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TepMUHbI U COKpaLLeHuUs

CVHOHUMBI:

oo UAV-UnmannedArial Vehicle
_AOH\GA . Aenaums Obwero HasHauenms / General Aviation
3GPP i 3rd Generation Partnership Project, rpynna ctaHgapTMavnpyroLLmMx opraHm3auui MobunbHom ceasu
_BVLOS | BeyondVisualLineofSight
_C-UAV | Counter UAV, npotveoeicteme BNA
,,P,Z,X,,,,,,,,,,,,;,,Drgn,e, to Everything, cBoz TexHonoruit cB3n ApoHa C okpyXxarowmn obbektamn, adanorna V2x
DAA . Detectand avoid, oOGHapyxeHne M ykioHeHne
_EASA 3,,!59[99‘?@[1 Aviation Safety Agency
FAA _Federal Aviation Administration, aBvauvonkbiit perynstop CLWUA
_FLARM i,,','f',ighti?!?!m'f;9}’!9?,‘?!‘{'?!,UP,‘?BYD PEXAEHNs CTONKHOBEHWIA ANsl BCEii Nerkoi aBnauwm, Bknloyas becnunothakn
_GNSs 3,9,'9@9',!\,'9\!!99?9!! Satellite System
_GUTMA | GlobalUTM Association
SESAR . Single European Sky ATM Research (SESAR)
SORA ””””” ] ”T_’h’é”s’béé’ifi’c’ Operations Risk Assessment (SORA) - oLieHka pucka 1cnonb3osanust BAC, Bkrtouaet ground risk class (GRC) u air
Sk ClaSS (AR
UM __Unmanned Aircraft System Traffic Management
VL . Very Low Levelaltitudes
_AeC CASpOOTOCHeMKA
Bn i,,§9§HYPJ,HQ,Q,UPQPIP?!HETEQ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
BC BosgylHoe cygHo
" UKAO G o e
_(IcAo) ; Mexaynaponnas opraHiisauna rpaxaanckon asuaunm fIntemational Civil Aviation Organization
JIA JletaTtenbHbln annapat
_MMCH | MHOronosuuvonHble cuctemsl wabmiopenna
OpBA __OpraHusaums BOSAYWHOMO ABWKeHMS
nec . Munotupyemoe BosaywHoe cpeacTBo
_nNnB__ : Tpegensi npamoii Bugmoct
c2 . _Command and Control, nMH1s CBA3N 1 yNpaBNeHNs ApoHOM
Yo YpaneHHasa ngeHtudnkaums



Pamku n metogonorusi

LUenb nccnepgoBaHus:

1. AHanua rpaxkgaHcKkoro

2. Ananus B Poccunckon ®egepauum

3. OnpegeneHune Kn4veBbiX ncnonb3oBaHus 6BC B Poccuickon ®egepaunn

3a pamkamMmu uccrnegoBaHns: aHanmsa CTPYKTypbl POCCUNCKOro pbiHka Npounssogutenet BBC 1 nocTaBLUMKOB yCnyr, BOEHHOE
npumeHeHne bBC

Basza nccnegoBaHusa

AHanns mexayHapogHoro onbiTa ncnons3osaHus 6BC

MHTepBbio C Nonb3oBaTensamu, NocTasLLMKamMm ycryr n o6opyaoBaHns, cucteM NPOTUBOLAENCTBUA OPOHAM
Onpoc MHeHus YacTHbIX Bnagenbles 6BC

AHanna nueectmumnm B ApoHbl 2009-2020 rr.

AHanmM3 mexayHapogHOro n poOCCUMCKOro perynmpoBaHust B obnactm 6BC

AHanus cyLecTByoLWmnX nccnegoBaHnn n nyonvkauun 8 CMU

OrpaHquHMe ncnosnib3oBaHuUA

[ns aHanunsa noteHunana PbIHKa N Konn4ecTBa BBC ucnonb3oBanucb QKCMNepPTHbIE OLLEHKN, NaHHbIE ONnpoca nonb3oBaTenen, gonyLwieHuna
Ha OCHOBE [JaHHbIX 3apy6€)KHbIX PbIHKOB, OOCTYMNHaA CTaTUCTUKA. Mbl He nogTeepXgann 40CTOBEPHOCTb 3TUX AAaHHbIX, paCHeTbI
npmeeaeHbl UNNICTPaTUBHO U HE MOTYT UCMNOJb30BaTbCA O114 NpoBeaeHNA OUEHKUN UK MOATOTOBKA (bMHaHCOBOVI OTYETHOCTMW.
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OcHOBHbIe BbIBOAbI

MNoteHunan ncnonb3oBaHus apoHoB B PP Gonee $1 mnpAa B roa. Vx yxxe orpaHnyYeHHO UCMOnb3yoT B HEPTAHOM oTpachu,
CTpOUTENLCTBE, FOPHOAO0OLIBAIOLLEN MPOMBILLNEHHOCTH, HO peanuayoT TONbKO HEDOMbLLYK YacTb BO3MOXHOCTEN. BonbLuon
noTeHuman, HO MMHUManbHOE UCMONb30BaHME B CENbCKOM XO35MCTBE, 34paBOOXPAHEHNN, YNPaBeHUM NHPPACTPYKTYPOM n
Tepputopusamn. Passutne poiHka BBC PO coepxvBaeT aBuaumMoHHOE perynmpoBaHme 1 oTcyTCTBUE MHAPACTPYKTYpbI (CUcTeM
ynpasneHus TpacomMkoM, yaaneHHoW naeHTuduKaLmm, CTaHUMn 3apsagkn n pasrpysku).

PerynupoBaHue ABNseTCA KMO4YEBbIM OrpaHnyYeHnemM pa3BuTtusa pbiHka. OpMeHTUPOBaHHOE Ha NUOTUPYEMYIO aBUaLuio,
OHO, C OQHOM CTOPOHBI, OrpaHNYNBaET BO3MOXHOCTU ncrnonb3oBaHua bBC, ¢ apyron, octaBngeT YacTb BOMPOCOB B «CEPON»
30He. He yunTbiBaoTCst 0CO6EHHOCTI MNONETOB APOHOB BKOYAA ANCTAHLUNMOHHOE yNpaBreHne, aBTOHOMHbIE MOMETH,
CBEPXHU3KME BbICOTbI, NONeTbl HAA NOABMN.

Bonee 60% noteHumnana BBC B noneTtax 3a npegenamm npsiMon BUAUMOCTU. [1Nda HUX HEOBXOAMMO cornacoBaTh nfaH
noneTa, Nofy4YnTb paspeLLeHme Ha NCNONb30BaHNE BO3AYLLIHOrO npocTpaHcTea (Bl1), koTopoe BpeMeHHO 3aKkpbiBaeTcs A1
ApYrnx nonb3oBaTternen, NonyyYnTb paspeLlleHnst OT agMUHUCTPALMIA MW OpraHu3aL M, Hag TeEpPUTOpPMEN KOTOPbIX NPOXOAUT
noner.

Ona agantaunu perynupoBaHus n 6esonacHoun nHterpaumm 6BC B Bo3aylHoe npocTpaHCTBO HeobxoaMma
MH¢pacTpykTypa naeHtucpukaumm n ynpasneHns Bo3aywHbIM ABMxKeHueM. CyulecTByoLne aBUaLMOHHbIE CUCTEMbI
MOryT BbITb HEe paccyMTaHbl Ha paboTy C MNNOTUPYEMbBIMU CygaMN, OHU HE YYnUTbIBaOT ocobeHHoCcTU nonetoB BAC, y HUX
orpaHunyeHHble pecypcbl U PyHKUMOHaNbHOCTb. 1o 90% Bcex nonetoB nerknx BBC npoxogsaT B 30HaxX yCTOMYMBOIO AENCTBUSA
MOBUIIbHBIX CETEN, KOTOPbIE MOTYT 06eCcneyYnTb CBA3b, OEHTUMMKALNIO, YipaBrneHne TpamnKomM Ha HU3KMX BbICOTaX,
0COBEeHHO B panoHax ¢ NfI0THOM 3acTporkon. OHK, u apyrue Bnagenblibl MTHPPACTPYKTYPbI, MOTYT TakK Xe CTaTb onepartopamu
CTaHUWUIN 3apsiaku U pasrpysku.

Mporpecc B perynMpoBaHU MHOIMX CTPaH U pa3BUTUE ODOPTOBbLIX TEXHOIONMA BO30OHOBMNSAET POCT MHBECTULIUN.
bonblias YacTb MHBECTULIMIA NPUXOANTCA Ha MHTErPUPOBAHHbLIE KOMMAaHMUM, NPeAOoCTaBnsaLWMe BECb ANana3oH peLleHnin, u
KOMMNaHuM No paspaboTke peleHnin onsa aHanuaa n oopaboTkm JaHHbIX.

YuuTtbiBasa Tepputopun U HepaBHOMepHoe pa3BuTue nHdpacTpykTypbl, acpcgekt B Poccum moxet ObiTb Gonblue, 4em
BO MHOIMMX Apyrux ctpaHax. Poccuiickne npounssogutenn BAC npegnaratoT npoayKTbl MMPOBOTO YPOBHS, HO, CTOSIKHYBLUMCH
C MHOTOYMCIIEHHBIMUN OrPaHNYEHUSIMN, YacTo BbiHY>XAEHbI (DOKYCMPOBaTbLCA Ha 3apybexHbIX pbiHKax. icnonb3oBaHne
rpaXkgaHcKom MHAPaCTPYKTYPbl MOXET YCKOPUTb PacKpbITUE PbIHKa M YCKOPUTbL aganTtauumio perynmuposaHms. Hanbonee
npuopuTeTHbIE OBNacTu: yaaneHHasa naeHTudukaums, ynpasneHme Tpagmkom, CBA3b.

4 EY



NMpumeHeHne gpoHOB
BIMNNA, BAC, bBC




NoTteHuman ncnonb3oBaHusa EBC
TeCTI/IpyI-OTCﬂ AECATKU KeﬁCOB, MHOIrme oCTaroTCA Ha ypoBHEe NMUITIOTHbLIX NMPOEKTOB

MpumeHeHne 6BC

[NomelueHus

Paguyc ucnonb3oBaHus

nne*

3allrB

MoTteHunan v ucnonb3osaHue B PO (1-5)

Mcnonb3oBaHue [oTeHuman

®doT10o \ Buaeo cbemMka

MOHUTOPUHI

n3MepeHus
oxpaHa

3paHug, COOpYyXeHuA, TeEXHUKa

Kapbepbl, WaxTbl

MpoTskeHHas nHdpacTpykTypa

AsponopThl

pagocTponTenbLCTBO

Tepputopun (reogesus, kaptorpadusi)

MHBeHTapusauums, cknag

[JocTaBka rpy3oB

MepeBo3Ka nogen

Arpo

CoCTOsiH/E PacTEHUIA, XXUBOTHbIX, MOYBbI, BOAbI

[Nocagka cemsiH, cakeHLeB

O6paboTka xumMuKkaTamu, NonmnB

JlecHoe x03a1CcTBO

Feonoropasseaka

yc

OcMOTp MecTa NpomCLIEeCTBUS

MoxapoTyLleHne

Mownck niogen (UC)

AnmuaemMumn

+

N3mepeHne TemnepaTtypbl Tena

[ocTaBka JIeKapCTB 1 TECTOB

O6es3apaxuBaHue (aHTucenTtuk, UV)

PeTpaHcnaumsa paguocurHana

O6y4yeHue

FoHku / Bo3ayLwwHoe Wwoy

LlBeTZ WHTEHCUBHOCTb UCNOJIb30BaHUNA

6 *MMNB: noneTbl B npeaenax npsamon BUANMOCTU
McTounukn: Onpoc EY, aHanus npakTukn pOCCUNCKNX 1 3apybexHbix nonb3osaTtenen 6BC

o

CbemKa, MOHUTOPUHT U
M3mepeHus - obnactu
Hanbonee YacToro
npumeHeHusa BBC. Ho
Aaxke OHW UCMOorb3yoT
noTeHumarn TonbKko
YaCTUYHO.

HanbonbLunin
Hepeanun3oBaHHbIN
noTeHuman B CeNib.CKOM
X03AUCTBeE,
ynpaBneHuu
HeaBUXUMOCTbLIO U
UH(PaCTPYKTYpPOH,
34paBOOXpPaHEeHUM.

OcHoBHble npobnembl —
perynupoBaHue,
OrpaHnyeHns B
MCMONb30BaHWK
BO3YLLUHOIO
npoctpaHcTea (Bl1),
BpeMs U AanbHOCTb
nonerta.

EY



MNonb3oBaTenu

[NoTeHuman ncnonb3oBaHna bBC
Hanbonbwun noteHunan B nosietax 3a npegenamMmm npsasMov BUAMMOCTHU

MoneTbl 3a NnpegenamMmu NpAMOM BUAMMOCTU COCTaBNAIOT 2/3 noTeHuuMana npMmMeHeHUs ApPOHOB. [insa ero peanusauuu
Heo6Xx04MMO peLleHne BONPOCOB perynmpoBaHnA U MHPPACTPYKTYypbl, KOTOPble NO3BONAT CTUMYNIMPOBaTb
MHBecTUUUM B 6GopToBLIe TexHonoruu BBC.

MoTeHumanbHbIN 3chhekT oT ucnonb3osaHusa 6BC B PP*
B roa, mnH gonn. CLUA

B npegenax I'IpFIMOPI BUONMOCTU 3a npegenavu I'IpFlMOIZ BMONMOCTU
0 50 100 150 200 250 300 350 O 50 100 150 200 250 300 350 400 450 500 550 600 €50 700 750

Bcero
CTpounTenbcTBo 66 154

Cenbckoe X035MCTBO 24 216
[o6blya 1 o6paboTka 54 126
OHepreTuka L 54
TpaHcnopT 8 32
Toproens 37 4
MponssoacTeo 72 48
3apaBooxpaHeHne 31 73
40 -
Mpoqee — *KOHCEPBATUBHBIN NPOrHO3, BO3MOXHAS
BbICOKOYPOBHEBas OLIEHKa
Ons peanusauumn noTeHumana Heobxoammbl:
I
PerynupoBaHue UHdpacTpykrypa | TexHonoruu BBC
* ABMaLMOHHOE perynnpoBaHue » CBAa3b ong ynpasneHus nonetom (C2): * O PEKTNBHOCTb MCTOYHNKOB SHEPTUMN
He y4nTbIBaeT 0COOEHHOCTH MONETOB MOBUMbHbIE CETU, CNYTHUK, MPSIMON KaHarn « CeHcopbl NS aBTOHOMHOIO MOMETa 1 YKIOHEHUS!
BBC, aenaet ucnonb3osaHue » Cucrtembl ynpaeneHus Tpadmkom (UTM) oT cTonkHoBeHus (DAA)
OKOHOMUHECKM HES(DPEKTMBHEIM * YpaneHHas uaeHtTudunkaums *  OddeKTUBHOCTL BUHTOB, ABUraTenen ans
UM HEBO3MOXHbIM. A A H A M A
«  CTaHuuv 3apsaKn, pasrpyaku, BaneTa, CHVDKEHUS LLYMA U MOBbILLEHNS YCTONYUBOCTH
nocagku * Cwuctembl 6e30MacHOCTU B Clly4Yae BHELUTATHbIX
(cm pasnen PerynuposaHue) cUTYaLmil

PelieHne BonpocoB perynupoBaHnsa U MHPPaACTPYKTYpbl CTUMYNUpyeT
MHBecTMUMn B TexHonoruv BBC

7 McTouHukn: AHanus EY mMexayHapoaHoro onbiTa UCMosb30BaHWs APOHOB, MHTEPBbLIO C NPeACTaBUTENSIMIN CEKTOPOB E I



Aaspodotocbemka (ADPC)

«KT0 nonpoboBan cbemMKy APOHOM, 0OpaTHO K aBMaLMn He BO3BpaLLaloTCA»

LOpOHbI Yalle BCcero NpUMeHAITCA AnsA a3pochoTocbeMKM Kak B Poccumn, Tak u B Mupe. BBC akTMBHO 3aMeHsAIOT
nunoTupyemyio aBMauuio Besae, rae tpedyeTca cbeMka, MOHUTOPUHT, 3aMmepbl, 3D MoaenupoBaHue penbeda u

COOpPYXEHUN.
CpepHuvie napameTpbl Hanbonee ncnone3yembix mogenen ana ASGC
[anbHoCTb, Bpewms CtoumocTb
o nonerta, $ OcobeHHoCTH
yac* ’
Kpbirio
H Hbl Mowaaku ans B3neTta u
[0100  go3x | 10000 X A

i nocagkm

MpumeHeHue

[MoneTbl BOoONb NPOTSHXKEHHOW / yaaneHHon

nbpug \ WHPaCTPYKTYpbl, TEPPUTOPUIA
%) KOHBERTOMMaH
M
T3] KomOuWHMpYOT npermyLLLecTBa Kpbina (4anbHOCTb) 1 KonTepa
S (BepTukanbHble B3net/nocagka). CroxHas KOHCTPYKLUUS,, CTOMMOCTb
- ‘
' MaHeBpeHHOCTb, He TpebyeT |_|601'IeTbI B NIIOTHOW 3aCTPOWIKE, Y CIIOXHbIX
510 05 1 000 nAowWaRoK ANs BaneTa. 06BbEeKTOB, B MOMELLLEHUSX Y OrPaHNYEHHbIX
: - OrpaHuueHHbI paauyc noneta, | NPOCTPAHCTBAxX
L LayMm.
Bupeocbemka, MOHUTOPUWHS, 3D Mogenu,
Bupeokamepa Cbemka B BUANMOM ChekTpe, kamepbl 4o 8OMP. A P . A
opTodoTonnaHbl, MapKLenaepus

]
o N3mepeHne paccTosiHMSA C NOMOLLbIO OTPaXXEHHOro fyya fasepa.
o . BbicokoTouHasa cbeMmka, 3D mogenu
‘@l LiDAR HoBble pa3paboTku genarT BO3MOXHbIM paboTy Yepes NUCTBy U N o o
I 30aHWIN, COOPYXXEeHWN, pernbeda, pacTeHnn
9 cHer. Het uBeTa.
]
a W EGE R DUKCHPYIOT OTpaXKeHHoe 13nyyeHune 3a npegenamv BUANMoro OLEeHKN COCTOSAHMSA MOYBbI, KyNbTyp U
s [&EIeER RN cnekTpa, BKNoYas MHpakpacHbIN. XMBoOTHbIX (NDVI**), monck yTeyek
©
2

TennoBusop M3mepsieT nsnyyaemblin MHPaKpacHbIN CNeKTp.

OnpeneneHune yTeyek Tenna, BO3ropaHuit,
M3MeHeH1e Temneparypbl Tena

MaFHI/ITOMeprI 3aMepr MarHMTHOro non4.

WcTouHukun: aHanus EY, ®oHg HTW, nHTepBbio, canTel nponssoauTenei obopyaoBaHus,

* Light Detection and Ranging , **NDVI Normalized Difference Vegetation Index, HOEKC OLEHKM pa3BUTUSA KYNbTyp

Feonoropassep.Ka, NOUCK MeTarsioB

EY



Aspogotocrbemka (APC)
PerynupoBaHue — OCHOBHO€ OrpaHu4YeHue

HGCMOTpﬂ Ha camMmoe pacnpocTtpaHeHHoe npuMeHeHune, MHOrme noJjib3oBartesiu OCTaHOBUJIUCb Ha JTane
OrpaHN4YeHHOro UcnoJib3oBaHUA B OXKMAaHUN CHATUA orpaHquHMﬁ, B NepByr oYvyepeab, perysimpoBaHus.

OrpaHuyeHns B nopsiake CyLeCTBEHHOCTM

PerynupoBaHue

OpraHu3aunoHHbIe
0Cc0beHHOCTHU

OaHHble

CBAa3b

NcTOoUHUMKN
3Heprum

B gonornHeHne k o6LWwmM perynsiTopHbIM OrpaHn4eHrsM (CM pasgen perynmpoBaHume):

Pa3speweHus NeHwTaba, wraba okpyra, YOCB ansa nobon asapodoTocbeMKU, NOCNeayoLLmmn
KOHTPOJTbHbIV MPOCMOTP A5 CHATUSA pexxuMa cekpeTHocTu. 1o 30 aHen.

Ceptudwmkaumm kamep, NO n camoro BBC gns oduumnanbHOro ncnonb3oBaHns pedynbTaToB ChbeMKY,
HanpuMep Ans MapKWengepcknx n3aMepeHni, kaptorpadun.

AdcbeKkT gocTUraeTcs TONbKO Yepe3 HECKONbKO MecsALleB, HarnpuMep, B CENbCKOM xo3sanctee. MHorvne
dhepmepbl He MMEKT BO3MOXHOCTM MHBECTUPOBATb, ECNN HET BbICTPOro Bo3BpaTa CpeacTB.

Monb3oBaTtenu He NOHUMarT Bo3moxxHocTn BBC. Ho, Te kTOo NpoTecTMpoBan oauH pas, kak npaBuIio
NPOLOIKaT UCNONb30BaTh.

TouYHbIN MOHUTOPUHI CHWXXaeT BO3MOXHOCTU MaHUNYNMUpOBaHUA pacxogamu, Hanpumep, B CTPOUTENbCTBE.

HepocTtaTo4uHbIn 06eM COOCTBEHHbLIX JaHHbIX, CITOXXHOCTb AOCTYyMNa K BHELUHUM MaccuBam 14
MaLLMHHOro oBy4YeHnst anropuTMoB UHTEepPrpeTaLmmn pesyrbTaToB CbeMKU.

ToyHoCTb 3amepoB 1 3D Moaenen Ansi CroXHbIX 00bLEKTOB He BCerga CooTBETCTBYET TpeboBaHMAM,
HanpumMep, 4na paboTbl ¢ LNMGPOBLIMU OBOVHMKAMMU.

O6paboTka MaccMBa 3aHMMaeT MHOIO BpeMeHu, TpebyeTca MoLLHoe obopyaoBaHume.

Mpu oTCyTCTBUM COTOBOW CBSA3M UCTOSL3YIOT CMYTHUKOBYHO CBSA3b UIK NPSIMOM KaHarn. Y CryTHMKa
BbICOKasi CTOMMOCTb, 3afepxxka curHana. Mpsamoii kaHan TpebyeT BbicoThl NoneTa 1000 MeTpos 1 Goree,
nagaeT AeTanvaauns, HEBO3MOXHO MCMOMb30BaTh NPU HU3KOW 06Na4yHOCTH.

Bpems noneTta konTepoB Ha 6aTtapee coctaBnsiet Ao 40 MuHyT. Heob6xogmmo Bo3BpaLlaTbCs A4 3aMeHbl
6aTapel, yBenuunBaeTCs BPeMsS CbeMKU, NadaeT KauecTBO U3-3a NpepbiBaHMs MapLupyTa.

9 WNcTouHukmn: BosagywHein kogekc PO, denepanbHbie npaBuna ncnonb3oBaHns BO3AYLLHOro npoctpaHctea (Pr1 VBI) EY



YnpaeneHue cknagom / 3anacamm

CaMbIN «HU3KO BUCAWMNNY» PPYKT

[Ona noneToB Ha cknage He TpebyeTcA pa3peLlleHMn, HeT NOroAHbIX orpaHN4YeHU, HebonbLlMe NHBECTULUU B APOHbI
manoro pa3smepa. Ucnonb3yrotca B CLUA, ®paHuun, KaHape. B PP npumMmeHeHMe noka MMHUMarnbHO, HO pacTeT

MHTEepec BMeCTe C POCTOM OHJIaH-TOProBMu.

Mcnonb3oBaHue ApPOHOB Ha cKrnage Yepes
pacnosHasaHue Tekcta (OCR), ckaHmpoBaHue
bapkogos, QR kogos, RFD meTok, npegmeToB:

VIHBeHTapu3auus
[Nownck n ceepka ToBapoB
C6op 3aka3oB, TpaHCNOPT BHYTPMU cknaga

OnTnMmunsaums NPOCTpPaHCTBA, BbldBII€HNE NYCTbIX
CrnoToB

YnpaBneHue norpy3ynkamu
OCMOTp KOHCTPYKUMM cKnaga

OxpaHa

AddeKkT OT NpMMeHeHUA ApOHA Ha CKnage

CroumocTb cbopa 3akasa,
LieHTOB

“Click to ship”, munyT

Yenosek BAC YenoBek BAC

MonHas MHBEHTapM3aLNA KpyMnHOro peTennepa,

aHen

0 5 10 15 20 25 30

CpenHee BpeMsi Ha nHBeHTapu3aumo ~500 ckrnagcKkMx MecT:
15 MuHYyT

TeKyu.wle CJTOXXKHOCTU U orpaHn4YeHuns

° nOTepFI GPS curnana BHYTPW 3aKpPbITOro CKknaaa, Heobxo4MMOCTb BHYTPEHHUX MAAKOB, TOYHbIX CUCTEM aBTOHOMHOW HaBuUrauumu.
° OFpaHI/I‘-IeHHaFI SCDCbGKTI/IBHOCTb npun HeobxoQMMoCTH BMU3yalribHOro oCMoTpa mMmatepunarnos.

° OpFaHI/I3aLI,I/IFI cKknaga gorkHa obecneunBaTtb OOCTyn OpOHa, HanpuMep, pacnosyioXXeHne He bonee ogHoro paga.

» CnoxHocTtu opueHTauunn cpeaun ABNXYLLNXCA NoMex (J'IPO,EI,I/I, NOrpy34mnKku, KOHTeIZHepr).

* /IameHeHune pacnofioXeHnda nannetT 3aTpyaHdaeT HaBurauuto.

10 McTounuk: AHanus EY, nHtepsbio, MIT, Amazon, DHL, Walmart, Swiss Federal institute of Technology EY



[loctaBka rpysoB
BornbLliue nnaHbl U 6onblUMe CNOXHOCTHU
MUcnonb3oBaHue APOHOB AJiAl AOCTAaBKU rPy30B CTOJIKHYJ1OCb C HaMbONbLIMM KONIM4YECTBOM CIIOXKHOCTEWN OT

rpysonogbemMHOCTU A0 o6 ecTBeHHOro HenpuaTus. OCHOBHOM NMoTeHUMan 3akn4vaeTcs B ch‘-IHOVI AOoCTaBKe
OAONHOYHbIX NMOCbIJTOK.

CnoxHoCTu OOCTaBKM:

+ O6wwme orpaHnyeHunst BBC: perynnpoBaHue, paspelleHne Ha NoneTbl, 3aBUCUMOCTb OT MOrofbl, OrpaHNYeHHOe BpeMsi NnorneTa, CBsA3b.
» [locTaBka B pyKu: B MHOTOKBapPTMPHbIX OMaX APOH HE MOXEeT OCTaBUTb «y Nnoabe3gar, NpuUHATL onnary.

* HeraTnBHOE OTHOLLEHME NOoTpebuTenei, ocobeHHO, ecnv APOH AOCTaBMSIET rpy3 HE UM, a COCEASsIM.

* [py3onoabeMHOCTb, BONbLUMHCTBO APOHOB pacCyYMTaHbl Ha TPAHCNOPTUPOBKY A0 10 Kr.

»  3koHoMuKa. [locne Kaxaon 4OCTaBKM OPOH BO3BpaLllaeTcs 3a HOBbIM Ipy30M, pacTeT CTOMMOCTb, 3arpy»keHHocTb BIT.

Pa3Bo3ka rpysoB MapameTpbl rpy3oBuKa n rpysoBoro OpoHa, CebecTonmocTb 1 obLLee BpeMsa AOCTaBKU
C COMocTaBnmonm CTONMOCTbHO ! OT KONMYECTBa NOCbINOK

Llena = TIpysoBuk — BIJA

5 Q
3 g
\ g2
"py30noaABLEMHOCTb, KT 5 4,000 ¥ Z 8
3
Pagwnyc Ha ogHoMm 3apsife / 3anpaBke, Km 10 200
Bpemsi roToBHOCTW*, MUH 7 60 w O
T O
Moroaa Betep go 10 m/c, t mo -5C Nio6as 7f 2 E
o
3aBUCUMOCTb OT A0Opor 1 Tpadurka Het Ha
5 5 10 15 20 25
*be3 yyeTa BpeMeHU ANsi pa3peLleHnii Ha ucnonb3oBaHve Bl KONMYeCTBO MOCHINOK
JocTaBKka o4HOW NOCLINKK vl
O .
o E
Mpn gocTaBke ogHOM NocbInky NnpenmyLectso BBC no cpaBHEHMIO C HA3EMHbIM = é
TpPaHCMOPTOM MOXeT cocTaBnAaTb 37% no cebectonmocTn n 60% no BpemeHwn. Mpemus 3a 8

OocTaBKy B npegenax vyaca ot 180%.

MnnocTpaTuBHbIV pacyeT, AOCTaBka B ropofe, KONTepoM, OnTuMarnbHas CTPYKTypa 3aTpaTt paccTosiHne
5 kM, Bec rpysa go 5kr. CpefHsAsi CKOpOCTb TpaHcnopTa B OyAHUA AeHb 27 KM/Y

Bpewms,




[locTaBka rpysoB
2019 r.: «BTOpoe AbixaHue»

Tpw H1wn, rae BBC yxe perynapHo ncnonb3ylTCcA: CPOYHAA AOCTaBKa, AOCTaBKa B perMoHax ¢ orpaHU4eHHoOMN
TPaHCNOPTHOM MHPPACTPYKTYPOMU, AOCTaBKa NOCHLINKMA A0 KOHKPETHOro goma («nocnegHun aronm»). B P® Bcnneck
nunotoB 2015-2017 rr. CTONKHYNCA CO MHOXECTBOM OrpaHU4YeHUM1, NOKa UCNONb30BaHMe MUHUMASbHO.

* Mpumepbl B mupe. Kntan (Antwork): Ha4an ¢ goctasku eabl, ¢ 2019r.
nNpon3BOaUT AOCTaBKy MeaMLMHCKUX rpy30B. BMecTe ¢ konTepamu genaet
aBTOMaTM4yecKue CTaHUUKN 3apsakun 1 3arpyskn, obecneunsas 6e30nacHOCTb
n aBToHOMHOCTb. CLLUA (UPS/CVC): CoBMECTHbIN NPOEKT CIy>KObl A4OCTaBKN
N anTe4yHom ceTun, goctaska nekapcts ¢ 2019 roga.

* Poccus. AktuBHble 06CyXaeHust 6eCKOHTaKTHOM 4OCTaBKM OCOBEHHO B
YCIOBUSIX KApaHTMHA, PS4 OrpaHNYeHHbIX MMNOTOB. B oTKpbITOM gocTyne
nnaHoB Mo perynspHoOMy UCMNOSb30BaHMIO NOKa HeT.

Cpquaﬂ AOoCTaBKa

* [pumepbl B Mupe. PyaHaa, MaHa (Zipline) goctaenseT BakuyHbI K
OOHOPCKYI0 KpOBb B OTAanéHHble aepesHu ¢ 2016 r. MapwpyTbl o 100km.
paccMaTpuBatoT Bbixo Ha pblHOK B CLLA.

Poccus. NoTeHuman gocTtaBku Ha TEPPUTOPUSIX C OFPaHNYEHHOM
TPaHCNOPTHOWM AOCTYMHOCTLIO, rae NpoxmeBaeT 40 3% HaceneHus.
OrpaHn4yeHust: BbiCOKasti CTOMMOCTb CBSA3M MPU OTCYTCTBMM MOBUITbHBIX CETEN
(cnyTHUK, NpssMON KaHan), 3aBUCMMOCTb OT MOroapl.

JdocTtaBka B
OTAeNEeHHbIe PErMOHbI
[ ]

* Mpumepsl B mupe: CLLUA n Asctpanusa (UPS, Alphabet) nony4nnu nepsble
paspeLleHnst Ha KoMMep4yeckoe ucnonb3oBaHne gpoHoB B 2019 1. UPS
Hayan JOCTaBKy Ha «nocrneaHux gloriMax» oT rpy3oBuKa 4o Aoma.

«nocrnegHuUU grOUM»
L]

Poccua: pag akcnepuMeHTOB Mo gocTaBke (Sim KapTbl, €4a, MHKaccaums)
OCTaHOBUNUCH Ha aTane nunoTtoB. OrpaHnyeHns perynuposanus n OpB[,
CNOXHOCTW AOCTaBKM B MHOTOKBapTUPHbIE AOMA, F4e Hy>XHa
NMHPpaCTPYKTypa Ansa pasrpys3ku, Hanpumep, Ha Kpbillax.

DocTtaBka go goma

«lNocnegHunn gronm»

12 erounmk: Ananma EY, caiitbl Antwork, Zipline, ®oHA «HCTUTYT 3KOHOMUKU ropoaay, aHanmusa OTKPbITbIX AaHHbIX MO CTOMMOCTY [OCTaBKM E'



lNMoneTtbl 3a npegenamMmm NpPssMon BUANMOCTHU
Beyond Visual Line of Sight (BVLOS) flights

13




lNMoneTbl 3a npeaenamm NPAMou BUOANMOCTHU
Beyond Visual Line of Sight (BVLOS) flights

14

Bonee 60% noteHunana BBC B nonetax 3a npegenamu npsimon Buaumoctu. CerogHsa ons HUX
HeobxoamMmo 3apaHee cornacoBaTb MnaH noneta, NonyyYnTb paspeLleHne Ha MCNonb3oBaHMe BO3AYLLIHOMO
npocTpaHcTBa (BI1), koTopoe BpeMeHHO 3akpbliBaeTcs Ansa Apyrmx nonb3osatenen. [ns 60nbWMHCTBA 3TO
CITOXHbIW 1 JONTUIA npoLuecc.

[Onsa 6e3onacHou nHterpauuu B BI1 Heo6xoauMbI 1) CBA3b AN1S1 KOHTPOMS U YNpaBneHus 2) CUCTeEMbI
ABTOHOMHOTO MofneTa Aaxe Npu OTCYTCTBUM CBA3UN 3) CUCTEMbI OpraHM3auumn BO34YLLHOMO ABWKEHUS ANS
COBMECTHbIX MOMETOB C APYrMMU YYaCTHUKaMy BO3AYLLIHOMO ABWXKEHUS B 06LLEM BO3QYLLIHOM NPOCTPaHCTBE.

KonnyectBo BBC MHOrokpatHo npeBbIllaeT KONMYeCTBO NUNOTUPYEeMbIX Bo3ayLWHbIX cyaos (MBC),
oTHoweHue yxe 30:1. EMKocTb cyuwecTtByowmx cuctem OpraHusaunmn BosgywHoro [emxeHnsa (OpB[)
OrpaHMYeHHa, aBMaLMOHHbIE PErYNSATOPbLI 3anpeLLaroT ux ncnonb3osaHne ans bBC.

B rycTtoHaceneHHbIx panoHax Ao 90% Bcex nonetoB BBC npoxoauT B 30Hax AeMcTBUA MOOUIbHbIX
ceten. OHn moryT ctaTtb 6a3on ynpasneHna Tpacdmkom BBC Ha HM3kux BeicoTax. CtaHgapTsl LTE n NR (5G)
y>Xe BKNI4YaoT cneuymdukaumm ans paboTtsbl ¢ gpoHaMu.

MexayHapoaHblie npoekTbl ynpaBneHusa nonetamm BBC (Unmanned Traffic Management, UTM)
BKJTHOHAIOT B3aumMoaencTBue aBnaunoHHbIx cuctem OpB[l ¢ ceTamm MobunbHOM cBA3M 1 YacTHbiMu UTM
nnatdopmamn. OgHa U3 OCHOBHbIX CIIOXXHOCTEN: B3aUMOAENCTBME aBUALIMOHHbIX Y TENEKOMMYHUKALMOHHBIX
pPerynsitropoB 1 UFPOKOB PbIHKA.

EY



BecnnnoTHUKamMm HeOb6XoaANMMbI CUCTEMbI opraHn3aunn ABmNXxeHus

KonuyectBo BEBC 1 0CO6€HHOCTU UX NOJIETOB 3aTPyAHAET UX UHTErpaLumio B aBMaumMoHHble cuctembl OpB/,
Yy KOTOpPbIX OrpaHuyYeHbl pecypchbl, orpaHnyYeHHas (pyHKLMOHaNbLHOCTb U 6e3onacHocTb AnA paboTtbl ¢ BBC.

KonuyectBo 6BC* n MNBC, P® KonuuyectBo NBC 1 BBC B knaccax Bo3gyLLHOro NpocTpaHcTBa
ThiC. WT. Thic. WT.

|:| MunoTtnpyemsblie Bo3ayLwHble cpeactsa (MBC) 30Ha NONETOR

B fporsr 0 KOMMEpYECKOil aBmaLmuu,

2 ®—mmm.  EBC He ucnonsayiores

8100m
B 30He nonetos aBuauum

e obLLero HasHa4yeHus
(AOH). 3-10% noneTtos

M  EBC
CBerHVISKI/Ie BbICOTbI U

150m
4 - 4
1 s | B - 3actpoviku. flo 90%

x CKOPOCTU, B 30HE NITOTHOM
2015 2019 nonetoB BBC

+3,058%

Konnuyecteo BBC B P® yxe npeBbilaeT KOAMYECTBO NUIIOTUPYEMBIX CYO0B B AECATKN pas. ABMALMOHHbIE perynaTopbl™™
3anpeLLaroT UCnorb3oBaHNe CUCTEM NUNOTUPYEMON aBuaL M Ang APOHOB M3-3a pucka neperpy3sa. KpynHenwme UTM npoekTbl
6asunpyoTcs Ha B3anmMogenCcTBUN MOOUIbHBIX CETEN, CUCTEM NUITOTUPYEMOW aBmauuun, Hesasmcnumbix UTM nnaTtdopm.

Mpumepbl NpoeKkToB No co3gaHuio UTM cucTtem (CrMcok He UcHepbIBatOLLIMN)

HaunoHarnbHble NPOeKThbI OnepaTopbl CBS3K, TecTupytoLme cobcteeHHble UTM HeszaBucmmble UTM NpoekThI
H SESAR U-SPACE NTT Docomo * AirMap
BE= | AANC, UPP, NASA’s UTM China Telecom +  Kittyhawk,
UOMS concept Swisscom * AeroScope (DJI)
II| NEDO project Verizon *  Unifly
Turkeell « Altitude Angel
l l ONERA'’s Low Level RPAS Vodafone «  Dimetor

*OdpmumanbHom ctatuctukn konunyectsa bBC B PO HeT, cywecTBytowme oueHkn ot 50 go 800 Teic. EBC Tsixxenee 250r. OueHka B
MCCrEeNoBaHNM Ha OCHOBaHUM JaHHbIX O NMPoJaax, AaHHbIX O perncTpawmm, onpoca nons3osatenei. ** Hanpumvep, B CLUA, KaHage. EY

WcTounukun: MHTepBblo, aHanus EY, International Civil Aviation Organization (ICAO) cant PocaBunauus, cantel nponssoautenen UTM



Beyond Visual Line of Sight (BVLOS) flights
MoOunbHbIe ceT MOTryT YCKOPUTb pa3BuTue pbiHKa BVLOS

[o 90% Bcex nonetoB nerkmx BBC npoxoaaT Ha BbicoTe Ao 150Mm, B 3oHax aenctBua LTE / NR (5G). OHu moryTt
obecneunTb CBA3b, MAEHTU(UKaLUIO, HAONOAEHWe, AUcneTYepCcKoe U MH(POPMaLIMOHHOE CONpPOoBOXAEHME.

Bo3amoxxHOe B3anMoLenCcTBME CUCTEM CBA3M M HabnogeHnsa ons ynpaesnexus Tpadumkom 6BC

CnyTHUK, cuctembl OpB[l, npsiMon KaHarn cBs3u

KoHTponupyemoe BI1, n 3a npegenamu gencreusa cotoson casasm (Knacec G, C) w
BeluaHwne
- - koopauHat
@ 150-200m e *i
o = B achup
2 -
e Mo6unbHas cBaA3b 4
- g .
5 B 3oHax gewncteusa cotoBor cea3m (Knacc G, C) FIPMEMHIK 47151 YKTIOHEHMS
© A3H-B, FLARM
8 y D2X
o Mpsamown kaHan cBA3M o e >

B npsimon Bugnmoctu (Knacc G)

~

s
2 n -
5 g nM‘J’j”OE; CmapTchoH «—> Onepatop 4G, 5G — Cuctembl OpB[ MBC (A3H-B)
ég’; YnpaBneHue n KOHTPOIb, UAEHTUDMKALMA, NaeHTndukauma, HabaogeHne
8 HabnoaeHue, nepeaayva AaHHbIX
O6ecneyeHue nonetoB BBC (UTM) Pa6oTa c paHHbiMun BBC
= *  Peructpauunsa ) *  YKIOHeHune OT cTornkHoBeHus (DAA) - KaHan nepenaun AaHHbIX ¢ KaMep, Pafapos
= . pp,emmcbmxau,mq . JI:Iloro,cl,a - XpaHeHue [aHHbIX
i} . Hicz)ad:izzmeHTra . Ci:fyf:aKda)}IéﬁgpSoe:TM;onﬂ 7 ’ AHanM.TMKa’ Bl .
3 » post-flight data analysis
& * Paspewiehus ynpasnerus (C2) * EDGE BbluucneHus gaHHbix ¢ BBC
(¥) + OTtcnexvBaHue™ * OueHka pvcka noneta Hag noabMu
e OwenoHnpoBaHue Mo NAIOTHOCTM CMapPTEOHOB

» KoppekTnpoBka mapLupyTta

16 *Mpopabatbisaiorc s cneLucpykaLax LTE u NR (5G)  VoToumn: 3gpp, UKAO, UTM NASA, U-Space, GSMA, Ericsson, NTTDOCOMO  [EY



PerynunpoBsaHue
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PerynunposaHue

18

OcobeHHocTM nonetoB BBC: gucTaHUMOHHOE NN aBTOHOMHOE ynpaBrieHNe, CBEPXHU3KNE
BbICOTbl U CKOPOCTU, KOJNMMYECTBO B AECATKM pa3 npeBbillatolLlee KONmM4ecTso NnnoTupyeMblX
BO3ayWHbIX cynos (MNBC).

3T ocobeHHOCTU aenaloT akcnnyatayuio BBC no aBnaumMoHHOMY perynmpoBaHUI0
3aTpyaAHEHHOM. 10 BonbLMHCTBY OobnacTten NpUMEHeHUs HOpMbl JIMOO OTCYTCTBYHOT, NMNBO
ncrionbdyetcs perynuposaHne gns MNBC.

MHorue ob6cyxxaeHus perynupoBaHusa ana bBC cBoasaTca K KpauHOCTAM
«YXKEeCTOUUTb» UNN KOTMEHUTbY». M3 onbiTa Apyrnx CTpaH, perynmpoBaHme Hago
AOMOMNHUTbL N aganTupoBaTb, OHO AOSMKHO OTNMYaTbes OT perynupoBaHus MNBC un
B3aMMOOencTBoBaTb C HUM.

EY



PerynuposaHue BBC

«ECnun HeT 4YeTKux TpGGOBaHMﬁ, HeBO3MOXHO NMPpoCYNTaTb On3Hec Kenc»

Oco6eHHocT noneTtoB BBC genarT nx akcnnyatauuio no aBUauMOHHOMY peryriMmpoBaHuio 3aTpyaHEHHOM. Mo
6onbLMHCTBY ob6nacTen NpMMeHeHUsA HOpMbI NTIM60 OTCYTCTBYHOT, MO0 ncnonb3yeTca perynupoBaHue ans NBC.

O6nacTtb perynupoBaHus BBC

o

Pernctpauusa

KnbepbesonacHocTb, C-UAV

KputnyHocTb
5

oo Oy| oo |00

Cratyc B P®
Knaccudwmkaumns BBC B P®: Tpu rpynnel, No BeCy.

PerynuposaHune EU onpegensieT 5 rpynn no Becy,
pasMmepam, aBTOHOMHOCTH, cMcCTeMam
6esonacHocTw, BbicoTe. PasgensaiTca Tpu
KaTeropum noneTos.

i C 2019r, no no4yte

Tonbko no Becy

MpenBapuTenbHOE cornacoBaHue norneTa 3aHMMaeT
OT 3 OHeN, BpEMEHHOE 3aKpbIThe BO34YLLUHOIO
NPOCTPaHCTBa AN APpYrX Nofb3oBaTenen.

CepTtudukaums netHom rogHocTn BBC,
ceptudmkaumsa kamep n NO ana odprumansHOro
cTaTyca pes3ynbTaTtoB CbeMKu (Mp. MapKLwenaep).

TpebyeTcs paspelleHme MeHwTaba Poccuu, wtaba
okpyra, YOCB. lNocrne cbeMKu - KOHTPOSbHbIN
npocmoTp. OT HECKONMBKMX AHEN 0 MecsLa.

CrtpaxoBaHue obecneymBaeT
camMoperynupoBaHue — CTPaxoBLUMK/ OTCEKaOT
BbICOKUIN YPOBEHb pPUCKa.

,,,,,,,,,,,,,,,,,,,,,,,,,,,

i Het

””””””””””””” [ns nonetoB Hag nioabmu, BBC gomkHbl MeTb
ke CUCTeMbl 6e30MacHOCTH, CUCTEMY OLIEHKM prcka
i Het noneTa opoHa.

ooosoesessaseasaasaaasas YCTONYMBOCTb K noMexam Ansa HaBurauMoOHHOro

‘ Het o6opyaoBaHus, NpaBuia UCNornb30BaHUs aHTU

[IPOHOB.

*«[MBC»: Ucnonb3oaHne ansa 6ecnunoTHnkos Hopm MNunotupyemsix BosgywHeix CpeacTs
** ¢ 2020 roga B PO paspelueHbl nonetbl BBC 6e3 cornacoBaHus B npeaenax npsiMon BANMocCTH, B knacce G, aHem, BBC go 30k, .
*** 5 anpensi 2020r. Perynsatop CLUA Bbigan pa3speweHue Ha nonetol 3a NMNB Ha nepuop kapaHTMHa ANA HedhTAHOW KOMNaHUM

19

NcTounnkmn: MHTepBbto, aHanuns genctaytowimx HIMA PO, MKAO, EASA, CMA

Ity s s s sss v ul
1 ]

PerynupoBaHune «ok»

HyxHa gopaboTtka EY



OOGLwecTBEeHHOE BoCcnpusaTune
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Ob6LecTBEHHOE BOCNPUATUE
06LI.|,eCTBeHHbIe onaceHusa HeratTMBHO BJIIUAKOT Ha NpuMeHeHune ApoOoHOB

LLym Bbi3biBaeT pasapaxeHue. Jlloasim HEMOHATHO, KTO ynpaBnsieT APOHOM — 3TO NOPOXAAaeT onaceHusi, 0CO6eHHO Ha dhoHe
coobuweHun CMU 06 aTakax, BMellaTeNbCTBax B YaCTHYHO XKU3Hb, CTONIKHOBEHUSIX C CaMOJSIeTaMM U COOPYXEHUSIMMU.

«Kakue Bbl BUAUTE PUCKM NPUMEHEHUSA APOHOB?»
Onpoc & PO Cnexxa n BMeLaTenbCTBO B JINYHYIO XW3Hb Bbi3bIBaeT HanbonbLume

—® onaceHund. KoHHekTukyT, CLUA: Micnonb3oBaHne JpoHOB Ans
MoHUTOpUHra cumntomos COVID-19 npmnoctaHoBrEHO.

LLUnnoHax,.
cnexka

Teppopiam Onepatopa gpoHa CrnoXHo onpegenntb. HenssecTHOCTb nyraer.

Xanobbl Ha noneTbl HensBecTHbIX BBC 3a 2018 Bbipocnu Ha 40%*,
BesonacHoCTb AaHHbIX, NONUUMS, KaK NPaBuIio, HUYEro He MOXeT caenarth.

cobrpaembix APOHOM

Momexu ans asnaumu

CTONKHOBEHMS C nroabmun

CMW perynapHo ny6nukytoT nHumgeHTbl ¢ Tpasmamu ot BBC. MNonHon
CTaTUCTUKM, aHaNOrM4yHOW aBnmaLmm unm Apyromy TPpaHCMnopTy, HeT.

Mpu NpoBedeHnM NunoTa no 4ocTaBke rpy3oB ApoHaMu (ABCTpanusi),
MECTHbIE >XUTEN XanoBanuchb Ha LWyM, CONOCTaBMMbI C FoHKaMmn F1.

Lym, BHELWHWA BUA

3amelleHne paboymx MecT

UYro penathb NaoeHTudumkauna moxet BbiTb Yepes cuM

KapTy, BellaHne Yyepes aBnaLMOHHbIE

YpanenHHaa UgeHtudukauma (Remote ID). Ecnv onepaTtop gpoHa n3BecTeH u cuctembl (A3H-B), cobcTBEeHHbIE

BbIMOSHSAET NOHATHYIO 3aZa4y, OnaceHus ncyesator. npoTtokonbl unu Wi-Fi. B nekabpe 2019

PerynupoBaHue nonetoB Hag nogbmu (Flight Above People). DJI ipoAemMoHCTpUpOoBani IpoToKoN
naeHTudmrKaLmm opoHa Yepes BCTPOEHHbIE

CtpaxoBaHue, aHanornyHoe OCAIO n KACKO. CtpaxoBble koMmnaHuu 6yayTt Wi-Fi aHTeHHbI, 6€3 yCTaHOBKM

CTpaxoBaTb TornbKo nNunoToB U BBC ¢ npuemnemMbiM ypoOBHEM pucka. [OMONHATENBHOTO 0BOPYAOBAHMS.

TpeboBaHus kK 6e30MacHOCTU, BKIOYasA aBapuiiHyO NOCaaKy.

Mctounmkn: Onpoc EY, GSMA, DRONEII
21 *ctatuctuka FAA CLUA, B P® nogobHas ctaTUCTMKa Ha MOMEHT UCCeqoBaHus He BeaeTcs EY



NMpoTtnBoaencTeme ApoHam
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[MpoTuBoaencTeue gpoHam (C-UAV)

PocT cnpoca Ha npoTtuBoaencTBUE OOroHsieT CNPOC Ha CaMMn OPOHbI

NMpousBoauTtenu cpeactB ans 6opbbbl c BBC Hanbonee oNnTMMMCTUYHBLI B NepCcrneKkTMBax pa3BUTnA Ha ooHe pocTa

MHUUAEHTOB ¢ 6ecnunoTHUKamMu.

PocTt nHuuaeHTtoB ¢ yyactmem BBC:

* Puckn gna nunotupyemon aBnauumm:
2020 r., man, JlaTBus, NnoTeps KOHTaKTa ¢ APOHOM, UMEBLLMM 3anac
Tonnmea Ha 90 YacoB noneTa, NpMBena K 3akpbITUIO BO3AYLLUHOMO
NPOCTPaHCTBa Ha HECKONbKO OHEMN.
2020 r., sHBapb, 3akpbITne asponopta Magpuaa.
2018r., 3akpbITUEe asponoptoB Gatwick, Heathrow.

* Teppopuam. B 2013 r. apoH noaneten k AHrene Mepkens, B 2015r. —
ynan Ha nyxawnky benoro [Joma, cOpoc pagnoakTMBHOro necka nepeg
OOMOM npemMbep-MUHUCTPa ANoHUN.

* LUnuoHax, HapyLUeHMe YaCTHOM XXN3HWN Yepe3 OKHa, OrpaxaeHus.

* MepexBaT nHcpopmaummn: nogknoveHmne/rnyeHmne YactHolx Wi-Fi
ceTen, CHYMTbIBaHMe BM3yanbHOW MHdopmaLumm (MoHuTopsl, LED).

CyuiecTByHOLWME NPOTUBOBO3AYLIHbIE CUCTEMbI He 3¢hheKTUBHbI

npotuB BBC: B 2017r. pakeTa Patriot 3a $3,000,000 c6una apoH 3a $200.

Haunbonblwun cnpoc Ha C-UAV cuctembl OT a3ponopToB; roccnyxo,
KOHTPONMPYIOLLMX 3aKpbITble BO3AYLLUHbIE NPOCTPAHCTBA; BagenbLeB
YaCTHbIX JOMOB; OPraHNM3aToPOB KPYMHbLIX MEPOMNPUATUAN, TaKne Kak
KOHLEPTbI U CNOPTMBHbBIE COPEBHOBAHMS.

B nekabpe 2019 r. cunoBbie BegomctBa P® nonyunnu npaBo
couBaTtb GecnunoTHbIe CpeaCcTBa, KOTOPbIE HAXOAATCA B BO3AYLLIHOM
npocTpaHcTBe 6e3 paspeLueHus.

23 News

«Kak Bbl oLleHnBaeTe nepcneKkTuBbl pblHKa?»

(1-10)

lMponsBoguTenu cuctem
npoTtuBogencTeus bINJ1A

Mpoussogutenu BINJ1A

MpoBanaepsl yenyr ¢ BINJIA

UctouHukun: EY, Kaspersky, DRONEII, Center for the Study of the Drone at Bard College, Central European

7,1

6,5

5,7

EY



MpotnBogenctemne gpoHam (C-UAV)

BoO3MOXHOCTb I/I,EleHTI/I(bI/IKaLWII/I CHU3UT HEOOXOANMOCTb HevlTpaﬂM3OBaTb BBC

MpotuBogencTBmne coctout n3 1) ooHapyxeHua 2) naeHtmdpukauum 3) HentTpanusaumm 6BC. YoaneHHas
maeHTMdUKaumna 3aTpyaHeHa u3-3a oTCyTCTBUS €AUHbIX CTaHAAPTOB, Y4TO NPUBOAUT K U30LITOYHOMY NMPUMEHEHUIO
HeMTpanu3aumm, CII0OXKHOCTU NpUBNEYEHUsi K OTBETCTBEHHOCTU OnepaTopoB.

@ O6HapyxeHune BBC
OhbekTnBHOE OBGHapYXEHNE BO3MOXHO MNpwn
KoMbKuHauuu cnocobos

X g
© (] = E o) [3)
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YnaneHHoCTb +/- +/-
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+/- I C orpaHu4eHusaMu

* MobunbHble ceTn TecTupyoTcsa ANs naeHTndukaummn
BBC ananorn4Ho pagapy.

**O6Hapy>eHne HENPOHHBIMWN CETSIMU C UCMOSTb30BaHUEM !

BMOeo N aKyCTu4eCKmnx daHHbIX.

Pa6oTta C-UAV cucrtem

* YaaneHHas naeHtudukaumns
ocyllecTBnsieTcs Yepes
paavocurHarn ¢ ApoHa.

* MoxXeT TpaHCnMpoBaTbCs Yepes
MOOUMBbHYIO CBA3b UNK BellaHne
yepes CTaHAapTHbIA NPOTOKON,
Hanpumep, Wi-Fi.

* He ucnonbayeTcs n3-3a oTCyTCTBUS
eOuWHbIX TpeboBaHWI 1 cTaHOapPTOB.

WcTounukmn: Jlabopatopus Kacnepckoro, EY, GUTMA, Center for the Study of the Drone at Bard College

Hewntpanusauns EBC

OnpeneneHve onepartopa

HewnTtpanusauusa

% cuctem ncnonb3yrLwmnx
TEXHOJIOINKo

«nywmnkuy

48% j

CnyduHr (nogmeHa
KoopAuHar)

HakngbiBaHue ceten

Jlazep: paspyLieHue,
BBC, ceHcopoB

5%

TapaH gpoHom
nepexBaTynKoMm

1%

[pyrve cnocobbl BKNOYaT OrpaHuyeHne
30H nonetoB B MO gpoHa n nepexeat
(B3nom) npoTokona ynpaBneHus 4LPOHOM

1.MMo HanpaBneHWo paguocurHana.

2.1Mo TpaekTopum noneTta

3.MMo noeHtTudukatopy, ecnun ectb

EY



[MpoTuBoaencTeue gpoHam (C-UAV)
MHCprMeHT perynmpoBaHusAa u cy6'beKT perynnpoBaHus

Cucrtembl NpOTMBOAENCTBUA MOTYT CaMU NPeACTaBNATbL PUCK U CTAHOBATCS O6GHEKTOM CTaHAApTU3aumm u
perynupoBaHusa. Cuctembl ynpaBrieHUs Tpapukom v yaaneHHom maeHTMdurKaumm CHUKarT Heo6xoanMocCcTb
HeuTpanusaumm OPOHOB.

Puckn npumeHenmns 6BC

* [TopaBneHue curHana (rNywunku): puck gns pabotsel 6GopToBOro 060pyaoBaHMSA NUIOTMPYEMOM aBraLmn, CUCTEM
OpB[, BO3MOXHO BO3AeNCTBME HA MeaULMHCKOe 060pyAoBaHMe.

* TpaBMbIl 1 noBpexaeHus npu HenTpanusaumm BBC. CouTbin EBC moxeT npeactaBnaTb pUCK, 0COGEHHO eCnu
HenTpanuayeTcsa B MecTax ckonneHus niogen. MunuunposaHme asapunHoro so3spata 6BC MoxeT npuBecTu K
aswxeHuto BBC no onacHon TpaekTopun.

+ OTcyTtcTBME MeXAyHapoAHbIX cTaHAApToB no pabote C-UAV cucteM. MHOrve nbiTaloTcs KanutannmanpoBaTb Ha
pocTe cnpoca. 3aka3unkM 0TMeYatoT, YTO CUCTEMbI HE BCerga COOTBETCTBYHOT 3asiBfIEHHbIM NapaMmeTpam.

*  BwMewaTtenbcTBO B YaCTHYHO XU3Hb. MoLLHblE CUCTEMbI HAGNOAEHUS 3@ APOHAMM MOTYT UCMONb30BATLCS Ars CNEXKN
3a 06beKkTamMun He oTHOCSALWMMKCS K NpoTrBoaencTeuto EBC, ans nepexsata n cbopa nHpopMaumu.

25 Wctounnkn: EY, Kaspersky, Center for the Study of the Drone at Bard College, DRONEII EY



MHuBecTULUN

Image by Joby aviation
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NHBecTnumnmn

PocTt nuBectnummn B npoektbl BBC BO306HOBUNCS, OCHOBHON 00bEM B 3pesble NPOeKTbl

O6wui o6vLem MHBecTMUMK NpeBbicun $4 mnpa, nieectuummn CLUA u Kutasa saHumarot 75% OT Bcero

obbema.

CTtpaHbl no 06beMy uHBecTULMIM B NpoekTbl BBC

$ mnH gonn. CLUA 5
[eicTByloLLME NPOEKThI
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» Bcnneck nueectuumi B Havane 2010x CTOMKHYNCS co
CINOXHOCTAMM MOHeTM3aumm ycnyr Ha 6ase bBC. OCHOBHbIM
OorpaHM4YeHneM CTasno perynmpoBaHume, Chlpble TEXHOOMNN U
HEroTOBHOCTb NOMb30BaTENEN.

* [locne 3ameanenus B 2017r., pocT BO306HOBMCS,
obycnoeneHHbIN nporpeccom B perynuposaHum (CLUA, EC),
POCTOM Cnpoca Ha aHanuMTU4eCcKne peLLeHus,
pacnpocTpaHeHneM paboTatoLLmX KENCOB U MHTEPECOM CO
CTOPOHbI KOPNOPaTMBHbBIX MHBECTOPOB. HanbonbLwnm obbem
MHBECTULMI B NPOEKTbI CTapLue 5 ner.

27 NcTouHukn:

Bo3pacT npoekToB no o6Llemy o6bLeMy MHBECTULIUIA
Bospact / $ mnH gonn. CLUA

- 1,000

- 500

1 2 3 4

B

5 6 7 8 9 10 11

13 14 16 21

_G E—
- 50
- 100
- 150
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NuBecTuumnm
MUHBecTOpbl POKYCUPYIOTCA Ha MHTErpMpoBaHHbIX KoMmnaHuax u MO

MepBOHa4YanbHbIN CNPOC Ha «JleTakLmMe KaMepbl» CMEHAETCA CNPOCOM Ha CUCTEMbI 0GpPabOTKU
pe3ynbTaTtoB ChbEMKWU, CUCTEMbI YNpaBneHUA Tpachmkom n npoTmBoaencTBus gpoHam. Hambonblume
MHBECTULMM B MHTErPUpoOBaHHbIE KOMNaHUK: npousBoacTBo JIA, ceHcopoB, MO, npeaocTtaBneHue ycnyr

CermeHT, uenoyka cosgaHnst CTOMMOCTH

npOVI3BO,C|CTBO, WHTErpnpoBaHHbIE KOMMaHUN I'IporpaMMHoe ob6ecne4yeHue

AHTHK
OPOHbI

YnpaBneHue
Tpadmkom

Yenyrm
BBC ans cbemku, cBbBC

NnepeBo3Kn rpy3oB

Kameptl,
pagapbl

[NepeBo3ka
Noaen

ML, Al KapTtorpadus,

3D mooenu

v

Musectrummn , $ MrH
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* Mpoussoautenn BBC paspabaTtbiBatoT . C Havanom KoMMep4eckoro " Cnpoc Ha noneTbl 3a NpegenamMmm NpsiMom

cobcTBeHHoe MO, kKamepsl, pagapsbl, Yem
OrpaHMYMBalOT PbIHOK A1 CTOPOHHMX

CMONb30BaHUA pacTeT Crpoc
Ha aHanm3 BMIeo,

BUOVMOCTM CTUMYIIUPYET UHBECTULIAN B
cuCTeMbl yrnpaBneHnst Tpadgrkom.

KoMnaHui: GOPro ywien ¢ pbiHKa APOHOB nocne
3anycka Phantom 2 co BCTpoeHHOM Kamepo

+ CpefHue Npou3BOAUTENM BbIXOAAT HA PbIHKU ¢
YCIyr € UCMonb30BaHneM cobeTBeHHbIX BBC

McTouHukm: Kama flow, Done Industry Insight, CrunchBase, cantbl komnaHun, aHanus 188 kpynHenwmnx nHBeCTULINIA.
O6Lwasa cymma MeHbLUe obbema Ha npeablayLiem cnanae.
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n306paXkeHnn, NMOCTPOEHME
kapT 1 3D mogenel o6beKToB

MHorve nmetoT oTpacrneByto
crneyunanunsauuio: arpo,
CTPOUTENbLCTBO, CTpaxoBaHue

EY



BbipaxaeM npu3HaTeslbHOCTb BCEM, KTO MPUHAN y4YacTue B 06CyXaeHUAX, nogenuncs
ONbLITOM UCMNONb30BaHUSA, KPUTUKOW U B3rnsaamu * Ha passutue BBC B P®, Bkniovas:

= T1AO «lasnpom HedTby», dupekumsa no Lindposon = ArpoxongauHr «Ctenb»
TpaHchopmauumn, LeHtp LndpoBbix TexHonormm = Aspomakc
= [MAO «lasnpom HedTb», Anpekums no Lindpposoii
- = Skyeer
TpaHcdopmaumn, LleHTp TexHonormn becnnnoTHbIX
ABMaLMOHHbIX Cuctem = Aeroxo
= 000 «la3npoMHedTb-CHabxeHe» = Trace Air
= AO «JlabopaTtopus Kacnepckoro» = «MHHoBaLMoHHble KomnnekcHble Cuctembl» (FIXAR)
= OAO «PX[O» = Kama Flow
= AO «HUMAC» - pouepHee obectso OAO PX[ = The Untitled ventures
= AO «OXK «YPAITXM» = Sistema_VC
= [MTAO «CeBepcTanb» = UVL Robotics

= EBPA3
= HTW AspoHnert
= HIMIMOHACC

= Accoumnaumsa AspoHeT

AHanuTtnyeckas nogaepxka: Kama Flow, Drone Industry Insight

*OTaenbHble BbIBOAbLI NPeacTaBeHHble B OTYETE MOMYT HE COBMafaTh C MHEHWEM BCEX YHACTHUKOB MPUMHUMABLLMX yYacTme B
NHTEPBbLIO

- EY
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