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CUCTEMA TEJEKOMMYHUKAIIUU S-TUAITA3OHA
JJIA MAJIOT'O CITYTHUKA

X.U. ABJIYJUIAEB®, P.A. TACAHOB", B.2. T'YCEMH-3AJIE’

B cratee mpoBenéH 0030pHBIN aHATW3 W3BECTHBIX MOMAYNCH paguocBs3n S-muamazoHa (12
HaMMEHOBAHUH OT 7 MPOM3BOANTENCH) ISl TEICKOMMYHHKAIMOHHOW CHCTEMBI HU3KOOPOUTAIBHO-
ro (1000 xm) manoro cinytarka (MC). CocTaBieHa CTpyKTypHast cCXeMa OZHOTO M3 BO3MOYKHBIX Ba-
PHAHTOB MOCTPOEHUS CHCTEMBI TEIEKOMMYHHMKAIIUU U O0OCY>KJICHBI OCHOBHBIE XapaKTEPUCTHKH €e
nepudepuiiHpix  0s0koB. [IpoBeneH pacuer OKeTa PaAMOIMHUM «CITyTHUK-3EMJIIS», MPEIo-
xeHHo# 11 MC cuCTeMBbl TEeJIEKOMMYHHUKALIUK S-7Mana3oHa, U Onpe/iesieHbl 001re TpeOoBaHus K
XapaKTepUCTUKAM €€ Ha3eMHOT'0 CErMEHTa.

Kniouegvie cnosa: paouoceasb, cnymuuk cesa3u, Manwili CRYMHUK, TeENeKOMMYHUKAYUOH-
HbLUL CHYMHUK S-0Uanasona, 0100xicem paouoiurulL.

Mansnii cnytHuk (MC) npumeHsieTcst HbIHE ISl peIeHHs] LeJIO0T0 CIEKTpa MPUKIATHBIX U
Hay4YHBIX 33J1a4: UCCIIEJOBaHUE aTMOc(epbl 3eMIIH, KOCMHYECKOTO MYyCOpa, KOCMOCA; UCTIbITaHUe
HOBEHIIINX TEXHOJIOTUI1, MOJIeNIeH U METO/IOB JJIsl HAyUHBIX MCCIIEJOBAHUM B pa3IMYHbIX 001aCTsX,
B TOM YHCJI€ B O0JIACTH JTUCTAHIIMOHHOTO 30HUPOBAHNUS; 00eCIeueHHEe CBA3H, HABUTallU1; BHITOJ-
HEHUE CIIELUANIbHBIX 3aJad KOHTpoJd U HaOmoaeHus u T.4. [1]. Ciegyer oTMETUTh BBICOKUI IO-
teHnuan npuMmeHeHnss MC u B 00pa3oBaTeIbHBIX MPOTpaMMax B KPYIMHBIX y4EOHBIX 3aBEICHUAX
0 IPOEKTHPOBaHUIO U 3ammycky MC, a Takke B paMKax AeATeIbHOCTH IPYII U OpTaHU3aIui, 00b-
€IAMHAIOIINX DHTY3UACTOB CIIyTHUKOBOU CBA3H.

[Tpuuunoii GypHoro passutusi TexHojoruii MC m pacmmpenus chepbl UX TPUMEHEHUS
SBIISIETCS OTHOCUTEIBHO HM3Kasi CTOMMOCTb MX M3TOTOBJIEHUs U 3kciuryaTauuu. Kpome toro, MC
JIETKO MOJU(PUUUPYIOTCS AJsl PELeHUs ONpeAeaEHHON 3a1a4i 1 MOT'YT 00€ecleunBaTh 3HAUYUTEb-
HOE YBEJIMYEHHE ONEPATHBHOCTH MOJTYYEHHS MOTpEOUTENIeM TaHHBIX HAOMIOAeHHS 3a CU€T co3a-
HUsI HEOOXOAMMOM 0 YUCIIEHHOCTH IPYNIUPOBKU Maiblx annaparos. I[Ipumenenne MC cnoco6-
CTBYET YMEHBIICHHIO PHCKOB, CBSI3aHHBIX C 3aIlyCKOM Ha OpOMTYy M paboTOW B KOCMOCE, CHIKas
(uHAHCOBBIE MOTEPH B CIydae OTKa3a WM YTpaThl TAKOro cryTHUKA. TpaguuunonHo MC moapas-
JlensitoTes Ha 5 xiaccos (tabm.1) [2].
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bazoBblif Mogyns 6oprToBbIX cucteM MC Taon. 1

6e3 yu€ra I0JIe3HOW Harpy3Ku) COCTOUT M3 CH-
( i py3iH) Kanacendurxamusa MC

CTEMBbI YHEPrOCHAOKEHHSI; CUCTEMBI YIIIOBOM OpH-
P ’ 4 P Kaacest MC Jlnana3zon mMacc
EHTallUN U CTAOWUJIM3alNU; CUCTEMBI CBSI3U; CHCTE-
DeMTOCTTYTHUK 10-100r
MBI yrpaBjieHus, coopa u 00paboTKu JaHHBIX [3].
[IukocnyTHUK <1kr
[ToBbIIeHHAsT CIIOKHOCTH OOPTOBBIX CH-
Hanocnytauk 1-10kr
cteM MC, sKCTpeMalbHbIe YCIOBUS dKCILTyaTalluu
MukKpocmyTHUK 10 — 100 kr
U BBICOKAsi BEPOSITHOCTh MOTEPU CIyTHUKA TpeOy-
MC Bepxuero macco- | 100 —500 kr
IOT TOCTOSIHHOTO KOHTPOJISI COCTOSIHUSI OOpPTOBBIX p
BOT'0 JMara3oHa
cucteM. Bpicokue TpeGoBaHUS K 00ECHEUYEHHUIO

YCTOHYMBOM CBSI3M U IEpeauyd JAHHBIX MOJIE3HON
HArpy3Kd, TEJIEMETPUU U KOMAaHIHBIX CHUTHAJIOB MOJATBEPIKIAIOT, YTO pa3paboTKa HaIeKHOU CH-
cTembl TesleKoMMyHuKauuu 1t MC sBIsieTCs akTyalbHOH 3aaaueil.

OCHOBHBIM 3JIEMEHTOM J11000H OOpPTOBOM TEIEKOMMYHUKAIIMOHHON CHCTEMBI SIBIISETCS
npuéMHO-TIepealouii MOyb. Ha ceromHsIHui AeHb HA PBIHKE MMEIOTCS HECKOJBKO MOCTaB-
IIUKOB KocMHueckol TexHojioruu, takue kak COM DEV EUROPE, 1Q wireless GmbH, ECM
space technologies, L3 Technologies, MEISEI, Thales Alenia Space, DST u T.1. ITocTapnsemsie
ATUMH TIPOU3BOJUTENISIMU TEJIEKOMMYHHKAIIMOHHBIE MOJIYJIH, a TAaK)KEe UX OCHOBHBIE XapaKTepu-
CTHMKH IIPUBEJICHBI B Ta0MI. 2.

Bce nepeuncienHbie MOIYIH MOTYT OBITH MCHOIB30BAHBI IS OPTaHU3ALUH IBYCTOPOHHEH
panuocBsa3u B S-nuanazone. MckmouenueM siBisiercss Moayinb MSX-765, B kotopom «downlink»
KaHan opranusyetcs B L-nmumanazone, a «uplink» xanan — B S-guamazone. [Ipu BeiOope TOTO MM
MHOTO MOJYJISL CIEAYeT TAaKKe YUYUTHIBATh TAKOW HEMaJOBAXKHBIM (aKTOp KaK JOCTYMHOCTH IO-
npoOHOM mH(pOpMaKMK O BHYTpeHHEH CTpyKType. HeoOXommMeiMu M TOCTaTOYHBIMH OCOOCHHO-
CTSIMM JUIsl TOCTPOCHUSI OOPTOBOM TEJIEKOMMYHHUKAIMOHHOM CHCTEMBbl HHU3KoOpOHTanbHOM MC
obmagaror moxynu STC-MSO1 (puc.1) u STC-MSO03 (puc.2). OCHOBHBIE XapaKTEPUCTUKU 00OUX
MoJIyJiel IpuBeaeHsl B paborax [4, 5].

T

Puc. 1. Mooyrs STC-MS01 Puc. 2. Mooyns STC-MS03

OpavH U3 BO3MOKHBIX BAPUAHTOB MOCTPOEHUSI TEIEKOMMYHHUKAIIMOHHONW CHUCTEMBI HA OCHO-
BE€ BBIOPAHHOI'O PaJUOMOJYJsl U300paxkeH Ha puc.3. [TpuémHbIN TPaKT CUCTEMBI COCTOUT U3 JIBYX
WJIGHTHYHBIX TPUEMHBIX aHTCHH, O0BbETUHNUTEINS U NPpUEMHHKA TpaHcuBepa. [lepenaromuii TpaxT, B
CBOIO OuU€pe/lb, COCTOUT U3 NEepeAaTUUKa TPAaHCUBEPA, Pa3beAUHUTEIBHOIO OJI0Ka, IBYX JHOAHBIX
NEPEKIIIoYaTeNIed U IByX UACHTUYHBIX [I€PENAIOIUX aHTCHH.
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B mpoextupyemom MC 0Oy-

IMepeaaroman IMepeaaomas
1 2
(S202R) (S20R) AYT MCIOJIb30BaHbI YETHIPE AHTCHHBI
Logic Logic — JIB€ Ha Tiepeaady U JIBE Ha MpUeM,
DC+5V l { DC+V ¢ auarpaMMOM  HampaBJIECHHOCTH
— An A E—
DC -5V (SWM-1100) (SWM-1100) ocsy  (JH) B Buae nomycepsr. Pacnomno-
, & JKCHHSI aHTCHH BBIOMPAIOTCS TaKUM
o0pa3om, 4T0, HE3aBUCUMO OT TIPO-
CTpaHCTBEHHOTO ToNoKeHuss MC,
Passepigumens ..
(ZN2PD2-63A%) OllHA Tapa aHTeHH (NMpuéMHas W
nepeaaronias) OyneT HaXOIUThCS B
RS42 30H€  PaJAMOBHJIUMOCTH  3E€MHOM
psin Tpanassep >
k (SSTICCSS;I) P . craniu. Takoil mTOAXOJ pemaer
7 po6sieMy MCTIOIB30BAaHUS CIIOKHOM
DC 28V { CHUCTEMbl OPHEHTALMM CITyTHHKA.
My
(AFS3-02000400- [Tpu 3TOM HEOOXOIUMO YUYHUTHIBATH,
08-HE-4)
YTO BCs BHEHIHSIS MOBEPXHOCTH MC
10 BO3MOYKHOCTH JIOJKHA OBITH TIO-
Obsetmmers KpBITa COJTHEYHBIMU MaHesIMU. 13-
(ZN2PD2-63A) N
3a MasbIX pazMepo MC Takoil noa-
XOJ1 BIIOJIHE PEATU3yeM U YK€ ampo-
Ipuemnaz Ipuennas
aurenial a— OWpoBaH B TaKWX TPOEKTaX Kak
(S2023R) (S2023R)

Puc. 3. Cmpyxmypnas cxema menekomMmyHUKayuoHHOU
cucmemul S-ouanazona ons MC

MIDSTAR-1, SNOE u T.1.
B mnpoekTtupyemoii cucreme
TEJIEKOMMYHUKAIIUU MpUMEHEHa

MajorabapuTHas aHTeHHa (IHAMETpP

oOmydarenst — 60 MM, quametp peduiekropa — 100 mm, Bec — 120 r) mapku S2023R (SystemTech-

nik GmbH, I'epmanns) (puc.4). OGecneunBaromas noxychepruueckoe MOKPHITHE aHTEHHA M3Ha-

yanpHO ObUTa pa3paboTtana i ucnojib3oBanus Ha MC. lns poctixenus chepuyeckoro oxapaTa
S2023R mpumeHsieTcs B Mape ¢ aHTEHHOM, paclojOKEHHONW Ha MPOTHBOIIOJIOKHOM CTOPOHE KOp-

nyca cnytHuka. ®opma JIH onTuMusupoBaHa, 0COOCHHO IS MOJIETOB HA HHU3KOM OKOJIO3EMHOMN

opoute (LEO) ¢ opuentanueit NADIR. Antenna pabotaet Ha yactorax S-nuanazona. Koaddumm-

eHT ycwienusi cocrapisiet 3dBic. [l «downlinky

KaHaJjia BeIAedeH auara3od dactoTr 2200-2290

MI', a ansa «uplink» kanama — 2025-2110 MI'n. /lnanazon paGodmx TeMmeparyp COCTaBISET -

60++120°C [6].

[lonkimroueHne aHTEHHBI K OOIIEMY
NpUEMHOMY TpakTy TpaHCHBEpAa BO3MOXKHO
NpPUMEHEHHEM  OOBEIUHHUTENBHOrO0  OJIoKa
ZN2PD2-63A+ (puc.5).

VYceTpolicTBoO sBiseTcs 00paTUMBbIM, T.€.
WCTIONIB3YETCS KaK B KaUueCTBe OOBEIMHUTEINS B
MPUEMHOM TpaKTe, TaK U B Ka4ECTBE pa3beIu-
HUTEJISI B TIEPEJAIONIEM TpaKTe. Y CTPOUCTBO
paboraer B mojoce dactor ot 350 mo 6000
MI'u. JInanazon pabo4ux TemrepaTyp COCTaB-
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aset -55°+100°C. YerpoicTBO Haje)KHO paboTaeT Mpu BXOJAHONH MOIIHOCTH 10 25 BT B kauecTBe
pazvenunutens u A0 1 Bt B kauecTBe o0benunuTens. Buocumbie norepu He npesbimant 0,9 1b
[7]. MocTaBnsiercs B AByx Komiuiektanusax: ¢ SMA (ZN2PD2-63A-S+) u N-tuna (ZN2PD2-63A-
N+) pazbemamu.

JlanHble ¢ BbIX0Ja 00BEAMHUTENBHOTO 0JIOKA MOCTYNAIOT HA BXOJ MAJOIIYMSIIIEro YCHIH-
tenst mapku AFS3-02000400-08-HE-4 (L3 Narda-MITEQ, CIIIA) (puc.6). JInamazon padoumx
4acToT ycTpoicTBa cocraisieT 2-4 ', HanpspkeHue nutanust — 6 B, morpediienne Toka — 40 MA,
MUHUMAJIHBIH KO3 HUIIMEHT ycuieHusl cocTaBiseT 34 nb, nuHamudeckuid guanazon — 80 nb,
koapdumment myma — 0,8 1b [8].

Puc. 6. MIITY AFS3-02000400-08- Puc. 7. 71T SWM-1100 Puc. 8. Yeunumenv mownocmu AVG4-
HE-4 00101200-DET-8

[IpencraBnenHas cuctema TeIEKOMMYHHKALUHM MPEAyCMAaTPUBAET MPUMEHEHHE IBYX M-
onHbIX nepexmouateneit (JI1), paboTaronux Ha ABe pa3HEeCEeHHbIE NIEpeJatoe aHTeHHbI. B kaue-
ctBe JII1 ucnonb3yercs ycrpoiictBo Mmapku SWM-1100 (Aeroflex, CHIA) (puc.7) [9]. YcrpoiicTBo
npeactapisier coboit PIN-muoaHblii mepekitouarens, padoTalmuid B auana3one dactot 0,5-18
['Tu. KommyTanus kK aHTEHHE POUCXOTUT MyTEM IMMOAa4YH JOTHIecKoro «0» oT 60PTOBOTO KOMIIb-
1orepa Ha BeIBOJ «Logicy» (cm. puc.3).

[Tpu HEOOXOIUMOCTH yBEITHMUEHHS M3Ty4aeMOi MOIIHOCTH MOXHO IMPUMEHUTH YCHIIUTENb
momHocTH (YM) mapkn AVG4-00101200-DET-8 (L3 Narda-MITEQ, CIIA) (puc.8), koTopslit
oOecneunBaer ycuienue B auanazone yactor ot 100 MI'n no 12 I'Tu. Koaddumnmenrt ycunenus
cocrapiusieT 26 n1b, Hanpsbkenue nutanue — 15 B, a Tok notpebnenus — 185 MA. VYkazanusiiit YM
MO3BOJISIET MPOBOJIUTH MMOCTOSIHHBIM MOHUTOPHUHI BBIXOJHOW MoOMIHOCTU. st 3TOM Liemu B cxeme
MPEyCMOTPEH BHICOKOYACTOTHBINA TUOJHBIN eTekTop. HanpskeHne Ha BX0/€ TMOIHOTO JAETEKTO-
pa MOXKeT MpUHUMATh 3HaueHus: B uurepsasie ot 0 1o 600 MB. MHpopmarus 0 BEIXOJAHON MOIIHO-
CTH TIOCcTymaeT Ha 6opToBoi kKommbioTep MC, T/ie, B CBOIO 0oYepeib, GOPMHUPYETCS YIIPaBIISIOIIEE
HanpspKeHUe, perynupymollee koddduuueHt ycunenus YM, U mopaercs Ha COOTBETCTBYIOIIUN
BXOJ ycwiuTelns. /[nama3oH m3MeHEeHHs YIPaBIISIONIEro HanpspkeHus coctasisieT oT 0 go 15 nb
[10].

CorsnacoBanme ¢ Ha3eMHBIM CErMEHTOM. ABTOPBI pacCCMaTPUBAJIA BOIPOCHI, CBA3AHHBIE C
MOCTPOCHHUEM OpPOUTATBHOTO CETMEHTA TEIEKOMMYHHKAIIMOHHOW CHUCTEMBI, YTO TPEIONPEACTISET
HE00X0IMMOCTh (popMUpOBaHNUs TPEOOBAHUN K XapaKTEPUCTUKAM HA3eMHOT'O CETMEHTA.

B cniyTHHKOBBIX cucTEMax ¢ aHAJIOTOBOM MOAYJISILIMEN OJTHOM U3 OCHOBHBIX XapaKTEPUCTHK
KadyecTBa Ipuema sBisiercs oTHomeHue curHai/momexa (S/N Ratio). B mudpoBbIX CIyTHHKOBBIX
CUCTeMax JUIsl yKa3aHHOW LIeNTU MCHoJib3yeTcs Koapduiuent outossix omubok (BER- Bit Error
Rate), koTopblli paBeH OTHOLIEHHIO YMCIA OUIMOOYHO MPUHATHIX OUTOB (CMMBOJIOB) K 0OO0IEMY
Yrcay OMTOB M3MEpsSEMOro CHUTHaJIa B 33JaHHOM HHTepBaje BpeMeHH. HecMmoTpst Ha 310, 00mIe
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XapaKTepUCTUKON KadecTBa CBA3M s OOOMX KIIACCOB CHUCTEM SIBIISIETCSI OTHOLICHHE «HECY-
mas/mym (C/N Ratio)», Takxe Ha3pIBacMoe «OI0/KETOM paguoiuHumy. CienoBareabHo, A1 aHa-
JM3a KauyecTBa MpuemMa HeoOXoAuMOo onpenenuts MomHocTH Hecymiei (C) u mymoB (N) B myHKTE
npuema.

Hanuuue Ha Tpacce pacnpoctpaHeHHsl paJHoOBOJIH aTMochepsl 3eMiu MpUBOAUT K 0ciial-
JICHUIO CUTHAIA. 3aTyXaHue B HEBO3MYIIEHHOM aTMochepe 00ycI0BICHO B OCHOBHOM ITOTJIOIIECHH-
SIMH B KHCIJIOPOJIe, BOISIHBIX Mapax u noHochepe. Ha gactorax Beimie 0,2 ['T11 moHochepHbIe OTe-
pU CTaHOBSATCS BeCbMa MaJbIMH, M MX MOXXHO He yuuTbiBaTh [11]. Takke MokHO mpeHeOpedb
ocnabmeHussMu B obOsakax Ha dactorax Hwke 10 [T [12]. C ydeToM BBIIIEH3IOKEHHOTO, MOIII-
HOCTb HECYIICH Ha BX0JIe MPUEMHUKA, KOTOPBIA HAXOAUTCS Ha paccTosHUU d OT MC, MOXeT ObITh
ornpezesneHa COOTHOILIEHUEM:

C= GanI.APnP}]r/in )
4d°L ’
rae Gy p- K09 dUUMEHT ycuieHns OOPTOBOM Iepe]atolell aHTCHHB, Pp; - MomHOCTH Ha
BbIXOJ€ nepenaryuka (mim YM) MC, r, - paauyc anepTypbl IPUEMHON aHTEHHBI, 77 - KOYQuIu-
€HT MCII0JIb30BAaHUs alepTypshl, L - MOTEpU B KUCIOPOAE U BOJSHBIX Mapax. B OpueHTHUPOBOYHBIX
pacueTax MOKHO NPUHUMATh: I, =4,5u u 17=0,8.

Jnis pacueTa cyMMapHBIX TIOTEPh B atMocdepe B padore [11] mpemnaraercst popmyna:

L[,I[B] = M , (2)

sin 'y
rae h, u h, - 5KBHBaJIEHTHAs BBICOTA CJI0S1 KMCIOPO/A U BOASHOIO Iapa COOTBETCTBEHHO, L, u L -
yzenbHoe noriouieHne (1b/kM) KHCI0poaoM U BOJISHBIM I1aPOM COOTBETCTBEHHO, » - YIOJI MecTa

AHTEHHbI 3eMHOM CTAaHIIMU. DKBUBAJICHTHYIO BBICOTY KHCIOPOAHOIO CJIOSI B HEBO3MYILIEHHOM cpefie
MOJKHO CUHTATh PaBHOW 6 KM. DKBHBAJICHTHASI BHICOTA BOASIHOTO TIapa MOKET OBITh OMpeieeHa mo
cienyrolel amnupudeckor popmyie [11]:

3 1 1
+ 5 + —+ 5 [KM],
(f-223)"+3 (f-1833)"+1 (f-3238)" +1

rae f - nenrpanbHas yacrora quamnasona B [T,

hy =] 2,2 (3)

I'paduxu 3aBUCHMOCTEH yIENBHBIX IO-
[JIOLEHUN KUCIIOPOJOM U BOJSHBIM NApOM OT ST
4acTOTHI IpUBeEIeHBI Ha puc.9 [11].

W3 rpadukoB puc. 9 cinemyer, 4yTo Ha 10|

HEHTPAIBHON YaCcTOTE MCCIEIyeMOro Jauanaso-
na L, ~8-10°05/xm u L), ~4-107 05 /xm 10°?
. YuuTteiBas JaHHbIe U3 TpadUKOB Ha puc.9, Ha
ocHoBe ¢dopmyn (1), (2) u (3) MOKHO BBIUHC- 10~

KHCJIopoa

BO/LANOI nap

JIUTh MOIIHOCTH Hecymeﬁ Ha BXOJC NPUCMHU-

Ka, KOTopas JJii CHHTE€3UPOBAHHON CHUCTEMBI i 3 16 8
TEJIEeKOMMYHHUKAIIMK S-Uana3oHa COCTaBISET

L 1 L 1 -
10 20 30 40 fITu]

c=15- 10_1 le . B pacuerax yron mombema Puc. 9. I'paghuxu 3a6ucumocmeit yoenibHbiX N0O2IOWEHULL
KUCIOPOOOM U 80OAHBIM NAPOM O YACMONbL
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Cucmema meleKoMMyHuKkayuu S-ouanazona ons mano2o Cnymruka

AHTEHHbI HA3€MHOM CTAHLIMM MIPUHAT PaBHBIM ¥ = 10° (Hamxymumii cryqait).

CyMMapHYIO MOITHOCTH IITYMOB MOKHO OIIPENEIHUTh 10 (hopmyiie:
N=kTB, “4)

rae kK =1,38-107'Bm/ I'y- K - nocrosnnas Bosbimana, T,- cyMMapHas IyMoBasi TeMIepaTypa,

B - mupHHa MOJI0CH MPUHUMAEMOT0 paauocurHana. B cBoio oyepesnn, CyMMapHasl IIIyMOBasi TEM-
niepaTypa 3aBUCHT OT LIyMOBO TeMieparypsl aHTeHHbI (T, ), HoTepsb B puaepe (L, ), a Takxke mry-

MOBOH TeMnepaTtyps! Manourymsero ycunurens (MILY) (T,,,,, ) u onpenensercs kax [11]:

T Ly —1
Ty =2 +290 —>— |+ Ty - (5)
LCD L<D
Kak Opu10 ykazaHo panee, S-nuanazoH Majo MOJBEPKEH BIMSAHUIO 00mauHOCTH. [loaTomy
pacueT uryMOBO# TeMIepaTypbl aHTEHHBI IPOBEJICH B YCIOBUSAX cHOTO Heba o gopmyne [13]:

TA=15+E+@,

N Y

[Tpumem, uto motepu B duaepe He mpesblmaoT 1,3 pasa (t.e. L, =13 (105)). Mexny

(6)

mrymoBoit Temnepatypoit MUY u xoaddunuuentom myma (N, ) CylecTByeT 0JJHO3HAUHas CBS3b

[11]:
Tyury = 290Ny, —1). (7)
VYuutsiBad, yTo B AuanasoHax L — Ka xoadduiment nryma Haxoautes B npenenax (0,15-
1,5) ab, mpumem N, =14 (1,51B). IloactaBus B BbipaxkeHus (4) - (7) BbIOpaHHBIE 3HAUCHUS Ia-

PaMeTpoB, ONpENENTHM CYyMMApHYI0 MOIIHOCTh myMoB: N=2,6-10""Br. Takum 06pa3oM, BbI-
OpaHHBIC y3JIbI OPOUTAIBLHOTO CETMEHTA CUCTEMbI TEJICKOMMYHHUKAIIUN S-1HMana3oHa o0ecrieunBa-
IOT Ha BXO/I€ MPUEMHHKA HA3€MHOI CTaHIIMK OTHOIICHHUE «HecylIas/mym», paaoe 57 (181b), npu
yrJje noabeMa aHTeHHbI 10° .

3akaoyenue. [IpeanaraeMpie pa3TUYHBIME TPOU3BOAUTEISIMU MOIYIH PATUOCBSI3U S-
JMara3oHa MO3BOJSIIOT MOAU(PHUIMPOBATh TEIEKOMMYHUKAMOHHYIO0 cucteMy MC mroboro tuma.
[lyrem cpaBHUTEIBLHOTO aHaIW3a M3BECTHBIX MOJEJIEH YCTAHOBJIEHO, 4yTO MoAyiaun Mapku STC-
MSO01 u STC-MS03 065aiat0T JIy4IIUMHU XapaKTEPUCTUKAMHU B KOHTEKCTE CUHTE3a CUCTEMBI TeJjle-
KOMMYHUKaIMK S-nuana3zoHa s HuzkoopoutaibHoro MC, Beicotoir 1000 kM. CTpyKTypHBIA U
YUCIICHHBI aHaJIN3 CUHTE3MPOBAHHOW CHUCTEMBI TEIIEKOMMYHUKAIIMM TOKa3aj, YTO YKa3aHHbIE
MOJIyJId MOTYT OOecrneuuBaTh OHOKET PAaJIUOIMHHM «CIYTHUK - 3emiiss» BeiauuuHou 181b mpu
yrie noabeMa Ha3eMHOW aHTeHHbI B 10°. Takoe 3HaueHue OrJKeTa pajlOIMHUM JIETKO MOJIep-
KUBACTCS] N3BECTHBIMHU MOIYIISIMH.

Paboma svinonnena npu punancosoit noooepicke @onoa Pazeumus Hayku npu

Ilpe3uoenme Azepoainoncanckoi Pecnyonuxu - I'panm EIF-KETPL-2-2015-1(25)-56/16/1.
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KiCiK PEYK UCUN S-DIAPAZONLU TELEKOMMUNIKASIYA SISTEMi
X.I. ABDULLAYEV, R.A. HOSONOV, B.E. HUSEYN-ZADO

Mogalodo asagi-orbitli (1000 km) kicik peyk fgiin S-diapazonlu telekommunikasiya sisteminin rabito

modullarmin (7 istehsalgidan 12 tip modul) icmali aparilmigdir. Telekommunikasiya sisteminin qurulmasimin miimkiin
variantlardan birinin blok sxemi hazirlanmig vo onun periferiya elementlorinin osas xarakteristikalari miizakiro
edilmisdir. Kicik peyk iiglin toklif olunmus S-diapazonlu telekommunikasiya sisteminin “peyk-yer” radio xattinin
biidcoasinin hesabati aparilmis, sistemin yeriistii seqmentina qoyulan {imumi tolablar toyin edilmisdir.

Agar sézlor: radio rabitasi, kommunikasiya peykiori, kicik peyk, S-diapazonlu telekommunikasiya peyki, radio

xattin biidcasi.

S-BAND TELECOMMUNICATION SYSTEM FOR SMALL SATELLITE
Kh.l. ABDULLAYEYV, R.A. HASANOV, B.E. HUSEYN-ZADE

This article reviews the well-known S-band radio communication modules (12 items from 7 manufacturers) for

the telecommunications system of a low-orbit (1000 km) small satellite (SS) was performed. A block diagram of one of
the possible options for building a telecommunications system is compiled and the main characteristics of its peripheral
units are discussed. The budget of the satellite-to-ground radio link of the S-band telecommunications system is calcu-
lated for the proposed SS and the general requirements for the characteristics of its ground segment are determined.

Keywords: radio communication, communication satellite, small satellite, S-band telecommunications satellite,

budget of the radio link.
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