O630p Habopa TexHuK

«Obpa3oBaTe/ibHbIM HabOp ANA U3y4EHMA MHOTOKOMMOHEHTHbIX POOOTOTEXHMYECKUX CUCTEM U

MaHUNYAAUMOHHbIX poboTtos "Pobollayk NH". MpoasuHyTbin KomnaeKkT Ha Raspberry Pi»

OcobeHHOCTM NporpaMmmpoBaHmAa U cOopKkn B obpasoBaTenbHOM Habope

ﬁ AOMNMOAHUTEABHOE
OBPA3OBAHWUE

HOY‘IHO—HPOM3BOACTBGHH09 obbreaAnHeHUne



ﬁ') AOMNOAHUTEABHOE
OBPA3OBAHUE

YTO 33 KOHCTPYKTOP?

=YTO 3a KOHCTPYKTOP? KOHCTPYKTOPp A/1A9 WU3Yy4YeHuA
MHOTFOKOMMOHEHTHbIX  PODOOTOTEXHUYECKUX  CUCTEM.
[MpeaHa3HayeH ana yrnybneHHoro N3ydyeHus
nporpammupoBaHua. [lporpammupoBaHne Ha A3bIKe
Python. Cuctema TexHMYecKoro 3peHusa ¢ BO3MOXKHOCTbIO
NMPMMEHEHMA aNrOPUTMOB MALWIMHHOTO O0byyeHua W
HACTPOMKMU napameTpoB HenpoceTewn. Cucrema
TEXHMYECKOro 3peHnAa obecneumBaeTr  PyHKUMOHAnN
PAacno3HaBaHMA Pa3/IMYHbIX FeOMETPUYECKUX OOBEKTOB
no Habopy Npu3HAKOB, pacno3HaBaHUA rpadUyecKnx
MApKepoOB, pPacno3HaBaHMA  MACCMBOB  /JIMHUN U
31EMEHTOB AOPOXKHbIX 3HAKOB U pa3meTKU. [ekcanoabl
MOTYT MCMONb30BATbCA B PA3/IMYHbIX OTPACAAX, BKAKOUYAA
MeAMUMHY, CcnacaTesibHble onepauun, UccienoBaHUSA
BHELWIHEro nMPOCTPAaHCTBA, a TaKXe BOEHHble W
NPOMbILUNEHHbIE LENN.




ﬁ AOMNOAHUTEABHOE
OBPA3OBAHUE

Llenwu

= Llenb KOTOpyro MOXHO AOCTUYb: BHeApeHMe B 0O6pa3oBaTe/ibHbIA NpoLecc B
PaMKax YPOKOB WHPOPMATUKU, OU3BUKKU, POOOTOTEXHWUKU, ANA U3YyYEeHuUe
MHOIOKOMMOHEHTHbIX CUCTEM U PaHHEN NPODOPUEHTALMUMN.



ﬁ AOMNOAHUTEABHOE
OBPA3OBAHUE

3a4a4u:

OBYYARKOLWE:

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

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

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

« [lo3HaKOMMUTb C OCHOBaMM U chepamm NPUMEHEHMA MALLMHHOIO 0by4YeHUAMN;

« [lo3HaKoOMUTb C NyHBOKMM 0by4YeHMEM HEMPOHHbIX CETEN AN1A BUAEO0AHAIN3a U Pacno3HaBaHUA 0O BHEKTOB.
« [lo3HaKOMUTb CO chepamm NPUMEHEHUA MHOTOKOMMOHEHTHbIX POOOTOTEXHUYECKMX CUCTEM;

*  [103HAaKOMWTb C OCHOBHbIMM NPUHLUNAMM YNPABAEHMUA MHOTOKOMMOHEHTHbIMW PODOOTOTEXHUYECKMMM CUCTEMAMMU;
*  U3yuntb dpusmyeckne ocHoBbl PaboTbl 4aTUMKOB.

PA3BMBAIOLLIME:

* Pa3BuTb MHTEpeC K TeEXHUYECKOMY TBOPYECTBY;

* Pa3BuTb HaBblKM COCTABNEHMNA aATOPUTMOB

« Pa3BuBaTb TBOpPYECKNE CMOCOOHOCTM U IOrMYEeCcKoe MblilneHne obyyarowmxces;

« Pa3BUTb HaBbIKM pabOTbl C MHOTOKOMMOHEHTHbLIMM CUCTEMAMMU

* Pa3BuTb ymeHue BbICTPanMBaTb rMNoTesy U CONOCTaBAATb C NOJIYyYEHHbIM Pe3yNbTaTOM;
BOCIMUTATE/IbHBbIE:

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

«  [puBUTbL KyNbTYpy OpraHn3aumm paboyero mecra.
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AOMNOAHUTEABHOE
OBPA3OBAHUE

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.
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OBPA3OBAHUE

XD

CoctaB Habopa

Pob6oT B cbope (1 wT.)

3apagHoe yCTPOMUCTBO AN8 IUTUEBDIX
6aTtapeit Ha 11.1 BonbT (1 wrT.)

KapT pnaep (1 wrT.)

MpoBoaa (2 wr.)

CD kapTa (1 wT.)

Samisk
Ultra

32ce MBW

@

KapTouku c Qr-kogamu (3 wr.)

(3] &) [=]

LiBeTHble wapukn (3 wr.)

OtBepTKa (1 wT.)
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AOMNOAHUTEABHOE
OBPA3OBAHUE

6

CocTaBHble YacTu

6-1i1 0CeBOI JATTUIK
[TnpoxodopmarHas [ TIOJTIOKeHMA
-] —_—
HD xamepa 120 :

JMCTITelt Harp AKeHIA

AppecHbNT CepEONIPHEQT,
EBICOKOr0 HamnpmKeHNA

[THM cepeonpHEOH HIA
MOBOPOTA TOMOBBI ——

VYBTpasEyKOEOI JaTHHK

paccroasma ¢ RGB noAcEeTKof Lipo asxamynarop 11.1B

MeTammriecsant KOpITyC
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[lnaTa ynpasneHunA

Raspberry Pi 4B — HoBeWLwWM NPOAYKT B IHeKe Raspberry Pi,
OCHALLleHHbI O6HOBJIEHHbIM 64-pa3psaAHbIM YeTblpexXbadepPHbIM

npoLeccopom ¢ Yactotoi 1,5 'L, BCTPOEHHbLIM MeTaNInyYecKm § e
pagmatopom, noptamm USB 3, gByxariana3zoHHOM 6eCnpoBOHOW (st

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.
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[lnaTa pacwmnpeHuna

Pa3npeM afpecCHBIX CEPBOIPHBOIOB

[lnata pacwmpeHna coBmecTUmas C c=ngli @
Raspberry Pi 4B , nossonser oel -
NPUCoegnHUTbL MHOXeCTBO AaTYMKOB ' | R == = ey
n motopos. Bce ceHcopbl Hiwonder

MMEeIOT 4-KOHTaKTHbIM MOPT, Naata il
s ‘
pacwMpeHna  npeAHasHauyeHa ANA e EHESEST

"E\)i:l’ﬂ) D29

YNpOLWEHMNA npoLecca NOAK/IHOYEHMUS
. | oot G
AaTtynkos K nnate Raspberry Pi 4B,

YCTaHaB/INBaAACb Ha HEE CBEPXY.
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AQpecHble CepBOMOTOpPbI

LX-224 HV Servo

KpyTamui MmoMeHT: 20 KT¥cM.
MartepHal Baja H ecTepHeH: ATHOMHHHH
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AOMNOAHUTEABHOE

OBPA3OBAHUE

YnpaBneHue

YnpaBaeHne ocyulecTBaAeTcss ¢ NOMOLLbIO KOMMbloTepa, HOYTOYKa, TenedoHa,
UAN NyNbTa AUCTAHUMOHHOINO ynpaBaeHuWA pydykon PS2 u 6e3 Kakoro ambo
yctponcTea. Mpu nomouwm tenedpoHa M nyabTa AUCTAHUMOHHOIO yrnpaBaeHUA
BO3MOHO YynpaBaATb pPoOGOTOM NpPM MOMOLLM 3apaHee YCTAHOBAEHHbIX
nporpamm. 3anporpammumpoBaTb Ha aBTOHOMHYHO paboTy MOXKHO npwu
NOAKNIOYEHUN Yepe3 YyAaneHHbin pabounit cton. CyllectByeT HECKOJbKO

NPUAOXKEHNM ANA  NPOrpPaMMUPOBAHUA: HENOCPeACTBEHHOE YNPaBAEHUE
MOTOPaMM, TEKCTOBOE NPOrpaMmMmnpPOBaHMeE.



AAAAAAAAAAAAAA
AAAAAAAAAAA

MobunbHoe npunoxKeHme
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YnpaBaeHUA C KoOMNbOTEepa

= o X

NOMACHINE

= Y106bI YNpasaaTb pobotom C KomnbioTepa, Heobxogumo

HAaCTPOUTb YyAa/s1eHHOE NoAaKAr4HeHUNEeE K €ero pa60qu\y nnnnnn 3

CTONY AN1S1 3TOrO HYKHO:

1. CKayaTtb nporpammy yaaneHHoro pgoctyna (VNS,
NoMachine)

2. [MoaknounTb K KOMMNbHOTEPY MPU nomouwm Kabens
Ethernet wan noagkntountbca npu nomowm WiFi
coegunHeHuA.

SSSSSS

nnnnnnnnnnn

3. Y1006bl ynpaBnsaATb pobOTOM Bbl MOMKETE 3aMyCTUTb
nporpammy SpiderPi, Haxopsaulytocas Ha pabouyem
ctonie poboTa Uan HavyaTb B3aMMOAENCTBOBATb C HUM
NP NOMOLLU TEPMUHANA, ANA yAobCcTBa Bbl MOXKETE
ycTaHoBUTb cBoe 1O Ans HanucaHMe Nporpamm

55 Address book
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HenocpeacTBeHHOe yrnpaB/ieHne MOTopamMu

= [lporpammupoBaHME MNPOUCXOAUT MNyTEM

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.
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TeKcToBOE NporpammumpoBaHue

=B nnaTte ynpasneHuA

Ve ecTb

NpPeAyCTaHOBNAEHHbIE MPOrpPaMMmbl, @ TaK XKe
pa3paboTtaHbl 6BUOAMOTEKM ANA ynpaBaeHUA

poboTOM Ha A3bike «Python».
= PoboT ynpasnaeTca

OAHOMNMIAaTHbIM

KOMMbOTEPOM, Bbl MOXKETE CaMOCTOATE/IbHO

pa3pabaTtbiBaTb MNpPOrpammbl

Ha pPa3HbIX

A3blKax nporpammuposBaHua Hanpumep: C,

C++, JavaScript v ap.

import sys

sys.path.append ("'

import cv2

import time

import signal

import Camera

import numpy as np

import pandas as pd

import HiwonderSDK.Sonar as

Sonar

import HiwonderSDK.Board as Board

from ArmIK.Transform import *
from ArmIK.ArmMoveIK import *
as mecanum

import HiwonderSDK.mecanum
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AOMNOAHUTEABHOE

OBPA3OBAHUE

NMPEUMYLLECTBA:

=  Ob6bEeKTHO-OPUEHTMPOBAHHbIM NOAX0A B MPOrPaMMMPOBAHUMN;

=  BO3MOXHOCTb YrNyb/aeHHO U3y4yaTb MALLMHHOE 3pEeHNE N MALLNHHOE
obyueHue,

=  Bo3moXKHO nporpammmpoBaHune Ha Python, HTML 5, JavaScript, JQuery,
Java, C, C ++, Perl n Erlang.

= bnarogapa cBoOen KOHCTPYKLUMM C LUECTbIO HOraMm, rekcanogbl 0b6n1aaatoT
BbICOKOM YCTOMYMBOCTbLIO.

= |lectnHorne poboTbl UMeOT 60bLLYI0 TMOKOCTb U MAaHEBPEHHOCTb NO
CPaBHEHMUIO C POO6OTaMM C MEHbLUMM KomyectBom Hor. OHM cnoCcobHbI
BbINOJ/IHATb C/ZIOXKHblE ABUXEHUA, MOBOPOTbl U USMEHEHUA TPAEKTOPUMN.

= KayecTBeHHOe UCNO/IHEeHME aeTanen ana cbopku;

=  BO3MOKHOCTb NPOrpaMmMMUPOBaTb C KOMMbIOTEPA, HOYTOYKaA, TenedoHa

=  BO3MOKHOCTb YAa/I€EHHOIO yNpaBAeHUA Yepes3 UHTEPHET



