MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroroBku/cnenuaibHocTh: 15.03.06 MexaTpoHHKa U po6OTOTEXHHKA

HaumeHoBaHue 00pa3oBaTe/IbHOI MporpaMmbl: KoMNbIOTepHbIE TEXHOJIOTHH YIPABJIEHHs B POOOTOTEXHHKE U
MeXaTpOHHKe

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
YIIPABJIEHUE POBOTAMU U MEXATPOHHBIMUA YCTPOMCTBAMMU

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM
Oo0si3aTenbHas
NMPOrpaMmbl:
Ne quCHMIIMHBI 10 Y4eOHOM
Aucn y y B1.0.21

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;
8 cemectp - 4;
Bcero - 8

Yacos (Bcero) no yueGHomy
TJIaHY:

288 yaca

Jexknun

7 cemecTp - 16 4acos;
8 cemectp - 12 yacos;
Bcero - 28 yaca

IIpakTnyeckue 3aHATHSA

7 cemecTp - 16 yacos;
8 cemecTp - 12 yacos;
Bcero - 28 yaca

JladopaTopHbie padoThI

7 cemecTp - 32 yaca;
8 cemecTp - 24 yaca;
Bcero - 56 yaca

Kouncynabranuu

7 cemecTp - 2 yaca;
8 cemecTp - 2 yaca;
BCero - 4 yaca

CamocTrosiTesibHasi padoTa

7 cemectp - 77,5 yaca;
8 cemecTp - 93,5 yaca;
Bcero - 171,0 uac

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAs:

Konrpoabsnas pabora
PacuerHo-rpaduueckas padora
JlabopaTopnasi pabora

HpomemyTquaﬂ aTTrecrauud:

IK3aMeH
IK3aMeH

7 cemectp - 0,5 yaca;
8 cemectp - 0,5 yaca;
Bcero - 1,0 yac

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Apnamoe b.1.
[IpenomaBaTelib WaeHTaukatop R2db20bbf-AdamovBl-4e0d2620 b.1. Anamos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyKOBOI[HTeHL o Bnageney, ApaMmoB b.W.
O6pa3OBaTeHBHOI/I HpOI‘paMMbI VaeHTuduraTop R2db20bbf-AdamovBI-4e0d2620 B,I/I_ AI[aMOB
(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBKa MOAIHCH)
3BaHKE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w o Ceenennn o enagensue L3N M3K
3aBeyroIHi BBITYCKAIOLICH Braeren MepKypbes W B.
Kadeapbl [T — Rd52c763c-MerkuryeviV-1e4aB83 N.B. MepkypbeB
(OJIDKHOCTB, YUeHas CTETICHb, YUCHOE (moamucs) (pacmudpoBKa HOIIHCH)

3BaHKE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ienp ocBOoeHUS! AUCHHMILUIMHBI. COCTOMT B M3YyYCHHMM M OJKCIIEPUMEHTAIIBHOM MCCIEAOBaHUU
ITOPUTMOB YIIPABJICHUS JBUKEHHEM POOOTOB U MEXATPOHHBIX YCTPOMCTB.

3agaun AMCHMIIINHBI

- U3y4EHHE MaTEMATUUYECKUX MOJIeel KOJIECHBIX U MaHMIIYJISILIUOHHBIX POOOTOB, UCIIOIb3yEMbIX
JUIsl CUHTE3a 3aKOHOB YIIPaBIICHNUS,

- U3y4eHHe OCHOBHBIX NMPUHIIMIIOB YIIPaBICHUS pOOOTaMH U MEXAaTPOHHBIMH YCTPOHCTBAMU;

- U3y4€HHUE TUIIOBBIX 3aKOHOB YIIPABJICHUS JBM)KEHUEM POOOTOB;

- HKCIIEPUMEHTAIBHOE UCCIICA0OBAaHNE TUHAMUKH YIIPABIISIEMOTO ABIKEHHS pOOOTOB.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

OIIK-4 CnocobeH
MMOHUMATh TTPUHITUTIBI
paboThl COBPEMEHHBIX
nH(OpMaITMOHHBIX
TEXHOJIOTHH B
HCIIOJIL30BATh UX IS
pelieHus 3aaa4y
npodecCHOHAIbHON
JIeITeIIbHOCTH

N1-1lonk-4 Mcionb3yer
COBPEMEHHBIE SA3bIKU U
CHCTEMBI IPOTPAMMHUPOBAHUS
JUIS peLIeHus
pohecCuoHANBHBIX 3aa4

YMETb:
- pa3zpabaThIBaTh IPOTrpaMMHOE
o0ecrieueHne s peaTn3aluy alropuTMOB
yIpaBJIeHUS] MOOMIBHBIMHU KOJIECHBIMU
poboTtamu;

- pa3zpabaThIBaTh IPOTrpaMMHOE
oOecrieueHne st MOJCITMPOBAHUS U
peanu3ayy aIropuTMOB YIIPABICHUS
MaHUMYJIAIUOHHBIMH POOOTaMH.

OIIK-4 Cnocoben
MOHUMATh MIPUHITUTIBI
paboThI COBPEMEHHBIX
MH(pOPMaILlMOHHBIX
TEXHOJIOTHH U
HCIOJIL30BaTh UX JIJIA
pelIeHus 3a1a4
npodecCHOHATbHON
JIeSITeIbHOCTH

N 1-20mnk-4 [IlpumensieT
COBPEMECHHEIC
MaTeMaTHYECKUE MAKEThI JJIs
MOJICTTUPOBAHUS U
WCCJICIOBAHMS TUHAMUKU
CHCTEM, YIPaBISIEMOTO
JBUKEHHS MEXATPOHHBIX U
POOOTOTEXHUUECKUX
YCTPOMCTB

YMETB:

- IPOBOAUTH YUCIEHHOE MOJEIUPOBAHUE
YIPaBJIsSEMOro JIBUKEHUS poOOTOB U
MEXaTPOHHBIX CUCTEM B MATEMaTUYECKUX
ITaKeTax.

OIIK-11 Cnocoben
pa3pabaTbeIBaTh U
PUMEHSTH aITOPUTMBI 1
COBpPEMEHHBIE IIU(PPOBBIE
IPOTPaMMHBIE METOIBI
pacyeToB U
IPOCKTHPOBAHUS
OTJENIBHBIX YCTPOUCTB U
MIOJICICTEM MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM
C MCITOJIb30BaHHEM
CTaHJAPTHBIX
UCTIOTHUTEIILHBIX U
YIIPaBJIAIONIUX YCTPOICTB,
CpeICTB aBTOMATHKH,
U3MEPUTEIIbHON U
BBIYUCITUTEILHOU TEXHUKH

NJI-1omk-11 Ciocoben
MIPOBOAMTH CHHTE3 AITOPUTMOB
VIIPaBICHUS MEXaTPOHHBIMA U
POOOTOTEXHUYECKUMU
YCTPOMCTBAMMU IO 3aIaHHBIM
XapaKTePUCTUKAM KayeCcTBa
peryJIMpOBaHUS

3HATH:
- OCHOBHBIE METO/Ibl CTA0MIN3AUI
JUHAMUKU MEXATPOHHBIX CUCTEM;

- OCHOBHBIE MPUHIUIIBI U AJITOPUTMBI
YIPaBIEHUS MaHUITYJISIIUOHHBIMU
poboTtamu;

- OCHOBHBIE MPUHIUIIBI U AJITOPUTMBI
yIpaBieHUusI MOOMIBHBIMU POOOTaMHU.

YMETB:
- IPOBOJIUTh CUHTE3 CTAOMIU3UPYIOILIEro

YIIPABJICHUS IO OLIEHKE BEKTOPA
COCTOSIHUSI MEXaTPOHHOM CUCTEMBI;

- pa3zpabaThIBaTh aJTOPUTMbI YIIPABICHUS
MaHHUITYJIITOPAMU Ha KUHEMAaTUYECKOM
YPOBHE U NMPOBOJANTH SKCIEPUMEHTAIBHOE
UCCIIEI0BAHUE YIIPABIIIEMOIO IBUKECHHS;
- pa3pabaThIBaTh aJTOPUTMbI YIIPABICHUS
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

B COOTBETCTBHH C
TEXHUYECKUM 3aJIaHUEM,
pa3pabaThiBaTh MUGPOBHIC
QITOPUTMBI U TIPOTPAMMBI
yIpaBJICHUS
POOOTOTEXHHUYECKUX CUCTEM

MOOMJILHBIMH pO6OTaMI/I " IIPOBOJAUTDH
SKCIICPUMCHTAJIIbHOC UCCIICAOBAHNC
YIpaBJIA€MOI0 ABUKCHUA.

IIK-1 Crocoben
y4acTBOBATh B
IPOCKTUPOBAHUU U
KOHCTPYHPOBAaHUU
IKCIIEPUMEHTAIIbHBIX
MaKETOB MEXaTPOHHBIX U
POOOTOTEXHUYCCKUX
CHUCTEM, N3/ICIINH NEeTCKOU 1
o0pa3oBaTelIbHOMI
POOOTOTEXHUKHU

N/1-1nk-1 Cnocoben
BBITOJIHATH pa3paboTKy
CXEMOTEXHUYECKHX PEIICHUH U
IPOBE/ICHUS PAaCUETOB
OIIBITHBIX 00Pa3IoB
MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX
YCTPOMCTB, U3AETUN JETCKON 1
o0pa3zoBaTebHOU
POOOTOTEXHUKH C
NPUMEHEHHEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJOTHI

3HATh:

- OCHOBBI KHHEMATUKH U IMNHAMHKH
MaHUTYJISITUOHHBIX POOOTOB;

- OCHOBBI KHHEMATUKH U IMHAMHKH
MOOUITBHBIX POOOTOB.

YMETB:

- pa3pabaThIBaTh AMHAMUYECKUE MOJEIH
MaHHITYJISIIUOHHBIX POOOTOB;

- pa3pabaThiBaTh KHUHEMATUYECKHE U
JUHAMHYECKHE MO/IETTU MOOMIIbHBIX
pOOOTOB Ha YpOBHE, HEOOXOAUMOM IS
peleHus 3a1a4 yIPaBICHUsL.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctiuinHa OTHOCHUTCS K OCHOBHOW TPOQ)ECCHOHAIBHOW 00pa3oBaTeNbHOW IpOrpaMMe

KomnpioTepHble TEXHOJOTHH YIpaBiIeHUS B poOOTOTeXHHMKE M MexarpoHuke (mamee — OIIOID),
HarpaBjeHus: moarotoBku 15.03.06 MexarpoHuka u poOOTOTEXHUKA, YPOBEHb OOpa30BaHUs: BHICIIEE
oOpa3oBaHue - OakanaBpuar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh OCHOBBI IMHEWHOW anreOpbl M aHAIUTUYECKON FreOMETPUH, TEOPETUUECKON MEXaHUKH, TEOPUU
ABTOMAaTHUYECKOTO YIIPABJICHUS, TEOPUU YCTOMYMBOCTH JABUKECHUS

- 3HaTh almapaTHbI COCTaB CUCTEM YIIpaBJICHUS U HHPOPMALMOHHO-U3MEPHUTEIBHOMN CUCTEM
MEXaTPOHHBIX U POOOTOTEXHUYECKUX YCTPOUCTB

- yMEeTh pa3zpabaThIBaTh MPOrpaMMHOE O0ecIIedeHne B MAaTEMaTHYECKHX TaKeTax Julsd aHaIu3a
Pe3yabTaTOB IKCIIEPUMEHTOB

- yMeTh pa3zpabaThiBaTh MporpaMMHoe obecriedeHue Ha a3bikax C++ umu Python, MATLAB niu
Scilab

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUITIMHBI, HEOOXOIUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpPyJI0eMKOCTh JUCHIUIUTMHBI COCTABIISIET 8 3a4€THBIX euHMII, 288 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A ceMecT aTTecTaluu
M pe /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Junamuika u 72 7 8 24 | 10 - - - - - 30 - Ilodzomoeka pacuemuvix 3a0anuil: 3ananue
YIpaBJICHUEC OPHUCHTHUPOBAHO Ha PCIICHUA 3a1a4u 1O TEME
JBU)KCHUEM OMHM- "luHamMuKa U yIpaBlieHUe IBIKEHUEM OMHU-
poboTOB po6OTOB", BKITIOUAIOIIEH POBEICHUE
11 JluHamuka u 72 8 24 | 10 - - - - - 30 - YHCICHHOTO MOJICIIUPOBAHUS IBIDKEHUS
yIpaBieHUe CHCTEMBI, OTpe/ieNieHus Ko HUIIUEHTOB
JIBIDKEHUEM OMHH- YCUJICHUSI U aHAJIN3a TOYHOCTH YIPABIICHUS
po6oTtoB Ioozomoska Kk meKyuiemy KOHmpoaio:

IToBTOpEHNE MaTepuaa Mo pasaety
"luHamMKKa U yOpaBleHUE IBUKEHUEM OMHU-
pobotoB"

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4y BBITIOJHEHUS 1abopaTOpHOIt paboThI, a
TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "JluHaMuKa U yrpaBieHUE ABUKEHUEM
OMHH-pOOOTOB" MaTepHany.

Ilo020moeKa K KOHmMPOIbHOU padome:
W3yuenue MarepuaioB no pazaeny "JlnHamuka
U ynpaBJieHHE JBIKEHHEM OMHH-POOOTOB" 1
MIOJITOTOBKA K KOHTPOJIbHOH paboTe
Iloo2omoexa kK npakmuuecKum 3aHAMUAM:
N3ydenne matepuana no pazaeny "Jlunamuka u
yIpaBJIeHHE IBHKEHHEM OMHH-POOOTOB"
MTOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MIPAKTHYECKHUX 3aHATUSIX




Camocmoamenvroe usyuenue
meopemuueck02o mamepuana: VIsyaenue
JIOTIOJIHUTEIBHOTO MaTepuaa o pasjery
"JlMHaMUKa W yTIpaBlicHUE ABIDKCHHEM OMHHU-
pobortos"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], cTp. 4-11, 38-51, 56-60

JnHamMuKka u
yIpaBJIeHUE
MaHHUIYJIAIHOHHBIMA
pobotamu

36

14

2.1

JvnHamuka u
yIpaBlieHue
MaHUITYISIAOHHBIMHU
pobotamu

36

14

Tloozomoexa pacuemnvix 3a0anuii: 3axanme
OpPHEHTHPOBAHO Ha PELICHHUE 3aa4H 110 TEME
"JluHaMHKa U yIIpaBlIcHUE
MaHUNYJISIHHOHHBIMU poOoTaMu'",
BKJIIOYAIOLIEH BBIBOJ|, YPABHEHUN JUHAMUKU
MaHUILYJIITOpa Ha KOMIIBIOTEPE U pacdyeéra
YOPaBJISIOLINX BO3AEHCTBUI

IlodzomogKa K neKyuiemy KOHmpoio:
IToBTOpEHNE MaTepuaa Mo pasaety
"IluHamMKKa U yOpaBlieHUE
MaHUITYJTHOHHBIMA poOoTamu”
Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHUS 33/1aHUH 110 1abopaTopHOW padoTte
HEO0XOIMMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 H3yYEHHOMY B
paznene "JluHaMuKa U yrpaBieHHUe
MaHHUIYJIAIHOHHBIMU poOoTaMu" MaTepHaity.
I1o020mo6Ka K npaKmu4eckum 3auAmuam:
U3yuenue Matepuana no pazzaeny "JuHamuka u
yIpaBiieHnEe MaHUIYJIAIMOHHBIMU poOoTaMu'"
TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAKTUYECKUX 3aHATUIX

Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasJierry
"JlnHaMUKa W yIIpaBlIcHUE
MaHHITYJIAHOHHBIME podoTamu”

H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:




[3], cTp. 215-246

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 32 16 0.5 44 335
Hroro 3a cemecTp 144.0 16 32 16 0.5 77.5
3 VYnpasienne 68 4 18 6 - 40 - Iloozomoeka K meKyuiemy KOHmMPOJI0:
MaHUMYJIAHOHHBIM IToBTOpEHNEe MaTepuana Mo pasaeity
pob6orom KUKA "VYmpapieHrne MaHUTYJSIITHOHHBIM POOOTOM
youBot KUKA youBot"
3.1 VYnpasienne 68 4 18 6 - 40 - Ilodzomogexa k nabopamopuoit padome: Jns
MaHUMYJIAIHOHHBIM BBITIOJTHEHMS 33/1aHUH 110 T1a00paTopHOH padoTte
pob6orom KUKA HEOOXOAMMO TPEBAPUTEIIEHO U3YUHTh TEMY U
youBot 3aJ1a4M BBITIOJHEHHMS JTAOOpaToOpHOil paboThl, a
TaK K€ M3y4YUTh BOIPOCHI BApUAHTOB
00pabOoTKU pe3yNbTaTOB 10 H3YYCHHOMY B
paznene "YnpaieHre MaHUTYISITUOHHBIM
poborom KUKA youBot" matepuainy.
Ilo020mogKa K npaKmu4eckum 3auAmuam:
W3yuenue Matepuana no paszaeny "YnpapieHue
MaHHUYISHOHHEBIM pobotom KUKA youBot"
MIOATOTOBKA K BBITTOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
"YrpaBieHnue MaHUITYIALHOHHBIM POOOTOM
KUKA youBot"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], . 1
4 Crabunmsanus 40 8 6 6 - 20 - Ilo0zomoeka K meKyuiemy KOHmMPOJiio:
JBIDKEHUS] MOOMITBHBIX IToBTOpEHNe MaTepuaa Mo paszaety
Y MaHUMYJISITUOHHBIX "Crabunu3zanus IBIKEHUS MOOMIBHBIX U
poboTOB MaHUMYJSIHOHHBIX pOOOTOB"
4.1 Crabunm3aius 40 8 6 6 - 20 - Iloozomoska K nabopamopnoii pavome: J1ist

JIBUYKEHHSI MOOMITbHBIX
1 MaHUITYJIAITUOHHBIX
po6oToB

BBITIOJTHEHUS 33/IaHUH 10 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEIHHO U3YUUTh TEMY U
3a[a4H BBITIOJTHEHNUS 1Tab0paTOpHOH paboTsl, a
TakK K€ U3Y4YUTh BOIIPOCHI BAPHAHTOB
00paboTKH Pe3yIbTATOB 110 H3yYEHHOMY B
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paszzaene "CraOunm3aius NBUKCHUS MOOHIbHBIX
1 MaHMITYJSIIMOHHBIX pOOOTOB" Marepuay.
IIoozomoeKa K ayoumopHsim 3aHAmMUAM:
[IpopaboTka JIEKIINH, BEITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
IloozomoeKka K npakmuueckum 3anamusam:
Wzyuenne maTepuana 1mo pa3aeiy
"Crabuim3anus ABMKEHUSI MOOMIIBHBIX 1
MaHHITYJSIITHOHHBIX POOOTOB" IMMOATOTOBKA K
BBITOJTHCHUIO 33JJaHUI HA MTPAKTHYCCKUX
3AHATUAX

CamocmoamenbHoe uzyuenue
meopemuueckozo mamepuana: VIzyuenue
JIOTIOJTHUTETIFHOTO MaTepuana Mo pa3aeny
"Crabuwimn3anus IBHKECHUS MOOUIBHBIX U
MaHUITYJITHOHHBIX POOOTOB"

Iloozomoeka pacuemmnvix 3ad0anuii: 3aganve
OpUEHTHPOBAHO Ha PEIICHHE 3aa4uH I10
pasgeny "Crabumm3anus IBIKEHIS MOOMITBHBIX
1 MaHWUMYJISIUOHHBIX poOOTOB", BKIFOUAIOMICH
HCCIICIOBaHHE YIPABIAEMOCTH U
HaOJIFOJa€MOCTH CUCTEMbBI, CHHTE3a
YOPAaBISIOMNX U HAOIOJIAIONUX YCTPOKCTB,
MOJIETTUPOBAHUS YIIPABJSIEMBIX MPOIIECCOB HA
KOMITBIOTEPE

H3yuenue mamepuanog 1umepamypHulx
UCMOYUHUKOG:

[2], cTp. 79-108

Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 12 24 12 05 60 335
Hroro 3a cemecTp 144.0 12 24 12 2 - 05 93.5

HUTOrO 288.0 - 28 56 28 4 - 1.0 171.0

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyansHble KOHCYIbTAlMH 0 KYpCOBBIM IpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruiniel; CP — camocrostensbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Jlunamuka u ynpasnenue 08uiceHuem oOMHU-pooomos

1.1. JluHamuka 1 yrnpaBlieHHE JBH)KCHHEM OMHHU-POOOTOB

Knaccudukanus u chepbl npuMeHEHUSI MOOMITBHBIX (JJOKOMOIIMOHHBIX) pOOOTOB. THIIBI IaccH
MOOUJIBHBIX KOJECHBIX poOOTOB. THUIBI OMHU-KOJIEC: OPTOrOHATBHBIE U MEKaHyM-Konéca. Mojenu
UjcabHBIX OMHH-KONEC. KnHemMaTnueckuii ananus miatGopMbl ¢ MEKaHyM-KoJiEcaMu (Ha IpuMepe
KUKA youBot) u ¢ opToroHaabHbIMH OMHHU-KOJEcamMu. (OCHOBHBIC TPUHIIMIIBI HABUTAIIMH
MOOWJIBHBIX POOOTOB. 3ajadya OJOMETPHUYECKON HaBHralMu IIaTGopMbl C OMHHU-KOJIECAMHU.
Tunoble aaropuTMbI TPAEKTOPHOTO yIpaBieHUs] MOOMIBLHBIMU poboTamu. J[MHaMuKa MOOUIIBHBIX
pobotoB ¢ ponukoHecymuMmu konécamu (Ha npumepe KUKA youBot). TunoBbsie anropuTmsl
pEeryJlMpoBaHHsl CKOpPOCTEH BpalleHus Koyi€c. AmnmapaTHbBIA COCTaB CHUCTEMbl YIPaBICHUS U
UH(POPMALMOHHO-U3MEPHUTEIBHOI crcTeMbl youBot. Yrpasienne moomibHoi miardopmoit KUKA
youBot cpeactBamu youBot API. DkcnepuMeHTallbHOE MCCIEAOBAHUE KUHEMATUKU W JUHAMHUKU
MOOWIIBbHOM T1aTdopmbl youBot. Mnentudukanus mapaMeTpoB e€ JUHAMUYECKON MOJIEIH.

2. ,HMHCIMMKCI u ynpaeieHue MarnunyaiAuyuOHHbIMU p060mamu

2.1. lunamuka u ynpasjieHHE MaHUIYJISIIUOHHBIMA poOOTaMU

Knaccupukanus u  cheppl NpUMEHEHHS MAHUNYISALMUOHHBIX poboToB. KoHcTpykius
manumyssitopa podora KUKA youBot. Ananmutuueckoe W YHCICHHOE pEIICHUE NPSIMOM U
oOpaTHOW 3aja4 KHUHEMAaTUKU JJIsi MOOWJIBHOrO MaHuIyiasTopa youBot. VYmpaBnenue
MaHUIYJISATOPaMH 110 MOJIOKEHUIO, CKOPOCTH, YCKOPEHUIO, CHile. TUIOBbIE aJITOPUTMBI YIIPABIICHUS
HOJIOKEHHUEM 3BeHa poboTa youBot.

3. Vnpasnenue manunyaayuonnvim pobomom KUKA youBot

3.1. YnpaBnenue ManunynsaunoHHsM podorom KUKA youBot

Vnpasnenue manunynaropom KUKA youBot cpeactBamu youBot API. DxcnepumenTtanbHoe
UCCIIEIOBaHNE KHHEMAaTUKU U JUHAMUKA MaHHUIynsTopa pobora youBot. Ilporpammuas
peanu3anysi aIrOpUTMOB IIEpEMEIIeHMs] CXBaTa BJAOJb 33JaHHOM TpaeKTOpuUH. 3ajgada
CTaOMIIM3ALMU TTOJI0KEHUS 3B€HA MAHUMYJISATOpa. TUIIOBBIE 3aKOHBI PErYJIMPOBAHUS U UX CBOICTBA.
BnusiHug 3ana3apiBaHus, HEXKECTKOCTH AJIEMEHTOB MEXaHUYECKUX Mepeaay, JIOPTOB, OrpaHUYEeHUN
Ha YOPAaBIAIOLIEE BO3JCHCTBUE HAa TOYHOCTH YIPABICHHS U  YCTOMYMBOCTb CHUCTEMBI.
Marematuueckoe MOJIETUPOBAHHUE yIpaBiiieMoro ABMeHUs 3BeHa B cpenax MATLAB Simulink
i Scilab Xcos.

4. Cmabunuzayus 08udceHust MOOUIbHBIX U MAHURYIAYUOHHBIX pOOOMO8

4.1. Crabunu3zanus IBUKEHUS MOOMIIBHBIX U MAHUYJISIIIMOHHBIX POOOTOB

«HenomuonpuBoanusie» (underactuated) cucTembl; WX TNpUMEphl. 3ajada CTaOWUIU3AIUHU
JBUKEHMSI TPAHCIIOPTHOIO CpeicTBa Segway. JImHeapusanus ypaBHEHMHM OUHAMHKU Segway B
OKPECTHOCTH  MPOTPAaMMHOIO  JBWKEHHS. AHaNu3  YOpaBIsIeMOCTH M HaOJII0JaeMOCTH
JUHEapU30BaHHONW cucTeMbl. CHHTE3 CTAOMIM3UPYIOIIEro YIPaBIEHUS MOJAIBHBIM METOJIOM.
OnTtumanbHas JIMHEHHO-KBaJpaTH4Has craduwim3anus. AnreOpandeckoe ypaBHeHHe Pukkatu u
CHOCOOBI €ro pelieHus. YTpaBlieHHe MO OLEHKe COCTOsIHMs. Pacuér HaOnromaroumx yCTpOMCTB.
MopnenrupoBanue ABMKEHUS Segway C HallICHHBIM YIIPABICHUEM.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. CemecTp 8
2.1. Kunemaruka manunynsaropa youBot (2 yaca)



2.2. Pemenue npsMoit 1 00paTHOI 3a/1a4 KHUHEMAaTUKK MaHUITyIsiTopa youBot (2 vaca)
2.3. YnpaBieHue MaHUIYJISITOpoM youBot 1o BeKTOpaM MOJI0KEHUS U CKOPOCTH.
Crabunuszanus mporpaMMHON TpaekTopuu (2 yaca).

2.4. BeiBo ypaBHEHUM TMHAMUKHK Seagway. MccieqoBanue ynpaBiisieMOCTH U
Ha0JII0/JaEMOCTU CUCTEMBI.

2.5. Pemenue 3a1a4yn MOIaIbHOM M ONITUMAJIBHOM cTabmim3auu Segway (2 Jaca).

2.6. CunTe3 HaOMIOIAIONIETO YCTPOICTBA B KOHTYpE YIpaBlIeHHUS Segway. YTpaBJieHue 1Mo
OIICHKE COCTOSTHUA (2 yaca);

2. Cemectp 7

1.1. KunemaTr4eckuii aHaIM3 MOOMIIBHON TJIaTGOPMBI C OMHH- M MEKaHyM-Konécamu (2
qaca).

1.2.KonTposbsHas padora (2 yaca).

1.3. OnomeTpuueckasi HABUTalus 1 KHHEMAaTHYECKUE allTOPUTMBI yIIPaBICHHUS pOOOTOB
youBot (2 gaca).

1.4. lunamudeckuii aHanu3 MOOMIBHOM TIaT(HOPMBI C OMHU- U MEKaHyM-Kosiécamu (2 Jaca).
1.5.MogenupoBaHue yrnpasisieMoro ABMKEHHsI MeKaHyM-TutaTdopmsl (2 yaca)

1.6. Kunemaruka u AMHAMHUKA MPOCTPAHCTBEHHOTO MaHUMTYJIsATOpa (4 Yaca)

1.7. 3amura pacu€rHoro 3ananus (2 yaca).

3.4. Tembl 12a60paTOPHBIX padoT
1. Cemectp 8
2.1.IIporpammusie cpeactBa youBot API ans ynpasienust manumnynsaropom youBot (2 gaca).
2.2.YupaBneHue MaHumyistopom youBot o nonoxenuto (4 yaca).
2.3.3ammTa nabopatopHbIX padboT (2 yaca).
2.4.Yupasienue Mmanumnyistopom youBot mo ckopoctu. Ctabuimsaius mporpaMmmMHOI
TpaeKTOPHH cXBaTa (4 Jaca).
2.5.3amura nabopaTopHBIX padoT (2 "aca).
2.6.MonenupoBaHue MPOLECCOB YIPaBISHUs 3B€HOM MaHUITyJIsiTopa B cpene Scilab Xcos
(MATALB Simulink) (2 yaca).
2.7. 3ammra 1abopaTopHbIX padboT (2 yaca).
2.8. CuHTE3 ¥ MOJEIMPOBAHNE ONITUMAJIBLHOTO CTAOMIN3UPYIOIIETrO YIIPaBICHUS CPEACTBAMU
Scilab u Xcos (MATALB Simulink) (4 gaca).
2.9. MopaenupoBaHue ABM>KEHUS TPAHCIIOPTHOTO cpecTBa Segway. CHHTE3 U UCClIeIOBaHHE
CTaOMIIM3UPYIOLIETO yIpaBieHus (2 yaca);
2. Cemectp 7
1.1.ITporpammusle cpenctBa youBot API nns ynpasnenus ninatdopmoit youBot (4 gaca).
1.2. Kunemarnueckoe ympasjieHrue MOOUIbHOM Tuiatdopmoit youBot (4 gaca).
1.3. HaBuramus MmoouiabHO# miuatdopmsl youBot o onomerpuyeckoit naopmaruu (4 gaca).
1.4. JIsmxenue miardopmel youBot Baoas TpaekTopun (2 daca)
1.5. UccnenoBanue AMHaMUKK MOOMIBHOHN TIaTgopmbl youBot (4 vaca).
1.6. UnenTudukarus napaMmeTpoB JUHAMUYECKOH Moaenu poboTa youBot (4 gaca).
1.7. 3ammra nabopatopHbIX padoT (2 yaca).
1.8. BeiBOA ypaBHEHHI JBHKEHUSI MAHUITYJIATOPA C IPUMEHEHHEM MATEMATHYECKOr0 MaKeTa
(4 gaca).
1.9. Pacu€r ynpaBistomux BO3IEHCTBUM MPU MTEPEMEIICHUH 3BEHbEB MAaHUITYJIATOPA 110
3alaHHOMY 3aKOHY (4 yaca).

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)
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1. OOGcyxneHue marepuanoB Mo KeidcaMm pasznena "/IlMHaAMUKa M yHpaBICHUE JBHKCHHEM
OMHH-POOOTOB"

2. OOcyxkneHue MaTepualoB 1O Keiicam pasnmena "/luHamuka ©  yopaBlieHUE
MaHHUITYJISITUOHHBIMH poOoTaMu"”

3. OO0cyxaeHre MaTepualioB O KelicaM pasaena "YpaBieHre MaHUITYJIILUOHHBIM pOOOTOM
KUKA youBot"

4. OOcyxaeHue MaTepuaioB Mo kericam pasaena "Crabunm3aius IBHKEHUS MOOUIBHBIX U
MaHHUITYJISIMOHHBIX POOOTOB"

Texywuti konmpoas (TK)

1. KoxcynpTanuu HamnpaBieHbl Ha NOJY4YEHUE MHIMBUAYAJIBHOTO 3aJaHUsl Ul BBIIOJIHEHUS
KOHTPOJIbHBIX MEpONPUATUI 1O pasfeny "JlMHamMuKa M ynpaBi€HHE JBUKEHHUEM OMHU-
po6oToB"

2. Koncynbranuu HampaBieHbl HA MOJyYCHHE WHAWBUIYAIBHOTO 3a/aHUs ISl BHIIIOJHEHHUS
KOHTPOJIbHBIX MEPONPUATUH 1O pazzieny "JlMHaMuKa U yrpaBlieHUEe MaHUITYJISLUOHHBIMU
poboramu”

3. Koncynbranuy HampapieHbl Ha MOJIy4€HHE WHIAMBUYaIbHOIO 33JaHUs Ul BBIIOJIHEHUS
KOHTPOJIBbHBIX MEpPONPUATUN IO paszaeny '"YHpaBieHHE MaHUIYJISLUOHHBIM pPOOOTOM
KUKA youBot"

4. KoHCynbTallUM HaIlpaBJIEHbl Ha MOJIYYEHHE WHIUBUIYATbHOIO 3a/aHUs JUIsl BBITOJIHEHUS
KOHTPOJIbHBIX MeponpusaTuil mo pasgeny "CraOunauszauus JBU)KEHUS MOOWIIBHBIX MU
MaHUIYJISUOHHBIX POOOTOB"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YJIbTaThl 00YUYEHHUS 110

Howmep paznena
JTUCHUTLIUHEI (B

O1eHOYHOE CPECTBO
(TN ¥ HAUMEHOBAHUE)

Kongl
JUCLUIUINHE COOTBETCTBUM C
WH/IUKATOPOB
(B cOOTBETCTBUU C pazjesioM 1) n.3.1)
1]12]3[4
3HaTh:
OCHOBHBIE METO/Ibl CTAOMIIN3ALIUU TUHAMUKH PacuetHo-rpaduueckas padora/Crabuinzanus
MEXaTPOHHBIX CUCTEM N-lonk-11 + | IPOrpaMMHOIO JBUKEHHUS «HEIOJIHOIIPUBOIHOW
CUCTEMBI 110 JTMHEHHOMY MTPUOITHKEHHIO
OCHOBHBIC ITPUHIIMITHI ¥ AJITOPUTMBI YIIPABIICHUS JlaboparopHas padota/3amnmra 1a00paTOpHEIX PadoT.
MOOUITBHBIMH POOOTAMU N-1lonk-11 + bnok «Ynpasrnenue MOOUIBHBIM MEKaHYM-POOOTOM
youBot»
OCHOBHBIE ITPUHLUIIBI U AITOPUTMBI YIIPABICHUS JlaGopatopHas pabora/3amura 1abopaTopHbIX padoT.
MaHHITYJISIIUOHHBIMUA POOOTaMHU bnok «YmpaBieHrne MaHUYJIAIIMOHHBIM POOOTOM Ha
OCHOBE pellIeHHsI 00paTHOM 3aauu O NOJOKEHUAX»
N-lomnk-11 +
JlaGopaTtopHnast pabota/3amura 1a00paTOpHBIX PadoT.
bnok «YmnpasneHre MaHUMYJIALIUOHHBIM POOOTOM Ha
OCHOBE pelIeHHsi 00PaTHOM 3a/1a4i 0 CKOPOCTSX)
OCHOBbI KHHEMATHKH M TMHAMUKH MaHHIYIAUMOHRBIX | 1 Telmea + PacuetHo-Tpaduueckas pabora//lunaMuka
po6oTOB MIPOCTPAHCTBEHHOTO MaHMITYIISITOPA
OCHOBBI KHHEMATHUKU M TUHAMUKHA MOOMIIbHBIX KonrtponsHas padbora/Kunemarndeckuii aHan3
po6oTOB MOOMIJIBHOTO pOOOTa ¢ OMHU-KOJIECAMU
NA-1nk-1 +
Pacuerno-rpadguueckas pabora/MonenupoBaHue
YIPaBJIIEMOro JBH)KEHUS] MOOMIIBHOT'O poboTa
Ymersb:
pa3pabarbIBaTh MpOrpaMMHOE obecrieueHue Jyis JlaGopatopHas pabota/IlogroroBka K UKy padoT mo
pealin3aluy alropuTMOB YIIpaBJIeHUs MOOUIbHBIMU NI-1omk-4 + VIIpaBIeHUIO MeKaHyM-TaTdopmoi youBot
KOJIECHBIMU poOOTaMHU
pa3pabatbIBaTh pOorpaMMHOe oOecrieueHre s W-lomca + JlaboparopHnas padota/IloaroroBka K HUKIy padoT 1o
MOJICIIMPOBAHUS U PeaTH3alliy aJITOPUTMOB ) yIpaBJIEHUIO MAHUITYISTOPOM youBot
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YHpPaBJICHUA MAHUITYJIIHUOHHBIMU pO6OTaMI/I

MPOBOAUTDH YHCJICHHOC MOACIIMPOBAHUC YIIPABIACMOI'O

PacuerHo-rpadudeckast pabora/MoenupoBaHue

JBMKEHUS] pOOOTOB U MEXaTPOHHBIX CHCTEM B N-2ormk-4 YIpPaBJIIEMOr0 JBM)KEHUSI MOOMIILHOI'O poOoTa

MaTeMaTHYECKUX MaKeTax

IIPOBOJIUTH CUHTE3 CTAOMIM3UPYIOLIETO YIPaBICHUs PacuetHo-rpaduueckas padora/Craduinzanus

0 OIIEHKE BEKTOpa COCTOSTHUS MexaTpoHHO# cuctembl | MJI-lomk-11 MPOTPaAaMMHOTO JBM)KECHUS «HETIOTHOIPUBOIHOM»
CUCTEMBI 110 JTMHEHHOMY NTPUOIHKEHHIO

pa3pabaTbIBaTh AITOPUTMBI YIIPABJICHUS MOOMILHBIMHU JlaGopatopHas pabora/3ammura 1a60paTOpHBIX padoT.

poboTamMH U IPOBOJUTH HKCIIEPUMEHTAIBHOE N-lorxk-11 bnok «Ymnpasinenue MOOUIbHBIM MEKaHYM-POOOTOM

WCCIICIOBAHHE YIIPABIISIEMOTO JBIKEHUS youBot»

pa3padaTbIBaTh aIrOPUTMBI YIIPABICHUS JlaGopatopHnas paboTa/3ammura 1a60paTOpHBIX padoT.

MaHMITYJIATOpPAaMHM Ha KHHEMAaTHYEeCKOM YPOBHE U bnok «YmnpasieHre MaHUMYJIALIUOHHBIM POOOTOM Ha

MIPOBOJIUTH IKCIIEPUMEHTAIBHOE HCCIIEJOBAHUE L OCHOBE peleHHsI 00paTHOM 3a/1a41 O MOJIOKEHHUIX)

YHPABIACMOTO JIBIDKCHHA Wil-lomeas Jlaboparopnas pabota/3amura 1a00paTopHBIX padoT.
bnok «YnpasieHne MaHUIYJISILMOHHBIM pOOOTOM Ha
OCHOBE pelleHHsI 00paTHOM 3aJjauu O CKOPOCTAX»

pa3pabaTbiBaTh TUHAMUYECKHE MOJIEIU V- PacuetHo-rpaduueckas pabora/luHamuka

MaHMITYJISIHUOHHBIX poOOTOB ] IPOCTPAHCTBEHHOTO0 MaHMITYJISTOpA

pa3pabarbIBaTh KHHEMaTHYECKUE U JTMHAMHYECKUE KontponsHas padbora/Kunemarndeckuii aHau3

MOJIeTTH MOOMIIBHBIX POOOTOB Ha YPOBHE, NJ-1nk-1 MOOUITBHOTO poOOTa C OMHU-KOJIECAMU

He00X0JIMMOM JUIsl pelIeHUs 3a/1a4 YIpaBJIeHUs
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. [ToaroToBKa K MUKy pabOT MO yIpaBICHUIO MeKaHyM-TaTdopmoii youBot (JIJaboparopras
pabora)

Dopma peanuzanuu: [TucemenHas padora
1. KunemaTnueckuii aHajm3 MOOMIBHOTO poOoTa ¢ omHU-KoJIEcamu (KoHTpoasHas padbora)

®Popma peanmzanuu: [Iposepka 3ananus
1. JlnHamuKa MpoCTpaHCTBEHHOro MaHumysaTopa (PacueTHo-rpadguueckas pabora)
2. MogenupoBaHHe yIpaBIIsieMOr0 ABIKEHHSI MOOMITBHOTO poboTa (PacueTHo-rpadmueckas
pabora)

Dopma peanuzanum: Cmemmanaas popma
1. 3ammra nadopaTtopHbIX padot. biok «YnpasieHre MOOMIbHBIM MEKaHYM-po0oTOM youBot»
(JTaboparopras paboTta)

8 cemectp

®dopma peanuzaiuu: JJomyck k 1abopaTopHoil padoTe
1. IToaroroBka K UKy padoT IO yIpaBJICHUIO MaHUTTYIsITOpoM youBot (JlaboparopHas
pabora)

dopma peanmzanmu: [IpoBepka 3aganus
1. Crabunm3anus IporpaMMHOTO JIBH)KEHUS «HETIOJTHOTIPUBOTHOW)» CUCTEMBI 110 THHEHHOMY
npubnmxenuto (Pacuetno-rpaduyueckas padbora)

®opma peanuzaruu: Cmemansas popma
1. 3amuTa nabopaTopHsIX padboT. biok «YnpaBieHne MaHUTYISAIMOHHBIM POOOTOM Ha OCHOBE
peteHust 00paTHOM 3a1a4n 0 ostoxkeHusax» (JlabopatopHas padora)
2. 3amuTa 1abopaTopHBIX padboT. biok «YnpaBneHne MaHUITYIALIIUOHHBIM POOOTOM Ha OCHOBE
petieHust 00paTHOM 3a1a4u 0 cKopocTsx» (JIaboparopHas padota)

bannpHO-pedTHHrOBast CTPYKTYpa AUCLUIUIMHBI SABJISETCS NPUIIOKEHHEM A.

4.2 IlpomMe:kyTOYHAS aTTeCTANMS 1O JUCHUIIMHE

Oxzamen (Cemecmp Ne7)
OrneHka 3a 2K3aMeH oOIpenenseTcss B COOTBETCTBUU ¢ [lonokeHneM o OalIbHO-PEHTHHTOBOU
cucreme mia crygeHtoB HUY «MOUM» Ha OCHOBaHMM CEMECTPOBOM W HK3aMEHAIMOHHOMW
COCTaBJISIOIIHNX.

Orzamen (Cemecmp Ne§)
OrneHka 3a 3K3aMeH oOIpenesiseTcss B COOTBETCTBUU ¢ [lonokeHneM o OallIbHO-PEHTHHTOBOU
cucreme mia crygeHtoB HUY «MOUM» Ha OCHOBaHMM CEMECTPOBOM W HK3aMEHAIMOHHOMW
cocTaBsitoux. O1eHKa BBIHOCUTCS B IPUJIOKEHUE K JTUTIIIOMY.

B numniom BeICTaBIIETCS OLIEHKA 3a 8 CEMECTP.
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I[Ipumeuyanue: OnieHOYHBIE MAaTEPUANTBI IO JUCIHUILIMHE TPUBEIEHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe U JIEKTPOHHbIE U3TAHUSA:

1. Kunemaruka, IMHAMHKA U YIIPABICHHUE IBIKEHIUEM MOOMIIEHOTO poboTa-manumysitopa KUKA
youBot : yuebHoe mocodue 1o kypcam "OcHOBBI MexaHUKH poO0TOB", "OCHOBBI MEXaTPOHUKHU U
poboToTexHUKH" 110 HarpaBiIeHuIo "Mexarponuka u podororexuuka” / b. . Anamos, O. M.
Kanycruna, U. B. Mepkypses, I'. B. [TankparseBa, Har. uccnen. ya-t "MOU" (HUY"MBH") . —
M. : Uzn-Bo MDU, 2018 . — 71 c. - ISBN 978-5-7046-1978-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10228;

2. Jlusmun K. W., ITapaes 1O. U.- "Teopus ynpasnenus", U3narensctBo: "Jlanp", CaHKT-
[TerepOypr, 2020 - (232 c.)

https://e.lanbook.com/book/133923;

3. Kpytsko, I1. /1. Yrupasienue ucnoHUTEIbHBIME cucteMamu poootos / I1. 1. Kpyreko . — M. :
Hayka, 1991 . — 336 c. — (Hayunbie ocHOBBI poboToTexHUKH) . - ISBN 5-02-014592-0 ..

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
. CHO "IIpomereit";

. Office / Poccuiickuii makeT 0pHUCHBIX MPOTPaMM;

. Windows / OniepanimonHas cuctema ceMmeiictpa Linux;

. Maiinn Buneoxongepenmum;

. Aatunnaruar BY3;

. Scilab;

Dev-C++,

. OC Linux;

. GNU Octave.

© 0 NOU A WN—

5.3 UaTepHeT-pecypcesl, BKIIOYas NPoQecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcureTckas 6udJanoTexa onaiin' -
http://biblioclub.ru/index.php?page=main_ub_red

3. DaexTponnasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynuropumn, Ocnamenne
HAaUMCHOBaAHUE
Y4eOHble ayAUTOpUH IS C-213, YucOnas CTOJ, CTYJI, JOCKA MEJIOBAs
MIPOBEJICHUS JIEKIIMOHHBIX ayIUTOPUS
3aHATUHN U TEKYLLETO K-120, MamuHHbI cepBep, KOHAULMOHED
KOHTPOJIA 3an MBI]
b-415, YueOnas CTOJI IIpenoAaBarens, CToi, CTyJ, JOCKa
ayIUTOpHUs MeJI0Basi, MyJIbTUMEIUMHBIN ITPOEKTOP,
JKpaH, JOCKa MapKepHasi
YueOHbIe ayAUTOPUH IS C-215, Yuyebnas CTOJ, CTYJI, JOCKa MeJIOBast
MPOBEACHUS TPAKTUYECKUX ayJIUTOpUS
3ansatui, KP u KII C-213, YucOnas CTOJ, CTYJI, JOCKA MEJIOBAs
ayIUTOPHUS
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K-120, MamuaHbBIM

cepBep, KOHIUITUOHED

3an MBI]
Y4eOHbIC ayAUTOPUH IS C-200, CTOJI, CTYJI, IOCKa MEJIOBasl,
poBeICHUS Ta00PaTOPHBIX KomnbrorepHsii MYJIbTUMEAUMHBINA IPOEKTOP, IKPaH,
3aHATUN KJacc kad. KOMIIBIOTEP NEePCOHATIbHBIN
"PM IulIM"
C-217, Yuebnas CTOJI, CTYJI, 000pyI0BaHNE yueOHOE
naboparopus

MOOWJIBHBIX POOOTOB

C-213, Yuebnas

CTOJI, CTYJI, IOCKa MEJIOBast

ayJIUTOpUs
K-120, MamuHHbI cepBep, KOHAULMOHED
3an UBI],
Y4eOHbIe ayAUTOPHH IS C-215, YueOHnas CTOJI, CTYJI, JOCKa MeJIoBast
MIPOBEACHUS ayJIUTOpUs
MIPOMEKYTOUHOMN K-120, MamuHHbIMA cepBep, KOHAULIMOHED
aTTecTalyu 3an UBIJ
b-411, YueOnas CTOJI IpenoaaBaTes, CTOM, CTYJ, J0CKa
ayIUuTOpHUs MeJ0Basi, MyJbTUMEINWHBIN IPOEKTOP,
JKpaH, JOCKa MapKepHas
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENTLHOM pabOTHI KomnbrorepHslii MMCbMEHHBIN, BEIIAIKA JI OJEXKIbI,

YUTAJIbHBIN 321

KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HNHTepHeT, KOMIIBIOTEDP MEPCOHAIBHBIN,
MIPUHTEP, KOHIULIUOHED

C-200, CTOJI, CTYJI, I0CKa MEJIOBasl,
KomnberorepHbiit MYJIbTUMENUNHBINA TPOEKTOP, IKPaH,
KJacc kad. KOMITBIOTEP MEPCOHATbHBIN
"PMJIulIM"
I[Tomemenus s C-212, Kabunet CTOI, CTYII, MKad, KOMIBIOTED
KOHCYJIbTUPOBAHHUS COTPYJHUKOB TIEPCOHAIIbHBIN, TPUHTEP
C-214, Kabuner CTOJI, CTYJI, KOMIIBIOTEP IEPCOHAIIBHBIN,
COTPYJHUKOB TIPUHTED

[TomemieHus s XpaHeHUS
o0opy0oBaHus U y4eOHOTO
WHBEHTap

C-114/1, Maccaxxuas
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

VYrpasieHnue podboTaMu U MEXaTPOHHBIMHU YCTPOMCTBAMU

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4

KM-5

[ToaroToBka K UKy paboT IO YIpaBICHUIO MeKaHyM-TuaTgopmoit youBot (JlaboparopHas
pabora)

KunemaTndeckuii anaan3 MOOMIBHOTO poboTa ¢ omHH-Konécamu (KorTposbHas padoTa)
MonenupoBanue ypaBisieMOro ABMKCHUS MOOUITLHOTO poboTa (PacyeTHo-Tpadmdeckas
pabora)

3amuTa 1a00paTOpHBIX padboT. biiok «YmpaBieHne MOOMIEHBEIM MEKaHYM-POO0TOM youBoty»
(JTaboparopnas pabota)

JlnHamuKa IpocTpaHCTBEHHOro MaHumyistopa (PacuetHo-rpaduueckas padbora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4 >
paznena Henens 3 4 8 12 15
KM:
1 JluHaMuka M yrpaBiieHUE IBUKCHUEM OMHH-
pob6oTOB
11 JluHaMuka M yrnpaBiieHUE IBUKCHUEM OMHH- 4 + + 4
] poOOTOB
2 JlnHamuKa ¥ yIpaBlieHUE MAHHUITYJSIITAOHHBIMHE
poboTamu
21 JlnHamuKa ¥ yIpaBlieHUE MAHHUITYJSIITAOHHBIMHE N
] poboTamu
Bec KM, %: | 10 20 20 25 25

8 cemectp

Hepeqeﬂb KOHTPOJIbHBIX Meponpmle‘fl TEKYIICTr0 KOHTPOJIA yCII€BAEMOCTH MO AUCHHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

[ToaroToBka Kk UKy paboT M0 yrnpaBiIeHUI0 MaHUITyasTOpoM youBot (JIaboparopHnas pabota)
3amura mabopaTopHBIX padboT. biiok «YmpaBieHrne MaHUTTYJISIIMOHHBIM POOOTOM Ha OCHOBE
peteHns 00paTHOM 3a7auu 0 nojoxeHusx» (JlaboparopHas padora)

3amuTta 1abopaTOpHBIX padboT. biiok «YmpaBieHne MaHUTTYJISIITAIOHHBIM POOOTOM Ha OCHOBE
peeHns 00paTHOM 3aauu 0 ckopocTsax» (JIaboparopHas paboTa)

Crabunu3anus IporpaMMHOTO JIBUKCHUS «HETIOJTHOTIPUBOIHOW» CUCTEMBI 110 IMHEHHOMY
npubnmxenuto (Pacuetno-rpapuueckas padbora)

Bujx npomexyTo4HOI aTTecTanu — JK3aMeEH.

Howmep
pasnena

HNunekc KM- | KM- | KM- | KM-

Pasgen nqucumuinHel KM: L 2 3 4
Henens 3 5 8 11
KM:




VYrnpasnenrne MaHUTYISITMOHHBIM poboTom KUKA

. youBot
11 VYrpasienue MaHUTTYJISIHOHHBIM poboTom KUKA + + +
' youBot
5 Crabunuzanus 1BUKEHUSI MOOMIIbHBIX U
MaHUNYJISIIUOHHBIX POOOTOB
21 Crabunuzanus 1BUKEHUSI MOOMIIbHBIX U +
' MaHUNYJISIIUOHHBIX POOOTOB
Bec KM, %: | 20 25 25 30
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