CnyTHMKOBas CBSI3b

Martepuan u3 Bukunenuu — cBOOOHON SHIUKIIOTICIHH

CrnyTHuk cBsizu Syncom-1

CH}”THI/IKOBaﬂ CBSI3b — OlMH M3 BHIAOB paJanWOCBA3H, OCHOBAaHHBLI Ha WCIIOJb30BaHUU
HCKYCCTBCHHBIX CIIYTHHKOB 3€MJIM B KadyC€CTBC PETPAHCIATOPOB. CHyTHI/IKOBaﬂ CBA3b
OCYHICCTBJIACTCA MCKAY 3€MHBIMU CTAHIHUAMHU, KOTOPBIC MOT'YT OBITH KaK CTaOMOHAPHbIMH, TAK
U IIOABUM>XKHBIMU.

CnyTHUKOBasi CBSI3b SIBJISIETCA Pa3BUTHEM TPAJULMOHHON DPAJMOPEICHHON CBSA3U IIyTEM
BBIHECCHHSI PETPAHCIIATOPA HA OUYEHb OOJBIIYIO BHICOTY (OT COTEH IO ACCATKOB ThICAY KM). Tax
KaK 30Ha €ro BUJIMMOCTH B 3TOM CJIy4ae — MOYTH IOJIOBUHA 3€MHOT0 11apa, TO HE0OX0AUMOCTh
B 1IETI0YKE PETPAHCIIATOPOB OTHANAET — B OOJIBIIMHCTBE CIIy4aeB JOCTATOYHO U OJHOTO.

I[J'ISI nepeaaun 4€pe3 CNyTHUK CUTHAT OOJDKCH OBITH MOAYJIUPOBAH. MOI[}’J'ISIIII/HI IMPOU3BOAUTCA
Ha 36MHOH CTaHIIMH. MO,Z[y.]'II/IpOBaHHHﬁ CUTHAJI YCUJIMBACTCA, ICPCHOCUTCA Ha HY)KHYIO 4aCTOTY
M ITOCTYNAaCT Ha NEPCAArOIIYI0 AHTCHHY.
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HUcropus

Hnxenepsl paboTaroT Hall IEPBBIM B MUPEe KOMMEpUECKUM cITyTHUKOM cBsi3H Early Bird

B 1945 rony B crarbe «BHesemuble petpaHcasaTopel» («Extra-terrestrial Relays»),
onyOJIMKOBaHHOW B OKTsAOpbcKkOM HoMepe xypHana «Wireless World», aHrimickuil y4eHslid,
nucarensb 1 n3odperarens Apryp Kiapk mpemiokui HIeo Co31aHus CUCTEMBI CITyTHUKOB CBSI3U
Ha [€OCTAIlMOHAPHBIX OPOHMTaX, KOTOPBIC MO3BOJIMIM OBl OPraHU30BaTh INIOOAIBHYIO CHCTEMY
cBsi3u. Briocnencteun Kimapk Ha Bompoc, modyeMy OH HE 3amaTeHTOBall M300pereHue (4Tto ObLIo
BIIOJTHE BO3MOYKHO), OTBEYAJ, YTO HE BEPHJI B BO3MOXKHOCTH peau3allii MOJOOHON CHCTEMBbI
IpYA CBOCH JKM3HHU, a TAaK)KE CUMTAJ, YTO TOAOOHAs WIesl JOJDKHA NMPHHOCHTH IOJB3Y BCEMY
4eJI0BEYECTBY.

[TepBbie nccnenoBaHuss B 00NAaCTH TPaKIAHCKOM CITyTHMKOBOM CBSI3M B 3alajHBIX CTpaHax
Hayvajgu MOSABIATHCS BO BTOopoi mosioBuHE 50-x ronoB XX Beka. TOIYKOM K HUM IOCITYXKHUIIU
BO3POCIIME MOTPEOHOCTH B TpaHCATIaHTUYEeCKOH TenedoHHOM cBs3u. 20 asrycra 1964 r. 11
CTpaH MOJINCAIN COIVIAIIEHHE O CO3JaHUN MEXKIYHAPOJHON OpraHU3allMM CITyTHUKOBOW CBSI3U
Intelsat (International Telecommunications Satellite organization), Ho CCCP B ux uncmno
€CTECTBEHHO HE BXOWJI IO BIIOJHE MOHSTHBIM IMOJIMTHYECKUM TpUYrHaM. 6 ampens 1965r. B
paMKax 3TOW mporpammbl ObLI 3aIlylleH NepBbIi KoMMepueckuil cnyTHUK cBs3u Early Bird
(«panHsis nTanikay)Z, mponsseneHHbii Koproparmeit COMSAT.,

[To ceropnsmuanm mepkam ciyTHUK Early Bird (INTELSAT 1) obnanan 6omnee ueM CKpOMHBIMH
BO3MOKHOCTSIMH: 00jamast 1moJjiocodi mponyckanusg 50 MI't, on mor obGecneunBath g0 240
TelneOHHBIX KaHAJIOB ce3ul. B xambiit KOHKPETHBIH MOMEHT BpPEMEHH CBSI3b MOTJIa
OCYIIECTBIATHCS MeXay 3eMHOM cTaniued B CIIIA u TOJbKO OAHON U3 TPEX 3€MHBIX CTAHIIUN B
EBpone (B BemukoOpuranuu, @pannmu wid ['epMaHuu), KOTOpble ObUIM COEAMHEHBI MEXIY
060 KabeTbHBIMU JTMHUSAMH CBA3ML Y,

B manpHeiimem TexHomorus marHymna Brnepena, U cmytHUK INTELSAT IX yxxe obmaman momocoit
npomyckanus 3456 M


http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#.D0.97.D0.B0.D0.B4.D0.B5.D1.80.D0.B6.D0.BA.D0.B0_.D1.80.D0.B0.D1.81.D0.BF.D1.80.D0.BE.D1.81.D1.82.D1.80.D0.B0.D0.BD.D0.B5.D0.BD.D0.B8.D1.8F_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB.D0.B0#.D0.97.D0.B0.D0.B4.D0.B5.D1.80.D0.B6.D0.BA.D0.B0_.D1.80.D0.B0.D1.81.D0.BF.D1.80.D0.BE.D1.81.D1.82.D1.80.D0.B0.D0.BD.D0.B5.D0.BD.D0.B8.D1.8F_.D1.81.D0.B8.D0.B3.D0.BD.D0.B0.D0.BB.D0.B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#.D0.A1.D0.BC._.D1.82.D0.B0.D0.BA.D0.B6.D0.B5#.D0.A1.D0.BC._.D1.82.D0.B0.D0.BA.D0.B6.D0.B5
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#.D0.9F.D1.80.D0.B8.D0.BC.D0.B5.D1.87.D0.B0.D0.BD.D0.B8.D1.8F#.D0.9F.D1.80.D0.B8.D0.BC.D0.B5.D1.87.D0.B0.D0.BD.D0.B8.D1.8F
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#.D0.A1.D1.81.D1.8B.D0.BB.D0.BA.D0.B8#.D0.A1.D1.81.D1.8B.D0.BB.D0.BA.D0.B8
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#.D0.9B.D0.B8.D1.82.D0.B5.D1.80.D0.B0.D1.82.D1.83.D1.80.D0.B0#.D0.9B.D0.B8.D1.82.D0.B5.D1.80.D0.B0.D1.82.D1.83.D1.80.D0.B0
http://en.wikipedia.org/wiki/Wireless_World
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%80%D0%BA,_%D0%90%D1%80%D1%82%D1%83%D1%80_%D0%A7%D0%B0%D1%80%D0%BB%D1%8C%D0%B7
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D1%81%D1%82%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D0%BE%D1%80%D0%B1%D0%B8%D1%82%D0%B0
http://ru.wikipedia.org/wiki/20_%D0%B0%D0%B2%D0%B3%D1%83%D1%81%D1%82%D0%B0
http://ru.wikipedia.org/w/index.php?title=Intelsat&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-0#cite_note-0
http://ru.wikipedia.org/wiki/6_%D0%B0%D0%BF%D1%80%D0%B5%D0%BB%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-1#cite_note-1
http://ru.wikipedia.org/wiki/COMSAT
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D1%81%D0%B0_%D0%BF%D1%80%D0%BE%D0%BF%D1%83%D1%81%D0%BA%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-autogenerated1-2#cite_note-autogenerated1-2
http://ru.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%B1%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-3#cite_note-3
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-autogenerated1-2#cite_note-autogenerated1-2

[epBbIii MckyccTBeHHBIN crnyTHUK 3emun Obu1 3amymieH B CCCP B 1957 r., onHako B cuity
OoJbIliel  3aKPBITOCTH KOCMHUYECKOW TPOrpaMMbl Pa3BUTUTHE CIYTHUKOBOW CBSI3U B
COLIMAJIMCTUYECKUX CTpaHax LI0 MHA4Y€ YEM B 3alaJHbIX cTpaHax. Jloiaroe Bpems CIlyTHHKOBAas
CBSI3b Pa3BUBAIMCH TOJIBKO B wuHTepecax MunuctepctBa O6oponsi CCCP. Pa3utue
IFPaXIAHCKOW  CIIyTHUKOBOM  CBSI3M  HA4YaJloCh  COIJIAIIEHUEM Mexay 9  cTpaHamu
COLIMAJIUCTUYECKOro OJoKa O CO3JaHMM CHUCTeMbl CBsI3U «WHTEpCIyTHUK» KOTOpOe OBLIO
noxmnucano Tousko B 1971 .2

CnyTHMKOBBIE PETPAHCISATOPHI

M

B mnepBele rojpl McciaeroBaHUNH MCIOJIb30BAIUCH NACCUBHBIE CIIYTHUKOBBIE PETPAHCIATOPHI
(mpuMmepbl — CIYTHUKH <«OX0» U «OX0-2»), KOTOpble MpPEACTaBIsUIM Cco00i MpocToi
oTpakaTellb paJloCUrHala (4acTo — MeTaJuInyecKas WM MoJuMepHas cdepa ¢ MeTauNInYeCKUM
HaNbUICHUEM), HE HECYIIHA Ha O0pTy Kakoro-immbo mpuémornepenaromnero odopynosanus. Takue
CIYTHUKU HE TMOJYYWIM DPaclIpoCTpaHeHHs. Bce coBpeMEHHblE CHYTHUKU CBSI3U SIBIISIOTCS
AKTUBHBIMU. AKTHUBHBIE PETPAHCISITOPHl OOOPYAOBAHHBI 3JIEKTPOHHON amnmapaTypou Juis
npuema, o0paboTKH, YCUIIEHUS U peTpaHCasuuy curHaina. CyTHUKOBBIE PETPAHCIISITOPBI MOT'YT
OBITb HepeceHepamueHvLIMU W peeenepamueybmu[@l. HeperenepaTuBHbIl CIyTHUK, NpPUHSB
CUTHAJI OT OAHOW 3€MHOW CTAaHIIMM, IIEPEHOCHUT €0 Ha APYTYH0 YacTOTY, YCUIMBAET U IEPEacT
Ipyroi 3eMHOHN cTaHuMU. CIIyTHHUK MOXKET HCIOJIb30BaTh HECKOJIBKO HE3aBHUCHMBIX KaHAJOB,
OCYILECTBIIIIOLIMX 3TH OIEPalUy, KaKAbIM M3 KOTOPBIX padOTaeT ¢ ONpe/eleHHOW YacThio
crieKkTpa (3TH KaHaJbl 00pabOTKH HA3BIBAOTCS Tparcrongepamul’).

PerenepaTuBHBIl CHOYTHUK NOPOU3BOAMT JEMOAYJSLUIO TPHUHIATOTO CHUTHajla M 3aHOBO
MOAYJUpPYET ero. biarogapst ’ToMy HUCTpaBiieHHE ONTHOOK MTPOU3BOAUTCS JBAXKIBI: HA CITyTHUKE
¥ Ha MpUHUMAOIIeW 3eMHON cTaHluU. HemocTaTok 3TOro Meroaa — CIOXKHOCTH (a 3HAYHT,
ropazzo 6oJiee BbICOKas 1IeHa CIIyTHHMKA), a TAK)XKE YBEIMUEHHAs 3aJiepKKa epejauy CUrHana.

OpOuTHI CHYTHUKOBBIX PETPAHCIAATOPOB

OpOutsl: 1 — skBaTopuanbHas, 2 — HaKJIOHHAs, 3 — MOJsIpHas


http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%81%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-4#cite_note-4
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-5#cite_note-5
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D0%BD%D0%B4%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D0%BD%D0%B4%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D0%BD%D0%B4%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F

OpOuThl, HA KOTOPHIX Pa3MEIIAIOTCS CIYTHUKOBBIE PETPAHCIATOPHI, MOAPA3JCISIIOT Ha TpU
8.
KJjlacca .

e JKBAaTOPHUAIBHEIC,
e HAKJIOHHBIC,
e TOJISIPHBIE.

BaxHO! pa3HOBUIHOCTBIO 9K6aAMOpUAnIbHOU Opbumsl SBIAETCS IeocTallioHapHas opOuTa, Ha
KOTOpPOM CIIyTHMK BpalllaeTcsi C YIJIOBOW CKOPOCTBIO, PaBHOW YIJIOBOW CKOpPOCTH 3eMild, B
HalpaBJIEHUH, COBIA/IAIOIIEM C HalpaBieHueM BpauieHus 3eMian. OueBUIHbIM [IPEUMYILIECTBOM
re0CTallMOHAPHON OPOUTHI ABJISETCS TO, YTO IPUEMHHK B 30HE OOCITY)KUBAHUS «BUAUTY» CITYTHUK
HOCTOSIHHO.

OnHako reocraloHapHas opOuTa OJ[Ha, U BCE CITyTHUKU BHIBECTH Ha HEe€ HEBO3MOXHO. J[pyrum
e€ HeTOCTAaTKOM SIBJISIETCS OOJIBIIAS BBICOTA , A 3HAYMT, M OOJIbINAs [I€HA BBIBOJIA CITyTHHKA HA
op6uty. Kpome TOro, CIiyTHUK Ha T€OCTAIIMOHAPHON OpOUTE HECTIOCOOCH 00CITY)KHBATh 3MHBIC
CTaHIMH B MPHUITOJSAPHON 00IaCTH.

Haxknonnas opbuma mo3BONSET PEIINTh 3TH MPOOIEMbI, OJJHAKO, M3-3a MEPEMEILEHHUs CIIyTHUKA
OTHOCHTEJIEHO Ha3eMHOT0 HaOJI0AaTeNss HE0OOX0AUMO 3aIyCKaTh HE MEHBIIIE TPEX CITyTHHKOB Ha
OJIHY OpOUTY, 4TOOBI 00ECIEUNTh KPYTJIIOCYTOYHBIH TOCTYII K CBA3H.

Tonapnas opbuma — NpeeNbHBINA Ci1ydail HakIIOHHOH (¢ HaksioHeHueM 90°).

[Tpu KcrosIb30BaHNUN HAKJIOHHBIX OPOUT 3€MHBIE CTaHLIMU 06[(_)1py11y10TcsI CHUCTEMaMH CIIEKECHMUS,
OCYLIECTBIAIOIIMMY HABEIACHUE AHTEHHBl HAa CIYTHHUK A4 Cranumn, pabotarole co
CIyTHHKAMH, HAXOSAIIMMHUCS HA T€OCTAIlMOHAPHOW OpOuTe, KaK MpaBUIIO, TAaKXKe 000PYIYIOTCS
TaKUMHU CHCTEMaMM, YTOObI KOMIIEHCUPOBaTb OTKJIOHEHHME OT HJCAIbHOM TreocTallMOHapHOU
opouTsl. VckiroueHue COCTaBISIOT HEOONbIIME AaHTEHHBI, MHCIOJIb3yeMble [UIsl Ipuema
CIIyTHUKOBOI'O TEJIEBUACHUA: MX AUArpaMMa HalpaBICHHOCTH JOCTATOYHO LIUPOKas, II03TOMY
OHM HE YYBCTBYIOT KOJIEOAHHH CITyTHHKA BO3JIE UAE€ATbHOU TOUKH.

MHOFOKpaTHOe HCII0JIb30BaHME YaCTOT. 30HBI IMOKPLITHUSA

= T

7 Nemmchepsl -
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InoGankHeIA nyy
TunuuHas KapTa MOKPBITUS CIYTHUKA, HAXOSIIErocs Ha Te0CTallMOHapHOM opOuTe


http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-7#cite_note-7
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D1%81%D1%82%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D0%BE%D1%80%D0%B1%D0%B8%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BA%D0%BB%D0%BE%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%B0%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%8F)
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-8#cite_note-8
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0_%D0%BD%D0%B0%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8

[TockoNbKy pamnoyYacTOThl SIBISIOTCS OTPAHUYCHHBIM pPECypcoM, HEOO0XOAUMO OOECIeYHTh

BO3MOXXHOCTh MCITOJIb30BaHMSI OJJHUX U TEX K€ YaCTOT Pa3HBIMH 3€MHBIMH cTaHIUsIMH. Clenath
[10].

9TO MOKHO JIByMsI criocobaMu™ .

® nNpocmpaHCmeeHHoe pa3()eﬂenue — KaXaasd aHTCHHA CIIYTHUKAa HNPUHUMACT CUTHAJI
TOJIBKO C OIIPEACIICHHOI'O paﬁOHa, IIprU 3TOM pPa3HbIC paflOHBI MOT'YT HCIIOJIB30BAaTh OJHH
n TC XK€ 4aCTOTHI,

*  NONAPUAYUOHHOE pa30eieHue — Pa3INYHble aHTEHHBI IPUHUMAIOT U MEPEA0T CUTHAI
BO B3aMMHO NEPHEHIUKYJSPHBIX IUIOCKOCTAX MOJSAPU3ALMM, IIPU ITOM OJHH U T€ XKe
4acTOThI MOTYT IIPUMEHSTHCS J1Ba pa3a (sl KaXX10M U3 IIIOCKOCTEN).

Tunmuynas KapTa IHIOKPBITHA A CIYTHHKA, HAXOJALICroCsad Ha FCOCTaHHOHapHOI;'I Op6I/ITe,
11].
BKJIIOYACT CIACAYIOIMEC KOMIIOHCHTBI ™ .

o 2100anbHbIL Y4 — TPOU3BOJAUT CBSI3b C 3€MHBIMH CTAaHIMSAMH T10 BCEH 30HE TOKPBITHS,
€My BbIIeNICHBI YaCTOTHI, HE MEPECEKAIOLIUECS C IPYTUMHU JTy4aMH 3TOTO CITyTHHKA.

e YU 3anadHol U 80CMOYHOU Noaycgep — STU Jy4d TOJSPU3OBAHBI B IUIOCKOCTU A,
OpyUYeM B 3allaJHOM W BOCTOYHOW MOJycdepax HCHOIB3YeTCs OAMH U TOT XK€ IUANa30H
4acToT.

e  30HHble Jyyu — TIOJSIPU30BaHbl B IUNIOCKOCTH B (nmeprneHaukynspHoid A) U UCHOJB3YIOT
TE€ JK€ YacToThl, 4TO W Jyuu mnoaycep. Takum oOpa3oM, 3eMHas CTaHLUA,
pacrosyoKeHHas B OJHOM W3 30H, MOXKET HCIIOJIB30BAaTh TaKXKe Jydd moiychep H
[J100aNBHBIN TyY.

[Ipu sTOM Bce YacTOTHl (32 HCKIIOYEHHEM 3ape3epPBUPOBAHHBIX 3a TN00AIbHBIM JIYy4OM)
HCIIOJIb3YIOTCS MHOTOKPATHO: B 3alIaJHOM M BOCTOUHOM noiycdepax u B Kaxa0M U3 30H.

YacToTHBIE TMANA30HbI

o - -
AHTeHHA [U1s TpUeMa CyTHUKOBOro Tenesuaenus (Ku-auamnaszon)


http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-9#cite_note-9
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%8F%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-10#cite_note-10

Cl'IyTHI/IKOBaH AHTCHHA IJI1 C-,I[I/IaHa3OHa

Bp10op uacToThl IS Tiepeiavyd JaHHBIX OT 3€MHOH CTaHIUU K CIIYTHUKY W OT CIIyTHHKa K
36MHON CTAHIIMU HE SBISETCS MPOU3BOJIBHBIM. OT YacTOTHI 3aBHCHT, HANPUMEDP, TOTJIONICHUE
paIuoBOJIH B armocdepe, a Takke HeoOXOJAUMBIC pa3Mepshl Mepearolleii 1 MPUEMHON aHTEHH.
YacToTsl, HA KOTOPHIX MPOUCXOAMT TIepeada OT 36MHON CTAHIMU K CIYTHUKY, OTIMYAIOTCS OT
4acTOT, UCTIOIB3YEMBIX JIJIS TIepeayl OT CIIYTHHKA K 36MHOW CTaHIMHU (KaK MPaBUJIO, TICPBbIC
BBIIIIE).

YacToThl, UCHOJB3YEMbIE B CIIyTHHUKOBOW CBSI3U, pPa3JEislOT Ha JAMANa30Hbl, 0003HAyaeMble

6YKB8.MI/I. K COXaJICHHUIO, B paSHH‘IHOﬁ JIATCPATYPEC TOYHBIC T'pAaHUIIBI AHUAIIA30HOB MOI'YT HC

coBnagaTh. OpHEHTHUPOBOYHBIC 3HAYCHUS TaHbl B pekomeHaanuu ITU-R V.431-612:

Hasanue Yacrotsl (corsacio ITU-R V.431-6) I[pumenenne

JHANA30HA

L 1,51Tn [TonBukHAs CIIyTHUKOBAsI CBA3b
S 2,51Tnh [TonBu>kHAs CIIyTHUKOBAsI CBA3b
C ATTw 6 ITh @uKCUpPOBaHHAS CIYTHUKOBAs

CBA3b

Hns  cuyTHHKOBOWM cBsizu  pekomeHmammsamu ITU-R
X YaCTOTHI HE ONPEJICIICHBI. Jos TIPUIIOKCHUN
paavonoKanuu ykaszan auama3on 8-12 I'Tm.

@uKcUpOBaHHAs CIIyTHUKOBAas
CBA3b (ISl BOGHHBIX I1eJIeil)

@uKCUpPOBaHHAs CIYTHUKOBas

Ku 11 TTw, 12 T, 14 T
CBA3b, CHYTHI/IKOBOG BCIIIaHUC
cDI/IK 151 BaHHAas IIYTHUKOBAs
K 20 T CHpO CHYTHHKO
CBH3B, CHyTHI/IKOBoe BCIIAaHUC
q)I/IKCI/I OBaAHHAaA CIIVYTHUKOBAasA
Ka 30 I'Tx P T

CBA3b, MCKCITYTHHUKOBAA CBA3b

HCHOJ’ILSYIOTCﬂ u Ooyiee BEICOKHE YacTOTbl, HO TMOBBINICHUEC HX 3aTPYAHCHO BBICOKUM
MOrJIoMEeHUEM pPaaAuOBOJIH 3THX YaCTOT aTMOC(bCpOﬁ. KU-QI/IaHEBOH IMMO3BOJIACT MPOU3BOAUTDH
pueM CpaBHUTCIBHO HEeOOJIBIITUMU AHTCHHaMM, W IIO3TOMY HCIIOJB3YETCA B CIIYTHHUKOBOM
TCICBUACHUN (DVB), HECMOTpPA HA TO, YTO B 3TOM AHUAIIA30HC IIOTOAHBIC YCJIOBUS OKA3bIBAKOT
CYIICCTBCHHOC BIIMAHUEC HA KQYCCTBO IIEpEaavu.

Jlnis mepenaun JaHHBIX KPYIHBIMU TOJIB30BATENsIMU (OpraHu3alisIMH) 4acTo npumensercs C-
nuana3oH. JTo obecrneyuBaeT Oosiee BBICOKOE KadyecTBO IpUeMa, HO TpeOyeT JO0BOJIBHO
OO0JIBIINX Pa3MEPOB AaHTEHHHBI.


http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B2%D0%BE%D0%BB%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0_%D0%97%D0%B5%D0%BC%D0%BB%D0%B8
http://ru.wikipedia.org/wiki/ITU
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-11#cite_note-11
http://ru.wikipedia.org/wiki/Ku-%D0%B4%D0%B8%D0%B0%D0%BF%D0%B0%D0%B7%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%BE%D0%B5_%D1%82%D0%B5%D0%BB%D0%B5%D0%B2%D0%B8%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%BE%D0%B5_%D1%82%D0%B5%D0%BB%D0%B5%D0%B2%D0%B8%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%BE%D0%B5_%D1%82%D0%B5%D0%BB%D0%B5%D0%B2%D0%B8%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/DVB

Moayasiuus 1 NOMexX0yCTon4uBoe KOIUPOBaHUE

OCOOEHHOCTBIO CITyTHUKOBBIX CHUCTEM CBSI3H SIBISIETCS HEOOXOAMMOCTh paboOTaTh B YCIOBHSX
CPaBHHUTEJIFHO HU3KOT'O OTHOIICHHS CUTHAJ/IITYM, BEI3BAHHOT'O HECKOJIBKUMHU (haKTOPaAMH:

e 3HAYUTEIHHOU yJAICHHOCTHIO MPUEMHHUKA OT MepPeIaTINKa,
e OrPaHUYCHHOH MOIIHOCTHIO CITYTHHMKA (HEBO3MOXXHOCTBIO BECTH Iepe/ady Ha OOJIbIION
MOIITHOCTH).

B cBsi3u ¢ 3TUM CIyTHUKOBas CBS3b IUIOXO MOAXOAMT JJIs MEpeJadyd aHAJIOTOBBIX CHUTHAJIOB.
[TosToMy nnsi mepemadu pedyd €€ NpeIBapUTEIbHO OLM(POBBIBAIOT, WCIHOJIB3Ys, HAIpUMED,
HMITYJILCHO-KOJOBYIO MOIYJISIIHIO (I/IKM)[E].

Jnis mepenaun upoBbIX JAHHBIX MO CITYTHUKOBOMY KaHAJy CBS3M OHH JOJDKHBI OBITH CHaydasa
npeoOpa3oBaHbl B PJAMOCUTHAIN, 3aHUMAIOIIUI ONpeIeICHHbIH YaCTOTHBIA quana3oH. /(s sToro
IpUMEHsIETCS MOAYIISAIUS (U poBas MOAYJISLMS Ha3bIBAaeTCsl Takxke manunyiayueti). Hanbonee
pacnpoCTpaHEHHBIMU BHIaMU HU(POBONH MOAYJSAIMU JUIS HPUIOKECHUN CHB’THI/IKOBO?I CBSI3H
SIBISIOTCA (DA30BAs MAHUITYJISIAS M KBAPATYPHAS AMIUIMTY/HAS MOLY/ISIHAS

W3-3a HHM3KOW MOIIHOCTH CHUTHajla BO3HUKACT HEOOXOJMMOCTh B CHCTEMaxX WCIPABJICHUS
OIHI/I6OK. I[J'IH OTOIr0 NPUMCHAIOTCA PA3JIMYHBIC CXCMbI HOMGXOVCTOfI‘-H/IBOFO KOAWPOBAHUS, YAIIIC
BCEr0 PAa3JIMYHbIC BAPUAHTHI CBEPTOYHBIX KOJIOB ﬁI/IHOFI[a B COYCTAaHWHM C Kojamu Puja-
ConomoHa), a TaKkxke Typ60o-kombl 28 i LDPC-komsi .

MHO:XeCTBEHHbIN J0CTYII

I[J'IH obecreyeHus BO3MO>XXHOCTH OJHOBPEMCHHOI'O HUCIIOJIB30BaHUA CITYTHUKOBOTI'O
pPEeTpaHCIATOpa HECKOJIBKUMH  IMOJIB30BATCIIAIMU  MPHUMCHAIOT CUCTEMBI MHOXCCTBCHHOI'O

I[OCTyHa[l_BlZ
e MHOXECTBEHHBIH JIOCTYII C YaCTOTHBIM _PAa3JIeJICHUEM — TPH OTOM  KaXKIOMY

IMMOJIB30BATCIIIO MTPCAOCTABIACTCA OTI[CJ'H)HI)II\/'I JHaria3oH 4acToT.

e MHOJKECTBEHHBIN JIOCTYI C BPEMEHHBIM pa3JielleHuEeM — KaXJIO0My II0Jb30BaTEII0
IIPEIOCTABIISETCS ONpeIeIEHHbI BpEMEHHOW NHTEpBa (TailMCIIOT), B T€4EHHE KOTOPOTO
OH MPOU3BOJHUT IIEpeAady U IPUEM JaHHBIX.

e MHOXECTBEHHBIN JOCTYII C KOJOBBIM PA3/ICICHUEM — IIpU 5TOM KAXKJIOMY IIOJIB30BATCIIIO
BBITACTCA KoaoBas IOCIC10BAaTCIIBHOCTD, OpTOTrOHAJIbHasA KOJOBBIM
MOCJICAOBATCIIBHOCTAM JPYIUX MOJIb30BaTEIICH. Z[aHHLIe IMOJIB30BATCIIA HAKJIAaJIbIBAKOTCS
Ha KOJOBYIO IIOCICAOBATCIBHOCTE TaKUM O6p330M, 4qTO IMepeaaBacMbIC CHI'HAJIbI
Ppa3InYHbIX IMOJIb30BaTEeIe HE MEIIaloT APYyT APYyry, XOTA U IEpCAar0TCd Ha OOAHUX U TEX
K€ yacToTax.

Kpome Toro, MHOTHM IOJIb30BaTEIAM HE TPEOYETCS MOCTOSHHBIN JOCTYI K CITyTHUKOBOW CBSI3H.
DTUM MOJIb30BATENAIM KaHad CBS3H (TAMCIIOT) BBIAENISETCS MO TPEOOBAHHIO C TOMOIIBIO
texnosorun DAMA (Demand Assigned Multiple Access — MHOXECTBEHHBIH JOCTYI C
MPEI0CTaBICHUEM KaHAIOB 110 TPEOOBAHHMIO).

IIpuMeHeHne CIYTHUKOBOM CBSI3H


http://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB/%D1%88%D1%83%D0%BC
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%9E%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BF%D1%83%D0%BB%D1%8C%D1%81%D0%BD%D0%BE-%D0%BA%D0%BE%D0%B4%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-12#cite_note-12
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BC%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%B4%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D0%B0%D1%8F_%D0%B0%D0%BC%D0%BF%D0%BB%D0%B8%D1%82%D1%83%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%B4%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D0%B0%D1%8F_%D0%B0%D0%BC%D0%BF%D0%BB%D0%B8%D1%82%D1%83%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%B4%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D0%B0%D1%8F_%D0%B0%D0%BC%D0%BF%D0%BB%D0%B8%D1%82%D1%83%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BC%D0%B5%D1%85%D0%BE%D1%83%D1%81%D1%82%D0%BE%D0%B9%D1%87%D0%B8%D0%B2%D0%BE%D0%B5_%D0%BA%D0%BE%D0%B4%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B2%D0%B5%D1%80%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5_%D0%BA%D0%BE%D0%B4%D1%8B&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D1%8B_%D0%A0%D0%B8%D0%B4%D0%B0-%D0%A1%D0%BE%D0%BB%D0%BE%D0%BC%D0%BE%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D1%8B_%D0%A0%D0%B8%D0%B4%D0%B0-%D0%A1%D0%BE%D0%BB%D0%BE%D0%BC%D0%BE%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%B1%D0%BE-%D0%BA%D0%BE%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%B1%D0%BE-%D0%BA%D0%BE%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%A2%D1%83%D1%80%D0%B1%D0%BE-%D0%BA%D0%BE%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-15#cite_note-15
http://ru.wikipedia.org/wiki/LDPC
http://ru.wikipedia.org/wiki/LDPC
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-17#cite_note-17
http://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF_%D1%81_%D1%87%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%BD%D1%8B%D0%BC_%D1%80%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%D0%BC
http://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF_%D1%81_%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%BC_%D1%80%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%D0%BC
http://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B9%D0%BC%D1%81%D0%BB%D0%BE%D1%82_(TDMA)
http://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF_%D1%81_%D0%BA%D0%BE%D0%B4%D0%BE%D0%B2%D1%8B%D0%BC_%D1%80%D0%B0%D0%B7%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%D0%BC
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D1%82%D0%BE%D0%B3%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/w/index.php?title=DAMA&action=edit&redlink=1

AHntenHa TepmMuHana VSAT

MaI‘I/ICTp aJIbHasA CIYTHUKOBasA CBA3b

W3HauaibHO BO3HMKHOBCHHE CITYTHUKOBOH CBSI3M OBLIO IPOJAMKTOBAHO MOTPEOHOCTAMHU
nepenaun Ooipmux 00BEMOB MH(popMammu. [lepBoil cuCTeMOW CITyTHHKOBOHM CBSI3M CTajia
cucrema Intelsat, 3aTem ObLIM CO37aHBI aHAJOTMYHBIC perMoHalbHbIC opranusanuu (Eutelsat,
Arabsat u npyrme). C TedeHHMeM BpeMEHHM [0Js Tepeldayd pedd B olmeM o0béMe
MarucTpajibHOTO TpapuKa NOCTOSHHO CHIKANIACh, YCTYIIas MECTO Tiepeade TaHHbIX.

C PAa3SBUTHUEM BOJIOKOHHO-OIITHYCCKUX ceTei MOCJICAHUC HaYaJIl BBITCCHATH CIIYTHUKOBYIO CBA3b

o 19
C PbIHKA MarucCTpaJibHOU CBH3I/I[_1.

Cucrembl VSAT

Cucrembl VSAT (Very Small Aperture Terminal — tepMuHai ¢ oueHb MaJIeHBKOH anepTypoi)
NPEJOCTABISAIOT YCIYTM CIYTHUKOBOM CBA3M KIWMEHTaM (KaKk MpaBWJIO, HEOOJIbIIUM
OpraHM3aIysaM), KOTOPbIM He TpeOyeTcs BbICOKasi OPOIycKHasl crocoOHOCTh KaHana. CKopocTh
nepeaaun JaHHbIX 111 VSAT-Tepmunana o0b14HO He npessbiiiaet 2048 Kkout/cY,

CroBa «OuY€Hb MaJieHbKasi amepTypa» OTHOCATCA K pa3MepaM aHTE€HH TEPMHUHAIOB IO
CpPaBHEHHIO C pa3MepaMu Oojiee CTapbIX aHTEHH MAarucCTpalibHBIX cucTeM CBs3u. VSAT-
TepMHHAIBI, paboTaromue B C-auamna3one, 00bIYHO HCTOIB3YIOT aHTEHHBI fuaMeTpoM 1,8-2,.4 m,
B Ku-muamnazone — 0,75-1,8 m.

B cucremax VSAT npumeHsieTcst TEXHOJOTHS MPEOCTABICHHS KaHAJIOB IO TPEOOBAHMUIO.

CucremMbl OABUKHOM CIIYTHUKOBOM CBSA3H


http://ru.wikipedia.org/wiki/VSAT
http://ru.wikipedia.org/w/index.php?title=Intelsat&action=edit&redlink=1
http://ru.wikipedia.org/wiki/Eutelsat
http://ru.wikipedia.org/w/index.php?title=Arabsat&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-18#cite_note-18
http://ru.wikipedia.org/wiki/VSAT
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BF%D1%83%D1%81%D0%BA%D0%BD%D0%B0%D1%8F_%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C#cite_note-19#cite_note-19

OCOo0EeHHOCTBIO OOJIBIIMHCTBA CHCTEM MOJBM)KHOM CITyTHHKOBOM CBSI3M SIBJISIETCS MaJICHBKUI
pasMep aHTEHHbl TEpMMHAJA, YTO 3aTPyAHsET NMpHEeM curHana. [[nsg Ttoro, 4roObl MOIIHOCTbH
CUTHaJIa, TOCTUTAIOLIETO IPUEMHUKA, ObUIa JOCTATOYHOW, IPUMEHSIOT OJHO U3 ABYX PEIICHUN:

o CnyrHuUKHM pacmoyaraloTcsi Ha eeocmayuonapuou opoute. Ilockombky 3Ta opbura
yaajieHa oT 3emyim Ha paccrosHue 35786 KMIZ_l], Ha CIOYTHHK TpeOyeTcsl YCTaHOBUTH
MOILHBIM NepeJaTYuK. IJTOT MOJAXOJ HCIOJIb3yeTcsl cuctemMoi Inmarsat (ocHOBHOM
3ajaueid KOTOpOM SBIIETCS TMPEJOCTaBICHHE YCIYI CBSI3M MOPCKUM CyJdaMm) U
HEKOTOPBIMH PETMOHAJIBHBIMM  OIEpAaTOpaMU IEPCOHAJIBHON CIIyTHUKOBOW CBS3U

(mampumep, Thuraya).

e MHOXECTBO CIYTHUKOB pPAacIOJIaraeTcsi HAa HAKJIOHHbIX WIN noaapHeix opourtax. Ilpu
3TOM TpeOyemasi MOITHOCTb NepeJaTyiuKa He TaK BBICOKA, U CTOMMOCTH BBIBOJIA CITyTHHKA
Ha opOuty Hwke. OgHako Takol mnoxxox TpeOyeT HE TOJBKO OOJIBLIOrO YHCiIa
CIyTHHKOB, HO M pa3BETBJICHHOW CETH Ha3eMHBIX KOMMYTaTopoB. IlomoOHBIN MeTox
ucnonb3yetcs oneparopamu Iridium u Globalstar.

C oneparopaMy MepcOHaNbHON CIYTHUKOBOM CBSA3M KOHKYPUPYIOT OIEPAaTOpPbl COTOBOM CBS3H.
XapaktepHo, uro kak Globalstar, Tak u Iridium wucneiTeIBaIKM cepbE3HbIE (DUHAHCOBBIC
3aTpyAHEHUs, KOTophle noBenu Iridium 1o peopeanusayuonnoeo 6ankporcrsa B 1999 r.

B nexabpe 2006 roma ObLT 3aMyIIEH SKCIIEPUMEHTAIBHBIN T€0CTAIIMOHAPHBINA CITyTHUK Kuky-8 ¢
PEKOpAHO OOJNBLION IUIONIAIbI0 AHTEHHBI, KOTOPBIA IPEIIIOJIAracTCs MCHOIb30BaTh IS
OTpabOTKM TEXHOJOTUU pPabOThl CIYTHUKOBOM CBSI3M C MOOWJIBHBIMH YCTpPOWCTBaMH, HeE
NPEBBIIAIOIINMHE 10 Pa3MepaM COTOBBIC TENEPOHBI.

CnytaukoBblii UHTEpHET

Ocnoenas cmamost. CHYmMHUKOGHLU UHINEPHEm

CHYTHI/IKOBEU{ CBA3b HAXOOUT IMPUMCHCHUC B OPraHU3aAIUU «IOCTACAHEN MUIIN) (KaHaJ'Ia CBA3HU
MCKIAY UHTEPHET-IPOBAWJIEPOM H I(J'II/IGHTOM), 0COOEHHO B MecTax coO ciado pa3BI/ITOI71

I/IHq)paCprKTypoﬁ.[21

Oco0eHHOCTSIMHU TaKOTo BUJa OCTyMa SIBISIFOTCS:

. PaBI[CJ'ICHI/Ie BXOOAIIECTO M HUCXOOAIICTO Tpa(l)I/IKa U NPUBJIICUCHUC ITOMOJIHUTCIBbHBIX
TEXHOJOTMM Uil uX coBMemeHusa. IloaToMy Takue COEIMHEHUS HAa3bIBAIOT
aACUMMEMPUUHBIMU.

e OJIHOBPEMEHHOE MHCIOJIb30BAaHUE BXOSAIIETO CIYTHUKOBOIO KaHaJla HECKOJIBKUMH
(mampumep 200-mM) MOJIB30BATEISIMU: 4YEpEe3 CHYTHUK OJHOBPEMEHHO MEpeNaroTcs
JAHHbIE JJIsl BCEX KIMEHTOB «BIEPEMENIKY», (uiabTpanmeld HEHYXHBIX JaHHBIX
3aHMMaeTCsl KJIMEHTCKMH TepMuHan (10 3TOM MNpuUYMHE BO3MOXKHa «Pbibanka co

CIYTHHUKAY).

[To Tumy ncxoasmero KaHajia pa3inyaroT:

e Tepmunanbl, padoTaronue TOJHKO HA TpHEM CUTHaIAa (HanOoJiee EIIeBbI BapHUaHT
noJKIItoueHus). B aTom ciydae ans ucxopsiiero tpaduka HEOOXOIUMO HMETh JAPYroe
nojkitoueHue Kk MHTepHeTy, MoCcTaBIIMKa KOTOPOT'O HA3bIBAIOT HA3EMHbIM NPOBAUOEPOM.
Jlyist paboThI B TaKOM CXeMe MPUBJIEKAETCS TYHHEIHUPYIOIee MPOorpaMMHOE O0ecTieueHue,
O0OBIYHO BXOJIEE B TOCTaBKY TepMuHanma. HecMoTpss Ha CIOKHOCTH (B TOM dHHCIIE
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CJIOXHOCTh B HACTPOWKE), TaKas TEXHOJOTHUS MpHUBJIEKATEIbHA OOJBIION CKOPOCTHIO 1O
cpaBHeHUIO ¢ dial-up 3a cpaBHUTETHHO HEOOJIBIIIYIO LICHY.

o Ilpuemo-niepenarone TepMHHANBL VcXxomsmuii KaHalnl opraHusyercs y3KuM (I0
CpaBHEHMIO co BXosamum). O6a HanmpaBlieHUs1 00ECTIEYMBAET OJIHO U TO e YCTPOHCTBO,
U M03TOMY TaKasi CUCTeMa 3HAYUTENILHO TPOIIE B HACTPOUKE (OCOOCHHO €CIIM TepMUHAI
BHEIIHUMA M TIOAKIIOYACTCS K KOMIbIOTepy uepe3 mHTepdeiic Ethernet). Takas cxema
TpeOyeT yCTaHOBKU Ha aHTEHHY 00Jiee CII0KHOTO (MpUeMO-TIEpEIAI0IIero) KOHBEPTEPA.

W B ToM, U B IpyroM ciydae JaHHble OT IpoBaiifiepa K KJIMEHTY NE€PENal0TCs, KaK MpaBuio, B
COOTBETCTBUM CO CTaHIApTOM LHdpoBoro Bemanus DVB, 4ro no3Boisier ucnoap30BaTh OAHO U
TO e 000pyI0OBaHME KaK JJIsl IOCTYIa B CETh, TAK M JUIs IpUEMa CITyTHUKOBOTO TEJICBUICHUSI.

HexocraTku CIyTHUKOBOU CBSA3H

Ciaadass noMexo3almnIeHHOCTh

OFpOMHBIe pacCTosAHUA MCXKAY 3€EMHBIMU CTAaHLIUSMH U CITYTHHUKOM SABJIAIOTCH HquHHOﬁ TOro,
YTO OTHONLICHUC CI/IFHaJI/HIYM Ha MNPHUEMHUKEC OYCHb HCBCIMKO (ropa3zlo MCHBIIIC, 4YEM JJIA
0OIBIIMHCTBA pannopeneﬁHHX JIMHUK CBH3I/I). I[J'ISI TOro, YTOOBI B 3THX YCJIOBUAX o0ecrneyuThb
MNpUEMIIEMYIO  BCPOATHOCTH OHII/I6KI/I, MpUXOAUTCA  HUCIIOJIB30BATH OoubIINE AHTCHHBEI,
MaJIOIITyMAIIUE 3SJICMCHTBI W CJIIOXXHBIC IIOMEXOYCTOMYHMBEIC KOJBI. OcobeHHO OCTpO IJTa
np06neMa CTOUT B CUCTEMaAX HOI[BI/I)I(HOfI CBsA3H, TaK KaK B HUX C€CTb OI'pPaHUYCHHUC HA pasMep
AHTCHHBI U, KaK IIPpaBUJIO0, HAa MOIIHOCTL IICPpCAaTIHNKaA.

Bausinue armocdepnl

Ha xauecTtBO CHYTHPIKOBOI;'I CBA3HM OKa3bIBAIOT CHJIBHOC BJIMSAHHC S(I)q)eKTLI B TpOoHnocmepc Hn

HOHOC{]!C[)G[B].

IorJiomenue B Tponocgepe

[Tornomenue curHana arMocepoil HAXOTUTCA B 3aBUCHUMOCTH OT €0 4acTOThl. MaKCHUMYyMBbI
noryomenuss npuxoasatcs Ha 22,3 [T (pesonanc Bomssbix mapoB) U 60 I'Tiy (pesonanc
xucnopoma)®. B menom, mornomenne CYLIECTBEHHO CKa3bIBacTCd Ha PacCIpOCTPAHEHUU
curHanos ¢ yactotoi Beimie 10 I'T' (to ecth, HaunHasa ¢ Ku-auanasona). Kpome nornomenus,
IPU PaclpOCTPaHEHUH PAJUOBOJIH B arMocepe MpucyTcTBYeT 3G (eKT 3aMUpaHus, TPUIMHON
KOTOpPOMY SIBJISIETCS pa3HULa B KO duUIlMeHTaxX IpeJoMIIEHUS Pa3INYHBIX CII0EB aTMOCHEPBI.

Honocdepunie 3ppexTnl

DddexTrr B noHOCPEepe 00ycraoBIeHbI HAYKTYAIIUIMU PaCIpeIeIeHUs] CBOOOIHBIX AJIEKTPOHOB.
K nonochepubsiM rddexraM, BAUSIONIMM Ha pacpoCTpaHEHHE PaJUOBOJIH, OTHOCST Mepyanue,
nozioujenue, 3a0epHCcKy JACnpOCPaHEHUz, oucnepcuio, U3MEHeHue Yacmomsl, BpAujeHuUe
NJIOCKOCMU nomzpuaauuuu. Bce st apdextrr ocnabusrorcs ¢ [y—B]eJ'II/I'-IeHI/IeM 4acToThl. Jmst
CHTHAJIOB ¢ gacTotamy, Gombimme 10 I, ux BIHsHIE HeBeInKo. 2

Addexr 100MI'm 300 MI'my 1ITx 3ITu 10ITu

30 3,3

o0opoToB  |0b6OpOTa 08 12 L1

2

Bpamenne ni0CKoCTH MOJSAPU3ALUA

JlonoJIHUTeILHAS 3a/Iep:KKa CurHama |25 Mc 2,8 Mc 0,25 mc 28 HC 2,5 HC
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Horsomenne B  unoHochepe (Ha

noJioce) 5 nb 1,1 nb 0,05 1b 0,006 a6 0,0005 b
Horomenue B nonocdepe (B cpeannx _, o 01,5 <001 <0001 <0001
HINPOTAX) A L A 1B 1B B

Curnansl ¢ OTHOCUTENbHO HU3KOW 4acTtoTol (L-amamazon u wactuuno C-AManasoH) CTpagaroT
OT UOHOCGhepHo20 Mepyanus, BO3HHMKAIOIIETO H3-32 HEOAHOPOAHOCTEH B HOHOC(heEpe.
Pe3ynbrarom 3TOr0 MepuaHus SBISETCS IOCTOSHHO MEHSIIOIIAsACS MOIIIHOCTh CUTHAJA.

3ajgepikKa pacnpocTPpaHeHUsI CUTHAJIA

[TpoGnema 3aaepKKu paclpOCTPAHEHHS CUTHAJIA TaK WJIM WHAYe 3aTPAaruBaeT BCE CIYTHUKOBHIE
cuctembl cBsizu. Hawmbounbiel 3aaepKKoil 00Jaqat0T CUCTEMBI, MCIIOIb3YIONIHE CITyTHUKOBBII
PETPAHCIATOP Ha TreocTallMoOHapHON opbute. B 3TOM cityuae 3azaepikka, OOyCIIOBIICHHAS
KOHEYHOCTBIO CKOPOCTH PaCIpOCTPAHEHUs] PAJAMOBOJH, COCTaBjseT mnpumMepHo 250 mc, a ¢
Y4€TOM MYJIbTUIUIEKCHPOBAHMS, KOMMYTAIIUHU U 3aJiep>KeK 00pabOTKK CUTHaia o0Ias 3aaepxKKa
MOeT cocTaBisiTh 10 400 mcl?d,

3ajepKKka pacnpocTpaHeHUs Hawbosiee HeXelaTelbHa B IMPHIIOKEHUSX PEaTbHOIO BpPEMEHH,
Hanpumep, B TeinePoHHOW cBsizu. [Ipu 3TOM, eciam BpeMsi pacHpOCTPAHCHHS CHTHANA TI0
CIIlyTHUKOBOMY KaHajly CBs3u cocraBisier 250 Mc, pa3sHHIIA BO BPEMEHH MEXIY pEIUIMKaMu
a0OHEHTOB HE MOXKET ObITh MeHbIe 500 Mc.

B Hexotopeix cuctemax (Hampumep, B cucteMax VSAT, UCHIONB3YIOMMX TOMOJIOTHIO «3BE37a)
CUTHAJ JIBaXKIbI TIepeiaeTcs Yepe3 CIyTHUKOBBIN KaHall CBs3M (OT TepMUHANA K LEHTPaIbHOMY
y311y, U OT LEHTPAJbHOIO y3Jla K JpyroMy TepMuHaly). B aToM ciyuyae obmas 3aaepxkka
yIIBalBaeTCH.

CM. Takke

e CryTHHK CBSA3H

e CBa3b ¢ NOABOIHBIMH JOJIKAMU

. FTIA

« OAO «HbopMalnOHHBIE CIIYTHUKOBBIE CHCTEMBI HMEHU aKaJeMHuKa
M. @. PemeTuéna"
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