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OBILIASA YACTD

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

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-1 CocobeH caMOCTOSTENbHO TUIAHUPOBATh U BBIMOIHITH HEOOXOIUMBIEC UCCIIEIOBAHUS U
pa3paboTKu B 00s1aCTH MPOPECCUOHATLHON AEATEIEHOCTH C UCIIOIb30BAHUEM COBPEMEHHBIX
METOJIOB M CPEJICTB HKCIIEPUMEHTAIBLHOM U IPOEKTHOM IEATEIBHOCTH U UHTEPIIPETUPOBATH U
NPECTABIATH PE3YJIbTAThI BBIMIOJIHEHHBIX UCCIICAOBAHUH U pa3paboToOK
NJ1-4 YMeeT oQpopMIISTh TEXHHUECKYIO JOKYMEHTAIIUIO TI0 Pe3yabTaTaM HCCIEI0BaHuUS U
pa3paboTKU M 00CYKAATh NOTYYECHHBIE PE3YIbTAThI

2. I1K-2 CnocobeH onTUMaabHO BBIOMPATh CYLIECTBYIOIINE CEPUITHBIE U IPOEKTUPOBATH HOBbIE
TEXHUYECKHE PEHICHUS B 00JIaCTH MPOPECCHOHATBHOM IeATEIFHOCTH B paMKax
chopMyIMPOBAHHON 3ajauu
NJ1-2 YMeer npoBOAUTH MHOTOKPUTEPUATIBHYIO OLIEHKY KaueCTBa MPOEKTHBIX PELICHUM
NJ1-3 Bnaneer merogamu pacuéra, IPOCKTUPOBAHUSA U KOHCTPYUPOBAHUS CUCTEM
AJIEKTPOIPUBOJIOB U UX JIEMEHTOB

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®Dopma peanuzanuu: 3ammra 3aJaHAs
1. 3amuTe! 1aboparopHbix padoT 1-2 (KosmokBuym)
2. 3ammtel 1abopaTopHbIX padot 3-4 (KomnokBuym)

®Popma peanuzaiuu: [lucbmennas padbora
1. OCHOBBI ANIEKTPOMEXAHMUECKOTO ITpeodpa3oBanus sHepruu (TectupoBanue)
2. THIIbI 37IEKTPUUECKUX MAIINH, UX MOJICTH U CHCTEMBI YIIPABIICHHS, TPUMEHSIEMbIE JUIs
BEHTHJIBHOT'O M 1IaroBoro siekrponpuoja (KontponsHas padota)

BPC aucuunjainubl

3 cemectp
Beca KOHTpOIbHBIX MeponpusaTHil, %
Nupekc KM- | KM- | KM- | KM-
Paszgen nucuurimHbl KM- 1 2 3 4
Cpox KM: 4 8 12 16

SJ'ICKTpOMCXElHI/I‘-ICCKOe Hp606pa30BaHI/IC 9HCEPTHUU B BCHTUJIBHBIX
U IaroBbIX ABHUIaTCIIAX

SJ'ICKTpOMCXElHI/I‘-ICCKOe Hp606pa30BaHI/IC 9HCEPTHUU B BCHTUJIBHBIX
W IaroBbIX IBHUIaTCIIAX.

O060011eHHAsE MOJIEITB IIarOBOTO JIEKTPOIIPUBO/A. +

OCHOBHBIE CITOCOOBI YIIpaBJICHHUA BEHTUJIbHBIMU U IArOBbIMU
JABUT'aTCIIAMU




CriocoObl YIpaBJICHHUA BEHTUJIBHBIMU U IIAarOBBIMU ABHUT'aTCIIAMHA

MartemaTudeckue MOJACTIHN BEHTHUJIbHBIX M IIaroBbIX I[BPIFaTGJ'ICfI.

CunoBas 4aCTh BEHTWJIBHBIX U ILIArOBbIX JIEKTPOIPUBOJOB KaK
AJIEMEHT CUCTEMBI YIIPABICHUS

[Tpuniner noctpoenus cuinoBoi yactu LIIDIT u BOIL.

I[aT‘-II/IKI/I B CUCTEMAX YIIPABJICHHUA BCHTUJILHBIX U HIArOBBIX
QJICKTPOIIPHUBO OB

CTpyKTypBl COBPEMEHHBIX IIU(PPOBBIX AIEKTPOIPUBOIOB U UX
MEXaHUYECKUE XapAKTEPUCTUKU

Mexanndeckue XapPaKTCPUCTHUKHU BCHTUJIBHOI'O IIPHUBOJAAa

[To3uuMOHHBIE U KOHTYPHBIE CEPBOIIPUBO/IA

Bec KM:

20 20

30

30

$O6m1as yacts//11s1 MPOMEKYTOUHON arTecTanuud
BPC kypcoBoii paGoTbsl/mpoexTa

3 cemecTp

Paznen nuciumineb!

Beca KOHTpOIBHBIX

MeponpuaTuii, %

Nunexc
KM:

KM-1

KM-2

Cpox KM:

4

12

Onpez[eneHI/Ie THUIIA IBUT'aTCJIsA, €ro IapaMCeTpOB U IIPUHIUIIA pa6OTbI.

CocraBjieHHE MATHUTHOM CXEMBI 3aMCIICHHA.

+

HonyquI/Ie MaTeMaTU4YeCKON MOAESIH JABHUI'aTClIsd, a TAKXC q)OpMy.HBI

SJICKTPOMArHuTHOT O MOMEHTa/ YCUIIHS.

Omnpenenenne oNTUMAIBLHOTO crioco0a yrpasieHus. Pa3paboTka cTpyKTypbl

CUCTCMBI YIIPABJICHHUA UIA peaIn3allun IpcajiaracMoro criocoba.

Pa3pabotka anmapaTHOl peanu3aii HHBEPTOpPa U CUCTEMBI YIIPABIEHUS C

YUY€TOM HUCITOJIb30BaAHUA COBpeMeHHOﬁ 3JIEMEHTHOM 0a3kbl.

Bec KM:

30

70




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
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCLUIUIMHE
IK-1 N-4nk-1 Ymeer opopmiiath | 3HATh: OCHOBBI 3JIEKTPOMEXAHUYECKOI0 TPE0Opa30BaHUs SHEPTUU
TEXHUYECKYIO OCHOBHBIE TEXHUYECKHE (Tectupoanue)
JIOKYMEHTALUIO IO | PELICHHS U TUIIOBbIE 3amutel mabopatopubix padot 1-2 (KomnokBuym)
pe3yibTaTaM MCCIIEJOBaHUs | CTPYKTYphI B 0071aCcTH
U pa3pabOTKH U OOCYXJaTh | IIArOBOTO W BEHTUIHLHOTO
HOJIy4EeHHBIE PE3YIbTaThl JIEKTPOIIPUBOAA
YMers:
COCTaBIISATh CXEMBI,
pa3pabarbiBaTh MOJCIN U
OIUCHIBATH AJITOPUTMBI
YIIpaBJICHUS JIIIS
IIPOU3BOJILHON BEHTUILHOU
MAaIIMHBI WX [IarOBOTO
JIBUraTesst
I1K-2 NJ-2nk-2 YMeeT npoBOANTE | YMETh: 3amuTel 1abopaTopHbIx padot 3-4 (KommokBuym)
MHOT'OKPUTEPHATIbHYIO aHaJM3UPOBATh MAarHUTHYIO
OLICHKY Ka4eCcTBa | TEOMETPHIO SJIEKTPUICCKUAX
IPOEKTHBIX PELICHUI MallliH U MoJy4yaTh
HEOOXOIMMBIC YPaBHEHHUS X
MaTeMaTHYeCKUX MOJIETeH,
aIanTHPOBAHHBIX JIJIS 3a/1a9
CHHTE3a CCTEM YIPaBJICHHS
IK-2 NJI-3nk-2 Bnaneer | 3Hath: Tunsl 2IeKTPUUECKUX MAIIUH, UX MOJIETU U CUCTEMBI yIIPaBJICHMUS,
METOAaMU pacuéta, | cnocoObl MAaTEMAaTHYECKOTO | MPUMEHsEMbIE /ISl BEHTUJIBHOTO U IIIar0BOTO 3JIEKTPOIIPUBOIA

IMMPOCKTUPOBAHHUA n

OIMUCAHUS DJICKTPUICCKUX

(KontposnbHas paborta)




KOHCTPYHPOBAHUs
3JIEKTPOIPHUBOIOB
JJIEMEHTOB

CHUCTCM
u ux

MalIuH U ME€TOAblI CHHTEC3a
CHUCTEM YIIpaBJICHUA




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. OcHOBBI 3JIEKTPOMEXaHHYeCKOI'0 IPeodpa3oBaHMs JHEPrUH

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJbLHOr0 Meponpusitusi: [IpoBoauTCs B BUJie YCTHOTO OIpoca C
KOPOTKUMHU OTBETAMHU Ha JIUCTE.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
OTBETHTHh MaKCUMAJILHO ITOJTHO B MMChbMEHHOM BHJIC HA BOIIPOCHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTb: OCHOBHBIE TEXHHUYECKHE 1.Yemy paBHa miomaab (GUIrypbl, OuepueHHON
pelIeHNs U TUIOBbIE CTPYKTYpHI B rogorpadom «I[loTokocuerienue ¢a3pi-Tok

00J1aCTH IIaroBOr0 U BEHTHJILHOTO (a3pl» Ha OJTHOM IIOJHOM NEPHOJE U3MEHEHUs TOKA?
AJIEKTPOINPUBOJIA 2.Kak 1o BenuuuHe 3TOH IUIOIAAHN PACCUUTATh CPEIHEE

3HAYEHHUE Pa3BUBAEMOI0

JIBUTATEJIEM JIEKTPOMAarHUTHOIO MOMEHTa?

3.Kak o ¢opme rogorpada «IlotokocnemnneHue dasbli-
Tok ¢a3e» Ha OAHOM IIOJTHOM

NepUo/ie U3MEHEHUS TOKA OLEHUTh KOAPPUIIUEHT
MOILHOCTH 3JIEKTPUYECKON MalTHBI?

4.Kakoil pu3ndeckuii cMbICII UMEET TEPMHUH « DHEPTUS
MarHMTHOI'O TOJS»?

5.EcTb 1 ¢pu3ndeckuii CMbICT B IEPEMEHHOM «KO-
SHEPTUL» AEKTPOMEXAHNYECKOTO

npeobpa3zoBarens SHEprun’?

6.Kakue napazutHble MOMEHTBI BOZHUKAIOT
JIOTIOJIHATEIBHO B CHHXPOHHBIX MAIIMHAX C
MHKOPIOPUPOBAHHBIMU B POTOP MOCTOSTHHBIMU
marautamu? Ux ¢usndeckas npupoaa?

7. B yem pusnyeckas npuyrHa OOJBLINX MYyIbCAIUil
AJEKTPOMAarHUTHOTO MOMEHTA B

BEHTUJIbHBIX MPUBO/IAX HAa 0a3e CUHXPOHHON MAaIlIUHBI C
MIOCTOSIHHBIMM MarHUTaMH Ha

poTope u ¢ TpaneneunanbHoi popmoit Toka (SRM DC)
110 CPaBHEHUIO C IPUBOJAMHM Ha

0ase Tex jke MalIMH C BEKTOPHBIM YIIPABJIEHUEM U
CHUHYCOUJAJIBHBIMH (Da3HBIMHM TOKaMHU

(SRM AC)?

8.IloueMy BEHTUIIbHO-UHIYKTOPHBIE IBUTATENIN C
camoBo30yxeHueM (SRD) npu ToMm xe

yuciue (a3, Hanpumep, 3, IPOUTPHIBAIOT BABOE 110
MaKCHUMaJIbHOMY TOKY IO CPaBHEHHIO

C MarHUTORJIEKTPUUECKUMHU JBUTATEISAMU U
CUHXPOHHBIMH PEaKTUBHBIMH JIBUTATENISIMU,
Pa3BUBAIOIIMMHU TOT XK€ 3JIEKTPOMArHUTHBII MOMEHT?
9.[lpuBoaut nu TpeboBaHue 1o ABOHHOMY TOKY /it SRD

7




K 3aBBIIIICHUIO Ta0ApUTHOM

MOIIIHOCTH UHBEPTOpPA BABOE?

10.B uem (puzmyeckas npuuruHa Majaoro ko3¢ puirenrTa
MOIIHOCTH MPUBOJIOB C

CUHXPOHHBIMH peaKTUBHBIMU MamnHamMu? C
ACMHXPOHHBIMH JIBUTATEIISIMU?

11.Kakue ¢puznveckue GakTopbl OrPaHUYHNBAOT
MIPUMEHEHHE CHHXPOHHBIX MAIITUH C IIOBEPXHOCTHO
PacroI0KEHHBIMU MTOCTOSSHHBIMA MAarHUTaMU Ha pOTOpE
pH OOJIBIITUX CKOPOCTSX BPAIICHUS U OOJIBIITHX
MOIITHOCTIX?

12.B kakux mammHax SRM DC unun SRM AC oO6MoTka
CTaTopa BHITIOJIHACTCS

pacnpeiesieHHOM, a B KAKUX — KaTylIEYHOMH,
COCPEN0TOYECHHON?

13.Kakas ¢opma romorpada «Ilotokocuerienne $has3pi-
Tok ¢a3en» HA OAHOM TTOTHOM

MepPHOJIc M3MEHEHHSI TOKa 00eCIIeUnBACT MPEACIHHO
BBICOKUH KO3 (HUITHEHT

peoOpa3o0BaHUs INEKTPUIECKOM SHEPTUU B
MEXaHUYECKYIO?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu bINOJIHeHUS] SHAHUSAL:

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuky 6bINOJHEHUs SHAHUAL

Oyenka: 3

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu 8bINOIHeHUS. SHAHUSL:

KM-2. Tunsl 3/1eKTpH4YeCKHMX MALLIUH, HX MOJe/JH U CHCTeMbI YIIPaBJIeHHS,

INPUMEHAECMBIC 1JIsI BEHTUW/IBHOT0 M IIATr0BOI0 3JICKTPONIPpUBOAA

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTposbHoro meponpustusi B BPC: 20

IIpouenypa mpoBeneHnsi KOHTPOJIbHOro Meponpusitusi: IIpoBenenue B TeueHun | uaca 30

MHHYT B JICKIHOHHOU ayJIUTOPUHU.

KpaTkoe cogep:kanune 3a1aHus:

HaTB OTBEThHI HA KOHTPOJbHBIC BOIIPOCHI

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: c0COOBI MaTEMAaTUYECKOTO
ONUCAHMS DJIEKTPUUYECKUX MAIIUH
U METOJbl  CHHTE3a  CHUCTEM
yIpaBJIeHUS

1.0numuTe NpuHIUIT JSHCTBUS TBUTATEINS 10
MPUBEJICHHON KapTUHKE

2.0npeaenuth yncio (a3 1no NpuBeAEHHON KapTHHKE?
3.PexoMeH1yeMblii TUIl KOMMYTallUU NPU
MaKCHMAaJIbHOM HCIIOJIb30BAHUM JBUTATEIS 110




MoMeHTY/ycunuto. [IpuBeauTe BpeMEHHYIO JuarpaMmy
paboThI pacpeaeTuTeNs

HMILYJIbCOB.

4.0npenenuTh BO3MOXKHO JIM JpoOJIeHHe Imara s
IIPUBEJCHHON KOHCTPYKIIUU ABU?

5.Kakue npeumyiecTBa 1 HEJOCTATKU XapaKTEPHBbI IS
3aJJaHHOTO TUIIa

IBUTATEIS?

6.ITpeuioxxnuTe NaTYMK NOJO0KEHUS Bajla poTOpa 1Jis
peau3aluu pexxuma

aBTOKOMMYTaLHUu?

7.Ha ocHOBaHMHU 3aJaHHON KOHCTPYKLIMH JIBUTaTENIs
pa3paboTaTh CXeMy 3aMEelLIeHUs MarHUTHOM LIEIH.
8.BBIBOA MHAYKTUBHOCTH M B3aMMO-HHYKTUBHOCTH.
9.BbIBOJ] ypaBHEHUSI MOMEHTA/yCUIIHSL.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe sevinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakxmepucmurxu biNOJIHEHUS. SHAHUSL:

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
Onucanue xapakxmepucmuxu 8bINOIHEHUS. SHAHUSL:

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 51
Onucanue xapakmepucmuky 6blNOJHEHUsL SHAHUL:

KM-3. 3amurs! JadopaTopHbix pador 1-2

®opMbl peanu3anmu: 3aiinTa 3a1aHusI

Tun koHTpoBLHOr0 Meponpusitus: Kommoksuym

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpoueaypa mipoBedeHHs] KOHTPOJBLHOr0 MeponpusTusi: Bompocsl 10  pesynpraram
nabopaTopHOil paboTHI.

Kpartkoe cogep:kanue 3aiaHus:
JlaTh OTBETHI HA KOHTPOJIbHBIE BOMPOCHL. JlaTh OTBETHI HA BOMPOCHI MO pe3yabTaTam
nabopaTopHON pabOTHI.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUSA:

YMers: 1.Kak npoBoauTh KaaTuOpPOBKY JaTYUKOB TOKa?

COCTaBIIs

Th 2. Kak OIEHWTHh TOYHOCTH MPUMEHEHHOTO JaTYHKa

CXEMBI, MOJIOKEHUA?

pa3palat 3.B yem 3akitoyaercs METOIMKa ONpPeIeIeHHsI KOJTMYECTBa Iap MOJII0COB
bIBaTh y UCIIBITYEMOI'O JIBUTATENs C MOMOILIBI0 pexuma «Yaepxkanue»? Kak eme
MOJIEH MO>KHO OIPENIEIUTh KOJMYECTBO Map MOJIKOCOB?

u 4.TToka3aTh KaKk U3MEHUTHCS (popMa KPUBOM CUHXPOHU3UPYIOLIETO MOMEHTA JUIS
OTKCHIBA UJCaTU3UPOBAHHOIO JIBUTaTeNs C MOCTOSHHBIMH MarHUTaMH, €Cld

Thb y4ecTb 3y0uaTocTh craTopa?

aJTOPUT 5.Kakoe makcuMalibHOE 3HAUYEHHE IWHAMHUYECKON OIMMOKH B MEXaHUYECKHX




MBI
yrpasie
HUS IS
MIPOU3BO
JIHOM
BEHTHJIb
HOM
MallHBI
3 R0
[IaroBor
0
JIBATATEII
s

rpajycax MOXXET OBITh IOJIyY€HO JJIsl UCIIOJHHUTEIbHOIO IBUTATENs CTEH 1a?
6.J1711 KakuXx Lenel NCIOb3YeTCsl MHKPEMEHTAIbHBIN JaTYMK IIOJI0KEHUS B
JTaHHOW paboTte?

7.IloueMy TpU CKAIIPHOM pPEKUME padOThI TOKH HMEIOT HE
CHUHYCOUAATBHYIO hopmy?

8.ITouemy mpu cKaJIIpHOM YIPABIEHUU Yo C JaTUYMKa ITOJI0KEHUS pOTOpa
MEHSETCS HEJIMHENHO?

9.Kakue npeumyIiecTBa 1 HEAOCTATKH YaCTOTHO-TOKOBOM CHCTEMBI YIIPABJICHHUS.
Kakue TexHu4eckue 1 anmnapaTHble CPEICTBA HYXKHBI JUI €€ pealu3aluu.
10.Kakue npenmyIiecTsa U HEAOCTATKU CKaJISIPHOM cucTeMsl ynpasieHus. Kakue
TEXHUYECKHE U allapaTHbIC CPEACTBA HYXKHBI I €€ peaanu3alnu.

11.Crioco6sr LIIUM, npuMeHsieMbl B COBpEMEHHBIX UHBEpTOpax. VX BinsHuE Ha
paboTy CUCTEMBbI YIPABJICHHUS.

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuru bINOJIHEHUS. SHAHUSL:

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8bINOIHEHUS SHAHUSL:

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuky 6bINOJHEHUsL SHAHUSL:

KM-4. 3amutsl 1adopaTopHbix pador 3-4

®opMbl peanu3anmu: 3alinTa 3a1aHus
Tun koHTpoBLHOr0 Meponpusitus: Kommoksuym
Bec koHTpOIbHOrO Meponpusitusi B BPC: 30

IIpouenypa

NMPpOBECACHUSA

KOHTPOJILHOT'O MEPONPUATHSA: BOHpOCBI mo  pce3yiabTaTaM

nabopaTopHOil paboTHI.

Kparkoe cogep:kanue 3aiaHus:
JlaTh OTBETHI HA KOHTPOJIbHBIE BOMIPOCHL. JlaTh OTBETHI HA BOMPOCHI IO pe3ybTaTaM
nabopaTopHON pabOTHI.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTn:
aHaJTU3UP
OBaTh
MarHuTHY
10
reOMETPHU
10
DIIEKTPUY
CCKHUX
MalliH |
oJy4aTth
HeoOxoau
MBIC

1.1300pa3ute kauecTBEHHO MEXaHUYECKYIO XapakTepucTuky bBJIIIT

IIPU HEUTPAJIBHOM, OTCTAOIIEH U ONIEPEKAOIICH KOMMYTALIUH.

2.M300pa3ute cepui0 MEXaHMYECKHX XapaKTEPUCTUK CHHXPOHHOIO (I1aroBOro)
BEHTWJIBHOTO JBHUIaTeNs B PEKUME YaCTOTHO-TOKOBOTO

yIpaBieHUs M0 pe3ysbTaTaM NnpoBeaAeHHbIX Bamu skcniepumenToB. Ilokaxure Ha
ATOH CEpUU TPAaHUUYHYI0 MEXAHUYECKYIO

XapaKTEePUCTHKY.

3.KakoBbl 0COOEHHOCTH CTPYKTYpPHI LU(POBOTO PEryisTOpa MOJT0KEHUs?
KakoBbI 0cOOEHHOCTH €T0 HACTPONKH?

4.Kak JOMKHBI OBITh HACTPOEHBI PETYIATOPBI CKOPOCTH ISl CTATUYECKOH U
acTaTU4yecKkoi cucrem?

5.Kak mpu ucnonb3oBaHMM HMMIYJIbCHOTO JaTUMKa IOJIOKEHHUS, UMEIOLIETO
JIOTIONTHUTEIbHBIA KaHan R (penepHON MO3MIINMK), TOBBICUTH HAJIEKHOCTh
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ypaBHEHU
A nux
MaTeMaTu
YEeCKHUX
MOJEeH,
aJanTUupo
BaHHBIX
I 3a7ad
CHHTE3a
CHCTEM
yIpaBJICH
nus

U3MEPEHHUS TTOJIOKEHUS?

6.MOXHO 1M 337aTh B 3TOM MO3ULHMOHHOW CHCTEME YIPaBJICHUS
OTpHUIATENIbHOE 3a/1aHue TIepeMeIIeHUs?

7.YeM OTIMYAIOTCS CTPYKTYPHl YHpaBJIeHHUS OECKOJICKTOPHBIMH JBUTATEISIMHU
noctostHHOTO (BLDC) 1 mepemennoro Toka (BLAC)? Onummre ux TEXHUYECKYIO
peannzanuio. C yeM CBSA3aHO IMPEUMYILECTBEHHOE UCII0JIb30BAHNE

onepexaromeid kommyranuu B BTTT?

8.MIMeroTcsl JIn OTIMYMS 4aCTOTHO-TOKOBOI'O YIPABJIEHHS OT ITOJIHOLIEHHOI'O
BEKTOpHOTO yrpasieHus? B yem onn? M300pazute CTpyKTYpHYIO CXEMY KaX0H
CUCTEMBI YIIPaBJICHHUS.

9.Uto Takoe npeaymnpasienue? N3obpasurte cTpykTypy. OOBsACHHUTE, TTOYEMY B
TaKUX CTPYKTypaX CyIIECTBEHHO YMEHBIIIAIOTCS THHAMUYCCKUE OITHOKH

10 CKOPOCTH U MO MOJIOKEHUI0?

10.Kakoli MHBEPTOp AOIKEH MCIOJIb30BATHCSI B CUCTEMAX MO3UIMOHUPOBAHUS
C MpeAyIpaBIeHUEM — HaNpPsHKEHUs WK ToKa?

OOBACHUTH TOYEMY.

11.KakoBo BIIMSIHHE COCTaBJISIOUINX PETYJSATOpa MOJOKEHUsS Ha paboTy KOHTYypa
MOJIOXKEHUS 110 BammM sKCcriepuMeHTaIbHbIM JaHHBIM?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe

BBIIIOJIHEHO B ITOJIHOM 00BEME MJIM BBHITIOJHEHO MpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BRIOpaHO BepHOE HaNpaBIeHUE JIJIS peIIeHHs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenust 3aoanus 6 npoyenmax. 50

Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS

€CJIK 3aJaHNC NMPECUMYHICCTBCHHO BBIIIOJIHCHO.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. [ToHsATHE BEHTHJIBHOTO PEXUMA JIJIs MIATOBBIX 3JIEKTPONPUBOAOB. THITBI HCTIOIb3yEMbIX
JATUYMKOB IOJIOKEHUS U CTPYKTYPBI CUCTEM YIIPaBJICHUS BEHTUJIbLHBIM ABUratesneM. Kanamsl
YIOpaBJICHUS 1O TOKY U yriay KomMmyTtanuu. [IpeumMyiiiecTBa 1 HeIOCTaTKH YIIPaBICHUS 110
KaKI0MY U3 KaHaoB. J[aTh pekoOMeHJaliuu 10 BbIOOpY HauboJsiee palliOHaIbHOTO KaHaa
YIOPABJICHUS U CTPYKTYPE CUCTEMbI yrpaBieHus. OyHKIMOHaNIbHAs CXeMa CUCTEMbI
yrnpasieruss BLDC (3BeHO MOCTOSIHHOTO TOKa — KOMMYTATOD).

2. [TpuHIMN NEHCTBUS, YCTPOUCTBO U 0COOEHHOCTH PabOThl MHAYKTOPHOTO IIIarOBOTO
JIBUTATEJNS C MOCTOSIHHBIMU MarHuTaMu Ha potope. CTpyKTypa NpOCTEHIIEero MaroBoro
NIPUBO/IA C YIIPABJICHUEM YHUTAPHBIM KOJIOM. [ToHSATHE pacnpeeuTeNsi HMITYJIbCOB U
CHJIOBOTO TpeoOpa3oBaTelis (KOMMYTaTopa).

IIpoueaypa nposenenus

[ToaroroBka k orBery 40 MuHyT. Jlomyck Ha 9K3aMEH NPH YCIOBUU CIaYU KYpCOBOTO MPOEKTA U
BCEX 3alllMIICHHBIX JabopaTopHbIX paboT. Ha orBer orBoguTCs He Oonee 10 MUHYT Ha Kaabli
BOIIPOC.

L. Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPOIAbHBIX 60NPOCO8 NPOBEPKU PE3YIbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerennus/Muankarop: N-4nk-1 YMeeT 0opopMIIATh TEXHUUECKYIO JOKYMEHTALHIO MO
pe3ynbTaTaM UcCleOBaHMs U pa3pabOTKU U 00CYX/1aTh OJTyYEHHBIE PE3YIbTaThl

Bonpocel, 3aganus
1.IToHsiTHE CTaTUYECKOTO CUHXPOHU3UPYIOLIEr0 MOMEHTA I1aroBoro asurarens. CtaTuueckas
U TMHaMHu4ecKast omnoka. TOYHOCTh MO3UIIMOHUPOBAHUS IIArOBBIX AJIEKTPONPUBOJIOB B
Pa30MKHYTOM M 3aMKHYTOU cxeMe. Kak BiIuseT Ha TOUHOCTh MO3ULMOHUPOBAHUS PEKUM
aNIeKTpuyecKkoro ApoOnenus mara? Kak BbIOpaTh KOHCTPYKTHUBHBIHN mmar it auHeiHoro HIJT,
€CJIM 3aJlaHHasi TOYHOCTh MO3UIIMOHUPOBAHUS JJOJDKHA OBITH HEe Oonee 10 Mxm?
2.Knaccuukanus TUIIOB IArOBBIX U BEHTHJILHBIX JABUraTeneil. B uem oTianune cMHHXpOHHOTO
JBUTATENSl C MArHUTOAJIEKTPUUYECKUM BO30YXKIEHUEM OT HHIYKTOPHOIO JBUTATENS?
[TpuBennTe nepeyeHb NPEUMYIIECTB ABUraTeNIel HHAYKTOPHOTO. [l KaKUX CUCTEM IIPUBOJA
Bbl Mornu 6b1 MOpeKOMEH10BaTh HHAYKTOpHbIE ABuratenu? UHaykropusle reneparopsi? Jlis
MOOWJIBHOW AM3EbHON 3JIEKTPOCTAHINH MTPEIaraeTcs J1Ba TUIA HHIYKTOPHBIX T€HEpaTOPOB —
¢ camoBo30yxkaeHreM (SRD) u HezaBucuMbIM Bo30yx1eHueM. KakoB Bamn BeiOop u mouemy?
3.IloHsATHE TUCKPETHOIO IIAaroBoro aekTponpusoaa. Cocras, obmactu Hanbosee
s dektuBHOrO MprMeHenus. [IpocTeiimas MmaTemaTuueckas MoJiejb Iar0BOr0
anekTponpusoza. l11aroBslii 371€KTPONPUBO/L KaK 3BEHO CUCTEMBI aBTOMATHUECKOT O
ynpasnenus. [lonstue yaurapaoro koaa. Marepdelic ¢ cucremoil ynpasnenus 6osee
BBICOKOI'O ypoBH (Ha mpumepe cucreMsl UITY).

Matepuanbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Bonpoc 6 Iloyemy BEHTUIBHO-MHIYKTOPHBIE IBUraTEIH ¢ caMoBo30yxaeHrueM (SRM) npu
TOM ke uncie ga3 (Hanpumep 3), IPOUTPHIBAIOT B IBOE MO MAaKCHMaJIbHOMY TOKY IO
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CPaBHEHHUIO C CHHXPOHHBIMU JIBUTATEISIMU C TOCTOSSHHBIMA MAarHUTAMU U CUHXPOHHBIMU
PEaKTUBHBIMH JIBUTATEIISIMU?
OTBETHI:
1. TpebyeTcst ynpaBisiTh OJTHOMOJIIPHBIMU TOKAMHU.
2. TpeOyercs BBOIUTH TOTIOTHUTEIBHBIA TOK HAMarHUIMBaHUSI.
3. JIsuraTtenu TpeOYIOT MOBBIIEHHOTO HAIIPSKEHUS TTUTAHUS.
4. MarauTHas cUcTeMa He IOJDKHA OBITH HACKIIIEHA.

Bepwusiit otBeT: 2
2.Bompoc 7 IlpuBoauT i TpeboBaHme 1Mo ABOMHOMY TOKY i1t SRM K 3aBbIlIeHUIO
rabapuTHON MOIITHOCTH UHBEPTOpPA BIBOE?
OTtBeTsI:
1 He npuBoAsIT, Tak KaK OOMOTKH JIBUTATEIISl PACIICTICHBI.
2. [IpyBOIUT B CIIEICTBUM YBEIMUEHUS TOKA Yepe3 KIHOUH
3. [IpuBOUT, U3 32 MUTAHUS OOMOTOK JBUTATEISI OTHOMOISIPHBIMHA TOKAMHU.
Bepnpsiii oter: 3
3.Borpoc 8 B Kakux THMax CUHXPOHHBIX BEHTHJIHHBIX JABUTATENIe 0OMOTKA CTaTOpa
BBITIOJTHSETCS paCpe/IeIeHHOM?
OTBeTHI:
1 BLAC
2. BLDC
3. IPM

Bepnsiii otBet: 1 1 3
4.Bonpoc 9 Kakwue ¢puzndeckne pakTopsl OrpaHUUMBAIOT IPUMEHEHNE CUHXPOHHBIX MAIIHH C
MOBEPXHOCTHO PACHOJOKEHHBIMUA MOCTOSSHHBIMU MAarHUTaMu Ha poTope?
OTBeTHI:
| Bonpmune ynenbHbIE NEPErpy3Ku
2. Bosnbiine MOIIHOCTH
3. ManeHbpK1e MOLIHOCTH
4. bonbiine 4acTOThl BpallleHus
Bepwusiii otBeT: 2 1 4
5.Bompoc 10 Kakoe ocHOBHOE MPEeUMyIIECTBO MPUBOJIOB HA 0a3e CHHXPOHHBIX MAIIIUH C
MHKOPIOPUPOBAHHBIMU MarHUTaMH B POTOP MO CPABHEHUIO C MALIMHAMHU C IOBEPXHOCTHO
Pacno0KeHHbBIMA MarHUTaMu?
OTBeTsI:
1 Beicokne 4acTOThI BpaILICHUS
2. BO3MOXHOCTb OClIabIeHHs OIS
3. OTcyTCTBUE pEaKTUBHBIX MOMEHTOB
4. IlpocToTa KOHCTPYKLIUH
5. BOnbmne neperpysku
BepHsliii otBeT: 2

2. Komnerennusi/Muaukarop: UJI-2nk-2 YMeeT npoBoIUTh MHOTOKPUTEPHATBHYIO OLIEHKY
KauecTBa POEKTHBIX PELICHUN

Bomnpocsl, 3aganus
1 .ITpunun neiictBus 3-X (pa3HOro MHOTOMAKETHOTO MHAYKTOPHOI'O IArOBOTO ABUTATENs C
camoBo30yxieHueM (SRD). OcobeHHOCTH KOHCTpYKIIMU. BbIBOII ypaBHEHUs
3JIEKTPOMArHUTHOTO MOMEHTA JIBUraTessl. XapakTep MOMEHTa (aKTUBHBIN, peaKTHBHBIH,
aKTUBHO-peaKTHUBHBIN)? TpeOoBaHUs K CUCTEME YIPABIEHUS, B TOM YHCJIE K HHBEPTOPY.
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2.MlHBepTOpHI HANIPSKEHUS U UHBEPTOPHI TOKA. B KakuX ciydasix NpUMEHSIOTCSI HHBEPTOPHI
HaANpPSDKEHUS, a B KaKUX UHBEpTOphl Toka? Ha npumepe 0IHOTO U3 TEXHUYECKUX pPEIIeHU
MOKa)KUTE OCOOCHHOCTH CUCTEMBI YIIPaBICHUS HHBEpTOPOM Toka. Kakoii n3 cnocoOoB
dbopcupoBaHUs MEPEXOAHBIX MPOLECCOB MPUMEHSETCS B UHBEPTOPE BHIOPAHHOTO BaMu THUMa?
Kak peanmusyercst (hopcupoBKa MPOIECCOB BKIIFOUEHUS U BBIKIIIOUEHUS? 3a4eM HYKHA
dopcupoBka? Ha kakue sKkcITyatallnoOHHbIE TOKa3aTeN IPUBOJIA BIHsIET KOADGULIUEHT
dopcupoBku? PachopcupoBku?

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.Bompoc 3 K kakoii popme rogorpada «Ilorokocuemienue dasbi-Tok (ha3p» Ha 0OTHOM
MOJIHOM
NEpUOJIE U3MEHEHUS TOKA CIIEAYET CTPEMUTHCS IS [T0JIyYE€HUSI MAaKCUMaIbHO BHICOKOIO
kodduimeHTa npeoOpa3zoBaHusl JIEKTPUUECKOIN SHEPTUN B MEXAHUYECKYIO?
OTBeThI:
1. Kpyr
2. [IpssMOyronbHUK
3. Tpanerus
Bepnpiii otBeT: 2 1 3
2.sonpoc 4 Ectb mu ¢pusnyeckuit cMpici B nepeMeHHON «Ko-3Heprus» 31eKTpoOMeXaHUuYeCcKOro
npeoOpazoBaress SHepruu?
OTtBeTsI:
1. Ectp
2. Her
Bepwnsriii otBeT: 2
3.Bonpoc 5 Uemy paBHa CyMMa MarHUTHOM U KO-3HEpPruu st 1rodoro DMII?
OTBeTHI:
1. [TpousBeneHre NOTOKOCLETIIICHUS U TOKa (a3bl.
2. CyMMa HanpsKeHHUs ¥ TOTOKOCLEIIIIEHHUS.
3. ITIpounssenenne MJIC u noroxa.
4. Ilpousseaenue MJIC u mOTOKOCIIECTIIICHHUS.
Bepwnsiii oteT: 1 11 3
4.Bompoc 11 Kakas ¢popma ronorpacda «Ilotokocuemnnenne — Tok» Ha 0JHOM HOJTHOM MEPHOJE
COOTBETCTBYET CEKIIMH KOJUIEKTOPHOTO ABUTATENsl IOCTOSHHOTO TOKA?
OTBeTHI:
1 OBan
2. Kpyr
3. Pom6
4. IIpAMOYTOJILHUK
BepHnslii otBeT: 4
5.Bompoc 13 Kak no ronorpady “Ilotoxocnerienue-Tok" onpenenuTs cpeaHee 3HAUCHUE
pa3BUBAEMOTI0 ABUTaTENIEM IEKTPOMAarHUTHOTO MOMEHTA?
OTBeTHI:
1 Cymma Bcex MOTOKOCUEIUICHUH IEKTPHUECKON MalllMHbI TIOJIEICHHOE Ha KOJMYECTBO (as3.
2. [1nomanp rogorpada Ha neproje KOMMYyTAIMH JielneHHoe Ha 2111 1 yMHOXeHHOe Ha
KOJIMYECTBO I1ap MOIKCOB.
3. [Imomane romorpada
4. IlpousBeneHrEe MaKCUMAJIbHOTO MMOTOKOCLEIUIEHHS] HA MAaKCUMAJIbHBIN TOK 3a BBIYETOM
oy rogorpada Ha nepruoae KOMMYyTaluu
BepHsliii otBeT: 2
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3. Komnerennusa/Muankarop: NJ1-3nk-2 Brageer meronamu pacuéra, mpoeKTUPOBAHUS U
KOHCTPYUPOBAHMSI CUCTEM DJIEKTPOIPUBOIOB U UX JIEMEHTOB

Bomnpocel, 3axaHus
1 .ITpunuun neficTBrs ¥ 0COOEHHOCTH KOHCTPYKLMH JIMHEHHOTO IaroBOI0 IBUrATENsl, THII
KOTOPOTO BBIOMpAETCs IO BallleMy YCMOTPEHHIO. BBIBO ypaBHEHUS /711 3JIEKTPOMArHUTHOTO
MoMeHTa. Pexomennanuu no Haubosee 3¢ pexTuBHON cxeme koMmyTtanuu. Kpurepuu
3P PEKTUBHOCTH aIrOpUTMa KOMMYTaluu. TpeGoBaHus K HHBEPTOPY, 00eCIeUnBaIOIeMy
BbIOpaHHBIA Bamu pexxum KkoMMyTanuu.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.Bompoc 1: Yemy cOOTBETCTBYET ILIOIIAAb GUTYPBI, OU4epUEHHON rogorpadom
«[Totokocuerenne $haszpi-Tok
¢a3b» HAa OJJTHOM IOJIHOM MEPUOJIe U3MEHEHUs ToKa?
OTBeThI:
1. MomtHocTu aBUraTens
2. ITone3noit padore
3. Bennuune norepn
Bepwnsriii otBeT: 2
2.Bompoc 2 Kaxkoit ¢pu3uueckuii CMbICIT UMEET TEPMHUH «DHEPTUs MarHUTHOTO TTOJISI»?
OTBeTHI:
1. BennunHa noteps B 3JIEKTPOMEXaHUYECKOM ITpeoOpa3oBaresie SHEPruu.
2. CoBepiieHHasi paboTa B 2JIEKTPOMEXaHUIECKOM Ipeodpa3oBarese YHEPruu
3. 3amaceHHas >JIeKTPOMarHUTHAs SHEPTHUSL.
Bepnblii oTBeT: 3
3.Bompoc 12 B uem ¢usznueckas npuanHa Manoro KodpuiueHTa MOIHOCTH PUBOIOB C
CUHXPOHHBIMHU PEAKTUBHBIMHU MaITHHAMU?
OTtBeTsI:
1 Tpaneneunansuoe pacnpeaenenue MJIC cratopa
2. Ucnonb30BaHue JOMOTHUTENBHON DIEKTPHUUECKON MOILTHOCTH AJisi paOOTHI B 30HE
HaCBILIEHUS pOTOpa
3. Pa3HuI1a MarHUTHOM MPOBOJUMOCTH IO Pa3HBIM IOJIFOCAM POTOPA.

BepHusliii otBeT: 2
II. Onucanue wkanvl ouenueanus

Oyenka. 3a4TE€HO
OnucaHnue xapaxmepucmuxu 6blnoIHeHus 3Hanus: J|aH ooXUTeNbHBIA O0TBET Ha O6osee 60%
BOIIPOCOB

Ouyenka: HE 3a4TEHO
OnucaHnue xapaxmepucmuxu 6blnoHeHus 3Hanus: Jlan nonoxuTenbHblid 0TBET MeHee 60%
BOIIPOCOB.

1I1. Ilpaguna évicmasnenun umo20680i OUEeHKU no Kypcy

OneHka 1o Kypcy CKJa/bIB
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

3 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

Ha 3amurty npeabsBiisieTcsi pacueTHO-TIOSICHUTENbHAS 3alliCKa C MOJIMUCHIO MpernoaaBaTes (C
OIICHKOH), a Taroke mpe3eHTarus. Ha gokman mo npeseHTaruu gaercs He oosee 15 munyT. Ilo
pe3ynbTaTam aokiana u oueHku 3a PI13 BrictaBnsercs uroropas ouenka 3a KII.

II. Onucanue wkanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuku 8bINOJIHeHUs 3HAHUA . 3aJaHNe BBIITOTHEHO MOIHOCThI0. CTyIeHT
clienaj MOHATHBIN OKJIa 1o pe3yibraTtam pabotel. Ha Bce Bompock 1o paboTe AaHbI
HCYEPIBIBAIOIINE OTBETHI.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 6blnoIHeHUs 3Hanus: B noknane cienanbl HETOYHOCTH, €CTh
HECYIIECTBEHHbIE OLIMOKHU B pe3yjbTaTax padoTHI.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 51
Onucanue xapaxmepucmuxu vino1neHus snanus: Pabota BbIMOIHEHA, HO CTY/ICHT HE MOXKET
OOBSICHUTH MOJTYYCHHBIX PE3YJIbTATOB.

II1. IIpaguna évicmasnenun umo2060i O4EeHKU no Kypcy

Onenka cknaneiBaercss U3 ouneHku PII3, oumenkm 3a noknag 1mo KypcoBOMY IPOEKTY, a TakKxkKe

UTOTOBOM o1ieHkH 3a JIP.
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