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1. Dopma yyacTusl B KOHKYypce: NHauBuayanbHblil KOHKYPC

2. OOuree BpeMs HA BbINOJIHEHUE 3a{aHus: 20 u.

Koauuecmeo yacoé na eévinonnenue Konuuecmso mooyneii Konuuecmso konxypcuvix
300aHUA onell

20 yacosn 6 MmomyJeit 3 mHsg

Ikcnepm u Konkypcanm 00a3anbl 03HAKOMUMbCA
¢ Koukypcunoim 3adanuem /10 nauana copesrnosanuii

3. 3anaHue JJIS KOHKypCa

3amporpaMMHpOBaTh JIPOHBI IS IOJETa B aBTOMATHYECKOM pEKHME C
NPUMEHEHHEM  s3bIKa MporpamMmupoBanus Python, wucmons3yst GopToBoi
mukpokomibtorep Raspberry Pi u cucremy HaBuraiuu BHyTpu nomerienus (Indoor
HaBuTanus) mo Aruco Mapkepam.
BeImonHeHHEe TOJCTHBIX MHCCHE JPOHAMHU TMPOU3BOAMTCS KaK OTICIBbHBIM
anmapaTroMm, Tak U B COCTaBe POsl.

4, Mopyan 3a1aHusi 1 He00X0AMMO€e BpeMs

Tabnura 1.
CopeBHOBaTeJIbHbII Bpemsi Ha
HaumenoBanue moay.as
aenb (C1, C2, C3) | 3apanme, 4.
Pa3paboTka aHumaruu aj1s poeBoro mnojera Cl1 4
3aIycK poeBbIX I10JIETOB Cl 4
C [IporpamMmmupoBaHye U TECTUPOBAHHE MOJIETOB B o) 5
CUMYJISITOpE
BrinonHeHnue noiaeTHbIX MUCCUI B aBTOMAaTUYECKOM 2 4
pexuMe
E Pemenue otpacneBoii 3anaun (6 pamxax mexywe2o 3 4
YeMNnUOHAmMa onpeoensemcs 3a0aia U NapmHéP-3aKa3yux)

[Iporpammuast 06paboTka gaHHbIX ¢ ApoHa (TexHomoruu:
S 1/ CKYCCMBEHHbII UHMENIeKM, MAWUHHOEe 3penue, C3 2
HelpoHHble cemu, 0am4uKy u m.o.)

. HUTOI'O: o611ee BpeMsi BbINOJTHEHHUS 3a1aHUSA 20 yacos

1.1 KOHKprElHT BIIpaBC 3aBCPIINTL UJIN CAATh MOAYJIb paHbII€ OTBEACHHOI'O BPEMCHHU.

1.2 ITpu nosoMKe KOHKYPCHOTO 000pYAOBaHMS KOHKYPCAHT MPOU3BOIUT MOYUHKY B OCHOBHOE
KOHKYPCHOE BPEMsI CAMOCTOSATEIBHO.
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1.3 CoGmionenne TexHuKH 6€301aCHOCTH Ha pabodeM MecTe M IpH HoJIeTax,
OXpaHa TpyJa U MOpsAJI0K Ha paboyeM MECTE OLIEHUBAIOTCS HA IPOTSHKEHUN BCEIO COPEBHOBAHUS
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3. OIMCAHUME 3AJAHWA ITO MOAYJIAM

Mooyns A
o Pa3pa0doTka aHMMAIMMY JIJISI POEBOI0 0JIeTa

Onucanue 3a1aHNA .
Muccusi. Opeanuzamopvi NPpa3OHUYHO20 MePONPULMUSL BKIIOUUIU 8 CYESHAPULL
KpeamusHyo NOCMAaHoBKy ¢ NPUMeHeHuem posi OpOHO8 HA CYeHe.
Ilocmynun 3axa3z opeanuzo8amo woy U3 Mpex UMerWUxXcs 8 Opeanu3ayuu OpoHo8 .
Ha nepsom smane neobxooumo npedocmagums 3aKaz4uxy aHUMAyuio, 8 COOMeemcmeuu
co cyenapuem 051 0eMOHCMPAYUU 8 BUPYATILHOU cpede NOAEM Posi OPOHOS.

B pamkax 3ajaHNs KOHKYPCAHTY HEOOXOAUMO:

1.Coznates 3D monens nonurona (OKpykeHusi) 6 cpede Blender;

2. Pa3paboTtath U 3KCOPTHUPOBATH AHUMALIUIO JUIsS pOsl IPOHOB B cpede Blender.
3. AHuMarus J0KHA COOTBETCTBOBATH 3asBJIeHHOMY crieHapuio (T3)

4. DKCIOpTUPOBATH, APXUBUPOBATH, 3aTPy3UTh AHUMALIHIO

5. BeIrpy3uTh BUIEO-PEHAECP aHUMALIMHU

Ne 1 OO0mmii IJIaH MOYJIA 4 yaca
Co3naHne BUPTYaJbHOI0 OKpPYKeHHsl B TpexMepHOM penakrtope Blender
« 3D mopneneit okpyKeHHs BO3IYITHOTO TPOCTPAHCTBA
1 (ToJ1, CTeHBI, 0OBEKTHI MOJIUTOHA U T.]I.) 60
+ HaJIO)KEHHE MaTepuajioB Ha OOBEKTHI MOJIUTOHA MUH
« Pa3Mmernienuie HCTOYHUKOB OCBEILIEHUS
« pa3MeleHHe BUPTYyAIbHON KaMepbl, 0003pEBAIONICH IMOJTUTOH
Pa3Menienue kapThl aruco-MapKepoB B BUPTYaJIbLHOI cpeje 10
2 n3o0pakeHue KapThl Aruco MapKepoB
(MO3KeT OBITH OAYYEHO YYACTHHKOM CAMOCTOSTEIILHO U3 TOIHKa /aruco_map/image) MHH
3 3arpy3ka u pasMelleHue TpeXMepPHBIX Mo/iejiell KONTepoB. 10
HacTtpoiika n npuBsi3ka K MoeJisiM KONTEPOB BUPTYAJIbHBIX KaMep MUH
IIpopaboTka 3;1eMeHTOB TPAEKTOPUIl aHUMAIIMU KONITEPOB 105
4 | e cOrmacHO KOHKYPCHOMY 3a/IaHUIO0 MOIYJISI MU
e CO3JIaHUE KOHKYpPCAaHTOM COOCTBEHHBIX TPAeKTOpHUI-aHUMAIUI
IIpoBepku aHMMaNuil B BUPTYAJIbHOM cpejie
(mpoBoAUTCH VI BCeX KONTEPOB HA MPOTHAKEHUU BCel aHUMALMH)
e PACCTOSIHUU MEXAY APOHAMU 15
5 |« paccrosHUI MEXIY NPOHAMH U 00BEKTaMU MOJIUTOHA MU
e CKOpOCTEH MepeIBUKEHUS JPOHOB
e BUJAMMOCTH M OCBEIICHHOCTH MOJsi ArUCO MapKepoB U3 BUPTYaJIbHBIX KaMep
JPOHOB
o 10
@ YcraHoBKa aj/ioHa Al IKCIOPTA AHUMANMH. JKCIIOPT AHMMALMH. MU
o Boirpy3ka Buaeo anumManum, ucxoaHoro ¢aiijaa Blender B ¢popmare .blend. 30
OT1uéT coxpaHATh B NanKe Ha pa0o4eM CTOJIe KOHKYPCAHTAa MHUH
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BupryanbHoe OKpY:KeHHue, CleHAPUH oy,
TPAEeKTOPHs N0JIeTa POsi IPOHOB

a CekpeTHas 4yacThb

Ne 2 IIpumensiemoe od6opynoBanue u I1O
IT HoyTtOyk, Mbiiika IIpenycraHoBiIeHbI
060DV LOBAMIE cumynsatTop Gazebo u
pPyA Blender
QgroundControl AKTyalbHasi BEpCHs
Cpena 3D monenupoBanus (Blender) Y P
Bbpaysep Chrome/Firefox
NotePad ++/Sublime Text AmnHayioru peakropa Koja /
IIporpammuoOe
cpeabl pa3paboTKu Ha
oOecrieueHue
ycMoTpernre KoHkypcaHTa
VLC media player
Penosuropwuii clever-show AKTyasbHas BepCcus
\VVMware Player/ Virtual Box

JlomycTUMBbIe https://github.com/CopterExpress/clever-show

CCBIJIKHN -
BAXHO! He ycranaBnuBaTh CTOPOHHHUE TOJIH30BATEIHCKUAE aFIOHBI (JIOTTOJTHEHUS)

A.]'IFOpI/ITM BbBIINNOJITHCHUSA 3aJaHUA \/

3agaua Bxoanble BbIxoaHbIe JaHHBIE
JaHHDbIE

Pazpaborats u e T3 Ha CoxpaHeHHBIE B TAINKe ¢ Ha3BaHUEM
AKCTIOPTUPOBATH pupryansHoe  «AHumanusi_®_W» Ha pabodeM crone
AHUMAIIUIO JJIs1 okpyxenne  (rme @ UM (F_I) — @amumus Mms koHKypcaHTa):
pOsi IPOHOB B
cpene Blender e T3Ha 1) Buaeco aHuMaIiK ¢ Ha3BaHHEM
CIICHapHUit «AnimationRender_F_I» B ¢popmate .mp4.
aAHMMAaIHH 2) Wcxomnblii ¢aiil aHUMaIMK ¢ Ha3BaHHEM

«AnimationSource_F_I» B popmare .blend.
e T3 masugeo 3) llonérHoe 3ananue
aHUMaIlluu HJISL posA APOHOB, SKCIIOPTHPOBAHHOC C
TIOMOIIIBIO aJI/TOHA (CTEeHEPUPOBAHHAS TTaIKa C
daiinaMu aHUMAITAN)

Oo6mee Texnuueckoe 3aganune CoepKUT TPeOOBAHUS, COTIACHO dTANaM BHITIOTHEHUS .
JlaHo B mpuMepax, B pamkax 30% HM3MEHEHHI BHOCSTCS aKTyallbHbIE MapaMETPhI,
COTJIACHO 3aj/iaue, BBINMOJIHSAEMON B paMKax MOAYJISA HA TeKylleM YeMnuoHare.

1. TpebGoBaHus K BUPTYATbHOMY OKPY>KEHUTO
2. TpeboBaHMS K CIICHAPHUIO aHUMAIUH IOy JPOHOB
3. TpeboBanus K MapameTpaMm 3KCIOPTUPOBAHHOW aHUMATIHH
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4. TpeOoBaHUs K CIICHAPUIO aHUMAIUU

1. ITapaMeTpbl BUPTYAJIbHOI0 OKPYKeHHs (IpuMep)

1 | Ob6nexTs! okpyxeHus | Ilon IInockocTs 5x5 M
CreHsl Tpu TuiockocTu 5X3 M
VcTOYHUKH OCBEIIEHUS 4 MCTOYHUKA B YETHIPEX YIJIaxX CLIEHBI Ha BBICOTE 3 M
2 | Lger Ion «Yellowy
Crensl «Greeny
HcTouynuku ocBemieHus «YucThIi OenbIi
3 | BupryanbHble BuyTpu BupTyansHol cpenpl,  |PacnonoskeHue BepTHKaJIbHO BHU3, yroi 063opa 130
KaMepel IPUKPEIUIEHO HE MEHEE OMHOW  [rpamycos.
KaMepbl Ha KaXKJIOM JIPOHE
4 | KonnuectBo 3 . MnopTupoBaHa TpeXMEpHasi MOJAEIb IPOHA
BHUPTYaJIbHBIX
JPOHOB

5 | TpaexTopuu IpoHOB Cosaanbl s kaxaoro apoHa  |L[Bet coorBerctByeT HEX KOAMpPOBKE OCHOBHBIX
[BETOB IIPUJIOKEHUS 7 U pa3iyieH JUIsl KaKI0U

TPACKTOPHH
6 | Kapra Aruco Pacnonosxena B XY - mpefiesiax  |COOTBETCTBYET pEaIbHOM KapTe MO CONEPIKAHUIO U
MapKepoB TJIOCKOCTH TI0J1a MacIITaly JIMHEHHBIX Pa3MepPOB ¢ TOYHOCTHIO +0.1 M
2. [TapaMeTpbl aHUMALMH JJIS IKCHIOPTA (NpuMep)

1 [CooTBeTcTBHE KOHKYPCHOMY 3aJJaHUIO 3agaHHast TPaCKTOPUS

2 |PaccrosHUS MEXITy TpOHAMU He Ommke 1.5 meTpoB

3 |PaccTosiHuS MeXIy IpOHAMHU M OOBEKTaMH MOJIUTOHA He Omke 2 MeTpoB

4 |CxopOoCTH NepeaBHKEHHSI IPOHOB He 6oiee 2 mM\c

5 |BuamMocTs 1 OCBEIIEHHOCTSH 1OJIst ArUCO MapKepoB 13 HE MeHee | BUIMMOTO 1 OCBEIICHHOTO MapKepa B

BHPTYaJIbHBIX KaMep. TI0JIC 3PEHUS IPOHA B KaXKABIH MOMEHT aHUMAIIH

6 [[IpomomKHUTENTBPHOCTh AaHUMAIIUT He Oosree 180 cexynp

7 |YacToTa KaapoB aHUMAIUH 10 fps

8 |9kcmopT aHMMAIUK @

1 [UcxomHoe cocTrosuue OJvH U3 APOHOB pacriojiaracTcs B Hadaye rIo0abHON CHCTEMBI
KOOPIMHAT aHUMAIUH, OCTaJIbHBIC BA PACIIONOKEHEI HA OTHOU
JUHHH C TIEPBBIM BJIOJIb OJTHOM M3 ocel koopauHaT (X i Y).

2 |CHHXPOHHBIH B3JIET Bricota 1 meTp. CBeTOAMOAHAS HHANKALMS LBETa «Limey

3 [[IpomeT 3-x ApoHOB Ha 1 MeTp Brepen [TeprieHIUKYIAPHO BRIOPAHHON HAYAIBHOW OCH KOOPAWHAT
pacnonoxenust ApoHoB. CBetouonHas nHANKanus era «Blue»

4 [[Iponer meHTPaTBHOTO OPOHA BIIepen Ha 1 [eprieHIUKYISIPHO BEIOPaHHON HAYaIBHONW OCH KOOPIMHAT

MeETp, IBYX KpallHIX Ha3aj Ha 1 MeTp pacmosoxenust apoHoB. CBeToroAHas HHAMKanus [Beta «Purpley

5 |CuHXpOHHAs ITOCaIKa Ceeromnopnast nHauKanus nsera «Yellowy

6 |MuHHMAaTBHAS CKOPOCTH B IIPOTPaMMe HocTarounast ayist oOecriedeHus BCEX ATAIIOB BBHITIOTHEHHS
AQHIMAIIH

7 |[IpaxThdeckas peaau3amnus aHUMAITH B pamkax mogyns B «3AITYCK POEBBIX TIOJIETOB».

IIapaMeTpsbl BUI€O-peHIepa AaHUM AU

1 |Popmat .mp4

2 |Pa3zpemennue He menee 1280x720

3 [Tum u3zoOparkeHHst CIICHBI Rendered
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4 HpOGKHI/IH CIICHBI HA BUICO 3aHuMaeT He MeHee 50% Kaapa 1 HE OPpTOrOHaJIbHA HU OJIHOM U3
oceil r100aIbHON CHCTEMEI KOOpAWHAT aHNMalluu.

5 |YacToTa KaIpoB aHUMAIIH 10 fps

OKUJIAEMBIW PE3YJIBTAT BBINOJIHEHUS MOJYJISI
‘ Pa3paboTana anumarius nosera posi IpoHoB B Blender

@ [Ipou3BeeH SKCIIOPT aHUMALMK C IOMOLILIO a/I0Ha

BI Co3naH BUEO-pEHAED, AEMOHCTPUPYIOUIUN aHUMALIUIO JPOHOB
=

CdopmupoBaH 1 COXpaHEH OTUET

nnnnﬂ
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Mooyns B

3anycK poeBbIX MOJIETOB

Onucanue 3agaHusl.

Muccusi. Opeanuzamopvt npazoOHUYHO20 MEPONPUIMUSL BKIIOYUIU 8 CYESHADULL
KpeamusHyo NOCMAaHoBKy ¢ NPUMeHeHuemM posi OpOHO8 HA CYeHe.

Ilocmynun 3axa3z opeanuzosams w0y U3 Mpex UMerWUxXcs 8 Op2aHu3ayuu OPoHo8.

Ha emopom smane evinonnenus 3akaza Heobxooumo Hacmpoums 060py0osanue
U ocyujecmeums 0eMOHCMPAYUI0 NOJEMO8 3AKAZUUKY.

OO0wmuii nu1an MoayJis

Hacrpoiika

. YcranoBka 1O g5 cepBepHOl U KIIMEHTCKOM 4acTH

Jrtam 2 | . 3amyck cepBepa 110
X . KondurypupoBanue cepBepoB 1 KIMEHTOB. MUH

. 3arpy3ka aHMMaluii Ha KOMTEPHI.

. 3arpy3ka JOMOJHUTENbHBIX (PailioB KoHUrypauuu u (aitsion
KaJIlOpPOBOK Kamep

IToaroroBka M 3amyCK aHUMALHMHU

. TectupoBaHue U OTIa/IKa HA MMOJUTOHE
Sran 3 |+ DBbINOIHEHNE MPEATONETHRIX TPOBEPOK C MOMOIIBIO CEPBEPHOTO
(Q) o 110
i « CuHXpOHHBIHN B3JIET U MEPEXO]l K HAYAJIbHBIM MO3UIMSIM aHUMaluu | MUH
. IlposieT yepe3 KOHTPOIBHBIE TOYKHU TPYMIIBI IPOHOB,
CBETOBAs MHIUKALIYS
. CunxponHas, 6e3oImacHas 1mocajka rpynisl JpOHOB

20

- 3ayeTHas MONBITKA
MUH

a Cexpernasi yactpb | TpaexkTopusi mojiera posi IpOHOB

Oco0eHHOCTH BBINOJIHEHUS] 3aJaHUA:

o Ha HOyTOyKHM y4acTHUKOB KOTIMPYETCSl UCXOIHBIN (aiin oopasa.
o YYacTHHWK MMEET MPaBo Mepe3anucaTh 00pa3 CaMOCTOSTEIHHO.
« Bpewms npenBapuTenbHON NOATOTOBKHA 5 MUHYT

o Bpewms 3a4eTHOM MOMNBITKK 5 MUHYT

« Pa3pemien nepes3amnyck B paMkax OTBEAEHHOTO BPEMEHH

Copyright © «Bopnackuic Poccusi» JIETAIOIASI POBOTOTEXHUKA 8
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Ne 2 ‘ IIpumensiemoe ooopyaoBanue u IO
Rk l,a'—i ,1’,% Amnarnor - KoHCTpyKTOp
JleraTenbHoe i | . l r] el o Ha6op "COEX Kiesep 4 sz;gaMgg)i };ZM;)FO
0bopyRosanue % : Q&Q‘&l Poit lporos” «COEX)E)neBep 4pCode»
e 3 1mT.
IT obopynoBanue Hoyt0yx
i PeMKOMILIEKT AJIs
BcnomorarensHoe %ﬁ‘%ﬂ Pem. xommexT. KOHCTPYKTOpa
000pyIOBaHHE MPOTPaMMHUPYEMOTO
Tynbokc yuyacTHHUKA. KBA/POKOTITEA
QgroundControl
AKktyanbHas Bepcus
@blender Cpena 3D MoiennpoBaHus
(Blender)
IIporpamMmHOe Bpaysep Chrome/Firefox
o0ecreuyeHue, NotePad ++/Sublime Text Amaor peaakropa kozaa /
MPEIyCTaHOBJICHH cpelbl pa3paboTKU Ha
0€ Ha HOYTOYK YCMOTPEHHE YIACTHHUKA
y4acTHHKA Penosutopwii clever-show
\VVMware Player/ Virtual Box + o6pa3 BM clever-devel AXTyasbHasi Bepcus
SFTP xiauent WinSCP/Filezilla
Balena Etcher
https://github.com/CopterExpress/clever-show
JomycTumble | https:.//clover.coex.tech/ru/
CCBHITKH |_https:.//pythonworld.ru/samouchitel-python )
https://www.ros.org

0
Ne3 A.]'IFOpI/ITM BbBIINNOJITHCHUSA 3aJaHUA V

3agaua BxoaHble JaHHDbIE BbixoaHbIe JaHHDbIE

YcTtaHOBUTH HaA
JIPOH ¥ HACTPOUTH

HE00XO0IUMOE
obopymoBaHue

VYcranosurs [1O

Raspberry Pi4, Kamepa,
CBETOAMOMHAs  JIeHTa, microSD
KapTa

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

3 TOTOBBIX K

ABTOHOMHOMY ITIOJIETY

JpoHa

MicroSD ¢
YCTaHOBJICHHBIMU

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

IUIsl CEPBEPHOM U
KJIIMEHTCKOM YacTH

obpazamu. Cepaep,
pa3BepHyThIH Ha [1IK

KOHKYpCaHTa
- JlocTynl K MOJIMTOHY Ha 5 MHUHYT
+ 5 MUH IPEANoJIEeTHAS .
ABTOHOMHBIN MOJIET POS
CoBepiuTh 3aMmyck MOJIrOTOBKA. IPOHOB
pOst APOHOB - Bpems 3a4€THOM MOMBITKU P )
CTapTyeT ¢ MOMEHTa BXOJa

KOHKYPCaHTa B ITOJIETHYIO 30HY WU

Copyright © «Bopnackuic Poccusi» JIETAIOIASI POBOTOTEXHUKA 9
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Cpady MO OKOHYaHWHU BPEMEHU
MPEANOJIETHON MOJATOTOBKH.
IIpuMep TeXHUYECKOTO 3a1aHUs (TPACKTOPUH 110JI€TAa POsi IPOHOB):

3.T3 Ha cueHapwuii aHuManuu 13 3X KonTepos (nmpumep)

1| UcxomHO€E COCTOSIHHE OnuH U3 IPOHOB pACIOIAraeTCs B Havaje
IJ100aJIbHON CUCTEMBI KOOPAUHAT
AHMMAIIUH, OCTAJIbHBIE JIBA PACIIOI0KEHBI
Ha OJIHOM JIMHUU C MEPBBIM BJIOJIb OJTHOM
u3 oceit koopauHart (X wim Y).
CBeroauoaHas MHIAKanKs nsera «Limey

2 | CUHXPOHHBIH B3JIET.

Bricora 1 metp.

3 [ Mpouset 3-x apoHOB Ha 1 MeTp BIiepes
4 | Ilponet 1eHTpaTbHOT0 IpOHA BIEPET
Ha | meTp,

JBYX KpalHUX Ha3zaj Ha | MeTp

CaeroauoaHas naaukanus usera «Bluey
CaeToauoaHast MHAMKAIMs 1BeTa «Purplex»

CBeToanoiHasi MHIUKALIUS [BETA
«Yellowy

OOecnieueHne BCeX ATAMNOB BHIIIOJHEHUS
AHUMAaLUN

S5 | CuHXpOHHAas ocaIKa

6 | MuHMMaIbHAs CKOPOCThH B IIPOrPaMMe

YCJIOBHUSA ITOJIb3OBAHUSA UHTEPHET-PECYPCAMHU

3anperieHo

HUcnoas3zoBanne I10:

Putty

Notepad ++

WinSCP / ap. SFTP xnuent

PoeBoe I10O clever-show, cepsuc chrony
Etcher

Blender

Gazebo

TexcToBbIN penakTop

JIrobast 00oouKka/cpeaa pa3pabOTKH SI3bIKA
nporpamMMupoBanus Python

Bxox B MecceHKephI, 00JIaUHbIC XPAHHITHIIA,
OYTY, (DOPYMBI M COII. CETH.
[pu omOGOYHOM TIEpeX0ie CChUIKA, A0JHKHA

OBITh 3aKpbITa B TeUeHUE 15 CEKyHII.

3a mocerieHne
OTPaHUYCHHBIX B
MOJIyJIC HHTCPHET-
PECYPCOB OaLIBL,
HaOpaHHBIC 3a
JTaHHBIA MOJYJIb,

OOHYJISIFOTCS

Hcnonb3oBaHue BCTPOCHHOM
JIOKyMeHTaluu, ToKyMeHTanuu clever u
clever-show

Hcnonp30BaHre COOCTBEHHBIX HOCHUTEIIEH
rH(GOPMAIINH, BKIOYas KAKUe-TH00 3alich

IItpad cormacHo
TO

JocTyn K nepevucJeHHbIM

HHTEPHET pecypcam:
- Gitbook, cripaBOYHHKN KOMaH/I SI3bIKA
nporpammupoBanus Python, cipaBounbie
Mmatepuansl o Blender, ROS, chrony

Pa3menenre Ha HOYTOyKe KOHKypCaHTa U
HCIIONIE30BAHKE B KOHKYPCE TOMAITHAX
MIPOrpaMM- 3aTOTOBOK, TOTOBBIX KOJIOB.

bamisi,
HaOpaHHBIE 3a
JaHHBIH
MO/IYJIb,
OOHYIISIOTCSL.

OKUJAEMbBIN PE3YJIbTAT BBIIIOJIHEHUSI MOYJISI
(%‘) [Moarorosieno u Hactpoeno 110 u o6opymoBaHue

Copyright © «Bopnackuic Poccusi» JIETAIOIASI POBOTOTEXHUKA
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HpOBeI[eHBI TECTOBBIC BBIJICTHI X OTJIAJIKA HA ITOJIMT'OHEC
8%  [[poBejmeHa 3aUeTHAS MOMbBITKA
e | DOBCH

Poit npoHOB coBepLInI TOJIET B COOTBETCTBUH CO CLIEHAPUEM
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Mooyns C

IIporpaMmMupoBaHuie U TECTHPOBAHHUE

1H0JIETOB B CUMVJIATOPE

Onucanue 3a1aHuA:

Muccusi. Ha supmyanvhom nonueone 8 cumyasimope Haxoosmces 3 ¢raza 6
NPOU3BOILHBIX MOUKAX.

Dnazu eviouparomes cryuatinvim oopaszom u3 10 3apanee 3a20Mo61eHHYIX.
Heobxooumo obrapyscums ux u xmoyums c8emoouoOHy0 UHOUKAYUIO 8
coomeemcmeuu ¢ ygemamu (huazos.

0 OO0mmii IIaH MOAYJIA
Nel y 2 yaca
N Hacrpoiika cumynsaropa Gazebo.
/\; Coznanue 00bEKTOB peaibHOTrO MUPA B CUMYJISITOPE
110 mun
(Qj Hanucanue nporpammsl, oTiiaaka kona B Gazebo
)
— Brirpyska koxa u oruera 10 My
a CexperHas yacThb Pacnonooicenue u nepeuensv gnacos
30% wu3menennii B C-2
Ne2 IIpumensiemoe o6opyaoBanue u IO
HoyTt6yx [IpenycranoBnenHsiii cumysitop Gazebo

[IporpamMmmHuoOe QgroundControl, 6pay3ep, NotePad ++/Sublime Text (wau apyroi
oOecrieueHue pemaktop kona / cpema paspabotku), VLC media player, Arduino
IDE, Gazebo, Paint, Colormania

JlomycTumeie https://clover.coex.tech/ru/

CCBUIKHU https://pythonworld.ru/samouchitel-python
https://docs.opencv.org/master/d6/d00/tutorial py root.html
https://www.ros.org

Copyright © «Bopnackuic Poccusi» JIETAIOIASI POBOTOTEXHUKA 12
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Ne3

Russia

AJIFOpI/ITM BBINNOJITHCHUSA 3aJaHUA

3aoaua Bxoonwvie oannvie Buoixoonwvie oannvie

Hacrpoiika
CUMYJISITOpPA
Gazebo

Hanucarn
nporpamMmy

CoxpaHurtnb
nporpamMmmy

OT1iaaauTh
nporpamMmmy

IHoaroToBUTH
oTYeT

Ha6op u3 10 kapTuHOK €
n300paKeHueM
pa3nuYHbIX (Iaros

Mup B Gazebo,
CO3JaHHBIN Ha
MPEABIAYIIEM LIare

IIporpamMmma aBTOHOMHOTO
I10JIETa, HAIIUCAHHAs Ha
IpEABbIAYIIEM 1are

[IporpamMmma aBTOHOMHOTO
I10JIETA, HAITMCaHHas Ha
IpeAbIIYIIEM I1are

OT4er, mporpaMMHO
chopMHUpPOBaHHBIN Ha
IpeIbIIYIIEM II1are

MunnmMyMm 3 Quiara pacnosoKeHbl Ha
nosie B cumystope Gazebo

[Tporpamma aBTOHOMHOTO IOJIETA
NI03BOJIAIOIIAs HAMTH, Paclio3HATh
(dnaru v BKJIIOYUTH CBETOJUOIHYIO
JICHTY B LIBET paclo3HaHHbIX (pyiaros

CoxpaHuth Ha pabouem croie windows
B namnke “Mopyns B” ¢ uMenem

B_fly Necomp.py

rae Necomp = Homep pabouero mecrta
y4acTHUKA

[Ipon3Ben€HHBIN aBTOHOMHBIN TOJIET B
CHUMYJIATOpE.

ABTOMaTHYEeCKU CHOPMUPOBAHHBIN
OTYET

CoxpaHeHHas Ha paboyeM CToJie
windows nanka “[IporpammupoBanue u
TECTUPOBAHHE ABTOHOMHOTO TOJIETA B
CUMYJIITOpPE” C UMEHEM
report fly Necomp.py, rae Necomp =
HOMEpY pabovero MecTa y4aCTHHKA).

OTU€T CONIEP>KUT AaHHBIC:
1. Name of country (X, y)
2. Name of country (X, y)
3. Name of country (X, y)

['ne
Name of country - ctpana, ¢uar
KOTOpO# OBLT paclio3HaH,

(X, Y) - KOOpIMHATHI IEHTPA
Pacro3HaHHOTO (Iara B CUCTEMe
KOOpJMHAT aruco_map

Copyright © «Bopnackuic Poccusi» JIETAIOIASI POBOTOTEXHUKA 13
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Muccus
o Pacnosnarts 3 ¢uara Ha
BUPTYaJIbHOM IOJIUTOHE
B CUMYJISITOpE
o Brxumtounts
COOTBETCTBYIOILYIO
LBETOBYIO UHIUKALIMIO
o IIporpammuo
COXPaHUTh JAHHbBIE O
pacno3HaHHOM (uiare B
OTYET

OXXHUJIAEMBIN PE3YJIbTAT BBIIIOJTHEHUS MOYJIS

B cumynsitope Gazebo npousBeieHbl HEOOXOIUMbIE HACTPOUKH.

Co3manbl 00BEKTHI B COOTBETCTBHUY ¢ T3

Hamnucana nporpamma B cootBeTcTBHH € T3.

HpOI/ISBeI[eHO TCCTUPOBAHHUC I10JICTA

Bce JAaHHBIC COXPAaHCHEI B OTYETE B YKa3aHHOﬁ I1aIIKC

N A g B X
<

Copyright © «Bopnackumic Poccus» JIETAIOIA S POBOTOTEXHUKA 14
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Mooyas D

BeinoJHeHMe MOJIETHBLIX MUCCHH

B ABTOMATHYCCKOM PCHKUMCE

Onucanue 3a1aHUA:

Mmuccusi. Ha peanvrom nonueon naxoosmes 3 ¢raea 6 npou3eoibHbiX MOYKAX.
Dnazu evlouparomes caydanvim 0opasom uz 10 3apanee 3a20moeGneHHbIX.
Heobxooumo obnapyscums ux u 6xmouums c6emoouUoOHy0 UHOUKAYUIO

8 COOmMEemcmauU ¢ ysemamu G.nazos.

Nl OO01mmii IiIaH MOAYJIA 4 yaca

BHeceHnne n3MeHeHnr B KOHCTPYKIHIO KOIITEPA. 60 MuH
YcTaHoBKa JOMOJHUTEIBHOTO 000PYAOBAHUS

X

BrInosHEeHEe aBTOHOMHBIX ITOJICTOB 110 MHCCHH, 170 mun
BBIIIOJTHEHHUE 3a4YE€THOIO T10JIETA

% DOopMHUPOBAHUE U COXPAHEHUE OTYETA 10 mun
)

a CexperHasi yacThb Pacnonooicenue u nepeuensv gnacos

Ne2 IIpumensiemoe ooopyaoBanue u IO

JletaTenbHOE KoHcTpykTOp IporpaMMupyeMoro KBaJpoKoITepa.

000py0BaHHE ITpumep; «COEX Knesep 4 Code»

Benomorarensno | PeMKOMITIEKT, MHCTPYMEHTHI, paCXOIHbIE MaTEPHAIbI,

e obopynoBanue | JlomogHUTETbHBIE JaTYMKH, COBMECTUMEBIE ¢ RaspberryPi.
Tyn6oxkc yuactHuka, cornmacHo TO KOMIETSHIIHH.

Habop xaprouek ¢ nzobdpaxenuem ¢uaros B hopmate .png 10 mT.

HoyTt6yx [IpenycranoBnenHsiii cumysitop Gazebo
[IporpammuoOe Cucrtema HaBuranuu no Aruco-MeTkam,
obecrieueHne Arduino IDE, ColorMania, Chrome,

QgroundControl, NotePad ++/Sublime Text (nim aranzor

penakTopa kojaa / cpensl pazpabotku), SFTP ket
WIinSCP/Filezilla, Balena Etcher, VLC media player, Gazebo

Jlonmyctumbie 1)https://clover.coex.tech/ru/.(lonyctumo  mcnonbsosanne  mo6oro
CCBLIKH paszena)

2 https://pythonworld.ru/samouchitel-python
3)https://docs.opencv.org/master/d6/d00/tutorial_py root.html
4) https://www.ros.orq
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0
Ne3 AJIFOpI/ITM BBIINNOJITHCHUSA 3aJaHUA -

3aoaua Bxoonwvie oannvie Buoixoonwie oannvie

Otaaauth [IporpaMmMa aBTOHOMHOTO =~ ABTOHOMHBIH MOJIET HA TIOJUTOHE U

nporpamMmmy NoJIeTa, HalTMCaHHas B aBTOMAaTHUYECKH CPOPMHUPOBAHHBIN
IPEIBITYIEM MOTYJIE OTYeT

HoaroroBurs = OTYeT, MPOrpaMMHO Otuer (coxpaHeHHasi Ha paboyeM CToje

oT4er c(hopMHpPOBaHHBIN Ha windows B nanke “Moayis D” ¢
IpEIBITYIIEM I1are umeneM D report fly Necomp.py, rue

Necomp = Homepy pabouero mecta
YYaCTHHKA), COAEPKALIUM CIeTyIoLue
JTaHHBIE:

4. Name of country (X, y)

5. Name of country (X, y)

6. Name of country (X, y)
rae Name of country - ctpana, dgar
KOTOpO# ObLT pacro3Hay, (X, y) -
KOOPJIMHATHI LIEHTPa PACTIO3HAHHOTO
dnara

IIpumepbl TEXHUYECKHMX 32IaHUIN HA BHINIOJTHEHHE MUCCHH (Tabauua 3 u 4)

[Tpocras muccus: Bsnerets Ha BicOTy 1 MeTp

Muccus cpenHeit Pacmo3HaTh O HOIBETHBIN (pyrar, BKIFOYUTH
cl1okHOCTH Nel CBETOIMOIHYIO HHIUKAIMIO B I[BET (pirara

Muccus cpenHeli Pacmo3HaTh TpexI1BeTHBIN ¢uiar, BKIIOUYUTD
cnoxkHoctu Ne2: CBETOIMOHYIO MHANKAIMIO B IBET ¢hiiara

Crnoxxnast muccusi Ne3 Pacrno3HaTh (pyiar co closkHOW reomMeTpueil pucyHka.
Bxi1ro4nTh CBETOIMOAHY IO MHAMKAIMIO B IIBET ¢hiara

4 A o o

Oco0eHHOCTH BHINOJTHEHNS 32 JAHNUS:
1. 3ampernieHo UCTIOIB30BaTh COOCTBEHHBIE HOCUTETN MH(POPMAIINH, 3aTOTOBICHHbBIC
3aMyCH WK MIabJI0OHBI IPOTPaMM.

2. Kon aBTOHOMHOI'O MoJIeTa MMUALIETCS Ha SI3BIKE Python
C UCIOJIb30BaHUEM HUHCTPYMEHTOB ROS.
3. TecroBbIe BBUIETHI u oTJaaKa Ha IIOJIMTOHE

(mo 5 MHH Ha KaxJIOro KOHKypcaHTa, B TMOPSAKE JKUBOM ouepeau.
KonnuecTBo T€CTOBBIX MOMBITOK OTPAHUYEHO BPEMEHEM MOJYJIs)

4. 1 3a4eTHBIN MOJET HA MOJUTOHE C BHIMOJIHEHUEM MUCCUU B aBTOHOMHOM DPEXHME
Ha Ka)XI0r0 KOHKYPCAHTa 10 5 MUHYT) B OPSIIKE )KUBOU O4epeIn
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PACIIO3HABAHME ®JIATOB - CJIOKHAsI MUCCHSI B ABTOHOMHOM I10JI€TE

3aoanue Ilpumep nonuzona

Muccus

. Pacnosnats 3 ¢uara Ha
(Y3UYECKOM TMOJIUTOHE,

« Bximtounts
COOTBETCTBYIOILYIO
LBETOBYIO UHIUKALIMIO

« IIporpamMmMHO COXpaHUTH
JaHHBIE O PACTIO3HAHHOM
(dnare B OT4ET

OXXUJAEMBbBII PE3YJIbTAT BBIIIOJTHEHUSI MOAY.JIS -
c Hanucana nporpamma
v/
=)

[IpousBeneHsl  HEOOXOAUMBIE  JIONOJHUTEIBHBIE  HACTPOMKHU
{) JIpOHAa U KaMEPBI

HpOBeI[eHBI TCCTOBBIC BBIJICTBI )41 OoTJIaaKa Ha ITIOJIHUT'OHC

'ﬁ.‘ BrinonHeHa Muccus B aBTOHOMHOM PECXKUME Ha ITOJIUT'OHE

Copyright © «Bopnackumic Poccus» JIETAIOIA S POBOTOTEXHUKA 17
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Mooyns E
Nuacneknmda cKJaaa ¢ BO3ayxa

Pewenue ompacnesou 3adauu

Onucanue 3a1anus

Muccusi: npoussecmu agmoHOMHbIUL MOHUMOPUHZ CKIAOA C 8030YXA.

Ha cmennasice pacnonoscensvt kopooxku ¢ QR kooamu, 8 Komopwvix 3auupposan Homep
NOJIKU, HA KOMOPOU 00JIHCEH XPAHUMBCSL 2PV 3.

Ecnu nomep, 3awugposannsiii 6 QR kode, He coenadaem ¢ meKyueli noJKou,
Heobx00uMo 2 paza uHOUYUPOB8aAmMv KPACHLIM YEEMOM C8emMOOUOOHOU TeHMbl U OAHHbLE
0 HEKOPPEKMHOM PACHONONCEHUU KOPOOKU BRUCAMb 8 OMYem.

Ne 1 OO0LUii IJIaH MOLYJIS 4 qaca

HanwucaTte nporpamMmmy 1yisi MOHUTOPHUHTA CKIaaa

IIpoBecTr TECTOBBIE MOMBITKU

Bpemsa mecmoeoco nonema - 5 munym,

KOJIUYEeCmB0 NoJiemos He 02PaHU4eHO 8 NOpsOKe HCUBOLL ouepeou
IIpoBecT 3a4€THBIN MOJET

Bpems 3auemnoii nonvimku — 5 munym

[loaroToBUTH U CAATH OTYET

Cekpernas | Onpenensiercs 3kcnepramu B C-2. Bpemsi, oTBe1éHHOE
4acTh HA 3Talnbl, onpeaessiercs ykcnepramMmu B C-2

oW 2 B

Ne2 IIpumensiemoe odopynoBanue u IO

Jlemamenvrnoe KonctpykTop nporpammupyemoro kBaapokonrepa «COEX Kuesep
obopyoosanue |4 Code»

Bcnomocamenvh | PEMKOMIUIEKT, UHCTPYMEHTBI, pACXOIHbIE MaTEpUAJIbI,

oe JlomoTHUTENbHBIC TaTYMKH, COBMeCcTUMBIE ¢ RaspberryPi.
obopyodosanue | Tynbokc ydacTHHKa, corsiacHo TO KoMIeTeHIIuU
Hoymoyx [IpenycranoBnennsiii cumysitop Gazebo,

lIpoepammmnoe Cuctema HaBuranuu no Aruco-MeTkam,

obecneuenue Arduino IDE, ColorMania, Chrome,

QgroundControl, NotePad ++/Sublime Text (wim npyroi#i pemakrop
koxa / cpena paspadorku), SFTP ket WInSCP/Filezilla, Balena
Etcher, VLC media player, Gazebo

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

CCBLIKU (donycmumo ucnonvzosanue 106020 pazdeia)

2 https://pythonworld.ru/samouchitel-python
3)https://docs.opencv.org/master/d6/d00/tutorial_py root.html
4) https://www.ros.orq
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AJITOPUTM BbINIOJTHEHHUSA 321aHUSA
3aoaua Bxoonwvie oannvie Buoixoonwvie oannvie

Hammcats
porpamMmy
MOHHUTOpPHUHTA
CKJIaza

[Ipoussectu
TECTOBBIC
TOJIETHI

[Ipoussectu
3a4ETHBIN
TOJIET

CoxpaHuTh
OTYET

Howmepa nonox
u ¢popmat QR kona

Cremnax,

C paccTaBJIEHHBIMU
KOpOoOKaMu

Cremnax,

C paccTaBlIEHHBIMU
KOpoOKaMu
[IporpammuoO
c(hOpMHUPOBAHHBIN OTYET
Ha MPEABIIYLIEM LIare

[Iporpamma MOHUTOpPHHIA CKJIana
(coxpaHeHHas Ha pabodeM ctosie windows
B nanke “Moxaynb E” ¢ umenem

E fly Nocomp.py, riae Necomp = HOMepy
pabouero Mecta y4yaCTHUKA)
ABTOHOMHBIH MOJIET U OTYET O
PacnoyioKeHUH KOPOOOK

ABTOHOMHBIH TOJIET U OTYET O
PacnoyioKeHUH KOPOOOK

OtueT coxpaHuTh B manky “Moayns E”
B (popmare E_report Necomp.txt

MOJITOH

Muccus:

Hpous@ecmu aABMOHOMHDLLL MOHUMOPUHZ

CcKIaodq.

e Ha cremnaxe pacnoyioxkeHbl kopoOoku ¢ QR
KOJaMH, B KOTOpPBIX 3amu@poBaH HOMEpP

TOJIKH, HA KOTOPOU JTOJDKEH XPaHUTHCS TPY3.

e Ecimu HOMEp, 3amudpoBanHbiii B QR kome He
COBMAJIaeT C TEKyIIeH MOJIKOH, HEO0OXOAUMO
WHJIUIIAPOBATh MHWIaHUEM KpacHBIM I[BETOM
CBETOOUOIHOM JIEHTBHI ¢ vactorod 2 I B

TeueHnu 1 CCKYH/BI.

o HaHHBIe O HCKOPPEKTHOM PACIIOJIOKCHUU

KOpO6KI/I BIIMCAThb B OTYCT.

X VCTaHOBIIEHO HEOOXOAMMOE 000PYIOBAHUE ‘
/X  Hanucana nporpamma juist BBINOJNHEHHS MOCTABIEHHO# 3a1a4K

et CKI1a]] IPOMHCIIEKTUPOBAH B ABTOHOMHOM PEXUME

OXXKUJAEMBIH PE3YJIbTAT BBIIIOJITHEHUS MOIYJIA

NINEN

CdopmupoBaH, COXpaHEH B IMAKe U CJIaH OTYET
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Mooyns F
Ilocaaka Ha ABMKYVIIVIOCH IJIaThOopMY

Peurenue orpaciieBou 3agauu

Onucanue 3a1aHUA
Muccus. /lpu nonemax na Opore paro uiu NO30HO NOAGIAEMCs He0OX0OUMOCHb
8371emamsv U CaOUmMbCsl Ha OBUNCYWUICS MPAHCHOPM (noe30a, Kopaobau, MAuUHbl).
Ocobenno 5mo akmyaivbHo 0Jisi mex, Kmo 8blnoJiHsem 3aoayu Ha 6ode. Eciu y
CYXONYMHO20 NUIOMA euje eCmb B03MOICHOCIb BbIUMU U3 ABMOMOOUIIS U 3aNYCINUMb
OPOH C 3eMIU, MO Y MOPCKO20 Ul PEYHO20 NULOMA MAKOU 803MONCHOCIU Yalje 8Ce20
Hem. U eciu asapus keadpokonmepa Hao 3emiiell Modicem Oblmb He MaKk OnacHd, mo
naoeuue 8 600y — Mo CIMONPOYEHMHASL 2ubelb OJisl CLONCHOU DJIeKMPOHUKU OPOHA.
Ymobvl uckouums owUOKY NULOMOE U NOSPEUHOCMU 6CIPOEHHBIX A8MONUIONOS,
Hanuwume nPocpammy, No380JAIOULYI0 NPUSEMAUMb OPOH HA OBUNCYULYIOCS NAAMDOPMY.

Ne 1 OO0uii mIaH MOIYJIs ‘ 4 qaca
(%j Hamucatp nmporpaMMy Jjist TOCaIKA Ha JABKYIITYIOCS 120 Mun
mwiathopmy
[IpoBecTH TECTOBBIC MOMBITKH
120 mun

CexperHas yacth | Pa3mep mocaao4Hoii niomajakm, BbICOTAa, CKOPOCTh

W [IpoBecTu 3a4eTHBIN TOJIET
a ABHKeHH S JIaTGOPMBI

IIpumensiemoe o6opyaoBanue u IO

Jlemamenvrnoe KoHcTpykTOp nporpaMmmMupyeMoro KBaJapoKomnrepa

0bopyoosanue [Tpumep: «COEX Knesep 4 Code»

Bcnomozcamenvrioe | PEMKOMIUIEKT, HHCTPYMEHTBI, PACXOIHBIE MAaTE€pHUaJbl,

0b0pyoosaHue JlonoTHUTENbHBIC TaTYMKH, COBMeCcTUMBIE ¢ RaspberryPi.
Tyn6oxkc yuactHuka, cormacHo TO KOMIETSHINH

Hoymoyx [IpenycranoBnennsiii cumysitop Gazebo,

lIpoepammmnoe Cucrtema HaBuranuu no Aruco-MeTkam,

obecneuenue Arduino IDE, ColorMania, Chrome,

QgroundControl, NotePad ++/Sublime Text (wimm npyroi
penakTop kojaa / cpena pazpabortku), SFTP xaneHt
WInSCP/Filezilla, Balena Etcher, VLC media player, Gazebo
Jlonycmumvie 1)https://clover.coex.tech/ru/.

CCLLIKU (Uonycmumo ucnonvzosanue 1106020 pazoenaq)

2 https://pythonworld.ru/samouchitel-python
3)https://docs.opencv.org/master/d6/d00/tutorial_py root.html
4) https://www.ros.org u zip., onpeeeHHbIie dkcrepramu B C-2
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AJITOPUTM BbINIOJTHEHHUSA 321aHUSA
3aoaua Bxoonwvie oannwvie Buoixoonwie oannvie

Harmucatp Pazmep, Tun, ckopocTth [Iporpamma, coxpaHeHHas1 Ha

porpaMmmy JIBHKEHUS TUIAT(HOPMBL, pabouem ctosie windows B mamnke

HOCaIKN IPOHA HA  ponergas 30Ha ¢ aruco- “Monyms F”

JBHOKYIIIYOCS METKAMIL c umenem F_fly Necomp.py,

mwiathopmy rae Necomp = HoMepy paboyero
MeCTa y4acTHHUKA.

[Tpoussectu [ToneTHas 30Ha, NBMXKYIIasicsi ~ ABTOHOMHBIN MOJIET U MOCATKA

TECTOBBIC MOJIETHl | [aTdhopMa

[Tpoussectu [ToneTHas 30Ha, NIBMXKYIIAsicsi =~ ABTOHOMHBIN MOJIET U MOCATKA

3a4CTHBI T0JIeT maTgopMma, BpeMs MOCaaKu

3aoaua prnep cxXemul NOIU2OHA

Muccus:

e [IpousBectu aBTOHOMHBIN
B3JIET, 0OHApPYXUTh
JBIDKYITYIOCS TUIATGOpMY.

o Ilpuzemiuthcs Ha
mwiathopMy B YKazaHHOE
AKCIIEPTaMU BPEMS.

Oco0eHHOCTH BHINOJTHEHUSI MOTYJISA:
*  Bpewms TecToBOro nojera - 5 MUHYT,
KOJIMYECTBO IOJIETOB HE OTPAHUYEHO B MOPSJIKE )KUBOM OUEpEaU
* Bpewms 3a4€THOM MOMNBITKU — 5 MUHYT

Ne 5 OKUJTAEMBII PE3YJIBTAT BbIIOJTHEHUS MOJYJISA

X Y cTaHOBIICHO HEOOXOIUMOE 000PYI0BaHUE
(Q) Hamnucana nmporpamma Jist BBITOJIHEHHSI IIOCTABJICHHOM 3a1a4H
kd BEIMOJIHEHBI TECTOBBIC 1 3aYETHBIC MOJICTHI B COOTBETCTBUU C MUCCHUEH
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5. Kputepuu oneHKHn
Tabmnuia 2.

Kpurepnii Cyneiickue O6beKTHBHAsI OGmast
ACIIEKThbI OIICHKA OIICHKA

Pa3paboTka aHuMaIuu aJisi poeBOro mnojera

n 3aIycK pOeBbIX MOJIETOB 1 19 20

[TporpammupoBaHue u TECTUPOBAHUE 1 1 15
MOJIETOB B CUMYJIATOPE

n Brinonnenue MOJICTHBIX MHUCCHUM L 19 20
B AaBTOMAaTUYECKOM PEKUME

Pemenne OTpacieBoOMn 3a71a4n ) 13 5
[Tocanka Ha nBUKYIIYIOCS TIATHOPMY

T - 2 10

Pacnpeneﬂenue TPYAOBLIX HABBIKOB B paMKaX pelIacMbIX 3a1a4

Pabota ¢ nokymeHTanuei,
paboTta B 0pHCHBIX TpOrpaMmax

ABanu3 JaHHBIX

Soft skills v/
CdopMupoBaH 1 CIaH OTYET
N4
Hactpoiika, MeIKuii peMOHT,
paboTa ¢ HHCTPYMEHTOM Hard skills

PaGora ¢ ceHcopamu, qaTYMKaMH, MaHUIYJISITOPaAMH,
MOJIE3HON HArpy3Kou

XXIT@WE

VYcranoBka 1 3aMeHa QJICKTPOHHBIX KOMIIOHCHTOB

[IporpammupoBanue. PazpaboTka codra, mpuinoKeHuH,
BUPTYaJIbHBIX MAIINH, CUMYJISTOP

Pab6ora ¢ I1O v

KimroueBoit HaBBIK

Pa6ora B 3d penakropax Key skills, Core
skills v

MaremaTHuecKue pacueThl, pacueTsl (U3UKU MOJIETa U P

KOHTpOJ'IL 3a ABTOHOMHBIM MOJIETOM

3 B {E B

Hard skills v

IInnotupoBanue

)
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Pa3padoTka annmanumn
1715l POEBOI0 MOJIeTa

6.11puito:keHust K 321aHUIO

3

Russia

Ipuaoxenue 1

Onmcanue 3a1aHus

MoaenupoBaHUe OKPYKEHHUS

‘ Bpems

il

PazpaboTka Tpaekropun mosnéra

44

V

B

OKCHOPT aHUMAITUH

YcranoBka n Hactpoiika [10 n 06opynoBanus
JUISl CEPBEPHOM U KIIMEHTCKOW YacTh

Hens C1
B 3amyck
poeBbIX
IMoJIETOB
Henn C2 ‘ F—
=
C J/A—
IIporpammupoBanue

U TeCTHPOBAHME MOJIETOB
B CUMYJISITOpE

BpInojHeHne MOJIeTHBIX
MHCCHII B
ABTOMATHYECKOM
pexxnme

Jenn C3
Pemenne
oTpacjeBoi

AN
a\> //

3aMa49M

ITocagka Ha
ABHKY LY IOCSI
miargopmy

6 moayJien

IToner APOHOB CO CBETOBOW MHAMKALIMEN
B COCTaB€ POsi, COTIIACHO 33aHHUIO

Hactpoiika cumynsropa Gazebo.
Co3nanue 00bEKTOB pealbHOrO MUPa B CUMYJISITOPE

44

Hammcanune nmporpammel, oTianka Ha ITK

24

Vo B o

X

TToaroroBka otdera

BHeceHne n3aMeHeHui B KOHCTPYKIMIO KONITEPA,
YCTaHOBKA JOTIOJHUTEILHOTO 000py IOBaHUS

;

BI)IHOJ'IHGHI/IC ABTOHOMHBIX ITIOJIETOB II0 MUCCHH .
- pacmo3HaBaHHe 00BEKTOB Ha IIOJINTOHE
- paboTa ¢ JaTYMKAMH,

4y

IToaroToBka u 3arpy3ka oT4era

Hanmcanne mporpamMMBI U151 BBITOJTHEHUS 33/1a9H

BrImonHeHne aBTOHOMHBIX ITOJICTOB 110 MHCCHH

4y

3 LEand L

IloaroroBka u 3arpy3ka oT4era

Hanmcanue nporpaMmsl A7 MOCAAKH HA MOABHKHYIO
miathpopmy

TCCTI/IpOBaHI/IC " OTJIagKa Ha IIOJIUI'OHE.

24

UE!

TTonroroBka otuera

3 KOHKYPCHBIX JIHS

20

JacoB

Bbanasl

15

20

15

20

15

15

100

0a/110B
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.

Russia

Ipuiaoxenue 2

Irpagubie cankuuu. B cinyyae HapymeHuii KoHKypcaHTOM periiaMeHTa Yemmuonata W IIpaBUII
kommnereHuy, 3apukcupoBanubix B TO u Th, KonkypcanT MokeT ObITh OTCTPaHEH OT BBHINOJHEHHUS

MOYJIA. IIpu 3TOM,

HaOpaHHbIE 3a

JTAHHBIN MOJYyJIb

OabI OOHYJISIFOTCA.

[Tpu rpyOBIX HapymIeHUsX (TaKUX, KaK BMEIIATEIILCTBO TPETHUX JIUI] B CAMOCTOSATEIBHOE BBITOJIHEHHE

KOHKYPCAaHTOM  3aJ1aHMH,

IIOIIBITKA BOCIIOJIB30BaTHCA CTOpOHHeI\/JI IIOMOIIbIO,

HEYBa)KUTEIbHOE

OTHOIIEHHE K DKcrepTam U Jp. obo3HaueHHble B TO, a Taxke HapyuieHre Kojekca 3STHKN) KOHKYPCAHT

OyaeT TMCKBAJIM(UIMPOBAH.

OOmue npaBuIa U OrPAaHUYCHUSA

153

Hcnonb30BaTh BCTPOCHHYIO
CIPaBOYHYIO HH(OPMALINIO
HCIOJIb3YEMBIX ITPOrpaMM

e
Hcnons3oBars CTOpOHHUE
WuTepHeT-pecypcsl, He yKa3aHHbBIE
B K3. IIpoHocuTh Ha miiomaaxy
«YMHBIE» Yachl U UTHEC OpacieTsl,
HAYITHUKH, MUKPOHAYIITHUKH

3a HapyuieHue
JTAHHOTO TIpaBHJIa
Oasibl, HaOpaHHbIE
KOHKYPCAHTOM 3a
MOYJTb, OOHYJISTFOTCSI

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

TekcroBsrii pegaktop -Word
WK UHOU
Gazebo (1 Bce
IIPEIyCTAaHOBJICHHEIE B
CUMYJISITOPE TIPOTrPaAMMBI)
Google Chrome\
QGroundControl
Webex\ Zoom\ ColorMania
Windows media player\ Paint\
Taiimep
https://soft.mydiv.net/win/do
wnload-Taimer-
sekundomer.html

Hcnonp3oBanne COOCTBEHHBIX
HOCHUTENIeH nHGOPMAIIHH, 3aMETOK
Y MHCTPYKLHUH B J1I000M BHJIE.
Bxox B MecceHmkephl, 001avHbIe
XPaHWINIIA, TTOYTY, GOPYMBI 1
COII. CETH.

[Tpu ommOoYHOM TIEpEeX0/Ie MO CChUIKE
OHa JIOJDKHA OBITh 3aKPHITA B TCUCHHE
5 cexyHn)

3a HapyIIeHUE JAHHOTO
npaBuiia OasIbI,
HaOpaHHbBIC
KOHKYPCAHTOM 3a
MOYJTb, OOHYJISIOTCS

CamocTosATeIbHOE BBITIOJTHCHUE
KOHKYPCHOT'O 3a/IaHusl.
[TomHsATHE CUTHAIBHBIX
KapTO4eK Uil KOMMYHUKAIUH
c akcrieptamu (cm TO)

[ToMo1ik TpeThHX JIUII, BepOATBHOE U
HeBepOaIbHOE OOIICHHE BO BPEMS
MOJIYJIS C LIEJBIO MOy YCHHS
NPEUMYIIECTB MPH BBITOJHEHHH
KOHKYPCHOTO 3a/IaHUs

B nopsiaxe,
IIPEyCMOTPEHHOM
pernamentoM TO
KOMIIETCHIINH

Hcnonb30BaTh HHCTPYKLUU OT
Koman bl o ynpasieHuo
COpPEBHOBAHUSIMU

CaMoCTOSTENbHBIE JEHCTBUS 03
yBeaomieHus ['D, mokuaanue
pabouero (kpome ciayyaeB UII)

HTpad, cornmacuo TO

JHemats momeTkn B daitmax K3,
KOTOPBIE IMOTYYAIOT KOHKYPCAHTEI

Pa3smemenne Ha HOyTOyKe KOHKYpPCaHTa
HCIIOJIB30BAaHIE B KOHKYPCE IOMAITHUX
MPOTPaMM-3aTOTOBOK, TOTOBBIX KOJIOB

Bamnel, HaOpaHHbBIE
YYaCTHUKOM, OOHYIISFOTCS
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IIpuioxenue 3

2 - 5V Power

8 - GPIO14 - TxXD
10 - GPIO15 - RxD
12 - GPIO18

14 - Ground

16 - GPIO23

18 - GPIO24

20 - Ground

22 - GPI025

24 - GPIO8 - CE0
26 - GPIO7 - CE1
32 - GPIO12

34 - Ground

36 - GPIO16

38 - GPIO20

40 - GPI021

Bl il Bl Bl =l el e g b S B 5 B ] 1 1
““""‘:’,Lrl&.'o'&:.‘.éc',.,‘,é&,é,u‘,
ole181¢|5/5|8|2(5(8|5|5|%(8[8[5|8|8
olo|lo|o|la|a|a|a|la|a | aljlajala|a
| owwgceww (51 (5] (ol (o] (o)
|3 >|3|9(%

(=) [¥]

o 2|53

I s Raspberry Pi

12 B ” i

ECC \1D; '2ABCB-RP132 - 7 T t
1C: 20953-RPI32 3 €99

[Mpunoxenne 4

THE LEGEND
UNOFFICIAL

ARDUINO

CONTROL
PHYSICAL PIN
PORT PIN

SN ¢
ATMEGA328 PIN FUNC
DIGITAL PIN

PINOUT DIAGRAM

A\ Absolute max per pin 40mA
reccomended 201

& Absolute max 200mA
for entire package

and used for USB program
and communicating with it

0 (SO ——(Cporir -{eor TN
HESHE

©  General information
/\  PayAttention
@ NoReal
Connected to the ATMega PAY A ON
®

LED

[ AT ocze ;
& H g+
[ m AT ocos M PiNT2L )-(:j-“—{:—.
(Ao 0COA ]-(mmzzj-@ 6
(N1 PaNT23 H{PO7 n—{:—-
i@ ) = SIS
o ) :

) onversion 2
Analog Pins are reversed

e.0.AO®AT AT®AQ

0
5 HERHEH o s

I —— oo H{ o o=

@‘
wiww pighbooc.com

07 FEB 2013
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o +.2%
SXGNAL< x
-EE
GND
11273147516
\ J

dom e
b2

COEX PIX Rev1.2

FLIGHT CONTROLLER

an
o

~n g~~~ 2SO0
== & =ee

IIpunoxenue 6

RASPBERRY PI
PINOUT

3V3 power o

GPIO 2 (SDA) o

GPIO 3 (SCL) ©
GPIO 4 (GPCLKO) o

Ground o

GPIO 17 o

GPIO 27 o
GPIO 22 o

3V3 power o

GPIO 10 (MOSI) o
GPIO 9 (MISO) o

0O 0 06 0 0 o

GPIO 11 (SCLK) o

L]

Ground o
GPIO 0 (ID_SD) o

GPIOS o

o

GPIO 6 ©

GPIO 13 (PWM1) o
GPIO 19 (PCM_FS) o

GPIO 26 o

Ground o

O 0 0 0 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 (CE1)

GPIO 1 (ID_SC)
Ground

GPIO 12 (PWMO)
Ground

GPIO 16

GPIO 20 (PCM_DIN)
GPIO 21 (PCM_DOUT)

Copyright © «Bopnackumic Poccus» JIETAIOIA S POBOTOTEXHUKA

29




KounkypcHoe 3ananue ona VII Pecuonansuutit uemnuonam "Monoowie npogpeccuonanvt” (WorldSkills Russia) Caxmunwl d SE"S

oonacmu «JIETAIOIAS POGOTOTEXHUKA» Russia

Ipuiaoxenue 7

LIBeToRBOM CHEKTp I KaTMOPOBKY WHIMKAIIHA
90

330
Red
Magenta
ueky Y
usNY ‘°‘3
[T

% o5
23% 553
253 &
< oG omg oM “":?%

wueM P

Ssz ove s
Pink #FFCOCB 255,192, 203
Orange #FFAS00 255, 165, 0
Yellow #FFFFOO 255, 255, 0

#800080 128, 0, 128

#000000

Agua #OOFFFF 0, 255, 255

Blue #0000FF 0, 0, 255
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