BIIK \ VPR

BOEHHO-TTPOMBILITEHHEIA KOMIUTEKC. BEJIAPYC \ MILITARY-INDUSTRIAL COMPLEX. BELARUS

CO3}Z|,aHHaFI yueHbiMu 1 cneumanuctamu 0AO «Kb «Papap» —
VNPaBNAoLWAsn KOMNAHUA XONANHra «CucTeMbl pafmonoka-
UMU» MOBUNBHASA [BYXKOOPAUHATHAS TBEPAOTENbHAS PaAMONO-
KaumnoHHas ctaHums (PJIC) meTposoro puanasoHa «Boctok-[»
(B 3KCNoOpTHOM BapuaHTe — «BOCTOK-J») yiKe He pa3 CTaHOBM-
N1acb NpesMeToM Ans nyGauKaumui Kak B y3KonpodeccuoHanb-
HbIX U3[aHM1sAX, TaK U B NPECCE, B TOM YUC/e B 3apybexHoii. Mpu
3TOM NpeACcTaBieHHas HGOpPMaLMA Pa3HUTCA — OT LENOBON
W HenpepnB3ATON O BbIAYMOK U aHTa3ui, NPOLMNKTOBAHHbIX
HEKOMMETEHTHOCTbIO, OrOHeN 3a CeHcauuei Uan coodpaxeHu-
AMMW HE COBCEM YECTHOM KOHKYpEeHLUM.

WTak, noyemy u Kak cosgaH «BocTok».

Y KOHCTpYKTOPCKOTO 6iopo «Papapy, rae pabotaloT BepyLme
YYeHble CTPaHbl U CneuuanucTbl B 061acTv paamonoKaLmm 1 Tex-
HuKku TNBO, 66K BCE BO3MOXHOCTU ANs TOrO, YTOOLI YA0B/ET-
BOPUTb 3anpoc MUHKUCTEPCTBA 0OOPOHBI OfHOM U3 cTpaH Hro-
BocTtouHoi A3uu Ha npoBeaeHue rny6okoit moaepHu3sauuu PJIC
M1-18 coBeTckoro npon3BoAcTBa. HecMOTpsA Ha BbICOKYIO HafeX-
HOCTb M HENPUXOTAMBOCTb B IKCNJyaTaLMm, CaMblil MACCOBbIN pa-
[ap B UCTOPUU yIKE He OTBEYas COBpPEMEHHbIM TpebosaHmsaM. Oc-
MbIC/IMB NOCTABNEHHYIO 3aJayy, OLEHNB CBOW Hay4YHbIA 3afen 1
TEXHWUYECKME BO3MOXKHOCTH, PYKOBOLCTBO NPEANPUATUS NPULLIO
K BbIBOAY: JIOTMYHEE NPEANIOXUTb NOTEHLMAIBHOMY 3aKa34MKy He
WATW N0 NYTU MOAEPHU3ALMM yCTapeBLUeH TEXHUKK, @ 3aKa3aTb
HOBBIIi, OTBEYAIOLMII BbI30BAM BPEMEHU PaANoNoKaTop, KOTo-
pbiit coyeTan 6bl B cebe NpenMyLLecTBa UCNOb30BAHNA METPO-
BOrO [ana3oHa BOJIH C BbICOKOW MOBMIILHOCTBIO.

eveloped by scientists and specialists of KB Radar, Vostok-

D mobile solid-state 2D digital VHF radar (Vostok-E in ex-
port version) has repeatedly become the subject of publications
not only in narrowly professional periodicals, but in printed press
and foreign press as well. The information in the articles varies
from business-like and impartial to fairy tales and fictions deter-
mined by incompetence, sensationalism or unfair competition.

So, why and how Vostok was developed?

KB Radar, employing top scientists and experts in radar rang-
ing and air defence, possessed all the resources to satisfy the
request of defence ministry of one Southeast Asian country for
comprehensive upgrade of the Soviet P-18 radar. Despite high
reliability and simplicity in use, the most mass produced radarin
history didn't meet contemporary requirements. After compre-
hension of objectives and evaluation scientific basis and tech-
nical capabilities, company management came to a conclusion
that it was more logical to propose a potential customer not to
upgrade the outdated materiel, but to order a new correspond-
ing to contemporary challenges radar, combining the advantag-
es of VHF band and high mobility.

By the way, the first prototype of the radar in export version
has been standing on alert for 8 years in a contracting coun-
try, performing assigned tasks in conditions of high tempera-
tures and almost absolute humidity. The radar was easily pro-
ducible (KB Radar cooperated with a number of companies) and,
what is important, inexpensive in manufacturing.

Efficient technical solutions of ‘South-Eastern’ radar and the
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K cnosy, nepsblit 06paseu, akcnoptHoi Bepcuu PJIC BOT yike 8 neT
CTOUT Ha 60EBOM [IEXKYPCTBE CTPaHbI-3aKA34MKa, B YC/IOBUAX BbICO-
KWUX TEMMepaTyp W NOYTU CTOMPOLEHTHOM BNAXHOCTH, 6E30TKA3HO
BbIMOJHASA NOCTaBAEHHbIE Nepef HUM 3ajayn. PagnonokaTop oka-
3a1cA TEXHOOMMYHLIM B Npon3BofcTBe (B koonepauun Kb «Papap»
C pAgoM 6enopyccKux NpeanpusTuil) u, 4T0 HEMaNOBaXHO, HEJOPO-
TUM B U3rOTOBAEHMN.

I eKTUBHbIE TEXHUYECKUE PELIEHNA U pPe3ysbTaThl NEPBbIX Me-
CALEB 3KCMyaTaLum NepBon «oro-BOCTOYHOMY CTaHLMM OKa3anuch
BOCTpe6OBaHHbIMK NpU GOPMUPOBAHUM TEX33aHUA HA NPOEKTUPO-
BaHWe [BYXKOOPAMHATHOI MobunbHoM PJIC MeTpoBOro AnanasoHa Ans
Boopy:eHHbix Cun Pecny6nukun benapychb. Pasymeetcs, k 6enopyccko-
My pagapy Gbinu npegbsBieHbl NPUHLMNUANLHO HOBbIE TPEOOBaHMUS.
BMmecTe ¢ Tem ycnewwHas pa3paboTka IKCNOPTHOI CTaHLMKM NO3BOMAA
C3KOHOMMUTb 3HAUUTENbHbIE CPEACTBA Ha co3paHue «Boctoka-[», Ko-
TOpoe Gbi0 BO3NIOXKEHO Ha KOHCTPYKTOpCKOe 6topo «Papap».

Mob6unbHas TBepaoTenbHas uudposas PJIC meTpoBoro guanaso-
Ha AAWH BoNH «BocTok-[I» npeaHasHayeHa ans obHapyKeHWs BO3-
AYWHbIX 0OLEKTOB, HAXOAAWLMXCA B 30He JeNCTBUA CTaHLMU, U3Me-
PEeHUA UX [ANbHOCTH, a3UMYTa U PafMaNbHON CKOPOCTH, aBTOMATHYe-
CKOr0o CONPOBOXAEHMA TPACC LieNeil, aBBTOMAaTUYeCKOro pacno3Hasa-
HUS KNacca uenei, a TakKe Ans nepefayu pafnonoKaunoHHON WUH-
thopmaLmMm B MHTErpUpoBaHHyto cuctemy ynpaenenus MBO. Pabotas
CaMOCTOATE/IbHO UK B COCTaBe 3-KOOPAMHATHOTO PagMoaoKaLMOH-
HoOro Komnnekca, «Boctok-[I» ycnewHo pewaet 3afayu, BbinosHsAe-
Mble He TOIbKO pafiapamu AEXYPHOro peXuUMa CpefHein AanbHOCTH,
Takumu kak M-18, Ho u PJIC 6onbLoii gansHoctn — M-14 «060poHay,
55)K6 «He6o» v apyrumu. Kpome Toro, «<BocTok» MOXeT (hakTuyecku
ucnonb3oBatbes B KadecTse PJIC 6oeBoro pexuma.

MpepncTaBnAowWMiA 0AHY TPAHCNOPTHYIO eAWHULY, pajap B COCTa-
Be aHTEHHO-annapaTHOM MallnHbl, BBIHOCHOTO aBTOMAaTU31pPOBaHHO-
ro paboyero mecta (BAPM) 1 aBTOHOMHOI iU3€NbHOI 3N1EKTPOCTaH-
umu 061afaeT cnefyoWYMI [OCTOUHCTBAMM:

— BbICOKAs [anbHOCTb 06Hapyx)eHus (8o 360 KM), TOYHOCTb U
paspeLuaroLas cnocobHOCTL NpU ONpeaeneHn KOOpAUHAT (TOYHOCTb
onpepeneHus aansHoctu — 25 M, asumyta — 0,3 rpaf., paspeLuato-
WWas cnocobHoCTb N0 fanbHocTu — 200 M, no a3umyty — 5,5 rpag.);

— BbICOKas MOBUNBHOCTb (BPEMSA CBEPTbIBAHUA-Pa3BEPTLIBAHUA
Mo pe3synbTaTaM UCMbITAHWUA — OKONO 6—8 MUH);

— 3teKTBHOE 0OHAPYKEHWE MANOPA3MEPHDIX BO3AYLIHbIX 06b-
€KTOB 1 OOBLEKTOB, M3rOTOB/NIEHHbIX N0 TexHonorum «Crency;

— NOBbILIEHHAsA NOMEX03aLMILEHHOCTb (KO3 dULMEHT NofaBne-
HWS aKTUBHBIX LWYMOBbIX NoMex — 6onee 30 A6 npu oTHOWeEHUM No-
Mexa/wym 40 fb, naccuBHbIX nomex — 6onee 50 b, nonHas 3awu-
LWEeHHOCTb OT BCEX BUAOB MMMY/IbCHBIX NOMEX);

— uudpoBoe hopMuUpoBaHue 1 06paboTKa CUrHAOB, COBPEMEH-
Hble BbICOKO3((EKTUBHbIE ANTOPUTMBI;

— BbINOJIHEHME B aBTOMATUYECKOM pexume Bcex DYyHKLMIA, BKNIO-
yas obHapyKeHUe U CONPOBOXAEHWE BO3AYLIHbIX 06BEKTOB;

— aBTOMATMYeCKN (PYHKLMOHANbHBIA KOHTPOb BCEX YCTPOICTB
PNC;

— BbICOKas PafMONOKaLMOHHAsA CKPbITHOCTb 33 CYET UCMOMb30-
BaHMs WYNOMOJOOHOIO 30HAUPYIOLLErO CUTHANA C MaNoii MUMKOBOM
MOLLHOCTbIO (MPU BeAEHWUN PagMUO3NEKTPOHHOI pa3BefKU NPOTUB-
HWUKOM CTaHLMs 06HapyKMBAETCA Ha fanbHOCTU He bonee 200 KM);

— BbICOKAs CTeNeHb 3alNLEHHOCTY OT BbICOKOTOYHOIO OPYKHS.

Korga Mbl rOBOpMM, YTO YCNEWHO 3aBeplueHbl FOCYAAPCTBEHHbIE
UCNbITAHWA W ONbITHAA IKCNIyaTauus «Boctoka-[l», To umeem B BUAY
Ve BTOpylo MopuduKauuio pagapa ans BoopyxeHHbix Cun Pecny-
6nukm benapyck, 6oee CoBEPLIEHHYIO MO CPABHEHUIO C NEPBOI BEp-
Ccvel, nepefaHHoi 3akazuuky B 2011 rogy. CywecTBeHHO NoBbILWEHA
AaNbHOCTb 0GHAPYKEHUS MaNopa3MepHbIX LieNelt U Lienei B aKTUBHbIX
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results of exploitation during first months became required in de-
velopment a technical project of 2D mobile VHF radar for the Armed
Forces of Belarus. Of course, fundamentally new requirements were
presented to Belarusian radar. At the same time, successful develop-
ment of export version of the radar allowed to save significant funds
for development Vostok-D by KB Radar.

Vostok-D is designed for detection of aerial objects in the radar
coverage, measurement the range to them, azimuth and range rate, au-
tomatic target tracking, automatic target class recognition, and trans-
mission radar data to integrated command and control system. Work-
ing independently or as part of 3D radar Vostok-D successfully per-
forms tasks of medium-range radars operating in stand-by mode (such
as P-18) and long-range radars (such as P-14 Oborona, 55Zh6 Nebo
etc.) Besides that, Vostok can operate in fact as combat mode radar.

As a single unit, the radar comprises an antenna-and-equip-
ment vehicle, remote automated workstation (RAWS) and diesel gen-
erator. Advantages:

— high range detection (up to 360 km), discrimination power
and accuracy of coordinate determination (the accuracy of range
determination is 25 m in 0.3 deg. azimuth, range discrimination is
200 min 5.5 deg. azimuth);

— high mobility (deployment/closure time is around 6-8 minutes);

— efficient detection of small-sized and stealthy aerial objects;

— enhanced ECM resistance (active jamming rejection factor at
40 dB jam/noise ratio is more 30 dB, passive jamming — more 50 dB;
reliable protection against pulse jamming);

— digital signal generation and processing, advanced and high-
ly efficient algorithms;

— fully automated combat procedures, including detection and
tracking of aerial objects;

— automatic status control of all the radar subsystems;

— high degree of radar emission security due to the use of low-
power noise-like probing signal (when the enemy conducts electron-
ic surveillance the radar can be detected at a distance of no more
than 200 km);

— high degree of protection from precision weapon.

When we say that state tests and Vostok-D prototypes testing were
successfully completed, we mean the second modification of the radar
for the Armed Forces of Belarus, more improved in comparison with
the first version, transferred to the customerin 2011. The detection
range of small-sized aerial objects and targets in active jamming was
considerably increased. The number of simultaneously tracked tar-
gets, the degree of clutter rejection and deployment/closure time
more than doubled, operational characteristics were improved.

Basing on the words of Karl Marks ‘practice is the criterion of truth’,
we will mention one of the most significant episodes from descrip-

nomexax, yBennyeHo Gonee Yem B 2 pasza KOJMYECTBO OfHOBPEMEH-
HO COMPOBOXJAEMbIX Liefelf, a TaKe CTeneHb NoAaBAeHNs Naccus-
HbIX NOMEX, yMeHbLLIEHO BPEMA CBEPTbIBAHUA-Pa3BepTbiBaHUA. Kpome
TOrO, yy4llUeHbl 3KCMIyaTaLMOHHble XapaKTePUCTUKN.

Onupasch Ha uspeuenne Kapna Mapkca «lpaktnka — Kputepui
NCTUHbIY, NPUBEAEM OAWH U3 3HAYMMbIX IMU30A0B NOCYXKHOrO CNu-
CKa HaxoAsLeroca B BoWCKax paaapa.

B pamkax coBmecTHoro yyeHus 06beauHeHHoit cuctemsl MBO ro-
cypapctB — yyactHukoB CHI «boesoe coppyxectBo — 2013» Ha
nonuroHe Awynyk (Poccus) «Boctok-[l» 6bin MCNoNb30BaH B Kaye-
CTBE 3/IEMEHTa CUCTEMbI YNIPaBIEHUs 3€HUTHOI paKkeTHo bpuragoi
CMeLuaHHoro cocTasa. PaboTa cTaHLuu Ha y4eHNUN NO3BONUNA NOJTHO-
CTbIO YA,OBNETBOPUTb NOTPEGHOCTH BENOPYCCKOI rPyNNMPOBKY B Ka-
YeCcTBEHHOW paauonoKaLMoHHon nHdopmauuu. Bo Bpemsa opraHnso-
BAHHOr0 TaM AE€MOHCTPALIMOHHOIO nokasa «BocTokom» nBO 3aunH-
TepecoBaNuCb POCCMINCKMNE BOEHHbIE cneunanuctsl. [lo ux npusHa-
HWIo, KayecTBO 0becneynBaemMoil pafapoM pasmosoOKaLUMOHHO UH-
thopmaLmu Bbllle, 4eM Yy UCNONL3YEMOTO UMK PaANOIOKALMOHHOTO
KOMMNneKca B COCTaBe OKONO [eCATKA Pas3fnyHbIX PaanosoKaLIMoH-
HbIX cpeacTB. PoccusiHe 0bpaTuanch K KOMaH[0BaHWIO GeI0PYCCKOi
rPYNMNMUPOBKM 1 NOYYMIM Pa3peLLeHne Ha UCNONb30BaHWE PaaMoNo-
KaLMOHHOI MHdopmauumn «BocToka» Ha CBOEM NMyHKTe ynpaBieHus B
KayecTBe 3TaNoHHOI. «BOCTOK», 4TO Ha3bIBAETCH, KHE YAAPUA NIULIOM
B rpA3b». B Xofie y4eHUA cTaHLUMA He TONbKO 0BHapyXuBana nepaoil
CPeACTBa BO3AYLWHOMO HanafeH1s yCNOBHOTO NPOTUBHMKA Ha B3/e-
Te, TOYHO ONpeAenana Ux KONMYEeCTBEHHbI COCTaB 1 pacno3Hasana
Knacc, Ho 1 NpefoCTaBAANA MH(POPMALMIO O Tpaccax CONPOBOXAae-
MbIX BO3[yLIHbIX 0OLEKTOB, KOTOPas NPUHUMANACk KaK CTONPOLEHTHO
pocToBepHas. Bo Bpems 60eBbix CTpenbb ManopasmMepHble CKOPOCT-
Hble MULIEHW, UMUTUPYIOLLME COBPEMEHHbIE BUAbI CPELCTB BO3AYLL-
HOro HanafeHus, o6HapyXm1Banuch «BocTokomM» c MOMEHTa Ux cTap-
Ta, PaHblUe YeM C MyCKOBOro KOMMeKCa nepefasanach MHMopmaLms
0 NPoN3BEefeHHOM NyCKe.

Ha noasefeHun uToros TpeTbero 3rana yyeHus «boesoe coppy-
*ectBo — 2013» MuHKCTp 06opoHbl Pecnybnuku benapych reqe-
pan-neiiteHaHT K. B. JXapobuH otmetun: «OHa (pagnonokaumoHHas
cTaHums «BocTtok-[». — ABT.) NOKa3blBaeT JOCTATOYHO XOpoLLMe pe-
3ynbTathl. Mbl He uMeeM B benapycv Bo3MoHOCTel McnpoboBaTh ee
B XOA€ MOAOOHbIX Y4EHUiA, MO3ITOMY Celiyac AOBOJbHbLI OT TOTO, YTO
CMCTeMa NOKa3blBaeT Aaxe Jyullne pe3ynbTaThbl, YeM Mbl OXXUAANNY.

BbicoKO oLeHMBaeT 60€eBble BO3MOXKHOCTH, HAAEKHOCTb, YA06CTBO
1 NPOCTOTY B 3KCnnyaTauum «Boctoka» KomaHaoBaHKe YacTu, B KOTO-
poit OH 3KCNNyaTUpyeTCs, @ Takxke 60eBble pacyeTsl cTaHLuu. Hasep-
HO€, CaMOoe BbICOKOE 3BaHWe, KOTOPOe fiaHHbI 06pa3eL, BOEHHOM Tex-
HWUKM MOXeT 3aBOeBaTb y CTPOEBOro oduLepa 1 conpara, — 370 3Ba-
HWe HUKOr [ He NOABOAALLEN «paboyeit nowagkuy». Mbl He coMHeBa-
eMmcs, 4To «BOoCTOK» — 3a4nHaTeNb [UHACTUM OTEYECTBEHHbIX Paau-
0/1OKATOPOB, KOTOPbIE BEPOI M NPaBLOi OYOYT CYKMUTb HalLe apMuu
W COCTaBAT XKECTKYIO KOHKYPEHLMIO Ha MUPOBOM pbIHKe.

Konnektus koHcTpykTOpCKOTO 610p0 «Pafap» He BouTcs cTaBuTh
nepes co6oi ambuLMo3Hble 3afa4u. Ha ero cuety, nOMMMO MOGUNb-
HOTO 1 He YCTYMaIoLLero No XapaKTepuCTUKam NyylmnM B MUpe JIoKa-
TOpam nofo6Horo knacca «Boctoka, UMetoTCs Apyrye, He MeHee 3Ha-
YuMble FOCTUXKEHNSA B 06NACTU PaAMONOKALIMM, PANOKOHTPONA U pa-
LMO3/EKTPOHHOI 60pbOLI. ITO NpeX e BCEro NPUHATasA Ha BOOPYKe-
Hue benopycckoit apmueii B npownom ropy PJIC «Poca-PB» ¢ konb-
LeBoli (ha3MpoBaHHOM AaHTEHHO PELIETKOl, KOTopas npefHa3Hayve-
Ha 4N 0OHapyXeHUs HU3KONETALMX Lienel, a Takxe psag o6pasyos
BOEHHOW TEXHUKM, 06ECeynBaloLLMX NPOTUBOAENCTBMUE BbICOKOTOY-
HOMY OpYXMUI0, BbIXKMBAHUE CUCTEM CBA3M U CUCTEM YNpaBNeHUs BO-
icKaMu, BaXKHbIX 0OBEKTOB UHGPACTPYKTYPLI U rOCYA3aPCTBEHHOO
YNpaBNeHUs B YCNOBUAX CETELIEHTPUYECKNX BOIH.

tive list of the radar in service with the Belarusian Armed Forces.

The radar satisfied the requirements of Belarusian troops in high
quality radar data. In the framework of Comradeship-in-Arms 2013 ex-
ercise of the Joint Air Defence System of CIS countries at Ashuluk
(Russia) training ground Vostok-D was utilized as part of control sys-
tem of anti-aircraft mixed brigade. During the demonstration Rus-
sian servicemen became interested in the radar. They admitted Be-
larusian system provide radar data of much higher quality than their
ayatem. Russian servicemen applied to the command of Belarusian
troops and obtained permission to use the data received from Vostok-
D as an etalon. Our radar showed its best. During the exercise it among
the first not only detected bombers of hypothetical enemy on take-
off, defined their quantity and class, but also provided information
about traces of tracked aerial objects, which was assumed as one hun-
dred percent credible. During combat firings small-sized fast moving
targets, simulating contemporary air attack weapons, were detected
by Vostok from the start. The information about the launch the ra-
dar transmitted earlier than from the launch system.

At the debriefing of the Comradeship-in-Arms 2013 exercise Be-
larusian Defence Minister Lt. Gen. Yuri Zhadobin said, "It (Vostok-D
radar — author s note) shows quite good results. We don t have ca-
pabilities to test the system in such exercise, thus now we are satis-
fied with the results the system shows, which are even better than
we expected.”

The command of the military unit, where the system is utilized,
and the combat crew of the radar highly appreciate operational ca-
pabilities, reliability, convenience and simplicity of operation the ra-
dar. Never letting down ‘willing horse” is probably the highest title
this system won among officers and soldiers. We don‘t doubt, Vostok is
the founder of family founder of national radars, which will faithfully
serve our army and toughly compete on world market.

KB Radar team doesn’t afraid to set itself ambitious task. Be-
sides Vostok, mobile and highly competitive with the best radars
of this class, the team achieved good results in radar ranging, radio
monitoring and electronic warfare. It stands to mention Rosa-RB ra-
dar with phased array antenna, put into service in Belarusian Armed
Forces last year. The system is designed to detect low-flying air tar-
gets. KB radar designed has also designed military hardware providing
counteraction to high precision weapons, survival communications
and command and control systems, important objects of infrastruc-
ture and state management in a network-centric warfare.

Translated by Georgy Solovei

MobunbHas 08yxKkoopOuHamHas maepoomenbHas paouosoKayu-
OHHAA CMaHYus Memposozo duanazoHa «Bocmok-/]» / Vostok-D
mobile solid-state 2D digital VHF radar
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