MunKCTEPCTBO HAYKH M BBICLIETO o0pa3oBaHUs Poccuiickoii denepaunn
HAIMOHAJIbHBIN UCCJIENOBATEJIbCKHU
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TI'Y)

(I)aKyJ'IBTeT WHHOBAIIMOHHBIX TEXHOJIOT Ui

YTBEPXJIEHO:
Jexan
C. B. IIugnosckuit

Pabouast mporpamMma TUCIUATITAHBL
HaBuranmnoHnsle cucTeMbl
10 HaIIPaBJICHUIO NMOATOTOBKH
09.04.02 UudopMaumoHHbIE CHCTEMbI M TEXHOJIOTHH

HamnpasnenHocTs (po¢uis) MOArOTOBKHU:
Computer Engineering: Applied AI and Robotics

dopma o0yueHHs
Ounas

KBamuduxarus
Maructp

I'on npuema
2024

COI''TACOBAHO:
PykoBogutens OI1
C.B. llIngnoBckuii

[Ipeacenarens YMK
O.B. BycoBuu

Tomck — 2024



1. Ilesb ¥ UIaHUpYeMBbIe Pe3yJIbTATHI OCBOCHHS THCHHUIINHBI

Lenbt0 OCBOSHMSI TUCIUTUIMHEI SIBISIETCS (POPMHUPOBAHUE CIIEAYIOMIMX KOMIETCHIIUH:

OIIK-2 CrnocobeH pa3zpabaThiBaTh OPUTHHAIIBHBIE AITOPUTMBI U IIPOTPAMMHBIE CPE/ICTBA,
B TOM YHCJIE€ C MCIIOJIb30BAHUEM COBPEMEHHBIX MHTEJUIEKTYaJIbHBIX TEXHOJOTUH, AJIs PEIICHUs
npogecCHOHATIBHBIX 3aJa4

[IK-2 CnocobeH pa3pabaTeiBaTh anmapaTHO-IPOIPaMMHbIE KOMIUIEKCHI Ha OCHOBE
TEXHOJIOTUM HCKYCCTBEHHOI'O MHTEJJIEKTa JUIs YNpaBJIEHUS IOABWXHBIMH OOBEKTaMH,
ABTOHOMHBIMM CUCTEMaMH, TEXHOJIOTMUYECKUMHU JIMHUSAMH U [IPOLIECCAMHU.

PesynpTaTramMu 0CBOEHUS IUCLUIUIMHBI SBIISIOTCS CIEAYIONIME UHANKATOPBI JOCTHKECHHUS
KOMITETCHIIMM:

HOIIK 2.1 Bnageet MmeTogaMu aqropuTMHU3aluy U MPOrpaMMUPOBAHUS

HNOIIK 2.2 3naer coBpeMEHHbIE IOAXOMbI, METOAbl M TEXHOJOTHH B 00JacTH
MHTEIJICKTYaJIbHOTO aHAJIN3a JAHHBIX

NOIIK 2.3 Hcnonbs3yeT METOAbl COBPEMEHHBIX HMHTEUIEKTYaJbHBIX TEXHOJOTUH IS
pereHust pohecCHOHANIBHBIX 3a/1a4

UIIK 2.1 CriocoOGeH MPUMEHSTh METOJbI MAIIMHHOTO OOYYeHUS IS PEIICHUS 3a7ad
npogeccunoHaIbHOMN e TeIbHOCTH

UIIK 2.2 Cnocoben pa3pabaTbiBaTh TEXHHYECKOE PEIICHHE KOHIEMIHUU aIrOpHUTMA
paboThI CUCTEM aBTOMATHU3ALMH U YIIPABICHUS (MU €€ HJIEMEHTOB)

2. 3ana4m 0CBOCHUA AUCHHUILIUHBI

— OCBOHTB TEXHOJIOTHHM aBTOHOMHOM HaBHUI'allUH,;
- Hay‘II/ITBCH IIPUMCHATH MOHATUHHBINA amnrmapar 1nmoCTpoCHUA HaBUT'allMOHHBIX CUCTEM IJIA
pCeHICHUA NPAKTUYICCKUX 3a1a4 HpO(bCCCI/IOHaJIBHOﬁ ACATCIIBHOCTH.

3. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa30BaTe/bHON MPOrpaMMbl

Huctunnuaa otHOCUTCA K broky 1 «/lucuummmnaa (Moxysn)y».

JluciumiimHa OTHOCHTCST K 4YacTH 00pa3oBaTebHON MporpamMmbl, (OpMHpPYEMOit
y4acTHUKaMU OO0pa30BaTeNIbHBIX OTHOIICHHM, TpesuiaraeTcss oOydalomuMcs Ha BbIOOD.
JucuunianHa BXOJIUT B MOAYJb «MOJTyJib Ha PyCCKOM SI3BIKEY.

4. CemecTp ocBOeHHs U (popMa NPOMEKYTOUHON ATTECTANMH MO JTUCUMUILINHE

Tpetuii cemecTp, 3a4€T C OIEHKOMN

5. BxoaHble TpeGOBaHMS 1)1l OCBOEHUSI AU CUUILIMHBI

I[HH YCIICMHOI0 OCBOCHUA JUCHUIIIMHBI Tpe6yIOTC$I PE3YJIbTAaThI O6y‘I€HI/I$I 110
CJICAyIOIUM AUCHUILIMHAM: Pacnpez[eneHHI)Ie I/IH(i)OpMaHI/IOHHLIC BBIYUCIIUTCIBHBIC CHUCTEMBI,
MoaenupoBanue cucteM, Teopusi cucteM yrnpapieHus1, ICKyCCTBEHHBIN MHTEIUIEKT U MAIIMHHOE
oOydenue, CUCTEMBI TEXHUYECKOTO 3PEHHUS.

6. S13bIk peanu3zanuu

Pycckuit

7. O0BeM IUCHUIITHHEI

OO61as TpyA0eMKOCTh IUCHUIUIMHBI COCTaBseT 5 3.¢., 180 yacoB, U3 KOTOPBIX:
- JEKIMU: 6 4.
- naboparopusie: 20 4

B TOM YHCJIE NTPaKTU4YecKas moAroroBka: 20 4.



O0BeM caMoCTOSITENbHOI paboThI CTYIEHTA ONPEIEICH YUYSOHBIM TIaHOM.

8. Coaepikanue JTUCHUILINHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM

Tema 1. Benenre B HaBUTallMOHHLIE CUCTEMBI.

OCHOBHBIE  HABUTAIlUOHHBIE MareMmaTudeckue MeToabl. CHCTEMBI  KOOpJWHAT.
[IpeoOpazoBanus cuctem koopauHat. ['eomerpus 3emun. TUIBI KOOPIUHAT B T€OIEHTPUIESCKON
cucreMme. ' paBuranus.

ROS: nokanbHast cucremMa KOOpAUHAT.

Tewma 2. I'mobanbHble HABUTAITMOHHBIE CITyTHUKOBBIE CUCTEMBI.
GPS. TTIOHACC. COMPASS. CHuxeHue TOUHOCTH.
[IpeobpazoBanne KBarepHrnoHOB B yrisl Ditepa.

Tewma 3. BuszyanbHast HaBUranus.
Busyanbnas ogometpusi. Habmonenue apmwkenus (2D, 3D). Pemarens PNP.
ABTOHOMHAsI HaBUTAIHsI MOOUJILHOTO poOoTa.

9. Tekymunii KOHTPOJIb 1O AUCHUIJINHE

Texymuii KOHTPOJIb MO AUCHUIUIMHE IMPOBOJUTCS IyTEM KOHTPOIS MOCEIAEMOCTH,
BBITIOJIHEHHSI TECTOB, BBITIOJIHEHUS JIAOOPATOPHBIX paOdOT M MUCbMEHHBIX OTYETOB 10 X UTOTaM,
u pukcupyercs B GopMe KOHTPOJIbHON TOUKU HE MEHEE OJTHOTO pa3a B CEMECTP.

OueHOUHBIE MaTepHUalbl TEKYIIEro KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasmene
«Mudopmanms 06 oOpazoBareabHON Iporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. Iopsinok npoBeeHUsI U KPUTEPUH OLEHUBAHUS NPOMEKYTOYHOH aTTeCTAIUU

HTorosas olieHKa M0 AUCHUILIUHE ONpeaesseTcs 1o popmye:

OMTorOBaﬂ = 075 * OHaKOHJ]eHHaSI + 055 * OPITOFOBOFO KOHTPOJIA,

171€ Oyaxonnennas — CPEAHAS apupMeTHYeCcKas OLEHKa, COCTOAIIAs U3 OLIEHOK, HAKOTJIEHHBIX
3a MPOXO’KICHHE TEKYIIEr0 KOHTPOJIS U BBIIIOJIHEHUE CAMOCTOSITENILHOM paboThI;

Ourrorosoro xontpons — OIIEHKAa HWTOTOBOro KOHTpOJs. IIpocraBiserca 3a NPOXOXKIAECHUE
KOHTPOJIBHOTO UCTIBITAHUS (Claua 3aueTa ¢ OI[EHKOW) B (hopMe yCTHOTO OIpoca.

Onenka craBuTcs 10 NATHOAUIBHON HiKane. OKpyIiieHne OLEeHKU MPOU3BOAUTCS B MOJIb3Y
CTYJEHTA.

OueHouHble MaTepHalbl Il MPOBEICHUS MPOMEKYTOUHOM aTTECTALMM pPa3MEIEeHbl Ha
caite TI'Y B pasmene «Mupopmanmus 00  oOpa3oBaTeNIbHOH  Tporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHo-MeTOAUYECKOE O0eceueHne

a) DJEKTPOHHBIA YUEOHBIM KypC MO JUCIUIUIMHE B AJIEKTPOHHOM YHUBepcurtere «iDOy -
https://Ims.tsu.ru/course/view.php?id=00000
0) OrieHOUHBIE MaTepHallbl TEKYIIETO KOHTPOJISI W TPOMEKYTOYHOW AaTTECTAIlMH T10

NMUCHUILINHE.

12. Ilepeyennb yueOHOI JuTEpaTyphl U pecypcoB cetu UHTEepHET

a) OCHOBHasI TUTepaTypa:


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

— BoctpoknyToB, A. JI. OcHoBbI TONIOrpaduu : yueOHuk 11 By308 / A. JI. BocTpokHyTOB,
B. H. Cymnpysn, I'. B. llleBuenko — Mocksa : U3narensctBo FOpaiit, 2022. — 196 c. — URL:
https://urait.ru/bcode/492059

— Kimumos, /I. M. UHeprumanbHas HaBUTaIMs Ha MOpe : yueOHoe mocooue ais By30B / /1.
M. Knumos, A. HO. Numunckuit — MockBa : U3parensctBo FOpaiit, 2022. — 156 c.— URL:
https://urait.ru/bcode/494030

0) IOTIOJTHUTEIbHAS JTUTEPATYpa:

— KynpusinoB A.O. I'mobaibHble HaBUTAllMOHHBIE CIYTHUKOBBIE CHCTEMBI: Y4eOHOE
rmocodue. — M.: MUUT'AuK, 2017. -76¢.— ...

— SxymenkoB A.A. OCHOBBI HHEPIMATBHOM HaBuTawu. -M.: Mopckoii Tpancnopt, 1963.
149 c.

B) OCHOBHas W JONOJHHUTEIbHASA JUTepaTypa ais aucuuiuinHel «Embedded systems»
MOyJIsl IO BBIOOpY Ne2 Ha aHTJIMIICKOM SI3BIKE

OcHoBHas nuTeparypa:

— 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 INTEPATYpPA:

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

13. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOTHIi

a) JIMIIEH3UOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE:

— JUIS TIDOBEJICHMS JICKIIMOHHBIX 3aHATHH HEOOXOAWMO JIMIIEH3MOHHOE M CBOOOIHO
pacrpocTpansiemoe mnporpammHoe obecrneuenune: OC Windows 10 Pro, Microsoft Office
crangaptabeiit 2010, Dr. Web Desktop Security Suite, Opay3ep nocienHeii Bepcuu.

— JUIA TIpOBeleHUs Ja0OpaTOPHBIX 3aHATHH HEOOXOIUMO JIMIEH3MOHHOE M CBOOOIHO
pacmpocTpaHsieMoe TporpaMMHOE oOecredeHue: Opay3ep TMOcieTHed BepcHH, a TaKke
¢peiimBopk ROS - Robot Operating, Gazebo.

0) nHMOPMAITMOHHBIE CIIPABOYHBIC CHCTEMBI:
— Hcxonmubie kop! K Ti1aBaMm KHUTH «Lludporoit cuntes. [Ipaktuueckuii kypc / [lox o6,
pen. Pomanosa A. 10., [Tanuyna 1O. B., 2020. https://github.com/RomeoMeS/DDLM

— DNEeKTPOHHBIN Karajor Hayunoit O6ubnuoTeKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas OoubmmoTeKa (pemo3utopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBbC Jlansb — http://e.lanbook.com/

— OBbC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBarenpHas wiatdopma FOpaitt — https://urait.ru/
— 3bC ZNANIUM.com — https://znanium.com/



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/
https://znanium.com/

14. MaTepnanbHO-TeXHHYECKOe o0ecreyeHue

Aynuropun a8 TOPOBEACHMS 3aHATUN JIEKIIMOHHOTO THWIIA, WHIUBUIYAJIbHBIX H
IPYNIOBBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJIS.

VYyeOHnast ayaAuTOpUs AJIs IPOBEIEHUS TaO0OPATOPHBIX padOT, MPOMEKYTOUHON aTTECTAIIMH
JI0JKHA OBITH OCHAIleHa 000pPYIOBAHUEM U TEXHUUYECKHUMH CPEJCTBAMU OOYUEHHUS: KOMITBIOTED
npenoaasaress (HOyTOyK), IEPCOHAIIBHBIE CTY/IEHYECKUE KOMIIBIOTEPHI C MOAKIIOYEHUEM K CETU
«MHTepHeT» M obecreyeHUeM JOCTyNa B 3JIEKTPOHHYIO HH(OPMAalMOHHO-00pa30BaTebHYIO
cpeny HU TI'Y. Jlng oToOpakeHHs] TMPE3CHTAMH HCIOIB3YETCS MYJIBTHMEIHA-IPOSKTOP,
MIUPOKO(OPMATHBIN IKPaH, aKyCTHUECKasi CHCTEMA.

[Tomerenust U1t CaMOCTOSITENILHOW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYIIOM K ceTH VIHTepHET, B 3JIEKTPOHHYIO0 HMH(OPMAalMOHHO-00pa30BaTEeNbHYIO Cpely M K
MH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

MoGunbHbIN KonecHbIH podoT TurtleBro.

15. Undopmanus o paspaboTunkax

[unnockuit CranucnaB BuktopoBuy, a-p TexH. Hayk, JekaH @DaxynbreTa
MHHOBAIIMOHHEIX TexHoiaoru TTY.



