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1. lesap ¥ ni1aHUpPyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

[lenpro OCBOEHUS TUCIUTUINHBI SBISETCS (POPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

IIK 1 — CnocobeH HaxoIuTh U MPOEKTUPOBATH TEXHUKO-TEXHOJIOTMUECKOE PElIeHHE Ha
OCHOBE «JIyUIIIUX MPAKTHK»

Pesynbraramu 0CBOEHUS NUCHUILUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

POIIK 1.1 ¥YmMeer cuctematuzupoBarh nHdopmaluio, noaydeHaywo B xoae HUP u OKP,
AQHAJIM3UPYET €€ U COMOCTABIISIET C IUTEPATYPHBIMU JAHHBIMU (IyUIIHE MPAKTUKL)

2. 3aga4uy oCBOCHHS JUCIUILINHDI

— HayuuThcst mpUMeHSATh MOHATUHHBIA anmapar poOOTOTEXHMYECKHX IIATGOpM Jis
pelLeHMs] IPAKTUYECKHX 33/1a4 B 007acTH poOOTOCTPOEHUS;

— 3HaTh OCHOBHOMW COCTaB POOOTOTEXHUYECKHX TIATPOPM;

— Hayuutbcss BbIOMpaTh HEOOXOAMMBIM CHMCOK OOOpYIOBaHUS ISl  CO3JAHUA
POOOTOTEXHHYECKON TIIATPOPMEI;

— Hayuutbcst paGotaTh ¢ mporpaMMHBIM OOECHEUEHHEM JJISi HAa3eMHBIX, BO3JYIIHBIX
MOOUIIBHBIX pOOOTOB M MTPOMBINIJICHHOT'O POOOTa-MaHUITYJISITOPA,;

— 3Harp 6a30Bble NPUHLMIBI YIPABICHUS MOOWIBHBIMH POOOTAaMH U MPOMBINUIEHHBIM
POOOTOM-MaHUITYISTOPOM.

3. MecTo ucuMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOIl POrpaMMbl

Jucuuninuza otHocutes K bioky 1 «/lucuuruinael (Moynnn)».

JlucuuiuinHa OTHOCUTCS K 4acTh 0Opa3oBaTesIbHOM Iporpammsbl, (Gopmupyemoin
YYaCTHHKaMH 00pa30BaTeNbHBIX OTHOMIICHWH, Tpeanaraercs OOy4aromuMmcs Ha BBIOOD.
JlucuumrHa BXOAUT B MOAYJIb Moayiib 110 BeIOOpY «TeXHOIOrHH HCKYCCTBEHHOI'O MHTEIIEKTa
U pOOOTOTEXHUKHY.

4. Cemectp(bl) ocBOoeHHs M popMa(bl) IPOMEKYTOUHONH aTTECTALUM M0 JUCHUIINHE

Tpernii cemectp, 3aueT

5. Bxoanble TpeOoOBaHMS 1JIs1 OCBOCHHS THCUHMIIIMHBI

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOYIOTCS pe3ynbTaTbl OO0y4YeHHs IO
ciegyrouuM  aucuuiuinHam:  ®usuka, [lpuknagHas — Mexanuka, HWHpopmatuka u
IpPOrpaMMHUPOBAHKE

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUUILINHBI

OO6m1ast TpyA0€MKOCTh TUCIHUIUIUHBI COCTABIISET 2 3.€., 72 9acoB, U3 KOTOPHIX:
-nmabopatopusle: 32 u.

B TOM YHCJIE€ MPAKTUYECKas MOAroTOBKa: 12 4.
O06BbeM caMOCTOSTENBHON pabOThI CTYICHTA ONpeeNieH YYEeOHBIM IIIaHOM.

8. Conep:xkaHue IMCHUILIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. BBenenue B poOOTOTEXHUYECKHE TTAT(HOPMBI
3HAKOMCTBO C POOOTOTEXHUYECKUMHU IJIaTPOopMaMu, paCCMOTPEHHE X Pa3HOBUIHOCTEN
Y COCTaBa

Tema 2. HazemHble poOOTOTEXHUYECKHE TIAT(HOPMBI



O030p cyIlIECTBYIOUIMX PEUIEHUH MO Ha3eMHBIM IUIaTGOpMaM, PACCMOTPEHUE COCTaBa
poOOTOB, M3yueHHe 0a30BbIX MPUHIUIIOB YIIPABICHHS B CUMYJIATOPE U ¢ (PU3NIECKON MOAETIBIO

Tema 3. CeHCOpBI U aKTyaTOPBl HA3€MHBIX MOOMIIBHBIX pOOOTOB

W3yyeHne npuHIMUIOB pabOThHI TaTYUKOB, HCIOIB3YEMbIX B MOOMIBHOW POOOTOTEXHHKE.
PaboTta 1Mo MOJIKIIIOYEHHIO CEHCOPOB U IOJIyYEHHUIO JAHHBIX OT HHX. V3ydeHWe NpPUHIUIIOB
paboOTBl  aKTyaTOpOB  (MCIIOJIHUTEIBHBIX MEXAaHHU3MOB), HCIOJb3YEeMBIX B  MOOMIBHOMN
poboTtorexHuke. PaboTa o B3anMoIeHICTBHIO BEIYMCIIUTENICH U aKTyaTOPOB.

Tema 4. Bo3aymiHbeie poOOTOTEXHUYECKHE TUIATHOPMBI
O030p CyIIECTBYIOIIUX PEIICHUH MO BO3IYLIHBIM IUIaTGOpMaM, PaCCMOTPEHUE COCTaBa
po6OTOB, M3yueHHe 0a30BbIX MPUHIUIIOB YIIPABICHHUS B CUMYJIATOPE U ¢ (PU3UIECKON MOJIEIBIO

Tema 5. Coopka u coCTaB MyJIbTHPOTOPHBIX BO3IYIIHBIX POOOTOB
N3ydenune cocraBa MyJIbTHUPOTOPHBIX BO3IYLIHBIX amnmaparoB. PaccMoTpeHne nmpuHIuIa
paboThl yCTPOICTBA, HAIAIKa U HACTPOIKa BO3AYLIHOIO anmnapara.

Tema 6. Robot Operating System (ROS)
Beenenue Bo ¢peiimBopk ROS. Paccmorpenue npunnuna paboTsl (QpeliMBOpKa U
UCIIOJIb30BAaHUE €TO B POOOTOTEXHUYSCKUX TIATHOpMax.

Tema 7. IIpoMbInIeHHBIE POOOTOTEXHUYECKHE TIAT()OPMEI
O030p CcyLIECTBYIOUIMX HPOMBIIIJIEHHBIX POOOTOB. PaccMOoTpeHHe MPUHLUIIOB PabOThI
IPOMBIIIICHHBIX PoO0TOB. [IporpamMmmupoBanne poboTa-MaHHUITYJIATOPA

9. Tekymuii KOHTPOJIb MO TUCHUILIHHE

Texymuii KOHTPOJIb IO JWUCUUIUIMHE IPOBOAUTCS IyTEM KOHTPOJIS MOCELAeMOCTH,
IIPOBEJEHUS MPOMEKYTOYHOIO TECTHUPOBAHUS IO TEOPETHYECKOMY MaTepHually, MPOBEICHUS
3alllMThl 10 pe3yibTaTaM BbBIIOJHEHUS JA0OpPaTOpHBIX paboT u ¢ukcupyercs B (dopme
KOHTPOJIbHOM TOYKM HE MEHEE OJITHOIO pa3a B CEMECTP.

OrneHoYHBIE MaTepuajbl TEKYIIETO KOHTPOJsA pa3MmelneHsl Ha caiite TI'Y B pazzgene
«Mudopmarust 06 obpasoBarenbHO# mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

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

3ayer 0e3 OLEHKH NPOBOAMTCH B NHMCbMEHHOH (opMe M € HCNOJb30BAHHEM
BBIYMCJIUTEIHLHOW TEXHUKH.
ITpuMepHBIii epedeHb TEOPETUUECKUX BOIIPOCOB:
1. OcHoBHOI1 cocTaB pOOOTOTEXHUUECKHUX IIIAT(HOPM.
2. TlpuHiun aelcTBUS BO3AYITHOTO MYJIBTUPOTOPHOTO YCTPOHCTBA
[Ipumeps! 3anau:
1. CocraBuTh MporpaMMy IO TMEPEMEIICHUI0 PYKU-MAaHUMYISATOpa MO YKa3aHHBIM
KJIFOUEBBIM TOYKaM (CM. BapUaHT 3aJaHus).
2. CocTaBUTh aBTOMAaTMYECKYI0 MHUCCHIO TOJIETa BO3JYLIHOTIO amrmapara Mo 3aJaHHOM
TPaeKTOPUHU
OrneHOYHBIE MaTepHABI ISl TPOBEACHUS MPOMEKYTOYHON aTTeCTAIlMH Pa3MEMICHbI Ha
cahte TI'Y B pasmene «Mudopmanmus o0  oOpa3oBaTeNnbHONW  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHHe

a) DJEeKTPOHHBIN y4eOHbIN Kypc Mo JUCHUIUIMHE B 3JIEKTPOHHOM 00pa3oBaTenbHO cpere
«iDO» - https://Ims.tsu.ru/course/view.php?id=33798



https://lms.tsu.ru/course/view.php?id=33798

0) OrleHOYHBIE MaTepHalibl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTecTaluu IO
JUCLHUTLIINHE.
B) Meroaunueckue ykazaHus o MPOBEICHUIO Ja00paTOPHBIX padoT.

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHAs JTUTepaTypa:

— Jlxynuniep A. JIpoHBI: TOJTHOE MpakTHYecKoe pykoBojacTtBo / Jkynumep A. —
NznarensctBo «KoJlubpu», 2019. — 159 c.

— CrapoBoiitoB, E. U. Ynpasnenune MOOHIBHBIMH POOOTAaMH M POOOTOTEXHUYECKHMU
cucreMamu: YueOnuk / E. M. CrapoBoiiToB. — MockBa: OOIIECTBO C OrpaHUYCHHOU
oTBeTcTBeHHOCTHIO "U3narensctBo "KHOPyC", 2021. — 264 ¢

— Kpeiir, /1. JI. BBenenue B po6oToTexHUKy: Mexanuka u ynpasienue / JI. 1. Kpeiir. —
WxeBck : M>keBCKU MHCTUTYT KOMITBIOTEPHBIX UcciaenaoBanuid, 2013. — 564 c.

B) pecypchbl cetu HTepHeT:

— OTKpBITHIM oOHNAliH Kypc «OCHOBBI MeEXaTpoHHKH U pobororexHukm» - URL:
https://stepik.org/course/83993/info

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

- ob0ywyenne 1o pabore c ammapatrHod mnatdopmoit  Arduino - URL:
https://docs.arduino.cc/tutorials/

- o0yuenue mo pabore ¢ mnporpammHoii iardpopmoit 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. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIA

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 CUCTEMBI:

— DJNEKTPOHHBIN KaTajuor Hayynoii 6ubmoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas Ooubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
—3BC Jlanb — http://e.lanbook.com/

14. MaTepuajibHO-TeXHUYECKOe oOecrieyeHue

Aynutopuu sl IPOBEICHUS 3aHATUN JTEKIMOHHOTO THUIIA.

Ayautopun IS TPOBEACHUS 3aHATUM CEMHHApPCKOTO THIA, WHIWBUAYAJIbHBIX U
TPYNIOBBIX KOHCYJIBTALNM, TEKYLIEr0 KOHTPOJIA U MPOMEKYTOYHOM aTTECTALINU.

[Tomerenust aisi cCaMOCTOATENILHON paOOThI, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOU U
JOCTyNOM K ceTH HMHTepHeT, B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENbHYIO CpElay U K
WH()OPMAIMOHHBIM CIPABOYHBIM CHCTEMAaM.

[Tomemnienue 1 BBIMONHEHUsST JaOOpaTOPHBIX paboOT, 00OpPYIOBAaHHBIE KOMITBIOTEPHOM
TEXHUKOM.


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/

JlaGopaTopusi, mpeaocTaBistomas PoOOTOTEXHUUECKHE  IUIaTGOPMBI:  Ha3eMHBII
MOOWJIBHBIA POOOT, BO3AYIIHBI MOOWIBHBIA POOOT, MPOMBINUIEHHBIH pPOOOT-MaHUIYIISATOP
BMECTE C COOTBETCTBYIOLINM IPOTrPAMMHBIM 00€CIICUCHHEM

15. Undopmanus o paspadoTunkax

OkyHckuit  Muxaun Buktoponu, OUT TI'Y, 3aBemyrommuii J1aboparopueit
MHTEJUICKTYaJIbHBIX CUCTEM YIIpaBJICHUS



