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Pabouyas mporpaMmMa JTUCIUILIHHEL

JyeKTpHYecKne MAIIINHBI
Haumenosanue

Pa3paborana B coorBercTBuu ¢ OC BO HUTY MUCHUC:

CaMOCTOSITETTPHO YCTaHABIMBAEMBIN 00pa30BaTEIbHBIN CTAaHIAPT BBICIIETO O0pa3oBaHMA - OaKaIaBpHaT
®denepanbHOE  TOCYAapCTBEHHOE  aBTOHOMHOE  OOpa3oBaTEIbHOC  YUPEXKICHHE  BBICIIEIO  OOpa3oBaHHS
«HarnuoHanbHBIA HCCIen0BaTENbCKUI TexHOoNmornueckuii yuuepcuter « MUCHCy no HampaBieHUIO MOATOTOBKH
13.03.02 DnexTposHepreTHKa 1 MeKTpoTexHuKa (fipukas ot 05.03.2020 r. Ne 95 0.8.)

Cocrapnena Ha ocHOBaHHMH yueOHOTO tu1aHa 2023 roxa Habopa:

13.03.02 DnexTpodHepreTHKa B dIEKTPOTEXHUKA,
IIpodune: DnekTponmpuBOI W aBTOMATHWKa, yTBepKAeHHOro YdueneiM coBetom CTU HUTY «MUCHUCH
20.06.2023 r., mpoTokoa Ne 5.

Pabouas nmporpamma oj00peHa Ha 3acenanun Kadeaps
ABTOMaTH3UPOBAHHBIX M HH()OPMALIMOHHBIX CUCTEM YIIPaBIICHUS

HaumeHosanue Kagheopul

ITpoTokou ot «24» mast 2023 1. Ne 3.

1.0. 3aB. Kadeapoi AUCY 7 JI.A TTonemenko
Tabbpesuamypa HauMeHOGAHUsA KApeopbl noonuch H.0. @amunus

«24» mas 2023 1

Pykosogurens OITIOITI BO

1.0. 3aB. kadenpoit ACY, kanaunat —

TEXHUYECKUX HAayK, JOUEHT JI.A. TTonemenko
00NIHCHOCMY, YU.CM., YY.38. noonuce H.0. ©amunua

«24» mas 2023 T.



1. HEJIX OCBOEHUMSA

Lens aucumruimHel — GopMHpOBaHHE Y 00y4aroUIMXcs 3HAHWH, YMEHHH M HaBBIKOB B OOJIACTH JKCILTyaTallWy,
NPOCKTUPOBAHUS W  HWCHBITAaHUS  DJEKTPUYECKUX  MallWH, HEOOXOAMMBIX Uil  I[OHUMAaHHUs  POJIU
JJIEKTPOMEXAaHWYECKUX IpeoOpa3oBatenel W TpaHC()OPMATOPOB B COBPEMEHHOM aBTOMAaTH3MPOBAHHOM
TIPOMU3BO/ICTBE.

3agaun AUCLMIUINHBL:

MOJTydeHHe OOYydYaroIIMMHUCS OCHOBHBIX 3HaHWH B OOJIACTH SKCIUTyaTallMH, NMPOEKTHPOBAHMSA W HCIBITAHUS
IEKTPUUECKUX MAIIUH ATl PEHICHHs NPaKTHIECKUX 3a/1ad.

2. MECTO B CTPYKTYPE OGPA30OBATEJIbHOM ITIPOT'PAMMBI

Llukx (paszen) OIL: | B1.0.27

2.1 TpeboBanus K npeABaApUTEIbHON NOATO0TOBKE 00y4al0LIerocsi:
2.1.1 | Maremaruka

2.1.2 | ®uzuka

2.1.3 | adopmaTuka

2.14 aﬂeKTpOTEXHI/ILIeCKOG Y KOHCTPYKIHMOHHOC MAaTCPUAJIOBEACHUC

2.1.5 | DaekrpoTrexHUKa

2.2 JAMCHUNIMHBI M TPAKTHKM, A5l KOTOPbIX 0CBOEHHME JAHHOW JUCHMILUIMHBI HE00X0AUMO KaK
npeauiecTByoliee:

2.2.1 | Teopwust 2IeKTPONPUBOAA

2.2.2 | DnekTpoMexaHnuecKoe 000pyHoBaHNe

2.2.3 | DnexTpooOopy 0BaHNE MPOMBIIUIEHHBIX MPEANPHITUI

2.2.4 | DnexTpuyecKue CeTH U MOJACTAHIIUN

3. ”HAUKATOPHI ®OPMHUPOBAHUS KOMIIETEHIIUAM,
COBMEUIEHHBIE C PE3YJIbTATAMU OBYYEHUSA 1O JNCIIUIIJIMHE

OIIK-3: Crioco0eH ocyliecTBIAThL MOJCIHPOBAHNE, AHAJN3 U IKCIICPHUMEHTBI B LeJISIX IPOBEICHH
AeTAJIBHOr0 HCCJIE0BAHNSA ISl PellleHNs 32124 B IPo()eCCHOHATBLHOI 00J1aCTH, HCI0JIb30BATh METO/ABI
aHAJIM3a U MOJCJTHPOBAHNSA JJICKTPHYECKHUX IleNeil ¥ 3JIeKTPHYeCKUX MaIlliH.

3HaTh: OIIK-3-31 3rath mapaMeTpsl IEKTPHUECKAX MAIITNH, CXeMBbI 3aMEIIeHNs, TIOPSIO0K pacueTa mapamMeTpoB
CXEM 3aMEUICHUS Pa3IMYHbIX JICKTPUUECKUX MAIINH
YMeTb: OIIK-3-Y1 YMeTb COCTaBIISATh CXEMBI 3aMELIEHHS DJIEKTPUIESCKIX MAIINH U TPAaHC(HOPMATOPOB;

MOJCJIUPOBATH, MPOCKTUPOBATH DJICKTPUUCCKUEC MAIIMHBI; aHAJIU3UPOBATH UX PEIKUMBI pa60Tm.

Brnaners: | OIIK-3-B1 Bnaners HaBbIKaMu 3KCIUTyaTalldy JIEKTPUIECKUX MAIINH, OTIPEICJICHHs 1apaMeTPOB, CHATHUS
XapaKTePUCTHUK; UCTIBITAaHUSI MIEKTPUUECKUX MAIlH, aHAJIN3a [T0JYyYSHHBIX XapaKTepUCTUK U N1apaMeTPOB;
[IPOEKTHPOBAHUS ANEKTPUYECKUX MAIlIUH.

YK-1: CnocodeH ocylecTBIATH MOMCK, KpUTHYECKHI aHAJIM3 U CHHTE3 HH(OpMAaLlMU, YMeHHe
aHAJIM3WPOBATH MPOIECCHI H CHCTEMBI € MCMOJIHb30BAHHEM COOTBETCTBYIOIIMX AHAJTUTHYECKHUX,
BbIYUCIUTEIbHBIX U IKCIIEPUMEHTAJILHBIX METOA0B, IPUMEHATH CUCTEMHBIH MOAXO0/ /151 peleHust
NMOCTABJEHHBIX 32124

3HaTh! YK-1-31 3HaTh NpuHIUN AHCTBUS SJIEKTPUIECKUX MAIIUH U UX XapaKTE€PUCTUKY;

VYK-1-32 3HaTh 0COOCHHOCTH KOHCTPYKIINH COBPEMEHHBIX THIIOB DJICKTPUUYECKUX MAIUH U UX
XapaKTEPUCTHUKH.

VK-1-33 3HaTh CIpaBOYHYI0, HOPMATUBHYIO 0a3bl TaHHBIX, CTAHAAPTHl H PETIIAMEHTHI, METOJMYECKYTO
JIUTEpaTypy B 001aCTU NEKTPUUECKUX MAIINH;

VYK-1-34 3nats MeTo/Ibl aHAIH3a, 00pabOTKH HHPOPMAIMH YKCILTYaTAIIMOHHBIX HCCIICAOBAHUN
IEKTPUUECKUX MALIKH.

YMerts: VK-1-Y1 YMeTh HCIONB30BaTh KOMIBIOTEPHBIC TEXHOJIOTUH, TPUKIIATHBIC TPOrPAMMBbI JUTS
MIPOEKTHPOBAHUS, MOJICTUPOBAHNS, 00paOOTKN HH(OPMALIMHU TPH UCTIBITAHUSX; TOCTPOCHUH IpaprUECKUX
3aBUCHMOCTEH, MOJIeNeil, cXeM; KpUTHIECKH OLICHUBATh, AaHATM3HPOBATH MPO(PECCHOHATBHYIO
HH(OPMALIMIO U MMOJTyYCHHBIC JAHHBIC B 00JIaCTH ICKTPHYCCKIX MALINH.

4. CTPYKTYPA U COJEPKAHMUE

Jlutepatypa n
Kox HaumeHoBaHMe pa3eioB U TeM KoanuecTBo
Cemectp Komnerenuuu | 3jexktponnsie | [Ipumeuyanne
3aHATHA /B 3aHATHSA/ 4acoB
pecypchl
Pa3gen 1. OOmiue BOpocs!

1.1 |O0ume Bonpocsl 4 1 J1.1
3JIEKTPOMEXAHUYECKOTO U YK-1-31 .14
AIIEKTPHYECKOTO MPeoOpa3oBaHus VK-1-32 J12.1
sHepruu. Gu3nyecKue 3aKOHBI, YK-1-33 2.2
JIe)KAIME B OCHOBE TpeoOpa3oBaHus J12.3




ANMEKTPUUECKON U MEXaHHIECKOH
sHepruu. O61acTi NPUMEHEHUS
ANEKTPOMEXAHHIECKOTO
npeoOpaszoBanus dHepruu. Ooume
MIOHSATHS 00 3ITEKTPUIECKUX
MmamuHax. Knaccugukanun
JIEKTPUYECKUX MALIHH. /JIex/

1.2 |IIpopaboTka JIEKIHOHHOTO J.1
Matepuana. CaMoCTosATEIbHOE VK-1-31, J11.4
usyueHue nauteparypsl. /Cp/ YK-1-32 J2.1
YK-1-33 2.2
J12.3
21092
Pa3nen 2. TpanchopmaTopbl
2.1 |Knaccudukanuu TpanchopmMaToposB. YK-1-31, J.1
OpnHodasHblid TpaHCHopMaTOP. YK-1-32, J.1.4
Koucrpykuus, npuHIun neicTBus VYK-1-33 JI2.1
onHo(azHoro Tpancdopmaropa. OI1K-3-31 2.2
XapaKTEepPUCTHKH U NTapaMeTPhI J2.3
TpaHchopmaropa. Pexxumsl paboThl 1
onbIThl. Tpéxdasublit
TpanchopmaTop. CXeMbl ¥ TPYIIIIEI
coeauHeHus oOMoTok. CrieraibHbIe
tpaHnchopmaropsl. /Jlex/
Hccnenosanue oqHO(pa3HOro YK-1-31 J1.1 JlaGopatopus
JIByXOOMOTOYHOTO TpaHCopMaTopa YK-1-32, J.1.4 ANEKTPUYCCKUX
2.2 |/JIab./ VK-1-¥1, J12.1 MAaIlliH U
OIIK-3-B1 2.2 npuBoaa 1/520
J2.3
J1.3.2
TIpopaboTka JEKIMOHHOTO YK-1-31 J1.1
2.3 |marepuana. CaMOCTOSTENFHOE YK-1-32, J11.4
nu3zydenue nureparypsl. [loaroroska VK-1-V1, J12.1
K nabopatopHoii padore. YK-1-33, J12.2
Brinonnenue oTuera u 3amura OIIK-3-31, J2.3
naboparopHoii paboTsl. /Cp/ OIIK-3-V1 JI3.2
OIIK-3-Bl 01932
Pa3nen 3. Konnextopubie
MAIIMHBI. JJIEKTPUYECKHE
MAIIMHBI IOCTOSTHHOTO TOKA.
3.1 Knaccugukaryst MammH VYK-1-31, J1.1
nocrosiHHOro ToKa (MIIT). YK-1-32, J.1.4
KoHcTpyknus MammH MOCTOSTHHOTO YK-1-33 JI2.1
TOKa, 0COOEHHOCTH, CXEMBI OIIK-3-31 J2.2
BKITFOUEHUST OOMOTOK BO30YKICHUSI. J12.3
IIpuniun neiicTBus reneparopa.
CamoBo30yxaenue I'TIT. OcHoBHBIC
xapakTepucTuku 1 napamerpst I'TIT.
JlBUraTeny NOCTOSIHHOTO TOKa
(AIIT). [TpunHuun neicteus.
Mexaaunueckue,
3JIEKTpOMEXaHU4YecKue, paboune
XapaKTepUCTHKH. CXeMBI
3amMerieHus. Pacuér napamerpos.
Iyck, perynupoBaHue CKOPOCTH
BpatieHus, ropmoxenue JIIT.
Peakuus sixopst B MIIT. KommyTanus
B MIIT /Jlex/
3.2 |HMccaenoBaHue MamIdHBI YK-1-31, J1.1 JlaGoparopust
MTOCTOSTHHOTO VK-1-32, J1.4 INEKTPUYECKUX
TOKa C HE3aBUCHMBIM VK-1-33 J12.1 MallnH 1
B036yxnenrem (MIITHB)/J1a6/ OIIK-3-31 2.2 npusoza 1/520
OIIK-3-Y1 J12.3
OIIK-3-B1 D132
3.3 |IlpopaboTKa JIEKIMOHHOTO YK-1-31, J1.1




marepuana. CaMoCToATeIbHOE YK-1-32, J11.4

u3ydeHue jurepatypsl. /Cp/ VYK-1-33 J2.1
OIIK-3-31 J12.2
OIIK-3-V1 J2.3
OIIK-3-B1 21092

Paznen 4. BeckosiekTopHbIe

MAIHMHBI. JJIeKTPUYECKHe

MAILIHMHBI IEPEeMEHHOr0 TOKAa.

4.1 Knaccudukanus Mamun YK-1-31 J1.1
repeMeHHoro Toka. Koncrpyxkmms VYK-1-32 J.1.4
cTaTopa. ACUHXPOHHBIE IBUTATEIN YK-1-33 J12.1
(AJl). IlousiTHE O CKONBIKEHHUM. VYK-1-34 J12.2
Tpunnun neiictust Al OcHOBHbBIE OITK-3-31 J2.3
XapaKkTepucTUKH. [1yck,
peryJimpoBaHue CKOPOCTH BpallICHHUs,
topmoxenne AJl. /Jlex/

4.2  |HccnenoBanue crocoboB YK-1-31 J1.1 JlaGopatopus
PETYIHPOBAHUS CKOPOCTH BPAIICHUS YK-1-32, J.1.4 IJIEKTPUIECKUX
ACHHXPOHHBIX JABUTATENEH C VK-1-V1, J12.1 MalIfH 1
KOPOTKO3aMKHYTBIM POTOPOM OIIK-3-B1 2.2 npusoaa 1/520
/J1ab/ J12.3

J1.3.2

4.3 |CuHXpOHHBIE MALITUHBI. YK-1-31 JI1.1
Knaccudukanus cCHHXpOHHBIX YK-1-32 .14
mamuH (CM). Konctpykuus CM. YK-1-33 J2.1
Cunxponslii reaeparop (CI). YK-1-34 2.2
OcnoBHuble xapakTepucTuku CI'. OIIK-3-31 J12.3
Peaxnus sixopsi. BextopHbie
nuarpammsl CM.

/J1ex/

4.4  |Cunxponnsle nuratenu (Cl1). YK-1-31 JI1.1
Oco6enHoctr koHCTpyKuuu C/I. YK-1-32 J.1.4
OcHosHuble xapakTepuctuku CJI. JI2.1
Ilyck, perynupoBaHue CKOPOCTH 2.2
BpateHusi, Topmoxenne C/I. J12.3
CUHXPOHHBIH KOMIIEHCATOP.

/Jlex/
4.5 |HMccnenoBaHrue CUHXPOHHOTO YK-1-31 J1.2 JlaGoparopus
renepatopa /J1a6/ VK-1-32 J.13 JNEKTPUYECKUX
VK-1-33 J.1.4 MalIlluH U
VK-1-34 JI2.1 npusoaa 1/520
YK-1-V1 J12.2
OIIK-3-31, J12.3
OIIK-3-V1, J1.3.1
OIIK-3-B1
4.6 |IIpopaboTkKa JEKIIMOHHOTO YK-1-31 JI1.1
Mmarepuana. CaMOCTOSITENbHOE YK-1-32 J1.4
m3ydyenne aureparypsl. [logroroBka YK-1-33 JI2.1
K J1a00paTopHbIM paboTam. YK-1-34 2.2
OdopmieHue u 3anmra YK-1-Y1 J12.3
naboparopHoii padots! /Cp/ OI1K-3-31, JI3.2
OIIK-3-V1, 2132
OIIK-3-B1

Pa3pest 5. MamuHbI NOCTOSIHHOTO U

MEPEMEHHOI0 TOKa CIICIUAILHOTO

MIPUMEHEHHUS. M MAJIBIX MOIIIHOCTEH

5.1 |BeHTunbHBIE ABUTATENH VK-1-31 J1.1
TIOCTOSIHHOT'O TOKA. VcrionHuTENnbHBIE YK-1-32 1.4
HIIT, yHuUIOAsIpHBIE MAIIMHEIL. YVK-1-33, JI2.1
TaxoreHepaTopbl. ACHHXPOHHbIE OIIK-3-31, 2.2
MAIIMHBI CHHXPOHHOH CBSI3H, J12.3
JIMHEIHBIE ¥ UCIIOJHUTENIBHBIE 21092

JABUT'aTCIIN. CI/IHXpOHHBIe MallluHbI C
IOCTOsIHHBIMU MariuTamu,
PCAKTUBHBIC IBUT'AaTCIIN,
TUCTCPE3MCHBIC, IIAarOBbLIC ABUTATCIIN.




ManHbl MaJIBIX MOIIHOCTEH 1
MUKpoMauuHsl /JIex/
IIpopaboTka JeKIMOHHOTO 4 13 YK-1-31 J1.1
Matepurana. CaMoCTOsITEIbHOE VK-1-32 JT1.2
u3yuyenue nureparypsl. /Cp/ YK-2-V1 J13
VK-1-33 J2.1
YK-1-34 2.2
YK-1-V2 J23
OIIK-3-31 Jd3.1
OIIK-3-V1 J13.2
OIIK-3-B1
CamocrositensHast pabora 1mo 5 36 YK-1-31, JI1.1
BBIMOJIHEHUIO U TIOJATOTOBKE K VK-1-32, J1.4
3aIUTE KypCOBOW PabOThI YK-1-33 JI2.1
YK-1-V2 J2.2
YK-1-34 J2.3
OIIK-3-31 J3.3
OIIK-3-Y1 2132

5. ®OH/1 OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpocsl 1J151 caMOCTOSITEJIbHOM MOATOTOBKH K 9K3aMEHY

OK3aMeH He IPeyCMOTPEH

5.2. IlepeyeHb padoT, BHINOJHAEMbIX 110 JUCHUIJIHHE

To AUCHHUIUTHHE TPETYCMOTPEHO: BHITOJHEHNE | 3aIIUTa KypcoBoi padoTsl [JI 3.3]; BEIIOIHEHHE U 3aMKUTa JTabOPaTOPHBIX
pador [JI13.2].

J1abopaTopHbIe PadoOTHI :

1.Uccnenoranue oaaodasHoro nsyxoomMorounoro tpancopmaropa (YK-1-31, YK-1-32, YK-1-V1,

OIIK-3-B1) [JI 3.2]

2.MccnenoBanue MaIInHBI TOCTOSHHOTO TOKA C He3aBUCUMBIM Bo30ykaennem (MIITHB) (VK-1-31,VK-1-32,VK-1-33,
OIIK-3-31, OIIK-3-VY1, OIIK-3-B1) [JI 3.2]

3.HccnenoBanue crioco0OB peryMpoBaHUsl CKOPOCTH aCHHXPOHHBIX JIBUTaTeNel ¢ KOPOTKO3aMKHYThIM poropoM (YK-1-31.
VK-1-32, VK-1-Y1, OIIK-3-B1). [J13.2] .
4 VccnenoBanue cuaxponnoro reueparopa(YK-1-31,YK-1-32, YK-1-¥2,VK-1-33, YK-1-34 YK-1-V¥1, OIIK-3-31,
OIIK-3-¥1, OITK-3-B1). [J1 3.2]
KypcoBasi pa6oTa 1Mo HHAMBHAYAJIbHBIM BapHaHTaM Ha TeMmy: «Pacuér u BeIOOp critoBoii yactu ADI».

(YK-1-31, YK-1-32,YK-1-33. YK-1-Y1. YK-1-34.0I1K-3-31.0I1K-3-Y1) [JI 3.1].

Bomnpochl 1J1st cCaMOCTOSITEIbHOM MOATOTOBKH
Pa3nenni 1, 2
1. Knaccudukanust aneKTpuueckuX MallyH, UX NperMyIlecTBa, HanpasieHus pa3sutus. Homuuaneaeie napamerpsl. (YK-1-31)
2. IlpuHnymn neicTBus TpaHchopMaTopa, yCTporCTBO, peodpazoBanue napameTpos. (YK-1-32)
3. OmBITHI X0JIOCTOTO X012 U KOPOTKOTO 3aMbIKaHHA TpaHc(hopMaTopa: CXeMBbI 3aMELIeHuUs U onpeaessieMsle mapameTpsl. (YK-1-31,
OIIK-3-31)
4. Pabota Tpanchopmaropa moJ Harpy3Koil. YpaBHEHHE TOKOB. Y paBHEHHE IEKTPUIECKOTO PABHOBECHS TOKOB U HANIPSHKCHUI
obmoTok Tpanchopmaropa. (YK-1-31, OIIK-3-31)
5. Dnektpudeckas cxema 3aMmelieHus Tpancopmaropa. [IpuBenennstii Tpancopmarop. (OITK-3-31)
6. Bexroprast quarpamma oxHodasHoro tpauchopmaropa npu RL-narpyske n RC-Harpy3ske (aHaTUTHYECKHE 3aBUCUMOCTH U
nopsiok moctpoenust). (OITK-3-31)
7. lotepu mowmHocty u KI1J] Tpancdopmaropa. OntumanbHas Harpyska Tpancdopmaropa. (YK-1-31, YK-1-32)
8. Buemnsis xapakrepuctuka Tpanchopmaropa. (YK-1-31, YK-1-32)
9. Tpéxdasusliii TpaHcHOpMaTOp: KOHCTPYKIHS, (MAPKUPOBKA BHIBOJOB OOMOTOK), OCHOBHBIE CXEMbI BKIIOUCHHSI OOMOTOK H
rpynmsl coenuHenuit. (YK-1-31, YK-1-32)
10. [apannensHas padota TpanchopMaTopoB (YCIOBUS BKIIOYECHHUS Ha MapauiensHyto padory). (YK-1-31, YK-1-32, OIIK-3-31)
11. Ceapounsiii Tparchopmarop. CriocoOsI perynupoBanus cBapounoro toka. (YK-1-31, YK-1-32)
12. ABrotpanchopmaropsl. M3mepurensusie TpaHchopMaTops! Toka u Hanpspkerus. (YK-1-31, YK-1-32)
Paznen 3.
. YeTpoicTBO MaIIMH NOCTOSTHHOTO Toka. HasHaueHne KoHCTpyKTHBHBIX 21eMeHToB. (YK-1-31, YK-1-32)
. [IpuaImn neiictBus MamuH moctossHHOTO Toka. DJIC ¥ anekTpoMarHuTHEIM MoMeHT MamuH. (YK-1-31)
. IIponiecc camoB030Y K ICHUS MallIMH [IOCTOSIHHOT'O TOKA: MPUHIMIBI camoBo30yxkaenus. (YK-1-31)
. Pacuer MarHuTHOM 11eMTH MaIIMHbI MOCcToHHOTO ToKa. (OITK-3-31)
. KommyTarnust B MammHax nocTostHHOro Toka. CriocoOsl ymydmenus kommyTtauuu. Peakius sxops  (YK-1-31, YK-1-32)
. XapakTepHCTUKHN reHepaTopoB nocTtostHHoro Toka. (YK-1-31, YK-1-32)
. BHemrHme XapaKkTepUCTHKU TEHEPATOPOB PA3INIHBIX crtoco6oB Bo30OyxkaeHus. (YK-1-31, YK-1-32)
. JIBUTaTENN MOCTOSIHHOTO TOKA HE3aBUCHMOTO U MapalIeIbHOTO BO30YXKICHHUS: CXEMBI BKJIIOUCHHUS, MEXaHIHIECKON
xapakrepuctuku (YK-1-31, YK-1-32)
9. PerynmmpoBanue yrioBoi CKOPOCTH BpaleHUs ABUTaTeNeil HOCTOSHHOTO TOKAa HE3aBHCUMOTO BO30y K IeHHs. MexaHnueckue
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xapakrepucTuku perynuposanus. (YK-1-31, YK-1-32)

10. Ilyck nurareneil mocTosHHOro Toka. OCOOEHHOCTH ITyCKa JBUTraTeNneil pa3nu4Hbx cxeM BKmodeHus. (YK-1-32)

11. JIBurarenu moCTOSTHHOTO TOKa MOCIIEI0BATENLHOTO M CMEIIAHHOTO BO30YK/EHH: CXEMBI BKITIOUCHUS, MEXaHUUECKHE
xapakTepucTuky, ocodoernHocth. (YK-1-32)

12. TopMO3HBIE PEKUMBI IBUTATEICH OCTOSIHHOTO TOKa TopMO3HBIE MexaHnueckue Xapakrepuctuku. (YK-1-31, YK-1-32)
13. INotepu u KIIJ] mammu nocrosuuoro Toka. (YK-1-31, YK-1-32)

14. CamoperynupoBaHue apurareineii mocrosaHoro toka. (YK-1-31)

15. MexaHnueckre XapakTepUCTHKHU JBUTaTelIel MOCTOSHHOTO TOKa. Y paBHEHUE MexaHn4yeckoi xapakrepuctuku. (YK-1-31)

Pasnen 4.
. BeckomnextopHsle MamiHbl nepeMenHoro Toka. ( YK-1-32)
. YerpoiictBo Tpéx(]a3HOro acCHHXpOHHOTO ABHUTATENs, HA3HAUCHHE KOHCTPYKTUBHBIX d1ieMeHTOB. ( YK-1-32)
. [Ipuamun neiictBus acuaxponHoro asurarens. Ckonbxenue. (YK-1-31)
Pabora acuHXpOHHOTO JIBHUTaTesNs MpH Bpamaromemcs porope. (YK-1-31)
DJeKkTpryecKas cxema 3aMelICHUs TPeX(Pa3HOro aCHHXPOHHOTO JIBUTATENs pH Bpammaromemcs portope. (OIIK-3-31)
. BJIC obmoTtkH TpexdaszHoro acuaxponHoro apuratens. (YK-1-31)
. OHepreruyeckas quarpamma acuHxpoHHoro asurarens. [Torepu u KIIJI acunxponnoro asuratens. (YK-1-31, YK-1-32)
. Mexanu4eckue xapakTepucTike TpexdasHoro acuaxpontoro asurarens. (YK-1-31)
. ITyckosie cBoiicTBa acuuxponHoro asurarens ¢ K3 u ¢pazusiv poropom. (YK-1-31, YK-1-32)
10. Paboune xapakTepucTuku Tpexdasznoro acuaxponnoro asurarens. (YK-1-31)
11. PerynupoBaHue cKOpOCTH BpalleHUs Tpexda3Horo acuaxpoHHoro asurateis. (YK-1-31)
12. Topmo3HEIe peskuMbl acuHXpoHHOTo aurarers. (YK-1-31)
13. OcHoBHEIE cBO¥CTBa Tpex(asHoro acuaxpoHHoro aeurareist. (YK-1-31, YK-1-32)
14.Pabora Tpexda3HOro aCHHXPOHHOTO ABHTATEINs IIPH BpallaiomeMcs H 3aTopMoxkeHHoM portope. (YK-1-31)
15. OnHodasHblif acHHXpOHHBIN BUraTenb. Mexannueckas xapakrepucruka. (YK-1-31, VK-1-32)
16. Bpamaromieecs u myJbcupyromniee MmarautHoe mosie u ero MJIC. (YK-1-31)
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17. YcTpoHCTBO CHHXPOHHBIX MAIllH, Ha3HAYeHHE KOHCTPYKIIMOHHBIX 35eMeHToB. (YK-1-32)
18. Crioco0s1 Bo30ykaeHust cHHXpoHHBIX MamyH. (YK-1-31, YK-1-32)

19. Peakuus sikopst cHEXpOHHBIX MamuH. (YK-1-31)
20. XapaKTepHUCTHKH CHHXpOHHOTro reHeparopa. (YK-1-31, VK-1-32)
21. BekTopHbIe qrarpaMMbl SBHOIIOJIIOCHOTO U HESIBHOIIOJIFOCHOT'O CHHXPOHHOTO reHepatopa. (OI1K-3-31, YK-1-31)
22. TlapannensHas paboTta cuHxpoHHOro reHeparopa. (YK-1-31, YK-1-32)
23. YriioBbIe XapaKTEepUCTHKH CHHXPOHHOTO reHepaTopa U cuHxponHoro asurareist. (YK-1-31)
24. U-o6pa3Hble XapaKTepUCTUKHU CUHXPOHHBIX MamuH. (YK-1-31)
25. CriocoOsI mycka cuHXpoHHBIX asuratenei. (YK-1-31, YK-1-32)
26. Paboune 1 MexaHHYECKHE XapaKTePUCTUKN cHHXpoHHOTO nBuratens. (YK-1-31, YK-1-32)
27. IlpeumyniecTBa U HEAOCTaTKU CHHXpOHHBIX aBuratene (YK-1-31, YK-1-32)
28. CHHXpOHHBII KOMIICHCATOpP: Ha3HAUCHUE, OCOOCHHOCTH KOHCTPYKIUH, BeKTOpHBIe auarpamMmsl. (OITK-3-31)
29. PerynupoBaHue CKOPOCTH BpallleHHs1 CHHXpOHHBIX asurateneil. (YK-1-31)

Pazgen 5

1. JIBurarenu moctosHHOTrO Toka Manoi momHocTH. (YK-1-31, YK-1-32)

2. Mukpomamussl. (YK-1-31, YK-1-32)

3.YHuBepcanbHbIi KomaekTopHbIi asurarens. (YK-1-31, YK-1-32)

4. McniomHUTENbHBIN ABUraTelb mocTossuHoro Toka. (YK-1-31, YK-1-32)

5. Ilpuanun aevicTBus ructepesucHoro asurarens. (YK-1-31)

6. anykropHast CHHXpOHHas MamuHa. Y crpoicTo u npunimn peiictsus (YK-1-31, YK-1-32)
7. Illaroserit qeurarens. (YK-1-31, YK-1-32)

Ilepeuens BOMpPOCOB JIs1 3aIIMTHI J1a00PATOPHBIX padoT

JlaGopaTopuas padora 1. (VK-1-31, YK-1-32, YK-1-¥1, OIIK-3-B1)

1. YerpoiicTBo 1 mpuHImI AeiicTBHs 0AHO(BA3HOTO TpaHchopMaTopa.

2. OnebIT X.X. U ONpeeIsieMble TapaMeTphl.

3. OmbIT KOPOTKOTO 3aMbIKaHHUS ¥ OTIPEIENseMbIe TTapaMeTpBI.

4.BHenrHss XapaKTepUCTHKA TPaHCPOpMaTopa

5. Morepu n KII/I Tpanchopmaropa.

6. BexropHast quarpamMMa 1 aHaJIMTHYECKUE 3aBHCHMOCTH JUIS €€ IIOCTPOCHHSI.
7. Cxema 3aMelleHHs TpaHchopMaTopa.

8. Ces3p DJIC 1 MarHUTHOIO TOTOKA TPaHCHOPMATOPA.

9. Yto Takoe mpuBenEHHBINH TpaHchopmaTop?

10. 3akoH MOJIHOro TOKa AJs TpaHCHOopMaTopa.

11. YpaBHEeHHE 3IEKTPHIECKOTO PaBHOBECHS TpaHC(opMaTopa.

12. YpaBuerns MJIC 1 TokoB 0HO(A3HOTO TpaHCHOPMATOPA.

13. Kak ompenenuTts Havyaixa ¥ KOHIIBI 0OMOTOK TpaHcdopmaropa?

14. CxeMBI 1 TPYTIIBI COEMHEHUH 0OMOTOK TpaHchopMaTopa.

15. Kax onpeznensiioTcst  TpHBECHHBIE TApaMeTphl BTOPHIHON 0OMOTKH?

16. CriocoObI oXJIaXKICHUS TPAHC(HOPMATOPOB.

17. KakoB pe3yJsibTaT BKIIOYEHHs TpaHC(opmaTopa B CETh OCTOSIHHOTO HANPSDKEHUSI?




18. KOHCTpYKTHBHOE OTJIMYME OOMOTOK BBICOKOTO ¥ HU3KOTO HAIPSDKEHUI, 0003HAUEHHUS X BHIBOZIOB.
19. Kakumu notepsMu npeHeOperaroT IpH ONbITaX KOPOTKOTO 3aMBIKaHHS U XOJIOCTOr0 X0Aa U noyemy?
20. Kakoe Ha3HaueHUE U3MEPUTENBHBIX TpaHCHOPMATOPOB?
21. Kak onpeneiuTh ONMBITHBIM ITyTEM HANPSHKEHHE KOPOTKOTO 3aMBIKAHHSA?
22. TTouemMy B TEXHHUYECKOH XapaKTEPHCTUKE TpaHCPOpPMATOpa YKa3bIBaeTCs MOJTHAS HOMHHAIBHAS MOIIHOCTE?
23. KakuMu nmapaMeTpamu ompeiersieTcs KauecTBO TpaHc(hOopMaToOpHOro Macia?
24. Kak W3MEHHTCS MarHMTHBI HOTOK TpaHC(OpMAaTopa IPH YMEHBIICHWH HATPy3KH, CCUCHUs MarHHTOIPOBOJA, YaCTOTEI
MUTAIOIIEH CeTH, MHIYKIH CTaJIn?
25. Kak U3MEHHTCS TOK XOJIOCTOrO X0/1a TpaHC(hOopMaTopa NMpH YCIOBUAX 11.247
26. PerynupoBanue HanpsbkeHus: TpaHchopmaTopoB (npunimnsl PEB i PITH).
27. TpancdopMaTopsl CIEHUATLHOTO Ha3HAYCHHUS.
28. YcnoBus BKIIOUSHHS TPaHC(HOPMATOPOB HA APaAJUICIBHYIO PaboTy.
29. Kakue npenMymiecTBa TpEXOOMOTOYHOTO TpaHCcopmaTopa?
30. Kak perynmpyroT TOK cBapO4HBIX TpaHC(HopMaToOpoB?
Jla6oparopuas pagora 2. (YK-1-31,YK-1-32,VK-1-33,011K-3-31, OIIK-3-V1, OIIK-3-B1)
Kakyro pons urpaer OB B JIIT?
Bunsr coequnenns OB ¢ O5?
Kaxue Bubl HOTEph BO3HUKAIOT U3-32 IETOYHO-KOJUIEKTOPHOTO y3i1a?
UYro sBJIsIETCSI OCHOBHBIM KOHCTPYKTUBHBIM HepocTaTkoM JIIT
Bo ckonbko pa3 myckoBoii Tok B AIIT Gobliie Toka HOMHHAIBHOTO?
Kakoif u3 pe>xuMoB pabOThI MAIIMHbI TIOCTOSIHHOT'O TOKA C MOCJeI0BaTeIbHbIM coeanHeHneM OB He cymecTByeT?
UYTo co3IaroT Moroca MOCTOSHHBIX MATHUTOB, PACHONOKeHHbIe Ha ctatope AITT?
Kaxoii crioco6 coemunenus OS5 ¢ OB obecneunBaer Makcumanbubid KIT/1?
Uro Takoe MexaHudecKkas xapakrepucruka MIIT?
0. B peanpHbIX ycinoBusix mpu pabore nasurareneil Bxomoctyio (M = 0) B 0OMOTKe SKOpS CyIIECTBYeT HEOOJBIIONH TOK
xosocroro xoza Ixx.Yem on oOycinoBnen?
11. Kakoe ypaBHEeHUE ONMChIBAaET MEXaHUUYECKYIO XapakrepucTuky MIIT?
12. Kakoe ypaBHEHHE ONHCHIBAET HICKTPOMEXAHNYECKYI0 XapakTepucTuky MIIT?
13. Hamnumunre ypaBHEHHE )XECTKOCTH. UTO reOMETpUYECKH 03HAYAET KECTKOCTh XapaKTEPUCTUKHU?
14. Kaxk MeHseTCsl CKOPOCTh BpAIIECHHS Bajla ABUTaTelIs IPHU YMEHBIICHUN HANPSDKSHHUS MHUTAIoMmei cetn?
15. B kaxoi 30He H3MEHEHHE MTUTAIOMIETO HAMIPSHKEHUS MTO3BOJIAET PETYINPOBATh CKOPOCTH BpamieHus Bana JAI1T?:
16. 3a cuér uero peanusyercs peryauposanue ckopoct JIIT MarHuTHBIM IOTOKOM?
17. Ilpm perymupoBannu ckopoctd JAIIT MarHUTHEIM ITOTOKOM, 3JIEKTPOMAarHUTHBIH MOMEHT ABUTATeNs OyJeT YMEHBIIAThCS, a
MOIIHOCTb ?
18. Tlpu xakom crocobe perymupoBanus ckopoctu JAIIT MOIIHOCTE yMEHbBIIAETCsl MPOHOPIMOHAIBHO YMEHBIICHHIO CKOPOCTH
BpalIeHUs 7
19.IToyemy He noIycKaeTcsi yMEHbLIEHHE MarHUTHOTO TI0TOKa B 2-3 pa3a?
20. Ha3oBute pexxuMbl pabOTHI MAIIMH MIOCTOSIHHOTO TOKA.
JladopaTtopuasi pa6ora 3. (YK-1-31. YK-1-32, VK-1-V1, OIIK-3-B1).
1.YerpoticTBo cratopa U potopa A/l n npuHIUII ero paboTHL.
2. YacToTa BpamieHus MarHUTHOT'O HOJISL M crioco0bl e€ perynupoBanus. Kak Biusier Ha Heé yactoTa cetu?
3. Uro nazeBaercst ckonbxeHneM AJl? IosicHuTs cooTBeTcTBYIONIYI0 (hopMyiy. OGIacTh H3MEHEHHUS CKOJIBKEHHSI aCHHXPOHHON
MAIIUHBI:
a) B IBUT'aTEJIbHOM PEKUME;
0) B peXUME HIIEKTPOMATHUTHOTO TOPMO>KEHHS;
B) TCHEPATOPHOM PEXKHME.
4. IloueMy B MOMEHT ITyCKa TOK B JBHTaTeJie BO MHOTO pa3 0oJblie HoMHHAIbHOT0? Kakne HexkenaTebHbIe SBICHHS BO3HUKAIOT B
CeTH Ipu
NPOTEKAHHUH 110 HEel OOJIBIINX ITyCKOBBIX TOKOB?
5. TlpoananmsupoBaTh KpuByto n(M) u moscHuTh mporiecc mycka AJl. Ykazath Ha rpapuke KPUTHUCCKHMA, MyCKOBOW H
HOMMHAJIbHBIIf MOMEHTBI.
6. lnsg kakux meneld B aCHHXPOHHOM OJJIEKTPOJBHUraTese ¢ ABOMHONW Oennubell KIETKOM Hapy>KHYIO KJIETKY BBINOJHSIOT U3
CTEpIKHEH ¢ Mo IIIONIAbI0 TOTIEPEYHOTO CEUCHHUS?
7. TlosicHUTH cIIOCOO YMEHBIIEHUS ITyCKOBOTO TOKa ABUTATENs MPU MEPEKIIOYEHHH OOMOTOK CTaTOpa C «TPEYTONbHHKA» Ha
«3Be3my». [IpenmymecTa 3T0r0 Ccrioco6a, yuuThIBas H3MEHEHHS TOKa, MOIITHOCTH ¥ MOMEHTA.
8. Kak ucrnonbs3yioTcst akTHBHBIC U PEaKTHBHBIE COIPOTHBIICHHS JUTS YITyUIISHUS ITyCKOBOTO PEXXUMa JIBUTaTelIs?
9. Jlyist Kakux 1eneil y aCHHXpOHHOTO JIBUraTelisi IPUMEHSIOT POTOP C IyOOKUMH mazamu?
10. Kak Biusier ckonbxenue Ha DJ[C 1 yacTtoTy ToKa, moTepu poropa?
11. Kak onpenenuts NOTEpH B CTANIX IPHU U3BECTHBIX: Poy, Py, 11y?
12. KakoB ¢u3uueckuii CMbICI 3JIEKTPUUSCKOr0 IKBUBAJICHTa MEXaHHYECKON Harpy3Ku?
13. CpaBuute Tok X.X. A/l u TpancdopmaTopa OTHHAKOBON MOLIHOCTH.
14. Tlosicauts npouiecc Harpy3ku A/l mo ero CJIC .
15. Kakue npenMymiecTBa THPUCTOPHOTO HHIYKI[HOHHO — JMHAMUYECKOTO  TopMoxeHHs AJl.
16. KoopuHaTel XapaKTepHBIX TOYEK MEXaHUYECKOH xapakTepucTuku AJl.
17. Onpenenure CHHXPOHHYIO U HOMHHAJIbHYIO 4acTOThI Bpamenus AJl tuna 4A180L8Y3 npu s,=2,5%.
18. Onpenenute yactoty Toka poropa A/l no ycnosusim I1.17.
19. ITouemy B CyMMapHBIX MOTEPSX HE YYUTHIBAEM MarHUTHBIE IOTEPH poTopa’?
20. Kak usmenutcst M ., ¥ TOK /; IpH MEPEKIIOIeHUH 00MOTOK cTatopac AHa Y ?
21. IIpuHIMIIaNEHAsE SIIEKTPUIECKas cCXeMa CTeHaa uccieaoBanus AJl.
22. IlpuBeaute paboure XapaKTePUCTHKU ACHHXPOHHOTO JIBUTATENS C K.3. POTOPOM.
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23. IlpuBenuTe peryaIupoBOYHbIE MEXaHHYECKUE XapaKTEPUCTUKH aCHHXPOHHOTO JIBUTaTels.
24.YCTpOUCTBO U HA3HAYCHUE CEJILCHHOB.
25. Kak nosiy4uTh IyCKOBOM MOMEHT B 0JHO(a3HOM ABUraTesie?
26.Kaxkas BennunHa cKONbXeHUs A/l ipy TOPMOKEHUH MPOTUBOBKITIOUECHHEM?
27.Kax onpeienuTs 3IeKTPOMAarHUTHY 0 MOITHOCTE AJ] ?
28.Mcnons3yst CJIC acHHXpOHHOTO ABUraTelIsl, OOBSICHUTE IIPOLECC HATPY3KH H CAMOPETyIHPOBAHUS.
29.IloyeMy HpH YaCTOTHOM pEryJIHPOBAHUM YacTOTHI BpameHus: AJl OJHOBPEMEHHO C YacTOTOH TOKa HEOOXOIUMO H3MEHSTH
HanpspkeHue?
30. 3aKOH MOJIHOTO TOKA /Il MarHUTHOM nenu A/l
31 Kak obecnieunts HOMHUHAJIBHBIE TAPAMETPHI peskuMa padboTsl AJL?
32. Ha xaxom yuactke marautHo# nenu A/l ero MJIC maubonpmasn?
33. Kakue Op1BatoT TUIBI 00MOTOK cTaTtopa AJl?
34. Kakue mapaMeTpsl HCOOXOIUMEI ISl IOCTPOSHHS Pa3BEPHYTOM CXeMBI TPEX(PA3HOM ABYXCIOHHOM OOMOTKH cTatopa?
35.Kakoe Brustaue ooMotouHoro koaddunuenta Ha D/IC craropa?
36.Kaxk onpenensercs mar oOMOTKH cratopa?
37.Kak 3amututh AJl OT aBapUIHHBIX PEKUMOB pabOTHI?
38. Uro ompenesnseT MarHuTHas xapakrepuctuka AJl?
39. Kak MOXHO yBETHUUTh KpUTHUECKOE CKoybxeHue A/l ¢ k.3. poropom?
40. Kak mepexoauTh U3 ABUTATEILHOTO PEKUMa B TOPMO3HBIE pEXXUMBI paboTer AJ]?
41. Kakwue 3nauenns cosf u KI1J] mpu XxomocToM Xo/1e aCHHXPOHHOTO IBUTATENS?
42. Kak onpenernseTcs BeTMIMHA MOMEHTa Harpy3ku A/l OmBITHBIM IyTem?
43. Omnpenennts MOMEHT Harpy3ku miast AJl ¢ macmoprHeiME naHHBIMH [1.17 mpm wactore Bpamenus 720 o6/MuH. (cumras
MEXaHIUYECKYIO XapaKTePUCTUKY HA JAHHOM y9JacTKe JIMHEHHOM).
44. Kaxue ycrnoBust HEOOXOUMBI JUIS TOTyYSHHUS B PACTOYKE CTaTOpa KPyroBOTO BPAIIAIONMIETOCSI MATHUTHOTO OIS ?
45. TTouemy peryJMpoBaHHE YaCTOTHI BPALICHHS H3MEHEHHEM CKOJIBKEHHs OCYIIECTBISIETCS IIPH IIOCTOSTHHOM MOMEHTE Harpy3Ku?
46. Kax u3MeHHTCS yacToTa TOKa pOTOpa MpH yBEIHMUCHUU HArpy3Ku?
JlaGoparopHas pa6ora 4. (YK-1-31,YK-1-32, YK-1-Y1,VK-1-33, YK-1-34, OIIK-3-31, OIIK-3-Y1, OIIK-3-B1).
1. Koncrpykrusasie ocobennoctu CJI.
2. Mpunuun nevicteus CII.
3. OcobenHocty mycka u perynuposanust CJ1.
4. Kak Bnuset Tok Bo30y>xxaenust C/1 Ha cosg.
5. Kax 3aBucut anexkrpomarauTablii Moment CJ1 ot yria 6?
6. [TpuBenute cxemsl Bo30yxaeaus C/1.
7. B uém otinuune CII 0T CHHXPOHHOI'O KOMIIEHCATopa?
8. ITotepu snepruu B CJ1.
9. SIBneHue peakuu SKOpsi.
10. CriocoOBbI MOBBILIEHHS COSQ B DIEKTPHUECKUX CETAX.
11. Koncrpykrusasie ominuus CJ] ¢ HEIBHONOMIOCHBIM HHAYKTOPOM 0T A/l ¢ (ha3HBIM pOTOpOM.
12. Bexropnsie quarpammsl C/I.
13. ®usnueckuii cMbICT KOAQPUIIMEHTa MOLITHOCTH B CIIOCOOBI €r0 MOBBIIICHHS.
14. Tlouemy CJ] Hy>xaaeTcs B CIEUAIBHBIX CIIOCO0AX ITyCKa.
15. IlpeumymectBa u Hepocratku C/I mo cpaBHeHuto ¢ AJI.
16. Cnoco0sr perynuposanus ckopoctu CJI.
17. O1nuuue yrioBbIX XapaKTEPUCTUK BHO U HesiBHOMOMIIOCHBIX CJI.
18. IoscHure nporecc Harpy3ku u camoperynupoBanus CJI ¢ nomouisro ero CJIC
19. Yem onpenensercst moutHocts CJ1?
20. Yem onpenensiercs yroa 0,,? Ero ¢pusuueckuit cMpici?
21. IlpuBeanTe NPUHLIUNUAIBHYIO 3IEKTPHUECKYIO CXEMY BKIIOUEHHS CHHXPOHHOTO JABUTATENs B PaboTy.

IIpumep 3aganust 115 BBINOJHEHHS KYPCOBOii padoThbI

Tema: «Pacuét u Be160p croBoit wactu ADIDy».

1 Bei6op AIIT HB
Ilo 3aaHHBIM 3HAYEHUSIM MOMEHTOB M BpEMEHH M C YIeTOM H3MEHEHHs Harpy3KH, HOKa3aHHOH Ha 3alaHHOI quarpamMMe
MOCTPOUTH BPEMEHHYIO IHarpaMMy MOMEHTOB JAJIs 3aJJaHHOr0 MexaHu3Mma. OnpeeuTb, KaKie MOMEHThI Ha JaHHOU iuarpamme

SABJSIIOTCA HE U3MCHSAIOIUMUCA 3a COOTBETCTBYIOIINE IPOMEKYTKHU BPEMEHH, @ KAKMC MCHAIOT CBOC 3HAYCHUC.

OmnpenenuTs MPOIOIDKUTEIBLHOCTD BKIIIOUEHHUS 110 hopMyste (1) U 1Mo pe3ynbTary yKa3aTb pexkuM paboTel, HAIpUMep, Si.

TIB= thm; 100% ; (1)

yuxra

OmpenenuTh SKBUBAJICHTHBIH MOMEHT 110 opmye (2).

M3KB= Z(le *li) H*M; (2)

Dttty b,

rac Mi, Hwm - MmomeHT B onpeueneHHHﬁ MPOMEKYTOK BPEMEHU t,C - NPOAOJDKUTEIIBHOCTD JTaHHOI'O IPOMEKYTKA BPEMEHHU, thaﬁy C-




CyMMapHO€ BpeMs pabOThl JBHIaTens; Xty C - CyMMapHOe BpeMs may3 B paboTe; o - KOI(QGUIHMEHT, YUMTBIBAIOIIMH

TMPOAOJDKUTEIIBHOCTD BKJIIIOUYECHUSA IBUTATEIIA.

KoaddunuenT , BeiOupaercs u3 taOmuus 1.

Tabmuna 1

11B

15

25

40

60

75

0,2

0,4

0,6

0,8

0,9

Haiitn HE0OX0AMMYIO PKBHBAJCHTHYIO MOITHOCTH B BT, MCXOAs W3 3HaYCHMI SKBHBAJICHTHOTO MOMEHTA WM 33JaHHOM

CKOPOCTH BPAILEHUS SKOPS Ny, 1O popmyiie (3).

30 Br 3)

HckoMyro HOMUHATIBHYIO MOIITHOCTB JBHTATEIS B KBT MPUHATH, ¢ yuéToM K03 (HUIMEHTOB 3araca, paBHOU (hopmyna (4):
Puov=(1,1 - 1,3)-P5 xBr 4)

Omnpenenuts ciocob coeanrenus O u OB u orobpa3uts ero rpaduyecku.

Hcnonb3yst HICTOYHUK HH(OpPMAIIHH, CChIJIKA Ha KOTOPBIN 00s3aTeNibHa, BBIOPATh JICKTPOIBUTATEb MOCTOSHHOTO TOKA U
0003HAYNTh €r0 OCHOBHBIE TEXHHYECKHE XapPAKTEPUCTHKH (THI, HOMUHAIBHYIO MOIIHOCTH Py, kBT, HOMUHaNbHYIO CKOPOCTB
BPALIEHUS Nyoy, 00/MHH, MAKCUMAIILHYIO CKOPOCTh BPAILECHHUSA Ny, OO/MHH; CONPOTHBICHHE OOMOTKH KOS R,, A 1 0OMOTKH
BO30YxIeHUS R,, A; HOMUHAIBHBIH TOK ABUTaTeNs L, A; Hanpsokenue U,B, KT/, %,).

[locne BBIOOpa OBUTATENsT M OMPEHEICHUS BCEX €r0 HOMHHAIBHBIX JAaHHBIX HEOOXOIUMO MOCTPOHUTH ECTECTBEHHYIO
MEXaHMYECKYIO XapaKTepHCTUKY BBIOpaHHOTO ABUTaTess (mpsMas 1 Ha puc.2).

Tak Kak OHa MPSMOJIMHENHA, TO 11 €€ IOCTPOEHHs JOCTATOYHO HAlTH JIBE TOUKM C KOOPAUHATAMH {Myoy: Nuon ) B {Mpin,

Nypax } » ACTIONB3YS GopMyIs (5 — 8).

_m,,, . CEK 4)
wow =30
= Piw . Hu Q)
7m ;
O =255 cex’! ™
i 30
M, = LHM ; Hm ®)
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Puc.2 - EcTecTBeHHas U UCKYCCTBEHHbIE MeXaHU4Yeckue xapakrepuctuxu AIIT

Jnst ompeneneHuss TpeOyeMol 30HHOCTH PEryJTHPOBAHUS HEOOXOJMMO MPOBECTH MPAMYIO, COOTBETCTBYIOUIYIO 3aIaHHON
CKOPOCTH BpallleHXs Baja ABHTaTeNs (psmas 4 Ha puc.2), 1 OTMETUTh Ha Hell 3a/laHHBIe B yCIIOBUM MOMEHTHI. 3aTeM HeoOXOIHMO
BBIOpaTh M OOOCHOBaTh CIOCOOBI PETYIMPOBAHMS CKOPOCTM BpAllleHHs Bajla JABHrarens. B mepBoif 30He perynupoBaHus,

XapaKTePHCTHKH, TPH YMEHBIICHUN HAIPSDKEHUs. HA SKOPE, COXPAHSIOT CBOKO JKECTKOCTB, T.K. coryiacHo (opmyie (9) ckopocTsb

XO0JIOCTOI'O X04a Ny [Ipr 3TOM CHHXKAETCA, a MpUpali€HUE CKOPOCTHU A N 0CTa€TCsl HEU3MEHHbBIM.

n=ny- A n,o06/Muu
iR %1

_U, _ERM, , o6/mun )
c® cd?

rue: U,,B — HanpspkeHune Ha sikope; ¢ — Oe3pa3MepHblil KOHCTPYKTUBHBIN Kodddunnent; @, Bed — cymmapHbIil MarHUTHBII
MOTOK MamuHEL, R, , OM — cyMMapHOe CONpOTUBIICHUE HetH sikopst; My, HM — MomeHT Ha Bairy. CiiejoBaTesIbHO, T TOCTPOCHHS
HCKYCCTBEHHBIX XapaKTEPHCTUK B 3TOM CiIydae JOCTATOYHO depe3 TpeOyeMmble TOYKHM IIPOBECTH MpSMBIE, IapaiieibHbIe
eCTeCTBeHHOH (TpsiMble 2a, 20 u 2B Ha puc. 2). Bo BTOpoii 30He perynupoBaHie OCyIIECTBISIETCS 3a cueT ocaalbieHnss MarHUTHOTO

MIOTOKA, CO37aBaeMOro oOMOTKOH Bo3OykmeHHs. T.k. coryiacHO ¢opmyne 1.9 m cKOpOCTH XOJIOCTOTO Xoja N, M IpUpaIlIeHUEe

ckopocTt An TpH 5TOM yBEIMUMBAIOTCA, TO KECTKOCTh HCKYCCTBEHHBIX XapaKTEPUCTHK IajaeT. XapaKTepUCTHKH
MPSIMOJIMHENHBI, HO HE NapauleIbHbl ECTECTBEHHOW XapaKTepucTuke.lJisl MOCTPOEHUSI UCKYCCTBEHHON XapaKTepUCTUKU BO BTOPOH
30He (mpsiMast 3 Ha puc.2), yuuThIBasi, 4To P paBHa const 1o Bcell xapakTepHUCTHKe, BHa4Yaje Hy>KHO ONpPEAEIUTh €ro 3HaueHHe 10

dhopmyite (10), uconb3yst COOTBETCTBYIOIIIE KOOPAHHATEI.

P':Ml,”'”gao,BT (10)
30
3arteM, 3a/aBas MPOU3BOJBHOE, HO OJIM3KOE K HYJIIO, 3HAUYCHHE MOMEHTA, HAWTH elle OAHY TOYKY ¢ KOOpIMHATaMU

{ M';n' }, PACCUMTAB 3HAYEHHE CKOPOCTH TI0 popmyne (11).
oy =30 P, 0b/Mun (11)
M-z
2. Bb10Op THPUCTOPHOrO Npeodpa3oBaTeisi
Hcnons3oBanue tupuctopHoro npeodpaszosarens (TII) sBiseTcs oqHMM M3 CaMbIX COBPEMEHHBIX CIIOCOOOB CO3IaHMSA
OBICTPOJIEHCTBYIOIIETO PETYIUPYEMOTo MIEKTPOIIPHUBOIA TIOCTOSHHOTO TOKA.
PeBepcuBHbIM THpHCTOpPHBIM mpeoOpazoBateneM (PTII) HaspiBaeTcs mpeoOpa3zoBaTenb, 4epe3 KOTOPBI TOK MOMKET

HPOTEKaTh B 000OMX HANpaBieHHUsAX. [I0CKOIbKY THPUCTOPBI MPOIYCKAIOT TOK TOJBKO B OJHOM HANpaBJICHHH, TO I U3MCHEHUS




HaIlpaBJICHUs] TOKAa Harpy3kd HEOOXOIMMO HCIIOJB30BaTh J[BE I'PYIIIBI BEHTHJIEH, KaXk[as M3 KOTOPBIX IPOBOAUT TOK B CBOEM
HaIpaBJIeHUU. DTH TPYINIBI BEHTUICH Jale BCero cOOMparoTcs 1Mo Tpex(a3HOH MOCTOBOH WiIH TpexX(a3HOH HyIIEBOH cXeMe.

s ynpasnenus TII B HacTosiiiee BpeMsi NPUMEHSIOT IJIaBHBIM 00pa3oM Oe3MHEPIMOHHBIC CHCTEMBI HMMITYJIBCHO-
¢dazoBoro ympasnenust (CUDPY) c¢ mnumoobpasHbIM MM CHHYCOHIAJIbHBIM ONOPHBIM  HANpsDKCHHEM. J[OCTOMHCTBOM
CHHYCOUAILHOH ()OPMBI OIIOPHOTO HAIIPSHKEHHMS SIBISIETCS JIMHEHHOCTD pe3yabTupyromei xapakrepuctuku TI1. Oqnako anama3ox
perymupoBanmst yroa 4 cocraBmser Memee 180°, M COXpaHEHHME CTPOro CHMHYCOMIANBHON (JOPMBI OMOPHOTO HAMPSAKCHHS
HpEeCTABIAET 3HaYNTENbHbIE TpyiHOCTH. [ToaTomy vamte B TIT npumeHsieTcs NMI000pa3HOe ONOPHOE HANPSHKEHHE.

Jns Beibopa TII HeoOxoaumo 3HATH 3HAYEHMS TOKA M HANPSKEHHWS B IENH SKOPS W B LeNU BO30YXKIEHHS

9NIEKTPOJIBUTATEII.
PaccunTats TOK B ienu sxopst o gopmyiie (12)

b LA (12)
I":q-T

HoM

PaccunTath TOK B e 0OMOTKH BO30Yy kaeHus o Gpopmye (13)

I

B

U, A (13)
ROB

B uens sixopst mogbupator PTII, T.x. B mporecce peryiupoBanusi HeoOX0JUMMO MEHAThH HAlpaBJICHUE BpAlLICHUs Baja, B
[ers 0OMOTKH BO30YKIeHHs — HepeBepcuBHBIN TII.

CremyeTr UMeTh B BHIY, 9TO B HEKOTOPBIX CIyJasx THPHCTOPHBII arperaT Mo>keT BKJIIOYATh B cedst 00a mpeobpaszoBaTes.

ITo kaTajoram H3BECTHBIX (HUPM-TIPOM3BOJMTENEH (CChUIKA Ha HUCTOYHMK MH(popManuu obs3atensHa) BeIOpaTh PTII,

nucxons u3 ycnosuit (popmyisr (14), (15), u nepeepcuBHsIit TII — u3 ycnosuit (dopmyist (16), (17):

Iy >1, (14)
Uy >U, (15)
L, >1, (16)
Uy, >U, (17)

ApryMEeHTHpOBATb CBOW BHIOODP, 0TOOPA3UTh, IO BO3MOKHOCTH, BHEIIHUI BHJ BBIOpaHHBIX TII, 0003HAYNTHh MX OCHOBHEIC
TEXHUYECKUE XapaKTePHUCTUKHU U (YHKINOHAIBHBIE BO3MOXKHOCTH.

VYka3aTb, Kakue 3aJa4d YIPaBJICHUS dIEKTPOABUTATENIEM PETU3YIOT JaHHbIE TUPHCTOPHEIE TPeoOpa3oBaTelu.

IMpuBectu cxems! moaxmrodeHus TI1 k 0OMOTKaM 3IEKTPOABUTATEIIS, OMHCATh OCOOEHHOCTH PabOTHI JAHHBIX CXEM.

3 Bb100p aCHHXPOHHOIO IBUraTeJIsl

Jlns BeIOOpa ABUTaTeNsi C MOIMHOCTBIO, COOTBETCTBYIONIEH 3aJaHHOM Harpys3ke, BO3MOXKHO HCIHOJIB30BaTh HECKOJBKO
MeTOJI0B. B maHHOM citydae mpezaraeTcs HCHOMb30BaTh METO/ SKBUBAJICHTHBIX MOMEHTOB.

Ilo 3amaHHBIM 3HAYEHHSAM MOMEHTOB M BPEMEHHM U C Y4YeTOM H3MEHEHMS Harpy3Ku, TOKa3aHHOW Ha 3aJaHHOM
JUarpaMMme MOCTPOHMTH BPEMEHHYIO AMarpaMMy MOMEHTOB JUIS 3aJaHHOTO MexaHm3Ma. OmnpenenuTs, Kakie MOMEHTHI Ha JaHHOH
JrarpamMMe SIBISTIOTCST He M3MEHSIONIIMICS 33 COOTBETCTBYIOIIHE TPOMEXYTKH BPEMEHH, a KAaKHe MEHSIOT CBOE 3HAUCHHE.

OmnpenenuTh IPOAOIDKUTENBHOCTD BKIIOYEHHS 110 (opmyJie (18) i o pe3ynbTaTy yKa3arh pexkuM paboTsl, Hapumep, S;.

MB=Sr,, (18)

yuxra

rae: Lty » C — CyMMa pabodanx BpeMeH; Ty, C — BPEMS IUKJIA PaOOTHI MEXaHU3MA.
OnpenenuTh SKBUBAICHTHBIA MOMEHT 110 opmyite (19).

S (MPi*t)
Dl TEFD

M, = H*m, 19




rae M;, HM - MOMEHT B onpeie/ieHHbIH IPOMEXYTOK BPEMEHH; t;, € - MPOIOJIKMTENIBHOCTD JAHHOTO POMEXKYTKA BPEMEHH; Lipas, C
- CyMMapHOE BpeMs pabOThl JBHIaTeNs; Xtnys, C - CyMMapHOE BpeMs mHay3 B paboTe; o - KOO(QQUIMEHT, yYMTBHIBAFOIIMI
NIPOAOJDKUTEIILHOCTD BKIFOUEHHUS IBUTATEILS.

Koadumment ¢ Hy) HO BEIOpaTh U3 TaOMUIIBI 2.

Tabmura 2
1B 15 25 40 60 75
a 0,2 0,4 0,6 0,8 0,9

Haittn HeO6XOﬂI/IMyIO OKBUBAJICHTHYIO MOIITHOCTH B BT, HCXOJI U3 SKBUBAJIECHTHOTO MOMEHTA U 3aJIaHHOMN CKOpPOCTH

BpaIeHus AKops np Mo popmyre (20)

7-n,, BT (20)

OnpenennuTs 3aJaHHOE CKOJBKEHUE, UCTIONB3YS hopmyy (21)

s :u.loo%, 21
nl

rie: nj 06/MHH — CHHXPOHHAs! CKOPOCTb; Np,00/MHH — 3a/laHHasi CKOPOCTh BPAILlIEHUS POTOpA.

VckoMyto HOMHHAIIBHYIO MOITHOCTH JBUTATeNs B KBT BEIUHCINTE ¢ yuéTOM K03 GHINEHTOB 3anaca 1o ¢opmyie (22)

Puov=(1,1-1,3)-P5 kBT (22)

W3 nomyueHHOro MHTEpBajga MOIIHOCTeH (pe3yabTaT u3 (GopMynsl (22) M CHHXPOHHOH CKOpPOCTH n; 00/MHH BBIOpaTh
3JIEKTPOJBUraTe b IEPEMEHHOTO TOKA, yKa3aTh €ro OCHOBHbIC TEXHHYECKUE XapPAaKTEPUCTHKH M IycKoBble cBoictBa (tun AJIK,

PuowkKBT; n ,00/MuE wimu 1y 06/mMum; U,B; KL, %; cosp; S ,%; S ,%; m ; m ;m; i,). Cchulka Ha HCTOUHHK MH(pOpMAIHH
HOM K HOM i m k
oOs3aTenbHa.

OxapakTepru30BaTh BHIOPAHHBIN DIIEKTPOIBUTATENb.
[IOCTPOMTH ECTECTBEHHYIO XapaKTEPHCTHKY (CM. pUC. 3), HCIIONB3ys (opMyel 24 -28: '
(23)
2

rae: M;, HM — Texymmuii MOMEHT Ha Bajly JBHUIaTellst; My, HM — MakcumanbHbli (KpUTHYECKUIT) MOMEHT, Pa3BUBAaEMbIH JaHHBIM
JBHUTaTeJIeM; S;, % — CKOJIbKEHNE, COOTBETCTBYIOIEE TEKYIIEMY MOMEHTY; Sk, Yo — KPUTUUECKOE CKOJIbKEHHUE.

M, =m M, Hu (24)
= P, Hm (25)
LT (26)
o =30
M, 0 =m, M, . Hu 27
M,=m,-M,, . Hx (28)

rae: My,HM — myckoBoif MOMEHT BBIOpAaHHOTO ABUTATeNs; My, ,on,HM — MakcHMambHO IOMYCTUMBIA IIPH 3aIlyCKe IBHUTATENS
MOMEHT (OH MOXET OBITh PaBeH HOMUHAIBHOMY, HO BCETJIa MEHbBIIE KPUTHUYECKOTO); Mi.,HM - KpUTHYECKHII MOMEHT WK
MaKCHMaJIbHBIi MOMEHT, Pa3BUBAEMbIi JIBUTaTEIIEM.

M,Hm
350 4

300 4
250 4
200 4
150 4
100 4
50 A
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Puc. 2. EcrecTBeHHas MexaHu4ecKas XxapakTepucTuka AJl
! Jlms mocTpoeH s XapakTeprucTHKH B rakere MahtLab nenecooGpasto 3amMennts B popmyre 2.6 M; Ha f(x),

as; Ha X.

s onpenenenus TpeOyeMOii 30HHOCTH PEryJIHPOBAaHMUS, BEIHECTH B OoJbIieM MaciiTabe pabodyro 4acTh €CTECTBEHHOM
XapaKTePUCTUKN Ha OTACNbHBIA Tpaduk (mpsmas 1 Ha puc. 2.3), 3aTeM NPOBECTH NPSAMYIO, COOTBETCTBYIOIIYIO 3aJaHHOMY
CKOJIBXKEHHIO (IpsiMast 5), Ha KOTOPOIl OTMETHTH 3aaHHEIE B yCIIOBUM MOMEHTEL.

JUIs moCTpOeHMsT MCKYCCTBCHHBIX XapaKTEPUCTHUK HEOOXOIWMO dUepe3 IOJIydeHHbIE Ha NPSMOH 5 TOYKH INPOBECTH
HpsiMble, MapajuielibHble €CTECTBEHHOM XapaKTepHCTHKE. B 3aBHCHMOCTH OT TOro, kak OyIyT pacIONIOXKEHBI HCKYCCTBEHHBIE
XapaKTepUCTHKH Ha TpaduKe, OIPENCIUTh 30HHOCTh pPEryJHpPOBaHUS W BBHIOpPaTh CHOCOO PpEryJIMpoBaHHsS CKOPOCTH
3JIEKTPOABUraTess, Hanobosee 1eeco00pasHbIi B JaHHOM ClIyyae.
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Puc. 3 EcrecTBeHHas M HCKYCCTBEHHBIE MeXaHWYecKue xapakrepuctaku AJJK
Paboune WacTi MCKYCCTBEHHBIX XapaKTEPHCTHK — MPSMOJMHEHHBI, T.K. YaCTOTHOE PEryIHpOBaHNE, HE 3aBHCHMO OT
croco0a peryIrpoBaHus, II03BOJISIET COXPAHUTD JKECTKOCTH pabodeil YaCTH HCKYCCTBEHHBIX MEXaHHIECKHX XapaKTCPHCTHK.
Jlnst BeIOOpa crioco6a peryanpoBaHus BO BTOPOi 30He HEOOXOMMO ONPEeNINTh BEINYNHY ITPEBBIICHUS HAPSDKEHHIS Ha
UCKYCCTBEHHOH XapaKTepHCTUKE, COOTBETCTBYIOLIEH MAKCUMAJIbLHOMY MOMEHTY.
Y4uThIBas, YTO OTHOIIEHUS aMIUIMTYJ U 9aCTOT Ha Pa3HBIX XapaKTE€PUCTHUKAX MPHONU3UTEIBHO PABHBI, BOCIIOIb3YEMCS
otHoenueM (popmyia (29)

Umax = UH(!M ?nax ’ B (29)’
HOM
rae: Upay, B— MakcumanbHas TpeOyeMasi aMIuinTyaa HanpsokeHust; Uy, B — HOMUHaNBHOE 3HAUCHHE HANIPSDKCHHUS ITUTAIOIICH CETH;
finax, [ I1—MaKCUMaJIbHAs BBIXOIHAS YaCTOTA; fy,, , [ 1] — yacToTa muTaroieii ceTu.
OmnpenenseM, yAOBICTBOPSETCS JIH YCIIOBUE
U naxson < 1L00SU

B 3aBUCHMOCTH OT BBINOJHEHHS JAHHOIO YCJIOBHS BbIOMPAETCS COOTBETCTBYIOLIMI 3aKOH YaCTOTHOTO PErYJIMPOBAHUS
WJIH, IPYTUMH CJIOBAMHM, BBIOUPAETCSI COOTHOILICHHE MEX/y aMIUTUTY/I0H U YaCTOTOH BBIXOJHOTO HAIIPSKEHMS.
4. Bbi6op yacToTHOrO NNpeodpaszoBareis
Ipu BeIOOpe ITY HEOOXOAMMO YUHMTHIBATH MOLIHOCTBH JBHUTATEINs, & TAKKE MAKCHUMAaJbHYI0 ¥ MHHUMAJIBHYIO YaCTOTHI
BpAIIEeHNs POTOPa IJIsl BEIOPAHHOTO CII0c00a peryInpoBaHusL.

MoIHOCTE YacTOTHOTO IpeoOpa3oBaTelst IODKHA OBITh paBHA MM OOJBINE MOIIHOCTH JJICKTPOABUTATENS, a
HaIpshKEHHEe YaCTOTHOTO ITPpeodpa3oBaTessl JOJDKHO COOTBETCTBOBATH HOMHHAJIBHOMY HAIPSDKEHHIO QJICKTPOABUTATEIS.

st onpeneneHuss MaKCUMAaJIbHOM YacTOTHI, KOTOPYIO JOJDKeH o0ecHeunTh Ha BBIXOJE YaCTOTHBIM IpeoOpa3oBaTellb,
HEOOXOAMMO ONpEeJeNUTh BO CKOJBKO pa3 HU3MEHHUTCS CKOPOCTb JUIsi MAaKCHMajJbHOTO MOMEHTAa MCKYCCTBEHHOMH
XapaKTEePUCTUKH 110 CPABHEHUIO CO CKOPOCTHIO IS TAKOI'0 )K€ MOMEHTA Ha €CTECTBEHHOII.

Io popmyne (30) ciemyer onpenenuTs CKOPOCTh BPAIIEHHS POTOPA dICKTPOABUTATENIS:

nZ ecm. — (1 - S2) : nuo.u , 00/MuH 30)

HOM

rac S2_ BCJIMYHMHA CKOJIBXKCHUS (OTH. en.) Ha ECTECTBEHHOM XapaKTEPUCTHUKE, COOTBETCTBYIOIIAsA 3HAYCHUIO

MaKCHMaJIbHOTO MOMEHTA IS 3aJaHHOI CKOPOCTH Ha UCKYCCTBEHHON XapaKTEPHUCTHKE.
CoOTBETCTBEHHO, IIPH CKOJIBXKCHHH §, , CKOPOCTb POTOPA paBHa

n7 ecm. :

ITo ¢opmyne (31) BHUMCINTH, BO CKOJBKO pa3 YBEJHYHJIACh CKOPOCTH pPOTOpa ISl HCKYCCTBEHHOH
XapaKTEePUCTHUKH:

M (€28)
n, ecm.

Tak Kak CKOpPOCTh BpallleHHs POTOpa MPsIMO MPOINOPIHUOHAIbHA YacTOTE NMHTAIOMIEH CEeTH, TO BBIUHCIUTH, KakK

YBEINHYIIACH YACTOTA MUTAIOIIEH CETH, MOKHO, BOCTIONB30BABIIHCH popMyIoii (32):
!
f - ﬂemu k ,FH (32)

Ecnn momyuennas gactota He yIOBIETBOPAET yCIOBUIO f'<7( [, TO TIOTEPH HA HAMATHUYUBAHHE CTaTOpa OymyT
3HAYMUTENIBHO COKPAIIATh CPOK CIIYKOBI ABUTATEIS.

st onpejeneHus MUHUMaIbHOW 4aCTOTHI, KOTOPYIO AOJDKEH 00SCIEeYUTh Ha BBIXOJIE YACTOTHBIN peoOpa3oBaTelb,
HEOOXOANUMO ONPEAENUTh BO CKOJIBKO Pa3 U3MEHHUTCS CKOPOCTh sl MUHMMAIbHOT'O MOMEHTA UCKYCCTBEHHOI XapaKTEpUCTUKHU IO
CPaBHEHHUIO CO CKOPOCTBIO JUISi TAKOTO K& MOMEHTA HAa €CTECTBEHHOH (Ha €CTECTBEHHOM XapaKTEpHCTHKE JBHUTATellb pabOTaeT mpu




YacTOTE MUTAIONICH ceTH, paBHOM S0T ).
BbIUHCIUTB, BO CKOJIBKO Pa3 YMEHbBIIHJIACh CKOPOCTh POTOPA JJISI HCKYCCTBEHHOH XapaKTEePUCTHKH:
P (33)
n,
Brrancnute, kKak yMEHBIIMIACH YaCTOTA MUTaromIei cetr (hopmyrna 2.16):

i :ﬁ-;cm , Tt (34)

’
Ecnu nonyvennas 4acTora He yAOBIETBOPSET YCIOBUIO f >2() [y, TO IIOTEPU HA HArpeB 0OMOTOK poTopa OyayT

3HAYUTEIBHO COKPAIIaTh CPOK
[lo xaramoraM u3BECTHBIX (UPM-TIPOU3BOTUTENEH BBHIOPATH HYACTOTHBIA MpeoOpa3oBaTeNb, HCXOAS M3 CICTYIOMINX

YCIIOBHIA:

- MOIITHOCTH IpeoOpa3oBaTels:

P>18- PH ;KBT (34)

0M.08.

- MIOJIyYCHHBIH JJMana3oH peryjiupyeMbiX 4acToT;
- 3aJIJaHHOE HaIpsHKEHUE,
- HOMUHAQJIBHBIN TOK:

_ I)II(LIL 08. A (3 5)

= bl
HOM
UHO.’I/L 06. Jg ’ 7708. - Cos ¢7

VxkazaTh QupMmy-nipou3BoauTeNs (CChUIKA Ha MCTOYHUK HMH(OpPMAIMU 00s3aTeNbHa), apryMEeHTHpPOBAaTh CBOH BBIOOD,
MIPUBECTU TEXHUYECKHE XapaKTEPHCTHKU BBIOPAaHHOTO IIpeoOpa3oBaTeNsl YacTOTHL. YKa3aTh CHOCOO pPEeryaMpoBaHMS IS
MPOEKTUPYEMOr'0 IIPUBOJIA.

5.Bb10op xommaekTHOro AJII

Bb160p KOMIJIEKTHOTO aBTOMATH3MPOBAHHOTO 3NEKTPONPUBOAA, COCTOSIIETO U3 ACHHXPOHHOTO JBHraTens H
npeoOpa3oBaTes YaCTOThI, OCYLIECTBUTH 110 JaHHBIM, MOJYUYEHHBIM B MPEABIAYLIEM pa3jene:

- TpeOyemast MOIITHOCTh ABUTATEIS;

- 4aCcTOTa MHUTAIOIIETO HAMPSIKCHIS,

- CHHXPOHHAsl CKOPOCTb;

- MaKCHMaJIbHast 1 MUHUMAJIbHAs YacTOTHI BPAIleHHs POTOpa IS BEIOpaHHOTO c1ioco6a peryJnpoBaHus;
- MOIIIHOCTb I1peoOpa3oBaTeIs:

P>18-P, . :xBr (36)

HOM.08. ;
- TMOJIyYCHHBIH JIMaIa3oH PeryJupyeMbIX 4aCTOT BBIXOHOT'O HATPSKCHHUS,
- 33/IaHHOE HATIPSDKEHHUE;

- HOMUHAJIbHBIA TOK:

]mm — PHOM. 06. , A (37)
’ Uuo,w.()& : \/g : 77034 - COS (0

- TpeOyeMble 3aIlIUTHL.

VYka3zare (HupMy-IpOU3BOAUTENS (CCHUIKA Ha MCTOYHHMK HH(popManuu o0s3aTeNlbHa) M THI BBIOPAHHOIO KOMIUIEKTHOTO
ADII ¢ ykazaHueM THIIA ¥ TEXHHYECKHUX JaHHBIX BXomsamux B Hero AJIK m ITY, oToOpa3uth BHENIHHMN BHI dJICKTPOJBUTATEIS
W/WJIM YaCTOTHOTO IpeoOpa3oBarelis Wiv QyHKIMOHAIBHYIO CXEMY 4aCTOTHOT'O IpeoOpa3oBaTes.

ApryMeHTUpOBaTh CBOW BBIOOp, 0003HAYUTH OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH DJIEKTPOIPUBOAA, JOCTOUHCTBA U
(YHKIMOHAJIBHBIE BO3MOYKHOCTH.

6.Bb100p CHHXPOHHOIO ABUrATEIS
Anroputm Bbibopa C/l ananoruyen anroputmy Boibopa AJIK (cM.paznen 4).

W3 momy4eHHOro WHTEpBana MOIIHOCTEH M 3aJaHHOM CHHXPOHHOH CKOPOCTH Nj00/MHH MO CIpPaBOYHHKY BEIOpaTh
CHHXPOHHBII 3JIEKTPOABUTATENb, yKa3aTh €ro OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTHKH M ITyCKOBBIE CBOIiCTBa (CCBHITKA Ha
HCTOYHUK MH(OpPMAIIHK 00s13aTeNbHA).

OxapakTepu30BaTh BEIOPAHHBII 3JIEKTPOBUTATENb.

7 Bb100p BEeHTHJILHOIO ABHTraTeIs

Auroputy™ Beibopa CJ1 ananorudeH anropurmy Beibopa AJIK (cm.paznen 4). OxapakTepu30BaTh BEIOpaHHBIIH
3JIeKTpOABUTaTeNb ((CChlIKa HA MCTOYHUK MH(OpManuy 00s3aTenbHa).
ITpu BeIGOpE BJI HEO6X0AMMO ONPENETUTH THIT JATUMKA MOTOKEHHUSI POTOPA, BEIOPATh €TI0 U OMHCATh.

TpeboBaHusi K 0(hopMJIeHUIO KYPCOBOii padoThI
Kypcosas pabora oopmisercst B coorBercTsuH ¢ [J1.3.3]
5.3. OueHo4HbIe MaTEPHAJIbI, HCNOJb3yeMble s IK3aMeHa (onucaHue OUJIeToB, TECTOB U T.IL.)

OK3aMeH He IpeyCMOTPEH

5.4. MeToauKa OLEHKH OCBOEHMSI JUCIMILIMHBI
DopMoit MPOMEKYTOUHOH aTTecTallMK ABISIETCS 3a4€T B 4 cCeMeCTpe U KypcoBasi paboTa B 5 cemecTpe.
TIpomesxyTouHas aTTecTanus IPOBOAUTCS IO PE3yJIbTaTaM TEKYIIEro KOHTPOJIS (BBIIOJIHEHHS U 3alUThI J1aO0OPaTOPHBIX

paboT 00ydaroImuMuUcs).
OLeHKa «3a4TEHO» BBHICTABILSIETCS B CIIydae, €Cii 00y4aroIUiCs NMEET OLEHKY «3a4TEHO» 110 BCEM BHJIAM TEKYILETro

KOHTPOJIA.




OueHKa «HE 3aYT€HO» BBICTABIAETCA B CIydae, eclIM OOYYalOIMHCS MMEET OLEHKY «HE 3a4Te€HO» II0 OAHOMY BHUIY

TEKYIIIEro KOHTPOJISL.

Kpurtepuu oneHuBaHus BHINOJHEHHUS U 3a1UTHI JIA0OPATOPHBIX PadoT:

«3a4TeEHO»

JlaGoparopHast paboTa BbIIIOJIHEHA; OTYET MO PaboTe OPOPMIICH B COOTBETCTBHHU NPEABSIBIAEMbIM TPeOOBAHUSM; IIPH OTBETE

Ha BOIPOCHI MO TeMe JIadOpaTOpPHOIl pabOThl CTYACHT NEMOHCTPUPYET 3HAHWUE OCHOBHBIX TECOPETHUYECKHX IOJIOKEHHN

pa60TbI 1 YMCHHUEC UX NPUMCHATH Ha IMPAKTUKE.

«He 3auTeno»

JlaGopaTopHass paboTa He BBINOJIHEHA, JUOO OTYET MO PabOTe OTCYTCTBYET WM €ro O(QOpMIICHHE HE COOTBETCTBYET

NPeAbsBISIEMbIM TPEOOBAaHUAM, JTMOO MPH OTBETE HA BOMPOCHI 1O TeME J1a00paTOpHOH paboThI CTYACHT JAEMOHCTPUPYET

HC3HAHNUC OCHOBHBIX TCOPETHUCCKUX MOJIOKCHUH pa60T1>1 1 HCYMCHUEC UX IPUMCHATH Ha IIPAKTHUKE.

OueHnBaHue BbINOJHEHHS U 3aLIMTHI KYPCOBOii padoThl

«OTINIHO»

«Xopouo»

«ynOB.]'IeTBOpHTeJ]LHO»

«HeyZIOBJ]eTBOpHTeJII)HO»

B MIOJJHOM 00BEME;
MOSICHUTEIbHAS 3aITUCKA
o(opMIICHA B TOJTHOM
COOTBETCTBHHU C
MPeAbSBISEMBIMU
TpeOOBaHUSIMHU; PACUEThI
BBITIOJTHEHBI 0€3 OIINOO0K.

TeMe KypCOBOU paboThI
oOyJaroruiics
JIEMOHCTPUPYET TITyO0oKoe
3HAHUE OCHOBHBIX

MX Ha NPaKTUKE.

KypcoBas pabota BrImogHEHA

IIpu oTBETE Ha BOIIPOCHI IO

TEOPETUYECKUX TOJI0XKEHUI
paboTHI U yMEHHE IPUMEHSTh

Kypcosas pabota B menom
BBIIIOJIHCHA [IPABUIIBHO,
pacdeTsl coaepxKar
HETIPUHLUITAAIBHBIC OIIHOKH.
[MosicHuTenpHas 3amucka
odopmiieHa B OCHOBHOM B
COOTBETCTBUH C
HPEIbSIBISEMBIMU
TpeboBaHmsMuU. [lpu oTBeTe
Ha BOIIPOCHI 110 TEMeE
KypCOBOI1 paboTHI
00yyaronuiics
JIEMOHCTPHPYET 3HAHHE
OCHOBHBIX TEOPETHYECKUX
MOJIOXKEHUH paboThI 1
YMEHHUE IPUMEHSATD UX Ha
MPaKTHKE.

KypcoBas paboTa B OCHOBHO#
YaCTH BBITIOJIHEHA;
IMosicHuTeNnbHAs 3aMmiuckKa
odopMmIiieHa ¢ HEKOTOPBIMU
OTCTYIUICHHUSIMH OT
HpeIbABIIEMbIX TPEOOBAHUIH;
P OTBETE Ha BOIIPOCHI 110
TeMe KypcOBOH pabOTHI
oOyyJaronuiics 1aeT B
OCHOBHOM IIpaBUIJIbHEIE, HO
HETIOTHBIE OTBETHL. B
pacueTax ObLIM JOIMYIIEHEI
OLIMOKH, UCTIPABIICHHBIE
ocJie 3aMe4yaHuil
HperofaBaTes

KypcoBas pabota He
BBIIIOJIHEHA, JTH0O
IMosicHuTeNbHAS 3aIiCcKa
OTCYTCTBYET WJIU €€
odopmiieHHE HE
COOTBETCTBYET
HpeIbABIIEMbIM
TpeOOBaHMAM, OO TIPH
OTBETE Ha BOIIPOCHI MO TEME
KypCOBOI pabOTHI CTYIEHT
JIEMOHCTPHPYET OTCYTCTBHE
3HAHMS OCHOBHBIX
TEOPETHYECKHUX MOJIOKESHUN
paboThI U HE YMEHHUE UX
HNPUMEHSTh Ha TPAKTHKE

Ilopsinox,

onpeaenﬂ}omnﬁ npoueaypbl OLICHUBAHUA 3HaHPII>i, yMeHHﬁ, HaBBIKOB H (I/IJ'II/I) onbITa JOCATCIbHOCTH,

XapaKTEpU3YIOIUX YpOBEHb C(OPMUPOBAHHOCTU KoMIeTeHUuH, onpenencH B llomoxenun «O TekyleM KOHTPOJE

yCIieBa€MoOCT U HpOMe)KyTO‘IHOfI arTeCTalun o6y11a101u1/1xcs{,

ayutopHsbix 3ansaTiii B HUTY «MUCuCy I1 239.09-18, Bblyck 2».

TCKYIICM KOHTPOJIEC TIIOCCUICHUSA O6y‘{aIOIJ_II/IMI/IC$I

6. YYHEBHO-METOANWYECKOE 1 UHO®POPMALIMOHHOE OGECIIEYEHUE
6.1. PexoMeHnayemas Jaureparypa
6.1.1. OcHoBHas JuTepaTypa
O6o3HaueHne ABTOpBI, 3arnaBue bubanorexa HN3narenbcTBoO, rox
COCTABHUTEJ
"
J1.1 Kynossa DneKTprudecKue 9BC IOPAMT Mocksa : U3natenbctBo FOpaiir,
B.B. MAIIHHBIL: URL: 2020.
SIEKTPOMEXAHMIECKOE https://urait.ru/book/
Hpeo6pa3()BaHI/Ie elektricheskie-
SHEPIHH: Vuebroe | mashiny-
1ocoGue sl By30B elektromehanichesko
e-preobrazovanie-
energii-453145
112 KomnsuioB, IIpoextupoBanme 9BC FOPAUT Mocksa : U3narensctBo KOpaiir,
n. 1L AIEKTPUUECKUX MAITHH URL: 2018
B2 4. Yactp | : https://urait.ru/bcode/42
YIeOHUK IS 6171
aKaJIeMIIECKOTO
OakaymaBpuaTa
JT13 Komnsinos, IIpoextupoBanue 3BC IOPAUT Mocksa : U3narensctBo KOpaiir,
W II. 3JIEKTPUYECKUX MALIUH URL: 2018.



https://urait.ru/book/elektricheskie-mashiny-elektromehanicheskoe-preobrazovanie-energii-453145
https://urait.ru/book/elektricheskie-mashiny-elektromehanicheskoe-preobrazovanie-energii-453145
https://urait.ru/book/elektricheskie-mashiny-elektromehanicheskoe-preobrazovanie-energii-453145
https://urait.ru/book/elektricheskie-mashiny-elektromehanicheskoe-preobrazovanie-energii-453145
https://urait.ru/book/elektricheskie-mashiny-elektromehanicheskoe-preobrazovanie-energii-453145
https://urait.ru/book/elektricheskie-mashiny-elektromehanicheskoe-preobrazovanie-energii-453145
https://urait.ru/bcode/426171
https://urait.ru/bcode/426171

B2 4. Yacts 2 :

https://urait.ru/bcode/42

YIeOHUK IS 6170
aKaJeMHICCKOTO
OakaymaBpuaTa
6.1.2. JlonoiHuTEIbHAS JIUTEpaTypa
O0o3HaueHune ABTOpBI, 3ariaBue bubdanoreka HN3parenncTBO, 1oj
COCTaBHUTE]
"
J12.1 Komnsinos, OnexTpudeckue 3BC IOPAUT Mocksa : U3narensctso HOpaiir,
n. IL MamuHbl B2 T. Tom 1 : URL: 2020.
yueOHHK /it By30B  |https://urait.ru/bcode/45
1783
22 Komnsi10B, DnexTpudeckue 3BC IOPAUT Mocksa : U3narensctBo HOpaiir,
n. 1L MamuHbl B 2 T. Tom 2 : URL: 2020.
yueOHUK Juist By30B  |https://urait.ru/bcode/45
1784
JN23 TiokoB, B.A. | DnexrpomexaHHUECKUe 9BC HoBocubupck : HoBocubupckmii
CHCTEMBI : yueOHOe «YHHUBEpPCUTETCKAs rOCYAapCTBEHHBIN TEXHUYECKUN
rocobue OuOIMOTEKA OHJIAIH) yHuBepcureT, 2015.
URL:
http://biblioclub.ru/i
ndex.php?page=boo
k&id=438454
6.1.3. Metoanueckue pa3padoTKu
O06o3HaueHne ABTOpHI, 3ariaBue bubnmoreka H3narenscTBo, TOT
COCTaBHUTEIIH
JI3.1 Motopuna Mertonnyeckue URL:
H.II. yKa3aHus no | https://Ims.misis.ru/e
CaMOCTOSTEIILHOMY nrol/3CM6GT
BBIMIOJIHEHUIO KYPCOBOH
paboTHI O AMCIUILTAHE
«ONeKTpuIecKue
MAaIIHHBDY JUTSE
CTYJIEHTOB Harmp.
13.03.02
J13.2 Motopuna Merton. ykazaHus K URL:
H.IT. BBIII. J'Ia60paTOpHI)IX https://Ims.misis.ru/e
paboT Mo TUCHIUTUTAHE nroll/3CM6GT
«ONeKTpU4IecKue
MAaIIHHBDY TS
CTYJIEHTOB Harp.
13.03.02
J1.3.3 TamGypr METOJIMYECKUE HTB CTU HUTY Crapsiit Ockon: CTU HUTY
K.C. | «MUCHC «MHUCHC, 2020.
JOMAIIIHUX 3ATAHUN,
KYPCOBBIX
PAEOT/HPOEKTQB
" BBIITYCKHOU .
KBAJIMOUKALITMOHHOU
PABOTbI
6.2. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHO# ceTu «UHTEpHET»
D1 BecmatHas 37eKTpoHHas 6ubaroTeka oHnaiiH «EquHoe OKHO K 00pa30BaTeIbHBIM PeCypcamy
[DnexTponnbIit pecypce]: http://window.edu.ru
D2 LMS Canvas [DnexktponHblii pecypc]: https://Ims.misis.ru (TTpukaz HUTY «MUCuC» Ne 387 o.B. oT

05.08.2018 r. «O npumeHeHuu B yuebHoM nponecce J0Py»)

6.3. IlepeueHsb MporpaMMHOro odecneyeHust



https://urait.ru/bcode/426170
https://urait.ru/bcode/426170
https://urait.ru/bcode/451783
https://urait.ru/bcode/451783
https://urait.ru/bcode/451784
https://urait.ru/bcode/451784
http://biblioclub.ru/index.php?page=book&id=438454
http://biblioclub.ru/index.php?page=book&id=438454
http://biblioclub.ru/index.php?page=book&id=438454
https://lms.misis.ru/

1 Microsoft Windows
M2 Microsoft Office
113 7- Zip (cBOGOJHO pacnpocTpaHsieMoe NporpaMMHOe obecreueHue)
114 Kaspersky Endpoint Security
I15 PTC Mathcad Express (cBoO0IHO pacnpocTpaHsIeMOe MPOrpaMMHOE 00eCIeueHIe)
6.4. llepeyennb HHPOPMANMOHHBIX CPABOYHBIX CHCTEM H MPO(ECCHOHAILHBIX (a3 IAHHBIX
"l MunuctepcTBO dHepreTHku PO [DnekTpoHHBIH pecypc]: minenergo.gov.ru/
n2 eLIBRARY.RU - HAVYYHAS DJIEKTPOHHASI BUBJIUOTEKA [JnektpoHHbIi  pecypcl:
https:/elibrary.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME

7.1 Ayautopus Ne520

«JlaGopaTopus 3JeKTPONPHUBOJIA U IEKTPHUYECKHX MALTHHY
[lepedeHb OCHOBHOTO 000PYIOBaHUSA, YICOHO-HATIISITHBIX TOCOOMIL:
OKpaH HaCTCHHBIN;

JlabopaTopHbIi cTeH «DIEKTPOTIPUBOI - 5 MIT.;

JlabopaTopHsIii cTeH « DIEKTPUIECKHE MAITMHBD) - 5 MIT.;
KommekT yuebHol mebenn Ha 25 mocagouHbIX MECT.

7.2 Aynutopus Ne 306

«KaOuHeT 111 caMoCTOSITeIbHOI padoThD»

[Tepeuenb ocHOBHOTO 000pYHOBaHNS, yueOHO-HATIISHBIX TIOCOOMI:
IIPOEKTOP;

JIOCKa;

9KpaH HACTEHHBIH;

KOMITBIOTEP — 6 IIT.;

KOMILIEKT y4eOHOH MeOenu Ha 20 JenoBex.

B nmomerennu 11 caMOCTOATENFHON PaOOTH 00YYarOIINXCS
uMeeTcs NOAKIIIoUeHNe K ceT «VIHTepHeT» u 10CTyI B
ANEKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIBHYIO CPEay
OpraHH3aLHH.

8. METOJUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIUXCA IO N3YYEHHWIO JNCHUITJINHBI

ITpomexxyToYHas aTTecTanys 0 JUCHUIUIMHE PEIyCMOTPEHA B BHJE 3a4eTa ¥ KypCOBOi paboThI.

OOGyueHue IPOBOANTCS B [IBA CEMECTPa H OPraHU3yeTCsl B COOTBETCTBHH C HACTOSIIIEH IPOrpaMMOii.

CamocrositenpHas paboTa CTyI€HTOB OCYILIECTBISCTCS U KOHTPOIUPYETCS C TIOMOLIBIO:

- o(hopMITeHHS TOSICHUTENBHOI 3aMHCKH 110 KYpCOBOit pabote,

- BOIIPOCOB JIJI1 CAMOKOHTPOJISL IIPH 3allUTE KYyPCOBOH pabOTBhI,

— BOIPOCOB JUISl 3aIUUTHI Ja0OPaTOPHEIX pador,

— TpeboBaHuil K 0(hOPMIIEHHIO OTYETOB 110 JTA0OPATOPHBIM paboTaM.

3ader MPOCTABISETCS IPH YCJIOBHU BBIOJIHEHUs y4eOHOro IUIaHa JMCUMIUIMHBI, 10 PEe3yJbTaTaM BBINOJHEHUS U
3aLIUTHI Ja00PATOPHBIX PaboT.
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