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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

[{enbto ocBoeHUS Y4eOHOM TUCHUTUTMHBI «JIEKTPUUECKUE MAIIMHBD» ABIIsEeTCS (OPMUPOBAHUE
y 00y4aronuxcs KOMIETeHIINI B COOTBETCTBUU C (eiepabHBIMU TOCYJaPCTBEHHBIMU
00pa30BaTeNbHBIMU CTaHAAPTAaMU 1O cHEUalIbHOCTU «II0BUKHON COCTaB KEJIE3HBIX TOPOr» U
pUOOpETEHNE UMHU:

- 3HaHUH 0 00 YyCTPONCTBE, TEOPHH PAOOTHI U XapAKTEPUCTUKAX IEKTPUUECKUX MAIIKH U
Tpanc(hopMaTopoB, KOHCTPYKIIUHU, TApAMETPax M TUIAX dIEKTPUUECKUX MAIIMH PA3IUIHOTO
Ha3HAYeHMUsI, O HANPABJICHUSIX COBEPIICHCTBOBAHUS KOHCTPYKIIUHU, TEXHOJIOTUHU MPOM3BOJCTBA, a
TaKXKe IKCIUTyaTallii U PEMOHTA JICKTPUYECKUX MAIIMH U TpaHC(HOPMaTOPOB;

- YMEHHH ¢ yUeTOM XapaKTepUCTHK, TapaMeTPOB U YCIOBUM pabOThI ANEKTPUUECKUX MALIUH U
TpaHcGOpMaTOPOB, MIPUMEHSTH U HKCIUTYaTHPOBATh UX Ha MOJBUKHOM COCTaBE KeJIe3HbIX
JIOpOT, B DJIEKTPONPUBOIaX 000pYI0BAHUS PEANPHUATHI KEJIE3HOJOPOKHOTO TPAHCIIOPTA U
MPOMBINIIEHHOCTH;

- HaBBIKOB 3KCIEPUMEHTAIBHOIO ONPEENICHUS XapaKTEPUCTUK IEKTPUUECKUX MAllluH U
TpaHcQOpMaTOpOB, pacueTa JABUraTesiel U TpaHc(OpMaTOpOB, BIOOpA TUIIA U MOLLIHOCTH
TpaHcGOpMaATOPOB U ABUTATENEH sl yCTPOICTBA MOABUKHOTO COCTaBa )KEJIE3HBIX JOPOT U
000py10BaHUs IPEANPUITUH KEJIE3HOJOPOKHOTO TPAaHCIIOPTA (€TI0, PEMOHTHBIX 3aBOJIOB U

JPYTHX).
2. MecTo yueOHO#H qucuminHbl B ctpykrype OII BO

VYyeOHast AUCUUILINHA "DIEKTpUUECKHUEe MAIIUHBI" OTHOCUTCS K 010Ky 1 "J{McuumanHb
(Moxynu)" ¥ BXOAUT B €ro 0a30BYIO YacTb.

3. Ilnanupyemble pe3yJibTaThl 00y4eHHs M0 JUCHUIINHE (MOAYJII0), COOTHECEHHBIE ¢
IJIAHMPYEMbIMHM pe3yJIbTaTaMM 0CBOEHUsI 00pa30BaTeIbHON NMPOrpaMMbl

[Tporecc n3ydeHus: AMCHUILUIMHBI HATIpaBjieH Ha GOPMUPOBAHUE CIETYIOIINX
KOMIIETEHIIUN:

OIlK-3 CIIOCOOHOCTBIO MPUOOPETATh HOBBIE MATEMATHUECKUE U €CTECTBEHHOHAYYHBIE
3HAHUS, UCTIONB3YS COBpEMEHHBIE 00pa3oBaTeNnbHble U NH()OPMALIMOHHBIE
TEXHOJIOTUU

OIIK-13 BIIJ/ICHHEM OCHOBAaMH pacyeTa U MPOESKTUPOBAHHUSI SJIEMEHTOB U YCTPONCTB
pa3aMyYHbIX (PU3HUECKUX MPUHIUIIOB IEHCTBUS

4. O01mast TpPyA0eMKOCTh JUCHUIIJIMHBI COCTABJIsIET
7 3aueTHBIX eauHUIl (252 ak. d.).
5. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

B yuebHOM mporecce npuMeHsieTcs: Kiaccuueckas opma JeKIIMOHHBIX 3aHATHIH ¢
PUMEHEHUEM MYJIbTUMEAUNHBIX TeXHONOrui. JITabopaTopHbie paOOTHI BHIMOIHSIIOTCS B
CHEeLHMATU3UPOBAHHON ayJTUTOPUHU, OCHAILIEHHON COOTBETCTBYIOIIUM JIAOOPATOPHBIM
obopynoBanueM it mpoBeneHus sxcnepumerToB. Tect KCP mpoBoauTcs ¢ ucmoas30BaHreM
JOT nocpenctsom cuctembr KOCMOC..

6. Coep:kanue TUCHUIIHHBI (MOIYJIfA), CTPYKTYPHUPOBAHHOE MO0 TeMaM (pa3jieiaM)

PA3JIEJT 1
Paznen 1. O6mue BOpoCkl TEOPUH ANEKTPUICCKUX MAIIHH




1.1. Knaccudukanus 31eKTpUIECKUX MAIlIMH, OCHOBHBIE KOHCTPYKTHBHBIC HCTIOJTHEHUS.
[TpuHIMIT IEHCTBHS STEKTPUUSCKUX MAITUH. DIEKTPOMEXaHUIECKOE MTPEOOpa30BaHNE YHEPTHH.
1.2. MarautHo€ noJie 3JAEKTPUIECKUX MAIIUH. PacyeT MarHuTHOM 1ienu IBHOMOJIFOCHBIX U
HESIBHOTIOJIIOCHBIX 3JIEKTPUUYECKUX MAIIUH.

1.3. Ilotepu sHeprum B 3neKTpuyeckux MamuHax. KoadduimeHnTt mone3snoro necTpust
AIEKTPUYECKUX MAIIMH U 3aBUCUMOCTH €r0 OT Harpy3KH.

1.4. HarpeBaHue 1 OXJIOKJIECHUE MICKTPUIECKUX MamuH. CTaHAapTHbIE HOMUHAJIBHBIE PEKUMBI
pabotel. HoMuHabHbIE TEXHUYECKUE JAaHHBIC SJICKTPUUYECKUX MAIIUH.

MPOXOKACHUC IJICKTPOHHOT'O TCCTUPOBAHUA

PA3JIEJI 2
Pasz(en 2. SHeKTpI/I‘ICCKI/IC MAlIHWHBI ITIOCTOAHHOI'O TOKA

2.1. IlpuHuun neicTBUs U YCTPONCTBO MAlIMH ITOCTOSHHOI'O TOKA. JIOCTOMHCTBA U HEIOCTATKU U
oOnact ux npuMeHeHus. HaznaueHnue v cBONWCTBa KOJUIEKTOpPA MAIMHBI TOCTOSIHHOTO TOKA, KaK
YHHMBEPCAIbHOIO MEXaHHUUECKOI 0 IIpeoOpazoBaTelis TOKa.

2.2. Peaknus sSIKOpsl MalllMHbI IOCTOSIHHOIO TOKA: MCKa)KEHNE KPUBOU pacrpeesieHus
MarHMTHOM MHJYKIIUH NpU Harpy3ke, yMeHblIeHrne MarHuTHoro noroka u 3J1C u3-3a
HACBILICHNS OTACIBHBIX YYaCTKOB MATHUTHOW LIEIIN.

2.3. OCHOBHBIE TEKTPOMArHUTHbIE COOTHOILIEHHUS B MAIIMHAX [OCTOSIHHOIO TOKa:
AIIEKTPOABIIKYIIAs crila OOMOTKH SKOPSI, SIEKTPOMAarHUTHBII MOMEHT.

2.4. SIxopHble OOMOTKH MalllH MOCTOSHHOTO TOKA: YCTPOMCTBO, MPUHLIUI 00Opa3oBaHMs,
OCHOBHBIE PaCU€THbIE COOTHOILIECHUS.

2.5. KomMyTanus B MallimHax MOCTOSIHHOT'O TOKA: CYIIHOCTH ITpoLiecca KOMMYTalu, pUpoaa
[IETOYHOr0 KoHTakTa. OO011ast XapakTepucTUKa IPUYUH UCKPEHU 1o meTkamu. OLeHka
CTETNIEHU UCKPEHUS U HACTPOMKA JOTOIHUTEIbHBIX ITOIOCOB.

2.6. XapakTepUCTUKHN I'€HEPaTOPOB C HE3aBUCUMBIM, MapajliieIbHbIM, IIOCIE10BAaTEIbHBIM U
CMellIaHHbIM Bo30yxaeHueM. [Iponecc 1 ycrnoBust caMoBO30Y X /1€HUS T€HEPATOPOB OCTOSIHHOTO
TOKa.

2.7. DnexTpoMexaHUUYecKHe (TOKOBbIE 1 MEXaHUYECKHE) XapaKTEPUCTUKH JIEKTPOIBUTATEIeH
MOCTOSTHHOT'O TOKA C MapaljieIbHbIM BO30YXK/ICHUEM U X pacueT. DIEeKTPOMEXaHUYECKUE
(TOKOBBIE U MEXaHUUECKUE) XapaKTEPUCTUKH JIEKTPOIBUTATENEH TOCTOSHHOIO TOKA C
MoCJeI0BaTEIbHBIM BO30YXKACHUEM U UX pacuer.

2.8. YrpaBieHue ABUTaTEIsIMU IIOCTOSIHHOTO TOKA: ITYCK B XOJ] U U3MEHEHNUE HAIIPABJICHUS
BpailieHus (peBepcupoBanue) npurateneil. TopMoxeHue 31eKTpoABUTaTe el MOCTOSHHOTO TOKA.
Buasl aneKTpuyecKoro TOpMOXKEHUS M UX XapakTepHble oco0eHHOCTH. CriocoObl
pEryJiupoBaHUsl YTJIOBOW CKOPOCTH JIBUraTesiel MOCTOSTHHOTO TOKA, UX CpaBHUTEIbHAs OLIEHKA.

[TpoxokaeHue 3MeKTPOHHOTO TECTUPOBAHUS, BBIIITHEHHE KYPCOBOM pabOThI

PA3JIEJI 3
Paznen 3. Tpancdopmaropsl

3.1. Ha3zHauenue, mpuHIMI AEUCTBUSA U yCTPOUCTBO TpaHchopmaTopoB. Kinaccudukanus
TpaHchopMaTOpoOB MO HA3HAYCHHIO, YHCITY (a3, criocody oxnaxaeHus. HoMuHanbHbIe
BEJIMYMHBI.



3.2. Teopus pabodero mporecca TpaHcpopmaropa, ypaBHEHHE MAarHUTOBU HKYILUX CHUII,
YpaBHEHHE AICKTPHUECKOTO COCTOSTHUSI.

3.3. IlpuBeaeHue mapamMeTpoB BTOPHUHONW 0OMOTKU TpaHCPOpPMATOpa K YUCITY BUTKOB
nepBuYHON. BektopHas nuarpamma u T-o0pa3Has cxema 3aMenieHus TpaHchopmaropa.

3.4. YupoueHHas cxeMa 3aMeleHUs U COOTBETCTBYIONIAs €l BEKTOPHAS JHarpaMma.
HampsiokeHne KopoTKOTo 3aMbIKaHusl. BHENIHSAS XapaKTepucTuka Tpanchopmaropa.

3.5. AKTUBHBIE CONPOTHUBIICHNUS U MHIYKTUBHBIE COIIPOTHBIICHUS paccesHus Tpanc(hopMaTopos,
U MX pacyeT. AKTUBHAS M PCAKTUBHAS COCTABIISIONINE HAIPSHKCHHUS KOPOTKOT'O 3aMBIKAHUS
Tparcdopmaropa.

3.6. OnpeneneHne mapaMeTpoB CXEMbI 3aMEIICHUs TpaHCPOPMATOpa U3 ONBITOB XOJIOCTOTO X0/1a
¥ KOPOTKOTO 3aMbIKAHHMS.

3.7. IloTepu MOITHOCTH B TpaHCHOpMATOpe, KOAPDUIIMEHT ITOJIE3HOTO JICHCTBUS U €T0
3aBHCUMOCTH OT TOKa Harpy3KH .

3.8. MarHuTHbIe CUCTEMBI TpeX(pa3HbIX TPaHCHOPMATOPOB, UX OCOOCHHOCTH M 00JIaCTH
npuMeHeHns. CXeMbI U TPYIIIBI COeAMHEHUS Tpexda3Hbix TpanchopmaTopos. [lapannensHast
pabota TpaHCPOPMATOPOB: YCIOBHSI BKIIFOUCHHUS, PACTIPE/ICIICHUE HATPY3KH.

3.9. PerynupoBanue HanpspKeHUS TPaHC(HOPMATOPOB: CIIOCOOBI PEryTMPOBAHUS, CIIOCOOBI
NICPEKITFOUYCHUS] OTBETBIICHHIA.

3.10. ABToTpancdopmMaTOpsl U 00IACTH UX IPUMCHCHHS.

3.11. UsmepurenbHbie TpaHCHOPMATOPHI: HA3HAYCHUE, CXEMbI BKJIFOUSHHSI, 0COOCHHOCTH
skcruryaranun. CrienuaibHbIe TUITBI TPaHC(POPMATOPOB: CBAPOYHBIE TPaHCHOPMATOPHI,
npeoOpa3oBaTelbHbIC TPAHCPOPMATOPHI.

DNEKTPOHHOE TECTUPOBAHUE, BBHIIIOJIHEHUE JIA0OpaTOPHOU pabOThI, BRIOJIHEHNE KYPCOBOM
paboThl

PA3/IE] 4
Pasz[en 4 BOHpOCBI TCOPHUHU DJICKTPUICCKUX MAIINH MIEPEMCHHOTO TOKA

Hpoxonq:[eHHe OJICKTPOHHOI'O TCCTUPOBAHMSA, BBIIIOJIHCHHUE KYPCOBOI'O IIPOCKTA

4.1. OCHOBHBIE THIIBI 2JIEKTPUUECKHUX MAILUH IIEPEMEHHOIO TOKA, KOHCTPYKTHUBHBIE CXEMBI,
YCTPOMCTBO M MIPUHITUII ACUCTBUS. Bpararoreecss MarHuTHOE 1moJie MHOTO(a3HOW 0OMOTKH
NEPEMEHHOT0 TOKa: MPUHIIUIT 00pa30BaHMsl, OCHOBHBIE CBOICTBA .

4.2. OCHOBHbIE IPUHIUIIBI BBIMOJIHEHHUS] MHOTO()a3HbIX 0OMOTOK MepeMeHHOro Toka. CXeMbl
00MOTOK. MarHUTOABMXKYIIIUE CUIIBI OOMOTOK MEPEMEHHOI0 TOKA.

PA3JIEJL 5
Paznen 5. ACUHXPOHHBIE MallIMHBI

5.1. YcTpoicTBO, MPUHIMIT ASUCTBUS, KJIACCU(UKALINMSA aCHHXPOHHBIX MAaIllH, 001aCTH
npuMeHeHus. Teopus paboyero npoiecca aCHHXPOHHON MalllMHBI: ypaBHE "HHE
MarHUTOJBIDKYILIUX CHJI, YPABHEHUS 3JICKTPUUECKOTO COCTOSTHHUSI 0OOMOTOK CTaTopa M poTopa,
COCTaBJIEHHBIE HA OCHOBE BTOPOro 3akoHa Kupxroda .

5.2. IlpuBenenue paboyero nporecca aACHHXPOHHONW MaIIMHBI K pabodyeMy mporeccy
TpaHcpopmaropa, T — oOpa3Has cxema 3aMelleHus], BEKTOpHas [uarpamma. Pacuet Tokos
cTaTopa M poTopa aCHHXPOHHOTO ABHraTens no T — oOpa3Hol cxeme 3aMelIeHns. 3aBUCUMOCTb
TOKOB OT CKOJIBKEHHUS.



5.3. Pacuer MexaHM4ECKON MOIIHOCTH, TIOJIE3HOM U MO/IBEIEHHON MOIHOCTH aCHHXPOHHOI'O
neurarens. KoadduireHt none3Horo aelcTBrUs aCHHXPOHHOTO ABUTaTeNsl. 3aBUCUMOCTh
JIEKTPOMAarHUTHOTO MOMEHTA OT CKOJIbKEHMUSI, HAIIPSDKEHUS TUTAIOUIEH CETH, COITPOTUBIICHUS
1enu 0OMOTKH pOTOpa.

5.4. MexaHuueckas XapaKTepUCTHKA aCHHXPOHHOIO JBUTaTelsl. BiMsiHie BHITECHEHUS TOKA B
00MOTKE pOTOpa U HACBIIIEHUSI MAaTHUTHOM LIEMIM Ha BEIMYMHY IyCKOBOI'O MOMEHTA.

5.5. Paboune xapaKkTeprCTUKH aCHHXPOHHOTO JBUTATENS U pacdeT ux mo T — oOpa3Hoii cxeme
3aMEILECHHUS.

5.6. Ilyck acCHHXpOHHBIX JBHTaTelel: 00as XxapakTepruCTHKa MpoIecca MycKa, Clioco0bl ITycKa
KOPOTKO3aMKHYTBIX JIBUTATEJeH, MyCK IBUTaTeNel ¢ pa3HbIM POTOPOM, ACUHXPOHHbBIE
KOPOTKO3aMKHYTbIE ABUTATENIM C YIyUYLIEHHBIMU IIyCKOBBIMU CBOWCTBaMHU.

5.7. PerynupoBaHu€e YIIIOBOH CKOPOCTH aCHHXPOHHBIX JBUTATEINICH, 0011ast XapaKTEPUCTHKA U
CpaBHEHHE CIIOCO0O0B perynupoBaHus. YacTOTHOE yIpaBiIeHUE aCHHXPOHHBIMU ABUTATEIISIMU:
O0COOCHHOCTH YaCTOTHOTO YIIPABJICHHUS, 3aKOHBI OJJHOBPEMEHHOTO PETYIMPOBAHUS YACTOTHI U
HANPSDKEHUS TUTaHMsL, CIIOCOOBI peaan3aluu. JIEKTPUIECKOE TOPMOKEHHE ACHHXPOHHOIO
JIBUTATENS.

5.8. OnHoda3HbIi aCHHXPOHHBIN IBUraTellb: IPUHILIMII JEHCTBUS, XapaKTEPUCTUKH, CIIOCOOBI
IycCKa.

[IpoxoxeHne 3JIeKTPOHHOTO TECTUPOBAHUS, BBIITOJHEHUE JTa00PaTOPHOM PadOTHI, BEIOJIHEHHE
KyPCOBOTO TIPOEKTa

PA3JIEJI 6
Paznen 6. CUHXpOHHBIE MallIMHbI

6.1. [IpuHIMN IENACTBUSA U YCTPOMCTBO CUHXPOHHBIX MalIMH. KOHCTpYKIIKS SBHOIIOJIFOCHBIX U
HESIBHOIIOJIOCHBIX CUHXPOHHBIX MAalllKH.

6.2. PaboTa CHHXpOHHOT'O TeHepaTopa MU X0JIOCTOM XO0JIe U ITpH Harpyske. Peakius skops B
HESIBHOIIOJIOCHOM MainHe. BekTopHas 1narpaMMa HesiBHOIIOJIIOCHOTO CHHXPOHHOTO
reHepaTopa Ipy CUMMETPUYHON CMEIIAHHON Harpy3Ke.

6.3. Teopus pabouero nporecca sIBHOMOIIOCHOW CHHXPOHHOMN MalllMHBI: METOJ1 IBYX PEaKIIMii,
paznoxenue M/IC skopst Ha MPOJOJIBHYIO U MIONIEPEYHYIO cOoCTaBisAomue, npusenesue M/IC n
TOKOB K YCJIOBHSIM BO30YKJI€HUS.

6.4. XapakTepuCTUKN CHHXPOHHBIX T€HEPaTOPOB IPU aBTOHOMHOMN paboTe, a UMEHHO,
XapaKTepUCTHKA XOJIOCTOrO X0/1a, YCTAHOBUBILET0Cs KOPOTKOTO 3aMbIKaHUS, BHEILIHSS,
pEryJInpOBOYHAs.

6.5. IlapannenpHas paboTa CHHXPOHHBIX TEHEPATOPOB: CIIOCOOBI BKIIIOUEHHS Ha TapaJUIeIbHYIO
paboTy ¢ CeThio, PeryIMpOBaHNE aKTUBHON U PEaKTUBHOM HArpy3KH MpH MapajiesibHON padoTe.
6.6. DIEKTPOMarHUTHBI MOMEHT CUHXPOHHOM MalllMHbI. YTJIOBas XapaKTEPUCTHUKA CHHXPOHHON
MaIllMHbI IPY MapajuieaIbHON paboTe ¢ ceThio 00Jb1IoN MoTHOCTH. CTaTHyecKasi yCTOHUYMBOCTh
CUHXPOHHBIX MallIMH.

6.7. CUHXpOHHBI! IBUTaTesb: BEKTOPHBIE JHAarpaMMbl, paboune XapaKTepUCTUKH, CIIOCOOBI
mycKa.

[TpoxoxaeHue IEKTPOHOTO TECTUPOBAHUS, BHITTOJTHEHUE KYPCOBOM pabOTHI

PA3IEJI 7
Pasznen 7. OCHOBBI 351€KTPOIIPUBOIA



7.1. OcHOBHBIE IOHATHS eKTponpuBoaa. CTPYKTypHas cXxeMa 3JIeKTPONPUBO/IA.
MexaHnueckne XapaKTepUCTUKH POU3BOICTBEHHBIX MEXAHU3MOB.

7.2. YpaBHeHHe OBUKEHHS deKTporpuBoa. Kinaccuduxanms pexumo paboTs
AIIEKTPONPUBOIOB. BEIOOP MOILITHOCTH M THIIA ABUTATEJICH C YIETOM UX pEKHUMa pabOTHI.

[IpoxoxaeHue 3MeKTPOHHOTO TECTUPOBAHUS

PA3IEJ 8
Jlomyck K sK3aMeny

3amuTa KypcoBoi paboThl

PA3AEIT 9
Jlonyck K 5K3aMeHy

QHGKTpOHHOC TCCTHUPOBAHUC

PA3/IEJT 10
Jlonyck K 5K3aMeHy

3amura 1abopaTopHbIX paboT

DK3aMeH

DK3aMeH

DK3aMeH

PA3JIETT 12
I[OHYCK K 5K3aMCHY

3am1/1Ta KYpCOBOTI'O ITPOCKTA

PA3JIEJI 13
Jlomyck K dK3aMeHy

SJICKTpOHHOC TCCTUPOBAHUC

PA3IEJT 14
Jlomyck K dK3aMeHy

3amuTa 1abopaTopHBIX paboT



Tema: Kypcosas pabora

PA3JIEJI 19
KypcoBoii npoekt



