BBOAHOE 3AHATUE
3HAKOMCTBO C Hiwonder «Spiderbot»

OcobeHHOCTM NporpaMmmpoBaHmAa U cOopKkn B obpasoBaTenbHOM Habope

ﬁ AOMNMOAHUTEABHOE
OBPA3OBAHUE

Hay4Ho-n pousso ACTBEHHOEe O 6beAuHeHue




YTO 33 KOHCTPYKTOP?

Yro 3a KoHcTpyKtop? Hiwonder «MasterPi» —
Obpa3oBaTenbHbii Habop npeaHa3HayeH ANA  U3YYEHUA
BO3MOHOCTEN COBPEMEHHbIX POOOTOTEXHUYECKUX CUCTEM.
bonbwoe KoAMYecTBO AaTYMKOB MO3BONAET adanTUPOBaATb
poboTa K Ntobbim ycaoBUAM.

MaHuUNynaATop NO3BOAAET B3aMMOAENCTBOBATL C PAa3HbIMMU
obbveKktamu. YnpaBneHue CUCTEMOM  MNPOM3BOAMTCA C
NOMOLLblO MWKPOKOMMbIOTEPA RaspberryPi. A3bIK
nporpammmnpoBaHna —Python. Hanunume BO3MOXKHOCTU
YNPaBAEHUNA C MOMOLLbI CMAPTPOHA UAKU NNaHLLEeTa.

Cnuctema  TEXHMYECKOro 3peHuMss € BO3MOXHOCTbIO
NPUMEHEHNA  AaNfTOPUTMOB  MAWIMHHOIO  obydyeHua w
HACTPOMKM NAapaMeTPOB HenpoceTeun.




Llenwu

=  Lenb KOTOPYIO MOXHO  AOCTUYb: BHeApeHue «MasterPi» B
obpa3oBaTe/ibHbIN  MPOLECC B pPaMKax YPOKOB MHOOPMATUKKN, PU3UKMNY,
POOOTOTEXHUKKN, ANA M3YHYEHUE MHOTOKOMMOHEHTHbLIX CUCTEM U pPaHHEWN
npodopueHTaumn.



3a4a4u:

OBYYARKOLWE:

«  [lo3HaKoMUTb C paboTOM M NPUMEHEHNEM 3/IEKTPOHHbIX YCTPOWCTB;

«  ®opmmnpoBaTb HaBbIKM MO KOHCTPYMPOBaHUIO Ha 6ba3e obpa3oBaTeNbHOro Habopa;

«  ®opmmnpoBaTb HaBbIKK PaboTbl B 0OBEKTHO-OPMEHTMPOBAHHOM Cpeae NPOrpaMmMmNPOBaAHUA;

«  [Mo3HaKOMMUTb C TEKCTOBbIMM A3bIKaMM nporpammuposanms (Python, JavaScript, C, C++);

« [lo3HaKOMUTb CO chepamm NPUMEHEHUA MOBUIbHBIX POOOTOTEXHUYECKUX CUCTEM;

«  [10O3HAKOMWTb C OCHOBHbIMM MPUHUMNAMM YNPaBAEHUA MOBUNBHBIMKU POBOTOTEXHUYECKMMUM CUCTEMAMM;
*  M3yunTb pasnnyHble MexaHM3Mbl U UX HA3HAYEHUA, TAKUX KaK, pblvaru, ocu;

¢ U3yuntb dpusmyeckne ocHoBbl PaboTbl 4aTUMKOB

PA3BMBAIOLLIME:

* Pa3BuTb MHTEpeC K TeEXHUYECKOMY TBOPYECTBY;

* Pa3BuTb HaBblKM COCTABNEHMNA aATOPUTMOB

« Pa3BuBaTb TBOpPYECKNE CMOCOOHOCTM U IOrMYEeCcKoe MblilneHne obyyarowmxces;

* Pa3BuTb ymeHue BbICTPanBaTb rMNoTesy U CONOCTaBAATb C NOJIyYEHHbIM Pe3yNbTaTOM;

«  Pa3BuTb y yyauwmxca 4k-komnetTeHUumn (KpeaTuBHOCTb, KPUTUUYECKOE MblLUEHME, KOMMYHUKALMA U Koonepauums)
BOCIMUTATE/IbHBbIE:

« BocnuTaTb y yyalumxca ctpemaeHme K NoNy4eHMI0 KauyeCTBEHHOIo 3aKOHYEHHOro pe3y/bTaTa;

«  [puBUTbL KyNbTYpy OpraHn3aumm paboyero mecra.



LleneBaa aygutopuA

14-16 3HAKOMCTBO CO CJ/IO}KHOW KWUHEMATMKOW, OCHOBbl TPUTFOHOMETPUMN,
yrnybneHHoe WU3y4yeHWe TEeKCTOBbIX A3bIKOB MNPOrpamMMMUPOBAHUA, U3YYEHUe
dn3nyeckmx OcHoB paboTbl AaTuyMKoB (PacueT TpaeKTopum ABUKEHUS, MACCUBDI

OAHHbIX)

16+ N3yuymntb anroputmbl noncka nytu: A*, Dijkstra, RRT, PRM, Pa3Butmne HaBblkoB
NNAaHMPOBAHUA ABUXKEHUA: IOKA/IbHOE U MobanbHOE NIaHMPOBaHMeE, NAaHUPOBAHUE
TpaeKTopmn. Pacno3HaBaHUA rpaduvecknx MapKepoB, pacno3HaBaHWE MaACCUBOB
JIMHUN U SNEMEHTOB AOPOXKHbIX 3HAKOB U PA3METKMU.



CocTaB Habopa

Manunynatop B cbope (1 wT.)
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Kopnyc (1 wr.)

BepxHAA KpbiwkKa (1 wT.)
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MnaTa pacwmpenunsa ana RaspberryPi

BaTtapelHbin oTcek (1 wT.)

Benaa KonecHaa mydTa (4 wr.)

KapTta namsatm SD card 16 I'b (1 wrT.)
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LiBeTHble Kybuku (3 wr.)

e




CocTaB Habopa

[aTunK ceeTa
1 wr.

[aTtyumK uBeta

1 wrT.

[aTtumK KacaHuAa

1 wr.

1 wrT.
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CocTaB Habopa

Motopsl TT (4 wr.) OtBepTKa (1 wT.) 3apsgHoe yctponctso (1 wrT.)

Pagnatopbl oxnaxaeHusa (3 wr.) MeTun3bl 1 ctorku (1 wr.) BeHTnnAaTtop oxnaxaeHma (1 wr.)

m “ 1 \‘ _7 .

14 KOHTAKTHbIN Kabenb (1 wrT.)




[lnaTa ynpaBaeHuUA

Raspberry Pi 4B — HoBeWLwWM NPOAYKT B IHeKe Raspberry Pi,
OCHALLleHHbI O6HOBJIEHHbIM 64-pa3psaAHbIM YeTblpexXbadepPHbIM |
npoueccopom ¢ yactoton 1,5 My, BCTPOEHHbIM MeTaN/INnyYeCckKnm g svwe

o o =] ¥061 W eumoi :
pagmatopom, noptamm USB 3, gByxariana3zoHHOM 6eCnpoBOHOW { mamcacoru i

nokanbHoW cetbto 2,4 Ty n 5Ty, 6onee bbiCcTpbIn Gigabit
Ethernet 1 BO3MOXHOCTb POE Uepes oTgenbHbIN POE HAT.
NMPUMEYAHWE. 3Ta Bepcna noctaBnaetca c 4 I'b O3Y.

C 3TM 06HOBNEHMEM Bbl MO-MpexXHeMy MOXeTe 1CMNOoJib30BaTb
BCe CBOM NtobuMble nporpaMmmel Raspbian nnum PIXEL.
[AByxanana3oHHas 6ecnpoBoAHas I0KalibHas CeTb nMeeT
cepTndUKaT MOLY/IbHOIO COOTBETCTBUSA. DTO NO3BOSISET
npeBpaLlaTb NaaTy B KOHeYUHble MPOAYKTbl CO 3HaUNTE/IbHO
MeHbLUVMMW 3aTpaTaMy Ha TeCTpoBaHVe Ha COOTBETCTBME
TpeboBaHNAM 6eCnNPOBOAHOMN IOKANIbHOW CeTU, COKPaLLLAas Kak
CTOMMOCTb, Tak 1 BpeM4 BbIX0Ja Ha PbIHOK.

ObpatnTe BHMMaHWe, 4To Pi 4 npeacTtaBnseT cobow
CyLLLleCTBEHHY0 MOLEPHM3aLMIO, @ KOpryca 1 610KV NUTaHUS
Raspberry Pi 1/2/3 He nogonayT, ecnny Bac HeT aganTepa.




[lnaTa pacwmnpeHua

[lhaTa pacwmpeHna coBmecTtumasa C
Raspberry Pi 4B , no3sonser
NPMCoeguHNUTb MHOXXeCTBO AaTYMKOB
n motopos. Bce ceHcopbl Hiwonder
MMeIT 4-KOHTaKTHbIM NOPT, NAnaTa
pacwmpeHmMAa npegHasHavyeHa AnA
YNpoLleHnA npouecca nogkaoyeHuaA
AATYMKOB K nnate Raspberry Pi 4B,
YCTAaHaB/IMBAACb HA Hee CBepxXy.
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Hiwonder
MobunbHoe NnpunoxKeHme

WasnderPs

% MasterPi &-uHandPi







MobunbHoe npuaoxKeHme

Connect your phone/iPad to Device hotspot:

"HW-xxxxxxxx", and return to app.




MobunnbHoe NpunoXeHme

MasterPi:S7029A87




MobunbHoe npuaoxKeHme

Robot Control Color Recognition Color Sorting




HenocpeacTBeHHOe yrnpaB/ieHne MOTopamMm
.

= [[porpammmpoBaHME MNPOUCXOAUT MyTEM
nobaBieHNA KOHTPO/IbHbIX TOYEK UK YINOB
CepBonNpuBOAOB apyr  3a APYrom.
Bo3moOXHO BoOcCnpou3BeaeHne oOTaebHOMU
CTPOYKM M3  BCEM  nNporpammbl W
nobaBneHne 6OECKOHEYHOro MOBTOPEHMA.
Ha aTom 3Tane y4YeHWKM CMOryT HacTPOUTb
paboty pobota 6e3 o0cobbix HABLIKOB WU
YMEHNN B MPOrpaMMMpPOBAHUU, U3YYUTL
OCHOBHbIE NPUHLMNbI ynpasaeHus
MHOFOKOMMOHEHTHbIMM  CUCTEMAMU U
Cpa3y yBUAETb pe3yabTaT CBOeM paboTol.

Running time 1000 =
Add action

Total time

ReadDeviation

SaveDeviation

Reset servo

Delete action Update action = Move up

Deleteall  Insertaction Move down

Open actionfile Action aroup |1 ~| |Refresh
Loop
Erase Erase all

Save action file

Run
Integrate files

Run action group Stop

Exit




TekcToBOE NporpaMmmmpoBaHue

import sys
sys.path.append ("'
import cv2
import time
import signal
import Camera
import numpy as np
import pandas as pd
| ] B import HiwonderSDK.Sonar as Sonar
rlj-laTe yl-I pa BneH Mﬂ y).Ke eCTb import HiwonderSDK.Board as Board
from ArmIK.Transform import *

npeaycTaHOB/IEHHbIE NMPOrPaMMbl, @ TaK Ke T ey g

pa3paboTtaHbl 6BUOAMOTEKM ANA ynpaBaeHUA
poboTOM Ha A3bike «Python».

= Pob6oT ynpasnaeTcs OAHOMNNATHbLIM = '
KOMMbIOTEPOM, Bbl MOMKETE CAaMOCTOATE/IbHO e
pa3spabatbiBaTb MPOrpammbl  HA  PasHbIX | ="

A3blKax nporpammupoBaHmna Hanpumep: C,
C++, JavaScript v ap.




NMPEUMYLLECTBA:

Ob6beKTHO-OPMEHTUPOBAHHbIN NOAXOA, B MPOrpaMmMnUPOBaAHUN;
KayecTBeHHOE UcnosHeHue aetanen ansa cbopku;

BO3MOXHOCTb NPOrpamMmmpoBaTb C KOMMNblOTEPA, HOYTOYKA, TenedpoHa
BO3MOXHOCTb yr/1yb/1€HHO M3y4yaTb MalLMHHOE 3peHNE N MalLlUHHOe
obyuyeHue,

= Konéca BceHanpaBAEHHOro ABUKEeHUSA NO3BONAIOT obecnevynTb
NPOXOANMOCTb MO HEPOBHbLIM NOBEPXHOCTAM U BO3MOXKHOCTb
MaHEeBPUPOBAHUA.

=  MaHuUNynaTop NO3BONAET B3aMMOAENCTBOBATb C Pa3HbIMU 0O bEKTaAMM
=  Bo3moXKHO nporpammmpoBaHune Ha Python, HTML 5, JavaScript, JQuery,
Java, C, C ++, Perl n Erlang.



