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1. leab ¥ nIaHUPYeMble Pe3yJIbTAThl 0CBOCHHUS THCHMIIJIMHBI

Iesnbro 0CcBOEHMS JUCLMIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIIUX KOMIETEHIUI:

—IIK-5. CriocobeH HaxoIuTh U MPOEKTUPOBATh TEXHUKO-TEXHOJOTHUYECKOE PEIICHUE Ha
OCHOBE «IYUIINX MPAKTHK.

PesynpraTramMu OCBOCHUS TUCIMILIMHBI SBISIOTCS CIEAYIOUINE MHIANKATOPBI TOCTUKECHUS
KOMIIETCHIINH:

—UIIK-5.1. 3Haer M yMeeT aHAIU3UPOBaTh TEXHUKO-TEXHOJOTMYECKOE pELICHHE
(«rydmIue IpaKkTUKNY);

— UIIK-5.2. CocraBisieT MmiaH 3KCIEPUMEHTAIBHBIX PadOT, IPOBOIUT SKCIIEPHUMEHTHI U
00pabaThIBacT pe3yIbTaThl.

2. 3aga4uy ocBOEHHS JUCIHUILIHHDI

— HayuuThcst mpuMeHSATh MOHATUHHBIA ammapaT poOOTOTEXHMYECKHX IIATGOpM s
peLIeHHs] IPAKTUYECKHX 3a/1a4 B 001acTH poOOTOCTPOEHUS;

— 3HaTh OCHOBHOMW COCTaB POOOTOTEXHUYECKHX TATPOPM;

— Hayuutbcst BbIOMpaTh HEOOXOAMMBIH CIHCOK OOOpYAOBaHHMS [JJIsl  CO3JaHUSA
POOOTOTEXHUYECKON TIIATPOPMEI;

— Hayuutbcs paGoraTh ¢ HmporpaMMHBIM OOECIIEYEHHEM ISl HAa3€MHBIX, BO3IYIIHBIX
MOOUJIBHBIX pOOOTOB U MIPOMBIIIIICHHOTO POOOTa-MaHUITYJISITOPA,

— 3Harp 0a30Bble NPUHLMIBI YIPABICHUS MOOUIBHBIMU POOOTAMH U MPOMBIIUIEHHBIM
POOOTOM-MaHUIYJISITOPOM.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTeibHOIl POrpaMMbl

JlucuuniauHa OTHOCHTCS K 4YacTH 0Opa30oBaTelbHON MporpamMMmebl, (OpMHpPYyeMOit
y4acTHUKaMU OO0pa30BaTeNbHBIX OTHOLICHWH, WpeiaraeTcs oOydaromuMcs Ha BBIOOD.
JucuuriuHa BXOIUT B MOAYJb TeXHOIOTUH pOOOTOTEXHUKH M HCKYCCTBEHHOT'O MHTEJIICKTA.

4. Cemectp(bl) ocBOeHHSI M (popMa(bl) MPOMEKYTOUHOI aTTECTALMHU M0 TUCIHUIITIHHE

Tpernii cemectp, 3a4er.

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS THCHMIIMHBI

JUis  yCHemHOro OCBOEHHUS AMCHUIUIMHBI TpeOYyloTCs pe3ysbTaThl OO0y4YeHHs IO
cieayromuM — avcuuiuinHam:  ®usuka, [lpuxnagHas — Mexanuka, HWHpopmatuka U
IpPOrpaMMHUPOBAHKE

6. SI3bIK peanuzanuun

Pycckuit.

7. O0beM TUCUUILINHBI

OO0mmas TpyT0eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX:
nexkuuu: 16 4.

nabopaTtopHsbie: 16 4.

O0beM caMOCTOSATENbHOM pabOThI CTYIEHTA OIpeIeTieH YIeOHBIM IJIaHOM.

8. Coep:xkaHue TMCHUILIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM

Tema 1. BBenenue B poOOTOTEXHUYECKHE TITAT(HOPMBI
3HaKOMCTBO C POOOTOTEXHUYECKUMU IIATPOPMaMu, paCCMOTPEHHE UX Pa3HOBUIHOCTEH
Y COCTaBa.



Tema 2. HazemHble poOOTOTEXHUYECKHE TUIAT(HOPMBI
O030p CyIIECTBYIOIIMX DPEMICHHH MO Ha3eMHBIM IUTaT(opmaM, pacCMOTPEHHE COCTaBa
poOOTOB, M3yueHHE OA30BbIX NIPUHIUIIOB YIPABICHHUS B CUMYJISITOPE U C PU3UIECKON MOJIEIBIO

Tema 3. CeHCOpBI U aKTyaTOPBl HA3€MHBIX MOOMIIBHBIX pOOOTOB

N3yuenune npuHIUIOB pabOThl JaTYMKOB, HCIIOJIb3YEMbIX B MOOMIBHON POOOTOTEXHUKE.
Pabora 1o MmoAKJIIOUYEHHIO CEHCOPOB M IOJYYEHHUIO JaHHBIX OT HUX. V3ydeHue NpHHLMIIOB
paboThl  aKTyaTOpPOB  (MCHOJHHUTENbHBIX MEXAaHHW3MOB), MCIIOJIB3YeMbIX B  MOOWJIBHOM
poboTtorexHuke. PaboTa o B3anMoIeHICTBHIO BEIYMCIIUTENCH U aKTyaTOPOB.

Tema 4. Bo3aymHsie poO0TOTEXHUYECKHE TUIATHOPMBI
O030p CyIIECTBYIOIIMX PEIICHUH MO BO3IYHIHBIM IUIaTGopMaM, PaCCMOTPEHUE COCTaBa
po6OTOB, M3yueHHE OA30BbIX IPUHIUIIOB YIPABICHHUS B CUMYJISTOPE U C PU3UIECKON MOJIEIBIO

Tema 5. COopka v cOCTaB MYIbTHPOTOPHBIX BO3IYIIHBIX POOOTOB
N3yuenune cocraBa MyJlIbTHPOTOPHBIX BO3AYIIHBIX amnmaparoB. PaccMoTpeHne npuHuuia
paboThl yCTpOMCTBa, HAlAIKa U HACTPOIKa BO3AYLIHOIO anmapara.

Tema 6. Robot Operating System (ROS)
Beenenune Bo ¢peiimBopk ROS. Paccmorpenuwe npunnumna paboTsl (QpeliMBOpKa U
UCIIOJIb30BAaHUE €TO B POOOTOTEXHUYSCKUX TIAThOpMax.

Tema 7. IIpoMbIIeHHBIE POOOTOTEXHUYECKHE TIAT(HOPMEI
O030p cylIeCTBYIOUIMX MPOMBIIIJIEHHBIX POOOTOB. PaccMoTpeHHe MPUHLUIIOB pabOThI
IPOMBIIIICHHBIX PoO0TOB. [IporpammupoBanne podoTa-MaHHUITYIIATOPA.

8.1. IIpumepHbIii NepeyeHb JA00PATOPHBIX padoT

. YripaBieHue Ha3eMHbIM poboToM B cumyisitope Gazebo;

. Yrpapnenue GU3NIECKUM Ha3eMHBIM POOOTOM;

. YripaBiieHue BO3IyIIHBIM pOOOTOM B CUMYIISTOPE;

. Coznanue nonetHbix 3ananuii B QGroundControl;

. IlporpammMHoe ympasienue Bo3aymHbsM podotom DJI Tello;

. Coznanue poborusupoBanHoit sueriku 8 KUKA Sim Pro;

. IlporpammupoBanue pyku-manunynastopa B KUKA Sim Pro;

. 3amyck mporpaMMbl U yrpasiienne pooora-manumyisitopa KUKA.
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9. Tekymmii KOHTPOJIb MO0 JUCHHUIINHE

Texymuii KOHTPOJIb IO JWUCHUIUIMHE IPOBOAUTCS IYTEM KOHTPOJS MOCEHUaeMOCTH,
IIPOBEJEHUS YCTHBIX OINPOCOB II0 TEOPETHUECKOMY MaTepHuaily, HNPOBEIEHUS 3allUThl I10
pe3ysbTaTtaM BBINOJHEHUs Ja00paToOpHbIX paboT U (ukcupyercs B GopMe KOHTPOIbHON TOUYKU
HE MEHEE OJIHOTIO pas3a B CEMECTP.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘IHOﬁ arrecranumn

3adyer mnpoBoAMTC B TpeTbeM cemMecTpe B (opMe BBINOJHEHHS WTOTIOBOIO
NMPOEKTHOro 3a1aHus. Bpems npoBeaenus 3auéra — 1,5 yaca.

IIpuMepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB:

1. OcHoOBHOI1 cocTaB pOOOTOTEXHHYECKUX IIATHOPM.

2. TlpuHuumn nefcTBUs BO3AYIIHOTO MYJIBTHPOTOPHOTO YCTPOHCTBA

[Ipumeps! 3anau:

1. CocraBuTh mporpaMMy IO MEPEMELICHUI0 PYKH-MaHMIIYJIATOpa IO YKa3aHHbBIM

KJIFOUEBBIM TOYKaM (CM. BapUaHT 3aJaHus).



2. CocTaBUTh aBTOMATHYECKYI0O MHUCCHIO TIOJIETa BO3JYUIHOTO ammapara Mo 3aJaHHON
TPaeKTOPHHU.

Pe3ynbTarhl 3auéTa OnpeAessoTCs OLIEHKAMHU «3aYTEHOY, «HE 3aUTEHO».
OI.[CHKa «BauTCHO» BBICTABJIACTCA IIPHU YCIIOBUAX:

- BBIINIOJIHEHUS BCEX JIAOOPAaTOPHBIX padoT ¢ oLeHKON He Huxe 70 0anos;

- BBITMOJIHEHUS] HTOTOBOT'O IIPOEKTHOTO 3a/IaHMs ¢ OLIEHKOM He Huxke 70 6amioB
B npoTHBHOM ciiydae BBICTABIISIETCS OLIEHKA «HE 3aUTEHO».

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DNEKTPOHHBIA YYEOHBIH KypC MO JHUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=33798

0) O1leHOYHBIC MaTepPHAIBl TEKYIIEro KOHTPOJIS W IMPOMEKYTOYHOW AaTTECTAlMH II0
JTUCILIUILIINHE.

B) MeToanueckue yka3zaHusl 110 IPOBEICHHIO JTa00OPaTOPHBIX PadoT.

12. Ilepeuyens y4ueOHOIi TuTEpaTYyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTepaTypa:

— Jlxynuriep A. JIpoHBI: TIOMHOE MpakTHYeCKoe pykoBojacTBo / JIxyHumep A. —
NznarensctBo «KoJlubpu», 2019. — 159 c.

— CrapoBoiitoB, E. U. Ynpasnenne MOOMIBHBIMH POOOTAMH M POOOTOTEXHUYECKHMU
cuctemamu: YueObnuk / E. W. CrapoBoiitoB. — MockBa: OOIIECTBO ¢ OrpaHUYECHHOU
oTBeTcTBeHHOCTHIO "U3marenscTBo "KHOPyc", 2021. — 264 ¢

— Kpeiir, /1. JI. Beenenue B poboToTexHuky: Mmexanuka u ynpasinenue / J[. J[. Kpeiir. —
NxeBck: M KeBCKUN MHCTUTYT KOMITBIOTEPHBIX UccienoBanuid, 2013. — 564 c.

B) pecypcbl cetu HTepHeT:

— OTKpBITHIA OHIAaH Kypc «OCHOBBI MeXaTpoHUKH u pobotorexHukm» - URL:
https://stepik.org/course/83993/info

— OTKpBITHI  OHNaiH Kkypc «BBenmenume B Robot Operating System» - URL:
https://stepik.org/course/3222/info

- oOyuenne mo pabore ¢ ammapaTHoM miargopmoit  Arduino — URL:
https://docs.arduino.cc/tutorials/

- o0Oyuenume mo pabore c¢ mporpamMmHoil miardopmoit  Ardupilot — URL:
https://ardupilot.org/dev/docs/learning-the-ardupilot-codebase.html

- OOyuenue pabore Bo (peiimoBopke Robot operating system — URL:

http://wiki.ros.org/ROS/Tutorials

13. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTUI

a) JIMIIEH3MOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE:

— Omneparnmonnsie cucteMbl: Windows 10, Ubuntu 20.04 Focal Fossa;

— MS Word, Libre Office, KUKA Sim Pro 3.1;

— Mission Planner, QGroundControl, ROS Noetic, RotorS simulator, Flightmare
simulator

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTanaor Hayunoi 6ubnMoTexkn Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopuit) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/



https://stepik.org/course/3222/info
https://docs.arduino.cc/tutorials/
https://ardupilot.org/dev/docs/learning-the-ardupilot-codebase.html
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/

14. MaTtepua/jibHO-TEXHHYECKOE 0O0ecredeHue

Aynuropun 1 IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynutopun JUisi TNPOBEACHUS 3aHATHI CEMMHApPCKOTO THIA, WHIUBUAYAIbHBIX H
IPYIIOBBIX KOHCYJIBTALMM, TEKYLIETO KOHTPOJISA U IPOMEKYTOYHON aTTECTALIUH.

[Tomerienust Iss cCaMOCTOSITENLHONW pabOThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHHUKOW U
JOCTYNIOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(GOPMaLlMOHHO-00pa30BaTEIbHYIO Cpely U K
UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

ITomemienue aas BBINOJHEHMs JaOOPaTOPHBIX paboT, 000pYJOBAaHHBIE KOMIIBIOTEPHOM
TEXHUKOMU.

JlaGoparopusi, mnpenocTaBisiomias poOOTOTEXHUYECKHUE IIAaTPOPMBI:  HAa3eMHBIH
MOOWJIBHBIA POOOT, BO3AYIIHBI MOOWIBHBIA POOOT, MPOMBINUIEHHBIH pPOOOT-MaHUIYIIATOP
BMECTE C COOTBETCTBYIOLIMM IIPOrPpaMMHBIM 0OecrieueHHueM

15. Undopmanus o paspadorunkax

OkyHckuit  Muxaun Buktopouu, OUT TI'Y, 3aBenyrommuii mabopaTopueit
WHTEJUICKTYaJIbHBIX CUCTEM YITpaBJICHUS



