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WEIEDIEL Il first deputy chairman,
npedcedamens ['ocydapcmseHH020
BOEHHO-NPOMbILAEHHO20 KOMUmema
Pecny6auku benapyce

Belarusian State
Military Industrial
Committee

OCOBEHHOCTH
BOEHHO-TEXHWYECKOTO
COTPYOHWYECTBA
PECMYBJINKW BEJTAPYCb
C NHOCTPAHHbIMU
FOCYOAPCTBAMW

%CVICTGMG MEXroCyaapCTBEHHbIX OTHOLLEHUN BOEHHO-TEXHUYECKOe COTpyA-

BIIK \ VPK

HUYECTBO PaCCMATPUBAETCA KaK AEATENbHOCTb FOCYAAPCTBA, HANPaBieHHas Ha
NPOJBUXEHNE BOOPYXXEHUSA U BOEHHOI TeXHUKM (panee — BBT) Ha MupoBoii
PbIHOK M YCTaHOBNEHWE YCTONYUBbIX NAPTHEPCKUX CBA3EA C UHOCTPAHHBIMM
rocyaapcTeamu B 061acT 060poHbI 1 6€30MacCHOCTU.

BoeHHO-TexHWU4YeCcKoe COTpYAHMYECTBO Pecnybnukm benapych ¢ MHOCTPaHHbI-
MW FOCYAAPCTBaMM HAaNPaBNEHO Ha JOCTUXEHUE COBOKYMHOCTU MONUTUYECKMUX,
3KOHOMWYECKMX U (DUHAHCOBBIX LieNeil:

NOINTUYECKAA Leib — VKPENnJeHWe No3nLMiA rocyAapCcTBa Ha MEXAYHapoa-
HOVi apeHe, COAEeNCTBME peanu3aLmm HaUMOHaNbHbIX UHTEPECOB FOCYAAPCTBA B
Pa3NUYHbIX PEr1oHax MUpa;

3KOHOMMYECKAA LeNb — ONepexaroLlee pa3BUT1eE BbICOKOTEXHONOTUYHBIX U
HayKOEMKMX NPOU3BOLCTB, NOAAEPIKAHUE HA HEOOXOAMMOM YPOBHE 3KCMOPTHOTO
noTeHLMana rocyAaapcTBa;

thuHaHcoBasA uenb — nonyyeHue HUMHAHCOBLIX CPEACTB ANA peanu3auum
rOCY/apCTBEHHbIX NPOrPaMM, Pa3BUTUS 06OPOHHOTO CEKTOPa 3KOHOMMKM, NPOBE-
pexns HNOKP no co3pgaHuio HoBbIX 06pa3LoB BOOPYKEHNUS 1 BOBHHOM TEXHUKN.

M3MeHeHWs reononMTUYECKO CUTYyaL MK, Npon3oLWelmne 3a NocieHue
[BafLATh JIET, OKa3aNM CyLECTBEHHOE BUAHWE HA COCTOSHWE 1 NEPCNeKTUBSI
Pa3BUTUS MUPOBOII TOPTOBAM 0ObIYHBIMU BOOPYXEHUAMU. B coBpemeHHOM rio-
6anu3yioliiemMcsi MUpe NPoGNeMOit CTaNO yIKe He caMo NPONU3BOACTBO NPOAYKLNY,
a ee BbIrofHas npojaxa.

MpakTuyecku Bce BejyliMe CTPaHbl MUPA CErofHA ABNAKTCA Kpyn- |
HEeMWMUMKM 3KCMOpTepamMu NPOAYKLUM BOEHHOTrO Ha3HayeHus (panee —
MBH) u, cooTBeTCTBEHHO, aKTUBHO paémm Hapg pelweHuem npobnembl ee
NPOABKEHNS.
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Military-technical cooperation is seen as state policy aimed
at promoting armament and military equipment in the inter-
national market and fostering stable partnership relations
with foreign countries in the sphere of defence and security.

Military-technical cooperation of the Republic of Belarus
and foreign states pursues a number of political, economic
and financial aims:

political aim - strengthening the country’s positions in
the international arena and promoting national interests in
different parts of the world;

economic aim - priority development of high-tech and
science-intensive industries and upholding the country’s
export potential on a proper level;

financial aim - obtaining funds for implementing state
programmes, developing the defence industry and conducting
research and development of new armament and military
equipment.

The changes in the geopolitical situation that took place
over the recent twenty years have had a serious impact on
the state and prospects of conventional arms trade in the
world. The topical problem in the modern globalising world is
not just the production of weapons, but their lucrative sales.

Almost all the world's leading countries are currently major
arms exporters and, naturally, they are actively working on the
promotion of their products.

It is the world arms market where the interests of various




VIMEHHO Ha MUPOBBIX PbIHKAX BOOPYIKEHUIA M NPOUCXOAMUT CTONKHO-
BEHME MHTEPECOB Pa3NNyHbIX CTpaH, huUpM M opraHusaumit. Octpas
KOHKYpeHUWs HepeaKo npuobpeTaeT HefoOPOCOBECTHLIN XapaKTep,
Mpu 3TOM MCMONb3YETCA BECb UHCTPYMEHTAPWIi MEP MOJAUTUYECKOrO,
LMNIOMaTUYECKOro, 3KOHOMUYECKOrO U MH(OPMALIMOHHOIO XapaKTepa.

Bca peATenbHOCTb, KOTOPYIO OCYLLECTBASAIOT CNeLuanu3npoBaHHble
npeanpusTUs U opraHusaumm (cyGbeKTbl BOEHHO-TEXHUYECKOTO CO-
TpyaHuyecTBa (ganee — BTC),
HOCMT B OCHOBHOM KOHMLEH-
LManbHbIA, @ NMOpon M non-
HOCTbIO 3aKpbIThI XapakTep.
BoT nouemy cepe Toprosiu
OpYXXM1EM BO BCEM MUPe yaeNs-
€TCSA NOBbILWEHHOE BHUMaHWe,
a nto6oe 3HayMmoe cobbiTHe B
Heln, Hanpumep 3aknlyeHue
KPYMHbIX KOHTPAKTOB, Bbl3bl-
BaeT HenoAAeNbHbIA UHTEpeC
W WUPOKUI O6LECTBEHHbIN
pe30HaHC.

Heo6xoAMMO OTMETUT, YTO
YNpaBAATb TaKOW CJIOXHOMN
OTPac/bio NPOMbILEHHOCTH,
KaKoi ABifeTcs 000POHHbIN
CEKTOp 3KOHOMUKM (manee —
0C3), a Takxe obecneynBatb
€ro KOHKYPeHTOCnoco6HOCTb
Ha MUPOBbLIX PbIHKAX MOX-

Alexander Fomin

Pa6ouyas BcTpeya npepcepatens [0cyAapcTBEHHOro BOEHHO-MPOMBILWIEHHOrO KomuTeTa Pecny6anku
Benapycb Cepres Typynesa c nepsbiM 3amecTutenem aupektopa ®epnepanbHoii cayx6bl N0 BOEHHO-
TeXHUYECKOMY COTPYAHUYecTBY AneKcaHapoM GoMUHbIM

Chairman of the Belarusian State Military Industrial Committee Sergei Gurulyov is holding a working
meeting with First Deputy Director of the Russian Federal Service for Military-Technical Cooperation
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countries, companies and organisations clash. Keen competition often
becomes unfair, when the rivaling parties resort to all kinds of politi-
cal, diplomatic, economic and information measures.

The activities conducted by specialised companies and organisations
(subjects of military-technical cooperation) are mostly confidential
and sometimes even secret. That is why arms trade attracts increased
attention in the whole world and any important eventlike signing of
alarge contract, is subject to
genuine interest and broad
resonance of the public.

It should be noted that one
can manage such a com-
plicated branch as the de-
fence industry and uphold
its competitive edge in the
international markets only
by pursuing a flexible state
policy and developing the
most efficient production fa-
cilities, which manufacture
export-oriented products
with high value added. At
the same time the role of
the state in regulating mili-
tary-technical cooperation
(MTC) is currently increasing.
The state’s monopoly right
to perform the function is

“1
-

HO TONBKO NPW NPOBEAEHUU
rMOKOM rocyaapCcTBEHHOM
NONUTWUKK, pa3BMBas Hau-
Gonee athdekTBHbIE NPOU3-
BOJCTBA, BbiNyCKalolme 3KC-
MOPTHO OPWUEHTUPOBAHHYIO
NpOAYKLMIO C BbICOKOI fonen
p06aBNeHHON CTOUMOCTH.
Mpun 3TOM B perynnpoBaHuu
BTC Ha coBpemeHHOM 3Tane
elye bonee Bo3pactaeT posb
rocyfapcTea, MOHOMONbHOE
npaBo KOTOpPOro Ha o0cCy-
LecTBNeHNe Takoh YHKLUKM -
3aKpenneHo COOTBETCTBYIO-
MMM 3aKOHAMU U HOPMATKB-
HbIMW NMPaBOBLIMW aAKTaMM.
CneunduyHocts notpebdu-
Tenbckux ceomcts MNBH, uenu rocyaapcrea B BOBHHO-TEXHUYECKO Cde-
pe (0 HUX TOBOPUAOCh BbILUE) U OTSIMHAKOT IKOHOMUYECKNE OTHOLIEHUS
B cepe BTC oT Apyrux 3KOHOMUYECKUX OTHOLLEHUI, @ FOCYAAPCTBEHHO-
ynpaB/ieHYeCKne OTHOLIEHWSA B BOEHHO-TEXHUYECKOM COTPYAHNYeCTBE —
OT APYrWX roCyAaPCTBEHHO-YNPaBAEHYECKMX OTHOLEHNA.
[lesTenbHOCTb rocyaapcTea B Lenom 1 [ocyaapCcTBEHHOr0 BOEHHO-
NPOMBbILUIEHHOrO KOMUTETA B YaCTHOCTM MO NPAKTUYECKON peann3aLmum
BTC sBnsieTcs 0QHUM U3 UHCTPYMEHTOB 0becneyeHuns HauuoHabHOM
6esonacHocTu. MimeHHO no3ToMy [0CKOMBOEHNPOMOM NPOBOAMUTCS
LeneHanpasneHHas paboTta no nepectpoiike Bceit cuctembl BTC ¢
nepexofoM K HOBO CTpaTeruy B3anMOOTHOLLEHUI C NOTEHLMabHBIMM
3aKa3umkamu. YunTbiBaloTCs GOpMUPYIOLMECH HA MUPOBOM pbIHKE
BOOPY)XEHUI TeHAEHLMW, B NEPBYI0 04Yepedb XapaKTepusylolmecs

el

N0 BOEHHO-TEXHUYECKOMY COTPYAHUYECTBY

technical cooperation is being signed

.
MNoanucaxue UTOroBoro NpoTokona 12-ro 3acefaHuns CMelaHHoil 6enopyCcCcKO-BbETHAMCKOM KOMUCCUM

The final protocol of the 12th session of the Belarusian-Vietnamese mixed commission for military-

stipulated in relevant laws
and regulations.

Specific consumer prop-
erties of military products
and the country’s aims in the
military-technical sphere
(which were mentioned
above) distinguish economic
relations in MTC from those
in other areas. The same can
be said about public admini-
stration relations in MTC and
other spheres.

It is worth mentioning
that the MTC promotion
activities of our state as a
whole and the State Military
Industrial Committee in par-
ticular are an instrument of ensuring national security.

With this aim in view, the Military Industrial Committee is reorganis-
ing the whole system of military-technical cooperation and switching
to a new strategy of relations with potential customers. Account is
taken of the tendencies in the world arms market and severe competi-
tion in the sphere, which requires being maximally active in promoting
one’s defence products.

Over 40 bilateral agreements with almost 30 countries are being
implemented in the military-technical sphere. 20 interstate com-
missions and committees, established within MTC agreements, are
promoting Belarusian products and services into foreign markets and
coordinating the implementation of large military-technical projects.

Belarusian exporters have a wealth of experience in promoting

a
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HOCTU NpOLYKLUM
VUET NOXenaHui 3a
nio6oro KoHTpakTa. benopyce
pas3 v 061a0at0T 3HAYUTENbHbI
cKoit npoaykuuu (pabor, yen

B Pecny6nuke benapycb onpegeneHa u yHK
TUBHas CUCTEMA B3aWMOLENCTBUA rOCYAApCTBE
OpraHu3aLui, Noay4mUBLLIMX B YCTAaHOBAEHHOM MOPSAAKE NpaB
LLeCTBNEHMUS BHELIHETOPrOBOM AEATENLHOCTM B OTHOLIEHMUM CTIE)
YeCKWX TOBapoB (paboT, yciiyr), C COOTBETCTBYIOWMMI 3apyOeXKHb
roCcyAapCTBEHHbIMU OpraHaMu U UHOCTPAHHLIMU OpraHU3aLUAMU,
ocyuwecrenstowmmu BTC.

NTPK «Kapakan»
BbI3BaJ OTPOMHbIN
MHTEpeC 1 Noay4un
npu3HaHue cne-
LMannCcToB BO BpeMs
VI MexpayHapogHoi
BbICTABKU BOOPYKEHN
1 BOEHHOW TEXHUKM
«MILEX-2011»

The Caracal ATGM

attracted huge

interest and gained
recognition of experts

at the IDEX 2011
international defence M
exhibition
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specific products and services. To ensure high competitive edge of
their military products, our companies seek to meet all the customers
requirements and implement an individual approach to the elabora-
tion of any contract.

The Republic of Belarus has an efficient system of interaction
between state agencies or organisations, authorised to conduct
foreign trade with specific goods or services, and competent foreign
public agencies or companies.

At the moment, Belarus has 80 organisations with such licenses.
It is also a peculiarity of our country’s MTC model, featuring a com-
bination of strict government control and significant economic
independence of the manufacturers promoting their products in
the international markets.

Analysing Belarusian leading defence companies, one can say that
they are relatively small. On this basis, the Military Industrial Com-
mittee has estimated their capabilities and readiness to make new
cutting-edge products and, most importantly, perform their mass
production. The main efforts have been shifted from simple increase
of output to solving a complex task of manufacturing and selling
modern armaments. Belarusian defence industry is also aiming to
raise the amount of export by entering new markets, broadening the
range of products offered and assuming new forms of production
cooperation. In this connection we should mark the work done by
the Atomtex company, which is successfully selling its radiation
measurement instruments to over 70 countries of the world.

The future of defence industry undoubtedly belongs to integrated
structures, for example, joint-stock companies united into holdings.
It is so because integrated companies with a broad field of acti-
vity are generally more efficient in finding the most promising and
beneficial spheres for capital investment and R&D.

Military-technical cooperation does not have a well-established
pattern to follow. And the current conditions, in which Belarusian
economy and defence industry are functioning, show the necessity
of switching from export/import operations to attracting innova-
tive technologies and developments to the country. At the same
time we must keep in mind the fact that many customers today are
interested in purchasing products together with their manufacturing
technologies.

That way every importing country seeks to attract additional
investments and top-notch technologies, contributing to

the development of its economy, and demonstrate
. to the pL‘Jblic noF only political, but also
economic benefits of modern arms pro-
curement.

In this connection, the Military Indus-
trial Committee is developing such forms
of MTC, as the establishment of joint
ventures and development and manu-
facturing of military products together with

the foreign customers. A good example is a

joint venture, set up between the Minsk Wheel

Tractor Plant and Chinas Xiang Jiang space

industry company to produce hydromechani-

cal transmissions. Together with our Ukrainian

partners we have also developed a brand new
cutting-edge Skif anti-tank guided missile (ATGM)

and completed the development of the Korsar light ATGM.

Within the framework of the stipulated priorities, es-
tablishment of a distribution network is a topical thing

.

PLEX. BELARUS




Ha ceropHswHuit aeHb B benapycn 6onee 80 opraHuzaumit MMeroT
TaKu1e CBUAETENbCTBA. ITO TaKXKeE ABNAETCA 0COOEHHOCTbIO Gen0pyccKoi
mogenu BTC, korpa xecTkas cuctema rocyaapCTBEHHOMO perynmpoBaHus
COYETAETCA C BbICOKON CTEMNEHbID 3KOHOMUYECKOW CAMOCTOATENbHOCTY
npeanpuATUA-NPON3BOAUTENEN, MPOABUTAIOLLNX CBOK MPOAYKLMIO Ha
BHELLUHME PbIHKY.

Ha ocHoBe aHan13a NonoxeHus BedyLMxX NpesnpusTuit 060poHHOro
CeKTopa 3KOHOMUKM Pecnybaunku benapycb MoXHO yTBEPKAATH, YTO BCE
OHU MO MUPOBbLIM MEPKAM SIBASIIOTCA CPABHUTENbHO HEOONbLUIMMU KOM-
naHuamMu. Micxoas U3 3Toro, onpegeneHsl x peasbHble BO3MOXKHOCTU MO
€03[,aHu1I0 HOBOA, NepPCMEKTUBHOM NPOAYKLMY, @ FNaBHOE — MO BbINOJHe-
HUIO CepUItHBIX 3aKa30B. OCHOBHbIE yCUIKA NepeHeceHbl C NPoCToro yee-
JI4eHns 06bEMOB NPOU3BOLCTBA HA PELLEHIE KOMMIEKCHOI 3afiauu npo-
M3BOACTBA W peanun3aLumu COBPEMEHHbIX 00pa3LL0B BOOPYKEHMA. TaKxKe
cfienaHa CTaBKa Ha yBenuyeHue

\FOR THE RECORD

for export business as it facilitates the implementation of foreign
trade policy and helps private and state companies to enter foreign
markets.

At present, Belarus is ready to offer a broad range of services in
MTC: export of military products, upgrade, maintenance and repair
of the products sold (installation of service centres) and training
of foreign specialists. Moreover, Belarus can provide its experts to
assess the partner’s military-technical component in the system of
national security, work out joint recommendations on making it
adequate to the existing and predicted threats. Belarusian experts
already have experience of the kind.

As aresult of a set of activities within state MTC policy, the compa-
nies of the Military Industrial Committee have managed to raise the
export volume of their products and services by 38 per cent in 2010
as compared to 2009. Even higher

IKCNOPTHOW COCTaBAAWeN ny-
TeM BbIXOAA Ha HOBble PbIHKK,
pacluMpeHns HOMEHKATYPbI KC-
nopTa v nepexofa K HoBbIM dop-
MaM NpOU3BOACTBEHHONW Koomne-
pauuu. 3peck, KCTaTtu, cnegyert
OTMETUTb PaboTy NpepnpuUaTUS
«ATOMTeX», KOTOpOE yCnewHo
peanu3yeT cpeAcTBa LO3UMETPU-
YecKoro KoHTpons Gonee Yem B
70 cTpaH mupa.

Y70 Kacaetcs nepcnekTuB pas-
sutnsa 0C3, To, 6e3ycnoBHO, OHO
33 MHTErpUMpOBaHHbIMU CTPYKTY-
pamu. Hanpumep, oObefuHeHue

results are expected this year.

Such positive dynamics has
been typical for Belarusian de-
fence companies for over several
recent years. Meanwhile, exports
of military equipment from the
stocks of the Belarusian Defence
Ministry are reducing.

The driving force behind the
development of high technologies
has traditionally been the need to
increase the performance of new
and promising weapon systems,
capable to comply with new war-
fare concepts. And only later on

aKUMOHEpHbIX 06LWecTB B X0N-
AMHroBble KoMnaHuu. lMoTomy
KaK MMEHHO MHTerpupoBaHHble
CTPYKTYPbI C WMPOKOIi chepoit

Bnaropaps paspa6otkam CYO ans GpoHeTaHkoBoil TexHuku OAO «MeneHr» yyacTByeT B
moaepHu3auum TaHkos u BMI coBeTckoro u poccuitckoro Nnpou3BoACTBa, B TOM yucne u
ans BoopyxeHHbix cun Poccun

Thanks to its developments of fire control systems for armoured vehicles, Peleng participates
in upgrade programmes of Soviet- and Russian-made tanks, including those ordered by the
Russian Armed Forces

such technologies are passed to
the civilian sector. Exports of mili-
tary products prove a country’s
leadership in a particular sphere.

[eATeNbHOCTU TOpPa3fo nyylle,
yeM OTAeNbHbIE NPESNPUATUS, BUAAT HauboNee NepCnekTUBHbIE U NpU-
ObinbHble chepbl NPUIOKEHUA KANUTANA U TEXHONOTMYECKOTO 3ajena.

BoeHHO-TeXHWUYECKOE COTPYAHUYECTBO HE UMEET YETKO 0TPaboTaHHO
cxeMbl. A coBpeMeHHble ycnoBus hYHKLMOHMPOBAHUSA IKOHOMUKM CTpa-
Hbl M ee 0OOPOHHOTO CEKTOPA AUKTYIOT HACTOATENbHYI0 HEOGXOAMMOCTh
nepexopa oT 3KCMOPTHO-UMMOPTHbIX ONepaLyii K npuBneyeHnio B Pecny-
6nuky benapycb MHHOBALMOHHBIX TEXHONOTMIA U pa3paboTok. Bmecte ¢
TeM HeOOXOLMMO YYUTBIBATH U TOT DaKT, YTO CErofHs MHOTUE 3aKa3umKK
3aMHTepecoBaHbl B 3aKymKax NPOAYKLMW C nepefayeil TEXHONOTWIi No
€e U3roToBEHMIO.

Takum 06pa3oM, Kaxzaas CTpaHa-MMNoOpTep CTPEMUTCA 0BecneynTs
NPUTOK JONONHUTENbHbIX UHBECTULMIA U HOBEMLWMX TeXHONOrUIN B
pa3BuTMe CBOEI HALMOHaNbHON 3KOHOMUKW WU NPOAEMOHCTPMPOBATD
00LecTBY He TObKO NOJUTUYECKUE, HO U IKOHOMUYECKME BbIFOAb! OT
3aKynoK HOBOr0 BOOPYeHWS.

B cBsi3u ¢ 3aTum MockomBoeHNpoMoM pa3BuBatoTcs Takue dopmel BTC,
KaK co3gaHue coBMecTHbIX npeanpusTuii (ganee — Cl), paspabotka u
NPOM3BOACTBO MPOAYKLUM BOEHHOTO Ha3HAYeHWs COBMECTHO C WHO-
CTpaHHbIMK 3aKa3uymkamu. B kauectBe npumepa moxHo npusectn CI
no NPOM3BOACTBY rMApPOMEXaHMYecKux nepeaay, obpasosaHHoe 0AQ
«MUHCKWIA 3aBOA, KONECHBIX TATAYen» 1 KUTaCKON KoMnaHuen KocMu-
YecKoW NpombilwneHHocTH «CaHL3AHY, @ TakKe Co3f[aHne COBMECTHO C
YKPaMHCKUMM NapTHepamu NpUHLMNManbHO HOBOTo 06pasLia coBpeMeH-
Horo MNTPK «Ckuc» 1 3aBeplueHne paspabotku nerkoro NTPK «Kopcap».

And Belarus is not an exception.
By mastering top-notch technologies and implementing them in its
products Belarusian defence industry manages to keep the lead in
a number of fields, offering a wide range of high-tech innovative
developments, based on the latest information and telecommunica-
tion technologies. They include automation equipment, protection
systems against precision weapons, fire control systems of armoured
vehicles, small arms sights, VHF and SHF solid-state radars fitted with
Belarusian antenna-feeder devices and phased-array antennae, dis-
play systems, robot-aided weaponry and wheeled and tracked cross-
country vehicles and chassis, tailored to carry special equipment.

Development of modern weapons is unseen without high-tech
production facilities, relevant engineering and technical support
of all the processes and efficient quality control systems.

The state of the producer’s scientific and production base often
plays an important role in deciding whether a particular weapon
system should be purchased or not. That is why the Military Indus-
trial Committee takes practical steps in reequipping the enterprises,
improving scientific support of the production process and train-
ing highly-qualified personnel. Over the recent three years alone
the committee has spent almost 240 billion Belarusian roubles on
upgrading its companies’ production facilities.

Belarusian defence industry has also shown good results in the de-
velopment of aerospace optical-electronic equipment for obtaining
digital electronic maps of the Earth and ensuring navigation sup-
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OnTuyeckue u
ONTUKO-3/IEKTPOHHbIE
npuLensl U npuLenb-

Hble KOMMIEKCbI AN
CTPeNKOBOr0 OpyXus
MOJHO MO NpaBy Ha3BaTb
ropaocTbio 6enopycckoi
060pOHKM

Optical and
optical-electronic
sights for small arms
are a pride of Belarusian
defence industry

B pamkax cchopMynMpoBaHHbIX NPUOPUTETOB aKTyasbHbIM HanpaBne-
HUEM Pa3BMTUA IKCMOPTHON LEATENbHOCTU ABNAETCH (GOpPMUPOBAHUE
3hheKTMBHOI1 TOBAPONPOBOAALLEN CeTH, KoTopas GyAeT CNoco6CTBOBATL
peann3auum BHELWHETOProBON NOAUTUKM U OKa3blBaTb COENCTBIE Npej-
NpUATUAM BCcex HOPM COBCTBEHHOCTM MO BLIXOLY HA BHELIHWE PbIHKY.

B HacToswee Bpema B cchepe BOEHHO-TEXHUYECKOTO COTPYAHNYECTBA
benapycb rotoBa npeAcTaBuTL MPAKTUYECKU NOMHbIA CMEKTP YCAYr: 3KC-
nopt MBH, MoaepHU3aLMI0, TEXHUYECKOE 0OCTYKMBaAHWE U PEMOHT Mo-
CTaBNieHHbIX 06pa3LioB BBT (opraHu3auuio cepBUCHbIX LLEHTPOB), NOLTO-
TOBKY MHOCTpaHHbIX cneluanuctos. Kpome Toro, Pecnybnuka benapycs
MOXET Npeanoxutb naptHepam no BTC yyactue cBoux cneunanncros
B NPOBEAEHNN KOMNIEKCHON OLEHKW COCTOAHMSA BOEHHO-TEXHUYECKON
COCTaBAAOWEN CUCTeMbl 06ecreyeHns BOEHHON 6e30macHOCTU rocy-
[ApCTBa U COBMECTHOI BbIPabOTKE peKoMeHfaLuil No ee NPUBEAEHUIO
B COCTOSIHWE, aA/€KBATHOE CYLLECTBYIOLLWUM U MPOrHO3MPYEMbIM Yrpo3am.
OnbIT nogo6HoOM paboThl y 6EN0PYCCKUX CNELUANUCTOB YKE UMEETCS.

[No uToram BbINONHEHWA KOMNIEKCA MEPONPUATHIA, HANMPaBNEHHOIO Ha
peanusauuio rocyfapcTBeHHo nonutuky B obnactu BTC, poct o6bema
3KcnopTa npoayKuum (paboT, yeayr) npennpusatuil [ockoMBoeHNpoma B
2010 ropy coctaBun 138 npoueHTOB No oTHoLWeHUIo k 2009-My. Ewe 60-
Nee 3HaumuTeNbHbIe pe3yNbTaTbl 0XXMAAIOTCA N0 UTOTaM HbIHELHEro rofa.

Takas no3uTUBHaA AMHAMKMKA POCTa 3KCNOPTa NPOLYKLIMM XapaKTepHa
BAA NpeanpuaTuin u opraHu3auuin [0CKOMBOEHNPOMA Ha MPOTAXKEHUU
HEeCKONbKMX nocnegHux net. Npu 3Tom 0TMeyaeTcs CoKpalueHue nocra-
BOK Ha BHELLHWE PbIHKM CUCTEM BOOPYXKEHMIA U3 Hanuuns MUHOGOPOHI.

TpagMUMOHHO ABMKYLLEN CUMNON B CO3LAHWUM BbICOKUX TEXHONOT M
ABNAETCA HEOBXOAUMOCTb NOBbIWEHUA GOEBBIX BO3MOXHOCTEN Cy-
WeCTBYIOWMX U CO3LAHUA HOBBIX CUCTEM BOOPYXKEHMIA, COCOOHBIX
OpraHWyYHO BNUCHIBATLCA B HOBblE KOHLENLMN BEAEHUA BOOPYXKEHHON
60pb6bl. Y nniwb nocne 31oro nofo6HbIE BbICOKME TEXHOIOMMM NEPEXOasT
B rPaX[aHCKMI CeKTop.

BOEHHO-TIPOMBILIEHHEIN KOMIUIEKC. BE/TAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARUS
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port to precision weapons.

Science-intensive products currently amount to over 25 per cent
in the overall exports of the committee’s scientific organisations.
The leader in the field is the Peleng company.

The Military Industrial Committee’s development programme for
2011-2015 was drawn up on the basis of the priority tasks facing
the country’s economy and its military-technical policy, which is
aimed at developing such military and special equipment that would
be in demand not only with the Belarusian army, but with foreign
militaries as well. The programme determines five priority lines in
the development of military and special equipment: military geo-
information systems, fielding of unmanned aircraft systems, systems
for countering precision weapons, combat systems for the Belarusian
special operations forces and the Army, as well as firing systems.

Just few countries of the world are able to manufacture military
equipment from scratch both for oneself and for sale. Every year
armament and equipment are becoming increasingly sophisticated
and hence, more expensive. That is why countries try to join their
efforts not only to produce new systems, but to develop them as well.

The Russian Federation is the key strategic partner of Belarus. It
should be noted that the mechanism of bilateral military-technical
cooperation has seen significant progress in recent years, and the
defence industries of Belarus and Russia are currently among the
most efficient and interested sectors of the two economies.

In addition, the states have established a Belarusian-Russian
intergovernmental commission for military-technical cooperation,
and the heads of Belarusian and Russian defence companies and
organisations hold regular meetings, discussing various coopera-
tion issues and working out relevant proposals. An important step
in further improvement of the legal base for bilateral relations was
the agreement between Belarus and Russia on MTC development,
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MoctaBku MBH Ha 3kcnopT cnyaT NOATBEPXAEHWEM TMLEPCTBA roCy-
[apCTB B TOW Unu uHoii cepe. Pecnybnuka benapych He ucknoueHue.
OcBoeHME MUPOBbIX TEXHONOTWIA, YCNELWHOe UX NPUMEHEHWe NpU CO3-
AaHUM OTeYEeCTBEHHOW MpOAYKLMM NO3BONSAIOT 6N0pYCcCKON 060pOHKe
VAEPXMBATL NUANPYIOLLME NO3NLMK NO PAAY HanpasieHui. B Tom yncne
MO0 BbINYCKY LWKMPOKOW raMMbl BbICOKOTEXHONOTUYHbLIX MHHOBALMOHHbIX
pa3paboToK, CO3JaHHbIX HA OCHOBE HOBEMWMUX UHHOPMALUOHHBIX U
TENEeKOMMYHUKALMOHHbIX TexHONornit. Cpeau HUX — KOMNAEKChI CpefcTB
aBTOMATW3aLMK, CUCTEMBI 3aLUUTBI OT BHICOKOTOYHOTO OPYXMUS, CUCTEMBI
YNpaBieHUsi OrHeM BPOHETAHKOBOW TEXHWUKM, NPULENbl U NpULEeNbHble
KOMMNNEKChbl Al CTPENKOBOrO OPYXUA, PafUONOKaLMOHHbIE CTaHLUM
METPOBOrO M CAHTUMETPOBOTO ANANA30Ha Ha TBEPAOTENLHOMN 3NEMEHTHO
6a3e C MCMosIb30BaHUEM OTEYECTBEHHbIX aHTEHHO-(UAEPHBIX YCTPONCTB
1 ha3npOBaHHbIX aHTEHHBIX PELLIETOK, CUCTEMbI U CPEACTBA OTOOPAKEHUS
UHopMaLML, pobOTU3UPOBAHHOE OPYIKUE, ABTOMOOUAY U LIACCH BbICOKOI
MPOXOAMMOCTM Ha KONIECHOM U T'YCEHUYHOM XOfY, NPefiHa3HaueHHble AN
MOHTaXa CneLuanbHOi TEXHUKM. ..

Co3paHue coBpemMeHHbIX 06pa3Los BBT HeBo3MOXHO 6e3 BbICOKOTEX-
HONOTMYHbBIX NPOM3BOACTB, COOTBETCTBYIOLLErO MHKEHEPHO-TEXHUYECKOrO
CONPOBOXEHNSA NPOLECCOB NPOM3BOACTBA, lENCTBEHHbIX CUCTEM KOHTPO-
N8 KayecTBa. 3a4acTyio UMEHHO COCTOAHWE Hay4YHO-NPOU3BOACTBEHHO
6a3bl nponssoauTens MNBH urpaet He nocnefHo ponb B npouecce
NPUHATUSA PeLLeHNs O 3aKynKe KOHKPETHO CUCTeMbl BOOPYXeHUIA. [oc-
KOMBOEHMPOMOM Pean3yloTCa NpaKTUYecKue Mepbl Mo TEXHUYECKOMY
nepeBOOPYKEHNIO NPeanpUATUIA, NOCTOAHHOMY COBEPLIEHCTBOBAHUIO
CUCTeMbI HAy4HOrO COMPOBOXAEHNA NPOM3BOACTBA U NOATOTOBKE BbICOKO-
KBaNMULMPOBaHHbIX KafpoB. TONbKO 3a HENOJHBIX TPU roAa B pa3BuThe
¥ MOJiePHMU3ALMI0 OCHOBHBIX NPOM3BOACTBEHHbIX (DOHAOB NpeanpuATUi
locynapcTBEHHOTO BOEHHO-MPOMBILIEHHOTO KOMUTETA BIOXEHO UHBE-
CTULMIA Ha cymmy noyTn 240.000 MAH py6neii.

Becombl pe3ynbtathl oteyectBeHHoro 0CI 1 B paspaboTke aspokoc-
MUYECKON ONTO3NEKTPOHHOI annapaTtypbl Ans NONyYeHWA LUdpPOBbIX
3NEKTPOHHBIX KapT NOBEPXHOCTU 3eM/IK, HABUraLMOHHOro obecnedyeHus
BbICOKOTOYHOTO OPYXKKS.

Ha ceropHsWHNit eHb HayKoeMKas npoayKuus B 0bLem obbeme 3Kc-
nopTa Hay4HbIX opraHu3auuit fockomMBoeHnpoma coctasnser bonee 25
npoveHToB. Mpyu 3ToM NuaupyoLLMe No3nLMM B AaHHOM CErMeHTe TOBapoB
npoyHo yaepxuaet 0AO «lMeneHr».

WNcxops U3 npuopuTeTHbIX 33Aad, CTOALLMX nepes SKOHOMUKOI CTPaHbl,
peanu3aLyu BOEHHO-TEXHUYECKON NONUTUKM, HanpaBAeHHO Ha co3faHune
06pa3L0B BOOPYKEHMs, BOEHHOM U CrieluanbHol TexHuku (nanee — BBCT),
BOCTPE6OBaHHbIX KaK B 6eN0pyccKoit apMmu, TaK U Ha BHELIHEM PbIHKE,
paspabotaHa [porpamma pa3suTus FockomBoeHnpoma Ha 2011-2015
rogbl. B Helt onpegeneHbl NATb NPUOPUTETHLIX HaNpaBAeHUA Pa3BUTUA
BBCT: 60eBble reouHhOPMaLMOHHbIE CUCTEMbI, OCHALLEHWE BOCK 6ecnu-
JIOTHBIMW aBUALMOHHBIMW KOMM/IEKCAMM, CUCTEMbI KOMMJIEKCHOTO NPOTH-
BOZIEICTBUSA BbICOKOTOUHOMY OPY)KMIO, GOEBbIE CUCTEMBI CU CNELMATbHbBIX
onepauuin n CyxonyTHbIX BOWCK, @ TaKXKe CUCTEMbl OTHEBOTO NMOPAXKEHWA.

Heo6xoanmo yuuTbiBaTh, 410 Npon3soauTs BBT ¢ Hyns v ans cebs, u s
MPOAAKN MOTYT IULLIb HECKONBKO CTpaH. C Kax/abiM rogomM BOOpyXeHue
1 TEXHWKA CTAHOBATCA BCe CNIOXHee, a 3HauuT, fopoxe. Mo3Tomy MHorne
rocyAapcTaa CTapaloTcs CKOONepupoBaThCs YXe He TONbKO A8 Npous-
BOACTBA, HO U A5 pa3paboTKM HOBbIX 06Pa3LL0B.

Cpepnu cTpateruyeckux naptHepos Pecny6nuku benapych B nepsyto ove-
peab MOXHO Ha3BaTb Poccuitckyto Pepepaumio. 3aeck cnefyeT oTMETUTD,
yTo paboTa Haf Co3faHMeM AeiicTBeHHOro MexaHusma BTC agyx cTpaH B
nocnefHue rofbl 3HaYUTeNbHO OXMUBUNAC, 3 060POHHO-NPOMbILLNEHHbIE
komnnekcol (ganee — OMNK) benapycu n Poccuu B HacTosiwee Bpems
ABNAIOTCA OOHUMM U3 Hanbonee OpraHM30BaHHbIX U 3aUHTEPECOBAHHbIX

signed in 2009.

Belarusian and Russian defence companies are actively coope-
rating within the current regulatory framework, mainly in tech-
nological issues, joint R&D and interaction in high-tech spheres.

The calling card of Belarusian-Russian cooperation within the
framework of the Defence Systems interstate financial and indus-
trial group which currently includes six Russian and six Belarusian
companies and organisations, is the Pechora-2M surface-to-air
missile system.

It is the only vertically-integrated structure in the Common-
wealth of Independent States (CIS), aimed at developing, producing
and upgrading SAM systems on the basis of actual cooperation
and direct productionlinks between a number of Russian and
Belarusian defence companies.

It is also worth mentioning active cooperation of AGAT -
Control Systems JSC, management company of the Geoinforma-
tion Control Systems Holding, with Russid’s NPO Mashinostroyenia
military-industrial corporation and a number of companies of the
Almaz-Antey air defence concern. AGAT's close cooperation with
the Sozvezdie concern resulted in the development of several
radio stations.

A vivid example of efficient cooperation is that pursued by the
Minsk Wheel Tractor Plant (MZKT). Almost 280 Russian companies
supply the plant (on a permanent basis) with materials and parts.
It its turn almost all MZKT's products go for export, mostly (over
50 per cent) to Russia.

The plant has developed and productionised a range of 4th-
generation vehicles of various purposes. The Belarusian platform
can carry the Russian Topol-M strategic ballistic missile, Iskander
theatre ballistic missile, Buk-M2E medium-range surface-to-air
missile and Uragan-1M multiple launch-rocket system. It can
also be equipped with radar aids of the S-400 Triumf SAM and
the launcher of the Bal-E coastal missile system. Another good
example is the Bastion coastal defence missile system, which is a
Belarusian-Russian development.

Improvement of the armament and military equipment that have
been supplied before remains a topical issue. Taking into account
Russids huge potential in weapons recovery and upgrade, progress
in the sphere can be achieved only by upholding and developing
cooperation between Belarusian defence companies and their
Russian counterparts.

In this connection it is worth mentioning Peleng’s activities.
Closely cooperating with Russian defence companies, Peleng
participates in upgrade programmes of Soviet- and Russian-made
armoured vehicles. Within the framework of this work, the compa-
ny has developed the Essa thermalimaging sight for the T-90S tank
and the Plisa for the T-80U. By the way, the Belarusian Sosna-U
multichannel gunner’s sight is mounted on all upgraded Russian
tanks. In addition, Belarus-made sights are installed on the BMP-3
infantry fighting vehicle, promising tank support fighting vehicle
(BMPT) and T-90MS tank.

Our Russian partners highly estimate not only the capabilities
of Belarusian defence industry, but the quality of its products
and services as well. That is why it is being repeatedly mentioned
that Belarusian companies might and even should participate in
Russids state defence order.

The parties are also actively cooperating within the framework
of the agreement between Belarusian and Russian governments
on production and sci-tech cooperation of the defence industries.

6/7

Y

e

S




|

@K BIIE \ VPR

B COTPYAHUYECTBE CEKTOPaMU SKOHOMUKM Kaxpon u3 ctpaH Coto3Horo
rocynapctea. Kpome toro, co3naHa u yHKUMOHUPYET BeNopyccKo-
poccuiickas MexnpaBuTenbcTBeHHas komuccus no BTC, nposogsaTcs
pery/isipHble NeperoBopbl pyKOBOAMUTENEW NPeanpuAaTUA, OpraHu3auumn
OMK aByx CTpaH no BLIpabOTKe NpeasIoXeHMii MO Pas3iMyHbIM BONpPoOcam
coTpynHuyecTBa. lMognucaHue B aekabpe 2009 roga AOroBOpa MeXay
Pecny6nukoit benapyck n Poccuiickoin Pepepaumeit o pazsutum BTC ctano
0YepefiHbIM 3TaNOM B COBEPLIEHCTBOBAHWM HOPMATUBHOM NPaBoBoi 6a3bl
DBYCTOPOHHUX OTHOLIEHWIA.

Ha cerogHsAwWHUI feHb B COOTBETCTBUM C AEMCTBYIOLLEH HOPMATUBHOM
npaBoBOW 6a30i HanaXeHa TeCHas KoomepaLus Mexay 6enopycckumu
1 POCCUACKUMU 06OPOHHBEIMU NpepnpuaTuaMi. Ha nepBebiid niaH 3pech
BbIXOAAT BONPOCH! TEXHOIOrMYECKOr0 COTPYAHUYECTBA, NPOBEAEHNA CO-
BMmecTHbIx HVIOKP 1 B3aumopeicTBusA B BbICOKOTEXHONOTMYHBIX Chepax.

Bu3uTHO# KapTouYKOM GENOPYCCKO-POCCUMCKOrO B3aUMOLENCTBUA B
pamkax MexrocyaapcTBeHHOW (UHAHCOBO-NPOMBIWAEHHONA FpynMnbl
«060pOHUTENbHBIE CUCTEMBI», B KOTOPYIO B HACTOALLEE BPEMS BXOAAT 6
POCCHIACKMX U 6 GENOPYCCKUX NPEANpUATUIA U OpraHu3aLuii, ABNAETCS
OCHOBHOM MHBECTULMOHHbBIA U NPOU3BOACTBEHHbLIN NPOEKT B 06/1aCTH
rnybokoit MofepHusaLmu cpeacts NBO — 3PK «Mevyopa-2M».

3710 eanHcTBeHHas B CHI BepTUKaNbHO MHTErpMPOBAHHAA CTPYKTY-
pa, MMeloWas Lenbio pa3paboTKy, NPOM3BOACTBO M MOAEPHM3ALUIO
cpeacts [1BO Ha 0cHOBe peanbHO CyLecTByIoLei KOonepaLmn 1 NpsAMbIX
NPOW3BOACTBEHHO-TEXHONOMMYECKUX CBA3EN MEXIY PAAOM POCCUNCKUX
1 6enopycckux NpodmUIbHLIX NpesnpUATHA.

O6pawaet Ha cebs BHUMaHue 1 OAOQ «ATAT — cucTeMbl ynpaBieHUs» —
ynpaBnsoLas KoMnaHua xonguHra «FeonHPopmMaLunoHHbIe CUCTEMBI
yNpaBieHUsA», KOTOPOe aKTUBHO COTpYAHMYaeT ¢ poccuitckum OAQ
«B0€HHO-NPOMBILWLNEeHHAs Kopropaums «Hay4yHO-NPon3BOACTBEHHOE 0Obe-
OVMHEHWE MALIMHOCTPOEHUAY, @ TAKKE PAAOM NPeanpuATUil, BXOAALMX
B coctaB 0AO «KoHuepH MBO «Anmas-AHTei». Pe3ynbTaTom elye ogHOMN
TECHOM KoOoMnepaumm aHHoro 6enopyccKoro NPeanpUATUS Ha 3TOT pas C
KoHLepHoM «Co3Be3aue» CTano co3faHne HeCKONbKUX PaanoCTaHLuM.

B kauectBe spkoro npumepa 3heKTMBHOIO COTPYAHUYECTBA MOXKHO
Takke npusect 0AO «M3KT». Moutn 280
npeanpuaTnit Poccum (Ha nocTosH-

HOIl OCHOBE) NOCTABNAIOT 4/1A aKLMO-
HepHoro obuecTea He06Xo[MMble

MaTtepuainbl ¥ KOMNEKTyoLWye.
B cBot oyepegb noytu BCA
npogykuus MuHckoro 3aBofa
KONECHbIX TArayen MAeT Ha /
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Due to the agreement, for over 15 years Belarusian and Russian
defence companies and organisations have been successfully sup-
plying agreed lists of half-finished products, componentry, training
systems and accessory materials free of any quotas, licenses and
export/import duties.

Belarus-made componentry is currently supplied to 40 large
Russian companies.

A large amount of work is being carried out within the Union
State of Belarus and Russia. Belarusian and Russian defence
companies and organisations are implementing a number of joint
sci-tech programmes. Today we can firmly say that the latter are
focused on the development of innovative technologies, meeting
mutual interests of the two states.

Thus, the Trayektoriya sci-tech programme of the Union State is
aimed at the development of a new-generation dual-use ground-
based measurements system. It is intended to provide technologi-
cal independence of Russia and Belarus in the development and
manufacturing of strategically important systems.

Within the programme, it is planned to develop a specialised
element base for making digital antenna arrays. To date, the con-
tractors have solved the main technical and processing problems
and done the necessary groundwork for in-house development of
a transceiving module as the key element of digital antenna arrays,
as well as a transport platform for long- and short-range radars.

Belarusian defence companies are also actively involved in the
Kosmos sci-tech programme of the Union State. At the moment, the
Kosmos-NT programme is approaching completion. The programme
is intended to provide the Union State with base elements of a
distributed hardware-software system, capable of supplying its
customers with high-resolution Earth remote sensing data, as well
as a hardware-software system ensuring information, telecom-
munication and navigation support while performing the tasks of
supervision and control over mobile objects.

Another example of efficient work within sci-tech programmes
is that conducted by Peleng. Being on the List of High-Tech
Production Facilities and Companies of the Republic of Belarus,
the company specialises among other things in the development
and production of space equipment and has already worked out
a number of brand new approaches to developing high-resolution
Earth remote sensing systems, as well as unique manufacturing
equipment for implementing these approaches.

It is also worth mentioning positive results of another, already

Bu3unTHO KapTouKoi
6enopyccro-
poccuiickoro coTpya-
HUYeCcTBa cTan Kpyn-
Hbl/l UHBECTULMOHHBbI
n I'IpOM3BOJ1CTBEHHI>IVI
NpoeKT B 06NacTh ry-
60Kol MopfepHU3aLuK
3PK «Meyopa-2M»

The calling card of
Belarusian-Russian
cooperation is the
Pechora-2M SAM, a
major investement
and production
project
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3KCMOPT, OCHOBHAs [ONA KOTOPOro — 6onee 50 NPOLEHTOB — NPUXOAUTCA
Ha Poccuitckyio ®epepaumio.

B HacTosLee BpeMs NpeanpusTUeM pa3paboTaH U OCBOEH B TPOU3BOJ-
CTBE pAj aBTOTEXHUKMW YETBEPTOro NOKONEHUs Pa3NNYHOTO Ha3HaYeHUs.
Ha 6enopycckylo ocHOBY MOHTUpYIOTCS 6OeBLbie CpefcTBa pOCCUiiCKO-
ro MOOMLHOTO PAKETHOTO KOMMJIEKCA CTPATErMYecKoro HasHauyeHus
«Tononb-My, onepaTMBHO-TAaKTUYECKOrO PaKeTHOro Komniekca «MckaH-
Aep», MHoroyHKLUMOHANBHOrO BbicOkoMobunbHOro 3PK cpeaHeit aanb-
HOCTM «ByK-M23» 1 peakTUBHO CUCTEMBI 3aNNOBOTO OFHA «YparaH-1M».
TakxKe ycTaHaBNMUBaIOTCA paguonokaumoHHele cpepctea 3PC C-400 «Tpu-
yM», MycKoBas YCTaHOBKA NPOTUBOKOPabenbHOro 6eperoBoro KoM-
nnekca «ban-3». NMpumepom 3tdeKTUBHOTrO HeNopyCccKo-poOCCUICKOro
COTPYAHUYECTBA MOXKET CNYKUTb paspaboTka MBPK «bactnony.

Mo-npexHemy aKTyanbHO OCTaeTca Tema MOAEPHM3aLMKM paHee no-
CTaBNieHHbIX 06pa3uoB BBT. YuuTbiBas, 4TO OFPOMHBIM NOTEHLMANOM NO
BOCCTAHOBJIEHUIO W ycoBeplleHcTBOBaHMIO BBT obnagaet Poccuiickas
®epepauus, nporpecca B faHHOW 0671aCT MOXHO JOCTUTHYTb TOJIbKO
nyTeMm NOAAEPIKaHUsA 1 Pa3BUTUA KOO-
nepaLmum 6enopycckux NpeanpuUATHii
0C3 ¢ ux poccuitckumm napTHepamu.

MMokasatenbHa pesatenbHocts OAQ
«[leneHr». 370 NnpesnpuATUE B TECHOM
B3aMMOAENCTBMM C OpraHu3aLuamMu
poccwmiickoro OMNK yyacTsyeT B npo-
rpaMMmax MoAepHu3auuu BpoHeTex-
HWKN COBETCKOr0 W POCCUIACKOro
npou3BofcTea. B pamkax atoi pa-
6otbl OAO «[MeneHr» pa3paboTaHsl
TeNA0BM3MOHHbIE NPULENbl HaBOS-
ymnKa «Iccay ans TaHka T-90C u «[nu-
ca» ana T-80Y, @ MHOrOKaHanbHbIN
npuuen Hasogunka Tvna «CocHa-Y»
YCTaHaBAWBAIOT Ha BCEX POCCUIACKUX
TaHKax, NPOXOAALMX MOLIePHU3ALMIO.
Kpowme Toro, npuuenamu 6enopyccko-
ro npou3BoAcTBa ocHaleHsl bMI1-3, nepcnektBHas mawwuHa BMMT u
TaHk T-90MC.

Poccuiickue napTHepbl N0 AOCTOMHCTBY CMOFJ/IN OLIEHUTb HE TOJIbKO BO3-
MoXHoCTH 6enopycckoro 0C3, HO 1 KayecTBo Npegnaraemoil NPoLyKUUM
(pabort, ycnyr). MimeHHo No3TOMy BCe Yallie BbICKAa3bIBAETCSA MbIC/b O BO3-
MOXHOM W flaXke BOCTPEOOBAHHOM y4acTUM OTEYECTBEHHbIX NPennpUATUiL
B roco6opoH3akase Poccuiickoit PepepaLuu.

AKTMBHO OCylecTBNAETCA COTPYAHWNYECTBO OpraHM3aLuii CTOPOH W
B pamkax CornaweHus mexgy npasutensctsom Pecnybnuku benapycs
1 npasutensctBoM Poccuiickoit ®epepaumm o NpoM3BOACTBEHHOMN U
Hay4YHO-TEXHUYECKON KoOoNepaLuu NpeanpuaTiii 060POHHLIX oTpacnei
npomblwneHHocTu. B pamkax atoro CornaiweHus npeanpuaTus v opraHu-
3aUuM 060pOHHO-NPOMBILLNEHHOTO KoMnnekca u Pecnybnuku benapyce, u
Poccuitckoit Pepgepauun BOT yxke Gonee 15 neT ycnewHo ocywecTsasoT
KOONepaLMOHHble NOCTaBKM NoaydabpuKaTos, KOMNNEKTYIOLMX U3LENUH,
y4eBbHOro 1 BCoMoraTeibHOro MaTepuana Ha 0CHOBaHUM COMNacOBaHHbIX
nepeyHer, 6e3 KBOTUPOBAHUSA U INLIEH3UPOBaHMS, a TaKkKe 6e3 B3MMaHus
MOLWJINH Ha 3KCMOPT-UMNOPT TOBApOB. Ha CerogHAWHUN AeHb KOMNEKTY-
1oLLe, NPOU3BOAMMbIE OpraHM3aLuamMm [0CKOMBOEHNPOMA NOCTaBAAIOTCSA
Ha 40 KpynHbIX POCCUNCKUX NPeAnpUATUR.

Bonbwas pabota nposoauTcs U B pamkax Colo3HOro rocynapcraa.
Opranusauusamu ONK Pecny6nunku benapycs n Poccuitckoit ®egepaumm
peanu3yeTca paj COBMECTHbIX HAayYHO-TEXHUYECKUX nporpamm. Mpu
3TOM MOXHO C YBEPEHHOCTbIO TOBOPUTL O TOM, YTO OHM YXKe npuobpenu

KopnycHoe waccu M3KT-69221 nop Boopyxerue 3PK «byk-M23»
MZKT-69221 chassis enployed in the Buk-M2E SAM system

\FOR THE RECORD

completed, Union State sci-tech programme, dubbed Functional
Microwave Electronics — 2. The examples, developed within the
programme, can further be used for upgrading the existing radio-
electronic systems, as well as making new military and dual-use
hardware on their basis.

We cannot help but mention the Display design bureau. The
company’s merits and its large contribution to strengthening
Belarusian-Russian scientific cooperation was marked with the
Order of Saint Prince Alexander Nevsky 1st class, conferred by
the Russian National Committee of Public Awards. The design
bureau is a major CIS developer of displays for special-purpose
computer aids.

By the way, almost a third of the Union State budget is spent
on military-technical cooperation, law enforcement and secu-
rity issues.

Coordinated defence policy eventually contributes to the cre-
ation of an integrated defence environment, strengthening the
defence potential of the two
states and, consequently, en-
suring security of the Union
State as a whole.

As for the foreign eco-
nomic activities of Belaru-
sian defence industry, it is
currently increasing the
amount of arms exports to
the Asia-Pacific region and
expanding its presence in
the South American market.

Belarusian companies are
working out new forms of co-
operation with their foreign
counterparts, helping to fully
implement the capabilities of
both Belarusian and foreign
arms-makers. These forms include joint ventures and combined
implementation of high-tech projects, which are aimed at fulfill-
ing the requirements not only of the militaries of the cooperating
states, but of the third parties as well. Such complementarity allows
achieving considerable results. The examples of such collaboration
are the activities of Beltechexport, Midivisana and the Tetraedr
scientific and industrial company.

Participation of Belarusian defence companies and organisations
in various international arms shows has become an important
element of military-technical cooperation with foreign states.
Every year Belarusian arms-makers take part in at least ten major
international arms salons, demonstrating their achievements there.

Thus, the Tekhnosoyuz-developed Caracal ATGM attracted huge
interest at the IDEX 2011 international defence exhibition, gaining
recognition of experts from all over the world.

Another fact proving competitive edge of Belarusian defence
systems is the attention, paid by foreign experts to the MILEX arms
show, held in Minsk every two years.

From what has been said above, we may conclude that promotion
of military equipment to foreign markets is a complex process,
which requires application of various forms and methods of work.
Only a system approach to tackling the incipient problems can have
a positive effect and raise the overall sales of Belarusian armament
and military equipment to foreign markets.
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Moa KpbINOM MOAEPHU-
3uposaHHoro Cy-27 ana
BBC KasaxcraHa pas-
paboTaHHoe Genopyc-
CKUMU CMEeLuanucTamMu
n3genne «Catennury

APKO BbIPAXKEHHYI0 WHHOBALMOHHYIO Ha-
NpaBNEHHOCTb, OPUEHTUPOBAHHYIO HA CO3-
JaHue v pa3BUTHE TEXHONOTUI, OTBEYAIOLLMX
B3aWMHbIM MHTepecam benapycu n Poccuu.
TaK, Hay4YHO-TexHUYyeckas nporpamma
Cot3Horo rocypapctea «TpaekTto-
pua» No CO3JaHWI HOBOFO MNOKOse-
HUA CpepcTB BHEWHETPAEKTOPHbIX
M3MepeHWn [BOMHOr0 Ha3Ha4YeHWUs Ha-
npaBfieHa Ha obecneyeHUe TEXHONOTMYECKON HE3ABUCUMOCTH
Poccuitckont ®epepauun n Pecnybnuku benapycb npu paspa-
60TKE ¥ NPOWU3BOACTBE CTPATErMYECKM 3HAYUMBIX CUCTEM.
B pesynbTate BbINOAHEHUs paboT no AaHHOM nporpamme (3a-
BEPLUNTBL UX MNAaHUpyeTCs K KoHuy 2011 ropa) Oyaer paspaboTaHa
Ccneuuanm3npoBaHHas 3NeMeHTHas 6asa Ans co3faHns LUGPOBbIX
aHTEHHbIX pelleToK. B HacToslwee BpemMs pelleHbl OCHOBHbIE Tex-
HUYECKME U TEXHONOTMYECKMe BONPOChI, @ TaKXKe MOATOTOBNEHa
OCHOBa Ans pa3paboTKU Ha OTEYECTBEHHO 3NeMEHTHON 6ase
npuemonepenarnLLero Moy Kak 0CHOBHOTO 3/IeMeHTa LU poBbIX
AHTEHHBIX PELIETOK U TPAHCNOPTHas 6asa ANs pa3MelLeHns paguo-
JIOKALMOHHbIX KOMMJIEKCOB AANIbHETO U BNIMKHEr0 0OHAPYXKEHUS.
Mpepnpustus oteyectBeHHoro OCI aKTMBHO y4acTBYIOT B pea-
NM3aumMmn Hay4Ho-TexHu4Yeckux nporpamm Colo3HOro rocyaapcrea
cepuu «Kocmocy. Ha ceropHswwHUiA feHb B CTaAMM 3aBEpLIEHUS Ha-
xoputcs HTT «Kocmoc-HT». Mo utoram nporpammsl Coto3Hoe rocy-
AApCTBO MOJIYYUT B CBOE pacnopsiKeHue 6a3oBble INEMEHTbI TEppU-
TOpUaNbHO pacnpefeneHHoro KoMMnIeKca annapaTHo-NpPorpaMmMHbIX
CpeacTs ois obecnedeHus notpebuTeneit BbICOKOTOUHON KOCMU-
YecKoi MHGOpMaLMeit AUCTaHLMOHHOTO 30HAMPOBAHUA 3emnu, a
TaKXKe KOMMNJEKC annapaTHbIX ¥ NPOrPaMMHbIX CPELCTB, OCYLLeCT-
BAAIOWMX MH(DOPMALMOHHOE, TENEKOMMYHUKALMOHHOE, HaBUTaLy-
OHHOe obecneyeHue B MHTepecax 3afay KOHTPOJSA, yNpaBieHus 1
MHDOPMALMOHHO NOAAEPIKKU NOABUIKHbIX OOBEKTOB.
OuepepHbiM NpumepoM 3HEKTUBHON JeATENBHOCTU B paMm-
KaX Hay4YHO-TEXHWUYECKUX MPOrpaMM MOXHO cuuTath paboty OAQ
«[eneHr». 310 NpegnpusTUe, BKIOYEHHOE B PeecTp BbICOKOTEX-
HOJIOrMYHbIX MPOU3BOACTB M NpeanpuaTHil Pecny6nmnku benapycs,
cneuuanusupyolieecs B TOM Yucie Ha pa3paboTke W Bbinycke
KOCMMYECKOW annaparypbl, yxe 0TpaboTano pag npUHLMNUANsHO
HOBbIX KOHCTPYKTUBHO-TEXHONOTNYECKUX NOAXOL,0B, O3BONAOLLMX
€03/aTb LieNieByI0 annapaTypy AMCTaHLMOHHOTO 30HAMPOBaHNA 3em-
71 BbICOKOTO pa3peLleHus, a TaKKe YHUKaNbHOe TeXHONornyeckoe
060pyfoBaHWe fs peanu3aLmum 3TUX NoaXo40B.

A Satellite device
installed on the
improved Su-27

of the Kazakh
air force
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MOXHO OTMETUTb MONOXKMTENbHbIE pe3y/bTaThl elle OfHOM, \Ke 3a-
BepLUMBLUENACA Hay4HO-TeXHUYEeCKON nporpammbl Colo3HOro rocynapcraa
«OyHKunoHanbHas CBY-anekTpoHuKa — 2». PaspaboTaHHble 6narogaps
eit 06pasLibl B NePCNeKTUBE MOTYT UCMONb30BATLCA A5 MOAEPHU3ALMK
CYLLECTBYIOLMX PAAMO3EKTPOHHbIX KOMMIEKCOB, @ TaKKe ANs CO3AaHus
Ha ux 6ase HOBbIX CUCTEM OBOPOHHOMN TEXHUKU U TEXHUKU [BOWHOMO
Ha3HayeHus.

Henb3s He ynomsaHyte u 0AO «KoHcTpykTopckoe 6topo «[ucnneity.
3a 3acyrv v 6onbLION BKNAZ B YKPENNeHUe HayuHoro COTpyAHNYECTBa
mexay Pecny6nukoit benapych u Poceuiickoit Pepepauueit HaumoHanb-
Hbli1 KOMUTET 00LecTBEHHbIX Harpag Poccuitckont Pegepauuu Bpyymun
3ToMy npeanpuaTuio opaeH Ceatoro KHa3a AnekcaHapa Hesckoro I cte-
nenun. Ha npoctopax CHI Kb «[lucnneii» aBnsetca ofHUM U3 OCHOBHbIX
pa3paboTyMKOB M U3rOTOBUTENEN YCTPOMCTB OTOOpaxeHUs MHbopMaLMmu
(BMAEOMOHUTOPOB) ANs CPEACTB BbIYNCAUTENLHON TEXHUKM CneLpanb-
HOTO Ha3HayeHus.

B HacToAwwmit MOMeHT Ha huHaHcuposaHue BTC, npaBooxpaHuTenbHyo
LesTenbHOCTb M obecneyeHre 6e30MNacHOCTH HanpasneHo 6e3 Manoro
TpeTb 6topkeTa CotozHoro rocyaapcrsa. W 3to BnonHe onpasaaHo Bedb
B KOHEYHOM CYETE NPOBEfEHWE COrNAcoBaHHO NOANUTUKM B 06nacTu
060pOHbI CNoco6CTBYET (HOPMUPOBAHUIO EAUHOTO 0BOPOHHOTO Npo-
CTPAHCTBa, yCUIEHNI0 060POHHOTO NOTEHLMANA iBYX CTPaH, @ 3HAYUT, U
obecneyeHuio besonacHocTn Col03HOMO rocyfapcTBa B LIENOM.

Yto Kacaetcs BHelHe3KoHoMUYecKoi aeatensHocTi 0C3 Pecny6nukm
benapyck, T0 Ha CerofHAWHUA AeHb PacLUMPACTCSA IKCMOPT NPOAYKLMH
BOEHHOr0 Ha3HayeHWA B rocyaapcraa A3naTcKo-TMXOOKeaHCKoro pe-
TMOHa, UAET LieneHanpasieHHas pabota Mo OCBOEHMIO PbiHKA BOOPY-
eHuit H0xHoi Amepukn. AKTMBHO NpopabaTbiBaloTcs HOBblE (hOPMbI
COTPYAHWYECTBA C 3apybexHbIMU NapTHepaMu, No3sonsiolme Haubonee
MONHO Peann30BbIBaTb BO3MOXHOCTMU Kak NpeAnpuUATHIA M opraHu3aunii
oteyectBeHHoro 0C3, Tak u naptHepos no BTC. Cioga cnegyet oTHecTw
AesTenbHOCTb B pamkax Cll, a Takxe COBMECTHYIO peann3aLmio BbICOKO-
TEXHONOTUYHbIX NPOEKTOB, Pe3y/bTaTbl KOTOPbIX BOCTPEOOBAHbI HE TONIbKO
HaLMOHabHBIMW BOOPYXXEHHbBIMW CUAAMU CTOPOH-YYACTHULL, HO U TPETbY-
MU cTopoHamu. Mopgo6Has B3aMMOLONONHAEMOCTb NO3BONISIET JOOMBATHCS
3HauuTenbHbIX pe3ysbTaTos. [[puMepamu TaKoro COTPYAHNYECTBA MOXET
cnyxute peatenbHocTe 3A0 «bentexakcnopt», 000 «MugusucaHay,
MHOTONPOMUALHOIO Hay4YHO-NPON3BOACTBEHHOIO YaCTHOMO YHUTApPHOTO
npeanpuaTUa «TeTpasgpy.

Yyuactve npegnpustuit u opranusaumit 0C3 Pecny6nuku benapyco B
pa3iMyHbIX MEXAYHapPOAHbIX BbicTaBKax BBT cTtano BawHbIM 3BeHOM
CUCTEMbI BOEHHO-TEXHUYECKOr0 COTPYAHMYECTBA C WHOCTPAHHbBIMM
rocynapcrsamu. ExxerogHo 6enopycckue 060poHLMKIM LEMOHCTPUPYIOT
CBOM [OCTUXEHMUSA KaK MUHIMYM Ha LeCATU KPYMHEMLLMX MUPOBBIX OpY-
XeWHbIX CanoHax.

Tak, Ha MexayHapo[HOii BbICTaBKE BOOPYXEHUI 1 BOEHHOMN TEXHUKU
«IDEX-2011» OorpoMHbI MHTEpeC U NpU3HaHWe y CneLnanucToB co
Bcero mupa Bbizgan MTPK «Kapakan» — paspabotka 000 «TexHo-
COI03MpPOeKT». [loKa3aTenbCTBOM KOHKYPEHTOCNOCOGHOCTH OTeve-
ctBeHHoM MNBH aBndeTcs Takxe 1 TO BHUMaHMe, KOTOpPOe NPOABNAIOT
MHOCTPaHHble CNeLManuncTbl K NpoBoANMON B MUHCKe pa3 B fBa roga
BbicTaBke «MILEX».

13 BCero BbIWeCKAa3aHHOrO MOXHO CeNaTh BbIBOA, YTO NPOABUIKE-
HUE NPOAYKLMM BOEHHOTO Ha3HaYeHNs Ha 3apyOexHble PbIHKK Npej-
cTaBnseT co60M KOMMIEKCHbI NPOLece, AN peanusaLun KoToporo
MCNONb3YIOTCA Pa3Ho06pa3Hble hopMbl U MeToAb! paboThl. Befb TONbKO
CUCTEMHBIN NOLXO B PELEHUN BO3HUKAOLWMX NPOGIEM MOXKeT AaTh
NONOXUTENbHBIA 3PGEKT M NOBLICUTL 06K YPOBEHb Npoaax 6eno-
pycckoro BBT Ha pbIHKax fpyrux rocyaapcrs.
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€TpaHbl BanxHero Boctoka 1 CeBepHoii Adpu- |
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APABCKUW HE ;

BOEHHbIM 3KCIMOPTEPAM I'I'PVI,[I,ETCFI
MEPECMOTPETb CBOW CTPATETAW
N0 PEAJIU3ALINN BOOPYKEHWI

W BOEHHOW TEXHUKMW

E20p MUXAVJIEBCKU, «Basp»
Yegor MIKHAILEVSKY, Vayar

oy

KW B CUNY CBOE# 06LECTBEHHO-NONUTUYECKOA \._
1 coLManbHOM HecTabunbHOCTY BCEraa ABnAa- J
JINCb CTPATErMyeckUm puiHKOM cObiTa npo- 1 1
OVKUMU BOEHHOro HasHadyeHus. Pesonio-
WMOHHOE LyHamMn «apabCKoM BeCHbI» ele -—
6onblie fecTabunn3npoBano 3TOT B3PbIBO- -
OMacHbI PETUOH W 3aCTaBMJI0 TPAANULMOHHbBIX - J (
MOCTaBLUMKOB OPYXMUS NEPecMOTPeTb CBOM r
CTpaTerun no peannsaluun BOOPYKEHUN U BO- !
€HHOII TEXHUKM B apabCKuX cTpaHax.

MbITascb OLEHMTb MOCIEACTBUA «apabcKoil Bec- ‘
Hbl» M AaNbHENLYI0 3CKANaLUio HaNpPAXEHHOCTU B BAMXK-
HEBOCTOYHOM U CEBEPOa(PUKAHCKOM PErMoHax, IKCMepThl
BEAYLNX MUPOBbIX aHANUTUYECKNX LIEHTPOB COCTABUAN PEATUHT
CTpPaH OTHOCUTENLHO MoKa3saTtesnei [106anbHOro MHAEKCA MUPO-
nobus. Cpean 6onee yem ABaALATU KPUTEPUEB OLIEHKW OH YYMTbIBAJ MMMOPT U
IKCMOPT OPYXMUsi, OTHOWEHNUA C COCEAHUMU FOCYAAPCTBAMM, KONMYECTBO Mpo-
BEAEHHbIX BOVH B CTPaHe 1 3a ee npepenamu (cm. mabauyy 1)
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ARABIC REDIVISION

ARMS EXPORTERS WILL HAVE TO
RETHINK THEIR APPROACHES
TO SELLING WEAPONS

The countries of the Middle East and North Africa
have always been a strategic arms market due to
their social and political instability. The
revolutionary wave of the Arab Spring
further destabilised this conflict-
=y prone region and forced traditional
arms suppliers to reconsider their

sales policies.

Trying to estimate the consequen-
ces of the Arab Spring and further
escalation of tension in the region,
experts of the world’s leading think

tanks decided to rank countries according to

the Global Peace Index (GPI). To do that, they

took into account more than twenty indicators,

like imports and exports of major conventional

weapons, relations with neighbouring countries

and the number of external and internal wars
fought (see Table 1).




Mocne npoBefneHns nofcyeToB
oKa3sanock, uto Jlneua notepana
83 no3uuuu, baxpeinn — 51, Ern-
neT nepemecTuncs Ha 24 nyHKTa
Huxe. Bce 3T0 KOpeHHbIM 00pa-
30M OTPa3nIOCh U Ha TPALULMOH-
HbIX MOCTABLLUKAX OPYKUSA.

BanxHuit Boctok u CeBepHasa Adpuka
Middle East and North Africa

Katap \ Qatar

Kyseitt \ Kuwait

0A3 \ United Arab Emirates
OmaH \ Oman

Tynuc \ Tunisia

Mapokko \ Morocco

The index shows that Libya has Woppanus \ Jordan

fallen 83 places, Bahrain — 51 and
Egypt has dropped 24 places. All
this has had a dramaticimpact on
traditional arms exporters.

Eruner \ Egypt

Cupus \ Syria
Wpan \ Iran
baxpeiiH \ Bahrain
Anxup \ Algeria
Jluean \ Lebanon
Memen \ Yemen
Jineusa \ Libya
N3pauns \ Israel
Wpak \ Irag

I CpepHuit \ Average

IRAN AS AN IMPULSE
TO ARMS BUILD-UP

Ha ceropHsAWHMI feHb 6NIMXHEBOCTOYHbIN PbIHOK BOOPYXXEHUI U BOEHHOIA
TEXHWKW COCTaBAISieT TPU NPOLEHTa oT obwemMupoBoro. Mo oLeHKaMm 3Kc-
nepToB, B Onukailuee fecatunetue oH OyaeT CTPEMUTENBHO pPa3BUBATbCA
1 K 2020 ropy gocTurHet ypoBHs B 100 Muninapnos gonnapos. Bnpouem,
3TO KacaeTtcs TONbKo GoraTtblx cTpaH — yyacTHuy, CoBeTa coTpyaHMYecTBa
apabckux rocynapcte lepcuackoro 3anuBa, roToBbIX BKIAAbIBaTh B CBOIO
000pOHY 3HauuTENbHbIE CpeacTBa. Tak, Tonbko B npownom rogy 0AJ 3aka-
3anu y CLUA BoopyeHuit Ha obuyto cymmy 40 Munnmapaos fonnapos. Mpu
3TOM LUEXW He OTPaHNYMNBAIOTCA UL OfHMM NOCTaBLMKoM. OHW NoKynaioT
opyxue y ®paHumn, Benukobputanum u paxe y Kutas. B cBolo ouepepb,
CaynoBckas ApaBus B Gavxaiiume naTb—[ecAaTb NET NAHUPYET BbIAEIUTb HA
3aKynKy 60eBbix camosieTos 60 MUAMAPAOB fONNAPOB U elle 30 NoTpaTUTL
Ha MmopepHu3aumio BMC. CornacHo OCTUrHYTLIM OrOBOPEHHOCTAM, Ip-Pusp,
nonyuut ot CLUA Gonee BocbMuaecstn uctpeduteneit F-15 nocnegHux moam-
tukauuii, a Takke Beptonetbl «Anayy (Apache), «bnak Xoyk» (Black Hawk) n
«Jluttn beppy (Little Bird). MogepHuU3npoBaTh CBOM BOEHHO-MOPCKUE CUbI
CaypnoBckas ApaBus MnaHWUpYET 3a CYET NOCTPOiikM B BenukoGputaHum B
2011-2013 rogax Tpex TpanbLmkoB TNa «CaHAayH» 1 MOAEPHU3aLMM TpeX
TaKux Kopabnei, mMetoLLMxcsa B cocTase (oTa, A0 YPOBHS, CYLLECTBYIOLLETO B
GputaHckux BMC. Tpanblumku GyayT ocHaLeHbl yNipaBaseMbiMy NOABOSHbIMU
annapatamu «Cu ®oKcy», No3BonsALWMMY 0OHAPYKMBATL U 00E3BPEXMBATL
Mopckue MuHbl. Kpome Toro, CaypoBckas ApaBua sBRsieTCA Takxe M no-

CaypoBckas Apasus \ Saudi Arabia
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The Middle East armament market currently amounts
to three per cent of the world one. According to experts,
it will be rapidly growing in the next ten years, reaching
100 billion dollars by 2020. However, this relates only to the
rich countries of the Gulf Cooperation Council, which can af-
ford large investments in their militaries. For instance, last
year alone the United Arab Emirates ordered U.S. weapons
for a total of 40 billion dollars. And the country does not
limit itself to dealing with just one supplier, purchasing
armaments from France, Great Britain and even China. Saudi
Arabiain its turn is planning to spend 60 billion dollars in
the next 5-10 years on military aircraft and 30 billion on
upgrading its Navy. Under the agreements reached, Riyadh
will receive from Washington over 80 F-15 fighters of the
latest versions, as well as Apache, Black Hawk and Little
Bird helicopters. The Royal Saudi Navy will purchase three
Sandown-class minehunters, which are to be built in Great
Britain in 2011-2013, and upgrade three of its similar ships
to the level of the British ones. The minehunters will be
equipped with unmanned mini-subs, dubbed the Seafox
mine disposal vehicle. Moreover, Saudi Arabia is a potential
customer of diesel submarines. As for other Middle East
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TEHLMANbHLIM NOKYNaTenem Au3eNbHbIX NOABOAHLIX T0AOK. YTO Kacaetcs
OCTafibHbIX CTpaH BAMXKHEBOCTOYHOTO PEr1oHa, TO Kak W npexae oHu Gyayt
Cneynanu3npoBaTbCs Ha MOAEPHU3ALMUM UMEIOWMXCS CUCTEM BOOPYIKEHMI 1
3aKyMKe OPYXWs HA TaK HAa3bIBAEMOM BTOPUYHOM PbIHKE.

AHanusupys ypoBeHb BOEHHbIX PAacxofoB cTpaH Mepcuackoro 3anuea,
Heo6Xxo[MMO OTMETUTb, YTO 3a FPOXOTOM PEBOJIOLUIA «apabCKOi BECHbI»
MUpOBas 06LLECTBEHHOCTb HECKOJIbKO 0C/abuna ceoe BHUMaHWe K Wpaty,
KOTOPBI 3TUM W NOCMEL N BOCNO/b30BATbCS, YTOObI YKPEenuTh CBOM NO3ULMUM
B pervoHe. Onacasich pacryuwero BausHus MpaHa u He umes cobCTBEHHbIX
NpeanpuATUi BOEHHO-NIPOMbILLIEHHOMO KOMMIEKCA, CTPaHbl — HE(TAHbIE IKC-
nopTepsl BKIaAbIBAIOT 3HAYMTENbHBIE CPEACTBA B 3aKYNKY HOBbIX 06pa3LoB
OPYXKWUS U BOEHHOI TEXHUKM.

TpagnumoHHo CLLIA 1 EBpona 4OMUHUPYIOT Ha GAUMKHEBOCTOYHOM pbIHKE
BOOpYXeHuii. 0fHaKo B nocnefHee BpeMs B HEKOTOPbIX CTpaHax ApaBuii-
CKOro NoNyoCTpoOBa, Kak, Hanpumep, B baxpeiiHe, nosBuancs opuumanbHble
MMNOPTEPBlI POCCUNCKOTO OpyXuA. «[iBycTOpOHHKUE OTHOWeHuA Poccum u
baxpeiHa cTpeMUTENbHO YKPENAAIOTCA, — 3aABWU B UHTEPBbIO XYPHANMCTAM
npefcTaBuTeNb npaBuTenscTea baxpeitHa Abgynasus 6uH Myb6apak Anb-
Xanuda. — Mbl paccunTbiBaeM Ha CoOTpyaHUYecTBo ¢ Poccuitckoit ®epepa-
LMei B TOProBoii 1 TexHuyeckoi cdepax. OfHO M3 TaKUX NepPCNeKTUBHBIX
HanpasieHN — NOCTaBKM NErKOro U CTPENKOBOIO OPYXMUAN.

Kasanocb 6bl, nocTaBka B baxpeiiH Lenoit naptum asTomatos KanawHu-
koBa AK-103 c nofCTBONbHbIMW rpaHaTOMeTaMu U 60eNpMnNacoB Ha CyMMy
B AECATKU MUIIMOHOB JONNAPOB — GONbILOE LOCTUXEHUE POCCUIACKOTO
BOEHHO-NPOMbILWNEHHOro KoMmnnekca. OfHaKo CTOUT y4uTbIBaTh, 4TO Nepe-
roBopbl € 3T0i apabckoit cTpaHoit Benuch ¢ 1992 (!) roga. A B pesynbTate
Oblna peann3oBaHa NapTus OPYKUA Ha CTOJb HE3HAYUTENbHYIO, N0 MEPKaM
pblHKa BOOpYKeHUM, cymmy! IMeHHO N03TOMyY MHOTME 3KCMepThl 3a4atTca
Bonpocom: «CMOryT nn JOroBOpbl C HOBbIMW CTPaHaMW KOMMEHCUPOBATh
Poccuu notepu ee MHOroneTHUX 3aka3ymkoB?». Begb Tonbko B MpaH, co-
rNacHO KOHTPaKTy, 3aKno4YeHHoMy B KoHuUe 2007 rofa, n1aHMpoBanoch
noctasutb nATb aueu3nmoHoB 3PC C-300MMY-1 Ha cymmy okosno 800 mun-
nnoHoB ponnapos. OpHako B cootBeTcTBMM C pe3onioumen Coeta besonac-
Hoctv O0H N2 1929 o BBegeHMM 3M6APro Ha NOCTaBKY BOOpPYXKeHuit Tere-
paHy 3TOT KOHTPAKT 6bln aHHynMpoBaH. MogobHas cuTyaums npoumsoLuna
n ¢ Memenom. OH Takxe paccMaTpUBaNca Kak NoTeHLUMaNbHLIA NoOKynaTesb
HeCKoNbKux anBm3noHoB poccuiickux 3PC C-300MMY unun C-300MMY-1...

states, their emphasis will remain on improving the weapons
they already possess and purchasing armament on the so-
called secondhand market.

Analysing military expenditure of the Gulf countries, it
is worth mentioning that against the background of the
Arab Spring the world public has to a certain extent relaxed
its attention to Iran and the latter took advantage of the
situation to strengthen its influence in the region. The oil
exporting countries apprehend the growing influence of
the Islamic Republic, and since they do not have their own
defence industries they spend a lot of money on foreign
armament and military equipment.

The USA and Europe traditionally occupy a dominant place
in the Middle East arms market. However, official exporters of
Russian weaponry have recently appeared in some countries
of the Arabian Peninsula, e.g. in Bahrain. “The relationship
between Russia and Bahrain has been increasingly getting
stronger,” said Abdul-Aziz bin Mubarak Al Khalifa, a Bahraini
government spokesman. “We are looking to cooperate with
Russia in trade and technical services. One of the fields is in
the area of light arms.”

Selling a batch of AK-103 Kalashnikov assault rifles with
grenade launchers and ammunition for tens of millions of dol-
lars to Bahrain might seem to be a major achievement of the
Russian military-industrial complex. However, one should keep
in mind that the negotiations began as far back as in 1992.
And they resulted in a contract of such an insignificant value
in terms of the arms sales. This makes many experts wonder,
whether contracts with new countries will allow Russia to
offset the loss of its traditional customers. Under a contract
signed at the end of 2007, Iran alone was to purchase five
battalions of S-300PMU-1 surface-to-air missile systems for
about 800 million dollars. However, the contract was canceled
in compliance with the UN Security Council Resolution 1929,
which imposed an arms embargo on Iran. A similar situation
occurred with Yemen, which was also going to buy several
battalions of Russian S-300PMU or S-300PMU-1 SAMs.

AKTUBHO 3aHS/ICA NOUCKOM HOBbIX IKCMOP-
TEpOB N5 CBOEK 060POHKN U MHOrOCTpa-
AanbHelii Mpak. Mo mepe npubanxeHus
CPOKa BbIBOAA aMepPUKAHCKUX BOMCK
BCe 0CTpee CTaHoBUTCSA Npobiema cno-
COOHOCTU MPAKCKUX HALMOHANbHBIX
CUNOBBIX CTPYKTYP CaMOCTOATENbHO
o6ecneynBaTb BHYTPEHHIOKW U BHeLW-
HI010 6€30MaCHOCTb CTPaHbI.

Mo oleHKaM BOEHHbIX CMELUANNUCTOB, B BOOPYKEHHbIX cunax Wpaka
Ha CErofHAWHMIA AeHb OTMEYAETCA Cepbe3Has HeXBATKa GPOHeTeXHUKH,
CaMOXOJHOM apTUANEpUn, NPOTUBOTAHKOBbLIX CPEACTB U CTPEKOBOIO
opyxus. Kpome Toro, HoOBOMY UpaKkCKOMY KOMAHOBaHUIO HEOHXOAUMO

BOEHHO-TTPOMBILIIEHHEIA KOMIUIEKC. BEJIAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

pho‘m%m the Internet.

War-prone Iraq has become an ac-
tive player in the international arms
market, beginning to look for new
defence contractors. As the USA is
withdrawing its troops, the capabil-
ity of Iraqi national forces to ensure
the country’s internal and external
security independently has become
a burning problem.

Military experts note that the Iraqi armed forces are facing
a serious shortage of armoured vehicles, self-propelled
artillery, antitank weapons and small arms. In addition,
the country’s new military command have to organise
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HUKOB, B YaCTHOCTH, PpaHumu, BenukobputaHuu, a Takxe Poccumy, — 3assun
NpeACcTaBUTENb MUHUCTEPCTBA 060poHbI paka Myxammep anb-Ackapu.

O3Hayaet nn 370, 4To Wpak HamepeH BOCCTAHOBUTb POCCUIACKMIA BEKTOP
BOEHHO-TEXHMYECKOTrO COTPYAHMYECTBa? B Nto6GOM Ciyyae, TaKyio BO3MOXHOCTb
UCKMtoYaTh Henb3s. TeM Gosiee YTO COBETCKOE, a TENEPb YIKe POCCUICKOE OpYXKIME
OT/IMYHO 3apPEKOMEHA0BANO Ce0S B CIOXHBIX NPUPOLHO-KIIMMATUYECKUX yCo-
Busx banxHero Boctoka. HaBepHoe, noatomy B 50—80-e ropbl XX BeKka OgHUM
13 FNaBHbIX NOTpeGUTENet COBETCKOrO Opy3us 6bu1 uMeHHO Upak. CTouT yumThI-
BaTb W eLle OfWH HeManoBaxHbIN hakTop. BoopyeHue He MOXKET NOCTaBAATLCSA
Bpa3pe3 C NOAroTOBKO CMELMaNM1CTOB MO ero 3KCyaTaLum 1 06CIyKUBaAHUIO.
MepeobyyaTh BOEHHOCHYKALLMX HA MHbIE 06PA3Libl OPYXKUS U BOEHHOW TEXHUKM
[OCTAaTOYHO AOPOTO W, KaK FOBOPUTCS, MOXET BIETETh II0OOMY rocynapcTsy B
Koneeuky. Tak uto HecnyyaiiHo npesugaeHT Mpaka xananb TanabaHw, BbicTynas
nepeg, XypHanucTamu, 3asBui 0 roTOBHOCTU CBOEW CTPaHbl 3aKynaTb MMEHHO
POCCHIICKOE OPYIKME, KNOTOMY KaK OHO AELIEBOE U HALEXKHOEY.

Ewie ofgHUM haKTOpPOM, KOTOPBI MOXET
OKa3aTb CYWEeCTBEHHOE BAUAHMUE HA Pbl-
HOK BOOPYXEHWI B BNNKHEBOCTOYHOM
peruoHe, ctano obpallieHne pykoBoACTBa
[TanecTMHCKON HaUMOHANbHOW agMUHK-
ctpauuu B Coset besonacHoctv OOH c
npocb6oi NPU3HATb HE3aBUCUMOCTb Nase-
CTMHCKOTO rocyAapCcTBa 1 ONpeaenuTb ero ToYHbIe rpaHnLbl. DakTuyecku ato
03Hayaer, YTo xuTenun 3anagHoro 6epera peku MopaaH 6epyT Kypc Ha OAHO-
CTOPOHHEE NPOBO3r/alleHne He3aBUCUMOCTH, HE AOXKMAASACH HA TO cornacus
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man for the Iraqi Defence Ministry Mohammed al-Askari.

Does it mean that Iraq is going to reestablish it military-
technical ties with Russia? In any case we should keep this
possibility in mind. The more so, because Soviet and now
Russian weaponry has shown itself to good advantage in
rough climate conditions of the Middle East. That is probably
the reason why in the 1950s-1960s Iraq was one of the main
customers of Soviet weapons. There is also an important
factor that should be taken into consideration. Arms pro-
curement cannot run counter to training specialists in its
operation and maintenance. Retraining service members to
use new types of armament and equipment is a pretty costly
thing. And it is no mere chance that Iraqi President Jalal
Talabani said to the journalists that his country was ready to
buy Russian weapons, “because they are cheap and reliable”.

Another factor that can have a
strong impact on the Middle East
arms market is the Palestinian Na-
tional Authority’s request to the UN
Security Council for recognition of
Palestine’s independence and es-
tablishment of its exact borders. In

fact, this means that the West Bank is heading for unilateral
declaration of independence without waiting for Israels
approval. If Palestine wins independence, many countries
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M3paunsa. Ecau MHA peicTBUTENBHO CTAHET HE3aBUCUMMOW, MHOTUE CTPaHbI
pernoHa MOryT BBECTW 3aNpeT Ha U3pauibCKylo 060POHHYI NPOAYKLMIO.
«Mbl BOMKHBI BbITb FOTOBBI K TOMY, YTO OJHOCTOPOHHEE MPOBO3ralleHne
rocynapcTBeHHOCTM nanectuHues B OpraHusauun 06beauHeHHbix Hauuii
npuBeneT K 60MKOTY N3panibCKOil BOBHHOW TEXHUKUY, — 3asBUJ BbICOKO-
MOCTaBNIEHHbIN COTPYLHUK MUHUCTEPCTBA 060POHLI M3pauns.

lpepncraBuTenn n3paunbCKOro BOEHHO-NPOMBILWAEHHOrO KOMNeKca M
paHee 6blIM 06ECMOKOEHbI NEPCNEKTUBAMMU KPYMHBIX HALMOHA/IbHBIX 060-
POHHbIX KOMNAHUIA, KOTOpblE 13-3a rN06aNbHOr0 IKOHOMUYECKOTO KpU3mca
¥ NAaHMPyeMoro 3anafHbiMu CTPaHaMy BbIBOAA CBOUX BOMHCKUX KOHTUH-
reHToB 13 Mpaka n AdraHuctaHa MoryT NoHeCTH cepbesHble hUHAHCOBbIE
notepu. OgHako npusHanue MHA OpraHusauueit 06beguHeHHbIX Hauuit
HAHeCeT HaLMOHaNbHLIM 060POHHBIM KOMMAHUAM ropasfo 6oNbLUIA YPOH,
HeXenu rnobanbHblil KpUsmc. B To e BpeMs Henpu3HaHMe He3aBUCUMOCTU
ManecTuHbl 3anafHbIMKU CTPaHaMW NpuBefeT K 04epesHOMYy KpOBaBOMY
ONIMKHEBOCTOYHOMY KOH(AMKTY. A 3TO 3HAYUT... HOBbIE KOHTPAKTLI Ha
06HOB/NIEHME apceHanoB NPOTMBOOOPCTBYIOLLUX CTOPOH.

OuepepHOW TOYKOM HA NOAUTUYECKOI KapTe MUPa, K KOTOPOi NPUKOBAHO
BHUMaHue obectBeHHocTH, cTan Kbl CyaaH, oTaenusmiics ot Pecny-
6nukn CynaH B wione 3Toro roga. [naeHoi Npo6aemoi fByX rocyfapcTs fo
He[lJaBHero BpeMeHW aHaNUTUKM cunTanm pasHble pennruu. 0HaKo Ha camom
Aene NpUYMHbI NPOTUBOCTOAHMA KPbUIUCH B pasaene HedTAHbIX boraTcTs
CTpaHbl. 3HauMTeNbHas 4acTb NPOMbIWIEHHO 3HAYUMbIX MECTOPOXAEHMWIA
VrNeBOJOPOLOB PACNoNOXeHa B NMOrPaHUYHbIX MEXAY CEBEPOM U 1OrOM
paitoHax. MimeHHO 3a obnafaHue UMK M Benach MHOMONETHSAS KPOBOMPO-
JIUTHAA BOWHa.

Mo oueHKam 3KCNepToB, NbITAACh 3aLWMUTUTL CBOW HE(TAHbIE MECTOPOX/e-
Hus, F0xHbI CyaaH BCKOpe NpeBpaTUTCS B OQHOTO U3 KPYMHeNLWnX MMNOp-
TEepoB BOOPYXeHuit Ha AQpuKaHCcKoM KoHTUHeHTe. KoHKypeHTHas 6opbba
3a HoBbIi pbIHOK pa3BepHetca Mexay CLUA, Poccueit, Kutaem, YkpauHoi
W, BO3MOXHO, BennkobputaHueit. B nepcnekTiBe Ha «1aKOMbIil Kycouek»
OPYXKeNHOro «N1pora» B CerMeHTe BOEHHOMN aBUaTeXHWUKW MOTYT N03apUTbCA
Yexus, bpasunus n HOAP.

in the region may impose a ban on Israeli military hard-
ware. “We must be prepared for the fact that the unilateral
declaration of statehood Palestinians at the United Nations
will lead to a boycott of Israeli military equipment,” said a
high-level source in Israels Defence Ministry.

Members of the Israeli military-industrial complex have
formerly expressed their concern about the prospects of
the country’s major defence companies, which may sustain
considerable financiallosses because of the global eco-
nomic downturn and the planned withdrawal of Western
troops from Iraq and Afghanistan. But UN recognition of a
Palestinian state would do more damage to Israeli defence
companies than the world crisis. At the same time, if West-
ern countries refuse to recognise Palestinian independence,
it will cause another bloody conflict, which means... new
contracts to arm the warring parties.

Another spot on the political map of the world that has
been attracting public attention is South Sudan, which
separated from the Republic of Sudan in July 2011. Until
recently, a difference in religions had been considered
the key problem of the two states. But the true reason of
the confrontation lay in the division of Sudan’s rich oil
resources. A considerable part of minefields were located
in the border regions between the South and the North.
And the two sides conducted a years-long bloody war to
get control of these resources.

According to experts, seeking to defend its oil fields,
South Sudan will soon become one of the largest arms
importers in Africa. The competition for the new market
will take place between the USA, Russia, China, Ukraine and
maybe Great Britain. Czech Republic, Brazil and South Africa
might also try to get a piece of this arms pie in future.

-

Monutnyeckune Mepbl, NOBAUABLUNE HA NOCTABKU Boopy)«euuﬁ B HEKOoTopble apaﬁcuue rocypapcrea

Political measures that influenced arms supplies to certain Arab countries

26 despans 2011 roga Coset besonacHoct O0H Hanoxwun ambapro Ha NocTaBku BOOpyeHwii B JIuButo. [laHHOe pelueHune 6bi0 NPUHATO B pe3ynbTaTe
CUCTEMATUYECKOTO HapYLIEeHWUs NPaB YeNoBeKa, BKNI0YAs NOJABNEHWUE aKLMIA MUPHbIX [EMOHCTPAHTOB NUBUICKUM NPAaBUTENLCTBOM.

On 26 February 2011, the UN Security Council imposed an arms embargo on Libya. The decision was made as a response to systematic violation of
human rights, including the repression of peaceful demonstrators by the Libyan government.

10 mas 2011 ropa EBponeiickuit coi03 HanoXua 3M6apro Ha NOCTaBKU BOOPYXeHMil B CUpUI0 B OTBET HA NOAABNEHUE CUPUICKUMU NPABUTENbCTBEHHBIMU
cunamm MupHeix npotectos. \ On 10 May 2011, the European Union imposed an arms embargo on Syria as a response to the use of government forces to
quell peaceful protests.

8 utons 2011 ropa EBponeiickuii coto3 cHan 3MGapro Ha nocTaBku BOOpyxexuit CyaaHy, 4To OTKPLIIO NyTb A IKCNOPTA BOOPYXKEHUI KaK B Pecnybnnky
CynaH, Tak 1 B nonyumBlLMit HegaBHo HezaBucumocTb KOxHeli CypaH. \ On 8 July 2011, the European Union lifted its embargo on arms supplies to Sudan.

BIIK \ VPR

KpynHeiwumu BoeHHbIMM umnopTepamu B CeepHoit Adpuke B nocnea-
HUe roabl Obinn aBe cTpaHbl: Erunet genan 3akynku B CLUA v FepmaHuy,
a Anxup nonyyan opyxue B 0CHOBHOM 13 Poccuu. MHOroMunnnoHHble
KOHTPaKTbl Ha NOCTaBKY POCCUNCKNX BOOPYXEHU 1O HelaBHEr0 BPEMEHH
umena u Jineus. Mo cambiM CKPOMHbIM OLLEHKaM, CyMMa 3aKJ/II04YEHHbIX J0-
rosopos Ha 2010-2013 rofbl BapbupoBanach Ha yposHe 1,99 munnuapaa
ponnapos. OgHako BeefeHue cankuuin Coseta besonacHoct O0H Ha no-
CTaBKy BOOpYXeHUi [xamaxupuu npeBpatuau B npax Bce GUHAHCOBbIE
Hagexabl MOCKBbI.

BOEHHO-ITPOMBIIUIEHHEIA KOMIIIEKC. BEJTAPYCh \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

This cleared the way towards exports of armament to the Republic of Sudan, as well as to emergent South Sudan.

THE LIBYAN REDIVISION

Two states have been the largest North African importers
of military hardware in recent years: Egypt made its pro-
curements in the USA and Germany, and Algeria fully
relied on Russia. Until recently Libya had been a holder
of multi-million contracts with Russian arms suppliers,
too. On a conservative estimate, the value of contracts for
2010-2013 amounted to about 1.99 billion dollars. However,
the UN sanctions prohibiting arms exports to the Libyan
Jamahiriya turned all financial hopes of Moscow into ashes.




I LECATKA KPYNHEWLIWX APABCKWX CTPAH — UMMOPTEPOB MPOAYKLN
BOEHHOIr0 HA3HAYEHWA (3A 2005-2010 IT.)*

TOP ARAB ARMS IMPORTERS (2005-2010)*

Nmnoptep
Importer

06bem umnopta (MaH $)
Import value (mln USD)

6999
4267
3213

2250

Cupus \ Syria
OmaH \ Oman
WemeH \ Yemen

*Mo paHHbIM CTOKroNbMCKOrO MEXAYHAPOAHOTO MHCTUTYTA UCCNenoBaHuit npobnem mupa (SIPRI)

*According to the Stockholm International Peace Research Institute (SIPRI)

Ho Poccusa He eguMHCTBEHHasa CTpaHa, KOTOpas notepsna OT rpax-
[NAHCKO BOWHbLI B JIuBUK. ®PpaHunsa NMwKNach KOHTpaKToB Ha 387
MUNMOHOB A0NNapos, Xopeatua — Ha 20 MunanoHoB, a Utanua — Ha
442 munnaunoHa. Bnpoyem, notepu ®paHumu no «nepcnekTMBHbIM» NPo-
rpamMmam, KoTopble B CMy «POpC-MaXOPHOM» CUTYaLMM MOTYT OKa3aTbCs
Hepeann30BaHHbIMU, 3HAYUTENBHO Bblwe. Ho ec/in y Hee WaHc XoTs Obl
4aCTMYHO BEPHYTb MOTEpAHHOE eCTb, TO Yy Poccum Takoro waHca Hert.
Jlnpepsl nuBuitckoro NepexogHOro HaLMOHaNbLHOIO COBETA fANN NOHATE,
4Tto cTpaHbl HATO, cbirpaBwme pewatollyo poib B rpaXaaHCKON BOiHe
Ha CTOpPOHe OMno3uLMK, MOAyYaT NpenMyLLEeCcTBO NpKU pasfene NUBKIi-
CKOro «He(TAHOro nuporay». IKCNepTbl TaKKe 0TMEYaloT, YTo B Cyyae
NepeBOOPYXEHNUSA CTPAHbI NepPBLIMU B 04epean Ha umnopt 6yayTt CLUA u
eBponeicKkue rocyaapcrea.

\ EXPERT

I photos from the Internet

However Russia is not the only country that has lost be-
nefit from the civil war in Libya. France forfeited contracts
for 387 million dollars, Croatia — for 20 and Italy - for
442 million dollars. And the actual losses of France from
the unfulfilled programmes are much higher than that
Nevertheless, the French Republic has a good chance to
return at least part of the lost profit, while Russia does not.
The leaders of Libyas National Transitional Council made
it clear that the NATO countries that had played a crucial
role in supporting the opposition in the civil war would
have an advantage during the division of the Libyan ‘oil
pie’. This makes experts think that the United States and
the European countries will be first to supply arms to Libya.

O0pHUM 13 Hanbonee nepcneKTUBHbLIX AN MOCKBBI B HAacToslLee BPeMs
ABNAETCA CUPUNCKUIA PLIHOK BOOPYXeHUN. B CBA3M € npaKTUYeCKM NoNHOMN
notepeit B 6JMXHEBOCTOYHOM pernoHe puiHKOB opyxus MpaHa u Jiusuu
OH NpuobpeTaeT NOUCTUHE CTpaTernyeckoe 3HayeHue. Tem Gonee 4To
06Wuit NporHo3unpyemblii 06beM NepCcnekTUBHBIX KOHTpakToB ¢ Cupueit
JKBMBANEHTEH MO CTOMMOCTM 3aKynKaMm POCCUNCKMUX BOOPYXEHWi BCeMU
ocTanbHbIMU cTpaHamu bauxHero Bocrtoka...

One of the most promising arms markets for Moscow is currently the
Syrian market. It has gained strategic importance due to virtually full
loss of Iranian and Libyan markets. The more so, because the forecasted
value of contracts with Syria equals that with all the other Middle East
countries put together.

Kakoit BbIBOJ, MOXHO CAenaTb U3 BCEro Bbllecka3aHHOro? HaeepHoe,
TONIbKO OJMH. YKpenneHue cTpaternyecko ponu VipaHa B pernoHe, BbIBOJ,
MHOCTPAHHOIO KOHTUHreHTa U3 paka, nanecTuHckuii Bonpoc 1 06peTeHune
He3aBucumocTn HxHeiM CyaaHoM nocTeneHHO NOABEPraloT YCTOABLUYIOCS
cxeMy QYHKLUMOHMPOBAHWS PEFMOHANIHOTO PbIHKA BOOPYXEHWIA U BOEHHOW
TEXHUKW KapAuHanbHbIM U3MeHEeHMsAM. B cBOI0 ouepesib, CKOPOTEYHOCTb KOH-
tnukTa B JINBUM CaMbiM cepbe3HbIM 00pa3oM yaapuna no npuobbinmu opyxei-
HbIX 3KCMOPTEPOB U NMPEXAE BCEro POCCMACKUX 0O0POHHbIX MPeAnpUATHIA.
BbiiM NOTEpPsHbI MHOTWE BLIFOAHbIE KOHTPAKTbl HA NOCTABKY BOOPYXEHUN
1 BOEHHOII TexHWKK. Mofo6Hble 061LeCTBEHHO-NONUTUYECKUE NOTPACEHUS
npegnonaralT Co3faHue NPUHLUNUANBHO HOBbLIX MOAENEN peanu3auum
KPYMHbIX BOEHHbIX KOHTPAKTOB, B KOTOPbIX OYAYT YYMTHIBATLCA KOMMepYe-
CKMe PUCKM NpeLnpuaTUii 060pOHHO-NPOMBIWIEHHOTO KOMMJIEKCa.

-

\ STRUCTURE OF PLANNED IMPORTS TO LIBYAIN 2010-2013

kcnopTep
Exporter

MnaHupyemblit umnopt
(mnn $) \ Planned
imports (mln USD)

1990
Wranus \ Ital

42
Opanyn 172
20 I

There is probably only one conclusion that can be firm-
ly made from the abovementioned facts. The strength-
ening of Iran's strategic role in the region, the with-
drawal of foreign troops from Irag, the Palestinian issue
and the emergence of South Sudan bring fundamental
changes to the way the regional arms market has been
functioning in recent decades. Inits turn, the events in
Libya had an immediate impact on the profits of arms
exporters and, primarily, Russian defence companies.
This creates the necessity to work out principally new
models of implementing large military contracts that
would take into account commercial risks borne by arms
manufacturers.

Xopsatus \ Croatia
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%Z)OPWKEHHHE KOH®NNKTbI NOCAEQHNX NIET MOKA3ANY,
YTO B COBPEMEHHOW OBCTAHOBKE MPWUOPWUTETbI B MPU-
MEHEHWW CUCTEM BOOPYXKEHWS PA3TMYHbIX TUMOB CY-
WECTBEHHO M3MEHWINCh. HA NEPBOM MJIAHE — CPEJICTBA
BO3/AYLUHOMO HAMAZEHMS, B OCOBEHHOCTM — BbICOKOTOY-
HOE OPY)XUE (JANEE — BTO).

RECENT ARMED CONFLICTS HAVE RE-
VEALED CONSIDERABLE CHANGE OF PRIO-
RITIES IN THE USE OF DIFFERENT WEAPON
SYSTEMS. THE AIR ATTACK WEAPONS AND
PARTICULARLY PRECISE ONES HAVE GAINED

THE PRIMARY IMPORTANCE.
)
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B cTaTbe paccmaTtpuBaloTCA Cnepylolme Hanpas-

JIEHWS COBEPLIEHCTBOBAHMA cpeacTs 60pb6obl ¢ BTO:

D CO3/laHMe CUCTEMbl NPOTUBOAENCTBUA CNYTHUKOBLIM
PaAMOHABUIaLMOHHBIM CUCTEMAM;

»=» nosblleHne 3PPeKTUBHOCTM CyLIECTBYIOWMX 3e-
HUTHbIX paKeTHbIX komniekcos (panee — 3PK) nytem
BBEJEHUs B UX COCTAB ONTUKO-3NIEKTPOHHbIX KaHa0B
06HapyXeHus;

»=» CO3JaHue cneuuanbHbIX KOMMIEKCOB NPOTUBOLEN-
CTBUS BbICOKOTOYHOMY OPYXKMIO C 1a3epHbIMU CUCTe-
MaMU HaBeLEeHuS;

D CO3JaHMe KOMMEKCa CneLuanbHOro BOOPYKeH!s
Ha OCHOBE MOLYHbIX 1A3E€PHbIX FEHEPATOPOB.

loBOps 0O Me BOM Ham aBJIeHUU, HEOOXOLUMO
OTMETUTb, YTO B HaCTosAllee BpeMs CMNYTHUKOBbIE
paguoHaBuraumoHHele cuctembl (panee — CPHC)
MPOYHO BOLIM B NOBCEAHEBHYIO XKU3HELEATENbHOCTb
CTPYKTYP, UCNONb3YIOLWMX TEXHUYECKMNE CPefiCTBa Me-
cToonpeaeneHus 06bEKTOB PA3NMYHOrO Ha3HAYEHUS.
Haunbonbliee pacnpocTpaHeHUe NONYYMIN CUCTEMBI
GPS u TJIOHACC.

LWnpokoe npumerenune CPHC GPS u TJTOHACC oby-
CNOBUJIO CTPEMNIEHME UX CO3[aTeNel K NOCTOAHHOMY
COBEPLWEHCTBOBAHUIO OCHOBHbIX XapaKTEPUCTUK, B
TOM yucne nomexo3salmuieHHocTn kak CPHC B uenom,
TaK M HaBUTALMOHHOM annapaTypbl noTpebuTenen
(nanee — HAM) B yacTHoCTU.

WccnepoBaHus nomexo3awmueHHoctn CPHC, npo-
Be[leHHble K HaCcTOoALEMY BPEMEHU, NO3BONAIT CAe-
natb ciegylolme BbiBOAbI.

1. OTpenbHble UCNbITaHWA NOCTAHOBLLMKOB NOMEX
HATl He ABNAOTCA OCHOBAHWEM NS OKOHYATENb-
HbIX BbIBOAOB, TaK Kak WX pe3ynbTaThl Apyr oT fpyra
CWIbHO OT/IMYAIOTCS, @ CaMWU UCMbITAHUSA NPOBOAU-
JINCb C UCMONb30BaHUEM yCTapeBLMX 06pa3yos HAT.
Kpome 3T0ro, HeT HayyHo 06OCHOBAHHbIX OLEHOK
NOJYYEHHbIX PE3YIbTaTOB C Pa3bACHEHUEM MPUYMH
BO3HUKHOBEHUA cOOEB M cpbiBa paboThl, a Takke
COMOCTABMTE/IbHOTO aHaNM3a NJOTHOCTEN MOLLHOCTH
nomex B paloHe npuemHbix aHTeHH HAI, co3pgasae-
MbIX Pa3fIMYHbIMU UCTOYUHUKAMU NOMEX.

2. AHanu3 BO3MOXHOCTU BCKPbITUS 3aKPbITbIX KO-
LOB, NpUMeHAEMbIX Ans GOPMUPOBAHUA HABUraLM-
OHHOrO CUTHana, B peajbHOM MaclWTabe BpeMeHU
nokasan:

»m» BCKPbITUE 3aKPbITbIX KOLOB ABNAETCA CNOXKHOM
TEeXHWYECKOW 3aa4en;

»=» A1 HOPMUPOBAHUA CUTHANA NOMEXU He0BX0AUMO
nofb30BaTbCA TONLKO anpuOPHO M3BECTHLIMU [aH-
HbIMW O NPUHLUNAX POPMUPOBAHUA HABUTALMOHHbBIX
CUTHAJIOB M UX YACTOTHbLIX CMEKTPaX;

M KDPYr BO3MOXHbIX BUAOB NMOMEX BECbMA OTpaHUYeH.
Hu3kas ckopoctb nepegayu uHdopmauuu (50 6ut/c)
npu WKUpPOKoM cnekTpe curHana ( 20 MIu), obecne-
yuBatolwem ero 6asy go 56 ab, TpebyeT cozgaHus
MOLHBIX MACKMPYIOLWNX WMPOKONONOCHBIX NOMEX.
Y3Kue nuKu aBTOKOpPeNALMOHHON DYHKLMKU CUTHA-
nos, ucnonbsyembix B CPHC, co3patot npegnocbinku

This article focuses on the followinglines of im-
provement of electronic warfare systems:

»» development of a system for countering radio

navigation satellite systems;

»m» improvement of existing SAM systems by integrat-

ing optronic acquisition channels into them;

»» development of special systems for jamming laser-

guided precision weapons;

»» development of special weapon complexes, based

on powerful laser generators.

DEVELOPMENT OF A SYSTEM FOR COUNTERING
RADIO NAVIGATION SATELLITE SYSTEMS

Radio navigation satellite systems (RNSS) have be-
come an integrate part of all units employing differ-
ent equipment for identifying the object’s location.
The most widely used systems are GPS and GLONASS.

Wide application of GPS and GLONASS has chal-
lenged their developers to keep on improving the
systems’ basic specifications. One of the lines of such
improvement is upgrading interference immunity of
RNSS in general and of the navigation equipment in
particular.

Having considered the surveys on jamming immu-
nity of RNSS, we can draw the following conclusions:

1. Final conclusions may not be based on few tests
of noise jammers for the navigation equipment
as their results differ greatly and the tests were
conducted with obsolete equipment. In addition,
there are no scientifically grounded estimates of the
results obtained, which would include reasoning why
the navigation equipment failed to operate, as well
as comparative analysis of noise-power density (pro-
duced by different interference sources) in the area
of receiving antennas of the navigation equipment.

2. The analysis of capability to break closed sources
(used to form a navigation signal) in real time has
revealed the following:

»m» breaking closed sources is a sophisticated engi-

neering problem;

»® forming an interfering signal requires knowledge

of principles used to form navigation signals and the
latter's frequency spectra;

»m the variety of jamming is limited. Low data transfer

rate (50 b/s) in a wide signal spectrum ( 20 MHz)
requires powerful concealing broad band interfer-
ence. Narrow peaks of autocorrelation function of
the RNSS signals lead to considerable deficiency of
retransmitting and imitating jamming.

3. The efficiency analysis of jamming impact on
the navigation equipment with varying modulating
signals has revealed the following:

»» smooth, noise target and frequency-modulated

signals, as well as the Gold code can be implemented
forjamming. No data proving their efficiency or inef-
ficiency are available;

»m® a smooth harmonic signal is#effective, but there

are no sufficient data on its performance in case any
special measures to protect the navigation equip-
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K CyLeCTBEHHOMY CHUXEHUIO 3 eKTUBHOCTH
PETPAHCAALMUOHHBIX U UMUTUPYIOLLUX NMOMEX.

3. AHanu3 3¢ eKTUBHOCTVN NOMEXOBOIO BO3-
pencteua Ha HAI curHanoB c pasfnyHbIMK
3aKOHaMu MOLYNALMM NOKasan:

MED NPUHUMNMANBHO B Ka4eCTBE NOMEXOBbLIX MO-

ryT NPUMEHATLCA CNefyiolne BULbl CUTHaNoB:
rnafKvi, WymoBoW npuuenbHblid, kog lonpa
M YaCTOTHO-MOAYAMPOBaHHbIA. COOTHOWEHUE
3 PEKTUBHOCTU UX NPUMEHEHUSA CErOfLHA He
0YeBUAHO, @ aNPMOPHO OTPULATL KAKOW-TO U3
HUX HET OCHOBAHWIA;

»=» 3(eKTUBHOCTb NPUMEHEHUS TNALKOTO rap-

MOHWUYECKOr0 CUTHaNA A0CTaTOYHO BbICOKA, HO
€€ CHUXEHWeE B CIy4ae NPUHATUS CneuuanbHbIX
mep 3awutsl HAT He nccnepnoBaHo;

MED Y CNONb30BAHWE TPEX YACTOT M3JYYEHUA Ha-

BUrALMOHHbIX CUTHANOB U TPEX TUNOB KOAOB AIA
UX MOJYNALUM TPEBYET co3aHMsA NOMeX Ha TPex
HEeCYLMX, pasHeCceHHbIX Ha 400 MIy. OcobeH-
HOCTbIO M3JTy4aeMbIX YaCTOT ABAAETCA TO, YTO BCE
OHM ABNSAIOTCSA FapMOHMKAMM BbICLIEro Nopaaka
(L, 157542 MIy (154), L, 1227,6 My (120)
n L, 1176,45 Mly (115) ogHoro u3ny4artens
(cTaHpapTa vactotsl 10,23 Ml'y);

»=» ycnonb3oBaHue B HAI gononHuUTeNbHOM MO-

JBYAAUMN NPUHATBIX HABUTALMOHHBIX CUTHAN0B
cneumanbHelM T-KOJOM CHUXaeT 3t eKTus-
HOCTb Y3KOMOJIOCHBIX MOMEX;

»=» BONPOCH OLeHKM 3th(DEKTUBHOCTU BO3AeEN-

CTBUA YAaCTOTHO-MOAYJNIMPOBAHHbIX NOMEXOBbIX
CUTHanoB TpebyioT fanbHeiiwei npopaboTku
KacaTenbHO AeBMALMU YACTOTH U CKOPOCTH ee
nepecTpoviku;

»m® NOMEX0Bble CUTHaNbI C KOAo(a30BOi MaHu-

nynsuueir, NOCTPOEHHbIE HA OCHOBE OMOPHbIX
curHanos, hopmupyembix B HAM obuwero Ha-
3HauyeHus, moryT 6biTb Haubonee 3chdekTnB-
HbiMu npu nogasnedun HAI, ncnons3yowen
3aKpbITble KOAbI.

4. Ncnonb3oBaHue mexaHW3Ma aBTOHOMHO-
r0 KOHTPONA C LeNbio BbIABIEHUA CUTHANOB
npefHaMEpPEHHbIX UMUTUPYIOLLMX NMOMEX C Mo-
CnepyloWmUM UX UCKAIOYEHUEM U3 mpolecca
HaBUTraLWOHHO-BPEMEHHbIX ONpPeAeneHunii cy-
LeCcTBEHHO 3aTpyAHAET npoLecc ux GopMupo-
BaHMA W CO3AaeT NPefNOChIIKN K CHUXEHMIO UX
3t eKTUBHOCTU. YKa3aHHbI MEXaHWU3M OCHO-
BaH Ha BbIABJEHUN OTKNOHEHUIA B 3HAYEHUAX
psja napameTpoB CUrHanoB (MOMEHTOB U3-
JIY4eHUA U NpUeMa, JONNEPOBCKUX CABUTOB U
T. [i.) OT 3HAUYEHWUI, BbIABNIEHHbIX U3 NPUHATOTO
anbmaHaxa.

5. dpdekTnBHOCTb nofasneHns HAT Beiwe
Ha 3Tane 3axBaTa HaBUraLuMOHHOFO CUrHana w
CYLLECTBEHHO CHUKAETCA B PEXUME CEKEHUS
HATI 3a HaBUraLMOHHBIM CUTHANIOM.

370 NPUBOAMNT K TOMY, YTO TOJIbKO MOMEXONo-

0 « « «

bnok ynpaenexus
1 CBA3N

Control and
communication unit

Bnok nepefatymka
cneunanbHbIX
CUrHanos

Special signals
transmitting unit

Bnok nutanua u
KOHTpONSs

Power and
control unit
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ment are taken;

» 3s there are three frequencies of naviga-
tion signals and three types of codes for their
modulation, jamming on three carriers spaced
400 MHz apart is required. A distinctive feature
of the frequencies emitted is the fact that they
are ultraharmonics (L, 1575.42 MHz (154),
L, 1,227.6 MHz (120) and L, 1,176.45 MHz (115)
of the same emitter (10.23 MHz frequency
standard);

» additional T-coded modulation of received
navigation signals in the navigation equipment
makes narrow-band interference less efficient;
» cfficiency of frequency-modulated jam-
ming, particularly frequency deviation and
frequency-tuning rate need further studies;
» interferences with code and phase shift
keying, based on references formed in the
general-purpose navigation equipment, can
be the most effective in jamming objects using
closed sources.

4. By using the mechanism of built-in control
with the aim of identifying deliberate imitat-
ing jamming signals, the operator can consi-
derably hinder their production and decrease
their effectiveness. The technique is based
on detecting the deviation between certain
parameters of the signals produced (emission
and detection moments, Doppler shifts, etc.)
and those considered to be standard.

5. Jamming efficiency increases at the stage
of signal lock and considerably decreases when
the navigation equipment is tracking a naviga-
tion signal.

As a result, only those jammers, which are
borne by aircraft and have high energy poten-
tial, i.e. high radiant power and directivity of
radiating aerials, are able to jam the navigation
equipment of cruise missiles atlong ranges,
especially of the missiles guided by adaptive
arrays. In addition, jamming is to be conducted
by target range and switching.

Ground jammers are able to ban unauthorised
survey control of objects in peacetime and
prevent the enemy from using the navigation
equipment in a tactical zone for data support
of troops and aviation systems.

A ground system producing a continuous
jamming area is able to protect objects from
cruise missiles by means of barrage jamming
by target range and switching.

All these factors predetermine the structure
of navigation countermeasures.

IMPROVEMENT OF EXISTING SAM SYSTEMS
BY INTEGRATING OPTRONIC AC UISITION
CHANNELS INTO THEM

Recentlocal conflicts have revealed that
modern combat operations are conducted
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CTaHOBILWKH, Pa3MeLLeHHble Ha IeTHO-
nofbeMHbIX CPeACTBax U obnagaowme
BbICOKWUM 3HepronoTeHuuanom (6osb-
WO MOWHOCTbIO U3NYYEHUA U BbICO-
KO HanpaBNeHHOCTbIO W3/yYatolnx
aHTeHH), cnocobHbl nopasuts HAI
KpbiNaTblX paKeT Ha 60/blWUX faNb-
HOCTAX, 0COOEHHO B C/ly4ae NpumMeHe-
HUA ONA UX HAaBEAEHWUA afanTUBHbIX
aHTEHHbIX pewweToK. [pu 3ToM fonKeH
OCYLECTBAATLCA PEXUM MOCTAHOBKM
NpULebHbIX N0 MPOCTPAHCTBY U Bpe-
MEHU noMmex.

MoMexonocTaHOBLMKY, Pa3MeLLeH-
Hble Ha nosepxHocTu 3emnu (nubo
BO/MM3M Hee), cnocobHbl obecneyu-
BaTb HeAOMNylWeHe HeCaHKLUWOHU-
pOBaHHOI TONONPUBA3KU OOBEKTOB
B MUpPHOE BPEMA W NpepoTBpalieHue
ncnonb3oBaHusa npotusHukom HAI B
TaKTUYEeCKOW 30He ANA pelleHus 3a-
Aay vHbopMaunoHHoro obecneyeHus
BOCK M NMUNOTAXHO-HABUTALMOHHbIX
KOMMIEKCOB.

HaszemHas cuctema, cospatouwas
cnnowHyo 30Hy nopasneHns HAT,
MOXET NPUKPbIBATh 06LEKTHI OT YAa-
POB KpblNaTbiX pakeT nyTeM CO3AaHMA
3arpaguUTeNnbHbIX N0 NPOCTPAHCTBY W
BPEMEHU PEXUMOB NOMEX.

Bce 3T hakTopbl ABNAIOTCA ONpepe-
nfWMMKU Npyu GopMUPOBaHUU ULEO-
JIOrUU NOCTPOEHUS CUCTEMBI NPOTUBO-
nencteua HAI.

Mepexops K paccMOTpeHUID BTO 0=
0 Han aBneHus, Heo6XO[MMO OTMe-
TUTb, YTO JIOKaNbHbIE BOIHBI NOCNEAHNX
JIET NOKa3ann: coBpemMeHHble 6oeBble
LeiCcTBMA BEAYTCA B YCNOBUAX OXKe-
CTOYEHHOWN PaAN03NEeKTPOHHOI 6opb-
66l (nanee — P3b). Buicokas cTeneHb
3/IEKTPOHM3ALLMM COBPEMEHHbBIX CUCTEM
BOOPYXKEHUSA U HaZIMYNe COBEPLIEHHbIX
cpencTs P3b y npoTMBo6OpPCTBYIOLMX
CTOPOH 06ycnaBanBalT Heobxoau-
MOCTb NpoBefeHuUs paboT no nosbi-
weHmnio 3PHEKTUBHOCTU NPUMEHEHUS
3PK B cnoxHoW paguo3NeKTPOHHOI
o6CcTaHOBKe.

OpLHMM W3 NyTeit pelieHns yKasaHHON
3aflauun ABNAeTCH BBEAEHWe B COCTaB
3PK oNTUKO-3NeKTPOHHbIX KaHanoB 06-
HapyXeHUs U CONPOBOXLEHMUA LeNu.
Mpu 3TOM BO3MOXHO NPUMEHEHMNE KaK
NacCUBHbIX — TENEBU3UOHHBIX U TEMO-
BU3UOHHbIX, TaK U aKTUBHbIX CPeACTB —
Na3epHbIX AaNbHOMEPOB 1 JIOKaTOPOB.

CTOMT OTMETUTB, YTO MpPU KOHCTPYM-

poBaHMU ONTUKO-3NEKTPOHHBIX KaHanoB
3PK Heo6x0aMMO yYyuTHIBATb HEKOTOPbIE
0Cc06EHHOCTU UX QYHKLUMOHUPOBAHMA B
peanbHbix 60eBbIX YCI0BUSIX.

ABTOMaTU3MpoBaHHOE
pa6ouee mecTo onepatopa

Operator's workstation

Bnok cpeacts
nepefayn KomaHg
AMCTaHUMOHHOTO
ynpasnexus

Remote-control
commands
transmitting unit

under intense electronic countermea-
sures. Modern weapon systems feature
high degree of electronisation; oppos-
ing forces employ advanced electronic
warfare systems. This causes the ne-
cessity to improve efficiency of SAMs
in a complex electronic environment.

Integration of optronic target acqui-

MHHOBAIIVI \ INNOVATIONS

sition channels into SAMs can meet
this challenge. Both passive (televi-
sion and thermal) and active (laser
range-finders and radars) devices can
be employed.

To enable optronic target acquisi-
tion channels of SAMs to meet all the
challenges, their developers have to
consider their performance features
in a real combat environment.

Considering television sights inte-
grated into SAMs, the Karat television
sight is to be mentioned for its high
technical and performing properties.
The sight’s performance can be consi-
derably improved by its range exten-
sion according to the levels of enter-
ing optical signals. Additional filters
would be effective only together with
a light absorbing device designed
to trace the relative position of the
sight’s optical axis and the sun angle.
An adjustable neutral filter and an au-
tomatically closed shade enlarge the
area of the sight’s possible applica-
tion. A variable field optical system
sensitive to a changing sun angle can
serve as an alternative.

Due to the higher sensitivity of new
generation of silicon and silicon-in-
tensifier tubes compared with cur-
rently used vidicon ones, the sight’s
sensitivity and efficiency in twilight
increase.

Image processing correlation de-
vices would considerably improve the
sight’s efficiency under different cloud
density, as well as enable visual auto-
matic target tracking and its selec-
tion against objects and birds. When
birds with angular dimensions simi-
lar to those of a target appear in the
sight’s vision its acquisition capability
decreases. Possible solution of this
problem is integration of an optronic
range-finding channel into SAM.

The most effective range-finding
channelis a laser range-finder. Modern
optronic technologies enable develop-
ers to create range-finders tracking
diffusive air targets at a distance of
20-25 km. A sight’s laser range-finder
equipped with kinoform lenses in its
receiver and variolenses can be espe-
cially effective.

A tracking range-finder can increase
the sight’s security and efficiency in
cloudy weather.
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PaccmaTpuBas Tenesusu-
OHHble oNTUYecKue BU3UpLl (fanee —
TOB), Bxopswue B cocTas 3PK, xoTenoch
Obl OTMETUTb BLICOKUE TeXHUYECKUe U
IKCNAYATALMOHHbIE XapakTepucTuku TOB
«Kapat». OgHUM 13 nyTeld COBEPWEHCTBOBAHNSA Xa-
pakTepuctuk TOB aBnAeTca pacwmpeHne auanasoHa
ero paboTbl MO YpOBHAM BXOAAWMX ONTUYECKUX
curHanos. JanbHeilwee HapawmsaHue 0cnadnai-
wux GunbTpoB 6yaet 3hdHeKTUBHLIM TONbKO B
cfly4ae NPUMEHEHMA aBTOMaTa KOMNeHcauuu
BO3[ENCTBUA CONHLA, KOTOPLIA JONXEH OoTCle-
XWBATb B3aMMHOE PACNONOXeHUe onTuye-
ckoit ocu TOB v HanpaeneHus Ha conHLUe.
Wcnonb3osaHue B 3TOM ciyvyae naasHoO
M3MEHALLErNO CBOU XapaKTepPUCTUKK
HeWTpanbHOro GuabTpa U aBTOMaTu-
YecKoe 3aKpbiBaHWe KpbILWKY HAHAbI
NO3BOJIUT PAaCWUpPUTL 06MacTb Npo-
CTpaHCTBa, B Npegenax kotoporo TOB
MOXeT BObiTb MpuMeHeH. BTopoit nyTb —
MCNoNb30BaHNE ONTUYECKON CUCTEMBI C

nepeMeHHbIM NOeM 3peHUs, aBToMaTuye-
CKU YMEHbWAKLWMMCA NPU MPUBTUKEHUN K
HanpaBAeHUI0 Ha COMHLE.

C uenbio noeblweHuns vyyecTeuTensHocTM TOB
U ero 3¢ HeKTUBHOCTM B CYMEpeyHoe BpeMa
BO3MOXHO UCMNONb30BAHUE HOBOTO MOKOSEHUs
nepeparwLnx TeNeBU3UOHHbIX TPYOOK TMNA Kpem-

Komnnekc «OnTuma-3»
B paGoyem nonoxeHuu,
pa3MelLeHHbIA Ha BbIWKE

S MILITARY-INDUSTRIAL COMPLEX. BELARUS

Thus, an optronic
system used to
increase SAM’s effi-
ciency under intense
electronic countermeasures should
include an updated television sight,
athermalimager and a laser range-
finder.
DEVELOPMENT OF SPECIAL
SYSTEMS FOR JAMMING LASER-
GUIDED PRECISION WEAPONS
A weapon system employing a semi-active laser
guidance system includes:
a sighting system for a target search, itslaser
designation and keeping a laser spot;
a semi-active laser target seeker searching for
a laser spot, its autotracking and signaling a steering
gear control system about toolpath changes.

The following weapon types can be equipped with
semi-active laser target seekers:

sea/air-launched cruise missiles,

guided artillery projectiles,

air-fired missiles,

guided and glide airbombs.

Protection methods against airborne precision
weapons can be divided into two groups: active and
passive. Active methods include a direct attack on a
precision weapon: destruction of guided weapons,
radio electronic jamming of guidance systems and
optronic jamming of guidance systems.

Passive methods include: camouflaging of attacked
objects and setting up of false simulate targets.

DEVELOPMENT OF SPECIAL WEAPON COMPLEXES,
BASED ON POWERFUL LASER GENERATORS

A laser weapon is a special laser-based weapon
type. A laser is used to defeat the enemy’s troops,
armament and equipment Laser weapons” main de-
structive effects are:

a thermal impact,

a blow,

light and

electromagnetic interference of the laser plasma.

The employment of laser weapons leads to the fol-
lowing effects:

direct destruction of the armament and equipment
as the result of their heating, melting and evapora-
tion after the laser is implemented and

functional impact of the laser weapons on particu-
lar systems of the armament and equipment.

The weapon’s employment consists of:

detecting the target and pointing the laser beam
at its most vulnerable part;

tracking the target, generating and keeping the
laser beam at the part chosen;

evaluating the effect and retargeting.

Laser weapons have been actively developed in the
USA. In 1983 tests on interception and destruction of
the Sidewinder guided air-to-air missiles were held at
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HUKOHa, 6oJlee YyBCTBUTE/ILHOTO, YEM HbIHE npuMe- - ;_Er - the test range in China Lake, California. They involved
HAEMbI BUANKOH, U CyNepKPeMHUKOHA. bl I:'Q successful tests of a C0, gas-dynamic laser-based
Wcnonb3oBaHWe KOPpensLMOHHbIX aBTOMATOB 06pa- in —— weapon system, which were followed by the tests of
GOTKM TENEBU3UOHHBIX M306paXeHUit NO3BONUT CyLe- L L o Sk an oxygen-iodine laser in 1992. Being a resounding
CTBEHHO NoBbICUTb 3 dekTuBHOCT TOB B ycnosuax — ey 1 - success, they proved that the goal of airborne laser
0611a4HOCTU PasNUYHOi 6aNbHOCTH, OCYLECTBAATL L LLEL W ¢ s | Weaponry was indeed realistic.
aBTOMATUYECKOE CNIEKEHME 3a LieNblo, HaxoaslWencs Loy ooy Operating at a wavelength of 1.315 micron, a laser
B NoJjie 3peHns W ee cenekunto Ha hoHe MeCTHbIX weapon system delivers multimegawatt continuous
npeametoB u ntuy. MossneHue B none 3penus TOB o output power and is able to hit targets at a range of
NTUL, UMELWMX YrNOBblE pa3Mephbl, COM3MEpPUMBbIE C "'i-tl E EE‘.E up to 250-300 km. The first three.alrcraft equipped
VINOBLIMY Pa3Mepamy LieNu, CHUXKAET ero NoUCKOBble iﬁ o = with such laser weapons appeared in 2006. They were
BO3MOXHOCTU. PelleHune 310l Npobnembl BO3MOXKHO .I"' - o used for round-the-clock patrol at an altitude of 12
nyTem BBefeHNs B cocTas 3PK onTuKo-3neKTpoHHOro B i", b g= | tol4 km, while remaining 200 km standoff.
KaHafa M3MepeHns JanbHOCTH. ?_ S H B Rt 3 The air is transparent forlaser beams within the
Hanbonee 3pdeKTMBHLIM KaHANOM U3MEPEHUS H Bl "_,_...-, 0.3-1 micron wavelength range. The long-wave
[anbHOCTW ABNAETCA na3epHblii gansHomep. Cope- ; E ldTirfiry region also has spectral windows free of molecular
MEHHbI YPOBEHb Pa3BUTUA ONTUKO-3NEKTPOHHBIX H ?’ﬁ absorption bands. Laser beams disperse intensively
CpefACcTB N03BOJIAET CO3A4aBaTh AaNbHOMEPLI, paboTa- '{ 1 - - < o in clouds, fog, aerosols and dust. All this provides
fowe no AMddyY3HbIM BO3AYIWHbLIM LIENAM, yAANEeHHbIM 3 5 efficiency of laser weapons in space.
Ha 20-25 kM. IQHEKTUBHBIM MOXKET ObITb 1a3epHbIN h— 0 “4 With the aim of establishing a space defence sys-
LanbHOMEP, BCTPOeHHbIN B TOB, 0cob6eHHO B cyyae P g M F’Ei-'- tem the USA have been developing the following
npUMeHeHNs KWHOGHOPMHOW ONTUKM B €70 NPUEMHOIA =, E x84 types of lasers: hydrogen fluoride chemicallasers,
4acTu 1 nepepatoLLein BApUOONTUKM. . _-8 - excimer lasers, nuclear pumped lasers and free elec-
Wicnonb3oBaHue cnefslero fasbHOMepa No3BOAMUT ! P b tron lasers.
NOBbLICUTb CKPLITHOCTb €ro PaboTsl U yBEAUUUT Id- "1 \ R The energy source of hydrogen fluoride chemi-
(heKTUBHOCTb B 06/1a4HyI0 Noroay. E - e callasers is a fluorine-hydrogen chain reaction.
Takum 06pa3oM, KOMNIEKC ONTUKO-3EKTPOHHbIX S i i The quasi-continuous emission spectrum spreads
CPEeACTB, NO3BONAIOWMNX NOBLICUTL 3D (PEKTUBHOCTD Finai L [ R =y within the 2.6-3 micron wavelength range. Such
npumeHennsa 3PK B cnoxHoW pagnoaneKTpoHHOM ] £ .,___r,,;_] lasers feature high specific energy release (quantity
006CTaHOBKe, JOMMKEH BKJKOYATh B CBOM COCTaB MOAEp- [+ : ] C o of energy per mass unit of the gas mixture), which
HU3UPOBAHHbIN TeNEBU3NOHHbIA BU3UP, TENIOBU30P xra= T may vary within 100-1,000 J/gr under conditions;
1 NasepHbln fanbHoOMep. =11 e and thelaser emission power may be up to several
PaccmatpuBas T eTbe Hanm aBNEeHUeE, OTMETUM, 4TO ‘-j:"‘;ﬂ 0 k_i-!_ﬂ megawatt. Efficiency of hydrogen fluoride chemical
B COCTaB CUCTEMbl BOOPYXEHUS, MCNOAb3YIoLLeit no- i‘-p ] N lasers is rated in unities of percent
NYaKTUBHYIO Na3epHYyI0 CUCTEMY HABEAEHUSA, BXOAAT: P ] -__:H I ™ Excimer lasers based on unsteady states of chemi-
H npuueNnbHas CUCTEMA, Ha KOTOPYIO BO3OXeHb el = c " cal compounds of inert gases have become wide-
(yHKLMN NOMCKA LieNn, NOACBETa ee Na3epHbIM JIy4oM 4 [ spread recently. Efficiency of these pulsed monoen-
1 yAepXaHUA Ha Hel NATHA U3NYyYeHUs; '-E 2 '___ ergeticlasers may be up to 10 per cent. They are
B no/lyakTUBHAsA Na3epHas ronoBKa CaMOHABELEHUS, FE C Sppg applied in the ultraviolet environment characterised
npou3BoAALLAA MOUCK NATHA U3/YYEHNS, M0 aBTOCONPO- -, 1] -‘“'T"“.. by intransparency of the atmosphere.
BOX/EHME 1 BblAAaYy CUTHANOB KOPPEKTUPOBKM TpaeK- ¥ U #a# i Nuclear pumped lasers are single-shot, they emit
TOPUM CUCTEME YNpaBEHNS PyNsiMU GOEBOTO CPeACTBa. 3 N ‘: iy short pulses lasting about 10 seconds at approxi-
OcHosHbIMU BUAaMU 60eBbix cpedCmBs, OCHALLAEMbIX :_' T @ oy mately 10° m wavelength with the pulse energy
NoSYaKTUBHLIMU Na3epHbIMWU rOI0BKAaMU CaMOHaBe- ' — ,‘}‘f exceeding 100 kJ.
JeHus, ABnsaTCa: i E - The analysis of the scientific and technical lite-
B KpbifaTble paKeTbl MOPCKOTO M BO3AYWHOro 6asu- " rature and numerous researches on laser systems
poBaHus, M shows that most specialists support the idea of
M yrpasnsieMble apTUANEpUIACKMEe CHapALbI, E developing special weapon complexes.
M aBMALMOHHbIE yNpaBiseMble PaKeThl, A Advanced laser technologies and powerful coher-
H ynpaBnsieMble U KOPPeKTUpyeMble aBUaboMObI, g ent emission sources allowed Belarus and other
B NPOTMBOTAHKOBbLIE yNpaB/iseMble paKeTbl U CHa- U countries tolaunch the development of special
pAgbl. R weapon complexes. There are three mainlines of
Metopabl 3awmuTel ot cpencte BTO, HaxopAwmxca = yy | i their development:
B NosieTe, MOryT ObiTb pa3fefieHbl Ha fiBe rpynnbl — o i E v igg i | mcomplexes for missile and space defence;
aKTUBHbIE W MAcCUBHblE. AKTUBHbIE NMpepnonaraioT i 5 E=Thm s | mcomplexes for airplane defence;
npsmoe hu3nyeckoe BO3AeNCTBUE HA BbICOKOTOYHBIiA ] :3’__ ¥ ;1;"1 m complexes for countering surface targets (includ-
6oenpunac. K HUM oTHOCATCA: OTHEBOE Mopaxe- s & "] ing enemy manpower).
HWe ynpaBnseMoro 6oenpunaca, pagno3neKTPOH- 321—#—;—5—" Advanced electronic warfare systems can be
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promptly developed due to the latest achievements
in information technology. Electronic warfare con-
tinuously faces new challenges. The range of its
application is constantly expanding, which makes
electronic warfare a promising field of military and

HOe MoLaBfeHNE CUCTEM HABEAEHUS W
ynpaBnenus BTO, onTuko-3aneKkTpoHHOE
nojasneHue cuctem HasegeHus BTO.
MaccuBHbIMU METOAAMM 3AWUTLI ABNA-
IOTCA MacKMpoBKa 06bekTa yaapa u cos-
LaHWe JIOXHbIX UMUTUPYIOLWNX Lenei.

PaccmoTpum yeTBEepTOE HanpaBneHue.
JlazepHoe opyue (aanee — J10) — 370 0coGbIil BUL OpYXUs, OCHO-
BaHHbI Ha NCMNONb30BAHWUM NA3ePHOT0 U3NYYeHUs ANA NOPaXKEHUs
KUBOW CUNbI U 0OBEKTOB BOOPYXEHMUSA U BOBHHO TEXHUKM (Banee —
BBT) npotueHuKa.

OcHoBHble nopaxatowme dakropsl J10:

M TennoBOe BO3LENCTBUE,

B AMHaMUYeCKuii yaap,

B CBETOBOE U3JlyYeHue,

M 3/IeKTPOMArHUTHOE U3Ny4YeHWe NIa3epHON NNasmsl.

MpuHATO pa3nnyaTb HENOCPeACTBEHHOE NOPAXKEHNe Na3epom 3a
CYeT Harpesa, NNaBNeHUA U UCNAPeHUs MaTepuana KOHCTPYKLMUK
obbekTa BBT u dhyHKuMOHanbHoe Bo3aeiicTue JIO Ha OTAeNbHbIE
cuctembl obbekTa. Mpu 3ToM UMKN npumeHenus J10 BkaoyaeT
cneayowme 3Tansl:

B o0HapyXeHue 0b6beKTa BO3AENCTBUA U HaBefeHMe Na3epHoro

Jlyya Ha ero Haubonee yA3BUMYIO TOUKY;

B CONpoBOXAeHNWe 00bEKTA, reHepaumus v yaepKaHue NasepHoro

Jlyya Ha BbIBpaHHO TOYKE BO3AeiCTBUS;

M OLEHKa pe3ynbTaToB BO3AEHCTBUA U NepeHaLennBaHue.
OcobeHHO MHTEHCUBHO pa3pabotka J10 segertcs B CLIA. Tak, B

technical science.
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1983 rogy Ha nonuroHe B YainHa-Jleiik
ObINM NPOBEAEHbI 3KCNEPUMEHTHI MO Ne-
pexBaTy ¥ YHUUTOXEHMWIO ynpaBaseMbIX
paKeT Knacca «Bo3ayx — Bo3ayx» «Caig-
BMHAEP». B xome HMX npownu netHele
ucnoiTaHus komnnekca J10 Ha ocHoBe
ra3ofAMHaMUYeCKOro nasepa Ha yraexkuc-
JIOM rase, NoKa3saBLluWe NoNoXUTeNbHble pe3ynbTathl. B 1992 rogy
aMepUKaHCKue CneunanucTel NPOBENN UCMBbITAHUA KUCIOPOAHO-
MOANCTOro nasepa, 4To CAENAN0 BO3MOXHbIM TEXHUYECKUI MPOPLIB
B 06n1acTu co3aanus J10 camoneTHoro 6asupoBaHus.

Komnnekc Takoro JI0 o6ecneynBaeT MOLHOCTb HEMPEPLIBHOTO
BbIXOAHOIO M3ly4eHMa Ha AanHe BOAHbI 1,315 MKM B HECKOJ/IbKO
MeraBaTT U CnocobeH nopaxarhb Lenu yaaneHHsle Ha 250-300 KM.
Mepeble Tpu camoneta ¢ Takum J10 Gbinn npoussegeHs B 2006
rogy. OHM Hayanu KpyrnocyToYHoe nNaTpyaMpoBaHMe Ha BbiCOTax
12-14 KM npu yaaneHnm ot IMHUM CONPUKOCHOBEHUSA C BEPOATHbLIM
NPOTUBHMKOM [0 200 KM.

ATmoccepa npo3payHa AnA Na3epHOro U3ny4YeHus B fuanasoHe
OJIMH BONH npumepHo ot 0,3 Mkm fo 1 mkm. B AHMH.HOBOHHOBOVI
061aCTV TaKKe CyLLEeCTBYIOT «OKHA NPO3PaYHOCTUY, [e HET MoJle-
KyNfpHbIX Monoc nornowexuns. Kpome 3Toro, NasepHoe usnyyeHue
MHTEHCUBHO pacCenBaeTcs B 06/1akax, TyMaHe, Ha a3P030NsX U Mbl-
NUHKax. B cBA3u ¢ 3TUM naszepHoe opyxue Hanbonee IhheKTMBHO
MOXET GbITb MPUMEHEHO B KOCMUYECKOM NPOCTPAHCTBE.

B uensx cospnaHus cMCTeMbl NPOTUBOKOCMUYECKO 0O0POHbI B
CLUA paspabatbiBaloTcs ciefylolue TUNbl Na3epoB: XMMUYECKUEe
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(Ha hTOpMCTOM BOLOPOAE), IKCUMEPHbIE, PEHTFEHOBCKUE C HaKauKoi
OT A4EPHOTro B3PbIBa M Na3epbl Ha CBOOOAHbIX INEKTPOHAX.

WNCTOYHWMKOM 3HEpruu Xxumuyeckozo nasepa Ha GTOpUCTOM BOAO-
POAe CNYXWT LienHasn peakuus mexay ropom u BogopofoM. Cnektp
€ro KBa3nHenpepbIBHOro U3Ny4eHNA 3aHUMAET ANanasoH JJIMH BOJH
B MHTepBae oT 2,6 4o 3 MKM. YienbHOe 3HeproBbigeNeHmne — Koanye-
CTBO 3HEPrUU, KOTOPOE MOXHO NONYHYNUTb OT €AUHULLbI MACCI Fa30BOM
CMecH, y TaKux Na3epoB JOCTATOYHO BbICOKOE U B 3aBUCUMOCTH OT
Pa3/IMYHbIX YCIOBUI MOXET MEHATbCA B npegenax 100-1000 Ox/r,
a MOLWHOCTb U3/Ty4eHNA MOXET COCTaBAATb eAnHULbI MeraaTT. Ko-
3 bULMEHT NoNe3Horo feiicTeuA nasepa Ha GTOPUCTOM BOAOPOAE
COCTaB/IAET eAUHNLbI MPOLLEHTOB.

B nocnefHue rofbl nonyuunu GbiCTpoe pas3BUTUE IKCUMEPHbIE
nasepsbl, B KOTOPbIX aKTUBHOM Cpefioii ABNAKTCA HeCTabUNbHbIE CO-
CTOSHWUA XUMUYECKMX COELUHEHMII MHEPTHbIX ra3oB. 3TO UMNYAbC-
Hble MOHOXpOMaTUyecKkune nasepbl C KOIQOULUNEHTOM NOJEe3HOro
pencteus fo 10%. OHu u3nyyaioT B ynbTpaduoneToBoit obnacty,
rpe atmocepa Manonpo3payHa.

PeHmeeHoBcKue nasepsl ¢ A0epHOU HAOKAYKOU ABNAKOTCA OJHOPa30-
BbIMU, U3/Ty4aOT KOPOTKME UMNYALCHI AAUTENLHOCTBIO Nopaaka 10°¢
Ha [i/IMHe BOJHbI nopsiaKa 107 M ¢ aHeprueit B umnynbee 6onee 100 kK.

AHann3 Hay4yHO-TEXHWYECKO U CneLuanbHoM TMTepaTypbl, MHOTO-

YMCNEHHbIX paboT B 06MaCTU CO3AaHUA NA3EPHBIX CUCTEM MO-
Ka3blBaeT, 4To HONbLWKMHCTBO CMELWANNCTOB BbiCKa3bliBaeTcs 3a
NPUHLMNNABHYIO BO3MOXHOCTb CO3AaHNA KOMMIEKCOB CreLu-
ansHoro opyxus (aanee — KCO).

Mo Mepe coBeplIeHCTBOBAHUA CaMUX N1a3epoB U C CO3[aHNEM
AOCTaTOYHO MOLYHBIX UCTOYHUKOB KOTEPEHTHOTO U3NYYeHNSA KaK
3a pyGexoM, TaK 1 B HaLlei CTpaHe CTann NPoBOAMUTLCA PaboThi No
CO3[,aHMI0 KOMMNIEKCOB N1a3epPHOTro OpyxXus. B npoLecce cTaHoB-
neHns KCO MoHO Cpa3y BbIAENUTb TP OCHOBHbIX HanpaBeHuA:
m KCO ans cuctemMbl NPOTUBOPAKETHON U NMPOTUBOKOCMUYECKOW
060pOHbI;

m KCO gns cucTeMbl NPOTMBOCAMONETHON 060POHbI;
m KCO gns 60pb0Obl € Ha3eMHbIMM LensmMu (BKIIOYAs XUBYIO CUNY
NPOTUBHMKA).

Takum o6pa3om, pa3BuTHe MHHDOPMALMOHHBIX TEXHONOT Ui NO-
3BONIACT CO3/}aBaTh B KOPOTKME CPOKYM HOBbIE CPEACTBA U CUCTEMbI
PafMO3NEKTPOHHOO NpoTUBOAENCTBUSA. [lepes pasno3neKTpoH-
HOit 60pb6OM BO3HMKAIT HOBbIE 33fayy, NOSBAAKOTCA HOBbIE
06nacT npumMeHeHus, Tpebyiolyne N3MEHEHUA ee COAEpPKaHNs
W NOWUCKA HOBbIX MyTeil Pa3BUTUS TEOPUW U NPAKTUKU Pajuo-
3/IEKTPOHHOM 60OpbOBI.

«ONTUMA-3» — KOMNIEKC NOMEX MPUEMHUKAM CUCTEMbI TI0BATbHOM

PAAVNOHABUTALUNWN GPS/TNTOHACC

OPTIMA-3 — JAMMER OF GPS/GLONASS RECEIVERS

Pa3paboTka cpeAcTB pagno3aeKTPOHHOTO
NPOTUBOAENCTBUA COBPEMEHHbIM 06pa3s-
L|aM BbICOKOTOYHOTO OPYXMWsA U CNoco60B
ux 60€BOro NpMMeHeHUs ABNAETCA Cerod-
Hfl OLLHWUM W3 MPUOPUTETHBIX HaNpaBneHu
pa3BUTUA BOOPYIKEHNA U BOEHHOI TEXHNKU
B Pecny6nuke benapyce. Komnnekc «Ontu-
Ma-3», CO3AaHHbI B paMKax 3T0ii paboTbl,
npefHa3HayeH ANA HapyweHWs papno-
HaBMraLuum Takux notTpebuteneil cuctTembl
GPS/TNIOHACC, Kak BoeHHas aBuaums, 6ec-
NUNOTHbIE NIeTaTeNbHble annapaTbl, BbICOKO-
TOYHble 6oenpunachl U CUCTEMbI aBTOMATU-
3UPOBAHHOTO yNpaBneHus.

B coctaB Komniekca BXOAAT AEBATb KOM-
NJEKTOB NepefaTynMKoB NoMex, Manble raba-

TexHuYecKue xapaKTepucTuku komniekca «Ontuma-3» | Performance of Optima-3

Mapametpsl | Characteristics

Development of electronic countermeasure systems, capable of jamming top-notch precision weapons, and
their application techniques is a priority direction for Belarusian defence industry. The Optima-3 system was
developed to jam GPS/GLONASS receivers, carried by military aircraft, unmanned aerial vehicles, precision
weapons and automated control systems.

The system consists of nine jamming units, which are rather small and can be promptly mounted on various
elevated objects, including mobile phone towers, tall buildings and special masts, and rapidly dismounted
and relocated. The system is operated by only one user through an automated control system. The operator
can be trained with the help of a special simulator.

The Optima-3 enjoys a number of important features. The system creates a continuous field of counter-
measures, which makes it difficult to detect and destroy the jammers, has modular construction, allowing
easy replacement of faulty and damaged units, and is equipped with an easy-to-handle and efficient system
for troubleshooting and reflecting the state of the modular elements. And, most importantly, the cost of the
jammers is much lower than that of the weapons, applied for their destruction.

3HaueHue | Value

PUTHI KOTOPbIX 0GECMEYNBAIOT UX ONEPaTUB-
HOE pa3MelleHWe Ha PasNYHbIX BbICOTHBIX
00bEKTax, B TOM YUC/IE BbIlWKAX MOOUNbHOI GPS

CBAI3W, BBICOTHbIX 3[aHUAX, CNELUANbHbIX TJIOHACC | GLONASS

LleHTpanbHble YacToTbl MOMEXOBbIX cMrHanos, MIy
Centre frequency of jamming signals, MHz

1575,42(L,), 12276 (L,) | 1575.42(L,), 1,227.6 (L))
1602 (L,), 1246 (L,)| 1,602 (L ), 1,246 (L,)

MauTax, U TaKyto xe ObICTpYI0 CMeHy no3u-
uuii. YnpaBneHue ocyliecTBseTCs BCEro

BbixoAHas MOLHOCTL NepeAaTynKa Ha Kaxpoil yactote, BT
Output power of a jamming unit in any frequency, W

He meHee 10 | Not less than 10

nuwb ogHum onepatopom ACY, KoTopblit K
TOMY e MMEeeT BO3MOXHOCTb 3aHMMATbCs
camMo0Oy4YeHNeM C MOMOLbI0 NPOrpaMMbl
«TpeHaxep».

LUnpuHa anarpamMmbl HaNPaBAEHHOCTU NEPEAAIOWMX AHTEHH:
Beam width of transmitting antennae:

K 4yucny AOCTOMHCTB KOMNJEKCa «0nTn-
Ma-3» OTHOCATCA CO3[aHMe UM CMOLWHOro
NOMEeX0BOro nons, 3aTpyaHAoWero 06Hapy-
JEeHMe N nopaxeHue oTaeNbHbIX nepenar-

- GSM, MT'y | GSM, MHz

- B ropu30HTaNnbHoM nnockocty | in the horizontal plane 60° 10°
- B BepTUKanbHoi naockoctyu | in the vertical plane 40° 10°
[lnana3oH 4acToT nepefaym AaHHbIX N0 panoKaHanam:
Frequency range of data transmission through radio channels:

- YKB, Ml'y | VHF, MHz 146-174

900/1800 | 900/1,800

YMKOB, MOLYNbHbIA MPUHLUM NOCTPOEHMSA,
NO3BONAIOWMNA JOCTATOUHO NIETKO 3aMEHATDL
N060i HeUCNpaBHbIA UIN NOBPEXAEHHDI
6N0K, a TaKxkKe HarnsaHas v 3bdekTuBHas
CUCTeMa MArHOCTUPOBAHUA U OToBpaxe-
HUA COCTOAHUSA MOAYbHBIX 3eMeHTOB. A
4TO CaMoe rnaBHOe — CTOUMOCTb nepepat-
YMKOB 3HAYMTENLHO HUXE CTOUMOCTU Boe-
BbIX CPEACTB, UCMONb3YEMbIX ANA UX YHU-
YTOXEHMSA.

Bupa nomexoBoro curHana
Type of jamming signal

JIBYX4aCTOTHbI CO CNOXHOIN YAaCTOTHO-
BPEMEHHO CTPYKTYpON, BO3AENCTBYIOLMIA Ha:
- MH(opMaLuio;

- CUCTeMy CNeXeHus 3a YacToToil;

- CUCTeMY ClIeXeHUs 3a 3aiePKKON.
Double-frequency, of complex
time-and-frequency structure, affecting:

- information;

- frequency tracking system;

- delay tracking system.
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bEJTOPYCCKWE BJ1A:

OT NMPOEKTOB
K PEATIU3ALNN

)KE HECKONIbKO JECATWUAETUIA CO3LAHWE N PA3BUTUE OVER THE RECENT DECADES, THE WORLD HAS SEEN RAPID DEVE-
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BECMUNOTHNKOB BO BCEM MWUPE MAET BbICOKMMIW TEMIIA-
MU 1N 3AHUMAET BAXHOE MECTO B COBEPLWIEHCTBOBAHWN
ABUALMOHHBIX TEXHOJTOTUI. NOCTOAHHO PACTET U YnCNIO
CTPAH, PA3PABATBIBAKOLWMX NJTN 3AKYTTAIOLLNX 3TN YMHbIE
MALWIWHBI. PEANTU3YIOTCA KOMMIEKCHBIE HALLMOHAJIbHBIE
MPOrPAMMbI BO BCEX COEPAX X MPUMEHEHWA. NAYT B HOTY
CO BPEMEHEM B BOMPOCAX MHTENIEKTYAJIbHOTO NEPEBOOPY-
JEHWA N B BEJTAPYCH.

LOPMENT AND IMPROVEMENT OF UNMANNED AERTAL VEHICLES WITH
THE AREA OCCUPYING AN IMPORTANT PLACE IN THE ENHANCEMENT
OF AVIATION TECHNOLOGIES. THE NUMBER OF COUNTRIES DEVE-
LOPING AND PURCHASING THESE SMART MACHINES IS CONSTANTLY
INCREASING. NUMEROUS SOPHISTICATED NATIONAL PROGRAMMES
IN ALL OF THEIR APPLICATION SPHERES ARE BEING IMPLEMENTED.
BELARUS ALSO KEEPS ABREAST OF THE TIMES IN THE ISSUES OF
KNOWLEDGE-BASED REARMAMENT.
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CeroHa npumeHeHWe MHOTO(YHKLMOHANbHBIX GECMUNOTHbBIX
aBuauuMoHHbIX Komnnekcos (BAK) ¢ 6ecnunoTHbiMM neTatens-
HbiMK annapaTamu (BJIA) yxe He 3K30TUKa,

a [IOBOJIbHO MPUBbLIYHBIA CNOCO6 pas-
Begku. Cneunanuctol yTBEpXAAIOT,
yTo Oyayuwee nmMeHHo 3a BJIA, kak u
3a BbICOKOTOYHbIMU CPeACcTBaMM No-
paxeHus. be3 comHeHus, becnunot-

HWUKM HaYyMHAIT CO3/AaBaTb peanbHylo

KOHKYPEHLMIO MMA0TMPYEMOIi aBUaLMUH.

OAHAKO HECMOTPS Ha TO YTO NoA06HbIE

neTaTesibHble annapaTtbl KBOEBaAN» elle
BO BbeTHaMme, 3Ta 06/1aCTb COBPEMEHHOM

BOEHHOW TEXHUKM [0 CUX MOp ocTaeTcs

OTHOCUTENbHO MOJIOAOA.

MpuHUMN 6ECKOHTAKTHOW BOWHbLI, Npu

KOTOpOMN nonyyeHue uHbopmMaumm JocTu-
raeTcsd C HaMMEHbIUM PUCKOM BN XKU3HW

\INNOVATIONS

The employment of multirole unmanned aircraft systems
(UAS) comprising unmanned aerial vehicles (UAV) is no longer
an exotic thing, but a common means of surveillance. Experts
say that these systems together with precision weapons will
dominate in future. No doubt UAVs are beginning to compete
with manned aircraft. And though they were applied as far back
as in the Vietnam War, this field of modern military equipment
remains relatively young.

The principle of non-contact warfare, when information is ac-
quired with minimum risk to the people, has become an integral
part of military strategy of the world's leading armies. In this

context intelligence

Since 1993, about 36 types of UAVs, de-
veloped in 15 countries, have been ap-
plied in 18 various military operations.
According to official reports, 15 ty-
pes of unmanned aircraft systems

drones become in-
dispensable, as they
are capable to get to
hard-to-reach and
dangerous places,
‘eye’ the situation

OKOM» CKaHWpOBaTb
M nepeaaBatb MH-
dhopmauuto Ha nyneT
onepaTtopa B pexume
peanbHoro BpeMeHMu.
Cneunanuctbl yacTo
oTMeyaloT: 6e3 pas-
BeKM Aaxe camas

Nofen, CTan HeoTbeM/IEMOW YacTbio CTpaTeruu
BefleHUs 60eBbIX AeiCTBUI Y BEAYILNX apMuii
Mupa. Ml B 3TOM nnaHe «pobOTHI-pa3BefunKu» npo-
CTO HE3aMEHMUMbl: OHM CNOCOOHBI MPOHUKATbL B TPYAHOAO-
CTYMHbIE M ONacHble ANS YeNOBEKa MeCcTa U CBOUM KBCEBUAALWMUM

e
Tonsko ¢ 1993 200a okosno 36 munos
6ecnunomHuKos, pa3pabomaHHbix 8
15 cmpaHax, ucnosnb3osanoch 8 18
pa3NUYHbIX apmelcKux onepayusx.
HaquHas ¢ 2003 200a 8 Upake, no
opuyuanbHeiM 0aHHbIM, 6bI10 3a-

delicmsosaHo 15 munos 6ecnu-
JIOMHbIX ABUAUUOHHBLIX CUCMEM.

CUAbHasA apmus Oy-
[eT pacToyaTb CBOU
CUNbl MOHanpacHy.

B BoeHHoOW chepe
B/TA yXe NpUMEHAITCA ANA peleHus pafa 3afay OCHOBHbIX
BUAOB pa3BefKW, PaAUO3NEKTPOHHOK 6OPbLOLI, UCNONb3YIOTCSA
B KauecTBe HOEBbIX yfapHbIX CPeACTB, CPEACTB LieneykasaHus
CUCTEMAM BbICOKOTOYHOIO OPYXMWSA, PETPaHCAALMUM B CUCTEMAX
cBa3un. B HacToswee Bpems 6e3 yuactus BAK He ob6xoanTcs Hu
OAVH BOOPYXEHHBbI KOHGAUKT. APKUM NPUMEPOM TOMY MOTYT CIly-
XWUTb NnocneaHue BoeHHble kamnaHum B HO0rocnasuu, AdraHucrane,
Ha bnuxHem Boctoke, CeBepHom Kaskase, rge bJIA (Bxopswue
B cocTaB bAK) coBepwuan AecATKM ThICAY BbIETOB, NPU 3TOM UX
06WWHnit HaneT coCTaBuA COTHM ThICAY YaCOB.

PacTeT noTpe6GHOCTb UX NPUMEHEHUA U B Pa3ANYHbIX 061aCTAX
HapoAHO-X03ANCTBEHHOrO KOMMIEKCa rocyaapcTea: 3Konoru-
YECKUN MOHWUTOPUHT, KOHTPOJb 3@ COCTOSHUEM CeNbCKOXO03AM-
CTBEHHbIX YTOAWUNA, MOHUTOPUHT TEXHUYECKOTO COCTOSHUSA Npo-
MbILEHHbIX 06bEKTOB, TPAHCMOPTHOI MHPACTPYKTYPEI, HedTe- U
ra3onpoBOfOB, BHICOKOBOBTHbIX TMHWIA anekTponepepayun. bJIA
3¢ deKTMBHbI NPU NOMCKE NOCTPafABLIMX, OOHAPYKEHUN Ypes-
BblYaiiHbIX cuUTyauuii. MocpeacTBoM 6eCNUOTHBIX NeTaTeNbHbIX
annapatoB obecneyuBaeTcs BbICOKUI ypoBeHb He30MacHoCTy
npu NpPoBEAEHUN MEPONPUATUIA C MACCOBLIM yyacTueM ntofei,

there and transmit
the data to the opera-
tor’s console in the
real time mode. Experts often admit that without intelligence,
surveillance and reconnaissance (ISR) even the strongest army
would be wasting its efforts.

The military use UAVs in various ISR and electronic warfare
missions and apply them as attack systems, target designators to
precision weapons and retransmitters in communication systems.
UASs are employed in every single contemporary armed conflict. For
instance, in the recent military campaigns in Yugoslavia, Afghani-
stan, the Middle East and Northern Caucasus UAVs (as part of UASs)
performed tens of thousands of missions, with the total flying time
amounting to hundreds of thousands of hours.

There is also a growing demand for UAVs in different fields of the
state economy, tackling the tasks of ecological monitoring, con-
trolling the state of farmlands, supervising the technical state of
industrial objects, oil and gas pipelines, transport infrastructure and
high-voltage lines. UAVs are effective in search and rescue activities
and detecting emergencies. They are used to ensure high level of

have been applied in Iraq since 2003.

Y

kC.

3




BIIK \ VPK

KOHTpONb 6€30MacHOCTM [OPOXKHOIO ABUXKEHUA U cobnioaeHne
npaBonopanka, Beferca 6opbba c TEppOPU3MOM...
Heo6xoaumocTb co3faHua bJIA, nepcneKTUBHOCTb AAHHOM

oTpacnu aBuaumu obycnosneHa MHOXeCTBOM hakTopoB. OCHOB-
HbIMU U3 HUX ABAAIOTCA:

3HAUYUTENbHbIN POCT CTOMMOCTU W yBeAMYEeHUe 3aTpaT Ha
3KCnayaTauuio NUAOTUPYEMON aBUALMOHHON TEXHUKH;

HayYHO-TEXHUYECKUI nporpecc;

COBEpLIEHCTBOBAHME TEXHONOMMYECKUX MPOLLEeCCoB M pas-
BUTWNE KOMMbIOTEPHbIX TEXHONOTUA;

HE0OX0AMMOCTb COXPAHEHUSA KM3HU U 3A0POBbA NOLEN NPK
BbINOJIHEHUW PA3NUYHbIX 3afay;

MUHUMU3ALMA

BINAHUA YyenoBeye- — @mE
ckoro akTopa Ha

X0[} Pa3IMyHbIX NPo-
LLeccos.

* * %

NWmeHHO mo3TOoMmy
co3naHune BAK ce-
rogHA CTaHOBUTCSA
nepcneKkTUBHBIM U,
UTO HEManoBaxXHo,
NPpUOLINbHBLIM Ha-
npaBneHnem pasBu-
™A nHpycTpun. Bot
AUWbL HECKONbKO
nokasaTenein, xa-
paKTepu3syoLmx no-
N0XeHune nosobHo
TEXHUKU HA MUPO-
BOM pbIHKe.
B Havane 2010
ropa paspaboTka
W cepuitHoe Npous-
Boacteo bAK ocywectBasnoch, 6onee yem B 50 cTpa-
Hax. lpu 3Tom oblee KONMYECTBO pa3iuyHbix BJIA -
pa3pabaTtbiBaeMblX, CO34aHHbIX, HAXOAAWMXCA B CEPUIAHOM
NPOM3BOACTBE — HA TOT MOMEHT yXe COCTaBAANO OKOJO Thl-
caym Tunos. Kcratu, aHanuMTUKM oTMEYaloT, YTO 3a nocnep-
HWe yeTbipe roga Mx NMPOM3BOACTBO YBENUYWUIOCL B ABA pasa.
leorpadusa rocypapcte — npoussoputenein bAK Becbma wu-
poka. MpoueHTHOEe coOoTHOWeHWEe 06Wero KOAUYecTBa Npous-
Boaumbix BJIA cpegu Bepgywmx cTpaH Mupa B NpOWOM rogy
BbIriageno cnepyowmnm obpasom: CLA — 341 annapart, unu
35% oT ux obwero yucna, U3paunb — 72 annapara, unu 7,5%,
OpaHuus — 65 annapartos, unu 6,7%, BenukobputaHus —
51 annapar, unu 4,8%, Poccus — 25 annapatos, unu 4,1%, lepma-
HusA — 22 annaparta, unu 3,6%, Kutait — 19 annapatos, unu 3,2%.
He oTcrtaloT oT Befywmx npon3sofuTeneit — 3KOHOMUYECKH
Pa3BUTLIX rOCYAAPCTB — U NPOU3BOANUTENN aBUALUOHHON TEXHUKM
B APYruUX cTpaHax mupa. B nocnegHee Bpems Habnogaercs TeH-
AEHUMA yBeNNYEeHUs CermeHTa 6ecnunoTHO aBuaLMm B CTpaHax
BnuxHero Boctoka u HOro-BocTtouHoit A3uun. Mpu 3ToM pLIHOK
BOOpYXeHui ctpaH bnuxHero n CpegHero BocToka, a Takxe

BOEHHO-TIPOMBILITEHHEIA KOMIUIEKC. BEJIAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

security during mass events, control traffic safety, enforce law and
order and conduct counterterrorism operations.
The need in UAVs and high potential of this branch in aviation is

determined by multiple factors. The main ones are:

considerable growth of the price of manned aircraft and their
operating costs;

sci-tech progress;

enhancement of manufacturing processes and development
of computer technologies;

focus on saving lives and health of personnel while carrying
out the missions;

minimisation of the human factor in various processes.

* % %

That is the reason why UASs are becoming a promising and, most
importantly, profitable line in the industry’s development. Let us
consider a number of characteristics, reflecting the position of
these systems in the world market.

At the beginning of 2010, development and mass production
of UASs was carried out by 50 countries. At that moment there
were a total of about a thousand types of UAVs, including those
under development, existing and being produced in batches. By
the way, analysts note that their production had doubled over the
recent four years. The geography of the countries manufacturing
UAVs is pretty wide. The percentage ratio of the overall number
of UAVs produced last year was the following: the USA - 341 ex-
ample (35% of the overall amount), Israel — 72 examples (7.5%),
France - 65 examples (6.7%), Great Britain — 51 example (4.8%),
Russia — 25 examples (4.1)%, Germany — 22 examples (3.6%) and
China - 19 examples
(3.2%).

Aircraft manufac-
turers in other coun-
tries also try to keep
up with the leading
producers — the de-
veloped countries.
The number of un-
manned aircraft ope-
rated by the mili-
taries of the Middle
East and South East
Asia shows a steady
rise. The arms mar-
ket of the Middle
East and North Af-
rica is currently
considered to be a
most promising one.

Foreign experts think that within the current decade annual
expenditure on research, development and purchase of UAVs will
reach $4.5 billion with the world UAV market exceeding $55 bil-
lion. At the same time the European market of military drones,
excluding the combat ones, will reach $6 billion. As a result, the
share of Europe in R&D and purchase of UAVs will be second after
that of the USA and exceed 10% of the world market.




CeBepHoi AQpuKM paccmaTpuBaeTca cneumanucTamu Kak oguH

13 Hanbonee nepcnekTuBHbLIX.

Mo MHeHWI0 3apyOeXHbIX IKCNEPTOB, B GAMKaiilee fecATUIeTUE
@XerogHble 3aTpaTbl Ha BbINMOJHEHNE HAaYYHO-UCCNeA0BaTENbCKUX
M OMbITHO-KOHCTPYKTOPCKMX paboT (HNOKP) v 3akynky BJIA Bo3-
pacTyT o 4,5 mapa gonnapos, a 06beM 06LWEMUPOBOro pbiHKa

BJIA npeBbICUT HbiHE peKkopaHble 55 mnpg
ponnapos. [pu 3TOM 0XMAaeTcs, 4To eBpo-
nencKuii polHOK BoeHHbIX BJIA, 6e3 yyeTa
60€eBbIX, ALOCTUFHET WeCTU MAPS [ONaPOB.
B pesynbTate Ha gonto EBponbl, koTopas
BbIAEeT Ha BTopoe nocne CUWA mecto no
peanusaumn HWOKP 1 3akynkam BJ1A, bypet
npuxoauTbcs Gonee 10 NpoLEHTOB MUPO-
BOrO pbiHKa.

Mpu aHanu3e 3KCNOPTHOTO MoTeHuMana
pbIHKA ClIelyeT yUYNUTbIBATb, 4TO OECMUNOTHU-
KW, KOMNIEKTYIOLWME N3LEeNNA U TEXHONOTUY,
ucnonb3yemble npu cosganuu bJ1A, nonapa-
toT nop, cornaweHue MTCR no KOHTpONIO HAA
pacnpocTpaHeHueM BecnuaoTHbIX CUCTEM
W pakeT, cnoCobHbIX 06ecneynTb JOCTaBKY
OpYXMA MaccoBOro NOpaXeHus.

C yyeTom 3TOro W [eiCTBYIOWMX MEXro-
CYAApCTBEHHbIX cornaweHunii 3akynka Pec-
ny6nukoit benapycb coBpemeHHbix BAK ¢
TaKTUYECKUM Pajuycom npuMeHeHns bonee
150 KM He npeAcTaBnAeTcA BO3MOXHOW. B
cBA3M ¢ 3TuM benapycb MoxeT noaTBep-
AUTb MO3ULMIO TOCYAAPCTBA C BbICOKUM
YPOBHEM Hay4YHO-MPOU3BOLCTBEHHOrO MNO-
TeHlMana, camoctoaTenbHo co3pas bAK.

MHHOBAIIUHA \ INNOVATIONS

Analysing the market’s export potential one should take into

account that unmanned aircraft, as well as the componentry

(s
llomeHyuanbHbIMU OpeaHU3aYUAMU-
ucnonHumenamu (coucnonHumens-
mu) pabom no coz0anuto bAK 6binu:
yypexoeHue 06paszosaHus «BoeHHas
akademus Pecnybnuxu benapyce»;
pecnybIuUKaHCKOe yHUMAapHoe npous-
sBodcmseHHoe npednpuamue «KoHyc»
(HbiHe — pecnybiuKkaHckoe doyepHee
YHUmMapHoe npou3sodcmseHHoe npeo-
npuamue «KoHyc» pecnybiuKaHckoeo
YHUmMapHozo npeonpuamus «Hayyro-
npakmuyeckul yeHmp HAH benapycu
no MexaHu3ayuu ceabcKo2o x03AU-
cmea»); 2ocydapcmseHHoe HayyHoe
yupexoeHue «®Pu3uko-mexHudeckull
uHcmumym HAH benapycu»; Hay4Ho-
uccnedosamesbckue pecny6auKaH-
CKue yHumapHsie npednpusmus «HUN
cpedcms asmomamu3ayuux u «HUNIBMy»
(HbiHe — 0AQ «ATAT — cucmembl ynpas-
NleHUA» — YNpasaaWas KoOMNaHus
xonouxza «leouHgopmayuoHHsie cu-
cmembl ynpasneHus» u «HUNIBM»);
pecnybuKaHckoe yHUmapHoe npeo-
npuamue «MuHckul asuayuoHHbIU 3a-
800»; 000 «llepuod»; 000 «Mudusu-
caHa»; 000 «Kb NHoena» u dpyaue.
>aD

and technologies applied during their production must comply
with the Missile Technology Control Regime (MTCR), providing
non-proliferation of unmanned systems and missiles capable of
delivering weapons of mass destruction.

The limitations imposed by MTCR and the
current interstate agreements deny Belarus
an opportunity to buy modern UASs with
a tactical range of over 150 km. However,
Belarus is able to prove its position as a
state with a high scientific and production
potential, capable of developing drones on
its own.

* * %

It should be noted that Belarus has been
developing unmanned aircraft systems and
their componentry since the 1990s, but
active work in the area began in 2005.
However, their activities before 2010 can
be compared to a marathon swim, in which
every swimmer has an individual lane. The
main UAS developers were Belarusian de-
fence companies and organisations of dif-
ferent property forms.

Unfortunately, the contractors were con-
ducting research and development at the
time separately, without coordinating their
efforts. There was no system approach to
the problem and as a result many developers
withdrew from the race at the very start.




L - CpaBHUTbL C Mapa(bOHCKVIM 3anjibiIBOM, rae y KaXaoro U3 nnos-
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S o The best UASs, developed by the most initiative Belarusian

CToMT OTMETUTB, YTO pa3paboTka 6ecnUNOTHLIX aBUa- research groups were presented at the MILEX international
LMOHHBIX CUCTEM M UX COCTABHbIX YacTeil B arms show in 2007, as well as during the Osen 2008 and
Pecny6nuke benapych Begetcs ¢ 90-x rogos Zapad 2009 large-scale manoeuvres, which included demon-
XX BeKa, HO Ha4yano aKTMBHOMN AeATeNbHOCTU strations of modern and promising military hardware.
6enopycckux paspaborunkos BAK npuxogutcs Ha
2 rog. Bnpoyem, nx gestenbHoctb Ao 2010-ro MOXHO

LYOB MHAMBUAYANbHASA LOPOXKA. OCHOBHLIMU UCMONHUTENAMY
(coucnonnutensmu) pa6ot no cozganuto bAK — yyactHukamu
TaK Ha3blBAEMOrO «3anbiBay» — 6bIM OpraHn3aLmm 060poH-
HOro cektopa akoHoMuku Pecnybnuku benapych (nanee —
0C3) pa3nuyHbIX hOpM COOCTBEHHOCTH.

During that period the

K coxaneHuto, B 3TOT nepuop nccnefoBaHus 1 pa3pabotku Belarusian State Military Industrial Com-
B o6nactn BAK 1 ux cocTaBHbIX YacTeil NpoOBOAMAUCL Pa3po3- mittee was working on the issues of combining
HEHHO, OTCYTCTBOBA/ CUCTEMHBIN MOLAXOL K peleHUt0 JaHHON efforts of all Belarusian developers, organising cooperation bet-
npo6aembl. Ha3BaHHbI «3annbiB» HOCUN KpaiiHe HECOrNacoBaH- ween them, as well as with Russian companies and launching UAS
Hbll XapaKTep, B pe3ynbTaTe Yero MHOTMe «MIOBLbI» COWN C production in the country.
AMCTaHLMKU B CAMOM ee Hayane. In 2010, the committee decided that the problem deserved

Hanbonee sapkue pa3paboTKM MHULMATUBHBIX GENOPYCCKUX to be dealt with within a separate state target programme. The
uccnepoBaTeNnbCKuUX rpynn B o6nactu cospaHua bAK moxHo ‘swim’ turned into a relay race, with established participants
6bi10 yBuAeTb B 2007 roay Ha MexayHa- and a known distance.

POLHOI BbICTaBKE BOOPYXKEHUI U BOEHHOM e According to the committee’s estimates,
TexHUKU «MILEX». He cTanu uckntoyeHunem Belarusian companies and organisations (of
KpynHomaclwTabHble yyeHns «0ceHb-2008» different property forms) are capable enough
n «3anaa-2009», B pamKkax KOTOpbIX 6binn to develop multirole UASs of various purposes
NPOAEMOHCTPUPOBAHbLI COBpPEMEHHbIE U and types within the next five years.

nepcneKkTMBHble 00paslbl BOOPYKEHUA U Having assessed the amount and sophisti-
BOEHHO TEXHUKK. cation of the work to be done and the large

B atoT nepuop B locyfapCTBEHHOM number of defence contractors to be involved,
BOEHHO-NpPOMbIWNEHHOM KomuTeTe be- in 2010 the Military Industrial Committee
napycu nNpoBOAUAUCL MCCNEeAO0BAHUSA worked out the Security, Prevention and Re-
BO3MOXHOCTU KOHLUEHTpauuu ycuauin covery of Emergencies state integrated target
BCEX OTEYEeCTBEHHbIX Pa3paboTyuKoB, sci-tech programme for 2011-2015 and as part
pewanucb BONPOCH OpraHu3ayuMm Koo- of it, the Versatile Unmanned Aircraft Sys-
nepauum (B TOM 4ucne C pPOCCUNCKU- tems and Their Production Technologies state
MU NPeanpuUATUAMM), NO3BONAOWME HaNafUTb B pecnybau- sci-tech programme for 2011-2015. The latter is aimed at avoiding
Ke NpoM3BOACTBO GECMUNOTHBIX aBUALMOHHbBIX KOMNNEKCOB. development of single-type UAVs and componentry, boosting

B 2010 roay l'ockoMBoeHNpoMoM 6biia OKOHYATeNbHO onpeje- the process, cutting costs and providing earmarked financing.
NleHa uenecoobpasHoCTb peleHns AaHHOM The programme is mainly aimed at deve-
npobiembl B paMKax OTAENbHOM rocyaap- @®  loping and productionising versatile UASs
CTBEHHOI LeNeBoN nporpammbl. «3anibiBy» for ensuring security and defence capacity,
npeBpaTuaCcs B 3CTaeTy C KOHKPETHbIMY solving various tasks of the country’s economy
YYaCTHUKAMMU M HA BMONIHE KOHKPETHYIO and raising the companies’ export poten-
ANCTaHLMIO. tial by mastering basic processes in modern

CeropHAWHME BO3MOXHOCTU OTEYECTBEH- aircraft production. The defence contrac-
HbIX MPEANPUATUIA U opraHusaumin (pas- tors involved will have their scientific and
NNYHbIX GOpM COBCTBEHHOCTH), NO OLLEHKaM production facilities improved to meet the
lockoMBOEHNPOMA, NO3BONAOT CO3AATh B requirements of development, testing, mass
OnnKaiwmne NaTb €T MHOTOMYHKLMUOHANb- production, after-sales servicing, operation
Hele BAK pa3nuuyHoro npegHasHayeHus w and out-of-warranty sci-tech maintenance
Knacca. of UAVs in Belarus.

Ncxoas M3 06bema u CIOXKHOCTH NNaHUpy- The programme’s implementation will result
eMblx paboT, a TakxKe yuuTbiBas 60bLOe Ko- in the establishment of a sci-tech, technologi-
nuyecTBo npeanpuaTuil (opranusauuit) 0C3, cal, production and legal base for the develop-
KoTopble ByayT UX OCYWECTBAATb, B LENAX ment, testing, mass production and employ-
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UCKNIOYEHUA OfHO-
TUNHBIX pa3paboTok
BJ1A n HomeHKnaTypel
KOMNNEKTYIOWNX 13-
Oenuii, CoKpaleHus
CPOKOB, CHUXEHUA
3aTpat Ha paspa-
6oTky BJIA, cToumo-
cTu paboT u opra-
HU3auMu Lenesoro
tbnHaHCcupoBaHNA B
2010 ropy lockom-
BoeHNnpomom 6bina
nposejeHa paboTta
no opraHu3auum ro-
CYRApPCTBEHHON KOM-
NNeKCHON ueneBoW
Hay4yHO-TeXHUYECKOW
nporpammel «beso-
nacHoCTb, Npeaynpe-
XOeHue n NUKBUAA-
LUMA Ype3BblYaNHbIX
cuTyaumin» Ha 2011-
2015 rr. B ee pamkax
[ockomBOeHNpOM
MHULMUPOBAN OTKPbI-
Te rocyfapCTBEHHON

\INNOVATIONS

Pabomsi no co3daruto bAK ce2o0Hs
moeym 8binosHams: 0AO «ATAT - cu-
cmemMbl YynpasneHuay — ynpasafaowas
KomnaHus xonouHea «eouHgpopmayu-
OHHble cucmemsbl ynpasaeHusay, 0A0
«HUWN3IBM», OAO «ATAT-CUCTEM», 0AO
«558 ABUGUUOHHbIU peMOHMHbIU 3a-
800», 0AO «lleneHe», 0AO «Kb Padap»,
3A0 «Axcap», 3A0 «[pynna npou3soo-
CMBEHHbIX MexHoM02Ull U aBUAYUOH-
HO20 MAWUHOCMpPOeHUA «A3apomaiiy,
000 «benMukposonHbi», 000 «leo-
csa3b», 000 «llepuod», 000 «Mudu-
sucaHay, 000 «Kb WHdena», benOMO
(YN «JIIMT»), THY «WUHCcmumym
¢usuku um. b. . Cmenanosa», HY
«Qu3uko-mexHuyeckul uHcmumym
HAH benapycu», THY «MHcmumym
mamemamuku HAH benapycuy», THY
«MIHcmumym mensio- u MmaccoobmeHa
um. A.B. Jlbikosa HAH benapycu», Y0
«benopycckuli 2ocydapcmseHHbili yHU-
sepcumemy», Y0 «BoeHHas akademus
Pecnybnuxu benapyce», YIT «YHumex-
npom bI'Y», Hay4HO-npou3sodcmBeHHoe
pecnybiuKaHCKOe yHUmapHoe npeo-
npusmue «KbTIM-OMO» u Opyeue.

AGAT - Control Systems is a company fea-
turing a high sci-tech potential, modern
production facilities and vast capabili-
ties in manufacturing special-purpose
and dual-use products, which makes
it one of the largest Belarusian deve-
lopers of automated control systems
and special automation equipment.

ment of multirole
UAVs of various pur-
poses and types, ca-
pable of performing
day and night air
reconnaissance and
monitoring of ob-
jects and areas in

Hay4yHO-TeXHUYECKOW

nporpammbl «MHoro-

tyHKUMOHaNbHble 6ECNUNOTHBIE aBUALUOHHBIE KOMNIEKCHl U
TEXHONOrMM Ux Npon3soacTea» Ha 2011-2015 rr.

OcHoBHas uenb lMporpammbl — pa3paboTka U 0CBOEHUe B
npou3BOACTBE MHOTO(YHKUMOHanbHLIX BAK gns obecneuve-
HuUs Ge3onacHocTH, 060poHOCNOCOBHOCTU U peleHUs 3a-
LAy HAapOAHO-X03ANCTBEHHOrO KOMMEKca rocyaapcTea, no-
BbllWEeHMEe 3KCMOPTHOrO MoTeHLUMana NpefnpuaTUin 3a cyet
0CBOeHMs 6a30BbIX TEXHONOTMIA NPOU3BOACTBA COBPEMEHHOI
aBUALMOHHOM TeXHUKU. [pesycMOTPEHbI TAKKe MeponpUATUS
no CO3AaHWUI0 U PA3BUTUIO HAYYHO-MPOU3BOLCTBEHHOW Hasbl
npegnpuaTuin (oprannsauuin) 0C3, HeoOxoguUMoOU ans pas-
paboTKM, NpPOBEAEHMA UCNBITAHWUI, OPTraHU3AUUM CEPUIHOTO
NPOU3BOACTBA, FAaPaHTUIHOTO OOCAYKUBAHUA, NPUMEHEHUS U
nocnerapaHTUMHOIO HayYHO-TEXHUYECKOrO COMPOBOXACHUSA
BJ1A B Pecny6nuke benapycs.

B pesynbtate peanusauuu Mporpammbl dyget cospaHa
HayYHO-TEeXHUYEeCKas, TEXHONOTUYecKas, NPOU3BOACTBEHHAS U
HOpMaTUBHO-NpaBoBas 6a3a Ans pa3paboTku, UCMBITAHUIA, CEpUii-
HOro MPOWU3BOACTBA M UCMONb3DBAHUA (3KCNAyaTauun) MHOTO-
tdyHKuMoHanbHbIX BAK pasnnyHoro npegHasHavyeHus U Kknacca,
CNoCOOHbIX NPOBOAUTL BO3AYWHYK
pa3BefKy U MOHUTOPUHT 06bEKTOB
(MecTHOCTH) AHEM M HOYBIO B Jt0-
ObIX YCNOBUAX 0OCTAHOBKMU.

CeropgHsa [OCKOMBOEHNPOM ABAAETCA FOCYRAPCTBEHHBIM
3aKa34YMKOM-KOOPAMHATOPOM BCEX MEpOnpUATUA NO CO3[aHUI0
BAK, npoBogMMbix B paMKax rocyfapCcTBEHHOW KOMMIEKCHON

e

any conditions.

The Military Indus-
trial Committee today is the state customer and coordinator of all
the activities on the development of UASs, conducted within the
state integrated target sci-tech programme.

Taking into account the specific requiremens to the systems’
purposes, application conditions and development techniques,
the Versatile Unmanned Aircraft Systems and Their Production
Technologies (UASs and Technologies) state sci-tech programme
has been divided into two subprogrammes.

Subprogramme 1 provides for the development and produc-
tionising of science-intensive baseline technologies and materi-
als for elements of UAVs, as well as development of payload and
multipurpose UASs. The subprogramme’s state customer is the
Belarusian National Academy of Sciences, and the head contractor
is the Physical-Engineering Institute.

The subprogramme also implies development of portable drones
for economic and special-purpose use.

Within the framework of this subprogramme Belarusian compa-
nies are implementing over ten technical assignments aimed at
developing the scientific and processing basis for further produc-
tion of UAV elements, airborne equipment and information and
communication technologies.

Subprogramme 2 provides for the development of a number
of special-purpose versatile UASs. The subprogramme’s state
customer is the Military Industrial Committee and the head con-
tractor is AGAT — Control Systems JSC, management company of
the Geoinformation Control Systems Holding.

Relying on the results of Subprogramme 1, versatile unmanned
aircraft systems of various purposes and types are to be developed
within the framework of Subprogramme 2.
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LLeNeBoMN Hay4YHO-TEXHUYECKON NPOrpamMbl.

C yyeTom cneundnKn Ha3HAYEHUA U YCNOBUN NPUMEHEHUA
BAK ans peweHus 3afay, a Takxe 0Co6eHHOCTeN UX pa3paboTku
rocyfapcTBeHHasa HayYHoO-TexHMYeckasa nporpamma «MHoro-
(yHKLUMOHANbHbIE 6ECNUNOTHbIE aBUALMOHHBIE KOMMIEKCHl U
TeXHONorum ux npomssopcTea» («bAK n texHonornm») cogepxut
ABe NOANPOrpamMmbl.

BOEBOE NPWMEHEHWE BIJTA

Kak Tonbko CLUA Hayanu BoitHy B AdraHu-
CTaHe, MHOTME U3 GOEBMKOB CTany McKaTb
y6exwuue Ha TeppuTopun MNakuctara. W xora
NPaBUTENLCTBO ITOV CTPaHbI 0DULKANLHO
He MPU3HAET AaHHbIA (aKT, amepuKaHckue
6ecnunoTHble neTatenbHble annaparsl B xoge

filled with relevant technical assignments. The head contractor will
arrange the production of the command radio link and develop the
UAS ground control station.

Within the framework of Subprogramme 2, the 558th Aircraft
Repair Plant and Indela independent development laboratory are
designing and productionising the UAV's airframe and the internal
combustion engine. The NTLab-IS company is engaged in the deve-

Estimated

Militant Deaths

from U.S. Drone Strikes
in Pakistan

YHCTO GOEBUKOB, YHUUTOKEHHBIX 132 TOTAL DEATHS
B pe3ynbTaTe NPUMEHeHUsA aMeph L
KaHckux bJIA B Makucrane Aol

While the United States might be at war in Afghanistan, many
of the people we are trying to fight seem to be taking refuge
in Pakistan. While the government won't acknowledge it, there
is a massive operation using unmanned aircraft to hunt and
kill militants in Pakistan. The New America Foudation has
been tracking these operations since 2004, and their numbers
show that as the war in Afghanistan winds down, our attacks
in Pakistan are increasing.

i 4 Deaths / 4 noru6unx

Estimated

Civilian and Militant
Deaths from U.S.

Drone Strikes in Pakistan

Yueno MUpHLIX KxuTenei u 6oe-
BUKOB, NOTMGWMX B pe3ysibTaTe
npuMeHeHns amepukaHckux BJIA
B [akucrane

2009
Low Estimate _High Estimate | 0\ pezope High Estimate
Mo MAHUMANb- Mo makcu- 110 MUHMMAnb- Mo makcu-
HbIM OLieHKaM MabHbiM  HbIM OLEHKaM MaNnbHIM
2008 OUeHKaM 2004_07 OLEeHKaM

Low Estimate  High Estimate  Low Estimate  High Estimate

Mo makcu-
MafibHbIM
oleHKam

Mo MuHUmMans-
HbIM OLieHKaM

Mo MuHUMans- Mo makcu-
HbIM OUeHKam ManbHbIM

TOTAL / BCErQ ““""

nosHoMacwTabHbIX onepauyuit perynapHo
o wn Tam
«Anb-Kanabi». HaunHas ¢ 2004 roaa Hekom-
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MNepBasa nognporpamma npegycMatpuBaeT pa3paboTKy M
OCBOEHME B MPOU3BOACTBE HAYyKOEMKUX 6A30BbIX TEXHONOTUII U
matepuanos ana anemeHToB bJIA, co3gaHue ueneBbix Harpy3ok
n BAK MHOrodyHKLMOHANLHOrO Ha3HavYeHuA. focynapCTBEHHbIM
3aKa3yuKom nognporpammbl fiBnsetca HauuoHanbHas akapge-
MUA Hayk benapycu, ronoBHOI opraHu3auueii-ucnonHuTenem —
®usnko-TexHuyeckuint uHctutyT HAH Benapycu.

[laHHas nognporpamma npejnonaraeT Takxe co3fjaHue nepe-
HoCHbIX BAK HapoLHO-X03AMCTBEHHOrO M CNelnanbHOro Ha-
3HayeHuA.

B HacToslee BpeMs 0TeYeCTBEHHbIMU NPeanpuATUAMMU (pasimny-
HbIX GOPM COOCTBEHHOCTH) B paMKax 3TOM NOAMPOrpaMMbl peanu-
3yetcs 6onee 10 3afaHuii, HaNpPaBIEHHbIX HAa Pa3paboTKy HayYHbIX
1 TEXHONOTUYECKMX OCHOB CO3AaHUs KomnoHeHTOB BJIA, 6opToBoit
annapatypbl 1 UHPOPMALUOHHO-KOMMYHMUKALMOHHBIX TEXHONOTUI.
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in Pakistan Nakucraxe T
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Low Estimate \ Mo MUHMMAnbHbIM OLEHKaM

SOURCE The New America Foundation

lopment and productionising of piloting and navigation systems, as
well as an airborne module of video data acquisition, processing and
storage. Atomtex is to study optimal methods of designing equip-
ment for aerial radiation reconnaissance of the terrain. And the
B.I. Stepanov Institute of Physics will work on systems of laser and
optical surveillance in difficult visibility conditions. Development
and productionising of airborne equipment of optical-electronic
intelligence in the visible and infrared wavebands will be started
by the LEMT scientific and technical centre.

Technical assignments for the development and productionising
of a mobile ground launcher, UAS service simulation test equip-
ment and systems of signalintelligence and electronic warfare are
waiting to be included in the subprogramme, too. In addition, the
subprogramme’s implementation schedule includes requirements for
the development of a UAS with an operating range of up to 300 km.




Bropas noanpo-
rpamma npepgycma-
TpUBaeT CO3fAaHue
LLesioro psiga MHOro-
GYHKLWUOHANbHBIX
BAK cneunanbHoro
Ha3HauyeHusa. lo-
CYBapCTBEHHbIM
3aKa34YMKOM 3TOW
noanporpamMmbl sB-
naetca fockomBoeH-
npoM, TONOBHOW
opraHu3zauuem-
MCNoNHUTENEM -—
0AO0 «ATAT -
cucTeMbl ynpasne-

HUA» — yNpaBnaoLWas KomnaHua xonguura «feouHdopmaLmoH-
Hbl€ CUCTEMbI YNPABAEHUA».

C y4eTOM noayYeHHbIX pe3ynbTaToB NepBOW NOLNPOrpaMMb
B paMKax BTOpOil niaHupyeTca pa3paboTka U NPOU3BOACTBO
MHOTO(YHKLMOHANbHbBIX 6ECTTMNOTHBIX KOMMIEKCOB CMELUaNbHOrOo
Ha3HA4YeHWs pas3NIMYHOro Knacca.

* * %

Ha ocHoBe TpeboBaHUil, NpeabABNAEMbIX 3aKa34YUKOM K nep-
cnekTuBHbiM BAK cneunanbHoro HasHauyeHus, OAO «ATAT -
CUCTEMbl YNPaBNEHUA» — YyNPaBNAoLWan KOMNAHNA XONAUHTa
«leonHdoOpMaLMOHHble cUCTEMbl ynipaBaeHUa» pa3paboTaHo
KOMMNNEKCHOe TaKTUKO-TexHMYeckoe 3apaHue — co3gatb BAK c
paguycom npumeHeHusa pgo 100 km. B HacToswee Bpemsa nog-
nporpamMmMmbl roCyAapCTBEHHOW Hay4YHO-TEXHUYECKOW Nporpam-
Mbl «BAK 1 TexHonorum» HanonHsertca 3agaHuamu. fonosHoe
npefnpuATMEe-UCNONHUTENb NPOrpaMMbl OpraHM3yeT Npou3Boj-
CTBO MH(HOPMALUOHHO-KOMAHLHOW PajUONUHUM, OHO Xe GyaeT
€034aBaTb HAa3eMHbI NYHKT ynpasneHus bAK.

B pamKax 3agaHuit BTOpoi nognporpamMmel pa3paboTka 1 ocsoe-
Hue B npou3BoacTBe nnaHepa bJIA c gBuratenem BHyTpeHHero
cropanus nposoautca 0OAO «558 ABMALMOHHLI PEMOHTHbIN
3aBog» cosmectHo ¢ 000 «Kb WUupena». YN «HTNa6-NUC» BbI-
nonHseTcs pa3paboTka M 0CBOEHWE B NPOM3BOACTBE NUIOTAXKHO-
HaBUraLMOHHbIX KOMNNEKCOB (B TOM Yucie co3faHue 6opToBOro
Mofyns noayyeHus, 06paboTku u xpaHeHus BugeouHdopmaLuu).
WccnepoBavns u BbI6Op ONTUManbHbLIX METOAOB MOCTPOEHMA
annapaTypbl BO3AYWHOW pagnauMoHHON pa3BefKU MeCTHOCTH
nopydeHo nposectu HMNYM «ATomTex», a pa3paboTKoi nasepHo-
ONTUYECKOMN CUCTEMBI HABNIOLEHUS B CIOXHbBIX YCIOBUAX BULU-
mocTu 3anmyTcs B THY «MHcTuTyT dhusmkm umenn b. U, Crenanosa
HAH Benapycu». Pa3paboTKy 1 ocBoeHue B npon3soacTee 6op-
TOBOW annapaTtypbl ONTUKO-3/€KTPOHHO! pa3BefKu B BUAUMOM
1 WHDPaKpPacHOM [Uana3oHax HayHYT B HayYHO-TEXHUYECKOM
ueHTpe «JIIMT».

B ouepegu ans otOopa v BKNOYEHUS B NOLNPOrpaMmy CTOST
3afiaHus no pa3paboTKe U 0CBOEHUIO B NPOU3BOACTBE MOOUNbHOI
Ha3eMHOIl NYCKOBOII YCTaHOBKM, CO3[iaHWI0 annapaTypbl UMUTALM-
OHHOrO MOAENMpPOBaHUA U ucnbiTaHuit komnnekca bAK, annapa-
Typbl Pafno- 1 pafMOTEXHNYECKON pa3BefKu, PaAN03EeKTPOHHON

\INNOVATIONS

In the near future the Military Industrial Committee is planning
to further exploit the issues, studied within the subprogrammes.
The most promising lines are seen to be vertical takeoff and landing
UAVs, as well as various reconnaissance, information and combat
robotic systems. Working in these directions Belarusian companies
will rely on the technologies and systems, developed within the UASs
and Technologies state sci-tech programme.

* * %

Acting as the state customer, the Military Industrial Committee
coordinates all the activities within the Security, Prevention and
Recovery of Emergencies state integrated target sci-tech pro-
gramme for 2011-2015, which comprises the UASs and Technologies
and the Emergency Prevention sci-tech programmes, as well as the
Scientific Support of Security and Emergency Prevention research
programme.

The Military Industrial Committee has established a coordinating
council on the state integrated target sci-tech programme, headed
by one of deputy prime-ministers of Belarus. The council has already
held two sessions, where its members have summarised intermedi-
ate results of the programme’s implementation and discussed the
existing problems and the ways of solving them.

* * *

Belarusian companies have a wealth of experience in repair and
improvement of air materiel, but it will be their first attempt to
develop aircraft. Itis a principally new direction for Belarus, which
is to lay the founda-
tion of the country’s
aircraft industry.

The vast majority
of developments will
be on a par with their
foreign analogues and
even exceed some of
their characteristics,
and the projects will
meet national and in-
ternational standards.

Price is immensely im-
portant for a product’s competitive edge in the international mar-
ket Thatis why it is planned to make Belarusian unmanned aircraft
systems much cheaper than the foreign ones.

The sophisticated theoretical and experimental studies are aimed
at raising to a new level the performance of promising materials and
units, applied in new-generation UASs, avionics, control systems and
equipment for receiving/transmitting and processing information.
This will allow:

developing methods of designing and manufacturing new
aircraft materials and systems, featuring lower power consumption,
smaller weigh and size, higher radiation resistance, improved reli-
ability and longer service life;

working out new effective techniques of detecting emission
sources with different wavebands;

making new-generation optical and radio-electronic devices
and obtaining new distributed computing technologies.
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60opbObl. Kpome 3Toro, rpagukom peanusauuu nognporpammbl
npeaycMOTpeH 0TOOP KOMNJIeKCca 3aaHuil No CO34aHMI0 MHOTO-
tyHKkumoHanbHoro BAK c paguycom npumeHenuns go 300 kM.

B ckopom BpemeHn [OCKOMBOEHNPOMOM MAaHUpyeTCs pas-
BUTWUE WCCNEAYEMON B paMKax MOLMNPOrpaMmbl TEMbl MO pas-
paboTke BAK BepTMKanbHOro B3neTa U NOCAAKMU, PasUYHbIX
pa3BefblBaTeNbHbIX, MHOOPMALMOHHbLIX U 6OEBbIX PO6OTU3M-
POBAHHbIX KOMNAEKCOB C MPUMEHEHUEM CO3[AHHbIX B PaMKax
roOCyfapCTBEHHOW HayYHO-TexHUYecKoi nporpammbl «bBAK u
TexHonormmu» Ha 2011-2015 roabl TexHonoruin n 06pasuos BAK
pas3nnYHOro Knacca.

* * %

lockoMBOEHNPOMOM, KOTOpbIN noctaHoBneHnem Coseta Mu-
HUcTpoB Pecnybnuku benapycb onpefeneH rocyAapcTBEHHbIM
3aKa34MKOM-KOOPLUHATOPOM, MPOBOANUTCA paboTa no Koop-
AVHALMKN BCeX MEpPONpUATUIA rOCYAAaPCTBEHHON KOMMIEKCHON
LueneBon HayYHO-TEXHUYECKOMN nporpammbl «be3onacHoCTb,
npeaynpexpeHune n NUKBUAALNA YPe3BbIYAMHBIX CUTYALUIY Ha
2011-2015 ropabl, pa3genamu KOTOpoOt ABAAIOTCA rOCYAAPCTBEH-
Hble HayYyHO-TexHW4eckue nporpammbl «BAK n TexHonoruny,
«3awumTa oT Ype3BblUaHbIX CUTyaLMA» U rocyaapcTBeHHas
nporpamma Hay4HbIx uccnefnoBaHuii «HayyHoe obecneyerue
6€30MacHOCTH U 3aLMTbI OT YPE3BbIYANHBIX CUTYALIUIIX.

B HacToswwee BpemAa [0CKOMBOEHNPOMOM CO3[aH M aKTUBHO
paboTaeT nof pyKOBOACTBOM O HOTO U3 3aMeCTUTeNeil NnpeMbep-
MuHucTpa Pecnybnuku benapych KoopanHauMOHHbIA COBET MO
rocyfapCTBEHHOW KOMNIEKCHO LiefieBO HayYHO-TeXHUYECKOM
nporpamme. [lpoBefeHbl yxe [Ba 3acefaHna AaHHOrO COBeTa,
Ha KOTOPbIX NOABEAEHb MPOMEXYTOUHbIE UTOMN peann3auuu
MeponpuATUIA pa3fenoB NPOrpamMmbl, PaCCMOTPeHbI NPobieMHble
BOMPOCH! K HAMEYeHbl NYTK UX pelleHus.

* * %

benopycckve npepnpuaTus uMetoT Goratelil onbIT B Mpo-
BeleHUN PeMOHTa U MOLEPHM3aLMMU aBUALMOHHON TEXHUKM, a
BOT pa3paboTKa neTaTenbHbIX annapaTtoB GyaeT NpoBOAUTLCA
BnepBble. Peannsaunsa 3Toro HanpaeneHWs NOAOXKUT Hayano
pa3BuUTHIO 6ENOPYCCKOI aBMACTPOUTENIbHO OTpachy.

Mogasnsiowee 60NbWMHCTBO pa3paboTok GyAeT BbINOAHEHO
Ha ypoBHe 3apy6exHbiXx aHaNoroB W Jaxe NpeB30MAET UX MO
pAfy napameTpoB, a pa3pabaTbiBaemMble NpoeKTbl OyAyT COOT-
BETCTBOBATb PECNYONMKAHCKUM U MEXAYHAPOAHbLIM CTaHAApTaM.
BaxXHbIM AN KOHKYPEHLMWN HAa MUPOBOM PbIHKe CTaHeT LLeHOBOM
nokasatesb. lnaHupyercs, 4to cToMMocTb Genopycckux BAK
OKaXeTCs 3HAYMTENbHO HUXKE CTOUMOCTH 3apybexHbix becnu-
NOTHbIX aBMALMOHHbIX KOMNIEKCOB.

MpoBefeHMe KOMNAEKCHbIX TEOPETUYECKMX U IKCNEPUMEH-
TaNbHbIX UCCNEA0BAHMIT N0 06ecneyeHn0 Ka4eCcTBEHHO HOBOTO
YPOBHSA TEXHUYECKUX XapaKTepPUCTUK NepCneKTUBHbIX MaTepua-
NOB, KOHCTPYKTUBHBIX y310B U 6n10Kk0B BAK HOBOro nokoneHus,
06pa3uos 60pToBOIl annapaTypbl, CUCTEM YNPaBAEHUA U NpUeMa-
nepefayu MHHOPMaLMN U TEXHONOMUiT ee 06pabOTKM NO3BOUT:

paspaboTtaTb MeTOfbl MPOEKTUPOBAHUA M NMPOU3BOACTBA
HOBbIX MaTepu1anoB As aBUALMOHHON TEXHUKMW, HOBOW 3NEMEHT-
HOVi 6a3bl [is BOPTOBbLIX CUCTEM, 0OECNeYnBaIOLNX CHUKEHME
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3HepronoTpebneHns, MaccorabapuTHbIX XapaKTePUCTUK, NOBbI-
(WeHMe PaanaLMOHHON YCTOMYUBOCTH, HAAEKHOCTU U YBENNYeHe
pecypca 3TUX CUCTeM;

pa3paboTaTb HOBble 3peKTUBHbIE METOAbl 06HapyXKeHMUS
MCTOYHMKOB U3NYYEHUS PA3INYHOMO AMANA30HA;

€034aTh ONTUKO- U PAMO3NEKTPOHHbIE NPUGOPLI HOBOTO
MOKONEHMS, NONYYUTb HOBbLIE TEXHONOTMU PACNpeaeneHHol 06-
paboTKM faHHbIX.

* % %

Paspabotka BAK u TexHonoruit ux npouMsBoacTea sABaseTCs
HAYKOEMKUM, BbICOKOTEXHONOTMYHbLIM NPOLLECCOM.
BOT T0/IbKO OCHOBHbIE TEXHONOTMM, UCMOJIb3YEMbIE MPU NMPOM3-
BOACTBE GECNUNOTHBIX KOMMJIEKCOB (HE TONbKO aBUALMOHHBIX):
pa3paboTKa U NPOU3BOACTBO COBPEMEHHbBIX KOHCTPYKLMOH-
HbIX MAaTepuasos, NpPexae BCero KOMMNO3UTHLIX, C NPUMEHEHUEM
HaHOMOKPbITUIA;

COBpPEeMeHHbIe KOMMbIOTEPHbIE TEXHOIOTUMU, BK/I0YAs MHOTO-
npoLeccopHble cucteMbl c6opa, 06paboTKN U XpaHEHUSA aHHbIX;

pa3paboTKa CMCTEM aBTOMATMUYECKOrO yNpaBieHUs Kak OT-
pacnb KUGepHeTUKM, COMpPsXKEHHAs C Teopueii nepeaayn nHdop-
Mauuu, WUGpPOBAHUSA, CKATUA JAHHBIX;

pa3paboTka CpefCcTB U CUCTEM CBA3M, BKIIOYAS KOCMUYECKUE;

TEXHOIOrUM AUCTAHLUOHHOTO 30HAMPOBaHUA 3eman (paguo-
NOKaLMUA, ONTUKO-3J1EKTPOHHbIE CUCTEMbI, MHOTOCMEKTpabHble
JaTYUKK);

IHEpPreTuyecKue TeXHONOr UM, UCNOIb30BAHNE aNlbTEPHATUB-
HbIX MCTOYHMKOB SHEPrUU: CBEPXBEMKUE AKKYMYNATOPbI, CONHEY-
Haa 3Heprua, TONIUBHbLIE 3NEMEHTHI;

pa3paboTKa CpeAcTB U CUCTEM HaBUralUWM, OpraHu3aLum
BO3JYLWHOrO ABUXEHUSA Yepe3 BHeJpEHWEe aBTOMATUYECKOTO 3a-
BUCMMOTO HabnopeHus;

* k% %

Development of UASs and their production technologies is a
science-intensive high-tech process.
Below are just the main technologies applied in the manufactur-
ing of unmanned systems (not only aircraft ones):
development and production of modern construction materials,
primarily composite ones, with nanocoatings;
modern computer technologies, including multiprocessor sys-
tems of data acquisition, processing and storage;
development of automated control systems as a cybernetics
branch connected with the theory of communication, encryption
and data compression;
development of communication systems, including space ones;
Earth remote sensing technology (radiolocation, optronic
systems and multispectral sensors);
energy technologies and employment of alternative power
sources, such as super-capacity accumulators, solar energy and
fuel cells;
development of navigation systems and management of air




reorpatumyeckne MHOOPMaLMOHHbIE CUCTEMBI;
TexHonoruu o6paboTkM M306paxeHnil, pacno3HaBaHus
06pa3os;
pa3paboTKa YesoBeKOMaWMHHOIO HTepdeiica;
pa3paboTKa UCKYCCTBEHHOTO MHTENJIEKTa.
Mo BceMm nepeyncneHHbIM HanpasieHusam Pecnybnuka benapychb
MMeeT 3HaYMUTENbHbIA HayYHbI MOTEHLMAN U TEXHUYECKYIO 6a3y.
CornacHo oueHkam akcnepTos, K 2015-2020 rogam npumepHo
OfiHa TpeTb MMPOBOr0 BOEHHOrO aBMWanapka NepefoBbIX CTPaH
cTaHeT 6ecnunoTHoi. Mpu 3ToM QYHKLMK OHA OYAET BEIMOJHATD
Te Xe, YTO M NUNOTUpyemMan aBmaunsa. Tak YTo HelapoOM roBOPAT:
rpAAET «PeBOJIOLMA POOOTOBY, @ 3HAYUT, OyAyllee — 3a BbICOKO-
TEXHOIOTMYECKUM NePeBOOPYIKEHUEM.

\INNOVATION

traffic through introduction of automatic dependent surveillance;
geographic information systems;
image processing and identification technologies;
development of a human-computer interface;
development of artificial intelligence.
The Republic of Belarus enjoys considerable scientific potential
and technical facilities in all the abovementioned areas.
According to experts, by 2015-2020 about a third of all combat
aircraft in service with the world’s leading militaries will be un-
manned ones. And UAVs will perform the same functions as the
manned aviation. Not without reason it is said that the ‘robot
revolution” is coming, which means the future belongs to high-
tech rearmament.

BECMUNOTHBIN IETATENbHbIA ANMAPAT 1 1
GRIF-1 UNMANNED AERIAL VEHICLE (( ))

OpHMM M3 NpUMepOoB yCMeLWHOM KoonepaLuu NpeanpuaTUil beno-
PYCCKOro 060pOHHO-MPOMBILIEHHOTO KOMMJIEKCA MOXHO CYMTATh
co3faHue B pamkax [0CynapCTBEHHOW HayYHO-TEXHUYECKON Mpo-
rpammbl «MHOrodyHKLMUOHaNbHbIE GECMUNOTHLIE aBUALMOHHbIE
KOMMJIEKChl U TEXHONIOTMW UX MPOU3BOACTBA» GECMUIOTHOrO JIeTa-
TenbHoro annapara «lpud-1».

MnaHep BJIA BbINONHEH MO ABYX6an04YHOI CXEME U3 COBPEMEH-
HbIX KOMMO3UTHbIX MaTepuasnoB, 6N1arofgaps Yemy CHUXAeTCs ero
WHPPaKpacHas, paguoNoKaLMoHHasa U BU3yanbHasa 3aMeTHOCTb.
JBuraten 6E€H3MHOBbIA MOWHOCTbIO 20 N1. C. C AByMA ONMO3UTHO
PacnoNoXeHHbIMU LUANHAPAMU.

[laHHbIN TaKTUYEeCKWi T GecnUNOTHUK NpefHasHaYyeH Ans TpaHC-
NoOpPTMPOBAHUA LENEeBOI HAarpy3Kku, obecneynsarolLei HabnogeHne
3a MeCTHOCTbio (BOAHOI aKkBaTopueit), nouck, 0bHapyxeHue, pac-
no3HaBaHWe, onpefeneHue KOOPAWHAT Ha3eMHbIX (HALBOAHbIX)
00bEKTOB, NOfAB/IEHNE PAAMNO3NIEKTPOHHBIX CPELCTB, a TaKKe Befe-
Hue Tonorpaduyeckoin pa3segku. 1o cornacoBaHMIo € 3aKa3unKOY
TUN NOJIE3HON HArPy3KMU MOXKET ObITb U3MEHEH.

TAKTUKO-TEXHUYECKWUE XAPAKTEPUCTUKW BJIA «TPU®-1»

IJIMHA

A good example of successful cooperation between Belarusian
defence companies is the development of the Grif-1 unmanned
aerial vehicle, conducted within the Versatile Unmanned Air-
craft Systems and Their Production Technologies state sci-tech
programme.

The UAV features a twin-boom airframe made of composites,
which decreases its infrared, radar and visual signature. The
drone is powered by a 20-hp gasoline engine with two opposing
cylinders.

The tactical UAV is tailored to transport the payload, monitor an
area of ground or water, search for, detect, identify and determine
the position of surface objects, suppress ECM emitters and con-
duct topographic reconnaissance. The type of the payload can be
changed on the customer’s request.

PAIMAX KPbIJIA

4,8 M

BEC

100 Kr

BEC LIENEBOW HATPY3KM

o 20 Kr

MAKCUMAJIbHAA CKOPOCTb MOJIETA

160 km/u

MAKCMMAJIbHAA MPOAOIKUTENBHOCTD MOJIETA

54

MAKCUMAJIbHAA ANBHOCTb MOJIETA

100 km
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KMAKC-2011»: oTCYTCTBUE BECMUAOTHUKOB B NPOLIOM?

BEJIOPYCCKWE KOHCTPYKTOPbBI OCBAUBAKOT HOBbIE TEXROJIOT AW
N CO30AOT YHUKAJIbHBLIE JIETATENIbHBIE ATIIAPATbI

MAKS 2011: HAS THE AGE OF UAVs COME2

e — BELARUSIAN ENGINEERS
KEEP MASTERING

OLOGIES
LOPING
{CRAFT
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Unmanned aerial vehicles (UAV) are currently in
service with over 40 militaries of the world. These
systems have become the symbol of non-contact
warfare. The number of countries, which develop
or buy them, constantly increases. At the moment,
42 countries produce UAVs and other 49 countries
conduct research and development in the sphere. Ac-
cording to experts, by 2050 UAVs will have completely
replaced manned combat aircraft. Considering the
latest trends and realising that the future belongs
to UAVs, Belarus is actively adopting international
experience in aircraft engineering.

In the Soviet times, when designers were just
beginning to work on medium and shorter range
UAVs, they thought that the key problem would be
related with the development of the targetload,
which provides acquisition of surveillance data and
their delivery to the users through communications
channels. Subsequently, however, the development
of control and surveillance systems turned out to be
the most complicated and science-intensive issue.

To solve the problem, Russia decided to found a
concern to join forces of various design bureaus and
specialised companies. The Vega radio engineering
corporation was chosen then as the lead developer,
because it had wide experience in developing radar
aids, as well as land, aircraft and space based control
and surveillance systems.

“In Russia there are two matters, which everyone,
from a schoolchild to an academician, thinks to be
an expert in. They are football and UAVs. But the
Russian football team has never been first and our
‘cottage industry” UAVs do not work as they should”
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BBICTABKU \ EXHIBITIONS

LManM3UPOBaHHbIX NpenpuaTHii. [010BHLIM Pa3paboTYMKOM TOrAa
Bbi6panu OAO «KoHuepH «Bera» — obbveguHeHue umeno Goratblii
OMbIT B CO3A4aHNU PALMOJIOKALMOHHbIX CPELCTB, CUCTEM PA3BELKU U

YNPaB/ieHMst HA3eMHOrO,
aBUALMOHHOIO U KOCMU-
yeckoro 6asuposaHus.
«B Poccumn ectb aBa
BOMpPOCA, B KOTOPLIX
pasbupatotca Bce — oT
WKOJIbHUKA [0 aKafjeMu-
ka. 310 dyTdON M CO3-
naHue Komnnekcos bJIA.
Tonbko poccuinckasn
cbopHas no-npexHemy
He 3aHMMaeT nepBbIX
MecT, a 6ecnunoTHMKM,
CO3[1aHHbIE KYCTApHbIM
cnoco6om, He paboTatoT
Nno NpegHasHayeHmno, —
OTMeTWS1 B CBOEN peyu

e
KoHyenyus cemeyeHmpuyeckux 8oUH
8 Kayecmse 00HO020 U3 2/1ABHbIX YC-
J108Uli cmasum He NPpocmo Heobxo0u-
MOCmb nocmynieHus uHgopmayuu 8
60J1bLeM KOJIUYecmse, a NosblleHuUe
ee Kayecmsa. HyxHbl csedeHus, no-
3B80/1A0WUE JTyYLLIe NOHUMAmb cUmya-
Yuu Ha MaKkmuyeckom, onepamusHom
u cmpameauyeckom yposHe. VImeHHo
noamomy 0CHOBHOU nodcucmemod
cemeyeHmpu4ecKux 80olH AB8aAemcsa
pasgedka. K ee Haubonee 3pgpex-
MUBHbIM 3/1IeMeHmam OMHOCAM KOM-
nnekcsl bJIA, cnocobHblie 8 nosHOU
Mepe peasnu3osams nocmyaam: «Ysu-
O0emb paHblue — 3Hayum nobedumse».

Ha npecc-KoHdepeHuuu,
NPOBOAMMOI B pamKax
nporpammel «MAKC-
2011», reHepanbHbIi fu-
PeKTOp — reHepanbHbIN
KoHcTpykTop OAO «KoH-
uepH «Bera» Bnagumup
Bepba. VimeHHO TaK oOH
0XapaKTepu3oBan Hbl-
HelHee COCTOAHME Jen
Ha pbIHKE POCCUIACKUX
6ecnuUNoTHbLIX NeTaTenb-
HbIX annapaTos.
3asBneHne pyKoBOAU-
Tensa OfHOro U3 KpynHei-
wnx 060pOHHBIX NpeanpuaTuit Poccuitckoit ®eaepauuu He ciyyaiiHo.
Mapy net Ha3ap ¢ nerkoii nogayun Hekotopbix CMU, ycTpomslumx abco-
JIOTHO HEHYXHYIO LWYMUXY BOKPYT «6ECNUN0TbAY, HA POCCUACKUIA PIHOK
ABUHYNUCH DUPMBI, NOCYMTABLUME, YTO OTIMYHO Pa3bupaloTcs B JaHHOM
TemaTuke. B pesynbrarte nossunach Lenas nnesaa neratenbHbIx anna-
paToB, KOTOPbIE NINLLb C 6ObLLION HATAMKKOM MOXHO Obl0 Ha3BaTh BJIA.

Kcratu, He Tak gaBHO MuHMcTepcTBO 060pOHLI Poccum npeanoxuno
NPOBECTU KOHKYPC OTEYeCTBEHHbIX 6ECMUNIOTHUKOB Manoro paguyca
JeiCcTBUA M MO ero uToram 3akynuTb HeCKONbKo naptuii BJIA gna
CyXOnyTHbIX BOWCK. CpaBHUTeNbHbIE UCMBITAHWA, NPOBEfEHHbIE Ha
lopoxoBeLKoM U AnabUHCKOM NoauroHax 3anagHoro BOEHHOTO OKpyra,
nokasanu, 4to bonee YeMm U3 iBYX IECATKOB annapaTos NpegbsiBieHHbIM
TpeboBaHUsIM COOTBETCTBYIOT TOIbKO Tpu BJIA.

MpoaHanu3npoBas CIOXKMUBILYIOCA CUTyaLMio, TNaBHOe BOEHHOe
Begomcteo Poccuu pewnno npusneys K paspabotke BJIA Tonb-
KO Ccneuuanu3upoBaHHble KoMNnaHuu. Tak, B cepefuHe ceHTAOps
Obln 06bABNEH KOHKYPC Ha CO3faHue 6ecnuAOTHBIX KOMNNEKCOB
cpeAHen [anbHOCTM, KOTOPble MOTyT BbIMOAHATbL MOMETH Ha pac-
cTosHne fo 500 KMNoMeTpoB M HaxoAMTbCsA B BO3Ayxe A0 12 yacos.
Mpefnonaranock, YT0 y4yacTBoBaTh B HeM OyAyT NUlb Befywue
poccuitckue camonetoctpoutenbHole Kb, a Takxe pap cneunanu-
3MpOBaHHbIX UPM, CPeAN KOTOPbIX rpynna KomnaHuii «TpaH3acy,

said Chief Designer of Vega Vladimir Verba, at the MAKS 2011
press conference, describing the present-day situation in the
Russian UAV market.

This statement made by the head of one of Russiasleading
defence companies is not occasional. Few years ago, following
a media boom about UAVs, the Russian market was flooded with
companies that considered themselves to be experts in the
sphere. This resulted in the production of a large number of aerial
vehicles, which could hardly be called UAVs. Thus, journalists did
field-oriented developers an ill turn.

Not so long ago Russids Ministry of Defence voiced its intention
to hold a contest between Russian shorter range UAVs and conse-
quently purchase some lots for the Army. Comparative tests, held
at the Gorohovets and Alabinsk firing ranges of Russia’s Western
Military District, showed that only three out of over 20 UAVs had
met the requirements: the Orlan manufactured by the Special
Technology Centre, the Zala-designed Lastochka and the Eleron
UAV from Enics. Other aircraft demonstrated poor performance.

Having analysed the situation, the Defence Ministry decided
to engage only specialised companies in the development of

UAVs. In mid-September it announced

a contest for medium range UAVs,

—l which are able to

cover a distance

of 500

stay in the air for

up to 12 hours. Only

Russian leading aircraft

design bureaus and some

specialised companies,

such as Transas, Vega,

Sokol and Enics, were

supposed to participate
in the contest.

The situation in the
Belarusian UAV market
is somewhat different.
First of all, there is a

The concept of network-centric
warfare focuses mostly not on
quantity, but quality of the re-

eived data, which should assi.

a Oona4a V - W

deals with all UAV mat-
ters. And there is also
the Multifunctional
Unmanned Aircraft Sys-
tems and Their Produc-
tion Technologies state

and strategic levels. For this rea-
son, surveillance is the core sub-
system of network-centric warfare.
And UAVs belong to the most ef-
ficient surveillance systems, which
are able to implement the

utate ‘Seeing | W

stead of alarge number
of various firms there is only one company, AGAT — Control
Systems, acting as alead developer. It is responsible for the
target load and its integration with the country’s unified
combat geoinformation system. The Indela design bureau has
been opted for UAV development and the 558th Aircraft Repair

7
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0AO «KoHuepH «Bera», Kb «Cokon», 3A0 «IHUKC». As a unified front, the Belarusian companies par-

SR ST VoY PPN R ST E oV e A T G =Tl 170 (R IS IAI7I  ticipated in the MAKS 2011 aviation and space salon,

SN PN REUGEREV LG ) N CR/GEL BRI Sl which did well this year without mass demonstration

nuyue? Mpexpe BCEro B TOM, YTO HA rOCYAAPCTBEHHOM of ‘do-it-yourself’ UAVs. The Belarusian joint exposi-

WL N R ERERTUVE, I ELRIOI /[l tion was organised by Beltechexport.

" CU1S, 3aHUMAIOLLANCA PACCMOTPEHUEM The joint stand of the 558th Aircraft Repair Plant

= Bceil npobnematukmn bJ1A, peanusyertcs ro- and the Indela independent development laboratory

CyAapCTBEHHAA HayYHO-TEXHMYeCKas nporpam- gained special attention. Estimating the companies’

Ma «MHorodyHKUMOHaNbHbIe 6ECTUNOTHbIE cooperation, Denis Fedutinoy, editor-in-chief of the

| aBUALMOHHBIE KOMMIEKChI U TEXHOMOTUM UX UAV.RU magazine specialising in covering the de-

npou3BoACTBay. Ml BMeCTo MHOXeCTBa pas- velopment of unmanned aviation, noted: “Belaru-

HOLIEPCTHbIX GUPM B KayecTBe roloBHOro pa3paboTynka sian companies demonstrate successful developer/

B benapycu gerictyet ogHo npeanpusatue — 0AO «ArAT — producer cooperation. Thanks to such unity, any
(oo TSR LI P T Rops: LU E IS i NI :EVORSE Lo VBl declared projects can be implemented promptly.”

Ky ¥ ee aganTauuio B eauHoit 60eBoi reonHopMaLMOHHOM Alineup of helicopter-based UAVs developed by

cucteme ctpabl. Cozpanme BJTA nopyyeHO KOHCTpYKTOp- Belarusian designers is worth mentioning as a ma-

S AT R S A R LR L ECL VS UM jor achievement. Unmanned helicopters are pretty

Bbl6paHo OAQ «558 ABMALMOHHbI PEMOHTHbIN 3aBOAY. rare due to numerous ngineering chal-
37U TPW y4YaCTHMUKA He CBA3aHbI KOpnopa- lenges, for instance,
TUBHBIMM y3aMi. VX B3aMMOOTHOWIEHNSA o ok in developing their
BbICTPaMBaloTCs Cyrybo Ha enoBoi ; & cdntrol systems. Only
ocHoBe. Bce pabotatot - countries with high
Ha KOHeYHblii o T A sci-tech and production
pesynbTar. ( AERO potential are capable tode-
Takum e eauHbIM oo velop such vehicles. The fact that Belarus has
tpoHTOM Genopycckue managed to manufacture unmanned helicopte

npeanpuaTUA BbICTY- i - indicates the country’s considerable progress-in
MKMW Ha aBnacanoHe ‘— {" * the sphere. Some Belarus-made UAVs rank with
«MAKC-2011», rnas- ’ the world's best examples. |
HO 0CO6EHHOCTbIO ' Indela has been working in the field of unmanned
KOTOPOro CTano OTCYTCTBME MACCOBOW AEMOHCTpaLum aviation since 1999. The first three airplane-type
6ecnuNoTHUKOB, HANMOMUHAIOLUX TBOPEHUSA KPYIKKA «YMe- AVs were intended to test ele ic_componen
R ERTEE T RO TS LN la e/ of the aircraft developed for the Belarusian Defence
3KCNO3nLMM OT GeNopyccKkoit CTopoHbl Gbina nopyyeHa Ministry. The next step was to improve remotely-
cneu3akcnoptepy 3A0 «bentexakcnopT».
0co6bIM BHUMAHMEM Ha BbICTABKE NONb30BaANCA 00bEAM- wrapped around the Berkut UAV. Its takeoff mass is
HEeHHbIN cTeHd 558-ro aBMaLoHHOro PEeMOHTHOTO 3aB0ja 34 kg and the practical flight range is 110 km. The
TR PR T EERY oLl LU T PR E Vo) (S T -V Il system allows training SAM crews to engage various
rNaBHbIA PEAAKTOP POCCUIACKOrO NPoUNbHOTO XypHana  BRAIE of targets. The Berkut can 1m1tate aircraft with
«becnunotHas asuaumsy» leHuc PefyTMHOB NogUYepKHY:
«B benapycu chopmupoBancs BecbMa yaayHblid CO03 pas-
paboTunka u npoussoauTens. bnarogaps Takomy eauHCTBY
nosBMUNACL BO3MOXHOCTb B KOPOTKUE CPOKM peanu3oBbl- Having gained the necessary experience while de—
BaTb /ItOObIE 3asBIEHHbIE MPOEKTHI». veloping target drones, Indela set about developing
(TR EVGI R EECPR TP e R PRI de @l an aircraft with vertical takeoff and landing, dubbed
LT VLo RGO R E LI CR O e RN ELEW V7R INDELA-Rotorcraft. The vehicle eventually became
LN S Te T IR L E B E W [ Gl () ICETa Sl the basis for a lineup of unmanned helicopters, the
HOCTU C pa3paboTKOii CUCTeMbl ypaBneHus, becnunotHele  ERUIOSE successful projects being the EYE SKY, T.N.SKY
BEPTO/NETHI [OCTATOYHO PeAKH. VX KOHCTpyMpoBaHUeM MO-
rYT 3aHUMATbCS IULWb Te CTPaHbI, KOTOPLIE UMEIOT BbICOKMA as a
Hay4YHO-TEXHUYECKMA W NPOWU3BOACTBEHHbIN MOTEHLMan. developed a set of diagnostic computer stands for
WY ERTIN W N EDEV RN EY e R oA R ]I troubleshooting piston, turbojet and electric en-
SNV R NECTA G I R a CUER I I PRI EI S gines, as well as for checking manufacturer’s per-
CREELI RN oo o loar: LU e o) VN I VWG UG G EWE 7P formance ratings of different devices, including
y)Ke ceilyac CToAT B OAHOM PAAY C AYYLWMMKU MUPOBBLIMU servo drives, the size of which does not exceed
paspaboTkamu. 150 x 150 x 150 mm. Thanks to this equipment
lMpuMeyaTenbHo, YTO B aHHON TeMaTUKe KOHCTPYKTOp- v




cKoe 6topo «MHpena» paboTaet ¢ 1999 roaa. Mepsble
TpY 6ECNUNOTHUKA CAMONETHOTO TUMA BbIIM NOCTpPOE-
Hbl 415 0TPABOTKM 3NEKTPOHHbIX Y3/10B aBUATEXHUKY,
CO3AaBaeMblx No 3akasy MuHo6opoHbl Pecnybnuku
benapych. Cnegyiowmnm warom crana MoanmduKaums
AMCTAHUMOHHO ynpaBasembix muweHei. Ha «MAKC-
2011» geMOHCTPUpPOBaNCA POOOTU3UPOBAHHBINA KOM-
nnekc (Bo3ayLHas MuLleHb) Ha 6ase BJIA «bepkyT» co
B3JIETHON MAccoW 34 Kr 1 MpaKTMYeCKON JaNbHOCTbIO
noneta 110 kM.

MpuobpeTs onbIT KOHCTPYMPOBAHUA PobOTU3UPO-
BAHHOI MULIEHHU, KOHCTPYKTOPCKOE 6topo «MHaena»
nepeLuso K CO34aHuI0 1eTaTelbHOro annapara ¢ BepTu-
KanbHbIM B3netoM 1 nocagkoin «<INDELA-BuHTOKpbIN».
OH 1 CTan 0CHOBOMOMOXHUKOM LieNoil IHEKM bec-
MUIOTHBIX BEPTOJIETOB, Hanbosee ycnelwHbIMU U3 KO-
Topbix ctanu EYE SKY, I.N.SKY, COUNTRY.

B xoae co3paHus bJ1A KoHCTpyKTOpCKOE 610p0 pas-
paboTano 1 HECKONbKO AUATHOCTUYECKUX KOMMbIOTEP-
HbIX CTEH[O0B, NPeAHA3HAYEHHbIX ANA MOUCKA Heuc-
NpaBHOCTEN 1 AUATHOCTUKM fiBUraTeNeil NopLUHEBOro,
TypOOPEaKTUBHOTO U 3JIEKTPUYECKOTO TUMOB, A TaKKe
Mo NpOBEpKe 3aABNEHHbIX NPOU3BOAUTENEM XapaK-
TEPUCTUK, B TOM Yucne U Mopeneil cepsonpuBofoB,
pa3mepbl KOTOPbIX He npesbiwatoT 150 x 150 x 150 MM.

[AeT He0OXOAMMbIM Hay4HO-TEXHUYECKUM NOTEHLMA-
JIOM /15 YCNEewWHOoi pa3paboTkn G6ecnuioTHbLIX aBKa-
LIMOHHBIX 1 BEPTO/ETHbIX KOMNIEKCOB. B HacToswee
Bpems Kb «MHpena» Beget paboTel N0 TPEM KOHTpPaK-
TaM ons 6enopycckux BoeHHbIX. Hekotopble U3 bec-
MUNOTHUKOB YK€ NPMOOPETAIOT peanbHble YepThl. Tak,
pokymeHTauus no bJIA «Tpud-1» nepesaHa Ha 558-ii
aBUALMOHHbIA PeMOHTHbIN 3aBog. [naHupyertcs, Yto
BCKOPE HaYHYTCA €ro NoNHOMacLTabHbIe UCTbITAHUS.
MoKa e KOHCTPYKTOpbl NPeANpUATHA NpopadaThiBaloT
BapuaHT 3anycka «lpuda» c KatanynbTbl U €ro no-
CafIKV NapalWTHbIM CNOCO60M. B 6inxaiiumx nnaHax
Takxe ocHalueHune bJIA 6onee MOLHbBIM ABUTaTENEM, C
MeHbllei BUOpaLMeil U pacxofoM TOMIMBA.

Ha camom e OAO «558 ABMALMOHHbLI PEMOHT-
HbI 3aBOA», NO CNOBaM 3aMecTuTeNs AMpPeKTopa
no passutuio lasna [MMHMrMHa M HavyanbHMUKa
OTAeNa CheLnpoeKkToB Onera KopwyHoBa, B He
CTONb OTAANEHHO nepcnektupe 0OyayT
C03/AaHbl Liexa no Bbl-

MyCKY pafguo3/eKkTpo-

HWUKW, U3rOTOBAEHMIO

1 06paboTKe KOMMO-

3UTHbIX MaTepuanos. B

HaCTOALMIA MOMEHT B CTagNUK

rOTOBHOCTWU HaXOAMUTCA Lex

cbopkn. HoBas npou3BOACTBEHHAS

nioLWasKa NO3BOMUT €XErofHO Bbl-

nyckatb okono 50 BJIA B BecoBoit kateropuu 6onee
100 kr. B 6yayuiem 3aBof, naaHUpPYeT 0CBOUTD BbIMYCK
BJIA Becom 300 Kr 1 paguycom pencteus 500 kM.

tures, caused by suppliers’ fraudulent advertising.

According to Vladimir Chudakov, Indela’s chief
designer of UAVs, the declared specifications of
most checked systems turned out to be strongly
overstated. In some cases diagnostics revealed that
the declared capacities of UAV engines had been
obtained by the producer only a few times and in
ideal conditions.

It should be noted that Indela has the necessary
sci-tech potential to be a success in developing un-
manned fixed-wing and rotary-wing systems. At the
moment, the company is executing three contracts
for the Belarusian Armed Forces. Some UAVs are
ready for production. For instance, the 558th Air-
craft Repair Plant has already received engineering
documents for the Grif-1 UAV and its full-scale tests
are to be held in the near future. Meanwhile, the
designers consider the possibility oflaunching the
Grif from a catapult and using a parachute to land
it. Indela is also planning to equip its UAVs with a
more powerful engine with reduced vibration and
lower fuel consumption.

As for the 558th Aircraft Repair Plant, the company
is planning to arrange workshops for producing radio
electronics, as well as manufacturing and processing
composite materials. These plans have been shared
with us by Pavel Pinigin, the company’s deputy di-
rector for development, and Oleg Korshunoy, chief
of special projects department. By the moment, the
assembly workshop has already been completed. The
new production site will allow annual production of
up to 50 UAVs weighing over 100 kg. In future, the
plant is going to master production of 300-kg UAVs
with an operational range of 500 km.

BBICTABKH \ EXHIBITIONS
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oupexmop 0AO «ATAT-CUCTEM» —
ynpasasiowel KoMNaHuU xonouHea
«Cucmembl €8A3U U ynpasneHus»,
KaAHOUOam mexHuyecKux Hayx

: Bnadumup 3ANLIEB,
~Bedywull HayyHbIl compyoHUK
OAO «ATAT-CUCTEM» —
ynpagasowel KoMnaHuU Xon0uH2a
«Cucmembi C8A3U U ynpasieHusy,
KaHOUOam mexHuyecKux Hayx
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Control Systems Holding
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%ycnosvmx BefieHus 60eBbIX [eNCTBUI NepapxmuyecKas

NOAYMHEHHOCTb WTAabOB BOMHCKUX MOAPA3AENEHUIA, UX
TeppuUTOpUanbHas pas3obLieHHOCTb
npeanosaraoT npUMeHeHue Ans
ynpaBieHUs BONCKAaMU MPaKTu-
YecKM BCEX BU[OB PagMoCBA3M:
NMPOBOLHOMN, YNbTPAKOPOTKOBON-
HoBoi1 (YKB), KOpOTKOBOIHOBOIA
(KB), peneitHoi, cnyTHUKOBOW,
TPAHKWHTOBOW CBA3M MOOWNb-
HOro passepTbiBaHua. W3 Bcex
yKa3aHHbIX BUAOB TONLKO nep-
CNeKTUBHasA UuhpoBas cuctema
BbICOKOCKOPOCTHOW CBA3M MO-
eT npeTeHfoBaTh Ha Hanbo-
nee 3PhEKTUBHYIO ANA JONK-
HOCTHbIX UL, WTAa60B BOMCK U
OpraHoB aAMMHUCTPATUBHOIO
ynpasneHus. OHa rapaHTu-
pyeT nocTosHHOe NoALepKa-
HWe BbLICOKOrO ypoBHA 60e-
BON FOTOBHOCTU BOWCK, UX
MaTepuanbHO-TEXHUYECKOrOo

APPLICATION
OF SIRIUS:

control at

els;
pranch and interdepartmental lev

prompt and reliable performance;

o ith
versatility, capability to work Wi

PSTN subscribers:

\ high speed connection;
\ data transmission;

guaranteed quality;

communication security;

\ full control over the

network.
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To ensure efficient chain of command between
staffs and control over troops in combat, it is vital to-
day to use virtually all types of mobile radio commu-
nication, such as wired, very-high-frequency (VHF),
high-frequency (HF), relay, satellite and trunk ones.
Of all the abovementioned types, the promising digi-
tal system of high-speed communication is the most
efficient one for commanders, staffs and admini-
strative authorities. The system allows maintaining
constant combat readiness of troops and providing
their combat service support.

To date, digital communication systems are opera-
ted by U.S., British, French, German and Israeli
armies. Research and development work is conducted
in Ukraine and Russia. As for Belarus, its uniformed
departments have been making efforts to purchase
digital radio stations working in different frequency
bands and the relevant electronics. As a rule, they
buy Russian systems, but the equipment purchased
often does not comply with the established stan-
dards and information commonality protocols. Such
sporadic procurements do not allow our uniformed
departments to establish a continuous, flexible and




obecneyeHus, a TakKe NPoBeAeHNe COOTBETCTBYIOLMUX MEPONPUS-
TWii Ha THINOBBIX TEPPUTOPHUSAX.

Ha ceropHsAwWHMit AeHb LMGPOBLIMU CUCTEMAMU CBA3U OCHALLEHbI
apmuu CLIA, Benukobputanuu, @panuuun, ®PT, U3pauns. OneitHo-

KOHCTPYKTOPCKUKE pa-
pykTOpCKMe pa-

60Tbl BeayTCa B YKkpa-
nHe n Poccun. Yro
Kacaetcs Pecny6nu-
Kkn benapych, 10 ee
CUNOBBLIMU CTPYKTY-
pamu npepnpuHuMa-
NCb U A0 CUX nop
npegnpuHumatoTCs
nonNbLITKW 3aKynokK
uncdpoBbIXx paguo-
CTaHUMiA pasimny-
HOTro puanasoHa
4acToT M COOTBET-
CTBYIOLLEN NEKTPOH-
Hoit annapatypsl. Kak
npasuno, npuob6-
peTatoTca obpasubl
npoayKuum npeg-
npuaTuin Poccuitckoi
O®epepauun. OgHako
3ayacTylo 3akynae-
moe ob6opyaoBaHue
He CBA3aHO MeXAy
coboit ycTaHoBMUB-
wencs cuctemon
CTaHAapToB M NPOTO-
Konos obecneyeHus
MHGMOPMALUOHHONM
cosmectumocTtu. Ta-
Kue cnopapuuyeckue
3aKyMKK He No3BO-
NAKT B NONHON Mepe
BbICTPOUTbL OfHO-
poaHyto, TMbKyio U
ynpaBnseMmylo cucTe-
My CBS3W U NpUBO-
AAT AUWb K NpAMOi
OpraHu3aLMoHHO-OUHAHCOBOW 3aBUCUMOCTU CUNOBLIX CTPYKTYP
0T 3apybexHbix pa3paboTunKkos U NPOU3BOAUTENEN.

B benapycu paboTbl no peanu3auum MHHOBALMOHHBIX MPOEKTOB
CO3AaHNA HaLMOHaNbHBIX CPEACTB M CUCTEM LUGDPOBOIA CBA3M
OblAn HayaTbl B pamkax [0CYLapCTBEHHOM Hay4YHO-TEXHUYECKON
nporpammsl (FHTM) «Co3aaHne COBPeMEHHbIX CPEACTB U CUCTEM
paguocBs3u U pasBuUTUE UX NPoM3BOACTBA B PecnyGnuke bena-
pycb» (wndp «Pagnocssasb») B 2006 rogy. PaspabaTbiBaemble
CpeACTBa paiMoCBA3N OPUEHTUPOBAHbI NMPeXAe BCero Ha npefo-
CTaBfieHne OMKHOCTHBIM IULLAM OPraHoB yNpaBieHNUs BOOPYKEH-
HBIMU W TEPPUTOPUANbHO-aAMUHUCTPATUBHBIMU (DOPMUPOBAHMAMMY
6a3oBoro Habopa ycayr, B TOM Yucne obmMeHa peyesoi UHGDOp-
Mauuen, nepefayn KOMNbIOTEPHbIX [AHHbIX, KOH(EpeHL-CBA3N,
3N1eKTPOHHOW NOYThHl C Nepefayeil CBeAEHU Kak No NPOBOAHbIM,
TaK M no paguokaHanam. lpu 3Tom gjonxeH obecneynBatbCs

cpedcmsa adanmayuu K usme-
HSAIOWUMCS BHEWHUM YCAOBUSM.

cpedcmsa adanmayuu K 803-
delicmguto annapamypsl paduo-
3/1eKmpPoHHOU 60pb6LI.

cpedcmsa adanmayuu K BHY-
mpeHHemMy 8030elicmsuo.

\ COMMUNICATION SYSTEMS

responsive communication system andlead to direct organi-
sational and financial dependence on foreign developers and
manufacturers.

Belarusian defence industry launched innovative projects in the
development of national digital communication systems in 2006
within the framework of the Radiosvyaz state sci-tech programme.
The radio communication systems being developed are designed to
provide commanders, staffs and local authorities with a set of basic
services, such as exchanging voice data, transmitting electronic
data, conferencing and emailing through both wire and radio chan-
nels. At the same time transition from wire to radio communication
channels and vice versa should be ‘smooth” (unmanned).

Special attention in ensuring timely and prompt command and
control of troops is paid to establishing specials trunk mobile
communication networks. They provide information exchange in
peacetime, pre-war period and partially in combat. The joint use of
trunk communication networks and military systems makes it pos-
s»a» sible to achieve the
highestlevel of cohe-
sion when dealing
with emergencies and
military threats and
fighting a battle.

An integral part
of any communica-
tion system is its
radio equipment,
which works in the
high-frequency band
(2-30 MHz) and can
promptly establish
communication with
remote military units.
HF communication
systems are extremely
important during local
armed conflicts and
when military units
getin encirclement

In order to promote
interoperability be-
tween commanders,
staffs and adminis-
trative authorities
in peacetime and
in case of a military
threat, the Radiosvyaz
programme stipulates
the development of
digital trunk commu-
nication systems for
the 146-174 MHz band
(the Tsifra project)
and the 380-470 MHz bands (the Sirius project). The systems
meet the requirements of the APCO-25 standard, applied for trunk
communications in North America. This standard stipulates the
compatibility of digital radio stations and operating analogue

means of adaptation to the
changing environment.

means of adaptation to jam-
ming.

means of adaptation to inter-
nal action.
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BEKAS

Multiband multifunctional
software-defined radio station

Application:

JINYHBIFA COCTaB BOOPYXEHHbIX cun \ by military personnel;

OCHalljeH1e BOMHCKMX Nofpa3aeneHnit HabniofAeHNA U pa3BefKy, JOMKHOCTHBIX
JUL, YPOBHEl KOMaHA0BaHWsA 6aTanboHamMu (AMBU3MOHAMH), poTamu (GaTapeamm)
u B3Bogamu \ by intelligence, surveillance and reconnaissance units as well as
battalion, company and platoon command officers

«rnagkuity (besone- — @me
paTopHbIl) nepe-
X0, OT MPOBOAHbLIX
K pagvokaHanam u B
obpaTHOM Hanpas-
NneHun.

Ocoboe BHMMaHUe
B CBOEBPEMEHHOM U
onepaTMBHOM ynpas-
NeHUN BOWMCKAMMU
TEeppUTOpUANbHO-
AAMUHUCTPATUBHBIMM
GhopMUPOBAHUAMM YAENAETCA CO3AAHUI0 CNEeUMaNbHbIX ceTel
TPAaHKMHTOBOMW NOABUXKHON cBA3M. OHWM obecneynBaloT UHGOP-
MaLMOHHOE B3aMMOAeNCTBUE B MUPHOE BPEMS, B NPEABOEHHbI
nepuoa v 4actuyHo B xofe 6oesbix feicteuit. CoBmecTHoE UC-
nosb30BaHUe TPAHKUHIOBLIX CETEN CBA3M U BOEHHbIX CUCTEM
no3BOJiAeT JOCTUYb MAKCUMaNbHOW KOOpPAWHALMKN OeiCTBUN BO
BpeMs 4Ype3BblY4aNHbIX NPOUCWECTBUN, BOEHHBIX Yrpo3, NPsAMbIX
BOOPYXEHHbIX CTONIKHOBEHMUIA.

HeoTbeMneMoii YacTbio N060I cMCTEMbI CBA3M ABNAIOTCA Pagno-
cpencTBa, pabotatowme B KB-guanasoHe (2-30 MIy) u npegocTas-
NAWMe BO3MOXKHOCTb ONEPATUBHO YCTAHABAUBATL YCTONYUBLIN

BOEHHO-TTPOMBILIIEHHEIA KOMIUIEKC. BEJIAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

Multiband
multifunctional
software-defined radio
station (vehicular
configuration)

Application:

TaKTUYeCKOe 3BEHO YNPaBeHWUA BOOPYIKEHHbIX CUN
at the tactical level of command and control
OCHaleHMe KOMaHAHbIX MYHKTOB BOOPYXEHHbIX CUJI, NYHKTOB ynpaBneHus

1 y3110B CBA3M poT, 6aTanboHoB 1 6purag \ by command posts and communication centres

of companies, battalions and brigades, as well as command posts of a higher level

stations and simultaneously provides interaction with prospective
digital radio stations of military purpose. Thelatter is extremely
important as the economic resources of our country do not allow
us to carry out simultaneous and all-round transition to digital
means of communication. During a certain period of time the new
systems will be used together with the old equipment. For the
moment they have already been tested and their production has
been mastered by the companies of the Belarusian State Military
Industrial Committee.

In order to organise communication between military units in
peacetime, in case of a military threat and in combat, the Radios-
vyaz programme provides for the development of the Bekas VHF
portable digital radio station, the Rapsodiya multifunctional digital
radio station, working in the VHF and HF bands, a power ampli-
»am fier for these stations

and a router of digital
streams.

The station is opera-
tional in two modes:




MHGOPMALMOHHBI 0OMEH C y[aNeHHbIMU YaCTAMU U BOEHHbLIMM
rpynnamu. VicknioyutenbHoe 3HayeHue CpepcTBa M KOMNNEKCH
cBsA3u KB-ananasoHa npuoOpeTaloT npu 04aroBOM xapakTepe
BOOPYXEHHbIX CTOJIKHOBEHWIA, @ TaKXKe Npu AeicTBUAX 60eBbIX
4acTen U rpynn B OKPYKEHUH.

[Ins obecneyeHns B3aMMOAEACTBUA OpPraHOB ynpaBlieHUs B
MUPHOe BpeMa 1 B nepuof BoeHHomn yrpo3bl FHTM «Pagnoceasb»
npefycMaTpuBaeT co3faHue KOMNNEKCOB CPeACTB LM(POBOM TpaH-
KWHrOBOI CBA3M ANA AWANa3oHoB YacToT 146—174 MIy (npoekT
«Uudpa») n 380-470 MIy (npoekT «Cupuycy). B komnnekcax
NnpUMeHeH ceBepOaMepUKaHCKMUIA CTaHAAPT ANA CUCTEM TPAHKMH-
rosoit cBasu APCO-25 — oH npegycmatpuBaeT COBMECTUMOCTb
UMPPOBbLIX PAAUOCTAHLMUA C NAPKOM AeiCTBYIOWMUX aHaNOroBbIX
CTaHUWUN U OLHOBPEMeHHO obecneynBaeT B3auUMOAeicTBue C
nepcnekTUBHLIMUA LUGPOBLIMA PagMOCTAHLUAMN BOEHHOTO Ha-
3HayeHus. MNocnepHee 06CTOATENLCTBO KpailHe BaXHO, TaK Kak
3KOHOMWUYECKMe pecypcChl HaWeN CTPaHbl He NO3BONAIT OCylie-
CTBMTb OAHOBPEMEHHbIN 1 NOBCEMECTHbII Nepexof Ha CpeAcTBa
umdposoi ca3n. HoBble KOMNNEKCHI B TeYEHWUE ONpeAeNeHHOro
nepuopa BpeMeHu AOJKHbI OyayT BYHKUMOHWUPOBATL mapan-
NeNbHO CO CTapoMn TeXHWKOMN. B HacToAWMN MOMEHT OHU NpoWwnu
MCNbITAHUA U YXKe OCBOEHbl B NMPOM3BOACTBE NpeLnpUATUAMM
locynapcTBEHHOr0 BOEHHO-NPOMbIWIEHHOrO KoMuTeTa Pecny-
6nukn benapyce.

C uenbto opraHusauuu CBA3M MeXAy BOWCKOBbIMWU (OPMUPO-
BaHMAMKU B MUDHOE BPEMS, B NEPUOL BOEHHOW Yrpo3bl U B Xo4e
60eBbix geicTBuit THTM «PagnocBa3b» NpesycMaTpuBaeT co3faHue
uMdpoBoi MopTaTUBHON paamocTaHuun «bekacy, paboTatowei
B YKB-gunanasoHe, undposoit MHOroYHKLMOHANBHOW CTAHLUM
«Pancopusa» YKB- n KB-guana3oHoB, ycunutens MoLWHOCTU Ans
3TUX PaMOCTaHLMIA, @ TaKXKe MapLpyT13aTopa LM@poBbIX NOTOKOB.

PaboTaeT B ABYX PEXMUMax: aHaIOroBOM — NPU UCMOJIb30BAHUM Ya-
CTOTHOI MOLyNALMM NopaepKuUBaeT paguoobmeH B YKB-guanasoHe
c 6onee cTapbiMU aHANOrOBBIMU PAAMOCTAHLUAMK U LMPOBOM —
obecneunBaet pagunoobmeH B YKB-guanazoHe ¢ paguoctaHyus-
mu «Pancogua» n ctaHumamu npoektoB «Uudpa» u «Cupuycy.

«bekac» cnocobeH
nepefaBaTth peyeBylo  @®
nHdopmauuto, cTaTu-
yeckue usobpaxe-

HUS U KOMMbIOTEPHblE
LaHHble, OTHOCALWe-
CA K onepaTuBHO-
TaKTUYECKUM cBe-
peHuam. Kpome
TOro, B paguoCTaH-
UMM peanu3oBaH
NpUHUMN nCceBAO-
cnyyanHom nepe-
cTpoitku paboyeii
yacToThl. [laHHOe CpeAcTBO CBA3M NpejnonaraeTcs npume-
HATb AN WHAMBUAYANbHOIrO OCHALEeHUs KOMaHAMPOB B3BOAOB,
poT, 6atapeil, nogpasfeneHunii pasnuyHbiX BUAOB Pa3BeaKkH, a
TaKKe JOMKHOCTHBIX WL WTaboB 6aTanbOHOB U JUBU3UOHOB.

\ COMMUNICATION SYSTEMS

0becneynBaeT GYHKLMOHMPOBAHME B BYX PEXUMaAX: aHaNOoro-
BOM — NPW UCMO/b30BAHWUM YAaCTOTHO MOAYAALMUN NOALEPKMBAET
papmoo6meH B YKB-ananasoHe ¢ aHanoroBbiM1 pafnMoCcTaHLMAMH
NPEeXHUX NeT BbiNycKa (NpU UCNONb30BaHUN OAHOMNONOCHON MO-
DYNALKUM peanusyeT pagumooOmMeH ¢ 6oiee CTapbiMi aHaNOroBbIMM
pagmocTaHumamn) u uucdposom — obecneynBaeT pagMooOMeH B
YKB-punanasoHe ¢ paguoctaHumamm «bekac» u ctaHumamu npo-
ektoB «Uundpa» n «Cupuycr.

YTo KacaeTcs Komnnektauuu «Pancopmu»: fonyckaercs of-
HOBPEMEHHOEe NMpUMeHeHUe [BYyX npuemonepepatynkos KB-
AManasoHa, unu fByx npuemonepepatunkos YKB-guanaszoHa, unm
ofHoro npuemonepepatynka KB-guanasoHa v ogHoro npuemone-
pepatuuka YKB-auanasoHa. PagmoctaHuus cnocobHa nepefasats
peyeBy0 MHHOPMALMIO, CTAaTUYECKME U300 PAKEHUS U KOMNbIOTEP-
Hble laHHble, OTHOCALLMECS K ONEPATUBHO-TAKTUYECKUM CBELEHMU-
AM. B Hel peann3oBaH NpMHLMN NCEBAOCNYYANHOW NepecTponKm
paboyeit yacToThl. «Pancoauio» npeanonaraeTcs NPUMEHATL AN
OCHALLeHUs BOEBbIX MALIMH B3BOA0B, KOMaHLHO-HabN0[ATENbHbIX
NyHKTOB POT, 6aTapeil, 6aTanboHOB, LUBU3MOHOB, A TaKXKe KO-
MaHAHbIX MYHKTOB 6puraa. JonoNHUTENbHO PafMOCTaHL U MOXKET
KOMMJIEKTOBATLCA YCUIUTENSAMU MOLLHOCTM.

the analogue one, which supports radio exchange in the VHF band
with older analogue radio stations, and the digital one, which sup-
ports radio exchange in the VHF band with the Rapsodiya, Tsifra and
Sirius radio stations.
The Bekas can trans-
mit operational-tacti-
cal voice data, static
images and electronic
data. Besides, the
work of the radio sta-
tion is based on the
principle of pseudo-
random retuning of the operating frequency. The radio station
will be given to commanders of platoons, companies, batteries,
intelligence, surveillance and reconnaissance units, as well as
battalion staff officers.

The station works in two modes: the analogue one, which sup-
ports radio exchange in the VHF band with older analogue radio
stations, and the digital one, which supports radio exchange in
the VHF band with the Bekas, Tsifra and Sirius radio stations.

The Rapsodiya radio station allows simultaneous employment
of two HF transceivers, or two VHF transceivers, or one HV trans-
ceiver and one VHF transceiver. The station can transmit opera-
tional-tactical voice data, static images and electronic data. Its
work is based on the principle of pseudorandom retuning of the
operating frequency. The station is designed for combat vehicles
of platoons, command-and-observation posts of companies, bat-
teries and battalions, as well as command posts of brigades. In
addition, the station can be equipped with power amplifiers.
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4 Tisas thermal imaging sight

Vladimir POKRYSHKIN,

Sergei LITVYAKOV,

%anaﬂ 60NblUOI OTHEBOW MOLLbIO M NPEAOCTaBNARA

HafeXHyI 3alnTy 3KUNaxy, TaHK CTan OfHUM U3
OCHOBHbIX apryMEHTOB B HAa3eMHbIX BOEHHbIX One-
pauuax. MosBMBLINCE Ha NONAX CPAXKEHMIH BO BpeMA
llepBoi MUPOBOW, OH NMONYYMA MOLHOE pa3BUTUE B
nepuog Bropoit MupoBoOii BOWHBI, CTaB GaKTUYECKM
OCHOBHOM YAAPHOI efUHMLEN CyXONyTHbIX cun. Tpu
(a N0 HeKOTOPbLIM UCTOYHUKAM — YeTbipe) MOCaeBo-

@NIC BIIK \ VPK

BOEHHO-TIPOMEIIIIEHHEIM KOMIUIEKC. BEJTAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

Tanks constitute the core of a modern army in

ground combat missions due to their high firepower -

and capability to protect the crew. First appeared
during World War I, tanks were given prior impor-
tance during World War II; that resulted in their use
at the ‘tip of the spear’ by the Army. Developers tried
to perfect three or even four (according to some
sources) postwar generations of tanks, improving
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€HHbIX MOKOJIEHUA TaHKOB MPOAOMKANMU COBEPLIEH-
CTBOBATbCSA, NOBBIWANUCL UX 3ALMUTHBIE U OFHEBbIE
KayecTBa, pa3BMBanacb X0A0Bas YacTb.
KomnoHoBKa coBpeMeHHbIX 06pa3LoB GpOHeTaH-
KOBOil TexHUKU (ganee — bTT) B Lenom
JBOCTAaTOYHO eANHOo06pasHa U XOpoLWo
knaccuduumpyertca. PasHuua coctout
JUWb B ONpefeneHHon agantauum K
BO3MOXHOMY TeaTpy BOEHHbIX AEeiCTBUIA,
0COOEHHOCTAM apMenCKUX onmepauuil U YpoBHIO
pa3BUTMA TEXHONOFUIA U NPOMBbILWAEHHOCTH CTPaHBbI-
npoussogutens. fopasgo Gonbliee pasHoobpasue
Hab/loaeTCA Ha YpOBHE MOACUCTEM TaHKa. B Ha-
CTOsIllee BPEMS UMEHHO TaM UAET HapaboTKa CaMblx
ONTUMaNbHbLIX U BOCTPEOOBAHHBIX KOHCTPYKTUBHBIX
peweHnii. OHM NpepnaraioTca He TONbKO AN HOBbIX
06pa3yoB BTT, HO M FApMOHMYHO BNUCHIBAKOTCA B YKe
BbINYLLEHHbIE B PaMKax NPOrpamMmm MofepHMU3aLum.
OrHeBas MoLLb TaHKa ONpefenseTcs Kanmbpom
1 BanbHOOGOMHOCTLIO €ro OpYAMs, MOLHOCTbIO
6oenpunaca, CKOpoCTPebHOCTbI0, OTHEBOM Ma-
HEBPEHHOCTbI0. B coBpeMeHHbIX BOEHHbIX
onepauusax OAHUM U3 BefyLux
napaMeTpoB CTafa eLe 1 Tou-
— HOCTb cTpenbbbl. Ecnn po
BbICTpENa TaHK NpeAcTaB-
nset coboit NoTeHLMaNbHYIO
0NaCcHOCTb, COXPaHAS NpW 3TOM
OTHOCUTENIbHYIO Mano3aMeTHOCTb
B npegenax 3pheKTMBHOro paamny-
ca JeiCTBUS CBOEro BOOPYXeHMs,
TO C MOMEHTa NepBoro BbICTPeNa, To
€CTb Nepexofia K aKTUBHbIM AENCTBUAM,
OH OfHO3HAYHO CTAHOBUTCSA OMACHbIM,
a 3HAYMT, NOANEXUT YHUYTOXEHMUIO BCe-
MU [OCTYNHbIMKU cpeacTBamMu. IMeHHO noaTomy
VCUIUA Pa3paboTYMKOB BOOPYKEHHUS U CUCTEM YNIpaB-
NleHus orHem (panee — CY0) CKOHLEHTPUPOBAUCH Ha
TOM, YTOObI BbIGPAHHAs IKMUNAXKEM LieSib NopaXanach
cpasy 1 B NoObIX ycnoBusx. Tak nosBunach cuctema
€Tabunu13aLMm 0OCHOBHOTO BOOPYXKEHUS. Teneps, YTo-
Obl NPOM3BECTU BLICTPE, TAHKY He HYXKHO 0CTaHaB/U-
BaTbCA — OH MOXET BECTU MPULENbHBbIN OFOHb C X0y .
Cnepytowwmm 31anom cTan nepexog K UCNosb3oBa-
HUIO 3N1EKTPOHHO-ONTUYECKUX Npeobpa3oBaTeneil
(nanee — 300M), obecneynBaiowmUx NOUCK Lenel u
HaBefeHue Ha HUX B HouyHoe BpeMms. OpHako 30[bl He
MO3BOJIU/IV B MOJIHOW Mepe peasn30BaTh BCE BO3MOX-
HOCTU TaHKa, B 0COOEHHOCTU N0 JabHOCTU CTPENbObI.
Pa3Butue TennoBU3MOHHOW TEXHUKU BbIBENO MO-
MCKOBbIE BO3MOXHOCTM 3KUMAXKa Ha OAMH YPOBEHb
C JanbHOCTbIO BbICTPENa OCHOBHOIO BOOPYXEHUS
OpOHUpPOBaHHOI MalWuHb. TpeboBaHUA K TOYHO-
CTW cTpenbObl 3acTaBuan pa3paboTynKoB He TONb-
KO AONONHUTbL npuuenbHyto Yactb CYO nasepHbimMu
LanbHOMEepamu W [aTYMKaMM, KOTOPble OMpefensioT
Hanbonee KPUTUYHbIE NAapaMeTpb, BAUAIOLLME HA TOY-

their armour and fire capabilities and developing
their chassis.

Configurations of modern armoured vehicles do
not differ significantly and are easily classified. They
differ mainly in terms of a specific adaptation to an
expected theater of combat operations, peculiarities
of operations and technology and industry progress
of a producing country. At the same time, consider-
able variety is featured by the systems applied in
tanks. Today, the most efficient and strongly sought-
for design solutions are being worked out in this very
sphere. The systems developed can be used not only
in new examples of armoured vehicles, but in those
under improvement programmes as well.

The tank’s lethal firepower is determined by the
caliber and range of its gun, ammo yield and the
rate and mobility of fire. Thelist of critical factors,

which determine success of any combat operation
in modern conditions, has been also enlarged
by fire precision. The tank remains potentially
dangerous for the enemy, being relatively
invisible within its weapons’ effective range,
before it fires. As soon as it does, i.e. proceeds
to dynamic actions, it becomes actually dangerous
and is subject to be destroyed by all means available.
For this reason, all developers of armament and fire
control systems have been striving to enable the
crew to hit the chosen target immediately and in
any conditions. This has resulted in development of
a main armament stabilisation system, which allows
the tank’s crew to execute aimed fire on the move,
without stopping to fire.

At the next stage electron-optical image intensi-
fiers, which enable target search and targeting in
low light conditions, were introduced. With their
implementation, however, developers failed to ensure
maximum performance from a tank, especially in
range of fire. When thermal imaging equipment was
introduced, it enabled developers to increase crew’s
search capabilities up to the main armament’s range
of fire. In order to improve fire precision, developers
equipped sights of fire control systems with laser
range-finders and sensors, which defined the most
critical factors for accuracy of fire. Besides, they
also introduced first uni- and then biplanar stabili-
sation of a sight line. This contributed to increase
of first-round hit probability. At present, the fire is
considered precise to the most probable (2-3 km)
firing distance irrespective of conditions if 80 per
cent of shells fired hit a standard target a2.3x2.3 m
shield, which imitates a tank’s front. Examples of
armoured vehicles, which fail, cannot compete both
in the world arms market, and on the battlefield.

Soviet and Russian armour is known to have rounds
with guided missiles. Due to implementation of guid-
ed armament, combat characteristics of armoured
vehicles have considerably increased. Missiles have
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HOCTb CTPeNbObI, HO U BBECTU HE3aBUCUMYIO CHaYana
OfHO-, @ MOTOM W [BYXMJIOCKOCTHYIO CTabuin3aumto
JINHWUY BU3UPOBAHMA NPULLENOB. 3TO NO3BOMMIO elle
00Jiblie NMOBbICUT BEPOATHOCTb MOPAXEHMUSA Leau ¢
nepsoro BbicTpena. B Hactoslee Bpema npuemne-
MbIM pPe3yJbTaTOM MO TOYHOCTW CTPENbObI B NOOLIX
VCIOBUAX U HAa HaubONEe BEPOATHON JUCTaHLUM
OTHEBOro KOHTAKTa (ABa-TPY KUJIOMETpPA) CTAaHOBUTCH
nonagaHue 80 NpoLEHTOB BbINYLEHHbLIX CHAPAL0B B
CTaHAAPTHYIO MULLEHb, KOTOpPas UMUTUPYET 1060BYIO
NPOEKLMIO TAHKA U NpefcTaBasieT coboil WNUT pasme-
pom 2,3 x 2,3 meTpa. 06pa3upl bTT, He BeINONHAOWME
3TN TpebOBaHMA, YXKe HE KOHKYPEHTOCMOCOOHbI Kak
Ha MUPOBOM DbIHKE BOOPYXEHUW, TaK U B YCIOBUAX
60eBbIX JEeNCTBUN.
0CcoBEHHOCTbIO COBETCKOM, @ 3aTeM U POCCUIACKOIA
OpPOHETEXHUKM ABNAETCA TaKKe Hanu4yue B 6OeKoM-
nieKTe BbICTPENIOB C ynpaBasemoii paketoin. Beege-
HWe yNpaBiseMOro BOOPYXEHUA 3HaYUTENbHO YyY-
wuno 6oeBble kayecTBa 06pasuos BTT. PakeTbl uMeioT
onpefeneHHble HeoCTaTKM: 6obLIOE BPEMS MOANETA
K Lienu, BO3MOXHOCTb MPMMEHEHUS TONbKO KYMYNsi-
TUBHOI WM TaHAEMHON 6OEBOIt YacTu, OT KOTO-
POVl COBPEMEHHbIE TAHKW JOCTAaTOYHO YCMeLWHO
3aWMILAIOTCA 31eMeHTaMN AMHAMUYECKOW 3a-
WKTbI. ITU HELOCTATKM C IMXBON KOMNEHCUPYIOTCSA
pAAoM npenmyuiects. OnepaTop MoXeT Npon3BOAUTb
KOPPEKLWMIO HaBeAeHMA Ha Lieb B npoLecce noneta
ynpasasemoro 6oenpunaca (nogo6Hoe NONHOCTbIO
UCK/IOYAETCA A1l HEYNPABISEMOTO OPYXUA), @ Aalb-
HOCTb AEICTBUA paKeTbl (OKONO MATU KUIOMETPOB)
' M03BOJIAET BECTU OTOHb Ha AWUCTAHLMUAX, T4 BOOPY-

certain weak points: considerable time required to
reach a target; either shaped charge or dual warhead
can be used while modern tanks possess sufficient
reactive armour to resist its impact. Strong points
of missiles, however, overbalance the weak ones:
an operator can correct targeting process during
the guided missile’s flight (this option islacked for
unguided weapons), and the range of missiles” action
(appr. 5 km) enables tank’s crew to fire to distances,
which are out of reach of the enemy’s armour. For
this reason, first-round hit probability depends solely
on the gunner’s performance, as well as efficiency
and power of the guided missile’s warhead. It should
be noted, that gunner’s professional skills, ability to
pick up and track the target using standard weapon
control systems, are of top priority.

Introduction of computer vision systems and au-
tomatic corrections to the weapons stabiliser has
partly solved the problem. The gunner should only
match the crosshair with the chosen target on the
monitor and keep the target centered till it is fired

at or destroyed by a guided weapon. Due to the

fact that a combat situation now is not ob-
served through sighting optical channels, but
displayed in the screen, the crew’s working
conditions in terms of ergonomics have improved.
Besides, a target tracking automatic unit, though
new, has become a strongly sought-for element of a
fire control system. With this unit, a gunner should
only pick up a target and then check the correct
performance of the system. All this reduces user’s
traffic and psychophysical load.

Surveillance is conducted by a commander and a
gunner as their seating provides the best visibility.

TennoBM3MOHHbLIN NpuLen HaBopumnka «Mamcay

Plisa thermal imaging sight
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BEPOATHOCTb MOPAXEHWUS MULIEHWU C MEPBOrO BbICTPENa 3aBUCUT
TOJIbKO OT HaBbIKOB HABOZ4YMKA, COBEPLIEHCTBA U MOLYHOCTU 60EeBOIA
4acTu ynpaBisfeMoOil pakeTbl. Bnpoyem, npeBanupyowLMMn B JAHHOM
cryyae ABAAIOTCA BCE-TaKN NPOdeccuoHabHble HaBbIKM HaBOAYMKA,
€ro yMeH1e HaBOAUTLCA U BECTU Liefib C MOMOLLbIO LUTATHBIX OPraHOB
yNpaBieHns opyxuem.

Mepexon Ha cUCTEMbI TEXHUYECKOTO 3pEHUS U aBTOMATUYECKMIA
BBOJ, NONPaBOK B CTab1I1M3aTOp BOOPYXEHUA B HEKOTOPOIA CTEMEHN
ynpocTuau 31y 3agady. OT HaBofg4YMKa TpebyeTcs nllb COBMECTUTD
nepeKkpecTue NpULLENbHO MapKu € BbIOPAHHO Lieibio Ha MOHUTOPE
W yOepXuBaTh ee A0 NPOM3BOLCTBA BbICTPENA UAU 4O NOPAXKEHUS
Lenu npu NpUMEHEHWUU YNpaBaseMOro BOOpyXeHus. Mepexod ot
BU3NUPHBIX ONTUYECKUX KAaHANOB K MPEACTaBNEHUIO KAapTUHKK Goe-
BOIl 06CTAHOBKM Ha 3KpaHe MOHUTOPA CYLUECTBEHHO U3MEHUN
U yayYLWKA 3proHoMuky paboyero mecta. Kpome Toro,

HOBBbIM, HO YXe BOCTpeboBaHHbIM 060pya0OBa-

Huem CYO cTan aBTOMaT CONpOBOXAEHUA

uenu. Mpu ero NpUMeHeHNU HaBOJYMKY

0CTaeTCA HABECTUCH Ha Lenb U fanee

KOHTPOMIMPOBATbL NPaBUIbHOCTb pa-

60Tbl ABTOMATUYECKOW CUCTEMBI.

Bce 310 3HauMTeNbHO CHUXAET

MH(HOPMALMOHHYIO U Nncuxodu-

3MYECKYI0 Harpy3Ky Ha yeno-

BeKa.

Henocpeg-

CTBEHHO pas-

BedKy W HabnogeHue 3a MecT-

HOCTbIO BbIMOJIHAOT KOMAHAUP

1 HaBoguuK. IMeHHo ¢ ux mect

camas nyywas 0630pHocTb. Mpu-

6opbl, KOTOPbIE OHM UCMOJb3YIOT

LN 3TOM Lenu, Yalie BCero UMEoT

OAHOKpaTHOe yBenuyeHue. B pesynb-

TaTe CTaHOBUTCA HEBO3MOXHbIM 3 dek-

TUBHO OCMATPWUBaTb OTKPLITYID MECTHOCTb

Ha 60/blIKNX paccTosHUAX. Kpome Toro, Habnio-

LEHWe OTOPBAHO U OT YNpaB/ieHUs BOOpPYXKeHueM. B

KaKOM-TO Mepe 3TOT HEe[0CTaTOK MOXET KOMMNEHCMPOBATLCA UC-
nosb30BaHMEM CaMo-
ro npuuena (y HaBoa-
YMKa — C NOBOPOTOM
6aluHK, y KoMaHaupa —
C NOBOPOTOM KOMaH-
LUPCKOTO JloKa B
OrpaHUYeHHOM CeKTo-
pe). lanbHocTb 06Ha-
PYXEHWA 1 pacno3Ha-
BaHWUA Uenen B TaKOM
cnyyae A0OCTAaTO4YHO
BE/INKa, a NpuMeHe-
HUE TEeNNOBU3NOHHBIX
npuLenoB nossonser
BECTU HabalogeHue ¢
0JMHAKOBO BbICOKOI
3((EeKTUBHOCTbIO KaK
LOHEM, TaK U HOYblO.

Devices used for
surveillance are
usually single-
power. For this
reason, they lack
sufficient view of
large open territo-
ries. And observa-
tion results are not
transmitted to the
weapon control sys-
tem. Employment of
sights in combina-
tion with rota-
tion of a gunner’s turret and commander’s hatch in a
limited sector can solve this problem, but only
partly. Target acquisition and recognition
ranges are rather significant, and em-
ployment of thermalimaging sights
enables equally high efficiency
in surveillance irrespective of
light conditions. Having con-
sidered the situation and the
crew’s rather heavy traffic
load in action, developers
came to the
conclusion that
separation of duties between
a commander and a gunner
could increase efficiency of
their teamwork, which should
be arranged not only at the level
of verbal commands, but also of a
fire control system.
The separation has resulted in in-
troduction of first standard and then
multichannel commander’s panoramic sights
integrated with a fire control system to modern
tanks; this enables the crew to operate in hunter-killer mode.
The commander conducts all-around area observation through a
stabilised multichannel panoramic sight and if enemy’s armour
is detected he specifies the target destination and, if necessary
target range measured, to the gunner through a fire control sys-
tem. There is also an option for the commander to operate the
fire control system or conduct the gunner’s duties in emergency
situations.

The Sozh-M gunner’s primary sight for the BMP-3 vehicle should
be mentioned among Peleng’s products. The sight integrates
a sighting channel, electron-optical image intensifier, laser
range-finder and missile control channel. Employment of a single
surveillance channel, which enables daylight surveillance over
rather large areas, is the sight’s distinctive feature.

This line was followed by development and production startup
of the Vesna-K tracking thermal imaging sight for the Sozh-M.
It is based on the Catherine-FC thermal imaging camera. After
harmonisation of other vehicle’s units with the primary sight, the
Vesna-K sight increased the BMP-3 crew’s performance in firing,
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<B> YunTbiBan nopobHylo cuTyaumio, a Takxe AOCTaTod-  Since its foundation, Peleng has been developing
H HO BbICOKYIO MH(POPMALIMOHHYIO HATPY3KY HA YNEHOB  sights for armoured vehicles’ fire control systems.
;‘ 3Kunaxa B ycnosuax 60s, paspabotumkn npuwnn Kk Tt started with unstabilised sights with electron-
v BbIBOAY, YTO paspeneHne ponieit MeXay KOMaHAMPOM  optical image intensifiers and has passed all
};I{ ¥ HAaBOJYMKOM NOBBLICUT 3P PEKTUBHOCTb UX COBMECT- stages of optoe[ectronic nghtS’ development,
: HOW pabotsl. lpu 3TOM B3auMopeicTBUE 3KkuUNaxa  designing and manufacturing cutting-edge sights
RonxHo obecneynsatbes Hayposte CY0, a He Tonbko  and equipment for armoured vehicles. The fact
& YCTHBIX KOMaHA,. that Peleng-produced sights have been installed
v Wtorom nonyyuBluerocs pasgeneHus CTano noss- on the BMP-3, BMPT and T-90MS as primary ones,
ﬁ JieH/e B COBpeMeHHbIX TaHKax CHavana BU3UPHbIX, a which provide reliable operation of the vehicles'
‘; 3aTeM W MHOTOKaHaNbHbIX KOMAaHAUPCKUX naHopam-  fire control systems, proves their high class.
e HbIX MPULENOB, CBA3aHHbIX C CUCTEMOI yNpaBieHUs
>;I< OrHEM W obecneyuBalolnx paboTy KoMaHaupa u
T HaBOAYMKA B PEXMME KOXOTHUK — cTpesnok». Yepes  targetsearch in low light conditions within effective
" CTabUIM3NPOBAHHbIA MHOTOKAHANbHbIA MaHOPaM- range of the vehicle’s main armament
' Hbl MpULLEN KOMAHAUP BLIMONHAET KPYroBoe Peleng’s next development isa commander’s pano-
HabIofieHMe 33 MECTHOCTbIO U MPY 0OHAPYKEHUM ramic sighting system, which integrates two pano-
TaHKoonacHoii uenu yepes CYO maet ueneykasa- ramic sights: a tracking sight, which substitutes
HMe HaBOAYMKY, NPU 3TOM MOXET ObiTb MepeaaHa u an antiaircraft one, and a panoramic sight stabilised
3aMepeHHas KOMaHAUPOM faNbHOCTb. Pa3paboTymkm in two planes with TV and thermal imaging surveil-
TaK)Xe NpeayCcMOTPeNy Ans KoMaHLMpa BO3MOXKHOCTb lance channels and an integrated laser range-finder.
B3ATb ynpasneHue CYO Ha cebs npu peleHunn 3apay, Peleng has also participated in development of
TpeoyioLWmMx HEMEANEHHON peakLum unu ans Boino- equipment for a promising tank support fighting
HeHWA QYHKLUMIA HABOJUYMKA B IKCTPEHHbIX CyYasnX. vehicle (BMPT). Being a pioneer in development of a
Yto Kacaetcs otpenbHbix paspabotok 0AQ «le- panoramic sight for computer vision systems on the
JIEHT», TO Clofa cnepyer OTHECTU OCHOBHOW npuuen post-Soviet territory, the company succeeded in this
HaBop4uKa «Cox-M» ana BMI-3, koTopblit 06beaUHUA task: to-date, the vehicle has passed state tests with
B OAHOM Kopmyce BU3MUPHbIN KaHan, 30M, nasepHsii primary multi-channel and panoramic sights and is
JanbHOMEP W KaHan ynpasieHus paketoii. MHTepec-  in demand with foreign militaries.
HOIl 0COBEHHOCTbIO NPULENA ABISETCA HANUYUE B HEM The T-90MS tank, which was officially unveiled
OfiHOKpaTHOro 0630pHOro KaHana, nossonsowero  at Nizhny Tagil arms exhibition in September and
BECTU HablofeHne fHEeM B AOCTATOYHO LWNPOKOM evoked a wide response in the mass media, is also
CceKTope. equipped with three Peleng-manufactured sights:
U o e o JanbHeAwnmM pa3BuTMeM [aHHOW TeMmMaTu- a primary gunner’s, commander’s panoramic and TV
At p p . (KM CTano BbiNONHEHNe NPeANnpUATHEM ONbITHO- backup ones. . 1y 3
o *I,:‘ T-”"':'l, * - KOHCTPYKTOPCKMUX paboT W 3anyck B NpOU3BOACTEY New sights feature t.he fc?llowmg pecul.1ar1t1es:
:. ;'--"’j 1-‘._1'_ O s R e e gicaenawero 3a «Cox-M» Ten/10BM3MOHHOr0 Npuuena TV and thermal imaging channels in gunner’s
P gerel . - ff i 1

¥ g Ty X e "
3 Mpuuen U F - ] B g
KOMaHA1pa L

naHopamHbIN

Commander's *
panoramic E. ’

L1, F
sight b - T
oy

g

Mpuuen HaBoauMka

MpuLen-ay6aep TeneBHnoHHbIit MHOroKaHasbHbl «CocHa-Y»

ns TaHka T-90MC Sosna-U multichannel
TV backup sight for the T-90MS tank gunner's sight

@WIL BIK \ VPK
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«BecHa-K». OH 6bin
CO3[laH Ha OCHOBe
TENNOBM3NOHHOMN Ka-
mepbl «Catherine-FC»
M npu yHUUKaLum
MHOTUX KOMMNNeK-
TYIOWMUX C OCHOBHbIM
NpuLENoM pacwmpun
BO3MOXHOCTW 3KMUNa-
»a bMI1-3 no BegeHuto
OTHA 1 NOMUCKY Lienen B
HOYHbIX YCNOBUAX A0
janbHocTen 3ddek-
TUBHOTO AencTeud
OCHOBHOrO BOOpYXe-
HWUA 3TOW OGPOHMpO-
BaHHOMN MalUUHBI.
Cnepytowas paspa-

60Tka 0AO «[MeneHr» —
MaHOPaMHbIA KOM-

NNEKC KOMaHAMpa, KOTOPbIi BKJOYAeT B Ce6s gBa NaHOPAMHbIX

npuuena: cneasiluii BU3UPHbIiA, 3aMeHsaoWwmUn coboi 3eHUT-

HbIA NPULEN, U CTaBUAN3UPOBAHHBIN B ABYX NIOCKOCTAX

NaHOpaMHbIA NPULLEN € TeNeBU3UOHHbIM (fanee — TB)

U TenaoBu3noHHbIM (ganee — TIMNB) kaHanamu Ha-

6110,€HNUA N BCTPOEHHBIM JIA3€PHbIM JaJIbHOMEPOM.

0AO «[eneHr» NpUHANO y4YacTMe U B CO3[aHUK
annapatypsl A nepcnekTMBHOM MawuHel BMIT.
flBnAscb NMoHepoM pa3paboOTKWU MaHOpamMHOro
npuLena TeXHUYECKOro 3peHns Ha NOCTCOBETCKOM
NPOCTPAHCTBE, NPeANpUATUE OTAUYHO CNPABUIOCH C
nocTaBfieHHON 33fiayeil — B HaCTOsLee BPEMA MALIKHA,
npoleAwas rocyAapcTBeHHbIE UCMbITAHUA C OCHOBHbBIM
MHOTOKaHaNbHbIM M MaHOPAMHBIM MpULEeNamu, YCnewHo npo-
[aeTcs 3a py6ex.

TaHk T-90MC, npoaeMoHCTPUPOBAHHbIN WHUPOKOK NybanKe Ha
CEeHTAGPbCKOM BbicTaBke B HukHem Tarune v Bbi3BaBLIWIA HEMANO
o6cyxpeHuit B CMU, Takke ocHaleH npuuenamm 6e10pyccKoro npo-
13BOACTBA. VX Tpy — OCHOBHOW HaBOAYMKA, NAHOPAMHbI KOMaHA-

pa v npuuen-gybnep
TeNeBU3NOHHbI.

0co6eHHOCTM HOBbIX
npuLenoB:

Hanuyune TB- u
TMNB-kaHanoB y HaBoA-
YMKa U KOMaHAWPA;

Hannyne He3aBu-
CUMMBIX BanbHOMEpPOB
Y HaBOAYMKA U KOMAH-
Aanpa;

obbefuHeHUE
paboThl Yyepes 0630p-
Hble NepucKonnyeckue
npuéopk! HabNAEHUS
¥ MaHOPaMHbIN Npu-
uen ana KomaHpupa

and commander’s
sights;
independent
range-finders in
gunner’s and com-
mander’s sights;
possibility to
organise teamwork
through a surveil-
lance periscope
and a commander’s
panoramic sight by
means of shifting
the sight line of a
panoramic sight to
a certain surveil-
lance sector;
employment of a target tracking automatic unit;
possibility to operate in hunter-killer mode when a com-
mander specifies the target destination with already measured
target range to a gunner, and a crosshair is centered at the target;
possibility to operate in backup mode when a com-
mander can operate the tank’s main armament from
his seat;
a TV backup sight, which can be used both by
a gunner and commander.

Having a wealth of experience in the develop-
ment of special-purpose systems and realising
the necessity to maintain close cooperation

with chief designers of armoured vehicles, Peleng

can successfully harmonise its products with any

tank or IFV. Such approach secures Peleng’s sustain-

able competitive advantage over rivals in the field of
sighting systems.

(nepebpocka NMHUM BU3MPOBAHUSA NaHOPAMHOTO MpuLena B Co-
OTBETCTBYIOWMIA CEKTOP HabnofeHus);

npMMeHeHWe aBTOMaTa CONPOBOXAEHMUA Lenu;

BO3MOXHOCTb PabOThI B PEXMME KOXOTHUK — CTPEIOK» (nepe-
[aya Lenu HaBOJYMKY OT KOMAHAMPA OCYLIECTBASETCA C yKe
3aMepeHHON JanbHOCTbIO, MPU 3TOM MpULENbHAA Mapka Oypet
pacrnosaratbCs TOYHO Ha Lienu);

BO3MOXHOCTb paboThl B pexume «ay6aby», KOraa KoMaHaup
MOXeT YNpaBNfTb OCHOBHbIM BOOPYXEHWEM TaHKa CO CBOEro
MecTa;

HaJW4ue TEeNEBU3NOHHOTO NpuLieNna-gy6aepa, KOTOPbIM MOXET
Nosb30BaTbCA KaK HAaBOAYMK, TAK U KOMAHAMP.

OrpoMHbIit onbIT pa3paboTkn NpubOPOB cneLuanbLHOro Ha-
3HaYeHMs, a TaKKe 3HaHWe U NOHUMAaHWe BAXHOCTU NojaepxKa-
HUA TECHOTO KOHTaKTa C FNaBHbIMU KOHCTPYKTOPAaMU 06BbEKTOB
6poHeTaHKOBOM TexHWUKM no3BonsioT OAQ «lleneHr» He ToNbKO
rapMOHMYHO BNMCHIBATL MpULEsbHYI0 YacTb CYO B 060pyaoBaHue
TaHka uau BMI, Ho 1 coxpaHATb yBepeHHOe NPeBOCXOACTBO HaA
KOHKYPEHTaMM B 4acTu NPULENbHbIX KOMMIEKCOB Ha COXHOM
PbIHKE BOOPYXEHUN.
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COBPEMEHHbIX YCII0BUAX KayecTBo ynpaBneHml .
BOMCKAaMM CTAHOBUTCS TaKMM e pewaiwynm dak- &
TOPOM, KaK 60eBble BO3MOXHOCTU CUN U CPEACTB ;
BOOPYXEHHON 60pbObl. OMbIT BOEHHbBIX KOH(INKTOB
NoCnefHUX NeT ybeauTenbHo NoKasbiBaeT, YTO O4HOM
U3 OCHOBHbIX MPUYUH CHUKEHUA NOTEHLUANBbHBIX
BO3MOXHOCTEN BOWCK B X0fe O0OEeBbIX JEeNCTBUN AB-
NAEeTCA HU3KMWIA ypoBeHb ynpasieHus. Pewnts 3Ty
NpoGieMy MOXET WUPOKOE UCNOJIb30BaHUE CPefCTB
aBTOMaTWU3aLWUM BO BCEX 3BEHbAX W HA BCEX 3Tanax
npouecca ynpasieHUs BOACKamu. MIMeHHO noaTomy
B Haubosee pa3BUTBIX CTpaHax MMpa 6oNbLIOe BHU-
MaHWe CerofHs yAenseTcs CO3JaHMI0 U BHELPEHUIO
aBTOMAaTU3UPOBAHHbIX CUCTEM YNpaBieHUs BOUCKaMU
(ACYB) u opyxuem.

Pa3paboTaHHble U NPUHATEIE HA BOOPYXeEHUE s
OTHENbHbIX BULOB U POLLOB BOWCK KOMMNJIEKCHI CPEACTB  AEICTBUIA U He B NOJHOW Mepe obecrneynBaeT peanusaLuio
asTomatu3auuu ynpasneHus (KCAY) onepaTMBHOroM  moTeHLUaNbHbIX 6OEBbIX BO3MOXHOCTEN BOUCK.

TaKTMYECKOro 3BeHa 06eCneynBaloT aBTOMaTU3aLNIo PaspaboTaHHas npeanpuaTMeM «TeXHOCOK3NPOEKTS LY s g i
: ra b T o
NpOLLeCCOB YNpaB/ieHUs B OCHOBHOM Ha 3Tane Bede-  YHUULUPOBAHHAA KOMAaHAHO-WTabHas mawuHa (KLLIM) = @ &g_ R
3 3 P . e
HUA 60eBbIX AeiicTBMid. [M03TOMY OpraHbl BoeHHOro  «PegyT-212» sBAsieTCs CpeacTBOM YNpaBieHUs BOWCKaMu p ol B ey - s

ynpas/ieHns paboTy No NAaHUPOBAHUIO, @ TAKXKE N0 B TaKTUYecKoM 3BeHe. OHa npefHasHayeHa AnsA aBTOMa-
pelieHnio pAfa yNpaBieHYeCKUX 3afay Ha 3Tane  TU3ALMMW KOJIEKTUBHON paboThl AOMKHOCTHBIX UL, WTaba
NOArOTOBKM GOEBbIX [EWCTBMIA MO-NPEXHEMY Bbl-  COEAUHEHWUS Pofa BOMCK B NPOLECCEe YNpaBieHUs nog-
NOJHAOT NPEUMYLLECTBEHHO PYYHbIM CNOCOOOM. ITO  YUHEHHBIMU NOLPA3AENEHUSAMMU HA 3Tane NoArOTOBKU U B
He COOTBETCTBYET COBPEMEHHOMY XapaKTepy BOEHHbIX  X0fie 60eBbIX AeiCTBU.

BOEHHO-TIPOMBILTTEHHEIN KOMIUIEKC. BE/TAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARUS
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‘h-'L g ENHANCING TROOPS" OPERATIONAL CAPABILITIES
REDUT-212 TACTICAL COMMAND VEHICLE

Sergei BOTENOVSKY,
chairman of the board
of directors,
Technosoyuzproekt
Valery KOLODYAZHNY,
Ph.D. (military science),
professor, head of
science department,
echnosoyuzproekt

erl

ngineer,
oyuzproekt

4 - ..
= The currently employed automated command and jor ot
:,_".. :'-;;‘ . control systems of operational and tactical levels
e B H-":t £ provide automated command and control mainly
\ Lo S -ﬁ* on the stage of combat operations. For this reason,
" %:.,ﬁ N planning and command and control on the pre-
£ R operation stage is for the most part still performed

e

i ?"-I'ﬁ the modern context, the efﬁcienrcry of command and manually. Such an approach is outdated in terms

"~ control over troops has gained the same importance as  of modern warfare techniques and does not allow
the performance of weapons and operational capabilities  full-scale implementation of the troops’ operational
of troops. Recent military conflicts have demonstrated capabilities.
that low command and control results in reduced fighting The Redut-212 unified command vehicle (UCV) was
capabilities of troops. Only wide implementation of au-  developed by Technosoyuzproekt to provide control
tomation equipment at all levels and stages of command  functions at the tactical level. The system is designed
and control can solve the problem. For this reason, the  to automate teamwork in the staff of a formation facili-
world's leading militaries pay considerable attention to  tating their control over subunits at the pre-operation
the development and implementation of C4ISRs. stage and during combat operations.

\S=2)
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KoHctpykTueHo KLIM BbinoNHEHA B BUAE CbEMHOTO Ky30Ba-
KOHTeliHepa, pacnoiOXXeHHOTro Ha nnaThopme Waccu aBToMo-
6uns noBbIWEHHON NpoxoaumMocTn Tuna MA3-631705. Kysos-
KOHTeliHep coCTOMT U3 ABYX 0TCEKOB. B ocHoBHOM (pabouem)
0TCeKe pa3MellaloTcs aBTOMaTU3MpoBaHHble paboyne mecTa
(APM) BOMKHOCTHBIX UL, annapatypa CBA3M U JIOKaNbHOIA
BbIYNCNIUTENbHOW CeTH,
31eMeHTbl CUCTEMb
XUu3HeobecneyeHus
(koHaMUMOHED, DUNb-

3aKpbITbIM KaHanaMm B TenedOHHOM
pexume. Ins ynpaBneHus noAYNHeEH-
HbIMU MOApa3feNeHNAMU Ha Maple
npeaycmotpeHa YKB-paguoctaHyus.

The UCV is designed as a demount-
able container body installed on the
MAZ-631705 cross-country chassis. The
container body consists of two com-
partments:

the main (working) compartment
includes:

officers” workstations;

communications equipment and
hardware of the local area network;

elements of thelife support system
(air conditioner, filter and heating in-
stallations, lights, etc.);
the accessory compartment in-
cludes:

a power supply system;

spare parts, tools and accessories;

storage space.

The UCV can be connected to the
formation’s standard communications
centre, which allows data exchange bet-
ween the staff officers” workstations
and other subscribers to the network
through open and closed channels.
Command and control over subordinate
subunits on the march is conducted
with the help of a VHF radio station.

TAKTUKO-TEXHNYECKWNE XAPAKTEPUCTUKW KILUM «PELYT-212»

BO BCNOMOratejsbHOM —

TPOBEHTUNALUMOHHAA U KonnyecTBo aBTOMaTU3NPOBAHHBIX Pabounx MecT 4
0TONMUTENbHAA YCTaHOB-
KM, CBETUNBHUKM U AP.); BO3MOXHOCTb BK/TIOYEHUS B CETb AOMONHUTENbHBIX APM o5

cucTema aHeproobe-
cnevyeHus, 3anacHble

Konunyectso pelwaemMbiX onepaTtuBHO-TaKTUYECKUX 3aau:

Y4aCTW, UHCTPYMEHTbI W pacyeTHbIX 25
NPUHAANEKHOCTH, Me- MH(OPMALMOHHBIX 6
00€eBOro ynpasieHus 4
CTa O/1fl XpaHEeHUA UMy-
WwecTsa. Tun N0KanbHOW BbIYUCTUTENBHOI CETH Ethernet
Cpenctea cessu KIUM CkopocTb 06MeHa AaHHbIMK 100 M6/c
obecneunsatoT ee noa- ®opmart undpoBoit kapTbl SXF
KNIOYEHWE K WTAaTHOMY Bpems BkntoyeHns annapatypbl 5 MUH.
y31y CBA3M COeUHEHUA »
Bpems HempepblBHOM paboThl 24 yaca

u 0bmeH MHdopmMaLumeit

JOJIKHOCTHBIX UL, CO Hanpﬂ)’f(eHl/leaneKTponMTaHMﬂ

~3x380B 50T

csoux APM c aboHeH- HanpseHue 6opToBoii cetn

278B

TaMWU MO OTKPbLITEIM U MoTpebnseMan MOLHOCTb

@K BIE\ VPR
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B KLWM yctaHoBneHO yeTblpe YHUULMPOBAHHbLIX aBTOMATU3MUPO-
BaHHbIX paboymx MecTa Afil OCHOBHbIX JOMKHOCTHBIX UL, WTaba
COeAMHEHUSA — rpynmnbl ONepaTUBHOO NIAHUPOBAHUA (pucyHKu 1u2):

— aBTOMAaTU3MpoBaHHOEe paboyee MECTO HavalbHUKA
wraba;

— aBTOMaTU3MpoBaHHOEe paboyee MeCTO HavanbHUKA
OnepaTWBHOrO OTAENEHUS;

— aBTOMaTU3MpoBaHHOEe paboyee MeCTO HavalbHUKA
pa3Bepku;

— aBTOMaTU3MpOBaHHOe paboyee mecTo otuuepa-
oneparopa.

B komMnneKT Kaxporo yHuhuLMpoBaHHOro paboyero MecTa BXOAUT:
BuaeomonuTop BMU-61 XK c paspewenmnem 1900 x 1200 nukc. —
ANs 0To6paXKeHUs onepaTMBHO-TAKTUYECKOI 06CcTaHOBKM Ha LIKM;
BugeomoHuTop BML-38 KK ¢ paspeweHnem 1024 x 768 nukc. —
LJs OTOOPaXXeHUs AMANOrOBbIX OKOH, pe3ynbTaToOB ONEpaTUBHO-
TaKTUYECKUX PACYETOB, 3IEKTPOHHbIX TEKCTOBbIX HOEBbIX JOKYMEHTOB;
ABYXMOHUTOPHbIN cnewsbluncanTens (Taktosas yactora — 1,7 My,
o6beM 03Y — 416, 06bem N3Y — 16 6, 06bem BUAeonamaTn — 64 M6);
npuHTep MIM-2200;
KNnaBuaTypa, WapoBblil MaHUNYNATOP;
NynbT CBA3U U MUKPOTenedOHHas rapHUTypa, obecneynsatLmne
NOAKNIYEHWe onepaTtopa -
K KaHanam NpoBOAHON )
W paguocBs3U.

pic.2 Adgroup of

EPCIIEKXTHBHBIE PASPABOTKI \ PROMISING DEVELOPMENTS

The Redut-212 is equipped with four unified work-
stations for key staff officers, constituting the
formation’s operational planning group (Pic.1 and
Pic.2):

for the chief of staff;

for the chief of operations section;

for the chief of reconnaissance and
surveillance;

for the operator.

Each workstation has:

aVMTs-61 liquid crystal video display (1900 x 1200
pix.) for imaging the operational-tactical situation
on the vehicle’s central computer;

a VMTs-38 liquid crystal video monitor (1024 x 768
pix.) for displaying dialogue boxes, results of ope-
rational-tactical calculations and electronic text
combat documents;

dual-monitor special computer (1.7 GHz clock
rate, 4 Gb RAM, 16 Gb ROM, 64 Mb video memory);

MP-2200 printer;

keyboard, trackball;

communications console and handset connect-
ing an operator to radio and wire channels.

—

PUCyHOK 2 = Tpynna
yqu)mumpoaaHHb\x
aBTOMATU3NPOBAHHBIX
paboumx MecT

unified workstations

Y)
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The vehicle’s unified workstations meet the re-
quirements of ergonomics and industrial design
and provide tactical staff officers with convenient
working conditions.

The UCV allows attaching additional workstations
(laptops) to thelocal area network so that other
members of the staff could participate in the work.

Integration of workstations into a single local
area network enables their operators to get parallel
access to computer and data resources. This allows
implementation of the network method of work, car-
ried out by the staff while performing its command

PaspaboTaHHble
VHUPULMPOBAHHbIE
aBTOMaTU3MPOBaAH-
Hble paboune mecTa
COOTBETCTBYIOT Tpe-
60BaHUAM 3ProHo-
MUKW, TEXHUYECKOM
3CTEeTUKM U obecne-
ynMBaloT yaobCTBO
paboTbl AOMKHOCT-
HbIX MWL, OpraHa
yNpaBNeHUs TaKTu-

7.

" YeCcKoro YpoBHS. functions.
. - . = B KLUIM npepycmo- The vehicle’s software has two main systems:
Pucytok 3 | TpeHa BO3MOXHOCTb the automated decision support and combat plan-
nopkiyeHus Kk no-  ning system (ADSS);
KanbHOW BblYMCAU- the automated combat control system (ACCS).
TensHoit cetn (JIBC) ADSS is designed to fulfil the following tasks:
HiEEI LOMONHUTENbHBIX to acquire and process operational-tactical data,
APM (B Buge nop-  includinginformation on the strength and capabili-
: N TaTuBHbLIX [3IBM) ties of own and enemy forces;
s LTS T e . ..
. L ans pabotsl gpyrux to display on the digital theatre map elements
5 L e LOJIKHOCTHBIX NN of the operational-tactical situation and planned
) u.f = Fin wraba. actions of the troops;
e (X0 SRR o L . 06beanHeHne APM to make calculations necessary to estimate the
e S 2 '_"'.'.‘-'._ ¥ ¥ noKanbHoi Bblunc-  situation, work out the operation’s concept and make
. - ; .?:&GI}:' ol e nuTensHoil ceTblo  justified decisions;
[ = 1Ty r npegycmaTpusaet to plan several alternatives of employing one’s
! e _.;Z-E r:' BO3MOXHOCTb na- units and subunits;

@K BIE\ VPR

| Pic.3
Mpumepsl peweHuns
0nepaTUBHO-TaKTUYECKNX

3apay | Examples of solving

operational-tactical tasks

| Pic. 4
Mpumep oTobpaxeHuns

Ha MOHUMTOpE rpauyeckoro
1 TEKCTOBOrO 3NEKTPOHHOTO

60€BOro JOKyMeHTa
An electronic combat
document, displayed
on the monitor

pannenbHoro po-
CTyna onepaTopos K
BbIYUCIIUTENbHBIM 1
MHGDOPMALUOHHBIM
pecypcam. 3Tum
obecneuynBaeTcs
peanu3auua cete-
BOrO MeTofa paboThl JOMKHOCTHBIX UL, NPU pelue-
HWUM ynpaBieHYeCcKUX 3afay B LUKNe ynpaBneHus
BOMCKaMU.

WNHTennekTyanbHoi 0CHOBON KOMaHAHO-WTAGHOIA
MalWKHbI BASETCA NporpammHoe obecnedyeHue, B
KOTOPOM peann30BaHbl [IB€ OCHOBHbIE CUCTEMbI:

asmomMamu3upos8aHHas cucmema nododepiKKu
npuHAmMUA peweHUl v NNaHNPOBaHUsA BOEBbLIX AeM-
cteuii (ACNMNP);

asmomamu3uposaHHas cucmema 6oesozo ynpas-
JNleHUA peicTBUAMKU NOJYUHEHHbIX NojpasfeneHui
(ACBY).

ACNNP obecneynsaer peleHue ciepyolnx 3a4ay:

c6op 1 nepBuyHas o6paboTKka onepaTUBHO-
TAaKTUYECKON MHGOPMALMK, B TOM YUCTE JAHHBIX O
60eBOM COCTaBe M GOEBbIX BO3MOXHOCTAX CBOUX
BOMCK M CUN NPOTUBHUKA;

oTobpaxeHue Ha uudpoBoil KapTe paitoHa boe-
BbIX AENCTBUIA 3/IEMEHTOB ONepPaTUBHO-TAKTUYECKOA
06CTaHOBKW W NJaHWUPYeMbIX JeCTBUIA BOWCK;
npoBefeHKe KoMneKca pacyeTos, obecneymsaro-

PucyHok 4

to forecast the development of the tactical set-
ting and expected impacts of the decisions taken;

to work out and archive electronic text and
graphic combat documents;

to receive and send electronic combat documents,
aswellas to convey orders to those whom they concern.

It should be noted that all calculations are made
with regard to the electronic map of the area. The
computer also takes into account the physiographic
conditions and the infrastructure of the operation
area. The examples of solving these tasks in the
theatre of operations are shown in Pic. 3.

The software of the automated decision support
system allows obtaining real-time calculations help-
ing the staff to estimate the situation, work out de-
cision alternatives and choose the most reasonable
one. It also enables contingency planning of combat
operations conducted by subordinate forces, which
is pretty time-consuming to do manually and might
be simply impossible if the time is limited.

It is worth mentioning that the efficiency of de-
cision-making is achieved by solving optimisation
problems, allowing the commander to make a justi-
fied choice of the best alternative. This raises the
quality of staff work. As compared to manual work,
the system allows staff officers to take into consid-
eration a much larger number of factors. High-level
visualisation of the operational-tactical situation

BOEHHO-HPOMBIIIIEHHEI KOMIUIEKC. BEAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARUS



WX OLEHKY OnepaTMBHO-TAKTUYECKO 06CTaHOBKH,
BbIPabOTKY 3aMbiC/la U NMPUHATUE PaALMOHANBHOMO
peleHns Ha BeieHne 60eBbLIX eiCTBUIA;

nnaHWpoBaHMWe JeNCTBUIA YacTen u nogpasgene-
HWI MO HECKOJIbKMM BapuaHTaMm;

NPOrHOo3MpoBaHWe TeHAEeHUMNi pa3BuTUs obcTa-
HOBKM W OXMAeMblX NMOCNEeACTBUNA NPUHATHIX pe-
WeHnn;

pa3paboTKa M apxmBaLMs INEKTPOHHbIX TEKCTO-
BbIX U rpaduyecknx 60eBbiX JOKYMEHTOB;

npuem, fOBEAEHNE UCTIONHUTENAM BXOAALLMX, OT-
NpaBKa afpecaTaMm UCXoAALWMX INEKTPOHHbIX 6OeBbIX
OOKYMEHTOB.

HeobxofnmMo OTMETUTb, YTO BCE OMepaTUBHO-
TaKTUYECKUEe pacyeTbl MPOBOAATCA C UCMONb30-
BAaHWEM [aHHbIX 3/IEKTPOHHON KapTbl MECTHOCTH.
Mpu 3ToM obecneymBaeTcs aBTOMATUYECKUI yyeT B
BbIMOJIHAEMbIX pacyeTax (U3nKo-reorpadmyeckmx
VYCNOBUW 1 pAfa 31eMeHTOB MHPACTPYKTYpbl paiioHa
60eBbix AeicTBMiA. [TpuMepbl 0OTOOpaXKeHUs pe3ynbTa-
TOB peLleHna onepaTMBHO-TAKTUYECKUX 3afay npea-
CTaBJieHbl HA pUcyHKe 3.

[pumeHeHMe KoMnaeKca NporpamMHbIX CpeacTs
ACIMNP no3BonseT Ha NpaKkTUKe B peanbHOM MacluTa-
6e BpeMeHM MoJyyaTb pacyeTHble JaHHble, KOTOpbIe
obecneynBaloT BO3MOXKHOCTb OLEHKWU 0O6CTaHOBKMH,
BbIpabOTKM BapMaHTOB pellieHns U Bbibopa U3 HUX
Haubonee paunoHansHoro. Kpome Toro, Ha npakTuke
TaKKe obecneymBaeTcs BO3MOXHOCTb MHOTOBapUaHT-
HOro MJaHUPOBAHUA GOEBbIX AENCTBUNA MOAUMHEH-
HBIX CUN U CPeACTB, YTO Npu paboTe WTaba pyyHbIM
cnoco6oMm 3aHMMaeT [OCTaTOYHO MHOTO BPEMEHH, a
B OTAENbHbIX C/ly4asnx, KaK, Hanpumep, B YCI0BUAX
XKeCTKOro MMUTa BPEMEHM, OKa3blBAeTCA NPOCTO
HEBO3MOXHbIM.

CTOMT OTMETUTD, YTO B OCHOBE 0OecneyeHms paymo-
HaNIbHOCTW MPUHUMAEMbIX PELIEHMIT NEXUT UCNONB30-
BaHMEe ONTUMU3ALMUOHHBIX ONEPATUBHO-TAKTUHECKNX
3ajay, No3BoNAOWMX AenaTb 060CHOBAHHbIN BbIGOP
JIYYLUIEro BapUaHTa no OCHOBHbIM 3lEMEHTaM NPUHUMa-
eMoro pelleHus. [locturaemoe npu 3ToM BbICOKOE Ka-
4eCTBO WTabHOM paboTbl 06YCIOBNEHO BO3MOXKHOCTLIO
yyeta B pacyetax 60J/ibWOro KosMyecTsa (hakTopos
0nepaTMBHO-TaKTUYECKOM 06CTaHOBKM, KOTOPbIE NpK
paboTe py4HbIM cnocobom yyecTb Henb3s. Kpome
TOro, NpOrpaMMHble CpeAcTBa KOMaHLHO-WTAa6HO
MaWKHbl 06ecneynBaioT BbICOKMIA YPOBEHL BU3Ya-
AN3auMM onepaTUBHO-TAKTUYECKOW 0OCTaHOBKM K
pe3ynbTaToB PacyeToB HA 3NEKTPOHHON KapTe, 4To
CO33eT AOMKHOCTHLIM AnLaMm WTaba yaobcTso BoOC-
NPUATUSA U ONEepaTUBHOCTb aHaNN3a AaHHbIX.

O0aHum u3 anementoB ACIIP aBnseTcs uHTErpupo-
BaHHAs CUCTEMA INEKTPOHHOrO [OKYMEHTO060pOTa,
KOTOpas N03BONAET NPUHUMATL BXOAALLME 3EKTPOH-
Hble TEKCTOBble 60eBble AOKYMEHTbl, B aBTOMATU-
3UPOBAHHOM peXume pa3pabatbiBaTb TEKCTOBbLIE U
rpachuyeckue LOKYMEHTbI MO YNPABIEHWIO, UX apXUBM-

PCIEKTUBHBIE PASPABOTKN \ PROMISING DEVELOPMENT

and calculations on the electronic map make it easier
for staff officers to perceive the data and promptly
analyse them.

ADSS includes an integrated electronic document
management system, which enables the staff to re-
ceive incoming electronic text combat documents,
work out text and graphic documents on command
and control issues, archive them and send to the
addressee. Fragments of text and graphic electronic
combat documents are shown in Pic. 4.

ACCS is designed to solve the following command
and control tasks during combat operations:

to acquire and display the current operational-
tactical situation on a digital map of the operation
area on a continuous real-time basis;

to acquire and display data on the current posi-
tion and conditions of the subordinate forces;

to task the subordinates in line with decisions
made in combat;

to acquire and display data on the current results
of the combat operation;

to process and pass the integrated data on the
state and results of the formation’s actions to a
higher command post.

ACCS enables staff officers to estimate the current
operational-tactical situation, as well as to control
the development of the course of warfare and the
implementation of the decision taken on a real time
basis.

It should be noted that the special software de-
veloped by Technosoyuzproekt on the basis of the
Linux operating system and the databases integrated
with the PostgreSQL management system are unified
and compatible with other automation systems. For
this reason, the UCV can be used as an element of
C4ISR in the staffs of units and formations of any
armed branch.

Functionally, the UCV can be operated in three
main modes (Table 1):

autonomous mode, which implies the UCV's au-
tonomous performance using data on the situation
acquired through communications channels manually;

semiautonomous mode, which implies automat-
ed performance as a part of the formation’s C4ISR. In
this case data on the situation are acquired and sent
to a higher command post through communications
channels manually, while data exchange with the
subordinate forces is performed in the automated
(automatic) mode;

as a part of C4ISR, which means that the UCV is used
as part of a distributed C4ISR of the operational level.

Command and control processes are utmostly au-
tomated in case the UCV is integrated into a unified
C4ISR. Such integration greatly raises the staff’s
situational awareness and, consequently, the quality
of contingency decision making.

It should be noted, that the UCV can be integrated
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poBaTh M OTNPABAATbL agpecarty. [pumep oTobpaxeHns Ha
MOHUTOPE (hparMeHTa TEKCTOBOro M y4eOHOro BapuaHTa
rpathmyecKkoro 3IeKTPOHHOro 60eBOro fOKYMeHTa npep-
CTaBNEH Ha PUCYHKE 4.

ACBY npegHa3HayeHa AN pelweHuns cnegyowmx 3agay
ynpasneHus B xone 60eBbIX LENCTBMI BONCK U 0becne-
YnBaeT:

HenpepbiBHbIA (B peanbHOM MaclwTabe BpemMeHu)
cbop 1 oTobpaxeHue Ha uudpoBoii kapTe pailoHa boe-
BbIX AeiCTBUI TeKywel onepaTMBHO-TAKTUYECKON 06-
CTaHOBKMU;

HenpepbiBHbIA CO0pP B aBTOMATUYECKOM pexume U
0ToOpaxeHne AaHHbIX 0 TEKYLLEM NOJIOXEHUMU U COCTOSA-
HUU MOJYMHEHHBIX CUA U CPeaCTB;

poBefieHue (YyToYHeHMe) 6OEBbIX 3afa4 NOJYMHEH-
HbIM B COOTBETCTBMU C pPeleHUAMU, TPUHUMAEMbIMU O
obcTaHoOBKe B X0 O0eBbIX [eiCTBUIA;

c6op 1 0TOO6paXKeHMEe AaHHbIX O TEKYLLUX pe3ysibTaTax
60eBbIX eNCTBUIA NOAYMHEHHDBIX CUN U CPEACTB;

06paboTka 1 nepepaya Ha KCA BKM o60o6ueHHbIx
LaHHbIX O MOMIOXXEHUMU, COCTOSHUM U pe3ynbTaTax Aeii-
CTBUIN COEAUHEHUS.

MpumeHeHne ACBY no3BonseT JOMKHOCTHLIM NMLAM
wraba B peasbHOM MaclwTabe BPEMEHU OCYWECTBAATH
OLUEeHKY CKnapgblBallenca TeKkylen onepaTtuBHO-
TaKTUYECKOW 0OCTAHOBKM, @ TAKXK€ KOHTPONIMPOBATb XOA
60€BbIX AeCTBUIl U CTENeHb peanu3alun NPUHATOrO
peleHus.

HemanoBaxHo, 4To pa3paboTaHHOE Ha NpeanpuUaTUM
cneyuanbHoe nporpammHoe obecneyeHue nop ynpas-
NleHneM onepauuoHHON cucTembl Linux, a Takke 6asbl
JaHHbIX C cucTemoii ynpasneHus PostgreSQL, agnstoTca
VYHUUUMPOBAHHBIMU U coBMeCTUMbIMU C apyrumu KCA.
3710 no3sonset ucnonb3osatb KLUM B KayecTBe anemeH-
Ta ACYB B opraHax ynpaBneHus COeAWUHEHWiA 1 YacTei
no6oro poaa BoiicK.

Mo cBoMM thyHKLMOHANbHBIM BO3MOXHOCTAM KLLIM moxeT
paboTaTb B O4HOM W3 TPEX OCHOBHbIX PEXUMOB (mabs. 1):

aBTOHOMHOM — CaMOCTOATENIbHAA paboTa C MCnob30-
BaHWEM JaHHbIX 06CTAHOBKM, MOJYYaeMbIX NO KaHanam
CBA3Y HEABTOMATM3UPOBAHHbLIM CNOCOOOM;

nonyaBTOHOMHOM — paboTa B aBTOMaTU3UPOBAHHOM
pexume B coctaBe ACYB coegnHeHuns. B 3Tom pexume
npueM U nepepaya AaHHbIX 0O6CTAHOBKU C BbIWECTOA-
Wero NyHKTa ynpaBNeHMs OCYWECTBNAETCA N0 KaHa-
NlaM CBA3M HEAaBTOMATM3MPOBaHHLIM cnocoboM, a cbop
LaHHbIX 0OCTAHOBKW OT MOJYUHEHHbIX CUJT U CPEACTB
U foBefeHne UM 6oeBbIX 334a4 — aBTOMATU3MPOBAHHO
(aBTOMaTUyueCkn);

B cocTaBe ACYB — paboTa B cocTaBe pacnpefeneHHoii
ACYB onepaTUBHOrO ypOBHS.

Hanbonbwas cTteneHb aBTOMatu3auum npoLeccos
ynpasneHus BOMCKaMK [OCTUraeTca Npu UCnonb30Ba-
Hun KWM, uHTerpupoBaHHoO B €41HYI0 aBTOMATU3NPO-
BaHHylo cuctemy ynpasneHus. llpu 3Tom focturaercs
BblCOKaA CTeneHb CUTYaLMOHHON OCBELOMIEHHOCTH

JLOJKHOCTHBIX IUL, OPraHOB ynpaBlieHUs U, Kak
CnefCcTBUE, BLICOKOE KAYeCTBO PeWeHMUi, NpUHKU-
MaeMblx Mo 06CTaHOBKE.

Cnepyet 06paTUTb BHUMaHME Ha To, YTO paboTa
KOMaHAHO-wWTabHoM MawuHbl B coctase ACYB mo-
XeT O6biTb 06ecneyeHa ToNbKO B TOM C/lyyae, ecnu
NYHKTb YNPaBNeHUs NOAYMHEHHbBIX NOAPA3AENEHNN
U 4pyrue ynpasnsemble 06beKTbl 06befuHeHb Lud-
POBbIMU CPEACTBAMM CBA3U B €ANHYI0 YNPABASAIOLLYIO
cuctemy. TecHas B3aMMOCBA3b Mexay 0ObeKTaMu
noAcUCTeM pa3BeAKHW, yNpaBieHUs U CpefcTB no-
paXXeHMA NO3BOJAMUT COKPATUTL BPEMA NMPUHATUA
peweHunn n nosbICUT 3PPEKTUBHOCTbL YNpaBNeHus
BOMCKaMM B CNOXHbIX U ObICTPO MEHSAIOLWMUXCA YCO-
BMAX 00CTaHOBKMU.

B 3aBepleHne HeoOX0AMMO CKa3aTb, YTO OMbITHbIiA
o6pasel KWIM «PepyT-212» paspabotaH gns BBC u
Boiick MBO, npeanaraembie NOAX0AbI M TEXHOAOMUM
anpob1poBaHbl B COEANHEHNM 3EHUTHBIX PAKETHBIX
BOMCK. lpoBefeHHble OLEeHKM MoKasanu, YTo npu-
MeHeHMe KOMaHAHO-WTabHOM MawWmHbl «PeayT-212»
B npouecce ynpasieHus Boiickamu obecnednsaer
NpUPOCT 0XMUAaemMoin 3 heKTUBHOCTU BOEBLIX feii-
CTBUI MOAYMHEHHbIX cun Ha 13-14 npoueHTOoB, a
cTeneHb peannsaunn ux 60eBbIX BO3ZMOXKHOCTEN
yBenuynuBaetcs Ha 20—25 NPOUEHTOB (PUCYHOK 5).
JlocTuxKeHMe TakUX NoKa3aTeneil CTano BO3MOXHbLIM
6narofaps NoABAEHUIO Y AOMKHOCTHBIX UL, OpraHa
yNpasfeHus annapaTHo-NPOrpaMMHbIX CPeACTB, 0be-
CneynBaloLmxX:

OLEHKY 0OCTAaHOBKM MO ee 31eMeHTaM, BbisiB-
NeHue CUAbHbIX U cnabbix ctopoH CBH u cun NBO;

pauuoHanbHoe NocTpoeHne 60€eBbIX NOPAAKOB
nojpasaeneHunit U co3faHne CUCTEMbI OTHA C Y4ETOM
ee NoMexoyCcTon4nBoCTU;

ONTUMAsbHOE pacnpeaeneHune ycuanin cpeacTs
MBO no HanpaBneHWsAM, fMana3oHaMm BbICOT U KNnac-
cam uenemn;

NPOrHO3MpPOBaHWE PE3y/bTAaTOB OTPAXKEHMUSA
yAapoB B COOTBETCTBMU C PacCMaTPUBAEMbIMU Ba-
puaHTamu;

LeTanbHOe NjaHMpoBaHMe G0eBbIX feidCTBUI
W onepaTuBHoe foBefieHWe GOeBbIX 33a4ay NOA-
YMHEHHbIM MOLPa3EeNEeHUNAM.

Kpome Toro, npumeHerune KWM «PepyTt-212» B
paboTe opraHoB ynpaBneHus B ABa pa3a NosbilWaeT
€e onepaTMBHOCTb M KA4YeCTBO pellaeMbix 3afau.
Mpu 3TOM 06eCcneynBaeTCs BO3MOXHOCTb Nepexoaa
K MapannenbHoil TeXHONOr M paboTbl AONMKHOCTHbIX
NNL, @ TaKXKe MPUMEeHEHUA MaTPUYHbIX (CeTeBbIX)
CTPYKTYP yNpaB/ieHus.

Takum obpa3om, pa3paboTaHHOe HOBOE Cpef-
CTBO ynpaB/iieHWUs A0Ka3ano CBOI XW3Hecnocob-
HOCTb W ONPEeAeNuNo NyTb NPAKTUYECKOrO peleHus
npobnembl co3faHna obLEeBOWCKOBOW aBTOMATK-
3UPOBAHHOI CUCTEMbI YNpaBNeHWA BOMNCKaMMU TaK-
TUYECKOro YPOBHS.

BOEHHO-HPOMBIIIIEHHEI KOMIUIEKC. BEAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARUS



into C4ISR only providing command and control
posts of subordinate subdivisions and other objects
under control are connected into a unified command
and control system. Strong integration between re-
connaissance and control objects and weapons will
reduce decision-making time and increase efficiency

optimally distributing the air defence forces
according to directions, altitude ranges and target
classes;

forecasting the results of repulsing enemy at-
tacks in accordance with the possible alternatives;
detailed planning of combat operations and

Tabauua 1

Pexum paboTbl U cNocob BbINONHEHUSA
ABTOHOMHbIN lonyaBTOHOMHBII B coctase ACYB
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cTBaMm
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JnencTeui + + 4
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In conclusion, it should be mentioned that the pabrit 25 Responsiveness ~ OF ptanning
i 20-25% 3¢ pekruBHOCTH B 2 pa3a \ by 2 times 8 1.6-19 pa3d
Redut-212 prototype has already been developed for i Efficiency 20 by 1.6-1.9 times
the Belarusian Air Force and Air Defence, and the ap- 5 13-14% . -~
proaches and technologies offered have been tested il i
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in an air defence formation. According to the estima-
tions done, the employment of the Redut-212 UCV
raises the efficiency of subordinate forces’ actions
by 13-14 per cent, enhancing the implementation of
their combat capabilities by 20-25 per cent (Pic. 5).
These results were achieved due to the software and
hardware, which allow:

estimating the situation on the basis of its ele-
ments and revealing the weak and strong sides of
enemy air surveillance and air defence forces;

arranging the troops in a proper battle array
and establishing the system with regard to its ECM
immunity;

prompt tasking of subordinate subunits.

In addition, by using the Redut-212 UCV the com-
manders and their staffs can increase the efficiency of
decision making by two times. It also allows arranging
parallel work of staff officers and implementing matrix
(network) control structures.

The Redut-212 unified command vehicle has proved
its viability and determined the line for further deve-
lopment of a combined-arms tactical C4ISR system.

PucyHok 5 \ Pic. 5

MNokasatenu

3 dheKTMBHOCTH
npuMeHeHus

KLWM «PepyT-212»
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CIIEIMAJIBHOE OBOPYIIOBAHMUE \ SPECIAL EQUIPMENT

JIOXKHOCMb U HACbIUGHHOCMb 3JIeKMPOHHBIMU CXeMamu Co- Modern weapon systems are highly sophisticated and
BpeMeHHbIX 06pa3y08 BOOPYKEHUS U BOGHHOU MeXHUKU BeCbMa filled with electronics. Besides traditional units for process-
sbicoku. Hapady ¢ mpaduyuonnsim npumeneHuem 610Kos obpa- ing analogue low- and high-frequency signals, they are often
60mKu aHan0208bIX HU3KOYACMOMHbIX U 8bICOKOYACMOMHBIX CU2- equipped with digital signal processing systems. This feature
is typical for almost all communication systems and other
hardware operated by air force, air defence and electronic

Hano8 HepedKo ucnonb3yemcs yugposaa o6pa6omka CuU2HaNo8.
Ima ocobeHHocmb ceolicmeeHHA npaKmuyYecKu 8ceM obpasyam
BoopyxeHus BBC u golick [1BO, yacmeii P3b, pakemHsim solickam
u apmunnepuu, mexHu4ecKum cpeacmgaM CBA3U... warfare units, as well as rocket troops and artillery.

[lo HeflaBHero BpeMeH| KauyecTBo INEKTPOHHbIX MOAY/EN Ha NpeanpuaTh- Until recently, defence manufacturers used to control
AX 060POHHOW NPOMBILWIEHHOCTU KOHTPOIMpOBanu yctaHoBku YTK-2, YTK-3,  the quality of electronic units with the help of the UTK-2,
YTK-6, «MomeHT», «0603». HeKkoTopble U3 HUX TaKe MCNONb30BaNMUCh ANs UTK-3, UTK-6, Moment and Oboz systems. Some of them were
LMArHOCTUKM HEeNnonafioK 3NEKTPOHHbIX MOJyNeld HAa PEMOHTHbIX Npeg- even applied for troubleshooting electronic modules at re-
NPUATUAX W B BOWCKOBBIX PEMOHTHbIX Nojpasgenerusx. bonbwmHcTeo pair plants and military maintenance units. Most of the test
YCTaHOBOK ObLIM Y3KOCMELUANN3UPOBAHHBIMU U GbIIM paccymMTaHbl Ha systems were purpose-designed and could be used for test-
onpepeneHHble 06pasLibl TEXHUKU. Ha ceropHAWHMI AeHb 3Ha4YUTEbHAs ing specific weapons only. Today, a considerable part of this
yacTb 3TOro 060pyA0BaHKA MOpaNbHO M u3ndeckn yctapena. K Tomy xe, test equipment has become outdated. In addition, these

MMes HU3KMI YPOBEHb aBTOMATU3aLMM NPOLLECCOB, YCTAHOBKM YXKe He Cno- systems do not fit for monitoring and troubleshooting
Co6HbI 3 HEKTUBHO peLlaTh 3aAa4n KOHTPOA U UArHOCTUKM SNEKTPOHHbIX new armament and equipment, as their automation level
Mogyneil B HOBbIX 06pa3Liax BOOPYKEHNS U BOBHHO TEXHUKU. is pretty low.

= 000 «CIMEYIMTPUBEOPCEPBHC», 3aHumaroujeeca npou3goocmsom SPETSPRIBORSERVICE LLC specialises in production of
COBpeMeHHbIX asmomamu3upoBaHHbIX MecmosbIX KOMNJ/1eKCos, modern automated test systems (ATS) The company was
661510 06pazosaro 8 1995 200y & xode peop2anu3ayuu Hay4Ho- established in 1995 as a result of reorganisation of the Kaskad
npoussodcmseHHo20 ob6vedunenus «Kackad». lpu smom Hosoe scientific and production association. The new enterprise ma-
npednpusmue cOXpaxHuso He MOJIbKO Jy4uwiue mpaduyuu npeo- e .

wieCmBeHHUKa, HO U 3aHAN0 NUAUPYIOWUE NOULUU 8 PeMOHME U naged‘ to preserve the be;t tra({mons Of‘ItS predecessor qnd
06CAYKUBAHUY PAOU03NEKMPOHHO20 060PYPOBAHUA CNEUUANbHO- occupied a le:admg plac'e in repair and maintenance of special-
20 Ha3Ha4eHus, 8 paspabomKe u npou3BoACMBEe KOMNAEKCHO20 purpose radio-electronic systems, as well as development and
oduazHocmuyecKo20 06opydosaHus. production of sophisticated diagnostics equipment.

\ PRODUCTS OF SPETSPRIBORSERVICE

\ ARM-S workstation

\ Sintez SAK DRTs test system

\ Skvorets-M4 workstation \ Sintez DRVCh test system




e e e e e e e e e e e e e

BIIK \ VPK

ABTOMATWU3MPOBAHHbIN TECTOBbIA KOMMNNEKC

ATPM «CkBopeu-M4»

000 «CMELINPUBOPCEPBUCy,

YCTAHOB/EHHbIA HA 0AO «Y/TbAHOBCKUA MEXAHWYECKWIA 3ABO»

ATPM «CkBopeu-M3»

KomnneKT TeXHoN0rMyeckoro
o6opynoBanus (KTO0)

AUTOMATED TEST SYSTEM OF SPETSPRIBORSERVICE INSTALLED AT THE ULYANOVSK MECHANICAL PLANT

CeroHa npeanpuaTue pa3pabaTbiBaeT M BbiNyCKAeT Lenblil pajg
VHUGDULMPOBAHHBIX aBTOMATU3UPOBAHHbIX TECTOBbLIX KOMMJEKCOB,
MPaKTMYECKU KaXabli rofi 0OHOBNAET NIMHEKY TECTOBOro 060py-
[0BaHus, yBENUYMBASA NPU ITOM 06bEMBI €M0 NPOM3BOACTBA. bnaro-
aps Takomy nogxogy 3a nepuog ¢ 2006-ro no 2009 rog TeCToBbIMU
KoMmnnekcamu «CeKTop» 6GblIM YKOMMNEKTOBAHbI TPYNMbl PEMOHTA U1
pernameHTa BCeX 3eHUTHbIX PAaKETHbIX U PaanOTEXHUYECKUX Opurag
BoopyxeHHbix Cun Pecny6auku benapycb. AHanoruyHbiMu fua-

BOEHHO-TTPOMBILIIEHHEIA KOMIUIEKC. BEJTAPYC \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

The company is currently developing and manufacturing a
number of unified automated test systems, almost every year
it renews the product range and increases the output. As a
result, from 2006 till 2009 Sector test systems were fielded
in maintenance groups of all air defence and radiotechnical
brigades of the Belarusian Armed Forces. Similar trouble-
shooting systems were purchased by repair plants of defence
and civil industries, as well as military units.




FHOCTMYECKMMU KOMMNEKCAMU YKOMMIEKTOBaHbl PEMOHTHbIE Npej-
npuATUA 0GOPOHHON M FPaXKAAHCKOW MPOMBIWAEHHOCTH, A TaKxke
BOMHCKME 4acTu.

Wmeetcs y 000 «CMELMNPUBOPCEPBUCY 1 Gonbwoii onbIT co-
TPYAHWYeCTBa C 060POHHBIMK NpeanpuaTuamMu Poccuiickoii Pepe-
pauuu. Tak, B 2004 rogy aBTOMaTU3MPOBAHHBIA TECTOBLI KOMMIEKC
«CuHuua» 6bin pa3BepHYT Ha 69-M PEMOHTHOM 3aBOAe PaKETHO-
apTunnepuiickoro Boopyxenus (KanunuHrpag). Tam oH ycnewHo
NPUMEHAETCA ANA UATHOCTUKM U PEMOHTA LN POBbIX M LMdpoaHa-
JIOTOBbIX MOAYNENA Pa3NNYHbIX PAANOINEKTPOHHBIX CUCTEM.

0co6eHHOCTbI0 MApPKETUHIOBOM NMOMUTUKM NPEANPUATUSA CTaNo
CTpeMsieHWe Haubonee NOJHO YLOBNETBOPUTL KOHKPETHbIE HYXKbI
¥ NOTPeBHOCTU 3aKa3uuKa. APKUM MPUMEPOM 3TOFO MOXKET CITYXKUTb
HauyaToe B 2007 rogy cotpygHuyectBo ¢ OAO «YnbaHOBCKUIA Mexa-
HUYECKWIA 3aBOA», NPOU3BOAAWMM WNPOKO U3BECTHbIE 3E€HUTHbIE
paKkeTHble KOMNNeKCbl «Byky». YyacTok KOHTpons LnudpoBbiX MOAY-
Nleil Ha 3TOM NMpPeAnpUATUM MONHOCTbIO OCHAlLeH 060pyAOBaHMUEM
000 «CNELNPUBOPCEPBUC.

B 2010 rogy npu noctaeBke Ha YNbAHOBCKMII MEXaHUYECKUIA 3aBO
0YepefHOro KOMMJIEKTa aBTOMAaTU3UPOBAHHOMO TECTOBOTO KOMMIEKCa
(ATK) 6bn0 BBEAEHO B 3KCMyaTauuio 6ecnnatHoe JOMOJNHEHNE K
nporpaMMHOMy obecre4yeHunio, N03BOJAILEe NO JIOKANbHON ceTH
0600wWaTb pe3ynbTaThl paboTbl aBTOMAaTU3MPOBAHHBIX TECTOBLIX pa-
60umx mect (ATPM) yyactka.

CTPYKTYPA Y TEXHWYECKME XAPAKTEPUCTUKN

ATK coctout u3 gByx ATPM («CkBopeu-Mé4» u «CkBopeu-M3») u
KOMMJIeKTa TEXHOIOrMYeCKoro 060pyAoBaHus.

ABTOMaTM3MpOBaHHOE TecToBoe paboyee mecto «CkBOpey-M4»
npegHasHavyeHo LA TeCTMpoBaHusA LUdpoBbIX U UudpoaHanoro-
BbIX MOAYNe C KOJMYeCTBOM CMFHANOB Ha KPaeBOM pasbeme [0
144. ATPM umeeT uncdpoBoit MHOroYHKLMOHANbHBIA U3MepUTENb-
Hbll komnnekc «YHUTPO», B coctaB KOTOpPOro BXOAMT reHepatop,
ocuunnorpad, nporpammHblii BONbTMETP M XapakTepuorpad. Kpome
TOro, OH COZ\@PKMT NPOrpamMMHbIN CUTHATYPHbIA aHANU3aTop C MakK-
CUManbHbIM KONWYECTBOM TaKTOB B MEPUOAUYECKOM CUTHane Ao
65.536.

Mo cBoum TexHuyeckum xapaktepuctukam ATPM «CkBopeu-M4ay
no3BoNAET:
»» 06ecreynTb B aBTOMAaTUYECKOM PeXUMe MOfayy YeTbipex nu-
TAOWMX HANPAKEHUN U «3EMAN» HA TPebyeMble KOHTaKTHl 0ObeKTa
KOHTPO/A OT BCTPOEHHBIX NPOrpaMMHO KOMMYTUPYEMBIX W ynpaBnse-
MbIX 6JIOKOB MUTAHUS, UMEIOWNX LIENU 3aLUTbI;
»=» c(HOPMUPOBATb MHOTOKaHa/bHble IOrMYeCKMe CUTHANorpaMMbl
C NporpaMMuUpyeMbIMi NapameTpamMu (aMnAUTYLOM, 4acTOTOM U Nlo-
TNYeCKOW NOC/Ief0BaTENbHOCTLIO);
D OCYWECTBUTb 3aNuCb, KOHTPOb M aHaNW3 CUrHANOB OTKIWKA
(nocnepoBaTeNbHOCTb, YPOBHU) 00BEKTA KOHTPONA B PEaNbHOM
maclTabe BpeMeHu;
D NPUMEHATb aBTOMATU3MPOBAHHbIE CPEACTBA BHYTPUCXEMHOTO
aHanu3a (OCUMNNOrpaMM, CUTHATYP, CUTHANOTPaMM, XapaKTepuo-
rpamm);
D 10/1y4aTb CTATUCTUYECKWE AaHHbIE N0 BCEM CTafUAM PEMOHTA
U34EeNuil C NOMOLLbIO PA3BUTOI CUCTEMBI YNIPABEHUA 6a3aMu AaHHBIX
(CYbA).

ABTOMaTM3NpOBaHHOE TecToBoe pabouyee mecto «CkBopeu-M3»

CIIEIIMAJIBHOE OBOPYINOBAHMUE \ SPECIAL EQUIPMENT

SPETSPRIBORSERVICE enjoys vast experience of cooperation
with Russian defence companies. For instance, in 2004 the
Sinitsa ATS was installed at the 69th missile and artillery systems
repair plant in Kaliningrad. It is successfully applied there for
troubleshooting digital and digital/analogue modules of various
radio-electronic systems.

The company’s marketing policy is aimed at fulfilling the
customer’s specific needs and requirements. A vivid example
of this approach is cooperation with the Ulyanovsk Mechanical
Plant. Collaboration with the manufacturer of the well-known
Buk surface-to-air missile system began in 2007. The plant’s
section for testing digital modules has been fully equipped with
SPETSPRIBORSERVICE-developed systems.

In 2010, together with the installation of an automated test
system the Ulyanovsk Mechanical Plant received a free software
addition, which allows summarising the performance of the sec-
tion’s workstations.

STRUCTURE AND PERFORMANCE

The ATS consists of two workstations (Skvorets-M4 and
Skvorets-M3) and a processing kit.

The Skvorets workstation is designed to test digital and digital/
analogue units with up to 144 edge connector signals. A worksta-
tion has the UNIPRO digital multi-function measuring system,
which consists of a generator, oscillograph, programmed volt-
meter and curve tracer. It also contains a programmed signature
analyser with up to 65,536 beats in a periodic signal.

The Skvorets-M4 workstation allows:

»m feeding four power voltages and the ground connection to
the required contacts of the tested object from built-in software
commutated and controlled power supply units with protective
circuits;

»» making multi-channel logical track records with programmed
parameters (amplitude, frequency and logical sequence);

»m recording, controlling and analysing responses (sequence
and levels) of the object under test in real time;

»» applying automated means of in-circuit analysis (of oscil-
lograms, signatures, track records and characteristic curves);
»» acquiring statistical data on all stages of repair with the
help of a sophisticated database management system (DBMS).

The Skvorets-M3 workstation is designed for testing digital
modules with one power voltage. The workstation has 80 digital
channels, which is enough for connecting to it tested modules
with the GRPP-72 socket. In addition, the Skvorets-M3 is unified
with the Skvorets-M4 workstation and Sector-type test systems.

In order to improve the test system’s performance, its de-
signers supplemented it with a processing kit, consisting of a
computer for preliminary development of test programmes. For
this reason the kit has the software of both workstations. On
request, the processing kit may not be delivered. In this case
the user (customer) can have the software installed on his or
her computer.

Today, SPETSPRIBORSERVICE can offer a whole range of auto-
mated test systems, capable of troubleshooting digital, digital/
analogue and analogue electronic modules, including those
operating in the intermediate- and high-frequency bands.
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NpefHa3HayYeHo A1 TECTUPOBAHUA LM(PPOBbIX MOJYNEN C OAHUM
nuTawWwmm Hanpsxenmem. OHo umeet 80 LUdPOBLIX KAHANOB, KO-
TOPbIX BMNOJHE AOCTATOYHO A/l NOAKNIOYEHUSA TECTUPYEMBIX MOAY-
neu ¢ pazbemom PIM-72. Kpome Toro, annapatHo 1 NpoOrpaMmMHo
ATPM «CkBopeu-M3» yHuduumuposaH ¢ ATPM «CkBopewu-M4» u
TECTOBbIMU KoMMieKkcamu cepuu «CeKTopy.

[ns noBbilweHNs 3PEKTUBHOCTU UCMOJIb30BaHNA 060PYAOBaHNUSA
B COCTaB aBTOMATM3MPOBAHHOIO TECTOBOrO KOMMNJIEKCA BBOAUTCA
TEXHOJIOTMYECKN I KOMMIEKT, COCTOALLMIA U3 KOMMbIOTEPA, KOTOPbI i
npefHa3HayeH ans npeaBapuTenbHON pa3paboTKy TECTOBbIX NPoO-
rpamm. B cBA3M C 3TMM Ha KOMMJIEKT TEXHONOTUYECKOT0 060pya0-
BaHusa (KTO) yctaHaBnuBaeTcs nporpaMMHoe obecneyeHune o6omx

«CkBopeL-Mé4»

«CkBopeu-M3»

ATPM, Bxopawmx B coctaB ATK. 1o cornacoBaHuo ¢ 3aKa3uymKoM
KTO moxeT 1 He noctaBnsaTbCA. B 3TOM ciyyae gonyckaercs ycra-
HOBKa NPOrpaMMHOro obecneyeHms Ha KOMNbIOTEP NOJb30BaTENSA
(3akasuuka).

CeropHs B apceHane 000 «CNELINMPUBOPCEPBUC» numeetcs Lenas
JINHENKa aBTOMATU3UPOBAHHBIX TECTOBbIX KOMMNJIEKCOB, OPUEHTH-
POBaHHbIX HA pelleHmne WUPOKOro psAAA 3afa4 TECTOBOFO KOHTPOIS
M AMArHOCTUKW UNUDPOBLIX, LU(POAHANOrOBbIX U aHaNOrOBbIX
INEKTPOHHLIX MOAYNeid, B TOM YKCIe U TEX, KOTOpbIE paboTaioT B
AWana3oHe NPOMEXYTOYHbIX U BbICOKUX Y4acCToT.

ABTOMaTU3MpPOBaHHbIE TECTOBbIE KOMMEKCHl cepun «CMHTE3»
CAK [OPL, n CAK [JPBY Gbinu pa3paboTtaHbl crneuyuanbHo ans aua-
rHocTUku 1 pemoHTa mogyneit 3PK C-300 no 3aka3y Munuctepctea
o6opoHbl Pecny6auku benapycb. (CAK APL - cuctema aBTOMa-
TU3UPOBAHHOTO KOHTPOJS, AUATHOCTUKM U PEMOHTA LUGDPOBLIX
anekTpoHHbIx mopynei, CAK IPBY — cuctema aBTOMaTU3MpOBaH-
HOrO0 KOHTPOJIS, AMAarHOCTUKM U PEMOHTA 3JIEKTPOHHbLIX MOAYEN,
paboTalolnx Ha BbICOKOM YacToTe.) 3T KOMMJIEKCHI yKe 6onblue
rofa ycrnewHo Ucnonb3yloTcs B OfHOM U3 PEMOHTHBIX LieHTpoB BBC
u Bouck MBO benapycu.

B ATK cepuu «CuHTE3» HaWwnu NpUMEHEHWE HAKOMJIEHHbIE 3HA-
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Sintez systems were purpose-made for the Belarusian Defence
Ministry for troubleshooting its S-300 SAMs. They are produced
in two versions: the Sintez SAK DRTs for troubleshooting digital
electronic modules and the Sintez SAK DRVCh for troubleshooting
high-frequency electronic modules. For over a year they have been
successfully used in one of repair centres of the Belarusian Air
Force and Air Defence.

Working on the Sintez series, SPETSPRIBORSERVICE designers
implemented their knowledge and experience in the development
of diagnostics equipment for air defence systems. Their distinctive
feature is programmable adjustment of any channel to the pro-
grammed voltage level and improved resistance to closings of the

«Cuntes» CAK OPL «CuHtes» CAK 1PBY

stimulated channels. Special attention was paid to testing digi-
tal/analogue cells with analogue high-frequency nodes. For this
purpose the ATSs were equipped with modern high-performance
software-driven measuring devices.

To troubleshoot the analogue cells, all ATSs have an analyser of
complex resistance with graphic visualisation. Though this method
is not the main one, as a last resort measure it allows repairing ana-
logue modules when there is a known-good cell and the electrical
schematic is missing (parametric testing).

There is also an ATS derivative of the baseline SAK DRVCh in-
tended for running diagnostics of the Buk-M1 SAM, having 160
digital channels and a capability of stimulating test sequences
with 27-volt levels.

Besides the abovementioned systems, SPETSPRIBORSERVICE has
developed and has been producing several models of test equip-
ment for other purposes.

Thus, the Sistema automated system is designed for testing com-
plex contact devices (relay boxes, contactor groups and switches)
and can be applied for sequential control over installation and
integrity of electric connections of relay boxes and detachable
assemblies with up to 1,600 connection points.
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/ COMPARISON CHARACTERISTICS OF ATSs

Specifications

Skvorets-M4

Skvorets-M3

Sintez SAK DRTs

Sintez SAK DRVCh

Number of digital channels
(min/type/max)*

Memory size of test patterns

/64 K (16 bit/file) -
not limited

/64 K
(16 bit/file) — not limited

(17 bit/file) — not limited

/128 K /128 K

(17 bit/file) — not limited

of test patterns

/ Levels of logical signals in the /-3/+12V
channels
Peak current in a channel / -60/+60 mA
Rate of rise in a channel VAUEERVAIE
/ Maximum replacement rate /5 MHz

/ Automated

/2 to 4 power

/ 4 power sources and

channels (manually)

in the adapter

Programmable (separately)
to the programmed level

switching subsystem (standard)* sources and a ground Not available (fixed a ground connection* 6 power sources / a low-
connection*® soldered connections in the frequency device and a
adapter) ground connection*
/ Number of channels of
oscillograph/generator
Built-in channel adjustment / On/off for all / On for all channels

Programmable
(separately) to the
programmed level

/ Protection of stimulators from
overloads and short circuits

-3/0/+12.6 V (1 minute)

-3/0/+12.6 V (1 minute)

(time not limited)

/ -40/0/+40 V / -40/0/+40V

(time not limited)

External design

Stand + 2 tables

Desktop Stand (+

2 tables)* / Desktop, with

two displays

Advanced package of
high-frequency devices

HUS 1 OMBIT MO CO3AaHMI0 AUArHOCTUYECKOro 060pyA0BaHUA
ans texHukn NMBO. Vx oTanunTenbHoin 0COBGEHHOCTLIO fAB-
NAeTCA Hanuyme NPorpaMmMmUpyemMoin «NOATAHKKKUY» No6oro
13 KaHaNoB Ha MPOrpaMMUPYeMbIi YPOBEHb HANPSKEHUS U
VAYYLWEeHHas YCTOMYUBOCTb K 3aMblKAHUAM CTUMYSTMPYEMbIX
kaHanos. 0coboe BHUMaAHME YAENEHO TECTUPOBAHMIO LNd-
POaHANOroBbIX YEEK C AHANIOTOBLIMU BbICOKOYACTOTHbIMU
y3namu. [Ins 3TuX Ueneil aBTOMaTM3MPOBAHHbIE TECTOBbIE
KOMMEKCHl YKOMNIEKTOBAHbI COBPEMEHHbLIMU MPOTrPAMMHO
yNpaBNsieMbIMU U3MEPUTENbHBIMU NPUOOPAMU C BHICOKUMM
METPOJIOrMYECKUMU XapAKTEPUCTUKAMMU.

[Ins noucka HEMCNPABHOCTM B aHANIOFOBbLIX AYeliKax Bce
ATK uMeloT aHann3aTop KOMMNIEKCHOFO CONPOTUBNEHMS
TOYKM C rpadmyeckoit Busyanuszauymen. IToT MeTo] He
OCHOBHOM, HO KaK KpanhHas Mepa OH No3BO/AeT NPpoU3BO-
JAUTb PEMOHT aHANOrOBbLIX MOZYNEN NPU HANMYUW 3aBELOMO
MCNPaBHOMN AYEKMN Aaxe B YCAOBUAX OTCYTCTBUS 3NIEKTPU-

/ Can be altered on the customer’s request

The ARM-S workstation is
designed for monitoring, di-
agnostics, technical support
and repair of low-power radio
stations, including those con-
taining nodes and modules on
digital microcircuits.

The automated test systems
of SPETSPRIBORSERVICE feature
a number of unique specifica-
tions:

»w» individually adjusted le-
vels of logical signals in the
channels. This allows testing
modules, which have micro-
circuits with different types
of logical levels (15V,5V, 3V,

/ Characteristic

800
(up to 1,000)

Number of control
channels (points)

SISTEMA AUTOMATED SYSTEM

Number of voltage
supply channels




BIIK \ VPR

YeCcKoii cxeMbl (MapamMeTpUYECKUl KOHTPOJIb).

WNmeeTca mogndmkauus aBToMaTU3MpPOBAHHOMO TECTOBOFO KOM-
nnekca, nocTpoeHHoro Ha 6ase CAK [IPBY, Ho cneuuanusupo-
BaHHOro ans puarHoctukn mopynen 3PK «byk-M1», n umerowiero
160 uMdpoBbIX KAHANOB M BO3MOXHOCTb CTUMYAALMUN TECTOBbIX
nocnefoBaTeNbHOCTEN C YPOBHAMMU 27 BOJNBT.

Kpome BbiwenepeyncnernHbix, 000 «CMNELMPUBOPCEPBUCY
pa3paboTano 1 NpOU3BOAUT HECKOJILKO MOfesieil TeCTOBOro 060-
PYLOBaHWUA ONIA PelleHuns pyrux 3apad.

Tak, aBTOMaTU3MPOBAHHbI KoMNaeKc «Cuctema» npeaHasHaveH
B OLEHKN PYHKLMOHUPOBAHUSA CNOXKHbIX KOHTAKTHBIX YCTPOMCTB
(6n10KOB pesie, KOHTAKTOPOB, NepeKIYaTeNeil) U MOXeT npume-
HATbCA 418 NOCNEL0BATENIbHOMO KOHTPOA MOHTaXa U LeNI0CTHOCTH
INEKTPUYECKUX COELUHEHUI ONIOKOB pene, CbeMHbIX COOPOK C
4ynciom Touek nogknyeHnsa o 1.600.

ABTomaTu3upoBaHHoe pabouee mecto APM-C npegHasHauyeHo
O]l KOHTPO/IA NMapaMeTpoB, JMArHOCTUKM, TEXHUYECKOrO 0be-
CNeyeHUs U peMoHTa PagMoCTaHUMii Manol MOLWHOCTH, B TOM
yucne CoAepKalLMx y3nbl U MOBYAM, BbINONHEHHbIE HA LU POBbIX
MUKPOCXEMax.

ABTOMaTM3npoBaHHble TecToBble Komnnekcsl 000 «CMELMPU-
BOPCEPBUC» wumeloT yHUKanbHble, He BcTpeyatowmecs y ATK
Opyrux npou3sogureneil cBoncTea. B Tom yncne:

VHAWBUAYANbHO peryampyemble YpOBHU IOTMYECKUX CUTHANOB
B KaHanax. [103BoNAOT NPOM3BOAUTL TECTUPOBAHUE B YCIOBUAX,
KOrga Ha OHOM MOJy/e yCTaHOB/EHbl MUKPOCXEMbI C Pa3IMYHbLIMK
TMNaMK oruyeckux ypoeHeit (15 B,5B,3B,25B,1,8BuT. a.);

HanMyMe KOMMyTaTopa KaHanoB. 3TO MO3BOJAET NofaBaTh
BHELIHWE CUrHanbl OT ApYrux NpuGOpoB, B TOM YUC/IE U Hamps-
XeHWeM [0 +/-150 BoNbT (OrpaHUYEHO TUMOM NPUMEHSAIOLUXCA
B 00beKTax KoHTpons pasvemoB) — B ATK cepuu «CkBopeL» u
+/-40 BonbT — B ATK cepumn «CuHTe3Y;

HaNMyme NporpaMMmUpPyeMoil KNOLTAKKMUY NI0OOT0 U3 KaHaNOoB
Ha NPOrpamMMUpyeMblii UHAUBMAYANbHO J1A KAXKA0r0 KaHana ypo-
BEHb HaNpsXeHus;

Hanuyue npeobpasoBaTens ypoBHEN KaHaNoB (CTUMyNALUSA
curHanos 27 BonbT) B APM «byk-M1». [o3Bonser B aBTomatuye-
CKOM pexume npou3BofuTb TecTupoBaHue 6nokoB 3PK «byk» ¢
nogayYen MMUTALUK 27-BONIbTOBbIX KOMAHA,;

HaAuyMe KOMMYTaTOpa UCTOYHUKOB MUTAHUA U K3EMAUN».
Mo3BONAET NPOrpaMMHO MOAK/KYATbL 3TU CUTHANBI K Nl06OMY
KOHTaKTy pasbeMa 06bekTa KoHTponsi. OTnagaer HeoOXoLUMMOCTb
MCNONb30BAHUA UHANMBULYANbHbIX KOHTAKTMPYIOLMX YCTPOMCTB ANs
MOZLYNEeN C OAMHAKOBBIMU MO FEOMETPUM Pa3beMaMM, HO UMEIOLLMMU
Pa3MYHYI0 pacnanKy CUrHANOB U MUTAHUA;

BO3MOXHOCTb CUHXPOHW3aLMKU OT 0OBLEKTA KOHTPOJIS, B TOM
yucne U HeperynsapHoW NocnesoBaTeNbHOCTbIO CUHXPOMMNYJIBCOB.
Co3paeT BO3MOXHOCTb CHATUA CUTHANOrPaMM C NapanjenabHoro
pas3bema MOAyNs, paboTalolero B CUCTEME HA WTATHOM MeCTe;

obecneyeHne NoJyYeHUs CTAaTUCTUYECKUX JAHHBIX MO BCEM
CTapuAM TECTUPOBAHUA MAM PEMOHTA U3JEeNUA C NOMOLLbIO pas-
Buton CYB[;

Hajnyme Nporpamm aBTOMAaTU3auuKU TeCTUpoBaHUA. Peko-
MEHAYEeTCA MCNONb30BaThb MPU MOUCKE HEUCMPABHbIX 3EMEHTOB
uMdpoBbLIX MOAYyNE B PEMOHTHbIX nogpa3sgeneHusx. Mo3sonser
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2.5V, 1.8V, etc.);

application of a channel selector. This allows feeding exter-
nal signals from other devices with the voltage level from -150 to
+150 V (for Skvorets-series systems) and from -40 to +40 V (for
Sintez-series systems). The acceptable voltage level is limited
by the type of sockets applied in the tested objects;

programmable adjustment of any channel to the voltage
level, individually preset for every channel;

conversion of channel levels (27-volt signals stimulation) in
the Buk-M1 workstation. This allows automated testing of Buk
units, feeding imitation of 27-volt commands;

employment of a commutator of the power sources and the
ground connection. It allows automatically connecting these
signals to any socket of the object under test, leaving out the
necessity of using individual grabbers for modules with equal-
shape connectors, but different signal and power assignments;

capability of synchronisation with the tested object, includ-
ing that by means of an irregular succession of sync pulses. The
feature makes it possible to take tracks from a parallel socket of
a module working in the system in its standard place;

acquisition of statistical data on all stages of testing and
repair with the help of a sophisticated DBMS;

employment of automatic testing programmes. Best to be
used by repair units for troubleshooting digital modules. They
enable automatic switching of the devices” modes, launching of
various test sets and production of operator promptings, follow-
ing a preset diagnostics algorithm;

availability of an expert interface in the workstation. Best to
be used for running diagnostics of analogue and digital/analogue
modules. Data on the tested objects are constantly accumulated
in sections of the knowledge base, which helps the operator to
use them more efficiently;

capability to create circular test sequences with cycle inter-
ruption at logic swings in one of the points of the tested object.
This allows automated testing of objects that cannot be brought
to a determinate state before the testing is started (for example,
a ring counter/distributor without a discharge chain);

application of a signature analyser with intelligent interface
and track records with the length of up to 131,072 beats, which
facilitates in-circuit testing;

employment of utility programmes, creating a proper en-
vironment with a graphic interface for debugging devices con-
nected through different interfaces;

availability of a kit of modern and cost-effective digital
devices.

SPETSPRIBORSERVICE has the necessary research base to de-
velop equipment for troubleshooting promising weapon systems,
which use modules connected through SPIL, USB, RS(EIA/TIA)-
232/422/485, Ethernet and LVDS.

Below are just some of the typical problems, which repair plants,
centres and units have to deal with and which can be easily
resolved with the help of ATSs.

Possible losses of rarely used repair techniques. The problem
is aggravated through fluctuation of personnel. An employee
leaving a plant usually ‘carries away’ the technology that he or




no NpefBapuTeNbHO NOATOTOBJEHHOMY AMArHOCTUYECKOMY an-
rOpUTMy aBTOMAaTUYeCKH BbINOHATL CMEHY PEXMMOB NPUOOPOB,
3anycKaTb pa3nuyHble TeCTOBbIE NOCNeA0BATENbHOCTY, BblAABATh
NOACKa3KW onepaTopy Ha NPOBEAEHUEe MAHUNYNALMIA;

»» Hannuue B ATPM uHTepdeiica skcnepTHOM cuctembl. Pe-
KOMEH[JYeTCcA UCNOoNb30BaTb NPWU JMArHOCTUKE aHANOrOBbIX U
umdpoaHanoroBbix Mopyneii. lo3sonser 3pPeKTUBHO NCNONb-
30BaTb CBEIEHMA W3 MOMONHAEMbIX pa3fenoB 6a3bl 3HaHWI 06
06beKTax KOHTpons;

»» 06ecneymBaeTcs BO3MOXHOCTb 3afjaBaTh LUUKIMYECKUE
TeCTOBble NOCNeA0BATENbHOCTY C NPepbIBAHUEM LKA NO nepe-
najy 0rM4YecKoro ypoBHs B OAHOI U3 TOYeK 06bEKTa KOHTPONS.
370 no3BoNAET NPOBOAMUTL aBTOMAaTU3MPOBAHHOE TECTUPOBAHME
06BbEKTOB KOHTPOJISA, B KOTOPbIX HE MPeayCMOTPeHa BO3MOX-
HOCTb NPUBELEHUA X B AeTEPMUHUPOBAHHOE COCTOAHME Nepen,
HayanoMm TecTupoBaHua. Kak npumep — KONbLEBOW CYETYMK-
pacnpepenutens 6e3 uenu copoca;

D NPUMEHEHME AN BHYTPUCXEMHOTO KOHTPOJIA CUTHATYPHOrO
aHanM3aTopa C MHTeNNEeKTYaNbHbIM UHTepdecoM 1 NCNoNb30-
BaHUWe CMrHanorpamm anuHon po 131.072 takTos;

D HanWyMe YTUINUT, CO3Ja0WMNX OTNAA0UHYIO cpedy C rpadu-
YeCKUM UHTepdencoM aNa 0TNagKM yCTPOCTB, MOAKMIOUYEHHbIX
no pasAnyHbiM UHTepdencam;

D KOMMIEKTALMS COBPEMEHHbIMU 1 3KOHOMUYECKM 3 heKTHB-
HbIMW LUGPOBLIMU NpUBOPaMU.

000 «CNELNPUBOPCEPBUC» nmeet HapaboTku ans cospa-
HUSA LMAarHOCTUYECKOro 060pYAOBaHUA NEPCNEKTUBHBIX CUCTEM
BOOPYXEHUS, MCMONb3YIOWMUX MOLYAHN, NOAKNI0YAEeMble N0 UHTEp-
teiicam SPI, USB, RS(EIA/TIA)-232/422/485, Ethernet, LVDS.

BoT nUwWb HEKOTOPbIE TUMOBLIE MPOGAEMBI, C KOTOPLIMU CTas-
KMBAIOTCA PEMOHTHbIE NPeLNPUATUSA, LEHTPbI U NOAPA3AeNeHUs
1 KOTOPbIE NIerKo pewarTcs ¢ nomMolwbio ATK.

»» B03MOXHOCTb yTpaThl TEXHONOTMI pEMOHTA U3AENNN, Ko-
TOpble MOCTYNaloT PefKo U HeperynapHo. TekyyecTb Kagpos
yeyrybnset 3ty npobnemy. CoTpyaHUK, YBONBHAOWMIACA C Npea-
NpUATUSA, 0BbIYHO «YHOCUT» C COOOI TEXHONOTUIO, KOTOPOWA OH
BNafleN U KOTOPYIO MCNONb30Ba.

»» YacTo BCTpeyaeTcs cuTyalus, Korga Heobxoaumo npoBecTy
(hyHKLWOHaNbHOE TeCTUPOBaHWE OTAENbHbIX NNaT B YCA0BUAX
OTCYTCTBUA B PEMOHTHOM LEHTpEe BCEro U3aenus.

»m» HeoOX0AMMOCTb PaclUMpPEHUS HOMEHKNATYPbI 3NEKTPOHHbBIX
U3genunii n yBeaNYeHNUs 3aTpaT Ha CO3JaHne U 0CBOEHUE METOAMK
MX PEMOHTA He MO3BOJAIOT CHUXATb CE6ECTOUMOCTL PEMOHTA.

ABTOMATU3MPOBAHHbIE ANArHOCTUYECKME KOMMNIEKChI Npeanpu-
atna «CMELNPUBOPCEPBUC» umetoT cneumanbHoe nporpaMmMHoe
obecneyeHue, N03BoNAOLLEE NPOBOSUTL ABTOMATU3MPOBAHHbIN
MOUCK HEMCNPABHOCTEN B CNOXHON PafMO3NEKTPOHHOW anna-
paType faxe B YCJIOBUAX MOBPEXAEHHOrO UM pa3obpaHHOro
U3LEeNns, COXPaHATb uMerlWwmecs u 6bICTpo paspabaTtbiBaThb
HOBble METOAMKW NpPW pacIMPEHUN HOMEHKNATYpbl PEMOHTU-
pYeMbIX U3nenun.

BHeppeHne ATK 000 «CMNELMNPUBOPCEPBUC» npegocrtaBns-
€T BO3MOXHOCTb PacWWUpNUTb HOMEHKNATYPy PEMOHTUPYEMbIX
Mofynei 3a cyeT obecneyeHUs Ux LUArHOCTUKU U YMEHBLWNTb
HOMEHKNATYpy CTEHLOBOr0 060pYLOBaHMS.
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she has mastered and used.
»m» A repair centre often faces a situation when it is to test
separate parts without having the whole system at its disposal.
»» Plants are unable to cut repair costs because they need to
increase the product range and spend money on developing new
electronic systems and mastering their repair techniques.

SPETSPRIBORSERVICE-developed automated test systems have
special software that allows troubleshooting sophisticated radio-
electronic systems even if they are damaged or disassembled,
preserving the existing techniques and rapidly developing new
ones for recent developments.

Introduction of these ATSs creates possibility for expanding the
range of modules that can be repaired and reducing the number
of test benches applied.




CTPYKTYPA MPOTPAMMHOI0 OBECMEYEHUA ATK
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rpaguyeckoro
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taitn nporpammbl
aBTOMATU3aLMK
KOHTpOns

Bu6nnoTeka TeCTOBbIX OKPY)XEHUI (MPOrpamMm KOHTPONSA)

Bce 310 B UTOre 06ecneynBaeT CHUXEHUE CTOMMOCTU TEXHUYECKOTO
00CNYKMBAHUA U PEMOHTA 3NEKTPOHHBIX U3AENUIA.

HoBoe HanmpaBneHue, Haj KOTOPbIM PabOTAEeT KOMIEKTUB B HacTosllee
BPEMS, — 3TO CO3[aHWE NOJBUXKHbIX KOHTPOJIbHO-PEMOHTHbIX U AMATHOCTH-
YECKUX CTaHLMiA, NO3BONSAOWMUX NPOM3BOANUTL GOJbLLIYIO YACTb PEMOHTHBIX
W pernamMeHTHbIX paboT Ha MecTax AMCIOKALMUM 0OCTYKUBAEMON TEXHUKM
¥ pewatb NpobneMy onepaTMBHOCTY BOCCTAHOBNEHUS BOOPYXKEHUS U BO-
€HHOW TEXHWUKM B BOMCKAxX HA MPUHLMMMANLHO HOBOM YPOBHE.

Kcratu, Ha BbicTaBke «MILEX-2011» 6blna NpOAEMOHCTPUPOBAHA MOA-
BUXHAs KOHTPOJIbHO-PEMOHTHAA aBTOMOOMNbHas ctaHumsa KPAC-CIH,
npefocTaBnsAioLas BO3MOXHOCTb B MOJHOM 00beMe NPOU3BOAUTL TEXHUYE-
CKoe 00CNyXMBaHWUE, HACTPOMKY U PEMOHT INEKTPOHHbLIX MOAYNEN CTaH LW
nomex CMH-2, CMH-4 B mecTax AMCNOKaLMmM 3TUX CTaHL WA,
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MporpammHasi 060104Ka CUCTEMBI
aBTOMATU3MPOBAHHOTO KOHTPONSA

dMMHas 000/104Ka 3KCﬂepTHol7| cucremsl

All this results in reduction of the cost of electronic
systems’ maintenance and repair.

A new project, on which the company is working now,
consists in the development of mobile repair and diagnos-
tics stations, which make it possible to perform most repair
and maintenance tasks at the place where the system is
deployed, achieving a principally higher level of prompt-
ness in restoration of armament and military equipment.

Incidentally, the MILEX 2011 arms show saw the
KRAS-SPN test and repair vehicle, which provides full
maintenance, adjustment and repair of electronic units
applied in the SPN-2 and SPN-4 jamming systems at their
deployment sites.




KPAC-CINH umeeT cpefcTBa A/is [MArHOCTUKM, HACTPOMKM U PEMOHTA
UNdPOBLIX, LMDOPOAHANOrOBbIX, AHANOFOBbIX, BbICOKOYACTOTHbIX W
CBY-ycTpoicTB, BbIHOCHOE paboyee MeCcTo Ans paboThl C INEKTPOH-
HbIM 060pYLOBaHMEM B HENOCPELCTBEHHOM KOHTAKTe C 06C/yX1Bae-
MbiM 06bekTOM. Kpome Toro, BnepBble MOsABMAACh BO3MOXHOCTb
(hasmpoBaHuUA A4eeK aKTUBHOW MHOrFOJly4eBON aHTEHHOW peLeTKu
B MOJIEBbIX YCNOBUAX.

\

A

b BT
NOABVIKHASR KOHTPOﬂbHO-PEMOHTHAﬂ A

Mpyn U3MEHEHUM TEXHONOTUYECKON KOMMNEKTALMM NOJOOHASA PEMOHT-
Has aBTOMOOMNbHAsA CTAHLMA MOXeT BObiTb CO34aHa ANA NOBbIWEHMUSA
0MNepaTMBHOCTU 0BCNYKMBAHMSA U PEMOHTA CPEACTB CBA3M, INEKTPOHHbIX
V3/10B U MofyNnei 6pOHETaHKOBOI TEXHUKM. ..

Heo6xoanMMo 0TMETUTL 6ONbLION IKCMOPTHbLINA NOTEHLMAN MPOAYKLNY,
Co3AaHHoii npeanpuaTuem. Mpobnema pemoHTa BBT akTyanbHa He TONb-
Ko ans benapycu, Ho 1 ans NGO CTpaHbl, BbIHYXAEHHO NpUodpeTaTh
BOOPYKEHMA 33 pyOexoM. ITUM CKOpee BCEro M MOXHO 0OBLACHUTD
3HAYMTENbHbIN UHTEpeC K auarHoctuyeckum cuctemam 000 «CMELTTPU-
BOPCEPBUC», nposiBNsieMblil MHOCTPAHHLIMWU BOEHHbIMU AeNeraumsamu
Ha BbICTABKAX M NPU HENOCPeACTBEHHOM COTPYAHUYECTBE.

CIIEIMAJIBHOE OBOPYIIOBAHMUE \ SPECIAL EQUIPMENT

OMOBUNbHAA CTAHUNA KPAC-CTH

The KRAS-SPN is equipped with all the assets necessary for
testing, adjusting and repairing digital, digital/analogue,
analogue, high-frequency and superhigh-frequency systems
and has a detachable workstation for working with electronics
in direct contact with the object under service. Moreover, it
is the first system of the kind that allows phasing cells of a
multibeam array in the field.

Fitted with a different set of technological equipment, a
similar repair vehicle can be made for prompt maintenance
and repair of communication systems, electronic units of
armoured vehicles and other military hardware.

It is worth mentioning that the company’s products have
a significant export potential. The problem of repairing
military equipment is topical not only for Belarus, but also
for any state that has to buy weapons abroad. This is prob-
ably the main reason why foreign military delegations show
great interest in the troubleshooting systems, produced by
SPETSPRIBORSERVICE.
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Victor MATIEVICH,
general director, Mogotex

KoHKypc npoBoauics B pamkax KpynHeiiwei ®egepanbHoil onToBOW sp-
MapKu TOBapoOB, 060pyAOBaHMA TEKCTUILHON W NIEFKOW NPOMbILLIEHHOCTU
«TekcTunbnernpom». OLeHNBaNOCh COOTBETCTBUE TKAHU MEXAYHAPOAHbLIM U1
POCCMNCKWUM CTaHAAPTaM KayecTBa, NPUHUMANKUCh TaKXKe BO BHUMAHMe AM3aiiH
¥ MIHHOBALMOHHOCTb MCNOJIb30BAHHbIX TEXHONOTUN.

Mob6ena Ha CToNb BLICOKOM MeXAYHAPOLHOM YpOBHE MPUATHA BLBOMHE.
Benb oTMeYeHbl UMEHHO BbICOKOTEXHONOTMYHBIE TKAHW, OAHA U3 KOTOPbIX — CO
cneumanbHbIM MEMOPaHHBIM MOKPLITUEM HAa TPUKOTAXKHOW OCHOBE — Mpef-
Ha3HayeHa ans 06MyHOMPOBaHMsA 0OILOB NOLpa3feNeHuil CreLuanbHOro
Ha3HayeHwus.

N3BecTHO, YTO K OfieX e CneLHa30BLEB NPeAbABAITCA 0CoOble TpeboBa-
HuA. [poayKLuMa MOrMNeBCKOro NpeanpuATMA COOTBETCTBYET UM Ha Bce 100
npoLeHTOB. Tak, Hanpumep, TkaHb oT 0AQ «MoroTeKkc» cnocobHa BbifEPIKMUBaTL
xon0p, 8o -40 °C, MOXeT 3alNUTUTb OT KUCNOTbI U LWEeNOYM, BbIPYYUT B pas-
JINYHbIX IKCTPEMANIbHBIX CUTYAUUAX — OYAb TO HOYEBKA B CHETY WAW WITOPM
Ha Mope. MiMeHHo 6n1arofaps 3TMM CBOMCTBAM TaKMUe TKAHU XOPOLIO 3apeKo-
MeHf0Banu ce6s B oTpagax MYC, norpaHBoiickax, cpefu paboTHUKOB ra3oBom
U HedTAHOW NPOMBILNEHHOCTH, aTOMHO-3HEpreTMyeckoi orpacnun. Cnosom,
BE3/ie, rie HYXKHa He NPOCTO OfEXK/AA, a CaMas HaCToALas 3alLMTHasA 060104Ka.

CBoMCTBa TKAHM «CNeLManbHOro Ha3HaYeHMa» YAUBAAIOT faXe BUAABILNX
BULbl 3KCMEPTOB — pa3Mep Nop CreLnanbHoro nokpeitusa B 700 pa3s bonblue
MonieKybl BOAAHOr0 napa u B 20 ThicAY pa3 MeHblle Kanau Bogsl. Ogexaa,
M3roTOBIEHHAA M3 TAKOro Matepuana, He NponycKaeT BAary CHapyxu, 3aTo
NoT, BbILENAEMbI YENOBEYECKUM TENIOM, MOSIHOCTHIO BBIXOAUT HA BHELHIOW
NOBEPXHOCTb U UCNAPAETCA. A 3TO 3HAUMT, YTO TOT XKe CMeLHa30BeL, He OLLYTUT
AvckombopTa npy 60bLNX GUINYECKUX HATpy3KaX.

Bbinyck yHUKanbHbIX TKAaHeN Obln Obl HEBO3MOXKEH 6e3 CBOEBPEMEHHO Ha-
yaToro TexHuyeckoro nepesoopyxeHus 0AO «Morotekc». Tonbko B 2008
rogy npegnpusTve Noayyuio Ha MogepHusaumio 54 mnpg py6neit. CerogHs
3TW CpefCTBa NPAKTUYECKN NOIHOCTbIO 0CBOEHbI — CYLLECTBEHHO Npeobpasu-
JINCb BCE 3Tanbl TEXHOAOTUYECKOTO LiMKNA: OT NPUrOTOBNEHMA K TKA4YECTBY A0
3aKNYUTENbHON OTAENKW. Ha npesnpusTum oTKasanuch OT 060pya0BaHMs,
AaBHO OTCNYXKMBLUIEro CBON CPOK. PelwnB pa3 1 HaBceraa MATHU B HOTY CO Bpe-
MeHeM, Ha 0AQ «MoroTeKkc» caenanu cTaBky Ha HoBble TexHomoruu. Mpuobpe-
Tanu NULWb TO, YTO CYMTAETCA NYYLIMM HA MUPOBOM pbiHKe. [poaHann3npoBas

TKAHb CNELWNANBHOIO HASHAYEHWA
OT OAO «MOTOTEKC»

NOBEAUTENEM MEXYHAPOAHOIO
KOHKYPCA «NVYLIAS TKAHb 2012
FO0A» B MOCKBE NMPU3HAHA
NPOAYKLA MOTUIIEBCKOTO
NPELNPUATUS 0AQ «MOFOTEKC

MOGOTEX COMPANY HAS BECOME
THE WINNER OF THE BEST

FABRIC 2012

INTERNATIONAL CONTEST

IN MOSCOW

The contest was held at Textillegprom, a major federal trade
fair for textile and light industry goods and equipment. Experts
estimated fabrics’ conformity to Russian and international
quality standards, as well as design and innovativeness of
technologies used in their production.

The victory in the high-level international contest is par-
ticularly important, because the experts rated the company’s
high-tech fabrics, one of which has a special knitted mem-
branous cover and is designed for making uniform for various
special forces.

It is general knowledge that the uniform, worn by members of
task forces, is to meet some special requirements. And the fab-
ric of the Mogilyov-based company satisfies them completely.
It can withstand temperatures down to -40 °C, provides protec-
tion from acids and alkalis and will be of help in any extreme
weather conditions, be it an overnight stop in the snow or a
storm at sea. Due to its characteristics, the Mogotex-designed
fabric has proved its efficiency in emergency situations units
and was highly estimated by the staff of gas, oil and atomic
power industries. In other words, it is in demand in any sphere
where not just clothes, but a real protecting cover is required.

The properties of the special-purpose fabric offered by
Mogotex impress even experienced experts: the size of its pores
exceeds that of a steam molecule by 700 times and is 20,000
times smaller than that of a water drop. Wear from this fabric
is waterproof outside but allows sweat to go out and vaporize.
As a result, a soldier does not feel any discomfort under heavy
physical load.

All the unique fabrics could not have been developed without
the company’s timely reequipment. In 2008 alone, Mogotex re-
ceived 54 billion roubles for this purpose. To date, these funds
have been assimilated almost completely and the company
has considerably upgraded the equipment applied on stages
of the manufacturing cycle: from fiber preparation, weaving,
boiling-out and dyeing to final treatment. Having decided to



COOTHOLEHWE LieHbl U KayecTBa, CMELUaNUCTbl NPeAnpUATAS 0CTaHOBUIM
CBOII BbIOOP Ha 060pYA0BAHNM EBPONEHCKUX MAPOK.

OcHoBHOE BHUMaHWe Obl0 yAeNeHo OTAEN0YHOM habpuke — TOMY MecTy,
rae co3faeTcsl OCHOBHAs NpMbaBOYHAs CTOMMOCTb, rae TKaHb NpuodpeTaeT
VHUKaNbHble CBOICTBA: BOLOYNOPHbIE, aHTUOAKTEPUANbHBIE, OTHECTOMKHE. ..
bnaropaps takomy nogxopy OAO «MoroTeKc» He ycTaeT yAUBAATb CneLmnanu-
CTOB BOEHHO-NPOMbILWAEHHOrO KoMniekca. CerofHa moruneBckue macrepa
M3roTaBAUBAIOT MPOTUBOMOCKUTHbIE TKAHW — UX CBOMCTBO 3aK/0YaeTCA B
OTNYrUBaHUM NIOBbIX, faXe CaMblX HAaJOELJIMBbIX HACEKOMbIX; aHTUOAKTe-
pUanbHbIe TKAHU, KOTOPbIE 3aMelJIAOT Pa3MHOXEHUe GaKTepuii NpUMEpHO
B CTO pa3; a TaKXe TKaHW, He3aMeTHble A NPUOOPOB HOYHOTO BUAEHUS.

Hayka v TexHONOruu, Kak W3BECTHO, He CTOAT Ha mecTe. [lna Toro yTo-
Obl ycneBaTb 3a MPOrpeccoM U TaKUM 0Opa3oM COXPaHATb KOHKYPEHTO-
cnoco6Hoctb, 0AO «Morotekc» nocTosiHHO HaleNleHO Ha TeXHUYecKoe
nepeBoopyxeHue. Cneunanuctsl NpeanpuATUA MOTUBUPOBAHBI TOIBKO Ha
3 heKTMBHYI0, HayKoeMKylo paboTy. 3ajauu, KOTopble CTaBATCA mepeq
HUMM NPAKTUYECKM eXXeNHEBHO, TPEOYIOT NOMCKA NyTEi ANA BbIMYyCKa HOBbIX
BUAOB NPOAYKLUY, CHUKEHUSA ee cebecToMMocTU. B npouecce 3aBeplieHus
nepBoil 04epeAn MHBECTULMOHHOW NPOrpamMMbl yXKe roToBuCA GU3Hec-niaH
BTOpOIi ouepeamn. Ha cerofHAWHUA AeHb 06bEM MHBECTULMIA OLLEHUBAETCA
npumMepHo B 14 MnH eBpo. Ecnu 3ToT nnaH 6yaet peanusosaH, Morunes npu-
00peTeT 0AHO U3 CaMblX COBPEMEHHBIX TEKCTUIbHBIX NpeanpuaTyii B EBpone.

CerogHsa OAO «MoroTekc» — B nATepke AULEepOB CpPeAM NOCTABLM-
KOB TEKCTUNbHOW mpogykuuum B Poccuitckyio ®epepaunto. lMpep-
npuaTue BbiNyckaeT 56 MUNIMOHOB KBAafpaTHbIX METPOB TKaHel B
rof 1 nocraenser ux B 17 ctpaH mupa. W 4yto camoe rnasHoe — «Mo-
rOTEKC» He TOJbKO MOCTOSAAHHO yay4liaeT KayecTBO CBOeW NpOAyKLuU
M 0CBaMBAET ee HOBble BMAbl, HO U NMPOAOJKAET pa3BMBaTb NapTHep-
CKWe CBA3M ANA AanbHeNwWwero naoJOTBOPHOrO COTPYAHWYECTBA.

TerepansHeili dupekmop 0AQ «Mozomekcy
Bukmop Apkadsesuy Mamuesuy
3 HoA6ps 2011 200a

SPECIAL-PURPOSE FABRIC FROM MOGOTEX

keep abreast of the times, Mogotex relied on new technologies,
buying for this purpose only the world's best equipment. Having
analysed the price-to-quality ratio, the company’s specialists set
their choice on European brands.

The main emphasis was laid on a finishing plant, a place where
main surplus value is created and the fabric obtains its unique
qualities: antibacterial, acid-resistant, fireproof and other ones.
Due to the approach implemented Mogotex keeps impressing
military experts with its products. At present, the company
manufactures mosquito repellent fabrics and antibacterial fabrics
reducing bacteria growth in about 100 times, as well as fabrics
undetected by night vision systems.

Science and technologies are constantly developing. Mogotex
considers technical reequipment to be the core means to keep up
with the progress and remain competitive. The company’s person-
nel are motivated to perform effective and knowledge-intensive
work. They constantly face various tasks, which imply necessity
in new approaches to launch advanced products and reduce their
cost. When the first stage of the investment programme was al-
most completed Mogotex began working on the business plan of
the second stage. Today, the volume of investments is estimated
at about 14 million euro. If this plan is a success, Mogilyov will
have one of Europe’s most modern textile manufacturers.

Today, Mogotex is one of the top five leading textile suppliers to
Russia. The company produces 56 million square metres of fabrics
a year and exports them to 17 countries of the world. It should
be especially noted, that along with constant improvement of
the products” quality and development of new varieties, Mogotex
keeps fostering ties for further fruitful cooperation.

Mogotex JSC = - =
87, Grishin St., Mogilyov, 212030, Belarus. ®
Ten./dakc: (+375 222) 26-13-12, 46-84-25  Tel./fax: (+375 222) 26-13-12, 46-84-25

e-mail: mogotex@mogilev.by  e-mail: mogotex@mogilev.by

i 0AO «MoroTeKc»
enapycs, 212030, r. Morunes, yn. MpuwnHa, 87.

www.mogotex.com  www.mogotex.com




Bnadumup KOPOJTEHKO,
3amecmumesib Oupekmo-
« pa 0AO «ATAT — cucmemei
ynpasneHus» — ynpasaaouwel

KoMNaHuu X0N10uHea
«leouHgpopmayuoHHsie
k cucmembl ynpasaeHus»

o fOpuii MOCMEHKO,
I'E'-" dupexmop
s
'

 0AO «ATAT - cucmemsi
3 ynpasieHusy —
] ynpasaawowel
! KOMNaHuU xon0uHaa
' «leouHpopmayuoHHsle
cucmemsl ynpasaeHus»
fOpuii CEMALLIKO,
HA4anbHUK akybmema
css3u u ACY YO

«BoeHHas akademus
Pecny6nuku benapyce»
AnexcaHop XVIDKHAK,
Ha4yanbHUK Kageopsi

ACY soltickamu Y0
«BoeHHas akademus
Pecny6nuku benapyce»

deputy director,
AGAT - Control Systems JSC,

YYEBHO-CTALNOHAPHbI
KOMIJTEKC ACY

director,

B O M C KA M VI AGAT - Control Systems JSC,
management company of

the Geoinformation Control

VI O Py}l’{ M E M Systems Holding
CO CTOH H VI E head, communication and

C4ISR systems department,

VI I_I E P C I-I E KT VI B bl Belarusian Military Academy
PA3 B Vl T Vl ﬂ head, subdepartment

for automated troop
control systems,
Belarusian Military Academy

CURRENT STATE
AND DEVELOPMENT
PROSPECTS
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CUMVIIATOPBI A TPEHAXKEPBI \ BELARUSIAN TRAINING SYSTEMS

; :apanoxcanbuaa = UME@HHO TaK MOXHO Ha3BaTb

CUTYaLUIO, KOTOpPas CNOXNNAacb HECKONbKO neT
Ha3ap. Ha BoopyeHne BOMCK NOCTYNUIU HO-
Bble aBTOMaTM3MPOBaHHble CMCTEMbI ynpaBie-
Hua npou3soacTBa 0AQ «ATlAT - cuctemsbl ynpas-
neHUA» — ynpaBnAlleid KOMNAHUN XONAUHTA
«leouHpopmaymuoHHble CMCTEMDBI YNPABAEHUAY,
a B BoeHHOW akapemuu B 3T0 BpemMAa MMenacb
TonbKo ACY 3eHUTHOW paKeTHoW 6puragbl «ban-
Kan» COBETCKOro Npou3BOACTBA, Aa U TO NULLb
4acTUYHO ucnpasHas. B pesynbtate BO3HUKNO
cepbe3Hoe NpoTUBOpe4YMe Mexnay Keanugpuka-
LUOHHBIMU TPEGOBAHUAMMU, NPeAbLABAAEMBIMU K
cneuranncTam, 1 BO3SMOXKHOCTbIO UX peannsauuu.

[lns nosblweHnsa kKayecTsa nepenofroToBKu oduLe-
poB 60€eBbIX PaCYETOB KOMAH/HbIX MYHKTOB, @ TaKXe
NOArOTOBKW KYPCaHTOB U caylwatenei, obuuepamm
BoeHHOI akagemumn u komangosaHuem BBC u Boiick
MBO coBmMecTHO cO cneyunanuctamm 6enopyccKoro
npennpuatus 0AQ «ATAT — cucTembl ynpaBneHus» —
ynpaBsnsAoLWas KoMnaHua xonanHra «feonHdopmam-
OHHble CUCTEMbl yNipaBieHns» 6bin co3paH yyebHo-
cTauuoHapHslit komnnekc ACY (3anateHToBaH BoeHHoi
akagiemueit). OH npepcTaBnseT coboil COBOKYNHOCTb
y4ebHO-60€eBbIX KOMAaHAHbIX MYHKTOB TaKTUYECKOTO,
onepaTMBHO-TaKTUYECKOro U OnepaTUBHO-CTpaTeru-
yeckoro 3BeHbeB ynpasnenus BBC u Boiick MNBO,
onepaTMBHOro KoMaHfoBaHuA CyXonyTHbIX BOWCK.
B oTnnume ot 60eBbIX KOMAHLHbIX MYHKTOB, KOTOpPbIE
TEPPUTOPUaNbHO pacnpefieneHsl No Beeil pecny6au-

Just a few years ago experts tended to describe
the situation in the sphere of training military spe-
cialists as paradoxical. While new C4ISRs produced
by AGAT - Control Systems JSC, management compa-
ny of the Geoinformation Control Systems Holding
had already entered the inventory, the Military Aca-
demy had only a Soviet-made Baikal C4ISR for air
defence brigades, which actually was not fully op-
erational. This situation caused serious discrepancy
between qualifying requirements to specialists and
capabilities to meet them.

In order to improve the quality of retraining pro-
grammes for command post crews, as well as train-
ing programmes for cadets, officers of the Military
Academy and the Air Force and Air Defence command
in close cooperation with AGAT - Control Systems
developed a new C4ISR stationary training system,
which was patented by the Military Academy. It
consists of a set of command posts of tactical, opera-
tional and strategic levels of the Air Force and Air De-
fence command and the Army operational command.
As opposed to combat command posts geographically
distributed all over the country, the new trainer is lo-
cated on the ground floor of the academy’s building.

The simulator provides a wide range of training op-
portunities integrated in a single complex. As such,
it rivals any test beds and simulators of other types,
even of foreign origin. The trainer allows:

»» real-time data exchange with command posts
on combat duty;

»» communication with control objects and data
sources located in units and at the academy’s train-
ing range;

»» integration with various simulators, virtual data
sources and control objects;

»» availability of standard software;

»m» prompt system reconfiguration;

»® integration of one or several of its command
posts with a C4ISR system in operation;

»m» attachment of additional mobile automated
control posts.

At present, the training system is used for vari-
ous purposes. Cadets and officers, studying at
the Military Academy are trained to maintain
and operate C4ISRs. Every year over 200 Belaru-
sian and foreign service members studying at the
Military Academy pass training on this simulator.

The C4ISR trainer is also applied for retraining Air

Y

72/73

Re

G




@€ BIIK \ VPK

Ke, HOBbII y4e6HO-CTaLMOHAPHbLIA KOMMIEKC
pacnonaraeTcs Ha NepeBoM 3Taxe yyebHOro
Kopnyca BoeHHoit akapemuu.

Ero rnaBHoe npenmyLLecTBo, N0 CpaBHeHUIO C
UCMbITAaTEeNbHBIMU CTEHAAMU M [pYTUMU TUNAMU
TPeHaKepoB, B TOM YMCe U MHOCTPAHHOrO Npo-
M3BOACTBA, — B MHTErpaLMn B OGHOM KOMMNEKCe
LIMPOKOTO CNEeKTPa BO3MOXHOCTEN:

»» uHdOpPMaLMOHHOrO 06MeHa B pexume
peanbHOro BpPeMeHU C KOMaHAHbIMU NYHKTaMmu,
HecylwuMmu 60eBOE AeXypCTBO;

M CBA3W C CyLWeCTBYOWUMNU 0ObeKTaMu
ynpaefeHunsa U UCTOYHUKAMKU MHPOPMaLIUK, Ha-
XOLALWMMUCS B BOWCKAX U HA y4eBHOM NONUTOHE
BoeHHoit akagemun;

MED COEJMHEHUA C Pa3/IUYHbIMU TPEHaXe-
pamu, BUPTYanbHbIMU UCTOYHUKAMK MHGOPMa-
LMK 1 06bEKTaMU yNpaBeHus;

M  HA/IMYWA WTATHOrO NMPOrpaMMHOro obe-
cneyeHus;

D 0NepaTuBHON PeKOHMUrypaLun CUCTEMbI;
MED /CNO/Ib30BAHMA OJHOFO MU HECKONbKMX
y4eb6HO-60eBbIX KOMAaHAHbIX MYHKTOB B COCTaBe
peansHon ACY;

M BO3MOXHOCTb ONEepaTUBHOIO HapaluBa-
HUSA CUCTEMBI NYTEM NOAKIOYEHMA K HEl fONOoN-
HUTENbHbIX MOGUIBHBIX aBTOMATU3UPOBAHHbIX
NYHKTOB yNpaBneHus.

CeronHs y4yebHO-CTaLMOHAPHbIN KOMANEKC
MCMOAb3YeTCA N0 HECKONbKMUM HanpaBiaeHUAM.
JkcnnyaTaumu u 6oesomy npumeHeHuio ACY
Ha HeM 0by4yaloTCA KypCaHTbl U caylwatenu

\ p -
BOEHHO-NPOMBIIIEHHEIA BQMHHEHE, EE]IAPYC«H\ MILITARY-INDUSTRIAL COMPLEX. BELARUS

Force and Air Defence officers. Formerly, the
Minsk Higher Engineering Air Defence Missile
School used to train C4ISR engineers of the
tactical level for AD troops. However, when
the Belarusian Armed Forces urgently required
C4ISR specialists for radiotechnical troops and
aviation, a problem occurred. The cadets were
trained on outdated Soviet equipment, which
did not meet modern requirements. Though
after graduation the service members passed
further training in their units, this practice
was inefficient. Experienced military special-
ists were too busy performing combat duty,
conducting scheduled works and inspecting
combat readiness. Having considered the situ-
ation, the AF and AD defined further training of
C4ISR specialists as a priority task. As a result,
in just two years over 100 specialists passed
training in six specialties.

The C4ISR trainer is reqularly used for re-
fresher training of AF and AD duty forces. After
a training session, held by officers from the AF
and AD command and instructors of the Military
Academy, the trainees take exams. If success,
they are allowed to serve combat duty. During
the practical exercises the C4ISR simulator is
generally moved to the academy’s technical
ground and linked to one or more mobile
combat automated command posts.

The simulator is also used to develop
expertise of the academy’s teaching staff.
C4ISR developers often attend lessons,
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MHOCTPaHHbIX roCyAapcTB.

3agencTBoBaH yyebHbIil
KOMNJEKC W ANA nepenoj-
roTOBKM 0huLLEepCKoro co-
ctaBa BoeHHO-BO3AYWHbBIX
CUN ¥ BOWCK NpPOTUBOBO3-
AVWHOI obopoHbl. B cBoe
Bpems B MUHCKOM BbiCLIEM
WHXEHEPHOM 3€HUTHOM pa-
keTHoM yuunuwe MBO roto-
BuNM uHxeHepos ACY Tak-
TUYECKOrO 3BEHA 3eHUTHbIX
paKkeTHbIX BOMCK. OfHako,
korga Genopycckoii apmum
notpeboBanuce cneymanu-
CTbl @BTOMaTU3NPOBAHHbIX
CUCTEM ynpaBieHus pajuo-

e
Ce200Hs 0AQ «ATAT — cucmemsbi ynpas-
JIeHUA» — ynpasaAnWas KoOMNaHusA
x0/n10uHea «leouHgopmayuoHHble Cu-
Cmembl ynpasieHua» A81Aemca 00HUM
u3 sedyuwux npednpusmuli BOeHHO-
npombliWIeHHO20 Komniekca Pecny-
6suku benapycs. E20 cneyuanucmamu
paszpabomax wupokuli napk agmoma-
MU3UPOBAHHbLIX KOMAHOHbLIX NYHKMOS,
HayuHas om nodpa3desneHus u 3a-
KaH4yuBas cmpamezau4ecKum yposHeM.
MHo2ue u3 HUX NpuHAMbI He MoJbKO
Ha BoopyxeHue benopycckol apmud,
HO U B pamMKax Mex0yHapoOHbIX CO-

efaweHuli nocmagaslomcs 3a pybex.
ram

TEXHUYECKUX BOMCK U aBMaLMW, BbiSBMAACL Npobnema.
KypcaHTbl oby4yanuch Ha MaTepuanbHoi 4acTu cTapo-
ro COBETCKOro napka, KOTOopblil
yCnen MopanbHO YCTapeTb U yxe
HEe COOTBETCTBOBAN HEKOTOPbLIM
npeabaBAseMbiM TpeboBaHU-
AM. XOTA C BOGHHOCHYXaLM-
MU 3aHATUA MO MOBbIWEHUIO
KBann@uKaLum NpoBoAUNMNChH
HENnoCpeACTBEHHO Ha MecTax
NPOXOXAEHUS CyKObl, OHY,
CYAA MO BCEMY, OKa3anuch
Mano3addekTuBHbiMU. Mpu-
YMHBI KPbITUCH B BONbLIOI
3aHATOCTM BOEHHBIX Cne-
umanucro. Kpome yyebsl,

MM NPUXOAUNOCH HECTH
6oeBOe [eXYpPCTBO, 3a- o
HUMATbCA pernameHT-

HbIMU W NNAHOBLIMY
paboTamu, yyacTBoBaTh B NpoBepKax 60eBoil ro-
TOBHOCTU. YuuTbIBasA 3Ty CUTYyaLmIo, KomaHaoBaHue BBC u
Boiick MBO onpepenuno noTpebHOCTL B NepenoaroToBke
cneuuanucto ACY 1 BbIZEANNO €€ B YUCNO NMPUOPUTETHBIX
3agay. B utore GykBasbHO 33 [Ba rofa Mo WeCTu cneyu-
anbHOCTAM 6bI0 NOArOTOBEHO CBbie 100 Yenosex.

Ha 6a3e y4ye6HO-CTaLLMOHAPHOTO KOMNIEKCA PETYNSPHO
opraHusyloTcs cbopbl onepaTUBHbIX gexypHbix BBC u
Bouck MBO. Mpu aTom oduuepsl KOMaHLoBaHMA BoeHHO-
BO3AYLWHBIX CUN U BOCK NPOTMBOBO3AYLIHOWA 0OOPOHbI
COBMeCTHO ¢ npenogasatenamu kadegpbl ACY Boiickamm
NPOBOAAT C HUMMW 3aHATUA, @ 3aTeM NMPUHMMAIOT 3ayeThbl
Ha [ONYCK K HeceHulo 6oeBOro gexypcrea. Bo Bpems
TaKWX 3aHATWIA B cOCTaB y4ebHOW rpynnupoBKK y4ebHo-
cTayuoHapHoro komnnekca ACY nocne nepebasupoBaHus
Ha TEXHMYECKYIO NNOLWAAKY aKafeMun BKAOYAETCA OAMH
WUNW HECKOJIBKO NOABUXKHBIX 6OEBbIX ABTOMATU3MPOBAHHbIX
KOMaH[HbIX NYHKTOB.

MpumeHseTcs y4eOGHO-CTaLMOHAPHbLIA KOMMIEKC U AN
NnoAroToBKM npodeccopcKo-npenofaBaTenbCKkoro co-
cTaBa BoeHHolt akagemuu. Ctano yxke fobpoi Tpaguumen

BOEHHO-NPOMBIIIEHHKIY KOMITIEKC. BEJIAPYCh \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

expertise and the whole training process to a totally
new level.

The C4ISR trainer is immensely important for the
progress of Belarusian science and industry. The trainer
can be used for studying combat algorithms and testing
the engineering solutions, saving time and money on
the development and debugging of new C4ISRs. All this
widens scientific knowledge of information processes in
C4ISRs and allows analysing multidimensionallinks and
interrelations, classifying and scientifically grounding
possible lines of C4ISR development.

All special software, which is fielded in the Belaru-
sian Armed Forces, can be tested on the C4ISR train-
ing system due to its convenient and compact layout,
wide communication channels and other advantages.
By participating in these tests the academy’s faculty
get the opportunity to keep track of the innovations im-
plemented by AGAT - Control Systems in combat systems.

A wide range of auto-

mated command posts has

| been developed in Belarus,
beginning from the platoon
and up to the strategic level.

. Many of them have entered
| service with the Belarusian
- and foreign armies. However,
the development of an inte-
grated C4ISR and its constant

. improvement will always remain

- atopicalissue. This approach is
~ based on the assumption that a
- system as a whole performs bet-
+ ter than its components taken
separately. This is determined
by complementarity, mutual sup-
port and interaction between the
system's elements, as well as a
wide range of stochastic and non-
stochastic types of indeterminate-

ness and variety of specific initial conditions. It should
be borne in mind, that automated command posts of
different levels and modifications are used to perform
combat duty, that is

T

Today, AGAT - Control Systems is one
of the leading defence manufacturers
in Belarus. Its specialists have develo-
ped a wide range of automated com-
mand posts from the tactical to stra-
tegic levels. Many of them are not only
fielded in the Belarusian Armed Forc-
es, but also supplied to foreign part-
ners under international agreements.

why development of
a new system requires
time and consider-
able effort. Develop-
ing a new C4ISR the
designers should take
into consideration
all the military hard-
ware in the inventory,
as well as the latest
sci-tech achieve-

o> -
ments and the main

principles of program-oriented planning.
Further update of the C4ISR trainer will be connected
with the development of a semirealistic simulation




NpoBOAUTL B ayfUTOPUAX y4eOGHO-CTaLMOHAPHOrO
komnnekca ACY 3aHATUA, ceMuHapbl, pasnuyHbie
Hay4YHO-NpaKTMyecKkne KOHMEepPEeHLUUMn, B TOM YuC-
ne u ¢ paspabotumkamu ACY. Ha Hux obcyxaatoTcs
(hu3nyeckuit cMbicn U paboTa GOEBbIX aNropuTMOB,
LEMOHCTPUPYIOTCA HayyHble focTuxeHus. Bce 310
no3BoAAeT NOLHATb HAa KAYECTBEHHO HOBBI YPOBEHb
BONPOCH NOATOTOBKM HAay4YHO-Nefarormyecknx Ka-
LpOB B 06/1aCTK aBTOMATU3aLMM yNpaBieHHs.

Yye6HO-cTauMoHapHbIit komnneke ACY nmeet Bax-
HOe 3HayeHWe 4 Nporpecca 0TeYeCTBEHHONM BOeH-
HOW Hayku n npon3sopacTBa. OH N03BoAAET NPOBOAUTD
BCECTOPOHHEE uccnefoBaHne 60eBbIX anropuTMOB,
a TakXke anpobauuio TeXHUYECKUX pelleHui, Bcnes-
CTBWE Yero COKpaLLaloTCa BpeMeHHble U PUHAHCOBbIe
3aTpatbl Ha pa3paboTKy W 0TNafKY MAaTEMATUYECKOTO,
NpOrpamMMHOro U TEXHUYECKOro obecneyeHus HOBbIX
nokoneHnin ACY. Bce 3T0 3HauuTenbHO pacwupser
06nacTb Hay4yHoOro 3HaHus 06 MHDOPMALMOHHBIX
npoueccax B ACY u npeaocTtaBiser BO3MOXHOCTb
NpoBOAUTL ry6OKNIA aHANN3 MHOrOACNEKTHbIX CBS-
3eil 1 B3aMMO3aBMCMMOCTU, CUCTEMATU3NPOBATL U
Hay4yHO 060CHOBLIBATb BO3MOXHbIE HANpaBAEHUS
pa3sutua ACY.

KomnakTHoCTb pacnonoxeHus y4yebHO-
CTaUMOHAPHOrO KOMMNEKCa, Hanuune CTPYKTYPHOIA
U36bITOYHOCTM NO KaHanam CBA3W W Apyrue AocTo-
MHCTBA NO3BOJAIOT TECTUPOBATh Ha HEM BCe No-
cTynawolee B BOMCKa cneunanbHoe NporpaMmmHoe
obecneyeHue. Yuactue B 310/ paboTe npodeccopcko-
npenojasaTenbckoro coctasa BoeHHoit akapemum
nomMoraeT K TOMY e OTC/IeXWUBaTb BCE TO HOBOE,
uto peanusyet npepnpuatue OAO «ATAT — cuctemsl
ynpaBneHua» — ynpaensiowan KoMNaHua XonpuH-
ra «feomHtbopMaLMOHHbIE CUCTEMBI YNPABNEHUA» B
60eBbIX CUCTEMAX.

B Pecny6nuke benapych pa3paboTaH Wupokui napk
aBTOMaTM3MPOBAHHbIX KOMAHAHbIX MYHKTOB, HA4YMHas
OT nojpasfeneHus U 3aKkaHuyuBas CTpaTeruyeckum
VYPOBHEM, MHOTME W3 KOTOPbIX NPUHATbI HAa BOOPYe-
HUe 1 B paMKax MeXyHapoaHbIX COrNalleHnin nocTas-
NeHbl 3a py6ex. Tem He MeHee npobnema co3gaHus
enuHoi ACY, a Takxe ee NOCTOSHHOTO COBEPLIEHCTBO-
BaHUA Bcerpa GyAeT akTyanbHa. lpexne Bcero 3To
CBA3@HO C TeM, YTO CBOWCTBA M BO3MOXHOCTU CUCTEMbI
KaK €AMHOro LEeNoro NpesbilatT CyMMy CBOMCTB U
BO3MOXHOCTEN OTAENbHbIX €€ 3EMEHTOB, YTO 00Y-
C/I0BJIEHO WX B3aUMHbIM AOMONHEHUEM, NOLAEPKKOM
U BAUSHMEM, @ TaKXKE HANMYMEM LIMPOKOro CheKTpa
HeonpeAeneHHOCTeN (CTOXaCTUYECKOW U HecToxa-
CTUYECKOW NPMPOAbI) M MHOXECTBOM CreLmnduyecKkux
HayanbHbIX ycnoBuit. Ho Hajo YeTKO NOHMMATb: aB-
TOMaTU3MpPOBAHHbIE KOMAHLHbIE MYHKTbI Pa3NYHbIX
3BEHbEB YNPaBNeHUs, KaK CTaporo, Tak U HOBOro nap-
Ka, COCTOAT Ha BOOPYXEHUN U HAXOAATCA Ha 6oeBOM
pexypcree. CnefoBatenbHo, HOBas CUCTEMA He MOXKET
POAMTLCA B 0fHOYacke. 103TOMY, C O{HON CTOPOHBI,
npouecc 3BOMOLMUM aBTOMATU3UPOBAHHON CUCTEMbI
ynpaBneHua QOMKeH YYnTbIBaTb BCE TO, YTO MMeEeTCA

CUMYVIIATOPBI U TPEHAXKEPHI \ BELARUSIAN TRAINING SYSTEMS

Ha BOOPY)XEHUMU, @ C APYroii — 6bITb Hay4HO 06OCHO-
BaHHbIM M BOMAOWATL B ce6e OCHOBHbIE MPUHLMMbI
NPOrpaMMHO-LIeNeBOro NNAHUPOBAHUS.
[JanbHeilwee pa3BuTue y4yeOHO-CTaLMOHAPHOTO
komnnekca ACY Bugutca B co3faHum Komnaekca no-
NYHATYpPHOTO MOAENMPOBAHMUSA, BKAOYAKOLLErO B Ce6s
COBOKYMHOCTb y4e€6HO0-60€BbIX aBTOMATU3UPOBAHHBIX
KOMaHAHbIX NYHKTOB C GOEBLIMU pacyeTamu, TpeHa-
JKepbl, peanbHble 06bEKTHI YNPABNEHUS U UCTOUHUKM
MHGOPMaLUK, a TaKKe COBOKYMHOCTb BUPTYaNbHbIX
maTeMaTMYecKux moaesneil, 06beMHEHHbIX B efu-
HOe MH(OPMALMOHHO-yNpaBAsioLLEe NPOCTPAHCTBO,
MOCTPOEHHOE HAa TEXHOJNOTUAX BbICOKOYPOBHEBOIA
apxuTekTypbl. Co3naHMe TaKOro KOMMJIEKCA NO3BOANT
06yyaTb 60eBble pacyeTbl C MOMOLBID KOMMbIOTEp-
HbIX [ABYXCTOPOHHUX
BOEHHbIX YYEHUN U
KOMNNEKCHbIX Tpe-
HupoBok. Kpome
TOro, Ha 6a3se yyebHO-
CTaLMOHAPHOrO KOM-
niekca nosBUTCA BO3-
MOXHOCTb MPOBOAUTL
HayyHble uccnepoBa-
HUA LN NOBbIWEHUSA
addektuBHocTn ACY.

—

system including simulators, real control objects,
data sources and a set of automated command posts
with combat crews, as well as a number of virtual
mathematical models integrated into multilevel uni-
fied information and control space. As soon as this
simulation system is developed, computer bilateral
war games and complex exercises will be used to
train combat crews. In addition, the training system
will be used for research aimed at enhancing the
efficiency of C4ISRs.
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SECONDS TO LAUNCH

DEFENCE FORCES

Cepeell yyynsios,
«Basap»

o Pamuns
PACIBYTHA,
«Baap»

Sergei CHICHILOV,
Vayar )
photos by Ramil
NASIBULIN, Vayar

CTpaHbl No 6osblei YacTM 3aBUCUT He OT WUCMONb30OBa-
HUA Kakoro-nn6o obpasla COBPEMEHHOr0 BOOPYKEHMUS, a
OT KayecTBa MOArOTOBKW 60eBbIX pacyetoB cpeacts [BO,
CNAXEHHOCTU U TOYHOCTU ux pencTeuin. lMocnepgHue co-
ObiTs B JINBUM ApKUIA TOMY NpuMep. BoeHHO-BO3AYLWHbIM
cunam CeBepoaTNaHTUYECKOro anbfiHca OYKBaNbHO 33 He-
CKONbKO AHEN YAANnoCb YHUUTOXKUTb OLHY M3 CUNIbHEMLWNX
Ha AdpukaHckom KoHTUHeHTe cuctem [1BO. Bonbuwyio
poJib B 3TOM Cbirpanyu Takue BbICOKOTOYHbIE CPEACTBA MO-
paKeHUs, KaK KpblnaTble PakeTbl U ynpaBnseMbie 6oenpu-
nacol. Hayuutbcs npoTMBOLEACTBOBATb COBPEMEHHBIM
CPeACTBAaM BO3AYWHOrO HanafeHWs MOXHO NWWb C NO-
MOLLbIO KOMMbIOTEPHbIX TPEHAXKEPOB.

BOEHHO-TTPOMBILIIEHHEIA KOMIUIEKC. BEJTAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

The efficiency of a country’s air defence
depends not so much on the use of modern
armament as on the skills and interoperabili-
ty of SAM combat crews and the accuracy
of their actions. The recent events in Libya
are a striking example of this. For a few days
the NATO air forces managed to destroy
one of the strongest air defence systems in
Africa. In should be noted that such high-
precision weapons as cruise missiles and
guided munitions played a decisive role
in the NATO success. In order to counter
modern air weapons, it is necessary to use
computer trainers.




TpeHaxep 99624 3PK «Ctpena-10», co3gaHHbIi
elle B COBETCKOe BpeMs, Obll paccyuTaH Ha moa-
roTOBKY /Wb OAHOro onepatopa. Ho ceropHs
3TOro yxe HepocTaToyHo. Mo-
3TOMY OCHOBHOI ynop pe-
NlaeTcs Ha oby4yeHue Bcero
pacyeta 3PK «Crtpena-10y,
Ha opraHu3auuio ero cna-
EHHOCTM U Ha 3ddek-
TUBHOE B3auMoJencTame.
EpuHcTBEHHOE, u4TO TOp-
MO3WT aHHbI npouecc, —
OTCYTCTBME  TpeHaxepa,
Ha KOTOpPOM OJHOBpe-
MEHHO MOrin 6bl 06y-

YaTbCsi M onepatop, M

KoMaHaup.  YdyebHble

ueHTpsl ctpaH CHI no-

NPEeXHEMY  OCHALLEHbI

ycTapeBwuM obopyao-

BaHUEM.

BocnonHutb 3TOT Npo-

6en npu3BaH TpeHa-
xep 99652006 3PK
«Ctpena-10» npowus-
BOLCTBA 4aCTHOTrO HayyHo-
MPOM3BOACTBEHHOTO  YHUTApPHOTO  MpeanpuATUs
«Inektpodusnyeckas nabopatopus». bnarogaps
TEXHUYECKMM XapaKTEpPUCTUKAM U MPOrpamMHOMY
obecneyeHunto oH NO3BONSAET NPOM3BOAUTbL NONHbIN
uuKn obyueHus onepatopa M KomaHaupa Goesoit
MalWuHbl paboTe no noucky, oGHapyxeHuio, ono-
3HaBaHWIO, ONpefeNeHni0 MOMeHTa nycka, obcTpe-
NIy BO3JYWHbIX Lefeil Kak Ha BCTPEYHbIX, TaK W Ha
LOTOHHbIX Kypcax, a Takke y4uTb NMPUHUMAThL Le-
fleyKa3aHusa C BbIWWECTOALEro KOMaHAHOrO MyHKTa.
Kpome TOro, TpeHaxep faeT BO3MOXHOCTb 06yyaTh
ornepaTtopa ¥ KOMaHAupa npouenypam nofroToBKU
60eBoit MawunHbl 9A34 (9A35) K UCNoNb30BaHMIO NO
Ha3HaveHuio. [py 3TOM OH 0becneynBaeT OTANYHYI0
BM3yanu3auuio U peanucTuyHoCTb LeACTBUN.

CToMT OTMETWUTb, YTO MpPUMEHEHUE TpeHaXepos
B yueGHOM mpouecce He TONbKO Cnoco6CTBYET no-
BbILWEHUIO YPOBHA NPOHECCMOHANbHO! NOAFOTOBKM
BOEHHOC/YXALLUX, HO U 3HAYNUTENIbHO IKOHOMUT hU-
HaHCOBble cpeAcTBa. Tak, YTo6bl CO3[aTh BO3AyL-
HYI0 06CTaHOBKY Ha NOAUTOHE, 06BIYHO UCNONb3YIOT
peanbHyto aBuaumio. OHa UMUTUPYET pasiyHbIe No
CBOWMM XapaKTEPUCTUKaM W NpejHa3HaYeHUIo BULbI
ueneit. OgHaKo 3KcnayaTauus TOro e BepToneTa
Mu-8, KOTOpbIit MPUMEHAIOT B KayecTBe ManocKo-
POCTHOII «Lenuny», 00Xo[uTCca B ThiCAYY JOANAPOB B

\ BELARUSIAN TRAINING SYSTEMS

The 9F624 trainer of the Strela-10 SAM system,
developed in the Soviet period, was designed for
training only one operator. But today it is not
enough. That is why the emphasis is on training
the whole Strela-10 crew and organising
its efficient interaction with different
command, control, intelligence, sur-
veillance and reconnaissance bodies.

The only obstacle on this way is the
lack of a trainer which makes it
possible for both an operator and
commander to be trained simul-
taneously. The training centres in
the Commonwealth

of Independent States are
still equipped with outdated equip-
ment.

The 9FB2006 trainer of the Stre-
la-10 SAM system, produced by the
Electrophysical Laboratory research and
production company, should bridge this
gap. Due to its specifications and software, the
simulator makes it possible to conduct a complete
cycle of combat training of an operator and com-
mander, including search, detection, identification
and determination of launch time and engagement
of air targets both on head-on and pursuit courses,
as well as to receive target designations from a
superior command post. In addition, the simula-
tor allows training an operator and commander to
prepare the 9A34 (9A35) combat vehicle for the
intended use. At the same time it provides excellent
visualisation and reality of actions.

It should be noted that the use of simulators not
only increases the level service members’ combat
training but also contributes to the economy of
financial resources. Thus, in order to simulate air
environment and different kinds of targets at the
range, service members usually use real aviation.
But the employment of the Mi-8 helicopter as a
low-speed target costs 1,000 dollars per hour and
the employment of the Su-25 attack aircraft is
even more expensive. High-speed targets such as
the Mig-29 and Su-27 aircraft cost dozens of thou-
sands of dollars. Considering that aircraft have to
fly much longer that an hour or two, we can come
to a conclusion that in this case we should spend
huge sums of money. At the same time nobody can
guarantee the high quality of anti-aircraft gunners’
training. Especially in exceptional circumstances.
For example, the U.S. AH-64 Apache attack helicop-
ter, equipped with flying around obstacle hardware,
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yac, wrypmosuka Cy-25 — B HECKONbKO pa3 bonblue.
Hy a ecnu 3apeicTBOBaHbI BbICOKOCKOPOCTHbIE «MU-
weHn» — uctpebutenu Mur-29 unu Cy-27, 7o cymma
Cpa3y BO3pacTaeT [0 AECATKOB ThiCAY [0/NNAPOB.
YynTbiBas, YTO CaMoneTam NpUXOLMUTCA IeTaTb He Yac
¥ He ABa, MOJIYYAETCA, YTO B BO3AYX BblOpackiBatoTCs
OrpoMHble thMHaHCOBbIE CpeacTBa. Mpu 3TOM HUKTO
He rapaHTUpyeT KayecTBa NOArOTOBKU 3€HUTUYUKOB.
A Bepb ecTb ele 1 ocobble cnyyau. Hanpumep, ame-
PUKaHCKMe yaapHble NPOTMBOTAHKOBbLIE BEPTONETHI
AH-64 Apache 6narofaps yCTaHOBNEHHOW Ha HUX
annapatype obneta npensTCTBUIA MOryT C 6ONbLOW
CKOPOCTbIO MPOJOMKUTENLHOE BPEMSA JIETATh HA Ma-
nbix BbicoTax (20-50 meTpoB). Hawu BepTONeTYMKM
Ha TaKoe MpaKTM4ecKW He cnocobHbl. He mo npu-
YMHe HW3KOW KBanudukauuu, a u3-3a OTCYTCTBUA
Ha BeptoneTax Mu-8 n Mu-24 coortsetcTByloLWeEro
o6opynoBaHus. To e camMoe KacaeTcs W KpbliaTbix
pakeT «TomMaraBK», CTOJIb YaCTO NPUMEHAEMbIX B CO-
BPEMEHHbIX BOEHHbIX KOH(IMKTAX. ITOT BUA BbICO-
KOTOYHOTO OPYXKMUA MOXET LOCTaTOMHO 3P PeKTUBHO
npeofoneBaTb CUCTEMbl MPOTUBOBO3AYLIHOW 060-
POHbl. 3aMeTUTb OTHOCUTENbHO HEGObLLYIO paKeTy,
K TOMY e JeTALLYI0 C OKONO3BYKOBOW CKOPOCTbIO
(cBbiwe 250 MeTPOB B CEKYHAY) Ha Manoit uau
NpefenbHO Manom BbICOTE BECbMA CNIOXHO, @ COUTD
ele Taxenee. TpeHaxep NpefocTaBASET BO3MOXK-
HOCTb CMOAENMPOBATh JIOOYI0 MUILEHHYIO U NOMe-
XOBYI0 06CTaHOBKY, MO3BOJIAET 3afaTb pPasfiuyHble

BOEHHO-ITPOMBIIUIEHHKIA KOMITIEKC. BE/TAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

Pa6ouee mecTo
MHCTpYKTOpa
TpeHaxepa
9062006 3PK
«Ctpena-10»

Instructor's
workstation in
the 9FB2006
trainer of the
Strela-10

can fly at a high speed and at low altitudes (20-50
metres). Belarusian helicopter pilots are not able to
do such things. Not because of theirlow qualifica-
tion but because the Mi-8 and Mi-24 helicopters do
not have the relevant equipment. This is also true
for the Tomahawk cruise missiles often employed
in modern military conflicts. This high-precision
weapon can efficiently overcome air defence sys-
tems. But it is very difficult to notice a small missile
flying at a transonic speed (more than 250 metres
per second) and low or extremely low altitude and
it is even more difficult to knock down such a mis-
sile. The trainer makes it possible to simulate any
target and jamming environment, specify different
types of air attack and simulate different weather
and light conditions.

“It is rather difficult to evaluate the overall effect
from the trainer’s employment,” says Colonel Ale-
xander Fyodorov, Ph.D. (engineering), chief of the
sub-department of tactics and armament of army air
defence, Belarusian Military Academy. “Considering fi-
nancial or economic issues, we can see its advantages
at once. Earlier we had to use a lot of anti-aircraft
equipment including the Osa, Tunguska and Strela,
as well as aviation simulating an air enemy. All this
equipment was deployed at the range several times a
year. Now we do not need to do that any longer. The
workstations in the trainer are similar to those in a
combat vehicle and the software makes it possible




no CocTasy yaapsl
cpencts  BO3ayll-
HOrO  HamageHus,
co3aatb pasHo-
obpasHble norop-
Hble W Kaumatuye-
CKWe yCnoBus, Bpe-
MeHa rofia, CyToK...

- [lodcyumams
obwuli  3gpgexm
om UCNONb30BAHUS
mpeHaxepa  0o-

cmamoyHo — mpyo-
HO, — paccKasbiBaet
HayYaNbHUK Ka-

teppbl TaKTUKKM K

(s
AsmoHoMHbIU mpeHaxep 9®b2006
014 6oesozo pacyema 3PK «Cmpe-
na-10» paspaboman YHIYIT «3Inek-
mpogu3suyeckas nabopamopus» no
3aka3y 3A0 «benmexakcnopmy» 8 co-
omsemcmsuu ¢ [ocydapcmseHHOU
npoepammoll pa3sumus BOOPYKeHUS.
B koHye 2008 200a oH npouwen npeod-
sapumedsibHble, a 8 Hadyase 2009-20
6b11U 3aBepLieHbl e20 20Cy0apcmBeH-
Hble ucneimaHus. B Hacmoswee spe-
MA MpeHaxep 3Kcnayamupyemcsa Ha
Kagedpe mMakmuKu U BOOPYXKeHUA
solickosoli npomusoso30ywHol 060-
poHbI BoeHHol akademuu Pecnybauku
benapyce u Ha 174-m yyebHOM nosu-

\ BELARUSIAN TRAINING SYSTEMS

to carry out efficient control over combat
performance. It enables us to economy
up to 25 per cent of fuels and lubricants
and up to 30 per cent of motor capacity.
Another thing is the quality of anti-aircraft
gunners’ combat training. It can be eva-
luated correctly only in the course of range

practice.”

During the field firing conducted at

the Domanovo
range the ser-
vice members
that had passed
training with the
use of this simu-
lator showed

»am
The 9FB2006 autonomous trainer
for Strela-10 combat crews has been
developed by Electrophysical Labora-
tory on the order of the BelTechExport
Company in accordance with the State

2oHe BBC u solick 1BO (fomaroso). Armament Programme. In late 2008
the simulator passed preliminary tests
and in early 2009 its state tests were
finished. For the moment the trainer
is applied at the Belarusian Military
Academy’s sub-department of tactics
and armament of army air defence and
at the 174th Domanovo training range,
Belarusian Air Force and Air Defence.

better results
than those who
had been trained by means
of old methods. According
to the established stan-
dards, combat performance
of a Strela-10 crew is con-
sidered to be excellent if a
missile islaunched nolater
than twelve seconds since
the target detection. The

BOOPYXEHUS BOIA-
ckosoit MBO Bo-
eHHoW akagemuu Pecnybnuku benapych, kKaHaupat
TEXHUYECKUX HayK MONKOBHWK AnekcaHpp ®epo-
poB. — Eciu o6pamumscs K 4ucmo ¢puHaHcosodl unu
3KOHOMUYecKol cmopoHe dena, Mo 8bl200a 30ech
BUOHA cpa3y. PaHblie Ha NOU2OH NO HECKOJIbKO pa3
8 200 Bble3Kan Yesblli NapK 3eHUMHOU MexHUKU:
3PK «Oca», 3[1PK «TyHaycka», 3PK «Cmpena», npu-
B/IKAIACL GBUAUUA, UMUMUPYIOWAs B030YWHO20
npomusHuka. Teneps 8 3mom Hem Heobxo0umMocmu.

PaGoyue mecma 8 mpeHaxepe UGeHMUYHbI mem,
Komopsie ecmb 8 60e800 MawUHe, a NPO2PAMMHOE
obecneyerue no3sonsem 3(HekmusHO KOHMPOIU-
posams sedeHue 6oesol pabomsl. B pesynsmame
IKOHOMUMCA B0 25 NpoyeHmos 20pHye-CMa30YHbIX

service members trained with the use of the simu-
lator accomplished this task at the fourth second
and all the launched missiles engaged targets with
a hundred-per-cent accuracy.

“While training crews of the Strela-10 SAM system,

| TPEHAXEP 3PK «CTPEJIA-10» OBECMEYMUBAET UMUTALIAKD | THE TRATNER OF THE STRELA-10 SAM STMULATES:

M Pa3NNYHbIX KNAacCoB BO3AYIIHbIX LieNei: CaMoNeT, BEPTOJIET, KpblnaTasn pakeTa, 6ecnuIoTHbIA NeTaTeNbHbli annapar;
different classes of air targets, such as airplanes, helicopters, cruise missiles and UAVs;

H HA3eMHOM, BO3AYWHOM, POHOBOI 1 NOMEXOBOI 0OCTAaHOBKM B Mpefenax oT MUHyC 3 A0 nioc 83 rpafycoB no yriy MecTa U B 360-rpaflyCHOM a3uMyTaJib-
HOM CEKTOpax C 0ToGpaXKeHWeM Kax ol B TpexMepHoM usobpaxenuu \ ground, air, background and jamming environment within a temperature range
between -3 and +83 degrees according to the angle of elevation and in the 360-degree azimuth coverage with three-dimensional
imaging of each environment;

M OMexoBOi 06CTAHOBKM B BUAE OpraHU30BaHHbIX (TMNa cOpackiBaeMbix OXHbIX TennoBblx ueneit (JITL) u ectecteHHbix (ConHue, JlyHa, o6naka) uHdpa-
KpacHbIx nomex \ jamming environment in the form of organised infrared jamming such as thrown heat flares and natural infrared jamming such as the
sun, moon and clouds;

M (60eBO1 paboTbl ONepaTopa 1 koMaHaMpa 6oeBoii MawmnHbl 9A34 (9A35);
combat performance of an operator and commander of the 9A34 (9A35) combat vehicle;

H CTapTa, NosieTa 1 NofpbiBa 3eHUTHOI ynpasnsemoit paketbl \ launch, flight and blowing up of a surface-to-air missile;

HNOpaXeHns UKu He NopaxeHus o6CTpensHHoi Bo3ayWwHoOM uenu \ engagement or not engagement of an attacked air target;

M 3BYKOBbIX CUTHaN0B paboThl annapatypbl 60eBoi MawwuHbl U pakeTsl \ sound signals of combat vehicle and missile equipment;

W BWKeHUA 60eBOM MALIMHBI HA MECTHOCTM B NMpeAenax naTMKUAOMeTpoBoil 30Hbl \ movement of a combat vehicle within a 5-km range.

mamepuanos u do 30 npoyeHmos momopecypca. Co-
sepuieHHo dpyaoe 0eno — Kayecmso 60esoli nod2o-
mosKu 3eHUMYuKos. OyeHUMb 20 MOXHO NULb Ha
nosuz2oHHOU npakmuxe.

Kak nokaszanu HblHewHue 60eBble CTpenbbbl Ha
[loMaHOBCKOM MO/IMrOHe, KypCcaHThbl, 0by4aBlimMecs
Ha TpeHaxepe, NPoAeMOHCTpUpoBanu 6onee BbiCO-

we pay particular attention to their work in difficult
jamming and background environment. The trainees
should destroy an attack helicopter, which is manoeuv-
ring at a low altitude and being shielded by heat
flares, as well as low-flying cruise missile or plane,”
Alexander Fyodorov continues. “Before starting work
in a real combat vehicle an operator and commander
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Kue pe3ynbTaThl, HEXeNu Te, KTO YYUICA N0 CTapoi MeTofMKe.
Mo HopmaTuBam 6oeBas paborta pacuyeta 3PK «Crtpena-10»
CYUTAETCA OTIMYHOIA, €C/IU MYCK PAKETbl ObiN MPOU3BELEH He
nosxe 12-il cekyHAbl C MOMEHTa 0GHapyxeHus Lenu. BoeH-
HOC/yXalune, NPaKTUKOBABLIMECA HA TPEHAXepe, BbINONHUIM
3TO 3aflaHue yxe Ha YeTBEpPTON CeKyHe, Npu 3TOM BCE Bbl-
nylWeHHble PaKeTbl NOPa3uan MULWEHNU CO CTONPOLLEHTHOM TOY-
HOCTbIO.

— Ocoboe sHumaHue npu obyyeHuu pacdemos 3PK «Cmpe-
na-10» yoensemcs ux pabome 8 cnoxHol nomexosol u ¢o-
Hosoli o6cmaHosKe. B o06sa3amesbHOM nNopAOKe KypcaHmbl
00JIKHbI YHUYMOXUMb MaHespupylowuli Ha manol B8sicome
U NPUKpLIMbIG JIOXHBIMU MensiogsiMu yenamu (nomexamu)
sepmosiem 02HeBol No00epKU, HU3KOeMAUWYIO KPbLIAMYIo
pakemy unu camosem, — npogonxaet Anekcannp Pegopos. —
llpexde yem npucmynums K pabome Ha peansHoli 60esol Ma-
WUHe, onepamop U KOMaHOUp 0653aHbI OCylecmsums He Me-
Hee 50 nposodok yenell no kaxdoli u3 3a0a4 Kypca cmpens6.
lloyemy makoe konudecmso? [Jeno 8 mom, ymo npenodasa-
menu Hawel Kagedpsl y4acmsosanu 8 BOGHHO-HAYYHOM CO-
npogoxdeHuu mpeHaxepos «Cmpena-10» u «Nzna». OHU e
nepssiMu ux u onpobosanu. Ymobsi ysepeHHo nopaxams
B030YUWIHbIE UYesu, ONbIMHLIM 3eHUMYUKAM NpUlioch
nposecmu Hemasno cmpenbb. Y4umsigas pasHuyy 8
yposHe nodzomosku npenodasamesiell U KypcaH-
mos, 6b110 onpedeseHo payuoHaIbHoe YUcao npo-
B00OK.

Yto KacaeTcs pa3mMepoB NoMelieHUs, Heob-
XO[MMOr0 1A YCTAaHOBKM TpeHaxepa, To AocTa-
TOYHO 18 KBappaTHbIXx MeTpoB. Paboyee mecTo
WHCTPYKTOpPa 060pYAOBAaHO ABYMS MOHUTOpPaMM.
Ha ofHOM M3 HUX CxemaTWyeckn oTobpaxaioTcs
GNWKHAS M JanbHAS TPaHULLBl 30HbI MOPAXEHMUSA,
TOYKa CTOAHUA 00eBOIl MalMHbLI, TPAEKTOPUA Mno-
neta pakeTbl, nepemelieHue BO3AYIWHBIX Lenen.
Ha BTOpOM MOHWTOpPe noKa3biBaeTcs (haKTU4eCcKuii
npuuen, KOTOpbI BULUT ONepaTop, a TakKe BUA OKpY-
allen MECTHOCTH 1 aeiicTeus obyyaemoro. bnaroga-
psA NporpaMMHOMY obecneyeHuio UHCTPYKTOP MOXET He
TOJbKO KOHTPOAMPOBATb MpoLecc noucka, obHapyKeHUs,
COMPOBOXAEHUA Lenan u ee 06CTpeN, HO U CaMOCTOATENbHO
MOZENMpOBaTh PasiuyHbIE BapuUaHTbl GOEBOro NpoTUBOLEN-
cTBuA. B ceoto ouepepb, onepatop u komanaup 3PK «Crpe-
na-10» HaxofATCA Ha pabounx MecTax TpeHax)epa, UAEHTUY-
HbIX peanbHoil 60eBOil MalKHe.

Mo cnoam HayanbHMKa uukna — npocdeccopa Kadeppsl
TaKTUKKU M BOOPYXeHUa BonckoBoii NBO BoeHHo! akagemuu
Pecny6bnuku benapycb nognonkoBHuka Wrops 3uHeBuya, Ha
TpeHaxepe KypCaHTbl 00y4aloTCs BU3yanbHOMY 06HAPYKEHUIO
BO3AYIWHBbIX Leneii 1 BbIGopy MOMeHTa nycka pakeT. CoBpemeH-
Has 3neMeHTHas 6a3a, KpoMe TOYHOro pacyeTa COOTBETCTBYIO-
WMX KOOPAWHAT, NO3BONAET TaKke CO3A4aBaTb MPaKTUYeCKM
HeorpaHW4YeHHble BO3MOXHOCTU MO BO3AYWHON 0OCTaHOBKE,
dbu3unko-reorpadmyeckum 0CcoGEHHOCTAM MECTHOCTM, CUTya-
LLUOHHOW COCTaBNAOLLEN.

BOEHHO-TTPOMBILIIEHHEIA KOMIUIEKC. BEJTAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

should track at least 50 targets accomplishing every task of the
firing practice. Why so many? The thing is that instructors from
our sub-department took part in the military and scientific sup-
port of the Strela-10 and Igla trainers. They also were the first who
tested these trainers. In order to engage targets with confidence,
experienced anti-aircraft gunners had to conduct a great deal of
firing practices. Considering the difference between the level of
the instructors’ training and that of the cadets, we determined the
optimal number of target trackings.”

As for the size of a room, 18 square metres are enough to place
this trainer. The instructor’s workstation is equipped with two
monitors. One of them schematically displays the near and far
borders of the engagement area, combat vehicle stand point,
missile flight path and air targets movement. The other displays
the actual sight seen by the operator, view of local area and the
trainee’s actions. The software enables the instructor not only
to control the search, detection and tracking of a
target and its engagement, but also simulate ‘_
the different variants of

combat counteraction
without any assistance. The
operator and commander of the
Strela-10 SAM accomplish their tasks at
the working places, which are entirely similar to those in a real
combat vehicle.

According to Lt Col. Igor Zinevich, chief of cycle, professor of
the sub-department of tactics and armament of army air defence,
Belarusian Military Academy, the simulator is employed to train
service members to detect air targets and determine missile
launch time. Apart from the exact calculation of the correspon-
ding coordinates, modern hardware components make it possible
to create almost unlimited opportunities connected with air
environment, physical and geographical peculiarities of an area
and situation.




Ha cerogHAawHuin peHb B benapycu
MMeeTCs WeCTb AeNCTBYIOWMX TPEeHaxe-
poB 992003 M3PK «Mrna» nponsBoacTBa
YHNYN «3nekTpodusnyeckas naboparo-
pus». OHK ObINM U3TOTOBIEHBI TAKXKE MO
3aka3y 3A0 «bentexakcnopt». Mo Tpa-
OMLMKM TpeHaxep noj HomepoM 1 Haxo-
nuTcs B BoeHHOM akagemuu.

— Jeilicmsyowuli 'y Hac mpeHaxep
omau4yagemca om mo2o e poCculickozo
«KoHyca» He mosnbko csoum mexHuye-
CKUM UCNOJIHEHUEM, HO U CMOUMOCMbIO, —
AeT noanonkoBHuk Wropb 3uHe-

\ BELARUSIAN TRAINING SYSTEMS

TEXHUYECKAA XAPAKTEPUCTUKA ABTOHOMHOIO TPEHAXEPA 1)1 BOEBOIO PACHETA
3PK «CTPEJIA-10» \ SPECIFICATIONS OF THE AUTONOMOUS TRAINER FOR
STRELA-10 COMBAT CREWS

KonuyectBo BULOB Ha3eMHO# U hOHOBOM 06CTAHOBKM, WTYK, HE Me- | 3
Hee \ Number of ground and background environment types,
no less than

KonnyectBo ofHOBpeMEHHO MMUTUPYEMBIX LieNeld, WTYK, He MeHee
Number of targets simulated simultaneously, no less than

Konnyectso 0AHOBPEMEHHO UMUTUPYEMBIX TPYNN LeNei, WTYK, He
6onee \ Number of target groups simulated simultaneously,
no more than

Konuyectso uMnTUpyEMbIX Leneil B rpynne, WTyK, He 6onee
Number of targets in a group simulated simultaneously, no more than

MakcuManbHas AanbHoOCTb A0 UMUTUPYEMBIX LiENeid, KM 15
Maximum distance to the simulated targets, km

Bri6op Buaa yaapa \ Choice of attack type N3 6ubnnotekn Ha-

-

~ OcHosHoe e20 0ocmouHCMBOo 3a-
0Yaemcs 8 UCNOJIL30BAHUU COBPEMeH-
bIX UHOPMAYUOHHBIX mexHo02ul, no-
380/1510UWUX MOORAUPOBAMb Peanucmuy-

Hbli cyeHapuu u cozoasams 3ppexm

np cmBus Ha nose 60s. Bbiuepsisa-
em mpeHaxep u 8 YeHoBol Kamezopuu.
Jocmuzaemcsa 3mo 3a cyem MeHbwe2o
yucaa 3a0elicmsoBaHHbIX NPOEKMOPOB U NIOCK020 IKpaHa. Ha ka-
yecmae N0020MOBKU CMpesKa-3eHUMYUKa no006Hoe HUKOUM 06-
)a30M He ckasbigaemcs. [lo MHeHUKD cneyuanucmos, 04 3ggex-
UBHO20 06y4eHus 00CMamoyHo 00HO20 NPOKMOPA U IKPAHA
'pasmepom 2,3 x 2,3 mempa. OcHosHol Hedocmamok omedecmseH-
020 MpeHaxkepa Kpoemcs nUllb 8 cUCmeMe NpuyesuBaHus: oby-
aemMomMy CmpesiKy-3eHUmyuKy npuxooumcs ucnosab308ams Bup-
myasibHble 0YKU C UCKYCCmBeHHbIM mapKepoM npuyena. Kypcanm
00/1XeH a0anmuposamscs K peanabHOMy Opyxuto. Bnpodem, yxe
celiyac «3Inexkmpoguzudeckas 1a6opamopus» aKmusHO 3aHUMGA-
emcs peweHuem daHHol npobaemsi.

Mpu co3panun TpeHaxepoB 3PK «Ctpena-10» u N3PK «Urnay
cneymnanuctel YHNYM «3nektpodusnyeckas naboparopus» cron-
KHYNUCb C onpegeneHHbiMW TpyaHocTsamu. OcHoBHas npobnema
3aKioyanach B nporpaMmMHom obecneyeHun. bonblwmnHCTBO U3 Tak
Ha3blBaeMblX [|BMXKOB, NPeACTaBAeHHbIX Ha PblHKE, OTAUYANUCh
BbICOKOMN LleHON M He B NOAHON Mepe COOTBETCTBOBANW NpeabsaB-
nsembiM TpeboBaHuAM. B pesynbTate Bech anroputm gas TpeHa-
)KepoB NpULWNOCh NUCaTb NPOrpaMMucTaM «3INeKTpopusnyeckon
nabopatopun».

- HakaHyHe Hayana pabom Ml Nposeau cKpynyne3sHsil aHanu3
BCex umerowuxcs 8 Mupe nodobHbIx paspabomok. Yxe moeda cma-
710 AcHo: mpeHaxepa 3PK «Cmpena-10», 20e 00HOBpeMeHHO Mo2-
Ju 6bl 06y4ambCs onepamop U KOMaHOUp, NOKA He cywecmayem.
PakmuyecKku Mbl CManu nepebIMuU, KMo cMoe c030ams makol y4e6-
HbIl KOMNJIEKC, — NOJYEPKMBAET HayaNbHUK OTAeNa NpOrpamMMHo-
ro obecneyeHus «InekTpodusuyeckoii nabopatopuu» Bnagummp
WaxoBckuit. — Ymo kacaemca mperaxepa [13PK «/ana», mo 8 Ha-
cmoAwul MOMeHm UMeKMCA e20 POCCULICKUL U YKpauHCKUl aHano-
2u. Ho mosibKo Ha Hawem MOXHO 0peaHuU308ame BeCb YUK ynpas-

KoHTponb u peructpauus pencrenii 06y4aemblx
Control and registration of trainees” actions

NETOB WV 3afaeTcs
WHCTPYKTOPOM

From the library of
raids or specified by
the instructor

ABTOMaTUYECKUI
Automatic

For the moment there are six 9F2003 trainers of the Igla MAN-
PADS in Belarus. These systems were produced by Electrophysical
Laboratory on the order of the BelTechExport Company. According
to the tradition, the trainer registered under number one is placed
in the Belarusian Military Academy.

“The trainer employed in Belarus differs from the similar Rus-
sian Konus trainer not only by its specifications but also by its
cost,” explains Lt. Col. Igor Zinevich. “Its main advantage is the
use of modern information technologies, which makes it possible
to simulate realistic scenarios and create an effect of presence on
the battlefield. Another advantage of this trainer is its price. Such
cheapness is achieved through the use of a lower number of projec-
tors and a flat screen. At the same time it does not influence the
quality of anti-aircraft gunners’ training. According to specialists,
one projector and a 2.3 x 2.3 m screen are enough to organise ef-
ficient training. The main drawback of the Belarusian trainer is its
targeting system as a trained anti-aircraft gunner has to use virtual
glasses with an artificial sight marker. The gunner should adapt to
real weapon. Nevertheless, Electrophysical Laboratory has already
started to deal with this problem.”

Developing the trainers of the Strela-10 SAM system and Igla
MANPADS, specialists from Electrophysical Laboratory encoun-
tered some difficulties. The main problem was software. The ma-
jority of the available engines were expensive and their quality
did not meet the specified requirements. As a result programmers
from Electrophysical Laboratory had to write the whole algorithm
for these trainers.

“Just before starting our work we carried out a scrupulous analysis

Y
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YHUOULMPOBAHHbIN TPEHAXEP N3PK «MTIA» OBECMEYUBAET UMUTALLMIO:

THE UNIFIED TRAINER OF THE IGLA MANPADS SIMULATES:

B Ha3eMHoiA, hOHOBOIA U LieneBoil 06CTaHOBKM, OKpYKAIOWeN CTpeNKa-3eHUTYMNKA;
ground, background and target environment surrounding an anti-aircraft gunner;

| d)a3 npuuenneBaHua 1 3axeata Leau Ha CONpoBOXAEHUE CTPENKOM-3EHUTYUKOM;

targeting and target lock-on phases;

B N0/IHOrO LMK paboTbl MyckoBoro mexaHu3sma M3PK;
complete cycle of work of the MANPADS trigger;

H nonHoro uukna pa6otsl M3PK (3axBaT 1 conpoBoXAeHWe roNoBKOM

camoHaBepieHus N3PK uenu, ctapta paketsi);

complete cycle of work of the MANPADS (detection of a missile launch, lock-on

and tracking of a target with the homing head);

M 01eTa paKeThl A0 LieNn B COOTBETCTBUN C peanu3oBaHHbIM B 3YP meTofoM
HaBepeHusa \ missile flight to the target in accordance with the targeting

method used in a surface-to-air missile;

M N0ApbIBA PaKeTbl M HAHECeHNs ylepba feTaTenbHOMY annapary;
blowing up of a missile and endamagement of an aircraft;

A TAK)XXE OBECMEYMBAET \ AND PROVIDES:

M perncrpauuto n socnpoussegeHune VIH(bOpMaLLVIM 0 Xo4e TPEHUPOBKN;

registration and display of information in the course of a training;

M aHaNN3 4eiCTBUI TPEHUPYIOWEroCs CTPeKa-3eHUTYMKA U GopMUpOBaHUe pe-

KOMEH[ALMI NO BbICTAaBASIEMOMN OLIEHKE.

analysis of actions of a trained anti-aircraft gunner and elaboration of

recommendations on the evaluation of these actions.

TEXHWYECKAA XAPAKTEPUCTUKA TPEHAXEPA N3PK «UTJIA»

SPECIFICATIONS OF THE IGLA SIMULATOR

Konunyectso CTpenkoB-3eHUTYNKOB
Number of anti-aircraft gunners

Konnyectso BUA0B Ha3eMHOI U HOHOBOM 06CTAHOBKM,
wTyK, He meHee \ Number of ground and background
environment types, no less than

KonnuectBo 0AHOBPEMEHHO UMUTUPYEMBIX LiENEN, WTYK, He
meHee \ Number of targets simulated simultaneously,
no less than

16

KonnuectBo 0AHOBPEMEHHO UMUTUPYEMBIX TPYNM Lenei,
wTyk, He 6onee \ Number of target groups simulated
simultaneously, no more than

KonnyectBo uMUTMpYEMBIX LieNei B Fpynne, WTYK, He bonee
Number of targets in a group simulated simultaneously, no
more than

MakcuManbHas JanbHOCTb A0 UMUTUPYEMbIX LieNeid, KM
Maximum distance to the simulated targets, km

Bribop Buaa yaapa \ Choice of attack type

N3 6ubnvo-
TEeKU HaNeToB
UK 3afaetcs
MHCTPYKTOPOM
From

the library

of raids or
specified by
the instructor

KoHTponb n peructpauus aeicTeunii obyyaembix
Control and registration of trainees’ actions

ABTOMATU-
Yyeckuit
Automatic

-4

JIeHUSA «KOMAHOUP U BbllecmosAwul komaHoup». Ja u no yeHosol co-
cmasnsowell oH Bbl21A0UM npednoymumesibHee CB0UX KOHKYPeHMOo8.
He mak O0asHo, npoaHanuzuposas pabomy 3eHUMYUKOB HA NONUOHE,

BOEHHO-TTPOMBILIIEHHEIY KOMIUIEKC. BEJIAPYCh \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

Pa6ouee mecto
TpeHaxepa
9052006 3PK
«Ctpena-10»
MAEHTUYHO
peanbHoit
60eBoit
MalunHe

Instructor's
workstation in
the 9FB2006
trainer of the
Strela-10

is similar

to that in a real
combat vehicle

of all the similar developments in the world. As a result we
came to a conclusion that there was no any analogue of the
trainer of the Strela-10 SAM system, which would enable
an operator-gunner and commander to be trained simulta-
neously. Actually we were the first who managed to develop
such a training system,” notes Vladimir Shakhovsky, chief
of the software department of Electrophysical Laboratory.
“As for the Igla MANPADS, for the moment its Russian and
Ukrainian analogues have been developed. But only our
trainer makes it possible to carry out a complete cycle of
command and control with the participation of both com-
manders and higher commanders. Besides, it is cheaper than
the similar Russian and Ukrainian trainers. Having analysed
the work of anti-aircraft gunners at the range, we have come
to a conclusion that it is necessary to develop another Igla
trainer. It is also possible to improve this trainer and adjust
it to the work of the whole anti-aircraft gunners’ unit. In
addition, we should make targeting more realistic so that
an operator would be able to look at a target not through
the virtual glasses but through a real sight.”

The technological base of Electrophysical Laboratory
enables its specialists to develop trainers for any kind of
equipment. For example, they are planning to develop a
simulator for the Skif anti-tank guided missile system and
its Belarusian analogue, called Shershen.
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TPEHAXEP NEPEHOCHOIO ﬂPOTVlBOTAHKOBOrO PAKETHOIO KOMMMEKCA <<CKV|¢» OBECNEYUBAET UMUTALMUIO:
THE TRAINER OF THE SKIF PORTABLE ATGM SIMULATES:

H NOABWXHOI U HEMOABUKHON BPOHUPOBAHHOIA LN, UMEILLe KOMOUHUPOBAHHYIO, PA3HECEHHYIO MW MOHO-
NIUTHYI0 GPOHIO, B TOM YKCAe C AUHaMuyeckoii 3awuToi \ mobile and immobile armoured target, which has
composite, distributed and solid armour, including reactive one;

m 3aBucluero Beptoneta \ hovering helicopter;

B Manopa3MepHoi Lenn TMna AoT, TaHK B OKONe, 1erkobpoHnpoBaHHbIA 06beKT \ pinpoint target such as a
pillbox, tank in entrenchment and light-armoured object;

. B (h)0HOBOI 06CTAaHOBKM BO3AYIIHOrO NPOCTPAHCTBA M MOACTUNAILLEN MOBEPXHOCTU 3€MIN C OTOOPAXKEHNEM
B8amb «Ue0/IbHbIUY» MpeHaxep. ee B TPEXMepHOM M306paxeHnm (Ans Bblgauu Yepe3 BUAEONPOEKTOp Ha 3kpaH) \ background environment of
B npuHyune mMoxHo mModepHu- airspace and underlying terrain with its three-dimensional imaging (for its display through a video projector);

3uposams U npucnocobums m paboTbl onepaTopa B HouHoe Bpems cyTok \ work of an operator at night;
H NOABVMXHBIX U HEMOABMXHbIX 06bekToB \ mobile and immobile objects;

nod sapuaHm paboms! yen02o = =
P m 60eBoit paboThl ¢ 0ToO6paKeHUeM Ha 3KpaHe 61oKa MHAMKALMM MHGDOPMALMKN, XaPAKTEPHON A/1A KOMMNEKCA;
omoesieHus 3eHUM4UuKos U me, combat performance with displaying all the data shown in the real ATGM;

Komopsle yxe umetomcs 8 80U- m AB/KeHNs 06beKkToB (Lenei) Ha mecTHocTn \ movement of objects (targets).
cKax. Hado coenams u 6onee

peanucCmuyHbIM  npuyesusa-
Hue, 4mo6bl onepamop cmo-
mpen Ha MuweHb He yepes

BupmyaneHbie O4KU, a 4epes TEXHWUYECKAS XAPAKTEPUCTUKA TPEHAXEPA NMEPEHOCHOTO NPOTUBOTAHKOBOIO PAKETHOIO
Hacmoawuii npuyen. KOMMNEKCA «CKN®» \ SPECIFICATIONS OF THE SKIF SIMULATOR

Mbl NpUWAU K BbI80GY, 4YMO
Heobxo0umMo coseplieHcmeso-

TexHonoruyeckan 6asa Konnyectso 0gHOBPEMEHHO UMUTUPYEMBIX Lienei [lo 10 \ Up to 10

HHMYM «3nektpodusmnyeckas Number of targets simulated simultaneously

nabopartopus» no3sonser MuHMManbHas AanbHOCTb 40 UMUTUPYEMbIX LiENEVl 50 M\ 50 m

co34aBaTb TpeHaxepbl Ana Minimum distance to the simulated targets

noboro Buaa TexHUKU. TakK, MakcumanbHas ganbHOCTb 4O UMUTUPYEMBIX Lieneit 5,5 KM \ 5.5 km

Hanpumep, B Gnuxaiwem 6y- Maximum distance to the simulated targets

[yUIEM MOABUTCA CUMYNATOP BapuaHTbl npuMeHeH!A NOTEHLNaNbHbIX Lesel W3 6a3bl faHHbIX, ChopMupo-
Variants of potential targets employment BaHHOW B TpeHaxepe, 1160

Ana NpOTUBOTAHKOBOTO pa- OPMUPYIOTCA UHCTPYKTOPOM

KeTHoro Komnnekca «Ckud» CaMOCTOATESNbHO A0 Hayasna

6 TpeHupoBku \ From the data of
W €ro Oenopycckoro axanora the trainer or specified by the
«lWepweHby... instructor before the training
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UTrOAHbIE K Aanbk
30BaHUIO N0 TEXHUYECKOMY COCTOAHUIO BOE

C P O K I-O H O CT M Gnema 4na MHOrMx cTpaH. Maso Toro YTo Ha X Xpak
L RO 3HauyuTenbHble hUHAHCOBbIE CPEACTBA, OHU el MO
O BO PyﬂIO BAH VI E roAy M3-3a HapyleHWs TEXHUKM Ge30MacHOCTU rpeme)
ﬂ ﬂ y-l— VI ﬂ Vl 3A I/I I/I BOEHHBbIX CK/aiax BO3/e nocenka YpMaH e balikoprocTaHe
ﬂ. |-|| ropopa AbagaH B TypkMeHUCTaHe, Ha BOBHHO-MOPCKOM 6a3e

OBbIYHbIX
BOETMPWUTACOB

WHEN EXPIRY DATE
IS OVER...

EQUIPMENT FOR
CONVENTIONAL
AMMUNITION
DISPOSAL

Bsavecnas ALYJ/108B,
3amecmumens

2eHepanbHo2o dupexkmopa 3A0
«CmpoliaHepeo»

Vyacheslav ADULOV,

deputy general director,
Stroyenergo

BOEHHO-TTPOMBILIIEHHEIA KO

Florakis B rpeyeckoii yactu Kunpa, Ha nonuroHe Awynyk
oT AcTpaxaHu. Bce OHYM MpUBENM K MHOTOYMCNEHHBIM YENOBEYE
XEpTBaM U 6O0JbLWOMY MaTe
anbHoMy yuepby. W 3pech A
HenocBALWeHHOMY 04EBUAHO, Y
HEO6XO0MMO CHIKATB 3aNachl C
CNYXUBLIMX CBON CPOK XpPaHEH
6oenpunacos, a Haubonee ny
ememMblil cnocob — yTuansaum

B benapycv Bonpocamu ytunu
3aLuK YCnewHo 3aHUMaIoTCA B
npeanpuaTua HaunoHanbHoOM aka
Aemun Hayk: LleHTp yTunusay
ApTUNNEPUIACKUX U UHXKEHEPHBI>
60enpunacoB, HaxoAALMIICA B
[lo6pywe (fomenbckasn 06nactb)
u LeHTp yTunusauuu aBuaLuoH
HbIX CPE[CTB MOPaXeHUs, KOTO
pblil pacnonaraeTcs B panLeHTpe

YCcTaHOBKA paccHapsiKeHus
Kaccet KC® Bo B3pbiBO3a-
LWMTHOM Kopryce

A KSF clusters disposal
installation in
an explosion-proof body

JIEKC. BETIAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARUS




rofa, nonyymBe nnLLEH3NI0 FoCyAapCTBEHHOrO BOEHHO-
npoMmbIWNeHHoro kKomuteTa Pecny6nnku benapychb
Ha NPaBO OCYLECTBNEHMUA AEATENbHOCTH, CBA3AHHOIA

w» Ocobyto saxHocmb nposodumol npednpuamu-

emM pa6ome npu&aem mom dKm, 4mo 8

Pecny6nuka benapyce npucoeduHundcb K OHBEH-
Yuu o 3anpeuwseHuUU NpUMeHeHus, HAKONJAeHus 3anacos,
npou3sodcmsa u nepedayu NPomusoNnexomHsix MUH.

C NponyKLMei BOEHHOrO Ha3HAYeHUs, OTAENbHbIMY
BOMPOCAMMW YTUIM3aLMM B3PbIBOONACHbIX 06pa3LoB
BOOPYXKEHUA CTANO 3aHUMATLCA €lle OfHO Mpep-
npusTue — 3A0 «CtpoitaHepro» (r. MuHcK).

CeropHs ocHoBHble ycunus «CTpoaHepro» Hanpas-
NieHbl Ha pa3paboTKy TEXHONOT Ui U 060pYROBaHUA AN
yTUIM3aLmMn 0ObIYHbIX Goenpunacos. Ha npegnpus-
TUW CO3LAHO CMeLuanbHoe CTPYKTYp-
Hoe noppa3peneHue «ApceHany, B
KOTOPOM paboTaioT BbICOKOKNACCHbIE
npodubHble CNeLManucTbl, UMeeTcs
KOHCTPYKTOPCKO-TEXHOIOTMYECKUIA
oTaen. Mog cTaThb 3TOMY U NPOU3BOA-
CTBEHHbIE MOLWHOCTH aKLMOHEPHO-
ro obwecrsa. OHM No3BonaoT
KayeCTBEHHO M ObLICTPO U3-
rotaBnauBaTb Noboe npo-
tdunbHoe obopynoBaHue.
Kctatu, npegnpusatue B UHM-
LMAaTUBHOM NOPSAAKE U TOJbKO
3a CYET COOCTBEHHbIX CPEACTB He
TaK JaBHO 3aHANOCb pa3paboTkoi
TEXHOJOTUIA U U3roTOBNEHUEM 060-
pYLOBaHUA Ol VHUYTOXKEHUA 6Boe-
NpMNacoB, CHAPAXKEHHbIX NPOTUBO-
nexoTHbIMM MUHamu Tuna MNOM-1 c
XWAKUM B3pbIBYATHIM BELECTBOM
(Banee - XBB).

CywecTByiolmne TEXHONOTUMU YHUUTOKEHUA TaKUX
60enpunacoB CBOAATCA K UX MOAPLIBY UAU CXMUra-
HUIO B 3aKPLITOM 06BbEME C NOCNEefyIoWEN 04UCTKON
obpasoBasluxcs rasos. Mpobnema B ToM, Yto BB

COJEPXKMT B CBOEM COCTABE MATH NPOLLEHTOB XJ10pa
W Npu nofpbiBe 6oenpunaca NpoOMCXO[UT Bbl-
LeneHne 6oNbLIOro KoNNYecTBa BpeHbIX

W OTPaBSAILWMUX BeLECTB, B TOM YuC-

N1e OKUCU anioMUHWUSA, COEAUHEHUN

CBMHLA, CUHUNBLHOW KUCIOTI,

tdocreHa... Hanbonbuwyto

0MacHOCTb 3[eCh Npea-

CTaBNAT ypaHbl U

JLMOKCUHbI. Pa3-

e r. =

Mepbl 3TUX
yacTtuy
He-

Muna NOM c xugrum
B3pbIBaTENEM

e
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PFM mine with
fluid explosive

\ TECHNOLOGIES

Time-expired and faulty munitions are a seri-
ous problem for many countries, as their storage
is pretty costly and they may cause emergencies.
Explosions at ammunition storages near
the village of Urman in Bashkortostan,
Russia, near Abadan in Turkmenistan,
at the Evangelos Florakis naval base
in Cyprus and Ashuluk firing range not
far from Astrakhan, Russia this year
have resulted in numerous deaths and
considerable financial damages. All this evidently
points to the necessity to reduce stocks of time-
expired munitions, namely to dispose of them.

Two enterprises of the Belarusian Academy of
Science are successfully dealing with disposal is-
sues. They are the Centre for Artillery and Engineer
Ammunition Disposal in Dobrush, Gomel Region and

the Center for Air Weapons Disposal in

[ Gorodok, Vitebsk Region. In 2005, the

Minsk-based Stroyenergo closed joint

stock company was licenced by the

Belarusian State Military Industrial

Committee to execute activities in

relation to military products and

focused on the disposal of ex-

plosive armament.

Today Stroyenergo spe-

cialises mainly in the deve-

lopment of technologies and

equipment for conventional am-

munition disposal. The company’s

special department, dubbed Arsenal,

is made up of highly qualified and

dedicated experts. Having an engi-

neering department and necessary

production facilities, the company is

able to manufacture any specialised

equipment. Stroyenergo has recently

initiated at its own expense the development of

disposal technologies and equipment for munitions

loaded with the PFM-1 anti-personnel mines with a
fluid explosive charge.

Such munitions are currently being disposed of
through a closed blowing up or burn with further
purification of the gases produced. A fluid explo-
sive charge contains 5 per cent of chlorine and the

200y

»m® he company s activities have gained particular im-
portance since “, hen Belarus -oined the onvention
on the rohibition of the se, Stoc piling, roduction and

ransfer of nti- ersonnel ines and their estruction.

munitions blast leads to high pollutant emission:
aluminium oxide, lead compounds, hydrocyanic acid,
phosgene, etc. Especially hazardous are furans and
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BEpOATHO Manbl — Bcero 0,3 x 1 HaHomeTpa. [To3Tomy
UX NPaKTUYECKU HEBO3MOXHO ynoBuUTb. K ToMy e,
ABNAACH UCKIOYUTENBHO CUNbHBIMU KaHLLePOreHamu,
OHM [OCTAaTOYHO JIErKO BCTPAMBAOTCA B CTPYKTYpY
OHK yenoBeka n BbI3bIBAIOT pa3anyHble MyTaLuUu 1
paKoBble 3aboneBaHus.

YuutbiBas 3T 0cobeHHoCTH, cneuuanuctel 3A0
«CTpoiiaHepro» paspaboTanu yHUKanbHylo, 6e3-
B3PbIBHYIO TEXHONIOTMIO YHUUTOXEHUSA NPM. Kopnyca
MUH — a TONIbKO B 0AHOM KacceTe KC® nx copepxuT-
CA 72 WTYKNU — NpPOKanbiBAOTCA KOAKCUMANbHbIMU
Urnamy, a 3aTeMm C NOMOLWbIO BaKyyMa M3 HUX OT-
cacblBaeTCcA XupKkoe B3pbiByatoe Belectso. OHo
Cpa3y Xe nojBepraerca npoueccy paermarmsaymm
W HanpaBNfeTCcA B peakTop, rae HeiTpanusyercs
M3rOTOBJIEHHBIM HA MPOWU3BOLCTBEHHbIX MNOLAAAX
NpeanpuATUA OUOKUCHLIM METanNoCUIUKATHBIM
coefMHeHneM «[1eToKCKU30Mb». ITO BELLECTBO, CO3-
AaHHOe Gnaropaps TecHoMmy coTpyaHuyecTBy 3A0
«CTpoiaHepro» ¢ napTHepamu U3 YkpauHbl, conep-
XUT B cBOeit ocHoBe coepuHeHus TiCl, u SiCl,. B pe-
3ynbTate Helitpanu3sauum BB Tepset B3pbiBUaTHIE
U TOKCUYeckue cBoncTBa. B cBot oyepepb, nycrbie
¥ NpeLBapUTENIbHO NPOMbITHIE DIErMaTU3UPYIOLLUM
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dioxins. These particles are very small, only 0,3 x 1
nanometre, and that is why they can hardly be cap-
tured. Being highly potent carcinogens, they get easily
embedded into the human DNA and cause various
mutations and cancerous diseases.

Taking this into account, Stroyenergo has deve-
loped an original and blastless technology for the
PFM mines disposal. Mine bodies (each KSF cluster
contains up to 72 mines) are pierced by coaxial
needles and a fluid explosive charge is sucked away
by means of underpressure, phlegmatised and then
neutralised in a reactor by Detoxisol, the company’s
original bioxide metallosilicate compound. Detoxi-
sol, developed by Stroyenergo’s specialists in close
cooperation with their Ukrainian partners, is based
on the combination of TiCl, and SiCl,. Neutralised, a
fluid explosive charge loses its explosive and toxic
properties. Mine bodies with detonators, empty and
preliminarily washed with a phlegmatising agent,
are forwarded to an armoured oven, where they are
being burnt completely. The gases produced undergo
multistage purification. 12,468 mines have already
been disposed of by this technology.

Safety for both people and environment is one

Moaynb paccHapsxeHus
kaccet KCO
A KSF clusters
disposal module
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BeLEeCTBOM KOpPNYca MUH CO B3pblBaTeNsiMM HanpaBs-
JIAI0TCA B OpOHeneyb, roe OKOHYaTeNIbHO CXKUTaTCA.
06pa3oBaBlMecs NpU 3TOM rasbl MPOXOAAT MHOFO-
CTYMEHYATYI0 CUCTEMY OYUCTKU. TakuM cnocobom
VXKe YHUYTOXEHO 12.468 60€BbIX MUH.

OAHUM M3 caMblX 3HAYUMbIX NPEUMYLLECTB HOBO
TEXHOIOTUMW ABAISIETCA ee NojiHas 6e30nacHOCTb Kak
ONA NoAei, Tak U Ana oKpyxatowein cpepbl. Mo 3kc-
NePTHOMY 3aK/IYEHUI0 PeCcny6INKAHCKOTO YHUTAp-
Horo npeanpuaTua «ben HUL, «3konorma», npuHumn
6e3B3pbIBHOTO YHUUTOXEHUS TPM, pa3paboTaHHbIN
3A0 «CTpoiiaHepro», COOTBETCTBYET BCEM MEXAYHA-
POAHbIM 3KONIOTUYECKUM TPEOOBAHUAM.

Ewe oaHO M3 HanpaBneHWi AeaTeNbHOCTU npej-
npuaTUA — pa3paboTka M U3roToBaeHWe 060pyao-
BaHWA ANA yTUAM3aLuW B3pbiBaTeNein apTuanepun-
CKWUX BbICTPEeNOB. VI3BECTHO, YTO YyTUAU3UPOBATH
apTUANepuUNCKue TPOTUNOCOAEPIKALLNE BbICTPENbI C
NaTYHHLIMW TUAb3aMKW FOPa3fo NPOLWe U IKOHOMM-
YecKku BbIrOfHee, HeXenu B3pbiBaTenu, KOTopble B
HEKOTOPbIX CTPaHax YTUAM3UPYIOT BECbMa NPOCTbIM,
HO B TO )K€ BPEMS ONACHbIM U 3KONOTUYECKU FPA3HBIM
CNOCo6OM — NOAPLIBOM UK CHUTAHUEM B MPUCMOCO-
G1eHHbIX BpoHeneyax.

\ TECHNOLOGIES

of the most important
advantages of this tech-
nology. It is proved by
the expert report of the
Ecologia Belarusian re-
search and development
centre, which states
that the technology of
blastless PFM disposal
meets all international
ecological standards.

The company also spe-
cialises in development
and production of equipment for the disposal of ar-
tillery round fuses. It is well-known that artillery TNT
rounds with brass shells are easier and more econom-
ically efficient to dispose of than fuses. A number
of countries either blow up or burn fuses in special
armoured ovens. The method is rather plain, but si-
multaneously hazardous
and it causes environ-
mental contamination.

Stroyenergo has de-
veloped equipment for
effective and safe fuse
disposal. The operating
principle of the disposal
system is based on ini-
tiation of the fuse’s ex-
plosive by an arc. Due
to the interaction of a
special electrode with
a fuse stock in an inert gas, an explosive does not
blastin a base plug, but degrades within 4-5 seconds.
Then the fuse is automatically directed to an armoured
oven, which is integrated with an initiating device
and designed for complete high-temperature disposal
of all the fuse’s explo-
sives: an igniter, delay
element, primer deto-
nator and booster lead.
This system can be used
to dispose of the PGM,
V-429, KTM and MG-57
fuses and their ana-
logues, which fuses con-
tain TNT or penthrite. To
dispose of different fuse
types, alighting plugs
are to be replaced in the
initiation zone.

The equipment for fuse
disposal features the following specifications. It
bases on a rotary machine with six machining cells,
which convey fuses from the position where they are

YcTaHOBKA YHUYTOXKEHUSA
B3pblBaTenei

Fuse disposal installation

Cuctema ounCTKM rasos
Gas purification system

SR o |

06e3BpexeHHble
B3pbIBATENN

Disposed fuses
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KanClONb-BOCTIAMEHUTENb, 3aMENUTENb, KANCIOMb-
LeTOHaTOp, NepeAaToYHbI 3apas — OH aBTOMaTMye-
CKU HanpasnseTcs B GpoHeneyb, CMOHTUPOBAHHYIO Ha
obueit nnatdopme C YyCTPONCTBOM UHULMUPOBAHUS,
roe nop BO3AENCTBMEM BbICOKMX TeMNepaTyp OKOH-
yatenbHo o6e3spexuBaeTtcs. Ha ycraHoBke moryt
VHUUYTOXaTbCA B3pbiBaTeNu Tunos PI'M, B-429, KTM,
MI-57, a TaKKe aHaNorM4YHbIe UM, KOTOpble CoaepaT
B AeToHaTope TeTpun unu TIH. [na nukeupauyuu
pa3HbIX TUNOB B3pbIBaTENE NPOM3BOANTCA 3aMeHa
NOCaf04HbIX BTYNIOK B KAMEPE MHULIMUPOBAHMUS.

Y10 KacaeTcA TEXHMYECKMX XapaKTEPUCTUK ycTa-
HOBKM YHUYTOXEHUA B3pblBaTe/eil: OHA BbiMONHEHa
Ha 6a3e KapycenbHOro CTaHKa C NOBOPOTHLIM CTOJIOM,
MMEeT LWecTb KaMep, KOTOpble NMooYepefHo NoAatT
B3pbIBATE/NW C NO3MLMM 33PAKAHMA HA NO3ULMIO UHN-
uMnpoBaHus. B3pbiBatenu B kamepy ycTaHaBauBaeT
BPYYHYIO ONepaTtop, @ INeKTPOA B 30HY MHULMMPOBA-
HUA NOAAeTCA NHEBMOLUAUHAPOM. [pyn 3TOM CBapoy-
Hblii TPaHCOPMATOP UMEET 3aluUTy OT TOKOB KOPOT-
KOro 3aMblKaHus, a TaKe cucTemy, o6ecneynBaioLLyio
AVCTaHLMOHHOE «3aXMraHUey» 31eKTPUYECKO fyru.
KoHTponb 3a npoLeccom ocyLLecTBAAETCA C NOMOLLbIO
cucTembl BUgeoHabnogeHus. Mpu nepemelseHuu
Kamepbl C NO3MLUU UHULUMPOBAHUA B3pbiBaTENb
aBToMaTuUyecku copacoiBaetcs B GpoHeneds. 06cny-
XXMBAIOT YCTAHOBKY (€e cpefHAs NPOM3BOAUTENbHOCTb
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al panel with integrated tools
for controlling the temperature of the oven and the
gases going into the high-performance purification
system, as well as various control system buttons
and switches.

It should be mentioned, that the European coun-
tries that have purchased the equipment give it
raving reports.

Stroyenergo’s another promising project, which
is being implemented, is the development of a sys-
tem for disposal of small-arms ammo (up to 9-mm
calibre) with the help of a continuous-motion ro-
tary armoured oven. Besides bullets, the oven will
be capable of disposing of primer sleeves, primers,
tracers, pyrotechnics, certain types of fuses, etc.

The oven power demand is rather low: to dispose
of 500,000 7.62-mm (1943-vintage) cartridges per
shift, the oven consumes less than 100 kW to warm
up with further considerable reduction during the
work. The temperature of the oven's inner surface,
however, can reach 300 °C. Thus, this equipment
is highly efficient, operationally reliable and rather
easy to manufacture.

The system for small arms ammunition disposal
consists of:

m adjustable-speed band conveyer;

| m————
BpoHeneub

Armoured oven
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M 340 «Cmpoli3Hep20» — 00HO U3 Bedyujux
npednpusmuti 8 Pecnybnuke benapycs, 3aHu-
Maruweecs paspabomxoli u uz2omosieHuem
060pydosaxus 01a ymunusayuu 6oenpundacos.

[o 220 B3pblBaTeNeil B Yac) BCEro ABA YENOBEKA —
ornepaTop M NOMOLWHUK onepaTtopa. Paboyee mecTo
060pyf0BaHO CheLuanbHbIM MyabTOM, Ha KOTOPOM
CMOHTMPOBAHbI NPUOOPLI KOHTPONA TEMMEPATYPbI
Meyun 1 ra3os, NOCTYNAKLWMX B BICOKOI(DDEKTUBHYIO
CUCTEMY OYMCTKU, KHOMKM 1 NePeKoYaTENN CUCTEMbI
ynpasneHus.

CTONT OTMETUTL, YTO €BPONENCKME CTpaHbl, 3aKy-
NUBLUIME [AHHYIO YCTAHOBKY A1 COOCTBEHHbIX HYKL,
BbICOKO OLEHMN ee BO3MOXHOCTM M TeXHUYeCKue
XapaKTepUCTUKH.

Eule oanH nepcnekTUBHBIA NPOEKT, KOTOPbIA Ha
CEerofHAWHNA feHb peanusyeT NnpesnpuaTme, — Co3-
JaHune KoMNnieKkca Ana yTUan3aLnumu naTpoHoB CTpen-
KOBOrO OPYXUs Kanuobpa Ao 9 MM BKNOYUTENBHO C
“Cnosib30BaHWEM BpalawoLeiics 6poHeneyn Henpe-
pbiBHOTO AeiicTeus. Kpome natpoHoB B 6poHeneyu
MOXHO TaKXe YTUAM3MPOBATb KanclobHble BTYIKK,
3ananbl, Tpaccepbl, NMPOTEXHUKY, HEKOTOPbIE TUMbI
B3pblBaTenen...

MoTpebnsemas MOWHOCTL GpoOHENneYn, npu yHU-
yToeHun 500.000 naTpoHOB Kanubpa 7,62 MM
(obpa3ua 1943 roga) B CMEHy, COCTaBAseT MeHee
100 kBT B pexume pasorpeBa U CHUXAETCA B XOAe
paboTbl Ha NopsafoK. pu 3TOM ee BHYTPeHHss no-
BEPXHOCTb Harpesaetcs Ao Temnepatypsl 300 °C.
[laHHOe 06opyaoBaHMe NPOCTOe B U3rOTOBNEHUH,
HafleXXHoe B 3KCnayaTauuu U MMeeT BbICOKYIO Npo-
M3BOAUTENbHOCTD.

Komnnekc pns yTuam3aLunm naTpoHOB CTPEKOBOr0
OPYKMA COCTOMT U3 CefyIOLWMX OCHOBHbIX YacTeil:

JIEHTOYHbIN TPAHCMOPTEP C Peryanpyemon cKo-
POCTbIO ABUXKEHUA IEHTbI;

GpoHeneyb ¢ NPUBOLOM BPALLEHUA U MOLLHOI Te-
na03ByKOU3ONALMEIR;

KOBLLOBbI TpaHCNOPTEP;

cenapartop;

ABa OyHKepa — Ans rMab3 U Nynb;

CUCTEMA OYUCTKM ra3oB NPOU3BOLMTENLHOCTLIO 1O
4.000 m3;

cucTema BULEOKOHTPOIA;

MyNbT [UCTAHLMOHHOIO yNpaBnexus.

YcnewHo ocsansaet 3A0 «CrpoiaHepro» u gpyrue
MHHOBALMOHHbIE MPOEKTbI. TaK, TONbKO B 3TOM rofy
no pa3paboTaHHON NpepnpuATUEM TEXHONOTUM €ro
CneuuanucTamm BbINONHEHbI PaboThl MO yTUAU3ALMUM
25 paket 9M21 «JlyHa-M» B ofHo 13 ctpaH CHI.

Cnepyet 0TMeTUTb, YTO B HACTOALLEE BPEMS UHTEPEC
K 060pygoBaHuio u TexHonorusm 3A0 «CtpoitaHepro»
NposABAAIOT MHOTUE 3apybexHble opraHu3auuu u

\ TECHNOLOGIES

KomnaHuu. B 3Hauutenb-
HOW Mepe NpOABUXEHUIO
NpOAYKLMM NpeanpuaTus
Ha MeXAYHapOnHbIA pbl-
HOK cnocobcTByOT 6eno-
pyCCKMe npepnpuaTusA-
cneu3skcnopTepsl. Cpeau
Hux — [ocypapcTBeHHOe
BHEWHETOProBOe YHU-
TapHoe npeanpuaTue
«benBHewnpomcepBucy.
[lpegnaraemble um ycny-
rM NO3BONAIOT YCNELWHO
peanu3oBbIBaTb NPEANOXEHUA UHOCTPAHHbIX
NapTHepOB, B TOM YMC/Ie U NPOEKTbI N0 YTUN-
33l CPeACTB BOOPYKEHUs 1 Goenpunacos.

armoured oven equip-
ped with a roll drive and
coated with high-perfor-
mance soundproofing and
thermal insulation;

paternoster elevator;

separator;

two containers, one for
shells and bullets each;

gas purification system
with a capacity of up to
4,000 m3;

video control system;

remote control panel.

Stroyenergo is also a success in other innova-
tion projects. For instance, using its original
technology the company has disposed of 25
9M21 Luna-M missiles in one of ex-Soviet states
this year.

It should be noted, that many foreign or-
ganisations and companies show interest in
the equipment and technologies, developed
by Stroyenergo. However, successful promo-
tion of Stroyenergo’s products to the inter-
national market strongly depends on the Be-
larusian special exporters, one of them being
Belvneshpromservice. The services rendered
by the company are in demand with foreign
partners, including those seeking armament
disposal projects.

M Stroyenergo is a leading Belarusian
developer and manufacturer of ammunition

disposal equipment.

Paketa 9M21 «JlyHa-M»
Ha TPaHCMOPTHO MaluHe
A 9M21 Luna-M missile
on a transport vehicle

Kopnyca paccHapsKeHHbIX
pakeT 9M21 «JlyHa-M»

Bodies of 9M21 Luna-M missiles
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KAYECTBO, HAAEXHOCTb, OJITOBEYHOCTDH -
CNNAFAEMBIE YCIEXA OAHOTO U3 NY4LINX
BEJIOPYCCKUX NPEQMNPUATAN

Marcum AHWCOBEL,
«Basp»

Maxim ANISOVETS,
Vayar

BOEHHO-[[POMBITEHHE R OMITIEKC.

atoi poxpeHus «BOJIATABTO» cnepyeT cuutathb
17 okTa6ps 1991 roga. VimeHHo Toraa GbIN0 NPUHATO
pelleHne 0 co3faHuu foyepHero npepnpuatusa PYM
«MWHCKMI 3aBOA KONECHbBIX TAraye» NpoU3BOLCTBEH-
HOro pecny6n1KaHCKoro 0oveanHeHus «benasToMA3.
CnycTs gecaTb neT Npou3owWwno ewe ofHO 3HaKOBOe
cobbiTne: «BOJIATABTO» 6bino npeo6pa3oBaHo B
Hay4YHO-NPOM3BOACTBEHHOE l0YepHee NpeanpusTue.
A He TaK paBHO, B KoHuUe 2009 roaa, oHO cTano oT-
KpbITHIM aKLMOHepHbIM 06wecTBoM. CerogHs OAO
«BOJIATABTO» BxoauT B CTPYKTYpY ['OCYAapCTBEHHOTO
BOEHHO-NPOMbILIEHHOTO KomuTeTa Pecnybnuku be-
Napycb 1 ABNAETCA OLHWUM W3 BeLyLMUX NpesnpuUaTuin
000POHHOr0 CEKTOPA 3KOHOMMUKM CTPaHbI.
M3HayanbHO OHO 3aHMMaNnoCb HAY4YHO-
“ccnefoBaTeNbCKUMM, ONbITHO-KOHCTPYKTOPCKUMMY,
MPOEKTHBIMU U BHEAPEHYECKUMU paboTamu B obnactu
€034aHu1s aBTOMOOUIbHOI TEXHUKM U CPEACTB ee 06-

VOLATAVTO was founded on 17 October 1991 as a
subsidiary of the Minsk Wheel Tractor Plant. Ten years
later another important event took place — VOLATAVTO
was reorganised into a research and production sub-
sidiary company. And not so long ago, at the end of
2009, it became an open joint-stock company. Today
VOLATAVTO is member of the Belarusian State Military
Industrial Committee and one of the leaders in the
country’s defence industry.

The company was initially set up to deal with re-
search, development and introduction of automotive
equipment and its repair and maintenance instru-
ments. However, in 2000 the company switched
from selling automotive equipment to developing
rapid deployment wheeled platforms for various
weapon systems.

Among VOLATAVTO's products that have gained
the widest recognition are the UV-560 platform on

BEJIAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARU
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CNyKUBaHMA U pemoHTa. OgHako HaumMHas ¢ 2000 roga npeanpuaTue
U3MeHWN0 Npoduab CBOeN AeATENbHOCTU U NEpeLsio OT NPOAAXU
aBTOMOOUILHO TEXHUKU K pa3paboTke GbICTPOPAa3BOPaYMBaAEMBIX
MOOUbHBIX NNATHOPM Ha KONECHBIX WACCHU A1 pa3NMyHbIX 06pas-
LLOB BOOPY)XEHUS U BOEHHO TEXHUKU.

Hanbonbluyio N3BECTHOCTb MOMYYMAN Takue 06pasLibl NPOAYKLUM
0AO «BOJTATABTO», kak nnatcdopma YB-560 Ha KONeCHOM Wwaccu
M3KT-80211 gns MofepHU3UPOBAHHOIO aHTeHHOro nocta YHB-2M
3eHUTHOrO pakeTHoro komnaekca «lMeyopa-2My, nnatcdopma ans
MOBUIbHOI ABYXKOOPAMHATHOMN PJIC «BOCTOK» Ha KONECHOM LWaccu
M3KT-65273-020, aHTeHHas mayta BAM-18, nnatdopma MPTK. Mpu
UX CO3[aHWUU KOHCTPYKTOPbI NPeANpUATUSA UCMOJIb30BaU NepesoBble
1 YHUKaNbHbIE TEXHOJIOTUN.

Tak, Hanpumep, BCe 371€MEHTbI aHTeHHOro nocta YHB-2M mopepHu-
3uposaHHoro 3PK «lleyopa-2M» pa3melleHsl Ha ogHoM Wwaccu. Mpea-
JIOXKEHHBI BapMaHT aBToOMaTM3aLMmu NpoLecca ropu3oHTUPOBaHUSA
nnatchopMbl, pa3BepTbiBaHUA U CTHIKOBKM 3/IEMEHTOB NOCTA, UMEIOLNX
CNOXHYIO reoMeTpuyeckyto GopMy 1 BoNbLIOIA BeC, NO3BOMI UCKIIO-
4KTb U3 COCTaBa KOMMJIEKCA BO3UMbIA MpuLen. ITO CYLLECTBEHHO COKpa-
TUI0 BPEMSA pa3BepTbiBaHUsA aHTEHHOTO NOCTa. Tenepb As TOro YTooOI
NpPUBECTM ero B 60EBYI0 FrOTOBHOCTb, HEOOXOAMMO He NONTOpa Yaca, a
Bcero 15 MuHyT. bnaropaps aBToMaTu3aLmMM NPOLECCoB NOYTU B TPU
pasa yMeHbLIMAACh YNCNEHHOCTb 6OeBOro pacyeTa. A Ha camoi nnat-
thopMe AONONHUTENBHO YAANOCH PA3MECTUT ELUE U AN3e/b-TeHepaTop.

JLA

_ TOBMJIEU \ ANNIVERSARIE

AVTO TUR !

QUALITY, RELIABILITY AND DURABILITY
AS THE MAINSTAY OF SUCCESS
OF A LEADING BELARUSIAN COMPANY

the MZKT-80211 wheeled chassis for the upgraded UNV-2M antenna
station of the Pechora-2M SAM, a platform for the Vostok mobile
two-dimensional radar mounted on the MZKT-65273-020 chassis,
the BAM-18 antenna mast and the PRTK platform. The systems were
developed with the use of cutting-edge and unique technologies.
Thus, all the elements of the UNV-2M antenna station were
placed on one chassis. Having implemented a top-notch ap-
proach to providing the platform’s automatic leveling, as well
as deployment and interconnection of the station’s complex
and large-weight elements, the designers managed to con-
struct the vehicle without a trailer. This allowed consider-
able reduction of the antenna’s deployment time. Only 15 mi-
nutes (instead of the former 1.5 hours) are needed now to place the
system in operational readiness. Due to the automation of various
processes, the numerical strength of the combat crew was cut by three
times. In addition, the platform was equipped with a diesel generator.
The rapid deployment antenna station for the BAM-18 mobile
communication system was implemented as one vehicle with a
mast elevating device and a container body. The kinematic scheme
provides for the mast’s elevation to an intermediate vertical posi-
tion with simultaneous deployment of the support contour without
applying additional drives and guying to the ground. This not
only saves time considerably (the system can be deployed within
10 minutes), but allows doing the work with fewer people.
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B cBoto ouepenb, ObICTPOpPAa3BOpaYMBaEMas aHTEHHAA MayTa Ans
MOOGUNbHOTrO KoMnnekca cBa3u bAM-18 6bina paspaboTaHa Kak
€[lMHas MalIMHA C MOAbEMHO-MAYTOBbIM YCTPOACTBOM U KY30BOM-
KOHTeliHepoM. BblbpaHHas KOHCTPYKTOpPaMK KUHEMATUYeCKas cxema
06ecneynBaeT NOAHATUE MayTbl B MPOMEXYTOYHOE BEPTUKAIbHOE
MONOXeHWe OAHOBPEMEHHO C Pa3BepTbIBAHUEM OMOPHOTO KOHTYpa
0€e3 npuMeHeHUs [OMONHUTENbHbIX MPUBOLOB U KPemnjeHWUs pac-
TAXKAMM B 3€MJ110. ITO He TONbKO CYLLECTBEHHO 3KOHOMUT BpeMs —
ANs pa3BepTbiBaHUA TPeOYeTCA JEeCATb MUHYT — HO U YMEHbLUAET
KOJIMYeCcTBO 3aA€MCTBOBAHHOrO NepcoHana. A yctaHaBiuBaemoe
000pYy0BaHME MOXET OCTABATLCA HA MAYTe W MOC/IEe ee NepeBosa B
TPAHCMOPTHOE MOJIOXKEHME.

HenocpenctBeHHo camu nnathopMbl (MCMOL3YIOTCA Ha WACCH UK
6e3 Hero) NoABUKHOTO PafMOTEXHUYECKOTO KOMMeKca paspabo-
TaHbl KaK MHOTO(YHKLMOHANbHbIA MOOUIIBHBIA FOPU3OHTUPYEMBIiL
KOMM/IEKC, HA KOTOPOM MOryT pa3MeliaTbCsl aHTEHHO-MAYTOBbIE
YCTPOICTBA, TENECKOMMUYECKME MU HOXKHUYHBIE MOAbEMHbIE YCTPOM-
CTBa Pa3MYHOI rpy30MoLbEMHOCTH, @ TaKXKE annapaTHble Ky30Ba-
KoHTelHepbl npou3BoacTBa OAO «BOJIATABTO». Cuctema ynpas-
NeHUs pa3BepTbiBaHUEM 06ecreynBaeT KOHTPOJb U U3MEHeHUe
CKOpOCTU MOLbEMA MayTbl, FOPM3OHTUPOBAHME U NMPELOTBPaLLEeHNe
NOABNEHUSA OTHAYN.

TexHUYecKue pelleHns, 3a10XeHHble B pa3paboTaHHble niatdop-
Mbl MO MaKCMManbHOW aBTOMaTU3aLMUM U COBMELLEHUIO Omepauuit
noAbLema, pa3BepTbiBaHWUA, TOPU3OHTUPOBAHUA U obecnedeHus
BpalleHMs Ha OCHOBE MCMOJIb30BAHUA TUAPO- U 3NIEKTPUYECKUX
NPUBOAOB C NPOrPaMMUPYEMOIt CUCTEMON yNpaBieHUs, NO3BONAIOT
CBECTU K MMHUMYMY BPEMs CBEPTbIBAHUA UMW Pa3BEPTbIBAHUSA.

OAO «BOJIATABTO» sBnseTcs aKTUBHbIM YYAaCTHUKOM pasiny-
HbIX Hay4YHO-TexHMYeckux nporpamm CoK3HOTO rocynapcrea, B
pamKax KOTOpbIX UM BbIMOJIHEHO BOMbWOE KONMYECTBO OMbITHO-

BOEHHO-TIPOMBIIUTEHHEIY

\ MILITARY-INDUSTRIAL COMPLEX. BELARUS

By the way, the equipment mounted on the mast can stay there
after the system is transformed to the traveling mode.

The platforms themselves (whether fitted with chassis or not)
are designed as multirole mobile self-leveling systems, which can
carry the mast, antenna, telescopic or scissors lifts of different
capacities, as well as container bodies, produced by VOLATAVTO.
The deployment control system allows controlling and changing
the speed of the mast’s elevation, performing horizontal leveling
and avoiding throwing action.

The engineering solutions implemented in the platforms are
aimed at providing maximum automation of eleva-

tion, deployment, leveling and rotation by using

hydraulic and electric drives, which minimises the
system'’s set-up/tear-down time.

VOLATAVTO is an active participant of various sci-
tech programmes of the Belarus-Russian Union
State. Within these programmes the company
has fulfilled numerous R&D works and produced

a number of mobile platforms, such as platforms for
radio-technical control posts, a rapid deployment 18-metre

antenna mast for a communication system and a versatile
external trajectory measurement system, consisting of phase
analysis equipment and radars. VOLATAVTO regularly takes part
in various exhibitions, among them the MILEX international arms
show. At the MAKS 2011 international aviation and space salon,
VOLATAVTO presented two of its platforms within the framework
of the Pechora-2M demonstration, arranged by Defence Systems.
The first one, dubbed the UV-560 platform, is designed to carry
the UNV-2M antenna station, and the other one is applied in the
MADS-125 mobile communications centre. It is worth mentioning
that a number of countries in Europe, Asia and South America have
recently shown interest in VOLATAVTO's products. And most of them
are new potential customers.

According to Director of VOLATVATO Yevgeny Babarykin, Ph.D. (en-
gineering), the company’s sci-tech potential and the expertise of its
personnel enables it to fulfill most complicated and labor-intensive
projects within a short period of time. And the quality of products
meets all international standards. VOLATAVTO's quality management
system was certified by the TUV CERT international certification body,
proving its compliance with IS0 9001:2000 requirements in the field
of development, production, sales and servicing of general and spe-
cial-purpose machinery (registration certificate TUV 15 100 96457).

VOLATAVTO engineers are currently developing and producing
rapid deployment antenna masts with a height of 20, 24, 30 and
34 metres, weighing from 150 to 450 kg. In addition, they develop
and manufacture mobile combat platforms, which enhance the
performance of the armament and military equipment installed on
them. This is achieved by integrating the software and hardware into
a unified system and mounting weapons, radars and optronic, radio,
radio-technical and jamming equipment on a wheeled or tracked
chassis. Though this field is a relatively new one for the company, it
has already achieved certain success in the area.




KOHCTPYKTOPCKUX PaboT v CO3[aH LeNbIi psa MOOUbHBIX N1aTHOpM.
K nocnegHum oTHocATCA nnatdopmbl Ans NOCTOB PafMOTEXHUYECKOTO
KOHTpOJIsi, ObICTpOpa3BOpayuBaemMas 18-MeTpoBas aHTEHHas MayTa
B8 KOMMNeKca CBA3M, YyHUULUPOBAHHbIA MHOFOMYHKLMOHANbHbIA
KOMM/IEKC BHELHETPAEKTOPHbIX U3MEPEeHUI, COCTOAWMIA U3 anna-
patypbl a30BOro aHan13a ¥ pagMonoKauuoHHbIX cTaHuuin. Kpome
TOro, NpeAnpuATAE NOCTOAHHO YYACTBYET B Pa3fiNYHbIX BbICTaBKaAX,
B TOM Yuncne 1 B MexxayHapo[LHOM BbICTaBKE BOOPY)XEHUN U BOEHHO
TexHUKM «MILEX». B pamkax gpemoHctpauuu 0AO «060poHUTENbHbIE
CUCTEMBI» MOJLEPHU3MPOBAHHOTO 3€HUTHOIO PAKETHOTO KOMMEKca
«MNeyopa-2M» Ha MexayHapoAHOM aBMALIMOHHO-KOCMUYECKOM Cano-
He «MAKC-2011» OAO «BOJIATABTO» npeactaBuno ge naatchopmbi.
OpHa M3 HMX npefHa3HayeHa AN pa3MelleHUs aHTEHHOro nocTa
YHB-2M (nnatdopma YB-560), a fpyrasn — nogBUKHOIO y3/1a CBA3M
TpaHcnopTHoit cetn MALIC-125. CtouT 0TMETUTB, YTO 3a NOCNEAHEE
BpeMmsa uHTepec K npoaykumn «BOJIATABTO» npossun psp cTpaH Es-
ponbl, A3un u paxe HxHoi Amepuku. NMogasnsioliee 60NbWMHCTBO
U3 HUX — NOTEHUMabHbIe NOTpebUTeny.

Mo cnosam pupektopa OAQ «BOJIATABTO» KaHAMAaTa TexHUYe-
CKMX Hayk EBrenus babapblKuHa, Hay4YHO-TEXHUYECKUI U KaapOBbIii
noTeHLMan npesnpusTUA NO3BOJAET B KOPOTKMUE CPOKU peann3oBbl-

BaTb Hanbosiee CIOXKHbIE U TPYAOEMKIUE NPOEeKTI. [pu 3TOM ypoBeHb
KayecTBa BbiNyCcKaeMoii NPOAYKLMM COOTBETCTBYET BCEM MEXIYHa-
pOAHbIM CTaHAapTaM. HecnyyaliHo cuctema MEHeAXXMEHTA KayecTBa
npeanpusTUA 6bi1a cepTUhULMPOBAHA MEXAYHAPOAHBIM OPraHOM Mo
ceptudmkaumu npoaykuumn «TUV CERT» Ha cooTBeTcTBME TpeboBa-
Huam IS0 9001:2000 B obnactsx «Pa3paboTka, NpoOM3BOACTBO, pea-
NM3aLMs U CEPBUC U3AENNIT 0OLEro U cneyuanbHoOro MalMHOCTpPoe-
HUA» (perncTpaLnoHHblii Homep cepTudmkata TUV 15 100 96457).

CerogHs koHcTpykTOpbl «BOJTATABTO» pa3spabartbiBaloT U M3ro-
TaB/AWBAIOT GbICTPOPA3BOPAYMBAEMbIE AHTEHHbLIE MAYThl BbICOTOM
20, 24, 30 u 34 meTpa u rpy3onogbeMHocTbio OoT 150 go 450 Kr.
MoMMMO 3TOro, OHM 3aHMMAIOTCA CO3JAHUEM MOBUBHBIX GOEBbIX
nnarhopm, 06ecneymBaiolLmx NosbiieHe YHKLUMOHABHbIX U 6oe-
BbIX BO3MOXHOCTE BOOPYKEHWUS U BOEHHOW TEXHUKW Pa3anyHOro
Ha3Ha4YeHWs Ha OCHOBE NPOrPaMMHO-TEXHUYECKOTO conpseHus BBT
B OVHbIA KOMNIEKC U pa3MelleHus Ha MoOuibHOM Wwaccu (konec-
HOM, T'YCEHUYHOM) CPEACTB OFHEBOrO MOPAYKEHMUSA, TEXHUKU ONTUKO-
3NEKTPOHHOW, pafno-, PagUOTEXHUYECKON U PaguoaoKaLMOHHOM
pasBeaKu, panuo3NeKTpOHHON 6opbOLI. XoTsa Ans NpesnpusaTUs 310
HanpaeneHue JeATeNbHOCTU ABNAETCA HOBbIM, TEM HE MEHee yiKe
LOCTUTHYTHI ONpefeneHHbIe yCnexu B 3Tl 061acTu.
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Ha4unas ¢ 2003 roga 0AQ «®epepanbHbiil HAYYHO-NPOU3BOACTBEHHBIN
UeHTp «HukeropoAckuii HayYHo-UCCNEA0BATENLCKUNA UHCTUTYT PafUOTEXHU-
KU» ABNACTCA MOCTOAHHLIM YYACTHUKOM BbICTABOK BOOPYKEHUA U BOSHHOU
TexHuku «MILEX». B 2009-m npeanpuaTue 6bin0 oTMeYeHo AunIoMoM «3a
pa3paboTKy HOBbIX UHBOPMALIMOHHBIX TEXHOOTUi B Chepe paguonoKauum»,

Pagape! npousBoacTea Huxeroponckoro HayUHo-MCCeL0BaTENbCKOTO MHCTUTY-
Ta PaAMOTEXHUKU WIMPOKO U3BECTHEI BO BCEM MUPE U BOCTpeboBaHb! Kak B Poccuu,
TaK 1 3a ee npegenamut. OHU OTAIMYAIOTCA BEICOKUMU TAKTUKO-TEXHUYECKUMU XapaK-
TEPUCTUKAMY, UCNOb30BAHMEM UHHOBALUOHHbIX JOCTUXKEHNUI, 0BecneunBatoL X
NOJIHYI0 ABTOMATU3AUUK NPOLUECCOB OOHAPYKEHUS, COMPOBOXAEHUS LENEN,
AOKYMEHTUPOBAHUA U BbIAAYU UHDOPMALUK, A TaKxe yRoOCTBOM U NpOCTOTON
IKCTIyaTaUmMK. YHUKANbHbLIE MO CBOUM TEXHUYECKWUM PELIeHUAM U BO3MOXHOCTAM
paauonokauuoHHele ctaHuun u komnaekcsl {(PJIC n PNIK) HoBoro nokonenus
CO3JaI0TCA BbICOKOKBANUGULUPOBAHHLIM KONNEKTUBOM HA COBPEMEHHOI HayUHO-
NpOW3BOACTBEHHOW Gase npeanpuaTUA. 3a nNocAegHUe rogbl UHCTUTYT MHOrO-
KPaTHO YBENUYMA BbINYCK U PEANU3ALUIO CBOEH NPOAYKLIMW, NPU 3TOM BUHAHCOBAA
CTPYKTYPa BHINMONHAEMBIX 33Ka30B U3MEHUIACh B MOJb3Y 3KCMOPTHBIX NMOCTABOK.
CerogHs papapsl HHWWPT 3HatoT B cTpaHax bauxHero u JansHero Boctoka, Ad-
pukn, Oro-Boctounoit Azum, NlatuHckoil AMepuku.

HOMEHKNATYPA MOCTABOK BKJTOYAET:

MHOFOMYHKLMOHANbHLIE TPEXKOOPAUHATHBIE NOABUNKHbIE KoMnneKcs 55H6ME;

OBYX- U TPEXKOOPAMUHATHbBIE NOABUXKHLIE U MOBUAbHBIE PIIC 06HapyXeHus
06BLEeKTOB Ha CpefHNUX U 6OAbWNX BEICOTaX METPOBOTO AMana3cHa ASUH BOAH
HEBO0-CBY, HEBO-VE;

TpexKoopAUHaTHbe 0030pHbLIE
noaBuKHbIe U MoBUnbHble PJIC pe-
LMMETPOBOro LUanasoHa AAuH BOsH

NPOTUBHUK-TE;

OBYXKOOPAUHATHbIE 0030pHEIE
PJIC BepTOneTHOTO 6a3upoBaHus
3-801E;

TPEXKOOPAUHATHbIE Manoraba-
puTHble 0630pHbie PAIC nons 6os
11122E;

MHOTONO3UUMOHHbIEe PNK

OBHAPYKEHUS HU3KONETALMUX

1 MaN03aMeTHbIX 0OLEKTOB Me-

TOLOM NOKALUK «HA MPOCBETY
BAPLEP-E;

- 3

=

BLICOKOMOOUSbHBIE TpexKoopAUHaTHbIe PIIC 0bHapyKeHUs a3poguHaMUYecKnX
06BbEKTOB M aTakyWux 3nementos BTO 1/1121E.

0AQ «DHMLU «HHUNPT» o6nagaer Gonee uem 60-n1eTHUM ONBITOM CO3JAHUA
paanoNoKaUNOHHON TeXHUKU, o6ecneyuBas NPU ITOM ee NONHbIN IKU3HEHHBIH
UUKN — 0T pa3paGoTKM A0 TEXHUYECKOTO CONPOBOKASHUA NPU 3KCNIYATALUU
1 YyTUNU3ALUN.

0AHa U3 COBpEMEHHbIX Pa3paboToK NpeanpuUATUS — TpexkoopauHatHas PAIC no-
BbILIEHHOW MOBUNBLHOCTU € PACLIMPEHHON 30HON 0BHAPYKEHUA a3POAMHAMUYECKIX
u 6annuctuyieckux ueneit MPOTUBHUK-TE. CTaHuus npeaHasHadYeHa Ans: o6Hapy-
KEHUs, ONpefeNeHNs KOOPANHAT (AaNbHOCTH, a3UMYTA, BbICOTBI) U COMPOBOXAEHMUS
CAMOMIETOB CTPATErMYECKOH W TAKTUYECKOW aBUALMM, aBUALMOHHEIX PAKET TUna
ACAJIM, manopasmepHbIX MaNOCKOPOCTHBIX NleTaTellbHbIX annapaTos; pacno3Ha-
BaHWA KNACCOB Leneil; onpefeneHna rocyfapcTBeHHol npuHaanexHoctu (OFM)
BO3AYWHbIX 00bekToB (BO); meneHrayuu nocTaHOBLMKOB aKTUBHBIX WYMOBBIX
NoMex; BbIAAYM PAAUONOKALMOHHON MHbOPMALUY ANA HABEAEHWUA UCTPEOUTENBHO
aBUALUN Y LieNeyKas3aHNs 3eHUTHbIM PAKETHBIM KOMIIEKCAM NPy paboTe B COCTaBE
2BTOMATU3UPOBAHHbIX U HEABTOMATU3WMPOBAHHbIX MogpasfeneHuii MBO; oTobpa-
KEHUA UHAWBUAYANLHOU U NONETHOI WHbopMaL UK, nonyyaemoii B cuctemax Or
Ana obecnedeHuns 6e30NacHOCTU NONETOB CBOEI aBUaLMY, A TAKKE 0TOOpaKeHNA
nyTeBoii ckopocti BO 1 nHdopMaLmumu npesblleHrs {NPUHKEHWUA) BbICOTBI NONETA
ucTpebutens v Lenn (no 3anpocy onepatopa).

[10 OCHOBHbIM TAKTUKO-TEXHUYECKUM XaPaKTEPUCTUKAM — NOMEXO3ALNILEHHOCTH,
TOYHOCTW U3MEPEHUS KOOPAMHAT, NPOU3BOJUTENBHOCTH, CNocobam pacno3HaBaHus,
BPEMEHU Pa3BEPTLIBAHUS U MPUBEAEHUA B 60eBYK roToBHOCTb — PJIC MPOTUBHUK-TE
He YCTyNaeT Ay4WnM 3apybexHbiM aHanoram. Kak cuTaiT BOeHHbIE cnelnanu-
CTbl, PAAMONOKALNOHHAA CTAHUMA TaKXe 3acNYXKUBAET W BbICOKOV OLEHKU 33
ycToRUMBYK paboTy B YCNOBUAX UHTEHCUBHBLIX NOMeX. Takue MPUHLUNUANLHO
HOBbIE UH(POPMALUOHHBIE BOZMOXHOCTU PEanu30BaHbl 3@ CYET UCMONb30BAHUA
$ha3upoBaAHHON aHTEHHON PeleTKU ¢ HU3KUM YPOBHEM HOKOBbLIX NenecTkoB. bna-
rofaps 3ToMy AOCTUTAKTCA BbICOKWE TOYHOCTHBIE XaPaKTEPUCTUKY U3MEPAEMBIX
NapaMeTpoB W 3aWUWEHHOCTb OT AKTUBHBIX LWYMOBBIX NOMEX.

CywecTBeHHO noBbiwWaeT 6oesyk 3ddexTusHocTs PJIC aBTomaTusauus npo-
LleccoB 0OHapYXeHUA U M3MEpeHNs TPAeKTOpPHBIX napameTpos BO, a Takke
BLICOKAs CTEMeHb ee afjantauui K BO3AYLWHO-NOMEXOBOW OOCTAHOBKE U TEXHU-
4eCKOMY COCTOAHUIO annapatypsbl. (ucTeMa obecnedeHUs TENNOBLIX PEXUMOB U
KOHANLUOHUPOBAHWE BO3yXa CO3[AKT KOMBOPTHbIE YCNOBUA AA SKCTYATALMH
PJIC B pasnnyHbIX KIUMATUYECKUX U METEOPONOTUYECKUX YCNOBUAX. PUABTPOBEH-
TUNALMOHHbIE YCTPOICTBA HAAEKHO 3aILMILAKT PACYET OT BO3AENUCTBUA OPYXKUA
MaccoBOro nopaxeHus. Kpome Toro, UMeWMUACA KOMNAEKE NPOTUBOMOXAPHON
33LKThl OXBATBIBAET BCE COCTABHbIE YACTU CTAHLUM.

COBOKYNHOCTb TaKKUX BbICOKNX TAKTUKO-TEXHUYECKNX XAPAKTEPUCTUK U 3KC-
NAyaTalMOHHbIX NapaMeTpoB, 3PEKTUBHAA CUCTEMA HU3HEODECTeYEHNA NpU

BbICOKOI CTeMeHW aBTOMATU3ALMUM

paboTel NO3BOAAKT paccMaTpu-

BaTb PJIC B KayecTBe MexBUAO-
BOW, @ TAKXe KaK CPeACTBO ABOU-
HOrO Ha3HAYeHUA, NpUMEHAEMOE
B UHTepecax MBO u cayx6 ynpas-
NeHUs BO3AYWHLIM ABUXEHUEM.






