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«<HEBOGKJIOH»
PJ1C BOEBOI O PEXXNNIMA

N3nenne OAO «Pagap» — AOCTOWHbLINA OTBET HA HOBbIE BbI30BbI

Ha ocHOBaHUM COBMECTHOro pewieHna Mu-
HUCTepCcTBa 060POHbI N focyaapCTBEHHOIO
BOEHHO-NPOMbILWIEHHOro komnteta Pecny6-
nukun benapycb OAO «KB Papap» — ynpas-
nsalwWwas KoMnaHmsa xonauHra «Cucrtembl
pagmonokauum» nNpucTynuno K paspa6ort-
Ke MO6UNbHOW TPEeXKoopauHaTHOW paauo-
JNIOKAUMOHHOW CTaHUUN 06HApYXXeHna 1 ue-
neykasaHus S-gnanasoHa ¢ uudpoBon ta-
3MpPOBaHHOI aHTEHHOI pelweTKon. byayuwnin
papap nonayuun HassaHue «He6ocKnoH», Ko-
TOpoe, BeposATHO, COXPaHUTCS 3@ HUM U nocne
€ro NPUHATUSA Ha BOOPY)XEHUe.

Bviktop YCTUHOB
Viktor USTINOV

52/ KB RADAR

NEBOSKLON
A Gombat Mode Radar

KB Radar JSC product — an appropriate
response to new challenges

According to a joint decision of the Ministry of
Defence and State Authority for Military Indus-
try, KB Radar JSC—Managing Company of Radar
Systems Holding has started the development of
amobile 3D S-band target acquisition digital-array
radar.The future radar has got the name “Nebosk-
lon”, which is likely to remain even after its adop-
tion into service.

But everything started more than a decade
and a half ago. In 2004, the Ministry of Defence
of a friendly country asked KB Radar JSC to sub-
mit a technical proposal on the modernisation
of the P-18 radar — still efficient, but hopelessly
outdated Soviet-made station. In response, the
manufacturers proposed to the customer a proto-
type of a brand new fully digital two-coordinate
solid-state mobile station of the metre range. mp
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A HaumHasock Bce Gosiee MomyTo-
pa pecsiTka neT Haszand. B 2004 ro-
Iy MunucrepctBo 00OpOHBI Ipy-
JKeCTBEHHOM CTpaHbl 06paTHUIOCh
Kk «KB Pagap» ¢ mpocsboit npefcTa-
BUTHh TEXHUUYECKOEe IIpe[JIo’KeHHe
Ha MopepHusanuto PJIC I1-18 — Bce
erte 3¢ PerTUBHOI, HO Ge3HAIEeKHO
yCTapeBarLlel CTAHIINH COBETCKOTO
npousBofCcTBa. B oTBeT mpoussoau-
TeJIN IIPeJIOKUIHN 3aKa3YHKY [IPOTO-
THI IPUHIUIIUAIIBHO HOBOH ITOJTHO-
CTBIO IUPOBOIL IBYXKOOPAUHATHOM
TBepAOTeIbHON MOOWJILHON CTaH-
LMK MeTpoBoro auanasoHa. [Ipen-
JIOKeHHe ObUI0 IPUHSATO, U MEPBBIN
«BOCTOK» [0 CErOOHSAIIHEr0 OHS HC-
IIpaBHO TPYAUTCS B IKYHIVISIX B TS-
SKeJIeMIIINX YCIIOBUSIX BIIOKHOT'O TPO-
nuyeckoro kiauMara. [Ipyrue asano-
TUYHble U3[eNNsi, CO BpeMeHeM Bce
Gosee coBepIIEHHbIE, OXPAHSIIOT BO3-
IYLIHOE IPOCTPaHCTBO Pecrybinku
Benapyce u elle psima rocygapcrTs.
[Momumo criocobHOCTH 3¢ derTUBHO
0OHapy>XKMBaTh I[eJIH, CO3AAHHBIE
C HCIIOJIb30BaHHEM TEXHOJIOTHM Ma-
JI03aMETHOCTH «CTEJIC», eCTeCTBEH-
HOI1 (32 CYEeT UCIIO/Ib30BAHKS METPO-
BOr0O [OMAala3OHa) 3allHIeHHOCTHU
OT NPOTHBOPAANOIOKAIIMOHHBIX Pa-
KeT, BBICOKOM ITOMeXO3allHuIIeHHO-
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ctH, «BocTok» obnagaer Gecrperie-
[IEHTHOI MOGHIBHOCTBIO — BpEMSs
CBepTHIBAHUS-PA3BEPTHIBAHUS YCTa-
HOBJIEHHOM Ha OJHOM aBTOMOOMIIb-
HOM IIACCH BBICOKOH IIPOXOAVIMO-
CTH CTaQHIIMH COCTaB/ISIET 8 MUHYT.
A 3To, ToMHMO MOBGMILHOCTH, O3Ha-
YaeT BBICOKYIO JKMBYUeCThb pagapa
B 6OEBBIX YCIIOBHSIX.

CnepymowmuM B ceMelicTBe «Boc-
TOKOB» CTaJI YK€ TPEXKOOPAMHAT-
HBIH, TaKKe TBEPIOTENbHBIN U TIOM-
HOoCThIO IUdpoBoit «BocTok-3D».
B oTinune oT mepBoOil CTAHIINY, SIB-
JITFOLLIEHCSI 110 CYTH «OaTbBHOMEPOM»,
«BocTok-3D» omnpepensier, TOMUMO
IaJIbHOCTH U a3UMYTa, BBICOTY IIO-
jleTa BO3LYLIHBIX 0OBEKTOB.

Crporo rosops, «BocTox-3D» ripep-
craBisieT co60M paguOIOKALMOH-
HBI KOMIUJIEKC B COCTaBe «TPagu-
LMOHHOMN» nByxKoopauHaTHo# PJIC
METPOBOTO [HMAala3oHa U TPEXKO-
oppmuHatHo#t PJIC S-guamnasoHa,
CKOMIIOHOBAHHBIX Ha OJHOM aBTO-
MOOUILHOM Iaccu. [IJIs KoMIIeKca
paspaboTraHbl 0cobbIe PEXKUMEI B3au-
MOLEeNCTBUST QYHKUMNOHUPOBAHUS
o0enx cTaHLMM, obecrneynuBaroliye
5bdeKTHBHOE BHINOIHEHHE KOM-
IJIEKCOM 3ajad 1o 60eBoMy Ipef-
Ha3HAUYeHHIO.

=) The proposal was accepted, and the first
Vostok is still in service in the jungle in the
harshest conditions of the humid tropic climate.
Other similar products, which have become more
advanced over time, protect the airspace of the
Republic of Belarus and a number of other coun-
tries. Besides the capabilities to detect effective-
ly the targets created with the stealth technolo-
gy, natural (due to metre-band-using) protection
from the anti-radar missiles, high jamming vul-
nerability, Vostok has unprecedented mobility —
setup-teardown time of the station installed on
one off-road vehicle chassis is up to 8 minutes.
And this, alongside mobility, means high surviv-
ability of the radar in combat conditions.

The next product in the Vostok-line family
was the Vostok-3D Solid-state VHF-and S-band
3DRadar. Unlike the first station, which was
a ‘rangefinder”, the Vostok-3D determines, apart
from range and azimuth, the altitude of air ob-
jects.

Strictly speaking, Vostok-3D is a radar system
comprising a “traditional” 2D radar of the metre
range and a 3D radar of the S-band, all assem-
bled on a single vehicle chassis. Special interop-
erability modes for two stations were developed
for the system to ensure its combat missions.

There are general tasks that any radar con-
ducting continuous radar intelligence in the air-
space must perform. These are to acquire and to
track targets, i.e. to determine their nationality
and class. “Universals” here are the stations of
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EcTpb ofmmue 3aayy, KOTOpbIE [OMI-
JKeH pemIaTs 1000 pangap, Beny-
UK pajuoIOKallMOHHYI0 pasBe[-
Ky BO3JYLIHOTO IIPOCTPaHCTBA.
B ux mepeueHn BxoOsT obHapyiKke-
HHUe, CONPOBOXKAEHNUE H, JKeJlaTelb
HO, OII03HaBaHUe U paclo3HaBaHHe
COIIPOBOJKAAeMBIX Ilejieli, TO eCThb
oIpefeieHHe UX IOCYLapCTBEHHOHN
TIPUHA/JIEKHOCTU M Kjacca. «YHH-
BepcajlaMyu» 37eCh SBISIOTCS CTaH-
LMK TaK Ha3blBaeMOIo [eXKypHO-
ro pe>xxuma, pabortarwlnue B IIHPO-
KOM [yualasoHe JajIbHOCTeMH, BBICOT
M CKOPOCTEH BO3AYLIHBIX 0OBEKTOB
U Iepefapliye MOTy4eHHYI0 MU
JIOCTaTOYHO TOYHYIO KOOPJAUHATHYIO
vHbopManuio B HHGOPMALIMOHHYIO
ceTs [IBO u ymnpaBieHUus BO3AYII-
HBIM ABUKeHHeM. CBepXTOUHOH HH-
dopManu OT CTaHIUM JEXKYPHOTO
peskuMa He TpebyeTcss, HO OHU JOJIK-
HBI OBITH HE CJIUIIKOM AOPOTUMH I10
I[eHe, UMeTb GOJIBLIYI0 HapaboTKy Ha
OTKa3, CpaBHUTEIPHO Majioe DHep-
rornorpebieHre ¥ MaIOUHCIEHHbI
6oeBOM pacueT, BBHICOKYIO CKDBIT-
HOCTb paboTsl. B UX 3amauu BXOAUT
aBTOMaTH4ecKasl YCTaHOBKA THUIIOB
IoMeX Y aJalTalys K BO3AYIIHOM
M paiiO3/IeKTPOHHOM 0OCTaHOBKE,
BO3MOJKHOCTb KOHIIEHTpAI[UU SHep-
MU Ha IIOMEXOOIACHBIX U APYTUX
Ba’KHBIX HallpaBjleHUsAX. «BocTokm»
OTBEYAIOT B II0JIHOM Mepe BCeM dTUM
TpeGoBaHUIM.

[TpoexTupyemsrii «<Hebockmon» —
TepCIeKTUBHAS CTaHILUS S-Auamna-
30Ha. JTO y’Ke pajap TaK HasbIBa-
eMoro G0eBOro peKUMa, TO eCTh ee
OCHOBHOM 3ajjaueil sIBsieTcs 00HA-
PY>KeHHe, COIIPOBOXKAeHHe BO3LYLI-
HBIX OOBEKTOB W Iepejava Lejle-
yKasaHus (yke 6ojiee BEICOKOTOYHOM
NPOCTPAaHCTBEHHO-KOOPAUHATHOH

vHpOpMaIuy B NPUBSI3KE KO Bpe-
MeHHU CpelCTBaM pearvpoBaHUS)
3€HUTHO-PAKeTHHIM BOWCKaM WIU
ucTpeburensHon aBuanuu BBC
u Boiick [IBO. [eiictBoBaTth PJIC
OymeT KaK CpPe[CTBO PaJUOIOKALIU-
OHHOM pa3BeJKH Ha MaJIbIX, CPeJHUX
¥ 6OMIBIIMX BHICOTAX, KAK B COCTaBe
ropasfeieHni paguoTeXHUYECKUX
Boiick (PTB), Tak u mmofpasmeneHuit
3€HUTHO-PaKETHBIX BOWCK U HCTpe-
OUTE/IbHOM aBHAIUH.

[Top, mpocTpaHCTBEHHO-KOOPAU-
HaTHOV wHopManueit, obecreyn-
BaeMOU TPeXKOOpAVWHATHBIMU pajia-
paMH, IoJpasyMeBalOTCsl U3Mepsie-
Mble a3UMYT BO3LYIIHOTO 0OBEKTa,
HaKJIOHHasl AaJbHOCTh U YTO/I Me-
CTa, KOTOpble ITO3BOJISIIOT PacCuUu-
TaTh MPSIMOYTOJIbHbIE KOOPIUHATEI,
B TOM 4YHCJIe BBICOTY IIOJleTa BO3-
OyurHoro obbekTa. BurumcisoTes
Takke ero Kypc U CKOpocTh. Pabo-
TaeT CTAHIUS 0 BO3LYILIHBIM 00B-
eKTaM (caMoyIeTaM CTpaTeruyeckoi
U TaKTUYeCKOM aBUaLlUY, KPbIIATHIM
pakeTraM, a Takyke MajopasMepHbIM
MaJIOCKOPOCTHBIM JIeTaTeIbHbIM all-
IapaTaM) B YCIIOBUSIX BO3[EHCTBUS

so-called stand-by mode, operating in a wide
coverage range, altitudes and speeds of air ob-
jects and transmitting quite pin-pointed coor-
dinate information received by them to the air
defence and air traffic service network. For the
stand-by mode stations it is not a must to get
a highly accurate information but they must
not be too expensive, have high time-to-system
failure period, relatively low power consump-
tion, small combat crew and high radar securi-
ty. Among their tasks are: automatic jamming
and adaptation to the air and electronic envi-
ronment, energy concentration on jamming and
other important areas. The Vostok-line systems
fully meet all these requirements.

The designed Nebosklon is an advanced
S-band station. It is already a radar of the so-
called combat mode, that is, its main task is to

acquire, track air objects and transmit target
designation (higher precision spatial-coordinate
information in relation to the time of response
means) to air and missile defence troops or
fighter aviation of the Air Force and Air De-
fence. The radar will operate as a low-, medium-
and high-altitude reconnaissance radar, both
as part of radar troops, air and missile defence
troops and fighter aviation units.
Spatial-coordinate information provided by 3D
radars refers to the measured azimuth of the air
object, slant range and elevation, which allow to
calculate rectangular bearings, including the air
object altitude. Its course and speed are also cal-
culated. The station hammers air objects (strate-
gic and tactical aviation aircraft, cruise missiles,
as well as small low-speed aircraft) under the
conditions of jamming effect, intended interfer-
ence and unintended passive interference.
While drawing up the request for R&D pro-
posal, the decisive word belongs to those peo-
ple, who are responsible for making the product
affordable for the country’s budget and who are
going to operate the developed system. That is
why such details as performance specification
of the prototype, its technical and economic re-
quirements, requirements for types of support,
for materials to be used for the prototype and
then for serial products, etc. are scrupulously
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aKTUBHBIX TIOMEX, IPeIHAMEPEHHbBIX
U HelpeqHaMepPEeHHbIX MaCCUBHBIX
IIOMEX.

EcTecTBeHHO, IPU COCTABIIEHUH
TaKTUKO-TeXHWYEeCKOro 3aJaHus Ha
OKP pemaromiee cioBo Bcerga 3a
TeMH, KTO OTBe4aeT 3a TO, UTOOBI U3~
menve ObUTO <110 KapMaHy» GrofKe-
Ty CTPaHbl, U TEeMH, KOMY MPELCTO-
UT DKCIUTyaTUPOBaTh paspabaThbiBa-
eMyo cucrtemy. [loaTomy mpexpe
CKRpymyie3Ho paspabaTeiBaeTcs,
COTJIACOBBIBAETCS M YTBEPIKAAETCS
Macca geTajiel, TaKMX KaK TaKTHKO-
TexHUUeckue TpeboBaHus K 0bpas-
[y, TEXHUKO-3KOHOMUYECKUE Tpe-
O6oBaHus, TpeOOBaHWS K BHAAM
obecrieuenus, K MaTepuanam, W3
KOTOPBIX Oy[eT M3roTaBIMBATHCS
OTBITHBIN OOpasel, a 3aTeM CepHii-
Hble U30eNUd U T.O. EcTecTBeHHO
TaK’Ke, UTO HOBOe M3[esIie NOJI’KHO
OBITB JTyYllle — Ha CETOLHSI ¥ HA 3Ha-
YUTENBHYI0 MEePCIeKTUBY — MPOTO-
THIIOB, HAXOMSILIUXCS HA BOOpPYJKe-
HUU W TPe[JIaraeMbIX Ha pBIHKE.
Vike cefiuac MOXXHO YTBepKAATh:
rena «HeGockona» He 6yneT BhIlle,
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yeM y KOHKYPEHTOB, HO Gemopyc-
CKOe usfenue OyOeT MpeBOCXOIUTh
[0 psiiy IapaMeTpoB TaKkHWe pocC-
CUICKYE PaJHOJIOKALOHHBIE KOM-
IJIEKCHI ¥ CTaHLMUA DOEBOT0 pesKu-
Ma Kak 12A6 «Comka-2» u 59H6-E
«[TporuBHuK-T'E», yrkpaunckas 79K6
«[Tenmukan», ¢paHiysckas Ground
Master 400 xommanuu Thales, uc-
naHckada Indra LRR.

B «He6ockiione» 6ynyT obecre-
YeHbI IIOBBLILIIEHHLIE TOYHOCTHBIE
xXapakTepucTuku. M mpexpe Bce-
o TOYHOCTH OIpefdeeHus yrIia
mecra. lllupuna nyya guarpaMmbl
HAaNpaBIeHHOCTH AHTEHHOM CHCTe-
MBI B a3UMYTaJIbHOM IUIOCKOCTH,
Hanpumep, 6ymeT 6onee ueM B gBa
pasa yXXe, ueM y TPEXKOOPAHHAT-
HOTO JIoKaTopa KoMiuiekca «Boc-
TOK-3D». A 5TO 0O3HAUaeT BBICOKMI
KO3QQUIMEHT YCUIEHUSI aHTEHHBI
Y, COOTBETCTBEHHO, MOBBILIEHHBIA
DHEPrOIOTeHuHnan u Gojiee BBICO-
KYIO TOYHOCTH YIJIOBBIX U3MEPEHMUIL.
BrIcokasl Ij1aHKa CTaBUTCA I10Ka3a-
Te/0 paspelleHusi — CI0COOHO-
CTH pasfeibHO 0OHApPYKHUBAThH [Ba

developed, agreed upon and approved first. The
new product for sure should be better — for
today and for the considerable future —than the
prototypes in service and offered in the market.
We can already state now that the cost of the
Nebosklon will not be higher than that of its
competitors, but the Belarusian product will be
superior in some parameters to such Russian ra-
dars and combat-mode stations as 12A6 Sopka-2
and 59N6-E Protivnik-GE, the Ukrainian 79K6
Pelican, the French Thales Ground Master 400
and the Spanish Indra LRR.

The Nebosklon will have enhanced accuracy
characteristics. And above all is the accuracy of
the elevation. The antenna system beam width
in the azimuthal plane, for example, will be more
than twice narrower than that of the Vostok-3D
locator. This means a high antenna gain and, con-
sequently, a higher power potential and accura-
cy of angle measuring. A high bar is set for the
term resolution, which stands for the ability to
detect two air objects separated by a minimum
distance from each other. Their markings on the
operator’s screen will be clearer, thus increasing
the quality of electronic information and, conse-
quently, the level of so-called “situation aware-
ness” of the air situation.

The Nebosklon has a wider field-of-view than
its counterparts. It will have an instrumental (in-
dicator) range of up to 470 km and will operate
against air objects flying at altitudes ranging
from low to upper stratosphere and at speeds
ranging from 10 m/s to around Mach number 7.
Operation against high-speed aerial objects will
be ensured by the possibility of radar recogni-
tion of aerial ballistic objects as one of the five
classes defined by the technical requirement
specification.

One of the major challenges for the design-
er is to make the station's core element called
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BOBIYIIHBIX 00BbEKT, HAXONAIINECs
Ha MHHUMAJIbHOM PaCCTOSIHUH IPYT
ot apyra. OTMeTKM UX Ha dKpaHe
omeparopa 6ynyT 6oree yeTkuUMH,
TEM CaMbIM IIOBBICUTCSI KaueCTBO
PaguoIOKAIMOHHON HHbOpManuu
¥, COOTBETCTBEHHO, YPOBEHb TaK
Ha3bIBaeMOM «CUTYaLlUOHHOM OC-
Be[IOMJIEHHOCTH» O BO3[AYLIHOM 06-
CTaHOBKE.

Y «HebockitoHa» 6oree UIrpoKast
II0 CPaBHEHMIO C aHaJOraMM 30HA
o63opa. Ou Oyger ob1agaTe UHCTPY-
MEeHTaJIbHOM (MHOUKATOPHORM) Hajb-
HOCTBIO 10 470 KumoMeTtpos, pabo-
TaTh II0 BO3AYIIHBIM 00bEKTaM, Jie-
TSIIUM Ha BBICOTax OT MaJIod [0
BEPXHEro CJiosi cTpaTocdepsl U €O
ckopoctsiMu ot 10 M/cex o mpu-
MepHo 7 uncent Maxa. PaboTy 110 BbI-
COKOCKOPOCTHBIM BO3LIYLIHBIM 00b-
eKTaM 00eCIeyuT BO3MOXKHOCTD pa-
IUOJIOKAIllMOHHOI'O PacIO3HAaBaHUs
a3pobaTUCTUUECKUX 06 BEKTOB KaKk
OJJHOTO W3 MATH KJIACCOB, OIIPeTeIs-
€MBIX TEXHHUECKUM 3afaHHUEM.

OnHUM U3 Cepbe3HbIX BHI30BOB
JUIST IPOEKTUPOBIIKKA SIBIISIETCSI CO-
3[aHMe OCHOBHOTO 3JIeMeHTa CTaH-
uuu — aKkTUBHOM uudposoit oda-
3UPOBAaHHOM IpHeMoIIepefaoleit
aHTeHHOU penteTku. AOAP nosBo-
JISIIOT peasin30BaTh MHOTOQYHKIINO-
HaJIBHBIM PeKUM paboThl CTAHLUU
U YOOBIIETBOPUTDH SKECTKUM Tpebo-
BaHUSIM K DHEPreTHYecKHM M Mac-
corabapuUTHBIM XapaKTePUCTUKAM
annaparypsl pagapa. Teopus ¢u-
sudeckux npuHuunos ADPAP go-
CTAaTOYHO DasBUTA, BMECTe C TeM
UX TpakThyecKkas paspaboTka I0
CuiIaM O4YeHb OrPaHUYEHHOMY psi-
ny crpad. «<Kb Papap» pacnomnara-
€T YCHEIIHbIM ONBITOM — aKTHUB-
Hble ¢da3upoBaHHBIE AaHTEHHEBIE pe-
ILIIETKU UCTIONIB3YIOTCsI B «BocTokax»
u B PJIC oOHapy>keHUs] MaJIOBBICOT-
HBIX 11eneit «Poca».
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CoBpeMeHHBIH aBTOMAaTHU3UPO-
BaHHBIN pajiap 0630pa BO3AYLIHOTO
[IPOCTPAHCTBA — 3TO, I10 CYTH, OOJIb-
LIO¥ KOMIIBIOTED, pellarliyuil 3a1a-
yy paGoTHI 110 BO3OYIIHBIM 0OBEK-
TaM U OLHOBPEMEHHO CJIeMISILIIHIL 32
cBouM ¢yHKIHOHUpOBaHueM. [Ipo-
rpaMMHOe obeclieyeHHe CTaHLIWY,
cozfaBaeMoe CIIeMaICTaMH CaMo-
ro «Kb Pagap», moMumo nony4eHus
1 06paboTKu LeneBoit HHpopMaIH,
obeperaer CTAHIMIO OT aKTUBHBIX
Y IIaCCUBHBIX ITOMeX. [[puMeHsieMble
B «HeboCKIOHE» MeTOMbI 3aLfUThI
BKJIIOYAIOT BeChb COBPEMEHHBIN Ha-
6Gop — HempepbIBHBINM aHAIU3 II0-
MeXO0BOM 0OCTaHOBKM B paboueMm
JuanasoHe YacTOT, aBTOMaTHue-
CKYI0O WM aBTOMAaTH3WPOBAHHYIO
[POrpaMMHYI0 I€PeCTPOUKY Ua-
CTOTHI (M3BECTHYIO IIOJ TEPMHHOM
«frequency agility»), ucnonszosa-
HUe Das3IUYHBIX II0 3aKOHY MOAY-
JSUWAY 30HOUPYIOUUX CHUCHAJIOB,
[IpUMEeHeHHEe aBTOKOMIIEHCATOPOB

AKTUBHBIX U TACCUBHBIX TIOMEX U [Ip.
3amnporpaMMHpOBaH TakKe HeIpe-
PBIBHBIIM KOHTPOJIb OTKA30B U HEHC-
[IPAaBHOCTEM KOMIIOHEHTOB CTAHLIUH
IO YPOBHSI CMEHHBIX GJIOKOB C BBI-
BOLOM HH(OpPMALMK HA MOHHUTOP
omepartopa.

Ocoboe BHUMaHWe MpU paspa-
60TKe W3OENUs YOEeHO BBIKUBA-
HUIO pacueTa B 60eBoii 06CTaHOBKe.
OpHOM M3 TaKWX Mep BalUTHI CTa-
JI0 pasMelienve (Ipu HeobXomUMO-
CTH) IIOCTA YIIPABIIEHUS CHCTEMOM
HAa PacCTOSIHUM [0 [ABYX KUIOMe-
TPOB OT cTaHuuu. PaboTa pacuera
B ammapaTHoi#l kabune «Hebockiio-
Ha» Oyoer MakCHMaIbHO KOMQOpT-
HOI1 6r1arofapsi IpeLyCMOTPEHHOMY
KOMIUIEKTY CpPefCTB KusHeobecrre-
YeHUsT — QUIBTPOBEHTH/ISIMOHHOIM
YCTAHOBKH, OTOIMUTEJs], KOHIUI[HO-
Hepa U T.I.

B paMkax sTOM CTaThbM HET BO3-
MO>KHOCTH OCTRHOBUTHCS HA MHOTHX
[IOKA3aTeIbHBIX XapaKTePUCTHKAX
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Oynywied craHuuu. BaskHo u ompe-
[elleHHO, YTo cpopMyIUpOBaAHHOE
3ajlaHHe OCHOBBIBAeTCSl Ha peasb-
HOM OINBIT€E M OTBETCTBEHHOCTH
crnennanuctoB «Kb Pagap» 3a BbI-
TIOJIHEHUe CTaBSIIUXCSI CTPaHOH 3a-
[lay ¥ Iojiep>kaHue BBICOKON pemy-
TallUM Ha pPbIHKe COBpeMeHHOU pa-
OUOJIOKALTMOHHON TeXHUKH.

active phased array antenna (APAA). APAA
makes it possible to implement a multifunc-
tional mode of station operation and meet the
strict requirements to energy and mass-dimen-
sional characteristics of radar equipment. APAA
physical principles theory is rather well-devel-
oped, but its practical development is realised
by a very limited number of countries. KB Radar
JSC demonstrates a good experience — active
phased array antennas are used in the Vostok-
line radars and the Rosa-line radars for detec-
tion of low-flying targets.

Advanced automated air surveillance radar is,
in essence, a large computer that solves tasks
of operating on aerial targets and simultane-
ously monitors its own operation. Besides re-
ception and processing of special-purpose data,
the software developed by the specialists of
KB Radar JSC protects the station from active
and passive jamming. The methods of protec-

tion employed in the Nebosklon include the
whole set of modern technologies — contin-
uous analysis of jamming environment in the
operating frequency range, automatic or auto-
mated software frequency tuning (known as
the term “frequency agility”), use of different
main bangs by the modulation law, use of ac-
tive and passive jamming self-balancing poten-
tiometres and so on. Continuous monitoring of
failures and faults of the station’s components
up to the level of plug-in units with informa-
tion displayed on the operator's monitor was
also programmed.

Particular attention during the development
of the product was paid to the survival of the
crew in a combat situation. One such protective
measure was to place the system control post
(if necessary) at a distance of up to two km from
the system. The crew’'s work in the Nebosklon
control room will be as comfortable as possi-
ble thanks to the provided set of life-support
equipment — a filter-ventilator unit, heater, air
conditioner, etc.

Within the scope of this article, it is impos-
sible to dwell on the many significant charac-
teristics of the future system. But it is impor-
tant and certain that the formulated technical
requirement specification is based on the real
experience and responsibility of KB Radar JSC
specialists for fulfilling the tasks set by the
country and maintaining a high reputation in
the market of advanced radar technology.
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