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= 1N COBPEMEHHOM APMHM

GNYTHAKOBAR W TPONOCDEPHAS CBAA3b

SATELLITE AND TROPOSPHERIG COMMUNICATIONS

FOR A MODERN ARMY

MPOKOE NPUMEHEHNE CMYTHUKOBbIX U TPOMOCHEPHBIX CUCTEM CBSI3U B XO-

[ie NIOKANbHbIX BOWH 1 BOOPY>EHHbIX KOH(NNKTOB Havyana XX| Beka npo-

LLeMOHCTPUPOBANIO UX 6e3yCIOBHOE NPenMyLLEeCTBO Nepes Ha3eMHbIMM
NPOBOAHBIMU IMHUSMU. TO NOATBEPXAAETCS U BeAyLLMMI 3apyOeXHbIMM IKC-
nepTamu, no oLeHKkaM KoTopbIxX (HaumHas ¢ 2000 roga) noTpe6GHOCTL apMuii Be-
LyLUMX CTPaH MUpa B TakoM CBsA3M Bbipocna 6onee yem B 15 pa3! licnonb3osa-
HU1E ITUX CUCTEM CBSI3W CTas0 BO3MOXHbIM BO MHOroM 6n1arogapst Takum ux xa-
pakTepucTMKaM, kak 6osbLias NPOTSKEHHOCTb U BbICOKAs MPONYCKHas cnocob-
HOCTb KaHas0B nepefayy AaHHbIX, TOMEXOYCTONYNBOCTb, MUHUMAsbHOE KO-
YeCTBO TEXHWKU U JIMYHOTO COCTaBa NOApPa3feNeHunin CBA3m, 3a4eCTBOBAHHbIX
B 30He 60eBbIX AENCTBNIA, @ Tak)Ke BO3MOXHOCTb UCMOb30BaHNS 3TUX CeTel CBS-
31 Pa3fIMYHBIMW 3BEHBSMM YNPABIEHNS BOOPYXXEHHBIX CUJT.

Cpenu npepnpusTin 6e10pyCccKoro BOEHHO-MPOMBILLIEHHOrO KOMMJIEKCa,
aKTUBHO pa3pabaTbiBaAOLLMX U BbINYCKAKLLMX NOJOOHbIE CPEACTBA CMYTHUKO-
BOM 1 TPOMOCEepHON CBA3M 1 Nepefaymn faHHbIX, Npexae BCero CTOMT Bbife-
Jutb OAO «ATAT-cucTembl ynpaBnieHns» — ynpaBnstoLlas KOMNaHUs XonguHra
«[eoMH(OpMaLMOHHbIE CUCTEMbI YNPaBNeHMUsI». 30eCb CO3AAETCsS B3aUMOLONoN-
HSAIOLLMIA KOMMEKC BbICOKOTEXHOIOMMYHOIO TEIEKOMMYHUKALMOHHOIO MPOayK-

he wide use of satellite and tropospheric com-
munications systems in the course of local wars
and armed conflicts of the early 21st century
demonstrated their absolute advantage over terres-
trial wire lines. This is confirmed by leading foreign
experts, according to whom (since 2000) the need
of leading armies in such communications has in-
creased more than 15 times! The use of these com-
munications systems was made possible largely due
to their characteristics such as the large length and
high bandwidth of data transmission channels, noise
immunity, the minimum amount of equipment and
the minimum number of personnel of communica-
tions units involved in the combat zone, as well as
the possibility of using these communications net-
works at various levels of command.
Among Belarusian defence companies, which ac-
tively develop and produce satellite and tropospheric
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Ta c 06s13aTeNIbHbIM HasIMYMeM eIMHOr0 TEXHUYECKOr0 YCTPOICTBA, B COCTaB KO-
TOPOTO BKJTHOYEHbI UMW 00beaMHEeHbI hyHKLMM KaHanoobpa3oBaHus, WndpoBa-
HUSI, KOMMYTaLMK 1 ynpaBneHus. Bee 310 06opynoBaHue obecneynBaeT BbINo-
HEeHMe LIMPOKOro psfaa 3afay B MHTepecax BOEHHOW opraHu3aLum rocyfapcrsa.

Pa3zpabotku OAO «AlAT-cuctembl ynpaBneHus» — ynpaBnsioLLas KOMnaHus
xonguHra «[eonHdopMaLMOHHbIe CUCTEMbI YPABIEHNS» COOTBETCTBYIOT BCEM
nepesfoBbIM MUPOBLIM TPebOBAHMAM U NPOBOLSTCS TOJIbKO HA OCHOBE aHau-
33 MUPOBbIX BOCTVKEHWUI TENEKOMMYHUKALMOHHbIX cucTeM, IT-TeXHONnorui, Ha-
BUTaLMMN U T.4.

OpHa 13 Hambonee nepcneKkTUBHBIX COBPEMEHHbIX pa3paboTok npeanpu-
AT — TponocdepHas ctaHuus P-432 «fopusoHT». OHa NpefHa3HavyeHa as
obecneyeHus paboTbl LMGPOBLIX NMMHUIA CBS3U, KOMMYTALUK, MapLUPYTU3aLMUM
LMPOBbIX KAHANOB 1 NPeLOCTaBNEHMS [OMKHOCTHBIM ILAM NONEBbIX NYHKTOB
ynpaBieHus pasfnyHbIX BUAOB CBA3M Ha NOJSIEBbIX MYHKTaX ynpaBieHns BOOPY-
XKEHHBIX C1N B ONEepaTUBHOM, ONepaTUBHO-CTPATErMYeCKoM U CTpaTernyeckom
3BEHbSIX YyNpPaBIEHNS.

CTOUT OTMETUTb, YTO OTINYMTENBHOW 0COBEHHOCTBIO TPOMOCepHON pagno-
CBSI3M SIBNISIETCS YHUKANbHOE (hM3NYECKOe U MPUPOJHOE SBNIEHNE. 3a CYET OTpaxe-
HUs (NepeunsnyyeHns) 31eKTPOMarHUTHON JHEPriM OT BEPXHUX CJ10€B Tponocde-
pbl MOXHO OCyLLECTBASTL Nepefady pagmnocurHana B AnanasoHax feLymMeTpoBbix
1 caHTUMeETPOBbIX BosH (0T 30 My go 10 IMTw) Ha paccTosiHue BnnoTh Ao 1000 km.
TponoccepHble cTaHLMK 06eCcneynBaloT CKOPOCTb Nepefayn AaHHbIX, JOCTATOY-
HyI0 Il aBTOMAaTM3aLMW yNpaBneHns paguonepesaoLm 06opyaoBaHueM.

Kak otmeTtun gupektop OAO «ATAT-cucteMbl ynpaBneHusi» — ynpasns-
oLas KoMnaHus xonguHra «feomHopmMaLoHHble CUCTEMbI yNpaBieHNUs»
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communication and data transmission systems, first
of all it is necessary to mention AGAT-Control Sys-
tems, management company of the Geoinformation
Control Systems Holding. A mutually complementa-
ry complex of a high-tech telecommunications prod-
uct is created there with the mandatory presence of a
common technical device that includes or combines
channelling, encryption, switching and control func-
tions. All this equipment ensures the fulfilment of a
wide range of tasks in the interests of the military
organisation of the state.

Projects implemented by AGAT-Control Systems
meet all advanced world requirements and are con-
ducted only based on the analysis of world achieve-
ments in telecommunications systems, IT-technolo-
gies, navigation, etc.

One of the company’s most advanced projects is
the R-432 Gorizont tropospheric station. The station
is designed to provide the operation of digital com-
munications lines, switching, routing of digital chan-
nels, as well as provide various types of communi-
cations to officers at field command posts in the op-
erational, operational-strategic and strategic levels
of command.

It is worth noting that the distinctive feature of
tropospheric radio communications is a unique phys-
ical and natural phenomenon. Due to the reflection
(reemission) of electromagnetic energy from the up-
per layers of the troposphere, it is possible to transmit
a radio signal in the ranges of decimetre and centi-
metre waves (from 30 MHz to 10 GHz) for a distance
of up to 1,000 km. Tropospheric stations provide a
data transmission speed sufficient to automate the
control of radio transmitting equipment.

According to Gennady Kazakov, director of AG-
AT-Control Systems, the R-432 Gorizont tropospher-
ic station is being developed in close cooperation
with Chinese companies and, in comparison with its
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(CLyTENKOBASHHTROIOCHE PHATCBA3EYIISHCOBPE MEHHOVHADMILYL
Tiropospieric Commumiceiions for & Modemm Amy

[enHagun Kasakos, TponocchepHas
ctaHuus P-432 «lfopu3oHT» paspa-
0aTbIBAETCS B TECHOM COTPYLAHUYE-
cTBe C npeanpuaTUaMU Kutanckon
HapogHow Peciy6nuku n no cpas-
HEHWI0 CO CBOEII NpefLLeCTBEHHN-
Ley UMeeT yNyYLleHHbIe TaKTu-
KO-TEXHMYeCKMe XapaKTepuCTuKK.
— Oxupaem oT u3genus, KoTo-
poe Mbl pa3pabaTbiBaem 3a cyeT
COOCTBEHHBIX CpeAcTB, 60/bLIOTO
3chcpexTa no nponyckHo cnocob-
HOCTMW, [OCTOBEPHOCTMW U NPOTS-
>XeHHocTr Bnnotb Ao 150—-180 km
WHTepBana, — NoJYEPKHYN PyKo-
BOZMTENb NPeanpusTUS.
B OAO «ATAT-cuctembl ynpas-
NeHus» — ynpaensioLasl komna-
HUs xonaumHra «fleonHcdopMaLmoH-
Hble CUCTeMbI ynpaBieHus» byaet
npoBefeHa 0TaAKa U UCMbITaHNS
LBYX OMbITHbIX 00pa3LoB P-432
«[Opn30HTY.
B Hauane 2016 roga 6bin 3a-
MyLLeH NepBbIii Genopyccknin Te-
NeKOMMYHUKALMOHHbIA CMYTHUK
BELINTERSAT-1. OH cTan knove-
BbIM 3/1eMEHTOM HaLyOHaNnbHON
CUCTEMbI CYTHUKOBOW CBSI3U 1 Be-
waHus Pecnybnukm benapyck. Mo TeXHUYECKUM XapaKTepPUCTUKAM KOCMUYECKNIA
annapat 0becneymBaeT WMPOKUIN CNEKTP COBPEMEHHbIX CEPBUCOB, B TOM Yncle
BbIXOA B VIHTEpHET faXKe U3 Tex palioHOB, e HEeT Ha3eMHOM (BSi3U, MOOUITb-
HOTO NN pagnocuUrHana, nepefady AaHHbIX, TenedoHwuio, BULeoHabnoaeHne
1 T.4. TOMUMO KOMMEPYECKOro NCMosb30BaHNs, C HEAABHUX NOP B COOTBETCTBUN
C MOCTAHOBJIEHMEM MPABUTENLCTBA CMYTHUK 3a[1e/ICTBOBAH TakXKe U B MHTepecax
Boopy>xeHHbIx Cun n opyrux BouHckux opmupoBaHmii Pecnybnuku benapyce.

Cyyetom 37ux TeHAeHuMn OAO «ATAT-cucTeMbl ynpaBfieHUs» — ynpasnsio-
Las KOMMaHUs XonauHra «feouH-
thopmaLMoHHble CUCTEMBI YNpaB-
JI€HUSI» MPUCTYNUIIO K BbINOJHE-
HUWIO psifia OMbITHO-KOHCTPYKTOP-
CKUX paboT no co3naHuio NMHen-
KW CTAHLUMIN CMYTHUKOBOW CBSA3M
A5 BoopyxxeHHbIx Cuit ¢ BO3MOX-
HOCTbIO UX YCTAHOBKW Ha aBTOMO-
6unbHyto n 6poHebasy. YHuKanb-
HOCTb HOBOW pa3paboTku 3aKio-
YaeTcs B TOM, YTO Ha3eMHbIe KOM-
MAeKCb U CUCTEMbI CBSI3W BYAYT pa-
0oTaTb He ToNbko Ha benopycckuia
CMYTHUK, HO U Ha FPYNNMUPOBKY POC-
CUNCKNX KOCMUYECKNX annapaTos,
a TaKXKe B MHTepecax permoHasnb-
Hol1 rpynnupoBku Boiick (cun) Co-
t03HOr0 rocyfapcTBa.

Mo cnoBam leHHapus Kasako-
Ba, B PaMKaX BbIMOSHEHUS OMbIT-
HO-KOHCTPYKTOPCKOM paboTbl «Co-
30aHMe JIMHEeNKN CTaHLMI CTYTHU-
KOBOW (BSA3K Ans BoopyeHHbIX
Cun» (wmdp «Bocxopy) bymet pas-
paboTaHa KOHCTpPYKTOpCKas fi0-
KyMEHTaLMs 1 onbiTHble 06pa3-
Lbl U30enunN.

predecessor, features improved tactical and techni-
cal characteristics.

“We expect from the system, which we are devel-
oping at our own expense, large throughput, relia-
bility and length of up to 150—180 km of the inter-
val,” said the head of the company.

AGAT-Control Systems will debug and test two
prototypes of the R-432 Gorizont station.

The first Belarusian telecommunications satellite
BELINTERSAT-1 was launched in early 2016. It has
become a key component of the Belarusian nation-
al satellite communication and broadcasting system.
According to technical characteristics, the satellite
provides a wide range of modern services, includ-
ing Internet access even from those regions where
there is no ground communication or mobile or ra-
dio signal, as well as data transmission, telephony,
video surveillance, etc. In addition to commercial use,
since recently the satellite is also used in the inter-
ests of the Armed Forces and other military forces of
the Republic of Belarus in accordance with the gov-
ernment decree.

Taking into account these trends, AGAT-Control Sys-
tems has started a number of R&D projects to manu-
facture a range of satellite communications stations
that can be installed on chassis and armoured ve-
hicles for the Armed Forces. The uniqueness of the
new project lies in the fact that terrestrial communi-
cations systems will work not only for the Belarusian
satellite, but also for Russian satellites constellation,
as well as in the interests of the Regional Joint Force
of the Union State.

According to Gennady Kazakov, design documen-
tation and prototypes will be developed in the course
of the project on the development of a range of sat-
ellite communications stations for the Armed Forces
(code name Voskhod). Gennady Kazakov said:

“The R-443U nodal satellite communications sta-
tion is made in a stationary and automotive version.
The R-4430 satellite communications station is made
in a stationary and mobile version. Both of them are
designed to provide automated satellite communi-
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— Y3710Bas cTaHLMS CNYTHUKOBOW
cBsi3u P-443Y ucnonHeHa B ctauuo-
HapHOM 1 aBTOMOOUIbHOM BapuaHTe.
CraHums cnyTHUKoBow ¢Bsi3u P-4430 —
B CTaLlMOHApPHOM 1 MobunbHom. 06e
OHW NpefHa3HayeHbl Ans obecneye-
HWS| aBTOMATU3MPOBAHHOMN CMYTHU-
KOBOW CBSi3U Yepe3 pacnonoXeHHble
Ha reoctaLMoHapHoii opbute KoCcMu-
yeckume annapatbl CBS3U U BELLAHNS
rPaXK4aHCKOro 1 BOEHHOr0 Ha3Haye-
HUs, — NosicHun aupekTop Kasakos.
He meHee 3HauMMbIM ans npeg-
NpUSTUS CTan U NPOEKT MO CO34aHUI0
KOMOWHMPOBaHHOW PaANOCTaHLMN
P-186 «boratblpb». OHa MOHTUpYeTCS
Ha konlecHoe bpoHnpoBaHHoe noaBIKHOe Wwaccn V-1 nponssofcrea OAO «M3KT»
1 BXOZUT B COCTAB CPEACTB CBSA3U 1 TEIEKOMMYHUKALMK, KOTOPbIMI 0becneyn-
BaOTCS KOMAHAMPbI, KOMaHAYHLLME 1 BbiCLIee PyKOBOACTBO BoopyxkeHHbIX Cun.
N3penve npegHaszHayeHo Ans opraHU3aLmm CBS3W NPy BEAEHUN Pa3NYHbIX BU-
L,0B 605, BbINONHEHNS 3a,a4 MUPHOTO BPEMEH 1 INKBUAALMI Ype3BblYaliHbIX
CMTYaLWIA Ha Pa3/IMYHbIX YPOBHSX YNpaBaeHus.

— T[pepnBapuTenbHble pe3ynbTaThbl ONbITHO-KOHCTPYKTOPCKON paboThl Oblin
NpPOLEMOHCTPUPOBAHbI HA COBMECTHOM CTPATErM4eckoM YHEeHUMN BOOPYXKEHHbIX
cun Pecnybnuku benapyck n Poccniickonnt ®epepaunu «3anap-2017». Tam 6bin
npeAcTaBneH MakeTHbl 0bpa3seL, rNaBHOW 3afayeit KOTOPOro CTasia npoBep-
Ka COCTaBHbIX 3IEMEHTOB KOMMJIeKca, — NOAYEPKHYN AUPEKTOP NPeanpusaTrs.

Ewte opHon nepcnekTuBHom pa3pabotkont OAO «ATAT-cuctembl ynpasne-
HUSI» — YNPaBASIOLLAsS KOMNAHNUS XONANHIa «[eonH(OPMaLNOHHbIE CUCTEMBI
ynpaBneHusi» CTaHeT KoMMJieKcHasi annapatHas «Kaman-KAC» Ha 6a3e mo-
OUNbHOro KONeCHOro GPOHMPOBAHHOTO MaBatoLLero Wwacck «KaimaHy, paspa-
6aTblBaeMas B MHTepecax CuJl creumanbHbix onepauuin BoopyxeHHbix Cun Pe-
cnybnukm benapycob.

Kak pacckaszan leHHapmit Ka3akoB, komniekcHasi annapaTtHas bynet umeTb
orpaHuyeHHoe BpeMs pa3BepTbiBaHUs. B TeyeHne Bcero 15-20 MuHyT nocne
npubbITUS Ha MeCTo 060pyaoBaHNe DyAeT rOTOBO NPeAOCTaBASATL CO0OLLEHUS
noTpebuTento — KOMaHLHOMY COCTaBY COOTBETCTBYHOLLMX NofpasaeneHun. Mo
TEXHUYECKMM XapaKTepucTukam U3genne MoXeT 3KCNyaTMpoBaThCs Kak B ABU-
XKEHUW, Ha CTOSIHKe, MPY NPeofoNeHNI BOAHbIX Nperpag, Tak 1 aBTOHOMHO, Npu
pa3BepTbiBaHM B COCTABE Y3/10B CBA3M MYHKTOB yNpaBieHus.

3HAYUTENbHO COKPATUTb KOSIMYECTBO annapaTHbIX Ha NOJEBbIX Y3/1ax CBSA3U
Opuragbl, aBUALMOHHON 6a3bl, 3€HUTHON pakeTHON bpurafbl 1 0becreynTb Ko-
MaH[HbIN COCTaB NPAKTUYECKN BCEMUW BUAAMM YCIYT CBA3U C NPUMEHEHMEM an-
napaTypbl WUPOBaHUS rapaHTUPOBAHHON CTOMKOCTW NO3BOMUT annapaTtHas
H-18-3MbB «Masik», Takxe pa3pabaTbiBaeMas cneumanuctamu OAO «ATAT-cu-
CTeMbl yNpaBneHUs» — ynpaBnsioLLas KOMNaHus xonguHra «leonHdopmaum-
OHHbI€ CUCTEMbI YNPABIEHMUSY.

KomMeHTUpysl fLaHHYH ONbITHO-KOHCTPYKTOPCKYHO paboTty, leHHaamin Ka3a-
KOB NoJYepKHy:

— PaspabatbiBaemas HamMmu NPOAYKLMS OHO3HAYHO KOHKYPEHTOCMOCOOHA.
Tem 6onee 4To aHaNOroB Takoi annapaTHoOl HET Ha BCEM MOCTCOBETCKOM Mpo-
cTpaHcTBe. OHa C03AaeTcs COBMeCTHO ¢ Konineramu n3 Poccuickon Oepepaumm
1 no3BonsieT 0becneynTb pes3koe NoBbILEHNEM 6OEBbIX BO3MOXHOCTEN 00be-
LOUHEHHOW CMCTeMbI CBS3U PerMoHanbHOW rpynnupoBKM BOWCK.

B pamkax elLe ofiHoii OMbITHO-KOHCTPYKTOPCKOM paboTbl K koHLy 2017 rofa
cneupnanuctamm OAO «ATAT-cucteMbl ynpasnieHns» — ynpasnsioLas KomnaHus
xonguHra «feonHdopMaLmoHHble cMcTeMbl ynpaBneHns» byaeT co3faHa paamno-
peneiiHas ctaHuus P-414MBPI «CocHa-2». OHa npefHa3HavyeHa ans opraHu3a-
LM paiMopenemHbIX U KabesibHbIX JIMHWIA CBSI3U, 30H LUMPOKOMOM0CHOMO Paano-
[0CTyna u pagmocesasm ctaHgapTta DMR B coctaBe nofieBbIX OMOPHbIX Y3/10B CBS-
31, Y3N10B CBSI3U NYHKTOB YNpaBfieHUs BOOPYXXEHHbIX cuil. DUHaHMpOBaHNe 3a-
KNI0YNTENBHOrO 3Tana AaHHOro NpoeKTa NpefnonaraeTcs ocyLecTBAATb 3a cHeT
CpPeacTB, NoslydaeMblX B pamMmkax MeponpusTuin No KOHBEPCUW PafMo4acToTHO-
ro CrekTpa, pa3BuTs 1 MOLEPHM3ALMMN CUCTEM CBSI3U U CUCTEM MOHUTOPUHTA.

COMMUNICATIONS SYSTEMS

cations through civil and military communication and
broadcasting spacecraft located in geostationary orbit.”

No less significant for the company was the pro-
ject to develop the R-186 Bogatyr combined radio
station. It is mounted on the wheeled armoured mo-
bile chassis V-1 manufactured by MZKT and is part
of the communications and telecommunications sys-
tems that are provided to commanders and leaders
of the Armed Forces. The product is designed to or-
ganise communications in various types of combat,
carry out peacetime missions and respond to emer-
gencies at various levels of command.

“Preliminary results of the R&D project were
demonstrated during the Belarus—Russia joint stra-
tegic exercise Zapad 2017. There was presented a
mock-up, the main task of which was to check the
components of the station,” said the director of the
company.

Another advanced project of AGAT-Control Sys-
tems will be the Cayman-KAS communications vehi-
cle, which is based on the Cayman mobile wheeled
armoured amphibious chassis and is being devel-
oped for the Belarusian Special Operations Forces.

According to Gennady Kazakov, the communi-
cations vehicle will have limited deployment time.
Within only 15-20 minutes after arrival to the posi-
tion, the equipment will be ready to provide messag-
es to the consumers — commanders of the relevant
units. According to technical characteristics, the sys-
tem can be operated in motion and stationary posi-
tion, when overcoming water obstacles, as well as in-
dependently and when deployed as part of the com-
munications centres of command posts.

The N-18-3MB Mayak, which is also developed by
AGAT-Control Systems, will significantly reduce the
number of equipment vehicles in field communica-
tions centres of a brigade, air base and air defence
brigade and provide commanders with virtually all
types of communication services using encryption
equipment of guaranteed security.

Commenting on this project, Gennady Kazakov
said:

“The products we develop are uniquely competi-
tive. Moreover, there are no analogues of this equip-
ment vehicle in the post-Soviet countries. It is devel-
oped jointly with colleagues from Russia and allows
us to provide a sharp increase in the combat capa-
bilities of the united communications system of the
Regional Joint Force.”

The R-414MBRP Sosna-2 radio relay station will
be manufactured by AGAT-Control Systems by the
end of 2017 in the framework of another R&D pro-
ject. The station is designed to establish radio relay
and cable communications lines, broadband radio
access areas and radio communications of the DMR
standard in field supporting communications cen-
tres, communications centres of military command
posts. Financing of the final stage of this project is
expected to be carried out at the expense of funds
received as part of the activities for the conversion
of the radio-frequency spectrum, the development
and improvement of communications systems and
monitoring systems.

Translated by Olga Klevko
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