AHTEHHDIE
CUCTEMDI



Ha3HayeHue aHTeHHbIX CUCTEM

AHTEHHble  CUCTeMbl NpefHasHayeHbl [OJ9  BbICOKOTOYHOIO
ClIeXXEeHUNA 33 KOCMUYECKMM anmnapatoM B TeYeHUM BCEero ceaHca
CBA3MW. B 3aBMCMMOCTM OT pellaeMblX 3a4ady NOCTAaBAAKOTCA KakK B
CTAUMOHAPHOM, TaK U B MOOWIbBHOM MCMNOJIHEHUMN C PA3JINYHbIMU
anamMeTpamMm pedrekrTopa.

Buabl aHTEHHbIX CUCTEM:

NMpuUéMHbIe aHTeHHble cucTeMbl. [lpeaHa3HayeHbl ONa BbICOKO-
CKOPOCTHOro npuéma, nepegaBaeMon UeneBon WHdbopMauum ¢
OMTUKO-3NTEKTPOHHbIX U PAONONOKALUMOHHbIX KOCMUNYECKUNX
annapaTtoB AUCTAHUMOHHOIO 30HAMPOBAHUSA 3eMIn, HaxXoasaLWMXCcs
Ha opbuTax BbicoTOM Bonee 250 KM. JIMHENKA NMPUEMHBIX CTaHLMN
BKJ1tOYAET B ceb4 aHTeHHbl ¢ anepTtypon: 2.4, 3.5 n 4 meTpa.

NMpunémo-nepepaoime aHTeHHble cUCTeMbl. [lpedHa3HavyeHbl AN
yMNpaBfeHNa KOCMUYECKUMKM annapatamMmm B S 1 X-gmanaloHax
4acToT. 3aJaun yrnpaBJieHUa BKJIIOUAOT B cebda: npunémM, obpadoTka,
XPaHEeHMEe U  UHTeNJIeKTyallbHblIM  aHanM3  TeneMeTpuyeckowm
MHopMaUnn, NpUHMMaeMom C BOopTa KOCMUYECKOro annaparta,
nepegadya KOMAHOHO-MPOrpPaMMHOM WHMOPMAUMKN, B TOM 4uUcChe
PA30BbIX YMPABAAKLWMX BO3OENCTBUN HA OOPT KOCMUYECKOro
annapaTa, npoBeAeHne TPAEKTOPHbIX W3MepeHun (paguanbHasa
CKOPOCTb W OTHOCUTENbHAA Aa/lbHOCTb (PAa30BbIMM MeTodaMU U
MeTodaMM MNOCbIIKXM  NCeBAOCSYYaMHOM NOCNeOoBaTEe/IbHOCTMN).
JlInHenka nNpuéMo-nepeparoLlinx CTaHUMM BKJto4YaeT B cebd
aHTEHHbI C anepTypon: 2.4, 3.5 n 4 metpa.

CoBMelleHHble aHTeHHble cucrtemsbl. lpeagHasHayeHbl A9 OOHO-
BPEMEHHOIro BbICOKOCKOPOCTHOIO NMpuéma LeneBon MHdopMaLun,
nepenaBaeMon ¢ 60pTa KOCMMYECKOro annapaTta U NoJIHOLUEHHOro
ynpaeneHmna KA ([MonHoe coBMelleHne dyHKLUMOHaNa NpUeEMHOM
aHTEHHOWM CcucTeMbl U npuémo-nepeparowen). B X-gmanasoHe
YaCTOT JIMHEMKA COBMELLEHHbIX CTaHLMIN BKAOUYAET B ce09 aHTEHHbI
c aneptypon: 2.4, 3.5 n 4 ™Mmetpa. CoBMelleHMe npunéma B X-
ananal3oHe 4acToT C ynpaBfieHMeM B S-AmarnasoHe BO3MOXXHO Ha
aHTEHHOW CUCTEME C 3epKaJZioM AnamMeTpoM 4 MeTpa.
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CocTaB aHTEeHHbIX CUCTEeM

1. CocTaB aHTeHHbIX CUCTEM:
1.1 lMpnéMHaa aHTeHHa:

e  KapOBOHOBbLIN pedhNeKTop;
°*  KOHTppewmhneKTop;

« obnyuyatenb (OQHOBPEMEHHO MpaBas U 1eBas KPyrosble
nonapmu3aummn);

°  MaNoWyMALLMN YCUNUTENb-NMPeobpa3oBaTesb;
°  YCUNUTENb MOLWHOCTK (A9 NPUEMO-Nepeaatowmx CTaHUnn);
*  aKTUBHbIM pgermngpatop (4Na NprMémMo-nepenatroLLmnx CTaHUMmn);

1.2 ONOpPHO-NOBOPOTHOE YCTPOUCTBO, MOCTPOEHHOE
No KMHEMATUYECKOWM CXeMe «rekcanony;

1.3 Pagpnonpo3payHoe ykpbiTHne®,
1.4 OcHoOBaHMe 019 aHTEeHHOW CUCTeMbI™;

1.5 KoMnnekc obecneumBarOLLMX CUCTEM™.

2. CocTtaB Moaynea ynpaB/ieHUs aHTEHHOU CUCTEeMOM
(cTOoMKa NpuéMa U ynpasJsieHUsa):

2.1 AnnapaTHbIN 6JI0K yNpaBaeHns aHTEHHOW CUCTEMOMN;

2.2 [12BM nnaHmpoBaHMAa U ynpaBieHUa aHTEHHbIM KOMIMIEKCOM
CO creumnanbHbIM NPOrpaMMHbIM obecrneyeHmnenm;

2.3 MogeMHoe obopyaoBaHme (a8 NpUMEMO-NepenaroLlmnmx CTaHumn);

2.4 YHVBepCanbHbIN BbICOKOCKOPOCTHOM NPUEMHUK-OEMOOYNATOP
(ong cTaHumm X-gmanasoHa).

*OnNuMoHaNbHO
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CocTtaB MoaynAa ynpaBJ/ieHUA aHTE@HHOU CUCTEMOM
(cToMKa npuéma v ynpaBneHus):

1. MpUéMHUK geMoaynatop / MogemMHoe obopyaoBaHue
2. bnok ynpaBneHna aHTeHHOW

3. MK ¢ CINO ynpaBfieHna aHTEeHHOW CUCTEMOW

4. MK ¢ CIO npuéma n pernctpaumm MHopMaLmm

5. CnucteMa aNneKTpOCHabXXeHns
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BHeLWHUN BUA aHTE@HHOU CUCTEMbI
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NMpeuMyLlecTBa aHTEeHHbIX CUCTEM

AO HIMK «BAPJ1» nMeeT MHOro/s1IeTHUM OMbIT YCMNEeLHbIX MOCTABOK
AHTeHHbIX cncteM ¢ 2009 roga M NOCTOAHHO YYYLLUAET UX TEXHUYECKnNe
XaAPaKTEPUCTUKN. Ha cerogHAWHNM OeHb aHTEHHbIE CUCTEMbI UMEIOT
cregyrouwime npenmyLLecTBa:

«  @DyYHKUMOHaNbHAsA BO3SMOXHOCTb PABOThbl CO BCEMU CYLLLECTBYHOLLINMU
KOCMMYEeCKMMM annapatamm [133 Kak pOCCVIVICKOFO, TakK U
NMHOCTPAHHOIO NMpomn3BoacTBa,

¢«  OnopHO-NoBOpPOTHOE ycTponcTtro (OlY), nocTpoeHHoe No
KUHEMATUUYECKOWM CXeMe «rekcanony», UMeeT 3HaUUTEeSIbHO MEeHbLUYIO
MaccCy, UTO MNO3BONAET pa3MellaTb Ha KPbIax Ato0blX 3JaHUN U HA
ManiorabapuUTHbIX TPAHCMOPTHbLIX CPeACTBaX;

«  KoppeKkumna Tpeka no YPpOBHIO MPUHMMAEMOro CUrHana
MPOU3BOANTCSH 3a cUeT KMHeMaTukum OlY, 4yTo No3BoNdeT n3bexKaTb
noTepu B NokasaTene fobpotHocTn (G/T) No cpaBHEHUIO C
KNNTACCUYECKUN MPUMEHSEeMbIM NefIeHraLlMOHHbIM METOA0M
«KMOHOUMMYNbCY;

* BblCOKasi TOYHOCTb MPU N3rOTOBNEHWN KapOOHOBOIo 3epKana
(BO3MOXHOCTb paboThbl BO BCeX AManaloHax, Bkaodaa Ka-gmanasoH)
No3BOAAET JOCTUYb BOMbLUMX 3HAYEHUN KOIDPDULMEHTA
HaMpPaBJIEHHOro AEeNCTBUSA NO CPABHEHUIO C KJTACCUYECKUMMU
ANIOMUHNEBBLIMU 3epKanaMu;

« CocCTaBHble YaCTV ONOPHO-MOBOPOTHOIO YCTPOMCTBA PAaCcCCUYMUTaHbI Ha
HenpepbIBHYIO padoTy B TedyeHMe 20 O00 yacoB - ucxoasa m3
npoBefaeHnsa 20-T 0eCATUMUHYTHbIX CEaHCOB B CYTKU pecypcC
n3genna coctasngaet 15 nerT;

 [lporpaMMHOe obecneyeHme CrocobHO onpenesinTb HEUCMPABHOCTb
JINHEMHOro NPUBOAA U €ro PacrnonoXeHne, Npmu 3TOM KOHCTPYKLUSA
OlY npepycMaTpuBaeT 3aMeHy JIMHENMHOIO NMPMBOAA M3 KOMIEeKTa
3WTI1 3a Bpems, He npeBbillatowee 10 MUHYT. [MTocne 3aMeHsbl
JINHEMHOro NPUBOAAa He TpebyeTcsa AOMOJSIHUTENbHAA KaIMbpoOBKa
N1 gpyrme gencTtemsa no Hactpownke OlY;
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NMpeuMyLlecTBa aHTEeHHbIX CUCTEM

 [1na paboTbl Npun HU3KUX TemnepaTtypax OlY MoxeT bbiTb
o0B60pyOoOBaHO CUCTEMON TepMOCTadbmnmlaumm, KoTopasa
obecneymBaeT COOTBETCTBYIOLLME TEMMNEPATYPHbIE PEXUMbI 14
OTAEJIbHbIX 2JIEMEHTOB KOHCTPYKUMW, YTO MO3BONIAET aHTEHHOMN
cucTeMe paboTaTb HA OTKPbLITOM BO34yXe Npu TemMnepatypax go -55
rpranycoB C;

« HaBepgeHwme aHTeHHbl Ha KocMunyeckni annapat (KA) npon3BognTcd
MO 3apaHee PacCUYNTAHHOU TPAEKTOPUU C YyUYETOM BaNIMCTUYECKNX
OAHHbIX MO OBMXEHUIO KOCMMYECKOro annapaTta. [porpamMMHoe
obecneyeHne no3BoadeT padoTaTb C BANNIMCTUHECKMMMN OAHHBIMUA
PAa3/IMYHbIX HOPMATOB, TAKUMK KAaK: Ha4YaslbHble YCIOBUA OBUMXXEHUA
KA B BMOe BEKTOPOB COCTOAHUSA, BTOPUYHbIE BANNNCTUYECKNe
OaHHble, OBYXCTPOYHble a5ieMeHTbl opbuTtbl (TLE), npepnocTtaBnsgemble
cny>x6om NORAD T1.4. paccumTaHHada TpaekTopua npencrtaBnseT n3
ceba MacCuB JaHHbIX: a3UMYT, YIrosal MecTa, BpeMs;

«  OnNOpHO-MOBOPOTHOE YCTPONCTBO NOOALCPXKMBAET ABA PEXMMA
pPaboThl:

1 conpoBoxaeHne KA no 3apaHee 3arpy>XeHHoMy TpekKy;

2) conpoBoxXxaeHne KA no 3apaHee 3arpy>XeHHoOMy TpeKy C
ABTOMAaTUYECKOW KOpPpEeKLUMen Tpeka no yPpoBHIO MPUHUMAEMOro
CUrHana;
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XapakKTepucTUKU aHTeHHOM
cucteMbl X-guanasoHa

OCHOBHbIe XapPaKTEPUCTUKM aHTEHHbIX CUCTEM
Ha 6a3e OlTY Tuna «rekcanon»

XapakTepucTUKa 3HauyeHue

OnameTp pediekTopa 2,4 M 3,0mM 35m 4,5mM
MaTepuan pednektopa KapGoH
CxeMa AByXx3epKaJibHafA

Tun ONOpPHO-

- Fekcanop
MOBOPOTHOIO yCTPOMCTBA
Hanuune
Pagnonpo3pPayvyHoOro OnuuoHanbHoO OnuuoHasnbHo O6sa3aTeNnbHO O6sa3aTenbHO

vkpbiTUa (PIY)

LLlymMmoBasa oo6pOTHOCTb
(Ha yacToTe 8200) 22 nb 23.6 pb 25.5 pb 27.1 pb
npwv yrne mecta 5°

MoTepwu B PMy* He 6onee 1,5 nb
Mpenensl BpaLleHua Nno OoCu asMMyT 6e3 orpaHuvYeHun
AHTEHHbI: no ocu yrna Mecra ot 5° go 175°

Pe>xnMbl HaBeoeHusa

MporpaMMHbI, aBTOCONPOBOXXAEHMUE MO TPAEKTOPUM
AHTEHHbI porp ’ P A P P

MakcuManibHasa CKOpPOCTb

10°/c B Nto60M HanpaBleHUU
nepemeLleHusa

MakcrManbHasa CKOpPOCTb

5°/c B nto60M HanpaB/eHUU
conpoBoXaeHna KA / P

KoppekTunpoBka
TPaeKToOpUn NoO YPOBHIO Ectb
CUrHana

* MpuMeyaHue: [119 aHTEHHbIX CUCTEM C AMAMETPOM pednekTopa MeHee 3 MeTpoB PI1Y ycTaHaBimBaeTca
ONUMOHANbHO, B 3aBUCUMOCTU OT NPOEKTHbIX TPeboBaHUMN.
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XapakKTepucTUKU aHTeHHOM
cucteMbl X-guanasoHa

OCHOBHbIe XapPaKTEPUCTUKM aHTEHHbIX CUCTEM
Ha 6a3e OlTY Tuna «rekcanon»

XapakTepucTUKa 3HayeHue

dnana3oH paboumx TemMnepartyp
0119 YCTPOWCTB, PACMOJIOMEHHbIX oT -55°C po +50°C
BHE NMOMELLLEHNI

TOYHOCTb HaBeOeHns nyywe 0,07°

CpoK akcnlyataumm
(Cc YYETOM nNpoBeaeHnsa rni1aHoBoro Ao 15 ner
TO)

Pabouasa BeTpoBasa Harpy3ka 6e3

Py 25 M/c

Pabouas BeTpoBada Harpyska noj

Py 50 M/c

XapaKTepUCTUKN aHTEHHbIX CUCTEM Ha NMPUEM OAaHHbIX

XapaKTepUucTuka 3HauyeHue

Jrana3oH yacToT X

YacToTa curHana Ha npuém X-

avanasoH 8000-8400 MI'y

Monapwulauma curHana
Ha NMpPuUémM

MpaBas / JleBas Kpyroeas

[MpoOMeXXyToYHada 4acToTa Ha NPUEM 520-920 MI'y,

KoadhdrnumeHT ycunenma MLLY

C 50 pb
(ManowyMsLLnN yCUNnUTesb)
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XapakKTepucTUKU aHTeHHOM
cucteMbl X-guanasoHa

XapaKTepPUCTUKM aHTEHHbIX CUCTEeM Ha nepenavy gaHHbix*

XapaKTepucTuka 3HaueHue

Jurana3oH yacToT X

YacToTa curHana Ha nepepavy

X-aManasoH 7190-7250 MI'y

MNongpuzauna curHana Ha nepepavy

(OMUMOHANbHO) MNpaBasa / JleBasa Kpyrosasi

[MpoMeXxxyTouHaqa yacTtoTa
Ha nepegavy

690-750 MI'y

BbixogHas MOLWHOCTb YCUIUTESSA
B PeXXMMe HACbILLLeHUs

10 Bt

durana3oH peryampoBku
KOs dULUMEHTaA YCUeHusa 30dB
Ha nepepavy

XapaKTepuUcTmnky 6,10Ka yrpaBieHmnsa

XapaKTepucTuka 3HaueHue

MNoTpebnaemMasa MOLWHOCTb He 6onee 8,2 KBT

Twrn NCTOYHMKA BHELLUHErO MUTaHUs MepeMeHHbIN TPéXxda3Hbli C HOMUHAJIbHbIM
N ero OCHOBHbIE NapaMeTpPsbl Hanps>xeHueM 380B u yactoTom 50Iy
Macca 610Kka ynpaBsieHnda He 6onee 50 kr

[Jnana3oH paboumnx TemnepaTtyp

ONa yCTPOWUCTB ot -5°C o +30°C

* MpuMeyvaHue: OnNuUMOHANbHO AaHTEHHbI MOIYT OCHALLIATbCA KaHAMOM rnepegaun X-gmanasoHa
(no 3anpocy S-gManasoH).
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CBupeTenbCTBa U NaTEHTHI

[Mpn co30aHMM aHTEHHbIX CUCTEM MPUMEHEHbI YHUKabHbIE
TexHonorunm, 3anateHtoBaHHble AO HITK «BAPJ1», a UME@HHO:

Ha3eMHbIM cneumanbHblM KOMMIEKC NPUEMa U

. MateHT Ha usob6peteHue N2 2460136
06paboTKN N30O6pPAKEHUN

Cnoco6 1 yCTPONCTBO AeMoaynaumm curHana MaTeHT Ha nsobpeteHne N2 2713206

KocMunyeckasi cmcrtemMa gUCTaHLUMOHHOIO

MaTeHT Ha usobpeteHne N2 2747240
30HOMPOBaHUA 3eMn

CneumanbHOEe NporpamMMHoe obecrneyeHune

perncTpaunm n xpaHeHnsa nHdbopmaumm ong CBuaeTenbCTBO O rocyfapCcTBEeHHOM
KOCMUMYECKUMX annapaToB perucrtpauum nporpammbl gna 3BM
MEeTeOopPOJIONMYECKOro HasHavyeHusa m N22012615064

ONCTAHUMOHHOIO 30HOMPOBaHUA 3eMN

CneumanbHOEe NporpamMMHoe obecrneyeHune
CNCTEeMbI MJ1IaHNPOBaHMA U ynpaBieHUA
QHTEHHO-MOBOPOTHbLIM YCTPOWCTBOM O/14
KOCMUNYECKMX arirnapaTtoB

CBuaeTeIbCTBO O rocyfapCTBEHHOM
perncrpaumm nporpammsbl gna 3BM Ne

2012615062
MEeTeOopPO/IOrMYECKOro Ha3HaUYeHUs U
OVNCTAHUMOHHOIO 30HAMPOBaHUA 3eMn
CneumnanbHoe nNporpamMMHoe obecneyeHue
CUCTEMBI NMPUEMA N 06pPabOTKM MHDOPMaL MM CBMAETeNbCTBO O rocyfapCcTBEeHHOM
OJ19 KOCMUYECKMX arnrnapatoB perucTtpauum nporpammsl ana 9BM
MeTeopPOsIONMYECKOro Ha3HaYeHUs " N22012615063

OUCTAHLUMOHHOTO 30HONPOBAaHUA 3eM/n

AO HIMK "BAPJ1", 2025



-
BARL

AO HIK «BAPJ1» — MHoronpoduabHas poccumckas
KOMMaHUA C OOLUMPHBIM OMbLITOM B pa3pabdboTke u
BHEOAPEHNN KOCMUYECKUX CUCTEM OUCTAHUMOHHOIO
30HAnpoBaHMa 3emMnn n MMC-pelueHun.

AKUMOHEPHOE OBLLECTBO
HAYYHO-NMPON3BOACTBEHHbIN KOHUEPH «BAPJ1»

yn. JoOKYKUHa, 0.8, cTp.2, r. MockBa, 129226
Ten./dakc: +7 495 775 91 09
mail@barl.ru




