O630p Habopa TexHuK

«Bba30BbIN pObOTOTEXHMYECKUIM HABOP ANA U3YHEHMA CUCTEM YNPaBAEeHUA POOOTOTEXHMYECKMMM

KoMM/IeKcamm 1 aHaponaHbimm pobotamu "Ceperka NH". ba3oBbl KomnieKT Ha Raspbery Pi»

OcobeHHOCTM NporpaMmmpoBaHmAa U cOopKkn B obpasoBaTenbHOM Habope

ﬁ AOMNMOAHUTEABHOE
OBPA3OBAHWUE

HOY‘IHO—HPOM3BOACTBGHH09 obbreaAnHeHUne



ﬁ') AOMNOAHUTEABHOE
OBPA3OBAHMUE

HayuyHo-n POU3BOACTBEHHOE O 6beAuHeHne

YTO 33 KOHCTPYKTOP?

= Y10 33 KOHCTPYKTOpP? POob6OT rymaHomg c 60sblIMM KOIMYECTBOM

AOMONHUTE/NIbHbIX Mmoaynen. pa3paboTaH ANA Nn3yvyeHumA
POOOTOTEXHMYECKMX  YCTPOWCTB,  LWIAraloWmMx MEXaHU3MOB WU
yrnybneHHoro n3yyeHmA A3blKOB nporpammumpoBaHUA.
[porpammupoBaHne Ha  A3blke  Python.  ®yHKUMOHaNbHbIE
BO3MOXXHOCTU poboTa: nepemelleHne Ha ABYX HOrax, XOXKAeHWe Ha
ANCTaHUUKN, LOBUXEeHMe Mo JIMHWUKU, pPacno3HaBaHUWE KOHKPETHbIX
0ObeKTOB, pacno3HaBaHMEe KeCTOB, BUAeOoCbeMKa. Hannuume
BO3MOXHOCTM YNpPaB/ieHUA C NOMOLWbIO CMapTdOHA UAK NANAHLIETA.
Cuctema TexXHMYEeCKOro 3peHMA C BO3MOMXHOCTbO MNPUMEHEHUA
aArOPUTMOB  MALWUMHHOIO OOy4YeHMss M  HACTPOMKM NapameTpoB
HenpoceTen. Cuctema TEXHUYECKOro 3peHna Ao/KHa obecneymBaTb
bYHKLUMOHAN pacno3HaBaHMSA PA3/INYHbIX TEOMETPUYECKMX 0O BEKTOB
no Habopy NpPW3HAKOB, pPacno3HaBaHMA TpaPUUYECKUX MAPKEPOB,
Pacrno3HaBaHMUA MACCUBOB IMHUN U INEMEHTOB AOPOKHbIX 3HAKOB U
Pa3MeTKM!.




ﬁ') AOMNOAHUTEABHOE
OBPA3OBAHUE

HayuyHo-n POU3BOACTBEHHOE O 6beAuHeHne

Llenwu

= Llenb KOTOPYIO MOXKHO AOCTUYb: BHeApeHUe B 0H6pa3oBaTenbHbIN Npouecc B
PAaMKaX YPOKOB WHPOPMATUKKN, U3BUKKN, POOOTOTEXHWUKKU, ANA U3YYEHUe
MHOFOKOMMOHEHTHbIX  CUCTEM, TYMAaHOMAHbIX  pPobBOTOB U paHHeM
npodopueHTaumn.



ﬁ AOMNOAHUTEABHOE
OBPA3OBAHMUE

HayuyHo-npousBoacTBeHHOe o6beauHeHne

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;
«  [1o3HAaKOMUTb C 0COHBEHHOCTAMM MPOrPAaMMMPOBAHMA TYMAaHOMAHbIX POHOTOB;

«  [lo3HaKOMUTb C PU3NYECKMMM OCOBEHHOCTAMM CO34aHNA POOOTOB ryMaHOMAOB

*  U3yuntb dpusmyeckne ocHoBbl PaboTbl 4aTUMKOB.

PA3BMBAIOLLIUE:

* Pa3BuTb MHTEpEeC K TEXHUYECKOMY TBOPYECTBY;

* Pa3BuTb HaBblKM COCTABNEHMNA aATOPUTMOB

« Pa3BuMBaTb TBOpPYECKNE CMOCOOHOCTM U IOTMYECKoe MbllneHne obyyaroLwmxces;

« Pa3BUTb HaBbIKM pabOTbl C MHOTOKOMMOHEHTHbLIMM CUCTEMAMMU

* Pa3BuTb ymeHue BbICTPanBaTb rMNoTesy U CONOCTaBAATb C NOJIyYEHHbIM Pe3yNbTaTOM;
BOCIMUTATE/IbHBbIE:

« BocnuTaTb y yyalmxca ctpemneHme K NoNy4eHMI0 KauyeCTBEHHOro 3aKOHYEHHOro pe3y/bTaTa;

«  [puBUTbL KyNbTYpy OpraHmn3aummn paboyero mecra.



ﬁ') AOMNOAHUTEABHOE
OBPA3OBAHMUE

HayuyHo-n POU3BOACTBEHHOE O 6beAuHeHne

LleneBaa aygutopuA

14-16 3HAKOMCTBO CO CJ/IO}KHOW KWUHEMATMKOW, OCHOBbl TPUTFOHOMETPUMN,
yrnybneHHoe WU3y4yeHWe TEeKCTOBbIX A3bIKOB MNPOrpamMMMUPOBAHUA, U3YYEHUe
dU3NYECKNUX OCHOB PaboTbl AAaTYMKOB.

16+ N3yumntb anropmutmbl noncka nytu: A*, Dijkstra, RRT, PRM, Pa3Butne HaBblikoB
NNAaHMPOBAHUA ABUXKEHUA: TOKA/IbHOE U MobanbHOE NIaHMPOBaHME, NAaHUPOBAHUE
TpaeKTopmn. Pacno3HaBaHUA rpaduvecknx MapKepoB, pacno3HaBaHWE MaACCUBOB
JIMHUN U SNEMEHTOB AOPOXKHbIX 3HAKOB U PA3METKMU.



ﬁ’) AOMNOAHUTEABHOE
OBPA3OBAHUE

HayyHo-n POU3BOACTBEHHOE O 6beaAuHeHNE

CoctaB Habopa

Pob6oT B cbope (1 wT.)
LiBeTHble wapuKku (3 wr.)

KapTtpuaep (1 wT.)

3apAagHoe yCTPOWUCTBO ANA INTUEBDIX
6aTtapeit Ha 11.1 BonbT (1 wr.)

KapTa c amHuen (1 wT.)

KapTouku ¢ metkamum (1 wr.)

e - - -
3] [&]
| S | | Sl | | Sl |

CD — kapta (1 wT.)

OtBepTKa (1 wrT.)

LiBeTHble wapukn (3 wr.)

© ©




ﬁ AONOAHUTEABHOE
OBPA3OBAHMUE

HQY‘CHO-H POU3BOACTBEHHO® obbeanHeHne

CocTaBHble YacTu

& ¢
®
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3 4
/
IlIupoxoyromex t i LI¥VIM CepropsuroTem: i
kamepa HD 120 o, MOEOPOTA FOMOEBI

Raspberry Pi 4B
6-T31 0CeEOIt
aKcenepoMeTp

Lipo barapea 11.1B

AppeccHble MOTOPBI
EBICOTOTO HAMpAKeHHA

AmOMIHEeEbIT KOPITYC



ﬁ’) AONOAHUTEABHOE
OBPA3OBAHUE
HayyHo-n POU3BOACTBEHHOE O 6beanHeHne

[lnaTa ynpasneHunA

Raspberry Pi 4B — HoBeWLwWM NPOAYKT B IHeKe Raspberry Pi,
OCHAaLLEeHHbI 06HOBNEHHbBIM 64-pa3psaHbIM YeTblpexbaLepPHbIM
npoueccopom ¢ yactoton 1,5 My, BCTPOEHHbIM MeTaN/INnyYeCckKnm
pagmatopom, noptamm USB 3, gByxariana3zoHHOM 6eCnpoBOHOW gg?;:zfgggﬁl ¢ :

-

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.




ﬁ AOMNOAHUTEABHOE
OBPA3OBAHUE
Hayuno-np ACT obnea

[lnaTa pacwmnpeHuna

Pa3neM aipecCHBIX CEPBONPHBOIOB

[Mnhata pacwmnpeHna COBMECTMMAn C = TR &
Raspberry Pi 4B , nossonder oel -
NPUCOEAUHUTb MHOXKECTBO AaT4YMKOB ' . = =3 ]
n motopos. Bce ceHcopbl Hiwonder

MMEIOT 4-KOHTAKTHbIM MNOpPT, nAaaTa
pacluMpeHns npeAHasHadeHa AN J
ynpouwleHna npouecca noaxKN4vYeHUs
naTtyMkos K nnate Raspberry Pi 4B, NS

YCTaHaB/INBaAACb Ha HEE CBEPXY.

6-0CceBOH aKcenrepoMeTp | 5

"E\)i:l’ﬂ) D29



ﬂ AOMNOAHUTEABHOE
OBPA3OBAHUE

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

AfQpecHble CepBOMOTOpPbI

LX -824 HV Servo

KpyTsamui MOMeHT: 17 kr*cMm
MarepHaa Kopryca: IITacTHK




ﬁ') AOMNOAHUTEABHOE
OBPA3OBAHMUE

HayuyHo-n POU3BOACTBEHHOE O 6beAuHeHne

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.



ﬁ AOMNOAHUTEABHOE
OBPA3OBAHMUE

HayuyHo-npousBoacTBeHHOe o6beauHeHne

MobunbHoe npunoxKeHme

Nodel Contrel Auto Stooting Calor Racopnition Line Fallow Collor Trackng FacalR2cogniton  Tag Recognition




ﬂ‘) AOMNOAHUTEABHOE
OBPA3OBAHUE

HayyHo-n POU3BOACTBEHHOE O 6beAuHeHne

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




ﬁ') AOMNOAHUTEABHOE
OBPA3OBAHUE

HayuyHo-n POU3BOACTBEHHOE O 6beAuHeHne

HenocpeacTBeHHOe yrnpaB/ieHne MOTopamMu
L]

= [lporpammupoBaHME MNPOUCXOAUT MNyTEM
nobaBneHnA KOHTPO/IbHbIX TOYEK UK YI/NIOB

cepBoOnNpuBOAOB  ApYyr 33  [PYrom. - ey &

Bo3moOXHO BoOCnpousBegeHne oTae/1bHOM =:=' > & '=:M=

CTPOYKM U3  BCEW  NpPOrpamMmmbl W it oo & o

nobasneHne 6eCKOHEYHOro MNOBTOPEHWUA. T

Ha aTom 3Tane yyYyeHUKU CMOTYyT HACTPOUTb == !! == B . .
paboTy pobota 6e3 ocobbix HaBbIKOB U = BB 7 =m =
YMEHNN B MPOrpaMMMpPOBAHUU, U3YYUTL == - im o —
OCHOBHbIE NPUHLMNbI ynpasaeHus

MHOTOKOMMOHEHTHbIMW  CUCTEMAMU U
Cpa3y yBMAETb pe3ynbraT cBoen paboTbl.



ﬁ AOMNOAHUTEABHOE
OBPA3OBAHUE

HayuyHo-n POU3BOACTBEHHOE O 6beAuHeHne

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




ﬁ AOMNOAHUTEABHOE
OBPA3OBAHMUE

HayuyHo-n POU3BOACTBEHHOE O 6beAuHeHne

NMPEUMYLLECTBA:

=  Ob6bEeKTHO-OPUEHTMPOBAHHbIM NOAX0A B MPOrPaMMMPOBAHUM;

=  BO3MOMHOCTb YrNyb/N1EeHHO U3y4yaTb MALLMHHOE 3pEHMNE N MALLNHHOE
obyuyeHue

=  PyKW € 3axBaTamm No3Bo/IseT B3aMMOAENCTBOBATb C Pa3HbIMU
ob6beKkTamu

=  Bo3moKHO nporpammmpoBaHune Ha Python, HTML 5, JavaScript, JQuery,
Java, C, C ++, Perl n Erlang.

= KayecTBeHHOEe UCNONHEeHME aeTanen Ana coopku;

=  BO3MOXHOCTb NPOrpaMmMmMpPOBaTb C KOMMNblOTEPA, HOYTOYKA, TenedoHa
=  BO3MOXHOCTb yAa/1€HHOro yripaBaeHUa Yyepes NMHTePHeT

=  BO3MOXHOCTb YNPaBAATb OAHOBPEMEHHO HECKO/IbKMMM PObOoTamum

=  OTKpbITbIK KOA, B NPeAyCTaHOB/IEHHbIX MPOrpammax



