MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/ Pabouyast mporpaMma AUCHUILIHHBI (MOTYJIsE), \
KaK KOMIIOHEHT 06paBOBaT€JIhHOﬁ IlpOI‘paMMhl
BBICLLIETO 06p330BaHH9{ - IIpOI‘paMMbI criegquajimrera
110 CTICIIHATLHOCTH
23.05.05 CucreMbl 00ecTieueHus! ABHKEHUS TTOE3/10B,
YTBEPXKJICHHOH 1epBbIM rpopekropom PYT (MUUT)
Tumonunsim B.C.

NG /

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

BJIeKTpI/I‘{eCKl/Ie MalllNMHbI

CoeinmnaabHOCTh: 23.05.05 Cucrembl ob0ecrieueHus IBUKECHUS
[10€3/10B
Croenuanusanus: TenekoOMMYHHKAITMOHHBIE CHCTEMBI W CETH

JKCIJIC3HOAOPOKHOI'O TpaHCIIopTa

dopma oOydeHuUs: Ounas

PaGouas nmporpaMma JUCIHUIIINHGL (MOIYIS) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTA BBITPYXKEHA U3 eJUHON
KOPIIOPaTUBHOI MH(OPMAILIMOHHON CHCTEMBI YIIPABIICHUS
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAILY
J

IIpocTas snexTpoHHas moanucs, Beitannas PYT (MUUT)
ID nopnucu: 5214
IMoxmucan: 3aBenyromuii kadenpoii [lynosukos Omner
EBrenpeBud
Jlara: 02.12.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenssMu ocBoeHuss y4eOHOM JUCHUIUIMHBI (MOAYJsl) «DJIEKTPUUYECKUE
MAaIlUHbD) SIBJISIOTCS:

- (opMupOBaHHWE y CTYACHTOB 3HAHWN KOHCTPYKIIWW, TPHUHIHNA PabOTHI,
MPOIIECCOB U XAPAKTEPUCTHUK, IKCIIEPUMEHTATBHBIX UCCIEIOBAHUN U HKCILTyaTallu
AIEKTPUYECKUX MAIIIKH.

3ajmayaMd  OCBOCHHUSI y4e€OHON JUCHUIUIMHBL (MOIyNsl) «DIEKTPUYECKUE
MaIIUHBD) SBIISIOTCS:

- OCBOCHHE METOJIOB U CIIOCOOOB MPOEKTUPOBAHUS BJICKTPUUECKUX MAIIMH,
KOTOPbIE HEOOXOAUMBI JIJI U3YUCHUS CIICHUATIBHBIX JUCIUTLIVH.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIINHE (MOIYIIIO).

[lepeuenp (GopMupyeMBIX pPeE3yJbTaTOB OCBOCHHUS  0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

IIK-1 - CnocobeH opraHu30BbIBaTh U BBITOIHATH Pa0OThI (TEXHOIOTHYECKUE
IPOLECCHI) IO MOHTAXY, SKCILTyaTallul, TEXHUYECKOMY OOCITYXUBAaHUIO, PEMOHTY
U MOJIEpHU3ALUN OOBEKTOB CHUCTEMbI 00ECIE€UEHHUs JIBUKEHUS MOE3/10B Ha OCHOBE
3HaHUK 00 OCOOCHHOCTAX (PYHKIIMOHUPOBAHUS €€ OCHOBHBIX DOJEMEHTOB U
YCTPOMCTB, a TaK K€ MPaBWJI TEXHUYECKOTO OOCTYy)KHBaHHS U PEMOHTA;

IIK-4 - CpoocobeH pa3pabaThiBaTh MPOEKThI YCTPOMCTB UM CHUCTEM,
TEXHOJOTHYECKUX TMPOIECCOB TMPOM3BOJACTBA, OKCIUTyaTallid, TEXHUYECKOTO
OOCITy’)KHBaHUSI U PEMOHTA SJIEMEHTOB, YCTPOMCTB M CPEICTB TEXHOJIOTHUYECKOTO
OCHAIICHMSI CUCTEMBI 00€CTIeYeHUS! IBUKEHUS TTIOE3/10B.

OOyuenue 1O JUCHUIUIHHE (MOJYJI0) TMpeArnojiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

Baagern:

Brnanerr mMeTomamu aHanmuza peKHMMOB pabOThI DJIEKTPOIHEPTETUUECKOrO U
AIEKTPOTEXHUYECKOTO OOOPYJAOBaHUSA M CHUCTEM; METOJIaMH pacyeTa MapameTpoB
AIEKTPOIHEPTETUYECKUX YCTPOMCTB U IIIEKTPOYCTAHOBOK; METOJAMHU PACUETA,
MIPOCKTUPOBAHUSA U KOHCTPYUPOBAHUS AJIEKTPOIHEPTETUYECKOTO u
AIEKTPOTEXHUIECKOTO 0O00PYIOBAHUS U CUCTEM.

3HaTh:

3HaTh OCHOBBI TEOPUHU DJICKTPOMEXAHMYECKOTO MpeoOpa3oBaHUs DHEPTUU U
dbu3nyecKre OCHOBBI paOOThI AIEKTPUUECKUX MAIINH; BUIBI SJIEKTPUUECCKUX MaIIUH
U UX OCHOBHBIC XapaKTEPUCTHKU; IKCIUTyaTallUOHHBIC TPEOOBAHMS K Pa3TUUHBIM
BHJIAM JJIEKTPUYECKUX MAIIIHH.



YMmern:

YMeTh MPUMEHSATH, IKCIUTyaTUPOBAaTh U MPOU3BOAUTE BHIOOP AIEKTPUUSCKHUX
MaIlINH.

YMeTh  pacCuuMThIBaTh  OCHOBHBIE  MapaMeTpbl W XapaKTEPUCTUKHU
BKCHJ'IyaT I/IpyeMBIX 3J'ICKTpI/ILICCKI/IX MalllnuH.

3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mas Tpy10eMKOCTb TUCITUTITNHBI (MOTYJIS).

OOmrast TPyAOEMKOCTh JUCHUIUIMHBI (MOAyJisi) coctaBmsier 3 3.e. (108
akaJeMHYEeCKHX Jaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcss ¢  [ENarorM4yecKUMH  paboTHHMKaMU W (WIM)  JUIAMH,
MPUBJIEKAEMBIMHU K peau3aiii 00pa3oBaTeIbHONU MPOTPpaMMbI Ha MHBIX YCIIOBUSX,
[P MPOBEJICHUHN yUEOHBIX 3aHITHI:

KonmaectBo yacoB

Tun y4eOHbIX 3aHSTHIT
Bcero | Cemectp Ne3

KonTtakTHas paboTa mpu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEro): 64 64
B tom uucne:

3aHATHS JEKIIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 32 32

3.3. O0beM AMCHMIUIUHBI (MOAYJsi) B (opMe CaMOCTOATEIbHON paboTh
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl 0O0ydYaronmxcs ¢
NEeAarorn4ecKuMU pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNbHOM TPOrpaMMbl  HAa  HHBIX  YCJIOBHSIX, TMPH  TPOBEICHUU
IPOMEKYTOUHOM aTTeCTallMK COCTaBIsAeT 44 akaleMUUECKUX yaca (OB).

3.4. Ilpu oOydeHuu 1Mo UHIMBUIYaIbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OO0y4YeHHUU, 00bEM NHUCIMIUIMHBI (MOJYJISI) MOXET OBITh peajn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00ydaronIuxcs, a Takxke B Gpopme
KOHTAaKTHOW padoThl O0OydYarouuxcsi ¢ MeJarortdeckuMu pabOTHHUKaMU U (WIIH)
JMIIAMH, TIPUBJIEKAEMBIMHU K pean3alii 00pa3oBaTeIbHON MpOTrpaMMbl Ha MHBIX
YCIIOBUSIX, TIPH MPOBEICHUHU TPOMEKYTOUHOM aTTECTAIINH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3a"HATHSA TEKIIMOHHOTO THUIIA.
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/1

1 |Pwusnueckue OCHOBBI ANEKTPOMEXAHUIECKOTO NMPeoOpa3oBaHUs YHEPTUN
VYrpoleHHas MoJiesb MHAYKTUBHON 3JIeKTpu4ecKoil MamuHbel. OCHOBHBIC 3JIEMEHTHI U IPUHUMAEMbIe
JIOMyIEHHA. DNeKTpUyecKasi MalllMHa — ONIpeJieNIeHHe. DHEProHOCUTENH. 3aKOH 3JIeKTPOMAarHUTHON
unaykuun (o ®@apanero). [Ipasuiio npasoit pyku. @opMysaupoBKa Ui KOHTypa 1o MakcBemty. 3akoH
9JIEKTPOMAarHUTHOTO B3anMoencTsus. [IpaBuio nesoii pyku. @opmynupoBka Ui GeppoOMarHU THBIX TEl.
VYrpoleHHas MoJieb UHAYKTUBHON 3JIeKTpu4eckoil MamuHbel. OCHOBHBIC 3JIEMEHTHI U IPUHUMAaEMbIe
JIOTTYTIICHHSI.

2 |MexaHu3M 3JEKTPOMALIMHHOTO MPe0Opa30BaHus YHEPTUU. MeXaHU3M HIEKTPOMAITUHHOTO
npeoOpa3oBaHus SHEPTUH. Y CIIOBHE OJTHOHAINIPABICHHOTO MTPE0Opa30BaHUs YHEPTUH.
OyH1aMeHTaIbHbIE IPUHIUIEI (PYHKIIMOHUPOBAHUS SJIEKTPUIECKUX MAIIHH.

Tok B 00MOTKe BO30YKICHHUS. DIIeMEHTapHast TpyOKka MarHUTHOTO MOTOKA. Pacmpeienenne MarHuTHOU
sHepruu. Pacnpenenenne HHIYKIUU 10 IIOBEPXHOCTH poTopa. IIoHATHE 0 CeBEpHOM U F0’KHOM MOJIOCAX
MaiuHbl. [IpeoObpazoBaHre MEXaHHMYCCKON SHEPTHH B JICKTPUIECKYIO (kpaTko). O6Imas cxema
npeoOpa3oBaHus SHEpruu. MexaHuueckass MOIHOCTh, MEXaHHYECKUH MOMEHT Ha Basly. DHEprHs MarHUTHOTO
noJist B 3a30pe. DJIC o6MoTOK sikopst v Bo30yxaeHus, IJIC xomocToro xona sikopsi. HanpsikeHus Ha 3aKuMax
obMoTox. CymMmMapHast MOIITHOCTh OOMOTOK, €€ pa3JielIeHIe Ha MOIIHOCTh ITOTEePh, MOITHOCTh N3MEHECHHUS
MarHUTHOTO TIOJIS (PEaKTHBHYIO) U 3JICKTPOMArHUTHYIO MOITHOCTG. DJIEKTPOMArHUTHEII MOMEHT, €TI0 CBS3b C
MEXaHHYECKUM H YaCTOTOW BpAILICHHUS. Y CJIOBHE OJHOHAIIPABICHHOTO MPEOOpa30BaHUs YHEPTUU U CPEICTBA
€ro IOCTIKEHUS. DHEPTOMPHUTOK U YHEPTOOTTOK. [IpuHIHIT 00paTiMocT MamuHb!. [IprHINT
CaMOpETYJIHPOBAHUS.

3 yCTpOfICTBO 1 KOHCTPYKTHBHA CTPYKTYpPA SJICKTPUICCKHUX MAIINH ITOCTOSAHHOT'O TOKA.
[TpuHumn nercTBus
YrpomeHHas CTPYKTypa 3JIEKTPUIECKOI MAIIMHBI TOCTOSTHHOTO TOKA — OMMCAaHNE KOHCTPYKIINH.
I'enepaTopHbIi pesxum paboThI
— OOmras cxema, B3aHMHOE PACIIOTIOKEHUS SIKOPS U MOJFOCOB
— O/1C Bpaienus
— O/1C sixops, ee HanpaBieHue, DJC Ha 1eTKaX, €€ «BBIIPSIMIICHHE
— KOMMYTaIUs
— cxema MoMeHTOB 1 DJ[C
— ypaBHEHHE HANPSKEHUS STKOPS
— CHJIBI, ICHICTBYIOIINE HA IPOBOJHUKH OOMOTKH SKOPS, 3JICKTPOMAarHUTHBIHf MOMEHT
— MOMEHTBI, ISHCTBYIOIIHE Ha SIKOPh, OaJJaHC MOMEHTOB
JIBUraTensHBIN pexkuM paboThI
— CXeMa, JIEKTPOMAarHUTHBIE CHJIBI 1 MOMEHTHI
— BJIC saxops
— YpaBHEHUE HANPSKEHUS SIKOPS
— MOMEHTBI, ICHCTBYIOIINE HA SIKOPb, OalaHC MOMEHTOB
— cxema MoMeHTOB 1 DJ[C
— DJIEKTPOMArHUTHAsI MOIHOCTh
ITapannenbHOE paccCMOTPEHHE ABYX PEKUMOB
— CBSI3b DJIEKTPOMArHUTHON MOITHOCTD C 3JICKTPHYECKUMH MOIIHOCTSIMH LETH KOS
— [IEPEXO0] OT yPaBHEHUN MOMEHTOB K YPaBHEHUSM MOILHOCTEN
— BBIBOJI yPaBHEHHUH OanacHa MOIIHOCTEH
ITotepu sneprun u KIIJ[ MammH NocTOSHHOTO TOKa
MexaHn4ecKast MOIIHOCTD — OTIPEJEISIONINH (akTop npeodpazoBaHus

4  |'eHepaTopbl MOCTOSIHHOTO TOKa

OO1mue cBeseHNs O TeHepaTopax MoCTOSTHHOro Toka. Kitaccudukanms reHepatopos 1o crocody
B030yxeHnsi. OCHOBHBIE IApaMETPhl M XapaKTEPUCTUKH I'€HEPaTOPOB OCTOSIHHOTO TOKa. I eHepaTophl
HE3aBHUCHMOTO BO30YXIEHH (NIEKTPUIECKast CXeMa, XapaKTepUCTHKA XOJIOCTOTO XOa, BHEIIHSS H
PETyIUPOBOYHAS XapaKTEPUCTHUKHN). Y CIIOBHS CaMOBO30YKICHHUS T€HEPaTOpOB. I eHepaTopsl mapauieIbHOTO
BO30YKIeHHS (dTEKTPUIECKas CXeMa, XapaKTePUCTHKA XOJIOCTOTO X0/1a, BHEITHSSI U PEryIHPOBOYHAS
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XapaKTepUCTHKH). | eHEepaTOphI MOCIIEI0BATENILHOTO BO30Y KICHHS (JIEKTpHUIECKas CXeMa, BHEITHSSA
XapaKTepucTuKa). [ eHepaTopbl CMEIaHHOTO BO30YKAEHHS (JIEKTpUUECKas CXeMa, XapaKTepUCTHKa
XOJIOCTOTO X0J1a, BHEIIHASA U PEryJTUPOBOYHAS XapaKTEPUCTUKN).

I[BI/IFaTeJ'H/I IIOCTOAHHOI'O TOKa

OO1mue cBeieHHsI O ABUTATENSAX MOCTOSTHHOTO TOKa. OCHOBHBIE ITAPAMETPBI M XapaKTEPUCTUKH JIBUraTelIeH
HOCTOSIHHOTO TOKA. J[BUraTeny mapaiensHOro Bo30yKIeHus (eKTpruyecKkas cxema, paboyasi,
MEXaHH4ecKask 1 CKOPOCTHAs XapaKTEePUCTHKH). JIBUraTel N mocIe10BaTeIbHOTO BO30YKICHU
(amexTpHYecKas cxema, padodasi, MEXaHH4eCKasi 1 CKOPOCTHAsI XapaKTePUCTHKH). JIBUTaTeIn He3aBUCUMOTO
BO30YKIeHHS (KPaTKO).

IIyck u perynupoBaHue 4acTOThI BPAILLEHUs IBUTaTEIEH IIOCTOSHHOIO TOKa

Croco0blI ITycka JBUraTesIst OCTOSHHOTO ToKa B padoty. [IpsiMoe BKIroueHHe IBUraTes B ceThb. PeoctaTHbIN
myck. ITyck npu MOHIKEHHOM HallpsbKeHHH Ha sxope. CrocoObl peryIupoBaHUs YaCTOTHI BPaIlleHUS]
JBHUTaTelIs IOCTOSHHOTO TOKa. JIOMONHUTENbHOE CONPOTUBIICHHUE B IIENH sIKOpsl. PerynupoBaHyue MarHUTHOTO
noToka. PerynupoBaHue HanpsbkeHHs Ha sIkope (CHCTeMa FeHepaTop-ABUTaTelb; IPUMEHEHNE
perynupyeMoro TpaachopMaTopa Ipy MUTAHWHU OT CETH MIEPEMEHHOTO TOKa; IIPMMEHEHHUE YIIPaBIIEeMOTo
BBINPSMUTEINS IPU MUTAaHUH OT CETH NEPEMEHHOIO TOKA; IPUMEHEHHNE UMITYJIbCHOTO TIPEPBIBATENS
TIOCTOSIHHOTO HAIPSKECHH)

Tpanchopmaropbl. OCHOBHBIC CBEICHUS

OcHoBHBbIe cBeZieHUs 0 TpaHchopMmaropax. KOHCTpyKIHs, IPUHIKIT ASHCTBUS U 3JIEKTPOMarHUTHBIE
npoueccel. MaTemaTudeckast MOJeNb JIeKTPOMAarHUTHBIX Ipoleccos. IIpuBeeHNe BTOPUYHON OOMOTKH K
nepBUYHOI. MaTemaTnyeckast MOJIellb IPUBEICHHOTO TpaHchopmaTopa)

Cxema 3aMCIICHUA U SOHCPICTUICCKUEC AarpaMMbl TpaHC(bopMaTopa

Omnpenenenre BUAA M apaMeTPOB CXEMBI 3aMEICHNUS IByX0OMOTOYHOTO TpaHchopmaropa. OnbITh
XOJIOCTOTO XOJIa M KOPOTKOTO 3aMbIKaHMs (CXeMbI 3aMEIeHNUs U olpeiensieMble napaMeTpsl). [lotepu
SHEpruM B TpaHcdopmarope. JHeprernueckue quarpammsl. KI1J tpanchopmaropa.

Pabota Tpancopmaropa moj Harpy3Koi
®usnueckue ycnoBus paboTsl TpaHchopmaTopa. BexTopHble [uarpaMMel TpaHchopMaTOpa IPH aKTUBHO-
MHJIyKTUBHOH U aKTUBHO-EMKOCTHOW Harpy3kax. PeryiaupoBanue HanpsbkeHHs: TpaHchopMaTopa.

10

[TapannensHas paboTa TpanchopMaTopoB

[MapannensHast paboTa AByXOOMOTOYHBIX TPAaHCHOPMATOPOB. Y CIIOBUSI MAPALICIBHON PabOThI
tpanchopmaropos. [lapamienshas paboTa TpaHchOPMATOPOB HEOAMHAKOBBIX IPYIII COSANHEHUSI 0OMOTOK.
MapaensHast paboTta TpaHcHhopMaTOPOB ¢ HEOUHAKOBBIME KO GHIIMEHTAMU TPAHCHOPMAIIHH.
MapaiensHast paboTta TpaHc(hOpMATOPOB ¢ HEOTUHAKOBBIMU HANPSKEHUSIMHU KOPOTKOTO 3aMbIKAHUSI.

11

ACHHXpOHHLIe OJICKTPUYCCKUEC MAIlIMHBI. OcHOBHBIC CBCACHUA

OcHOBHBIE CBeJIeHU 00 aCHHXPOHHBIX MalnHaX. KOHCTPYKIS, IPUHIAIT AEWCTBUS U AIEKTPOMarHUTHEIC
nporiecchl. CKOJIBKEHNE aCHHXPOHHON MAITHHBI M 3aBUCHIMOCTH PEKHMOB Pa0OTHI OT Hero. Maremarndeckas
MOJEJIb DJICKTPOMArHUTHBIX MPOLECCOB.

12

Cxema 3aMCHICHUSA U SHCPICTUYCCKUC TUArpaMMBbIL aCI/IHXpOHHOﬁ BHCKTpI/IquKOﬁ MallTMHBbI
HpI/IBeHeHI/IC napamMeTpoB 00MOTKH poTopa K 00MOTKE c¢raTopa. Cxema 3aMCUICHUA aCHHXpOHHOﬁ MallluHBI.
aHepFeTI/I‘ICCKI/IC JAuarpaMmbl aCHHXpOHHOﬁ MallluHbI AJI ABUTATCIIBHOTO U I'€HEPATOPHOI'O0 PEIKUMOB. KHH
aCHHXpOHHOﬁ MalIuHBbI.

13

OCHOBHBIE TAPAMETPBI U XaPAKTEPUCTUKN aCUHXPOHHBIX JBUTATEIIEH
OJeKTpOMarHUTHBIE MOMEHTBI U XapaKTePUCTUKH ACHHXPOHHON MaIIuHbL. Paboune XapaKTepHCTHKH
ACMHXPOHHOTO JBUraTels. MexaHndeckast XapaKTepPUCTHKA aCHHXPOHHOTO JIBUTATES.

14

H}/CK U PEryjinpoBaHUC YaCTOTHI BPAICHHUA aCUHXPOHHBIX IBUT aTesei

Crioco0blI ITycKka aCHHXPOHHOTO ABUraTeNs B padboTy. [IpsiMoe BKITIOUEHHE IBUTATENS B CETh. PeakTOpHBIN
MyCK ACHHXPOHHOTO JBUTATEls1. ABTOTPaHC(HOPMATOPHBIN MTyCK aCHHXPOHHOTO ABUratels. Crocoos
pPEeryJaupoOBaHuUs YaCTOTHI BPALIEHUsI aCHHXPOHHOIO JIBUraTeNsl C KOPOTKO3aMKHYTBHIM POTOPOM.
PerynupoBaHue 3a cueT U3MEHEHHUS YaCTOThl MUTAIOIIETO HAMPsDKeHU. PeryianpoBanue myteM U3MEHEHHs
yyciia map noJjirocoB. PerynupoBanue 3a cyeT U3MEHEHHs HalpsDKeHUs. IMIyIbCHOE peryiupoBaHue.
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15

CI/IHXpOHHLIe OJICKTPUYCCKUC MAllINHBI. OCHOBHBIE CBCACHUA

OCHOBHEIE CBCACHUS O CUHXPOHHBIX MallIMHAaX. MarsauTtHoe 1oJje u OJICKTPOMAruHMTHBIC IOJIA 00MOTOK
B036y)K)IeHI/ISI " SIKOps. HpI/IBeZ[eHI/Ie QJICKTPOMAruiuTHLIX BEJIMYUH U ITapaMCTPOB 00MOTOK CUHXPOHHBIX
MalllrH.

16

CUHXPOHHBIE T€HEPATOPHI.
Maremarndeckas MOAENb POLECCOB B CHHXPOHHOM TeHepaTope. BeKkTopHbIe quarpaMMbl CHHXPOHHBIX
TeHePaTOpOB. XaPAKTEPUCTUKN CHHXPOHHBIX T€HEPATOPOB (HArpy304HbIE, BHEITHHUE, PETYINPOBOYHBIE).

17

CI/IHXpOHHLIe JABUTaTCIIN.
Maremarudeckast MOJICITb TIPOIECCOB B CHHXPOHHOM ABHUT'ATEIIC. BCKTOpHBIC AuarpamMMbl CHHXPOHHOTO
JABUIaTCIIA. Pabouue XapaKTCPUCTHUKN CUHXPOHHOI'O JBUTATECJIA.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HaumenoBanue 1abopatopHbix paboT / KpaTkoe coaep:KaHue

I/ICCJ'IG,I[OBaHI/IC XApaKTCPUCTHUK I'CHEPATOPa HE3aBUCUMOI'O B036Y)K)ICHI/I$I.

COop IEKTPUUECKOM CXEMBI UL HCCIIEA0BaHUA [EHEPaTOpa ¢ He3aBUCHMBIM BO30YxaeHHeM. CHATHE
XapaKTEPUCTUKHU XOJIOCTOTO X0/1a, PEryIMPOBOYHON XapaKTePHUCTUKH, BHEIIHEH XapaKTepUCTHKH,
ornpezeneHne K03(GUINCHT HACHIIIECHNS 3JCKTPUIESCKOH MAIINHBI.

HccnenoBanue reneparopa ¢ napauieIbHbIM BO30YKICHUEM.
C60p 3J'I€KTpPI‘I€CKOI>i CXCEMbI JId UCCIICAOBAaHUA I'€HEpATOpPa C MapauICJIbHbIM B036y)KI[eHI/I€M. CHsaTne
XapaKTCpUCTHUKH XOJIOCTOr'0 Xoaa, BHENITHEH XapaKTCPpUCTUKH.

I/ICCJ'IGI[OBaHI/IC ABUTATCIIA C ITapaJUICIIbHBIM BO36y>I(I[eHI/IeM.

C060p 2NEeKTPUYECKON CXEMBI ISl HCCIIeIOBaHMS ABUTATENS C MapaJuiesIbHBIM BO30YkeHneM. CHsTHe
QJICKTPOMEXAHNYCCKUX XapaKTCPUCTUK ABUTATEIIA IPU MMOJTHOM U 0cJa0JeHHOM BO36y)KI[eHI/II/I, pacyer
pabounX XapaKTEepUCTHK.

I/ICCHGI[OBaHI/IC JABUTaTEIIA C IIOCIEA0BAaTCIIbHBIM B036Y)K)IGHI/IGM.

C060p 2MEeKTPUIECKOM CXEMBI ISl UCCIIEIOBAHUS ABUTATENS C TIOCIEI0BATEIbHBIM BO30Y ) 1eHneM. CHsTHE
INEKTPOMEXAaHUICCKUX XaPAKTEPUCTHUK JIBUIATEIIS IPH HOJHOM M OCITaOJICHHOM BO30Y)KICHUH, pacyer
pabovmnx XapaKkTEPUCTHUK.

HccnenoBanue onHodasHoro tpanchopmaropa.

C060p 2IeKTpUYECKON CXeMBI ISl HCClieIoBaHus 0JHO(a3HOro TpanchopmaTopa. ONbIT MO ONpeIEIECHHIO
Koa(duinenHTa TpaHcGOopMaIUH, OTIBIT XOJIOCTOTO X0/1a M KOPOTKOTO 3aMblkaHus. CHATHE BHEITHEH
XapaKTepPUCTUKH. Pacuer mapaMeTpoB cXeMbI 3aMellIeHuUs TpaHChopMaTopa.

HccnenoBanue aCHHXPOHHOTO JIBUTATENS C KOPOTKO3aMKHYTBIM POTOPOM.
C60p 3J'I€KTpPI‘-I€CKOI71 CXEMbI JId UCCICAOBAHUA ACUHXPOHHOI'O ABUTAaTEIIsl C KOPOTKO3AMKHYTBIM POTOPOM.
Cusrue SJICKTPOMEXAHUYCCKUX XAPAKTECPUCTUK ABUTATECIIA, pACUECT pa60q1/1x XapaKTCpUCTHUK.

[IpakTueckue 3aHsaTHS

TemaTuka MPAKTUYCCKUX 3aHSATHI/ KpaTKoO€ COACPIKAHUC

3aKOHBI 3J'IeKTpOMaFHI/ITHOI\/'I UHAYKOWHA U SJICKTPOMArHuTHOI'O B3aHMO}IeI>’ICTBHSI
Pemenne 3anau no pacuery 9/1C, uHAyHupyeMoil B IPOBOJHUKE, a TAK XKe CUJI, IeHCTBYIOMINX Ha
MPOBOJHHK C TOKOM.

Pacuer napameTpoB reHepaTOpOB ITOCTOSIHHOT'O TOKA.
Pemrenue 3a1a4 o pacyeTy napaMmeTpoB reHepaTopoB MocTosTHHOTO Toka (DJIC sKkopsi, TOK SKOpS,
HanpsoKeHHE Ha 3aKUMax )




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

PacueT napamerpoB aBHUraresie NOCTOSIHHOIO TOKA.
PeHIeHI/Ie 3aJ1a4 1o pacquy r[apaMeTpOB L[BI/IFaTeHeﬁ IMOCTOAHHOI'O TOKa (TOK ﬂKOpH, MOMCHT Ha Bany,
94acTOTa BpAIIECHU)

Pacuer XapaKTCPUCTHK I'€CHEPATOPOB ITIOCTOAHHOI'O TOKA C HE3aBUCUMBIM B036Y)KI[€HI/IeM.
Pemenue 3amau no pacyeTy u NOCTPpOCHUIO BHEITHEU 1 pel"yJ'IPIpOBO‘-IHOﬁ XapaKTCpUCTHUK IrC€HEpaTOopa
IIOCTOSAHHOT'O TOKa C HE3aBUCHUMBIM B036y)I(,I[eHI/ICM.

Pacuer XAapPaAKTCPUCTHK I'CHCPATOPOB IMOCTOAHHOI'O TOKA C IapaJlJICJIbHbIM BOSGY)KI[CHI/ICM.
Perenye 3aga4 o pacyeTy U MOCTPOCHUIO BHEIIHEH U PETyIMPOBOYHOMN XapaKTepPHUCTUK I'eHepaTopa
HOCTOSTHHOTO TOKA C MapauIeIbHBIM BO30YKICHHEM.

Pacuer XapaKTCPUCTHK I'€HEPATOPOB IMOCTOAHHOI'O TOKa CO CMCIIAHHBIM BO36y>KI[CHI/IeM
Pemenue 3ana4 mo pacyeTy U MOCTPOSHUIO BHEIIHEH U PETYTUPOBOYHON XapaKTepUCTUK TeHepaTopa
MOCTOSIHHOTO TOKa CO CMEIIAHHBIM BO30YXKICHHEM.

Pacuer XapaKTCPUCTHUK IIBHF&TGHCﬁ IMOCTOAHHOI'O TOKA € IMapaJlJICIbHbIM BO36y7KIIeHI/ICM.
Pemenwne 3amaq mo pacyeTy u NOCTPOCHUIO CKOpOCTHOI}‘I 1 MEXaHUISCKOM XapaKTCPUCTUK ABUTATCIIA
MOCTOSAHHOI'O TOKA € MapajlICJIbHbIM B036y)I(I[eHI/IeM.

Pacuer XapaKTCPUCTHUK IIBHF&TCHCﬁ IIOCTOSAHHOI'O TOKa C ITOCIICA0BATCIIbHBIM

BO30YKICHHUEM.
Pemenue 3a1a4 mo pacyeTy U IOCTPOSHUIO CKOPOCTHON M MEXaHUYECKON XapaKTePUCTHK JIBUTATelIs
IIOCTOAHHOT'O TOKa C IMOCJIICA0BATCIbHBIM BO36y)K,HCHI/IeM.

HYCKOBBIG JuarpaMMmabl ABUTATCIIA ITIOCTOAHHOI'O Toka.Pemenue 3amay mo pacueTry u

MMOCTPOCHUIO ITYCKOBBIX AUArpaMM ABUTATCIIA ITOCTOAHHOI'O TOKA IIPHU pCOCTATHOM ITyCKC.
Pemenwne 3amaq mo pacyeTy U NOCTPOCHUIO ITYCKOBBIX AUATrDAMM JABUTrATECJId NOCTOSHHOTO TOKA IIpHU
PCOCTATHOM ITYCKE.

10

OripeziesieHre OCHOBHBIX MMapaMeTpoB TpaHchopmaropa.
Perienue 3aiau 1o pacyery napaMeTpoB JIByXOOMOTOYHBIX TPAHC(POPMATOPOB (HAMIPSKEHUS U TOKH
00MOTOK, K03 duimeHT Tpanchopmarmn)

11

Omnpenenenue napaMeTpoB CXeMbl 3almelieHus Tpanchopmaropa.
Pemienue 3a1a4 1Mo pacyery napaMeTpoB CXeMbI 3aMEIICHHUS IBYX0OMOTOYHOTO TpaHCchopMaTopa Ha OCHOBE
JAAHHBIX OIIBITOB XOJIOCTOI'O X04a U KOPOTKOI'O 3aMbIKaHUA

12

DHepreTUYecKre JuarpaMMmbl Tpanchopmaropa.
Pemenne 3a1a4 1o MOCTPOCHHIO YHEPTETHUSCKUX AHATPAMM TBYXOOMOTOYHOTO TpaHCc(hopMaTopa, a Tak ke
onpezenenuto ero KII.

13

PaboTta TpanchopmaTopa moJ1 Harpy3Koii.
Pemrenue 3a1a4 1o MOCTPOCHUIO BEKTOPHBIX IHAarpaMM ABYX0OMOTOYHOTO TpaHchopmaropa mpu padboTe ¢
AKTUBHO-UHAYKTUBHON M aKTUBHO-€MKOCTHOM Harpy3Kou.

14

OHpeI[eJ’IeHHe OCHOBHBIX IMApaMETPOB ACUHXPOHHBIX SJICKTPUUCCKHUX MAalllWH.
Pemenue 3a1a4 mmo pacyery mapaMeTpoB aCHHXPOHHBIX MIEKTPHYCCKIX MAIIHH (HAPSDKEHUS U TOKA
00MOTOK pOTOpa M CTATOPA, CKOJIBKCHHUE).

15

Onpenenenrie napaMeTpoB CXEMbl ACHHXPOHHBIX JIEKTPUUYECKUX MAIIUH.
Pemrenue 3aga4 o pacuety napameTpoB T-00pa3HO# cXeMBbI 3aMEIeHUS] ACHHXPOHHBIX JJIEKTPUIECKUX
MallnH.

16

MexaHuveckue XapPaKTCPUCTUKU ACUHXPOHHOI'O ABHUTATCIIA
Pewenue 3aaa4 1o pacueTy U NOCTPOCHUIO MEXAHUUYECKMX XapaKTEPUCTUK ACUHXPOHHOIO ABUTaTENsL.

17

Onpez[eneHHe OCHOBHBIX MMAapaMETPOB CUHXPOHHBIX JJICKTPUYCCKUX MAIlIWH.
Permienue 3aau 1o pac4yeTy ¥ NOCTPOCHHIO pabOYMX XapaKTEPUCTHK CHHXPOHHBIX JIEKTPUYECKUX MAILHUH.

4.3. CamocTosiTenpHas paboTa 00yJarommxcsl.




/o

Bun camocrositensHOM paboTh

[ToaroroBka k 1a0OPATOPHBIM pabOTaM.

PaGoTa ¢ nmuTeparypoii.

CamocTosTeIbHOE U3YUYCHHE Pa3IesioB (TEM) TUCIUTLTAHBI(MOTYJIIS).

BrlimontHeHNE KypcoBOi paboThI.

IToaroroBka K MpOMEXyTOYHOM aTTECTALMH.

o O] M W N|

[ToaroToBKa K TeKyIIeMy KOHTPOJIIO.

4.4. ITpumepHbIN TIEpeUeHb TEM KYPCOBBIX pabOT

Pacuer Tpexdasznoro cuiioBoro tpanchopmaropa
Ne /it S, kxBA Ush, kB Unn, kB Coegunenne
ooMoTtok Ux3, % Pk, kBT ?
1506,93,15 /14 0,6 2,1
250633 /Y 40,8822
35050,69VY/1140,62,3
450304Y/Y40,882,4
5756,33,15 /04 1,282,5
67553,31/Y 4,50,882,6
7753,30,4Y/041,282,7
87530,69VY/Y4,50,882,8
91001169 A/114,52,652,9
10 1006,93,3 JI/Y 41,283
1110053VY/14,51,973,1
121003,150,4VY/Y 41,283,2
13160 13,8 6 /11 52,65 3,3
141606,93 1/Y 4,51,97 3,4
15160 53,15Y/14,51,97 3,5
16 160 3,3 0,69 Y/V 41,28 2,8
1725018 11 /1 5,5 3,7 2,1
18250 1510 /Y 52,65 2,2




19250106,6 ¥/[14,51,972,3
202506,33,15VY/Y41,282,4

5. IlepedeHr wu3maHui, KOTOPHIE PEKOMEHIYETCS HCIIOIL30BaTh IIPU
OCBOEHUU JUCHUILIUHBI (MOYJIA).

r.][\/ri bubnuorpaduueckoe onucanue MecTo goctymna
1 DJeKTpUUYECKHE MallIuHbI. BBeIeHNE B 2JIEKTPOMEXAHUKY. HTB ($6.); HTB (u3.2)
MaiuHbl TOCTOSIHHOTO TOKa U TpaHnchopmatopsl A M.
Bonbaek, B.C. ITonos Onnoromuoe uzganue "[utep" , 2008
2 [IpoekTrpoBanue TpaHcPopMaTopos s nuranus yerpoicts | HTB (yu.3); HTB (§6.);
ABTOMATUKH, TEJIEMEXaHUKU U MUKPOIIPOLIECCOPHBIX CUCTEM HTb (13.2)
M.J. I'nymenko, E.B. Bacunses, A.A. Pemopos, ILIL.
Cwmaznos; MUUT. Kad. "Dnexkrpuyeckue ManmHb"
Onuoromuoe m3nanue MUUT , 2004
3 Pacuer Tpancdopmaropos I[1.M. TuxomupoB OnHOTOMHOE HTB (§6.)
u3nanue JHeprus , 1976

6. IlepedyeHp COBpeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIB30BATHCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

http://library.miit.ru/ -  271eKTpOHHO-OMOJMOTEYHAST  CHCTEMa  HAy4YHO-
TexHu4eckoi oudamorexku MUNT.

http://rzd.ru/ - caiir OAO «PXX]I».

http://elibrary.ru/ - nayunas snexTpoHHas OMOIMOTEKA.

ITouckosrie cucteMsl: Yandex, Rambler, Mail

7. lIlepedyeHb  JUIEH3UOHHOTO U  CBOOOJHO  PacHpoCTPaHSIEMOro
IpPOrpaMMHOr0 00€cleyeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTIIMHBI (MOTYJIs).

JUist  BBIMOJMHEHWS PACUETHOM 4YacTu KypcoBOM pabOThl HEOOXOAUMBI
nporpammel Microsoft Excel n/unu MathCad.

JIns co3maHusi 3CKU30B YCTPOMCTBA, PAaCCUUTAHHOTO B KYpCOBOM paborte,
TpeOyercs nporpamma «Kommacy.



8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOAUMON  IJIs
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

HaTypHBIE 00Pa3Ibl MJIEKTPUUECKUX MaITUH

y4eOHBIE TUTAKATHI SJICKTPUICCKUX MAIIIHH

YEPTEKHU CEPUMHO BBITYCKAEMBIX JIEKTPUUYECKUX MAIIVH
KOMIIbIOTEepHBIN Ki1acc ¢ OBM, noakntoueHHbIMU K ceTh INTERNET

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3aueT B 3 cemecTpe.
Kypcosas pabota B 3 cemectpe.

10. OueHouHbIE MaTEpUAIIBI.

OneHouyHble MaTepualbl, IPUMEHSAEMBIE NPHU MPOBEACHUU IPOMEKYTOUYHON
aTTeCTallH, pa3padaThIBalOTCA B COOTBETCTBHUH C JIOKAJIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, K.H. KadeIphl «DIEKTPOroe3/a
U JJOKOMOTHUBBEI»

CoracoBaHo:

3aenyromuii kadeapoir ATCra X T
3aBenyromuii kaheapon duJl

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCHUU

N.N. T'ap6y30B

A.A. AHTOHOB
O.E. IlynoBukos

C.B. Bonoauna



