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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-3 Cnoco6eH mpoBoauTh paboThI M0 00pabOTKE TEXHUUECKOM HHPOPMAIIUU U PE3YJIHTATOB
UCCIIC/IOBaHMIA, €€ aHAJIM3Y U IPUMEHEHHUIO ISl IPOCKTUPOBAHUS 00BEKTOB NMPO(eCcCHOHAIBHOM
JESITeIbHOCTH
NJI-3 [Tpumensier npuOIMKEHHbIE METOIbI pacuyeTa U BEIOOpa OCHOBHBIX 3JIEMEHTOB
ANEKTPUYECKUX MAIIUH U annapaTtoB

2. IIK-5 Cnocoben yuyacTBOBaTh B INIAHWPOBAHUH, TIOJTOTOBKE U BBIIOJIHEHUU THUIIOBBIX
9KCIIEPUMEHTAIBHBIX UCCIIEIOBAHUH MO 33/IaHHOM METOIMKE M aHAJM3UPOBATh MOJTYICHHbIC
pe3yIabTATHI
NJI-1 IIpumMeHsieT OCHOBHBIE METO/IbI, CIIOCOOBI U CPECTBA ITOJIYYCHHUSI, XPAaHEHNU,
nepepaboTKku HHGOPMAITUH, HCIIOJIB3YeT KOMIBIOTED JIsi 00padoTKH nH(DOpMALIUN
NJI-3 Pa3pabaTbiBaeT ynpoOIIEeHHBIE MOJICNIN 3JIEKTPOMEXaHUIECKUX peoOpa3oBaTenei
SHEPTUU U MPOTEKAIOIINX B HUX MPOIIECCOB

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. KM-1 N3yuenne HHCTpYMEHTAIBHBIX CPEICTB MOJACIMPOBAHUS IEPEXOIHBIX MPOLECCOB B
nporpaMMHOM komriiekce Matlab-Simulink (JIaboparopnas pabota)

Popma peanuzamu: KommnerorepHoe 3aganue
1. KM-2 MoaenupoBaHue epexoJHbIX MpoiieccoB B TpaHchopmaropax (Jlaboparopnas
pabora)
2. KM-3 HccnenoBanue nepexoJHbIX MPOIECCOB B aCHHXPOHHOM jpuratene (JlabopaTopHas
pabora)
3. KM-6 UccnenoBanue nepexoaHbIX MPOILIECCOB B IBUTaTeNie TOCTOSHHOTO TOKA.
(JTaboparopnas paboTa)

®Popma peanuszanuu: IIposepka 3ananus
1. KM-4 BriusHue napaMeTpoB aCHHXPOHHOIO JBUTATENs HA X0/ IIEPEXO0JHOTO MPOoLIecca
(Pacuerno-rpaduueckas pabora)
2. KM-5 Tlepexoanble mpoliecchl B CHHXPOHHBIX MamnHax (TecTupoBaHue)

BPC nucuuIInHbI

8 cemecTp

Beca koHTpOIBHBIX MeponpHsITHiL, Y0

HNunekc KM- | KM- | KM- | KM- | KM- | KM-

Pa3nen mucimuIuinebl KM- 1 9 3 4 5 6

Cpok KM: 4 6 8 10 12 14




Bupl nepexoaHbIX MPOLIECCOB B TpaHCPopMaTopax u
AIIEKTPUYECKUX MalIMHAX. MaTeMaTH4ecKoe OMUCaHue
MEPEXO/IHBIX MpoIeccoB. TemIoBbie NEPEeX0IHbIC
IIPOLIECCHI.

Buel nepexoaHbIX MPOLIECCOB B TpaHCpopMaTopax u
aNIeKTpudecKuX MammHax. OOBIKHOBEHHBIC
muddepeHIManbHble YpaBHEHUS U1 MaTEMaTHUECKOTO
ONHUCaHUs IEPEXOIHBIX MPOoLIecCOB. TernoBbie
Nepexo/IHbIe Mpolecchl. Pexumbl paboTh
AIIEKTPUUECKUX MAIIMH 110 YCIOBUSAM HAarpena.

[IepexonHble npoiiecchl B TpaHcpopMaTopax

Juddepenunansupie ypaBHEHHS TpaHchopMaTopa u
UX CBSI3b C KOMIUIEKCHBIMU YPaBHEHUSIMU
YCTaHOBUBIIUXCS PEKUMOB. PU3NUECKUI CMBICIT
napaMeTpoB B quddepeHIHaNbHbIX YPaBHEHHUSX.
ITepexoaHbIi TPOLIECC TPU BKIIOUEHUH B CETh
HEHArpy>KEHHOTro TpaHcopmaTropa, BIUSTHUE
HaCBhIIICHNs. BHE3amHOe KOPOTKOE 3aMBIKaHHE
BTOPUYHOM 0OMOTKH TpaHChOpMAaTopa, YAApHBIH TOK
KOPOTKOTO 3aMbIKaHMs1. Bo3aeiicTBrE TOKOB KOPOTKOTO
3aMbIKaHus Ha TpaHcopmaTop. Brirtouenne
TpaHcopmaTopa Ha MOCTOSTHHOE HaIPsHKEHUE.
BosHOBBIE TEpex0aHBIE TPOLIECCH] U NIEPEHATIPSIKEHUS
B TpaHc(hopmaropax.

MaremMatrnueckast MoJIeiIb 0000IIEHHON AIIEKTPHUIECKOM
MalllHbI

Hcropus co3nanust 0600111eHHOI Teopun
AIIEKTPUUYECKUX MamH. MeTo/Ibl aHaIn3a MepeX0aHbIX
IPOIIECCOB B AMEKTPUUECKUX MallnHax. Jlomymenus,
npUMeHsieMble ITpH aHaim3e. [I[pocTpaHCTBEHHBIE
BEKTOPBI IEPEMEHHBIX B PAa3JIMUHBIX CUCTEMAX
koopauHart. [IpeoO6pa3oBanne MHOrOQa3zHbIX OOMOTOK
B SKBUBAJIICHTHBIE JIBYyX(a3Hble. DTalrbl U HHBAPUAHTHI
npeoOpazoBanus. Dopmysbl 0OpPaTHOTO
npeoOpa3oBaHus MepeMeHHbIX. MaTpuuHble
npeobpaszoBanus. Juddepennuanbable ypaBHEHUS
AIIEKTPUUYECKON MAIIUHBI B (Pa30BbIX KOOPANHATAX.
[Tepexox kK OpTOTOHATBHBIM KOOPAWHATAM.
HenoasrkHas ¥ Bpalaromuecs: CHCTEMbl KOOPIUHAT.
JuddepenunansHbie ypaBHEeHUsT 00001IEHHON
MaIllMHbI B Pa3JIMUHBIX CUCTEMAaX KOOPHHAT.
[Tpeo6pazoBanusa Knapk u npeoOpazosanus [lapka.
MartpuuHasi popma 3arucu CUCTEMbI
muddepeHIMaNbHBIX ypaBHeHUI. Mcnonb30Banue
OTHOCHTEJIbHBIX €TUHHII B 0000IIEHHOW TeOpHU
AIIEKTPHUYECKUX MAITUH. DJIEKTPOMArHUTHBIA MOMEHT B
0000I1IEeHHOW TEOPUHU HIIEKTPUUYECKUX MAIIHH.
DOopMyITBI AIIEKTPOMAarHUTHOTO MOMEHTA.
Juddepennmanbable ypaBHEeHHs OalaHCa MOMEHTOB
(IBUKEHUS poTOpa) JUIsl FeHepaTopa 1
3NIeKTpoABHUraTesns. MaTremMaTHueckasi MOAeb
0/1H0(a3HOTO ACUHXPOHHOTO JIBUTaTeJIsl.




Maremarrnueckast MOJIETTh ACHHXPOHHOTO
KOHJIeHcaTopHoro aBuratens. J{uddepenmansabie
YpaBHEHUS] CHHXPOHHBIX JIBUTATENIeH C HOCTOSHHBIMU
MarHUTaMU U CHHXPOHHBIX PEaKTHBHBIX JBUTaTEICH.

HCpCXOI{HHe IIPONECChl B ACHHXPOHHBIX MalllMHaX

Juddepenunanbable ypaBHEHUS] ACHHXPOHHOTO
JIBUraTess C KOPOTKO3aMKHYTBIM POTOPOM B
pa3IMYHBIX CUCTEMax KoopauHar. Ilepexonnsie
IIPOLIECCHI B CUHXPOHHBIX JIBUTaTENIAX MPHU IIyCKE,
peBepce U U3MEHEHUH HAarpy3Ku Ha Baily. BiusiHue
[1apaMeTpPOB ACUHXPOHHOI'O JIBUTaTels HA X0
IIEPEXOIHOTO npolecca. JInHaMudyeckass MeEXaHU4ecKas
XapaKTEePUCTUKA. Y JapHbIN TOK BKJIIFOYECHUS U yIAPHBINA
MOMEHT aCUHXPOHHOrO Asuraresns. [lepexonnsii
IIPOLIECC NIPU IIYCKE ABUTATEINS IEPEKIFOYEHUEM CXEMBI
«3BE€311a» - KTPEYTOJbHUKY». YUET HETMHEINHBIX
WU3MEHEHUH NIapaMeTPOB [P MAaTEMAaTUYECKOM
MOJIEJIMPOBAaHUH JIEKTPUUECKUX MAIlUH.
MonenupoBaHue reHepaToOpHOIO peKUMa
ACMHXPOHHOM MaluHbl. Marematuyeckas MOJENb
ACHHXPOHHOI'O I'€HEpaToOpa ¢ caMOBO30yKACHUEM.

[Tepexoanble mpoecchl B CHHXPOHHBIX MaIlIMHAX.
Juddepennmansurie ypasaenus [lapka-I'opesa.

Huddepennmansupie ypasaenus [lapka-I'opesa s
CHHXPOHHBIX MAlllMH. DJIEKTPOMAarHUTHbI MOMEHT
CHHXPOHHOM SIBHOMOJIFOCHOM MamuHbL. [Iepexoanbril
MPOLIECC MPHU BHE3AMHOM TPEX(Pa3HOM KOPOTKOM
3aMbIKaHUW CHHXPOHHOTO reHeparopa. [lepexognsie u
CBEPXIIEPEXOAHBIE UHIYKTUBHBIEC COITPOTUBIICHUS
0OMOTKH SIKOPS. DJIEKTPOIMHAMUYECKUE CHIIBI TIPH
KOPOTKOM 3aMbIKaHuH. CTaTH4ecKasi U JMHAMUYeCcKas
YCTOMYMBOCTh CUHXPOHHOM MaIIUHBI. Y A€IbHBIE
CHHXPOHHU3UPYIOIIKE MOITHOCTh U MOMEHT. Kauanus
poTopa CUHXPOHHOW MalIuHbl. MOMEHTHI,
neiicTByromue Ha potop. Ponb nemmndepHoit
(ycriokouTeapHOI) 00MOTKHU. BhInazeHne CHHXpOHHOM
MallIMHbI U3 CHHXPOHU3MA, aCUHXPOHHBIN PEXUM
CHHXPOHHOM MAallIMHBI, PECUHXPOHU3ALHUS.

ITepexonHbIe MpoLIECCHl B MAIIMHAX [TOCTOSIHHOTO TOKA.
JuddepennmranbHple ypaBHEHUS MAIIUH TOCTOSHHOTO
TOKA.

JuddepennmranbHbple ypaBHEHUS MAIIUH TOCTOSHHOTO
TOKA M UX CBS3b C YPABHEHUSIMU YCTaHOBUBLINXCS
pexxuMoB. [lepexoiHbie poLecchl MPU BKIIOYEHNUN
00MOTKHM BO30YXJICHMsI, TyCKe U HaOpoce Harpy3Ku
JBUTATENel ¢ pa3IMuyHbIMU TUITAMU BO30YXKICHHUS.
JluHamunueckue pesKuMBbI IycKa, TOPMOYKEHUS, peBepca
U PEryJIMpOBaHUs YaCTOTHI BpallleHUs ABUTaTeIen
IIOCTOSIHHOT'O TOKa. BiMsiHMe mapamMeTpoB IBUraTels
IOCTOSIHHOT'O TOKA Ha XOJI IEPEX0IHOro Impoliecca.

Bec KM:

10

20

15

30

10

15

$06m1as acts/JIy1s1 MPOMEKYTOUHOMN aTTecTarund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
I1K-3 NJI-3nk-3 [Tpumensier | 3HaTh: KM-2 MozenupoBaH#e epexoIHbIX MPOLIECCOB B TpaHCHOpMAaTOpax
MPUOJIKEHHBIE METOJIbl | METOJIbI MATEMATHYECKOTO (JTaboparopnas paboTa)
pacuera U BbIOOpa | aHanm3a u MojenupoBanus, | KM-3 HccnenoBanue nepexoaHbIX MPOIECcCOB B aCHHXPOHHOM JIBUTATEIIE
OCHOBHBIX AJIEMEHTOB | TEOPETUYECKOTO U (JTaboparopnas paboTa)
AIIEKTPUYECKMX MAIIMH U | SKCIIEPUMEHTAILHOTO
anmnaparoB WCCIIETOBAHUS MEPEXOTHBIX
MIPOIECCOB B AJIEKTPUICCKUX
MaIInHax 1
Tparcdopmaropax
YMeTs:
MOJICIUPOBATh
JIEKTPUUECKUE MAIIUHBI U
TpaHc(hopMaTopbl
I1K-5 N-1nk-s ITpumensier | 3HaTh: KM-4 BnusHue napaMeTpoB aCHHXPOHHOIO JBUTATENs HA X0
OCHOBHBIE METO/Ibl, | TEXHUYECKUE CPEACTBA U1 | IepexoaHoro nporecca» (Pacuerno-rpaduueckas padora)
CHoco0bl U CpEeACTBa | U3MEPEHUSI OCHOBHBIX KM-6 HccnenoBanue nepexoaHbIX IPOLECCOB B JBUraTelNe MOCTOSHHOTO
MOJTYYCHHUS, XpaHEHHUs, | TapaMEeTPOB MEPEXOTHBIX Toka. (Jlaboparopnas pabora)
nepepaboTKi HH(pOpPMAINH, | POLIECCOB B NEKTPUUECKHX
UCTIONB3YeT KOMIBIOTED /IS | MAlTMHAX H
00paboTKK UHPOPMALIUU TpaHchopmaTropax
YMers:
paccUMTHIBATh MEPEXOHbIE
MIPOIIECCHI B DJIEKTPHYECKUX
MaIIfnHax 1
Tpanchopmaropax




I1K-5

UA-3nks  PaspabarbiBaer
YIIPOIICHHBIE MOJIENn
SIICKTPOMEXaHHUECKHX
npeoOpasoBarenell 3HEPTUH
U [OPOTCKAKOIIHNX B HHUX
IPOIIECCOB

3HaTh:

TIPUHIIMITBI
MaTeMaTH4dYCCKOIro OrmncCaHus
MIPOLIECCOB, MPOUCXOIALINX
B SJICKTPUUYCCKUX MallIMHAX
u Tpanchopmaropax

YMeTs:

WCIIOJIb30BaTh COBPEMEHHBIE
MIPOrPaMMHBIC CPEICTBA JUISI
pacuera nepexoHbIX
MPOLECCOB B JINHEHHBIX U
HEJTMHEWHBIX JIEKTPUYECKUX
1 MAarHuTHBIX OCIIAX
ANEKTPUYECKUX MAIINH U
TparchopmMaTopos

KM-1 M3yuenne HHCTpYMEHTAIbHBIX CPEACTB MOAEINPOBAHUS
MEPEXOIHBIX IPOIIECCOB B MPOrpaMMHOM KoMiutekce Matlab-Simulink
(JTaboparopnas padota)

KM-5 Ilepexoanble mporiecchl B CHHXPOHHBIX MamuHax (TectupoBaHue)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KM-1 U3y4yeHune HHCTPYMEHTAJIBHBIX CPeICTB MOJEJIMPOBAHNS NEePEeXOAHbIX
NPOoIEecCOB B MporpaMMHoM KoMmiiekce Matlab-Simulink

®opmbl peau3anum: 3anuTa 3aJaHUs

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa nmpoBeaeHusi KOHTPOJbLHOr0 Meponpusatusi: Iloaroroska, opopmieHue U 3amura
nabopaTopHOM pabOTHI.

Kparkoe conep:kanue 3aiaHus:
N3yueHre HHCTPYMEHTAIBHBIX CPEJCTB MOJICITMPOBAHUS TIEPEXOTHBIX MPOIECCOB B
nporpaMMHoM komriuiekce Matlab&Simulink.
Pemenne nudepenunansHpix ypasuenuii B Matlab/

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMers: UCIIOJIb30BATh 1.Hanummre nuddepenimansioe ypaBHeHHE
COBPEMEHHBIE pOrpaMMHbBIE nepexoaHoro npoiiecca B popme Komm s RL-BeTBH.
CpEJ/ICTBA VISl pacyeTa MepeX0IHbIX 2.Pemnte nuddepeHnnanibHoe ypaBHEHUE BBICIIETO
OpOIIECCOB B JIMHEHHBIX | MOPSIIKA C HCHYJICBBIMH HaYaJIbHBIMH YCIIOBHSIMHU
HEJIMHCWHBIX  DJICKTPUYCCKUX U ucnonas3ys cpeacrsa Matlab m Matlab&Simulink.
MarHUTHBIX HEMSIX 3JIEKTPUUCCKUX

MaIlliH B TPaHC(HOpPMaTOpOB

Onucanue MIKAJbI OLEeHUBAHUS

Ouenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pElIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIHHO" BBICTABIISETCS
€CIIH 3a/IaHue NMPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTeHKa "HeyI0OBISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-2. KM-2 MoaejqnpoBaHue NepexoIHbIX NpPoueccoB B TpaHcdopmaTopax

®opmbl peanuzannu: KomnsiorepHoe 3a1anue
Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora
Bec konTposbHoro meponpusitusi B BPC: 20




IIpouenypa npoBeleHnsi KOHTPOJILHOT0 MepoNpuUsiTusi: BeIMoTHEHNE U 3amuTa J1abopaTopHOU
paboThI

Kpatkoe cogep:xanue 3aganus:
MonenupoBaHue epexoaHbIX MIPOLIECCOB B TpaHCHOpMaTOpe

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMmeTs: MOJIETUPOBATh 1.Coznats ¢ momomrsio Simulink 6ok-cxemy npu
JIIEKTPUYECKHUE MaIIuHbI " BKJIIOUYEHHH TpaHC(HOpPMATOPa Ha XOIOCTOM XOJY.
TpanchopMaTopbl Beimonaute MoaenupoBanue i(t) u onpeaenuts

MaKCUMaJIbHOE yJapHOE 3HAYEHUE TOKA XOJIOCTOTO X0/
10max u aMmIuTyay yCTaHOBUBIIETOCS TOKA XOJIOCTOTO
xona I1lmax. 3anecTu 3Tv 3HAYCHUS B TAOJIHITY.
2.Co3znatb ¢ momouipio Simulink 6510k-cxemy npu
BHE3aITHOM KOPOTKOM 3aMbIKaHUH TpaHchopMaTopa.
Beimonauts MoaenupoBanue i(t) U onpeaenuTs yaapHoe
3HAYCHUE TOKA KOPOTKOTO 3amMbIkaHus |1k max u
aMIUTUTY/y YCTAaHOBUBIIETOCS TOKA KOPOTKOTO
3ambikanus |1k max. 3aHecTu 3Tv 3HaYCHUS B TAOJIHUILY.
Paccunrtarh 10 3TUM 3HAYCHHUSIM YAApHBIA KOAPHUIUESHT
Kyn, cpaBHUTB C paHee pacCYMTAHHBIM.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHHUE JUIsl pELICHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJJaHUE BBITTOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBIMOIHEHO

KM-3. KM-3 UccienoBanue nepexoaHbiX NPOLECCOB B ACHHXPOHHOM JIBUraTeJie

®opmbl peanauzanuu: KomnsiorepHoe 3a1anue

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOIO MeponpusiTusi: BrimoaHeHne U 3amuTa J1abopaTopHOU
paboThI

Kpartkoe cogep:xkanue 3aiaHusA:
MonenupoBanue Ha [IK nuddepeHnanbHbIX ypaBHEHHH aCHHXPOHHOTO IBUTaTENs €
KOPOTKO3aMKHYTBIM POTOPOM M UCCJIEI0BAaHUE €TO OCHOBHBIX PEXKHMOB PaOOThHI




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOJbl MaTeMaTHYECKOTO 1.B uem 3akmouaetcs npeoOpazoBanue cuctemsl Y k
aHajau3a u MOJEJINPOBAHUS, BUJY, yIOOHOMY Uit MoAenupoBanus Ha [1K?
TEOPETUYECKOTO u 2.Kakue cuctemMbl KOOpAUHAT UCIOIB30BAIUCH JIJIS
3KCHEPUMEHTAIBHOIO MOJEJIIMPOBAHUS dJIEKTPUUECKUX MAIIUH?
HCCIIEIOBAHUS MEPEXOAHBIX 3.Kak nepeitu OT MOJCIUPOBAHUS B CUCTEME KOOPIUHAT
IPOLIECCOB B 3JIEKTPUUYECKUX o, K cucteme KoopauHart U,v? B kakux ciydasx ass
MaIlIHAX ¥ TpaHCcPopMaTopax HCCIIEA0BAHMS NIEPEXOAHOTO MPOLECCa B MIEKTPUIECKOU
MalIfHe y100Ha cucTeMa KOOpAUHAT o3, a B KaKuX
cucteMa — U,v?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnonerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "Hey0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-4. KM-4 Bausinne napaMeTpoB AaCHHXPOHHOI'0 IBUIaTeJIsl HA X0/ MepeX0HOro
npouecca»

®opmbl peamszanun: IIposepka 3aganus

Tun koHTpoIbLHOrO Meponpusitusi: PacuetHo-rpadpuueckas padbora

Bec koHTpOobHOrO Meponpusitusi B BPC: 30

IIpouenypa  mnpoBeleHMsi  KOHTPOJIbHOTO  Meponpusitusi:  IlpoBepka  BbINONIHEHUS
VHAVBHUAYAJIBHOTO PaCYETHOIO 3aJaHUS

Kpartkoe cogep:kanue 3aiaHus:
PaccunTtaTh mapamMeTpsl CXeMbI 33aMEICHUS] ACHHXPOHHOTO IBUTATENS 110 KaTaIOKHBIM
JIAHHBIM, coOpaTh T-00pa3Hy0 cXeMy 3aMEIICHUS] ACHHXPOHHOTO JIBUTATENS B
MATLAB&Simulink, ucrione3ys On01M0TeKy (PU3HYECKUX SIEMEHTOB, IOCTPOUTH CEMIUCTBO
CTaTHYECKUX MEXaHMUYECKHX XapaKTePUCTHK aCHHXPOHHOTO JIBUTATENIS, IPOBECTH aHAJIH3
BJIMSHYSI TApAaMETPOB aCHHXPOHHOTO JIBUTATENS Ha X0/ IEPEXO0THOTO MpoIiecca U Ha BUJL
CTaTUYECKON U JMHAMUYECKON XapaKTepUCTUK

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: TEXHUYECKHE CPEACTBA IS 1.00BsicHUTE Ha3HAYEHHUE PJIEMEHTOB CTPYKTYPHOI
M3MEpPEHUS] OCHOBHBIX MapaMeTpPOB CXEMBI

MEePEXOHBIX MPOLECCOB B 2.Kakum oOpazoM ompenersiiioch Bpems mycka AJl?
IIEKTPUYECKUX MalIMHax " 3.ITo kakuM rpaduKam U Kak ONpeAeIuTh KPUTHIECKOE
TpaHcopmaropax CKOJIbJKEHUE SKp?
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-5. KM-5 Ilepexoanbie mpoumecchbl B CHHXPOHHBIX MAIIMHAX

®opmsl peasmzanuu: IIposepka 3aganus

Tun kouTpoabHOro Meponpusitusi: Tecruposanue

Bec konTposbHoro meponpustusi B BPC: 10

IIpouenypa npoBeaeHHs KOHTPOJBLHOIO MepONPUATHA: TecTUpoBaHue

Kpatkoe cogepxxanue 3agaHusi:
Bri6epute npaBuibHBINA BapUaHT OTBETA

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: HPUHIUITBL 1.Kakoe 13 nepeyncieHHbIX 3HaYeHUH UHYKTUBHBIX
MaTeMaTHIECKOTO OTIMCAHHS COIIPOTHBIICHUH B CHHXPOHHON MAaIlTMHE SBISIETCS
IpOIECCOB,  NMPOUCXOAALIMX B HanoOoIbIIUM?
ANEKTPUYECKUX MalInHax 51 “x7d
TpaHchopMaTopax " xd

“x’d

2.Kakas kapTuHa pacnpeeieHuss MarHuTHOTO MOJIs
COOTBETCTBYET IIEPEXOTHOMY HHIYKTUBHOMY
CONPOTHUBIICHUIO?

3.KakoMy CONpOTUBIIEHUIO COOTBETCTBYET KapTHUHA
pacnpeesieHns MAarHUTHOTO TI0JIS1 B PEXUME KOPOTKOTO
3aMbIKaHUsI CHHXPOHHOTO reHeparopa’?
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“d
“xd

“d

4.B kakom cirydae Opocok Toka B (haze 4 0OMOTKH
CTaTopa CHHXPOHHOI'O reHeparopa, padoTaroLero Ha
XOJIOCTOM XOJy, IPY BHE3AITHOM CUMMETPUYHOM
KOPOTKOM 3aMbIKaHUU OyzeT Oosblie?

" KOTJla B MOMEHT BO3HHKHOBEHUS KOPOTKOTO 3aMbIKaHHS
noTokocueruieHue (haspl A 6bUI0 MAKCHMAJIbHBIM

Y4 = max

" KOrJla B MOMEHT BO3HUKHOBEHUS KOPOTKOTO 3aMbIKaHHSI
MoToKocuerieHne ¢asbl A OblJI0 MUHUMaIbHBIM
(paBHbIM Hym0) W4 =0

5.B xakoMm ciydae 6pocok Toka B pa3ze 4 0OMOTKH
CTaTopa CHHXPOHHOT'O reHepaTopa, paboTaroLero Ha
XOJIOCTOM XOJy, TIPY BHE3AITHOM CHUMMETPUIHOM
KOPOTKOM 3aMbIKaHUHU Oy/1eT MeHblIe?

" KOTJla B MOMEHT BO3HHKHOBEHUS KOPOTKOTO 3aMbIKaHHS
SJ1C dassl A 6bl1a MakcuMabHa €4 = max

" KOTJla B MOMEHT BO3HHKHOBEHUS KOPOTKOTO 3aMbIKaHHS
SJIC dassl 4 66110 paBHa HyI0 e4 = 0

6.Mcrionp3ys Kakoe COOTHOLICHHE MOXKHO OIPEIeITUTh
CTATUYECKYIO MeperpyxkaeMocTh (Km) CHHXpOHHOTO
TypOOTeHepaTopa Mpu N3BECTHOW HOMHUHAIBHON

MOIITHOCTH?

“ ko ~ 1/sin0
“ ko ~ 1/sin20
“ ko ~ 1/xc
“ko~1/x’c

7.B KakuX MalIMHAX yJIAapHBIM TOK KOPOTKOTO
3aMblkaHus Oyzaer 6ounbie?

" B MalIuHax ¢ AeMndepHoil 0OMOTKOMI

" B MamuHax 6e3 nemmdepHoil 0OMOTKH

" Hanmuuue AeMn@epHoil 0OMOTKH He BIUSET Ha yIapHbIN
TOK KOPOTKOT'O 3aMbIKaHMSI
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8.Kakumu siBICHUSMU COTIPOBOXKIAETCS paboTa
CUHXPOHHOTO TeHepaTopa MpH BBIMAJCHUH U3
CUHXpOHU3Ma? (IIEPEUUCITUTD BCE SBICHUS)

" gacToTa BpalleHUs pOTOpa YMEHBIIAETCS

" TOKU B 0OMOTKE CTaTopa yBEJIUYUBAIOTCS

" TOKH B 0OMOTKE pOTOpa YBEJINUUBAIOTCS

" MOSBISIOTCS AOIMOJIHUTENIbHBIEC BUOpAIIUH U3-32
BO3HHUKHOBEHUS MTyJTLCUPYIOIIETO MOMEHTA

" yBeJIMUYMBAETCS HArpeB KpailHMX MaKkeToOB cTaTopa
" BO3HUKAIOT 3HAYUTEIIbHBIE YCUIIMUS, BO3AEHCTBYIOIINE
Ha JIOOOBBIE YAaCTH OOMOTKH SIKOPS

9.CoxpaHuT JI1 YCTOMYUBOCTh B TMHAMHUYECKOM PEKUME
CUHXPOHHBII TypOOreHepaTop mpu KOPOTKOM
3aMBIKaHUU B JIMHHUH JJICKTPOTICpEauu AJIs CIIydasi,
n300pakeHHOM Ha pucyHke? J[0 BOSHUKHOBEHHUS
KOPOTKOT'O 3aMbIKaHUs TeHEpaTop padoTal B
HOMHUHAIILHOM pexkume. OTBET MOsSCHUTE.

UYwucno a3 reneparopa m — 3;

CHUHXpOHHOE UHIYKTUBHOE COMpOTHBIIeHHE XC — 1,5;
OC Bo3Oyxaenus E—1 o.e.;

Homunansnoe Hanpsokenne Unom — 1 o.e.;
Hanpsioxenue B pexxume K3 — Ukz — 0,5775 o.e.;

Vrnosaa XapaKTCPHCTHRA CHHXPOHHOTO ICHCpPaTOpa

P, o.e.
*
I3

0.5 ¥ A

0 30 60 %0 120 130 180
6, rpan.

= HomunaneHeiii pexsim

==+ Pexam K3
" reHepaTop COXpaHUT YCTOMUMBOCTh U OyJEeT yCTOMYNBO
paboTaTh B HOBOH TOYKE C yrioM Harpy3ku 60 rpaaycoB
" reHepaTop HE COXPAaHUT YCTOWYUBOCTD U BBINAJET U3
CUHXPOHH3Ma

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku evtnoanenus: 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 60
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OEeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsI pEIICHUS 3a/1a4
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-6. KM-6 UccaenoBanue nepexoaHbIX MPOLECCOB B IBUraTesie MOCTOSHHOIO TOKA.

®opmbl peanuzanuu: KoMneoTepHoe 3a/1aHue

Tun KoHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa npoBeeHnsi KOHTPOJIBLHOT0O MepoNpusiTusi: BEIMOTHEHNE U 3amuTa JIabopaTopHOU
paboThI

KpaTKOC CoA€cpKaHHuE 3alaHUA:
HpOBeCTI/I MOJCIUPOBAHUEC ABHUIaTCJIA ITIOCTOSAHHOI'O TOKA C IOCTOAHHBIMHA MarHuTaMH U

OLCHUTDH BJIAMHUC MMApaMETPOB ABUTATCIIA HA X0 MEPCXOAHBIX MTPOLECCOB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

Ymerts: pacCUYUTHIBATH 1. Hanummre cucremy Y miis nepexoaHoro
MEepPEXO0IHbIE MIPOLIECCHI B 3JEKTPOMEXAHUYECKOTO MPOLECCa ABUTATENs
ANEKTPUYECKUX MaIlInHaX u MMOCTOSIHHOTO TOKA

Tpancopmaropax 2.CMoaenupyiiTe nepexoaHON MpoLecc Mpyu N3MEHEHUU

MOMEHTA UHEPLUH JBUTATENS
3.CMopenupyiiTe epexo HON Mpolecc Mpyu U3MEHEHUU
oToka (po30yKIeHHs IBUraTels

Onucanune MKAaJbI OIICHUBAHUA:

Ouyenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Hudienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS peIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 8vinoineHus sHanus: OTeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIN 33JIaHUE BBITOJIHEHO HEBEPHO HJTU MIPEUMYIIECTBEHHO HE BBITIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. IlepexoiHbIE MPOLIECCH] B ACHHXPOHHBIX JIBUraTelsAX Npu mycke. CtaTudeckas u
JUHAMHUYECKas XapaKTEPUCTUKHU.

2. IlepexonHble poOLIECCHl B ACHHXPOHHOM J[BUTaTesIe NpU Mycke. BiausHue napameTpos Ha

XOJT TIEPEXO0JTHOTO MpoIiecca.
3. 3agaua

IIpouenypa npoBenenust

DK3aMeH TpoBoauTCA B ycTHOM (opme. CryneHTy Bbimaércs OwieT ¢ JIByMs Bompocamu. Ha

MNOATOTOBKY OTBE€TA OTBOAUTCA 60 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANIO8

0C60€HUA 0ucuunﬂunbt

1. Komnerenuusi/Muankarop: NJ1-3nk-3 [IpumensieT npubiamKkeHHbIE METOIBI pacdeTa 1 BbIOOpa

OCHOBHBIX 3JICMCHTOB JJICKTPHUUYCCKUX MAIIWMH U aIlllapaToB

Bomnpocel, 3axanus
1.Ilepexonnsie mpouecchl npu mycke JIIT HB. DnexkrpomarHuTHbIN EpeXOHBIN MPOLIECC

IIPU BKJIFOYEHUU OOMOTKH BO30YxeHus. Ilyck u quHamMuueckoe TOpMOKEHHUE NPU O YLHICHUU

00 OTCYTCTBUU MHAYKTHBHOCTHU AKOPAI.

2. ludpdepenimanbHbie ypaBHEHUS CHHXPOHHBIX JIBUTATENIEH C MOCTOSSHHBIMU MarHUTaMu U

CUHXPOHHBIX PCAKTUBHBIX JBUTaTEIIEH (B OTHOCHUTCIBbHBIX e)II/IHI/II_[aX).

3.Mcnonb30BaHre OTHOCUTENBHBIX €IMHULL B 0000IEHHONW TEOPUH JIEKTPUUECKUX MAIllUH.

OcHoBHbIE 0a3UCHBIE BEIMUUHBI.

4.Kauanusi poTopa CHHXpOHHOM MamuHbl. MOMEHTHI, AeicTBytole Ha potop. Poib
nemndepHol (YCIOKOUTENbHON) OOMOTKH.

5.MaremaTrueckasi MOJIeTIb ACHHXPOHHOTO TEHEpaTopa ¢ CaMOBO30YKICHHEM.

6.Bupl mepexoIHBIX MPOLECCOB B TpaHCc(hopMaTopax U 3JIEKTpUUECKUX MalnHax. TernoBsle

NepeXO0/IHbIE Mpoliecchl. PexuMbl pabOTHI AIEKTPUUECKUX MAIIUH

7. Auddepennnanbrple ypaBHEHHS TpaHC(HOPMATOPA U UX CBA3b C KOMIIJICKCHBIMU
YPaBHEHUSMH YCTAHOBUBIINXCS PEKUMOB. DU3NUECKUI CMBICT TapaMeTPOB B

T depeHIMaIbHbIX YPaBHEHUAX

8.I1lepexoaHbIii MpoIiecc BKIIOYEHHUS B CETh HEHArPYKEHHOTO TpaHchopMaTopa, BIHSIHNE
HaCBILEHUS

9.BHe3anHoe KOpOTKOE 3aMbIKaHHE BTOPUYHOM 0OMOTKHU TpaHc(hopmaTopa, yIapHbIH TOK.
BosneiicTBrue TOKOB KOPOTKOTO 3aMbIKaHHsI Ha TpaHc(hopMaTop

10.IIpocTpaHCTBEHHBIE BEKTOPHI IEPEMEHHBIX B Pa3IMYHBIX CUCTEMaX KoopAuHaT. opMyiibl

OpSMOTo U 00paTHOTO MPeoOPa30BaHUS TEPEMEHHBIX

11.ITepexoaHbie MPOIIECCH B ACHHXPOHHOM JIBUTATeNe NpH Mycke. BinsHue mapamMeTpoB Ha

X0 NePEXOAHOTO ITpoLecca.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI
1.OnexTpuyeckas MallliHa UMEET BCTPOCHHBINM Ha Bally BeHTUIATOp. Kak cooTHOCSTCS
MTOCTOSTHHBIE BPEMEHH €€ HarpeBaHUs U OXJIAXKICHUS?
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OtBeThI:
a) Toxn > Tuarp
0) Toxn < THarp
B) Toxn = THarp
BepHblii oTBeT: a)
2./1Ba TpanchopmaTopa reoMeTprueck noaooHsl. Tpancgopmarop Homep 1 Gosbie
Tpancpopmaropa Homep 2. Kak COOTHOCSATCS MOCTOSIHHBIE BPEMEHHU HarpeBa 3TUX JBYX
TpaHc(hOopMaTOpOB.
OTtBeThI:
a) T1>T2
6) T1 <T2
B) T1 =T2
BepHblii oTBeT: a)
3.Ha pucynke u3obpaxéHa KprBas HEKOTOPOI'0 IIEPEX0IHOr0 Ipolecca. YeMy paBHa
[IOCTOSIHHAsl BpEMEHU?

]

yl(t)

OTBeThI:
3anuIuuTe NPaBUIbHBINA OTBET YHCIOM

Bepnsiii otBert: 0,5
4.Ha pucynke nzo0paxéHa KpuBasi HSKOTOPOI0 IIEpeX0IHOro Iporecca. UeMy paBHa
MOCTOSIHHAs! BpeMEeHU?

3

................................................... ]

vl(t)

e

OTtBeTHI:
3anumuTe NpaBUIbHBIA OTBET YUCIOM
Bepnsiit oteT: 2



2. Komnerenuust/Muauxarop: M/I-1nk-5 [lpumensier 0CHOBHbBIE METO/IbI, CIIOCOOBI U CPEICTBA
MOJTYYCHUSI, XpaHEHUSI, TepepadoTKU HHPOPMAIIUU, UCTIONH3YET KOMIIBIOTEP I 00padOoTKH
uHpopManun

Bomnpocel, 3axanus

1.Ilepexoanble nporecchl B ACHHXPOHHBIX JABUraTeNsIX npu mycke. Craruueckas u
JUHAMHUYECKAas XapaKTCPUCTUKH.

2. luddepeHnnanbHble ypaBHEHHS JBUTATENS IOCTOSHHOTO TOKA C TMOCIIEA0BATEIbHBIM
B030yxaeHreM. CBs3b U pepeHInaIbHbIX YPaBHEHUI C ypaBHEHUSIMU yCTaHOBUBILIMXCS
PEXKHUMOB.

3.KoMMyTanus B MalIMHax MOCTOSTHHOTO TOKA: 3JIEKTPOMAarHUTHBIE SIBJICHUS IIPU KOMMYTaLUH,
O/1C B KOMMYTUpPYEMOM CEKLUHU, TPUINHBI UCKPEHHUS.

4.1lepexoHbli MpoLEecC IPU BHE3AITHOM TpeX()a3HOM KOPOTKOM 3aMbIKaHUHM CUHXPOHHOI'O
re”Heparopa. [lepexoHbie 1 CBEpXIEPEXOIHbIE HHAYKTUBHbBIE COITPOTUBICHUS OOMOTKH SIKOPSI.
5. duddepennmanbupie ypaBaenus [lapka-I'opeBa 1yisi CAHXpOHHBIX MAaIIIHH.

6.BosHOBBIE MTepexX0JHBIE MPOLIECCH U MTEPEHANPSHKEHHS B TpaHCPOpMaTopax

7.MeTo bl aHaNU3a NEPEXOJHBIX POLIECCOB B JIEKTPUYECKUX MaIIMHAX. JJomymienns.
WneanuzupoBaHHast 3J€KTpUYECKasi MaIlIMHA

8.dopMyibl IPAMOro U 00paTHOro MpeoOpa3oBaHus NepeMEHHbIX. MaTpuyuHble
npeoOpa3oBaHUs

9. luddepenunanbabie ypaBHEHHUS S5KBUBaJIEHTHOHN BYX(a3HOI MalMHbI B (ha30BBIX
KoopauHaTax. @U3NUeCKHuil CMBbIC apaMeTpoB. Ilepexo Kk OpTOroHaIbHBIM KOOPAMHATAM 110
METOy JBYX peaKLui

10.21€eKTpOMarHuTHHIN MOMEHT B 000OIIEHHON TEOPUU ANEKTPUUYECKUX MalIH. POpMYyIIbI
pacuéra 3J€KTPOMarHUTHOIO MOMEHTA.

11.ITprunHBl BO3HUKHOBEHUS U BUbI IEPEXOIHBIX MPOLIECCOB B ACUHXPOHHBIX MAIIMHAX.
Maremarnueckas MOJIeIb ACHHXPOHHOTO JIBUTATeNIs ¢ KOPOTKO3aMKHYTBIM POTOPOM B
HETOJIBUKHOM CUCTEME KOOPIMHAT.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA

1.Mcnonp3ys Kakoe COOTHOIIICHHE MOXKHO OIPEICIUTh CTATHIECKYIO MeperpyxaemMoctb (Kir)
CHUHXPOHHOT'0 TypOOreHepaTopa Ipu U3BECTHOM HOMUHAIBHON MOIIHOCTHU?
OTBeThI:
a) kit ~ 1/sin6
0) km ~ 1/sin26
B) kit ~ 1/xc
r) km~ 1/x’c
BepHslii oTBeT: a
2.B kakux MalmHax yapHbId TOK KOPOTKOTO 3aMblKaHMsI OyieT Oosnbiie?
OtBeTsI:
a) B MallIMHax ¢ AeMidepHoil 0OMOTKOI
0) B mammHax 6e3 nemrndepHoil 0OMOTKH
B) Hasmyue aemMnepHoil 0OMOTKH HE BIUSAET HAa YAAPHBIA TOK KOPOTKOTO 3aMbIKAHUS
Bepnplii oTBeT: a
3.Kakumu sSiBJICHUSMEU COMPOBOXKIAaETCs paboTa CHHXPOHHOTO TeHepaTopa MPH BHIMTAJICHUN U3
CUHXpOHHM3Ma? (IepEUnCIIUTh BCE SIBJICHUS)
OtBerTsI:
a) 4acToTa BPaLICHUs POTOpPa YMEHBIIAETCS
0) TOKM B OOMOTKE CTaTOpa YBETUUUBAIOTCS
B) TOKM B OOMOTKE pOTOpa YBEJINUUBAIOTCS
T') MOSBJISIIOTCS JIONOJHUTENIbHbIE BUOpAIK U3-3a2 BOSHUKHOBEHHUS MTYJIbCUPYIOIIEr0 MOMEHTA
1) YBEITMUMBAETCS HAarpeB KpaifHUX MaKeToOB cTaTopa
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€) BO3HUKAIOT 3HAUUTENbHBIC YCHIIUS, BO3ICHCTBYIOIINE HAa JOOOBBIE YaCTH OOMOTKH SIKOPS
BepHnsriii otBeT: 0), B), T)

3. Komnerennus/Muaukarop: NJ1-3nk-5 PaspabaTsiBaeT ynpolieHHbIE MOJIEIN
JIEKTPOMEXaHUUECKHX MTpeoOpazoBarTesieil SHEpTuu U MPOTEKAIOIINX B HUX IPOLIECCOB

Bomnpocel, 3axaHus
1.Crioco6b! yny4lieHus KOMMYTAllUU B MAalIMHAX ITOCTOSIHHOTO Toka. HasHaueHnue
00aBOYHBIX MOJIOCOB U KOMITIEHCAIIMOHHON OOMOTKH.
2.1Ipyu4nHBI HICKPEHHS B MALIMHAX IIOCTOSIHHOI'O TOKa. Buabl KoMMyTanuu.
3.Crartnyeckas M IMHaMU4ecKasi yCTOMUYMBOCTh CHHXPOHHOW MalIMHbI. Y IeJIbHAs
CUHXPOHHU3UPYIOLIAsi MOITHOCTb U MOMEHT.
4.21eKTpOMarHuTHbIM MOMEHT CUHXPOHHOM SIBHOIIOJIIOCHOM MAallIMHBbI.
5.IIpyunHBI BOSHUKHOBEHMSI U BUJIBI IEPEXOJHBIX IIPOLIECCOB B ACHHXPOHHBIX MAllINHAX.
MaremaTtrueckasi MOAeNb 0JHO(A3HOT0 ACHHXPOHHOT'O IBUTATENsl ¢ KOPOTKO3aMKHYTBIM
pOTOpOM.
6.Y4er HeMMHENHBIX U3MEHEHUH TapaMeTPOB IIPU MaTEMaTHUYECKOM MOJIETUPOBAHUU
3JIEKTPUUECKUX MAIIUH (y4€T HaCBILICHHUS, BBITECHEHUS TOKA).
7. Audpepennunanbabie ypaBHEHHS ABUTATENs TIOCTOSHHOTO TOKA C HE3aBUCUMBIM
BO30yxaeHueM. [lepexoiHble Ipolecchl IPU PEOCTaTHOM IyCKe JIBUraTesl ¢ HapajiesbHbIM
WJIM HE3aBUCUMBIM BO30YXKICHUEM.
8.IlepexoHble MpoLieCcCHl B aCHHXPOHHBIX JIBUraTENsAX pU pesepce. BimsHue napaMeTrpoB Ha
XOJ1 IIEPEXO0IHOTO IIpolecca.
9.Ilepexonnsiii npouecc npu nycke JAIIT HB ¢ yuérom MHAYKTUBHOCTH SIKOPSI.
10.Iuddepennmansaplie ypaBHeHUS] 0000IIEHHON MaIIMHBI B CUCTEME KOOPIUHAT o, [3.
Marpuunas gopma 3anucu.
11.ITpeobpazoBanue MHOTO(A3HBIX OOMOTOK B SKBHUBAJICHTHBIC ABYX(a3HbIC, TpeoOpa3oBaHme
Knapk. Dtanbl 1 ”HBapuaHThI IPeo0Opa30BaHUS

Matepuanbl 1J1sl IPOBEPKH 0CTATOYHBIX 3HAHUM
1.Kakoe 13 nepedrcieHHbIX 3HAUEHUH HHAYKTUBHBIX CONPOTHUBIECHUI B CHHXPOHHOM MaIlliHe
SIBJISIETCST HANOOIBIINM?
OtBeThI:
a)x”d
0) xd
B) x’d
Bepuslii otBeT: 6
2.Kakas xapTuHa pacrpeesieHus MAarHUTHOTO TTOJISI COOTBETCTBYET MTEPEXOTHOMY
WHAYKTUBHOMY COTIPOTHBIICHUIO?

OTBeETHI:

Bepnpiii oTBeT: 0
3.Kakomy cOnpOTHBIIEHHIO COOTBETCTBYET KapTHHA paclpeaesIeHUs MAarHUTHOT'O TOJIS B
pEeKUMeE KOPOTKOTO 3aMbIKaHHsI CHHXPOHHOTO TeHepaTopa?
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OTtBeTsI:
a)x’d
0) xd
B) x’d

Bepnbiit oTBeT: a
4.B xakoMm cirydae Opocok Toka B (haze 4 0OMOTKH cTaTopa CHHXPOHHOTO TeHepaTopa,
paboTaromniero Ha X0J0CTOM X0y, IPH BHE3AITHOM CUMMETPUYHOM KOPOTKOM 3aMbIKAaHUU
Oyner 6ompIe?

OTtBeTsI:
a) KOrjJla B MOMEHT BOSHUKHOBEHUS KOPOTKOT'O 3aMbIKaHU MMOTOKOCLEIUIeH e ¢a3bl A ObLIO
MakcumanbHbIM WA = max
0) Kor/1a B MOMEHT BO3HUKHOBEHHUS KOPOTKOI'O 3aMbIKaHUS IOTOKOCLETIIeHHE (pa3bl A ObLIO
MUHHMMaJIbHBIM (paBHbIM HY110) WA =0

BepHslii oTBeT: a
5.B xakom ciydae 6pocok Toka B ¢aze 4 0OMOTKH CTaTOpa CHHXPOHHOI'O IreHepaTopa,
paboTaroLIero Ha X0JI0CTOM X0y, TPU BHE3AITHOM CUMMETPHUYHOM KOPOTKOM 3aMbIKaHUU
Oyznet MeHble?

OTBETHI:
a) KOTr/la B MOMEHT BO3HHUKHOBEHHs KopoTkoro 3ambikanus JJ[C da3sl 4 Obuia MakcuManbHa
e4 = max

0) Kor/a B MOMEHT BO3HUKHOBEHHUS KOpoTKoro 3aMmbikanus J/1C da3bl A ObLT0 paBHA HYITIO
eA=0
BepHslii oTBeT: a

II. Onucanue wikanvl oueHuBanus

Ouyenka: 5
Onucanue xapakmepucmuxu gvinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBisieTCcs CTYIEHTY,
IIPaBWJIBHO BBINOJIHUBILEMY ITPAKTUYECKOE 3aJaHUE, KOTOPBIH IMOKa3all IPU OTBETE HAa BOIPOCHI
9K3aMEHAIlMOHHOTO OMJIeTa U Ha JOTOJIHUTEIbHBIE BOPOCHI, UTO BJIJ€ET MaTepHAIOM U3y4EeHHON
JUCLUTUIMHBL, CBOOOTHO PUMEHSIET CBOU 3HAHUS [T OOBSICHEHUS PA3IUUHBIX SIBJICHUH U pelIeHus
3ajad.

Oyenka: 4
Onucanue xapakmepucmuxu gvinoanenus snanua: Onenka «XOPOILIOy BeicTaBnsieTcst CTYAEHTY,
MPABUIIHHO BBIMTOJHUBIIEMY PAKTUYECKOE 3a/laHUE U B OCHOBHOM INPaBUJILHO OTBETUBIIIEMY Ha
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BOITPOCHI 5K3aMCHAITMOHHOT'O Oousera u Ha AOMOJIHUTCIIBHBIC BOITPOCHI, HO JOIMMYCTUBUHICMY IIPpU
9TOM HCIIPUHIUIINAIIBHBIC OIITNOKH.

Oyenka: 3
Onucanue xapakmepucmuru svinoanenus s3uanus. Ouenka «Y JIOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/ICHTY, KOTOPBI B OTBETaX Ha BOIMPOCHI 3K3aMEHAITMOHHOTO OMJIeTa JOMYCTHII
CYLIECTBEHHbIE U JIaXKe rpyOble OLIMOKHU, HO 3aTe€M HCIPABUII X CaM, a TAKXKE HE BBITIOTHUII
MPAKTUYECKOE 33/IaHUE U3 SK3aMEHAI[MOHHOTO OMiIeTa, HO TMO0 HAMETHII PAaBUIIBHBIN MTyTh €To
BBITIOJTHEHU S, TUOO M0 YKA3aHUIO SK3aMEeHATOpa PeIni IPYTyko 3a/1ady U3 TOTO JKe pas3zena
JVCLUTUIAHBL.

Ouenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABIIACTCS CTYJEHTY, KOTOPBIN: a) HE OTBETHJI Ha BOIIPOCHI 9K3aMEHAI[MOHHOTO OujIeTa U He
CMOT PelINTh, TMO0 HAMETUTD MIPABWIIBHBIN ITyTh PEIICHUS 3a/1a4u U3 OuseTa; 0) He CMOT PelInTh,
1100 HAMETUTD MTPABWIBHBIN MyTh PEIICHUs 3a/1a4l U3 9K3aMEHAIMOHHOT0 OuiieTa U Jpyroi
3a/1aud Ha TOT K€ pa3/ieN IUCIMIUIMHEI, BBIIAHHON B3aMEH HEeE; B) IIPU OTBETE HA JOMOJHUTEIbHBIC
BOIIPOCHI 0OHAPYXKIJI He3HAHKE OOJIBIIOTO pa3jiesa SK3aMeHAIIMOHHOM MPOrpaMMBl.

1I1. IIpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy

OrneHka 3a OCBOGHHME AMCLUUIUIMHBI Ompenensercs B cooTBeTcTBuu ¢ [lonoxenuem o OamibHO-
pedTuHroBoit cucreme s crynentroB  HUY «MBOWU» Ha ocHOBaHMHM CEMECTpOBOM U
3K3aMEHALIMOHHON COCTABIISIOIIMNX.
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