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1. Iless 1 UIaHUpYeMble pPe3yJbTAThl 0CBOCHUSI A CHHMIIIMHBI

Lenpto 0cBOCHUS TUCIUILIMHEI ABIseTCS (OPMUPOBAHUE CIEAYIOINX KOMIIETEHIINH]:

BK-1 CnocoGen npuMeHSTh 001IHE U ClIeHUaIN3UPOBAHHbIE KOMITBIOTEPHBIE TPOTPaMMBbI
MIpH pelIeHNH 3a]1a4d IpodeCcCHOHATBHOM e TENbHOCTH.

I1K-1 Cnocob6en pa3pabarsiBath [10 mi1st unTeekTyansHoro ynpasienus bAC.

PesynpraramMn 0cBOEHUS JUCLMILIMHBI SIBISIOTCS CIEAYIOIINAE UHANKATOPBI 10CTHKEHUS
KOMIIETEHIUH:

POBK-1.1 3naer mpaBwia ¥ NPUHLMIB IPUMEHEHHUS OOIIMX M CHELMATU3UPOBAHHBIX
KOMITBIOTEPHBIX MPOTpamMM JIJIsl pelieHus 3a1a4 Mpo(eccHoHaIbHON AesITEbHOCTH.

POBK-1.2 Ymeer mnpumeHsTh coBpeMeHHble IT-TexHomorum s cOopa, aHaiu3za M
Mpe/ICTaBlIeHUsT MH(POpMAIMK; HUCIHOIb30BaTh B MPO(ECCHOHAIBHON IEsTeNbHOCTH OOUIMe U
CIEMAIN3UPOBAHHBIE KOMIIBIOTEPHBIE IPOTPAMMBI.

POIIK-1.1 3naet npunnuns! pazpadorku [10 mig nntennexkryansHoro ynpasienus BAC.

POIIK-1.5 Ymeer ocymiecTBIsATh peanu3aliio yCTPONCTBA yIPABICHUS B IPOrPaMMHOM
KOJIE.

2. 3aga4u OCBOCHHUSA TUCHUILINHBI

—3HaTh MOPSIOK NOArOTOBKM IpOrpaMMbl IojieTa U 3arpy3ku ee B OopToBOM
HaBUTALIMOHHBIN KOMILJIEKC (aBTOMMUIIOT) OECIUIOTHOTO BO3AYIIIHOTO CY/IHA;

— 3HaTh TOPSIOK TMPOBEIACHUS MPEATNOIECTHON MOATOTOBKH OECHMJIOTHON aBHUAIIMOHHOMN
CUCTEMBI U €€ JIEMEHTOB;

—3HaTh MHCTPYMEHTHl TMPOBEPKHM U OTIAXKHBAHHUS IPOrPaMMHOIO KOAa, a TaKxkKe
BBISIBJICHHSI OIIMOOK B IPOTPAMMHOM KOJIE;

— HayuuTbcs Mcmonb30BaTh CHEIMAIbHOE MPOrpaMMHOE 00ecIieueHre /ISl COCTaBICHMUS
nporpaMMbl TOJieTa M BBOJa €€ B OOPTOBOM HABHTAIMOHHBINM KOMIUIEKC (aBTOIMJIOT)
0eCMIIOTHOTO BO3YIIHOTO CYIHA;

— Hayuurtbest ocymecTBiasTh 3ayck O€CIMIIOTHOTO BO3LYIIHOTO Cy[HA B CUMYJISATOPE IJIs
MIPOBEPKHU MPOrPaMMBbI Ha pabOTOCTIOCOOHOCTS;

3. MecTo AUCHHMILINHBI B CTPYKTYpe 00pa30BaTe/JIbHONH NPOrpaMMbl

Huctumnnuna otHOcUTCs K broky 1 «Jlucuuminael (MOIYIH )».
JlucuumiauHa OTHOCHUTCA K 4YacTH o0Opa3oBaTelbHOW MpOorpaMMmbl, (HOpMUPYEMOi
y4acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHM, SBIISETCS 00s3aTeIbHOM JITSI H3YUCHHSI.

4. CemecTp(b1) ocBOeHHUsI U opMa(bl) NPOMEKYTOYHOH ATTECTALMH MO JUCHUIINHE

[IecToit cemecTp, 3a4ET C OLIEHKON

5. Bxoanble TpeGOBaHMS 1JIs1 OCBOECHHS THCIUIIHHBI

JInst  ycmemrHoro OCBOEHHSI JTUCIHUIUIUHBI  TPEOYIOTCS pe3ysbTaThl OOy4YeHHsS TI0
cienyromuM  aucuumiauHaMm:  Dusuka, [lpuknagnas  mexanwka, Muapopmaruka u
POrpaMMHUPOBAHKE

6. SI3bIk peanusanuun

Pycckuin

7. O0beM THCHUILINHBI

OO6m1ast TpyI0EeMKOCTh AUCIUIUIMHBI COCTaBsieT 3 3.€., 108 yacoB, U3 KOTOPHIX:
-JIEKIMH: 6 4.
-taboparopHeie: 48 4.



B TOM YMCJIE IIPAKTUYECKasl OATOTOBKA: 48 u.
O6beM caMOoCTOATENbHOM pabOThI CTY/IEHTA OIpe/ieeH YUeOHbIM IIJIaHOM.

8. Coaepxxanue IUCHMILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. boproBbie BerancauTenu ais ynpasieHus bAC.
Benenne B mporpammy. 3HAaKOMCTBO C ONpeAEleHHEM M BHJIAMH OOpPTOBBIX
BbIunciureneil B cocrase bAC.

Tema 2. [IporpamMmMupoBanre 60PTOBOTO BHIYUCIUTEIS.
[IporpammupoBanue OOpTOBOrO BBIYMCIUTE (MHUKpOKOHTposuiepa). [lomkiroueHue u
MIPOrpaMMUPOBAHNE PA3IMYHBIX JATYMKOB U MEXaHM3MOB OOPTOBOIO BBIUMCIIUTEIIS.

Tema 3. UHCTpyMEHTHI yIipaBiieHHs OOPTOBBIM BBIYUCINUTEIEM
Nzyuenne cnoco6oB ympasneHuss BAC. IlnanupoBmuku Muccuii u  (QpIUMBOPKHU
MIPOrpaMMHUPOBAHUSL.

Tema 4. YnpapiieHre MoETHHIM KOHTPOJUIEPOM IMOCPEIACTBOM OOPTOBOTO BBIUHUCIUTEIS
Hanucanume mporpaMMm ympaBieHHMs MNOJETHBIM KOHTpoiiepoM. Mcmonb3oBaHue
(prIIMBOPKOB MPOrpaMMHUPOBAHUS U MJIAHUPOBIIIMKOB MUCCHIA.

Tema 5. IIporpammupoBanue mona€THbIX 3ananuii BAC.
[IporpammupoBanue aBtomMatuueckux wmuccuii bBAC. TectupoBaHue HaIlMCAHHBIX
porpamMm NoJjiéTa B BUPTYaIbHOM OKPYKCHHUH.

Tema 6. Ynpasneane BAC ¢ nomomnisio U
[IporpamMmMupoBanue mMONETHRIX 3amaHuil W ympaBieHus BAC ¢ ucmonb30BaHUEM
UCKYCCTBCHHOTO HHTEJUICKTA.

9. Texkymuii KOHTPOJIb N0 JMCHUIIIHHE

Texkymuii KOHTPOJIb IO JWCHUIUIMHE NPOBOAUTCS IYTEM KOHTPOJIA IMOCEIIAEMOCTH,
NPOBENICHHsI 3aIUTHI MO pPe3yJbTaTaM BBIMOJHEHHS JIA0OPATOPHBIX paboT W (ukcupyercs B
(bopMe KOHTPOJILHOM TOYKH HE MEHEEe OJIHOTO pa3a B CEMeCTp.

OreHOUHBIE MaTepHajbl TEKYIIEro KOHTPOJsS pa3MerieHbl Ha caiite TI'Y B pasnene
«Muadopmanmst 06 oOpazoBarensHOM MporpamMme» - https://www.tsu.ru/sveden/education/eduop/.

10. Iopsaaok NpoBeeHUs M KPUTEPHH OLIEHMBAHMSA NMPOMEKYTOYHON aTTecTaluu

3ayeT C OIEHKOM B IIECTOM CEMECTpPEe IPOBOAUTCS B NHUCbMEHHOH ¢opmMe U C
UCIIOJIb30BaHUEM  BBIUMCIUTENIHOW TeXHUKU. [IpM  BBICTAaBIEHMM MTOTOBOM  OIIEHKH
YUUTBIBAIOTCA OLUCHKH, MMOJTYUYCHHBIC CTYACHTOM BO BPEMA TCKYIICTO KOHTPOJIA, 4 TAKKC OLICHKA
IpU cllaue 3a4eTa ¢ OLEHKOM.

Bo Bpems mpoBeneHus 3a4eTa ¢ OLIEHKOM CTYJIEHTY BbIIAETCs 2 BOIpOCA MO M3y4yaeMon
mucuuruiiHe. Ha monroroBky k orBeTy orBoautcst He Oonee 10 munuyt. [locne 4ero ctyneHT B
yCcTHOM ¢opMe OTBeHaeT IPErojaBaTeNl0 Ha IOCTAaBIEHHBIE BONPOCHL. B ciyuae
NPEAOCTABICHUS HEIMOJHBIX OTBETOB, MPEMNOJAaBaTeNIb MOXET 3a4aTh CTYACHTY 1 yTOUHSIOIIUI
BOIIPOC.

IIponomxuTenbHOCTD 3a4eTa ¢ oleHkoi 1 vac.

[IpuMepHBIil nepedeHb TEOPETUYECKUX BOITPOCOB:
1. Kak mpoucxomuT B3aMMOAEWCTBHE MEXKIY NPOrpaMMHBIM OOECIEUYEHUEM U
anmnapaTHON 4acThi0 OECUIOTHON aBUAIMOHHON CHCTEMBI?



2. Kakume craHmapTtbl U MPOTOKOJBI HCHOJIB3YIOTCS JUIsI OOMEHa JaHHBIMH MEXIY
Pa3IMYHBIMU KOMIIOHEHTaMU O0eCNUIOTHOM aBUAallMOHHON CUCTEMBbI?

IIpumepsl 3axay:

1. CocTaBuTh IporpaMMy IO MEPEMEIICHNUI0 OECTTUIIOTHOTO JIETATeNILHOTO armapara o
yKa3aHHbBIM KJIFOUE€BBIM TOYKaM (CM. BapUaHT 3a/laHUs).

2. CoCTaBHTh aBTOMATHYECKYH) MMCCHIO IIOJIETa BO3AYIIHOIO ammnapara mo 3aJaHHOM
TPaeKTOPUHU

OneHouHble MaTepHalibl IJs MPOBEACHUS MPOMEXYTOYHOW aTTeCTallud pa3MelieHbl Ha
caiire TI'Y B pasmene «Mupopmamus o0  oOpa3zoBaTeNbHOM  HporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOANYECKOE O0ecIeueHue

a) DNEeKTPOHHBIN y4eOHBIA KypC MO TUCHUIUIMHE B AIEKTPOHHOM yHUBepcurere «iDO» -
https://Ims.tsu.ru/course/view.php?id=00000

0) OueHoYHBIE MaTepHalibl TEKYIIETO KOHTPOJIS U MPOMEXKYTOYHOW aTTeCTallMH I10
JUCLUIUIMHE.

B) MeToauyeckue yka3zaHus 10 MPOBEACHUIO Ta00PaTOPHBIX PaboT.

12. Ilepevyennb y4eOHOl JuTEepaTyphl M pecypcos cetn UHTepHeT

a) OCHOBHas JIMTEepaTypa:

— MHTennexTyanbHble TEXHOJIOTUN B OECMIIOTHBIX cucTeMax : yueOHuk / B.A. I'Bo3nesa.
— 2-e m3mro, aomn. — Mocksa. : UH®PA-M, 2024. — 197 c. — (Beicmiee oOpazoBanue). — DOI
10.12737/1876535.

— JIlpoH cBomMH pykamu [DneKTpoHHBIM pecypc| // dronomania.ru //: poHomaHwus:
Omnnaitn xypHan o pgponax, URL: https://dronomania.ru/tip/handmade (nara oOpaiueHus:
22.03.2024)

— CoBpemennble cuctembl ymnpasiaenus / P. Jopd, P. bumon. Ilep. ¢ anrm. B.JM.
Komnwutosa. — M.: Jlaboparopust basossix 3uanwuii, 2002. — 832 c.

0) TOTIOTHUTEIBHAS JTUTEPATYypa:

— OcHoBbl aBuanuu. Yacts . OCHOBBI a3pOAMHAMUKYA U TUHAMHUKHU TOJIETA JIETATEIbHBIX
anmapatoB : yueOHoe nocobue / B.B Epumos — M.: MI'TY T'A, 2003. — 64 c.

— Ponpan V. buapn, Tumotu Y. MaxJIziiH. Maibie OeCTUIOTHBIE JIETaTENbHBIE alllaparhl:
teopus u npaktuka. MockBa: TEXHOC®EPA, 2015. - 312 c.

B) pecypchl ceth IHTepHeT:

—obOyuenne 1o pabore c¢ mporpammHoil minargopmoi  Ardupilot — URL:
https://ardupilot.org/dev/docs/learning-the-ardupilot-codebase.html

—3pixoBa, I. B. OcHOBBI nporpamMmupoBanus Ha s3bike Python : yueGHO-MeToqnueckoe
nocobue / I. B. 3pikoBa, A. C. [Tonos, T. H. Canyrienesa ; HayuHslii penaktop . B. 3p1koBOM.
— 2-e m3n., crep. — Mocksa : OJIMHTA, 2020. — 135 c. — ISBN 978-5-9765-4430-7. —
Texct : omexrponHsli // Jlamp : onekrpoHHO-OMOnmmoreuHas cuctema. — URL:
https://e.lanbook.com/book/142296 (nmara oOpamenusi: 01.04.2024). — Pexum pocrtyna: ans
aBTOPU3. MTOJIb30BATEIICH.

— TBoil mepBbIii kBaapokonTep: Teopus u npakTtuka. — CII16.: BXB-IletepOypr, 2016. —
256 c.: wi. — (DNeKTpOHHUKA)

— Creiitut, J[. YcrpolicTBO M mporpaMMHUpOBaHHE aBTOHOMHBIX poOoToB. IIpoexTsl Ha
Python u Raspberry Pi / JI. Crelitut ; nayunsiii pegakrop B. C. SlueHk ; mepeBoa ¢ aHITIHIICKOTO
E. B. IlleBuyk. — Mocksa : JIMK Ilpecc, 2022. — 520 c¢. — ISBN 978-5-97060-989-7. —
Texct : onmekrponHsli //  Jlamp : onekrpoHHO-OMOnmmoreuHas cuctema. — URL:
https://e.lanbook.com/book/314879 (nmara oOpamenus: 01.04.2024). — Pexxum pocrtyna: ans
aBTOPU3. ITOJIb30BATEIICH.


https://lms.tsu.ru/course/view.php?id=00000

— O6mepoccuiickass Cerb  Koncynsrantllmoc CrnpaBouHass mpaBoBas —cHCTEMA.
http://www.consultant.ru

13. Ilepeyenb NHPOPMALMOHHBIX TEXHOJIOT Ml

a) JIMIIEH3UOHHOE U CBOOOTHO pacIpOCTpaHsIeMOe TPOrpaMMHOE 00eCIICUCHHE:

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

— MS Word, Libre Office;

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

0) nHpOpPMAITMOHHBIEC CTIPABOYHBIEC CUCTEMBI:

- ONEKTPOHHBIN Karajor Hayunon OubIMoTeKN Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKkTpoHHas oubnuorexa (pemo3uTOpHif) Ty —

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

14. MarepuaibHO-TeXHMYecKoe o0ecniedeHue

AynuTtopuu 1715 IpOBEACHUS 3aHATUN JIEKIIMOHHOTO THIIA.

AynuTopuu Il TPOBENEHUS 3aHATUNH CEMUHAPCKOTO THIA, WHIAUBUAYAIbHBIX MU
I'PYNIOBBIX KOHCYJIBTALMH, TEKYILEr0 KOHTPOJISL U IPOMEXKYTOUHOMN aTTeCTaluu.

[Tomemenust A caMOCTOSITENIBHON pabOThl, OCHAIICHHbIE KOMIIBIOTEPHON TEXHUKOW U
JOCTYIIOM K ceTu VHTEepHeT, B 3JEKTPOHHYIO MH(OPMALMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(GOPMAIIMOHHBIM CIIPAaBOYHBIM CUCTEMAM.

JlaGoparopusi, TpeAoCTaBisAOLIas POOOTOTEXHUYECKUE  IIaT(GOpMBbl:  HAa3eMHBIH
MOOWJIBHBINA POOOT, BO3LYIIHbII MOOMIIBHBIN pOOOT.

15. Undopmanus o pa3padoTuukax

Hopomenko Muxamn AliekceeBUY, JIUPEKTOpP Y4eOHOro LEHTpa MUIOTUPOBAHUS
OeCIUIOTHBIX aBUALIMOHHBIX cucTeM DakyabTeTa HHHOBAIMOHHBIX TEXHOJIOTHIA.
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