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| PomaH I'OﬁOBLIEHKO, Roman GOLOVCHENKQ,

WEIEDIEL G first deputy chairman,
npedcedamens [ocydapcmserHozo ALl Hixd
BOEHHO-NpoMblLIeHH020 Komumema N IRleTglel)
Pecnybauku benapyce Rulula

OCOBEHHOCTH
BOEHHO-TEXHWYECKOTO
COTPYOHWYECTBA
PECNYBJINKW BEJTAPYCb
C NHOCTPAHHbIMU
FOCYOAPCTBAMW

CUCTEME MEXTOCYAAPCTBEHHbIX OTHOLWEHW BOEHHO-TEXHUYECKOE COTPYA-
HMYECTBO PaCCMATPUBAETCA KaK AEATENbHOCTb FOCYAAPCTBA, HANPaBieHHas Ha
NPOJBUXEHNE BOOPYXEHUA U BOEHHOI TeXHUKM (panee — BBT) Ha mupoBoii
PbIHOK M YCTaHOBNEHWE YCTONYUBbLIX NAPTHEPCKUX CBA3EA C UHOCTPAHHBIMM
rocyaapcTeamu B 061acT 060poHbI 1 6€30MacHOCTU.

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

NOINTUYECKAA Leib — VKPENJIeHWe No3nLMiA FOCYAapCTBA Ha MEXAYHapOoa-
HOVi apeHe, COAeNCTBME peanu3aLmm HauMOoHaNbHbIX UHTEPECOB FOCYAAPCTBA B
Pa3NUYHbIX PEr1oHax MUpa;

3KOHOMMYECKaA LeNb — OrNepexarollee pa3BUThe BbICOKOTEXHONOTUYHBIX U
HayKOEMKWX MPOU3BOACTB, NoAAEpXKaHuUe Ha HE0OXOAMMOM YPOBHE IKCNOPTHOMO
noTeHLMana rocyAapcTBa;

thmHaHcoBasA uenb — nonyyeHue HUMHAHCOBbLIX CPEACTB ANA peann3auum
rOCY/ApCTBEHHBIX NPOrPaMM, Pa3BUTUS 06OPOHHOTO CEKTOPa 3KOHOMMKM, NPOBE-
pexns HNOKP no co3paHuio HoBbIX 06pa3LoB BOOPYKEHNUS 1 BOBHHOM TEXHUKN.

M3mMeHeHNs reononMTUYECKO CUTYaLMK, NPOM3oLWelmne 3a NocNefHNe
[BafLATh JIET, OKa3aN CyLLECTBEHHOE BNUAHWE HA COCTOSHWE U NEPCNeKTUBbI
Pa3BUTUS MUPOBOI TOPTOBIM 0ObIYHBIMM BOOPYXEHUAMU. B coBpemeHHOM rio-
Ganu3ytowiemcsi MMpe NpobiemMoit CTaio YKe He CamMo NPOM3BOACTBO NPOAYKLY,
a ee BbIrofHas npojaxa. .

MpaKTMYecKM BCe BefyliMe CTPaHbl MUpa CErofHs ABN ; prn-‘
HeAWMMKU 3KCnopTepamMu NPOAYKLUNM BOEHHOTO Ha3HaquMManee - |
NBH) u, COOTBETCTBEHHO, aKTUBHO pab T Hapj peleHnem npobnembl ee

|

NPOABMKEHUA.
. . |
‘ &
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) \ MILITAHYAaDUSTHIAL COMPLEX. BELARUS

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

NMeHHO Ha MMPOBbIX PbIHKAX BOOPYIKEHUI U MPOUCXOLUT CTONKHO-
BEHME UHTEPECOB PasNNYHbIX CTPaH, GupM 1 opraHusaumit. Octpas
KOHKYpEHLMA HepeaKo npuobpeTaeT HeA0OPOCOBECTHBIN XapaKTep,
Npy 3TOM MCMOJIb3YETCS BECb UHCTPYMEHTAPUIA Mep MOJIMTUYECKOTO,
AUMIOMATUYECKOT0, 3KOHOMUYECKOTO U MHGOPMALMOHHOIO XapaKTepa.

Bcs neaTensHOCTb, KOTOPYIO OCYLLECTBAAIOT CNeLUanu3MpoBaHHble
NPeanpuATUA U opraHuzaLumu (CyObeKTbl BOEHHO-TEXHUYECKOrO CO-
TpyaHuyecTBa (nanee — BTC),
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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

HOCMT B OCHOBHOM KOH(MLEH-
LManbHbIN, @ NOPOW 1 NOJIHO-
CTbI0 3aKpbITbIN XapakTep. Bot
noyemy cepe TOProeau opy-
XUWeM BO BCEM MUpe yAenseT-
CA NOBbIWEHHOE BHUMAHWe, a
noboe 3HauMmoe cobbiTne B
Hel, Hanpumep 3aknlyeHue
KPYMHbIX KOHTPAKTOB, BbI3bl-
BaeT HenopAenbHbl UHTepec
U WHPOKUA 0OLECTBEHHbIIA
pe30oHaHc.

Heobxon1MMO OTMETUT, YTO
YNpaBNATb TaKON CNOXKHOM
OTPACNbIO NPOMBILLIEHHOCTH,

reHepan-maiiopom Tanratom XaHxymeHoBbiM. VI MexayHapoAHas BbiCTaBKa BOOPYXEHU U BOEHHOI

CEKTOP 3KOHOMUKM (faNee —  rexuukn «MILEX-2011».

BcTpeua npeacepatens NockomBoeHnnpoma Pecnyb6nuku benapych Cepres l'ypynesa c fenerauuei
KaKon sBnseTcs 06Op0HHbIl7| MUHUCTEpCTBa 060pOHBI Pecny6ankn KasaxctaH Bo rnaBe ¢ 3aMecTUTENeM [1aBbl BOEHHOTO BEJOMCTBA regu[at]'ng military—techni-

genuine interest and broad
resonance of the public.

It should be noted that one
can manage such a compli-
cated branch as the defence
industry and uphold its
competitive edge in the in-
ternational markets only by
pursuing flexible state policy
and developing the most ef-
ficient production facilities,
which manufacture export-
oriented products with high
value added. At the same
time the role of the state in

cal cooperation (MTC) is cur-

0(:3), a TakKe obecneumBatb Chairman of the Belarusian State Military Industrial Committee Sergei Gurulyov holding a meeting with rent[y increasing, The state’s

a military delegation from Kazakhstan, headed by Defence Minister Major General Talgat Zhanzhumenov,

€ro KOHKypEHTOCI'IOCO6HOCTb at the MILEX 2011 international arms show
Ha MUPOBbLIX PbIHKAX MOX-

monopoly right to perform
the function is stipulated

HO TO/MbKO NMPU NpoBefeHUK
rMOKOW rocynapCTBEHHOI
NONNTUKKW, pa3BMBaA Hau-
6onee athdeKTUBHbIE NPOU3-
BOJICTBA, BbiNyCKaloLMe 3KC-
NOPTHO OPWUEHTUPOBAHHYIO
NpOAYKLMIO C BbICOKOW goneit
A006aBNEHHOW CTOUMOCTHU.
Mpu 3TomM B perynnpoBaHuu
BTC Ha coBpemeHHOM 3Tane
ele 6onee Bo3pacraeT posib
rocysapcTea, MOHOMOJbHOE
npaBo KOTOPOro Ha o0cCy-
LecTBNeHNe TaKolh QYHKLUK
3aKpenieHo COOTBETCTBYIO-

Cp

Moanucanne utorosoro npotokona 12-ro 3acefanus CmewanHoi benopyccko-BbetHamckoit komuccun
LWWMWN 3aKOHAMU N HOPMATUB- 10 BOEHHO-TEXHUYECKOMY COTPYAHMYeCTBY. 15 HOA6psA 2011 r., XaHoM.

in relevantlaws and regula-
tions.

Specific consumer prop-
erties of military products
and the country’s aimsin 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 admin-
istration relations in MTC
and other spheres.

It is worth mentioning
that the MTC promotion
activities of our state as a

o =

HbIMW NMPaBOBbLIMU aKTaMMW. [loanucanne uroroeoro npotokona 12-ro sacefanus Cvewaroii benopyccko-Boetranckoii komncenn — whole and the State Military

CneynduyHocts notpedu-
Tenbckux ceoicTs MNBH, uenu rocyaapcrea B BOEHHO-TEXHUYECKON Cde-
pe (0 HUX rOBOPMIOCh BhILUE) U OTAMYAIOT IKOHOMUYECKME OTHOLIEHUSA
B cpepe BTC oT fpyrvx 3KOHOMUYECKMX OTHOLLEH WA, @ FOCYAAPCTBEHHO-
ynpaeeHyecKne OTHOLEHUSA B BOEHHO-TEXHUYECKOM COTPYAHNYECTBE
— OT APYrUX rOCY[aPCTBEHHO-YNPaBAEHYECKUX OTHOLIEHHUA.

[lesTenbHOCTb rocyaapcTea B Lenom u [ocyAapcTBEHHOrO BOEHHO-
NPOMbILLIEHHOTO KOMMTETA B YaCTHOCTM MO NPaKTUYeCKOMN peanu3anm
BTC sBnsetcs ogHUM U3 UHCTPYMEHTOB 0BecneyeHns HauMoHabHOI
6esonacHocTH. MimeHHo noaTomy [OCKOMBOEHNPOMOM NMPOBOAMTCS
LeneHanpasneHHas paboTa no nepecrtpoiike Bceit cuctemsl BTC ¢
nepexofoM K HOBOIA CTpaTernu B3aMOOTHOLIEHUI C NOTEHLMaIbHbBIMM
3aKasyuKamu. YuuTbiBaloTcA (QOPMUPYIOLIMECS HA MUPOBOM pbiHKe
BOOPYXEHUN TeHAEHLMM, B NepBYl0 O4YepeAb XapaKTepusylolmecs

N0 BOEHHO-TEXHUYECKOMY COTPYAHMYECTBY. 15 HOA6ps 2011 r., XaHOM.

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-
tionin 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.

High competitive edge of Belarusian military products is largely
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achieved by seeking to meet all the customer’s requirements and
implementing an individual approach to elaboration of any contract.
Belarusian exporters have a wealth of experience in promoting
specific products and services.

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 organisations.

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, uniting joint-stock companies 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 Belarus
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 public not only political, but also
economic benefits from modern arms
procurement.

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-
The Caracal ATGM

attracted huge - 'r, = caltransmissions. Together with our Ukrainian

:’;Ei;ﬁfgﬁ?ﬁ ff;';ggrts partners we have also developed a brand new

at the IDEX 2011 cutting-edge Skif anti-tank guided missile (ATGM)

g,'ff,gﬁf;ﬁm " 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

HOCTM NPOJYKLM
VUET MoXenaHui 3a 3
nioboro KoHTpakTa. benopyce
pa3 1 0611apaloT 3HaYUTENL
CcKoWl npoayKuuu (pabor, .
B Pecny6nuke benapycb onpegeneHa 1 yHK
TWBHAsA CUCTEMa B3aWMOAENCTBUA FOCYAAPCTBEH
OpraHu3aLmi, NonyyMBILMX B YCTAaHOBNIEHHOM NOPAAKE npas

LEeCTBNEHUS BHELLHETOPTOBOW AEATENbHOCTY B OTHOLIEHUN cne
YeCKMX TOBapoB (paboT, yciiyr), C COOTBETCTBYIOWMMI 3apyOeXKHb
rOCYAAPCTBEHHLIMWU OpraHaMy U MHOCTPAHHLIMU OpraHuU3aLusmMu,
ocyuwectenstowmmu BTC.

NTPK «Kapakan»

BbI3BaJ OTPOMHbIN

MHTEpeC 1 noay4un
npu3HaHue cne-

LMannCToB BO BpeMs

VI MexayHapogHoi
BbICTABKU BOOPYKEHMN 'D
1 BOEHHOW TEXHWUKM

'

BOEHHO-TTPOMBILITEHHEIA KOMIUIEKC. BEJIAPYCE \ MILITA USTRIA PLEX. BELARUS

Ha cerogHawHuit feHb B benapycu 6onee 80 opraHu3sauuid, UMelOT
TaKue CBUAETENLCTBA. ITO TaKXKe ABNSETCA 0COOEHHOCTbIO GEI0PYCCKOM
mopenu BTC, korpa ecTkas cuctema rocyapcTBEHHOTO perynnmpoBaHms
COYETAeTCA C BLICOKOI CTENeHbl 3KOHOMUYECKON CaMOCTOATENIbHOCTY
NpeAnpuATUIi-NPOM3BOAUTENEN, NPOLABUTAIOWLMX CBOIO MPOAYKLMIO Ha
BHELLUHME PbIHKM.

Ha ocHoBe aHanu3a nonoxeHus Beaylmux NpesnpusTMii 060poHHOTo
CeKTopa 3KoHOMMKYM Pecnybnuku benapycb MOXHO yTBEPKAATb, YTO BCE
OHU MO MUPOBLIM MEPKaM ABSIOTCA CPaBHUTENLHO HEGONBLIMMU KOM-
naHuamu. Vicxopa u3 atoro, onpefeneHbl Ux peasnbHble BO3MOXHOCTH MO
CO3/aHWI0 HOBOW, NEPCMEKTUBHOI NPOAYKLMY, @ FIaBHOE — MO BbINOJHE-
HWI0 CepUitHBIX 3aKka30B. OCHOBHbIE yCUNNSA NepeHeceHb! C NPOCTOro yBe-
Nn4eHns 06beMOB NPOM3BOACTBA HA PeLLEHIe KOMIMEKCHO 3afauu npo-
W3BOACTBA W peanu3aLum COBPeMeHHbIX 06pa3LioB BOOpyXeHus. Takke
CAenaHa CTaBKa Ha yBennyeHue
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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

3KCNOPTHON COCTaBAALLEN Ny-
TeM BbIXOA2 Ha HOBblE PbIHKM,
paclWwnpeHna HOMeHKnaTypbl
3KCMOpTa U nepexoAa K HOBbIM
thopmam Npom3BoACTBEHHOW KOO-
nepauuu. 3aecs, KCTaty, cnegyet
OTMEeTUTb paboTy npeanpuaTUs
«ATOMTEX», KOTOpOe yCnewHo
peanusyer cpefcTsa AO3UMETPU-
YeCKOro KOHTpons bonee yem B
70 cTpaH mupa.

Yto KacaeTtca nepcneKkTuB pas-
Butusa 0C3, To, 6e3ycnoBHO, OHO
33 MHTErpUpOBaHHbIMU CTPYKTY-
pamu. Hanpumep, o6beaunHeHne

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

aKLMOHEPHbIX 06LLECTB B X0N-
AVHrOBble KoMnaHuu. lMoTtomy
KaKk UMEHHO MHTEerpupoBaHHble
CTPYKTYpbl C WMPOKOW chepon

Bnaropaps paspabotkam CYO mns 6poHeTtaHkoBoil TexHukn, OAO «MeneHr» yyacTeyeT B
MofepHM3auun TaHkoB 1 BMI coBeTckoro n poccuitckoro Npou3BOACTBA, B TOM YuCe U
Aana BoopyxeHHbix cun Poccun

Bnaropaps paspa6otkam CYO pns 6poHeTtaHkoBoil TexHukn, OAO «MeneHr» yyacTByeT B
MOAEepHM3aLMmM TaHKoB 1 BMIT coBeTCKOro 1 poccuiickoro NpoM3BOACTBA, B TOM YKChe ¢

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

ans BoopyxeHHbix cun Poccun
[eATenbHOCTU ropasfo nyyue,

YeM OTAENbHbIE NPEANPUSATUS, BUAAT HaMboNee NepcneKTUBHbIE U NpU-
ObinbHble cepbl NPUIOKEHUA KanuTana U TEXHONOTMYECKOTO 3afena.

BoeHHO-TeXHMYeCKoe COTPYAHMYECTBO He MMEET YETKO OTPaboTaHHOM
cxeMbl. A coBpeMeHHble YyCnoBus hyHKLMOHUPOBAHNSA IKOHOMMKM CTpa-
Hbl M ee 0OOPOHHOTO CEKTOPA AMKTYIOT HACTOATENbHYIO HEOOXOAMMOCTb
nepexo/ia OT IKCMOPTHO-UMMNOPTHbIX ONepaLuii K npueneyeHuto B Pecny-
6nuky benapycb MHHOBALWMOHHbIX TEXHONOMMI M pa3paboTok. BmecTe ¢
TEM HeOOXOMMO Y4MTbIBATb U TOT (DAKT, YTO CEroAHA MHOTUE 3aKa3unKu
3aMHTepecoBaHbl B 3aKynKax MPOAYKLMM C nepefayeit TeXHoNoruii no
ee U3roTOBNIEHMIO.

Takum 0bpa3om, Kawpas CTpaHa-MMnopTep CTpeMuTcs obecneynTb
NPUTOK AOMONHUTENbHBIX UHBECTULMIA U HOBEWLUX TEXHONOrNIi B
pasBuUTUe CBOEI HaLMOHaNbHOW 3KOHOMUKM W MPOAEMOHCTPUPOBATbL
06LeCTBY He TOJILKO MONUTUYECKUE, HO U 3KOHOMUYECKUE BbIrOAbl OT
3aKynoK HOBOTO BOOPYXKEHMUS.

B cBA3u ¢ 3Tum MockomBOeHNpPoOMOM pa3suBaloTca Takue opmbl BTC,
KaK CO3/iaHue CoBMeCTHbIX npeanpusatuii (aanee — CIM), paspaboTka u
NPOMU3BOACTBO NPOAYKLMWN BOEGHHOTO Ha3HaYeHUs COBMECTHO C WUHO-
CTpaHHbIMK 3aKa3zumkamu. B kauecte npumepa moxHo npusectn Cll
no NpPoW3BOACTBY MMAPOMEXaHWUYECKUX Nepefiay, obpasoBaHHoe 0AQ
«MUWHCKWIA 3aB0OJ, KONECHbBIX TATAYen» U KUTANCKON KOMMNAHMEN KOCMU-
YecKol npombllwneHHOCTH «CaHL35HY, @ TaKxke Co3[iaHne COBMECTHO C
YKPauHCKMMM NapTHepaMn NpUHLMNMAIbHO HOBOTO 06pasLia COBpeMeH-
Horo MTPK «Ckud» v 3aBepuuerme paspaboTku nerkoro MTPK «Kopcapy.

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 un
ONTUKO-3NEKTPOHHbIE
npuuenbl 1 NpULesb-

Hble KOMNIEKCbI AN
CTPeKoBOro OpyXus
MOXHO N0 NpaBy Ha3BaTb
TOPAOCTbIO 6ENOPYCCKOI
060pOHKU.

OnTuyeckue n
ONTUKO-3/1EKTPOHHbIE

npuuenst 1 npuLebHbe
KOMMJIEKChI A1 CTPENKO-
BOTO OPYXWs MOXHO MO
npaBy Ha3BaTb rOPAOCTbIO
6enopycckoit 060poHKM.

B pamkax cchopMynMpoBaHHbIX MPUOPUTETOB aKTyasbHbIM Hanpaané-
HMEM Pa3BUTUA IKCMOPTHON LEATENbHOCTU ABNAETCH (GOPMUPOBAHUE
3¢ deKTMBHO TOBapONpoBoAsLLei ceTh, KoTopas OyaeT cnoco6CcTBOBaThL
peann3aLum BHELUHETOProBON NOAUTUKM U OKa3blBaTb COENCTBIE Npej-
NpUATUAM BCcex HOPM COBCTBEHHOCTM MO BLIXOLY HA BHELIHWE PbIHKY.

B HacToswee Bpema B cthepe BOEHHO-TEXHUYECKOTO COTPYAHNYECTBA
benapycb rotoBa npeAcTaBuTL MPAKTUYECKU NOMHBIA CMEKTP YCAYT: 3KC-
nopt MBH, MogepHU3aLMIo, TEXHUYECKOE 0OCTYKMBaAHWE U PEMOHT Mo-
CTaBNieHHbIX 06pa3LioB BBT (opraHu3auuio cepBUCHbIX LLEHTPOB), NOATO-
TOBKY MHOCTpaHHbIX cneluanuctos. Kpome Toro, Pecnybnuka benapycs
MOXET Npefnoxutb napTHepam no BTC yyactue cBoux cneuuanncros
B NPOBELEHNN KOMMIEKCHON OLEHKN COCTOAHMA BOEHHO-TEXHUYECKOW
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.

Io uToram BbINONHEHNA KOMMIEKCA MEPONPUATUIA, HaNPaBAEHHOrO Ha
peanusaumio rocyaapcTBeHHon nonntuku B obnactu BTC, poct obbema
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 BHELUHWE PbIHKM CUCTEM BOOPYIKEHUI U3 Hanu4yus MUHOGOPOHbI.

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
60pbObI. U nnwub nocse 3Toro Nogo6HbIe BLICOKIME TEXHOIOTMMU NEPEXORAT
B rPaX[aHCKMI CeKTop.

BOEHHO-TTPOMEIIUTEHHEIA KOMITIEKC. BEJTAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

. %
portﬁ) 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 geoin-
formation 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 two 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,

MocTaBku MBH Ha 3KCOPT cyKaT NOATBEPXKAEHUEM NUAEPCTBA roCy- signed in 2009.
AapcTe B TOM Unu UHoIt cdepe. Pecnybnnka benapyck He UckntoueHwe. Belarusian and Russian defence companies are actively coope-
OcBoeHME MUPOBbLIX TEXHONOTMIA, YCMEWHOE UX NMPUMEHEHWE MpPU CO3- rating within the current regulatory framework, mainly in tech-
AaHUM OTEYECTBEHHOM NPOAYKLUMM NO3BONSIOT GENOPYCCKOI 060pOHKe nological issues, joint R&D and interaction in high-tech spheres.
VAEPKMBATL INAMUPYIOLLME NO3ULMK NO PsAY HanpasneHuit. B Tom uucne The calling card of Belarusian-Russian cooperation within
Mo BbINYCKY LWMPOKOW raMMbl BbICOKOTEXHONOTMYHbIX MHHOBALMOHHbBIX the framework of the Defence Systems interstate financial and
pa3paboToK, CO3[aHHbIX Ha OCHOBE HOBEMWMX UH(MOPMALUOHHBIX U1 industrial group, which currently includes twelve Russian and
TENeKOMMYHUKALMOHHbIX TeXHOMOrUiA. Cpepy HUX — KOMNIEKChl CPELCTB five Belarusian companies and organisations, is the Pechora-2M
aBTOMATU3aLMM, CUCTEMbI 3ALUTHI OT BLICOKOTOYHOFO OPYXMUSs, CUCTEMBI surface-to-air missile system.
yNpaBieHns orHeM GPOHETAHKOBOI TEXHWKM, NpULENbl U NpULENbHbIE It is the only vertically-integrated structure in the Common-
KOMMAEKChl AN CTPENKOBOrO OPYXUs, PALUONOKALMOHHbIE CTaHLUK wealth of Independent States (CIS), aimed at developing, producing
METPOBOTO M CAHTMMETPOBOr0 AMana3oHa Ha TBEPAOTESbHON 3NeMEHTHOM and upgrading SAM systems on the basis of actual cooperation
6ase C MCMo/b30BaHMEM OTEYECTBEHHbIX aHTEHHO-(UAEPHBIX YCTPONCTB and direct productionlinks between a number of Russian and
1 (ha3npoBaHHbIX aHTEHHBIX PELIETOK, CUCTEMbI U CPEACTBA OTOOPaXEHUS Belarusian defence companies.
nHdopMaLMK, pobOTU3NPOBAHHOE OPYKIE, aBTOMOBUIIU U LIACCH BbICOKOI It is also worth mentioning active cooperation of AGAT -
NPOXOAMMOCTY Ha KOIECHOM W FyCEHUYHOM X0y, NpefiHa3HauYeHHble A Control Systems JSC, management company of the Geoinforma-
MOHTa)a CMeLManbHOM TEXHUKM. .. tion Control Systems Holding, with Russias NPO Mashinostroyenia
Co3paHue coBpemMeHHbIX 06pa3Los BBT HeBO3MOXHO 6€3 BbICOKOTEX- military-industrial corporation and a number of companies of the
HOJOMMYHBIX TPOV3BOACTB, COOTBETCTBYIOLLENO UHKEHEPHO-TEXHUYECKOTO Almaz-Antey air defence concern. AGAT's close cooperation with
CONPOBOXEHNS NPOLLECCOB NPONU3BOCTBA, AENCTBEHHbIX CUCTEM KOHTPO- the Sozvezdie concern resulted in the development of several
Nf KayecTBa. 3a4acTyio MMEHHO COCTOSIHUE Hay4HO-NPOW3BOLCTBEHHON radio stations.
6a3bl npoussogutens MBH urpaet He nocnegHiol ponb B Npouecce A vivid example of efficient cooperation is that pursued by the
NPUHATUS PELIEHNN O 3aKYMKe KOHKPETHON CUCTEeMbI BOOPYKeHWIA. [o- Minsk Wheel Tractor Plant (MZKT). Almost 280 Russian companies
CKOMBOEHMPOMOM peaiu3yioTcsi MPaKTUYECKUE Mepbl MO TEXHUYECKOMY supply the plant (on a permanent basis) with materials and parts.
NepeBOOPYKEHWIO MPEANPUATUIA, NOCTOSHHOMY COBEPLIEHCTBOBAHUIO It its turn almost all MZKT's products go for export, mostly (over
CUCTEMbI HAay4YHOTO CONPOBOXAEHNS TPOM3BOACTBA U NOATOTOBKE BbICOKO- 50 per cent) to Russia.
KBanMMULMPOBAHHBIX KagpoB. TONbKO 33 HEMOJHBIX TPU FOAA B pa3BuTHe The plant has developed and productionised a range of 4th-
1 MOAEPHM3ALMI0O OCHOBHBIX NPOM3BOACTBEHHbIX (POHA0B NPEANpPUATHIA generation vehicles of various purposes. The Belarusian platform
loCyAapCTBEHHOTO BOEHHO-MPOMBILWIEHHOTO KOMIUTETA BIOXKEHO MHBE- can carry the Russian Topol-M strategic ballistic missile, Iskander
CTULMI Ha cyMMy nouTh 240.000 MH py6aeit. theatre ballistic missile, Buk-M2E medium-range surface-to-air
Becombl pesynbTathl oTedectBeHHoro 0C3 1 B paspaboTke aspoKoc- missile and Uragan-1M multiple launch-rocket system. It can
MWYECKOW ONTO3NEKTPOHHOI annapatypbl AAs nony4yeHus LudpoBbIx also be equipped with radar aids of the S-400 Triumf SAM and
3/IEKTPOHHBIX KApT NOBEPXHOCTU 3eMH, HABMTaLMOHHOTO obecneyeHns thelauncher of the Bal-E coastal missile system. Another good
BbICOKOTOYHOTO OPYKMS. example is the Bastion coastal defence missile system, which is a
Ha ceropHAWHWIt AeHb HayKoeMKas NpoayKLus B 0buem oGbeme 3Kc- Belarusian-Russian development.
nopTa HayyHbIX opraHusaumit FockoMBoeHNpoMa coctasnseT bonee 25 Improvement of the armament and military equipment that have
NPOLEHTOB. Mpy 3TOM NKUAMPYIOLLME NO3ULMM B JAHHOM CErMeHTe TOBApoB been supplied before remains a topical issue. Taking into account
npoyHo yaepusaet 0AO «[eneHr». Russids huge potential in weapons recovery and upgrade, progress
Ncxoas U3 NpuOpUTETHBIX 3334, CTOALMX Nepes IKOHOMUKON CTPaHbI, in the sphere can be achieved only by upholding and developing
peanu3aLumu BOBHHO-TEXHUYECKO NONMUTUKM, HANPaBNEHHOM Ha CO3faHWe cooperation between Belarusian defence companies and their
06pa3sL0B BOOPYXEHWS, BOEHHOM U crieluanbHoli TexHuku (nanee — BBCT), Russian counterparts.
BOCTpe6OBaHHbIX Kak B 6E10PYCCKOI apMUK, TaK U Ha BHELIHEM PbIHKE, In this connection it is worth mentioning Peleng’s activities.
paspabotaHa lporpamma paseutus FockomoeHnpoma Ha 2011-2015 Closely cooperating with Russian defence companies, Peleng
rogbl. B Heit onpegeneHbl NATL NPUOPUTETHBIX HANPABNEHW Pa3BUTUSA participates in upgrade programmes of Soviet- and Russian-made
BBCT: 60eBble reonH(OPMaLMOHHbIE CHCTEMBI, OCHALLEHME BOICK Gecni- armoured vehicles. Within the framework of this work, the compa-
JIOTHBIMU aBMALMOHHBIMU KOMNIEKCAMU, CUCTEMbI KOMMIEKCHOTO NPOTH- ny has developed the Essa thermal imaging sight for the T-90S tank
BOLE/CTBUSA BbICOKOTOYHOMY OPYIKMIO, GOEBbIE CUCTEMBI CUA CNIELMANbHBIX and the Plisa for the T-80U. By the way, the Belarusian Sosna-U
onepauuit u CyxonyTHbIX BOMCK, a TaKKe CUCTEMbI OTHEBOTO NOPAXKEHMS. multichannel gunner’s sight is mounted on all upgraded Russian
Heobxoanmo yunTbIBaTh, 40 Npou3BoauTh BBT ¢ Hyns 1 ans cebs, u ans tanks. In addition, Belarus-made sights are installed on the BMP-3
NPOLAXW MOFYT UL HECKONbKO CTpaH. C KaxabiM FOAOM BOOpYXEHUE infantry fighting vehicle, promising tank support fighting vehicle
1 TEXHWUKA CTAHOBATCA BCE CIOXKHEE, a 3HauuT, jopoxe. [loatomy MHorve (BMPT) and T-90MS tank.
roCyfiapcTBa CTapalTCs CKOONEPUPOBATLCA YKE He TONbKO A1 NPOu3- Our Russian partners highly estimate not only the capabilities
BOZCTBA, HO U N Pa3paboTKu HOBLIX 06pa3LoB. of Belarusian defence industry, but the quality of its products
Cpeny cTpaTernyeckux naptHepos Pecnybauku benapycs B nepsyio oye- and services as well. That is why it is being repeatedly mentioned
peab MOXHO Ha3BaTb Poccuiickyio Pepepauuio. 3neck CnefyeT OTMETHUTS, that Belarusian companies might and even should participate in
yTO paboTa Haj CO3AaHMEM AeliCTBEHHOro MexaHu3Ma BTC gyx cTpaH B Russid’s state defence order.
NocNefH1e rofbl 3HAYUTENbHO OKMBUIACH, @ 0O0POHHO-MPOMbILLNEHHbIE The parties are also actively cooperating within the framework
komnnekcol (nanee — OMNK) benapycu u Poccun B HacToswee Bpems of the agreement between Belarusian and Russian govern
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B COTPYAHUYECTBE CEKTOPaMU SKOHOMUKM Kaxpol u3 ctpaH Colo3Horo
rocynapctea. Kpome toro, co3naHa u hyHKUMOHUPYET BENopyccKo-
poccuiickas MexnpaBuTenbcTBeHHas komuccua no BTC, npoBoasTca
perynspHble NeperoBopbl pyKOBOAWUTENEN NPefnpuUATUA, OpraHu3aLmui
OMNK gByx cTpaH no BbIpabOTKe NPELIOKEHUI MO PA3MYHBIM BONPOCAM
coTpygHuyecTea. MoanucaHue B aekabpe 2009 roga JoroBopa Mexay
Pecny6nukoi benapyck u Poccuitckoit ®epepauyeit o passutum BTC ctano
OYEpefiHbIM 3TaNoM B COBEPLIEHCTBOBAHWM HOPMATUBHOM NPaBoBoi Ga3bl
[LBYCTOPOHHUX OTHOLUEHMWIA.

Ha cerofHALWHWIA fieHb B COOTBETCTBUM C AENCTBYIOLLEN HOPMATUBHOM
NpaBoBOil 6330/ HanaXeHa TecHas Koonepaums Mexay 6enopycckumu
1 POCCUMINCKUMU 060POHHBIMU NpepnpuaTuaMi. Ha nepBebiid nnaH 3pech
BbIXOAAT BONPOChI TEXHONOTMYECKOT0 COTPYAHWUYECTBA, NPOBEAEHNSA CO-
BMecTHbIX HVOKP 1 B3aumopeiicTBms B BbICOKOTEXHOMOTUYHbIX Cepax.

Bu3nTHOM KapToUYKON GENOPYCCKO-POCCUMICKOTO B3aUMOAENCTBUS B
pamkax MexrocyaapcTBeHHOW (hMHAHCOBO-NPOMBIWAEHHON FpynMnbl
«0BOpPOHUTENbHBIE CUCTEMBI®, B KOTOPYIO B HACTOSLLEE BPEMS BXOAAT 6
POCCUICKMX U 6 BENOPYCCKUX NPeanpUATUIA U OpraHuU3aLMin, ABNAeTCa
OCHOBHOI MHBECTULMOHHBbIA 1 NPOU3BOACTBEHHBIN NPOEKT B 06/1aCTU
rny6okoit mogepHusauuu cpepcts NMBO — 3PK «lMeyopa-2M».

310 epuHcTBeHHas B CHI BepTUKanbHO MHTErpUpoOBaHHAs CTPYKTY-
pa, uMeloWwas uenblo pa3paboTky, NPOU3BOACTBO U MOAEPHU3ALMIO
cpeacts [1BO Ha ocHOBe peanbHO CyLuecTByioLei KoonepaLmn 1 NpsAMbIX
NPOM3BOACTBEHHO-TEXHONOTUYECKNUX CBA3EA MEXAY PAAOM POCCUNCKMX
1 6enopycckux NpoduUIbHLIX NpesnpUATHA.

06pauyaer Ha cebst BHMMaHue u 0AQ «ATAT — cuCTEMBI YNipaBieHNs» —
ynpaBnsoLas KoMnaHua xonguHra «FeonHPopmMaLunoHHbIe CUCTEMBI
yNpaBNeHUsA», KOTOPOe aKTUBHO COTpyAHMYaeT ¢ poccuitckum OAQ
«BoeHHO-NpomblLLNIeHHas Kopropaums «HayyHo-npon3BoaCTBEHHOE 00b-
€[IMHEHME MALUMHOCTPOEHUAY, @ TAKXKe PALOM NPeanpuATUii, BXOAALLUX
B coctaB 0AO «KoHuepH MBO «Anmas-AHTei». Pe3ynbTaTom elye ogHOMN
TECHOM Koonepaumm aHHoro 6enopyccKoro NPeanpUATUS Ha 3TOT pas C
KoHLepHoM «Co3Be3aue» CTano co3faHne HeCKONbKUX PaanoCTaHLmM.

B kayectBe sipKoro npumepa 3PeKTUBHOIrO COTPYAHUYECTBA MOXKHO
Takke npusect 0AO «M3KT». Moutn 280
npeanpuatuit Poccum (Ha nocTosH-
HOil OCHOBE) NOCTABNAIOT 4/1A aKLMO-
HepHoro obuecTsa HeOOXoaNMbIE
MaTtepuanbl ¥ KOMNEKTyoWwue.
B cBot oyepegb noytu BCA
npopyKkuua MuHckoro 3asoja m
KONECHbIX TArayen upeT Ha

— )€
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Due to the agreement, for over 15 years Belarusia
defence companies and organisations have been suc
plying agreed lists of half-finished products, componentry, tr
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/| MIHBECTULMOHHBbIA
1 NPOU3BOACTBEHHBIN
NpoeKT B-06MaCTU FNy-
60Kol MopfepHU3aLuK
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3PK «Meyopa-2M» .h
The calling card of !.

Belarusian-Russian
cooperation is the
Pechora-2M SAM, a
major investement
and production
project

-

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

3KCNOPT, OCHOBHAsA A0Ns KOTOPOro — Gonee 50 NPOLEHTOB — NPUXOAUTCA
Ha Poccuitckyto Pepepaumio.

B HacToslee Bpems NpeanpusTMeM pa3paboTaH U OCBOEH B TPOU3BOJ-
CTBE PAf, aBTOTEXHUKM YETBEPTOro MOKONEHWUA PA3NINYHOTO Ha3HaYeHus.
Ha 6enopycckyto 0CHOBY MOHTUpYIOTCA 60€eBble CPefiCcTBa POCCUIACKO-
ro MobGUNbHOTO PAKETHOTO KOMMIEKCA CTPAaTErnyeckoro Ha3HayeHus
«Tononb-M», onepaTMBHO-TaKTUYECKOTO pakeTHOro komniekca «MckaH-
AEeP», MHOTO(YHKUMOHANBHOTO BbICOKOMOGUNbHOTO 3PK cpepHeil pans-
HOCTY «ByK-M23» 1 peakTUBHOW cMCTEMbI 3aIMOBOr0 OrHA «YparaH-1M».
TakxKe ycTaHaBnuBatoTcs paguonokaumorHele cpepctea 3PC C-400 «Tpu-
yMd», NycKoBas ycTaHOBKa NpoTUBOKOpPabenbHoro 6eperoBoro KoM-
nnekca «ban-3». Mpumepom 3deKTMBHOrO HNOpPYCCKO-POCCUIACKOro
COTPYAHMNYECTBA MOXET CAYKUTb pas-
pabotka NMBPK «bacTnoHy.

Mo-npexHeMy akTyanbHOI ocTaeTcs
Tema MOAEpPHM3aLMU paHee NOCTaB-
NEeHHbIX 06pa3yos BBT. YunTeiBas, uto
OrPOMHbIM MOTEHLMANOM NO BOCCTa-
HOBJIEHUIO U YCOBEPLIEHCTBOBAHMIO
BBT o6nagaet Poccuiickas Pepepa-
LMs, nporpecca B JaHHON obnacty
MOHO [OCTUTHYTb TOIbKO NyTEM NOA-
LEpXaHus 1 pasBuUTUA Koonepauuu
Genopycckux npegnpusTuii 0C3 ¢ ux
POCCUICKUMU NapTHepamu.

MokasatenbHa geatenbHocTs 0AQ
«[leneHr». 310 NpeanpuATAE B TECHOM
B3aUMOAENCTBUM C OpPraHWU3aLMAMK
poccuinckoro OMK yyacTsyet B npo-

HWKW COBETCKOr0 M POCCUWCKOrO

npou3eoAcTBa. B pamkax atoit pabotsl OAQ «leneHr» paspaboTaHbl
TENNIOBU3NOHHbIE NPULENbI HaBOAYMKA «Icca» ans TaHka T-90C u «[nmncax»
ansa T-80Y, a MHOrokaHanbHbI npuen Hasogumka Tuna «CocHa-Y» ycra-
HAaB/IMBAIOT HA BCEX POCCUICKMX TaHKaX, MPOXOAALMX MOLEPHU3ALMIO.
Kpome Toro, npuuienamm 6en1opycckoro npou3BoaCTaa ocHatleHs BMM-3,
nepcnexktMeHas mawnHa BMMT u TaHk T-90MC.

Poccuiickue napTHepbl N0 AOCTOMHCTBY CMOF/IN OLEHWUTD HE TONbKO BO3-
MoXHOCTU 6enopycckoro 0CI, HO U KauecTBO NpepJiaraeMoit NPoayKLUU
(pabor, ycnyr). imeHHo no3Tomy Bce yalie BbICKa3biBAETCA MbIC/b O BO3-
MOXXHOM U1 flaXke BOCTPeOOBAHHOM y4acTUM OTEYECTBEHHbIX NPenpUATUiL
B rocobopoH3akase Poccuiickoit Pepepaumn.

AKTUBHO OCYLWeCTBASAETCA COTPYAHUYECTBO OPraHWU3aLmii CTOPOH U
B pamkax Cornawenus mexay npasutensctBom Pecnybnuku benapyco
W npasuTenbcTBOM Poccuiickoit Pefepauny o NpoM3BOACTBEHHON U
Hay4YHO-TEXHWUYECKOI KoonepaLuu npeanpusTuii 060pOHHBIX OTpacheil
npoMmbllneHHocTU. B pamkax atoro CornaweHus npesnpuaTus v opraHu-
33l 060POHHO-NPOMBILLIEHHOO KoMMeKca v Pecny6nukm benapyce, u
Poccuiickoit Penepaumnu BoT yike 6onee 15 NeT ycnewHo ocyLecTBAAOT
KOOMepaLuoHHbIe NOCTaBKM NonythabpuKaTos, KOMNIEKTYIOWX U3LENUiA,
y4eBHOro 1 BCMOMOTaTelbHOr0 MaTeprana Ha 0CHOBAHMM COTNacOBaHHbIX
nepeyHeii, 6e3 KBOTMPOBAHUSA W TULIEH3UPOBAHUS, A TaKKe 6e3 B3UMAHUA
MOLLUIMH Ha 3KCMOPT-UMNOPT TOBApPOB. Ha ceropHAWHUIA AeHb KOMNEKTY-
IoLLWe, NPOM3BOAMMbIe OpraHn3auusamMm [0CKOMBOEHNPOMA NOCTaBAAOTCS
Ha 40 KpYnHbIX POCCUIACKNX NMPeANpUATUI.

bonbwas paboTta nposoauTcs u B pamkax Coto3Horo rocyaapcrea.
Opranusauusmu ONK Pecny6nuku benapyce u Poccuiickoii Pepepauun
peanusyeTcs paf COBMECTHbIX HAayYHO-TEXHUYECKUX nporpamm. Mpu
3TOM MOXHO C YBEPEHHOCTbIO FOBOPUTL O TOM, YTO OHU VXKe MpUobpenu

KopnycHoe waccu M3KT-69221 nop BoopyskeHue 3PK «byk-M23»
rpammax mMoaepHu3almmn 6pOHETeX- KopnycHoe waccu M3KT-69221 nog BoopyeHue 3PK «byk-M23»
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completed, Union State sci-tech programme, dubbed Functional
Microwave Electronics — 2. The systems, developed within the
programme, can further be used for upgrading the existing radio-
electronic equipment, 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 co-
operation, law enforcement and
security issues.

Coordinated defence policy
eventually contributes to the
creation of an integrated de-
fence environment, strength-
ening the defence potential
of the two states and conse-
quently, ensuring security of
the Union State as a whole.

As for Belarusian defence in-
dustry’s foreign economic ac-
tivities, it is currently increas-
ing 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 coopera-
tion 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 fulfilling the require-
ments 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
exhibition, 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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Mog KpeioM MOAEpHH- | AAPKO BbIPAXKEHHYID MHHOBALMOHHYIO Ha-
3uposaHHoro Cy-27 ana
BBC Kasaxcrawa pas- | NP@BJIEHHOCTb, OPUEHTUPOBAHHYIO HA CO3-
pa6oTaHHoe Genopyc- JaHue 1 pa3BUTHE TEXHOJOT WA, OTBEYAIOLLUX
CKUMU CneynanucTaMu
u3pgenue «Catennur» B3auMHbIM MHTepecam benapycu u Poccuu.
A Satellite system TaK, Hay4YHO-TexHUYyeckas nporpamma
:Ef;fébeedd%”ut';; Colo3Horo rocypapctea «TpaekTo-
of the Kazakh | PUA» MO CO3JaHMI0O HOBOFO MOKOJie-
SO A CpepcTB BHEWHETPAeKTOPHBbIX
M3MepeHWn [BOMHOr0 Ha3Ha4YeHWUs Ha-
npaBfieHa Ha o0becneyeHUe TEXHONOTMYECKON HE3ABUCUMOCTH
Poccuitckon ®epepauumn n Pecnybnuku benapycb npu paspa-
60TKe ¥ NPOWU3BOACTBE CTPATErMYECKM 3HAYUMBIX CUCTEM.
B pesynbTate BbINOAHEHUs paboT no AaHHOM nporpamme (3a-
BEPLUNTBL UX MNaHUpyeTCs K KoHuy 2011 ropa) Oyaer paspaboTaHa
Ccneuuanm3npoBaHHas aNeMeHTHas 6asa Ans co3faHns LUUGPOoBbIX
aHTEeHHbIX pelleToK. B HacToslwee BpemMs pelueHbl OCHOBHbIE Tex-
HUYECKME U TEXHONOTUYECKMEe BONPOChI, @ TaKXKe MOATOTOBNEHa
OCHOBa Ans pa3paboTKU Ha OTEYECTBEHHOW 3NeMEHTHON 6ase
npuemonepenatnLLero Moy Kak 0CHOBHOTO 3/IeMeHTa LU poBbIX
QHTEHHbIX PELUETOK U TpaHCMopTHas 6a3a Ans pasmMelLleHns paguo-
JIOKALMOHHbIX KOMMJIEKCOB AANIbHETO U BNIMKHEr0 0OHAPYXKEHUS.
MNpennpuatus oteyectBeHHoro 0C3 akTUBHO y4acTBYIOT B pea-
NM3aumMmn Hay4Ho-TexHuYeckux nporpamm Colo3HOro rocyaapcrea
cepuu «Kocmocy. Ha ceropHswwHWiA feHb B CTaAMM 3aBEpLIEHUS Ha-
xoputcs HTT «Kocmoc-HT». Mo utoram nporpammsl Coto3Hoe rocy-
AApCTBO MOJIYYMT 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-
BASAIOWMX MH(DOPMALMOHHOE, TENEKOMMYHUKALMOHHOE, HaBUTaLy-
OHHOe obecneyeHue B UHTepecax 3afay KOHTPOJSA, yNpaBieHus u
MHDOPMALMOHHO NOAAEPIKKU NOABUIKHBIX OOBEKTOB.
OuepepHbiM NpumepoM 3HEKTUBHON JeATENbHOCTU B paMm-
KaX Hay4YHO-TEXHWUYECKUX MPOrpaMM MOXHO cuuTath paboty OAQ
«leneHr». 310 NpepnpusTUe, BKIOYEHHOE B PeecTp BbICOKOTEX-
HOJIOrMYHbIX MPOU3BOACTB M NpeanpuaTHil Pecny6nnku benapycs,
cneuuanusupylolieecs B TOM Yucie Ha pa3paboTKe W Bbinycke
KOCMMYECKOW annaparypbl, yxe 0TpaboTano pag npUHLMNUAN6HO
HOBbIX KOHCTPYKTUBHO-TEXHONOTNYECKUX NOAXOL,0B, O3BONAOLLMX
€03/aTb LieNieByI0 annapaTypy AMCTaHLMOHHOTO 30HAMPOBaHNA 3em-
7N BbICOKOTO Pa3peLleHus, a TaKKe YHUKaNbHOe TeXHONornyeckoe
060pyfoBaHue fs peanu3aLmum 3TUX NoaXo40B.
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MOXHO OTMETUTb NONOXKMTENbHbIE Pe3y/bTaThl elle OfHOM, \Ke 3a-
BepLUMBLUENACA HayYHO-TEXHUYECKON 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 ynomaHyte u 0AO «KoHcTpykTopckoe 6topo «[ucnneit».
3a 3acyrv v 6onbLION BKNAZ B YKPENNeHUe HayuHoro COTpYAHNYECTBA
mexay Pecny6nukoit benapych u Poceuiickoit Pepepauueit HaumoHanb-
Hbli1 KOMUTET 06LecTBEHHbIX 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 U3rOTOBUTENE YCTPOMCTB 0TOOpaxeHUs MHbopMaLMmu
(BMAEOMOHUTOPOB) ANs CPEACTB BbIYUCAUTENLHON TEXHUKM CneLpanb-
HOTO Ha3HayeHus.

B HacToAwwmit MOMeHT Ha huHaHcuposaHue BTC, npaBooxpaHuTenbHyo
LesTeNbHOCTb M obecneyeHre 6e30nNacHOCTH HanpasneHo 6e3 Manoro
TpeTb bloferta Coto3Horo rocynapcrea. M ato BnonHe onpasaaHo Befp
B KOHEYHOM CYETE NPOBEfEHWE COrNacoBaHHO NOANUTUKM B 06nacTu
0060pOHbI CNoco6CTBYET (HOPMUPOBAHUIO EAUHOTO 0BOPOHHOTO Npo-
CTPAHCTBa, yCUEHNI0O 060POHHOTO NOTEHLMANA iBYX CTPaH, @ 3HAYUT, U
obecneyeHuio besonacHocTn Colo3HOMO rocyfapcTBa B LIENOM.

YTo Kacaetcs BHelHe3KoHoMUYecKoi aeatensHocTn 0C3 Pecny6nuku
benapyck, T0 Ha CerofHAWHMIA AeHb PacLUMPACTCSA IKCMOPT NPOAYKLMH
BOEHHOr0 Ha3HayeHWA B rocyaapcraa A3naTcKo-TMXOOKeaHCKoro pe-
TMOHa, UAET LieNeHanpasneHHas pabota Mo OCBOEHMIO PbiHKA BOOPY-
eHuit H0xHoi Amepukn. AKTMBHO NpopabaTbiBaloTcs HOBblE (hOPMbI
COTpYAHWYECTBA C 3apybexHbIMU NapTHepaMu, No3sonsiolme Haubonee
MONHO Peann30BbIBaTb BO3MOXHOCTU Kak NpeAnpuUATHIA M opraHu3aunii
oteyectBeHHoro 0C3, Tak u naptHepos no BTC. Cioga cnegyet oTHecTy
AesTenbHOCTb B pamkax Cll, a Takxke COBMECTHyIO peann3aLmio BbICOKO-
TEXHONOMMYHBIX MPOEKTOB, PE3yNbTaThl KOTOPbIX BOCTPEOGOBAHbI HE TONBKO
HaLMOHabHBIMW BOOPYXXEHHbIMW CUNAMU CTOPOH-YYACTHULL, HO M TPETbY-
MU cTopoHamu. Mopfo6Has B3aMMOLONONHAEMOCTb NO3BONSET JOOMBATHCS
3HauuTenbHbIX pe3ybTaTos. [[puMepamu TaKoro COTPYAHNYECTBA MOXET
cnyxute peatenbHocTe 3A0 «bentexakcnopt», 000 «MugusucaHay,
MHOTONPOMUALHOIO Hay4YHO-NPON3BOACTBEHHOIO YaCTHOMO YHUTApPHOTO
npeanpuaTUs «Tetpasgp».

Yyuactve npegnpustuit u opranusaumit 0C3 Pecny6nuku benapyco B
pa3iMyHbIX MEXAYHapPOAHbIX BbicTaBKax BBT ctano BawHbIM 3BeHOM
CUCTEMbI BOEHHO-TEXHMYECKOrO COTPYAHMYECTBA C WHOCTPAHHbBIMM
rocynapcrsamu. ExxerogHo 6enopycckue 060poHLMKYU LEMOHCTPUPYIOT
CBOM [OCTUXEHMUSA KaK MUHMMYM Ha LeCATU KPYMHEMLLMX MUPOBBIX OpY-
XeMHbIX CanoHax.

Tak, Ha MexayHapo[HOii BbICTaBKE BOOPYXEHWI 1 BOEHHOMN TEXHUKU
«IDEX-2011» OorpoMHbI MHTEpEC U NMpU3HaHWe Yy CneunanucToB co
Bcero mupa Bbizgan MTPK «Kapakan» — paspabotka 000 «TexHo-
COI03MpPOeKT». [loKa3aTenbCTBOM KOHKYPEHTOCNOCOGHOCTU OTeve-
ctBeHHoM MNBH aBndeTcs Takxe 1 TO BHUMaHMWe, KOTOpPOe NPOABNAIOT
MHOCTPaHHble CNeLManuncTbl K NpoBoAUMON B MUHCKe pa3 B fBa roga
BbicTaBke «MILEX».

13 BCero BbIWeCKAa3aHHOrO MOXHO CeNaTh BbIBOA, YTO NPOABUIKE-
HUE NPOAYKLMW BOEHHOTO Ha3HaYeHNs Ha 3apyOexHble PbIHKK Npea-
cTaBnseT co60M KOMMIEKCHbI NPOLece, AN peanusaLun KoToporo
MCNONb3YIOTCA Pa3Ho06pa3Hble hopMbl U MeToAb! paboThl. Befb TONbKO
CUCTEMHBIN NOLXO B PELEHUN BO3HUKAOLWMX NPOGIEM MOXKeT AaTh
NONOXUTENbHBIA 3dEKT U NOBLICUTL 06K YPOBEHb NPoAax 6eno-
pycckoro BBT Ha pbIHKax fpyrux rocyaapcrs.

aHHoe YuuTapsoe MNpeanpuarie
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APABCKWW NEPEQEN

BOEHHbIM 3KCNOPTEPAM NPUAETCA
MEPECMOTPETb CBOW CTPATETAW
M0 PEAJIN3ALNN BOOPYHEHUN
N BOEHHOW TEXHUKI

E20p MUXAVJIEBCKU, «Basp»
Yegor MIKHAILEVSKY, Vayar

ﬁTpaHbl bawxHero Boctoka u CeBepHoii Acdpu-

@HIC BIE \ VPR

KW B CUNY CBOE# 06LECTBEHHO-NONUTUYECKOIA
1 COLMANbHOM HECTabMNBLHOCTU BCErAa ABSA-
JINCb CTPATErMYeCKMM PbIHKOM cObITa Mpo- -
AYKLUU BOEHHOrO Ha3HayeHus. Pesonto-
LLMOHHOE LlyHaMU «apabCKoil BECHbI» ele
6onblue AecTtabunnM3npoBano 3ToT B3PbIBO-
OMacHbIi PEer1oH 1 3acTaBUIO TPAAULMOHHBIX
NOCTaBLMUKOB OPYXUA NEPECMOTPETL CBOW
CTpaTerMn no peanu3aLum BOOPYXKEHUIA U BO-
€HHOM TeXHUKN B apabCKMUX CTpaHax.
MbiTasicb OLEHMTb MOCNEACTBUA «apabCKon Bec-
HbI» U [aNbHENWYI0 3CKaNaLmio HanpAXKEHHOCTU B BINK-
HEBOCTOYHOM M CeBEpPOaPMKAHCKOM PermoHax, 3KCnepThbl
BeAyLMX MUPOBbLIX AHANIUTUYECKNUX LLEEHTPOB COCTABUN PENUTUHT
CTpaH OTHOCUTE/IbHO MoKa3aTenen [Mo6anbHOro MHAEKCA MUPO-

no6us. Cpeaun Gonee yeMm [BaALATU KPUTEPUEB OLEHKM OH YYUTHIBAN UMMNOPT M
3KCMOPT OPYXKMUS, OTHOWEHUA C COCEAHUMMU FOCYAAPCTBAMY, KONMYECTBO NpPO-

BeJEHHbIX BOWH B CTpaHe W 3a ee npefenamu (cm. mabauyy 1)...

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-
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).
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Mocne npoBefeHuUs NOJCYETOB

BawxHuit Boctok u CeBepHas Adpuka
OKa3sanocs, 4to JIueua notepsana

Middle East and North Africa

\ EXPERT

Tabnuua 1 I

Mecro B 061em peit-| UHaeKc mupontobus | MecTto B permoHanbHOM
mnrre \ Overall rank GPI score

peututre \ Regional rank
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Ha cerogHsiWwHMi geHb GNUKHEBOCTOYHbI PHIHOK BOOPYXXEHUIA 1 BOEHHOM
TEXHUKU COCTABASET TPU NpoLeHTa oT oblemnuposoro. Mo oLeHKkam 3Kc-
nepToB, B Gnuxkaiillee fecsaTunete oH GyneT CTPEMUTENbHO Pa3BUBATLCS
n Kk 2020 rogy pocturHet yposHs B 100 munnavnapgos gonnapos. Bnpouewm,
3TO KacaeTcs To/bKo GoraTbix cTpaH — y4yacTHul CoBeTa cOTpyAHUYeCTBa
apabckux rocynapcTs epcuackoro 3anuBa, roToBbIX BKIAAbIBaTh B CBOIO
060pOHY 3HauuUTebHbIE CpeacTBa. Tak, Toibko B npotwnom rogy 0A3J 3aka-
3anu y CLUA BoopyskeHuit Ha 06uwyio cymmy 40 Munnnapaos gonnapos. Mpu
3TOM LWeWXn He OrPaHNYNBAIOTCA LWL OAHUM NOCTaBLYMKOM. OHM NOKynatT
opyxwe y ®paHuuu, Benukobputanun u paxe y Kutas. B cBoto ouepeab,
CaypoBckas Apasus B Gnuxkaiilume naTb—AecsaTb NeT NNAHUPYeT BbIAEAUTb Ha
3aKynKy 60eBbix camo/1eToB 60 MUAIMAPAOB fONNAPOB U ele 30 NOTPaTUTL
Ha mogiepHu3saumto BMC. CornacHo BOCTUrHYTbIM JOrOBOPEHHOCTAM, Ip-Pusag
nony4ut ot CLUA Gonee BocbMugecsTi uctpeduteneit F-15 nocnegHux mogu-
dukauuii, a Takoke Beptonetsl «Anau» (Apache), «bnak Xoyk» (Black Hawk) 1
«Jluttn bepa» (Little Bird). MogepHU3upoBaTh CBOWU BOEHHO-MOPCKHME CUNbI
CaypoBckas ApaBusi NAaHUPYeT 3a CYET NOCTPONKK B BenukoOputaHum B
2011-2013 rogax Tpex Tpanblymkos Tvna «CaHpayH» 1 MofepHW3aLum Tpex
TaKux Kopabnei, UMelolmMxcs B cocTaBe (h10Ta, 40 YPOBHS, CYLLECTBYIOWErO B
GpuTaHckux BMC. Tpanblumky 6yayT oCHaLLEHb! YNPaBASEMbIMU NOLBOAHBIMM
annapatamu «Cu Gokcy, no3sonstoLWMMIU 0GHAPYKUBATL U 00E3BPEXMBATH
mopckue mMuHbl. Kpome Toro, CaynoBckas ApaBus ABnseTcA Takke W no-
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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
Arabia in 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

&




BIIK \ VPK

TEHLMANbHLIM NOKYNaTenemM Au3eNbHbIX NOABOAHLIX TOAOK. YTO Kacaetcs
OCTafibHbIX CTpaH BAMXKHEBOCTOYHOTO PEr1oHa, TO Kak U npexae oHu Gyayt
Cneynanu3npoBaTbCs Ha MOAEPHU3ALMUM UMEIOWMXCS CUCTEM BOOPYIKEHMI 1
3aKyMKe OPYXUS HA TaK HAa3bIBAEMOM BTOPUYHOM PbIHKE.

AHanusupys ypoBeHb BOEHHbIX PacxofoB cTpaH Mepcuackoro 3anuea,
Heo6Xo[MMO OTMETUTb, YTO 3a FPOXOTOM PEBOJIOLUIA «apabCKO BECHbI»
MUpOBas 06LLECTBEHHOCTL HECKOJIbKO 0C/abuna ceoe BHUMaHWe K Wpaty,
KOTOPBI 3TUM W NOCMEL N BOCNO/Ib30BATbCH, YTOObI YKPenuTh CBOW NO3ULMUM
B pervoHe. Onacasich pactyuwero BausHus MpaHa u He umes cobCTBEHHbIX
NpesnpUATUi BOEHHO-NIPOMbILLIEHHOMO KOMMIEKCA, CTPAHbl — HE(TAHbIE IKC-
nopTepsl BKIaAbIBAIOT 3HAYUTENbHBIE CPEACTBA B 3aKYNKY HOBbIX 06pa3LoB
OPYXKWUS U BOEHHOI TEXHUKM.

TpagnumoHHo CLLUIA 1 EBpona fOMUHUPYIOT Ha 6NUMHEBOCTOYHOM 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 XYPHANUCTaM
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 N03TOMY MHOTMe IKCMepThl 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, nnaHMpoBanoch
noctasutb nATb aueu3nmoHoB 3PC C-300MMY-1 Ha cymmy okosno 800 mun-
nnoHoB ponnapos. OgHako B cootBeTcTBMM C pe3onioumen Coeta besonac-
Hoctv O0H N2 1929 o BBegeHMM 3M6APro Ha NOCTaBKY BOOpPYXKeHuit Tere-
paHy 3TOT KOHTPAKT Obin aHHynMpoBaH. Mogo6Has cuTyauus npousoLwna
n ¢ Memenom. OH Takxe paccMaTpUBaNCca Kak NoTeHLUMaNbHLIA NOKynaTesb
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 3aH5/ICA NOUCKOM HOBbIX IKCMOP-
TEpOB N5 CBOEK 060POHKN U MHOFOCTpa-
AanbHelii Mpak. Mo mepe npubanxeHus
CPOKa BbIBOAA aMepPUKAHCKUX BOMCK
BCe 0CTpee CTaHoBUTCA Npobiema cno-
COOHOCTU MPAKCKMUX HALMUOHANbHbBIX
CUNOBBIX CTPYKTYP CaMOCTOATENbHO
o6ecneynBaTb BHYTPEHHIOK U BHeLW-
HI010 6€30MaCHOCTb CTPaHbI.

Mo olEeHKaM BOEHHbIX CMELUANNUCTOB, B BOOPYKEHHbIX cunax Wpaka
Ha CErofHAWHMIA AeHb OTMEYAETCA Cepbe3Has HeXBATKa GPOHeTeXHUKH,
CaMOXOJHOM apTUANEpun, NPOTUBOTAHKOBLIX CPEACTB U CTPEKOBOIO
opyxus. Kpome Toro, HOBOMY UpaKkCKOMY KOMAHOBaHUIO HEOHXOAUMO

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

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 Iraqgi 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 Takke Poccumny, — 3aasun
npefcTaBUTENb MUHUCTEPCTBA 060poHbI Mpaka Myxammep anb-Ackapu.
O3Hayaet nn 310, 4To Mpak HamepeH BOCCTAHOBMTb POCCUIACKUIA BEKTOP
BOEHHO-TEXHUYECKOrO COTPYAHMYECTBA? B Nto6OM Criyyae, TaKyio BO3MOXHOCTb
UCKITIOYaTb Henb3s. Tem Goiee YTO COBETCKOE, a TENEPb YKE POCCUICKOE OpyHKUME
OT/IMYHO 3apPEKOMEH0BANO Ce6l B CIOXHBIX MPUPOAHO-KIMMATUYECKUX YCIIO-
BusAx banxHero Boctoka. HaBepHoe, nostomy B 50-80-e roabl XX Beka 0gHUM
U3 NaBHbIX NOTpe6UTENel COBETCKOrO Opy)us 6bi1 MMeHHO Mpak. CTouT yuunTbI-
BaTb U eLLe OfiH HEMANOBAXKHBIN (DaKTOp. BoopyeHWe He MOXKET NOCTaBAATLCS
Bpa3pes C MOArOTOBKOI CELMaNUCTOB MO ero 3KCMyaTaLum U 06CyKUBAHUIO.
MepeobyyaTb BOEHHOCYXALLMX HA UHbIE 06PA3LbI OPYXHKUS U BOEHHOM TEXHUKM
LOCTaTOMHO [IOPOrO W, KaK TOBOPUTCS, MOXET BETETb N06OMY rocynapcTay B
Koneeuky. Tak uTo Hecny4aiiHo npe3uaeHT Vpaka xananb TanabaHu, BbicTynas
nepe XypHanucTamu, 3asBui 0 roTOBHOCTU CBOEW CTPaHbl 3aKynaTb MMEHHO
POCCHIACKOE OpYIKME, KNOTOMY KaK OHO AeLEBOE U HALEXKHOoey.

Ewe ofHWUM aKTOPOM, KOTOPbI MOXET
OKa3aTb CyWeCTBEHHOE BAUAHUE HA Pbl-
HOK BOOPYXEHUN B BINKHEBOCTOYHOM
peruoHe, cTano obpalieHne pyKoBOACTBa
[TanecTMHCKOM HaUMOHANbHOW afMUHU-
ctpauuun B Coset besonacHoctu OOH ¢
npocb6oi NpKU3HaTL HE3aBMCUMOCTb Nane-
CTUHCKOTO rocyapcTea 1 onpeaesuTb ero TOYHbIE rpaHnLbl. PakTuyecku ato
03Hauvaer, YTo XuTenu 3anagHoro 6epera peku MopaaH 6epyT Kypc Ha 0aHO-
CTOPOHHEE MPOBO3rNalleHne He3aBUCUMOCTY, He AOKUAAACH HA TO COracus
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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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W3paunsa. Ecau MHA peicTBUTENBHO CTAHET HE3aBUCUMMOW, MHOTUE CTPaHbI
pernoHa MOryT BBECTW 3aNpeT Ha U3PauibCKylo 060POHHYI0 NPOAYKLMIO.
«Mbl BOMKHBI BbITb FOTOBBI K TOMY, YTO OJHOCTOPOHHEE MPOBO3rialleHune
rocynapcTBeHHOCTM nanectuHues B OpraHusauun 06beguHeHHbix Hauuii
npuBeneT K 60MKOTY N3panibCKOil BOBHHOW TEXHUKUY, — 3asBUJ BbICOKO-
MOCTaBJIEHHbIN COTPYLHUK MUHUCTEPCTBA 060POHLI M3pauns.

MpepcTaBuTeN U3pamnbCKOro BOEHHO-NPOMBIWAEHHOTO KOMMNeKca U
paHee 6blIM 06ECMOKOEHbI NEPCNEKTUBAMMU KPYMHBIX HALMOHA/IbHBIX 060-
POHHbIX KOMNAHUIA, KOTOpbIE 13-3a rN06aNbHOr0 IKOHOMUYECKOTO KpU3mca
¥ NNaHWPYyeMOro 3anafHbIMM CTpaHaMm BbIBOAA CBOMX BOMHCKUX KOHTUH-
reHToB 13 Mpaka n AdraHuctaHa MoryT noHeCcTu cepbesHble hUHAHCOBbIE
notepu. OgHako npusHanue MHA OpraHusauueit 06beauHeHHbIX Hauuit
HAHeCeT HaLMOHaNbHLIM 060POHHBIM KOMMAHUAM ropasfo 6oNbLUIA YPOH,
HeXenu rnobanbHblit KpUsmc. B To e BpeMs Henpu3HaH1e He3aBUCUMOCTU
ManectuHbl 3anafHbIMKU CTpPaHaMM NPUBELET K OYepeAHOMY KpPOBaBOMY
ONIMKHEBOCTOYHOMY KOH(AMKTY. A 3TO 3HAYUT... HOBbIE KOHTPAKTLI Ha
06HOB/NIEHME apceHanoB NPOTMBOOOPCTBYIOLLMX CTOPOH.

OuyepenHOW TOYKOM HA NOAUTUYECKOI KapTe MUPa, K KOTOPOi NPUKOBAHO
BHUMaHue obwecTBeHHOCTH, cTan H0xHbiit CyaaH, oTaenuBuiics ot Pecny-
6nukn CynaH B wione 3toro roga. [naeHoi Npo6aemoit fByX rocyfapcTs fo
He[lJaBHero BpeMeHW aHaNUTUKM cunTanm pasHble pennruu. 0HaKo Ha camom
Aene NpUYMHbI NPOTUBOCTOAHUA KPbUIUCH B pasaene HedTAHbIX boraTcTs
CTpaHbl. 3HauMTeNbHasA YacTb NPOMbIWIEHHO 3HAYUMbIX MECTOPOXAEHMIA
YrNeBOJOPOLOB PACNoNOXEHa B MOrPaHUYHbIX MEXAY CEBEPOM U 1OrOM
paitoHax. MimeHHO 3a obnafaHue UMK M Benach MHOMONETHSAS KPOBOMPO-
JINTHasA BOWHa.

Mo oueHKam 3KCNepToB, NbITAACh 3aWMUTUTL CBOW HE(TAHbIE MECTOPOX/e-
Hua, F0xHbI CyaaH BCKope NpeBpaTUTCS B OQHOTO U3 KPYMHeNHLWnX MMNop-
TEpoB BOOPYXeHuit Ha AQpuKaHCcKoM KoHTUHeHTe. KoHKypeHTHas 6opbba
3a HOBbIi pblHOK pa3sepHetca mexpy CLIA, Poccueit, Kutaem, YkpauHoii
W, BO3MOXHO, BenukobputaHueit. B nepcnekTuBe Ha «NaKOMbIil KycoueK»
OpYXKeNHOro «N1pora» B CerMeHTe BOEHHON aBMaTeXHUKW MOTYT N033apUTbCA
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
in September will lead to a boycott of Israeli military equip-
ment,” 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.

Monutuyeckune Mepbl, NOBAUABLUNE HA NOCTABKU Boopy)«euuﬁ B HEKoTopble apaﬁcuue rocypapcrea

Political measures that influenced arms supplies to certain Arab countries

26 despans 2011 roga Coset besonacHoct O0H Hanoxwun ambapro Ha NocTaBku BOOpyeHuii B JIuButo. [laHHOe pelueHune 6bi0 NPUHATO B pe3ynbTaTe
CUCTEMATUYeCKOro HapyLeHNUs NpaB YeNoBeKa, BK0OYas NOfaBJEHNE aKLUMl MUPHBIX AEMOHCTPAHTOB JIMBUICKUM NPaBUTENbCTBOM.

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 col03 HanoXua 3M6apro Ha NOCTaBKU BOOPYXeHMit B CUpUIo B OTBET HA NOAABNEHUE CUPUIACKUMU 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 niona 2011 roga EBponeiickuii 003 cHAN 3M6ApPro Ha NoCTaBkM BOOPYxeHUit CyaaHy, YTO OTKPLIIO NyThb AN1A SKCMOPTA BOOPYXEHUit Kak B Pecnybnuky
CynaH, Tak 1 B nonyumBlLMit HegaBHo HezaBucumocTb KOxHeli CypaH. \ On 8 July 2011, the European Union lifted its embargo on arms supplies to Sudan.

KpynHeiwumu BoeHHbIMM umnopTepamu B CeBepHoit Adpuke B nocnea-
HUe roabl Obinn fBe cTpaHbl: Erunet genan 3akynku B CLUA u FepmaHuy,
a Anxup nonyyan opyxue B 0CHOBHOM 13 Poccumn. MHoromunnnoHHble
KOHTPaKTbl Ha NOCTaBKY POCCUINCKNX BOOPYXEHUW 0 HeJlaBHEro BPEMEHH
umena u Jinems. Mo cambiM CKPOMHbIM OLLEHKaM, CyMMa 3aK/IO4YEHHBIX J0-
rosopoB Ha 2010-2013 roabl BapbupoBanach Ha yposHe 1,99 munnuapna
ponnapos. OgHako BBefeHue cankuuin Coseta besonacHoct O0H Ha no-
CTaBKy BOOpYXeHui [xamaxupuu npeBpatuau B npax Bce QUHAHCOBbIE
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 KPYMHEWLINX APABCKWX CTPAH — UMMOPTEPOB NPOLYKLAK
BOEHHOI0 HA3HAYEHWA (3A 2005-2010 IT.)*

TOP ARAB ARMS IMPORTERS (2005-2010)*

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

6999
4267

Vopaarus \ Jordan B |

7
6

Cypat \ Sudan 3

81
63
7

98

*Mo AaHHbIM CTOKroNbMCKOTO MEXAYHAPOJHOO MHCTUTYTa UccnefoBaHui npobnem mupa (SIPRI)

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

Ho Poccua He efnHCTBEHHas CTpaHa, KoTopas notepana OT rpax-
LAHCKOI BOWHbI B JIuBUU. PpaHuusa AnWwMAach KOHTPAKTOB Ha 387
MUANNOHOB [0ANapoB, XopBaTus — Ha 20 MuannoHos, a Witanua — Ha
442 munnuoHa. Bnpoyem, notepu ®paHumm no «nepcnekTUBHbIM» Npo-
rpammam, KOTopble B CUy «(POpPC-MaXKOPHOM» CUTyaLMKU MOTYT OKa3aTbCA
Hepeanu3oBaHHbIMU, 3HAYUTENbHO Bbille. Ho ecnu y Hee WaHC xoTa 6bl
Y4aCTUYHO BEPHYTb NOTEPAHHOE ecTb, TO y Poccum Takoro waHca Her.
Jlnpepsl nuBuniickoro MepexoAHOro HaLMOHaNbHOTO COBETA AN MOHATb,
uTo cTpaHbl HATO, chirpaBiine pewarnwyo pofib B rpaXaaHCKoN BoliHe
Ha CTOpPOHe ONMO3MLMKW, NOAYYaT NPeUMyLLecTBO NpW pasfene NUBUIA-
CKOro «HedTAHOro nupora». JKCNepThl TaKKe 0TMeYaloT, 4To B Ciyyae
nepeBOOPYKEHUsA CTPaHbI NepBbiMU B 04epean Ha umnopt GyayT CLUA u
eBponeiickue rocyfapcraa.

\ 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.

0pHUM 13 Hanbonee NepcnekTUBHbIX A MOCKBLI B HacToslee BpeMs
ABNAETCA CUPUIACKUI PEIHOK BOOPYXKEHUIA. B CBA3M € NpaKTUYecKu nosHOM
notepeit B 6AMXKHEBOCTOYHOM PErvoHEe PLIHKOB opyxus WpaHa v Jlusuu
OH NpuobpeTaeT NOUCTUHE CTPaTErMyecKkoe 3HayeHue. Tem bonee 4To
06Kt NPorHo3upyeMblil 00bEM NepcneKkTUBHLIX KOHTPakToB ¢ Cupueii
3KBMBAJIEHTEH MO CTOMMOCTM 3aKynkaM POCCUICKUX BOOPYXKEHWUI BCeMU
ocTanbHbIMK cTpaHamu banxkHero BocToka...

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.

Kakoii BbIBOA MOXHO cfienaTb U3 BCero BbllecKka3aHHoro? HaeepHoe,
TONIbKO OfMH. YKpenneHue cTpaternyeckoit ponu NpaHa B pernoxe, BbiBoj,
MHOCTPAHHOTO KOHTUHreHTa u3 Wpaka, nanecTuHcKkuil BOnpoc u obpeteHune
He3aBucumocTu KOxHbim CyaaHoM nocTeneHHO NOABEPraloT yCTOABLIYIOCA
cxemy GYHKLWOHUPOBAHMA PErMOHANbLHOTO PbIHKA BOOPYXKEHUI 1 BOGHHO
TEXHWUKW KapAMHanbHbIM M3MeHeHuAM. B cBolo ouyepefb, CKOPOTEYHOCTb KOH-
tnunkTa B JIMBUM cambiM cepbe3HbIM 06pa3oM yaapuia no npubbIIu opyxeii-
HbIX IKCMOPTEPOB U NpPEXe BCEro POCCUACKUX 060POHHBIX NpeanpuATUil.
Bbinn notepsAHbl MHOTWE BBITOAHbIE KOHTPAKTbl HA MOCTABKY BOOPYXEHMUIA
1 BOEHHOII TeXHUKU. MofoOHble 0OLLECTBEHHO-NONUTUYECKUE NOTPACEHMS
npeanonaraloT Co3faHne NPUHLMNMANBHO HOBBLIX MOJeNell peannu3ayum
KPYMHbIX BOEHHbIX KOHTPAKTOB, B KOTOPbIX OYAYT YUYUTHIBATLCA KOMMEpYe-
CKMe PUCKM NpeAnpusTUii 060POHHO-MPOMBILLIEHHOTO KOMMIEKCA.

\ STRUCTURE OF PLANNED IMPORTS TO LIBYA IN 2010-2013

JkcnopTep Mnanupyemblit uUMnopT
Exporter (mnn $) \ Planned
imports (mln USD)

19900
6857
Wtanusa \ Ital 4420

Opanyr France
Xopeatus \ Croatia I

There is probably only one conclusion that can be firmly
made from the abovementioned facts. The strengthening of
Iran’s strategic role in the region, the withdrawal of foreign
troops from Iraq, 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. In its turn, the events in Libya had an immediate
impact on the profits of arms exporters and, primarily, Rus-
sian 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.
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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 MEPBOM 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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WARFARE |-

L

B cTaTbe paccmatpuBatoTcs cneaylowne Hanpas-

JIEHWS COBEPLIEHCTBOBAHUA cpeacTs 6opbObl ¢ BTO:

S CO3[,aHMe CUCTEMBI MPOTUBOAEHCTBUS CNYTHUKOBbLIM
PaANOHABUTALMOHHBIM CUCTEMAM;

> noBbllWeHne 3DdEKTUBHOCTU CyLWECTBYIOWNX 3e-
HUTHbIX paKeTHbIX koMmnnekcoB (panee — 3PK) nytem
BBeJeHUs B UX COCTAB ONTUKO-3EKTPOHHBIX KaHaN0B
0OHapyxeHus;

»=» CO3/1aHUe CNeLUANbHbIX KOMNIEKCOB NPOTUBOAEN-
CTBUS BbICOKOTOYHOMY OPYXKMIO C 1Ia3epHbIMU cuCTe-
MaMu HaBefeHus;

B CO3/1aHMe KOMMJIEeKCa CnelnanbHoro BOOPYKEHNUA
Ha OCHOBE MOLYHbIX 1a3€PHbLIX FEHepaToOpoOB.

[0BOpPA 0 NEPBOM HanpaBJieHUU, HEOOXOAUMO
OTMETUTb, YTO B HACTOSALLEE BPEMA CNYTHUKOBLIE
paguoHaBuraumoHHele cuctembl (panee — CPHC)
NPOYHO BOLIM B MOBCEAHEBHYIO XN3HEAEATENbHOCTb
CTPYKTYP, UCNONb3YIOWMX TEXHUYECKME CPefCTBa Me-
cToonpeaeneHns 00bEKTOB Pa3IMYHOro Ha3HAYEHUS.
HauGonbluee pacnpocTpaHeHUe MOAYUYUAU CUCTEMBI
GPS n FTNOHACC.

Linpokoe npumenerne CPHC GPS u INTIOHACC oby-
CNOBWUNO CTPEMIEHME UX CO3JaTeNeil K NOCTOSHHOMY
COBEPLWEHCTBOBAHUIO OCHOBHbIX XapaKTepUCTUK, B
TOM Yncne nomexo3sawmieHHoctu kKak CPHC B uenom,
TaK M HaBUTALMOHHOW annapaTypbl noTpebutenen
(nanee — HAM) B yacTHOCTM.

WccnepoBaHus nomexo3awmuerHoct CPHC, npo-
BELlEHHbIE K HACTOALLEMY BPEMEHM, NO3BONIAIOT CAe-
NaTb clegyiolme BbiBOAbI.

1. OTpenbHble UCMbITAaHWUA NOCTAHOBLLUKOB NOMEX
HATl He saBNAOTCA OCHOBAHWEM NS OKOHYATENb-
HbIX BbIBOLOB, TaK KaK UX pe3ynbTaThl Apyr OT Apyra
CUNBHO OT/IMYAIOTCA, @ CaMW UCMBITAHWUA NPOBOAU-
JIUCb C UCTIONb30BaHUEM ycTapeBLumnx o6pasyos HAT.
Kpome 37T0ro, HeT Hay4Ho 060CHOBAHHbIX OLEHOK
NOJYYEHHbIX PE3YNbTAaTOB C Pa3bACHEHUEM MPUYUH
BO3HWKHOBEHMA COOEB M cpbiBa paboThl, a Takxke
COMOCTABUTENbHOMO aHaNN3a NJOTHOCTEH MOLLHOCTH
nomex B panoHe npuemHbix aHTeHH HAI, co3pasae-
MbIX PA3/IMYHBIMU UCTOYHUKAMM MOMEX.

2. AHanu3 BO3MOXHOCTW BCKPLITUS 3aKPbITbIX KO-
LOB, NPUMeHAEMbIX Ans GOPMUPOBAHNUSA HABUraLm-
OHHOTO CUTHanNa, B peajbHOM Maclutabe BpemMeHU
nokasan:

M BCKPbITUE 3aKPbITHIX KOAOB ABNAETCA COXHOM
TEXHUYECKOW 3afjavei;

»=» A1 HOPMMPOBAHUA CUTHANA NOMEXU HeobX0AUMO
NONb30BaTbCA TONLKO anpUOPHO M3BECTHLIMU AaH-
HbIMK O MPUHUMNAX GOPMUPOBAHUA HABUTALMOHHBIX
CUTHAIOB U UX YACTOTHbIX CMEKTPaX;

B KpYr BO3MOXHbIX BULLOB NOMEX BECbMA OFpaHUYeH.
Hu3kas ckopoctb nepegaun uicdopmauuu (50 6ut/c)
npu WKUPOKOM cnekTpe curHana (>20 Mry), obecne-
yuBawlem ero 6asy no 56 nb, TpebyeT co3naHus
MOLYHbBIX MACKMPYIOWMX WUPOKOMOAOCHbIX MOMEX.
Y3Kkue nuku aBTOKOPpENALUOHHON DYHKLMKU CUTHA-
nos, ucnonbsyemsix B CPHC, co3patot npeanocsbinkm

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

m» development of a system for countering radio

navigation satellite systems;

»» improvement of existing SAM systems by integrat-

ing optronic acquisition channels into them;

»m» development of special systems for jamming laser-

guided precision weapons;

m» 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;

»m 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:

»m» 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 isseffective, but there

are no sufficient data on its performance in case any
special measures to protect the navigation equip-
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CIIACHTE/IBHEIE [IOMEXY \ ELECTRON 5 \ K CYyWeCTBEHHOMY CHUXeHUI0 3heKTUBHOCTM [Tepeparymk moMex KOMIUIEKCA ment are taken;
d - F [ \ PETPAHCAALUMOHHBIX U UMUTUPYIOLLUX NOMEX. «OnTumMa» » 3s there are three frequencies of naviga-
= " T - 3. AHanu3 3(heKTUBHOCTU NOMEXOBOrO BO3- Optima's jammer tion sigqals énd three types of codfes for their
Y peiicteus Ha HAI curHanoB ¢ pasnuyHbiMu modulation, jamming on three carriers spaced
o 3aKOHaMu MOAYNALMM NOKa3an: 400 MHz apart is required. A distinctive feature
=S MPUHLMUNWANBHO B Ka4yecTBe NOMEX0BbIX MO- of the frequencies emitted is the fact that they
YT NPUMEHATLCA CAEAYIOLIME BULHI curHramosz Ere ultrahallmcznics) (le=L1,575.42 M;lz_I ((154)),
rMagKui, WymoBon npuuenbHeld, Kog onpa 2=1,227.6 z (120) an = 1,176.45 MHz (115
M 4aCTOTHO-MOAYANPOBaHHbIA. CooTHOWeHNe of the same emitter (10.23 MHz frequency
3¢ HEKTUBHOCTU UX NMPUMEHEHUSA CETOAHA He standard);
OYEBM[JHO, @ aNpUOPHO OTPULATb KAKOW-TO U3 »» additional T-coded modulation of received
PA3MEIIEHWE 3/IEMEHTOB KOMIJIEKCA «OIITUMA-3,  @me HUX HET OCHOBaHMWil; navigation signals in the navigation equipment
»» 3P PeKTUBHOCTL NPUMEHEHUS TNAjKoro rap- makes narrow-band interference less efficient;
MOHMYECKOro CMrHana A0CTaTOYHO BbICOKA, HO » efficiency of frequency-modulated jam-
ee CHUXeHMe B Cyyae NPUHATUA CneumanbHblX ming, particularly frequency deviation and
mep 3awmTtsl HA He nccnepoBaHo; frequency-tuning rate need further studies;
‘G\;L‘e"": GSM H%’T"“ge”"fc:;m iHTeHHa ‘ DD 1CMO/b30BAHME TPEX YACTOT M3/yYeHMs Ha- BI0K ynpaBneHus »m interferences with code and phase shift
antenna rectiona antenna APYrum nepepatynkaMm Komnnekca . .
Pz To the system' other jammers BUTALMOHHBIX cer6anos ¥ Tpex TUNOB KOJ0B ANA E'::tﬂrzlfand keymg,l based on referel?ces for.med in the
UX MOAYNALMK TpebyeT CO3AaHUsA NOMeX Ha Tpex ek Gl general-purpose .nav_1gz?t1on_equ1p.ment can
Hecylux, pasHeceHHbIx Ha 400 MIy. OcobeH- be the most effective in jamming objects using
HOCTbIO M3/Ty4aEMbIX YaCTOT AABAAETCA TO, YTO BCE closed sources.
§§§§Bnem D@em OHM ABNSAIOTCA rapMOHMKaMM BbICLIEr0 NOPAAKa i = 4. By using the mechanism of built-in control
Control and communication unit (L,=1575,42 Ml'u (154), L,=1227,6 MI'y (120) . = with the aim of identifying deliberate imitat-
n L, =1176,45 MI'y (115) oaHoro usnyyatens ; - ing jamming signals, the operator can consi-
(cTanpapta yactotsl 10,23 Ml'y); i derably hinder their production and decrease
»=» ucnonb3oBaHue B HAI gononHuTensHon mo- H their effectiveness. The technique is based
F 6ok DYAAUMU MPUHATBIX HABUTALMOHHbBIX CUTHANOB on detecting the deviation between certain
| e Anenta GSM \ GSM antenna —> A;Te”:,a y|:3 "el”\";‘:';“”te““a" cneunanbHeiM T-KOAOM CHUKAET 3(heKTns- parameters of the signals produced (emission
| Special signals : orarechionat THb antenna HOCTb Y3KOMONOCHBIX MOMEX; and detection moments, Doppler shifts, etc.)
transmitting unit \ »m» BONPOCHl OUEHKU 3DDEKTUBHOCTM BO3AeEN- and those considered to be standard.
'u”arﬁ:&“ﬁfd‘fjmﬁ’;ﬁ”" { ! CTBUA YACTOTHO-MOJY/IMPOBAHHbBIX MOMEXOBbIX 5. Jamming efficiency increases at the stage
Jammer's direction diagram D CuUrHanoB TpebyioT aanbHeilwen npopaboTKu of signal lock and considerably decreases when
b KacaTeNbHO AeBWaLMM YacTOTbl U CKOPOCTU ee ad. the navigation equipment is tracking a naviga-
/ i nepecTpoku; ) R tion signal. . .
CoepuHuTenbHbI Kabens K1 (100 M) Wkap A APM\Workstation =D MOMEXO0BbIE CUrHaNbl C KOAO0(hA30BOWM MaHU- _-I-'.' As a result, only those jammers, which are
K1 connecting cable (100 m) Automated control system nynsaumeir, NOCTPOEHHbIE HA OCHOBE OMOPHbIX borne by aircraft and have high energy poten-
curHanos, dopmupyembix B HAM obwero Ha- tial, i.e. high radiant power and directivity of
3HayeHus, MoryT 6biTb Haubonee 3hdekTUB- radiating aerials, are able to jam the navigation
A HbIMU Npu noaasnenun HAM, ucnonb3youweit S equipment of cruise missiles atlong ranges,
3aKpbITble KOAbI. cnepufanbm,.x especially of the missiles guided by adaptive
I. 4. Wcnonb3oBaHne MexaHU3Ma aBTOHOMHO- . .C:'ff‘a’wlﬂ arrays. In addition, jamming is to be conducted
| s— | pecial signals g g
[_] - ro KOHTPOASA C Leblo BbISBAEHUA CUTHANOB tranemitting unit byGtargedt.range and sthlch;ng. —
npefHaMepPeHHbIX UMUTUPYIOLLMX NOMEX C Mo- round jammers are able to ban unauthorise
\ / BAIOK NUTaHUA U KOHTPONA CnepylolWmnmM UX UCKNIDYeHMeM U3 npolecca i survey control of objects in peacetime and
S Power and control unit HaBUraLMOHHO-BPEMEHHBIX ONpeaeneHuit cy- prevent the enemy from using the navigation
LeCTBEHHO 3aTpyAHAET npoLecc ux hopmupo- equipment in a tactical zone for data support
BaHWsA 1 CO3[aeT NPefNOChUTKM K CHUKEHUIO UX of troops and aviation systems.
3t eKTUBHOCTU. YKa3aHHbI MeXaHW3M OCHO- A ground system producing a continuous
BaH Ha BbIABNEHWW OTKIOHEHUI B 3HAYEHUAX jamming area is able to protect objects from
»»  (PTIMA-3 LAYOUT pAja napameTpoB CUrHanoB (MOMEHTOB U3- cruise missiles by means of barrage jamming
JIYYEHNA U NpUeMa, JONNEPOBCKUX CABUMOB U by target range and switching.
T. Ai.) OT 3HAYEHMWiA, BbIABAEHHBIX U3 NPUHATOrO All these factors predetermine the structure
anbMaHaxa. of navigation countermeasures.
5. dpdekTuBHOCTb nofasnenns HAM Bbiwe IMPROVEMENT OF EXISTING SAM SYSTEMS
Ha 3Tane 3axBara HaBUraLMOHHOIo CUrHana u Eg::pma“”" " g:/\w;if:i\ﬁgi&vkomc ACQUISITION
CYLLECTBEHHO CHUXAETCH B PEXMUME CEKEHUS Power and
At HAT 3a HaBUraLUMOHHbLIM CUFHANOM. control unit Recent local conflicts have revealed that
= 3T0 NPUBOANT K TOMY, YTO TOJILKO MOMEXOMNO- modern combat operations are conducted
—
(=
=
m
o
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Suppression area

Mepepatunk nomex (9 KOMNNEKTOB)

Jammer (9 units)

ACY nepepatumMkammu nomex

Automated jammer control system

PapnokaHansl AUCTAHLMOHHOTO
ynpasneus (GSM, YKB)

Remote control radio channels
(GSM, VHF)

»=» (FTIMA-3 S5YSTEM FOR JAMMING GPS RECEIVERS
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CTaHOBLUMKM, pa3MelLeHHbIe Ha NNETHO-
NobeMHbIX CPEACTBAX M 0bnafatolme
BbICOKMM 3HepronoteHuuanom (60sb-
WOV MOWHOCTbIO U3NYYEHUA U BbICO-
KO/l HanpaBNeHHOCTbIO W3/yyatolnx
aHTeHH), cnocobHbl nogasuts HAM
KpblnaTbiX paKeT Ha 6OoNbWUX fanb-
HOCTAX, 0COGEHHO B CNlyyae NpuMeHe-
HUA OAS WX HAaBELEHWUA afanTUBHbIX
aHTEHHBbIX pewweTok. [pu 3ToM fomxkeH
OCYLECTBAATLCA PEXKMUM MOCTaHOBKM
NpULENbHbIX N0 NPOCTPAHCTBY U Bpe-
MEHU NoMex.

MomMexonocTaHOBLMKY, Pa3MeLLeH-
Hble Ha noBepxHocTu 3emnu (An6o
B61M3M Hee), cnocobHbl obecneyn-
BaTb HefoNylleHUe HEeCAHKLUOHU-
pOBaHHOI TONONpPMBA3KM 06BLEKTOB
B MMPHOE BpeMA W NpepoTBpaleHue
ucnonb3oBaHusa npotusHukom HAI B
TaKTUYECKOW 30He ANis pelleHus 3a-
Aay vHbopMaLnoHHOro obecreyeHuns
BOWCK M NMUNOTAXHO-HABUTALMOHHBIX
KOMMEKCOoB.

HaszemHas cuctema, co3patouas
CnnowHyto 30Hy nopasneHusa HATI,
MOXET NPUKPbIBATL 0OBLEKTHI OT yaa-
POB KpbINaTbix paKeT MyTeM CO3AaHuA
3arpaguTesibHbIX N0 MPOCTPAHCTBY U
BPEMEHU PEXMMOB NOMEX.

Bce 3Tn hakTopbl ABNAIOTCA ONpepe-
NAOWMMK Npyu GOPMUPOBAHUK ULEOD-
JIOTUM NOCTPOEHUA CUCTEMBI TPOTUBO-
peicteua HAT.

lMepexops K pacCMOTPEHUIO BTOPO=
ro HanpaeJsieHus, HeoOXo[MMO OTMe-
TUTb, YTO IOKANbHbIE BOIHbI NOCNEAHNX
NET NOKa3ann: coBpemMeHHble 6oeBble
AeNCTBUSA BEAYTCA B YCNOBUAX OXe-
CTOYEHHOI Pafno3NeKTPOHHOI 6opb-
6bl (nanee — P3b). Bbicokas cTeneHb
3/1eKTPOHU3ALMMN COBPEMEHHbBIX CUCTEM
BOOPYKEHUS U HANNYWE COBEPLUEHHBIX
cpeacts P36 y npotuBo6opCTBYIOLMX
CTOPOH 06ycnaBianuBalOT HeobXoan-
MOCTb NpoBefeHnUs paboT no nosbl-
weHunto 3hHeKTUBHOCTU NMPUMEHEHNS
3PK B CnoxHOW pafn03eKTPOHHOW
06cTaHoBKe.

OnHMM U3 nyTeil peleHns yKasaHHOM
3afauun ABNAETCA BBefeHWe B COCTaB
3PK onTuKO-311€KTPOHHbIX KaHaN0B 06-
Hapy)XXeHUs WU COMPOBOXAEHUA Lenu.
Mpyu 3TOM BO3MOXHO NPUMEHeHUe Kak
MaCCUBHbIX — TEJIEBU3NOHHBIX U TEMJO-
BU3MOHHbIX, TAK U aKTUBHbIX CPEACTB —
na3epHblX faNbHOMEPOB 1 JIOKaTOPOB.

CTOMT OTMETUTB, YTO NPU KOHCTPYM-

POBAHUW ONTUKO-3NEKTPOHHbLIX KaHANOB
3PK Heo6x0AMMO yYuTHIBATb HEKOTOPbIE
0COBEHHOCTU UX PYHKLUMOHUPOBAHUA B
peanbHbix 60eBbIX YCI0BUAX.

Cocrae ACY nepeparumeaMu noMex

Structure of the automated jammer
control system

ABTOMaTU3NpOBaHHOE
paboyee mecTo onepatopa

Operator's workstation

Bnok cpeacts
nepefayn KomaHg
LUCTaHUMOHHOTO
ynpaBneHus

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-

VIHHOBAILIVI \ 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.

22/23

7

N

\§




Paccmatpuas TeneBmsu-
OHHble ONTUYECKUE BU3MPLI (fanee —
TOB), Bxopswue B coctas 3PK, xoTenocsh
6bl OTMETUTL BbICOKUE TeXHUHYECKUE U
IKCNAYATALMOHHbIE XapakTepucTuku TOB

«Kapat». OgHUM 13 NyTeld COBEPWEHCTBOBAHNS Xa-
pakTepuctuk TOB aBnAaeTca pacwmpeHue auanasoHa
ero paboTbl N0 YPOBHAM BXOAAIWMUX OMTUYLCKUX
curHanoB. [lansHeiilwee HapalneaHue ocnadnsto-
wux GunbTpoB 6yaet 3hdHeKTUBHLIM TONbKO B

c/ly4ae NPUMEHEHMs aBTOMaTa KOMNeHcaLuu
BO3[ENCTBUA CONHLA, KOTOPbIA JONXEH oTCe-
XWBATb B3aMMHOE PacnofNoXeHue onTuye-
ckoit ocu TOB 1 HanpaeneHus Ha conHue.
Wcnonb3osaHue B 3TOM clyvyae naasHoO
M3MEHALLEr0 CBOU XapPaKTePUCTUKK
HelTpanbHOro GuabTpa U aBTOMaTu-

YecKoe 3aKpbiBaHWe KpbILKKU HAHAbI
NO3BOJIUT PacWUpUTL 06M1acTb Npo-
CTpaHCTBa, B Npegenax kotoporo TOB

MOXeT BObiTb MpuMeHeH. BTopoit nyTb —
MCNoNb30BaHNE ONTUYECKON CUCTEMBI C
NepeMeHHbIM NOeM 3peHUs, aBTomMaTuye-
CKU YMEHbWAKLWMMCA NPU MPUBTUKEHUN K
HanpaBAeHUI0 Ha COMHLE.

C uenbio noeblwWeHus vyyecTeuTensHoCcTM TOB
U ero 3¢ HeKTUBHOCTM B CYMEpeyHoe BpeMa
BO3MOXHO UCNONb30BAHUE HOBOTO MOKOSEHUS
nepeparwlnx TeNeBU3UOHHbIX TPYOOK TMNA Kpem-

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

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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HWKOHa, 6oNiee YyBCTBUTENLHOTO, YeM HbIHE NpUMe-
HAEMbI BULUKOH, U CyNEepPKPEMHUKOHa.

Wcnonb3oBaHue KoppensLMOHHbIX aBTOMATOB 06pa-
OOTKM TENEBU3NOHHbIX U306 paXKeHNIH NO3BONT Cylie-
CTBEHHO NOBbLICUTb 3PekTuBHOCTL TOB B ycnoBusax
006/1a4HOCTU pa3NUYHON GANBHOCTH, OCYILECTBAATL
aBTOMaTU4YeCKOe CleXeHue 3a LieNbio, Haxoasaleiica
B Mofie 3peHNs M ee CeneKuMio Ha hoHe MeCTHbIX
npeameToB u ntul. MossneHue B none 3penus TOB
NTUL, UMEILWMX YTNOBble Pa3Mepbl, COM3MEpPUMbIE C
VINOBbIMU Pa3MepaMy Lesin, CHUKAET ero NOMCKOBbIE
BO3MOXHOCTU. PeweHune 310l NpobaemMbl BOZMOXHO
nyTem BBeAeHus B coctas 3PK onTuKo-3anekTpoHHOro
KaHana u3mepeHua JanbHOCTK.

Hanbonee shdeKTMBHLIM KaHaNoM U3MEpeHus
AanbHOCTW ABAAETCA NasepHblit aansHomep. Cospe-
MEHHbIA YPOBEHb PAa3BUTUA ONTUKO-3NEKTPOHHbIX
CPEeACTB N03BONIAET CO3/aBaTh AaNbHOMEPbI, paboTa-
fowe no AnddY3HEIM BO3LYLHbLIM LIeNAM, yAaNeHHbIM
Ha 20-25 KM. IPPEKTUBHLIM MOKET ObITb N1a3ePHbIii
AanbHomep, BCTpoeHHbI B TOB, ocobeHHO B ciydae
npMMeHeHNA KNHOOPMHON ONTUKM B €70 NPUEMHOA
4acTW W NepefatoLLeit BApUOONTUKU.

Wcnonb3oBaHue cnepawero ganbHOMepa no3BonuT
NOBbICUTb CKPLITHOCTb €ro paboThl U yBENUUYUT 3¢-
(heKTUBHOCTb B 06/1a4HYI0 MOTOAY.

Takum 06pa3oM, KOMNNEKC ONTUKO-3NEKTPOHHBIX
CpeacTB, NO3BONAWMX NOBbICUTb 3HEKTUBHOCTD
npumeHeHuns 3PK B cnoxHoi pagMo3eKTPOHHOI
00CTaHOBKe, JOMKEH BK/IIOYATb B CBOI COCTaB MOAEP-
HU3UPOBAHHbIN TeNIEBU3NOHHbIA BU3UP, TENIOBU30P
¥ NasepHbll fanbHoMep.

PaccmatpuBas TpeTbe HanpaBaeHue, OTMETUM, 4TO
B COCTaB CUCTEMbl BOOPYXKEHUS, UCNONb3YIOLWeil no-
NYaKTUBHYIO N1a3€PHYI0 CUCTEMY HaBEeAEHUS, BXOLAT:
B npuuenbHaa cMctemMa, Ha KOTOPYIO BO3NOXEHbI
(yHKLMM NOMCKa Lenu, NOACBETA ee 1a3epHbIM Iy4OM
W YAEpKaHMA Ha Hell NATHA U3NydYeHus;

B nosyaKTMBHas Na3epHas rosoBKa CaMOHaBefeHMs,
NPOM3BOAALLAA NOMCK NATHA U3NTyYEHUS, €r0 aBTOCONpPO-
BOXAEHME U Bblfayy CMrHan0B KOPPEKTUPOBKYM Tpaek-
TOPUM CUCTEME YNpaBEHNs pyNsMn GOEBOTO CPEACTBa.

OcHosHbIMU BUOAMU 60eBbIX CPeOCMB, OCHALAEMbIX
NoNyaKTUBHLIMU Nla3epHbIMU TONIOBKaMM CaMOHaBe-
LeHUA, ABNAIOTCA:

B KpbiNaTble paKeTbl MOPCKOrO W BO3AYWHOro 6asu-
poBaHus,

M ynpaBnseMble apTUNepuincKkme CHapsaabl,

M aBMALMOHHbIE yNpaBAsieMble PaKeThl,

B ynpaBnseMble U KOPpPeKTUpYeMble aBuabomOl,

M NPOTMBOTAHKOBbLIE yNpaBiseMble paKeTbl U CHa-
pAabl.

MeTopbl 3awutel o1 cpeacts BTO, Haxopsawmxca
B MOJIETE, MOTYT ObITb pa3feNeHsbl Ha ABe rpynnbl —
aKTMBHbIE U NMacCUBHble. AKTUBHbIE MpegnonarawoT
npsmMoe hm3nyeckoe BO3AeNCTBME Ha BbICOKOTOUHBII
6oenpunac. K HUM OTHOCATCA: OrHEBOE Mopaxe-
HWe ynpasnsemoro 6oenpunaca, paguMo3aeKTPOoH-
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VHHOBAIIVI \ INNOVATIONS

the test range in China Lake, California. They involved
successful tests of a CO, gas-dynamic laser-based
weapon system, which were followed by the tests of
an oxygen-iodine laser in 1992. Being a resounding
success, they proved that the goal of airborne laser
weaponry was indeed realistic.

Operating at a wavelength of 1.315 micron, a laser
weapon system delivers multimegawatt continuous
output power and is able to hit targets at a range of
up to 250-300 km. The first three aircraft equipped
with such laser weapons appeared in 2006. They were
used for round-the-clock patrol at an altitude of 12
to14 km, while remaining 200 km standoff.

The air is transparent forlaser beams within the
0.3-1 micron wavelength range. The long-wave
region also has spectral windows free of molecular
absorption bands. Laser beams disperse intensively
in clouds, fog, aerosols and dust. All this provides
efficiency of laser weapons in space.

With the aim of establishing a space defence sys-
tem the USA have been developing the following
types of lasers: hydrogen fluoride chemicallasers,
excimer lasers, nuclear pumped lasers and free elec-
tron lasers.

The energy source of hydrogen fluoride chemi-
callasers is a fluorine-hydrogen chain reaction.
The quasi-continuous emission spectrum spreads
within the 2.6-3 micron wavelength range. Such
lasers feature high specific energy release (quantity
of energy per mass unit of the gas mixture), which
may vary within 100-1,000 J/gr under conditions;
and thelaser emission power may be up to several
megawatt. Efficiency of hydrogen fluoride chemical
lasers is rated in unities of percent.

Excimer lasers based on unsteady states of chemi-
cal compounds of inert gases have become wide-
spread recently. Efficiency of these pulsed monoen-
ergeticlasers may be up to 10 per cent. They are
applied in the ultraviolet environment characterised
by intransparency of the atmosphere.

Nuclear pumped lasers are single-shot, they emit
short pulses lasting about 10 seconds at approxi-
mately 10° m wavelength with the pulse energy
exceeding 100 kJ.

The analysis of the scientific and technical lite-
rature and numerous researches on laser systems
shows that most specialists support the idea of
developing special weapon complexes.

Advanced laser technologies and powerful coher-
ent emission sources allowed Belarus and other
countries to launch the development of special
weapon complexes. There are three mainlines of
their development:

m complexes for missile and space defence;

m complexes for airplane defence;

m complexes for countering surface targets (includ-
ing enemy manpower).

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 NoAaBfieHWe CUCTEM HaBefEeHUA U
ynpasnenua BTO, onTuko-aneKTpoHHOE
nopjasneHue cuctem HasegeHua BTO.
MaccuBHBLIMKU MeTOZAMM 3alMUTLI ABASA-
foTCA MacKMpoBKa obObekTa yaapa M co3-
AaHuWe NOXHbIX UMUTUPYIOWMUX Leneil.
PaccmoTpum yeTBepTOE HanpaBneHue.
JlazepHoe opyxue (fanee — J10) — 370 0COObIA BUA OPYXKUS, OCHO-
BaHHbI Ha NCMNONb30BAHWUM NA3ePHOTO U3NYYeHUs ANA NOPaXEHUs
KUBOW CUNbI U 0OLEKTOB BOOPYXEHMUSA U BOEHHOI TEXHUKM (Banee —
BBT) npotueHuKa.
OcHoBHble nopaxatowme dakropsl J10:
M TenjoBoe BO3AeNCTBUE,
M AMHaMUYeCKuit yaap,
B CBETOBOE U3NY4EHME,
M 3/IeKTPOMArHUTHOE U3NYYEHWe NIa3epHOl Nnasmsl.
puHATO pa3nnyaTb HEMOCPe[CTBEHHOE NOPaXeHune Na3epom 3a
CYEeT Harpesa, NNaBNEHUA W UCMAPEHUA MaTepuana KOHCTPYKLMH
o6bekTa BBT v ¢yHKUMOHanbHOE Bo3aeicTBue JI0 Ha OTAENbHbIE
cucTeMbl o6bekTa. Mpu 3ToM UMKn npumeHeHus JIO0 Bknoyaert
cnepylolue sTansl:
m obHapyxeHue 00beKTa BO3[EACTBUA U HaBeAeHWe Na3epHoro
Nyya Ha ero Hambonee ysA3BUMYIO TOUKY;
B CONpoBOXAEHUe 00bEKT, reHepauus 1 yaepxaHue nasepHoro
Jlyya Ha BbIBpaHHO TOYKE BO3AeiCTBUS;
B OLeHKa pe3yNbTaToB BO3[ECTBUA U NepeHaLennBaHme.
OcobeHHO MHTEHCUBHO pa3paboTtka J10 segetcs B CLIA. Tak, B

technical science.
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1983 rogy Ha nonuroHe B YaiHa-Jlenk
ObINM NPOBEAEHbI 3KCNEPUMEHTHI MO Ne-
pexBaTy ¥ YHUUTOXEHMWIO ynpaBaseMbIX
paKeT Knacca «Bo3ayx — Bo3ayx» «Caig-
BMHAEP». B xofe HMX npownu neTHble
ucnbiTaHus komnnekca J10 Ha ocHoBe
ra3ofAMHaMUYeCKOro nasepa Ha yraexkuc-
JI0M rase, NoKa3aBLluWe NoNoXKuUTeNbHble pe3ynbTathl. B 1992 rogy
aMepUKaHCK1e CneuuanucTbl NPOBENU UCMBbITAHUA KUCIOPOAHO-
OANCTOro nasepa, 4To CAENAN0 BO3MOXHbIM TEXHUYECKUIA NPOPbIB
B 0611acTn co3panus J10 camoneTHoro 6asupoBaHus.

Komnnekc Takoro JI0 o6ecneynBaeT MOLHOCTb HEMPEPLIBHOTO
BbIXOAHOIO M3ly4eHMa Ha AanHe BOAHbI 1,315 MKM B HECKO/IbKO
MeraBaTT U CnocobeH nopaxars Lenu yaaneHHsle Ha 250-300 KM.
Mepsble Tpu camoneta ¢ Takum J10 Gbuin nponssepeHs B 2006
rogy. OHM Hayanu KpyrnocyToYHoe NaTpyaMpoBaHMNe Ha BbiCOTax
12-14 KM npw yaaneHuu oT AMHWM CONPUKOCHOBEHUA C BEPOATHbIM
NPOTMBHMKOM 10 200 KM.

ATmoccepa npo3payHa AnA Na3epHOro U3NnyyYeHus B fuanasoHe
IJIMH BOSIH npumepHo oT 0,3 MKM go 1 Mkm. B giMHHOBONHOBO
0061aCTH TaKKe CYLLECTBYIOT KOKHA NPO3PAYHOCTMY, FAe HET MoJie-
KyNfpHbIX nonoc nornowexuns. Kpome 3toro, nasepHoe usnyyeHue
MHTEHCUBHO paccenBaeTcs B 06/1aKax, TYyMaHe, Ha a3p0o30JIsxX U Mbi-
NUHKax. B cBA3u ¢ 3TUM naszepHoe opyxue Hanbonee IhhekTMBHO
MOJKeT ObITb NPUMEHEHO B KOCMUYECKOM NPOCTPAHCTBeE.

B uensx cosfaHus cMCTEMbl NPOTUBOKOCMUYECKO 0O0POHbI B
CLUA paspabatbiBaloTcs ciefylolue TUNbl Na3epoB: XMMUYECKUE

(Ha hTopuCTOM BOLOPOAE), IKCUMEPHBIE, PEHTTEHOBCKME C HAaKaYKoM
OT siA€PHOTO0 B3pbIBA M Na3epbl HA CBOOOAHbIX 3JIEKTPOHAX.

M cTOYHMKOM 3HEprumn xumuyeckozo nasepa Ha pTOpMCTOM BOLO-
pofe CNYKWT LienHas peakuus mexay gropom u sogoposoM. Cnektp
€ro KBasnMHenpepbIBHOr0 U3Ny4eHMA 3aHNMAET ANana3oH AJUH BOJH
B MHTepBase oT 2,6 0 3 MKM. YieNlbHOe 3HeproBbiaeNeHne — Konnye-
CTBO 3HEPrUK, KOTOPOE MOXHO NONYYUTb OT e UHULbI MACChI Fa30BON
CMecH, y TaKux 1a3epoB [LOCTaTOYHO BbICOKOE WU B 3aBUCUMOCTU OT
Pa3NMYHbIX YCIOBUI MOXET MEHATLCA B npepenax 100-1000 [x/r,
a MOLWHOCTb U3y4YEHNA MOXKEeT COCTaBNATb eAnHNLbl MeraBaTT. Ko-
3t duLMeHT nonesHoro feiicTBua nasepa Ha GTOpMCTOM BOAOPOAE
COCTaBNIAET eAUHUNLIbI NPOLEHTOB.

B nocnepHue rofbl noayuunu GuicTpoe pasBUTUE IKCUMEPHbIE
Nasepsbl, B KOTOPbIX aKTUBHOW Cpefoit ABNAIOTCA HeCcTabuibHbIE CO-
CTOAHMA XUMUYECKUX COEMHEHNIA NHEPTHbIX ra3oB. 3TO UMMNY/bC-
Hble MOHOXpOMaTuyeckue nasepbl ¢ KO3 ULMEHTOM NONE3HOTO
peicteus 0o 10%. OHu u3nyyatoT B yibTpaduoneToBoit obnacty,
roe aTMoccepa ManonpospayHa.

PetimeeHoscKue nazeps! ¢ A0epHOUl HOKAYKOU ABNAIOTCA OAHOPA30-
BbIMU, M3/1y4AOT KOPOTKME UMNYILCHI LAUTENbHOCTbIO nopagka 10 ¢
Ha J/IMHe BoJIHbI nopsaka 107 M ¢ aHeprueit B umnysbce 6onee 100 k.

AHanu3 Hay4yHO-TEXHUYECKON U CneLuanbHo nuTepaTypbl, MHOTO-

YMCNEHHBIX PAabOT B 06MACTU CO3A4AHNUA NA3EPHBIX CUCTEM MO-
Ka3blBaeT, YTO BONbLWIMHCTBO CMELWANMCTOB BbICKAa3blBAeTCA 3a
NPUHLUNMUANBHYIO BO3MOXHOCTb CO3AaHWA KOMMIEKCOB Cnewy-
ansHoro opyxus (ganee — KCO).

Mo mepe coBepLIEHCTBOBAHMA CaMUX 1a3€POB U C CO3faHNEM
AOCTaTOYHO MOLYHBIX UCTOYHUKOB KOFEPEHTHOTO U3JTyYeHUsA Kak
3a pybexoM, TaK U1 B Hallell CTpaHe CTaau NPOBOAUTLCA paboTh Mo
CO3/iaHMI0 KOMMNJIEKCOB N1a3epPHOTro OpyXHusa. B npouecce ctaHoB-
neHns KCO MOXHO cpa3y BbIAENUTb TPU OCHOBHBIX HanpaBNeHUsA:
m KCO ans cuctemMbl NPpOTUBOPAKETHOM U NPOTUBOKOCMUYECKON
060pOHbI;

m KCO ans cucTeMbl NPOTUBOCAMONIETHON 0OOPOHBI;
m KCO s 60pb06bl € Ha3eMHbIMM LensMu (BKtoYas XUBYIO CUy
NPOTUBHMKA).

Takum 06pa3om, passutie MHHOPMALMOHHBIX TEXHONOMUI NO-
3BOJISIET CO3[3aBaTh B KOPOTKMUE CPOKM HOBbIE CPEACTBA U CUCTEMbI
Pafno3NEKTPOHHOrO NPOTMBOAENCTBUSA. [lepes pafuo31eKTPOH-
HOM 6opb6OIl BO3HWKAIT HOBblE 33fayu, NOABAAIOTCA HOBble
06nacTu npumeHeHus, Tpebytole U3MEHEHMUA ee CofepXKaHus
M NMOWUCKA HOBbLIX MyTei PasBUTUA TEOPUW W MPAKTUKKU pagno-
3/IEKTPOHHOI 60PbOBI.
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| CIIACHTENBHEENOMEXY™S EEECTRONIC COUNTERMEASURES

«ONTUMA-3» — KOMNAEKC NOMEX MPUEMHUKAM CUCTEMbI TI0BANTbHON

PAOVOHABUTALUNWN GPS/TNOHACC

OPTIMA-3 — JAMMER OF GPS/GLONASS RECEIVERS

Pa3paboTka cpefcTB paano3NnekTpOHHOro
NpOTMBOAENCTBUA COBPEMEHHbIM 06pa3-
11aM BbICOKOTOYHOTO OPYXMs U CNOCO60B
1x 60€BOro NpMMeHeHUs ABNAETCA Cerof-
HA OiHUM W3 NPUOPUTETHBIX HaNpaBAEHNI
Pa3BUTUA BOOPYXKEHUA 1 BOEHHO TEXHUKM
B Pecny6auke benapycs. Komnnekc «Ontu-
Ma-3», CO3AaHHbIi B paMKax 310l paboTbl,
npefHasHayeH AN HapylweHWs pagno-
HaBUraLuu Takux notTpebuteneit cuctembl
GPS/TTIOHACC, kak BoeHHas aBuaLms, bec-
MUNOTHbIE NeTaTeNbHble annaparbl, BbICOKO-

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

TOYHble 6OenpUNack! 1 CUCTEMbI aBTOMATH- jammers is much lower than that of the weapons, applied for their destruction.

3UPOBAHHOrO ynpaBneHusa.
B coctaB KOoMnieKkca BXOAAT AEBATb KOM-
NJIEKTOB NepefaTyMKOB NOMeX, Masble raba-

TexHuueckve xapakTepucTukmu komnnekca «Ontuma-3» | Performance of Optima-3

Mapametpsl | Characteristics

3Hauenue | Value

pUTbI KOTOPbIX 0BECNEYNBAIOT UX ONepaTuB-
HOE pa3MelleHu1e Ha PasinYHbIX BbICOTHbIX
006beKTax, B TOM YUC/Ie BbllKAaxX MOGUAbHO GPS

CBSA3U, BbICOTHbIX 3[AHMAX, CMELUANbHbIX TJIOHACC | GLONASS

LleHTpanbHble YacTOTbl NOMEXOBbIX CUrHaNO0B, MIL,
Centre frequency of jamming signals, MHz

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

MauTax, U TaKyto xe GbiCTpyio CMeHy no3u-
L. YnpaBneHue ocyliecTBAseTcs BCEro

BbiXOAHas MOLIHOCTb NepeaaTynKa Ha Kaxpoin yacrote, BT
Output power of a jamming unit in any frequency, W

He menee 10 | Not less than 10

Anwb ofHUM onepatopom ACY, KoTopbii K
TOMY }Xe UMeeT BO3MOXHOCTb 3aHUMaTbCA
camMo06yyeHUeM C MOMOLLbID MPOTPaMMbl
«TpeHaxep».

LnpuHa anarpammbl HanpaeaeHHOCTM NEPEfAIOLMX AHTEHH:
Beam width of transmitting antennae:

- B rOpu30HTanbHoi niockoctu | in the horizontal plane 60°+10°
- B BepTUKanbHoW naockoctu | in the vertical plane 40°+10°

K Yncny AOCTOMHCTB KOMNNEKCa «0nTun-
Ma-3» OTHOCATCA CO3AaHWE UM CNNOLWHOro
nomMexoBOoro nons, 3aTpygHatowero 06Hapy-
JEeHUe U nopaxeHue oTAeNbHbIX nepenart-

[lnanasoH 4acToT nepefaym AaHHbIX N0 pagMoKaHanam:

Frequency range of data transmission through radio channels:
- YKB, Ml'y | VHF, MHz 146-174
- GSM, Ml'y | GSM, MHz

900/1800 | 900,/1,800

YMKOB, MOAYbHbIA NPUHLMN NOCTPOEHMUS,
N03BOAAOWMA JOCTATOYHO JIErKO 3aMEHATL
060 HencnpasHbIA UM NOBPEIKAEHHbII
6ok, a Takke HarnagHas u 3 deKkTMBHas
CUCTeMa ANArHOCTMPOBAHUA U OTobpaXxe-
HWA COCTOAHUA MOLYNbHbLIX INeMeHTOB. A
4TO CamMoe rnaBHOe — CTOMMOCTb Nnepefat-
YMKOB 3HAUUTENBHO HUXE CTOUMOCTU boe-
BbIX CPEACTB, UCMONb3YEMbIX ANA UX YHU-
YTOXEHUs.

Bupa nomexoBoro curHana
Type of jamming signal

[1ByX4acTOTHbIA CO CNOXHOW YACTOTHO-
BPEMEHHOIi CTPYKTYPOM, BO3AEACTBYIOWMIA Ha:
- MH(opMaLuio;

- CUCTeMY CNEXEHUA 33 YACTOTON;

- CUCTEMY CNEXEHUA 33 3aAEPIKKOMN.
Double-frequency, of complex
time-and-frequency structure, affecting:

- information;

- frequency tracking system;

- delay tracking system.
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bEJIOPYCCKWE BJ1A:

OT NMPOEKTOB
K PEAJTIU3ALNN

CerogHsa npumeHeHMe MHOTOGYHKLMOHANbHBIX 6ECMUNOTHbIX
aBuauuoHHbix komnnekcos (BAK) ¢ 6ecnunoTHbiMK netatenb-
HbiMu annapaTamu (BJIA) yxe He 3K30TuKa,

a [0BOJILHO MPUBLIYHBIA CNoCo6 pas-

Befku. Cneymanuctsl yTBEPKAAIOT,

yTo Gyaylee umeHHo 3a bJ1A, kak u

3a BbICOKOTOYHBIMM CpeAcTBAMU no-

paxeHus. be3 comHeHus, Gecnunot-

HUKW HaYMHAIOT CO3[4aBaTb peasbHyto
KOHKYPEHLMIO NUIOTUPYEMON aBUaALMK.
0fiHaKo HeCMOTPsA Ha TO 4YTO Nofo6HbIe
neTaTeNbHble annapaTbl KBOEBANUY» ele
BO BbeTHame, 3Ta 06/1aCTb COBPEMEHHO
BOEHHOI TEXHWUKM O CUX NMOp OoCTaeTcs
OTHOCUTENbHO MOJIOJON.

MpuHUMN GECKOHTAKTHO BOMHLI, NpH
KOTOpOM monyyeHne uHMOPMaLUM [OCTU-
raeTcs C HaUMeHbLWMUM PUCKOM ANS KU3HM

nogen, Ctan HeoTbeMIeMOi YacTbio CTpaTernu
BefeHus 60eBbIX LEMCTBUI Yy BegylWUX apMuit
Mupa. Wl B 3TOM nnaHe «poboThI-pasBegumKun» npo-
CTO HE3aMEHMMbI: OHW CMOCOBHbLI MPOHMKATL B TPYAHOAO-
CTYMNHbIE U OMACHbIE /1 YeNI0BEKA MECTa U CBOUM BCEBUAALLUM
OKOM» CKaHWpOBaTb
W nepepaBaTb WH-
dhopmaumio Ha nyneT
onepaTtopa B pexume
peanbHoro BpeMeHu.
CneuunanucTtel 4acTo
oTMeyvaloT: 6e3 pas-
BeKMW [axe camas
CUNbHARA apMusa Oy-
[eT pacToyaTb CBOM
CUNbl MOHANpacHy.

B BoeHHoW chepe
BJIA yXe NnpuMeHSAIOTCA ANA peleHusa pafa 3a4ay OCHOBHbIX
BMAO0B PA3BEAKM, PAAUOIEKTPOHHOI 6OpbOLI, MCMONb3YIOTCS
B KayectBe 60eBbIX yAAPHbIX CPEACTB, CPEACTB LefeyKasaHus
CUCTEMAM BbICOKOTOYHOTO OPYXWSA, PETPaHCAALMM B CUCTEMAX
cBA3un. B HacToswee Bpems 6e3 yyactus BAK He ob6xogutcs Hu
0AMH BOOPYXEHHbII KOHDAUKT. ApKUM NPUMEpPOM TOMY MOTYT Cily-
XWUTb MOCNeAHMe BOEHHble KamnaHuu B HOrocnasuu, AdraHucraHe,
Ha bnuxHem BocTtoke, CeBepHom Kaskase, rge bJIA (Bxopswme
B coctas bAK) coBepwunnm fecaTku TbICAY BbINETOB, NPU 3TOM UX
06LWMit HANET COCTaBMN COTHU ThICAY YACOB.

Pactet noTpe6HOCTb UX NPUMEHEHUS U B Pa3NUYHbIX 061aCTAX
HapOLHO-X03MCTBEHHOrO KOMMeKca rocyaapcTea: 3KOAOMU-
YECKMt MOHUTOPUHT, KOHTPOJIb 3@ COCTOSIHUEM CENIbCKOX03A1-
CTBEHHbIX YroAUNA, MOHUTOPUHT TEXHUYECKOTO COCTOSHUSA Npo-
MbILIEHHbBIX 0ObEKTOB, TPAHCMOPTHOM MHAPACTPYKTYPSI, HedTe- 1
ra3onpoBO0B, BbICOKOBONLTHBIX IMHWI 3nekTponepeaayun. bJ1A
3 hEeKTUBHbI NPU NOUCKE NOCTPAfABLINX, OOHAPYKEHUN Ypes-
BblUYalHbIX cuUTyaumii. MocpeacTBoM 6ECNUNOTHBIX NETaTeNbHbIX
annapatoB o6ecneynBaeTcs BbICOKMII ypoBeHb 6€30MacHOCTH
npu NpoBeAeHUU MepONpUATUIA C MACCOBLIM Y4YacTUEM NIOAEN,

e
Tosbko ¢ 1993 200a okosio 36 munos
becnusomHuKos, pa3pabomaHHbix 8
15 cmpaHax, ucnonb3zosanock 8 18
DPA3/UYHBIX apMelcKux onepayusx.
Ha4yuHas ¢ 2003 200a 8 Wpake, no
ouyuanbHeiM 0aHHbIM, 6bIJ10 3a-
delicmsosaHo 15 munos 6ecnu-
JIOMHbIX ABUAYUOHHBIX CcUCmMeM.

J}KE HECKONbKO JECATWUAETUIA CO3LAHWE N PA3BUTUE OVER THE RECENT DECADES, THE WORLD HAS SEEN RAPID DEVEL-
BECMUNOTHNKOB BO BCEM MWUPE MAET BbICOKMMIW TEMIIA- OPMENT AND IMPROVEMENT OF UNMANNED AERTAL VEHICLES WITH
MU 1N 3AHUMAET BAXHOE MECTO B COBEPLWIEHCTBOBAHUN THE AREA OCCUPYING AN IMPORTANT PLACE IN THE ENHANCEMENT
ABUALMOHHBIX TEXHOJIOTUI. NOCTOAHHO PACTET U YNCNIO OF AVIATION TECHNOLOGIES. THE NUMBER OF COUNTRIES DEVE-
CTPAH, PA3PABATBIBAKOLWMX NJTN 3AKYTMTAIOLLNX 3TN YMHbIE LOPING AND PURCHASING THESE SMART MACHINES IS CONSTANTLY
MALWIWHBI. PEANTU3YKOTCA KOMMIEKCHBIE HALLMOHAJIbHBIE INCREASING. NUMEROUS SOPHISTICATED NATIONAL PROGRAMMES
MPOrPAMMbI BO BCEX COEPAX UX MPUMEHEHWA. WOYT B HOTY IN ALL OF THEIR APPLICATION SPHERES ARE BEING IMPLEMENTED.
CO BPEMEHEM B BOMPOCAX MHTENIEKTYAJIbHOTO NEPEBOOPY- BELARUS ALSO KEEPS ABREAST OF THE TIMES IN THE ISSUES OF
JEHWA N B BEJTAPYCH. KNOWLEDGE-BASED REARMAMENT.
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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
drones become in-
dispensable, as they
are capable to get to
hard-to-reach and
dangerous places,
‘eye’ the situation
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

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
have been applied in Iraq since 2003.

Z
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KOHTPO/b 6€30MacHOCTU AOPOXKHOrO ABUXKEHUA U cobniofeHne
npaBonopsanka, Begercs 6opbba c Teppopu3MoM...
Heo6xoaumocTb co3faHua bJIA, nepcneKTUBHOCTb AAHHOM

OTpacnu aBuaLmu obycnoneHa MHOXECTBOM hakTopoB. OCHOB-
HbIMU U3 HUX ABNAKOTCA:

3HaYUTEeNbHbIA POCT CTOMMOCTM U YBeNuYeHue 3aTpaT Ha
3KCNNyaTauuo NUNOTUPYEMO aBUALMOHHON TEXHUKH;

Hay4yHO-TEeXHUYECKUI nporpecc;

COBEpLEHCTBOBAHME TEXHONOTNYECKMX NPOLLECCOB U pas-
BUTUE KOMMbIOTEPHBIX TEXHONOTUA;

HEe06X0[MMOCTb COXPAHEHUSA XKU3HU U 300POBbA JIIOLEN NpH
BbIMOJIHEHUMW Pa3NUYHBIX 3aAaY;

MUHUMU3ALUA
BNMAHUA YenoBeye-
ckoro akTopa Ha
X0[ pasNnyHbIX Npo-
LLeccos.

* * %

NmeHHO mo3TOoMmy
co3naHune BAK ce-
FrOAHSA CTAHOBMTCA
NnepcneKkTUBHbLIM U,
YTO HEManoBaXHo,
NpUObLITbHBIM Ha-
npaBneHnemM passu-
TUA UHBYCTpuu. Bot
NWWb HECKONbKO
nokasaTenein, xa-
paKTepu3syoLWmx no-
N0XeHune nosobHo
TEXHWKM 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 pa3iMyHbix BJIA -
pa3pabaTtbiBaeMblX, CO34aHHbIX, HAXOAAWMXCA B CEPUIAHOM
NPOW3BOACTBE — HA TOT MOMEHT yXXe COCTaBNANO OKOMO Thi-
cauym tunos. Kcratu, aHanuMTUKM oTMEYaloT, YTO 3a nocnep-
HWe yeTblpe rofa UX NPOM3BOACTBO YBEJWMYMNOCH B fiBa pas3a.
leorpadusa rocypapcte — npoussoputenein bAK Becbma wu-
poka. lpoueHTHOoe COOTHOWeEHWe 06LEero KonuyecTsa Npoms-
Boaumbix BJIA cpegu Bepgywmx cTpaH Mupa B NPOLWOM rogy
Bbiriageno cnepyowmum obpasom: CWA — 341 annapart, unu
35% oT ux obwero ynucna, N3paunb — 72 annapara, unu 7,5%,
®paHuus — 65 annapatos, unu 6,7%, BenukobputaHus —
51 annapar, unu 4,8%, Poccus — 25 annapatos, unu 4,1%, lepma-
HWA — 22 annaparta, unu 3,6%, Kutait — 19 annaparos, unu 3,2%.
He oTvcTatoT oT Beaywmnx npom3BoamnTeneil — 3IKOHOMUYECKH
pa3BUTbIX FOCYAAPCTB — U NPOU3BOAUTENMN aBUALMOHHON TEXHUKH
B APYrux cTpaHax mupa. B nocnepHee Bpems HabnopaeTcs TeH-
[EHUMA yBEeNNYEHUS CerMeHTa BecnuNoTHO aBuaLLMm B CTpaHax
BnuxHero Boctoka u Hro-BocTtouHoit Azuun. Mpu 3ToM pLIHOK
BOOpYXeHui ctpaH bnuxHero n CpegHero BocToka, a Takxe
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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, profitableline 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.

CeBepHoii AdpuKkK paccMaTpuBaeTCs CneLnannucTaMm Kak oauH
13 Hanbonee NnepcnekTUBHbIX.

Mo MHeHMIo 3apy6eXHbIX IKCNEPTOB, B OnKaillee aecaTuneTue
eXeroAHble 3aTpaTthl Ha BbIMOJHEHWE HAYYHO-UCCNEA0BATENbCKNX
1 OMbITHO-KOHCTPYKTOPCKUX pa6oT (HUOKP) 1 3akynky BJ1A Bo3-
pacTyT A0 4,5 MApPA AONNAPOB, @ 06bEM 06LWEMUPOBOro pbiHKA

HHOBAIINU

Analysing the market’s export potential one should take into
account that unmanned aircraft, as well as the componentry
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.

BJIA npeBbICUT HbiHE pekopAHble 55 mnpp
ponnapos. lpu 3ToM 0Xupaetcs, 4To eBpo-
nenickuii pelHOK BoeHHbIx BJIA, 6e3 yyeTa
60€BbIX, LOCTUTHET WECTU MNP LONNAPOB.
B pe3ynbTate Ha pgonto EBponbl, KoTopas
BbIigeT Ha BTopoe nocne CLWIA mecto no
peanusauuu HWOKP u 3akynkam BJIA, 6ynet
npuxoauTbca 6onee 10 NpoLEHTOB MUPO-
BOrO pbIHKa.

Mpu aHanu3e 3KCNOPTHOro moTeHuMana
PblHKa CnepyeT y4uTbiBaThb, YTO 6€CI'II/IJ'IOTHI/I—
KU, KOMMIEKTYIOLUE U3LENNA U TEXHONOTUY,
ncnonb3yemblie npu co3ganum bJ1A, nonaga-
toT nog cornawexne MTCR no KoHTponio Hapg
pacnpocTpaHeHMemM GecnuNoTHbLIX CUCTEM
U paKeT, cnocoOHbIX 06ecneynTb AOCTABKY
OPYXWSA MacCcoOBOro NOPaXeHUs.

C yyeTom 3TOro M feiCTBYIOWMNX MEXKrOo-
CYJApCTBEHHbIX COrnaweHnin 3akynka Pec-
ny6nukoit benapych cospemeHHbix BAK ¢
TaKTUYECKUM pafuycom npuMeHeHus bonee
150 KM He npepcTaBnseTca BO3MOXHON. B
cBA3K € 3TUM benapycb moxeT noaTeep-
OUTb NMO3ULMUID TOCYAAPCTBA C BbICOKUM
YPOBHEM Hay4yHO-MPOU3BOACTBEHHOrO No-
TeHUMana, camoctoAaTenbHo co3gas bAK.

L —————————
[TomeHyuanbHbIMU Op2AHU3AYUUAMU-
ucnonHumenamu (coucnonHumens-
mu) pabom no cosdaHuto bAK 6binu:
YyupexoeHue obpasosaHus «BoeHHas
akademus Pecnybnuku benapyce»;
pecnybuKaHcKoe yHUmMapHoe npous-
sodcmseHHoe npednpusmue «KoHyc»
(HbIHe — pecnybaukaHckoe doyepHee
YHUmMapHoe npou3sodcmseHHoe npeo-
npusmue «KoHyc» pecnybiuKaHcKoeo
YHUMapHo2o npednpuamus «HayyHo-
npakmuyeckul yeHmp HAH benapycu
no MexaHu3ayuu cenbCKO20 X03Al-
cmea»); 2ocydapcmseHHoe Hay4yHoe
yupexdeHue «Du3uko-mexHu4eckul
uHcmumym HAH benapycu»; Hay4Ho-
uccnedosamenbckue pecnybauKaH-
CKue yHumapHsie npednpusmus «HUN
cpedcms asmomamu3ayuuy u «HUNIBM»
(HbiHe — 0AQ «ATAT — cucmemsl ynpas-
JIeHUAY» — ynpasaaloWas KOMNaHus
Xxon0uHza «eouH@popmMayuoHHsle cu-
cmembl ynpasaeHua» u «HUNIBM»);
pecny6uKaHckoe yHUmMapHoe npeo-
npuamue «MuHcKul asuayuoHHbIl 3a-
800»; 000 «[lepuod»; 000 «Mudusu-
caHa»; 000 «Kb NHoena» u Opyaue.

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.

* Kk *

It should be noted that Belarus has been
developing unmanned aircraft systems and
their componentry since the 1990s, but ac-
tive work in the area began in 2005.

However, their activities before 2010 can
be compared to a marathon swim, in which
every swimmer had 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.
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CTOUT OTMETUTL, YTO pa3paboTka GecnuNOTHbIX aBUA-
LLMOHHBIX CUCTEM U UX COCTABHbIX YaCTell B
Pecny6nuke benapych Begetcs ¢ 90-x rogos
XX BEKa, HO Ha4yajio aKTMBHOMN LEeATEeNIbHOCTH
6enopycckux paspaborunkos BAK npuxogutcs Ha
2 rog. Bnpouem, nx gestenbHoctb Ao 2010-ro MOXHO

HUTb C MapatOHCKMM 3anJibiBOM, FAe Y KaXA0ro U3 NioB-
LIOB UHAMBMAYaNbHAA LOPOXKA. OCHOBHbIMU UCMONHUTENAMU

(coucnonnutensmu) pabot no cozganuto bAK — yyactHukamm

TaK Ha3blBAEMOTO «3anblBa» — ObIIM OpraHu3auum 06opoH-
HOro cekTopa 3KoHoMuku Pecnybnuku benapych (panee —
0C3) pa3nuyHbIX hOpM COOCTBEHHOCTH.

K coxxaneHuto, B 3TOT nepuop uccnefoBaHus 1 pa3pabotku
B 06nactn BAK n ux cocTaBHbIX YacTeil NpoBOAUANCL Pa3po3-
HEHHO, OTCYTCTBOBA/ CUCTEMHBIA MOLXOL K peleHUt0 JaHHON
npo6aembl. Ha3BaHHbI «3annbiB» HOCUN KpaiiHe HECOrNacoBaH-
HbIA XapaKTep, B pe3yibTaTe Yero MHOTMe «MIOBLbI» COWNN C
AMCTaHLMK B CAMOM ee Hayvarne.

Hanbonee sapkue pa3paboTKM MHULMATUBHBIX GENOPYCCKUX
uccnepnoBaTenbCcKux rpynn B o6nactu cospanus bAK moxHo
6bi10 yBUAeTb B 2007 roay Ha MexayHa-

The best UASs, developed by the most initiative Belarusian
research groups were presented at the MILEX international
arms show in 2007, as well as during the Osen 2008 and
Zapad 2009 large-scale manoeuvres, which included demon-
strations of modern and promising military hardware.

During that period the
Belarusian State Military Industrial Com-
mittee was working on the issues of combining

efforts of all Belarusian developers, organising cooperation be-
tween them, as well as with Russian companies and launching UAS
production in the country.

In 2010, the committee decided that the problem deserved
to be dealt with within a separate state target programme. The
‘swim’ turned into a relay race, with established participants
and a known distance.

pPOAHOI BbICTaBKE BOOPYXEHUN 1 BOEHHOW
TexHukn «MILEX». He ctanu ucknioyenmem
KpynHomaclwTabHble yyeHns «0ceHb-2008»
n «3anaa-2009», B pamkax KOTOpbIX 6binn
NPOAEMOHCTPUPOBAaHbLI COBPEMEHHbIE U
nepcnekTUBHbie 06pasubl BOOPYKEHUs U
BOEHHOW TEXHUKMU.

B 3toT nepuop B locypapcTBeHHOM
BOEHHO-NpOMbIWNEHHOM KOmuTeTe be-
napycu NpoBOAMAUCH UCCNeROBAHUA
BO3MOXHOCTU KOHLUEHTPauUM ycununi
BCEX OTeYeCTBEHHbIX pa3paboTuMKOB,
pelwanncs BONPOCH OpraHuM3auun Koo-
nepauuu (B TOM 4ucne C POCCUNCKU-
MU NPeanpuUATUAMM), NO3BONAOWME HAaNafUTL B pecnybau-
Ke Npou3BOACTBO GECMUIOTHBIX aBUALUOHHBIX KOMMIEKCOB.

B 2010 roay l'ockoMBoeHNpoMoM 6bia OKOHYATeNbHO onpeae-
NeHa Lenecoobpas3HOCTb peleHus JaHHOM

e According to the committee’s estimates,
Belarusian companies and organisations (of
different property forms) are capable enough
to develop multirole UASs of various purposes
and types within the next five years.

Having assessed the amount and sophisti-
cation of the work to be done and the large
number of defence contractors to be involved,
in 2010 the Military Industrial Committee
worked out the Security, Prevention and Re-
covery of Emergencies state integrated target
sci-tech programme for 2011-2015 and as part
of it, the Versatile Unmanned Aircraft Sys-
tems and Their Production Technologies state

sci-tech programme for 2011-2015. Thelatter is aimed at avoiding

development of single-type UAVs and componentry, boosting
the process, cutting costs and providing earmarked financing.

The programme is mainly aimed at deve-

npobnembl B paMKax OTAENbHOI rocyaap-
CTBEHHO LeneBoi Nnporpammbl. «3anbiey
npeBpaTuNCA B 3cTaeTy C KOHKPETHbIMY
YY4aCTHUKAMM M Ha BNONIHE KOHKPETHYI0
ANCTaHLMIO.

CeroHAWHNE BO3MOXHOCTM OTEYECTBEH-
HbIX MPEANPUATUIA U opraHusaumin (pas-
NNYHbIX GOpPM COBCTBEHHOCTH), NO OLLEHKaM
lockomMBOeHNpOMa, NO3BONAIOT CO3AAThb B
Oauxaiwme NaTh 1eT MHOrOMYHKLMOHANb-
Hole BAK pa3nnyHoro npegHasHayeHus u
Knacca.

Wcxops 13 o6bema U CIOXKHOCTU NNaHUpy-
eMblx paboT, a TakxKe yuuTbiBas 60bLOe Ko-
nuyecTBo npeanpuaTuil (opranusauuit) 0C3,
KoTopble ByayT UX OCYyWeECTBAATb, B Lensx
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@®  loping and productionising versatile UASs
for ensuring security and defence capac-
ity, solving various tasks of the country’s
economy and raising the companies’ export
potential by mastering basic processes in
modern aircraft production. The defence con-
tractors involved will have their scientific and
production facilities improved to meet the
requirements of development, testing, mass
production, after-sales servicing, operation
and out-of-warranty sci-tech maintenance
of UAVs in Belarus.

The programme’s implementation will result
in the establishment of a sci-tech, technologi-
cal, production and legal base for the develop-
ment, testing, mass production and employ-

\INNOVATIONS

WCKNIOYEHUA OAHO-
TUMHBIX pa3paboTok
BJIA v HomeHKnaTypsl
KOMNIEKTYIOWMNX 13-
Aenuii, cokpaweHus
CPOKOB, CHUXeHUA
3aTpaT Ha paspa-
6oTky BJ1A, cToumo-
cTn paboT u opra-
HW3auuu LeneBoro
tbnHaHCHpoBaHUA B
2010 ropy lockom-
BOEHNPOMOM 6bina
nposefeHa paboTa
no opraHu3auum ro-
CYLapCTBEHHOW KOM-
NNeKCHON ueneBoi
HayYHO-TeXHUYeCKO
nporpammbl «be3o-
nacHoCTb, Npepynpe-
XAeHWe U NUKBMAA-
UMA Ype3BblYaMHbIX
cuTyaumit» Ha 2011-
2015 rr. B ee pamkax
[ockomBOeHNpOM
MHWULMMPOBAN OTKPbI-
TWe rocyAapCcTBEHHOM
Hay4YHO-TEXHUYECKOW
nporpammbl «MHoro-
(bYHKLWOHANbHbEIE GECNUNOTHbIE aBUALUOHHbIE KOMMIEKCHl U
TeXHONormm ux nponssoacTea» Ha 2011-2015 rr.

OcHoBHas uenb Mporpammbl — pa3paboTka M OCBOEHUE B
Npou3BOACTBE MHOTOMYHKLMOHANbHbIX BAK nns obecneve-
HWUA 6e3onacHocTu, 060pOHOCNOCOGHOCTU U peleHuns 3a-
Aay HAapOAHO-X03AMCTBEHHOro KOMNAeKca rocyaapcrea, no-
BblWWEHWE 3KCNOPTHOrO NOTeHUMana NpeanpuaTUil 3a cyer
0CBOEHMA 6a30BbIX TEXHONOMMI NPON3BOACTBA COBPEMEHHOI
aBUALMOHHOM TexXHUKN. [pefycMOTpeHbl TaKKe MeponpuUATUS
No CO3[aHWI0 W Pa3BUTUIO HAYYHO-NPOU3BOACTBEHHOW Ha3bl
npeanpuatuii (opraHusayuit) 0€3, HeoGxogumon ans pas-
paboTKM, NpOBEAEHUA UCMbITAHWUA, OPraHU3aLUn CEPUUHOTO
NPOM3BOACTBA, FAPaHTUNHOrO OOCHYKUBAHUA, TPUMEHEHUSA U
nocnerapaHTUNHOrO HayYHO-TEXHUYECKOr0 COMPOBOXALHUS
BN1A B Pecny6nuke benapych.

B pe3ynbtate peanusauuu lNporpammul HypeT co3fgaHa
HayYyHO-TeXHWYECKas, TEXHONOrMYecKas, NPOU3BOACTBEHHAA U
HOpMaTWBHO-NpaBoBas 6a3a Ans pa3paboTKu, UCTIBITAHNIA, Cepuii-
HOro NPOMU3BOACTBA M MUCMOMb30BAHUA (IKCMIYATALUU) MHOTO-
tyHKunoHanbHbix BAK pasnuyHoro npegHasHavyeHus U Knacca,
CMOCOOHbIX MPOBOAUTL BO3AYWHYIO
pa3BeAKY U MOHUTOPUHT 00bEKTOB
(MeCTHOCTM) AHEM W HOYbIO B JHO-
ObIX YyCN0BUAX 0OCTAHOBKMU.

CeropHa TocKOMBOEHNPOM ABAsAETCA FOCYRAPCTBEHHBIM
3aKa34MKOM-KOOPMHATOPOM BCEX MEpPONpPUATUA N0 CO34AHUIO
BAK, npoBoauMbIX B paMKax rocysapcTBeHHON KOMMIEKCHOW

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
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.

The Versatile Unmanned Aircraft Systems and Their Production
Technologies (UASs and Technologies) state sci-tech programme
contains two subprogrammes, dedicated to specific features in the
systems’ purposes and application conditions.

Subprogramme 1 provides for the development and productio-
nising of science-intensive baseline technologies and materials
for elements of UAVs, 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.

* k%

On the basis of the requirements imposed by customers to
promising special-purpose UASs, AGAT — Control Systems has
worked out a complex technical assignment on making a UAS
with a 100-km operating range. The subprogrammes of the UASs
- and Technologies state sci-tech

programme are currently being
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BOEBOE NPWMMEHEHWE BIJTA

Kak Tonbko CLIA Havanu BoiiHy B AdraHu-
CTaHe, MHOTMe U3 GOEBMKOB CTaNW MCKaTh
y6exmiLe Ha TeppuTopuin Makucrana. W xota
NPaBUTENLCTBO 3TOM CTPAHBI OHUUMANEHO
He NpU3HaeT aHHbli haKT, aMmepuKaHcKkue
6ecnunoTHble NeTaTeNbHble annaparsl B XoAe

I TET T o onacuraiix onepauii perynapHo
0GHAPYXKMBAIOT M YHUUTONKAIOT TaM GOEBUKOB
«Anb-Kangbi». Hauunas ¢ 2004 roga He-
KoMMepueckas opraku3auus New America
Foundation Beget yuer atux onepauuit. Co-
GpaHHble JaHHbIe CBUAETENLCTBYIOT O TOM,
YTO KaK TONbKO MHTEHCMBHOCTb G0eBbIX
feicTBuit B AdraHuctaHe CHuxaercs, To

While the United States might be at war in Afghanistan, many Cpa3y e yBeNMYMBALTCA YNCNO YAAPOB N0

of the people we are trying to fight seem to be taking refuge Tepputopuu Makucrana.

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.
1,863
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Bropasa noanpo-
rpamma npepgycma-
TpuBaeT co3faHue
Lenoro psga MHOro-
OYHKLMOHANbHBIX
BAK cneuuanbHoro
Ha3HadyeHusa. lo-
CyLapCTBEHHBIM
3aKa3uYMKOM 3TOW
nognporpammsl sB-
naetrca [0CKOMBO-
€HNPOM, TOJIOBHOIA
opraHusauuen-
ucnonHuTenem -—
0A0 «ATAT -
CUCTEMbl ynpasie-

HWUA» — ynpaBnsaowWwas KoMnaHusa xonauura «feonHpopmaLmnoH-
Hble CUCTEMbI YTIPABIEHUAY.

C y4eToM nonyyeHHbIX pe3ynbTaToB NEPBON NOANPOrpamMb
B paMKax BTODPO/ niaHupyeTcs pa3paboTka M Npou3BOACTBO
MHOTO(YHKLMOHANbHbIX 6ECMUIOTHBIX KOMMIEKCOB CMNELMaNbHOr0
Ha3Ha4yeHWs pa3NNYHOro Knacca.

* k k

Ha ocHoBe TpeboBaHWi, NpeabABNAEMbIX 3aKa3YMKOM K nep-
cnekTuBHbiM BAK cneuunanbHoro HasHayeHus, OAO «ATAT -
CUCTEMbl YNpaBAEHUA» — YyNpaBAAoLWaAn KOMNAHUA XONAUHTa
«leonHdbOpPMaALMOHHbBIE CUCTEMBI YNIpaBAeHUA» pa3paboTaHo
KOMNNeKcHoe TaKTUKO-TexHMYecKoe 3afaHue — co3patb bAK c
paguycom npumeHeHnusa go 100 km. B HacToswee Bpema nofg-
NporpamMmMmbl roCyAapCTBEHHOW HayYHO-TEXHWYECKON nporpam-
Mbl «BAK © TexHonormm» HanonHsertca 3agaHuamu. FonoBHoe
npefnpuATMEe-UCNONHUTENb NPOrpamMMbl OpPraHu3yeT NPoU3BOA-
CTBO MHGOPMALMOHHO-KOMAHAHON PAAUONUHUM, OHO Xe Oyper
CO34aBaTb Ha3eMHbIl NYHKT ynpasnernus bAK.

B pamkax 3agaHuii BTOpoit nognporpammsl pa3paboTka 1 ocsoe-
Hue B npoussopcTee niaHepa bJIA c gBuratenem BHyTpeHHero
cropatua nposoautca OAO «558 ABMALMOHHLI PEMOHTHBIN
3asog» cosmectHo ¢ 000 «Kb WUupena». YN «HTNa6-UC» Bbi-
NoNHAETCA pa3paboTKa U OCBOEHWE B NPOM3BOACTBE NUNOTAXKHO-
HaBMUTaLMOHHBIX KOMNIEKCOB (B TOM Yucie co3faHue 6opToBoro
MoAyAs NojyyeHus, 06paboTku U xpaHeHus BugeonHdopmaLun).
WccnepoBaHus M BbI6OP ONTUMaNbHbLIX METOLOB NOCTPOEHMUS
annapaTtypbl BO3AYWHOW pagnaLMoOHHON pa3BefKM MeCTHOCTH
nopyyeHo nposectu HMNYM «AToMTex», a pa3paboTKoit nasepHo-
ONTUYeCKol cucTeMbl HabNOfEHUSA B CIOXKHbIX YCNOBUAX BUAU-
mocTy 3anmytcs B THY «MHcTuTyT husukm umenn b. . CrenaHosa
HAH Benapycu». Pa3paboTKy U ocBoeHue B NPOU3BOACTBE GOp-
TOBOW annapaTtypbl ONTUKO-37IEKTPOHHON pa3BefKW B BUAMMOM
M MHPPAKPaCHOM fMana3oHax HauyHyT B HayYHO-TEXHUYECKOM
ueHTpe «JIIMT».

B ouepenu pns otbopa U BKAKOYEHUA B MOANPOrpaMmy CTOAT
3afilaHus nNo pa3paboTKe U OCBOEHUIO B NPOU3BOACTBE MOOUIBHOIA
Ha3eMHOW NYCKOBOW YCTaHOBKW, CO3[aHMWI0 annapaTypbl MMUTaLM-
OHHOTrO MOZeNMPOBAHMA U UcnbiTaHui komnnekca bAK, annapa-
Typbl PafMo- U PAANOTEXHUYECKON pa3BefKuW, Paan031eKTPOHHOI

\INNOVATION

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.

* k *

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 summarised intermediate
results of the programme’s implementation, discussed the existing
problems and the ways of solving them.

* k *

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-
———————————3  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 isimmensely im-

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

The sophisticated theoretical and experimental studies are aimed
atraising 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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6opb6bl. Kpome 3Ttoro, rpagukom peanusauuu nognporpammbl
npeaycMOTpeH 0TOOp KOMNJIeKCca 3aaHuil No CO34aHMI0 MHOTO-
tyHKkumoHanbHoro BAK c paguycom npumeHenus go 300 kM.

B ckopom BpemeHu [OCKOMBOEHNPOMOM NaaHUpyeTcs pas-
BUTUE WCCNEAYEMON B paMKax MOAMNPOrpaMmbl TEMbl MO pas-
paboTke BAK BepTMKanbHOro B3neTa U NOCAAKM, PasUYHbIX
pa3BefblBaTeNbHbIX, MHOOPMALMOHHbLIX M 6OEBbIX PO6OTU3U-
POBAHHbIX KOMNAEKCOB C MPUMEHEHUEM CO3[AHHbIX B PaMKax
roCyfapCTBEHHOW HayYHO-TexHUYecKoi nporpammbl «bAK u
TexHonoruu» Ha 2011-2015 roasl TexHonoruii 1 o6pasuos bAK
pasnMyHoro knacca.

* * %

[0CKOMBOEHNPOMOM, KOTOpLIA noctaHoBneHuem Coseta Mu-
Huctpoe Pecny6nuku benapych onpeaeneH rocyaapcTBeHHbIM
3aKa34YMKOM — KOOPAUHATOPOM, MPOBOAMTCA paboTa no Koop-
AVHALMW BCEX MEPONMPUATUN TOCYAAPCTBEHHON KOMMIEKCHON
LeseBON Hay4YHO-TEXHUYECKON nporpammbl «be3onacHocTs,
npeaynpexaeHne n NUKBUAALNSA Ype3BblyalHbIX CUTYaLUA» Ha
2011-2015 ropabl, pa3genamu KOTOpoit ABAAIOTCA rOCYAAPCTBEH-
Hble HayYyHO-TexHW4eckue nporpammbl «BAK n TexHonoruny,
«3awmnTa oT Ype3BblYANHbIX CUTYaLUN» N rocyfapCTBeHHas
nporpamma Hay4yHblx uccnepoBaHuit «HayyHoe obecneyeHue
£€30MacHOCTYM W 3alWUTbl OT YPe3BbIYANHbBIX CUTYALUI».

B Hactoswee Bpema [0CKOMBOEHNPOMOM CO3AaH WU aKTUBHO
paboTaet nof, pyKoBOACTBOM OHOrO U3 3aMeCTUTeNel NpemMbep-
MuHucTpa Pecnybnuku benapycs KoopanHaunoHHslii coBet no
rocyfapCTBEHHOW KOMNIEKCHO LiefieBO HayYHO-TeXHUYECKON
nporpamme. [lpoBefeHbl yXe [Ba 3acefaHna AaHHOTO COBeTa,
Ha KOTOpbIX NOABEAEHbl MPOMEXYTOUYHbIE UTOTW peannsauum
MeponpuATUIA pa3fenos NPorpamMmmbl, PACCMOTPEHbI NPOBNEMHbIE
BOMPOCH! ¥ HAMEYEHbI MyTW UX peLleHms.

* k%

Benopycckue npeanpustus umetoT 6oraTelii oNbIT B Npo-
BeZeHUM PEeMOHTA M MOJEpPHU3aLUN aBUALMOHHON TEXHUKM, a
BOT pa3paboTka neTaTeNbHbIX annapaToe 6yAeT NPOBOAUTLCS
Bnepsble. Peann3auus 3TOro HanpasneHUs NONOXMT Hayano
pa3BuTUio 6enopycckoii aBUacTpoUTENbHOI OTpacau.

Mopasnsiowee 60AbWUHCTBO Pa3paboToK Gyaer BbINONHEHO
Ha YpoBHE 3apybexHbiX aHaNoroB U faxe NPeB30WAET UX No
pAfy napameTpoB, a pa3pabaTbiBaeMble NpoeKTbl OyAyT COOT-
BETCTBOBATb PECNYONMKAHCKUM U MEXAYHAPOAHbLIM CTaHAApTaM.
Ba(HbIM 11 KOHKYPEHLUM HA MUPOBOM PbIHKE CTAHET LLEHOBOIA
nokasatesb. lnaHupyercs, 4to cToMMocTb Genopycckux BAK
OKaXeTcs 3HAYMTENbHO HUXKE CTOUMOCTH 3apybexHbix becnu-
NOTHbIX aBMALMOHHbIX KOMMNIEKCOB.

MpoBefeHne KOMNIEKCHbBIX TEOPETUYECKUX U IKCMEpPUMEH-
TaNbHbIX UCCNEA0BAHNIT N0 06ecneyeHn0 KayeCTBEHHO HOBOTO
YPOBHSA TEXHUYECKUX XapaKTEPUCTUK NepcreKTUBHbIX MaTepua-
NOB, KOHCTPYKTUBHBIX y310B U 6n10Kk0B BAK HOBOro nokoneHus,
06pa3uoB 60pToBOIt annapaTypbl, CACTEM YNPaBAEHUS U NpUeMa-
nepefayu MHHOPMaLMN U TEXHONOTUiT ee 06pabOTKM NO3BOUT:

paspaboTtaTb MeTOfbl MPOEKTUPOBAHUA W NMPOU3BOACTBA
HOBBIX MaTepUanoB ANs aBUALMOHHON TEXHUKU, HOBOW 3NIEMEHT-
HOVi 6a3bl [is BOPTOBbLIX CUCTEM, 0OECNEeYnBaIOLNX CHUKEHME

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

3HepronoTpebneHns, MaccorabapuTHbIX XapaKTePUCTUK, NOBbI-
WeHne paauaLMoHHO YCTOMYMBOCTH, HAAEXKHOCTM U YBENUYEHNE
pecypca 3TUX CUCTeM;

pa3paboTaTb HOBble 3peKTUBHbIE METOAbl 06HapyXeHMUS
MCTOYHWUKOB U3/TyYEHUA PA3IMYHOTO AMANa30Ha;

€03[aTb ONTUKO- U PAfUO3NEKTPOHHbIE MPUGOPLI HOBOTO
MOKOJIEHUS, MONYYUTL HOBbIE TEXHONOTMM pacnpeneneHHol 06-
paboTKM faHHbIX.

* % %

Paspabotka BAK u TexHonoruit nx npousBoacTea sABaseTcs
HAYKOEMKUM, BbICOKOTEXHONOTMYHbLIM NPOLLECCOM.
BOT T0/IbKO OCHOBHbIE TEXHONOTMMU, UCMOJIb3YEMbIE MPU NPOM3-
BOACTBE GECNUNOTHBIX KOMMJIEKCOB (HE TONbKO aBUALMOHHBIX):
pa3paboTka U NPOM3BOACTBO COBPEMEHHbIX KOHCTPYKLMOH-
HbIX MaTepuasoB, NPexae BCero KOMMNO3UTHbIX, C NPUMEHEHUEM
HaHOMOKPbITUIA;

COBpPEeMeHHbIe KOMMbIOTEPHbIE TEXHOIOMUH, BK/I0YAS MHOTO-
npoLeccopHble cuctTeMbl c6opa, 06pabOTKN U XpaHEHUSA aHHbIX;

pa3paboTKa CMCTEM aBTOMATMYECKOrO yNpaBjeHUs Kak oT-
pacnb KubepHETUKM, CONPAXEHHAsA C Teopueil nepegayn MHGop-
MaLuu, WHGPOBAHNA, CKATUA AAHHBIX;

pa3paboTka CpefCcTB U CUCTEM CBA3M, BKIIOYAs KOCMUYECKUE;

TEXHONIOTUM AUCTAHLUOHHOTO 30HAMPOBaHUA 3eman (paguo-
NOKauus, ONTUKO-3NEKTPOHHbIE CUCTEMbI, MHOTOCNEKTPabHble
JaTYUKK);

IHEpPreTuyecKue TeXHONOr UM, UCNOb30BAHNE aNlbTEPHATUB-
HbIX MCTOYHUKOB SHEPrUU: CBEPXBEMKUE AKKYMYNATOPbI, CONHEY-
Has JHEPrus, TOMIMBHbIE INEMEHTHI;

pa3paboTKa CpefCcTB U CUCTEM HABMUraLWUM, OpraHu3aLuu
BO3AYWHOMO ABUXEHUS Yepe3 BHegpeHMe aBTOMATUYeCcKoro 3a-
BUCMMOTro 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

reorpatmyeckne MHOOPMaLUOHHBIE CUCTEMBI;
TEXHONOrU 06paboTKM M3006paxeHUil, pacno3HaBaHUSA
06pa3os;
pa3paboTka YeNoBeKOMALMUHHOTO UHTepdeiica;
pa3paboTka UCKYCCTBEHHOTO MHTENEKTa.
Mo Bcem nepeyncneHHbIM HanpaeneHuam Pecnybnuka benapycb
MMEET 3HAUYUTENIbHbI HAayUYHbI MOTEHLMAN U TEXHUYECKYIO Ba3y.
CornacHo oueHkaM 3KkcnepTos, kK 2015-2020 rogam npumepHo
0fiHa TpeTb MMPOBOr0 BOEHHOr0 aBuanapka nepefoBbiX CTpaH
CTaHeT 6ecnunoTHoii. Mpu 3ToM hyHKLUUM OHA OYAET BLIMONHATL
Te Xe, YTO M NUNoTMpyemas asuauua. Tak 4To HeapoM roBOpPAT:
rPALET «PEBOJIOLMA POOOTOBY, @ 3HAUMT, OyAyLLee — 33 BbICOKO-
TEXHONOTUYECKUM NEPEeBOOPYIKEHNEM.

\INNOVATIONS

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.

BECOUNOTHBIN IETATENbHbIA ANMAPAT
GRIF-1 UNMANNED AERIAL VEHICLE ((

OpnHMM M3 NPUMEPOB YCMELHO KoonepaLuy NpeanpuaTUii 6eno-
PYCCKOro 060pPOHHO-MPOMBILIEHHOTO KOMMJIEKCA MOXHO CYUTaTh
co3fiaHve B pamkax [ocyaapCTBEHHOW HayYHO-TEXHUYECKOI Mpo-
rpammbl «MHOrotyHKLUOHANbHbEIE BECTUNOTHbIE aBUALMOHHbIE
KOMMEKChl U TEXHONOMMK UX MPOU3BOACTBA» 6ECMUIOTHOTO NeTa-
TenbHOro annapara «lpud-1».

MnaHep BJIA BbINONHEH MO ABYX6aNn0YHOI CXeME U3 COBPEMEH-
HbIX KOMMO3UTHbIX MaTepuanos, 61arogaps Yemy CHUXAETCA ero
MHdbpakpacHas, paguoNoKauMoHHas 1 BU3YaabHAsA 3aMeTHOCTb.
[Buratenb 6€H3MHOBBIA MOWHOCTbIO 20 N1. C. C ABYMA ONMO3MTHO
PacnonoXeHHbIMU LMAUHAPAMY.

JlaHHbI TaKTUYECKMit 6eCNUNOTHUK NpeaHa3HAYeH Ans TPaHC-
NOpTMPOBAHMUA LIENEBOI HAarpy3ku, obecneynBaioLeit HabniogeHme
3a MeCTHOCTbio (BOAHOI aKBaToOpuMeit), NOMCK, 06HApyXeHuUe, pac-
no3HaBaHWe, onpefeneHne KoopauHaT Ha3eMHbIX (HAafBOLHBIX)

00bEKTOB, MofaBfeHNe PafMO3EKTPOHHbIX CPELCTB, a TaKKe
BefieHMe Tonorpacuyeckon passenku. Mo cornacoBanuio ¢ 3akas-
YMKOM TUM NOJIE3HON HArpy3KU MOXKET ObITb M3MEHEH.

TAKTUKO-TEXHWYECKWUE XAPAKTEPUCTUKW BJIA «TPA®D-1x»

LJIVHA

PA3MAX KPbIJIA

BEC

BEC LIEJIEBOV HATPY3KM

MAKCUMAJIbHAA CKOPOCTb MOJIETA
MAKCUMAJIbHAA NPOAO/IKMUTENIBHOCTD MOJIETA

MAKCUMAJIbHAA BANIbHOCTb MONETA

356 M
4,8 M

-1»

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.

100 Kr

10 20 Kr
160 km/y

5y

100 km
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&KMAKC-2011»: oTCYTCTBUE BECMUNOTHUKOB B NPOLIOM?

BEJIOPYCCKWE KOHCTPYKTOPbI OCBAUBAKOT HOBbIE TEXROJIOT AW
N CO30AOT YHUKAJIbHBLIE JIETATENIbHBIE ATMIAPATbI

MAKS 2011: HAS THE AGE OF UAVs COME2

e —— BELARUSIAN ENGINEERS
KEEP MASTERING

BoeHHbIU 3kcnepm (POCCHA)

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”

LMan13npoBaHHbIX NpesnpuaTUil. F00BHLIM pa3paboTYMKOM TOrAa
Bbiopanu OAO «KoHuepH «Bera» — o6beguHeHue umeno 6orarblit
OMBIT B CO3AaHNUK PALUOIOKALMOHHBIX CPELCTB, CUCTEM pa3BefKU U
YNpaB/lEHUA HA3EMHOTO,  @me
aBUALMOHHOTO U KOCMU-
yeckoro 6a3upoBaHus.
«B Poccum ectb aBa
BOMpPOCa, B KOTOPbIX
pasbupatotcs Bce — oT
WKOJbHUKA [0 aKafeMu-

MecT, a 6ecnunoTHUKY,
CO3JiaHHble KyCTapHbIM
cnoco6om, He paboTaioT
no NpeAHa3HavyeHuoy, —
OTMETUN B CBOEW peyu
Ha npecc-KoHdepeHuum,
NpoBOAMUMOI B paMKax
nporpammbel «MAKC-
2011», reHepanbHbIn gn-
PEKTOp — reHepanbHblii
koHcTpykTop OAQ «KoH-
uepH «Bera» Bnagumup
Bep6a. MimeHHO Tak OH
0XapaKTepu3oBan Hbl-
HelHee COCTOAHME gen
Ha pblHKe pOCCUICKNUX
6ecnuaoTHbIX netatens-
HbIX annapaTos.
3asBneHne pyKoBoau-
TeNns OQHOro U3 KpynHeii-
wunx 060poHHbIX NpeanpusThit Poccuitckoit ®eaepauun He cnyyaiHo.
Mapy net Ha3ap, ¢ nerkoit nogaun Hekotopsix CMU, yctpounslumnx abeo-
JIOTHO HEHYXXHYIO LUYMUXY BOKPYT «6ECNUNO0TLAY, Ha POCCUACKUI PbIHOK
ABUHYNNUCH HUPMbI, NOCYMTABLUNE, YTO OTAUYHO Pa3bUpaloTCs B AAHHOM
TemaTuKe. B pe3ynsTate nosBunach Lenas nnesaaa fetatenbHblx anna-
paToB, KOTOPbIE NINLb C OO HATAKKOM MOXHO OblI0 Ha3BaTb BJ1A.

KcTatu, He Tak gaBHo MuHucTepcTBo 060poHbI Poccum npeanoxuno
NPOBECTU KOHKYPC OTEYECTBEHHbIX GECMUNOTHUKOB Manoro paguyca
LEeNCTBUA M MO ero utoram 3akynutb Heckonbko maptuin BJIA pna
CYXONYTHbIX BOWCK. CpaBHMTENbHbIE MUCMBITAHWA, NPOBeAEeHHbIE Ha
lopoxoBeLKoM 1 ANabUHCKOM NoAMroHax 3anagHoro BOBHHOO OKpyra,
noKasanu, uto bosiee YeMm U3 [BYX AECATKOB annapaToB NpegbsBieHHbIM
TpeGOoBaHWAM COOTBETCTBYIOT TONLKO Tpy BJIA.

MpoaHanu3npoBaB CNOXMBLLIYIOCA CUTYaLMIO, TNaBHOE BOEHHOE
BefomMcTBo Poccuu pewwnno npueneyb K paspabotke BJIA Tonb-
KO cneuuanu3MpoBaHHble KoMnaHuu. Tak, B cepefuHe CeHTAOPS
Obln 06bABAEH KOHKYPC HA co3faHWe GEeCNUAOTHBIX KOMNNEKCOB
CpeAHen [anbHOCTU, KOTOPble MOTYT BbINOAHATH NONETH Ha pac-
cTosiHne 0o 500 KMNOMeTpPOB M HaxoAMTbCA B BO3ayxe A0 12 yacos.
Mpeanonaranock, 4T0 y4yacTBoBaTb B HeM OYAyT NUlb Befyliue
poccuiickue camonetoctpoutenbHole Kb, a Takxe pap cneumanu-
3MpoBaHHbIX GUPM, CPEAN KOTOPbIX rpynna KoMnaHuin «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 anill turn.

NEW TECHNOLOGIES Ka. 310 dyT60n M CO3- Not so long ago Russias Ministry of Defence voiced its intention
AND DEVELOPING aaHue komnnekcos bJTA. to hold a contest between Russian shorter range UAVs and conse-
UNIQUE AIRCRAFT Tonbko poccuickan quently purchase some lots for the Army. Comparative tests, held
cObopHas no-npexHemy at the Gorohovets and Alabinsk firing ranges of Russia’s Western

Anexcandp 3ATOPCKUN, He 3aHMMaeT MnepBbIX 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,
—| which are able to
cover a distance
i
stay in the air for
up to 12 hours. Only
Russian leading aircraft
design bureaus and some

specialised companie

such as Transas, Vega,

Sokol and Enjics, were
supposed to participate
in the contest.
The concept of network-centric ~ The situation in the
warfare focuses mostly not on Belarusian UAV market
quantity, but quality of the re- is somewhat different.

eived data, which should a First of all, there is a

T
| Detter understanding oj the situg-  Speciat commission ot
R -, L. o .

e tactical, operationa ational tevel, w
and strategic levels. For this rea- deals with all UAV mat-
son, surveillance is the core sub-  ters. And there is also
system of network-centric warfare. ~ the Multifunctional
And UAVs belong to the most ef- Unmanned Aircraft Sys-
icient surveittance systems, which— tems-and Their Produc-
are able to implement the tion Technologies state

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

by business ties and oriented at the end result.

of 500 kmand
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0AO «KoHuepH «Bera», Kb «Cokon», 3A0 «IHuMKCY.
B Pecny6nuke benapycb cutyauus ¢ 6ecnmnoTHbIMM
NeTaTeNbHbIMKU annapaTamMum HECKOJbKO MHas. B yem ot-
nnumne? lpexae BCEro B TOM, YTO Ha FOCYAAPCTBEHHOM
YPOBHE CO3[aHa cneuuanbHas KOMUC-

“, CUA, 3aHUMAIOLWAACA PaCCMOTPEHNEM

: Bceil npobnematuku bJ1A, peanusyertcs ro-
CyAapcTBEHHAA Hay4yHO-TeXHMYeCcKas nporpam-
Ma «MHOrodyHKLUMOHaNbHbIE BECMUIOTHbIE

) aBUALMOHHBIE KOMMIEKCHI U TEXHONOMMU UX
npou3BoACTBa». Ml BMECTo MHOXecCTBa pas-
HOWEPCTHbIX (hMPM B Ka4YeCTBE r0JIOBHOTO pa3paboTyunka
B benapycu gerictsyet ogHo npeanpusatue — 0AQ «ArAT —
cucTembl ynpaeneHua». OHO OTBeYaeT 3a LieNeByio Harpys-
Ky 1 ee afianTaumio B eanHoi 60eBoi reouH(opMaLMOHHOM
cucreme ctpaHbl. Co3gaHue BJ1A nopy4yeHO KOHCTPYKTOp-
cKoMmy Gtopo «MHpenay, a cepuitHbiM NPOU3BOAUTENEM
BblOpaHo 0AO «558-i1 aBUALLMOHHbIN PEMOHTHBI 3aBOAY.
ITV TPM YYACTHMKA He CBA3aHbI KOpNopa-

TUBHBIMM y3aMi. VX B3aMMOOTHOWIEHNSA o
BbICTPaMBaloTCs Cyry6o Ha [enoBoi ‘_
ocHose. Bce pa6oratot a

Ha KOHEYHbIN
pesynbTar.

Takum xe eauHbIM
thpoHTOM Genopycckue
npesnpuaTUA BbICTY-
MUIN U Ha aBMacanoHe J
«MAKC-2011», rnas- ’
HON 0CO0bGeHHOCTbIO
KOTOpOro CTafo OTCYTCTBME MACCOBOW AEMOHCTpaLUM
6eCcnuIoTHUKOB, HAMOMUHAIOLWMX TBOPEHUSA KPYXKKA «YMe-
nble pyku». OpraHu3aunsa KONNEKTUBHOW BbICTAaBOYHOM
3KCNO3UUUM OT 6ENopPYyCCKO CTOPOHbI Bblna NopyyeHa
cneu3akcnoptepy 3A0 «bentexakcnopT».

0cobbIM BHUMAHMEM Ha BbICTaBKE NOJIb30BaNCs 06beau-
HeHHbIW cTeHA 558-ro aBMaLMOHHOr0 PEMOHTHOIO 3aB0OAA
n Kb «MHpenax». OueHnBas ypoBeHb UX B3aUMOLENCTBUS,
rNaBHbli peakTop poCCUINCKOro NpoguabHOro XypHana
«becnunoTHas aBuauma» leHnc PegyTMHOB NOAYEPKHY:

—_—r

| of the aircraft developed for the Belarusian |
R

As a unified front, the Belarusian companies par-
ticipated in the MAKS 2011 aviation and space salon,
which did well this year without mass demonstration
of ‘do-it-yourself’ UAVs. The Belarusian joint exposi-
tion was organised by Beltechexport.

The joint stand of the 558th Aircraft Repair Plant
and the Indela design bureau gained special atten-
tion. Estimating the companies’ cooperation, Denis
Fedutinoy, editor-in-chief of the UAV.RU magazine
specialising in covering the development of un-
manned aviation, noted: “Belarusian companies
demonstrate successful developer/producer coopera-
tion. Thanks to such unity, any declared projects can
be implemented promptly.”

Alineup of helicopter-based UAVs developed by
Belarusian designers is worth mentioning as a ma-

- jorachievement. Unmanned ‘helicopters are pretty

rare due to numerous ngineering chal-

enges, for instance,

OK.-HRS in developing their

control systems. Only

countries with high

sci-tech and production

potential are capable tode-

velop such vehicles. The fact that Belarus-has
managed to manufacture unmanned helicopte

indicates the country’s considerable progress-in

the sphere. Some Belarus-made UAVs rank with

the world's best examples. |
Indela has been working in the field of unmanned
aviation since 1999. The first three airplane-type

A yere intended to te eLe on omponen

Ministry. The next step was to improve remotely-
operated targets. MAKS 2011 saw a target drone,
wrapped around the Berkut UAV. Its takeoff mass is
34 kg and the practical flight range is 110 km. The
system allows training SAM crews to engage various
types of targets. The Berkut can imitate aircraft with
reflecting surface efficiency within 0.1-30 m2 (UAVs

Defence |

ckoe 6lopo «MHaena» paboTaer ¢ 1999 roga. Mepsble
TpY BECNMNIOTHUKA CAMOIETHOTO TUMA BblIM NoCTpoe-
Hbl AN OTPABOTKM 3NEKTPOHHbIX Y3/10B aBUATEXHUKM,
CO3/aBaeMbIx Mo 3aka3zy MuHoGopoHbl Pecnybnuku
benapyco. Cnepytowmm warom crana mogudukayms
LUCTaHLMOHHO ynpaBnsiemblx muweHei. Ha «MAKC-
2011» AeMOHCTPUPOBANCA POOOTU3UPOBAHHBIA KOM-
nnekc (Bo3pyLHas MuLeHb) Ha 6ase bJ1A «bepkyT» co
B3/IETHON MACCOM 34 Kr U NPaKTUYECKON AanbHOCTbHIO
nonera 110 Km.

MpuobpeTs ONbIT KOHCTPYUPOBAHUA PO6OTU3UPO-
BaHHOI MULIEHH, KOHCTPYKTOPCKOe 6topo «MHaena»
nepeLLsio K CO3AaHuIo IeTaTelbHOro annapara ¢ BepTu-
KanbHblM B3neToM 1 nocagkoit «<INDELA-BuHTOKpbIN».
OH 1 cTan 0CHOBOMONOXHUKOM LIENION IMHENKN bec-
MUNOTHbIX BEPTONETOB, Hanboee YCrelwHbIMU U3 KO-
Topbix ctanu EYE SKY, I.N.SKY, COUNTRY.

B xope co3paHus BJIA KoHCTpyKTOpCKOE 610po pas-
paboTano 1 HECKObKO LUArHOCTUYECKUX KOMMbIOTEP-
HbIX CTEH[,0B, MPeAHa3HAYeHHbIX A NOMCKA Heuc-
NpaBHOCTEN 1 ANArHOCTUKM LBUraTeel NOpLIHEBOrO,
TypOOPEaKTUBHOIO U IEKTPUYECKOTO TUMOB, A TAKXKE
No NpoBepKe 3afBIEHHbIX NPOU3BOAUTENEM XapakK-
TEPUCTUK, B TOM Yucne U mopeneii cepBonpuBoOAOB,
pa3smepbl KOTOpPbIX He npeBbiwatoT 150 x 150 x 150 mM.

[3AeT HeobXo[MMbIM HayYHO-TEXHUYECKUM NOTEHLMA-
JIOM 1 yCMewWHo pa3paboTku 6ecnunoTHbIX aBna-
LMOHHBIX W BEPTONETHBIX KOMNEKCOB. B HacToswee
Bpems Kb «/Haena» Beget paboThl Mo TpeM KOHTpaK-
TaM Ans 6enopycckux BoeHHbIX. HekoTopble 13 bec-
NUNOTHUKOB YXXe NPUOOPETAIOT peanbHble YepThl. Tak,
pokymeHTauus no bJ1A «pud-1» nepegaHa Ha 558-ii
aBWALMOHHbIA peMOHTHBIN 3aBog. [naHupyetcs, 4to
BCKOPE HAYHYTCA €ro NoHOMAcLTabHbIE UCMbITAHMUS.
loKa e KOHCTPYKTOPbI NPEANPUATUA NPpOpabaThiBaOT
BapuaHT 3anycka «lpuda» ¢ katanynbTel U ero no-
CaAKM NapaloTHLIM cNoco6oM. B 6nnxanwmx nnaHax
TaKe ocHalleHue BJ1A 6onee mMoLHbIM ABUraTENEM, C
MeHbLueil BUbpaLmeil U pacxofoM TONnBa.

tures, caused by suppliers’ fraudulent advertising.

According to Vladimir Chudakoy, 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 the Indela design bureau
has the necessary sci-tech potential to be a success
in developing unmanned fixed-wing and rotary-wing
systems. At the moment, the bureau is executing
three contracts for the Belarusian Armed Forces.
Some UAVs are ready for production. For instance,
the 558th Aircraft 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.

BBICTABKM \ EXHIBITIONS

. L.,
LI AR s T s Lo E SR LI ERVIENT S N sk N LE S air-to-surface cruise missiles and combat and mili-

Ha camom xe OAO «558-/1 aBMALMOHHbIA PEMOHT-
N ]
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paboTunka u npoussoauTens. bnarogaps Takomy eaMHCTBY ary transport airplanes, including stealthy ones).

NnosiBMAaCh BO3MOXHOCTb B KOPOTKME CPOKM peann3oBbl-
BaTb JII0ObIE 3aABAEHHbIE MPOEKTHI».

K uncny Hanbonee 3HaUMMBbIX LOCTUKEHNIA BENOPYCCKUX
KOHCTPYKTOPOB MOXHO TaK)Ke OTHECTU U CO3AaHNe NNHeN-
ku BJIA BepTtoneTtHoro tuna. M3-3a cnoxHocTen, B YacT-
HOCTU C pa3paboTKOii CUCTeMbI yNpaBneHus, becnunoTHele
BepToNeThl LOCTAaTOYHO pefKku. VX KOHCTpyupoBaHuem mo-
ryT 3aHUMATbCA INLb Te CTPaHbl, KOTOPbIE MMEIOT BbICOKUI
Hay4YHO-TEXHUYECKMA W NPOWU3BOACTBEHHbIN MOTEHLMan.
Co3paHue Nnofo6HbIX annapatos B benapycu roBoput 0 ToM,
4TO pecnybnnKa B 3HaUMTENbHOI CTENEHU NPOABUHYNACh
B pa3BUTUM cOOCTBEHHBIX cucTem BJIA. HekoTopble 13 Hux
Ve ceiyac CTOAT B OAHOM PAAY C AYYLWMUMU MUPOBBIMU
paspaboTkamu.

lpumMeyaTenbHO, Y4TO B fAHHO TEMaTUKe KOHCTPYKTOp-

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

Having gained the necessary experience while de-
veloping target drones, Indela set about developing
an aircraft with vertical takeoff and landing, dubbed
INDELA-Rotorcraft. The vehicle eventually became

he basis for a tineup of unmanned helicopters, the
most successfut projects being the EYE SKY, T.N.SKY

also developed a set of diagnostic computer stand

for troubleshooting piston, turbojet and electric
engines, as well as for checking manufacturer’s
performance ratings of different devices, includ-
ing servo drives, the size of which does not ex-
ceed 150 x 150 x 150 mm. Thanks to this equipment

O P V/ avoiaG— e O

Hbli 3aBOA», NO CNOBaM 3aMecTUTeNs AMpekTopa
no passutuio lasna MuHMruHa n HavanbHUKa
OTAeNa CneLnpoeKkToB Onera KopwyHoBa, B He
CTONb OTHAANEHHOW nepcnektuse 6yayT
CO3AaHbl Liexa no Bbl-

NycKy pagno3NeKTpo-

HUKW, N3rOTOBJIEHUIO

“ 06paboTKe KoMMo-

3UTHbIX MaTepuanos. B

HaCTOALYMIA MOMEHT B CTagnUu

FOTOBHOCTM HaxoAWUTCA Lex

cbopku. HoBas npom3BOACTBEHHASA

naolwagKa Nno3BoONUT €XerogHo Bbl-

nyckatb okosno 50 BJIA B BecoBoit kateropuu 6osnee
100 Kr. B 6yayiiem 3aBop, naHUPYET 0CBOUTb BbINYCK
BJ1A Becom 300 Kr u paguycom peiicteus 500 KM.
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station

. portable radio

¢

~VHUBEPCA
HA TIONIE B0

BYAYULEE 3A LN®POBbLIMU

\ Sirius-B basé

radio station

\ Sirius-V

automobile radio station

VCNOBUAX BeeHUs 6OEBbIX AeiCTBUN MepapXnyecKas

APPLICATION
OF SIRIUS:

control at

els;
pranch and interdepartmental lev

prompt and reliable performance;

pability to work with

ersatility, capab
|\’,STN subscribers:

\ high speed connection;

\ data transmission:

guaranteed quality

communication security;

\ full control over the

network.
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NOAYNHEHHOCTb WTaboB BOMHCKUX nop,pa3p,eneHM|7|, nx

TeppuTOpManbHas pa3obLeHHOCTb
npeanonaraioT NpUMeHeHue Ans
ynpaBieHUs BONCKAMU MPaKTu-
YecKu BCex BUAOB PaAMOCBA3N:
NMPOBOLHOM, YNbTPAKOPOTKOBON-
HoBoW (YKB), kopoTKoBO/NHOBOIA
(KB), peneitHoi, cnyTHUKOBOW,
TPAHKWHTOBOW CBA3M MOOUNb-
HOro pasBepTbiBaHuA. U3 Bcex
YKa3aHHbIX BUOB TOJbKO Mmep-
CNeKTUBHasA LudpoBas cucTema
BbICOKOCKOPOCTHOI CBA3M MO-
XXeT npeTeHAoBaTh Ha Haubo-
nee 3PhEKTUBHYIO ANA JONK-
HOCTHBIX UL, WTA6OB BOMCK U
OpraHoB agMUHUCTPATUBHOIO
ynpasneHusa. OHa rapaHTu-
pyeT NOCTOSHHOEe mojnepXa-
HWE BbICOKOTro ypoBHA 6oe-
BOW FOTOBHOCTU BOWCK, UX
MaTepUanbHO-TEXHUYECKOrO

PAONOCTAHLUUAMA

UNIVERSAL EQUIPMENT

ON THE BATTLEFIELD
DIGITAL RADIO STATIONS

AS THE THING OF THE FUTURE

Baneputii CbICOEB,

oupexmop 0AO «ATAT-CUCTEM» —
ynpasasiowel KoMNaHuU xonouHea
«Cucmembl C8A3U U YNpasneHus»,
KaHOUOam mexHuyecKux Hayx

Bnadumup 3ANLIEB,

Bedywull HayyHbIl COMPYOHUK
OAO-«ATAT-CUCTEM» —
ynpagasowel KoMnaHuU Xon0uHza
«Cucmembi CBA3U U ynpasieHusy,
KaHOudam mexHuyecKux Hayx

Valery SYSOYEV,

Ph.D. (engineering),

director of AGAT-SYSTEM,
management company

of the Communication and
Control Systems holding
Vladimir ZAITSEV,

Ph.D. (engineering),

lead researcher of AGAT-SYSTEM,
management company of the Communication
and Control Systems holding

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

\ MILITARY-INDUSTRIAL COMPLEX. BELARUS.

obecneyeHus, a TakKe NPOBEAEHUE COOTBETCTBYIOLUX MEPONPUS-
TUIM Ha THINIOBbLIX TEPPUTOPUAX.

Ha ceroaHsAwWHUA feHb LM POBLIMY CUCTEMAMU CBA3M OCHALLEHBI
apmum CLUA, Benukobputanuu, ®panuyuu, @PT, N3pauns. OnbiTHO-
KOHCTPYKTOpPCKMeE pa-
60Tbl BegyTCA B YKpa-
uHe n Poccun. Yto
kacaetca Pecnybnu-
ku benapycs, 10 ee
CUNOBBIMU CTPYKTY-
pamu npepnpuHMMa-
JUCb W [O CUX NOp
npeanpuHumatTCs
NONbITKNM 3aKyNnokK
unMdpoBbIX paguo-
CTAaHUMUN pa3nuy-
HOro puMana3soHa
4acToT U COOTBeT-
CTBYIOLLEN 3NEKTPOH-
Hoit annapaTtypsl. Kak
npasuno, npuob6-
peTatoTca 06pasubl
NpoAyKUMM npeg-
npuatuit Poccunckoi
Oepepaunun. 0gHako
3ayacTyio 3akynae-
Moe obopyaoBaHue
He CBA3aHO Mexpy
co6oil ycTaHOBUB-
Wwencs cuUcTemoi
CTaHAapTOB M NpoTo-
KonoB obecneyeHus
MHGhOPMALLMOHHO
cosmectumoctu. Ta-
Kue cnopapuyeckue
3aKyNKU He no3Bo-
NAT B MONHOW Mepe
BbHICTPOUTb OfHO-
poaHyo, rnbkyio u
ynpasisemyto cucre-
My CBSf3W U NpUBO-
AT NUWb K NpAMON
OpraHn3auMoHHO-(hMHAHCOBOW 3aBUCUMOCTU CUTOBbLIX CTPYKTYP
oT 3apy6exHbIX pa3paboTYNKOB U NPOU3BOAUTENEN.

B benapycu paGoTel N0 peanu3auum MHHOBALMOHHBIX MPOEKTOB
CO3[aHMA HALWOHaNbHbIX CPEACTB U CUCTEM LUGDPOBOIA CBA3M
OblnM Hayathl B pamkax [0CyAapcTBEHHON HAayYHO-TEXHUYECKOIA
nporpammsl (THTMN) «Co3paHne coBpeMeHHbIX CPELCTB U CUCTEM
paguMocBs3M U pa3BuUTME UX Npou3BoAcTea B Pecny6nuke bena-
pycb» (wndp «Pagnocsasb») B 2006 rogy. PaspabaTbiBaemble
CpeAcTBa paguoCBA3M OPUEHTUPOBaHbI MPex/e BCero Ha npejo-
CTaBJleHMe JOKHOCTHbLIM INLLAM OPraHOB YNpPaBieHNUA BOOPYKeH-
HbIMW M TEPPUTOPUANbHO-aAMUHUCTPATUBHBIMU HOPMUPOBAHUAMM
6a3oBoro Habopa ycayr, B ToM Yucie obMeHa peyesoit MHGOP-
Maluen, nepefayn KOMNbIOTEPHBIX AAHHBIX, KOH(PEpPeHL-CBA3Y,
3NEeKTPOHHO NOYTHlI C NepeAayeit cBefeHN Kak No NPOBOAHLIM,
Tak ¥ no paguokaHanam. Mpu 3Tom pgomkeH obecneympatbCs

cpedcmsa adanmayuu K usme-
HAWUMCS BHEWHUM YC0BUAM.

cpedcmsa adanmayuu K B03-
delicmsuto annapamypsl paduo-
3/1eKmpoHHOU 60pbOBI.

cpedcmsa adanmayuu K BHY-
mpeHHeMy 8030elicmsuro.

\ COMMUNICATION SYSTEMS

responsive communication system and lead 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-

sible to achieve the
highestlevel of cohe-
sion when dealing
with emergencies and
military threats and
fighting a battle.

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

means of adaptation to inter-  getin encirclement.
nal action. 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
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Multiband multifunctional
software-defined radio station

T

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
TEeppuUTOpUANbHO-
AAMUHUCTPATUBHBIMM
GhopMUPOBAHUAMM YAENAETCA CO3AAHUI0 CNEeUMaNbHbIX ceTel
TPAaHKMHTOBOMN NOABUKHOM cBA3M. OHWM obecneynBaloT UHGOP-
MaLMOHHOE B3aMMOAeNCTBUE B MUPHOE BPEMS, B NPEABOEHHbI
nepuoa v 4actuyHo B xofe 6oesbix feicteuit. CoBmecTHoOE UC-
nosb30BaHWe TPAHKUHIOBLIX CETEN CBA3M U BOEHHbIX CUCTEM
no3BONiAeT JOCTUYb MAKCUMaNbHOW KOOpPAWHALMKN OeiACTBUN BO
BpeMs 4Ype3BblY4aHbIX NPOUCWECTBUNA, BOEHHBIX Yrpo3, NPsAMbIX
BOOPYXEHHbIX CTONIKHOBEHMUIA.

HeoTbeMneMoii YacTbio N060I cMCTEMbI CBA3M ABNAIOTCA Pagno-
cpencTBa, pabotatolme 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 YNPaBieHNUs 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-
sam fier for these stations

and a router of digital
streams.

The station is opera-
tional in two modes:

MH(OPMALMOHHBLIA 0OMEH C yLaNeHHbIMU YaCTAMU U BOEHHbLIMU
rpynnamu. MickntountenbHoe 3HayeHWe CpeAcTBa M KOMMIEKChI
cazn KB-guanasoHa npuobpetaloT npu 04aroBOM xapakTepe
BOOPYXEHHBIX CTOJIKHOBEHWI, @ TaKXe Npu LeiCTBUAX 6OEBbIX
yacTei 1 rpynn B OKPYXeHUM.

[lns oGecneyeHns B3aMMOAENCTBMA OPraHOB ynpaBieHus B
MUpHOE BpeMsA U B nepuod BoeHHoi yrpo3sl MHTI «Pagnocesasb»
npeAycMaTpuBaeT CO3AaHNe KOMMNEKCOB CPEACTB LIM(PPOBOMN TpaH-
KWHrOBOI CBA3M ANA AMana3oHoB YacToT 146—174 Ml (npoekTt
«Uudpa») n 380-470 My (npoekT «Cupuycy). B komnnekcax
NpUMeHeH ceBepOaMepUKaHCKNA CTaHAAPT ANA CUCTEM TPAHKUH-
rogoit ceazu APCO-25 — oH npepycmaTpuBaeT COBMECTUMOCTb
UM POBLIX PAAMOCTAHLMA C NAPKOM AeCTBYIOWMX aHaNnoroBblx
CTaHUUN U ofHOBpeMeHHO obecneynBaeT B3auMopaeicTeme C
nepcnekTUBHLIMKU LUGPOBLIMA PafMOCTAHLUAMU BOEHHOTO Ha-
3HayeHus. MNocnegHee 06CTOATENLCTBO KpallHe BaXHO, TaK Kak
IKOHOMMWYECKMe pecypchl HalWel CTpaHbl He NMO3BONAIOT OCylye-
CTBUTb OAHOBPEMEHHbI M NOBCEMECTHbIW Nepexod Ha CpefCcTBa
umdposoin cBA3n. HoBble KOMNNEKCHI B TEYEHWE ONpeAeNeHHOro
nepuoja BpeMeHU JOMKHbI 6yayT dyHKLMOHMpPOBATL napan-
NenbHO CO CTapoN TEXHUKON. B HacToAWMN MOMEHT OHU npowWwnu
MCNBITAHUA U YXKe OCBOEHbl B MPOM3BOACTBE NMpefnpUATUAMU
[ocynapcTBEHHOro BOEHHO-NPOMBILWIEHHOrO KoMuUTeTa Pecny-
6nuku benapycs.

C uenbto opraHusauuu CBA3M MeXLy BOWCKOBbIMWU hOpMUPO-
BaHWAMU B MUPHOE BPEeMs, B NEPUOA BOEHHOI Yrpo3bl U B xofe
6oesbix gencteuit THTMN «Pagnocesa3b» npegycMaTpuBaer co3aaHue
undposoil nopTaTUBHOM paguocTaHumn «bekacy, pabortawoue
B YKB-pgnanasoHe, undpoBoit MHOTOQYHKLMOHANbHOW CTaHLUK
«Pancopusa» YKB- u KB-aguana3oHoB, ycunutens MowHoOCTH Ans
3TWUX PaAMOCTaHLIMIA, @ TaKXKe MapLupyTU3aTopa LdpoBbIX NOTOKOB.

Pabotaert B iByX pexnMMax: aHaNnoroBoM — npu UCnosb30BaHUM Ya-
CTOTHOI MOAYAALMM NoAaepKUBAET paguoobmeH B YKB-guanasore
c 60Jlee CTapbiMM aHANOrOBLIMM PAAUOCTAHLUAMK U UMD POBOM —
obecneynsaet pagmoodmeH B YKB-guanasoHe ¢ pagmoctaHyms-
Mu «Pancoguay» u ctaHumamu npoektos «Ludpa» u «Cupuycy.

«bekac» cnocobeH
nepenasath peyeBylo @
uHcbopmaumio, cTaTu-
yeckue nsobpaxe-

HUSA N KOMNbIOTEPHbIE
AaHHble, OTHOCSA L Me-
CA K OmepaTuBHO-
TaKTUYECKUM CBe-
peHuam. Kpome
TOro, B pagMoCTaH-
UMM peanusoBaH
NPUHLKUN NCEBARO-
chyyahHoW nepe-
CTpoiiku paboueil
yactoTel. [laHHOe CpefCcTBO CBA3W MpepfnonaraeTcs npume-
HATb ANS MHLMBUAYANbHOTO OCHAWEHWs KOMaHAMPOB B3BOLOB,
poT, 6aTtapeil, NnoApa3AeneHuil pasinyHbix BUAOB pa3Beaku, a
TaKXe AOMKHOCTHBIX NUL, WTabos 6aTanbOHOB U AUBU3UOHOB.

\ COMMUNICATION SYSTEMS

0becneynBaeT hYyHKLMOHUPOBAHME B ABYX PEXMUMAX: aHANOrO-
BOM — NpPY MCNOIb30BAHUM YACTOTHON MOAYAALMM NOALEPKUBAET
paauoo6meH B YKB-ananasoHe c aHanorosbiMu pagmocTaHuuaMu
NpeXHMX NeT Bbinycka (Npu UCNoab30BaHUM OLHONONOCHO! MO-
LYNALWUYM peanusyeT pafuMooOMeH ¢ 6onee CTapbiMU aHaNOrOBLIMM
paauocTaHumamu) u uudpoBoM — obecneynpaeT paaMooOMeH B
YKB-guana3oHe ¢ paguoctaHumammu «bekac» n ctaHumaMu npo-
ekToB «Uundpar» n «Cupuycy.

YT1o KacaeTcsa KomnnekTauuu «Pancoguuy: fonyckaertcs of-
HOBpPEMEHHOE NpUMeHeHUe [ABYyX npuemonepepatynkos KB-
AManasoHa, unn aByx npuemonepepatymkos YKB-guanasoHa, unm
ofHoro npuemonepegatynka KB-gnanasoHa u ogHoro npuemone-
penatunka YKB-amanasoHa. PagnoctaHuus cnocobHa nepeaasatsb
peyesylo MHGOPMALIMIO, CTaTUYECKUE N306PAXKEHUS U KOMNbIOTEp-
Hble aHHbIE, OTHOCALLMECSA K ONEPATUBHO-TAKTUYECKUM CBELIEHU-
AM. B Hell peann3oBaH NpUHLMN NCEBOCNYYANHON NepecTpoiKu
pabouyeit yacToTbl. «Pancoaunio» npegnonaraeTcs NPUMEHATb ANs
OCHallleHMs 60eBbIX MALMH B3BOAOB, KOMaHAHO-HA0M0AATENbHBIX
NYHKTOB poT, 6aTapeii, 6aTanboHOB, MBU3NOHOB, A TaKXe KO-
MaHAHbIX NyHKTOB 6pUrag. LLonoNHMTENbHO PAfMOCTAHLUA MOXET
KOMMIEKTOBATHLCA YCUMIUTENAMU MOLLHOCTH.

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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T0.FIND AND DESTROY!

Bnadumup [TOKPbILLKVAH,

Cepzeil IMTBAKOB,

Viadi

Sergei LITVYAKOV,

TennoBn3nOHHbIA NpuLen «Tucacy
Tisas thermal imaging sight

6n1afas 6onbIWON OrHEBOW MOLLbIO U NPeAOCTaBAASA

HafeXHyI0 3alnTy 3KUNaXy, TaHK CTan OLHUM U3
OCHOBHbIX apryMEHTOB B Ha3eMHbIX BOEHHbIX Ofe-
pauuax. MosBMBLIMCH Ha NONAX CPAXKEHMWIH BO BpeMs
llepBoi MUPOBOW, OH NMONYYMN MOLHOE pa3BUTUE B
nepuog Bropoit MupoBoOi BOWHBI, CTaB (PaKTUYECKM
OCHOBHOM YAAPHOI efUHULEN CyXONyTHBIX cun. Tpu
(a N0 HeKOTOPbIM UCTOYHUKAM — YeTbipe) MOCaeBo-

':Tar_lks constitute the core of a mc ern’ _
ground combat missions due to tl='1'e1y'highﬁfgpowe_¢

and capability to protect the crew. First éppegred"' J

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 MOKONEHWUA TaHKOB NPOAO/IXanu COBEpLIEH-
CTBOBATbCA, NOBLIWAANCL UX 3ALWMUTHbIE U OTHEBbIE
Ka4yecTBa, pa3BMBanacb XOA0BasA 4acTb.
KomnoHoBka coBpemeHHbIX 06pa3LioB GpoHeTaH-
KOBOi TexHuKkM (ganee — BTT) B uenom
LOCTAaTOYHO efMHOO06pa3Ha U XOpoLwWwo
knaccucuumpyetca. PasHuua coctout
NUWbL B ONpeAeneHHo aganTauuu K
BO3MOXHOMY TeaTpy BOEHHbIX AENCTBU,
0CO6EHHOCTAM apMencKUx onepauuit U YpoBHIO
pa3BUTMA TEXHONOMMIA U NPOMBILWAEHHOCTU CTPaHbI-
npoussoguTens. fopasgo bonbluwee pasHoobpasue
HabnlofaeTcs Ha YpOBHe MofcUCTeM TaHKa. B Ha-
CTosllLEee BPEMA UMEHHO TaM MAET HapaboTKa caMblx
ONTUMANbHbIX U BOCTPEOOBAHHBIX KOHCTPYKTUBHbIX
peweHuin. OHM NpepnaraloTca He TONbKO AN HOBbIX

- 06pa3LoB BTT, HO M TapMOHWYHO BMUCHIBAIOTCS B VXK

BbIMYLEHHbIE B pAMKax NPOrpamMm MogepHU3aLum.
OrHeBas MolLb TaHKa ONpefenseTcs Kanubpom
W [anbHOGOMHOCTbIO €ro 0pyAMs, MOLLHOCTbIO
60oenpunaca, CKOpPOCTPebHOCTbIO, OTHEBOM Ma-
HEBPEHHOCTb0. B cOBpeMeHHbIX BOEHHbIX
onepauuax OAHUM 13 BeAyLUX
napameTpoB CTasa ele 1 Tou-
HOCTb cTpenbbbl. Ecin go
BbICTpENa TaHK NpejcTaB-
NSIeT co60il NOTEHLMANbHYIO
0MaCHOCTb, COXPAHAA NPU 3TOM
OTHOCUTENbHYI0 MaN03aMeTHOCTb
B npegenax 3 deKTMBHOr0O paguy-
ca [leiCTBUS CBOEro BOOPYXKEHMUS,
TO C MOMEHTa NMepBOro BbICTPena, To
€CTb Nepexopa K akTMBHbIM AENCTBUAM,
OH OAHO3HAYHO CTAHOBUTCH OMACHBIM,
a 3HAYMT, NOANEKUT YHUUTOXKEHUIO BCe-
MW JOCTYMHbIMU cpeAcTBamMu. VIMeHHO no3ToMmy
yCuIUA pa3paboTyMKOB BOOPYKEHNSA U CUCTEM YNIPaB-
neHus orHem (panee — CY0) CKOHLEHTPUPOBANUCH Ha
TOM, YTOObI BbIOPaHHAsA 3KUNAXKEM LieNb Nopaxanach
Cpasy 1 B Ni0bbIX ycnoBuax. Tak nosBuaach cuctema
cTabunu3alum 0OCHOBHOTO BOOPYXeHUS. Teneps, 4To-
Obl TPOM3BECTU BLICTPE, TAHKY HE HYXHO OCTaHABNU-
BaTbCA — OH MOXET BECTU NPULEJIbHBIIA OFOHb C X0A4Y.
Cnepyrowmm 3Tanom cTan nepexop K MCnosb3oBa-
HUI0 3NEKTPOHHO-ONTUYECKUX Npeobpa3oBaTenei
(nanee — 300M), obecneynBatWNUX NOUCK Lenei u
HaBefeHMe Ha HKX B HouHoe Bpems. OgHako 30Mbl He
MO3BO/IN/IN B NOJIHOW Mepe peann3oBaTh BCE BO3MOX-
HOCTM TaHKa, B 0COOEHHOCTU N0 JanbHOCTU CTPENbObI.
Pa3Butne TennoBU3MOHHOW TEXHUKWU BbIBENO MO-
MCKOBbIE BO3MOXHOCTM 3KMNaxa Ha OfUH YPOBEHb
C BaNnbHOCTbIO BbICTPENa OCHOBHOIO BOOPYXEHUS
OpOHMPOBAHHOI MalWwKHbl. TpebOBaHUSA K TOYHO-
CTW CTpenbObl 3aCTaBMAN pa3paboTUNKOB He TONb-
KO AONOMHUTL NpuuenbHy Yactb CYO nasepHeimMu
AanbHOMEepaMu U [aTYNKaMU, KOTOPbIe ONpefensioT
Hanbosnee KPpUTUYHbBIE NAPAMETPbI, BAUSAIOLME 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 stabi-
lisation of a sightline. 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, a2.3x 2.3 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

46/47

Z

N

\&




S rHSM<OmEwO

—rHASMOAdSm<

@€ BIIK \ VPK

| <

BOEHHO-TIPOMBILIEHHEIA KOMITIEKC

HOCTb CTPENbObI, HO U BBECTU HE3aBUCUMYIO CHaYana
Of\HO-, @ MOTOM U ABYXMIOCKOCTHYIO CTabunusauunio
JIMHUW BU3UPOBAHUA NPULENOB. 3TO NO3BOJIUIIO elle
00Jblie NMOBLICUT BEPOATHOCTb MOPAXEHUSA Leau ¢
nepBeoro BbicTpena. B Hactoswee Bpems npueme-
MbIM pPe3yJbTaTOM MO TOYHOCTU CTPENbObI B JIOOBIX
YCIOBUAX U HAa HaubONee BEPOATHON JUCTaHLUM
OTHEBOTO KOHTaKTa (ABA-TPU KMIOMETPA) CTAHOBUTCA
nonagaHue 80 NpoOLEHTOB BbINYLEHHbLIX CHAPAL0B B
CTaHAAPTHYIO MULLEHb, KOTOpPas UMUTUPYET 1060BYIO
NPOEKLMIO TAHKA U NpefcTaBAsieT coboil WHUT pasme-
pom 2,3 x 2,3 meTpa. 06pa3upl BTT, He BeINONHAOWME
3TU TpebOoBaHUs, yKe HEe KOHKYPEHTOCMOCOOHbI Kak
Ha MUPOBOM PbIHKE BOOPYXEHUM, TaK U B YCIOBUAX
60eBbIX LEeNCTBUN.

0CcOBEHHOCTbIO COBETCKOM, @ 3aTeM U POCCHUIACKOIA
OpOHETEXHUKMN ABNAETCA TaKXKE Hanuume B HoeKoM-
nieKTe BbICTPENIOB C ynpaBasdemoii paketoi. Beege-
HUe YNPaBNAEMOro BOOPYXEHNUS 3HAUUTENbHO YNyY-
wuno 6oeBble kayecTBa 06pasuos BTT. PakeTbl uMeioT
onpefeneHHble HefoCTaTKM: 60JbLIOE BPEMS NMOANETA
K Lenu, BO3MOXHOCTb MPUMEHEHUS TONIbKO KyMyns-
TUBHOI WM TaHAEMHON 6OEBOIt YacTu, OT KOTO-
PO COBpPEMEHHbIE TaHKM AOCTATOYHO YCMELHO
3alMLLAIOTCA 3NEMEHTAMU JUHAMUYECKON 3a-
WNThI. ITU HEJOCTATKM C IUXBOW KOMMEHCUPYIOTCA
pAZOM npenmyuecTs. Onepatop MoXeT NPOU3BOAUTD
KOPpPEeKLMIO HaBeLeHUs Ha Lesb B npoLecce nojeta
ynpaensemMoro 6oenpunaca (nogo6HoOEe MONHOCTbIO
UCK/IOYAETCA A1l HEYNPABISEMOTO OPYXUA), @ AaNlb-
HOCTb AeICTBUA paKeTbl (OKONO MATU KUNOMETPOB)
MO3BOJIAET BECTU OrOHb Ha AUCTAHLMUAX, FAe BOOPY-
)XEHWE TaHKOB NPOTUBHMKA Mano3hdekTUBHO. Takum

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 gunners 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 HaBogumnka «Mancay
Plisa thermal imaging sight

!
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BEPOATHOCTb MOPAXEHWUS MULWEHW C NepBOro BbICTpena 3aBUCUT
TOJIbKO OT HAaBbIKOB HAaBOAYMKA, COBEPLIEHCTBA U MOLHOCTU 60€BOiA
YacTu ynpaBnsemMon pakeTsl. Bnpoyem, npeBanvpyowmumMm B faHHOM
Cnyyae ABNAIOTCA BCe-Taku NPodhecCUOoHanbHble HaBbIKW HAaBOJYMKA,
€ro YMeHWe HaBOAMTLCA U BECTU LieSib C MOMOLLBIO LITATHbIX OPraHoB
YNpaBieHUs OpYKUEM.

Mepexon Ha cUCTEMbI TEXHUYECKOTO 3pPEHUA U aBTOMATUYeCKMi
BBOA NONPAaBOK B CTabMIM3aTOP BOOPYXKEHUS B HEKOTOPOIi CTENEHM
ynpocTuau 3ty 3apady. OT HaBoguMKa TpeOyeTcs NnLb COBMECTUTh
nepeKpecTve NpULeNbHON MapKi ¢ BbIOPAHHOI LieNbio Ha MOHUTOpE
W yoepxuBaTth ee [0 NPOU3BOACTBA BbICTPENA UAK A0 MOPAXKEHUS
Lenu Npu NpUMEHEHUW YNpaBnsemMoro BoopyxeHus. Mepexon ot
BU3MPHBIX ONTUYECKUX KAHAN0B K NpefCcTaBNeHUI0 KapTUHKK 6oe-
BOW 0OCTAHOBKW Ha 3KpaHe MOHUTOPA CYLECTBEHHO U3MEHMUN
W yyyLWun 3proHoMuKy paboyero mecta. Kpome toro,

HOBbIM, HO yXe BOCTpe6oBaHHbLIM 060pyA0Ba-

Huem CYO cTan aBTOMAaT CONMpOBOXAEHUA

uenu. NMpu ero npMMEHeHUU HaBOZYUKY

0CTaeTCA HaBECTUCh Ha Lienb U Janee

KOHTPONMPOBAaTb NPaBUALHOCTb pa-

0O0Tbl aBTOMATUYECKOW CUCTEMBI.

Bce 370 3HauMTENbHO CHUXAET

MHOPMALMOHHYIO U Ncuxodu-

3WYECKyI0 Harpysky Ha yeno-

BeKa.

Henocpep-

CTBEHHO pas-

BEAIKY U HabnofeHue 3a MecT-

HOCTbIO BbINOJHAT KOMaHAUP

1 HaBopuMK. MeHHO ¢ ux mecT

camas nyywas 063opHocTb. Mpu-

OOpbl, KOTOPLIE OHU UCMONb3YIOT

AAA 3TOW Lenu, Yalle BCcero MMerT

OfHOKpaTHOe yBennyeHue. B pesynb-

TaTe CTaHOBUTCH HEBO3MOXHbIM 3 dek-

TUBHO OCMaTpPMUBaTb OTKPLITYIO MECTHOCTb

Ha bonblmux pacctosHuax. Kpome Toro, Habnio-

[eHue 0TOPBaHO U1 OT YNpaBieHWs BOOpyKeHueM. B

KaKOM-TO Mepe 3TOT HEe,0CTaTOK MOXET KOMMNEHCMPOBATLCA UC-
nosb30BaHMEM CaMo-
ro npuuena (y HaBog-
YyMKa — C NOBOPOTOM
OalwHu, y KoMaHgupa —
C NOBOPOTOM KOMaH-
AVUPCKOTrO nioKa B
OrpaHUYeHHOM CeKTO-
pe). flanbHocTb 06Ha-
PYXKEHMA U pacno3Ha-
BaHWA Lienel B TaKoM
cnyyae AOCTAaTOYHO
BE/NMKa, a NpuMeHe-
HUEe TenNOBU3NOHHbIX
npuLuenos nossonser
BECTU HabnwpaeHue ¢
0AMHAKOBO BbICOKOIA
3(h(eKTUBHOCTbIO Kak
AHEM, TaK WU HOYblO.

— e DED

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 gunners 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 thermal imaging 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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YuutbiBas Nofo6HYI0 CUTYaALMIO, @ TaKXKe AOCTATOY-
HO BbICOKYIO MH(OPMALMOHHYIO HAarpy3Ky Ha YneHoB
JKMNaxa B yCioBUAX 605, pa3paboTymMKM NPULLIN K
BbIBOZY, YTO pa3feieHne ponei Mexay KOMaHAUPOM
1 HaBOJYMKOM NOBbLICUT 3P PEKTUBHOCTb UX COBMECT-
HOW paboTbl. Mpu 3TOM B3aMMOLEeNCTBUE IKMNAXKA
LOMKHO 0becneynBaTbes Ha yposHe CYO, a He ToNbKO
VCTHBIX KOMaHA,.

WTorom nonyumsweroca pasfeneHus crano noss-
JIeHNe B COBPEMEHHbIX TaHKax CHayana BU3UPHBIX, a
3aTeM M MHOTOKaHalbHbIX KOMAHAUPCKUX NAaHOpaM-
HbIX NPULENOB, CBA3aHHbIX C CUCTEMON yNpaBneHus
OrHeM U obecneyuBalolwux paboTy KOMaHAMPA W
HaBOAYMKA B PEXUME KOXOTHUK — CTPenok». Yepes
CTabUNM3NPOBAHHbIA MHOTOKAaHANbHbIA MaHOPaM-
HbI NpULLEN KOMAHAUD BbIMONHAET KpPYroBoe
HabI0fieHMe 33 MECTHOCTbIO U MPY 0OHAPYKEHUM
TaHKkoonacHon uenu yepes CYO paet ueneykasa-
HMe HABOZYMKY, MPU 3TOM MOXKET ObiTb NepefaHa
3aMepeHHas KOMaHLMPOM JanbHOCTb. PaspaboTunku
TaKXe npeayCcMoTpeNy Ans KOMaHLMpa BO3MOXKHOCTb
B3ATb ynpasneHue CYO Ha cebs npu peleHunn 3anay,
TPebYOLMX HEMEeJIEHHOM peakuumu Uimn Ans BeINo-
HEHWA QYHKLMUA HABOJYMKA B IKCTPEHHbIX C/Iy4asnX.

Yto Kacaetcs otpenbHbix paspabotok 0AQ «lle-
JIEHT», TO CloJa cnefyer OTHECTU OCHOBHOW npuuen
HaBopuuKa «Cox-M» ana BMI-3, koTopblit 06beaUHUA
B 04HOM Kopryce BuU3upHbIA kKaHan, 0TI, nazepHblin
AanbHOMEp W KaHan ynpasieHns pakeToii. MHTepec-
HOIl 0COBEHHOCTbIO NPULENA ABISETCA HANUYUE B HEM
OAHOKPaTHOro 0630pHOro KaHana, No3BONAILEr0
BECTU HabnlojeHue JHEM B JOCTAaTOYHO WHUPOKOM
CeKTope.

HanbHeAwnm pa3BuTMeM [faHHOW TeMmaTu-
KM CTano BbiMONHEHME NpefnpuATUEM OMbITHO-
KOHCTPYKTOPCKMUX paboT W 3anyck B MPOU3BOACTBO
cnepawero 3a «Cox-M» Tenn0BU3NOHHOrO npuLena

~panoramic
sight

Mpuuen HaBoguMka

MpuLen-ny6rep TeneBuanoHHbIi MHOTOKaHasbHbl «CocHa-Y» ~

s TaHka T-90MC
TV backup sight gor the T-90MS tank

Sosna-U multichannel
gunner's sight

= :
Since its foundation, Peleng has been developing
sights for armoured vehicles’ fire control systems.
It started with unstabilised sights with electron-
optical image intensifiers and has passed all
stages of optoelectronic sights’ development,
designing and manufacturing cutting-edge sights
and equipment for armoured vehicles. The fact
that Peleng-produced sights have been installed
on the BMP-3, BMPT and T-90MS as primary ones,
which provide reliable operation of the vehicles'
fire control systems, proves their high class.

target search in low light conditions within effective
range of the vehicle’s main armament
Peleng’s next developmentis a commanders pano-
ramic sighting system, which integrates two pano-
ramic sights: a tracking sight, which substitutes
an antiaircraft one, and a panoramic sight stabilised
in two planes with TV and thermal imaging surveil-
lance channels and an integrated laser range-finder.

Peleng has also participated in development of
equipment for a promising tank support fighting
vehicle (BMPT). Being a pioneer in development of a
panoramic sight for computer vision systems on the
post-Soviet territory, the company succeeded in this
task: to-date, the vehicle has passed state tests with
primary multi-channel and panoramic sights and is
in demand with foreign militaries.

The T-90MS tank, which was officially unveiled
at Nizhny Tagil arms exhibition in September and
evoked a wide response in the mass media, is also
equipped with three Peleng-manufactured sights:
a primary gunner’s, commander’s panoramic and TV
backup ones.

New sights feature the following peculiarities:
TV and thermal imaging channels in gunner’s

BOEHHO-TIPOMBILIIEHHEI KOMIUIEKC. BE/TAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELAIHU

«BecHa-K». OH 6bin
CO3[aH Ha OCHOBe
TENJ0BU3MOHHON Ka-
mepbl «Catherine-FC»
¥ npu yHuduKauum
MHOTUX KOMMeK-
TYIOWMX C OCHOBHbIM
npuuenom pacwupun
BO3MOXHOCTM 3KMNa-
*a bMI1-3 no BegeHuto
OrHA U NOUCKY Lenen B
HOYHbIX YCIOBUAX O
JanbHocTen addek-
TUBHOTO [eNCTBUSA
OCHOBHOFO BOOpYXe-
HWUA 3TON OGPOHMpO-
BAaHHOM MaLWMHBbI.
Cnepytowas paspa-
60Tka 0AQ «eneHr» —

@» NaHOpaMHbI KOM-
nieKc KOMaHAWpa, KOTopblil BKOYAET B cebs ABa MaHOPaMHbIX
npuLena: cnegailuii BU3UpHbIi, 3aMeHAI0LWMIA COO0I 3eHUT-

Hblli NPULEN, U CTaObUAU3UPOBAHHBI B 1BYX NIOCKOCTAX
naHopaMHbI NpULEN € TeNeBU3NOHHbIM (aanee — TB)

W TennoBM3NOHHLIM (fanee — TMB) kaHanamu Ha-

©110A€HUS 1 BCTPOEHHBIM N1a3epHbIM AaNbHOMEPOM.

OAO «[eneHr» NpUHANO y4yacTue U B CO3/aHMK
annapatypbl AAs8 nepcneKTUBHOW MawmnHbl BMIT.
flBNsscb NMOHEpPOM pa3paboTKuM MaHOpamMHOro
npuLena TeXHUYecKoro 3peHns Ha NOCTCOBETCKOM
NPOCTPaHCTBE, NPEeANPUATUE OTAUYHO CMPABMOCH C
NOCTaBNIeHHO 3afayeil — B HacTosALee BPEMSA MaLIUHa,
npolweawas rocyaapcTBeHHbIE UCMBITAHUA C OCHOBHbIM
MHOFOKaHasbHbIM U MaHOPaMHbIM NpULENaMu, YCnewHo npo-
faetcs 3a pybex.

TaHk T-90MC, NpoAeMOHCTPUPOBAHHBII WWPOKOI Ny6anuKe Ha
CEHTABpbCKOI BbicTaBke B HuxHem Tarune u Bbi3BaBLNIA HEMano
o6cyxpeHnit B CMU, Takke ocHaleH npulenamm 6enopycckoro npo-
n3BogacTBa. Nx Tpu — 0CHOBHO HaBOAYMKA, NAaHOPAMHbI KOMaHAM-
pa u npuuen-ay6nep
TENeBU3UOHHbIN.

0co6eHHOCTM HOBBIX
npuuenos:

Hanuyue TB- u
TMB-kaHanoB y HaBoA-
YMKa U KOMaHAMPaA;

Hanuyne He3aBu-
CUMbIX [aNbHOMEpOB
V HAaBOLYMKA N KOMAH-
AMpa;

obbefUHEHMNE
paboTbl Yyepes 0630p-
Hble NepucKonuyeckmne
npu6opbl HabAEHUs
1 NaHOpPaMHbIA 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 BU3MPOBAHWUA MAHOPAMHOrO MpULUEna B Co-
OTBETCTBYIOLNIA CEKTOP HablOfeHUA);

npMMeHeHWe aBTOMaTa CONpOBOXAEHMA Lienu;

BO3MOXHOCTb PabOThl B PEXMME KOXOTHUK — CTPeNnoky (nepe-
[aya Lenu HaBOJYMKY OT KOMAHAMPA OCYLLECTBASETCA C yKe
3aMepeHHOW JanbHOCTbIO, MPU 3TOM NpULENbHAA Mapka Oyaer
pacnonaratbCsl TOYHO Ha Lenu);

BO3MOXHOCTb paboThl B peXume «aybib», KOraa KOMaHAUP
MOXeT ynpaB/ifTb OCHOBHbIM BOOPY}KEHWEM TaHKa CO CBOEro
MecTa;

HanW4ne TeNEBU3NOHHOTO NpuLiena-gy6aepa, KOTOPbIM MOXKET
NONb30BATHCA KAaK HABOLYMK, TaK U KOMAHAMP.

OrpoMmHblii onbIT pa3paboTkn NpubOPOB cneLuanbHOro Ha-
3HaYeHMs, a TaKKe 3HaHWe U NMOHUMAaHWe BAXHOCTW Nojaepxa-
HUA TECHOTO KOHTAaKTa C raBHbIMWU KOHCTPYKTOPAaMU 06BLEKTOB
6poHeTaHKoBOW TexHUKM no3sonsioT OAO «[eneHr» He TONbKO
rapMOHMYHO BNUCHIBATHL NpULieabHYto YacTb CYO B 060pyaoBaHue
TaHka unu BMII, Ho 1 coxpaHATb yBEPEHHOE NPEBOCXOACTBO HAf
KOHKYPEHTaMM B 4aCTU NPULENbHBIX KOMMIEKCOB Ha COXKHOM
PbIHKE BOOPYXKEHUN.
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%COBpeMEHHbIX YCNOBMSAX KaYecTso ynpaBnquﬂ vy

BOMCKaMW CTAaHOBUTCA TakWUM e pewatrowum dak-
TOpPOM, KaK 60eBble BO3MOXHOCTU CUN U CPeAcTB
BOOPYXEHHON 60pbObl. OMbIT BOEHHbBIX KOH(INKTOB

aBTOMATM3aLMM BO BCEX 3BEHbAX W HA BCEX ITanax
npouecca ynpasieHns BoickaMu. MmeHHO nosTomy

i

nocnegHux NeT ybeanTenbHO NOKa3bliBAET, YTO OHOM B Ty 7

13 OCHOBHbBIX MPUYUH CHUXKEHUS MOTEHLMANbHbIX 135, .3 -

BO3MOXHOCTEN BOWMCK B Xofie 60eBbiX AENCTBUIl AB- o s ﬁ‘*

NAETCA HU3KUI YpOBEeHb ynpasjieHua. Pewunts 3ty - S = ‘-

npobnemy MOXeT WMPOKOEe UCMO/Ib30BaHWe CPEACTB e ?“‘ ot S
Lk

The currently employed automated command and

B Haubosee pa3BUTbIX CTpaHax MMpa 6oNbLIOe BHU- = P > control systems of operational and tactical levels
MaHWe CerofHs yAenseTca Co34aHuI0 U BHELPEHUIO ) - - ‘ E'-*‘# L provide automated command and control mainly
aBTOMATU3UPOBAHHBIX CUCTEM YNIPaBeHUs BOHCKaMM e R R T, ..,: - on the stage of combat operations. For this reason,
(ACYB) 1 opyxmem. d ey _ : %“; e S planning and command and control on the pre-
PaspaboTtaHHble U NPUHATEIE HA BOOPYXeEHUE As T e ten e, - € e ¥ operation stage is for the most part still performed
OTAEeNbHbIX BUAOB U POAOB BOUCK KOMMIEKCHI CPEACTB  AEUCTBMIA U He B MOJIHOI Mepe obecneynBaeT peanusaLuio = s 4‘_:' St ?Tn the modern context, the efficiency of command and manually. Such an approach is outdated in terms
aBTomaTu3auuu ynpasneHus (KCAY) onepaTMBHOroM  moTeHLUaNbHbIX 6OEBbIX BO3MOXHOCTEN BOUCK. LA 7 o __'E' . control over troops has gained the same importance as  of modern warfare techniques and does not allow
TaKTUYECKOro 3BeHa 06ecney1BaloT aBTOMaTM3aLnio Pa3paboTaHHas npegnpuaTueM «TeXHOCO3NPOEKT» e %*’T»-f g ] ) T T iba ~~  the performance of weapons and operational capabilities  full-scale implementation of the troops’ operational
MpPOLLECCOB YNpaBJeHWUs B OCHOBHOM Ha 3Tane Befe-  VHUULUPOBAHHAsA KOMaHAHO-wWTabHaa mawuHa (KLWM) ,’5-'1?".' " ""E‘:*’*if; “.:,_‘_;.-,i'r_ r :' o - of troops. Recent military conflicts have demonstrated  capabilities.
HUs 60eBbIX AedcTBUIA. [Mo3TOMY OpraHbl BoeHHOro  «PepyT-212» ABNseTcs CpefCTBOM YNPaBIEHUA BOCKAMM LE b i u_.f" fiﬁ‘ "’“ﬂjf* that low command and control results in reduced fighting The Redut-212 unified command vehicle (UCV) was
yrpas/ieHus paboTy no niaHMPOBAHUIO, @ TAKXKE MO B TaKTUdeckom 3BeHe. OHa npegHasHayeHa ans aBTOMa- W A By =T capabilities of troops. Only wide implementation of au- developed by Technosoyusproekt to provide control
s PELeHWI0 pAAA yNpaBieHYecKUX 3afay Ha 3Tane  TU3aLMU KOJJEKTUBHON PaboThl AOMKHOCTHLIX UL, WTaba - . ! ot : tomation equipment at all levels and stages of command  functions at the tactical level. The system is designed
£ nogrotoBku 60eBbix aeiicTauil NO-NpexHeMy Bbl-  COEAUHEHUS POAA BOICK B MpoLECcce ynpaBaeHUs nog- ' and control can solve the problem. For this reason, the  toautomate teamwork in the staff of a formation facili-
& nonHawT NPenMYLLECTBEHHO PYYHbIM CNOCOOOM. 3TO  YMHEHHBIMW NOAPA3AENEHNAMMU Ha 3Tane NOArOTOBKU U B world’s leading militaries pay considerable attention to ~ tating their control over subunits at the pre-operation
B He COOTBETCTBYET COBPEMEHHOMY XapaKTepy BOEHHbIX  Xofe 60€BbIX eiCTBUMA. the development and implementation of C4ISRs. stage and during combat operations.
4
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orceka KM «PepyT-212» A

Pucytok 1 - WuTepbep pabouero
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ic.1 Redﬁt—ZlZ. Working Compartment

KoHcTpykTuBHO KLIM BbinoNHEHA B BUAE CbEMHOTO Ky30Ba-
KOHTeilHepa, pacnofioXXeHHOro Ha niaTdopme Waccu aBToMo-
6uns noBbIWEHHON npoxoaumMocTn Tuna MA3-631705. Kysos-
KOHTeliHep coCTOMT U3 ABYX 0TCEKOB. B ocHoBHOM (pabouem)
OTCEKe pa3MellalTcs aBTOMATU3MPOBaHHbEIE paboyne mecTa
(APM) BOMKHOCTHBIX UL, annapatypa CBA3M U JIOKaNbHOIA
BbIYNCNIUTENbHOW CeTH,
31eMeHTbl CUCTEMBI
XU3HeobecneyeHUs
(koHaMUMOHED, DUNb-
TPOBEHTUNALUOHHAA U
OTOMUTE/IbHAsA YCTAHOB-

3aKpbITbIM KaHanaMm B TenedOHHOM
pexume. [lna ynpaBneHua nog4ymMHeH-
HbIMU MOApa3feNeHNAMN Ha Maple
npeaycmotpeHa YKB-paguoctaHuyus.

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-TEXHUYECKME XAPAKTEPUCTUKW KLUM «PELOYT-212»

Konunyectso dBTOMATU3NPOBAHHbLIX pa6OLIVIX MecCT

KW, CBETUIBHUKK U p.);
BO BCMOMOTraTesbHOM —

B03MOXHOCTb BK/IIOYEHUS B CETb AONOAHUTENbHBIX APM

cuctema 3Heproobe-
cnevyeHus, 3anacHbole
4aCTU, UHCTPYMEHTHI U
NPUHAANEKHOCTH, Me-

pacyeTHbIX
MH(OPMALMOHHbIX
00€eBOro ynpasieHus

Konunyectso pelwaemMbiX onepaTtuBHO-TaKTUYECKUX 3aau:

25
6
4

CTa AN XpaHeHUs umy-

wectsa Tvn NoKanbHOM BLIYUCIUTENBHO CETH

Ethernet

Cpegctea cBsizu KLUM CKopocTb 0OMeHa JaHHbIMK

100 M6/c

obecneynsalot ee nop- (‘DopMaT l-lVIdDDOBOVI KapTbl

SXF

KNHOHEHWE K WTaTHOMYy Bpems BKtoUEHUs annapartypsl

5 MUH.

Y37y CBA3U COEAUHEHMUS »
Bpems HenpepbiBHON paboTh

24 4aca

u 0bmeH MHGopmMaLuneit

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

~3x380B 50T

ceonx APM c aboHeH- HanpseHue 6opToBoii cetn

TaMWU MO OTKPbLITEIM U MoTpebnseMas MOLHOCTb
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B KLLIM ycTaHoBNEHO yeTbipe YHUGULMPOBAHHbBIX aBTOMATU3NPO-
BaHHbIX PaboyMX MecTa A1l OCHOBHbIX JOMKHOCTHBIX UL, WTaba
COEMHEHMS — rpynMbl ONepaTUBHOIO NNAHUPOBAHUA (pucyHKu 1 u2):

— aBTOMaTU3MpoBaHHOE paboyee MECTO HayanbHUKA
wraba;

— aBTOMaTU3MpoBaHHOE paboyee MECTO HayanbHUKA
OnepaTUBHOTO OTAENEHMS;

— aBTOMaTU3MpOBaHHOE paboyee MECTO HayanbHUKA
pasBefku;

— aBTOMaTU3MpoBaHHoe pabouyee mecto oduuepa-
oneparopa.

B koMnneKT Kaxaoro yHUMUMPOBAHHOTO paboyero MecTa BXOAUT:
Bupeomonutop BMU-61 XK ¢ paspewenunem 1900 x 1200 nukc. —
AN 0TOOpaXeHMs onepaTUBHO-TaKTUYECKOI 06CTaHOBKM Ha LIKM;
BuaeomoHutop BMU-38 XK c paspeweHnem 1024 x 768 nukc. —
ANA 0TOGPaXEHWUs [MANOroBbiX OKOH, Pe3yNbTaTOB ONepaTUBHO-
TaKTUYECKMX PacyYeToB, IEKTPOHHbIX TEKCTOBLIX G0EBbIX JOKYMEHTOB;
LBYXMOHUTOPHBII cnewugblunciuTens (TakToBas yactota — 1,7 My,
o6bem 03Y - 416, 06bem N3Y — 16 6, 06bemM Bugeonamat1 — 64 M6);
npuHTep MIM-2200;
KNaBMaTypa, WapoBbI MAHUNYNATOP;
nyabT CBA3M U MUKPOTenedOHHas rapHuTypa, obecneyusaiowme
NOAKNOYeHUe onepaTopa 2
K KaHanam NpoBOSHOI [+
U paguoCBA3N. f

2 Agroup of unified worksta

DMIS 0) 4\

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;

aVMTs-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 — [pynna
ynmpmumpoaaHanx
aBTOMATU3NPOBAHHBIX
paboumx mecT

tions




@K BIE \ VPE

PaspaboTaHHble
VHUPULMPOBAHHbIE
aBTOMaTU3MPOBAH-
Hble paboune mecTa
COOTBETCTBYIOT Tpe-
60BaHUAM 3ProHoO-
MUKW, TEXHUYECKOM
3CTEeTUKM U obecne-
ynMBaloT yaobCTBO
paboTbl AOMKHOCT-
HbIX MWL, OpraHa
yNpaBNeHUs TaKTu-
4eCKOro ypoBHs.

B KLUM npepycmo-

gt 11T

PucyHok 3

| Pic.3

Mpumepsl pewenuns
OnepaTUBHO-TAKTUYECKUX
3apay | Examples of solving
operational-tactical tasks

| Pic. 4

Mpumep oTobpaxeHuns

Ha MOHUMTOpE rpauyeckoro
1 TEKCTOBOTO 3/1EKTPOHHOTO
60€BOro JOKyMeHTa

An electronic combat
document, displayed
en the monitor

TPEHA BO3MOXHOCTb
NOJK/NOYEHUSA K J10-
KaNibHOM BbIYMCAN-
TenbHoit cetn (JIBC)
AONONHUTENbHBIX
APM (B Buge nop-
TaTuBHbLIX [3IBM)
ANs paboThl gpyrux
OOJIKHOCTHBIX UL
wraba.

06veguHeHne APM
NIOKanbHOW BblYMKC-
NNTENbHOW CeTblo
npegycmaTpueaer
BO3MOXHOCTb na-
pannenbHoro po-
CTyna onepaTopos K
BbIYUCIUTENbHBIM U
PucyHoK 4 MHGDOPMALUOHHBIM
pecypcam. 3Tum
obecneyunsaercs
peanu3auua cete-

BOrO MeTofa pPaboThl JOMKHOCTHBIX UL, NPU pelue-

HWUW ynpaBieHYeCcKUX 3afay B LMKNe ynpaBneHus

BOWCKamu.

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

asmomMamu3upos8aHHas cucmema nodoepiKKu
npuHaAmMUA peweHUl v NNaHNPOBaHUsA BOEBbLIX AeM-
cteuii (ACNMNP);

asmomMamu3uposaHHas cucmema 6oesozo ynpas-
JNleHUA pBeicTBUAMKU NOJYUHEHHbIX NojpasfeneHui
(ACBY).

ACNNP obecneynsaer peleHue ciepyolnx 3a4ay:

c6op 1 nepBuyHas o6paboTKka onepaTUBHO-

TAaKTUYECKO MHGOPMALMK, B TOM YUCTE LAHHBIX O

60eBOM COCTaBe M GOEBbIX BO3MOXHOCTAX CBOUX

BOMCK M CUN NPOTUBHUKA;

oTobpaxeHue Ha uuhpoBoit KapTe paiioHa 6oe-

BbIX AENCTBUIA 3/IEMEHTOB ONepaTUBHO-TAKTUYECKOA

06CTaHOBKW W NJaHWUPYeMbIX feACTBUIA BOMCK;
npoBefeHKe KoMnneKca pacyeTos, obecneymsaro-

The vehicles 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
functions.

The vehicle’s software has two main systems:

the automated decision support and combat plan-
ning system (ADSS);

the automated combat control system (ACCS).

ADSS is designed to fulfil the following tasks:

to acquire and process operational-tactical data,
including information on the strength and capabili-
ties of own and enemy forces;

to display on the digital theatre map elements
of the operational-tactical situation and planned
actions of the troops;

to make calculations necessary to estimate the
situation, work out the operation’s concept and make
justified decisions;

to plan several alternatives of employing one’s
units and subunits;

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
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KX OLEHKY ONepaTUBHO-TAaKTUYECKON 06CTAHOBKY,
BbIPABOTKY 3aMbicia M NPUHATUE PaLUOHANbHOTO
peleHns Ha BeaeHue 60eBbIX LENCTBUIA;

NNaHWpOBaHUWe JeNCTBUIA YacTel u nogpasgene-
HWI MO HECKONbKUM BapuaHTam;

NPOrHO3MpOBaHUE TEHAEHLUMI Pa3BUTUA 06CTa-
HOBKW W OXUJAeMblX MOCNEACTBUN MPUHATBIX pe-
WeHun;

pa3paboTKa U apxuBaLus 3NEKTPOHHbIX TEKCTO-
BbIX U rpadmyeckmnx 6OEBbIX JOKYMEHTOB;

npuem, AOBefeHNEe UCNONHUTENAM BXOAALLMX, OT-
npaBKa afpecaTam UCXOAALLMX INEKTPOHHbIX BOEBbIX
AOKYMEHTOB.

HeobxogMMo OTMETUTb, YTO BCE OMEPAaTUBHO-
TaKTUYeckue pacyeTbl MPOBOAATCA C UCMOMb30-
BaHWEM [aHHbIX 3eKTPOHHON KapTbl MECTHOCTH.
Mpu 3ToM 06ecneynBaeTcs aBTOMATUYECKUI y4yeT B
BbINONIHAEMbIX pacyeTax M3nKo-reorpauyeckmx
YCNOBUM U PAAa INEeMEHTOB MHGPACTPYKTYPbI paitoHa
60eBbIx AelCTBUiA. [TpUMepbl 0TOOPAKEHUSA pe3ynbTa-
TOB pelleHns onepaTMBHO-TAKTUYECKUX 3afa4 Npea-
CTaBJIeHbl Ha pucyHKe 3.

lpuMeHeHne KOMMAeKca NpOrpamMMHbIX CPeAcTB
ACIIMNP no3BonseT Ha NpaKkTUKe B peaibHOM MaclTa-
6e BpeMeHU nony4aTb pacyeTHble AaHHbIE, KOTOpPbIE
06ecneynBaoT BO3IMOXHOCTb OLEHKM 06CTaHOBKY,
BbIPabOTKN BapMAHTOB peLIEHUs W BbIGOpa M3 HUX
Haubonee paumoHansHoro. Kpome Toro, Ha npakTuke
TaKxe o6ecneynBaeTCcs BO3MOXHOCTb MHOTOBAapUaHT-
HOTO NMNAaHWPOBAHWUA G0eBbIX LENCTBUI NOAUYUHEH-
HbIX CUN1 U CPEACTB, YTO NMpu paboTe wWTaba pyyHbIM
CnocoboM 3aHKMMaeT [OCTAaTOYHO MHOFO BPEMEHM, a
B OTAENbHbIX CNyYasx, Kak, Hanpumep, B yCNOBUAX
eCTKOro NMMUTa BpeMeHU, OKa3blBaeTCA NpocTo
HEBO3MOXHbIM.

CTouT OTMETUTB, Y4TO B OCHOBE 0OecneyeHus paLmo-
HaNbHOCTW NPUHUMAEMBbIX PELIEHUI NEXUT UCNONb30-
BaHMe ONTMMWU3ALMOHHBIX ONEPaTUBHO-TAKTUYECKNX
3afay, N03BONAIOWNX fenaTb 060CHOBAHHbLIN BbIGOP
Jy4LUero BapuaHTa no OCHOBHbIM 3/1eMEHTaM NpUHUMa-
eMoro pelleHus. locTuraemoe npy 3TOM BbICOKOE Ka-
4eCTBO LWTaGHOI paboTbl 06YCNOBNEHO BO3MOXHOCTbIO
yyeta B pacyetax 60/bWOro Konuyectsa hakTopos
0nepaTUBHO-TAKTUYECKOI 06CTaHOBKM, KOTOPbIE NPU
paboTe py4YHbIM cnocoGom y4yecTb Henb3s. Kpome
TOro, NPOrpaMMHbIe CPeACTBAa KOMAHAHO-WTAOHOI
MalWMHbI 06ecneynBaloT BLICOKUA YPOBEHb BU3ya-
NN3auun onepaTUBHO-TAKTUYECKOW 06CTaHOBKMU U
pe3ynbTaToB pacyeToB Ha 3N1EKTPOHHOW KapTe, YTO
CO3[aeT JOMKHOCTHbIM MLaM wWraba yno6cTeo BoC-
NPUATUSA U ONEpaTUBHOCTb aHann3a faHHbIX.

OpHum n3 anementoB ACIITNP agnseTcs uHTerpupo-
BaHHAsA CUCTEMA 3NEKTPOHHOr0 [OKYMEHT0060poTa,
KOTOpas No3BO/AET NPUHUMATL BXOAALME INEKTPOH-
Hble TEKCTOBble GOeBble JOKYMEHTL, B aBTOMAaTu-
3MpOBAHHOM peXMMe pa3pabaTbiBaTb TEKCTOBblE U
rpacuyeckne [OKYMEHTbI N0 yNpaBAeHHUIO, UX apXMBU-

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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poBaThb U OTNPABAATL afpecarty. Npumep oTo6paXKeHus Ha
MOHUTOpPE (parMmeHTa TEKCTOBOrO U y4e6HOro BapuaHTa
rpaduyecKoro 31eKTPOHHOTo 60eBOro JOKYMEHTa Npej-
CTaBNEH Ha PUCYHKE 4.

ACBY npegHa3HayeHa AN pelweHns cnegyowmx 3agay
ynpasneHus B xone 60eBbIx LEeNCTBMIA BONCK U 0becne-
YnBaeT:

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

HEenpepbiBHbI COOpP B aBTOMAaTUYECKOM PEXUME U
0TOOpaXeHMe JaHHbIX O TEKYLLEM NONOXEHUU U COCTOSA-
HUU MOJYMHEHHBIX CUN U CPeaCcTB;

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

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

06paboTka 1 nepepaya Ha KCA BKM o60o6weHHbIx
LaHHbIX O MOJIOXEHUU, COCTOAHUM W pe3ynbTaTax feii-
CTBUI COEAUHEHUS.

MNpumeHeHne ACBY no3BonseT JOMKHOCTHLIM NMLLAM
wraba B peasbHOM MaclwTabe BPEMEHU OCYWECTBAATH
OLUEHKY CKnapgblBalolWenca TeKylen onepaTtUBHO-
TaKTU4YeCKON 06CTaHOBKM, @ TAKKE KOHTPOSIMPOBATb XO[,
60€eBbIX AeiCTBUIA U CTENEHb peanu3aLun NpPUHATOrO
peleHus.

HemanoBaxHo, 4To pa3paboTaHHOE Ha MpeanpuATUM
cneunanbHoe NporpaMMHoe obecneyeHue nof ynpas-
NleHneM onepauuoHHON cucTembl Linux, a Takke 6asbl
LaHHbIX C cuctemon ynpasnenus PostgreSQL, asnstoTcs
VHUUUMPOBaHHBbIMU U coBMeCTUMbIMU C apyrumu KCA.
3710 no3sonset ucnonb3osatb KLUM B KayecTBe anemeH-
Ta ACYB B opraHax ynpaBneHus COefMHeHWUN U YacTen
no6oro poaa BoiicK.

Mo ceouM yHKLMOHANBHBIM BO3MOXXHOCTAM KLLIM moxeT
paboTaTb B OGHOM U3 TPEX OCHOBHbIX PEXUMOB (mabs. 1):

aBTOHOMHOM — CaMOCTOSATe/IbHasA paboTa ¢ MCnonb30-
BaHMEM [aHHbIX 0OCTAHOBKM, MOJYYAEMbIX MO KaHanaMm
CBA3M HEaBTOMATU3UPOBAHHLIM CNOCOGOM;

noslyaBTOHOMHOM — paboTa B aBTOMaTU3MPOBAHHOM
pexume B coctaBe ACYB coeguHenus. B atom pexume
npuem 1 nepefavya AaHHbIX 0OCTAHOBKMU C BblWECTOSA-
Wero NyHKTa ynpaBieHUs OCYWECTBAAETCA N0 KaHa-
NlaM CBA3M HEAaBTOMATM3MPOBaHHLIM crnocoboM, a cbop
LaHHbIX 0OCTAHOBKW OT MOJYUHEHHbIX CU U CPEACTB
W foBefieHWe UM 6oeBbIX 3afja4 — aBTOMATU3UPOBAHHO
(aBTOMaTUyueCkn);

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

Hanbonbwas cTteneHb aBToMatu3auum npoLeccos
ynpasneHus BOMCKaMK [OCTUraeTca Npu UCnonb3oBa-
Hun KWM, uHTerpupoBaHHoO B €41HYI0 aBTOMATU3NPO-
BaHHyl0 cuctemy ynpasieHus. [lpu 3Tom focturaercs
BbICOKAasA CTeneHb CUTYaLMOHHOW OCBELOMIIEHHOCTH

LOJKHOCTHBIX IUL, OPraHOB ynpaBiieHUs U, Kak
CnefCcTBUE, BLICOKOE KAYeCTBO pPeWeHMUi, NpUHKU-
MaeMbIX Mo 06CTaHOBKeE.

Cnepyet 06paTuTh BHUMAHKUE Ha TO, YTO paboTa
KOMaHHO-1WTabHO MawuHbl B coctaBe ACYB mo-
XeT O6biTb 06ecneyeHa ToNbKO B TOM C/lyyae, ecnu
MYHKTbl yNPaBAeHUA NOJYUHEHHbIX NOAPA3LENeHUN
W Apyrue ynpasisemMble 00beKTbl 06beANHEHbI LnD-
POBbIMU CPEACTBAMM CBA3U B €ANHYI0 YNPABASAIOLLYIO
cuctemy. TecHas B3aMMOCBA3b Mexay 0ObeKTaMu
noAcUCTeM pa3BeAKHW, yNpaBieHUs U CpefcTB no-
paXeHMA NO3BOAMT COKPATUTL BPEMA NMPUHATUA
peweHunn n noBbICUT 3PPEKTUBHOCTL YNpaBNeHUs
BOMCKaMM B CNOXHbIX U ObICTPO MEHSAIOLWMUXCA YCO-
BUAX 0OCTAHOBKM.

B 3aBepleHne HeoOX0AMMO CKa3aTb, YTO OMbITHbIiA
o6pasel KWM «PepyT-212» paspabotaH gns BBC u
Boiick MBO, npeanaraembie NOAX0AbI M TEXHOAOMUM
anpo6uUpoBaHbl B COEANHEHUU 3EHUTHBLIX PAKETHbIX
BOMCK. lpoBefeHHble OLEeHKM MoKasanu, YTo npu-
MeHEeHWe KOMaHAHO-WTabHo i MawuHbl «PegyT-212»
B Mpolecce ynpasneHus Boiickamu obecneynsaer
npupocT oxuaaemon 3hdeKTUBHOCTU GOEBLIX Aeit-
CTBUI MOAYMHEHHbIX cun Ha 13-14 npoueHTOoB, a
cTeneHb peannsaunu ux 60eBbIX BO3ZMOXKHOCTEN
yBenuynBaetcs Ha 20—25 NpOUEHTOB (PUCYHOK 5).
JlocTuxeHMe TakUX NoKa3aTeneil CTano BO3MOXHbLIM
6narofaps NoABAEHUIO Y AOMKHOCTHBIX UL, OpraHa
yNpasfeHus annapaTHo-NPOrpaMMHbIX CPeACTB, 0be-
CneynBaloLmxX:

OLeHKY 00CTaHOBKM MO ee 3NeMeHTaM, BbisiB-
NeHue CUAbHbIX U cnabbix ctopoH CBH u cun NBO;

pauMoHanbHoe NoCTpoeHUe GOEBLIX NOPAAKOB
nogpasgeneHuii u co3faHne CUCTEMbI OTHA C YYETOM
ee NOMexoyCToNYnMBOCTH;

ONTUManbHOEe pacnpepeneHne ycunuii cpeacrs
MBO no HanpaBneHWsAM, fMana3oHaMm BbICOT U KNnac-
cam uenemn;

NPOrHo3MpoBaHMe pe3ynbTaTOB OTpPaXKeHus
yAapoB B COOTBETCTBMM C PacCMaTPUBAEMbIMU Ba-
puaHTamu;

LeTanbHOe NjaHMpoBaHMe 60eBbIX feiCTBUI
W onepatuBHoe AoBefeHue 6OeBbIX 3ajay nofj-
YMHEHHbIM MOLPa3JeNeHUAM.

Kpome Toro, npumeHeHue KM «Pepyt-212» B
paboTe OpraHoB ynpaefeHus B ABa pa3a NoBbllWaAET
ee onepaTUBHOCTb M KA4yecTBO pellaeMblx 3ajau.
Mpu 3TOM 06ECNEeYNBAETCA BO3MOXHOCTL Nepexopa
K napannenbHoN TEXHONOrUM paboThl LOMKHOCTHBIX
NNL, @ TaKXKe MPUMEHEHUA MaTPUYHbIX (CeTeBbIX)
CTPYKTYP yNpaB/ieHus.

Takum obpasom, paspaboTaHHOe HOBOe cpef-
CTBO yNpaB/ieHUs JOKa3ano CBOK XWU3Hecnocob-
HOCTb M ONPeAeNuNo NyTb NPAKTUYECKOrO peleHus
npobnembl co3naHna obLEeBOWCKOBOW aBTOMATK-
3UPOBAHHOI CUCTEMbI YNpaBNeHUA BOMNCKaMMU Tak-
TUYECKOTO YPOBHS.
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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

CopepxaHue
BbIMONHAEMOMN PaboThl

PCIIEKTUBHBIE PA3

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

Tabnuua 1

Pexum paboThl ¥ cnocob BbIMONHEHUS
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ABTOHOMHbIN [NonyaBTOHOMHbIN

B coctaBe ACYB

ABTOMATU-
3MpOBaHHbIA
ABTOMATUYECKUI
ABTOMATU3U-
POBaAHHbI
ABTOMATUYECKUI

ABTOMATU3U-
POBaHHbIA

ABTOMATUYECKUI

C6op 1 oTOOpaXkeHUe faHHbIX 06CTAHOBKM MO B3aWMOAECTBYIOLLM

Cunam 1 cpeacTteam Ctapluero HavyaJibHuMKa

C6op 1 0TOOpaXKeHMe faHHbIX MO NOAUYMHEHHBIM CUNAM U CPej-

CTBaM

BbipaboTka 3aMbiC/1a, NPUHATME PeLleHUs U NNaHUpoBaHuUe 6OeBbIX

nencreum

Pa3paboTka 371eKTPOHHbIX MIAHUPYIOWMX [OKYMEHTOB

[loBepeHune 60eBbIx 3a4a4 NnoAYUHEHHbIM

of command and control over troops in complex and
dynamic combat environment.

In conclusion, it should be mentioned that the
Redut-212 prototype has already been developed for
the Belarusian Air Force and Air Defence, and the ap-
proaches and technologies offered have been tested
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;

boesble
BO3MOXHOCTH
9, Combat
capabilities

10 20-25% IPeKTUBHOCTE
Efficiency 2,0
5 13-14%
2

Ly '

OnepaTuBHOCTL

25 Responsiveness
B 2 pasa \ in 2 times 8 1,6-19 pasa

in 1.6-1.9 times

Kavectso

nNaHUpoBaHuA

Quality
of planning

-

#L

P L

PucyHok 5 \ Pic. 5

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.

Moka3satenu
3thdeKTMBHOCTH
npuMeHeHuns

KWM «Pepyt-212»
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LIOPOBBLIE MOAYIN
M0 KOHTPOJIEM

DIGITAL MODULES UNDER CONTROL

-||.|":
P
ABTOMATU3NPOBAHHbLIE TECTOBbIE KOMIMJTEKCbI -
OCHOBA 3OOEKTUBHOWN ANATHOCTUKH

NPU NMPON3BOACTBE N PEMOHTE

IJTIEKTPOHHbBIX BJIOKOB

COBPEMEHHbIX CUCTEM
BOOPYXEHWNA

y AUTOMATED TEST SYSTEMS
gﬁ’éﬂﬂﬁ%ﬂﬁfi cempol AS AN EFFICIENT INSTRUMENT
" FOR TROUBLESHOOTING
ﬁf,ﬁgf,fj;‘g;ﬁi‘;ﬁﬁm”“’ ELECTRONIC UNITS OF MODERN
lead electronic engin,eer of WEAPONS DURING THEIR
SPETSPRIBORSERVICE PRODUCTION AND REPAIR
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IIEIUAJIBHOE OBOPYIIOBAHME \ SPECIAL EQUIPMENT

JIOXHOCMb U HACHIUWEHHOCMb 3IeKMPOHHBIMU CXeMamu Co-
BpeMeHHbIX 06pa3yos BOOPYIKeHUS U BOCHHOU MeXHUKU B8ecbMa
8bicoKu. Hapady ¢ mpaduyuoHHbIiM npumeHeHuem 6710Ko8 obpa-
60mKu aHAN0208bIX HU3KOYACMOMHbIX U BbICOKOYACMOMHBIX CU2-
Hanos HepedKo ucnonb3yemcs yugposas obpabomka cuzHanos.
3ma ocobeHHOCMb cBOlicmMBeHHA NpaKkmuyecKu scem obpazyam
BoopyxeHus BBC u soiick I1BO, yacmeii P3b, pakemHsiM 8olickam
u apmunnepuu, mexHu4ecKUM cpedcmsam CBA3U...

[lo HeflaBHEro BpeMeHM KayecTBO 3NEKTPOHHbIX MOAYNEN Ha NpeanpuUaTH-
X 000POHHOW NPOMbILLNEHHOCTU KOHTPOUPOBanu ycTaHoBKu YTK-2, YTK-3,
YTK-6, «MomeHT», «0603». HeKoTopble U3 HUX TaKKe UCMNONb30BaNUCh ANs
AWNArHOCTUKM Henonaflok 3NeKTPOHHbLIX Moayfeidl Ha PEMOHTHbLIX Npea-
NPUATUAX U B BOMCKOBBIX PEMOHTHBIX MoApa3aeneHusx. bonbwmuHCcTBO
YCTaHOBOK ObINM Y3KOCNELMaNM3MPOBaHHbIMU W BbIAKM paccymTaHbl Ha
onpegeneHHble 06pasibl TexHMKU. Ha ceropHAWHMIA feHb 3HAUUTeNbHAs
yacTb 3T0r0 060pyLOBaHUA MOpaNbHO U husnyecku ycTapena. K Tomy xe,
“Mes HU3KUI ypOBEHb aBTOMATU3aLIMM NPOLLECCOB, YCTAHOBKM YXKE He Cro-
CO6HbI 3h(heKTUBHO pelaTh 3aia4M KOHTPONA U ANArHOCTUKM IEKTPOHHbIX
Mopyneit B HOBbIX 00Pa3Lax BOOPYKEHUS U BOBHHOMN TEXHUKM.

= 000 «CIMELMPUBOPCEPBHUC», 3aHumarouseecs npou3soocmsom
CoBpeMeHHbIX aBMoMamu3upoBaHHbIX MeCcmoBbIX KOMNJIEKCOB,
6b110 06pazosaro 8 1995 200y 8 xode peopzaHuzayuu Hay4Ho-
npoussodcmeeHHo020 obvedunerus «Kackad». Mpu smom HoBoe
npednpusamue cCOXpaHuyio0 He MOJLKO yqyuiue mpaduyuu npeo-
wieCmseHHUKA, HO U 3AHAJI0 NUOUpyroujue No3UyuU 8 peMoHme u
obcnyxusanuu paduoneKmpoHHo20 060py00BaAHUA CheyuanbHo-
20 Ha3Ha4eHus, 8 paspabomke u npou3sodcmse KOMNAEKCHO20
duazHocmu4eckoz20 obopydosanus.

\ Skvorets-M4 workstation

Modern weapon systems are highly sophisticated and
filled with electronics. Besides traditional units for process-
ing analogue low- and high-frequency signals, they are often
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
warfare units, as well as rocket troops and artillery.

Until recently, defence manufacturers used to control
the quality of electronic units with the help of the UTK-2,
UTK-3, UTK-6, Moment and Oboz systems. Some of them were
even applied for troubleshooting electronic modules at re-
pair plants and military maintenance units. Most of the test
systems were purpose-designed and could be used for test-
ing specific weapons only. Today, a considerable part of this
test equipment has become outdated. In addition, these
systems do not fit for monitoring and troubleshooting
new armament and equipment, as their automation level
is pretty low.

SPETSPRIBORSERVICE LLC specialises in production of
modern automated test systems (ATS). The company was
established in 1995 as a result of reorganisation of the Kaskad
scientific and production association. The new enterprise ma-
naged to preserve the best traditions of its predecessor and
occupied a leading place in repair and maintenance of special-
purpose radio-electronic systems, as well as development and
production of sophisticated diagnostics equipment.

\ PRODUCTS OF SPETSPRIBORSERVICE
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Skvorets-M4 workstation

ABTOMATW3MPOBAHHbIV TECTOBbI KOMMEKC

000 «CNELMPUBEOPCEPBUC,

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

Skvorets-M3 workstation

AUTOMATED TEST SYSTEM OF SPETSPRIBORSERVICE INSTALLED AT THE ULYANOVSK MECHANICAL PLANT

CerofHa npeanpuate pa3pabaTbiBAeT M BbINYCKAET LeNblil pajg
VHUULMPOBAHHBIX aBTOMATU3UPOBAHHbIX TECTOBbIX KOMMJIEKCOB,
MPaKTMYECKU KaXAabli rofi 0OHOBNAET NIMHEKY TECTOBOr0 060py-
AOBaHUs, yBeNUYMBAA NPU 3TOM 06BEMBI €70 Npou3BofCcTBa. bnaro-
[apa Takomy nogxogy 3a nepuog ¢ 2006-ro no 2009 rog TeCToBbIMU
Komniekcamu «CekTop» 6binn YKOMMNIEKTOBAHbI Fpynnbl pEMOHTA 1
pernameHTa BCex 3eHUTHbIX PAaKETHbIX U PaaUOTEXHUYECKUX Opurag
BoopyxeHHbix Cun Pecnybnuku benapycb. AHanoruyHsIMu ana-

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.

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

FHOCTMYECKMMMU KOMNEKCAMU YKOMMNEKTOBAHbl PEMOHTHbIE NMpej-
NpUATUA 0OOPOHHOI U TPaXXAaHCKON NMPOMBIWAEHHOCTH, A TaKXKe
BOMHCKMWE 4acTu.

Nmeetca y 000 «CNELNPUBOPCEPBUC» 1 Gonblwoii onblT co-
TPYyAHMYECTBA C 06OPOHHLIMK npeanpusTuamu Poccuitckoit Pepe-
paumu. Tak, B 2004 rogy aBTOMaTM3MpPOBAHHbI TECTOBbIA KOMMIEKC
«CuHMUa» 6bl1 pa3BepHYT Ha 69-M PEeMOHTHOM 3aBOAE PaKETHO-
apTunnepuiickoro soopyxenus (KanuHnuHrpag). Tam oH ycnewHo
NPUMEHAETCA LA ANArHOCTUKN U PEMOHTA LU POBbIX 1 LMdpoaHa-
NIOTOBbIX MOLYNe Pa3NnUUYHbIX PAANOINEKTPOHHbLIX CUCTEM.

0co6eHHOCTbIO MAapKETUHIOBOW MONUTUKM NPEANpUATUSA CTano
CTpemsieHue Haubonee NOSHO YNOBNETBOPUTL KOHKPETHbIE HYX[bl
1 NOTPeOHOCTM 3aKa3umKa. IPKUM MPUMEPOM 3TOrO MOXKET CYKUTb
Hayatoe B 2007 ropy cotpyaHuyectso ¢ OAQ «YnbAHOBCKMI Mexa-
HUYECKWA 3aBOA», MPOU3BOAALNM WNPOKO W3BECTHbIE 3EHUTHbIE
paKkeTHble KoMnaekcbl «byk». YyacTok KOHTpons UudpoBbIX MOAY-
Nell Ha 3TOM NPeAnpPUATUM MONHOCTbIO OCHALEH 060pyfOBaHUEM
000 «CMELMPUBOPCEPBUNCy.

B 2010 roay npu noctaBke Ha YNbAHOBCKMIA MEXaHUYECKUIH 3aBOJ
oyepefHOro KOMNIeKTa aBTOMaTU3MPOBAHHOrO TECTOBOrO KOMMJEKCa
(ATK) 6bi10 BBeEHO B 3KCnayaTaLuio GecnnatHoe [ONONHEHUE K
nporpaMMHoMy obecneyeHuto, NO3BONsIOWEe NO IOKANbHONM CETU
060061Watb pe3ynbTaThl PaboTel aBTOMATU3UPOBAHHBIX TECTOBBIX pa-
6ounx mect (ATPM) yuacTka.

CTPYKTYPA N TEXHUWYECKWE XAPAKTEPUCTUKN

ATK coctout u3 gByx ATPM («CkBopeu-M4» n «Ckopey-M3») u
KOMMJIeKTa TEXHONOrMYECKOro 060pyAoBaHMA.

ABTomaTu3mpoBaHHoe TecToBoe pabouyee mecTo «CkBopeu-Mé4»
npefHa3HayeHo Ans TeCTUpoBaHUA LMdPoBbLIX U LudpoaHanoro-
BbIX MOfyNeil C KONMYeCTBOM CUTHANOB Ha KPaeBOM pasbeme [0
144. ATPM umeeT uncpoBoil MHOTOMYHKLMOHaNbHbIA 3MepUTeb-
Hblh komnnekc «YHUTPO», B cocTaB KOTOPOro BXOAUT FeHEpaTop,
ocuunnorpad, NporpamMmMHbIi BONbTMETP U XapakTtepuorpad. Kpome
TOrO, OH COLEPKMUT NPOrPaMMHbIN CUTHATYPHbIN aHanM3aTop C MakK-
CUManbHbIM KONMYECTBOM TaKTOB B NepMOJMYECKOM CUrHane fo
65.536.

Mo cBoum TexHuyeckum xapaktepuctukam ATPM «CkBopeu-M4»
no3BoNAeT:
»» 00ecneynTh B aBTOMATUYECKOM pPeXUMe MOAayy YeTbipex nu-
TaOWMUX HAMPSKEHUN U «3EMNIU» HA TpebyeMble KOHTAKTbl 0ObEKTa
KOHTPOJA OT BCTPOEHHbIX NPOrpaMMHO KOMMYTUPYEMBIX U ynpaBnse-
MbIX OIOKOB MUTAHUS, UMEIOLLUX LLEMU 3aLUTI;
»=» c(HOpMUPOBATL MHOFOKaHasbHbIE IOrMYEeCKMe CUTHANOrpamMmbl
C NporpaMmMupyeMbIMK NapameTpamMu (aMnAUTYAOMA, 4AacTOTOM U No-
rMYecKoi NoCnefoBaTeNbHOCTBIO);
ED OCYLECTBUTb 3aNnCb, KOHTPOJb U aHaNWU3 CUMTHANOB OTKAMKA
(nocnepoBaTeNbHOCTb, YPOBHU) 06BEKTA KOHTPOAS B peanbHOM
MaclTabe BpeMeHH;
D NPUMEHATb aBTOMATU3MPOBAHHbIE CPEACTBA BHYTPUCXEMHOMO
aHanusa (oCUMANOrpaMM, CUTHATYp, CUTHANOrpaMM, XapaKTepuo-
rpamm);
D 110/1y4aTb CTaTUCTUYECKME JAaHHbE N0 BCEM CTAfMAM PEMOHTA
W3AEeNUii C NOMOLLbIO Pa3BUTOI CUCTEMBI YNIpaBaeHUs 6a3amMu JaHHbIX
(CYbA).

ABTOMaTM3MpOBaHHOE TecToBoe paboyee mecto «CkBopeu-M3»

CITEIINAJIBHOE OBOPYIOBAHUE \ 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:

»mm 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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NpefHa3HayeHo /1A TECTUPOBAHUSA LM(PPOBbIX MOZYIEN C OAHUM
nuTarwmum HanpsxeHmem. OHo umeet 80 UMDPOBbLIX KAHANOB, KO-
TOPbIX BNOJHE AOCTATOYHO /1 NOAKNIOYEHUA TECTUPYEMBIX MOAY-
neii c pazbemom IPTIM-72. Kpome Toro, annapatHo 1 NporpamMmMHo
ATPM «CkBopeu-M3» yHudunuuposan ¢ ATPM «CkBopeu-M4» u
TeCTOBbIMU KoMniekcamu cepuu «CeKTopy.

[ns nosbiweHNs 3cPeKTUBHOCTU UCMOJIb30BaAHNA 0600PYAOBaHNUSA
B COCTaB aBTOMATM3MPOBAHHOIO TECTOBOrO KOMMNJEKCa BBOAUTCA
TEXHOJIOTMYECKN A KOMMIEKT, COCTOALLMIA U3 KOMMbIOTEPA, KOTOPbIi
npegHa3HayeH ans npeaBapuTenbHON pa3paboTKyu TECTOBbIX NPo-
rpamm. B cBA3M € 3TMM Ha KOMMJIEKT TEXHONOTUYECKOTo 060pyao-
BaHus (KTO) yctaHaBnuBaeTcs nporpaMMHoe obecneyeHne o6omx

Skvorets-M4

Skvorets-M3

ATPM, Bxopawmx B cocta ATK. o cornacoBaHuo C 3aKa3uymKoM
KTO moxeT 1 He noctaBnsaTbCA. B 3TOM ciyyae gonyckaercs ycra-
HOBKa MpOrpaMMHOro obecneyeHuns Ha KOMNbIOTEP NOJIb30BATENS
(3akasuuka).

CerogHs B apceHane 000 «CNELINMPUBOPCEPBUC» numeetcs Lenas
JINHENKa aBTOMATU3NPOBAHHbIX TECTOBbIX KOMM/IEKCOB, OPUEHTM-
POBaHHbIX Ha pelleHmne WHUPOKOro psaaa 3afay TeCTOBOro KOHTPOSA
W AUArHOCTUKW LNDPOBLIX, LUPOAHANOroBbIX U aHaNOrOBbIX
3NIEKTPOHHbIX MOAY/NIEN, B TOM YUCTE U TEX, KOTOpPbIe paboTalT B
AWana3oHe NPOMEXYTOUHbIX U BbICOKUX 4acCTOT.

ABTOMaTU3MpPOBaHHbIE TECTOBbIE KOMMEKCH cepun «CuHTE3»
CAK [OPL, n CAK [JPBY Gbinu paspaboTaHbl crneuyuanbHo ans aua-
rHoCTUKu U pemoHTa mogynei 3PK C-300 no 3aka3y Munuctepctea
o6opoHbl Pecny6aukn benapycb. (CAK OPL - cuctema aBTOMa-
TU3UPOBAHHOTO KOHTPOS, AUArHOCTUKW U PEMOHTA LUGPOBLIX
aNneKkTpoHHbIx Moaynen, CAK IPBY — cuctema aBTOMaTM3nMpoBaH-
HOTO KOHTPOJIs, AUArHOCTUKM U PEMOHTA 3JIEKTPOHHbLIX MOLYIEN,
paboTalolux Ha BbICOKOK YacToTe.) 3T KOMMJIEKCHI YyiKe 60osblue
rofa ycnewHo UCnonb3yTcs B OfHOM U3 PEMOHTHbIX LeHTpos BBC
u Bouck MBO benapycu.

B ATK cepuun «CuHTE3» HALWAWU NPUMEHEHWNE HAKOMIEHHbIE 3Ha-

BOEHHO-TIPOMBILIIEHHEIN KOMIUIEKC. BEJIAPYCh \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

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

Sintez SAK DRTs Sintez SAK DRVCh

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.

IIEIUAJIBHOE OBOPYIIOBAHME \ SPECIAL EQUIPMENT

TexHn4eckune

«CkBopey-Mé4»
XapaKTepuCTuKM

Konuyectso Lndposbix
aHanoB (MUH/TuM/mMaKc)*

\

(mi

16/144/208*

namsATV TECTOBbLIX HA6opOB
Memo HUYEHO

MYECKMX CUTHANOB B KaHa-
/ Leve

channels

TOK B KaHane
Peak current in a

5 B KaHane
Rate of rise in a cha

3 CMEHbl TeCT-
/ Maximum rep
of test patterns

2—4 UCTOYHMKA NUTAHUSA,
«3emMna»*
switching subsystem (standard

a/ 2/2
/ Number of channels o
oscillograph/generator

Bkn1./OTKN. Ha BCe KaHanbl
Built-in channel adjustment BPYUHYIO)

/ Protection of stimulators from
overloads and short circuits

External design

/ Can be altered on tl

HUS 1 OMBIT MO CO3A4aHMI0 AMArHOCTUYECKOro 060pyA0BaHMSA
ans TexHuku MBO. Ux oTanuuTenbHoit 0co06eHHOCTbIO AB-
NAETCA HaMunMe NporpaMMUpYEMOit «MOATAXKKU» No60oro
13 KaHaNoB Ha NPOrpPaMMUpPYEMbIN YPOBEHb HANPAXKEHNUSA U
VNyYleHHas yCTOMYNBOCTb K 3aMbIKAaHUAM CTUMYNNPYEMbIX
kaHanoB. 0cob6oe BHUMaHWe yneNeHo TECTUPOBAHMIO Lnd-
pPOaHanoroBblX A4YeeK C aHanoroBbIMU BbICOKOYACTOTHBIMM
y3namu. [ina 3Tux Uenei aBTOMaTM3MPOBaHHbLIE TECTOBbIE
KOMNNEKChl YKOMMIEKTOBaHbI COBPEMEHHbLIMU MPOrPaMMHO
YNpaBAsieMbIMU U3MEPUTENBHBIMU NPUOOPAMM C BLICOKMMU
METPONOrNYECKUMU XapaKTEPUCTUKAMU.

[lna noncka HeMcnpaBHOCTM B aHANOrOBbLIX AYeiKax BCe
ATK umeloT aHann3aTop KOMMNIEKCHOTO CONPOTUBAEHUA
TOYKM C rpaduyecKon Bu3yanusauunen. ITOT MeToq He
OCHOBHOMI, HO KaK KpalHas Mepa OH No3BO/AET NPOU3BO-
AWUTb PEMOHT aHaNoroBbIX MOAYNEN NPU HANNYKUMN 3aBELOMO
MCNPaBHOI AYENKN AaXKe B YCNOBUAX OTCYTCTBUA INEKTPU-

64 K (16 bit/daiin) — He orpa-

«CkBopey-M3»

16/96/208*

COMPARISON CHARACTERISTICS OF ATSs

«CuHTes» CAK APL,

«CuHTes» CAK IPBY

64 K (16 bit/daiin) — He
OrpaHny4eHo

-3/+12 B

-60/+60 MA

0,33 B/Hc

5 Mrly

e) — not limited

/128K
(17 bit/file) — not limited

OtcyTcTByeT (PUKCUMPOBAH- 4 UCTOYHWKA MUTAHUSA, K3EM

Has pacnanka B afantepe)  na»*

2/- 2/2

5 power sources / a low-
equency device and a
nd connection*

Bkn. Ha Bce kaHanb! B apan- [porp. (pa3aensHo) Mporp. (p
Tepe Ha Nporp. ypoBeHb nporp. ypo

-3/0/+12,6 B (1 muHyTa)

-40/0/+40 B (Bpems He

OrpaHuyeHo)

HacTtonbHoe

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:

»» 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,

Croika (+ 2 cTona)*

SISTEMA AUTOMATED SYSTEM

-40/0/+40 B (Bpe
orpaHny4eHo)

HactonbHoe, ¢ ByMA
HUTOpamMu

Komnnektauus BY npu- |
60pamMu — pacluMpeHHas

HanmeHoBaHuWe napa- 3HayeHune
meTpa
YecTBO KaHanos 80
) KOHTpoNA (no
Numbe
channels

BO KaHanoB
npsXKEHNs
Number of
supply chann
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YecKoii cxeMbl (MapamMeTpUYECKUl KOHTPOJIb).

Vimeetca mognduKaLus aBTOMAaTU3MPOBAHHOIO TECTOBOFO KOM-
nnekca, noctpoeHHoro Ha 6ase CAK [IPBY, Ho cneuuanusupo-
BaHHOro ans puarHoctukn mopynen 3PK «byk-M1x», n umetowiero
160 uMpoBbIX KAaHANOB M BO3MOXHOCTb CTUMYNALMUN TECTOBbIX
NOC/NeA0BaTENbHOCTEN C YPOBHAMMU 27 BONLT.

Kpome BblwenepeynciaeHHblx, 000 «CMELMPUEOPCEPBUC»
pa3paboTano 1 NpOU3BOAUT HECKOJILKO MOLeNieil TECTOBOro 060-
PYLOBaHUA ONIA PelleHuns Apyrux 3apad.

TaK, aBTOMATU3MPOBaHHbI KoMNaeKc «Cuctema» npeAHasHaveH
B OLEHKN PYHKLMOHNPOBAHUSA CNOXKHbIX KOHTAKTHbIX YCTPOMCTB
(6n10KOB pesie, KOHTAKTOPOB, NepeKIYaTeNeil) U MOXeT npume-
HATbCA 418 NOCNEL0BATENIbHOrO KOHTPOA MOHTaXa U LeN0CTHOCTH
INEKTPUYECKUX COELUHEHMUI ONOKOB pene, CbeMHbIX COOPOK C
4yucnom Toyek nogkntoyeHmnsa go 1.600.

ABTOMaTU3MpoBaHHOE paboyee mecto APM-C npeaHasHayeHo
L]l KOHTPO/IA NMapaMeTpoB, JUArHOCTUKM, TEXHUYECKOro 0be-
CNeYeHMA U pemMOoHTa PafMOCTaHLUA Manoi MOLHOCTH, B TOM
yucne CoAepXKalLMx y3nbl U MOZYAY, BbINONHEHHbIE HA LU POBbIX
MUKPOCXEMax.

ABTOMaTM3npoBaHHble TecToBble Komnnekcsl 000 «CMELMPU-
BOPCEPBUC» wumeloT yHUKanbHble, He BcTpeyawowmecs y ATK
Opyrux npou3sogureneit cBoMCcTea. B Tom yncne:

WHAWBUAYANbHO peryimpyemble YpOBHU IOFTMYECKUX CUTHANO0B
B KaHanax. [103BoNs0T NPOM3BOAMUTL TECTUPOBAHUE B YCIOBUAX,
Korpa Ha 0f,HOM MOAy/€e YCTaHOBEHbl MUKPOCXEMbI C PAa3INYHbIMK
TMNaMu oruyeckux ypoeHeii (15 B,5B,3 B, 2,5B,1,8BuT. a.);

HanMyMe KOMMyTaTopa KaHanoB. 3TO MO3BOJAET NofaBaTh
BHELWIHWE CUrHanbl OT ApYrux Npu6OPOB, B TOM YUC/IE U Hamps-
XeHWeM [0 +/-150 BoNbT (OrpaHUYEHO TUMOM NMPUMEHSAIOLUXCA
B 00beKTax KoHTpons pasvemoB) — B ATK cepuu «CkBopeL» u
+/-40 BonbT — B ATK cepumn «CuHTe3»;

HaNMyme NporpaMMmUpPyeMOoii «NOLTAKKMUY N10OOro U3 KaHaNoB
Ha NporpamMMmpyemblii UHAMBUAYANLHO AN KAXA0r0 KaHana ypo-
BEHb HaNpAXeHUs;

Hanuyue npeobpasoBaTens YpoBHEN KaHaNoB (CTUMyNALUSA
curHanos 27 BonbT) B APM «byk-M1». Mo3Bonser B aBTomatuye-
CKOM peXxxMme MpoU3BOAUTL TecTUpoBaHue 610koB 3PK «Byk» ¢
nogayYen MMUTALUK 27-BONIbTOBbIX KOMAHA,;

HaAuyMe KOMMYTaTOpa UCTOYHUKOB MUTAHUA U K3EMAUN».
Mo3BONAET NPOrpaMMHO MOAKIKYATbL 3TU CUTHANbI K Nl06OMY
KOHTaKTy pasbeMa 06bekTa KoHTpons. OTnagaer HE06X0AMMOCTb
MCNONb30BaAHUA UHANBULYANbHbIX KOHTAKTMPYIOLWMX YCTPOMCTB ANs
MOZLYNEeN C OAMHAKOBBIMU MO FEOMETPUM Pa3beMaMM, HO UMEIOLLMMM
pa3anNyHyI0 pacnaiiky CUrHanoB U NUTaHMS;

BO3MOXHOCTb CUHXPOHW3aLMKU OT 0OBLEKTA KOHTPOS, B TOM
yucne U HeperynsapHoW NocNesoBaTeNbHOCTbIO CUHXPOMMNY/IBCOB.
Co3paeT BO3MOXHOCTb CHATUA CUTHANOrPaMM C NapasnjenbHoro
pas3bema MOAyNs, paboTalolero B CUCTEME Ha WITATHOM MeCTe;

obecneyeHne NoJyYEHUA CTAaTUCTUYECKUX JAHHBIX MO BCEM
CTaMAM TECTUPOBAHWUA UNN PEMOHTA M3AENUiA C NMOMOLbI0 pas-
Buton CYB[;

Hajanyme NporpamMm aBTOMAaTU3auuuU TeCTUpoBaHUA. Peko-
MEeHAYEeTCA UCNONb30BaThb MPU MOUCKE HEUCMPABHbIX 3EMEHTOB
u1dpoBbLIX MOAYNE 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 irreqgular 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 SPI, 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
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Nno NpeABapUTENbHO MOAFOTOBNEHHOMY AUArHOCTUYECKOMY an-
ropuTMYy aBTOMATUYECKM BLIMONHATL CMEHY PEXMMOB NPUHOPOB,
3amycKaTb passiMyHble TECTOBbIE MOCNELOBATENLHOCTH, BbIABATH
MOACKa3KW OnepaTopy Ha NPOBeAEHWe MaHUNYNALMNA;

»m» Hannune B ATPM uHTepdeiica 3kcnepTHOi cuctemsl. Pe-
KOMEHLyeTCs MCMOb30BaTh NMPU AUATHOCTUKE aHANOTOBLIX U
undpoaHanorosbix mogyneii. llo3Bonser 3pPeKTUBHO UCNONb-
30BaTb CBEAEHWA M3 MOMOJHAEMbIX pa3aenos 6a3bl 3HaHWI 06
06beKTax KOHTpons;

»» 006eCneymBaeTCs BO3MOXHOCTb 3afaBaTh LUKINYECKUE
TeCToBble NOC/ELOBATENIbHOCTY C NPepbIBAHUEM LMK MO nepe-
nagy JI0rM4YecKoro ypoBHs B OfHOI U3 TOYeK 0ObEKTa KOHTPONS.
370 no3BONAET NPOBOAMTL AaBTOMATU3MPOBAHHOE TECTUPOBAHMUE
00BEKTOB KOHTPOJIA, B KOTOPbIX HE MPeAyCMOTPEHA BO3MOX-
HOCTb NPUBEJEHUS UX B AETEPMUHUPOBAHHOE COCTOSHUE NEpef
Hayanom TecTupoBaHusa. Kak npumep — KoNbLeBOW CYETYMK-
pacnpegenutens 6e3 Luenu copoca;

M NPUMEHEHUE L1 BHYTPUCXEMHOTO KOHTPOJIS CUTHATYpPHOTO
aHanM3aTopa C MHTENIEKTYabHbIM UHTEPGERCOM U UCMONb30-
BaHWe CMrHanorpamm gauHon go 131.072 takTos;

D HANMYUME YTUINT, CO3AAI0LLMX OTNALJO0YHYIO Cpefy ¢ rpadm-
YeckuM UHTepdENCOM ANs OTNALKMU YCTPOIACTB, MOAKIIOUYEHHbIX
Nno pasnnyHbiM HTepdencam;

D KOMNEKTaLUs COBPEMEHHbIMU U 3KOHOMMYECKMN 3 deKTUB-
HbIMU LIMPOBLIMU MPUOOPaMU.

000 «CNEUNPUBOPCEPBNC» nmeeT HapaboTKu ans co3na-
HUSA [UArHOCTUYECKOTro 0OOPYAOBaHMA NEPCNEKTUBHBIX CUCTEM
BOOPYXEHUS, UCMONb3YIOLLMX MOLY/IM, TOAKMOYAEMBIE MO UHTEP-
teiicam SPI, USB, RS(EIA/TIA)-232/422/485, Ethernet, LVDS.

BOT nuWb HeKOTOpbIE TUMOBLIE MPOGEMBI, C KOTOPLIMU CTan-
KWBAOTCA PEMOHTHbIE NPEeANPUATUS, LEHTPLI U NOAPA3AENEHUs
1 KOTOpble Nerko pewaiotca ¢ nomolybio ATK.

»m» BO3MOXHOCTb YTpaThl TEXHONOrMIN PEMOHTA U3JeNni, KO-
TOpble MOCTYNaloT pesKo M HeperynapHo. TekyyecTb Kagpos
ycyryonser 3ty npobnemy. COTPYAHUK, yBONbHAIOWMIACA C Npef-
NPUATUSA, 0OLIYHO YHOCUT» C COOON TEXHONOTHIO, KOTOPOW OH
BNlageN M KOTOpYto MCNoNb30Ba.

»m» YacTo BCTPEYAETCs CUTYaLMA, KOTHa HE0BX0[MMO NPOBECTH
(YHKLMOHaNbHOE TECTUPOBAHUE OTHENbHbLIX NIAT B YCIOBUAX
OTCYTCTBUSA B PEMOHTHOM LieHTpe BCEro U3aenus.

»m» He06X0AMMOCTb pacluMpeHnsl HOMEHKNATYPbI 3NEKTPOHHbBIX
W3AEeNNii U yBENUYEHMSA 3aTPaT Ha CO3AaHUE U OCBOEHUE METOAMK
MX PEMOHTA He MO3BOJIAIOT CHUXKATb CEOECTOMMOCTb PEMOHTA.

ABTOMaTU3MPOBAHHbIE AUATHOCTUYECKME KOMMIEKCHI Npeanpy-
Atua «CNMELNPUBOPCEPBUCy» umeloT cneuyuanbHOe NporpamMmMHoe
obecneyeHne, N03BOAALLEE NPOBOAUTL ABTOMATU3UPOBAHHbIN
MOUCK HEeMCNpPaBHOCTEN B CNOXHOW PafMO3/EKTPOHHOI anna-
paType faxe B YCJIOBUAX MOBPEXAEHHOrO UM pa3obpaHHOro
U3Lenus, COXpaHATb umewlmnecs u 6bicTpo paspabaTbiBaTh
HOBble METOAWKM MPU PacUIMPEHUU HOMEHKNATYPbl PEMOHTU-
pyembix U3genuit.

BHeppenue ATK 000 «CNELMPUBOPCEPBUC» npepocTasns-
€T BO3MOXHOCTb PacWMpUTb HOMEHKNATYPY PEMOHTUPYEMbIX
Mopyneil 3a cyeT obecneyeHUs UX JUArHOCTUKU U YMEHbLIUTb
HOMEHKNATypy CTeHJ0BOro 060py[0BaHUS.

she has mastered and used.
»» 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.
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CTPYKTYPA MPOTPAMMHOI0 OBECMEYEHUA ATK

Manka ®MN251-202

[naBHbI MOAYNb ba3a gaHHbIX

Manka ®P261-602

TectoBoe okpyxeHue (MpoekT, Mporpam-
Ma KOHTPONA fYeitku)

Mogynb ynpasnenus
MCTOYHMKAMK
aitnbl ynpasneHus nuTaHua

UCTOYHUKAMM
®P261-602—-HOM.ps nUTaHus

Bp

[paiteep
MCTOYHMKOB NUTAHNA

Mopynb ynpasnenus

taiinbl ynpasneHus KOMMyTaLuen
KOMMYTaTopom

[paitsep
KOMMYTaTOpoB

taiin(bl) Tecta (noruyeckuit Gony NN IR Apaitsep noruyeckoro
KOHTpoNIEp) UIONMHCCRATE KOHTponnepa

Ao 128 K Tect-Habopos B KOHTpOMIEPOM
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[paitsep
Mogynb ynpasnenus ocuunnorpaca

haiinbl 3TANOHHBIX CUTHANO-
ocuunnorpacom

rpamm ocuuanorpacda
®P261-602_D1-3.0sc

(Ha BbIBOAAX MUKPOCXEM)
Osc

PepakTop Tekcta unu
taitn nporpammbl rpacuyeckoro
aBTOMaTU3aLMK anroputma
KOHTpOAA

MporpammHasi 060104Ka CUCTEMbI
aBTOMATU3MPOBAHHOTO KOHTPONISA

Bu6nunoTeka TeCTOBbIX OKPYXXEHUI (MPOrpamMm KOHTPONSA) MHasi 000/104Ka IKCMEPTHON CUCTEMbI

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.

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

HoBoe HanmpaBneHue, Haj KOTOPbIM PabOTAEeT KOMIEKTUB B HacTosllee
BPEMS, — 3TO CO3[aHNE NOJBUXKHbIX KOHTPOJIbHO-PEMOHTHbIX U AMATHOCTH-
YECKNX CTaHLMiA, NO3BONAOWMUX NPOM3BOANTL GOJbLLIYIO YACTb PEMOHTHBIX
W pernamMeHTHbIX paboT Ha MecTax AMCIOKALUM 06CTYKUBAEMON TEXHUKM
U pewarb NpobseMy onepaTMBHOCTY BOCCTAHOBNIEHUS BOOPYXKEHUS U BO-
€HHOW TEXHWUKU B BOMCKAxX HA MPUHLMMMANLHO HOBOM YPOBHE.

Kcratu, Ha BbicTaBke «MILEX-2011» 6blna NPOAEMOHCTPUPOBAHA MOA-
BUXHAs KOHTPONIbHO-PEMOHTHAA aBTOMOOMNbHas ctaHuusa KPAC-CIH,
npefoCcTaBnsAloLas BO3MOXHOCTb B MOJHOM 0ObeMe NPOU3BOAUTL TEXHUYE-
CKoe 00CNyXMBaHWUE, HACTPOMKY U PEMOHT INEKTPOHHbLIX MOAYNEN CTaH LW
nomex CMH-2, CMH-4 B mecTax AMCNOKaLnmM 3TUX CTaHL WA,

BOEHHO-TIPOMBILIIEHHEIN KOMIUIEKC. BEJIAPYC \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

KPAC-CIMH umeeT cpencTBa ana AUAarHOCTUKM, HACTPOMKU U PEMOHTA
uUMdpoBbIX, LUPPOAHANOTrOBbIX, aHANIOFOBbIX, BbICOKOYACTOTHLIX U
CBY-ycTpoicTs, BoIHOCHOE paboyee MecTo Ans paboTbl C INEKTPOH-
HbIM 060pyL0BaHUEM B HENOCPEACTBEHHOM KOHTaKTE C 06CNyKMBae-
MbiM 00bekTOM. Kpome Toro, BnepBblie NOSABUIACL BO3MOXHOCTb
tasmpoBaHuUA AYeeK aKTUBHOW MHOFOJy4YE€BON aHTEHHOW peleTKu
B N0JIE€BbIX YCIOBUAX.

HAAl CTAHLNA K
THAA ABTOMOBWIb
HTPONbHO-PEMOH
MOBWKHAS KO

Mpn U3MEHEHUN TEXHONOTUYECKOW KOMMIEKTALMM NOA0OHASA PEMOHT-
Has aBTOMOOMAbHAA CTAHLMA MOXET 6biThb CO3A4aHA ANA NOBbIWEHMSA
0NepaTMBHOCTM 0OCYXUBAHMSA U PEMOHTA CPEACTB CBA3M, INEKTPOHHBIX
Y3/10B U Mofynei 6POHETAHKOBOW TEXHUKM. ..

Heo6x0anMM0o 0TMETUTL 6O/bLION IKCMOPTHbLIA MOTEHLMAN NPOAYKLMY,
co3faHHoil npeanpuaTuem. Mpobnema pemoHTa BBT akTyanbHa He TONb-
Ko ans benapycu, Ho 1 ans Nto6oM CTpaHsbl, BbIHYXAEHHON NpUobpeTaTh
BOOPYXeHMA 33 pyOexoM. ITUM CKOpee BCEro U MOXHO 0OBACHUTHL
3HAYMTENbHbLIN UHTEpEC K fuarHoctuyeckum cuctemam 000 «CMELMPU-
BOPCEPBUC», nposiBNsieMblil MHOCTPAHHLIMU BOEHHbIMU Aeferaumsamm
Ha BbICTAaBKax 1 NpuU HEMOCPEACTBEHHOM COTPYAHMYECTBe.
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pAC-CNH

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.
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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 npoBoamics B pamkax KpynHeiiwei ®egepanbHoi onToBOW sp-
MapKu TOBAapoB, 060pyLOBaHNUA TEKCTUIBLHOW W NIETKOW MPOMBILIEHHOCTH
«Tekctunbnernpom». OLeHMBaNOCh COOTBETCTBUE TKAHU MEXAYHAPOLHbBIM U
POCCHIACKUM CTaHAApTaM KayecTsa, NPUHUMANUCh TaKXKe BO BHUMAHWE fu3aiH
¥ MHHOBALMOHHOCTb MCMOJIb30BAHHbIX TEXHONOTU.

Nob6ena Ha CToNb BLICOKOM MEXAYHAPOAHOM YpPOBHE NMPUATHA BABOWHE.
Beab 0TMeYEHbl UMEHHO BbICOKOTEXHOOFMYHbIE TKAHW, OflHA U3 KOTOPbIX — CO
CneumanbHbIM MEMOPAHHBIM MOKPLITUEM HA TPUKOTAXKHOW OCHOBE — npej-
Ha3HayeHa Ans 0OMyHAMPOBaHUsA GOMLOB NOApPa3AeNeHuin CneyuanbHoro
Ha3HayeHus.

W3BeCTHO, YTO K 0fieX/ie CreLHa30BLEeB NPeAbABAAITCA 0COObIe Tpe6oBa-
Hua. [poayKLuMa MOTMNEBCKOro NpeanpuATMA COOTBETCTBYET UM Ha Bce 100
npoLeHToB. Tak, Hanpumep, TkaHb oT 0AQ «MoroTeKc» cnocobHa BbifEPIKMUBaTL
xonop, 8o -40 °C, MOXeT 3aWMTUTb OT KMCNOThl W LLEN0YH, BbIPYYUT B pas-
JINYHbIX IKCTPEMANIBbHBIX CUTYaUUAX — OYAb TO HOYEBKA B CHETY WK WITOPM
Ha Mope. MimeHHO 6aarofaps 3TUM CBOICTBAM TaKMe TKaHU XOPOLLO 3apeKo-
MeH[0Banu cebs B otpsagax MYC, norpaHBsoiickax, cpefu paboTHUKOB ra30BoM
U HedTAHOW NPOMBILNEHHOCTH, aTOMHO-3HEpreTMyeckoin orpacnu. Cnosom,
Be3[e€, rae HyXHa He MPOCTO OAEX /3, a CaMas HACTOALAA 3alMUTHas 060104Ka.

CBoMcTBa TKAHM «CNeLManbHOr0 Ha3HaYeHMA» YAUBAAIOT faXe BUAABILNX
BU[bl IKCMEPTOB — pa3Mep Nop CreLmanbHoOro nokpuiTus B 700 pa3 6onblue
MonieKybl BOAAHOro napa u B 20 ThicAY pa3 MeHblle Kanau Bogbl. Ogexaa,
M3roTOB/IEHHAA M3 TaKOro Matepuana, He NPOMYCKaeT BAary CHapyXMu, 3aTo
NoT, BbIENAEMbI YENIOBEYECKUM TEIOM, MOSIHOCTHIO BBIXOAUT HA BHELIHIO
NOBEPXHOCTb U UCNAPAETCA. A 3TO 3HAUMT, YTO TOT XKe CneLHa30BeL, He OLLYTUT
anckomdopTa Npy 6oNblwmnx HU3NYECKMX HArpy3Kax.

Bbinyck YHUKaNbHbIX TKAHeN Obln Obl HEBO3MOXKEH 6e3 CBOEBPEMEHHO Ha-
yaToro TexHu4yeckoro nepesoopyxeHus OAO «Morotekc». Tonbko B 2008
rogy npegnpusTve Noayyuio Ha MogepHusaumio 54 mapg py6nei. CerogHs
3TW CpefCTBa NPAKTUYECKN NOSIHOCTbIO 0CBOEHbI — CYLLECTBEHHO Npeobpasu-
JINCb BCE 3Tanbl TEXHOAOTUYECKOTO LiMKNA: OT NPUrOTOBNEHMA K TKA4YECTBY A0
3aKoumnTeNbHOM oTaenku. Ha npeanpusTum oTkasanuch oT 060pynoBaHus,
[ABHO OTC/TY)XMBLLEr0 CBOW CPOK. PewwnB pa3 n HaBceraa WATU B HOTY CO Bpe-
meHeM, Ha 0AQ «MoroTeKkc» caenanu cTaBky Ha HoBble TexHonoruu. Mpuobpe-
Tanu NULWLb TO, YTO CYMTAETCA NYYLIMM HA MUPOBOM pbiHKe. [poaHann3npoBas

TKAHb CNELWANTBHOIO HASHAYEHWA
OT OAO «MOTOTEKC»

NOBEAMTENEM MEXOYHAPOAHOIO
KOHKYPCA «NVYLIAS TKAHb 2012
FO/1A» B MOCKBE MPU3HAHA
NPOLYKLMA MOTUTEBCKOTO
NPEAMPUATIAA OAO «<MOTOTEKCy

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

COOTHOLIEHMWE LieHbl U KayecTBa, CNeunanucTbl NpeanpuATMA OCTaHOBUIM
CBOW BbIOOP Ha 060PYAOBAHNUM EBPONENCKNX MAPOK.

OcHoBHOE BHUMaHWe Obl10 YAENeHOo OTAEN0YHON habpuKe — TOMY MecTy,
rae co3faeTcsl OCHOBHAA NpMbaBoYHas CTOMMOCTb, rae TKaHb NpuobpeTaeT
VHUKaJIbHble CBOICTBA: BOJOYNOPHbIE, aHTUOAKTEPUANbHbIE, OTHECTOMKHE. ..
bnaropaps Takomy nogxony OAO «MoroTeKcy He ycTaeT yaWUBAATb CrieLuanm-
CTOB BOEHHO-MPOMbILWIEHHOr0 KoMmniekca. CerofHa MOruneBcKune mactepa
M3roTaBAMBAIOT MPOTUBOMOCKUTHbIE TKAHW — UX CBOMCTBO 3aK/I0YaeTCA B
OTMYrMBaHUM NOObIX, fJaXe CaMblX HAaZOELJIUBLIX HACEKOMBIX; aHTUOAKTe-
pUasibHble TKaHW, KOTOPble 3aMefJIAOT PA3MHOXEHWUE GaKTepU MPUMEPHO
B CTO pa3; a TaKXe TKaHW, He3aMeTHble A1l NPUOOPOB HOYHOTO BUAEHMS.

Hayka v TexHOn0ruM, Kak U3BECTHO, He CTOAT Ha mecTe. [lna Toro yto-
Obl ycneBaTh 33 MPOrpeccom W TakKUM 06pa3oM COXpaHATb KOHKYPEHTO-
cnocobHoctb, 0AO «MoroTekc» NMOCTOAHHO HaLENEHO HAa TeXHUYECKOoe
nepeBoopyxeHune. Cneunanuctsl NpeLnpuUATMA MOTUBUPOBAHbBI TOILKO Ha
3¢ deKTUBHYIO, HayKOEMKyI0 paboTy. 3afayu, KOTopble CTaBATCA nepeq
HUMW NPAKTUYECKN eXe[HEBHO, TPEOYIOT NoMCKa nyTei ANs BbiNyCKa HOBbIX
BUAOB NPOAYKLMM, CHUXKEHUSA ee cebecTonmMocTu. B npouecce 3aBepieHus
nepBoit 04epean MHBECTULLMOHHON NPOrpaMMmbl y¥Ke roToBUNCSA GU3HeC-NnaH
BTOpOWl oYepenu. Ha cerogHsAWHUI feHb 06bEM MHBECTULMIA OLEHUBAETCS
npuMepHo B 14 MiH eBpo. Ecnu 3ToT nnaH Oypet peanusosaH, Morunes npu-
06peTeT OAHO M3 CaMblX COBPEMEHHBIX TEKCTU/IbHBIX NpeanpuaTUii B EBpone.

CerogHa OAO «MoroTekc» — B nATEpKe NUAEPOB Cpean NOCTaBLLM-
KOB TeKCTUNbHOM npoaykuuu B Poccuitckyio ®epepauuto. Mpea-
npuaTUe BbiNyCKaeT 56 MWUANMOHOB KBAaAPaTHbIX METPOB TKAaHeN B
rog U nocraensfet ux B 17 ctpaH mupa. W yto camoe rnaBHoe — «Mo-
rOTEKC» He TONIbKO MOCTOAHHO YAyYllaeT KayecTBO CBOEW NMPOAYKLUM
M OCBauBaET ee HOBbIE BUAbI, HO M NMPOAOJKAET pa3BMBATL NapTHep-
CKue CBA3M JNf AajbHelWero njoJ0TBOPHOro COTPYAHWUYECTBA.

leHepanbHbil dupekmop OAO «Mozomexcy
Buxkmop Apkadsesud 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.

0AO «MoroTekcy»

oy ogotex JSC .
enapyce, 212030, r. Morunes, yn. [puinHa, 87. 87, Grishin S-’E'.T'M'ogilynu,;?..;]_.zq30, 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
www.mogotex.com  www.mogotex.com
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the Geoinformation Control
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COCTOAAHME
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director,

AGAT - Control Systems JSC,
management company of
the Geoinformation Control
Systems Holding

head, communication and
C4ISR systems department,
Belarusian Military Academy

head, subdepartment

for automated troop
control systems,

Belarusian Military Academy
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; t dpPapoOKCaJibHAA — UMEHHO TdK MO)XXHO Ha3BaTb

CUTYaL M0, KOTOPasA CNOXUNACb HECKONIbKO net
Ha3aa. Ha BoopyxeHue BOMCK NOCTYNUAMN HO-
Bble aBTOMaTM3MpPOBaHHble CMCTEMbI ynpasJie-
Hua npoussoacTea 0AQ «ATAT - cucrtembl ynpae-
NeHUA» — ynpaBnfiolein KOMNAHUU XONAUHTA
«lFeouHgopmaumnoHHbIe CMCTEMbI YNPaBAEHUAY,
a B BoeHHoOW akapemMun B 3T0 Bpemsa Umenachb
Tonbko ACY 3eHUTHOW paKeTHoi 6puragbl «ban-
Kai» COBETCKOro Npou3BOACTBA, Aa U TO NULb
YacTM4yHO ucnpaBHas. B pesynbrate Bo3HMKNO
cepbe3Hoe NpoTUBOpeYne mMexpy Keanuduka-
LUOHHBIMM TPEGOBAHUAMYU, NPefbABAAEMbIMU K
cneuManncTam, U BO3SMOXHOCTbIO MX peannu3auuu.

[lna nosblweHMA KayecTBa NnepenoAroToBKM oduLie-
pOB OOEBbIX PAaCYETOB KOMAHAHbIX NMYHKTOB, a TaKkKe
NOArOTOBKM KYpCaHTOB W ciywaTenei, obuuepamm
BoeHHOI1 akagemuun n komaHgosaHuem BBC u Boiick
MBO coBmMecTHO cO cneuuanuctamm 6enopycckoro
npeanpuatus OAQ «ATAT — cuctembl ynpasneHus» —
ynpaBssiowasn KomnaHusa xonauHra «FeonHpopmaum-
OHHblE CUCTEMBI ynpaBieHUs» Gbln Co3AaH y4yebHo-
cTaumoHapHslit komnnekc ACY (3anateHToBaH BoeHHoii
akagemueit). OH npepcTaBnseT coboil COBOKYNHOCTb
y4yebHO-00€eBbIX KOMAHAHbIX MYHKTOB TaKTUYECKOrO,
OnepaTMBHO-TAaKTUYECKOro U OnepaTMBHO-CTpaTeru-
yeckoro 3BeHbeB ynpasnenus BBC u Boick MBO,
onepaTMBHOro KoMaHfoBaHMA CyxonyTHbIX BOWCK.
B oTnnume oT 60€eBbIX KOMAHAHbIX MYHKTOB, KOTOpPbIE
TeppPUTOPMANbHO pacnpeaeneHsl No Bcen pecnybau-

Just few years ago experts tended to describe the
situation in the sphere of training military special-
ists 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
operational. This situation caused serious dis-
crepancy 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;

»» 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
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Ke, HOBbIil y4ebHO-CTaLMOHAPHbLIA KOMNNEKC
pacnonaraeTcs Ha NepeBoM 3Taxe yyebHOro
Kopnyca BoeHHoit akapemuu.

Ero rnaBHOe npenmyLLecTBO, N0 CPAaBHEHWIO C
UCMbITAaTEeNbHBIMU CTEHAAMU M [pYTUMU TUNAMU
TPEHAXXEPOB, B TOM YUC/IE U MHOCTPAHHOIO NPo-
M3BOACTBA, — B MHTErPaLLMM B OLHOM KOMIJeKce
WMPOKOr0O CNEKTPA BO3MOXHOCTeIA:

»» uHhOPMALMOHHOrO 0OMeHa B pexume
peanbHOro BpeMeHu C KOMaHAHbIMU NYHKTaMK,
HecylwmMu 60eBoe AeXypCcTBo;

M CBA3W C CylWeCTBYOWNUMU 06bEKTAMM
yNpaBieHna U UCTOYHUKAMN MHOPMaLIMK, Ha-
XOAAWMMUCS B BOMCKAX U HA y4ebHOM NONUroHe
BoeHHoIt akagemuu;

MED COEJMHEHUA C Pa3/IUYHbIMU TPEHaXe-
pamu, BUPTyanbHbIMU UCTOYHUKAMU MHOPMa-
UMM 1 OOBEKTAMM yNpPaABAEHUS;

M  HA/IMYWA WTATHOrO NMPOrpamMMHOro obe-
cneyeHus;

MED OMepaTUBHON PEKOH(PUIYpPaLUM CUCTEMBI;
M 1CNONb30BAHUA OAHOIO UIN HECKONIbKUX
y4e6HO-60€eBbIX KOMAaHAHbIX MYHKTOB B COCTaBE
peansHon ACY;

M BO3MOXHOCTb ONEepaTUBHOIO HapaliuBa-
HUSA CUCTEMBI TTEM NOAKIIOYEHUA K Hell aonon-
HUTENbHbIX MOBUNbHBIX aBTOMATU3UPOBAHHbIX
NYHKTOB yNpaBneHus.

CeropHa y4eOHO-CTaLMOHAPHbIA KOMNNEKC
MCNOMb3YeTCA N0 HECKOIbKUM HaNpaBieHUAM.
JkcnnyaTaumu u 6oesomy npumeHeHuio ACY
Ha Hem 06yyalTCca KypCaHTbl U caylwarenu

\ p.
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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,

CUMVYJIATOPBI M TPEHAKEPDI \ BELARUSIAN TRAINING SYSTEMS
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MHOCTPaHHBIX TOCYRAPCTB.  (eco0Ha OAD «ATAT — cucmembl ynpas-
3apeiicTBoBaH yuebHbI  jequsy — ynpasafowas KoMNaHus
KOMNNEKC W ANA Nepenoa-  xosnduHea «leouHpopmayuoHHble cu-
FOTOBKU ODUUEPCKOTO CO-  cmemp ynpasieHus» A8/9emcs 00HUM
SUCLEE BO‘EHHO'BOMVL”H"'X u3 sedywux npednpusmuil BOEHHO-
cun ?0”6“( npom;oao3- npombiwneHHo20 Komnaekca Pecny-
AywHou i/‘ OpOHb. B CBOE 7y benapyce. E2o cneyuanucmamu
BpeMs B MUHCKOM BbicliEM ;
P paszpabomax wupokuli napk agmoma-
WHXEHEPHOM 3eHUTHOM pa-
MU3UPOBAHHbLIX KOMAHOHbIX NYHKMOB,
keTHoM yuunuwe MBO roto-
HayuHas om nodpasdesneHus U 3a-
BuNM uHxeHepos ACY Tak-
TMYECKOTO 3BeHA 3eHMTHBx  (GHYUBAA CMpame2uyeckum yposHem.
MHozue u3 HUX NpuUHAMbI HE MOJIbKO

paKkeTHbIX BOMCK. OfHaKo, )
korpa Genopycckoii apmuu 10 B00pyHenUe benopycckoli apmuu,

noTpe6osannch cneunanu-  HO U B PAMKAX MeXOYHAPOOHbIX CO-
CTbl ABTOMATU3UPOBaHHLIX  &IAWeEHUl NoCmasnAmcs 3a pyoex.
Dam)

CUCTEM ynpaBieHus pajuo-
TEXHUYECKUX BOWCK UM aBMaLMW, BbisBMAACL Npobnema.
KypcaHTbl obyyanuch 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 NpoBoAUIMNCH
HEeNnocpeaCcTBEHHO 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-
HUMATbCA pernaMeHT-
HbIMU W NNAHOBLIMY
paboTamu, yyacTBoBaTh B NpoBepKax 60eBoW ro-
TOBHOCTM. YUnTbIBAsA 3Ty CUTYaLMIO, KOMaHAoBaHWe 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-

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

The C4ISR trainer is immensely important gor 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

~a topicalissue. This approach is
* based on the assumption that a
- system as a whole performs bet-
~ter than its components taken
separately. This is determined
E 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

anbHOCTAM 6bI0 NOArOTOBEHO CBbie 100 Yenosex. -

Ha 6a3e yue6HO-CTaLlMOHAPHOTO KOMMIEKCA PETYNAPHO
opraHusyloTcs cbopbl onepaTUBHbIX gexypHbix BBC u
Bouck MBO. Mpu aTom oduuepsl KOMaHLoBaHMA BoeHHO-
BO3AYLHBIX CUA 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
WUAW HECKOJBKO NOABUXKHBIX 6OEBbIX ABTOMATU3MPOBAHHbIX

Today, AGAT - Control Systems is one
of the leading defence manufacturers
in Belarus. Its specialists have develo-
ped a wide range of automated com- ing a new C4ISR the
mand posts from the tactical to stra-  designers should take
tegic levels. Many of them are not only  into consideration
Jielded 1n the Belarusian Armed Forc-  all the military hard-
es, but also supplied to foreign part-  ware in the inventory,
ners under international agreements.  as well as the latest

why development of
a new system requires
time and consider-
able effort. Develop-

sci-tech achieve-

KOMaHAHbIX NYHKTOB.

MpumeHseTcs y4eOGHO-CTaLMOHAPHbLIA KOMMIEKC U AN
NOAroTOBKM nNpoeccopCcKo-npenoAaBaTeibCKOro co-
cTaBa BoeHHolt akagemuu. Ctano yxke fobpoi Tpaguumen
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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

NpPOBOANTL B ayAUTOPUAX y4eOHO-CTaLMOHApHOTO
komnnekca ACY 3aHATUA, ceMUHApLI, pa3inyHble
HayYyHO-NpaKTU4yeckne KoHdepeHuuu, B TOM Yuc-
ne n ¢ paspabotunkamm ACY. Ha Hux obcyxpaatoTcs
dbu3nyeckmit cmbicn 1 pabota GOEBbIX aNrOPUTMOB,
AEMOHCTPUPYIOTCA HayyHble foCTuKeHusA. Bce aTo
NO3BONSET NOAHATH HA KAYECTBEHHO HOBbINA YPOBEHb
BOMPOCHI MOArOTOBKM HayYHO-NeAarornyeckux Ka-
LpoB B 06NMacTV aBTOMaTU3aLMM ynpaBaeHus.

YyebHo-CcTauMoHapHbIn komnnekc ACY umeeT Bax-
HOE 3HayeHue Ans Nporpecca OTeYECTBEHHOI BOEH-
HOIA Hayku 1 npou3BogacTea. OH No3BONAET NPOBOAUTD
BCECTOPOHHEE UCCnepoBaHue GOeBbIX anropuTMOB,
a Takxe anpobaLunio TEXHUYECKUX PelleHui, BChea-
CTBME Yero COKPaLLAIOTCA BpeMeHHble U UHAHCOBbIE
3aTpaTbl Ha pa3paboTKy W 0TNAfKY MaTeEMATUYECKOrO,
NPOrpamMMHOro 1 TEXHUYECKOro obecneyeHmns HoBbIX
nokoneHunit ACY. Bce 3170 3HaunTenbHO paclupser
061aCTb Hay4YHOro 3HaHMA 06 MHGDOPMALUOHHbIX
npoueccax B ACY n npepoctaBnfer BO3MOXHOCTb
NPOBOAUTL TNYOOKUIA aHAaNU3 MHOrOACMNEKTHbIX CBS-
3eil M B3aMMO3aBMCMMOCTH, CUCTEMATU3NPOBATbL U
Hay4HO 06OCHOBLIBATb BO3MOXHbIE HanpasieHUs
passutua ACY.

KoMnakTHocTb pacnonoxeHus yyebHO-
CTaLMOHAPHOTO KOMMJEKCa, Hanuuyue CTPYKTYpPHO
M36LITOYHOCTM NO KaHanaMm CBA3W W Apyrue AOCTO-
MHCTBA MO3BOJNAIOT TECTUPOBATb HAa HEM BCe No-
cTynaloliee B BOMNCKA CneuuanbHoe nporpaMMHoe
obecneyeHue. Yuactue B 310l paboTe npodeccopcko-
npenojaBaTenbcKkoro coctaBa BoeHHoN akapemuu
NOMOTraeT K TOMY e OTC/eXWUBaTb BCE TO HOBOE,
yto peanusyet npepnpuatne 0AO «ATAT — cuctemsi
ynpaBneHua» — ynpaenalolWas KOMNaHWA XONANH-
ra «[eonHopMaLMOHHble CUCTEMbI yNpaBNeHUA» B
60€eBbIX CUCTEMAX.

B Pecny6nuke benapycb pa3paboTtaH Wupokuii napk
aBTOMaTU3MPOBAHHBIX KOMAHAHbIX MYHKTOB, HAYMHas
OT NOApa3feNneHns M 3akaHuuBas CTpaTerMyeckum
YPOBHEM, MHOTUE U3 KOTOPbIX MPUHATHI HA BOOPYKE-
HUe U B paMKax MeXAYHapOAHbIX COFNalleHui nocTas-
neHbl 33 py6ex. Tem He MeHee npobaemMa co3faHus
enuHoii ACY, a TakKe ee NOCTOSHHOrO COBEPLIEHCTBO-
BaHus Bcerpa bynet aktyanbHa. MNpexpe Bcero 3To
CBA3aHO C TEM, 4TO CBOWCTBA M BO3MOXHOCTU CUCTEMDI
KaK e4uMHOro Lenoro npesblWakT CyMMy CBOMCTB M
BO3MOXHOCTEl OT[ie/IbHbIX €€ 3NIEMEHTOB, YTO 00Y-
CNOBNIEHO UX B3aUMHbIM AONONIHEHUEM, NOALEPKKON
W BAUAHMEM, @ TaKXKE HalMyYWeM LWMPOKOro CnekTpa
HeonpefeneHHoCTeN (CTOXaCcTMYeCKON U HecToxa-
CTMYECKOW NPUPOAbI) M MHOXECTBOM CreluduYecKux
HayanbHbIX yCNOBMiA. Ho HAaflo YETKO MOHMMATb: aB-
TOMaTU3MPOBaHHbIE KOMaHAHbLIE NMYHKTbI PA3NNYHbIX
3BEHbEB YNPaBJEHNS, KaK CTaporo, Tak U HOBOTO nap-
Ka, COCTOAT Ha BOOPYXEHWUU U HaxopAaTcs Ha 6oeBoM
aexypcree. CnegoBatenbHo, HOBas CUCTEMa He MOXeT
poauTbCA B ofHo4acke. [103TOMyY, C OAHOM CTOPOHBI,
npoLecc 3BONIOLUN aBTOMATU3UPOBAHHON CUCTEMBI
ynpasfeHus AOMKEH YUUTLIBATL BCE TO, YTO UMeEETCA

CUMYVIIATOPBI U TPEHASKEPBI \ BELARUSIAN TRAINING SYSTEMS

Ha BOOPYIKEHWH, @ C PYroil — BbITb HAY4YHO 060CHO-
BaHHbLIM 1 BOMIOWATL B C€OE OCHOBHbIE MPUHLMMbI
NporpamMMHO-L,eNIeBOro NaaHMpoBaHus.
JanbHeilwee pa3BuTMe y4yeOHO-CTALUOHAPHOTO
komnnekca ACY BuguTCa B CO3AaHUN KOMMIEKCa no-
JIYHaTypHOro MOAENMPOBaHUS, BKIOYAKOLLEro B cebs
COBOKYMHOCTb y4e0HO-00€BbIX aBTOMATU3UPOBAHHBIX
KOMaHAHbIX NYHKTOB C 60EBbIMM pacyeTamy, TpeHa- %
KEPpbl, peanbHble 00bEKTbI YNPABAEHNSA U UCTOYHUKM /
MHGOPMALMK, 3 TaKKe COBOKYMHOCTb BUPTYasbHbIX
MateMaTuyeckux mogenei, o0befuHEeHHbIX B efu- \
HOe MHOPMALMOHHO-YNpaBAsoLLEe NMPOCTPAHCTBO, N
NOCTPOEHHOE Ha TEXHONOTUAX BbICOKOYPOBHEBOM
apxutekTypsl. Co3aaHMe TaKOro KOMMIEKCA NO3BOUT \
o6yyaTb GoeBble pacyeTbl C MOMOLLbID KOMNblOTEp-

HbIX ABYXCTOPOHHUX /

- g %

BOEHHbIX YYeHUn K
KOMMNNEKCHbIX Tpe-
Huposok. Kpome
TOro, Ha 6a3se yyebHo-
CTaUMOHApPHOTO KOM-
nnekca NoABUTCA BO3-
MOXHOCTb MPOBOAUTb
Hay4Hble uccneposa-
HUA LS NOBbIWEHUS
apdekTuHoctn ACY.

system including simulators, real control objects, |

data sources and a set of automated command posts ) N S
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 P
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.

BbICOKOTOLIHA MEXAHWYECKAA OBPABOTKA

S e ———
N3rOTOBJIEHWE 3AMACHbIX YACTEN o
S S e ..-ﬁ-‘ | e—

PA3PABOTKA K[ MO OBPA3LIAM OETANEWN

“SPECTECHNIKA-CENTER” JLLC
12, Korgenevskogo St., Minsk,
220108, Republic of Belarus.
Tel./fax: (+375 17) 210-29-50
www.spcentr.org, office@spcentr.org

UEHTRP
Pelwaem Bawm 3afauv B 061aCTyi MaLIMHOCTPOEHNA
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T
CEKYH/b! HA NMYCK

MEPCNEKTUBHBIE PASPABOTKW

TpeHaxep 99624 3PK «Crtpena-10», co3paHHbIi The 9F624 trainer of the Strela-10 SAM system,

O EyLIA I-O I_I_“/lx elle B COBETCKOE BpeMs, Obl paccuuMTaH Ha noj- developed in the Soviet period, was designed for
roTOBKY /NWWb OAHOro onepatopa. Ho cerogHs training only one operator. But today it is not
3” E KT P O H H bly 3TOro ye HegoctatouHo. Mo-  enough. Thatis why the emphasis is on training

3TOMy OCHOBHOW ynop pe-  the whole Strela-10 crew and organising
naeTtcs Ha obyuyeHue Bcero its efficient interaction with different
pacueta 3PK «Crpena-10», command, control, intelligence, sur-

CUCTEM =

ﬂ'ﬂ ﬂ Ha opraHusauuio ero cna-  veillance and reconnaissance bodies.
~ XEHHOCTM U Ha 3dbdek-  The only obstacle on this way is the
BO I/I CK : TUBHOE B3aWMOAENCTBME. lack of a trainer which makes it
I-I B O = i i EnuHcTBEHHOE, 4TO TOp- possible for both an o.perato'r and
j SECONDS T0 LAUNCH MO3MT laHHbIA npouecc, — commander to be' tramed s1mu'l—
[ OTCYTCTBME  TpeHaxepa, taneously. The training centres in
PROMISlNG S OF Ha KoTopoM opHoBpe-  the Commonwealth
DEVELOPMENT MEHHO Morau 6bl 06y- of Independent States are

ELECTRONIC TRAINING
SYSTEMS FOR AIR ———

yaTbCs M onepartop, U still equipped with outdated equip-
KoMaHaup.  YueGHble  ment
ueHTpbl ctpaH CHI no- The 9FB2006 trainer of the Stre-

Cepe
«Basp»
®omo Pamuna
HACMEMHMHA,
«Basp»

Vayar

5 thheKTMBHOCTL NPOTUBOBO3AYIWHON 060pOHbI Nto6HOM The efficiency of a country’s air defence

CTpaHbl No 6osbleil YacTM 3aBUCUT He OT WUCMONb30OBaA-
HUA KaKoro-nm6o o6pasLa COBPEMEHHOr0 BOOPYXEHUSA, A
OT KayecTBa MOAroTOBKW 60eBbIX pacyetoB cpeacts [BO,
CNAXEHHOCTU M TOYHOCTU WX JelicTBuii. MNocnegHue co-
ObITuA B JINBUK ApKKUIA TOMY npumep. BoeHHO-BO3AYLWHBIM
cunam CeBepoaTNaHTMYECKOro anbfiHca OYKBaNbHO 3a He-
CKONIbKO AHel yAanocb YHUUTOXUTb OLHY U3 CUbHERLWnX
Ha AdpuKaHcKoM KoHTUHeHTe cuctem [1BO. bonbwyio
poJib B 3TOM Cbirpanu Takue BbICOKOTOYHbIE CPEACTBA MO-
paKeHUs, KaK KpblnaTble PakeTbl U ynpaBnseMbie 6oenpu-
nacbl. HayuyuTbCcA npOTMBOAENCTBOBATL COBPEMEHHbLIM
CPeACTBaM BO3AYWHOFO HanafeHWs MOXHO NWWb C NO-
MOLLbIO KOMMbIOTEPHbIX TPEHAXKEPOB.

@KL BIE \ VPR

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.

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

DEFENCE FORCES
eii YNYUI0B,

Sergei CHICHILOV,

photos by Ramil
ASIBULIN, Vayar

MPEXHEMY  OCHALLEHbI
ycTapeBwum o6opypo-
BaHUEM.

BocnonHutb 3T0T Npo-
6en npu3BaH TpeHa-
xep 9062006 3PK
«Ctpena-10» npous-
BOLCTBA 4aCTHOTO Hay4Ho-
NPOU3BOACTBEHHOTO  YHUTAPHOTO  NpepnpuUAaTUSA
«Inektpodmsnyeckas nabopatopus». bnaropaps
TEXHUYECKUM XapaKTepPUCTUKAM M MPOrpaMMHOMY
06ecneyeHnto OH NO3BONAET NPOU3BOAUTL MOJHBIA
uMKn obyyeHus onepaTtopa U KomaHaupa 6oeBoil
MalWuHbl paboTe No MOUCKY, 0OHapyXeHuio, ono-
3HaBaHUIO, ONpefeNeHnto MOMeHTa nycka, obcTpe-
Ny BO3AYWHbIX Liefeil Kak Ha BCTPEYHBbIX, TaK U Ha
LOFOHHBIX Kypcax, a TaKXe Yy4YuUTb MpPUHUMATb Le-
NleyKasaHus C BbIWECTOAEro KOMaHAHOTO MyHKTa.
Kpome Toro, TpeHaxep faeT BO3MOXKHOCTb 0by4aThb
onepaTtopa W KOMaHAupa npoueaypam nojroToBKu
60eBoit MmawuHbl 9A34 (9A35) K UCNONb30OBaAHUIO NO
HasHaueHwuio. Mpn 3ToM OH 06eCneYnBaET OTANYHYIO
BM3yanu3auuio U peanuctTuyHoCTb OeiCTBUiA.

CTouT 0TMeTUTb, YTO NMpPUMEHEeHMEe TPeHaXepos
B yY4eOHOM npolecce He TONbKO CnocobCeTByeT no-
BbILWEHMIO YPOBHA NPOdECccMOoHanbHON NOArOTOBKH
BOEHHOC/YKALLNX, HO U 3HAYUTENBHO IKOHOMUT U-
HaHcoBble cpefcTBa. Tak, uTo6bl CO3[aTh BO3AyL-
Hyt0 06CTaHOBKY Ha NONUTOHE, 06BIYHO UCMONb3YIOT
peanbHyto aBuaumio. OHa UMUTUPYET pasnnyHble Mo
CBOMM XapaKTepucTMKaM W npefHa3HaYeHUIo BUAbI
ueneit. OgHaKo 3kcnayaTauus TOro e BepToneTa
Mu-8, KOTOpbIii NMPUMEHSAIOT B KayeCcTBE MafoCKO-
POCTHOII «Uenu», 06Xo[UTCA B ThiCAYY [ONNAPOB B

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 thelevel 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 HECKO/bKO pa3 bonblue.
Hy a ecnu 3ageiicTBOBaHbI BbICOKOCKOPOCTHbIE KMU-
weHn» — uctpebutenu Mur-29 unu Cy-27, 7o cymma
Cpa3y Bo3pacTaeT [0 AECATKOB TbiCAY A0NNAPOB.
YunTbiBas, YTO CaMoneTam NPUXOLMUTCA IeTaTb He Yac
¥ He ABa, MOJIYYAETCA, YTO B BO3AYX BblOpackiBatoTCs
OrpomHble hMHaHcoBble cpeacTBa. [pu 3TOM HUKTO
He rapaHTUpyeT Ka4yecTBa NOATOTOBKM 3€HUTYUKOB.
A Bepb ecTb ele 1 ocobble cnyyau. Hanpumep, ame-
PUKaHCKMe yhapHble NPOTUBOTaHKOBbIE BEPTO/ETI
AH-64 Apache 6narofaps yCTaHOBNEHHOW Ha HUX
annapatype obneta npensTCTBUIA MOryT ¢ 6O/bLIOW
CKOPOCTbIO MPOLO/MKNUTENbHOE BPEMSA NIeTaTb Ha Ma-
nbix BbicoTax (20-50 meTpoB). Hawu BepTOneTYnKM
Ha TaKoe MpaKTU4ecKW He cnocobHbl. He mo npu-
YMHEe HU3KOW KBanuduKauuu, a U3-3a OTCYTCTBUA
Ha Beptonetax Mu-8 n Mu-24 coortsetcTBylOLWEro
o6opynoBaHus. To e camMoe KacaeTcs W KpbliaTbix
pakeT «TomaraBK», CTO/Ib 4acTO NPUMEHAEMbIX B CO-
BPEMEHHbIX BOEHHbIX KOH(IMKTAX. ITOT BUA BbICO-
KOTOYHOIO OPYXUsA MOXET A0CTaTOYHO 3D (PeKTUBHO
npeoAoneBaTb CUCTEMbl MPOTUBOBO3AYLIHOW 060-
POHbI. 3aMeTUTb OTHOCUTENbHO HEGObLLYIO PaKeTy,
K TOMY e NeTALY0 C 0KON03BYKOBOW CKOPOCTbIO
(cBbiwe 250 MeTpOB B CEKYHAY) Ha Manoi uau
NpefenbHO Manomn BbICOTE BECbMA CIIOXHO, @ COUTD
ele Taxenee. TpeHaxep NpefocTaBNsieT BO3MOX-
HOCTb CMOAENMPOBATh JIOOYI0 MUILEHHYIO U NOMe-
XOBYI0 06CTaHOBKY, MO3BOJIAET 3afaTb pasfiuyHble

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 atlow 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

BOEHHO-TTPOMBILIEHHEIY KOMIUIEKC. BEJIAPYCh \ MILITARY-INDUSTRIAL COMPLEX. BELARUS
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no cocTaBy ygapbl
CpencTs  BO3AyL-
HOr0  HamapeHus,
co3patb pasHo-
oOpasHble noroa-
Hble U Kaumatuye-
CKUWe ycnoBus, Bpe-
MeHa rofa, CyToK...

- [lodcyumams
obuwul  3¢gexkm
om ucnosib308aHUA
mpeHaxepa  0o-
cmamoyHo — mpyo-
HO, - paccKasbl-
BaeT  HayasbHUK
Kadeapbl TaKTUKM
W BOODYKeHUs BO-
ickoson MBO Bo-
eHHOW akapemuun Pecnybonukn benapyck, kaHgupaT
TEXHWYECKUX HayK MONKOBHUK AnekcaHap ®Pepo-
poB. — Ec/iu 06pamumscs K yucmo guHaHcosol unu
3KOHOMUYecKol cmopoHe Oesna, Mo 8bi1200a 30ech
BUOHA cpa3y. PaHblue Ha NONU2OH NO HECKOJIbKO pa3
8 200 Bble3xan yenblll NapK 3eHUMHOU MexHUKU:
3PK «Ocax», 3IPK «TyHeycka», 3PK «Cmpenax», npu-
B/1EKAACL ABUAUUA, UMUMUPYIOWAA B030YUWHO0
npomugHuka. Teneps 8 3mom Hem Heobxoo0umocmu.
Pabo4ue mecma 8 mpeHaxepe uOeHMUYHbI meM,
Komopble ecms 8 60e80l MalwuHe, a NPO2PaMMHOE
obecneyeHue no38onsem 3¢heKmusHo KOHMPOIU-
posams 8edeHue 6oesoli pabomsl. B pesynsmame
3KoHomMumcs 00 25 npoyeHmos 20pr4e-CMa304HbIX

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

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 no later

than twelve seconds since

the target detection. The

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» OBECMEYUBAET UMUTALMIO \ THE TRAINER OF THE STRELA-10 SAM SIMULATES:

M Pa3NMYHbIX KNAaCCOB BO3AYLIHbIX LieNei: CAaMONET, BEPTOET, KpblnaTas paketa, 6ecnunoTHbIA NeTaTenbHbli annapar;
different classes of air targets, such as airplanes, helicopters, cruise missiles and UAVs;

H Ha3eMHO, BO3AYLWHOW, (hOHOBOW 1 NOMEXOBOI 06CTAHOBKM B Npefienax ot MUHyC 3 Ao natoc 83 rpapycos no yray Mecta u B 360-rpagycHoM asuMyTanb-
HOM CeKTopax C 0TobpaxeHneM Kaxaom 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 NOMeX0BOi 06CTAHOBKM B BUAE OPraHM30BaHHbIX (TUNa cOpackiBaeMbix N0XHbIX Tennobix Leneit (JITL) u ectectBeHHbix (ConHue, JlyHa, o6naka) nHdpa-
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 (60eB0i1 paboTbl ONepaTopa U KoMaHaMpa 60eBoil MawmnHbl 9A34 (9A35);

combat performance of an operator and commander of the 9A34 (9A35) combat vehicle;
ECTapTa, nosieTa 1 noApbiBa 3eHUTHOI ynpasnsemoit paketbl \ launch, flight and blowing up of a surface-to-air missile;
HNOpaXeH!s UK He NopaxeHus 06CTpensHHON Bo3ayWHOM uenu \ engagement or not engagement of an attacked air target;
M 3BYKOBbIX CUTHaNoB paboTkl annapatypbl 60eBoi MalwmHbl U pakeTsl \ sound signals of combat vehicle and missile equipment;
B ABMXEHWs 60EBOM MALIMHBI HA MECTHOCTH B Npefenax naTMKUNOMeTpOoBOii 30Hbl \ movement of a combat vehicle within a 5-km range.

mamepuanos u do 30 npoyeHmos momopecypca. Co-
BepueHHo dpyzoe 0eso — Kayecmso 6oesoli Nod2o-
mosKu 3eHUMYuKo8. OueHUMb e20 MOXHO NUllb Ha
nosu2oHHOU npakmuxe.

Kak nokasanu HeblHewHue 6oeBble CTpenbbbl Ha
[loMaHOBCKOM MOMUrOHe, KypcaHTbl, 0byyaBlimecs
Ha TpeHaXxepe, NPOAEMOHCTPUPOBaNK bosee 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 pe3ynbTaThbl, HEXEeNu Te, KTO y4MNCA NO CTapoil MeTOAMKe.
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-
HOCNyXallne, NPaKTUKOBABLUIMECA HA TPEHAXepe, BbIMOAHUIM
3TO 3aflaHue yxe Ha YeTBEpPTON CeKyHAe, NpW 3TOM BCE Bbl-
nyLWeHHble PaKeTbl NOPa3uan MULWEHKU CO CTONPOLLEHTHOM TOY-
HOCTbIO.

— Ocoboe sHumaHue npu obyyeHuu pacdemos 3PK «Cmpe-
na-10» yoensemcs ux pabome 8 CroxHOU nomexosol u ¢o-
Hosoli o6cmaHosKe. B o06sa3amesibHOM nNOpAOKe KypcaHmbl
00JIXKHbI YHUYMOX UMb MaHespupywul Ha manoli ssicome
U NPUKpLIMbIG JIOXHBIMU MeniogsiMu yenamu (nomexamu)
sepmosiem 02HeBol No00epKU, HU3KOeMAUWYIO KPbLIAMYyto
pakemy unu camosem, — npogonxaet Anekcannp Pegopos. —
lIpexde yem npucmynums Kk pabome Ha peansbHol 6oesoli ma-
WUHe, onepamop U KOMaHOUp 0653aHbI OCylecmsums He Me-
Hee 50 nposodok yeneli no kaxooli u3z 3a0ay Kypca cmpesso.
lloyemy makoe konudecmso? [Jeno 8 mom, ymo npenodasa-
menu Haweli Kagedpsl yyacmsosanu 8 BOGHHO-HAYYHOM CO-
npogoxdeHuu mpeHaxepos «Cmpena-10» u «Mena». OHU xe
nepssimu ux u onpobosanu. Ymobsl ysepeHHo nopaxams
B030YUWIHbIE Uesil, ONbIMHbIM 3eHUMYUKAM NpULUIOCh
nposecmu Hemasno cmpesbb. Y4yumsigas pasHuyy 8
yposHe nodzomosKku npenodasameneli U KypcaH-
mos, 661710 onpedesieHo payuoHasbHoe YUcio Npo-
B00OK.

YTo Kacaetcs pa3MepoB MOMelWeHUs, Heob-
XOAMMOro ANA YCTAaHOBKM TpPeHaxepa, To AocTa-
TOYyHo 18 KBagpaTHbix MeTpoB. Pabouyee mecto
MHCTPYKTOPA 000PYLOBAHO [ABYMS MOHUTOpPAMU.
Ha ogHOM M3 HMUX CxemaTuyecKku oTobpakaloTcs
OAVMKHSAS M AanbHAS rPaHMLbl 30HbI NOPAXEHUS,
TOYKa CTOAHMA 6OEBON MalWMUHbI, TPAEKTOpUA TMo-
NleTa pakeTbl, NepeMelleHWe BO3LYLWHBIX Lenei.
Ha BTOpoM MOHMTOpe noka3biBaeTcA (haKTU4YecKuii
npuuen, KOTopbli BULWUT ONepaTop, a TaKKe BUA OKpY-
)aloled MeCTHOCTU U fieiicTBus obydaemoro. bnaroaa-
ps NporpaMmmHoMy obecneyeHuio MHCTPYKTOP MOXKET He
TONbKO KOHTPO/NIMPOBATL MPOLECC MOUCKA, OBHapyKeHUs,
COMpPOBOXAEHUs Lenu 1 ee 06CTpen, HO U CaMOCTOATENbHO
MOAENNpPOBaTb PasNMyHbIe BapMaHTLl GOEBOro NpoTMBOLEN-
cTBuA. B ceoto ouepepb, onepatop u komanaup 3PK «Crpe-
na-10» HaxoasTcsA Ha paboynx mecTax TpeHaxepa, MAEHTUY-
HbIX peanbHoil 60eBoil MalWKHe.

Mo cnosam HauanbHuKa uMkna — npodeccopa Kadenpsl
TaKTUKKU M BOOPYXeHUa BonckoBoii NBO BoeHHoW akagemuu
Pecnybauku benapych nognonkosHuka Wrops 3uHesuya, Ha
TpeHaxepe KypcaHTbl 00y4aloTcs BU3yaNbHOMY 0OHAPYKEHMUIO
BO3AYLWHBbIX Lienei 1 BbI6OPY MOMeHTa nycka pakeT. CoBpemeH-
Has anemeHTHas 6a3a, KPOMEe TOYHOro pacyeTa COOTBETCTBYIO-
WMX KOOPAMHAT, NO3BONAET TaKXe CO34aBaTb NPaKTUYECKM
HeorpaHuW4yeHHble BO3MOXHOCTM MO BO3AYWHON 0OCTAHOBKE,
hu3nKo-reorpatMyecknm 0COGEHHOCTAM MECTHOCTM, CUTya-
LLMOHHOW COCTaBNAIOLLEN.
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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.

\ BELARUSIAN TRAINING SYSTEMS
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TEXHWYECKASA XAPAKTEPUCTUKA ABTOHOMHOTO TPEHAXEPA [1J14 BOEBOI0 PACHETA

Ha cerogHAwHnin peHb B benapycu
MMeeTCs WecTb AeNCTBYIOWMUX TPeHaxe-
pos 992003 MN3PK «Wrna» nponssopctea
YHNYN «3nektpodusnyeckas naboparo-
pusi». OHU GbIAN U3rOTOBNEHBI TaKXkKe Mo
3aka3y 3A0 «bentexakcnopt». Mo Tpa-
AVNLWKM TpeHaxep nod HomepoM 1 Haxo-
AnTca B BoeHHoM akapgemun.

- [elicmsyrowuli y Hac mpeHaxep
omau4aemcsa om moeo e pocculickoeo
«KoHyca» He monbKo csoum mexHuye-
CKUM UCNOJIHeHUeM, HO U CmouMoCmbio, —
0fiICHAET nopanonkoBHUK Wropb 3uHe-
n4. — OcHosHoe e20 docmouHcmso 3a-
lo4aemcs 8 UCNO/1b30BAHUU COBPEMEH-
HbIX UHPOPMAYUOHHbIX mexHoao2ud, no-
3B80/15/0UWUX MOOeNUPOBAMb peanucmuy-
Hble cuyeHapuu u co3dasams 3¢gekm
npucymemsus Ha nose 60s. Bbiuzpblga-
em mpeHaxep U 8 yeHosol Kame2opuu.
Hocmuzaemca 3mo 3a cyem MeHbwe20
yucsa 3a0elicmBsoBaHHbIX NPOEKMOPOB U NAOCKO20 3KpaHd. Ha ka-
yecmse nN0020MOBKU CMpeNKa-3eHUmM4uKka no0obHoe HUKOUM 06-
a3om He ckassisaemcs. [lo MHeHulo cneyuanucmos, 015 3¢ pex-
UBHO20 006y4eHuUs 00CMAMOYHO 0OHO20 NPOEKMOopa U IKPaHd
pasmepom 2,3 x 2,3 mempa. OcHoBHOU HedocmamoKk ome4ecmseH-
HO20 mpeHaxepa Kpoemcs Aullb 8 cUCMeMe NpuyesusaHus: oby-
yaemomy CmpesKy-3eHUmyuKy npuxodumcs ucnosnb308ams BUp-
myaJibHble 04KU C UCKYCCmBeHHbIM MapKepom npuyena. Kypcanm
00/1XeH adanmuposamscs K peanbHOMy Opyxuto. Bnpouyem, yxe
celiyac «3nekmpogu3uyeckas 1a60pamopus» GKMUBHO 3aGHUMG-
emcs peweHuem 0aHHol npobiemsi.

no less than

no more than

Mpu cospanumn TpeHaxepos 3PK «Crpena-10» u N3PK «MUrna»
cneuunanuctsl YHNYM «3Inektpothusuyeckas nabopatopus» cron-
KHYNUCb C ONpefeneHHbIMU TpyaHocTAMU. OcHoBHas npobnema
3aKnioyanach B nporpaMMHom obecneyeHnu. bonblWMHCTBO U3 Tak
Ha3blBAEMbIX JBUXKOB, NPEACTAaBNEHHbIX HA PbIHKE, OTAUYANUCH
BbICOKOW LLEHOM U He B NOSIHON Mepe COOTBETCTBOBAN NpenbsB-
nsembiM TpeboBaHUAM. B pe3ynbTaTe Becb anroputm ans TpeHa-
)KepoB NPUWNOCh NUCaTb MPOrpamMMmMcTam «3n1eKTpodu3nyeckon
nabopatopuu».

— HakaHyHe Hayana pabom Mbl nposenu CKpynysne3Hsili aHanu3
8cex umeroLuxcs 8 Mupe nodobHbIx paspabomok. Ye moeda cma-
710 AcHo: mpeHaxepa 3PK «Cmpena-10», 20e 00HOBpeMeHHO Mo2-
Ju 661 06y4ambCA onepamop U KOMaHOUp, NOKA He cywecmsyem.
Pakmuyecku MbI CMAnU NepabIMU, KMO CMO2 c030amb makol y4e6-
HbIl KOMNJIEKC, — NOJYEPKMUBALT HaYaNbHUK OTAeNa NporpaMmMHo-
ro obecneyeHus «3InekTpocdusnyeckoii nabopatopuux» Bnagummp
WaxoBckuit. — Ymo kacaemcs mperaxepa [13PK «Mzna», mo 8 Ha-
CmoAwuti MOMeHm UMerMcA e20 POCCUliCKUL U YKpAUHCKUL aHano-
2u. Ho monbKo Ha Hawem MOXHO 0p2aHU308aMb BECh YUK yNpas-

KoHTponb v perncrpauus gencrsnii 0byyaemblx
Control and registration of trainees’ actions

3PK «CTPEJIA-10» \ SPECIFICATIONS OF THE AUTONOMOUS TRAINER FOR
STRELA-10 COMBAT CREWS

Konuyecteo BuoB HaseMHoOM 1 hOHOBOI 06CTaHOBKM, LWITYK, He Me-
Hee \ Number of ground and background environment types,

Konunyecteo ofHOBPEMEHHO MMUTUPYEMbIX LiEEel, WTYK, He MeHee
Number of targets simulated simultaneously, no less than

Konunuectso 04HOBPEMEHHO UMUTUPYEMBIX TPYNN LENeid, WTYK, He
6onee \ Number of target groups simulated simultaneously,

Konuyecteo MMUTMpYEMbIX LieNeil B Fpynne, WTyK, He Gonee 4
Number of targets in a group simulated simultaneously, no more than

MakcumanbHas fanbHOCTb 4O UMUTUPYEMBIX Lienen, KM 15
Maximum distance to the simulated targets, km

Bribop Buaa yaapa \ Choice of attack type

W3 6ubnnoteku Ha-
JIETOB U/ 3a/1aeTCs
MHCTPYKTOPOM

From the library of
raids or specified by
the instructor

ABTOMATUYECKMUI
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
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YHUOULMPOBAHHbIN TPEHAXEP N3PK «MTIA» OBECMEYUBAET UMUTALLMIO:

THE UNIFIED TRAINER OF THE IGLA MANPADS SIMULATES:

B Ha3eMHoiA, hOHOBOIA U LieneBoil 06CTaHOBKM, OKPYKAIOWEeN CTpeKa-3eHUTYMNKA;
ground, background and target environment surrounding an anti-aircraft gunner;

targeting and target lock-on phases;

| d)as npuuenneBaHua 1 3axeata Leau Ha CONPpoOBOXAEHUE CTPENKOM-3EHUTYUKOM;

B N0/IHOrO LMK paboTbl MyckoBoro mexaHu3sma M3PK;
complete cycle of work of the MANPADS trigger;

camoHaBeperus N3PK uenu, ctapta paketsi);

and tracking of a target with the homing head);

H nonHoro uukna pa6otsl M3PK (3axBaT 1 conpoBoXAeHWe ronoBKOM

complete cycle of work of the MANPADS (detection of a missile launch, lock-on

method used in a surface-to-air missile;

M o1eTa paKeThl A0 LieNn B COOTBETCTBUMN C peanu3oBaHHbIM B 3YP meTofoM
HaBepeHusa \ missile flight to the target in accordance with the targeting

M N0APbIBA PaKeTbl M HAHECeHNs ylepba feTaTenbHOMY annapary;
blowing up of a missile and endamagement of an aircraft;

A TAK)XXE OBECMEYMBAET \ AND PROVIDES:

registration and display of information in the course of a training;
KOMEHALMIN NO BbICTAaBASIEMOMN OLIEHKE.

recommendations on the evaluation of these actions.

SPECIFICATIONS OF THE IGLA SIMULATOR

M per1cTpaumio 1 BOCNpou3seaeHmne MHhOopPMaLmMmM 0 XOfe TPEHUPOBKY;
M aHaNN3 4eiCTBUI TPEHUPYIOWErocs CTPeKa-3eHUTYMKA U GopMUpOBaHHe pe-

analysis of actions of a trained anti-aircraft gunner and elaboration of

TEXHWYECKAA XAPAKTEPUCTUKA TPEHAXEPA N3PK «UTJIA»

Konunyectso CTpenKoB-3eHUTYNKOB
Number of anti-aircraft gunners

Konnyectso BUAOB Ha3eMHOI U hOHOBOW 06CTaHOBKM,
wTyK, He meHee \ Number of ground and background
environment types, no less than

KonnyectBo 0AHOBPEMEHHO UMUTUPYEMBIX LiENEl, WTYK, He
meHee \ Number of targets simulated simultaneously,
no less than

16

KonnyectBo 0AHOBpPEMEHHO UMUTUPYEMBIX TPYNM Lenei,
wTyk, He 6onee \ Number of target groups simulated
simultaneously, no more than

KonuyectBo uMUTMpYEMBIX LieNei B Fpynne, WTYK, He bonee
Number of targets in a group simulated simultaneously, no
more than

MakcuManbHas ganbHOCTb A0 UMUTUPYEMbIX LieNeid, KM
Maximum distance to the simulated targets, km

Bribop Buaa yaapa \ Choice of attack type

N3 6u6avo-
TEeKU HaNeToB
UK 3aaetcs
MHCTPYKTOPOM
From

the library

of raids or
specified by
the instructor

KoHTponb n peructpauus aeicTenii obyyaembix
Control and registration of trainees” actions

ABTOMATU-
Yyeckuit
Automatic

-4

JIeHUS «KOMAHOUpP U Bbituecmosawuli komaHoupx. Ja u no yeHosol co-

@K BIE \ VPR

cmasnauel oH 8bl2Adum npeanoqmumeﬂbHee CBOUX KOHKYpeHmMos.
He mak OasHo, npoadaau3zuposas pa6omy 3eHUMYUKOB HA noJiu2oHe,
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Pabouee mecto
TpeHaxepa
9052006 3PK
«Ctpena-10»
MEHTUYHO
peanbHoit
6oeBoit
MalmnHe

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.

Mbl NPUWAU K BbIBOOY, YMO
Heobxo0uMo cosepuieHCmBo-
BAMb «U20/1bHbI» MpeHaxep.
B npuHyune MoxHo MoOepHU-
3uposams U npucnocobums
nod sapuaHm paboms! yenoeo
omoesieHUs 3eHUMYUKO8 U me,
Komopsle yxe umelomcs 8 8ou-
ckax. Hado coenams u 6onee
pPeanucmu4HsIM  npuyenusa-
Hue, Ymobbl onepamop cMo-
mpen Ha MulweHb He 4Yepes
BUpMYAJIbHbIE OYKU, G Yepes
HacmoaAwud npuyen.

TexHonornyeckas 6asa
YHNYN «3nekTpodum3nyeckas
nabopatopus» nossonser
CO34aBaTb TpeHaxepsl [Ns
noboro Buaa TexHUKW. Tak,
Hanpumep, B Gnnxaiwem Oy-
AylWem noABUTCA CUMYNATOP
ANs  NPOTUBOTAaHKOBOrO pa-
KeTHoro Komnnekca «Ckud»
“ ero 6enoOpycckoro aHanora
«WepweHby...

-
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THE TRAINER OF THE SKIF PORTABLE ATGM SIMULATES:

composite, distributed and solid armour, including reactive one;

-_.?1. v
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TPEHAXEP NMEPEHOCHOI0O MNPOTUBOTAHKOBOIO PAKETHOIO KOMIMEKCA «CKI/I;D» OBECMEYMBAET UMUTALINIO:

H NOABWXHOI U HEMOABUKHON GPOHUPOBAHHOI LieNU, MEIoLei KOMOUHUPOBAHHYIO, PAa3HECEHHYIO UK MOHO-
JIUTHYI0 OPOHI0, B TOM YnCne C AUHamMMyeckoil 3awuToii \ mobile and immobile armoured target, which has

m 3aBuclwero BepTonieta \ hovering helicopter;

pillbox, tank in entrenchment and light-armoured object;

M ManopasmMepHoi Lenu TMna AoT, TAHK B OKONe, 1IerkobpoHUpoBaHHbIN 06beKT \ pinpoint target such as a

B (OHOBOI 06CTaHOBKM BO3AYLIHOTO NPOCTPAHCTBA W MOACTUAILLEH NOBEPXHOCTMU 3EMAN C OTOGPaXEHUEM
ee B TPEXMepHOM W306paxeHuu (Ans Bblfauu Yepes BUAEONpPOoeKTOp Ha 3kpaH) \ background environment of
airspace and underlying terrain with its three-dimensional imaging (for its display through a video projector);

m paboTbl onepaTopa B HouHoe Bpems cyTok \ work of an operator at night;

H NOABWXHBIX U HEMOABMXKHbIX 06beKToB \ mobile and immobile objects;

m 60€eB0i1 paboTbl C 0TOOpaXKeHMEeM Ha 3KpaHe 60Ka MHAUKALMUM UHDOPMALLUY,
combat performance with displaying all the data shown in the real ATGM;

XapaKTepHo ANs KoMmieKca;

B ABUXeHUs 00bekToB (Leneii) Ha MectHocTu \ movement of objects (targets).

«CKN®» \ SPECIFICATIONS OF THE SKIF SIMULATOR

TEXHUYECKAA XAPAKTEPUCTUKA NEPEHOCHOTO NMPOTUBOTAHKOBOIO PAKETHOIO KOMIMIEKCA

KonuuectBo 04HOBPEMEHHO UMUTUPYEMBIX Lienelt
Number of targets simulated simultaneously

[o 10 \ Up to 10

MuHUManbHas fanbHOCTb 40 UMUTUPYEMBIX LieNei
Minimum distance to the simulated targets

50 M\ 50 m

MakcumanbHas 4anbHOCTb 40 UMUTUPYEMBIX Lieseil
Maximum distance to the simulated targets

5,5 KM \ 5.5 km

BapnaHTbl npUMeHeHNs NoTeHLManbHbIX Lenei
Variants of potential targets employment

N3 6a3bl faHHbIX, chopmupo-
BaHHOW B TpeHaxepe, 1160
thopMUpyIOTCA UHCTPYKTOPOM
CaMOCTOATENbHO 10 Havana
TpeHupoBku \ From the data of
the trainer or specified by the
instructor before the training




KOIOA UCTEKAET
CPOK TOAHOCTHN...

O60PYOBAHWE
ONA YTUIN3ALNW
OBbIYHbIX
BOEMPWUTACOB

WHEN EXPIRY DATE
IS OVER...

EQUIPMENT FOR
CONVENTIONAL
AMMUNITION
DISPOSAL

Bsavecnas ALYJ/108B,
3amecmumerns

2eHepanbHo2o dupexkmopa 3A0
«CmpolisaHepeo»

Vyacheslav ADULOV,
deputy general director,
Stroyenergo
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‘ TCNYXMWBLUIWE CBOW CPOK U HE

\ TECHNOLOGIES

NPUrofHbIE K AaNbH

30BaHUIO MO TEXHMYECKOMY COCTOAHMIO 6oenpune

6nema Ans MHOrux cTpaH. Masno TOro 4To Ha UX Xpa
3HauuTenbHble (UHAHCOBbIE CPEACTBA, OHU €lle MO

UMHOMN BO3HWKHOBEHWSA Ype3BblYyaiHbIX CUTYaUui. Tak

rogy u3-3a HapylueHus TeXHUKM 6e30MacHOCTU rpeme
BOEHHbIX CK/1afiax B0O3/e nocenka YpmaH B balkoprocraHe,
ropopia AbagaH B TypkMeHUCTaHe, Ha BOBHHO-MOPCKO 0a3e
Florakis B rpeyeckoii Yactu Kunpa, Ha nonuroHe Awynyk H
oT AcTpaxaHu. Bce oHM npuBenn K MHOFOYUCIEHHBIM YeNOBE

YCTaHOBKA paccHapsiKeHus
Kaccet KC® Bo B3pbiBO3a-
LWMTHOM Kopryce

A KSF clusters disposal

installation in
an explosion-proof body

XEepTBaM U GOMbLIOMY MaTE
ansHomy yuepby. U 3aeck aa
HEeNnoCBALEHHOMY OYEBUAHO,
Heob6x04MMO CHUKATb 3anachl 0
CNYXMBLUMX CBOI CPOK XpaHeH!
6oenpunacos, a Haubosnee np
eM/IeMblii Cnocob — yTuan3auus

B benapycu Bonpocamu ytun
3alMu ycnewHo 3aHuMatTcs ABa
npeanpuaTua HaunoHanbHOM aka
gemuu Hayk: LleHTp ytuauzaum
apTUNIEPUIACKUX U MHIKEHEPHBIX
6oenpunacos, HaxoasAlWMUNCA B
[lo6pywe (fomenbckas 06nactb),
u LleHTp yTMnusauum aBMaLmoH-
HbIX CPEACTB NOPaXeHUs, KOTO
pbil pacnonaraeTcs B paiiLeHTpe
lopopokckoro paiioHa (Bute6
ckas ob6nactb). HauuHas c 2005

A

rofa, nonyymBe nuLeH3unto FocyaapcTBEHHOrO BOEHHO-
npoMmbiWNeHHoro Komuteta Pecny6nukn benapychb
Ha NPaBO OCYLLECTBAEHUA AeATENbHOCTM, CBA3AHHOM

w» Ocobyto saxxHocmb nposodumoli npednpusmu-
em pabome npudaem mom ¢akm, ymo 8 2004 200y
Pecny6nuka Benapyco npucoeduHunacb K KoHgeH-
yuu o 3anpeujeHuUU npuMeHeHusA, HAKONJeHUA 3andcos,
npouzgodcmsa u nepedayu npomusonexomHsix MUH.

C MPOAYKLWeN BOEHHOrO Ha3HAYeHWs, OTAENbHbIMM
BOMPOCAMW YTUIN3ALMM B3PbIBOONACHBIX 00pa3LioB
BOOPYXXEHWA CTano 3aHWMATbCA elie OAHO Mpef-
npustue — 3A0 «CrpoitaHepro» (r. MuHck).

CeropHs ocHoBHble ycunus «CTpoaHepro» Hanpas-
NeHbl Ha Pa3paboTKy TEXHOJOTHIT U 060PYAOBaHUA ANs
yTUIM3aLumum obblYHbIX 6oenpunacos. Ha npeanpus-
TUW CO3AaHO CNeLManbHoe CTPYKTYp-
Hoe moapaspaeneHue «ApceHan», B
KOTOpPOM paboTaloT BbICOKOKIACCHbIE
npocubHbIE CNEeLUanUCTbl, MMeeTcs
KOHCTPYKTOPCKO-TEXHONOrMYECKMIA
otpen. Moa cTaTb 3TOMY U NPOU3BOA-

CTBEHHbI€ MOLWHOCTU aKLMOHEPHO- _‘_—

ro obuecrsa. OHM MO3BOASAIOT
KaYeCTBEHHO M ObICTPO U3-
rotaBnuMBath nob6oe npo-
tbunbHoe ob6opyaoBaHue.
KcTatu, npegnpustue B MHU-
LMaTUBHOM MOPSAAKE U TOJBKO

33 CYeT COOCTBEHHbIX CPELCTB He

TaK [aBHO 3aHAN0OCb pa3paboTkoit
TEXHOJIOTUIA U U3TOTOBIEHUEM 00O-
pYLOBaHUA NS YHUUTOXEHUs Goe-
NpUNacoB, CHAPAXKEHHbIX NPOTUBO-
NexoTHbIMU MUHamn Tuna MOM-1 c \
XWUAKUM B3pbIBYATHIM BELECTBOM
(nanee - JXBB).

CywecTByioWMe TEXHONOTUU YHUUTOXKEHUSA TaKUX
00€enp1nacoB CBOJATCA K UX MOAPbLIBY MM CXKMUra-
HUIO B 3aKPLITOM 06bEMe C nocnepyioLeil 04UCTKO
00pa3oBaBlmMxcs rasos. [pobnema B ToM, YTo JXBB

COAEPXKUT B CBOEM COCTABe NsATb NPOLEHTOB X/10pa

¥ Npu nogpeiee boenpunaca NPOUCXOAUT Bbi-
peneHue 6oNbLIOro KoANYecTBa BpeaHbiX

W OTpaBNALMX BELIECTB, B TOM YUC-

NIe OKWUCH anioMUHUS, COEANHEHNIA
CBWHLA, CUHUNBHOW KUCNOTHI,
docreHa... Hanbonbuwyio
0MacHoCTb 34€ech Npea-
CTaBNAOT PypaHbl U
IIMOKCUHBI. Pa3-
Mepbl 3TUX
yacTtuy
He-

TRERERR TGS LL L

Muna MOM ¢ xupkum
B3pbIBaTENEM

The PFM mine with
fluid explosive

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

»m» The company’s activities have gained particular im-
portance since 2004, when Belarus joined the Convention
on the Prohibition of the Use, Stockpiling, Production and
Transfer of Anti-Personnel Mines and their Destruction.

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
coeAnHeHnem «[leToKkCu30nby». ITO BELECTBO, 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

Sty

BeLEeCTBOM KOpNyca MUH CO B3pblBaTeNsiMM Hanpas-
NATCA B OpOHeneyb, rne OKOHYaTeNbHO CXKUTATCA.
06pa3oBaBlIMecs NpU 3TOM rasbl MPOXOAAT MHOTO-
CTYMEHYATYI0 CUCTEMY OYMCTKU. TakUM cnocobom
Ve YHUUYTOXEHO 12.468 60eBbIX MUH.

OfHMM M3 caMblX 3HAYUMbIX NMPEUMYLLECTB HOBO
TEXHONIOTUN ABNISIETCA €e NojiHas 6e30nacHOCTb Kak
ANA NoAei, Tak U Ana oKpyxatoleii cpepsl. Mo akc-
NEPTHOMY 3aK/IOYEHUIO PECNYONMKAHCKOTO YHUTAp-
Horo npeanpuatusa «ben HUL, «3konorusy», npuHuun
6e3B3pbIBHOTO YHUYTOXEHUsA [TOM, pa3paboTaHHbIil
3A0 «CrpoiiaHepro», COOTBETCTBYET BCEM MEXAYHa-
POAHbLIM 3KONOTMYECKUM TPEOOBAHUAM.

Ewe ogHO M3 HanpaBneHUN OeATeNbHOCTU Npea-
NpUATUA — pa3paboTKa M M3roToBAEHME 060pYAO-
BaHMA ONA YTUNM3aLUKM B3pbiBaTeNe apTuaiepumn-
CKMX BbICTPeNOB. M3BECTHO, YTO YyTUNU3UPOBATH
apTUnnepuiickne TpOTUNOCOAEPXKALLMUE BbICTPENbI C
NATYHHBIMW TUb3aMMU FOPa3fo NPOLWeE U IKOHOMM-
YecKM BbIFOJiHEe, HEXenu B3pblBaTeNW, KOTOpbe B
HEKOTOPbIX CTPaHax YTUAN3NPYIOT BECbMA NPOCTbIM,
HO B TO )K€ BPEMS ONMACHbIM U 3KONOTUYECKM FPA3HBIM
Cnoco6oM — NOAPLIBOM WM CUTAHWUEM B NPUCNOCO-
O/1eHHbIX GpOHeneyax.

\ 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 YHUYTOXEHUS
B3pblBaTenei

A fuse disposal installation

CucTemMa 04MCTKM ra3os
A gas purification system

06e3BpexeHHble
B3pblBATENY

Disposed fuses
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Ol B JTO
Kanclonb-BOCNIaMeHWUTENb, 3aMeANNTENb, Kancrob-
LeTOHATOp, NepeAaToYHbI 3apag — OH aBTOMaTMye-
CKU Hanpasnsetcs B 6poHeneyb, CMOHTUPOBAHHYIO Ha
obueit nnatdopme C YyCTPOCTBOM UHULMUPOBAHUS,
roe nofp BO3AENCTBMEM BbICOKMX TeMNepaTyp OKOH-
yatenbHo o6e3BpexuBaeTtcs. Ha ycraHoBke moryt
VHWUUYTOXaTbCA B3pbiBaTeNu TMnos PI'M, B-429, KTM,
MI-57, a TaKKe aHaNorM4YHbIe UM, KOTOpble CoaepaT
B AeToHaTope TeTpun unu TIH. [na nukeupauyuu
pa3HbIX TUNOB B3pbIBaTENE NPOM3BOANUTCA 3aMeHa
NOCaf04HbIX BTYNIOK B KAMEPE MHULIMUPOBAHMUS.

Y10 KacaeTcA TEXHMYECKMX XapaKTEPUCTUK ycTa-
HOBKM YHUUTOXEHUA B3pblBaTe/eil: OHA BbiMONHEHA
Ha 6a3e KapyceNbHOro CTaHKa C NOBOPOTHLIM CTO/IOM,
MMeeT LWecTb KaMep, KOTOpble NMooYepefHo NoaatT
B3pbIBATE/NW C NO3MLMMN 33pAKaAHMA HA NO3ULMIO UHN-
uMnpoBaHus. B3pbiBatenu B kamepy ycTaHaBauBaeT
BPYYHYIO ONepaTtop, @ INeKTPOA B 30HY MHULMMPOBA-
HMA NOAAEeTCA NHEBMOLUAUHAPOM. [pyn 3TOM CBapoy-
Hblii TPaHCOPMATOP UMEET 3aluUTy OT TOKOB KOPOT-
KOro 3aMblKaHus, a TaKXe cucTemy, 06ecneymBaioLLyio
LVCTaHLMOHHOE «3aXMraHUey» 31eKTPUYECKO fyru.
KoHTponb 3a npoueccom ocyLLecTBAAETCA C NOMOLLbIO
cucTembl BUgeoHabnogeHus. Mpu nepemelseHuu
Kamepbl C NO3MLUU UHULUMPOBAHMUA B3pbiBaTENb
aBToMaTuyecku copacoisaetcs B GpoHeneds. 06cny-

KMBAIOT YCTAHOBKY (€€ CpefHss NPOM3BOAUTENBHOCTL

dlO i
equipped with a special 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;

BpoHeneub
An armoured oven

M 340 «Cmpoli3Hep20» — 00HO U3 Bedyusux
npednpusmuii 8 Pecny6nuke benapyce, 3aHu-
Maruweeca paspabomxoli u u32omosieHuem
060pydosaxus 014 ymuausayuu 60enpunacos.

[o 220 B3pblBaTeNeil B Yac) BCEro fBa YeNoBeKa —
onepaTop M MOMOLWHKK onepaTtopa. Paboyee mecTo
060pyf0BaHO CreuuanbHbIM NyJbTOM, HA KOTOPOM
CMOHTUPOBAHbI NPUOBOPLI KOHTPONA TeMNEPATYPbI
Neyun 1 rasos, NOCTYNALWMX B BbICOKOIDHEKTUBHYIO
CUCTEMY OYMCTKM, KHOMKMN 1 NepeKoyaTeny CUCTEMbI
ynpaeneHus.

CTOMT OTMETUTb, YTO €BPOMENCKUE CTPaHbl, 3aKy-
NUBLIME JAHHYIO YCTAHOBKY AJ1 COOCTBEHHbIX HYXA,
BbICOKO OLEHWIN ee BO3MOXHOCTU M TeXHUYecKue
XapaKTepUCTUKHU.

Ewe oauH nepcneKTUBHbIA NPOEKT, KOTOPbIA Ha
CErofHAWHUA feHb peanu3yeT NpeanpusaTue, — Co3-
AaHue KoMMieKca Ans yTuan3alumm naTpoHOB CTpen-
KOBOrO OpYXUA Kanubpa 40 9 MM BKIIOYMTENLHO C
“cnonb3oBaHMEM BpalawoLLeiics 6poHeneyn Henpe-
pbiBHOTO AeicTBUsA. Kpome natpoHoB B 6poHeneuu
MOXHO TaKXe YTUIM3MPOBaTb KanclosbHble BTYJIKK,
3anansl, Tpaccepel, NMPOTEXHWUKY, HEKOTOPbIE TUMbI
B3pblBaTenen...

MoTpebnsemas MOWHOCTL GPOHENeYUn, NpuU YHU-
yToxeHun 500.000 naTpoHoB Kanubpa 7,62 MM
(obpasua 1943 roga) B CMeHy, COCTaBNAeT MeHee
100 kBT B pexume pa3orpeBa U CHUXAETCA B X04e
paboTbl Ha nopsafok. Mpyu 3TOM ee BHYTPeHHss no-
BEPXHOCTb HarpeBaetcs fo Temnepatypel 300 °C.
[laHHoe o6opynoBaHMe NPOCTOe B U3TOTOBNEHUM,
HafleXXHoe B 3KCMjyaTauuu U MMeeT BbICOKYIO Mpo-
M3BOAMTENBHOCTb.

Komnnekc gns yTunnsauum naTpoHOB CTPENKOBOTO
OPYXMUSA COCTOUT U3 CefYIOWMX OCHOBHbIX YacTeil:

JIEHTOYHbI TPAHCMOPTEP C peryanpyemon cKo-
POCTbIO ABUXEHUSA NIEHTbI;

OpoHeneyb C NPUBOLOM BpALLEHUSA U MOLLHOI Te-
Nna03BYKOU30NALUEN;

KOBLLOBbI TpaHcnopTep;

cenapartop;

ABa OyHKepa — ANs rUb3 U NyNb;

CUCTEMA OYUCTKM ra3oB MPOM3BOAUTENILHOCTHIO A0
4.000 m3;

CUCTEeMA BUAEOKOHTPONS;

MyNbT AUCTAHLMOHHOTO YNpaBaeHus.

YcnewHo ocsauBaet 3A0 «CtpoitaHepro» u gpyrue
MHHOBALMOHHbIE NPOEKTbl. Tak, TOJbKO B 3TOM rogy
no pa3paboTaHHON NpeanpuUsTUEM TEXHONOTUU €ro
CneumanucTamm BbINOJHEHbl PabOoTbl MO yTUAKU3ALUY
25 paket 9IM21 «JlyHa-M» B ofiHO#1 13 cTpaH CHI.

CnepyeT OTMETUTB, YTO B HACTOSLLEE BPEMSA UHTEPEC
K 060pynoBaHuto u TexHonoruam 3A0 «CtponaHepro»
NPOABAAT MHOTUE 3apybeXxHble opraHu3auumn u

KomnaHuu. B 3HayuTens-
HO Mepe NpoABMKEHMIO
MPOAYKLMUM NPeanpuUaTUs
Ha MeXAYHapOAHbIiA pbl-
HOK cnocobCcTBylOT 6eno-
pyccKWe npesnpuAaATUA-
cneuaskcnoptepsbl. Cpean
Hux — [ocypapcTBeHHoe
BHEWHETOProBoe YHU-
TapHoe npeanpuatue
«benBHewnpomcepBuUC».
Mpepnaraemble um ycny-
rM NO3BOAAIT YCNEWHO

peanu3oBbIBaTb MPEANOKEHUA UHOCTPAHHBIX
NapTHEPOB, B TOM YNC/E U MPOEKTHI NO YTUU-
3alMu CPeACTB BOOPYXKEHUs 1 6oenpunacos.

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

\ TECHNOLOGIES

Paketa 9M21 «JlyHa-M»
Ha TPaHCMOPTHOM MawnHe
A 9M21 Luna-M missile
on a transport vehicle

Kopnyca paccHapsx)eHHbIX
paket 9M21 «JlyHa-M»

Bodies of 9M21 Luna-M missiles

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.
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KAYECTBO, HAAEXHOCTb, OJITOBEYHOCTDH -
CNNAFAEMBIE YCIEXA OAHOTO U3 NYYLINX
BEJIOPYCCKUX NPEQNPUATAN

Makcum AHWCOBEL, .

«Basip» aton poxpaenus «BOJIATABTO» cnepyet cuntath
Maxim ANISOVETS 17 okTa6ps 1991 roga. VimeHHo Toraa GbIN0 NPUHATO
Vayar ! pelleHmne 0 co3faHuK fodepHero npegnpustus PYM

«MWHCKMI 3aBOA KONECHbBIX TAraye» NpOM3BOLCTBEH-
Horo pecny6nuKaHckoro ooveauHeHus «benasToMA3».
CnycTs pecATb NET NPoMU3OLWO0 ele OAHO 3HAKOBOE
cobbiTue: «BOJIATABTO» 6bino npeo6pa3oBaHo B
Hay4HO-MPOM3BOLCTBEHHOE JOYEPHee NpeanpuaTUe.
A He TaK paBHO, B KoHuUe 2009 roaa, oHO cTano oT-
KpbITbIM aKLMOHepHbIM 06wecTBoM. CerogHs OAO
«BOJIATABTO» BxoauT B CTPYKTYpY ['OCYAapcTBEHHOTO
BOEHHO-MPOMbILIEHHOTO KomuTeTa Pecnybnuku be-
Napych W ABAAETCA OLHUM U3 BEYLUMX NPesnpUsTUi
000POHHOr0 CEKTOPA 3KOHOMUKM CTPaHbI.
W3HayanbHO OHO 3aHWManocb HaAYy4HO-
MCCNepoBaTeNbCKUMU, OMbITHO-KOHCTPYKTOPCKUMK,
MPOEKTHBIMU U BHEAPEHYECKUMU paboTamu B obnactu
€034aHu1s aBTOMOOUBHOI 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

[IEHHEIA BOMIUIEKC. BEJTAPYCE \ MILITARY-INDUSTRIAL COMPLEX. BELARU
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CNyXuBaHMA 1 pemoHTa. OgHaKo HaumHas ¢ 2000 roaa npeanpusaTue
M3MeHUNo NpoduNb CBOeH AeATENbHOCTU U NepeLwwno OT NpoJaxy
aBTOMOOUILHOM TEXHUKM K pa3paboTke ObICTPOPa3BOpPayMBAEMBbIX
MOBUIbHBIX N1ATHOPM HA KONECHbIX WACCH A1 Pa3IMYHbIX 00pa3-
LLOB BOOPY)XEHUS U BOEHHOW TEXHUKU.

Hanbonbluyio M3BECTHOCTb MONYYUIM Takue 06pasLbl NPOAYKLMUM
0AO «BOJIATABTO», kak nnatdopma YB-560 Ha KonecHOM lwaccu
M3KT-80211 pns MogepHWU3MPOBAHHOIO aHTEHHOro nocTta YHB-2M
3eHUTHOrO pakeTHOro Kommnuekca «lleyopa-2My», nnatdopma gis
Mo6UNbHOI ABYXKOOpAMUHATHOM PJIC «BOCTOK» Ha KONeCHOM Lwaccu
M3KT-65273-020, aHTeHHas mayta BAM-18, nnatdhopma MPTK. Mpu
X CO3[aHNU KOHCTPYKTOPbI NPeAnpUATUsA UCMOJb30BaIU NEpeaoBLie
1 YHUKaNbHble TEXHOOTUN.

Tak, Hanpumep, BCe 3EeMEHTLI aHTEHHOro nocta YHB-2M mogepHu-
3uposaHHoro 3PK «lleyopa-2M» pa3melleHbl Ha ofHOM Wwaccu. MNpeg-
JIOXKEHHBIA BapUaHT aBTOMaTM3auumu NpoLecca ropu3oHTUPOBaAHUS
nAaTopMbl, Pa3BEPTbIBAHUSA U CTHIKOBKU 3IEMEHTOB NOCTA, UMEIOLLUX
C/IOXHYI0 reoMeTpuyeckyto hopMmy 1 60bLON BeC, NO3BOUI UCKITIO-
YWTb U3 COCTaBA KOMMJIEKCA BO3UMBIi NpuLen. ITO CyLeCTBEHHO COKpa-
TWJI0 BPEMS pa3BepTbiBaHWsA aHTEHHOTO NocTa. Tenepb Ans TOro 4Tobsl
NpUBECTM ero B 60€BYI0 FOTOBHOCTb, HEOOXOAMMO He MOATOpa Yaca, a
Bcero 15 MuHyT. bnarogaps aBToMaTU3aunM NPoLECCOB NOYTU B TPH
pasa yMeHbLIMAACh YACIEHHOCTb 60€BOro pacyeTa. A Ha camoi nnat-
tbopme JONONHUTENBHO YAANOCh PA3MECTUTB ELUE U [iU3eNb-reHepaTop.

ULALA

O TURNS 20!

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. Inaddition, 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 ouepepnb, ObICTPOpPa3BOpayMBaEMas aHTEHHAA MayTa Ans
MOOGUNbHOTrO Komnnekca cBa3u bAM-18 6bina paspaboTaHa Kak
e[lMHas MalIMHA C NOALEMHO-MAYTOBLIM YCTPONCTBOM U KY30BOM-
KOHTeliHepoM. BelbpaHHas KOHCTPYKTOpPaMK KUHEMATUYeCKas cxema
06ecneynBaeT NOAHATUE MayTbl B MPOMEXYTOYHOE BEPTUKAIbHOE
MONOXeHWe OAHOBPEMEHHO C Pa3BepTbIBAHUEM OMOPHOTO KOHTYpa
0€e3 npuMeHeHUs [OMONHUTENbHbIX MPUBOLOB U KPenjeHWUs pac-
TAXKAMM B 3€MJ110. ITO He TONbKO CYLLECTBEHHO 3KOHOMUT BpeMs —
ONs pa3BepTbiBaHUsA TpebyeTcs [ecATb MUHYT — HO U YMeHbluaeT
KOJIMYecTBO 3aAe€MCTBOBAHHOrO NepcoHana. A yctaHaBivBaemoe
000pY0BaHME MOXET OCTABATLCA HA MAYTe W NOC/IEe ee NepeBosa B
TPAHCMOPTHOE MOJIOXKEHME.

HenocpenctBeHHo camu nnatchopMbl (MCNOL3YIOTCA Ha WACCH UK
6e3 Hero) NoJBUKHOTO PafMOTEXHUYECKOTO KOMMeKca paspabo-
TaHbl KaK MHOTO(YHKLMOHANbHbIA MOOMIBHBIA FOPU3OHTUPYEMBIiL
KOMM/IEKC, HA KOTOPOM MOryT pa3MeliaTbCsl aHTEHHO-MAYTOBbIe
YCTPOICTBA, TENECKOMMUYECKME MU HOXKHUYHBIE MOAbEMHbIE YCTPOM-
CTBa Pa3MYHOI rpy30MoLbEMHOCTH, @ TAKXKE annapaTHble Ky30Ba-
KoHTelHepbl npousBoacTBa OAO «BOJIATABTO». Cuctema ynpas-
NeHUs pa3BepTbiBaHMeM 06ecreynBaeT KOHTPONb U U3MEHeHUe
CKOPOCTHM NOgbEMA MAYTLl, FOPU3OHTUPOBAHWE U NPESOTBPALLEHUE
NOSIBNEHUA OTAAYU.

TexHUYeCKMe peLleHus, 3aN10eHHble B pa3paboTaHHble nnatdop-
Mbl M0 MAaKCUMaJbHOI aBTOMATU3aLMN U COBMELLEHMIO ONepaLmit
NoAbEMa, Pa3BepTbiBaHUA, TOPU3OHTUPOBAHUA U obecneyeHus
BPALLEHUS HA OCHOBE MCMONb30BAHUS TUAPO- U 3NEKTPUYECKUX
NPUBOJOB C NPOrpaMMUpyeMoit CUCTEMOII yNpaBieHHUs, NO3BONSAIOT
CBECTU K MMHUMYMY BPEMsi CBEPTbIBAHWSA UM PAa3BEPTbIBAHUS.

OAO «BOJIATABTO» sBnseTcs aKTUBHbIM YY4aCTHUKOM pasiny-
HbIX Hay4YHO-TexHWU4Yeckux nporpamm Colo3HOro rocynapcrea, B
paMKax KOTOPbIX UM BbINONHEHO GONbWOE KONUYECTBO OMbITHO-

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.

— TOBMIJIEM \ ANNIVERSARIE

KOHCTPYKTOPCKMX paboT 1 co3aaH Lenblii pag MoOUbHbIX NnaThopM.
K nocnepHum oTHocATCA nnatchopMbl A NOCTOB PaAUOTEXHUYECKOTO
KOHTpOJA, ObICTpOpa3BopaynBaemas 18-meTpoBas aHTeHHas MayTa
INIS KOMNNEeKca CBA3M, YHUDULMPOBAHHbI MHOTOMYHKLMOHABHBINA
KOMMNJIEKC BHEWHETPAEKTOPHbIX N3MEPEHMUIA, COCTOALMIA 13 anna-
patypbl ha30BOro aHanu3a U pafnosioKaLMoHHbIX CTaHuui. Kpome
TOrO, NpefnpuATUe NOCTOAHHO YYaCTBYET B Pa3fNYHbIX BbICTaBKaX,
B TOM ymncne u B MexayHapofHoO BbICTaBKe BOOPYIKEHWI U BOEHHOW
TexHUKM «MILEX». B pamkax aemoHcTpauuu 0AOQ «060poHUTENbHbIE
CUCTEMBI» MOAEPHWU3NPOBAHHOTO 3eHUTHOTO PAKETHOTO KOMMIeKca
«[eyopa-2M» Ha MexayHapofHOM aBUALMOHHO-KOCMUYECKOM Caslo-
He «MAKC-2011» OAQ «BOJIATABTO» npefcraBuno aBe nnatopmbl.
0pHa M3 HUX npefHa3HayeHa ANA pasMelleHns aHTeHHOro nocra
YHB-2M (nnatdopma YB-560), a opyras — NoABUIKHOTO y3N1a CBA3M
TpaHcnopTHoi cetn MALIC-125. Crout 0TMETUTB, 4TO 3a NoC/ieaHee
BpeMs uHTepec k npoaykuun «BOJIATABTO» nposBun psag ctpaH Es-
ponel, A3uu 1 gaxe KxHoi Amepuku. NMopasnsiowee 60NbLWMHCTBO
W3 HUX — NOTEHLMaNbHbIE NOTpebuTenu.

Mo cnosam pgupektopa OAO «BOJIATABTO» kaHaupaTa TexHuye-
CKuX Hayk EBreHns babapbikuHa, Hay4YHO-TEXHUYECKUI U KAAPOBBIil
noTeHLMan NpeanpuATUS NO3BONAET B KOPOTKME CPOKN Peann3oBbi-

)L ATAVTIO TUR !

BaTb Hanbosee CIOXKHbIE U TPYA0EMKME NPOEKTEI. [p1 3TOM YpOBEHb
KayecTBa BblNyCKaeMo NPOAYKLNM COOTBETCTBYET BCEM MEXAYHa-
POAHbLIM CTaHAapTaM. HecayyaitHo cuctema MeHef)KMeHTa KayecTea
npeAnpuATMs bbina ceptTuhuLMpoBaHa MeXaYHAPOAHbLIM OPraHOM Mo
ceptudukaummu npopykuun «TUV CERT» Ha cootBeTcTBMeE TpeboBa-
Huam IS0 9001:2000 B obnacTsx «Pa3paboTka, NpoM3BOACTBO, pea-
NU3aLMs U CEPBUC U3AENNIA 0BLLEro U CreLuanbHOro MalWMHOCTPO.-
HUA» (permcTpaLynoHHbIiit Homep cepTudmkata TUV 15 100 96457).

CeropHs KoHcTpykTOpbl «BOJTATABTO» pa3pabatbiBatoT U U3ro-
TaBJWBAIOT ObICTPOPA3BOPAYMBAEMbIE AHTEHHbIE MaYTbl BbICOTOM
20, 24, 30 u 34 meTpa 1 rpy3onogbeMHocTbio OoT 150 go 450 Kr.
MoMMMO 3TOro, OHM 3aHMMAIOTCA CO3AAHMEM MOBUNbHBIX GOEBbIX
nnatgopm, 0becneynBaloLLMX NOBbILEHUE GYHKLMOHANBHBIX U 6oe-
BbIX BO3MOXHOCTEl BOOPYXEHUA 1 BOEHHOI TEXHWUKW Pa3NUYHOrO
Ha3HayeHus Ha OCHOBE NPOrPaMMHO-TEXHWYECKOrO conpsaxeHus BBT
B €[lMHbIN KOMMJIEKC U pa3MelleHns Ha MOOUIbHOM Wwaccy (Konec-
HOM, T'yCEHUYHOM) CPeACTB OrHEBOr0 MOPAXeHUS, TEXHUKN ONTUKO-
3NIEKTPOHHOW, pagno-, paanoTEXHNYECKON N PaauoNOKaLMOHHON
pa3BefKYW, PaAnNo3NeKTPOHHON 60pbOLI. XOTA ANs NpeanpusaTUs 3T0
HanpaeneHWe [eATeNbHOCTU ABNAETCA HOBLIM, TEM HE MEHee yxe
LOCTUTHYTHI ONpejeeHHble YyCnexu B 3Toil 06aacTy.
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Ha4unas ¢ 2003 roga 0AQ «®epepanbHbiii HAYYHO-NPOU3BOACTBEHHBIN
UeHTp «HukeropoAcKkuii HayYHo-UCCNEA0BATENLCKUNA UHCTUTYT PafUOTEeXHU-
KU» ABNACTCA MOCTOAHHLIM YYACTHUKOM BbICTABOK BOOPYKEHUA U BOSHHOU
TexHuku «MILEX». B 2009-m npeanpuaTue 6bin0 oTMeYeHo AunIoMoM «3a
pa3paboTKy HOBbIX MHBOPMALIMOHHBIX TEXHOOTUi B Chepe paguonoKauum»,

Pagape! npousBoacTea Huxeroponckoro HayyHo-MCCeL0BaTENbCKOTO MHCTUTY-
Ta PaAMOTEXHUKU WIMPOKO U3BECTHEI BO BCEM MUPE U BOcTpeboBaHs! Kak B Poccuu,
TaK U 3a ee npegenamt. OHW OTAIMYAIOTCA BEICOKUMU TAKTUKO-TEXHUYECKMMU XapaK-
TEPUCTUKAMY, UCNOB30BAHMEM UHHOBALUOHHbIX JOCTUXKEHNUI, 0BecnenBatoL X
NOJIHYI0 ABTOMATU3AUUK NPOLUECCOB OOHAPYKEHUS, COMPOBOXAEHUS LENeNd,
AOKYMEHTUPOBAHUA U BbIAAYU UHDOPMALNUM, A Takxe YRoOCTBOM U NpOCTOTOM
IKCTIyaTaUmMK. YHUKANbHbLIE MO CBOUM TEXHUYECKUM PELIEHUAM U BO3MOXHOCTAM
paauonokauuoHHele ctaHuun u komnaekcsl {(PJIC n PNIK) HoBoro nokonenus
CO34aI0TCA BICOKOKBANUMULUPOBAHHLIM KONNEKTUBOM HA COBPEMEHHOI HayUHO-
NpOW3BOACTBEHHOW 6ase npeanpuATUA. 3a nNoOCAegHUE Fogbl UHCTUTYT MHOMO-
KPaTHO YBENUYMA BbINYCK U PEANU3ALUIO CBOEH NPOAYKLIW, NPU 3TOM BUHAHCOBAA
CTPYKTYP@ BHIMONHAEMBIX 33Ka30B U3MEHUIACh B MOJb3Y IKCMOPTHBIX NOCTABOK.
CerogHs papapel HHWWUPT 3HatoT B cTpaHax bauxHero u JansHero Boctoka, Ad-
pukn, Oro-Boctounoit Azum, NlatuHckoil AMepuku.

HOMEHKNATYPA NMOCTABOK BKJTOYAET:

MHOFOMYHKLMOHANbHLIE TPEXKOOPAUHATHBIE NOABUNKHbIE KoMnneKcs 55H6ME;

OBYX- U TPEXKOOPAMHATHbBIE NOABUXKHLIE U MOBUAbHBIE PIIC 06HapyXeHus
06BbEeKTOR Ha CpefHUX U 6OAbWNX BLICOTaX METPOBOTO AManascHa ASUH BOAH
HEBO0-CBY, HEBO-VE;

TpexKoopAUHaTHbe 0030pHbLIE
noaBuKHbIe U MoBUnbHble PJIC pe-
LMMETPOBOro LUanasoHa AnuH BOSIH

NPOTUBHUK-TE;

IOBYXKOOPAUHATHbIE 0030pHBIE
PJIC BepTONeTHOTO 6a3upoBaHus
3-801E;

TPEXKOOPAUHATHbIE Manoraba-
puTHble 0630pHbie PAIC nons 6os
11122E;

MHOTONO3UUMOHHbIEe PNK

O0BHAPYKEHUS HUZKONETALUX

1 MaN03aMeTHbIX 0OLEKTOB Me-

TOLOM NOKALUK «HA MPOCBETY
BAPLEP-E;

N

BLICOKOMOOUSbHBIE TpexKoopAUHaTHbIe PIIC 0bHapyeHUs a3poguHaMUYecKux
06BbEKTOB M aTakyrWux 3nementos BTO 1/1121E.

0AQ «®HNMLU «HHUNPT» o6nagaer Gonee uem 60-N1eTHUM ONBITOM CO3JAHUA
PaanoNoKaUNOHHON TeXHUKU, o6ecneyuBas NPY ITOM ee NONHbIN JKU3HEHHBIH
UUKN — 0T pa3pa6oTKN A0 TEXHUYECKOTO CONPOBOXKASHMUA NPU 3KCNIYATALUU
M YyTUNAU3ALUN.

0AHa U3 COBpEMEHHbIX Pa3paboToK NpeanpuUATUS — TpexkoopauHatHas PAIC no-
BbILUEHHOW MOBUNBLHOCTU € PACLIMPEHHON 30HON 0BHAPYKEHUA 33POAMHAMUYECKIX
u 6annuctuyieckux ueneit MPOTUBHUK-TE. CTaHuns npeaHasHayYeHa Ans: oGHapy-
KEHUs, ONpefeNeHNs KOOPANHAT (AaNbHOCTH, a3UMYTA, BBICOTBI) U COMPOBOXAEHUS
CAMOMIETOB CTPATErMYECKOH M TAKTUYECKOW aBUALMM, aBUALMOHHEIX PAKeT TUna
ACAJIM, manopasmepHbIX MaNOCKOPOCTHBIX NIeTaTellbHbIX annapaTos; Pacno3Ha-
BaHWA KNACCOB Leneil; onpefeneHna rocyfapcTBeHHol npuHaanexHoctu (OFM)
BO3AYLWHbIX 00bekToB (BO); neneHrayuu nocTaHOBLUKOB aKTUBHBIX WYMOBBIX
NoMeX; BbIAAYM PAAUONOKALMOHHON MHbOPMALUY ANA HABEAEHWUA UCTPEOUTENHOM
aBUALMN Y LieNeyKas3aHNs 3eHUTHbIM PAKETHbIM KOMIIEKCAM NPy paboTe B COCTABE
2BTOMATU3UPOBAHHbIX U HEABTOMATU3MPOBAHHLIX MogpasfeneHuii MBO; oTobpa-
KEHUA UHAWBULYANLHOU U NONETHOI MHbOopMaL UK, nonyyaemoil B cuctemax OrT
Ana obecnedeHuns 6e30NacHOCTU NONETOB CBOI aBUaLMY, A TAKKe 0TOOPaXKeHNA
nyTeBoii ckopoctit BO 1 nHdopMaLmumu npesblleHrs {NPUHKEHWA) BbICOTBI NONETA
ucTpebutens v Lenn (no 3anpocy onepatopa).

[10 OCHOBHbIM TAKTUKO-TEXHUYECKUM XapPaKTEPUCTUKAM — NOMEXO3ALNILEHHOCTH,
TOYHOCTN U3MEPEHUS KOOPAMHAT, NPOU3BOJUTENLHOCTH, CNocobam pacno3HaBaHus,
BPEMEHU Pa3BEPTLIBAHUS U MPUBEAEHUA B 60eBYK roToBHOCTb — PJIC MPOTUBHUK-TE
He YCTyNaeT AyYWnM 3apybexHbiM aHanoram. Kak cuTaiT BOeHHbIE cnelnani-
CTbl, PAAMONOKALNOHHAA CTAHUMA TaKXe 3acNyXKUBAET W BbICOKOV OLEHKU 33
yCTORUMBYK paboTy B YCNOBUAX UHTEHCUBHBLIX NoMeX. Takue MPUHLUNUANLHO
HOBblE UH(POPMALUOHHbIE BOZMOXHOCTU PEaNu30BaHbl 3@ CYET UCMONb30BAHUA
$ha3upoBaHHON aHTEHHON PelleTKU ¢ HU3KUM YPOBHEM HOKOBbIX lenecTkoB. bna-
rofaps 3ToMy AOCTUTAKTCA BBICOKWE TOYHOCTHBIE XaPaKTEPUCTUKY U3MEPAEMBIX
NapaMeTpoB W 3aWULWEHHOCTb OT AKTUBHBIX LWYMOBBIX NOMEX.

CywecTBeHHO noBbiwaeT 6oesyl 3ddexTuBHocTs PJIC aBTomaTusauus npo-
LleccoB 0OHApYXeHUA U M3MepeHNs TPAeKTOpPHbBIX napameTpos BO, a Takke
BbICOKAs CTEMEeHb e afjantauui K BO3AYLWHO-NOMEXOBOW OOCTAHOBKE U TEXHU-
4eCcKOMY COCTOAHUIO annapatypsl. (ucTeMa obecnedeHUs TENNOBLIX PEXUMOB U
KOHANLMOHUPOBAHWE BO3JYyXa CO3[AKT KOMBOPTHbIE YCNOBUA AA SKCTIYATALMUH
PJIC B pasAnyHbIX KIUMATUYECKUX U METEOPONOTMYECKUX YCNOBUAX. PUABTPOBEH-
TUNALMOHHbIE YCTPOICTBA HAAEKHO 3aILMILAKT PACYET OT BO3AENUCTBUA OPYXKUA
MaccoBOro nopaxeHus. Kpome Toro, MerWMUACS KOMNAEKE NPOTUBOMOXAPHON
3aLKThl OXBATBIBAET BCE COCTABHbIE YACTU CTAHLUM.

COBOKYNHOCTb TaKKUX BbICOKUX TAKTUKO-TEXHUYECKUX XAPAKTEPUCTUK U 3KE-
NAyaTalMOHHbIX NAapaMeTpoB, 3PEKTUBHAA CUCTEMA HU3HEODBECTEYEHNA NpU

BbICOKOI CTeMNeHW aBTOMATU3ALMUM

paboTel NO3BOAAKT paccMaTpu-

BaTb PJIC B KayecTBe MexBUAO-
BOW, @ TAKXEe KaK CPeACTBO ABOU-
HOrO Ha3HAYeHUA, NpUMEHAEMOE
B UHTepecax MBO u cayx6 ynpas-
NeHUA BO3AYWHLIM ABUXEHUEM.

daan v 1110



