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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

Lenbt0 OCBOSHHMSI JUCHUIUIMHEI SBISIETCS (POPMHUPOBAHKE CIEAYIOMIMX KOMICTCHIIUI:

OIIK-6 Crocoben pa3pabaTbiBaTh aIrOPUTMBl M MPOTPAMMBbI, TPHUTOIHBIC IS
PAaKTUYECKOT0 MPUMEHEHUS B 00J1aCTH MH(POPMALIMOHHBIX CHCTEM U TEXHOJIOTHA.

ITIK-1 Cniocob6en pazpabarbeiBats [10 mis maTeIIekTyansHoro ynpasienus bAC.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIIEIYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

POOIIK-6.2 VYmeer pa3pabaTbiBaTh QJITOPHUTMBI M TPOTPAMMBI, MPUTOJHBIC IS
MPAKTUYECKOT0 MPUMEHEHUs B 3a[ja4ax NpodecCHOHaIbHON AeSITENbHOCTH

POIIK-1.1 3naer npunnumnsl pazpadotku [10 mis uaTemektyansHoro ynpasienus bAC

2. 3aga4uy ocBOCHHS JUCIHHUILINHBI

— OCBOHTD TEXHOJIOTHH aBTOHOMHOM HaBHUI'allUH,
- Hay‘II/ITBCH IIPUMCEHATH TTOHATHHHBIN armapar 1nmoCTpoCHUsA HaBUT'allUOHHBIX CUCTEM
AJId pCHICHUA IMTPAKTUYCCKUX 3aa4d HpO(l)eCCHOHaJIBHOfI JACATCIIBHOCTH.

3. MecTo 1ucuMIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOIl POrpaMMbl

Jucuuninuza otHocutes K bioky 1 «/lucnuruinael (Moynn)».
JlucuuiuinHa OTHOCUTCS K 4acTh 0Opa3oBaTelIbHOM Iporpammsbl, (GopMmupyemoin
YYaCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, SBISIETCS 0053aTEIbHON 11 H3yUCHHS.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTAIMH MO JUCHHUILINHE

[Iarslii cemecTp, 3a4€T C OLIEHKOU

5. BxoaHble TpeOoBaHMSsI AJIsl OCBOEHUN THCIUTIITHHBI

JUisi  yCHEemrHOro OCBOCHHS JUCHUIUIMHBI TPEOYIOTCS pe3yNbTaThl OOYyYeHHUsS I10
CIeNyIOIMM JUCHHUIUTMHAM: Marematuka, MogenupoBanue cuctem, IIporpammupoBaHnue,
[Iporpammuoe obecrieueHne POOOTOTEXHUIECKUX CUCTEM.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUUILINHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABISET 4 3.€., 144 4yacoB, U3 KOTOPHIX:
-JIeKIuu: 32 4.
-paKTUYEeCKUe 3aHATUS: 32 u.
B TOM YHCJIE€ IPAKTUYECKas MOAroToBKa: 32 .
O06beM caMOCTOSTENILHON padOThI CTYI€HTA ONpeesieH YUEOHbBIM IJIaHOM.

8. Conep:xkaHue IMCHUILNIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. BBeneHnue B HaBUTallUOHHEIE CUCTEMBI.

OcCHOBHbIE  HaBHUTallMOHHBIE MaTeMaTUyeckue MeTojbl. CHucTeMbl  KOOpAUHAT.
[IpeoOpazoBanms cuctem koopauHat. ['eomerpust 3emau. TUITBI KOOPAMHAT B TE€OIEHTPUUECKON
cucreme. ' paButanus.

ROS: nokanpHas cuctema KOOpAMHAT.

Tewma 2. ['nobanpHble HABUTAIIMOHHBIE CITyTHUKOBBIE CUCTEMBI.
GPS. I'7TIOHACC. COMPASS. CHuxeHne TOUHOCTH.
[IpeobpazoBanne KBarepHroHOB B yTisl Ditepa.



Tema 3. BusyanbHasi HaBUTaIusl.
Busyanbnas ogometpusi. Habmonenue apmwxkenus (2D, 3D). Pemartens PNP.
ABTOHOMHasl HaBUralus MOOMJIBHOIO poloTa.

9. Tekyuiuii KOHTPOJIb MO AUCHUIIUHE

Texymmii KOHTPOJb IO JUCIMIUIMHE TMPOBOJAUTCS ITyTEM KOHTPOJS IIOCEIIAEMOCTH,
BBIITOJTHEHUS TECTOB, BBIMIOJIHEHHS JTa00OPATOPHBIX pab0T W MHCbMEHHBIX OTYETOB IO UX UTOTaM,
U pukcupyercst B popMe KOHTPOJILHON TOYKH HE MEHEE OJHOTO pa3a B CEMECTP.

OueHouHble MaTepuajbl TEKYIIEro KOHTPOJsA pa3melneHsl Ha caiite TI'Y B pazgene
«Mudopmariust 06 obpazoBaTenbHOIM Iporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK MPOBECACHUS U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

MtoroBas oleHKa M0 JUCIHILTHHE ONpeaessieTcs mo Gpopmyiie:
OHTOFOBaﬂ = 095 * OHaKOHHeHHafI + 035 * OI/ITOTOBOTO KOHTPOJIA,

rac Ounakonnenmas  — cpeausas apI/Iq)MeTI/I‘leCKaH OLI€CHKa, cCocTodmasds H3 OLCHOK,
HAKOINNICHHBIX 3a IPOXO0KACHUC TCKYIIECTO KOHTPOJIA U BBIIIOJIHCHUC CaMOCTOSTECIbHON pa6OTI)I;
Ourorosoro kontpons — OLICHKA HMTOIOBOI'O0 KOHTPOJIA. HpOCTaBHHeTCH 3a IIPOXOKACHUC

KOHTPOJIBHOT'O UCTIBITAHUS (Cja4a 3a4eTa ¢ OIICHKOM) B (hOpMe yCTHOTO OIpoca.

Onenka crtaBuTcs 1o mATHOAIbHON mikane. OKpyrieHHE OLEHKH MPOU3BOIUTCS B
M0JIb3Y CTYJEHTA.

OneHouyHbIe MaTepHaIbl ISl TPOBEACHUS MPOMEKYTOUHON aTTECTAllMM Pa3MEIIeHbI Ha
caiite TI'Y B pasmene «Mupopmanus o0  oOpa3oBaTelbHON — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEeKTPOHHBIN y4eOHBIN KypC MO AUCIHUILTUHE B 3JIEKTPOHHOM yHUBepcuTete «iDO» -
https://Ims.tsu.ru/course/view.php?id=00000

6) OI_ICHO‘IHBIC MaTepHrajibl TCKYHICTO KOHTPOJIA H HpOMC)KyTO‘IHOﬁ arrecraguu 110
JOUCLIUIIIIMHE.

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEpaTypa:

— BoctpoknytoB, A. JI. OcHoBel Tomorpadum : yueOHuUK g By3oB / A. JL
Boctpoknytos, B. H. Cymnpys, I'. B. IlleBuenxko — Mocksa : UznarensctBo FOpaiit, 2022. —
196 c. — URL.: https://urait.ru/bcode/492059

— Knumos, I. M. NHepuuanbHas HaBuTamus Ha Mope : yueOHoe rmocodue st By30B / /.
M. Knumos, A. FO. Mnumnckuit — Mocksa : U3znarensctBo FOpaiit, 2022. — 156 ¢.— URL:
https://urait.ru/bcode/494030

— 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.

0) IOTOJTHUTEIbHAS JTUTEPATYpa:

— KynpusuoB A.O. I'mobanbHble HaBUTallMOHHBIE CITyTHUKOBBIE CHUCTEMBI: YdeOHOE
nocobue. — M.: MUUT'AuK, 2017. -76¢.— ...

— SlkymenkoB A.A. OCHOBbl HMHepHMaIbHOM HaBuranuu. -M.: Mopckoil TpaHCHOpT,
1963. 149 c.

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

a) JIMLIEH3MOHHOE U CBOOOHO PacpOCTPaHIEMOe ITPOrpaMMHOE 0OecrieueHue:!

Jlnst mpoBe/ieHUs] JIGKIIMOHHBIX 3aHATUH HEOOXOJUMO JIMIICH3HOHHOE M CBOOOIHO
pacnpoctpansiemoe mporpammuoe obOecneuenue: OC Windows 10 Pro, Microsoft Office
crangaptaeiid 2010, Dr. Web Desktop Security Suite, 6pay3ep nocnenneit Bepcum.

s mpoBeneHus: 1a00OpAaTOPHBIX 3aHITHA HEOOXOIMMO JIMIIEH3MOHHOE W CBOOOIHO
pactpoctpansiemoe mnporpammuHoe ooOecmnedenue: OC Linux, maker mporpamm LibreOffice,
Opay3ep mocneaHei Bepcuu, a Takxke ¢ppeiimBopk ROS - Robot Operating, aucTpuOyTHB si3bIKa
nporpammupoBanus Python 3.x, 6ubmuorexn OpenCV.

0) UH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:
— Wcxonnbie konbl k TaBaM kauru «{udposoii cuntes. [paktuaeckwnii kypce / [loa o6,
pen. Pomanosa A. 1O., [Tanuyna 1O. B., 2020. https://github.com/RomeoMe5/DDLM

— DNEeKTPOHHBIN KaTaJjor Hayunoi oubimorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast Ooubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com — https://znanium.com/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecreyeHue

Aynuropun A NPOBEACHMUS 3aHATUH JIEKIMOHHOIO THUIIA, WHIUBUAYAIbHBIX U
IPYIIIOBBIX KOHCYJIBTAlUN, TEKYIErO0 KOHTPOJIA.

VYuebHas ayauTopus i HOPOBENEHUS J1a0OpaTOpHBIX paboT, MPOMEKYTOUYHOMH
aTTeCTAIlMU JI0JDKHA OBITh OCHAIEHAa 000PYAOBAaHHEM M TEXHUYECKHMHU CPEICTBAMH OOyUEHUS:
KOMIIbIOTEp TpenojaBarenss (HOyTOyK), TEpCOHAJIbHBIE CTYAEHYECKHE KOMIBIOTEPHl C
noakitoueHueM Kk cetw «MHTepHer» M oOecriedeHMeM JocTyna B 3JEKTPOHHYIO
uHpopMaloHHO-00pa3oBarenbHyto  cpenry HU  TI'Y. Jlng oroOpaxeHus npe3eHTalun
UCIIOJIb3YETCS] MyJIbTUMEINA-TIPOEKTOP, IUPOKO(YOPMATHBIHN 3KpaH, aKyCTUYECKasi CUCTEMA.

ITomerieHust 1 caMOCTOSITENIbHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

MoOunbHbIN KosnecHbIil poOoT TurtleBro.

15. Uu¢popmanus o pazpadoTyukax

[upnosckuit  CranucnaB BuxtopoBudy, A-p TexXH. Hayk, JjAekaH dakynbTera
MHHOBAIIMOHHBIX TexHoaoruu TTY.
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