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1. lesab 1 n1aHUpyeMble Pe3yJbTAThl 0CBOEHHUS M CHHIJIHHBI

Lenbto OCBOEHMSI TUCHUIUIMHEI ABJSETCA (POPMUPOBAHUE CIICAYIOMIUX KOMIIETSHIIUI:

OIIK-2 CrniocobeH pazpabaTbiBaTh OpUTHHAIBHBIE aJITOPUTMBI U IIPOTPaMMHBIE CPE/ICTBA,
B TOM YMCJIE€ C UCIOJIb30BAHUEM COBPEMEHHBIX MHTEJJIEKTYAJIbHBIX TEXHOJIOIUH, AJIS pElIeHUs
npodeccuoHaIbHbIX 3ajiay;.

I1IK-2 Cnocoben pa3pabaTbiBaTh ammapaTHO-MIPOrpaMMHbBIE KOMIUIEKCHI Ha OCHOBE
TEXHOJOTMIl MCKYCCTBEHHOTO MHTEUIEKTa JUIsl YIPABJIEHUS NOJIBWKHBIMU OOBEKTAMH,
ABTOHOMHBIMU CUCTEMaMH, TEXHOJOTMUYECKUMU JIMHUSAMU U ITPOLECCAMU.

PesynpTaTamMn OCBOEHUS TUCLMILIMHBI SBISIOTCS CIEIYIOLINE MHANKATOPBI TOCTUKEHUS
KOMIIETCHIIUN:

NOIIK 2.1 Bnageer MmeTolaMu aJIrOPUTMHU3ALUU U IPOTPaMMHUPOBAHUS

HNOIIK 2.2 3HaeT COBpEMEHHBIE IOJIXOJbI, METOJBl M TEXHOJOTUH B OO0JaCTH
MHTEJUIEKTYaJIbHOIO aHaJIM3a JaHHbIX;

NOIIK 2.3 Vcnonbs3yeT METOAbl COBPEMEHHBIX HMHTEIUIEKTYAIbHBIX TEXHOJOTUH JUIs
pemeHus mpoecCHOHABHBIX 3a/1a4;

UIIK 2.1 Cnoco0OeH MpUMEHSATb METOAbl MAIIMHHOIO OOYy4YeHHs sl pelleHHs 3anay
npodecCuOHaIbHOMN 1S TeTbHOCTH,

NIIK 2.2 CnocobeHn pa3pabaThiBaThb TEXHUYECKOE pEIIEHUE KOHIEMNIMHU aIropuTMa
paboThl CUCTEM aBTOMATU3ALMK M YIPABJICHUS (WU €€ 3JIEMEHTOB).

2. 3aga4uy oCBOCHHS JUCIHHUILIHHDI

— OCBOUTBH TEXHOJIOIMM aBTOHOMHOM HaBUTaLlUU;
— Hayuntbcsi npUMEHATh NOHATUMHBIN anmapar MOCTPOCHHsI HABUTALMOHHBIX CUCTEM
JUTSL PEUICHUS IPAKTUIECKUX 3a/1a4 TPO(PECCHOHATBHON 1A TEIHOCTH.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTeibHOIl POrpaMMbl

Jucnunnuna otHocutes K broky 1 «/luciumivna (MOgysn)».

JlucuunianHa OTHOCHTCS K 4YacTH 00pa3oBaTelbHOM MporpamMMmebl, (OpMHpPYEMOit
YYaCTHHUKaMHU O0Opa30BaTENIbHBIX OTHOIICHWM, TIpeasiaraeTcsi OOydJaronuMmcs Ha BBIOOD.
JucuunnmHa BXOOUT B MOAYJb «MOIyJIb HA pYCCKOM SI3BIKE).

4. CemecTp ocBOeHHS U (POPMA MPOMEKYTOYHOH ATTeCTALMHU MO AUCHUILINHE

Tpertnii cemecTp, 3a4€T C OLIEHKOMN

5. BxoaHblie Tpeﬁonaﬂuﬂ AJIA OCBOCHUSA JUCHUIIJIUHBI

JUis  yCHEeIHOro OCBOCHMS JUCLUUIUIMHBI TpeOYIOTCS pe3yiabTaThl OOydeHHs IO
CJIEAYIOIUIMM JTUCHMIIMHAM: PacrnpeneneHHble MH(OOPMAIMOHHBIE BBIYUCIUTENbHBIE CHCTEMBI,
MopenupoBanue cucreMm, Teopuss cucTeM yIpaBieHHs, VICKyCCTBEHHBI WHTEIUIEKT U
MalmMHHOE 00yuyeHne, CUCTeMbl TEXHUYECKOTO 3pEHHUSI.

6. SI3bIK peanuzanuun

Pycckuit

7. O0beM TNCUMILIUHBI

OO6m1ast TpyI0€MKOCTh TUCIHUIUIMHBI COCTABIISAET S 3.€., 180 uacoB, U3 KOTOPHIX:
- JIeKIuu: 6 .



- maboparopusie: 20 4
O0BeM caMoCTOATENbHOI paboThI CTYIEHTA ONPEIEIeH yUYeOHBIM TUIAHOM.

8. Coz[epmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. Beenenune B HaBUTallUOHHEIE CUCTEMBI.

OcHOBHbIE  HABHUTAllMOHHBIE MaTeMaTH4yeckue MeTonbl. CHCTeMBbl  KOOpAMHAT.
[IpeoOpazoBanus cucrem koopauHatr. ['eomerpust 3emiau. TUIbl KOOPAUMHAT B T€OLIEHTPUUYECKON
cucreMe. I'paBuranus.

ROS: nokanpHasg cucteMa KOOpJAMHAT.

Tewma 2. ['mobanpHbIe HABUTAITMOHHBIC CITYTHUKOBBIE CHCTEMBI.
GPS. TJIOHACC. COMPASS. CHuxeHnue TOUHOCTH.
[IpeobpazoBanune KBarepHuoHOB B yriibl Ditepa.

Tewma 3. BuzyanbHast HaBUTaIIUS.
Busyanbnas ogomerpus. Habmonenue asmxenus (2D, 3D). Pemarens PNP.
ABTOHOMHasl HaBUTralysi MOOUIBHOIO poloTa.

9. Tekymmii KOHTPO.JIb IO IUCHUILIHHE

Texkymuii KOHTPOJb MO AUCIUIUIMHE MPOBOJUTCS IYTEM KOHTPOJS IOCEHIaeMOCTH,
BBITIOJIHEHHS TECTOB, BBITIOJIHEHUS JIAOOPATOPHBIX PA0OT U MUCHbMEHHBIX OTYETOB IO UX UTOTaM,
u ¢ukcupyercs B GopMe KOHTPOJIBHON TOYKU HE MEHEe OJTHOTO pa3za B CEMECTP.

10. lopsiiok npoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MPOMEKYTOYHOM aTTecTalluu

WroroBas onieHKa Mo AUCHUILTHHE ONPEAEISIeTCs 10 GopMyIIe:

OI/ITOFOBaﬂ = 035 * OHaKOHHeHHaﬂ + 0:5 * OI/ITOFOBOFO KOHTpOJI,

1€  Opacomnenmas  — CPEIHSAA apudmeTnyeckas OILICHKA, COCTOsINas U3 OICHOK,
HAKOIUICHHBIX 32 MTPOXO0XKJACHNUE TEKYIEro KOHTPOJISI U BHITIOJTHEHHE CAMOCTOSTENbHON pabOTHI;

Ourorosoro rontpors — OLEHKA HTOroBoro KoHTpois. IlpocTaBisercs 3a NpoXoxIeHUE
KOHTPOJILHOT'O UCTIBITAHUS (C1aua 3auera ¢ OIeHKON) B (h)opMe YCTHOTO Ompoca.

Onenka cTaBUTCS MO MATHOAIBHOM mikane. OKpyrjieHHe OICHKH MPOU3BOAMTCS B
MOJIB3Y CTYCHTA.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJNEeKTPOHHBIA Y4YEOHBIH KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=00000

0) OrieHOUHBIE MaTepHalibl TEKYHIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTAllUU IO
JTUCIIUTIITNHE.

12. Mlepeuens y4ueOHOI TUTEpPaTYpHI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

- BoctpoxnyrtoB, A. JI.  OcHoBbl Tomorpaduu : yueOHMK a1 By3oB / A. JL
Boctpoknytos, B. H. Cynpyn, I'. B. [lleBuenko — Mocksa : U3natensctBo FOpaiit, 2022. —
196 c. — URL: https://urait.ru/bcode/492059

— Knumos, I. M. MHeprmansHas HaBUTranus Ha Mope : yueOHoe mocoOue st By30B / /1.
M. Knumos, A. 0. Nmnunckuit — Mocksa : U3natensctBo FOpaiit, 2022. — 156 c¢.— URL:
https://urait.ru/bcode/494030



https://moodle.tsu.ru/course/view.php?id=00000
https://urait.ru/bcode/492059
https://urait.ru/bcode/494030

0) IOTOIHUTENbHAS JINTEpaTypa:

— KynpusnoB A.O. I'mobanbHble HaBUTAIlMOHHBIE CITYTHUKOBBIE CHCTEMBIL: Yd4eOHOE
nocobue. — M.: MUUI'AuK, 2017. -76¢.— ...

— SxymenkoB A.A. OCHOBbl MHEpUUAIbHOW HaBUrauuu. -M.. MOpCKOW TpaHCHOPT,
1963. 149 c.

B) OCHOBHAas M JOIOJHHUTENIbHAS JuTeparypa mius auciuiuinasl «Embedded systemsy
MOAYJIs TI0 BBIOOpY Ne2 Ha aHTJIMICKOM SI3BIKE

OcHoBHas nuTepaTypa:

— Mario Ignagni. Strapdown Navigation Systems: Theory and Application. - Champlain
Press, 2019. - 550p.

—Yueming Zhao. GPS/IMU Integrated System for Land Vehicle Navigation based on
MEMS. - Royal Institute of Technology, 2011. - 85p.

JlononHuTenbHas IUTEPaTypa:

— Kiran Palla. Autonomous Navigation of ROS Robot : Differential Drive Robot
Simulation. https://kiranpalla.com/autonomous-navigation-ros-differential-drive-robot-
simulation/

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMLIEH3UOHHOE U CBOOOHO PacCpOCTPaHIEMOE IPOTPaMMHOE 00ECTICUCHHE:

JIns mpoBejieHKs] JCKIIMOHHBIX 3aHATHH HEOOXOJMMO JIMIICH3UOHHOE U CBOOOIHO
pacnpoctpansieMoe mnporpammuaoe obOecnedenne: OC Windows 10 Pro, Microsoft Office
crangaptasii 2010, Dr. Web Desktop Security Suite, Adobe Connect, Gpaysep mocnenHeit
BEPCHUHU.

Jnst mpoBeneHUsT JTAOOPAaTOPHBIX 3aHATHH HEOOXOTMMO JIMIEH3MOHHOE M CBOOOIHO
pacmipoctpansemoe mnporpammaoe obOecnedenue: OC Linux, maker mporpamm LibreOffice,
Adobe Connect, Opay3ep mocienHelr Bepcuu, a Takke ¢peiimBopk ROS - Robot Operating,
TUCTpHOYTUB s3bIKa nporpammuposanus Python 3.x, 6ubimorexku OpenCV.

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:
— Mcxonnsle koapl k rnaBam kHUTK «L{udposoii cuntes. [Ipaktnueckuii kype / I[Tox o6m.
pen. Pomanosa A. 10., [Tanuyna 1O. B., 2020. https://github.com/RomeoMe5/DDLM

— DNEeKTPOHHBIN KaTaJior Hayunou O6ubaMoTeKu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopHif) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant cryaenrta — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/

14. MaTtepua/jibHO-TeXHUYECKOE o0ecriedeHue

Ayautopun I8 TIPOBEICHHS 3aHATUNA JIGKHMOHHOTO THUMA, WHIWBUAYAJIBHBIX U
TPYNIOBBIX KOHCYJIBTALUN, TEKYILETO KOHTPOJIS.


https://kiranpalla.com/autonomous-navigation-ros-differential-drive-robot-simulation/
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https://urait.ru/
https://znanium.com/

VYyebnas ayauTopus Uil TPOBEACHHUS JIAOOPATOPHBIX paboT, MPOMEKYTOUHOM
aTTeCTallUU JI0JDKHA OBITh OCHAIIEHAa 00OPYAOBAaHHEM M TEXHUYECKMMHU CpPEICTBAMH OOyUeHHUS:
KOMIIBIOTEp IpernojaaBarenss (HOYTOyK), I€pCOHAJIbHBIE CTYACHUECKHE KOMIIBIOTEPHI C
nojakioueHueM K cetu «MHTepHer» W obecriedeHHEM JOCTyna B  DJIEKTPOHHYIO
nHpopmanmoHHo-00pa3oBaTenbHyt0 cpeny HUW TI'Y. Jlns otoOpakeHus Tpe3eHTaIui
UCTIOJIb3YEeTCS MYJIbTUMEIUA-TIPOSKTOP, IHUPOKO(OPMATHBII SKpaH, aKyCTHUECKask CHCTEMa.

[Tomerienust iss cCaMOCTOSITENIFHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOW U
JOCTYNIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

MoOwibHBIN KosecHBIH podoT TurtleBro.

15. Undopmanus o paspadorunkax

[Iupnockuit  CranucnaB BuktopoBuu, a-p TexH. Hayk, JaekaH Dakynbrera
WHHOBAIIMOHHEIX TexHoaoruu TT'Y.



