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1. lesap ¥ ni1aHUpPyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

[lenpro OCBOEHUS TUCIUTUINHBI SBISIETCS POPMUPOBAHUE CICAYIOMINX KOMITCTSHITUH:

IIK 1 — CnocobeH HaxoIuTh U MPOEKTUPOBATH TEXHUKO-TEXHOJIOTMUECKOE PElIeHHE Ha
OCHOBE «JIyUIIIUX MPAKTHK»

Pesynbraramu 0CBOEHUS NUCHUILUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

POIIK 1.1 ¥YmMeer cuctematuzupoBarh nHdopmaluio, noaydeHaywo B xoae HUP u OKP,
AQHAJIM3UPYET €€ U COMOCTABIISIET C IUTEPATYPHBIMU JAHHBIMU (IyUIIHE MPAKTUKL)

2. 3a1a4u OCBOEHUsI TUCIUTLIMHBI
— OCBOUTh TEXHOJOTUU W WHCTPYMEHTApU i (GOopMHpOBAHUS TPOTPAMMHOTO
obecreueHnst MOOMIILHBIX POOOTOB.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuruinHa oTHOcHTCeA K brioky 1 «/lucuunnunel (MOgynn)».

JlucuuiuinHa OTHOCUTCS K 4acTh 00pa3oBaTeNbHOM Mporpammbl, (GopMupyemon
YYaCTHMKaMU 00pa3oBaTelbHbIX OTHOLICHUH, mpeanaraercd oO0ydaromuMcs Ha BBIOOP.
JucuuminHa BXoUT B MOAYJIb Moayib 10 BbIOOpY « T€XHONIOIMH UCKYCCTBEHHOI'O MHTEIIEKTa
U poOOOTOTEXHUKM.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 110 AUCHHUIINHE

[IaThIi1 cemecTp, 3a4eT C OLICHKOM

5. BxoaHblie TpeﬁoBal—[l/Iﬂ AJIsi OCBOCHHUA JUCHUIIJINHBI

JUis  yCHEIIHOro OCBOCHMsI JUCLUIUIMHBI TpeOYIOTCS pe3yiabTaTbl OOy4eHHUs 110
CleAyloUMM  AucuuiuiiHaMm:  Matemaruka, HMHbopmatmka © = TporpaMMHpOBaHHE,
PoGorotexnuueckue miardopmel, BcTpamBaemble cuctembl, HaBUTallMOHHBIE CHCTEMBI,
MopenupoBaHue CUCTEM.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUUILINHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTaBIISAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-JIEKIUU: 6 4.
-TIPaKTHYECKUE 3aHATHS: 52 4.
B TOM YHCJIEe TPaKTHYeCKast MOATOTOBKa: 12 4.
O06beM caMOCTOATENIbHON pabOThI CTYI€HTA ONpeesieH YUEOHbBIM IJIAHOM.

8. Conep:xkaHue IMCHUILNIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. OcuoBsl Robotic Operating System (ROS)
bazoseie monstuss ROS. OcHoBbl ycraHoBku U 3amyck ROS. Hacrpoiika pabouero
OKpykeHHus. 3amyck Mactep-y3na ROS: roscore. Ctangaptsr ROS.

Tewma 2. Pa3pabotka B ROS
Python ans ROS. [Iporpamma «M3narensy. [Iporpamma «Iloanucunk». B3aumoneiictsue

«HO}IHI/IC'-II/IKa» n «HS}I&TGJ’ISI» B paMKax OOHOro y3Ja.

Tewma 3. [IponBunyTas paspaborka B ROS



CepBuc — cepepHas yactb. CepBUC — KIIMEHTCKas 4acTh. DKmH-CepBep (cepBepHas U
kiaueHTckas yacth). [lapamerpsl B ROS. «.bagy-¢aitnbl.

Tema 4. Anmunuctpupoanue ROS

ITaketet B ROS. VYrtmimura Catkin: Crpykrypa mnakera; YCTaHOBKa IIakeTa W3
penozutopust; COopka makera u3 ucxoaHoro kona; Cozmanue codcrBenHoro nakera; Co3znanue
coOcTBEeHHOTO THIIA cooOmIeHui; Launch-daiinb.

[IpakTueckue paboTHI.
1. CereBoe moakiI0YeHNE K poOOTY, THUIIOBEIE 33/1a4l HAa ONPOC TATYHKOB.
2. Pabora c nepudepueii.
3. TeneynpasneHue.
4. ABTOHOMHAsI HaBUTallUsl.
6. [TarpynupoBanue.
7. Pabota ¢ ynaneHHbIM poOOTOM.

9. Tekyuiuii KOHTPOJIb MO AUCUHUILIUHE

VWOHHBIX 3aHITHHA, NTPOBEIACHHS TECTOB IO JICKIHOHHOMY MaTepHuany, KOHTPOJIS
BBITTOJIHEHUS TIPAKTHYECKUX 3a/laHui, U (pukcupyercs B popMe KOHTPOJIBHOW TOYKH HE MEHEee
OJIHOTO pasa B CEMECTP.

OneHuBaHUE TEKYIIETO KOHTPOJS OCYIIECTBISETCSA MO OATIIbHO-PEUTHUHTOBON CHUCTEME
cornacHo Tabmuie 1.

Tabnuna 1 - bamipHO-peTUHIOBAs CUCTEMA OLIECHUBAHUS

DopMa KOHTPOJIA MakcumajbHbIH 0aJL1, el.
[TocenaeMoCTh JIEKIIMOHHBIX 3aHATUN 3
TectupoBanue 110 JICKHIMOHHOMY MaTepuary 8
BrInonHeHne npakTU4YeCKUX 3aJaHui 49
Hroro: 60

Kputepuu onieHuBaHus 10 KaXka0H popme KOHTPOJIs TPUBEIEHB! B Tabnuuax 2-4.
9.1. INocemaeMocCThb
[IpenonaBateneM ¢Quxcupyercst (u3NYecKoe NPUCYTCTBUE/OTCYTCTBUE CTYJEHTa Ha

MMPpOBOAWMOM JICKIITMOHHOM 3aHATUH.

Tabmuua 2 - Kpurepuu olleHUBaHMsI OCEIIAEMOCTH

XapaKTepuCTHKA MocemaeMocTH, yac | Ounenka B 6aJjiiax, ea.

2 1

9.2. TectupoBaHue MO JEKIHOHHOMY MaTepuasy

TecroBble 3amaHusi OpeAyCMATPUBAIOT  3aKpEIUICHHE  TEOPETUUYECKUX  3HAHMH,
MOJYYCHHBIX CTYICHTOM BO BpeMs 3aHATHH MO JMaHHOW AucuuIuiiHe. VX Ha3HaueHHWe —
yIIyOUTh 3HAHUS CTYJIEHTOB IO OTJEJIBHBIM BOIPOCAM, CHUCTEMAaTH3UpPOBATh IOJTYUYECHHBIE
3HaHUS, BEISIBUTh YMEHHE MTPOBEPATH CBOM 3HAHUS B Pa0OTE C KOHKPETHBIMH MaTepuanamu. [Ipu
MOJArOTOBKE K PEIICHUIO TECTOBBIX 3a/JaHUil PEKOMEHJIyeTCS IMOBTOPUTh MaTepuallbl TI0
IIPOWICHHBIM TEMaM.

BrinonHeHue TECTOBOro 3aJaHusl CTYJIEHTOM IPOBOAUTCS B CUCTEME «DJIEKTPOHHBIN
yauBepcuteT — MOODLE» Ha mpakTHuecKkoM 3aHSATHH B KOMITBIOTEPHOM Kiacce. TecToBoe
3aJjaHle MOXKET coJiepXKaTh B cebe OT 5 10 8§ BONPOCOB C MEpeYHeM I BbIOOpa OTBeTa, JTU00 ¢
OTKPBITBIM OTBETOM. J[J1sl OTBETa Ha KaXK/Iblil BOMPOC TECTOBOIO 3aJaHUs OTBOAUTCS He Oonee 2
MHUHYT.



Tabmuua 3 - Kputepun orieHUBaHus TeCTa

IlpaBuibHbIH 0TBeT, IT. | OueHka B faJjax, e.

1 1

9.3. BrinosiHeHUE TPAKTUYECKUX 3aJaHUN

['maBHas 1enb BBITIOJHEHUS MPAKTHYECKOTO 3a/laHus 3aKII0YaeTCs B BBIPA0OTKE Y
CTYJICHTA TIPAKTUYECKUX YMEHHH, CBSI3aHHBIX ¢ 0000IIEHNEM U MHTEPIpETallield TeX WM WHBIX
Hay4HbIX MatepuanoB. Kpome TOro, 0XuIaeTcsi, 4TO pe3yJbTaThl BBHINOJIHEHUS MPAKTUYECKUX
3aJlaHui OyAyT BIIOCJICACTBUU MCIIOJIb30BATHCS YUAIUMCS JIJIsI OCBOCHHS HOBBIX TEM.

[Ipy MOATrOTOBKE K BBIMOJHEHUIO MPAKTUYECKOTO 3aJlaHus HEOOXOIUMO TOBTOPUTH
JEKIMKM, 110 TEeMEe BBINOJHIEMOro 3amaHus. [lpeamonaraeTcss Tak)Ke HCIIOIB30BAHUE
PEKOMEHIOBAaHHOM JINTEPATYPBI.

Jlanee crneayeT M3y4YUTh  COJAEpXKAHWUE IMPAKTHUUECKOrOo  3aJaHus, BBIJAHHOTO
MPEToAaBaTEeIsIM, B TOM YHCIIE TIOCIICIOBATEIILHOCTD BBIITOJIHEHUS PAOOTEHI.

B pesynbpraTe BBINOTHEHHS MPAKTUYECKOTO 3aJaHusl HE0OX0auMo OQOPMHUTH OTYET B
COOTBETCTBUU C «MeToandeckne yka3aHus 1o 0(hOPMIICHUIO BBITYCKHBIX KBAJIM(DHUKAIIMOHHBIX
paboT, KypcoBbIX pabOT, Hay4HO-HCCIEAOBaTEIbCKUX paboT, pedepaToB M OTYETOB IO
npakTUKam», TpUHIATBIMA Ha DakylbTeTe WHHOBAIIMOHHBIX TexHoJoruid. Cchlika Ha
aKTyaJIbHYIO0 BEPCHUIO METOJIMYECKUX YKa3aHUM, pa3MEUICHHBIX Ha caiite (akyabTeTa, BbIIAETCS
MpernoiaBaTesieM Ha IMEPBOM MpPaKTUYECKOM 3aHATHH. OQOpMIICHHBIM OTYET OTpakaeT XO.
BBITIOJIHCHHS M PEIICHUE TTPAKTUYECKOTO 3a/IaHHMS.

Or1reHKa BBITIOJHEHUS TIPAKTHYECKOTO 3aJaHUS CTYI€HTOM MPOU3BOJIUTCS B BUJIE 3AIIUTHI
BBIMIOJTHEHHON PalOThI, MPU YCTHOM OIpOce MpenoiaBaTels U IpoBepke UM otdera. Bo Bpems
YCTHOTO ONpOca MpenoAaBaTesib 3aaeT CTYJACHTY YTOYHSIOIIME BOIPOCHI O XOJI€ BBHIMOJHEHUS
MIPaKTUYECKOTO 3aaHusl.

Tabnuua 4 - Kputepuu olleHUBaHMsI IPAKTUYECKOTO 3aaHUs

Ouenka B

XapakTepucTHKA BbINOJHEHHUS 3a1aHUA
0aJ1ax, en.

Pabora BeIonHEHAa MONMHOCTBIO M B CpokK. CTYyAEHT BIaJeeT TEOPETHUECKUM
MaTepHajoM, CIOCOOEH JeTalbHO OMHUCAaTh XOJI BBINOJIHEHUs paboTbl. OTuer 7
BBITNOJHEH MOJIHOCTHIO B COOTBETCTBUU C MPEABSBIIEMbIMU TPEOOBAHUSIMHU.

Pabora BeimonHeHa moaHOCThI0. CTYJCHT BIIaJIeeT TEOPETUUYECKUM MaTEpUaIOM,
MOXET OOBSICHUTh XOJ padoOThl, [OMyCKas HE3HAUYUTEIbHbIE OIIMOKU B

TeopeTudyeckod dYacth. OTYeT BBIMOIHEH TOTHOCTBIO B COOTBETCTBHH C S
peIbsIBISIEMBIMU TPEOOBaAHUSIMHU

Pabora Bemonnena c¢ ommOkamu. CTyIEeHT TMPAKTUYECKH HE BIaJeeT
TEOPETUUYECKUM MaTepHUaioM, JOMycKas OMIMOKHM IpPHU MOSICHEHWH XO/Aa PabOThI. 2
OT4er BBHINOJTHEH ¢ HAPYIICHHEM MPEAbSBISIEMBIX TPEOOBAHHIA.

PaOora He BoIoHEHA 0

3a BBIMIOJHEHHE MPAKTHYECKOTO 3aaHUs C HApYIIEHHEM CPOKOB CIaud JOMOJHUTEIHLHO
cHUMaeTcs 2 6ana.

OrleHOYHbIE MaTepualibl TEKYIIEro KOHTPOJS pasMmerieHsl Ha caiite TI'Y B paszgene
«Mudopmarust 06 oOpazoBaTensHOM mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. Iops10k NpoBeeHUs] U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAlUH

3a4deT ¢ OLEHKOI B NMSATOM ceMecTpe IIPOBOAUTCA B MUCbMEHHOHN (hopMe Mo OuseTam.
buner conepxkut TeopeTnyeckuil Bonpoc U Ase 3aaauu. [IponomkurensHOCTh 3auera 1,5 yaca.

[IpuMepHBIil IepeyeHb TEOPETUYECKUX BOITPOCOB

basossle nonaTusa ROS.




Hacrpoiika paboyero okpyxeHus.
3amyck Mactep-y3na ROS: roscore.
Crangaptel ROS.

Python mns ROS.

[Iporpamma «M3aaTenn.
IIporpamma «lloanucuux».
BsaumoneiictBue «Iloanucunka» u «3natens» B paMmkax OJHOrO y3ia.
CepBuc — cepBepHas 4acTb.
CepBucC — KJIIMEHTCKas 4acThb.
OxuH-CepBep (cepBepHas 4acTh).
OxmrH-CepBep (KIMEHTCKas 9acTh).

[Ipumepsl 3aaau:
Hanucats nporpammy «lloanucauk» Ha Tonuk «/odomy (nav_msgs/Odometry).

B tabimiie 5 npuBeICHBI KPUTEPUH OIICHUBAHUS OTBETOB Ha 3K3aMEHAIIMOHHBIN OUJICT.

Tabmuna 5 - Kputepun onleHMBaHMsI OTBETOB HA DK3aMCHAIIMOHHBINA OHMJICT

. Onenka B 0ajL1ax,
XapakTepucTHKA OTBETOB HAa IK3aMeHAIHOHHBII OHIeT

el.
[Tonmy4densl pa3BepHYTHIE OTBETHI IO ABYM YaCTSAM 3K3aMEHALMOHHOTO 40
ouiera
[Tony4deH pa3BepHYTHIN OTBET TOJBKO MO OJJHOM YacCTH 20
9K3aMEHAIIMOHHOTO OuieTa
OTCyTCTBYET pa3BEpHYTHIN OTBET MO 0OEUM YaCTSIM SK3aMEHAITMOHHOTO 0

ouera

10.1. UtoroBag oreHka

HroroBasi orneHka MPOMEXKYTOYHOH aTTECTAI[MH BBICTABIICTCS C YYETOM CyMMPAaHBIX
0aIoB, MOMYYEHHBIX CTYJEHTOM BO BPEMsI TEKYIIETO KOHTPOJS U MO UTOraM IMPOBEACHHOTO
dK3aMeHa coryiacHO Tadimie 6.

Tabnuia 6 - Kputepun UTOroBoii OreHKH

XapakTepucTHKA OLEHKH, 0aJLI Ouenka
ot 90 u BbIIE «OTJIUYHO»
ot 80 10 90 «XOpOoLIO»
ot 70 no 80 «YOBJIETBOPUTEIHLHO»
Huxe 70 | «HeyIOBIETBOPUTEIBLHO»

B cnyuae, eciu B TedeHue Kypca CTYACHT HE MPUCYTCTBOBANI HA 3aHATHAX, TO B TEUCHUE
BPEMEHH, OTBEJICHHOTO Ha MPOBEACHUE YK3aMEHa, Y HErO €CTh BO3MOXKHOCTh MPONTH TeCT U3 15
BOITPOCOB, CAAThb 5 MPAKTUYCCKHUX SaJIaHI/Iﬁ C OTUC€TaMHu, CAATb 3K3aMCH U ITOJYUYUTHh HUTOTOBYIO
OLICHKY.

OneHouHbIE MaTEpHAIBI I MPOBEICHUS ITPOMEKYTOUHON aTTECTAIIMM pPa3MEIIECHbl Ha
caiire TI'Y B pasmene «MHdpopmanus 00  oOpa3oBarenbHOM — mporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAUUYECKOE O0ecIeueHne

a) DJIEeKTPOHHBINA YUEOHBIN KypC MO IUCIUILIMHE B SJIEKTPOHHOM 00pa30BaTEIHLHOM cpefie
«iDO» - https://moodle.tsu.ru/course/view.php?id=00000



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

0) OuieHOUHBIE MaTepHaibl TEKYIIEro KOHTPOJIS W TPOMEKYTOYHOH aTTeCTaluyu II0
JMCLUTUINHE;

B) MeTonuueckue yKa3aHus 10 BBITOJHEHUIO MPAKTUYECKUX 3a/1aHHIA;

r) Meronnyeckue ykazaHusi 10 O(OPMIICHUIO BBITYCKHBIX KBaJHM(PHKAIMOHHBIX PadoT,
KypCOBBIX Pa0OT, Hay4HO-MCCIEIOBATEIbCKUX PalOT, pedepaToB M OTYETOB IO INPAKTHUKAM,
yTBepKaeHHbIe Ha DaKynbTeTe NHHOBALIMOHHBIX TEXHOJIOTHH.

12. Ilepeyennb yueOHoiIi JJuTepaTypbl H pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

Anis Koubaa. Robot Operating System (ROS) - Springer. 2017. -672 p.

0) JOMOIHUTEIbHAS TUTEpaTypa:

Carol Fairchild, Thomas L. Harman. ROS Robotics By Example. Packt Publishing. 2016.
428p.

B) pecypchl cetn MIHTepHeT:

— Ob0pazoBarenbubiii moptan VoltBro. — Pexum pocryma: cBoGommerii. — URL:
http://learn.voltbro.ru

- ROS kHuru nmo po6oTOTEXHUKE MEPEBEACHHBIE HAa PYCCKUH S3bIK. — Peskxum gocTyma:
cBoboaubiii. — URL: https://habr.com/ru/post/663230/

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTH A

a) JIMLIEH3UOHHOE U CBOOOHO PaCIpOCTPAHIEMOE IPOTPaMMHOE 00eCIICUCHHE:

— makeT nporpamm LibreOffice (cBo6oaHO pacmpocTpaHsiemoe);

— nyOnuyHO nocTynHble oOnaunblie TexHonoruu (Google Docs, Sluaexkc Auck u T.11.);

— muctpudyTuB Robotic Operating System (ROS) (cBoO0aHO pactipocTpaHsieMoe);

- TUCTpUOyTUB A3bIKa nporpammupoBanus Python 3.x.x (cBoGoHO pacnpocTpaHseMoe);

0) MH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTajor Hayunon O6ubIMOoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pazoBatenpHas miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuabHO-TeXHUYeCKOe odecrevyeHme

Jns mpoBeneHHsS JIEKLHM, KOHCYJIbTallMi, TEKYIIEro KOHTPOJISl, B TOM YHCIE C
UCIIOJIb30BAaHUEM JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMHA, HEOOXOoquMa ayIuTOpHs,
OCHallleHHas: 00OpyJOBaHHMEM W TEXHHYECKUMHU CpeACTBaMH OOYyYEHMs: KOMIIBIOTED
npernojiaBaTens ¢ BeO-kKamMepoi, MUKPO(GOHOM M YCTPOHCTBOM JJIsi BOCIPOU3BEICHUS 3BYKa
(IMHAMUKH, KOJIOHKU, HAYIIHUKU U JIp.) WIK HOYTOYK C MoAKIIOuYeHrneM K cetu «HTepHeT» H
o0ecreyeHneM JI0CTyTa B AJIEKTPOHHYI0 HH(POpMaIlMOHHO-00pa3zoBarebHyto cpexy HU TT'Y.

VYyeOHast aynuTopus JUid TPOBENEHUS MPAKTUUYECKUX 3aHATUH, NPOMEXYTOUHOU
aTTeCTalluy J0JDKHA OBITh OCHAIlEHAa 00OPYAOBaHHEM M TEXHUYECKHMMHU CPEACTBAaMH OOyUeHUS:
KOMIIBIOTEp TpernojaaBarenss (HOyTOyK), IEpCOHAIbHBIE CTYJIEHYECKHE KOMIBIOTEPHI C
HNOJKIIOUeHHeM K ceth «MHTepHeT» U o0ecrmeueHHEeM JOCTyna B BIIEKTPOHHYIO
nH(popmanmonHo-o0pazoBaTenbHyr0 cpeny HUW TI'Y. Jlns oTtoOpakeHus Tpe3eHTanui
UCTIOJIb3YEeTCsl MyJIbTUMEIUA-TIPOEKTOP, IIUPOKO(OPMATHBII SKpaH, aKyCTHUECKas CHCTeMa.


http://learn.voltbro.ru/
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/
http://www.iprbookshop.ru/

[Tomerenust a1 CaMOCTOATENIbHONW PaOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU M
JOCTYNIOM K ceTu VHTepHeT, B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpely U K
MH(OPMAIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

15. Undopmanus o paspadoTunkax

[Iuanosckuit CtanucinaB BUKTOpoBUY, JOKTOP TEXHUYECKUX HAYK, AekaH OUT



