TOYHOCTD
U 3P PEKTUBHOCTb
obecneymr...

«Jle2uon»

Benopycckme paspaboTumkm
MpOBeNM yCOBEPLUEHCTBOBaHME
CUCTEeMbI YpaBJIeHMS
apTunnepuen

Cepresni Y44WJI0B
Sergei CHICHILOV
Translated by Olga KLEVKO

. Aceuracy and Effectivity
W|ll Be Prowded by...

Belarusian developers have lmproved the artlllery 5
control system >

The current development _ot the military art is'_c'haracterised by a gi'ow=
ing role of artillery. Artillery is tasked with eliminating various targets

and causing-the maximum damage to the enemy before the enemy fields .

his main forces. To ensure the most effective use of artillery, special at-

tention is now paid to improving automation, reconnaissance informa- :
tion support, communication and combat control of field artillery units,

to introducing advanced information and communication technologies,
and also to updating computer software for firing and gun control.

he introduction of new network telecom-

munication systems is a breakthrough

that ensures not only vertical and hori-

zontal integration of all participants in

military operations, but also the maximum imple-
mentation of their combat capabilities.

During the International Military Exhibition

SNMHLEX 2017, State-owned Foreign Trade Uni-

tary-Enterprise Belspetsvnéshtechnika (SFTUE

- Belspetsvneshtechnika) unveiled the 1V12-1BM

Legion artillery fire control system, which i
intended for controlling all types of self-pro

- pelled cannon artillery — 257 Pion, 2519 Msta=S, -
255 Giatsint-S, 253 Akatsiya, 251 Gvozdika, as

well as for multiple faunch rocket systems BM-21

- Grad and 9P140 Uragan. The system has become

an example of the |mplementat|on of an |

grated project.

_The project for the modernlsatlon of the 1V12

fire control system-was developed by a speCI
=4 lsed d|V|5|on of Belspetsvnesh : (

CoBpeMeHHbIN 3Tan pa3BMTISi BOEHHOTO UCKYCCTBA XapaKTepu3yeTcs pes-
KM BO3pacTaHueMm ponu aptunnepun. Nepen Heil CTaBATCSA 3afAaum Kak
nopa)xeHusl pa3NMYHbIX 00BLEKTOB, TaK M HAHECeHNsI NPOTUBHMKY MaKCH-
MaJibHbIX MOTEPb eLue A0 BBOAA B 6O ero 0CHOBHbIX BOWCKOBBIX (hop-
MupoBaHuii. C uenbl MakcMManbHO 3(p¢heKTUBHOrO NpUMeHeHUs ap-
TUANepun 0coGoe BHUMaHMe CErofiHs YAENSeTCs COBEPLIEHCTBOBAHMNIO
CpencTB aBTOMaT3auuu, pa3BeabiBaTenbHO-MHopMaLoHHOro o6ecne-
YyeHus, CBA3M U 60eBOro ynpaBsieHns noapasaesieHnii Nonesow apTu-
nepuu, BHeapeHuio 6onee coBeplleHHbIX MH(OPMALMOHHBIX U KOMMY-
HUKALMOHHBIX TEXHOJlOruiA, a TaK)ke 06HOBNEHUI0 NPorpaMmmMHoro o6e-
CneyeHnsi BbIMUCUIUTEIbHBIX CPEACTB AN CTPeNnbObl U yNpaBneHns or-
HeM apTuanepun.

HepgpeHue B MPAKTUKY yNpaBAeHMs HOBbIX CETEBbIX TeNEKOMMYHMKa-
LIMOHHbIX KOMNMJJEKCOB M CUCTEM SIBNISIETAS MPOPbIBHBIM LIArom, obecrne-
YMBAIOLLMM He TONbKO BEPTUKASbHYIO M [FOPU30HTAsbHYIO MHTErpaLuio

BCEX YYaCTHUKOB BOEHHbIX AENCTBUIA, HO U MaKCUMaJibHYI0 peanu3a-

LMo X 60eBbIX BO3MOXHOCTEN.
B xope npownorogHell MexayHapogHOW BbICTaBKM BOOPYXXEHUS 1 BOEHHON
TexHuKu MILEX-2017 rocyflapCTBEHHOE BHELHETOPFOBOE YHUTAPHOE Npeanpusatie
(FBTYM) «bencneupHelITdXHMKa» NPeACTaBUI0 MOLEPHU3UPOBAHHbIN KOMIIIEKC

- a diploma of the national innovation competition in-2015. Further work on
the development of the system was carried out in close cooperation with
AGAT - Control Systems JSC = Managing Company of Geoinformation Con--

_trol Systems Holding. A total of 18 Belaru5|an enterpnses wereinvolved.in
“the project. -

* The 1V12-1BM for the first time | performed tasks in the interests of the Bela-

rusian- Armed Forces during the joint Belarusian-Russian strateglc exercise
Zapad 2017 and proved itself well.

The command post vehicles and fire control vehicles have undergone
mprovements. The comm ind post veh les are mounted on the MTLBu multl-

MOJIEPHU3AIIN

ynpasneHus orHem aptunnepumn 1B12-16M «Jlervnon,
KOTOPbI NPeAHa3HayeH Ans ynpaBneHns BCex TMNoB
camoxofHou cTBosIbHON apTuanepuu — 2C7 «MnoH»,
2C19 «Mcta-C», 205 «MmaunHT-C», 2C3 «Akaums», 2C1
«lB0O3AMKAN, @ TAKXKE ANS PeaKTUBHbIX CUCTEM 3a-
nosoro orusi bBM-21 «pag» 1 9M140 «YparaH». OH
CTan 06pasLoM peanu3aLmm KOMMIEKCHOTo CMCTeM-
HOro NpoeKTa.

MpoekT «MopaepHM3aLums KoMnieKkca ynpasne-
HUs orHem 1B12» 6bin pa3pabotaH npodunbHbIM
nogpasgenenvem MBTYI «bencneusHeLwwTexHUKa»
1 nonyyun gunnaom PecnybinkaHckoro KoHKypca
MHHOBAUMOHHbIX NpoekToB B 2015 rogy. NanbHeit-
LWas paboTa no co3naHuIo KOMMeKca NPOBOAMIach
B TecHoM coTpyAHuyectee ¢ OAO «ATAT-cuctemsl
ynpasfieHWs» — ynpansiowias KOMNaHUsa XoNauH-
ra «[eorH(opMaLMOHHbIE CUCTEMBI YPABIEHUSY,
K KOTOpOI Obisio NpuBneyeHo 18 npeanpusituii Pecny-
6nuku benapyce.

Komnnekc 1B12-16M BnepBble BbINOHAN 3a4a-
4mn B MHTepecax BoopyxeHHbix Cun Pecnybnuku

purpose chassis, which has an exceptionally high
safety factor and technical characteristics that

- meet modern-requirements.

~Thegoalswere; =~ - Fatte
~ to replace old hardware equment (communl-
cation and commutation facilities; reconnaissance-

 assets, computertoolsfor preparing initial firing data,

power supply and air conditioning systems, auxilia- -

—ry-assets) with-modern digital equ1pment featurlng
“high performances 2
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benapycb Bo Bpems npoBefeHns COBMECTHOrO CTpaTernyeckoro y4eHus Boopy-
XeHHbIX cun Pecny6nuku benapycb n Poccuiickont Gepepauum «3anag-2017»
1 XOPOLLIO 3apeKoMeHA0Ba cebs.

YcoBepLIEHCTBOBAHUIO NOABEPIINCH BXOASILLME B COCTAB KOMMEKCa KOMaHA-
Hble MawwuHbl ynpasneHus (KMY) n nyHkTbl ynpaneHus ordem. KMY cMoHTu-
pOBaHbl Ha yHMBepcanbHoMm 6a3oBoM wwaccu MT-JIBY, obnapatouiem uckto-
YMTENIbHO BbICOKMM 3anacoM MPOYHOCTU U TEXHUYECKUMU XapaKTepucTukamm,
OTBEYALWMUMU COBPEMEHHbIM YCJIOBUSM.

Llenbio MoaepHM3aLmm SBUNOCH:

— 3ameHa Ha KMY ycTapeBluero npmbopHOro n annapaTHOro oOCHaLLleHus
(cpencTB CBSI3U U KOMMYTaLUK, CPEACTB Pa3BeLKM, BbIYUCIINTESbHBIX CPEACTB
0151 NOLTrOTOBKM UCXOAHbIX JaHHbIX ANsl CTPesibObl, CPeACTB 3NEKTPONUTaHUS
1 KOHAWLMOHMPOBAHWS, BCMOMOTaTeNbHbIX CPeACTB) HAa COBPEMEHHOE Lndpo-
BOE TEXHOIOrMYHOEe 060pyA0BaHME C BbICOKMMMU TAKTUKO-TEXHUYECKUMU XapaK-
TepucTuKamu;

— yCTaHOBKa NPOrpamMMHO-annapaTHOro KOMNekca, No3BOJSOLLEro ynpas-
NATb apTUNNEPUNCKUMMN NOAPa3AeNeHNAMN B aBTOMaTU3UPOBAHHOM pexume
ONs Bcex apTunnepuinckux cuctem u PC30;

— obecneyeHue
BO3MOXHOCTU fanb-
Helwen paboTbl No
CO3[aHNI0 aBTOMATU-
31 POBAHHON CUCTEMbI
ynpasneHus aptuine-
PUIACKMNX YacTen u coe-
LVWHEHWUN, paKeTHbIX
BOWCK U apTuanepum
onepaTWBHOIO KOMaH-
LOBaHNS 1 BOOPY>KEH-
HbIX CUJI.

B yactHoCTH, ObIN
pa3paboTaH, ucnbiTaH
M yCTaHOBJIEH NpoO-
rpaMMHo-annapat-
HbIN KOMMeKC, N03B0-
NAOWNA yYNTbIBATD
BeCb CNeKTP BONPOCOB
MOAroTOBKYM CTPeNbObI
W ynpaBieHus orHem,
a TaKkxe MmeponpuaTuin
yNpaBJieHNst OTHEM B XO[€ OrHEBOr0 MOPaXeHWs NPOTUBHMKA, 06ecneymBaTh
ynpasfieHve nogpasgefieHns M1 B aBTOMaTU3NPOBaHHOM pexume.

0co6eHHOCTbIO NPOrpaMMHO-annapaTHOro KOMMJeKca BASETCs TO, YTO OH
YCTaHOBNEH He Ha OTAeNbHOW MallMHe HavyasbHuKa WTaba auBu3noHa 1B16,
a Ha BCeX KOMaHAMPCKMX MaLUMHAX ynpaBneHus komnnekca 1B12-16M, obwe-
LOVHEHHbIX B €OMHYI0 cucTemy.

Mpu 3ToM 06ecneyeHa NOBbILLEHHAS 3ALLMLLEHHOCTb OT yTEYKM MHGOPMaLIMK,
BO3[ENCTBMS Pa3/IMYHbIX NOOOYHbIX 3IEKTPOMArHUTHbIX U3TyYEeHUI U HABOJOK,
a TakXKe HafeXHOCTb MPY KCNIyaTaLnn B XXeCTKUX YCI10BUSX.

Tarkxe Bce KMY Komnuiekca ocHaLLeHbl iBYMS-TPeMS 3aLUMLLEHHBIMW KOMMbIO-
Tepamu o npeaHasHadYeHuo. MalunHbl pa3sefku u ynpasnedus (KMY 1B15-16M,
1B14-16M) 060pyA0BaHbI 3aLLMLLEHHBIM MIAHLLETHbIM NEPCOHANbHbIM KOMIbHO-
Tepom BM2307 ¢ 10-410MMOBbIM 3KPaHOM 1 CEHCOPHbIM ynpasneHunem. MyH-
KTbl ynpaBneHus oriem (KMY 1B16-16M, 1B13-16M) — nepcoHanbHbiMu 3BM
BM2411.M n BM2015-M1. Bce BbluMcnuTeNbHbIe CpecTBa benopycckoro npo-
n3soautens — OAO «HUNIBM».

Cepbe3HoN MofepHM3aLMK noaseprnach cMctemMa pagmnocBasn u nepepa-
4n nHopmaumn. Bo MHOroM 370 CBSI3aHO € TEM, YTO YCMeX COBPEMeHHOro 60s
3aBWUCUT OT HENPEPBLIBHOTO, YCTONYKUBOrO, ONEPATUBHOIO M CKPLITHOMO ynpasie-
HUS NOLpa3feneHnsIMU. A 3HAUUT — CBSA3b MEXAY HAMU [OKHA ObiTb NOMe-
X0YCTONYMBOM, 06N1afaTh OoNbLLER CTENEHbIO 3aLLUULLEHHOCTI U BO3MOXHOCTbIO
nepefaun 6onbworo obbema AaHHbIX. IMEHHO NO3TOMY BMeCTO yCTapeBLInX
aHanoroBbIX paguocTaHumMin Ha KMY yctaHoBneHb! LMt poBble pagnocTaHLum
YKB-gnanasoHa (P-181-50TY-01, P-181-50TY, P-181-5HY, P-180) 1 KB-anana3soHa

to install the hardware and software suite that
allows controlling artillery units in an automated
mode for all artillery systems and MLRS

to ensure the possibility of further work on the
development of an automated control system for
artillery units, rocket troops and artillery of the oper-
ational command and the armed forces

In particular, the software and hardware suite
has been developed, tested and installed. It allows
the military to take into account the entire range of
issues concerning the preparation of fire, as well as
fire control when firing at the enemy, and to provide
control of units in an automated mode.

The peculiarity of the hardware and software
suite is that it is installed not only in a battalion
command post vehicle 1V16, but in all 1V12-1BM
command vehicles which are united in a single sys-
tem.

At the same time, the
system features increased
protection against
information leakage and
exposure to various stray
electromagnetic radiation
and pickup. The reliability
during operation in harsh
environments has been
enhanced.

All vehicles are equip-
ped with two or three
rugged computers.
The command and
reconnaissance vehicles
(1v15-1BM, 1V14-1BM)
have the VM2307 rugged
tablet featuring a 10-inch
display and a touch pad.
The fire control vehicles
(1v16-1BM, 1V13-1BM)
are equipped with the
VM2411.M and VM2015-M1 personal computers.
The PCs are manufactured by Belarusian NIIEVM JSC.

The radio communication and data transmission
system has undergone massive modernisation. In
many ways, changes have been made due to the
fact that the success of modern warfare depends on
uninterrupted, sustainable, operational control of
units and code command system. This means that
communications between units should be immune to
jamming, have a higher level of security and be able to
transmit a large amount of data. Therefore, outdated
radio stations have been replaced with digital VHF
radio stations (R-181-50TU-01, R-181-50TU, R-181-5NU
and R-180) and HF radio stations (R-181-100VK), as
well as BAF-181 antenna filters, P-195 switches, and
TA-11 telephone sets designed and manufactured by
AGAT-SYSTEM JSC.

To improve the 1V12-1BM system, it was very
important to pay special attention to new reconnais-
sance and surveillance assets. This has made possible
to increase the range of night surveillance almost 3.5-
fold (from 1,600 to 5,500 m) and significantly enhance
the reconnaissance and fire capabilities of artillery
units.
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(P-181-100BK), a Takxe 6n0oku aHTeHHbIX punbTpoB BAD-181, KommyTaTo-
pbl M1-195 n TenedoHHble annapatbl TA-11 pa3paboTtku u npoussoactea OAO
«ATAT-CUCTEM».

B xope paboTbl N0 yCOBEPLUEHCTBOBAHMIO KOMMJIEKCA CEPbE3HOE BHUMAHWE
6bIN10 yaeneHo HOBbIM CPefCTBAM pa3BeaKM U HabnoaeHUs. ITO NO3BOAUNO
B HOUHbIX YCJI0BUSIX YBENMYNTD ANbHOCTb HabnoneHns nouty B 3,5 pasa (¢ 1600
£0 5500 M) 1 cywwecTBEHHO NOBbICUTH GOEBble BO3MOXHOCTW apTUNEPUIACKIX
noapasfeneHnin B BONpPocax pa3seaku i OrHeBOro NMOPaXKeHUs MPOTUBHUKA.

Ha Bcex KMY BmecTo ycTapeBLunx rupokomnaca 1125 n annapatypbl Tonoreo-
pe3nyeckon npuesasky 17121 ycTaHOBNEH WHTErpUPOBAHHbIA HaBUTALMOHHO-
MH(OPMALIMOHHBIA KOMMJIEKC BbICOKOW TOYHOCTU, PELLAIOLLMIA BONPOCHI OMpe-
LeneHuns OMPEKLUNOHHOTO yrila NPOAONLHOM 0CU MALLMHBI (a-KypC) 1 BbIPabOTKM
KoopamHat mectononoxeHus KMY, a Ha KMY pa3Befiku u ynpasneHus 6onb-
LIOW 1 HEYKIOXUIA KOOPAMHATOP Obl 3aMeHeH Ha KOMNAKTHbIA 610K MHAMKaA-
Li1K, KOTOPBI NOCTOSHHO 0TOOpaXKaeT AaHHble AMPEKLIMOHHOIO Yria Npofob-
HOW OCM MaLUWHbI, AUPEKLMOHHOIO Yria Lenu 1 yrna Mecra uenu.

Ha KMY yctaHoBneH HOBbIN LieneykasaTesib-fanbHoMep, a B KOMMIeKT BBEM
NepeHOCHON TeNeBU3MOHHO-TENNOBU3UOHHBIN NpUbop HabmoaeHuMs «KanoHup» (BMe-
CTO CTEPEOCKONMYECKOro
fanbHomepa [C-1 ang
paboTbl Ha OTKPbITOM
KOMaHOHO-Haboaa-
TeJIHOM NMYHKTE), KOTO-
bVl UMeeT TensIoBU3M-
OHHbIN, TENEBU3NOHHbIN
¥ LaNbHOMEPHBIN KaHa-
Iibl, @ Takxe undpo-
BOW MarHUTHbINA KoMNac
n GPS-npnemHuk, obe-
CneynBatoLLIMin nonyye-
HWe NOMHbIX AAHHbIX
pa3segku. Mo cBoum
TaKTUKO-TEXHUYECKUM
XapakTepuctukam
«KanoHup» cnocobeH
BECTW KPYrIOCYTO4HOE
HabnogeHune, obHa-
py>XuBaTb Lenu Tuna
«4enoBek» Ha AasibHo-
ctv go 5000 meTtpos
HOYbIO, AHEM B Npefeniax BUAMMOCTY, aBTOMATUYeCKM onpeensTb KOOpAMHaAThI
06wekTa, uenu (reorpacmyeckue B cucteme WGS-84, npsiMoyronbHble 1 nonsip-
Hble), CBOEro MecTononoxeHus.. Kpome Toro, BMECTO KOMOUHMPOBAHHOIO Npu-
6opa HabntopeHus 1MH44 (HHIB) yctaHoBneHb! npubop fHEBHOro HabnoaeHus
[B v pa3paboTaHHas cucTeMa TeNI0BU3MOHHOTO HabnofeHNs, koTopasi nepefa-
€T M306paxkeHne MECTHOCTU Ha 3N1EKTPOHHBIA OKYNIIP U MOHUTOP, PACNONOXEH-
HbIli B 6aLuHe. Mpubopbl HabnopeHus, LanbHOMEPbI pa3paboTaHbl U Npou3Be-
LeHbl 6enopycckum npepnpusituem YN «HTL, « T3MT» benOMO».

YcTaHOBNEHHas Ha NyHKTax ynpaBrieHus OrHeM AMBU3MOHa 1 baTapeu aBTo-
MaTUyecKas MeTeoCTaHLMs NO3BOMSET 3HAYUTENIbHO YAYULINTL BO3MOXHOCTH
KOMMeKca N0 M3MePEHNI0 Ha3eMHbIX METeOPOIornyeckmx AaHHbIX, KOTOpble
nepepanTcs B NPOrpaMMHO-annapaTHbIN KOMMIEKC.

[ins 6ecnepeboitHoro sHepronoTpednexns Ha KMY ycraHoBneHa HoBasi cucTe-
Ma 371eKTPONUTaHNS, OCHALLEHHAs HU3KOLWYMHbIM OM3E/bHbIM ABUraTenem.
Cuctema OTOMAEHNS Y KOHAMLMOHMPOBAHUS, LONOSHUTENBHO YCTaHOBNEHHAs
K cpeficTBaM Xu3HeobecneyeHns, no3Bonna co3aatb bonee KOMoOpTHbIE yCIIO-
BUSi paboTbl 60eBbIM pacyeTam.

B pe3ynbrate npoBeAeHHbIX paboT No MoAepHMU3aLMM NOSTy4eH KOMMIEKC
yNpaBneHUs OrHeM apTUNEPUN, OTBEYAKOLLMA COBPEMEHHBIM TpeboBaHUSIM
BefieHuUsl 60eBbIX JeNCTBMIA, KOTOPbINA NO3BOINI 3HAYUTENLHO PaCLIMPUTBL Bapy-
aHTbl 60eBOro NPUMEHEHUs Nofpa3aeNeHnin CaMOXOLHOW CTBOSIbHOW apTuine-
pUK, B HECKOMbKO Pa3 cOKPaATWTb BPeMS MOLArOTOBKM K CTpesibbe 1 ynpasneHus
OrHeM, NOBbICUTb NOKa3aTenn HaLEeXHOCTU; CHU3UANCE 3aTPaThbl Ha TEXHNYecKoe
00CTYXXMBaHNE N PEMOHT.

MOJIEPHU3AIIN

To replace the obsolete 1G25 gyrocompass and
17121 surveying system, all command post vehicles
have been fitted with a high-accuracy integrated
navigation and information system, which determines
the bearing grid angle of the vehicle (a-course) and
vehicle's coordinates. A large and clumsy coordinator
in the command and reconnaissance vehicles has been
replaced with a compact display unit that constantly
shows data of the bearing grid angle of the vehicle, the
bearing grid angle of the target and its position angle.

The command post vehicles have been equipped
with a new designator rangefinder, and the equipment
now includes the Kaponir portable TV and thermal-im-
aging surveillance device (instead of the DS-1 stereo-
scopic rangefinder for operation at an open command
and observation post), which has thermal-imaging, TV
and range-finding channels, as well as a digital magnet-
ic compass and a GPS receiver that provides full recon-
naissance data. Speak-
ing of its performance
characteristics, Kapo-
nir is able to perform
round-the-clock obser-
vation, detect human
targets at a range of up
to 5,000 metres at night
and in the daytime with-
in the range of visibility,
to automatically deter-
mine the coordinates
of targets (geographi-
cal in the WGS-84 sys-
tem, rectangular and
polar) and its own loca-
tion. In addition, instead
of the 1PN44 combined
night/day surveillance
sight, the command post
vehicles have been fit-
ted with a day surveil-
lance sight and an improved thermal-imaging sys-
tem that transmits the terrain image on the electronic
eyepiece and digital monitor located in the turret. The
surveillance devices and rangefinders are developed
and produced by LEMT Scientific and Technical Cen-
tre of BelOMO.

An automatic weather station integrated in the
battalion and battery fire control vehicles significantly
improves the system'’s capabilities in measuring
terrestrial meteorological data that is transmitted to
the hardware and software suite.

To provide uninterrupted power supply, the vehicles
have been equipped with a new power supply system
fitted with a low-noise diesel engine. The heating and
air-conditioning system, installed additionally to life
support facilities, has made it possible to create more
comfortable conditions for combat crews.

As aresult, the artillery fire control system has been
developed that meets all modern requirements for
combat operations. The system has made it possible
to significantly expand the options for combat use of
self-propelled artillery, reduce the time needed for
gunnery data preparation and fire control, increase
reliability and reduce maintenance and repair costs.
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