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OINMNCAHMUE

CopeBHOBaTENbHbIM NONUIOH «[eocKaH ApeHa»
(puc. 1) npeacTaBnaeT cobon 6e3onacHoe BO3ayLL-
HOE MPOCTPAHCTBO, OrPaAHNYEHHOE CETKOM 1 YKOM-
MNJeKToBaHHOE cucTeMOM Y3-HaBUraumm «JTOKyC»,
cucTeMaMu yrnpaBrieHud, OCBELLEHWS, BUOEOTPaAHC-
NauUnm 1 BU3yanmsaumm, B3NeTHO-NOCaL0UHbIMU
naoLwagkamMm, CTapTOBbIMU MO3MLMAMU U MaKeTaMm
LOMMKOB, TPaHCMoPTa, XOJIMOB U1 eflel.

Puc. 1. NMpuMep BHeWwHero Bmaa rnosimroHa

HASHAYEHUE

CopeBHOBaTE/IbHbIM MONUIOH «[eoCcKaH ApeHa»
npenHasHayeH o149 NpoBeAeHUa COPEBHOBaAHUM
M 0By4YaLLMX MEPOMPUATUIN MO HAMPaBNEHUIO
«BecnunoTHaa poboTOTEXHMKA.
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BAPUAHTDI
NCINMOJ1ib3OBAHUA

MonuroH gnga npoBeaeHMsa O4YHbIX COPEBHOBaHUM
M oBy4atoLLMX Urp No BecrnunoTHoM poboToTex-
HWKe C yrnpaBreHneM B pyYHOM USIM aBTOHOMHOM
pexmme: 0oCTaBKa rPy30B, TyLLUeHVe MoXapoB.,
nonck o6beKToB, 6bopbba 3a pecypchbl, asapodoTo-
cbeMka, 6o poboToB U T. 4.

FPV-nnowapgka onga nposeneHMa oUCTaHLUMOHHbIX
COpPEeBHOBaHUM Mo 6ecnnoTHOM POBOTOTEXHMKE
C BMOeoTpaHCAauUMen C pa3HbiX PaKypCcoB.

Mnowanka onga obyvyeHuna onepatopoB 6ecnu-
NOTHbIX BO34YLWHbIX cynoB (BEBC).

Mone onga opraHMsaumm ydebHoro npotecca:
oTpaboTKa HaBbIKoB paboTbl ¢ 6EBC B ycnoBuax,
UMUTUPYIOLLMX pealibHble 3a4a4u.

< Hasag




KOMIMJIEKTALLNSG
NOJIMTOHA

Be3onacHoe Bo3aylLLHOE
npocTpaHcTBo (BBM)

BbIMOMHEHO M3 aIlOMUHUEBOW KOHCTPYKLIUMN

C 3aKPbITOM 3aLLMTHOM CETKOM YEPHOrO LBETa
Mo BOKOBbIM 1 BEPXHEW FrpaHAaM (puc. 2) 1 npea-
CTaB/leHO B Tpex pa3Mepax: 11 x 11 x 4, 8 X 8 x 4
n5x5x3,5mMerpa. Nonetol EBC B noMeweHnm
0OMyCKatoTCa TOMbKO BHYTPM 6e30MacHOro Bo3-
OYLIHOrO MpPOCTpaHCTBa.

Puc. 2. KOHCprKLJ,I/IFI 6e30nacHoro BO34YLIHOINo NpPOCTpPpaHCTBa < Ha3apg



KOMIMJIEKTALLNSG
NOJIMTOHA

Puc. 3. Cuctema Y3-HaBuraumum B nomMeLleHMun «JTokyc»

JlokanbHag cuctemMa Y3-HaBuraumm
B NnoMeLweHnmn «J1okyc» (puc. 3)

YnbTpa3ByKoBagd JIOKaslbHag cMcTteMa HaBUraumm
pelaeT 3agady onpeneneHma MecTonoNOXeHUs
BEBC B noMeleHnax, roe CUrHanbl CNyTHUKOBbIX
CNCTEM HaBUraLMM HEOOCTYMHblI. OHa MO3BO-
naeT co3naTth IoKanbHYo GPS, B KOTOpOW pofb
CMNYTHUKOB UIPatoT YNbTPa3BYKOBbIE U3TyYa-
TeNW, yrnpaBngemble CTalMOHAPHbIM MOAYNEM.
Pa3MecTuB B 3alaHHbIX TOYKAX YeTblpe n3nyda-
Tenda-Magka, MoOXXHo co3daTh 061acTb, BHYTPU
KOTOPOW KBaApOKOMTEPbl M POGOTbI CMOrYT
onpenenaTb CBOe MeCTOMONOXEHNE, a TaKKe
BbIMO/THATb aBTOHOMHbIE NepeMeLlLeHNa Mo 3a-
OAHHbIM KOOpOMHAaTaM.
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KOMIMJIEKTALLNSG
NOJIMTOHA

CucrtemMa ocBelleHud

CoOCTOUT N3 BOCbMW CBETOAMOOHbIX MPOXEKTO-
poOB (puc. 4) c cuctemMom kpenneHna K 6BI, pas-
MELLEHHbIX MO BEPXHEMY MeEPUMETPY MOSMIroHa

M obecrnedymBaloLLMX PaBHOMEPHOE OCBelleHne
npocTpaHcTBa. MIMeeT cBoM 6/10K ynpaBneHus
Ha ogHOM K13 pebep BBII.

Puc. 4. CBeTOoOAMOOHbIN MPOXEKTOP, NPpUKpensieHHbIn K BBI1 < Hasapg



KOMIMJIEKTALLNSG
NOJIMTOHA

Cucrtema BugeoTpaHcnaumm (puc. 5)

MNpenHasHayveHa a9 TPaHCAAaLUMM COPeEBHOBAHMM
UNu NpoBeaeHna X B oHNManH-dopmaTe. CocTo-
T N3 KOMMNeKTa IP-kamep, obecneymBatoLLmxX
TpaHCNAUMIO COBbITUIN MOIUIOHA CO BCeX pPaKyp-
COB, @ TakKXXe 13 YeTbIpeX CTaLMOHapHbIX KaMep
no nepumeTpy BB nnm aByX MOBOPOTHbIX (Ha Bbl-
60p) M OOHOW KYMONbHOW B cepegmnHe BepXHen
rPaHn KOHCTPYKLMMN.

Cucrtema BM3yanmsauum (puc. 6)

ﬂpeﬂ,HaBHaqua ON4 BU3yasZibHOro npeacCrtaBieHnsa
l/IFpOBOlZ MeXaHNKN U OTO6pa)'KeHl/I§| ee Ha MOHUNTO-
pe. CucrteMa noseonget OTO6pa3VITb 6annbi KOMaHA,
a TaK>XXe JaHHble O COCTOAHNN pO6OTOB N KOMTepoB.

Puc. 5. Cuctema BugeoTpaHcnaumm

Puc. 6. Cuctema Busyanmsaumm
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KOMIMJIEKTALLNSG
NOJIMTOHA

CucrtemMa ynpaBnieHuna NoSIMFOHOM (puc. 7)

MpenctaBnsaeT cobon NporpaMMHo-anmnapaT-
HbI1 KOMTIEKC, C MOMOLLbIO KOTOPOIO OCYLLIEeCT-
BNifieTCH B3aMMOLEMNCTBME MexXay o6beKkTaMu
Ha NosinroHe, yrnpaBneHmne poboTaMu 1 KonTe-
paMu, aBTOMaTUYeCKMM noacyeT 6anios, a Tak-
YKe 3anuncb M obpaboTka Bcex OeUCTBUIN 1 OaH-
HbIX YYaCTHMKOB.

Puc. 7. Cuctema ynpasrieHUs MoIMroHOM < Hasapg



KOMIMJIEKTALLNSG
NOJIMTOHA

NMopcTunarLlasa NoBepxHOCThb (puc. 8)

MpenctaBngeT cobo KOBPOUH, obecrnedmBato-
LM OTNIMYHOE CLenfeHne Konec poboToB, bec-
nepeboiHyto PaboTy ONTUYECKOM CUCTEMbI Ha-
BUraUuMmM 1 gasbHOMEpPa KBAAPOKOMTEPa, a TaKKe
cMArvatoLmMin yoapbl Npyv nageHn opoHa.

Puc. 8. NMoactunatoLag NoBepXHOCTb — KOBPOJSIUH
< Hazsag




KOMIMJIEKTALLNSG
NOJIMTOHA

B3J‘IeTHO-I'IOCa,EI,Ol-IHb|e naowanxkm (B|_||_|) Puc. 9. KBagpaTHas cTap- Puc. 10. KBagpaTHasa cTap-
ToBagd nioLwanka o6blKHO- ToBas nyowanka o6blKHO-

BEHHOIo Tmnna BEHHOIo Tnna
Bl 6biBatoT ABYX TUMOB: 0ObIKHOBEHHAasA (puc. 9

1 10) n co ceBeToBOM MHAOMKaLUMeN (puc. 11 1 12).

K nepBOMYy BapuaHTy oTHOCATCA OOblYHbIE CTap-
TOBble MMOoLWaaKM 1 CTaHLMM NOA3apaaKu, KO BTO-
POMY — MAOWAAKM, MOAK/IIOUEHHbIE K CUCTEME
yrpaBieHMns NoNMroHoM, CoO CBETOBOM UHAMKA-
LMen no mepmumMeTpy, KoTopaa MeHdaeTCcsa B 3aBU-
CMMOCTM OT UIPOBbIX CLieHapmeB. OHa no3BonsaeT
HarnsaQHo oTo6pPa3smnTb COObLITUS, MPOoUCXOoaAdALLMeE

B 6e30MacHOM BO34YLLIHOM MPOCTPaHCTBe.

Puc. 11. KsagpaTtHas cTaH- Puc. 12. KBagpaTHaa cTaH-
LMa noasapsankum co CBeTo- LMa noas3apankm co CBeTO-
BOM MHOUKaLMen BOM MHAOUKaLMEM




KOMIMJIEKTALLNSG
NOJIMTOHA

Pwuc. 13. MakeT xonma

MakeThbl

MakeTbl MpeaHa3HaYeHbl 4nsg UMUTaLMM Cerlb-
CKUX MOCENEeHMMN, FOPOLCKOM cpeabl U MPOMbILL-
NeHHbIX 06beKToB (puc. 13 1 14).

Puc. 14. NoceneHne «OKynoBKa» < Hasan




KOMIMJIEKTALNSA
NOJIMTOHA

MakKeTbl TpaHCNOPTHLIX cpencTB (puc. 15)

MakeTbl TpakTopa (37 x 21 x 17 cM), Mooenu
MalmHbl OMNC (28 x 10 x 11,5 cMm), Mogenu rpy-
30BWKa NA3-66 (35 x 16,5 x 20,5 cMm). BoaMoXKHa
3aMeHa MaKeTOB TPaHCMOPTHbIX CpeacTB

Ha gpyrme monenu.

Puc. 15. MakeTbl TPAHCMNOPTHbIX CpeacTB < Hasapg



KOMIMJIEKTALLNSG
NOJIMTOHA

MakeTbl ieCHbIX MacCUBOB

NpencTaBfieHbl B BUOE OEKOPATUBHbIX €1eN
BblcoTOoM 30 CM (puUc. 16) Ha LUMPOKOM MOACTaBKe,
4TO NPENATCTBYET NaLeHUIo OT BO34YLLUHbIX NO-
TOKOB, CO3aBaeMbIX OpOoHaMU. [MpeaHa3HaYeHbI
L9 3anoNHeHUd NPOCTPaHCTBa.

Puc. 16. Enb pekopaTtuBHasa < Hasan



PEMKOMIVIEKT
AOPOHA «TEOCKAH
MMOHEP APEHA»

PeMKOMMMEeKT ApoHa
«eockaH NMunoHep ApeHa» (puc. 17)

B cocTaB peMKoOMMMeKTa BXOOAT:
1. Bo3gyluHble BUHTHI

BeckonnekTopHble MOTOPbI —
MpaBbi 1 WT., NeBbIM 1 LUT.

KpenexxHble afeMeHThl
AKKYMYNATOP
OTBEPTKM

Bce nnactukoBble OeTanuv ApoHa

Puc. 17. PeMKOMNNeKT ApoHa «feockaH NuoHep ApeHa» < Hasapg



FTEOBOT

Pob6oToTexHM4Yeckum Komnnekc «freobot»
(pwc. 18)

KoMnnekc pa3paboTaH cneumanbHoO ong npu-
MeHeHMA B POOOTOTEXHNYECKMX COCTA3aHMAX
Ha COpeBHOBATENMbHOM MOMUIoHe «[eocKaH Ape-
Ha». PO60T Nnpoun3BeneH Ha 6ase TPEXKONEeCHOro
laccu ¢ ABymMda BeoyLmmMm konecamm. OH oc-
HalleH BblYMUCUTENbHBIM MOoAYyleM Ha 6asze
Raspberry Pi 4, uLMdpoBOM KaMepom C LUMPOKO-
YTroflbHbIM O6BEKTMBOM, MOAY/IEM YNbTPa3BYKO-
BOWM HaBUrauunm «JIoKyc» M CUCTEMOMN CBETOBOM
M 3BYKOBOW MHOMKALUN.

Puc. 18. Po6oToTexHUYeckmnm KomMnnekc «feobot» < Hasan



T’EOCKAH
MMOHEP APEHA

KBagpokonTtep «feockaH NunoHep ApeHa»
(pnc. 19)

KBampokonTep pa3paboTaH crielmanbHo

019 NPUMEHEHMA B POBOTOTEXHUUYECKMX COCTH3a-
HUAX Ha COpeBHOBaTEIbHOM MOSIMroHe «[eocKaH
ApeHa». [1IpoH MMeeT YCUNEHHYO KOHCTPYKLMIO,
YTO MO3BOJIAET SKCMIYaTUPOBATb €0 B «YKECTKUX»
YCIOBUAX COpPEBHOBaHUN.

Ha 6opTy yCTaHOBAEH BblYMCIUTENBHbIA MOAY b
Ha 6a3e Raspberry Pi Zero 2, undbpoBaga kamepa
C LUMPOKOYrOMbHbIM OO BbEKTUBOM, MOLY b Y/1bT-
Pa3BYyKOBOWM HaBUraLumM «JTOKyC» 1 cMCTeMa CBe-
TOBOMN MHAOUKALMN.

Puc.19. KsagpokonTep «eockaH N1MoHep ApeHa»
< Hasaf




BapVIaHTbI KOMMJ1eKTaumm noJimroHa

HanmeHoBaHue nosmnumm

5x5x4m™m

CopeBHoBaTenbHbIN popmaT
pacLUMpeHHbIN

CopeBHoBaTeNbHbIN popmaT
6a30BbIn

Y4yebHbIn popmaTt

Be3zonacHoe Bo3ayLLHOE NPOCTPaHCTBO 8Xx8x4M

NMxNx4m

Kon-Bo, WT.

CBeToBOE 060pYyAOBaHME

leockaH MunoHep — CucteMa Y3-HaBUraumm B noMeLleHum «J1oKyc» Ans 60/bLIoro NpocTpaHcTea

AN RN

CuncremMa BnaeoTpaHcNaunm

CucteMa ynpasneHus nonmroHoM (obopyanosaHue + MO)

O60cob6neHHan B3NeTHO-NOCaA0UHas NoLWaaKa (xennnopT) ¢ pyHKUMEN ynpaBaeMoro noamroHa

AN NI NI NI NI BN

AN YRR YN

Bu3yanbHoe ocHalleHWe NonroHa B cocTaBse:
- Mopactunatouad

MOBEPXHOCTb «KOBPOANH» — 1 LUT.
. MakKeT XONTMOB — 3 LT, - CTaHUWA NOMNoNHeHUs 3apsaa — 4 WT.

+ Habop aruco-meTok — 1 WT.

- MakeT noceneHua — 16 WT. - Tpysnk —25 W

- MakeT TPaHCNOPTHbIX CPeACTB — 8 LT. - CraproBas nosuumus

C NopsAKOBbIM HOMepOoM, 80 X 80 cM — 4 LWIT.

- MakeT /TeCHbIX MaccuBOB — 45 LT,

PaboTbl MO MOHTaX)Xy U HacTpoke obopynoBaHua (4 yen.)
3aTpaTbl Ha NPOE3A, U MPOXMBAHWE OMMaYMBaloTCA OTAENBHO

WNHCTpyKTax (2 yen.)
3aTpaTbl Ha NPoe3[ U MPOXXMBAHWE OMNNIaYMBatOTC OTAEbHO
(M3MepsoTCA KONNMYECTBOM YacoB)

32

24

Po6oToTexHUYeCKUI KoMMneke «freo6oT»

BazoBbil

[eockaH lNMuroHep
ApeHa

AN IR NIERN

Bes LED

leockaH MNMuoHep — BopToBon Modynb Y3 -HaBUraumMm B moMeLLeHunmn
CLED

BblumMcnnTenbHbIM Moaynb ¢ Kamepor Ans leockaHa MuoHepa Basosoro (Pi Zero)

[eockaH MNMunoHep — BopToBOW MOAYNb 3axBaTa rpysa

[eockaH MNuoHep — bopToBas kamepa OpenMV nporpamMmmmnpyemMasn

[eockaH MNMuoHep — FPV-kaMepa

[eockaH MuoHep — FPV-wnem

HoyT6yK Ana ynpasneHusa NoiUroHoM 1 ANCTaHLMOHHOIO MOAKTIOYEHNA

3apanHoe yCTPOWCTBO 4-KaHanbHoe

AN NI

Basosbint

AR ERY YN NN

PemkomMnnekt
ApeHa

AN

leockaH MuroHep — AKKyMynsTopHas 6aTapes

AN NN ENENENENENE NN

48
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TEXHUYECKUE
TPEBOBAHUA

Tpe6oBaHUA K KOMMbOTEPAM YYaCTHUKOB

Mpoueccop He MeHee YeTbipex aaep

MepcoHanbHbIM KOMMbOTEP O3Y he menee 4 16

OnepaunoHHasa cnuctemMa Linux, Mac OS, Windows 7 nnu ctaple

He MeHee 300 M6uT/c
CKopocTb MHTepHeTa (HeOoMNyCTMMO UCMob3oBaHWe
ornepaTopoB COTOBOW CBA3U 1 Wi-Fi)

Bpaysepbl AHpekc n Chrome (pekomMeHgyem Chrome)

< Hasag




TEXHUYECKUE
TPEBOBAHUA

Tpe6oBaHMA K NnoLwiagke

3oHa BBIl

[oMelleHMe: oTanIMBaeMoe, KpblToe, 3aLlMLLeHHOe OT OCaAKOB M BeTpa

[Mon: TBepAoe 1 poBHOE MOKPbITUE

Mnowanb AN pasMeLLeHNs YH4acTHUKOB U 3pUTeNen: He MeHee 2 M OoT nepumMeTpa BBl

BblcoTa NOMeLLEeHMNS C y4eTOM BCEX KOMMYHMWKaLWIM (ocBelLeHMe, BEHTUNALMS U MPOY.): He MeHee 5 M

BHuUMaHwme! B 30He BBl He Oo/KHO BbiTb CTONI60B, OMOp, MepPeropoAoK UK UHbIX BEPTUKANbHbIX KOHCTPYKLMI

30Ha XpPaHeHNA NHBEHTap4a

3akpbiToe nometleHre oT 10 M? Ana XxpaHeHWa 060pya0BaHMA NOUIoHa. JOMKHO HaXOAUTbLCA B Nellen 4OCTYMHOCTH
OT MONUTOHA, YeNaTeNbHO Ha OIHOM 3Taxke/ypoBHe, 6e3 Y3KMX MPOeMOB Mo MyTH

30Ha pasMelleHnd y4aCTHMKOB

[onHa 6bITb pacnonoxxeHa NMMbo PAgoM C MONUIOHOM, TMGO B cocefHEM NoMelleHUn n obopynoBaHa cTonaMm
U CTYNbAMU MO YNCNY YHACTHUKOB, a TakKe poseTkamum 220 B nepemMeHHOro Toka (notpebneHuve no 5 kBT)

Paguo4yacToTHbIN AnanasoH

Po60Tbl 1 KBaOPOKOMTEPbI Ha MOMMIOHE NCMONb3YIOT ANa cBA3n Wi-Fi (4acToTa 2,4 L)

BHMMaHMe! MoCTOPOHHKME UCTOYHUKM CUIFHaNa B AaHHOM YaCcTOTHOM AManasoHe MOryT 3aTPYAHUTb
UK cOenaTb HEBO3MOXKHbBIM MpoBefeHUe COPeBHOBaHMM. B CBA3U € 3TWUM Hy>KHO y6paTb BCe CUMbHble
NCTOYHMKM cUrHana B paguyce 300 M oT ueHTpa BBI1

3J'IeKTpOI'I MTaHMe NoNnroHa

220 B nepemMeHHoOro ToKa, 8o 5 kBT

VIHTepHeT (ona paclwmpeHHoro popmara)

BblaeneHHas MMHUS, CKOPOCTb — He MeHee 300 MBUT/c, MPsSIMO OMTOBOSTOKOHHbIM Kabenb
OT LeHTPanbHOro KoMMyTaTopa

< Hasag



KOHTAKTDI

[lo BceM BomnpocaM, KacatLLMMCa cCopeBHOBa-

TENBbHOIO NosiMroHa «feockaH ApeHa», MOXXHO

MMCaTb Ha MOYTY
nnn B CoOUCeTU.

GEOSCAN

OdurumanbHblie CTPaHULDI
KoMMnaHum «[eockaH»

www.geoscan.ru
0 t.me/Geoscan_Group
@ vk.com/geoscan.aero

o www.youtube.com/geoscanuav

KBagopokonTep «feockaH lNuoHep»
0 t.me/geoscan_pioneer
@ vk.com/geoscan_pioneer

o www.youtube.com/c/TeockaHlMMoHep

< Hasag
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