OeBble BO3MOKHOCTH 3€HUT-

HO-PaKeTHOro KOMIIeKca

«Oca» 6bUTM HEOZHOKPATHO

MO/ TBEPIKZEHDI B Psifie BOMH
¥ BOOpY>KeHHbIX KOH(MKTOB. Harpu-
Mmep, 3PK «Oca» addexTrBHO TpU-
MEeHsIICS BO BpeMsI BOiHEI B FO)kHOM
JluBane B Hauane 1980 romos. Tor-
Jla OH NpPOJEMOHCTPHUPOBAJ BbICO-
KyI0 /11 CBOEr0 BPEMEHHU IOMEeXO-
3alUIIEHHOCTb.

Haxe B cnyuyae nozpasnenus 3PK
MoOMexaMM OTNTHUYeCKUil KaHaJl HaBe-
JleHUs T03BOJIA/ 0OHApYXUBATh
U conpoBoxxzaaTph nenu. Otpaxkas
HasneTsl udpaunbckux BBC nuBan-
Llbl CMOIJIM NOPa3UTb HECKOJIbKO
CaMOJIETOB.

Bo Bpems BOIHBI B EpCUJICKOM
3anuse 1990-1991 ronoB ameprKaHIbl
TIpY/IaBaJiv [lepBOOUepeiHOEe 3HAUeHNe
Helitpanuaauuu 3PK «Oca», cunras ux
omHUM 13 Haubonee 3hHEKTUBHBIX
cpencts [1BO Mpaka. U BoT nouemy:
KOMILJIEKC OKa3aJsICsl He TOJIbKO YCTOM-
YMBBIM K BO3ZielicTBUIO cpezicTB POB,
HO Y XOPOILIO NepexBaThiBas Kpblia-
Thble pakeTbl «[oMaraBk».

B xoze koHukTa Bokpyr FOxkHOi
Ocetuu 2008 roga «Oca» McIIo/b30-
Bajach Kak IPy3UHCKOM, Tak U poc-
CUIICKO#1 CTOPOHOI KOHIUKTA. [l/1s1

QEPHU3ALMS /GPGRADE

MHorux rocynapcrs 3PK «Oca» no
CHX TIOp SBJISIETCS OCHOBHBIM Cpef-
CTBOM NpPOTMBOBO3AYIIHON 060po-
HbI MaJIOi 1aIbHOCTH.

Onuaxo Bpems uaet 6oictpo. Ha
BOOPY’)KEHUU MOSIBUINCh CPEZCTBa
BO3/IyIIHOI'O Hana/ieHus, c/ieJlaHHble
1o TexHosoruu «CTesnc», U BBICOKO-
TOYHOE OpY)XHe, KOTOpble MpuMe-
HSAIOTCS B YCJIOBUSIX MHTEHCHBHOTO
HCII0/Ib30BaHUS BCeX BUJOB Iac-
CUBHBIX U aKTHUBHBIX IOMeXx. Bos-
HUKJIA HACTOATE/bHASA OTPEBHOCTD
B coBepiueHcTBOBaHUU 3PK «OCA».
[TockonbKy cnaboit cTopoHoii 6azo-
BOrO KOMILJIEKCA SIBJISIETCS HU3Kast
TIOMEX03alLHILEHHOCTD U KUBYYeCThb
B YCJIOBUSIX IPUMEHEHUsI COBpEMEH-
HbIX cpefcts POB u Bo3gymHoro
Hara/ieHus, a ycTapeBIas a1eMeHT-
Has 6a3a He 00eCIeYnBaEeT HYKHOM
Ha/Ie>KHOCTHL.

PaspaboTka 0GHOBIEHHOW Bep-
cun 3PK «Oca» Hauanaco B Bena-
pycu B 2012 rony B nexax Bopucos-
ckoro «2566-ro 3aBofia O PEMOHTY
PafMo3/1IeKTPOHHOTO BOOPY)KEHHUs».

— MBpI onuIM 1o MyTH MOJIepHU-
3alMK aHHOTo KoMIuiekca. [loHnmas
TIPY 9TOM, UTO MBI He e/JUHCTBEHHBIE.
OTUM 3aHMMAIOTCS KOMIIAHUM Kak
B Pecry6vike Benapyce, Tak 1 B PO,

ObHOBJTEHHAR

«0CA»

Neonna OYBAHEBMY
Leonid DUBANEVICH
Translated by Anastasia Shiryaeva

UPGRADED
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he combat capabilities of the
Osa surface-to-air missile
(SAM) system have been
repeatedly confirmed in a
number of wars and armed conflicts.
For example, the Osa was used during
the war in South Lebanon in the early
1980s. The system demonstrated high
jamming resistance for that time.
Even when the SAM system was
being jammed, an optical targeting
channel allowed it to detect and track
targets. Breaking up the Israeli air
raids, the Lebanese hit several aircraft.
During the Gulf War of 1990-1991,
the Americans attached prime impor-
tance to the neutralisation of the
Osa, considering it one of the most
effective air defence weapons of Iraq.
The reason for this was that the
system was not only proof against
EW weapons, but also intercepted
the Tomahawk cruise missiles.

Mop,EPHusAme/ UPGRI

During the conflict around South
Ossetia in 2008, the Osa was used by
both Georgia and Russia. For many
states, this SAM system is still the
main short-range air defence weapon.

However, time goes quickly.
Stealth airborne threats and preci-
sion weapons designed to operate
in a dense-jamming environment
have entered service. There was a
necessity to improve the Osa SAM
system. The weakness of the system
is its low jamming resistance and sur-
vivability when modern EW weapons
and airborne threats are used, and
outdated components do not provide
the necessary reliability.

The development of an upgraded
version of the Osa SAM system began
in Belarus at Borisov-based 2566
Radioelectronic Armament Repair
Plant JSC (REARP) in 2012.

“We opt for the modernisation
of the system. We understand the
fact that our enterprise is not the
only one. Companies in Belarus,
Russia, Ukraine, as well as in other
countries are engaged in this. But
our upgrade is unique in its own
way,” says Sergei Kuprin, head of
the specialised design department at
2566 REARP. “A target locator, target

tracking station, missile sighting
system and command transmission
device have been modernised. A
standard computer has been replaced
with a modern specialised computer.
In addition, the system has been
fitted with a commander’s automated
workstation and training simulation
equipment,” he adds.

The target locator station has
undergone significant improvements.
An outdated high-frequency receive
path has been replaced with up-to-date
domestic equipment. A plan position
indicator has been equipped with a
digital receiver.

“What has changed? The receivers’
sensitivity has increased to improve
detection of small targets. The target
locator station has detected the
Berkut unmanned aerial vehicle at a
distance and altitude similar to the
newest Tor-M2 SAM system,” Sergei
Kuprin says.

The Osa can display a target profile,
secondary information, i.e. the search
operator has a sufficient amount of
data during combat performance.

The target tracking station has been
fundamentally upgraded. An entire
high-frequency receive path has been
fitted with modern components. A

Y Ha YKpauHe, U B JIpyrMx CTpaHax.
Ho narra mozepHU3alyist o CBOeMy
VHUKa/IbHa,— yBepsieT HayvaJbHUK
CliellMaTM3UpPOBaHHOTO KOHCTPYKTOP-
ckoro otrena 2566-ro 3aBoga Cep-
reit Kynpun.— IlpoBesieHa MogepHu-
3a11s CTaHIMM 0OHAPYKEHUS LieTIeH,
COTPOBOXK/EHN LeJiell, BU3UPOBAHUS
paxert, nepesfaur koMauz. llTaTHeil
CYETHO-pelanImi npubop Boobie
3aMeHeH Ha COBPEMEHHbIH crienya-
JIU3YPOBaHHbIN BhluMcUTenb. Kpo-
Me TOro, B COCTaB GOEBOW MallluHbI
BBE/IeHbl aBTOMATU3UPOBaHHOE pabo-
yee MeCTO KOMaHJupa U annapary-
pa TpeHaXkepa-UMHUTaTOpa.

Cranuust oOHapyKeHUs Lesnel
M3MeHuach KaparHanpHo. CTaphiit
BBICOKOYACTOTHBIN TPaKT MPUEMHO-
r0 YCTpOICTBA 3aMeHeH COBpEMeEH-
HOH anmapatypoil oTeyecTBEHHOTO
npousBozcTsa. [lossuiics uudppoBoit
IIPHEeMHUK, BCTPOEHHbIM B MHAMKA-
TOp KPYrosoro o63opa.

— Yro sto gano? IloBbicunack 4yB-
CTBUTE/IbHOCTb IPUEMHBIX YCTPOKHCTB,
YTO YIYYLIMIO BO3BMOXKHOCTb PpaboThl
10 0GHapy>KEeHUI0 MaopasMepHbIX
nieneit. CraHuyis 0bHapYKeHU 1eneit
npu pabote o GecnunoTHUKY «Bep-
KyT» 06HApYKU/Ia ero Ha AaJbHOCTH

Y BBICOTE, aHAJIOTUYHOM 1711 HOBe-
mero 3PK «Top-M2»,— yTBep:xaaet
Cepreii Kynpun.

MMeeTcs BO3MOKHOCTb OTOGpa-
xenus opmynapa uenu, orobpa-
JKeHHs BTOpMYHON HH(OpMalyy, T.e.
omepaTop ToMcKa 007afiaeT JocTa-
TOUHBIM 06'BEMOM J@HHBIX TIpU Goe-
BOit pabore.

KopenHoil MozaepHu3auuu mnop-
BEprHyTa CTAHIMS COIPOBOX/EHHUS
uesneid. Becb BbICOKOYaCTOTHbINA TPaKT
MpPUEeMHBIX YCTPONCTB NepeBe/ieH Ha
COBPEMEHHYIO 3JIEMEHTHYI0 6asy.
YacTUyHO 3aMeHEeH HM3KO4YacTOT-
HbIil TpakT. LlndpoBoil nmpueMHUK
BK/IIOYEH B HOBbII OJIOK MHAMUKATO-
pa nanpHocTU. [IpeTepnenu 3Hauu-
TeNlbHble U3MEHEeHUsI WHIAUKATOPbI
JIaJIbHOCTHU U yI7Ia MecTa.

— DTOo fano BO3MOXKHOCTb boee
YCTOHYMBOIO CONPOBOXK/E€HUS MaJIo-
pasMepHbIX Liesieil. AITOPUTMBI 3all-
Tbl OT ITACCHUBHBIX TIOMEX, YBOASILIUX
TI0 1aJIbHOCTH, HECHUHXPOHHBIX TIOMEX
npeTeprenay U3MeHeHUs BBULY NpU-
MeHEeHUs] LUPPOBBIX YCTPOMUCTB. DTO
y’Ke IporpaMMHBIe aJITOPUTMBI, KOTO-
pble TI0JIHOCTbIO a/JallTUPOBAaHbI 110
HOBYI0 Li(pOBYI0 anmnapatypy. B xone
HaTYpPHBIX WCIIBITAHUH B YCJIOBHUSX
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Cepbe3HOI TIOMEXOBO# 06CTaHOBKU
MBI 3Ty [IOMeXY Aa’ke He oLy THIIH, —
yrBepxaaet Cepreii Kynpuh.

OpnHo¥t U3 ocobeHHOCTEN Mofiep-
nuzauuu «Ocbl» cTano 00GHOB/IEHUE
TeJIeBU3MOHHO-0NITHYECKOTO BU3UPA.
Ha mpeanpusaTtuy He cTanu MeHATDb
IITAaTHYIO ONTHKY, HO 3/IeKTPOHHBII
610K, KOTOPBII KOHCTPYKTHUBHO pac-
TIOJIOXKEH Ha Kamepe, 3aMeHeH 0710-
KOM L[MPPOBOro MpreMa BUIEOCHT-
Hana. B HeM HaxozmuTcs nndposas
MaTpulia, A0CTATOYHO YYBCTBUTEIIb-
Hasl, YTO T03BOJIET BbIJABATh BO
BHYTPb ONEPaTOPCKOro OTceKa Ludg-
pPOBO¥ BU/IEOCUTHAJI.

BHyTpu omepaTOpCKOro OTCeKa
BMECTO LITAaTHOTO BUZEONPHUEMHO-
ro yCTpOMCTBa pacnonoxeH 610K
aBToMaTa CONPOBOXKZEHUS U OTO-
OpaskeHus. DTO [03BOJISET BU3UPY
COIIPOBOX/AATb 11e/I B aBTOMaTHye-
CKOM pexXuMe.

VcnblTaHus okasasny, YTo BUSKP
MOKET CONPOBOKATh CAMOJIET THIIA
Murl-29 unu fk-130 Ha gaabHOCTU [0
22 xunometpoB. besycnoBHo, npu
YC/IOBMM YKCTOTO Heba.

HlTaTHBIA CcYeTHO-pelawlIni
npubop CPII 3ameHeH Ha COBpeMEH-
HbII Berauciurens. OH onpezenseT
napaMeTpbl 30HBI ITycKa U GopMu-
pyeT KOMaH/y yIpaB/IeHHsl paKkeToM.

— Ho nomumo mrrataeix QyHKIMIA
B MOJIepPHU3MPOBAHHOM BbIYUCIIN-
Tesie ecTb (PYHKUHMS JJOKYMEHTHPO-
BaHus. Byznb To Goesas pabora uiu
TIPOLIECC TEXHUYECKOTO 00CITyKUBa-
Hua — npubop BClo MHBOPMALHIO
naHHbIx pabot ¢ukcupyet. Ee Mox-
HO OIlepaTUBHO CUMTATb U BbIBECTH
Kak B rpaduyeckom, Tak u Tabiuy-
HOM Bujie,— roBopuT Cepreit Kynpux

[IporpaMMa MHo3BOJSET paccyu-
TaTbh B3aUMHBbIE IAJIbHOCTH [0 LieJiek,
a TaKkXKe pacCYuTaTbh CKOPOCTb MoJle-
Ta U Bce 3T0 0OpMIsIETCs B BULE
rpaduka.

QEPHU3ALMS /GPGRADE

Pa6ouero Mecta KOMaH/upa B CTa-
poit «Oce» Het. Komanaupy pacue-
Ta MPUXOJUTCS BBIMOJHATD CBOU
$yHKUMM B C/IOXKHOM 06cTaHOB-
ke. Tenepb B MOJlePHU3UPOBAaHHON
«Oce» y KomaHzaupa ectb pabouee
MeCTO, IZle Ha 9KpaHe Aybnupyer-
cst Best MHGOPMALIHUS, YTO UMEETCS
Ha MHIMKATOpe KPyroBoro obsopa.
Kpome 3Toro, y kKomaHaupa oTo-
Gpaxkaerca uHbOpMaUUs, MOTyYa-
emas u3BHe. OCHOBBIBAsICh Ha 3TOM
uHbOpMaLY, KOMaHAUp pacyeTa
MoJy4yaeT BO3MOXHOCTb CO CBOe-
ro MecTa BblJaBaTh lieJieyKa3aHHs]
OmepaTopy MOUCKE, uTo, 6e3ycios-
HO, CKa3bIBaeTcs Ha ObICTPOTE U TOU-
HOCTH MPUHATHUS PELIeHNs 110 MOoU-
CKYy U YHUYTOXEHHIO BO3JYLIHOTO
MPOTHUBHHUKA.

low-frequency path has been partially replaced. A
new range indicator unit has been equipped with
a digital receiver. Range and elevation indicators
have undergone significant improvements.

“This modernisation has ensured more stable
tracking of small targets. Security algorithms
from passive range jamming, as well as asyn-
chronous jamming, have undergone changes
due to the use of digital devices. These are now
software algorithms that are fully adapted for
up-to-date digital equipment. During actual tests
in a dense-jamming environment, we did not even
feel this jamming,” says Sergei Kuprin.

A modernised television-optical sight is one of
the features of the advanced system. The company
has not changed the standard optical components,
but an electronic unit, which is structurally located
on the camera, has been replaced with a digital
video reception unit. It contains a digital matrix,
which is sensitive enough to allow the output
of a digital video signal inside the operator’s
compartment.

Inside the operator’s compartment, there is
an autotracking and display unit instead of the
standard video receiver. This allows the sight to
track targets automatically.

Tests have shown that the sight can track
the aircraft such as the MiG-29 or Yak-130 at a
distance of up to 22 kilometres, of course, if the
sky is clear.

The standard computer has been replaced with
a modern computer. It determines the parameters
of the launch zone and forms an instruction for
missile control.

“In addition to the regular functions, the
advanced computer has a recording capability.
Whether it is combat performance or a main-
tenance procedure, the device records all the
information of this activity. It can be quickly read
and displayed both as a graph and as a table,”
Sergei Kuprin says.

The programme allows you to calculate the
mutual distance to the targets, as well as calcu-
late the flight speed, and all this information is
presented as a graph.

There was not a commander’s workstation in
the outdated Osa. The crew commander had to
perform his functions in a difficult environment.
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[lononHuTeNnbHAS ONLMS MOZiepHU-
3aunu 6o0eBoit mamuHbl «OCA» ume-
eT OTHoIIeHHe K 1accy. Co3aHa Tak
HasbiBaeMasi 60pToBas uHGopMAaLy-
OHHO-OTpa’KawIasl yIpasJsoLas
cucTeMa — COBpeMeHHas TaHesb,
KOTOpas npeJcTaBageT coboi uHau-
KaToOp CO BCTPOEHHBIM KOMIIbIO-
TepoM. Ero ocHoBHas QyHKUuS —
oToOpaskeHHe COCTOSHUSA CUCTEM
IIAcCH, KapTbhl MECTHOCTU U TEKY-
LL[Er0 110JI0’KEeHHs] MaLlKHbI, HATIOMHU-
HaHHe MeXaHUKY-BOJUTEN0 O BO3-
HMKAIOLIMX HELITATHbIX CUTYaLMsaX
Y CpPOKaX OYEpPEefHOTO TEXHHUUECKO-
ro 06C/TyKUBaHMSL.

Eme opgHa onuus — npumeHe-
HHE COBPEMEHHOI CHCTeMbI HOYHO-
O BOXK/IEHHSI.

— Hamu Gbuna ucreiTana sta ore-
YyecTBEeHHasl CHCTeMa Ha OJIHOM U3
TIOJIMTOHOB, U OHA N0Ka3asa OTINY-
Hble pe3y/brarsl. Te mpubopbl HOUHO-
IO BU/IEHUs1, KOTOPBIE UCII0/Ib3YIOTCS

ceituac B Boopy»keHHbIX cunax Pecry6-
nuku benapych, UMEIOT He0CTaTKMU.
U kauecTBO 0TOOpaXKEHKS CTPA/AET,
a B CJIydae pe3Koil BCIIBIIIKY CBETa
IIPOMCXOJUT OCJIeIIeHHe BOAUTEIS.
Hama cucrema TakuM MHUHYCOM He
obnazgaet. JTO, MO CYyTH, TEIJIOBU-
30p. [Ipruem Takoil UCTOUHHUK Tem-
714, KaK OrOHb, He 3aloJjIHSEeT Bech
JManasoH. A JIMIIb Ty 4acTb 3Kpa-
Ha, I7le OH peaslbHO TOPUT,— TOBO-
put Ceprei#i Kynpus.

C 2017 rona Ha npeANpUATHY Haya-
Ta paboTa 110 MepeBo/ly 3TOM MAIHHbI
Ha HOBYIO KosecHywo 6asy. [Tocras-
JieHa 3a/iaua IpUMeHNTb B KauecTBe
KOJIeCHO# 6a3bl aBBTOMOOHIIb, KOTOPbIHA
CepUIHO BBIMYCKAETCsI OeNopycCKu-
MU aBTocTpouTensmu. Ha BbicTaB-
ke MILEX-2019 saBofuaHe nnaHupy-
I0T [0Ka3aTh 3Ty GOEBYI0 MAILKHY.

CymecTBeHHbIE M3MEHEHUs KOC-
HYJ/IMCb TPAHCIOPTHO-3apsbKaroIeit
mauuHbl 3PK «OCA». Ha neit ycra-
HOBJIEH COBpPEMEHHBINl MaHUIyIs-
TOp, HO I7IaBHas QMUIIKA 3aKioya-
€TCs1 B TOM, YTO, IOMHMMO LITATHOTO
IaKeTa pakeT, OHA MOXET TpaHC-
IOPTUPOBATb PAKeTbl B KacceTax
B KonuecTBe 10 24 mtyk. CerogHs
paKeTbl B KacceTax TPaHCIOPTHPY-
I0TCSl CIellMa/IbHbIMU TO/Zipaszere-
HUSIMU Ha TPAHCIOPTHBIX MalIHAX.
MopepuusuposanHas T3M yHuBep-
canbHa. OHA MOXeT TIPUMEHSTbCS
U B OTHEBBIX, M B TEXHUYECKUX I10/I-
paszieneHusx.

[To MHEHMIO 9KCIIEPTOB, KaUTasb-
HbI} PEMOHT U yI1yO/ieHHasa Mozep-
Husauus 6oeBoit Maumabl «Oca» Ha
2566-m 3aBone obecrieynBaeT mpoj-
JIeHHe CPOKOB ee 9KCIUTyaTaliy Ha
10-15 net u moBbIIIAET NOMEX03a-
LMIIEHHOCTb, YTO MO3BOJsAET 0be-
CIIEUMTb HaziesKHOe OOHapyKeHHe
U YHUYTO)XEHHE Masopa3MepHbIX
uesei, nosbiaer obuyo addex-
TUBHOCTb G0€BOW MallIMHbL.

MOAEPHMBA“MH/.IPGR:

Now, in the upgraded Osa SAM system, the
commander has his workstation where all the
information that is on the plan position indicator
is displayed on the screen. In addition, information
received from the outside is rendered on the com-
mander’s screen. Based on it, the crew commander
gets an opportunity from his position to provide
target designation to the search operator, which,
of course, affects the speed and accuracy of the
decision to detect and destroy the enemy aircraft.

An additional option for upgrading the Osa
combat vehicle is related to the chassis. An
on-board information display and control system
has been produced — a state-of-the-art board that
is an indicator with a built-in computer. Its main
function is to display the status of the chassis
systems, ground maps and the current position of

the vehicle, to alert the driver about emergency
situations and maintenance operation terms.

Another option is the use of an advanced night
driving system.

“We tested this domestic system at one of the
firing ranges, and it showed excellent results.
The night vision equipment used now in the
Belarusian Armed Forces has weaknesses. Dis-
play quality is not very good, and a sharp flash
dazzles the driver. Our system does not have
such disadvantage. This is technically a thermal
imager,” says Sergei Kuprin.

Since 2017, the company has been working
to mount the Osa on a new chassis. The task is
to use the chassis that is serially produced by
Belarusian automotive companies. 2566 REARP
plans to show this combat vehicle at MILEX 2019.

The Osa system’s transloader vehicle has
been significantly upgraded. It is fitted with a
modern manipulator, but the main feature is that,
in addition to the standard missile package, it
can transport missiles in holders in quantity of
up to 24 pieces. Today, missiles in holders are
transported by special units on transport vehicles.
The upgraded transloader vehicle is multipurpose.
It can be used by fire and technical service units.

According to experts, the comprehensive
modernisation of the Osa combat vehicle at
2566 REARP extends its operation for 10-15
years and enhances its jamming resistance to
ensure reliable detection and destruction of
small targets, as well as increases efficiency of
the combat vehicle.
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