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 B1.0.22

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
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NPOI'PAMMY COCTABMUJI:
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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
YIIPaBJIAIONINX 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:
- OCHOBHBIC ITPUHIUIIBI U AJITOPUTMBI
yIpaBieHUs] MOOMIBHBIMU pOOOTaMU;
- OCHOBHBIC METOJbI CTa6I/IJ'[I/ISaHI/II/I
JTUHAMUKUA MEXaTPOHHBIX CUCTEM;

- OCHOBHBIC ITPUHIUIIBI 1 aJITOPHUTMbI
yIpaBIeHUS MAHUITYJISIITAOHHBIMH
pobGoTtamu.

YMETB:
- IPOBOJIUTh CUHTE3 CTAOMIU3UPYIOILIEro

YIIPABJICHUS IO OLIEHKE BEKTOPA
COCTOSIHUSI MEXaTPOHHOM CUCTEMBI;

- pa3zpabaThIBaTh aJTOPUTMbI YIIPABICHUS
MOOWJIBHBIMU POOOTaMHU U IPOBOANUTH
SKCIIEPUMEHTAIIBHOE UCCIIEI0BAHNE
YIIPABIISIEMOTO IBUKCHUS;

- 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,
paspabaThiBaTh UGPOBHIC
QITOPUTMBI U TIPOTPAMMBI
yIpaBJICHUS
POOOTOTEXHHUYECKUX CUCTEM

MaHUIYJIITOPAMU Ha KHHEMATUYECKOM
YPOBHE U MPOBOJUTH SKCIIEPUMEHTAIBHOE
HCCIIEIOBAHUE YIPABJIAEMOIO JABUKECHUS.

IIK-1 Crocoben
y4acTBOBATh B
IPOCKTUPOBAHUU U
KOHCTPYHPOBAaHUU
IKCIIEPUMEHTAIIbHBIX
MaKETOB MEXaTPOHHBIX U
POOOTOTEXHUYCCKUX
CHUCTEM, N3/ICIINH NEeTCKOU 1
0o0pa3oBaTeIIbHON
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 TEXHOJIOTHIt

3HATh:

- OCHOBBI KHHEMATUKH U IMNHAMHKH
MaHUTYJISITUOHHBIX POOOTOB;

- OCHOBBI KHHEMATUKH U IMHAMHKH
MOOUITBHBIX POOOTOB.

YMETbh:

- pa3pabaThiBaTh KHHEMATUYECKHE U
JUHAMHUYECKHE MOIETU MOOMIIbHBIX
pOOOTOB Ha YpOBHE, HEOOXOAUMOM IS
pelleHus 3a1a4 yIpaBIeHUs;

- pa3pabaThIBaTh AMHAMUYECKUE MOJEIH
MaHHITYJISITUOHHBIX pOOOTOB.

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 - OakaigaBpuar.

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

pe3yIabTaTOB IKCIIEPUMEHTOB

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

Scilab

Pe3ynbraThl 00y4eHus, MOIydYeHHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI ITPH BHIMOJTHEHUH
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX 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 cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Junamuika u 70 7 8 24 8 - - - - - 30 - Ilodzomoeka pacuemuvix 3a0anuil: 3ananue
yIpaBJeHUE OpPHEHTHPOBAHO Ha PELICHUs 3aJa4H 10 TeMe
JIBH>KEHUEM "JluHaMKKa ¥ yIpaBleHUE IBI>KEHUEM
MOOHJIBHBIX POOOTOB MOOHJIBHBIX POOOTOB", BKIIFOUAOIIEH
11 Kunemaruka oMHu- 12 2 2 4 - - - - - 4 - IIPOBE/ICHUE YHCICHHOTO MOICIUPOBAHUS
pob6oToB JIBMDKEHUS] CUCTEMBI, OTIPECIICHUS
1.2 Ympasnenue 30 2 12 2 - - - - - 14 - KOX(QQHUINEHTOB YCUIICHUS U aHAJTH3a TOUHOCTH
KWHEMaTHKOH OMHH- YIIpaBICHUS
poboToB Ilo0z0mogKa K meKyuiemy KOHmpOJio:
1.3 JlnHaMUKa OMHH- 28 4 10 2 - - - - - 12 - ITosTOpEHNE MaTEpHana 10 pasjery

po6oToB. YrpaBnenue
Ha ypOBHE JTMHAMHKHU

"JIluHaMKKa ¥ yOpPaBJICHUE IBHKEHUEM
MOOMIIBHBIX POOOTOB"

I1o020mogKa K KOHmMpPONbLHOU padome:
W3yuenne maTepuaios 1o paszaeny "AuHamuka
U YIpaBJICHUE IBHKEHUEM MOOUIBHBIX
poOOTOB" M MOATOTOBKA K KOHTPOJIBHOI! padoTte
I10020mogKa K npaKmuu4ecKum 3aHAMUAM:
U3yuenue Matepuana no pazzaeny "JuHamuka u
yIpaBJIeHUE JBIKEHUEM MOOMIBHBIX POOOTOB"
TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX

Camocmoamenvroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOTHUTEIHHOTO MaTepraa o pasaery
"JlnHaMUKa ¥ yIIpaBICHUE ABIKCHHEM
MOOWIBHBIX POOOTOB"

Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEH M 33/IaHHH 110 TabopaTopHOi paboTte
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HEOOX0AMMO NPEBAPUTEIEHO U3YUHTh TEMY U
3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK K€ U3y4YUTh BONPOCHI BApHAHTOB
00pabOTKH pe3yNbTaTOB 10 H3YYCHHOMY B
paszgene "JlnHaMHKa U yIpaBICHUE TBUKCHUEM
MOOMIIBHBIX pOOOTOB" MaTepuay.

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

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

2 Crabunnsamnus 38 14
JBUKCHUS
MeXanOHHI)IX CUCTEM
2.1 Crabunusanms 38 14
JBUKCHUS

MEXaTpOHHBIX CUCTEM

Iloozomoeka K nabopamopnoii pavome: J1ist
BBIMOJIHEH U 33JaHHUH TI0 JIaAOOpaTOpHOU padboTe
HEO0XOIUMO NPEABAPUTEIHLHO U3YIUTh TEMY H
3aJ1aui BBITIOJHEHUS JTaO0OPaTOPHO paboThI, a
TaK K€ U3yUUTh BOTIPOCH BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paszzaene "Crabunu3aius IBHKCHUS
MEXaTPOHHBIX CHCTEM" MaTepHay.
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganve
OpUEHTHPOBAHO Ha PEIICHHE 3aa4uH I10
pasgeny "Crabumm3anus IBIKCHHS
MEXaTPOHHBIX CUCTEM", BKIIFOUAIOLIEH
WCCIIeI0OBAaHUE YIIPABIIEMOCTH U
HaOJIFOJJaEMOCTH CUCTEMbI, CHHTE3a
YOPAaBISIOMNX U HAOIOIAIONUX YCTPOKCTB,
MOJIETTUPOBAHUS YIIPABJISIEMBIX MPOIIECCOB HA
KOMITBIOTEPE

IloozomosKka K npakmuyueckum 3auamusim:
Wzydenne maTepuana 1mo pa3ueny
"Crabunmsanys ABIKCHHS MEXaTPOHHBIX
cucteM'" MOJITOTOBKA K BBINOJIHEHHIO 3aJaHHI
HAa MPAKTHYCCKUX 3aHATHIX

Ilo0zomoeKka K ayoumopHsim 3aHamusim:
[IpopaboTka JIeKIIUH, BHIITOJTHEHHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Camocmoamebnoe usyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIFHOTO MaTepuaa 1o pa3aeny
"Crabunmsanus ABIKCHHUS MEXaTPOHHBIX
cucteM"




Iloo20mogka K meKkyuiemy KOHmMpoio:
IToBTOpeHue maTepuaa 1o pasaeiny
"Crabunmr3anus JBIKCHUS] MEXaTPOHHBIX
cucrem"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[3], cTp. 79-108

OK3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 144.0 16 32 16 0.5 44 335
Hroro 3a cemecTp 144.0 16 32 16 0.5 775
3 Junamuka u 108 12 24 | 12 - 60 - Ilodzomoeka pacuemuvix 3a0anuil: 3ananue
yIpaBieHUe OPUEHTHPOBAHO Ha pElLlIeHHE 3a7a4uH I10 TeMe
MaHUMYJISIUUOHHBIMA "]luHaMyKa U yIpaBJIcHHE
poboTamu MaHUNYJSIUOHHBIMU poboTamMu’,
3.1 VYnpasnenue 56 6 14 6 - 30 - BKJIFOYAIOIIEH BBIBOJ| YPaBHEHUH AUHAMUKHI
MaHUMYJISIHHOHHBIM MaHHUITYJIATOpa HAa KOMIIBIOTEpe U pacuéra
po6orom KUKA YIPaBIAOIUX BO3ACHCTBHN
youBot Ilo0z0mogKa K meKyuiemy KOHmpoio:
3.2 JwHamuKa u 52 6 10 6 - 30 - IToBTOpeHne MaTepuana 1o pasaeity
yTIpaBIIeHUE "JlnHaMUKa 1 yIpaBJICHHE
MaHUMYJIAIHOHHBIMA MaHUMYJISIHOHHBIMU pOoOOTaMu'"
poboTtamu Iloozomogka k 1abopamopnoit padome: JIns

BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HE00XOIMMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ]a4y BBITIOJHEHUS J1abopaTOpHOH paboTsl, a
TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 H3yUYEHHOMY B
pazzene "JluHaMuKa U yrnpaBieHHUE
MaHUMYJSHOHHBIMU pOOOTaMH" MaTepHay.
I10020mo6Ka K npaKmu4eckum 3auAmuam:
U3yuenue Matepuana no pazzaeny "JuHamuka u
yIpaBjieHHEe MaHUIYJIAIUOHHBIMU poOoTaMu'"
MOJrOTOBKA K BBINOJIHEHUIO 3aJaHUN Ha
MIPAKTUIECKUX 3aHATUAX

Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaerry
"JlnHaMUKa ¥ yIIpaBlIcHUE
MaHHUITYJIATHOHHBIME poboTamu”




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[1], ctp. 215-246

[2], 1. 1
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 12 24 12 0.5 60 335
Hroro 3a cemecTp 144.0 12 24 12 2 - 0.5 93.5
UTOrOo 288.0 - 28 56 28 4 - 1.0 171.0

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTaIlMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHast padora; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. /lunamuka u ynpasnenue 08uiceHuem MoOUuibHuIX pobomos

1.1. Kunematrka OMHU-POOOTOB

Knaccudukanus u chepbl mpuMeHEHUSI MOOMIIBHBIX (JIOKOMOITMOHHBIX) po00TOB. THITEI maccu
MOOUJIBHBIX KOJECHBIX poOOTOB. THUIBI OMHU-KOJIEC: OPTOrOHATBHBIE U MEKaHyM-Konéca. Mojenu
UjcabHBIX OMHH-KONEC. KnHemMaTnueckuii ananus miatGopMbl ¢ MEKaHyM-KoJiEcaMu (Ha IpuMepe
KUKA youBot) u ¢ opTOroHaJIbHBIMA OMHHU-KOJIECAMH..

1.2. YipaBneHne KWNHEMaTUKON OMHU-POOOTOB

OcHOBHbBIE MPUHIUIBI HABUTAIIUM MOOUIIBHBIX POOOTOB. 3a/aya O0JIOMETPUYECKON HaBUTALIUU
w1aThopMbl C OMHHU-KONECaMu. THIOBBIE ANTOPUTMBI TPAEKTOPHOTO YIPaBICHHS MOOMJIbHBIMU
poOoTramMu. AImMapaTHbIi COCTaB CHUCTEMbl YNpaBieHUs W WHGOPMAIMOHHO-U3MEPHUTEIbHOM
cuctembl youBot. Ynpasnenue moominpHo# matdhopmoit KUKA youBot cpenctBamu youBot API..

1.3. lunamuka oMHU-pOOOTOB. YTIpaBjieHHE HA YPOBHE TUHAMUKHU

JunaMuka MOOUIIBHBIX POOOTOB ¢ poimkoHecymumu konécamu (Ha mpumepe KUKA youBot).
TunoBble anrOpUTMbl PETYIUPOBAHUS CKOPOCTEH BpalleHHs KoN&c. OKCIEePUMEHTAIbHOE
UCCJICIOBAaHNEC KHHEMATHKU W JUHAMHUKA MoOOWiIbHOW Tutardopmel youBot. Wnentudukarus
napamMeTpoB e€ TMHAMHYECKOW MOJICITH.

2. Cmabuauzayus 08UMNCeHU MEXAMPOHHBIX CUCHEM

2.1. Crabunu3anus IBH)KCHHUS MEXaTPOHHBIX CHCTEM

«HenonnonpuBoansie» (underactuated) cucTempl; WX NpPUMEpHL. 3anavya CTaOWIM3ALUU
JBYDKEHUS TPAHCIIOPTHOTO cpencTBa Segway. JIuHeapuzanusi ypaBHEHMH IMHAMUKUH Segway B
OKPECTHOCTH  MPOTPaAaMMHOIO  JBHXKEHHS. AHalu3  YOpaBIseMOCTH M HaOJII0JaeMOCTH
JMHEeapu30BaHHON cucTeMbl. CHHTE3 CTAOMIM3UPYIOLIEro YIpPaBJIEHUsS MOJAIBHBIM METOJIOM.
OnTtumanbHas JIMHEHHO-KBaJpaTH4Has cradunm3aius. AnreOpandeckoe ypaBHeHHEe Pukkatu u
CHOCOOBI €ro pelieHus. YIpaBlieHHe M0 OLEHKe cOCTOsiHMs. Pacuér HaOmromaroummx yCTpOMCTB.
MopnenupoBaHue IBHKEHUS Segway C HaliIEHHbIM yIIPaBICHUEM.

3. ,HMHCZMMKCI u ynpaeieHue ManunyaiAuyuOHHbIMU D0607’I’ICZMM

3.1. Yopasnenue MmanunyiasiiiuoHHbM podotom KUKA youBot

Knaccugpukamus u  ceppl NpUMEHEHHS MAaHUNYISLMOHHBIX poOoTOB. KoHcTpykums
Manumyssitopa podora KUKA youBot. Ananmutuueckoe W YHCICHHOE pEIICHUE NPSIMOM U
oOpaTHOW 3ajad KHUHEMAaTUKU i MOOWJIBHOrO MaHMIyisTopa YyouBot. VYmpaBienue
manunyiastopom KUKA youBot cpeactBamu youBot API. DkcnepumeHTallbHOE HCCI€I0BaHUE
KWHEMAaTUKU U JTMHAMHUKH MaHUIynsTopa podora youBot. [Iporpammuas peanuszanus anropuTMoB
nepeMenIeH s CXBaTa BAOJb 3aJaHHON TPaeKTOPHH.

3.2. JIlunamuka U yrpapiieHHe MaHUITYJIILUOHHBIMU pOOOTaMu

JluHamyka MaHUMYJSIIIMOHHBIX POOOTOB. YmpaBjieHHe poOOTaMH Ha YPOBHSIX KMHEMATHUKH H
JUHAMUKHU. YTIPABJICHUE MAaHUIYJIATOPAMH 110 IOJIOKEHUIO, CKOPOCTH, YCKOPEHUIO, cuile. THUnoBsle
ITOPUTMBI YIIPaBIEHUS MOJO0XKEHHEM 3BeHa poOoTa youBot. KoMreHcanus rpaBUTallMOHHBIX CHIT
U NIEPEKPECTHBIX CBS3EH.



3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Cemectp 7
1.1. Kunemarnyeckuii aHaiu3 MOOMIIbHOM TUIaT(OPMBI C OMHU- M MEKaHyM-Kosécamu (2
yaca).
1.2. KontponwHas pabora (2 gaca).
1.3. Onmomerpuueckasi HABUranusi 1 KHHEMaTHYECKHUE aIrOPUTMBI YIIpaBICHUS pOOOTOB
youBot (2 gaca).
1.4. JlnramMuvecKuii aHaau3 MOOMIIBHOM TIaTGOPMBI C OMHH- B MEKaHyM-Kosécamu (2 Jaca).
1.4. BeiBox ypaBHeHM quHamMuKu Seagway. MccienoBanue ynpaBiissieMOCTH U
HaOJII0IaEMOCTH CHCTEMBI (4 yaca).
1.5. Pemmenue 3a1aun MOJIaIbHOM M ONITUMANIbHOM cTabmin3anuu Segway (2 daca).
1.6. CunTe3 HaOIIOMAOIIETO YCTPOMCTBA B KOHTYPE YIIpaBieHuUs: Segway. Y paBlIeHUE 110
OIIEHKE cOCTOsIHUS (2 yaca);
2. Cemectp 8
2.1. Kunematuka Mmanumnyssitopa youBot (2 yaca)
2.2. Pemenue npsmMoii 1 00paTHOM 3a/1a4 KHHEMAaTUKH MaHUITyIsATopa youBot (2 yaca)
2.3. YrpaBneHue MaHUIyJITOpoM youBot 1o BeKTOpam MosoxKeHusl U CKOPOCTH.
Crabunuzanus nporpaMMHON TpaeKTopuu (2 yaca).
2.4. KunemaTuka U JUHAMUKA MPOCTPAHCTBEHHOTO MaHUITyJIATOpa (4 yaca).
2.5. 3amura pacuéTHoro 3ananus (2 yaca).

3.4. Tembl 1a60paTOPHBIX padoT
1. Cemectp 7
1.1. ITporpammusie cpeacta youBot API nis ynpasnenus minatdopmoii youBot (2 yaca).
1.2. Kuaemaruueckoe ynpasiieHne MOOMIbHOH TutaThopmoit youBot (4 gaca).
1.3. HaBuramus moOunbHO#M 1iatdopmsl youBot mo ogomerpuueckoit undopmanuu (4 yaca).
1.4. Ismxenue miatgopmbl youBot B0 TpackTopuu (4 vaca)
1.5. UccnenoBanue AMHaMUKU MOOMIIbHON miaTgopmsl youBot (4 yaca).
1.6. UnenTtudukarus napaMmeTpoB JUHAMUYECKON Mojaenu podoTa youBot (4 gaca).
1.7. 3amura nabopatopHbIX pabot (2 yaca).
1.8. CuHTE3 M MOJIENMPOBAHUE ONTUMAIBHOTO CTAOMIM3UPYIOIIETO YIIPABICHUS CPEACTBAMHU
Scilab u Xcos (MATALB Simulink) (4 gaca).
1.9. MonenupoBaHue ABMKEHUS TPAHCIIOPTHOTO cpencTBa Segway. CHHTE3 U MCCIIeI0BaHe
CTaOMIIM3UPYIOLIETO yrpaBieHus (4 yaca);
2. Cemectp 8
2.1. IIporpammusie cpencta youBot API s ynpasnenust Mmanunysistopom youBot (2 gaca).
2.2. Yupasnenue Manunyiasitopom youBot o nonosxenuto (4 yaca).
2.3. 3ammra 1abopaTopHbIX paboT (2 yaca).
2.4. Yopasnenue MaHUIyassTopoM youBot mo ckopoctu. Ctabunuzarust mporpaMMHOM
TPaeKTOpUU cxBaTa (4 Jaca).
2.5. 3amuta nmabopaTopHbIX padort (2 yaca).
2.6. MoaenupoBaHKe IPOIIECCOB YIPABJICHUsS 3BeHOM MaHHIyJisiTopa B cpene Scilab Xcos
(MATALB Simulink) (2 gaca).
2.7. BbIBOJ ypaBHEHU IBM)KEHUSI MAHUITYJISITOPA C IPUMEHEHUEM MaTeMaTHYeCKOT0 MaKeTa
(4 gaca).
2.8. Pacuér ynpaBisiomux Bo3ICHCTBUN MPH MEPEMEIICHNN 3BeHbEB MAaHUITYJISITOPA IO
3aJIaHHOMY 3aKOHY (4 Jaca).
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3.5 Koncyabranumn

Ipynnoewle koncyremauuu no pazoeaam oucyuniunsl (I°'K)

1. OOGcyxnenue marepuanoB MO Keicam pasznena "/lMHaMUKa M yIpaBICHHUE JBHKCHHEM
MOOWJIBHBIX POOOTOB"
2. OOcyxaeHue MaTrepuanoB Mo kekcam paszaena "CraOunuzanus ABMKEHHS MEXaTPOHHBIX
cuctem"
3. OOcyxnenue MaTepualoB 10 Kedcam pa3gena "JluHamMuka W yIpaBJCHHE
MaHHUITYJISITUOHHBIMH poOoTaMu"
Texywuti konmpoas (TK)

1. KoHcynbTanuu HampaBjiIeHbl Ha MOJYYCHUE WHIUBUAYAILHOTO 3aJaHHsI JUIS BBITIOJTHEHUS
KOHTPOJBHBIX MEPONPHUATHI 10 pasfaeny "JWHaMHKa © YIOPaBICHHE JIBUKCHHEM
MOOWJIBHBIX POOOTOB"

2. KoHcynbranuu HampaBlieHbI HA MOJYYCHUE WHINBUAYAIBHOTO 3aJIaHUS JJIS BBITIOJHEHUS
KOHTPOJBHBIX MeponpusaTHii mo pazaeny "Crabunuzauus IBUKCHHS MEXaTPOHHBIX
cucrem"

3. Koncynpranuu HampaplieHbl Ha MMOJYYCHUE WHIMBHIYaIbHOTO 3aJaHUS ISl BHITOJHCHHS
KOHTPOJIBHBIX MEPOIPHUATHIA 10 pasaeny "JlmHaMuKa U yrpaBICeHHE MaHUTYISITUOHHBIMU
poboramu"

3.6 TemaTnka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3anaHupoBaHHBIC PE3yIbTaThl 00yUYEeHHUS 1O

Howmep paznena
JTUCHUTLIUHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
TUCIUILTNHE COOTBETCTBUH C
WH/INKaTOPOB
(B COOTBETCTBUH C pa3ieiioM 1) n.3.1)
1] 2] 3
3HaTh:
OCHOBHBIE METO/Ibl CTA0MIM3AINH TUHAMUKU PacuetrHo-rpaduueckas pabora/Cradunusanus
MEXaTPOHHBIX CUCTEM NA-lonk-11 + IIPOrPaMMHOTO ABUKEHUS HETIOJHOIPUBOIHON»
CUCTEMBI 110 JTUHEHHOMY NPUOINKEHHUIO
OCHOBHBI€ MTPUHIIUIIBI U AJITOPUTMBI YIIPABICHUS JlaboparopHas pabota/3amura 1a00paTOpHEIX PaboT.
MOOUITBHBIMH POOOTAMU N-lonk-11 + bnok «Ynpasrnenue MOOUIBHBIM MEKaHYM-POOOTOM
youBot»
OCHOBHBI€ MTPUHIIMIIBI ¥ aJITOPUTMBI YIIPABICHUS Jlaboparopnas pabota/3amura 1a00paTOpHBIX padoT.
MaHHITYJISIIUOHHBIMUA POOOTaMHU bnok «YmpaBieHrne MaHUYJIAIIMOHHBIM POOOTOM Ha
OCHOBE pellIeHUs 00PaTHOI 3aa4u O MOJIOKEHHUIX)
N-lonk-11 +
JlaGopaTtopHnast pabota/3amura 1a00paTOpHBIX PadoT.
bnok «YmnpaBienne MaHUMYJISIIMOHHBIM pOOOTOM Ha
OCHOBE pelIeHHsi 00PaTHOM 3a/1a4i 0 CKOPOCTSX)
OCHOBbI KHHEMATHKH M TMHAMUKH MaHHITYIAUMOHKBIX | 1 T-lmea + PacuetHo-rpaduueckas padora/luHamuka
po6oTOB MIPOCTPAHCTBEHHOTO MaHMITYJISITOPA
OCHOBBI KHHEMATHUKU M TUHAMUKHA MOOMIIbHBIX V-1 + KonrtponsHas padbora/Kunemarndeckuii aHan3
po6OTOB et MOOMJIBHOTO pOo0O0Ta ¢ OMHU-KOJIECAMU
Ymersb:
pa3pabaTrbIBaTh MpOrpaMMHOe oOecrieueHre As JlaboparopHnas padota/IloaroroBka K UKIy padoT 1Mo
MOJICIIMPOBAHUS U PEATH3AINN AJITOPUTMOB N-lork-4 + | yIpaBJICHUIO MaHHITYJISITOPOM youBot
yIpaBJICHH] MAHUITYJISIIMOHHBIMUA POOOTaMU
pa3pabatbIBaTh pOrpaMMHOe oOecrieueHre s JlaboparopHnas padota/IloaroroBka K HUKIy paboT 1o
peau3ainuy alropuTMOB YIIPaBJICHUs MOOUILHBIMU N-lonk-4 + yIpaBJIeHUIO MeKaHyM-1IaTdgopmoii youBot
KOJIECHBIMHU poOOTaMH
MPOBO/IUTH THCIICHHOE MOJEMPOBARHE YIPABIAEMOTO | 1o 2014 + PacuetHo-Tpaduueckast pabora/MoenupoBanue
JBYDKEHUS] pOOOTOB M MEXaTPOHHBIX CHCTEM B YIIPaBJISIEMOTO TBM)KEHUSI MOOMIILHOTO poOoTa

12




MaATEMAaTHYCCKUX ITaKEeTax

MIPOBOJIUTH CUHTE3 CTAOMIM3UPYIOLIETO YIIPABICHUS

PacuerHo-rpaduueckast pabora/Cradunm3anus

0 OIIEHKE BEKTOPa COCTOSIHUS MexaTpoHHo cuctembl | MJ[-1lonk-11 MIPOrPaMMHOTO JIBH)KEHUS «HETIOJIHOIPUBOTHOM»
CHCTEMBI 110 JTMHEHHOMY MPHOTHKEHHIO
paszpabaThIBaTh AJITOPUTMBI YIIPABJICHUS JlaGopaTtopHnast pabota/3amura 1a60paTOpHBIX PadoT.
MaHHITYJIITOPAMH HA KHHEMAaTHYECKOM YPOBHE U bnok «YmnpaBneHrue MaHUMYJIALMOHHBIM POOOTOM Ha
MIPOBOAUTDH SKCIIEPUMEHTAIILHOE UCCIIeI0BAaHUE OCHOBE pelIeHUsI 00PAaTHOI 33a4u O MOJIOKEHUIX)
YHPABIACMOTO JBHACHHIA Hi-lome, JlaboparopHas pabota/3amnmra 1a00paTOpHEIX PadoT.
bnok «Ymnpasienne MaHUNYJISIIMOHHBIM pOOOTOM Ha
OCHOBE pelIeHHsi 00paTHOM 3a/1a4i 0 CKOPOCTSX)
pa3pabaThiBaTh aNTOPUTMBI YIIPABICHUS MOOUIEHBIMU Jlaboparopnas pabota/3amura 1a00paTOpHBIX PadoT.
poboTamMH ¥ IPOBOJUTH SKCIIEPUMEHTAIBHOE HJ1-1onk-11 bnok «YmpasneHre MOOMIBHBIM MEKaHyM-POOOTOM
MCCJIEIOBaHNE YIPABISIEMOTr0 JIBHKEHUS youBot»
pa3pabaTbiBaTh KHHEMATUYECKHUE U TUHAMUYECKUE KonTponbnas pabora/Kunematudeckuii anamms
MO/JIEJI MOOMIIBHBIX pOOOTOB Ha YPOBHE, NA-1nka MOOUIIBHOTO po0OTa ¢ OMHU-KOJIECAMU
HE00XO0IMMOM JIsI pEICHUS 3a/1a4 YIPaBICHUS
pa3pabaTbiBaTh TUHAMUYECKHE MOJIEIU V-t PacuetHo-rpaduueckas pabora/luHamuka

MaHHUITYJISIIUOHHBIX pO6OTOB

MMPOCTPAHCTBCHHOI'O MAHUITYJIATOPA
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALIMSA
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)

DPopma peanmzanuu: [IpoBepka 3ananus
1. MonenupoBaHue ynpaBisieMOro JIBHKEHUsI MOOMIbHOTo poboTta (PacueTHo-rpaduueckas
pabora)
2. Crabunuzalys mporpaMMHOTO JBUKCHUS «HETIOJHOIIPUBOIHONY) CUCTEMBI IO TUHEHHOMY
npubmkenuto (Pacuerno-rpadudeckas padota)

®opma peanuzaruu: Cmemannas popma
1. 3amuTa mabopaTopHbIX padoT. biok «YmnpaBieHne MOOMIIEHBIM MEKaHYM-POO0TOM youBoty»
(JTaboparopnas pabota)

8 cemecTp

Dopma peanuzaruu: Jlomyck k 1abopatopHoi padoTe
1. [TonroToBKa K MUKITy pabOT MO yIPaBICHUIO MAaHHUITYJISTOpoM youBot (JlaboparopHast
paborta)

®Popma peanmszanmu: [Iposepka 3ananus
1. JlnHamKKa MPOCTpaHCTBEHHOro MaHuMyJsiTopa (PacueTHo-rpadguueckas pabora)

®opma peanuzaruu: Cmemansas popma
1. 3amuTa nabopatopHbsIX padboT. biok «YnpaBieHne MaHUTTYISAIUOHHBIM 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 AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IlpomMe:kyTOYHAS aTTeCTANMS 1O JUCHUIIMHE

Oxzamen (Cemecmp Ne7)
OrneHka 3a 2K3aMeH oOIpenenseTcss B COOTBETCTBUU ¢ [lonokeHneM o OalIbHO-PEHTHHTOBOU
cucreme mia cryaeHtoB HUY «MOWM» Ha OCHOBaHMM CEMECTPOBOM M HAK3aMEHAIIMOHHOM
COCTaBJISIOIIHNX.

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

B numniioMm BeICTaBIIAETCS OLEHKA 32 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. Kpyteko, I1. /I. Yrpasienue ucnoiHUTebHBIMU cucTeMaMu po6oToB / I1. 1. Kpyteko . — M. :
Hayxka, 1991 . — 336 c. — (Hayunsie ocHOBBI poOoToTexHukH) . - ISBN 5-02-014592-0 .;

2. Kunemaruvka, TUHAMHKA U YIIPABICHUE JIBIXKEHUEM MOOMIEHOTO poboTa-manumyisitopa KUKA
youBot : yuebHoe mocobue 1o kypcam "OcHOBBI MexaHUKH poO0TOB", "OCHOBBI MEXaTPOHUKHU U
poboToTexHUKH" 110 HarpaBiIeHuIo "Mexarponuka u podororexuuka” / b. . Anamos, O. M.
Kanycruna, U. B. Mepkypsbes, I'. B. [lankparseBa, Har. uccien. ya-t "MOU" (HUY"MBH") . —
M. : Uzn-Bo MDU, 2018 . — 71 c. - ISBN 978-5-7046-1978-9 .
http://elib.mpei.ru/elib/view.php?id=10228;

3. Jlupmnn K. U., [Tapaes 1O. U.- "Teopus ynpasnenus", UznatenscrBo: "Jlans", CaHKT-
[TetepOypr, 2020 - (232 c.)

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

5.2 JInleH3M0HHOE ¥ CBOOOTHO PACTIPOCTPaHsieMOe MMPOrpaMMHOe o0ecneYeHne:
1. CO "IIpomereit";

2. Windows / OnepanrionHas cucrema cemeicTra Linux;

3. Scilab;

4. Dev-C++;

5. Code::Blocks;

6. OC Linux.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CTIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. ba3za nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. DnexkTponnas oudmorexka MOU (36 MIOMU) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HaAanMMCEHOBaHHeE
YueOHbIC ayAUTOPUH IS C-213, YueOnast CTOJI, CTYJI, JOCKA MEJIOBast
MPOBEICHUS JICKIIUOHHBIX ayJIUTOpUS
3aHSATUN U TEKYIIETO K-120, MamuHHbIIA cepBep, KOHAUIIHMOHED
KOHTPOJIA 3as1 UBI
b-415, Yuebnas Kpecio pabouee, CTOJ MPeTo1aBaTels,
ayIUTOpUs CTOJI, CTYJI, I0OCKa MEJIOBasl,
MYJIbTUMEANIHBIN POEKTOP, IKPaH, JOCKa
MapKepHas
YueOHbIe ayAUTOPUH IS C-215, Yuyebnas CTOJ, CTYJI, JOCKa MeJIOBast
MPOBEACHUS TPAKTUYECKUX ayJIUTOpUS
3ansatui, KP u KII C-213, YucOnas CTOJ, CTYJI, JOCKA MEJIOBAs
ayIUTOPUS
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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

ayAUTOpUsI
K-120, MamuHHbI cepBep, KOHAULMOHED
3an UBI],
Y4eOHbIe ayAUTOPHH IS C-215, YueOHnas CTOJI, CTYJI, JOCKa MeJIoBast
MPOBEJICHUS ayJIUTOpUs
MIPOMEKYTOUHOMN K-120, MamuHHbIMA cepBep, KOHAULIMOHED
aTTecTalyu 3an UBIJ
b-411, YueOnas CTOJI IpenoaaBaTes, CTOM, CTYJ, J0CKa
ayIUTOPUS MeJIOBasi, KOMIBIOTEPHAs CETh C BHIXOJIOM B
WNHTepHeT, MyabTUMEIUUHBINA IPOEKTOP,
9KpaH, JOCKa MapKepHas
[Momewmenus nist HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYI, CTOJ
CaMOCTOSITEITLHON pabOTHI KomnbrorepHbiit MMACBMCEHHBIHN, BEITAJIKA JIUIS OJICKIbI,

YUTaJIbHBIN 341

KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEP, KOHIULIMOHED

C-200, CTOJI, CTYJI, JIOCKa MEJIOBas,
KomnerorepHslit MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
KJ1acc Kag. KOMIIBIOTEP NMEPCOHATIbHBIN
"PM/ulIM"
[Tomemenus st C-212, Kabuner CTOJI, CTYJI, IKag, KOMIBIOTEP
KOHCYJIbTUPOBaHUs COTPYJHHUKOB NIEPCOHAJIbHBIHI, TPUHTEP
C-214, KaOuner CTOJI, CTYJI, KOMIIBIOTEP MEPCOHAIBHBIM,
COTPYJHHUKOB IPUHTED

HOMCHICHI/I?[ AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTAaPS

C-114/1, Maccaxnas
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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 (KoHTponbHas padoTa)
3amuTa 1abopaTopHBIX padboT. biiok «YmpaBieHne MOOMILHBIM MEKaHYM-POOOTOM youBoty»
(JTaboparopnas paboTa)

MonenupoBaHue yIpaBisieMOro ABMKCHUS MOOHILHOTO poboTa (PacueTHo-Tpadmdeckas
pabora)

Crabum3ans MporpaMMHOTO ABWKCHHSI «HETIOTHOIIPHUBOIHOMY CHCTEMBI 110 THHCHHOMY
npuomkenuto (PacaerHo-rpadudeckas padota)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howmep Paznen nucnurmuHb KM: L 2 3 4 >
pasjena S en Henens 3 5 8 12 15
KM:
1 JluHamuKa ¥ ynpaBlieHUE IBUXKEHUEM MOOMIIbHBIX
po60TOB
11 Kunemaruka oMHH-pOOOTOB +
1.2 VYnpaBieHne KWHEMaTHKOM OMHU-POOOTOB + +
13 JlnHamuika OMHU-POOOTOB. YTIpaBieHHUE Ha +
' YpOBHE IMHAMUKH
2 Crabunuzanus IBHKEHUS MEXaTPOHHBIX CHCTEM
2.1 Crabunuzanus IBHKEHUS MEXaTPOHHBIX CHCTEM +

Bec KM, %: | 10 20 20 20 30

8 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1
KM-2

KM-3

KM-4

[ToaroToBka K MUKy padboT 1O yrpaBiaeHU0 MaHuIyIsiTopoM youBot (JlabopaTtopuas pabora)
3amuTa mabopaTopHbIX padboT. biiok «YnpaieHne MaHUTTYISIIMOHHBIM POOOTOM Ha OCHOBE
penieHus: o0paTHOM 3a1aun 0 nosiokeHus x» (JlaboparopHast padota)

3amuTa 1abopaTopHbIX padboT. biiok «YnpaBieHne MaHUTTYISIIMOHHBIM POOOTOM Ha OCHOBE
penieHus: o0paTHOM 3aaun 0 ckopocTax» (Jlaboparopras padoTta)

JluHamuKka mpocTpaHCTBEHHOTo MaHumynsTopa (PacuetHo-rpaduueckas padota)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.
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Wnpexc KM-1 | KM-2 | KM-3 | KM-4
Howep Pa3nen nucuumninHb KM:
paznena Henens 3 7 10 11
KM:
1 JluHamuka ¥ ynpaBlieHUE MaHUITYJISILIHOHHBIMU
poboramu
11 VYrpasienue MaHUTTYJISIMOHHBIM poboTom KUKA + + +
' youBot
19 JluHamuka U ynpaBlieHuE MaHUITYJISILTHOHHBIMU +
] poboTamu
Bec KM, %: 15 25 25 35
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