MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienune noaroroBku/cnenuaibHoctTh: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBanue o0pa3oBaTeibHOI MPOrpaMMbl: JJIeKTPOMEXaHHKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: Ounas

OueHouHbIe MaTePHAJIbI
MO JUCIHUILINHE
AHAJIN3 MPOLECCOB B YJIEKTPUYECKUX MAIIIMHAX U TPaHcPopMaTopax B
HEHOMMHAJILHBIX U ABAPUITHBIX PeKUMAX PadoThl

MockBa
2022



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:
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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 MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-5 CnocoGeH mpoBoauTh paboThI M0 00pabOTKe TEXHHUECKOM HMHPOPMAIIUU U PE3YIIHTATOB
UCCIIC/IOBaHMIA, €€ aHAJIM3Y U IPUMEHEHHIO IS IPOSKTHPOBAHUS 0OBEKTOB MPO(eCcCHOHANBHOM
JESITeIbHOCTH
NJI-3 [Tpumensier npuOIMKEHHbIE METOIbI pacuyeTa U BEIOOpa OCHOBHBIX 3JIEMEHTOB
ANEKTPUYECKUX MAIIUH U alapaToB

2. I[IK-7 CnocobeH ydyacTBOBaTh B INIAHWPOBAHUH, TIOJTOTOBKE U BBIITOJIHEHUU THUIIOBBIX
9KCIIEPUMEHTAIBHBIX UCCIIEIOBAHUH MO 33/1aHHOM METO/IMKE M aHAJM3UPOBATh MOTYICHHbIC
pe3yIabTATHI
NJI-1 IIpumMeHsieT OCHOBHBIE METO/IbI, CIIOCOOBI M CPECTBA MOJTyYCHUS, XPAaHECHUS,
nepepaboTKku HHGOPMAITUH, HCIIOJIB3YeT KOMIBIOTED JIsi 00padoTKH nH(DOpMALIUN
NJI-3 Pa3pabaTbiBaeT ynpoIeHHbIE MOJICIHN 3JIEKTPOMEXaHHMYECKUX MTPpeoOpa3zoBaTeneit
SHEPTUU U MPOTEKAIOIINX B HUX MPOIIECCOB

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®Dopma peanuzanuu: 3ammra 3aJaHAs
1. KM-3 3amura nabopaTopHoiil paboTsl «MccnenoBanne HECUMMETPUYHON Harpy3Ku
TpéxdazHoro TpaHchopmaropay (JlabopaTopnas padora)
2. KM-4 3amuTa naboparopHoii pabotsl «MccnenoBanue Tpéx(pazHoro aCHHXpPOHHOTO
JIBUTATelsl B HCHOMHHAJIBHBIX pexumax» (JlabopaTopHas pabora)
3. KM-5 3amura nabopatopHoii paboTsl «PaboTa Tpéx(}a3HOro aCHHXPOHHOTO ABUTATENs B
HenonHoga3HbIX pexxumax» (JlaboparopHas paboTa)
4. KM-6 3amura 1abopatopHoii paboThl «ACUHXPOHHBIN reHeparop» (JlaboparopHas
paborta)

®Popma peanmszanuu: [Iposepka 3ananus
1. KM-1 Pacuer TOKOB Ipy HECUMMETPUYHOM Harpyske TpanchopmatopoB (KonTponbHas
pabora)
2. KM-2 Bpicmue rapmonuku 3J[C 06MoTOK MamuH nepemMeHHoro Toka (KonTponbHas
pabora)
3. KM-7 KonTposbHas padota «HecummeTrpruHas Harpy3ka CHHXPOHHBIX T€HEPaTOPOB»
(KontponpHnas pabota)

BPC nucuuIInHbI

7 cemecTp

Beca KOHTpOIBHBIX MeponpusITHii, %o

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

Pa3nen nucnuIninHbl KM: 1 9 3 4 5 5 7

Cpok KM: 4 6 8 10 12 14 16




Brenenne. Hecummerpuynas Harpyska
TpaHc(hOpMaToOpoOB.

HenomuHanbHbIe pesKUMbI pabOTHI
TpaHCcGOPMATOPOB U AIEKTPUICCKUX MamuH. Ux
BU/JIbl U IPUYUHBI BOBHUKHOBeHUS. [Ipenqmer

Kypca.

KpuBast ycTaHOBHBIIETOCS TOKa XOJIOCTOTO X012
TparcopmaTopa Mpu y4eTe HACKIIMCHUS U
ructepesuca. BiusHue cXeMbl COSANHEHUS
00MOTOK Tpex(azHoro Tpanchopmaropa Ha
BBICIIIE TADMOHUKH B IOTOKE U
HaMarom4mBaromi€M TOKCE. CDOpMBI KPHUBBIX
HaMarHMYMBAIOIIECTO TOKA, MATHUTHOTO OTOKA
u DJIC.

HecummeTpruunas Harpyska Tpanc(hopMaTopoB.
MeTo CHMMETPUYHBIX COCTABIISIONINX.
Hynesast mocienoBaTeabHOCTh IPU PA3IAYHBIX
CXEeMax COEIUHEHHS OOMOTOK U KOHCTPYKIIHSIX
MarHUTONPOBO/IA TPeX(a3HBIX
TpanchopmaTopoB. OU3NYECKHUI CMBICT U
Croco0 SKCIEPUMEHTAIIBHOTO OIpEIETICHUS
[IapaMeTPOB HYJIEBOM MOCIIEI0BATEIbHOCTH.
Brnusinue cxeMbl coeiMHEeHNs 0OMOTOK U
KOHCTPYKIIMH MarHUTOMPOBOA HA
pacrpeziefieHue TOKOB ITPH HECUMMETPUYHOM
Harpy3ke 1 HECCUMMETPUYHBIX KOPOTKHUX
3aMbIKaHusAX. PacueT TOkoB npu
HECHUMMETPUYHOUN HArpy3Ke U KOPOTKUX
3aMBIKaHUSX TpaHC(HOPMATOPOB.
Hecummerpuunas Harpyska
aBTOTpaHC(HOPMATOPOB.

Bricime BPEMCHHBIC U ITPOCTPAHCTBCHHBIC
TapMOHWKH B MalIMHaX NEPEMCHHOT'O TOKa

[Tpr4yrHbBI BO3HUKHOBEHHUSI BPEMEHHBIX U
IPOCTPaHCTBEHHBIX TapMoHUK. DJ[C B 0OMOTKe
IPU CUHYCOUAAJIbHOM M HECHHYCOUIATbHOM
pacrpeielleHu MarHUTHOTO TTOJISt B BO3TYIITHOM
3a3ope. Ynyumenue hopmsl kpusoit DJIC.
CniocoObl 0OpbOBI ¢ BBICIIUMU TAPMOHUKAMH.
Koadduuuent pacnpenenenus, koapuIeHT
YKOpOUY€HUs, KOOPPUIIMEHT CKOca.

Crioco6b1 00pEOBI ¢ BEICHIMMU TAPMOHUKAMH.
O/1C B 00MOTKE IPU HECUHYCONIATIbHOM
pacnpeielIeHi MarHUTHOTO TI0JISL B BO3AYILTHOM
3a3ope.

Beicune rapmonnku MJIC oomotok. MZIC
Tpéxdasznoit oOMoTku. [IpsiMoBpamatonyecs u
00paTHOBpAIAIOIIMECS TOJISL.

PaboTa acCHHXpOHHOTO JBUTATENS B
HECUMMETPUYHBIX PEKIMAX

IIpouecc mycka aCHHXPOHHOTO JABUTATEIIs.
Buabl MexaHUYeCKUX XapaKTepUCTUK HArpy3KU
AJIEKTPOJBUIATEIIS. Y CIIOBUSI YCTOMYMBOM




paboThI AJIEKTPOIBUTATEIS.

BnusHMe BBICIINX NPOCTPAHCTBEHHBIX
rapMOHHUK MarHUTHOTO TOJISI HA TTYCK B paboTy
ACMHXPOHHOI'O ABUTATENS. ACHHXPOHHBIE U
CHHXPOHHBIE MOMEHTBI BBICIIMX TAPMOHHUK.

PaboTa acHHXpPOHHOTO JIBUTATEJISI IPH
HEHOMMHATBHBIX HAMPSHKCHUH U 9acTOTE.
[NepexiroueHne 0OMOTOK CJ1a00 3arpyKEHHBIX
ACMHXPOHHBIX JBUTATENICH C TPEYTOJIbHUKA HA
3Be3ny. JlomycTHMbIe OTKIIOHCHHUST HAMPSHKCHUS
Y 9aCTOTHI MPU PabOTE aCHHXPOHHOTO
nBuratelsi. Pabota acCHHXpOHHOTO JIBUTATEIIS
IPY HECUHYCOUAALHOM ITHTAIOIIEM
HanpspkeHud. OcoObeHHOCTH PaboThI
ACUHXPOHHOTO JIBUTATEIIS IIPU MTUTAHUN OT
npeoOpa3oBaTelisi YaCTOTHI.

PaboTa acHHXpPOHHOTO JIBUTATEJIsl IPH
HECUMMETPHUH TTUTAIOIIECTO HANIPSDKCHUS,
HECUMMETPHUH CONPOTUBIICHUH IIETIeH cTaTopa,
HECHMMETPUYHOM COCTUHCHUU (a3
CUMMETPUYIHONU OOMOTKH.

Pabota acuHXpOHHOTO ABUraTes Npu
HECUMMETPUYHOM CONPOTUBIIEHUHU (a3 poTopa.
Bunpbl neekToB KOPOTKO3aMKHYTBIX OOMOTOK
pOTOpa ¥ NPUUYMHBI UX MOSIBJICHMSL.

PabGoTa acHHXpOHHOTO ABUTATENIS B
HEMOJHO(pa3HBIX PEIKUMAX

Pabota acuHXpOHHOTO ABUraTest pu 0OpbIBE
¢a3el poropa. Ipdexr ['€precca.

Pabota acuHXpOHHOTO ABUraTest pu 0OpbIBE
JUHEHHOTO U (a3HOTO MPOBOOB CTATOPA B
CXEMax «3Be3a» U «TPEYrOIbHUKY.

3amura ABUratesnei or paboThl B
HECUMMETPUYHBIX U HEMOJHO(A3HBIX PeKUMAaX.

IIpuHIUIIBI ONIpeeNIeHNs] HEUCIIPABHOCTEN
ACUHXPOHHBIX JIEKTPOJIBUTATEIIEH.

Bxrouenune TpéxazHOro aCHHXpOHHOTO
JIBUTaTels B 0OJJHO(A3HYIO CETh.

I'enepaTopHbIl pEKUM aCUHXPOHHOM MAalllMHbI

PaboTa acCHHXpPOHHOTO TeHepaTopa MapaieIbHO
C CEThI0 0OJIBIION MOIIIHOCTH.

ABTOHOMHBIN aCHHXPOHHBII TeHEpaTop,
YCIIOBUE CaMOBO30YKICHHUS, TOAOOD
KOHJICHCATOPOB, CTAOWIH3AITUS HAPSIKCHUS U
9acTOTHl aBTOHOMHOTO aCHHXPOHHOTO
reHeparopa.

HecumMerpuyHast Harpy3ka CHHXPOHHBIX
TeHEPATOPOB

[TapannensHas paboTa CHHXPOHHOT'O TeHepaTopa
C DJIEKTPUYECKON CHCTEMOM, HAIIPSKEHUS
KOTOPOW HECUMMETPUYHBI.




PaboTa cHHXpOHHOTO TeHEepaTopa Ha

ABTOHOMHYIO HECUMMETPUYHYIO Harpys3Ky. ¥
Pexumbl HECUMMETPUYHBIX KOPOTKUX
3aMbIKaHUU reHeparopos. Pacuér Tokos +
HECUMMETPUYHBIX KOPOTKUX 3aMbIKaHUN
TCHEPATOPOB.

Bec KM: | 10 15 15 15 15 15 15

$OO611as yacte/J1j1s MPOMEKYTOUHOM arTecTanuud




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
JUCLUIUIMHE
[IK-5 N-3nk-5 [Ipumensier | 3HaTh: KM-1 PacueT TOKOB ipri HECUMMETPUYHOW HArpy3ke TpanchopmMaTopos
npUOJIMKEHHBIE METO/bI | METOJIbl TEOPETUYECKOTO U (KonTposbhas paboTta)
pacuera U BbIOOpA | 3KCIIEPUMEHTAJILHOTO KM-3 3ammra naboparopHoii paboTsl «VccienoBanne HeCUMMETPHYHON
OCHOBHBIX 3JIEMEHTOB | MCCJEOBAHUS Harpysku TpéxdazHoro tpancpopmaropar (Jlaboparopnas padora)
AIIEKTPUYECKUX MAIIMH ¥ | HECUMMETPHYHBIX PEXKUMOB
anmnapaTroB paloThI AITEKTPUUECKUX
MaIlliH ¥ TpaHCc(HOpMaTOpOB
YMersb:
PacCUUTHIBATD PEKMMBI
paloThI AITEKTPUUECKUX
MalIiH U TpaHCcHOpMaTopoB
U XapaKTepHU3yIOLINe UX
napameTpsl
I1K-7 N-1nk-7 ITpumensier | 3HaTh: KM-2 Beicue rapmonuku 3/1C 0OMOTOK MallliH MEPEMEHHOTO TOKa
OCHOBHBIE METO/Ibl, | METO/IbI OIIpENIETICHUS U (KontposnbHas pabota)
CHoco0bl " CpEeACTBa | yCTpaHEHUS KM-4 3amura naboparopHoii pabotsl «MccnenoBanue TpéxdasHoro
MOJTy9YEHUS, XpaHeHWs1, | HEUCIPaBHOCTEH ACMHXPOHHOTO JIBUTaTeNls B HEHOMUHAJIBHBIX pexkumax» (JIaboparopnas
nepepaboTKu HHGOPMALMH, | HIEKTPUIECKUX MALINH U paborta)
UCIOJIb3YET KOMITbIOTEP AJIs | TpaHCPOPMATOPOB KM-7 KontponbHas padora «HecumMmeTpruHas Harpy3ka CHHXPOHHBIX
00paboTku nHbOpMaITUU YMeTb: reraepaTopoB» (KoHTponbHas paboTa)
OTIPENIENATH TPUIUHBI
HEHCIIPaBHOCTEH
ANEKTPUYECKUX MAIIUH U
TpaHchopMaTopoB
WCTIOJIH30BATh MPOTPAMMHBIE




CpeacTBa IS aHAJIM3a
HECUMMETPHYHBIX PEKUMOB
paboThI AITEKTPUIECKUX
MaliuH

ITK-7

N-3nk7  Pa3pabareiBaeT
YIIPOIICHHBIE MOJIENN
SIICKTPOMEXaHHUCCKHUX
npeoOpasoBareell 3HEPTUH
U [OPOTCKAOIMX B HHUX
IPOIIECCOB

3HaTh:

METOIbl MATEMaTHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS
HECHMMETPUYHBIX PEIKUMOB
pabOThI ANEKTPUUYECKUX
MallliH ¥ TpaHc(hopMaTopoB
YMers:

pa3pabarbIBaTh MPOCTHIC
MOJIENN
JIEKTPOMEXAHUIECKUX
peoOpaszoBareseii SHeprun
Y TIPOTEKAIOLINX B HUX
MIPOIECCOB

KM-5 3ammura naboparopHoii paboTsl «PaboTa Tpéx(haszHOro aCHHXpPOHHOTO
JBUTATENS B HEMOJIHO(DA3HBIX pexkumaxy (JIaboparopHas padoTa)

KM-6 3ammra 1abopatopHOi paboThl «ACHHXPOHHBIN TEHEPATOP»
(JTaboparopnas paboTta)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. KM-1 PacueTr TOKOB NIpU HeCUMMETPHUYHOI Harpy3ke TpancGpopMaTopoB

®opmbl peaausanuu: [IpoBepka 3amanus

Tun koHTpoIBLHOrO MeponpusTus: KourponpHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBegeHMsi KOHTPOJIbHOro Meponpusitusi: CTyneHThl BbIIAETCA 3ajada 10
HAXO0XJICHHI0O TOKOB B 0OMOTKax TpaHchopmaropa MmpH 3aJaHHbIX JIMHEWHBIX TOKaX BO TOPUYHOU
end B HECUMMETPUYHOM pexkume. CTyneHT pemaer 3anadyy U caa€r e€ Ha IPOBEPKY
MPEToaaBaTesio.

Kpatkoe cogepxanue 3agaHus:
Haiitu Toku B (hazax nepBuyHOM 0OMOTKH TpaHchopMaTopa U CMelIeHNe HYJIeBOM TOUKH MPU

3aJaHHBbIX TOKax BTOpHHHOfI e

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

N 1.PaccunrtaTh TOKHM EPBUYHON CETH TpaHCHOpMATOpa U ONPEIEIIUTh CMEIIEHNE HYIEBOU
Me TOYKH 3BE3/IbI (ha3HBIX HAMPSHKEHUN B IIEPBHYHON OOMOTKE (IIs1 COSTMHEHNST OOMOTOK I10
Th: CXEME «3BE3/1a).
pa 3ajaTh JUHEWHBIC TOKM BTOPUYHOMN CETH:
cc la=In*exp(0)
qn Ib=Iu*0,1*n*exp(-j*2*pi/3)
TBI Ie=Iu*0,5*exp(-j*pi/3+n),
Ba rae IH — HOMMHAJIBHBINA TOK BTOPUYHOH IIEMU TpaHCcPopMaTopa, n — HOMEp BapuaHTa 110
Tb JKYpHAITY.
pe
KU OcHOBHBIE JaHHBIC TPeX(HA3HBIX TBYXOOMOTOUHBIX TPAHC(HOPMATOPOB C €CTECTBEHHBIM
M MAacCJISTHBIM OXJIaXk/ieHHueM ¢ amoMUHUEBBIME (Ne 1—18) u meanbimu (Ne 19—32) o6mMoTkaMu
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OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90

Onucanue xapaxmepucmuku 6bINOJIHEHUs 3HaAHUA: 3alCaH IPAaBUIIbHBIA OTBET, PELLIEHUE 3a1a4U
BEpPHOE U BBIOpaH pallMOHaIbHBIA YTk pelIeHus. 3anucaH NpaBUiIbHbIA OTBET, pEeLICHHUE 3a/1a4l

BEPHOE, HO €CTh OJINH HeJo4eT (HerpyOble apudmMeTnueckne oMKy, OTCYTCTBUE TOSCHEHHUH K

BBOJMMBIM 0003HAYEHUSIM, UCIIOJIb3YEMBIM (DOpMYyIiaM U 3aKOHaM, OTCYTCTBHE 0OOCHOBaHMIt
IIPUMEHUMOCTH UCIIOJIb3YEMBIX 3aKOHOB, OTCYTCTBHE Ha PUCYHKE K PELICHHUIO HCIIOIb3yEMbIX ITPH
pElIeHNH 3aJaul BETUYHUH, OTCYTCTBHE Pa3MEPHOCTH pe3yibTaTa).

Ouyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku 8blNOJIHeHUs 3HaHUA: 3ajada pelieHa B OCHOBHOM BEPHO, HO OBIJIO
JOTTYIIIEHO HECKOJIBKO HErpyObIX OMTMOOK (OTCYTCTBHE PHCYHKA, MOSCHSIOIIETO PEIICHNUE 3a/1a4H,

13




rpyOsbie apupMeTHIECKIE OINOKH, NCKAXKAIOIIIE CMBICI MTOJYYCHHOTO OTBETA, HEBEPHBIE €TUHHIIBI
U3MEPEHUS UCTONIb3yEeMbIX BEJIMYHH, OTCYTCTBHE OTBETA B 00IIeM BUJE (pEIICHHE 3a]aul cpas3y C
MCII0JIb30BaHUEM 3aJJaHHbIX YUCJIOBBIX 3HAYEHUM BEJTMYHH), OTCYTCTBUE YHCIEHHOTO OTBETA IIPU
MOJIyUEHHOM OTBETE B 00111eM BUJE (€CIH B YCIOBUU 33[JaHbl YHCIOBbIE 3HAYCHHUS), OTCYTCTBHE
3aIMCH UCIIOJIB3YEMOT0 3aKOHA B O0ILEM BHJIE).

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmukuy 6bINOIHeHUs 3Hanus: 3aaada pereHa B OCHOBHOM BEPHO, HO ObLIa
JIOTYIIIEHA OJTHA WJIU JBE OIIMOKH, MPUBEAIINE K HEMPABUILHOMY OTBETY.

KM-2. KM-2 Boicuiue rapmonnkn J/{C 00MOTOK MAllIMH IePeMEHHOT0 TOKA

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KoHTpPoIBHOr0 MeponpusaTus: KontponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 15

IIpouenypa npoBeaeHusi KOHTPOJAbHOT0 MeponpusTusi: CTyIeHTHI BbIIAETCS 3a/1a4a 10 pacuéTy
OJC, HaBenéHHBIX B OOMOTKE cTaTopa »JJIEKTPUUECKON MAIIMHBI OT BBICHIMX TapMOHUK
MarHuTHOro nojist. CTyJeHT peliaer 3aauy 1 cIaéT e€ Ha IPOBEPKY MPENOoJaBaTelNIo.

Kpatkoe conepxanue 3agaHus:
Juns Tpéxdasnoro acuHXpoHHOTO ABUTraTesns onpenenuts IJ]C, HaBoauMble B 01HOM (aze
0OMOTKH cTaTopa n-ii rapMOHUKOW MarHUTHOTO moutst (st n = 5,7,11).
Onpenenuts DJ1C, HaBeAEHHYIO B 0OMOTKE POTOpa OCHOBHOM rapMOHUKOM MPU HEOJBUKHOM
poTope, Ipy NOMUHAJILHON 4acTOTE BPALICHMsI U ITPU YaCTOTE BPAILLEHUS, PABHOM I1OJIOBUHE
HOMHUHAJIbHOM.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: HCIIOJIb30BaTh 1.5t Tp€xa3zHOro aCHHXPOHHOIO JBUTATENS
nporpaMMHbBIE  CpelIcTBa s onpeaenuts 3/1C, HaBoguMBIE B OJIHOH (paze 0OMOTKHU
aHaim3a HECUMMETPUYIHBIX cTaTopa n-ii rapMOHUKON MarHUTHOTO MOJIS (JIIs n =
PEKUMOB PAaOOTHI DNEKTPUUECKHIX 5,7,11).

MalIuH Ompenenuts DJIC, HaBenEHHYIO B 0OMOTKE poTOpa

OCHOBHO TapMOHUKO MPU HEMOBUKHOM POTOPE, PU
MTOMUHAITEHOM YacTOTE BPAIEHUS M IPU YaCTOTE
BpallleHUs, PABHOW MTOJIOBUHE HOMUHAJILHOM.
Homwunansuele qanneie gsurareis: P2u = 10 kBT,
Uln = 220/380 B, nuom = 85%, cosprom = 0,82,
naoM = 1420 o06/muH, f1=50 I'.

Hannsie potopa: U2 =160 B, 12 = 40 A.
O6moTounbIie maHHBIe cTatopa: Z1 = 36, wl = 114,
yl=1-8.

OOMoTouHbIe HaHHBIE poTopa: Z2 = 48, y2 = 1-11,
w2 =48.

AMIUTATY/BI BBICIIMX FapMOHUK ToTOKa My npuHITH
paBHbIMH ®M1 /v .

J1st aTOTO CNeAyeT onpeieauTh aMILTUTY 1y IEpBOM
TapMOHHUKH MarHUTHOTO motoka dml, mpenedperas
MaJICHUEM HaIpsHKEHUS Ha MTOJIHOM CONPOTUBIICHUU
0OMOTKH cTaTopa.

2. JInst Tp€xdazHoro aCHHXPOHHOTO JBUTATENS
onpenenuts JJIC, HaBoMbIE B 0THOU (ha3ze OOMOTKH
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cTaTopa N-l TApMOHMKON MarHMUTHOTO OIS (7151 N =
5,7,11).

Omnpenenuts DJIC, HaBenEHHYIO B 0OMOTKE poTOpa
OCHOBHOW F'apMOHMKOM IIPHU HETIOJBUKHOM POTOpE, IIPU
MMOMHUHAJIBHOM YacTOTE BpAILlEHUS U IPU YaCTOTE
BpAILICHUS, PABHOMW IMOJIOBUHE HOMUHAJILHOM.
HomunanwHele nannbsle npurareid: P2a = 10 kBT,
Uln = 500 B (Y), nauom = 85%, cospurom = 0,82,
nuoMm = 1420 o06/mun, f1=50 I'1.

Hannsie potopa: U2 =160 B, 12 = 40 A.
O6mMmoTouHbIe naHHble cTaTopa: Z1 = 36, wl = 150,
yl=1-8.

OOMoTOYHBIC TaHHBIE poTopa: Z2 = 48, y2 = 1-11,
w2 = 48.

AMIUTATY/IBI BBICIIMX TAPMOHUK TTOTOKa DMV NpUHSTH
paBabiMH PM1 /v .

J1st aTOTO CheAyeT OnpeieTuTh aMILTUTY 1y TIEPBOM
rapMOHHUKHK MarHuTHOro notoka dml, mpenedbperas
MaJieHUeM HaMpPsDKEHUS Ha TIOJTHOM COTPOTUBIICHUU
0OMOTKH cTaTopa.

3. s Tpé€x(a3zHOro aCHHXPOHHOTO JABUTATEIS
onpenenuts DJC, HaBogUMBIE B 0O1HOH (pa3e 0OMOTKH
cTaTopa n-il rapMOHUKOI MarHUTHOTO MoJis (s n =
5,7,11).

Omnpenenuts D/IC, HaBeAEHHYIO B 00OMOTKE poTOpa
OCHOBHOW FapMOHMKOM IIPHU HETIOJBUKHOM POTOPE, IIPU
MMOMHUHAJIBHOM YaCcTOTE BPAILIEHUs U PU YacTOTE
BpAILICHUS, PAaBHOW MMOJJIOBUHE HOMUHAJIBLHOM.
Homunanwuelie nannsle apurarens: P2a = 13 kBT,
Ulwn = 220/380 B, nuom = 86%, cospuom = 0,82,
naoM = 1420 o6/muH, f1=50 I'm.

Hannsie potopa: U2 =198 B, 12 = 46 A.
O6moTouHnble naHHbIe cTatopa: Z1 = 36, wl = 90,
yl=1-8.

OOmoTouHbIe JaHHBIEe poTopa: Z2 = 48, y2 = 1-11,

w2 = 48.

AMIUIUTY/ABI BBICIIUX TAPMOHUK OTOKa @MV NPUHATH
paBHbIME DML/ V.

Jlj1g 3TOTO CieyeT ONpeaeuTh aMIUITUTYLy IEpBOi
rapMOHUKH MarHUTHOTo notoka ®ml, npenebperas
MaJIeHUeM HaIpsDKEHUS Ha TIOJTHOM COTPOTUBIIEHUU
0OMOTKH CTaTopa.

4. JInst Tp€xdazHoro aCHHXPOHHOTO JBUTATEIS
omnpenenuts IJC, HaBogMMBIE B 01HOM (haze 0OMOTKH
cTaTtopa n-il rapMOHUKOI MarHUTHOTO MoJis (A1 n =
5,7,11).

Onpenenuts DJIC, HaBeAEHHYIO B 0OMOTKE poTOpa
OCHOBHO FrapMOHUKOH NPU HEMOJBUKHOM POTOPE, IPU
MMOMHUHAJIHOM YacTOTE BpalleHUs U MPU YacTOTe
BpAIllEHUs, PABHOW NIOJJOBUHE HOMUHAJIBHOM.
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Homuunansusie ganusie asurareiist: P2u = 13 kBT,
Uln =500 B (Y), naom = 86%, cospuom = 0,82,
nuoMm = 1420 o06/muH, f1=50 I'1.

Hannsie potopa: U2 =198 B, 12 = 46 A.
OO6mMmoTouHbIe naHHbBIe cTaTopa: Z1 = 36, wl = 114,
yl=1-8.

OO6MoTOYHBIC TaHHBIE poTopa: Z2 = 48, y2 = 1-11,
w2 =48.

AMIUTATY/BI BBICIIMX FAPMOHUK ToTOKa MV npuHsITH
paBabiMH PM1 /v .

J1st aTOTO CheAyeT onpeeuTh aMILTUTY 1y epBOM
TapMOHHMKHU MarHuTHOro notoka ®m1l, npenedperas
TMaJICHUEM HaIpPsHKEHUS Ha TTOJTHOM CONPOTUBIICHUU
00OMOTKH CTaTopa.

5. st Tpéxa3zHOro aCHHXPOHHOTO JIBUTATENsS
onpeaenuts 3/1C, HaBogUMBIE B OIHOH (paze 0OMOTKHU
cTaTopa n-il TApMOHMKON MarHMUTHOTO TOJS (715 N =
5,7,11).

Omnpenenuts DJIC, HaBeAEHHYIO B 0OMOTKE pOTOpa
OCHOBHOM FapMOHMKOM IIPHU HETIOJBUKHOM POTOPE, IIPU
IIOMUHAJILHOM YacTOTE BPAILEHUs U IIPU YacTOTE
BpAILICHUS, PAaBHOMW IMOJIOBUHE HOMUHAJIbHOM.
HomunansHele nannele npurarens: P2u = 7,5 kBT,
Uln = 220/380 B, naom = 84%, cospuom = 0,82,
nuoM = 960 06/muH, f1=50 I'11.

Hannsie potopa: U2 =140 B, 12 = 35 A.
O6moTouHnble naHHbIe cTatopa: Z1 = 54, wl = 162,
yl=1-8.

O6moTouHbIe JaHHBIEe poTopa: Z2 = 36, y2 = 1-6,

w2 = 60.

AMIUTUTY/BI BBICIIMX TAPMOHHK MTOTOKa @MV MPUHATH
paBHbIME DML/ V.

J171st 5TOTO CeIyeT ONpeeNuTh AMIUTUTY Ty IEPBOM
TrapMOHUKH MarHUTHOro notoka ®ml, npenedperas
MaICHUEM HaNPSOKEHHsSI Ha TIOJTHOM COTIPOTHUBIICHUT
0OMOTKH cTaTopa.

6./1ns1 Tpéx(pazHOTO ACHHXPOHHOTO JABUTATEIIS
onpenenuts IJC, HaBogMMBbIE B 01HOM (haze 0OMOTKH
cTaTtopa n-il rapMOHUKOI MarHUTHOTO MmoJis (A1 n =
5,7,11).

Onpenenuts DJIC, HaBeAEHHYIO B 0OMOTKE poTOpa
OCHOBHOM rapMOHMKOM TMPHU HETIOJIBUKHOM POTOpE, MPH
MMOMHUHAIBHOW YacTOTE BPALICHHUS U TIPH YacTOTE
BpAILEHHsI, PABHOH MMOJIOBUHE HOMUHAILHOM.
HomunansHble nanuele npurarens: P2u = 7,5 kBT,
Uln =500 B (Y), naom = 84%, cospuom = 0,82,

nuaoM = 960 00/mumn, f1=50 I'm.

Hannsie potopa: U2 =140 B, 12 = 35 A.

OOmoTouHnble maHHBIe cTatopa: Z1 = 54, wl = 216,
yl=1-8.
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OO6mMoTOuHBIC TaHHBIE poTopa: Z2 = 36, y2 = 1-6,
w2 = 60.

AMIUTUTYABI BBICIIUX TAPMOHUK OTOKa OMV IPUHATH
paBabiMH PM1 /v .

J1Jist 5TOTO CeNyeT ONPESIUTh aMIUTHTYLY TIEPBOI
rapMOHHMKH MarHUTHOTo nmotoka dml, mpenedperas
MaJCHIEM HAMPSDKCHUS HA TIOJTHOM COTPOTHUBIICHUU
00OMOTKH cTaTopa.

7.Jnst Tpé€x(ha3sHOrO ACHHXPOHHOTO JABUTATEIIS
onpenenuts JJ]C, HaBoguMBIE B 0THOU (ha3e OOMOTKH
cTaTopa n-il TApMOHMKON MarHMTHOTO MO (A7 N =
5,7,11).

Omnpenenuts DJIC, HaBeAEHHYIO B 0OMOTKE poTOpa
OCHOBHOM FapMOHHMKOH IPH HETIOJBHYKHOM POTOpE, TIPH
MMOMUHAITLHOM YacTOTE BPAIEHUS U IPU YaCTOTE
BpaIleHUsI, PABHOU MOJOBUHE HOMUHAIBHOM.
Homunansueie qannesie asurareis: P2 = 10 kBT,
Uln = 220/380 B, nuom = 85%, cospuom = 0,83,
nuoM = 960 06/muH, f1=50 I'11.

Hannsie potopa: U2 =100 B, 12 = 36 A.
OO6mMoTouHBIC naHHbBIe cTaTopa: Z1 = 54, wl = 126,
yl=1-8.

OO6MoTOYHBIC TaHHBIE poTopa: Z2 = 36, y2 = 1-6,

w2 = 60.

AMIUTUTYBI BBICIIUX TAPMOHUK TOTOKa OMV NIPUHATH
paBHbIME DML /v .

J171s1 3TOTO CieyeT ONMpeaeNITh aMILTHTY Ty TTEPBOM
TapMOHHMKH MarHuTHOTo notoka ®m1l, npenedperas
MaICHUEM HaNPSOKEHHsSI Ha TIOJTHOM COTIPOTHUBIICHUT
0OMOTKH cTaTopa.

8. st Tpéxa3zHOro aCHHXPOHHOTO JIBUTATENS
onpenenuts JJC, HaBogUMBbIE B 01HOM (ha3e 0OMOTKH
cTaTopa n-il rapMOHMKON MarHUTHOTO moJis (s n =
5,7,11).

Omnpenenuts DJIC, HaBenEHHYIO B 0OMOTKE poTOpa
OCHOBHOM rapMOHMKOM TPHU HETIOJIBUKHOM POTOpE, MPH
MOMHHAIBHOW YacTOTE BPAICHUS U TIPH YacTOTE
BpallleHUs, PABHOW TTOJIOBUHE HOMUHAIIBHOM.
Homunansasie nanusie nsurareins: P2y = 10 kBT,
Uln =500 B (Y), naom = 85%, cospuom = 0,83,
nuaoM = 960 00/mumn, f1=50 I'm.

Hannsie potopa: U2 =100 B, 12 = 36 A.
OOmoTounbIe maHHBIe cTatopa: Z1 = 54, wl = 170,
yl=1-8.

OOMoTouHbIe qaHHBIE poTopa: Z2 = 36, y2 = 1-6,

w2 = 60.

AMIUTUTYIBI BBICHIMX TAPMOHHK OTOKA DMV MPHHSATH
paBHbIMH ®M1 /v .
JIJ1st 3TOTO CIIEYeT ONPeIeIUTh AMILTUTYY MEPBO
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rapMOHHMKH MarHUTHOTO nmotoka dml, mpenedperas
MaJCHAEeM HAMPsDKEHUS HA TIOJTHOM COTPOTHUBIICHUU
0OMOTKH CTaTopa.

9.yt Tpé€x(ha3HOTO ACHHXPOHHOTO JABUTATEIIS
onpenenuts JJ]C, HaBoaUMBIE B 0THOU (ha3ze OOMOTKH
cTaTopa n-il TApMOHMKON MarHMUTHOTO MO (715 N =
5,7,11).

Omnpenenuts DJIC, HaBeAEHHYIO B 00OMOTKE poTOpa
OCHOBHO rapMOHUKOI MPU HEMOBUKHOM POTOPE, PU
MMOMHUHAIILHOM YaCTOTE BPAILICHHUS U TIPU 4aCTOTE
BpallleHUs, PABHOW MOJIOBUHE HOMUHAJIBHOI.
HomunanwHele manueie apurareins: P2u = 5,5 kBT,
Uln = 220/380 B, naom = 82%, cosprom = 0,72,
nuoMm = 710 06/muH, f1=50 I'1.

Jannsie potopa: U2 =115 B, 12 = 32 A.
O6moTounblie maHHBIe cTatopa: Z1 = 56, wl = 190,
yl=1-7.

OobMoTtouHnbIe qanHbIe poTopa: Z2 = 36, y2 = 1-5,

w2 = 60.

AMIUTUTYABI BBICIIUX TAPMOHUK TOTOKa OMV IPUHATH
paBabiMH PM1 /v .

JJ1st 3TOTO CeMyeT OMPESIUTh aMIUTHTYLY TIEPBOI
TapMOHHUKHU MarHuTHOro notoka ®ml, npenedperas
MaJCHAEM HAIMPsDKCHUS HA TIOJTHOM COTIPOTHBIICHUN
00OMOTKH CTaTopa.

10. st Tpéxa3zHOro aCHHXPOHHOTO JIBUTATENIsS
onpeaenuts 3/1C, HaBoguMBIEC B OIHOH (paze 0OMOTKHU
cTaTopa n-il rapMOHMKON MarHUTHOTO moJis (s n =
5,7,11).

Omnpenenuts DJIC, HaBenEHHYIO B 0OMOTKE poTOpa
OCHOBHO TapMOHUKOH MPH HEMOBUKHOM POTOpE, MPHU
MMOMUHAITEHOM YacTOTE BPAIEHUS U IPU YaCTOTE
BpallleHUs, PABHOW TTOJIOBUHE HOMUHAIIBHOM.
HomunansHele manuble npurareis: P2u = 5,5 kBT,
Uln =500 B (Y), naom = 82%, cospnom = 0,72,
naoM = 710 06/muH, f1=50 I'1.

Hannsle potopa: U2 =115 B, 12 =32 A.
O6moTounblie maHHBIe cTatopa: Z1 = 56, wl = 250,
yl=1-7.

OOMoTouHbIe qaHHBIE poTopa: Z2 = 36, y2 = 1-5,

w2 = 60.

AMIUTATY/BI BBICIIMX FapMOHUK ToTOKa My npuHITH
paBHbIMH ®M1 /v .

JIns 5TOTO CneayeT OnpenesuTh aMILIUTYAY IIEPBOM
TapMOHHUKH MarHUTHOTO motoka dml, mpenedperas
MaJICHUEM HANPSKEHUS HA TIOJIHOM CONPOTUBIICHUH
00OMOTKH cTaTopa.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
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Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapaxmepucmuru 6bINOIHEHUs 3HAHUA: 3aTIUCaH IPABUIbHBIA OTBET, PEIICHUE 3a1a4n
BEPHOE U BBIOpaH pallMOHAJIbHBINA YTk PELIEHUS. 3allMcaH PAaBUIbHBINA OTBET, PELICHUE 3a/1a4l
BEpHOE, HO €CTh OJIMH HeoueT (Herpyoble apupmMeTndeckue ommrOK, OTCYTCTBUE MOSCHEHUH K
BBOJIMMBIM 0003HAUEHHSIM, UCTIONIb3YEMBIM (POPMYIJIaM U 3aKOHaM, OTCYTCTBHE 00OCHOBaHUMN
MIPUMEHUMOCTH UCIOJIb3YEMbIX 3aKOHOB, OTCYTCTBUE Ha PUCYHKE K PELICHUIO UCIOIb3YEMBIX IIPU
pELIEeHNN 3aJa4l BEJITUYHMH, OTCYTCTBHE Pa3MEPHOCTH PE3YNbTaTa).

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80

Onucanue xapaxmepucmuxu 6binoJIHeHUs 3Hanus: 3a1ava pelIeHa B OCHOBHOM BEPHO, HO OBLIO

JOITYIIIEHO HECKOJBKO HErpyOBIX OMIMOOK (OTCYTCTBHE PUCYHKA, TIOSICHSIFOIIETO PEIICHUE 3a]a49H,
rpyObie apupMeTHICCKHE OIIMOKH, UCKAXKAIOIIKE CMBICIT TIOJy4EHHOTO OTBETA, HEBEPHBIC €IMHHIIBI

W3MEPEHUS MCIIOIb3yEeMbIX BEJTUMYHH, OTCYTCTBHE OTBETA B 001IeM BUC (pEIIeHUE 3aauu cpas3y ¢
MCII0JIb30BaHUEM 3aJ[aHHBIX YUCIIOBBIX 3HAYCHHUI BEJTUYHH ), OTCYTCTBHUE YHCICHHOTO OTBETA MPH

MOJTyYEHHOM OTBETE B 00IIIEeM BHUJIE (€CIH B YCIIOBUU 33JJaHbI YHCIOBBIC 3HAYCHHS ), OTCYTCTBHE

3aIMCH UCIIOIB3YEMOT0 3aKOHA B OOIIEM BH/IE).

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmukuy 6blN0IHeHUs 3HanuA: 3aaada perneHa B OCHOBHOM BEpHO, HO ObLIa
JOMYyIICHA OJTHA WJIH JIBE OIIMOKH, IPUBEIIINE K HETPABHILHOMY OTBETY.

KM-3. KM-3 3amuTa JadoparopHoii padorsl «McciieoBanne HeCMMMeTPHUYHOM
Harpy3ku TpéxgasHoro rpancgopmaropar

®opmbl peaju3anum: 3anuTa 3a1aHus

Tun KOHTPOJABLHOT0 MeponpusiTus: JlaboparopHas padora

Bec kouTposabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOr0 MepPONMpHATHA: 3amuTa OTYETa IO JIA0OPATOPHOM
pabote. [IpoBepsieTcst KauecTBO U MOTHOTA OTUETA, CTY/IEHTY 3a/1al0TCS JOTIOTHUTEIbHBIE BOMPOCHI

Kparkoe cogepxxanue 3agaHus:
1. Jns cxem coegunenus oomotok Y/Vu-0O, V/[I/Yu-11-0, I/Yu-11, V/Zu-11 npu
onHo¢azHoil u nByx(ha3Hoi Harpy3kax (Y/ZH-11 — BbINONHAETCS IO YKa3aHUIO
IpernoJiaBaTess):
a) OTIPENICUTh PACYETHBIM IIyTEM U CPABHUTH C ONBITHBIMH JAHHBIMU TIEPBUYHBIC JTMHEHHBIC U
(a3HbIE TOKHU;
0) U3MepUTH BTOPUYHBIE JIMHEHHBIE U (a3HbIE HAMIPSHKEHHUS.
2. ONBITHBIM ITYTEM OTIPENIENUTh CONIPOTUBIICHHE ZOI CXEMbI 3aMELLIEHUS 11 TOKOB HYJIEBOM
MOCJIEI0BATEIFHOCTH TpaHC(HOpPMATOpa, HMEIOIIIET0 CXeMy coequHeHus: ooMoTok Y/YH-0.

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTh: METOAbI TEOPETUYECKOTO U 1.IlpuBenute npuMepsl HECHMMETPUYHON Harpy3Ku
JKCIIEPUMEHTAIBHOIO TpaHc(hOopMaTopoOB.

WCCJIE0OBAHUS  HECUMMETPUYHBIX 2.K yemy NpuBOIUT HECUMMETPUYHAS Harpy3Ka
PEKUMOB PaOOTHI INEKTPHUUECKUX TpaHchopmMaTopoB?

MaIIMH U TpaHchopMaTopoB 3.K KaKuM HENPUATHBIM MMOCIEACTBUSAM B dKCIUTyaTalluH

MIPUBOANUT HECUMMETPHS (Pa3HBIX HANPSIKESHUI?

4.B Kakux cily4asx Ipu HECUMMETPUYHOU HArpy3Ke
MOSIBJISIETCS TOK HYJIEBOW I1OCIIEJOBATEIBHOCTU ?

5.I1o xakuM NyTSIM 3aMBIKAFOTCS MHIYKIMOHHBIEC TUHUN
IIOTOKA HYJIEBOU ITOCJIEI0BATEILHOCTH B
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TPEXCTEPKHEBOM TpPaHCHOPMATOPE, B TPYIIIOBOM
TpaHncgopmarope?

6.KakxoBo BiusiHHE 00OMOTKH, COEIMHEHHON B
TPEYrOJIbHUK Ha CMEUICHUE HYJIEBOM TOUKHU 3BE3/IbI
(ha3HBIX HANIPSKEHUHN U3 IIEHTPA TSHKECTH TPEYToJIbHUKA
JMHENHBIX HAPSLDKEHUN?

7.00BACHHUTE ONIPEACIICHUE U3 OIBITA T1. 2
COMPOTHUBIICHUS HYJIEBOU MMOCIEA0BATEILHOCTH
TpaHnchopmaTopa?

8.B kakux ciaydasx TOK HyJ€BOM M1OCIIE0BATEIbHOCTH,
MPOTEKAIOIINNA 110 BTOPUYHON 0OMOTKE, SBJISICTCS
HaMarHM4uBaIOIIUM TOKOM, CO3JAF0IIUM MarHUTHEINA
MOTOK HYJIEBOM MOCJIEI0BATEILHOCTH ?

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTJIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopouo" BEICTABISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHUE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-4. KM-4 3amuTa jJabdopatopHoii padorsl «UcciienoBanue TpéxgasHoro
ACMHXPOHHOI0 IBUIaTe/ Il B HCHOMUHAJIBbHBIX PeKMMAaX»

®opMbl peanu3anmu: 3alinTa 3a1aHUsI

Tun koHTpoaBLHOr0 Meponpusitus: Jlaboparopras padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpoueaypa mnpoBeaeHHs KOHTPOJIbHOTO MepPONMPUATHA: 3amuTa OTU4éTa MO JIAOOPaTOPHOU
pabore. [IpoBepsieTcs ka4ecTBO U MOJTHOTA OTUETA, CTYACHTY 33JJa0TCs JOMOJHUTEIbHbBIE BOIPOCHI

Kparkoe cogep:xanue 3aiaHus:
HccnenoBath Tpéxda3Hblil aCHHXPOHHBIN ABUraTeb NpU paboTe ¢ HCHOMHUHAIBHBIM
MUTAIOIIUM HaIlpshDKeHUeM, pu oOpbIBe (ha3bl poTOpa, UCCIe10BaTh CHHXPOHHBIN peXUM
paboThl ACHHXPOHHOT'O ABUTATENsl (CHHXPOHU3UPOBAHHOTO ACHHXPOHHOT'O JIBUTaTEIs).

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOJBl OIpENEICHUS U 1.Kak n3MeHs10TCS IOTEPHU B CTAIIU U DIEKTPUUECKUE
YCTpaHEHHUS HEHCIIPAaBHOCTEN IIOTEPH B 3aBUCUMOCTH OT MPHUIIOKEHHOTO HANPSKEHUS
IIEKTPUYECKUX MalIiH u u1?

TpanchopmMaTopoB 2.Kak U3MEeHSI0TCS MEXaHUYECKHUE MTOTEPH, TOTEPH B

CTaJIM U AJIEKTPUYECKHE TOTEPU NIPU U3MEHEHUHU
Harpy3KH Ha BaJly BUTATEIS?

3.00bscHUTE U3MEHEeHHe ToKa ctatopa |1, cosp B
3aBHCHMOCTH OT IpujiokeHHoro Hanpspkenus Ul npu
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Pa3IMYHBIX MOMEHTAX Harpy3Ku Ha Bally JBUTATEs.
4.Kak BIusieT U3MEHEHNE HAIIPSDKEHUS Ha
MePEerpy304HYI0 CIIOCOOHOCTh ABUTATENS?

5.B xakom ciydae cpefHsisi HapaOoTKa J0 OTKa3a
nBurates 6ombie: npu padore Ha MakcuMabHOM KITJ]
WU MAaKCUMAaJIbHOM COS(?

6.00bscHUTE, TOYEMY IIPH S = 2 MOMEHT JBUTATENs OT
obparHo#t nocienoBatenbHOCTH M2 = 0.

7.YeM 00BACHUTH PA3HUILY DHEPIe€TUUYECKUX MOKa3aTemneit
ACMHXPOHHOT'O JIBUraTels IPU CHMMETPUYHOM U
HECUMMETPUYHOM HAIPSHKEHUAX TUTaHUS?

8.0t Kakux (paKTOPOB 3aBUCUT CHUIKCHUE
Meperpy304HOi CIOCOOHOCTH JIBUTATENs IPU
HECHMMETPUYHOM HAIPsDKEHUH MUTaHua? Moxer n
YBEJIIMYUBATHCS TIEPErpy304Has CIOCOOHOCTh ABUTaTEINs
B 9THX YCIIOBUSIX?

9.00bscHuTe paboTy ABUTATENs PU 0OpbIBE (hasbl
poropa.

10.Kakoe BiausiHUE HA MTyCK JABUraTelIsl OKa3bIBaeT
BKJIIOUEHHUE 100aBOYHOTO COMPOTUBIICHUS B LIEMb pOTOpa
¢ obopBaHHOM 01HOH (a30it poTopa?

11.06bscHUTE paboTy IBUTATENS TP BKIIOUYEHHBIX B
L[ENIb POTOPA BBIIPSIMUTEIISX.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinonneHus snanua: OueHkKa "Xopoo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHHUE JUIsl pEIICHUs 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

KM-5. KM-5 3ammuTa j1abopaTopHoii pa6orsl «PadoTa TpEéx(pa3zHOro aCHHXPOHHOIO
ABUTATEJIs1 B HEMOJIHO(A3HBIX PeKUMAX))

®opMbl peanu3anmu: 3alnTa 3a1aHUsA

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 15

IIpoueaypa mnpoBeaeHHs] KOHTPOJIbHOIO MepONMpUATHS: 3amuTa OT4é€Ta MO JIabOpaTOPHOU
pabore. [IpoBepsieTcss Ka4ecTBO U MOJTHOTA OTUETA, CTYACHTY 33Ja0TCA JOMOJHUTEIbHBIE BOIIPOCHI

Kpartkoe cogep:xkanue 3aiaHusA:
HccnenoBath paboty Tpéx(a3zHOro aCHHXPOHHOT'O IBUTATENs TpH 0OpBIBE (ha3bl cTaTopa Mpu
cXeMax COEJMHEHUsI OOMOTKHU CTaToOpa «3Be3/1a» U «TPEyrojJbHUK», ITyCK TpEX(a3Horo
ACMHXPOHHOT'O JIBUTATENs OT 0JIHO(A3HOM ceTH

21




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOABI MATEMATHYCCKOI'O

aHaJIM3a

nu MOACIIUPOBaAHUA

HCCUMMCTPUYIHBIX PECIKUMOB
paboOThl IITEKTPUUYECKUX MAIIMH |
TparnchopmMaTopos

1.Kak nmoBenér cedst Tpéx(azHblii aCHHXPOHHBIH
JIBUTATEb, 0OMOTKA KOTOPOTO COEAMHEHA MO CXEME
«3Be31ay», mpu o0pbIBe (assl cratopa?

2.Kak noBenér cebst Tpéxda3HbIii aCHHXPOHHBII
JIBUTaTelIb, 0OMOTKAa KOTOPOT'O COEAMHEHA 10 CXEME
«TPEYroJIBbHUKY, IPU OOPHIBE JIMHEHHOTO MPOBOJIa
cratopa?

3.Kak moBenér ceds Tpéxda3Hblii aCHHXPOHHBIN
JIBUTaTelb, 0OMOTKAa KOTOPOT0 COEAMHEHA 10 CXEME
«TPEYroJIBLHUKY, IPU 00pbIBE (ha3HOTO MPOBOAa OOMOTKHU
cratopa?

4.ITouemy yxymmarotcs KITJ] u cos¢ ogHodaznoro
JIBUTATEIIS TI0 CPAaBHEHHIO € TPEXPa3HbIM?
5.3anycTtutcs 1 TpExdazHbIil ACHHXPOHHBIN JBUTATENb
1ipu 00pbIBe (a3bl craTopa? OTBET OOBSICHUTE

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe svinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3

Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

KM-6. KM-6 3ammuTa 1a60paTopHOii padoThl «ACHHXPOHHBIN reHEPATOP»

®opmbl peaju3anum: 3anIuTa 3a1aHUs

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpoueaypa mnpoBeaeHHs KOHTPOJIbHOTO MepPONMpUATHA: 3amuTa OTU4éTa MO JIAOOPaTOPHOU
pabore. [IpoBepsieTcs ka4ecTBO U MOJTHOTA OTUETA, CTYACHTY 33Ja0TCs JOMOJHUTEIbHBIE BOIIPOCHI

KpaTkoe conep:kanue 3a1aHusi:
HccnenoBaTh aCHHXPOHHBIN T€HEpPATOP MPHU padOTe HA ABTOHOMHYIO HAarpy3Ky U MapaielbHO
C CEThbI0 OECKOHEYHO OOJILIION MOIIHOCTH

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMmers:
MOJIENIN

pa3pabaThiBaTh MPOCTHIC
AIEKTPOMEXAHUYECKUX

npeoOpa3zoBareyiel  dHEPruu U
MPOTEKAIOIINX B HUX MPOIECCOB

1.IIpogemoHCTpHpYMiTE, KAK OCYIIECTBUTH
TeHEPATOPHBINA PEKUM aCUHXPOHHOHN MAalllMHBI,
MOJIKJIFOYEHHOM K CETH IIepPEMEHHOTr0 TOKa
2.PaccunTaiite TpeOyemyro EMKOCTh KOHJIEHCATOPOB IS
aBTOHOMHOT'O ACHHXPOHHOT'0 FeHepaTopa

3.00bscHUTE XapaKTep 3aBUCUMOCTEN TOKOB CTaTOpa U
poTopa B (QDYHKIIMH CKOJIbKECHHSI.
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4 Hapucyiite cxemy, 110 KOTOPO K aCHHXPOHHOMY
TeHepaTopy 1enecooOpa3Heil oIKI0YaTh
KOHJICHCATOPbI

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-7. KM-7 KonTpoJbHasi padora « HecumMmMeTpuyHasi Harpy3Ka CHHXpOHHBIX
TeHepaToOpPOB»

®opmbl peanu3anuu: [IpoBepka 3axanus

Tun KoHTpOoIBLHOr0 MeponpusTus: KontponsHas padbora

Bec koutposabHoro meponpusitusi B BPC: 15

IIpouenypa mnpoBeaeHusi KOHTPOJbLHOTO Meponpusitusi: CTyneHThl BbIIAETCA 3aaada IIo
HAaXOXJCHHWI0O TOKOB B OOMOTKE CTaTopa CHHXPOHHOTO TeHeparopa NpU HECUMMETPUUYHON
Harpy3ke. CTyJIeHT peliaer 3a/1a4y U c1aéT e€ Ha MPOBEPKY MPEIo1aBaTeIo.

Kpartkoe cogep:xkanue 3aiaHuA:
Onpenenutb TOKM 0OpaTHOM MOCIEI0BAaTEIbHOCTH, CONPOTUBIIEHNE OOPAaTHOMN
MOCJIEI0BATEIbHOCTH U HAPsKEHHE 00paTHON MOCIIEI0BAaTEIbHOCTH MPH 3a/laHHBIX TOKax
Harpy3ku

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTb:  ompenensaTrb  IPUYHMHBI 1.®a3Hoe HanpsKeHHue 00paTHOM MMOCIIEJ0BATEILHOCTH
HEUCIPABHOCTEN  DIIEKTPUYECKHUX TypOoreHepaTo-pa, paboTaroIero napauieabHo C
MaIIMH U TpaHc(hopMaTopoB JIEKTPUYECKON CUCTEMOM, HANIPSIKEHUST KOTO-POM

Hecummetpuansl, UC2 = 15 - j100 B. [Monnast
HOMHHAJIbHAs! MOIIIHOCTH TeHeparopa SH = 7,5 MBA,
HOMHUHAIIbHOE TUHEHOoe Hanpshkenue Un.o = 10,5 kB,
COIIPOTHUBIIEHUE OOMOTKH SIKOPS JJI1 TOKOB 00paTHOM
nocaenoBarenbHocT Z2 = j2,1 OM. Bo3moskHa i
JUIMTEIbHAs paboTa reHeparopa MnpH 3aJaHHON
HECUMMETPUHU HaNpsHKEHUS] CUCTEM, €CJIM TOKU B (azax
HE TPEBbIIAI0T HOMUHAJIbHbIE 3HAYE€HUs?
2.Typborenepatop paboTaeT nmapauieabHoO C
ANEKTPUYECKON CHCTEMOM, (ha3HbIE HAMIPSKEHUS
kotopoit UcAd =-0,23 kB, UcB = 0,01 + j0,173 kB, UcC
= 0,09 - 0,156 kB. OnpeaenuTs 10MyCTUMOCTD
JUTUTENILHOW pabOThI TeHEepaTopa MapajuieiabHO C TAaKOH
CHUCTEMOM, €CII COMPOTUBIICHUE OOMOTKH SIKOPSI JJIS
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TOKOB 00paTHoi#i ocienoBarenbaoctu Z2 = J0,0225 Om,
HOMHUHANBHBINA TOK rereparopa |11 = 1,8 KA. Toku B
(hazax He MPEeBBIIAI0T HOMUHAJIbHBIE 3HAYCHHUSL.
3.0mpenenuts DJIC Bo30YX1eHUs, TOKH 0OpaTHOM 1
HYJIEBOI1 MOCIIEI0BATENILHOCTH TypOOreHepaTopa Ipu ero
paboTe mapayieNnbHO C JIEKTPHUUECKON CHCTEMOHH,
(haznbie Hanpsprkenus koropon UcC = -3,64 kB; UcB =
1,75 +}3,03 kB; UcC = 1,8 - j3,12 kB. Tok npsimoii
rmocJenoBareabHOCTH B (ha3e A renepartopa |AH = 825 A,
yrois Mexnay HanpsbkeHnuem UAT u atum Tokom ¢ = 37°.
ConpoTuBieHuss 0OMOTKHU SKOPSI 1151 TOKOB IIPSIMOH,
o0OpaTHOH U HYJIeBOW Tocea0BaTebHOCTH Z1 =

j15,4 Om, Z2 =j0,18 Om, Z0 =j0,53 Om.

4. .HaiiTu ycTaHOBMBIIIHMECS 3HAYEHUS TOKOB
onHo(}a3HOTO, ABYX(Ha3HOTO M IBOMHOTO OJHO(A3HOTO
KOPOTKOT'O 3aMBbIKaHUsI CHHXPOHHOTO TeHepaTopa,
HMMEIOIIETO COMPOTUBICHHUS OOMOTKH SIKOPS JJIsi TOKOB
psiIMO, 0OpaTHOM U HYJIEBOM MocienoBaTeIbHOCTH: Z1
=j230 Om, Z2 =j2,1 Om, Z0 =j0,97 Om. DJIC
B030yxkaenust Ef = 7030 B.

5.YeMy paBHBI TOKH 0JIHO(A3HOT0, 1BYX(a3HOro U
Tpex(}a3HOro KOPOTKOTO 3aMBbIKaHUSI CHHXPOHHOTO
TeHepaTopa, €CIIU COMPOTUBIICHUS OOMOT-KU SKOPS TS
TOKOB MPSMOI1, 00paTHON U HYJIEBOU
nocaenoBarenbHocTr: Z*1=j2,19, Z*2 =j0,24, Z*0
=j0,096?

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE /IS pelIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus sanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Bupl HECHOMHHAIIBHBIX ¥ HECUMMETPHYHBIX PEKUMOB pa0OThI TPAHCPOPMATOPOB H
INIEKTPUYCSCKUX MAITUH M IPUYUHBI KX BO3SHUKHOBCHHUS.

2. KpuBast ycTaHOBHUBIIIETOCS TOKA XOJIOCTOT0 X0/1a TpaHCPopMaTopa MpH yu&Te HACBHIICHUS U
TUCTepe3nca

3. 3anaua

IIpouenypa npoBenenust

DK3aMeH TpoBoauTCA B ycTHOM (opme. CryneHTy Bbimaércs OwieT ¢ JIByMs Bompocamu. Ha
MOJATOTOBKY OTBETa OTBOAUTCS 60 MUHYT.

L. Ilepeuens Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: NJ1-3nk-s [IpumensieT npubiamKkeHHbIE METOIBI pacdeTa 1 BbIOOpa
OCHOBHBIX JIEMEHTOB JICKTPUYECKUX MAIIMH U aIiapaToB

Bomnpocel, 3axanus
1.Bupl HeHOMMHAJIBHBIX U HECUMMETPHUHBIX PEKUMOB pabOThI TpaHC(HOPMATOPOB U
AIIEKTPUYECKUX MAIIUH U IPUUUHBI UX BOSHUKHOBEHHUS.
2.KpuBas ycTaHOBHBILETOCsl TOKA X0JIOCTOr0 X0Ja TpaHchopMaTopa Npu y4€éTe HAChILECHUS U
rucTepesuca
3.YVuér noteps B ctanu TpaHchopmaropa. BnusHue rucrepesrca Ha GopMy KpUBOH TOKa
X0JIOCTOTO X0/1a TpaHcpopmaropa
4.BnusiHMe KOHCTPYKIIMK MarHUTONPoBoia TpaHchopMaTopa co cxeMoii coequHenus Y/Y Ha
($hOopMBI KPUBBIX HAMArHUYMBAIOIIETO TOKA, MarHUTHOTO ToToka 1 DJIC (TpEXCTEpKHEBOH,
OpoHeBOii, rpymoBoi TpaHchopmaTopsl, TpaHchopmaTop B Oake u 6e3 Oaka).
5.Hecummerpuunas Harpyska tpancdopmartopos. [Ipuunnsl 1 nocneactsust. Cytb MeTo1a
CUMMETPUYHBIX COCTABIISIIOIINX.
6.Pacy€r TOKOB Npy HECUMMETPUYHBIX Harpy3KaX U KOPOTKUX 3aMbIKaHUAX TpaHC(HOPMATOPOB
Ha NpUMepe MOJKII0YeHUs 0JHO(a3HOM HAarpy3KH K TpaHc(HOopMaTopy CO CXEeMON COeMHEHUS
Y/Y0 npu u3BECTHOM TOKE HArpy3KH.
7.PacuéT TOKOB NpH HECUMMETPUYHBIX HAarpy3Kax M KOPOTKUX 3aMbIKaHUAX TpaHC(HOPMaTOpPOB
Ha MpUMepe MOAKIIOUYEHUS 01HO(pA3HOIN Harpy3KH K TpaHC(HOPMaTopy CO CXEMOM COeTMHEHUS
Y/Y nipu U3BECTHOM TOKE HArpy3KH.
8.PacuéT TOKOB IMpH HECHMMETPUYHBIX HArpy3Kax M KOPOTKUX 3aMBIKaHUSAX TPAaHC(HOPMATOPOB
Ha MpUMepe MOJKII0YeHUs 0JHO(a3HOM HArPy3KH K TpaHCc(HOpMaTOpaM CO CXeMaMH
coenuHenust A/Y0-11 u A/Y-11 npu u3BecTHOM TOKE Harpy3Ku.
9.Ilporecc mycka 1 yCIOBHsI YCTOHMUMBOM paboThl aCHHXPOHHOTO ABHUratess. Kputepuii
YCTOMYMBOCTU. BUAbl MEXaHUYECKUX XapaKTEPUCTHK HATPY30YHBIX YCTPOHUCTB U
IIPOU3BOJICTBEHHBIX MEXAHU3MOB.
10.Pabora TpéxpazHoro aCHHXpOHHOTO JBUTATENs MpU 00pbIBE (ha3HOrO MPOBOA CTATOPA B
CXEME COEIMHEHUS «TPEYTOJIbHUK»: U3MEHEHUE TOKA, MOIIHOCTH, CKOPOCTH, SHEPTETUUECKUX
nokasaresen. 3aiuTa JIBUraTens.
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11.Pabora Tpéx(}a3Horo aCHHXpOHHOTO ABUraTeNs MPH 0OpBIBE JIMHEHHOTO MPOBOA B CXEME
COC/IMHEHNS «3BE3/1a»: N3MEHEHUE TOKA, MOIITHOCTH, CKOPOCTH, SHEPTeTHIECKUX TOKa3aTeleH.
3aiuTa IBUraTes.

12.PaboTa Tpéx(hazHOr0 ACHHXPOHHOTO JABUTATEIIS IPH HECUMMETPHUHU COTIPOTHBIICHUI
o0MoToK potopa. DddexT ['éprecca. Buasl u npuunas! 1e)eKTOB 0OOMOTKH poTOpA.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Kak n3menutcs Tok ¢assl A TpéxpazHOro aCHHXPOHHOTO JBUTaTeNs pu oopbiBe (assl C ?

OTtBeTsI:
O HE U3MEHUTCH; O yBeJn4uTCs B 2 - 2.5 pasa;
O yBenuuurcs B 1,5 - 2 pasa; O HET NPaBUIILHOTO OTBETA.

Bepnplii otBeT: yBenuuutes B 1,5 - 2 paza;
2.Kakue siBjeHUs1 BOBHUKAIOT B ACHHXPOHHOM JIBUraTese, BKJIFOUEHHOM Ha HalpshKEHUE,
IIPEBBILIAIOIIEE HOMUHAIBHOE?
OTBeTHI:
O YBEJIUYECHHE MOTEPh B CTAJIH; O YBEJIMYCHHUE BPAILIAIOIIETO MOMEHTA;
O yMeHbIIeHUE K03(PPUIIHEHTa MOIIHOCTH; O BCE SIBJICHUS, YKa3aHHBIC BHIIIIE.
BepHblil oTBET: BCE SBIICHUS, YKa3aHHBIE BbILIE
3.YKaxxuTe OCHOBHOM HEJOCTATOK aCHHXPOHHOTO reHepaTopa.
OTBeTHI:
O HEMOCTOSTHCTBO YacTOTHI BEIPA0ATHIBAEMOT0 HAMPSKEHHUS;
O moTpelIeHue peaKTUBHON MOIITHOCTH;
O HEMOCTOSHCTBO BEJTMYMHBI BBIPAOATHIBAEMOTO HAIIPSIKCHHUS,
Bepnriit oTBeT: O nmoTpebdiieHne peakTUBHOM MOIITHOCTH;
4.YT1o npon3onET, €clii KOHJIEHCATOp aBTOHOMHOI'O ACHHXPOHHOI'O F€HEPATOpa 3aMEHUTD
KaTyIIKaM1 UHIYKTUBHOCTU?
OTBeTHI:
O HalpsDKEHUE TeHepaTopa Pe3KO YBEIUYUTCS;
O HalpsDKEHUE TeHepaTopa YMEHbBIIUTCS 10 HYJIS;
O CKOJIbYKEHUE PE3KO YBEITUUHUTCS;
O YMEHBIIUTCA COS .
BepHriit 0TBET: O HaNpsHKEHUE TeHepaTopa YMEHBIITUTCS 10 HYJIA,
5.Kak n3meHuTCs HanpspKeHUE Ha 3aKMMax aBTOHOMHOT'O aCHHXPOHHOTO FeHepaTopa npu
MOAKITIOYEHUN UHIYKTUBHON HArpy3Ku?

OTBETHI:
O YMCHBIIIUTCS; O HE U3MEHNTCS,
O yBENUYHTCS, O YBEJIUYUTCS HE3HAUUTEIHHO.

BepHblIil OTBET: O YMEHBIINUTCSA

2. Komnerenuuss/Muauxarop: N/I-1nk-7 [lpumensier ocHOBHbIE METO/IbI, CIIOCOOBI U CPECTBA
NIOJTy9YEHUsI, XpaHEHUsI, IepepadoTKH HHPOPMAIINH, HCTIOTIB3YeT KOMITBIOTED IJIsi 00pabOTKH
uHpopMaun

Bonpocsl, 3aganus
1.BnustHue cxeMbl COeIMHEHUS! OOMOTOK TpExQa3zHoro TpaHchopmaropa Ha BBICIINE
TapPMOHHMKH B MarHUTHOM TIOTOKE U HAMAarHUYUBAIOIIEM TOKe (TpaHC(hOPMATOPHI CO CXEMOU
coenuuenus Y/Y u A/Y).
2.Toku ¥ MOTOKHU HYJIEBOU MOCIEA0BaTEIbHOCTH B TpaHChopMaTope. CxeMbl 3aMEIeHUs] U UX
napaMeTpsl AJIs TOKOB HYJIEBOM IOCIIEN0BATENBHOCTH MPU PA3JINYHBIX CXEMAX COEINHEHUS
obmoTok TpExdazubix Tpanchopmatopos (Y/YO0 u A/YO0).
3.IIprunHbBI BOSHUKHOBEHHSI BPEMEHHBIX U IPOCTPAHCTBEHHBIX FTAPMOHUK B DJIEKTPUUYECKUX
MaIIMHAX ePEMEHHOro ToKa. BiusHIe BHICIINX TapMOHUK Ha paboTy 3JIEKTPUUECKUX MAIIHH.

Crioco6b1 00pHOBI ¢ BEICHIMMU TAPMOHUKAMH.
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4.TIpomecc mycKa M YCJIOBUS YCTOMYMBOW PabOTHl aCHHXPOHHOTO JIBUTAaTeNs. BiusiHue
BBICIIMX TAPMOHUK MarHUTHOT'O TIOJIS1 HA MPOLIECC ITyCKa aCHHXPOHHOTO JBUTATEIIA.
5.ACUHXPOHHbBIE M1 CHHXPOHHBIE MOMEHTBI BBICIIMX TAPMOHHUK MArHUTHOTO I10JIS B
ACMHXPOHHOM JIBUraTelIe.

6.ABTOHOMHBII ACHHXPOHHBIN T'€HEPATOP: MPUHIUI JAECHCTBUS, YCIOBUE CAMOBO30Y XK I€HUS,
pacyéT KOH/IEHCATOPOB BO30YKACHHUS.

7.ABTOHOMHBIN aCUHXPOHHBIN T'€HEepaTOp: NPUHLUII JEHCTBUS, BHEIIIHUE XapaKTEPUCTUKU IIPU
MU3MEHEHUU CKOPOCTH BpAlllCHHUs, XapaKTepa Harpy3Ku 1 EMKOCTH KOHJIEHCATOPOB
BO30YKJICHHSL.

8.PaboTta Tpéx(a3zHOro acHHXpOHHOTrO JBUraTells IpU 00pbIBe (ha3bl cTaTOpa B CXEMeE
COCIMHEHUS «3BE3/1a». U3MEHEHUE TOKA, MOIIHOCTH, CKOPOCTH, JHEPIreTUYECKHUX ITOKA3ATEIICH.
3amuTa IBUraTels.

9.Pabora Tpéx(ha3zHOro aCHHXpPOHHOTO JBHTATEINs B 0THO(Da3HOH ceT. CXeMbl TIOIKITIOUSHUS.
ITyck nBuratensa. COOTHOIIEHNE MEXy MOIIHOCTSIMU aCUHXPOHHOTI'O IBUraTelIs IIPHU €ro
pabote B Tpéxda3zHom u 0THOPAZHOM PEKIMAX.

10.HecummeTpuyHas Harpy3ka CHHXpOHHOTO reHeparopa. BiusiHue TokoB oOpaTHOH
[IOCJIEZI0BATEIbHOCTH Ha pabOTy CHHXPOHHOI'O F'e€HepaTopa.

Matepuanbl 1Jis1 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Kakumu SBICHHUSIMEA COTIPOBOXKIACTCSI HETIPABUIIBHOE COSTUHEHHE BHIBOJOB 0OMOTOK
ACMHXPOHHOTO JABUTaTens (oHa (daza «rmepeBepHyTay)?
OTBeTHI:
O ABUTATENb I'yIUT; O JBUTATENb TUI0OXO 3aMyCcKaeTcs,
0 HAOJFOTaeTCSl HECUMMETPHS TOKOB; 0 BCEMH SIBIICHUSIMU, YKa3aHHBIMU BBIIIIE.
BepHblii 0TBET: BceMHU SBICHUSMU, YKa3aHHBIMU BBIIIIE.
2.YacroTa HanpsHKCHUS MATAHUST aCHHXPOHHOTO JIBUTATEIISI HECKOJIBKO yBenndeHa. Kakum
00pa3oM MOKHO o0ecreuuTh paboTy aCHHXPOHHOT'O AIBUTATEINs B PEXKUME, OJIM3KOM K
HOMUHAJILHOMY?
OTBeTsI:
0 YMCHBIIIUTH HAPSHKEHUE TUTAHUS;
O YMEHBIIUTh MEXaHUYECKYIO Harpy3Ky Ha Baly;
0 YBEJIMYUTH MEXaHUIECKYIO HArPY3Ky Ha BaITY;
O yBENIUYUTH HAMPSKEHUE MTUTAHUS.
BepHblii OTBET: yBEIMUNTH HANPSDKEHUE TUTAHUS.
3.Hampsixenue, moaseA€HHOE K 0OMOTKE CTaTOpa aCHHXPOHHOTO JBUTATENS, YBEIUYHIOCH B 2
paza. Kak u3meHurcs Bpamaromumii MOMEHT?

OtBeTsI:
O yBeJIWYUTCS B 4 pasa; O yBEJIMYUTCS B 2 pa3a;
o yBenanuutes B 0,8 pasa; O HE U3MEHUTCSL.

BepHplii oTBeT: yBenuuuTcs B 4 pasa;
4.AcCUHXPOHHBII TeHepaTop ¢ BO3OYKICHUEM OT CETH:
OtBerTsI:
O HOTpeOJIsieT peakKTUBHYIO MOIIIHOCTb U3 CETH;
O OTJIaeT B CETh OOJIBIIYIO0 PEAKTUBHYIO MOIIHOCTB;
O B BO3OYXKJCHUHU OT CETU T€HEPaTOp HE HYKIAeTCsl.
BepHblii 0TBeT: O noTpedsieT peakTUBHYIO MOIIIHOCTh U3 CETH;

3. Komnerenuus/Muaukarop: 1/1-3nk-7 PazpabaTbiBaer ynpoliieHHbIe MOJIENN
AIIEKTPOMEXaHNYECKUX MTPeoOpazoBaTesel SHEPTUH U MPOTEKAIOIINUX B HUX MPOLIECCOB

Bonpocsl, 3aganus
1.DxcnepuMeHTanbHOE ONpeIeICHIE TapaMeTPOB CXEMbI 3aMeIlleHUs JI1 TOKOB HYJIEBON

noCJaCaA0BaTCIbHOCTHU TpaHC(bopMaTopa. BausHue KOHCTPYKIIMU MAaroHuToIrpoBoa
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TpaHchopMaTopa Ha CMEIIEHUE HYJIEBOM TOUKU IIPU HECUMMETPHUYHON Harpyske
(TpancopmaTop B cTampHOM Oake U 0e3 Oaka, TpEXCTepKHEBOM, OPOHEBOM M TPYMITIOBOM
TpaHchopMaTopsl).

2.CxemMa coeuHeHUs1 0OMOTOK TpaHchopmaropa mo cxeme «3uriary. [lpunuumn, Ha3HaueHue.
Komniencanmonnast o0MoTka Tpanchopmaropa.

3.9/1C B 00MOTKE IPH HECUHYCOUAATILHOM Pacpe/IeIEeHH MarHUTHOTO TOJISl B BO3AYIIIHOM
3a3ope. OOMOTOUHBIN KOAPPHUIUEHT [T BHICIINX TAPMOHUK.

4 .Brictne rapmoruku MJIC o6moTtok snektpuuecknx MamuH. MJIC tpéxdaznoit 0OMOTKH.
5.ACHHXPOHHBII FeHEePaTop B PeXKUME PadOTHI MAPAIIEIBHO C CEThI0 OECKOHEUHOM
MOIIHOCTH: MPUHIIMII JEHCTBUS, BEKTOPHAs U SHEpPreTuyecKas AuarpaMMbl. JlocTouHcTBa U
HEIOCTATKHU 0 CPAaBHEHHIO C CHHXPOHHBIM T€HEPATOPOM.

6.Pabota Tpéx(ha3zHOro aCHHXpOHHOTO JIBUraTelis P HAMIPSHKEHUH, OTIIMYHOM OT
HOMUHAJILHOTO.

7.Pabota Tpéx(ha3zHOro aCHHXpPOHHOT'O IBUraTelis MPH YacCTOTE, OTIIMYHOM OT HOMUHATBHOM.
8.PaboTta Tpéx(a3zHOro aCHHXPOHHOTO JBUTATEIIS IPU HECUMMETPHUH MUTAIOIIET0 HANIPSHKEHUS.
MeTo 1 CHMMETPUYHBIX COCTABIISIONINX.

9.PaboTa Tpéxda3zHOro aCHHXPOHHOTO JBUTATEIS IPU HECUMMETPUH COMIPOTUBIICHUH OOMOTOK
CTaToOpa, HECUMMETPUYHOM coelMHeHuH da3 0OMOTKHU CTaTopa.

10.PesxumMbl HECHMMETPHUYHBIX KOPOTKUX 3aMBIKAaHHH CHHXPOHHBIX T€HEPATOPOB.

Marepuaibl A1 IPOBEPKH OCTATOYHBIX 3HAHUM

1. HamaranuuBaromas cuiia 0OMOTOK MAlllMH IIEPEMEHHOr0 TOKa Ha JIBa MarHUTHBIX 3a30pa
paBHa

OTtBeThI:
oF=2wi; oF=w1i; oF=w1/2

Bepusriii otBet: F = wi;
2.CxonbxeHue S, % aCHHXpOHHOT'O JIBUTATEJIs [IPU YaCTOTE BPAIIEHUS MATHUTHOTO I10JIs
3000 06/mMuH u yactoTe BpameHus poropa 2940 o6/MuH:

OtBeTsI:
o 3; o 2; oS5; 02,2,

BepHsliii otBeT: 2
3.Kak u3aMeHuTCs MyCKOBOM MOMEHT ACHHXPOHHOTO JBUTATENS IIPU MTyCKe NMEePEKI0YEHUEM
«3B€3/1a - TPEYTOJIbHUK» 110 CPABHEHHUIO C MPSMBIM ITYCKOM:

OTBeThI:
O yMmeHbluTcs B 1,73 pasa; O yMeHbIIUTCS B 3 pasa; O yBennuutes B 1,73 paza; O
yBEJIUYUTCS B 3 pasa.

Bepublil oTBeT: ymeHbmTCs B 3 paza
4.CHuXeHMEe Ha4aJIbHOTO ITYCKOBOT'O TOKA B MUTAIOIIEH CETH MPU MYCKE MEPEKITI0UEHNEM
«3B€3/1a - TPEYTOJIbHUKY!

OTBeTHI:
oB3paza; 0OB1,73 pas;
0 9 pas; oBS -7 pas.

BepHplii oTBeT: B 3 pasza
II. Onucanue wikanvl oueHuBanus

Ouyenka: 5
Onucanue xapakmepucmuxu gvinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBisieTCs CTYIEHTY,
IIPaBWJIBHO BBIIOJIHUBILEMY ITPAKTUYECKOE 3aJaHUE, KOTOPBIH IMOKa3aJl IPU OTBETE HAa BOIPOCHI
HK3aMEHAllMOHHOTO OMieTa ¥ Ha JOTIOJHUTEIbHBIE BOTIPOCHI, UTO BIIaJ€ET MaTEpPUAIOM U3y4EeHHOU
JUCLUTUIMHBL, CBOOOTHO MPUMEHSIET CBOU 3HAHUS JUI1 OOBSICHEHUS Pa3IMUHBIX SBJICHUNA U peIIeHUs
3ajau.
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Oyenxa: 4

Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «XOPOILIO» BeIcTaBIS€TCS CTYAEHTY,

IMPaBHUJILHO BBIITOJHUBIICMY IMPAKTHUYCCKOC 3alaHMC U B OCHOBHOM IIPABUJIBHO OTBCTUBIICMY Ha
BOIIPOCHI 3K3aMCHAITMOHHOI'O ouiera u Ha JOIMOJIHUTECIIBHBIC BOIIPOCHI, HO JOIIYCTUBHIEMY IIPpU
9TOM HCIIPUHIUIINAJIBHBIC OIIHOKH.

Ouenxa: 3
Onucanue xapaxmepucmuxu gvtnoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIIACTCS CTYJEHTY, KOTOPBIA B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII
CYIIECTBEHHBIC U JIaXe IPyObIe OMUOKH, HO 3aTE€M HCIPABUII HX CaM, a TAKXKE HE BBITTOTHUIT
MIPaKTUYECKOE 3aJJaHie U3 K3aMEHAI[MOHHOTO OnieTa, HO JM00 HaMEeTUJI MPaBUIIbHBINA MYTh €ro
BBITIOJIHEHUSI, MO0 MO YKa3aHHUIO SK3aMEHATOPa PELIHII APYTYIO 33a-4y U3 TOTO K€ pasjierna
JTUCIUIIAHBI.

1I1. IIpaguna évicmasnenus umo2o80i OyeHKU no Kypcy

Ouenka omnpenensercs MO COBOKYIHOCTH pE3YJbTaTOB TEKYIIEr0 KOHTPOJSA YCIEBAEMOCTH
cootBeTcTBUU C [lonoxeHnem o 0amuibHO-peUTUHTOBOM cucteMe ais ctyaeHToB HUY «MOW»

B
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