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VIl OTKpbITbIN OT60pPOYHbIN YemnuoHaT YA no craHgaptam APMH KoHKypcHoe 3agaHue

l. ®opMa yyacTus B KOHKYpce: NHauBuIyanbHbIi KOHKYPC

2. OOuree BpeMsi Ha BbINOJIHEHHE 3aJaHUS: 14 4.

Konuuecmeo uyacos na evinonnenue Konuuecmeo mooyneii Konuuecmeo konkypcuwix
300aHUs oneu

14 gacoB 4 momyns 2 nus

Ixcnepm u Konkypcanm o6a3anvl 03HAKOMUMbCA
¢ Kouxkypcnvim 3a0anuem /10 navana copesnoganuii

3. 3amanme 11l KOHKYypca

3anmporpaMMHpOBaTh JPOHBI 17 TOJETA B aBTOMAaTHYECKOM pEXKUME C
NpUMEHEHHEeM s3blka mporpammupoBaHusi Python, wucnons3ys ©OopToBoii
MuKpokommbioTep Raspberry Pi u cuctemy HaBurauuu BHyTpH nometenus (Indoor
HaBHTaIys) Mo Aruco Mapkepam.
BhinonHeHue MONETHBIX MHCCUH JIpOHAMHM TPOM3BOIUTCS KakK OTACIbHBIM
anmapaTroMm, Tak ¥ B COCTaBe posi.

4.  Moayau 3a1aHUs 1 HEO0OX0AUMOE BpeMs

Tabmuma 1.

CopeBHoBaTeJIbHBII Bpems Ha
HanmeHoBaHue MoayJist
aenb (C1, C2, C3) | samanme, 4.
Pa3paboTka anumaruu ajis poeBoro mojera C2 3
BrImosiHeHUE MOJIETHBIX MUCCHIA B aBTOMATHYECKOM
pexume

Bl Brinonsenne aBraMoHHTOPHHTA B aBTOHOMHOM PEXHME

. HUTOTI'O: o611ee BpeMsi BHINOJIHEHHS 32/1aHUSA 14’ Jacos

1.1 KonkypcaHT BIpaBe 3aBepIINTh WK CIATh MOAYJIb PAHbIIIE OTBEACHHOTO BPEMEHH.

3amycK pOeBbBIX MOJIETOB C2 4

Cl 4

1.2 IIpu mosomMKe KOHKYPCHOTO 000PYIOBaHUSI KOHKYPCAHT IMTPOM3BOJNUT IIOYNHKY B OCHOBHOE
KOHKYPCHOE BpEMsI CAMOCTOSITEJILHO.

1.3 Cobnronenne Texuuku 6€30IaCHOCTH Ha paboYeM MECTE M IIPH TI0JIETaX, OXpaHa TPy/a U MOPSII0K
Ha pabodeM MecTe OIEHUBAIOTCS Ha MPOTSHKEHUU BCETO COPEBHOBAHUS



VIl OTKpbITbI OT6OPOUHbIN YemnuoHaT YA no craHgaptam APMH

KoHKypcHoe 3agaHue

e | [

3. ONNCAHMUE 3ATAHUA ITO MOAYJIAM

Mooyns A

PﬂSDﬂﬁOTKa AHUMaIMU JIJIsl PO€BOI0 110JICTA

Onucanue 3a1aHud:

Muccusi. Heobxooumo opeanuzoeams 00CMABKY HECKOIbKUX 2PY308 NPU NOMOUU OPOHO8
C UX Cmapmogvlx no3uyuti Ha OpoHnoumm. Bawa 3adaya nocmpoums ONMUMATLHYIO
MPAeKmopuro Nnojema HeCKOIbKUX OPOHO8 U NOo04YepeoOHO O00Cmasums 2epy3 0o
OPOHNOUHMA, 8EPHYMbCS 8 CMAPMOBYI0 MOYKY U 8bINOJIHUMb 0OHOBPEMEHHYIO HOCAOK).

B pamkax 3a/1aHHsl KOHKYPCAHTY HE00X0AUMO:

1.Coznate 3D monens monuroHa (OKpykeHus1) 6 cpede Blender;

2. Pa3zpaboTtaTh 1 3KCOPTUPOBATH AHUMAIIHIO JUISl POsi IPOHOB B cpede Blender.

3. AHuManus I0JbKHA COOTBETCTBOBATH 3asiBIIEHHOMY crieHaputo (T3)

4. DKcnopTUPOBaTh, ApXUBUPOBATH, 3aIPy3UTh AHUMALIHIO

5. BeIrpy3uTs BUI€O-pEHIEP AaHUMALUU

Ne 1 ‘ OO0wmumit niIan MmoayJist 2 e
Co3nanne BUPTYaJbHOI0 OKPYKeHHs B TpeXMepHOM penaktope Blender
« 3D mogneneii okpykeHuUs BO3AYILIHOTO IPOCTPAHCTBA

1 (mom, cTeHbl, 00BEKTHI MTOJIUTOHA | T.1I.) 60
e HaJOXXEHUE MAaTEPUAIOB Ha OOBEKTHI MOJUTOHA MIH
« Pa3menieHne MCTOUHHUKOB OCBEILICHUS
« Ppa3MelleHue BUPTYAIBbHON KaMepbl, 0003peBaromei OJTUTOH
Pasmenienne KapThl aruco-MapKepoB B BUPTYaJbHOI cpee 10

2 n300paxeHne KapThl Aruco MapKepoB MU
(MOXeT OBITh MOJIYYCHO YYACTHUKOM CaMOCTOSITEIPHO U3 TOIMHKA /aruco map/image)

3 3arpy3ka u pasMelleHHe TpeXMepPHBIX Mo/ieJieil KONTepoB. 10
HacTtpoiika n npuBsi3Ka K MoJeJsIM KONTEPOB BUPTYAJbHBIX KamMmep MUH
IIpopadoTKa 3J1eMEeHTOB TPAEKTOPUiIl aHNMALIMH KONTEPOB 60

4 e COIVIACHO KOHKYPCHOMY 3aJaHHI0 MOJYJIS -
e CO3/1aHUE KOHKYPCAHTOM COOCTBEHHBIX TPACKTOPHIi-aHUMaLIUI
IIpoBepku aHMMaNUil B BUPTYaJIbHOM cpene

(mpoBoaUTCH VI BCeX KONTEPOB HA MPOTHAKEHNH BCeil aHUMALIMH)
e PacCTOAHUM MEXIYy APOHAMU 10

5 e pPAacCTOSHUN MeXAy APOHAMU U 00BEKTaMU MOJUTOHA MU
¢ CKOpOCTEW NepeBUKEHUS IPOHOB
e BHJMMOCTHU U OCBELICHHOCTH I0Js ATucO MapKEepPOB U3 BUPTYaIbHBIX KAMEP

JPOHOB
o 10
@ YcranoBka ajIoHa AJ1s1 IKCNIOPTA AaHUMAIUI. JKCIOPT AHMMALMH. M
e Beirpyska Buieo annManuu, ucxogHoro ¢aiisaa Blender B popmare .blend. 20
OTuéT coXpaHAITH B Nanke HA pa0oyeM cTOJie KOHKYPCAHTA MUH




VIl OTKpbITbIN OT60pPOYHbIN YemnuoHaT YA no craHgaptam APMH KoHKypcHoe 3agaHue

BupryanabHoe OKpY:KeHmue, cueHapuit oy,

a CekpeTHas 4acThb
TPAaeKTOPHsI M0JIeTA POsi IPOHOB

Ne 2 IIpumensiemoe ooopynoBanue u IO
IT HoyT6yk, MbImika [IpenycTaHoBIIEHBI
060Dy IOBAHIE cumynstop Gazebo u
Py Blender
QgroundControl AKTyanibHasi BEpCUs
Cpena 3D monemuposanus (Blender) Y P
Bbpayzep Chrome/Firefox
NotePad ++/Sublime Text AHaJioru peiakropa kozia /
[Iporpammuoe
cpelbl pa3pabOTKU Ha
oOecrieueHue
ycmotpenne Konkypcanra
VLC media player
PenosuTopuii clever-show AKTyasibHas BepCHUs
VMware Player/ Virtual Box
JonycTumble https://github.com/CopterExpress/clever-show
CCBUIKHU -

BAXHO! He ycranaBauBaTh CTOPOHHHUE MOJIH30BATEIbCKHUE aJITOHBI (JOTOTHEHUS)

AJITOPUTM BBINOJHEHHUS 3a1aHUA v

3agaua Bxoanble BbIxXoaHbIEe JaHHBIE
JaHHbIE

PazpabGotathu e T3 Ha CoxpaHeHHbIE B NANIKE ¢ Ha3BaHUEM
DKCIIOPTUPOBATH supryansHoe  «AHuManusa_®_W» na pabouem crone
AHUMALHO JJI51 okpyxenne  (roe @ M — @amumus Mg KoHKypcaHTa):
post IPOHOB B
cpene Blender e T3Ha 1) Bunmeo annmanuu ¢ Ha3BaHHEM
clLieHapuii «AnimationRender F _I» B dopmare .mp4.
aHUMAIIH 2) Vcxonnslii (haity aHUMauu ¢ Ha3BaHUEM

«AnimationSource F_I» B ¢popmate .blend.
e T3 muasumeo 3) Ionérnoe sananue
AHUMAaLUK JUTSL pOst APOHOB, SKCIIOPTUPOBAHHOE C
MOMOIIBIO aJITOHa (CreHEPUPOBAHHAS MATKa C
daitiaMy aHUMaIUK — TOJIBKO (Paiiybl
aHUMAaIlMU JPOHOB 3 IIT)
Oo0mee Texunueckoe 3aganue

TpeboBaHusI K BUPTyaJIbHOMY OKPYXEHHUIO
TpeboBanus K ClieHapUIO aHUMAIIMH 10y APOHOB
TpeboBanust k mapameTpaM SKCIIOPTUPOBAHHON aHUMALIUN

b=

TpeboBaHus K ClieHAPHIO AHUMALIUH



VIl OTKpbITbI OT6OPOUHbIN YemnuoHaT YA no craHgaptam APMH KoHKypcHoe 3agaHue

1. IlapaMeTpbI BUPTYAJIBLHOI0 OKPYKEHUSI

1

O0bekThl okpyxernus | [Ton

[I1ocKkoCTE 9X6 M

Crenbl 2 TutockocTt 9x4 M
1 mnockocts 6x4
JpoumnonHt 1 nponnouHT B KoopauHatax X = 1.8, y =2.7
HcToyHMKM OCBELLEHUs 9 HCTOYHHMKOB Ha IIOTOJIKE HA BBICOTE 4 M
HaIpaBJIeHHbIX BEPTUKAIbHO BHU3, B PABHOM
yAaneHuu APYT OT Apyra
2 | User ITon «Yellow»
Crenbl «Grey»
HUcTtounuku ocBemieHus «HucTeIiDy Oeblil
3 | BupryanbHsie BuyTtpu BupTyansHou cpenbl, PacrmonioskeHre BEpTHKAILHO BHU3, yroi 063opa 130
KaMephbl MIPUKPEIUICEHO HE MEHEee OJJHOM  [rpamycoB.
KaMepbl Ha KaXI0M JIPOHE
4 | KonuuectBo 3 wr. MMIopTUpoBaHa TpeXMepHasi MOJIEb JpOoHa
BHUPTYaJbHBIX
JIPOHOB
5 | TpaekTopuu APOHOB Co3znansl s kaxaoro gpoHa  |L[Bet cootBercTByeT HEX KOMpPOBKE OCHOBHBIX
[BETOB MIPIJIOKEHUS 7 ¥ PA3TUUCH IS KAXKI0H
TPACKTOPHU
6 | Kapra Aruco Pacrionoxkena B XY - mpenenax |MoOKHO MOJIYYHUTh JFOOBIM CITIOCOOOM, KOJTHYECTBO
MapKepoB IUIOCKOCTH TI0JI1a MapkepoB He MeHee 30

2. I[TapameTpbl aHMMAIMU JJIS1 IKCIIOPTA
COOTBETCTBHE KOHKYPCHOMY 3a/IaHUIO

3ajaHHas TpaeKToOpus

1

l1cxonHOE COCTOSTHUE

2 [PaccTostHES MEXIY TpOHAME He Oimmoke 1 metp

3 |CxopocTH nepeaBUKEHUSI IPOHOB He Oonee 2 M\c

4 [BuamMocCTh U OCBEIICHHOCTH MOJISI ATUCO MapKEPOB U3 He MeHee | BUIUMOTO U OCBEIICHHOTO MapKepa B
BUPTYaIbHBIX KaMep. TOJIe 3PESHUS IPOHA B KAXK/IbIH MOMEHT aHUMAI[HH
[IpomoKUTENbHOCTD aHUMALIUU He MeHee 60 cexyHn u He 6onee 180 cexyHn

6 [YacToTa KampoB aHUMALIUU 10 fps

7 |9KcropT aHUMAIUH

(2

3. CueHapuii aHUMAaUMHU IOy 13 3 X IPOHOB

JpoHbI pacnonararoTcsi Ha KpaHHX, YTJIOBBIX MapKepax MOJUTOHa

[IO3ULIMKU

2 |CuHXpOHHBIN B3IIET Bricota 1 metp. CBeToauoiHast MHANKAIMS MUTAIOMIAST «KPACHAS
3 |[IpoHBI 110 OJJHOMY MIEPEMEIIAIOTCS K [Ipu nepemenieHny APOHA K APOHIIOUHTY, IBETOBAs MHIUKALUS
IPOHTIONHTY 3€JIEHBIM I[BETOM.

4 |IpoH BBHITIONHSIET AOCTaBKY Ipy3a Korpma npon HaxoguTcst HaJl TOYKOHM TOCTaBKH, APOH TOJKEH
CHU3UTHCS IO 1M, BBIMOJIHUTH IBETOBYIO HHANUKAIIMIO KPACHBIM
L[BETOM, 3aBUCHYTh Ha JAHHOM BBICOTE Ha 3 CEKYH[IbI, 3aTEM
BEPHYTHCS HA UCXOJTHYIO BBICOTY TOJIETA.

5 |dpoH Bo3Bpamaercs B HICXOAHYIO TOUKY ITocrne BbIMOMHEHHS JOCTaBKU IPy3a, APOH JOJDKEH BEPHYTHCS B
HavaJbHbIE KOOPJUHATHI, BO BPEMSI MOJIETa [IBETOBAS MHIUKAIIHSI
CHHHUM IIBETOM.

6 |CunxpoHHas mocaaka Ha H3HAYAIbHBIC CBeToanoIHAs MHIUKAIUS [IBETA MUTAIOIIAS «PO30BasH»




VIl OTKpbITbI OT6OPOUHbIN YemnuoHaT YA no craHgaptam APMH KoHKypcHoe 3agaHue

7 |MuHHManIbHas CKOPOCTh B IIpOrpaMMe

JlocTaTouHas 4j1g 0OecIIeueHHs BCEX 9TAIOB BHIIOJTHCHHS
aHUMAaIUU

8

HpaKTI/I'-IeCKaSI peam3anusa aHuMalunu

B pamkax monyns B «3AITYCK POEBBIX ITOJIETOB».

ITapameTpbl BUeo-peHiepa aHUMAIUN

[Ipoexiinsi ClieHBI Ha BUIEO

1 [Dopmar .mp4

2 [Pa3pemenune He menee 1280x720
3 |Tum u3o0OpakeHus CIIeHBI Rendered

4

3anumaeT He MeHee 50% Kkazpa v He OpTOTOHAIbHA HU OJTHOM U3
ocell TII00ATbHOM CUCTEMBI KOOPIMHAT aHUMAITUH.

*BCE QJIEMEHTbI AHUMAIIUU JOJIKHBI BBITh ABHO PA3JIMYUMBI.

OKUIAEMBIH PE3YJBTAT BBIIIOJTHEHUA MOJIYJIA

o) Pa3paboTana aHumanus nouera post poHoB B Blender

@ IIponsBeneH SKCOPT aHUMALMK C TOMOLIBIO aJ10Ha

B Co3pmaH BUi€O-peHIep, AEMOHCTPUPYIOIINN aHUMAIUIO IPOHOB
— CdopmupoBaH u COXpaHEH OTUET

nnnnﬂ




VIl OTKpbITbI OT6OPOUHbIN YemnuoHaT YA no craHgaptam APMH KoHKypcHoe 3agaHue

Mooynv B

3anycK poeBbIX MOJIETOB

Onucanue 3aganusd.

Muccusi. Heobxo0umo opeanuzoeans 00CmMasKy HECKOAbKUX 2PY308 NPU NOMOUU OPOHO8
C UX cmapmogvix No3uyuti Ha OpoHnounm. Bawa 3a0aua nocmpoums onmumanbHyio
MpaeKmopuro Nnoaema HeCcKOAbKUX OPOHO8 U NOOYEePeOHO O00CmAasums 2py3 00
OPOHNOUHMA, 8EPHYMbCA 8 CHAPMOBYI0 MOYKY U GbINOJHUNMb 0OHOBPEMEHHYIO NOCAOKY.

Ha emopom »smane evinonnenusi 3akasza HeoOXO00UMO HACMPOUmMs 000py0o8aHue
U ocyujecmaums 0eMOHCMPAYUIo NOemos 3aKA3YUKY.

OO0mmii njan MmoxyJjast

Jram 2

A

Hacrpoiika

VYcranoBka [1O g5t cepBepHOM 1 KITMEHTCKOW YacTH
3amyck cepsepa 110
KouuryprupoBanue cepBepoB U KIMEHTOB. MUH
3arpy3ka aHUMalui Ha KONTEPBI.

3arpy3ka JONOJHUTENbHBIX (haiiyioB KOH(GUTypaluu U (HaiisioB
KaIMOPOBOK KaMep

Jran 3

&

IloaroroBka u 3allyCK aHUMalluUn

TecTupoBaHHe 1 OTJIAJKA HA MOJIUTOHE

BeinosiHeHHE TTPEeANONIETHBIX MPOBEPOK € MOMOIIBIO CEPBEPHOTO
1o 110
CHUHXpOHHBIN B3JIET U MEPEXO]] K HAYAJIbHBIM MO3UIUAM aHUManuu | MUH
[IpoJieT yepe3 KOHTPOIbHBIE TOYKHU TPYIIIIbI IPOHOB,
CBETOBAS UHIMKAIIUS

CunxpoHHas, 0e3omacHas 1ocajika rpynibl IPOHOB

kg

3adeTHad MONMBITKA

20
MUH

a

Cexpernast yactb | TpaekTopusi moJiera posi IpOHOB

Oco0eHHOCTH BBLINMOJIHECHUS 3aIaHUA:

Ha HOyTOyKM y4acTHUKOB KOIUPYETCSI UCXOIHBIN (paiin oOpasa.

YyacTHUK MMeeT MpaBo mepe3anucatb o0pa3 camocrostensHo. (HacTpoiika
oOpa3za nis «pos» [punoxenue §)

Bpewms npensapuTenbHON MOATOTOBKY 5 MUHYT B MOPSAJKE )KUBOM OYEPEIN.
Bpewms 3aueTHOl OnbITKY 10 MUHYT



VIl OTKpbITbI OT6OPOUHbIN YemnuoHaT YA no craHgaptam APMH

KoHKypcHoe 3agaHue

« Paspenien nepesanyck B paMKax OTBEJIEHHOIO BPEMEHU
Ne 2 IIpumensiemoe odopynosanue u 11O

Amnarnor - KoHcTpykTop
JletaTenpHOE Hat6op "COEX Kiepep 4 MIPOTPaAaMMHUPYEMOTO
000pya0BaHUE Poit Iporos" KBaPOKOIITEPA
«COEX Kunesep 4 Code»
IT oGopynoBanue HoytOyx
. PemxomImnexT ais
BcnomorarensHoe /mi L Peu. koMILiexT. KOHCTPYKTOpa
obopyioBaHHe POTPaMMHUPYEMOTO
Tyn00KC yuacTHHKA. KBA/POKOIITEPA
QgroundControl AKkTyanbHas BepCust
@blender Cpena 3D MoieTMpOBaHUS
(Blender)
I[IporpaMMHOE bpayzep Chrome/Firefox
obecrieyeHue, NotePad ++/Sublime Text AHarnor pexakropa koza /
MPeyCTaHOBICHH cpezibl pa3padoTKH Ha
o€ Ha HOYTOYK YCMOTPEHHE YIaCTHHKA
Y4acTHHKA Penozuropmii clever-show
VMware Player/ Virtual Box + o6pa3 BM clever-devel AKTyanbHas Bepcusi
SFTP xiauent WinSCP/Filezilla
Balena Etcher
https://github.com/CopterExpress/clever-show
JomycTrmpie https://clover.coex.tech/ru/
CCBUIKH https://pythonworld.ru/samouchitel-python )
https://www.ros.or

4

AJIFOpI/ITM BBIINTOJIHCHUSA 3aIaHUA

3agaua BxoaHble jaHHBIE BbIxoaHbIe JaHHBIE

MicroSD ¢
YCTaHOBJICHHBIMU
obpazamu. Cepsep,

pa3BepHyThIi Ha [TK

https://github.com/CopterExpress/cl
ever-show

https://github.com/CopterExpress/cl
ever-show/releases/tag/v0.4-alpha.6

VYcranosuts [10
JUIsl CEPBEPHOM U
KJIUEHTCKOU YaCcTH

KOHKYypCaHTa
- JlocTynm K TOJMIOHYy Ha 5 MHUHYT
+ 5 MUH [peanoJieTHas
MMOATrOTOBKA. .
. ABTOHOMHBIH MOJIET POSI
CoBepuuts 3anmyck - Bpems 3a4ETHOMU MOMBITKA IPOHOB
pOsi IPOHOB cTapTyeT € MOMEHTa BXOJa P )

KOHKYPCaHTAa B IMOJIETHYIO 30HY WU
cpazy II0 OKOHYAaHUHU BPEMEHHU
MPEANOJIETHON MTOATOTOBKH.

IIpumep TeXHHYECKOTO 3a1aHNs (TPAEKTOPHH MOJI€TA POSA IPOHOB):


https://clover.coex.tech/ru/
https://pythonworld.ru/samouchitel-python
https://www.ros.org/
https://github.com/CopterExpress/clever-show
https://github.com/CopterExpress/clever-show
https://github.com/CopterExpress/clever-show/releases/tag/v0.4-alpha.6
https://github.com/CopterExpress/clever-show/releases/tag/v0.4-alpha.6
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KoHKypcHoe 3agaHue

3.T3 Ha cueHapuii aHUMalMU KONITEPOB
1| Bpmonnenun anumanuu Moayns A Pa3zpaboTka aHuManuu 1711 pO€BOro mojeTa.

HeoO0xoauMo BBIKITIOYHUTH CBETOAMOAHYIO JICHTY 110 YMOJIYaHHUIO.
Yucroe Bpemsi paboThbl — 3 yaca + 1 yac HA 3a4eTHLIE ONLITKH B MOPSIIKe 3Kepe0beBKU

YCJOBUA ITOJIb3OBAHUSA UHTEPHET-PECYPCAMMU

Hcnoan3zoBanue I10:

Putty

Notepad ++

WinSCP / np. SFTP xiuenT

Poesoe I10 clever-show, cepBuc chrony
Etcher

Blender

Gazebo

TekcToBBIA peNaKTOp

JIroGast obos0uKa/cpena pa3pabOTKH S3bIKA
nporpammupoBanus Python

3ampemieHo
Bxox B MecceHKepsl, 001aYHbIe XPaHMIIHIIA,
oy4Ty, (POPYMBI H COLI. CETH.
[Tpy ommboYHOM Iepexoie CChUIKa, JODKHA

OBITH 3aKpHITA B T€UCHUE 15 CeKyHI.

3a nocemieHue
OTrPaHUYCHHBIX B
MO/TyJIC HHTEPHET-
pecypcoB Oaibl,
HaOpaHHbIE 32
JIAHHBIA MOJYJIb,

OOHYIISIIOTCS

HUcnoab3oBaHNe BCTPOEHHOM
JOKyMEHTAIlUH, TOKyMeHTauu clever u
clever-show

Hcnons3oBanue cOOCTBEHHBIX HOCUTEEH
I/IH(I)OpMaI.[I/II/I, BKJIIOUAs KaKHe-ITu00 3aIucu

HlITpad cormacHo
TO

JocTyn K nepevyncaeHHbIM

HHTEPHET pecypcam:
- Gitbook, cripaBoYHUKH KOMaH]I SI3bIKa
nporpaMmmupoBanus Python, cipaBodnbie
Matepuainsl o Blender, ROS, chrony

Pa3memenne Ha HOyTOyKe KOHKYpPCAHTa
HCIIOJIb30BaHKE B KOHKYPCE JOMAITHUX
MPOrpaMM- 3arOTOBOK, TOTOBBIX KOJIOB.

bamer,
HaOpaHHbIE 32
JAHHBIA
MOJIYJIb,
OOHYJISIFOTCS.

OKUJIAEMBbBIH PE3YJIbTAT BBIIIOJIHEHUSI MOY.JISI
(%j [MoarorosineHo u HacTpoeHo 110 u 06opyaoBaHKe

HpOBeI[CHBI TCCTOBBIC BbIJIICTHI M OTJIaAKa HaA ITOJIMI'OHEC

[IpoBenena 3aueTHas MOIBITKA.

Poii 1poHOB coBepIIMII TOJIET B COOTBETCTBUU CO CLIEHAPUEM
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Mooyne D

BoinmoJiHeHMe MOJIeTHBIX MUCCHM

B ABTOMATHYCCKOM PCKHUMC
Onucanue 3agaHus:

Muccusi. Ha peanvrhom noaucone Haxo0samces 3 uz300pajiceHus 8 npou380abHbIX MOYKAX.
Hzobpascenus evibuparomes cayuatinolm oopazom uz 10 3apanee 3a20mOG/IEHHUIX.
Heobxooumo obnapyscume ux u xiouums c8emoouoOHy0 UHOUKAYUIO 8 COOMBEMCIEUU
C YBEMOM U30OPANHCEHUS.

o OO0l IIaH MOLYJIst 4 waca
N BHecenue n3MeHeHNn B KOHCTPYKIMIO KOITEPA. 60 MuH
K YcTaHoBKa TOTIOJHUTEIHFHOTO O00PYA0OBAHUS

Hamnucanue nporpaMMmel 1 0T/a/ika B CUMyJiaTope. BrinmoaHenue 170 mun
ABTOHOMHBIX TOJIETOB IO MUCCHUHM, BBITTOJIHEHHE 3a4ETHOTO
MoJieTa
(Qj DopMHUPOBAHUE U COXPAHEHUE OTUETA 10 munH
(@)
G CekpeTHasi 4yacTh Pacnonoocenue u nepeuensv gnazos
Ne2 IIpumensiemoe odopyaoBanue u I1O
JlerarenbHoE KoHcTpykTop mporpaMmmupyeMoro KBaapoKoIrTepa.

000pyI0BaHUE ITpumep; «COEX Knesep 4 Code»

BcenomoratensHo | PEeMKOMITIEKT, HHCTPYMEHTBI, PACXOIHbIE MaTepHAIbI,

e obopynoBanue | JlomoJHUTENbHBIE TaTYMKH, COBMECTUMBIE ¢ RaspberryPi.
Tyn6okc ydactHuka, cornacHo TO KOMIETeHIINH.

Ha6op kaprouek ¢ nzobpaxxenueM diaros B popmare .png 10 mir.

HoyTt6yk [TpenycranoBiennsiii cumyssitop Gazebo
IIporpamMmmuoe Cucrema HaBuranuu mo Aruco-metkaM, ColorMania, Chrome,
obecrieueHue QgroundControl, NotePad ++/Sublime Text (nau aHajaor

penakTopa koja / cpensl pazpadbotku), SFTP knuent
WinSCP/Filezilla, Balena Etcher, VLC media player, Gazebo




VIl OTKpbITbI OT6OPOUHbIN YemnuoHaT YA no craHgaptam APMH KoHKypcHoe 3agaHue

JlonmycTuMmbIe 1)https://clover.coex.tech/ru/.(Jlonyctumo  mcnons3oBanme  nmo6oro
CCBLIKH paszena)

2 https://pythonworld.ru/samouchitel-python
3)https://docs.opencv.org/master/d6/d00/tutorial py root.html
4) https://wWww.ros.org

)
AJIFOpI/ITM BBIINTOJITHCHUSA 3a1aHUSA V

3aoaua Bxoonwie oannwvie Buvixoonwie oannuvie

Coxpanenue  Bce daiinbl Bce daiinb Mmoaysis HE0OX0IUMO
daisioB COXPaHATh B IAIKE
«IIporpammupoBanue ® HN» Ha
pabouem cToJie
(rne ® U — damunusa Ums
KOHKYPCaHTA)
Hacrpoiika Habop u3 10 kaptuHok ¢~ MunumyM 3 n300paxeHust
CUMYJIATOPa  Pa3JIMYHbIM PacoJIOKEHBI Ha MOJIE B CUMYJISITOPE
Gazebo U300paKeHHEM Gazebo. CoxpaHeH CKpUHIIOT, Ha
KOTOPOM BHJIHO HE MeHee 3 (iaroB Ha
MOJIUTOHE
Hanucarsb Mup B Gazebo, IIporpamMma aBTOHOMHOIO 10JIETA
NnporpamMmmy CO3/1aHHBIA HA MTO3BOJISIOIIASA HAWNTH, paclO3HATh
MPEABIAYLLIEM [Iare M300paKEeHUsI U BKIIFOYUTh
CBETOJMOJHYIO JIEHTY B LIBET
PAcCo3HAHHOTO U300paKEHHUSI
Coxpannthb [Iporpamma aBToOHOMHOTO  COXpaHUTh C UMEHEM
nporpamMmmy II0JIETa, HAIMCAHHAS Ha B_fly_Necomp.py
IpeabIAyIIEM 1are rie Necomp = Homep pabouero mecta
YYaCTHHUKA
OTaagurh [Iporpamma aBToHOMHOrO  [Ipon3BEeAEHHBIN aBTOHOMHBIN MOJIET B
nporpamMmmy MoJIeTa, HAalMCaHHAs Ha CUMYJISITOPE.
MPEABIAYLLIEM LIare ABTOMaTUYECKH CPOPMUPOBAHHBIM
OTYET
HoaroroBurs = OTYET, MPOrpaMMHO CoxpaHuUTh ¢ UMEHEM
oT4yeT copMUpOBaHHBIN Ha report fly Necomp.txt, rae Necomp =

MPEIBIAYIIEM IIare

HOMeEpy pabo4ero Mecra y4acTHUKA).

OTYET CONEPKUT JaHHBIE:
1. Name of country (x, y)
2. Name of country (X, y)
3. Name of country (X, y)


https://clover.coex.tech/ru/
https://pythonworld.ru/samouchitel-python
https://docs.opencv.org/master/d6/d00/tutorial_py_root.html
https://www.ros.org/
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I'ne
Name of country - cTtpana, dar
KOTOpPOM ObLT pacmno3HaH, (IPUI0KEHUE
9)
(X, y) - KOOpAMHATHI LIEHTpa
pacrno3HaHHOTO ¢iara B CUCTEME
KOOpPJIMHAT aruco map

[ToneTsl Ha mosUroHe (Mo 5 MuUH). 3a4ETHBIN MOJIET OCYIIECTBISECTCS B paMKaX MOJTYJIs

Otiaaguth [Iporpamma aBTOHOMHOTO =~ ABTOHOMHBIN MOJIET HA MOJIUTOHE U

nporpamMmmy M0JIeTa, HAalTMCaHHAs B aBTOMAaTUYEeCKU C(HOPMUPOBAHHBIN
IpeablayIeM MOYJIe OTYeT

HoaroroBurs = OTYeT, MPOrPAMMHO OTtueT (coxpaHeHHas Ha paboyeM CToJie

oTYeT copMUpOBaHHBIN Ha windows B nanke “Moayns D” ¢
IIPEAbIAYIIEM L1are umenem D _report_fly Necomp.txt, rae

Necomp = Homepy pabouero mecta
YYaCTHHUKA), COJIEpKAIUN CIEaYIOIINE
JTaHHBIC:

4. Name of country (X, y)

5. Name of country (X, y)

6. Name of country (X, y)
rae Name of country - ctpana, gar
KOTOPOM OBbLT pacrio3HaH (MPUII0KEHUE
9), (X, y) - KOOpJIMHATHI 1IEHTPA
pacro3HaHHOTO ¢urara

Oco0eHHOCTH BBITIOJIHEHUS 3a1aHUS:
1. 3anpemieHO UCHOIB30BaTh COOCTBEHHBbIE HOCUTEIN MH(OPMAIINH, 3arOTOBICHHBIE
3aMyCy WK Ma0JOHBI TPOTPaMM.

2. Kon ABTOHOMHOTO oJIeTa NULIETCS Ha A3BIKE Python
C MCIOJIb30BaHUEM MHCTPYMEHTOB ROS.
3. TecToBBIE BBUIETHI U oTJajaKa Ha MOJINTOHE

(mo 5 MMH Ha KaXIOro KOHKYpCaHTa, B TIOpAJKE >KMBOM ouepeiam.
KonuyecTBO T€CTOBBIX MOMBITOK OIPAHUYEHO BPEMEHEM MOJTYJIS)

4. 1 3a4eTHBIN NOJIET HA MTOJIUTOHE C BBIIIOJHEHUEM MHUCCUU B @BTOHOMHOM PEXKHUME
Ha KaKJ0T0 KOHKypCaHTa Mo 5 MUHYT, B MOPSIIKE )KePEObEBKHU.
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Ne 5 o
- PACIIOBHABAHMUE ®PJIAT'OB - CJI0KHAsA MUCCHUS B AaABTOHOMHOM I10J1€TE

3aoanue Ilpumep nonuzona

Muccust

. Pacno3nats 3 ¢uara Ha
(hU3UYECKOM MOJIUTOHE,

« Bxirouuts
COOTBETCTBYIOIIYIO
IIBETOBYIO WHIUKAIIHIO

« IIporpaMMHO COXpaHUTH
JAaHHBIE O PACTIO3HAHHOM
(dnare B oTYET

Hanucana u mpoTecTupoBaHa B CUMYJISTOPE MporpaMmma

[TpousBeneHbl HE0OXOIUMBIE JIOTIOJIHUTENILHEIE HaCTPONKH
JpOHA M KaMepbl

HpOBeI[CHBI TCCTOBBIC BBIJICTBI N OTjJagKa Ha  IIOJIMT'OHEC

lit]

[}

[=]
OKUJAEMBIN PE3YJIBTAT BBIIIOJTHEHUS MOY.JISI -

o 5] BoBo

Brimonnena Muccusi B aBTOHOMHOM PECKUME Ha ITOJIMTOHEC



VIl OTKpbITbI OT6OPOUHbIN YemnuoHaT YA no craHgaptam APMH KoHKypcHoe 3agaHue

Mooyne F
BopinnojiHeH e aBHAMOHUTOPHMHIAa B ABTOHOMHOM

PEKUME

Onucanue 3a1aHus

Muccuss. Oona u3 pacnpocmpaHeHuviX 3a0ay, KOMOpPYI0 pewarom OpOoHbl — 3MO
asUamMoHuUmopune u @gomocvemka mecmuocmu. Bawa 3adaua — paspabomams

NPOSPAMMHBIU KOO,

npu nomouwiu Konopoco KBGOPOKOVIWZBP 6 ABNMOHOMHOM peodtcume

BLINOJIHUMb YOMOCHEMKY JIeMHO20 N0 NPU NOMOUWU YCMAHOBIEHHOU HA HeM Kamepbl. B
oanvHeluem 8am HeoOxo00umMo 6yoem oopabomams pe3yibmamsl A8UAPOMOCHEMKU U 8
omueme yKazamov 00beKmbl, KOMOopwvle 8bl CMOTIU OOHAPYHCUMD.

Ne 1 OO0muii mIan MoOIyJIs 3 yaca
% Hamucats mporpammy Juist aBUaOTOCHEMKH 120 Mun
- ),
[IpoBecTu TeCTOBbIE MOMBITKH
» 60 MmuH
B [IpoBecTr 3a4eTHBIN NTOJIET
G CekpeTHas 4acTh PacnoJio:keHne 00beKTOB HA MOJIMTOHE

Ne2 IIpumensiemoe o6opynoBanue u IO
Jlemamenvhoe KoHcTpykTOop mporpaMmmupyemMoro KBaapoKornrepa
obopydosanue [Tpumep: «COEX Knesep 4 Code»

Bcenomoeamenvrnoe | PEeMKOMILIEKT, HHCTPYMEHTBI, PACXOHbIE MaTepHUabl,

obopydosanue JlonoJIHUTENIbHBIEC TAaTUYMKHU, COBMECTHMBIE ¢ RaspberryPi.
Tyn6okc yuactHuka, cornacHo TO komneTeHIIMu

Hoymoyx [IpenycranoBnennsiii cumyssatop Gazebo,

IIpoepammnoe Cucrema HaBurauu no Aruco-MeTKam,

obecneuenue Arduino IDE, ColorMania, Chrome,

QgroundControl, NotePad ++/Sublime Text (wu apyroi
penakTop kojna / cpena pazpadborku), SFTP xknuent
WinSCP/Filezilla, Balena Etcher, VLC media player, Gazebo

Jlonycmumpvie
CCOLIKU

1)https://clover.coex.tech/ru/.

(Honycmumo ucnoavzosanue 1106020 pazoena)

2 https://pythonworld.ru/samouchitel-python
3)https://docs.opencv.org/master/d6/d00/tutorial _py root.html
4) https://Www.ros.org u ap., onpeaeraeHuble 3kcrnepramu B C-2



https://clover.coex.tech/ru/
https://pythonworld.ru/samouchitel-python
https://docs.opencv.org/master/d6/d00/tutorial_py_root.html
https://www.ros.org/
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KoHKypcHoe 3agaHue

A.]IFOpI/ITM BBIINIOJIHCHUSA 3aJaHUA

Bxoonwie oannwvie

3aoaua

Buvixoonwie oannuvie

Hanucarts
porpammy
aBTOHOMHOT'O
rnoJjera JPOHA,
BBIMIOJTHSIOIITY O
doTOCHEMKY

doTorpaduu JIETHOTO TOJIS C
00BEKTAMM B JIETHOM I10JIE

[TIpoussectu [ToneTHas 30Ha ¢ oObEeKTaMHU

TCCTOBBIC ITOJICTHI

[IpousBectu IToneTHas 30Ha ¢ 0OBEKTaMHU,

3a4E€THBIN MTOJIET

BpeMsl IOCAJKU

Neq IHOJINT' OH

I R

Muccus:

e [IpousBecTH  aBTOHOMHBIN
B3JICT, BBITIOJIHUTH TOJIET TIO
pa3pabOTaHHON YYaCTHUKOM
TPACKTOPHUH.

e BpINOIHUTH
dboTtorpadupoBanue JIETHOU

30HBI
o [lpu BBIIIOJIHEHU U

dbotorpadupoBaHus

BBITIOJTHUTD VH]IUKAIUIO

CHHHUM IIBCTOM.

e Ilpu mocaake — BBINOJHUTH
CBETOBYIO WHIUKALAIO
KpPaCHBIM IIBETOM

Hpumep CXéMbl nOJ1UuZOHA

[Iporpamma, coxpaHeHHasi Ha
pabouyem ctosie windows B marnke
“Monayns F”

c umeHeM F_fly Necomp.py,
rae Necomp = Homepy pabouero
MeCTa y4acTHHKa ¢ (hailiiom
OTYETOM, TJIe YKa3aHbl BCE
HallJIeHHbIE OOBEKTHI C HMEHEM
F fly Necomp.doc/docx.
ABTOHOMHBIH MOJIET,
dboToChEMKa U MOCaTKa

ABTOHOMHBIH ITOJIET,
dboTOCHEMKA U TTOCATKA

=

‘f ’/‘l‘
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e [Ilocanky OCYLIIeCTBUTH B
HAYAJIbHBIX KOOPAMHATAX

Oco0eHHOCTH BBITIOJTHEHUSI MOIYJISL:
* Bpewms TecToBOrO nojiera - S MUHYT,
KOJIMYECTBO IOJIETOB HE OTPAHUYEHO B MOPSJIKE )KUBOM OUepen
*  BpeMs 3a4€THOM TMONBITKU — 5 MUHYT

OXKUIAEMBIH PE3YJIbTAT BBIIIOJTHEHUS MOJYJIS

X YcTaHoBieHO HEOOX0IMMOE 000PYI0BaHHE

(Q) Hanwucana ImporpamMmma JJisi BbIITOJTHCHU MOCTaBJICHHOM 3aJ1a4M
L)

bd

BrimoyiHeHBI TECTOBBIEC 1 3aY€THBIC MOJIEThI B COOTBETCTBUU C MUCCHEH
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5. Kpurepuu oueHKH
TaOmura 2.

banasl

KpI/ITepI«lifI Cyneiickue O0bLeKTHBHAA Oomas
ACMEKThI OLleHKA OLleHKA

A 2 13 15
PazpaboTka aHumaruu st poeBoro moJiera
1 19 20
3aIycK pOo€BbIX MOJIETOB
BeimosHeHue MOJIETHBIX MUCCHI ! 19 20
B ABTOMAaTUYECKOM PEKUME
BrimonHenue ABUAMOHUTOPUHTA B 5 " s
F
ABTOHOMHOM PEKUME

Pacnpeﬂeﬂeﬂl/le TPYAOBbBIX HABBIKOB B paMKaX pelllaceMbIX 3a1a4
N Pabota ¢ nokymeHTanue,
pabota B 0(hMCHBIX MTPOrpamMMax v
AHamn3 JaHHBIX _
Soft skills v/
CdopmupoBaH u ciaH OTYET
— v
Hacrpotiika, Menkuii peMOHT,
N . N4
K paboTa ¢ MHCTPYMEHTOM Hard skills
N Pabora ¢ ceHcopamu, JaTYNKaMu, MAaHUTYJISTOPaAMH, =
K MOJIE3HOM HArpy3KOou
E YcTraHOBKa M 3aMEHa JIEKTPOHHBIX KOMITOHEHTOB
[TporpammupoBanue. Pazpabotka codra, mpuinoxxeHui,
% BUPTYaIbHLIX MAILIMH, CAMYJISTOP Pa60Tauc 1o
L) KuroueBoii HaBbIK
PaGora B 3d pegakTopax Key skills, Core
@J skills
L
% MaremMaTHueCKUE pacueThl, pacueThl (PU3NKU TOIETA U P
L)
KoHTpob 32 aBTOHOMHBIM TIOJIETOM '
& Hard skills
[TunotupoBanue
f N



VIl OTKpbITbIN OT60pPOYHbIN YemnuoHaT YA no craHgaptam APMH

KoHKypcHoe 3agaHue

Pa3paboTka anumanumn
IJIS POEBOI0 M0JIeTa

POEBbIX
M0JIeTOB

Jenn C2

F Bruinmosanenue
ABHAMOHUTOPHUHIA B
ABTOHOMHOM pPeKHMe

=1 -

b=C =
-”_‘_/[/f;w{b
@ ;P
D BrInoJiHeHHe MOJETHBIX
MHCCUMH B
ABTOMATHYECKOM
pe:knMe

Jenn C1

4 monyJist

6.11puito:keHusI K 32JaHUIO

Ipunoxenue 1

Onucanue 3a1aHust ‘ Bpemst
[&1h | Monenupoanue okpysxeHns
If Pa3pabotka TpackTopuun mosiéra 3q
[— OKCTHOPT aHUMAITIH
(Qj YcranoBka u Hactpoiika [1O n o6opypoBaHus
B | s CEpPBEPHOM U KIUEHTCKOM YacTu
44
ko d IToneT IpoOHOB CO CBETOBOW MHAMKALIAEH
B COCTaBE€ POsi, COINIACHO 3aJaHUI0
(Qj Hanucanue nporpammel 1151 aBUAMOHUTOPHUHIA
()
TecTupoBaHUE U OTIIAJKA HA IIOJUTOHE. 24
I | [loaroroska oryera
y Brecenne nsmeHeHn B KOHCTPYKIAIO KONTEPA,
N YCTaHOBKA JOMOJIHUTEIFHOTO 000pYIOBaHUS
~ —| BblnonHeHne aBTOHOMHBIX II0JIETOB [10 MUCCHU:
BeinonHaeHue aBTOHO 0JIETOB 110 MUCCHH: q
?lﬁ - pacmo3HaBaHue 00BHEKTOB HA MOJIUTOHE
- paboTa c JaTYMKaMHu,
las | [loaroroBka u 3arpyska oTyera

2 KOHKYPCHBIX JHS

13

yacoB

Bauibl

15

20

15

20

70

oaL10B
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[punoxenue 2

e
IItpadgubie cankuuu. B cioyuae Hapymenuit KonkypcanTom periameHta YemmuoHata M IpaBHI
KoMrieTeHInH, 3ahukcupoBanHblx B TO n Th, KoHKypcaHT MOXKeT OBITh OTCTPAHEH OT BHINMOJHEHUS
MO/LYJISI. [Ipn 3TOM, HaOpaHHBIE 32 JaHHBIA MOJyJIb Oasubl OOHYJISIOTCSL.
ITpu rpyObIX HapylIeHUsX (TaKUX, KaK BMEIIATEIbCTBO TPEThUX JIUI B CAMOCTOSATEIBHOE BBINOJIHEHUE
KOHKYPCAaHTOM 3aJaHMsi, TIOIbITKAa BOCIOJb30BATbCSI CTOPOHHEH IOMOLIbIO, HEYBAKUTEIBHOE

OTHOIIIEHUE K DKCIepTaM | Jip. ooo3HadeHHbIe B TO, a Takxke HapyimeHue Kogekca 3TUKHA) KOHKYPCAHT

OyaeT TMCKBAJIM(PUIIUPOBAH.

OOmue nmpaBuJjia 1 OrPAHNYCHUS

1

Ncnonb30BaTh BCTPOEHHYIO
CIIPaBOYHYIO HH(POPMAIIUIO
HCIIOIB3yEMBIX IPOrpaMM

e
Hcnonb3oBaTh CTOpOHHUE
HuTepHeT-pecypchl, He yKa3aHHbIE
B K3. [IpoHocHTh Ha MIOMIAKY
«YMHBIE» Yachl U (UTHEC OPACIIETHI,
HAYITHUKHA, MUKPOHAYIIIHUKH

3a HapyIIeHHE
JAHHOTO TPaBHJIa
0asutbl, HaOpaHHbIE
KOHKYPCAHTOM 3a
MOJTyJIb, OOHYJISIOTCS

Hcnonp3oBanue nporpaMm:
Putty\Notepad ++\Visual
Studio Code\

TekcroBslit pexakTop -Word
WX UHOU
Gazebo (u Bce
MpelyCTaHOBJICHHbBIE B
CUMYJISITOPE IPOTrpaMMBbl)
Google Chrome\
QGroundControl
Webex\ Zoom\ ColorMania
Windows media player\ Paint\
Taiimep
https://soft.mydiv.net/win/do
wnload-Taimer-
sekundomer.html

Hcnonp3oBanne cOOCTBEHHBIX
HocuTeNel nH(OopMaIH, 3aMETOK
Y MHCTPYKILUH B TI0OOM BH/IE.
Bxon B MecceHKepsbl, 00JIauHbIe
XpaHWINIIA, TTI0YTY, POPYMBI U
COIl. CETH.

[Tpu ommbovYHOM TEepeXxoie MO CChUTKE
OHa JIOJKHA OBITH 3aKpbITa B TEUCHHE
5 ceKyHJ)

3a HapylIeHUE TaHHOTO
mpaBmIia OaJIbI,
HaOpaHHBIC
KOHKYPCAHTOM 3a
MOJYJTb, OOHYJISIOTCS

CaMOoCTOSTEILHOE BBIIOIHEHNUE
KOHKYPCHOTO 3aJIaHMSI.
IMogHsTHE CUTHAIBHBIX
KapTOYeK T KOMMYHHUKAIIUU
c akcrieptamu (cm TO)

[Tomors TpeThux I, BepOATbHOE U
HeBepOAITbHOE OOIIIEHHE BO BpEeMS
MOAYJid € OCIIbIO MOJTYYCHUA
NPEUMYIIECTB MIPH BHITOJHEHUH
KOHKYPCHOT'O 3aJJaHUs

B nopsaxe,
MPEAYCMOTPEHHOM
perinamentoM TO
KOMITETEHIINHU

Hcnons30BaTh HHCTPYKLIUU OT
KomaH/pl 110 ynpaBiieHHIO
COPEBHOBAHUSIMU

CaMOCTO}ITGHBHBIe I[GﬁCTBHH 663
yBeaomiieHus ['D, nokuganue
pabouero (kpome ciryuaeB YII)

HITpad, cornmacao TO

Henate mometku B Qaitnax K3,
KOTOPBIE MOJYYal0T KOHKYPCAHTBI

Pa3memnenne Ha HOyTOyKE KOHKYpPCaHTa U
UCIIOJIb30BAaHKUE B KOHKYPCE JIOMAITHHUX
HPOrpaMM-3aroTOBOK, TOTOBBIX KOJIOB

Bannbl, HaOpaHHbIE
YYaCTHUKOM, OOHYJISIOTCS



https://soft.mydiv.net/win/download-Taimer-sekundomer.html
https://soft.mydiv.net/win/download-Taimer-sekundomer.html
https://soft.mydiv.net/win/download-Taimer-sekundomer.html
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IIpuioxenue 3

IIpnioxenue 4

10 - GPIO15 - RxD
12 - GPIO18
14 - Ground

24 - GPIO8 - CE0
26 - GPIO7 - CE1

2 - 5V Power
4 - 5V Power
8- GPI014 - TxD

16 - GPIO23
18 - GPI024
20 - Ground

22 - GPI025
32 - GPIO12
34 - Ground
36 - GPIO16
38 - GPIO20
40 - GPI021

30 - Ground

GPIO27 - 13
GPIO22 - 15
Ground - 25

GPIO17 - 11

ECC ID: ‘2ABCB-RPI132
1C: 20953-RP132

THE
UNOFFICIAL

ARDUINO

PINOUT DIAGRAM
e N

e Absolute max 200mA
Tor entire package:

Connected to the ATMega
and used for USE program
and communicating with it

o W (o) (0 -
o S

PCINTIS H PCe F
INTO__H PCINTIE H PD2 ﬂ—[z

E
v
Eﬂ

i

[Cwi oczs H paints M pos HIERH 3
(oo Ko Moo Heo EH_ ©
(o o M

L IJ

1

1

=
a2l

o o) G o )
(oo )

”1

1

_ Raspberry Pi

LEGEND

CONTROL
PHYSICAL PIN
PORT PIN |

= RMRELEL
ATMEGA328 PIN FUNC |
DIGITAL PIN |

&) General Information
/A Pay Attention
No Reall
& pavaTTENTION
® o
RES 2
PCINTI2 ) Onversi

on 2
Analog Pins are reversed

PCINT11
~ ] 2q.ADAT ATSAD

—ER - re H pov )
—EEEHER- P H o )
—{EGE R P H{_PaTe

o~ - res H ponTs

‘Www.pighixxx.com
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IIpnioxenue 5

SIGNAL
.

+5V

GND
-

ES@!

123456

O

o=
o
P=
o=
-
o
-y |
1

COEX PIX Rev1.2

FLIGHT CONTROLLER

=8 Sea
SssnotoeensomnnasencEnee o
P4 =

wal iy

Lo

e —
e= g eas

[

[T

IIpuioxenue 6

RASPBERRY PI
PINOUT

3V3 power o
GPIO 2 (SDA) o

GPIO 3 (SCL) o

GPIO 4 (GPCLKO) o
Ground o

o0 o0 o o

GPIO 17 o

o

GPIO 27 o

[}

GPIO 22 o

o

[}

3V3 power o
GPIO 10 (MOSI) o

GPIO 9 (MISO) o
GPIO 11 (SCLK) o

0O 0 o o

Ground o

GPIO 0 (ID_SD) o
GPIO5 o

GPIO 6 o

GPIO 13 (PWM1) o

o 0 0o o o

GPIO 19 (PCM_FS) o

[}

GPIO 26 o
Ground o

5V power

5V power

Ground

GPIO 14 (TXD)
GPIO 15 (RXD)
GPIO 18 (PCM_CLK)
Ground

GPIO 23

GPIO 24

Ground

GPIO 25

GPIO 8 (CE0)

GPIO 7 (CET)

GPIO 1 (ID_SC)
Ground

GPIO 12 (PWMO)
Ground

GPIO 16

GPIO 20 (PCM_DIN)
GPIO 21 (PCM_DOUT)
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IIpunoxenne 7

[IBeToBO¥ CHIEKTp I KATMOPOBKH MHIUKAIIH
90

Pink #FFCOCB 255,192,203
Orange #FFA500 255, 165, 0
Yellow #FFFF00 255,255,0

#800080 128, 0, 128

#000000

Aqua #OOFFFF 0, 255,255

#0000FF 0,0, 255
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[Tpunoxenue 8
OOHOBHTE PEMIO3UTOPHH apt:

curl -s https://raw.githubusercontent.com/ros/rosdistro/master/ros.asc |
sudo apt-key add -
sudo apt-get update -gqgq --allow-releaseinfo-change

3arpy3uTe penosuTtopui clever-show 1 yctaHoBuTe HeobxoaMMble ANs KIMEHTA 3aBUCMMOCTHU

git clone https://github.com/CopterExpress/clever-show.git
sudo pip install -r /home/pi/clever-show/drone/requirements.txt

YcTaHoBUTe chrony 1 ycTaHOBUTE KOHPUIYpaLMIO NO YMONYAHUIO:

sudo apt-get install -y chrony

sudo cp /home/pi/clever-show/examples/chrony/client.conf
/etc/chrony/chrony.conf

Ckonupyiite pannbl cepsucos clever-show n 3anyctute mx:

sudo cp /home/pi/clever-show/builder/assets/clever-show.service
/1lib/systemd/system/

sudo systemctl enable clever-show.service

sudo systemctl start clever-show.service

sudo cp /home/pi/clever-show/builder/assets/failsafe.service
/1lib/systemd/system/

sudo systemctl enable failsafe.service

sudo systemctl start failsafe.service

3anycK K/IMeHTa Ha ApoOHe:

sudo sh clever-show/builder/assets/client-setup <SSID> <password>
<copter name>

[IpuMmep :
sudo sh clever-show/builder/assets/client-setup drone-show-wifi
password 12345 clover-1

HacTpoika nogknoueHus K cepeepy:

sudo nano clever-show/drone/config/client.ini

IoBGaBbTe B pasIejie Server CTPOUKY, 1p Bamero cepBepa B CeTU:
host = host

[IpuMmep :
host = 192.168.1.5

MNepe3anycTturte cepsBuc clever-show:

sudo systemctl restart clever-show

MpoBepbTe KOPPEKTHOCTb paboTbl cepBuUca:

sudo systemctl status clever-show




VIl OTKpbITbIY OT6OPOYHbIN YemnuoHaT YA no ctraHgaptam APIMH KoHKypcHoe 3agaHue

[Ipunoxxenune 9

IIpumep moas ¢ Qr-xkogamu
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