MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHue 06pa3oBaTe/bHOI NPOrpaMMbl. JJIeKTPOMEXaHHKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
AHAJIU3 HEYCTAHOBHUBHIUXCS ITPOLECCOB B QJIEKTPUYECKHUX
MAIHINHAX U TPAHC®OPMATOPAX

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 yacoB

Jexnun

8 cemecTp - 28 yaca;

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JladopaTopHbie padoThI

8 cemecTp - 16 yacos;

Kouncynabranuu

8 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

8 cemecTp - 61,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
JlaGopaTopnasi pabora
PacueTrHo-rpadgmueckas padora
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;

Mocksa 2020




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageney, MBaHoB A.C.
[IpenomaBaTelib NaerTbnratop R28e5c30d-IvanovAlS-37175e16 A.C. IBaHoOB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHL o CeepeHuna o snagensue U3MN M3K
00pa3oBaTENbLHOM Brageney LINpUHCKMiA C.B. .
IIporpaMmabl VaeHTuduratop Rac9f4bfa-ShirinskiiSV-a85b725f CB, I_I_II/IpI/IHCKI/H/I
(OIKHOCTB, YUCeHasl CTETICHb, YUCHOE (mozmuch) (pacuupoBKa IOIINCH)
3BaHKE)

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CeepeHuna o snagensue U3MN M3K

3aBeyIoNIuil BhIMyCKaroen | | CTe— Kucenes M1
Kadeapbl * Mol [T — R572cad13-KiselevMG-137ee096 M.I'. Kucesnen
(OIDKHOCTB, YUeHas CTETICHb, YUCHOE (mozmucs) (pacuupoBKa IOIINCH)

3BaHKE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Leap ocBOeHUs THMCUMIIMHBI. U3y4YEHUE SBICHUHM, BO3HUKAIOIIUX IPU MEPEXOJHBIX IIpoLieccax B
TpanchopMaTopax M IEKTPUUYECKUX MAIIMHAX BCEX BUIOB, U METOJOB aHAIM3a MEPEXOIHBIX MPOIECCOB
Ha OCHOBE MATEMAaTUYECKUX MOAEIEH 2JIEKTPUUYECKUX MalluH

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4€HHE OCHOBHBIX BUJIOB MIEPEXOHBIX IIPOLIECCOB B ANEKTPUUECKUX MAIINHAX;

- U3y4eHHe 0COOCHHOCTEH MPOTEKAHUS MEPEXOTHBIX MPOILECCOB B PA3TMYHBIX SJIEKTPHUECKUX
MalllMHaX ¥ BIUSHUS [1aPaMETPOB MEKTPUUECKUX MAIIMH Ha XOJ] IEPEXOJHOI0 MPOLecca;

- OCBOEGHHE METOJIOB aHAJIM3a Pa3HOr0 PoJia NEPEXOIHBIX MPOLIECCOB B MEKTPUUECKUX MALIMHAX;

- IpUOOpEeTEeHNE HaBBIKOB 00OCHOBAaHHOI'O BHIOOPA U IPUMEHEHUS METOI0B aHAJIN3A NEPEXOAHbBIX
IIPOLIECCOB B EKTPUUYECKUX MAIIUHAX.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TIK-5 Cnoco6en mpoBOIUTh
paboThI IO 00paboTKE
TEXHUUYECKON MHpOopMaluu
U pe3yibTaToOB
WCCIIEIOBAHUM, €€ aHATIU3Y
U TIPUMEHEHHUIO IS
MIPOEKTUPOBAHUS OOBEKTOB
npodeccuoHanbHOM
JeSTEIbHOCTH

NJI-3nk-5 [Ipumensier
NpUOIIMKEHHBIE METO/IbI
pacyera ¥ BIOOpPa OCHOBHBIX
AIIEMEHTOB JIEKTPHUECKUX
MAIlliH 1 anmnapaToB

3HATh:
- METOAbI MATEMATUYCCKOT'O aHaJIN3a U
MO/JICJIMPOBAHUS, TEOPETUICCKOTO U
SKCHICPUMCHTAJIIBHOT'O UCCJICIOBAHUA
MEPEXOHBIX MPOIIECCOB B AICKTPHUECKUX
MalIgHax ¥ Tpancopmaropax.

YMETB:
- MOJICTTMPOBATH IEKTPUIECKUE MAITHHEI
U TpaHC(OPMATOPBHI.

IIK-7 Cnocoben
y4acCTBOBATh B
MJIAHUPOBAHUU, TTOATOTOBKE
W BBIITOJTHEHUH THUIIOBBIX
AKCIEPUMEHTATbHBIX
HCCIICIOBaHUMN MO 3aJaHHOM
METOJIMKE U aHAIIM3UPOBAThH
IIOJIyYEHHBIE PE3YJIbTAThI

N -1nk-7 [pumensier
OCHOBHBIE METO/IbI, CIIOCOOBI U
CpeJICTBa MOJTyYeHUS,
XpaHeHus1, mepepadboTKu
uH(OpMaIHU, UCTIONIB3YeT
KOMITbIOTEP JUIsl 00pabOTKH
uH(popManun

3HATH:
- TEXHUYECKHE CPEJICTBA JJISl U3MEPEHUS
OCHOBHBIX IIapaMETPOB MEPEXOIHBIX
IIPOLIECCOB B AJEKTPUUYECKUX MAIIMHAX U
TpaHchopMaTopax.

YMETh!
- paCCUUTBIBATH IEPEXOAHBIC ITPOUCCCHI B
ANIEKTPUUYECKUX MAlllMHaX U
TpaHcpopmaTopax.

IIK-7 Cnocoben
y4acCTBOBATh B
MJIAHUPOBAHUU, TTOATOTOBKE
W BBIITOJTHEHUH THUIIOBBIX
AKCIEPUMEHTATbHBIX
HCCIICIOBaHUM MO 3aJaHHOM
METOJIMKE U aHAJIM3UPOBAThH
MOJIyYEHHBIE PE3YJIbTAThI

N J1-3nk-7 PaspabatsiBaet
YIPOIIEHHBIC MOICITH
DIIEKTPOMEXaHHUECKHX
npeobpa3oBaTesicii SHEPTUH U
MMPOTCKAOIIUX B HUX
HPOILIECCOB

3HATH:
- IPUHIIUIIBI MATEMAaTUYECKOTO OMTUCAHUS
IIPOLIECCOB, TPOUCXOAINX B
AIIEKTPUYECKUX MAIMHAX U
TpaHchopMaTopax.

YMETB!

- UCTIOJIh30BaTh COBPEMEHHBIC
IporpaMMHBIE CPECTBA IS pacyera
MIEPEXOIHBIX TPOIIECCOB B TMHEHHBIX U
HEJIMHEHHBIX AJIEKTPUUECKUX U
MarHUTHBIX HETSIX JIEKTPUISCKUX MAIIHH
U TpaHc(hopMaTOpOB.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JluciunianHa OTHOCHTCS K OCHOBHOM TNpO(eCCHOHAIBHONH —00pa3oBaTeNbHON —Iporpamme
Onekrpomexanuka (manee — OIIOII), nanpaBnenuss noxaroroBku 13.03.02 DiekTpo3HepreTuka Hu
JJIEKTPOTEXHUKA, YPOBEHb 00pa30BaHMs: BBICIICE 00pa3oBaHue - OaKalaBpuUar.

TpeGOBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:

- 3HaTh (PU3UUECKHE 3aKOHBI, JISKAIIUE B OCHOBE PA0OThI AJICKTPUIECCKUX MAIIUH U
TparnchopMaTopos

- 3HATh NPUHIIUT JSHCTBHUS U KOHCTPYKIIUH SJICKTPUUECKHUX JIBUTATENCH, TeHEPaTOPOB U
TparchopmMaTopos

- 3HATh METO/IbI PEIICHHS OOBIKHOBEHHBIX U GEPeHIINATBHBIX YPaBHCHUN

- YMCTB OIIPCACIIATH MMapaMCTPhI U paCCUUTBIBATD XAPAKTCPUCTUKU DJICKTPUYCCKUX MAlllMH

- YMETh peliath OOBIKHOBEHHBIC AU G EpEeHIINATBHBIC YPABHEHUS aHATUTUIECKUM CIIOCOO0OM

PesynbTarel 00y4ueHus, MOTYICHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIMHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bunbl nepexoaHbIx 12 8 4 4 - - - - - - 4 - Ilodzomoeka K nabopamopnoit padome: Jlns
MPOIIECCOB B BBIMOJTHEH U 33JJaHUI 110 JTAO0OpaTOpHOU padboTe
TpaHcdopmaropax u HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
ANEKTPHUYECKUX 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
MalluHax. TaK K€ U3Y4YUTh BOIIPOCHI BAPUAHTOB
MartemaTtHueckoe 00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B
OIMCaHUE TIePEXOJHBIX pazznere "Buisl mepexoIHbIX MPOLECCOB B
nporneccoB. Temnossle TpaHchOpMaTopax U MEKTPUUSCKUX MAIITHHAX.
HePEeX0THbIE MPOLIECCHI. MartemaTiyeckoe OnMcaHue MePeXOaHBIX
1.1 Buer nepexomHBIX 12 4 4 - - - - - - 4 - nporeccoB. TemnoBble NepexoaHble MPOLecChL."”

MPOLIECCOB B
TpaHcdopmaropax u
ANEKTPHUUECKUX
MallHax.
OOBIKHOBEHHBIE
i depeHnnanbHbe
YpaBHEHHS 1JIs
MaTeMaTH4eCcKOro
OIIMCaHMS NEPEXOTHBIX
npoueccos. TeruoBble

MEPEXOAHBIC IMMPOIECCHI.

Pexxumbl paboTs
INEKTPUYECKUX MAIIUH
IO YCIIOBHSIM Harpesa.

MaTepHuainy.
Ilo020moeKa K KOHmMPOILHOU padome:
W3yuenne maTepuaos 1o paszaeny Bunsr
MepEeXO/IHBIX MPOIIECCOB B TpaHc(opmaropax u
ANEeKTPUYECKUX MalIHaX. MaTtemaTudeckoe
OTHCaHKEe ePEXOHBIX MPOoLecCcoB. TernoBse
MePEXOAHBIE MPOIIECCHI. U MOJITOTOBKA K
KOHTPOJBHOI paboTte

Ilo0z0moeka K npaKmuuecKum 3aHAMUAM:
W3yuenue marepuana no paszaeny "Buasl
MEPEXOIHBIX TPOIIECCOB B TpaHCPOpMaTOpax u
JNEKTPUYECKUX MalIMHAaX. MaTteMaTuieckoe
ONMCaHNE NEPEXOIHBIX IpoLeccoB. TemnoBsie
MePEXOIHBIE MPOIIECCHL." TTOATOTOBKA K
BBITIOJTHEHUIO 3aJaHUH Ha TIPAKTHYECKUX
3aHITHIX

Camocmoamensroe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
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JIOTIOJTHUTEIBHOTO MaTepHaia o paszierny
"Bunbl nepexoaHbIX MPOLIECCOB B
TpaHchopMaTOPaxX U MCKTPUUCCKUX MAIIAHAX.
MareMaTH4YeCcKOe ONMCAHNE TIEPEXOIHBIX
mporieccoB. TemToBkIe MepexoaHbIe MPOIEecCHL."
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], ctp. 317-318

[4], wacTs 1

IIepexoanble npoecchl
B TpaHC(opMaTopax

12

2.1

JuddepennuansHoie
YpaBHEHHUsI
TpanchopmaTopa u ux
CBSI3b C KOMIUIEKCHBIMHU
ypaBHEHHSIMH
YCTaHOBHBLIMXCS
pexumoB. Ou3nvecKuit
CMBICIT TApaMETPOB B
muddepeHnrnaTbHBIX
YpaBHEHUSIX.
[lepexoanslii npouecc
IIPY BKIIIOUYEHHUHU B CETh
HEHarpy»XeHHOTO
Tpanchopmaropa,
BJIMSIHHE HACBIIICHHS.
BrezanHoe kopoTkoe
3aMbIKAHUE BTOPUYHOU
00MOTKH
TpaHchopmaropa,
YAapHBIA TOK
KOPOTKOTO 3aMbIKaHUsL.
BosneiictBue ToxoB
KOPOTKOT'O 3aMbIKaHHs
Ha TpaHc(hOpMaTop.
Bxitouenue
TpaHcopmaTopa Ha
MOCTOSIHHOE
HaIpsHKEHHUE.

12

Iloozomoeka K nabopamopnoii pavome: J1ist
BBIMOJIHEH U 33JaHHUH TI0 JIaAOOpaTOpHOU padboTe
HEOOXOAUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJIHEHMS J1TaOOpaTOpHOil paboThI, a
TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "llepexogHble POIECCH B
TpaHchopMmaTopax" MaTrepuaty.
CamocmosamensbHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"[lepexomHbIE poOIIECCH B TpaHCPopmaTopax"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], rmaBa 25
[4], acTs 2
[5], rmaBa 15




BotHOBEBIE TEpeX0THbIE
OPOLIECCHI U
MepeHATIPSHKEHHS B

TpaHc(hopMaTopax.
3 Maremarudeckas 12 Iloozomoeka K KOHmMpPO1bHOU padome:
Mozienb 0000mmeHHON Wzydenne maTepraoB Mo pa3uery
JIEKTPUYECKON Maremarndeckasi MOZIEJIbL 0000IIEHHON
MaIIMHbI ANIEKTPUUYECKOM MAIITMHBI U [TOJ'OTOBKA K
3.1 HUctopus co3manus 12

00001IeHHOH TeopHn
INEKTPUUECKUX MAIIHH.
Mertobl aHanu3a
MEePEXOIHBIX
MPOLIECCOB B
ANEKTPHUYECKUX
MamuHax. JlonymeHus,
MIPUMEHsIEMbIE TIPH
aHaJM3e.
IIpoctpaHcTBEeHHBIE
BEKTOPbI IEPEMEHHBIX B
Pa3JIMYHBIX CHCTEMax
KOOpJIMHAT.
IIpeobpa3oBanue
MHOT0(]a3HbIX 0OMOTOK
B DKBHMBAJICHTHBIE
IByXx(azHble. DTarbl 1
WHBAapHAHTBI
npeoOpa3oBaHus.
®opmyier 06paTHOTO
npeoOpa3oBaHMs
NIepeMEHHBIX.
MatpuuHsie
npeoOpa3oBaHusL.
Juddepennnansueie
ypaBHEHHUsI
3JIEKTPUUYECKOM
MAaIIrHBI B (a30BBIX
koopauHatax. [lepexon
K OPTOTOHAJIbHBIM

KOHTPOJBHOI paboTte

Camocmosmenvroe uzyuenue
meopemuueckozo mamepuana: I3ydcnue
JTOTIOJTHUTEIBPHOTO MaTepraia 1o pa3aeiny
"MateMaTHuecKasi MOJIeb 0000IICHHOM
ANEKTPUIECKON MaITUHbBI"

H3yuenue mamepuanog 1umepamypnoix
UCHOYHUKOB:

[3], rmaBa 2
[6], rmaBa 69




KOOpAMHATAM.
HenonpwxHas u
BpaIaroIuecs
CHUCTEMBI KOOPJINHAT.
Jduddepernnansasre
YpaBHEHHUS
0000IIIEHHON MAIIINHEI
B Pa3IUYHBIX CHCTEMaX
KOOp/AWHAT.
IIpeobpazoBanus
Knapk u
npeoOpa3oBaHus
ITapka. Marpuunas
(hopMa 3amucu CUCTEMBI
i depeHInanbHbIX
YpaBHEHH.
Hcnonb3oBanue
OTHOCHTEITEHBIX
€IMHAIL] B 0000IIEHHOI
TEOPHUH AIEKTPHUCCKIX
MaIIyH.
DNeKTPOMAarHUTHBIN
MOMEHT B 0000IIEHHO
TEOPHUH IECKTPHUCCKIX
MamnH. QopMmyJisl
3JIEKTPOMArHUTHOTO
MOMEHTA.
JuddepernnansHere
ypaBHeHWUs OanaHca
MOMEHTOB (JIBHKCHUS
poTtopa) s
reHeparopa u
3JIEKTPOABUIATEISL.
Maremaruueckas
MOJeIb 0THO(A3ZHOTO
ACHMHXPOHHOTO
JIBUTATEIIS.
Maremaruueckas
MOJIEJIb ACHHXPOHHOTO
KOHJICHCATOPHOTO




JIBUTATEIS.
Juddepennmnanbueie
YpaBHCHHUS
CHHXPOHHBIX
JIBUTATEJIEH C
MMOCTOSTHHBIMH
MarHuTaMu U
CHHXPOHHBIX
PEaKTHBHBIX
JIBUTATEJICH.

[IepexonHblie mpouecchl
B aCUHXPOHHBIX
MalIuHax

12

4.1

Juddepennnanbubie
YpaBHEHUS
ACUHXPOHHOTO
JIBUTATEIS C
KOPOTKO3aMKHYTBHIM
POTOPOM B PA3IUYHBIX
CUCTEMaX KOOpJMHAT.
Ilepexoanble nporecchl
B ACUHXPOHHBIX
JIBUTATEISX MPH TYCKeE,
peBepce U N3MEHEHUHN
Harpy3Kd Ha BaJy.
Bnusinue napameTpos
ACUHXPOHHOTO
JIBUTATEIIS Ha XOJI
[IEpPEXOIHOTO TpoIlecca.
Jnnamuueckas
MEXaHHYEeCKas
XapaKTePUCTHKA.

VY napHslii TOK
BKJIIOUEHUS U YIapHBIi
MOMEHT aCHHXPOHHOTO
JIBUTATEIIS.
Ilepexoanslii mpotiecc
MIPY ITyCKE ABUTATES
MIEPEKITIOUYEHUEM CXEMBI

12

Ilodzomoeka K nadbopamopnoit padome: Jns
BBIMOJTHEH U 33JJaHUI 110 JTAO0OpaTOpHOU padboTe
HEOOXO0AUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3aJ1auy BBITIOJHEHUS J1JA00paTOPHOH paboTEhI, a
TaK K€ U3Yy4YUTh BONIPOCHI BAPUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "llepexoaHble IpOLECCH B
ACHHXPOHHBIX MaIllHAaX" MaTepHaiy.
CamocmosamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"IlepexoaHbIEe MPOIECCH] B ACHHXPOHHBIX
MarHax"

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[4], gacTs 3
[5], rmaBa 44.1
[6], rmaBa 70




«3BE37a» -
«TPEYroJIbHUK». YUET
HEJIMHENHBIX
HU3MEHEHUH
[apaMmeTpoB MpU
MaTeMaTHYECKOM
MOJEIUPOBAHUU
3JEKTPUYECKUX MAILIUH.
MopaenupoBaHue
TE€HEPAaTOPHOr'O pexXUMa
ACHHXPOHHOW MalllMHBI.
MaremaTtuueckas
MOJEJIb ACUHXPOHHOI'O
reHepaTopa ¢
CaMOBO30YKICHHEM.

[IepexonHblie mpouecchl
B CHHXPOHHBIX
MaIlIfHaX.
JuddepernnansHere
ypaBHenus [lapka-
I'opesa.

5.1

JuddepernnansHere
ypaBHeHus Ilapka-
l'opesa nns
CHHXPOHHBIX MaIlTiH.
DNeKTPOMAarHUTHBIN
MOMEHT CUHXPOHHOM
SIBHOTIOJIFOCHOM
ManuHbl. [lepexoaHbiit
MIpoLEeCcC NpU
BHE3AIHOM
Tpéx(hazHOM KOPOTKOM
3aMBbIKaHUU
CHUHXPOHHOT'O
reHeparopa.
Ilepexonnsie u
CBEPXITEPEXO/THbIE
WHIYKTHBHbBIE
COTIPOTHBJICHUS

Ilo020mogKa K KOHmMpPONbLHOU padome:
N3y4yenune maTtepraioB IO pas3zieiry
ITepexoaHbIe TIPOIIECCH B CHHXPOHHBIX
MmammHaX. JJuddepenunansaeie ypaBHSHHS
[Tapka-I'opeBa. ¥ HOArOTOBKA K KOHTPOJILHOM
pabote

Camocmoamenvroe usyuenue
meopemuueck02o mamepuana: VIsyaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"IlepexoaHbIE MPOIECCH B CHHXPOHHBIX
MamuHax. JJuddepeHmansabie ypaBHEHHS
[Tapka-T'opesa."

H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOG:

[1], rmaBa 26
[2], rmaBa 35
[6], rnaBer 71, 72 73
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0OMOTKH SIKOpSI.
DneKTpoIuHAMUYECKHE
CHJIBI IIPU KOPOTKOM
3aMBbIKaHUU.
Craruueckast U
JUHAMHYECKast
YCTOWYUBOCTD
CUHXPOHHOM MaIlIUHBI.
VY nenpHbBIE
CUHXPOHU3HPYIOLIHE
MOIITHOCTh U MOMEHT.
Kauanus potopa
CUHXPOHHOW MAIlIMHBI.
MomMmeHTHI,
JIECTBYIOIIME HA
potop. Ponb
nemriepHoit
(YycokoHuTeIbpHOIT)
oOMoTKH. Brimanenme
CUHXPOHHON MalllWHbI
13 CUHXPOHU3Ma,
ACUHXPOHHBIN PEXUM
CHHXPOHHOW MAaIlIMHBI,

PECHHXPOHHU3AIIHSI.
6 [lepexoHble MPOIECCH 16 Iloozomogka k 1abopamopnoit padome: JIns
B MalllMHaX BBIMOJIHEH U 33JaHUI 110 JTaA00OpaTOpHO padboTe
MOCTOSIHHOTO TOKA. HEOOXOAMMO TPEIBAPUTEIIEHO U3YUHUTh TEMY U
JduddepernnansHere 3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a

ypaBHEHUS MAIIUH TaK e M3y4HTh BOIIPOCH BAPUAHTOB
NOCTOSIHHOTO TOKA. 00paboTKH pe3yNIbTaTOB MO H3yYEHHOMY B

6.1 JuddepernnansHere 16

ypaBHEHHS MalllH
MIOCTOSTHHOTO TOKa U MX
CBSI3b C YPaBHEHUSIMH
YCTaHOBHUBILIMXCS
pexumoB. Ilepexonnbie
MPOLIECCHI PU
BKIJTFOUEHUH OOMOTKH
BO30YKJICHHSI, ITyCKE U

paznene "llepexoHble TPOLECCH B MAIIMHAX
MMOCTOSTHHOTO TOKa. J{nddepeHnumansHpie
YpaBHEHHMsI MAIIMH MOCTOSHHOT'O TOKA."
MaTtepuany.

Camocmoamebnoe usyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIFHOTO MaTepuaa 1o pa3aeny
"IlepexoaHbIEC MPOIECCH B MAIITHAX
MOCTOSTHHOTO TOKa. JnddepennuaasHble
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YpaBHCHU MAllIMH IMOCTOAHHOT'O TOKa."
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

Habpoce Harpy3ku
IBUTATEJIEH C
Pa3TUYHBIMU TUIIAMU
BO30YKICHHUS.
JnHamMu4deckue
PEXUMBI IIyCKa,
TOPMOXKEHHUS, peBEpca
U pETyJIUpOBaHuUs
YacCTOThI BpaIlCHUS
JIBUTATEICH
MOCTOSTHHOTO TOKaA.
Bnusinue napameTpos
JBUTATENS
MOCTOSTHHOTO TOKa Ha
XO/JI IEPEX0THOTO

[4], gacTp 4

Iponecca.
OKk3aMeH 36.0 - - - - - - 0.5 - 335
Bcero 3a cemecTp 108.0 28 16 - - 2 - - 0.5 28 335
Hroro 3a cemecTp 108.0 28 16 - 2 - 0.5 61.5

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexyTrouHas

aTTeCTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Buovl nepexodnwix npoyeccos 8 mpancopmamopax u 31eKmpuieckux MauuHax.
Mamemamuueckoe onucanue nepexoOHvLx npoyeccos. Teniosbie nepexoonble NPoUecchi.

1.1. Buapsl mepexoHbIX MPOLECCOB B TpaHC(POpPMATOpaX U SIEKTPUIESCKUX MAIIUHAX.
OO6bikHOBeHHbIE U dhepeHIanbHbIe YpaBHEHUS U1 MaTEMaTHUECKOTO OMMCAHUS IEPEXOTHBIX
npoueccoB. TermioBble epexoaHble nporecchl. PekxuMbl pabOThl EKTPUYECKUX MALLIUH 110
YCIIOBHSIM Harpesa.

2. Hepexodele npouyeccsl 6 mpchd)opMamopax

2.1. Auddepenunanbubie ypaBHEHUS TpaHC(HOPMATOPA U UX CBSI3b C KOMILICKCHBIMHU
YpaBHEHUSMHU YCTAaHOBUBILINXCS PEKUMOB. Du3nueckuii CMbICT mapaMeTpoB B Au(depeHInaIbHbIX
ypaBHeHHsX. [lepexoHblil mpolece mpu BKIIOYSHUH B CETh HEHArPYKEHHOTO TpaHchopMaTopa,
BIIMSTHUE HACHIIIEHUs. BHE3amHoe KOPOTKOE 3aMbIKaHe BTOPUYHONH 0OMOTKH TpaHchopMaTopa,
YAAPHBII TOK KOPOTKOTO 3aMbIKaHHs. Bo31eiCTBHE TOKOB KOPOTKOTO 3aMbIKaHHS Ha
Tpancopmarop. Brinrouenue tpanchopmaropa Ha TOCTOSIHHOE HanpsbkeHue. BoaHoBbIe
NIEPEXO/IHBIE MTPOLIECCH] U IEPEHAIPSHKEHUSI B TpaHCPopMaTopax.

3. Mamemamuueckas mooenb 0000uWeHHOU DIeKMPUYECKOU MAUUHbL

3.1. Ucropus cozanust 0000LIEHHOM TEOPUH MEKTPHUUECKUX MalluH. MeTob! aHaiu3a
MEPEXO/IHBIX IIPOLECCOB B AIEKTPUUECKUX MalIuHax. JlonmyieHus, NpuMeHsieMble IPU aHaIHU3e.
[TpocTpaHcTBEHHBIE BEKTOPHI IEPEMEHHBIX B pa3IMYHBIX cUCTeMax koopauHaT. [IpeobpazoBanue
MHOT0()a3HBIX OOMOTOK B 9KBUBaJICHTHBIC IBYX(ha3HbIe. DTambl 1 HHBAPUAHTHI IIPEOOPa3OBAHMSL.
Dopmyiibl 00paTHOro NMpeodpa3zoBaHUs NEPEMEHHbBIX. MaTpUyHble TPeoOpa3oBaHHUs.
JuddepennmanpHble ypaBHEHUS JIEKTPUUYECKON MalIMHbI B (pa30BbIX KoopauHartax. [lepexon k
OpPTOrOHAJIBHBIM KoOopauHaTaMm. HenmonBukHas U Bpalaroniyecs: CUCTEMbl KOOPIMHAT.
JuddepenumanpHple ypaBHEeHUs: 00001IEHHONW MalIMHbBI B Pa3JIMYHBIX CUCTEMaX KOOPJHUHAT.
[TpeoOpa3zoBanus Knapk u npeobpazosanus [lapka. Matpruunas ¢popma 3anmcu cUCTEMbI
muddepeHIMaTbHBIX ypaBHEHU. Vciob30BaHne OTHOCUTENBHBIX €IMHULL B 0000IIIEHHON TEOpUH
HIIEKTPUUYECKUX MAIIUH. DJIEKTPOMArHUTHBIA MOMEHT B 0000IIEHHOM TEOPHH HIEKTPHUECKUX
MamuH. QopMyJIbl AIEKTPOMarHuTHOro MmoMeHTa. /luddepenunansHpie ypaBHeHUs OaaHca
MOMEHTOB (JIBUXKEHHUS POTOpA) JJIsl TeHepaTopa U 3JIeKTpoaBUrarens. Maremaruueckast MOJIeNb
0/1HO(a3HOTO aCUHXPOHHOTO JIBUTraTesss. MaremMaTtudeckasi MOJelIb aCHHXPOHHOTO
KOHJIeHcaTopHoro asuratens. Juddepenianbible ypaBHEHUS] CHHXPOHHBIX JIBUTATENEH C
MOCTOSIHHBIMM MarHUTaMU U CUHXPOHHBIX PEAKTUBHBIX JIBUTATEINIEH.

4. Hepexodeze npoyeccovl 8 ACUHXPOHHbIX MAWUHAX

4.1. 1uddepenuanbHbie ypaBHEHHUSI ACHHXPOHHOTO JBUTATENS ¢ KOPOTKO3aMKHYTHIM POTOPOM
B paSHHqHBIX cucremMmax KOOp)II/IHaT. Hepexoleme npoueccm B aCHHXPOHHBIX ABUTATCIIAX HpI/I
IIyCKE, pEBEPCE U U3MEHEHUH Harpy3Ku Ha Bajy. BiausHue napaMeTpoB aCHHXPOHHOTO IBUTATENs
Ha XO0J] MEPEXOIHOrO mpornecca. JnHamMmuueckas MeXaHu4YecKasi XapaKTepUCTHKA. Y TapHbINA TOK
BKJIFOUECHUS U YIAPHBIM MOMEHT aCHHXPOHHOIO ABUraTens. llepexoanslii mporecc npu mycke
JIBUTATEJIS] NEPEKIIFOYEHUEM CXEMBI «3BE3/1a» - «TPEYTOJIBHUKY. Y YET HETUHEUHBIX N3MEHEHUHN
[apaMeTpOB MPHU MATEMATUYECKOM MOJEIMPOBAHUH IEKTPUUYECKUX MAlIMH. MoaenupoBaHue
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TE€HEPATOPHOI0 PEKUMA ACHHXPOHHOW MalllMHBI. Maremarnudeckas MOE/Ib aCHHXPOHHOIO
reHepaTopa ¢ CaMOBO30YXKIEHUEM.

5. llepexoonwle npoyeccol 8 cunxpornvix mawiunax. J{uddepenyuanrvuovie ypasnernus [lapka-
Topesa.

5.1. Inddepennmansasie ypapHeHus [lapka-I'opeBa 11 CHHXpOHHBIX MaIlKH.
DNEeKTPOMarHUTHBIE MOMEHT CUHXPOHHOM SIBHOIIOJIFOCHOM MalnHbl. [lepexoanslil npouece npu
BHE3aIHOM TPEX(PazHOM KOPOTKOM 3aMbIKaHUU CUHXPOHHOTO TeHeparopa. Ilepexonusie u
CBEpPXIIEPEXOIHBIE UHIYKTHBHBIE COTIPOTUBIICHUSI OOMOTKH SIKOPS. DIIEKTPOAUHAMHYECKUE CUITBI
IIPU KOPOTKOM 3amblkaHuu. CTaTuyeckast U IMHAMHUYECKasi yCTOWYUBOCTh CUHXPOHHOM MaIlUHBI.
VY nenbHble CHHXPOHU3UPYIOLME MOLTHOCTh U MOMEHT. Kauanus poropa CHHXpOHHOM MallluHBI.
MowmeHTsI, neicTByIomure Ha poTop. Pois nemndepHoii (ycrmokouTenbHONH) 00MOTKH. Brinanenue
CHHXPOHHOUW MaIINHBI U3 CHHXPOHU3MA, aCHHXPOHHBIN PEKUM CUHXPOHHOM MAIIIUHBI,
PECUHXPOHU3AIUS.

6. Hepexodele npoueccsl 6 MawuHax nOCMOAHRHO20 MoKda. ﬂud9d)epeHuuaﬂbele YDABHEHUA
MAUWUH NOCNIOARHO20 MOKa.

6.1. Iuddepenunansupie ypaBHEHUSI MAIIUH TOCTOSSHHOTO TOKA U MX CBSA3b C YPABHEHUSAMU
YCTaHOBHBIIMXCS peKUMOB. [IepexoqHbIe Mpo1eccs Mpy BKIFOYEHUH 0OMOTKH BO30YXK/IEHUS,
MycKe U Habpoce Harpy3KH JBUTaTellel C pa3TUYHbIMU TUIIaMU BO30YyxaeHus. [lnHaMuueckue
PeXHUMBI IIyCKa, TOPMOKEHHUS, pEBEPCa U PEryJIMPOBAHUS YaCTOThI BpaLlIEHUs IBUraTesen
MIOCTOSIHHOTO TOKa. BiMsiHue napamMeTpoB ABUTATENs IOCTOSHHOIO TOKA Ha XOJ1 HEPEXOJHOT0
nporecca.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
HE MPelyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. 3yueHne HHCTPYMEHTAIBHBIX CPEJCTB MOJICIIMPOBAHUS MIEPEXOIHBIX MPOLIECCOB B
nporpaMMHOM komiiekce Matlab&Simulink.;
2. MogenupoBaHHe epEXOIHBIX MPOLIECCOB B TpaHCHOpMaTopax.;
3. MccnenoBaHne epeXOIHBIX MPOILIECCOB B ACHHXPOHHOM JIBUTATEIE. ;
4. UccnenoBaHue NepexoHbIX MPOLIECCOB B IBUTATEIIE ITOCTOSHHOTO TOKA..

3.5 Koncyabranumn

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHMpOBaHHBIC PE3YIbTAThl 00YUYEHUS 110

Howmep paznena

O11eHOYHOE CPEICTBO

Konbr JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JTUCIUILINHE
(8 cooTBETCTRHH ¢ pasnenom 1) WHUKATOPOB | COOTBETCTBUM ¢ 11.3.1)
1[2]3]4]5]6
3HaTth:
METO/Ibl MATEMAaTUIECKOTO aHAIM3a ¥ MOJCIUPOBAHUS, Jlaboparopuas pabota/KM-3 UccnenoBanue
TEOPETHYECKOTO 1 SKCTIEPUMEHTANLHOTO NCCNEAOBARMA | 1o T-3mmcs + MEPEXO/IHBIX IPOLECCOB B ACHHXPOHHOM
MEPEXOAHBIX MPOIECCOB B AIEKTPHUUECKUX MAITUHAX H JIBUTATEIe
Tpa"copmaTopax
TEXHUYECKHE CPEACTBA I U3MEPEHUS OCHOBHBIX Pacuerno-rpaduueckas padora/KM-4
MapaMeTpoB MEPEXOAHBIX MPOLIECCOB B IEKTPHUUECKUX NA-1nk-7 + Brnusinue nmapaMeTpoB aCHHXPOHHOTO
MalMHax ¥ TpanchopMaTopax JIBUTATEIIS Ha X0 IEPEX0THOTO IPOIIECCcay
MIPUHIIMITBI MATEMAaTUYECKOTO OMTUCAHMUSI IPOLIECCOB, TectupoBanune/KM-5 [lepexoiHble MPoOLIECCH
MPOUCXOJISIINX B AIEKTPHUECKUX MAIIMHAX WJI-3nk-7 + B CHHXPOHHBIX MaIllnHaX
Tpa"copmaTopax
YMmerh:
MOJICJIUPOBATH NEKTPUUECKUE MAIITUHBI U VT-3rics + Jlabopatopnast pabora/KM-2 MonenupoBanue
TpaHchopMaTOphl NepeXOAHbIX MPOIIECCOB B TpaHChOpMaTOpax
PacCUYUTHIBATh MEPEXOHBIC TPOIIECCHI B AIEKTPUIECKUX Jlabopartopnast pabora/KM-6 VccrnenoBanue
MallliHax ¥ TpaHchopMaTopax N-1nk-7 + | IepexoHbIX MPOLIECCOB B ABUraTese
MIOCTOSTHHOTO TOKA.
UCIOJIb30BAaTh COBPEMEHHBIE IIPOTPaMMHBIE CPEACTBA JlaGopatopHnas pabora/KM-1 13yuyenue
IUTSL pacdeTa IMepexoIHBIX MPOIECCOB B IMHEHHBIX U V-3 + MHCTPYMEHTAIBHBIX CPEJICTB MOJICIIUPOBAHUS

HEJIMHENHBIX JIEKTPUYECKUX U MATHUTHBIX LIETISAX
AJIEKTPUYECKUX MAlINH U TpaHCcHOopMaTopoB

MEPEXOHBIX MPOIIECCOB B IPOTPAMMHOM
koMmIuiekce Matlab-Simulink
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. KM-1 U3y4yeHune HHCTPYMEHTAJIBHBIX CPEICTB MOJIETIMPOBAHUS IIEPEXOJHBIX MPOLIECCOB B
nporpaMmmMHOM Komiuiekce Matlab-Simulink (JlabopaTopnas pabora)

Popma peanuzamu: KommerorepHoe 3aganue
1. KM-2 MoaenupoBaHue nepexoHbIX MpoiieccoB B TpanchopmaTopax (JIaboparopHas
pabora)
2. KM-3 HccnenoBanue nepexoJHbIX MPOIECCOB B aCHHXPOHHOM jpuratene (JlabopaTopHas
pabora)
3. KM-6 UccnenoBanue nepexoaHbIX MPOLIECCOB B IBUraTesie TOCTOSSHHOTO TOKA.
(JTaboparopuas padoTta)

Dopma peanuzauuu: IlpoBepka 3aganus
1. KM-4 BiusHue napaMeTpoB aCHHXPOHHOIO JBUTATENs HA X0/ IEPEXO0JHOTO MPOLIecca
(PacuerHo-rpaduueckas pabora)
2. KM-5 Tlepexoanble mpoliecchbl B CHHXPOHHBIX MainHax (TectupoBaHue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxsamen (Cemecmp Ne§)
OrneHka 3a OCBOGHME AMCLMIUIMHBI Ompenensercs B cooTBeTcTBuM ¢ [lonoxeHuem o OamibHO-
peiituHroBoir cucreme nnsa  crygeHro HUY «MOUM» Ha oOCHOBaHMM CEMECTPOBOH U
HK3aMEHALlMOHHOMN COCTABIIAIOIINX.

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 8 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAIbI IO JUCHUILIMHE IPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. Bonbnek, A. Y. DnexkTpudeckre MaliiHbl. MaliuHbl IEPEMEHHOT0 TOKA : YUeOHHK JJIs BY30B 110
HaIpaBJeHUsAM "DIEKTPOTEXHHUKA, JIEKTPOMEXAHUKA U JEKTPOTEXHOJIOTUU" U
"Onekrposnepretuka” / A. W. Boabaek, B. B. I[Tonos . — CII6. : ITutep, 2010 . — 350 c. — (YuebHuk
1utst By30B) . - ISBN 978-5-469-01381-5 .;

2. Tokapes, b. ®. DnexkTpruueckre MauHbI . Y4eOHOE TOCOOHE TSI STEKTPOTEXHUUYECKUX U
HHEPreTUUecKuX crenuaibHocTel By30B / b. ®@. Tokapes . — M. : DHeproatomusaar, 1990 . — 624 c.
- ISBN 5-283-00595-X .;

3. Konsios, U. 1. MatemaTrueckoe MOJEIUPOBAHHE PICKTPUUECKUX MAITUH ;| YUeOHUK NI
IIEKTPOTEXHUIECCKUX U SHEPTeTHIeCKUX crienuanbHocTeit By3oB / U. I1. Kombuion . — 3-¢

U3, nepepad. u gom . — M. : Beicias mikona, 2001 . — 327 c. - ISBN 5-06-003861-0 .;
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4. Banos, A. C. IlepexoHblie MPOLECCH B JIEKTPUUECKUX MAIIMHAX : MPAKTUKYM IO KypCy
"[TepexoaHbIe TPOIECCHI B AJIEKTPUUYECKUX MaIIMHAX" 110 HAMPABJICHUIO "DIEKTPOIHEPreTUKA U
anekrporexuuka" / A. C. Banos, 10. A. Momnckuit, Ham. uccnen. ya-t "MOU" (HUY"MOBN") .
— M. : U3n-8o MDY, 2018 . — 67 c. - ISBN 978-5-7046-1927-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10085;

5. BanoB-CmoneHnckuii A.B.- "Onexkrpuueckue mamussl. B 1Byx tomax. Tom 1", M3narenscTBo:
"MOBMHN", Mocksa, 2017

https://www.studentlibrary.ru/book/ISBN9785383012222.html;

6. IBanoB-CMoneHckuii A.B.- "Onexkrpudeckue mamuubl. B 1Byx Tomax. Tom 2", U3naTenbCTBO:
"MBH", Mocksa, 2017

https://www.studentlibrary.ru/book/ISBN9785383012239.html.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepanmonHas cucreMa cemeiicTpa Linux;

4. Maitan Buneoxondepenuunu;

5. SimInTech (crynenueckas Bepcus).

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMALTMOHHO-
CIPABOYHbIE CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. JnexTponHasi 6udsmmoreka MIU (36 MDIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropumn, OcHamenue
HAaUMCHOBAHUC
VYueOubie aynuropuu 1 | XK-120, MammHHbIHI 3a1 cepBep, KOHIUIMOHEP
MPOBEAECHUS JIEKLIMOHHBIX HBI]
3aHATHI U TEKYIIETO
KOHTPOJIA
VY4ebHble ayIUTOPUH IS E-207, JlekunonHas CTOJ, CTY, 1Kad, 1abOpaTOpHBINA CTEH
IIPOBEICHMS IIPAKTUYECKUX ayIUTOpUs
3aasatuit, KP u KII
VYyebHbIC ayAUTOPUU IJIS E-209, Jlaboparopust CTOJI, CTYJI, IOCKa MeJIOBasl,
IIPOBE/ICHUS J1aOOPATOPHBIX JJIEKTPOMEXaHUKHU 71a00paTOPHBIM CTEHT
3aHSATHI
VY4ebHble ayTUTOPUH IS E-207, JlekunonHas CTOJ, CTY, 1Kad, 1ab0OpaTOpHBINA CTEH]]
IIPOBEICHUS ayIUTOpUS
IIPOMEKYTOUHON
aTTecTaluuu

ITomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ

CaMOCTOSITEIbHON PabOThI KomnbrorepHbIit MMMCHbMEHHBIHN, BEIIaIKa JJIs OJCHKIbI,
YUTAIBHBIN 3a1 KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHEeT, KOMIIBIOTED MEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED
ITomemenus s E-206.1, TapTa Co CKaMbeH, CTeIIIAX JUII XPaHCHUS
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KOHCYJIbTUPOBAHUS

[IpenonaBaTenbckas

KHHT, CTOJI TIPENOIaBaTelis, CTyJI, J0CKa
MEIoBas

[TomereHust st XpaHEeHUs
o0opyoBaHus U y4eOHOTO
WHBEHTAPS

T-122, Kimagosas

cresutax, mkad, mkad aas JOKyMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

AHanu3 HEYCTaHOBUBIIUXCS MPOIIECCOB B AIEKTPUUECKUX MAIIMHAX U
TpaHchopmaTopax

(Ha3BaHME AUCIMILIMHBI)
8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUITHHE:

KM-1 KM-1 M3ydeHne HHCTPYMEHTAIBHBIX CPEICTB MOJICTUPOBAHMS TIEPEXOAHBIX TIPOIIECCOB B
nporpaMMHOM Komriuiekce Matlab-Simulink (JITaboparopuas padota)

KM-2 KM-2 MoaenupoBaHue MepeXxoHbIX MporeccoB B Tpanchopmaropax (JIaboparopHas padota)

KM-3 KM-3 UccnenoBanue nmepexoaHbIX MPOIECCOB B ACHHXPOHHOM JBuratene (Jlaboparopuas
pabora)

KM-4 KM-4 BnusiHue napaMeTpoB aCUHXPOHHOTI'O IBUTaTelIs Ha XOJ IEPEXOAHOr0 IIpoLecca
(PacuerHo-rpaduueckas pabora)

KM-5 KM-5 IlepexonHble npoiecchl B CHHXpOHHBIX MamnHax (TectupoBanue)

KM-6 KM-6 HUccnenoBanue nepexoaHbIX MPOLIECCOB B IBUraTesie MOCTOSHHOTO ToKa. (JlabopartopHas
pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumumabl KM: L 2 3 4 S 6
pasiena AT AER Henens 4 | 6 | 8 |10 | 12 | 14
KM:

Buasl nepexoaHbIX MPOLECCOB B
TpaHchopMaToOpax U AIEKTPUUECKUX MalUHAaX.
MareMaTnueckoe ONMCaHue NePEXOHBIX
IpoLeccoB. TemIoBble MEPEXOAHbIE POLIECCHI.

Buasl nepexoaHbIX MPOLIECCOB B
TpaHchopMaToOpax U AIEKTPUUECKUX MalIUHAaX.
OO6bIkHOBEHHbIE U depeHIanbHbIe

11 YPaBHEHHUS Ul MaTEMaTU4YECKOTO ONMCAHUS +
MEePEXO/IHBIX MPOIECCOB. TeroBbIe
nepexoaHble mporecchbl. PexxuMbl paboThbl
AJIEKTPUYECKUX MAIIMH 10 YCIOBUSIM Harpena.

2 [Tepexoanble mporuecchl B TpaHchopMaTopax

Juddepenunanbable ypaBHEHHS
TpaHchopMaTopa M UX CBSI3b C KOMIUIEKCHBIMHU
YPaBHEHUSIMU YCTAaHOBUBIIMXCS PEXKUMOB.
DU3NYECKUN CMBICIT TApaMETPOB B

Qg depeHInaIbHbIX YPAaBHEHUSX.

2.1 IIepexoHbII MpoOLECC IPH BKIIOYEHNN B CETh +
HEHarpy>KeHHOro TpaHc(opmaropa, BIHSHHUE
HachIeHus. BHe3armHoe KopoTKoe 3aMbIKaHNE
BTOPUUYHOM 0OMOTKH TpaHCopmaropa,
yIAPHBIA TOK KOPOTKOTO 3aMBIKaHHSI.
BoseiicTBue TOKOB KOPOTKOTO 3aMbIKaHHsI Ha
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tpanchopmatop. Brirrouenne tpanchopmaropa
Ha MOCTOSAHHOC HAIIPSKCHUC. BomnHoBuIe
NIEPEXOIHBIC MTPOIECCHI U TIEpEHAIPSHKCHUS B
TpaHchopMaTopax.

Maremaruudeckass Moelb 0000IEHHON
ANEKTPUYECKON MAIIMHbI

3.1

HcTopus co3nanus 00001IeHHON Teopuu
AIIEKTPUUYECKUX MaIuH. MeTo/bl aHanusa
MEPEXOJIHBIX MPOIECCOB B AIEKTPUUECKUX
MaruHax. JlomymeHus, npuMeHsieMble MpH
ananuze. [IpocTpaHCTBEHHbBIE BEKTOPHI
NEPEMEHHBIX B PAa3JIMYHBIX CUCTEMAX
koopauHart. [Ipeo6pa3oBanre MHOTO(pa3HBIX
00OMOTOK B KBHBAJICHTHBIC ABYX(a3HbIE.
Oransl 1 UHBapUaHThI IPe0oOpa30BaHMUSL.
dopmyiiel 00paTHOTO MPeodpa3zoBaHuUs
nepeMeHHbIX. MaTtpuyHbie mpeoOpa3zoBaHUsl.
Juddepennnanbaple ypaBHEHHS
AIEKTPUYECKON MaITUHBI B (ha30BbIX
KoopauHaTax. [lepexo K OpTOroHaIbHBIM
KoopauHaTtaMm. HenoBikHas U Bpalaronifecs
cucreMbl koopauHat. uddepenunanbasie
ypaBHEHHUS 00001IEHHOI MAIIMHbI B
pa3IMYHBIX CUCTEMaX KOOPAWHAT.
[Tpeo6pazosanusa Knapk u npeoOpa3zoBaHus
[Tapka. MaTtpuuHasi hopMa 3aIucu CHCTEMBI
muddepeHIaNbHBIX ypaBHEHUH.
Hcrionp30BaHne OTHOCUTEIBHBIX €AUHUI] B
0000I1IeHHOW TEOPUHU HIIEKTPUUYECKUX MAIIHH.
DNIeKTPOMarHUTHBIM MOMEHT B 0000IIIEHHOM
TEOPHH EKTPUUECKUX MaIIuH. DOpPMYIIbI
AIIEKTPOMArHUTHOTO MOMEHTA.
Juddepennunanbable ypaBHEeHHs OanaHca
MOMEHTOB (JIBWXKEHHS POTOpA) JJIsl TeHepaTopa
U 3JIeKTpoBUTaTens. MaremaTuyeckast MOJ1eNb
0/1H0(a3HOTO AaCUHXPOHHOTO JIBUTaTEeIsl.
MaremaTtnueckast MO/i€b ACHHXPOHHOTO
KOHJICHCATOPHOTO JIBUTATEIIS.
JuddepennnanbHble ypaBHEHHS] CHHXPOHHBIX
JIBUTATEIICH C TOCTOSTHHBIMA MarHUTaMH U
CHHXPOHHBIX PEAKTHBHBIX JIBUTaTEJeH.

[TepexomHbIe MPOIIECCHl B ACHHXPOHHBIX
MaIIMHAX

4.1

Juddepennnanbable ypaBHEHUS
ACMHXPOHHOTI'O JIBUTATEJNS C
KOPOTKO3aMKHYTBIM POTOPOM B Pa3IMYHBIX
cucreMax KoopauHat. [lepexoHbie mpoecchl
B ACHHXPOHHBIX JIBUTATEJISIX TP TTyCKe,
peBepce U U3MEHEHUU Harpy3Ky Ha Bajy.
BrwstHre mapamMeTpoB aCHHXPOHHOTO
JIBUTATEIIsl Ha XO/[] IEPEX0JHOTO Mpoliecca.
JlnHaMuveckasi MeXaHHUeCcKast
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XapaKTepUCTUKA. Y JapHbIA TOK BKJIIOYEHUS U
yAapHBI MOMEHT AaCHHXPOHHOTO JBUTATEI.
[TepexoHbIii poliecc Npu MycKe JBUraTess
MEPEKITIOUCHUEM CXEMBI «3BE3/1a» -
«TPEYrOoJIbHUKY». YUET HEIMHEHHBIX U3MEHECHUI
napameTpoB MPU MaTEMATUYECKOM
MOJIETTUPOBAHUH JIEKTPHUUECKUX MAIlKH.
MopennpoBaHue reHepaTOPHOTO PEKUMA
ACMHXPOHHOM MaluHbl. MaTemaTtuyeckas
MO/JI€JIb ACUHXPOHHOT'O F€HepaTopa C
CaMOBO30YKJIEHUEM.

[TepexoIHBIE MPOIIECCH B CHHXPOHHBIX
MammuHax. J(uddepennuanbapie ypaBHEHUS
ITapka-I opesa.

5.1

Huddepenunansusie ypaBuenus [lapka-
I'opeBa 1J1s1 CHHXPOHHBIX MAILIHH.
DJIEKTPOMarHUTHbI MOMEHT CUHXPOHHOM
SIBHOITOJIFOCHOM MamuHebl. [lepexoanblii
MPOLIECC MPU BHE3AMHOM TPEXPazHOM
KOPOTKOM 3aMbIKAHUH CUHXPOHHOT'O
reHeparopa. [lepexoansie u cBepXnepexoaHbie
WHyKTUBHBIE COMPOTUBJICHUS OOMOTKH SIKOPSI.
DIEKTPOANHAMUYECKUE CUIIbI P KOPOTKOM
3ambIkaHud. CTaTuyeckas ¥ JMHAMHYECKas
YCTOMYMBOCTh CHHXPOHHOW MAILUHBI.

VY ienpHble CHHXPOHU3UPYIOIIUE MOIIHOCTD U
MoMeHT. Kauanusi poropa CHHXpOHHOU
MalHbl. MOMEHTBI, IEUCTBYIOIIUE HA POTOP.
Ponpb nemndepHoit (ycrmokouTeaIbHOM)
00OMOTKU. Bpinmagenne CHHXpOHHONW MallHbI
U3 CHHXPOHHU3Ma, aCHHXPOHHBIN PEeKUM
CHHXPOHHOM MAaIlIMHBI, PECUHXPOHU3AIUA.

ITepexonHbIe poOLIECCH B MAaIIMHAX
NOCTOSIHHOTO ToKa. J{uddepennuanbubie
YPaBHEHHUs MAIIMH IIOCTOSHHOT'O TOKA.

6.1

Huddepennmanbapie ypaBHEHUS MaITMH
MOCTOSIHHOT'O TOKA U MX CBSI3b C YPAaBHEHUSIMU
YCTaHOBHUBIIHMXCS pexXUMOB. [lepexoaHbie
IPOIIECCHl TPU BKIIOYEHUH OOMOTKHU
BO30YXKIEHUSI, TyCKE U HAOpOoce Harpy3Ku
JIBUTATENIEH ¢ pa3InYHbIMU TUIIAMU
BO30YXIeHHs. JIMHaMIYecKre pexkKUMBI ITycKa,
TOPMOXEHHUS, peBepca U peryaTupoBaHus
YacTOTHI BpaIllEHUs IBUTATENEH TIOCTOSTHHOTO
ToKa. BiusiHue nmapameTpoB ABUraTemns
TIOCTOSTHHOTO TOKa Ha XOJT IEPEXOTHOTO
npoiiecca.

Bec KM, %:
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