MOJEPHU3AINSA /
Cepezeii KVIIPHH, 3amecmumend 21a8H020

KoHcmpykmopa — HauanbHuk CKO 0AO «2566 3PP3B» CHOBHOW Lief1bl0 BOEHHOM NONIUTUKM HALLEro ro-
“ CyAapcTBa ABAAETCA 0becneyeHne rapaHTum
Sergei KUPRIN, deputy chief designer, head of special HalWOoHanbHo 6e3onacHocTu. PelleHne faH-
design department of the 2566th Radioelectronic HO 3ajauu saBnaeTca «npodeccuein» papa npea-
Armament Repair Plant NpUATUIA 060POHHOTO CEKTOPA IKOHOMUKH.
Cpeanu Takux npeanpuatuin — 0AO «2566 3a-
BOJ, MO PEMOHTY PafMO3/eKTPOHHOI0 BOOPYXKe-
HUWAY, pacnonoxeHHoe B ropose bopucose n ume-
loliee 6oraTyto UCTOPHUIO, TECHO CBA3aHHYIO ¢ Boo-
pyeHHbIMU Cunamm cTpaHsl.
Cneunanusauus 3aBoja packpbiBaeTCs B €ro Ha-
3BaHWMMW: PEMOHT PAANO3NEKTPOHHOTO BOOPYXEHUS.
€ 1992 roga no HacToslee BpeMA OTPEMOHTUPO-
BaHO 6osee 1.200 eAUHUL, BOGHHOM TEXHUKM, B TOM
yucne 00pasupl CNOXKHelWe TEXHUKM BOWCK Npo-
TUBOBO3JYIIHON 0OOPOHbI: 3eHUTHbIE PAKETHblE
komnnekcol C-300MC (NT), C-200 «Berax, C-125
«Hesa» («Mevopa»), «0ca-AKM», «byk», 3eHnT-
HO-MylweyHble pakeTHble Komnnekcbl 2C6 «TyH-
rycKa», pagMonoKaLnoHHble CTaHLMKU Pa3NNYHbIX
TUNOB, NOABWXHbIE paanoBbicoToMepsbl MPB-13,
MPB-16, Ha3eMHble pagnoIOKaLMOHHbIE 3anpoc-
YUKU, KOHTPOJIbHO-UCMbITaTENbHbIE CTAHLUK, Ln-
3e/bHble 31eKTPOCTAaHLMK 1 MHOroe fpyroe. bonb-
wow cermeHT cpenm HUx 3aHumaet 3PK «Ocax.

state’s military policy. For a number of defence
companies, it is a profession to solve this task.

The 2566th Radioelectronic Armament Repair
Plantis one of them. It is situated in Borisov and
has a rich history closely connected with the
Belarusian Armed Forces.

Specialisation of the plantisin the name itself:
radioelectronic armament repair.

Since 1992 by now, the company has repaired
more than 1.200 items of military equipment,
including samples of very sophisticated equipment
of the Air Defence Force: the S-300PS (PT), S-200
Vega, S-125 Neva (Pechora), 0sa-AKM, and Buk SAM
systems, 256 Tunguska anti-aircraft gun-missile
systems, different radars, the PRV-13, PRV-16
mobile height finders, ground-based interrogators,
test stations, diesel power plants, etc. The Osa
SAM system occupies a big segment among them.

The Osa short-range SAM system is an
autonomous self-propelled system of the Air
Defence Force designed for countering aircraft,
helicopters, cruise missiles, and UAVs.

E nsuring national security is the main goal of our

OAQO «2566 3aBOJ 110 PEMOHTY The 2566th Radioelectronic
PAONOBJIEKTPOHHOI'O BOOPYKEHNSI» OCYIIIECTBIJI Armament Repair Plant upgraded
MOIepHM3aIMI0 60eBoN MalmHb 9A33BM3 1o the 9A33BMZ combat vehicle up

ypoBHA 9A33-1b to the level of 9A33-1B
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Hemnpessoiinennas «Oca»
Unsurpassed Osa

3eHUTHbLIA PaKeTHbIN KOMNIEKC Manoi fanbHocTn «0ca» — BCENOrofHOE aB-
TOHOMHOE camoxofiHoe cpeacteo M1BO, npefHa3HaueHHoe Ans 6opbObI € camo-
NeTamu, BepTOJIETaMK, KPbiNaTbiMW paKkeTaMu U 6eCNUNOTHBIMU NeTaTesbHbIMU
annaparamu.

PaspaboTka komnnekca 6bina Havata B fanekom 1960 roay, B 1971 rogy oH
Obl1 NPUHAT HA BOOPYXKEHUE, BbINYCKANCA CEPUIAHO U A0 CUX MOP COCTOUT Ha BO-
OpYKeHWUn apMuit 0kono 20-TW rocyAapcTB, rAe CHUCKAN YBaXeHWe IKCnyaTu-
pytoLLero nepcoHana Npexae BCero 3a BbICOKYI0 HafeXHOCTb U 3 heKTUBHOCTb.

OpHaKo Aaxe camoe COBEPLUEHHOE HA NEPUOJ CO3[aHMA BOOPYKEHMUE C Te-
YeHUEeM BPEMEHM HYXKAAETCA B YNYUIIEHUU.

C oiHOM CTOPOHBI, 3TO 0OYCNOBNEHO PA3BUTUEM HAYKM, CMEXHbIX OTpaceil
NPOMBbILNEHHOCTH, CO3LAI0LWMX HOBbIE MATEPUarbl, INEKTPOHHbIE KOMMOHEHTbI,
M3MeHsIoLMe KOHCTPYKTOPCKME BO3MOXHOCTU. B pesynbTate nossnserca um-
nynbC ANs ABUXEHUS BNepes, AN CO3AaHMsA HOBOrO, MO0 COBEPLIEHCTBOBA-
HUA paHee CO3[aHHOTO, NPUAAHNS TEXHUKE HOBbIX KAYeCTB U NPOAieBaloLLUX
€€ XWU3HEHHBII LMK NPU CPaBHUTENbHO HEBONbLIMX 3aTpaTax.

C opyroit CTOPOHbI, yNy4lwaeTcs U noBblwaeTcsa 3hdeKTUBHOCTL TEX BUAOB
CpencTB HanafeHWs NoTeHLNaNbHOTO NPOTMBHMKA, NPOTUB KOTOPbIX CO3AaBa-
CA AaHHbIA TUM BOOPYXEHMSA.

Takum 06pa3omM, C y4eToM OrpaHUYEHHOCTU PECYPCOB A NPUOOPETEHUSs HO-
BeWlleil aHaNOrMYHON TEXHUKM, B BOOPYXEHHBIX CUNax psAa rocyfapcts BO3-
HWKNA NOTPebHOCTb B CYLECTBEHHON MOflepHU3aLMK uMetolerocs napka 3PK
«0ca» c Luenbio NoBbIWeHNA 3QDEKTUBHOCTY €ro NPUMEHEHUS, YBEANYEHUSA HAf-
€XHOCTU M CPOKa CyXKObl, CHUXEHMSA 3aTpaT Ha IKCMyaTaLMio, a TaKXKe cylue-
CTBEHHOTO Y/y4LWEHUs YCI0BMiA U 3DDEKTUBHOCTM paboTbl ONepaTopos.

OcHoBHOM cocTaBHOM YacTbio 3PK «Oca» sBnsetcs 6oeBas MalWnHa pasHbIX
mopmudukauuu (9A33, 9A336M2, 9A336M3 u apyrue).

Cneumnanucramu OAO «2566 3PP3IB» npu npoBefeHNM 0NbITHO-KOHCTPYKTOP-
CKOWM paboTkl 32 OCHOBY Obina B3aTa MoguduKaums «9A33bM3».

Mepea TBOPYECKUM KONNEKTMBOM KOHCTPYKTOPOB CTaBUJIUCH Cllefyio-
wme 3apaum:
® VIYYWWTb TAKTUKO-TEXHUYECKME XapaKTePUCTUKN;
® NpOAJUTb CPOK IKCNYaTaLMN MaLIMHBI;

-

BruewHull 8u0 MOOepHU3UPOBAHHBIX BXOOHBIX
yempoticms CCL / Upgraded input equipment of target
tracking station

L

The system’s development started in 1960, and in
1971 it entered service and was mass produced. Even
now the system is widely used in the armed forces
of around 20 countries where it was appreciated
due to its high reliability and efficiency.

But even the most flawless armament needs
improvement with the course of time.

From the one side, it is determined by the
development of science, related industries, which
produce new materials, electronic components
that, in their turn, change design capabilities. As a
result, there is an impulse to move forward, produce
something new or improve the already developed
products, and add new qualities that extend a life
history of the equipment with small costs.

From the other side, efficiency of attack weapons
of potential enemy, against which the armament
was developed, also improves.

Thus, considering limit of the resources for the
purchase of new analogues, in the armed forces of
anumber of countries, there aroused a demand to
upgrade the existing park of the Osa SAM in order
to increase efficiency, reliability, and durability,
decrease costs, as well as to improve work conditions
and efficiency of operators.

Combat vehicle of various modifications (9A33,
9A33BM2, 9A33BM3, etc.) is the main integral part
of the Osa SAM system.

Experts of the 2566th Radioelectronic Armament
Repair Plant took the 9A33BM3 modification as the
base during the R&D works.

Creative team of designers had the following
tasks:

-

OmdenvHble MoOepHu3uposarHble 61oku BM 9A33-1F 8 pemoumHom yexe / Upgraded units of BM 9A33-1F in the overhaul shop
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Buod uxduxamopa danvHocmu CCL] / Range indicator of target tracking station
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Buo sxpara 6noxa ACO-PT npu
asmoconposoXoeHUU 1e2KOMOMOPHO20
camonema muna DA-40 ¢ nomoubio
onmuuecko2o KaHana Ha 0anbHOCMu
oKono 11 km

Display of unit automatic tracking by
optical channel during autotracking of
light aircraft of DA-40 type through optical
channel at a range of ground 11 km

L ]

Bruewnuti sud 6noxa CB-PT
SV-RT unit

® yAyYWKUTb yCNOBUs paboThl 6oeBOro pacyera.

B xope mopepHM3auum 6oeBoi MawmHbl 5o ypoBHa 9A33-1b nognexa-
NU cywecTBeHHbIM AopaboTkam U (MKM) YacTU4HOI 3amMeHe 06opyaoBa-
HUe CneayioLmux CUCTeM:
® cTaHuuu o6HapyxeHus uenu (COLL);
® cTaHuuu conpoBoxaeHus uenu (CCLL);

e cyeTHo-pelwaiolwero npubopa (CPM);
® TeneBM3NOHHO-onTUyeckoro susmupa (TOB).

YuuTbIBaA ONbIT IKCNAYATaLMMU KOMNEKCA, B COCTaB 60€BOM MALINHBI
BnepBble BBEAEHbI:
® aBTOMATU3WUPOBAHHOe pabouee MecTo kKomaHaupa (APM-K);
® CUCTeMa HaBUraLMOHHAsA YrNOMEpHas;
®  CUCTeMa KOHAMLMOHUPOBAHUS U OTOMEHMUS.

Bcero mogepHu3aLus 3aTpoHyna 6onee 70 % WTATHOrO PaAMO3IEKTPOHHO-
ro 06opyaoBaHus 60eBoil MaLIUHBI,

PaccmoTpum noppobHee MOAEPHU3ALMIO OTAENbHBIX CUCTEM OOEBON MALLMHBI.

1. CTaHUMA 06HapYKEHUA Lenu.

B COL, peanu3soBaHo cnepyouee:
® repeBOf Ha COBPEMEHHbIE INEKTPOHHbIE KOMMOHEHTbI BLICOKOYACTOTHOrO
TpaKTa NPUEMHOTO YCTPOiicTBa (BXOAHbIE YCTPOICTBA);
® BBefeHMe B COCTaB 060pYAOBaHMA LMPPOBOI 06pabOTKM PafMOIOKaLMOH-
HOW MHOpMaLMK.
MopepHU3UPOBaHHbI BbICOKOYACTOTHBIA TpaKT BKAlo4YaeT B cebs Gno-
Ku npeobpa3oBaHus CUTHaNa, CUHTE3aTOPbl YACTOThl, FEHEPATOPbI YACTOThI,
a Takxe TBeppoTensHole ycunutenu CBY-curnana (YCBT), BBeieHHbIe BMECTO

MOMNEPHU3AIINA / UPGRADE

e toimprove tactical-technical specifications;
e toincrease operational lifetime;
e toimprove conditions of work of crew.

Throughout the upgrade of the combat
vehicle up to the level of 9A33-1B, the
following systems have been significantly
improved and (or) completely replaced:

e target detection station;
e target tracking station;
e computer;

® television optical sight.

Taking into account previous performance
of the system, it was equipped for the first
time with:

e automated workstation for a commander;
e angular navigation system;
e conditioning and heating system.

More than 70 % of radio-electronic equipment
of the combat vehicle was upgraded.

Le us take a good look at the upgrade of the
particular systems of the vehicle.

1. Target detection station.

The station’s upgrade included:

e shift to modern electronic parts of high-fre-
quency path of receiving device (input equip-
ment);

¢ introduction of digital processing of radar in-
formation.

The upgraded high-frequency path includes
signal transform units, frequency synthesizers,
frequency generators, as well as solid-state
microwave signals amplifiers that were installed
instead of the outdated UV-67 and UV-75G
travelling wave tubes. It permitted to increase
sensitivity of the receiving device due to the
decrease of noise, to increase target acquisition
range, reliability, as well as to simplify and reduce
the process of maintenance.

Introduction of digital processing of radar
information significantly changed the look of the
plan position indicator. Liquid-crystal display
(LCD) replaced the display based on the cathode-
ray tube.

It should be mentioned that familiar buttons,
toggle switchers, and switchers were removed from
the front desk of the plan position indicator. The
plan position indicator block is controlled by MMPU
control panels with long operational lifetime.

2. Target tracking station

The upgrade involved:

e high-frequency path of receiving device;
® range channel.

Transistor microwave signals amplifiers instead
of travelling wave tubes, digital signal transform
units, and frequency synthesizers were applied in
the high-frequency path.

The upgrade of the range channel consisted
of the introduction of the equipment of digital
processing of radar information and new algorithms
of clutter elimination.
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BruewHuti 8ud pabouux mecm onepamopos EM 9A33-15
Operators workstatins of BM 9A33-1B

.

ycTapeBWwmx namn beryuiei BonHbl YB-67, YB-75I. 370 N03B0NMAO NOBLICUTD
YYBCTBUTENLHOCTb MPUEMHOTO YCTPOICTBA 3a CHET CHUXEHUA KO3 bULMeHTa
WyMa, YBENNYNTb LaNbHOCTb 0OHAPYKEHUS LLeNU, NOBLICUTb HAZEXHOCTb, YNpo-
CTUTb U COKPATUTb NMPOLLECC TEXHUYECKOTO 06CYKUBaAHUS.

BeepneHue B coctas COLL obopyaoBaHus untbpoBoit 06paboTKM paanonoka-
LMOHHOW MH(DOPMALUK CYLLECTBEHHO U3MEHMUIO0 BHEWHUI 06UK UHAMKATOPa
kpyrosoro o63opa (MK0), B cocTaBe KOTOPOro BMeCTO WTATHOrO YCTPOICTBA
0TOOpaXeHUs HAa OCHOBE 3IEKTPOHHO-NYYeBON TPYOKM NOABUNCS COBPEMEH-
Hblh X K-moHuTOp.

Cnepyet oTMETUTB, YTO € NepefHeit naHenu 6noka NKO ncyesnu npusbiy-
Hble TyMbNepbl, KHOMKK, nepekatoyateny. OpraHamu ynpaBaeHus U UHAUKALUY
6noka VKO cnyxat naHenu ynpasnexus MMMNY-ucnonHexus ¢ 6onbwimm cpo-
KOM 3KCnayaTaLmu.

2. CTaHLUA COMPOBOXKAECHUA LeNU.

B CCLL momepHM3aLuum nogBepraucs:
® BbLICOKOYACTOTHbI TPAKT MPUEMHOTO YCTPOIICTBA;
® KaHan fanbHoCTU.

B BbICOKOYACTOTHOM TpaKTe NPUMMeHeHbl TPaH3UCTOpHble ycunutenu CBY-
CUrHana BMeCTO WTATHbIX 1aMn Beryuieit BonHbl, L poBble 610KM npeobpa-
30BaHUA CUrHANA U CUHTE3aTOPOB YACTOThI.

MopepHu3saums kaHana gansHoctu CCL, 3akntouaetcs B BBeAeHUU 060pyno-
BaHWA LUMdpoBoit 06pabOTKN PafMoNoKaLMOHHON MHGOPMALUY U HOBLIX aNro-
PUTMOB NOAABNEHUS NACCUBHbLIX MOMEX.

Mpu 3TOM M3 WTATHOrO COCTaBa BbLIBOAATCA COCTaBHble YacTu 06opyAoBa-
HUA yCTapeBLel KOHCTPYKLUMK (6N0K MHAMKATOPa AanbHOCTU, UHAMKATOP no-
MCKa Mo yry MecTa, 610K YepecnepuoHON KoMneHcauum, cy6610KM CUHXPO-
HU3auMK) c 3aMeHOM Ha HoBble. HoBble OfIHOMMEHHbIE BI0KM BbIMONHAIOTCA Ha
COBPEMEHHOI 3/1eMeHTHOIA ba3e.

B kayecTBe cpencTB uHAMKauuu npumeHeHsl XXK-moHuTOpHI, @ B KauecTse
CpeAcTB ynpasneHus — naHenu ynpasnenusa MMMNY-ucnonHeHus.

3. CueTHO-pewaoumit npubop.

CyeTHo-pewawwwmit npubop, No CyTH, ABNAETCA KMO3rOM» HOEBON MALIMHbI
9A3365M3, N03ToMy MMEHHO MOZEPHM3aL MK 3TOTO 3NEMEHTA YAENEHO, NOXayil,
Haubonbluee BHMMaHWe. B nocnegHue rogbl npu akcnayatayum wratHoro CPM
B 60€BOW MalIMHE BO3HWUKAET HEMaNo Npob6seM, CBA3aHHbIX C €10 PEMOHTOM.

BOEHHO-TIPOMBIIIJIEHHBI KOMIIJIEKC. BEJIAPYCE | MILITARY-INDUSTRIAL COMPLEX. BELARUS

The components of the equipment of outdated
construction (block of range indicator, search
indicator according to the angle of elevation, units
of compensation, and subunits of synchronisation)
were replaced to the new ones. The new units are
made on the modern element base.

LCDs are used as the indication means, and MMPU
control panels are used as the control devices.

3. Computer.

Computer is the brain of the 9A33BMZ that is
why the modernisation of this component was
the most important. In the recent years, use of
in-service computerin the combat vehicle caused
many problems. The reason for it is that there are
a number of special components that are out of
production. That is why instead of upgrade of
separate elements, experts replaced it to a new
unit—SV-RT special computer.

The SV-RT unit performs the same tasks and also
permits to document both combat operations and
technical condition of the systems.

Change-over of computer to the SV-RT unit made
it possible to expand operation zone of the crew
inside the combat vehicle.

The main construction of the SV-RT unitincludes
a metallic frame, where supply source is installed,
indicator panel, display and keyboard panel, as well
as modules of code device, data storing, processor,
tasks solving, network-based exchange, etc.

4. Television optical sight.

Television optical sight in the 0SA SAM system
performs an important function during combat
operation. First of all, it permits to improve
stealthiness of the combat vehicle when working
with ar air target of the helicopter type. Moreover,
there is a possibility to track the target according
to the azimuth and angle of elevation in the semi-
automatic mode.

Upgrading television optical sight, it was
important to introduce the mode of automatic
target tracking by optical channel while keeping
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Buewnuti 8ud 6noxa IIIOC / Digital receiver of optical sigmals
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BrewHuil 8ud paboiezo mecma KoMaHOUpa 60e80tl MawLUHbI
Workstation for a commander

MOMNEPHU3AIINA / UPGRADE

-

MpuymnHOI 3TOr0 CAYKUT HANNYME B €ro COCTaBe pAja CneLnanbHbIX KOMNNeK-
TYIOWMX, LaBHO CHATbLIX C NPOM3BOACTBA. IMeHHO No3TOMy BMeCTO MOJiepHU3a-
UMK OTAENbHbIX 31eMeHTOB WTaTHoro CPI cneuuanncTbl 3aMeHWIN ero Ha Ho-
Bblil 610K — cneugbluucnutens CB-PT.

bnok CB-PT BbinonHsAeT Te e 0CHOBHble 3aA4ayu, YTo 1 wraTHelt CPT v go-
NONHMTENIbHO NO3BOJIAET NPOU3BOANTL [LOKYMEHTUPOBAHMeE Kak 6oeBoi pabo-
Tbl, TAK M TEXHUYECKOTO COCTOAHUSA CUCTEM GOEBOI MALIMHbBI C NPUBSA3KOI KO
BpEMEHU.

3ameHa CPI Ha 6nok CB-PT no3Bonuna pacwmputs pabouyio 30Hy 60eBoro
pacyeta BHYTpu 60€BOM MaLIMHbI.

OcHoBolt koHCTpyKUuu Gnoka CB-PT agnsetcs MeTannmMyeckuii Kapkac, B Ko-
TOPOM YCTaHOBNEHbl UCTOYHUK NUTAHUA, NAHENb UHAUKALUMW, NAHENb MOHUTOPA
W KNnaBuaTypbl, a TaKxe MOAynu wudpatopa, xpaHeHus nudopmauuu, npovec-
Copa, peleHus 3afay, ceTeBoro obMeHa u fpyrue.

4. TeneBU3MOHHO-ONMTUYECKUI BU3UD.

TenesusnoHHo-onTuyecknin Buaup B 3PK «Oca» BeinonHAeT BaxHylo hyHK-
uuio npu 6oeBoii paboTe. Mpexzae Bcero oH NO3BOASIET NOBLICUTL CKPLITHOCTb
60€eBOI MaWMHbI NpY paboTe Mo BO3AYLIHOI Lenau Tuna «septonet». Mpu 3Tom
MMeeTCc BO3MOXHOCTb CONPOBOX/AEHUA LieNn N0 a3uMyTy W yriy MecTa B pe-
KUMe «nonyasToOMaT».

OcHoBHOI1 3apayeit Npu MOJEPHMU3ALMN TeNEeBU3NOHHO-ONTUYECKOTO BU3N-
pa ABNANOCh BBEAEHWE peXMMa aBTOMATUYECKOrO COMPOBOXAEHNUS Lenu on-
TWYECKUM KaHanoM Npu COXpPaHeHUW BO3MOXHOCTM PYYHOrO W NoayaBTOMa-
TUYECKOro CONpoBOXAeHUs. [Tpn 3TOM CneuuanucTsl JOMKHbI ObLIN peannso-
BaTb BO3MOXHOCTb NepexoAa C NoNyaBTOMaTUYECKOro CONPOBOXAEHUSA Ha aB-
TOMATUYeCKoe U 06PaTHO, a TaKIKE BO3MOXKHOCTb NEpPexofa C aBTOMATUYECKO-
ro CONPOBOXAEHUS Lien ONTUYECKUM KaHaloM Ha aBTOCONPOBOXKAeHWe pPafm-
O/IOKaLMOHHBIM KaHaNoM.

[laHHas 3agaya Gbina pelweHa nytem BBefieHuUs B coctaB TOB onTuko-anek-
TPOHHOM CUCTEMBbI, KOTOpas, ABAAACL BbICOKOTEXHONOFMYHBIM MPOFrPaMMHO-
annapaTtHbIM KOMMIEKCOM, BK/OYaeT B Ce6s [Ba OCHOBHbIX 3neMeHTa: 60K
uucposoro npuemHuka ontuyeckux curHanoe (LNOC) n 6nok aBTomaTtuye-
CKOro conpoBoxaeHus u otobpaxenus (ACO-PT).

Bnok LIMOC KOHCTPYKTMBHO SBNAETCA COCTaBHOM YacTbl WTATHOM Ka-
mepbl KT-101 v ycTaHaBnuBaeTcs BMecTo 6noka 3b-76-01. B cocTas 6noka

the possibility of manual and semi-automatic
tracking. Also, experts had to implement the
possibility of switch-over from semi-automatic
tracking to automatic one and back, as well as
the possibility of switch-over from automatic
tracking by optical channel to automatic tracking
by radar channel.

The task was solved through implementation
of optical-electronic system, which, being a hi-
tech software and hardware system, includes
two basic elements: unit of digital receiver of
optical signals and unit of automatic tracking
and display.

The unit of digital receiver of optical signals
is a part of in-service KT-101 camera and it is
installed instead of the EB-76-01 unit. The unit of
digital receiver of optical signals includes video-
camera that allows to receive input optical signal,
the wavelength of which is 340-940 nm. Heat
arrangement is used to automatically maintain
the temperature near video-camera at the same
level when the temperature outside is below zero.
The heat arrangement is composed of a heating
element, temperature indicator and system of
control of heating element work.

The unit of automatic tracking and display is
designed for display and automatic target tracking
on the monitor and it is located at the operator’
workstation. The unit replaces the VPU-55 unit.

5. Automated workstation for
a commander.

The necessity of this upgrade is determined by
the fact that a commander of the crew had to work
standing on knees. Like this, it was difficult for
him to conduct radio exchange and fillin primary
documents on the combat operation.

Considering other companies’ experience in
the upgrade of the Osa combat vehicle, experts
of the 2566th Radioelectronic Armament Repair
Plant developed a completely new concept of
workstation for a commander.

Inthe 9A33-1B combat vehicle, the workstation
for a commander is a completed separate
workplace.This workplace permits to evaluate radar
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BuewHuti 8ud 6noxa ACO-PT
Unit of automatic tracking by optical channel
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LLNOC BxoanT undposas Buaeokamepa, No3BONAIOLLAA OCYWECTBAATL NPUEM
BXO/JJHOTO ONTUYECKOr0 CUTHaNa, ANHA BOMH KOTOPOro HaXO[MTCS B Ananaso-
He oT 340 fo 940 HM. [Ins aBTOMaTNYECKOrO NOAAEPKAHUA TeMNepaTypsl BO3-
Jyxa B paloHe BUAEOKaMepbl Ha 3alaHHOM YPOBHE NpK OTpULATENbHON TEM-
nepaType OKpyXaloLLero Bo3jyxa ClyXuT cxema noAorpesa, COCToALAn U3 Ha-
rpeBaTeNIbHOTO 3/IEMEHTA, AATYMKA TEMNEPATYpbl U CXEMbl yNpaBaeHus pabo-
TOV HarpeBaTeNbHOro 3/1eMeHTa.

Bnok ACO-PT npegHasHayeH aas 0ToOpaXeHWs 1 aBTOMATUYECKOro ConpoBo-
KOEHUA Lienei Ha 3KpaHe MOHWUTOPA U HaXOAUTCA B 30He paboyero MecTa one-
paTtopa noucka no yrny mecta. bnok ycraHaBnusaetcs sMecto 610ka BMY-55.

5. ABTOMaTU3UpOBaHHOE paboyee MeCTO KOMaHAUpa.

Heob6xogMMOCTb BBEAEHMS aBTOMATU3UPOBAHHOTO paboyero Mecta KoMaH-
Ivpa obycnoBneHa TeM, YTo, N0 CyTU, HayanbHUK 60eBOro pacyerta (KOMaH-
IVp) pyKOBOAMN GoeBoil paboToN «Ha KONEHKax» B MPSAMOM CMbICIE CNOBaA.
Mpu 3TOM eMy HYXHO GbIIO BECTU Pafuo0OMeH U OCYLIECTBAATL 3anoNHEHUE
nepBUYHBIX JOKYMEHTOB Mo 60eBoii paborTe.

C yyeTom HapaboTOK Apyrux OpraHu3aLmit B MogepHu3aum 60esoin mawm-
Hbl «Oca, cneynanuctamm 0AO «2566 3PPIB» 6bina paspaboTaHa npUHLUMNK-
aNnbHO HOBas KOHLENLMA peanusauum paboyero Mecta KoMaHgmupa.

B 60eBoil MawnHe 9A33-1b paGoyee MeCcTo KOMaHAWUPA NPeACTaBNSAET CO-
00N KOHCTPYKTUBHO 3aKOHYEHHOe, 0TAeNbHOe paboyee MECTO C BO3MOXKHO-
CTbIO OLEHKM pPafMonoKaLuoHHo obcTaHoBkU (aHanornyno UMKO), Beigaveit
LieneyKasaHus no asuMyTy /s onepaTtopa Noucka, OLEHKU NapameTpoB [Bu-
KEHUS OPYrUX Leneil, HaXOAALWMXCA B 30HE AeACTBUS BOEBOM MalIUHbI.

APM-K nosBosser ocywecTBnaThb:

BbIfAYY LiefleyKasaHus no asumyTy Ha paboyee MecTo onepaTopa Noucka;
® OUeHKY M aHanu3 BTOPUYHOI pafMoNoKaLMOHHO! MHopMauum;
® 3KCTPanofsLMi0 NO HanNpaBeHUIO NoneTa WAW NOJOXEHUA BO3AYLHOrO

obbekTa;
® CefleKuMio CKOPOCTHbIX Lenen Ha oHe ManoCKOPOCTHBIX;
® (opMupoBaHUe CONPOBOXKAAEMON TPAEKTOPUM C NapaMeTpamu: AanbHOCTb,

a3unMyT, CKOpPOCTb, KypCOBOI NapameTp;
® oTOGpaXkeHWe AMArHOCTUYECKON WHGOPMALWUU O COCTOSAHUM LU(POBOTO
npuemuunka COLL.

6. Cucrema HaBUraLUOHHAA yrioMepHas.

Annapatypa 60eBoit MawuHbl 9A33-1b, B 0TAMYME OT NpejLWecTBYOWNX
MOANDUKaLMIA, NO3BONAET ONPeAenaTb KOOPAUHATLI TOYKU CTOAHUA a3nuMy-
Ta UCTUHHOTO, Yr/1a MeCTa, BbICOTHI 1 BbIAAYMN TEKYLLEro BPEMEHU N0 CUrHanam
TNMOHACC/GPS.

NanHylo ¢yHKumMio obecneunsaer [

BHOBb BBefleHHas B cocTaB 60eBoil Ma-
WIWHBl YIIOMEPHAsA ABYXaHTEHHAs CUC-
Tema.

Cucrema obecneunBaer Bbigavy Te-
KYLMX HAaBUraLMOHHbIX NapamMeTpoB
C TOYHOCTbIO HE MeHee:

KOOPAMHAT TOYKN CTOAHUA — 5 M;
BbICOTbI — 8 M;

BpemeHn — 100 Hc;
ckopoctu—0,1 m/c.

7. Cucrema
KOHAULUOHUPOBAHUA
U OTOMNEHUA.

C uenblo nosbiweHuUs koMb opTa pac- |_
YyeTa KaK Ha CTOSIHKEe, TaK U B ABUXe-  Pa3meweHue aHMeHHbl y2s0MepHOU
HUW, B cocTaB 60eBoil MalnHbl 9A33-16  dsyxanmewnoii cucmemst
BK/lOYEHA cucTeMa KOHAWUMOHUPOBA-  Placement of angular antenna of two
HUA U OTONJIEHUSA. antennas system
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environment, set the target according to azimuth

for the search operator, as well as to evaluate

movements of other targets in the operational

range.
The automated workstation for a commander

allows to:

e setthetargetaccording to the azimuth for the
search operator;

¢ evaluate and analyse secondary radar infor-
mation;

e extrapolate in direction of flight and air tar-
get position;

e select speed targets;

e form a tracked trajectory with range, azimuth,
speed, and cross range;

e display test data about the digital receiver of
target detection station.

6. Angular navigation system.

The new equipment of the 9A33-1B combat
vehicle allows to define coordinates of the stand
point of azimuth, angle of elevation, height and
time determination according to the GLONASS/
GPS signals.

It is provided by the new goniometrical two-
spaced-antennas system.

The system shows the navigation parameters
with accuracy of no less than:

e coordinates of stand point—5 m;
e altitude—8m;

® time—100 ns;

® speed—0,1 m/s.

7. Conditioning and heating system.

In order to make conditions for the crew more
comfortable, the combat vehicle was equipped
with the conditioning and heating system.

The upgrade of in-service systems of the
combat vehicle and implementation of new
equipment allow:

[ 1

L ]

Pa3mewjeHue 3neMeHmMo8s cucmembl KOHOUYUOHUPOBAHUA
u omonneHus 8 60esotl MawuHe

Placement of elements of conditioning and heating in
the combat vehicle
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Onwimublil 06pazey

EM 9A33-1B
0eMOHCMpUpOBanca Ha
7-U MexoyHapooHoti
B8bICMABKE BOOPYKEHUA
U BOEHHOU MexXHUKU
MILEX-2014 8 2. MuHcKe

L

MopaepHu3auma WTaTHbIX CUCTEM G60EBOI MALUMHBI U BBOA NPUHLUNU-
anbHO HOBOro 060pPYAOBAHUA N0 CPAaBHEHUIO C NPEXHUMU MOAUDUKALU-
AIMU No3BONAET:
® VNyYlWUTL GoeBble BO3MOXHOCTU U OCHOBHbIE TAKTUKO-TEXHUYECKWE XapaK-
TEPUCTUKY;

VY4YWUT PEMOHTONPUIOLHOCTb;

aBTOMaTU3MPOBATh NPOLECC JOKYMEHTUPOBAHUS 60eBOIi paboTh;
aBTOMaTM3MpOBaTh PaboTy HayanbHWKa 6OEBOro pacyeTa;

MOBbICUTb BO3MOXHOCTM MO NOAABEHUIO MACCUBHBIX MOMEX;

NPOAJINTL CPOK 3KCNAyaTaLun 060pyAoBaHKA Ha cpok fo 10 neT;
YNYYLWKTL yCroBusa paboTel 60eBOro pacyera.

OnbITHBI 06pasel, 60eBoit MawuHbl 9A33-1b femoHcTpupoBancs Ha 7-if
MexyHapoAHOW BbICTaBKe BOOPYXKEHMA M BOEHHOW TexHuku MILEX-2014
B ropofie MUHCKe W Hapajy C ApYruMu U3IOMUHKAMW BbICTaBKWU Haxoauncs
B LLEHTPE BHUMAHUA CNELManuCTOB, 3aMHTEPECOBAHHBIX JIUL, MHOFOYUCTEHHBIX
nocetutenen.

4 aBrycta 2015 rofa 3aBeplueHbl NpeABapuUTENbHbLIE UCMbITAHWUA OMbITHOMO
o6pasua 60eBoi MawmnHbl 9A33-1b, NpoBOAMMbIE B paMKax ONbITHO-KOHCTPYK-
TOpCKOM paboThl «[,030p».

Mo pe3ynbTaTam UCNbITaHWI NOATBEPKAEHO, YTO OMbITHLIA 06paseLl, cOOT-
BeTCTBYyeT TpebGoBaHUsAM, NPUBEAEHHBIM B TaKTUKO-TEXHUYECKOM 3ajaHuu.
YacTb ucnbiTaHWii npoBoAMNach B yCNOBUAX NONUIOHA C UCMONb30BAHUEM Ne-
TaTenbHOro annapara, Npy 3ToM NOATBEPAUNUCH TaKUE XapaKTEPUCTUKH, KaK
AaNbHOCTb OOHApYXKeHUs, LaNbHOCTb aBTOMATUYECKOr0 CONPOBOXAEHUS pa-
LMONOKALMOHHBIM KaHaNoM, AanbHOCTb aBTOMATUYECKOrO CONPOBOXAEHMS
ONTUYECKUM KaHanoM.

B HacToslee BpeMs BeeTcs NOArOTOBKA K NPUEMOUYHbLIM UCTbITAaHUAM 6O-
eBOi MalwKHbl 9A33-16, 3Tanom KOTOpbIX CTaHET OnbITHAA cTpenbba Ha 174-M
yyebHom nonuroHe BBC u Boiick MBO.

MOJEPHU3ALMSA /
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e toimprove combat capabilities and specifications:
® toincrease maintainability;

to make the process of documentation of com-
bat operations automatic;

to automatise work of the commander of crew;
to increase possibilities of clutter elimination;
toincrease operational lifetime up to 10 years;
to improve conditions of work of crew.

The trial sample of the 9A33-1B combat
vehicle was demonstrated at the 7th MILEX 2014
International Arms Exhibition in Minsk and arouse
interest of experts, concerned people, and many
visitors.

Preliminary tests of the trial sample of the combat
vehicle were terminated on 4 August 2015. The
tests were conducted within the framework of the
R&D Dozor project.

According to the test’s results, it was confirmed
that the trial sample corresponds to the requirements
in the tactical plan. Partially, the tests were
conducted at the range using aerial vehicle.
Such characteristics as detection range, range of
automatic tracking by radio channel, and range
of automatic tracking by optical channel were
confirmed.

At the moment, the 9A33-1B combat vehicle is
being prepared for the acceptance trials with the
test firing at the 174th training range of the Air
Force and Air Defence.

Translated by Anastasia Zaretskaya
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