbIA TEMIOBOM MOTOK OT MOTEPh B aKTUBHOM
4acTH 0OMOTKH U OT NMOTEPh

B CTQJIM, OTHECEHHBIX K BHYTPEHHEH MOBEPXHOCTH OXJIAKICHHS
aKTHBHOH yacTu craTtopa?

38. UeMy paBHO MpeBBIILIEHNE TEMIIEPATyPbl BHYTPEHHEN TOBEPXHOCTH
AKTHBHOH YacTH cTaTopa HaJl TEMIIEpPaTypol BO3ayXa BHYTPH MAIIHHBI?
39. Uemy paBHa Macca KOHCTPYKLIMOHHBIX MaTE€PUAJIOB IBUTATENA?
40. Yemy paBeH JTUHAMUYECKUII MOMEHT MHEPLUH KOPOTKO3aMKHYTOTO
potopa?

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

OK3aMEeHAIMOHHBIN OMIIET 1O JUCLMILIMHE BKIIIOYaeT B ce0sl 1Ba TEOPETUIECKUX BOIIPOCHI U 3a/[ady M0 TeMaM, H3JI0KCHHBIM B 4
paznene ganHoit PIT/. buers! xpansrcs Ha kadenpe u YTBEpKICHBI €€ 3aBEIyIOIIHM.

HpI/IMepLI 3aJla4y Ha OK3aMCH:

3amaga 1. Tpexca3Hslii cunoBoi moHmKaoomuil TpaHcopmarop SHom=1000 kBA, HoMUHaIBHOE HAIIPSHKEHNE IEPBHYHOI
obmotku Ulnom=10 kB, HOMuHansHOe HanpspKkeHue BTopudHoi oMotk U2HoM=0,4 kB, HanpspkeHUst KOPOTKOTO 3aMbIKaHUS
Ux3=8 %, Tok xosoctoro xona Ixx=2 %, norepu xosocroro xona Pxx=3 kBt, norepu koporkoro 3ambikanus Pk3=10 kBT,
cos®2=0,8. [lepuuHast 1 BTOPUIHAS OOMOTKH COCIMHEHEI B «3Be3My». Onpenenuts Ko3QPUIieHT TpanchopMaIiy 1 mapaMeTpsl
CXEMBbI 3aMeIIeHHS.

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 Owm; ko3 ¢unueHt Tpanchopmanuu Hanpsorenus ke=1,41 paccunTate 1 HOCTPOUTH MEXAaHUYECKUE U
NEKTPOMEXAHUIECKHE XapaKTEPHUCTHKU

3amaga 3. /Iy aCHHXPOHHOTO JBHUTaTeNs ¢ (ha3HBIM POTOPOM CO CIEAYIOIIMMH HOMHHAIBHBIMU JaHHBIMU: PHOM=22 KBT;
Unom=380 B; nHoM=965 06/mun; I1nom=55 A; r1=0,19 Om; x1=0,31 Om; I2HOM=61 A; E2HOM=225 B; 12=0,066 OM; x2=0,23




Owm; ko3 duieHT TpaHchopManun HanpsKeHHs ke=1,6 ompenenuTs BEITHYNHY ITyCKOBOTO COIPOTUBIICHUS U1 00eCcTIedeH 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.

3amaga 7. Jlyia nBUTaTEINs IIOCTOSIHHOTO TOKA C HE3aBHUCHUMBIM BO30YKACHHEM ¢ HOMUHAJIBHBIMH JaHHBIMH: PHOM=9 KBT;
Unom=220 B; Inom=48 A; nHoM=900 06/muH; Rs cym=0,348 Om. PaccunTath mycKOBBIE CONPOTHBIICHUS 11 HOPMAIbHBIX
ycaoBui mycka. Yucno cryneHeld BBIOpaTh caMOCTOSITEIbHO

IIpuMepbl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

Bpainaromiasicst 4acTb 3JIEKTPOABUTraTENsl Ha3bIBACTCS:
cTaTop

HUHIYKTOP

SKOPb

poTtop

IosicauTe, Ha KaKOM (PU3NIECKOM SBIEHUH OCHOBAH IMPHHITUI PaOOThI AEKTPOABUTATEN, KaK IIPeoOpa3oBaTelis MeKTPHICCKOH
SHEPITUU B MEXaHUYECKYIO

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

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

SIBJICHHE NIEKTPOMAarHUTHON MHAYKIUHY (IIPABHIIO «IIPABOM PYKH»)

[NosicauTe, Ha KaKOM (PU3NIECKOM SBIEHHH OCHOBAH IPHHIUIT pPAOOTHI MEKTPUIECKOTO TeHepaTopa, Kak mpeoopa3oBaTesst
MEXaHHUYECKOH SHEPTUH B IEKTPUIECKYIO

SIBJICHHE B3aUMOAECHCTBHS IPOBOJHUKOB C TOKOM U MAarHUTHOTO HOJIs (IIPAaBUIIO «JIEBOM PYKH»)

SIBJICHHE BOSHIKHOBEHHS BOKPYT ITPOBOIHMKA C TOKOM MarHUTHOTO TI0JIS (TIPaBHJIO «OypPaBUHKay)

SIBIICHHE DJIEKTPOMArHUTHON WHAYKINH (IIPABUIIO «IIPABOM PYKID»)

[Tosichute, HAa KakOM (PU3MYECKOM SIBICHHM OCHOBAaH IPUHIUI pabOTHl 0OMOTOK BO30YK/ICHUSI SIIEKTPHIECKAX MAIIIHH,
IpeAHa3HAYEeHHBIX IS CO3aHUs MarHUTHBIX IOJIEH

SBJICHHE B3aUMOJICHCTBUS IPOBOJHUKOB C TOKOM U MAaTHUTHOTO IIOJIS (IIPaBHUIIO «JIEBOH PYKH»)

SBJIEHHE BOZHUKHOBEHHsI BOKPYT ITPOBOJHUKA C TOKOM MAarHUTHOTO T0JIs (PaBHUIIO «OypaBUMKay

SBJICHHE JIEKTPOMarHUTHON WHIYKITHH (IIPABIJIO IIPABOH PYKH»)

YcnoBus napamiensHoi paboThl TpaHCHOPMATOPOB

PaBEHCTBO BTOPUYHBIX HANPSDKEHUH M 4acTOT

HAXOJUTCS B OJJTHOM IOMEIICHUH ¥ OBITh Pa3IMIHON MOIIHOCTH

BTOPHUYHBIE HATIPSHDKEHUS PABHBL, IPUHAUISKAT K OJHOI rpyme, oquHakoBbele Uxx
oauHakoBble UXX, paBHbIE 110 MOIIHOCTH

[epeunciuTe CIOCOOBI PEryIHPOBKH TOKA B CBAPOYHBIX TpaHC(HopMaTopax
W3MEHEHNEM NEPBUYHOTO HAIPSOKEHUS

M3MEHEHHUSIM YHCiIa BUTKOB BTOPUYHOM OOMOTKH

M3MEHEHHEM aKTHBHOTO COTIPOTHBICHHS

U3MEHCHHEM HHIYKTUBHOTO COMPOTUBIICHUS

U3MEHEHHEM EMKOCTHOTO COIPOTHBIICHUS

06sracTs MprMeHeHHs TpaHchOopMaTOpa

JUISL U3MEPEHUSI MOITHOCTH

JUISL ©I3MEHEHHUS] MOIIHOCTH

JUIS I3MEHEHUS HaIPSDKCHHS

JUISL U3MEHEHHS HAIPSKEHUS C COXPaHEHUEM 9acTOT
JUISL I3MEHEHHUS 4acToT

Uem otnmuaeTcs TpaHC(HOPMATOpP OT aBTOTpaHchopMaTopa?
KOJIMYECTBOM 0OMOTOK




OTCYTCTBHEM DJIEKTPUUECKON CBSI3U MEXKIY OOMOTKaMH
TOJIIIUHON JTUCTOB MarHUTOIPOBOJ

MarHATHBIM ITIOTOKOM

JacTOTOMH

CKOIIBKO CTepKHEH nMeeT Tpex(pa3Hblid TpanchopmaTop?
oJIvH

JBa

Tpu

IeCTh

Kakyro 3aBUCHMOCTb YCTaHaB/IMBACT BHEILHSAS XapaKTepUCTUKA TpaHchopmaTopa?
U2=f(12)

U1=f(11)

12=f(12)

U1=f(U2)

U2=f(Ul)

B pexxume X010CTOro X0/1a UeMy paBeH TOK B IEpBUYHON 00MOTKe TpaHchopmaTopa?
HOMMHAJIIEHOMY

50% OT HOMHHAJIBHOTO

2-3%0T HOMHHAIILHOTO

TOK OTCYTCTBYET

TOKY BO BTOPHYIHOH OOMOTKE

Uro cocTaBnsieT akTUBHYIO YacTbh TpaHchopmaropa?
MarHUTOIIPOBOJ U OOMOTKH

BBOJIHOE YCTPOMCTBO

nepBUYHAs 0OMOTKA

Harpyska
KOpIIyC

Ecnu W1 — uncino BUTKOB EpBUYHONM OOMOTKH, @ W2 — YHCIIO BUTKOB BTOPUYHOI 0OMOTKH, TO TpaHCHOPMATOP SBISIETCS
HOHMKAIOLINM, KOTJa:

WIi>W2

Wi<w2

WI1+W2=0

WI1=w2

Ecnu W1 — uncino BUTKOB EpBUYHONM OOMOTKH, @ W2 — YHCIIO BUTKOB BTOPUYHOI 0OMOTKH, TO TpaHC(HOPMATOP SBISIETCS
HOBBIIIAIOMINM, KOT/Ia:

WIi>W2

Wi<w2

WI1+W2=0

WI1=w2

Ha xakoM 3aKoHe OCHOBaH IIPUHLHUI JCHCTBUS TpaHCopMmaropa:
3akoH Oma

3akoH Jxoymnsa-Jlenma

3aKOH 2JIEKTPOMArHUTHOW WHIYKIUH

3akoH Kynona

MarsuTonpoBo TpaHc(hOpMaTOpa U3TOTOBIISAETCS H3:
ATOMUHUS

MEKTPOTEXHUUECKON CTalH

MeH

YyryHa

Kaxkue moTepu MOIIHOCTH B CHIIOBOM TpaHC(opMaTope 3aBUCAT OT €ro Harpy3Ku
MOTEPH C CePACIHUKE

noTepu B 0OMOTKaX

00a BU/a 3aBUCAT

o0a Buya He 3aBUCST

Kaxkue noTepu MOIIHOCTH B CHJIIOBOM TPaHC(OPMATOpE HE 3aBUCAT OT €r0 HATPy3KU:
MOTEPH C CEPIICUHHKE

noTepyu B 0OMOTKaX

o00a BUIa 3aBUCAT




00a BHa HE 3aBUCIT

VYkaxure BeTMIUHY, KOTOpast ONpeelsieT MHIYKTUBHOE CONPOTHBIICHNE TpaHchopMaTopa:
TOK XOJIOCTOI'O X012

MOTEPHU XOJIOCTOTO X0Aa

HaIpPsHKEHUE KOPOTKOTO 3aMBbIKaHHUS

MOTEpU KOPOTKOTO 3aMBIKAHUS

Vxkaxure BCJIMYMHY, KOTOpasa oNpeaAciasiaCT aKTUBHOC COIIPOTUBJICHUC TpaHC(bopMaTopa:
TOK XOJIOCTOI'O X04a

IMOTEPU XOJOCTOI0 X0a1a

HaIrpspKEHUE KOPOTKOI'0 3aMbIKaHUSA

MOTEPU KOPOTKOI'O 3aMbIKaHHs

YkakuTe BeNU4rHY, KOTOpast ONpeAeNsieT HHAYKTUBHYIO IPOBOAUMOCTH TpaHCc(hopMaTopa:
TOK X0JIOCTOI'O X0/1a

HOTEPH XOJIOCTOTO X0a

HaIMpsDKEHUE KOPOTKOIO 3aMbIKAHUS

HOTEPU KOPOTKOI'O 3aMbIKaHHs

Crioco6 coemuHeHUs] 0OMOTOK Tpexda3Horo TpanchopMaTopa U Ga3oBbIi CABHT MEXKY BEKTOPaMH BEICOKOTO U HH3KOTO
HaIpsDKECHUH BIMSET Ha:

TPYIIY COSANHEHUsI 00MOTOK TpaHchopMaTopa

nmotepu B TpaHchopmaTope

MarHUTHBIA IOTOK B CEPACUYHUKE

croco0 peryaupoBaHus HaNPSKEHUS

VYkaxure BO3MOKHOE YHCIIO TPYIII COSNNHEHUsT 0OMOTOK TpanchopMaTopa:
3

5

10

12

Enuanneil n3sMepeHnss MarHUTHOTO ITOTOKA B CEPACYHUKE TpaHCHOpMAaTOpa SBISETCS:
Awmniep

Bebep

Awmriep/mMeTp

Tecna

Envnuneil usmMepenusi HaMarHM4MBaloIiei cruiibl 0OMOTOK TpaHchopMaTopa sBIseTCs:
Awmrniep

Bebep

Awmrnep/metp

Tecna

M3menenne ko3¢ dunmenTa TpaHcHOPMAILUIH PETYIHPYyeMOTo TpaHC(HOPMATOPa OCYIIECTBISCTCS:
WU3MEHEHHEM YHCJIa BATKOB OOMOTKH BBICOKOTO HaIlPSKCHUS

M3MEHEHHEM YHCIJIa BUTKOB OOMOTKH HU3KOTO HANPSHKEHHS

M3MEHCHHEM HAMarHW4eHHOCTH CEepACTHUKA

U3MEHEHUEM CII0co0a cOeJMHEHUS 0OMOTOK

ABToTpaHchopMaTop oTIIHYAETCS OT TpaHchopMaTopa Tem, 4To:
perynupoBaHue TpaHcpopMaTopa OCYIIECTBISIETCS aBTOMATHYECKH
OTJIMYAETCS CIIOCO0 COeTUHEHNST 0OMOTOK

MMEET MEHBIIINE MMOTEPH MOIITHOCTH

UMEEeTCs JIeKTpUIecKasi CBSI3b MEXITy 0OMOTKaMHU

Vkaxure npaBuiIbHOE 3HAYCHUE MMOTEPh MOIIHOCTH B IByX00MoTOYHOM TpaHchopmaTope 10/0,4 kB Su=160 kBA dPx=0,31 kBT
dPx=2,27 kBT nipu ero pabdote ¢ koapdunuenrom 3arpy3ku k3=0,7:

1,42 kBt

2,58 kBt

2,42 kBt

1,9 kBt

Kakyto 3aBHCHMOCTb yCTaHABIMBAET CKOPOCTHAsI XapaKTEePUCTHKA ACHHXPOHHOTO JIBUTATEs1?
TOKa CTaTOpa OT MOJIE3HOH MOITHOCTH

CKOPOCTH BPAIICHHUS OT CKOJIBKCHHS

TOKa POTOPA OT IOJIE3HOH MOIIHOCTH




HampsHKEHUA OT MOIITHOCTU
HET MPaBUJIBHOI'O OTBETA

KaxumMu mapamerpaMu onpeAessiFoTcs MyCKOBBIE CBOWCTBA JBUTATENS
3HAYCHUEM ITYCKOBOTO TOKa M MOMEHTA

3HaYEeHHEM HOMHHAJIBHOTO TOKA © MOMEHTA

CKOITB)KEHUEM U CKOPOCTHIO BPAILICHHUS

K u cosd

3HaYEeHMEM HOMHHAILHOTO TOKA U MOIIHOCTH

Kak M0XHO H3MEHHTBH CKOPOCTh BPAIICHHUS aCHHXPOHHOTO ABUTATENS C (Pa3HBIM POTOpOM?
HU3MEHEHUEM HalpsDKEHUS

MU3MEHEHUEM 4aCTOTHI TOKa pOTOpa

HU3MEHEHUEM JABIICHUS HA KOHTAKTHBIE KOJIbIIA

U3MEHEHUEM COIIPOTUBIIEHHS B LIETIU POTOPA

MU3MEHEHUEM HalpaBJIeHHs TOKa

MoKeT JIM pOTOp aCHHXPOHHOTO JIBUraTesIsl BPALaThCsi CHHXPOHHO C MarHUTHBIM T10JIeM cTaTtopa’?
MOXeET

HE MOKET

MOXeT, 0e3 Harpy3KH

MOXET IIPHU HU3KHUX 000pOTax

MOJKET IIPH HU3KHX 4acTOTax

ACHHXPOHHBIH ABUTATETh Ha3bIBACTCS ACHHXPOHHBIM HM3-3a HECOBIIAAECHHS CKOPOCTEH BpaIlleHHs:
MarHUTHOT'O TOJISt CTATOPa ¥ MarHMTHOTO T0JIsl POTOpa

pOTOpa M €ro MarHUTHOTO TIOJIS

pOTOpa M MarHUTHOTO TIOJIS CTaTopa

CTaTopa u poTopa

Eciy HOMMHAIIBHAS 4aCTOTA BPAILCHUS aCHHXPOHHOTO JBHTaTessi nHOM=1420 06/MHH, TO 9aCcTOTa BPAIICHHs MATHUTHOTO TIOJISt
COCTaBIISET:

3000 o06/MuH

600 06/MuH

1500 06/MuH

750 06/MuH

JIBuratens ¢ pa3HBIM POTOPOM OTIIMIAETCS OT IBUTATENS C KOPOTKO3aMKHYTBIM POTOPOM
HAJTMYHEM KOHTAKTHBIX KOJICI[ U IIETOK

HAJIMYHEM Ma30B JJIsl OXJIAXKICHHUS

YHCJIOM KaTyIICK CTaTopa

CXEMOM TIOJIKITIOYeHUsT 0OMOTKH CTaTopa

HanpaBneHHe BpalllCHHUS MAaroHuTHOTI'O IOJIA aCUHXPOHHOI'O ABUIaTElisd 3aBUCUT OT:
nopsaaka 4epcaoBaHus (bas HAIIpsKCHUA CTaTopa

BCJIIMYHHBI TIOJABOIUMOTO TOKa

BCJIMYUHBI TIOABOAMMOI'0 HAIIPSAKECHUA

HaCTOThI HHTalOH.Ieﬁ CETH

MakcumaibHas 4acTOTa BPALICHHS MATHUTHOTO TOJISI aCHHXPOHHOTO JBUTAaTeNs MPH NpoMbIIUIeHHOH yactore 50 ' cocrasisier
1000 o6/Mun
6000 00/MuH
1500 06/Muu
3000 o06/mMunH

Jns co3maHus Bpamaronierocst MAarHUTHOTO TOJISI aCHHXPOHHOTO JIBUTATENs HEOOXOIUMBI CIICTYIOIINE YCIIOBHU:
HaJIYHe OJHOW OOMOTKH U BKIIIOUECHUS €€ B CeTh EPEMEHHOI0 TOKa

HPOCTPAHCTBEHHBIH CABUT TpeX 0OMOTOK M (pa30BbIil CABUT NEPEMEHHBIX TOKOB B HUX

MPOCTPAaHCTBEHHBIN CIBHT TPEX OOMOTOK M BKIIFOUEHHE UX B IIEIb OCTOSHHOTO TOKA

BKJIIOYECHIE OOMOTKH CTaTOPAa B CETh TPeX(a3HOTO TOKA, a pOTOPA B IIEIb MOCTOSHHOTO TOKA

I1pu mycKke aCHHXPOHHOTO JIBUTATEIIs IEPEKIIIOUCHUEM CTaTOPHOM 0OMOTKH €O 3BE3/IbI HA TPEYrOJIbHUK ITyCKOBOH MOMEHT O
CPaBHEHHIO C MOMEHTOM IIPH MIPSIMOM ITyCKe IIPH OXMHAKOBOM HAIIPsDKCHUH CETH:

YMEHBIIUTCSA B pasa

YBEJIMUUTCSA B pa3a

yYMEHbIIUTCS B 3 paza

YMEHBIIUTCA B 2 pa3a




Harpy3ky acHHXpOHHOTO TeHepaTopa, paboTAIOLIETO NAPAIIENBHO C CETHI0 MOKHO YBETHIHTH!
YBEIIMYEHNEM YaCTOTHI BPALLICHHs IPUBOJAHOTO JBUTATEIS

YMEHBIIIEHHEM 9aCTOTHI BPALICHHSI IPUBOIHOTO JABUTATENS

OTKIIIOUCHUEM IIPUBOIHOTO JBUTATEISA

YMEHbIIEHHEM HANPSHKEHHS CeTH

OOMOTKa BO30YKACHHUSI, PACIIONIOKEHHAS HA POTOPE CHHXPOHHOM MAIMHBI, HOAKIIOYAETCS K HCTOUHUKY:
HOCTOSIHHOTO TOKa

HPSIMOYTOJIBHBIX HMITYJIECOB

Tpex(pa3zHOTO HANPSIKECHHS

0HO(a3HOTO CHHYCOUAANBEHOTO TOKa

OOMOTKa cTaTopa CHHXPOHHOTO JIBUTATEIIs ITOAKIIOYACTCS K HCTOYHUKY:
MOCTOSTHHOTO TOKA

HPSMOYTOJIBHBIX UMITYJIBCOB

Tpex(}azHOTo HAIPSKCHUS

01HO(a3HOTO CHHYCOUANBEHOTO TOKa

YkaxnuTe HeBepHOE yTBEPKACHHUE O XapaKTePUCTHKE CHHXPOHHOI MalllnHBbL:

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

00MOTKa BO30Y)KACHUS MUTACTCS TIOCTOSTHHBIM TOKOM M PAcIOJIOkKeHa Ha POTOpe

poTOp OBIBaET HESIBHOTIOIIOCHBIM (TypOOTEHEpaTOp) U SIBHOIIOIIOCHBIM (THAPOTEHEPATOP)
CKOPOCTbH BpAIlEeHHsI POTOPA COBNAAET CO CKOPOCTBIO BPALICHHS MO

YeMm oTIIMYAETCS TEHEPATOP MOCTOSHHOTO TOKA OT JBUraTes sl IIOCTOSIHHOTO TOKa?
BHEIITHUM BHIIOM

OTCYTCTBHEM KOJIIIEKTOP

00MOTKaMH SIKOPS

JIBUTATEIIb MOTPEOIISIET SHEPTUIO a FeHepaTop BhIpabaThIBaeT

JIBUraTeNb He MMEET JOMOIHUTEIBHBIX TOIIOCOB

B 1gem 0coOeHHOCTS ITycKa JBHTATeNs MOCTOSHHOTO TOKA

B POTOPHYIO IIeTIb HEOOXOJUMO BKIIOUUTH J00aBOUYHOE CONPOTHBIECHHUE
HAaIpsHKEHUE €T0 MOCTOSIHHO MOBBIMIAETCS

JIBUTATEIb TPEABAPUTEIHHO HEOOXOANMO IIPHBECTH B IBIKCHUE

Ha BpeMs ITyCKa OTKIIOYUTh MIETOUHBIA MEXaHU3M

Ha BpeMs ITyCKa OTKIIIOYUTH OOMOTKY BO3OY>K/ICHUS

Ha3snauenne TaxoreHepaTopa IOCTOSHHOTO TOKa

Juis reHepupoBanus DJ]C Maoil BenuYuHbI

JUISL U3MEPEHUSI DIIEKTPUIECKUX CUTHAIIOB

JUIS I3MEPEHNS YacTOTHI BPAIICHHUS 110 BEJTMYMHE BEIXOHOTO HAIIPSIKEHHS
JUIS U3MEpPEeHNUs TapaMeTPOB JBUraTenen

JUISl TEHEPUPOBAaHUSI IEPEMEHHOT0 TOKa

Kakoe BustHIE OKa3bIBAaeT peakmus sIKOPs Ha paboTy CHHXPOHHOM MaIIHHBI?
yXy/IIaeT CBOMCTBA MaIIHBI

HE OKa3bIBaeT BIUSHUE

yIy4lIaeT KauecTBa MAIIHbI

BEJIET K IIEPErpeBy

yBEJIMUUBAET 000POTHI

Hasnauenue cuHXpOHHOTO KOMIIEHCATOpa
JUTS TOTPeOJIEHNH PeakTUBHON MOIIIHOCTH
JUTSl KOMIIEHCUPOBaHHUS aKTUBHOM MOIIIHOCTH
JUTsl TCHEPUPOBAHUS PEaKTUBHON MOIITHOCTH
JUISI TIOBBIILICHUS HANPSKEHUS B CETH

JUISl TEHEPUPOBaHUSI aKTUBHOM MOITHOCTH

Peaxnus sIKOpsi CHHXPOHHOTO T€HEpaTopa, padOoTAOIIEro Ha YHCTO aKTHBHYIO Harpy3Ky, SBISCTCS:
HPO0TbHO-HAMarHUYHBAIOIIEH

MONEPEYHON

IIPOAOJIBHO-Pa3MarHUYMBAIOLIEH

NOTNIEPEYHO—HAMarHMYUBAKOILEH

Jlnst obecriedeHns MOCTOSTHCTBA HAIPSDKEHHS TOK BO30YXK/ICHNST CHHXPOHHOTO TeHEpaTopa IpH YBEITHICHUN aKTHBHO-NHIyKTHBHON
HArpy3KH CIEIyeT:
YMEHBIIATh




YBEIINYUBATDH
OCTaBJIATH IMOCTOSAHHBIM
YBCIUYUBATD HACTOJIBKO K€, KaK U IIPpHU YHUCTO aKTUBHOM Harpyske

PerynupoBaHue akTHBHOM MOIITHOCTH CHHXPOHHOT'O TeHepaTopa, paboTaroNero NapamielIbHO ¢ MOIIHOM CEThI0, TPOBOIUTCS:
M3MEHEHHEM TOKa BO30y)KIEHHUS reHepaTopa

M3MEHCHHEM MOMEHTa IPHUBOIHOTO JIBUTATEIS

U3MEHCHUEM HaNpsHKEeHUS

U3MEHEHNEM K03 PUIMEHTa MOIITHOCTH

PerynupoBaHue peakTUBHOI MOITHOCTH CHHXPOHHOTO TeHEPaToOpa, paboTAOIET0 MapaJlIebHO C MOITHON CEThIO, IPOBOIUTCS:
M3MEHEHHEM TOKa BO30y)KIEHHUS reHepaTopa

W3MEHEHHEM MOMEHTA IIPOBOAHOTO JBUTATEIsS

W3MECHCHHEM HaNpsHKESHUS

M3MEHEHHEM YacTOThI BPAILEHHS IIPUBOJHOTO JIBUTATEIIS

ITpn acHHXPOHHOM ITyCKEe CHHXPOHHOTO JABUTATENIS OOMOTKY BO30YKICHUS:

OCTaBJISIFOT Pa30MKHYTOM;

3aMBIKaIOT Ha conpoTuBieHue B 10 pa3 Oosblie CONPOTHBICHUS OOMOTKU BO30YXKIEHHS
3aMBIKaIOT HAKOPOTKO

3aMBIKAIOT Ha CONPOTHBIEHHE B 50 pa3 OoIbIIIe CONMPOTHBICHUS OOMOTKH BO30Y KICHHS

DNEKTPOMArHUTHBI MOMEHT CHHXPOHHOTO JIBUTATENs CO3/1aeTCsl:
WHIYKTUBHOM COCTABIISIONIEH TOKA, IKOPS

ITOJIHBIM TOKOM

aKTHUBHOM COCTaBJIAIONIEN TOK

€MKOCTHOM COCTABIISIOIICH TOKA

Uro MOHUMAETCs MOJ PeaKIueil SKopsi CHHXPOHHOH MAaIINHBI?
BO3/IeliCTBHE MarHUTHOTO TI0JI1 pOTOpPa Ha TOK CTaTopa
Boszeiicteue MJIC poTopa Ha MarHUTHOE IOJIE CTaTOpa
BO3/ICHCTBHE MarHUTHOTO II0JIS1 CTaTOPa Ha TOK BO30YXKICHUS
BozzaercTBrue M/IC craropa Ha MarHUTHOE TMOJIE POTOpa

Kaxas gacTe CHHXpOHHOM MaIllMHBI Ha3bIBAETCS SIKOPEM?

poTop

MarHuTOIpPOBOJ

3TOT TEPMHUH HCIIOJIB3YIOT TOJIBKO B MAIIMHAX TOCTOSIHHOTO TOKA
cTaTop

KakoBa wactora nuTaromien ceTu, eciii pOTOp CHHXPOHHOW MAIIMHEI C IByMs TapaMH MOJIFOCOB BPAIIAETCsi cO CKOpocThio 6000
00/mMuH?

100

50

250

200

150

Ot uero 3asucut KIIJI anekrpuyeckoil MamuHe1?
OT MIEPBUYHOI'O HAIPSKECHUSL

OT BEIMYMHBI TIOTEPH B CTAIIU U MEAU

OT BEIUYMHBI CKOJIbXKEHUS

OT CKOPOCTHU BpPalICHUS

OT HaIpaBJIeHUs BPaIllCHUS

JIJIs 9ero CIy>KUT KOJUIEKTOP B MAaIlIMHAX TIOCTOSIHHOTO TOKa? J[JIst KperyIieH!us: 0OMOTOK POTOp
JUISL BBITPSIMIIEHUS TIEPEMEHHOT'0 TOK

JUISL KOHTAKTa CO IETOYHBIM MEXaHU3MOM.

JUTSL COSZIMHEHYSI POTOPHOW M CTATOPHOH OOMOTKH.

JUTSL IEHTPOBKH SIKOPS

SkopeM Ha3bIBaCTCS:

BPAIIAIOIIASCS YacTh EKTPHUECKON MAITHHBI

4acTb AIEKTPUUECKON MAIINHEI, B 00MOTKe KOTOpoit HaBonutcs D1C

9acTh JEKTPHUSCKON MAIMHBI, 00MOTKA KOTOPO# cO3/1aeT OCHOBHO¥M MAarHUTHBIH MOTOK
HETOBIKHAS YaCTh 3JICKTPHUUSCKON MAITHHBI

MunykropoM HazbiBaeTcs:




BpAIIAIOIIAsICS YaCTh ICKTPUUCCKOI MAIIHHBI

YaCTh JICKTPUICCKON MAIIUHEL, B 00MOTKe KoTOopoii HaBomutcs D/1C

9acTh AJIEKTPUIECKON MAITUHBI, 0OMOTKa KOTOPOH CO3/IaeT OCHOBHON MAarHUTHBIN MIOTOK
HEITO/[BIDKHAS YaCTh IEKTPHUCCKON MAIIHHBI

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

00MOTKOH BO30YXICHNS 0OMOTKOM SKOPS

00OMOTKOM 100AaBOYHBIX ITOIIOCOB KOMIIEHCAIIHOHHONH 0OMOTKOM

OCHOBHOM MarHUTHBIA TOTOK MAIIIMHBI TOCTOSTHHOTO TOKA PETYINPYETCS H3MEHCHUEM:
TOKa SIKOPSI COTPOTUBIICHUS IIEITH KOS

TOKa BO30Y)KJIEHHUS TIOJSIPHOCTH HATIPSKEHUS

[[{eTo4YHO-KOJIIIEKTOPHBIN y3€J1 reHepaTopa MOCTOSTHHOTO TOKA CIIYXKUT JIJIS:
BeinpsamieHus DJ1C

nosbiterus: KITJ[ mammHer

MO/1JIEP)KAaHUS HAMPABJICHUS U BRIPABHUBAHUS BEIIMYMHBI MOMEHTA
TOJIIePKAHSI TTOJIIPHOCTH M BEIPABHUBAHUS BEITMUUHBI HATIPSKCHUS

Uro Takoe 00paTUMOCTh MAIlIUH [TOCTOSTHHOTO TOKa?

MOJKET BpalIaThCs B JIOOYIO CTOPOHY

MOXeT paboTaTh Ha JTFOOOM TOKe

MOeT paboTaTh Kak FreHepaTOPHOM, TaK U B ABUTATEIbHOM peXXUMe
MO>KeT paboTaTh Ha JI000M HaIPsKEHUN

MOXeT paboTaTh Ha JFO00H MOITHOCTH

B renepatope NOCTOSIHHOTO TOKa HE3aBUCHMOTO BO30YXKAEHHUS NPH IETKAX, YCTAHOBJIEHHBIX MO JINHUU T€OMETPUUECKOH
HEHTpaiu, IpH NOCTOSTHHBIX TOKE BO30YXCHHS U CKOPOCTH BPAIICHUSI IPUBOJHOTO JIBUTATENS HAPSDKEHHUE IPH POCTE TOKA
SKOPSL:

YMEHBILIACTCS;

YBEIMYHMBAECTCS;

OCTaeTCsl NOCTOSIHHBIM;

HECKOJIBKO YBEIIMUUBACTCS.

JlobaBouHbIE 10JIFOCa B TEHEPATOPE MOCTOSIHHOTO TOKA CTaBSIT JUIS:
YBEIMYEHUS TOPMO3HOTO MOMEHTA;

YIy4lIEHUS] KOMMYTALUU;

YMEHBILIEHHS METAJUIOEMKOCTH;

JUISl IOMOILY IJIaBHBIM IIOJIFOCAM.

Yacrora BpalicHus ABUTaTeIsl HOCTOAHHOTO TOKA IMapaijieaIbHOTO B036y)K£[eHI/I}I pyU YMEHBIICHUU MAarHUTHOI'O IOTOKA:
YBEITUYMBACTCS;

0CTaeTCs IMOCTOSTHHOM;

YMEHbLIaeTCs;

ocTaeTcs MOYTH MOCTOSIHHOM.

Yacrora BpalCHUs ABUTATCIIA TOCTOAHHOTO TOKA IMapaJiliCJIbHOTO B036y)KIIeHI/I$[ IpU YBEIINYECHUUN CONIPOTUBJICHMA, BKIIFOYEHHOT'O B
SIKOPHYIO ETIb:

YBEITUYMBACTCS;

0CTaeTCs IMOCTOSTHHOM;

YMEHbLIaeTcs;

J100aBOYHOE CONMPOTHBIICHUE HE BIMSIET HA YaCTOTY BPAIICHUS

YkaxkuTe croco0b! yIydIIeHns: KOMMYTallid B MAIIMHAX TOCTOSHHOTO TOKa
BKJIFOYCHHE 100AaBOYHOTO PE3UCTOPA B LICMb SKOPS

NPUMEHECHHUE CIICIHAIBHBIX CXeM 0OMOTKH KOS

MPUMEHEHHE IETOK C TIOBBIIICHHBIM NTEPEXO0HBIM COIPOTHUBICHUEM
IpUMeHeHHe 100aBOYHBIX MOTI0COB

YCTaHOBKA ILETOK Ha (PU3HNYECKYI0 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 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.




