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O6nacTb HayuYHbIX UCCea0BaHNMA 2

Tema uccnepoBaHuA:

v |V|eTO,£I,bI pacwmnpeHna pa6oqu ANarna3oHOoB YaCToT NeYyYaTHbIX U
MUKPOMNOJZIOCKOBbIX aHTEHH Ha OCHOBE ONTUMAJZIbHbIX KOM6MHaLI,I/1IZ
MHOTOPEe30HAHCHbIX CTPYKTYP

MNpeamet uccneposaHuA:

v" AHTEHHble TEXHONOIUK

O6veKT uccneposaHua:

v TeyaTHble 1 MUKPOMNOJZIOCKOBbIE aHTEHHDbI

Llenu uccnepoBaHuA:

v" UccnepgosaHue 1 pa3paboTka MeToa0B pacmnpeHmsa pabounx
INaNa3oHOB YacTOT MEeYaTHbIX U MUKPOMONOCKOBbIX aHTEHH

3apauu uccnepoBaHuA:

v UccnepoBaHue CyWeCcTBYIOWMUX METOA0B pacluMpeHmnsa paboumnx
ANANa3oHOB YacTOT NEeYaTHbIX U MUKPOMONOCKOBbLIX aHTEHH

v Pa3spaboTka KoHcTpyKumit LN (CLUM) neyaTHbIX 1 MMKPOMONOCKOBbIX
aHTEHH, UCCneaoBaHME UX XapPaKTEPUCTUK

v Pa3paboTKka MeTOAMK NPOEKTUPOBAHUA MEYaTHbIX U MUKPOMOIOCKOBbIX
aHTeHH C paclWMpPeHHbIM paboymm Anana3oHOM 4acToT

LLiIMpOKONONOCHbIE CUCTeMDbI:

v MobunbHasa cBA3b
* 890-960 My, (8%) / 1885—2200 MTu, (7%)
* 3300-3800 MTr, (14%) / 5160-5825 MTu, (12%)
* 800 — 6000 MTy, (153%)

v CnyTHMKOBaA CBA3b
* 3700-4200 MTu, (13%) / 5900-6400 MTy, (8%)
* 1530-2700 MTry, (55%) / 2700-3500 MTy, (26%)
* 10,7-12,7 Ty, (17%) / 13,85-14,5 'y, (5%)

v CBA3b B aBMaLMOHHbIX cuctemax (B T.4. BAC)
* 960-1164 Mru, (19%) / 969-1215 MTIy, (22.5%)
* 1625-1850 MTry, (13%) / 2200-2500 MTwy, (13%)
e 225-450 My, (67%)
* 1350-1850 Mry (31%)

v/ PaMOHaBUraLlMOHHbIE MPUEMHUKM
v' PaMoNoOKaLuMOHHbIe CTaHUmu (B T.4. BopTOBbIE)
v’ PagunopeneiHble cTaHUuMmu (B T.4. pagmMoMOCTbl)

v CUCTeMbl PaMOMOHUTOPUHIA U
pagMonoaaBsieHuns



Tunbl cxem cBasu B BAC 3
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AnbtepHaTuBHbIe BapuaHTtbl cBA3U B BAC: CnyTHUKOBaA CBA3b 4

[ 1] SINCGARS

KOoH(pOpPMHAs
aHTeHHa

UHF LOS antenna |

o

IIOMeXO0yCToiTamBas
aHTeHHA

2.2 GHz local
oscillator

Mixer

Input

Uplink signal
5.9 to 6.4 GHz

Ku band SatCom terminal

®.| (D = 2m, W =6500 Lb)

(D = 6.25m, W = 13950 Ib)
“MIST”
[2]
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UHF SatCom terminal

-

Transponder

6 GHz _’é_' 4 GHz
Amplifier Amplifier

Input
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amplifier
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Downlink
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—*| multiplexer "J
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Ha 6opTy
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& (e

Starlink Gateway Site

[4]
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AnbTepHaTUBHbIe BapnaHTbl cBA3u B BAC: CeTu cotoBoi (MobunbHoI) cBA3K

%™y " Coverage by Signal Level (DL) 0
" Il Best Signal Level (dBm) >=-70
Best Signal Level (dBm) >=-75
Best Signal Level (dBm) >=-80
. Best Signal Level (dBm) >=-35
" Best Signal Level (dBm) >=-90
Best Signal Level (dBm) >=-95
B Best Signal Level (dBm) > =-100
: - Best Signal Level (dBm) >=-105
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Frequency Data Rate Range
WIMAX 10 - 66GHz 11-100Mbs S50km
LoRa 868/915 MHz 50 kbps 25Km
2-3 km (Urban)
LoRaWAN Various 0.3-50 kbps 15 km (Sub urban)
45 km (rural)
Sigfox 868/915MHz 300bps S0Km
4G gg?]{}ﬁ;{"; 12Mbps 10Km
5G Lower Bands 3.6Gbps 10Km
5G Higher Bands 10Gbps <1Km
NB-IoT (NB1) 900MHz 250kbps 35km
EC-GSM 900MHz 140kbps 100Km
LTE-M (M1) 700, 1450 - 2200, 5400MHz 0.144Mbps 35km




AnbTepHaTUBHbIe BapuaHTbl cBa3u B BAC: NMpoBoaHas cBA3b / AOJIC

=3 Continuous laser &

Modulated laser \ Lol S ——

/"3
|

UAV (transmitter)

Ground station
(receiver)

Free-space

Interrogating
laser

Ja3€p CBA3H
Ja3ep-MafgdK




Tunosble cxembl cBA3n BAC Ha OCHOBe CyLLECTBYIOLLUX peLueHUuMn

B 1 BAYRAKTAR TBZ AIR VEHICLE PLATFORM
RQ‘]. 1 Raven P 2 GEMERATOR - TRAILER

P 3 GROUND CONTROL STATION
P & GROUND DATA TERMINAL

} 5 REMOTE VIDEO TERMIMAL

} 5 FORWARD BASE

[9]

Remeote Viewing

Controller Terminal

Ty satelite IAI SEARCHER I

UAV \‘ Payload § \

EO/R Camera SAR Missile

Ground Control Station (GCS)

Ground Data émmand and 'x \

Terminal _/ | Sontol s e
, ortable Remote
(GDT) Display Terminal

\ round Support Equipment
.
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Mobil

GDTej




Mpobnema opraHusauum ceasu B BAC

MHoronyuyeBoe pacnpocTpaHeHue
paanoBoO/H (3amupaHua)

UcKyccTBeHHble nomexu
B Nosioce paauoyacTor

&~

— Freqg=09GHZ | _ W &FT [ Freqr2307

— Freq="0.95GHz' : & --- Freq=:2.4GHz: =11

— Freq="1GHz 2 -+ Freq=25GHz

— Freq=105GHZ| |
Freq=1.1GHz | '

BanaHue yacteu bnJ1A Ha gunarpammy HanpaBAEHHOCTHU
60pTOBOI aHTEHHDI

v" Ucnonb3oBaHWe LUIMPOKONO/IOCHBIX CUIHAN0B, METOZOB
MrnPY, OFDM

v PaboTa B HECKOJIbKMX YaCTOTHbIX KaHaiax CBA3M

v Pe3epBupoBaHMe KaHa/N0B CBA3WU B Pa3HbIX AManasoHax
Paano4acCToT



Cucrema agantusHou csasu BAC 9

| Ucnons3dyemca 6opmosol Komrbomep,
| ynpasnaa modemamu ceA3u, onpeoesnsemcs
Moaem }_ o || 31ekKkmpomazHUMHAA 06cmMaHoOBKa, YypPOBHU
S-ananasoHa E : wymos u Ka4yecmeso pabomeol KaHA08 CBA3U 8
| Mogem 2 |} 08yx WupoKux oduanaszoHax paouoyacmom. B
3 |1
=
|
I

Mogem
S-Anana3oHa

L-ananasoHa 3asucumocmu om ycnosuli pabomsl modemos

Mopem
L-amanasoHa

Ounnekcep

MepeKkaYarmca pexums! ux pabomel U

HazemHbIi TepMUHan paboyue yacmomesl 8 08yX WUPOKUX M0/10CaX

(no 500 MTy) e 08yx pa3Hbix duana3zoHax — L u

v Mcnonbiyetca LIJM(I)pOBaHVIe AaHHbIX B KaHa/1e CBA3U

|
I
|
I
|
BopToBoO/A : S, ucnons3dysa KombuHayuto u3 14 KaHanoe Ha
KOMNbIOTEP I HecCmaHoapmHbIx YaCcMomax.
|
: v Ucnonb3syeTtca napa MAEHTUYHbIX MO GYHKLMOHANY MOLEMOB B ABYX PEXMMAX:
N\ v Y
Lienesas : 1. KTP/1 — pexkum ABYXCTOPOHHEN Nepeaayn AaHHbIX C paclumpeHmem crnekTtpa ¢ 6asom go 40 ¢
Harpyska ) I NHPOpPMaLMOHHOM CKOpOCTblo He meHee 100 KbUT/c ¢ BbiCOKOM nomexo3alnToin (4o muHyc 17 ab
: noa, lWymamm)
| 2. UP/1 — peXXmm o4HOCTOPOHHEN Nepeaayn AaHHbIX (cumnneKkc) ¢ MHGOPMaLMOHHOM CKOPOCTbIO He
MonetHblit : meHee 8 M6ut/c
KOHTpoAnep :
|
I

JleTaTenbHbIV annapat

v MIMO TexHo0rma ¢ NpoCTpaHCTBEHHbIM pa3HeceHnem 60PTOBbIX U Ha3eMHbIX aHTEHH
v/ ABTOMaTU4eCKune HaBeJeHne Ha3eMHOM aHTEeHHOM cucTeMbl Ha BopT
v YN06HbIN Ha3eMHbI TEPMUHA C BbICOKUMM TPEBOBaHUAMM K MEXaHNYECKMM BO3AeNCTBUAM

v/ BO3MOXHOCTb peTpaHCAAaALMM APYrMX TUNOB paamnocurHanos (Hanpumep FPV-apoHoB) yepes KaHasnbl
af4anTUBHOWM CUCTEMbI CBA3M.



Annapartypa cuctembl agantuBHou ceasmn BAC 10

v Ucnonb3osaHne 6opToBbix CLUM aHTeHH B pexknume MIMO, paboTatowmx B

AnanasoHe yactot ot 850 My ao 4 My, nmerowmx manbie pasmepbl U Bec,

33 CYET Yero ynpouleHne aKkcnayaTaumm Komnaekca (He Tpebyetcsa 3ameHa

| aHTeHH NP U3MEHEHUN MOAEMOB CBA3M UM UX YACTOTHbIX AMANA30HOB),

| ynyylleHue YCTOMYMBOCTM B YCNOBMAX MNOMEX 33 CYET BO3MOXKHOCTU
M3MEHEeHMA YaCTOTHbIX KaHA/10B B NOJIeTE B LULMPOKOM AMana3oHe YacToT.

v Ucnonb3osanme CBY  mynbTMnnekcepos ¢

Ma/ibiMM NOTEPSAMMU C BbICOKOU Pa3BA3KON MeXKAay
YacTOTHbIMM  KaHanamM, 3@  CYeT  Yero
obecnevyeHMe BbICOKOrO KayecTBa CBA3U B
Heobxo4MMbIX NONOCAX YacTOT.

v  YMeHblleHne maccbl M rabaputoB Ha3eMHOro TEePpMMHanNa CBA3M 33 CYET MCMNO/b30BaHMA
ABYyXAnana3oHHOW aHTeHHon MIMO cuctembl C pPeryiMpoBKOM PacCTOAHUA MeXKAY aHTEHHbIMU
3/1eMeHTaMM, YTO NO3BONAET aZaNTUPOBATb CUCTEMY MOA YCJ0BUA PACNPOCTPaHEHUA PagMOBOJH
B 3aBMCMMOCTU OT paboumx ananasoHos.

v’ PaboTa Ha3eMHOW aHTEeHHON cucTtembl B L-AmanasoHe B nonoce 500 MMy ¢ KY 10-11 abu u
oAHOBpemMeHHO B S-amanasoHe B nonoce 500 My c KY 14-16 abw.




Mpobnema 60pTOBDLIX LULUPOKOMNO/IOCHbIX AHTEHH 11

Trel [BHN SWR 130 mU/Ref1U Calint 1w

. M1 1925477 GHz 2.000 U
% I *M2 2200000 GHz 1.047 U
/ M3 2.557435 GHz 2.000 U
<

Span 2 GHz

Chl Center 2GHz

YacToTHbIN p,uanasoH 2100-2400 MIy,
KCBH<2,2 | OnvHa =65 mm | Bec=10T

Trel [EEN SWR 136 mU/ Ref 1.16 U Calint
I ’ " M1/1.301064
|I | M2 231810
L | om
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LlaéTOTHblﬁ ananasoH: 2300-2500 Mrly
KCBH<1,5 | AnmHa =85 mm | Bec=22r
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Ananas3oH:

Il 1 1 1 1 1 1 1 1 1 1 1
1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 (MHz)

824-960 Mrly /1710-2170 Mly, | KCBH <3,5 | AnMHa =49 mm | Bec=6T

[13]

YacToTHbIN guanasoH: 698-960 Mry, / 1710-2170 Mry, / 2500-2700 MTIy,
KCBH<2,5 | AnvHa =195 mm | Bec=31r

YacToTHbINM guanasoH: 800—-960 Mry, / 1700-2700 MIy,
KCBH <2,0 | AcamHa =190 mm | Bec=18Tr



Mpobnema HazeMHbIX LULMPOKOMNONOCHDbIX AHTEHH 12
b

-
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N

T

OnanasoH: 1700-2180 Mrly | KCBH < 2,0 | KY: 13-15 gbu
Pasmep: 240%240%40 mm | Bec=1080 r

[16]

[lnanason: 790-960 MIy | KCBH < 2,0 |KY = 9,3 abu
Pasmep: 250%250%100 mm | Bec = 1400 r AvnanasoH: 2300-2700 MIy, | KCBH < 2,0 |KY =19 abu
Pa3smep: 370x370x40 mm | Bec = 2000 r

/

- [17] [18]

: ).

2

- - %:“'
. 1S

" Nuanaszon: 1700-1880 Mry, | KCBH < 2,0 |KY = 14 abu
Pasmep: 57x8x6 mm | Bec=420r

:



UccnepoBaHMA BCeHanpasB/IeHHbIX NeYaTHbIX aHTEeHH

A\b}
WNanyuatens

a=»N,/4

SKkpaH/
npoTHBOBEC

-180

-- Freg="1.5GHz'
- Freq="2GHz'
-= Freq="2.5GHz'

-
':‘h)

150 --- Freq="1GHz'
--- Freq="1.5GHz'
--- Freq="2GHz'
-
7

'5 0 -- Freq=2.5GHz
: 5.0 — —
7.5 ]
%0 1 |
1 -7.5
-10.0 ]

990 5440 |

ATy
AFITY
i

2" N,
PRETL ey

-10.0

o -15.0 1 12:57
- 150 E ] 150 150
--- Fleq::CSGHz' ; : 4
| e 175 -15.07 ’
-120 e TN i 120 1 4 120
G SN ] ]
,3""./ \:_ 3 -20.0 IR T~ 1 [ Tt [ T T T T T T Tt 175 ] ’
ol _ =N 1000 1500 2000 2500 3000 3500 4000 ] e
¥ ; ) Freq [MHz] ] oo
s -20.0 i NS | Sn I

o
= ]
0 -12.5
3
Nel
]

abs(S) [dB]
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UccnepoBaHMA HanpaBaeHHbIX NeYaTHbIX QHTeHH

NnacCMBHbIE U3/TyHaTENU aKTUBHbIN naccuBHble
n3nydatens WU3ny4aTenn
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MateHT P® Ha n3obpeteHmne RU 2825550 C1, 27.08.2024.

WunwKnH M.C. «Pa3paboTka HanpaB/ieHHOM ABYXAMANa30HHOW aHTEHHbI A1 HA3eMHOro TePpMMUHaNa CBA3K
6eCnUAOTHbIX aBUALMOHHbIX cuctem» // MMypHan paduoanekmpoHuUKu (Ha peLeH3upoBaHUM).




Pewenusa AO «3UPBYPI»: BceHanpasneHHbie LLUM u CLUM aHTeHHbI

MomMumo ncnonbaosaHua 6e3 obTekatens,
BO3MOXHbI ABa MCNOMTHEHUS B
KOHYycoo6pa3HoM, 6o kuneobpasHoMm
o6TeKaTensx B 3aBUCMMOCTM OT Ha3HaYeHUs
aHTEHHbI. Takue KOHCTPYKUUU
COOTBETCTRYIOT MO CTOMKOCTHU, MPOYHOCTU

M YCTOMYMBOCTYU K BHELLHUM
BO3AEMCTBYIOWMM paKTOpaM.

AHTEHHA ABYXOWAMNA3OHHAA KOMMAKTHAA

HazHaueHue:

AHTEHHa NpefHasHaYveHa ANg NPUeMa 1 Nepeaa<u PagrMoCHrHanos CUCTeMbI

6ecnpoBOAHOK CBA3K. YCTaHaBnuBaeTcA Ha 6opT NeTaTensHoro annapaTta 1nu
Ha HaseMHyIo cTaHumMio, Bnarogapa yHUKaneHoi Gopme, MMeeT BO3MOXHOCTE

npumMeHeHua Ges obTexkaTens.

TexHUYecKne XapaKTepUCTHUKK:

NAPAMETP 3HAYEHMWE

OwanazoHbl pabounx yacToTt, MMy,

1603-2792 1 3204-3802

YpoeeHb KCBH B pafoyen nonoce 4acToT, He Bonee 2
HomuHanebHoe conpoTMBEneHWe Bxoaa, Om 50
KoadduumreHT ycrunenuna, nbun, He MeHee 2

Monspursauma nons

NWHEerHasn, BEpTUKanbHan

Bua anarpamMmbl HanpaBneHHoCT TopowgansHaa

KoapbUUMEHT KpOCCNonapy3aLMoHHOW PasBaskk, 0B He meHee 20

BxooHoW pasbem SMA (male)
labapuTHble pasMepsl Nnatl Ge3 o6Texkartens, 63%22,5%1
MM, (OxLWxB)

Macca 6e3 obTexatens, r, He Bonee 8

PaauoTexHuueckue cuctemsi | 78

77 | PanMoTEXHWYECKHE YCTRORCTBA

Awarpamma HanpasneHHOCTU Ha yacToTe 1000 My

s T
P o mRaREE S, ] s ~

§ | / 1
fagagsssss | f }

PCIr.003.09.06.00.000 AHTeHHa ABYXAManNa3OHHAA KOMMNAKTHaA
PCINr.003.09.06.00.000-01 AHTeHHa AByXAMana3OHHAA KOMMNAKTHasA

(c KuneobpasHbim obTeKkarenem)

PCIr.003.09.06.00.000-02 AHTeHHa ABYXAManNna3OHHAA KOMMNAKTHaA

(c unnuHapuyeckum obtekatenem)

AHTEHHA MHOIFOOUWANA30OHHASA BCEHAMPABNEHHAA

HasHaueHue:
[ns npuyema M nepenaqu paaMocMrHanos
cucTembl BeCNpPOBOAHON CBASK,

YeTaHaBNWBaeTen Ha 6opT neTaTensHoro
annapaTa MNK Ha Ha3eMHYH CTaHUWIO B
3aBWMCUMOCTM OT HEnonHeHWa. Bnaropapsa
YHUKaNbHOM KOHCTRYKUM M, MOMET
YCTaHaBNMEBAThCA Ha N6ol HoCUTENb K
UMEeeT TpH paGoHMx Avana3oHa 4acToT.

BO3MOKHbBI IBa BaplaHTa UCNonHeHna:

B KOHycooBpasHom, NMbo KnneobpasHom
ofTekaTensx — Ana HazeMHbIX N1 SDPTOEI:IX
cucTeM. KOHCTPYKLIMA COOTBETCTBYET
BbICOKWM TpeGoBaHWAM NO CTOMKOCTH,
MNPOYHOCTA K yCTDV'I‘dMBDCTM K BHEWHWM
BO3AEMETBYIOLIMM daKTopam.

TexHu4ecKne XapakKTepPMCTUKW:

NAPAMETP 3HAYEHMWE

850-1426, 2220-2755 n

NmanasoH paGounx yacToT, My 2976-3897, 00 5 I,

YpoeeHt KCBH B paBoyei nonoce yacrorT, He Gonee 2
HoMWUHaNbHoe ConpoTUBNEHKe BXoAa, OM 50
KosdbdbuumeHT yeunenua, ABK, He MeHee 2

Monapusauwa nona NWMHEerHas, BepTHKanbHas

Bwg aMarpaMmbl HAaNpPaeNeHHoCTn TopougansHas

BxopHoW pasbem SMA (female)

FaBapwTHble pazmepsl, MM, (OxLLxB) 92x51x25

Macca 6e3 o6TekaTens, r, He Gonee 16

81 | PaanoTexHUYecK1e yCTpolcTaa

PaauoTextuueckue cucremsl | 82

PCIr.003.09.03.00.000 AHTeHHa MHOroauana3soHHaA HeHanpas/ieHHanA
PCIr.003.09.03.00.000-01 AHTeHHa MHOroaManasoHHaA HeHanpasB/eHHanA

(c KuneobpasHbim obTeKkaTtenem)

PCIr.003.09.03.00.000-02 AHTeHHa MHOrogMana3soHHaA HeHanpas/eHHanA

(c unnMHapuyeckum obtTekatenem)



AHTEHHA HAMNPAB/IEHHASA OBYXOUAMNA3OHHASA
HasHaueHue:

AHTEHHa NpeAHasHa4YeHa ANa NpuMeMa v nepefayn paauocUrHanos CUCTEMbI
6ecrnpoBOAHONM CBA3MW. YCTaHaBIMBAETCA Ha HA3EMHYIO CTaHUMIO yripaBneHus BAC.
YHUKanbHasa KOHCTPYKUUSA NO3BONAET NONYYUTb ABa LUMPOKUX pa6oqwx AunanasoHa
Yacror.

AHTEHHa U3roTaBIMBAETCA NONHOCTLIO U3 MeTanna (MMCToBas HepXXasetowas cranb
TONWMHOM 1 MM), YUTO AeNaeT ee KOHCTPYKLUIO MPOYHOM U CTOMKOM K BO3AENCTBUIO
BHELWHUX BpeAHbIX GaKTOPOB. MOXET NoCTaBNATLCA B 6@CKOPIYCHOM UCMONHEHUN.

79 I PaauotexHuueckue ycTponcrsa

Pewenusa AO «3UPBYPI»: HanpaBieHHble MHOFOANaNa3oHHbIe aHTEHHbI

TexHUYEeCKHWe XapaKTePUCTUKN:

NAPAMETP

3HAYEHMUE

[OuanasoHbl paboudnx dactoT, My

865-1015 1 2045-2840

YpoeeHb KCBH B paBGouen nonoce Yactor, He Bonee

2

HomuHansHoe conpoTianeHe Bxona, OMm

50

KoadduumeHT ycuneHna, obn

B HIKHEM NodaxanasoHe:
He meHee 9

B BEpXHEM MoAauana3oHe:
He MeHee 13

Monapy3auma nona

NUHekRHanA

BxopHoW pazbem

N (fernale)

aGapuTHble pazmepbl, MM, (xLL)

280=280

Macca ¢ obTekaTenem u KpenneHuem, Kr, He 6Gonee

1.0

JAuarpaMMa HanpaBneHHoCTH
B YINIOMECTHOR N/IOCKOCTH HA YacToTe
1000 Mly

[AuarpaMma HanpasfeHHoCTH
B YFNOMECTHOM NNOCKOCTH Ha YacToTe
2500 My

PafMOTEXHWMYECKHE CUCTER

PCMr.003.09.04.00.000 AHTeHHa HanpaBaeHHaA AByXAMana3oHHaA

PCMr.003.09.04.00.000-01 AHTeHHa HanpaBAeHHaA ABYXAMaNa3oOHHaA

(BapuaHT ¢ yKpbiTUEM)

* [AunanasoHbl pabounx yacrot, My
* YposeHb KCBH B paboueii nonoce yactor
* HomuHanbHoe conpotusnexune exoga, Om

* KosdduuueHt ycunenus, abun

* TabapuTHble pasmepbl, MM

* Macca 6es kpennenus, r

PCMr.003.09.13.00.000 AHTeHHa BbICOKOHanNpaBaeHHasn

AByXAauana3oHHan
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He 6onee 2

50 {

B HWXXHeM nogauanasoHe: He MmeHee 10-11 ,/"
150

B BEpXHeMm nopauanasoHe: 14-16 ’.«'/

260%250%50 o )

He Bonee 750

—
AHTEHHa BbICOKOHaNpPaBneHHas ABYXANANA30HHANA g~

[Ouarpamma
HanpaB/1eHHOCTU B
yriomecTHOM
M/IOCKOCTM Ha YacToTe
1300 My

JAunarpamma
HanpasNeHHOCTU B
yrnomecTHOM
N/I0CKOCTH Ha YacToTe
2500 Mry
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Cr e - - Sl - e BapuaHT 1
[innnekcepbl ucnonbytoTcs Ans obecnevyeHnsa paboTbl ABYX MOAEMOB Ha | |2

OA4HY aHTEHHY MO NPUHLUUNIMY YAaCTOTHOIO pa3aesleHnA. r m {

-10

Pabouune amanasoHbi: ot 1 go 1,5Mym ot 2 oo 2,5 Mu.

-20

BapuaHT ucnonHexHua 1

Macca: 4,1 r (6e3 pa3bemoB 1 Kopnyca)
Macca: 32,5 r (c pazbemamu B Kopnyce)
[abapuTHbIe padmepbl: 57%38,5 mm &= | " h
50 A l d o
BapuaHT ncnonHeHma 2 BapuaHT 2 0 1 2 3 4 s 6 7 8 8 1.0 1 12

Frequency (GHz)

0.8908 GHz | 1.541 GHz ||1.993 GHz | 2.512 GH.
-2dB ’ -2dB ’ -2dB ’ -2dB ’ BapMaHT 2
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BapuanrT 1 (B KOopnyce) o 1 2 3 4 5 & 7 8§ 9 10 1 D

Frequency (GHz)

Macca: 5,4 r (6e3 pasbemoB 1 Kopnyca)
[abapuTHbIe pa3mepbl: 84X34 mm. " 0

Bapuant 1



JKcnepumeHTaNbHaa oTpaboTKa afanNnTUBHOM CBA3M




Pe3synbratbl 3KCNEepuMeHTaZIbHOM OTPAabOTKM aAanTUBHOMN CBA3U

< PaguonuHusa

BcnomorarensHoe MO

Cnyw6a: surfer3cli
Bepcus: 3.0.87436 ¢
Craryc:

@ AsTomaTMyecKUil pexuM

Kanan «Ynpasnexve»

«Bopt + 3emna» (-)

[(]1 2 3 4 5 6

7 8 9 10 11 12 13

14 15 [i§ 17 18 19 20

21 22 23 24 25 26 27 v
28 29 30 31 32 33 34

35 36

— 0 Ee

«3emns < bopr» (23°)

[P]1 2 3 4 5 s
7

8 9 10 11 12 13

Ty

Wupora: 57.8630228
Ponrota: 61.897727%

& 00:00:00 |

B/A 001 %@ il (O 1

Apyx6a

14 15 16 17 18 19 20
21 22 23 24 25 26 27 2 ‘
28 29 30 31 32 33 34

35 36

— 0 +

Kanan «Bugeo»
«BopT ¥ 3emna»
] 2 s v

- 0 4+

8.9 km

WN3mepuTb paccTosHue v

MpoanuTe TPaeKkTopUIo, HAXMUMan Ha KapTy

[IBax/b! HAXMUTE Ha TOUKY AN YAANEHUA

Cesep: -126.8 m
BocTok: +8.9 km

OYUCTUTD
PaccrosiHue: 8.9 km
’ 13:05:08 UTC+5
%V 17 ceur. 2024 2ol

00:00:00

< PaguonuHusa (guarHocTuka)
OBLME 3EMNA KAYECTBO

power: 33.000

rssi: -73.000

inr: -8.000

tmr: 34.000
servicePER: NaN
servicePERIterations: NaN
infoPER: 0.000
infoPERIterations: 1.000
azimuth: -69.909

FEC processed: 2.000
FEC_error: 0.000

< PaguonuHus (AMarHocTuka)
OBLUME 3EM BOPT KAYECTBO

power: 33.000

rssi: -78.000

inr: -11.000

tmr: 31.000
servicePER: 0.000
servicePERIterations: 1.000
infoPER: MNaN
infoPERIterations: NaN
azimuth: 0.000
FEC_processed: 4.000
FEC_error: 0.000

< PaguonuHus (auarHocruka)
3EMNA BOPT KAYECTBO

rx_mode auto: false
tx_mode_auto: false
rx_frequency: 16
tx_frequency: 8
rx_speed: 0

tx speed: O

snr: -

RSSI N: 0

VSWR: -

volt: 0

distance: 34300
modemState: Ectb coeguHenne (CONNECT)
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