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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

Lenbr0 OCBOSHHSI JUCIUIUIMHEI SBISIETCSA (POPMUPOBAHHE CIECAYIOUIMX KOMITETCHIINA:

OIIK-2 CniocobeH pa3pabaTpiBaTh OPUTHHAIBHBIC aJITOPUTMBI U IIPOTPAMMHBIE CPEJICTBA,
B TOM YHCJIE C UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEJUIEKTYaJIbHBIX TEXHOJOTUH, AJIS PELICHUS
npodeccuoHaNbHBIX 3a7a4

I1IK-2 Cnocoben pa3pabaTbiBaTh ammapaTHO-MIPOrpaMMHbBIE KOMIUIEKCHI Ha OCHOBE
TEXHOJOTMIl MCKYCCTBEHHOTO MHTEJUIEKTa JUIsl YIpPaBJICHUS MOABWKHBIMH OOBEKTaMU,
ABTOHOMHBIMM CUCTEMAaMU, TEXHOJOTUYECKUMHU JIMHUSAMH U ITPOLIECCAMHU.

PesynpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHAUKATOPBI JOCTHXKEHUS
KOMIIETCHIIMMN:

HOIIK 2.1 Bnageet meTogaMuy anropuTMHU3alMy U MPOrPaMMUPOBAHUS

HNOIIK 2.2 3Haer cOBpeMEHHbIE IOAXOMbI, METOAbl M TEXHOJOTMH B 00JacTH
MHTEJJICKTYyaJIbHOTO aHaJIN3a JaHHbBIX

NOIIK 2.3 Mcnonbs3yeT MeTOAbl COBPEMEHHBIX HMHTEUIEKTYaJIbHbIX TEXHOJOTHH AJis
pemieHus mpoecCuoHaIbHBIX 3a7a4

NIIK 2.1 CnocoOeH NMPUMEHSTh METOJbI MAIIMHHOTO OOyYeHHWsS Il PEHICHHS 3a]adq
pohecCuOHANBHOM NesTeNIbHOCTH

NIIK 2.2 CnocobeHn pa3pabaThiBaThb TEXHHUYECKOE DELIEHUE KOHLENIHUU aIropurMa
paboThl CUCTEM aBTOMATHU3AIMU U YIIPaBIIEHUs (WU €€ 3JIEMEHTOB)

2. 33}13‘11/1 OCBOCHHUA THUCHHUIIIMHBI

— OCBOUTB TEXHOJIOIMY aBTOHOMHOM HaBUTaLlUU;
— HayunTtbcsi npUMEHATh NOHATUHHBIN anmapar MOCTPOEHUs HABUTALMOHHBIX CHCTEM
JUTSL PeUICHUsS IPAKTUIECKUX 3a/1a4 TPO(PECCHOHATBHON 1A TEIHOCTH.

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

Huctunnuaa otHOcUTCs K biioky 1 «Jlucuuminabl (MOTyn)».

JlucuuIuinHa OTHOCUTCS K 4acTh 0Opa3oBaTeNbHOM Mporpammsbl, (GopMupyemoin
y4aCTHUKaMU OOpa30BaTeNbHBIX OTHOLIEHWM, mpesuiaraercs oOydalolmuMcs Ha BbIOOD.
JucuurimHa BXOAUT B MOAYJIb «MOaysIb Ha aHTIIMHCKOM SI3BIKE».

4. Cemectp(bl) ocBOeHMS U (popma(bl) MPOMEKYTOYHOM aTTECTALMH 10 AUCHHUIINHE

Tperuii cemecTp, 3a4€T C OLIEHKOMN

5. BxoaHblie Tpeﬁonaﬂuﬂ AJIA OCBOCHHUA JUCHUIIJINHBI

JUis  yCHEeIIHOTrO0 OCBOCHMsI JUCHUIUIMHBI TpeOYIOTCS pe3ylnbTaTbl OOy4eHHUs IO
CJIEAYIOUIMM TUCHMIIMHAM: PacnpeneneHHble MH(OPMAIMOHHBIE BBIYUCIUTENIBHBIE CUCTEMBI,
MopenupoBanne cucrem, Teopuss cucTeM ynpasiieHHs, VICKyCCTBEHHBI HWHTEIUIEKT H
MalmMHHOE 00yueHue, CUCTeMbl TEXHUYECKOTO 3pEHUSI.

6. SI3bIK peanuzanun

AHTIAACKUN

7. O0beM TUCUHUILIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISAET 5 3.€., 180 4acoB, U3 KOTOPHIX:
-JEeKIHUH: 6 4.
-nmaboparopusie: 20 4.
B TOM YHCIIe TpaKTHYecKas moaroroska: 20 u.
O6beM caMOoCTOSTENIbHON pabOThI CTYI€HTA ONpeeNieH YUeOHbBIM IJIAHOM.



8. Coaep:xkanue TUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tewma 1. BBegenue B HaBUTallMOHHBIE CUCTEMBI.

OcCHOBHbBIE  HaBHUTallMOHHBIE MaTeMaTuyeckue MeTojbl. CucremMbl  KOOpAUHAT.
[IpeoOpazoBanus cucrem koopauHat. I'eomerpust 3emiau. TUIIBI KOOPAMHAT B TC€OLIEHTPUUECKON
cucreMe. I'paBuranus.

ROS: nokanbHast cucremMa KOOpAUHAT.

Tema 2. I'nobanbpHbIe HABUTALIMOHHBIE CITYTHUKOBBIE CHCTEMBI.
GPS. I'TTOHACC. COMPASS. CHuxeHue TOUHOCTH.
[TpeoOpazoBanue KBatepHHOHOB B yriasl Ditsepa.

Tema 3. BusyanbHasi HaBUTaIusl.
Busyanbnas ogometpusi. Habmonenue apmwkenus (2D, 3D). Pematens PNP.
ABTOHOMHAsI HaBUTAIMsI MOOMJIBHOTO po0oTa.

9. Tekymuii KOHTPOJIb MO TUCHUILIUHE

Tekymnii KOHTPOJb MO JUCHMUIUIMHE MPOBOJUTCS NYTEM KOHTPOJIA IOCEMIAEMOCTH,
BBIIIOJIHEHUA TECTOB, BBIITOJIHCHHU A Ha60paTOpHI)IX pa60T U IIMCBMCHHBIX OTYCTOB I10 UX HUTOr'aM,
U pukcupyercst B popMe KOHTPOJIBLHON TOYKH HE MEHEE OJHOTO pa3a B CEMECTP.

OrleHOYHbIE MaTepUalibl TEKYIIEro KOHTPOJsS pasmenieHsl Ha caiite TI'Y B paszgene
«Mudopmarust 06 oOpazoBaTenpHOM porpammey - https://www.tsu.ru/sveden/education/eduop/.

10. lMops10k NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTeCTaAlluH

[Tpu BBICTaBICHUH UTOTOBOM OLIEHKH YYHUTBHIBAIOTCS OIICHKH, ITOJyYE€HHBIE CTYIEHTOM BO
BpEMsI TEKYIIET0 KOHTPOJIA, a TAKXKE OIICHKA MPU CIaye 3a4eTa.

Bo Bpems mnpoBeneHus 3aueta CTYIOEHTY BblgaeTcss 1-2 Bompoca MO H3ydaeMoi
mucuuiuinHe. Ha moarotoBky k otBeTy oTrBoauTcs He 6onee 20 munyT. Ilocne yero cTyaeHt B
yCTHOH (opme OTBeyaeT MPEenojaBaTel0 Ha IOCTaBI€HHbIE BoOmpockl. B ciydae
IPEJOCTABIIEHUs] HEMOJHBIX OTBETOB, HpenojaBaTeilb MOXET 33JaTh CTYJIEHTy 10 2
YTOYHSIOIINX BOIIPOCOB.

HToroBas oleHKa 1o JUCHMIIMHE ONpeesseTcs Mo GpopmMyiie:

OHTOFOBaH = 095 * OHaKOTUIeHHaSI + 055 * OHTOFOBOTO KOHTpOJIA,

1€  Oumacomrennmas  — CPEIHSAS apudmeTHyeckas OILIEHKa, COCTOsIas U3 OICHOK,
HaKOIJICHHBIX 32 MPOXO0XkIEHUE TEKYILEro KOHTPOJIS U BBIIIOJHEHUE CAaMOCTOSTEIbHOW PaboOThI;

Ourrorosoro  xonrpons — OIIEHKA MTOTOBOrO KOHTpois. IlpocraBisercss 3a NpOXOXkJIeHHUe
KOHTPOJILHOT'O UCTIBITAHUS (Caua 3auera ¢ OIeHKON) B (h)opMe YCTHOTO Ompoca.

Onenka crtaBuTcs MO NATHOAIbHON mIkane. OKpyrjeHHWEe OLEHKH NPOU3BOIUTCS B
M0JIb3Y CTYJIEHTA.

OreHOuHBIE MaTepUanbl Ui MPOBEACHUS MPOMEXYTOYHOW aTTeCTAllMM Pa3MELIeHbl Ha
cahte TI'Y B pasmene «Mudopmanmus o0  oOpa3oBaTeNnbHONW  MOporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHHue

a) DIIEKTPOHHBIN y4eOHBIH KypC MO JUCIUILIMHE B DJIEKTPOHHOM yHHBepcutere «iDO» -
https://Ims.tsu.ru/course/view.php?id=22496

0) OLileHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTalluH I10
JUCLIUILINHE.



https://lms.tsu.ru/course/view.php?id=22496

12. Ilepeyenn yueOHoiIi JuTepaTypbl H pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— BocrtpoknytoB, A. JI.  OcHoBbl Tomorpaduu : y4deOHHMK i By3oB / A. JL
Boctpoknytos, B. H. Cymnpyn, I'. B. llleBuenxko — Mocksa : WUznarensctBo FOpaiit, 2022. —
196 c. — URL: https://urait.ru/bcode/492059

— Knuwmos, 1. M. NHepuuansHas HaBuranus Ha Mope : yaeOHoe nocodue jyist By30B / 1.
M. Knumos, A. FO. NnumHckuii — Mocksa : U3parensctBo FOpaiit, 2022. — 156 ¢.— URL.:
https://urait.ru/bcode/494030

0) IOTIOJIHUTEIbHAS JTUTEPATYpa:

— KynpusaoB A.O. I'mobanbHble HaBUTAIlMOHHBIE CITyTHUKOBBIE CHUCTEMBIL: Yd4eOHOE
nocobue. — M.: MUUI'AuK, 2017. -76¢c.— ...

— SxymenkoB A.A. OCHOBbl MHEpUHAIbHOW HaBUranuu. -M.. MoOpCKoOil TpaHCHOPT,
1963. 149 c.

B) OCHOBHAasl W JIOTIOJHHUTENbHAs JuTeparypa s auciuruinael «Embedded systemsy
MOAYJIst IO BBIOOPY Ne2 Ha aHTJIMIICKOM SI3BIKE

OcHoBHasl TuTeparypa:

— 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.

HOHOJ’IHI/ITGHBHaﬂ JH/ITepaTypa:

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

13. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE!

— NO7s TPOBEACHMS JIEKIHMOHHBIX 3aHATHH HEOOXOIUMO IUIEH3MOHHOE M CBOOOIHO
pactipoctpansemoe mnporpammuoe obOecrneuenue: OC Windows 10 Pro, Microsoft Office
crangaptasiid 2010, Dr. Web Desktop Security Suite, 6pay3ep nocnenneit Bepcun.

— N7 TPOBEACHUS J1a0OpaTOPHBIX 3aHATUN HEOOXOAMMO IJMIEH3UMOHHOE M CBOOOIHO
pacnpoctpansiemoe mnporpammuoe obecredenne: OC Linux, maker mporpamm LibreOffice,
Opaysep mocieaHel Bepcuu, a Takke pperimBopk ROS - Robot Operating, Gazebo.

— MyOJIMYHO JOCTYIHBIE O0IaYHbIe TEXHONOTHH (SIHAEKC AUCK U T.I1.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:
— Ucxoanslie kopl k rnaBam kHUTK «L{ugposoii cuntes. [Ipaktnueckuii kype / I[Tox o6m.
pen. Pomanosa A. 1O., [Tanuyna FO. B., 2020. https://github.com/RomeoMe5/DDLM

— DIIEKTPOHHBIN KaTaJjor Hayunoit O6ubamorexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

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



https://urait.ru/bcode/492059
https://urait.ru/bcode/494030
https://kiranpalla.com/autonomous-navigation-ros-differential-drive-robot-simulation/
https://kiranpalla.com/autonomous-navigation-ros-differential-drive-robot-simulation/
https://github.com/RomeoMe5/DDLM
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/

— 3BC ZNANIUM.com — https://znanium.com/

14. MaTtepuajbHO-TeXHUYECKOe oOecreyeHue

Aynmutopun s TIPOBEICHUS 3aHATUH JICKIMOHHOTO THUIA, WHIUBUAYAIbHBIX U
IPYIIIOBBIX KOHCYJIbTAIUH, TEKYIIETO KOHTPOJIS.

YyeOHast ayauTopusi Ui TMPOBEACHUS JIADOPATOPHBIX PabOT, MPOMEKYTOUHOU
aTTeCcTalliy JOJDKHA OBITh OCHAIIIEHA 00OpYJIOBAaHUEM M TEXHHYECKUMHU CPEJICTBAMH OOYUCHWS:
KOMIIbIOTEp TpenojaBarenss (HOYTOyK), I€PCOHATbHBIE CTYACHYECKHE KOMIIBIOTEPHl C
noJKiIroueHueM K cetd «MHTepHeT» ©  o0ecleYeHHeM JI0CTyma B DJICKTPOHHYIO
uH(popManmoHHo-o0pa3oBarenbHy0 cpexy HUW TIY. [lns oroOpakeHuss Npe3eHTANUN
UCTIOJNIBE3YETCS MYJIbTHMEINA-TIPOSKTOP, IMMUPOKO(DOPMATHEIN 3KpaH, aKyCTUYECKasi CHCTEMA.

[TomenieHust UIsi CaMOCTOSITENILHOW pabOThI, OCHAIEHHBIE KOMIBIOTCPHOW TEXHHUKOH U
JOCTYIIOM K ceTd VHTepHeT, B AJIEKTPOHHYI0 HWH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay U K
WH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

MoOwmibHBIN KostecHBIH podoT TurtleBro.

15. Uudopmanus o pazpadboTunkax

[upnosckuit  CranucnaB BuxkropoBud, J-p TeXH. Hayk, JjAekaH dakynbTera
MHHOBAIIMOHHEIX TexHooruu TTY.


https://znanium.com/

