NoCb B cd)epe pagnoNoKalMoHHOIo pacnos-
HaBaHuA 006bLEeKTOB. B TeueHue necaTuneTun
pa60TbI HanpaBneHna p[eATeNnbHOCTU npeanpu-
ATNUA NOCTOAHHO pacWUpANNUCh. HakonneH onbIT

Cmanyus nomex paduocsssu «Ipo3a» S e peanpuATMe no cBoemy npodui 3apoxpia-
Groza jamming station ' e

PAONOSJIEKTPOHHON 60]_0565 (PSB) TR
B Pecnybimmke beapych 9BjI9eTCA TKprToe

Pamap» —
JTﬂMHFés

aAKILIMOHEPHOE 00IIeCTBO «K
YIIPABJISIONIAA KOMIIQHUSI XO
«CucTeMbl PaANOJIOKALN».

GTBA™e
K
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i [IPOH3BOJICTBA

DEVELOPMENT OF ELEGTRONIC WARFARE SYSTEMS:

PMIMIB:MI

Cepaeti KOCTPOMULKHH, unen-koppecnondenm HAH
Benapycu, dokmop mexHu1ecKux HayK, npogeccop;
Banepuii TOPJEH, xandudam mexHu4ecKux Hayx,
doyenm, 0AO «KB Padap»

Sergei KOSTROMITSKY, associate of the National
Academy of Sciences of Belarus, Doctor of
Engineering Science, professor

Valery GORDEI, PhD (engineering), associate
professor, KB Radar Design Bureau JS
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pa3paboTKM U NPOM3BOLACTBA PAAMOOKALMOHHBIX
CTaHUMI WKMPOKOTo Knacca (cemeiictBo MoGUib-
HbIX [BYXKOOpAUHATHbIX PJIC cpepHeit n 6onbluoi
LaNbHOCTW METPOBOro fMana3oHa, pagnonioKaLu-
OHHble KOMMeKChbl 0GHAPYKEHUS MaNoBbICOTHbIX
uenen); MMUTALMOHHBIX Mofenei 3eHUTHbIX pa-
KETHbIX KOMMNEKCOB Pa3fMyHbIX TUMOB; YHUBEp-
CalbHbIX CUCTEM perucrTpauuu pagnonoKaLuoH-
HbIX CUTHaNoB 1 06paboTkn uHbopmaumn B PJIC 8
peanbHoOM MaclTabe BpeMeHU.

C 2002 ropa Ha NpefnNpuATUN yCNewWwHo pa3Bu-
BAETCA HanpaeneHue co3faHus cpepcts PIb. Oc-
HOBHbIMW BUAMU [eATENbHOCTU 3[eCb ABNAIOTCSA
R S LG TR 8 Hay4YHO-UCCnegoBaTteibckue paboTsl no 060CHO-
BaHUIO NPUHLMMOB NOCTPOEHUs U PaboThI, OLEHKe
3 HEKTUBHOCTU NEPCMEKTUBHbLIX CPEACTB U KOM-
NIEKCOB, A TaKXKe OMbITHO-KOHCTPYKTOPCKUE pa-
6otbl (OKP) no paspaboTke HOBOW TexHuKW. Mo
pesynbtatam OKP opraHusyetcs cepuitHoe npo-
M3BOACTBO M COMPOBOXAEHMe 3KCnyatauum no-
CTaB/IEHHbIX CpPeAcTB U KomnnekcoB P3b6. Beinon-
HAeTCs 60/bLOe KONUYecTBo paboT nNo MoaepHH-
3aUMM U BOCCTAHOBUTENbHOMY PEMOHTY TEXHUKU
P3b.

BELARUSIAN EXPERIENGE

KB Radar is a leading
Belarusian developer

and manufacturer of radar,
electronic warfare

and radio control systems.

ITEPCIIEKTUBHBIE PA3PABOTKI/W{OMISING DEVELOPMENTS

termination. For decades the factory has been

expanding activities. KB Radar has enough ex-
perience in the development and production of a
wide range of radar systems (a family of 2D VHF
medium- and long-range radars and low-altitude
radars), simulation models of various SAM systems
and universal systems that detect radar signals
and process information in real time.

In 2002, the company has started developing
EW systems. KB Radar carries out R&D works on
justification for the construction and operation
principles, estimation of advanced systems effi-
ciency and experimental development of new sys-
tems. According to results of such works, the fac-
tory starts serial production and maintenance of
the produced EW systems. The company also up-
grades and overhauls EW equipment.

Over the recent years made much progress in
development of electronic warfare means: elev-
en systems were developed and entered into the
inventory in Belarus; eight new systems were
designed and supplied to foreign customers; 157
systems were produced and delivered; more than
30 systems were repaired for Belarusian Armed
Forces and foreign customers.

KB Radar has upgraded existing equipment and
designed new systems for the Mandat jamming
complex. In 2002-2010, KB Radar upgraded the
R-934U, R-378A and R-330B jammers — parts of
the complex. Upgrading was carried out by full re-
placement of all radio-electronic equipment de-
signed for reconnaissance, control and jamming
signal generation; new communication means
were added to jamming units; crew life support
system was improved as well. The results of the
upgrade: they have designed a jamming system
with function capabilities and specifications like
the best foreign models systems (panoramic ac-
quisition and direction finding using digital signal
processing); gathering, procession and storage of
datain databases; displaying electronic environ-
ment situation on a digital map; automatic rank-
ing and target distribution; acquisition and jam-
ming of radio lines with programmed operational
frequency readjustment. To date, all the upgrad-
ed jammers (the R-934UM, R-378AM and R-330BM)
have entered into the inventory. They are mass
produced by KB Radar.

In 2007-2008, the R-330K command post was
upgraded. All radio-electronic equipment except
for communication means was replaced; new soft-
ware, mathematical and information support were
developed. As a result, new functional capabili-
ties have appeared: the command post enables
control of both the Soviet-made and upgraded
or new Belarusian-made jamming systems; the
upgraded R-330KB command post can be used
to control jamming units. To date, the upgraded
R-330KB mass-produced control post has been en-
tered into the inventory.

I nitially, the company dealt only with radar de-

ModepHu3suposaHHas cmaHyus R-330BM
nomex YKB paduocsasu P-330BM VHF jammer
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LJ Development of Electronic Warfare Systems: Belarusian Experience

Pa3HOCMHO-0anbHOMePHBIL KOMNIEKC Mecmo-
onpedeneHus 8030ywHbBIX 06beKMO8 NO CUZHA-
nam 6opmossix omgemuuxos «Mapkep»

——

3a nocnefHue rofbl B pa3sButu cpeacts PIb gocTurHyThl 3HauuTENbHbIE
pe3ynbTaThl: CO3AaHbl U MPUHATHI HAa BOOPY)KeHUe B Haweil cTpaHe 11 obpas-
LLOB TEXHUKU; pa3paboTaHbl U NOCTaBAEHbl MHOCTPAHHBIM 3aKa3uMKaM 8 HOBbIX
00pasLoB; CepuitHO U3roTOBEHbI U NOCTaBEHbl 157 eauHUL, TEXHUKM, OTpe-
MOHTWUpPOBaHbI 6onee 30 KomniekcoB A BoopyeHHbix Cun Pecnybnuku be-
Napycb U MHOCTPAHHbIX 3aKa34MKOB.

0AO «Kb Papap» MofepHU3MpoBaHbl MMetoLMeca U CO3AaHbl HOBble cpej-
CTBA KOMMNJeKca paguonofasneHns cuctem paguocsasm «Mangat». B 2002-
2010 rogax M3 cocTaBa JAHHOrO KOMMJeKca MOLEePHU3UPOBAHbI CTAHLUK MO-
mex P-934Y, P-378A, P-330b. Cnoco6 npoBefieHNs MOAEpPHU3ALMM — NONHas
3aMeHa BCeil paguo3NeKTPOHHOI annapaTypsbl pa3BefKu, ynpasneHns, Gopmu-
poBaHuA nomex, 06aBNeHNE B COCTAB CTaHLMUI NOMeX HOBbIX CPeACTB CBA3M,
a TaKXe ynyulleHWne yCnoBuii )u3HeobecneyeHus aas 3kunaxein. Pesynbrar
NpoBeAeHMA MOJEPHM3ALUN — NOJyYeHNEe CTaHLWUI NoMeX, MMEeLUX PYHK-
LMOHaNbHble BO3MOXHOCTU W TEXHWYECKME XapaKTEPUCTUKN HA YPOBHE Nyuy-
KX MUPOBbLIX 00pa3LoB (MaHOpaMHOE 0OHApYXEeHWE U NeNeHroBaHUe Ha OC-
HoBe LMdpoBoit 06paboTKM curHanos; cbop, 06paboTKa u xpaHeHue UHGOp-
Mauuu B 6a3ax AaHHbIX KOMMbIOTEPOB; 0TOGPAXeEHWEe PaAM03NeKTPOHHON 06-
CTaHOBKM Ha LM(POBON KapTe MeCTHOCTW; aBTOMaTU4YeCKoe paHXWpoBaHue u
uenepacnpegeneHue; oGHapyxeHue U paguonoaaBieHue NUHWIA CBA3M C Npo-
rpaMMHON NepecTpoiiKomn YyacToTsl. B HacTosLee BpeMa Bce MOAEPHU3NPOBAH-
Hble cTaHuuu nomex (P-934YM, P-378AM, P-330bM) npuHATHI Ha BOOPYXKEHUE
n npoussopatcs OAO «Kb Papap» cepuitHo.

B 2007-2008 rogax npoBefieHa MofiepHM3aLmMa NnyHKTa ynpasnexnus P-330K.
Cnoco6 npoBefeHMs MOAepHM3aLMM — NOJHAas 3aMeHa BCeil pafMo3NeKTPOoH-
HOI annapaTypbl 33 UCK/IOYEHWEM CPeACTB CBA3M, pa3paboTka HOBOro mMare-
MaTU4Yeckoro, MHHOPMALMOHHOIO M NPOrPaMMHOro obecneyeHus. Pesynbrart
npoBefeHMA MOAEPHU3ALUMN — MOJYYEHNE HOBbIX PYHKLMOHANbHBIX BO3MOXK-

ITepedamuux nomex 015 pazmeweHuA Ha 6ECNUIOMHBIX IeMamenbHbIX annapamax u
sepmonemax «TYMAH»
Tuman UAV and helicopter-borne jammers
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KB Radar has finished development of new jam-
ming stations the R-934UM2 Groza and Purga. The
company will soon start the production of the sys-
tems. They are similar to the R-934UM and R-378AM,
but they enable higher speed of detecting emission
sources, higher direction-finding accuracy, digital
jamming signal generation, positioning and jam-
ming of radio lines with programmed operational
frequency readjustment or simultaneously 16 ra-
dio lines operating at fixed frequencies. Function-
ally, new station share a number of common fea-
tures with foreign systems and overmatch them on
a number of characteristics.

As well, KB Radar is working on other areas:

e Design of small-sized jamming transmitters
with remote control of frequencies, kinds and
parameters of the emitted interferences. The
devices can be mounted on drones, helicop-
ters and high ground objects located at the
areas where radio navigation and communica-
tion equipment is blocked

e Developmentand production of small-sized ar-
tillery ammunition radio proximity fuze jam-
mers (projectiles, jet ammunition and mines),
enabling automatic detection, emission iden-
tification of radio proximity fuzes; the devices
emitinterferences to prematurely explode pro-
jectiles at a safe distance from the covered ar-
ea or defended vehicles and transport columns

e Justification for the construction and oper-
ation principles, development and produc-
tion of mobile stations for radio monitoring
and stationary posts operating autonomously
or as part of a direction finding and position-
ing network that enables detection, technical
analysis and determination of emission sourc-
es coordinates in HF/VHF-band. The main kinds
of detected sources are ground, aircraft and
trunk radio communication means operating at
fixed frequencies and in the mode of the pro-
grammed operational frequency readjustment

e Design of differential distance measurement
system for air target positioning on the basis of
signals from the IFF/SIF airborne transponders
utilised in four passive receiving stations, syn-
chronized with high accuracy, and in data ac-
quisition/analysis stations. The system can be
used both for air defence purposes and air traf-
fic control. Itis based on the principles of pas-
sive radio location, which enable its stealthi-
ness and high accuracy of aerial objects posi-
tioning at a distance of 400 km.

IIEPCIIEKTUBHBIE PA3PABOTK

HOCTE NO yNpaBieHWIo Kak CTaHLMAMW NMOMEX COBETCKOro Npowu3-
BOACTBA, TaK ¥ MOJEPHN3NPOBAHHBIMU U HOBBIMU CTAHLMAMK NOMEX
6enopyccKoro Npou3BOACTBA, @ TakXKe BO3MOXKHOCTU UCMONb30Ba-
HUA OAHOTO M TOFO € MOJEPHMU3NPOBAHHOMO MYHKTA yNpaBneHus
P-330KB kak Ans BbinonHeHMs (yHKLMW yNpaBneHns CTaHLUAMU
nomex, TaK 1 QPYHKLMM BbILLECTOAWEro NyHKTa. B HacToswee Bpems
MOZEPHMU3UPOBAHHBIA NYHKT ynpaeneHus P-330Kb npuHAT Ha BoO-
py)XeHue 1 NPoU3BOAUTCA CEPUNHO.

0AO «Kb Pagap» 3aBeplueHa pa3paboTka 1 BeAeTcs NOArOTOBKA
NpON3BOACTBA HOBBIX CTaHLMI nomex P-934YM2, «[po3a» u «[yp-
ra», aHafiormyHblx cTaHumsam P-934YM n P-378AM no HasHaueHwuio,
HO 06ecneynBaloLMX NO CPABHEHUIO C HUMU BOslee BbICOKYI CKO-
pOCTb 06HAPYXKEHUA UCTOYHUKOB PAfMOU3NYYeHHUA, yyLlyIo TOY-
HOCTb NeneHroBaHus, Lndposoe BbICOKOCKOPOCTHOe (hOpMUpPOBa-
HUe MOMEeXO0BbIX CUTHAN0B, BO3MOXHOCTb MECTOONpefeNeHuna n pa-
AVONOAABNEHNA IMHUIA CBA3M C BbICTPOIA NPOTPaMMHON NepecTpoit-
KO 4acTOTbl UM OLHOBPEMEHHO [0 16 NMHUI PaANOCBA3M HA DUK-
CMPOBAHHBIX YyacToTax. HoBble CTaHLWUM MO CBOMM BO3MOXHOCTAM
He yCTynaioT, a N0 pAAY XapaKTepUCTUK NPeBOCXOAAT aHANOTUYHbIe
00pasLibl BeyLux MUPOBbLIX NPOU3BOAUTENEIA.

B kayecTBe Apyrux 0CHOBHbIX HaMpaBNeHW CO3aaHMA HOBbIX cpeacTs P3b
B 0AO «Kb Papgap» He06Xx0AMMO BbIAENUTh CeayioLime:
® Co3jjaHMe ManorabapuUTHbIX NepefaTYNKOB PaAUONOMEX C JUCTAHLMOHHBIM

ynpaefieHneM 4acToTaMu, BUAAMM U NapameTpamu U3jyyaembix Nomex ans

YCTAHOBKM Ha BECNUIOTHBIX fIeTaTe/ibHbIX annaparax U BepTo/ieTax, Ha Bbl-

COTHbIX 00bEKTax B 30Hax obecneyeHus 6AOKMPOBAHUA PaboTbl CPefcTs

rno6anbHoi pafuoHaBUraLuu u CBA3M;
® pa3paboTKa W U3roToBNEeHUE ManorabapuTHbIX CTAHLWI NOMeX PagnoB3pbl-

BaTeNAM apTUANEPUNCKUX 6Oenpunacos (CHapsAOB, MUH, PEAKTUBHbLIX 60-

enpunacos), 06ecneynBaloLMx aBTOMAaTUYECKOE 0OHApYKeHWE, UAEHTUDU-

KaluIo N3ny4YeHuit paguoB3peiBaTeneil 6oenpunacos, U3nyyeHne UMUTUPY-

foLLMX NoMex, 06ecneynBaloLLMX NPeXAeBpeMeHHbI noapsie Goenpunacos

Ha 6e30MacHOM yaaneHuu OT NPUKPLIBAEMOI TeppUTOPUM UK 3aluuiLae-

MbIX TPAHCMOPTHbIX CPEACTB U KONOHH;
® 060CHOBaHWe NPUHLMNOB NOCTPOEHUS U PaboThl, pa3paboTka 1 U3roToBNe-

HUe NOABMXHBIX CTAaHLMIA PaSMOMOHUTOPMHIA U CTALMOHAPHbIX NOCTOB, pa-

60TaloWMX aBTOHOMHO MM B COCTAaBE CETU MENeHroBaHus 1 MecToonpepe-

neHus u obecneunsamLx 0OHapyKeHUe, TEXHUUYECKUI aHanu3, onpeaene-

HWe neneHra u KoopauHaT NCTOYHUKOB n3nyyennit B KB- n YKB-guanaso-

Hax. OCHOBHble BMAbl 0OHAPYKMNBAEMbIX UCTOYHUKOB — CPeACcTBA Ha3eM-

HO U aBMALMOHHOI PaanoCBA3U, COTOBOM U TPAHKMHIOBOM CBA3M, paboTa-

folMe Kak Ha QUKCMPOBAHHbIX YacTOTax, Tak U B pexuMe NporpammHoii ne-

pecTpoiiku paboyeit 4acToThl;
® CO03[jaHNe Pa3HOCTHO-fAaNbHOMEPHOr0 KOMMJeKca MecToonpefeneHus

BO34YLWHbIX 06LEKTOB N0 CUrHanam 6opToBbix oTBeTYMKOB IFF/SIF B CO-

CTaBe YeTblpex NaCCMBHbIX MPUEMHbIX MYHKTOB, CMHXPOHU3MPOBAHHBIX C

BbICOKOM TOYHOCTbIO, M MyHKTA cbopa u 06paboTku uHdopmauuu. Kom-

MNeKc MOXeT OblTb UCMONb30BaH Kak B MHTepecax MBO, Tak u ans ynpas-

NeHUA BO3AYIWHbIM ABMXeHUeM. OH NOCTPOeH Ha NPUHLMNAX NacCUBHOM

papguonokaumu, 4to obecneynBaeT CKpLITHOCTb ero paboTsl, obecneymnsa-

€T BbICOKYI0 TOYHOCTb MECTOONPEAENEHUSA BO3AYLWHbIX 00bEKTOB Ha AaJlb-

HOCTK 400 KMm.

MpuBefeHHble pa3paboTKyu CpeacTB paguonokauuu, PIb u pagnokoHTpony
xapaktepusytoT 0AO «Kb Papgap» — ynpaensiowas komnanus xonanHra «Cu-
CTeMbl PaMONOKALUN» KaK KOMNAHMIO, CNOCOGHYIO B KOPOTKUE CPOKM CMPOEK-
TMPOBATb W BHEAPUTL B BOWCKA HOBEMLYIO TEXHUKY, NPOBECTMU FNyOOKYI0 MO-
AEpHU3aLMI0 UMEIOWMUXCA CPEACTB, @ TaKKe NPEeANOKUTb KOHKYPEHTOCNOCO6-
Hy!0 NPOAYKLMIO Ha 3KCMOPT.

KonnekTus npefnpuaTus, B KOTOPOM OPraHUYHO COYETAKTCH OMbIT
YYEHbIX COBETCKOW M BENOPYCCKO BOBHHO-HAY4YHO WKONbI U IHEp-
WA TaNaHTAMUBbLIX BbIMYCKHUKOB G10pYyCCKUX BY30B, YBEPEHHO Npej-
crasnsier 0AO «Kb Pagap» Ha MMPOBOM pbiHKE 060POHMTENIbHBIX BO-
OpYXKEHUI, NofepxkuBas penytauuio Pecnybnukn benapych Kak KOH-
KYPEHTHOTO y4acTHUKA B chepe crneLmnanbHbIX TEXHONOTUI.

ROMISING DEVELOPMENTS

CmaHyua nomex paduos3pviBamenam apmuanepulicKux
6oenpunacos CIIP-3
SPR-3 artillery ammo radio fuze jammer set

Due to radar, electronic warfare
and radio control systems produced,
KB Radar has gained a reputation of
acompany able to develop and man-
ufacture advanced equ1pmen’e~f—e¥——d
Belarusian Armed Forces in short' '
time, as well as to offer in-demand
products for export.

The company organically com-
bines the experience of the Soviet
and Belarusian scientists and vigour A
of talented graduates of Belarusian |
academic institutions. For this rea-
son, KB Radar is considered as a se-
rious playerin the global arms mar-
ket. It is the company that main-
tains Belarus’ reputation of a com-
petitive party in the area of special
technologies.

Translated by Georgy Solovei

CmaHyus nomex
paduocsasu «I'posa-2»
Groza-2 jammer
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