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Pabouas nporpamma gucuumiuHel B1.B.JIB.03.01.02 «Po6oTtusupoBaHHbIe
CUCTEMBI» . COCTaBJIeHa B COOTBETCTBUU C (efepalbHbIM TOCYydapCTBEHHBIM
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1 Hean u 3axa4u u3y4yeHu s JUCHUILIUHBI.
1.1 I]enwv oceoenus oucuuniuHul.

Lens ocBOoeHMS TUCHUIUTUHBI « POOOTH3MPOBaHHBIE CUCTEMBD) 3aKIIIOYAETCS B
3HAKOMCTBE 00yYarouuxcs ¢ 00IMMH MPUHLIUIIAMHA U METOAaMHU MOJIETTbHO-
OpPUEHTHUPOBAHHOTO MPOEKTUPOBAHUS POOOTU3UPOBAHHBIX CUCTEM HA IPUMEPE
KOJIECHBIX MOOUJIBHBIX POOOTOB C LIENBIO PA3BUTHUSL KOMIIETEHLIUNM 00YyYaloIuXCcs B
00J1aCTH CKBO3HBIX MH(GOPMALIMOHHBIX U HH(POPMALMOHHO-TIPUKIIATHBIX TEXHOIOTUN
JUISL pELIEHUS] IIMPOKOTO KJlacca 3a1a4 IPOMBIIIJIEHHON aBTOMAaTU3AlUU U
yIpaBiIeHUs B TPpOo(heCcCUOHATBHON 001acTH IeATETbHOCTH.

1.2 3a0auu oucuyuniunui

OCHOBHBIMHM 33/1a4aMU Kypca SIBJISIETCS:

® pacHIMpPEHHE MPEACTABIEHUS CTYJAEHTOB O MPOrPaMMHUPOBAHUU B
aBTOMATH3aLUU U POOOTOTEXHUKE

e 3HaKoMCTBO ¢ apxutektypoit ROS (Robot operation system)

e (QopmupoBaHUE y CTYJICHTOB OINpE/CICHHON CyMMBI 3HAaHUHN, YMEHUN 10
MOJEJIbHO-OPUEHTUPOBAHHOMY MPOEKTUPOBAHUIO POOOTOTEXHUUECKUX
KOMIIJIEKCOB.

ConepxaTeabHOE HAMIOJTHEHUE TUCIUILIMHBI 00YCIIOBICHO OOIIMMU 3a/1auaMu
B [IOJITOTOBKE OakaiaBpa.
Hay4Hnol 0CHOBOWM AJIsl TIOCTPOEHHUS NTPOTrPAMMBbI JAHHOW TUCLUMIUIAHBI SBJISETCS
MPaKTUKO-OPUEHTUPOBAHHBIN MOAXO0 B 00YUEHUH.

1.3 Mecmo oucyuniunst 6 cmpykmype 00pa3oeameibHoil nPoZpammal.

Jucuunnuna «Po6oTusnpoBaHHble CUCTEMBD) OTHOCUTCS K AUCIUIUIMHAM T10
BbIOOpPY LMKy Os10ka b1 yueOHOro miaHa no HampasieHUIo «MaTemaTuieckoe
oOecrieyeHue u aIMUHUCTPUPOBAHUE UH(OPMAIIMOHHBIX CUCTEM.

N3yuyenue AUCHMIUIMHBI Oa3upyeTcsl Ha TAKUX Kypcax, Kak «YIpaBiieHHe
IPOLIECCAMU B BBIYMCIUTENBHBIX CUCTEMAaX», «AIMUHUCTpUpOBaHue Linuxy,
«OOBEKTHO-OPUEHTUPOBAHHOE MPOrpaMMHUpOBaHue», « MHTeprpeTUpyeMble SI3bIKU
IPOrpPaAMMHUPOBAHUSI.

N3yyeHnue AMCHUILUIMHBI JOJHKHO MPEAIIECTBOBATh U3YUEHUIO TAKUX TUCLUILIAH
oOLIEHayYHOr 0 1IMKJIa, BAPUATUBHOMN YaCTHU U JUCLUIUIMH 10 BbIOOPY Kak «CHCTeMbl
peanbHOrO0 BPEMEHM.



1.4 Ilepeuens naanupyemulx pe3yibmamos 00yueHus no OUCyunIune,
COOMHECEHHBIX C NIAHUPYEMBIMU PE3YIbIMAMAMU 0CE0CHUS 00PA306aMENbH O

npozpammol.

DneMeHThl KOMIETEHIUH, (POPMUPYEMBIE MOTHOCTHIO MJIM YACTUYHO JAHHOM

JUCUUATUITUHOM:

Komnerenmms 3HaTh YMeTh Bnanets
IK-1 - - IIPUHLIUIIBI UCIIOJIb30BATh METOIaMU
CIIOCOOHOCTD OCTPOEHUS U MaTeMaTU4YecKue KJIACCUYECKOTO
BBITIOJIHATD UCCJIEIOBaHUS MaT. | MOJENH HUPPOBBIX | (AHAIUTUYECKOTO),
MaTeMaTUYEeCKOe Mojenen u pPOOOTU3UPOBAHHBIX | YUCIEHHOTO U
MOJIETUPOBaHUE IIPOLIECCOB B Cpeie CUCTEM Ha 3Tale UX | KOMIbIOTEPHOTO
00BEKTOB U ROS/Gazebo; OPOEKTUPOBaHUs / | (CUMYJISIITUOHHOTO)
IPOLIECCOB 10 - METOAMKHU MOJIEpPHU3ALINH C MOJIETUPOBAHUS B
TUTIOBBIM MaTEMaTUYECKOTO LEJbI0 TOCTPOEHUsI | cpefie
METOJUKaM, B TOM | MOACIUPOBAHUS cuctem yrpasienus | ROS/Gazebo,
qucIe ¢ pPOOOTU3UPOBAHHBIX | M ONPEACIICHUS Google Colab
UCII0JIb30BaHUEM CHUCTEM B CpeJie ONITUMAJTBHBIX
CTaHJaPTHBIX ROS/Gazebo, Google | mapameTpoB u
NIAKETOB Collab PEKUMOB
TIPUKIIATHBIX (YHKIIMOHUPOBAHUS
IporpaMm B Cpene

ROS/Gazebo,

Google Colab
[1K-6 - TOTOBHOCTH | - IPUHITUIIBI IPUMEHSATD - TaKeTaMu
BBINIOJIHATD PAacyeT | MOJEJIbHO- MOJIEJIbHO- IPUKIAJIHBIX
U IPOEKTUPOBAHUE | OPUEHTUPOBAHHOIO | OPUEHTUPOBAHHOE | MPOTPaMM
JieTajel, y3JI0B U IPOEKTUPOBAHUS; IPOEKTUPOBAHUE K | MOJEJIBHO-
YCTPOMCTB - METOAUKHU pacyeTry JeTaye, OpPUEHTUPOBAHHOTO
PaAMOTEXHUYECKUX | TeHepaluu U y3JI0B, YCTPOUCTB IPOEKTUPOBAHUS;
CUCTEM B UMIUIEMEHTAUU PAaAMOTEXHUYECKUX | - IPOTPAMMHO-
COOTBETCTBHH C KOJia MOJIETH B (B TOM 4mCIE - anmnapaTHbIMU
TEXHUYECKUM KOHEYHOE POOOTU3UPOBAHHBIX) | HHCTPYMEHTAMHU
3aJlaHUEM C YCTPOMCTBO B Cpelie | CUCTEM ISt reHepaluy u
UCII0JIb30BaHUEM ROS/Gazebo yIIyYILIEeHUS UMIUIEMEHTAUU
CpElCTB TEXHUKO- KOJla MOJIETH B
aBTOMAaTHU3ALNH SKOHOMUYECKUX KOHEYHOE
IPOEKTUPOBAHUS XapaKTEPUCTHUK yctpoiictBo (ROS)

KOHEYHBIX M3JEIHM
OIIK-7 - - COBpEMEHHbIE NPUMEHATh 3HAHUSI | TIOHATHUSMH,
CIIOCOOHOCTD TEHJACHIIUU B 00J1aCTH CTaHAApTaMH,




YUYUTHIBATh
COBPEMEHHBIEC
TEHJICHIINU
pa3BUTHUS
AJIEKTPOHUKH,
U3MEPUTEIIbHOU U
BBIYMCIIUTEILHON
TEXHUKH,
UH(OPMAIMOHHBIX
TEXHOJIOTUH B
CBOEH
npodeccruoHanbHON
JeSTeNbHOCTU

MO/IETHHO-
OpPUEHTHPOBAHHOTO
IPOEKTUPOBAHUS U
IPOTOTUITUPOBAHUS;
- COBPEMEHHBIE
MIOJIXOJIBI K CHHTE3Y
CHCTEM yIpaBICHUS
TMHAMHYECKH-
CIIOKHBIMU
poOOTU3UPOBAHHBIMU
CHUCTEMaMH B
ROS/Gazebo, Google
Colab

IPOEKTUPOBAHUS U
MO/JICpHHU3AIIH
POOOTU3UPOBAHHBIX
CUCTEM, B TOM YHUCIIC
IIpU peIIeHUun
CMEXXHBIX 33]1a4
IPOEKTUPOBAHUS
PaIMOTEXHUYECKUX
CUCTEM U
KOMIIJICKCOB.

METOUKAMH,
ITOpUTMaMHU
IPOEKTUPOBAHUS U
aHanm3a
TMHAMHYECKH-
CJIOKHBIX
POOOTU3UPOBAHHBIX
cucteMm B ROS,
Google Colab

2. CTpyKTYypa H coepKaHue AMCUMIIIUHBI.

2.1 Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 8UOAM padom.

OO6m1ast Tpy10€MKOCTh JUCHUIUIUHBI cOcTaBiseT 3 3a4. el. (108 yacon), ux
pacipeneneHue o BUaaM padoT MpeACTaBIeHO B TaOHIle

Bunpl yue6HOM paboThI Bcero CemecTpsl

4acoB (dacwl)

6

KonTakTHas padora, B TOM 4YHcJIe:
AyAuTOpHBIE 3aHATHS (BCEro): 180 | 180
3aHATHUS JEKIIMOHHOTO TUIIA 34 34 - - -
JlabGopaTopHble 3aHATUS 50 50 - - -
3aHATHS CEMUHAPCKOTO TUNA (CEMHUHAPHI, - - - - -
IPAKTUYECKUE 3aHITHS)
Nuasi kOHTaKTHas padora:
Kontposb camocTositennbHoi pabotsl (KCP) 6 6 - - -
[TpomexxyTounast arrectauus (UKP) 0,3 0,3 - - -
CamocrosiTesibHAasi padoTa, B TOM YHCJIE: 54 54
[IpopaboTka yueOHOro (TEOpPETHUECKOTO) 18 18 - - -
MaTepHuaa
BrinonHeHne MHAMBUAYAIBHBIX 3a0aHUN 18 18 - - -
[ToarotroBka v BHITIOJTHEHUE JTA0OPATOPHBIX pabOT 10 10 - - -
IToaroToBka K TEKyIIEMY KOHTPOJIIO 8 8 - - -
KonTpoJib:
ITonroToBka K 3K3aMeHY 35,7 | 35,7 - - -




OG6m1ast TpyI0EMKOCTh | Hac. 180 | 180 - - -
B TOM YHCJIE 90,3 | 90,3 - - -
KOHTaKTHas paboTa
3ad. €] 5 5 - - -

2.2 CTpyKTypa IACHUIUINHBI:

Pacnipenenenue BU10B yueOHOM paOOThI U UX TPYIOEMKOCTH IO pa3aesiam
JUCHUIUIMHBL. BU MpoMexxyTOUHOM aTTecTaluu: SK3aMeH

Pa3penbl nucummiivHel, u3ydaemble B 6 cemecTpe (ouHas Gopma)

Ne | HaumenoBanme pasgena | KoamuyecTtBo yacos
Bceero AyauTopHas BHeayauTopHasn
padora HArpy3kKa
JI JIP CPC | KonrpoJsb
1 Marematuyeckoe 94 18 24 24 16
MOJIETUPOBaHUE
KMHEMATUKU U JUHAMUKHU
KOJIECHBIX MOOMJIBHBIX
po60TOB
2 TexHuueckas peannsanus 94 18 6 6 16
MOOMJIBHBIX
POOOTOTEXHUYECKUX
CUCTEM
3 O0630p U3yUYEHHOTO 7,7 4 3,7
MaTepHalia i IpueM 3a4yeTa
4 KonTpoas camocTosTenbHO 6
pabotsl (KCP)
5 [IpomexyTouHnas 0,3
arrecranus (MKP)
Hmoeo: 180 36 54 58 39,7

[Tpumeuanue: JI — nexuuu, 113 — npaktudeckue 3anstus/ceMunapsl, JIP —
naboparopHsie padboTel, CPC — camocTositenbHas padota ctyaeHta, KCP —
KOHTPOJUPYEMasi CAMOCTOsITENbHAsl paboTa CTyIeHTa.

2.3 CoaeprxaHue pa3iesioB JUCUUILUIUHBIL:

2.3.1 3ausaTud JIEKIIMOHHOTO TUIIA



- CoBpeMEHHbBIE METOIbI
KOJUJIEKTUBHOM pa3paloTKu

Ne HaumenoBanmue Conep:xxanme pasjgeJia dDopma
pa3zaena | pasgeJia TeKYLIEero
KOHTPOJISI

1 Marematuyeckoe - [IpocTpancTBEeHHBIE cobeceoBaHue,
MOJIETUPOBaHUE ONMCaHUS; pelnieHue 3aaad
KUHEMATUKHU U - Kunetnueckue mozenp
JTUHAMUKH KOJIECHOTO p0o00Ta;

KOJIECHBIX - lunamuyeckast MOJENb
MOOMJIBHBIX KOJIECHOT'O MOOUIIBHOTO
po6oTOB pobora;

- ['enepanyst TpacKTOpUiL;

2 TexHnueckas - PoOOTBI 1 KOHTPOJLIEPHI; cobeceoBaHue,
peanuzanus - CeHCOpHBIE YyCTPOMCTBA pelnieHue 3aaad
MOOMJIBHBIX - [IpuBoaml
pPOOOTOTEXHUYECKUX | - YTIpaBlieHUE
CUCTEM - KonecHbie poboThI

2.3.2 3aHATHS CEMUHAPCKOrO TUIA
He npenycmorpeHnst

2.3.3 JlabopaTopHble 3aHSTHS.

Ne Paznen Tema Conep:xanne | @opma

3aHATH JJa0opaTopHOr | JIa0OPATOPHOI | TEKYLIEro

s 0 3aHATHS 0 3aHATHS KOHTPOJISI

1 MaremaTtudeckoe | Peanuzamus I'enepanus WHIUBHUIYaJTbHO
MOJIETUPOBaHUE MOJIeNn MOJIEIIH € 3aHATHE
KUHEMAaTUKHU U KOJIECHOTO yIpaBJIeHUs
TUHAMUKHA pobora B KOJIECHOT'O
KOJIECHBIX ROS/Gazebo. | pobora B ROS.

MOOMJIBHBIX Peanuzanus

pobGoToB MoJienu poboTa
B URDF
dbopmare.

2 TexHnueckas [Iepenoc [Toaroroska rpyIIIOBOE
peanuzanus MOJIeNn MIPOEKTa IIPOCKTHOE
MOOMJIBHBIX yIpaBJeHUs Ha | aBBTOHOMHOTO | 3aJlaHHe
POOOTOTEXHUYECKH | peAIbHYIO KOJIECHOTO
X CUCTEM MOJIEJIb pobora




2.3.4 Ilpumepnasa memamuka Kypcoevix padoom (npoexkmoas)
KypcoBsie paGoThl — HE TPEAYCMOTPEHBI

2.4 Ilepeuens yuebHo-memoouuecko2o ovecneuenus 01 camoCcmoameabHou
pabomul 00yuarowuxca no Oucyuniune

No | Bun CPC [TepeueHp yueOHO-METOAMYECKOTO OOECIICUEHUS
JUCITUTUIMHBI 110 BBITIOJTHEHUIO CAMOCTOSITETbHOW paOOTHI
1 Pemenue CrannapTsl 0OPMIICHUS HCXOTHOTO KOJIa TPOrPaMM |
WHIVNBUYAbHBIX | COBPEMEHHBIE HHTETPUPOBAHHBIC CPEABl Pa3pabOTKH
3a1a4 mporpaMMHOro obecrnedeHust: yueo.-meto1. mocooue/ FO.

B. Konbnos [u ap.]. — Kpacuogap: Kybanckuii roc. yH-T,
2015.- 111c., yTBepxaeHHbIe Kapeapon
UH(OPMAIIMOHHBIX TEXHOJIOTUH, mpoTokoi Ne 7 ot 09

ampens 2015 r..
2 Otuer no CrannapTsl 0OpMIIEHUS UCXOIHOTO KOJIa TPOrpaMM U
nabopaTopHO COBpPEMEHHbIE HHTETPUPOBAHHBIE CPEJIbI pa3padOTKU
paboTte porpaMMHOro obecrnedeHus: yued.-MeTo 1. mocooue/

1O.B.Konsnos [u ap.]. — Kpacnonap: Kybanckuii roc. yH-
T, 2015.- 111c., yrBepxx1eHHbIe Kadenpoit
UH(OPMAIIMOHHBIX TEXHOJIOTUH, mpoTokoi Ne 7 ot 09
anpens 2015 r

3 Ownnaiin Odurmansueit caiit mnatdopmel The Construct. URL:
miatdopma st | https://www.theconstructsim.com/
paboThI ¢
ROS/Gazebo

VY4eOHO-MeToAMYeCKe MaTeprabl sl CAMOCTOSATEIbHON paboThl
oOy4Jaroniuxcst U3 4uciia MHBAIUIOB U JIML C OTPAaHUYEHHBIMA BO3MOKHOCTSIMU
3n0poBbs (OB3) npenocrasisitorcs B hopmax, aJanTUPOBAHHBIX K OTPAHUYECHUSIM UX
310pPOBbSI U BOCHPUATHS HHPOPMALINH:

JUist iy ¢ HapyIEeHUSIMU 3pEHUS:

- B IEYaTHOM (popMe yBEIMUYECHHBIM HIPUPTOM,

- B opMe AIIEKTPOHHOTO JOKYMEHTA,

JUist uL ¢ HapyUIEHUSIMU CITyXa:

- B Ie4aTHo# dopme,

- B popMe AIIEeKTPOHHOTO JOKYMEHTA.

JUist un ¢ HapyLIEHUsIMUA ONIOPHO-/IBUTATENILHOTO anmnapara:

- B Ie4aTHO# dopme,

- B JopMe AJIEKTPOHHOTO JOKYMEHTA,
8



JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETHU3UPOBAH B 3aBUCUMOCTHU OT
KOHTUHT€HTa 00y4aroluXxcs.

3. O6pa3oBaresibHbIC TEXHOJOTHH

B coorBerctBum ¢ TtpeboBanusiMu DI'OC mporpamma  JIHUCUUILTMHBI
npelycMaTpyUBaeT  MCMOJb30BaHME B Y4yeOHOM  IpoLecce  CIEIyHUIUX
oOpa3oBaTebHbIe TEXHOJIOTMH: YTEHHE JEKUUN ¢ UCIIOJIb30BAaHUEM MYJIbTUMEIUUHBIX
TEXHOJIOTUI; METOJ MaJIbIX TPYIII, pa300p MPaKTUYECKUX 3a]1a4 U KEHCOB.

[Ipu oOydeHnH UCTIOIB3YIOTCS CIAEAYIOIINE 00pa30BaTEIbHbIE TEXHOIOTUHU:

- TexHonoruss KOMMYHUKaTUBHOTO 00yUY€HHUs — HampaBlieHa Ha (OpPMHUPOBaHUE
KOMMYHUKATUBHOM KOMIIETEHTHOCTH CTYAEHTOB, KOTOpasl sBiseTcs 0a30BoOil,
HEOOXONMMOW I  ajJanTallid K COBPEMEHHBIM YCIOBUAM MEXKYJIbTYPHOU
KOMMYHHKAIIVH.

- TexHonoruss pa3HOypoBHEBOro (mud@depeHunpoBaHHOTO) OOy4YeHUs —
IPEANOJIAraeT OCYLIECTBICHUE [MO3HABATEIBHONW JAEATEIBHOCTU CTYJIEHTOB C YYETOM
UX HMHIUBUAYAJIbHBIX CIIOCOOHOCTEH, BO3MOXKHOCTEW M HMHTEPECOB, MOOUIPSS HUX
peann30BbIBaTh CBOM TBOpuUeckwil mnoTteHuuan. Co3JaHue U HCHOJb30BAaHUE
JUArHOCTUYECKUX TECTOB SIBISIETCS HEOTHEMIIEMOM YaCThIO TAHHOW TEXHOJIOTHH.

- TexHonorust MOyJIbHOTO OOYyUEHHUSI — IPEAYCMATPUBAET JIEJICHUE COACPKAHUS
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3fenbl (MOIYJIM), UHTETPUPOBAHHBIE B
001t Kypc.

- Nnadopmanuonno-koMmmyHukainuonasie texnojgorun (MKT) - pacmmpsrior
paMKHi 00pa30BaTENbHOTO MPOLECCa, MOBBIIIAS €r0 MPAKTUYECKYI0 HApaBICHHOCTD,
CIIOCOOCTBYIOT HHTEHCU(UKALIMK CAMOCTOSITEIbHON pa0OThI yUaIIUXCS ¥ TOBBIIIEHUIO
no3HaBaTenbHOU akTUBHOCTH. B pamkax UKT BeIAECHAIOTCA TEXHOJIIOTUU:

- TexHonoruss WCNOAB30BaHUSA KOMIBIOTEPHBIX MPOTpaMM — IO3BOJSET
3¢ (PEeKTUBHO AOMOIHUTH MPOLECC OOYUECHHUS SI3bIKY Ha BCEX YPOBHSX.

- HTEpHET-TEXHOIOTUH — IPEAOCTABISAIOT IIUPOKUE BO3MOKHOCTH JJIsI IOUCKA
uH(popmaIu, pazpaboTK1 HAyYHbIX MPOEKTOB, BEJICHUs HAyUHbIX HccienoBanuid. Ha
npumepe Google Scholar, 9bC Jlansb.

- TexHonorus WHAUBUAYyATU3AlMU OOY4YEHUsT — MOMOTaeT peaJu30BbIBATH
JUYHOCTHOOPUEHTUPOBAHHBIA MOAXO0J, YUYUTHIBAsE MHAUBUAYaJIbHbIE OCOOCHHOCTH U
NOTPEOHOCTH yYalIuXCH.

- IIpoexTHast TEXHOJIOTUSI — OPUEHTUPOBAHA HA MOJEIMPOBAHUE COLIMAIBHOTO
B3aMMOJCMCTBUS y4YallUXCsl C LEJIbI0 PEUIEHUs 3aJayd, KOTOopas OIpenensercs B



paMKax mTpo(ecCHOHaTbHON MOATOTOBKH, BBIAENSS Ty WIM HHYIO MPEAMETHYIO
o0nacTs.

- IIpoekTHast TEXHOJOTUS — OPUEHTHPOBAHA HA MOJIEIUPOBAHUE COLIMATBHOTO
B3aMMOJICUCTBHS y4YalIUXCsl C LENbI0 PEIIeHHs 3aJadyd, KOTopas ONIpelessiercs B
paMKax mTpo(decCHOHaTbHON MOATOTOBKH, BBIACNSS Ty WIM HHYIO MPEAMETHYIO
oOnacte. Mcnionb3oBaHue cpeicTB KOJUIEKTUBHOM pa3zpaboTku Ha npumepe Git u Trelo.

- Texnonorust oOy4yeHHs] B COTPYJAHHYECTBE — pPEATU3yeT HJICI0 B3aUMHOIO
oOy4eHHsl, OCYIIECTBJISII KaK MHAMBUAYaAJIbHYIO, TaK M  KOJUIEKTUBHYIO
OTBETCTBEHHOCTb 32 pellieHHe y4eOHbIX 3a1au.

- UrpoBasi TeXHOJOTHS — MO3BOJSET pa3BUBaTh HABBIKM PACCMOTPEHHS psijia
BO3MOXHBIX CIOCOOOB peIlIeHUs MpoOJeM, aKTUBU3UPYSI MBILUICHHE CTYIAEHTOB U
packpbiBasi JIMYHOCTHBIM MOTEHIMAN Kaxaoro ydamerocs. Co3naHue TeXHUYECKOTO
KOJUJIEKTUBHOTO IIPOEKTA U 3alllUTa POEKTA.

- Texuomoruss pa3BUTHS KPUTUYECKOTO MBIIUIEHUS — CIIOCOOCTBYET
(GOpMHUPOBAHUIO PA3HOCTOPOHHEN JTMYHOCTHU, CIIOCOOHOM KPUTUYECKH OTHOCUTHCA K
uH(pOopMaIi, YMEHUIO OTOUPaTh MH(POPMALIMIO IJIs1 PEIICHHs] TOCTABJICHHOM 3aauH.

KommnekcHoe ucnonp3oBaHue B Y4e€OHOM MPOLIECCE BCEX BBIINIEHA3BAHHBIX
TE€XHOJOTUN CTUMYJUPYIOT TMYHOCTHYIO, UHTEJUIEKTYaJIbHYO0 aKTUBHOCTb, Pa3BUBAIOT
NO3HABATENbHbIE  MPOLIECCHl, CIOCOOCTBYIOT  ()OPMHUPOBAHMIO  KOMIIETECHIIHH,
KOTOPBIMU JIOJDKEH 00J1a1aTh Oy Iy CrielHalIucT.

OcHOBHBIE BUIbl HHTEPAKTUBHBIX 00Pa30BaTENbHBIX TEXHOJIOTUH BKIIOYAIOT B
ceos:

- paboTa B MaJibIX Ipynmnax (KOMaHJI€) - COBMECTHAs I€SITeIbHOCTh CTY/IEHTOB B
rpynIe noja pyKoBOACTBOM JIWJEpa, HalpaBJieHHas Ha peuieHue oOuel 3a1auu nyTém
TBOPUYECKOTO CIIOKEHHS Pe3yJIbTaTOB MHAWBHUAYAJIbHOW pabOTHI YJICHOB KOMaHABI C
JIeJICHHEM TOJTHOMOYUHN U OTBETCTBEHHOCTH;

- MIPOEKTHAsl TEXHOJIOTUS - UHAUBUIyalIbHASl UM KOJUIEKTHUBHAS AESTEIbHOCTh
10 0TOOPY, paclpeneIeHUIO U CUCTEMAaTU3alluy MaTepHaa o OIPEEIIEHHON TeMe, B
pe3yJIbTaTe KOTOPOM COCTaBIISETCS IPOEKT;

- aHaJIU3 KOHKPETHBIX CUTYAllMi - aHAIU3 peajbHbIX MPOOJEMHBIX CUTYalH,
UMEBILIUX MECTO B COOTBETCTBYIOIIEH 00s1acTU MPOPECCHOHATIBHON AESITeNIbHOCTH, U
NOMCK BapUaHTOB JIYUILIHUX PEIICHUN;

- pa3BUTHE KPUTHUYECKOTO MBIIIJIEHUS — oOpa3oBaTeibHasi AESTENbHOCTD,
HalpaBJIeHHas Ha Pa3BUTHE Y CTYJIEHTOB Pa3yMHOIO, pe(IeKCUBHOTO MbIIUICHHUS,
CIIOCOOHOTO BBIIBUHYTH HOBBIE UJEH U YBUJIETh HOBbIE BO3MOKHOCTH.

Cemectp | Bua 3anarus | Mcnons3zyemslie uHTepakTuBHbIE | KomnuecTBo
o0Opa3oBaTebHbIE TEXHOIOIHH UHTEPAKTUBHBIX
4acoB
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6 JI, JIP 3aHATHS B pexuMax
B3aUMOJEHCTBUSI «IIPETOAABATEND —
CTYJAEHT» U «CTYJEHT — CTYJIEHT»

6 JI, JIP [IpoexTHass pabora B pexuMe
B3aMMOJIEHCTBHUS «CTYIEHT-
CTYJIEHT» C pPUMEHEHUEM
miargopm Miro, Trelo, GitHub

6 JI, JIP Benenue IIPOEKTHOM U
IIPE3CHTALIMOHHOMN 4acTu
JOKyMEHTAIUU pOEeKTa C

npumenenneM Google office, Zoom,
Microsoft Teams, Microsoft office
365

Hroro

[Tonxon pa3bopa KOHKPETHBIX 3a7ad M CUTyalluid IIHPOKO HCTOIB3YeTCs Kak
nperoaaBaTeseM, Tak U CTYACHTaMU BO BpeMs JICKIHH, JaO0OpaTOPHBIX 3aHITHA U
aHallM3a pe3yJbTaTOB CaMOCTOSITENLHOW PabOTBl. DTO OOYCIOBIEHO TEM, YTO MpPH
UCCIIEJIOBAHUHM M PEIICHWH KaKI0M KOHKPETHOW 3aJaud HMMEETCs, KaK TMPaBHIIO,
HECKOJIbKO METOJIOB, a 3TO0 TpeOyeT pa3bopa M OIEHKH MEJOW COBOKYITHOCTH
KOHKPETHBIX CUTYAaIIHH.

Tembl, 3amaHus W BOMPOCH ISl CaMOCTOSITENBHONH pabOThl TMPHU3BaHBI
chopMUPOBATh HABBIKU MTOMCKA HHPOPMAIIUU, YMEHHUS CAMOCTOSATEIHHO PACIIUPSITH U
yIIyONIsITh 3HAHUS, TTOTyYEHHBIE B XO/I€ JICKIIMOHHBIX M MPAKTUIECKUX 3aHITHH.

[lonxonm pa3bopa KOHKPETHBIX CHUTYyallMid IMUPOKO HCIONB3YeTCsS Kak
nperojaBaTeseM, TaK W CTyJEHTaMH TpU TPOBEIECHUU aHaIHW3a pPe3yIbTaToOB
CaMOCTOATENbHON paOOTHI.

JUis Wil ¢ OrpaHUYCHHBIMH BO3MOXHOCTSMHU 370POBBSl MPEAYCMOTpEHA
OpraHM3aIys KOHCYJIBTAIU| C UCIIOIb30BAHUEM AJICKTPOHHON TTOUTHI.

JUis W11 ¢ HApYIICHUSIMH 3PEHUS:

- B IEYaTHOHN (popMe yBEIMUYEHHBIM HIPUPTOM,

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

Jis W11 ¢ HapyIICHUSIMH CTyXa:

- B Ie4aTHO# dopme,

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JUis M1 ¢ HapyIICHUSIMHA OTIOPHO-ABUTATEIHHOTO anmapara:

- B Ie4aTHoO# dopme,

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JUis Wil ¢ OTpaHUYCHHBIMH BO3MOXHOCTSIMHU 37I0POBBSI MPEAYCMOTpEHA
OpraHM3aIys KOHCYJIbTAlU| C UCIIOIb30BAHUEM AJIEKTPOHHON TTOUTHI.
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JlaHHBI TIepedYeHb MOXKET OBITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT
KOHTUHT€HTa 00yJaroluXxcsl.

4. OueHOYHBbIEC CpeacTBa /IS TEKYLEero KOHTPOJIA YCIeBAaeMOCTH H
NPOMEKYTOYHOM aTTEeCTALMH.

Kaxxnomy cTyeHTy naercs 3aianie peain30oBaTh OJHY U3 3a/1a4 JIabOpaTOPHBIX
3ansaTuil. [lo urtoram 3Toil pabOTHl MPOBOAUTCA coOeceloBaHME, IA€ O0CYKIAITCS
JOCTUTHYTBIE YCIEXH U OCOOEHHOCTH peain3auuu. Bo BpeMs 1a00paToOpHBIX 3aHITHIMA
paccMaTpHUBAIOTCSl pELIEHUsl, KOTOpble pPa30MparoTCs B TIPYIIE KOJJIEKTUBHO.
OueHnBaeTcs yyacTue CTyJieHTa B 3TOU padore.

IIpumep 3aga4 TeKyuiero KOHTPoOJIs

IlepeyeHb KOMIIETEHUM I, IPOBEPAEMbIX OLIEHOYHBIM CPEICTBOM:

[IK-1 crocoOHOCTh BBITIOJIHATH MAaTEMATUYECKOE MOJEIUPOBaHNE OOBEKTOB U
IPOLIECCOB IO THUIIOBBIM METOAMKAM, B TOM YHCIIE C MCIOJIb30BAHUEM CTAHIAPTHBIX
NAKETOB MPUKJIIAIHBIX IPOrpaMM

IIK-6 - rOTOBHOCTbH BBIIIOJHATH PACUYET U MPOECKTUPOBAHUE JIE€TANIEH, Y3JI0B U
YCTPOUCTB PaJMOTEXHUYECKUX CHUCTEM B COOTBETCTBUHM C TEXHUYECKHM 3aJaHUEM C
UCITOJIb30BAHUEM CPEICTB aBTOMATU3AIUN TPOCKTUPOBAHMS

OIIK-7 - cnocoOHOCTh YYHUTHIBaTh COBPEMEHHBIE TEHJEHLUUU pPA3BUTUA
ANIEKTPOHUKH, W3MEPUTEIBHOM M BBIYMCIUTEIBHOM TEXHUKH, WH(OPMAIIMOHHBIX
TEXHOJIOTUN B CBOEH MPOPECCUOHAIBHON AESITENbHOCTU

®opMBbI NPOMEKYTOYHOI0 M HTOTOBOI0 KOHTPOJIA

JUIs IpOMEXKYTOYHOTO KOHTPOJI MCIOJIb3YeTCsd COOECEeNOBaHUE IO UTOraMm
BBITIOJIHEHUS JTaOOPATOPHBIX 3a/1a4.

IIpumepHBIl ITIEpedYeHb BOIIPOCOB
1. IloHsiTHE ONEPALIMOHHBIX CUCTEM PEATIBHOIO BPEMEHNU
Opouronus [1110 MaremaTH4eCcKOro MOIEIMPOBAHNS U OCHOBHBIE UAEU
[IITO Matlab\Simulink. OcHOBHBIE TPUHIUIIBI.
[IITO ROS\Gazebo. OcHOBHBIE IPUHIIUIIBI.
IIpocTpanCcTBEHHBIE MATEMATUYECKUE MOIEIIN
Kunernueckas Monenn
JIlnHamMudeckass MoJeIb
[IpuHIUIIBI reHepanuy TPAeKTOPU POOOTOTEXHUUECKOTO KOMILJIEKCa
MUKpPOKOHTPOJIIEPHI KaK YaCTh CUCTEMBI PEAJIbHOIO BPEMEHHU

A SR I AR Nl
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10.Kanansl cBsi3u, 00eCreynBaroIIe yCIOBHOE PealbHO BpeMs

11.Cucremsl pealbHOTO BpEMEHH

12.]IByX3BEHHas U TPEX3BEHHAs apXUTEKTyphl 110

13. Tumnbl nporpaMMHBIX 00PaOOTYMKOB CEHCOPHBIX YCTPOUCTB

14. Bunpl ynpaBieHus: IPUBOJHBIMU CUCTEMaMU

15. Buasl poOOTOTEXHMYECKUX IJIATGOPM MO TUNY KUHEMATUYECKOH
Mozenu. TaHkoBas, MPUHIHUI AKKEPMaHa, CI0KHBIE MOJENH YIIPABICHUS
KOJIECHOM TEXHUKOM.

16. CoBpemMeHHbIE METO/AbI KOJUIEKTUBHOMN pa3pabOTKH.

17. Cranpaptel npencrasienus moaeneid. URDF, SDF.

18. Metons! kouBepTanuu mozaeneit uz CAIIP.

19. HIL cumynsauus B cpene ROS/Gazebo

5 IlepeyeHb OCHOBHOW ¥ [IONOJHUTEJbHOM Y4eOHOW JMTEpPaTypBhI,
HEO0X0AMMOM 1151 0CBOCHUS AMCUHUILIMHBI

5.1 Ocnoenaa numepamypa:

1. Adounun B. JI., Makymkun B. A. UHTennexTyanbHbie pOOOTOTEXHUYECKUE
cuctemsbl. Kypc nekuuii: yueObnoe nocooue. M.: UHTYUT.PY, 2017.

2. Tomac bpoiiune. BetpanBaembie poboToTexHUYeCKe cucteMbl. M., MxkeBck,
2012.

3. UanoB A. A. OcHOBBI poboTOTEXHUKHU: yueOHOe Tocodue. M.: UHOPA-M,
2019.

4. KOpesuu E. U. OcHoBbI poboTOoTeXHUKHU: yueOHOe nocodue. CI16.: bXB-
[TerepOypr, 2018.

5. ®anrtonu U., Jlozano P. HenuHenHoe yIipaBiieHUss MEXaHUYECKUMU CUCTEMaMU
¢ AeUIMTOM YNpaBJISIIOIIUX Bo3aecTBuil. M., Mxesck, 2012.

6. Xomuenko B. I'. Po6oTtoTexHuueckue cuctemsl: yueoOHoe nocodue. OMCK:
OMmI'TY, 2016. URL: https://synergy-network.ru/wp-
content/uploads/2018/01/rtsomsk.pdf

7. Hxozed JI. U3yyenue poboToTexHuku ¢ nmomoipio Python. Mockgsa: JIMK
IIpecc, 2019.

5.2 Jlononnumenvnuasa aumepamypa:

1. Cadonos, B.O. OcHOBBI COBpEMEHHBIX ONEPAIMOHHBIX CUCTEM : YUeOHOE
nocobue. Mocksa : UntepHeT-YHuBepcutrer MHpopMannoHHbiX TexXHOIOTHIA,
2011. URL.: http://biblioclub.ru/index.php?page=book&id=233210
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2. Kucenes M.M., Kucenes M.M. Po6GoToTexHuka B npumepax u 3agadax: Kypc
IPOrpaMMHUPOBAHMS MEXaHU3MOB U poboToB. Mocksa: COJIOH-IIpecc, 2017.

3. Adonun B. JI., Makymikun B. A. nTemnekryanbHble poOOTOTEXHUYECKHE
cuctemsbl. Kypc nekuuii: yauedbnoe nocooue. M.: UHTYUT.PY, 2017.

4. KOpesuu E. U. OcHoBbI poboTOoTeXHUKHU: yueOHOe nocodue. CI16.: bXB-
[TerepOypr, 2018.

5.3 Ilepeuens pecypcoé ungopmayuonno-meneKOMMyHUKAUUOHHOU cemu

«HUnmepuem», Heodxo0umvix 0,151 0C60EHUA OUCUUNTIUHBL (MOOYA)

1. PoGoToTexHuKa 1 TeXHUYECKass KnOepHeTHka. HaydHO-TeXHUYIEeCKUI KypHaI.
URL: http://www.rusrobotics.ru

2. Robotforum. ITopTan, mocBAIIEHHBII NPOMBIIIIEHHBIM POOOTaM.
URL: http://robotforum.ru/

3. Dnexrponnas oubnuoteka «Jlanby. URL: https://e.lanbook.com/

4. Odummansueiit calt ROS (Robot operation system). URL :
https://www.ros.org/

5. Odunuaneusiii caiit OpenCV. URL: https://opencv.org/

6. Odunnanphsiii cailt Google Colaboratory. URL:
https://colab.research.google.com/

5.4 Ilepuoouueckue uzoanusn:

1. PoGoToTexHUKA U MEeXaTpOHUKA

2. Ilpuxnannas uHpopMaTuka

3. [IporpaMmMHbIe IPOIYKTHI U CUCTEMBI
4. COMPUTERWORLD POCCHA
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