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JIner aktyaauzanuu padoueil mporpaMmbl

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl ABTOMATH3HPOBAHHOTO AJICKTPONPUBOIA U

IIporokom ot 20 . Ne

3aB. kadempoii A.A. Hukonaes

Pabouast mporpamMma rnepecMoTpeHa, 00CykKaeHa U 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceJaHuM Kadeapbl ABTOMATU3UPOBAHHOTO AJIEKTPOIIPUBOIA U

IIporokom ot 20 . Ne

3aB. kadenpoii A.A. Hukonaes




1 Ilesin ocBOCHMSI AMCUMILTUHBI (MOIYJISA)

2 MecTo TUCHUIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Juciymumbna  Perynupyemslii  2JEKTPOIPHUBOJ IEPEMEHHOIO TOKAa BXOAWUT B
00513aTeNbyI0 4acTh y4eOHOTO T1aHa 00pa30BaTEIbHOM IPOTPAMMBI.

JUis  u3ydyeHus JUCUMIUIMHBI  HEOOXOAMMBI  3HaHMs (YMEHHMs, BIAJCHUA),
c(OpMHPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

Perynupyemslii 2J1€KTPOIIPUBOJL TIOCTOSHHOTO TOKa

MuKponponeccopHbIe CpeICTBAa B MEXATPOHHBIX MOIYJISAX

3HaHus (yMEHUs, BIIaJIeHUs ), IOJIy4YE€HHbIE IPU U3YYEHUU JTAaHHOM JIUCLMIIIIMHBI OyayT
HEOOXOAUMBI 1715l U3YUCHHST AUCIUTUINH/TIPAKTHK:

Hayuno-uccnenoBarenbckas paboTa

[TonroroBka Kk cade v caada rocyAapCTBEHHOTO DK3aMEHa

[ToaroToBKa K 3aIUTe U 3aIIMTa BBITYCKHON KBATM(UKAIIMOHHON paboThI

[Tpou3BoacTBEHHAS-IPEIAUIIIIOMHAS IPAKTUKA

3 Komnerenuun ody4arounierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHHUS

AUCHUILINHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJbTAThl 00yUeHHu s

B pesynbrare ocBoeHus IUCHMIUIMHBI (MOAyisl) «Perymupyemsblil 3J1€eKTpONpUBOA
MIEPEMEHHOI0 TOKa» 00y4aroMics T0JKEH 00J1a1aTh CIEAYIOIMMU KOMIIETEHLIUAMU:

Kon unaukaropa

I/IHI[I/IKaTOp JOCTHXKCHHUA KOMIICTCHLIN

OIIK-12 CriocobeH opraHM30BBIBATh MOHTAX, HAJIAJIKy, HACTPONKY U C/1ady B IKCILUTyaTaIHIO
OTMBITHBIX OO0pPAa3lOB MEXATPOHHBIX U POOOTOTEXHUYECKMX CHUCTEM, HX TOJCHUCTEM U
OT/CITHHBIX MOJTYIICH;

OIIK-12.1

OpraHu3zyeT MOHTaX, HaJaAKy, HACTPOHKY M cAady B SKCILTyaTalMio
OTBITHBIX OOpa3LOB MEXATPOHHBIX U POOOTOTEXHHMUYECKUX CHUCTEM, MX
MIOJICUCTEM U OTAEJIbHBIX MOAYJIEeH




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0EMKOCTh TUCIUIUIMHBI COCTABIISCT 9 3a4eTHBIX €IWHUIl 324 aKaJl. 4acoB, B TOM

YUCJIIC:

— KoHTakTHas padorta — 104,3 akax. 4acos:
—aynuropHas — 102 akaj. 9acos;

— BHEayIuTOpHas — 2,3 akaJl. 4acoB;

— caMocTosTeNbHAs paboTa — 184 akan. yacos;
— B (hopMe MpakTUIECKOi o aroToBku — 0 akaj. Jyac;,

— IIOAT'OTOBKA K 9K3aMCHY —

35,7 akaz. gyac

dDopMa aTTCCTalllMH - OK3aMCH

AynuropHas 3 =
o | xoHTakTHas pabota E 3 dopma TEKyIIEro
=
5 B aKaj. yacax o Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) S A . P Kon
S & ©| caMocTosTENBHOI | ycHeBaeMoCTU U
JIACIMTUTHHBI 5 [ ., | xoMmereHnUH
3 o & padoThI MIPOMEKYTOUHOM
na6. | mpaxr. | S &
Tlex. Z'g aTTecTaluu
3aH. 3aH. (O &
1. Beenenue OcHOBHBIE
NOHATUS W ONpeleJIeHUs.
CoBpeMEeHHBIH IIEKTPOIPUBOJ
MIEPEeMEHHOT0 TOKa
11 TIpeobOpaszoBaTenu Msvaere
4acTOTHI B v YCTHBIH O1Ipoc,
3 2/11 | 8 | Bompocos Teopuu
3NIEKTPONPHUBOLE. 3ajadu cobeceroBaHUE
TI0 JIUTEpaType
U CTPYKTypa y4eOHOro
HWroro no pazgeny 2/11 8
2. . DIieKkTpoMexaHW4ecKHe
CBOICTBa ACHHXPOHHOTO
geurarens (All) .CtpykrypHas
cxema ACHHXPOHHOTO
nBurarenass Kak  OOBEeKT a
perynupoBaHus pu
W3MCHCHUH JaCTOThI a
perynupoBaHus
21 Craruueckue
xapakrepuctuku AJl npu Msvuere
Pa3IUIHBIX 3aKOHaX 2 o | 12 BOHpOgOB TeopHH YCTHBIH ompoc,
peryIUpOBaHUsT CKOPOCTH 10 THTEDaTYDE cobecenoBaHue
U1/f1= const, Wu= const, pPatyp
P2= const, 11 = const.
2.2 Pa30OMKHYTbIE CHCTEMBI Vsyucnue
TIpaBJICHUS CTHBIH OIIPOC
yip 2 2/11 | 11 | BompOCOB TEOpUHU Y poc,
ACHHXPOHHBIM YacCTOTHO - cobeceoBaHue
TI0 JIUTEpaType
PEryupyeMbIM 3
2.3 3aMKHYTBIE CHCTEMBI
CKaJIIPHOTO  YNPaBJICHUS Wzyyenue CTHBL OIDOC
ACUHXPOHHBIM YacTOTHO - 2 2/11 | 12 | Bompocos Teopuu ZO6CCC}IOB$HI/IG,3
peryaupyemMbiM TI0 JIUTEpaType
INEKTPONPUBOIOM
2.4 MonenupoBanue Vsyucnue
CHCTEMBI CKaJISIPHOTO CTHBIH OIIPOC
proro 2/14 | 3/11 | 10 | BOmpPOCOB TEOPUH y poc,
yIOpaBieHHs ¢ O0OpaTHOM cobeceroBaHue
TI0 JIUTEpaType
CBSI3bI0 10 TOKY CTaTOPA.




25 3 Hccnemosanue
CHCTEMBI CKAJISIPHOTO syerne CTHBIN ONPOC
PHOTO 2 2/11 | 12 | BONIPOCOB TEOpUHU y poc,
yhpaByieHuss ¢ 00paTHOU cobecenioBaHMe
IO JIUTEpaType
CBSI3BIO 10 CKOPOCTH
2.6 Hccnenosanue
Nzyuenue
CHCTEMBI CKAIISIPHOTO
. 2 2/21 | 12 | BompocoB Teopuu
yhpaByieHuss ¢ 00paTHOU
IO JIUTEpaType
CBSI3BIO 10 CKOPOCTH
HUroro no pasaeny 12/11 | 13/74 | 69
3. CucteMbl  BEKTOPHOTO
yIIpaBIeHUS ACHHXPOHHBIM
DIIEKTPOIPHBOIOM
3.1 Cucrema ABJICHHUS
N yrpasie N3ydenue .
C TPSMO¥ OpUEHTALIUEH 10 YCTHBIH OIIpoc,
2 2 | BONIPOCOB TeOpUHU
BEKTOPY MOTOKOCHETUICHHS cobecenoBaHme
IO JIUTEpaType
potopa Al».
3.2 Hccnenosanue
CHCTEMBl YIpaBICHUS C V3ydeHue .
o .| 3 YCTHBIH o1poc,
KOCBCHHOW  OpHEHTAIneH 2 2 2 | BONIPOCOB TeOpUH
cobeceoBaHue
o BEKTOpPY IO JTUTEpaType
MOTOKOCHEIUIEHHsI pOTOpa
3.3 Cucrema npsmoro Nzyuenue N
YCTHBIH O1Ipoc,
VIOpaBJICHUS  MOMEHTOM 4 | BOpoCcoOB TeopHUn
cobeceroBaHME
Al 0 TUTEepaType
HWroro no pazneny 2 4 8
4, DNEeKTPOMEXaHUUYECKHE
CBOIiCcTBa CHHXPOHHOTO
JIIBATATENA. Pa3paboTka
CTPYKTYpPHO# CXEMBI
CHHXPOHHOTO JBUTATeNsl Kak
00BEKTa PEryIHPOBaHUS
4.1 DnexTpoMexaHUYeCKue Nzyuenue .
o YCTHBIH OIpoc,
CBOWCTBA  CHHXPOHHOTO 2 3/1 | 12 | BOPOCOB TEOpUHU
cobeceoBanue
JIBUTATEIIS. 10 JIUTEpaType
4.2 Craruyeckue
xapakrepuctuku CJl npu
P — P _H P W3yuenue .
Ul = const, f1 = const. YCTHBIH OTpoc,
2 12 | BompocoB Teopuu
IIpuHIMOBI ~ YaCTOTHOTO cobeceoBaHue
TIO0 JIUTEpaType
PEryIupoBaHUsS CKOPOCTH
u momeHnTa CJI. 3
4.3 MonenupoBanue
CHCTEMBI Uzyyenue N
YCTHBIN OIIpoC,
aBTOMaTHYECKOTO 2/11 | 12 | BompocoB Teopuu
cobeceoBanue
perynupoBaHus TI0 JIUTEpaType
KOOpJHMHAT C pu
4.4 VYmupasnenue
CHHXPOHHBIM JIBHTaTelIeM syuenue CTHBIN OIPOC
P A 3/11 | 12 | BompocoB Teopuu Y poc,
B CXEME  BCHTHIHHOTO cobecenoBaHue
TIO0 JIUTEpaType
JIBHTATEIISI
Hroro no pazaeny 4 8/31 | 48
Hroro 3a cemectp 18/11 (27/111| 133 9K3aMeH
Uroro no qucuurmne 18/11 (27/111| 133 9K3aMeH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

JUia  peanu3anuu  IPeAyCMOTPEHHBIX BUIOB Yy4eOHOH paboTbl B KayecTBe
0o0pa3oBaTEeNbHBIX  TEXHOJOTHMH B  MPENOAaBaHUM  JUCHUIUIMHBL  «Perymupyemsbiii
NEKTPONPUBOJ] IEPEMEHHOT0 TOKa» UCIOJIb3YHOTCS TPaAULINOHHBIEC TEXHOJIOTHH.

[lepenaya HEOOXOAMMBIX TEOPETHUECKUX 3HAHMA M (HOPMUPOBAHHE OCHOBHBIX
IPEJCTAaBICHUN IO KypCy IPOUCXOAUT C UCIIOIb30BAHUEM MYJIbTUMEIUHHOIO 000pYyJOBaHUS.
[IpakTUyeckue 3aHATUS MPOBOAATCSA C HMCIIOJIB30BAHUEM IPE3CHTAIIMOHHOTO 00O0PYIOBaHUS
(mpoekTop, 3KpaH, HOYTOYK), B KaueCTBE HAIJIAJHBIX MAaTEPUATIOB HCIOJIb3YIOTCS CXEMBI
CWIOBBIX IIE€ME€W  pasjMYHBIX  BApUAHTOB  AJIEKTPOIPHUBOJOB  IEPEMEHHOIO  TOKa,
(GYHKLIMOHATIBHBIE W CTPYKTYPHBIE CXEMbl CHCTEM aBTOMAaTHMUYECKOTO PpEryJMpOBaHUs,
JauarpamMmbl U3MEHEHHS] OCHOBHBIX IAPAMETPOB U T.I1.

JlaGopaTopHble  3aHATUS  NPEACTABISIIOT ~ cOOOM  HCClleloBaHME  CBOICTB
paccMaTpUBaEMbIX AIIEKTPOIPUBOIOB KaK C IOMOIIbIO IMepcoHanbHBIX OBM ¢ Habopom
CIELUAIIU3UPOBAHHOTO IIPOrPAMMHOIO O0ECTIEUeHHs AJIS UX MOJICIMPOBAHU, BU3yalIU3al[uH
U IpOrpaMMHUpPOBaHHUs, TaK M JIa0OpaTOpPHBIX CTeHAaX ¢ MuKpomnpoueccopHsiMu CAP,
o0ecreYnBaOIMMH UX peaTu3aliio

6 YueOHo-MeTOAMYeCKOE 00ecTieueHHe CAMOCTOSITeIbHOM padoThl 00y4arouXxcst
[TpencraBieno B npuioxeHuu 1.

7 OueHoYHbIE CPeICTBA /ISl IPOBEIEHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 VYueOHo-MeTOaMYeckoe M HHPOpMalNHOHHOEe o0ecneyeHHe AUCHUILIMHBI

a) OcHoBHas auTEparypa:

1. Anyunn A.C., CuctemMsl yIpaBii€HUs 3JIEKTPOIPUBOJOB [DIEKTPOHHBIN pecypc] :
yueOHuK i By30B / Auyunn A.C. - M. : U3narensckuit jom MDOU, 2015. - 373 ¢. - ISBN
978-5-383-00918-5 - Pexum JOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785383009185.html

2.Emudano A. I, Manaituyk JI. M., T'ymumnckuii A. . DnexkrponpuBon
[OnexTponnsiii pecype]: Yueonuk / Ilog pen. A. I1. Enudanosa. — CII6.: M3natenscTBo
«Jlamby, 2012. — 400 c.:mn. — (YueOHuku g By3oB. CrienuanbHas aureparypa). Pexxum
nocryma: http: //e.lanbook.com/view/book/3812/page136/ ISBN 9785811412341

0) JlomotHuTEIBHAS IUTEPaTypa:

1. Cokonockuii I'. I'. DnexTponpuBoabl MNEPEMEHHOTO TOKa C YacCTOTHBIM
perymupoBanueM.| Texct] - M.: Akanemus, 2006. —252 c¢.ISBN: 5-7695-2306-9.

2. PagumoB C.H. YacTtoTHO-perynupyemblii aCHHXPOHHBIN 3ekTponpuBoj [Tekcr]:
VYuebnoe nocodbue. Oxecca. OHITY, 2007.-38¢

3. TepexoB B.M., Ocumnos O.U. Cucremsl ynpaBieHus: 37MeKTponpuBojoB [Tekcr]:
VYuebnoe nocodue. M.: Axkanemus, 2005. -305¢.1ISBN: 5-7695-2911-3

4. Unbunckuit H.®. OcHoBel 2exTponpuBoaa [Texct]. Yue6Hoe mocoOue ais By30B.
M.: Usmareascteo MOU, 2007. — 164¢.ISBN9785383000014

5. Pozanos, 10.K. Cunosas sanekrponuka [ Tekct]: yueOnuk mist By30B / FO.K. Po3aHos,
M.B. Psg0Ounnxmii, A.A. Ksacuok. — M.: Usnarensckuii nom MDU, 2007. —632 c.ISBN
978-5-383-00169-1.

6. DHeprocOepexeHHEe W aBTOMATH3AlWs MPOHM3BOJCTBA B TEIUIOIHEPTETHYECKOM
X03sHCTBE TOpojaa. YacTOTHO-PErylMpyeMblii 3JIEKTPONPUBOA [DNeKTpoHHBIH pecype] /
Kpsutos 1O. A., Kapanmaes A. C., Mensenes B. H. CII6.:"U3narensctBo: Jlanp,2013.-176 c.,
Kon nocryma: http: //e.lanbook.com/view/book/10251 ISBN978-5-8114-1469-7

7. @anmmnenxo B.H. PerymupyeMslii 2i1eKTPOIIPHUBOI HACOCHBIX M BEHTIIIITOPHBIX



YCTAaHOBOK TOPHBIX NpPEANpUsATHI [DneKkTpoHHBI pecypc]. YueOHoe mnocobme / B.H.
damunenko, ['opuas kaura,2010.-260c. Kox nocryma: http://e.lanbook.com/ view /book/1532
ISBN978-5-98672-189-7:

8. I'epman-T'ankun C. I'.BupTyanbHbie 1a00paTopuu MOJIYIPOBOJHUKOBBIX CUCTEM B
cpene Mahtlab_Simulink [Dnexrponnsiit pecype]: Yuebnuk/. C. I'.I'epman-Iankus— CII6.:
WznarensctBo «Jlaub», 2013. — 448 c.: win.(+ CD). — (YuebOuuku s By30B. CrieruanbHas
muteparypa). Kon gocryma:http: //e.lanbook.com/ view/book/ 36998/ page45ISBN
978-5-8114-1520-5

9. @emopoB  O.B. Oneskun  3(P(PeKTHBHOCTH  YaCTOTHO-PETYIHPYEMBIX
AIIEKTPONIPHUBOIOB [DneKTpoHHbIH pecypc]: Monorpadus / O.B. ®emopos. - M.: HULL Uudpa

- M, 2011. - 144 c.. 60x90 1/16. — Pexum jgocryma: http://znanium.com
/bookread.php?book=331889 — 3arnaswue ¢ sxpana. — ISBN 978-5-16-012051-5.
10. Kypnan «BecTHuK IOYpI'Y. Cepus «OHepreTuka»

https://vestnik.susu.ru/power/issue/archive
11. KypHuan «DJIeKTpOTEXHUIECKUE CUCTEMbI i KoMILTeKCh http://esik.magtu.ru/ru/
12. XKypuan "BectHuk VIBaHOBCKOTO TOCYIapCTBEHHOTO JHEPIeTUYECKOTO
yuuBepcurera" http://vestnik.ispu.ru/taxonomy/term/102# -

B) MeroauyecKkue yKasaHHs:

1. Jlykun, A. H. MoaenupoBanue peryaupyeMbIX 3JIEKTPONPUBOJOB MEPEMEHHOTO
ToKa : yuyeoHoe nmocooue / A. H. Jlykun, A. B. Bensrit ; MI'TY. - Marautoropck, 2010. - 67 ¢. :
HIL., TabJI. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=315.pdf&show=dcatalogues

2. [TapametpupoBanue nmpeobpasosareineit pupmel "SIMENS" : yuebHOoe mocobue / [A.
A. Pagmonos, A. B. bemnsrii, C. A. JIuabkoB u ap.] ; MI'TY. - Marautoropck, 2012. - 91 c. :
Wi.,
cxembl, URL:https://magtu.informsystema.ru/uploader/fileUpload?name=608.pdf&show=dcat
alogues

3. ®omuH, H. B. Cuctemsl ympaBieHuUs 3JIEKTPOIPUBOIOB © yueOHoe nocobue / H. B.
®omun ;MITY. - Maruaurtoropek, 2012. - 293 c. : wn., rpad., cxemsl, Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=576.pdf&show=dcatalogues/

r) IIporpammHuoe o6ecnevenne u UHTEpHET-pecypcsl:

IIporpammHoe obecnieueHne

Hanmenosanue [10 Ne norosopa Cpoxk neiicTBUS TULEH3UH

MS Office 2007
Professional

Autodesk AutoCad
Electrical 2011 Master |K-526-11 ot 22.11.2011 6eccpodHo
Suite

Ne 135 o1 17.09.2007 O6eccpouHo

MathWorks MathLab
v.2014 Classroom K-89-14 o1 08.12.2014 0eccpouHo
License




IIpodeccnonanbHble 0a3bl JAHHBIX M HH(OPMaIMOHHBIE CIIPABOYHBIE CHCTEMbI
HasBanue kypca CchUIKa

OnexkTpoHHass 0a3a mepuoAuuecKux wu3naHuii East
View Information Services, OO0 «IBUC»
Hanuonansnas MH(POPMALMOHHO-aHAIUTHYECKas URL:
cucreMa —  PoccuickMii  MHIEKC  HAy4HOIO '
uutuposanus (PMHII)
HNudopmannonHas cucrema - EnuHoe okHO JocTyma K
WH(})OpPMaIMOHHBIM pecypcam

9 MaTtepuajibHO-TeXHHYeCKoe ofecrieyeHne TUCHUIIMHBI (MOYJIs1)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

URL.: http://window.edu.ru/

MarepuanbHO-TEXHUYECKOE 00eCrieYeHUE TUCHUILITNHBI BKIIOYAET:

1. Tlepconampapie OBM ¢ HaboOpoM CHENHAIM3UPOBAHHOTO IPOTrPAMMHOTO
obecriedeHus Il MOACITUPOBAHUS, BU3yaTU3alliy U IIPOTPAMMHUPOBAHUS CUCTEM.

2. JlabopaTopHbIe CTEH/IbI YaCTOTHO-PETYIUPYEMBIX aCHHXPOHHBIX 3JIEKTPOIIPHUBOJIOB
bupmbI ipeobpazoBareneit vacToTel pupmbl Siemens (Simovert Masterdrives)

3. Kommiekt MypTUMEeIMHHOTO 000pYA0BaHUS.

4, MyabTUMEIUHHBIX IPE3EHTALMI 110 BCEM TeMaM AUCIIATIINHEI



[pniaoxenne 1

CamocrosiTenbHast paboTa CTYAEHTOB Ha Ja0OPAaTOPHBIX 3aHATHSX OCYILIECTBISETCS O]
KOHTPOJIEM ITPEIoiaBaTelis B BUJIE peLIeHHs 3a/1a4 110 U3yYSHHIO HauboJiee BaKHBIX pa3/ieioB
TEOPETUYECKOr0 Kypca JUCLUIUINHBI.

BHeaynuropHas camocTosATelbHas padoTa CTYAEHTOB OCYLIECTBISETCS B BHJE
MOJITOTOBKH J1A0OPATOPHBIM 3aHATHAM U U3YYCHUH BOIIPOCOB TEOPUH, HE PACCMOTPEHHBIX
Ha JIEKIMAX, a TaKKe IOArOTOBKY K J1a0OpaTOpHbIM paboTaM M 3K3aMEHaM 110
KOHTPOJIbHBIM BOIIPOCAM.

KoHTpoabHbIe BONpockI 10 NPOBEAeHUI0 CAMOCTOSATE/ILHON padoThl N0 pa3enam

Pazpnen 1.

1. Kak xnaccudumupyrotcs mpeoopa3oBaTey 9acTOThI?

2. IlpuHiun neWcTBUs pa3IUYHBIX TUIIOB IPeoOpazoBaTesiel YacTOTHI.

3. B yem mpuHOMNUANBEHOE OTIMYUE MPeoOpa3oBaTeseil YacTOThl Ha OCHOBE WHBEPTOPOB
HaMNpsDKEeHUs U Toka?

4. TlepeuncnuTe IOCTOMHCTBA M HEAOCTATKA MpeoOpa3oBaTelieil YacTOTBl CO 3BEHOM
MIOCTOSIHHOTO TOKAa U C HETIOCPEJCTBEHHON CBA3BIO.

5. B uem cocrosT HemocTaTKu IpeoOpa3oBarenell 4acTOTHl Ha OCHOBE HWHBEPTOPOB
HanpsbkeHus ¢ M.

6. OcoOeHHOCTH peanu3anmi MoOAeJel mpeoOpa3oBarenell YacTOThl B Cpene
Matlab_Simulink.

7. Kak peanuzytorcst Topmo3Hbie pexumbl A/l B cucteme [TH-AJ]?

8. CnocoObl momy4yeHus peKynepaTuBHOro TopmoskeHus B cucteme [TU-A/l.

9. Kak mnporpaMMHpYIOTCS MapameTpbl HpeoOpa3oBarelicii 4acToThl (GupMBI Siemens
(Simovert Masterdrives.Vector Control u Sinamiqgs)?

10. DuepreTnyeckue NMOKA3aTeIH Pa3IMIHBIX THIIOB MPEOOpa3oBaTesei YacTOTHI.

Paznen 2.

1.IIpencraBpTe KaueCTBEHHBIM BHJ 3aBUCUMOCTEM MATrHUTHBIX ITOTOKOB HAMarHWYMBaHUS,
craropa u potopa A/l OT ero cKOJIbKEHHS IPU Pa3IMUHBIX COOTHOUIEHUSIX MEKY HAIPSKEHUEM U
4acTOTOW MUTAHUS CTaTOpa ABUTATEINS.

2. JlaTb CpaBHUTENbHBI aHaIU3 MEXAaHUYECKHX XapakTepucTHMK AJ[ mpu pa3ianyHbIX
COOTHOILIEHUSX MEXY HANPSKEHUEM U YaCTOTOW MUTAHMsI CTaTOpa JABUTaTENs.

3. B uem oTiMuus MEXaHMUYECKHUX XapakTepUcTUK A/l mpu €ro mUTaHUM OT UCTOYHUKOB
HaNpspKEHUs U Toka?

4. Onenure 00JaCTH JOMYCTUMBIX 3HAYCHUH TOKOB, HAIPSYKEHUH, MATHUTHBIX TIOTOKOB U

ckopoctd A/l ITpy €ro  4aCTOTHOM PETYJIMPOBAHUH.

5. Kak peamusyercs momenb AJl B cpene Matlab_Simulink mpu ero  wacrorHOM
pEeryaupoBaHum?

6. Kak mporpammupyrorcs mnapametpsl AJl B anekTporpuBoaax.pupmMbl - Siemens
(Simovert Masterdrives. Vector Control u Sinamigs)?

7. Kak nporpammupytorcs pasomknytass CAP ITU-A/l B anekTponpuBoaax. pupmel Siemens
(Simovert Masterdrives. Vector Control u Sinamigs)?

8. Kak mosyunTh KpHBBIE NEPEMEHHBIX B AJIEKTPONPUBOAE C IOMOIIBIO IPOrPAMMBbI
DriveMonitor?

9. Kak nporpammupytotcs ckansipHast CAP ITU-AJl c oOpaTHBIMU CBA3SIMU 110 TOKY CTaTOpa B
AJIEKTPONPUBOAaX.pupMbI Siemens (Simovert Masterdrives. Vector Control u Sinamigs)?



10.Kak nporpammupyrotes ckansipaas CAP  [TH-AJ] ¢ oOpaTHO# CBS3BIO0 IO CKOPOCTH B

AJIEKTPONpHUBOaAax.pupMel Siemens (Simovert Masterdrives. Vector Control u Sinamigs)?
11. Kak peamusyercs mojnenb pazomkHyTod u  ckansgpHo CAP IIYH-AJl B cpene
Matlab_Simulink?

12. Onenure JIAaIia30Hbl YaCTOTHOTO perynupoBaHusi  ckopoctd  AJl B
Pa30OMKHYTOH cHCTEME YIPaBICHUS IPU PA3IMYHBIX 3aBHUCUMOCTSAX CTATMYECKOIO MOMEHTa Ha
Baity AJl OT ero cKkopocTH.

13. Kakue ¢axkTopsl BIUAIOT HA BBIOOP MHUHUMAJIBHOIO U MAaKCHMAJIbHOIO 3HAYEHUH
4acTOThI U HaNPsHKEHUS HAa BBIXOJIE MpeoOpa3oBaTesis 4acTOThI?

14. Kakume oOparHble CBsI3U CIIOCOOCTBYIOT YBEIIMUYEHHIO KECTKOCTH
MEXaHUUYECKOHN XapaKTEepUCTUKU ACHHXPOHHOT'O YaCTOTHO-PETYJIMPYEMOT0 3J1eKTporipuBoaa? JaTe
CPaBHUTEIbHYIO OLIEHKY pa3IMYHBIM criocob0aM ctabunn3zanuu ckopocta AJL.

15. Kakumu (akropamMu OTpaHUYMBAETCS MAaKCHUMAIbHBIM KOA(p(HUIMEHT
MTOJIOXKUTEIILHON 0OpaTHOM CBSI3U 10 TOKY cTtaTtopa AJl?

16. Onpenenure ans anekrponpusoja ¢ [IM-perynsaropomM ckopocTH XapakTep U3MEHEHUS
BBIXOJIHOT'O HANPSDKEHUS PETYIISTOPAa CKOPOCTH, YacTOThI M HAIIPSDKEHHSI Ha CTAaTOpe IBUTATEIs, a
TaKXe ero CKOpocTy B (DyHKIIMM MOMEHTA Ha Bajy ABuratens. Kak onu OyayT oTnuyarbes s
ABUraTeneil ¢ pa3aMyHbIMH  3HAYCHUSIMHU  HOMMHAJIBHBIX CKOJIBXKEHUM?

17. Kakumu ¢pakropaMu orpaHMY€HO IPUMEHEHHUE PA3OMKHYTBIX CUCTEM C
4aCTOTHO-TOKOBBIM yrpaBienuem AJl?

Paznen 3.

1. Ha npumepe BEKTOpHON JuarpaMmbl OCHOBHOT'O IIOTOKOCLIETIJICHUS U TOKa ctatopa A/l
1oKa3aTh OOLIHOCTh (PU3MYECKUX B3aUMOCBS3EH B IBUraTese MOCTOSIHHOTO Toka U A/l

2. Ykaxute 0cCOOEHHOCTH TOCTPOCHUS CUCTEM YIIPABIICHUS C OPUEHTALIUEN CUCTEMBbI
KOOpJMHAT X, Y I10 BEKTOPY IOTOKOCLEIUIEHUS CTATOPa U POTOpa.

3. O0ObsicHuTe Ha3HAYCHHUE (PYHKIMOHAIBHBIX yCTpoicTB Al...A12 u 6:10k0B OM® 1 IM Ha
(GYHKIMOHATILHOM CXeMe.

4.Kak peanusyercsa mojenb BeKTOpHOH CAP ¢ KOCBEHHOW oOpueHTaluel Mo BEKTOpYy
noTokocieruienns poropa AJl B cpeae Matlab_Simulink?

5. TloctpouTs ¥  CpaBHUTb pEryJIUPOBOYHBIE  XAPAKTEPUCTUKH  ACUHXPOHHOIO
NEKTPONPUBOJA U TUAarpaMMbl U3MEHEHUH YacCTOTHI, HANPSDKEHUS, COCTABISAIOLIMX TOKAa cTaTopa
10 OCSIM X M Y, MArHUTHOI'O NOTOKa pOTOpa B (PYHKIMM CUTHAJIA YIpaBlIeHUs CKOpocThio Al B
CHUCTEME YIPABIEHUSA C KOCBEHHOM OpUEHTALMEN 110 BEKTOPY NOTOKOCHEIUIeHUs potopa A/l mpu
OTCYTCTBMM U HAJIMYUU CTATUYECKOM Harpy3KH Ha Baly JABUTATEIs.

6. IloctpouTp W CpaBHUTb MEXAaHUYECKHE XapaKTEPUCTUKH ACUHXPOHHOIO
AJIEKTPONPUBOJA U AUArpaMMbl U3MEHEHHUS YaCTOTbI, HAIIPSKEHU I, COCTABIISIONINX TOKA CTaTopa
0 OCSIM X M y, MarHUTHOTO TOTOKAa poTopa B (yHKIMM MOMeHTa Ha Bainy AJ] B cucreme
yIpaBieHUs C KOCBEHHON OpUEHTAlMEeN M0 BEKTOPY MOTOKOCIEeIIeHUs: poTopa AJl mpy HCXOTHBIX
3aJJaHHBIX YaCTOTaX BBIXOJHOI'O HANPSKEHUS MEHBIIIE U 00JIbIIIe HOMUHAIBHOTO UX 3HAYCHHUS.

7. OneHnTh N3MEHEHHE MEXAaHNYECKOM XapaKTEPUCTUKH 3JIEKTPOIIPUBO/IA B 3TOH K€ CUCTEME
YIIPaBJIEHMS IIPU BapHaLUAX IapaMETPOB PETYIATOPOB CKOPOCTH, TOKA, YPOBHEN OTPaHUUYEHUS B
omokax bO1, bO2.

Paznen 4.

1. Ot xakux mapamerpoB CJI 3aBUCHUT ero meperpy3odHasi ClIoOCOOHOCTh U KakK €€ MOXKHO
perynupoBarb?

2. B 4éM COCTOST KOHCTPYKTHBHBIE Pa3InyMs MEXIYy ACHHXPOHHBIM U CHHXPOHHBIM
IBUTATENIMU?

3. B Kakux 5JeKTpONpHBOJaX LeaecooOpa3HO MPUMEHSTh CHUHXPOHHBIE JBUTATENU C
YaCTOTHBIM PETYJIUPOBAHUEM CKOPOCTH?



4.Kak peanusyercs mozens Bektopaoit CAP ITY-CJ] cpene Matlab_Simulink?
5. Kak nporpammupyrotcsi BektropHot CAP TTU-CJ] ¢ 0oOpaTHOM CBsI3bI0 IO CKOPOCTH B

ANIEKTpOINpHUBOIaX .pupMbI Siemens
6. B uem 3axiro4aroTcsi 0COOCHHOCTH CHUCTEMBI

(Sinamigs)?

YIIpaBJICHUA CHHXPOHHBIM ABHUIAaTCIIEM C

NpSIMOI OpUEHTALMeH 10 BEKTOPY MOTOKOCIEIUICHUsI pOoTOpa?

Kpurepuu oneHkr (B COOTBETCTBUHU C (POPMUPYEMBIMU KOMITETCHIIUSAMH H
IUTAHUPYEMBIMU pPe3yJIbTaTaMHi 00yUeHUs]):

— Ha OLICHKY «OTJIHYHO» — CTYJIEHT JOJDKEH II0Ka3aTh BBICOKUI yPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHLIUI HE TOJIBKO HA YPOBHE BOCIIPOU3BEIECHUS U OOBSICHEHUS
nHbOpMaLNY, HO U MHTEJUICKTYaJIbHbIC HaBBIKH PEIICHUS MPOOJIeM U 3a]1a4, HAXO0XKACHUS
YHUKAJIbHBIX OTBETOB K MPo0JIeMaM, OLIEHKH U BBIHECEHUS KPUTUUYECKHX CY>KJICHHIHA;

— Ha OLICHKY «XOPOLIO0» — CTYJIEHT JOJDKEH II0Ka3aTh CPEHUN YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHLIUI HE TOJIBKO Ha YPOBHE BOCIIPOU3BEIEHUS U OOBSICHEHUS
nH(OpMAaNNY, HO U MHTEJUICKTYaJIbHbIE HABBIKH PEIICHUS MPOOJIeM | 3a/1a4, HaX 0K ACHUS
YHUKaJIbHBIX OTBETOB K Ipo0JieMam;

— HA OLICHKY «YA0BJIETBOPUTEJIBHO» — CTYJEHT JIOJKEH II0Ka3aTh IOPOTOBbIM YPOBEHB
c(OPMHPOBAHHOCTU KOMIIETEHLIMI HAa YPOBHE BOCIIPOU3BEAECHUS U 00BSICHEHUS HH(OpMALIHH,
MHTEJUIEKTYAJIbHbIC HABBIKH PELICHUS IIPOCTHIX 3a/1a4;

— Ha OLICHKY «HEeYA0BJIETBOPUTEJIBbHO» — CTYJEHT HE MOXKET [10KAa3aTh 3HAHKS Ha
YPOBHE BOCTIPOU3BENICHHS U 0OBSICHEHUS! HH(OPMAINH, HE MOKET IT0Ka3aTh
MHTEJUICKTYAJIbHbIC HABBIKYA PELICHUSA IIPOCTHIX 3a1a4.

IIpunoxenne 2

CtpykTypHBIT
DJIEMEHT
KOMIIETEHIINH

[Tnanupyembie pe3yabTaThl
o0y4deHus

OneHouHsble cpeacTBa

OIIK-2 criocOOHOCTBIO MPHUMEHSTH COBPEMEHHBIE METO bl MCCIICTOBAHMS, OIICHUBATH H
MIPEJICTABIATh PE3YJbTAThl BHITOJIHEHHON paboThI

pe3ynbTaTtoB nccnenoBaHun I7I;

3Harh OCHOBHBIC METOABIL | [TpMHIUIIBI TIOCTPOEHUSI CHUCTEM IOJYUHEHHOTO
HUCCJICIOBAHNA, aHAIM3a W | peryJIupOBaHUs c MIOCJIEA0BATEIBbHON
OLICHKH KOppeKLMel, BBIOOp TIepenaTouyHoil (yHKIuU
YJICKTPOTEXHUICCKOI0 M ( peryiagTopa [ad IOIYyYEHUS  ONTHUMAJIbHBIX
JIEKTPOIHEPIrE€TUIECCKOI0 MEPEXOIHBIX IIPOLIECCOB
o0opynoBaHmusi;

YMeTh IlpumeHNTh COBpEeMEHHbIC | KOoHTyp  peryaMpoBaHUs  SKOPHOTO  TOKa,
MCTObI HCCIICIOBAHMS, | HacTpOMKAa Ha  IOJYYEHHUE  ONTHUMAJIbHOIO
a"anusa 51 OLCHKH [ mepex0aHOro npo1ecca. Orpanuuenue
3¢ dexTHBHOCTH KOOpAMHAT B cHUCTEMAX TOTYMHEHHOTO
JJIEKTPOTEXHUYECKOr0 M | perynupoBaHus. OrpaHudeHUE YCKOPEHHS B
YICKTPOIHEPIETUIECKOIO | cyucTeMax IMOAYUHEHHOTO PETYIMPOBAHUS
o0opynoBanusi

Brnaners cnocobamm oueHKM | KpuTepuamm U MeTOAaMM OLLEHKa KayecTsa
3HAYMMOCTU N NPAKTUMECKOM | cra1pyecKmX M AMHAMMUYECKUX CBOWCTB 3aMKHYTOM
NPUroAHOCTU  MOJIYYEHHbIX

cncrtembl no l'IOI'apMd)MW-leCKMM YaCTOTHbIM

XapPaKTeEPUCTUKAM npu MoAay/1IbHOM n

CUMMETPUYHOM ONTUMYMaX




CTpyKTypHBII
AJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl
0o0y4eHus

O1ieHOYHBIE CPENCTBA

OIIK-4 criocoGHOCTBIO UCII0JIB30BAThH YII1YOJIEHHBIE TEOPETUUECKUE U ITPAKTUUECKUE 3HAHMS,
KOTOpBIE HAXOAATCS HA MIEPEOBOM pyOeske HAyKH M TEXHUKH B 00JIaCTH MPO(PECCHOHATEHON

NEeSATEIbHOCTH

3HaTh Copepxanue u pe3ynpTaThl | HeoOxoqumocTs ydera BIMSHUS NPEPHIBUCTOTO
TEOPETUYECKUX U pexuma paboThl THPUCTOPHOTO TpeoOpa3oBaTens
SKCIIEPUMEHTAIIbHBIX Ha paboTy TOKOBOrO KOHTypa B CHCTEME
HCCIIEIOBAHUI B MOJYUHEHHOTO  PETYJUPOBAHUS, [PUMEHEHHUE
JJIEKTPOIHEPIETUKE aJalITUBHOIO PETYJIATOPA TOKA SIKOPA.

Ymersb Onpenenuts 0671aCTh PeanuzoBare apanTuBHBIE PEryJIATOPBl  TOKa

MIPUMEHEHUS TTOJTYyYEHHBIX
3HaHWUH B CBOCH
MPAaKTUYECKOM
JIeITECILHOCTHU

axops, ckopoctu u DJIC nBurarens NoCTOSHHOTO
TOKa




Bnanets

HaBbIKaMU U METOJIUKaAMU
0000111eHUS pE3yIbTATOB,
criocobamu OLICHKH
3HaYMMOCTHU u
MPaKTUYECKOU
MIPUTOTHOCTH
MOJIy4E€HHBIX
pe3yabTaToB u ux
3¢ pexTUBHOTO
MIPUMEHEHUS

Merogamu wucclieOBaHUS Ha MaTeMaTHYECKOM
MOJIEJIM CUCTEM TMOJYMHEHHOI'O PEryJIUpPOBAHUS C
MOCJIEA0BATEIbHOU KOppeKIuen B cpene
Matlab_Simulink/

IK-2 coocobH

OCTBIO CaMOCTOATCIBHO BBIIIOJIHATH UCCIICIOBAaHUA

3HaTh Kaxk onpenenuts 3anauy,
MCTOMMKY TIPOBCACHHA HeoOxoauMocTh KOMIIEHCAIIMM BIIMSHUS IPOTHBO
HCCICNOBAHI H €€ OJIC osnektpoaBuratens Ha pabOTy TOKOBOTO
HPOrpPAMMHOE WJTH KOHTYpPa B CUCTEME IMOJYMHEHHOT'O PEryJIUpOBaHMS,
MATEPHATBHOE IIPUHLMUIIBI KOMIIEHCALUN.
obecrieueHue.

YMmeth Pazpabotatrh TakTUKY
[IPOBEICHUSA Paccunrats rapaMeTphl JBUTaTEJIst ,TTI,
UCCIIEIOBAHMsI, BHIOPATh | PEryNATOPOB U JATYUKOB CUTHAIOB OOPATHOM CBS3H
IIPOrpaMMHOE M CO3/1aThb MAaTeMaTHU4YEeCKyld MOJECIb CHUCTEM
o0ecrnieueHue u INOYUHEHHOI' O peryJmpoBaHus c
MaTeMaTUYECKYIO MOCJIEA0BATEIbHOM KOppEKIUEn B cpene
MOJieTIb 00bEeKTa Matlab_Simulink.
HCCIIEI0BAHUS

Bianetrs Hassikamu npoBeieHus HccnenoBate mnepexognsle npoueccsl B CAP
HCCIIEIOBAHUS HA OCHOBE | asekTtponpuBoga mo cucreme TII-II ¢ cucremon
MPOrPAMMBI WJIH 110 MIOAYUHEHHOTO peryiaupoBaHus c
MaTeMaTUYECKON MOJENH | TOCIEA0OBAaTEIbHOM  KOPPEKIHEH B cpelne
o0BeKTa Matlab_Simulink.

ITK-22 TOTOBHOCTBIO IKCILTyaTHPOBATh, IIPOBOANTH UCTIHITAHUS U PEMOHT TEXHOJIOTUIECKOTO

000pyI0BaHUS AJIEKTPOIHEPTETUUECKON U AIIEKTPOTEXHUUECKON IPOMBIIUIEHHOCTH

3Hartb Meroasl SKCILTyaTaluu,
PCMOHTA 1 HCTILITAHIH MpuHUMNbI  Hanagku n  skcnnyataumm  CAP
TZXHOHOFquCKOFO 3/1eKTponpmeoaa no cucreme TM-A ¢ cuctemom
00OpYyAOBaAHMA _ | noaYMHeHHOro perynMpoBaHMA C MocieAo0BaTe/NbHOM
SMCKTPOSHEPTETHHCCKON | o ppekiymeit u MeTOAbI AMArHOCTUKM HEMCNPaBHOCTel 1
1 SJICKTPOTEXHIICCKON | cnocobos 1x AMKBUAALMK.
MIPOMBIIIIIEHHOCTH

VYmers | Pazpabotare MHCTpYKIIUU

10 DKCIUTyaTalluy 1
rpaduku peMoHTa U
HACIBITAaHUH
TEXHOJIOTHYCCKOTO
o0opymoBaHus

Pa3paboTraTh HHCTPYKIIMH 110 SKCILTyaTalllu,
JMarHOCTUKU HEUCIPAaBHOCTEH U clIOCO00B UX
mukBuaanuu B CAP snekTponpuBoga 1o cucreme
TII-JI ¢ cucTeMOM TOAYNHEHHOIO PErYIUPOBAHMUS C
IIOCJIEI0BATEIbHON KOPPEKLIUEH.




Bnanets

[TpaBunamu
SKCIUTYaTaI|H u
TEXHOJIOTUM pPEMOHTa U
HUCTIBITAHU N
00opyIoBaHUs
TEXHOJIOTHYECKOTO
000pyI0BaHUs

[TpaBunaMu 3KCITyaTallMi U TEXHOJIOTUAMU IOUCKA
HEHCIIPABHOCTEH B 3JIEKTPOIPUBOJIAX C
MukpornpoueccopabiMu CAP.

ITK-23 ToTOBHOCTBIO IPUMEHSTH METOBI M CPEJICTBA aBTOMAaTU3UPOBAHHBIX CUCTEM
YIPABIEHUS TEXHOJIOTHYECKUMU IIPOLECCAMHU IEKTPOIHEPIETUUECKON U
EKTPOTEXHUYECKOU TPOMBIILITIECHHOCTH

3HaTh

Mertonsl u cpencTa
ABTOMATHU3UPOBAHHBIX
CHUCTEM YIPABIICHUS
TEXHOJIOT'MYCCKUMU
poLeccaMmu
AIEKTPOIHEPreTUIECKON 1
3JIEKTPOTEXHUYECKOU
MIPOMBILIUIEHHOCTH

Merons! napamerpupoBanus asurarens , 111,
PEryJsTOPOB U JaTYUKOB CUTHAJIOB OOPATHOM CBS3U B
NIEKTPONPUBOIAX ¢ MUKpoIpoueccopHpiMu CAP.

YMmers

HOPUMEHSTh METO/IbI U
cpeacTBa
aBTOMAaTH3UPOBAHHbIX
CHCTEM YIpPaBICHHS
TEXHOJIOTUYECKUMU
nporeccaMu

[TapamerpupoBate asurareins ,T11, perynsatopsl u
JATYUKU CUTHAJIOB 0OPAaTHOM CBS3U B
ANIEKTPONPUBOAX ¢ MUKporpoueccopHbiMu CAP.

Bnanets

croco0aMu OIEHKH

s exTuBHOCTH
MPUMECHEHHS METOJIOB U
CPEICTB
ABTOMATH3MPOBAHHBIX
CUCTEM YIpaBIEHUS
TEXHOJOTMYECKUMHU
mporeccaMmu

MeTogamu pacuera KpUBBIX NIEPEXOAHBIX MIPOLECCOB
B JIEKTPONPUBOAAX ¢ MUKponpoueccopabiMu CAP.







