Vs YTBEP)KI[AIO
H.o nupexropa MAHOY «/lsopen neteroro
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KOHKYPCHOE 3AJIAHUE

IJI MyHHULUIIAJIBLHOI0 OTOOPOYHOTO dTala YeMITHOHATA 10 MPO(ECCHOHATHEHOMY
macTepcTBy «lIpodeccruonansry (KOuMOPEHI)

((9KCHJ'IyaTaIII/I$I OeCIMIIOTHBIX ABUAIITMOHHBIX CUCTEM»

2024 r.



1. ®dopwma yyactus B koHKypce: UHIUBUAYaIbHBIM KOHKYPC

2. OOmree BpeMs Ha BBIIIOJHEHHUE 3aaaHus: 9 4.

Konuuecmeo uacos na Konuuecmeo ’wmqecmeo KOHKYPCHbLX OHell

8bINONIHEHUE 3A0AHUS Mooynet
6 yacoB 3 Moyt 2 THSA

Ikcnepm u Konkypcanm 00:a3anbl 03HAKOMUMbCA
¢ Koukypcuvim 3a0anuem /[0 nauana copesnosanuii

3ajiaHue JUIs KOHKypca
Cpoku u MecTo npoBesieHus: 6-8 Hosa6pst 2023 ., r. AxyTck, yi. Kuposa 20, [leTckuit

B~ w

texHonapk «KBantopuym», 103 kabuner.

5. Moaynu 3aJaHus U H€O6XOI[I/IM06 BpCMiI

KonkypcHoe 3aanne npeacTaBisieT co00M KOMIUIEKC MPAKTUYECKUX OTPACIEBBIX
3a/1a4 Mo JIETHOM U TeXHUYecKoi3KcIuryaTanuu Maiabsix bBC (1 Ha3eMHBIX CpeiCcTB
yHOpaBJIEHUS UMH) U BKJIIOYAET B CEOsI CAEAYIOIINE MOAYIIH:

1. - MOHHMTOPHHT HAa3eMHBIX OOBEKTOB C MOCJICAYIOMEH 00pabOTKOM JaHHBIX
MOHUTOPHUHTA (MHCIIEKTUPOBAHUE CKJIAJ0B, 3AaHUM, TPyOOIpoBoa0B, 30H UC 1
T.7.). [ToN€T BBITIOJIHAETCS B aBTOMATHYECKOM PEXUME C HABUTAIMEH IO KapTe
ArUco mapkepoB

2. - IlunotupoBaHue OT MEepBOTO JHIla ¢ momMombio FPV-0060pynoBanus Ha

TOYHOCTBb U CKOPOCTH HpOXO)I()IGHHHHpGHHTCTBHﬁ.
3. - 9KCHJ’IyaTaI_[Hﬂ MOJIC3HOM Harpy3kKu, B HaCTHOCTH 3aXBaT U AOCTaBKa I'Py30B B
Pa3JINYHBIX YCIOBUAX.

4. - ImarHoctuka v peMoHT BBC: nouck u ycTpaHeHre HEMCIPaBHOCTEN
pasnunbix BBC, pacuér u mogbop onTuManbHBIX TapaMeTpoB
KOHCTpyKIuu bBC 11 3a1aHHBIX YCIIOBHM.

Tabanma 1.
_OPEeBHOBATEJIbHBIN
HaumenoBanmue enb (C1, Bpems Ha
MOIYJIs 2,C3) 3aJaHue
V MAJIOTUPOBAHUE yac
Juarnoctuka u otinagka bI1IJIA C2 3 yaca

IImnotupoBanue Ha IOJIUTOHE 3 Z 4Jaca




Oco0ble mpaBuIIa.
1.1 KoHKypcaHT BIIpaBe 3aBEPIINTH WIIA CAATh MOYJIb PAHBIIE OTBEAECHHOTO
BpPEMEHH.

1.2 ITlpu mojsoMKe KOHKYPCHOTO OOOpyAOBaHUS KOHKYPCAHT MPOU3BOAUT MOYMHKY
B OCHOBHOEKOHKYPCHOE€ BPEMsI CAMOCTOSTENBHO.

CobnrooeHue mexnuku 6e30nacHocmu Ha pabovwem mecme u
npu noaemax, oxpana mpyoa u nopsooK Ha pabouem mecme
OIICHUBAIOTCS HA MPOTSHKCHUH BCETO COPEBHOBAHMS



OIMMCAHWE 3AJTAHUA 11O MOJAYJIAM

Ne2 \ IIpumensiemoe obopynosanue u I10 \
JleratenbHOE VYueOHbIl HA0Op KBAAPOKOIITEPA O
obopynoBaHue KoMIieTeHINH «Jkcruryatarus BACy»

"COEX Knesep 4 WS»
Hasecnoe Action-kamepa BO3MOXHOCTb 3aIUCH
o0opynoBaHue BUJICO U HAIMYMEM CTaOMIU3AINH
BcnomorarensHoe PeMKOMIIIEKT, MHCTPYMEHTHI,
o0opynoBaHue " PacxomHbie MaTepuabl
x}j’b S\ TynOoxkc ydactHuKa, cornacHo TO
= ] KOMITETEHIHH
<<=y
OcHnarenue B ] o B’ Maket TpybonpoBoaa (1100 HHOW 0OBEKT
NOJIETHOM 30HBI S o a MOHUTOPHHTA B PAMKAaX 3aJaHHONH MUCCHUH)
Kapra ArUco mapkepoB [ijisi HABUTalluK
B H -
" - o B |

IIporpammHuoe
obecrieueHue

QGroundControl

-QgroundControl, Arduino IDE,
Windows Media Player, Paint.




Nel

O0mmii mIaH MoaYyJIs

[Tonetst B cumynsitope LiftOff. Otuér co ckpunioramu

Mooyns A
FPV nujorupoBanue

1 yac

[Ipennonérnas moaAroToBKa

*  npednoaémuulil 8u3yanvusiti ocmomp bIIJIA
*  Npo8epKa YeloCMHOCIU V3108 U HAOEHCHOCTU KPeNnaeHUll
*  NposéepKa cucmemvl 8UO€0 nepeoayu, HACMPOUKA KAHAA, KAMepbl

TecToBble MOMBITKY HA MOJIUIOHE (HEOIrPaHUYEHHOE KOJIMUYECTBO)
B nopsiake xuBoi ouepean 3 MUH Ha TOIBITKY

C-1

[Tpoxoxaenue Tpacc B FPV - TouHOCTH \ CKOpOCTD - 1 3au€THBII MOJIET
3 MUH 3a4eTHBIN moieT + 1 MUH MpeAnoIeTHON MOATOTOBKU Ha KaKOTO KOHKYPCAHTa

CexpeTHas yacThb

TPACCA: kongueypayus, mun, KOIULeCmao 21eMeHmos

IIpumensiemoe odopynosanue u I1O

KoHcTpykTOp CIIOPTUBHOTO
kBagpokonrepa «<COEX RaceMini»

FPV uuem Anmnaparypa PY

I1O - BlHeli configurator

I1O - Betaflight configurator

I

3aoaua Bxoonwie oannwvie Buvixoonwie oannwvie

BpIIOTHUTE  *
TPENOJICTHYIO
MOJATOTOBKY

[TIpoBepuTh 1IETOCTHOCTH
KOITEPA.

[IpownsBecTy HaCTPOUKHU
IIOJIETHOTO KOHTPOJUIEpa U
MyJibTa paIUOYIIPABICHUS.
* Hacrpouts xkanan
BHJIEOTIEpEIaYn

(pacnpedensiemcs dcepebbesKoll 8
C-1 6 pamrax 30% uzmenenuii).

* «lloriMaTe» BUAEO C KAMEPHI
konrepa Ha FPV nuieme

[Iponeretn HaszBanue tpaccel
Tpaccy B (6yoem onpeoeneno ¢ pamxax 30%
CHMYJISTOPE uzMeHeHuil)
LiftOff Huk koHkypcaHTa
(6yoem onpedenen 6 pamrax 30%
usMeHeHUll)
Bemonnute | JlocTyn K MOJETHOM 30HE |
3a4ETHBII Ha 4 MUHYTBI
TOJIET IO
Tpacce

* Konrep, roTOBBIN K MOJIETY;

* FPV muem, npuHUMArOIINAN CUTHAI C
KaMephbl KONTEPa;

* HacTpoeHHblil myJIbT

Tpacca mpoiiieHa 3a min BpeMs.
Coxpanennbiii ckpuHIIoT u3 LiftOff
B nanke ¢ HazBaHuem «FPV_ @ I»
Ha pabouem crojie (tne ® U (F 1) —
®damunus_ms KOHKypcaHTa), Ha K-M
BUJTHO BpPEMsI IPOXOXKICHUS TPACCHI.
Haunmensiee Bpems nposiera Bcen
Tpacchl, 0€3 KaCaHHi SJIEMEHTOB
ITOJINTOHA U TPACCHI.
[Tocanka B yKa3aHHYIO 30HY.
Komnrep 6e3 moBpexaeHui.



Z[OHOJIHI/ITCJIBHI)IG yYciaoBud

KoHKypcaHTbl HaXOUTCS B ClIEMAIbHO 0003HAYEHHBIX JJIs TWJIOTA 30HAX.
OuepeTHOCTh MOJIETOB MTPOU3BOIUTCS COTTIACHO KEePEOhEBKE KOHKYPCHBIX MECT.

* B C-1 konuuecmseo mecmosvlx noiénoe HeoepaHuieHHo, ¢ COOI0OCHUEM HCUBOLL
oyepedu, He boee 5 MUHYM HA 0OHO20 KOHKYPCAHMA

[Tpu nmonomke (B 11000# YacTU MOJYJIs1) KOHKYPCAHT YUHHUT KOIITEP
CaMOCTOSITENIHO C ITOMOIIBIO PEM. KOMIUIEKTA U TyJI00KcA.
Jlon. 060pyi0oBaHKE, BBIXOSIIEE 38 PAMKH PEM. KOMIUIEKTA HE BbIIAaeTCsl.

TecToBasi NONBITKA

KonkypcaHTt BIipaBe ciienarb 1 TeCTOBYIO MOIBITKY.
OO0111ee BpeMsi TECTOBOM MOMBITKYA COCTABIISECT 3 MUHYTHI.
[IposeTaTh MOYKHO 1O BCEH Tpacce M JIFOOBIM DJIEMEHTaM

3a4éTHBIC MOJIETHI

Ne 4

Onucanue mpaccol

KonnuecTBo 3aueTHBIX TTOJIETOB — 1;
Oo1ee BpeMst 3a4€THOTO TOJIETA COCTABIISIET 4 MHHYTHI
(1 mun npeononremmoti nOO2OMOBKU ¢ MOMEHMA NOOX0O0A KOHKYPCAHMA K
pabouemy mecmy + 3 mun noirema) no komanjae «ready, stady, GO».
Ecii oMH 3JIEMEHT Tpacchl MPOUICH HEBEPHO, YIaCTHUK UMEET MPABO BEPHYTHCS
U IIPOMTH 3TOT 3JEMEHT MOBTOPHO (B paMkax oTBeIEHHOTO BpeMEHH);
BpeMst okoHYaHHSI IIPOXOXKACHHUS TPACCHI CUUTACTCS IO IPOXO0XKICHHIO
MOCJICHETO JICMEHTA TPACCHI.

TPACCA JJIsA FPV ITIMJIOTUPOBAHUSA

Ilpumep mpaccol

Tpacca (momoca MpensITCTBHIA)
COBOKYIHOCTbH 20 3JIEMEHTOB B
YCTaHOBJICHHOH MOCJIEIOBATEIIHBHOCTH.

KonnyectBo kpyros =3
KonunuectBo Tpace=1

naro®




OKUJIAEMBIN PE3YJIbTAT BBIIIOJTHEHUS MOJYJIS

Peructpamuss OdopmiieHa 3asBKa JJs TOCTAHOBKUKOIITEPA Ha

BIITA Y4ET

(Q) IoséThl B Cosepiiien nonér B cumyisitope LiftOff

B cumyasTope

E Co3nan CKpHHILIOT MPOXOXKACHUS TPACChl COXPaHEH Ha
OTYET pabodeM CToJie B COOTBETCTBHH C TPEOOBAHUSIMU

(Ta6muma Ne3)

IosieTHoE [Iponér Tpacchl ¢ NpensATCTBUSIMU BBINOJHEH HA
3a/laHue MOJIUTOHE 32 HAMEHbIIIee BpeMs, 0e3 KacaHuM

-rrﬂr ITocaaka [Iponér Tpacchl 3aBeplIeH MOCAAKOM  JIpOHa

COOTBCTCTBYIOIIYIO 30HY

3aBepmeHne I[Io oxoHuaHuu MoAayJlsi BCC KOMIIOHCHTBI

MOYJIs

IMOJIHOCTBIO UCITPABHBI




Mooyns B

[Inarnocruka u oraaaka BIIJIA (myasTukonTepa)

OO01mmii IIaH MOYJIs

OOHapy:keHHE U YCTPaHEHHE HeHCIPaBHOCTEH

3aHecTy 0OHAPYKCHHBIE HEHCIIPABHOCTH B I€(PEKTHYIO BEJOMOCTh

YCTpaHI/ITB BBISIBJICHHBIC HEHMCIIPABHOCTH

YeTpaHuTh HEAOCTATKU KOHCTPYKIIMH.
[TpuBecTH KomTep B pabodee cOCTOSTHHUE

IIpeanosaérnas moaroroska BIIJIA

[TIpoBecTu TeCTOBBIE B3IETHI U JAJBHEUIIIYIO HACTPOMKY KOITEPA

BrImonHuTE IPOBEpKY paboTOCIOCOOHOCTH OTPEMOHTUPOBAHHOTO U
HaCTPOEHHOI'0 MYJIbTUKONITEPA

IHoa6op KOMILIEKTYIOIIHMX /ISl KONTepa

[IpoBecTu TeCTUPOBAHNE KOMIUICKTYIOIIHX.
BBITIOTHUTE HEOOXOTUMBIC PACUETHI.
OrnpenenuTb KOMIUIEKTYIOIIHUE, COOTBETCTBYOIIHE T3

Cekpernas

JInst ycnoKHeHus 3a1aHus o 1uarHocTrke U peMoHTy BITJIA moryT ObITh

HCIIOJIb30BAHBI.

BHECECHUE
HEUCIPABHOCTEH B
HECKOJIBKO KOIITEPOB
Pa3HbBIX TUIIOB
(KOIMUYEeCTBO
HEHUCIPABHOCTEN B 3TOM
CJy4ae pacrpenensercs
MPOTIOPIIMOHAIILHO)
BHECECHUE
HEUCIPABHOCTEH B
KOIITED C
YCTaHOBJICHHBIM Ha HETO
JOTOJHUTENBHBIM
obopynoBaHuEM;
BBITIOJIHEHNE YACTHU 3a1aHUS 110 TOMCKY U YCTPAHEHUIO HEUCIIPABHOCTEN B
pexUME TEXHUUECKON TOIIEPKKH (OIpeiesieHne BO3MOKHOM HEUCTIPAaBHOCTH
10 ITOBEICHUIO KOIITEpa KJIIMEHTA, B3aUMOJICHCTBUE C KIMEHTOM)

(V) 3 4yaca

Onpedensemcs kKomanoot no ynpasienuio copesHosanuamu 6 C-2
4acTh [IepedeHb BHOCUMBIX HEMCIIPABHOCTEU
CyMMapHOE KOJTHYECTBO 1e(hEKTOB U HEHCIIPABHOCTEH




Ne2

IIpumensiemoe ooopynoBanue u 11O

JleraTenbHoe 'YueOHbI HA0Op KBAIPOKOIITEpa O
0o0opyoBaHue komreTeHun «Jxcruryaranus BACy» "COEX
Krnesep 4 WS»(konrep B cTangapTHON COOpPKE MK
C YCTAHOBJICHHBIM JIOTIOJTHUTEIbHBIM
000pyIOBaHUEM, BXOJISIIMM B COCTAaB HaboOpa)
< =
BcnomorarensHoe PeMmkoMIIIEKT, MasabHas CTaHIIUS,
obopymoBaHue L WHCTPYMEHTBI, PACXOJHbIE MATEPUAJIbI,
=T Tyx6 TO
x\&e = | TynOokc yqacTHuKa, COTIACHO
- — KOMIIETEHIIN U
[Iporpammuoe CucreMa HaBUTalMM IO ATucCO-METKaM,
obecrnieuenue QgroundControl, Chrome, NotePad

++

S ™ S

3ao0a
ya

Bxoouwie oannvie

Buvixoonwvie oanuvie

Haiitu n
YCTPaHUTH
HEUCIIPABHOCTH

3aHecTH B
neQeKTHYIO
BEJIOMOCTh
nepeYeHb u
OTHCaHUe
HEHUCTIIPaBHOCTEM C
coOMroAeHIEM
npodeccuoHaNBHOM
TEPMHHOJIOTUHI
IIpoBeputn
paboTocrmocoOHOCTh
JIPOHA B MOJIETHON
30HE

HedexTs u HEHCIPAaBHOCTH,
BHECEHHBIE B JIPOH MEpe] HayalloM
MOAYJIs

[ITabnoH nedexkTHOW BEIOMOCTH

(ITpunoowcenue  2).  HalineHnusie
KOHKYPCaHTOM nedexTo u
HEHCIPABHOCTH

Jloctym K TONETHOW 30He Ha 2
MUHYTBHI B TIOPSAKE )KUBOW OUEpEIN.
[Ipuoputer 'y  KOHKYpPCAHTOB,
KOTOpBIE PaHEE HE BBIXOJWIM Ha
MOJIETHYIO 30HY.
Paspemeno TECTUPOBAHUE
3aBHCAHUS

[lounHEHHBI JPOH C aAKKypaTHO
YIJIOKEHHBIMU IIPOBOJIAMH.
HewucnpaBHocTh He OyneT cUMTAThCS
YCTPaHEHHOW MPH HAIMYUU B MATHOM
COCIVHEHUU HE INPOINASHHBIX WIIH
3aKOPOYEHHBIX Y4aCTKOB.

3anoJHeHHas U COXpaHEHHas B
IIaIIK€ C HA3BAHUEM
«JlepexroBka @ N»

Ha paboyeM cToJie

(tne @ U (F 1) — ®amunusa Nwms
KOHKYypcaHTa) ne(eKTHas
BeioMocTh B hopmare .pdf

Jletaromuii korrep 6€3
MOBPEKIACHUIN




Boeinonnuth Hoctyn k mosneTHOH 30He Ha 2 3aBucaHue B npexenax obmactu 1x1m
MIPOBEPOYHBIN MOJET MUHYTBI B IOPSJKE )KUBOW ouepeau B TeucHue 20 CeKyH/I.

(BBIATH Ha 3a4E€THBIHA MOJET MOKHO = KayKIplii BHIXOZ 3a IPEAEIIbI

B JII000M MOMEHT MOIYJSA, HO 06G03HAYECHHOH 30HHI BEJIET K

NOCHEAHSST 3alUCh B  OYEPEIb  CHIDKEHMIO GAJUIOB.
MpuHUMaeTcs He no3anee 20 MUHYT

10 OKOHYAHMsI MOJLYJIsT) B 3aBucumocTtH ot THIIa
PEMOHTHUPYEMOTO KOIITEepa IS
MIPOBEPKH YIPABIIEMOCTH KOMTEPa
MOKET OBITh BBITIOJIHEH MPOJIET IO
Tpacce B BU3yaIbHOM WiH fpv-
pexuMe, a TAK)KE MPOBEICHA MPOBEPKA
YCTaHOBJICHHOT'O 000pY/I0BaHUSI.

Ne 4 OXUJIAEMbBIN PE3YJBTAT BBIIIOJTHEHUS MOJIYJIS
A Konkypcant IPOIEMOHCTPHPOBAII paboTOCIIOCOOHOCTh y
OTPEMOHTUPOBAHHOTO anmapara.
E KoHkypcaHT  clman  3aloNHEHHYK0  Je(PEKTHYI0  BEIOMOCTb =
CO CIIMCKOM BBISIBJICHHBIX HEMCIIPABHOCTEM.
T KoHKypCaHT BBITOJHWI IPOBEPOYHBIN MOJIET =
KoHKypcaHT npou3BEN TeCTUPOBAHUE KOMIUIEKTYIOUIUX Ha CTEHAE U

BBITIOJIHUJI X TTOA00P M0 YKa3aHHBIM KPUTEPHUSIM

l’ K caHmxenunto 0aiioB 3a 3amojiHeHue 1e(eKTHOM BEJOMOCTH M MOSICHUTEILHOMN
3aIlMCKEe BEAET:
* HEKOPPEKTHO BHICTPOCHHAs (hpaza, He no36onaowas NoHsIms Cymo
UBTIOHCEHHO20,
*  JCIIOJB30BaHHE CIOBOCOYCTAHUIM,
He OMHOCAUWUXCSL K NPOPeCcCUOHATbHOU MEPMUHOLOULL.

[Toapobno «Cucmema wmpagos u canxyuiiy cm. 8 TO komnemenyuu



Mooyns C
HI/I.]IOTI/IQOBaHI/Ie Ha IMOJIUT'OHC

Muccus:

Hp0u3eecmu nepemeuwieHue no nojiucoHy.

OOGIMii IJIaH MOLYJISt 2 gaca ‘

Nl
N
a | BHEcTH n3MeHeHns B KOHCTPYKLHIO KONITEPA.
1 | YcranoBuTh cucTeMy moJe3HOM HArPy3KH (3axXBara) Ha KOITEP.

OO6opynoBaTh 3aXBaT CBETOAMOHOW WHIUKAIIMEH ¢ OTHO3HAYHBIM OTOOpaKCHUEM:
*  COCTOSIHMSI 3aXBaTa — KpacHasi CBETOBAsI MHIUKAIIHS
® COCTOsAHUC C6pOC3 — 3€JICHAs CBCTOBAs MHAWKAIIUSA

HpOI[GMOHCTpPIpOBaTB 3aXBaT U UHAUKAIIUIO SKCIIEPTAM Ha pa6oqu MECTC

Hactpouts o6opynoBanue

2 | IIpoBecTr mpeAnoNETHYIO TOATOTOBKY.
TecToBbIC HCIIBITAHUS CUCTEMBI MOJIC3HON HArpy3KH / 3aXBaTHIBAIOIIETO YCTPOICTBA

_‘_m_r BoInonHUTE MOJETHOE 3a/1aHKe C 3aXBATHIBAIOIINM YCTPOMCTBOM
5 MIH. 3aYeTHasl MONBITKA + 1 MUH. MPeIN0JeTHON MOATOTOBKHU
3 | (na xascoozo kouxypcanmay)

Bapuanm 3axeama epy306 onpedensemcs sxcnepmamu ¢ C-2

G CexkpeTHasi 4acTh Tpacca, mpensTCTBUA, XapaKTep U KOJIUYECTBO I'Py30B

IIpumensiemoe ooopynoBanue u IO

OGopyaoBanue YueOHbIN HA0OP KBAJAPOKONTEPA IO KOMIETCHIIUN « DKCIUTyaTaIus
BAC» "COEX Kuesep 4 WorldSkills Russia"

Tyn6oxkc yuactHHKa, coracHo TO komMmneTeHuu
Hab6op uactpymMeHTOB
IIporpammuoe obecneuenne | QgroundControl, Arduino IDE

JlonoJIHMTe/IbHbIE YCJIOBUS BbINOJTHEHUS MOTYJIA:
*  Bpems npeanoneTHON NOJArOTOBKH Mepe]l MONBITKOM - 1 MuHyTa
*  Bpewms 3aueTHON NONBITKH — 5 MUHYT
*  Y4acTHUK HE MOXET KacaTbCs MsYeN pyKaMHu.
Ecnu mau mepsemcs 6 noneme nociie npoxoxcoenus npensmcmeus,

()onycmwwo cxeamums MAY 3dxX6AMOM U 6blcPY3UMb 6 CPY3ONPUEMHUK,
He I’lpOXOOﬂ uyepes npensanicmeue 3aH060.



3aoaua Bxoonwie oannuvie Buvixoonwie oannvie

YcranoButh Ha 3axBat, Arduino, [IpoaeMOHCTpUPOBATH IKCIIEPTAM
KOIITEP BCE CBETOIMOIHAS JICHTA paboTOCTIOCOOHOCTH
HE00X0IMMOe YCTAHOBJICHHBIX y3JI0B U MOJIYYUTh
000pynoBaHue 1 MOANUCH
HaCTPOUTH €TI0 3axeam pabomaem

Ceemoouoonas

Jlenma pabomaem
BhIm10JIHUTH Joctyn k mosnetHoit 3oue Ha 2 Komnrep 6e3 noBpexaeHuit
TECTOBBIC MOJICTB = MHUHYTHI B MOPSIKE )KHUBOM
Ha MOJINTOHE ouepenu. [Ipuopurer y

KOHKYPCAHTOB, KOTOPBIE
paHee He BBIXOIWIN Ha
MOJIETHYIO 30HY. Pa3pemieno
TECTUPOBAHUE 3aBUCAHMUSI.
JlomycTrM 3axBaT U MEPEHOC
rPy30B 4Yepe3 MPENSATCTBUE,
cOpoc rpy30B, MOcaaKa B

Touky H
BrinosnHuTh JlocTymn K IOJETHOMN 30HE Konrep npoussen 3axBat 9 ryp3os,
3a4E€THBIM 3aXBaT | Ha 5 MUHYTHI B TIOPSAKE IIPOJIET C HUMHU Y€pe3 NPEIATCTBUSL
1 TICPEHOC TPY30B | xepeOheBKH + | MUHYTa U cOpOC B IPy30NPUEMHUKH.
MPEANOJIECTHON NOATOTOBKH I[BeT nepeHocuMoro rpysa
HAaYMHAETCS C MOMEHTA COBITIAJIa€T C IBETOM MPEISATCTBHS
MOAX0Ja KOHKypCaHTa K Konrep coBepmmi nocaaky B
paboyemy MecTy touky H 0e3 nmoBpexaeHuii.

COpoc rpy30B MPOU3BOIUTCS B

KOHTCHHEPHI Pa3HOTO THaMETPA.
Ipuopumem — epyzonpuemHux c
CAMBIM MATIEHbKUM OMEepCcmuem

Cucrema mrpagoB B paMKax MOAYJIst

« Kacanue nomna, CeTKH, 3JIEMEHTOB TPACCHI.
l’ (Kacanus rpy3onpuémunka e mrpadyrorcs)

* Tlocanka B ykazaHHOe MecTO 6€3 rpysa.

¢ Ilocanka BHE mOCaOYHOM 30HBI



Ne 4 ITOJIMT'OH VIS HIEPEHOCA I'PY30B

Inemenmot nonuzona

30HBI pacnosioKeHusi rpy30B -3 30HBI
* Ha ypoBHe noJa
Ha tym6ax pa3Hoii BICOTHI
* Ha mratuBax pa3Hou BBICOTHI
* CEKpEeTHas 30Ha

HpensarcrBus
Boporta, ky0 + cekpeTHbIE 3J1eMEHThI

I'py3onpuémuuxu -3 mt
C oTBepCTUSMU PA3IUYHOTO JUAMETPA

3oHbI BbLIETA \ MpWJIéTa - 20T
B3nérasg nimomanka Ilocagounas
IUIOIIAIKa

Ilpumep cxemwt nonuzona

b

< <

@ LU0 4

o EESSre——— pro .
o Al%«
| a®ao ¥
Mecro 3aSopa rpysa Na3 I | Mecro 3aGopa rpysa Nel I l MMecro 3aGopa rpysa Ne2 ]
Ne 5 OKHUIAEMbBIN PE3YJIBTAT BBIITIOJTHEHUS MOJYJISI -

\
K IMoaroroBka konrepa Ha xomnrep ycTaHOBIIEHO BCE HEOOXO0IMMOE
HaBECHOE 000py/I0BaHUE
\ (V)
K PaGorocnoco0HOCTD 3axBaThIBAIOIIEE YCTPOUCTBO pabOTaeT
o0opynoBaHust Dag 5
HPOTEMOHCTPHPOBAHA aborta 3UaXBaTa SIBHO E)TO paxkaercs
SKCIePTaM CBETOBOW MHAMKALINEH
b g Boinosinensl 3ajgauun mo Konrtep npowussen 3axBat 9 rpy3os
MepeHocy 00bEKTOB Ha C -
HOJIHIOHe OBEPILIEH MPOJIET C Tpy3amMu Yepes
yKa3aHHbIE MPENsATCTBUS
['py3bl fOCTaBIEHBI B 30HY BBITPY3KH 32

Kpar4auiiee Bpems
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5.Kpurepum OleHKH.

Tabnuua 2.

Bbanasl

Kpurepnii . OO0bexkTHBHASA Oo6mas
Cyneiickue acneKTbl
’ OIICHKA OLICHKA

MoHUTOpPUHT 1

FPV nunotupoBanue 1 14 15
Huarnoctuka u pemoHT bBC 2 20 20
MopenupoBanue y3na bBC 2 10 12
Nzrorosnenue y3na bBC 3 11 14
DKcIUTyaTanus Mojae3HoN Harpy3Ku 1 14 15
becnmioTHUK caMOJIETHOTO THTIA 1 9 10

100

CTpykTypa onucanusi MOAYJI KOHKYPCHOT0 3a1aHUSA
1. Muccus (necenda modyns) — 011 mooyietl, 20e chopmMuposana ompaciesas 3a0a4a
2. XoJ BBIINOJHEHUS MOAYIS —
- C yKazanuem, 4mo 6x00Uun 8 CeKpPemHylo 4acmo MO0y U 6HOCUMCS 8 PAMKAX
30 % usmenenuii ¢ C-2 sxcnepmuuvim coobuecmeom (NoCieousisi cmpoka maoauyvil).
- Vkasannoe obwee spemsa mooyis He modicem Ovims usMEHeHO.
- Taiimune 2manos 6binOIHEHUs: 6HYMPU MOOYIsi Onpedesl IKCHEPmHbIM coobwecmeom 6 C-2
(nocieonuti cmonbey,).
- Taumune yuumoigaem 6anamnc ooujeco 6pemeHy KOHKYPCanmos u UHOUBUOYANbHO20 8peMeHU (05
MoOynel ¢ NONEMHbIMU 3A0AHUIAMU,).
[Ipumensiemoe B moayie obopynosanue u I10.
3amganue.
Ipumep T3, exrrouarowuii npumepvr uepmediceli, cxem, 00yCmpoUcmeo NOIUOHA U Op.
JlonoTHUTEIbHBIE YCIOBHS BBIMTOJIHEHUS MOTYIIS.
OuaemMblil pe3yiabTaT BBIOIHEHUS MOIYJIS.

0 N ok w

ITpadHble CAaHKIIMK B paMKaxX MOJTYJIS.

Pacnpelle.ﬂelme TPYAOBLIX HABBIKOB B paMKaXx pe€lIiacMbIX 3a1a4

Pabota ¢ nokymeHnTanuei

% AHamu3 JaHHBIX

Soft skills
’— DOopMUPOBAHKE U CJ1aYd OTYETA
/4
A COopKa, HaCTPOIKA, PEMOHT, Hard skills —
paboTa ¢ UHCTPYMEHTOM,
pa3paboTKa HOBBIX Y3JIOB U KOHCTPYKIIUH
brounoe nporpammupoBanue, padota ¢ nporpammubsiMu | Pa6ora ¢ I1O
MIPUIIOKEHHUSIMH, HACTPOMKA
pabota ¢ oQpUCHBIMH MTPOrpaMMaMu
[E] IJ Pabora B 3d penakTopax
LL
+ InnorupoBanue Kntouesoi HaBbIK =
Key skills, Core
skills

16



Ne
A

Moayab

6.1IpuyiokeHUs K 3aJJaHUIO. MpunoxenneNel

ko4

1. MOAYJIN KOHKYPCHOI'O 3AJIAHUS U BPEMS

Onucanue 3a1aHud
Peructpanus BITJIA

Bo

[Tonersl B cumymnsatope LiftOff. Otuér
COCKPHUHILIOTaMHU

FPV
MNMNJIOTUPOBAHUE

X

Hacrpoiika kornrepa, BujieokaMepsl U
BU/JICO- TIEpeIaTunKa

TecToBbIM mTOJIET

HpoxomneHHe TPaCChbl HA TOYHOCTb U CKOPOCTb

Co6opka pamsl BITJIA

Hactpoiika moneTHoro KOHTpoJuiepa
[Ipeanonérnas moaroroska BITJIA

[TpoBepka paboTOCIIOCOOHOCTH B TOJNETHON 30HE

JAUATHOCTUKA
N OTJIAAKA
BILJIA

IMNJIOTUPOBAH
HUE HA
ITOJIMT'OHE

3 MmoxyJisi

BbI00p KOMITJICKTYIOIIMX JIJIsI KOIITEpa.
Odopmienne oTyéra.

bazosas nactpoiika BIIJIA, ocHOBBI pabOTHI C
koHpuryparopom QGC, kannOpoBka

TecToBBbIl ITOJIET

[TepemernieHre 0OHEKTOB

2 KOHKYPCHBIX THSI

Bpems

1y
C2

3y
C2

24
C2

15

0aJ1J10B

20

0aJL10B

15

0aJI0B
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BBO/l BAC B OKCIIVIYATAIIUIO IIpuaoxenneNe2

1. Tlepen BKITIOYCHHEM MUTaHUSA amnmapar JOJKEH COOTBETCTBOBATh
HOpMaM 0€30ITacHOCTH.
2. K nonéram B mo6oii yactu (Moayie) KonkypcHoro 3ananus gomyckarorcs BITJIA:

* [lonHOCTBIO UCIIPABHBIE.

* Bce 31eMeHThl KOHCTPYKLIUH HAIEKHO 3aKPETIICHBL.

*  M3onsmust poBOJIOB U IETOCTHOCTh KOHCTPYKIIMU HE HAPYIICHBI.

* Amnmnapartsl ¢ gonyctuMbiM 3apsiiom AKD.

* Tlomamanue kakoii-mu6o yactu BAC B 30HY BpaleHus POIEIUIEPOB UCKITIOYCHO.

1 BAIIPEINAETCS: 61e nonémmuoii 301bl
nooknouenue numanus Kk BAC ¢ yemanosenennvimu nponennepamu!

3. Jlna monydenus paspemieHus Ha B31éT BAC, B anmapaTHyr 4acTh KOTOPOIO BHOCHIIUCKH
M3MEHEHUS B TIPOIICCCE BHITIOTHEHMS KOHKYPCHOTO 3aJaHusl, YIaCTHUKY HEOOXOMMO TIPOBECTH:
¢ IlpennonéTHyto MOATOTOBKY C 3aHECEHUEM IMPOU3BEACHHBIX ICHCTBUI B MPEANONIETHYIO
BCJOMOCTb.

3aBepI/ITB HpeI[HOJIéTHYIO BCIAOMOCTD IIOAIINCBIO SKCIICPTAa
[puaoxenne 3.
HITpadgHbie cCaHKIMH.

B cinywae mnapymwenuii KoskypcantoM perimamenta Yemmumonara M IpaBWJI  KOMIIETEHLUH,
3auxcupoBanubix B TO u Th, KonkypcanT MOXeT OBITh OTCTPaHeH OT BBINOJHeHMs Moay.s. [Ipu
9TOM, HaOpaHHbIE 32 JaHHBIN MOYJIb OaJlIbl OOHYISIOTCS.

['pyOble HapymieHus (Takue, Kak BMEMIATEIbCTBO TPETHUX JHI[ B CaMOCTOSTEIbHOE BBINOJIHEHHE
KOHKYPCAaHTOM 3a/IaHMsi, IIONBITKA BOCIOJIB30BAaThCd CTOPOHHEH IOMOIIBIO, HEYBAKUTEIBHOE
OTHOILIEHHE K DKcnepTaMm U Jp. obo3HayeHHble B TO, a Takke Hapymenue Kopekca 3THKH) BIEKYT K
AMCKBAJIM(PUKALUM KOHKYPCAHTA.

O0mue npaBuJia M OTPaHUYCHUA

Paspewennvie deticmeus I'
Hcnonb30BaTh BCTPOCHHYIO CIIPABOYHYIO Hcrnonk30BaTh CTOPOHHHUE 3a HapyIIeHHUE 1
UH(POPMAIIUIO HCIIOIB3YEMBIX TIPOTPaAMM WHTEepHET-pecypehl, He yKa3aHHbBIC npaBuia Gasibl,
B K3. [IpoHocuTs Ha miomaaky HaOpaHHBIE
«yMHBIe» Yachl 1 puTHEC OpacieTsl, KOHKYPCaHTOM 32
HAYIITHUKH, MUKPOHAY ITHUKH MO/1yJ1b, OOHYJISIIOTCS
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Hcnons3oBanne nporpamMmm:
Putty\Notepad ++\Visual Studio Code\
TekcroBslit pegakrop -Word win nHOI

Gazebo (1 Bce mpenycTaHOBICHHbIC B
CUMYJISITOPE MTPOTPaMMBI)

Google Chrome\ QGroundControl
Webex\ Zoom\ ColorMania
Windows media player\ Paint\
Taiimep
https://soft.mydiv.net/win/download-
Taimer-sekundomer.html
(1 unoe 10O, pa3zpeménHoe k
HCIOJIb30BAHUIO SKCIIEPpTAaMU U KOMaHJI0U

yIpaBJICHHsI KOMIICTCHIIMEH Ha TEKYIIEM
YEeMITHOHATE)

Hcnonap3oBaHue coOOCTBEHHBIX
HOCHTENICH HH(POPMALIUH, 3aMETOK
Y MHCTPYKIUH B JIFOOOM BHJIE.
Bxon B MecceHmKephl, 00JIauHbIC
XpaHWIUINA, TOYTY, GOPyMBI U
COII. CETH.

[Tpu ommboYHOM TIEpexo/ie MO CChUIKE
OHa JI0JDKHA OBITH 3aKPHITAa B TCUCHUE
5 cexyHn)

3a HapylIeHne JaHHOTO
MpaBuiIa OAJIIBL,
HaOpaHHBIE
KOHKYPCAHTOM 32
MOJYJIb, OOHYJISFOTCS
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CaMOCTOSTEIIFHOC BBIIOJIHCHUE
KOHKYPCHOTI'O 3a/1aHUs.
TlogasATHE CUTHAIBHBIX KapTO4YCK JId
KOMMYHHUKAIUA C SKCIICPTAMH

ITomoIIIb TPETHHX JIHLL, BepOATbHOE U
HeBepOaabHOE OOIIEHUE BO BPEMsI
MOJIYJIS C TIEITBIO TTOTYyYCHUS
MPEUMYIIIECTB MPH BHIMTOJTHEHUH
KOHKYPCHOTO 3a/IaHHs

B nopsaxe,
MPETyCMOTPEHHOM
perinamentom TO
KOMIIETEHIINN

Hcnonb3oBatk uHCTpYKIMHU oT SKill
Management Team

CamocTosTeNbHBIE IeHiCTBAS 03
yBenomiieHus ['D, mokumanue
pabodgero (kpome ciydaes UlI)

Tpad, cornacHo TO

Jenats momeTku B daitnax K3, kotopsie
MOJIY4al0T KOHKYPCAHThI

Pa3smemienmne Ha HOyTOYKE
KOHKYPCaHTa ¥ UCIIOJIb30BAHHUE B
KOHKYpCE JOMAITHHUX MPOrpaMM-

3aroTOBOK, TOTOBBIX KOJIOB

Bannsl, HabpaHHbIe
YYaCTHHKOM,
OOHYIISIOTCS
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[Tpunoxenue 4

Ne Onucanue MOBpeKACHUA

30HBI Wi Aeexra TpydOnpoBoga

[Tpunoxenne 5
dedexTHas Be1OMOCTH

KOHKYPCAHT Ne
®UO Konkypcanra

Beoomocmsb evloaemcs KOHKYpcanmam 8 21eKmpoHHOM 8Ude.

HAMMEHOBAHUE

Ne ' HEUMCIIPABHOTI'O OIIMCAHUME HEUCITPABHOCTU CIIOCOb YCTPAHEHU A
Y3JIA

21
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Ipuioxkenue
6

10 - GPIO15 - RxD
24 - GPIO8 - CE0
26 - GPIO7 - CE1

8- GPIO14 - TXD

MOSI - GPI010 - 19

Raspberry Pi

FOC 1D: 2ABCB-
1C: 20953-R

HO

HpHJ’IO)KeHI/le THE LEGEND

UNOFFICIAL GND
7 ARDUINO
PHYSICAL PIN

ATMEGA328 PIN FUNC
PINOUT DIAGRAM SICTALEIN
A Nvsolute mox per pin a0mA
feccomended

bsolute max 200mA
on for entire package
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IIpunoxenne
8

ESC
m z><: COEX PIX Rev1.2
) FLIGHT CONTROLLER
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Hpunioxenne 9

L{BeTOBOI CIIEKTP ISl KATTMOPOBKH MHIUKAIIH
90

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

#800080 128, 0, 128

#000000

Aqua #0OFFFF 0, 255, 255

2] [V #0000FF 0, 0, 255
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Ipunoxenne 10
Cxema konrepa «llenmukan-Munan COEX»

Battery PIXY Camera

www.onbopowercom
6S/22.2V

Lidar

* 12C Splltter

COEX GPS
e =)

Thermal
camera

RGB
camera

o

> 8 4G/5G Modem
BR4114

00K wape (N GAIM

R4114

00xv waoe [N CHIKA

Brushless Gimbal

PELICAN MINI N /
W|R|NG DlAGRAM V_ Ground Control Station
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Ipunoxenne 11

OBIIUE TPABUJIA ITOJIb30BAHUS ITOJIETHOMN 30HOM

TecToBBIE MONBITKA

MoryT BEIIOTHSTHCS B TEUSHUE OOIIEro BPEMEHH MOTYJIS

I[OHYCKaeTCH IOBTOpHAA TCCTOBAA MOIIBITKA ITPU OTCYTCTBHUU OYCPECAN

KoaudecTBO IOMBITOK HE OrpaHU4YCHO B IIpCAcIax O6IJ.I€F0
KOHKYPCHOT'O BpEMCHU MOAYJIA U OUYCPEIAHOCTH

HpeI[HO.]IeTHaﬂ MOATOTOBKA II€pEa 3a9€THBIM IMOJIETOM

[ToneTs! pa3penieHsl TOJIBKO B IPeieax 30HbI B3JIETA U MOCATKHU C
OCAJI0OYHOH INIOIIAIKU

11! 3amperieH nposiet yepe3 NpensTCTBUS.

B cnyuae nponema uepes npensimcemeue, Y4acmHuK JTUMAemcst npasa
oasvbHetliue20 mecmupo8anusi 00 3a4emHol NONbIMKU

3AYETHBIN MMOJIET

Brinonnsercs mo )KCpCGBCBKe KOHKprﬂHTOB

Bpewmst Ha ycTpaHeHHE TTOJIOMOK, TIOSIBUBIIMXCS T OOHAPY>KEHHBIX BO Taiimep He
BpEMSI BBIIIOJIHEHUS 3a4€THON IOTIBITKH, BXOAUT B KOHKYPCHOE BpEMs OCTaHaBJIUBACTCS
Y4aCTHHMKA

KoHnkypcaHTy pa3pemaercss BXOAUTH B 30HY IIOJIETA BO BPEMsI 3aUETHBIX Taiimep He
MIOJIETOB, YTOOBI OTPEMOHTHPOBATH / IEPEBEPHYTH / TOCTaBUThH KOITEP Ha OCTaHaBJIUBACTCS

3€MJI0 B COOTBETCTBHH C npaswiamu Th

OxoHYaTeJbHBIH TAHMHHT KaKA0T0 3TANIa BHYTPH MOAYJIsI
onpeneasiercs 3kcnepramu B C-2
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