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Donr OLIeHOYHBIX CPEJICTB I10 ,Z[I/ICIIPIHJ'II/IHC/ IIpaKTHuKe

B1.B.M.03 Cuctemsl yIpaBICHHUS sneKTpdanBoz(OB IIEPEMEHHOI0 TOKa C
YaCTOTHBIM YIIPABIEHUEM

paspaboran Ha ocHose ®I'OC BO 13.04.02 DrekTposHepreTHKa M
9JEKTPOTEXHUKA, YTBEPIKAEHHOT0 NprkazoM MunobpHayku Poccuu ot 28.02.2018
r. Ne147

DOHI OIEHOYHEIX CPEICTB pacCMOTPeH M YTBEPXKIEH Ha 3acelaHuu
OTJIENIeHMSI DIEKTPOIHEPTeTHKH, SJEKTPONPUBOAA X CHCTEM aBTOMAaTH3allud
IlepenoBoif MIDKEHEPHOM IIKONBI TMOPHIHBIX TEXHOIOTMH B CTAaHKOCTPOCHHH
Co103HOI0 TOCYapCTBa,

IIPOTOKOII OT « 03 » Lopfend 20@0 r. Ne i/

3aB. oTaeIeHuEeM 3JICKTPOSHEPTETUKH,
JIEKTPONPUBOAA U CUCTEM aBTOMaTu3alu

/Z{pgx/’/ (V.. Baunypun)

«_» 20 1



1. IlepeyeHb KOMIETEHIUI ¢ YKAa3aHUEM 3TANOB UX GOPMUPOBAHUSA
B nnpouecce oceoenus OIIOII BO
IIK - 1 CnocoOeH pa3pabarbiBaTh TEXHUUYECKUE PEIICHUS NPU MPOESKTUPOBAHUH U
MOJECPHU3AMU CHCTEM DJIEKTPOIIPUBOAA W aBTOMAaTU3UPOBAHHBIX CHUCTEM
YIPABJICHUS] TEXHOJIOTMYECKUMHU IPOLECCAMU, PYKOBOJAUTH BHEJIPEHUEM HOBBIX
pelIeHU B TEXHOJIOTMYECKUE IIPOLIECCHI
IIK-2- Crnocoben oOecneunBaTh HEOOXOAMMBIE MMapaMeTpbl TEXHOJOTUYECKHUX
IIPOLIECCOB  CPEICTBAMHU  DJIEKTPONPHUBOJA M ABTOMATHU3MPOBAHHBIX CHCTEM

yYHpaBJICHUSA TCXHOJIOTUYCCKUMU ITPOICCCaMU 10 PA3JIMIHBIM MCTOJIUKAM.

b1.B.M./IB.01.01
DNEeKTpOINPUBO/ B

COBPCMCHHBIX
TCXHOJIOTHAX

COBPEMEHHBIX b1.B.M./IB.01.02
TEXHOJIOTUSIX MapKeTHHT 1 HH)XUHUPHHT
B1.B.M.JIB.01.02 HICKTPOLIPHBOJOB
MapxkeTusr u b1.B.M./IB.02.01
WHKUHAPUHT Cucrembl
ANEKTPOITPUBOIOB ABTOMAaTH3UPOBAHHOTO
B1.B.M.09 MPOEKTHUPOBAHUS
THGpHHBIE DIEKTPOTEXHHIECKHX
TEXHOJIOTUH B YCTPOHCTB
AIIEKTPOIHEPTETUKE b1.B.M./IB.02.02
OTII.02 IIporpammupyemsie
POGOTOTEXHIKA I JIOTHYECKHE KOHTPOJLIEPHI
HCKYCOTBEHHBIH JUTSL DIIEKTPOIIPUBOJIOB

HUHTCIIJICKT

Ne (Iud Jransl GopMUPOBAHUS KOMIIETEHIIUI
n/n| p . . N
KOMII HayvaJjabHbli 3Tan OcHoBHOI 3Tan 3aBepiaronmii 3ramn
1 | I[IK- | B1.B.M.01 Teopus b1.B.M.03 Cucremsl b1.B.M.06 UMmurtanmoHunoe
1 | snexTponpuBoa ynpaBJjeHust MOJICJIUPOBAHUE
3J1eKTPONPUBO/IOB TEXHUYECKUX CHCTEM
b1.B.M.04 ne eMI;HH[())l"O TI(I)Ka c
CucreMHbIN aHaIu3 U p b1.B.M.08 Cunxponnbie
o YaCTOTHBIM
MPUHSITHE PELICHUN INEKTPUYECKUE MAIIUHBI B
ylpaBJieHHeM
ANEKTPOTEXHUKE U
b1.B.M.05 .
b1.B.M.06 UmuTanimoHHoe | aBTOHOMHOM
CoBpeMeHHbIe
MOJIeTTUPOBAHUE ANEKTPOIHEPIeTUKE
MHUKPOIPOLIECCOPHBIE
TEXHUYECKUX CUCTEM
CpencTBa B b2.B.M.01(IT) HayuHo-
AJIEKTPOIIPUBO/IE b1.B.M.07 Yucnooe MIPOU3BOICTBEHHAS
MIPOrpaMMHOE aBJICHHE | MPAKTHUKA
b1.B.M.07 Yucnosoe TSXHE J'[OFI/I‘{eCIz/I/I;II\I/OH/I p
IIPOrpaMMHOE b2.B.M.02(I1n)
poleccamu
YIpaBJICHHE [IpounzBoacTBeHHAs
TEXHOJIOTMYECKUMU b1.B.M.JIB.01.01 IPEAIUIITIOMHAs IPAKTHKA
MpOLECCaMH DIEeKTPONPUBO B

B3.01 IToaroroBka k cnaue
U cllaya rocyAapCTBEHHOTO
JK3aMeHa




[1K- | B1.B.M.01 Teopus
2 | DIIGKTPONPUBOAA

b2.B.M.02 CucteMbl
YIPaBJICHUS
AJIEKTPOIIPUBOIOB

b1.B.M.05
CoBpeMeHHbIe
MHUKPOIPOIIECCOPHBIE
CpeicTBa B
AIIEKTPOIPUBO/IC

b1.B.M.07 YucnoBoe
porpaMMHOE
yIpaBJICHHUE
TEXHOJIOTHYECKAMU
mpoieccamu

b1.B.M./IB.01.01
DNEKTPONPUBO/ B
COBPEMEHHBIX
TEXHOJIOTHSIX

b1.B.M.JIB.01.02
MapxkeTuHr u
WHXUHUPUHT
ANEKTPOINPUBOJIOB

b1.B.M.03 Cucremsl
ynpaBJeHusl
3JIEKTPONPUBOI0B
MepeMEeHHOr0 TOKA C
YaCTOTHBLIM
ynpaBjieHHeM

b1.B.M.06 UmutarimosnHoe
MOJICIIUPOBAHUE
TEXHUYECKUX CUCTEM

b1.B.M.08 CunxpoHHbIE
AIIEKTPHUYECKUE MAIIUHBI B

b1.B.M.06 UMmuTtanimonHoe
MOJICJIUPOBAHUE
TEXHUYECKUX CUCTEM

b2.B.M.01(IT) Hayuno-
MIPOU3BO/ICTBEHHAS
IPaKTHKA

52.B.M.02(ITx)
IIpOHSBOHCTBeHHaH
MpEaAAUIIIIOMHAA IIpaKTUKa

B3.01 IHoaroroBka k coaue
U cJlaya rocyAapCTBEHHOTO

AIEKTPOTEXHUKE U
ABTOHOMHOU

QJICKTPOSHEPICTUKE

b1.B.M.JZIB.01.01
DJEKTPONPHUBO]L B
COBpPEMEHHBIX
TEXHOJIOTHSIX

B1.B.M.JIB.01.02

MapKeTHHI 1 UHKUHUPUHT

QJICKTPOIIPUBOIOB

OK3aMCHa

2. TpeGoBaHus K pe3yJbTaTaM OCBOEHHUS JUCHHUILIMHBI (MO1YJIs1)

[TepeueHb UIaHUPYEMBIX PE3YJIBTATOB O0yUYEHHS 10
Wnpneke | Conepxanue P 124 pesy 1
Ne JUCHUILINHE (MOAYII0), COOTHECEHHBIX C MHIUKATOPaMU
KOMIIET | KOMIICTECHIHH .
n/n JIOCTH>KEHUS] KOMITeTeHLIUH
eHIuu | (WJIH ee 4acTH)
3HATh YMETh BJIAJIETh
-3Haem -ymeem -61a0eem
MaTeMaTHYECKyI0 | COCTaBUTh 3HaHUSMH 0
MO/IEITb (GYHKIMOHATBHY | CHCTEMaxX MpsSMOTO
ACHHXPOHHOTO 10 CXEMY CHCTEMBI | YIIpaBJICHUS
AIIEKTPONPUBO/IA AIIEKTPONIPHUBO/IA | MOMEHTOM B
WIIK-1.13naet: | oy qacrornom | ¢ YaCTOTHBIM | JaTYUKOBBIX u
CTPYKTYpPY
. | ynpaBieHuu B | ylipaBlieHUeM B | 0€37JaTYMKOBBIX
NIIK- IIPOEKTUPYEMOU
1 11 CHCTEMBI C koopanHaTax X-Y. | 3aBUCHMOCTH OT | CTPYKTYpax
yaeToM TpeOoBaHUI Y4aCTOTHOTO
COBPEMEHHOTO nokasaresneu yIIpaBIICHUSL.
YPOBHSI TEXHUKH Ka4ecTB
TMHAMAYECKHUX CH
CTaTUYECKUX
XapaKTepUCTHK;
- WIIK-1.2 -3Haem  0a30BBIC | -yMeem BBIOPATh | _guadeem
NIIK- ' . .
2. 1.2 VYmeer: CUCTCMBI HEOOXOTUMBIN METOJaMHu pacyera
' IIPOU3BOIUTh yIpaBJICHUS npeoOpasoBarens | PETYIATOPOB




BEIOOD MOMEHTOM U | 9aCTOTHI IIPH KOOpJUHAT B
000py10BaHU CKOPOCTBIO o | MOJEPHU3ALUU CUCTEMC
NPOEKTHPYEMOH | oy sekTponpuBosa | BEKTOPHOTO
CUCTEMBI yIpaBiIeHUSI.
BEKTOPHOT'O MTOCTOSIHHOTO
yIpaBiIeHUsS TOKa Ha CUCTEMY
anektpornpuBogamu | [TH-AJ]
MEPEeMEHHOTO TOKa | (KypcoBOit
IIPOEKT).
-3Haem OCHOBHbBIE
-ymeem
WUTK-1.3 tpedoBanuss [OCT | V.
Vmeer: IIPH COCTABJICHUH E‘(’)j;?;“:;m
paspabateiBaTh | oT4éTOB 10 HUP n yro
3 WITK- MOSICHUTEIIbH & Aty 1P
: 13 - YII{(; IMOATOTOBKE OTYETA NPOEKTHPOBAHHH
Y [0 pCajn3alnunn U MOJEPHHU3ALNH
pa3HBIX H3Tamax
KYpPCOBOTO CUCTEMBI
MIPOEKTUPOBAHU )
g MIPOCKTA; AIIEKTPONPUBO/IA;
[lepeueHs TIIaHUPYEMBIX PE3YyIbTATOB O0YUEHHUS IO
Nunekc Conepxanue p Py pe3y i
Ne JUCLUILIMHE (MOAYII0), COOTHECEHHBIX C MHIUKATOPaMU
KOMIIET | KOMIIETCHIINH .
n/m JIOCTHIKEHUS] KOMITIETEHIIU N
eHIMK | (WIM ee 4acTu)
3HATh yYMETh BIIAJIETh
UIIK-2.1 3naer:
CHO0COObI
OIIPCACIICHUA -3Haem OTIINYHE | “yMeem
rapamMeTpoB cuctem FOC u | paccumrarh
CUCTEMBI DTC npu napameTpsl
aBJICHUS CUCTEMBI
unk- | Y"P ’ YaCTOTHOM
1 21 HE00X0TUMBbIE yIpaBlIeHUs MpH
. ISt yIpaBlIeHUU TpSMOM
obecrieyeHus BIIEKTPOIPHUBOAAMU | yIIpaBICHUN
3aJJaHHOTO ; MOMEHTOM  A/]
KauecTBa (FOCQ).
XapaKTePUCTHK
-3Haem aaTOPUTMBI
UIIK-2.2 pabOThI CUCTEMBI
Ymeer: YIIPaBJICHUS Ha
COCTaBUTH
OCHOBC MOJZIETIH -gl1a0eem HaBBIKAMU
aIroprT™ 00001IEHHOM KOOPJMHATHBIX
2 MIIK- padore! i I egg A30BaHUM
© |29 CHCTEMBI ¢ | PMEKTPUIECKOH p é’
yueTom MAITHHEL B (mpeobpazoBaHus
ITapka u Kinapk).
3aJIaHHBIX KoopauHatax X-Y
Gynkumii u | s Al u D-Q ms
XapaKTepUCTHK | CJ],




-3Haem O -ymeem
UIIK-2.3 IIEPCHIEKTUBHOCTH | 06OCHOBATh U
Braneer UCITIOJIb30BAHUSI BBIOPATH
METOJIaMU
a CUCTEM npeoOpaszoBares
aHaian3a
HIIK- BEKTOPHOTO b YACTOTHI ISt
3. 23 XapaKTePUCTHK
. CHCTEMbI i | 9aCTOTHOrO KOHKPETHOT'O
OLICHUBAET YIIpaBJICHUA O6H_[CHpOMBII_HJ'I
BO3MOKHOCTh AIIEKTPONPUBOJAMH | EHHOTO
YAy4qIICHUA UX | repeMEHHOro TOKA; | MEXaHU3Ma.
rnapameTpoB
3. IMacnopt ¢oHIa OLIEHOYHBIX CPEICTB MO TUCHHUILINHE
OneHoYHbBIE
Nunexc Texnonorn
KonTponupyemsie CpeaCcTBa
Ne KOHTPOJINPYEMO s1 OLEHKHU
MOTYJIH/pa3IeIbl/ TEMBI . Ne
n/m 1 KOMIIETCHIIMM | HAaUMEHOB (croco6
JUCIUILTAHBI . 3a/laHu
(wnu e€ yacTh) aHue M KOHTPOJIS)
Pasnen 1. 3axon M.I1.Kocrtenko.
bazoBbie BEKTODBI.
@yHKIMOHAIbHAS cxema
ACUHXPOHHOTO  AJICKTPOIPUBOJA
co CKaJIIPHBIM YaCTOTHBIM
YIIPABICHUEM. Tumnossie
CTPYKTYPBl CHUCTEM 3aMKHYTOIO
CKaJIIPHOTO YaCTOTHOTO
VOPABJICHUS: C KOMIEHCauuen
CKOJIbXKEHUS, oA KAHUS
MTOCTOSTHCTBA MOTOKOCIETIIEHHH. B
OIPOCHI
WIK-1.1 P
1 K 9K3aMEeH
Pazgen 2. Cucrembl BEKTOPHOTO
3K3aMEHY
yIpaBICHUS ACMHXPOHHBIM
JBUTATEIEM C TOAJEpKaHUEM
MOCTOSTHCTBA ~ MOTOKOCIHEIIIICHUS
potopa, cTaropa.
QyHKIIMOHATbHAS cxema
ACUHXPOHHOTO 3JIEKTPONPUBOJIA C
BEKTOPHBIM  yMpaBlieHHEM 0e3
JaT4lMKa CKOpocTH. BapuaHTtsl
MOCTPOEHUSI  CUCTEM  MPSIMOTO
YIPABJIECHUS] MOMEHTOM.
Pazgen 1. Cucrtemsl ckansipHOTO
4acTOTHOTO yIpaBJICHUS Bompocsr
2 NIIK-1.2 K 9K3aMeH
ACMHXPOHHBIM JIBUTATEJIEM.
i JK3aMEHY
Pacuér ananorosoro u u¢ppoBoro




perynaTropa CKOpPOCTH B CHCTEME
KOMIIEHCAIIUH CKOJIbKCHHUS.

[Ipeo6paszoBarenu Y4acTOTHI.
MoaepHusanus 3JIEKTPOIPUBOIOB
IIOCTOSAHHOI'O TOKa C
MpUMEHEHHEeM mpeobpa3oBareneit
Y4acTOTBHI.

Paznen 2. Cucrtembl BEKTOPHOTO
YIIpaBJICHUS ACUHXPOHHBIM
JABUTIaTCICM C MoAACPIKAHUCM
MOCTOSTHCTBA ~ ITOTOKOCIICTUICHUSI
poropa. TumoBble  CTPYKTYpHI

0€e3/1aTYNKOBBIX cucTeM
BEKTOPHOTO yIpaBJICHUSL.
Cucremsl YIPABIICHUS
ANEKTPONPUBOJAMH,

AJIbTCPHATUBHLIC KIIaCCHYCCKHM
IIpUHIHUIIAM.

Pasznen 3. JluneapuzoBaHHas
CTpYKTypHasi ~ cxema  KaHaja
pEryIMpOBaHUs MOTOKOCLIETIIICHUS
poTOpa aCHHXPOHHOTO JIBUraTesl.
O/NHOKOHTYpHas CcXeMa KaHaja
peryaupoBaHus OTOKOCHETICHHS

poropa JIBUTATEIs.
AHaIUTUYECKUI pacder
PETYJISITOPOB KaHaJla
peryaupoBaHus CKOpPOCTH
JIBUTaTeJIs.

Paznen 1. Cucremsl CKalsipHOTO

YaCTOTHOTO yIIpaBICHUS
ACHHXPOHHBIM JIBUTATEJIEM.
D yHKIIMOHATIBHAS cxema
ACHMHXPOHHOI'O  3JIEKTPONPHUBOAA
co CKAJISIPHBIM YaCTOTHBIM
YIIPABICHUEM. Pacuér

aHaAJIOrOBOTO " uuppoBoro
pEryasTopa CKOPOCTH CKOPOCTH B

cucTemMe KOMIICHCAIIH
CKOJIb>KEHUSI.
[IpeobpazoBarenu YaCTOTHI.

MopepHu3alys 3JIeKTPOIPUBOIOB

UIIK-1.3

3amanue
Ha
KypCOBOE
MIPOEKTHUP
OoBaHHE

Kypcosoii
IIPOEKT




MOCTOSIHHOTO TOKa c
MpUMEHEHHEeM Tmpeobdpa3oBaTerneit
YaCTOTHI.

Paznen 2. Cucrtembl BEKTOPHOTO
YIIpaBJICHUS ACUHXPOHHBIM
JABUTIaTCICM C MoAACPIKAHUCM
IOCTOSHCTBA ~ ITOTOKOCIICTLICHUS
poTopa.

Pasznen 3. JluneapuzoBaHHas
CTPYKTypHass ~ CXeMa  KaHaja
peryJIupoBaHus MOTOKOCIETICHUS
pOTOpa aCUHXPOHHOTO JIBUTATEJIS.
AHaJIUTUYECKUI pacyer
PETYIATOPOB KaHaja
peryJupoBaHusl IOTOKOCUEIUIEHUS
Y CKOPOCTH JIBUTATEIIs.

Paznen 1. Cucremsl
CKaJISIPHOTO 4acTOTHOTO
YIIPaBICHUS ACMHXPOHHBIM
JBUTATEJIEM. 3aKoH
M.I1.KocreHko. AnroputM
0€3/1aTYNKOBOTO CKaJISIPHOTO
4acTOTHOTO yIIpaBJICHUS
3IIEKTPOIIPUBOIOM. Tumnossie

CTPYKTYPbl CHCTEM 3aMKHYTOIO
CKQJISIPHOTO YaCTOTHOT'O
YOPaBICHUS: € KOMIIEHCALIUEN
CKOJIb)KeHHUs. PacuéT aHajIoroBoro
u 1 poBoOro peryiaropa
CKOpPOCTHU B CUCTEME KOMIIEHCALIUU
CKOJIL)KCHUS.

Pasnen 3. OpgHOKOHTYypHas cxema
KaHaja pEryJINPOBAHHUS
MOTOKOCLEIUIEHUS poTtopa
nBurarens. JIByXKOHTypHas cxema
KaHasa perynupoBaHus
MOTOKOCLIEIUIEHUS poTtopa
JBUTATEJIS.

JIByKpaTHOMHTETpUPYIOIIast
CcXeMa KaHalla PEryJIMpPOBAHUS

UIIK-2.1

Bormpocsr
K
JK3aMEHY

OK3aMeH,
JlabGoparop
HBIC
paboThI




IIOTOKOCLEIIEHUS poropa

ACUHXPOHHOI'O JABUTATCIIA.
AHaIUTUYECKUI pacuer
peryssiTopoB KaHaja
pEryJIupoBaHUs CKOPOCTH
JIBUTATEJIS.

OaHOKpaTHOMHTErPUPYIOLIAS
JBYXKOHTypHasi CXeMmMa KaHala
peryaupoBaHus 4aCTOTHI
BpalleHUsl pOTOpa  JBUraTels.
JIByKpaTHOMHTETpUPYIOIIast
JBYXKOHTYpHasi CXeMma KaHaja
pEryJINpOBaHHUS 4acTOTBI
BpaLEHUs POTOPA IBUTATEIIS.

Paznen 2. CucreMsl
BEKTOPHOI'O YIPABIICHUS
ACHMHXPOHHBIM  JIBUTATEIEM  C
MoJJIepKaHUEM IMOCTOSIHCTBA
IMOTOKOCILICIIJICHHS poTopa,
cTaTopa. Anroputm
0e31aTYNKOBOTO BEKTOPHOT'O
YOPaBICHUS  DJIEKTPOMPHUBOIOM.
Tunoseie CTPYKTYPBI
0e31aTYMKOBBIX CHCTEM
BEKTOPHOI'O ymnpaBieHus. biok-
CcXeMa CHCTEMBI aBTOMAaTHUECKOTO
peryjanupoBaHus
AJIEKTPONPUBOJIOM  TIEPEMEHHOTO
TOKa C Pa3pbIBHBIM YIIPaBICHUEM.
Tabmuunelii  crmoco®  BeIOOpa
PaCIOJIOKEHUS PE3YTbTUPYIOIIETO
BEKTOpa HaIpsHKEHUS B
HEIIOABH>KHOM KOOPAMHATHOMU
IUIOCKOCTH. Bapuantst
MOCTPOEHUSI  CUCTEM  MPSIMOTO
YIPABICHUS] MOMEHTOM.

NIIK- 2.2

Bormpocsr
K
JK3aMEHY

OK3aMeH,
yIpaXHEeHH
A

Paznen 1. Cucremsbl
CKaJIIPHOTO YacTOTHOI'O
yIpaBiIeHUS ACUHXPOHHBIM
JIBUTATEJIEM. 3akoH
M.I1.KocTenko. bazoBrie
BEKTOPHI. OyHKITMOHATBHAS
cxeMa ACUHXPOHHOTO

NIIK-2.3

Bormpocsr
K
JK3aMEHY

OK3aMeH,
Jlaboparop
HBIE
paboThI




QJICKTpONIpHUBOAa CO CKaJIAPHBIM
YaCTOTHBIM YIIpaBJICHUCM.

Paznen 3. JluneapuszoBaHHas
CTPYKTYpHast cxema KaHana
peryaupoBaHus MOTOKOCUEIIIICHUS
pOTOpa aCUHXPOHHOTO JIBUTATEIIs.

AHaIUTUYECKUI pacuer
PEryIATOPOB KaHaja
pEryJIupoBaHUs CKOpPOCTH
JIBUTATEJIS.

OHOKpaTHOUHTET pUPYIOLLIAs
JNBYXKOHTYpHasi Ccxema KaHaja
peryJupoBaHus YaCTOTHI
BpalIEHUsl pOTOpa IBUTATEIIS.

4, OIIeHO‘IHI)Ie cpeacrea A TEKYIIEro KOHTPOJIA H l'lpOMe)KyTO‘IHOﬁ

aTTecTallii, KOHTPOJISI CAMOCTOSATEILHOM PadoThl 00y4al0LIUXCH
(6K0Uas dK3aMEHAYUOHHBIE 8ONPOCHL, BONPOCHL K 3auemy, 3a0ayu (3a0anus), mecmol u opyaue

6UO0bl KOHMpPOJIAl, URMEPAKMUBHbLE 3AHAMUS, OCYUiecmeisiemble 6 npoyecce U3y4eHusl Oucuunﬂqul
(mooyns)). Hymepayus oyeHOUHbIX cCpedCcms 6He 3a8UCUMOCTNU OM UX 8UOA — CKBO3HASL.

4.1. Tectbl (TecTOBBIE 3aaHUsI) JJIS TEKYIIEro KOHTPOJIS W KOHTPOJIS
CAMOCTOAITEIbHOI Pad0THI 00y4arOIIUXCS

Tectsl (TecTOBbIe 3amaHus) I TEKYIIETO KOHTPOJS H  KOHTPOJIS
CaMOCTOATENbHOM PabOThI 00YYAIOIINXCS PACIIONOKEHBI HA CaliTe TUCTAHIIMOHHOTO
ooyuenuss IlckoB['Y  do3.pskgu.ru B gucnurmumae «CHCTEMBI YIpPaBICHUS
AIEKTPONPUBOJOB MEPEMEHHOTO TOKA C YACTOTHBIM YIIPABICHUEM))

https://do3.pskqgu.ru/course/view.php?id=3181

https://do3.pskgu.ru/course/view.php?id=6257

Kpurtepuu u mikaaa oueHKu:
- KpUTEPUU OIICHUBAHUS — IPaBUJIbHBIE OTBETHI HA TOCTABJICHHBIE BOMPOCHI;
- IOKa3aTeNb OLICHUBAHMS — MPOLEHT BEPHBIX OTBETOB HA BOMPOCHI;
- [IKaJia OLICHUBAaHMUS (OLICHKA) — BBIAEICHO 4 YPOBHS OIIEHUBAHUSI KOMIIETEHIINMN:
BbICOKHH (0T IMYHO) — GoJiee 80% IMpaBHIIBHBIX OTBETOB;
A0CTATOYHBIN (X0pomo) — ot 60 10 80 % MpaBUIBLHBIX OTBETOB;
MOpPOoroBolii (yaoBjerBoputeabHo) — oT 50 10 60% mnpaBUIBHBIX OTBETOB;
KPUTHYECKUI (Heya0BJIeTBOPUTEIbHO) — MeHee 50% MpaBUIbHBIX OTBETOB.

4.2. KommJiekT 3aaa4 (3aaHuii) JJis TeKyllero KOHTPOJIA U KOHTPOJIsI
CaAMOCTOSITEIbHOM PadoThI 00y4AKOIUXCH
KoHTponbHbIX 331aHMi U pacueTHO-TpaduUecKX padboT yuyeOHBIM IMIaHOM


https://do3.pskgu.ru/course/view.php?id=3181
https://do3.pskgu.ru/course/view.php?id=6257

HE IPEyCMOTPEHO.
4.3. Bompochl s TeKymlero KOHTPOJISI TMPH  BbINOJHEHUU
JIa00paTOpPHBIX padoT, NPAKTUKYMOB

1. W3oOpasure rpaduku H3MEHEHHUS MOMEHTa U CKOPOCTH B CHCTEME IOAYUHEHHOTO
PEryJIMpoBaHUs C TOKOOIPAHUUYCHHUEM.

2. Hapucyiite 0000IIEHHYIO CTPYKTYPHYIO CXEMYy Pa30MKHYTOW CHCTEMBI 3JIEKTPOIPHUBOJA C
3aJJaHUEM Ha CKOpPOCTbh HJCATLHOTO XOJIOCTOIO XO0/Ja M BO3MOXHOCTHIO CHUMATh CHUTHAJbI
IIPONOPLUOHAIIEHBIE MOMEHTY, YIJIOBOM CKOPOCTHU U MOJIOXKEHHUS.

3. IIpencraBbre nudposyro mozaens [1M- perynaropa.

4. Ipencrasbre 1 poByio Moaensb [1]] - perymstopa.

5. [IpeacraswTe udponyro moaens [TU/[-perymnstopa.

6. 3anumuTe KOOpAMHATHBIE MPEOOpPAa30BaHMS CTATOPHBIX IEPEMEHHBIX KOOPIUHAT
3IEKTPONpPUBOJA OT TpEXPa3Hoil K NBYX(Pa3HOI cucTEME KOOPIMHAT EPEMEHHOTO TOKA.

7. 3anummTe KOOpAWHATHBIE MPe0Opa30BaHus OT JBYX(a3HOM cHCTEME KOOPIMHAT IEPEMEHHOTO
TOKa K Bpatnatoiieiics cucreme koopaunar U, V u oOpaTHO.

8. Hanmmmre ypaBHEHUS /ISl TOTOKOCIICIUICHUH cTaTopa U poTopa B cucreMe koopauHar U, V.
9. IlpeacraBpTe u3BecTHbIe BaMm ypaBHEHUsS 711 BBIYMCIEHHUS SJEKTPOMAarHUTHOTO MOMEHTa
ACMHXPOHHOI'O D3JIEKTPOJBUTAaTENsl HAa OCHOBE YPAaBHEHMH 3JIEKTPOMarHUTHOTO MOMEHTa
00001IEHHON MAITUHEL.

10. Hapucyiite T- 00pa3Hyro cxemMy 3aMeIIeHUS] aCHHXPOHHOW MaITUHBI.

11. IlpeacraBbTe U3BecTHYI0 Bam MeToIMKy pacueTa 0a30BbIX MApaMETPOB CXEMbI 3aMELICHHUSI.
12. Meroauka pacueta MexaHH4YecKux Xapakrepuctuk B cucteme I[IU-AJl co ckanspHoit
CHCTEMOM YIpaBJeHHs Ha OCHOBE CIIPAaBOYHBIX JaHHBIX a0COIIOTHBIX apameTpoB A/l cepun 4 A.
13. Hapucyiite 4eThIpeXKOHTYPHYIO CTPYKTYPHYIO CXEMY BEKTOPHOT'O YACTOTHOT'O YIPABJIEHUS C
OpHEHTallMel Ha MOJIepXKaHHue MOCTOSHCTBAa moTokocuerienus poropa (FOC-field oriented
control).

14. PaccuuraiiTe mapaMeTpbl peryiasTopa MOTOKOCLEIUIEHUS pOTOpa B OAHOKOHTYPHOU cXxeme
KaHaJja peryJIMpoBaHus MOTOKOCLEIIJICHHUS] pOTOpa JBUTATEIS.

15. KakoBa mnocienoBaTeIbHOCTh pacyera peryiasTopoB B JIBYXKOHTYpPHOW cCXeMme KaHaia
peryiIMpoBaHus OTOKOCLETIJICHUS! pOTOpa JBUTaTEs.

16. HapucyiiTe TByXKOHTYPHYIO CUCTEMY PETYJIMPOBAaHUs TOKa U MOMEHTA B BEKTOPHOI cucteme
peryinupoBaHusl.

17. IlpencraBbTe BUJ MEXAHUYECKUX XApaKTEPUCTHK B CHUCTEME BEKTOPHOI'O YIPABJIECHUS C
OTrpaHMYEHUEM KOOPAMHAT 3JIEKTPOIIPUBO/IA.

18. AHanmuTHUYECKHUI pacyeT peryasTOpoB KaHalla peryJipOBaHUs CKOPOCTH JIBUTATEIIS.

19. Onpenenure MopAnOK acTaTu3Ma MO YIPABISIONIEMY W BO3MYIIAKOIIEMY BO3JCHCTBUIO B
OJTHOKPAaTHO MHTETPUPYIOLIEH U IBYKPAaTHO MHTETPUPYIOIIAsl CHCTEME PETyIUPOBaHHS YaCTOTHI
BpallleHUs1 pOTOpa JABUTaTENs.

20. Kakue THUIIBI pEeryisiTOpOB MCIOJB3YIOTCA B CHCTEME PEJIEHHOrO YNpaBJIEHUS MO METOIY
IPSIMOTO YIIPABJICHUS MOMEHTOM?

21. Uznoxute ocHoBHbie ocobenHoctu DTC (Direct torque control) wactoTHOrO ynpaBieHHUs
ACHHXPOHHBIM 3JIEKTPOIIPHBOIOM.

22. Kakast cTpyKTypa 4acTOTHOTO yrnpasienus npeanourutensiee DTC wim FOC?

4.4. Pedepat 1J151 KOHTPOJISA CAMOCTOATEIbHOH Pa00THI 00yYAOIINXCS
Pedeparos o nucnuriimHe HE TIPETYCMOTPEHO.

4.5. Jcce AJ1s1 KOHTPOJIS CAMOCTOSATEIbHOM padoThl 00y4arOIIUXCs

Dcce Mo AUCLIMIUIMHE HE TPEYyCMOTPEHO

4.6. Bonnpochl K 3K3aMeHy



DK3aMEHAlMOHHBIE BOMPOCHI N0 Kypcy «CHCTEMBI yNpaBIIEHUs 3JIEKTPOIPUBOIOB
IIEPEMEHHOI0 TOKA ¢ YaCTOTHBIM YIPABICHUEM»

1. Cucrembl ynpaBleHUsS ACHHXPOHHBIX JJIEKTporpuBoaoB. Kiaccudukanus
Croco00B perynupoBaHusi ckopoctu A/l

2. YmpasisieMble IpeoOpa3oBaTesn ISl YIIPaBICHUsI CKOPOCThIO U MOMEeHTOM A/l
Knaccuduxkanus, cocraB, CTpyKTYpHbBIE CXEMBI.

3. Meroauka pacyeta mapaMeTpOB CXEMbl 3aMEIICHUS W HSKBUBAJCHTHBIX
NOCTOSIHHBIX BpPEMEHM cTatopa u potopa s A/l cepuu 4A.

4. OnpeneneHue mnapaMeTpoB cuctembl yrpabienus [ITY-AJl mo kaTanokHbIM

JAHHBIM.

YerporictBa msrkoro mycka AJl (TPH-A).

CrpykTypHas cxema JuHeapuzoBaHHou cuctemsl TPH-A/L

7. Ilpeobpa3oBarenu yactoThl. Knaccudukamus. @opmbl 1 3HAYEHHSI BBIXOJHBIX

Hanpspkenuit [TY-A ] npu paznuunbix cnocobax ILIWM - mogynsimm.

Ckansiproe ynpasinenue A/l. 3akon M.I1.KocTenko.

9. Pacuer MexaHWYECKHX U DJJICKTPOMEXAaHUYECKUX XapakTepuctuk AJl mpu
CKaJIIPHOM YaCTOTHOM YIIPABJICHUH.

10.Pa3oMKHYTBIE CHCTEMBI CKaJsipHOro 4dactoTHoro ympasieHuss AJl. IR-
KOMITCHCAIIHSL.

11.JIuneapu3oBaHHast CTpyKTypHas cxema cuctemsl [TY-AJl ¢ naTyrkom CKOpOCTH.
CuHTE3 perysaropa CKOpOCTH.

12.3aMKHYTBIE CUCTEMBI CKAJISIPHOTO YaCTOTHOTO YIIPAaBJICHUS MPH CTAOMIN3AINN
MTOTOKOCLETUICHHM.

13.3aMKHYTBIE CHCTEMBI CKATSIPHOTO YIPABJICHHS C KOMIIEHCAITEH CKOJIBKECHHUS.

14.BexTopHoe ynpasienusi. OCHOBHbIE IPUHIIMIIBI U 000CHOBaHUE HEOOXOAUMOCTH
PUMEHEHUS.

15.Marematnueckoe ommcanue AJl B €CTECTBEHHBIX KOOpJIWHATAX M
HKBUBAJICHTHAs ABYX(}a3Hasi MOJIEIIb.

16.®Da3Hbie TpeoOdpa3zoBaHusi KOOPAUHAT B CUCTEMAaX BEKTOPHOTO YIPABIICHUS.

17.Matematuyeckas mojenb AJl. YpaBHEHUS 2IEKTPOMAarHuTHOTO MoMeHTa AJl.

18.Bexropuas MM mpu ympaBiaeHMH aCUHXPOHHBIMU JBUTATENsIMU. ba3oBbie
BEKTOPBI ITpHU yrnpasiaeHuu AJl.

19.BexTopHoe ympapienue AJl ¢ opueHTanued Mo MOTOKOCIHEIJICHUIO pOTOpa
(«TpaHCBEKTOP»).

20.CpaBHenue ctpykrypsl AT w AJl npu BEKTOPHOM YNpPaBIECHUU TIO
MOTOKOCLIETUIEHUIO POTOpA.

21. OyHKIMOHATBHAS CXEMa CHCTEMBI BEKTOPHOIO YIPAaBJICHUS M aJITOPUTMBI,
peann3yemMble MUKPOIIPOIIECCOPHON CUCTEMOW YIIPABJICHHUS.

22.BekropHoe ynpasinenue A/l 6e3 gaTurka nojgoKeHust U CKOPOCTH.

23.ANrOpuUTMBI BBIYMCIEHUS CKOPOCTH M MOTOKOCIEIUIEHUS TpU KOCBEHHOM
0e31aTYNKOBOM yrpaBiaeHuu A/Jl.

24.CuHTe3 peryisiTOpoB TOKOB B CHCTEME BEKTOPHOTO yIIPABICHHUSL.

25.CuHTe3  perymsaropa  IMOTOKOCLEIUIGHHS B CHCTEME  MOJYMHEHHOTO
PEryIUpPOBAHHUS.

o vl

©



26.CuHTE3 peryasiToOpoB 3JEKTPOMAarHUTHOTO MOMEHTa M CKOPOCTH B CHUCTEME
MOJYMHEHHOTO PETYJIMPOBAHUS [IPU BEKTOPHOM YIIPaBJICHUHU.

27 Ilpssmoe BekTopHOe yrpaieHne MoMeHToM (DTC). OcobeHHocTu cTpareruu
yIpaBJICHHUS.

28.Marematnueckas mogeib AJl B cucteme DTC.

29.0pranuzanysi BbIYHUCIEHUS MOTOKOCIEIUICHUSI, HOMEpa CeKTopa rojorpada
HaIpsHKEHUST CTaTopa, AJIEKTPOMAarHUTHOTO MOMEHTa UM CKOPOCTH B CHUCTEME
DTC.

30.®dynknmnonanpHas cxema cucreMbl DTC — ynipaBnenus. Tabauma onTuManbHOTO
MIEPEKITIOYEHUST BEKTOPOB.

Bonpocwi  osx3amenayuonnoco  bunema  O0ndCHbL  0obecneyumsv  NPOBEPKY  YPOBHs
chopmuposannocmu  He0OXOOUMBIX — KOMHEMEHYUll, — COOMHECEHHbIX ¢  UHOUKAMOpaAMu
Gopmuposanun KomMnemenyuil: «3Hamby», KYMembvy, «61a0enbdy.

Ilepeuenv 6onpocos hopmupyemcsi omoenbHo 015 KarcOo KOMNEemeHyuu.

IIK - 1 CnocoOeH pa3paldaTbiBaTh TEXHUYECKHE PELICHUS IPU MPOCKTUPOBAHUM U
MOJICPHHU3AIIMN CHUCTEM DIJIEKTPONPUBOAA ¥ ABTOMATH3UPOBAHHBIX CHCTEM
yIpPaBICHUST TEXHOJOTUYECKUMHU MPOIECCAMH, PYKOBOAHWTH BHEIPEHHEM HOBBIX
peIIeHru B TEXHOJOTUYECKUE MPOIIECCHI

IIK-2- CnocobeHn ob6ecrnieunBaTh HEOOXOAMMBIE MapaMeTpPhl TEXHOJOTUYECKUX
IPOLECCOB CPEACTBAMM  BJIEKTPONPHUBOJA M aBTOMATU3UPOBAHHBIX CHUCTEM
yIPaBICHUS TEXHOJOTHUECKUMH MPOLIECCAMU MO PA3IMUYHbIM METOJAUKAM.

Nunexc

Ne zamanus dopmyIHpoBKa BoIIpoca
KOMIICTCHIIM A PMYJTHP p

-3Haem MaTEMaTUYECKYIO MOJIEIIb ACUHXPOHHOTO
AJIEKTPONPUBO/IA TIPU YACTOTHOM YIIPABJICHUU B KOOpAMHATaX
X-Y, ymeem coCTaBUTh (PYHKIIMOHAIIBHYIO CXE€MY CHUCTEMBI
AJIEKTPONPUBO/IA C YACTOTHBIM YIIPABIECHUEM B 3aBUCUMOCTU OT
TpeOOBaHMI  MOKa3aTejlell  KayecTB  JUHAMHUYECKUX  H
CTaTMUYECKUX XAPAKTEPHUCTUK; 61adeem 3HAHUSAMU O CUCTEMax
OpSIMOTO  YOPABJIEHUS MOMEHTOM B  JaTYMKOBBIX U
0€3/1aTYMKOBBIX CTPYKTYpPax YaCTOTHOTO YIPABIICHHS.

WIK- 1.1 1.Vnpasnsiemble npeoOpa3zoBatesin ISl YIpaBICHUS
ckopocteto U MomeHToM AJl. Kiaccuduxanus,
COCTaB, CTPYKTYPHBIE CXEMBI.

2. Ckansipuoe ynpasnenue AJl. 3akon M.I1.Kocrenko.
3. Pacuer MexaHWYeCKHMX M DJIEKTPOMEXAHHUYECKHUX
xapaktepuctTuk AJ[ Tpu CKaJISIpHOM YaCTOTHOM
yIPaBJICHUH.

4. Pa3oMKHyTbhIE CHCTEMBI CKAJISIPHOTO YaCTOTHOIO
ynpasienus AJl. IR- komneHncanus.

5. 3aMKHYTBIE CHUCTEMBI CKaJsPHOIO YIPABIEHUS C
KOMIIEHCAIIMEN CKOJIbKEHUS.




6. BexTtopHoe ymnpapneHus. OCHOBHbIE MPUHIIMIBI U
000CcHOBaHUE HEOOXOIUMOCTH TPUMEHEHUS.

7. Marematuueckoe omucanue AJl B eCTECTBEHHBIX
KOOpJIMHATAX U SKBUBAJICHTHAs JBYX(a3Has MOJEINb.
8. @yHKIMOHAJIbHAsI CXEMa CHUCTEMbl BEKTOPHOIO
yIpaBJICHUS u AITOPUTMBI, peanu3yembie
MUKPOITPOLIECCOPHONU CUCTEMOM yIPaBIICHU.

9. Bekrtopunoe ympaBneanme AJl 0e3 maTumka
TMIOJIOKEHUS U CKOPOCTH.

10. TIpsmMoe BEKTOpPHOE YIPABJICHHE MOMEHTOM
(DTC). Oco6eHHOCTH CTPATETUH YIIPABIICHHSL.

NIIK- 1.2

-3Haem 0a30BbI€ CUCTEMBbI YIPABIECHUS MOMEHTOM U CKOPOCTbIO
[0 MPUHIUIY BEKTOPHOI'O YIpPaBICHHUS DJIEKTPOIPHUBOIAMU
MEPEeMEHHOTO  TOKa, yMeem  BbIOpaTh  HEOOXOIUMBIN
npeodpas3oBarenb Y4aCTOThI pu MOJIEPHU3ALUN
3JIEKTPONPUBOJIA TOCTOSIHHOIO TOKa Ha cucremy [IU-AJ]
(KypcoBOIi IPOEKT), 81adeem METOJAMH pacuéra peryiasiTopoB
KOOpAuHAT B CUCTCMEC BCKTOPHOI'O YIIPAaBJICHUA.

1. OnpeneneHue MmapaMeTpoB CHUCTEMBI YIpaBICHUS
ITY-A/] 110 KaTajno>XHbIM JAHHBIM.

2. llpeobpazoBatenmu uactoTel. Kiaccuduxarms.
@opMmbl U 3HAYEHUS BBIXOAHBIX HarnpspkeHuit [14-AJ]
npu pazinyHeix cnocobax UM - mogynauuu.

3. Pacdyer MexaHMUYECKHX M IIEKTPOMEXaHUYECKUX
xapaktepuctuk AJl npu CKaaipHOM YaCTOTHOM
YIPaBIICHUH.

4. BektopHoe ynpaBieHue. OCHOBHbIC MPUHIIUAMBI U
000CHOBaHNE HEOOXOAMMOCTH PUMEHEHUSI.

5. Bektopnoe ympasnenue AJl ¢ opueHTanuen Mo
HOTOKOCIETIEHUI0 poTopa («TpaHCcBEeKTOPY).

6. Cpasuenue crpykrypsl AIIT u Al mpu BekToOpHOM
YIPaBJIEHUH T10 TOTOKOCUEIUIEHUIO POTOPA.

/. DyHKIMOHANbHAsg CXEMa CHUCTEMbl BEKTOPHOTO
yIpPaBJICHUS u AITOPUTMBI, peanu3yembie
MUKPOIPOLIECCOPHON CUCTEMOM yTIpaBIICHUS.

8. CuHre3 peryiasiTopoB TOKOB B CUCTEME BEKTOPHOIO
yIPaBIICHHUS.

9. Cunre3 perynaropa NOTOKOCUEIJICHUS B CUCTEME
HOIYMHEHHOTO PEryJINPOBAHUS.

10. CuHTe3 peryasaropoB  AJIEKTPOMATrHUTHOTO
MOMEHTa M CKOPOCTH B CHCTEME IOJYMHEHHOTO
PEryJIMpOBaHMs IPY BEKTOPHOM YIIPABJICHUU.

MIIK- 1.3

-3naem ocHoBHBIe TpeboBanuss ['OCT mpu cocraBieHun
otu€toB nmo HHMP wu moaroroBke otu€ra mo peajir3anuu




KypCOBOIO MPOEKTa, yMeem COCTaBUTh IMOSICHUTEIbHYIO
3alIMCKy MPU MPOECKTUPOBAHWHU WU MOJCPHHU3ALUH CHUCTEMBI
3JIEKTPOIIPUBOJA.

1. YnpaBnsemble npeoOpa3oBaTesd IJsi yInpaBieHUs
ckopoctbio U MomeHToM AJl. Kiaccuduxanus,
COCTaB, CTPYKTYPHBIE CXEMBI.

2. Meroauka pacyera mapaMeTpoB CXEMbI 3aMEIICHUS
U SKBUBAJICHTHBIX TOCTOSIHHBIX BPEMEHHU CTaTtopa U
potopa jisi Al cepum 4A.

3. OmpeneneHre MmapamMeTpPOB CUCTEMBI YIIPABJICHUS
ITY-A/] 110 KaTajno>XHbIM JAHHBIM.

4. TlpeobpazoBarenu 4yacTtoThl. Kiaccudukanms.
@opMmbl U 3HAYEHUSI BBIXOAHBIX HampsbkeHuit [T4-AJ]
npu paznuuHbix crocobax [IINUM - mogynsammu.

5. Ckansiproe ynpasnenue AJl. 3akon M.I1.Koctenko.
6. Pacduer MeXaHMYECKHMX U DIIEKTPOMEXAHUYECKHX
xapakTepuctuk AJl npu CKaaipHOM YaCTOTHOM
YIPaBJIEHUU.

/. JluHeapu3oBaHHasl CTPYKTypHas CXeMa CHUCTEMBbI
IT4Y-AJl ¢ natunkoM ckopoctd. CHHTE3 peryisrtopa
CKOPOCTH.

8. Bekropnoe ympaBnenue AJ[ ¢ opueHTammeir mo
HOTOKOCIETIEHUI0 poTopa («TpaHCBEKTOPY).

9. ®yHKHMOHANBHAS CXEMa CHUCTEMbI BEKTOPHOTO
yIpaBJICHUS u aJTOPUTMBI, peann3yeMble
MHUKPOITPOLECCOPHON CUCTEMOM yIIPABIICHHUS.

UIIK- 2.1

snaem otiauuue cucreM FOC u DTC mnpu yacToTHOM
YIPaBICHUM  DJIEKTPONPUBOAAMHU,  yMeem  PaccuUUTaTh
IapaMeTpbl CUCTEMBI YIIPABJIEHUS IPHU IPSIMOM YIIPAaBJICHUU
momenTom A/l (FOC).

1. BektopHoe ynpasneHue. OCHOBHBIE NPUHIUIBI U
000CHOBaHUE HEOOXOIUMOCTU TPUMEHEHUS.

2. Maremarnueckoe omnucanue AJ[ B €CTECTBEHHBIX
KOOpJIMHATAX U SKBUBAJICHTHAs JBYX(a3Has MOJENb.
3. ®a3Hble npeoOdpa3oBaHUs KOOPAWHAT B CHUCTEMax
BEKTOPHOI'O YIIPABJICHUS.

4. Marematuueckas wmozenb A/l YpaBHeHus
ANEKTPOMArHUTHOTO MomMeHTa A/l.

5. Bexropnas HIVM npu ynpaBieHUr aCHHXPOHHBIMA
nBUraTessiMu. ba3oBbie BEKTOpBI pu ynpasieHun A/l




6. BekropHoe ympasieHue AJl ¢ opueHTtamuein mo
MOTOKOCLETIEHUI0 poTopa («TpaHCBEKTOP» ).
/.DOyHKIHUOHATBHAS CXEMa CHUCTEMbl BEKTOPHOIO
yOpPaBJICHUS U  AITOPUTMbBI, peaJu3yeMble MUK
POMPOIECCOPHON CUCTEMOM yIIpaBICHUSI.

8. CuHre3 peryisiTopoB TOKOB B CUCTEME BEKTOPHOTO
YIPABIICHHUS.

9. CuHTe3 perynsropa MOTOKOCIEIVIEHUSI B CHCTEME
MMOJYMHEHHOIO PETYJIUPOBAHHUS.

10. CunTe3  perymsiTopoB  3JIEKTPOMAarHUTHOTO
MOMEHTa M CKOPOCTH B CHCTEME IOJYMHEHHOTO
peryJMpOBaHUS TIPU BEKTOPHOM YIIPABIICHUH.

11. Tlpsmoe BEKTOpHOE YIPABJICHHE MOMEHTOM
(DTC). OcoOeHHOCTH CTpaTETUH YIIPABICHHS.

12 .Marematudeckast mojaenb AJl B cucteme DTC.

13. Opranuzanusi BBIYUCICHHUS TMOTOKOCIEIICHUS,
HOMEpa CeKTopa rojorpada HampsHKEHUS CTaTopa,
AJIEKTPOMATHUTHOTO MOMEHTA U CKOPOCTU B CHCTEME
DTC.

14, ®ynkumonaneHasg cxema cuctembl DTC -
ynpayieHus. Tabnuia onTUMaIbHOTO MEPEKIIOUEHHUS
BEKTOPOB.

NIIK- 2.2

-3Haem AJTOPUTMBI PaOOTBHl CHCTEMBbl YIPABICHHUsS Ha OCHOBE
MoJiesid 0000IIEHHON MEKTPUUECKON MAaIIMHBI B KOOPAMHATAX
XY mim A m D-Q nmna CJI, eradeem HaBbBIKaMu
KOOpJIMHATHBIX MpeoOpa3zoBaHuil (mpeoOpazoBanus [lapka u
Knapk).

1. BektopHoe ymnpaBieHue. OCHOBHbBIE NMPUHIUIIBI U
000cHOBaHUE HEOOXOIUMOCTH TPUMEHEHHUSI.

2. Maremarndeckoe omnucanue AJ[ B €CTECTBEHHBIX
KOOpJIMHATAX W SKBUBAJICHTHAS JBYX(a3Has MOJIEIb.
3. ®da3znbie mpeoOpa3oBaHUsT KOOPIWHAT B CHCTEMax
BEKTOPHOI'O YNPaBIICHHUS.

4. Marematuyeckas wmonens AJl.  YpaBHeHus
3JIEKTPOMArHuTHOro MmomeHnta A/l.

5. Bexropnas ILINM nipu ynipaBieHUN aCHHXPOHHBIMU
nBurateasiMu. bazoBbie BeKTOpbI pu ynpasiieHun A/l

NIIK- 2.3

-3Haem O TEPCHEKTUBHOCTH  HUCIOJb30BAaHUS  CHUCTEM
BEKTOPHOTO YaCTOTHOTO YINPABIECHUSI AJIEKTPONPHUBOJAMHU
MIEPEMEHHOT0  TOKa, JyMmeem OOOCHOBaTb U  BBIOpATh
npeoOpa3oBareib 4acTOTHI TUIS KOHKPETHOT'O
O0IIETIPOMBIIIUIEHHOTO MEXaHU3MA.




1. Cucremsbl yIpaBJIEHUS ACHHXPOHHBIX
3IEKTPOIPUBOJOB. Knaccuduxanus Croco0oB
peryiupoBanus ckopoctu A/l

2. YmpapisieMble npeoOpa3oBaTend Uil yIpaBiIeHUs
ckopoctbio U MomeHToM AJl. Kiaccudukanus,
COCTaB, CTPYKTYPHBIE CXEMBI.

3.Mertoauka pacdera mapaMeTpoB CXEMbI 3aMEIICHUS
Y DKBUBAJICHTHBIX MOCTOSHHBIX BPEMEHH CTAaTOpa U
potopa jisi Al cepum 4A.

4. OnpeneneHue nmapaMeTpoB CUCTEMbl yIpPaBJICHUS
ITY-A/] mo KaTal0XHbBIM JTAaHHBIM.
5.IIpeoOpaszoBatenn  4vactoThl.  Kitaccudukanus.
@opMmbl U 3HAYEHUSI BBIXOAHBIX HarpsbkeHuit [T4-AJ]
npu paznuuHbix crocobax [IINUM - mogynsamum.

6. Cxansipaoe ynpasinenue AJl. 3akon M.I1.Koctenko.

Kpurepuu n mkaJjia OneHKu:
- KpUTEPUU OIICHUBAHUS — IPABUJIbHBIE OTBETHI HA ITOCTABIICHHBIE BOIPOCHI;
- MOKa3aTeb OLICHUBAHUS — MPOIEHT BEPHBIX OTBETOB HA BOMPOCHI;
- 1IKaJia OlICHUBAaHMS (OLICHKA) — BBIJEICHO 4 YPOBHS OIICHUBAHUSI KOMIIETEHIINMN:
BbICOKM (0T IMYHO) — OoJiee 80% MpaBUIIbHBIX OTBETOB;
A0CTATOYHBIN (X0pomo) — ot 60 10 80 % MpaBUIBHBIX OTBETOB;
MOPOroBblii (y10BJeTBOPUTEIbHO) — 0T 50 10 60% mnpaBUIBHBIX OTBETOB;
KPUTHYECKUN (Hey10BJIETBOPUTEIbHO) — MeHee 50% NpaBUIbHBIX OTBETOB.

Ornenka

YpoBeHb 0CBOEHHUS
KOMIIETEHIINHU

Kputepun orieHnBaHus

O1ianyHo

OObyuaromuiics oKa3ai BCECTOPOHHHUE,
CHUCTeMaTH3UpOBaHHbIE,  IJIyOOKHWE  3HAHUSA
nporpamMmbl  JTUCHOUIIJIMHBI, a TaKXE YMCHHC

Bricokui YPOBCHb CBO6OI[HO HUCIIOJIb30BaTh CIIPaBOYHYIO

JTUTEPATypy, J1eJaTh 0OOCHOBAHHBIE BBHIBOJBI U3
pe3ynbTaTOB PACUYETOB WIIM 3KCHEPUMEHTOB HU
T.J.;

Xopo1o

O6y‘l€lIOU.IPIfIC5I IMoKa3ajal JOCTAaTOYHBLIC 3HaHHA

JlocTatouHslit OCHOBHBIX Pa3J€lOB MPOrPaMMBbl AUCIUIUINHBL,
YPOBEHb HO IIpU DOTOM  JIOIIyCKAaeT HEKPUTUYHbBIE

HCTOYHOCTH B OTBETC HA BOIIPOCHI M T.A.;

Y 10BIETBOPUTETBLHO

[ToporoBsslii
YpOBEHb

OOyuaromuiics  mokaszal  (parMeHTapHBIH,
Pa3pO3HEHHBIA XapaKTep 3HAHWUI,HETOCTATOYHO
TOYHBIE (QOPMYTUPOBKH 0a30BBIX MOHATHH,
HapylIamoIue JIOTUYECKYIO
MIOCJIE0BATEIBHOCTD B W3JI0KEHUHU
MIPOrPaMMHOTO MaTepuaia, npu TOM
oOyJaromuiicss BIaJeeT 3HAHUSAMH OCHOBHBIX
pa3nesioB JIUCUUIUIMHBI, HEOOXOIUMBIMH IS
NaJbHENIIEro oOyueHwus, 3HAKOM c
PEKOMEHJIOBAHHOW CHPABOYHOU JIUTEPATypOl U
T.J1.;




[Ipu orBere  0OydYarOmIETocs  BBIIBHIUCH
. CYyILIECTBEHHbIE MPOOENbl B 3HAHUAX OOJbILEH

Kpurnueckuii

HeynosnerBopurenbHO OBOLL 9acTH OCHOBHOTO COJACPXAHUS JUCIUILTUHBI,

yp JIOTyCKaIOTCs rpyObie OMUOKH B (HOPMYITUPOBKE

OCHOBHBIX IMOHSTUH, B OTBETaX HA BOIIPOCHI U T.JI.

Onucanue kpumepues u WKal OYeHKU MoxHcem Oblmb YMOYHEHO U OONOJIHEHO C YUemoM
cneyugury OucyunIuHbl (MOOYs).

4.7. 3agauu (3agaHMA) K IK3aMEHY

3aoauu (3a0anus) SK3aMEHAYUOHHO20 OUema OO0NJHCHbI 0Oecneuums npoeepKy YpOBHSI
cpopmupogannocmu  HeOOXOOUMBIX —~ KOMNEMEHYUll, COOMHECEHHbIX ¢  UHOUKAMOpAMU
Gopmuposarus KOMNEeMeHyuil: «3HAMbY», KYMEMmby, «61A0eNnby.

Ilepeuens 3a0ay (3a0anuii) popmupyemcs omoenvbHo 0 KaAHCOOU KOMNemeHyuu

Ne
3a1auu YcnoBue 3anauu (hopMyIUpOBKa 3aTaHHS)
(3amanus)

Nunexc
KOMIIETEHIIN U

1. 3amummre  GazoBele  nuddepeHIMANbHbIE  YPaBHEHHUS
JJIEKTPOMArHUTHBIX M MEXaHWYECKHUX TEPEXOJHBIX MPOIECCOB B
0000IICHHOM JICKTPUUYCCKON MaIlIMHE.

2. llpeacraBpTe ypaBHEHHS, XapaKTEPHU3YIOUIHME CTPYKTYpPY
AJIEKTPOMATHUTHBIX CBsA3EH 000OIIEHHON 3JICKTPUICCKOI MaIIMHBI.
3. 3aueM HeoOxomumo mpeoOpaszoBanue Ilapka. Hamummmre
ypaBHEHHS ISl IPSIMOTO U 0OpaTHOTO TPeoOpa3oOBaHMsL.

HIIK-1.1 1 4. TlpencraBbTe ypaBHEHUS s (a3HBIX TpeodOpazoBanuii Kimapk.
5. Hapucyiite (GyHKIIMOHAIBHYIO CXEMY CHCTEMBI CKAJISPHOTO
yIpaBiieHus: B 0€31aTYNKOM BapHaHTe.

6. IlpenacraBpTe (YHKIIMOHANBHYIO CXEMY CHCTEMBI BEKTOPHOTO
VIIPABJICHUS C JATYUKOM CKOPOCTH.

7. N300pa3ute ocHOBHBIE OJIOKU U Y3J1bI cucTeMbl BekTopHOro DTC
— YIpaBJICHUSI.

1. JTaitre onpenenenus 3akona M.I1.KocTtenko.

2. Paccunraiite 11 3a1aHHOro A/l MEXaHWYECKUE XapaKTEPUCTUKH
MIPH CKaJISIPHOM YaCTOTHOM YIPaBJIE€HUH MO YIPOLUIEHHON METO/IHKE.
Onennte BO3MOXKHBIN AUANA30H PETYIUPOBAHUS.

3. [TomyuuTe MOZIENTb aHAJIOTOBOTO PETYIATOPA CKOPOCTH B CUCTEME
CKaJISIPHOTO YIIPaBJICHUS.

4. VxaxuTe u3BeCTHble BaM mMOACTAaHOBKHM /I TMepexoaa oOT
UIIK-1.2 2 aHaJIOTOBOTO PEryyATOpa K ero HuppoBoil Moienu (METO JIEBBIX U
MPaBbIX NPSIMOYTOJIbHUKOB, METO TpaMelHii).

5. Homyuute Mozmens HUQPPOBOrO peryasTopa JUisl aHaJIOrOBOTO
perynsaropa CKOPOCTH B CHCTEME CKaJspHOTO YacTOTHOTO
yIpaBIECHUS.

6. I[IpoBenute cuHTE3 IU(PPOBOTO PETYIATOPA TOKOB, CKOPOCTH U
MIOTOKOCLEIUIEHUs U1 3aaHHoro A/l

1.l 3a1aHHOTO BapHaHTa (3aJaHue Ha KypCOBOW MPOEKT)
https://do3.pskgu.ru/course/view.php?id=6257

HIIK-1.3 3
[IpoBecT pacyer W MPOEKTUPOBAHHWE CHCTEMBbI MOJAYUHEHHOTO

peryaupoBaHus JIEKTPOIPUBOA TOCTOSHHOTO TOKA.
2. IlpoBecTH  MOJEpPHHU3AIMIO  CHUCTEMBI  JJIEKTPONPHBOJA



https://do3.pskgu.ru/course/view.php?id=6257

MOCTOSIHHOTO TOKa HAa CHCTEMY YacTOTHOTO YIPABICHUS CO
CKaJISIPHOM MJIM BEKTOPHOM CHCTEMbI YIIPaBIICHUSI.

3. CocraBbTe NOSICHUTEJIBHYIO 3alUCKYy [0 3TalaM CHUHTE3a U
Mozaepuam3aiuu ¢ cobmonenuem ['OCT 2.105-2019.

4. Bribepure THI mnpeoOpazoBaTeNss YaCTOTHI, JalTe KpaTKoe
ONHMCaHKE BO3MOXKHOCTEN CIPOCKTUpOBaHHOM cucteMbl [TH-A /.

1. Hanummre xapakTepucTHUeCKHUe MOJIMHOMBI 3aMKHYTOM CHCTEMBbI
YVOPABJICHUS  DJIEKTPONPUBOAOM  IPU  HACTPOMKE  KOHTypa
PEryIupOBaHHUS:

e Ha MoaynbHBII ONTHUMYM B aHAJOrOBOM  CHCTEME

yIIpaBJICHMUS;
e Ha wmonynpHBII ontuMyM B 1OU(GPOBOH  CTPYKType
UIIK-2.1 yIpaBJICHHUS;
e Ha nBoiiHOIl MOAYNBbHBI ONTUMYM (CUMMETPUYHBIN) B
AHAJIOrOBOM CUCTEME YIIPABIICHNUS,
e Ha nBoiiHON MOAYNbHBIH ONTUMYM (CHMMETPUYHBIN) B
un(dpoBOM CUCTEME YIIPABICHHUS.
2. Kakue perynstopsl ucnosib3ytotes B cucteme FOC (Siemens), a
kakue B cucreme DTC (ABB) ?
1. Uemy paBeH 0a30Bblii KOA(h(UIMEHT MpPH pacyeTe 3HAYCHUS
3J€KTPOMarHUTHOIO MOMEHTAa ACMHXPOHHOI'O 3JIEKTPOABUTATEINS B
NIIK-2.2 ero mozenu B X-Y KoopAHHATAax.
2. C xakoi CKOPOCTBIO BpaIlIalOTCs OCU cUCTeMbl kKoopauHat U-V
Jutst mosrydenust mojenu AJl?
1. Hapucyiite Mexanuueckue xapakrepuctuku cuctemsl [TU-AJl B
CKaJISIPHOM CHCTEME YaCTOTHOIO yIIPaBJICHHUS.
2. HapucyiiTe Mexanuueckue xapakrepuctuku cuctemsl [TU-AJl B
CHUCTEME BEKTOPHOI'O YIIPABJICHMS, BBIIOJHEHHOIO IO NPUHIMILY
NIIK-2.3 MMOAYMHEHHOTO PEryJIUPOBAHMUS.

3. I KakuxX MEXaHU3MOB MPEIAIIOUYTUTENIBHO IPUMEHUTDh CUCTEMY
CKaJISIPHOTO yIpaBiieHus?

4. Kakue MexaHu3Mbl TpeOylOT NMPUMEHEHHUs] CUCTEM BEKTOPHOTO
YIIpaBJICHUS.

Kpurepuu n mkaja oueHku:

- KpWUTCpHUH OIICHWBAaHHWS — TMPABWIBHOE pEIICHWE 3aJad W OTBETOB Ha
JOTIOJTHUTETBHBIC BOITPOCHI;

- IOKa3aTelb ONICHUBAHUS — ITPOIICHT MPABWIILHO PEIICHHBIX 3a/1a4;

- IIIKaJ1a OTICHUBAHUS (OIICHKA) — BBIJICIICHO 4 YPOBHS OIICHUBAHUS KOMITCTCHITHIA:
BbICOKM (0TIMYHO) — 60Jiee 80% MpaBUIIBHO PEIIEHHBIX 3a]1a4;

A0CTATOYHBIN (Xopomo) — ot 60 10 80 % mpaBWIBLHO PEIICHHBIX 3a/a4;
MOPOroBblii (yaoBaeTBopuTeabHO) — 0T 50 10 60% nNpaBUIBHO PEILICHHBIX 33]1aY;
KPUTHYECKUIl (HEyI0BJIEeTBOPUTEJIbHO) — MeHee 50% MpaBUIbHO PEIICHHBIX

3ajad.

YpoBeHb 0CBOEHHUS

Ornenka Kputepuu onennBanus
KOMITIETEHINH
3ajaua perieHa MpaBWIbHO, TAHO PAa3BEPHYTOE
Ot1nu4uHO Bricokuii ypoBeHb | OsICHEHHE W OOOCHOBAHHE  CIIEJIaHHOTO

sakmoueHus. OOydalomuics JeMOHCTPUPYET




METOJOJOTUYECKHE U TEOPETUUYECKUE 3HAHUS,
CBOOOJIHO BJIaJICET HAYYHOW TEPMHUHOJIOTHEH.

3ajgaua pelleHa NPaBUIBHO, JaHO MOSCHEHHUE U
000CHOBaHME CIETIaHHOTO 3aKJIFOYEHUS.
OOyuaronmiics JEeMOHCTPHUPYET
METOJIOJIOTUYECKUE U TEOPETUYECKHE 3HAHUA,
CBOOOZHO BIIAZ€eT HAYYHOM TEPMUHOJIOIHUEH.
JleMoHCTpUpYyEeT  XOpOIUME  AHAJIUTHYECKHE
CIIOCOOHOCTH, OJHAKO JAOIYCKaeT HEKOTOpbIE
HETOYHOCTH B  (OpMYJIMpPOBKaX U  IpHU
ONEPUPOBAHUM HAYYHOU TEPMUHOJIOTHEN.

JocraTouHbIit

Xopomo
YPOBEHb

3ajaya pemieHa MpaBWIbHO, MOSICHEHHE U
000CHOBaHHE CJICIAHHOTO 3aKIIOYCHHUS OBLIO
JAHO TPU AKTUBHON MOMOINM TPENoaBaTeNs.
[ToporoBssilii OO6yuaromuiics UMEET OTpaHUYCHHBIE
yYpOBEHb TEOPETUUECKHE 3HAHUA, JIOTTYCKaeT
CYIIECTBECHHBIC OIMMOKA TPH YCTAaHOBJICHUU
JIOTUYECKUX B3aMMOCBSI3EH, MOMYCKAET OIIHUOKU
IIPY MCIIOJIb30BAHUY HAYYHOU TEPMHHOJIOTHH.

Y,Z[OBJ'IGTBOpI/ITeJ'IBHO

3ajaua pelleHa HENpaBWIbHO, OOCYXJE€HUE U
MOMOIIb  TpenojaBareisi HE NpPUBEIH K
OpaBWIbHOMY 3akimtoueHuto. OOyuaronmiics
00HapyKMBAaeT HECIIOCOOHOCTh K IOCTPOEHMIO
CaMOCTOSITENIbHBIX 3akitoueHuil. Mmeer cnabbie
TEOpPETUYECKHE 3HaHUS, HE WCIOIb3yeT
HaYYHYI0 TEPMHHOJIOTHUIO.

Kputnuecknii

HeynosnersopurensHo
YPOBEHb

Onucanue kpumepues u WKal OYeHKU Mod#cem Oblmb YMOUHEHO U OONOJIHEHO C YYemom
cneyugury OUCYUNIUHBL (MOOYIA).

4.8. Bomnpocsl 1 3a1a4u (3aJaHUA) K 3a4eTy
3ader 1o MUCIUILIMHE HE TIPEIyCMOTPEH
4.9. KypcoBasi pa6ota/KypcoBoii mpoekt

KypcoBoii MpOEKT HaleaeH Ha MOJICPHU3ALMIO CHUCTEMBI DJIEKTPOIPUBOIA
IIOCTOSTHHOTO TOKAa C 3aMEHOM Ha CHCTEMY OJJEKTPOIPUBOJAA C YAaCTOTHBIM
YIIPABJICHUEM CO CKAJIIPHOU M BEKTOPHOU CUCTEMOM yIIpaBieHus. BapuaHnt npoekra
COTJIACOBBIBAETCSI MCXOAS W3 MPaKTHUYEeCKOM paboThl MarucrpaHta Ha
IPOMBIIIJICHHOM TPEINpUATHH, JIUOO CTYIEHTY IMpeajgaraercs THUIOBON BapHaHT
JUISL TIPOEKTUPOBAHUS HA OCHOBE OOILIEHPOMBILIUIEHHOTO MEXaHu3Ma (CKUIOBBIN
NOAbEMHUK, PECUHBIN TOJNKATENb, HACOCHAS CTAHLUA U T.IN).

3aganue Ha KYPCOBOH MPOEKT PAaCIOI0KEeHO o aapecy
https://do3.pskaqu.ru/course/view.php?id=6257

Kpurtepuu u mikaaa oueHKu:
- KpUTEPUHU OTICHUBAHUS — IPABMWIIHHOE U TTOJTHOE PACKPHITHE BOMIPOCOB;
- TIOKa3aTellb OICHWBAaHWUS — TAyOWMHA W Ka4eCTBO OTPAOOTAHHBIX BOIPOCOB,
odopmIIeHHE KypCOBOM pabOThI (MPOEKTa);
- [IIKaJIa OIeHUBaHUs (OIlEHKa) — BBIICTIEHO 4 YPOBHS OIICHUBAHMS KOMITETESHITHH:


https://do3.pskgu.ru/course/view.php?id=6257

BBICOKMIi — BCE BOMNPOCHl PACKPBITHI MPABUIBHO U TMOJHO, OQOpMIIEHHE
COOTBETCTBYET TPeOOBAHUAM PYKOBOISIIMX JOKYMEHTOB;

JAOCTATOYHBIN — BONPOCHI PACKPBITHI HEJOCTATOYHO IMOJHO, O(GOpMIICHHE
COOTBETCTBYET TPeOOBAHUAM PYKOBOISIIMX JOKYMEHTOB;

MOPOroBbIii — BOIIPOCHI HE PACKPHITHI, 0(DOPMIIEHHE COOTBETCTBYET TPEOOBAHUSIM
PYKOBOJSIIUX JOKYMEHTOB;

KPUTHYECKHII — BOINPOCHl HE PACKPHITH, O(POPMIIEHUE HE COOTBETCTBYET
TpeOOBaHUSIM PYKOBOISALINX JOKYMEHTOB.



Pazpa6orunx

JIOEHT 00pa30BATENBHOrO JenapTaMeHTa

[TAII rubpuaHbIX TeXHOTOTH

B crarkocTpoerny CorosHoro I'ocymapersa [ekosl'Y

,‘/

AN . Xurpos
(3anumaemas dondcHocm, 7}300%5) ) (unuyuansl, pamunus)
Mmecmo pabomoi) 3
CTapIIi NpernoaasaTens 06pasoBaTebHOTO JenapTaMeHTa
[TWIII re6punsex TexHONOTMiL
B cTankocTpoerun Coroznoro ['ocynaperea [Ickopl'Y

A.A Xutpos
(3anumaemas dondcrocmy, (noonucs) (unuyuansl, pamunus)
Mecmo pabomwl)
Jxenepror:*
(3anumaemas dondcnocme, (noonucs) (unuyuanel, pamunus)
Mecmo pabont)
(3anumaemas dondcrocme, (nodnucw) (urnuyuansl, pamunus)
Mecmo pabomor)

* Okcnepmos dondicho Geimp He menee 0syx. Dxcnepmamu dondicHuL Gvimpy pabomodamenu u3
wucna oelicmeylouux pykosooumeneii u pabomnuxos npogunvhoix op2anu3ayuil.




