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
HaumeHnoBaHune 06pa3zoBaTejibHOI NPOrpaMMbl. JJIeKTPOMEXAHUKA, JJIEKTPUYECKHE U J1eKTPOHHbIE aNNapaThl
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
HEHOMMHAJIBHBIE PEKUMbI PABOTHBI U IIEPEXO/IHBIE
IMPOLECCHI B QJIEKTPHYECKHUX MAIINHAX

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacre 00pasoBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
NMPOrPaMMBblL:
Ne IMCHMIIMHEI 110 YYEOHOM
y y B1.4.08.09
IUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py. 8 cemectp - 4;
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) oy y 144 yaca

IUIAHY:
Jlekuuu 8 cemecTtp - 14 yacos;
IIpakTnyeckue 3aHATHSA 8 cemectp - 14 yacos;
JladopaTopHbie padoThI 8 cemecTp - 14 yacos;
KoncyabTanuu 8 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 8 cemecTp - 99,5 yaca;

B TOM uncJje Ha KII/KP He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM
WHasi KOHTaKTHasi padoTa NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
KontpoabsHnas padora
JlaGopaTopHasi pabora
IIporpammupoBanue (kom1)
IIpome:kyTouHast aTTeCTAINS:

IK3aMeH 8 cemecTp - 0,5 yaca;
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R572ca413-KiselevMG-f37ee096

M.I'. Kucenesn




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ieap ocBOCHUA IMCUMILIMHBI. U3yYCHHUE SIBJICHUM, BOSHUKAIOMIMUX B DJEKTPUYECKUX MAIIUHAX U
TpanchopMaTopax B HEHOMUHAIBHBIX peXHMax pabOTbl M HpPU NEPEeXOAHBIX MpoIeccax, METOA0B
aHaJM3a MPOLIECCOB HAa OCHOBE MOJEIN 0000LIEHHOH 311eKTPHUECKOM MaIIUHBI

33[[3‘11/1 AUCHHUIIIMHBI

- I3YUCHHUEC OCHOBHBIX BUJI0B HCHOMHWHAJIbHBIX 1 HCCUMMCTPHUYHBIX PCKNMOB pa6OTBI

SJICKTPUYCCKUX MAIIHH,

- U3y4eHHe 0COOEHHOCTEH PabOThHI Pa3IUYHBIX AJIEKTPUUECKUX MAILIUH B aBApPUUHBIX PEKUMAaX C

COOTBETCTBYIOILIMM U3MEHEHUEM IapaMEeTPOB U XapaKTEPUCTHUK;

- OCBOCHHE MECTOJ0B aHalIn3a HCCUMMECTPHUYHBIX PEKHNMOB pa6OTBI 1 IEPEXOAHBIX ITPOLIECCOB B

SJICKTPUYCCKUX MalllMHAX

- IpUoOpeTeHne HaBbIKOB 00OCHOBAHHOT'O BHIOOPA M IPUMEHEHUS METOJIOB aHAJIN3a
HECHUMMETPUYHBIX PEKUMOB paOOTHI M MEPEXOTHBIX MPOIECCOB IEKTPUUESCKUX MAIIHH,

- U3y4€HHE OCHOBHBIX BUJIOB MIEPEXOHBIX IPOLIECCOB B MIEKTPHUUECKUX MAIINHAX;

- U3y4eHHe 0COOCHHOCTEH MPOTEKAHUS MEPEXOTHBIX MPOIECCOB B PA3TMYHBIX SJIEKTPHUECKUX
MallliHaX ¥ BIUSHUS [1apaMETPOB IEKTPUUECKUX MAIIUH Ha XOJ] IEPEXOHOr0 Mpolecca.

CDOpMI/IpyeMLIC y o6yqa101uer00ﬂ KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[1K-4 CiocobeH npruHUMAaTh
y4acTHe B IPOCKTHPOBAHUH,
aHaJIM3UPOBATh
KOHKYPEHTOCIIOCOOHBIE
BapUaHThl TEXHUUYECKUX
petieHuit 1 000CHOBBIBATH
BBIOOP 11€71€CO00pa3HBIX
IIPOEKTHBIX PEIICHUI B
COOTBETCTBHUHU C
TpeOOBaHUSIMU
TEXHUYECKOT'0 33/1aHus B
00J1aCTH NEKTPUUYECKUX
MallliH 1 anmnapaToB

N /1-5nk-4 [Tpumenser
PUOIMKEHHBIC METO/IBI
pacyera u BbIOOpa OCHOBHBIX
JJIEMEHTOB JIEKTPUICCKHIX
MaIllMH 1 anmnapaToB

3HATH:

- METOJIbl MATEMAaTUYECKOr0 aHaIn3a U
MOJIETTUPOBAHUS, TEOPETUUECKOTO U
AKCIEPUMEHTAIBLHOTO UCCIIEI0BaHU
IIEPEXOJIHBIX IIPOLECCOB B ANEKTPUUYECKUX
MallliHax ¥ TpaHchopMaTopax;

- METO/Ibl MATEMaTUYECKOT0 aHaIN3a "
MOJIETTMPOBAaHUS HECUMMETPUYHBIX
PEXKUMOB PaOOTHI JIEKTPUUECKUX MAIINH
U TpaHc(hopMaTopoOB.

YMETh:
- PaccunteiBath mapamerpsl u
XapaKTEPUCTUKH TEKTPHUUECKUX MAIIUH U
TpaHchopMaTOpOB B HEHOMUHAJBHBIX U
HECUMMETPUYEHBIX peXUMax padoThl;

- paccUuTHIBaTh PEXKUMBI paOOThI
AIIEKTPUUYECKUX MAIUH U
TpaHC(HOPMATOPOB M XapaKTEPU3YIOIINE
UX MapaMeTphl;

- OIpCACIIATh MPUYNHBI HeI/ICHpaBHOCTeI\/'I
AIIEKTPUUYECKUX MAIUH U
TpaHcGOpMaTOPOB.

[TK-4 Cnocoben nmpuHUMAaTh
y4acTHe B IPOEKTUPOBAHUH,
aHATM3UPOBATh
KOHKYPEHTOCTIOCOOHBIE
BapUaHTHl TEXHHYECKUX
peleHnii 1 000CHOBBIBATH

NJI-7nk-4 Pa3pabaTeiBaeT
YIPOIIEHHBIE MOJICITH
HIEKTPOMEXAHMUECKUX
npeoOpa3oBaTeneil YHEPTUH U
MMPOTCKAOIIUX B HUX
IPOLIECCOB

3HATH:
- MCTOBI TCOPETUUCCKOTO U
AKCIIEPUMEHTATILHOTO UCCIIEIOBAHUS
HECUMMETPUYHBIX PEKUMOB PabOThHI
AIEKTPUYECKUX MAIIHH U
TpanchopmMaTopoB.




Kox n HanmMeHoOBaHue Koxa n HanmMeHOBaHue 3anIaHHPOBAHHbBIE PE3YJIbTATHI 00yYeHHUSsT
KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU

BBIOOD 11€1€CO00pa3HBIX YMETh:
MPOSKTHBIX PEIICHUH B - ACIIOJI30BAaTh COBPEMEHHBIC
COOTBETCTBHUHU C POTPaMMHBIE CPECTBA JUIs pacyera
TpeOOBaHUSIMU MIEPEXOJIHBIX TIPOIECCOB B TMHEHHBIX U
TEXHUYECKOTO 3a/I1aHus B HEJIMHEHHBIX AJIEKTPUUYCCKHUX U
00J1aCTH JEKTPUIECKUX MarHUTHBIX HEMAX JICKTPUUECKUX MAITUH
MaIlliH 1 anmnapaToB u TpaHchopMaTopoB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI BO

JluctumimHa OTHOCHUTCS K OCHOBHOW TpO()eCCHOHAIBHOW 00pa3oBaTeNbHOW MpOrpamMme
DNeKTpOMEXaHuKa, SJEKTPUYeCKHe U JJeKTpoHHble ammapatel (nanee — OIIOII), nampaBneHus
nonroroBku 13.03.02 DnekTposHepreTMKka W JJIEKTPOTEXHHKA, YPOBCHb OOpa30BaHMS: BBICIICE
obOpasoBaHue - OakajaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:

- 3HaTh (PU3UUCCKUE 3aKOHBI, JISKAIUE B OCHOBE PA0OTHI JCKTPUUCCKUX MAIIMH U
TparnchopmMaTopos

- 3HATh MPUHIIMIT JCHCTBHSI U KOHCTPYKIIUH JICKTPUUCCKUX TBUTATEIICH, TCHEPaTOPOB U
TparchopmMaTopos

- 3HAaTh METOJIbI PEIICHHS OOBIKHOBEHHBIX TU(PEepeHIINATbHBIX YPAaBHCHUH

- 3HATh CIIOCOOBI ITyCKa, TOPMOKEHHS U PEryJIMPOBAaHMS YaCTOTHI BPAIICHUS JICKTPOIBUTATEICH

- 3HAaTh HA3HAYCHUE M CXCMbI BKIIFOUCHHS AJICKTPHUCCKUX AIIapaToB YIPABICHUS U 3aIUTHI

- YMETh OIPEIEIIATh MapaMeTPhl K PACCUUTHIBATD XapaKTEPUCTHKH FIEKTPHUECKUX MAIIUH

- YMETh CONOCTABIIATH CIIOCOOB! PErYIMPOBAHUS YACTOThI BPALIEHHUS HJIEKTPOABUraTeNeH 1Mo KauecTBy
U DHepreTuyeckoit 3 pexTuBHOCTU

- YMETh pelIaTh OOBIKHOBEHHbIE JU(PepeHIaIbHbIe YPAaBHEHHS aHAIUTHUECKUM CITIOCOO0M

PesynbTarsl 00yueHus, NoIy4eHHbIE IPYU OCBOCHUU JAUCLUUIUIMHBI, HEOOXOAUMBI IIPU BHIIOJTHEHUH
BBIITYCKHON KBaTM(PUKALIMOHHON pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KIIP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 HenomuHasnbHbIe 1.5 8 0.5 - - - - - - - 1 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
peXUMBI pabOTHI W3yueHnne marepuana o pasueny
TpanchopMaToOpoB u "HeHOMUHATBHBIC PEKUMBI PAOOTHI
JJEKTPUYECKUX MaIIUH. TpaHc(opMaToOpOB M IIEKTPHUECKUX MAIIHH."
11 HenomunansHbie 15 0.5 - - - - - - - 1 - MOATOTOBKA K BBINOJIHEHUIO 3a/IaHUI HA
PEXUMBI PabOTHI NPAaKTUYECKUX 3aHATUAX
TpaHcopMaTopoB U CamocmoamensbHoe usyuenue
AIEKTPHUYECKUX MAIITHH. meopemuyueckozo mamepuana: VI3yienue
WX BUIBI M1 IPHYUHEI JIOTIONTHUTEIHHOTO MaTepralia o pa3aery
BO3HHKHOBEHUS. "HeHOMUHATBHBIE PEKUMBI PAOOTHI
TpaHCc(HOPMATOPOB ¥ ANEKTPUUESCKIX MAIIHH."
2 HecumMerprunas 135 15 4 1 - - - - - 7 - Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
Harpyska [ToBTOpEeHue MaTepuaa o paszieny
TpaHcgopmMaTopos. "HecuMmMeTpryHas Harpy3ka
2.1 Kpusast 35 0.5 - - - - - - - 3 - TpanchopmMaTopos.”
YCTaHOBHUBILIETOCS TOKa Ilodzomoeka K nadbopamopnoit pagome: Jlns
XOJIOCTOTO X0Ja BBITIOJIHEHHS 33/IaHUH 110 JJaOOpaTopHOii padoTe
TpaHcdopmaTopa npu HE00X0IMMO MPEABAPUTENHHO U3YUUTh TEMY U
yueTe HaChIICHHS U 3aJ1a4d BBITIOJTHEHUS 1TA00paTOpHOH paboTEHI, a
rucrepesnca. Biusane TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
CXEMBI COEJMHEHNUS 00paboTKH pe3ysIbTaToOB 110 U3YYEHHOMY B
00MOTOK TpexdazHoro paszgene "HecummeTpuuHas Harpyska
TpaHcdopmaropa Ha TpaHcdopmaropoB." Marepuaiy.
BBICIINE TAPMOHUKH B Ilod20mogKa K ayOumopHvim 3aHAMUAM:
TIOTOKE U ITpopaboTka JIeKIKH, BBIOJIHEHHE U
HaMarHUYMBaOIIEM MOJIrOTOBKA K 3aliuTe J1a0. paboThl
TOKE. Iloozomoexa Kk KOHmMpoNbLHOU padome:
2.2 Hecummerpuunast 10 1 4 1 - - - - - 4 - W3yuenne maTtepuanos 110 pa3aeiry
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Harpyska
TpaHcdopmMaTopos.
MeTo cCMMMETPHUYHBIX
COCTaBJISIOLIHX.

HecummerpuuHas Harpyska TpaHc(opMaTopos.
W MOJIrOTOBKA K KOHTPOJIBHOW paboTte
I1o020mo6Ka K npaKkmu4eckum 3auamuam:
N3y4yenne marepuana 1o pasaeny
"HecumMerpruHas Harpy3ka
TpaHc(hOpMaTOPOB." TOATOTOBKA K
BBITIOJTHEHHIO 33/1aHUH Ha MPAKTUIECKUX
3aHATHAX

Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"HecummeTpuuHas Harpyska
TpanchopmMaTopos.”

H3yuenue mamepuanog 1umepamypnolx
UCIOYHUKOB:

[2], rnaBa 16
[6], rmaBa 13

Bricmze BPEMCHHBIC U
MNPpOCTPAHCTBCHHBIC
TapMOHHKHU B MalllnHax
TIEPEMCHHOI'O TOKA

11.0

2.0

3.1

[Ipuunnbt
BO3HHUKHOBEHHMS
BPEMEHHBIX U
MPOCTPAHCTBEHHBIX
rapmonuk. DJ[C B
00MOTKe Tpu
CHHYCOUJAIEHOM U
HECHHYCOUIAILHOM
pacripeeneHnn
MarHUTHOTO IOJIS B
BO3YIIHOM 3a30pe€.

25

0.5

3.2

VYyanienue hpopmbl
kpuBoit 3/]C. CriocoOs!
O0pPBOBI C BEICITUMH
rapMOHHKaMH.

4.5

0.5

3.3

Briciye rapMoHuKu
MJC obmoTok. MIIC
Tpéxda3sHoN OOMOTKH.

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"Bricuirie BpeMeHHbIE U IPOCTPAHCTBEHHbBIE
TapMOHUKH B MalllMHAX MEPEMEHHOro Toka"
Ilo020mogKa K meKyuiemy KOHmMpoiio:
IToBTOpenne maTepuana o paszaeny "Beicurue
BpPEMEHHBIE U IPOCTPAHCTBEHHBIE TAPMOHHUKH B
MallIrHaX IepeMEeHHOro Toka"

I10020mogKa K KOHmMpPONbHOU padome:
N3y4yenune marepualioB 1o paszaeny Beicime
BpPEMEHHBIE U IIPOCTPAHCTBEHHBIE TAPMOHUKH B
MalIHaX IIePEMEHHOT0 TOKa U MOJrOTOBKa K
KOHTPOJILHOH paboTe

Ilo020mo6Ka K npaKmuyeckum 3aHAMUAM:
W3yuenne maTepuana no paszaeny "Beiciiue
BpPEMEHHBIE U IIPOCTPAHCTBEHHBIE TAPMOHHUKH B
MaIlrHaX IePeMEeHHOT0 TOKA" MTOATOTOBKA K
BBITTOJTHEHHIO 3aJaHUH Ha ITPAKTHIECKUX
3aHATHIX

H3yuenue mamepuanos 1umepanmypHsix
UCIMOYHUKOG:




IIpsimoBpamiaronuecs u

[3], rnaBer 3, 4, 5

oOpaTHOBpaIaoIIHecs
OJIS.
4 PaboTa acuHXpOHHOTO 155 1.5 Ilodzomoeka K nadopamopnoit padome: Jlns
JBUTATEIS B BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEHOMUHAJIBHBIX HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
pexxuMax 3a[auH BBITIOJTHEHUS 1Tab0paTOpHOI paboTEH, a
4.1 IIpormecc mycka 3.5 0.5 TaK >K€ U3y4UTh BOIIPOCHI BAPHAHTOB
ACHHXPOHHOTO 00paboTKN pe3yIbTaTOB 110 U3YICHHOMY B
asurarens. Bnusaue paszerne "PaboTa aCHHXPOHHOTO ABHUTATENS B
BBICIIUX HEHOMHUHAJBHBIX PEKUMax"' MaTepHaily.
MPOCTPAHCTBEHHBIX Ilo020mogKa K ayoumopHsM 3aHAMUAM:
TapMOHHUK MarHUTHOTO ITpopaboTka JeKuny, BBIOJIHEHHE U
HOJISL Ha ITYCK U paboTty MOJIrOTOBKA K 3amure jJab. padoTh
ACHHXPOHHOT'O I10020mogKa K npaKmuuecKum 3auAmuam:
JIBUraTersl. Wzyyenne matepuana mno pazaeny "Pabota
4.2 Paborta acHHXpOHHOTO 12 1 ACHHXPOHHOTO JIBUTATENS] B HCHOMHHAIBHBIX
JIBUTaTelNs B pekuMax" MOATrOTOBKA K BBITIOIHEHHUIO 3aJaHNH
HEHOMUHAJBHBIX U Ha MPaKTHYECKNX 3aHATHIX
aBapUHHBIX PEeXUMax Ilo0z0mogKa K meKyuiemy KOHmMpoio:
[oBTOpenune MaTepuana mo pasneny "Padora
ACUHXPOHHOI'O ABUTATEISI B HCHOMUHAJIbHBIX
pexnmax”
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[1], rmaBer 27, 28
[3], rmaBer 10, 12
[4], vacTtu 1, 2
[6], rnaBa 46
5 I'eneparopHBIit peskuM 8.5 15 CamocmosamensbHoe usyuenue
pabOTHl ACHHXPOHHOH meopemuyueckozo mamepuana: Vzyaenne
MalINHBI JIOTIOJTHUTEIBHOTO MaTepHaa o pas3zierny
5.1 PaboTa acuHXpoHHOTO 25 0.5 "I"eHepaTOpHBIN peXXUM padOTHl ACHHXPOHHOM
reseparopa MaIuHb!"
HapauleNIbHO C CEThIO Iodzomoeka Kk meKyuiemy KOHmpouio:
OOJBIION MOIITHOCTH. IToBTOpEeHue MaTepuana 1no pasaeny
5.2 ABTOHOMHBIH 6 1 "T"eHepaTOpHBINA PEKUM PaOOTHI ACHHXPOHHOM
ACHHXPOHHBIN MaIuHb!"
reHepaTop H3yuenue mamepuanos numepamypHsix
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UCHIOUHUKOB:
[4], wacTb 3
[6], rmaBa 49.1

6 HecumMerpuynas 6 1 CamocmoamensHoe usyuenue
Harpy3ka CHHXPOHHBIX meopemuyueckoz0 mamepuana: VIzyaeane
TeHEPaTOpOB JIOTIOTHUTENBHOTO MaTepHaia o pa3zeiry
6.1 Hecummerprunas 6 1 "HecummMeTpudaHas Harpy3Ka CHHXPOHHBIX
Harpy3ka CHHXPOHHBIX reHepaTopos”
TeHEPaTOpOB I10020mo6Ka K npaKmu4eckum 3auAmMuam:
N3y4yenne marepuana 1o pasaeny
"HecuMmMeTpryHas Harpy3ka CHHXPOHHBIX
reHepaTopoB" MOATOTOBKA K BHITIOTHEHHUIO
3aJlaHUi Ha NIPaKTHYECKUX 3aHIATHAX
H3yuenue mamepuanoe 1umepamyprbix
UCIOYHUKOG:
[3], rmaBa 18
[7], rnaBa 62
7 [lepexomnbie mporecch 4.5 0.5 Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
B TpaHC(opMaTopax u W3yuenue marepuana no pasaeny "Ilepexonnsie
INMEKTPUIECKUX MIPOLIECCHI B TpaHC(OpMATOpax U
MallHaX, BUIBI 1 IIEKTPUUECKUX MAIMHAX, BUIBI 1
MaTeMaTHYecKoe MaTeMaTHYeCcKOoe OIHMCaHue MPOIeccoB.”
OTHCaHHE MPOIIECCOB. MIOJITOTOBKA K BBIMOJIHEHHIO 3aJaHUN Ha
7.1 Bubl nepexonHbIx 4.5 0.5 HIPAKTUYECKUX 3aHATUAX
MIPOIIECCOB B Camocmoamenvroe usyuenue
TpaHchopMmaTopax u meopemuyuecko20 mamepuana: zyuenue
EKTPUIECKUX JIOTIONTHUTEIHHOTO MaTepraa o pasaerny
MalyHax. "Ilepexo/HbIe MpoLecchl B TpaHcopmaropax u
OOBIKHOBEHHBIE IIEKTPUUECKUX MAIIHAX, BUIBI 1
i depeHnnanbHbIe MaTeMaTH4eCcKoe OIHMCaHue MPOIeccoB.”
yYpaBHEHHS IJIs H3yuenue mamepuanog 1umepamypnbix
MaTeMaTHYECKOTO UCIOYHUKOG:
ONUCAHUS MIEPEXOIHBIX [5], wacts 1
MIPOLIECCOB.
8 IIepexoanble mpouecchl 11 1 Ilod2omogxa Kk mexkyuiemy KOHmMpOIo:
B TpaHc(hopMaTopax [ToBTOpEHNEe MaTepuaa o pasziery
8.1 | IlepexomHble MPOLIECCHI 11 1 "[lepexoaHble TpoIiecChl B TpaHchopMaTopax"

B TpaHCcopMaTopax

Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEH M 33/IaHHH 110 TabopaTopHOi paboTte

8




HEO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4 BBITIOJHEHUS JTA00PaTOPHOU paboThI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszgene "llepexonHbIe IPOLIECCH B
TpaHchopmaTopax" Marepuaty.

Ilo020mo6Ka K ayOumopHovim 3aHAmMuAM:
[IpopaboTka JIeKIINH, BEITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
Wzyyenne matepuana no pazaeny "llepexonubie
mpoIiecchl B TpaHcopmaTopax" MoAroTOBKA K
BBIITIOJIHCHUIO 3aHaHHﬁ Ha MPAaKTUYCCKUX
3aHATUAX

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"[lepexomHbIe pOIIECCH B TpaHCPopmaTopax"
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[3], rmaBa 25
[5], wacts 2
[6], rnaBa 15

9 MaremaTHueckas 9.5 15 Camocmoamenvroe usyuenue
MoJiesb 00001IeHHON meopemuyueckozo mamepuana: VI3yaenue
AIIEKTPHUUECKOI JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
MalIMHbI "MaremaTnyeckasi MoJiesib 0000IIEeHHOM
9.1 MaremaTHueckas 3 1 JNEKTPUYECKON MalIHHBI"
MoJiesb 0000IeHHON H3yuenue mamepuanog 1umepamypHbix
INEKTPUIECKON UCIOYHUKOB:
MaIliHbI [7], rnaBa 69
9.2 Juddepennnansueie 6.5 0.5
ypaBHEHUS
3JIEKTPUUYECKOI
MAIIMHBI B pa3JINYHbIX
KOOpJJMHATAX.
10 | TlepexojaHble npolecCh 13 1 Iloozomoexa Kk mexkyuiemy KOHmMPOJII0:

B aCUHXPOHHBIX
MalrmHax

IToBTOpEeHue MaTepuana no pasaeny
"[lepexogHBIE MPOIECCHl B ACHHXPOHHBIX
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10.1 | [epexoaHbIC MPOIECCHI 13 1 MammHax"
B aCHHXPOHHBIX Ilodzomoeka K nadopamopnoit padome: Jlns
MalHax BBITIOJTHEHHS 33/1aHUH 110 JTabopaTopHOW padore
HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a[auH BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
00pabOoTKU pe3yNbTaTOB IO H3YYCHHOMY B
paszgene "llepexonHbIe IPOLIECCH B
ACHHXPOHHBIX MaIllHAX" MaTepHaiy.
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
"[lepexoaHble MPOIECCHl B ACHHXPOHHBIX
MamuHax"
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:
[5], wacTtp 3
[7], rmaBa 70
11 | IlepexomHBIC IPOIECCHI 8.0 1.0 Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
B CUHXPOHHBIX W3yuenue marepuana no pasaeny "[lepexonnsie
MallIHaX IIpOLIeCChl B CHHXPOHHBIX MaIIuHaX"
111 JuddepernnansHere 5.5 0.5 MIOJITOTOBKA K BBIMOJIHEHHIO 3aJaHUN Ha
ypaBHEHHUsI NPaKTHYECKUX 3aHITUSIX
CHUHXPOHHBIX MalINH Camocmoamenvroe usyuenue
11.2 YcToitunBocTh 25 0.5 meopemuyuecko2o mamepuana: Visyaenue
CHUHXPOHHBIX MAaIINH JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"IlepexoaHbIE MPOIECCH B CHHXPOHHBIX
MamuHax"
H3yuenue mamepuanog 1umepamypuoix
UCIOYHUKOB:
[1], rmaBa 35
[3], rnaBa 26
[6], rnaBa 44.1
[7], tnaBe 71, 72, 73
12 | Tlepexo/Hble NpOLECCHI 6 1 Iloo2omoexa kK npakmuuecKum 3aHAMUAM:
B MalIuHax N3ydenne matepuana no pazaeny "llepexoaHbie
MOCTOSIHHOTO TOKA. MPOILIECCHl B MALIMHAX MTOCTOSIHHOTO TOKA."
12.1 | TlepexomaHble MPOLECCHI 6 1 MTOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha

B MalllMHaAX

MMPAKTUYCCKUX 3aHATHUAX
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MOCTOSAHHOTI'O TOKaA.

CamocmoamenbHoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEILHOTO MaTepuana o pa3aeny
"TlepexogHbIE MPOIIECCH B MAIITHAX
ITOCTOSIHHOT'O TOKa."

H3yuenue mamepuanoe 1umepamypHulx
UCMOUHUKOB:

[5], gacTp 4
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 14.0 14 14 0.5 66 335
Hroro 3a cemecTp 144.0 14.0 14 14 2 - 0.5 99.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuyeckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHast padora; TK — Texymumii koHTposb; [TA — npomexxyrounas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Henomunanvnule pescumuvl pabonmsl mpancghopmamopos u d1eKmpuyeckux MawiuH.

1.1. HenomuHanbHbIe peXUMbI pabOThI TpaHC(HOPMATOPOB U FIEKTPUUECKUX MAlIUH. VX BUIbI
Y TIPUYMHBI BOZHUKHOBEHUSI.

HenomunanbHbie peskuMbl pabOThl TpaHC(HOPMATOPOB M AJICKTPUUECKUX MamuH. VX BUIBI U
MPUYMHBI BOSHUKHOBEHHUSL. .

2. Hecummempuunas nacpyska mpchd)opMamopoe.

2.1. KpuBasi yCTaHOBHBIIIETOCSI TOKA XOJIOCTOTO X0J1a TpaHC(hOpMaTopa IpH yueTe HACHIIICHUS
U THCTepe3uca. BiusHue cxeMbl COeIMHEHUsT 0OMOTOK Tpex(a3zHoro TpaHcopmMaTopa Ha BBICIIIHE
TapMOHUKH B TTOTOKE U HAMAarHUYHMBAIOIIEM TOKE.

KpuBasi ycTaHOBHUBIIIErOCs TOKa XOJOCTOrO Xo0Ja TpaHc(hopMaropa IpH ydeTe HACHIIICHHS U
rucrepesnca. BiusiHue cXembl COCIUHEHHS OOMOTOK Tpex(azHOTo TpaHCpopMmaTopa HA BBICIINE
rapMOHUKHA B IOTOKE M HaMarHW4uBaronieM Toke. DOpMbl KPUBBIX HaMarHWYMBAIOIICTO TOKA,
MarautHoro mmotoka u JJIC..

2.2. HecumMeTpu4Has Harpyska TpanchopMaTopoB. MeTo] CHMMETPUYHBIX COCTABIIAIOLIHX.

Hecummerpuunas Harpy3ka tpanchopMaTopoB. MeToJ CHMMETPHYHBIX COCTABIISIOIIHX.
HyneBast mocienoBarenbHOCTh NPU Pa3IUYHBIX CXEMaX COEIUMHEHHS OOMOTOK M KOHCTPYKLHSAX
MarHuTONpoOBOMa  TpexdasHeIX  TpaHchopmaropoB.  DHU3HUECKHII  CMBICI H  CIOCOO
JKCIIEPUMEHTAIIBHOTO ONPEAEIEHUS 1apaMeTPOB HYJIEBOM IOCIIENOBATEIbHOCTH. BinsHue cxembl
COEIMHEHUS OOMOTOK W KOHCTPYKIMM MAarHMTONpPOBOJA Ha pacHpeleleHUe TOKOB IpU
HECUMMETPUYHON HArpy3ke M HECUMMETPUYHBIX KOPOTKHMX 3aMbIKaHUAX. Pacuer TOKOB Ipu
HECUMMETPUYHON Harpy3ke M KOPOTKHX 3aMbIKaHMSIX TpaHchopmaropoB. Hecummerpuunas
Harpyska aBToTpaHc(hopMaTOpOB..

3. Buvicuuue BDEMEHHblLE U NPOCMIPAHCNIEEHHbLIE 2APDMOHUKU 6 MAUWURAX NEPEMEHHO20 mMOoKa

3.1. IlpuurHbBI BO3HUKHOBEHUS BPEMEHHBIX U MPOCTPAHCTBEHHbIX TapMoHUK. DJ[C B oOMOTKE
IIPU CHHYCOUJAILHOM M HECUHYCOUAAILHOM pacipeIelIeHU MarHUTHOTO TI0JIS1 B BO3AYIIIHOM
3a30pe.

[TprunHBl BO3HUKHOBEHMSI BPEMEHHBIX U MPOCTPAHCTBEHHBIX rapMoHuK. DJ[C B oOMOTKE mpu
CHUHYCOMIAJIbHOM U HECUHYCOMIaJIbHOM PacIpeAeIEHUN MarHUTHOTO 110JIS B BO3JIYILIHOM 3a30p€..

3.2. Vnyumenue popmel kpuBoit 3/]C. CriocoOsr 00pbObI C BEICIIUMH TaPMOHUKAMH.
Vayumenue ¢opmbr  kpuBoir DJ[C. CmocoObl OOpbOBI € BBICIIUMH TapMOHHKaAMHU.
Koaddunment pacnpenenenus, KodpuIueHT YKOpoueHUs, KOdPUIUEHT CKOCa..

3.3. Beicume rapmonuku M/IC oomorok. MZIC Tpéxdaznoii oOmoTku. IIpssmoBpamatomuecs u
00paTHOBpAIIAOIINECS TIOJIA.

Boicuime rapmonuku MJIC ob6mortok. MJIC Tpéxdasnoit oomoTku. IIpsMoBparatonmecs u
00paTHOBpAIIAOIINECS TIOJIA..

4. Paboma ACUHXPOHHO2O osucamelisi 8 HeHOMUHAIbHbIX pearcumax

4.1. TIpouecc mycka aCHHXPOHHOTO JIBUTaTeNs. BiausHue BHICIIMX IPOCTPaHCTBEHHBIX
rapMOHUK MarHUTHOT'O MOJIS Ha IYCK U pabOTy aCHHXPOHHOTO JBUTaTesl.
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IIpouecc mycka aCMHXpPOHHOIO ABUTATENs. BHUIbl MEXaHUYECKUX XapAKTEPUCTUK HATPYy3KH
AJICKTPOJBHUTATENSA. YCJIOBHS YCTOMYMBOW pabOTHl JJICKTpOJABUTATENs.. BiMsHHE BBICIINX
MMPOCTPAHCTBCHHBIX I'aAPMOHUK MArHHUTHOI'O IIOJIA HAa MYCK H pa60Ty ACMHXPOHHOI'0 ABUIAaTCIIA.
ACHHXPOHHBIE 1 CHHXPOHHBIE MOMEHTBI BBICHIMX TAPMOHHUK..

4.2. PaboTa aCHHXpOHHOTO ABUraTelsl B HCHOMUHAIBHBIX M aBaPUHHBIX pEKUMaX

PabGoTa acHMHXpOHHOTO JBUTATENII TIPU HEHOMUHAIBHBIX HANpPSHKCHHMH M YacTOTe.
[Tepexnrouenue 0OMOTOK c€1a00 3arpyXEHHBIX ACMHXPOHHBIX ABHraTeNieil C TpeyroibHUKA Ha
3Be3ny. JlomycTHMbIe OTKIIOHCHUSI HAIIPSDKEHHSI M YaCTOTHI MPU paboTe aCHHXPOHHOTO JIBUTATEIIS.
PaboTa acHHXpOHHOTO JIBUTATEIIS IPU HECUHYCOUJAIEHOM MUTAIONIEM HanpspkeHHH. OCOOSeHHOCTH
pabOThl ACHHXPOHHOTO JBUTATENII TPU IUTAHUM OT MpeoOpa3oBareiss 4YacToThl. Pabora
ACHHXPOHHOTO  JBUTATeNi TPH HECUMMETPUM THTAIOMIETO HANpsDKEHUS, HECUMMETPUHU
COIIPOTHBIICHUH IENel CcTaropa, HECHMMETPUYHOM COCTUHEHHH (a3 CHMMETPUYHOH OOMOTKH..
PaboTta acuHXpOHHOTO JBUTATENS MU 0OpBIBE (ha3bl cTaTOpa B Pa3iIMYHBIX CXEMaxX COCAMHEHHUS..
PaboTa acHMHXPOHHOTO JBUTATEN TPU HECUMMETPHYHOM CONPOTHBICHHH (a3 poropa. Buis
neeKTOB KOPOTKO3aMKHYTHIX OOMOTOK POTOpa M MPUYHMHBI UX MOsBICHUSA. PaboTa acHHXpOHHOTO
nBurarens npu o0psie (as3sl potopa. Iddekr ['Eprecca..

5. I'enepamophblil pesicum Da60m19l aCMHXDOHHOLVl MAULUHDBL

5.1. PaGoTa acHHXpOHHOTO TeHepaTopa napaieIbHO C CeThI0 OOBIION MOIITHOCTH.
PaboTa acHHXpOHHOTO TeHepaTopa MapauIeIbHO C CEThIO OOJBIION MOIIHOCTH. .

5.2. ABTOHOMHBIN aCHHXPOHHBIN T€HEPATOP
ABTOHOMHBIN aCHHXPOHHBIA T'€HEPATOpP, YCIOBHUE CaMOBO30YKICHUS, TIOJJ0O0P KOHICHCATOPOB,
cTabunu3anus HaIpsHKEHUS. M 4aCTOThl aBTOHOMHOT'O aCHHXPOHHOTO TeHepaTopa..

6. Hecummempuuras Hazpy3Ka CUHXPOHHbBIX 2eHEePANOpOos

6.1. HecummeTpruHas Harpy3ka CHHXPOHHBIX T€HEPaTOpOB

[TapanmnenpHas paboTa CHHXPOHHOI'O TI'€HEpaTopa C 3JIEKTPUUECKOH CHCTEMOH, HaIlpshKeHUs
KOTOPOH HecMMMETpUYHBL.. PaboTa CHHXPOHHOrO reHepaTopa Ha aBTOHOMHYIO HECHMMETPUUYHYIO
Harpy3ky.. PeXuMbl HECUMMETPHYHBIX KOPOTKMX 3aMbIKaHUW reHepaTopoB. Pacuér TokoB
HECUMMETPUYHBIX KOPOTKHX 3aMbIKaHUI T€HEPATOPOB..

7. Hepexodﬁble npouyeccsl 6 mpchqbopramopax U 3NEeKMpU4eCKuUxX mMmauurnax, 6UObL U
mamemamudeckKkoe onucarue npoueccos.

7.1. Bunbl nepexoHbIX MPOLIECCOB B TpaHC(HOPMATOpax U AMEKTPUUECKUX MaIIHHAX.
OO0bIkHOBEHHBIE AU epeHLnanbHble ypaBHEHUS A1l MaTeMaTUYeCKOT0 ONMCaHUs EPEeXOAHbBIX
IPOLIECCOB.

Bungsl  mepexonHbIX TporeccoB B TpaHcopMaTopax W IJEKTPUYECKUX  MallldHax.
OObIKHOBEHHbIE Au(epeHnaibHble YpaBHEHUs Ui MaTeMaTUYECKOTrO OMUCAHMS MEPEXOJHBIX
IPOLIECCOB..

8. Hepexodeze npoyeccsl 6 mpchd)opMamopax

8.1. IlepexoHble mpoliecchl B TpaHchopmaTopax
Juddepenumansabple ypaBHEHUS TpaHCPOpMATOpa U UX CBSI3b C KOMIUIEKCHBIMU YPaBHEHUSIMU
YCTAHOBUBIIUXCS PEKUMOB. PU3NUECKUI CMBICII ITapaMeTpoB B AU epeHIInanbHbIX ypaBHEHUSX. .
[lepexonHblil mpolecc MpU BKJIIOYEHWH B CETh HEHArpy:KeHHOro TpaHcdopmaropa, BIUSHUE
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HachIIlleHNUs.. BHe3anmHoe KOpPOTKOe 3aMbIKaHHE BTOPHUYHOM OOMOTKH TpaHchopMmaTopa, yAapHBIH
TOK KOPOTKOTO 3aMblKaHMs. Bo3ielcTBHE TOKOB KOpPOTKOIO 3aMbIKaHUSI Ha TpaHCHOpMarop..
BonHoBBIE TepexoiHbIe TPOIIECCHI U TIEPEHAIIPSKEHHS B TpaHC(HOPMATOPax..

9. Mamemamuueckas Mmooenb 0000UEeHHOU 21eKMPUYECKOU MAUUHDL

9.1. Marematuyeckast MO/IeIb 0O0OIICHHOH AIEKTPHUUECKON MAIIUHBI

Meronpl aHanmuM3a TEPEXOAHBIX MPOLECCOB B DICKTPUUECKHX MamuHax. JlomymeHwus,
npUMeHsieMble Tpu aHanuse.. [IpocTpaHCTBEHHBIE BEKTOPHI MEPEMEHHBIX B PAa3JIMYHBIX CHCTEMAax
koopauHaT.. [IpeoOpazoBanne MHOrO(pa3HBIX OOMOTOK B SKBUBAJICHTHBIC IBYX(a3zHble. DTambl U
MHBapUaHTHl npeoOpa3oBanus. PopMyiibl 0OpaTHOTO MpeoOpa3oBaHMs NEPEMEHHBIX. MaTpuiHbIe
npeoOpa3oBaHuUsl..

9.2. MuddepeHnnanbubie ypaBHEHUS JIEKTPUYECKON MAITMHBI B Pa3IMYHBIX KOOPAUHATAX.

Juddepenumanbable ypaBHEHUs 000OIEHHONM MalIMHBI B Pa3iMyYHBIX CUCTEMaxX KOOpPJIUHAT..
[IpeoOpazoBanust Knapk u mnpeoOpazoBanus I[lapka.. Marpuunas ¢opMa 3amucu CHUCTEMBI
T depeHanbHbIX ypaBHEHUMN.. Mcr10/ib30BaHNe OTHOCUTENBHBIX €AMHUL] B 0000IEHHON TeOpUn
IIEKTPUYECKUX MAIMH.. DJIEKTPOMAarHUTHBIH MOMEHT B OOOOIIEHHONW TEOpUU DJIEKTPUUYECKHUX
mamnH. Dopmynbl 3nekTpoMarHuTHOro MomeHta. JluddepeHumanbHple ypaBHeHUs OanaHca
MOMEHTOB (IBJKEHHUSI POTOpa) JJIsl TeHepaTropa U 3jeKTpoaBurarens.. Maremaruueckas MoJeilb
0oHO(A3HOrO  aCHMHXPOHHOrO  JBUrarens.  MaremaTuueckass  MOJENIb  ACMHXPOHHOI'O
KOoHJeHcatopHoro nBurarensd. JuddepeHunanbaple ypaBHEHUS CHHXPOHHBIX JBUTATENEH C
HOCTOSIHHBIMU MarHUTaMy U CHHXPOHHBIX PEaKTUBHBIX JABUraTeNeil. .

10. HepexoOHbze npoyeccobl 6 ACURXPOHHbIX MAUWMURAX

10.1. IlepexonHble TPOLIECCH] B ACUHXPOHHBIX MAIIMHAX

JuddepenumanbHble ypaBHEHUS! ACHHXPOHHOTO ABUTATENsl ¢ KOPOTKO3aMKHYTBIM POTOPOM B
pa3IMYHBIX CUCTEMAX KOOpAMHAT.. [lepexoHble MpoLeccsl B ACHHXPOHHBIX JBUTATENAX IIPHU IIYCKE,
peBepce U U3MEHEHUH Harpy3Ku Ha Baily.. BiusiHHMe mapaMeTpoB aCUHXPOHHOT'O JIBUTATENsl Ha X0/
NepexoHoro mpouecca.. Crtatudeckas M JUHAMHUYECKas MEXAHUYECKHE XAPAKTEPUCTHKH.. YUET
HEJIMHEWHBIX M3MEHEHMH NapaMeTpoB IpPU MaTeMaTHYeCKOM MOJEIUPOBAHUU DIEKTPUUECKUX
MalvH.. MOAEIUPOBaHUE TE€HEPATOPHOIO pEeXUMa AaCUHXPOHHOW MalnHbl. Maremarnyeckas
MoO/Ie]Ib ACUHXPOHHOT'O TeHepaTopa ¢ CaMOBO30YKICHUEM. .

11. HepexoOHble npoueccsl 6 CUHXPOHHBIX MAWMUHAX

11.1. Iuddepenunanbable ypaBHEHUS] CHHXPOHHBIX MallliH

Huddepenunanbuble ypaBHEHUSA ITapka-I'opeBa JUIS CUHXPOHHBIX MallIH. .
ONEeKTPOMarHUTHBIE MOMEHT CHUHXPOHHOW SIBHOMOJIOCHOW MamuHbl.. [lepexoanslii mporecc mpu
BHE3aITHOM TPEX(Pa3HOM KOPOTKOM 3aMbIKAaHHM CHHXPOHHOTO reHeparopa. llepexonHesle u
CBEPXIIEPEXOIHbIE MHTYKTUBHBIE COMPOTUBIIEHUSI OOMOTKH SIKOPSL..

11.2. YcTONYMBOCTD CHHXPOHHBIX MAalIVH

CraTtuueckass ¥ JUHAMUYeCKas yCTOMYMBOCTh CHHXPOHHOM  MAalllMHBL. Y JAEJIbHBIE
CUHXPOHU3UPYIOIIKE MOIIHOCTh U MOMEHT.. KayaHusi poropa CUHXpPOHHOM MamiuHbl. MOMEHTHI,
nercTBytomuye Ha potop. Poms  gemmndepHoit  (ycmokouTenbHOH) OOMOTKH.. Brimamenwme
CMHXPOHHOM MaIIMHBl U3 CHUHXPOHHU3MA, ACHUHXPOHHBIM PEXUM CHHXPOHHOW MAIIUHBI,
PECUHXPOHHU3AITHSL..

14



12. Hepexoc)Hbze npoyeccobl 6 MauwluHax NOCMOAHHO20 moKa.

12.1. IlepexoaHbie MpoOLECChl B MAIIIMHAX MOCTOSHHOTO TOKA.

JuddepeHnmransabie YpaBHEHHUS MAIIUH TOCTOSHHOTO TOKA U WX CBSI3b C YPaBHCHHUSIMH
YCTAaHOBUBIIHUXCS PEXKHUMOB.. llepexoaHbie MPOIECChl MPU BKIIOUYECHUH OOMOTKH BO30OYKICHHS,
Mycke W HaOpoce Harpy3Kd JBUTATENeH C pa3IMYHBIMH THUIIAMU BO3OYXIeHUs.. JMHaMu4yeckue
PEKUMBI ITyCKa, TOPMOXEHHUS, peBepca W pEryJupOBaHUS YaCTOThl BpAIEHUS JIBUTATEIICH
MOCTOSIHHOTO TOKa.. BiMsHME MapaMeTpoB JBHUrareisi MOCTOSHHOTO TOKAa Ha XOJ MEPEeXOAHOTrO
mpoiiecca..

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
1. Pa3noxxenue TokoB TpaHchopMaTopa Ha TOKH MPSIMOM, 0OpaTHOHN U HYJIEBOH
MOCJICIOBATEILHOCTEH;
2. Pacuér TokoB B TpéxdazHoMm TpaHchopMaTOpe NP HECUMMETPUUHON HArpy3Ke;
3. Pacuér napaMeTpoB CXeMbl 3aMELICHHUS] ACUHHXPOHHOT'O JIBUTATENs 110 MaCIOPTHBIM
JTAHHBIM;
4. Pabota Tpéx(}a3zHOro aCHHXPOHHOTO JBUTATEIISI IPU HECUMMETPHUYHOM ITHTAHUU;
5. ACUHXPOHHBIN reHepaTop;
6. Penienne cuctempl OOBIKHOBEHHBIX UG (DEepeHIMATLHBIX YPAaBHEHUH B IPOTrpaMmax
KOMIIBIOTEPHOT'0 MOJIeTIMpOBaHus. BeiOop 1 HacTpolika mapaMeTpoB peraTens;
7. CocraBieHnue OJIOK-CXEM H MOJICUCTEM B IPOTrpaMMax KOMITBIOTEPHOTO MOACTHPOBAHHS. ;
8. ABTOMAaTH3alMs CHATHUS XapaKTEPUCTUK B MPOTrPaMMax KOMIIbIOTEPHOTO MOJIEIUPOBAHHSL. ;
9. UccnenoBaHue epexoaHbIX MIPOLIECCOB B ACHHXPOHHOM JIBUTATEJIE. .

3.4. Tembl 1a60paTOPHBIX PadoT
1. UccnenoBanre HECUMMETPUYHOM HAarpy3ku TpéxdasHoro Tpanchopmaropa;
2. UccnenoBanue Tpéx(pazHOro aCHHXPOHHOIO JBUTATENs] B HCHOMUHAJIBHBIX PEXKUMAX;
3. MonenupoBaHue epexoaHbIX MPOLIECCOB B TpaHCHOpMaTOpax.;
4. UccnenoBanue MepexoJHBIX MPOIIECCOB B IBUTATENE TIOCTOSTHHOTO TOKA..

3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. OGcyxnenue wmarepuanoB Mo Keiicam pasznena "HeHomuHalbHBIE pPEXKUMBI PaOOTHI
TpaHc(hOpMaTOPOB M IINEKTPUUECKUX MAIIUH."

2. OOcyxneHne MaTepualioB TIO0 Kelicam pasnena "Hecummerpuunas — Harpyska
TpaHchopMaTopoB."

3. OO0cyxaeHre MaTepHalloB 110 KeiicaM pasnena "Briciime BpeMeHHbIE U POCTPAHCTBEHHBIE
TrapMOHUKHU B MallIMHAX EPEMEHHOro Toka"

4. OOcyxaeHue MaTepualioB Mo Kehicam pazzena "Pabora acMHXpOHHOTO JBUTATENS B
HEHOMUHAJIbHBIX pexkuMax"

5. OOcyxneHue MarepuajoB 1Mo Keidcam pasaena "['eHeparopHblii pexum padOThI
ACMHXPOHHOH MallnHBbI"

6. OOcyxIeHne MaTepraloB Mo Keiicam pasnena "HecummerpuuHasi Harpy3ka CHHXPOHHBIX
reHepaTopoB”

7. OOcyxnenue wmartepuaqoB 1o Kkedicam pazaena "[lepexomHble  mporecchl B
TpaHc(hopMaTOpax W IJNEKTPUUECKUX MalllMHaX, BUABI U MaTEeMaTUYECKOE ONMCaHUe

MpoIEeccoB."
8. OOcyxneHume wmarepuanoB 1o Kkeiicam pa3gena "llepexomnbie  mpormecchl B
TpanchopmaTopax"
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9. OO6cyxneHne MaTepualioB Mo Keiicam paszzena "MaremaTuueckas MoJellb 0000LIIeHHOM
BJIEKTPUYECKON MAIIMHBI"

10. Ob6cyxnenune MaTepualioB Mo keicam pasaena "llepexoaHbie mpoueccsl B aCHHXPOHHBIX
MamuHax"

11. Obcyxnenune marepuaioB Mo keiicam pasnena "llepexonHble MPOIECCH B CHHXPOHHBIX
MamuHax"

12. Obcyxnenue marepuajoB Mo keiicam pasnena "[lepexogHble mpolecchl B MalldHax
IIOCTOSIHHOT'O TOKa."

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U GOpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3amaHupOBaHHbIE PE3yabTaThl 00yUeHUs

HOMCp pasacia IMCHUIIIMHBI (B COOTBETCTBHH C

OHCHO‘IHOC CpEaACTBO

Koapl
10 TUCUUIUINHE n.3.1) (TUII ¥ HAUMEHOBAHUE)
(B COOTBETCTBUU C pazjesioM 1) MHANKATOPOB 7 |2]3|4]5]|6[7|8]9]10]11]12

3HaTh:

METO/bl MATEMAaTHYECKOTO aHAJIN3a U JlabGopaTtopHas pa6ora/KM-5

MOJICIIMPOBAHUS HECUMMETPHYHBIX MopenupoBaHue NepexoaHbIX

PEKUMOB PaOOThI AEKTPUUECKUX MAIIUH IPOLIECCOB B TpaHC(hOpMATOpax

1 TpaHC(opMaTopos W1-Sric-4 + + L L R Jla6oparopuas pa6ota/KM-6
HccnenoBanue nepexoaHbIx
IPOIIECCOB B ACHHXPOHHOM
JIBUTaTel1e

METO/Ibl MATEMAaTUUECKOTO aHAJIN3a U JlaboparopHuas pabora/KM-5

MO/JICJINPOBAHUS, TEOPETUYECKOTO U MogenupoBaHue NepexoaHbIX

HKCHEPUMEHTAIBHOTO HCCIICIOBAHUS IPOIIECCOB B TpaHC(HOpMATOPAX

TIEPEXOHBIX MPOLECCOB B YMEKTPUYCCKHX | ] J[-5yxc 4 + + JaGoparopras pa6ota/KM-6

MaIIMHAX 1 TPanchopMaTopax HccnenoBanue nepexoaHbIx
IPOILIECCOB B ACHHXPOHHOM
JIBUTATEIe

METO/Ibl TEOPETUYECKOTO U JlaGoparophas pa6ota/KM-3

AKCIIEPUMEHTAJILHOTO UCCIIEI0OBAaHUS 3amuTa 1a60paTopHON pabOThI

HECUMMETPUYHBIX PEXUMOB pabOTHI N-7nk-4 + «HccnenoBanue HECUMMETPUYHON

AIIEKTPUYECKUX MAIIUH U Harpy3ku TpéxgazHoro

TpaHc(hopMaTopoB TpaHchopmaTopa

Ymersb:

ONPEACIISITh MPUUNHBI HEUCTIPABHOCTEN KonTpomnbnas padora/KM-2

AIICKTPUICCKUX MAIIUH U N -5mk-4 + Beicime rapmonuku 9/1C o6MoTok

TpaHc(hOpMaTOpoOB MaIlliH TIEPEMEHHOTO TOKa

pPacCUUTHIBATD PEKUMBI paOOTHI JlaGoparopnas pabora/KM-4

ANEKTPUYECKUX MAIIUH U V514 + 4 3amura na60paT0p£{01?1 paboThI

TpaHc(hOpMaATOPOB U XapaKTEPU3YIOIIHNE UX «HMccnenoBanue TpéxpazHoro

napameTpsl ACHHXPOHHOTO JIBUTATENS B
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HCHOMMWHAJIBHBIX PEXKUMAX)»

PaccuuteiBaTh NapameTpsl U
XapaKTEPUCTUKU ICKTPUYECKUX MAIIWH U

Kontponsnas padora/KM-1 Pacuer
TOKOB IIPH HECUMMETPUIHOU

TpaHcGopMaTOPOB B HECHOMHHAIILHBIX U UJL-Snice Harpyske Tpanchopmaropos
HECUMMETPUYCHBIX PEXKUMAaX pabOThI

HCIIOJIB30BAaTh COBPEMEHHBIE [IporpammupoBanue (kox)/KM-7
MpOrpaMMHBIE Cpe/ICTBA JUIS pacueTa HccnenoBanue nepexoaHbIx
MEPEXOIHBIX IPOIECCOB B TMHEHHBIX U VJI-rica IIPOLIECCOB B JIBUraTEIIe

HEJIMHEWHBIX JIEKTPUYECKUX U MATHUTHBIX
LETSAX AIEKTPUUECKUX MAIIUH U
TpaHcGopMaTopoB

IIOCTOAHHOI'O TOKA.
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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 peanuzauuu: BeinonHenue 3agaHust
1. KM-1 Pacyer TOKOB ipy HECUMMETPUYHOM Harpy3ke TpanchopmaropoB (KonTponbhas
pabora)
2. KM-2 Brictme rapmonuku 3/[C 06MoTok MamuH nepemMeHHoro Toka (Kontponbnas
pabora)

Popma peanuszaruu: 3anuTa 3a1aHus
1. KM-3 3amura nabopatopHoii paboTsl «MccnenoBanne HECUMMETPUYHON HArpy3Ku
TpéxdazHoro Tpanchopmaropa» (JlabopaTopuas padora)
2. KM-4 3amura nabopatopHoii paboTsl «MccnenoBanue Tpéx(hazHOro aCHHXPOHHOTO
JBUTATENs B HCHOMUHAIBHBIX pexkumax» (JlabopaTopHas padora)

®opma peanuzaru: KoMnbroTepHoe 3a1aHne
1. KM-5 MopaenupoBaHue epexoIHbIX MpoIeccoB B TpanchopmaTopax (Jlabopatopras
pabora)
2. KM-6 UccnenoBanue mepexoaHbIX MPOIIECCOB B ACHHXPOHHOM JiBUTaTelne (Jlaboparopras
pabora)
3. KM-7 UccnenoBanue nepexoaHbIX MPOIECCOB B JBUTATENE TOCTOSTHHOTO TOKA.
(ITporpammupoBanue (Ko1))

bannbHO-pedTUHTOBas CTPYKTYpa AUCLMUILIUHBI SABISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOUYHAs aTTECTALMUS MO JUCIUNJINHE

Ixzamen (Cemecmp No§)
OreHka 3a OCBOGHME JMCUUIUIMHBI OMpenessercs B cooTBeTcTBuH ¢ [lonoxeHnem o OaibHO-
peuTuHroBoit cucreme s cryaeHtoB  HUY «MDHW» Ha OCHOBaHUM CEMECTPOBOM U
HK3aMEHAllMOHHON COCTABIIAIOIINX.

B numiom BeICTaBIsIETCS OIICHKA 32 8 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUA:

1. Tokapes, b. @. DnekTprueckue MalIuHbl : Y4eOHOe MocoOue is HEKTPOTEXHUUECKUX U
HHEepPreTHUecKUX crnennaibHocTelt By30B / b. @. Tokapes . — M. : Dueproaromusnar, 1990 . — 624 c.
- ISBN 5-283-00595-X ;

2. Bonbpnek, A. . Dnexkrprueckre MalllnHbl. BBeIeHNE B 2JIEKTPOMEXaHUKY. MalnHbI
MOCTOSIHHOTO TOKa U TpaHC(POPMATOPHI : YIeOHUK /ISl By30B 110 HANPaBIECHUIO "DIEKTPOTEXHUKA,
AIIEKTPOMEXaHUKa U 3JIeKTpoTexHoaorun" u "dnekrposnepreruka” / A. . Bonpaek, B. B. Tlomnos .
— CIIG. : ITurep, 2007 . — 320 c. — (YueOHuk /i By30B) . - ISBN 5-469-01380-4 ;
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3. Bonbaek, A. . Dnexkrpuueckue MaMHbl. MamHbl IEPEMEHHOT0 TOKa : y4eOHUK ISl BYy30B I10
HaIMpaBJICHUIO "DNEKTPOTEXHUKA, JIEKTPOMEXAHUKA U AJIEKTPOTEXHOIOTUN" 1
"Onexrposnepreruka” / A. N. Bonpaek, B. B. ITonos . — CII6. : ITurep, 2008 . — 350 c. — (YueOHUK
115 By30B) . - ISBN 978-5-469-01381-5 ;

4. HeHOMUHAIIbHBIE U OCOOBIE PEKUMBI PAO0OTHI ACHHXPOHHBIX MAIIHH : MPAKTUKYM I10 KypCy
"HecuMMeTpHrUHbIE PEKUMBI SJIEKTPUYECKUX MAIIMH" M0 HAPAaBICHUIO "DJIEKTPOIHEPreTUKA U
anekrporexuuka" / A. C. Banos, B. A. Ky3emuues, E. B. Kaganuna, [u ap.], Hai. uccnen. ya-1
"MBOUN" (HUY"MBH") . — M. : U3n-Bo MDBU, 2019 . — 60 c. - ISBN 978-5-7046-2079-2 .
http://elib.mpei.ru/elib/view.php?id=10584;

5. WBaHoB, A. C. [lepexoaHblie MPOILECCHI B AJIEKTPUUECKUX MAIIMHAX : MPAKTUKYM 10 KypCy
"IlepexoHbIE MPOLIECCHI B AJIEKTPUUECKUX MAIIMHAX'" 110 HAIIPaBJICHUIO "DJIEKTPO3HEpPreTUKa U
anextporexnuka" / A. C. UBanos, 10. A. Momunckuii, Har. uccnen. ya-t "MOU" (HUY"MDH") .
— M. : I3n-Bo MOU, 2018 . — 67 c. - ISBN 978-5-7046-1927-7 .
http://elib.mpei.ru/elib/view.php?id=10085;

6. IBanoB-CmoneHckuii A.B.- "Onexkrpuueckue mamunsl. B 1Byx tomax. Tom 1", M3nartenscTBo:
"MBH", Mocksa, 2017

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

7. UBanoB-CmoneHnckuii A.B.- "Onekrpuueckue Mammubl. B 1Byx Tomax. Tom 2", I3naTenbCcTBO:
"MOBOHN", Mocksa, 2017

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

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe odecrneyeHue:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepannonHas cucreMa ceMmeicTpa Linux;

4. Buneokondepenmu (Maiina, Coepmxkas, BK u np);

5. SimInTech.

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

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

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

4. dnexTponHnasi 6udsmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenne
HAaUMMCHOBAaHHUC
VYuebnsie ayautopuu s | E-213, 3an 3acenanmnii CTOJI TIPENOIaBaTelis, CTOJ, CTYJI, JOCKa
IIPOBEIEHUS JIEKIIMOHHBIX MEJO0Bast, MyJbTUMEANNHBIN POEKTOP,
3aHATUHN U TEKYILETO JKpaH
KOHTPOJIS
VYyeOHbIC ayIUTOPUU IJIS E-213, 3an 3acenannii CTOJI MpenoaaBaTens, CTOMI, CTYJ, J0CKa
IIPOBEJEHUS MPAKTUYECKUX MEJO0Bast, MyJbTUMEANNHBIN POEKTOP,
3anstuil, KP u KII SKpaH
E-205, pabodvee MECTO COTPYIHUKA, CTOJI, CTYII,
KomnbrorepHslit KOMIIBIOTEP NEPCOHAIbHBIN
KJIacc
VY4eOHble ayIUTOPUH JUIS E-205, pabouee MeCTO COTPYAHHUKA, CTOJI, CTYI,
MIPOBEJICHUS JIaOOPATOPHBIX KomMnberorepHsii KOMITBIOTEP NEPCOHATBHBIN
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3aHITHU

KJ1acc
E-209, JlaGopatopus | cToOJI, CTYJ, TOCKa MEJIOBAasi, 1Ta00paTOPHBII
AIIEKTPOMEXaHUKH CTEHJI
E-216, JTabopaTopus
TpancdopmaTropoB

VY4eOHble ayAUTOpUHU IS
IPOBE/ICHUS
IIPOMEKYTOUYHON
aTTecTalluu

E-213, 3an 3acenanunii

CTOJI TPEToIaBaTes, CTOJ, CTYI, JOCKa
MeJIoBasi, MyJIbTUMEIUNHBIN IPOEKTOD,
IKpaH

Ilomemmenust misa
CaMOCTOSITEIIbHONU PabOThI

HTB-201,
KomnbrorepHusbrit
YUTAIBHBIN 3aJ1

CTOJI KOMITBIOTEPHBIH, CTYJI, CTOJI
MMCbMEHHBIN, BEIIAIKA JJI OLEXKIbI,
KOMITbIOTEpHAs CETh C BBIXOJOM B
HNHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
MIPUHTEP, KOHIULIUOHED

Ilomemtenus niist
KOHCYJIbTUPOBAHUS

E-207, Jlekunonnas
ayJIUTOPUS

CTOJ, CTYII, IKad, 1Ta00paTOPHBINA CTEH]T

[Tomerienust st XpaHeHUs
00opynoBaHus U y4eOHOTO
WHBEHTaps

ODA-26, Apxus

CTOJ, CTYJI, JOKYMEHTBI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HenomunaneHbIE PCKHUMBI paGOTBI N IICPCXOIHBIC ITPOLCCCHI B SJICKTPHUICCKUX

MalllMHax

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5
KM-6

KM-7

KM-1 PacueT TOKOB npu HECUMMETPUYHOI Harpy3ke TpanchopmatopoB (KonTponsHas padora)
KM-2 Bericmme rapmonuku J/[C 06MoTok mMamuH nepeMenHoro Toka (KortponbsHas padora)
KM-3 3amura nabopaTopHoii paboTsl «lccnenoBanre HECUMMETPUYHON HArpy3Ku TpéxdazHoro
tparcdopmaropa» (JlaboparopHas padora)

KM-4 3amura nabopatopHoii paboTsl «MccnenoBanue Tpéxha3zHOro aCHHXPOHHOTO JIBUTATENs B
HEHOMHHAIBHBIX pexumax» (JlaboparopHas paboTa)

KM-5 MoaenupoBaHue epexoaHbIX IpolieccoB B TpanchopmaTopax (JIabopaTropras padorta)
KM-6 HccnenoBanne nepexoaHbIX MPOIECCOB B aCHHXpOHHOM ABurartene (JlaboparopHas
pabora)

KM-7 HccnenoBanue nepexoaHbIX MPOLECCOB B ABUTATEINIE TIOCTOSIHHOTO TOKA.
(ITporpammupoBanue (Kox))

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Howmep
pasnena

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM:
Henens 4 6 8 10 12 13 14
KM:

=
N
w
SN
a1
(op]
~

Pasgen nucHuIuinHel

HenomuHanbHbIe PeKUMBI paOOTHI
TpaHc(HOPMATOPOB U IIIEKTPUUECKUX
MaIIHH.

11

HenomunanbHble pexXxuMbI pabOThI
TpaHc(hOPMATOPOB U ITEKTPUUECKUX
MamuH. VX BUJIbI U TPUUUHBI
BO3HHUKHOBEHUS.

Hecummerpuunas Harpyska
TpaHc(hOpMaTOpPOB.

2.1

KpuBasi ycraHoBUBIIIETOCS TOKa
XOJIOCTOTO X0/1a TpaHchopmaropa mpu
ydeTe HACHIIICHHSI U THCTepe3uca.
Brnusinue cxembl coeIMHEHUST 0OMOTOK +
TpexdaszHoro Tpanchopmaropa Ha
BBICIIIME TAPMOHUKH B TIOTOKE H
HaAaMAaroHn4nBarOIIeM TOKE.

2.2

HecumMmerpruHas Harpyska
TparcopmaropoB. Meton +
CHMMETPUYHBIX COCTABJISIOIINX.

Bricmiue BPCMCHHBIC U
MMPOCTPAHCTBCHHBIC TAPMOHHKHU B
MalllnHax NEPEMCHHOI'O TOKa
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3.1

HpI/I‘II/IHBI BO3HHMKHOBCHHA BPEMCHHBIX

IIPOCTPAHCTBEHHBIX rapMoHUK. D/IC B
00MOTKE IPU CUHYCOUAAJIBHOM U
HECHHYCOHMIaIbHOM pacIIpeieIecHuU

MAarauMTHOI'O I10JIs1 B BO3AYIITHOM 3a30p¢€.

3.2

VYyuamenue ¢popmsl kpuBoit D/C.
Cnioco6b1 60pBOBI C BBICIITUMU
rapMOHUKaMHU.

3.3

Bericiue rapmonnku MJIC 0OMOTOK.
MJC tpéxdazHoii 0OMOTKH.
[TpsimoBpararomuecs u
00paTHOBpAIIAIOIINECS TOJIA.

Pa6oTa ACMHXPOHHOI'O ABHUI'aTCJIA B
HCHOMMHAJIBHBIX PC)KUMaAX

4.1

[Iporiecc mycka aCHHXPOHHOTO
JIBUTaTeNs. BiusHue BRICIINX
MPOCTPAHCTBEHHBIX TAPMOHUK
MarHuTHOTO TOJIA Ha MYCK U paboTy
ACHHXPOHHOT'O JIBUTATEIS.

4.2

PabGoTa acHHXpOHHOTO ABUTATENIS B
HCHOMUHAJIbHBIX U aBapUIHBIX
pexumax

['enepaTopHbIid peKUM pabOTHI
ACHUHXPOHHOW MAIIHBI

5.1

PaboTa acHHXpOHHOTO reHepaTopa
HapajIeNIbHO C CEThIO OOJBIION
MOIITHOCTH.

5.2

ABTOHOMHBIN aCUHXPOHHBII T€HEPATOP

Hecummerpuynas Harpyska
CUHXPOHHBIX F€HEPAaTOPOB

6.1

Hecummerpuunas Harpyska
CHUHXPOHHBIX F€HEPATOPOB

[TepexoiHbIE IPOIIECCHI B
TpaHchopmaTopax M IEKTPUUECKUX
MAaIIMHAX, BUIbI © MaTEMaTHUECKOe
OTIHCaHME MPOIIECCOB.

7.1

Buibl nepexoaHbIX IpOLECCOB B
TpaHchopmaTopax M IEKTPUUECKHUX
MammHax. OObIKHOBEHHbBIE
nuddepeHnranbHbIe ypaBHEHUS IS
MaTEMaTUYECKOr0 OMUCAHUS
MIEPEXO0JIHBIX MPOIECCOB.

IlepexoHbIe MPOLECCHI B
TpaHchopmMaTopax

8.1

IlepexoHbIe MPOLECCHI B
TpaHchopmMaTopax

Maremarudeckast MOJeIb 000OIIEHHON
DIIEKTPUYECKOM MaITHHBI

9.1

Maremarudeckast MOJieIb 000OIIEHHON
DIIEKTPUYECKOM MaITHHBI

23




Huddepennmranbpabie ypaBHEHUS

9.2 IIEKTPUYECKON MAIIMHBI B Pa3INYHBIX + +
KOOp/IMHATaXx.
10 [Tepexoanble MpoIECChl B ACHHXPOHHBIX
MallmHax
10.1 [TepexoaHble MPOIECChl B ACHHXPOHHBIX + +
MallmHax
11 [Tepexoanble MPOIECCHl B CHHXPOHHBIX
MalluHax
111 Juddepenunanbabie ypaBHEHHUS + 4
CHUHXPOHHBIX MaIlIUH
11.2 | YcTOoWYMBOCTh CHHXPOHHBIX MAIIHH + +
12 ITepexoanble mporecchl B MallnHax
MOCTOSTHHOTO TOKa.
121 [Tepexoanble mpouecchl B MalnHax +
MOCTOSTHHOTO TOKa.
Bec KM, %: | 10 15 15 15 15 | 20 | 10
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