3epTTeyJiep Kyprisy ymin 2025 jKbLIbI CATBII aJTy JKOCHAPJIAHFAH TAyapJiap, )KyMbICTAP MeH KbI3MeTTep/IiH TiziMI ke

«BEKITEMIH»

FeuibiM skoHe HHHOBALIN
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KTH AP19679009 «Data FUSION :xyiiecine 6ipiKTipiJireH 0ONTHKAJIBIK-)JIEKTPOHABIK APHA APKbLIbI YIIKBIIICHI3 YINYIbI TAHYAbIH
HEHPOHABIK YJITiciH 33ipiiey»

No Artaybl Cunarramanapsl (kaOIpIK YIIiH XKabapIKTHI caThIn KKC Carpm amy Tenem | Baitnanbic
MOJIENb/Ii, MapKaHBI, €I/l XKOHE aJTyIbIH, HeTi3eMeci eceObiHCi3 Mep3iMi HIapTTaphbI
6acka MoiMeTTepIi KopceTyre JKOcCTapJiaHFaH KYHIEP (50/50 %
pyKcar eTijesi) KYH 30/70 %
70/30 %
100 %)
1 2 3 4 5 6 7 8
1 DIJI Avata 2 Fly More DIJI xBagpokonTepi, MIaCTUKAIBIK FPV-npoHpap »ubIHTEIFEIH | 599 900*8= OHim Gepyuri | 50/50 % +7 705 320
Combo Kopmyc, 2150 mAh 6arapes carhlIl aly 3epTTeyyepal 4799 200 JKaOBIKTHI 20 16
CHIABIMIIBUTBIFBI, 88 MUH 3apsaTay JKAJIFACTBIPY JKOHE KEeTKi3yai
yakpIThl, avata 2 fly More Combo (ym | 6akputaHaThIH yiry mapT
Oarapes) MaKasacel, 13 KM AManasoH, | 3KCIIEPUMEHTTEPiH JKacaJlFaHHaH
2.4/2.4835 Ghz xwuinik quamna3onsl, 46 | KAMTaMachI3 €Ty JKOHE KeHiH
I'6 imki xxan emmemi, 1080p Geiine YIIKBIIICHI3 YITY/bI KYHTi30emik
XKbIPAaTBIMABUILIFBL (9 16 9): TaHY/bIH 93ipJIeHreH 30 (oTbI3) KYH
1920%1080 xe3inae 30/50/120 xanp HEHPOHJBIK HKEJLTIK imiHge
cexyHapiHa / 1080p (4:3): 1440x1080 | mMomeni OKBITBUIATHIH YKOHE Kysere
30/50/120 xanp / cex / 2.7K (16 99): | Tekcepinerin achIpapl.
2688%1512 30/50/120 xanp / cex /2.7 | GelinebaKpuIayabIH OKUIIIK Tayapsi
K (4:3): 2688%2016 30/50/60 xamp / ZepeKTep HKeMicCiH eprepek
cek /4K (16 9 9): 3840x2160 KaJIBIITACTHIPY YIIiH JKETKi3yTe
30/50/60 xanp / cex / 4K (4:3): KaxeT. FPV jxuHakTaps! Ko Gepiteni.

3840x2880 30/50/60 xanp / cek,
JIunzaHbiH Kepy Oypeimsl 155 rpagyc.

OpPTYPIi CHIHBINTAp MEH
MAaKCaTThl KO3FaJIbIC




AKymeic yakpitsl 0.38 h, Mmeranukcens
cansl 48 MP, Tyci Kapa, GPS
HaBurauuscel, ['anuneo, beiny,
KaMepaHbIH O0Jybl, JPOH CHIHBIOBI
JapThUIai KociOu, )kajl KapTanapbiH
naijanaHy, opTrap MeH
unrepgeiictep 1 X USB-C. XKymsic
Temneparypacsl -10+ + 40 °C, Cencop
1/1. 3" CMOS, Jlunza uadparma: f/
2.8 / @okyc: 0,6 M-neH o / popmar
skBuBaJeHTI: 12 mm, Barapes Typi
tynuycka. XXunak DJI avata 2
Ksanpoxonrep / DJI Goggles 3 - 1
nana ke3unaipik / DJI RC Motion 3 - 1
JaHa KaubiKTaH 6ackapy mynsti / DJI
Avata 2 UHTeJUIeKTyanIbl Iy
Garapeschl HHTEIUIEKTYaJlIbl YIy
Garapescsl - 3 nana / DJI avata exi
JKaKThl 3apsaaTay xa0sl 2 - 1 nana / DJI
urapka cemkeci-1 nana / DJI
Oypannanapsl avata 2 (xym) - 4 nana /
DJI avata BuHTi 2-16 nana / DJI avata
TYpaKTaHBIPFILBIH KOpray 2-1 naHa
/ DJI Goggles xe6ik Tecemi 3 - 1 nana
/ DJI Goggles 3 kocbiMIna MaH#a#
ToceMi - 2 nana / DJI Goggles 3 -2.0 D
Ty3eTy JuH3anapsl (kyn) - 1 nana /
OTG-USB-C kabeni - 1 nana / C
tunineH C tunine aeiiinri PD ka6eni-
1 nana / DJI RC Motion 3-1 nana /
Oyparbim-1 naHa / Kykarrama
OHJIPYIIiHIH KeNuUIAiK Mep3imi 12 m

npoduIbAEpiH
(KpUTOAMIBIK,
KaZiam/aiHanapIpy
OypbILITaphI, MAHEBpJIED,
KaThIN KaJly) KayiIci3 jxKoHe
KalTaJaHaThIH
MoJieNbeyTe,
tenemetpusinbl (GPS, IMU,
OMIKTIK, )KbUTIaM/IBIK)
OekiTyre >xoHe OHBI
OMNTHKAJIBIK—3JIEKTPOH/IBI
apHaHbIH OeiiHe KaTapbIMEeH
skoHe DATA FUSION
XyHeciHiH Oacka
ceHcopJiapbIMeH
CHHXPOHJIayFa MYMKIHAIK
6epeni. byn nepexrepui
KeiiHipek 1on Oenriney,
"ground truth" Kypy >xoHe
HaKTBI OaKbLIay
JKarJalplHAA cana
kepceTkiTepid (mAP,
FAR/FRR) 6aranay yurin
ote MaHpI3bl. KyTinerin
FBUIBIMU-TEXHHKAJIBIK
KalTapbIM: >kocnapiiaHFaH
kenemi keminze N carar
JKOHE alIbIK/IIeKTeYTi
JKapUsUTaHBIM YIIiH
»apamapl M Gipereit
cueHapuiinepi 6ap
BepUHKaIUsIAHFaH

Iflight Defender 25 Iflight 6penni. Makana C013644. Jepekrep KopiychiH (beitHe | 199 900*2= OniMm Gepymri | 50/50 % +7 705 320
KBaJJpOKOITEPi BeliHe aXbIpaTbIMIbUIBIFBI + Tenemerpus) 399 800 JKaOIBIKTHI 20 16
1920x1080@100 Hz / xa36a 4k. KaJeInTacTeipy. bakpuiay JKETKIZY1
JIMH3aHBIH Kepy OypbImbl 155 rpagyc. | TpaeKTopusiapbl MEH mapr
Keumamapirst 100 km / h. kocbuty OYphIIITAPBIHBIH JKacaJiFaHHaH
MyMKingikTepi 2.400-2.4835 Ghz ; OPTYPIILILIriH apTTHIPy KeHin
apKpUIbl "YIIKBILICHI3 YITY KYHTi30eJtik

¥ i




5.725-5.850 GHz. Curnangpig
JMara3oHbl MAKCHMAJIIBI YIIIy
KalIBIKTBIFBL: 2-3 KM. Makc. 4K 6 e

H H e TYCipiliM @KbIPaThIMIBUIBIFBI
(3840x2160). USB-C / microSD
NOpTTapbl MEH HHTepdeiicTepi.
AKymeic Temneparypacsi -10...40 °C.
KochiMia MyMKiHIIKTep >KeJIiH
Makcumansl keneprici: 80 kM / car (5-
nenreit) / O3 Air unit HD cangsik
Oepiic xxyieciMeH xabapIKTanFaH /
marbIH Kamepa KoHabIprbickl (Naked
GoPro, Insta360 >xone T. 6.) /
"Tac6aka" TOHKepic pe>KUMiH aJIbIH-
ajia opHaty / YIIKbIH 6TKi30eHTiH
cysrici 6ap Kopranran xt30 G6arapes
IIAHBILIKBICH / canMarbl 249 r-HaH a3
( ¢ ACC 550mah) Defender 25
KOITereH eNepae Tipkeydi KakeT
etneii. barapesiHbIH >XYMBIC yaKbITbI
12 muH. XubiaTeIK Iflight Defender 25
4s HD Ksanpoxonrep (ELRS 868 /
915RX) / Defender 2525 x 2 BunTTEpi
/ 550mah X 1 Axkkymymnstopsi / X 1
HYCKAYJIBIFbl. OHAIPYINiHIH KeNUIIiK
mepsimi 12 m.Radiomaster Bandit
Nano kabsuigarsisl 915 MI g
ExpressLRS RFModule. Boxer Radio
Controller (M2) ELRS FCC

anmaparTapsl" KJIackl
OOMBIHIIA TaHY JAJIIICH
apTThIPY; CATBICTHIPMAIIBI
JKaF/ainapaa JxajaraH
MO3UTUBTEPIH YJIECiH
azaiity. Monenbi
keiinHeH data FUSION
KOHTYpbIHA OipiKTipy YLIiH
JlaJIaJiblK ChIHAKTap/IbIH
XaTrTamasapbl MEH

perIaMeHTTepiH qalbIHAay .

30 (oTBI3) KYH‘

iuriHge
Ky3ere
acpIpajbl.
Tayapnasi
epTepex
JKeTKi3yre
o Gepineni.

DJI FPV kambikTan DJI 6penni, miactukansik Kopmyc, 79 900*8= OHim 6epymi | 50/50 % +7 705 320
Hackapy Kypaisi 3 3apsaaray yakbitel 120 mus, Djfpvre3 639 200 JKaOIBIKTHI 20 16

MaKaJiachl JKETKI3y/i

beiiHe aXXbIpaThIMIBUIBIFBI XKYMBIC mapT

yakpITsl 10 h yinecimainik DJI Avata JKacaJiFaHHaH

2, DJI Goggles 3, DJI Neo, DJI O3 Air KeHiH

Unit noprrapsi men Type-C KYHTi30eJ1iK

uHTepdeicTepi 30 (oTBI3) KYH

imiHge




xKy3ere
achIpajibl.
Tayapnpl
epTepex
JKETKIZyre
KoJ1 Gepiesi.
Radio Master Bandit XKymsic kepreyi 5 V. RM-Br1-915 36 900*2= OHiMm Gepymri | 50/50 % +7 705 320
Kabpunarsiusl Brl 915 Makaiacel. Esp8285 nponeccopsi. 73 800 a0 IBIKTHI 2016
MI'y ExpressLRS Tyci kapa. YiineciMaimik 6apibik HKETKIZY/I
xy#enep crsf mmuacbiMeH. Crsf/ mapT
IPEX1 KOCBUIBIM MYMKIHZIIKTEPI. JKacaJiFaHHaH
XKuinik quanazonsl 915 MHz. [Taker KeHiH
Bandit Brl Expresslrs X1 /T KYHTi30emik
KaObu1AarbIb-915/868 MI'u X1 /Y 30 (oTbI3) KYH
aHTeHHachl - 915/868 MI'y X1 iminge
aHTEHHAChl. OHIIPYIIIHIH KemUIAiK JKy3ere
Mmep3imi 12 M achlpaibl.
Tayapnasl
epTepek
JKETKiZyre
)Xo Gepisieni.
Boxer radio Controller XKuinik guanazonsl 2.4 Ghz EdgeTX 112 900*2= 225 | ©Onim Gepymi | 50/50 % +7 705 320
(M2) ELRS kamsikraHn onepauususik xyiieci. Typec / WiFi 800 JKaOABIKTHI 20 16
Gackapy mynbTi noprrapsl MeH uHTepdeiictepi. Kipic JKETKI3yai
Kyartsl 1 W. eHIipymiHiH KemiImiK mapTt
Mep3imi 12 m JKacaJiFaHHaH
KeHiH
KYHTi30emik
30 (oTBI3) KYH
imiHge
xKysere
achIpajpl.
Tayapnsi
epTepek
JKETKI3yTe
ko1 Oepiiesi.
FPV DJI Goggles 3 Hakrbl yakpITTarb! OeiiHe 299 900*2= 599 | ©nim Gepymi | 50/50 % +7 705 320
ynaiinapsl TachIMaJIIAyIbl KOJIAWTBIH JPOH/IBI 800 JKaOIBIKTHI 2016
6ackapy kesuigipiri. OLED JKETKI3yi

i



aucIuteiiiepi 6ap exi SKpaHIbl
XykHeMeH >xab/bIKTasiFas, OyJ1 eH a3
KiJipICIIeH >KapKbIH )KoHE aliKbIH
TYcTepre KoJj JeTKi3yre MyMKiHIIK
6epeni. XKyiie cexynasiHa 1080p / 120
KaJpra AeiiH xymsic icteiai. DJI
Goggles 3 03bIK ocusync OeiiHe
TachIMaJIIay TeXHOJIOTHACHIHBIH
apKachIH/A Y3aK KalIbIKTHIKKA
TYpaKTsl Oaitnansic opHaraTeiH DJI
JPOHIAPbIHBIH COHFBI YJITUIEpIMEH
yinecimai.

mapT
JKacaJlFaHHaH

KeHiH
KYHTI30eTiK
30 (oTBI3) KYH
iminge
Ky3ere
achIpajbl.
Tayapapl
eprepek
JKETKizyre
ko Gepisiefi.

*6yn kecte «M. Ko3bibaes arsimarsl Contycrik Ka3akcraH yHHBEpPCHTETI» KOMMEPUUSUIBIK €MEC aKIMOHEPNIK KOFAMBIHBIH CAWTBHIHAA CATBIN Ay

TypaJibl XabapiaaHabIpy/Ibl OPHAIACTHIPYFa apHAJIFaH

Koba xkerexkmici

Kypmames WU.I.




