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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

OOm1ast TPyI0EMKOCTh TUCIUILTHHBI COCTABIISIET 2 3.€., 72 4acoB, U3 KOTOPHIX:
nexkuuu: 16 4.

nabopaTtopHsbie: 16 4.

B ToM uncie nmpakTuyeckast moaAroToska: 12 4.

O6beM caMOoCTOATENbHOM paboThI CTYIEHTA OIpeieeH YUeOHbIM IJIaHOM.

8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPUPOBAHHOE MO0 TeMaM

Tema 1. Beeaenue B poOOTOTEXHUYECKUE TUTAT(HOPMBI
3HAaKOMCTBO ¢ POOOTOTEXHUYECKUMH IIaT(HOpPMaMH, PACCMOTPEHUE UX Pa3HOBUIHOCTEH
U COCTaBa.



Tewma 2. HazemHubIe poOOTOTEXHHUYECKHUE TUTATPOPMBI
O030p cymIeCTBYIOUIMX PEUICHWH MO Ha3eMHBIM IUIaTGOpMaM, PaCCMOTPEHHE COCTaBa
pOOOTOB, N3ydeHHE 0a30BBIX PUHIIUIIOB YIPABICHHUS B CUMYJIATOPE U C PU3UICCKON MOJICIBIO

Tema 3. CeHCOpBI U aKTyaTOpPhl HA3€MHBIX MOOMIJIBHBIX POOOTOB

N3ydyenne npuHIUIIOB pabOThI JATYMKOB, UCIIOIB3YEMbIX B MOOMIILHOW POOOTOTEXHUKE.
Pabora mo mOJKIIIOUEHHIO CEHCOPOB U MOJYYEHHUIO JAHHBIX OT HUX. M3ydeHue mpuHUUIIOB
paboThl  aKTyaTOpOB  (MCHOJHUTEIBHBIX MEXAaHU3MOB), HCIIOIb3YEMBIX B  MOOMJIBHOMN
poboroTexHuke. Pabota mo B3auMOICHCTBUIO BEIYUCIUTENICH U aKTyaTOPOB.

Tewma 4. Bo3aymiaeie poO0TOTEXHHYECKUE TUIATHOPMBI
O030p CymIECTBYIONIMX PEHICHUH 1O BO3AYIIHBIM IUIaTGOopMaM, pacCCMOTPEHUE COCTaBa
pOOOTOB, N3yueHue 6a30BbIX MPUHIUIIOB YIIPABICHUS B CUMYJISTOPE U C GU3UYECKOI MOJEIbIO

Tema 5. COopka 1 cocTaB MyJIbTHPOTOPHBIX BO3IYIIHBIX POOOTOB
N3yuenue coctaBa MyJIbTHPOTOPHBIX BO3IAYIIHBIX anmaparoB. Paccmorpenue mpuHIuna
paboThl ycTpoicTBa, HAJIAJKa U HACTPOIKa BO3AYIIHOIO anmnapara.

Tema 6. Robot Operating System (ROS)
Beenenne Bo ¢perimBopk ROS. Paccmorpenuwe npunnumna padboTel (GpeliMBOpKa H
UCIIOJIb30BaHUE €r0 B pOOOTOTEXHUUECKUX TUIATOpMaXx.

Tewma 7. [IpombliieHHBIE POOOTOTEXHUYECKUE TIIATHOPMBI
O0630p CyIIECTBYIOIIUX MPOMBIIUICHHBIX POOOTOB. PaccMoTpeHne mpUHIMIIOB pabOThI
MPOMBINIIEHHBIX po00TOB. [IporpammupoBanue podoTa-MaHUITYIATOPA.

8.1. [IpumepHBbIii epeyeHb JJa00PATOPHBIX PadoT

. YpaBieHnue Ha3eMHbIM poOoTOM B cumyisitope Gazebo;

. YopapneHnue GuU3n4ecKuM Ha3eMHBIM POOOTOM;

. YTipaBneHue BO3IyIIHBIM POOOTOM B CUMYJISITOPE;

. Coznanue nonetHsix 3aganuii B QGroundControl,

. [IporpammHoe ynpasieHnue Bo3ayiHbM podotom DII Tello;

. Coznmanue pobotusupoBanuoii sueiiku 8 KUKA Sim Pro;

. [IporpammupoBanue pyku-manumnynsiropa B KUKA Sim Pro;

. 3aIycK Iporpammsl 1 yrpasieHnue podora-manumnyistopa KUKA.

03N LN kAW~

9. Tekymmii KOHTPOJIb 0 AUCHHUILINHE

Texymuii KOHTpOJIb IO JWUCLUUIUIMHE IPOBOAUTCA IIyTEM KOHTPOJSA IOCELIAEMOCTH,
IIPOBEJCHUS YCTHBIX ONPOCOB IO TEOPETHMUECKOMY Marepuany, MPOBEIEHHUS 3allUuThl 110
pe3ysbTaTaM BBINOJIHEHUS JIAOOPATOPHBIX paboT U GUKcHpyeTcs B (hopMe KOHTPOIbHON TOUKU
HE MEHEE OJIHOI'0 pa3a B CeMecCTp.

10. INops10k NpoBeeHUs] U KPUTEPUH OLeHUBAHUS MIPOMEKYTOYHON aTTeCTALUM

3ayer mnpoBoAMTCH B TpeTbeM ceMecTpe B (hopMe BbINOJHEHUS HTOrOBOIO
NPOEKTHOro 3a1anusi. Bpems nposenenns 3auéra — 1,5 yaca.

[IpuMepHBIi IepeyeHb TEOPETUYECKUX BOITPOCOB:

1. OcHOBHOIi cocTaB poOOTOTEXHUUECKUX MIATHOPM.

2. TlpuHIUn AeWCTBUS BO3IYIITHOTO MYJIETUPOTOPHOTO YCTPOHCTBA

IIpumepsl 3anau:

1. CocraBuTh MNporpaMMy IO TEPEMEIIEHUI0 PYKU-MaHUIYJISATOpa MO YKa3aHHBIM

KITIOYEBBIM TOUKaM (CM. BapUaHT 3aJjaHUs).



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



