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OINEHOYHBIE MATEPHAJIBI PA3

PABOTAJL:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn
Bnageney MeaHoB A.C.
Pa3zpaboTunk Waenmnbnatop R28e5C300d-IVanovAlS-37175ef6 A.C. UBanos
COI'JTACOBAHO:
. MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%]KOBOI[HTGHB w f CseneHva o snagensuye L3N M3K E.A.
00pa3oBaTCJIbHOU i) Branenel Ky3Hell0Ba E.A.
pOorpaMMel * MOl ¢ Naermbmraop  Re7bflad9-KuznetsovaYA-c9331bd Ky3nenona
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
w CseneHva o snagensuye L3N M3K
3aBeHyIOH-IHH o o “Smanad” Bnageneyu Kucenes M.I'.
BBINyCKAIOIeH Kaheapoun * MOl ¢ NaerTbnratop R572cad13-KiselevMG-137ee096 M.I'. Kucesnen




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-4 CnocoGeH mpruHUMAaTh y4acTHe B MPOCKTUPOBAHUH, aHAITM3UPOBATh
KOHKYPEHTOCTIOCOOHBIE BAPHAHTHI TEXHUUECKUX PEIICHUI U 00OCHOBHIBATh BHIOOP
1eJ1eCO00Pa3HBIX MPOEKTHBIX PEUICHHUH B COOTBETCTBUU C TPEOOBAHUAMU TEXHUYECKOTO 3aJaHUS
B 00J1aCTH JIEKTPUUYECKUX MALINH U alllapaToB
N JI-5 TlpumensieT npubinKeHHbIE METO/IBI pacueTa U BbI0Opa OCHOBHBIX 3JIEMEHTOB
IIEKTPUYECKUX MalIMH U alnapaTroB
N JI-7 Pa3zpabaTeiBaeT ynpoIIeHHbIE MOAEIH 3JIEKTPOMEXaHUUYECKUX TpeoOpazoBaTenen
SHEPrUM U MPOTEKAIOIINX B HUX IPOIIECCOB

N BKJIFOYACT:
MJISI TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH:

®opma peanuzaiuu: BeinonHeHue 3aqaHus
1. KM-1 Pacuet TOKOB Ipu HECUMMETPUIHOU Harpy3ke Tpanchopmaropos (KorrponsHas
pabora)
2. KM-2 Beicmue rapmonuku 3J]C 06MoTOK MaiuH nnepeMeHHoro Toka (KontposnbHas
pabora)

Dopma peanuzanuu: 3aniuTa 3aaaHUsA
1. KM-3 3amura nabopatopHoii paboTsl «MccnenoBanne HECHMMETPUIHON HArpy3Ku
Tp€xdaznoro Tpanchopmaropay (JlabopaTopHas padora)
2. KM-4 3amura nabopatopHoii paboTsl «MccnenoBanue Tpéx(ha3zHOro aCHHXPOHHOTO
JIBUTATENs] B HEHOMUHAIBHBIX peskumax» (JIaboparopnas padorta)

Popma peanuzanun: KoMnbroTepHOE 3a1aHne
1. KM-5 MoaenupoBaHue nepexoJHbIX NpoleccoB B TpaHchopmaropax (JIaboparopuas
paborta)
2. KM-6 UccnenoBanue nepexoaHbIX MPOLIECCOB B aCHHXPOHHOM aBuratesne (JlabopaTopHas
paborta)
3. KM-7 UccnenoBanue nepexoaHbIX MPOIECCOB B JBUTATENE MOCTOSHHOTO TOKA.
(ITporpammupoBanue (kox))

BPC aucuuniauHbl

8 cemectp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

Nupekc KM- | KM- | KM- | KM- | KM- | KM- | KM-

Pasnen nucuuniayHb KM- 1 2 3 4 5 6 7

Cpok KM: 4 6 8 10 12 13 14

HenoMuHaneHble pexxuMbl pabOThI
TpaHCPOPMATOPOB U AJIEKTPUUECKUX MAIIHH.




HenomuHanbHble peKUMBI PaOOTHI
TpaHc(hOPMATOPOB M EKTPHUUECKUX MAILUH.
VX BUIbI M IPUUMHBI BOSHUKHOBEHMSL.

HecummeTpuuHnas Harpyska TpancopMaTopoB.

KpuBasi ycTaHOBUBIIETOCS TOKA XOJIOCTOTO X0/1a
TpaHchopMaTopa Ipu ydeTe HACHIIEHHS U
rucrtepesnca. BiusiHue cXemMbl COSTUHEHUS
00MOTOK TpexdaszHoro Tpanchopmaropa Ha
BBICIIIME TAPMOHHKH B TIOTOKE H
HaMarHMYMBAIOIIEM TOKE.

Hecummerpuynas Harpyska TpancopMaTopoB.
MeTto CUMMETPUYHBIX COCTABIISIONIMNX.

Bricme BPEMCHHEIC U IIPOCTPAHCTBECHHBIC
TapMOHHUKH B MalIMHAX NCPEMCHHOI'O TOKA

[Tpr4yrHbBI BO3HUKHOBEHHUSI BPEMEHHBIX U
IPOCTPaHCTBEHHBIX TapMoHUK. DJ[C B 0OMOTKe
IPU CUHYCOUAAJIbHOM M HECUHYCOUIAIbHOM
pacnpenesieHnd MarHUTHOTO 10JIs1 B BO3/1YILIHOM
3a30pe.

VYayumenue ¢popmbl kpuord IJ]C. CriocoOsr
O60pbOBI C BHICHTUMHU TAPMOHUKAMHU.

Bricmme rapmonuku MJIC oomotok. MIC
Tpéxdaznor ooMoTkH. [IpsmoBpararomecs u
00paTHOBPAIIAOIINECS TOJIA.

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

Hpouecc IIyCKa aCUHXPOHHOTI'O ABUTATCJIA.
Binsane BeICIIIX MPOCTPAHCTBCHHBIX
TapMOHHUK MAroivuTHOTO IIOJIA Ha ITYCK U pa60Ty
ACUHXPOHHOI'O ABUTATCJIA.

PabGoTa acHHXpOHHOTO ABUTATENS B
HEHOMMHAJBHBIX M aBaAPUIHBIX peKHMax

['eneparopHbIiil pexxuM pabOThl ACUHXPOHHOM
MalIuHbI

PaboTa acHHXpOHHOTO TeHepaTopa MmapauieIbHO
C CETBhI0 0OJIBIION MOIITHOCTH.

ABTOHOMHBIN aCUHXPOHHBIN T€HEPATOP

HecummeTpuuHas Harpyska CHHXpPOHHBIX
TE€HEPATOPOB

HecnmMerpruHas Harpy3Kka CHHXPOHHBIX
TeHEPATOpPOB

[Tepexoanble mporecchl B TpaHchopmaropax u
AIIEKTPUYECKUX MaIINHAX, BUABI U
MaTEMaTHYECKOE OMMCAHUE MPOLIECCOB.

Buapl mepexoHbIX MPOIIECCOB B
TpaHchopMaToOpax U AEKTPUUECKUX MalTHHAX.
OO6bikHOBEHHbIE U depeHIanbHbIe
YPaBHEHHUS JUIsl MAaTEMaTUUYECKOIO ONMCAHUS
NEPEXO0JIHBIX MPOIECCOB.

[TepexoHbIe poIiecchl B TpaHcdhopmaropax




[TepexomHbIe MpoIECcCHl B TpaHChopMaTopax

Maremarudeckass MoJielb 0000IIEHHON
ANEKTPUYECKON MAIIMHbI

Maremarnueckas MOJieJIb 0000IEHHOM
ANEKTPUYECKON MAILIUHbI

Juddepenunanbapie ypaBHEHHUS
JIEKTPUIECKON MALIMHBI B Pa3INYHBIX
KOOp/MHATAaX.

HCpCXOI{HBIe IIPOoNHECChl B aCUHXPOHHBIX
MalIrMHax

HCpCXOI{HBIe IIPOoNHECChl B aCHHXPOHHBIX
MalIrMHax

HCpCXOI{HBIe IIPONECChl B CHHXPOHHBIX
MalIrMHax

Juddepennnansubpie ypaBHEHUS CHHXPOHHBIX
MaIliH

Y CcTOMYNBOCTD CUHXPOHHBIX MAalllMH

ITepexoaHble MPOLIECCH B MAIMHAX
ITIOCTOSIHHOT'O TOKA.

ITepexoaHble MPOLIECCH B MAIIMHAX
ITIOCTOSIHHOT'O TOKA.

Bec KM:

10

15

15

15

15

20

10

$O61mast yacte/J{j1st IPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-4 N J1-5r1k-4 [Ipumensier | 3HaTh: KM-1 PacueT TOKOB ipri HECUMMETPUYHOW HArpy3ke TpanchopmMaTopos
npUOIKEHHBIE METOJIbI | METO/Ibl MATEMAaTUYECKOTO (KontpomnbsHas padota)
pacuera u BbIOOpa | aHanmu3a u MojenupoBanus, | KM-2 Beicmue rapmonnku 9J[C 0OMOTOK MaIIvH MEPEMEHHOTO TOKA
OCHOBHBIX AJIIEMEHTOB | TEOPETUUYECKOTO U (KontpomnpHas padora)

QJICKTPUYCCKUX MAIIWMH U
alraparoB

OKCIICPUMCHTAJILHOT'O
HCCIIEI0BAHMSI ITEPEXOTHBIX
MIPOIECCOB B AJIEKTPUICCKUX
MallluHax 1
Tparcdopmaropax

METObl MATEMaTHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS
HECUMMETPUYHBIX PEKUMOB
PpabOThI ANEKTPUUYECKUX
MallliH ¥ TpaHc(hOopMaTopoB
YMers:

PaccuuThiBaTh MapameTpsl U
XapaKTEpUCTUKU
IEKTPUUECKUX MAILUH U
TpaHc(hopMaTopoB B
HEHOMUHAJIBHBIX U
HECUMMCTPUYCHBIX
pexumMax paboThl
PacCUUThIBATE PEIKUMBI
paboThI AITEKTPUUECKUX
MalIiH U TpaHCHOPMaATOpOB

KM-4 3ammra naboparopHoii padbotsl «MccnenoBanue TpéxdhasHOTro
ACMHXPOHHOTO JIBUTATEIS B HCHOMHHAIBHBIX pexkuMax» (JlabopaTopHast
pabora)

KM-5 MozenupoBaHHe IEPEXOIHBIX MPOILIECCOB B TpaHCHOpMaTOpax
(JTaboparopnas padoTta)

KM-6 MccnenoBanue nepexoJHbIX MPOIECCOB B ACHHXPOHHOM JIBUTaTEINe
(JTaGoparopnas padoTta)




U XapaKTEePU3YIOLIUE UX
napameTpbl
OTIPEACIISATh TPUUUHBI

HEHUCIPaBHOCTEM
AIEKTPUYECKUX MAIIUH U
TpaHchopmMaTopoB
[1K-4 U-7/nk4+  Pa3pabateiBaeT | 3HaTh: KM-3 3ammra naboparopHoii padboTsl «MccnenoBanne HECUMMETPUIHON
YIPOILIEHHBIE MOJIETIH | METOJIbl TEOPETUUECKOTO U Harpy3ku Tpéxdasznoro tpanchopmaropa» (Jlaboparopuas padota)
3JIEKTPOMEXAHNYECKHAX JKCIIEPUMEHTAIIBHOTO KM-7 WUccnenoBanre NepexoHbIX MPOLIECCOB B IBUTATENE OCTOSIHHOTO
npeoOpa3oBareyieli SHEPTHH | UCCIICTOBAHMS toka. (ITporpammupoBanue (ko))

U [OPOTCKAOIMNX B HHUX
IIpouecccoB

HECUMMETPUYHBIX PEKUMOB
PpaboThI ANMEKTPUIECKUX
MaIlliH ¥ TpaHCc(HOpMaTOpOB
YMeTs:

WCIIOJIH30BATh COBPEMEHHBIE
MPOrpaMMHBIE CPEICTBA JUIS
pacuera nepexoJHbIX
MPOLIECCOB B JIMHENHBIX U
HEJIMHEHHBIX DJIEKTPUIECKIX
Y MarHUTHBIX EMIX
INEKTPUYECKUX MAITUH U
TpaHchopMaTopoB




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

®opmbl peaausannu: BeinonHenue 3a1anus

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBeaeHusi KOHTPOJBLHOrO Meponpusitusi: CTyneHThl BbIIAETCA 3aJada IIo
HAXO0XJICHHI0O TOKOB B 0OMOTKax TpaHchopmaropa MpH 3aJaHHbIX JIMHEHHBIX TOKaX BO TOPUYHOMN
LeNu B HECUMMETpUYHOM pexume. CTyneHT pemaer 3agadyy U caa€r e€ Ha IpPOBEPKY
[pernoaaBaTeto

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.Paccuntarh TOKM NEpBUYHON ceTU TpaHC(HOpPMATOpa U ONPENEIUTh CMELICHUE HYJIEBON
Me TOYKH 3BE3/IbI (Pa3HBIX HAMPSHKEHUN B IIEPBHYHON OOMOTKE (IIs1 COSIMHEHUST OOMOTOK I10
Th: CXEME «3BE3/1a).
Pa 3ajaTh JUHEWHBIC TOKM BTOPUYHOM 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 — HOMMHAJIBHBIA TOK BTOPUYHOM IIEMU TpaHCPopMaTopa, n — HOMEp BapuaHTa 110
Th JKYpHAITY.
na OcHOBHBIE JaHHBIE TpeX(a3HBIX TBYXOOMOTOUHBIX TPAHC(HOPMATOPOB C €CTECTBEHHBIM
pa MAacCJISTHBIM OXJIaXieHHueM ¢ amfoMiuHUEBBIME (Ne 1—18) u megabiMu (Ne 19—32) oOMoTkaMu
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Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90

Onucanue xapaxmepucmukuy 6bINOJIHEHUs 3HAHUA: 3aTUCaH IPABUIBHBIN OTBET, pEIICHUE 3a/1a4n
BEPHOE U BBIOPAH pallMOHAIbHBIN MyTh pelIeHus. 3anucaH NpaBUIbHBIA OTBET, PeLICHUE 3aaul

BEpPHOE, HO €CTh OJIMH HeJI0YeT (Herpyobie apudpMeTHIeCKHe OMMMOKH, OTCYTCTBHE MOSCHEHHUH K

BBOJIMMBIM 0003HAUEHHSIM, UCTIONIb3YEMBIM (OPMYJIaM U 3aKOHaM, OTCYTCTBHE 00OCHOBaHUMN
NPUMEHIUMOCTH UCTIONIB3YEMBIX 3aKOHOB, OTCYTCTBHE Ha PUCYHKE K PEIICHHUIO UCTIOIh3yEMBIX TIPH
peLIeHUH 33a]]auu BEJIMYMH, OTCYTCTBHE Pa3MEPHOCTH PE3yNbTaTa).

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 6blNOJHeHUs 3HaHus: 3a1aqa pelieHa B OCHOBHOM BEpHO, HO ObLIO
JIOMYIIEHO HECKOJIBKO HErpyObIX OMIMOOK (OTCYTCTBHE PUCYHKA, TOSCHSIIOIIETO PEIICHUE 3a/1a4H,
rpyObIe apuMETHUECKUE OINOKH, HCKAKAIOIIHUE CMBICI MTOJYYEHHOTO OTBETA, HEBEPHBIC €MHUIIBI
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HU3MCPCHUSA UCIIOJIB3YCMbIX BCIIMUUH, OTCYTCTBHUC OTBCTA B 06H_ICM BUIC (peLHCHI/Ie 3ala4yu Cpasy €
HCIIOJB30BaHHUEM 3aJJaHHBIX YHCIIOBBIX 3HAYCHHI BCJ'II/I‘II/IH), OTCYTCTBHUEC YHCJIICHHOI'O OTBETA IIPU
MOJIY4CHHOM OTBCTC B O6IJ_I€M BUIC (GCJII/I B YCJIOBHHU 3aJaHbl YUCJIOBBIC 3Ha‘I€HI/ISI), OTCYTCTBUC
3aIllMCHU UCITOJIb3YEMOI'0O 3aKOHA B O6H.[CM leme).

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuku 6bIN0IHeHUs 3HanuA: 3ajada peleHa B OCHOBHOM BEpHO, HO ObLIa
JOMYIIeHA OJTHA WJIH JIBE OIIMOKH, IPUBEIIINE K HEPABHIILHOMY OTBETY.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus sHanus: B 3aade mojrydeH HeBEpHBIA OTBET, CBA3AHHBIN
C TpyOBIMH OIIMOKAMHU, OTPAKAIOIIMMHU HEMOHUMAaHUE CTYJICHTOM M3y4aeMOro pasjiena, Win
3aIHCAHO «JIaHO» JUIS JAaHHOW 3a/1auM U (WJIM) IPUBEJICHHBIC 3aIIMCH HE OTHOCATCS K PEIICHUIO
JTAHHOU 3a1a4, WIA PEIICHUE 3a1a4u OTCYTCTBYET IMOJTHOCTBIO.

KM-2. KM-2 Boiciuue rapmonnku J/IC 00MOTOK MallIMH IePeMEeHHOTr0 TOKA

®opmbl peanu3anuu: BeirnonHeHe 3a1aHus

Tun KoHTPOABLHOT0 MeponpusitTus: KonrponsHas padora

Bec koutposabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeaeHnss KOHTPOJIbHOTO MeponpusiTusi: CTyACHTHI BBIIAETCS 3aa49a 10 pacyery
OJC, HaBenéHHBIX B OOMOTKE cTaTOopa OJJIEKTPUYECKOM MAIIMHBI OT BBICIIUX TapMOHHK
MarHuTHOTO Toyst. CTyIeHT pemaer 3aady U cIacT e€ Ha IpOBEPKY MPENoaaBaTeo.

Kparkoe cogepxkanue 3agjaHus:
Jns Tpéxdasznoro acuHXxpoHHOTO ABUraTens onpenenuts IJ]C, HaBoauMble B 01HOM (aze
00OMOTKH cTaTopa n-ii rapMOHUKOW MarHUTHOTO 1moutst (st n = 5,7,11).
Onpenenuts DJ1C, HaBeAEHHYIO B 0OMOTKE POTOpa OCHOBHOM rapMOHUKOM MPU HEMOJBUKHOM
poTope, Ipy MOMUHAIBHONW 4acTOTE BPALEHHs U ITPH YaCTOTE BPAILEHUs, PABHOM IOJIOBHHE
HOMHUHAJIBHOM.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

YMeTb:  ompenensaTrb  IPUYHMHBI 1.JIns TpéxdazHOro aCHHXPOHHOTO JIBUTATENs

HEUCIIPAaBHOCTEH  DIIEKTPUYECKUX onpenenuts IJC, HaBogMMBbIE B 01HOM (haze 0OMOTKH

MaIIMH U TpaHc(hopMaTopoB cTaTopa n-il rapMOHMKON MarHUTHOTO moJis (s n =
5,7,11).

Omnpenenuts DJIC, HaBenEHHYIO B 0OMOTKE poTOpa
OCHOBHO TapMOHUKOH MPHU HEMOBUKHOM POTOPE, IPU
MMOMUHATEHOM YacTOTE BPAIICHUS U TIPU 9aCTOTE
BpaIlleHUs, PABHOW TTOJIOBUHE HOMUHAIIBHOM.
Homunanesuble qannbsie gsurareis: P2 = 10 kBT,
Uln = 220/380 B, naom = 85%, cospuom = 0,82,
nuoM = 1420 o6/muH, f1=50 I

Hannsie potopa: U2 =160 B, 12 = 40 A.
OOmoTouHbIe 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 npuHATH
paBHbIMH ®M1 /v .

Jl1st 5TOrO Cneayer onpeneauTh aMIIUTy 1y [IEPBOU
TapMOHHMKH MarHUTHOTO nmotoka dml, mpenebperas
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MaJieHUeM HaIpsDKEHUS Ha TIOJTHOM COTPOTUBIIEHUU
0OMOTKH CTaTopa.

2. JIns TpéxdazHoro aCHHXPOHHOIO JBUTATENS
onpenenuts IJC, HaBogMMBIE B 01HOM (haze 0OMOTKH
cTaTopa n-il rapMOHUKOI MarHUTHOTO MoJis (s h =
5,7,11).

Omnpenenuts DJIC, HaBenAEHHYIO B 0OMOTKE pOTOpa
OCHOBHOW FapMOHMKOM IIPHU HETIOJBUKHOM POTOPE, IIPU
MMOMHUHAJIBHOM YacTOTE BpAllEHHUS U IPU YaCTOTE
BpAILICHUS, PABHOMW IMOJIOBUHE HOMUHAJILHOM.
Homunanwuele nannbsle npurareis: P2y = 10 kBT,
Ulna =500 B (Y), naom = 85%, cosprom = 0,82,
nuoMm = 1420 o06/muH, f1=50 I'1.

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

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

w2 = 48.

AMIUIUTYABI BBICIIUX TAPMOHUK MOTOKa OMV NPUHATH
paBHbIMH ®M1 /v .

J151g 3TOTO CeNyeT ONpeNeuTh aMIUTUTYAY epBOH
rapMOHHUKH MarHuTHOro notoka dml, mpenedbperas
MaJieHUeM HaMpsDKEHUS Ha TIOJTHOM COTPOTUBIICHUU
0OMOTKH cTaTopa.

3. s Tpé€x(a3sHOro aCHHXPOHHOTO ABUTATEIS
onpenenuts DJC, HaBogMMBIE B O1HOM (haze 0OMOTKH
cTaTopa n-il rapMOHUKOI MarHUTHOTO MOoJs (A7 =
5,7,11).

Omnpenenuts D/1C, HaBeEHHYIO B 0OMOTKE poTopa
OCHOBHOW FapMOHMKOM IPH HETIOJBUKHOM POTOPE, IIPU
MMOMHUHAJIBLHOM YaCcTOTE BPAILIEHUs U IPU 4acTOTE
BpAILICHUS, PABHOW MMOJJOBUHE HOMUHAJIBLHOM.
HomunanwHele nannsle npurareins: P2y = 13 kBT,
Ulwn = 220/380 B, nuom = 86%, cospuom = 0,82,
nHoM = 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 MOTOKa @MV NPUHATH
paBHBIMH ®M1 /v .

Jly1g 3TOTO CenyeT ONpeaeuTh aMIUIUTYAy epBOi
rapMOHUKH MarHUTHOTo notoka ®ml, npenebperas
MaJIeHUEeM HaIpsDKEHUS Ha TIOJTHOM COTPOTUBIIEHUU
0OMOTKH CTaTopa.

4. JIns Tp€x¢azHOro aCHHXPOHHOTO JIBUTATES
omnpenenuts IJC, HaBogUMBIE B 01HOM (haze 0OMOTKH
cTaTtopa n-il rapMOHUKON MarHUTHOTO o (A1 n =

57,11).
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Omnpenenuts DJIC, HaBenEHHYIO B 0OMOTKE poTOpa
OCHOBHOW IapMOHMKOM IIPU HETIOJBUKHOM POTOpE, IIPU
MTOMUHAJILHOM YaCcTOTE BPAIICHHSI M IPU YacTOTE
BpAILICHUS, PAaBHOW IMOJIOBUHE HOMUHAJILHOM.
HomunanwHele nannbele npurareis: P2a = 13 kBT,
Ulna =500 B (Y), naom = 86%, cospurom = 0,82,
nuoMm = 1420 o06/muH, f1=50 I'1.

Hannsie potopa: U2 =198 B, 12 = 46 A.
OO6moTouHbIe naHHbIe cTaTopa: Z1 = 36, wl = 114,
yl=1-8.

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

AMIUTATY/IBI BBICIIMX FAPMOHUK TOTOKa DMV npuHsITH
paBabiMH PM1 /v .

J1st aTOTO CheAyeT OnpeeTuTh aMILTUTY 1y TIEPBOM
TapMOHHMKHU MarHuTHOro notoka ®ml, npenedperas
TaJIEHUEM HaIpPsDKEHUS Ha TTOJTHOM COMPOTUBIICHUM
0OMOTKH cTaTopa.

5. st Tpéxha3zHOro aCHHXPOHHOTO JIBUTATEIIS
onpenenuts DJC, HaBogMMEBIE B 0THOM (haze 0OMOTKH
cTaTopa n-il rapMOHUKOI MarHUTHOTO oS (A1 h =
5,7,11).

Omnpenenuts DJIC, HaBeAEHHYIO B 0OMOTKE poTOpa
OCHOBHOW FapMOHMKOM IIPHU HETIOJBUKHOM POTOPE, IIPU
[IOMUHAJILHOM YacTOTE BPAILEHUs U IIPU YacTOTE
BpAILICHUS, PAaBHOMW IMOJJIOBUHE HOMUHAJIbHOM.
HomunanwHele nannsle npurarens: P2u = 7,5 kBT,
Uln = 220/380 B, naom = 84%, cospuom = 0,82,
naoM = 960 06/muH, f1=50 I'.

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

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

w2 = 60.

AMIUTUTY/BI BBICIIMX TAPMOHHK ITOTOKa @MV MPUHATH
paBHbIME DML /v .

J171s1 3TOTO CieyeT ONMpeaeNITh aMILTUTY Ty TIEPBOM
TrapMOHUKH MarHUTHOro notoka ®ml, npenebperas
Ma/ICHUEM HaNPsDKEHHsSI Ha TIOJTHOM COTIPOTHBIICHUT
0OMOTKH CTaTopa.

6./1ms1 Tpéx(pazHOTO ACHHXPOHHOTO ABUTATEIIS
omnpenenuts IJC, HaBogUMBIE B 01HOM (haze 0OMOTKH
cTaTtopa n-il rapMOHUKOI MarHUTHOTO MmoJis (s n =
5,7,11).

Omnpenenuts DJIC, HaBeAEHHYIO B 0OMOTKE poTOpa
OCHOBHOM rapMOHMKOH TPHU HETIOJIBUKHOM POTOpE, MPH
MMOMHUHAIBHOW YacTOTE BPALICHHUS U TPH YacTOTE
BpaIllEHHsI, PABHOH MMOJIOBUHE HOMUHAIBHOM.
HomunansHble nanuele npurarens: P2u = 7,5 kBT,
Uln =500 B (Y), naom = 84%, cospuom = 0,82,
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naoM = 960 06/muH, f1=50 I'11.

Hannsie potopa: U2 =140 B, 12 = 35 A.
OO6moTouHbIe naHHble cTaTopa: Z1 = 54, wl = 216,
yl=1-8.

OO6mMoTOYHBIC TaHHBIE poTopa: Z2 = 36, y2 = 1-6,
w2 = 60.

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

J1st aTOTO CheAyeT onpeeuTh aMILTUTY 1y epBOM
rapMOHHMKH MarHUTHOTO nmotoka dml, mpeHedperas
TaJIeHUEM HaIpsDKEHUS Ha TTOJTHOM COMPOTUBIICHUH
00OMOTKH cTaTopa.

7.Jnst Tpé€x(ha3HOrO0 ACHHXPOHHOTO JABUTATEIIS
onpenenuts JJ]C, HaBoaUMBIE B 0THOHU (ha3e OOMOTKH
cTaTopa n-il TApMOHMKON MarHMUTHOTO MOJS (7151 N =
5,7,11).

Omnpenenuts D/IC, HaBenEHHYIO B 0OMOTKE poTOpa
OCHOBHOW FapMOHMKOM NP HETIOJBUKHOM POTOPE, IIPU
MOMHHAJIBLHON YaCTOTE BpaIEHUs U TIPU YaCTOTE
BpAILICHUS, PAaBHOMW IMOJJOBUHE HOMUHAJIbHOM.
Homunansuele nannsle npurareis: P2y = 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.
OO6mMoTouHBIe naHHbIe cTaTopa: Z1 = 54, wl = 126,
yl=1-8.

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

w2 = 60.

AMIUTUTYBI BBICITUX TAPMOHUK TOTOKa OMV IPUHATH
paBHbIME DML/ V.

J171s1 5TOTO CIeMyeT ONpeeNuTh AMIUTUTY Ty IEpPBOI
TapMOHHMKH MarHuTHOTro notoka ®ml, npenedperas
MaICHUEM HaNPSOKEHHsSI Ha TIOJTHOM COTIPOTHUBIICHUT
0OMOTKH cTaTopa.

8. st Tpéxa3zHOro aCHHXPOHHOTO JIBUTATEIS
onpenenuts IJC, HaBogMMBbIE B 01HOM (haze 0OMOTKH
cTatopa n-il rapMOHUKON MarHUTHOTO moJis (s n =
5,7,11).

Ompenenuts DJIC, HaBenEHHYIO B 0OMOTKE poTOpa
OCHOBHOM rapMOHMKOH TPHU HETIOJIBUKHOM POTOpE, MPH
MMOMHHAIBHOW YacTOTE BPALICHHUS U TPH YacTOTE
BpAIlleHUs, PABHOW TTOJIOBUHE HOMUHAIILHOM.
Homunansueie qannsie asurareis: P2 = 10 kBT,
Ulna =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.

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

w2 = 60.
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AMIUTUTYABI BBICITUX TAPMOHUK MOTOKa OMV PUHATH
paBabiMH PM1 /v .

J1Jis 5TOTO CeNyeT ONPESIUTh aMIUTHTYLY TIEPBOM
rapMOHHMKH MarHUTHOTO nmotoka dml, mpenedperas
MaJCHAEM HAMPSDKCHUS HA TIOJTHOM COTPOTHUBIICHUU
0OMOTKH cTaTopa.

9.yt Tpé€x(ha3HOrO0 ACHHXPOHHOTO JABUTATEIIS
onpenenuts JJ]C, HaBoauMBIE B 0THOU (ha3ze OOMOTKH
cTaTopa n-il TApMOHUKON MarHMUTHOTO MO (715 n =
5,7,11).

Omnpenenuts DJIC, HaBeAEHHYIO B 00OMOTKE poTOpa
OCHOBHOM FapMOHHMKOU MPH HETIOJIBHYKHOM POTOpE, TIPH
MMOMUHAIILHOM YaCTOTE BPAIIEHUS U IPU YaCTOTE
BpaIleHUsI, PABHOU MOJOBUHE HOMUHAIBHOM.
HomunansHele manuele npurareis: P2u = 5,5 kBT,
Uln = 220/380 B, naom = 82%, cosprom = 0,72,
naoM = 710 06/muH, f1=50 I'1.

Hannsie potopa: U2 = 115 B, 12 = 32 A.
OO6mMoTouHBIe naHHbBIe cTaTopa: Z1 = 56, wl = 190,
yl=1-7.

OO6MoTOYHBIC TaHHBIE poTopa: Z2 = 36, y2 = 1-5,

w2 = 60.

AMIUTUTYABI BBICIIUX TAPMOHUK TOTOKa OMV IPUHSATH
paBabiMH PM1 /v .

JUi1s1 3TOTO CieyeT ONpeaesnTh aMILTUTY Ly TEPBOM
TapMOHHMKH MarHuTHOTo notoka ®m1l, npenedperas
MaJCHAEM HAIPSDKCHUS Ha TIOJTHOM COTPOTHBIICHUT
0OMOTKH cTaTopa.

10. st Tpéxda3zHOr0 aCHHXPOHHOTO JIBUTATEIIS
onpeaenuts 3/1C, HaBogUMBbIE B OJTHOM (aze 0OMOTKHU
cTaTopa n-il rapMOHMKON MarHUTHOTO moJis (s n =
5,7,11).

Ompenenuts DJIC, HaBenEHHYIO B 0OMOTKE poTOpa
OCHOBHO TapMOHUKO MPU HEMOBUKHOM POTOPE, IPU
MTOMUHAITEHOM YacTOTE BPAIEHUS U IPU YaCTOTE
BpallleHUs, PABHOW TTOJIOBUHE HOMUHAIIBHOM.
HomunansHrele nannele npurareis: P2 = 5,5 kB,
Uln =500 B (Y), naom = 82%, cospuom = 0,72,
nuaoM = 710 06/mumn, f1=50 I'm.

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

OOMoTtouHbIe qaHHBIe poTopa: Z2 = 36, y2 = 1-5,

w2 = 60.

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

Jl1st 5TOrO Cneayer OonpeneauTh aMIIUTy 1y [IEPBOU
rapMOHHMKH MarHUTHOTO motoka dml, mpenedperas
1aJICHUEM HANPSDKEHUS HA MIOJIHOM CONPOTUBIICHUU
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| 0OMOTKH CTaTopa.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuku 8blnoJIHe s 3HaHus: 3aIMCaH MPaBUIbHBIA OTBET, PEIICHUE 3a1a91
BEpPHOE U BBIOpPAH pallMOHATIBHBINA yTh PEIICHUS. 3alucaH MPaBUIbHBIA OTBET, PEUICHHUE 3a/1a9l
BEPHOE, HO €CTh OJMH He0ueT (HerpyOble apuMeTHIECKHEe OMTMOKHU, OTCYTCTBUE TOSCHEHUH K
BBOJMMBIM 0003HAYCHHSIM, UCIIOJIb3yeMbIM (pOpMysiaM 1 3aKOHAM, OTCYTCTBHE 0OOCHOBaHUI
IPUMEHUMOCTH HCITOJIb3YEMbIX 3aKOHOB, OTCYTCTBHE Ha PUCYHKE K PEIICHUIO UCIIOIb3YEMBIX IPH
pEIICHNH 33a]]a4i BEJTUYHH, OTCYTCTBHE PA3MEPHOCTH PE3yiIbTaTa).

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80

Onucanue xapaxmepucmuxu binoJIHeHUs 3Hanus: 3a1ava peleHa B OCHOBHOM BEPHO, HO ObLIO

JOITYIIIEHO HECKOJILKO HErpyOBIX OMMOOK (OTCYTCTBHE PUCYHKA, TIOSICHSIFOIIETO PEIICHUE 3a]a4H,
rpyObie apu(METHUECKUE OIMOKH, NCKAKAIOIIUE CMBICI MOJIYYSHHOTO OTBETA, HEBEPHBIC CIIUHUIIBI

WU3MEPEHUS MCIIOIb3yEeMbIX BEJTUYHH, OTCYTCTBHE OTBETA B 00IIIeM BHUJIE (pPEIICHUE 3a7a9i Cpasy C
UCTIOJIb30BAHUEM 3aJIJaHHBIX YHCIIOBBIX 3HAUCHHUI BEIIMYMH), OTCYTCTBHE YHCICHHOTO OTBETA MPU

MOJTyYEHHOM OTBETE B 00IIIEeM BU/IE (€CITM B YCIIOBHH 33JIaHBI YMCIIOBBIC 3HAUCHUS ), OTCYTCTBUE

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

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmukuy 6blN0IHeHUs 3Hanus: 3aaada pereHa B OCHOBHOM BEpHO, HO ObLIa
JOMYIICHA OJTHA WJIHM JIBE OIIMOKH, IPUBEIIINE K HEPABHUIILHOMY OTBETY.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoIHeHus sHanus: B 3amade moiydeH HeBepHbIA OTBET, CBA3AHHBIIN
C TpyOBIMH OIIMOKAMH, OTPAKAIOIIUMHU HETIOHUMAaHUE CTYJICHTOM M3y4aeMoro pasJiena, Win
3aMMCaHo «IaHO» [T TAaHHOM 3a/1a4uu U (WJIK) TPUBEIECHHBIC 3alUCH HE OTHOCATCS K PEIICHUIO
JTAHHOUW 3a1a4, WIH PEIICHUE 3aa9l OTCYTCTBYET MOJTHOCTHIO.

KM-3. KM-3 3amura 1adoparopHoii padorsl «McciienoBanue HecMMMeTPUYHOM
HArpy3ku Tpéxdasnoro rpancgopmaropar»

®opMbl peanu3anuu: 3alinTa 3a1aHUs

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopras padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IMpoueaypa mnpoBeaeHHs KOHTPOJIbHOIO MepompusiTus: 3amuTa OT4éTa 1Mo JIabopaTOpHOU
pabore. [IpoBepsieTcs kauecTBO U MOJTHOTA OTUETA, CTYACHTY 33JJa0TCs JOMOJHUTEIbHBIE BOIPOCHI

Kpatkoe cogepxxanue 3agaHusi:
1. Jnst cxem coequrenus oomotok Y/Vu-0O, V/[I/Yu-11-0, I/Yu-11, Y/Zu-11 npu
onHodazHoil u nByx(da3Hol Harpy3kax (Y/ZH-11 — BbINONHAETCS O YKa3aHUIO
IpernoJiaBaTess):
a) OTIPE/ICTUTh PACYETHBIM ITyTEM U CPAaBHUTH C ONBITHBIMH JAHHBIMU TICPBUYHBIC JTHHEHHBIC U
(a3HbIe TOKHU;
0) U3MepUTH BTOPUYHBIE JIMHEHHBIE U (a3HbIe HAMIPSHKEHHUS.
2. ONBITHBIM ITYTEM OTIPENIEIUTh COMIPOTUBIICHHE ZOI CXEMBbI 3aMEIICHHS /Il TOKOB HYJIEBOM
MOCJIEI0BATEIFHOCTH TpaHC(hOpMaTOpa, HMEIOIIIEro CXeMy coequHeHus ooMoTok Y/YH-0.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

‘ 3HaTh: METOJABl TEOPETHUECKOTO U ‘ 1.IlpuBenuTe npuMepsl HECHMMETPUYHON HArpy3Ku
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AKCIEPUMEHTATHHOTO TpaHc(hOPMATOPOB.

UCCJICIOBAHNUS  HECUMMETPUYHBIX 2.K yemy npuBOIUT HECUMMETPUYHAS Harpy3Ka
PEKUMOB PAOOTHI DIIEKTPUUECKHUX Tpancopmaropos?
MaIlliH 1 TpaHc(hopMaTopoB 3.K kakuM HEnpUATHBIM MIOCJIEICTBUAM B SKCIUTyaTalluH

MIPUBOJIUT HECUMMETPHS (Pa3HbIX HAIPSKEHUI?

4.B xakux cilydasx Ipyu HECUMMETPUYHON HarpysKe
MOSIBJIAETCS TOK HYJIEBOM MOCIEA0BATEIIBHOCTH?

5.I1o KaKuM IyTSAM 3aMBIKAIOTCS UHIYKIIMOHHBIE JIMHUU
IIOTOKA HYJIEBOM ITOCJIEI0BATEILHOCTH B
TPEXCTEPIKHEBOM TpaHCHOpPMATOPE, B TPYITIOBOM
Tpancdopmarope?

6.KakxoBo BIHsSHHE 0OMOTKHU, COCIMHECHHON B
TPEYrOJIbHUK Ha CMEUICHUE HYJIEBOW TOUYKH 3BE3/Ibl
(ha3HBIX HAMPSDKCHUH U3 IIEHTPA TSHKECTH TPEYroJIbHUKA
JIMHEHHBIX HAIIPSAKECHUM?

7.00bsCHHUTE OIpeIeIICHNE U3 OIbITA 1. 2
CONPOTHUBIICHUS HYJIEBOU MOCIEA0BATEIBHOCTU
TpaHncgopmaropa?

8.B kakux cinyyasx TOK HYJI€BOU MOCJIEI0BATEILHOCTH,
MPOTEKAIOIINN IO BTOPUYHOU OOMOTKE, SIBIISIETCS
HaMarHWYUBAIOIIUM TOKOM, CO3/JAIOIIUM MarHUTHBIN
MIOTOK HYJIEBOM MOCJIEIOBATEILHOCTH?

Onucanne MKAJbI OIICHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABISETCS
€CIIH 3a/1aHue NMPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanernus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-4. KM-4 3amuTa ja6opaTopHoii padorsl «HUccinenoBanue TpéxgasHoro
ACHHXPOHHOIO ABUIaTe/s B HCHOMHHAJIBHBIX PEKHMAaX»

®opMmbl peanu3anmu: 3alnTa 3a1aHUsI

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOBbHOrO Meponpustusi B BPC: 15

IIpoueaypa mnpoBeaeHHsi KOHTPOJIbHOIO MepPONMpHUATHA: 3amuTa OT4€Ta MO JIAOOPaTOPHOU
pabore. [IpoBepsiercs ka4ecTBO U MOJTHOTA OTUETA, CTYACHTY 33JJal0TCA JOMOJHUTEIbHBIE BOIPOCHI

KpaTKOE CoA€CpKaHME 3alaHUA:
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HccnenoBath Tpéxda3Hblii aCHHXPOHHBIN ABUraTeNb MPU paboTe ¢ HCHOMHHAIBHBIM
MUATAIOIIUM HAMPsDKEHUEM, TIpU oOphIBE (asbl cTaTopa, Ipu 00phIBe (ha3bl poTopa.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: pacCUuThIBaTh PEKUMBI 1.IlocTpoiiTe MEXaHUUECKYIO XapaKTEPUCTUKY
palboThl 3NEKTPUUECKUX MAIUH U ACHUHXPOHHOT0 3JIEKTPOJABUTaTelIs IpU 00pbIBE (ha3bl
TpaHc(opmaTopos U poropa

XapaKTEepU3YIOLIME UX IapaMeTpPhl 2.ITocTpoiTe MEXaHUYECKYIO XapaKTEPUCTUKY

ACUHXPOHHOTI'O AJIEKTPOJIBUTATENS IPU MUTAHUHU
MTOBBIIICHHBIM HAIPSHKEHUEM

3.IlocTpoiiTe MEXaHMUECKYIO XapaKTEPUCTUKY
ACUHXPOHHOTO AJICKTPOJIBUTATES TP MU TAHUH
MMOHMKEHHBIM HaNpPsHKEHHEM

4. PaccuuraiiTe, Kak U3MEHHUTCSI TOK CTaTopa
01HO(A3HOTO JIBUTATEIIS [0 CPABHEHUIO C TPEXPa3HBIM
MIpY OJMHAKOBOM MOMEHTE Harpy3Ku Ia Bally
5.Paccunraiite 3J]C KaKkoi 4aCTOTHI HABOJAUTCS TOKOM
00paTHO# MOCIeIOBATEIIPHOCTH B OOMOTKE POTOpa
6.IlocTpoiiTe MEXaHMUECKYIO XapaKTEPUCTUKY
ACMHXPOHHOTO 3JICKTPOJBUTATENS TIpU 00pBIBE (has3hl
cTaTopa

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITI
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIN 33JIaHUE BBIITOJIHEHO HEBEPHO MJIU MPEUMYILECTBEHHO HE BBINIOJIHEHO

KM-5. KM-5 MopaeanpoBaHue nepexoJHbiX NpoueccoB B TpaHchopMaTopax

®opmbl peanusanun: KomnbroTepHoe 3a1aHue

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeieHHs] KOHTPOJIBLHOI0 MepoNpuUATHA: BrinonHenue u 3ammra 1adopaTopHoOn
pabots! "HccnenoBanne nmepexoHbIX MPOIeccoB B TpanchopmaTtope”

Kpartkoe cogep:xkanue 3a1aHuA:
[TpoBecTn MoaenMMpOBaHKE MEPEXOIHBIX IPOIIECCOB B TpaHChOpMATOpe

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:
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3HaTh: METOJBl MaTeMaTHYECKOTO
aHanm3a U MO/JICIIUPOBAHUS
HECHUMMETPUYHBIX PEKIMOB
paboThl JIEKTPUYECKUX MAIIUH U
TpaHchopmaTopos

1.Kak HacplllieHne MarHUTOMPOBOAA BIMSIET Ha PopMy
TOKa IPH BKIIOYEHUH TpaHchopMaTopa Ha XOJIOCTOM
xony?

2.1Ipu Kakux ycIOBHSX U MOYeMY Ipu BHe3anHoM K3
TpaHcopmaropa B ero 00OMOTKE BO3HUKAET
anepruoNYecKas COCTaBISAOIas?

3HaTh: METOJAbI MATEMATHYCCKOI'O

aHalIn3a u MOZACIINPOBAHUA,
TEOPETUUECKOT'O u
SKCIICPUMCHTAJIIBHOT'O

HCCICI0BaHUA MEPEXOOHBIX
mponeccoB B SJICKTPHUYICCKUX

MaIlIMHAaX ¥ TpaHcpopmaTopax

1.B uém 0cOOEHHOCTh BKIIIOUEHUS B CETh
HEHarpykeHHoro Tpancopmatopa? Kak Bus
MIEPEXOIHOTO MpoIlecca 3aBUCUT OT MOMEHTA
BKJIFOUEHUS?

2.0t yero 3aBUCHUT BeJIMYMHA yJapHOro Toka K3
TpaHncgopmaropa?

3.Kak BenuurHa yctaHoBuBIIerocs Toka K3
TpaHcopmaropa cBsizaHa ¢ BeIMYMHON HanpspkeHus K3?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus s3adanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Hudienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJjaHUE PEUMYILIECTBEHHO BBIIIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-6. KM-6 UcciienoBanue nepexoaHbIX NPOLECCOB B ACHHXPOHHOM JIBHTaTeJIe

®opmbl peasusanun: KomnsroTepHoe 3a1anue

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeieHHsi KOHTPOJIBLHOI0 MeponpusATHs: BrinmonHenue u 3ammra 1adopaTopHoOn

paboTsl

KpaTkoe cogep:kanune 3a1aHus:

Monenuposanue Ha [1K nuddepennmanbHbIx ypaBHEHUN aCHHXPOHHOTO IBUTATEIS C
KOPOTKO3aMKHYTBIM POTOPOM U HCCIIEIOBAaHUE €r0 OCHOBHBIX PEKUMOB pabOThI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOJbl MaTEMaTUYECKOTO
aHaIM3a u MO/JICITUPOBAHUS
HECUMMETPUYHBIX PEKHUMOB
paboThl AIIEKTPUYECKUX MAIIUH U
TpaHc(hopMaTopoB

1.B gyem 3akioyaercst mpeoOpazoBanue cucreMsl 1Y k
BUJY, yIOOHOMY Juist MoAenupoBanus Ha [1K?

3HaTh: METOJABI MATEMATHYCCKOI'O

1.Kakue crucremMbl KOOpIMHAT HCIOIb30BAINCH JUISI
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aHaimmu3a u MOJICJINPOBAHMUS, MO/JICINPOBAHUS IJEKTPUUECKUX MAIIUH?

TEOPETUYECKOT O u 2.Kak nepeitu oT MOIEIMPOBAHUS B CUCTEME KOOPAMHAT
9KCHEPUMEHTAIBHOIO o, kK cuctemMe KoopAMHAT U,V? B Kakux ciydasx ais
UCCIIEI0BaHMS HEPEXOAHBIX UCCIIEI0BaHMs IEPEXOJHOIO MPOLIECCa B IEKTPUUECKON
IOPOLIECCOB B DIIEKTPUUYECKUX MalluHe y100Ha cucTeMa KOOpAMHAT a,f3, a B KaKuX
MalImHax ¥ TpaHnchopmaTopax cucrema — U,v?

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BICTBOPUTEHLHO" BHICTABIISETCS
€CIIM 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBITIOJIHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIOJIHEHO

KM-7. KM-7 UccaenoBanue nepexoaHbIX NPOLECCOB B IBUraTesie MOCTOSAHHOIO TOKA.

®opmbl peasusanun: KomnsroTepHoe 3a1anue

Tun koHTpoABLHOr0 MeponpusTusi: [IporpammupoBanue (kKon)

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHHs KOHTPOJbLHOI0 MEPONPUATHSA: BrINoIHEHNE U 3a1UTa 3a1aHUS

KpaTKOC CoA€cpKaHUuE 3alaHUA:
HpOBeCTI/I MOZACIIMPOBAHUC ABUTATCIIA ITIOCTOSAHHOI'O TOKA C MOCTOAHHBIMU MArHUTaMH U

OLCHUTDH BJIAMHUC MMAapaMETPOB ABUTATCIIA HA XOJ MEPCXOAHBIX IMTPOLECCOB

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

YmeTs: HCTIOJIB30BATh 1. Hanmummre cucremy Y miis nepexogHoro
COBPEMEHHBIE MIpOrpaMMHBbIE 3JEKTPOMEXAHUYECKOTO MPOLECcca ABUTATEN

CpezcTBa I pacyeTa NepexoHbIX MTOCTOSTHHOTO TOKa

MpOLIECCOB B JIMHEHWHBIX U 2.CMoaenupyiiTe nepexoaHON Mpolecc MNPy U3MEHEHUU
HEJIMHEWHBIX  DJEKTPUUYECKUX U MOMEHTa WHEPIUH JIBUTATEIIS

MAarHUTHBIX LEMSIX 3JEKTPUUYECKUX 3.CMopenupyiiTe nepexoIHON IpoLece MNP U3MEHEHUHN
MaITuH ¥ TPaHCHOPMATOPOB 1oToka (o30yKICHUsI IBUTATEIIS

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku ebtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JJIS PEIICHUS 3a/1a4

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
8 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Buisl HECHOMUHAIIBHBIX U HECUMMETPUYHBIX PEKUMOB pa0OTHI TPaHCHOPMATOPOB U
INIEKTPUYCSCKUX MAITUH M IPUYUHBI KX BO3SHUKHOBCHHUS.

2. IlepexonHble MpolecCchl B ACHHXPOHHBIX JABUraTeNsIX npu mycke. Ctatuueckas u
JUHAMHUYECKask XapaKTePUCTUKH.

3. 3anaua

IIpouenypa npoBenenust

DK3aMeH MpOBOIUTCS B YCTHOU (popme. CTyaeHTy BhIIaéTcs OUIIET ¢ IBYMS BOIIPOCAMU U 3aJaueid.
Ha nmoarorosky otBeTa otBoAUTCA 60 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: UJ-5nx-4 [IpumensieT npubiamKkeHHbIE METOIBI pacdeTa 1 BbIOOpa
OCHOBHBIX JIEMEHTOB DJICKTPHUECKUX MAIIMH U arapaToB

Bomnpocel, 3axanus
1.Busibl HESHOMUHAJIBHBIX M HECUMMETPUYHBIX PEKUMOB PaOOThI TPaHCHOPMATOPOB U
AIIEKTPUUYECKUX MAIIUH U PUIHHBI UX BOZHUKHOBEHUS
2.KpuBas ycTaHOBHBILEIOCsl TOKA X0JIOCTOr0 X0Jia TpaHchopMaTopa Ipu y4éTe HachILEHUs U
rucTepesuca
3.YVuér noteps B ctanu TpaHchopmaropa. BnusHue rucrepesrca Ha popMy KpuBOii Toka
X0JIOCTOTO X0/1a TpaHcpopmaropa
4.BnusiHue cxeMbl COeTUHEHNsT 0OMOTOK TpéX(azHoro TpaHchopMaTropa Ha BbICIINE
TapMOHHMKH B MarHUTHOM MOTOKE U HAMarHUYUBAIOIIEM TOKe (TpaHC(hOPMATOPHI CO CXEMOM
coenuuenus Y/Y u A/Y).
5.BnusiHue KOHCTPYKIIMU MarHUTONPOBOJ1a TpaHchopMaTopa co cxemoit coequHeHus Y/Y Ha
(GopMBI KpUBBIX HAMArHMYUBAIOIIETO TOKA, MAarHUTHOTO 1otoka 1 DJ[C (TpéxcTepkHEBOI,
OpoHeBOH, TPyNIOBOM TpaHchopmaTopsl, TpanchopmaTop B Oake u 0e3 Oaka).
6.HecummetpuuHas Harpy3ka Tpanchopmaropos. [Ipuunnsl u nocneactsus. CyTh MeTosa
CUMMETPHUYHBIX COCTABIISIOIIUX.
7. TokH ¥ MOTOKU HYJIEBOH MOCIIEA0BATENLHOCTH B TpaHchopMmaTope. CXxeMbl 3aMEeIeHUs U UX
napaMeTpsl ISl TOKOB HYJIEBOH MOCIIEIOBATEILHOCTH MTPH PA3IMYHBIX CXEMaX COSIMHEHUS
oOmoTok Tpéx(azubix TpanchopmaTopos (Y/YO0 u A/YO0).
8.0kcriepuMeHTaTFHOE OIpe/IeNieHIE TapaMeTPOB CXEMBI 3aMEIICHHUS ISl TOKOB HYJIEBOM
M0CJIEeI0BATENbHOCTH TpaHCpopmaTopa. BiusHie KOHCTPYKIIMK MarHUTOIPOBOA
TpaHcpopmaTopa Ha CMEIIEHUE HYJIEBOM TOUKH MPU HECUMMETPUYHON HAarpy3ke
(TpanchopmaTop B cTambHOM Oake u 6e3 6aka, TPEXCTEP)KHEBOM, OpOHEBOI 1 TPYNIIOBOI
TpaHcGopMaTophl).
9.Cxema coeiiHeHUs1 OOMOTOK TpaHchopMaTopa 1o cxeme «3ur3ary. [IpuHnun, Ha3HaueHue.
Kommnencamnmonnast ooMoTKa TpaHchopmaropa.
10.Pacyér TOKOB py HECUMMETPUYHBIX Harpy3kax U KOPOTKHX 3aMBIKaHUSX
TpanchopMaTOpOB HA IPUMEPE MOAKITIOUEHUS OAHO(A3HON HATPY3KH K TPAaHCPOPMATOPY CO
cxeMoii coerHenus Y/Y 0 npu U3BECTHOM TOKE Harpy3KH.
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11.ITprunHBEl BO3HUKHOBEHUS BPEMEHHBIX U IPOCTPAHCTBEHHBIX TAPMOHHUK B 3JIEKTPUUECKUX
MaIlIMHAX TIePEMEHHOr0 TOKa. BiusiHie BHICIINX TapMOHUK Ha pabO0Ty AJIEKTPUUYECKUX MaIHH.
Crioco6b1 00pEOBI ¢ BEICHTMMU TAPMOHUKAMH.

12.9]1C B 0OMOTKE MpH HECHHYCOUIATLHOM PACTIPEICTICHUN MAarHUTHOTO TOJISl B BO3IYIITHOM
3a3ope. OOMOTOUHBIH KOAPPHUIUEHT [T BHICIINX TAPMOHUK.

13.IIpomecc mycka v YCIOBHUSI yCTOWYUBON pabOThI aCHHXPOHHOTO JIBUTATeNs. BrusHaue
BBICILIMX FAPMOHUK MarHUTHOT'O TIOJISl Ha MPOLIECC ITyCKa aCHHXPOHHOTO JIBUTATEJIs.

14. ACHHXPOHHBIE U CHHXPOHHBIE MOMEHTHI BBICIIIUX TAPMOHUK MarHUTHOTO TOJISl B
ACMHXPOHHOM JIBUTaTelle.

15.ITpomecc mycka v YCIOBHUSI yCTOMYMBOM PabOThI aCHHXPOHHOTO JBUTaTess. Kpurepuit
YCTOMUYMBOCTU. BHUIbI MEXaHUYECKUX XapaKTEPUCTUK HATPY30UHBIX YCTPOUCTB U
MIPOU3BOJICTBEHHBIX MEXaHU3MOB.

16. ACHHXpOHHBIN TEHEPATOP B pEKUME pabOThI MapauIeIbHO C CEThI0 OECKOHEYHOM
MOIIHOCTH: MPUHIIMII JEHCTBUS, BEKTOPHAS U SHEpreTudeckas nuarpammel. JlocTonHcTBa U
HEJ0CTaTKU 110 CPABHEHMIO C CUHXPOHHBIM IT'€HEPaTOPOM.

17.ABTOHOMHBII aCHHXPOHHBIN TeHEPATOP: MPUHIIUI JEHCTBUS, YCIOBUE CAaMOBO30YKICHUS,
pacuér KOHAEHCATOPOB BO30YKICHHUS.

18.ABTOHOMHBII aCHHXPOHHBIN TeHEPATOP: MPUHIIHUI JEHCTBUS, BHEIIHUE XapAKTEPUCTUKH
IIPU U3MEHEHUH CKOPOCTH BPALEHMsI, XapaKTepa Harpy3Ku 1 EMKOCTH KOHJ/IEHCATOPOB
BO30YXKICHHUS.

19.Pabora Tpé€x}a3Horo aCHHXPOHHOTO ABUTATENs MPH HAMPSHKEHUH, OTIIMYHOM OT
HOMMHAJIBHOTO.

20.Pabora TpéxhazHOT0 ACHHXPOHHOTO JIBUTATEIIS TIPHU YaCTOTE, OTIIMIYHONW OT HOMHUHAILHOM.
21.Pabota Tp€x(pazHOro aCHHXPOHHOTO JBUTATENS PU HECUMMETPHUU IMUTAIOIIETO
HanpspKeHus. MeTo CHMMETPUYHBIX COCTaBIISIOLIUX.

22.Pabora Tpéx¢azHOro aCHHXpPOHHOTO ABUTATENs MpU 00OpbIBE (Da3bl CTATOpa B CXEMe
COEIMHEHUS «3BE3/]a»: U3BMEHEHUE TOKa, MOILIHOCTH, CKOPOCTH, SHEPTETUYECKUX MTOKA3aTEIeH.
3amuTa IBUraTes.

23.Pabora Tpéx¢azHOTro aCHHXPOHHOTO JIBUTaTelsl IpU 00phIBE (pa3HOTO MPOBOJA cTaTopa B
CXEME COECIMHEHUS «TPEYTOJIbHUK»: U3MEHEHUE TOKA, MOLTHOCTH, CKOPOCTH, YHEPIETHUECKUX
nokasaresen. 3aiuTa IBUraTes.

24 Pabota Tpéx(a3HOro aCHHXPOHHOTO JBUraTels MPU 0OpbIBE JIMHEHHOTO MPOBOA B CXEME
COEIMHEHUS «3Be3/a»: U3MEHEHNE TOKa, MOIIIHOCTH, CKOPOCTH, SHEPreTHUYECKHUX MTOKa3aTeNeH.
3amuTa IBUraTes.

25.Pabora TpéxpazHOTro ACHHXPOHHOTO JBUTATENS IPU HECUMMETPUU COIIPOTUBIICHUM
00MoTOK potopa. Dddext ['€precca. Buabl u npudnHsl 1eheKTOB 0OMOTKH pOTOpA.
26.HecummerpuyHas Harpy3ka CHHXpOHHOTO reHepaTopa. BinsHue TokoB 00paTHOi
MOCJIEI0BATEIbHOCTH Ha pabOTy CHHXPOHHOTO I'eHepaTopa.

27.PexrMbl HECCUMMETPUYHBIX KOPOTKUX 3aMbIKAHUN CUHXPOHHBIX T€HEPATOPOB.

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1. HamaramumBaromas cuira 00OMOTOK MAIlTUH TIEPEMEHHOT0 TOKa Ha JIBa MAaTHUTHBIX 3a30pa
paBHa

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

Bepnpsiii otBet: F = wi;
2.CxonbxeHue S, % aCHHXPOHHOTO JBUTATENs IPU YacTOTE BPAIICHHs] MATHUTHOTO TOJIS
3000 06/MuH 1 yacToTe BpamieHus poropa 2940 06/MuH:

OTBeThI:
o 3; o2; os; o2,2.

BepHusliii otBeT: 2
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3.Kak n3MeHuTCst MyCKOBOI MOMEHT aCHHXPOHHOTO JIBUTATENIS IIPH MTyCKE MEePEKIIOYCHIEM
«3Be3/1a - TPEYTOJIbHUK)» 110 CPABHEHHUIO C MPSIMBIM ITyCKOM:

OTBeTHI:
O yMeHbuTes B 1,73 paza; O ymeHbIIUTCS B 3 pasa; O yBenmuuTcs B 1,73 paza; O
yBEJIUUYUTCS B 3 pasa.

BepHpiii oTBeT: yMeHbIIUTCA B 3 pasa
4.CHIKEHHE HaYaIbHOTO MYCKOBOT'O TOKA B MUTAIOIIEH CETH IIPH ITYCKE MEPEKIIOUCHHEM
«3Be3/1a - TPEYTOJIbHUKY:

OtBeThI:
oB3paza; 0OBI1,73 pas;
09 pas; oBS -7 pas.

Bepnsiit otBeT: B 3 paza
5.Kak nzmenurcs Tok assl 4 Tpéxpa3zHOro aCHHXPOHHOTO JABUraTels mpu oopeise ¢dazel C ?

OtBeTsl:
O HE U3MEHUTCH; O yBeJU4MUTCs B 2 - 2.5 pasa;
O yBenuuures B 1,5 - 2 pasa; O HeT IPaBUJIbHOIO OTBETA.

BepHblii otBeT: yBenuuutes B 1,5 - 2 paza;
6.Kakue siBieHus1 BO3HUKAIOT B aCHHXPOHHOM JIBUTaTelle, BKIFOUEHHOM Ha HalpsKeHHUE,
IIPEBBILIAIOIIEE HOMUHAIBHOE?

OTtBeTsI:
O yBEJIMYEHHE MTOTEPD B CTAJINU; O yBEJIMYEHHE BPAIIAIOIIEr0o MOMEHTA;
O yMeHbllIeHHe KO3 UIMEHTa MOIHOCTH; O BCE SIBJICHUS, YKa3aHHbIE BbIILIE.

BepHbli1 OTBET: BCe SBIICHHUS], YKa3aHHBIC BBIILIE
7.HacTtoTa HanpsHKEHUs MUTaHUs ACHHXPOHHOTO JBUTaTelIsl HECKOJIBbKO yBenuueHa. Kakum
00pa3oM MOXHO 00ecriednTh pabOTy aCHHXPOHHOTO JIBUTATENS B PEKUME, OJTM3KOM K
HOMUHaJbHOMY?

OTBeThI:
O YMEHBIIUTh HANPSDKEHUE TUTaHUS;
O YMEHBIIUTh MEXaHUYECKYIO Harpy3Ky Ha Bally;
O yBEJIMYUTh MEXAHUYECKYIO Harpy3Ky Ha Bally;
O YBEJIMYUTH HANPSKEHUE MTUTaHUS.

BepHblii OTBET: yBEIMUNTD HANPSYKEHUE IUTAHNUS.
8.Hanpsxenue, noasei€HHOE K 0OMOTKE CTaTOpa aCUHXPOHHOTO JIBUraTelis, yBEITUYUIIOCH B 2
pa3a. Kak u3mMeHuTcs Bpalarommi MOMEHT?

OTBeThI:
O yBeJINYUTCS B 4 pasa; O YBEJIMYUTCS B 2 pa3a;
o ysenuuures B 0,8 pasa; O HE U3MEHUTCH.

BepHblii 0TBET: yBenuuuTcs B 4 pasa;
9.ACUHXPOHHBIN TeHEPATOP € BO30YXKAECHUEM OT CETH:
OtBeTsI:
O noTpedIsieT peakTUBHYIO MOIIIHOCTh U3 CETH;
O OTAAeT B CETh OOJIBILIYIO PEAKTUBHYIO MOIITHOCTH;
O B BO30YXKIEHHH OT CETU T€HEpaTop HE HYXKIAeTcs.
Bepublit oTBeT: moTpediisieT peakTUBHYIO MOILITHOCTh U3 CETH;
10.Ykaxxute OCHOBHON HEAOCTATOK aCHHXPOHHOI'O F'€HEepaTopa.
OtBeThI:
O HEMOCTOSTHCTBO YacTOThI BbIPa0aThIBAEMOT0 HATIPSKEHHUS;
O noTpebyieHUue peakKTUBHOM MOIIHOCTH;
O HEMOCTOSTHCTBO BEJTMYMHBI BBIPAOATHIBAEMOT0 HAIPSKEHMUS,
Bepublii oTBeT: norpebieHne peakTHBHON MOIIHOCTH;
11.Y1o npon3oii€r, ecinu KOHAEHCATOP ABTOHOMHOI'O aCHHXPOHHOI'O I'€HEepaTopa 3aMEHUTh
KaTyIIKaMH UHIYKTUBHOCTH?
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OTBETHI:
0O HamnpsDKEHUE TeHEpaTopa Pe3KO YBEIUYUTCS;
O HalpsDKEHUE TeHepaTopa YMEHbBIIUTCS J10 HYJIS;
0O CKOJIBYKEHUE PE3KO YBEITUIHUTCS;
O YMEHBIIUTCSA COS (.
BepHbIii 0TBET: HanpsHKEHUE TeHEpaTOpa YMEHBIITUTCS 110 HYJIS,;
12.Kak nu3MeHHuTCSsl HanpsHKEHUE Ha 32KUMax aBTOHOMHOI'O aCHHXPOHHOTO FeHepaTopa npu
MOAKIIOYEHUN UHIYKTUBHON HArpy3Ku?

OTBETHI:
0O YMEHBIIUTCS; 0O HE U3MEHUTCH,
O YBEJIUYHTCS; O YBEJIUYUTCS HE3HAUUTEIBHO.

BepHblil oTBET: yMEHBIIUTCS

2. Komnerenuust/Muaukarop: M/1-7nk-4 PazpabarbiBaer ynpouieHHbIE MOJICIN
3JIEKTPOMEXaHNYECKUX ITpeoOpa3oBaTesell SJHEPTUU U MIPOTEKAIOIINX B HUX IIPOIIECCOB

Bomnpocel, 3axanus
1.IlepexonHble mpoliecChl B aCHHXPOHHBIX ABUraTessx npu nycke. Ctarudeckas u
JUHAMHAYECKasi XapaKTEPUCTUKH.
2.Ilepexonnsie mpoueccsl npu nmycke JIIT HB. DnexkrpomMarHuTHbIN EpeXOIHBIN MPOLIECC
IIPU BKJIFOYEHUU OOMOTKH BO30YxieHus. Ilyck u quHamMuueckoe TOpMOKEHHUE NPU TOIMYLICHUU
00 OTCYTCTBUM MHAYKTUBHOCTH SKODSL.
3. luddepennnanbapie ypaBHEHHS ABUTATENs TIOCTOSHHOTO TOKA C TMIOCIIEA0BATEILHBIM
B030yxaeHreM. CBs3b quQepeHInaIbHbIX YPaBHEHUI C YpaBHEHUSIMU yCTaHOBUBLIMXCS
PEXKUMOB.
4. InpdepennranbHble ypaBHEHUS] CHHXPOHHBIX JIBUTATENIEH C TOCTOSIHHBIMM MarHUTaMH U
CUHXPOHHBIX PEaKTUBHBIX JABUTaTele! (B OTHOCUTEIbHBIX €INHULAX ).
5.Mcnonb30BaHue OTHOCUTEIBHBIX €AMHUL] B 0000IEHHOM TEOPUH IEKTPUUYECKUX MAILIUH.
OcHoBHbIE 0a3UCHBIE BEJIMUUHBI.
6.Kauanus poropa CHHXpOHHOM MalIMHbI. MOMEHTHI, IEHCTBYIONIME HAa poTOp. Poib
nemriepHoi (YCIIOKOUTETbHOI) OOMOTKH.
7.Cratnyeckas M IMHaMU4ecKasi yCTOMUMBOCTh CHHXPOHHOW MalIVHbI. Y IEbHAS
CUHXPOHU3UPYIOIIAsi MOITHOCTb U MOMEHT.
8.IlepexoHblii Ipoliecc MPU BHE3AMHOM TpeX(pa3HOM KOPOTKOM 3aMbIKaHUM CUHXPOHHOTO
reHepatopa. [lepexoHbie 1 CBepXIepeX0HbIE HHIYKTUBHbBIE COITPOTUBIECHUS OOMOTKH SIKOPS.
9. luddpepennnansusie ypaBHenus [lapka-I'opeBa 1151 CHHXPOHHBIX MalIHH.
10.ITprunHBl BO3HUKHOBEHUS U BUbI IEPEXOJHBIX MPOLIECCOB B ACHHXPOHHBIX MAIIMHAX.
MaremaTtnueckast MojieIb OAHO(GA3HOTO ACHHXPOHHOTO JIBUTATEINS ¢ KOPOTKO3aMKHYTHIM
poTOopoM.
11.MaTtemarnueckas MOJieJIb aCHHXPOHHOT'O F'eHepaTopa ¢ caMOBO30YKAEHUEM.
12.YV4er HenMHENHBIX U3MEHEHUI TapaMeTpOB IPU MaTEMaTHUYECKOM MOJEIHPOBAHUHI
AIIEKTPUUYECKUX MAIIUH (Y4ET HACHIIIEHUS, BHITECHEHUS TOKA).
13.Bupl nepexoIHbIX MPOLECCOB B TpaHC(POpMaTOpax U AJIEKTPUUYECKUX MalIMHaxX. TeroBbie
nepexoaHbIe Mmporecchl. PexxuMbl paboThI 371E€KTPUUECKUX MAIIUH
14. Iudepennmanbubie ypaBHEHUs TpaHCHOpPMATOpa U UX CBSI3b ¢ KOMIUIEKCHBIMU
YPaBHEHUSIMH YCTAaHOBUBILIUXCS PEKUMOB. DU3MYECKUI CMBICII ITAPaMETPOB B
mubdepeHIMATBHBIX YpaBHEHUSIX
15.TlepexoaHblii mpoliecc BKIIOYEHUS B CETh HEHArPY>KEHHOT'0 TpaHC(popmaTopa, BIUsHHUE
HACBIIICHNS
16.ITepexoiHBIN TpoOLIECC BKIIOUEHHS B CETh HEHArpy>KeHHOT0 TpaHchopMaTopa, BIUSHUE
HACBIIICHUS
17.BoaHOBBIE IEpeXOAHbIE MTPOLIECCH U NIepeHanpsHKeHus B TpaHcopmaTopax
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18.MeToap! aHANIK3a TEPEXOAHBIX MMPOILIECCOB B STEKTPUUECKHUX MalluHax. JlomymeHus.
WneanuzupoBaHHast 3J€KTpUYECKas MallliHa

19.ITpocTpaHCTBEHHBIE BEKTOPBI IEPEMEHHBIX B Pa3IMYHBIX CHCTEMax KoopauHaT. DopmyIibl
PsIMOTO U 00OpaTHOro MpeoOpa3zoBaHus MePEMEHHBIX

20.Indpepennmanpable ypaBHEHHUS 3KBUBAJICHTHON JIBYX(a3HOW MaITUHBI B (ha30BhIX
koopauHarax. dusznueckuii cMpica mapameTpoB. Ilepexo Kk OpTOroHanIbHBIM KOOPAUHATAM 10
METOJly IBYX pEaKUuid

21. uddepennranbaple ypaBHEHHS 0000IIIEHHON MAllIMHbBI B CHCTEME KOOPJUHAT d, [3.
Marpuunasi popma 3arucH.

22.2JIeKTpOMarHuTHBI MOMEHT B 000OIIIEHHON TEOPUH INEKTPUICCKUX MAIUH. DOpMyJIbI
pacyéra 3JIEKTPOMATHUTHOTO MOMEHTA.

23.I1lepexoiHbIe MPOLIECCHl B ACHHXPOHHOM JBHUTaTeNe MpH IMycKe. BiusHue napaMeTpoB Ha
X0/ IEPEXO0THOTO TPOIIecca.

24 I1peobpazoBanre MHOTO(Ga3HBIX OOMOTOK B SKBUBAJICHTHBIC IBYX(ha3HbIe, TPeoOpa3OBaHUE
Knapk. DTamnbel 1 ”HBapuaHTBI IPE0Opa3OBaHUs

Matepuanbl /151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.Kakoe 13 nepeurciaeHHbIX 3HAaUEHUH UHAYKTUBHBIX CONPOTHUBIIEHUI B CHHXPOHHOM MallllHe
ABJISIETCSA HAauOOIBIINM?

OTBeThI:
a)x’d
0) xd
B) x’d

Bepusrii otBeT: 6
2.B xakom ciydyae 6pocok Toka B ¢aze 4 00OMOTKH CTaToOpa CHHXPOHHOT'O FeHepaTopa,
paboTarOLIEro Ha X0JI0CTOM XO/Y, IPY BHE3AITHOM CUMMETPHUYHOM KOPOTKOM 3aMbIKaHUU
Oyznet Gomnblie?

OTBeThI:
a) KOrja B MOMEHT BO3HUKHOBEHUS KOPOTKOTO 3aMbIKaHHsI MOTOKOCLETIeHHe (a3bl A ObLIO
MakcuMalibHbIM WA = max
0) Korjja B MOMEHT BOZHUKHOBEHHSI KOPOTKOTO 3aMbIKaHUs OTOKOCHEMIeHHe (a3bl A ObUIO
MUHHMAaJIbHBIM (paBHBIM HYI0) YA =0

Bepnslii oTBeT: a
3.B xakom cinydae 6pocok Toka B aze 4 0OMOTKH cTaTopa CHHXPOHHOTO T€HepaTopa,
paboTarolIero Ha X0JI0CTOM XOAY, IPH BHE3AITHOM CUMMETPUYHOM KOPOTKOM 3aMbIKaHUHU
Oynet MeHbIe?

OtBeTsI:
a) KOrjJla B MOMEHT BO3HUKHOBEHMs KopoTkoro 3aMmbikanus D/[C dassl 4 Obula MakcuManbHa
e4 = max
0) Korjja B MOMEHT BO3ZHUKHOBEHUs KOPOTKOTO 3aMmbikanus DJ[C da3br A ObuT0 paBHA HYIIO
eA=0

BepHslii oTBeT: a
4.Vcrionb3yst Kakoe COOTHOLIICHUE MOYKHO ONPE/ICNIUTh CTATUYECKYIO TeperpykaeMocts (Kir)
CUHXPOHHOT'0 TypOOTreHepaTopa Inpu U3BECTHOM HOMUHAIbHON MOIIHOCTH?

OtBeThI:
a) ki ~ 1/sinf
0) ki ~ 1/sin20
B) ko ~ 1/xc
r) ko~ 1/x’c

BepHsiii oTBeT: a
5.B kakux MamMHax ylapHbIi TOK KOPOTKOTO 3aMbIKaHUs OyaeT 6obiie?

OTBeThI:
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a) B MalllMHax ¢ JeMIQepHori 0OMOTKOM

0) B MammHax 6e3 nemidepHoit 00MOTKH

B) HaNIM4ue aeMiepHOil OOMOTKH HE BIUSAET HA YAAPHBIA TOK KOPOTKOTO 3aMBIKAHHUS
Bepnsiii oTBeT: a

6.Kakumu siBICHUSIMH COTIPOBOXKIAETCS paboTa CHHXPOHHOTO TeHepaTopa NPH BHINIAICHUN U3

CUHXpOHMU3MA? (IIEPEUNCITUTD BCE SBJICHUS)
OTBeTHI:

a) 4acTOTa BpallEHUsI pOTOpa YMEHBIIIAEeTCs

0) TOKM B OOMOTKE CTaTOpa YBEITUIHBAIOTCS

B) TOKH B 0OOMOTKE POTOpa YBEITUUUBAIOTCS

T') MOSIBJISIFOTCS JIONOJTHUTENIbHBIC BUOpAINH W3-32 BOSHUKHOBEHHUS ITYJIbCUPYIOIIEr0 MOMEHTA

1) YBEIMUMBAETCS HArpeB KpalHUX MaKkeTOB cTaTopa

€) BO3HUKAIOT 3HAUUTENbHBIC YCHIIUS, BO3ICHCTBYIOIINE HAa TOOOBBIE YaCTH OOMOTKH SIKOPS
BepHnsiii otBeT: 0), B), T)

II. Onucanue wkanvl oueHueanus

Oyenka: 5
Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTJIIMYHO» BoicTaBisieTcs CTyIEHTY,
IIPABUJIBHO BBIMOJHUBILEMY IPAKTUUYECKOE 3a/JaHKe, KOTOPbIH [ToKa3aJl Ipy OTBETE Ha BOIIPOCHI
HK3aMEHALIMOHHOI0 OMJIeTa ¥ Ha JIOTIOJHUTEIbHBIE BOIIPOCHI, YTO BJIaI€ET MAaTEPHUAIOM U3YUEHHOU
JUCLUIUIMHBL, CBOOOJHO IPUMEHSIET CBOU 3HAHUS JUI1 OOBSICHEHUS Pa3IMUHbIX SBJICHUN U peIIeHUs
3ajau.

Oyenka: 4
Onucanue xapakxmepucmuxu evinoanenus snanus: Ounenka «XOPOILIO» BeicTaBisieTcst CTYAEHTY,
MPaBUWJILHO BBHIOJIHUBIIEMY NPAKTUYECKOE 33JaHUE U B OCHOBHOM IIPAaBMIILHO OTBETHBIIIEMY Ha
BOTIPOCHI SK3aMEHAIIMOHHOTO OMJIeTa M Ha JIOTIOJHUTEIBHBIC BOTIPOCHI, HO JIOMYCTHBIIEMY TIPH
3TOM HENPUHLUIHAIbHBIE OIINOKH.

Oyenka: 3
Onucanue xapaxmepucmuxu evinoanenus snanua: Onenka «¥Y JOBJIETBOPUTEJIBHO»
BBICTABIIAETCS CTYJEHTY, KOTOPBIH B OTBETAaX Ha BOIPOCHI 3K3aMEHAIIMOHHOTO OUJIeTa JOMyCTHI
CYIIECTBEHHBIE U JaXKe rpyOble OMMOKH, HO 3aT€M MCIIPaBHJI UX CaM, a TAKXKe HE BBITOITHUII
MIPaKTUYECKOE 3aJJaHie U3 dK3aMEHAIIMOHHOT0 OMieTa, Ho 1100 HaMETUJI MPaBUIIbHBIN YT €r0
BBITOJIHEHUS], TM00 MO yKa3aHHUIO SK3aMEHATOpa PELII APYTYIO 3a7ja-4y U3 TOTO )K€ pasjiena
JUCIUIINHBI.

Oyenka: 2
Onucanue xapakmepucmuxu evinoanenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/IEHTY, KOTOPBIi: @) HE OTBETHJI Ha BONPOCHI SK3aMEHAIIMOHHOT 0 Ouiera 1 He
CMOT PelINTb, TUO0 HAMETUTD MIPABWIIbHBIN ITyTh pELIeHUs 3a7auu U3 Ouiera; 0) He CMOT PELIUTh,
1100 HAMETUTh MPABMIIBHBINA MYTh PEIICHUS 33/1a4M U3 SK3aMEHAIIMOHHOT 0 OuieTa u Apyrou
3aJ]a4uM Ha TOT e pa3/iel JUCIUILIMHBL, BbIIaHHOM B3aMEH HEe; B) IPU OTBETE Ha JAOMOJHUTEIbHbBIE
BOMPOCHI 0OHAPYKUJT HE3HaHUE OOJIBIIOTO pa3zesia SK3aMEHAIMOHHONW POTrpaMMBI.

1I1. Ilpasuna évicmasnenus umozo8oi OyeHKu no Kypcy

OreHka 3a OCBOCHHME JMCHUIUIMHBI OMpenessieTcs B cooTBeTcTBuH ¢ [lonoxeHnem o OaibHO-
pedTtuHroBo cucreme s cryneHtoB  HUY «MDOHW» Ha OCHOBaHMM CEMECTPOBOM H
AK3aMEHAIlMOHHON COCTaBJISIOIINX.
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