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

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHune o6pa3zoBaTejbHOI mporpaMMsel: Moje1npoBaHue B 3JEKTPOIHEPreTHKe U 3J1eKTPOTeXHUKe
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
MOJAEJIUPOBAHMUME SJIEKTPUYECKHUX MAIIINH

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

3 cemectp - 48 yaca;

HpaKTuquKne 3aHATHA

3 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

3 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

3 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
IIpoBepounas padora
KontpoabsHas padora
TecTtupoBanue

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MockgBa 2023
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

ear ocBoeHHsI MCHUIJINHBI

U3y4eHUe

TECOPETUICCKUX

BOIMPOCOB  MAaTr€MaTHU4YCCKOI'O

MOZACIIUPOBAHUA IJICKTPUUCCKUX MAIlIMH W TpaHC(i)OpMaTOpOB, HU3Yy4YCHUC MCTOAO0B aHain3a MEPCXOAHbIX
IIPONECCOB B DJICKTPHUICCKUX MallIMHAX Ha OCHOBE UX MAaTCMATHUYCCKUX MOI[GJ'IGIZ

33[[3‘11/1 AUCHHUIIIMHBI

- U3YUCHUC OCHOBHBIX MOHATUH 1 IIOAXO0B K MOACTUPOBAHHUIO BpalllatOIINXCs JICKTPUUCCKUX

MaIlIWH;

- U3YUCHHUC 0COOEHHOCTEM IMPOTCKAHUA MEPEXOAHBIX ITPOLECCOB B PA3JIMYHBIX JJICKTPUUCCKHUX
MalllMHaX U BJIMAHUSA IaPpaMETPOB SJICKTPUICCKUX MAIIIMH Ha XO04 NCPEXOJHOTO IIPOoLecca,

- OBJIaICHUEC HAaBbIKaMH COCTaBJICHUA MaTEMAaTHYCCKUX MOI[CJ'ICI71 n CHUCTEM ,Z[I/I(b(bepeHHI/IaJ'IBHHX
ypaBHCHHfI, OIIMCBhIBAIOIIMX IMTOBCACHUC BHGKTpHHGCKOﬁ MAalInuHBI;

- HpI/IO6peTeHI/Ie HaBBEIKOB 00OOCHOBAHHOT'O BI)I60pa MaTeMaTH4eCKOi MOACIN, CUCTEMbI
KOOpAuHAT U (I)OprI 3aIUCH IIPpU MOACITIUPOBAHUH IJICKTPUICCKUX MAIINHAX

- OCBOCHHE MECTOJOB aHalIn3a pa3Horo poaa NEpEXOAHBIX IMPOLECCOB B DJICKTPUICCKUX MalllMHAX.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC

KO}I 1 HAMMCHOBAaHHUEC

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

KOMIIeTeHIIUH HHIMKATOPA T0CTHKEHHS
KOMIICTCHIIMU
ITK-2 CrnocoOHOCTE N /1-4nk-2 3Haer 3HATh!
IPUHAMATh Y4acTHE B HH(POPMALIOHHBIC - IPUHIIUITBI MATEMATHYCCKOTO OMUCAHUS

peleHnn
UCCIIEI0BATEIbCKHUX 3a/1a4 B
paMKax peanu3alnuu
HAy4yHOTO MPOEKTa

TEXHOJIOTHH, UCIIO0JIb3YCMBIC B
HAayYK€ U TCXHUKC

MIPOIIECCOB, MTPOUCXOIAIIHNX B
AJIEKTPUUYECKUX MAIllUHAX U
TpanchopmaTopax.

YMETB:

- ACII0JIB30BATh COBPEMEHHBIE
IIpOrpaMMHBIE CPEICTBA I pacyera
NIEPEXOIHBIX IIPOLECCOB B TMHENHBIX U
HEJITMHEHHBIX QJICKTPHUYCCKUX 1
MarHMTHBIX LEMAX dJIEKTPUUECKUX MALLIUH
1 TpaHCc(HOPMATOPOB.

TIK-3 CrocobHOCTE
MPUHUMATH YYaCTHE B
MAaTCMATHYCCKOM U
KOMIBIOTEPHOM
MOJICTTUPOBAHUU B
AIEKTPOIHEPIeTUKE U
AIEKTPOTEXHUKE

N-2nk-3 [IpumensieT MeTo bl
KOHCTPYUPOBAHMS U
MO/JICITMPOBAHUS
AIIEKTPUUYECKUX MAILUH JUIs
penieHus: mpodeccHoHaTbHbBIX
3aja4

3HATH:
- METOAbI MATEMATUYCCKOT'O aHAaJIN3a U
MOJIETTUPOBAHUS, TEOPETUUYECKOTO U
OKCIICPUMCHTAJIIBHOTO UCCJICIOBAHUA
MEPEXOJIHBIX MPOIECCOB B ANEKTPUUECKUX
MalImHax ¥ TpancopmaTopax.

YMETB:
- COCTaBIIATh MOJEIIH JIEKTPUYECKUX

MaIlIMH U TpaHC(HOPMATOPOB.

ITK-3 CriocobHOCTE
MPUHUMATH YYaCTHE B
MAaTCMATHYCCKOM U
KOMIIBIOTEPHOM
MOJICTTUPOBAHUH B
ANEKTPOIHEPTETUKE U
AIEKTPOTEXHUKE

N]1-7nk-3 Bmameer 6a30BbIMH
WHCTPYMEHTAIbHBIMH
CpEIICTBAMH CO3/IaHMUS,
MOJICTTUPOBAHUS U
KOHCTPpYUPOBaHUS
AIIEKTPUYECKUX MAIIIHH B
AIIEKTPOIHEPTETUKE

3HATh:
- IPOTPaMMHBIE CPEICTBA MOJIETUPOBAHUS
JIIEKTPUYECKUX MAILKH.

YMETh:

- MOJIETTUPOBATh JMHAMUYECKUE PEKUMBI
ANEKTPUYECKUX MALIUH C yYETOM
HEJIMHEWHOCTH U B3aMMHOT'O BIMSIHUS




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MapaMeTpoB.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
MopenupoBanue B 3JeKTpodHepreTuke u snekrporexuuke (ganee — OIIOII), nanpaBneHus MoAroTOBKU
13.04.02 DnexkTposHEpPreTHKa W JJICKTPOTEXHHKA, YPOBEHb OOpa30BaHUA: BbICIIee OOpa3OBaHHE -

Marucrparypa.

baszupyercs Ha ypoBHe BbIclIero oopa3oBanus (6akaiaBpuaT, CIICIUATHUTET).

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHON KBaTU(UKALMOHHON PadOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCHUTUTMHBI COCTaBIISIET 4 3a4eTHBIX euHUIIbI, 144 yaca.

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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A ceMecT aTTeCTalluu
/M pe /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bunps! nepexogHbIX 17 3 8 - 2 - - - - - 7 - Ilodzomogka K ayOumopHvlm 3aHAMUAM:
IPOIIECCOB B [MpopaboTka nekuuu
TpaHcdopmaropax u Camocmoamensnoe uzyuenue
ANEKTPHUYECKUX meopemuueckoz0 mamepuana: N3yuenue
MallHax. JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
Maremaruueckoe "Bubl nepexoaHbIX MPOIIECCOB B
OTIHCaHNE EPEXOIHBIX TpaHcopmaTopax H 3JIEKTPUICCKUX MAIINHAX.
npoueccos. Terrosble MaremMaTHyecKoe ONMCAHNE NEPEXOTHBIX
MIePEXO0JHBIE TIPOIECCHI. npoueccos. TeroBble HepexoaHbIe MPOIECCH."
1.1 Buer nepexomHBIX 17 8 - 2 - - - - - 7 - Iloozomosxka pacuemuvix 3ad0anuii: 3a1anus
MPOLIECCOB B OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
TpaHcdopmaropax u pasnenry "Buzpl nepexoJHbIX POIECCOB B
ANEKTPHUUECKUX TpaHcopmaropax M 3JEKTPUYECKUX MALIMHAX.
MallHax. MaremaTHyecKkoe ONMCaHue NePEeXOIHbIX
OOBIKHOBEHHBIE poLeccoB. TeIIoBbIE IEPEXOAHBIE
i depeHnnanbHbe nporiecchl.”". CTyeHTbI HEOOXOAUMO TOBTOPUTH
YpaBHEHHUS 151 TEOPETHYECKHN MaTepHa, pa3o0opaTs MPUMEpPhI
MaTeMaTH4eCcKOro peLIeHHUs aHaJIOTUYHBIX 331a4. IPOBECTH
OIIMCaHMS NEPEXOTHBIX pacdeTsl 110 BapHaHTy 33aHUsI U CAEIaTh
npoueccos. TeruoBble BBIBOJIBL. B KadecTBe 3a1aHUS UCTIONB3YIOTCS
HepEeXOHBIE TIPOLECCHI. crenyonye ynpaxnenus: «Oco0eHHOCTH
Pexxumbl paboTs MO/JIETIMPOBAHMS IIEPEXOIHBIX IPOLIECCOB B
INEKTPUYECKUX MAIIUH BETBSIX JIEKTPUUECKIX MAIITH»
IO YCIIOBHSIM Harpesa. H3yuenue mamepuanos numepamypHsix
UCOYHUKOG:
[1], cTp. 317-318
[4], gacTs 1
2 Junddepernnansaere 17 8 - 2 - - - - - 7 - Iloozomoexa K ayOumopHovIM 3aHAmMUAM:

5




ypaBHEHHUS
TpaHcdopmaropa.
IIepexoanble npolecchl
B TpaHC(opMaTopax.

IIpopaboTka JIeKIuu

Camocmoamenshoe uzyuenue
meopemuuecko20 mamepuana: syuenue
JIOTIONTHUTEILHOTO MaTepHalia o pasueiy

2.1 Jduddepernnansasre 17 "InddepeHianbable ypaBHEHUS
YpaBHEHHUS TpaHcdopmaropa. IlepexonHble POLIECCH B
TpaHchopMaTopa U X TpaHcdopmaropax.”
CBSI3b C KOMIUICKCHBIMU Iloozomogka pacuemupix 3adanuii: 3ananvs
YpaBHEHUSIMU OPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
YCTaHOBHBIIUXCS pazneny "luddepeHunanbubie ypaBHEeHUS
pexumoB. Ousnyeckuil TpaHcdopmaropa. [lepexoaHble Mpouecchl B
CMBICJI TapaMeTPOB B Tpanchopmaropax.”. CTyIeHTBI HEOOXO0AUMO
i depeHInanbHbIX MOBTOPUTH TEOPETUIECKUH MaTepHal,
YPaBHEHUSAX. pa3o0paTh NpUMEpPHI PEIICHU AaHATOTUYHBIX
[Mepexoauslii porecc 3aj1a4. IPOBECTU PAcyEThI 110 BAPHAHTY 3aAaHUs
NIPY BKJIIOUYEHHUH B CETh U cIenaTh BEIBOABL. B KauecTBe 3agaHus
HEHArpy>KEHHOTO HCTIONB3YIOTCS CIICAYIONINE YIPaKHEHUS:
TpaHcdopmaropa, «MozenupoBaHHe NEPEX0THBIX MPOIECCOB B
BIIMSTHUE HACHIIICHMS. TpaHcdopmaropax»
BHezanHOE KOpOTKOE H3yuenue mamepuanog 1umepamypHbix
3aMBIKaHHE BTOPUIHOM UCIOYHUKOG:
00MOTKH [1], rmaBa 25
Tpanchopmaropa, [4], acTs 2
yIapHBIA TOK [5], rmaBa 15
KOPOTKOTO 3aMbIKaHHSI.
Bo3znelictBue TokoB
KOPOTKOT'O 3aMbIKaHHs
Ha TpaHc(hopmaTop.
Bxirouenue
TpaHcdopmaropa Ha
MIOCTOSIHHOE
HarpspKeHHe.
BoitHOBBIE IepexoHbIe
MPOLIECCHI U
TMICPECHAIIPSKCHUA B
TpaHchopMaTopax.
3 MaremaTmueckas 16 Iloozomoexa Kk ayOumopHoviM 3anAmMuAM:
Mozienb 0000ImeHHOH IIpopaboTka neKIm
AIIEKTPUUYECKOM Camocmoamensnoe uzyuenue




MaII1HBI meopemuueck02o mamepuana: VIsyaenue
3.1 Mertons! aHanu3a 16 JIOTIOJIHUTENBHOTO MaTepuaa 1o pasjery
MePEXOHBIX "Maremaruueckasi MOZIENIb 0000IIEHHOM
MPOIIECCOB B EKTPUIECKOHN MaIIHHBI"
3IEKTPUUECKUX Iloozomoeka pacuemnuvix 3ad0anuii: 3ananus
MaIIfHax. OPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
IIpocTpaHcTBeHHBIE paszeny "Maremarnueckas MOAEIb
BEKTOPHI IEPEMEHHBIX B 0000IIEHHOHN 3TeKTPUIECKON MaIIHbI".
Pa3INYHBIX CHCTEMAX CryneHTsl He0OXOMMO OBTOPHTH
KOOpJMHAT. TEOpEeTHYECKUH MaTepHal, pa3o0paTh NPUMEpEI
JuddepennunanbHeie pelIeHNs aHAJIOTHYHBIX 3a/1a4. IPOBECTH
ypaBHEHHUsI pacyeTsl 110 BapHUaHTy 33JaHUsI U CeJaTh
0000I1IeHHOH MalTHbBI BBIBOJIBI. B KauecTBe 3a7aHus UCTIONB3YIOTCS
B Pa3JIMYHBIX CUCTEMAX crepyonye ynpaxsenus: «/ccnenoBanue
KOOp/IMHAT. MEPEXO/IHBIX MPOIIECCOB B ACHHXPOHHOM
Hcnonb3oBaHue JIBUTATEIIE)
OTHOCHTEIIBHBIX H3yuenue mamepuanog 1umepamypHbix
€IMHMI] B 0000IIEHHOM UCHOUHUKO8:
TEOPUHU IJIEKTPUUECKUX [3], rnaBa 2
MaII1H. [6], rnaBa 69
DNeKTpOMarHUTHBIN
MOMEHT B 0000111eHHOM
TEOPHH INEKTPUUECKHX
MaIlHH.
4 JuddepennnanbHubie 21 Ilo0zomogka K ayOumopHvlm 3aHAMUAM:
YpaBHEHHUS ITpopaboTka IeKIu
ACUHXPOHHOTO Ilo0z0mogKka K KOHMPOILHOU padome:
JIBUTATEIIs. W3y4yeHnue marepuaiioB 10 paszienny
[epexoaHble poriecch Juddepenunanbable ypaBHEHHS aCHHXPOHHOTO
B ACHHXPOHHBIX nBuraress. [lepexoiHple mpouecch B
MallIHaX ACHHXPOHHBIX MAIIMHAX U MTOJIrOTOBKA K
4.1 Juddepennnansueie 21 KOHTPOJILHOM paboTe
ypaBHEHUS H3yuenue mamepuanoe n1umepamypHoix
ACHHXPOHHOTO UCIOYHUKOG:
JIBUTATEJIs C [4], gacTs 3
KOPOTKO3aMKHYTHIM [5], rmaBa 44.1

pOTOPOM B pasiIMIHBIX
cHucTeMax KOOp/AHMHAT.
Ilepexoanblie mpoiecchl

[6], raBa 70




B aCHHXPOHHBIX
aBUrateaax. Yuér

HEJIMHEHHBIX
HU3MEHEHUH
[apaMeTpoB IpH
MaTeMaTHIeCKOM
MOJCITUPOBaHUH
NIEKTPUIECKHUX MAIIIUH.
MartemaTtuueckas
MOJIeNb 0JTHO(a3HOTO
ACHHXPOHHOTO
JABUTaTCIIA.
5 IlepexonHsle mponecch 21 Ilodzomogka K ayOumopHvlm 3aHAMUAM:
B CHHXPOHHBIX [TpopaboTka nekuuu
MaIlyHax. Ilo020mo6Ka K KOHMPOILHOU padome:
JuddepennuansHoie N3ydyeHne MaTepHuaoB 1Mo pa3aeny
ypaBHeHust [lapka- [TepexonHbIe MPOLIECCH B CHHXPOHHBIX
I'opesa MmammHax. JudpepeHnnanbHpie ypaBHEHUS
5.1 JuddepernnansHere 21 IMapka-I'opeBa 1 MOArOTOBKA K KOHTPOJIBHOM
ypaBHeHust [lapka- pabote
Topepa s Camocmoamenshoe usyuenue

CHHXPOHHBIX MAIlINH.
Ilepexoanslii mpotiecc
NIPY BHE3AITHOM
TpéxhazHOM KOPOTKOM
3aMBIKaHUU
CHUHXPOHHOTO
re’eparopa.
Cratuueckas u
JTMHAMUYeCKast
YCTOWYUBOCTD
CUHXPOHHO! MAIIIHHBEL.
Juddepennnansubie
YpaBHEHHUS
CHHXPOHHBIX
JIBUTATEJICH C
MOCTOSTHHBIMH
MarHuTamMu |
CHHXPOHHBIX

meopemuuecko2o mamepuana: VIsyaenue
JIONOJTHUTENBHOTO MaTepHaia o pasaeiy
"IlepexoaHbIE MPOIECCH B CHHXPOHHBIX
MamuHax. JJuddepeHnmansapie ypaBHEHHS
[Tapka-T'opesa"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], rmaBa 26
[2], rmaBa 35
[6], rmaBer 71, 72, 73




PCAKTUBHBIX

JBUTATEIeH
6 Juddepennmanbueie 16 8 - 2 - 6 - Camocmoamenvhoe usyuenue
YpaBHEHMS MaIllUH meopemuueckoz2o manepuana: Nzydenue
MIOCTOSTHHOTO TOKA. JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
[lepexomnbie mporecch "uddepernnansHple YpaBHEHUS MAIIHH
B MalInHaxX MIOCTOSTHHOTO TOKa. IIepexoHbIe IPOIIECCHI B
MOCTOSIHHOTO TOKA. MalIHaX IOCTOSTHHOTO TOKa."

6.1 Jduddepernnansasre 16 8 - 2 - 6 - Iloozomogka pacuemupix 3adanuii: 3ananus
YpaBHEHHS MalIlH OPHEHTHPOBAHBI Ha PEIICHU MUHN3a/1a4 TI0
MOCTOSIHHOTO TOKA. pazneny "/luddepeHunanbHbie ypaBHEeHUs

Junamuueckue MallIiH [IOCTOSHHOT'O ToKa. IlepexonHsle
PEXUMBI IIyCKa, MIPOIIECCH B MAIlIMHAX ITOCTOSTHHOTO TOKa.".
TOPMOJKEHHS, peBepca CryneHTbl He00XOAUMO NTOBTOPUTH
U peryJupOoBaHus TEOPETHYECKUN MaTepHa, pa3oopaTs MPUMEpPHI
Y4acTOThI BpaIllCHHS peIIeHNs aHAJIOTHYHBIX 3a/1a4. IIPOBECTH
JBUTaTenei pacdeTsl 10 BapHaHTy 3aJaHus U CIEIaTh
MOCTOSTHHOTO TOKa BBIBOJIBL. B KadecTBe 3a1aHHS UCIIONB3YIOTCS
crepyronye ynpaxnenus: «lccinenoBanue
MIEPEXOIHBIX MTPOIIECCOB B IBUTATEIIC
MIOCTOSTHHOTO TOKa»
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[4], gacTs 4
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 48 - 16 0.5 44 335
Hroro 3a cemecTp 144.0 48 - 16 2 - 05 775

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU M0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrounas
aTTecTanus




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.

Bugsl mepexomHbBIX TporeccoB B TpaHchOpMaTOpax W IJNEKTPUYECKUX  MalldHax.
OObikHOBeHHbIE Au(depeHranbHble YpaBHEHHUS AJII MaTeMaTUYeCKOro OMHCAHUS MEePEeXOTHBIX
nporeccoB. TeruioBble MEPeXOAHbIE MPOLECCHl. Pexxumbl pabOThI SIEKTPUUYECKUX MAIIUH T10
YCIIOBHSIM Harpesa..

2. ,Hud)qbepeHuuaﬂbele VDABHEHUA mpchd)opMamopa. HepexoOHble npouyeccosl 6
mpchd)opmamopax.

2.1. lucddepeHumanbupie ypaBHEHUS TpaHCPOPMATOPA U UX CBS3b C KOMILICKCHBIMH
YPaBHEHUSIMU YCTAaHOBUBLIMXCS peKUMOB. PU3NUECKUI CMBICI TapaMeTpoB B U depeHInaIbHbIX
ypaBHeHHsIX. [lepexoqHbIi mpoliecc Mpy BKIIFOYSHUH B CETh HEHArPyKEHHOTO TpaHchopmaTopa,
BJIMSIHME HachllleHHsl. BHe3anmHoe KOpoTKoe 3aMblKaHUEe BTOPUYHOM 0OMOTKH TpaHchopMmaTopa,
YAApHBIIA TOK KOPOTKOT'O 3aMbIKaHHs. Bo31€iCTBHE TOKOB KOPOTKOT'O 3aMbIKaHHS Ha
TpaHnchopmarop. Bkitouenue TpancopmaTopa Ha MOCTOSSHHOE HanpsbkeHue. BosHoBbie
NIEPEXO0/IHbIE MTPOLIECCH] U NIEPEHAIPSHKEHUS B TpaHc(opmaTopax.

Juddepenumanbuble ypaBHeHUs TpaHc(hopMaTopa U UX CBSI3b C KOMILJIEKCHBIMH YPaBHEHUSMU
YCTAaHOBHUBIIMXCS PEKUMOB. DU3HUECKHUI CMBICI TTapaMeTpoB B Au(epeHIINaTbHBIX YPAaBHEHUSIX.
[TepexoaHblii mpolecc Npu BKIOYEHUH B CETh HEHArpy)KEHHOI'o TpaHc(hopMmaTopa, BIMSHUE
HachllleHUs. BHe3anmHOe KOpPOTKOE 3aMbIKaHWE BTOPUYHONM OOMOTKHM TpaHc(hopMaTopa, yJapHbII
TOK KOpPOTKOIO 3aMblKaHUs. Bo3nelcTBHE TOKOB KOPOTKOTO 3aMbIKaHHMsl Ha TpaHchopmarop.
Bxirouenne tpaHcdopmaTopa Ha MOCTOSHHOE HampsbkeHue. BonHOBbIE mepexojiHble MPOIEecChl U
nepeHanpskeHus B TpaHcopmaropax..

3. Mamemamuueckas mooeib 0000UeHHOU 21eKMPUYECKOU MAUUHDL

3.1. Merobl aHaJIN3a EPEXOAHBIX MPOLIECCOB B AJIEKTPUUYECKUX MamuHax. [IpocTpaHCTBEHHBIE
BEKTOPBI IEPEMEHHBIX B Pa3IMUHBIX CHCTEMax KoopAuHAT. [uddepeHnuaabapie ypaBHEHHS
0000I11eHHOM MaIlIMHBI B Pa3JIMYHBIX CUCTEMaxX KOOpAUHAT. Mcronb30BaHNE OTHOCUTENBHBIX
€IMHUI] B 0000IIEHHON TEOPHH ANEKTPHUECKUX MAIIHH. DIEKTPOMArHUTHBI MOMEHT B
0000I1IeHHON TEOPUHU HIIEKTPUYECKUX MAIIHH.

Uctopust co3nanus o0OOOILIEHHOW TEOpUU DIEKTPUUECKUX MallMH. Meroabl aHanu3a
HEePeXOAHBIX MPOLECCOB B AIIEKTPUUYECKMX MalllMHax. J(omylieHusi, MpuMeHseMble NP aHaJn3e.
[TpocTpaHcTBEHHBIE BEKTOPHI TIEPEMEHHBIX B Pa3IMYHBIX CHCTeMax KoopauHat. [IpeoOpa3oBanue
MHOTr0()a3HbIX OOMOTOK B AKBHUBAJICHTHBIC JBYyX(a3Hble. DTanbl U MHBAPUAHTHI NIPEOOpPA30BAHUS.
@®opmynel  o0paTHOro  mpeoOpa3oBaHHsA  IEPEMEHHBIX.  MarpuuHble  MpeoOpa3OBaHUS.
Juddepennnanbable ypaBHEHHS JIEKTPHUECKOW MalluHbl B (a30BBIX KoopauHaTax. Ilepexon k
OPTOTOHAIBHBIM ~ KOOpAWHATaM. HemoaBmwkHasi W BpamjaroIlIdecss CHCTEMBl  KOOpPIWHAT.
Juddepennmanbaple ypaBHeHUsT OOOOIIEHHOM MaIlMHBI B Pa3JIMYHBIX CHUCTEMax KOOPAMHAT.
[IpeoOpazoBanmst Knapk u mnpeoOpazoBanus Ilapka. Matpuunas ¢dopma 3amucu CHUCTEMBI
T depeHMaIbHbIX  YpaBHEHUH. OJEKTpOMarHuTHBIE MOMEHT B  000OILIEHHOH Teopuu
AIIEKTPHUYECKUX MaIuH. DOPMYITBI 3JIEKTPOMAarHUTHOTO MOMeHTa. JlnddepeHansabpie ypaBHEHUS
OanaHca MOMEHTOB (JIBUXKEHHUS POTOPA) JAJIsl TeHepaTopa U 3JIEKTPOIBUTATEIIS.
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4. ﬂuqbd)epeHuuaﬂbele VDABHEHUS ACUHXPOHHO20 dsuzamens. Ilepexooduvle npoyeccol 8
ACUHXPDOHHbBIX MAWMUHAX

4.1. nddepennmanbaple ypaBHEHHSI ACHHXPOHHOTO ABUTATENs ¢ KOPOTKO3AMKHYTHIM POTOPOM
B PA3JIMYHBIX CUCTEMax KOOpAMHAT. [lepexoqHble Mponeccsl B aCHHXPOHHBIX ABUTATENsX. Y UET
HEJIMHEHHBIX U3MEHEHUH NIapaMeTPOB IIPU MaTEMAaTUYECKOM MOJACIIUPOBAHUHN HIEKTPUIECKUX
MaluH. MaTemMaTudeckas MoJiesib 0JJHO()a3HOTO aCHHXPOHHOI'O IBUraTesIsl.

IlepexoqHble mpolecchl B aCMHXPOHHBIX JBUTATENAX IIPU IIyCKE, PEBEPCE U HM3MEHEHUHU
Harpy3Ku Ha Baily. BinsHue napaMeTpoB aCHHXPOHHOTO JBUTATENs Ha X0 IIEPEXOIHOTO Mpoliecca.
JInHaMuueckass MEXaHW4YeCKas XapaKTEPUCTHKA. Y JapHBIM TOK BKJIIOYEHUS U YAAPHBIA MOMEHT
ACMHXPOHHOTrO aBuraress. llepexoqHeli mpouecc Npu IyCcKe ABUTATeNs MEPEKIIOYCHUEM CXEMBbI
«3BE3Aa» - «TPEYrOJbHUK». YYET HENMHEHMHBIX M3MEHEHUN IIapaMeTpOB IIPU MaTeMaTHYECKOM
MOJIEJIMPOBAaHUH MIEKTPUYECKUX MAIIMH. MOIEIMpoBaHUE IE€HEPATOPHOIO peXUMa aCUMHXPOHHON
MalmMHbl. Maremartudeckass MOJAENb AaCHHXPOHHOIO TEHepaTopa C  CaMOBO30YXKICHHUEM.
MaremaTtnueckass MojJenb OJHO(A3HOrO AaCHMHXPOHHOIO JBUraress. MaTemarudeckas MOJEIb
ACMHXPOHHOI'0 KOHJIEHCATOPHOI'O JIBUTaTENsl.

5. llepexoonwle npoyeccol 8 cunxporuvix mawunax. J{uddepenuyuanrvuovie ypasnernus [lapka-
Topesa

5.1. Iuddepenunansusie ypaBuenus [lapka-I'opesa ans cunxponubsix MamuH. [lepexoanbrit
IIPOLIECC MPU BHE3AMHOM TPEX(Pa3HOM KOPOTKOM 3aMbIKAHUU CUHXPOHHOI'O F€HEPATopa.
Craruyeckas ¥ TMHAMUYECKasi yCTOWYMBOCTh CUHXPOHHOU MamuHbl. Juddepennuansubie
YPAaBHEHUSI CUHXPOHHBIX JIBUTATEJIEH C IOCTOSHHBIMU MarHUTAMU U CUHXPOHHBIX PEaKTHUBHBIX
JBUTaTEIEeN

Huddepenumansupie ypaBueHus lapka-I'opeBa st CHHXPOHHBIX MAIIMH. DJIEKTPOMArHUTHBIN
MOMEHT CHUHXPOHHOW SIBHONOJIOCHOW MamiuHbl. [lepexoaHblii mpolecc npu BHE3AIHOM
TpE€X(a3sHOM KOPOTKOM 3aMbIKaHHUU CHHXPOHHOTO reHeparopa. IlepexoaHble U cBepXIEpEXOIHbIE
UHIYKTUBHBIE CONPOTHUBICHHUS OOMOTKH SKOps. OJNEKTPOJMHAMUYECKHE CHJIBI NP KOPOTKOM
3amblkaHud. Cratudeckass M JAMHAMUYECKash YCTOMYMBOCTh CHHXPOHHOM MAIIMHBI. Y JIelbHbIE
CUHXPOHM3UPYIOLIME MOUIHOCTE U MOMEHT. KauaHusi poTopa CHHXpOHHON MalllMHBI. MOMEHTHI,
neiicTByromue Ha porop. Posb nemmngepHoil (yCrnoKouTenbHONH) 0OMOTKH.

6. ﬂud)c;bepeHuuaﬂbele YPABHEHUA MAWUHR NOCIMOARKO20 MOKA. Hepexodele npoueccol 6
MAWUHAX NOCMOAHRO20 MOKA.

6.1. lnuddepennnanbrple ypaBHEHUs MAIIMH TOCTOSTHHOTO TOKa. JIuHAMHUYeCcKUe PeXUMBbI
IIyCKa, TOPMOXKEHUS, PEBEPCA U PEryJIUPOBAHUS YACTOThI BPALECHHUSI IBUTAaTEIEH TOCTOSHHOTO TOKA

Juddepenumanbable ypaBHEHUs] MAlIMH IOCTOSIHHOIO TOKa M HMX CBSI3b C YpPaBHEHUSMHU
YCTaHOBUBIIUXCS peXUMOB. llepexonHbie mporecchl MpU BKIIOUYEHUHM OOMOTKH BO30YXKIEHUS,
nycke M HaOpoce Harpys3ku ABUraTeledl ¢ pa3iMyHbIMH THUIaMU Bo30yxkaeHus. lMHamuueckue
pEXUMBI ITyCKa, TOPMOXEHUS, pEBEpca W pEryJupoBaHUs YaCTOThl BpAILEHUs JBUTATENIEH
[IOCTOSIHHOI'O TOKa. BiusHME MapaMeTpoB ABUraTells IOCTOSHHOIO TOKAa HAa XOJ IEPEXOAHOIrO
mporecca.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. OcobeHHOCTH MOJIETTUPOBAHHMS TIEPEXOTHBIX TPOIECCOB B BETBSIX YJEKTPUUCCKUX MAIIINH;
2. MonenupoBaHue MEPEXOIHBIX MPOIIECCOB B TpaHC(HOpMATOpax;
3. HccrnenoBaHue nMepexoaHbIX MPOILIECCOB B ACHHXPOHHOM JIBUTATEE;
4. VccnenoBaHue MepexoHbIX MPOIIECCOB B ACHHXPOHHOM KOH/IEHCATOPHOM JIBUTATEIIE;
5. HCCJ’IG}IOB&HI/IG BXOXJICHUS B CI/IHXPOHI/I3M CI/IHXpOHHOFO JABUT'aTCIIA,
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6. MccnenoBaHue MyCKOBBIX, CHHXPOHH3UPYIOIIUX U pab0YUX CBOHCTB CHHXPOHHBIX
MUKPOJBUTATEIIEH;

7. UccnenoBanue nepexoaHbIX MPOLIECCOB BUTATENS TTOCTOSIHHOTO TOKA;

8. MI3yyeHue MHCTPYMEHTAJIbHBIX CPECTB MOJICIUPOBAHUS ITEPEXOTHBIX MTPOIIECCOB B
pacyeTHOM MPOTPAMMHOM KOMILJIEKCE.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO

3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I°'K)

1. OO6cyxnenue wMartepuasioB 1o Keiicam pasngena "uddepenunanbueie ypaBHEHUS
TpaHcpopmaropa. Ilepexonnsie nmporeccel B TpaHchopmaropax."

2. OOcyxneHne MaTepualioB IO Keiicam pasnena "Maremarmueckas Mozelb 0000IIeHHOM
BJIEKTPUYECKON MAIIHBI"

3. OOcyxneHue wmarepuajoB 1o Keiicam pasgena "/luddepeHnuanbaple ypaBHEHHS
aCUHXpPOHHOTO JBUrarens. [lepexonnelie nporecchl B aCHHXPOHHBIX MaluHax"

4. OOcyxaeHue martepuanoB o kedcam paszgena "llepexogHble mpouecchl B CUHXPOHHBIX
MmamuHax. Juddepennuansusie ypasaenus Ilapka-I'opesa"

5. OO6cyxnenne mMarepuanoB 1Mo keiicam paszzaena "duddepeHnnanbaple ypaBHEHUS MAaIIHH
MIOCTOSIHHOTO ToKa. Ilepexoanble mporecchl B MallliHaX NOCTOSHHOTO TOKa."

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI H GOPpMHUPYEMBIX B HUX KOMIIeTeHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3arIaHupOBaHHbBIE PE3YAbTATHI 00YUEHUS 110 TUCIUILIHHE Konpt JMCLIUTUTMHEI (B (TMTl 1 HAUMEHOBAHHE)
(B COOTBETCTBHH C pa3aesioM 1) WH/IUKATOPOB | COOTBETCTBMH C 11.3.1)
1]2][3]4]5]6
3HaTth:
MPUHIUIBI MATEMaTUYECKOT'O OMMCaHUS MTPOIIECCOB, [TpoBepounas pabora/MonenupoBanue
MIPOUCXOJSIINX B JIEKTPUUECKUX MAIIMHAX U N-4nk-2 + MIEPEXO/IHBIX MPOIECCOB B TpaHCchopMaTopax
TparcopmaTopax
METO/Ibl MATEMaTUYECKOTO aHAIN3a U MOACIUPOBAHUS, [TpoBepounas pabora/MopaenupoBanue
TEOPETUYECKOTO M SKCIIEPUMEHTAILHOTO UCCIICIOBAHNUS V-2 + ACHHXPOHHOTO 3JIEKTPOIBUTATEIIS
MIEPEXOIHBIX MPOIECCOB B AJEKTPUUECKUX MAIIUHAX U
TpancopmaTopax
MIPOrpaMMHBIE CPEICTBA MOACTUPOBAHUS AIEKTPUIECKUX KounTponbnas pabora/BiausHue napameTpon
MallvH N-7nk-3 + ACHHXPOHHOI'O ABUTATENS HA X0
MEPEXO0JIHOTO MpoIiecca
YMmerh:
MCTIOJIh30BaTh COBPEMEHHBIE TIPOTPAMMHBIE CPEICTBA JIJIS [TpoBepounas padbora/MonenupoBanue
pacyeTa MepexoHbIX MPOLIECCOB B JMHEWHBIX U VA2 4+ | MAalIMH IOCTOAHHOTO TOKa
HEJIMHEHHBIX JJIEKTPUYECKUX M MAarHUTHBIX HETSX
JIEKTPUUYECKUX MAIIMH U TPaHC(HOPMATOPOB
COCTaBJISITh MOJIENIN ANEKTPUUECKUX MAIIUH U KonTponbnas pabora/Oco0eHHOCTH
TpaHcGpopmMaTopoB N-2nk-3 + MOJICIMPOBAHMS TEPEXOIHBIX MIPOIIECCOB B
BETBSIX AJIEKTPHUECKUX MAIIuH
MOJICJIUPOBATh TUHAMUYECKHE PEKUMBI JEKTPUUECKUX TectupoBanue/IlepexoiHble MpoLecch B
MAIlMH ¢ y4€TOM HETMHEWHOCTH ¥ B3aMMHOTO BITUSTHHS N-7rk-3 + CUHXPOHHBIX MalTHHAX

apaMeTpoB
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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
3 cemecTp

®opma peanuzaiuu: BeinonHeHue 3ajaHus
1. Biustnue napamMeTpoB aCHHXPOHHOI'O JIBUTATENs HA XOJ MEPEXO0IHOTO Mpoliecca
(KonTpoawsHas pabora)
2. Ilepexonnblie mpoliecchl B CMHHXPOHHBIX MamnHax (TectupoBanue)

Dopma peanmzanmn: KomnelorepHoe 3a1aHne
1. MopenupoBanue acHHXpOHHOTO AnnekTpoasuratens (IIpoBepounas padora)
2. MonenupoBanue MaluH rmocrossHHOro Toka (IIpoBepounas padota)
3. MoaenupoBaHue NepexoAHbIX MpolieccoB B TpaHchopmaTopax (I[IpoBepounas pabora)
4. OcoOeHHOCTH MOJICJIUPOBAHUS NIEPEXOIHBIX MTPOLIECCOB B BETBAX JIEKTPUUECKUX MAIIMH
(KontponpHnas pabota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:xyTOYHAs aTTeCTALUSA 10 JUCHUIINHE
Ixzamen (Cemecmp Ne3)

B numnmnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 IleyaTHbIe U YJIEKTPOHHbIE U3TAHNS:

1. Bonbnek, A. Y. DnexkTpuyeckre MaliiHbl. MalimHbl IEPEMEHHOT0 TOKA : YU€OHUK JJIs BY30B 110
HaIpPaBJIECHUAM "DIJIEKTPOTEXHUKA, JIEKTPOMEXAHHUKA U DJIEKTPOTEXHOJIOTHU" U
"Onexrposnepreruka” / A. Y. Boasaek, B. B. [Tonos . — CII6. : [Tutep, 2010 . — 350 c. — (Yuebuux
1uist By30B) . - ISBN 978-5-469-01381-5 .;

2. Tokapes, b. ®@. DnexTpuueckre MalvHbI ;. Y4eOHOE TocOOue JJIs STEKTPOTEXHUUECKHUX U
SHEpreTUYecKux crenuaibHocTel By3oB / b. ®@. Tokapes . — M. : DHeproatomusaar, 1990 . — 624 c.
- ISBN 5-283-00595-X ;

3. Kombuios, U. I1. Marematndyeckoe MOAECTHUPOBAHHE SIIEKTPUYECKUX MAIIHH : YUeOHUK JUIs
AIIEKTPOTEXHUYECKUX U JHEPreTHUECKUX crenuanbaocTeit By3oB / M. I1. Konbiios . — 3-¢

U3, mepepad. u gom . — M. : Beicmas mikona, 2001 . — 327 c. - ISBN 5-06-003861-0 .;

4. ranos, A. C. IlepexoaHbie MPOIECCH B IEKTPUUECKUX MAITUHAX : MPAKTHKYM 10 KypCy
"IlepexoHbIE MPOLIECCHI B AJIEKTPUUECKUX MAIIMHAX'" 110 HAIIPABJICHUIO "DJIEKTPO3HEPreTUKa U
anektporexuuka" / A. C. UBanos, 10. A. Momunckwuii, Ham. uccnen. ya-t "MBOU" (HUY"MDN") .
—M. : I3a-80 MOU, 2018 . — 67 c. - ISBN 978-5-7046-1927-7 .
http://elib.mpei.ru/elib/view.php?id=10085;

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

https://www.studentlibrary.ru/book/ISBN9785383012222.html;
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6. IBanoB-CmoneHckuii A.B.- "Onexkrpuueckue mamussl. B 1Byx tomax. Tom 2", M3narenscTBo:
"M3U", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012239.html.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(puCHBIX TPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepennuu (Maitna, Coepmxas, BK u ap);

5. SimInTech (crynenueckas Bepcusi).

5.3 UHTEepHeT-pecypchl, BKJIKYasi NpodeccHOHATbHDBIE 6a3bI JAHHBIX H HH(POPMALUOHHO-
CIIPAaBOYHbIE CHCTEMBbI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gubamoreka - https://elibrary.ru/

. baza nanasix BUHUTMH online - http://www.viniti.ru/

. Baza nannbIx ;)xypHasioB m3nareabcrsa Elsevier - https://www.sciencedirect.com/
. DJIeKTPOHHBIE pecypchbl U3aaTebeTBa Springer - https://link.springer.com/

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

. ba3za mannbix Scopus - http://www.scopus.com

. HanunoHanbHast 3J1eKTpoHHAas 0ubamoTeka - https://rusneb.ru/

©O© 00 ~NO O

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HauMCHOBaHUue
VY4eOHble ayAUTOpUH IS XK-407, YueOnas rapTa co CKaMbei, CTOJI MpernoiaBares,
IPOBE/IEHUS JIEKLIIUOHHBIX ayJIuTopus CTYJ, 1OCKa MEeJIoBast
3aHATUI U TEKYIETO
KOHTPOJIS
VYyeOHble ayAUTOPUH IS XK-409, YueOnas napTa co cKaMbeH, CTOJI MpenojaBarTes,
MIPOBE/ICHUS TPAKTHIECKUX ayJuTopus CTYJI, TOCKa MeJoBast
3ansatuii, KP u KII
VY4eOHble ayAUTOpUH IS XK-407, YueOnas rapTa co CKaMbei, CTOJI MperoiaBares,
MIPOBECHUS ayJIuTopus CTYJ, 1OCKa MEJIoBast
IIPOMEKYTOUYHON
aTTecTalluu
ITomerienus mist HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENIbHON PabOTHI KomnbroTepHslit NMCbMEHHBIHN, BeLIaKa JJIs OJEKIbI,
YUTaTBHBIN 32l KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WHTepHeT, KOMIIBIOTEP MEPCOHATBHBIH,
MIPUHTED, KOHTUIIHOHEP
[Tomemenus ans 3-203/5, KaGuner CTOJ, CTYI, Kad
KOHCYJIbTUPOBaHUS COTPYJIHUKOB Kad.
"TOD"
[Tomerenus Ay XpaHEHUS 3-403/56, cTyJ, mKad
o0opynoBaHus U y4eOHOTO [Tomemenue xag.
WHBEHTAps "TOD"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MOI[GJII/IPOBaHI/IC QJICKTPUYICCKUX MAIllNH

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

KM-5
KM-6

MozenupoBaH#e IEPEXOIHBIX poieccoB B TpaHchopmaropax (IIpoBepounas padbora)
Oco0eHHOCTH MOJICTTUPOBAHUS TIEPEXOTHBIX MPOIIECCOB B BETBAX AICKTPUICCKUX MAIIHH
(KonTpoawsHas pabora)

MonenupoBanue acHHXpOHHOTO 3ekTpoasurareis ([Iposepounas pabora)

BrusiHre mapaMeTpoB aCHHXPOHHOTO JIBUTATENsI HA X011 TiepexoaHoro mporecca (KonTponsHas
pabora)

[Tepexoanble mporecchl B CMHHXpOHHBIX MarHax (TectupoBanue)

MonenupoBanue MamyH noctostHHOro Toka (IIpoBepounas padora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Howmep
paszena

Hnnexc KM- | KM- | KM- | KM- | KM- | KM-
KM:
Henens 4 8 10 12 14 16
KM:

-
N
w
N
a1
(@]

Pa3gen muciumminibl

Buasl nepexoaHbIX MIPOLIECCOB B
TpaHchopMaToOpax U AIEKTPUUECKUX MallUHAX.
MareMaTnuecKkoe ONUCaHue NEePEXOHBIX
poLeccoB. TermIoBble MEPEXOAHbIE POLIECCHI.

11

Buasl nepexoaHbIX MPOLECCOB B
TpaHchopMaToOpax U AIEKTPUYECKUX MalIUHAX.
OO6bIkHOBEHHbIE U epeHIanbHbIe
YPaBHEHHUS Ul MaTEMaTU4YECKOTO ONMCAHUS +
MEPEXOIHBIX POLECCOB. TeroBbIe
nepexoaHble mporecchl. PexxuMbl paboThbl
AJIEKTPUYECKUX MAIIMH 10 YCIOBUSIM Harpesa.

JuddepenunanbHble ypaBHEHHS
tpaHcdopmaropa. [lepexomHble Mpomeccs B
TpaHchopMaTopax.

2.1

Huddepennnanbable ypaBHEHUS
TparcopMaTopa U UX CBsI3b C KOMIUIEKCHBIMU
YpaBHEHUSMH YCTAaHOBUBIIIUXCS PEKHMOB.
PuU3NYECKU CMBICI TApaMETPOB B
muddepeHIMaNbHbIX YPaBHEHUSX.
[lepexoHbIi mponecc Npy BKIOUYEHUHU B CETh
HEHArpy»Xe€HHOTO TpaHC(PopMaTopa, BIUSHUE +
HachlllleHHs. BHe3anmHoe KOpOTKOE 3aMbIKaHUE
BTOPUYHON OOMOTKH TpaHchopmaTopa,
yAapHBINA TOK KOPOTKOTO 3aMbIKAHMUSI.
Bo3szaelicTBue TOKOB KOPOTKOTO 3aMbIKaHUS HA
Tparcdopmarop. Brimrouenue tpanchopmaropa
Ha MTOCTOSTHHOE HarpshkeHue. BoHoBbIe
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HIepeXO/THBIE MTPOLIECCH U TIEPEHAPSHKEHUS B
TpaHchopMaTopax.

Maremarudeckass Moelb 0000IIEHHON
AIEKTPUYECKON MAIIMHbI

3.1

Mertobl aHaJIM3a IEPEXOIHBIX MPOIIECCOB B
AIIEKTPUYECKUX MaluHax. [[pocTpaHCTBEHHBIC
BEKTOPBI IEPEMEHHBIX B Pa3JIMYHBIX CHCTEMAaX
koopauHar. JuddepeHnnanbHple ypaBHEHHS
0000IICHHO MAaIIMHBI B Pa3JIUNYHBIX CHCTEMAX
KoopauHat. Vcroib30BaHNEe OTHOCHTEIHHBIX
€/IMHUI] B 0000IICHHON TEOPUH AIEKTPHUSCKUX
MaIIuH. DJIEKTPOMAarHUTHBI MOMEHT B
0000IICHHOW TEOPHUHU DIICKTPUYCCKUX MAIIHH.

Juddepenunanbabie ypaBHEHHUS
ACHHXPOHHOTO JBHraTens. [lepexoaubie
HPOLIECCHI B ACHHXPOHHBIX MAIIMHAX

4.1

Huddepenunansabie ypaBHEHUS
ACHUHXPOHHOIO JIBUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM B Pa3JIMYHBIX
cucrtemax KoopauHar. [lepexomaHbie mpoueccsl
B ACUHXPOHHBIX JBUraTeisAX. Y UET
HEJIMHEHHBIX U3MEHEHUH NIapaMeTPOB MIpU
MaTeMaTUu4eCKOM MOJEIMPOBAHUU
ANEKTPUYECKUX MalllMH. MaTeMaTtnueckas
MoJieIb OJHO(A3ZHOTO ACHHXPOHHOTO
JIBUTATEIS.

ITepexonHbIE IPOLIECCHI B CHHXPOHHBIX
MmammHax. Juddepennmanbapie ypaBHEHUS
ITapka-I'opeBa

5.1

Juddepenunansubie ypaBHenus [lapka-
I'opesa g cuHXpOHHBIX MalKH. [IepexonHsli
IIPOLIECC MPU BHE3AIMHOM TpEXPazHOM
KOPOTKOM 3aMbIKaHUM CUHXPOHHOTO
reHepatopa. CTaTuueckas U AMHAMHUYECKas
YCTOMYMBOCTb CHUHXPOHHOM MallluHBI.
JuddepennmanbHble ypaBHEHNS CUHXPOHHBIX
JIBUTATEJIEN C MOCTOSHHBIMM MarHUTaMH U
CHUHXPOHHBIX PEaKTUBHBIX JABUTaTENeH

JuddepenumanpHble ypaBHEHUS MaIIUH
MIOCTOSTHHOTO ToKa. [lepexoanble mporecchl B
MallMHaX NOCTOSHHOTO TOKA.

6.1

Juddepenumanbable ypaBHEHHs MaIIUH
MOCTOSTHHOTO TOKa. J[nHaMu4ecKue pexxumbl
IycKa, TOPMO>KEHHUs, PEBEPCca U PETYIMPOBaHUS
YacTOTHI BpallleHUs JBUTATENIEH TOCTOSHHOTO
TOKa

Bec KM, %:
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