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JIner aktyaamzanuu padoueil mporpaMmbl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u o00peHa s peanm3anuu B 2024 - 2025
y4e0OHOM TOJTy Ha 3aceaHuy Kageapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIIPUBOIA U

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Hukonaes

Pabouast mporpamMma nepecMoTpeHa, o0CykieHa 1 ogo0peHa aiis peanmsaiuu B 2025 - 2026
y4eOHOM oy Ha 3aceaHuu Kapeapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIPUBOIA U

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Hukonaes




1 Ilesin ocBOEHMSI IMCUMILTUHBI (MOIYJISA)

Llenpto mpenojaBaHus AUCHMILIUHBI «Perymupyemblil 3JeKTpONpHBOJ MEPEMEHHOTO
TOKa» SIBJIIETCA PACCMOTPEHUE TEOPUU U TMPAKTHKUA COBPEMEHHOTO aBTOMATHU3UPOBAHHOTO
ANEKTPONPUBOJIA IEPEMEHHOTO TOKA, TEHACHIIUN €T0 Pa3BUTHS.

2 MecTo TUCHUNJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

JucnunnuHa PerynupyeMslii 3JIEKTPONIPUBOJ IEPEMEHHOIO TOKA BXOAUT B 4acTh
y4eOHOro mjaaHa (OpMUPYEMYIO yJaCTHUKaMHU 00pa30oBaTeIbHbIX OTHOLIEHUH 00pa30BaTeIbHOM
IIPOrPaMMBlI.

JUis  u3ydyeHus  JUCLMIUIMHBI ~ HEOOXOOUMBbl  3HaHUS  (YMEHMs,  BJIAJICHUSA),
cOpMHUPOBAHHBIE B PE3YIIBTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

MozenupoBaHue JIEKTPOTEXHUYECKMX KOMIUIEKCOB U CUCTEM

MukponporeccopHbIe CpeICTBA B AJIEKTPONPUBOAAX U TEXHOJIOTUYECKUX KOMIUIEKCAX

JlonosHUTENbHbIE ITIaBbl MATEMATUKHU B JIEKTPOIHEPIeTHKE U AIEKTPOTEXHUKE

Perynupyemslii 211€KTPONPUBOJ IIOCTOSTHHOTO TOKA

3HaHus (YMEHUs, BIIaJIEHUs), OJTYYEHHbIE IPU U3YyYEHUU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHMSI AUCHUIUINH/TIPAKTHK:

ABTOMaTHU3MpOBaHHBIN AekTponpuBoa Shneider Electric

[ToaroroBka K caue u caaya rocyJapCTBEHHOTO IK3aMeHa

[Tpou3BoCTBEHHAs - HaAyYHO-UCCIe10BaTeIbCcKas pabora

[Tpou3BoacTBEHHASA-IPEIAUIIIIOMHAS IPAKTUKA

[Tpon3BoiCTBEHHAS - IPOEKTHAS MTPAKTUKA

[ToaroToBka K mpoueaype 3aluThl ¥ 3al1Ta BHITYCKHONW KBAIU(UKALMOHHONW paboThI

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHHUILIMHBI (MOAYJISA) M IVIAHUPYEMBbIe Pe3yIbTAThl 00y4eHH s

B pesynaprare ocBOeHMS IUCHMIUIMHBI (Monyisi) «Perynupyemslii 3JI€KTpOINpPHUBOJ
MIEPEMEHHOT0 TOKa» 00 y4JaroLUiCcs TOJIKEeH 001a/1aTh CAEAYIOUMMI KOMIIETCHITUSIMHU:

KOI[ HHIWKaATOpa I/IHI[I/IKaTop JOCTHXKXCHUA KOMIICTCHIIN

[IK-4 CnocoOHOCTB OCYHICCTBJIIATL KOHTPOJIb U3TOTOBJICHUA, HCHLIT&HPIIZ, BHCAPCHUA U
OKCILIyaTalnuy CUCTEMBI SJICKTPOIIPHUBOJa

[IK-4.1 OcymecTBisieT KOHTPOJIb HM3TOTOBJICHUS, WCIBITAHUNA, BHEIPEHHUS U
HKCIUTyaTallMi CUCTEMBbI 3JIEKTPOIPUBOAA




4. CTpyKTypa, 00b€EM U colepkaHue TUCHHUIINHBI (MOLYJI5)
OO6mast TpyJ0€MKOCTh JUCIHUIIMHBI COCTaBIIACT / 3a4€THBIX €AUHUI] 252 akaja. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas padoTa — 123 akaj. 4acoB:
— aynuropHas — 119 akan. gacos;
— BHEAyIUTOpHAs — 4 aKkaJl. 4acoB;

— caMmocTosTeNbHas padora — 93,3 akaJl. yacos;

— B (popMe mpaxTHUeCcKoi moarotoBku — 0 akas. 4ac;
— MMOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTalluu - 3K3aMCEH

AynuropHas ) =
o | KOHTAKTHas pabota E é dopma TEKyIIEero
Pazzen/ Tema § (B axaz. yacax) E [~ Bux . KOHTpOIA Kon
[ — : S O | caMOCTOATENEHOM | YONEBACMOCTHH [ 0\ o o
O a6, | mpaxr 2 £ paboThI MIPOMEKYTOUHOM
Tex. : 128 aTTecTaluu
3aH. 3aH. | QU &
1. Beenenune OCHOBHBIE ITOHATHS
n onpexnenenns. CoBpeMEHHBIH
JIEKTPOIPUBOJ HePEMEHHOTO
TOKA W  HAlpaBICHUS  €ro
Pa3BUTHAL. IIpeobpazoBatenu
JaCTOTHI B DJIEKTPOIPHBOJIE.
11 CoBpeMeHHBII
IEKTPONIPUBOJT Visyuennie
TIEPEMEHHOTO roka "3 2 4 4 | BompocoB Teopun
HAIpaBJIEHHUs €ro Pa3BUTHUSL.
[IpeoOpaszoBaTeny YacTOTHI 110 JHTEpaType
B DJIEKTPOIIPHBOJIE.
HUroro no pazneny 2 4 4
2. JJeKTpOMEXaHUYECKHE
CBOHCTBa ACHHXPOHHOTO
nsurarenst (A1) .CrpykrypHas
CXeMa aCHHXPOHHOTO JBUTaTeIs
Kak 00BEKTa PeryaupoBaHuUs
2.1 Crarnyeckue
xapaktepuctukun AJl  mpu Visysennie
Pa3IHYHBIX 3aKOHaX 2 8 4 | Bonpocos reopu YCTHBIH OIIpoc
pPETYIIUPOBAHUS  CKOPOCTH (cobecenoBanme)
U1/f1= const, Pu= const, 110 JTepatype
P2= const, 11 = const.
2.2 Pa30MKHYTBIE CHCTEMBI Visyuennie
yOpaBiCHHUs aCHHXPOHHBIM 5 6 8 | sonpocos reopu YCTHBIH OIIpoc
YaCTOTHO - PEryJIUPYEeMBIM 1o JIHTepaType (cobecenoBanme)
JICKTPONPUBOAOM 3
2.3 TIpuHOUOBI OCTPOCHUS Visysennie
cUCTeM 9aCTOTHOTO 2 8 4 | Bonpocos reopu YCTHBIH OIIpoc
pErynupoBaHus  CKOPOCTU 1o muTeparype (cobecenoBanue)
Al
2.4 3aMKHYTBIE CHCTEMEI
CKaJISIPHOTO YIIpaBIeHUS Wzyyenue .
ACUHXPOHHBIM YacTOTHO - 2 6 8 | BonpocoB Teopun (ggg:;égo(;zi (1)/1(;)
perynupyeMbiM O JIUTepaType
JICKTPONPHUBOTOM




25 MonenupoBanue

Nzyuenue

CUCTEMBI CKaJISIPHOTO YCTHBI# OIIpocC
N 2 6 5,3 | BompocoB Teopun

yIOpaBieHUs ¢  0oOpaTHOM 10 THTEDaTYDE (cobecenoBanue)

CBSI3BIO 110 TOKY CTAaTOPA. pATyYP

2.6 UccnenoBanue CHCTEMBI Visyucnnie

CKAJISIPHOTO  YIIPABICHUS C CTHBIN ONPOC
PHOTO y1p 2 5 8 | BonpocoB Teopun y P

oOpatHOH CBSI3BIO o 10 THTEDaTYDE (cobecenoBanue)

CKOPOCTH PATYP

HUroro no pazaeny 12 39 37,3

3. Cucrembl BEKTOPHOTO

YIIpaBICHUS ACHHXPOHHBIM

JIIEKTPOIPUBOIOM

3.1 Cucrema ympaBjeHUs C Visyucnnie

NpsIMOM  OpUEHTalued 1o CTHBII OTIpOC

P p ! 2 8 8 | BompocoB Teopun y P

BEKTOPY TOTOKOCUEIUICHHS 10 IHTEDaTYDE (cobecenoBanue)

potopa AJI. PATYP

3.2 UccnemoBaHue CHCTEMBI

YIOpaBICHUsI C KOCBEHHOMU N3ydenue .

o 3 YCTHBII OIIPOC
OpHEHTaleld MO BEKTOpY 4 8 6 | BompocoB Teopun (cobeceoBanme)
MOTOKOCIEIUIEHHsT ~ pOTOpa IO JTUTEpaType
Al

Nzydenne .
3.3 Cucrema ympaBJieHUsS i YCTHBIH OTIPOC
MoMeHTOM AJ] 2 4 6 | Bompocos Teopun (cobecenoBanue)
TI0 JIUTEpaType
HUroro no pazaeny 8 20 20
4. DIEKTPOMEXaHHUECKHUE
CBO#CTBa CHHXPOHHOTO
JBUTATETIS. Paszpabotka
CTPYKTYpPHOI CXEMBI
CHHXPOHHOTO  JIBUTATeNIsl  KakK
00bEKTa PEryINPOBAHUS
4.1 1
W3yuenune .
DJIeKTpOMEeXaHNIECKHe v YCTHBIH OIIpoc
. 3 6 8 | Bompocos Teopuu
CBOICTBa CUHXPOHHOTO 10 THTEDATYDE (cobecenoBanue)
JIBHTATEIS patyp
4.2 Crarnyeckue
xapakrepuctuku CJI mpu Ul Visyucnue
= const, fl = const. CTHBIH OTIPOC
' 3 4 8 | Bompocos Teopuu M P
[puHumne! 4aCTOTHOTO 10 THTEDATYDE (cobecenoBanue)
PETy/MpOBAHNS CKOPOCTH H| o patyp
momeHnTa CJI.
4.3 MopaenupoBaHue
CHCTEMBI aBTOMaTI/II‘){eCKOFO I/I3yquHe CTHBIA OIIPOC
2 6 8 | BonpocoB Teopun M P
pETYIUPOBAaHUS KOOPIUHAT 10 THTEDATVDE (cobecenoBanme)
CH. paryp
4.4 YnpaBneHue
CHUHXPOHHBIM BI/IrsTeneM B Msyuenue CTHBIN OIPOC
p A 4 6 8 | BompocoB Teopun M P
cxeme BEHTWJIBHOTO 1O THTEDATYDE (cobecenoBanme)
JIBHTATEIISL. patyp
HWroro no pazgeny 12 22 32
Hroro 3a cemecTp 34 85 93,3 3K3aMeH
Hroro nmo pucruminye 34 85 93,3 SK3aMeH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

Jdns  peanu3anuy  OPEIyCMOTPEHHBIX BHAOB y4eOHOW pabOTBI B KayecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTUN B MPETOAABAHUY AUCHUILTUHBI «PeryaupyeMsblii 3JeKTPOIPUBO/T
MEPEMEHHOT0 TOKa» HCIOIb3YIOTCS TPaJUIIMOHHBIC TEXHOIOTHH.

[lepenaya HEOOXOIMMBIX TEOPETUYECKUX 3HAHUM ¥ (OPMHUPOBAHHE OCHOBHBIX
IPEACTABICHUN MO KypCy MPOMCXOIHUT C UCIOJIB30BAHUEM MYJIbTHMEIUHHOTO 00OPYIOBaHHUS.
Jlekuuu MPOXOJAT B TPAAMLMOHHOW (hopMme, B opMe JIEKIUH-KOHCYAbTAIUNA M TPOOIEMHBIX
nekuui. JIeKMOHHBIE 3aHATHS TPOBOAATCS C  KCIIOJIB30BAaHHEM  IPE3EHTALMOHHOTO
00opynoBaHus (MIPOEKTOP, 3KpaH, HOYTOYK), B KAYECTBE HAIJISIIHBIX MaTEPUAIOB UCTIOIB3YIOTCS
CXEMBl CHJIOBBIX LEMel pa3IMuHbIX BapUAHTOB 3JEKTPONPUBOJOB IEPEMEHHOIO TOKa,
(GyHKIMOHATBHBIE M CTPYKTYpHBIE CXEMBI CHUCTEM aBTOMAaTHYECKOTO PpEeryJlupOBaHUS,
JMarpaMMbl H3MEHEHHUSI OCHOBHBIX ITapaMeTpoB U TH. TeopeTndeckuii MaTepual Ha MpoOIeMHBIX
JEKIHSIX SBJISIETCS PE3yabTaTOM YCBOCHUS MOIydeHHON HH(POPMAITUH ITOCPEICTBOM TOCTAHOBKH
npo0JIEMHOT0 BOIIPOCA M MOMCKA ITyTeH ero peueHus: npuMenstorest merosl IT. Ha mexmusix —
KOHCYJIbTAIMSIX M3JIOKEHWE HOBOTO MaTepHaja COIPOBOXIAETCS IOCTAaHOBKOW BOIMPOCOB U
JHMCKYCCHUEH B IOMCKAaX OTBETOB Ha ATU BOIIPOCHI.

JlaGopaTopHbie 3aHATHUS MPEJCTaBIISIIOT cobou HCCIIEIOBAHUE CBOICTB
paccMaTpuBaeMbIX 3JEKTPOIPUBOJOB KaK C IOMOILIbIO MepcoHalbHBIX OBM ¢ Habopom
CTIENUATM3UPOBAHHOTO MIPOTPAMMHOTO OOeCTIeueHHs! I X MOJCIMPOBAHMS, BU3YATH3AIH U
IPOrpaMMUPOBaHUs, TaKk W Ha Ja0OpaTOpHBIX CTeHAaX ¢ MukpomnpoueccopusiMu CAP,
00€ECTICYNBAIOIIUMH UX PeaTU3aIUIo.

6 YueOHO-MeTOAMUYECKOE 00ecleueHre CAMOCTOSATeIbHON padoThl 00y4arommXxcst
[Ipencrasneno B npunoxeHuu 1.

7 OneHouHble cpeacrea AJsi IPOBEACHUS I[pOMe)KyTO‘-IHOﬁ aTTeCTalluv
HpeI[CTaBJ'ICHBI B I[IPUJIOKCHUHN 2.

8 YueOHo-MeTOoqMYecKOe U HHPOPMALMOHHOE 00ecnieyeHre TUCIIUILTUHBI (MOTYJI51)

a) OcHoBHas JIMTEpaTypa:

1. Anyunn, A. C. CucteMbl yIpaBlIeHHsI dJICKTPONPHUBOIOB © YYeOHUK /Ui BYy30B. /
Anyuun A. C. - Mocksa : Uznatensckuit mom MOU, 2019. - ISBN 978-5-383-01258-1. - Tekcr :
anektponusii /[ OBC  "KoncymbTanT — crymaeHra' : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383012581.html

2 .Enucanos, A. I1. DnexrponpuBon : yueOnuk / A. I1. Enmudanos, JI. M. Manaituyk, A.
I'. T'ymuacknii. — Cankr-IletepOypr : Jlans, 2022. — 400 c. — ISBN 978-5-8114-1234-1. —
Texkcr : onekrponsbni // JlaHb : drekTpoHHO-OMOMMOTeyHas cuctema. — URL:
https://e.lanbook.com/book/210938

0) lonoJiHMTEILHAS JIUTEpaTypa:

1.Po3anos, 0. K. CunoBas a1ekTpoHHKa | y4eOHUK W mpakTukym s By3zoB / 0. K.
Pozanos, M. I'. JIenanos ; nox penakuueit F0. K. PozanoBa. — Mocksa : U3narensctBo FOpaiir,
2023. — 206 c. — (Bwicmee o6OpazoBanme). — ISBN 978-5-9916-9440-7. — Tekcr
amektpounsii [/ OGpasoBatenmpHast  tardpopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/511459

2. DueprocOepekeHHE M aBTOMAaTH3alMs IPOU3BOJACTBA B TEIIO3HEPTETUYECKOM
X03sHCTBE TOpoa. YacTOTHO-peryaIrpyeMblil 21eKTponpuBo [ DnekTponHsid pecypc] / Kpbuios
10. A., Kapannaes A. C., Measenes B. H. CII6.:"U3narenscTBo: Jlanp,2023.-176 c.

3. I'epman-T'ankun, C. I'. Buptyansnsie 1a00paTOpuM MONTYNPOBOAHUKOBBIX CHUCTEM B
cpene Matlab-Simulink : yae6ro-MeToanueckoe mocodue / C. I'. I'epman-T"ankun. —



Cankr-IlerepOypr : Jlans, 2021. — 448 c. — ISBN 978-5-8114-1520-5. — TekcT : 35IeKTpOHHBIH //
Jlans : anexTpoHHO-O0nOmHoTeunas cucrema. — URL: https://e.lanbook.com/book/169382

4. Huxutenko, ['. B. DnekTponpruBo mpou3BOICTBEHHBIX MEXAaHU3MOB  Y4eOHOe mocooue
/ T. B. Hukurenko. — 2-¢ u3f., ucnp. u gon. — Cankr-IlerepOypr : Jlans, 2022. — 224 ¢. — ISBN
978-5-8114-1468-0. — Tekcr : anekTpoHHbli // JlaHb : 31eKTPOHHO-OMONMMOTEYHAs cHCTEMa. —
URL.: https://e.lanbook.com/book/211190

5. Enudanos, A. I1. Dnexrponpuon : yueOnuk / A. I1. Enudanos, JI. M. Manaituyk, A. I
I'ymunckuit. — Cankr-IletepOypr : Jlawp, 2022. — 400 c¢. — ISBN 978-5-8114-1234-1. —

Tekcr: onekrponssiii // Jlamb :  2neKTpoHHO-OMOimMoTewnass  cucrema. —  URL:
https://e.lanbook.com/book/210941
6. Kypnan «BecTHUK IOVYpI'Y. Cepus «OHepreTuka»

https://vestnik.susu.ru/power/issue/archive

7. KypHan «DIIeKTpOTeXHUYECKUE CUCTEMBbI H KOMILTEKCh http://esik.magtu.ru/ru/

8. Xypnan "BectHuk MBaHOBCKOIO roCyIapCTBEHHOTO SHEPTreTUYECKOro yHUBepcurera'
http://vestnik.ispu.ru/taxonomy/term/102# -

B) Meroauyeckue yKasaHus:

Owmenbuenko E.fI. Cuctembl ynpaBieHHUs 31€KTponpuBooB. [IpeoOpa3zoBaTenu 4acTOThI
SIMOVERT.MoaenupoBanue peryimpyeMblX SJIEKTPONPUBOIOB MEPEMEHHOr0 TOKa : y4ueOHOe
nocobue (maboparopusiii npaktukyMm) / OmenbueHko E.S., 3unuenko M.A., Myp3ukoB A.A.,
[oxun B. B. ; MI'TVY. - Marautoropck, 2022. - 160 c. : u., Tabu.

r) [Iporpammuoe o6ecnieuenue u UnTepHer-pecypcebi:

IIporpammHoe oGecnieueHne

Haumenosanue 110 Ne norosopa Cpoxk neicTBuUS TULIEH3UU
MS Office 2007 |\, 135 1 17.09.2007 GeccpoHO
Professional

NI MultiSim K-68-08 o 29.05.2008 GeccpoHO
Education

MathWorks

MathLab v.2014  [K-89-14 o1 08.12.2014 06eccpouHo
Classroom License

MathCAD v.15

Education J-1662-13 ot 22.11.2013 6eccpodHo
University Edition

IIpodeccuonanbublie 6a3bl JAHHBIX M HH(OPMaIMOHHBIE CIIPABOYHbIE CHCTEMbI

Hazsauue xkypca CchlIKa
DnexkTpoHHas 0a3a mepuoandeckux wm3manuii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

HammonansHas MH(POPMaITMOHHO-aHATUTUYECKAS URL:

cucrema — Poccuiickuii MHAEKC HAYYHOT'O LIMTUPOBAHUS h TR . .
ttps://elibrary.ru/project _risc.as

(PUHLI) p y.ru/project_ p

Nudopmannonnas cucrema - EamHOoe OKHO mgocTyma K

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




9 MaTepua/ibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIHHBI (MOTYJIs1)

MatepuanbHO-TEXHUYECKOE O0eCieueHNe TUCIUIUINHBI BKIIIOYAET:

1.Ilepconanpapie 9BM ¢ HabOpOM crienuaaIu3upOBaHHOTO MPOTPAMMHOTO O0eCIIeUeHUS
TUTSL MOJISITMPOBAHM S, BU3YIU3AIMH U POTPAMMUPOBAHUS CUCTEM.

2.JlaboparopHble CTEHIbl YAaCTOTHO-PETYIUPYEMBIX ACHHXPOHHBIX U CHHXPOHHBIX
3JIEKTPOIIPUBOIOB Ha 0Oa3e mpeodpasoBaresieit yactotel pupmbl Siemens (Simovert Masterdrives
Vector Control (2 mrr.) u Sinamics (11r.)).

3. KomruiekT My abTUMEAUIHOTO 00opyaoBanus (a.023,027, 227).

4. KoMIIeKT MyIbTUMEIUHHBIX TPE3EHTAINH [0 BCEM TeMaM JUCIUILINHBL.



Ipuioxkenne 1

Y4eOHO-MeTOANYECKOE O0ecTiedeHHe CAMOCTOSATEILHON padoThl CTYJ1€HTOB

CamocrosiTenbHas paboTa CTYAECHTOB Ha J1aOOPAaTOPHBIX 3aHATHUIX OCYIIECTBIISCTCS M0/
KOHTPOJIEM IIPEIo1aBaTelis B BUJIE PELICHUS 331a4 110 U3y4ECHUIO HanloJiee BaXKHbIX Pa3/ieioB
TEOPETUYECKOT0 Kypca JUCLUIUIMHBI.

BHeay,I[I/ITopHaH CaMOCTOATCIIbHAA pa60Ta CTYACHTOB OCYIICCTBIISICTCA B BUJIC
IIOATOTOBKU Ha60paTOprIM 3aHATUAM U U3YYCHHUUN BOIIPOCOB TCOPUHU, HC paCCMOTPCHHBIX
Ha JICKIUAX, a TAKXKE IIOATOTOBKY K J'Ia60paT0pHBIM pa60TaM " 3K3aMCHaM I10
KOHTPOJIbHBIM BOIIPpOCAaM.

Ko
Pasznen/ tema Bun camocTosTeapHON -BO Dopmbl
JUCIAILINHEI paboThl 4aco | KOHTPOJIsS

1. Bsenenue OCHOBHBIC CaMOCTOSITEIIbHOE U3yUeHHE YcTHblit onpoc
HOHATUS U y4eOHOI1 TuTeparypsl O
OTIpeIeIIeHUsI. KOHTPOJILHBIM BOITPOCAM 10
CoBpeMeHHbII paszzneny;

AIIEKTPOIPUBOJL
HEPEMEHHOT'0 TOKa U
HaIpaBJICHUS €TO
Pa3BUTHSA. 6
[TpeoOpazoBarenu
4acTOTHI B
AIIEKTPONPUBO/JIE.
3agauu ¥ CTPYKTypa
y4ebHOTro Kypca.

Hroro no pazneny: 6

2. 2.DJEKTpOMEXaHHYECK | CaMOCTOSATEIbHOE U3YUYCHUE YcTHBIN ompoc ,
Me CBOMCTBa y4eOHOU JTUTEPATYPHI TIO 3ammra jao.
ACUHXPOHHOTO KOHTPOJIBHBIM BOIIPOCAM T10 pabot Nel-6
nsuratens (AJl) mpu pasneny U K J1abopaTOpHBIM
peryIupoBaHUU paboram
YaCTOTHI B
Pa30MKHYTHIX
CHCTEMAX YIpPaBIECHUSA
U CO CKaJISIPHBIMHU
CAP.

2.1. JJaboparopnas padota Nel
Crarudeckue XapakTepUCTUKU
AJl mpu pa3aUyHBIX 3aKOHAX
pEryJIupoBaHUs CKOPOCTH
U./f1= const, ¥,= const, ¥»=
const, 13 = const.




2.2 JlabopatopHas pabora Ne2
Pa3omkHyTBIE CHCTEMBI
yIpaBiIeHUS] ACHHXPOHHBIM
YaCTOTHO - PErYIUPYyEMBbIM
AIIEKTPONPUBOIOM.

2.3 IlpuHIUIIBI TOCTPOEHUS
cucrem ynpasieHus AJl.

2.4. JJaboparopnas padota Ne2
3aMKHYTbIE CUCTEMBI
CKaJISIPHOTO YIIPABIICHHS
ACHHXPOHHBIM YaCTOTHO -
peryanupyeMbIM
AJIEKTPOIIPUBOIOM.

2.5 Jlabopatopnas padbora Ne2
MoaenupoBaHHe CHCTEMBI
CKaJIIPHOTO YIIPABJICHUS C
00paTHOM CBA3BIO MO TOKY
craropa.

2.6 JIabopatopHas padota Ne2
HccinenoBanue cucTeMEI
CKaJISIPHOTO YIPaBJICHUS C
00paTHO# CBS3BIO 11O
CKOPOCTH

Hroro no pazneny

24




3.UccnenosanuecucteM
BEKTOPHOI'O YIIPABICHUSA
ACUHXPOHHBIM JICKTPOIPH-
BOJIOM.

CaMOCTOATENIFHOE H3YUCHHE
y4eOHOI TUTepaTypsl 1o
KOHTPOJIHBIM BOTIPOCaM IO
paszzieiy U K 1abopaTOpHbIM
pabotam;

YcrHblit onpoc,
3armmura Jiao.
pabot Ne7-9

3.1 JIabopatopHas pabora Ne2
Cucrema ympaBieHus ¢
MPSMOM OpUEHTAIUEN 10
BEKTOPY MOTOKOCLEIUICHUS
poropa All».

3.2 JIaboparopnas padota No2
HccnenoBanue cucteMsl
YIIPaBJICHUS ¢ KOCBEHHOM
OpHUEHTAIINEH [0 BEKTOPY
MoToKocIerieHus poropa AJl.

3.3 JIaboparopnast padota No2
Cucrema yrpaBIiieHHsI
MoMeHTOM AJ]

Hroro nmo pazgeay

12

4. UccinegoBanue CUCTEM
9aCTOTHO-PETYIUPYEMOTO
CHHXPOHHOI'0 JJIEKTPOIIPU-
BOJIA.

CaMOCTOSITEIIFHOE U3y4YeHHE
y4eOHOI JINTepaTypHl 110
KOHTPOJIbHBIM BOIIPpOCaM 110
paszeny u K 1a00paTopHBIM
pabotawm;

YcTHBIN onpoc,
3arura Jiao.
pabot Ne 10-15

4.1 DnekTpoMexaHUYECKHe
CBOMCTBAa CHHXPOHHOT'O
JIBUTATEIIS.

4.2 JlaGopaTopHas pabota
Ne2

Cratudeckue XapaKTepUCTHUKU
CH mpu U; = const, f; = const.
[TpuHIUIIBI YaCTOTHOTO
peryaupoBaHusi CKOPOCTH U
momenta CJI.

4.3 MoaenupoBanue
CHCTEMBI aBTOMATHUECKOTO
peryaupoBaHus KOOPAUHAT

CH.

4.4 YpaBneHue CUHXpOHHBIM
JIBUTATEJIEM B CXEME




BCHTUJIBHOI'O ABUT'ATCIIA.

4.5 OcoOeHHOCTH CXEMBI
BEHTWIBHOI'O ABUTATENIS.

4.6 Cucrema ynpaBiieHUs
3JIEKTPOINPUBO/JIA C 2
BEHTHJIHBIM J[BUTATEIIEM.

Hroro no pasneny 10

Ipuioxkenne 2
OueHovHbIe CPeACTBA /1JIsl POBeIEeHUs MPOMEKYTOUHOM U UTOTOBOI aTTeCTAlMU
7.1 OdopmiieHHe OTUETOB M 3AIMUTA JA0OOPATOPHBIX PadoT MO pa3esam:
Paznen 2.

JIaboparopnas padora Nel. Crarnyeckue XapakTepucTuku AJ] Ipd  pa3aIHYHBIX 3aKOHAX
perynuposanus ckopoctu Ui/f1= const, ¥,,= const, ¥,= const, I; = const.

JlaboparopHas pabota Ne2 Pa3oMKHYTbIE CUCTEMBI YIIPABICHHS ACHHXPOHHBIM YaCTOTHO
- PEryIUPYEMbIM 3JIEKTPOIPUBOIOM.

JlaboparopHnas pabota Ne3 [IpuHIMMIBI HOCTpOEHUs cUcTeM yrpaBieHus AJl.

JIaGoparopHas padoTta Ned. 3aMKHYThIE CUCTEMBI CKAISIPHOTO YIIPAaBICHHUS aCHHXPOHHBIM
YaCTOTHO - PEryJIUPYEMBIM 3JIEKTPOIPUBOIOM.

JlaGoparopHast pabota Ne5 MonenrpoBaHie CUCTEMBI CKAJIIPHOTO YIIPaBIEHUS C 00paTHOM
CBSI3BIO IO TOKY CTaTOpa.

JlaGoparopHas padota Ne.6 MccrnenoBanue cucTeMsl CKaIsipHOTO yIIpaBJiIeHUs ¢ 00paTHOU
CBSI3BIO 110 CKOPOCTH

Paznen 3.

JlaboparopHas pabota Ne7 Cuctema yrnpaBiaeHHs ¢ MIPSMO OpUEHTAIUEH 110 BEKTOPY
MOTOKOCIeTUIeHUs poTopa AJl».

JlaGopatopHas pabota Ne § VccrnenoBaHue ccTeMbl YIPaBICHUs ¢ KOCBEHHOW OpHEHTalMeH 1Mo
BEKTOPY NOTOKOcLemeHus poropa A/l.

JlaGopatopHas pabota Ne 9Cucrtema yrpasineHust MOMeHTOM A/l B cucteMe ynpaBieHUs ¢
KOCBEHHOW OpHEHTAalMEN 110 BEKTOPY MOTOKOocLenIeHus poropa A/l

Paznen 4.

JlaGopaTtopnast pabota Nel() DiekTpoMexaHWYECKUE CBOWCTBA CHHXPOHHOTO JIBUTATEIIS».



Jlabopatopuas padora Nel1 Crarnueckue xapakrepuctuku CJI mpu U; = const, f; = const.
ITpyHIMIIBI YaCTOTHOTO PErYIMPOBAaHUS CKOPOCTH U MoMeHTa C/I.

JlabopaTtopHnas padora Ne 12MopenupoBaHue CHCTEMbI aBTOMAaTHYECKOTO PETYIUPOBAHUS
koopaunat CJI.

JlaGopaTtopnas pabota Nel3 YmpaBieHrne CHHXPOHHBIM JBUTATEIEM B CXEME BEHTHIJIBHOTO
JIBUTATEJIS.

JlaGopaTtopnas pabotra Ne14OcoOeHHOCTH CXeMbl BEHTHJIBHOT'O JIBUTATEIIS.
JlaboparopHnas pabora Nel5CucreMa yrpaBieHus 3JIEKTPONIPUBO/IAa C BEHTHIIBHBIM JBUTATEIIEM.

7.2 KOHTpOJILHLIe BOIIPOCHI IO MPOBEACHUTIO CaMOCTOSITEJIbLHOM paGOTLI o pasaejaam

Paznen 1.
1. Kak knaccuduuupyroTcs npeoOpa3zoBaTeu 4acTOThI?
2. IlpuHiuun nelcTBUS pa3IMYHBIX TUIIOB IpeoOpazoBaTesiel YacTOTHI.
3. B deM mpuHIHMIHATLHOE OTIWYHE TPEoOpa3oBaTeseii 4aCTOThI HA OCHOBE
WHBEPTOPOB HAMPSKEHUS U TOKa?
4. llepeuncinuTe TOCTOMHCTBA U HEJOCTATKU IIPeoOpa3oBaTesIeil YaCTOThl CO 3BEHOM
IIOCTOSIHHOT'O TOKA U C HEMIOCPEACTBEHHOM CBS3bIO.
5. B ueM cocrosT HenocTaTKK Mpeodpa3oBareseii 4aCTOThl HA OCHOBE HHBEPTOPOB
Hanpsokenus ¢ IINUM.
6. OcoOeHHOCTH peanu3aly MOJIeIIeH MPeoOdpa3oBaTese 4aCTOThI B CpeJie
Matlab_Simulink.
7. Kak peanuzyrorcst TopmosHble pexumbl AJl B cucteme [TH-AJ[?
8. CmocoObl momy4eHus peKynepaTuBHOTO TOpMoXxkeHHs B cucteme [TU-Al.
9. Kak nmporpaMMHUpYyIOTCs TTapaMeTphl Ipeodpa3oBaTesei 4acToThl pupMbISiemens
(Simovert Masterdrives.VectorControl u Sinamigs)?
10. DHepreTuyeckre MOKa3aTeNN Pa3IMYHBIX THIIOB TPeoOpa3oBaTeiei YacTOTHI.
Paznen 2.

1. IlpencraBbTe Ka4e€CTBEHHBIN BHJI 3aBUCUMOCTE MAarHUTHBIX MOTOKOB HAMArHUYMBaHMU S,
craropa u poropa A/l OT ero CKoJIbXeHUs MPU PA3TUIHBIX COOTHOMIEHUAX MEKY HANPSKEHUEM
Y YaCTOTOM MUTAHUS CTaTOpa JABUTATEIS.

2. laTb cpaBHUTEINIbHBIN aHATN3 MEXAHUYECKUX XapaKTepuCTHK A/l Mpu pa3IudHbIX
COOTHOUIEHUSX MEXIY HAIPSHDKEHUEM M 4aCTOTOM MUTAHUS CTAaTOpa ABUTATEIS.

3. B 4eMm oTiMu4Ms MEXaHMYECKUX XapaKTepUCTUK A /[ mpu ero nuTaHuu OT HCTOYHUKOB
HaNpsDKEHUs ¥ Toka?



4. Omnenure 00JaCTH JOMYCTUMBIX 3HAYCHHUH TOKOB, HANPSHKEHUH, MAarHUTHBIX TTIOTOKOB H
ckopocTd A/l Ipu €ro 4acTOTHOM PETyJIUPOBAHUU.

5. Kak peanmusyercs moaenb AJIB cpene Matlab_Simulink ipu ero  wactornom peryaupoBanuu?

6. Kak porpamMmmupyroTcst mapametpbl AJl B a1eKTporipuBoAax.pupMsl Siemens (Simovert
Masterdrives. Vector Control u Sinamiqs)?

7. Kak nporpammupytotcst pasomkayTtas CAP ITH-AJ] B anekTponpuBoaax.Gupmel Siemens
(Simovert Masterdrives. Vector Control u Sinamigs)?

8. Kak moy4nTh KpUBbIE IEPEMEHHBIX B DJIEKTPOIPUBOJIE C MOMOIIBIO ITporpamMmsl Drive
Monitor?

9. Kak nporpammupyrotcs ckanspaas CAP [TU-A]] ¢ oOpaTHBIMU CBS3SIMU 110 TOKY CTaTopa B
9JIEKTPOIIPHBOAAX .(pupMBI Siemens (Simovert Masterdrives. Vector Control u Sinamigs)?

10.Kax mporpammupyrotcs ckanmsipHasi CAP [TY-A/] ¢ oOpaTHOI CBS3bIO IO CKOPOCTH B
3JIEKTPONprBOIax .hupMbl Siemens (Simovert Masterdrives. Vector Control u Sinamigs)?

11. Kak peanuzyercst Mmozenb pa3oMkHyToil 1 ckansipHoid CAP ITU-A/] B cpene
Matlab_Simulink?

12. Ouenure uana3oHbl YacCTOTHOTO  peryiupoBaHusi ckopoctd AJl B pa3soOMKHYTOM
CUCTEME YIPaBJIEHUS MPU PA3IUUHBIX 3aBUCUMOCTSX CTaTUYECKOT0 MOMeHTa Ha Baiy A/l ot ero
CKOpOCTH.

13. Kakue (akTopsl BIHUSIOT HA BBIOOP MHUHUMAQIBHOTO W MaKCUMAIBHOTO 3HAYCHHM
YaCTOTHI U HANIPSHKEHUS Ha BBIXOJIE MPEeoOpa3oBaTEIsi YaCTOThI?

14. Kakue oOpaTHbIE CBSI3M  CHOCOOCTBYIOT — YBEIMYEHHIO  KECTKOCTH MEXaHUYECKOM
XapaKTePUCTUKHU ACHHXPOHHOT'O YaCTOTHO-PETYJIUPYEMOTo deKTponpuBoaa? Jlate
CPaBHUTEJIBHYIO OIICHKY Pa3JIMUYHBIM CIIOcO0aM cTadbmin3anuu ckopoctu AJl.

15. Kakumu ¢axktopamu OrpaHM4MBaeTCd MaKCHUMAaJbHBIM KO3()(PUIMEHT NOJ0KUTEIbHON
oOpaTHOH cBsi3u 10 ToKy ctatopa A/l B ckansipHoit CAP TTU-AJ1?

16. Onpenenure nus snexkrponpusona ¢ IIU-perynsropom ckopoctu ckansipaoit CAP ITH-A L
XapakTep U3MEHEHHS BBIXOJIHOTO HAMPSKEHUSI PETYIISTOPAa CKOPOCTH, YaCTOTHI M HANPSKEHUS
Ha CTaToOpe ABUTATENs, a TAKXKE €ro CKOPOoCTH B (DyHKIIMM MOMEHTA Ha Bajly aBurarens. Kak oHu
OynyT oTiauyatbes  AJA  JABUTATeled ¢ pa3iMYHbIMM  3HAUEHUSIMH  HOMHHAJIbHBIX
CKOJIbKEHUN?

17. Kakumu (hakTopamMu orpaHUUEHO NMPUMEHEHHE PA30MKHYTBIX CUCTEM C
YaCTOTHO-TOKOBBIM yIipaBiieHueM A/[?

Paznen 3.

1. Ha npumepe BeKTOpHOI AMarpaMMbl OCHOBHOT'O ITOTOKOCHEIUIEHHUS ¥ TOKa ctatopa A/l
MOKa3aTh OOITHOCTH (PM3MUECKUX B3aUMOCBS3EH B JBUTATENE MMOCTOSTHHOTO ToKa 1 AJI.



2. Ykaxxute 0cCOOEHHOCTH MOCTPOCHHUS CUCTEM YIIPABIICHUS C OPUEHTALMEN CUCTEMbI KOOPIUHAT
X, Y IO BEKTOPY MOTOKOCIEIUIEHHUS CTaTopa U poTopa.

3. OOBsicHUTe Ha3HaUYCHHE (PYHKITMOHAIBHBIX YCTPOUCTB Al...A12 u 6;10k0B DMD 1 IM Ha
dbysaknronansHoU cxeme CAP ¢ KOCBEHHOI OpHeHTaIMel 0 BEKTOPY MOTOKOCIETIEHUST pOTOpa

AL

4 Kak peanuzyertcs Mmozenb BeKTOpHOl CAP ¢ KOCBEeHHON OpUEHTAILMEN TT0 BEKTOPY
norokocterieHus poropa A/l B cpene Matlab_Simulink?

5. ITocTpOUTB M CPaBHUTH PETYIUPOBOYHBIE XaPAKTEPUCTUKH ACHHXPOHHOI'O 3JIEKTPONIPUBOAA U
JyarpaMMbl M3MEHEHUI 4acTOThI, HANIPSKCHMSI, COCTABIIAIOIMX TOKA CTATOPA 10 OCSAM X U Y,
MarHUTHOTO TIOTOKA POTOpa B (DYHKIIMK CUTHAJIA YIPaBIeHUs CKOpocThio A/l B cucreme
yIpaBJeHUS C KOCBEHHON OpUEHTALMEN 110 BEKTOPY OTOKOCILeIIeHus: potopa A/l npu
OTCYTCTBHMM U HAJIMYUU CTATUYECKOM HArpy3KH Ha BaJly ABUTATEIIA.

6. [TocTpouTh U CPAaBHUTH MEXAHUYECKUE XAPAKTEPUCTUKUA ACHHXPOHHOTO JIEKTPOIPUBOJIA U
JIMarpaMMbl U3MEHEHUS YaCTOThI, HAIIPSKEHUS, COCTABIIAIOIIMX TOKA CTATOPA MO OCSIM X U Y,
MarHMTHOTO TIOTOKA pOTOpa B PyHKIIMH MOMEHTA Ha By A/l B cuctemMe ympaBlIeHUS C
KOCBEHHOW OPUEHTALIMEN IO BEKTOPY MOTOKOCLETUIEHU poTopa AJl mpH HCXOIHBIX 3a/IaHHBIX
YaCcTOTaX BBIXOJAHOTO HANPSKEHUSI MEHbBIIE U OOJIbIlIe HOMHUHABHOTO UX 3HAYCHHUS.

7. OueHUTbh U3MEHEHHE MEXaHUUECKON XapaKTEPUCTUKU IEKTPOIPUBOA B 3TOM e cUCTEME
YIIPABJICHUS IIPU BapHALMAX [1APAMETPOB PETYJIATOPOB CKOPOCTH, TOKA, YDOBHEH OTPaHUYCHUS B
onokax bO1, BO2.

Paznen 4.

1. Ot xakux napameTrpoB C/[ 3aBUCHT ero neperpy3ouHasi CHOCOOHOCTb U KaK €€ MOXKHO
perynmpoBaTh?

2. B 94€M coCTOAT KOHCTPYKTUBHBIC PA3IUIHSI MEXKITY aCHHXPOHHBIM H CHHXPOHHBIM
JIBUATATEIISIMH?

3. B Kakux 3MeKTponpruBOAax Ie1eco000pa3HO MPUMEHSTh CHHXPOHHBIE IBUTATENN C YaCTOTHBIM
peryaupoBaHUEM CKOPOCTH?

4 Kak peanuzyetcs monens Bektopaoit CAP ITY-CJ] cpene Matlab_Simulink?

5. Kak nporpammupytotcst BekropHass CAP ITH-CJI ¢ 06paTHOI CBSI3bI0 IO CKOPOCTH B
snekTponpuBogax. Gupmsr Siemens (Sinamiqs)?

6. B uem 3aKI1r04aroTCsi 0COOCHHOCTH CUCTEMBI YIpaBJICHHUA CUHXPOHHBIM ABUTAaTCIIEM C HpHMOﬁ
OpHCHTaHHeﬁ 110 BCKTOPY NOTOKOCHCIIJICHHUA POTOpA.

Kputepun onieHKH (B COOTBETCTBUU C POPMUPYEMBIMU KOMIETEHIMSIMH U TIIAHUPYEMBIMU
pe3ysbTaTaMu 00y4YeHUs):

— Ha OLIEHKY «OTJMYHO» — CTYACHT JJOJDKEH [M0Ka3aTh BHICOKHI YpOBEHb C(HOPMUPOBAHHOCTHU
KOMIIETEHIIMI HE TOJIbKO Ha YPOBHE BOCIIPOU3BEIACHHS U 00bICHEHUSI HHPOPMAIH, HO U



MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOoOJIeM U 3a]a4, HAXOXKAECHUS YHUKAIBHBIX OTBETOB K
npobaemMaM, OLEHKH U BEIHECCHHSI KpUTHUECKUX CYKJICHHIA;

— Ha OILICHKY «XOPOIII0» — CTYJICHT JOJDKEH IT0Ka3aTh CPEIHUHN YPOBEHb CHOPMUPOBAHHOCTH
KOMHGTGHHI/Iﬁ HC TOJIBKO Ha YPOBHC BOCIIPOU3BCACHUA U 00BSICHEHUS I/IHCI)OpMaI_[I/II/I, HO U
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA HpO6JICM " 3aJia4, HaXOXJACHUS YHUKAJIbHBIX OTBETOB K
npoOemMam;

— Ha OLICHKY «YAOBJIETBOPHUTEIbHO» — CTYICHT JJOJDKEH IT0KA3aTh IOPOTOBbIN YPOBEHb
c(OpMHPOBAHHOCTH KOMITETCHIIMH Ha YPOBHE BOCTIPOU3BEICHHS U OOBSICHEHUS MH(OpMAIIHH,
VHTEJUICKTYaJIbHbIC HABBIKM PELICHUS IIPOCTHIX 3a/1a4;

— Ha OLICHKY «HEeYA0BJIETBOPUTEIbHO» — CTYJIEHT HE MOKET I10Ka3aTh 3HAHUS HA YPOBHE
BOCIIPOM3BECHHS U O0BACHEHHS HH(OpPMAIINY, HE MOXKET MOKa3aTh HHTEIUIEKTyaJIbHbIC HABBIKU
peLIeHUs IPOCTHIX 3a1ad.



