MHHHCTEPCTBO HAVKH 1 BBICILETO OFPA30BAHM S
POCCHHCKOH ®EIEPALIH

Deacpansioe ToCyViapetacHnoe GroukeTioe obpazoBatensroe YUPEAUICHNHE

Buicwiero ofpazosanms
«MaruHToropekmii rocyapcTeeHHbIA TeXHRYEC kit yuHeepenter um, I'H. Hocosan

. - YTBEPXJ1AIO

, W i / upexrop HOMAC
e et < B.P. Xpamuun

i 04,02.2025 .

PABOYAS ITPOIPAMMA JIHCHHILTHHLI (MOY.15)

KYPCOBAA PABOTA

HanpasneHue noaroToskn (cnenmansnocTs)
15.03.06 Mexarponnka 1 pooToTexsnka

HanpasnennocTs (npoduas/criensanuauns) TIPOrPAMME]
Mexarpontibie CHCTCMH B ABTOMATHIHPOBAHHOM NPONIROICTEE

Vposens puicuero ofpasosanus - Gakazaspuar

Dopaa obyaenns

3a0uHaR

HMnctutyt/ gpaxyasrer  Mucriryt snepreruxi u ABTOMATHIMPOBAHHKIX CHCTEM

Kadenpa ABTOMATHIHPOBAHHOTO MIEKTPOMPHBOIR K MCXATPOHHKH

Kypc 5

Maranroropex
2025 roa



Pabosas mporpaMma cocTasnena Ha ociose ©IOC BO - Gakanaspuar no HAMPARAEHAIO

nogroropsn 15.03.06 Mexarponuxa u poGororexuuxa (npukaz Munobpraykn Poccun or
17.08.2020 r. Ne 1046)

Paboqaa nporpaMMa paccMoTpesa " onobpena Hna sacenannm
xaenpsl ABTOMATH3HPOBAHHOTO MCKTPONPHBOLA H MEXATPOHHKH
27.01.2028, nporrokon Ne 3 Ac (

3as. kadespoi Huxonace

Pabogas nporpamya onobpena meromieckoii kosmuccnedi HIuAC
04.02.2025 r. nporokon Ne 3 7 /
Mpencenarens ?/ﬁ 'E’c’/»;]ﬁ B.P. Xpamummn

/
Pafouas nporpamMMa cocTanneHa: (? «
Aouenr xadeaps: xapenput ADIIUM, kana. Texk. Hayx & gess CA.
Juanxon
Peuensenr:

Hayx L o AIO. [Onan

-

3aM, ?nynxa 5T MNAO “"MMK” no anextponpusoay , Kaua. Texh.



JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2026 - 2027
y4eOHOM ToJly Ha 3acefaHuu Kageapsl ABTOMATH3UPOBAHHOTO AIIEKTPOIIPUBOIA U

[Iporokom or 20 1. Ne

3aB. kadenpoii A.A. HukonaeB

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u oo0pena uist peanmsarmu B 2027 - 2028
yueOHOM rojiy Ha 3acemaHuu Kadeapsl ABTOMATH3MPOBAHHOTO AJICKTPOIPUBOJIA H

[Iporokom or 20 1. Ne

3aB. kadenpoit A.A. Huxonaes

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2028 - 2029
yueOHOM roj1y Ha 3aceiaHiK Kadeapsl ABTOMATH3UPOBAHHOTO SJIEKTPOTPUBOJIA U

[IpoTokomor 20 . Ne

3aB. kadenpoit A.A. Huxonaes

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2029 - 2030
yueOHOM roiy Ha 3aceqaHuu Kadeapsl ABTOMATH3WPOBAHHOIO 3JICKTPONPUBOIA U

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.A. Huxonaes

Paboyas nmporpamma nepecMoTpeHa, o0cyxeHa 1 ogo0pena s peanu3anuu B 2030 - 2031
y4eOHOM rojly Ha 3aceaHud Kadeapsl ABTOMATH3UPOBAHHOTO JICKTPOIIPUBOIA U

[Ipotokom ot 20 r. Ne

3aB. xadenpoit A.A. HukomnaeB




1 Hean ocBoeHMs TUCHHUIINHBI (MOYJIs1)

Hensamu ocBoenns aucuuiuimibl «KypcoBast paboTa» — SBISIOTCS  pa3BUTHE Y
CTY/IEHTOB JIMYHOCTHBIX Ka4eCTB, a TaKKe GOpMUPOBaHHE MPO(HECCHOHATBHBIX
KOMIETEHINI B cooTBeTcTBUH ¢ TpeboBanmsivu PI'OC BO mno nanpasnenuto 15.03.06
MexaTpoHuka U poOOTOTEXHHKA, TPOPUIH — MeXaTpOHHBIE CUCTEMEI B
aBTOMAaTU3UPOBAHHOM IIPOU3BO/JICTBE.

3ajayaMy TUCLUIUIMHBI SIBIISIFOTCS:

- OBJIAJICHHE CTYIEHTAMU KOMIUIEKCOM 3HaHUI U YMEHHH B 001aCTH TEOPHH,
MIPUHIIUIIOB IOCTPOEHHUS U CIIOCOO0B peain3aluy MEXaTPOHHBIX CUCTEM, 00ECIIEUNBAIOLINX
TpeOyeMbIe 3aKOHBI U3MEHEHHUSI KOOPIMHAT CPECTBAMH aHAJIOTOBOM U U(PPOBOI TEXHUKH;

- IPUOOpETEHNE HABBIKOB MPOCKTUPOBAHMS, PACUETA M UCCIICIOBAHUS TAKUX CUCTEM C
Y4€TOM XapaKTEPUCTHK U CBOMCTB 0OBEKTOB yIIPaBICHUS U 0COOCHHOCTEN MPUMEHAEMBIX
TEXHUYECKUX CPE/ICTB;

- U3y4eHHE METOJ0B TEOPETUUECKOT0 U IKCIIEPUMEHTAIbHOTO UCCIIEIOBAHMSI, pacueTa
Y IPOEKTUPOBAHUS MEXaTPOHHBIX CUCTEM;

- BbIpaOOTKa yMEHUS IPUMEHSTh MTOJIyY€HHBIE 3HaHUS B OyyIeil caMOCTOSITEIbHOM
npodecCHOHANIBHOU e TETLHOCTH.

2 MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMbl

Jucnunnuna KypcoBast paboTa BXOIUT B 4acTh Y4€OHOTO M1aHa (POpMUPYEMYIO
y9acTHUKaMH 00pa30BaTEIbHBIX OTHOIIICHHH 00pa30BaTEIIbHOMN MPOTPAMMBIL.

JIJis M3yqeHusT TUCIIUTUIMHBI HeOOX0TUMBI 3HAHUS (YMCHHSI, BIIAJICHHS),
chopMUPOBaHHBIC B PE3YNIbTATEC U3YUCHHS JUCIUIUINH/ TPAKTHK:

DIEeKTPUYECKUE MAIITUHBI

MopenupoBaHrue MEXaTPOHHBIX CUCTEM

3nanus (yMEHHUsI, BIaICHUSI), TIOJIYUCHHBIC TTPU U3YYCHUH TaHHOU JUCITUTIIUHBI
OyIyT HEOOXOIUMBI TSI U3yUCHUS JUCITUTUIINH/TIPAKTHK:

[TpousBoiCTBEHHAS — IPEAMUTIIIOMHAsS TPAKTHKA

3 Komnerenuuu odyuamierocsi, popMmupyembie B pe3yabTaTe 0CBOCHUSI

AUCUUILIMHBI (MOYJIs1) M IVIAHMPYEMble Pe3yJbTAaThl 00yUYeHUst

B pesynbraTe ocBoenus aucuuiuimubl (Moayns) «KypcoBas pabota» oOyyaromuiics
JOJIKeH 001a1aTh CIIeIYIOIUMH KOMITETEHIUSIMHU:

Kon nanukaropa NHaukaTop AOCTHIKEHUS KOMITIETCHITUN

[TK-1 CriocoGHOCTH BBIMOJIHUTH MaTeMaTHUYEeCKOE MOJICTHPOBaHHE POOOTU3UPOBAHHOM
CHCTEMBbI

IK-1.1 Hcnonp3yeT nporpaMMbl CTPYKTYPHOTO MOJICTTUPOBAHUS JIJISI CUMYJISIIIAN
POOGOTHU3UPOBAHHBIX CHCTEM
IK-1.2 Pemraer cranmapTHbie TpodecCHOHAIBHBIE 3a/1a4H 10 pa3paboTKe

AJITOPUTMOB pa6OTH pO6OTI/I3I/Ip0BaHHHX CHUCTEM




4. CtpyKTypa, 00b€éM U coep:kaHHe TUCHHUILINHBI (MOLYJIs1)
OO01mmast TpyI0eMKOCTh IUCIUTUIMHBI COCTaBIsAeT 3 3adeTHbIX eaunanil 108 akaa. 4acos, B TOM

YHUCIIC:

— KoHTaKTHas padora — 10,2 akan. yacos:

— aynutopHas — 10 akaj. 4acos;

— BHeayauTopHas — 0,2  akaJl. 4acos;

— camocTosTeNbHas padoTa — 90 akaj. 4yacos;
— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;

— MOATOTOBKA K 3a4€Ty — 7,8 akaj. yac
dopma arTecTanuu - 3a4eT

AynuTopHast g
KOHTaKTHas pabora E E dopma TeKyIIero
Pasnen/ Tema 9 (B akaz. yacax) E > Bun § KOHTPOJIA Kox
N — > g © | camocrosTenbHol | yeneBaeMOCTHH [ oo
2 5 paboThI HPOMEXYTOTHOM
Tlex. mab. | MpakT. Z'S aTTecTaluu
3aH. 3aH. | O &
1. Pazpen 1
ITpopaboTka
1.1 IIpakTuyeckoe 3aHaTHE KOHTPOJIBHBIX
«PexxuMbl paboThI BOIPOCOB I10 YceTHBIH onpoc
AJIEKTPONPUBOIOB, TeKyliel Teme, a | (cobecenoBaHue).
0COOEHHOCTH BBIOOpA 2 15 TaK ke y4eOHOM IpoBepka [K-1.1
AJIEKTPONPUBO/A B aurepatypsl [1,2]. nabopaTopHOU
3aBUCHUMOCTH OT pEXKHMa Brinonnenue paboter Nel
PpaboThI AIEKTPONPUBOAAY nabopaTopHO#
paboter Nel
IIpopaboTka
1.2 IlpakTuyeckoe 3aHATHE KOHTPOJIBHBIX
«IlocTpoeHnne Harpy30IHBIX BOIPOCOB I10 YerHbll ompoc
JUarpaMM M TaXOrpamMMbl TeKylIel Teme, a | (cobecenoBaHue).
paboThI AIEKTPONPUBOA B 2 15 TaK e y4eOHOH [IpoBepka [K-1.1
3aBUCHUMOCTH OT nutepatypsl [1,2]. nabopaTopHOU
0CcOOEHHOCTEH MPUBOAHOTO 5 Beimnonuenue pabotebr Ne2
MEXaHU3May nabopaTopHOi
paboter Ne2
ITpopaboTka
1.3 IpakTuyeckoe 3aHATHE KOHTPOJIBHBIX
«Bb100p cucTembl BOIPOCOB I10 VYerHbli ompoc
YIpaBJICHHS TeKylIel Teme, a | (cobecenoBaHue).
3JIEKTPOTPUBOIOM B 2 15 TakK e y4eOHOH IIpoBepka [K-1.1
3aBUCHUMOCTH OT nutepatypsl [1,2]. nabopaTopHOM
0CcOOEHHOCTE! MPUBOAHOTO Beimonuenue paboter Ne3
MEXaHU3Ma» 1ab0paTOpHOH
paboTsr Ne3
1.4 TIpakTHdeckoe 3aHATHE IpopaboTka Yernslil onpoc
«OcobeHHOCTH BEIOOpA U 2 20 KOHTPOJIbHBIX (cobecenoBanue). K-1.2
peaTu3aniy 3JIeMeHTOB BOITPOCOB TIO IMposepka '
CHCTEMBI yIIPaBICHUS TEeKyIlel Teme, a nabopaTopHOit




QJICKTPOIIPUBOAOBY

TaK ke y4eOHOI
aurepatypsl [1,2].
Brinmonnenune
nabopaTopHOit
paboTbr Ned

pabotsr Ned

ITpopaboTka
KOHTPOJIBHBIX

YcrHblit onpoc

BOIIPOCOB TIO
1.5 TIpakTHyeckoe 3aHsATHE TeKyIICH Teme. @ (cobecemoBanue).
«MeTtozbl MOENPOBAHUS i - IIposepka IK-1.2, IK-

2 25 TaK k€ y4eOHOM N
aBTOMATH3UPOBaHHBIX 71ab0paTOpHO 11
aurepatypsl [1,2].
3JIEKTPOIPUBOIOBY BhIIONHCHNG paboter Ne5.
. ITposepka AKP.
nabopaTopHOit

paboter Ne5
Hroro no pasneny 10 90
HUroro 3a cemecTp 10 90 3a4ér
WTOro mo JUCIUIINHE 10 90 3a4er




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  peanuszanuy NpeayCcMOTPEHHBIX BHIOB y4eOHOW paboThl B KadyecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B MPETNojaBaHuy qucHuIuInHbL «KypcoBas paboTa»
HCIIOJb3YIOTCSA TPAAULMOHHAS U MOJYJIBHO - KOMIIETEHTHOCTHAsL TEXHOJIOTHH.

[epenaya HEOOXOAMMBIX TPAKTUIECKUX HABBIKOB U YMEHHIA, a TaK K€
(dbopMupoBaHHE OCHOBHBIX IPEACTaBICHUH 10 Kypcy «KypcoBast paboTa» MpoucxoauT ¢
HCI0JIb30BAHUEM MYJIbTUMEIUNHOTO 000pyI0BaHUS.

CamocrosTenpHas paboTa CTUMYITHPYET CTYIEHTOB B IIPOIECCe TMOATOTOBKU
JOMAIIHUX 3aJIaHAN, IIPU PEILICHNUH 3a/1a4 HA IPAKTUYECKUX 3aHATUSX, IIPU TOATOTOBKE K
MIPaKTUYECKUM paboTaM M UTOTOBOM aTTeCTaluH.

6 YueOHO-MeTOqMYECKOE 00ecTedeHHe CAMOCTOATEIbHOM padoThl 00yUaloIMXcst

[IpencraBneHo B npuiIoKeHUH 1.

7 OueHo4YHbIE CpeCTBA AJIA POBeIeHUs MPOMEKYTOUYHOM aTTeCTALMHU
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMAIIMOHHOE O0ecTiedeHUe U CIIUTIINHbI

a) OcHoBHas JuTEpaTypa:

1.Capanynos, O. A. DaekTpudecKkuid mpuBoJ : [yaeOHOE TTocoOue 1o 1abopaTopHOMY
MPAaKTUKYMY JUISl TPYIIIBI HAIpaBJIeHUs TOATOTOBKH OakanaBpos 15.03.02-
"DnekTpoTexHuka u ekTpornepretuka’] / O. A. Capamnynos, B. I'. PeokkoB ; MI'TY ;
benopeukwuii punuan. - Marautoropcek, 2015. - 1 anextpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3093.pdf&show=dcatalogues/1/1135451/3093.pdf&view=true (mata obpaieHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 371eKTPOHHBIH.

2. JIunpkos, C. A. DIEKTpONPUBO/I MOCTOSHHOTO U IEPEMEHHOTO TOKA B CTATUYECKHUX
Y TUHAMUYECKHUX PeKUMaX : yueOHO-MeToandeckoe nmocooue / C. A. Jlunbkos, E. S1.
OmenpueHko. - Marauroropck : MI'TV, 2014. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=929.pdf&show=dcatalogues/1/1118946/929.pdf&view=true (nara obpaieHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 371eKTPOHHBIH.

0) lonosiHUTeIbHAS JIMTEPATYpa:

1. JIykun, A. H. MonenupoBaHue peryaupyeMbIX 3JIEKTPOIPUBOAOB IEPEMEHHOTO
ToKa : yueObHoe nocobue / A. H. JIykun, A. B. beunsrit ; MI'TY. - Marautoropck, 2010. - 67
c. : ui., Tabi. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=315.pdf&show=dcatalogues/1/1068920/315.pdf&view=true (mara oOpaieHus:
04.10.2019). - MakpooOBeKT. - TEKCT : 371€KTPOHHBIIA.

2. CenuBaHoB, M. A. ABTOMaTH3UpPOBaHHBIN JIEKTPONIPUBOJ : yueOHOe nocodue / U.
A. Cenusanos, 0. 1. Mamneesa, E. O. bonpos ; MI'TVY. - Maruuroropck, 2013. - 202 c. :
ui., rpad., cxemsl, Tabi. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=635.pdf&show=dcatalogues/1/1109437/635.pdf&view=true (nara obpareHus:
04.10.2019). - Makpoo0ObekT. - Tekct : anexTponHsiii. - ISBN 978-5-9967-0364-7.

B) Meroanueckue yKa3aHus:

1. JIunbkos, C. A. HMccienoBaHue 2JI€KTPOMEXaHUYECKUX CBOMCTB AJIEKTPOIIPUBOIOB
B CTAaTUYECKHUX pexuMax: Meroauyeckue ykazaHus K 1a00paTOpHBIM

pabotam no mucuuiuimHe «KypcoBast paboTtay A cTyeHToB Hanpasienus 15.03.06
«MexaTtpoHnuka u pobotorexnukay / E.f. Omensuenko; MI'TY. - Marautoropck: ®I'bOY



BIIO «MI'TVY», 2014. 32 c. (Ilpunoxenue 4).

r) [IporpammHuoe ob6ecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe oGecrieuenne

HaunmenoBaunue
T10

Ne norosopa Cpox aelcTBUs TULEH3UU

MS Office 2007
Professional

Ne 135 ot 17.09.2007

06eccpovHO

MathWorks
MathLab v.2014
Classroom License

K-89-14 ot 08.12.2014

06eccpovHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAHHBIX U nn«bopMaunonﬂue ClIPpaBOYHBLIC CUCTEMbI

HaszBanue kypca CchlliKa
. https://www.rsl.ru/ru/4readers
Poccuiickas ['ocynapcrBennas 6ubnanoreka. Karaigoru
/catalogues/
OnektpoHHbIe pecypcsl oudbaunotek MI'TY um. .. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MarepuajibHO-TeXHHYECKOe o0ecrieyeHne M CHUIIMHbI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG obecneyeHue JUCIHUITIIIMHBI BKIIIOYACT:

Tun u Ha3BaHue ayuTOpUN

OcHalleHue ayauTopuu

Jlekmonnas ayauropus Ne 123,
227, 023

MynbTUMeANITHBIE CPEACTBA XPAHEHHUS, IEpEaaYn U
peJICTaBIeHNs] HHPOpMAIIK

Aymuatopus ISl TPaKTHISCKUX
3agsatuid Ne 227a, 023

[TepconanpHbIe KOMITBIOTEPHI ¢ TTakeToM MS Office,
BBIXOJIOM B VIHTEpHET U C JOCTYIIOM B 3JICKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEIly YHUBEPCUTETA

JIaGopaTopus JIEKTPHUECKIX
MAIIIWH TIOCTOSIHHOTO U
nepeMeHHoro Toka (aym. 227)

YueOHBIE na60paTopHHe CTCHABI SJICKTPUYICCKUX MAIlIH
IMOCTOAHHOTO U IICPEMCHHOT'O TOKA

AyauTopuu I CaMOCTOSITEIbHOM
paboTHI: KOMITBIOTEPHBIC KJIACCHI
(aya. 227a, 023); unTanbHbBIE 3a7IbI
OHOIUOTEKH

[TepconanpHbie KOMITBIOTEPHI ¢ TTakeToM MS Office,
BbIX0JI0M B IHTEpHET U ¢ JJOCTYIIOM B AJIEKTPOHHYIO
uH(OPMAIMOHHO-00Pa30BaTENbHYIO CPELYy YHUBEPCUTETA




IIpunoxenne 1
Y4eOHO-MeTOANYECKOE 0O0ecTieYeHrne CAMOCTOSATeIbHOI padoThl 00y4arouxcs

ITo nucuunnune «Kypcoast paboTa» npeaycMOTpeHa ayIMTOpHasl U BHEAYJUTOpPHAs
camocCTosITeNIbHAs paboTa 00y4aromuXcsl.

AynuTopHas caMOCTOsATeNbHAs paboTa CTYAICHTOB MPEAIOIaracT OTBETHI Ha BOIIPOCH HA
1a00paTOPHBIX 3aHATHIX IPH 3aIIUTe padoT.

IlepeyeHb KOHTPOJILHBIX BONPOCOB /151 MPOBEJAEHUS MPOMEKYTOUHOI aTTecTaluu
1. Kaxkue TpeGoBaHMs MPEIBSBISIOTCS TPU 0(OPMIICHUH KOHCTPYKTOPCKO - TEXHUYECKOM

JTOKyMEHTaIuu?

KakoBa cTpykTypa KypcoBoro mpoekra (padotsr)?

Kakwne TpeboBaHUs MPENBABISAIOTCS K TEKCTY MOSICHUTEIBHOM 3amicKu?

Kax BeimosasieTcst opopmiienue hopmyi, TabIuI, CChIIOK Ha (YOPMYITBI, TAOIHIIBI,

JTUTEpaTypHbIe UCTOYHUKN?

Kax neo6xoaumo opopmiIsTs WLTIOCTpaium?

Kak Heo6xoauMo opopMIITh NPpUIIOKEHN?

Kak odopmisitores cokpateHus?

KaxkoBsl TpeGoBanus K opopmiieHuIo rpaduyeckoro Marepuana’?

Kakne TexHrmueckue naHHbIe HEOXOAUMBI JUIS TIOCTPOCHHS HArpy30YHOM AHarpaMMbl

pabouero mexanuzma?

10. Kakue TexHUYEeCKHE JaHHBIE HEOXO MBI JIJIsl IOCTPOCHUS TaXOTPaMMBI paObOTHI
MPOEKTUPYEMOTO ME€XaHU3Ma?

11. Kakue BUabI HAarpy30K UMEIOT MIPOU3BOICTBEHHbBIE MEXaHU3MBbI?

12. Yto ompeaenser BEIOOP pojia TOKA TPUBOTHOTO JICKTPOABUTATEISA?

13. Kakue cymecTByrOT OCHOBHBIE PEKHUMBI pa0OTHI AIEKTPOIPHUBOIOB?

14. Kak BbINONHSIETCS MTPOBEPKA JIEKTPOABUTATEINS 110 YCIOBUIO HarpeBa?

15. Kakue cyIiecTByIOT METO/Ibl TPOBEPKU JIEKTPOABUTATENS 10 HArPEBY?

16. Kak BbINoNHSIETCS MTPOBEPKA IEKTPOABUTATEINS 110 YCIOBHIO MIEPErpy3Ku?

17. Kakue ocHOBHbIE TpeOOBaHMsI HEOOXOMMO BBITIOJHUTH IIPH BHIOOPE CHIIOBOTO
npeoOpazoBarens?

18. 3anuThl CHIIOBBIX TPEOOpa3OBaTEIICH.

19. Kakue 10CTOMHCTBA M HEJIOCTATKU MPHUCYILKA TUPUCTOPHBIM MpeoOpazoBaTesisim?

20. JlocToMHCTBA ¥ HEIOCTATKH MTPe0Opa3oBaTeseii 4aCTOThl C HEOCPEACTBEHHON CBA3BIO?

21. JlocTOMHCTBAa ¥ HEJIOCTATKH MPeoOpa3oBaTeseii 4aCTOThl ¢ aBBTOHOMHBIM HHBEPTOPOM
TOKa?

22. JIoCTOMHCTBA ¥ HEJIOCTATKH MPeoOpa3oBaTeseii 4acTOThl ¢ aBBTOHOMHBIM HHBEPTOPOM
HanpsHKeHUs ?

23. OcoOGeHHOCTH MPUMEHEHUS! TUPUCTOPHBIX MpeoOpa3zoBaTeseil Mo yCIOBUIO Teperpy3Ku?

24. OcoOGeHHOCTH MPUMEHEHHs IpeoOpa3zoBaTeiell 4acTOTHI IO YCIOBHIO IEperpy3ku?

25. Kakue cymiecTBYIOT pekUMbl pabOThI CUIIOBBIX NPeoOpazoBaTeseil B 3aBUCUMOCTH OT
Harpy3ku?

26. Kakue TpeGoBaHuUs K CUCTEME YIIPaBIIEHU 3JIEKTPOIIPUBOIOM MOXKHO CHOPMYIHUPOBATH
JUIsL IPOEKTHUPYEMOM TeXHOJIOTHYECKOH yCTaHOBKH?

27. Kak BnusieT BUJ Harpy3Kd 3JIEKTPONPUBOJIA HA BEIOOP CUCTEMBI YIIPABICHUS ?

28. TIpuHIUIIBI TOCTPOCHUS CUCTEM TMOJYUHEHHOTO PEryJIUpPOBaHMs KOPAUHAT B
aNeKTponpuBoae?

29. OcoOeHHOCTH CUCTEMBI YIIPBIIEHUS C 00paTHOi cBs3bio 1o D/IC.

30. OcoOeHHOCTH BYX30HHOM CUCTEMBI YIIPABICHUS 3JIEKTPOIPUBOJIOM.

31. OcoOeHHOCTH CUCTEMBI YIIPABJICHUS MTO3UIIUOHHBIM 3JIEKTPOTPHUBOIOM.

32. B kakoM cityyae MpUMEHSIOT CUCTEMbI CKAISIPHOTO YIIPABJICHUS SJIEKTPOIPUBOIOM
NEePEMEHHOTO TOKa?

33. JlocTOMHCTBA U HEIOCTATKU CKAJIIPHOTO YIIPaBJICHUS.

Hown

© oo



34.

35.

36.

37.
38.

39.

40.

dopmupoBanue TpeOyeMbIX MEXaHUYECKHX XapaKTEPUCTUK B CHCTEMaX CKaJIIPHOTO
yIpaBJICHUS.

OT 4ero 3aBUCHUT BBIOOP XapaKTEPUCTUKU (PYHKIMOHAIBHOTO IIPe0Opa3oBaTeisi B CUCTEME
CKaJIIPHOT'O YIIPABJICHHUS.

Kak rmpaBUIIbHO BBIMOJHUTH HACTPOUKY (PYHKIIMOHAIBHOTO MTPeoOpa3oBares B CUCTEME
CKaJIIPHOI'O YIIPaBJICHHUS.

[IpuHIMT TOCTPOEHUS CUCTEM BEKTOPHOTO YIPaBJIEHUS.

JlocToMHCTBa U HEAOCTATKU BEKTOPHOT'O YIIPABJIEHUS AIEKTPOIPUBOJIOM IIEPEMEHHOTO
TOKa.

Oco6enHocTr (HOPMHUPOBAHUS MEXAaHHUECKUX XapPAKTEPUCTUK B CUCTEME BEKOTOPHOTO
YIIPABIICHHUSL.

[Ipsimoe yripaBieHre MOMEHTOM JIEKTPOIPUBOIA IEPEMEHHOTO TOKA.

3ananus AJs1 BHINOJIHEHUs J1adopaTopHoii padoTsl Ne 1:
MopenupoBaHue nepexoaHbix mpoieccoB cuctemsl TII-J1 B mporpamme MatLab Simulink
BO3MOXHO C IIOMOIIBIO CTPYKTYPHOM CXEMBI, IIpe/ICTaBIeHHOM Ha puc. 2.16, [3].

M. =0
T OA M
K |Ys Aulliiﬂ» Mo M| 1 | Ok
Tu-p+1 To-p+1 Jz-p

Puc. 2.16. CrpykrypHas cxema cuctemsl T1I - I
[epBriii sxciepuMenT B iporpamme MatLab Simulink npeanonaraer nccnenoBanue nepexoIHbIX

HPOLIECCOB Ug = f(t), lq = f(t), Qas = (t) cucremsl TII-J1 ipy 1mycke JABUraTens oT 3a1aT4nKa
MHTEHCUBHOCTH, pabOTe JBUTATENS B CTATUYECKOM PEXKHUME C TIOCTIEAYIOIINM TOPMOKEHHEM OT
3a/1aTYMKA UHTEHCUBHOCTH. Y TIPaBIIAIOIIMM Bo3aeiicTBueM cucreMsl T11-/] B nanHoM ciyuae
sBisgeTcs Hanpsbkenue ynpasienus TIL, (puc. 2.17).
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Puc. 2.17. Pa3ron u TopMOXXEHHE ABUTATENS HA X/X

Ha puc. 2.18 npencrasiieHbl napaMeTpsl YIPaBIAIOLIMX CUTHAJIOB HanpskeHus yrnpasieHus TII u
HOMUHAJILHOT'O TIOTOKA JIBUTaTeJIsl.
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Puc. 2.18. Ynpasnsroniue curaainsl HanpskeHus ynpasienus T1I u
HOMMHAJIBHOTO MTOTOKA JIBUTATEIISI

3ananus AJ151 BBINOJIHEHUS J1adopaTopHOM padoThl Ne 2:
Bo BTOpoMm skcniepumenTe B mporpamme MatLab Simulink Hy»HO BicciienoBaTh epexoHbIe

IIPOLECCHI Ug = f(t), g = f(t), e = 1(1) IIpY CKAYKOOOPAa3HOM OCIa0IEHHH TIOTOKA Y
paboTaromiero ABUraTelis. Y mpaBistomuM Bo3aeicTBrueM cuctemsl TI1-J] B manHOM citydae
sBIISeTCs HanpsbkeHue ynpasiieHus TII v moTok nBuraTesns, KOTOPbIA 0CIabaseTCsl CKAUKOM B 2
pasa Bo BpeMsl pabOThI ABUTATEINSI IPU HOMUHAIBLHOM CKOpOCTH, (puc. 2.19).
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Puc. 2.19. Pazron u TOPMOIKCHUC NBUT'ATCIIA Ha X/X npu 0CJIa0JICHHOM MarHUTHOM IOTOKE

Ha puc. 2.20 npeacTaBieHbl mapaMeTpsl yIPaBIAIOLINX CUTHAJIOB HanpsbkeHus ynpasienus TII u

05 -kdPy .

IIOTOKa ABUTATCIIA ITPU 0Ca0JIeHUHN ITOTOKA 0
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Puc. 2.20. Yopasistroniue cCUrHaiIbl HanpskeHust ynpasieHus T11 1 HOMMHaIBHOTO TOTOKA

05 -k®Py

JIBUTATEJNS TIPA OCIa0JIEHUN TTOTOKA 10

3ananus AJ151 BBINOJIHEHUS J1adopaTopHOi padoThl Ne 3:

B tperbem skcniepumMeHTe HEOOXO0AMMO MOTYUUTh MEPEXOIHBIE TPOLIECCHI Ug = f(t), 5 = f(t),

©as (t) MPU CKaYKOO0OPa3HOM MPHUIIOKEHUH HOMHUHAJILHOTO CTATHYECKOTO MOMEHTA K BTy
JBUTATENs, paboTaIOIEro Ha HOMUHAIBHOM CKOPOCTU. YTPABIIAIOIIUM BO3JCHCTBHEM CHCTEMBI
TII-/] B nanHOM city4ae siBjisieTcs HanpsbkeHue ynpasiienus TII, a Bo3myiaronum —
CKauyKkooOpa3Hast Harpy3ka Ha Bairy ABuratens, (puc. 2.21-2.22).
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Puc. 2.21. Pasron, paboTa ¥ TOpMOKEHHE JBUraTeNs C MPHIOKECHUEM
CKauKoOOpa3HOM CTaTHUECKOW Harpy3Ku
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Puc. 2.22. Yopasnsronue CUrHaiisl HanpskeHus ynpasieHus T1I, HoOMMHaIBHOTO MOTOKA
JBATATENS ¥ BO3MYILAOIIETO — CTATHYECKOTO MOMEHTA

3ananus AJ151 BbINOJIHEHUS J1adopaTopHOM padoThl Ne 4:
B ueTtBepTOM 3KCHIEpUMEHTE, K paboTaroleMy Ha HOMUHAJIbHONW CKOPOCTH JIBUTATEI0, CKAYKOM
MIPUKIIAIBIBACTCS CTATUYECKHI MOMEHT MpH 0cIabIeHHOM B 2 pa3a MarHUTHOM IMOTOKE.

Heo6xomumo uccienoBaTh U MPOAHATIM3UPOBATh MEPEXOTHBIC MPOIECCHI Ug = f(t), lq = f(t),

Opg = f(t) \Y4 > -

. Yrpasnstomum Bo3jaeiictBuem cuctembl TTI-/] B 1aHHOM ciydae sBIsSeTCSs
HanpspkeHue yrpasieHus TII 1 MOTOK, a BO3MYINAOIIAM — CKauK00Opa3Hasi Harpy3ka Ha Bajly
nauratens, (puc. 2.23-2.24).
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Puc. 2.23. Pa3ron, paboTa 1 TOpMOKEHHE JBUrATeNs C MPHIOKEHHEM CKauKOOOpa3HOM
CTaTUYECKOM HArpy3KH MPH OCIa0IEHHOM MarHUTHOM ITOTOKE
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Puc. 2.24. Ynpasnsronue CUrHaiibl HanpskeHus ynpasieHus T1I, HOMMHaIBHOTO MOTOKA
JBUraTelIs ¥ BO3MYLIAIOIIEr0 — CTATHYECKOTO0 MOMEHTA IIPU 0CIa0JIeHHOM MOTOKE

3ananus AJ151 BbINOJIHEHUS J1adopaTopHOM padoThl Ne 5:

[IaTBIi SKCTIEPUMEHT TIPEATIoIaraeT ucciae0BaHue MEPEX0THBIX TPOIIECCOB Ug = f(t), lq = f(t)

oy = f(t . . . .
, A8 ( ) C JIMHEWHO M3MEHSIOMIEHCS Harpy3Koil Ha Bary paboTaromero Ha HOMHHAJIbHON

CKOPOCTH JBUraTelns. B qanHoM citydae, ynpaBlsSiOIIMMU CUTHAJIaMH OyIyT — HalpsbKeHUe
ynpasienus TII 1 HOMHUHaIBHBIN TOTOK, @ BO3MYIIAIOLIUM — JIMHEHHBI MOMEHT Ha Bajly
nasurarens, (puc. 2.25-2.26).
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Puc. 2.25. Pasron, paboTa ¥ TOpPMOKEHHE ABUTATEINS C MIPUIIOKEHUEM
JINHEMHOM CTaTUYECKON Harpy3Ku
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Puc. 2.26. Ynpasistroniue cCUrHaisl HanpskeHus ynpasieHus T1I, HoMMHaIBHOTO MOTOKa
JIBATATENS ¥ BO3MYILAIOIIETO — JINHEMHOIO CTATUYECKOIO MOMEHTA



IIpunoxenne 2

OIIeHO‘leIe cpeacrea AJisi IpoBEACHUSA l'[pOMe)KYTO‘{HOﬁ arreCcranmmu

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBeIeHHA
NPOME:KYTOYHOH aTTeCTALMM:

Kox HNuauxkarop
HHIMKATOPA | TOCTHKEHH S OueHOYHBIE CPEICTBA
KOMINETEHIIHH
ITK-1: CiocoGHOCTH BBITIOJIHUTH MATEMATHYECKOE MOICTUPOBAHUE POOOTH3NPOBAHHON CUCTEMBI
IK-1.1 Hcnons3yer Bomnpocs! 11 IOATOTOBKM K 3a4eTy:
MIPOTPAMMBI 1. Kakwue BUIBI HArpy30K HMEIOT
CTPYKTYpPHOTO MIPOU3BOJICTBEHHBIC MEXaHU3MBI?
MOJICITUPOBAHUS JUIS 2. Uto ompenenseT BRIOOP poja TOKa MPUBOTHOTO
CUMYJISILIUN ANEKTPOABUTATENS?
POOOTH3NPOBAHHBIX 3. Kaxkue cymiecTByrOT OCHOBHBIC PEKUMBI paOOTHI
CUCTEM 3JEKTPONPHUBOJIOB?
4. Kak BBITIOJTHSETCS TIPOBEPKA JIEKTPOIBUTATEIIS
10 YCJIIOBHIO Harpesa?
5. Kaxkue cymiecTByrOT METO Bl IPOBEPKH
AJIEKTPOABUTATEIIS ITO HArpeBy?
6. Kaxk BeIIOTHSAETCS MPOBEPKA ICKTPOIBUTATEIS
10 YCIIOBUIO MEPETPY3KH?
7. Kakue ocHOBHBIC TpeOOBaHUS HEOOXOIUMO
BBITIOJTHUTH NPU BBIOOpE CHUIIOBOTO
npeobOpazoBarens?
8. 3ammuThl CUIOBBIX MpeoOpa3oBaTeCi.
9. Kaxkue 10CTOMHCTBA U HEAOCTATKH MPUCYIIH
TUPHUCTOPHBIM IpeoOpazoBaTessim?
10. JIocTomHCTBA ¥ HEJOCTATKU IIPe0Opa3zoBaTeICHt
YacTOThI C HEOCPEACTBEHHOM CBS3bIO?
11. JlocTtomHCTBA M HEAOCTATKHU MPEOOpa3oBaTEIICH
YacTOThI C aBBTOHOMHBIM UHBEPTOPOM TOKa?
12. JlocTomHCTBA M HEAOCTATKHU MPEOOpa3oBaTEIICH
4acTOTHI C aBTOHOMHBIM HHBEPTOPOM
HanpspKEHUs ?
13. OcobeHHOCTH TPUMEHEHUS] TUPUCTOPHBIX
npeoOpaszoBaresieil Mo yCIOBUIO MEPErpy3Ku?
[IK-1.2 Pewraer crangaprasie | Bompochl 11 IOATOTOBKH K 3a4eTy:

npodhecCHOHATbHbIC
3a7a4M 1o pazpadoTKe
aJITOPUTMOB pabOTHI
POOGOTH3NPOBAHHBIX
CHCTEM

1.

2.

OcobeHHOCTH IpUMEHEHUs1 TpeoOpa3oBaTeieit
YacTOTHI 110 YCIOBHIO MEPETPy3Ku?

Kakue cymecTByoT pexxumMbl pabOThI CHIIOBBIX
npeoOpa3oBareneil B 3aBUCUMOCTH OT HAarpy3Ku?
Kakune TpeGoBaHMs K CUCTEME YIIPaBICHUS
IEKTPOIPUBOIOM MOXKHO CHPOpMYyIHpPOBaTh IS
IPOEKTHUPYEMOM TEXHOJIOTMYECKOH yCTaHOBKH?
Kak Bnusier BUJ Harpy3Kd  JIEKTPONPUBOJIA HA
BBIOOP CHCTEMBI YIIpaBICHUs?

[TpuHIMTIBI HOCTPOCHUS CUCTEM TTOAYMHEHHOTO
peryarupoBaHMs KOPJUHAT B JIEKTPOIPUBOJIE?
OcCoOGeHHOCTH CUCTEMBI YIIPBIIEHUS ¢ 00paTHON
cBs3bio o DJIC.

OCOoOGEHHOCTH IBYX30HHOHM CUCTEMBI YIIPaBJICHUS




AJIEKTPONPUBOIOM.

8. Oco0OeHHOCTH CUCTEMBI YIIPaBIICHUS
MO3ULMOHHBIM 3JIEKTPOIIPUBOJIOM.

9. B kakom cirydae NpUMEHSIOT CUCTEMBI
CKaJISIPHOTO YIIPaBJIEHUS JIEKTPOIPUBOIOM
NIEPEMEHHOT0 TOKa?

10. locToMHCTBA M HEJOCTATKH CKAJSIPHOTO
yIpaBJICHUS.

11. ®opmupoBanue TpeOyeMbIX MEXaHUYECKUX
XapaKTEPUCTHUK B CUCTEMAX CKAJISIPHOTO
yIpaBJIEHUS.

12. Ot yero 3aBUCHT BBIOOP XapaKTEPUCTHKH
(yHKIIMOHAIBHOTO MPeoOpa3oBaTess B CUCTEME
CKaJISIPHOTO YIIPABJICHUS.

13. Kak npaBUIIHbHO BBITIOJHUTH HACTPOUKY
(yHKIIMOHAIBHOTO MpeoOpa3oBaTess B CUCTEME
CKaJISIPHOTO YIIPABJICHUS.

14. [IpyHIMO TOCTPOEHUS CUCTEM BEKTOPHOTO
yIpaBJIeHUS.

15. JlocTomHCTBA ¥ HEJJOCTATKU BEKTOPHOTO
yIpaBJIEHUS 3JIEKTPONPUBOIOM MEPEMEHHOTO
TOKa.

16. OcobeHHOCTH (POPMHUPOBAHUST MEXaHUICCKHX
XapaKTEPUCTUK B CUCTEME BEKOTOPHOTO
yTIpaBJICHUSL.

17. Tlpsimoe ympaBiieHHE MOMEHTOM
UIEKTPOIIPUBOIA IEPEMEHHOTO TOKA.

0) Ilopsiiok mpoBeaeHUS MPOMEKYTOYHON aTTeCTAllUU, IOKA3ATEJIN U KPUTEPUH
OlleHMBAHMUS:

[IpomexyrouHas aTrrectanus no aucuuruinae «Kypcosas paboTa» BKIIOYAET TEOPETHUECKUE
BOIPOCHI, TO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHUS 00YYaIOIIUMUCS 3HAHUMN, U TPAKTUYECKHE
3aJlaHus, BBISIBIISIONINE CTEeHb C(HOPMUPOBAHHOCTH YMEHUHN U BiIaJICHUH.

IMoka3aTe i U KPpUTEPUU MPOMEKYTOYHOM ATTECTAIUU:

— Ha OLEHKY «OTJHYHO» (5 0aoB) — 00y4aromuiicss IeMOHCTPUPYET BHICOKUN YPOBEHD
c(OpMUPOBAHHOCTH KOMIIETEHI[UI1, BCECTOPOHHEE, CUCTEMATHUYECKOE U TIIyOOKOE 3HAHHE
y4eOHOro MaTepuana, CBOOOIHO BBIMOJIHSAET IPAKTUUECKUE 3aJaHHsl, CBOOOTHO OTIEpUPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYaIUSX MOBBIIICHHON CII0)KHOCTH.

— Ha OLIEHKY «X0po1uo» (4 6amna) — o0yJaromuiicst 1IeMOHCTPUPYET CPEIHUN YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIUII: OCHOBHBIEC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOITYCKAIOTCs
HE3HAYUTENbHbIE OIUOKH, HETOYHOCTH, 3aTPYTHEHHSI IPU aHATUTHUECKUX OTIEPALIUAX, IEPEHOCE
3HAHWI U YMEHUH Ha HOBbIE, HECTAHAAPTHBIC CUTYAIHH.

— Ha OIIEHKY «y/JA0BJIeTBOPUTEIbHO» (3 Oanna) — 00ydyaroniuiicst 1IeMOHCTPUPYET MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHIIUI: B X0I€ KOHTPOJIbHBIX MEPOTIPUATHI OMYCKAIOTCS
OILIMOKH, MPOSIBISIETCS OTCYTCTBUE OTICNbHBIX 3HAHUH, YMEHUI, HABBIKOB, 00YJarOIIUNACS
WCIBITHIBAET 3HAUUTEIbHBIC 3aTPYAHCHUS MIPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSIMH TIPH HX
MepeHoCce Ha HOBBIE CUTYAIUH.

— Ha OIIEHKY «HEY/I0BJIeTBOPHUTEILHO)» (2 0amia) — 00yJaromuics JeMOHCTPUPYET 3HAHUS HE
6omnee 20% TeopeTUUEeCKOro MaTepuana, JOMycKaeT CYIECTBEHHbIEC OMNOKH, HE MOKET IMMOKa3aTh
WHTEJUIEKTYalbHbIE HABBIKH PEIICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeY10BJIeTBOPUTEIbHO» (1 6amn) — oOyuaronuiicss He MOKET MOKa3aTh 3HAHUS HA
yYpOBHE BOCTIPOU3BECHHSI U 00BICHEHUSI HHPOPMAIINH, HE MOXKET IMOKa3aTh MHTEIEKTYyalbHbIE
HABBIKU PELISHUS MPOCTHIX 3a/1a4.




OOy4Jaromuiics Moy4aeT OTMETKY «3a4TeHO0» IPHU YCIOBHH BBITIOJIHEHUS U 3AIIUTHI BCEX
MPETyCMOTPEHHBIX Ta00OPATOPHBIX PabOT HA OIICHKY HE HUXKE «yJOBJICTBOPHTEIHLHOY.



