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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2026 - 2027
y4eOHOM oy Ha 3aceaHuu Kadeapsl ABTOMATU3UPOBAHHOTO JIEKTPOIPUBOIA U

[IpoTokosm oT 20 . Ne

3aB. kadenpoii A.A. Hukomnaes

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u oo0pena uist peanmsarmu B 2027 - 2028
yueOHOM rojiy Ha 3aceqaHuu Kadeapsl ABTOMATH3UPOBAHHOIO JIEKTPOIIPUBOIA U

[IpoTokosm oT 20 . Ne

3aB. kadenpoit A.A. Huxonaes

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2028 - 2029
yueOHOM roj1y Ha 3aceqaHuu Kadeapsl ABTOMATH3MPOBAHHOTO AJIEKTPOIPUBOJIA H

[IpoTokomor 20 . Ne

3aB. kadenpoit A.A. Huxonaes




1 Lean ocBoOeHMs TUCHUTIIIUNHBI (MOYJIs1)

Ienpro npenogaBanus TUCHUILIMHBL «PerynupyeMslid 3JIEKTPOIIPUBOJ IEPEMEHHOTO
TOKa» SIBIIIETCA PACCMOTPEHUE TEOPUH U IIPAKTUKNA COBPEMEHHOIO aBTOMAaTU3UPOBAHHOIO
JJIEKTPOIPUBOJIA IIEPEMEHHOTO TOKA, TCHACHIIMM €T0 Pa3BUTH.

2 MecTo qucHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuumumHa Perynmupyemslii 31eKTpONpHBO TEPEMEHHOTO TOKA BXOAUT B YaCTh
yae0HOTO MIaHa GOPMUPYEMYIO YIaCTHUKAMH 00pa30BaTEIbHBIX OTHOIIICHHIMA
00pa3oBaTeNbHON IPOTPAMMBI.

Jist U3y4eHus: AUCIUTUINHBI HEOOXO0IUMBI 3HAHHS (yMEHHUSI, BIIAICHUS),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE N3YUCHHS TUCIMIUTMH/ TPAKTHK:

MoenupoBaH#e AMEKTPOTEXHHUECKUX KOMIUIEKCOB U CHCTEM

MHUKpOTIpOIIECCOPHBIE CPEICTBA B AJIEKTPOIIPHUBOIAX U TEXHOJIOTHICCKUX
KOMILJIEKCaxX

JIOTIOSTHUTEIBHBIE TJIaBbl MATEMATHKU B DJICKTPOIHEPTETHKE U DIIEKTPOTEXHHUKE

Perynupyemslil 21eKTpOTTPUBO,T TOCTOSTHHOTO TOKA

3HaHus (YMEHUs, BIAJICHNS), TOJyYCHHBIC TPH N3yYECHUH JAHHOU TUCIIUTLITHHBI
OymyT HeOOXOAMMBI [T U3YYSHHS TUCIUATUTHH/TIPAKTHK:

ABTomaTH3upoBaHHbIH 31ekTponpuBo Shneider Electric

[ToaroToBka k caue U caaya rocyJapCTBEHHOTO 3K3aMeHa

[IpousBoicTBEHHAs - HAYYHO-HCCIIEA0BATEIbCKas paboTa

[Tpown3BoicTBEHHAS-TTPEIUTUIOMHAS TTPAKTHKA

[IpousBoicTBEHHAs - MPOEKTHAs! MPAKTUKA

[ToaroroBka Kk mpoueaype 3auThl U 3alUTa BBIMTYCKHOW KBaTU()UKAITMOHHOM
paboThI

3 Komnerennun ody4yarouierocsi, opmupyembie B pe3yJbTaTe 0CBOCHMSI

AUCUUIJIMHBI (MOYJIs1) M IVIAHMPYEMble Pe3yJbTAaThl 00yUYeHust

B pe3ynbraTe 0cBOEHUS AUCUUIUIMHBI (MOIYNs) «PerynupyeMsblii 3JIeKTPONIPUBOJ
MIEPEMEHHOTO TOKa» O0yJaroIUics T0JKeH 001agaTh CleAyOIIMMH KOMIIETEHIUAMU:

KOI[ HHAWKATOopa I/IH,Z[I/IKaTOp JOCTMXKCHHA KOMIICTCHILIN

IIK-4 CriocoOGHOCTE OCYHIECCTBJIATE KOHTPOJIb U3IrOTOBJICHM, HCHBITaHHﬁ, BHCAPCHUA U
OKCILTyaTallui CUCTEMBI DJICKTPOIIPHUBOJA

[1K-4.1 Ocy1iecTBiseT KOHTPOJIb U3TOTOBIICHUS, HCTIBITAHUN, BHEAPEHUS U
9KCIUTyaTaI[Mi CUCTEMBI DJICKTPOIIPUBOIA




4. CTpyKTypa, 00b€M U Ccolep:KaHMe TUCIUIITHHBI (MOAYJIsT)

OO0mast TpyI0eMKOCTh AUCIUTUIMHBI COCTABISET 7 3a4€THBIX €MHHUIL 252 aKaj. 4acoB, B TOM

quCle:
— KOHTaKTHast paboTa — 8,6 akaJl. 4acoB:

— ayIuTopHas — 6 akaJl. 4acos;

— BHeayAUTOpHas — 2,6 akaj. 4acos;

— caMocTosTeNbHAas pabota — 234,7 akaj. 4acos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;

— MOJATOTOBKA K 9K3aMeHy — 8,7 aka. Jac

d)opMa aTTeCTalMu - 3K3aMCH

AynuTopHast g
KOHTaKTHas paborta E z dopma TeKyIero
Pasnen/ Tema o (B akaz. yacax) 8 X Bun KOHTPOJIst Ko
& g 5 | camocrosTensHoil YCIIEeBaEMOCTH U
JUCLIMITITHHEI < [~ " KOMIIETEHLIUN
g 5 paboThI MPOMEKYTOTHON
.| mpakr.
Tlex. nab pa Z'S aTTecTalluu
3aH. 3aH. O &
1. Beenenue OCHOBHBIC ITOHATHS
u onpezenenusi. COBpeMeHHBIH
AJIEKTPONPUBO/ TEPEMEHHOTO
TOKA W HAIIPaBJICHHUS €T
pasButust. [IpeoOpazoBartenu
YaCTOTHI B 3JIEKTPOIPUBO/IE.
1.1 CoBpemMeHHbIi
AJIEKTPOTIPUBOL Visyuennie
MEPEMEHHOI0 TOKa 1
P 2 | o1 02 | 18 | Bompocos Teopun IK-4.1
HaIPAaBJICHUS €r0 Pa3BUTHSI. 110 JIHTEDATYDE
[IpeoOpazoBaTenu 4acTOThI patyp
B AJICKTPONPHUBO/IE.
Wroro no pazaeny 0,1 0,2 18
2. DNEKTpOMEXaHHUYECKHE
CBOICTBa aCHHXPOHHOTO
neuratens (AJl) .CtpykrypHas
cXxeMa aCHHXPOHHOTO JBHTaTes
KaK 00bEeKTa PeryJnpOoBaHHs
2.1 CraTtnueckue
xapakTepuctuku A/l npu
a};J'II/I‘IHiIX 3axonaf P syaenne CTHEIH OIpoC
p 0,2 0,2 18 | BompocoB Teopun Y P [1IK-4.1
peryaupoBaHusi CKOPOCTH 10 THTEPATYDE (cobecenoBanue)
U1/f1= const, ¥u= const, patyp
Y2= const, |1 = const.
2.2 Pa30MKHYTBIE CHCTEMBI
aBJICHUSA zf:ymx OHHBIM syaenne CTHEIH OIpocC
yip P 0,2 0,4 18 | BompocoB Teopun Y P [1IK-4.1
YaCTOTHO - PETYITHPYEMbIM (cobecenoBanue)
3JIEKTPOTNPUBOAOM 2 1o Tepatype
2.3 IIpyHLIMIIBI TOCTPOCHUS
CHCTBII\)J q:CTOTHoroTp Vsyuenue CTHBIH orpoc
0,1 0,4 18 | BompocoB TeopuH M P IIK-4.1
peryaupoBaHus CKOpOCTH 110 MHTEPATYDE (cobecenoBanue)
AJL patyp
2.4 3aMKHYTBIE€ CHCTEMBI
CKaJIst Hor}c])T aBJICHHS Wsyacnue CTHEIH OIpocC
P yip 0,1 0,4 18 | BompocoB Teopun Y p [1IK-4.1
ACHHXPOHHBIM YaCTOTHO - 10 JTEDATYDE (cobecenoBanue)
peryupyemMbIM patyp




DJICKTPOIIPHUBOAOM

2.5 MogenupoBaHue
CHCTEMBI CKAJIIPHOTO

Wzyuenne

YCTHBII OIIPOC

. 0,1 0,4 18 | BompocoB Teoprn IK-4.1
YIIpaBIeHUs ¢ 00paTHON 110 JHTCDATYDE (cobecenoBanue)
CBSI3BIO IO TOKY CTaTOpa. Patyp
26U BaHUE CUCTEMBI
CKEmﬂCCIf:rﬂoo » al:J'ICeIfI/I: c Hsyuenre CTHBIH OIpoc
PHOTO yTIp 0,1 0,4 18 | BompocoB Teoprn Y P IK-4.1
00paTHOH CBA3BIO 110 110 JIHTCDATYDE (cobecenoBanue)
CKOPOCTH patyp
Urtoro no pazneny 0,8 2,2 108
3. CyucTeMbl BEKTOPHOTO
YIIPaBJICHUSI ACHHXPOHHBIM
ANEKTPONPUBOIOM
3.1 Cucrema ynpaBieHus €
TIPSIMOH O] Heiﬁguneﬁ 1o Vsyuenue CTHBIN ONPOC
P P 0,1 0,2 18 | BompocoB Teopun M P I1K-4.1
BEKTOPY MOTOKOCILIETUICHHS 10 JHTEDATYDE (cobecenoBanue)
poropa A/l. Patyp
3.2 HccnemoBaHue CUCTEMBI
yIIpaBJIEHUs C KOCBEHHOU Nzyuenue "
. YCTHBIi Ompoc
OpHUEHTAIMEH 110 BEKTOPY 0,1 0,2 12,7 | BompocoB TeopHUn (Cobece oBanHe) [K-4.1
MOTOKOCIICTUICHHS pOTOpPa 10 JTUTEpaType
AL
n HU .
3.3 Cucrema ynpaBiieHUs 3yacrue YCTHBIN ONPOC
MomerTom AJl 0,1 0,2 12 | BompocoB Teopun (cobece oBanme) IK-4.1
10 JTUTEpPaType
Wroro no pazaeny 0,3 0,6 42,7
4. DNeKTpoMeXaHHYECKHE
CBOICTBa CHHXPOHHOI'O
neuratens. Paspaborka
CTPYKTYPHOU CXEMBbI
CHHXPOHHOTO JIBUTATENs KaK
00bEKTa PerynpoBaHHs
411
Nzydenue
DJIeKTpOMEXaHUIECKHE CTHBIN OMpOC
. P 0,2 0,2 12 | BompocoB Teopun M p [1IK-4.1
CBOWCTBA CHHXPOHHOT'O 1o HTEpaType (cobecenoBanue)
JBUTATENs
4.2 Cratnueckue
xapakrepuctaku CJ] mpu Ul
= (I:)onst I111 = constﬂ P Msyuenne CTHBIH Oonpoc
’ ) 0,2 0,2 18 | BompocoB Teopun Y P [1IK-4.1
[IpuHIHUITEI YACTOTHOTO 10 MHTEPaTYDe (cobecenoBanue)
PETYIUPOBaHHS CKOPOCTH U patyp
momenTa CJI.
4.3 MopnenupoBaHue
CHCTeMiII aBEOMaTI/I‘IeCKOFO Msyuenme CTHBIH OIIPOC
0,2 0,4 18 | BompocoB Teopun Y p [1IK-4.1
pery;JupoBaHusl KOOPJAUHAT 10 MHTEPaTYDe (cobecenoBanue)
CH. patyp
4.4 Yupasnenue
CHHX] (§IHHM BUTATENIEM B Msysenme CTHBIH OMPOC
P A 0,2 0,2 18 | BompocoB Teopun Y p [1K-4.1
CcXeMe BEeHTHJILHOTO 110 JIHTEDATYDE (cobecenoBanue)
JIBUTATETIS. patyp
Hroro no pazaeny 0,8 1 66
Hroro 3a cemectp 2 4 234,7 SK3aMEH
Uroro no gucuuiuinge 2 4 234,7 SK3aMEH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnist peanu3anuu npeaycMOTPEHHBIX BUIOB y4eOHOM paboThl B KayecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B MPETOAaBaHUH JUCUUIUIMHBI «Perynupyemsbiii
JIEKTPOIPUBOJI IIEPEMEHHOTO TOKa» UCHOJIb3YIOTCA TPAIULUOHHBIE TEXHOJIOTHH.

[lepenaya HEOOXOAMMBIX TEOPETUUECKUX 3HAHUHN U (POPMUPOBAHHE OCHOBHBIX
IIPEACTABIICHUH 110 KypCy HPOUCXOJUT € UCIOJIB30BAHUEM MYJIbTUMEINUHOTO
o0opynoBanus. JIeKIuu MpoxoaaT B TPAAULMOHHON (hopMe, B (hopMe JIEKIHI-KOHCYIbTallui
1 TIpoOJIeMHBIX JIeKIui. JICKIIMOHHBIE 3aHATHS TIPOBOJISATCS C UCIIOJIb30BAaHIEM
IIPE3EHTALIMIOHHOT0 000py0BaHus (IIPOEKTOP, IKPAH, HOYTOYK), B KAUECTBE HAIJISIIHBIX
MaTepHUaIOB UCIOJb3YIOTCS CXEMBI CUIIOBBIX LIENEH PA3IMYHbIX BAPHAHTOB
AIIEKTPOTPUBOJIOB IIEPEMEHHOT0 TOKA, (PYHKIIMOHATIBHBIE U CTPYKTYPHBIE CXEMBI CUCTEM
ABTOMAaTHUYECKOIO PEryJIMpOBaHus, JUArPaMMbl H3MEHEHUSI OCHOBHBIX ITapaMeTPOB U TII.
TeopeTnueckuii MaTepuas Ha MPOOIEMHBIX JIEKIHUIX SBISETCS Pe3ylIbTaTOM YCBOSHUS
MOJIy4€HHOU MH(pOpMAaLMK TOCPEICTBOM OCTAHOBKHU MTPOOIEMHOT0 BONIPOCa U IOUCKA
IyTel ero peueHus npuMeHstorcs Metosl 1 T. Ha nekuusax — KOHCYIbTalMsIX U3JI0KEHUE
HOBOT'O Marepuaia COIPOBOKIAETCS MOCTAHOBKOW BOIIPOCOB U JUCKYCCHEHN B MMOUCKAX
OTBETOB Ha 3TH BOIIPOCBHL.

JlaGopaTopHbIe 3aHITHS MPEICTABIISIOT CO00M HCCIe0BaHNE CBOMCTB
paccMaTpuBaeMbIX JIEKTPOTIPUBOIOB KaK € MOMOIIBIO TiepcoHanbHBIX DBM ¢ Habopom
CHEHATM3UPOBAHHOTO MTPOrPaMMHOTO OOecTieueHus Al UX MOAETUPOBaHNUs, BU3yaIu3alluu
U IpOrpaMMHUPOBaHUs, TaK U Ha 1a00PAaTOPHBIX CTEHIaX ¢ MUKporpolieccopHbiMu CAP,
ofecreunBaroIMMU UX pealn3aluio.

6 YueOHO-MeTOAMUYECKOEe OOecredeHrne CaMOCTOSATEIbHOI PpadoThl 00y4alIIHXCH

[IpencraBieHo B npuioxeHuu 1.

7 OueHoYHbIE CPeCTBA J1JIA IPOBeIeHUs MPOMEKYTOUYHOM aTTeCTALMHU
[IpencraBieHbl B IPUIIOKEHUHA 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMAIIMOHHOE 00ecTedyeHHe JUCIHUIIIHHbI

a) OcHOBHas JMTEpaTypa:

1. Aryuns, A. C. CucteMsl yrpaBiaeHUs JIEKTPONPUBOIOB: YUeOHUK IS BY30B. /
AnyunH A. C. - Mocksa : 3narensckuii oM MOU, 2019. - ISBN 978-5-383-01258-1. -
Texct : anextponnsiii / 9bC "KoncynbranT cryaenra” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383012581.html

2.Enudanos, A. I1. Dnexrponpusoy : yueoHuk / A. I1. Enucdanos, JI. M. Manaituyk,
A. T'. I'ymunckuii. — Cankr-IlerepOypr : Jlans, 2022. — 400 c. — ISBN 978-5-8114-1234-
1. — TexkcT : anexTpoHHbIH // JIaHb : 3neKTPOHHO-OMOMMOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/210938

0) JlonmoJiHUTEIbHAS JIUTEpaTypa:

1.Po3anos, FO. K. CunoBas snekTpoHHKa : y4eOHUK U MpakTHKyM Juist By30B / O. K.
Pozanos, M. I'. Jlenanos ; nox pexakuueit FO. K. PozanoBa. — Mocksa : M3naTenscTBO
FOpaiit, 2023. — 206 c. — (Bsiciiee o6pazoBanue). — ISBN 978-5-9916-9440-7. —
Texcr : sanexTponHsIi / O6pazoBarenbHas iatdopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/511459

2. DHeprocOepexeHre 1 aBTOMaTH3alKs IPOU3BOJICTBA B TEINIOIHEPIE€TUUECKOM
X034HcTBE ropojia. YacTOTHO-PETyIUpYyEMBbI IIEKTPONPUBO/ [ DNEeKTPOHHBIHN pecypce] /
Kpsuios 1O. A., Kapangaes A. C., Mengenes B. H. CII6.:"U3aarensctBo: Jlans,2023.-176 c.

3. Tepman-T'ankun, C. I'. BupryanbHble 1a00paTOpUH MOJTYITPOBOAHUKOBBIX CUCTEM



B cpene Matlab-Simulink : yae6uo-metoandeckoe nmocodue / C. I'. I'epman-T ankun. —
Cankr-IlerepOypr : Jlanb, 2021. — 448 c. — ISBN 978-5-8114-1520-5. — Tekcr :
ANIeKTpOHHBIN // JlaHb : anekTpoHHO-O0nbMmmoTeynas cucrema. — URL:
https://e.lanbook.com/book/169382

4. Huxutenko, I'. B. DiexTponpuBo1 NpoU3BOACTBEHHBIX MEXaHU3MOB : yUeOHOE
nocobue / I'. B. Hukutenko. — 2-e u3z., ucnp. u gon. — Cankr-IlerepOypr : Jlans, 2022. —
224 ¢. — ISBN 978-5-8114-1468-0. — Tekcr : ayeKkTpoHHBIH // JIaHb : 37IEKTPOHHO-
oubmmoteunas cucrema. — URL.: https://e.lanbook.com/book/211190

5. Emudanos, A. I1. Dnexrponpuson : yueonuk / A. I1. Enudanos, JI. M. Manaitayk,
A. T'. I'ymunckuii. — Cankr-IlerepOypr : Jlans, 2022. — 400 c. — ISBN 978-5-8114-1234-
1. — Texct : anexkTpoHHbIH // JIaHb : amekTpoHHO-OnbmnoTeunas cucrema. — URL:
https://e.lanbook.com/book/210941

6. Kypnan «Bectauk FOYpI'Y. Cepus «HepreTrka
https://vestnik.susu.ru/power/issue/archive

7. Kypnan «DneKTpoTeXHUYECKHE CHCTEeMbI 1 KoMIuteKeh» http://esik.magtu.ru/ru/

8. Kypnan "BectHuk MIBaHOBCKOTO rocy1apCTBEHHOTO 3HEPT€TUUYECKOTO
yauBepcureta" http://vestnik.ispu.ru/taxonomy/term/102# -

B) MeToanueckue ykasaHus:

Owmenpuenko E.S. Cuctemsl yripaBieHus 3meKTponpuBoa0B. [IpeoOpa3zoBarenu
gactotel SIMOVERT.MoaenupoBaHue peryimpyeMbIX 3JI€KTPOIIPHUBOJIOB MTEPEMEHHOTO
TOKa : yaeOHoe nocobue (maboparopusiii mpaktukyMm) / Omenpuenko E. ., 3unuenko M.A.,
Myp3sukoB A.A., llloxun B. B. ; MI'TV. - Marautoropck, 2022. - 160 c. : ui., Tad:m.

r) [Iporpammuoe obecnieuenne u UHTepHeT-pecypcebl:

IIporpammMHoe oOecnieyeHue

HaumenoBanue

o No oroBopa Cpok neicTBUS JTULIEH3UU

MS Office 2007

. Ne 135 ot 17.09.2007 6eccpouHO
Professional

NI MultiSim

Education K-68-08 ot 29.05.2008 0eccpovHO

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

MathCAD v.15
Education J-1662-13 o1 22.11.2013 OeccpodHO
University Edition

IIpodeccuonanbHbie 62351 JAHHBIX 1 HH(POPMALMOHHBIC CIIPABOYHbIC CHCTEMbI

HasBanue xypca CchplIIKa

OnekTpoHHas Oa3a nepuoauueckux u3aanuii East View

Information Services, OOO «MBUC» hitps://alib.eastview.com/

HanmonansHast uHGOpPMAITMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuit nnaekc HayuHoro rurupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp




9 MaTtepuajibHO-TeXHUYeCKOe ofecrneyeHne JUCHUNINHBI (MOTYJIA)



Tun u Ha3BaHUE ayqUTOPUH

OcHallleHue ayIuTopun

Y4eOHbIC ayAUTOPHUH IS TPOBEICHUS 3aHATHI
neximonHoro tuna (023M, 227M, 123M)

-  MYJbTUMEIHMIHBIE CPEACTBA XPAHEHUS,
nepeavy U mpeIcTaBICHUs MH)OPMAIIHH.
- KOMINUIEKC TECTOBBIX  3aJaHui
MIPOBEJICHUS TIPOMEKYTOYHBIX U PYOCIKHBIX
KOHTPOJICH

PINI: §

VY4aeOHble  aymuTOpHHM Ui TPOBEACHUS
1abopaTOPHBIX 3aHSITHA, 3aHATUN
CCMHUHApPCKOIo THIIA, rpynIoBbIX n
WHAUBUAYAJIbHBIX KOHCYJ’IBTaHHﬁ, TCKYUICTO
KOHTPOJISI M IPOMEKYTOYHOM aTTeCTaluu

(023M)

- My.HI)TI/IMeI[I/If/'IHI)Ie cpeacrtBa XpaHCHMHA,
nepeaadyun u npeacTaBJICHUA I/IH(i)OpMaIlI/II/I.
- KOMIIJIIEKC TECTOBBLIX 3aI[aHI/II\/JI
IPOBEJCHUS POMEKYTOUHBIX U PYOEIKHBIX
KOHTPOJIEH

JJIA

[Tomemienuss [UIst CamMOCTOSITENIBHOM pabOThI
(023a, 123M)

NIePCOHAIIBHBIC KOMIBIOTEPHI ¢ mMakeroM MS
Office, BerxosioM B MIHTEpHET 1 C
JOCTYIIOM B
MH(}OPMALMOHHO-00pa30BaTENbHYIO
YHUBEPCHUTETA

JNEKTPOHHYIO
cpeny




[punoxenue 1. YueoHO-MeTOAMYECKOE O0ecTIeYeHHE CAMOCTOATEIbHOM PadoThI CTY1eHTOB

CamocrosTenbHas paboTa CTyJICHTOB Ha Ja00PaTOPHBIX 3aHATHIX OCYIIECTBISETCS MO
KOHTPOJIEM IIPETIOaBaTelIsl B BU/IE PELICHHUS 3314 110 U3YUEHUIO HanOoJiee BaXKHBIX Pa3/IeioB
TEOPETUYECKOI0 Kypca AUCLHUIIINHBI.

BueayauropHast camocTosiTenbHast padoTa CTy/I€HTOB OCYIIECTBIISIETCS B BUJIE
MOJrOTOBKH JIA0OPATOPHBIM 3aHSTHSM U U3YUEHUU BOIIPOCOB TEOPUH, HE PACCMOTPEHHBIX
Ha JICKIUSX, a TAaKXKe MOJATOTOBKY K JIJA0OPATOPHBIM paboTaM M 3K3aMEHaM T10
KOHTPOJIBHBIM BOITPOCAM.

Koa-
Paznen/ Tema Bun camocrostensHOM BO Popmsbl
JUACIUATIINHBI paboThl 4aco | KOHTPOJA

1. Bgenenne OcHOBHBIE CaMOCTOSITEIbHOE U3YUEHHUE YcrHbIN onpoc
MTOHATHS U y4eOHOM TUTepaTypsl MO
OTIpe/IeNIEHUSI. KOHTPOJIbHBIM BOIIPOCaM IO
CoBpeMeHHBbIN paszeny;

ANEKTPOTIPUBO/T
MIEPEMEHHOTO TOKa U
HaIpaBJICHUS €ro
Pa3BHUTHSL. 6
[IpeobpazoBarenu
4acTOTHI B
AIIEKTPOTIPUBOJIE.
3amauu U CTPYKTypa
y4eOHOTo Kypca.

Hroro no pazaeny: 6

2. 2.D7EKTPOMEXaHUYECK | CaMOCTOATENIbHOE U3ydeHUE YcTHbI# omnpoc
ue CBOMCTBa yueOHOM TUTepaTypsl MO 3aluTa Jao.
ACMHXPOHHOTO KOHTPOJIBHBIM BOIIPOCAM 10 pabot Nel-6
nsuratens (AJl) npu paszzeny u K 1abopaTopHbIM
perylnupoBaHUH paboTtam
YacTOTHI B
Pa30MKHYTBIX CHCTEMaxX
yIPaBJICHHS U CO
ckaisipabiMu CAP.

2.1. JlaGopatopnas pabota Nel
CraTtuueckue XapakTepUCTUKU
AJl mpyu  pa3IUYHBIX 3aKOHAX
peryaupoBaHus CKOPOCTH
U./fi= const, ¥,= const, ¥o=
const, I1 = const.




Pasnern/ tema
JOUCIUITIIINHBI

Bun camocrositennnHONM
paboThI

Kou-
BO
Jaco

®opmsbl
KOHTPOJIA

2.2 JIabopartopHas pabora Ne2
PasomkHyTBIE CHCTEMBI
yIIpaBJICHUS! aCHHXPOHHBIM
YaCTOTHO - PETYIUPYEMBIM
AIIEKTPOIIPUBOIOM.

2.3 [IpyHLHKIIBI TOCTPOECHHUS
cucteM ynpasieHus A/l

2.4. JlabopaTtopHas paboTta Ne2
3aMKHYTbIE CUCTEMBI
CKQJIIPHOTO YIPaBJICHHS
ACHHXPOHHBIM YaCTOTHO -
peryanpyeMbIM
AIIEKTPOTIPUBOIOM.

2.5 Jlaboparopnast pabota No2
MoenupoBaHi€e CUCTEMBI
CKaJIIPHOTO YIPAaBJICHUS C
00paTHO# CBS3BIO TIO TOKY
cTaropa.

2.6 Jlaboparopnast pabota No2
HccnenoBanue cucTeMsl
CKQJIIPHOTO YIPaBJICHUS C
00paTHOM CBS3bIO IO CKOPOCTH

Hroro no pazaeny

24




3.UccienoBaHHECUCTEM
BEKTOPHOI'O YIIPABICHUSA
ACHHXPOHHBIM JJIEKTPOIIPU-
BOJIOM.

CaMOCTOSITEIIbHOE M3Y4CHUE
y4eOHOI1 TUTEepaTypsl Mo
KOHTPOJILHBIM BOIIPOCAM IO
paszzaeny u K 1ab0paTOpHBIM
paboram;

YeTHbII onpoc,
3aiuTa Jiao.
pabot Ne7-9

3.1 JIabopaTtopnas pabota Ne2
Cucrema yrpaBieHus ¢
IIPSIMOM OPUEHTALMEN 110
BEKTOPY MOTOKOCIICTUICHUS
poropa All».

3.2 JlabopaTtopHas padora Ne2
HccnenoBanue cuctembl
YIIPaBJICHUS! ¢ KOCBEHHOM
OPHMEHTALMEN 110 BEKTOPY
noTokocuerieHus poropa AJl.

3.3 JlabopaTtopHas pabota Ne2
Cucrema yrpaBieHus
MoMeHTOM A

Hroro no paszaeny

12

4. UccaenoBaHue CUCTEM
YaCTOTHO-PETYIIUPYEMOTO
CUHXPOHHOTO AJICKTPOTIPH-
BOJIA.

CaMOCTOSTEIILHOE U3yYCHHE
y4eOHOU JTUTEPATYPHI 110
KOHTPOJILHBIM BOIIPOCAM 10
paszeny u K 1a00paTOpHBIM
paboTtawm;

YcTHbIi onpoc,
3armura Jj1ao.
pabot Ne 10-15

4.1 DneKTpoMEXaHUYECKHUE
CBOMCTBa CHHXPOHHOTO
JIBUTATETIS.

4.2 JlaboparopHas paboTa
Ne2

CraTtnueckue XapaKTCPUCTUKHU
CH mpu Uy = const, f1 = const.
HpI/IHHI/IHLI HaCcTOTHOI'O
peryinpoBaHud CKOpOCTU U
momenTa CJI.

4.3 MonenupoBanue
CHUCTEMBI aBTOMATHYECKOTO
pErylIupoBaHus KOOPAUHAT

CA.

4.4 YnpapieHue CHHXpOHHBIM
JIBUTATEIIEM B CXEME




BCHTHUJIBHOT'O IBUI'aTCJIA.

4.5 OcoOEHHOCTH CXEMBI

2
BCHTUJIBHOI'O IBUT'AaTCJIA.
4.6 Cucrema yrnpaBiieHUs
AJIEKTPOTIPUBOJIA C 2
BCHTUJIbHBIM JIBUI'aTCIICM.
HToro mo pasaery 10




[punioxenue 2 OueHoYHBIE CPeACTBA AJs NPOBeJIeHUS MPOMEKYTOYHOM H MTOTOBOI aTTecTAIMA
Odopmilenne 0T4ETOB H 3aLIUTA JJAG0OPATOPHBIX padoT Mo pa3aeaam:
Pa3znen 2.

Jlaboparopuast pabota Nel. CtaTtruecknue XapakTepucTiki AJl mpu  pa3iIM4HBIX 3aKOHAX
perymuposanus ckopoctu Ui/fi= const, ¥,= const, ¥,= const, |1 = const.

JIaboparopnast pabota Ne2 PazoMKHYTbIE CUCTEMBI YIIPaBICHHS ACHHXPOHHBIM YaCTOTHO -
PEryIUpPYEMBIM 3JIEKTPOIPUBOIOM.

JlabopaTtopnas padota Ne3 [IpuHIIUIIBI TOCTPOSHHSI CUCTEM yripaBiieHust AJl.

Jlaboparopnas pabota Ned. 3aMKHYTBIE CHCTEMBI CKaJISIPHOTO YIPABJICHUS ACHHXPOHHBIM YaCTOTHO -
pEryaupyeMbIM JJIEKTPOIIPUBOLOM.

Jlaboparopnas pabota Ne5 MonenupoBaHue CHCTEMBI CKAISIPHOTO YIIPABJICHHS ¢ OOPATHOM CBA3BIO TIO
TOKY CTaTopa.

Jlaboparopnas pabota Ne.6 HccnenoBannue CHCTEMBI CKAISIPHOTO YIIPABIICHHUS ¢ 0OPATHOW CBSI3BIO 11O
CKOpOCTH

Pasnen 3.

JlabopaTopnas padora Ne7 Crucrema yrnpaBjieHHUs ¢ IPSIMOM OpUEHTALIKMEH 110 BEKTOPY IOTOKOCISIICHHUS
poropa AJl».

JlabopaTtopnas pabora Ne 8 VccienoBanue CUCTEMBI YIIPaBICHUS ¢ KOCBEHHOM OPHEHTALIUEH 110 BEKTOPY
noTokociuerieHus poropa AJl.

JlabopaTopnas pabota Ne 9Cucrema ynpasieHuss MoMeHTOM A/l B crcteme ympaBieHus! ¢ KOCBEHHON
OpHEHTaINeH 110 BEKTOPY MOTOKOCIeTuIeHns potopa A/l

Pasnen 4.
JlaGoparopnas padora Nel(0 DnekTpoMexaHHUECKHE CBONCTBA CHHXPOHHOTO IBUTATENIS.

JlabopatopHast pabora Nell Cratuueckue xapakrepuctiku CJI npu Ur = const, f1= const. ITpuniumsn
YaCTOTHOI'O PETYJIUPOBAHUS CKOPOCTH U MoMeHTa C/I.

JlabopartopHas padora Ne 12MozennpoBaHue CUCTEMbl aBTOMAaTHUECKOTO PEryIUPOBaHUS KOOPAUHAT

CA.
Jlabopatopnas pabora Nel3 YnpasineHre CHHXPOHHBIM JAIBUTATENIEM B CXEME BEHTHJILHOTO IBUTATENS.

Jlaboparopnas padora Ne140OcoOeHHOCTH CXEMbI BEHTHIIHOTO IBUTATEIS.

JlaboparopHas pabora Nel5Cucrema ynpasiieHHS 3JIEKTPOIPUBOIA C BEHTHIIBHBIM IBUTaTEIEM.

KoHTpoJibHBIE BONIPOCHI 10 MPOBECHUIO CAMOCTOATEIbHON padoThI 0 pa3aejiam



Pasnen 1.
1. Kak xnaccudunupyrotcs nmpeoOpa3oBaTenn YacTOTHI?
2. llpuHUOUT IeWCTBUS pa3IMYHBIX TUIIOB PeoOpa3oBaTeNeii YacTOTHI.

3. B uem npuHIMNUaNpHOE OTIMYKE TPeodpa3oBaTeel 4acTOTHl Ha OCHOBE HHBEPTOPOB
HapsKeHUs U ToKa?

4. Tlepeuncnute TOCTOMHCTBA M HEJOCTATKU peoOpa3oBaTeNnell 4acTOTh CO 3BEHOM
MOCTOSIHHOT'O TOKA M C HEMTOCPEICTBEHHOM CBS3bIO.

5. B uem cocrosT HegocTaTku mpeodpa3oBaTeel 4acTOThl HA OCHOBE HHBEPTOPOB
Hanpsokenus ¢ M.

6. OcobOeHHOCTH peanu3aly Mojieliel Ipeodpa3oBaTeseii YacTOThl B Cpee
Matlab_Simulink.

7. Kak peanusytorcst TopMmo3Hbie pexumbl AJl B cucteme [TH-AJL?
8. CnocoObI momy4yeHus: peKyrepaTiBHOro TopMokeHusi B cucreme [TH-AJ.

9. Kak nporpaMMHUpYIOTCS TapaMeTphl peodpa3oBaTesnei 4acToTsl GUpMbISiemens
(Simovert Masterdrives. VectorControl u Sinamigs)?

10. DHepreruyecKue MOKa3aTeNId Pa3IMuHbIX TUIIOB IIPeo0pa3oBaTesici YacTOTHI.
Paznen 2.

1. ITpencraBbTe Ka4eCTBEHHBIM BUJ] 3aBUCUMOCTEN MAarHUTHBIX IOTOKOB HAMarHUYMBaHUS, CTATOpa U
poropa A/l OT ero CKOJMBXEHUS TIPH PA3INIHBIX COOTHOIICHHUSIX MEXIY HAMPSHKEHUEM U 9aCTOTOU
MMUTAHUS CTATOpPa JBUTATEIIS.

2. JlaTh cpaBHHUTENBHBIN aHATIN3 MEXaHIMYECKUX XapaKTeprucTHK A/l Mpu pa3IMdHBIX COOTHOIIEHHUIX
MEX]Ty HalpsHKEHHWEM M YaCTOTOM MUTAHUS CTaTopa JABUTATEIS.

3. B ueMm oTanuns MEXaHHYECKHX XapakTEPUCTHK AJl IpH ero MUTaHUHM OT KCTOYHHUKOB HAPSLKCHUS U
TOKAa?

4. OuenuTte 001aCTH JOMYCTUMBIX 3HAYEHUI TOKOB, HAMPSKEHUH, MArHUTHBIX TIOTOKOB M CKOPOCTH A/
IIPU €TO YaCTOTHOM PETyJIMPOBAHUMU.

5. Kak peanusyercst monenb AJlB cpene Matlab_Simulink mpu ero  gactorHOM perynupoBanuu?

6. Kak nmporpammupyrotcst mapamerpbl AJ] B anexTponpuBoaax.pupmer Siemens (Simovert
Masterdrives. Vector Control u Sinamiqs)?

7. Kak nporpammupytorcst pazomkaytast CAP ITU-A/] B anekrponpuBoaax.pupmsr Siemens (Simovert
Masterdrives. Vector Control u Sinamiqs)?

8. Kak mony4uTh KpUBbIC IIEPEMEHHBIX B JJIEKTPOIPHBO/IE C HOMOIIBIO porpammsl Drive Monitor?

9. Kak nporpammupytotcs ckansipaas CAP IT4-AJl c oOpaTHBIMH CBS3SIMH 10 TOKY CTaToOpa B 3JIEKTPONPH-
BoJax .hupmbl Siemens (Simovert Masterdrives. Vector Control u Sinamigs)?

10.Kax mporpammupytorcs ckaisipaasi CAP [TU-AJl ¢ oOpaTHO# CBS3BIO 1O CKOPOCTH B AJIEKTPOIPHU-
BoJax .hupmbl Siemens (Simovert Masterdrives. Vector Control u Sinamigs)?



11. Kak peanusyercs mozaenb pasomMkayToi 1 ckajspaoit CAP ITH-AJ] B cpene Matlab_Simulink?

12. Onenute AMAna3oHbl YaCTOTHOTO PETYIUPOBAHUS CKOPOCTH A/l B pa3OMKHYTOH CUCTEME yIpaBICHHS
MIPH pa3IMYHBIX 3aBUCUMOCTSX CTaTHYECKOI0 MOMEHTa Ha Bairy A/l oT ero ckopocTH.

13. Kakue ¢akTopsl BAUSIOT HA BBIOOD MHHHMAJNBHOIO M MAaKCHMAaIBHOTO 3HAYECHHI YaCTOTHI U
HaNpsHKEHUS Ha BBIXOJIE MPeoOpa3oBaTensl 4acTOThI?

14. Kakue oOpaTHbBIE CBSI3U  CIOCOOCTBYIOT — YBEIMYCHHIO  JKECTKOCTU MEXaHUYECKOH
XapaKTePUCTUKHA ACHHXPOHHOI'O YaCTOTHO-PETrYJIUPYEMOro 3jIeKTporpuBoaa’? JlaTh cCpaBHUTEIBHYIO
OLICHKY Pa3JIMYHBIM CIIOcO0aM cTtabuiuzaiu ckopocta AJl.

15. Kakumu akropamu OrpaHHYUBACTCS MaKCUMAJBbHBIN KOI(D(MUIIMEHT MOJIOKHUTENLHON 00paTHOM
cBs3M 110 TOKy ctatopa A/l B ckamsiproit CAP [TH-A/1?

16. Ompenenute mist snekrponpuBofa ¢ [T1-perynstopom ckopoctu ckamsipHoir CAP ITU-AJl xapakTep
HU3MCHCHUSA BBIXOJHOT'O HANIPSAKCHUA PETYJIATOPAa CKOPOCTH, YaCTOThI U HAIIPSXKEHUA HAa CTAaTOPEC
ABHUTATECIIsA, a TAKXKE €0 CKOPOCTHU B q)YHKHI/II/I MOMCHTA Ha BaJly ABUTaTCIIA. Kaxk onn 6y,HyT OTJIMYAaThCA
JUISL ZIBI/IFaTeHeﬁ C pas3JIMYHbIMU 3HAYCHUAMU HOMHWHAJIbHBIX CKONBKEHHI?

17. Kakumu dakropamu OrpaHUYEHO MPUMEHEHN € PA3OMKHYTBIX CHCTEM C YaCTOTHO-TOKOBBIM
ynpasnennem AJl?

Pasnen 3.

1. Ha nmpuMepe BEKTOPHOH ArarpaMMbl OCHOBHOT'O TTIOTOKOCITEIUICHHS M TOKa ctaTopa AJl mokaszaTs
00ITHOCTH (PH3UIECKUX B3aUMOCBSI3CH B IBUTATENE IIOCTOSHHOTO TOKa U AJl.

2. YkaxxuTe 0cOOEHHOCTH TTOCTPOSHHS CHCTEM YITPABJICHHS C OpUEHTAINeH CHCTEMBl KOOPAWHAT X, Y IO
BEKTOPY IMOTOKOCIIEIIEHHUS CTaTopa M poTOpa.

3. O0bpsicHUTE Ha3HaYeHHEe (PYHKIIHOHANBHBIX ycTpoicTB Al...Al12 u 6moko OM® u IM Ha
¢dhynaxmronanpHOM cxeme CAP ¢ KOCBEeHHOI opHeHTaIiel 0 BEKTOPY MOTOKOCIerieHus: potopa A/l.

4 Kaxk peanusyercs Mmozenb BekTopHOH CAP ¢ KoCBEeHHOW OpHEHTANKEH 10 BEKTOPY HOTOKOCHEILIEHHUS
poropa AJl B cpeme Matlab_Simulink?

5. IlocTpouTh 1 CPaBHUTH PEryIUPOBOYHBIE XaPAKTEPUCTUKH ACHHXPOHHOIO 3JIEKTPOIPUBO/IA U
JrarpaMMbl U3MEHEHUH YacTOThI, HANIPSDKEHUS, COCTABIISIIOLIMX TOKAa CTATOPa IO OCSIM X U Y, MAarHUTHOTO
[IOTOKA POTOpa B ()YHKIIMH CUTHAJIA YIPaBICHU CKOPOCThi0 AJl B ccTeMe YIpaBleHUs C KOCBEHHOM
OpUEHTAlKEN IO BEKTOPY MOTOKOCLEIIEHUs poTopa A/l IpHu OTCYTCTBUU U HAJMYUU CTATUYECKON
Harpy3Ky Ha Bajly JABUTaTeNs.

6. ITocTpouTh M CPAaBHUTH MEXAHUYECKHE XaPAKTEPUCTUKN aCHHXPOHHOT'O JIEKTPOIIPUBOAA U
MarpaMMbl H3MEHEHUS YaCTOThI, HAIPSDKEHUsI, COCTABIISIOMIMX TOKA CTATOpa 10 OCSAM X M Y, MAarHUTHOTO
MOTOKa poTOpa B ()YHKLMH MOMEHTa Ha Baiy AJl B cucreMe yIpaBlieHHs C KOCBEHHOW OpHEHTALMeH 1o
BEKTOPY MOTOKOCLEIIeHHsI poTopa A/l mpy HCXOIHBIX 3aJaHHBIX YAaCTOTAX BBIXOJHOTO HAIPSKEHUS
MeHblI€e U 00JIbIlIe HOMUHAIBHOIO UX 3HAYCHHSL.

7. OLleHNTh N3MEHEHNE MEXAaHUUECKON XapaKTEPUCTUKH JIEKTPOIIPUBOJA B ITOH K€ CUCTEME YIIPaBIECHUS
[IPH BapualMAX 1apaMeTpoB PEryasiTOPOB CKOPOCTH, TOKa, ypOBHEH orpannuenus B 6mokax bO1, BO2.

Pazpnen 4.



1. Ot kakux mapamerpoB CJl 3aBUCHT ero meperpy304dHasi CliocOOHOCTh U KaK €€ MOXHO PeryiInupoBaTh?
2. B uéM cocTOAT KOHCTPYKTUBHBIE PA3IUYUSA MEXKTY ACHHXPOHHBIM U CHHXPOHHBIM JIBUTATENSAMU ?

3. B xakux 31eKTponpruBoiax 1enecoo0pa3Ho NPUMEHATh CHHXPOHHBIE IBUTATEIH C YACTOTHBIM
peryianupoBaHueM CKOpoCcTU?

4 Kak peanusyercs moaens Bekropaoit CAP ITY-CJT cpexe Matlab_Simulink?

5. Kak nporpammupyrotcs BekropHas CAP ITH-CJI ¢ 00paTHOM CBA3BIO [0 CKOPOCTH B AJICKTPOINPHUBO/IAX.
®upmsr Siemens (Sinamiqs)?

6. B 1em 3axiito4aroTcsi 0COOCHHOCTH CUCTEMBI YIIPABICHUSI CHHXPOHHBIM JIBUTATENEM C TIPSIMOMN
OpUEHTALMEN 110 BEKTOPY ITOTOKOCLEIJIEHUST POTOPA.

Kputepuu orienku (B cOOTBETCTBHHU € (HOPMUPYEMBIMH KOMIIETEHIIUAMH U TUIAHUPYEMBIMH PE3yIbTaTaMH
o0y4eHus):

— Ha OLIEHKY «OTJIMYHO» — CTYICHT JIOJDKEH 1T0Ka3aTh BEICOKUN YPOBEHb C(OPMUPOBAHHOCTH
KOMIIETEHIIN He TOJBKO Ha YPOBHE BOCIIPOM3BEACHUS U O0BSICHEHUS MHPOPMAIINK, HO U
WMHTEIUIEKTYaTbHBIE HABBIKH PEIIeHNs Mpo0IeM 1 3a/1a4, HaXOXI€H!S YHUKAIbHBIX OTBETOB K ITpobiIemMam,
OLICHKH U BBIHECCHHSI KPUTHUECKUX CY)KICHHM;

— Ha OIIEHKY «X0POII0» — CTYJEHT JOJKEH M0Ka3aTh CPEAHUN YPOBEHB C(DOPMHUPOBAHHOCTHA KOMITETEHIIUN
HE TOJBKO Ha YPOBHE BOCIIPOU3BE/ICHUS U 00BsICHEHHS HH(OPMAIIUK, HO U HHTEIUICKTYaIbHbBIC HABBIKH
peleHus mpoOJIeM U 3aj1ad, HaXOXKACHHSI YHUKAIBHBIX OTBETOB K IpodieMam;

— Ha OIEHKY «Y/I0BJIEeTBOPUTEIBHO» — CTYICHT JOJDKEH IT0Ka3aTh MOPOTOBBIN yPOBEHb
chopMUPOBAaHHOCTH KOMITETEHIINI HA YPOBHE BOCIIPOM3BEACHUS U O0BSICHEHNS WH(OPMAIIHIH,
WMHTEIUIEKTYaTbHBIE HABBIKM PEIIEHNUS IPOCTHIX 33134,

— Ha OLCHKY «HE€YJAOBJECTBOPUTEJIBbHO» — CTYACHT HEC MOXET ITOKa3aThb 3HaAHUA Ha YPOBHE
BOCIIPOMU3BECHUA U 00BSICHEHUS I/IH(I)OpMaLII/II/I, HE MOXET IMOKa3aThb MHTCIIJICKTYaJIbHBIC HABBIKW PEIICHU
IIPOCTHIX 3aJ1a4.



