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JIner aktyaamzanuu padoueil mporpaMmbl

Pabouas mporpamMma repecMoTpeHa, 00CykaeHa U 0100peHa s peanusanuu B 2023 - 2024
y4e0OHOM TOJTy Ha 3aceaHuy Kageapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIIPUBOIA U

IIporokomor 20 . Ne

3aB. kadeapoii A.A. Hukonaes

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2024 - 2025
y4eOHOM oy Ha 3aceaHuu Kapeapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIPUBOIA U

IIporokom ot 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 3 dopma TeKyIIEro
Paznen/ rema 3 (B axan. wacax) g E‘ Bt HOHTPOA Kon
S 8 © [ camocTosiTenbHOI | ycreBaeMOCTH M
JIMCLIUTIIAHEI 3 [ ., | KoMIeTeHIUH
O Q & paboThI MIPOMEKYTOYHOM
na6. | npakr. | € &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | O &
1. 1.BBenenue OCHOBHBIE
TIOHSTHS u OIIpeeeHH .
CoBpEMEHHBIN  3JIEKTPOIPUBOJ
MIepEeMEHHOTO TOKa u
HalpaBlIE€HUS  €r0  Pa3BUTUSL
[IpeoOpa3oBaren  4acTOTHI B
IIEKTPONPUBOJIE.
11 CoBpeMeHHBIHT
JIEKTPOIPUBOJ Visyuenie K41
MIepeMEHHOTO TOKa u -4.
p 3 2 421 4 | Bompocos Teopun
HAIpaBJIE€HHUs €r0 Pa3BUTUSL.
TI0 JIUTEpaType
[IpeoOpa3oBaresi 4acTOTHI
B 3JIEKTPONIPUBOJIE.
HUroro no pazneny 2 421 4
2. 2.2neKTpoMeXaHIIECKUe
CBOMCTBa ACHUHXPOHHOTO
neuratenst (AJl) .CrpykrypHas
CX€Ma aCHHXPOHHOTO JBHUraTess
Kak 00BEKTa PeryaupoBaHus
2.1 Cratuueckue
xapaktepuctuku AJl mpu MavucHue
Pa3IMYHBIX 3aKOHAX s | som 4 | son Og(I){B reopuy | YETHBI ompoc T11IK-4.1
eryJUPOBaHUS  CKOPOCTH P P cobeceoBaHNe
IO JIUTepaType
U1/f1= const, Wu= const, patyp
P2= const, 11 = const.
2.2 Pa3oMKHYyTBIE CHCTEMBI WavucHue
YIpaBJIeHUsT ACHHXPOHHBIM 2 621 8 | son Og:B TCODHH yeruwiit onpoc  |TTK-4.1
YaCTOTHO - PEryIHpPyEeMbIM P P (cobecenoBanue)
IO JIUTepaType
AJIEKTPOIPUBOJIOM 3
2.3 TIpuHIMIIBI TOCTPOCHUS WavucHue
cHCTEM 9aCTOTHOTO 2 RN 4 | son Og:B TCODMIL yerusiit onpoc  |TTK-4.1
pErynupoBaHUs  CKOPOCTH p p (cobecenoBanne)
TI0 JIUTEpaType
AL
2.4 3aMKHyTBIE CHCTEMEI
CKaJISIPHOTO yIIpaBIeHUS HNsyuenne .
cruwiii onpoc  [[TK-4.1
ACUHXPOHHBIM YacTOTHO - 2 6/21 8 | BompocoB Teopuu ((:}2)6ecen0BaEme)
perynupyeMbIM TI0 JIUTEpaType
IEKTPOIPUBOAOM




25 MonenupoBanue

N3yuenne .
CHCTEMBI CKAJISPHOTO i yernsiit ompoc  [11K-4.1
N 2 6/21 5,3 | BompocoB Teopuu
yIpaBJeHHsI C  OOpaTHOM 10 THTEPATYDe (cobecenoBanue)
CBSI3BIO 110 TOKY CTAaTOPA. PaTyp
2.6 HccnenoBaHue CHCTEMBI
cKans HorI([) TIpaBJIeHHUs C Hsyuenne cruwiii onpoc  (I1K-4.1
PHOTO yTIp 2 5121 8 | Bompocos Teopun y P ’
oOpatHOH CBSI3BIO o 10 THTEPATYDE (cobecenoBanue)
CKOPOCTH paTyp
Hroro mo pa3zeny 12 (39/121 37,3
3. 3.Cucremsl BEKTOPHOTO
YIIpaBICHUS ACHHXPOHHBIM
JNIEKTPOIPUBOIOM
3.1 Cucrema ABJICHHS C
npsaMoil o I/IZI—I;I]I“)EI ueii 1o Msyerne crupii onpoc  |[TK-4.1
P P H 2 821 8 | Bompocos Teopun Y P ’
BEKTOpPY ITOTOKOCUEIJICHUS 110 JHTEDATYDE (cobecenoBanue)
potopa AJl. paryp
3.2 HccnenoBadnue CUCTEMBI
TIPaBJICHUA C KOCBEHHOM N3yuenne .
yrp . 3 Y yernsiit ompoc  [11IK-4.1
OpHEHTAIMEeH IO BEKTOPY 4 821 6 | Bompocos Teopun (cobeceionantie)
MOTOKOCIEIUIEHHST ~ pOTOpa 0 JTUTEpaType
AJl.
Uzyuenue .
3.3 Cucrema ymnpaBieHUsS i yerusiit onpoc  |[ITK-4.1
MomeHTOM AJ| 2 421 6 | Bonpocos Teopuu (cobecenoBanue)
TI0 JIUTEpaType
HUroro no pazaeny 8 | 20/61 20
4. 4.DNeKTPOMEXaHUUECKHUE
CBO#CTBa CHHXPOHHOTO
JBUTATETIS. Pazpabotka
CTPYKTYpPHOI CXEMBI
CHHXPOHHOTO  JBHTaTeNsl  Kak
00bEKTa PEryINPOBAHUS
4.1 1
NsyueHnune .
DJIeKTpOMEeXaHNIECKHe i yernsiit onpoc  |TTK-4.1
. 3 6 8 | Bonpocos Teopun
CBOICTBa CHUHXPOHHOTO 1O THTEDATYDE (cobecenoBanue)
JIBHTATEIs patyp
4.2 Cratuueckue
xapakrepuctukn  CJI  mpu "
3ydeHne .
Ul = const, f1 = const. crusiit onpoc  |ITK-4.1
3 4 8 | Bonpocos Teopun Y P
[punHIHTIE YaCTOTHOTO 1O THTEDATYDE (cobecenmoBanme)
PETYIUPOBAHHS CKOPOCTH U paTyp
3
momenta CJI.
4.3 MopenupoBaHue
CHCTEMBI aBTOi[AaTHE)ICCKOFO Wsyuerne crupii onpoc  |[1TK-4.1
2 6 8 | Bompocos Teopun Y P '
pETyIIUpOBaHUsT KOOPAWHAT 10 THTEDATYDE (cobecemoBanue)
CJL paTtyp
4.4 YupagneHue
CHHXPOHHBIM BI/ll"gTeJ'[CM B I/ISY‘-IGHI/IG CTHBINA OPOC HK'4 1
P A 4 6 8 | BonpocoB Teopun Y P '
cxeme BEHTWJIBHOTO 10 THTEDATYDE (cobecemoBanue)
JIBUTATEIA. patyp
Hroro no pasaeny 12 22 32
HUroro 3a cemectp 34 | 85201 93,3 SK3aMeH
HToro mo JUCHUTLIMHE 34 |85/201 93,3 9K3aMeH




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 MaTepuall 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. Anyuun A.C., CucteMsl ynpaBieHMs 3JEKTPONPHUBOJOB [DIEKTPOHHBIM pecypc] :
yueOHuK it By30B / Anyunn A.C. - M. : Usnarensckuit jom MDU, 2015. - 373 c. - ISBN
978-5-383-00918-5 - Pexum JOCTYyTIa:
http://www.studentlibrary.ru/book/ISBN9785383009185.html

2.Enudanos A. I1., Manaitayk JI. M., I'ymunckuit A. I'. DnexTponpuBo [ DIeKTpOHHBIH
pecypc]: Yueonuk / [Tox pea. A. I1. Enudanosa. — CII6.: U3matensctBo «Jlanby, 2012. — 400
c.mn. — (YueOnuku s By3oB. CnenumansHas jureparypa). Pexum mgoctyma:  http:
/le.lanbook.com/view/book/3812/page136/ ISBN 9785811412341

0) lonoJiHMTEILHAS JIUTEpaTypa:

1. CokonoBckuit I'. T. DnekTponpuBOAbI TEPEMEHHOIO TOKa C YaCTOTHBIM
perymupoBanueM.| Tekct] - M.: Akanemust, 2006. —252 c.ISBN: 5-7695-2306-9.

2. PagumoB C.H. YacToTHO-perynupyemblii acHHXpOHHBIN 3nekTpornpuBoa [Tekct]:
VYuebnoe nocodbue. Oxecca. OHITY, 2007.-38¢

3. TepexoB B.M., OcunoB O.U. Cucrtemsl ympapieHHs >JIeKTponpuBojoB [Tekct]:
Vuebnoe nocodue. M.: Akagemus, 2005, -305¢.ISBN: 5-7695-2911-3

4. Nnbunackuit H.®. OcHoBbl anekrpornpuBoaa [Tekcr]. Yue6Hoe mocoOue s By30B.
M.: U3narensctBo MOU, 2007. — 164c.ISBN9785383000014

5.Po3anos, F0.K. CunoBas snektponuka [Tekcr]: yueoHuk mist By3os / FO.K. Po3anos,
M.B. Pg6unnkuii, A.A. KBacHiok. — M.: U3natensckuii sjom MOU, 2007, —



632 c.ISBN 978-5-383-00169-1

6. DueprocOepexxeHHe ¢ aBTOMAaTU3alldg TPOU3BOJACTBA B TEILIOIHEPTETUYECKOM
X03s1iicTBE TOpoaa. YacTOTHO-pEryIupyeMblii 3J1eKTponpuBo [AiaekTponHsblii pecype] / Kpbuio
10. A., Kapannaes A. C., Mensenes B. H. CII6.:"U3narensctBo: Jlan,2013.-176 c., Kox gocryna:
http: //e.lanbook.com/view/book/10251 ISBN978-5-8114-1469-7

7. ®amunenko B.H. Perymupyemplii 3J€KTpONPUBOA HACOCHBIX W BEHTHJISTOPHBIX
YCTAHOBOK TOPHBIX MPeanpusTuii [DnekTpoHHbIi pecypc]. Yuebnoe nocobue / B.H. ®@ammuieHko,
I'opuas  kuura,2010.-260c. Kox  mocryma:  http://e.lanbook.com/  view  /book/1532
ISBN978-5-98672-189-7:

8. 'epman-I"anikun C. I".BupTyanbHble 1a00paToOpuu MOTYIPOBOTHIUKOBBIX CHCTEM B CpeJie
Mahtlab_Simulink  [Dnekrponnsiii  pecypc]: VYueonux/. C. [I'.I'epman-I'ankun— CIIG.:
WznarensctBo «Jlamby, 2013. — 448 c.: win.(+ CD). — (Yuebnuku i By30B. CrenuanbHas
auteparypa). Komx  mocryma:http:  //e.lanbook.com/  view/book/ 36998/ page45ISBN
978-5-8114-1520-5

9. ®enopoB O.B. Ouenkn 3)pPEKTUBHOCTH YaCTOTHO-PETYIUPYEMBIX SJICKTPOIPHUBOIOB
[Dnexrponnslii pecypc]: Monorpadust / O.B. denopos. - M.: HUI Uudpa - M, 2011. - 144 c.:
60x90 1/16. — Pexxum moctyna: http://znanium.com /bookread.php?book=331889 — 3arnasue c
skpana. — ISBN 978-5-16-012051-5.

10. Kypnan «BecTHUK IOVYpI'Y. Cepus «OHepreTuka»
https://vestnik.susu.ru/power/issue/archive

11. Kypuan «DJIeKTpOTEeXHUIECKUE CHCTEMBI 1 KoMILTeKehD http://esik.magtu.ru/ru/

12. XXypuan "BectHuk MIBaHOBCKOT0 TOCYIapCTBEHHOTO SHEPTETHUECKOr0 YHUBEpCUTETA"
http://vestnik.ispu.ru/taxonomy/term/102# -

B) MeToan4yeckne yKazaHus:

1. JIykun, A. H. MoaenupoBaHue peryIupyeMbIX 3JIEKTPONPUBOIOB MEPEMEHHOTO TOKA :
yueOHoe nmocodue / A. H. Jlykun, A. B. Benpiit ; MI'TVY. - Marauroropck, 2010. - 67 c. : wi., Tabu. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?name=315.pdf&show=dcatalogues

2. [TapametpupoBanue npeodpaszosareneit pupmbl "SIMENS" : yue6HOe mocooue / [A. A.
Pamuonos, A. B. bensrit, C. A. JlunbkoB u np.] ; MI'TY. - Marauroropck, 2012. - 91 c. : un.,
cxembl, URL:https://magtu.informsystema.ru/uploader/fileUpload?name=608.pdf&show=dcatalog
ues

3. ®omun, H. B. CucreMsl ympaBieHUs 2JIEKTPONPHBOAOB : ydeOHOoe mocobue / H. B.
®omun ;MI'TY. - Maruauroropek, 2012. - 293 c. @ wun., rpad., cxemsl, Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=576.pdf&show=dcatalogues/

r) [Iporpammuoe o6ecnieuenue u UuTepHer-pecypcebi:

IIporpamMmmHoe obecnieueHue

Haumenosanue I10 Ne norosopa Cpoxk neiicTBuUS TULIEH3UU

MS Office 2007
Professional

NI MultiSim Education |K-68-08 ot 29.05.2008 OeccpouHo

Ne 135 o1 17.09.2007 OeccpouHo




MathWorks
MathLab v.2014 |K-89-14 o1 08.12.2014 OeccpouHo
Classroom License

MathCAD v.15
Education J-1662-13 ot 22.11.2013 0eccpovHO
University Edition

IIpodeccnonanbubie 0a3bl JaHHBIX U HHPOPMALMOHHBbIE CTIPABOYHbIE CHCTEMbI
HasBanue xypca CchlIKa

Nudopmannonnas cucrtema - EamHOE OKHO JgocTyma K URL: http://window.edu.ru/
HHGOPMAIMOHHBIM pecypcam
HanmonansHas nH(OpMaAITMOHHO-aHATUTHYCCKAS URL:
cucreMa — PoccHiCKuiT MHJIEKC HAyYHOI'O LUTUPOBAHMS '
(PUHII)
DnexkrponHas 6a3a mepuoandeckux usganmii East View
Information Services, OO0 «MIBHUCy»

9 MaTepHaJILHO-TEXHHYECKOE o0ecneueHne JUCIUIIIHHBI (MOIYJIf)

https://elibrary.ru/project_risc.asp

https://dlib.eastview.com/

MarepuanbHO-TEXHHYECKOE 00eCTIeYeHHE TUCIIUTUTNHBI BKIFOYACT:

1.ITepconanbabie IBM ¢ HaOOpOM CHEIUATH3UPOBAHHOTO MPOrPAMMHOIO 00ECICUCHHUS
JUTS1 MOJICTTMPOBAHHSI, BU3yaIM3alliH U IIPOrPAMMHUPOBAHUS CUCTEM.

2.JJabopaTopHbIe CTEHIbI YACTOTHO-PETYIUPYEMbIX AaCHHXPOHHBIX W CHHXPOHHBIX
3JIEKTPOIIPHUBOIOB Ha 0a3e mpeoOpaszoBateincit yactotel pupmbl Siemens (Simovert Masterdrives
Vector Control (2 mrt.) u Sinamics (1mit.)).

3.KoMmrutekT MynbTUMeIHitHOTO 00opynoBanus (a.023,027, 227).

4.KoMIIIeKT MyIbTUMEIMIHBIX MTPE3EHTAUH 110 BCEM TeMaM TUCIUTUTNHEI.



[punno:xenue 1
YuyeOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON PadoThl CTYIeHTOB

CamocrosrenbHas paboTa CTyI€HTOB Ha Ja00paTOPHBIX 3aHATHUSX OCYLIECTBISAETCS O
KOHTPOJIEM IIPENOJABaTEINs B BUJIE PELIEHMS 33/1a4 110 U3YUYEHUIO HanboJiee BaXKHBIX pa3esioB
TEOPETHUYECKOr0 Kypca JUCLHUIIINHEIL.

BHeay,I[I/ITopHaH CaMOCTOATCIIbHaA pa60Ta CTYACHTOB OCYIICCTBIISICTCA B BUJIC
IIOATOTOBKU Ha60paTOprIM 3aHATHUAM U U3YYCHHUU BOIIPOCOB TCOPUH, HC PACCMOTPCHHLIX
Ha JICKIHUAX, a TAKXKE IIOATOTOBKY K J'Ia60paT0pHBIM pa60TaM " 3K3aMC€HaM I10
KOHTPOJIbHBIM BOIIpOCaMm.

Kon-
Paznen/ Tema Bun camocrosTenbHOM BO Dopmsbl
JUCLIUIIAHBI paboThl 4aco | KOHTPOJIS

1. Baenenue OcHOBHBIE CaMOCTOSITENIbHOE U3yUCHHE YcTHBI onpoc
MIOHATUSA U yueOHOM JUTEpaTyphl MO
OTIpeIeNIeHUsI. KOHTPOJILHBIM BOITPOCAM 10
CoBpeMeHHbIN paszaeny;

AIIEKTPOIPUBOJL
NEPEMEHHOT0 TOKa U
HaIrpaBJICHUA €TI0
pa3BUTHSL. 6
[TpeoOpazoBarenu
4acTOTHI B
AIIEKTPONPUBO/JIE.
3agauu ¥ CTPYKTypa
y4eOHOT0 Kypca.

HToro mo pazneny: 6

2. 2.D7MeKTpOMEXaHMYECK | CaMOCTOSITEIbHOE H3yUCHHE YcTHBIH ompoc
ue CBOICTBa yueOHOI TuTepaTypsl 1o 3amuTa j1ab.
ACUHXPOHHOTI'O KOHTPOJIBHBIM BOITPOCAM I10 pabot Nel-6
nsurarens (A/l) npu paszeny u K 1a00paTOpHBIM
PETYIUPOBAHUH pabotam
Y4aCTOTHI B
PA30MKHYTBIX CUCTEMAX
yIpaBJICHUS U CO
ckansipabiMu CAP.

2.1. JTaboparopnas padota Nel
Crarudeckue XapakTepUCTUKU
AJl mpu pa3auyHBIX 3aKOHAX




Pasnen/ rema
JOUCIHUITIINHBI

Bun camocrosTenbHOU
paboThI

Koun-
BO
4aco

Dopmsbl
KOHTPOJIA

pEryIupOBaHUs CKOPOCTH
U./f1= const, ¥,= const, ¥,=
const, 13 = const.

2.2 JlabopatopHas pabora Ne2
Pa3omkHyTBIE CHCTEMBI
yIpaBiIeHUS] ACHHXPOHHBIM
YaCTOTHO - PETYJIUPYEMbIM
AIIEKTPOIPUBOJIOM.

2.3 IlpuHIUIIBI TOCTPOCHUS
cucteMm ynpapneHust AJl.

2.4. JJaboparopnast pabota No2
3aMKHYTbIE CUCTEMBI
CKaJISIPHOTO YIIPABIICHHS
ACHHXPOHHBIM YaCTOTHO -
peryIupyeMbIM
AIIEKTPOIPUBOJIOM.

2.5 JlabopatopHas paborta Ne2
MonenupoBaHUE CUCTEMBI
CKaJIIPHOTO YIIPABIICHUS C
00paTHOM CBS3BIO MO TOKY
cTaTtopa.

2.6 JlabopaTopHas padora Ne2
HccinenoBanue cucTeMEl
CKaJIIPHOTO YIIPABJIEHUS C
00paTHOM CBA3bIO IO CKOPOCTHU

Hroro no pasneny

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 JIaboparopnas 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 ABUTATENS.

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

Hroro no pasneny 10

Ipuaoxenue 2

OuneHoyHbIe CPeACTBA JJISl IPOBEICHUs IPOMEKYTOYHO! U MTOrOBOM aTTecTAlUU
1 OdopmiieHne 0T4ETOB M 321UUTA J1a00PATOPHBIX PadoT MO pa3aeam:

Paznen 2.

JlaboparopHast pabota Nel. CraTuueckue XxapakTeprucTUki Al mpu  pa3IuyHBIX 3aKOHAX
perymmpoBanus ckopoctu U /f;= const, P,,= const, ¥,= const, 1; = const.

JlaGopartopHas padoTta Ne2 Pa30MKHYTBIE CUCTEMBI YIIPABJICHUS aCHHXPOHHBIM YaCTOTHO -
PEryIUpyEeMBbIM 3JICKTPOIIPUBOJIOM.

JlabopartopHas padota Ne3 [IpvHIHMIIBI MOCTPOCHUS CHCTEM yripaBiieHus AJl.

JlaboparopHas pabota Ned. 3aMKHYTBIE CUCTEMBI CKIISIPHOTO YIPaBICHUS aCHHXPOHHBIM YaCTOTHO -
pETYIUpPYEMBIM JJIEKTPOIIPUBOIOM.

JlaboparopHast pabota Ne5 MoaenupoBaH#ue CHCTEMBI CKaJISIPHOTO YIPaBJICHUS ¢ 00paTHOM CBSA3BIO IO
TOKY CTaTopa.

JlaboparopHas padota Ne.6 HcciieoBanne CHCTEMBI CKaTSIPHOTO YIPaBJICHUs ¢ OOpaTHOH CBA3BIO TIO
CKOPOCTH

Paspgen 3.

JlaGoparophast pabota Ne7 Cuctema ynpapieHus ¢ MPsIMOil OpHEeHTalKel 10 BEKTOPY OTOKOCLEIUICHHS
potopa AJl».

JlaGoparopnast pabota Ne 8 MccnenoBanne cUCTEMBI YIIPABICHUS ¢ KOCBEHHOW OpUEHTAIMEN 110 BEKTOPY
MOTOKOCTeTIeHUsT poTopa Al

Jlaboparophas padota Ne 9Cucrema yrpapiieHus: MOMeHTOM AJ] B cucTeMe yIIpaBJIeHUs ¢ KOCBEHHOM
OpHUEHTAIIMEH 110 BEKTOPY MOTOKOCIeIuieHus: poropa A/l.

Pasnen 4.



JlaGopaTtopHas paboTta Nel) DiekTpoMexaHHIEeCKHE CBOMCTBA CHHXPOHHOTO JBUTATEIISD).

JlabopatopHas padota Nell Cratuueckue xapakrepuctuku CJ] mpu U; = const, f; = const. ITpuHIums!
YaCTOTHOTO PErylrnpoBaHus ckopocTH u Mmomenta C/I.

Jlaboparopnast pabota Ne 12MoaenupoBaHnue CHCTEMBI aBTOMATHYECKOTO PETYJIMPOBAaHUS KOOPIUHAT

CI.
Jlabopartophast pabota Nel3 YrpasieHue CHHXPOHHBIM JBUTATEIEM B CXEME BEHTHUIILHOTO JIBUTATES.
Jlaboparophas padota Ne14OcoOEeHHOCTH CXEMbl BEHTHIILHOTO JIBUTATEIS.

Jlaboparophas padota Nel5Crcrema ynpaBieHHs SIEKTPOIPUBO/IA C BEHTUIIHHBIM JIBUTATEIIEM.

2 KoHTpoJibHBbIE BONPOCHI N0 NPOBEAEHUI0 CAMOCTOSITEIbHON padoThI O pa3aeiamMm

Paszpmen 1.
1. Kaxk xknaccudunupyrorcs npeoOpa3oBaTens 4acTOThI?
2. IlpuHUun neiicTBUS pa3IMYHBIX TUIIOB PeoOpa3oBaTeNeii YaCTOTHI.
3. B uem mpuHIMNUanbHOE OTIMYME IPeoOpa3oBaTeseil YacTOThl HA OCHOBE HHBEPTOPOB
HanpsKeHUs U Toka?
4. TlepeunciuTe JOCTOMHCTBA H HEIOCTATKH MTpeoOpa3oBaTeseil 4acTOThl CO 3BEHOM
MIOCTOSIHHOTO TOKA M C HEMOCPEJCTBEHHOH CBA3BIO.
5. B 4em cocTosT HeoCcTaTKH peodpazoBaresell 4acTOThl HA OCHOBE HHBEPTOPOB
HanpspkeHus ¢ M.
6. OcobeHHOCTH peanu3anuu Mojesnel npeodpazoBarTenell 4aCTOTHI B Cpesie
Matlab_Simulink.
7. Kak peanuzyrotcs TopMo3Hbie pexkumbl AJl B cucteme [TH-AJI?
8. CnocoOsbl omyueHus peKynepaTuBHOro TopMoxkeHust B cucreme [T-A L.
9. Kak nporpaMMupyrTCsi mapaMeTphl ipeodpasoBareneil 4acToTsl pupmbiSiemens
(Simovert Masterdrives.VectorControl u Sinamigs)?
10. DHepreTryeckue MOKa3aTeIN Pa3INUHBIX TUIIOB IpeoOpa3oBaTeieii YaCTOTHI.
Paznen 2.

1. HpeIICTaBI)Te KauyeCTBECHHBIN BUJI 3aBHCUMOCTEH MarHUTHBIX IIOTOKOB HaMarom4uBaHUs, cTaTopa U
poTopa AI[ OT €ro CKOJIbXXCHUS ITPU PA3JIMYHBIX COOTHOMICHUAX MCKAY HAIIPSAKCHHUEM U YacTOTOM
IMUTaHuAg CTaTopa ABUTATCIIA.

2. I[aTL CpaBHHTeJ’IBHLIfI AHAJIN3 MCXaHNYCCKUX XapaKTCPUCTUK AI[ IIpU pas3iInIHbIX COOTHOLICHUAX
MEXKAY HaIPAKCHUEM U YaCcTOTOM ITUTaHUS craTopa ABUTaTCIIsd.

3. B uem oTinums MEXaHMYECKUX XapakTepucTuk A/l mpu ero mUTaHuu OT UCTOYHUKOB HANPSIKEHHS U
TOKa?



4. Ormenute 001aCTH JOMYCTUMBIX 3HAYCHUN TOKOB, HANIPSHKEHUH, MATHUTHBIX ITOTOKOB B CKOPOCTH A/
NPY €r0 YaCTOTHOM PETYIHPOBAHUH.

5. Kak peanusyercs monenb AJIB cpene Matlab_Simulink mpu ero  wactotHoMm perynupoBanum?

6. Kak nporpammupytotcs mapametpbl A/l B anextponpuBoaax.hpupmer Siemens (Simovert
Masterdrives. Vector Control u Sinamiqgs)?

7. Kak nporpammupytorcst pasomkayTas CAP [TU-A /] B snekrponprBoaax.pupMer Siemens (Simovert
Masterdrives. Vector Control u Sinamiqgs)?

8. Kak mosryuuth KpUBBIC IEPEMEHHBIX B 3JIEKTPOIPHUBO/IC C MOMOIIB0 TiporpamMmbl Drive Monitor?

9. Kak nporpammupytorcs ckansipaas CAP [TY-AJ] ¢ oOpaTHBIMU CBSI3SIMU IO TOKY CTaTOPa B AJICKTPOIIPH-
Bozax .pupMeI Siemens (Simovert Masterdrives. Vector Control u Sinamiqgs)?

10.Kak mporpammupytotcs ckansipHast CAP ITU-AJ] ¢ 00paTHO# CBSI3bIO TIO CKOPOCTH B AJICKTPOIIPH-
BOJax .(hupMbI Siemens (Simovert Masterdrives. Vector Control u Sinamigs)?

11. Kak peanusyercst Mozienb pa3oMkuyToit 1 ckasipaoit CAP ITY-AJT B cpene Matlab_Simulink?

12. Ouenure JAuama3oHbl YaCTOTHOIO  PEryJupoBaHus cKopocTh AJl B pa3oMKHYTOH cucTteMe
yIpaBlIeHHUs IPY Pa3IMYHbIX 3aBUCUMOCTSX CTAaTHYECKOr0 MOMEHTa Ha Baiy A/l oT ero ckopoctu.

13. Kakuie ¢akTopbl BIHAIOT HA BHIOOP MHHHMAIBHOTO W MaKCHUMaJbHOTO 3HAYEHUH YacTOTHI U
HaNpsDKEHUS Ha BBIXOJIe TipeoOpa3oBarTess 4acTOThI?

14. Kakue oOpaTHbIC CBSI3M  CHOCOOCTBYIOT  YBEIHYCHHIO  JKECTKOCTH MEXaHUYECKOU
XapaKTePUCTUKH ACHHXPOHHOTO YaCTOTHO-PETYIHPYEMOTO 3eKTponpruBoaa? JlaTe CpaBHUTEIBHYIO
OIICHKY Pa3JIMYHBIM CIIOCO0aM craduin3aiuu ckopocta A/l

15. Kakumu  ¢akTopaMu OTrpaHMYMBAETCS MAaKCHUMAJIbHBIA KO3(QQUIMEHT MOJI0KUTETbHONH 00paTHOM
cBs3M 10 TOKy cratopa A/l B ckanspHoit CAP IT4-AJI?

16. Onpenenute my1s anekrponpusoja ¢ [I-perynstopom ckopoctu ckaimsipaoit CAP ITU-A]J] xapaktep
HN3MCHCHUA BBIXOJHOTI'O HANIPSIKCHUA PETYJIATOPA CKOPOCTH, YaCTOThI U HAIIPSHPKCHUSA Ha CTATOPEC
JIBUTATEs], & TAKIKE €r0 CKOPOCTH B PYHKI[MM MOMEHTA Ha Baty qBuratens. Kak oHu OyayT OTIMYAThCS
JJIsA I[BPII‘aTeJ'IefI C pPa3IMYHbBIMH 3HA4YCHUAMU HOMHHAJILHBIX CKOJIBKEHUN?

17. Kakumu pakTopamMu OrpaHHyeHO MPUMEHEHNE PAa30OMKHYTBIX CHCTEM C YaCTOTHO-TOKOBBIM
ynpasieaneMm AJl?

Paspgen 3.

1. Ha npumMepe BEKTOpHOM AHarpaMMbl OCHOBHOT'O MOTOKOCIEIUIEHUS U ToKa cTaropa A/l mokaszaTb
OOIITHOCTh (PU3NUECKUX B3aUMOCBSI3CH B JBUTATENIC MOCTOSIHHOIO Toka U AJl.

2. YKaxuTe 0COOCHHOCTH MTOCTPOSHUS CHCTEM YIIPABIECHHUS C OpUEHTAIMEN CHCTEMbI KOOPJMHAT X, Y IO
BEKTOPY IMMOTOKOCIEIUIEHUS CTaTOpa M POTOpa.

3. O0bsicHuTE Ha3HaYeHNE (PYHKIIMOHAIBHBIX yCTpoiicTB Al...A12 u 6mokoB OM® u IM Ha
¢dyukironanbHoi cxeme CAP ¢ KOCBEeHHOH OpUEHTAIIMEH 110 BEKTOPY MOTOKOCHeIieHus potopa A/l

4.Kax peanusyercst Mmojens BekTopHoit CAP ¢ KOCBEHHOI OpHEHTAINe 10 BEKTOPY MOTOKOCIEIUICHUS
potopa AJI B cpene Matlab_Simulink?



5. IlocTpouTh ¥ CPaBHUTH PETYTUPOBOYHBIEC XAPAKTEPUCTHKH ACHHXPOHHOTO 3JIEKTPONPHUBOAA U
JIuarpaMMbl I3MEHEHHI 9aCcTOTHI, HAMIPSDKEHUS, COCTABIISIONIMX TOKA CTAaTOPa MO OCSIM X M 'y, MATHUTHOTO
MOTOKAa POTOpa B (PYHKIIMU CUTHAJIA YITPABICHUS CKOPOCThI0 Al B cUCTeME  yIpaBICHHS ¢ KOCBEHHON
OpHEeHTaNHe! 0 BEKTOPY MOTOKOCIHETUIeHUs poTopa A/l Tpr OTCYTCTBUH M HATMYHN CTATHYECKON
Harpy3KHy Ha BaJly ABUTaTes.

6. [TocTpouTh ¥ CPaBHUTH MEXaHUYECKHE XapaKTEPUCTUKN aCHHXPOHHOTO AIIEKTPOIIPUBOAA U
JIarpaMMbl U3MEHEHHSI YaCTOTHI, HAIPSHKEHUS, COCTABIIAIONIMX TOKA CTATOPA MO OCSIM X U Y, MATHUTHOTO
MOTOKa poTopa B (pyHKIIMU MOMeHTa Ha Bairy A/l B cucteme ympaBieHHs ¢ KOCBEHHON OpHEHTAINEH 1Mo
BEKTOPY IMMOTOKOCIEIUIEHUS poTopa AJl Ipu HCXOAHBIX 3aJaHHBIX YaCTOTaX BBIXOTHOTO HATIPSHKEHIS
MEHBIIIE U OO0JIbIIIC HOMUHAJILHOTO UX 3HAYCHUSI.

7. O1leHUTh N3MEHEHNE MEXaHUUECKON XapaKTePUCTUKH AJIEKTPOIIPUBOIA B ITOH ke CUCTEME YTIPaBIECHUA
NIpY BapHalMsIX MapaMeTpoB PEryssiTOPOB CKOPOCTH, TOKa, ypoBHEH orpannuenus B 6iokax bO1, BO2.

Paznen 4.

1. Ot kakux napametrpoB CJI 3aBUCHUT €ro neperpy3o4Hasi CllocOOHOCTh M Kak €€ MOKHO PeryJnpoBarhb?
2. B 4éM cocTOAT KOHCTPYKTUBHBIE PA3IUYMs MEXKAY ACUHXPOHHBIM M CHHXPOHHBIM JBUTATEISIMU?

3. B Kakux 3JeKTPONPHUBOJIAX IeNIECO00Pa3HO MPUMEHSATh CHHXPOHHBIE IBUTATEIN C YACTOTHBIM
pEeryJaupoBaHUEM CKOPOCTH?

4 Kaxk peanusyercst moaenb BektopHoit CAP ITY-CJ] cpene Matlab_Simulink?

5. Kak mporpammupyrotcst Bektopraass CAP ITH-CJ] ¢ oOpaTHOH CBS3bI0 TIO CKOPOCTH B SIEKTPOIIPUBOIAX.
@dupmsbl Siemens (Sinamigs)?

6. B yem 3aximouaroTcsi 0COOEHHOCTH CHCTEMBI  yIIPABICHUS CHHXPOHHBIM JIBUTATENEM C TIPSIMOit
OpPUEHTAIINEH 10 BEKTOPY OTOKOCIEIUICHUS POTOpA.

Kpurepun orieHku (B COOTBETCTBUH € (HOPMHUPYEMBIMU KOMITETEHIIMSMH ¥ TUIAHUPYEMBIMH Pe3yJIbTaTaMU
o0OydeHus):

— Ha OLICHKY «OTJIUYIHO» — CTYICHT JOJI)KCH I10Ka3aThb BBICOKHI YPOBCHb C(i)OpMHpOBaHHOCTH
KOMHeTeHHI/Iﬁ HE TOJIbKO Ha YPOBHEC BOCIIPOU3BCICHUA U 00BICHEHUS I/IH(i)OpMaIII/II/I, HO U
HWHTCIIJICKTYaJIbHBIC HABBIKU PCHICHUA HpOGJIeM 1 3a/ia4, HaXOKACHNA YHUKAJIbHBIX OTBETOB K r[p06neMaM,
OILICHKHU U BBIHCCCHUS KPUTUYCCKUX CY)I(,I[CHPlﬁ;

— Ha OUCHKY «X0pPOolI0» — CTYJICHT JOJI)KCH ITIOKa3aTh Cpe,Z[HI/Iﬁ YPOBCHb C(i)OpMI/IpOBaHHOCTI/I KOMHCTCH]_[I/Iﬁ
HC TOJIBKO Ha YPOBHC BOCIIPOU3BCACHUA U 00OBSICHEHHS HHq)OpMaHPIH, HO 1 UHTCJIJICKTYAJIbHBIC HABBIKN
PpEeUICHUA Hp06HeM " 3a1a4, HaXOXICHW YHUKAJIIBHBIX OTBETOB K npo6neMaM;

— Ha OLICHKY «yA0BJICTBOPUTEJIbHO» — CTYJECHT JI0JKEH I10Ka3aTh IOPOrOBBIA YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETCHITUI HA YPOBHE BOCIIPOM3BEICHNS U O0BICHEHUST HH(DOpMAIINH,
VHTEJUIEKTYyaIbHbIE HABBIKH PELICHUS IPOCTBIX 3a1a4;



— Ha OILICHKY «HeYI0BJIETBOPUTEIbHO» — CTYJICHT HE MOYKET MOKa3aTh 3HAHUS HAa YPOBHE
BOCITPOU3BE/ICHUS U OOBSICHEHUS] MHPOPMAITUH, HE MOXKET MTOKA3aTh HHTEIUICKTYalbHbIC HABBIKH PEIICHUS
MPOCTHIX 3a/1ad.



