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Pasnen 1. «XapakrepucTuka nporpaMmmbi»

1.1. Ieab peanu3auuu NnporpaMmabl

OcBoenue cirymaTessiMi COBPEMEHHBIX [MEeAarorn4ecKuX METOI0B, HHCTPYMEHTOB,
NpUEMOB U TEXHOJIOIMH, HEOOXOOUMBIX I pealu3alru 00pa3oBaTeIbHBIX IPOrPaMM
AOTIOJTHUTEILHOrO 00pa3oBaHMs AeTeil CBA3aHHBIX ¢ (HOpMHpOBaHHEM 3HAHUN B cdepe
NPUMEHEHUS POOOTOTEXHUKHU U MPOMBIIUIEHHON pOOOTOTEXHHUKH.

1.2. 3agauu nporpamMmbl

Cnyuiarens:

. CrocoOeH y4acTBOBaTh B pa3pabOTKe OCHOBHBIX W JIOMOJHHUTEIbHBIX
00pa3oBaTeNbHBIX IPOrpaMM [0 POOOTOTEXHHUKE, pa3padaTelBaTh OTHEJbHbIE UX
KOMITOHEHTHI (B TOM 4YHCJIE C HCIOJIb30BaHUEM HH(GOPMAIMOHHO-KOMMYHUKAHMOHHBIX
TEXHOJIOTHI);

® CII0COOEH OpraHM30BBIBATH COBMECTHYIO W HHIHBUAYaJIbHYIO YYeOHYIO
U BOCIMTATENIbHYIO JESTEIbHOCTh OOYYalOIIMXCSI, B TOM 4YHCIE C OCOOBIMU
00pa3oBaTeNbHBIMU TOTPEOHOCTSIMH, B COOTBETCTBHU C TpeGOBaHHAMU (enepatbHbIX
roCy1apCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB;

& crioco0eH MCIIOJIB30BaTh  [ICHUXOJIOTO-IEJarOTHYeCKUe  TEXHOJOIUU
B NPO(ECCHOHANIBHON [eATeTbHOCTH, HEOOXOJUMbIE /IS MHIMBHIYaIU3aLUN OOyUYeHHs,
Pa3BUTHSL, BOCITUTAHHUS;

. croco0eH B3aUMO/IeICTBOBATh C YHYACTHUKaMU 00pa30BaTelbHBIX OTHOLIEHUMN
B PaMKax peaju3aliy 00pa30BaTeIbHBIX TPOTrPAMM.

1.3. Ilnanupyemble pe3yabTaThl 00y4eHHSs

3HarTh:

e OCHOBHBIE TEXHOJOIMM M TEHAEHLHH B POOOTOTEXHHKE M B IPOMBIIIJIEHHOM
pOOOTOTEXHHKE;

e CO3JaHHE W IMpOrpaMMuUpoBaHue poboToB Ha Arduino B cBsi3ke ¢ RaspberryPi.

Ymerb:

e OCYLIECTBIATh YIPABICHUE IIPOMBILUIEHHBIM MaHUITYJSIHHOHHBIM pPOOOTOM C
yJIbTa, @ TAKXKE C IOMOLIBIO IPOrPAaMMHUPOBAHUS HA KOMIIBIOTEPE;

e peanu3oBbiBaTh CT3 B poOOTOTEXHUYECKUX YCTPOUCTBAX, B T.4. B MPOMBIIIEHHBIX
MaHHUITYJISTOPaX;

e BbicTpanBaTh CT3 c Ucnonp30BaHUEM Aruco-MeToK;

e BBLICTPaMBATh yIIPABJIEHHE POOOTOM C MOMOIIBIO KOHEYHBIX aBTOMATOB.

1.4. Kareropus cirymareJieii:



MunuManeHelli ypoBeHb 00pa3oBaHHs — OOydeHHE [0 MPOrpaMMaM CpeEIHEro
NMpo(ECCHOHAIBHOTO U BBICIIEr0 O0pa3oBaHHs B TeYEHHE [EPUOAA MPOXOXKICHHMS
o0ydJeHust; BbICIiee 00pa3oBaHue.

OO6macte  MpOoQecCHOHANBHOW  AEATeNBHOCTH:  IeIarord  o0pa3oBaTelbHbBIX
YUPEKIEHUN 110 HANpPaBJIEHUAM, CBS3aHHBIM C pa3pabdOTKOM U MpOrpaMMHPOBAHUEM
poOOTOB.

MunuManeHBIA ypOBEHb BXOAHBIX KOMIIETEHIHIA: TpeOyeTcsi 3HaTh OCHOBBI pabOThI
C DJIEKTPOHUKON B cBs3ke ¢ Arduino, a Takxe 0a30BYIO CTPYKTYpPY, OCHOBHBIE BHIbI
U OTPAaCyId IPUMEHEHHs] POOOTOTEXHUUYECKHUX YCTPOUCTB (laHHast HH(DOPMAIUS H3ydalach
B paMKaxX JUCTAHIIMOHHOTO Kypca).

1.5. IIporpamma peajmn3yercsi O4HO.
1.6. Cpok ocBoeHwusi: 5 1Heil.

1.7. TpynoemkocTs nporpammbr: 40 ax. 4acos.

(%)



Pa3nen 2. Coaep:kanue nporpamMmsl

2.1. Y4eOHubIi njaH

Buabl yueOHbIX 3aHATHIT/ padoT

Bcero ®opma
Ne |HammeHnoBaHnue Tem P Ipakr. CaMocCT. PR KOHT‘;‘;HH
3aHATusn Pa6ora
C6op.1<a U IPOrpaMMHPOBaHUE 0.5 7.5 0 3 becena
Arduino-po0oToB
Co3nanue npoasuHyThix PTC 0 8 0 8 HaGmronenue
Hcnosip30BaHUE MPOMBILIUIEHHBIX Habmronenue
0 8 0 8
PTC Ha nmpou3BOACTBE
Yupasienue y4eOHbBIMH U HaOmronenue
MPOMBIIIUIEHHBIMH 0,5 6,5 0 7
MaHUIYJISTOPaMH
CT3 u Heiipoceru 0,5 6,5 0 7 Hab6mronenne
WTtorosasi aTTecTanus - - 2 2
HUTOI'O no BceMm TemMam 1,5 36,5 2 40




2.2. YueOHasi nporpamma

Tema

Buabl yueOHbIX
3aHATHIH/padoT

Coaep:xanue

Moays 1 «Coopka n nporpammupoBanue Arduino-po6oToB»

Tema 1. «OcHOBBI
CO3JaHUs
KOHCTPYKIIUH
poboTOBY

Cemunap, 0,5 yaca

Otarnbl co3aHus poOOTOB.

PaGota B rpymnmax,
2,5 gaca

[IpoekTupoBaHuE KOHCTPYKIUU — OCHOBBI padOTHI C
nporpaMmamu 3D-MozenupoBanust (A1 CO3MaHUS
KOHCTPYKUIMHU Ha 3D-npuHTEpE) U BEKTOPHBIMU
penaKkTopaMu (JUIsl pe3KH Ha JIa3epHOM rpasepe).

Tema 2. « OcHOBEI
DIEKTPOHUKHU U
IPOEKTHPOBAHHS
MeYATHBIX [1JIATY

Pabora B rpymnmax,
2 yaca

N3y4enue ocHOB Arduino-35IeKTpOHUKH: OCHOBHBIE
3JIEMEHTBI, [IPaBUJIa U MIPUHIIKIIBI [TOIKITIOUEHHS
NaTYUKOB. M3ydyeHue nporpaMMbl IPOEKTHPOBAHHS
IeYaTHbIX IUIAT.

Tema 3.
«IIporpammupoBanu
€ poOOTOB Ha
Arduinoy

Pabota B rpynmax,
3 qaca

Nzydenue u ucnoapzoBanue ArduinolDE. PaboTa ¢
JaTYUKaMU U CUJIOBOM 3JIEKTPOHUKOM.
[IporpammupoBanue npocToro pooora.

ATTecTanMs Mo
HTOraMm 0JI0KAa

becena

OO0cy>xJIeHne dTaroB Co3jaHusl POOOTOB H
POOOTOTEXHUUYECKUX KEHCOB Pa3IMYHBIX YPOBHEH.

MogayJsb 2 «Co3nanue npoaBunytbix PTCy

Tema 1. «Co3znanue
CHCTEM YTIpaBJICHUS

C HCIOJIb30BAHUEM
ROS»

PaGota B rpymnmax,
4 qgaca

OObcyxaeHue ypoBHei cucteM yrpasienus. Pabora ¢
Ubuntu u ROS. Peanmu3zanus cTpaterndeckoro ypoBHs
CHCTEMBI YIIPABJICHHUSI, CBSI3b €0 C UCIOJHUTEIbHBIM
YPOBHEM.

Tema 2. Pabota B rpynnax, |M3yueHne oCHOB TE€OpPUH KOHEUHBIX aBTOMATOB U
«YnpaeJieHre 2 yaca peanu3arus ee Ha npakTuke Ha Arduino-podore.
poboToM ¢

[IOMOIIIBIO

KOHEYHBIX

aBTOMATOBY

Tewma 3. Pabota B rpynnax, |[M3yueHue 0CHOB MPaKTHYECKOTO IPUMEHEHHUS CHCTEM
«HMcnonp3oBanue 2 yaca TEXHUYECKOIO 3pEHUS  OCYILIECTBIICHUS] HABUTALIUHU C

CT3 B PTC: Aruco-
METKH,
TrackingCamy

MOMOIIEI0 HUX. Pacmo3HaBanue Aruco-MeTOoK.

ATTecTanusa mo
HTOraM 0JI0KA

Habmronenue

Ha6monenue 3a XoqoM co3aanust aBBTOHOMHO-
yIpaBisieMoro pobora.

Moayasb 3 «Mcnoab3oBanue npombinieHHbIX PTC Ha npousBoacTee»

Tema 1.
«OcobeHHOCTH
ucrojn3oBanus PTC
B

MIPOMBIIICHHOCTH

Pabota B rpymnmax,
2 Jaca

O6cyxaenue ocobeHHocTei ucnonb3opanus PTC B
IIPOMBIIIJICHHOCTH.

Tema 2.
«TewneHuuu
pa3BUTHS

Pa6ora B rpymnmnax,
2 qaca

OO6cyxaeHne TeHACHIIUN U MIEPCTICKTUB Pa3BUTHS
IPOMBIIIJIEHHBIX POOOTOB.




MIPOMBIIIIJICHHBIX
poOOTORY

Tema 3. «Dxckypcust
Ha [IPOMBIIIIEHHOE
IPEIITPUSTHEY

Pabota B rpynmnax,
4 yaca

DKCKypCHsI Ha IIPOMBIIIJICHHOE TIPeANpHUsTHE, 0030p
TEXHOJIOTHYECKHX MTPOIIECCOB, OCHAIICHUS U JIMHCHKH
ucnosb3dyeMbix PTC.

ATTeECcTAalHA O
HTOram 0JI0Ka

HaOmronenue

Ha6J'IIOII€HI/IC 3a XOOO0M IMPOXOKACHUSA DKCKYPCHUH.

Moayasb 4 «Yupasjenue y4eOHbIMH M MPOMbIILIEHHBIMH MAHHITYJIATOPAMHI

[ToBTOpEHUE TEOPHH MAHUITYJIAIIUOHHBIX POOOTOB U

Tema 1. Cemumnap, 0,5 yaca b 3K 12)3K UAES p
«Peanuzanus [13K u PEIICEL - :
O3K ma yuebHOM  |pagora B rpymmax, I 3K 1 O3K
MaHHUITYJSITOPE» 15 waca porpaMMHasi peau3alis pereHus U .

- §
Tema 2. «CAY Pabora B rpynmnax, |O0CyX/IeHHEe TEMAaTHKU CUCTEM aBTOMATHYECKOTO
AJIEKTPOIPUBOJIOB» |2 Jaca yupasieHus. Peamuzanus [T1]/[-peryisitopa.
Tewma 3.
«YmpaBiieHHe Pabota B rpynmax, |O0yueHue padboTe ¢ MPOMBIIUICHHONH pOOOTOTEXHHUECKOM
IPOMBIIUICHHBIMU |3 Yaca siYeiikoi. YrpaBieHue ¢ myjibTa U IPOrpaMMHUpPOBaHUE.
PTK»

ATTecTanug mo
HTOram 0JI0Ka

HaOnronenue

HaGmoenue 3a xoqoM paboT ¢ MaHUIYJITIIUOHHBIMHU
poboTamu.

Moayas 5 «CT3 u HelipoceTu»

Tema 1. «OcHOBBI
CT3»

Cemunap, 0,5 yaca

Obcyxaenre 6a30BBIX MPUHITUIIOB (PYHKIIMOHUPOBAHUS
CT3, ux pa3sHOBHJIHOCTEH U MPUMEHEHHSI.

Pa6ora B rpymnmnax,
1,5 gaca

[Tpaktryeckoe BBenenue B CT3 ¢ ucnonb3oBanueM Python
u OpenCV.

Tema 2. Pabota B rpynnax, |M3yuyenue 6a3oBbix ¢pynknuit OpenCV, pabota ¢ ,
«Pacrio3naBanue 3 gaca U300 paKeHHUsIMU: TTpeoOpa3oBaHue, BbIICJICHHE KOHTYPOB
[[BETOB, U 0COOBIX TOYEK. »

JNETEeKTUPOBaHUE

IPEIMETOBY

Tewma 3. Pabora B rpynmnax, |Beenenue B HelipoceTn. 3ydeHue CTpyKTyphl U

«Pacro3naBanue u
KJIaccuuKanys ¢
UCITOJIb30BaHUEM
HENUpOCETEN

2 Jaca

MPUHIUIOB QYHKITHOHUPOBaHUS HelipoceTeit. O0ydeHue
HeifpoceTH U ee unterpuposanue B PTC.

ATTecTalud 1Mo
HTOram 0JI0Ka

HabGmronenue

Habmonenue 3a uzyyenus PTC.




Pazgesn 3. @opmbl aTTeCTALMU H OLIEHOYHbIE MATEPHAJIbI

3.1. XapakTepHuCcTHKA OLEHOYHBbIX CPEACTB

B xadgectBe KOHTPOJIA BBICTYIIAIOT ITPOMEXKYTOYHBIC aTTECTALIUH.

3.2. IIpome:KyTOUYHBI KOHTPOJIb

OCYHIGCTBJ'ISIGTCH HAa OCHOBAHMU BBIIMOJIHEHHbBIX 3aJaHUK:

Ne Moayab @opma Ouenxa Conep:xanue
KOHTPOJISI
1. becena, 3auet/He3aver Heobxoaumo cobpars u
Cbopka u IIPaKTUYECKOE 3alporpaMMUpPOBaTh MOOUIIBHOTO
IIPOrPaMMHUPOBAHUE  |3a7aHue po6ota Ha Arduino.
Arduino-po60ToB VYcnosue 3auéra: poOOT MOJIHOCTHIO
coOpaH U 3arporpaMMHpPOBaH.
2 Hab6monenue, 3ager/He3avyer WuTerpupoBana BepxHEey pOBHEBAs
MPaKTHYECKOE cucrema ympasieHus. Po6ot
e 3aaHue (byHKHI/IOHI/IpyeuT Garomapst
R o JIByXypOBHEBOM CUCTEME YIIpaBIICHUS,
KOHEYHBIM aBTOMaTaM, MOXKET
OCYIIECTBIISTh YTCHHE Aruca-MeTOK U
HABUTALMIO Oaroaps UM.
3. |HUcnonbk3oBanue HaOmronenue 3ayer/nezauer  |[IpoxoxjaeHUE SKCKYpPCHHU, H3yUEHNUE
[IPOMBIIIIJICHHBIX Ipe0CTaBIsIEMOr0 MaTepHaa.
PTC na
IIPOU3BOJICTBE
4. Habmonenwue, 3aueT/He3aver Heobxoaumo 3anmporpaMMupoBaTh
MPaKTHYECKOE y4eOHOro MaHUMYJIIIIUOHHOTO poboTa
VYupasneHue 3aaHue Ha pemenue [13K u O3K.
y4eOHBIMU U Takxe HeoOX0AMMO
[IPOMBIIIUICHHBIMU 3arporpaMMUpoOBaTh y4eOHOIO
MaHHILYJIITOpaMH IIPOMBIIIJICHHOI'O MaHHUITY IAITUOHHOTO
poboTa ¢ myybTa, a TaKXKe ¢
KOMIIBIOTEPA.
5. |CT3 u =eitpoceTu Habmonenwue, 3auer/He3aver Heo0xomumo mporpaMMHO peaii30Barh
IIPAKTUYECKOE paznuynbie GyHkiuu CT3 u
3alaHue UHTETPUPOBATH UX CUCTEMY

yIpaBiIeHHs] pOOOTOM.

3.2. UtoroBas arrecranus




[IpoBonutcs npu HaJIMYMH IPOMEXKYTOUHBIX aTTecTalui
0 MOAymsiM 1-5.



Pasnen 4. Opranu3auHoHHO-Nearoruyeckue yciaopusi peasusauuu [iporpammel

4.1. UuTepHeT-pecypcenl:

1. Kanan po6oTOB KOMITaHUH «BostonDynamicsy:
https://www.youtube.com/channel/UC7vVhKEfw4nOGp8TyDk7RcQ

2. 0O630p pobotoB Kommnanuu «BostonDynamics»: https://youtu.be/t3hPckJCx9s

3. Kanan «PRO poOOTOBY:
https://www.youtube.com/channel/UCR90e63q8eP9 _D2N3yhQVO0g

4. Kanman  mnpo  uHTepecHble  camopenbHble  mpoekThl  AlexGyver:
https://www.youtube.com/channel/UCgtAOYEQdAyjvm9ATCi_Aig

s http://edurobots.ru/ - caiir, rae myOsiukyercs UH(OPMAIMS O KOHKYypcax U
4eMITMOHATaX [0 pOOOTOTEXHUKE

6. https://robogeek.ru/ - caiit ¢ HOBocTSIMU 0 poOOTax U POOOTOTEXHHUKE

7. https://edu.robogeek.ru/ - caiir ¢ HoBocTAMH 00 00pa3oBaTeNbLHON
poOOTOTEeXHUKE

8. Buneosanucu o6 uctopun podoToTexHukH: https://youtu.be/yACL9EJuxBKk ,
https://youtu.be/TLxW7U3IIXs

4.2. MaTepHa/IbHO-TeXHHYECKHE YCIOBHS PeaiM3alHH MPOrpaMMbl

ITO: ArduinolDE, CAIIP (sro6sle, B mpuopurere Autodesk Inventor u Fusion 360,
Inkscape, Ultimaker Cura), PyCharm, OC Ubuntu 16.04 (MOXHO IOJ BHPTyalbHOM
mamnHo# Oracle VM VirtualBox)+ROS, RoboDK.

Ob6opynoBanue: HAOOPBI KOHCTPYKTOPOB MOOUIIBHBIX poO0TOB Ha Arduino, HabopsbI
CTEM  Jlaboparopuss (umu CTEM-Akagemusi), BeG-kaMepbl, I[POMBIILJIEHHAs
oOpasoBaresbHas sdeiika Ha 6aze pobora KUKA, duumuaptsl, HaGOpbl UHCTPYMEHTOB,
HaOOpBI 3JIEKTPOHUKH, COBMECTHMBIE ¢ Arduino.

Kpaiine xenaTesneH JUYHBIN HOYTOYK!

IlepcoHanpHBIA KOMIIBIOTEpP, HOYTOYK HJIM MOOHJIBHOE YCTPOHCTBO C BBIXOIOM B
HNuTepHer.



