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Cepzeti PYYAHOB, «Baap» Sergei RUCHANOV, Vayar
domo asmopa u Bnadumupa BJIMHOBA ~ Photos by author and Vladimir BLINOV

Ce200HA HA38aHUE OMHOCUMENbHO MON00020 OMe4ecmseHHO20
npednpuamus PITVIT «3ag0d mouHou 3nekmpomexaruxu» (3T3M)
y Genopycos accoyuupyemca ¢ 08yMA, NOXKANYI, CAMBIMU BbICOKO-
MexXHON02UYHBIMU ompacnamu 6enopycckoii 3KOHOMUKU — paKe-
mocmpoumenvHoU U Kocmuydeckou. H 3mo HecnyuaiiHo. Co30aHue
nepsoil omevecmseHHOlU PeaxKmMusHOU cucmembvl 3a/N08020 O2HA
«Ilonoxe3s», nosagusweiica 6nazodapa pacnopsaxeruro Ilpesudenma
Pecnybnuxu Benapycb, cmano mon4Kom K poxo0eHuio Ha 6aze smo-
20 3a800a HAY4YHO20, IKCNEPUMEHMANbHO20 U NPOU3800CMBEHHO20
KOMNJeKca, NonoXKusulez0 Ha4Yano0 passumuio camocmoamenbHou
paxemocmpoumenvHoil ompacnu 8 Benapycu, no3sonatoweil ce-
200HA 3aHUMAaMbCA pa3pabomxoll u npou3800cMBOM COBPEMEHHBIX
omeuecmseHHbIX paKemHblx cucmem. BaxxHeliwee HanpasneHue de-
amenvHocmu npednpuamusa — ModepHU3ayUs, NpooneHuUe CPOKO8
pecypca, ymunu3ayusa pakem u peakmusHbIX CHApAd08.

Nowadays, the name of a relatively young indigenous enterprise —
Precision Electromechanics Plant —is associated mostly with two the
most high-tech Belarusian branches of Belarusian economy: missile
and space industries. And it is not coincidence. Following the Presi-
dential Decree, designing of the Polonez multiple launch rocket sys-
tem, the first indigenous system of such type, initiated the estab-
lishment of scientific, experimental and production facilities at the
plant. As a result, a new separate rocket industry emerged in Bela-
rus, which allows the plant to design and produce up-to-date indig-
enous systems. Also, the plant upgrades and extends technical va-
lidity period of missiles and reactive projectiles.
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B Havane nytun

— fl Bo3rnaeun npepnpu-
ATue B HosGpe 2012 ro-
[la,— paccKa3san aupekTop
PMYMN «3aBog TOYHOM
3NeKTpoMexaHuKku» AHa-
TONUA BaHbkoBMY.— 3a
3T0 BpeMs Gbiia co3faHa
3(heKkTMBHAA 3KCnepu-
MEHTanbHas M HayyHo-

Jlupexmop 3as00a NPOM3BOACTBEHHAA 6a3a,
Anamonuti Banbrosuy OTJIAXEH BbIMYCK NPOAYK-
Director of the plant Luu, chOPMUPOBAH BbICO-

KonpodeccnoHanbHbIN
TPYA0BOW KonnekTus. [lo-
clefHee, NoXanyi, ABUIOCL CaMblM CIIOXHbIM Ha
3TOM HenpocToM nyTu. OueHb TPYAHO ObIIO HANTH

Anatoly Vankovich

At the beginning of the path

"Thave been heading the enterprise since November
2012,” said Director of Precise Electromechanics
Plant Anatoly Vankovich. “During this time, we
have established experimental and R&D base;
started production; shaped a high-performance
team. The last point perhaps was the most difficult
on such a difficult path. It was extremely hard to
find experienced designers and technologists.
Nevertheless, in the course of time the team of like-
minded professionals was formed. These experts are

TEXHUKA U BOOPY>XEHUE

OMbITHBIX KOHCTPYKTOPOB M TEXHONOTOB. Tem He
MeHee CO BpEMEHEeM Ha 3aBOAE CIIOXUNCS KO-
NEKTUB eMHOMBILNEHHUKOB, TOTOBbIX JEHHO
1 HOLLHO TPYAMTLCA HAZ BbINONHEHUEM CIOXK-
HeNWUX rocyAapcTBeHHbIX 3afay. PaboTanu
C MOJTHOI CaMOOTAAYeid, 3abbIBasi O BbIXOAHbIX
W OTMyCKax.

Ceituac, Kora WraT 3aB0Aa yKOMNNEKTOBaH
BbICOKOKBAM(ULMPOBAHHBIMU UHKEHEPHbI-
MU 1 pabounMMi Kafpamu, HaM Mo cUiam pas-
paboTaTbh U BHEAPUTL B NPOU3BOLCTBO COBPE-
MeHHble paKeTHble KOMMNEKCbl. A Toraa, Kor-
[a s NpULlen Ha NpeanpusTUe, Kak cneumanu-

ARMAMENT AND EQUIPMENT

CTbl, TaK ¥ PAROBbIE PABOTHUKM BbINK, YTO HA-  HauansHuk MHO20YHKYUOHANBHO20 YHUBEPCANbHO20 Yexa Bnadumup Cmey

3biBaeTcs, B feduumnte. KappoBsbiii Bonpoc cto-  Workshop manager Viadimir Stets

AN 04eHb ocTpo. CerofHs xe B COOPOYHOM Lie-
xe 3aBofa 70 % paboTatlinx UMelOT Bbicliee 06pa3oBaHue, B TOM YUCTIE U Te,
KTO TPYAWTCA HA PAROBbLIX JOMKHOCTAX.

Mo cnosam AHaTonus BaHbKOBMYA, yunTLIBaA cneunduKky npeanpusaTus, pe-
WeHo 6b110 NPUBIEYDL K ONBITHO-KOHCTPYKTOPCKUM PaboTam BOEHHOCTYKALLMX,
MMeloLMX ONbIT IKCMNyaTaLMM KOMNIEKCOB PAKETHOrO BOOPYXeHUA B BOI-
CKax, U KBanuhuUMpOBaHHBbI rpaXkaaHcKuii nepcoHan. [la, onbita pa3paboTku
W NPOEKTUPOBAHUS PAKETHbIX CUCTEM UM elle NPeACTOAN0 HabpaThCs, HO 3TO
OblIW NIOAM, HA KOTOPBIX MOXHO OblI0 BO BCEM MONOXUTLCA. Kak oTMeTun au-
PEKTOP, Ha NPefNpUATAN CIOXUICA YAAUYHbIA CUMOMO3 BOEHHBIX U rpaxaH-
CKWX CNeLnanucToB.

He cnepyeT 3a6biBaTh, 4To pa3paboTka U MOAEPHM3aLMs PaKeTHOro BOOpY-
XeHUs TpeOyioT OT NtoJei He TONbKO NepefoBOro MblWNEHUS, WMPOKOTO TEXHU-
YeCKOro Kpyro3opa, BbICOKOM UHXEHepPHON KBanudUKaLmuu, HO U rpaxfaHCKoro
MyXecTBa. Befb B npouecce paboTbl NPUXOAUTCA UMETH AENO U C PA3NIUYHbIMU
arpeccuBHbIMU CpefiaMn — PaKeTHbIM TOMIMBOM, U C B3PbIBOONACHBIMU KOMMO-
HEHTaMU — pasNUyYHbIMU TUNAMK BOEBBIX YacTel cpeacTs nopaxeHus. Ha Ta-
KWNX OTBETCTBEHHbIX Y4aCTKax BOEHHbIE MHXXEeHEepbl MPULWANC KaK HeNb3s KCTa-
TW. Bnpoyem, He cnefyeT yMansaTh 3aCNyru M MHOTUX FPAXAAHCKUX PABOTHUKOB.

CerofHs pYKOBOAAT NpeanpuaTMeM Te, KTO GOPMMUPOBAN HOBYIO OTpacie-
BYIO LWIKOYy PAaKeTOCTPOeHMs, CO3AaBan AP0 KOHCTPYKTOPCKOrO KOMIEKTUBA,
KTO CTOSN y UCTOKOB pPa3paboTKW M NOCTAaHOBKM Ha MPOWU3BOACTBO abCOMIOTHO
HOBOM 60EBOW CMCTEMbl — CaMOit MOLLHON B GENOPYCCKOM apMUU PEAKTUBHOIA
CUCTeMbl 3aN1M0BOT0 OrHA «llonoHe3y.

Ha nepBbix nopax KOMEKTUB 3aBOJia HACYUTLIBAN BCEr0O AKXUHY Cneyua-
nuctoB. Bo mHorom Gnarogaps um — nepsonpoxoauam — PMYTM «3aBop ToY-
HOW INeKTpOMEexaHWKN» CTan NpeanpuaTUeM, KOTOpPOe Mo NpaBy BXOAUT B Yu-
cno hnarmaHoB 0Te4eCTBEHHON 06OPOHHOW NPOMBILNEHHOCTU.

OTREeNbHbIM U HE MEHEE CIOXHbIM BONPOCOM 6blN0 CO3/jaHNE BbICOKOTEXHO-
NIOTUYHOIA NPOM3BOLCTBEHHON Ga3bl: CTPOUTENLCTBO LLEXOB, 3aKyMKa CTAaHOY-
HOro 1 nabopatopHOro 060pyfoBaHUS, HaNAXKMBAHME YCTONUYMUBbLIX CBSA3EN CO
CMeXHukamu. He Gyzmem 3abbiBaTh, 4TO 3afauu No BbIMYCKY HOBbIX 06pa3LoB
BOOPYXEHWS NPeLCTOAN0 BbIMONHUTL B MAKCUManbHO KOPOTKWE CPoKu. M npu
3TOM, 06pa3HoO roBOps, He Pa3opUTb FOCYAAPCTBO. bloaxeTHble cpefcTBa, Bbi-
[ensieMble Ha HOBYIO OTPAC/b, BbiNM JOCTATOYHO OrpaHUYEHHbIMU. Tem He Me-
Hee W 3TO CNOXKHOe ypaBHeHue konnekTusy 3TIM yaanoch ycnewHo pewnTb.

IInpokuii CeXTp NPOAYKLUU BOEHHOT0 Ha3HaYeHUA

OpHUM M3 OCHOBHLIX HampaeneHuit gestenbHoctu PMYI «3aBog TouHOM
3/1eKTPOMEXaHMKN» ABNAETCA MOLEPHM3ALMA PaKeT, UMeloWMnXCA B apceHa-
ne 6enopycckux BoopyxeHHbix Cun. Takum 06pa3om yBENUYMBAKOTCA CPOKU
TEXHWUYECKOW ro{HOCTU BOOPYIKEHMSA, NOBLILIAKTCSA €ro 60eBble BO3MOXHOCTU.
B yacTHoCTW, yBennYeHa NoO OTHOWEHMIO K WITATHOMY CHAapAAy MakCcUManbHas
AaNbHOCTbL CTPeNbObI M NOBbIWeHa 3P HEKTUBHOCTb [eiCTBUA Y LU,

— HauuHanu Mbl ¢ HeynpaBnseMbix aBMaLMOHHbIX pakeT C-8,—npogon-
UM pacckas gupektop.— [MoToMm, Koraa nepeblii 6AMH He oKasancs KOMOM
Wy ntogeit nosBMNach TBEpAAs YBEPEHHOCTb B CBOMX CMAAX, Mbl B3AANCH 3a 3e-
HUTHble ynpaBnsemsle pakeTbl (3YP). MocnegoBatensHO 0CBOMAM BCIO NUHEN-
Ky peakTuBHbix cHapagos (PC) ana PC30.

ready to work hard day and night to accomplish
the most complex government tasks. They were
working with full commitment, forgetting about
weekends and holidays.

Nowadays, when the plant is fully staffed,
we are ready to develop and produce advanced
rocket systems. At that time when I came to the
enterprise, it lacked both experts and workers.
An employment issue was the most urgent one.
Today, about 70% of personnel of the assembling
workshop have highereducation, including junior
employees.”

According to Vankovich, considering the
specific nature of the company, they decid-
ed to involve in R&D works the military which
have experience in operating missile systems,
as well as qualified civil personnel. Yes, they
were to get experience in designing rocket sys-
tems, but at the same time they were the peo-
ple you can rely.” As Director mentioned, mili-
tary and civil specialists successfully cooper-
ate with each other.

It should be remembered that development
and upgrade of missiles requires not only ad-
vanced thinking, comprehensive technical com-
petence, high engineering qualification, but also
civic courage. In the course of works they have
to deal with aggressive substances, jet fuel, and
explosives — various combat parts. That is why
military engineers could not have come at a
better time. However, the importance of many
civilian employees should not be diminished.

Nowadays the plant is managed by those who
were establishing rocket industry, who were
forming the core of designers team, who were
at the origin of development and mastering the
production of an absolutely new firing system: the
most powerful system in the Belarusian Armed
Forces, the Polonez multiple launch rocket system

In the beginning, the team of the plant
consisted of a dozen specialists. Much thanks
to them — pioneers — Precise Electromechanics
Plant have become one of flagships of indigenous
defence industry.

A separate and difficult issue was to establish
high-tech production base: construction of
workshops, procurement of machine tools and
laboratory equipment and creation sustainable
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Heynpa: -

C-AKOM, C-80®,

PakeTbl C-8 — 0fiHM 13 CaMbx BOCTPEOOBAHHbIX aBUALMOHHbIX 6OEMPUNACOB.
Wcnonb3yetcs BBC Tex cTpaH, rae Ha BOOPYXEHUN COCTOAT CaMOJNIEThbl COBET-
CKOW M poccuinckomn cOopku. Mo TaKUM KpUTepUAM, Kak 3h(heKTUBHOCTb, HAL-
€)XXHOCTb M CTOMMOCTb, 3TOW HEYNPaBAAEMON paKeTe TPYAHO Nofo6paTh paBHO-
ueHHoe usgenue. C-8 obnagaer KyMmynsaTUBHO-0CKOIOYHO GOEBOI YacTbio, KO-
TOpas o4YeHb 3 hEKTUBHA A NOPAXKEHUS XKUBOW CUIbI B YKPbITUAX. C yyeTom
TOrO, YTO CEroAHs 60NbLMHCTBO OOEBbIX [EHACTBUIA B PA3NINYHBIX PETMOHAX Ma-
HETbl MPOMUCXOAMT B FOPOACKUX ArJIOMepaLUAX, Takue 6oenpunackl 6yayT nosib-
30BaThCA BbICOKMM CMPOCOM Ha PbIHKE BOOPYKEHMUIA.

Y Hac B benapycu Ha cknafax Hakonuaoch 6oJblLIOe KONMYECTBO HEYMpaB-
NIieMbIX PeaKTUBHbIX cHapsanoB C-8 B 0CHOBHOM BCMOMOraTe/lbHOr0 Ha3Haye-
HUs. X ronoBHble YacTu NpegHa3HAYaIUCh A1 TOCTAHOBKM MOMEX, LiefieyKasa-
HUsA U Npoymnx 3agay. Cpok MCNONb30BaHNA AAHHbIX U3L4ENI MOLXOLUN K KOHLY,
¥ OHW Nojnexanu ytunusauun. Ml nocTaBuau nepes HalWmM KOHCTPYKTOPCKUM
KOJINIEKTUBOM 3afayy pa3paboTatb Ans 3TUX paKeT GOEBYIO rONIOBHYIO YacTb.
C y4eToM TOro YTO 37O 3aflaHNE CTaN0 OLHOMN U3 NEPBbIX OMBITHO-KOHCTPYKTOP-
CKMX paboT KOJJIEKTMBA, HaM HE0H6X0AMMO ObIIO 3a/I0XKMTb OCHOBbI MPOEKTH-
POBaHUs TAKMUX CNOXHbIX U3AENMIA.

PaboTa Hag MoaepHu3aumeit C-8 npoxoanna AoBobHO CloXHO. CKasbiBa-
JI0Cb OTCYTCTBME HEOOXOAMMOr0 OMbITA M UCMbITaTENbHOI 6a3bl. Hepeako npu-
XOAMUNOCh UCMOJIb30BaTh HECTAHLAPTHbIE TEXHUYECKMe pelieHuns. A 4To Kaca-
€TCA UCMbITaTeNbHO 6a3bl, TO ee co3aanu GyKBanbHO Ha nyctom mecte. Camu
M3roTOBMAN HEOOXOAMMOE MUCTIbITATEIbHOE 000PYA0BAHME, OCHACTKY U UHCTPY-
MEHT. B pelweHun JaHHOTo BOMpoca HaM OKa3aiu HeoLEeHUMyio noMolLb Focy-
[ApCTBEHHBI BOEHHO-NPOMbILWNEHHbI KOMUTET, KOMaHpoBaHue BBC n Boick
MBO, a Takxe BoeHHoe npeacTaBUTENbCTBO 5276 MUHMCTEPCTBA 060POHLI Pe-
cnybnuku benapych.

B xoae paboT cneymanncTbl Halwero NpeanpuaTUA NpMobpenn Heo6XoauMble
HaBbIKM B CO30AHMN aBMALMOHHbIX CPEACTB NopaXeHus. MoXHO cKa3atb, Obl-
M chopMMPOBaHbl COBCTBEHHbBIE KOHCTPYKTOPCKAs LWKOMA U NPOU3BOACTBEH-
Has 6a3a Ans BbiNyCKa OTEYECTBEHHbIX aBUALMOHHBIX 6Goenpunacos. Moaep-
HU3MpoBaHHas Hamu C-8 coBeTcKOro obpasua nonyyuna 6enopycckuii HAEKC
BP-8. WcnbiTaHus noaTBepauam, YTo Halwe usgenue obnafaer Bcemu Tpebdye-
MbIMWU XapaKTEPUCTUKAMU U TOTOBO K CEPUIAHOMY BbIMYCKY.

Cnepyet otmetnTb, 4T PMNYI «3aBOA TOUHON INEKTPOMEXAHUKMUY CETOAHSA AB-
NSIeTCs rOJI0BHbIM NpeanpusTuem B Pecnybnnke benapych no npoaneHuto cpo-
KoB TexHuyeckon npurogHoctu (CTM) 3YP, aBMaLMOHHbIX YyIpaBASEMbIX U He-
ynpaBnsieMblx pakeT, NPOTMBOTAHKOBLIX ynpaBasembix paket u PC gns PC30.

MpeanpusTMe NPOBOAUT BCe HEOOXOAMMbIE PabOTbl U AAET 3aK/OUEHNE
0 6€30MacHOCTY 3KCNyaTaLMK U BO3MOXHOCTU npoanerus CTI pakeT Ha Cpok,
NOATBEPKAEHHbLIN KOHKPETHbIMU pe3y/ibTaTaMu UCMbITaHWIA. 3aBoj, UMEET in-
L|eH31I0 Ha NPOM3BOACTBO, MOAEPHMU3ALMIO, PEMOHT U TEXHUYECKOE 06CYKN-
BaHWe paKeT pasfNUYHbIX TUMOB, 3aNACHbIX YACTeN, KOMMIEKTYIOWMUX U3AENNi
W arperaToB K HUM.
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connections with allied enterprises. Let us not
forget that they had to build new samples within
the shortest possible time frame. And figuratively
speaking, not to bankrupt the country. The public
funds, allocated to the new industry, were quite
constrained. Nevertheless, the plant managed to
solve this difficult equation.

A wide range of military products

One of the main activities of Precision Electro-
mechanics Plant is the upgrade of missiles in the
inventory of the Belarusian Armed Forces. Thus,
technical validity period of armamentis extended
and combat capabilities are enhanced. In particu-
lar, firing range and effectiveness were increased,
compared to a standard rocket.

"We were starting with the S-8 unguided mis-
siles,” the director of the plant continued.” Then,
when the first pancake was not spoiled and the
team was sure in their abilities, we took on sur-
face-to-air missiles (SAMs). We consistently en-
compassed all the range of reactive projectiles
for MLRS systems.

The S-8 missile is of the most demanded aircraft
ordnance. It is utilised by air forces of those
countries which enjoy Soviet and Russian aircraft.
This unguided missile can not be compared with
any ammunition by such criteria as effectiveness,
reliability, and price. The S-8 features shaped charge
high-explosive fragmentation warhead, which is
extremely effective against enemy personnel in
shelters. Considering the fact that warfare is mostly
conducted in urban areas, such munitions can be
highly demanded in the arms market.

In Belarus, we stockpile a great deal of S-8 un-
guided reactive rockets mostly of additional util-
ity. Their warheads were designed for jamming,
target designation, and other tasks. Their life-
time was ending and they had to be disposed. We
assigned our designer a task to develop a com-
bat warhead for these rockets. Since this task be-
came one of the first projects of the design team,
we were to lay the foundation of designing such
comprehensive systems.

The work on upgrading the S-8 was difficult.
Also, lack of experience and testing base made
an effect. Sometimes, we had to use non-standard
technical solutions. What concerns test base,
was started literally from a clean sheet. We made
ourselves the needed testing equipment, tools and
instruments. Belarusian State Military Industrial
Committee, the command of Air Force and Air
Defence, and 5276 Military Representative Office
of the Ministry of Defence of Belarus helped usin
dealing with the subject.

During the course of works our experts acquired
the experience needed to develop aircraft weapons.
It can be stated that own design base and production
facilities were established to produce indigenous
aircraft ordnance. The upgraded Soviet S-8 rocket
was marked as the BR-8. The testings proved that
our system features the required characteristics
and is ready for mass production.

TEXHUKA 1 BOOPYJXEHUE

Ha 3T3M BbinonHsATCA M paboThbl N0 YTUAN3ALNM PAKET C UCTEKWMUMU CPO-
Kamu cnyxObl. Tak, COrNacHo 3akNioYeHHbIM JOroBOpaM, Ha NONUTOHE Npef-
NPUATUA YTUAN3UPYIOTCA aBUALMOHHbIE U Jpyrue BUAbI PaKeT.

Eue ogHMM 13 0CHOBHbIX HanpaBneHuin peatenbHoctu PMYM «3aBoa Toy-
HOM 3JIeKTPOMEXaHUKN» ABNAETCA pa3paboTKa M U3rOTOBNEHWE Pa3fMUYHBIX
BUOB 3JIEKTPOHHbIX TPEHAXKEPOB, 0OYYAIOLWMX CUCTEM U MONUFOHHOTO 060-
pynoBaHus. B nepcnekTuBe — co3paHue KoMmmniekca (N10KanbHOW KOMMbio-
TepHoil CeTu), N03BONSAWEro 06beaNHUTL pasNuyHble 0byYatolLe CUCTEMbI
(cTpenkoBble TpeHaxepsl, TpeHaxeps! MTYP, M3PK, a Takxe TpeHaxepsl 6po-
HETaHKOBOW TEXHWKMW) B €fMHOe Liefoe A 0TpaboTKM AeiCTBUI B COCTaBe
OTAENEHUs, poThl, 6aTanboHa.

MpopyKuma 3aBoja He 0aMH rof nocraBnserca B BoopyxkeHHble Cunbl Pe-
cny6nuku benapycb. 0cBauBaOTCA BHEWHME PbIHKU BOOPYKEHMIA.

Crout otmMeTnTb, 4To 3TIM CTan perynsapHbIM Y4aCTHUKOM Pa3NMYHbIX MEX-
JOYHApOAHbIX BbICTABOK, Takux, K npumepy, kak MILEX n TIBO. Umetowmecs
B PacnopsXXeHWu CneuuannuctoB NpefnpuaTUA OCHACTKA U MHCTPYMEHT Mo-
3BOJIAIOT BLIMOJHATL PaboThl MO MOAEPHU3ALMN BOOPYIKEHUS HA TEPPUTOPUM
rocyaapcrBa-3akasumnka.

AHaTonuit BaHbKOBMY OTMETWJ, YTO Ha 3aBOAE CO3[aHa CBOA (U3MKO-
Xumuyeckas nabopatopus, no3Bosisiowas NpoU3BOAUTbL aHANMU3bl TOMIKBA
W B3pbIBYATHIX BelecTB. W ewe oguH nobonbITHLIA hakT: 30% 060pyaoBa-
HUA, NpefjHa3Ha4YeHHOro ANA WCMbITAHWI paKeTHbIX CUCTEM, 3aBOfYaHe CO-
3pnanu ceoumu pykamu. Camu paspabateiBan, cobupanu u ucnbiTeiBanu. Yto
KacaeTcs OCHOBHOW 4aCTW CTAHOYHOTO W 1abopaTopHOro 060pyLOBaHMUA, TO
OHO YHMKaNbHO, OTAesbHble 06pa3ubl NpubopoB 1 crtaHkos 3TIM umetoTcs
B CTpaHe B eJMHNYHOM 3K3emMnnspe.

VYye6Han mapTa AnA TAHKUCTOB U MOTOCTPENKOB

OfHO [eno— ocBauBaTh BOXAEHWE OPOHMPOBAHHON TEXHUKM HA TaHKO-
LpOMe, pacTpaynBas AparoLeHHbI MOTOPECYPC, TONUBO W rOptoYe-cMa3oy-
Hble MaTepuanbl, U COBCEM ipyroe — oby4aTb MEXaHUKOB-BOAUTENEN Ha Tpe-
HaXXepax U TeM CaMblM 3KOHOMUTb 3HAYMTENbHbIE (DUHAHCOBbIE CPEACTBA.

Tak, npu MOArOTOBKE CTa MeXaHWKOB-BOLUTENEN 3KOHOMUTCA MOPSAAKA
5,2 TOHHbl He(hTenpoLyKTOB, LOCTUFAETCA 3HAYUTENIbHOE CHUXEHWE pacxona
MOTOpecypca AABUraTess 1 3aTpaT Ha 00CNYKMBAHUE TEXHUKN.

[ins 3T0ro Ha 3aBofe B paMKax KOHCTPYKTOPCKO-TEXHUYECKOro ynpasJe-
HUs ObINO CO30AHO MOAPa3feNeHne, 3aHUMaloLLeecs pa3paboTKoil TpeHaxep-
HbIX KOMMIEKCOB.

CBOMM [LeTuleM KOHCTPYKTOPbl U MHXEHepbl NpesnpuATUS Ha3blBalOT Tpe-
Haxkep BoxaeHWs BMM-2 —TB-675, KOTOPbI CNOCOOEH 3aMeHUTb Liesblii Ma-
WKUHOAPOM. Ha HEM MOXHO YCMeWHO 0CBOUTL BECh KYPC 00Yy4YeHUs, HauMHas
C OCHOB BOX[EHWA 1 3aKaHYMBAsA BbINOJHEHMEM 3a4ETHOIO YNPaXKHEHUS.

TB-675 He MpoCTO NPUOIM3UICA K YPOBHIO @HANOrMYHbIX 3apyOexHbIX
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It is worth to mention that Precision Electro-
mechanics Plant is the main enterprise in Bela-
rus that deals with extending technical validity
period of surface-to-air missiles, guided and un-
guided aircraft missiles, guided anti-tank missiles
and reactive projectiles for MLRS.

The company carries out all the necessary works
and concludes on systems” operational safety and
extending technical validity period of missiles for
aterm, based on the results of trials. The plantis
licensed to produce, upgrade, repair and maintain
missiles of various types, spare parts, componentry
and accessories.

Additionally, the plant disposes of obsolete
missiles. According to agreements, the plant
disposes of aircraft and other missiles on its
firing range.

One more activity of Precision Electromechanics
Plant is development and production of various
electronic trainers, training systems and firing
range equipment. In the future, a complex (local
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KOMMbIOTEPHbIX Pa3pabOTOK — OH CTan BPOBEHb C HUMU. [puyem obolwen ux
C TOYKU 3peHUs 3 EeKTUBHOCTY 1 Gosiee HU3KOW CTOMMOCTH U3[eNus.

TpeHaxep No3BoJAET OCYWeECTBAATb MOYTU BCE Onepauuu no noAroToBKe
BMI K BOXAEHUIO: 3aMyCK U OCTaHOBKY ABUraTens, TporaHue c Mecta, nepe-
Knlo4eHue nepeaay, CoBeplueHne NOBOPOTOB, TOPMOXKEHME U OCTAHOBKY. Bbl-
COKas CTeneHb COOTBETCTBUA OPraHaM ynpasieHus HacToslei 60eBoi MaLu-
Hbl MeXOTbl MO3BOJIAAET HAYMHAOLMM MEXaHUKAM-BOLUTENAM OCBaUBaTh mpa-
BUNIbHbIE KOOPAWHUPOBAHHbIE AEeACTBUA MexaHU3MaMW ynpaBieHUs B COOT-
BETCTBUM C 06CTaHOBKOI.

MpeBocxoacTBo TB-675 Haj 3apybexHbIMK aHanoramu 3akno4yaeTcs B UC-
KNIYUTENbHO YAAYHOM MporpaMMHOM obecrneyeHnu. Ha TpeHaxepe MOXHO
CMOAENMPOBATh N0 NONUTOH, N1t060N penbed MECTHOCTH.

3a cYeT NPUMEHEHWUs1 HOBENWMX MHGOPMALMOHHBIX TEXHOMOTUIA — Npo-
rpaMMHOro 00GecneyeHus M MCMONb30BaHWUA AUHAMUYECKOW NaThopmbl —
3TO TPEHaXepHOe CPeACcTBO NO3BONSET CMOAENMPOBATH MOYTU MONHYIO AMUHA-
MUKY ABUKeHUs BMI1-2 Ha peanbHOI MECTHOCTW W NpU NPEOAONIEHNMN eCcTecT-
BEHHbIX N UCKYCCTBEHHbIX I'Ipel'lﬂTCTBVII7I Ha BVIpTyaJ'IbHOVI Tpacce malWnHoapo-
ma.

Hanuuue xe obpaTHoii cBA3M 06ecneynBaeT pyKoBOAUTENIO 3aHATUSA BO3-
MOXHOCTb CBOEBPEMEHHO BbISBUTb MHAWBUAYANbHbIE OWWOKN Kax[oro 06-
y4yaemMoro M momoyb MCMpaBUTb WMX, MHOTOKPAaTHO 0TpaboTaTb AeiCTBUS MO
3/leMeHTaM.

CneumanncTel NOACYMTANU: NPYU 3arPYIKEHHOCTU INEKTPOHHOTO U3LENUs No
BOCEMb YaCOB B [1eHb 3KOHOMMA TOJIbKO AnU3TONAMBA cocTaBiset bonee 11 (1)
TOHH 3a y4ebHblit nepuoa. M 310 6e3 yyeta CIKOHOMIEHHBIX MOTOPECYPCOB,
PacxOfoB Ha aMOPTU3aLMI0 TEXHUKMU, €e PEMOHT, BOCCTAHOBJIEHME NPensaTCcT-
BWii, NOAAEpXaHWe Tpacchl B NPUrofHOM Y4e6HOM COCTOSHUM.

He MeHee BbICOKUM 3KOHOMUYECKMM 3 deKTOM 06N1aaaloT 1 Apyrue cospe-
MeHHble TPeHaXepHble CPeACTBa, KOTOPbIE CErofHsA NPOU3BOAATCA NPeAnpuUsa-
TWeM, HanpUMep KOMMJEKC TpeHaxepa BOXAeHnsa TaHka TB-172M.

OH npegHas3HayeH ans 00yYyeHUs BOXKAEHMIO 6OEBOI MAWMHbI HA Pa3nuy-
HOI1 MECTHOCTM, B 1060€ BPeMS CYTOK U B I06ObIX MOFOAHBIX YCNOBUAX U NOJ-
JepXKaHWs HaBbIKOB MexaHWKa-BoauTens T-72. TpeHaxep npeacTaBnseT co-
60M y4eOHblit KOMMNEKC, CO3AaHHbI N0 MofybHOMY NpuHLUNY. OH BKIOYaeT
B ce6s MOAyNb OTAENeHUs ynpaBieHus 60eBoil MaLMHbI, @ TaKXXe MOAYb WUH-
CTpyKTOpa. MpuHUMN AelcTBUA y4eOHOTO KOMMNIEKCa OCHOBAH Ha UMUTALUM
[eiCTBUN BOAUTENA NpU ynpaBneHun T-72, B TOM Yucne AeNCTBUIA NO NOArO-
TOBKE TaHKa Kk 60eBOMY MPUMEHEHMIO, K NPEOAONEHNIO ECTECTBEHHBIX U UCKYC-
CTBEHHbIX NPeNATCTBUN.

C nomolublo NporpaMMHOro obecneyeHnsi MHCTPYKTOP MU PYKOBOAMTENb
3aHATUN MOTyT «NOAGpackiBaTh» 00y4YaeMoMy BBOLHbIE O Pas3fnYHbIX He-
MCMPaBHOCTAX, HArpy}KaTb KypCaHTa LOMNONHUTENbHBIMUY YNIpaXKHeHUAMU. JTio-
6as ownbka 0by4aeMoro OTpaxaeTca Ha MOHUTOPE UHCTPYKTOPa, BCE Hemnpa-
BU/IbHblE AECTBUA COXPAHAIOTCA B NaMATU KOMMbIOTepA y4e6HOro KoMMeK-
ca. Mpu HeoOGXO[MMOCTM MOXHO CAenaTh pacneyaTky BCEro npoLecca 3aHs-
TWiA. HeckonbKo aHanorMyHbiX TPEHAXKEPOB MOXHO OOBLEAMHSATb B efuHyto
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network) will be built that will connect various
training equipment (shooting simulators, ATGM,
MANPADS and armoured vehicle simulators) into
a unified system designed to organise practical
simulation exercises with a squad, company and
battalion.

The systems, produced by the plant, have been
supplied to the Belarusian Military for many years.
New arms markets are being developed.

The plant is a reqular participant of various
exhibitions, such as MILEX, for instance. The
equipment allows the company to upgrade weapons
on a territory of a customer.

Vankovich noted that the company enjoys its
own physicaland chemical testing laboratory, where
the fuel and explosives can be tested. One more
fast fact: 30% of equipment, designed for testing
missile systems, the plant’s team built with their
own hands. They were developing, assembling
and testing them by themselves. As for the main
machining equipment and lab instruments, they
are unique; separate devices and tools of the plant
exist in one copy in the country.

Student desk for tankmen and
Army soldiers

It is one thing to drive armoured vehicles on a
tank training area, wasting valuable service life,
fuels and lubricants, butit’s totally another to train
tank drivers using simulators, which significantly
saves financial funds.

Forinstance, approximately 5.2 tonnes of fuels
are saved when training 100 tank drivers; also,
service life and service charges are not wasted.

For this purpose, a simulators subdivision within
the engineering department was established.

They built the TV-675 to practice driving the
BMP-2 infantry fighting vehicle, which could replace
the whole driving range. It allows trainees to master
atraining course starting from the basic skills and
ending up with performing a qualifying practice.

The TV-675 not only got close to the level of
foreign counterparts, butitis notinferior to them.
Moreover, it is more effective and cheaper.

The simulator can train to prepare the BMP
for driving: starting the engine, taking off, gear
shifting, turning, breaking and stopping. The highest
degree of conformity with real control devices in
an infantry fighting vehicle allows newcomers to
master correct coordinated controlling of devices
according to the situation.

The superiority of the TV-675 over foreign
counterparts rests upon exceptionally successful
software. The trainer can simulate any range, and
terrain.

Due to implementing the latest information
technologies—the software and dynamic
platform —this system enables simulation of
almost full dynamic motion of the BMP2 in real
terrain and during overcoming natural and artificial
obstacles on a virtual road of the driving range.

The feedback allows the instructor to timely
reveal individual mistakes of every trainee and
help to correct them and train actions element

TEXHUKA U BOOPY>XEHUE

5.

CceTb, YTOGbl 0TpaboTaTh [eiCTBMA B TaHKOBOW KONOHHE HAa MaKCUMManbHOW
CKopocTy.

Cxoxue (YHKLUM BbINOJHAET U KOMMIEKC TPpeHaxepa BOXAEHUA 60eBoil
MawwuHbl gecaHta bM[O-1—TB-915M, BbinyCK KOTOPOro TakXe OCBOMAM Ha
3T3IM.

Ewe oaHoil pa3paboTKoii NpeAnpuaTUs ABASETCS KOMMJIEKC TPEHAXKepa Ha-
BOAYMKa-onepatopa 60eBoit MawmnHbl nexotbl BMM-1 (BMI-1) — THO-7M. OH
npefHasHayeH Ang U3y4YeHWA U 0CBOEHUS MPUEMOB HABOAKW U BeleHUs OrHA
W3 WTATHOTO BOOPYXEHUs BCeMU cnocobamm 6e3 pacxopa 6oenpunacos u Mo-
Topecypca. Ero otnnuntenbHas 0co06eHHOCTb — OfHOBPEMEHHAs TPEHUPOBKA
Cpa3y Tpex HaBOAYMKOB-0NepaTopoB. C noMoLbio y4e6HOTro KOMMIEKCa MOX-
HO BbIMOJIHATL Takue 3afiauy, Kak 0OHApyXeHUe Lenu, onpefeneHne UCXon-
HbIX JaHHbIX ANf CTPenbObl, BEleHNE OTHA U3 OpPYAMUSA U CMAPEHHOrOo nyneme-
Ta C MeCTa U KOPOTKWUX OCTaHOBOK MO ABMXKYLMMCA U HEMOABUXKHbLIM Ha3eM-
HbIM LeNIIM, KOPPEKTUPOBKY CTpenbObl 1 Ap. Pe3ynbTathl CBOWX AeiCTBUII 00Y-
YaeMblil HaBOAYMK-0NepaTop HabAAeT B BUAE 3aAbIMIEHUS, BCMbILEK, pas-
pbIBOB CHApsJ0B B 3aBUCMMOCTM OT UCMOJIb3YEMOTO BOOPYXKEHUs 1 Tuna 6oe-
npMnacos.

Takum obpa3om, yyeGHble TpeHaxepHble cpeacta (YTC), co3aaHHble Ha
PMYM «3aBOA TOYHON 3nEKTPOMEXaHWUKN», HAa MPOTAXKEHUU HECKONbKUX NeT
MOCTaBAAIOTCA B BOMHCKME YacTu BoopyeHHbix Cun Pecnybnuku benapychb
W pasnnyHble YYpeXAeHna BoeHHOro BegomcTea. OHM 3apekomeHfoBanu ce-
65 C NONOXKUTENbHOW CTOPOHBI U MOTYT 06eCneynTb HeoOX0AUMOE KauyecTBo
00y4Y€eHMs BOEHHOCMYXKALMX MO KPUTEPUIO KCTOUMOCTb — 3HEKTUBHOCTbY.
Vmetowmecs B Boickax YTC no3BoNAT NOCTPOUTL MHOTOYPOBHEBYIO CUCTEMY
MOATOTOBKM BOEHHBIX CMELMANNUCTOB U 06eCneymnThb KaK OAUHOYHYIO UX MOATO-
TOBKY, TaK U B COCTaBe 3Kkunaxa (pacyeta) 1 noapasfeneHus.

JlaTb 60enpunacam BTOPYIO U3Hb

MpUYMHBI, MO KOTOPbIM HEOOXOAMMO MOJEPHWU3MPOBATb MMelLWMACA ap-
ceHan PC, noHATHbI. Bo-nepBbiX, CO BpEMEHEM MCTEKAIOT CPOKM UX TEXHUYe-
CKOM rofiHOCTU. Bo-BTOpbIX, 3anackl HAKOMIEHHbIX HA cknagax PC, k npumepy,
K PC30 «lpag» 3HauMTENbHBbI, YTUAK3ALMA UX 060/AETCS rocynapcTBy B Kpy-
rnyto cymmy. [poaHann3npoBas CNOXKMBLLYIOCA CUTyaLmio, cneyuanuctsl PIYM
«3aBOf TOYHOM 3NEKTPOMEXAHWUKM» MPeAsoXuIu 3T 6oenpunacsl MOAepHM-
31poBaTb. Tem bonee yTo nopaxalolye cnocobHOCTM 6OeBbIX YacTel cHaps-
noB 9M28® 1 9M53® Bennku. Mo CpaBHEHUIO CO WTATHBIM KTPAAOBCKUMY Goe-
npunacom 9M22Y 3Tu cHapsabl NPEBbLIWAIOT €ro N0 60eBOMY MOTYLIECTBY B [Ba
1 B NATb pa3 COOTBETCTBEHHO.

CoBmecTHO ¢ poccuiickumu konneramu u3 HMO «Cnnaey» cneunanuctsl 3TIM
BbIPabOTaNy BapuaHT NMPOANEHUS CPOKA CyKObl cHapsaos 9IM28® 1 9M530,
co3faHHbIx B 80-x 1 90-x rogax npownoro Beka. PaunoHanbHyo uper noa-
aepxano MuHuctepctBo 060poHbl Pecnybnuku benapych, U K mpakTUYeckum
pabotam npuctynuan B 2014 ropy. TeXHNYeCKOe OCBUAETENbCTBOBAHME Xpa-
HAWMXCA Ha cknagax cHapapoB 9M28® u 9M53® noaTBepamMao Hanuyme 3Ha-
YMTENbHOrOo pecypca UX roNoBHbIX YacTei.

B pe3ynbTtate npoBefeHHOI 3aBOJOM TOYHOW 31EKTPOMEXaHUKN MOJEPHU-
3auuy 60enpunacoB NosyyYeHsl cpasy TpU MoandUKaLUM 122-MM peaKTUBHBIX

ARMAMENT AND EQUIPMENT

by element many times.

Expert estimation: if the electronic device
operates eight hours a day during a training cycle,
more than 11 (!) tonnes of diesel fuel can be saved.
Also, it should me mentioned the costs of saved
service hours, depreciation expense, charges on
repair, obstacles recovery and keeping the driving
range in a suitable condition to be used.

Other up-to-date trainers which are produced
at the plant also feature high economic effect,
for example the TV-172M trainer for the T-72B
tank drivers.

It is designed to train and maintain skills of
a T-72 tank driver at any terrain, day and night,
and in any weather. The trainer features modular
design. It consists of the tank driver and instructor
modules. The system simulates the T-72 driver
operations while driving a tank, including preparing
a tank for combat use and overcoming natural and
artificial obstacles.

Using the software, the instructor can task
the trainee with various failures and additionally
exercise him. Any mistake is displayed on the
instructor’s screen; all wrong actions are saved in
the trainer’s memory. If necessary, all the process
of training can be printed. Several similar trainers
can be connected to one network to train as a tank
column at top speed.

The plant has mastered production of a similar
trainer—the TV-915M, which is designed to practice
driving the BMD-1 airborne assault vehicle.

Also, the enterprise built the TNO-7M trainer
for the gunner of the BMP-1 (BMD-1) infantry
fighting vehicle. It is designed to learn and train
to direct and fire weapons without spending
vehicles” service life and ammunition. Its feature
is a simultaneous training of three gunners. The
training complex enables such tasks as target
acquisition; determination of firing data; shooting
a cannon and coaxial machine gun from a stationary
position and shortstop at fixed and moving ground
targets; adjustment of fire etc. The gunner can see
the smoke, flashes and shell bursts depending on
the utilised arms and projectile types.

Thus, Precision Electromechanics Plant has been
delivering its simulators to units of Belarusian
Armed Forces and other military institutions for
several years. They have approved themselves and
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Woﬂ Benopycckas Ky3HMULIA PAKETOCTPOEHS

&ﬂ Designing ' Belarusian Rocket Systems

CcHapsgos. lpu 3TOM MOAepHU3NPOBAHHAA NPOAYKLMA HEe TpebyeT fopaboTku
nog Hee 60eBbix MaWwuH «Mpag» u «benlpagx». Nccneposatensckue u rocynap-
CTBEHHbIE UCTIbITAHWUA NOATBEPANNM BCE 3aAaHHbIE XapaKTEPUCTUKN MOLEPHN-
3MpPOBAHHbIX 6OEMPUNACOB, A TAKXKe BO3MOMXHOCTb UX UCMONb30BAHUSA B Teye-
HMe MHOTOJIETHEro rapaHTUIMHOrO CpOKa KCNyaTaLum.

K cnoBy, McnbiTaHWst MOAEPHU3UPOBAHHBIX GOENPUNACOB MPOBOAUINCDH B Ca-
MbIX KECTKMUX YCNOBUAX — NPU AOXKAE CO CHETOM, NOPLIBUCTOM BETPE U Ha Nnpe-
BenbHoii fanbHocTu. U, HecMoTps Ha 3To, Bce TpebyeMmble 3HaYeHUs nokasaTenei
KayecTBa MOAEPHM3MPOBaHHbIX 60€NpMNacoB NOMHOCTbIO NOATBEPAUANCS. Mo
pe3y/nbTatam ucnbiTaHuit 122-mm peaktnBHble cHapagbl IM521Mb n 9M522Mb
MPUHATEI Ha BOOPYXeHUe MuHucTepcTBoM 060poHbl Pecnybnuku benapyces.

Henb3sa He OTMETUTb M 3KOHOMUYECKYIO COCTaBAAIOLLy0 Bonpoca. Boopy-
eHHble Cunbl NosyyatT MOAepHU3upoBaHHble PC co 3HaYMTeNbHO yBENUYEH-
HbIM AMana3oHOM NpUMeHeHUs No AanbHocTu. He Gyfem 3abbiBaTh, YTO B Npo-
TUBHOM cnyyae 6oenpunackl 9IM28® n 9M53® oxupana 6bl yTuAn3aums. A Ho-
Bble CHapsAbl NOLOOHOrO Knacca 06XoAATCA Kak MUHUMYM BJJBOE [LOPOXEe MO-
LEePHU3NUPOBAHHBIX.

B Hos6pe npowworo roga 8o Bpems nocetieHns PMNYI «3aBog To4HOM 3/ieK-
TpomexaHukmn» MpesunaeHTt Pecny6inku benapych AnekcaHap JlykalweHKo 03-
HaKOMUNCS C XOAOM paboT Mo NoKanMU3aL MM NpoM3BOACTBA PAKET PeakTUBHOM
cuctemsl 3annosoro orHs (PC30).

Torpa e rnaea rocyfapcTsa BblC/ylLaN AOKNAA 00 yCnewHoM 0CBOEHUY Tex-
HOJIOrMM, KOTOPas MO3BOJISET NPOANEBATb CPOK CIYXKObI PAKET Pa3nnyHbIX Knac-
COB, BKJ04aA 3eHUTHbIE YNpaBnsemMble, NPOTUBOTAHKOBbIE, yNIPaBaseMble U He-
ynpasnsemble aBuaLnoHHble. C 3Toro npefnpusaTUe HauMHaNo CBO NPOU3BOA-
CTBEHHYI0 AeATeNbHOCTb. CnucaHHbIe KOrAa-To paKeTbl OXUAANM CBOEIl o4epe-
AV Ha yTuam3aumio. A Tenepb OHW NONYYUIN HOBYIO XU3Hb C MPEBOCXOAHbIMM
XapaKTepuCcTUKamu.

— Mol cylecTBeHHO NpofieBaeM UX Pecypc, a To4YHee — CO3AaEM 3aHOBO.
370 He TONbKO NOAKPalLMBaHNe — COBEPLUEHHO HOBAA 3NEKTPOHMKA, COBEPLLEH-
HO HOBas KOMMOHEHTHas 6a3a. Ml Tenepb MHOTME CPeACTBA MOPaXEHUA W aBU-
aLMOHHOTO, U HA3eMHOro OyAYT MPUMEHEHbI B MHTEpPecax 3alyuThl rocyAapcT-
Ba,— OTMeTUn pykoBoaunTenb FfockomBoeHnpoma Cepreii ['ypynes.

OcBOEHHble TEXHONOTUM, KaK NoayYepkHyn AnekcaHap JIyKalleHKo, TaKkxke
LOJMKHbI AKTUBHO NPUMEHATHLCA.

— Hy v BTOpOI1 3Tan, KOTOPbLI 3AeCh Bbl 0CBOWIN,— 3TO NPOJJIEHNE CPO-
Ka cyx6bl paKeT Manoi, cpefHeil, ManeHbKoit fanbHoCTH, ans «pafoB» U T.4.,
LN CAMONETOB, yNPaBAseMbIX, HeyNpaBASEMbIX, KOTOPbIE PaHbLUE Ha CBaJIKY Bbl-
GpacelBany, fia ele 3a Kakue feHbry ytuausuposanu. Ceiiyac Mbl UX NPUBOAUM
B 60eBoe cocTosiHMe. [lecATb ThiCAY B roJ — 3T0 0YeHb Xopowo. Hago — 3Ha-
4uT, ycKopumcsa,— otMmeTun lNpesnpeHt.

CeropHa cnewunanncTbl 3aB0Aa pacCMaTpUBaIOT U Apyrue nepcrneKkTUBHbIE Ba-
puaHTbl mopepHusauuu PC, BoinyweHHbix eue B CCCP. PaccmatpuBaetcs Bo3-
MOXHOCTb OCHALLEHNA UX COBPEMEHHbIMU CUCTEMAMU KOPPEKTUPOBKU NONeTa,
B3pbIBATENAMW AUCTAHLMOHHOFO TUMA U T. 4.
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provide the necessary quality of training in terms
of cost efficiency. The simulators utilised by the
Army ensure a multi-level training system and
provide both individual, and unit training.

"Second birth” of ammunition

The reasons to upgrade the arsenal of reactive
projectiles are obvious. Firstly, technical validity
period expires. Secondly, stockpiles of reactive
projectiles — of the Grad MLRS for instance —are
considerable; their disposal would require a large
amount of money for the state. Having analysed the
situation, the plant’s experts proposed to upgrade
the ammunition. The more so, damaging capacity
of the 9M28F and 9M53F projectilesis considerable.
In contrast to the 9M22U standard ammo for the
Grad, theirkill potentialis two and five times more,
correspondingly.

Jointly with Russian counterparts of the Splav
R&D and production centre, they developed a new
method to extend service life of the 9M28F and
9M53F projectiles, produced in the 80th-90th of the
previous century. The rational idea was supported
by the Belarusian Defence Ministry and the works
on it started in 2014. Technical approval of the
stored projectiles — 9M28F and 9M53F — confirmed
considerable service life potential of their warheads.

As a result of upgrading, three modifications
of the 122-mm projectiles appeared. Moreover,
the products do not require the Grad and BelGrad
combat vehicles to be upgraded. Research and state
trials approved all the specified characteristics of
the upgraded ammunition, as well as their usage in
the course of a long-term guaranteed service life.

By the way, the tests were being conducted under
severe weather conditions —in the rain, snow and
high wind —as well as at a maximum range. And
nevertheless, all the required quality attributes
were confirmed. Following trials, the 9M521MB and
9M522MB122-mm reactive projectiles entered the
inventory of the Belarusian Armed Forces.

An economic component of the issue should
not be left unmentioned. The Armed Forces forces
receive the upgraded reactive projectiles, which
firing range has been significantly extended. Let
us not forget that otherwise the 9M28F and 9IM53F
projectiles would be disposed of. After all, new
ammunition of such a class costs two times more
than the upgraded ones.

On November 2015, during the visit of Precise
Electromechanics Plant President of Belarus
Alexander Lukashenko got acquainted with the
production of the missiles for MLRS.

That was also when President listened to the
reports about successful mastering the technology
which willextend service life of various class missiles,
including anti-aircraft, anti-tank and guided/
unguided aircraft missiles. The company began
its activities from this. The retired rockets were
awaiting their disposal. Now they have embarked on
their new life, and feature excellent characteristics.

"We significantly extend technical validity
period, or ,re-create” it. It is not only colouring,
but implementing absolutely new electronics and

TEXHUKA U BOOPV}KEHME/

McnonHeHue «IlonoHesa»

B co3paHne nepcnekTUBHON peakTUBHOI CU-
CTeMbl 3aNM0oBOro orHa «MosoHe3» paboTHUKM
PMNYM «3aBog TOYHOW INEKTPOMEXAHUKMN» BJIO-
WA, 4TO Ha3blBaeTcs, aywy. Mano kto Bepun,
4TO 33 OTHOCUTENbHO KOPOTKMIA MPOMEXYTOK
BpemMeHu B benapycu nosiBUTCA COOCTBEHHbI
PaKeTHbI! KOMMNEKC, CNOCOGHBI pelwaTb CNox-
Hble 60eBble 3afauu.

— Bbl He noBepuTe, HO HEKOTOPbIE CMeLM-
a/UCTbl BOEHHO-MPOMBILWIEHHOrO KOMMJEKca
HaC NOAHMMANMW Ha CMeX, Korfa Mbl npegnarany
MM COTPYAHMYECTBO B CO3AaHuM HoBoil PC30,—
npu3Hancsa AHatonuii BaHbkoBuY.— Y HUX npo-
CTO B FO/I0BE He YKIafblBanoCh, YTO 3TOT 3aMbl-
CeN yAacTcs ycrnewHo peann3osats. [la U MHO-
e Halwu COTPYAHUKM CKENTUYECKU OTHECIUCH
K nopo6Ho upee. Ho cienas npefBapuTenbHble pacyeTsl, pyKOBOACTBO npef-
npuUATUS YOe[MNoCh: CO3AaTh HOBYIO PEAKTUBHYIO CUCTEMY C BbICOKMMU GOEBbI-
MW BO3MOXHOCTAIMW HaM BMoJHe No cunam. Npuyem 3a oTHOCUTENbHO HEGOb-
lne CpeAcTBa U B «OCA3aeMble» CPOKMU.

Mo cnoBam AMPeKTOpa, YCMEWHON peanu3alum npoekTa cnocobcTBoBa-
JI0 TECHOE COTPYAHMYECTBO C Pa3NUYHLIMU NMPEANPUATUAMU CTPaHbI, B Mep-
BYIO 04epesb 0OO0POHHOrO CEKTOPA 3KOHOMUKU. MpU 3aKIH0UYEHUM KOHTPAKTOB
CTPOro OroBapuMBaNuCb YCI0BUS WX BbIMONHEHUsA. HeKOTOpble U3 CMEXHMKOB
[aXe He 3HaNu, YTO U C KaKoW uenblo genaetca. KoHTposb 3a pacxofoBaHueM
CPEeACTB B XO/€ peanu3alyum npoekTa Obla CTpOXANLLMIA.

JleTHne mecaubl 2016 rofa cTanu 3HaKOBbIMU A1 3aBOAA TOYHOMN 3NEKTPO-
MexaHuKku. lpowealwme B UioHe cTpenbboBble UcnbiTaHns Hosoil PC30 60sb-
Woi AanbHoctn «llonoHe3» NOLTBEPAMAN BO3MOXHOCTM 3TOTO BbICOKOTOY-
HOro opyxus. [lokasatenn NpeB30LWN OXMAHMA, CUCTEMA OKa3anacb 0YeHb
HaLeXKHOM U C BBICOKOW TOYHOCTbIO (KPYroBOE BepOSITHOE OTKJIOHEHUE CoCTa-
BuNo Bcero 10 MeTpoB) nopasuna BCe Ha3HayYeHHble Lenu Ha yaanesun B 200
KWUIOMeTpoB.

— B TeueHwne 3T0ro CxKatoro BpeMeHU Mbl BbIMOSHWAM MO3TANHO BCE 3afa-
4M no pa3paboTke W NMpoBefeHMIO UCTbITaHMiA. He cekperT, uto B Kutae 6bino

Hamia compaBRa - o oo oo oo

VMetommiics HAYYHO-TEXHWIECKUNIA TOTEHIIM AL [T03BOJIAET TPEATIPUATUIO
IIPOBOAUTL PaboTst o mpopenuio CTII cnepyomux usnenum:

brand new component base. And now many air-to-air

® HeympasnseMble aBuaunonHsle pakerst (HAP) — C-8KO (KOM, 09), C-13, and air-to-surface missiles will be utilised to defend
C-24 n C-25; the state,” noted Chairman of Goscomvoyenprom
® 3eHWUTHLIE yIpaBaseMbie pakets (3VP) — 9M33M3(M2) (3PK «Oca-AKMy), Sergei Gurulev.

9M37M (3PK «Crpena-10M2»), 9M311 (3IPK «TyHryckay), 9M39 (II3PK
«Hrnax»), 9M313 (II3PK «HArna-1»);

® IIPOTUBOTAHKOBLIEe ympaBnseMsie pakerst (IITYP) —9M114 (IITPK
«IITypm- C» («IITypMmM-B»), 9M111, 9M113, 9M115;

® peakTuBHbIe cHapanst ans PC30 «I'pag» — 9M22Y, 9M28d (9M28d-1).

According to Lukashenko, the mastered
technologies must be implemented, as well.

“The second stage which you have mastered is
extending service life of short- and intermediate-
range rockets, and munitions for the Grad etc., for
aircraft, guided and unguided, which were thrown
on the scrap heap. Moreover, their disposal needed
waste of money. Nowadays we make them fully

For r reference _________________________________ . . .
RSt relerence operational. Ten thousands a year is a good figure.

The sci-tech potential allows the company to extend validity period of We can speed up, if necessary,” said President.
the following systems: Nowadays the plant’s specialists consider other
e S-8KO0 (KOM, OF), S-13, S-24 and S-25 unguided missiles promising options of upgrading the USSR-made
e OM33M3(M2) (for Osa-AKM SAM system), 9M37M(for Strela-10M2 SAM reactive projectiles. The possibility of equipping

system), 9M311 (for Tunguska tracked self-propelled anti-aircraft them with advanced guidance, remote fuzes etc.,

weapon), 9M39 (for Igla MANPADS), 9M313 (for Igla-1 MANPADS) guid- is being investigated.

ed surface-to-air missiles .
® 9M114 (for Shturm-S guided anti-tank missile system (Shturm-V), Construction of Polonez

9M111, 9M113, 9M115 ATGMs
e 9M22U, 9M28F (9M28F-1) reactive projectiles for Grad MLRS

The workers of Precision Electromechanics Plant
put their hearts into the Polonez MLRS. Hardly
anybody believed that within a short period of
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m Bernopycckas Ky3HMLA PAKETOCTPOSHMST

&ﬂ Designing Belarusian Rocket'Systems

UCMbITAHUE, @ CeNYac 3TO Hal KOMMJEKC, C loKanu3aumen bonee 60 npoueH-
TOB UCMbITAH HA Halleil TEPPUTOPUU,— OTMETUN PYKOBOAUTENb [OCKOMBOEH-
npoma.— [1a, 6bin1a OTBETCTBEHHOCTb M BOJIHEHUE, MOTOMY 4YTO He TaK BCE 3T0
npocTo. fl cyMTalo, 4TO Ha 3TOM 3Tane Mbl 3a4ady BbIMONHUAN.

B aBrycre Ha BoopyxeHue 6enopycckoil apMum npuHaTa 6oesas cucrema,
KoTopasi N03BOJIUT 3HAYMTE/IbHO MOBLICUTL 6OEBbLIE BO3MOMXKHOCTM KaK paKeT-
HbIX BOWCK M apTUAepUU B YACTHOCTU, TaK U 0OOPOHUTENbHbBIE BO3MOXHOCTU
rocyfapcTea B LieJIOM.

3a 3TMM CTOUT CaMOOTBEPXKEHHbII TPy, 3HAHME W OMbIT pabounx, TanaHT
¥ TBOPYECKAA MbICNb MHXEHEPOB U KOHCTPYKTOPOB, BEPHbIE PELIEHUA U CTpa-
Termyeckoe BUAEHNE PYKOBOACTBA W YNpPaBeHYeCKOro NepCcoHana, HECOMHEH-
HbIA MpoeccnoHanM3m BCcex CneunanucToB NpeanpuaTUs, LOKa3aBWKUX CNo-
COOHOCTb YCMEWHO pelaTh Camble CI0XKHbIE 3a4auu.

Pe3ynbtathl geatensHoctu PTYI «3aBOA TOUHOW 371E€KTPOMEXaHUKU» MO-
3BOJIAOT C YBEPEHHOCTbIO CMOTPETh B OyAyllee, CTaBUTL HOBbIE, ellie bonee am-
OGULMO3HbIE LIeN 1 3aaun.

B Hosi6pe 2015 rofa BO BpeMs NOCeLLeHUs 3TOro NpeanpusTUs rnaea rocy-
[apCTBa NOCTaBMA 3af,a4y BbIATH HA HOBbIV 3Tan B CO3AaHUN COBPEMEHHOIA BO-
€HHOW TEXHUKMU.

B nanbHeiwem npepnpusatuamu FfockoMBoeHnpoma byaeT NpogosKeHa pa-
60Ta Haf, COBepLIEHCTBOBAHMEM OTEYECTBEHHON PeakTUBHOI cuctembl «Moso-
He3y. [lpegnonaraercs, 4To AaNbHOCTb ee fencTBua gocturHet 300 Km.

N B 370l paboTe Beaylias posb Oyaer oTBoAUTLCS paboTHukam PMYM «3a-
BOJ, TOYHOW 3/1EKTPOMEXAHUKIUY. Y NPEANPUATUSA €CTb HEOOXOANUMbIN NOTEHLM-
aJl, NO3BONAIOLLMIA PELNTb 3TU 3a4a4UN MAaKCUMANbHO 3 heKTUBHO.

BOEHHO-ITPOMBIIIJIEHHBIV KOMITJIEKC. BEJIAPYCH | MILITARY-INDUSTRIAL COMPLEX. BELARUS

time Belarus would build its own rocket system,
capable of performing sophisticated combat tasks.

"You will not believe that some experts of the
military-industrial complex made us a laughingstock
in response to our proposals for cooperation in
the construction of a new MLRS,” said Vankovich.
"It didn't fit for them that we could succeed in
this project. And a great many of our employees
were sceptical to this idea. But having performed
preliminary calculations, company’s management
saw that we would manage to build a new reactive
system featuring high combat capabilities. What
is more, relatively small amount of financial funds
and not so long amount of time were needed.”

According to the director, successful accom-
plishment of this project was followed by close
cooperation with various enterprises, primari-
ly of defence industry. When awarding contracts,
the terms and conditions were being strictly spec-
ified. Some companies even did not know the pur-
pose of something or other. Expenditures were un-
der tight control.

The summer of 2016 was a hallmark for Precision
Electromechanics Plant. The June’s tests of the new
long-range MLRS approved combat capabilities of
this high-precision weapon. The characteristics
exceeded expectations, having proved the system’s
high reliability and precision; the weapon hit all
the designated targets at a distance of 200 km
(CEP was only 10 m).

"During a short period of time we designed and
tested the weapon system. It is a common secret
that we tested itin China. Then, the system, which
is 60% made by indigenous parts, was tested on our
territory,” noted Chairman of Goscomvoyenprom.
"Yes, we worried because of responsibility and
because it was not so easy. I am sure that we have
achieved our goals at this stage.”

The weapons system, which was introduced into
service in August 2016, is supposed to significantly
enhance combat capabilities of the rocket troops
and artillery in particular and national defence
on the whole.

This was ensured by dedicated work, expertise
and experience of workers, talent and engineering
art of designers, right decisions and strategic vision
of managers, unquestionable professionalism of
every employee which proved the ability to address
the most sophisticated tasks.

The results of Precision Electromechanics Plant
enable it to face the future with confidence, assign
new, even more ambitious tasks and goals.

In November 2015, the head of state assigned
a task to move to a new phase in production of
advanced armaments, during his visit to the plant.

In future, the Goscomvoyenprom companies
will continue to upgrade the Polonez indigenous
rocket system. It is assumed that the firing range
will reach 300 km.

Experts of Precision Electromechanics Plant
will play a central role in this issue. The plant
enjoys the needed potential, ensuring maximum
effectiveness in addressing these issues.

Translated by Georgy Solovei
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