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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucumnnuHel paspaboTan(a)(m) ctapwuii npenoaaeatens, 6/c NaspeHos P.O. (kadenpa UHTENNEKTyanbHOM
poboToTexHuKkK, Beiclwas wkona MHOPMaUMNOHHbIX TEXHONOTMIA U MHTENNEKTyalnbHbIX cucTeM), lavrenov@it.kfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-6 CnocobHOCTb MCMOMb30BaTh UMEIOWMECS MPOrpaMMHble NakeThbl U, Mpu

HeobxoouMocTu, paspabaTbiBaTb HOBOE NporpaMmHoe obecneyeHne, Heobxoanmoe
05 06paboTky UHCPOPMALIMMN U YNIPABNIEHNS B MEXATPOHHBIX 1 POBOTOTEXHNYECKMX
cuctemax, a Takxe 4nsi UX NPOEKTMPOBaHUS, MPOBOAMTbL OTNALKY U HACTPOIKY
paspaboTaHHbIX NPOorpamMm

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):

JlonxeH 3HaThb:

1. OcHoBHble NoHATUS goperimsopka ROS

2. Kak nucatb cobcTBeHHble nporpammel B ROS

3. Kak mogenuposaTtb pobota B ROS

JonxeH ymeTb:

1. Pasbupatbcs B CTOPOHHUX NPOrpaMMHbIx 6ubnmoTtekax gopeimsopka ROS.
2. CamocTosATeNnbHO Nucatb nporpammel Ha pperimeopke ROS.

3. CamocTosiTeNlbHO HaxoAuUTb 1 UCNpaBnaTb ownbkn koga ROS.

4. MonenupoBatb poboTa B cpperimBopke ROS.

5. Mucatb nporpamMMHbie MOAynW Anst peanbHblX POBOTOB.

HonxeH Bnagetb:

1. 3HAaHUSAMN apXUTEKTYPbI 1 OCHOBHBIX MOHSATUIA POOOTOTEXHUYECKOW ONEPALMOHHO CUCTEMBI
2. Haeblkamu MofenvupoBaHust poboTta u NpoekTMpoBaHus anroputMos B ROS

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

1. Pasbupatbcs B CTOPOHHUX NPOrpaMMHbIX 6ubnmoTtekax gopeimeopka ROS.
2. CamocTosiTenbHo nucaTb nporpamMmbl Ha goperiMopke ROS.

3. CaMocTosTENBHO HAX0AWTb M NCNpaBnsATb ownbkm koga ROS.

4. YMeTb MofenupoBatb poboTa B cppelimeopke ROS.

5. Mucatb nporpamMMHbie MOAynv Ans peanbHblx POHOTOB.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.B.05 OucumnnvHbl (Mogynm)" OCHOBHOW NPOgeCCUOHANTbHON
obpasoeatenbHoii nporpammel 09.04.04 "MporpaMMHas nHxeHepus (PoboToTexHMKa)" 1 OTHOCUTCS K BApUAaTUBHOW
yacTu.

OcBauBaetcsi Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucunnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BUAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKocTb AncUMnnHbl coctaensieT 10 3a4eTHbIx(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHasi paboTa - 72 yaca(os), B TOM 4yncne nekuun - 0 yaca(os), npakTnyeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 72 4aca(oB), KOHTPOSNb caMoCcTosiTENbHOM paboThbl - 0 Yaca(o.).

CamocrTositenbHas pabota - 252 yaca(os).
KoHTponb (3a4€T / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMINAMHDIL: 3a4eT B 1 CEMeCTpe; 9K3aMeH BO 2 CEMECTpE.

4. CopepXxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

CtpaHnua 3 13 9.
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4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl oucumninHbl / UX TPYAOEMKOCTb CamocTosiTeNbHas
N Monyns Cemectp (B yacax) pabota
MpakTuyeckmellaboparopHble
Jlekunm 3aHATUA paboTbl

Tema 1. BeeneHue B ROS.
1.|YcTtaHoeka. OCHOBHble KOMaHbl 1 0 0 6 24

ROS.

Tema 2. MNaketbl B ROS. Co3pnaHne
2.|cobcTBeHHO Nporpammbl. ROS 1 0 0 12 48

TOMWKMN 1 COOBIEHNS.

Tema 3. Cumynatopbl. ROS Stage,

Gazebo. Cumynatop RViz.
s KaptorpaduposaHume B ROS. 1 0 0 12 36

Cepsucol ROS.
4. ;If'ema 4. MexaHunam TpaHcopmauuii y 0 0 6 36
5.[Tema 5. Ctek HaBurauum B ROS. 2 0 0 6 22
6.[Tema 6. ROS Actions. 2 0 0 6 16
v Tema 7. MogenuposaHne poboTa B 5 0 0 12 35

ROS.

Tema 8. PoboTOTEXHNYECKOE 3pEHME
8. 8 ROS. 2 0 0 12 35

Toro 0 0 72 252

4.2 CopepxaHue auCUUMINHbI (MOBYNSA)
Tema 1. BBepeHune B ROS. YctaHoBka. OcHOBHble KomaHabl ROS.

Beenenne B ROS. ROS n OC. ®unocogpus ROS. Buknneaous ROS. Mmetowmecs B ROS pobotbl. MoHatus sapa ROS:
HOAbI, TOMUKK, cepBuchl, cooblweHns. ROS-MacTep n npuHumnbl ero pabotbl. CepBep napameTpos. CxeMaTuyHoe u
rpagouyeckoe otobpaxeHue Tekyuero coctosiHus ROS. Cuctema naketos ROS. Mopanepxreaemble onepaunoHHbIe
cuctembl. YctaHoBka ROS. Basoeble komannbl ROS. 3anyck nporpamm B ROS. MNonyyeHne nHdopmauum o 3anyLeHHbIX
nporpammax, Tornmkax, CoobLeHmnsIX.

Tema 2. MNakeTbl B ROS. Co3paHune cob6cTBeHHOM NporpaMmbl. ROS Tonuku 1 coobLeHus.

Pabouee npoctpaHcTBo ROS. Cbopka catkin. CoznaHune cobcTBeHHoro naketa. Ceoiictea naketos ROS. daiinbl
XxpaHeHust HacTpoek naketo.. Eclipse n ROS. Ncnonb3osarnme QTCreator ona cosnarve Hon B C++. Hopa - 3anyck un
nebaruHr. CosnaHne cobctBeHHol Hoabl B ROS. OcHoBHbIe kOMaHabl, Heobxoaumblie ans Hon B ROS. OeckpunTop
Hoabl. Co3pnaHue umknoB. JlorpoBaHue faHHbix. COopka nakeTos. TOMUKKW - OTNPABUTENM U CRyLWIATENN.
WNcnonb3oBaHne goyHkumoHana Roslaunch. CosnaHune cobctBeHHbIx cooblwennii B ROS 1 ncnonb3oBaHmne ctaHaapTHbIX
coobuweHuniA. MIMnopT HanMcaHHbIX COOBLWEHNIA B HOABI.

Tema 3. Cumynsatopbl. ROS Stage, Gazebo. Cumynsatop RViz. KaptorpacduposaHue B ROS. Cepsucbl ROS.

Cwumynstop ROS Stage Simulator. Cumynsitop Gazebo. Bepcuu Gazebo. CepsepHbIii 1 KTMEHTCKUIA NPOLLECCHI.
ApxutekTtypa Gazebo. Buabl 063opa B Gazebo. Co3naHue, coxpaHeHue 1 3arpyska cpegpbl cumynsumm. KoMnoHeHTb
cpelbl cumynsuun. MNonyyeHne naHHbIX ¢ ceHcopos poboTa. MogenvposaHue pobota Tuna Wander-bot. YnpasneHuve
poboTom B cumynatope. KaptorpagpmposaHue B ROS 1 coBMelLeHMe KapT ¢ NOMOLWbio kKapTbl FnybuHbl. KapTta ceTtku
3aHsaTocTn. YAML cpann. OgHoBpeMeHHas nokannsauus n kaptorpaguposaHne B ROS. MHoro4actuyHbI ounbTp.
Cepsep kapT. Cumynstop Rviz. Oucnnen n paboune okHa RViz. 3arpyska n coxpaHeHue koHgurypaumm. ROS cepeucel
B cumynaTopax. Vicnonb3osaHue cepsucos. PydyHoe penaktnposaHue KapT.

Tema 4. MexaHu3m TpaHcdoopmauun tf.

Cwnctema tpaHcdpopmaunii B ROS. lMpenmywectea cuctemsbl tf. [lepeso TpaHcdopmaumnin. JononHUTenbHble yTUANTDI
Ons ncnonb3oBaHus TpaHcopmaumia: view_frame, tf_monitor, tf_echo, roswtf, static_transform_publisher.
KBaTtepHUWoHbI 1 yribl Diinepa ons npeactaBneHws TpaHcgpopmauumii. Nlokanmsauus pobota. MNonyyeHre u oTnpaeka
TpaHcopmauuii. CosaaHve anroputma poboTta-npecnenosarens.

Tema 5. Ctek HaBurauum B ROS.

Crek HaBuraumu. MnaHnposlwmkn Hasuraumm pobota. Kapta knacca Costmap. KomaHgp! uenu (13 koga). AnropuiMbl
rno6anbHoro u nokanbHoro nnaHuposaxus nytu. AMCL. Co3fnaHune HaBUraLMoHHbIX NnaHoB. ANroputMel BeiBoga pobota

n3 3actpesaHus. CoznaHne cobCTBEHHBIX anroputMoB niaHnposaHus Nyt B ROS. O630p CyWwecTByOWMX anropuTMoB
1 BO3MOXHOCTEW VX AOMONHEHUSI.

Tema 6. ROS Actions.
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ROS Actions. CpaBHeHue actions n cepsucos. KnueHT-cepeepHoe B3anmopneictame B ROS. OcHOBHbIe cocTaBnsowme
ROS Actions: goal, cancel, status, feedback, result. Cxembl paboTbl cepBepa 1 knmeHTta. CosnaHne cobCTBEHHOMO
Goaiina onncaHus Action. CosnaHue 1 BbIMONHEHWE Kofa Mo KIMEHT-CepBEePHOMY BbluMCIeHNIO Yncen dunboHayum.
CospnaHue w1 BbiNofHeHWe Koda no AucTaHUMOHHOMY ynpaBneHuto poboToM B cumynsitope. PacyeT v nonyvyeHvne nnaHa
OBMXeHns poboTta 6e3 ero NCNONTHEHUSI.

Tema 7. MogenupoBaHue po6orta B ROS.

Tun paHHbIx URDF. Coaparune poboTta B ROS no waram ¢ ucnonb3osaHneM naketa urdf_tutorials ¢ Buayanusauueit
kaxgoro wara B RViz. Ter Origins ons no4epHMx aNeMeHToB u coeamHeHunin. Ter Materials nns packpacku
npuMeHeHunst TekcTyp. 3arpyaka rotoebix CAD dhaiinoe ans cospaHust pobota. Collada-dpaiinbl. Bugbl coeamHeHwin B
ROS. Robot_state publisher. Konnmanm n nHepumanbHble gaHHble. Xacro-cainel. icnonb3oBaHne mateMaTnyeckmnx
OpPMyN U MakpOCOB Npu cosfaHum moneneli pobotos. Bepugoukaums URDF. SDF-coaiinbl. JobaBneHne poboTta B
CUMyNSLMOHHYIO cpeny. CoxpaHeHune u 3arpyska CUMynsLUUOHHON KOHApUrypauuu.

Tema 8. Po6otoTexHunyeckoe 3peHue B ROS.

OpenCV - cTpykTypa 1 npumepsbl. MpeobpasosaHus usetos B OpenCV. Perynuposka usetoB. PunbTpaums,
CcermMeHTauus, onpeaeneHne xapakTepHblx To4ek n3obpaxeHuii. MaTpuubl dounbTpaumun. pacno3HaBaHne o6EKTOB ¢
nomoubto OpenCV. ROS and OpenCV. MNpeobpasosaHne coobuweHunii ROS B nsobpaxerns OpenCV. KoonposaHue n
fLekoampoBaHue n3obpaxeHuii. NpeobpasosaHue nzobpaxeHuit OpenCV B coobueHns ROS. CosnaHne poboTa
pacno3HaroLero NMHUIO U CNeayoLero no Hei.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns O cCaMOCTosITeNbHOW paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moaysto)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3aaHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHasi pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TEM (pasnenos) AUCLUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4HYIo 1 CMPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a4aHusl, HanpaseHHble Ha 3aKpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPOO MO AMCUUMNMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTY No 06pasoBaTefibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEAEeHUIA"

YcTae cheaepanbHOro rocyapcTBeHHOro aBTOHOMHOrO obpasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocyapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) coenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHble Ha NPOBEpKyY
OCBOEHUS KOMMETEHUMIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPeLCTB BK/loYaeT OLEeHOYHble
CpeLncTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPeICTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NMNAHUPYEMBIM pedynbTataM 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AMCUMNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;
- KPUTEPUM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEenCcTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMpPYyEMbIM pe3yfibTataM, 3adaHns pa3/indHbIX TUMOB.

DOHL OLLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLIMIMINHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3ydeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOoM nuTepatyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):
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- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE BUBNMOTEYHBIE CUCTEMbI HA OCHOBaHMM 3ak/4eHHbIX KDY noroBopos ¢
npaBoobnanarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.
ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA

norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

Gazebo Tutorials - http://gazebosim.org/tutorials
ROS Tutorials - http://wiki.ros.org/ROS/Tutorials
RViz Tutorials - http://wiki.ros.org/rviz/Tutorials

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nabopatopHbie| Mpu noaroToeke k nabopartopHoii paboTe CTyNeHTY He0HX0AMMO:

paboThbl 1) 3anycTuTb 1 Mo waram n3y4nTb BCE NPencTaBneHHble Ha NPaKTUYECKOM 3aHATUW NMPOrpamMMbi.
2) N3yumnTb npeacTaBfeHHbI Ha NPaKTUYECKOM 3aHATUMU TeOPEeTUYECKMin MaTepuan.
3) M3yuntb ONONHMTENbHbIM MaTepuan, peKoMeHIyeMblii npernoaasaTeneM K CaMmoCTOSITENIbHOMY
nccnenoBaHuo.
4) YacTb 3agaHuii no kypcy TpebyeT paboThl B KoMaHe. PekoMeHayeTcs BbINOMHSATL BCEe KOMaHOHbIe
3a4aHusi BMecTe, a He pasaensaTb 3aAaHns Ha He3aBMCUMble YacTu MexXay YeHamn KOMaHbl.

camocTtos- | B camoctoatenbHoit paboTe CTyneHTy HeobXoamnMo:
TenbHas 1) 3anycTnTb 1 NO Waram udy4nTb NPeACTaBNEHHbIE Ha NPaKTUYECKOM 3aHATUM NPOrpamMMmbl.
pabota 2) HaitTn nononHUTENbHOE NCTOYHMKM, O KOTOPbIX ByNeT cKasaHo Ha NPakTUHECKOM 3aHSTHMN 1
CaMOCTOSATENBHO U3Y4NTb HEOOXOAUMbIE TEMbI, MPOrPaMMUPYS MPU 3TOM pellaeMblie 3aaauu.
3) V3yuntb npenctasneHHbIn Ha NPakTMYeCKOM 3aHATUM TeOPEeTUYeCKniA maTepuan.

3avet [nsa ycnewHon caaym 3ayeta:

1) lna ycnewHor coaym 3adyeta CTyOeHT OOMXKEH NOCBAlWATh CaMOCTOSTENbHOM NOArOTOBKE
(n3y4eHune nekumia, YTeHME OONOMHUTENbHBIX MaTeEPManoB, UHTEPHET-TYTOPUANOB, PELLEeHNe 3aaay) He
MeHee, YeM ykasaHHoe B Pl Bpems.

2) NayunTb Becb TeopeTudeckuii Matepuan 4to bynet npolifeH BMecTe ¢ npenonasaTenem.

3) HaiiTn nononHMTenbHOe NCTOYHMKM, O KOTOPbIX ByaeT ckasaHo Ha NPakTUYECKMX 3aHATUSX 1
CaMOCTOATENbHO U3Y4UTb TEMBI, MPOrpPamMMMpys NpU 3TOM pellaeMbie 3a0a4m.

4) B xone camocToaTenbHo paboThl AoMa 3anyCcTUTb 1 MO WwaraM U3y4nTb BCe NpeactaBneHHble Ha
NPaKTUY4ECKOM 3aHATUN NPOrpamMMsl.

5) BoinonHWTb BCe AoMallHWE 3afaHnNs, NoyYeHHbIe B TEHEHUN ceMecTpa.

3K3aMeH [ns ycnewHon coaym ak3ameHa:

1) [na ycnewHon coaqmn sKk3ameHa CTyOeHT OO/IXKEH NOCBSAWaTb CAMOCTOATENbHOW NOATOTOBKE
(M3y4eHme nekumnin, YTeHne OONONHUTENbHbBIX MaTePManoB, MHTEPHET-TYTOPMANOB, PeWeHe 3a8a4) He
MeHee, 4eM ykasaHHoe B Pl Bpems.

2) N3yumnTb BeCb TeOpeTNYECKMI MaTepuan 4To ByneT NpoiaeH BMECTE C NMPENnoLaBaTeneM.

3) Haintn nononHuTenbHOE NCTOYHMKIM, O KOTOPbIX ByIeT cKasaHo Ha NPakTUHECKUX 3aHSATUSX 1
CaMOCTOSTENbHO U3Y4YNTb TEMbI, MPOrPamMMnpys Npu 3TOM pelaemblie 3aga4yu.

4) Olns ycnewHon caayn ak3aMeHa CTYAeHT OOMKEH NOCBAWATbL CAMOCTOSTENbHON NOArOTOBKE
(M3y4eHme nekumnin, YTeHne OONONHUTENbHbBIX MaTepManos, pelweHne 3a4a4) He MeHee, YeM yKkasaHHoe
B P spems.

5) B xone caMocTosTenbHOWM paboThl foMa 3anyCTUTb 1 Mo Waram U3y4nTtb BCE NPELCTABNEHHbIE HA
NPakTN4YECKOM 3aHATMM NPOrpaMMmbl.

6) MNpuinTn Ha sK3amMeH BOBPEMS.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.

MynbTumeguitHas ayoutopums.

KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumv npenopgasaHus oauCUNNMIUHBbI K I'IOTpEﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuu C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSTE NHpopMaLIMK 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLIEHUSAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI NS nepefadn MHOPMaLUK, opraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obyyatolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX TEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOIo 0by4yeHus, NpoBeIeHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPYMEHEHNe ONCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOIWIA ONsi OpraHmM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atollMcst UHBANUAOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NMPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXNTENbHOCTU cAa4m 3a4éta Uim sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowerocs npu 3awmnte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 09.04.04
"MporpaMmHas UHXeHepus" 1 MarncTepckoi nporpamme "PoboToTexHuka".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.05 PoboroTtexHu4eckas onepaLmnoHHas cuctema

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.04.04 - [porpamMmMHas nHxeHepus
Mpogounb noaroToBk: Po6oTOTEXHMKA

KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. OcHoBbl poboToTexHUKK: YuebHoe nocobue / A.A. NeaHoB. - M.: dopym, 2014. - 224 ¢.: 60x90 1/16. - (Bbiclwee
obpasosaHue). (nepennet) ISBN 978-5-91134-575-4

http://znanium.com/catalog.php?bookinfo=469746

2. PoboTbl cBOMMU pykamu. VrpylweuHas anekTpoHmka [9nekTpoHHbIli pecypc] / . Mamuyes - M. : COJIOH-MPECC,
2015.

http://www.studentlibrary.ru/book/ISBN9785913591623.html

3. OcHoBbl poboToTexHUKY : y4eb. nocobue / A.A. NBaHoB. ? 2-e nag., ucnp. ? M. : UHOPA-M, 2017. ? 223 ¢c. ?
(Bobicwee obpazosaHve: bakanaepuar). ? www.dx.doi.org/10.12737/textbook_58e7460f93d2e6.7688379.

http://znanium.com/catalog/product/763678

JononHutenbHasa nuTteparypa:

1. ABTOMaTM3auUMs MOLENMPOBAHUSA MEXATPOHHbIX CUCTEM TPAHCMOPTHO-TEXHONOTMYECKNX MALINH [ONEKTPOHHBIN pecypcl:
yueb. nocobue / Maenos B.IM. - KpacHosipck : CDY, 2016.

http://www.studentlibrary.ru/book/ISBN9785763834055.html

2. OcHoBbI poboToTexHukm: YyebHoe nocobue / A.A. VBaHoB. - M.: dopym, 2012. - 224 ¢.: 60x90 1/16. - (Bbicee
obpaszosaHue). (nepennet) ISBN 978-5-91134-575-4.

http://znanium.com/catalog/product/245480

3. K10 ecTb k10 B poboTOTEXHMKE: KOMMOHEHTHI 1 PELIEHNS ANs CO3AaHMs PoOOTOB 1 POBOTOTEXHMYECKMX CUCTEM
[OnekTponHbIi pecypc] / A.l. Bapcykos. - Boin. 1l. - M. : MK [Mpecc, 2008. - (ExekBapTanbHbIA CNPaBOYHNUK).

http://www.studentlibrary.ru/book/ISBN9785940747154.html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.05 PoboroTtexHu4eckas onepaLmnoHHas cuctema

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 09.04.04 - [porpamMmmMHas nHxeHepus
Mpogounb noaroToBkn: Po6oTOTEXHMKA

KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANWYMU B ANEKTPOHHO-BMBNNOTEYHON cncTeme
"KOHCynbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpegocTasneH obyyatowmmes. MHoronpoguibHbIA 06pas3oBaTtenbHblii
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npepnocTasnstowein AoCTyn
uepes cetb VIHTepHeT Kk y4ebHO nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuobpeTeHHbLIM HA OCHOBAHWU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPeboBaHNAM doefepanbHbIX FOCY AapCTBEHHbIX
06pasoBaTtebHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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