MunncTepeTBO HAyKH U BEIcIIero obpa3zoBanus Poccuiickoit @enepanym

denepansHOe rocyjapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YIPEKIeHHE
BBICIIIET0 00pa30BaHUs
UPKYTCKUNA HAITUOHAJBHBIIN UCCIETOBATEJIHCKHMI
TEXHUYECKUAN YHUBEPCUTET

Iﬁ) fc'/rﬁo yuebHol pabote
ssse— B

' B.B. CmupHOB

IIPOI'PAMMA

BCTYIHTEJIbHOI0 HCIILITAHUS
AJISE OCTYNAIOMIHX
Ha NPorpaMMy MarucTpaTyphl 10 HANPaBJIEHHIO
13.04.02 — «IeKTpo3HepreTHKa M 3JIEKTPOTEXHHKA»
«MHTe/UIeKTYaIbHBIE CHCTEMBI 3J1eKTPOCHAGKEHH ST
(*mo mporpaMme BCTYNHTEJIBHBIX HCNBITAHUA
«HMHTeN1eKTyaIbHOE 3JIeKTPOCHA0KEeHHEY)

Hpxkytcx — 2025 T.



Tema 1. OcHOBHBIE NOJIOMKEHHSA TCOPHH 3JIEKTPOMArduTHOI'O I0JIA B HX MPHMEeHEHHE K
TCOPHH 3JIEKTPHYCCKHX Hemnei

OJNEeKTPOMarHWTHOE IIONe€ KaKk BHI Marepud. VHTerpanbHele u aubdepeHIHaTbHbE
COOTHOIIEHMSA MEXKIY OCHOBHEIMH BEelMYMHAMH, XapakTepusyrommmu moje. [lompasnenenue
SNICKTPOTEXHUYECKHX 33J1a4 Ha HenHble W mosessle. Kornencarop. UnnykruHOCTE. SBICHHE
CaMOMHAYKIWH. B3auMHas MHIyKTHBHOCTH. SIBIEHHE B3aMMOMHIYKIHH. CXeMBI 3aMEINCHHS
PEANTBHBIX 3JIEKTPOTEXHHYECKUX YCTPOHCTE.

Tema 2. CpolicTBa THHEHHBIX 3JIEKTPHYECKHX Leleil B MeTObI HX pacyera.
JIeKTpHYeCKHe HelH MOCTOSHHOr0 TOKA

Onpenenenve MUHEHHBIX H HENTHHEHHBLIX 3JeKTpudeckux nerelr. Mcrounnk DJC ¥ HCTOYHHK
ToKa. HepasBeTBlleHHBIe W Da3sBETBICHHBIC 3JIEKTPHYCCKHE lemd. HampskeHHe Ha ydacTke
nermy. 3akon Oma Juis ydacTKa IENH, He comepxkamero ucrognmka DJIC. 3akon Oma i
ydacTka nend, copepxamero ucrouyHuk JJIC. O6obmernsi 3akon OMa. 3akons Kapxroda.
Cocrasnenne ypaBHeHHH IS pacyeTa TOKOB B CXEMaX C IOMOIIBIO 3aKOHOB Kupxroda. 3amena
HECKOJIbKHX IapallIe/lbHbIX BETBEH, colepamux ucTouHnkyd 3J]C H MCTOYHMKH TOKA, OJHOM
SKBUBAJICHTHOH. [IpeoGpasoBanye 3B€3/IBI B TPEYTOIBHHK K TPEYTOILHAKA B 3BE3/Y.

Tema 3. JnexTpudeckue menu oAHOGA3HOr0 CHHYCOHAAILHOIO TOKA

CHHyCOMIaNBHBIf TOK M OCHOBHBIE XapaKTEPH3YIOIIHE €r0 BETWYHHEL Cpennee u
IEHCTBYIOIIEE 3HAYEHHS CHHYCOHNANBHO H3MEHSIOMEHCs BemwumHEL — Kod(duuuent
aMIUTHTY/bl B Ko3bdunuenT dpopMsl. M300paxkenne CHHYCOMIAIPHO H3MEHSIONMXCS BeJITIHH
BEKTOpaMH Ha KOMILIEKCHOH IIockocTH. Kommuekenas ammmryna. Komiuieke neficTByromero
3HaueHHs. BexropHas namarpamMma. MrHOBeHHAs MONIHOCTB. PE3MCTHBHEIH SIEMEHT B IENH
CHHYCOHJANbHOro TOKa. WHIYKTHBHEIH 3/IEMEHT B NENM CHHYCOMJAIBHOTO TOKAa. EMKOCTHBIM
SJICMEHT B LENH CHHYCOHJAIBHOro Toka. KoMIulekcHoe compotuenenue. 3akon Oma s memu
CuHycouIampHOro Ttoka. KoMIekcHas mpoBOXEMOCTb. TpeyromBHEK CONPOTHBICHAH U
TPEYroNbHUK MpPOBOJMMOCTEH. Pabora ¢ KOMIUIeKCHBIME umciamd. 3akoxbl Kupxroda B
CHUMBONHYeCKOi ¢opme 3amucu. [IpuMeHeHHE BEKTOPHBIX JMArpaMM IIPH  pacdere
SICKTPHYECKUX IENeH CHHYCOMIANIBHOTO ToKa. V300paxkeHHe pasHOCTH IOTEHIHMATIOB Ha
KOMIIIEKCHOH IUIocKoCcTH. Tomorpadudeckas nuarpamma. AKTHBHAs, PeakTHBHAS W IIOJHAS
MOIHOCTH. BEIpaxkeHue MOIHOCTH B KOMIUIEKCHOH (opMme samuch. M3MepeHHe MOIIHOCTH
BAaTTMETPOM. JIBYXIIONIOCHUK B LEMH CHHYCOMAATLHOIO TOKA. Pe30HAHCHBIN pPEXHM paGOTHI
AByXHOIIOCHHKA. Pesonanc Tokos. Kommencanus casura das. Pesonanc mHanmpsokeHmii. Pacuer
SIIEKTPHICCKUX LENeH IIPU HAIMYMH B HUX MarHUTHO-CBS3aHHBIX KaTyinek. IlocienoBaTensHoe
COCIMHECHHME JIBYX MarHUTHO-CBA3aHHEBIX KATYIIEK.

Tema 4. Tpexdaznnie menu

Tpexdasnas cucrema OJIC. IlpmHmmn paboTel Tpex(hasHOTO MAIIMHHOTO reHeparopa.
Tpexdasnas nens. Pacmmupenne monsTHs (assl. OCHOBHEIE CXeMBI COETHHEHMS Tpex(hasHbIX
eneH, ONpe/eNeHre JTHHERHBIX B (a30BbIX BenuurH. COOTHONIEHHS MEXTY THHEHHBIMA H
(ha3oBBIME HaNpsKEHMSIME U ToOKaMu. [IpenmyInecTsa TpexhasHbx cucreM. Pacuer Tpex¢a3HbIX
nened. CoenuHeHWe 3Be3fla — 3Be3da C HYIeBsM IpoBogoM. CoeMHEHHE HArpy3KH
TpeyronsrukoM. Coenunenue 38e3n1a — 3Be31a Ge3 HyneBoro nposona. TpexdasHple HEmd Ipu
HAIMIUH B3aMMOMHIYKIHA. AKTHEHAS, PEAKTHBHASA M MOJIHAS MOIIHOCTH TpeX($asHOH CHCTEMBL.
M3Mepenne akTHBHOH MOMHOCTH B Tpex(asHOW cucTeMe. MarHWTHOE IIONe KATYIIKH ©
CHHYCOHJATbHEIM TOKOM. Iloirydenne KpyroBoro BpalmaroIerocss MarHATHOTO TOJIs. IIpHHIHD
paboTel aCHHXPOHHOTO JIBHraTels. Pa3loXeHHe HECHMMETPHYHOH CHCTEMbI HA CHCTEMEBI



IpsIMOH, OOpaTHOH M HyJeBOH ImocienoBarenbHOCTeH (as. OCHOBHEIE IIOJOXKEHHS METOJA
CHMMETPHYHBIX COCTABIAIOIINX.

Tema S. Beenenne B d;1exTpoMexaHnky. O0mue BONPOCH MAINMH IIEPEMEHHOT0 TOKA

Kparkas ucTopms pasBHTHA 3TeKTpHYecKHX MarmwH. Kiraccudukamys seKTpHYecKHX MAIIHH.
OcCHOBHBIE KOHCTPYKTHBHBIE HCIIOJHEHHS JIEKTPHYECKUX MALIHH. 3aKOHBI 3TEKTPOMEXAHHKH.
ONIeKTpU4ECKHE MaIIHHEl — 9JIeKTPOMEeXaHHYecKHe mpeobpasopaTend. MarHuTHOe IOle
MamuHbl. Bpamaromeecs MarauTHoe moe. O6MOTKE siexTpudeckux mamuH. HaBenerne DJIC
B OOMOTKax SIEKTPUYECKAX MalldH. MarHHTOABHKYIQHE CHIbI B 0OMOTKaX. YpaBHEHHE
3IEKTPOMEXaHHIEeCKOT0 NIpeoOpasoBanus s3HepruH. [Tapamerps! anexTpudeckux MammH. [Totepu
1 K03 QHUIMERT moTe3Horo neficTBus. Harpes u oxJiaskaeHre 3MeKTPHYecKMX MALIHH.

Tema 6. Tpanchopmaroper. Knaceuduxauus rpancdopmaropos

Hasnawerne u obmue ceenenus o tpancdopmaropax. YpasHenus tpanchopmaropa. Bexropnas
muarpamMma  tpancpopmaropa. Cxema  3amemenus  TpaHcdopmaropa.  TpexdaszHsle
TpaHcdopmaropsl.  [lapamerpsr cxembl 3aMelmeHus —TpaHcdopmaTopa. KoHCTpYKIHE
Tpacdopmaropo. CXeMEI H TPYNIEl coemuHeHHH. OCOGEHHOCTH pPabOTHI HACHINEHHBIX
omHO(AsHBIX ®  Tpex(asHBIX TpaHChOPMATOpOB. XAapakTEepHCTHKH TpaHC(HOPMATOPOB.
Ilapayensnas  paGota  TpamcpopMaTopoB.  MHOroo6MOTOWHEIE — TpaHCHOPMATOPEL.
Astorparcopmaropel. Tlocrenoparenpuble TpaHCHOPMATOPHL PerymupoBaHHe HAIpPsDKECHHS
Tpancdopmaropa. Crenuansrsie TpanchopMaTopsl. TpanchopMaTOps! TOKa H HAIPSIKEHHAL.

Tema 7. AcMHXpPOHHbIE MAMIHHBI

Pexxumbl paboTEl ¥ 00IACTH NPHMEHEHHs ACHMHXPOHHBIX MAIlHH. MaTeMaTHYecKoe OnMCcaHue
TPOIIECCOB PeoOpa3oBaHys SHEPIUH B ACHHXPOHHBIX MAIMHAaX. KOHCTPYKIIMH aCHHXPOHHBIX
MarwH. OOMOTKH aCHHXPOHHEIX MallHH. BeKTopHas auarpaMMa acHHXpPOHHOH MamuHbl, Cxema
3aMEIIEHUs aCHHXPOHHOH MammHbl. Kpyrosas mmarpamma. [Toctpoenne KpyroBoi JuarpaMMel
IO ONBITHEIM HaHHBIM. Paboume XapaKTepHCTHKH. DIEKTPOMArHMTHEIA MOMEHT HJISaIbHOM
ACHHXPOHHOH MAaIlMHEL PerylMpoBaHHe 9acTOTh! BpAINECHHSI. AHOPMAIBHEIE PEXHMEI PabOTHI
ACHHXPOHHBIX MaIIMH. ['eHepaTopHEIH, TOPMO3HOH M TPaHCHOPMATODPHEIA pEXHMBI PaboTEHI
aCHHXPOHHOH MamuHEl. OHO(a3HbIe IBHTATEIH.

Tema 8. CHHXpOHHBIE MAIIMHEI

PexuMbl paboTsl CHHXPOHHBIX MamdH. IIpolecchl MpeoOpa3oOBaHHs SHEPrHH B CHHXPOHHBIX
MaluHaX. KOHCTPYKIMH CHEXPOHHBIX MallMH. MarHWTHOE II0Ji€ CHHXPOHHOM MAITHHBI IpH
XOJIOCTOM XOJi€. PacteT MarHMTHOM Iens CHHXPOHHBIX MalliH. MarsuTHOe II0Jie CHHXPOHHOM
MAalllMHEl IpH Harpyske. Peakius sxops. [lapaMeTpsl CHHXPOHHBIX MAIlHH B YCTAHOBHBIIEMCS
pexxaMe.  XapaKTEPHCTHKM — CHHXPOHHBIX — TeHEPAaTOpOB.  BeKTOpHBIE  JHATrPaMMEI
HEABHOMOMIOCHBIX ~ CHHXPOHHBIX TI'€HEPAaTOpoB. BeKkTopHBIE IHarpaMMBl  CHHXPOHHBIX
SBHOIIOJIIOCHBIX CHHXPOHHBIX TreHepaTopoB. llapammenshas paboTa CHHXpOHHBIX MAaIIHH.
Brinouerre Ha napaniensHyo paboTy CHEXPOHHBIX T€HEPATOPOB. PeryHpoBaHue peaKTHBHOM
MOITHOCTH. CHHXpOHHBIE ABHraTeMH. CHHXPOHHBIH KOMIIEHCATOP.

Tema 9. MamuHBI NOCTOSSHHOTO TOKA
ITponeccel mpeoOpa3oBaHUs SHEPrHH B MAlHHAX HOCTOSHHOTO TOKA. YpaBHEHHS MaIoHH

IOCTOSHHOTO TOKa. KOHCTpYKIMM MamMH MOCTOSHHOrO Toka. OOMOTKH SKOpeH MaImuH
IOCTOSTHHOI'O TOKa. XO0JI0CTOH X0/ TeHepaTopa MOCTOSHHOIO TOKa, I1o1e MalIHHbI TOCTOSHHOTO



Toka npu Harpyske. Kommyramus. Coocobbl ymyuIneHuss KOMMYyTalud. [ eHEpaTopEl
MOCTOSHHOTO TOKA. JIBUraTeNH IOCTOSHHOTO TOKA.
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