MuHHCTEPCTBO HAYKH U BbICIIEero oOpasosanusi PO
PenepanbHOE roCyIapcTBEHHOE 0 HOIKEeTHOE 00pa30BaTe/IbHOE yUpeKAeHUEe
BbICILLIET0 00pa3oBaHus
«Haumno HaIbHBIH HCCJIEI0 BaTEeIbCKUI yHUBepcuTeT «MIW»

Hanpasienne moaroroBku/cneuuanbHocTh: 13.04.02 DaeKTpol Hepre THKA 1 3JIeKTPOTEXHIKA
HaumenoBanue o0pasoBare/ibHOI nporpaMmbl. Moae/lMpoBaHue B 3JIEKTPOIHEPreTHKe U 3JIEKTPOTeXHUKe
Y poBenns 00pa3oBaHusi: BbICIee 00pa30BaHue - MArucTpaTypa

®opma o0yuenusi: Ounas

Pa0oyasi nporpaMma JMCUUILINHBI
MOAEJINPOBAHUE QJIEKTPHYECKUX MALINH

Baok:

Baok 1 «Incuynamnsas (Moaym)»

YacTb 00pazoBaTeIbHOM
Npor paMMBbl:

YacTb, popmMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOILIEHUI

Ne qucnunIMHLI 0 y4eOHOMY
IUIAHY:

b1.4.04

TpynoeMKkocTh B 3a4eTHBIX
e/IMHMLIAX:

3 cemectp- 4;

Yacos (Bcero) no yueoHomy
IUIAHY:

144 gaca

Jlexmm

3 cemecTp- 48 yaca;

IlpakTHyeckue 3aHATUA

3 cemecTp- 16 yacos;

JlagopaTtopHbie padoThI

He NMpeAyCMOTPeHO Y4eOHbIM IIAHOM

KoncyabTanmu

3 cemecTp- 2 yaca;

CamocTosiTe/ibHast paGoTa

3 cemecTp- 77,5 yaca;

B ToM uncJie Ha KIVKP

He NpeAyCMOTPeHO y4eOHbIM IIAHOM

HMnas koHTakTHas padota

MPOBOAUTCH B paMKaxX 4YaCoB ayIUTOPHbIX 3aHATHIH

BKRJIIOYasi:

IIpoBepounasi paGora
Konrpoabnasi pa6ora

TecTUpoBaHUe

Ilpome:xyTOUHAsA aTTeCTAUsA:

IK3amMeH

3 cemecTp- 0,5 yaca;

Mockga 2021




ITPOI'PAMMY COCTABMUJIL:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu MBaHoB A.C.
IIpenonaBarens NaeHTHgHKaTop R28e5c30d-IvanovAlS-37175ef6 A.C. IBa”doB
(IOIKHOCTB ) (oammcs) (pacumdpoBka
TIO/ITICH)

COI''TACOBAHO:

PykoBonureinn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

o Bnageneyu Ko3bMnHa W.C.
00Pa30BATENLHON NPOIPAMMBI MnexTagmiaTop Ra036a963-Kozminals-185c8f2a HN.C. KospMuna
(IOJKHOCTb, y4eHas CTENeHb, YYCHOE 3BaHHUE) (moamucs) (pacmugpoBka
TIO/IITUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
o« o CseneHva o snagensuye L3N M3K
3aBeayroluid BhITyCKaOIEH o Ty bCKAR B.H. 5
Kad)e 1§03 WnenTudnkaTop R292b173d-TulskyVN-7e812984 B.H. Tym,cm/m
(MOJKHOCTB, y4eHas CTeNeHb, YYEHOE 3BaHHUE) (moArwcsk) (pacmindpoBka

TIO/ITIMCH)



1. HEJIX 1 3AJJAYU OCBOEHMUA N CIUITJINHBI

He.]'lb OCBOEHMS OUCUHUIIJIMHBI:

MBYUYCHHEC TCOPCTUUCCKHUX BOIIPOCOB

MaTEMAaTHICCKOI'O

MOJICJIMPOBAHUS DJICKTPHYECKUX MAIIMH U TPaHC(HOPMATOPOB, M3yYEHHE METOIOB aHAJM3a TMEPEXOIHBIX
MPOIIECCOB B MEKTPUUECKHUX MAaIIMHAX HA OCHOBE WX MaTeMaTHU4YECKUX MOAEeH

33)_] a4 JUCIUIIJIMHBI

- I3y4CHHUC OCHOBHBIX MOHATHI U MOJAXO0A0B K MOACIIMPOBAHUIO BpAaIIarOMIUXCs SJICKTPHUICCKHX

MalllyH;

- I3y4eHNe OCOOCHHOCTEH MPOTEKaHMWs TEPEXOJHBIX TPOIECCOB B Pa3IMUHBIX AJEKTPUIECKUX
MalllMHaX W BIWSHHS TApaMeTPOB MEKTPUUECKUX MAIMH Ha XOJ MEPEeXOJHOr0 Ipolecca;

- OBJIaJICHHC HABBIKAMU COCTABICHUS MaTeMaTHYECKUX Mojieielt u cucteM IuddepeHImaib HhIX
YpaBHEHHIA, OMUCHIBAIOIIMX TOBEICHHUE DJIEKTPUUECKON MAaIlUHbI;

- IPUOOPETEHNE HABBIKOB O0OOCHOBAHHOTO BBHIOOpA MaTEMaTHIECKOW MOJIEIIH, CHCTEMBbI
KOOpAMHAT ¥ ()OPMBI 3aTMCH TIPH MOJICIIMPOBAHIN JJIEKTPUICCKUX MAIIMHAX;

- OCBOCHHE METOJIOB aHAJM3a Pa3HOrO POja MEPEXOAHBIX MPOIECCOB B ANEKTPHUECKUX MAIIMHAX.

cDO]C)MI/IpyeMLIe y o6yqa10meroc;1 KOMIETCHIUM U 3alUIaHMPOBAHHLIE PE€3YyJdbTaTbI Oﬁy‘IEHI/Iﬂ 110
JUCIHHIUVIMHC, COOTHCCCHHLIC C MHAMKATOPAMMU T0CTUKEC HUS KOMITEeTe HIIMii |

Kox m HamMeHoOBaHue

Kox m HammMeHnoBanue

3anaHMpoBaHHbIE Pe3yJibTAThl 00y4eHust

KOMIIe Te HIIMH HHAMKATOPA JOCTHKE HUS
KOMIIEeTEHIUH
ITK-2 CriocoOHOCTB W -4px., 3Haer 3HATh:
NpUHMMAaTh y4acCTHC B I/IH(bOpMaL[I/IOHHLIe - IPUHIUIIBI MATEMAaTHUYCCKOI'O OIMMCaHuA

pelIeHnH
HCCJIe/I0BATENILCKUX 3a/]1a4 B
paMKax peau3alyu
HAyYHOTO TIPOEKTa

TCXHOJIOTHWH, HUCIIOJIL3YCMBIC B
HAaYKC U TCXHHKC

HPOIIECCOB, MPOUCXOSIIHNX B
EKTPUYECKUX MAIMHAX W
TpaHchopMaTopax.

YMETh:
- UCIIOJIb30BATh COBPEMEHHBIE

IPOrpaMMHBIE CPEACTBA JJI pacueTa
MEPEXOHBIX MPOLECCOB B JIMHEMHBIX M
HEJIMHEMHBIX JJIEKTPUYECKUX U
MAarHUTHBIX LEIEX 3JICKTPUYECKUX MalluH
U TpaHC()OpMaTOPOB.

IT1K-3 CrocoOHOCTE
NPUHUMATh y4acCTHE B
MaTeMaTHIECKOM U
KOMIIbIOTEPHOM
MOJIC/IMPOBAHIN B
AICKTPOSHEPIreTUKE U
3JIEKTPOTEXHUKE

N-2p.3 pumenseT MeToIbI
KOHCTPYHUPOBAHUSI H
MOJICJTUPOBAHUS
ANCKTPHUCCKUX MAIIMH JUJIS
penieHust podeCCUOHATBLHBIX
3aja4

3HATh:
- METO/IBI MaTEMAaTUIE€CKOI0 aHAIIM3a U
MOJIEJIMPOBAHMUS, TEOPETHYECKOTO U
AKCNIEPUMEHTAIIBHOTO  UCCJIIEI0BAHMS
NIEPEXOJHBIX MPOLECCOB B ANIEKTPHIECKUX
MalllMHaX U TpaHc(opMaropax.

YMETb:
- COCTaBIISITh MOJIEJIN NIEKTPUIECKUE

MaIlMHBl U TPaHC(POPMATOPBIL.

I1K-3 CriocoOHOCTE
NPUHIMATH y4acTHE B
MaTEMaTHIECKOM H
KOMTILIOTEPHOM
MOJICJIMPOBAHNN B
ANCKTPOSHEPTETHKE U
ANEKTPOTEXHUKE

NJI- 713 Baageet 6a30BbIMEU
MHCTPYMEHTaJIbHBIMU
CpeACTBaMHM CO3JIaHHs,
MOZEIMPOBAHUS U
KOHCTPYHPOBAHWS
ANEKTPUYECKUX MAIIMH B
ANIEKTPOIHEPTreTUKE

3HATh:
- MpOrpaMMHbBIE CPEICTBA MOJIEIMPOBAHUS
ANEKTPUUECKUX MAIIHH.

YMETh:
- MOJEJIMPOBATh JUHAMHWUECKUE PEKUMBI

QJICKTPUICCKUX MAIIHH C y‘{éTOM
HEJIMHCHHOCTY W B3aMMHOI'O BJIMSTHIS




Koa u HamMeHoBaHue Koa u HamMeHoOBaHue 3aHJIaHI/Ip0BaHHLIe pe3yabTaThbl oﬁyqemm
KOMIIE TEHIINHU HHIAUKATOPA JOCTHUKEC HUHA
KOMIIETEHIINHU

napaMeTpOB.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OEPA30BATEJBHOM ITPOT PAMMBI BO

JlucimviHa ~ OTHOCUTCST K OCHOBHOM  mpodeccuoHaibHOM — 00pa3oBaTENILHOM  MporpamMme
MonemupoBaHre B 3JEKTpO3HEpreTuke U snekrporexnuke (nanee — OIIOII), nHampaBieHus: MOATOTOBKHU
13.04.02 DnexkTpodHepreTUKa W DIEKTPOTEXHWKA, YpPOBEHb OOpa3OBaHMs: BhHICIIEe o0Opa3oBaHUE -
MarucTpaTypa.

bazupyeTcs Ha ypoBHE cpeHEero o0Iero oopa3oBaHusl.

Pe3ynbrarsl 00y4eHus1, NOITy4YEHHbIE NPH OCBOCHHM JVCLMIUIMHBI, HEOOXOAMUMBI NPU BBIOJHEHHH
BBIITYCKHOM KBaJU(UKAIMOHHOW pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

3.1 CTpyKkTypa Q¥ CIHILIMHBI
OO01ast Tpy10€MKOCTh IUCIMIDIMHBI COCTABIISIET 4 3aU€THBIX e TMHUIIBI, 144 daca.

Pacnpenenenue Tpy ioemMKocTH pas3zena (B 4acax) 1o BuiaM yu4eOHoH padoThl

Pasnesns/TeMbl § 5| & K
Ne | macrmmmnsl/hopmMel sl 3 OHTaKTHAs paboTa cp CoziepkaHne CaMOCTOATENTbHOM PaboTh/
/1 TP OM €3Ky TOY HOM o8| 3 Koucynpranus VKP PaGotaB Toaroroska x METOMYECKUE YKA3aHHUS
aTrecTALNN S| || 0 P T ek | wwc | i | M| comeenpe RonTpon.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bunp! nepexomHbIx 17 3 8 - 2 - - - - - 7 - Ilo020moe6Ka K ayoumopHvIM 3aHAMUAM:
TIPOLIECCOB B [popabotka nexun
TpaHnchopmaTopaxu Camocmoamenvroe uzy4enue
ANEKTPHICCKUX meopemuyeckoeomamepuana: syuenue
MalllHaX. JOTIOJIHUTEIILHOTO MaTepHajaIio pa3ueiy
Marematinueckoe "Bu bl IEpeX0 IHBIXTPOIIECCOB B
OTIFICAHHUE TIEPEX0 THBIX TpaHc(hOopMaTOpax v IEKTPHY €CKAX M AIITHHAX.
npoueccos. TeroBsle MateMaTin4eckoe OITUCAHUE ITEP EX0 THBIX
TePEX0JHbIE MPOIIECCHL. npoiieccoB. TerioBbie nepexo HbIe TP OLecChl.”
11 Bupr nepexoHpIx 17 8 - 2 - - - - - 7 - Ilo0z0moekapacuemnvix3adanuii: 3ananus
MPOLIECCOB B OpPHEHTUPOBAHBI HA PEILICHHS MUHI3a1a4 110
TpaHchopmaTopaxu paszeny "Bupl nepexoHbIXIPOLIECCOB B
INEKTPHIECKUX TpaHC(OpPMATOPaX U IEKTPUIECKUX MAIITHHAX.
MaIlIHaX. MaTeMaTu4ecKoe OMUCAHUE e EXO0 THBIX
OOBIKHOBEHHBIC nporeccos. TemnoBblie nepexo HbIe
b depeHIaIbHBIE nporeccsl". CTy AeHTB He00X0 MO TI0BTOPHTh
YpaBHEHHUSI IS TEOPETHY ECKHUIl MaTepuaL, pa3o0paTh IPUMEPEI
MaTeMaTH4YecKOro pelIeHIs aHAJIOTHIHBIX 33124 . IPOBECTH
OTIMCaHHUS IePEX0HBIX pacdeThl 10 BapUaHTY 3aJaHIS U CACNIATh
nponeccoB. TeroBke BBIBO/IBI. B KauecTBe 3a1aHMS HCTIOJIB3YIOTCSI
TIePEX0 HBIE TP OIIECCHL Clle iy fo1Iue yrpakHeHus: « OcoOeHHOCTH
Pesxxumb1 paboTe MOJICTIMPOBAHUS ITEP €X0 THBIX TP OIIECCOB B
3JICKTPUIECKUX MAIITHH BETBAX JICKTPHYECKUX M ALLTTH»
I10 YCJIOBUSAM Harpesa.
2 Hud hepernmanbabie 17 8 - 2 - - - - - 7 - Ilo020moe6Ka k ayoumopHvIM 3aHAMUAM:
ypaBHEHHS [popabotka nekiyn
TpaHcopmaTopa. Camocmoamenvhoe uzyyenue
I[lepexoHBIE TPOLIECCH meopemuyeckozo mamepuana: Vizyienne

5




B TpaHcopMaTopax.

JOMOJIHUTECIIbHOTO MaT€pUaJiano pasacity

2.1 Jund depenmansHbie 17 " Ind hepeHImaTbHBIC ypaBHEHHUS
ypaBHEHHS TpaHcopmaTopa. [lepexoIHBIC IPOTIECCHI B
TpaHchopMaTopau ux TpancdopmaTtopax.”
CBSI3b C KOMIUIEKCHBIMU Ilo0z0moekapacuemnbix 3adanuil: 3ananus
YpaBHEHUSIMH OPHUCHTHP OBaHbI HA PEIICHUS MUHU3a1a 10
YCTaHOBUBIIIHXCS pasneny " Aud depeHimanbHble ypaBHEHUS
pexuMoB. Puznyeckuit Tpanchopmatopa. [lepexoaHble mpoLecch B
CMBICJITAPAMETPOB B TpaHcopmaTopax." . CTy IeHTHI HEOOX0 MO
1 hepeHIHATEHBIX MOBTOPUTH TEOPETHICCKUI MaTepHall,
ypaBHEHHSIX. paszo0park IpUMEPBI pEIICHHUS aHATOTUIHBIX
[Iepexoaub1ii mponecc 3a/1a4. IPOBECTH PACYEThI I10 BAPUAHTY 3aJaHNA
MPY BKIIFOUCHUH B CETh W clIeNiaTh BEIBO 1. B KauecTBe 3a1anus
HEHarpy>KEeHHOTO HCHIOJIB3YOTCS ClIeIYIOIME Yy IPaskHEHUS:
TpaHchopmaTopa, «MoempoBaHUE TEPEX0 MHBIXTPOLIECCOB B
BIIMSIHUC HACBILICHUS. TpaHCc(opMaTOpax)
BuesamHoe KOpoTKOe
3aMBbIKaHUE BTOPUYHOU
00MOTKH
TpanchopmaTopa,
yJIapHbIN TOK
KOPOTKOTO 3aM BIKAHHS.
BosneiictBue TokoB
KOPOTKOTO 3aM BIKaHHS
Ha TpancopmaTop.
Bxmouenne
TpaHc(hopMaTopaHa
MOCTOSTHHO®
HanpsHKEeHUe.
BonHoBEIE TEpex0AHBIE
HPOLECCHI I
TiepeHANPSHKEHUS B
TpancdopmaTopax.
3 MaTtemaTiaeckast 16 110020 mo6Ka K ayoumopHbIM 3aHAMUAM:
MO e 0000IIeHHOM IIpopaborka nexun
3JIEKTPUIECKOH CamocmonmensHoe usyuenue
MaIlHHBI meopemuyeckozo mamepuana: VIzyuennue
31 Mertop1 aHamm3a 16 JIOTIOJTHATENILHOTO MAaTEpUaaIo pasaeity
TIePEX0 JHBIX "Martemarudeckast MoJaeiIb 0000 e HHON
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IponeccoB B

ANIEKTPUYECKON MaIMHBI'"

SIIEKTPUUECKUX 1lo020moexapacuemnbix 3a0anuii: 3a1aHAs
MaIlIHaX. OpPHEHTUPOBAHBI HA PEIICHISI MUHI3a1a4 110
[IpocTtpancTBeHHBIE paszeny "MaTemarnaeckast MOAEIb
BEKTOPHI [TEPEMEHHBIXB 00001IIeHHOH 3JICKTP NIECKOH M alTHHBL".
pa3IMYHBIXCUCTEMAX Cry eHTBI HEOOX0 UM O TOBTOPUTH
KOOPJMHAT. TEOPETHY ECKHII MaTepPUA, Pa300paTh IPUMEPBI
Hud hepermanbubie peLIeHUs aHAJIOTMY HbIX331a4. TIPOBECTH
ypaBHEHUS pacdeTsl 1o BapHaHTy 3aJaHS U CACIATh
000011IeHHON M aIIWHBI BBIBOJBIL. B KauecTBe 3a1aHUs HCIIOJIB3YIOTCSI
B pa3JIMYHbIX CHCTEMaX ClIe iy FoIIHe yIpaxkHeHus: «MccnenoBanme
KOOPJMHAT. MEPEXOAHBIXIPOLIECCOB B ACHHXPOHHOM
Hcnois30Banue JIBUTATEJICH
OTHOCHTEJIbHBIX
€IMHHULL B 0000 IIIeHHON
TEOPHHU IIICKTPUIECKUX
MaIIHH.
DJIeKTPOMAarHATHBIH
MOMEHT B 00001IIeHHOI
TEOPHUH SJEKTPUYECKUX
MallInH.
4 Hud hepernmanbabie 21 Ilo020moe6Ka k ayoumopHvIM 3aHAMUAM:
ypaBHEHHS [popabotka nexuu
ACHHXPOHHOTO 110020mo6Ka K KOHMPOILHOU padome:
JIBUTATEII. V3y4yeHne MaTepruaioB IO pa3ieity
[NepexoHBIE TPOTIECCHI Jud bepeHnmanbHbIe ypaBHEHHS ACHHXP 0 HHOTO
B ACUHXPOHHBIX meuraters. [lepexomHble mpo1ecch B
MaliuHax ACUHXPOHHBIXMalINHAaX U MO ATOTOBKA K
4.1 Jud depermnansHbie 21 KOHTpOJIBHOM paboTe
ypaBHEHHS
ACUHXPOHHOTO
JBUTATEIIS C
KOPOTKO3aMKHYTBIM
POTOPOM B pa3INIHBIX
CHCTEMaxXKOOPUHAT.
IlepexomHble mpoecchl

B ACUHXPOHHBIX
IBUTATEIIX. YUET
HEJIMHEHHBIX




U3MEHEeHUI
MapamMeTpoB IpHU
MaTeMaTHIECKOM
MOJICIMPOBAHNA
SNIEKTPUIECKUX M AIlIVH.
Matematuueckast
MO/IeJb 0HO (ha3HOTO
ACHUHXPOHHOTO
JIBUTATE]IA.

IepexoaHble mpoLecchl
B CUHXPOHHBIX
MallMHaX.

Jud depermnansHpie
ypaBHeHusIlapka-
I'opesa

21

51

Hud hepernmanbabie
ypasaenwusi [lapka-
T'opesa ma
CHUHXPOHHBIXMaIlTiH.
ITepexoaublii mpouecc
MIPY BHE3AITHOM
TpéxpazHOM KOPOTKOM
3aMBIKAaHUH
CUHXPOHHOTO
reHeparopa.
Cratuueckas u
JUHAM WY EeCKast
YCTOWYHUBOCTb
CHHXPOHHOMW MaIMHBL
Hud hepernmanbubie
ypaBHEHUS
CHUHXPOHHBIX
JIBUTATEIICH C
10 CTOSIHHBIMU
MarduTaMu u
CUHXPOHHBIX
PEaKTUBHBIX
BUTATENIEN

21

Ilo020mo6Ka Kk ayoumopHvIM 3aHAMUAM:
[MpopaboTka rekuuu

110020mo6Ka K KOHMPOILHOU padome:
W3yuenue MmaTepuaosB 10 pa3jeity
[lepexoaHbIe MpOIECCH B CHHXPOHHBIX
MamuHax. nd ¢ ep eHumanpHble y paBHEHUS
[Tapxka-I"opeBau moAroTOBKa K KOHTPOJIBHOM
paborte

Camocmoamenvroe uzyyenue
meopemuyeckoeomamepuana: 3yuenue
JIONIOJIHUTENILHOIO MaTepyalialio pasieity
"IlepexoHbIE TPOLIECCHI B CHHXPOHHBIX
MamuHax. J{nd ¢ ep eHnmansHble y paBHEHUS
IMapka-I"opeBa"

Jud epernmanbubie

16

Camocmosmenvroe usyuernue




ypaBHEHUS MaIIH meopemuyeckozo mamepuana: VIzyuenue
MOCTOSTHHOTO TOKA. JIOTIOJIHUTENIbHOTO MaTepHaiaro pa3aeiy
[epexoHbIe po1iecch " Tnd dhepeHImanbHBIC y paBHEHHSI M allTiH
B MaIlInHAX MOCTOSTHHOTO TOKA. [lepexo iHbIe mpo1ecchl B
ITOCTOSIHHOTO TOKA. MAIIMHAX IO CTOSIHHOTO TOKA."

6.1 Jud hepeHnmanbHble 16 8 - 2 - 6 - Ilo0z0mosekapacuemnbix3a0anuii: 3a1anus
ypaBHEHUS MaIIWH OPHUEHTHP OBAHbI HA PEILIEHU MUHU3A1a4 I10
MOCTOSIHHOTO TOKa. pasneny " Aud dpepeHimanbHbie ypaBHEHAS

Junamudeckue MallliH [TOCTOSHHOro ToKa. [lepexoaHbie
PEXUMBI ITyCKa, MIPOLIECCHI B MAIIMHAX IOCTOSIHHOIO TOKa.".
TOPMOJKEHUS, peBepca Cry ieHTBI HEO0 X0 IMM O TOBTOPUTH
Y peTyJIMpOBaHUA TeOpeTUIECKUI MaTepual, pa3oopaTe MPUMEpPBI
YaCTOTHI BpaLCHHS pelICHUS aHAJIOTUY HBIX 32124 TIPOBECTH
JIBUTATEIICH pacyeTsl [0 BAPUAHTY 3aJ]aHus U CeIaTh
MOCTOSTHHOTO TOKa BBIBOJIbI. B KauecTBe 3aaHus HCIIOJIB3YIOTCS
cienyroue ynpaxsenus: « Mccnenopanuve
NIEPEXOAHBIXIIPOLIECCOB B IBUraTesie
MIOCTOSIHHOT'O TOKa
OKx3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 144.0 48 - 16 0.5 44 335
Hroro 3a cemectp 144.0 48 - 16 2 - 0.5 71.5

Ipumeyanmue: Jlex — neximy; Jla6 — maGopatopueie pabotsr; [Ip — mpakTuueckue 3avsiTust; KIIP — aynuropHble KOHCYIBTAIMKA 10 KypCOBBIM
npoekram/padoram; UKKII — nHnuBHIyanpHple KOHCYJIBTAIMM TI0 KypCOBBIM IpoekTam/padoram; ['K- rpyrnmoBbie KOHCYIbTAIMK TIO pa3eiam
nucimrumnbl; CP — camocTtositenbHas padora crynenra; MKP — unast konraktHas padora; TK — rexymmii koHTpoib; 1A — npomeskyTouHast
aTTecTaLWs




3.2 Kparkoe coaep:xkaHue pa3jiejoB
1. Buovl nepexoonuvix npoyueccos 6 mpanc@opmamopax u d1eKmpuieckux MauuHax.
Mamemamuueckoe onucanue nepexoonvix npoyeccos. Teniogvle nepexooHwvle npoyecchyl.

1.1. Buasl mepeXoaHbIX MPOLIECCOB B TpaHC(HOPMATOPAX U ANEKTPUUECKUX MAaIIUHAX.
OObIkHOBeHHBIC AuDhepeHIMaIbHbIE ypaBHEHMSI 11 MAaTEMAaTHIE€CKOrO ONMCAHMS TIePEXOTHBIX
nporieccoB. TeruioBbie TIEPEXOIHBIC MPOIECCh. PeXUMBbl paOOTHI AMEKTPUUESCKUX MAIIHH 110
YCIIOBHSIM HarpeBa.

2. luppepenyuanvuvie ypasnenus mpanchopmamopa. llepexoonvie npoueccol 6
mpanchopmamopax.

2.1. luddepeHunansHple ypaBHEHUS TpaHC(HOpMATOpa M MX CBSI3b C KOMIUIEKCHBIMU
YPaBHEHHSIMU YCTAHOBHBIIHUXCS PEKUMOB. DM3MUECKHI CMBICI MapaMeTpoB B Tu(phepeHIMaIEHBIX
ypaBHeHUsX. lepexonHblii mporece Npy BKIIFOYEHHH B CETh HEHATPYKEHHOro TpaHcdopMaropa,
BIIMSIHME HACHINIEHUA. BHe3anHoe KOpPOTKOe 3aMbIKaHME BTOPUUHONM OOMOTKHU TpaHchopMaTopa,
YAApHBIA TOK KOPOTKOTO 3aMbIKaHUs. Bo3aeiicTBHE TOKOB KOPOTKOrO 3aMbIKaHHS HA
TparcopmaTop. Brimoduenne TpaHchopMaTopa Ha TIOCTOSTHHOE HAmpsOKeHHE. BonHOBBIE
TIEPEXOJIHBIE TPOLIECCHI U MEPEHANPSHKEHNST B TpaHC(HOpMATOpaAX.

3. Mamemamuueckasi mooenb 0000ueHHoU INeKMPU4ecKol MAauuHbl

3.1. MeTozbl aHaJIM3a NEPEXOIHBIX NPOLECCOB B AEKTPUUECKUX MalmHax. [IpocTpaHCTBEHHbIE
BEKTOPBI IEPEMEHHBIX B PAa3JIMUHBIX cHCTeMaXx koopauHat. [ubdepeHuaibHple ypaBHEHUS
0000IIIeHHON MAaIllMHBI B pa3fIMYHBIX CHUCTEMax KoopIuHAT. VcTionb30BaHHE OTHOCUTENBHBIX
€IMHUI] B 00OOIIEHHON TEOPHH SJICKTPHYIECKHUX MAIMH. DJIEKTPOMArHATHBIA MOMEHT B
0000IIEHHON TEOPHUH PICKTPHYIECKUX MAIIIHH.

Hcrtopust co3nanust OOOOILEHHOW TEOpuM OSJIEKTPHUECKHX MalMH. MeTonbl —aHaimm3a
MIEPEXO/IHBIX TMPOLECCOB B JJIEKTPHUECKUX MaIlMHAX. JlOmMyIleHus, MpUMeHseMble IpH aHaJM3e.
[IpocTpaHCTBEHHBIE BEKTOPHI MEPEMEHHBIX B PA3JIMUHBIX cuUcTeMax koopauHaT. [IpeoOpasoBanue
MHOro(a3HpIX OOMOTOK B SKBHUBAJCHTHBIC NBYX(a3Hble. DTambl W MHBAPHAHTHI TMPEOOpa30OBaAHUSA.
@opmynsl  oOpaTHOro  mpeoOpa3oBaHMsA — MEPEeMEHHBIX.  MaTpuuHble  TpeoOpa3oBaHUS.
JuddepeHimanabHple  ypaBHEHUsT 2JIEKTPHUECKON MammHel B (pa3oBBIX KoopamHaTax. llepexom k
OpPTOrOHAJILHBIM ~ KOoOpiMHaTaM. HemoaBikHas W BpallalolMecss CHCTEMBl  KOOpJIMHAT.
JubdepeHimanbaple  ypaBHEHHs] OOOOIIEHHOM MAIIMHBI B Pa3MYHBIX CHUCTEMAaxX KOOpAMHAT.
[IpeoOpazoBanmst Kmapk wu mnpeobpasoBanust [lapka. Marpuunas Qopma 3ammMcu CHUCTEMBI
nudbepeHIMaNbHBIX  YpaBHEHMH.  DJEKTPOMAarHUTHbI MOMEHT B OOOOIIEHHOM  TeopHu
SNEKTPUIECKUX MammH. DopMysbl 3IeKTpOMarHuTHOro MomeHra. JuddepeHimanbaple ypaBHEHHS
OajlaHca MOMEHTOB (ABIDKEHUs pOTOpA) JUIs TeHEPAaTOpa U EKTPOJBUraTes.

4. Jupepenuyuanvrvie ypasnenus acunxponno2o osuzcamens. Ilepexoonvie npoyeccol 6
ACUHXD OHHBIX MAULUHAX

4.1. qnbdepeHuanbHple ypaBHEHUS] ACUHXPOHHOTO JBUrAaTENs C KOPOTKO3aMKHYTHIM POTOPOM
B Pa3JMYHBIX CUCTeMax KoopauHaT. [lepexo/iHple mpoLecchl B ACHHXPOHHBIX JBUTATEISIX. Y UET
HEJIMHEWHBIX M3MEHEHHI NapaMeTpoB NPU MaTEMaTHUYE€CKOM MOJEIMPOBAHUM 3JIEKTPUYECKHX
MaimH. MaTteMaTtudeckast MOjiesib OTHO(A3HOTO ACHHXPOHHOI'O JIBUTATEJIS.

[lepexomHble mpoliecChl B ACHHXPOHHBIX JIBUTaTENsIX IMpU IyCKe, peBEepce M W3MEHECHUU
HArpy3KH Ha Bajy. BimsHue mapaMeTpoB aCHMHXPOHHOTO JBUraTelsi Ha XOJ MEPEXOIAHOro Mpolecca.
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JlnHamupueckasi MEXaHWYecKash XapaKTepUCTHKA. Y AapHbId TOK BKIIOUEHUS M yJapHbII MOMEHT
ACHHXPOHHOroO JBuratess. llepexomHelli mpouecc Npu IyCKE ABUTATENS NEPEKIFOYEHHEM CXEMBI
«3BE3M1a» - «TPEYrOJIbHUK». YYET HEJIMHEWHbIX W3MEHEHUWM INapaMeTpoB IPU MATEMAaTHYECKOM
MOZEIMPOBAHAM JJIEKTPUYECKUX MallvH. MozjenupoBaHue TI'€HEpaTOPHOIO PEXMMa aCUHXPOHHOM
MammHbl.  MaTteMaTudeckass MOJAENb ACHUHXPOHHOTO TeHepaTopa C  CaMOBO30YKICHHEM.
MaremaTnueckass Mojelb OAHO(MA3HOTO ACHHXPOHHOIO JBUraTess. Martemartudyeckas MOJEeINb
ACHHXPOHHOTO KOHIEHCATOPHOI'O JIBUI'aTEJIsl.

5. Ilepexoonvie npoueccol 8 cunxpornvix mauwiunax. uddepenyuanvuvie ypasuenus [lapka -
Topesa

5.1. Iuddepennuansupie ypaBHeHus [lapka-I'opeBa mis cMHXpoHHBIX MarmH. [lepexomHpiii
TpoLIeCC TPY BHE3ANHOM TPEX(PAa3HOM KOPOTKOM 3aMBIKAHWM CHHXPOHHOTO TEHEPATOpa.
Cratnueckasi ¥ AMHAMUYECKAsl YCTOMYMBOCTh CHHXPOHHOW MammHbl. [luddepeHiuas Hpie
YpaBHEHUsSI CUHXPOHHBIX JIBUraTeJIEH C MOCTOSHHBIMU MAarHATaMH M CUHXPOHHBIX PEaKTHUBHBIX
JBUraTesnei

Huddepermansupie ypaBaenus [lapka-I'opeBa miisi CHHXpOHHBIX MaIllMH. DJIEKTPOMAaTrHUTHBIN
MOMEHT CHHXPOHHOW SIBHOTIOJIFOCHOM MammuHbl. [lepexomHelii Tpouecc TMpu  BHE3AHOM
TpEX(pa3HOM KOPOTKOM 3aMBIKAHWM CHHXPOHHOI'O reHepartopa. [lepexomHble M CBEpXIEpPEeXO/HbIE
VHIYKTUBHBIE COIPOTUBJICHUS OOMOTKHM SIKOpSl. OJEKTPOJMHAMUYECKHE CWIbl HPU KOPOTKOM
3amblkanud. CTaTuyeckas W JMHAMUYECKas YCTOMYMBOCTh CHHXPOHHOM MAILUMHBI. Y JI€JIbHbIE
CHHXPOHIBHUPYIOIIME MOIIHOCTh M MOMEHT. Kauanust poropa CHHXpOHHOM MamivHbl. MOMEHTHI,
nercTByronme Ha porop. Ponb nemndepHoit (YCTOKOUTEIhHONH) OOMOTKH.

6. uchdepenyuanvivlie ypasuenus mawiun nocmosnno2o moka. Ilepexoonvie npoyeccol 6
MAWUHAX NOCMOSIHHO20 MOKd.

6.1. lnddepenuans Hple ypaBHEHUSI MAIlIMH MOCTOSHHOTO TOKa. J[MHAMWYECKHE PEKUMBI
IycKa, TOPMOXKEHMS, pEBEPCA U PETYJIMPOBAHKSI YacTOThI BPALLCHUS ABUraTesIe MOCTOSHHOIO TOKa

JubdepeHimanbHple  ypaBHEHHS MAIIMH TOCTOSHHOTO TOKAa W WX CBS3b C YypaBHECHUSIMU
YCTAHOBUBIIMXCS pexuMOB. llepexomHsle mpoliecchl MpPU BKIOYEHAH OOMOTKH BO30YXKIEHH,
Mmycke M HaOpoce HArpy3KH [BHraTesieidl ¢ pa3IMdHbIMH THUIAMU BO30OYXIeHws. J(nHamuueckue
pEeXKUMBI IyCKa, TOPMOXKEHUS, peBepca M pPEryJMpOBaHMS YacTOTHl BpalleHHs JBUratesei
IIOCTOSIHHOTO TOKa. BimsHuMe napamMeTpoB JBHUraTelsl IMOCTOSHHOIO TOKA Ha XOJ IEPEXOIHOIO
nporiecca.

3.3. TemMbl NpaKkTHYe CKUX 3aHAT Uil
1. U3yueHne MHCTPYMEHTAJIbHBIX CPEICTB MOJICJIMPOBAHUS TIEPEXOJIHBIX MPOIECCOB B
nporpaMMHOM KoMmiuiekce Matlab-Simulink;
2. OCOOCHHOCTH MOJICIMPOBAHUS TIEPEXOIHBIX TPOIECCOB B BETBAX MJICKTPUISCKUX MAIIIWH,;
3. MonenmmpoBaHre TepeXOHBIX TMPOLECCOB B TpaHC(hopMaTopax;
4. ViccnenoBanue MepexoHbIX NPOIECCOB B ACHHXPOHHOM JIBUTaTelIe;
5. UccnenoBanme mepexoaHbIX MPOLECCOB B ACMHXPOHHOM KOHJIEHCATOPHOM JIBHTATEJIE;
6. UccnenoBanue BXOXKI€HUSI B CUHXPOHM3M CHHXPOHHOIO JIBUraTelIs;
7. UccnenoBaHue MyCKOBBIX, CUHXPOHM3HUPYIOIIMX M pabOvYMX CBOWCTB CUHXPOHHBIX
MUKpOJIBUTaTEJICH;
8. UccnenoBanue nepexoaHbIX MPOLECCOB ABHUIaTElIsl MOCTOSHHOIO TOKA.

3.4. Tempbl 1a060paTOPHBIX padoT
HE TIPeyCMOTPEHO
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3.5 KoncyabTanuu

I'pynnosvie koncyrmayuu no pazoeiam oucyuniunol (I'K)

1. OOGcyxnenne MarepuanoB Mo Kkedcam pasgena "/lubdepeHimansuple  ypaBHEHHS
TpaHchopmaTopa. Ilepexonnsie mporecchl B TpaHcdopmartopax."

2. OO6cyxnenne MarepuasioB 1o kKeicam pazgena "Martemarmaeckass Moaeidb 00OOIICHHOM
ANIEKTPUY€CKOM MaIIiHbI"

3. OO6cyxnenue MaTepualioB 1o Keiicam pasgena "uddepeHimanbHple  ypaBHEHUS
acHHXpOHHOTO JBHUratess. [lepexomHsle mponecchl B aCHHXPOHHBIX MalnHax"

4. OOcyxneHne MaTepualioB Mo Keicam pasnena "[lepexomHble TPOIECCH B CHHXPOHHBIX
ManmHax. [uddepennmansasie ypaBaenus [lapka-I'opesa"

5. OO6cyxnenne maTtepuasioB o keiicam pazzgena "/luddepeHimansapie ypaBHEHHS MalliH
NOCTOSTHHOrO TOKa. [lepexomHble nmpolecchl B MaIllIMHAX MOCTOSHHOIO TOKa."

3.6 TemaTuka KypcoBbIX IPO€ KTOB/KYPCOBBIX padoT
KypcoBoii npoext/ pabora He mpeaycMOTPEHbI
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3.7. CooTBeTCTBHE pa3ieJ ioB IMCHUIUVINHBI M (JOPMHUPYEMbIX B HUX KOMII€TEe HIU i

Homep pazgena

O1LeHOYHOE CPEeACTBO

3ariaHupoBaHHbIE Pe3yJAbTaThl 00yYEHHs 10 TUCIMIUIMHE Konpbt JVCLMIUIMHBL (B (THI ¥ Ha¥MEHOBAHKE)
(B COOTBETCTBMM C pa3zaesioM 1) MHIMKATOPOB | COOTBETCTBMH C11.3.1)
1{2[3]4[5]6
3HaTh:
MPUHIIATIFI MaTEMaTHIECKOrO OMMCAHMS TIPOLIECCOB, [TpoBepounas pabora/MonenipoBanye
MPOUCXOJAIIMX B MEKTPUUECKUX MAIIMHAX U NI-4mk-2 + MePEXOHBIX TPOIIECCOB B TpaHC(hopMaTopax
TpaHchopMaTopax
METO/Ibl MATEMAaTHYECKOI0 aHAIN3a U MOJIEJIMPOBAHMS, [TpoBepouHast pabora/MozaeaupoBaHue
TEOPETUUECKOTO U SKCTIEPUMEHTATILHOTO HCCJIEIOBAHUS V12115 + ACHHXPOHHOTO 3JIEKTPOJIBUraTEIst
MIePEXOIHBIX TPOIECCOB B AMEKTPHUECKUX MAIlMHAX U
TpaHchopMaTopax
MPOrpaMMHBIE CPEeJICTBA MOJIEIIMPOBAHUS DJIEKTPUYECKHX Konrponbnast pabora/Bmusinue mapametpos
MaIlIuH NJI-7rx-3 + ACHHXPOHHOTO JBUraTelisl Ha XOH
TIEPEXOTHOTO TpoLIecca
YMmeTh:
UCTIONB30BaTh COBPEMEHHBIE MPOTrPaMMHBIE CpPEACTBA IS [TpoBepounas pabora/MonenupoBanye
pacteTa epeXo/IHbIX MPOLECCOB B JVMHEWHBIX | 7010 4+ | MAIIVH NOCTOSHHOIO TOKA
HEJIMHEHMHBIX JJICKTPUUECKUX U MATHUTHBIX [ETiIX
ANIEKTPUUECKUX MaIllMH U TpaHc(opMaTopoB
COCTaBJIATH MOJIEIH IEKTPUIECKUE MAIIUHBI U Konrponbnas pabora/OcobeHHOCTH
TpaHCHOpPMAaTOPBI N-2nx-3 + MOJIEJIMPOBAHMS TIEPEXOAHBIX TPOLECCOB B
BCTBAX JJICKTPUICCKNX MalllMH
MOIETIMPOBATh TUHAMHYECKUE PEXKUMBI IEKTPUIECKHX TectupoBanue/IlepexomaHpie MpoIeCChl B
MaIlMH € Y4€TOM HEJIMHEMHOCTH Y B3aMMHOTO BIIMSIHUS WNJT-7Trx-3 + CHHXPOHHBIX MalIMHaX

rapamMeTpoB
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOYHBIE CPEJICTBA JJISI
KOHTPOJISI OCBOEHMSI PE3YJIBTATOB OBYUYEHUS 11O JUCLUIIJIUHE
(TEKYL{ U KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
MO JUCLUILIUHE)

4.1. Tekyummmii KOHTPOJIb ycIIeBae MOCTH
3 cemecTp

dopma peampaipy: BrITIoHEHME 33 aHNST
1. BrusiHne mapaMeTpoB aCHHXPOHHOIO JIBHTATEJIsl HA XOJ MEPEXOIHOro mpoliecca
(KonrponsHast pabora)
2. IlepexonHble mpoliecchl B CHHXPOHHBIX MalmHax (TectupoBanue)

Popma peampaimy: KomIbOTEpHOE 3a1aHuE
1. MogenupoBanue acuHXpoHHOrO 3nekrpoasuratens ([IpoBepounas pabora)
2. MoaenupoBanre MaimH noctTossHHoro Toka (IIpoBepounas pabora)
3. MonemmpoBaHie TepexoHbIX MporeccoB B TpaHchopmartopax (IIpoBepounas padora)
4. OcoOeHHOCTH MOJEIUPOBAHMS MIEPEXOHBIX MPOLIECCOB B BETBAX AEKTPHUECKUX MAIIUH
(KonrponbHas pabora)

bannbHO-pelTHHIOBast CTPYKTYypa JUCLMIUIMHBI SBIISIETCS NPWIOKEHHEM A.

4.2 IIpomesKyTo4Hasi aTTe CTALMS 10 AUCHHUILJINHE
Ixzamen (Cemecmp No3)

IIpumeyanne: OueHOUHBIE MAaTEPHAIIBI 110 AVCIMIUIMHE MPUBEACHBI B (DOHIEC OLEHOYHBIX
marepuasioB OITOII.

5. YYUEBHO-METOJANYECKOE OBECIIEYEHHUE U CHUIIIMHbI

5.1 lleyaTHble U 3/1e KTPOHHbIE U3AAHUSA

1. Bombnek, A. U. Dnexrpudeckue ManmHbl. MaliiHel IEPeMEHHOT0 TOKa : yIE€OHHUK JJIsl By30B TIO
HATpaBJICHWSIM "DIEKTPOTEXHHUKA, SJIEKTPOMEXaHUKa M JIEKTPOTEXHOJIOrUu" u
"OnexTposnepretuka” / A. . Boipaek, B. B. ITonos . — CII6. : ITurep, 2010 . — 350 c. — (YuyeOHuk
1 By30B) . - ISBN 978-5-469-01381-5 .;

2. Tokapes, b. ®. Dnekrpudeckre MalvHbl : Y4eOHOE MOCOOUe IS AIEKTPOTEXHUIECKUX U
SHEpreTUdecKux creimainbHocTeil By30B / b. ®@. Tokapes . — M. : Dueproatommnar, 1990 . — 624 c.
- ISBN 5-283-00595-X .;

3. KombiioB, U. [1. MatemaTuieckoe MOAEIUPOBAHKE MEKTPUIECKUX MAIIUH : Y YeOHUK TSI
ANMEKTPOTEXHAUECKUX W SHEPreTHIECKUX criermansHocTeld By30B / M. I1. Kombuios . — 3-¢

m. epepad. u gon . — M. : Beictias mkoma, 2001 . — 327 c. - ISBN 5-06-003861-0 .;

4. VBanoB, A. C. [lepexomHble POIECCHl B MMEKTPUUECKUX MAIIMHAX : MPAKTHUKYM IO Kypcy
"TlepexonHble MpoLECCHl B MIEKTPUUECKUX MaIIMHAX' MO HANPABICHUIO "ODJIEKTPORHEPreTHKA WU
anekrporexnuka" / A. C. UBaHoB, HO. A. Mommackuii, Ham. wcenen. ya-t "MOHU" (HUY'"MDIN") .
— M. : U3n-B0o MOU, 2018 . — 67 c. - ISBN 978-5-7046-1927-7 .

http://elib. mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fD ocumentl
d=10085;

5. IlepexonHble mpoueccsl B AEKTPUUECKUX MallMHAX U aIaparax, ¥ BOIPOCHI MX
NPOEKTHPOBaHUA : YueOHoe ocoOue I BY30B 10 CTIEIMAIbHOCTIM "DJIeKTpOMEeXaHuKa',

"InexTpuaeckre ¥ 3ekTponHble ammapathl” / Pen. O. 1. 'onpabepr . — M. : Beicmas mxomna, 2001
.—512 c. - ISBN 5-06-003844-0 .,
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6. Mommmckuid, 0. A. MaTtemaTtudeckoe MOICIMPOBaHUE B EKTPOTEXHUKE : JIabopaTopHbie
pa6otsl N 1-4. MeTonmieckoe nocodre no Kypcy "MaTemaTudeckoe MOJIeIMPOBAHIE B
ANEKTPOTEXHUKE" TI0 HATIPABJICHUIO "DIIEKTPOMEXAaHUKA, JIEKTPOTEXHUKA M IJICKTPOTeXHONIOoruu" /
0. A. Mouwmnckuii, B. U. ykanoB, Mock. suepr. un-t (MOU TY) . — M. : U3n-so MOMU, 2001 . —

44 ¢c.;

7. MommHckui, 0. A. MaTtematudeckoe MOIEIMpOBaHUE B NEKTpoTexHuke. JlabopaTopHsie
pabotsl N 5-7 : MmeToauueckoe rnocodue mo Kypcy "MaTemaTudeckoe MOIEIMpOBaHNE B
ANIEKTPOTEXHHUKE' TI0 HATIPABJICHUIO "DJIEKTPOMEXaHUKA, IEKTPOTEXHUKA M JIEKTPOTEeXHOMOruu" /
0. A. Mouwmnckuii, B. U. ykanoB, Mock. suepr. un-t (MOU TY) . — M. : U3n-so MOMU, 2001 . —

36 c..

5.2 JInune H3MOHHOE U CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe obecrieyeHue:

1. Matlab.

5.3 UnTepHeT-pecypchl, BKIOYas NpodeccuoHAIbHbIE 0a3bl JAHHBIX M MH(OPMAIMOHHO -

CIIPpaBOYHBbIC CUCTECMBbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JH0TeKA OHJIANHH" -

http//biblioc lub.ru/index. php?page=main_ub_red
3. Hayunasi 3n1e kTpoHHas 6ubmoreka - https://elibrary.ru/

O© 00 N 01

. baza nannpix BUHUTMU online - http:// www.viniti.ru/

. Baza nanHbIX )KypHaoB n3nareascTBa Elsevier - https://www.sciencedirect.com/
. DJIe KTPOHHBIE pecypchl H3aaTeabcTBa Springer - https//link.springer.com/

. baza nannbix Web of Science - http://webofscience.com/

. baza qanubIx Scopus - http//www.scopus.com
. HanmoHanbHas 3J1e KTpoHHast 6ubamoTeka - https://rusneb.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIUIIJIMHBI

Tun nome e Hust Homep aynutopumn, OcHamenue
HAaMMECHOBaHUE
VYueOHbIe ayTUTOpUN IS XK-407, YuebOHas rnapra co CKaMbeil, CTOJI TpernogaBaTes,
IPOBEJICHUSI JIEKIIMOHHBIX ayJIUTOpUs CTYJI, 1OCKA MEJIOBAsI

3aHATHN M TEKYIIETOo
KOHTPOJISt

YueOHble ayauropun JJIst
MPOBEACHUSI TPAKTHIECKUX
sangTi, KP u KII

K-409, YuebOuas
ayauTopus

mapra co CKaMbeH, CTOJ MperioaBaTe)s,
CTYJI, J0OCKa MEJIOBast

Y4eOHbIC ayTUTOpUN IS

K-407, YueOnas

nmapra co CKaMBeﬁ, CTOI nperiogaBaTeJisd,

MPOBE IS HUSI ayauTopust CTYJ, OCKa MeJIoBast
TIPOM €KyTOYHON
aTTeCTalluH
ITomerenns i HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYI, CTOM
CaMOCTOSITEIbHON paboThI Kommbrorepubiit MMChMEHHBIHN, BeIaJiKa JJI OCKIbI,

YUTAJILHBIN 341

KOMIIbIOTE€pHAsI CETh C BBIXO/IOM B
HNHTEepHeT, KOMIILIOTEP MEPCOHABHBIN,
NPUHTEP, KOHIMLMOHEP

IMomemenus mis

3-203/5, KabuneT

CTOJI, CTY, MKad

KOHCYJTb THPOBAHMS COTPYIHUKOB Kad.
HT03"
[Tomemenus a1 XpaHeHUs 3-403/50, CTyn, mKad

000py0BaHKUS 1 Y4€OHOTO

ITomemenne kad.
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HMHBCHTAps

HTOQH
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Ipunoxenne A

BAJUIBHO-PEUTUHIOBASI CTPYKTYPA JJUCHUILIUHBI

MOI[CJII/IPOB AHHUC SJICKTPUYCCKUX MalllH

(Ha3BaHME JMCLMILIUHBI)

3 cemecTp

Hepe YE€Hb KOHTPOJbHBIX MepOl'lpl/lﬂTI/[ﬁ TEKYIIET0 KOHTPOJIA YCII€ BACMOCTH 110 JUCIHHUIIJINHE:

KM-1
KM-2

KM-3
KM-4

KM-5
KM-6

MoenupoBaHrue TIEpPeXOMHBIX TpolieccoB B TpaHchopmartopax (IIpoBepounas pabora)
Oco0eHHOCTH MOJICIMPOBAHUS TIEPEXOIHBIX TIPOLIECCOB B BETBSIX AICKTPUUCCKUX MAIIHH
(KonrponbHas pabora)

MogenupoBanue acuHXpoHHOro srekrpoasuratens (IIposepounas pabora)

BrmisiHre mapamMeTpoB aCHHXPOHHOTO JIBUraTelIs Ha Xof TepexomaHoro mnporecca (KoHrpomsHas
pabota)

[Tepexomnbie mporiecchl B CHHXPOHHBIX MarmmHax (TecTupoBaHue)

MogenupoBanre MaimH nocTossHHoro Toka (IIpoBepounas padota)

Bua nmpomekKyTo4Hoi aTTecTauu — DK3aMEH.

Homep
pazneina

WNnunexe KM- | KM- [ KM- | KM- | KM- | KM-

KM: 1 2 3 4 5 6

Pazyen quc immmme Henems 4 8 | 10 | 12 | 14 | 16

KM:

Bunel nepexoaHbIX MpOLECCOB B
TpaHcPopMaTOpax M AEKTPUUECKHUX MAIINHAX.
MaTtemaTnyecKoe OIMCaHUE NEPEXOIHBIX
nporeccoB. TemoBble NEPEXOAHBIE MPOLECCHI.

11

Bunbl nepexoaHbIX NpoLeccoB B
TpaHc(opMaTopax U AMEKTPUUECKUX MaIlIMHAX.
OObIkHOBEHHBIE AH({epeHIaIb Hble
ypaBHEHHS I MaTEMaTHUIECKOro ONMCAaHMS +
MePEXOIHBIX TPOIECCOB. TerioBbIe
TIePEXOTHbIE MPOLIECCHI. PeXUMBbI paboTHI
ANEKTPUYECKUX MAILMH T10 YCJIOBMSIM HArpeBa.

JuddepeHimaib Hble  ypaBHEHUS
Tpancopmatopa. IlepexomaHsie npoueccs B
TpaHcopMaTopax.

2.1

JlubdepeHimaib Hple  ypaBHEHUS
TpaHc(opMaTopa U UX CBSI3b C KOMIUIEKCHBIMH
YpaBHEHHSIMU YCTAHOBHBIINUXCSI PEKUMOB.
@u3nyecKuii CMBICII IApaMETPOB B
nuddepeHImanb HpIX YpaBHEHUSX.
[TepexonHblil poLecc NMpU BKIIFOYEHUH B CETh
HEeHATPYKEHHOT' 0 TpaHchopMaTopa, BIUIHUES +
HachllieHns. BHe3anHoe KOpOTKOe 3aMbIKaHUE
BTOPUYHONW OOMOTKH TpaHCc(opMaTopa,
YIApHBI TOK KOPOTKOTO 3aMbIKaHHS.
Bo3zaelicTBrue TOKOB KOPOTKOIO 3aMbIKaHUS Ha
TpanchopmaTop. Brimouenue Tpanchopmaropa
Ha MOCTOSIHHOE HampsikeHue. BosHoBbie
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MePEXOHBIC MPOIICCCHl M TIEPCHATPSKEHUS B
TpaHchopMaTopax.

Martematudeckast MojieIb 0000 IIECHHOM
IIEKTPUIECKON MaIliHbI

3.1

MeTopl aHaM3a MePEXOIHBIX TMPOIECCOB B
ANEKTPUIECKUX MalmHax. [IpocTpaHCTBEHHBIC
BEKTOPBI TIEPEMEHHBIX B Pa3JIMIHBIX CHCTEMaX
koopauHaT. JuddepeHnyaasHble ypaBHESHUS
00OOIIICHHON MAIHMHBI B Pa3JIMYHBIX CHCTEMaX
KoopnuHatT. Mcronb30BaHME OTHOCHUTEIBHBIX
€UHUL] B 0000LICHHON TEOPUH AIEKTPHUYECKUX
MalliH. DJICKTPOMArHUTHBI MOMCHT B
0000IIICHHON TEOpHH JJIEKTPUYSCKIX MAIIWH.

Juddepenipans Hple  ypaBHEHHS
acuHXpoHHOTO JBHUrartess. [lepexomnsie
IPOIIECCHI B ACHHXPOHHBIX MallMHAX

4.1

JuddepeHmans Hple  ypaBHESHHS
ACHHXPOHHOTO JIBUTATEJIS C
KOPOTKO3aMKHYTBIM POTOPOM B pa3JIMyHbIX
cucTeMax koopauHat. IlepexoHbie TporecCh
B ACUHXPOHHBIX JIBHraTeNsaX. Y UéT
HEJIMHEMHBIX M3MEHEHHWH MapaMeTpoB MpH
MaTeMaTHIECKOM MOJIeIMPOBAHUN
ANEKTPUUECKUX MalmH. MarteMaTuueckas
MOJIeJIb OTHO(A3HOTO ACUHXPOHHOTO
JIBUTaTeJIsl.

[TepexoaHble mpoliecChl B CUHXPOHHBIX
ManmHax. [uddepeHnyansHple ypaBHEHHUSA
ITapka-I"opeBa

5.1

JudpdepenmanbHpie ypaBHeHust [lapka-
I'opeBa nns cuxpoHHbix MammH. [lepexomHblit
npoLiecC NpU BHE3AIHOM TPEX(a3zHOM
KOPOTKOM 3aMbIKaHUM CHHXPOHHOT'O
rerepaTopa. Crarmaeckas U JUHAMHYeCKast
YCTOMYMBOCTH CHHXPOHHOW MAalIHHBI.
JudpdepeHimanb Hble ypaBHEHUsSI CUHXPOHHBIX
JBUraTesieil ¢ HOCTOSHHBIMU MarHUTaMHU U
CUHXPOHHBIX PEaKTHBHBIX JIBUraTesen

Juddepenipans Hple ypaBHEHHS MalIiH
NOCTOSIHHOTO TOKa. [lepexomHsle nmpoLeccsl B
MalllMHaX MOCTOSIHHOTO TOKA.

6.1

JubdepeHnyansHbIe YpaBHESHHST MaIlliH
MOCTOSTHHOTO TOKa. J[MHAMUYECKUE PEKHUMBI
MycKa, TOPMOXKEHHS, peBEPCA U PETYIMPOBAHUS
YaCTOTHI BPAIlICHUS JBUraTEJICH MOCTOSTHHOTO
TOKa

Bec KM, %:
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