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Benopycckas 060poHKa cTapaeTcs paboTaTb Ha NepcnexkTuBY, TLLATENbHO
npocYnTbiBasi CBON AEACTBUS HA HECKOJIbKO LLUAroB Bnepes, 3aknagbisas
B cO34aBaeMoe u3genve noTeHuuan ansa aanbHenwero pa3sBuTus, ¢ yye-
TOM U3MeHeHUs1 hOPM U MeTO,0B BeAeHUS BOWH

OcHalleHHOCTb BOWCK COBPEMEHHbIMU BpOHEMaLLMHaMK, CMOCOBHBIMY He
TONbKO BbICTPO NpeofoneBaTb 6omnbLUME PACCTOSHUS 1 06ecneyunBaTh 3aLUmTy
CBOEro 3KMNa)ka, Ho 1 BbITb MaHEBPEHHBLIMY, Mesi NMPY 3TOM MOLLHOe BOOpPY-
YKEHNEe,— OfHO U3 Ba)KHENLMX YCNOBUIA Nobeabl B COBPEMEHHbIX BOEHHbIX
koHdnmkTax. OfHa 13 HOBMHOK — MepBbIi Genopycckuii GpoHeTpaHcnopTep
BTP V-2, paspaboTaHHbiii Ha OAO «MuHCKWIA 3aBof, KONECHbIX Taradeny. Pa-
60Tbl Hag, HUM HavYanucb Bo BTOpoit nonosuHe 2020 rofa, a B NPOLUSIOM rogy
OH BbI3Ban a)kMoTax Ha BbicTaBke BoopyxkeHnin MILEX B MuHcke 1 nosTopun
ycnex Ha BOeHHO-TexHn4YeckoM dopyme «Apmus» B NogmockoBbe.

OceHblo NPOLUNIOro roga Havanucb nccrnegoBaTenbCKUe UCNbITAHUS 3TOMN
60eBoi MaLLnHbL. OHV NOATBEPANIIV BCE 3asiBIEHHbIE paHEe XapaKTepPUCTUKM,
a TaKkXXe onpenenunv noTeHuman ans nx nosbiweHus. Celiyac BegyTcs paboTbl
no onpeneneHnto 3proHOMVIKK, NMPOBEPKE TArOBO-AMHAMUNYECKNX XapaKTepu-
CTUK.

CranbHol MoHcTp ¢ Hagnvcbio VOLAT (BOTATbIPb.— Pep,) Ha 6opTy Brios-
He NoATBEPXKOAET CBOE Ha3BaHNE — TaKOM Ye BHELLHE MOLLHbIA 1 YBEPEHHbI
B cebe 6oraTblpb. TexHMKa 3Ta He TOJbKO rPO3Hasi, HO U JOBOJIbHO ObICTpas, He-
CMOTpPS Ha rabapuTbl. YrHaTbCs 3a Hel No LWocce — Ta ele 3agaya. KoHCTpyk-
TOPbI 3aM0XKWM MaKcUManbHy ckopocTb 110 KM/4, HO BpoHeTpaHcnopTep,
roBopsT, nget n sce 130.

OKpaH KpyroBoro 0630pa, MOHUTOP, Ha KOTOPOM OTOBpaXaeTcst COCTos-
HMe CUCTEM,— BHYTPU MaLUVHbl €CTb BCe A1 KOMbOPTHOro BoXAeHMS. Takxke
npenycMoTpeHa BO3MOXHOCTb PEFYIMPOBaHMS NOAKAYKM KOJlec B 3aBUCHMO-
CTW OT MECTHOCTH, No KoTopoit aeuraetca TP, B Tom uncne nostomy VOLAT
MOXHO CMEJI0 CYMUTaTb CBOEro pofa BE3OEXOL0M CPeamn MallvH 3TOro Knacca.

BoT 4To pacckasbiBaeT 06 3TOM YHUKANBHOW TEXHMKE BEAYLUNIA NHXXEHEP-
KOHCTpYKTOP MUHCKOro 3aBofa KonecHbix Taraden JeHnc Mopo3os:

- Pamiinb HAGHGYIIAH
Ramil NASIBULIN

®doT0 aBTOPA
Photos by the author

The Belarusian defence industry is trying to work
for the future, carefully calculating its actions for
several steps ahead, and building the potential
for further development into the created product,
taking into account changing forms and methods
of warfare.

Equipping troops with modern armoured vehicles
capable not only of covering long distances quickly
and protecting their crews, but also of being ma-
noeuvrable with powerful weapons is one of the
most important conditions for victory in modern
military conflicts. One of the novelties is the first
Belarusian BTR V-2 armoured personnel carrier de-
veloped at Minsk Wheel Tractor Plant JSC (MWTP).
Work on it started in the second half of 2020, and
last year it caused a stir at the MILEX exhibition
in Minsk and duplicated its success at the ARMY
military-technical forum in Moscow Region.

The research tests of the vehicle began last au-
tumn. They confirmed all the previously announced
characteristics and also identified the potential for
theirimprovement. The vehicle is now undergoing er-
gonomics and traction-dynamic performance testing.

The steel monster with the inscription VOLAT
(BOGATYR.— Ed.) on the side quite confirms its
name — looks as powerful and confident as a bo-
gatyr. This vehicle is not only heavy, but also quite
fast, despite the size. It is a real challenge to catch
up with it on the high road. The designers built the
maximum speed of 110 km/h, but the armoured per-
sonnel carrier is said to reach even 130 km/h.
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— C yuyetom komnoHoBku BTP, gnsa Hero 6bina paspaboTaHa nHAMBMAYanb-
Has TPaHCMUCCUS: MOHVKEHHbIE KOSIECHbIE MOCTbI, PeAyKTOPbl C YyMeHbLLEH-
HbIMW BbICOTHBIMU MapameTpamMu, pa3gatoyHas KOpobKa C ropU30HTaNIbHbIM
pacnonoXeHneM BXOLHbIX, BbIXOAHbIX Banos. Kpome Toro, otaensHo yaensnoch
BHVMaHMEe BO3MOXHOCTI OMepaTBHOr0 BOCCTAHOBMEHUS, PEMOHTa MaLUVHbI,
TO ecTb BCS cunosas yctaHoBka B BTP pa3melyeHa Ha co6CTBEHHOM nogpam-
HMKE CO CBOVIMM CUCTEMAMU OXNaXXOEeHMs, CMa3Ku, YTO No3BonsieT 6e3 cnvea
OCHOBHbIX TEXHUYECKMX XKNAKOCTEN [EMOHTMPOBATb BCIO CUIIOBYIO YCTAHOBKY,
ObICTPO 3aMeHUTb €€, M MaLlUMHA CMOXKET Aarblle BbIMOJHATb NMOCTABIIEHHYO
3apavy.

[un3zaiiH V-2 npyHuMnmuanbHO OTiIMYaeTCst OT KOHLENUUN NPeabIayLIMX aHa-
nornyHbix paspabotok npeanpusatusa. Kak noscHun deHnc Mopo3os, B ero
ocHOBe — GYHKLUMS NnaByvecTy, NpedycMaTprBatoLLas MakCMmanbHoe BOAO-
n3MeLleHne ANna CBoMX MaccorabapuTHbIX NokasaTtenein. TMM 1 obycnasnu-
BaeTCs BbICOTa Koprnyca ¢ Bblbopkamu no 6optam. OcTpbliii Hoc BTP — ang no-
BblLLEHWS BANNNCTUYECKOW 3aLUMTbI, BOCTUrAEMO, B TOM YMCIE 1 32 CHET YroB
HaKoHa BPOHEBbIX NTMCTOB KaroTa, @ Tak)Ke NOBbILUEHUSI XapaKTePUCTUK Nna-
By4YecTW. M Kak okasanocb, 60bLIMHCTBO COBPEMEHHbIX 3apybOexHbIX aHano-
rOB VMET CXOXKMi € V-2 BHELWWHWIA BUA. 30eCb Ha NepBOM MecTe GyHKLMOoHar,
1 NLWb Nocre onpeneneHns rabapuToB 1 KOHOUIYpaLMy Kopryca — BHELLIHWIA
BN M3Oenus.

HanomHum, BTP V-2 — yeTbipexocHasi nonHonpuBogHasi 6poHMpOBaHHas
6oeBas MallMHa cpefHel BeCOBOI KaTeropuu, cnocobHas npeononesaTtb Bo-
OHble nperpaabl. [Jna aTux uenen y Hee eCTb ABa BOAOMETHbIX ABVXUTENS, CU-
CTeMa CUrHanusaLumm O Hann4mMm Boabl B KOPMyCe 1 BOOOOTKauYnBatoLme Ha-
cocbl. B otnnume, ckaxkem, ot Toro xe bTP-80 3mech BbibpaHa KOMMNOHOBKaA
C NepeHVM pacnonoXeHemM CUNoBoro arperata kak y BMI-2, cuntatowasncs
6onee 6e3omnacHON ANg fAecaHTa 3a CYET CNeLUVBaHKS Yepes KOPMOBYIO YacTb.

BHyTpu Kkopnyca Tpu oTaeneHns — ynpaBrieHns ¢ BoguTerieM-MexXaHUKoM,
60eBoe Cc onepaTopoM-HaBOAYNKOM Y KOMaHOMPOM, a TaKXXe AeCaHTHOe Ha
BOCEMb YenoBek. [lononHntenbHas 3almTa oT yagapHOK BOMHbI NPy NogpbiBe —
3HepronornoLwatoLne cngeHns n nogeecHom non. KonguunoHep gns komoop-
Ta 1 GUNBTPOBEHTUNSILMOHHAS YCTAHOBKA A5 3aLMTbl OT OPY>XXNSi MacCOBOrO
nopaxeHus. Boicagka gecaHta — vyepes ruapaBnnyeckyto annapenb B KOpME,

An all-around screen, a monitor displaying sys-
tem status — everything inside the vehicle is there
for your driving comfort. The VOLAT also has the
ability to regulate wheel inflation depending on the
terrain on which the BTR is travelling, that is why it
can also be considered as an on-and-off the high-
way vehicle in its class.

Here's what the lead design engineer of MWTP
Denis Morozov says about this unique vehicle:

“Taking into account the layout of the BTR, an in-
dividual transmission was developed for it: lowered
wheel axles, reduction gears with reduced height
parameters and a transfer box with horizontal input
and output shafts. In addition, special attention
was paid to the possibility of quick recovery and
repair of the vehicle, i.e. the entire power drive unit
in the BTR is placed on its own sub frame with its
own cooling and greasing systems, which enables
the entire power pack to be dismantled without
draining the main technical fluids and quickly re-
placed and the vehicle then will be able to continue
performing its intended task”.

The V2 design is fundamentally different from
previous similar developments of the company. As
Denis Morozov explaing, it is based on the buoyan-
cy function, which provides maximum load afloat
for its weight-size parameters. This determines
the height of the hull. The sharp nose of the BTR
is for increased ballistic protection achieved by
slope angles of the armour plates of the bonnet
and for increased buoyancy characteristics. And
as it turned out, most of the modern foreign coun-
terparts have a similar look to the V2. Here, func-
tionality comes first, and only after defining the

OcHoBHbIE TeXHNYECKHE fiaHHble
bTP M3KT-690003:

lonxas macca— 22 000 kr

MakcumanbHas ckopocTb — 110 Km/u

MakcumanbHas ckopocTb Ha nnasy — 10 km/y
MouwnocTb aBuratens —550 n.c.

bannucTuueckas sauyuta— bp4 (TOCT 34282-2017)
MpotusoMunHas 3auuta—2a/2b (STANAG 4569)
Jxunan—11(3+8) uenosex




MMEIOLLLYHO OOMONHUTENbHYIO ABEPb AJ19 9KCTPEHHOM 3BaKyaLMm Ha cny4ai no-
BPEXAEHVS NN OTKa3a r’MAPOCUCTEMDI.

[OunszenbHbli wectTnumnmHppoBblin 550-cunbHbli gBUratenb 1 rmgpomexa-
Huyeckas AKIIT cocTaBnstoT oguH CUOBOM BMOK, NErKO AEMOHTUPYEMbIN
Ans obcnyxuBaHms 1 pemoHTa. lNogBecka — He3aBMCUMas OOHOPbIYaXKHas
rnaponHeBMaTnyeckas, obecneyrBatoLLas BbICOKYHO MPOXOANMOCTb W NiiaB-
HOCTb Xofa no 6e30opoXxblo. beckamepHble WKHbI Ben-248 npu nospexae-
HUW CNOCObHbI obecneunBaTb ABUXEHNE MALLMHbI CO CKOPOCTbIO A0 20 Km/Y
Mo rPYHTOBbIM LOPOram.

B kauyectBe KoMnnekca BoopyxeHus Ha V-2 yctaHoBneHa 6awHa BMI1-2
¢ mopepHusnpoBaHHoi cneumanuctamm OAO «lMeneHry» cuctemoi ynpaene-
Hust orHeM. OHa nmeeT 30-MM aBTOMAaTUYECKYO NYLLKY, CNapeHHYyto ¢ 7,62-MM
TaAHKOBbIM NyfIeMETOM, MOAYIb NOCTAHOBKM AbIMOBbIX 3aBeC « Ty4yay, yCTaHOB-
Ky MTPK. MyLwkKa nmeeTt ABYXNNOCKOCTHYO LMPPOBYIO CUCTEMY CTabumnsaumu,
a NpuLenbl HaBoOYMKa N KOMaHAMpa OCHaLLEHbl COBPEMEHHBIMU TENEBU3MOH-
HbIMU 1 TEMNNIOBU3NOHHBIMU KaMepaMu.
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dimensions and configuration of the hull — the
product appearance.

The BTR V-2 is a four-axle, all-wheel drive,
medium-weight armoured personnel carrier with
off-bridge mobility. For this purpose, it has two
water jets, a water alarm system and water pumps.
In contrast to the BTR-80, the BTR V-2 has for-
ward power unit configuration similar to the BMP-2,
which is considered safer for dismounting of sol-
diers through the stern section.

Inside the hull, there are three compart-
ments — a control compartment with a driver-
mechanic,acombat compartment with agunnerand
commander, and a mounted troop compartment for
eight personnel. Additional protection against blast
damage is provided by energy-absorbing seats and
a suspended floor. There is an air conditioning for
comfort and a filtration unit for protection against
weapons of mass destruction. The dismounting is
carried out through a hydraulic stern ramp with an
additional door for emergency evacuation in case
of damage or hydraulic system failure.

The 550hp six-cylinder diesel engine and the hy-
dromechanical automatic gearbox form one power
unit that can be easily removed for service and
maintenance. The independent single wishbone
hydro-pneumatic suspension provides high cross-
country capability and off-road smoothness. The
Bel-248 band tyres are capable of providing up to
20 km/h on soil roads if damaged.

The BTRV2is equipped with a BMP-2 turret with
an upgraded by Peleng JSC combat control system.
It has a 30 mm automatic cannon coaxial to a 7.62
mm PKT, Tucha blanket module, and an anti-tank
guided missile system (ATGMS). The gun has a du-
al-flat digital stabilisation system and the gunner’s
and commander’s sights are equipped with modern
TV and thermal imaging cameras.

“Today we are exhibiting the dummy installation
of the breadboard of the BTR, but the first proto-
types in two versions are already in production at
the MWTP’s R&D shop. They are being developed
to the specifications of the Defence Ministry. It is
too early to reveal all details of the military require-
ments, but we can already mention a few points.
For example, the vehicle will have an increased ar-
mour class and an anti-spall liner inside the hull.
There are plans to increase power-weight ratio, re-
fine the suspension with the ability to adjust the
clearance. A heavy non-floating version equipped
with applique armour may be available in the future”.

According to the MWTP’s design team, the BTR
V-2 consists of 90 per cent domestic components.
This makes it possible to produce quickly the num-
ber of armoured vehicles the customer needs, even
taking into account various sanctions.

Two main versions of the MZKT-690003—010
armoured personnel carrier with an upgraded
BMP-2 turret and MZKT-690003—-020 with the
ADUNOK-BM30 module are under development
now. By the way, the latter is being finalised spe-
cially for the BTR V2 by Vitebsk Display Design Of-
fice JSC to meet the requirements of the military
authorities. Thus, the new version of the module will
have the ability to launch anti-tank guided missiles.
The prototypes are planned to be sent out for pre-
liminary tests by the end of this year. The plant is
capable of mastering serial production in the short-
est possible time, and in the event of a large state

02]2022

MepcnekTuBHbIE pa3pa6oTku | Advanced Solutions

Ceituac ny6nvke oeMoHCcTpupyeTca makeT npototuna BTP, Ho B akcnepu-
MeHTanbHoM Lexe M3KT yrke nget npoLecc U3roToBEHNS NEPBbIX OMbITHbIX
00pasuoB B OBYX UCMOMHEHNsX. PaboTa Hag HUMW BeOETCS MO TEXHUYECKO-
My 3agaHuto MuHuctepcTea o6opoHbl. O3ByUnBaTh BCE AeTany TpebosaHuii
BOEHHbIX MOKa eLLE PaHO, HO O HECKOMbKMX MYHKTax CKasaTb YXXe MOXHO. Tak,
B MallMHe YBEeNMYnUTCA Knacc 6pOHMPOBaHNS OTOENbHbBIX 3/IEMEHTOB KOH-
CTPYKLUN 1 NOSABUTCS MPOTMBOOCKONOYHbIN Noaboin BHyTpu kopnyca. EcTb
nnaHbl N0 YBENNYEHWNIO YOENbHOW MOLLHOCTM, [OPaboTKe NOABECKN C BO3-
MOXXHOCTbIO PErynmpoBKU KipeHca. BoamoxxHo, B ByayLiem nosasutcs Ta-
»Kenasi He NnaBatoLLas Bepcus, OCHalleHHas HaBeCcHo 6poHeri.

Mo cnoBam KomMaHAbl KOHCTPYKTOPOB MUHCKOro 3aBofa KOSIECHbIX TAra-
yen, BTP V-2 Ha 90 npoLEeHTOB COCTOUT U3 OTEYECTBEHHbIX KOMMEKTYIOLLMX.
2T0 faeT BO3MOXKHOCTb BbICTPO NPOU3BECTU HEOOXOANMOE 3aKa3uMKy KO-
YeCTBO GPOHEMALLNH JAXKe C YH4ETOM PasfNYHOMO POAa CaHKLMIA.

Celiyac e npoBoauTca paboTa Mo CO3[aHMIO ABYX OCHOBHbIX Bapu-
aHToB BTP M3KT-690003—-010 ¢ MopgepHM3npoBaHHoi 6awwHeli BMI1-2
1 M3KT-690003—-020 c komnnekcom ALLYHOK-EM30. K crnoBy, nocnegHuii
ceivac B Butebeckom Kb «ducnneiny popabatbiBaeTcs cneyyanbHo ans V-2
C y4yeTom TpeboBaHNM BOEHHbIX. Tak, B HOBOM BapuaHTe y MoAyns NosiBUTCS
BO3MOXXHOCTb nycka [MTYP. OnbiTHble 06pasLibl MaHMPYETCA OTNPABUTL Ha
npeaBapuTeNbHbIE UCMbITaHMS elle OO KOHLa 3Toro roga. 3aBog, cnocobeH
OCBOUTb CEpUNHOE NPOM3BOACTBO B KpaTyalilume CpoKu, a B cny4dae 6osb-
LLIOro rocsakasa rotoB K CO34aHuio JOMNONHUTENbHbIX MPON3BOACTBEHHbIX
MOLLHOCTEN A5 3TUX Lenen.

Takyke CTOUT OTMETUTb, YTo cenyac Ha M3KT BHeapsieTcs KomniekcHas
cucTemMa aBTomMaTu3aumm nponseoacTea. Bee paboTthbl AnsaliHepbl, KOHCTPYK-
TOPbI N TEXHOSIOMM OCYLLECTBASIOT B €4MHOM NPOrpaMMHOl Cpeae CUCTEMbI
«Bbasncy. Kaxkaplil U3 HMX B pexxnme peanibHOro BpeMeHu BUAUT, Kak Me-
HsIeTCS n3penve, Haf KoTopbiM OHW paboTatoT. bnarogaps atomy BeayLmii
KOHCTPYKTOP MOXET ONepaTMBHO BIUSTb Ha CUTYaLMIO, 9KOHOMS BPEMS 1 pe-
cypcbl. IMeHHO no Takol MIHHOBALMOHHOW TEXHONOMMY CErofHSA 1 co3aaeTcs
nepBblii 6enopycckuii GpoHeTpaHcrnopTep. o oLeHKaM aKCNepPTOB, MalLHa
nony4mnacb OENCTBUTENbHO AOCTOVHOM, HE YCTyMNaloLWen, a Mo HEKOTOPbIM
napamMeTpam 1 npesBocxoasilel 3apybexHble aHanoru. K cnoy, nHTepec
K MaLUMHe CO CTOPOHbI psifa CTPaH YKe ecTb, a 3Ha4nT — ByAeT 1 crnpoc.

order is ready to create additional production facilities
for this purpose.

It is worth noting that MWTP is now implementing
a comprehensive production automation system. De-
signers, engineers and technologists carry out all their
work in a single software environment of the BASIS
system. Each of them in the real-time mode sees how
the product on which they are working is changing.
This enables the leading designer to influence the sit-
uation quickly, saving time and resources. It is exactly
thisinnovative technology that is used today to create
the first Belarusian armoured personnel carrier. Ac-
cording to experts, the vehicle is really worthy, not in-
ferior but in some aspects even superior to its foreign
counterparts. By the way, a number of countries have
already expressed their interest in the vehicle, which
means there will also be demand for it.

Main Technical Specifications
of the BTRMZKT-690003:

Curb weight — 22,000 kg

Maximum speed — 110 km/h

Maximum speed afloat — 10 km/h

Engine capacity —550 hp

Ballistic protection — Br4 (GOST 34282-2017)
Mine protection — 2a/2b (STANAG 4569)
Seating capacity — 11 (3+8) personnel




Will Detect
Everything!

The Klen short-range surveillance radar
~ will detect any ground and low-altitude
- air target

OAO «ANEBKYPN», 3aHnmarowee B benapycu
nepeaoBsble NO3ULUM B 06/1acTU paanooka-
LMW U CUCTEM YNPaBMEHUs, B HacTosILLLee BpeMs
pa6oTaeTt Haa co3gaHuem PJ/IC 6nvkHen pas-
BeAKu nog HassaHuem «Knen». Mpegnpusatue
o6napaet co6CTBEHHbIM MPOM3BOACTBOM U3ae-
NI BOOPY)XE€HUS, BOBHHOW 1 cneuuanbHon Tex-
HWUKW, 3NeMeHTHOI 6a30/ U BOCTPEe60BaHHbIM
KOMIUIEKCOM MHXXWUHUPUHIoBbIX ycnyr. 0 nep-
CNEeKTUBHO pa3paboTKe, KOTOpasi, HECOMHEHHO,
CTaHeT 3HaKOBOW A5 NpeAnpuUsaTUS, KOPPecnoH-
AeHTy «BIK. Benapycb» paccka3anu ero gupek-
Top Bnapgucnae HoBak M Hay4HbIii pyKOBOAUTE b
NpoeKTa A0KTOP TEXHNYECKNX HayK npodeccop
Cepreii lenctep.

C AJVWHaMUYHBIM pa3BUTUEM 606BOI>'I TeXHHUKH,
IIOSIBJIEHHEM HOBBIX CHUCTEM BOOpY)KEHI/IH cyme—
CTBEHHO M3MEHUJINCh MeTOObl 1 CHOC06LI Bene-
HUA BOMHBL PaHee Kj1accMueCKUMHU BO3QYUIHBIMU
LeJIIMU ObUTH UCTPeOUTENH, IITYPMOBUKY, 6OM-
GapJZ[I/IPOBH.lI/IKI/I, a TaK>Ke BepPTOJIeThI U KpblJIaThIe
paKkeTsl. Ceifyac K HUM I[OﬁaBI/IJ'II/ICI: pas3inyuHbIe
6eC1‘II/IJ'IOTHBIe JieTaTe/IbHbI€ aIlllapaThl (,I[pOHBI,
KBagpo- U MYJ'IBTI/IKOI'ITepr), npencraBidomiue
cepbesHoe U BecbMa 3QeKTUBHOE OpPYIKHUE, CIIO-
CcoOHOe HaHECTH CephesHBIN YPOH MPOTUBHUKY
B TEXHHUKE U JKUBOM CHUJIE.

CeropiHsi OCTPO BCTaJI BONpOC: KaK Goporses,
ocoﬁel-n-lo B 611![)Kl-leii 30He€, C TAKHM «HEKJIaCCHYe-
CKHM>» CpeACTBOM Ha3€MHOr0 IopakeHHus BOMCK?

— M= HpoaHaJII/IBI/IPOBaHI/I Hallli BO3MOJKHO-
CTHU U IIOHAIU, YTO KaK CHUCTEeMHBbIe pa3pa60T-
YUKW MO>KEM BHECTU CBOU BKJIa[, B DTy IIOKa

ALEVKURP JSC, which takes a leading position in
Belarus in the field of radars and control systems,
is currently working on the creation of a short-
range surveillance radar called Klen. The enter-
prise has its own production of weapons, mil-
itary and special equipment, an element base
and a complex of engineering services in demand.
About the promising development, which will un-
doubtedly become a landmark for the enterprise,
the correspondent of “VPK. Belarus” was told
by its director Vladislav Novak and the scientif-
ic supervisor of the project, Doctor of Technical
Sciences, Professor Sergei Geister.

With the dynamic development of military
equipment and new weapons systems, warfare
have changed significantly. Previously, classic
air targets were fighters, attack aircraft, bombers,
as well as helicopters and cruise missiles. Now
they have been supplemented by various un-
manned aerial vehicles (drones, quadcopters and
multicopters), which are serious and very effec-
tive weapons capable of inflicting serious dam-
age to the enemy in equipment and manpower.

Today, the question has become acute: how
to deal, especially in the near zone, with such
an “unconventional’” means of ground destruc-
tion of troops?

“We have analysed our capabilities and real-
ised that, as system developers, we can contrib-
ute to this still little-developed, but highly de-
manded area,” said Vladislav Novak. “Our main
task is to make a reliable radar that effectively
detects all classes of ground and low-altitude
targets.”

34 BOEHHO-TNPOMBILUMEHHBIN KOMIEKG. BENAPYCb | MILITARY-INDUSTRIAL COMPLEX. BELARUS 02 ] 2022

MaJIOOCBOEHHYI0, HO BechbMa BOC-
TpeboBanHyw chepy, — paccraszan
BnapgucinaB HoBak. — Halra rimaBHas
3aJauya — CAelaTh HaJeKHBIN pa-
IH0JIOKATOP, KOTOPBIN 3 dexTHBHO
IleTeKTUPYeT BCe KJIacChl HA3eMHBIX
¥ MaJIOBBICOTHBIX I[€JTeH.

«Ksen» cosgaeTcs ¢ akI[eHTOM Ha
TO, UTO OH HOJIKEH ObITh OIITHMAaJIb-
HBIM IIO 3aTpaTaM, TPYLOEMKOCTH
¥ TexXHOJIOru4YHOoCTU. HoBuHKa pas-
pabaThIBaeTCs 38 CPELCTBA IPEAIpH-
SITUSI, YYUTBHIBAET 3aMPOCHI U TIOTPe6-
HOCTH MOTEHIHAIbHBIX 3aKa3UHKOB.

— UYro kacaetcs rabapUTHBIX pas-
MepOB IOTOBOT'O U3[ENus, TO 3LeCh
MBI OPUEHTHPYEMCs Ha er0 MOOHUITb-
HOCTb, UHAUe IOBOPSI, HA BO3MOJXK-
HOCTB IIEPEHOCKH YCTPOMCTBA OMHUM
yenoBekoM. Kpome o6GHapy KeHHs

MepcnekTuBHbIE pa3pa6oTku | Advanced Solutions

6eCIMUIOTHUKOB, a TAKKe BepToJIe-
TOB U JIEFKOMOTOPHBIX CaMOJIETOB,
BBITOJTHSIOIINX II0JIET Ha IIpefielb-
HO MaJIbIX BbIcoTax, «Kien» Moxer
MIPUMEHSIThCST HeBONbIINME apMei-
CKUMH IOApa3fesIeHUusIMU (oTherne-
HUe, B3BOJ) KaK ONEePaTUBHBIN JIO-
KaTop [JIsi ONpe[esieHUs] MeCTOIIO-
JIO)KEHHUsSI Ha3eMHBIX IBYDKYIINUXCS
Lese (ropeil, KOIecHOM, I'yCeHnY-
HOM TexHUKH). Tak)ke BO3MOKHO
€ro COBMEIIlEHHE CO CTPEIKOBBIM
OpY’KHeM, HaIllpuMep, YCTaHOBKa Ha
CTBOJIE KPYIIHOKaIHOEepHOro myse-
MeTa. VIHTerpiHpOBaHHOCTb C BOOPY-
SKEHHEM HMMeeT MPHUHIUIIHAIbHOe
3HaYeHUe, TaK KaK B 9TOM cCiIydae
ero Mo>kHO 3¢ PeKTUBHO IIPUMEHSITH
HOYbI0 6e3 JOPOroCTOsIIIel OIITUKY,
K TOMY JKe He ITO3BOJISIOIIElN BECTH

(> «KneH» cTaHeT Hafle)XHbIM PaAN0/IOKaTOPOM,
Cnoco6HbIM 3(h(heKTUBHO AETEKTUPOBaTb BCE KNaccCbl
Ha3eMHbIX 1 ManoBbICOTHbIX Lienen. Kpome Toro, oH
DOMKeH 6bITb ONTUMabHbIM N0 3aTpaTaMm, TPYA0EMKOCTU

U TEXHOJIOTMYHOCTW.

(>Klen will become a reliable radar capable of effective
detecting of all classes of ground and low-altitude
targets. In addition, it should be optimal in costs, labour
intensity and manufacturability.

Klen is created with an emphasis on the fact
that it should be optimal in terms of costs, la-
bour intensity and manufacturability. The nov-
elty is developed at the expense of the enter-
prise, taking into account the requests and
needs of potential customers.

“As for the overall dimensions of the finished
product, here we focus on its mobility, in other
words, on the ability to carry the device by one
person. In addition to detecting drones, as well
as helicopters and light aircraft flying at ex-
tremely low altitudes, Klen can be used by small
army units (squad, platoon) as an operational
radar to determine the location of ground mov-
ing targets (people, wheeled or tracked vehi-
cles). It is also possible to combine it with small
arms, for example, installing a heavy machine
gun on the barrel. Integration with weapons is
of fundamental importance, since in this case
it can be effectively used at night without ex-
pensive optics, which also does not allow a full
view of the area. In the headphones, the shooter
operator receives maximum information about
the enemy, the nature of his actions, including
whether the enemy is hit or not.”

In addition to targeting a special means of
fire, Klen will successfully cope with its recon-
naissance function — automatic mapping, de-
tection, measurement of coordinates and track-
ing of ground and aerodynamic targets.

“We deliberately did not pursue long ranges,
we focused on the locator's emission security,’
says Sergei Geister, scientific director of the
Klen programme. “We are armed mainly with =
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(> NpeanpuaTne pacnonaraeT BbICOKOKBaNN(ULMPo-
BaHHbIMU HaY4YHbIMU U UHXXEHEPHO-KOHCTPYKTOPCKUMU
Kagpamu, 061aaalowMm onbiTOM CO34aHNA U MOAEPHU-
3auumm pagmoIoKauMoHHON TEXHUKN C UCNOIb30BaHUEM
HOBEMNLUNX TeXHOoMorun undposon 06paboTKn paanono-
KaLMOHHbIX CUrHaNOoB B peasibHOM MacLUTabe BpeMEHM.

(> The company has highly qualified scientific and engi-
neering and design personnel with experience in creat-
ing and modernising radar equipment using the latest
digital processing of radar signals in real time.

[TOJIHOLIEHHBINA 0630p MECTHOCTH.
B HaymIHMKH oIlepaTOp-CTPeIOK
[OJTy4aeT MakCUMyM HHpopMaluu
0 IIPOTMBHHUKE, XapaKTepe ero Jeu-
CTBUMH, B TOM UYHCJIe U O TOM, Ilopa-
JKeH HeIlpUsTelb UJIU HeT.

Kpome HaBepmeHusa crenuaabHO-
T'0 Cpe[iCTBa OIHEBOI'0 BO3[ e CTBUS,
«Kjen» ycIlelllHO CIIPaBUTCSI U CO
CBOell pa3BefbIBATEIbHOM QYHK-
1peil — aBTOMaTHYeCKUM 0630poM
MECTHOCTH, 0GHApyKeHHeM, UaMe-
peHHeM KOOpAWHAT U COIPOBOJKIe-
HHYeM Ha3eMHBIX U adpoJuHaMuye-
CKHUX IieJien.

TAKTUKO-TEXHWYECKME
XAPAKTEPUCTUKHU

B yCnoBUSX UHTEHCHBHBIX MELLaloLLX 0Tpa-
JKEHMil 06HapYMBAET Ha3eMHbIe ! MaroBbl-

COTHbIE BO3QYLUHbIE e, ABINKYLLMECA CO
cKopocTbio 0T 0,5 M/c o 110 m/c.

06ecneunsaeT MEHTUPUKALMIO LENeil Ha
panbHocTv o1 100 0 6000 MeTpos.

Bec —He bonee 15 Kr.

Bnok nutasus — AKB n o1 6opToBoii ceT.

PERFORMANCE
CHARACTERISTICS

Under conditions of intense radar back-
grounds, it detects ground and low-alti-

tude air targets moving at speeds from
0.5 m/sto110 m/s.

Provides targets’ identification at ranges
from 100 to 6,000 metres.

Weight — not more than 15 kg.

The power supply — the battery and from
the on-board network.

Mbl HaMepeHHO He THaIUCh 3a
OOBIINMHU [aJbHOCTSIMY, OPHEH-
TUPOBAIMCh HA CKPBITHOCTH pabo-
THI JIOKATOPA, — TOBOPUT HAYUHBIN
pyKoBoguTenb IporpamMMmsbl «Kien»
Cepreii I'eficTep. — Y Hac Ha Boopy-
SKeHUH HaxomsaTcs B ocHoBHoM PJIC
CpefHUX U OOJIBLIUX HaJbHOCTEMH,
HO Hapslly C HECOMHEHHBIMU [10-
CTOMHCTBaMHU, VBB, Y HUX UMEITCS
oblIKe HeoOCTAaTKU: M3-3a CTaLjio-
HapHOTI'0 PacIoJIO>KeHUsI U HeMaJIbIX
pasMepoB MX HECJIOKHO 0OHAPYKUTE
npoTuBHUKY. K ToMy ke u3-3a 60I1b-
oM [anbHOCTH pagUOJIOKAINU

medium and long-range radars, but along with
undoubted advantages, unfortunately, they
have common drawbacks: due to their station-
ary location and considerable size, they are easy
to detect by the enemy. In addition, due to the
long range of radar, there are more blind spots
or areas, and the need to use more powerful
radio pulses unmasks the station.

Different specialised departments and sec-
tors are working on the project: from 15 to
20 people are constantly involved. Current-
ly, research work is ongoing, the experimen-
tal sample is at the stage of final adjustment
and preliminary module tests. The main thing
can already be said: thanks to the technologies
mastered at the defence enterprise and skilled
specialists, in a relatively short time it was
possible to create an information processing
algorithm, manufacture transmitters of the re-
quired power with the necessary modulation of
the probing signal, develop a receiving device
with excellent performance (low noise level,
preselector bandwidth, which is extremely im-
portant and very problematic in many domes-
tic developments, especially for phased arrays).
The problem with the rotation of the antenna
system has also been solved, it is two-channel,
it works effectively in different modes at low
and extremely low altitudes. Closer to autumn,
it is planned to conduct field tests of the future
serial product.

Due to the fact that the Klen radar model will
detect perfectly at short ranges and altitudes,
it will be able to close reliably the near perim-
eter of access to such expensive air defence
systems as the S-300 and S-400. If desired,
a compact locator can also find a regular place
in reconnaissance combat vehicles, for example,
Caymans: it will certainly strengthen their opti-
cal means, allow you to see farther and clearer.

The experience of modern armed con-
flicts and wars shows that deep air defence
and comprehensiveness in combat operation
to repel an enemy attack are important. De-
signers and developers of ALEVKURP JSC are
studying the possibility of using the experi-
ence gained in the creation of the Klen com-
pact and mobile radar in solving the problem
of closing the near zone in the modernised
S-125-2BM Pechora-2BM and 2K12-MA Kvad-
rat- MA air defence missile systems (ADMSs).

The Klen short-range surveillance radar can
also be in demand in peacetime when protect-
ing local facilities for various purposes, includ-
ing border service units. According to experts, it
is extremely expensive to create a low-altitude
radar area along the state border with large
stations. ALEVKURP JSC offers an inexpensive
optimal solution to this problem. Figuratively
speaking, having “planted an alley” of “Klens”
in the neighborhood of the frontier posts and
adapted them to the service, the guards of the
frontiers in digital format on the general screen
will constantly receive objective radar infor-
mation.

When asked whether the sanctions policy of
the West would affect the timing of the imple-
mentation of a largely unique project, Vladislav
Novak noted:
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BO3HHUKaeT 6ojibllle GesbIX MATeH
WX CJIeIbIX, HEBUOUMBIX 30H, Oa
U Heob6XOOMMOCTb HCIIOIb30BaHHUS
0ojiee MOIIHBIX PaAHMOUMITYIIHCOB
JleMacKUpyeT CTaHITHIO.

Hap mpoexktom paboramT pas-
Hble MPOQUIbHBIE OTHOENbl U CeK-
TOPBL ITOCTOSTHHO 3a/ el CTBOBAHbI
ot 15 mo 20 wenoBek. B HacToOs-
1ee BpeMsl IIPOIOJDKAETCsT HAYUHO-
ucceoBaTesibekasi pabora, sKcre-
PUMEHTAIBHBINA 00paser; HaXOJUT-
cs1 HA cTaguu QUHATBHOW HaTa[K{
Y [IpeiBapUTEJIbHBIX IIOMOIYIBHBIX
WCIBITaHUM. [T1aBHOE, y’Ke MOJKHO
cKaszaTh: 6y1arofapsi OCBOEHHBIM Ha
060POHHOM TPELTPUATUN TEXHOJIO-
CUSIM Y ONBITHBIM CIIEIMaIMCTaM
B CPaBHUTEJIBHO KOPOTKUM CPOK yAa-
JIOCH CO3[ATh AITOPUTM 00paboTku
vHpOpMAaIY, U3TOTOBUTE Iepena-
I0Ie YCTPOICTBA HEOOXOOMMOMN
MOILIHOCTU C HY’KHOM MOAYJIALen
30HIUPYIOLIEr0 CUTHAIA, pa3pabo-
TaTh IPUEMHOE YCTPONUCTBO C OT/INY-
HBIMHU [TOKA3aTesIIMU (HU3KUM YPOB-
HEM IIyMa, IIOJIOCOM NPONYCKaHUs
IIPUCEJIEKTOPA, UYTO KpaifHe BasKHO
¥ BecbMa MpobIeMaTUYHO peasu-
3yeTcsl BO MHOTMX OTeYeCTBEHHBIX
paspaboTKax, 0COHEHHO HTO KAacaeTcst
¢$asupoBaHHBIX PELIETOK). PelreHa
mpo6sieMa U ¢ BpallleHueM aHTeHHOM
CHUCTEMBI, OHA [BYXKaHaJIbHAs, 3¢-
($erTUBHO paboTaeT B Pa3HBIX PEXKU-
Max Ha HU3KUX, MaJIbIX U IIpelesb-
HO MaJIbIX BhICOTaX. Bimske K oceHH
IUTAaHUPYeTCs MPOBECTHU IIOJIeBbIe
WCIBITAHUST OYOyLIero CepUuMHOro
W3NS,

Braromapsi ToMy, uTo cospaBae-
MbIi o6paser; PJIC «Kien» 6ymeT oT-
JIMYHO BUJETH Ha MaJIbIX JaIbHOCTSIX
M BBICOTAX, OH CMOJKeT HaJIe>KHO 3a-
KPBITh GIIMKHUIA TEPUMETP JOCTYTIA
K TAKUM TOPOTOCTOSIIIIM CHCTEMaM
[IPOTHBOBO3AYIIHON 0GOPOHBI, KaKk
C-300 u C-400. KoMmakTHOMY J10-
KaTOpY IpU JKeJIaHWH MOJKHO Haii-
TH LITATHOE MECTO U B pa3BeIbIBa-
TeJIbHbIX 60eBBIX MAIlIMHAX, CKasKeM,
Tex ke «KaiimaHax»: OH, 6e3yC/IOBHO,
YCUJIUT WX ONTHYECKHE CPelCTBa,
IIO3BOJIUT BUIEThH JAJIbIlle U UeTue.

OmnBIT COBpeMEeHHBIX BOOPYIKEH-
HBIX KOHGIMKTOB U BOMH ITOKa3bl-
BaeT, UTO BayKHA SIIEJIOHUPOBAaHHAS
[IPOTHBOBO3LYIIHAsT 000POHA U KOM-
IUIEKCHOCTH B 60eBo paboTe 1o oT-
PasKEHUI0 HAIaJeHUs IPOTUBHUKA.
KoncrpykTopamu u paspaboTyuuka-
mu OAO «AJIEBKYPII» uzyuaercs
BO3MOJKHOCTB HCIIOJIb30BAHUS OIIbI-
Ta, II0JIYYeHHOTO ITPY CO3IaHUU KOM-
naxTHoM 1 MobunbHou PJIC «Kien»
IIPY peLIeHnH Tpo6IIeMbI C 3aKPbITH-
eM O/IMsKHeH 30HbI B MOfIepHU3HpYe-
mbix 3PK C-125-2BM «Ileyopa-2EM»
u 3PK 2K12-MA «KBagpat-MA».

MepcneKkTuBHbIe pa3pa6oTkuy | Advanced Solutions

PJIC 6mmkuelt pasBenku «Kmen»
MOJKeT 6bITh BocTpeboBaHa U B MUp-
HOe BpeMsI IIPU OXPaHe JIOKaJIbHbIX
00BbEeKTOB pasIUYHOTO HasHaye-
HUsI, BKJIIOYasl MO[pasfiesieHus I0-
rpaHuyHOU CiIykO6bl [To MHeHHIO
CIeMajIuCTOB, CO3[aTh MaJIOBLICOT-

HOe PaJM0JIOKaIlMOHHOE I10JIe B/IOJIb
BCeH roCcynapCTBEeHHOW I'DaHULIBI
GOJIBIINMY CTAHI[USIMHU YPe3BbIUaii-
Ho HakagHo. B OAO «AJIEBKYPII»
IpeAJiaraloT HeJJoporoe ONTUMaJlb-
HOe pereHre 5Toi npobiembr. O6-
Pa3sHO TOBOpSI, «IIOCAAUB aAJIJICI0»
«KjleHOB» II0 COCEACTBY C IIOrpaH-
3acTaBaMU U aJallTUPOBaB UX K He-
CeHMIO CITYKOBI, CTpaXku pybeskeit
B nudposBoM dopmare Ha obuieMm
9KpaHe 6YAYT IOCTOSIHHO IIOTyYaTh
00BEKTUBHYIO PAfIHOIOKALIOHHYIO
nHpOpMaIuIo.

Ha Bompoc He cKkaskeTcs 1M CaHK-
LIMOHHAs MTOJIMTHKA 3amafia Ha Cpo-
Kax peaju3allid BO MHOT'OM VHHU-
KaJIbHOTO IIpoeKTa, BragucnaB AH-
IpeeBUY OTMETHUIL:

— CaHKIMOHHOe [aBlIeHUe ellle
GoJbllle CIUIOTHJIO HAII KOJIIEK-
TUB U IPUAAIO OOIOIHUTEIbHBIN
VMITYJIbC Pa3sBUTHIO IPeAIIPUATHS.
B pamMkax uMnoprosaMelleHHUSs
aKTHUBHO COTPYOHMYAeM C OTede-
CTBEHHBIMHU MPeAIPUATUIMHU, pe-
I1aeM BOIIPOC MaKCHMajbHO BO3-
MO>KHOM JIOKa/IM3allMH.

B 3aBeplieHne BCcTpeuu BMecCTe
C OUPEeKTOPOM 3aryIIHYJIU B KOH-
CTPYKTOPCKOe BI0po, THe CIennay-
cramu OAO «AJIEBKYPII» u cospa-
eTcsl YyHUKaIbHast HoBuHKa — «PJIC
6mvokHeH pasBenku «Kiem».

A CneBa HanpaBo — Hay4Hbili pyKOBOAUTEb NPo-
rpamMmmbl «KneH» Ceprei leiicTep, AMPEKTOp npea-
npuaTna Bnagucnas HoBak 1 rnaBHbI KOHCTPYKTOP
Wropb XpanyH

From left to right — the supervisor of the Klen pro-
gramme Sergei Geister, director of the enterprise
Vladislav Novak and chief designer Igor Khrapun

(>HanpaBneHus aeATeNIbHOCTK:
rny6okas MoaepH1M3aLmsa cnewum-
aNnbHOM TEXHUKMW, pa3paboTKa nony-
aKkTuBHbIX PJ/1C 0630pa, cepuinHoe
NPON3BOACTBO PaANO3/IEKTPOH-
HbIX 6JI0KOB 1 CUCTEM, BbINOJIHEHUE
Hay4yHoO-UccneaoBaTeNbCKUX pa-
60T No paAVOTEXHUKE U B 06/1aCTN
ynpaB/ieHUsi 3eHUTHbIMN paKeTaMu.

(> Areas of activity: deep moderni-
sation of special equipment, devel-
opment of semiactive radar, serial
production of radioelectronic blocks
and systems, research work on ra-
dio engineering and in the field of
anti-aircraft missile management.

“Sanction pressure has united our team even
more and gave an additional impetus to the de-
velopment of the enterprise. As part of import
substitution, we are actively cooperating with
domestic enterprises, solving the issue of the
maximum possible localisation.”

At the end of the meeting, together with
the director, we looked into the design bureau,
where the specialists of ALEVKURP JSC cre-
ate a unique novelty — the Klen short-range
surveillance radar.
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