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1 Heau u 3a1a4u U3yYeHUsl TUCHUTLTHHBI.
1.1 Ilenws oceoenusn oucuuniumol.

Llenb ocBOEHMSI TUCHUIUIMHBI «POOOTH3NPOBAHHBIE CHCTEMBD» 3aKIII0OYACTCS B
3HAKOMCTBE 00YUaIOUINXCS C OOUIMMU TPUHIUIIAMA 1 METOJaMH
MOJIEJIbHOOPUEHTHPOBAHHOTO MPOSKTUPOBAHMS POOOTU3UPOBAHHBIX CUCTEM Ha
npUMepe KOJIECHBIX MOOMIIBHBIX POOOTOB C IIENIbI0 PA3BUTHS KOMIIETEHITHIA
oOyJaronuxcst B 00J1aCTH CKBO3HBIX HH(POPMAITMOHHBIX U MH(POPMAITHOHHO-
MPUKJIATHBIX TEXHOJIOTUN JJIs1 PEIICHUS IIUPOKOTO Klacca 3a7ad MPOMBIIIIICHHON
aBTOMATH3AIMU U YIIPaBJICHUs B MPOQEeCCUOHAIBHON 00J1aCTH 1eATEIbHOCTH.

1.2 3aoauu oucyunaunot

OCHOBHBIMH 3agavdaMM Kypca ABJIACTCA:

¢ pacmupeHuec IMpeACTaBICHUA CTYACHTOB O IIpOorpaMMHUpPOBAaHHH B
dBTOMaTHu3alluu U pO6OTOT€XHI/IKe

* 3HakoMcTBO c apxutektypoir ROS (Robot operation system)

* (opmMupoBaHHE y CTyACHTOB ONPEEICHHON CyMMbI 3HaHHUM, YMEHHI 11O
MOJEJIbHO-OPUEHTUPOBAHHOMY MPOEKTHPOBAHUIO POOOTOTEXHUYECKUX
KOMILIEKCOB.

CopepxarenbHOE HAIOJHEHUE JUCIUILIMHBI 00YCIIOBICHO OOIIUMH 3aJja4aMy B
MOATOTOBKE OakajaBpa.
Hay4yHo#l OCHOBOW MJI1 TOCTPOEHMS MPOrPAMMBI JAHHOW AUCLUILIMHBI SIBISETCA
MPaKTUKO-OPHUEHTHUPOBAHHBIN MOJIX0]1 B 00yUEHUH.

1.3 Mecmo oucuyunaunst 6 cmpykmype o0pazo6amebHoll NPOZPAMMbl.

JuctumnuHa «Po60TH3NPOBaHHBIE CHCTEMBDY OTHOCHTCS K TUCITUTUIMHAM TIO
BbIOOPY LMKy Os10ka b1 yueOHoro miaHa no HampasiaeHuIo «MaTemaTuiueckoe
o0ecrniedeHre U aIMUHUCTPUPOBAHUE WH()OPMALIMOHHBIX CUCTEM.

N3ydeHne AUCUMILTUHBI Oa3upyeTcsl Ha TaKUX Kypcax, Kak «YIpaBieHue
MpOLIECCaMU B BBIYUCIUTEIBHBIX CUCTEMAaX», « AIMUHUCTpUpOBaHue Linuxy,
«OOBEKTHO-OPUEHTUPOBAHHOE NTPOTrpaMMHUpOBaHue», « HTepnpeTupyembie S3bIKU
IPOrPaMMHUPOBAHUSD.

W3ydeHne AUCIMILTUHBI JOHKHO TPEIIeCTBOBATh U3yUEHUIO TAKUX TUCITUTUINH
OOIIeHAYYHOTO IIUKJIa, BAPUATUBHOM YaCTH U JUCIHILTHNH 10 BEIOOPY Kak «CHUCTEMBI
pearbHOr0 BPEMEHN.



1.4 Ilepeuenv naanupyemvix pe3yibmamos 00yueHus no OUCyunIune,
COOMHECEHHBIX C NIIAHUPYEMBIMU Pe3YIbMAmamMu 0C60EeHUs
00pazoseamenvHoll NPOZPAMMDbL.

DneMeHThl KOMMETeHIUH, (OpMUPYEMbIe MOTHOCTHIO WM YACTUYHO JaHHON

JTACIIUILUINHOM:
Kommerennms 3HaTh YMmeTh Bnaner
IK-1 - - IPUHLIMIBI IOCTPOCHUS U HCIIO0JIB30BaTh METO/A
CITOCOOHOCTD MCCIIEIOBAHUS MaT. MOJICJIEN U | MaTeMaTHYECKHUE MOJICIIN (anamm
BBIIIOJIHSTH IMpOoHECCOB B CPCIAC HI/I(ppOBBIX YUCJICH
MATEMATHICCKOE ROS/Gazebo; - meToauku POOOTU3UPOBAHHBIX CUCTEM | KOMIIb}
MOJIETUPOBAHHE MaTeMaTUYECKOTO Ha dTare ux (cumy
M I
0GBEKTOR I MOJEIUPOBAHUS MPOCKTUPOBAHMUS / ozel
pPOOOTHU3UPOBAHHBIX CHCTEM B | MOJICPHU3AIIMH C IEIBIO ROS/G
IIPOLIECCOB IO
cpeae ROS/Gazebo, Google MTOCTPOCHUS CUCTEM Google
TUIIOBBIM
Collab yIIPaBJICHUS U OTPEACTICHHS
MCTOZMKaM, B TOM ONTUMAJILHBIX TTapaMeTPOB
aucie ¢ U PEKMMOB
CTaHJapPTHBIX cpene
MaKEeTOB ROS/Gazebo,
MPUKJIIATHBIX Google Colab
nporpamm
[1K-6 - roOTOBHOCTD | - IPUHIIUIIBI IPUMEHSATH - TIAKeT
BBITIOJIHATE PACUET | MOJEIbHOOPUEHTUPOBAHHOTO | MOJECIBbHOOPUEHTUPOBAHHOE| IIporpa
U IPOCKTUPOBAHUE IMPOCKTUPOBAHUA, - IMPOCKTUPOBAHUEC K PACUCTY MOJICJIE
netaleil, y3nos u | METOJMKH TeHEPAIHH 1 JIeTaNeH, y370B, YCTPOUCTB | ppoekt
M
yCTpoiicTs MMILIEMEHTAIlMU KOJ1a PaIUOTEXHUYECKUX (B TOM nporpa
M 1 B KOHEYH qucJie -
paMoTexXHIUecKux | OACIH B KOHCHHOC cie UHCTPY
YCTPOMCTBO B CpeJIe POOOTU3UPOBAHHBIX )
CHUCTEM B Y MMILJ
ROS/Gazebo CUCTEM JUTSl YITYYIICHUS
COOTBETCTBHH C MOJENI
TEXHUKOIKOHOMUYECKHUX .
TEXHUYECKUM yCTpOi
XapaKTePUCTUK KOHEUHBIX
3a/IaHUEM C .
17163 (S 1507
HCIIOJIb30BaHUEM
CPE/ACTB
aBTOMATH3aLIUH
MPOEKTUPOBAHUS




OIIK-7 - - COBpEMCHHBIC TCH/ICHIINH MPUMEHSTH 3HAHUS B MTOHSITH
CIIOCOOHOCTh o0jacTu
YUHUTHIBATh MOJICIBHOOPUEHTUPOBAHHOTO | IPOCKTUPOBAHUS U METOI¥
COBPEMEHHBIE MIPOCKTUPOBAHUS H MOJICpPHH3AITUN TIPOEKT
TEHICHIUN MPOTOTUITUPOBAHHMS; - POOOTHU3UPOBAHHBIX JTMHAMI
pasBATHS COBPEMCHHBIC MTOIXO/BI K CHUCTEM, B TOM YHUCJIC MPU POGOTY
IEKTPOHUKH, CHUHTE3Y CHUCTEM YIIPABJICHUS PCILICHUH CMEXKHBIX 33189 | ROS (
H3MEPHUTEEHOM H TAHAMHAYECKHUCIIOKHBIMU IPOCKTUPOBAHHSI
B —— pPOOOTH3UPOBAHHBIMHU PaTMOTEXHUICCKUX

cuctemMaMu B ROS/Gazebo, CHCTEM M KOMIIJIEKCOB.
TEXHHUKH, Google
I/IH(bOpMaHI:IOHHLIX Colab
TEXHOJIOTHH B
CBOEH
npodeccruoHaIbHON
NEATENLHOCTH

2. CTpyKTYypa H cojepkaHue JMCUUILIUHBI.

2.1 Pacnpeodenenue mpyooémkocmu OUCUUNTIUHBL RO 6UOAM DAOOM.

OO6miast TpyJI0eMKOCTh JUCUUILTUHBI cocTaBisieT 3 3ad. en. (108 udacoB), ux

pacinpcaciCcHuc 1o BuaamM pa60T IMpCaACTaBJICHO B Ta6J'II/IHe

Bunbl yue6HOM paboThI Bcero Cemectpsl

4acoB (4acsr)
6

KonrakTHas padora, B TOM 4yucJIe:

AyauTopHbIe 3aHATHS (BCEro): 180 | 180

3aHATHS JIEKIIMOHHOTO THUIIA 34 34 - -

JlabopaTopHbIe 3aHATHSA 50 50 - -

3aHATHSA CEMUHAPCKOTO TUTIA (CEMUHAPHI, - - - -

MPAKTUYECKHUE 3aHATHS)

Nuast koHTaKTHAs padoTra:

Kontpoinbs camocTositenbHoi padotsl (KCP) 6 6 - -

[Tpomexxyrounas arrecranus (UKP) 0,3 0,3 - -

CamocrosiTe/ibHasi padoTa, B TOM YHCJIe€: 54 54




[IpopaboTka yueOHOTO (TEOPETHIECKOTO) 18 18 - - -
MmaTepuaia
BrlnonHeHre HHANBUIYAIbHBIX 33JaHUN 18 18 - - -
[ToaroTroBka 1 BBITIOJIHEHHE JTA0OPATOPHBIX pabOT 10 10 - - -
[ToaroTOBKA K TEKYyIIEMY KOHTPOJIIO 8 8 - - -
KonTtpoms:
[ToaroroBka K 3K3amMeHy 35,7 | 35,7 - - -
OO6m1ast TPy10€MKOCTh Jac. 180 | 180 - - -
B ToM umciie koHTtaktHas | 90,3 | 90,3 - - -
pabota
3a4. €1 5 5 - - -

2.2 CTpyKTypa AUCIUIUIUHBIL:

Pacnpenenennie BugoB ydeOHOM pabOTBI W HX TPYAOEMKOCTH TIO0 pasjaeiiam
JTUCLUIUIAHBL. BUI MpOMEKyTOUHOM aTTECTAIIMU: SK3aMEH

Pazpenbl nucuumivHel, u3ydyaembie B 6 cemecTpe (ouHas popma)

HaumenoBanue pasaesia

KoJsinuecTBo 4acoB

Bcero

AyauTopHas
padora

BueaynuropHas
HAIpy3Ka

JI

JIP

CPC

KonTpousb

MaremaTudeckoe
MO/JICJIMPOBAHUE
KHHEMATUKU U TUHAMUKHA
KOJIECHBIX MOOMIBLHBIX
poboTOB

94

18

24

24

16

TexHuueckas peanuzanus
MOOUIIBHBIX
POOOTOTEXHUYSCKHUX
CUCTEM

94

18

16

00630p U3yuEHHOTO
MaTepuaja i IpueM 3adeTa

7,7

3,7

KoHTtposb camocTosATeNIbHO

pa6otsl (KCP)




5 [TpomexxyTouHas 0,3
arrecranus (MKP)

HUmoeo: 180 36 54

58 39,7

[Tpumeuanue: JI — nexuuu, [13 — npaktudeckue 3ansaTust/ceMuHapsl, JIP —
nabopatopubie pabotel, CPC — camocrositenpHas padota ctynenta, KCP —

KOHTPOJIUpyeMasi CAMOCTOSATENIbHAs padoTa CTyCHTA.
2.3 CoaeprkaHue pasienoB JUCIHUILTUHBL:

2.3.1 3ausaTHs JIEKIIMOHHOTO THUIIA

- Konecubie poOOTHI -
CoBpeMeHHBIE METOIbI
KOJUICKTUBHOM pa3paboTKH

Ne HaumeHnoBanue Conep:xkanue pasgesia dopma
pasjaesia | pa3aesa TeKYIIero
KOHTPOJISA

1 Maremaruueckoe - [IpocTpancTBeHHBIE cobeceioBaHuUe,
MOJICJIMPOBaHUEC OIIMCaHUA, pelieHue 3aaaq
KHHEMATUKU U - Kunernueckue Mmoaenb
TMHAMEKY KOJIECHOT'O po0o0Ta; -

KONIECHBIX JlnHamMuyeckas MOJIelib

MOGHIIEHEIX KOJIECHOTO MOOHMJILHOTO

po6OTOB pobora, .
- I'enepanus Tpaexkropuii;

2 Texunueckast - Po6oTHI 1 coOecenoBaHue,
peam3anus KOHTPOJUIEPHI; pelieHue 3aaad
MOOMJIbHBIX - CeHcopHbIE yCTPOMCTBA
pPOOOTOTEXHUYECKUX | - [TpuBOIBI
CUCTEM - VYpasiieHue

2.3.2 3aHATusl CEeMUHAPCKOT0 THUIIA
He npenycmotpenst

2.3.3 JlabopaTopHbIe 3aHATHS.




Ne Paznen Tema Conepxanue | ®opma
3aHATH JIA00OPATOPHOr | JIA0OPATOPHOT | TEKYIIET0
| 0 3aHATHUS 0 3aHATHUS KOHTPOJISA
1 Marematnueckoe | Peanusanus I'enepanus VHJIUBUYAJILHO
MOJICJIMPOBAHHUC MOJCIIN MOJIEIN € 3aHATHE
KUHEMATUKU U KOJICCHOTO YIIPABJICHUSA
ITMHAMUKU pobota B KOJIECHOTO
KOJIECHBIX ROS/Gazebo. pobota B ROS.
MOOWITEHBIX Peanuzanus
po6oTOB Moenu poboTa
B URDF
dbopmare.

2 Texauueckas ITepenoc [ToaroroBka CPYIIIIOBOE
peanuzanus MOJIEIHN MPOEKTa MIPOEKTHOE
MOOMITbHBIX yOpaBJEHUS HA | aBBTOHOMHOTO | 3aJIaHHE
POOOTOTEXHUYECKH | peaIbHYIO KOJIECHOTO
X CUCTEM MOJENb poboTta

2.3.4 Ilpumepnas memamuxa Kypcoevix paoom (npoexknos)
KypcoBsie paboThl — HE TPETYCMOTPEHBI
2.4 Ilepeuens yueoHo-memoouuecko2o ooecneueHus 0 CamoCmosameibHoul
pabomul 0d0yuarowuxca no OUCUUNJIUHe
Ne | Bug CPC [lepedyennb yaeOHO-METOAMUECKOTO OOECIICUCHUS

JUCHUIIIIMHBI 110 BBIITOJIHCHUIO CaMOCTOSITCIIbHOM pa6OTBI

1 Penrenue
WHIUBUIYaJTbHBIX
3az1ay

CrangapTsl 0OpMIIEHUS UCXOIHOTO KOJa MPOTpaMM U
COBpEMEHHbIE HHTETPUPOBAHHBIE CPEJIbl pa3pabOTKU
porpaMMHOro odecriedeHus: yued.-meto1. mocobue/ FO.
B. Konw1os [u ap.]. — Kpacnonap: Kybauckuii roc. yH-T,
2015.- 111c., yrBepkaeHnbie kadenpoit
MH(OPMAIMOHHBIX TEXHONOTUH, MpoTokoJ Ne 7 oT 09
ampens 2015 r..




2 Otuer no CranpapTbl 0OpMIIEHUS UCXOIHOTO KOJia MPOTrpaMM U
nabopaTopHOI COBPEMEHHbBIE HHTETPUPOBAHHBIE CPEIbI Pa3pa0OTKH
pabote MPOTrPaMMHOTO o0ecriedeHus: yued.-MeTo 1. mocooue/
FO.B.Konb1os [u ap.]. — Kpacaogap: Kybanckuii roc. yHT,
2015.- 111c., yrBepkaeHHbIe Kadeapoi
UH(GOPMAIMOHHBIX TEXHOJIOTHH, mpoTokoi Ne 7 ot 09
anpensa 2015

3 Omnnaiin Odunmaneueiit caitt mardopmsl The Construct. URL:
mnardopma 1 | https://www.theconstructsim.com/
paboThI ¢
ROS/Gazebo

VY4eOHO-METOIMYECKHE MaTepUabl sl CAMOCTOSATEIbHON padoThI
oOy4JaronIuxcs U3 YMciia MHBAJIMOB U JIML C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU
310poBbs (OB3) npenocrasisitoTces B (popmax, aJanTUPOBAHHBIX K OTPAHUYEHUSM UX
310pPOBbS M BOCHPUATHSI HH(POPMALINH:

JUIst AL ¢ HapyLIEHUSIMU 3PEHHUS:

- B [I€YaTHOHN (popMe YBEIMUEHHBIM LIPUPTOM, - B dopme
ANIEKTPOHHOI'O JJOKYMEHTA, JInst an ¢ HapyUWIEHUsIMU CITyXa:
- B IIe4aTHOM dopme,
- B JopMe AIEKTPOHHOTO JOKYMEHTA.
JUIst L ¢ HapyLIEHUSIMUA OTIOPHO-/IBUTATEIBHOTO anmnapara:
- B ieyaTHoO# dopme,
- B (hopMe 3IEKTPOHHOIO JOKYMEHTAa,

JlaHHbId TIepedYeHb MOXKET OBbITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT

KOHTHUHT€HTa 00yYarommnxcs.

3. Odopa3oBaTejibHbIE TEXHOJOTHH

B cootBetrcTBUM ¢ TpeboBanussMu PI'OC nporpamMma JUCHUIIMHBI IPEIyCMaTPUBAET
UCIIOJb30BaHUE B y4eOHOM Mpolecce CIEeAYIOIMIMX 00pa3oBaTeIbHbIE TEXHOJIOTHU:
YTEHUE JEKLIHUN C HCIOJb30BAHUEM MYJIbTHUMEAUNHBIX TEXHOJIOTHMH; METOJ MajbIX
rpyni, pa3doop NpakTUYECKUX 3a7a4 U KeMCOoB.

[Ipu oOydyeHHM WHCHONB3YIOTCS CIEAYIOUUME OOpa3oBaTEeNbHbIE TEXHOJOTUHU: -
TexHonaoruss KOMMYHMKAaTHBHOIO OOy4YeHHMs] — HampaBjieHa Ha (QOpMUpPOBaHUE
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH CTYJIEHTOB, KOTOpas sBisieTcss 0a30Boii,
HEOOXOMUMOW ISl aJanTaldd K COBPEMEHHBIM YCIOBHUSM MEXKKYJIbTYpHOU
KOMMYHUKAIIVH.



- TexHonorust pazHoypoBHeBOro (Au¢hepeHIIMPOBaHHOI0) OOyYeHUsT —
npearnoiaraeT OCylleCTBICHUE MO3HABATEIIbHON JEATEIbHOCTH CTYACHTOB
C Vy4€TOM UX HWHIUBUAYAIBHBIX CIIOCOOHOCTEH, BO3MOXHOCTEH U
HMHTEPECOB, MOOUIPSISi UX PEATU30BBIBATH CBOM TBOPUECKUW IMOTEHIIUAI.
Co3naHve M WCMOJB30BAHME JIMATHOCTHMUECKUX TECTOB  SIBIISIETCS
HEOTHEMJIEMOW YaCThIO JTAHHOM TEXHOJIOTHMU. - TE€XHOJOTus MOAYJIBHOTO
o0yuyeHUsI — MpeaycMaTpUBAET JIEJICHUE COJICPKAHUSI AUCHUILIMHBI Ha
JI0OCTaTOYHO aBTOHOMHBIE pa3feibl (MOIYJIN), HHTETPUPOBAHHBIE B OOLIUI
Kypc.
- UndopmannonHo-kommyHuKannonHelie TexHosoruu (MKT) - pacuupsiior
paMKi 00pa30BaTENbHOrO IMpoIlecca, IMOBBIMIAs €ro MNpPaKTUYECKYIO
HaIMpaBJICHHOCTh, CHOCOOCTBYIOT HWHTEHCU(PUKAIUA CaMOCTOSITEIHHOM
paboThI yyaluxcsi ¥ MOBBIIIEHUIO MMO3HABATEILHOW aKTUBHOCTH. B pamkax
UKT BbIAEHSAIOTCS TEXHOJIOTUU:
- TexHonmorusi MCHOJIb30BAaHUSI KOMITBIOTEPHBIX MPOrPAMM — TMO3BOJISIET
3¢ (PEKTUBHO JAOMOTHUTH MPOIECC OOYUYECHHUS SI3bIKY Ha BCEX YPOBHSX.
- IHTEepHET-TEXHOJIOTUU — MPEJOCTABISAIOT IMIUPOKUE BO3MOMXHOCTU JJIS
nouicka uHGoOpMaIK, pa3pabOTKU HAYYHBIX NMPOEKTOB, BEJCHUS HAyUHBIX
uccinenoBanuii. Ha mpumepe Google Scholar, 3bC Jlans.
- Texnonorus MHAUBUAYATU3AMU OOYYEHUSI — TIOMOTAET PEAIN30BbIBATH
JUYHOCTHOOPUEHTUPOBAHHBIN  MOAXOJ, YYUThIBas HHAWBUIyaJIbHBIC
O0COOEHHOCTH M MOTPEOHOCTH YyUAITUXCS.
- IIlpoekTHasgs TEXHOJIOTUSI — OpPUEHTHPOBAHA HA MOJEIUPOBAHUE
COIIMAJIbHOTO B3aWMOJICUCTBUSI y4YallMXCS C LEJNbI0 pEHICHUs 3aJayH,
KOTOpasi OMpenessieTcss B paMKax NpoQecCHOHaIbHONM TMOATOTOBKH,
BBIJICIISISI TY WJIM UHYIO TIPEAMETHYIO 00JIacTh.
- IlpoekTHass TEXHOJIOTUSI — OpPUEHTHPOBAHAa Ha  MOJCIIUPOBAHUE
COIIMAJILHOTO B3aWMOJICUCTBUS Y4YaIlUXCSl C IEJNbI0 pEHICHUs 3aJayd,
KOTOpasi OmpenensieTcss B paMkax MnpodeccuoHaIbHOW TMOATOTOBKH,
BBIJICTISIA Ty WM WHYIO TpeAMETHYI0 o0sacth. Mcmosib3oBaHME CpECTB
KOJUIEKTUBHOM pa3zpaboTku Ha mpumepe Git u Trelo. - TexHomnorus
oOy4eHHsI B COTPYIHHUYECTBE — peaju3yeT HJCI0 B3aUMHOTO OOy4YeHUS,
OCYIIECTBIISII ~ KaK  MHAUBUAyaIbHYH), TaK W  KOJUICKTHUBHYIO
OTBETCTBEHHOCTbH 3a PEIlIeHUE YUEOHBIX 3a1a4.
- WrpoBast TeXHOJIOTUS — TO3BOJISIET pa3BUBATh HABBIKK PACCMOTPEHUS psiia
BO3MOXKHBIX CIOCOOOB pEIICHHUS MPOOJIeM, aKTUBU3UPYS MBIIIJICHUE
CTYICHTOB W PACKpbIBasl JIMYHOCTHBIA MOTEHLIHAT KaXJOr0 Yy4alllerocs.
Co3aanue TEXHUYECKOT0 KOJUIEKTUBHOTO IIPOEKTA U 3allluTa MPOEKTa.
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- TexHoyorusi pa3BUTHUS KPUTHYECKOTO MBIIUICHUS — CIIOCOOCTBYET
(GOpMHPOBAHUIO PA3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOH KPHUTHYCCKH
OTHOCUTHCS K HH(POPMAIINH, YMEHHUIO OTOMPATh HHPOPMAIIHIO JTS PEIIICHUS
MOCTaBJICHHOM 3a7a4yr. KOMIUIEKCHOE HCTIOIB30BaHKE B YIEOHOM MPOIecce
BCCX  BBIINICHA3BAaHHBIX  TEXHOJOTUH  CTHMYJIUPYIOT  JIMYHOCTHYIO,
WHTEJUICKTYalIbHYI0 aKTHBHOCTH, PA3BUBAIOT MO3HABATEIBHBIC MPOIIECCHI,
CIOCOOCTBYIOT  ()OPMHPOBAHHUIO KOMIIETCHIIMH, KOTOPBIMH JIOJDKCH
o0yanath OyAyIIUNA CIICITUATUCT.

OcHOBHBIC BHUIbI MHTCPAKTUBHBIX O6paBOBaTeJILHBIX TEXHOJIOTUI BKJIIOYAIOT B

ceos:

- pabota B MajblX Tpymnmax (KOMaHJE) - COBMECTHAas JESTEIbHOCTD
CTyIEHTOB B TIpYIIE II0J PYKOBOACTBOM JIMJAEpPA, HAIpPaBICHHAs Ha
pelieHrne oO0meld 3agaud MyTEM TBOPYECKOTO CIIOXKEHHS PE3yJIbTaTOB
WHJUBUyaJIbHOW PabOThl YJIEHOB KOMAH[Ibl C JIEJICHUEM IOJHOMOYMI U
OTBETCTBEHHOCTH;

- NIPOEKTHAsl TEXHOJIOTHS - WHJAWBHUAyalbHas WIM KOJUICKTHBHAs
NEeSATENBHOCTh 0 OTOOPY, PACHpPENENICHUI0 U CUCTEMAaTH3allud MaTepuaia
110 OIIPEJEIICHHON TEME, B PE3YJIbTATE KOTOPOU COCTABIIIETCS IIPOEKT;

- aHAJIM3 KOHKPETHBIX CHUTyallMil - aHalu3 peajbHbIX MPOOJIEMHBIX
CUTyallMii, = KMMEBIIMX  MECTO B  COOTBETCTBYyIOUIEH  oOnacTu
po¢heCcCUOHATILHON e TEIbHOCTH, U TIOUCK BAPUAHTOB JYUIIUX PELICHUH;
- pa3BUTHE KPUTHUYECKOTO MBIIUIEHHS — oOpa3oBaTeibHasl AESTEIbHOCTb,
HampaBjieHHas Ha pa3BUTHE Yy CTYACHTOB pPa3yMHOIO, pPeQIIEKCUBHOIO
MBILUICHHS, CHOCOOHOTO BBIJIBUHYTh HOBBIE HJEHM U YBHUJAETh HOBBIE
BO3MO>KHOCTH.

Cemectp

Bup 3anatus | Mcnonszyemblie uHTepakTuBHbIE| KonnuecTBo
oOpa3oBaTeybHbIE TEXHOJIOTHH WHTEPAKTUBHBIX
4acoB

JI, JIP 3ansaTus B pexumMax
B3aMMOJICUCTBHS «IIPENOAABATEND —
CTYEHT» U «CTYAEHT — CTYJICHT)»

JI, JIP [IpoekTHass paboTra B pexUME
B3aUMOJICUCTBUS
«CTYJIEHTCTYJICHT» C TPUMEHEHUEM
mwiatgpopm Miro, Trelo, GitHub
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6 JI, JIP Benenue  mpoekTHOU U
IPE3EHTAIMOHHOM YacTH
JOKyMEHTAIlMu  TIPOEKTa  C
npumeHenueM Google office, Zoom,
Microsoft Teams, Microsoft office
365

Hroro

[Tonxon pa3bopa KOHKPETHBIX 3a]a4 W CUTyallMil HIUPOKO MCIIOJIB3YeTCs Kak
IpernojaBareseM, Tak U CTYJEHTaMHM BO BpeMs JIEKLUH, JIaOOpaTOPHBIX 3aHATUH U
aHanu3a pe3yJbTaTOB CAMOCTOSITENILHON pabOThl. DTO OOYCIOBIEHO TEM, UTO MpHU
WCCIICIOBAaHUHM W PEHICHHHM KaXXIOW KOHKPETHOM 3a/adyll WMeEEeTCs, KaK IMpaBuio,
HECKOJIbKO METOJI0B, a 3TO TpedyeT pa3dopa M OLEHKU IEJI0 COBOKYITHOCTH
KOHKPETHBIX CUTYAaIlHi.

Tembl, 3agaHus W BOMNPOCHl JJSl CAMOCTOSITENBHOW pabOThl MpPU3BaHBI
copMHUPOBATh HABBIKU MOUCKA MH(OPMALIUU, YMEHUS CAMOCTOATEIBHO PACIIUPSATh U
yIayOIsITh 3HAHUS, TOJIYYCHHBIE B XO/1€ JCKIIMOHHBIX U TMPAKTUYECKUX 3aHSATHI.

[lonxon pa3bopa KOHKPETHBIX CUTyallUd IIMPOKO MCIONb3YeTCsl Kak
mpernojaBaTesieM, TaK M CTyJACHTaMHd TMPU TPOBEICHUHM aHalli3a pPe3ylIbTaToOB
CaMOCTOSATENbHON padOTHI.

JUis 1M1l ¢ OrpaHWYEHHBIMH BO3MOYKHOCTSIMHM 3JI0pOBbSl IIPEIyCMOTpPEHA
OpraHM3aIysi KOHCYJIbTAIUK C UCTIOh30BAHUEM IJIEKTPOHHON TTOUTHI.

JUis U1l ¢ HapyIIEHUSMU 3pEHUsI:

- B nedatHod (opme yBEIWYEHHbIM HWpPUPTOM, - B (PopMe 3IEKTPOHHOIO

JOKYMEHTA.

JIns 1 ¢ HapyIIEHUSIMU CITyXa:

- B Ie4aTHoi dopme,

- B (hopMe AIEKTPOHHOTO JOKYMEHTA.

Jljig Au1l ¢ HapyLIEeHUMH OTIOPHO-JBUTAaTEIbHOTO arnapara:

- B ieyaTHoO# dopme,

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

Jnsg nui ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH  3JI0POBbS  TIPEIyCMOTpPEHA
OpraHM3aIys KOHCYJIbTAIlU| C UCTIOIh30BAHUEM IJICKTPOHHON TTOUTHI.

JlaHHBIN TepeuyeHb MOXET OBbITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT
KOHTHHT€HTa 00y4aroluXCsl.

4. OneHOYHbIE CpeacTBa AJs TEKYIIETI0 KOHTPOJISI YCIIEBAEMOCTH U
HpOMe)ICYTO‘IHOﬁ aTrecranuu.
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Kaxnomy cTtyneHty paercs 3aiaHue peain3oBaTh OJIHY U3 3a7a4 J1a00paTOPHBIX
3ansaTuil. [lo uroram stoit paboOThl MPOBOAUTCS cobeceoBaHUE, e 00CYXKIarTCs
JOCTUTHYTHIC YCIIEXH U OCOOEHHOCTH peann3aii. Bo BpemMs 1abopaTOpHBIX 3aHITHIA
paccMaTpHUBaIOTCS pEUICHUs, KOTOpPbIE pa30UparoTCs B IpyINe KOJJIEKTUBHO.
OreHrBaeTCs ydacTHe CTyJEeHTa B 9TOU padore.

IIpumep 3a1a4 TeKylIero KOHTPOJIs

IlepeyeHb KOMIIeTEHINI, TIPOBEPsSiEMbIX OLIEHOYHBIM CPEACTBOM:

[1IK-1 cnocoOHOCTh BBHIMOIHATH MAaTEMAaTUYECKOE MOJCIUPOBAHHE OOBEKTOB H
MIPOLIECCOB MO TUIIOBBIM METOAMKAM, B TOM YHCJIE C UCIOIb30BAHUEM CTAHIAPTHBIX
[IAKETOB ITPUKJIAJHBIX IIPOrPAMM

[1K-6 - TOTOBHOCTH BBHIMIOJHATH pacueT W MPOEKTUPOBAHUE JETAlCH, Y3JIOB U
YCTPOMCTB PaJMOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM C
UCII0JIb30BAaHUEM CPEJICTB aBTOMATHU3ALUU IIPOECKTUPOBAHUS

OIIK-7 - cmnocoOHOCTh YYUTBHIBAaTh COBPEMEHHbBIE TEHACHIMU Pa3BUTHUSA
AJIEKTPOHUKH, U3MEPUTEIBHON U BBIYUCIUTEIBHON TEXHUKH, HTHPOPMALITMOHHBIX
TEXHOJIOTUN B CBOEU MPOPECCUOHAIBHON AESTENBHOCTU

®opMBbI IPOMEKYTOYHOI'0 M HTOTOBOI'0 KOHTPOJIA

JUIs TpOMEXKYTOYHOIO KOHTPOJISI MCIOJIB3YETCS cOOEceOBaHME IO UTOram
BBITNOJIHEHMSI TAOOPATOPHBIX 3a/1a4.

[IpumepHBI NEpedeHb BOIPOCOB
1. TlonsTHE ONEpaMOHHBIX CUCTEM PEATILHOTO BPEMEHHU
Opomonus 1110 maTemaTn4ecKoro MOIEIMPOBaHUS M OCHOBHBIE UJIEH
[I1O Matlab\Simulink. OCHOBHBIC TIPUHITUTIBI.
[TITO ROS\Gazebo. OcHOBHBIE PUHIIMIIBI.
[IpocTpaHCTBEHHBIE MATEMATHUYECKUE MOJETU
Kunernueckas Mozieinb
JlnHamMuyeckas MOJIeNb
[TpuHIUTIBEI TeHEpaIN TPACKTOPUN POOOTOTEXHUYECKOTO KOMIUIEKCA
MUKPOKOHTPOJIJIEPHI KaK YaCTh CUCTEMBI PEAJIBHOTO BPEMEHHU
. Kananel cBs31, 0O6ecrieynBaroime yCiIoBHOE peaibHO BpeMsi
. CucreMsl peaabHOTO BpEMEHU
. AByx3BeHHas ¥ Tpex3BeHHas apXUTekTypsl [10
. Tumel nporpaMMHBIX 00paOOTYMKOB CEHCOPHBIX YCTPOUCTB
. Buzpl yripaBiieHusi IpUBOAHBIMU CUCTEMAMU

©oo~NoORA WD

el e ol e =
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15. Buner poboToTexHMUYECKHX TIaTGOpM MO0 THIY KHHEMATHYECKOU
Mojenu. TaHKoBas, MPUHIIMI AKKEpMaHa, CJI0KHBIE MOJICIIH YIIPABICHUS
KOJIECHOM TEXHUKOM.

16. CoBpeMeHHbBIE METO/IbI KOJUICKTHUBHOM pa3pabOoTKH.

17. Cranpaptsl npeacrasnenus moaeneil. URDF, SDF.

18. Metonasl kouBepTanuu moaenei uz CAIIP.

19. HIL cumynsmus B cpene ROS/Gazebo

3) IlepeyeHb OCHOBHOM U JONOJHHUTEILHON Y4eOHOM JIMTEpPaTypHI,

HEO0O0XO0AMMOM J1JI1 0CBOCHHUS THCHHUIINHEI

5.1 Ocnoenasa numepamypa:

Adonun B. JI., Makymkun B. A. WnatemnekryaibHbie poOOOTOTEXHUYECKHE
cucteMmsbl. Kypc nekuuii: yauednoe nocooue. M.: UHTYUT.PY, 2017.

Tomac bpoitnns. BerpauBaembie poboToTexHuueckue cuctembl. M., MxeBck,
2012.

NBanoB A. A. OcHoBBI poOOTOTEXHUKH: yueOHOe mocodue. M.: UHOPA-M,
2019.

Opesuu E. W. OcHoBel pobOoToTexHUKH: YyueOHOe mocodue. CIIO.:
BXBIlIerepoypr, 2018.

®anrtonu U., Jlozano P. HenuneliHoe ynpaBieHns MEXaHUYECKMMHU CUCTEMaMU
¢ Ae(UIIMTOM YIIPaBJISIIOIUX BO3aecTBU. M., MxeBck, 2012.

Xomuenko B. I'. PobGororexnuyeckue cucTeMbl: ydeOHOe mocobme. OMCK:
OMI'TY, 2016. URL: https://synergy-
network.ru/wpcontent/uploads/2018/01/rtsomsk.pdf

Jlxo3ed JI. M3yuenue pobGoTorexHMKu c momoiibio Python. Mocksa: JIMK
ITpecc, 2019.

5.2 J/lononnumenvuan aumepamypa:

1.

CadonoB, B.O. OCHOBBI COBPEMEHHBIX OINEPALMOHHBIX CHUCTEM : y4dyeOHOE
nocobue. Mocksa : UntepHeT-YHuBepcuter MupopMannoHHbIX TeXHOIOTUA,
2011. URL: http://biblioclub.ru/index.php?page=book&id=233210

Kucenes M.M., Kucenes M.M. Po6oroTexHnuka B npumMepax u 3amadax: Kypc
MporpaMMUpPOBaHUs MeXaHU3MOB U po6oToB. Mocksa: COJIOH-IIpecc, 2017.
Adonun B. JI., Makymkun B. A. WnHTemnekryaibHble poOOOTOTEXHUYECKHE
cuctembl. Kypc nekuuii: yaednoe nocooue. M.: UHTYUT.PY, 2017.
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4. IOpesnu E. U. OcHoBbl pobOoToTexHuku: yuebHoe mocobue. CIIO.:
BXBIletepOypr, 2018.

5.3 Ilepeuens pecypcoé unghopmayuonno-meaeKOMMyHUKAYUOHHOU cemu

«HUnmepnem», Heo0x00UMbIX 011 0C80CHUA OUCUUNTIUHBL (MOOY1)

1. PoGoroTexHnka M TexHHUYecKass kuOepHeTuka. HaydHo-TexHUYecKui
xypran. URL: http://www.rusrobotics.ru

2. Robotforum. [lopran, nocesinieHHbIN npombinuieHHBIM podoTam. URL:
http://robotforum.ru/

3. Dnextponnas Oubmmoreka «Jlampy». URL: https://e.lanbook.com/ 4.
Odunmaneueiii  caiit ROS (Robot operation system). URL
https://www.ros.org/

5. Odwunmaneheiii caiit OpenCV. URL: https://opencv.org/ 6.

Odunmansheiii caiit Google Colaboratory. URL:
https://colab.research.google.com/

5.4 Ilepuoouueckue uzoanusn:
1. PoOoToTexHMKA U MEXAaTPOHUKA
2. llpuknagnas nadopmaTka

3. IIporpaMMHbIE POITYKTHI U CUCTEMBI
4. COMPUTERWORLD POCCHUA
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