
3ATBEPIKYIO 
AupekTOp 

1. 06°ekT BANPO6yBaHb 

TOB "CIIEIIAJII3OBAHI 
TEXHOJIOTI0" 
OEIOPEHKO O.I. 

30 6epe3HA 2024 poky 

IIPOTOKOJI Ne30/03/24-1 
IlepeBipKa poQo4oro 4acTOTHOrO AiarnasoHy Ta piBHs CHTHaTy panioeneKTpOHHOi 

nepemKonn 3acoQy panioeneKTPOHHOÉ õopoTHQi �KynsQaQa-150® Bin ynapuHX FPV 
ApoHiB. IlepeBipKa jaNbHoCT0 eþeKTHBHOTO panioeneKTpOHHOro nonaBneHHA 3acobOM 

paxioeneKTpOHHOi QopoTBi �KynbQaQa" kaHaniB KepyBaHHA Ylapaux FPV-npoHiB 

06'eKTOM BHNpoyBaHb ¬ 3aciQ panioeneKTpOHHOd 6opoTsPH "KyIbõa6a" BiJ 
ynapHux FPV-npoH0B (1ai - Bupió) (pucyHOK 1). 

PucyHOK l -3araTbHH� BHTIAI KOMILJIEKTy 3acoQy panioeneKTpOHHOoi QopoTbPH 
*"Kynb6a6a-150" 



2. Mera BHnpoóyBaHb 
Bu3HaYeHHA peanbHOro poQo40r0 yacTOTHOro iarnasoHy, piBHA CHrHaTy 

panioeneKTPOHHOÎ nepeiKOIH Ta naTbHOCcT0 eeKTHBHOrO 
nONaBieHHA KaHaI0B KepyBaHHA ynapHux FPV-pOHIB. 

3. MaTa i Micne BHnpoóyBaHL 

poky: 

30.03.2024 poky, aeponpoM �Ey30Ba" (H.I. JluyaHKa, KuiBCLKa o6n.). 

4. Iloka3HHKH, WÊO nepesipaioTbCA 
3HaYeHHA pooo4oro yacTOTHOrO AianasoHy; 

piBeHL CHrHaTy panioeneKTPOHHOÈ nepeIKONH; 
naNbHICTH eeKTHBHOro panioeneKTpOHHOrO nOnaBIeHHA KaHaJI0B KepyBaHHA 

ynapHHx FPV-npOH0B. 

5. MeTOIMKa BHIpoóyBaHb 
IlepeBipka npoBOIHMaCb y B0JnOB0JHOCT0 10 TanOBOÏ nporpamu Ta MeTONHK 

GesniIOTHHMH JIITaJIbHHMH TeCTYBaHHA 3acoQiB panioeneKTPOHHOÈ 6opoTBPH 3 
arnaparaMH (1ani - ErJIA). 

6. AnapaTypa, mo 3acTOCOByBaNacb 
6.1 YacTOTHHÄ aHaiisaTop Tektronix Y400 NetTek Analyzer; 

6.2 YacTOTHHÄ aHanisaTop tinySA Ultra 100 kHz - 6 GHz Portable Spectrum 
Analyzer - Celtec (Z-TSAU) 

6.3 ErnJIA ynapHuH FPV Pio Baxona -2 rT; 

panioeIeKTPOHHOro 

6.4 SNDWAY SW-TG70 na3epHaA pyneTKa 10 70 M. 

7. YMOBH npOBeneHHA BHNPo6yBaHb 

yac no6H � BÊeHb; 

7.1 MeTeoponoriHi yMOBH npH IpoBeNeHH0 BHIIpo6yBaHb cTaHOM Ha 30.03.24 

METeoponor14Ha qaJIbHICTL BHIHMOCT0 He MeHle 5000 M: 
BHCOTa HHKHboï rpaHuI0 XMap He MeHIHe 5000 M; 
IBHAKICTH BITPyB IpH3eMHOMY Hapi y 6y]b-AKOMy HaIipaMKy � He QinbLIIe 3 M/c. 
7.2 IlepeBipka yactOTHOrO Xianasouy npoBoIHNacb 3a 10n0MOrOHO yacTOTHOTO 

aHani3arOpa Tektronix Y400 NetTek Analyzer ra tinySA Ultra 100 kHz -6 GHz Portable 
Spectrum Analyzer - Celtec (Z-TSAU). 

7.3 I14 BHSHaYCHHA MaNBHOCTi epeKTHBHOro panioeneKTPOHHOro nogasneHHA 
KaHaiIB KepyBaHHA YIapHHX FPV-ApOHiB B AKOCT0 uËni 3acTOCOBYBaBcA BnJIA - FPV 
ApOH (pucyHOK 2), npoTOKOJI KepyBaHHA: Express LRS 915MHz (no4eproB0CTb 
pexHMis 25 Hz), 750MHz (1o4eproBicrs pexHM0B 25 Hz), 99OMHz (no4eproBicT5 



pexHM0B 25 Hz); 

Fi 

TaonHuA l-3aranbH0 TeXH0H0 xapakTepHCTHKH FPV- pOHa 
Ilonapisauis kaHany KepyBaHHA bnJIA 

lacTOTH KepyBaHHA BaJLA: 

F2 
F; 

3aranbHi TexH0YH0 XapakrepucTHKH FPV - apoHa HaseneHi B TaQnuui 1. 

PucyHOK 2- 3araTbHHÝ BHIIAI FPV- poHa 

IloTyXHICTH Iepenasa4a 
AHTeHa 

O.KM 

BHHOCHa, HanpaBIeHOÏ Iiï, THIy-XBHILOBH� KaHan 
(12-14 bi, 8- 10nBi) 3 uinBicoM aHTeHH 8 M 

BincraHb B0. Bupo6y no FPV-upoHa - He MeHIe 2500 M. 

00 

ropH3OHTAILHa 

PexuM noIbOTY FPV-poHa npAMoI0H0`HHÄ, Pyx BinQyBaBcA Ha BupiQ 3 
BHCOTOHO H=50-100 M, Ha 1anbHOCTAX BiI 2500 M 10 25 M (pHcyHOK 3). 

AeponpoM 
C6y3OBa 

750 Mrs 
915 MTu 
990 Mru 

27 

1 BT 

KN 

PHcyHok 3- Map1upyT noTb0Ty FPV-ApOHa 



Ilinor FPV-IpoHa 3yi~cHIOBaB nOYeproBHH non0T IO Bupooy BinOB0ZHO I0 
nopaky 3 hikcyBawHAM BILJIHBy Ha KaHaIM KepyBaHHA. 

IlocninoBH0CT6 IPOBeNCHHA TecTyBaHb: 
1-H npoiT � Ha qacToTi KepyBaHHA Fl, aHTeHa 12-14 nBi, noveproB0CTL peKHM0B 

25 Hz, 50 Hz, 100 Hz (aKÊo BinPyBacTLCA IO1aBJIEHHA B peKHM0 25 Hz Ha BiNCTaHi 30 
M, HacTyHI TeCTH IIO peKIMaM He IIpOBOIATLCA); 

2-H nponiT � Ha yacTOT0 KepyBaHHA F2, aHTeHa 8-10 abi, noveprosicTB peKHM0B 25 
Hz, 50 Hz, 100 Hz (aKuIO B0nQyBaeTbea nonaBieHHA Ha aHTeHi 12-14 abi Ha BilCTaHi 20 
M, TeCTH 3 aHTeHOKO 8-10 ABi Ta 3 IyIbTa He npoBoIATBCA); 

3-Ä nponiT Ha yacToTi KepyBaHHA F, 3 nynbTa bes BHHOCHOÏ aHTeHH, 
noseprosicTs pexuMis 25 Hz, 50 Hz, 100 Hz (TecTyBaHHA TBS Crossfire TibKH JIA 
qacTOTH F2, 3a yMOBH AKIO TeCTYBaHH Ha nonaBICHHA NpoTOKOJIy ELRS He npoHaeHO 

8. Pesy1bTATH BYnpoóysanL 
8.1. IlepeBipka (BHMiproBaHHs) 4acToTHHX XapakrepucTHK BupoQy 3aiñcHIOBAnacs 

3a xonoMoroo yacrorHOro ananisaropa tinySA Ultra 100 kHz- 6 GHz Portable Spectrum 
Analyzer - Celtec (Z-TSAU) 

BuMipaHí qacTOTHnH nianasoH parionepeuKoI HABeneHnÄ B TaQs1Aui 2. 

Ta6nHA 2 - Pe3yIbTaTH BHM0pKOBaH5 HacTOTHHX xapakTepHcTHK 
BuMipaHnq 

njanazoH (MIu) 
750 Mru 

(709...839 Mru) 
915 MTu 

(840...950 Mru) 
990 Mru 

(950...1010 Mru) 

PiBeHb 

panionepeuKonu 
- 44 nBM 

-30 EM 

- 30 nBM 

CneKTp nepeiKoH, 
MTu 

130 

110 

60 

IlpumiTKH 

PHcyHOK 4 

PHcyHOK 5 

PHcyHOK6 

3a pesynbTATaMH BHMipIOBaHHA HacToTHHX XapakTepHcTHK Bapoy oTpHMaHO 
cneKTPorpamy, Aka 306paxeHa Ha pucyuKaX 4-6. 

ycniuHo); 
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PucyHOK 5 � CneKTporpaMa panionepetKoMH B Ajana3oHi 709...839 MIu 

Fgnbs 1.9109 
2000 

4.04y 
-90 START 800.000MHz 20.0MHz 

dBm 

10/ 

HU 

30KHZ 
JBW 
350kHz 

fsnbs 
14109 
2000/ 
ul03 
14026 

w******** 

u.05u 

PucyHOK 6 �CneKTPorpaMa panionepeIKONH B Aiana3OHi 840...950 MIu 
1 950.11HHz -25.8dBm 

2 839.95MH2-44.2dBm 

-60 START 90G o0oMN;MMn 
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PucyHoK 7-CnekTporpama panionepeuiKONH B Jianasoni 950... 1010 MIu 



8.2 3a pesyIbTaTaMM BH3HayeHHA NaNbHOCT0 eqeKTHBHOro panioeTeKTPOHHOro 
nOnaBJIeHHA KaHaiIB KepyBaHHA FPV-apoHa 

Crapr 11.45, 4acTOTa 915 MIu (B pexHM0 25 Hz) - FPV-apoH BTpayac nOBHy 
KepoBaHicTL 0 nanae Ha 3eMIIO Ha BiNCTaHi 32 M; 

Crapr 13.35, yacTOTa 750 MTu (B pexHMi 25 Hz) - FPV-IpoH BTpayae noBHy 
KepoBaHiCTH 0 Imanae Ha 3eMJIIO Ha BËFCTaHi 38 M; 

CrapT 14.29, yacTOTa 990 MIu (B pexHM0 25 Hz) - FPV-apoH BTpa4ae noBHy 
KepOBaHiCTL 0 nanae Ha 3eMIIO Ha B0NCTaH0 40 M. 

HacryHi BunpoQyBaHHA poTOKony ELRS ra TBS Crossfire ne npoBonnIHCB y 
3B' 13KY 3 THM, O TecryBaHHa Ha nogasICHHA NpOTOKOIy ELRS (B pexHM0 25 Hz) 
npoaieHo ycriuHo. 

9. PekoMeHIaniï 

BincyTHi 

10. 3ayBaKeHHA 
BincyTHi 

11. BHCHOBKH 

Bumipaui yacroTH0 XapaxrepucTHKH paxionepeikoFu BianoBiFHo Ao Taónuui 2 
gaHOro nporoKOJIy. 

PiBeHs IOTyKHOCTi paFionepemKon B MeKax B0] M0HyC 44 ABM A0 MiHyc 30 aBM. 
OTpuMaHÈ 3HaYeHHA NaNbHOCT0 eHeKTHBHOTO panioeneKTPOHHOrO nogaBieHHA 

KaHaniB KepyBaHHA ynapHnx FPV-npoH0B B0JIOBiFaroTb 3aABI©HAM xapakrepHCTHKAM, 
pe3y1bTaTH BHIIpoóyBaHb BBaKaTH IIO3HTHBHHMH 

TonoBa KOMic0d - ÕEJOPEHKO 0.I. 

TSAN 
uO y YKP AHA 

aLAAN 
HcNEUIANI30BAHI 

TEXHONrii. 

3acTyIHHK rOIOBH KOM0cii - PYEAH 1.0. 

32528542: 
XOHaw 

IpoBiFnuí 0HKeHep 3a HanpaMKOM - AHPEEB E.IO. 

30 6epesHA 2024p. 

30 69pesHa 2024p. 

30 BepesHA 2024p. 
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