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0630p UMPPOBLIX TEXHOMOrMH 00eCneyeHus 3IKCNyaTaummu KOMIO3UTHLIX M TMOPUOHBIX
koHcTpykumni BBC. JkcnepTHO-aHanuTMyeckui goknasa.

B oTuete npepctaBneHbl pe3ynbTaThl aHANMMTUUYECKOrO0 MCCNeLoBaHUS PbIHKA LIM(POBLIX TEXHOMOMMM
0BecrneyeHuns 3KCNyaTaLM KOMMNO3UTHBIX U TMOPUAHBIX KOHCTPYKLMIA BECMMOTHBIX BO3AYLLUHbLIX Cy,00B
(BBC). MpepcraBnen aHan1s MMPoOBOro W Poccuickoro peiHka BBC, a MeHHO eMKOCTb PLIHKOB 1 TeMMbl
pocTa, CTpykTypa otpacni BBC M xapakTepucTuku Kniouesbix MrpokoB. [ogpo6Ho paccMoTpeH ofbem
PbIHOYHBIX CErMeHTOB BecnunoTHLIX netaTenbHeix cucteM (BAC) no HanpasneHuaMm NpUMEeHeHus ana
POCCHMCKOrO PhbiHKA. [puBeaeH 0630p BMOOB KOMMO3ULMOHHBLIX MaTepuarnos, npuMensemsix B BBC, ux
BMWAHWE Ha XapaKTePUCTHUKK 3NeMeHToB KOHCTPyKumik BBC, a Takke npuMepbl NpUMeHeHna NoOoGHbIX
KOHCTPYKLMK B Poccumn v Mupe. PacecMoTpeHbl 0COBEHHOCTU NPUMEHEHUS LIMGPOBLIX TEXHONOMMK ONs
ofecneyeHus 3KcnnyaTalmMm KOMNO3WTHbIX KOHCTPYKUMIA BBC, nogxpenneHHbie npumepamu, a Takke
KNaccHprKaLma U onmucaHWe COoTBETCTBYIOLLLEro NPOrpaMMHOro obecnedenus. MccnenoBaHsl KMoyeBsle
TeXHONOrMYyeck1e W 0BLLLEe0TPaCNeBble TeHOEHLMM, TaK1e KaK NOBbILLEHWE aBTOHOMHOCTH, ONTUMM3ALIUS
KOHCTPYKUMHK, YBENUYEHWe NPOAOMKUTENLHOCTM NoneTa U Ap., C NPUMEPAMK peanusaunv B MUPOBOM
NPaKTUKE M HA POCCUMMACKOM pbiHKe. BbiaBneHsl 6apbepsl, NPenaTCTBYOLIME Pa3BUTHIO OTPACi M Kak B
MWPOBOM MacliTade, Tak M PUCKU, XapaKTepHble OA POCCUMCKOTO PbIHKA, MPEOnoXeHbl MNyTW WX
npeononeHus. Takke CHOPMYNMPOBaHbI HANPABMEHUS BO3MOXHOCTEM [ONS poCTa, Y4YWTblBatOLLME
KMHOYEBble TeXHOMorMyecke TeHaeHuuu. [penctasned 0630p peanu3oBaHHbIX M paspabaTbiBaeMbix
TEXHOMNOrMYECKUX NPOEKTOB M HAY4YHO-TEXHOMOrMYECKMUX OOCTMXKEHWUM B Chepe LUMOPOBLIX TEXHONOMMH,
NpUMeHAeMbIX 4Na ofecneyeHus aKCnNyaTalmi KOMNO3UTHBIX U rMOPUOHLIX KOHCTPYKUmK BBC, a Takxe
ofo3HaueHbl 06MacTM  CneuManusalMM  Hay4yHO-NPOM3BOACTBEHHbIX LeHTpos BAC 8 Poccuickon
®epnepauuu. poaHanusupoBaHbl MeToAbl AaBTOMATU3MPOBAHHOMO MPOEKTUPOBAHWS C MPUMEHEHUEM
COBPEMEHHOMO  YMCMEHHOMO  MOAENMPOBaHWA, npuMeHsemble Ons  obecnedeHus  GesonacHoM
akcnnyaTaummM  KoHcTpykumit BBC. PaccMoTpeHbl MexaHM3Mbl BHeOdpeHWs LMOPOBbLIX TEXHOMOMMM
ofecrneyeHuns 3KCNIyaTauud KOMMO3UTHBIX M TMOPUOHBIX KoHCTpykumi BBC. MonyuenHsie B xope
NOOFOTOBKM 3KCNEPTHO-aHaNMTMYecKoro [Ooknada pesynbTaThl NOAKPEnneHsl AaHHbIMKM - Onpoca
3KCNEPTOB M YYaCTHMKOB pbiHKa HaLmoHanbHoM TexHonoruyeckol mhnumatuesl (HTW), nposeneHHoro
MHGpacTpyKTYpHbIM LieHTpoM « TexHeT» (nepenoBble NPOM3BOACTBEHHBIE TEXHOMNOMMKU) NPK NOAAEPXKKE
AHO «[Mnatpopma HTW».

Mogrotosned MHOPacTpyKTypHBIM LeHTPOM «TexHeT» (nepefoBble NPOM3BOACTBEHHbIE TEXHOMOMMMK)
CaHkT-NeTepbyprckoro NonuMTeEXHWYeCKoro yHusepcuteta etpa Benukoro.
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COKPALLEHHUA U OBO3HAYEHWUA

A6bpesunatypa Pacwmoposka [NepeBop, Ha PYCCKUM A3bIK
BAC BecnunoTHas aBMaumoHHas cuctema [1] -
BBC BecnunoTHoe Bo3gyLUHoe cyaHo [1] -
BINA (BMNMA) BecnunoTHbId netatensHbi annapar [1] -
pZle ["e0MHQOPMaLMOHHan c1cTeMa -
% McKyCcCTBEHHBIN MHTENNEKT -
nTx J1eTHO-TexHUYeCcKan xapakTepucT1ka -
n3an T1HWA 3nekTponepegaym -
HHNOKP HayuHo-uccnenosatenbckue 1 -
ONbITHO-KOHCTPYKTOPCKME padoTh|
HH1P HayuHo-u1ccneposatensckas pabora -
HIML, Hay4yHo-npou3BOACTBEHHBIM LIEHTP -
MKM MonnMepHble KOMMO3WULIMOHHbIE -
MaTepuans
no MporpaMMHoe oBecneyenue -
M30 (RVE) Representative Volume Element MpencraBuTensHbIE 3neMeHTsl ofbeMa
T3K TonNWBHO-3HEPreTUYeCcKMA KOMMNIeKC -
NP JKCnepuMeHTanbHbIM MPaBOBOM PEXHM -
BVLOS Beyond Visual Line Of Sight kcnnyataumsa 6ecnMnoTHOro BO3AYLLUHOMO
Cy[Ha BHE NpAMOM BUOMMOCTH (33 npepe-
namu MpsaMor BUAMMOcTH) [1]
CAD Computer-Aided Design CpenctBa aBTOMATU3MPOBAHHOIO
npoekTUpoBaHua [2],
CycTeMsbl aBTOMATU3MPOBAHHOMO
npoekTtuposanus (CAMP)*
CAE Computer-Aided Engineering CpepcTsa UHXeHepHoro aHanmsa [2],
CHCTeMBI UHKEHEPHOro aHanmsa*
CAM Computer-Aided Manufacturing CpepncTea ynpasneHus o6opynoBaHUeM
C YUCNOBLIM MNPOrPaMMHbIM YNPaBNEHHEM,
CucTeMbl aBTOMATH3ALMM
M3roToBneHus/ npoussogcTea™ [2]
CTOL Conventional Take-0ff and Landing NMeTatenbHeIl annapar, TpedyoLLmWii
B3METHO-MOCAA0YHbIX MOMOC
IN9 B3MeTa U nocaaxu
DaaS Drone-as-a-Service LpoH kak ycnyra
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A6Gpesuartypa Paclumpposka [NepeBop Ha pyccKWM A3bIK

eVTOL Electric Vertical Take-0ff and Landing IneKTpUYecKUi netaTenbHbIM annapat

BEPTUKANBHOIo B3neTa U NoCagkn

GPS Global Positioning System CnyTHWKOBaA cMCTeMa HasMrauuu [2]
HALE High Altitude Long Endurance BeicoTHble BBC GonbLuow
NpoOaOMKUTENLHOCTH noneTa [3]
loT Internet of Things NHTepHeT BeLLer
lloT Industrial Internet of Things [MPOMBILLNEHHBLIM UHTEPHET BeLLewn
LALE Low Altitude, Long Endurance ManossicoTHble BITA 6onbLuok

NnpoO0MKUTENBHOCTHU NoneTa

MALE Medium-Altitude Long-Endurance CpeanesbicotHele BITIA GonbLuow

NPOOOMKUTENLHOCTH noneTa [3]

PDM Product Data Management Cpencrsa ynpaBneHWs MHXeHepHbIMMI
JaHHbIMKA 06 uzgenuu [2],
CucTeMbl ynpasneHns OaHHbIMKU
06 m3genum*

PLM Product Lifecycle Management CpencTaa ynpaBneHWs Xu3HeHHbIM LIKNOM
usgenms [2], CucteMsl ynpasnexums
SKM3HEHHBIM LIMKNOM U3oenus*

SPDM Simulation Processes and Data Manage- CpepcTBa ynpaeneHu s npoleccamu
ment W OAHHBIMKM KOMMbIOTEPHOMO
MoOen1poBaHus [2]

UAM Urban Air Mobility [opoacKkas Bo3gyLHas MOBMALHOCTL

VTOL Vertical Take-0Off and Landing BecnunoTHoe BO3AyLLHOE CYyAHO
BEPTMKANbLHOMO B3neTa U NoCaaxu

* Knaccuguxarop 10 (s pen. Mpukazos Munumngps Poccum ot 22.09.2020 NO 486, 26.04.2022 NO 393, or
22.12.2022 NO 974)
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BBEOEHME

IKCNepTHO-aHaNMUTUYeCKM oKNad noarotosneH MHdpactpykTypHbiM LeHTpoM «Texner» CM6MMY, s tom
Ymcne C MCNOMb30BaHMEM JAHHbIX ONPOCOB 3KCNEPTOB M YYACTHUKOB PbiHKa HalWoHanbHOM TexHonoru-
yeckon MHuumatmesl (HTK). PesynbTtaThl MccnenoBaHus HanpasBneHbl Ha COOENCTBUE PeLLeH IO cTpa-
TerMyeckux 3adad, CBA3aHHbIX C AOCTUXEHWEM TEXHOMOMMYECKOro NMAEPCTBa M 00ecneyeHneM TeXHONo-
rMyeckoro cysepeHuteta Poccumckon ®egepalivm, YTo 0COGEHHO BAXKHO B YCNOBMSAX YCUNMBAIOLLIENCS
rNofanbHoM KOHKYpPeHLUMK. Takke HACTOALLMI O0KNaQ BHOCKT BaXKHbIN BKNaL B pOPMMPOBAHME HAYyYHO-
TeXHONOrMYyeckoro 3agena Ana c6anaHCMpPoBaHHOMO WM YCTOWYMBOTO PA3BWUTMA OTPACiM GECMUNOTHBIX
BO3AYLLUHbIX cynos (nanee — BBC). AkTyanbHOCTb HACTOALLErO A0KMNaOa NOATBEPKOAETCH B TOM YMCMe
TeKyLUMMK FOCYOaPCTBEHHBIMM MHULIMATMBAMM, TakUMKM Kak, Hanpumep, Co3daHuve oTAenbHoro poda
BOWCK 6eCnmnoTHLIX cucTeM [4).

IKCNepTHO-aHANMUTUYECKMI OOKNad NOCBALLEH KOMNMNEKCHOMY aHanM3y oTpaciu 6ecnunoTHbLIX BO3ayLL-
HbIX CyOB — OT TEKYLLEro COCTOSHWUS 0TeYECTBEHHOMO PbIHKA B CPABHEHWW C MUPOBbLIM A0 BblAENEHMS
OCHOBHbIX 3KOHOMUYECKMUX U TEXHOMOMMYECKUX TEHOEHUMM Y BOSMOXHOCTEN PA3BUTUS B CpedHe- 1 OoN-
rOCPOYHOM NepcnekTuee. KntoueBbiM acnNekToM HACTOALLLEro MCCNefoBaHMS BbICTYNAET aHanus Ucnonb-
30BaHMS KOMMNO3ULIMOHHbIX MAaTEPUANOB W LIMPPOBLIX TEXHONOrMM NpK NpoekTupoBaHuK BBC, 1 ux BAK-
SIHMSA Ha OCHOBHbIE xapakTepucTnku BBC.

MosiBneHne nepsbix 6eCNMNOTHBIX NeTatensHbix annapatos (ganee — BMNA) Ha cTbike XIX 1 XX BB. 6bin0
06yCNOBNEHO peLLeHWeM Y3KocneLmanusMpoBaHHbix 3a0ay. 1o Mepe TeXHONOrMYeCKoW 3BOMHOLMK POnb
BBC 3HauYMTeNbHO M3MEHWNACH: OHW NPEBPATUNMChL B YHUBEPCANbHbLIM MHCTPYMEHT, aKTUBHO BHeAPSEMbIH
B pasnuyHble chepbl — NOrMCTHUKA, CTPOUTENLCTBO, 6e30MacHOCTh M Ap. Tak B Hactoaulee spema BBC
BbIOENAOT B OTOEMbHYIO KMIOYEBYHO CTPATErMYecKyto 30HY C LUMPOKUM CNEeKTPOM NPUMEHEHWS, a rocy-
OapCTBA-TEXHONOrMYeckne NMOeph! yOenatoT 0TAeNbHOe BHUMaHWe eé noaaepke M passuTuio. Hanpu-
Mep, B Poccun nopmepxkka passutus BBC peanusyeTcs Ha rocyoapcTBEHHOM YPOBHE Yepes KMtueBble
MHMUMaTKBbl — CTpaterus passuTtua becnunoTHor asmaumn go 2030 roga m Ha nepcnektmsy o 2035
roga v HauvoHanbHbIM NpoekT «becnunoTHble aBMaLMOHHbIE CKUCTeMbI». B HacTodallem poknage pac-
CMaTPUBAIOTCH KaK OTEYECTBEHHbIE, TaK M 3apyOexHble COBPEMEHHBIE KPYMHbLIE TEXHOMOrMYecKMe npo-
eKTbl ¥ Hay4HO-TEXHOMOrUYECKMe JOCTUXeHMs B chepe BBC, 4To no3sonseT NpoBecTr 0GbEKTUBHLIN
CPaBHUTENbHbIM aHanus 1 ONPedenuTs Nyyuive NPaKTUKM.

Mo cocTosHuto Ha koHel, 2024 ropa otpacns BBC, Bkniovas conpakerHble ¢ Herl LMGPOBLIE TEXHONOMMH
NPOEKTUPOBAHMA W 3KCMMyaTalmu, a Takke paspadoTKu C MPUMEHEHUEM KOMMO3UTHBLIX U TMOPUOHbIX
KOHCTPYKLMH, OEMOHCTPUPYET YCTOMUMBBLIA POCT M akTUBHOE pasBuTHe. [1epcnexkTMBbLl pasBUTUS cekTopa
HaNPAMYH CBA3aHbI C rMoBanbHbIMU 3KOHOMUYECKUMM U TEXHONOTMYECKMMU TPeHOaMK, BKIKYas pac-
NPOCTPAHEHME «CKBO3HBIX» LMMPOBLIX TexHonornn. OgHako HOpMaTMBHO-NPABOBaA Cpeda Noka He B
NONMHOM Mepe oTBeYaeT TpeboBaHWAM GbICTPOPA3BMBAIOLLLEroCs CEKTOPa, YTO 3aMedNseT BHeAPEeHUe UH-
HOBALIMI 1 MacLUTabMpoBaHWe NPOeKToB. B CBA3M C 3TMM B HACTOALLEM O0KNaAe NoApo6HO aHANM3Upy-
tOTCA OCHOBHbLIE MMPOBBIE W HALIMOHAMbHbLIE TEHAEHUMM PasBuTus oTpacnu BBC, a Takke kntovesble 6a-
PbEPbI U OrpaHUYeHus, 3amednstoLLme eé pocT.

K 2024 romy Bo BCEM MUpe HaBMIOOAEeTCH YCTOMYMBLIM POCT MHTEPECa K LM(BPOBLIM TEXHONOrUAM, NpH-
MEHSIEMbIM [/ MPOEKTUPOBAHMA, MPOM3BOLCTBA U KCMNYATALMM KOMMNO3UTHBIX ¥ TMOPUAHBIX KOHCTPYK-
uni BBC. BeayLummu pakTopaMu Takoro pocTa BbICTYNAOT CTPEMIIEHWE K ONTUMM3aLIMK CeBecTOMMOCTH,
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YBENUUYEHUIO HAOEKHOCTH, @ TaKXKe COOTBETCTBME MOBbILLEHHBIM TpeBoBaHWaM K BesonacHocTH. B pamkax
HaCTOALLLEro [0KNaaa paccMaTpuBaKITCA KNoYeBble TEXHONOrMKU NpuMeHnuTensHo K chepe BBC (MHxke-
HepHoe nporpaMMmHoe ofbecnedyeHue, afaMTUBHOE NPOM3BOACTBO W AP.), B TOM Ymncre npuaaetca ocoboe
3Ha4eHue TeXHOMOrmn LIMGPOBLIX OBOMHUKOB.

B uensx cbopa v cucTeMaTM3aLmMmM MHGOPMAaLMK ONS aHANM3a TEKYLLEro COCTOSHUS M NepCrnekTUB pas-
BUTWSA OTPACNM PbIHKA, OCHOBHbIX TEHOEHLMH, 6apbepoB (B T.4. TEXHOMOrMYECKMX) M BO3MOXHOCTEH ONa
pOCTa, a TaKkKe KMHYEeBbIX COBLITUAX OTPaciM B pamkax TeKyLLero uccnegosanus MHOpacTpyKTypHbIM
LeHTpoM «TexHeT> npu nognepxke AHO «lnatpopma HTW» nposeaeH onpoc opraHu3auMi-y4acTHA-
koB pbiHka HTW 1 popmupyemoro peiika BAC. Onpoc 6bin Hanpasned 150 kntoyesbiM NpeacTaBUTensm
peiHka BAC B Poccum (nonHbii nepeyeHs KnioyeBbix MIPOKOB pbiHKa: pa3paboTylKoB M Npou3BoaMTEnei
BAC, paspabotunkos nporpammHbix pewennit ong BAC — npencrasnen 8 npunoxennn NO1 k Hactos-
wemy otyety). OTBeTsl Bbinv nonydeHs oT 16 pecnoHperTos, Broyan npeacrasutenel 000 «BAC»,
KonuepH BKO «Anmas-Anten», A0 «00K», AO «I'TNK», AO «Texvonapk CaHkt-leTep6ypra», AO
«3konnbpu», A0 «HUHNAC», AOQ «LIAPC», 000 «®nantyc», 000 «Conutiog Aapman», 000 «TECHUC»,
®OrAQY «CamapckMM HaLMOHaMbHLIM MCCNeaoBaTeNbCKUIA YHUBEPCMTET MeHW akademuka C.I1. Kopo-
nesax», PrBOY BO «KaszaHckuni HaLMOHAMbHbBIK UCCNeO0BaATENbCKMH TEXHUYECKUM YHUBEpPCHUTET nM. A.H.
Tynonesa-KAW». PesynsTaThl onpoca npeacTasneHsl CKBO3HbIM 00Pa3oM B COOTBETCTBYIOLLIMX pasdenax
HaCToALLLEero oT4yeTa.

B ueTBepTOM rnase 3KCNepPTHO-aHANMTMYECKOro A0KNaAa NPMBOAMTCA NOAPOGHbIM aHaNM3 COBPEMEHHbIX
MeTo40B aBTOMATU3MPOBAHHOMO NPOEKTUPOBAHUA KOMNO3WTHBLIX M rMOPHAOHBLIX KOHCTPYKUMK BBC ¢ npu-
MEHEHWEM COBPEMEHHOr0 YMCMEHHOMO MOLENWPOBaHWA. B CBA3WM C BbICOKOM aKTyanbHOCTbIO OAHHOrO
BONPOCa Takke (GOPMUPYIOTCA NpeaBapUTenbHbIE METO40NOrMYeckWe OCHOBbLI PaspaboTKW LMGPOBLIX
MOZENen B YacTu pacyeTa AMHAMUYECKMX MPOLIECCOB YAAPHOro BO3AEMCTBHUSA Ha KOMMO3WUTHYH KOHCTPYK-
LMIO M OLIEHKM HEeCyLLIeH CNOCOBHOCTU KOHCTPYKLMK C y4eTOM YOAPHOro noBpexaeHus. onydeHHsie
HapabOoTKM MOTYT MeyYb B OCHOBY CTaHAAPTU3aLMM LM(BPOBLIX MOLENeN B a3POKOCMMYECKOM OTpacnu, a
TaKXKe MOCNYXUTb 6a30M ONg OaNbHERLIMX HAYYHbIX MCCNEedoBaHWMA 1 paspaboTok.

B 3akntoumnTensHOM rNase HacToALLEero Aoknaaa onuckiBatoTcs Haubonee akTyanbHble MexaH13Mbl BHeO-
PEHUA LIMDPOBLIX TEXHOMOTMIA 0BecnedeHns 3KCNNyaTaluM KOMMO3UTHBLIX U TMOPUOHBIX KOHCTPYKLMMA
BBC, a Takxke npuMepbl UX peanusaLmu Ha NpakTUKe.

[]
| -




MABA 1. AHATIN3 TEKYLLIEIO COCTOAHNA PA3SBUTUA OTPACIIU

B HacTosLLEM pa3pene npeacTaBned aHanus TeKyLEero coctoaHus passutua otpacny BBC no coctosiHuio
Ha korel, 2024 roga no TematnyeckuM 6nokam (nogpasgenam):

1 obbeM pbiHKa W CTPYKTypa oTpacnu BBC;
1 HanpaBNeHWs NPUMEHEHWUS KOMMNO3UTHBIX U TMOPUOHBIX KOHCTPYKLMIM BBC;

T 0630p LMPPOBLIX TEXHOMOrMI OBECNEYEHWs 3KCMNyaTaLmMi KOMMNO3UTHBIX U TMOPUOHBIX KOH-
ctpykumn BBC.

B paMkax kaxgoro nogpasgena paccMaTpyBaroTCs 0COOEHHOCTU M AMHAMMKA MUPOBOMO M POCCUICKOrO
PbIHKOB.

1.1. O6beM poiHka u ctpyktypa otpacnu BBC no coctosuuio Ha koneu, 2024 .

1.1.1. O6beM u gUHaMKUKa MUPOBOIO pbiHKA

Mo cocToanuio Ha KoHel, 2024 roga o6beM MupoBoro peitka BBC oueHmBancs MexayHapoaHbIMK aHa-
NIUTUYECKUMM AreHTCTBAMM W KOHCANTWUHIOBLIMM OpraHusauusmMi B OuanasoHe ot 23,5 mnpa oo
39,5 mnpg gonn. (Taénunua 1).

Tabnuua 1. OueHku 1 nporHo3ssl o6bema Muposoro peika BBC 8 2023-2030 rogax

Fon O6beM poiHKa, MApA, [ONA. MporHo3-
OpraHusaums ny6nukaLm OueHka Mporto3 CAGR HbIN
oTyeta nepuon
2023 | 2024 | 2029 | 2030
Drone Industry Insights [5] 2023 33,7 | 36,4 | 51,1 | 54,6 7,1% | 2023-2030
BCC Research [6] 2024 30,4 - 61,2 - 12,6% | 2024-2029
Precedence Research [7] 2024 32 37,2 | 791 92 15,5% | 2024-2034
Markets and Markets [8] 2024 28,2 | 30,2 | 48,5 - 9,9% | 2024-2029
Market.us Scoop [9] 2024 33,4 | 36,8 | 59,6 | 65,6 | 10,1% | 2024-2033
Fortune Business Insights [10] 2025 31,7 - - 91,2 | 16,3% | 2023-2030
Market Research Future [11] 2025 23,5 | 24,8 - - 7,6% | 2025-2034
The Business Research Company
[12] 2025 34,2 | 39,5 | 681 - 14,6% | 2025-2029

NcTounmK: MHOPpacTpyKTYpHBIM LEHTP «TeXHET» N0 OaHHbIM OTKPbIThIX MCTOYHUKOB

Mo pesynbTaTam NpoBeAEHHOro MHOPACTPYKTYpPHLIM LIEHTPOM «TEeXHeT» onpoca, Tekyllee COCTosiHUe
pasBuTus peitka BBC B MUpe oLEeHWMBAETCH POCCUMMCKMMMK yHaCTHUKAMK Kak BypHbIM pocT. Pacnpegene-
HWE NOMyYeHHbIX OTBETOB NpeacTaBneHo Ha pucyHke 1. Kateropus oteeta «dpyroe» BKMOYaeT BypHbIMN
POCT PbIHKA B BOEHHOM CEMMEHTE M YMEPEHHBIN — B MPaKOaHCKOM CEerMeHTe.
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PucyHok 1. CTpykTypa OTBETOB O TEKYLLEM COCTOSAHUM pasBuTHA peiHka BBC B Mupe, e, oTBeToB

Byprbiid poct I 8
Ymepentbii poct [ 4

CrabunbHoe passrTHe 6e3 BbIpaKeHHOro pocTa e
WNW NageHns

YMepeHHoe cHukeHne 00 1

Opyroe [0 1

McTouHmK: MHOPaCTPYKTYPHBIM LIEHTP «TexHeT» no pesynbTaTaM onpoca

O6bem poitka BBC B Mupe Ha 2024 rog, no MHEHMIO pecrioHgenTos, coctasnaet 30-45 mnpg gonn.,
0[MH pecnoHaeHT maet oueHky B 10 mapg gonn. [MporHossl pocta Muposoro peiHka BBC k 2030 roay
LEMOHCTPUPYIOT CYLLLECTBEHHbIM pasbpoc oLeHok (PucyHok 2).

PucyHok 2. CTpykTypa oTBeTOB 0 NporHose pocta Muposoro peiHka BBC Ha 2030 rog, ed. oteeToB

90-110 wnpa onn. - [ 3
5575 i o, [ 3
30-40 wrps . [

McTouHmK: MHOPaCTPYKTYPHBIM LIeHTP «TexHeT» no pesynsTaTaM onpoca

PacnpeneneHune 0TBETOB PeCroOHAEHTOB OTHOCUTENLHO 0fbeMa Muposoro peiHka BBC 8 2024 ropy B
KOMMYECTBEHHOM BbIPaXKeHWM NpeacTaBneHo Ha PucyHke 3. bonbuias YacTb pecrnoHOeHToB OLEeHWBAKT
eros 12 mMnH o 15 MnH wT. BMmecTe ¢ TeM 3KcnepTsl YKasbiBAKOT Ha CYLLECTBEHHbIE PA3MUYMs B CTPYK-
TYPE PbIHKA: FPAYKAAHCKMM CEKTOP 3aHWMAEeT BeAyLLY NO3WLMIO N0 KONMYECTBY eAuHULL NPOOYKUMH, a
BOEHHbIM CEKTOP — N0 CTOMMOCTH.

PucyHok 3. CtpykTypa oTBetos 06 06beme MMpoBoro poiHka BBC 8 2024 romy B KONMYECTBEHHOM
BbIpaXKeHWH, ef,. OTBETOB

12-15 mnH Wwr.

w

2,5-5 mMnH Wwr.

N

50-100 Tsic. Wr.

McTouHMK: MHOPaCTPYKTYPHBIM LIEHTP «TexHeT» no pesynsTaTaM onpoca
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MporHo3bl pecnoHOeHTOB OTHOCUTENbHO KONMYEeCTBEHHOro pocta MMposoro peiika BBC k 2030 rogy
TaKXKe HeoHO3Ha4Hbl. BonbLuas YacTb 3KCMNEPTOB MOMaratoT, YTO PhIHOK JOCTMIHET obbema 25-35 M
wT. CTpyKTypa pacnpedeneHus NporHo3oB NpeactasneHa Ha PucyHke 4.

PucyHok 4. CTpyKTypa 0TBETOB 0 NporHose pocta Muposoro peitka BBC Ha 2030 rog B
KOMWYECTBEHHOM BbIPaXKEHWM, ef. OTBETOB

25-35 MnH wr. 3
0,9-5 MAH wr. 2

100 MnH wr. 1

150 Thic. Wr. 1

NcTouHuK: MHOPaCcTpYKTYPHBIM LIEHTP « TexHeT» no pesynbTaTaM onpoca

Mo coctosiHMio Ha koHel, 2024 roga ofbeM MUPOBOrO pbiHKa MHMOpPMaTWKM MaTepuanos (Materials
Informatics), TeCHO CBSI3aHHbIM C Pa3BUTUEM MCNOMNL30BAHUA KOMNO3MUMOHHBIX MaTepuanos BBC, oue-
HUBANCA MEXOYHAPOAHbIMU aHANUTUYECKUMM areHTCTBAaMKU M KOHCANTUHIOBbIMK OpraHu3aLmMaMu B oua-
nasoHe ot 173 MnH 0o 248 mnn ponn. (Taénuua 2).

Tabnumua 2. OueHku pocTa phiHka MHGOPMaTHKK MaTepuanos (Materials Informatics)

Fog 06beM pbiHKa, MAH [ONN.
Opranusauus nyt:))::g:mm OueHka Mporto3 CAGR ﬂp:g:sg:blﬁ
2024 | 2025 | 2030 | 2034
g;i;‘;‘:i;c[;] 2025 1730 | 2084 - 11395 | 20,8 | 2025-2034
gglsaegsrc'\;'ﬂie]t 2024 1548 | 179.9 _ 7052 | 164 | 2025-2034
['\giztfa”dw'arke“ 2025 - 1704 | 4104 ~ | 192 | 2025-2030

McTounnk: MHOPaCTpyKTYpHBIN LEHTP «TeXHeT» Mo AaHHbIM OTKPLITHIX MCTOYHWKOB

OLEeHKK NepcnekTMBHOM AMHaMKKK pbiHka BBC poctatouHo ontuMucTurbl. OgHako HeoBxo4MMo oTMe-
TWTb, YTO  CNEUMANUCTbl  MEXOyHApOOHOM  KOHCANTWMHroBoW  opraHusaumu  Drone  Industry
Insights (Droneii), cneumanmsmpyIoLLIEMCca Ha aHanM3e pbiHKa KOMMEpYeckux BecnmmioTHbIX annapaTos,
OKMOAOT MEHEe MHTEHCMBHbIM POCT PhIHKA, YeM MpencTaBUTeNy KOHCANTUHIOBLIX OpraHu3auui Gonee
LMpokoro npoduns. Tak, cornacHo oT4YeTy aHanuTuyeckoro areHTcTea Fortune Business Insights [10],
o6bem poiHka BBC k 2030 rogy cocrasut 91,2 Mnpg 00N, C y4eTOM CpedHerofoBoro TeMna pocra
16,3%, B To Bpems kak B MaTepuanax Droneii [5] o6beM peiHka oueHnBaeTcs B pasmepe 54,6 Mnpg, gonn.,
CpenHerooBoM Temn pocTa — B pasmepe 7,1% cootsetcTBeHHo. Bonee noapo6Has oUMHaMMKa MMPOBOro
pbiHka BBC B 2022-2030 ropax npencrasneHa Ha rpaduke Huke (PucyHok 5).
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PucyHok 5. 06bem Muposoro peiika BBC 8 2022-2030 rogax, MnpA, 40NN, U COOTBETCTBYHOLLME EMY
3HavyeHms CAGR

60,0 CAGR-TA% 54,6

511
50,0 478

413 44,5
40,0 36,4 38.6

33,7
30,4
30,0

20,0
10,0

0,0
2022 2023 2024 2025* 2026 * 2027 * 2028 *  2029* < 2030~*

McTounmk: MHOpacTpyKTypHBIN LeHTp «TexHeT» no matepuanam Drone Industry Insights [5]

Haunbonee 3HaumMbIM cermeHToM peidka BBC, no ouexkaM Droneii [5], sBnatotca ycnyru, Ha Kotopsle
npuxoamtca onblie 80% coBokynHoro obbema. [ons GpU3MYECKMX CUCTEM NpH 3ToM oleHnBaetca B 16%,
nporpamMmHoro oBecneyenus (M0) — 8 3,9%.

Mo TMNY KOHCTPYKLMM HA MUPOBOM pbiHKe nuaupytoT BBC MynbTpoTopHoro Tvna (rotary-wing wnwm
rotary blade), Bknioyas sepToneTHsle, Ha koTopsle npuxoautes ot 60% [9] oo 80% (B cnyuae koMMepye-
ckmx BBC) [17] ot oBero o6bema peiHka. B yacTHOCTH, koHcanTUHroBas koMmnaHua Fortune Business
Insights [18] oueHnBaeT o6bem peitka MynsTHpoTopHbix BBC B8 2024 rogy B 25,4 mnpg gonn. Becnu-
NOTHblE BO3OYLLHbIE Cyda MyNbTMPOTOPHOMO TUMa B OCHOBHOM OTHOCATCS K MUHM W MuKkpoknaccam BBC.
KntoueBbIMU NPEUMYLLIECTBAMM KOHCTPYKLIMM ABNAKOTC BOSMOMHOCTb BEPTUKANBLHOM NOCAAKM M B3MeTa,
a Takxe CnocoBHOCTL 3aBMcaTh B Bosayxe. B 1o e BpeMs MynbTupoTopHele BBC TpebytoT 3HaumTens-
HOrO 06bema 3Hepruu ONs NoAaepXKaHWa noneta v, Kak NpaBuno, CNocoBHLI NPEOAoNeBaTh MeHbLLIKE
pacctoaHus. BBC MynbTUPOTOPHOro TMNa NPemMyLLLECTBEHHO MCMONb3YHTCA ANS MOHWTOPWHIA, a3po-
DOTO- M BWOEOCHEMKM, [OCTABKW IPY30B, MPOBEOEHMA CeMbCKOXO3ANCTBEHHLIX padoT (pacnbinequne
CPefCTB 3alLUMThl pacTeHW w Op.), 06pasoBaTenbHOM, CNOPTUBHOM M pasBnekaTenbHOW OeaTerbHo-
cv [19].

Ha BBC camonetHoro Tuna (fixed-wing), skntoyast BBC camMoneTHoro tmna BepTUKansHoro (ykopodex-
Horo) B3neTa u nocagkw (vertical take-off and landing, VTOL) no coctosHuio Ha koHel, 2024 roga npu-
xogutca ot 20% po 40% obLiero o6bema Muposoro peiHka BBC, 8 yacTHocTk, 8,7 MAp4, JONN. MO OLeH-
kaM Market Research Future [20]. KnioyeBbiMWU NpenMyLLLECTBAMW KOHCTPYKLMM B PACCMATPUBAEMOM
cnyvyae ABNAKOTCA BO3MOXHOCTb NPOAOMKMTENBHOrO NOMETa Ha 3HAYMTENbHbIE PACCTOSAHUA Ha Cylle-
CTBEHHOM BblCcOTe, GoMbLUAA NOAbEMHAS CHNA NO CPABHEHMIO C MynbTUpoTopHbIMKM BBC 1 npocToTa 06-
CNY>KMBAHWA NPHU OTHOCUTENBHO HEBLICOKOM CTOMMOCTH. B TO e BpeMs ns akcnnyaTaLmu 60nbLKHCTBA
BBC camoneTHoro Tmna HeobxoduMa B3METHO-MOC3A0YHAA MoMoca MNM cTapTosas katanynbta [19].
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B HacToALLee Bpems paspabatbiBatotcs Takke BBC camoneTHoro tmna BepTukansHoro (YKopoueHHoro)
B3neta u nocagku vnu BBC rubpuaHoro Tvna, npu 3ToM gons peiika BBC, npuxogaLLancs Ha HUX Heno-
CpencTBeHHo, coctasnget okono 6,5% (1,6 mapa nonn.) [20]. BecnunoTHble Bo3ayLHbIE Cyda caMmoneT-
HOrO TWMNa MPEWUMYLLECTBEHHO WMCMOMb3YIOTCA NPU KapTorpagupoBaHWK M a3podoTocbeMke BonbLUMX
TEPPUTOPHI, NEPEBO3KE TAXENbIX MPY30B W T.4.

HeobxoamnMo oTMETWTb, YTO B cdepe co3daHrs BBC ¢ MoMeHTa nosiBNeHus 3Toro Knacca Bo3dyLUHbIX
Cy[0B, B CBA3M CO CTPEMMEHWEM Pa3paBboTUMKOB CKOHCTPYMPOBATbL annapartsl MaKCMMarnbHO Nerknumu 1
Marno3aMeTHLIMK N8 PaAapoB, akTMBHO MCMOMb3YIOTCH KOMMO3ULMOHHbIE MaTeprans! [21]. KoMnosuum-
OHHblE MaTepuarbl OTAIMYAKOTCA BbICOKOM NPOYHOCTLIO HA PA3PblB, 4TO NO3BONAET 06eCneyYnBaTh BbICOKYH
MaHeBpeHHocTb BBC u ycTonumnBocT K TypByneHTHoCTH. KOMNO3ULUMOHHBIE MaTepuansl Takke YCTOM-
YMBbI K KOPPO3MM, YTO YBEMMYMBAET CPOK 3KCMMyaTaLMM U3OEMWA U CHUXKAET NoTPeOHOCTb B 06CIYXU-
BaHuK [22]. CBOMCTBA KOMNO3ULMOHHBIX MaTEPMANoB No3BonaoT caenats BBC ManoLyMHbIMK U Mano-
3aMeTHbIMW 019 PadapoB, YTO OONONHUTENLHO YBENWYMBAET NPUBNEKATENbHOCTL AAHHOMO TMNA MaTte-
pranoe B BoeHHOW chepe. Ha cerogHAWHWM feHb MCNONb30BaHWe KOMMNO3ULMOHHbLIX MaTeEPMAnos, B 0CO-
BeHHOCTH YrNennacTUKoB, CTano ofLLIEePacnpoCTPaHEHHOM NPaKTUKOW NPW CO3OaHWK Taxenblx/ 4oporo-
crosawmx BBC [23].

Nuomnpytowmm cermenToM-notpedutenem BBC, no oueHkaM MexayHapoaHbIX KOHCANTUHIOBbIX OpraHv-
3aUMK, ABNSETCd 0BOPOHHO-TPOMBILLMEHHBIM KOMNMEKC. B 4acTHOCTM, aHanmMTUYecKoe areHTCTBO
Precedence  Research  oueHWBaeT o6bem pbiHka  BoeHHelx BBC 8 2024 rogy 8
15,7 mnpa gonn. [24] (npumepro 42% ot obLuero obbema poitka). Cpeaun rpaxmaHckix oTpacnei npu-
MeHeHWs 6eCnUNOTHLIX BO3AYLUHbIX CYA0B HEOOX0OAMMO OTMETUThL CEMbCKOE XO3ANCTBO, CTPOUTENLCTBO U
HELBMYKMMOCTb, IHEPreTHKY, HedTerasoByto OTpacib, TRAHCNOPT W NOMUCTUKY. [1pu 3TOM cenbckoe Xo-
39MCTBO ABNAETCA OOHOW M3 CaMbiX aKTUBHO pasBuBatoLLmxcs obnacten npumerenus BBC. BecnunoTHele
BO34yLLUHbIE CyOa MCMNONL3YHTCA ONS MOHUTOPUHIA COCTOAHWSA NOCEBOB, adpohoTOCheMKH M 06paboTKK
nonen. B ctpoutensHon otpacnu BBC npumenstoTca ons KoHTpons 3a xogom paboT, cosgaHua 3D-mo-
[enen 1 KadacTpoBOro y4eTa; B TPAHCNOPTHOM cepe — ONs O0CTABKMU MPY30B M MOHUTOPMHIA [OPOXHOM
CUTYalUMK; B 3HEPreTMYECKOM CeKTope — AN 0CMOTpa MH(GPACTPYKTYPbl U MPOBEPKM 000pPYA0BaHMS, B
HedTerasosow oTpacnu BBC MrpatoT BaskHyH Ponb B OLEHKE COCTOSHMS 060pY00BaHMS.

Mo pesynbTatam onpoca, NPoBeAeHHOro MHGPACcTPYKTYPHBIM LEHTPOM «TexHeT», BeayLLMMKU chepamu
npuMenerns BBC, Mo MHEHUIO POCCUIMCKMX NPeACTaBUTENeN PhIHKA, Ha TEKYLLMIM MOMEHT ABAAIOTCA TOM-
NUBHO-3HEPreTMYECKMIA KOMMMEKC, BKMOYas MarucTpansHble Tpy6onpoBoasl, NOMCK U ClaceHue nioaen,
MOHWTOPMHI NECcononb30BaHMA WM NecHbix Noxapos; k 2030 rogy — NorMcTvka M JOCTaBKa rpy3oB, MC-
MNoMnb30BaHMe B CEMbCKOM XO3AMCTBE, B TOM YMCME OMPbICKMBAHWE PACTUTENbHLIX KyMbTyp B arpOKOM-
nnekce (PucyHok 6).
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PucyHok 6. CTpykTypa 0TBETOB O NEPCMEKTUBHbIX chepax ansa npumerHeHns BBC Ha TekyLLmMi MOMEHT u
Ha ropmsonTe oo 2030 roga, en. oTBeTOB

TonnusHo-3HepreTudeckuit komnneke, skniodas [N °

MarucTpanbHbsle Tpy6onpoBoas 15

— 11

Mouck W cnacenune ntogen 15

I 11

MOHMTODMHF necononb30BaHWA U NECHBIX NOXXapOoB 14

B censckom xosaictse, 8 Tom uncne onpsickusarve [N 3

pacTUTENbHbIX KyNbTyp B arpoKoMMnekce 13

MoruTopuHr npomeiunenron 1 Tpakcnoptror [ 13

MHBPACTPYKTYPbI 13

I 10

3eMNeyCcTPOMCTBO M KadacTp 11 = 2030

2025

Morunctuka M gocTaBka rpysoB

I
9

MOHI/ITODI/IHI' KNnUMaTa KU NOroaHbIX ycnosmﬁ

I ¢
5

KonTpons & cgepe oxparbl Mopckux Guonorvueckvx [N 7
3

pecypcos

lopopckas cpepa

I s
2
CseToBblE LLOY

Lpyroe 1

McTouHmK: MHDpacTpyKTYPHBLIM LIeHTp «TexHeT» no pesynbTataM onpoca

B paspese chep NpUMeHeHUs PECNOHOEHTaMU OTMEYeHbl CeayioLLmMe NMOUPYIoLLMe peLleHmns (Bknoyas
pa3paBoTumKa, ModeNb KU CTpaHy NPOMCXOXAEHMS):

I MOHWTOPWHI KNKMMaTa W NOroOHbIX YCOBWMK: cTpaHa-nvaep — CLUA;

1 MOHWTOPMHI NECcONonb30BaHMA M NECHbIX NOXapoB: paspaboTuunk M Mogens Matrice 350 RTK
paspabotumka DJI (Kutain);

1 KOHTpOnb B chepe oxpaHbl MOPCKUX BUONOrMYeckux pecypcos: cTpaHsli-nugepsi — CLUA, Asctpa-
nus, Hopseruna u ctpaHbl EBponerckoro coo3a;

1 TONMMBHO-3HEPreTMYeckUi KOMMMEKC, BKMoYas MarucTpanbHble TpyGonpoBOAbl: CTpaHbl-N-
nepbl — CLUA, Kutan;

1 MOHWTOPWMHI NPOMBILLMEHHON W TPAHCMOPTHOM WMHMPACTPYKTYpbl: cTpaHbl-nuaoepsl — CLUA u
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Kutan, mogens Matrice paspa6otumka DJI (Kutai);

9 B CenbCKOM X031MCTBE, B TOM YMCME ONPbICKMBAHUE PACTUTENbHBIX KyNbTyp B arpoOKOMMNEKCce:
mogens Agras T40 paspaBotumka DJI (Kutan);

1 noructvka W gocTaBka rpysos: cTpaHa-nuaep — CLUA;

1 3emneycTpoWcTBO W KagacTp: cTpaHbl-nuaepsl — CLUA v Kutan, Mogens — Phantom 4 RTK pas-
pabotumka DJI (Kutai);

1 cBeToBbIe WoOY: CcTpaHa-nuaep — Kutaum;

E ]

ropoackas cpefa: ctpaHa-nuaep — Kutau;
9 nouck 1 cnaceHue niogen: Mogenu Mavic 3 paspabotunka DJI ¢ mogudmkaumamm (Kutam) m
Skydio X10 paspabotumka Skydio (CLLA).

PernoHom-nuaoepoM MupoBoro peiHka BBC asnsetcs CeBepHas AMepurka, Ha KOTOPYHO, N0 OLEHKAM KOH-
canTuHrosow opraHusaumnn Precedence Research, npuxogutca 37% o6Luero obbema pbiHKa No CoCcTos-
HWIO Ha koHel, 2024 ropa (PucyHok 7).

PucyHok 7. PervoHanbHas cTpykTypa MMpoBoro peiHka BBC no coctosaHuio Ha konew, 2024 roga,
MNP Oonn., %

2%

100% - -

CesepHas AMepuka 909 5%

Lo 0 80% - 24%
\ B Espona 70% -
\ 60% -
8,9 13,8 A3naTcko-THUXOOKeaHCKMM peryoH 28;’ |
30% -

NatuHckas Amepuka 50% - 379
10% -

B BnuskHui Boctok M Adpuka 0%
2024

WcTounmk: MHdpacTpyKTypHBbIf LeHTp «TexHeT» no MatepuanaM Precedence Research [25]

OTpacnesble 3KCNEPTbI NPOrHO3MPYIOT COXpaHeHWe OOMUHKMpoBaHWs CeBepHoW AMEPHKM Ha paccMaTpu-
BAaEMOM pblIHKe B ropusoHTe oo 2034 roda, npexkae BCEro 3a cYeT pacTyLLEro Cnpoca Ha BOEHHbIE U
KOMMepueckue paspaboTku B Takux cTpaHax, kak Kanaga v CLLA. Mpu 3ToM HanbBonee OuHaMUUHbBIN
POCT, MO OLEHKAM MEXAYHapPOOHbIX KOHCAMTUHIOBbIX OpraHu3aumnit, GyaeT OeMOHCTPUPoBaTh AsMaTcko-
TuxookeaHckuh pervion (ATP), roe oxuaaeTcs HapalMBaHWe NPOM3BOCTBA, B TOM YMCNE M3HAYaMbHOM
komnnekTaumu, 8 2025-2034 ropax.

B paMkax 3kocucTeMbl poitka BBC B 4MCNO OCHOBHBIX CTEMKXOMAEPOB BXOAAT Kak KOMAAHUU-TMUraHTHl,
nUavpytoLLye B 06nacTi 060POHHO-NPOMBILLAEHHBIX TEXHONOMMM, aBlauun U UT, Tak 1 npogunbHble
WIPOKM, HENOCPEACTBEHHO CMEeLManM3MpyoWMecs Ha NpoM3BOACTBE BeCMMOTHLIX BO3AYLLUHbIX CYA0B,
KOMNOHEHTOB M NPOPMMLHOrO NPOrpaMMHOro obecneyeHns. Huxke nogpobHee paccMOTPeHbl OCHOBHbIE
UrPOKM 3apybexHoro peiHka BBC, BblgeneHHble Ha 0CHOBaHMM AaHHbIX MEXOYHAPOAHbIX KOHCANTUHIO-
BbIX OpraHW3aLMi M aHanuTMyeckux arentcts (B uactHoctn, BCC Research [26] n Drone U [27]), 3a
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MCKMIoYeHKeM KoMnaHui-npencrasutenen ctpan BPUKC (Tabnuua 3).

Tabnuua 3. XapakTepuCTUKKM OCHOBHBIX MIPOKOB 3apyBeXHOro pbiHKa 0Tpacu

HasBaHue
KOMMNaHWu

CrpaHna

Boipyuka 3a
2024
rog, MNH Aonn.

Cthepa pestenbHoCTH

Trimble

CLLIA

1 504,00 [28]

PaspaboTka NpoMbILLNEHHbIX TEXHONOMMIA W peLLe-
HWI Ha ocHose BBC gns c6opa reonpocTpaHcTeeH-
HbIX AAHHBIX, NOBbILLEHWS TOYHOCTH MO3WULIMOHUPO-
BaHWA W MHTErPaLMM C aHanUTUYECKUMU nnaTdop-
Mamu [29].

Cneumanmsaums: paspabotka M0

Bentley
Systems

CLLA

1 350,00 [30]

Paspa6oTka NporpamMMHbIX PeLLIeHWH ¢ MHTerpa-
LMel «BecnunoTHbIX» TEXHOMOrMI 419 MHppa-
CTPYKTYPHOrO NPOEKTUPOBAHKS, CTPOUTENLCTBA U
rPagoCTPOMTENLHOTO NNaHMpoBaHKua, obecneyueas
noBbILLEHWE IPPEKTUBHOCTU U Pe3yNbTaTUBHOCTH
npoekTos Ha rnobansHoM yposHe [30].

Cneumanmsaums: paspabortka M0

AgEagle Aerial
Systems

CLLA

1 057,00
(3a 9 MecsLes,
no
30.09.2024 r.)
[31]

Paspa6otka BII1A pns cenbckoro xo3scTsa, Kap-
TOrpaduu, NormcTHkKM [32].

Crneupanuzaums: npomnssopctso BBC 1 koMmnoHeH-
TOB

AeroVironment

CLLIA

716,72 [33]

PaspaoTka 6ecnunoTHbIX netatenbHbIx annapa-
ToB (BIIA), cucTeM ynpasneHus, 3HepreTMyeckmx
peLLeHui ANa BOEHHbIX MU KOMMEPYECKUX Lienew
[34].

Crneupanusaums: npoussoactso BBC 1 koMnoHeH-
TOB

Insitu

CLLIA

240,00 (no
oueHKe

cepsuca
Growjo) [35]

Co3faH1e TeXHOMOrMi, KoTopble oBecneynsaroT
6e30MacHOCTb, MOHUTOPUHI U COOP AaHHbIX B
CNOXHBIX YCNOBUAX, YTO OENAET WUX KMHUYEBbIM Wr-
POKOM B Chepe 0BOPOHHBIX M NPOMBILLNEHHBIX Bec-
NUNOTHBIX cMcTeM [36].

Cneupmanusaums: npomnssoactso EBC v KoMnoHeH-
TOB

Skydio

CLLIA

210,90 (no
OLieHKe cepBuca
Growjo) [37]

Paspafortka 1 npou3soacTso asToHoMHbix BBC ¢
MCNONb30BAHWEM TEXHOMOMMM UCKYCCTBEHHOMO WH-
TennekTa W KOMMbOTEPHOrO 3peHus NS NpUMeHe-
HUWS B Pa3fnMyHbIX chepax, BKMNoYas BUOEOCHEMKY,
OCMOTP MHAPACTPYKTYPLI, 0BLLECTBeHHYI0 Ge3onac-
HocTb W 06opony [38].

Cneupmanusaums: npomnssoactso EBC v KoMnoHeH-
TOB

[]




HasBaHue EEIILNTE £
NO CrpaHa 2024 Coepa peatenbHOCTH
KoMnaHWu
rog, MiH gonmn.
paspaboTka reoMHPOPMaLMOHHON NNaTHOPMbI
ArcGIS, nHterpupytoLer padHsie BBC, cnyTHWKkoB
186,30 (no N -
 loT-ycTpoMcTB anst aHanmsa NpoCcTPaHCTBEHHOM
OLIEHKe cepBuca -
7 | ESRI CLLIA ) MHDOPMALMH, NOOLEPXKKU NMPUHATUS PELLEeHWH B
Growjo) [39]
yPOAHWUCTHKE, YNIPaBNEHUM PECYPCAMM, NOTUCTUKE
u pearvposaHmn Ha YC [40].
Cneumanmsaums: paspabotka M0
85,91 (no kypcy | Mpoussoncrso BBC, loT-pewenwn, 10 gna kop-
8 | Parrot OpaHuus Ha 14.04.2025 | nopat1sHoro cektopa [42].
r.) [41] Cneupanmsauus: paspabotka M0
63,00 (no [NpousBoacTBo npodeccnoHansHeix BBC onsa aspo-
. 5 (POTOCHEMKM, KapTorpaguu v reogesuu [44].
9 | Wingtra LLIseruapms ouehiKe
cepsuca Cneumanusaums: npomssoactso BBC n koMnoHeH-
Growjo) [43] | ToB
47,70 (no [Npoussopacteo BBC ans vHcnekuWiA B orpaHuyeH-
- 5 HOM npocTpaHcTee (TOHHenM, pesepsyapsl) [46].
10 | Flyability LLIseruapms oueHie
cepenca Cneumanusaums: npomssoactso BBC n koMnoHeH-
Growjo) [45] | ToB
Mcnonb3oBarue anroputMos 06paboTky M3obpa-
SKEHWM WM MaLLMHHOro 0ByyeHus ons cosgaqus 3D-
44,80 (no MOZeNeM, KapT BbICOKOrO PaspeLLeHus U aHanm-
11 | DroneDeploy CLLIA ouenke TUKW B PeanbHOM BPEMEHUW B TaKMX OTpacnsx, Kak
cepeuca CTPOMTENBCTBO, CRMbCKOR XO3SMCTBO, FOPHOL00kI-
Growjo) [47] BalOLLAs NPOMBILLMEHHOCTb M CTpaxoBaHue [48)].
Cneumnanusaumsa: paspabotka 10
Paspa6oTka W NpoM3BOACTBO NOMHOCTBIO ABTOHOM-
HbIx ccTem BBC anq npoMbilneHHoro, KoMMepye-
36,40 (no CKOrO MPUMEHEHHS], oBecneyeHus
12 | Airobotics M3panns Coel';l::z 6e30MacHOCTH, CENbCKOro X034MCTBa, MHCNEKLWK U
Growio) [49] kapTorpaguposanus [50].
Crneupanuzaumsa: npomnssoactso BBC 1 koMnoHeH-
TOB
Paspa6oTka KOMMMEKCHbIX annapaTtHo-nNporpaMM-
Hble pelleHunid gns céopa 1 aHanusa a3pogaHHbIX B
32,00 (no CTPOMTENBCTBE W ropHOO00kIBAOLLEH OTpacnH, 06-
oLeHKe nayHas aHanuTHKa Ons BuM3yanqsalmu xomda pador,
13 | Propeller Aero Asctpanua cepsuca ynpaBsneHu1s 3anacaMu W BbINOMHEHWA 0BBHEMHBIX
Growjo) [51] PacyeToB C LNk ONTUMM3ALMM ONepaLiiM U CHU-
KeHua puckos [52].
Cneumnanwusauma: paspabotka M0
2 .
9.30 (no Paspa6oTka BBC ons 3KCTpeHHOM [0CTaBKK, nomc-
. OLieHKe N N
14 | Brinc CLLA KOBO-cCnacaTerbHbIX onepauui 1 loT-peLueHmi
cepeuca (54]
Growjo) [53] :

1

L



HaseaHue BRIPLIIE) S8
NO OMMAHIMN CrpaHa 2024 Coepa peatenbHOCTH
rof, MnH ponn.
Crneupanuzaums: npomnssoactso BBC 1 koMnoHeH-
TOB
Paspa6otka nnatdopmel AirHub ons 6esonacHo
nHTerpaumm BBC B HaumoHansHoe Bo3ayLLHOe
19,90 (no MPOCTPAHCTBO M NOKaNbHbIE COOBLLIECTBA,
15 | Airspace Link CLUA ouerke obecneyvsas NNaHWPOBaHWE MNONETOB, aBTOPM3a-
c CeD_B';C[‘ZS] LMo Bo3ayLLHoro npoctparcTaa (LAANC),
rowjo
ynpasneHue ¢pnotamu BBC [56].
Crneumnanwmsaumsa: paspadotka 110
MpousBoacTBo nNpoMbilneHHsix BBC, aHanutuka
17,10 (no DaHHbIX 471 CeNbCKOro X03SMCTBA, IHEPTeTUKK U
. OLeHKe
16 | Delair OpaHLy U NOrucTUKK [58].
cepsuca
Growjo) [57] Crneupanusaums: npomussoactso BBC
¥ KOMMNOHEHTOB
16.60 PaspaoTka U NpoM3BOACTBO NPOPECCMOHANLHOMD
60 (no 060pyA0BaHKMA ON9 KUHO- M BUOLONPOM3BOACTBA,
17 | Freef] CLUA OLIEHKE Bkntovas BBC, crabunumsatopbl KaMepsl, BbICOKO-
reerty c CeD.B';C[ZQ] cKopocTHble kaMeps! [60].
rowjo
Cneumanuzaums: npomssonctso BBC u koMnoHeH-
TOB
Paspabotka potorpammertpudeckoro M0 gns npe-
14,70 (no 06pa3oBaH1a a3popOTOCHUMKOB B ToYHble 3D-Mo-
18 | Pix4D Llges oLieHKe [enu, opToMO3amKK M oBnaka To4ek, 1crnonb3ye-
X Benliapua cepeuca MbIE B CENbCKOM X038MCTBe, CTPOMTENbLCTBE, reofe-
getlatka) [61] | 3um v akonoruu [62)].
Cneumnanmsaumsa: paspabotka 10
Paspa6oTka W NPOM3BOACTBO BbICOKOKAYECTBEHHbIX
12,84 (no kypcy | FPV-04koB, koMnoHeHToB ans 6ecnunoTHbIX Ch-
10 Orga KoDBaTYS va 04.04.2025 | CTeM, a Takke MHHOBALMOHHbIX PeLLeHui ang o6-
International b r) [63] pazoBaTenbHblx Nporpamm [64].
Crneupanuzauma: npomnssoactso BBC 1 koMnoHeH-
TOB
PaspatoTka 6ecnunoTHbLIX aBUALMOHHLIX CUCTEM
80 AN9 YCTOMYMBOrO CENbCKOro X039McTBa, obecneyun-
Cuardi 7,80 (no ouenke BAIOLLIMX TOUHOE a3pOOMbINeHKe, ONTUMU3ALII0 XM -
5o | Guardian CLLA tepsuca MMKaTOB, MOBBILLEHWE YPONAMHOCTM M CHIbKEHKe
Agriculture Growjo) [65] .
3KONOrMYECKOro BO3OeNCTBMS [66].
Cneumanmsaums: nponssonctso BBC 1 koMnoHeH-
TOB
Paspa6otka v nponssogctso BBC ong obecneye-
21 | Draganfl Karana 6.56 [67] HMA 0BLLLeCTBEHHOM 6e30NacHOCTH, 34paBoOXpaHe-
ganty A ’ HWUA W OMEePaTMBHOMO PEArMpoBaHWa B Ype3Bblyai-
HbIX CUTYaLusax [68].

[]




HasBaHue Beipyuka 3a
= Crpania e Cdepa pearenbHOCTH

KOMMaHuK
rof, MNH Jonn.

Crneupanuzauums: npomssoactso BBC 1 koMnoHeH-
TOB

Paspa6otka o6nayHoi nnatdpopMsl 4nas ynpasne-
Hua napkamu BBC, obecneunsatoLert cbop paH-
HbIX MONETOB B pearnbHOM BPeMeHu, aHanus fes-
0ONACHOCTH, OTCNEXMBAHUE 0OCMY>KUBAHMA, NNAHW-
POBaHWE MHUCCHI U KOHTPONb CepTUdUKALMI NUNo-
TOB [N MOBbILIEHWS 3IQGEKTUBHOCTH U cobntoge-
HWs HopMaTueos [70].

1,40 (no ouenke
22 | Airdata CLLA cepBMca
getlatka) [69]

Cneumanmsaums: paspabotka M0

Paspa6otka o6nayHoi nnatdpopMel 419 KapTorpa-
GUM C NPUMEHEHWEM BECMIUMOTHBIX BO3AYLLHbIX Cy-
[,08B, NMO3BONAOLLEN NnaHupoBsaTk nonetsl, obpaba-
ThiBaTb A3POMOTOCHUMKM C NOMOLLbH anropuUTMOB
Maps Made LA o 3D-M0OOenupoBaHKs U reonpuUBA3KK, a TakxKe Co-

L 30aBaTb OeTanu3upoBaHHble KapTsl v 30-Mogenu
INs BM3yanuaaLmu, M3MepeHui WM aHan1sa B CTpo-
UTEnNbCTBE,

23 Easy

CenbckoM XosaicTee W reogesuu [71].

Cneumanmsaums: paspabortka M0

Paspa6oTka annapaTtHO-He3aBMCMMOMN NNaThopMbi
INs MONHOM aBTOMATU3aLMKM U YAANEHHOro ynpas-
nenus BBC, noopepskusatoLLien paclMpeHHbIe
cuieHapum (BVLOS, Drone-in-a-Box), koTopas
NPUMEHSeTC B MHCMEKLIMSX, KapTorpaduu, oo-
CTaBKe, HABMOAEHUM W IKCTPEHHOM pearMpoBaHWu
[72].

Cneumanmsaums: paspabortka M0

24 | VOTIX CLUA H/O

NcTouHmk: MHOPacTpyKTYpHBIKM LIeHTP « TeXHET» Mo AaHHbIM OTKPbIThIX MCTOYHUKOB

Trimble

KomnaHwua ocHosaHa B 1978 rogy 8 CLLIA. Trimble cneunanusmMpyetcs Ha NPOMbILLMEHHbIX TEXHOMOMMSIX,
npegnaras petleHus ans cbopa v aHanusa reonpoCTPaHCTBEHHbBIX AaHHbIX ¢ noMoLsto BBC. Komnaus
pa3ssuBaeT naptHepctea (Hanpumep, ¢ DroneDeploy) Ang NoBbILLEHWS TOYHOCTM MO3MLMOHUPOBAHWA W
aBTOMaTU3aLMK padoymnx NMPOLLECCOB, YTO KPUTUYECKM BaXKHO 071 CTPOMTENLCTBA, CEMbCKOro X03AMCTBa
M MHPPACTPYKTYPHbIX NpoekToB. NHTerpauus BBC-TexHoNorMmn ¢ aHanuMTMyecknumMy nnathopMaMu nos-
sonsieT Trimble onTMMM3MPOBaTh yNpaBneHne akTUBAMKU, MOHUTOPUHI OOBEKTOB W MPUHATHUE pPeLleHni
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