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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 |IIpuxiagHas MexaHHKa

2.1.2 | Teopernueckue OCHOBBI NEKTPOTEXHUKH

2.1.3 | Teopus BeposITHOCTEH 1 MaTeMaTH4eCKasi CTATUCTHKA

2.1.4 | ®usnueckue OCHOBBI IEKTPOHUKH

2.1.5 |Maremartnka

2.1.6 |HaueprarenpHas reoMeTpus 1 HH)KECHEPHAs rpaduka

2.1.7 | DNeKTpOTEeXHHMYECKOE H KOHCTPYKIIMOHHOE MaTCPHATIOBEICHHE

2.1.8 |Hudpopmaruka

2.1.9 | dusuka
2.1.10 | Xumus
2.2 JucunmianHbl (MOIYJIH) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeaNIecTBYOIee:

2.2.1 |MogenupoBaHue B HIEKTPONPUBOIC

2.2.2 |IIpousBoACTBEHHAs MPAKTHKA MO HOIYyIEHHIO IPO(eCCHOHATBHBIX YMEHUH U OIBITa IPO(ECCHOHATBHOHN AeATeTbHOCTH

2.2.3 |Pemenue npukiagHeIxX 3aaa4 ¢ ucnons3osanueM MATLAB

2.2.4 | Cunosas 2JE€KTpOHUKA

2.2.5 | Teopwus 31eKTponpUBOIa

2.2.6 | OOmiast sHEpreTUKa

2.2.77 |IIpoekTupoBaHUE MEKTPOTEXHUUECKUX YCTPOICTB

2.2.8 | CucteMsl yIpasieHuUs 1EKTPOIPUBOIOB

2.2.9 | ABroMaTH3upOBaHHBIN ANEKTPOIPUBO/I TUITOBBIX TEXHOJOTHYECKHUX MPOIECCOB

2.2.10 |TocynmapcTBeHHas UTOTOBAs ATTECTAIUS

2.2.11 |IlpeaaurioMHas IpaKTHKA

2.2.12 | IIporpaMmmupyeMbie TPOMBIIIIJICHHBIE KOHTPOJLIEPHI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMHT

IIK-2: npoexTHpoBaHue 00bEKTOB NPodecCHOHAILHO 1eATeIbHOCTH

3HaTh:

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

YK-3: npoekTupoBaHue u pa3padorka

3HaTh:

YK-3-31 meTomsl pa3pabOTKU KOHCTPYKIIUI MEKTPHUECKUX MAIINH

YK-1: pynnameHTaIbHbIE 3HAHUS

3HarTb:

VYK-1-31 cyTh 37IEKTPOMEXaHHYECKOTO U AEKTPOCTATHUECKOTO MPeoOpa3oBaHmii SHEPTHH B AICKTPUICCKUX MAIIHHAX

OIIK-3: TeopeTuyeckasi M NpaKTHYecKas nNpogeccuoHa/IbHasA MOAr0TOBKA (Coco0eH UCNO0Jb30BaTh METO/AbI AaHAIN3A U
MO/IeJIMPOBAHMSA YTEeKTPUYECKHUX Hemneil U YIeKTPUYeCKUX MALMH)

3HaTh:

OIIK-3-31 npuHIMN AEHCTBYSI COBPEMEHHBIX TUIIOB AIEKTPUUECKUX MALIUH

VYK-1: pynnameHTaIbHbIC 3HAHUS




YMmerb:

YK-1-Y1 aHanu3upoBaTh XapaKTEPUCTUKH U SKCTICPUMEHTAIbHBIC 3aBUCUMOCTH PA3IUYHBIX HIEKTPUIECKIX MAIIUH

IIK-2: npoekTpoBaHue 00beKTOB NPodecCHOHAILHOI 1eATeTbHOCTH

Ymern:

ITK-2-Y1 06pabaTbiBaTh pe3yabTaThl SKCIIEPUMEHTATBHBIX UCCICAOBAHUH C IENBIO MMOCTPOCHHUS OCHOBHBIX XapaKTEPHCTHK
SNEKTPUUYECKUX MAIINH U TPAHC(HOPMATOPOB

YK-3: npoekTupoBanue u paspadorka

YMmerb:

VYK-3-Y1 pa3pabaTeiBaTh KOHCTPYKLUH PA3THYHBIX AIECKTPHUCCKUX MAIINH

OIIK-3: TeopeTHyeckasi U MpakTH4YecKas nMpogeccHoHAILHAS MOATOTOBKA (COco0eH UCNMOJIb30BaTh METO/AbI AHAIN3A U
MO/1eJTUPOBAHUS JIeKTPUYECKHX Lienel M 3IeKTPUYeCKUX MAIIUH)

Ymern:

OIIK-3-Y1 cocTaBisaTh NpOCTEHITNE KOHCTPYKTUBHBIC U SJICKTPUUYECKHE CXEMBI 3aMEICHUS SJIEKTPUUECKUX MAIIMH U
TpanchopMaTopoB

YK-3: npoekTupoBanue u paspadorka

Baagern:

YK-3-B1 onbIToM paboThl ¢ HOPMAaTUBHOM JTUTEPATYPOH IO MPOESKTUPOBAHHIO AIEKTPUUECKUX MAIIUH

OIIK-3: TeopeTnyeckasi M NpaKkTHYecKasi NpodecCHOHAIBLHAS MOATOTOBKA (CIOCO0EH UCNO0JIL30BATh METOIbl AHAIN3A U
MO/IeJTUPOBAHUS JIEKTPUYECKHX Lieneil 1 3IeKTPUYECKUX MAIIIUH)

Baaaernb:

OIIK-3-B1 HaBbIKamu OJIEMCHTAPHBIX PpaCUCTOB U UCCICAOBAHUSA JICKTPUICCKUX MalllMH

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

Baanernb:

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

VYK-1: pynnameHTaIbHbIE 3HAHUS

Baanernb:

VK-1-B1 onsiTom PCHICHUA MMPAKTUYICCKUX 3a4aY 110 MPOCKTUPOBAHUIO U SKCILTyaTalluX DJICKTPUUICCKHUX MAallIMH

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pa3nesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeH Mt pecypchbl padoThI
Pa3nen 1. Beenennue,
OCHOBHbIE MOHATHUS
1.1 Pounp snekTpruuecKux MaiuH. 5 3 OIIK-3-31 J1.1 KMIL,K P1
OO61me Bopochl OIIK-3-V1 JI1.2J12.1 M2
npeoOpa3oBaHus OIIK-3-B1 IIK- 2.2
JIIEKTPOMEXAHUYECKOTO 2-31 [IK-2-V1 JI2.3J13.1
npeoOpa3oBaHus TIK-2-B1 YK-1
srepruu. /Jlex/ -31 YK-1-V1
VK-1-B1 YK-3
-31 YK-3-V1
VK-3-Bl
1.2 Nzydyenne cxeM 0OMOTOK 5 2 OIIK-3-31 JIT.1J12.1 KM1,K
MamuH.9/C OIIK-3-VY1 J12.3 M2
00MoTKU.COCTaBIISIOIIHE OIIK-3-B1 IIK- J12.4J13.1
MarHATHOTrO IoJis. Beigaua 2-31 IIK-2-V1
3aJjaHus Ha KypCOBOE IIK-2-B1 YK-1
npoexruposanue. /I1p/ -31 VK-1-Y1
VK-1-B1 VK-3
-31 YK-3-V1
VYK-3-Bl




1.3 WHCTpyKTa)X 10 TEXHUKE 2 OIIK-3-31 J3.1 KMILK
6e3onacHocTu. M3ydeHue OIIK-3-V1 M2
1a00paTOPHOTO OIIK-3-B1 IIK-
obopynosanwus. /J1a6/ 2-31 TIK-2-Y1

[IK-2-B1 YK-1
-31 YK-1-V1
VK-1-B1 YK-3
-31 YK-3-V1
VK-3-Bl

1.4 3aKOHBI: NIEKTPOMArHUTHOM 6 OIIK-3-31 JI1.2J12.3 KM1,K
nHIykmu, Knpxroga, OIIK-3-Y1 JI2.5713.1 M2
oJiHoro Toka, Oma s OIIK-3-B1 IIK-

MarHuTHOM 1ernu, Amrepa, 2-31 TIK-2-V1
3aKOHBI 3JIEKTPOMEXAHUKHU. TIK-2-B1 YK-1
OIEeKTPOMAarHUTHBIE CUJIbI U -31 VK-1-V1
MOMEHTHI B 2IEKTPUIECKUX VK-1-B1 YK-3
MamnHax. [lorepu n -31 YK-3-V1
KIIA. /Cp/ VYK-3-Bl
Pazpen 2.

TpanchopmaTopbl

2.1 Hasnauenwue u obnacru 14 OIIK-3-31 JIT.1J12.1 KM1,K
MIPUMEHEHUS OIIK-3-V1 JI2.2J13.1 M2
TpanchopMmaTopa. OIIK-3-B1 IIK-

YerpoiicTBO, NpUHIUI 2-31 TIK-2-V1
JeHcTBUS U paboune TIK-2-B1 YK-1
MpoIecChl 0THO(A3HOTO -31 YVK-1-V1
TpanchopmaTopa. Cxema VK-1-B1 YK-3
3aMeICHHS -31 YK-3-V1
JIByXOOMOTOYHOTO YK-3-B1
TpanchopMmaTopa.

HamaranumBaromuii TOK 1

TOK XOJIOCTOTO XOJa.

YpaBHEHHS HAPSHKESHHSI

TpaHcdopMaropa u

BEKTOpHasl Juarpamma.

Tpexdasuebrii

TpaHcdopmarop. I pymmsr

COEANHEHUsSI 0OMOTOK

TpanchopMmaTopa.

H3MeHeHne BTOPUIHOTO

HaTPSDKEHUS U BHEIITHIE

XapaKTepUCTUKU.

Koaddunuent nonesnoro

JIeHCTBUS

TpaHcdopmaropa. /Jlex/

2.2 Pacuer mapamerpoB 8 OIIK-3-31 JIT.1J12.1 KM1,K
Tpanchopmaropa. Pacuer OIIK-3-V1 3 M2
CXEMbI 3aMEILCHUS OIIK-3-BI1 TIK- J12.4J13.1
TpaHcdopmaropa. Pacuer 2-31 [IK-2-V1
rapameTpoB KOPOTKOTO TIK-2-B1 YK-1
3aMBIKaHHS U XOJIOCTOTO -31 VK-1-V1
xoxa. Pacder oOmoToK VK-1-B1 VK-3
BBICOKOI'O U HU3KOT'O -31 YK-3-V1
Hanpsokenus. /TIp/ VK-3-Bl

2.3 UccnenoBanue 4 OIIK-3-31 JI3.1 KM1,K
JIByXOOMOTOYHOTO OIIK-3-V1 M2
Tpex¢azHoro OIIK-3-B1 IIK-

TpaHchopMaTopa mpu 2-31 TIK-2-V1
CHMMETPUYHOU Harpys3Ke. TIK-2-B1 YVK-1
Uccnenosanue -31 YK-1-V1
napaienbHol paboThl VK-1-B1 YK-3
0/THO(a3HBIX -31 YK-3-V1
Tpanchopmatopos /J1ad/ VYK-3-Bl




24 Beinonnenne KypcoBoro 14 OIIK-3-31 JI.1J12.1 KMILK
npoekrta. CrienualibHbIe OIIK-3-V1 J12.2 M2
TpanchopMaTopsl. TemnoBoit OIIK-3-B1 IIK-
pexum 2-31 TIK-2-Y1
Tpanchopmaropa. /Cp/ [IK-2-B1 YK-1

-31 VK-1-V1
VK-1-B1 YK-3
-31 YK-3-V1
YK-3-Bl
Paznen 3. Daekrpuueckune
MAIIUHBI IEPEMEHHOT0
TOKAa

3.1 OCHOBHBIE BH/IbI MAILIUH 20 OIIK-3-31 JI1.1J12.1 KM1,K
MEPEMEHHOT0 TOKA. OIIK-3-V1 JI2.2J13.1 M2
KoHncrpykTusHOe OIIK-3-BI1 TIK-

WCTIOJHEHHE 00MOTOK 2-31 TIK-2-Y1
MIEPEMEHHOTO TOKa. [IK-2-B1 YK-1
MarauToABIKYIIUE CUTTBI -31 YK-1-V1
00MOTOK IEpEeMEHHOTO TOKA. VK-1-B1 YK-3
Bpamatomeecss MarHuTHOE -31 YK-3-V1
roJie. DIEKTPOIBHIKYIIIHE VK-3-Bl

CHIIBI B 0OMOTKaX
nepeMeHHOro Toka. CXeMbl
006M0TOK OM MNepeMeHHOT0o
Toka. HazHaueHne u obmacTu
MIPUMEHEHHUS aCHHXPOHHBIX
MamuH (AM). YcTpoiicTBo u
MPUHLMI JeHcTBUST AM.
Pabora AM npu
3aTOPMOKECHHOM
porope.Cxema 3aMelieHus u
BEKTOpHas auarpamma AM.
Mexanuueckue
XapaKTEPUCTUKU
ACUHXPOHHOTO JIBUTaTENs
(AJ). PaGoune
xapaxrepuctuku AJl. ITyck
AJl. PerynupoBaHue 4acTOThI
BpaweHus: AJl 1 n3mMeHeHue
HAaIpaBJICHUS
BpaieHus.Haznauenue u
001acTH IPHUMEHEHHS
CHHXPOHHBIX MamyH (CM).
YerpoicTBO UM IPUHIUI
nericreust CM. Pabora
CHUHXPOHHOI'0 T€HepaTopa
(CT) B pexuMe XOII0CTOTO
X0/la U B PeXKHIME Harpy3Ku.
BekropHas quarpamma
CHHXPOHHOTO T'eHepaTopa.
BHemHue u peryaTnpoBOYHEIE
xapaxktepuctuku CI.
[MapannensHas pabora CI' ¢
CeTbI0. AKTUBHAs MOILITHOCTh
U 3J1€KTPOMAarHUTHBIN
MOMeHT. CTtaTuueckas
ycroiunBocts CT.
CUHXpPOHHBIN JBUTATENh
(CH). Pabouue
xapakrepuctuku CJI. ITyck
CJI. PerynupoBaHue 4aCTOTbI
Bpamenus CJI. /Jlex/




32 Pacuyer MammH nepeMeHHOro 12 OIIK-3-31 2.3 KMILK
TOKa. BbIOOD rI1aBHBIX OIIK-3-V1 JI2.4J13.1 M2
pa3MepoB. OIIK-3-B1 IIK-

Pacuer oOmoToK. Pacuer 2-31 TIK-2-Y1
MarHuTHOH cucteMbl. Pacuer [IK-2-B1 YK-1
rapaMeTpoB JIBUTATEIS. -31 YK-1-V1
Pacuer noteps.Pacuer VK-1-B1 YK-3
pabounx XxapakTepHUCTHUK. -31 YK-3-V1
Pacuer nmyckoBbIX U VK-3-Bl
xapakrepuctuk /IIp/

33 Uccnenoanue 6 OIIK-3-31 JI3.1 KMI1,K
ACHHXPOHHOTI'O JBUTaTeINs C OIIK-3-Y1 M2
(hasHbIM U OIIK-3-B1 IIK-

KOPOTKO3aMKHYTBIM POTOPOM. 2-31 TIK-2-VY1
UccnenoBanne cCHHXpOHHON IIK-2-B1 YK-1
ManiuHsl. /J1a6/ -31 VK-1-V1
VK-1-B1 VK-3
-31 YK-3-V1
YK-3-Bl

34 BerlnosiHeHne KypcoBoro 64 OIIK-3-31 JI1.1J12.1 KM1,K
npoekta. KopoTko3aMKHyThIE OIIK-3-V1 M2
AJl ¢ TIOBBITIICHHBIM OIIK-3-BI1 TIK-

ITyCKOBBIM MOMEHTOM: 2-31 TIK-2-Y1
JIBUTATEIU C IBOMHON TIK-2-B1 YK-1
Oenmubei KIETKOM, -31 YK-1-V1
TITyOOKOTIa3HBIE IBUTATEIIH. VK-1-B1 YK-3
CHHXPOHHBIA KOMIIEHCATOP. -31 YK-3-V1
BerImonHeHne KypcoBoro VK-3-Bl

IMPOCKTAa MO pacyeTy
ACMHXPOHHOTO ABUTATECIIA.

/Cp/

Pa3gen 4. DnexkTpuyeckue
MAIIMHBI NOCTOSTHHOTO
TOKa




4.1 VYeTpoilcTBO U NPUHIMIT 14 OIIK-3-31 JI1.1J12.1J13. KMIL,K
JIeCTBUS MALLMHBI OIIK-3-Y1 1J13.2 M2
noctostHHOrO Toka (MIIT). OIIK-3-B1 IIK-

Pexum reneparopa. Pexxum 2-31 [IK-2-V1
nsurarens. OCHOBHbBIE T1IK-2-B1 YK-1
AJIEKTPOMAarHUTHBIC -31 YK-1-V1
cootHomernus B MIIT: D/IC VK-1-B1 YK-3
SIKOPSL, DIEKTPOMAarHUTHBII -31 YK-3-V1
MOMEHT U AJIEKTPOMAarHUTHAsI VK-3-Bl
MotHocTh. O6MoTkH MIIT.

Kommyranus 8 MIIT.

Knaccugukarmus I'TIT mo

croco0y BO30YXKICHHSL.

['eneparop ¢ HE3aBUCUMBIM,

napaienbHbIM,

MOCIIeI0BATENbHBIM 1

CMEIIaHHBIM BO30Y)KICHUECM:

CXEMBbI BKITIOUEHUS, paboune

XapaKTepUCTUKH.

[MapamrensHas padota

TeHepaTopa MOCTOSHHOTO

TOKA C CETBIO.

Knaccugukarms AT1T mo

c1oco0y BO30YKIEHHUS.

O06paTUMOCTh MaIIuH

noctostHHoro Toka. JIIIT

HE3aBUCHMBIM,

napaiebHbIM,

MOCTIeIOBATENbHBIM 1

CMEIIaHHBIM BO30Y)KICHHEM:

CXEMBI BKITFOUCHHS, paboyre

xapakTtepucTtuku. [lotepu n

K03()pUIIEHT MOIEe3HOTO

nenctsus. [Tyck JIIT.

PerynupoBanue 4acToThI

BpAIlEeHUs] 1 U3MEHEHUE

HanpaBJIEHUsI BpallleHus Bajia

JIIT. /Jlex/

4.2 OOMOTKH MalIuH 12 OIIK-3-31 JI1.1J12.1 KMI1,K
IIOCTOSIHHOTO OIIK-3-Y1 J2.2 M2
toka.Ilocrpoenue OIIK-3-B1 IIK- JI2.4J13.1
XapaKTEPUCTHK IT'€HEPATOPOB 2-31 IIK-2-V1 J3.2
W MAIlIMH ITIOCTOSTHHOTO TOKA. IIK-2-B1 YK-1
Pacuer myckoBoli AuarpaMMbl -31 VK-1-V1
JIBUTATENs IOCTOSIHHOTO VK-1-B1 VK-3
toxka. /TIp/ -31 YK-3-V1

VYK-3-Bl

43 WccnenoBanue aBurartens 5 OIIK-3-31 JI3.1JI3.2 KM1,K
MOCTOSIHHOTO TOKa OIIK-3-Y1 M2
HE3aBUCHMOTO OIIK-3-B1 IIK-

BO30YKaeHus. /J1ab/ 2-31 TIK-2-Y1
[IK-2-B1 YK-1
-31 YK-1-V1
VK-1-B1 YK-3
-31 YK-3-V1
VK-3-Bl

4.4 Ocobennoctu mycka JII1T 30 OIIK-3-31 JIT.1J12.1 KM1,K
MapajuIeIbHOTO, OIIK-3-Y1 J2.2 M2
[IOCJIEZI0BATEIBHOTO U OIIK-3-B1 IIK- JI2.3713.1
CMEIIAaHHOTO BO30Y)KICHHS. 2-31 TIK-2-V1 JI3.2
CnenuanbHbIe MAaIIAHEBI TIK-2-B1 YK-1
TTOCTOSIHHOTO TOKa? -31 YK-1-V1
3aBepueHne oHhopMIEHUS U VK-1-B1 YK-3
3aIuTa KypcoBOro -31 YK-3-V1
npoekra. /Cp/ YK-3-Bl




4.5

IToxroroBka u ciada
JK3ameHa /DK3aMeH/

OIIK-3-31 KM1
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
IIK-2-B1 YK-1
-31 YVK-1-V1
VK-1-B1 VK-3
-31 YK-3-V1
YK-3-B1

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI IS
CaMOCTOSITeILHOI MOATOTOBKH

IIpoepsemsie
Kon KonTtponsHoe
WHIUKATOPBI Bompocs! a7t TOArOTOBKH
KM MEPOIIPUATHE o
KOMIIETEeHIUH
KM1 DK3aMeH OIIK-3-31;0IIK-3- | Bompocs! k 3K3aMeHy

V1;0lK-3-B1;[1K-2
31;TIK-2-V 1;[TK-2-
B1;VK-1-31;VK-1-
V1;YK-1-B1;YK-3-
31;YK-3-V1;VK-3-

B1

1. [TpuHiun AeHCTBHS NMEKTPUUECKUX MaIIuH. TpeOoBaHMs,
TpeIbSIBISIEMBIC K JIEKTPHYSCKUM MaIliHAM.

2. Haznauenue, ycTpoiCTBO, IPUHLHUI 1€ CTBUS
TpanchopMaTOpOB.

3. BekropHas quarpamma TpanchopMaTopa ¢ aKTHBHO-
WHIYKTUBHOM Harpy3Kou.

4. Cxema 3amelieHus peansHoOro tpanchopmaropa. [Tapamerpst
CXEMBI 3aMEeILEHHUS.

5. OmBIT XOJIOCTOTO X01a TpaHchopmaropa.

6. OmnBIT KOPOTKOTO 3aMBIKaHMS TPaHC(HOpMATOpa.

7. BHemHue xapakTepuCTUKU TpaHCPopMaTopa.

8. DHepreTuyeckas auarpamma Tpancdopmartopa. KI1J]
TpanchopmaTopa.

9. I'pymmsl coenuuaeHus 0OMOTOK Tpexha3HbIX
TpaHchopMaTOpOB.

10. [MapannensHast pabota TpexdaszHbIX TPAHCPHOPMATOPOB.

11. ABTOTpancdopmarop.

12. KoHcTpykTuBHas cxeMa U yCTpOICTBO MAaIlMH MEPEMEHHOTO
TOKa.

13. [IpuHIMT BEIMOTHEHNS MHOTO(A3HBIX 00MOTOK MaIlHH
HEePEMEHHOTO TOKA.

14. Pacuer MarHUTHON LleNM MAIIMHBI IEPEMEHHOTO TOKA.

15. MJIC 0OMOTOK MEpEMEHHOTO TOKa.

16. MarsutHo€e 1oJ€e 3MEKTPUUECKOW MaIIUHBI IIEPEMEHHOIO
TOKa.

17. DJEKTPOBIDKYIIHE CHIIBI, HHIYIIUPYEMbIE B 0OMOTKaX
MEPEMEHHOTO TOKA.

18. Haznauenue u npuHIUN JEUCTBUS aCUHXPOHHBIX MAIIMH.
19. YcrpoiicTBO M 0067acTH IPUMEHEHUS! AaCUHXPOHHBIX MAIlKH.
20. Cxema 3aMelleHUss aCUHXpOHHOM Mamunbl. ITapamerpst
CXEMBI 3aMEIICHHS.

21. PaboTra acHHXpOHHOI MaIIMHBI MPH BpaLAOIEMcs POTOpe.
22. DHepreTuyeckas auarpamMma acMHXpOHHO#M Maruabl. KITJ]
ACHHXPOHHOM MAaIIMHBL

23. OJeKTPOMAarHUTHBIII MOMEHT ACHHXPOHHOH MAIHUHBL.

24. BekropHas nuarpaMma acMHXPOHHOM MallluHBI.

25. MexaHnYecKkre XapaKTepUCTHKH aCHHXPOHHOTO JBHTATEII.
MaxkcuManbHbIi U yCKOBOW MOMEHT.

26. Paboune xapakTepUCTUKH aCHHXPOHHOTO JBUTATEJsl.

27. IIyck acMHXpOHHOTO IBHUTraTEsl.

28. PerynupoBanue 4acToThl BpalleHUs aCHHXPOHHBIX
JIBATATEICH.

29. I'enepaTopHbIil peXUM aCHHXPOHHOM MaIIWHBEI.

30. KoHCTpyKTHBHOE HCIIOIHEHHWE CHHXPOHHBIX MAIIUH.
TIpuHnmn neficTBUs CHHXPOHHOM MalIHHBIL.

31. MarsutHoe 1ojie CHHXPOHHBIX MalllMH HPU XOJIOCTOM XOJIE.
XapaKkTepucTHKa X0JI0CTOr0 X0Aa.

32. MaranuTHoe ToJIe CHHXPOHHBIX MaIlliH NPH Harpyske.

Peaxnuu sxops.




33, Peakuus sxopsi B HEABHOIIOJIIOCHOM MalllMHE

34. Peaxuus sxops B SBHOIONIOCHOI MallInHe.

35. BHemHne  perymmpoBoYHBIE XapaKTEPUCTHKH CHHXPOHHBIX
TeHEepaToOpOB.

36. BekTopHbIe qUarpaMMBbl HESIBHOIIONIOCHBIX CHHXPOHHBIX
TeHEPATOPOB.

37. BekropHble 1uarpaMMsl SIBHOIOJIIOCHBIX CUHXPOHHBIX
TeHEepaTopOB.

38. VYcnoBus BKIIOYEHHs] CHHXPOHHBIX TE€HEPaTOPOB Ha
HapauIensHyo paboTy ¢ ceTbio. CriocoObl CHHXPOHU3AIHN.

39. PerynupoBanue peakTMBHON MOIIHOCTU CUHXPOHHOI'O

reHepaTopa, paboTaloIero napauieabHo cerbio. U -o0pasHble
XapaKTEPUCTHKH.

40. MOIIHOCTB U JIEKTPOMArHUTHBIA MOMEHT CUHXPOHHOH
MAIlIMHBL. YTI0Bas XapaKTepUCTHKA.

41. [IpuHnun neicTBUsI CHHXPOHHBIX ABUTareneil. BekTopHbie
JarpaMMBl CHHXPOHHOTO JIBUTATEIIs.

42. VrnoBas XapakTepUCTUKA CUHXPOHHBIX JBUraTeieu.

43. Paboune xapakTepuCTHUKH CUHXPOHHBIX JBUTATENEH.

44. PerynupoBanue 4acTOThl BpallleHUs] CHHXPOHHBIX
neurateneil. Ilyck CHHXpOHHOTO IBUTATENs.

45. VeTpoiicTBO KOJIEKTOPHBIX MAIIUH IIOCTOSHHOIO TOKA.
46. OOMOTKH SIKOpPSI MAIlIUH MOCTOSHHOTO TOKA.

47. [pranHe! nckpeHns Ha KoyutekTope. CriocoOB! yaydImeHns
KOMMYTAIIH.

48. [Tpuniun AeHCTBUS MaIllMH MMOCTOSHHOTO TOKa. Pexum -
TeHepaTop.

49. [IpuHIMI NecTBHUS MalIMH MTOCTOSIHHOTO TOKa. PexuM -
JIBUTATENb.

50. Pabora MalnH MOCTOSHHOTO TOKa MPU XOJOCTOM XOJIE.
S1. [losie MaIKH MOCTOSIHHOIO TOKa IpU Harpyske. Peakiust
SAKOPSI.

52. Crnioco0bl BO30YKIEHUSI MAIlIMH MTOCTOSTHHOTO TOKA.

53. XapakTepUCTUKU I'eHepaTopa MOCTOSIHHOTO TOKA.

54. XapakTepUCTUKH JBUTATENS MOCTOSHHOTO TOKA.

55. Crioco0B!I peryaupoBaHusl CKOPOCTU JBHTraTeNneH
MOCTOSIHHOTO TOKa.

56. Croco0bl IMycKa JBHUTATENs MOCTOSHHOTO TOKA.

KM2

TembI TOKIAOB IO
CaMOCTOSTEIbHOM
pabore

OITK-3-31;011K-3-
V1;011K-3-B1;[IK-2
31;1K-2-Y 1;[IK-2-
B1;YK-1-31;VK-1-
V1;VK-1-B1;YK-3-
31;VK-3-Y1;VK-3-
Bl

ITpumeps! TeMBI TOKJIIOB MO CAMOCTOATENBFHOM paboTe:

1) 3aKOHBI 3JIEKTPOMEXAHUKHU

2) IToTepw B NMEKTPUIECKAX MAIIMHAX ¥ KO3 DUITUESHT TTOIe3HOTO
JIeHCTBUS

3) CreruanbsHble TpaHC(HOPMATOPEI

4) TemnoBoit pexxuM TpanchopMaTopa

5) KoportkozamkHyThie AJl ¢ TOBBINIEHHBIM ITYCKOBBIM MOMEHTOM
6) ACHHXpOHHBIE IBUTATENN C JBOWHOW OeIHYbel KIIeTKOM

7) AcCUHXpOHHBIE ITyOOKOTIa3HBIC JBUTATEIN

8) CHHXpOHHBII KOMITEHCATOP

9) OcoOGeHHOCTH IycKa JIBUTATEIIS TOCTOSIHHOTO TOKA MapaJlIeNIbHOTO,
MOCTIeOBATENBHOTO U CMEIIAHHOTO BO30YKICHHS

10) CnenpanbHble MallMHbI TOCTOSIHHOTO TOKA

5.2. Ilepeuenn paGoT, BHINOJIHSE

MbIX 110 TUCIHHIIJINHE (

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

Konx
paboTHI

Ha3zBanue
paboTHI

ITpoBepsiemble
UHJIUKATOPBL
KOMIIETEHLIUI

Copnepxanue pabOTHI

P1

KypcoBoii mpoekt

OITK-3-31;011K-3-
V1;0I1K-3-B1;[IK-2
31;1K-2-Y 1;[IK-2-
B1;YK-1-31;VK-1-
V1;VK-1-B1;YK-3-
31;VK-3-Y1;VK-3-
Bl

KypcoBoit mpoeKT mMeeT menbio 03HaKOMHUTE 00YHaroNHX ¢
COBPEMEHHOMU IPAKTUKON U METOJUKOU IIPOEKTUPOBAHUS
JJEKTPUIECKUX MAILUH.

3amagaMu MPOSKTUPOBAHIS ABISIOTCS: 00ydeHNE IPUMEHSTh
MOJy4YeHHBIC 3HAHUS IIPU PEIICHIH PeabHON 3a/1a4i; Pa3BUTh HABBIKI
CaMOCTOSATENbHON PabOThI U CAMOCTOSATENFHOTO IPUHSITHS PEIIEHHUH.
Tema kypcoBoro npoekra: "Pacdyer acHHXpOHHOTO ABUraTess"
VicxonHble TaHHBIE HA TPOSKTUPOBAHNE BKIIIOYAIOT CIIEAYIOIINE
UCXOJIHBIE JaHHBIC: TUII ABUTATeNs], HOMUHAIbHAS MOIIHOCTbD,
HOMHHAJIBHOE HAIPsDKEHHE M 4YacTOTa MUTAIOLIEeH CeTH, YUCIIO nap
niosirocoB, KITJI, ko duimeHT MOIHOCTH.




PacueTHo-nosICHUTEIbHAS 3aIlCKa KyPCOBOTO MPOEKTa J0JDKHA
COJIEpAKATh:

TUTynbHBIA ITUCT

3agaHue Ha KypCOBOH IMPOEKT

CopnepxaHue

Bsenenue

Pacuernas gacTh, B KOTOPYIO BXOJUT:

Br160p rmaBHBIX pa3MeEPOB

Pacuer 3y0110B0#1 30HEI 1 0OMOTKH cTaTopa

Bri6op Bo3aymHOTO 3230pa

Pacuer poTopa

Pacuer MarHuTHON CUCTEMBI

Pacuer napamerpoB aBurarens A1 HOMHHAIBHOTO PEKUMA
Pacuer noreps B nBUrarene

ITapameTpsl U faHHBIE XOJIOCTOTO X0Aa

Pacuer pabounx XapakTepHUCTHK

Pacder mycKoBBIX M XapaKTEPUCTHK

3akmoueHue

CHHCOK HCTIOJIB30BaHHBIX HCTOYHUKOB

IIpunoxenus

HpI/IMepHBIe BOIIPOCHI AJIs 3alllMThI KYpCOBOT'O ITPOCKTA

1. Kaxue aneKTpudecKie MalIuHBI SBISIFOTCS OCHOBHBIM HCIOJTHEHHEM
HEePEUHCIIEHHBIX €AUHBIX CePUil AMEKTPUIECKUX MaIIHH?

2. Ha 6a3e kakux 31€KTPUYECKUX MAIIHH IPOCKTHPYIOT U U3TOTOBIISIOT
MO (DUKAINH HIEKTPUIECKIX MAIIHH?

3. Kaxue MoauduKausaMi MOTYT OBITh Y aCHHXPOHHBIX JBUraTeNen?
4. Kakue pasmMepbl OTHOCATCS K INIaBHBIM pPa3MepaM MEKTPUUECKUX
MaIIIMH IIepeMEHHOTO TOKa?

5. Ilpuenute hopMyiy pacueTHON (BHYTpEHHEH) MOIITHOCTH
JNEKTPUUECKON MAIINHBI IEPEMEHHOTO TOKA.

6. UeM orpaHHUUYMBAETCS 0XKHUIAEMOE MOBBIIIEHHE TEMIIEPATYPBI
AKTUBHBIX 4aCTEH MEKTPUUECKON MaIIUHbI?

7. HazoBuTe Ba OCHOBHBIX CIIoc0o0a pacdyéra U MPOSKTHPOBAHUSL
JNEKTPUYECKUX MAIIUH U MOSICHUTE UX CYLHOCTb.

8. [losicHUTE TEpPMHH — BRICOTA OCH BPAIIEHHS SIEKTPUIECKOI MaIIiHBI
9. [lpuBeante GopMysty IS OTIPEENICHNS] MOITHOCTH JJIEKTPUIECKOM
MAIIHHBL

10. Yemy nponopuuoHaneH AUHAMUYECKUI MOMEHT HHEPIIMU
ANIEKTPUYECKON MAIIUHBI?

11. Yemy nponopuuoHaieH Y aCHHXPOHHBIX JBUTaTeNeH, HarpeB
0OMOTKH IIpH IycKe?

12. Kak u3aMeHsieTcst OTHOCUTEIBHBIN TOK XOJIOCTOTO X0J1a TIPU MyCKe
3JIEKTPUUECKON MaIlIuHBI?

13. Yro npencrapinsier co0oii cepusi dNEKTPUIECKUX MAIIUH?

14. YUto mOIKHBI OBITH IIPEyCMOTPEHO B CEPHUH BIIEKTPHUYECKOI
MAIIIMHBI T BCEX HEOOXOANMBIX YaCTOT BPAIeHHs M HAIIPSHKEHIH?
15. C kakoii [nHOM cepAeUHNKA BHIOTHIETCS Y MAIIMH MOCTOSIHHOTO
TOKA KayKAbIH TUITOpa3Mep?

16. Kakoil HapyXHbII [JuaMeTp UMEIOT Y MalIMH IEPEMEHHOTO TOKa
JIMCTHI CTATOPa OAHOTO M TOTO K€ THITOpa3Mepa IPH Pa3HBIX YUCIax
MOJOCOB?

17. Yem ompenensercs yay4dllIeHUEe TEXHUKO-DKOHOMHYECKHX
TOKa3aTesel MPOeKTUPYSMBIX MEKTPHIECKIX MAIIHH?

18. Ha3oBuTE OCHOBHBIE TOKA3aTEeNIN U CBOIICTBA HEOPTaHMUECKUX
BOJIOKHHUCTBIX MaTe€pUaOoB, OCHOBA KOTOPBIX — CTEKIOBOJIOKHO UIH
acOecr.

19. HazoBuTE OCHOBHBIE TTOKA3aTENIM U CBOMCTBA CIIOASIHBIX
MaTepHuaoB, 6a3UPYIOIUXCS HA MIUMAHON UK JpOOJIEHHOMN Clltofe.
20. Ha3oBuTe OCHOBHBIE IOKA3aTENU U CBOMCTBA INIEHOYHBIX U
OYMa>KHBIX M30JIALHMOHHBIX MATEPHAIOB N3 CHHTETHYECKUX CMOJL.

21. IlpuBequTe OCHOBHBIE BCIIOMOTaTENIbHbIE MaTePHAIBL,
UCTIONIB3YEMBIE JUISl MEXaHUYECKOTO

KpEeIUICHNS] 0OMOTOK MITH OTZIEITBHBIX COOPOYHBIX CHHHIL
AIEKTPUIECKUX MAIINH

22. C yero HauMHAETCS KOHCTPYUPOBaHHUE OOIIMX BUIOB




SNEKTPUUYECKUX MAIIUH?

23. Yem ompenernsiercsi TpyA0EMKOCTb U3TOTOBJICHHS AIEKTPUUECKUX
ManuH?

24. Kakue OCHOBHbIE UCIIOJIHEHUS 110 CTEIEHHU 3alUThI SBJISIOTCS Y
MAIllMH IEPEMEHHOT0 TOKa?

25. C yero HauMHAIOT Pa3pabOTKy KOHCTPYKLUUH MAIIMH IEPEMEHHOTO
TOKa (KpoMe aCHHXPOHHBIX JABHTaTeNeH ¢ (ha3HBIM POTOPOM) IO
JAHHBIM JJIEKTPOMAarHUTHOTO pacdera’?

26. C yero HaYMHAKOT pa3paboTKy KOHCTPYKIIMHA MAIIHH TOCTOSHHOTO
TOKa?

27. UeMy paBHO IIPEAENBHO JOIyCKAEMOE MIPEBBIILIEHUE TEMIIEPATYPhI
00MOTOK JIEKTPHUUECKUX MALIMH AJIS KJIacca HarpeBOCTOMKOCTH
n3ossinuu B?

28. Uemy paBHO MpeAeIbHO JOIYCKaeMOe MPEBBILICHUE TEMIIepaTyphl
00MOTOK 3IEKTPUYECKUX MAIIIHH JUIA KJlacca HarpeBOCTOMKOCTH
n3oJstuu F?

29. Uemy paBHO MpeAeIbHO JOIYCKaeMOoe MPEBBILICHHE TEMIIepaTyphl
00MOTOK 3IEKTPUYECKUX MAIIMH JUIS KJlacca HarpeBOCTOMKOCTH
n3oJsiu H?

30. Uemy paBHBI IPENIENIBHO JOIYCKaeMble TEMIIEPATYPHI
M30JIIIMOHHBIX MAaTEPHAIOB Pa3INYHBIX KJIACCOB HATPEBOCTONKOCTH
30N ?

31. Uemy paBHBI Ipe/IENIbHO JOMYCKaeMble TEMIIEPATYPHI
M30JLIIHOHHBIX MAaTEPHAIOB Pa3INIHBIX KJIACCOB OOMOTOK
EKTPUUECKUX MAIIUH?

32. Yemy paBHO MakCHUMAaJbHO JOMYCTUMOE OTHOIIEHHUE
KOHCTPYKTHBHOM JUIMHBI CEplleUHUKa

CTaTropa K BHyTPEHHEMY AWaMeTpy CepIedHHKa cTaTtopa?

33. Kaxk BbIOupaeTcst BO3MYIIHBII 3a30p MEXIy CTAaTOPOM H POTOpOM?
34. Yemy paBHa JJIMHA CepCYHUKA poTOpa?

35. YUeMy paBHO Cpe/iHEe 3HAYCHUE MAarHUTHON HHIYKIIMU B 3yOIIax
craropa?

36. Uemy paBHBI IOTEPU B 0OMOTKE CTaTOPa NPU MaKCUMaIbHON
JIOIYCTUMOH TemrnepaType?

37. Uemy paBeH yAeIbHBIN TEIIOBOM TOTOK OT NOTEPh B AKTUBHOU
9acTH OOMOTKH U OT HOTEPh

B CTaJI, OTHECEHHBIX K BHYTPEHHEN MOBEPXHOCTH OXJIaXKACHUS
aKTHBHOM YacTu craropa?

38. UeMy paBHO IIPEBBILICHUE TEMIIEPATYPHI BHYTPEHHEW IOBEPXHOCTU
AKTUBHOHM YaCTH CTaTopa Hall TEMIEpaTypoil BO3AyXa BHYTPU MAIIUHbI?
39. YUemy paBHa Macca KOHCTPYKLIMOHHBIX MaTe€pUaJIOB ABUTraTeNs?
40. Yemy paBeH JUHAMUYECKUI MOMEHT UHEPLUU KOPOTKO3aMKHYTOTO
potopa?

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

DK3aMeHAlMOHHBIN OUJIeT O AMCUUILTUHE BKIIOUAET B ce0sl 1Ba TEOPETHUYECKUX BOIPOCH U 3ajauy 10 TeMaM, U3JI0KEHHBIM B 4
pasnaene nanHoi PITJ]. Bumetsl XpaHATcs Ha Kaeape v yTBEP KICHbI €€ 3aBEIYIOIINM.

IIpumMepsl 3a1a4 Ha SK3aMEH:

3amaua 1. Tpexdas3nblii cutoBoi MoHWKaroImii Tpanchopmarop SHoM=1000 kBA, HOMHHAIEHOE HANIPSDKEHHE TIEPBUYHON OOMOTKH
Ulrom=10 xB, HOMHHaTBHOE HanpspxeHuHe BTopuaHoit 0oMoTkn U2H0M=0,4 kB, HanpsokeHns kopoTkoro 3amerkanns Uk3=8 %, Tok
xonocToro xoxa Ixx=2 %, motepu xonoctoro xoxa Pxx=3 kBt, morepu xoporkoro 3amsikanus Px3=10 kBT, cos®2=0,8. [lepBuunas
Y BTOpUYHAsi OOMOTKH COCAMHEHBI B «3Be3ay». Onpenenuts ko3 GuieHT TpaHchopManiy 1 apaMeTpbl CXeMbl 3aMEIICHHMSI.

3amaga 2. [y aCHHXPOHHOTO JBHTATeNs ¢ (ha3HBIM POTOPOM CO CIEAYIOIINMH HOMHHAIBHBIMY JaHHBIMU: PHOM=30 KBT;
Unom=380 B; nuoM=725 06/mun; [1aom=71,6 A; r1=0,136 Om; x1=0,225 Owm; [2H0M=74,3 A; E2HOM=257 B; 12=0,0593 OM™m;
x2=0,174 Owm; ko3¢ ¢urrenT Tpanchopmarmu HanpspkeHust ke=1,41 paccuuTaTh U IOCTPOUTh MEXaHHUUECKHE U
AIIEKTPOMEXaHIMUIECKUE XapaKTEPUCTHKA

3aznaua 3. [l acCHHXPOHHOTO JIBUTaTeNsi ¢ ()asHBIM POTOPOM CO CIIEAYIONIMMH HOMUHAIBHBIMH JaHHBIMH: PHOM=22 kBT;
Unom=380 B; nHoM=965 06/mun; [1HoM=55 A; r1=0,19 Om; x1=0,31 Om; [2HOM=61 A; E2HOM=225 B; 12=0,066 OM™m; x2=0,23 Om;
K03 GuUIHeHT TpaHchopManuy HanpsKeHUst ke=1,6 onpenenuTs BETMYNHY ITyCKOBOTO CONMPOTHUBIICHUS T 00ECICIeHHS
HOPMaJIbHBIX YCJIOBUII IycKa 0€3 Harpys3KH.

3amaua 4. ACHHXpOHHBIN IBUTATEND ¢ (hasHBIM poTopoM Tria MTF412-8 umeer cnemyromye HOMIUHAJIbHbBIC JaHHBIS: PHOM=26
kBt; Unom=380/220 B; naomM=715 06/mun; r1=0,182 Om; x1=0,313 Om; [2H0M=68 A; E2HOM=266 B; 12=0,095 OM; x2=0,231 OmMm;
k03¢ punueHT TpaHchopmanuu HanpsbkeHui ke=2,03. OnpesenuTh BeITHYHHBI ITYCKOBBIX CONPOTHBICHUH U MOCTPOUTH MTyCKOBYIO




JrarpaMMy ISl ITycKa B 4 CTYTEHH.

3agauda 5. AcunxpoHHbli nBuratens Tuna MTKH211-6 umeer ciaenyromue napamerpsl: PHoM=11 kBTt; UlHoM=380 B; nnHom =920
06/Mun; [JTHOM=0,82; cosJrHOM=0,78; r1=0,415 Om; x1=0,467 Om; 12'=0,824 Om; x2'=0,708 Om. Onpenenute noTepu B
HOMHUHAJIBHOM pPEeXHME.

3amaga 6. JIBuraTens MoCTOSHHOTO TOKA C HE3aBUCHMBIM BO30YXKICHHEM IIPHBOANT BO BpallleHHE IO IbEMHYIO Jiebenky. PHOM=25
kBT; Unom=220 B; Inom=132 A; naomM=1500 06/mun; Rst cym=0,0828 Om. ITocTpouTh MEXaHUUECKYIO U IEKTPOMEXaHHIECKYIO
XapaKTEePUCTHKU.

3amaua 7. J{ns aBuraTens MOCTOSIHHOTO TOKA ¢ HE3aBUCUMBIM BO30Y)KJIEHHEM ¢ HOMUHAIBHBIMU JaHHBIMU: PHOM=9 kBT; UnoM=220
B; Tnom=48 A; nHom=900 06/mun; Ra cym=0,348 Om. Paccuutarh myckoBbIe COMPOTUBICHUS AJIs1 HOPMaIbHBIX YCJIOBUH ITyCKa.
Yucio crymneHelt BIOpaTh CaMOCTOSTEIBHO

IIpuMepsl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

Bparmmaromasicst 4acTb 3JIeKTpOIBUTaTENsl Ha3bIBACTCS:
cTaTop

WHAYKTOP

SKOPb

poTop

IosicHuTe, Ha KaKOM (PU3NYECKOM ABIEHUU OCHOBAH MPHHIUI PabOThI AMEKTPOABUTATENS, KaK IpeoOpa3oBaTels MeKTPHUIECKOH
SHEPrHU B MEXAHUYECKYIO

SBJICHHE B3aNMOJICHCTBHUS TPOBOJHNKOB C TOKOM W MAarHUTHOTO TI0JIS (IIPaBHIIO «JIEBOH PYKH»)

SBJICHHE BO3HIUKHOBEHHSI BOKPYT IIPOBOIHUKA C TOKOM MAarHUTHOTO TOJIS (IIPaBHIIO «OypaBUHMKay)

SIBJIEHHE NEKTPOMArHUTHON MHAYKIUHU (IIPABHUIIO «IIPABOH PYKH»)

INosicHuTe, Ha KaKOM (PU3NIECKOM SBIECHHH OCHOBAH IPHUHIMUI PAOOTHI MEKTPUIECKOTO TeHepaTopa, Kak mpeodpa3oBaTesst
MEXaHMYECKOM SHEPIUU B JIEKTPUYECKYIO

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, Ha KakoM (PU3UUECKOM SBICHHH OCHOBAH IPHHIIUI pabOTE 0OMOTOK BO30OYKICHHUS SIEKTPHUECKUX MAIINH,
IpeAHa3HAYEeHHBIX IS CO3JaHUs MarHUTHBIX IOJIEH

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

SIBJICHUE BO3HUKHOBEHHSI BOKPYT IIPOBOJHUKA C TOKOM MarHUTHOTO IOJIS (IIPaBWIIO «OypaBUUKay

SIBJICHHE IEKTPOMarHUTHOH WHIYKITHHA (IIPABIJIO «IIPABOH PYKH»)

VYcnoBus napaiensHoi paboThl TpaHC(HOPMATOPOB

PaBEHCTBO BTOPUYHBIX HANPSDKEHUH U 4acTOT

HAXOJWUTCS B OJJTHOM MOMEIICHUH 1 OBITh PAa3IMIHON MOIIHOCTH

BTOPUYHBIC HANIPSDKEHUS PaBHBI, MPUHAUISKAT K OHOM rpymie, oquHakoBble UXX
onuHakoBble UXX, paBHbIE 10 MOLIHOCTH

[epeunciuTe cIOCOOBI PEryNUPOBKH TOKA B CBAPOYHBIX TpaHC(opMaTopax
W3MEHEHNEM NEPBUYHOTO HAIPSHKCHUS

M3MEHCHHUSM YHCIIa BUTKOB BTOPUYHON 0OMOTKH

U3MEHCHHEM aKTUBHOTO CONIPOTHUBICHHS

W3MEHEHNEM MHJIYKTUBHOTO COIIPOTHUBIICHHS

U3MEHEHHEM EMKOCTHOTO COIPOTHBIICHHUS

06sacTs MpuMeHeHHs TpaHchopMaToOpa

JUISL U3MEPEHUS] MOIITHOCTH

JUTSL I3MEHEHHS MOIITHOCTH

JUIS I3MCHEHUS HAIPSKCHUS

JUISL U3MEHEHHMS! HaNPsDKEHUSI C COXPAHEHHEM 4acTOT
JUISL I3MEHEHHUS 4acToT

Uem otnnuaeTcs TpaHCc(hOpPMATOp OT aBTOTpaHCchopMaTopa?
KOJIM4ECTBOM 0OMOTOK

OTCYTCTBHEM JJIEKTPUUECKOH CBSI3H MEXKITy 0OMOTKaMH
TOJIIIUHOM JTNCTOB MAarHUTOIIPOBO

MarHUTHBIM TIOTOKOM




4acTOTOM

CKOJIBKO CTepiKHEH uMeeT TpexdasHblii TpanchopmaTop?
OJIUH

JiBa

TpH

1IecThb

Kaxkyro 3aBUCHMOCTb yCTaHABIMBACT BHELIHSS XapaKTepUCTHKa TpaHchopmaropa?
U2=f(12)

UL=f(11)

12={(12)

U1=£(U2)

U2=f(U1)

B pexume X0JI0CTOro X0/1a UeMy paBeH TOK B MEPBUYHON 00OMOTKe TpaHchopmaTtopa?
HOMHHAJTLHOMY

50% OT HOMHHAJILHOTO

2-3%0T HOMUHAJILHOTO

TOK OTCYTCTBYET

TOKY BO BTOPHYIHOH OOMOTKE

Yro cocraBiser akTUBHYIO 4acTh TpaHchopmaropa?
MarHuTOIIPOBOA U OOMOTKH

BBOJIHOE YCTPOMUCTBO

nepBUYHAs 0OMOTKA

Harpyska
KOpIIyC

Eciu W1 — 4ncio BUTKOB MEpBHYHONM 0OMOTKH, @ W2 — YHCIIO BUTKOB BTOPUYHON 0OMOTKH, TO TPAHC(HOPMATOD ABISIETCS
IIOHM>KAroIIMM, Korja:

WI>W2

WIi<W2

WI1+W2=0

W1=W2

Eciu W1 — 4ncio BUTKOB TEpBHYHONM 0OMOTKH, @ W2 — YUCIIO BUTKOB BTOPUYHON OOMOTKH, TO TPAHC(HOPMATOD ABISIETCS
IIOBBIIIAOIIMM, KOrjga:

WI>W2

WIi<W2

WI1+W2=0

WI1=W2

Ha xakoMm 3aKoHE OCHOBaH MPHUHIIKI IeHCTBUA TpaHchopmaTopa:
3akoH OMa

3akoH Jxoynsa-Jlenna

3aKOH JIEKTPOMArHUTHOW MHIYKIUH

3akoH Kynona

MarnutonpoBo/1 TpaHcGopMaTopa U3TOTOBIISETCS U3:
AIIOMUHUS

AIIEKTPOTEXHUUECKOM CcTamn

Meau

qyryHa

Kakne moTeps MOIIHOCTH B CHJIOBOM TPaHC(HOPMATOPE 3aBUCST OT €r0 HArPY3KH
MOTEPH C CEPACUHUKE

HOTEPH B 0OMOTKaX

o0a BHa 3aBUCAT

o00a BHIa HE 3aBUCIT

Kakue moTepu MOIIHOCTH B CHIIOBOM TPaHC(HOPMATOPE HE 3aBUCST OT €ro Harpy3Ku:
MOTEPH C CEPACTHUKE

noTepu B 0OMOTKaX

00a Bua 3aBUCAT

o0a Bua HE 3aBUCAT

VYKaxuTe BeIUUNHY, KOTOPas ONpe/iessieT NHAYKTHBHOE CONPOTHBIIEHNE TpaHC(hopMaTopa:




TOK XOJIOCTOI'O Xo4a

IMOTEPHU XOJIOCTOI'0 Xo4a
HaMIps’KCHUEC KOPOTKOTO 3aMbIKaHU
TMOTEPU KOPOTKOT'O 3aMbIKAHUA

Ykaxure BCJIMYNHY, KOTOpPasg ONpeaACIACT aKTUBHOC COIIPOTUBJICHUC Tpchq)opMaTopa:
TOK XOJIOCTOT'O X0O1a

IMOTEPU XOJOCTOI'0 X0Ja

Haps>KCHUEC KOPOTKOT'O 3aMbIKaHU

IMOTEPU KOPOTKOI'O 3aMbIKaHUA

YkakuTe BelNU4rHY, KOTOpast ONpeAenseT HHAYKTUBHYIO IPOBOAUMOCTh TpaHc(hopMaTopa:
TOK X0JIOCTOI'O X0/1a

TOTEPH XOJIOCTOTO X044

HaIpPsHKEHUE KOPOTKOIO 3aMbIKAHUS

HOTEPH KOPOTKOI'O 3aMbIKaHHs

Croco6 coequHeHNsI 00MOTOK Tpex(a3sHoro TpaHchopmaTopa U (pa3oBbIA CABUT MEXIY BEKTOPAaMH BEICOKOTO M HU3KOTO
HaIpsHKEHUH BIIMSET Ha:

IPYIILy COEANHEHNsI 0OMOTOK TpaHChopMaTopa

norepu B TpaHchopmaTope

MarHuTHBIA IOTOK B CepACIHUKE

CHOCO0 PerynupoBaHuUs HAMPSKEHUS

Ykaxure BO3MOKHOE YHCIIO TPYII COSANHEHUsT 0OMOTOK TpanchopMaTopa:
3

5

10

12

Enunuiell i3aMepeHnsi MarHUTHOTO MOTOKA B Cep/IeUHUKe TpaHcdopMaTopa sBIsSeTCs:
Awmnep

Bebep

Awmriep/mMeTp

Tecna

Enunnneii n3MepeHnss HAMarHH4MBArOLIeH CUITBI 0OMOTOK TpaHC(HOPMATOpPa SBIISCTCS:
Awmrniep

Beb6ep

Awmnep/metp

Tecna

N3menenne ko3¢ dunueHTa TpaHcHOPMALUIH PETYIHPYyeMOro TpaHC(hOPMaTOpa OCYIECTBIACTCS:
WU3MEHEHHEM YHCJIa BUTKOB OOMOTKH BBICOKOTO HaIPSOKCHUS

M3MEHEHHEM YMCIIa BUTKOB OOMOTKH HU3KOTO HAIIPSIKCHUS

M3MEHCHHEM HAMarHW4eHHOCTH CEePACTHUKA

W3MEHEHHUEM CII0Cc00a COeqUHEHUS] 0OMOTOK

AsroTpaHC(HOpPMATOp OTINYACTCS OT TpaHCHOpMATOpa TEM, YTO:
perynupoBaHue TpaHc(hOopMaTopa OCYLIECTBISIECTCS] AaBTOMAaTHYECKU
OTJINYAETCS CIIOCO0 COeMHEHHST OOMOTOK

MMEET MEHBIIHE MOTEPH MOILHOCTH

MMEETCSI JIEKTPUYECKast CBsI3b MKy OOMOTKaMH

VYKakuTe MPaBUIbHOE 3HAYCHUE MTOTEPh MONTHOCTH B JByX0OMoTO4YHOM TpaHchopmarope 10/0,4 kB SH=160 kBA dPx=0,31 kBt
dPx=2,27 kBT nipu ero pabdote ¢ koapdunuentrom 3arpy3ku k3=0,7:

1,42 xBt

2,58 kBt

2,42 kBt

1,9 kBt

KaKyIO 3aBHUCHUMOCTDb YCTAaHABJIMBACT CKOPOCTHAA XaPAKTECPUCTUKA aCUHXPOHHOI'O JIBUTATEIA?
TOKa craropa oT MOJIE3HOI MOIIHOCTH

CKOPOCTH BpallICHUA OT CKOJIbXKCHUA

TOKa poTopa OoT MOJIE3HOM MOIIHOCTH

HaIpsXXE€HUA OT MOITHOCTH

HET IPAaBUWJIBHOTO OTBETA




Kakumu napamerpamu onpeaemnstoTcs IyCKOBbIE CBOMCTBA JBUTATENs
3HaYEHUEM ITYCKOBOT'O TOKA M MOMEHTA

3HaYEHHEM HOMHMHAJIBHOIO TOKAa K MOMEHTA

CKOJIBKEHHUEM U CKOPOCTBIO BpaIllEHUs

KIg 1 cosdP

3HaYCHHEM HOMHMHAJIBLHOTO TOKA M MOIITHOCTH

Kak M0XHO U3MEHHTBH CKOPOCTh BPAIIEHHs aCHHXPOHHOTO ABUTATEN C (Ja3HBIM POTOpOM?
MU3MEHEHUEM HaNpsOKEHUS

HU3MEHEHUEM 4aCTOThI TOKa pOTOpa

U3MEHEHUEM JABICHUS HA KOHTAKTHBIE KOJIbLA

U3MEHEHUEM COIIPOTHUBIIEHHS B LIENIU POTOPA

WU3MEHEHUEM HalpasJIeHHs TOKa

Mo2xeT T pOTOp aCHHXPOHHOTO ABUTATENs BPAIAaThCsl CHHXPOHHO C MATHUTHBIM II0JIEM cTaTopa?
MOJKET

HE MOXET

MOXeT, 0e3 Harpy3KH

MOJKET IIPH HU3KUX 000poTax

MOJKET IIPH HU3KHX 4acTOTax

ACHHXPOHHBII JIBUraTeNb Ha3bIBACTCSl ACHHXPOHHBIM M3-3a HECOBIA/ICHHUSI CKOPOCTEH BpaIlleHHS:
MarHUTHOT'O TOJISt CTATOPa ¥ MAarHUTHOTO T10JIsl POTOpa

pPOTOpa M €ro MarHUTHOTO TTOJIS

POTOpa M MarHUTHOTO TOJIS CTaTopa

cTaTopa u poTopa

Ecnu HOMUHAIBHAS 9acTOTa BpallleHUs aCHHXPOHHOTO IBUTaTeNst nHOM=1420 006/MHH, TO YaCTOTa BpaIlleHHs MAaTHUTHOTO ITOJIS
COCTaBIISAET:

3000 o6/mMuH

600 06/MuH

1500 06/mMun

750 06/MuH

JlBurarens ¢ Gpa3HEIM POTOPOM OTIMYAETCS OT ABUTATENS C KOPOTKO3aMKHYTHIM POTOPOM
HAJIMYMeM KOHTAKTHBIX KOJIell ¥ IETOK

HaJIMYMEM T1a30B IS OXJIaXKACHUS

YHCIIOM KaTyILEK cTaTopa

CXeMOil MOJKITIOYeHHsI OOMOTKH CTaTOpa

Hanpagsiienue BpalieHusi MArHUTHOT'O 1107151 aCUHXPOHHOI'O JIBUTATENs 3aBUCUT OT:
HOpPSIIKa YepeoBaHus (a3 HAIPSDKEHMS cTaTopa

BEJIMYMHBI [10JIBOJIUMOIO TOKA

BEJINYMHBI [10JIBOJIUMOTO HANPSKEHUS

YacTOTHI IIUTAIOIIEH CETH

MakcumaibHas 4acTOTa BPalIeHHss MArHUTHOTO TOJISI aCHHXPOHHOTO JIBUTAaTeNs P NpoMbINUIeHHOH YacTore 50 ' cocraBsier
1000 06/MuH
6000 00/MuH
1500 06/Mun
3000 o6/MuH

Jlns co3maHus Bpamaronierocss MAarHUTHOTO MOJISE aCHHXPOHHOTO JABUTATENs HEOOXOIUMBI CIICYIOIINE YCIOBHUS:
HaJIM4ue OZHONH OOMOTKH M BKJIFOUEHHMS €€ B CETh IEPEMEHHOIO TOKa

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

MPOCTPAHCTBEHHEBIH CIBHT TPEX 0OMOTOK M BKJIIOUYEHHE UX B IIEIb OCTOSHHOTO TOKA

BKJIIOYEHHE OOMOTKH CTaTOPa B CETh Tpex(a3HOTOo TOKA, a pOTOPA B IIEIb NOCTOSHHOTO TOKA

ITpu mycke acHHXPOHHOTO JIBUTATEIs IIEPEKIIOYEHHEM CTaTOPHOH 0OMOTKH CO 3B€3/1bI Ha TPEYTOJIBHUK ITyCKOBOX MOMEHT IO
CPaBHEHHIO C MOMEHTOM IIPH IIPSMOM ITyCKe IIPH OJAUHAKOBOM HAINPSDKCHUH CETH:

YMEHBIINTCS B pasa

YBEIIMYUTCS B pasa

yYMEHbIIUTCS B 3 pa3a

YMEHBIINTCA B 2 pa3a

Harpy31<y ACUHXPOHHOT'O Ir€HepaTopa, pa60Ta}0mer0 mapaJuICJIbHO C CCThIO MOXXHO YBCIINYUTH!:
YBEIIMUCHUEM YaCTOTHI BPAILICHUA TPUBOJHOTO JABUTATEIIA
YMEHBIIEHUEM YaCTOThI BPpALICHUSA IPUBOAHOTO ABUT'aTEIIA




OTKIIOYCHUEM ITPUBOIHOI'O ABUTATCIIA
YMEHBUICHUEM HAIIPSIXKCHUSA CETU

O0OMOTKa BO30YXKICHHUS, PACIIOIOKCHHAS HA POTOPE CHHXPOHHON MAIIUHBI, TIOAKIIOYAETCS K HCTOYHUKY:
MOCTOSIHHOTO TOKA

OPSIMOYTOJIBHBIX HMITYJIbCOB

Tpex(pazHOTO HANPSKEHHS

01HO(a3HOTO CHHYCOUIAIEHOTO TOKA

OOMoOTKa cTaTopa CHHXPOHHOTO JIBUTATEIS ITOAKIIOYaeTCS K HCTOYHUKY:
MOCTOSTHHOTO TOKa

MPSMOYTOJIBHBIX UMITYJIECOB

Tpex(}azHOTO HAIPSIKCHUS

01HO(a3HOTO CHHYCOMAANBEHOTO TOKa

YkaxuTe HEeBEpHOE yTBEPKACHHUE O XapaKTEPHUCTHKE CHHXPOHHOI MallInHbL:

Yy CHHXPOHHOM MaIIWHBI 9aCTOTa BPAIICHHU HE 3aBUCHT OT YaCTOTHI TOKA C CETH

00MOTKa BO30YXICHUS MTUTACTCS IIOCTOSTHHBIM TOKOM U PacIiojoXKeHa Ha PoTope

pOTOp ObIBaET HESIBHOIOMIOCHBIM (TYpOOTE€HEPaTop) U SIBHOMOIIOCHBIM (THIPOT€HEPaTop)
CKOPOCTbH BpAI[CHHsI POTOPA COBNAJAET CO CKOPOCTHIO BPAILICHHS ITOJIS

YeM oTIIMHAETCS TEHEPaTOP MOCTOSHHOTO TOKA OT JIBUraTesIs IIOCTOSIHHOTO TOKa?
BHCILIHUM BHIIOM

OTCYTCTBHEM KOJIIEKTOP

00MOTKaMH SIKOPS

JBUraTeNb MOTPEOIIeT SIHEPIHIO @ TEHePaToOp BeIpabaThIBacT

JIBUraTeNb He UMeeT JOMOIHUTEIBHbIX IIOII0COB

B gem 0coOeHHOCTS ITycKa JBHUTaTeNs OCTOSHHOTO TOKa

B POTOPHYIO 1I€Nb HEOOXO0AUMO BKJIIOUUTH JJ0OaBOYHOE CONPOTHBICHHUE
HaMpsDKEHUE €ro MOCTOSHHO IOBBIIIAETCS

JIBUTATEIb IPEABAPUTEIHHO HEOOXOANMO IIPHBECTH B IBIKCHUE

Ha BpeMs ITycKa OTKJIIOUUTD MIETOYHBIA MEXaHU3M

Ha BpeMs ITyCKa OTKIIIOYNTH OOMOTKY BO30OYK/ICHUS

Ha3znauenue TaxoreHepaTopa HOCTOSHHOTO TOKa

Juia reHepupoBanus DJC Maioil Belnn4uHbI

JUTSL I3MEPEHUS JIIEKTPHUYESCKIX CUTHATIOB

JUISL I3MEPEHNUS YacTOTHI BPAIICHHUS 110 BETMYMHE BEIXOJHOTO HAIPSIKECHHS
JUIS U3MEpPEHHs TapaMeTpOB JABUTaTeNeit

JUIsl TEHEPUPOBAHNUS IEPEMEHHOTO TOKA

Kakoe BnustHIe 0Ka3bIBaeT peakius sIKOps Ha paboTy CHHXPOHHOM MaIIUHBI?
yXyJILIAeT CBOMCTBA MAIlIMHBI

HE OKa3bIBaeT BIUSHUE

yAydIIaeT KadecTBAa MaITHHBI

BeJleT K MeperpeBy

YBEIIMYNBAET 000POTHI

Haznauenune CHHXpOHHOTO KOMIIEHCATOPa
JUTS IOTPEOJICHNH PEeaKTUBHON MOIITHOCTH
JUTSE KOMITCHCUPOBAHUST aKTHBHOW MOIITHOCTH
JUTS TEHEPUPOBAHUS PEAKTHBHOM MOIITHOCTH
JUIS TIOBBIILICHUS HANPSDKEHUS B CETH

JUTSl TEHEPUPOBAHUSI aKTUBHOUM MOITHOCTH

Peakius sskopst CHHXpOHHOTO T€HepaTopa, paboTaromero Ha YHCTO aKTUBHYIO Harpy3Ky, SIBISIETCS:
MIPOA0JIbHO-HAaMarHUYMBAaOLIEeH

MOTIepEeYHO

MPOI0JIbHO-pa3MarHUYUBaIOLIECH

NonepeYHO—HaMarHMIUBaroIei

Jlns obecriedeHns MOCTOSTHCTBA HAIPSDKEHHUS TOK BO30YXK/ICHNS CHHXPOHHOTO TeHEpaTopa MpH YBEIWIECHUN aKTHBHO-NHIyKTHBHON
Harpy3KH CIemyer:

YMEHbLIATh

YBEITNYUBATH

OCTaBIISATHh NOCTOSHHBIM

YBEJIMYMBAThH HACTOJIBKO K€, KaK M TIPH YHCTO aKTHBHOI Harpyske




PerynupoBaHue akTHBHON MOIITHOCTH CHHXPOHHOTO TCHEPATOPa, Pa0OTAFOLIETO MAPAIUIEIEHO C MOLIHOM CEThIO, IPOBOAUTCS:
M3MEHEHHEM TOKa BO30YXKICHHUS reHepaTopa

W3MEHEHHEeM MOMEHTA MPUBOIHOTO JIBUTATENIS

W3MCHCHUEM HANPSHKCHUS

U3MEHEHHEM K03(duUIeHTa MOIITHOCTH

PerynupoBaHue peakTUBHOI MOILITHOCTH CHHXPOHHOT'O TeHEpaTopa, paboTAaOIIEro MapaliebHO C MOIIHON CEeThI0, TPOBOIUTCS:
M3MEHEHHEM TOKa BO30y)XIEHHUS reHepaTopa

M3MEHEHHEM MOMEHTA IIPOBOIHOTO JIBUTATEIIS

U3MEHCHUEM HANPSHKECHUS

W3MEHEHHEM YacTOThI BPAILIEHHS IIPUBOJHOTO JIBUTATEIIS

[Ipn acHEXPOHHOM ITyCKE CHHXPOHHOTO JBHTATEIsI 0OMOTKY BO30OYXKICHNUS:

OCTaBJISIFOT PA30MKHYTOM;

3aMBIKAIOT Ha CONpOTHBIICHUE B 10 pa3 GoJbIe CONPOTHBICHUS! 0OMOTKU BO30OYK/ICHUS
3aMBIKAIOT HAKOPOTKO

3aMBIKAIOT Ha CONpOTHBIEHHE B 50 pa3 OobIIe CONMPOTHBICHUS OOMOTKH BO30Y KICHHS

DNEKTPOMArHUTHBI MOMEHT CHHXPOHHOTO JIBUTATENISl CO3/1aeTCsl:
WHIYKTUBHOM COCTaBIISIONIEH TOKA, IKOPS

ITOJIHBIM TOKOM

aKTHMBHOM COCTaBJISIOIIECH TOK

€MKOCTHOM COCTaBJISIIOIIEH TOKa

UTo moHMMaeTCsl MO peakiyei sSIKopsi CHHXPOHHON MallIuHbI?
BO3/Ie/CTBHE MarHUTHOTO T10JIs1 pOTOpPa Ha TOK CTaTopa
Bo3zzaeicTBre M/JIC poTopa Ha MarHUTHOE 1OJIE CTaToOpa
BO3JIEHCTBHE MarHUTHOTO II0JIs1 CTaTOPa Ha TOK BO30YXKICHUS
Bo3zeiictBue MJIC craTopa Ha MarHUTHOE MOJIE pOTOpa

Kaxas gacTh CHHXpOHHOM MaIllMHBI Ha3bIBAETCS SIKOPEM?

poTtop

MarHuTOIPOBOJ

3TOT TEPMHUH HCIIOJIB3YIOT TOJIBKO B MAIIMHAX IOCTOSHHOTO TOKA
cTaTop

KaxkoBa wactora nuTaromien ceTu, eciiv poTop CHHXpPOHHOW MAIIMHBI C BYMs TapaMH MOJIFOCOB BpamaeTcsi co ckopocThio 6000
00/MuH?

100

50

250

200

150

Ot uero 3aBucut KIIJI anekrpudyeckoil MamuHe1?
OT HEPBUYHOTO HAMPSKEHUS

OT BEIMYHMHBI IOTEPH B CTAIIU U MEAU

OT BEJIMYMHBI CKOJIbXKEHUS

OT CKOPOCTHU BPAaLICHUS

OT HaIlpaBJIeHHs BPaLllCHUS

JJ1s 9ero CIy>KUT KOJUIEKTOP B MAIIMHAX TIOCTOSIHHOTO TOKa? J{JIst KperyieHus 0OMOTOK POTOp
JUTSL BBIIPSIMIICHUS TIEPEMEHHOTO TOK

JUISl KOHTAKTa CO ILE€TOYHBIM MEXaHU3MOM.

JUTSL COSTIMHEHMSI POTOPHOU M CTATOPHOH OOMOTKH.

JUISL LIEHTPOBKH SIKOPS

SkopeM Ha3bIBaeTCs:

BpaIalomasics 9acTh IEKTPUIECKOI MaITHHBI

9acTh 2JEKTPHUUECKON MaIIMHBL, B 0OMOTKe KoTopoii HaBoauTtces DC

YacTh EKTPUYECKOH MAIIMHBI, 0OMOTKA KOTOPOI CO371a€T OCHOBHON MarHUTHBIH HOTOK
HEITO/IBIDKHAS 9aCTh 3JIEKTPHIECKON MAITHHBI

WuaykTopoM Ha3bIBaeTCA:

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

OCHOBHOWM MarHUTHBIN MOTOK MAaIIMHBI IOCTOSTHHOTO TOKA CO30A€TCs:

00MOTKOH BO30YXICHNS 0OMOTKOH SKOPS

00MOTKOM 100aBOYHBIX MTOJIOCOB KOMIIEHCALMOHHONM OOMOTKON

OCHOBHOI MarHUTHBIH MMOTOK MAIIMHBI IOCTOSTHHOTO TOKA PETYJIUPYETCs K3MEHEHHEM:
TOKA SIKOPSI COTIPOTUBIICHUS IIEH KOS

TOKa BO30Y)KIEHUS TOJISIPHOCTH HAMIPSIKEHUS

[[{eTo4HO-KOIIEKTOPHBIN y3€J reHepaTopa MOCTOSTHHOTO TOKA CIIY>KUT JIJIS:
BempsmiteHus OJC

nosimeHus KITJ{ Mammab

MO/1JIep>KaHUS HANPABJICHUS U BRIPABHUBAHUS BEIMYMHBI MOMEHTA
MOIIePKAHSI TTOJIIPHOCTH M BEIPABHUBAHUS BEJIMUUHBI HATIPSKSHUS

Yro Takoe 00paTUMOCTh MalIMH OCTOSIHHOTO TOKa?

MOJKET BpallaThCs B IIOOYIO CTOPOHY

MOXeT paboTaTh Ha JTIOOOM TOKE

MO>KeT paboTaTh Kak FeHepaTOPHOM, TaK U B ABUTATEIbHOM PEXUME
MO>KeT paboTaTh Ha JI000M HaIpsKEHUN

MOXeT paboTaTh Ha 000N MOITHOCTH

B reneparope HOCTOSHHOTO TOKa HE3aBUCHMOTO BO30YXK/ICHHS IIPH IIETKAX, YCTAHOBJICHHBIX 10 JINHUU F€OMETPHYCCKOM HEHTpaH,
MIPU TIOCTOSTHHBIX TOKE BO30YKJCHHUS M CKOPOCTH BPAIICHHSI TPUBOJIHOTO JBUTATEISI HANPSHKSHUE TIPH POCTE TOKA STKOPS:
YMEHbBIIACTCS;

YBEITUYUBACTCS;

0CTaeTCs MMOCTOSTHHBIM;

HECKOJIBKO YBEIHYNBACTCS.

Jlo6aBouHbIE MONIOCA B TEHEPATOPE MOCTOSHHOIO TOKA CTaBAT IS
YBEIMYEHUS TOPMO3HOTO MOMEHTA;

YIy4lIeHUs] KOMMYTAllUU;

YMEHBILIEHHS METAJNIOEMKOCTH;

JUIS IOMOILY TJIABHBIM IIOJIFOCAM.

YacroTa BpalleHus IBUTaTeNs MOCTOSHHOTO TOKA MapaJIeIbHOTO BO30Y)KIEHNUS IPH YMEHBIIEHUA MarHUTHOTO MOTOKA!
YBEIUYHBACTCS;

0CTaeTCs IMOCTOSTHHOM;

YMEHbLIaeTCs;

OCTaeTCs MOYTHU MOCTOSIHHOM.

YacroTa BpalieHus IBUTATENs MIOCTOSHHOTO TOKa MapauIeIbHOTO BO30YKICHUS TP YBEITMICHUHN COTIPOTUBIICHUS, BKITIOYEHHOTO B
SIKOPHYIO LeMb:

YBEITUYHBACTCS;

0CTaeTCs IMOCTOSTHHOM;

YMEHbLIaeTCs;

J00aBOYHOE CONPOTHUBIICHNE HE BIUSET HA YAaCTOTY BpAILlEHUS

YkakuTe crioco0s! YIydIIeHns: KOMMYTallly B MaIIMHAX TOCTOSHHOTO TOKa
BKJIIOYEHHE 100aBOYHOTO PE3UCTOPA B LIEMb SKOPS

HNPHMEHEHHE CIIEHAIBHBIX CXeM OOMOTKH SIKOPS

MPUMEHEHHE IETOK C TIOBBIIICHHBIM ITEPEX0JHBIM COIPOTHUBICHUEM
IpUMeHeHHe J00aBOYHBIX MOTIOCOB

YCTaHOBKA ILIETOK Ha (PU3MUYECKyI0 HEHTpallh




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.f.becnanos, DNEKTPUYECKUE MALTUHBI: Mocksa: Axkagemus, 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 JIBHTATEIIS
MOCTOSTHHOTO TOKa
HE3aBHCHMOTO BO30YKACHUS:
METOIUYECKEe YKa3aHHs K
BBITTOJIHEHHIO J1A00PaTOPHOIt
paboTs
6.3 IlepeueHb MPOrpaMMHOro odecnevdeHust
I1.1 |Anrusupyc Kaspersky Endpoint Security nist 6u3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.2 |[MATLAB & Simulink
1.3 | DjVu Solo 3.1
I1.4 | Microsoft Visual Studio 2010 Ultimate
I1.5 | WinDjView 2.0.2
I1.6 Microsoft Teams
I1.7 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.8 | Mathcad 14.0 University Classroom Perpetual
1.9 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
6.4. Tlepeyens MHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
N.1 |http://elmech.mpei.ac.ru/em/index.html - aeKTpOHHBIN yIeOHUK «DNEKTPUIESCKUE MAIIUHBD)
o http://www.center.eneral.ru/products.html — nmpoaykmus 3aBo1oB Poccun, MpoU3BOISIIIUX IEKTPHUUSCKHE MAITUHEI 1
’ TPaHCHOPMATOPEI
N.3 |https://www.electromechanics.ru - caift "DnekTpomexanuka"
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcuHarenne
113 VYuebnass maboparopuss (kommbloTepHbIi | KomruiekT yueOHONW Mebenn Ha 12 MecT uis 00yJarouuxcs,

KJacc)

12 cranuMoHApHBIX KOMIIBIOTEPOB JUIsl  CTYAEHTOB, 1
CTAllMOHAPHBII KOMIBIOTEp JIsl mpemogaBaTens (y Bcex
BBIXOJl B HHTEpPHET), MPOEKTOp, OJKpaH HACTEHHBIH,
KOMMYTaTop, JOCKa ayIuTOpHas MeyoBasi, BeO Kamepa
Logitech, moctyn x OUOC VYrusepcurera MUCHUC uepe3
TuuHBIA kabuHeT Ha twiatdpopme LMS Canvas u Moodle,
nuIeH3uonHple  mporpammbl - MS  Office, MS  Teams,

arTuBupyc 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.




