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BBenenue

Meteoputsl M Apyrhe HeOecHBlE TeJa, IMEpPUo-
IMYeCKH CTaJKHBaloOlIHecs ¢ 3eMJeH, MPencTaBasioT
Gosblllyio omacHocThb. Ellle co BpeMeH najieHHsl TyH-
TYCCKOTO MeTeOpHTa BO3HHKJA mpodsema oOHapyxKe-
HHUS OMACHBIX IJ1s1 3eMJd Tesa W OblIM TpelnpUHS-
TBl TIONBITKH 0030pa HeGOCBOLA pPaaMOTEeJeCKOTaMH
¢ 3emsH, a nocje NaaeHUs yesssOMHCKOIO MeTeopuTa
B 2013 r. HauaJcs cepbe3HbIH MOUCK Haubosee ahdek-
TUBHOT'O pelleHus 3Toro Borpoca [1].

OcHoBHasi Le/ib OOHApy»KeHHsI OMacHBIX Hebec-
Heix tesq (OHT) 3aksouaercs B BO3MOXKHOCTH OIIOBe-
ILIeHUs HaceJIeHHs W OPraHM3allid 3BaKyalHH ero M0
MOMEHTa CTOJIKHOBEHHUSI MeTeopuTa ¢ 3eMJeH, a Tak-
JKe B BO3MOKHOCTH OTKJIOHEHHSI UX OPOUT JUOO yHHU-
ToxeHUs1. Oco6eHHO BaxKHO OOHapyKHBaTb He MeHee
90% OHT pasmepom 50 u Gosiee METPOB MHHUMYM
3a 20-30 nHe#t no katacTpodbl. YUHUTBEIBAs, YTO Mak-
cumasbHas ckopoctb OHT — 42 km/c ¥ yuuThiBas,
4TO OHM MOTYT HAMNpaBJ/SATbCS HABCTPeuy [IBHKEHHIO
3eMJsi, KOTOpasi TOXKE IEepeMellaeTcss CO CKOPOCThIO
30 km/c, cnenyer pasandath OHT yxe Ha paccrosi-
HUM OT 3eMJid nopsinka 120-150 mMsH KM.

BosmoxHbr HabmoneHuss OHT B ontrHyeckom nua-
Ma3oHe C TMOMOILbBIO PATHOTENECKONOB IO MEPersy-
genussm OHT or Cosanua. OcmoTp Bcero HeGocBona
C Ha3eMHbIX 00CepBAaTOPUN HEBO3MOXKEH IMOJIHOCTBIO,
T.K. 30HA JHEBHOro Heba, HeNOCTyMHas IJs 0630pa,
COCTaBJIsSIET KOHYC C BEPLIMHOH Ha MOBEPXHOCTH 3eM-
au u yraom ot Cosnua mopsiaka 40-50° [2]. Kpo-
Me Toro, riy6HHa 0CMOTpa H3-3a BJAMSHUSA aTMOCHeph
3emau HepoctatouHa Ags pacnosHaBanust OHT xors
661 pasmepom 50-100 m u Gosee. Hakonen, Tpebyer-
csl BecbMa 0O0JIbILIOE KOJMYECTBO 00CEPBATOPHUH, paB-
HOMEpPHO pasMelleHHBIX Ha MOBEPXHOCTH 3eMJH, AJs
BBHITIOJIHEHHST 0030pa HeGOCBOAA.

PasmellieHre MOLIHBIX TeJNECKOMOB B OKOJIO3€M-
HOM KOCMHYECKOM MPOCTPAHCTBE OTKPbIBAET BO3MOXK-
HocTH nsis o6Hapy:keHust OHT pasmepom ot 50 M 3a
20-30 nHe#t mO MOMeHTa WX CTOJKHOBEHHS C 3eM-
nedt. JlanHas paboTa TOCBsIleHa OCOOEHHOCTSM Op-
raHU3alluKu CBSI3U C OpOHUTAJNBbHONW CHCTEMOH, MpenJio-
»KeHHOH B [2, 3], nmpenHa3HaYeHHOH 15 0GHApPYKeHHSs
OHT kocmuyeckumu cpeactsamu. Kpome toro, 06bek-
TOM pacCMOTpPeHUs sIBJsieTcs U crnocob o63opa ydacrt-
Ka IHEeBHOro Heba, KOTOPBIH HEBO3MOXKHO HUCCJ/e0BaTh
HHM ¢ 3eMJIM, HU C OKOJIO3eMHOr0 MPOCTPaHCTBA.

I'pynnupoBKa KOCMUYECKHUX
anmnaparoB 1 003opa HeOoCBoOaa
¢ ueanio ooHapyxeHus OHT

OcHOBY KOCMHYeCKOH CHCTeMbl OOHapyKeHHs
OHT cocraBssieT rpynnupoBKa W3 JABYX WJH Gojee
KocMudeckux anmnapatoB (KA) v cuUcTeMbl Ha3eMHBIX
cranuuit (3C), obecrneunBaoUMX c60p U 00pabOTKY
nonyuaemod KA wndopmanuu, a Takxke ympaBjeHHe
nBkeHneM KA W mapupoBaHMe Ha HUX HELITATHBIX
CHUTYyaLUH.

Ha kaxmom u3 KA pasmelieHbl 10 Ba TeJeCKO-
na, NpOU3BOISLLMX Hab/oneHe HeGOCBOAA B ONTHYe-
CKOM fuamnasoHe ¢ nespio obHapyxenus OHT nytem
perucTpaliyu OTPaKEHHOTO OT HUX COJIHEUHOTO CBeTa
MaTPUUHBIMH (OTONPHEMHUKAMH.

Wudopmauns o cBeTALMXCS Teaax B KOCMHUe-
CKOM IIpPOCTpaHCTBe (opMHUpyeTcss B OOPTOBBIX, Oy-
(bepHOM U CrelHUasbHOM BBIYUCIUTENSAX U MepenaeTcs
no paguonuHun copoca KA-nyHkT nprema u o6padot-
ku uHpopmauuu (ITTION). CayxebHasi uHbopmalks
¢ xaxgaoro KA o cocrosuuu cucrtem KA nepenaer-
Csl Ha Ha3eMHYI0 CTaHLHUI0O KOMaHIHO-H3MepHTeNbHOH
cucrembl (HC KHC). [lo pesynabratam mnosydeHHOH
UH(OpPMaLMK TPOU3BOANUTCS 00paboTKa M Bblgaya Ko-
MaHz Ha ympasjeHune KA.

Ha puc. 1 nokasanel 30Hb 0630pa He6oCBOAA
6mkHUMH KA Ha reoCHMHXPOHHBIX OpOMTax W Jajib-
HuMH KA Ha okoJiocosiHeuHO# opOHTe.

Ocmotp HeGOCBOZA OCYLIECTBJ/SETCS METOIOM
CKaHMPOBAaHHUSI €ro ydyacTKoB, U ¢ 3To# wesapto KA
C JKECTKO 3aKpelJyieHHbIMH Ha WX Myardopmax TeJe-
CKOIaMH [10BOPAUMBAIOTCA CBOEH MPONOJIBHOU OCbIO OT-
HocutebHO 3emuau. Onun uau nBa KA, yciaoBHO Ha-
3biBaeMble «OKHUMH» KA, pacrosnaratorcst Ha reo-
CHHXDPOHHBIX 0pOUTaX, OJU3KHX K IeoCTallMOHAPHOM.
Kaxnbiii 13 KA MoxeT cKaHMpPOBaTb KOCMHUECKOE
MPOCTPAHCTBO B HHTepBaJe noJrot +160°. Oba 6amx-
Hux KA MoryT ocMaTpuBaTh BCe KOCMHUECKOE TPOCT-
PaHCTBO 32 MCKJIOUEHHEM 30HBI JHEBHOro Heba, T.e.
B HarpaBaeHnd KA na CosHie. DTa 30Ha KOCMUYECKO-
ro NMPOCTPaHCTBA MPeACTaB/SAET COO0H KOHYC C BepLLIH-
noit Ha KA u yriom ot Cosinia nopsinka 20° [1].

s ocMoTpa yyacTka aHeBHOro Heba MpesioKeHo
pacrnionoxkuTh KA, yc/0BHO Ha3BaHHBIN «1albHUM» KA,
Ha op6uTe 3eMJ/M C3aaU Hee OTHOCHUTEJbHO HaIpasJie-
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Puc. 1. 3oHbl 0630pa HeGocBona OMHMKHUMH U AagbHUM KA

HUS ee IBU2KEHHS 110 0OKOJIOCOJHEUHOH opOUTe, Ha pac-
crosiHuu 45-50 MJIH KM 0T 3eMJiu.

Pacnosnoxkenue 6saukHUX U ganbHux KA mo otHo-
wennio K [1IITOM u HC KHWC u ux opuenrauus Bo
BpPeMeHH CKaHMpOBaHMs HeGOCBOA ONpPENeJsioT 0COo-
H6EHHOCTH TIOCTPOEHHUS PafUOIUHUE U GOPTOBOM ammna-
patypsl KMC (BA KHC). B Ta6n. | mpuseneHsl oc-
HOBHbIE XapaKTepUCTHKH OJMKHUX U AanbHero KA.

Kak cnenyer us taba. 1, nns KA xapaktepHbM
sBasiercsi noBopoT ocd KA mo otHowenuto 3C. Has
TOro, YTOOBl He MpOoMajasa B IUTATHOM PEXHME CBSI3b
KA ¢ 3C u HC KHC, pacnonaraembix onHa BOJIH-
34 IPYro# WJH COBMelleHHbIX, Ha KA npenycmoTpeHa
cucTteMa HaBeleHHUs1 60pToBbIX aHTeHH Ha 3C. CucTe-
Ma HaBeJleHHsI OOPTOBBIX aHTEHH JHWHHKU cbpoca HH-
(opManMy CONEPKHUT OTMOPHO-MOBOPOTHOE YCTPOUCTBO
U OJIOK yrnpaBJ/eHHs, Ha KOTOPbIH U3 OOPTOBOTO KOM-
nnekca ynpasaenus (BKY) nmocrynaior komaHabl assi
obecneyeHnss TpeOyeMOro MOJIOXKEeHHUsT OOPTOBBIX aH-
tenn [1].

Cpok akTHBHOrO cymiecTBOBaHUSI O/kHUX KA
OrpaHWYeH BO3MOXKHOCTSMH OOpTOBOH amnmapaTypsl
U B mepBylo ovepenb kauectBoM JKbB u mpunumaercs
15 ner. Hnsi naneHux KA cepbe3HbIM OrpaHu4eHHEM

Tabnuna 1. OcHoBHBle xapakTepucTuku KA «Hebocson»

Haspanve xapaxrepuctuk | Baknuit KA | Jlansuauit KA

JlanbHOCTDh pafnoCBs3n He meHee He Menee
42000 xm 50 MJH KM

Juanason yrios ocu KA

NpU CKaHUPOBAHHH £160° 50°

He0OO0CBOJA

Jlonst oobeMa HebocBoOza,

KOTOpasi MOXKeT GbITb 0,866 0,66

ocMoTpeHa onHuM KA

Bpewmst ceancoB cBsisu KpyrjocyTouto | (8—14) u

MuHUMaNbHBIA yroJ 190 70

mecta HC KHC

PaBouuii nuanasoH wac-

TOT: JJIs1 JIHHUK cOpoca Ku X Ku X

g KHUC

CAC 15 net 10 ner

SIBJISIETCS BO3MOXKHOCTb 3araca TOIJIMBA /sl KOp-
PEKTHPYIOIINX NBUrartesei, noaromy pacuetHbiii CAC
nanbHuX KA He npesbimaer 10 ser.

PabGoune nuamasoHbl 4acTOT /s JHUHHH cOpoca
uHdopmauuu u ns aunui cesisu HC KMC ¢ BA KHMC
BBIOpAHBl MCXOAS M3 BO3MOXKHOCTEH W peKOMeHAaluH
peecTpa paaMOCBS3H W U3 HAJIM4YMS COOTBETCTBYIOLLEH
anmaparypsl.

Annaparypa KA, Bkjouas BCe CHCTEMbl, Kpo-
Me 6OpTOBOH anmnapaTypsl JUHUH cOpoca HH(OPMaLUU
u BA KHC, onucana B [1]. Ee paccmoTpenuto nocss-
IIEHbl CJeYIOLIHe Pa3iessl.

Paguonnnus copoca nHpopmauumn

C 6amxkHUX U panbHux KA Heobxomnumo copachi-
BaTb MH(OPMALMIO O COCTOSIHMH HeOOCBOAA CO CKOPO-
ctamu coorBetcTBeHHO 600 Moutr/c u 100 Moéur/c.
[Ipu atom npennonaraercs, yro 3C IIIIOU umeer an-
TeHHBl AJs paboThl ¢ OmkHUMH KA ¢ nuamerpom
12 M, a ¢ pnaneHuMu KA — 32 m. [lesnecoo6pasHo
UCIoJNb30BaHWe W aHTeHH 64 u 70 M 1/s yMeHblie-
HHS MOILHOCTH OOPTOBBIX MepeIaTUYUKOB, OMHAKO UHC-
JIO TaKHX aHTEHH Or'pPaHHYEHO, & CTPOUTEJBCTBO HO-
BbIX aHTEHH C TAaKMMH XKe JHaMeTpaMH HJM aHTeHH
IPYTOro THMa, SKBUBAJEHTHBIM UM 0 KO3(P(PULHEHTY
YCHJIEHHS], HepeHTabeJbHO.

CTpyKTypbl CHUTHaJOB B PAAMOJHHUAX CBS3H
¢ ommxuumu KA — dasosas manunynsuus S8PSK
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Puc. 2. CtpyKTypHasi cxeMma nepenaTuuka

¢ typ6onponykt-konom (TPC) u KomoBoil ckopocTbio
R =0,8. Ins nanbuux KA — dazoBas maHunyssius
QPSK ¢ komom TPC u R = 0,5. Jlaa 6amxuux KA
peasn3yeTcsi BEPOSITHOCTb MOOUTOBBIX OLIMOOK He 60-
nee 107%, nna nambuero KA BepoATHOCTb MOGUTOBBIX
OLIHGOK — He Gosee 1077,

DHepreTHyeckHe pacyeThl, NPOBeJEeHHbIE JJs1 pa-
IUOJUHUHN cBSA3K OMMXKHUX U nanbHuXx KA ¢ TITTOU,
NoKasaJ/iu, 4yTo TpebyemMble MOLIHOCTH OOPTOBBIX Tepe-
NATUHUKOB TIPH paboTe C YIIOMSHYTBIMH BbIllle aHTEHHA-
Mu B Ku-nuanasone cocrasJjsger: njd OauxKHUX KA —
20 Br; nna naneaux KA — 250 Br. B mepenaruuke
JuHUK cbpoca uHpopmauun 6aukHero KA npensara-
eTCsl MCIOJIb30BaTh TPAH3UCTOPHBIH YCHUJUTENb MOIIL-
Hoctu (YM), mas pganbHero KA — YM na moliHo#
JIBB. DBopToBble aHTeHHbI OJMKHHUX H HajbHUX KA
JOJKHBI OBITh OCTPOHAMPABJEHHBIMU, TP 3TOM Ha
omkHeM KA ycraHaBiuBaeTCss aHTEHHa IHAMETPOM
1 M, a Ha panbHeM KA — nuamerpom 5 M.

CrpykTypHas cxemMa G0PTOBBIX TepeNaTUYMKOB OfIH-
HakoBa JJ1s1 OJIMXKHUX U najbHuX KA W mpencraBieHa

PAKETHO-KOCMHWYECKOE IMTPUBOPOCTPOEHHUE U

Ta6nuna 2. OcHoBHble MapameTpbl JHUHUM cOpoca HH(OP-
Maluu 1715 6rXKHero U nanpHero KA

Hawuwenosanne Bavxxuuit KA | Janobuuit KA
XapaKTePUCTHK
CumBoJibHas CKOpPOCTb 266,6 MTu 100 MTig
B KaHaJe
Mngopuaimonsas 640 Mént/c | 100 Mour/c
CKOpOCTb B KaHaJe
OHepromnoTpebaeHHe 215 Bt 1000 Bt
BrixogHas MOLIHOCTb 20 Br 250 Bt
[abapursl:
DUTT 190 x 16x 190 x 160x
x5b3 MM X b3 MM
BAB 225 x 179 225 x 179x
x 165 MM x 165 MM
1120 x 476x | 1000 x 224 x
PILLY X 65 MM X75 MM
Macca (6e3 ADY)* ~ 27,4 Kr ~ 26 Kr

[TpumMeuanue: * — naHHble A5 NepeaaTyvka nanbHero KA

naHel 6e3 ydeta nmapamMeTpoB cHcTeMbl oxJaxaeHus JIBB.

MHPOPMAIMOHHBIE CUCTEMDBI t. 2 Bbin. 2 2015
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Ha puc. 2. BBICOKOCKOPOCTHOH MOAYJATOP CONEPAKHT
uHtep(eiic ynpasnenus RS485, typ6okonep, ungpo-
Bble (puabTpbl ¢ HalkBHCTOBOH MepenaToyHo (PyHK-
uued, O/IOK ynpaBJ/eHUsi W O/n0K muTaHus. Ha Bxome
MOZYJIATOPA UCIONB3YeTCs LeHTPpasbHas MPOMEXKYT0Y-
Hasi yactora 2 [T, KoTopasi ¢ MOMOIIbIO MEPEeHOCUH-
Ka 4acTOThl TpeoOpa3yeTcsi B LIEHTPaNbHYI0 UYacTOTy
Ku-nuanasona.

Jlns  TNoBbILIEHHS HaleXKHOCTH IpejJaraercs
UCrosib30BaTh JaybaupoBanue mopyasitopo (MOJL)
¢ koueprepamu (KOHB) u YM. C 310#i uesbio Ha
Bxofe YM pacnosaraercsi 1eJgeBOH MOCT, a BBIXO-
oel YM nonk/aio4yeHbl K AHTEHHOMY IepekJjioyaTe-
a0 (AIT). st obecreueHust YUCTOTHI CIEKTpa mepe-
JaTYUKOB TPUMEHEH COOTBETCTBYIOIUH PuibTp (D).
KoHcTpyKTHBHO GOpPTOBOH MepenaTyuk Mpeasaraercs
BBITIONIHUTD B BHIE TpeX OJIOKOB: (hOpMHUpOBATEJsI HH-
dopmaunonHbix notokos (PUII), 6oka aBTOMAaTHKH
(He mokasaHn) u nepenaturka (PIT/1Y).

OcHOBHBEIE TapaMeTpbl OOPTOBHIX MeperaTYHKOB
6avkHero u nanbHero KA mpuBeneHsl B Tabu. 2.

BoproBas annaparypa
KOMaH/JHO-U3MEePUTETbHON CUCTEMBI
(BA KHC)

Jlns ynpaBieHusl [BHXKeHUEM OJIMKHHUX U aJb-
Hux KA npennasnauena BA KHC, koTopasi noskHa
o6ecreyuTb BbINOJHEHHE CJEAYIOINX 3a1ay:

— npuem ¢ HC KMC pannokomann (PK) 1 ocobbix
PK, xomangno-nporpammuoii uncpopmanun (KITH),
(opmHUpoBaHHe M BblJAuy KBHUTAHLUMH 00 HX NpHeMe
Ha HC KUC;

— TpueM OT OOpPTOBOH ammapartypbl TeJeMeTpH-
gecko cuctembl (BATC) tenemerpuueckoil nHpopma-
uun (TMU) u nepenauy ee Ha HC KHC;

— TNIpUeM U Tepefady CHUTHAJOB MJis HU3MepeHHsi
TeKyLIMX HaBUTallMOHHBIX MapaMeTpPoOB — HAKJOHHOH
IaNbHOCTH W pafivaibHON ckopocTH KA;

— TpUeM U Iepefavy CHUTHAJNOB YINpaBJeHHs pe-
x)kumamu padotsl BA KHUC ot BKY, o6men unpopma-
uueit PK, KIIN ¢ BKY.

OtauuuTensHo# ocob6eHHocTbio BA KHC siBaisiet-
csl ee aBTOHOMHOCTb OT cucteM KA B Hambosee BO3-
MOKHOU CTeIleHH.

BA KUC comepXuT npuemo-nepenamlee yCTpok-
crBo (TIT1Y), GopTOBOH MHHHKOMIBIOTEP B BHIE [€-
mrdpaTopa KOMaHIHO-IPOTPAMMHON U TeJeMeTpHue-
ckodl unHpopmauuu (IAKTH), oTmenbHble yCHIUTETH
MotiHocTH (YM) u mpuemuyto u nepenatomyo ADC.
Hannuue JKTH mnossogsier obecneunuTh HaJeXKHOCTD
BA KUC Beie, yem HagexxHocTh KA, uTo HeoOXomu-
MO JIJIS €r0 CYIeCTBOBAHUS W TIO[ep>KaHUS Ha HYX-
Hoil opbute B TeueHne CAC, a TakKe TNpernpoBOK-
JeHhe Ha OpOUTY 3aXOPOHEHHUS MPU HEOOXOMHUMOCTH.
C npyro# ctopoHsl, cBs3aHHoe ¢ Haiauuuem JKTH
¥ oTHeJbHBIX YM HekoTopoe yBesudyeHHe Macchl BA
KHC (npumepHo Ha 6 Kr) HecylIeCTBEHHO [Jisi BeChb-
Ma OGosbuioro KA ¢ pamguoreneckonamu, macca Ko-
TOPOro, TO TpPelBapUTEJIbHLIM OlLeHKaM, COCTaBJseT
2,2-2,3 .

BriGop cTpyKTyp CUrHa/OB B COOTBETCTBHH C pe-
koMmeHpauusmMu CCSDS oGecneunBaer HaubGoJjiee Bbl-
COKHMH 3HepreTHUeCKWil MOTeHUHa] B PagHOJUHUAX
«HC KMC-BA KHC» u «bA KMUC-HC KHC». OtHo-
[IeHWe CHUTHaJa K WIyMY 1Js1 BEPOSTHOCTH OLIMOOK He
Gosiee 10™° cocrassier nopsinok 10 nb. JIns nanbHux
KA sHepreTvka pagHoJMHHH CTAHOBUTCS pEILAOLUIMM
(hakTOpOM.

Haubonee npuemnembim ajss bBA KHC siBasercs
X-IMana3oH 4acToT, PEKOMEHIOBAHHBIN IJIsi NaJibHe-
ro Kocmoca, T.e. AJs CBA3U ¢ panbHuMu KA. as
yuncpukaunu BA KHC uenecoobpasno u mns GauxK-
Hux KA ucnosb3oBaTh TOT ke AuanasoH dactot. [Ipu
stom BA KHUC pnsa 6mmxHux u pambHux KA 6ynyTt
OTJINYATHCS TOJIbKO MOIIHOCTBIO YM.

B orauuue ot aHTeHHbl KA nsst suHuMu cOpoca,
npefHa3HayYeHHONW .Jisi paGoThl B OPHEHTHUPOBAHHOM
pexxunMe, OOPTOBbIE MpHEMHbIE W Tepelarole aHTeH-
bl BA KHMC nosmxHbl 06ecrednThb CB3b KaK B OpHUEH-
TUPOBAaHHOM, TaK U B HEOPUEHTHPOBAHHOM peXKUMaxX
Haxoxjaenuss KA Ha opbute. [lox HeopueHTHpPOBaH-
HbIM peXHMOM MoHUMaeTcsi BpaueHne KA co ckopo-
cthio 3-7 °/c, a TakkKe ero HeonpeaeJeHHOe M0JI0-
KeHue («3aKpyTKa») B C/ydyae HELITATHBIX CHTYalH#
BO BpeMsl HaXOXKIeHHs ero Ha OpOHTe.

C 3ToH Uesbl0 B 3ampocHOM (NMPHEMHOM) KaHa-
Je U B oTBeTHOM (mepenatoiiem) kKanase BA KHC
MCIIONB3YIOTCS M0 ABE MaJjioHalpaBJ/ieHHble aHTEHHHI,
pacrnoJio’keHHble JHaMeTPaJbHO MPOTHUBOIMOJOXKHO Ha
60k0oBBIX cTOpoHax KA, u eme mo omHOH ocTpo-
HaTpaBJeHHOH aHTeHHe, pa3MelleHHBIX Ha TOM JKe
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TIOBOPOTHOM YCTPOHCTBE, YTO U aHTEHHA JIMHUH cOPO-
ca UH(pOPMaLHH.

Hans panuonunuil cesisu HC KHMC u BA KHC
UCMONIB3YIOTCS CTPYKTYphl curHasnoB tuna UQPSK
C KOPPEKTHUPYIOIIUMH KOIAMH B COOTBETCTBHU C PEKO-
mennauusimu CCSDS, nossossitoide pa6orath ¢ OT-
HOLIEHWeM CHTHAJ/IIyM B TMPHEMHBIX YCTPOHUCTBAx
He xyxe yeM 10 nb.

B pesynbrare npoBeneHHbIX HEPreTHUECKUX pac-
yeroB papuonnanil «HC KMC-BA KHC» u «bA KMC-
HC KHC» ¢ anrennamu HC KHIC (naist ¢BsI3H ¢ GJIHXK-
Humd KA — 9 M, ns1s cBssu ¢ gaibHuMud KA — 32 m),
MoJlyueHbl 3Ha4eHUs HeOOXOAMMOH MOIIHOCTH TMepe-
narunkoB BA KUC: nasa 6auxknaero KA — 10 Br, nad
nanbHero KA — 40 Br.

CrpykrypHas cxema BA KHMC nas nanbHero KA
nokazaHa Ha puc. 3. s MOBbILIEHHS HaIeXKHOCTH
OHa BHIMIOJIHEHA C TPOUPOBAaHHEM ee MPHUOOPOB:

— 1pu [IITY, Kaxxn0€e 13 KOTOPbIX COAEPIKUT CBEPX-
BeicoKouacToTHbIE mnpuemHuk (CBY TIPM), uudpo-
BOW INpPHEMHHMK U OJIOK LHU(PPOBOH 0OpabOTKH CHUrHA-
JIOB ¢ MopyasitopoM oTBeTHoro kaHasa (LIOC), cBepx-
BBICOKOUACTOTHBIH (POPMHUPOBATENb OTBETHOTO KaHaJja
(CBY ©0C), cunresatop yactor (CH) u BTOpHUHBIE
UCTOUHUKH anekTponutanus (MBIII);

- JKTH, conmepxawmuit Tpu KommaekTa AelIud-
paTtopa KOMaHIHO-MPOrpaMMHON HH(pOpPMaLUH, 00b-
elMHeHHbIX ¢ OJI0KOM 00paboTKM TesJeMeTpHUH, [Ba
nporpaMMHO-BpeMeHHbIX ycTpoiicTBa (ITBY), kom-
MyTallMOHHO-pacrpenenutensHoe ycrpoiictBo (KPY),
uHTepdeiicol cBsa3u ¢ bKY, a takxke MB3II;

— JIeJIUTeNIb MOIIHOCTH «3 X 3» B 3allPOCHOM H OT-
BeTHOM KaHanax (Il 3 x 3) u kabesbHasl CETh.

[IpuemHasi aHTeHHO-(punepHass cucrema (ADC)
COIEPXKHUT JIBe MaJjioHanpaBJeHHble aHTeHHbl (MJIA)
W OfHy ocTpoHampaBJeHHyo aHTeHHy (OHA), nox-
KJoyeHHble uyepe3 (GuabTpbl (P) K 60Ky Masory-
mamux ycusaurened (BMILY), conepxaiemy iiectb
MILY u tpu nepekatouatens «1 x 2» (I1).

[Tepenatomass APC comepxut nse MJIA u omHy
OHA, noakaiodeHHble K YM uyepes nBa Al «1 X 3»
U UIBTP.

Oco6ennoctbio BA KMC, npennaraemoit 1/1st najib-
Hux KA, siBasiercs Hannune BMIILY, nossossiouiero
TMOBBICUTb UYBCTBUTEJNBHOCTb 3alPOCHOr0 KaHaJa, YTo
CYIIECTBEHHO /151 BO3MOXKHOCTH paboTaTh AajbHEMY
KA ¢ HC KUC, umerolell nuameTp aHTeHHb 32 M.

JKTU:

JKITHN
BOT
[1BY
KPY
HB3II

kBbKY

MUJIAF o0
>
Puc. 3. CrpykrypHast cxema bA KWC nas nanbhaero KA

CrpykrypHass cxema BA KHC pns GamxHero
KA oTauuaercss Tem, 4TO M3 Hee MOXKHO HCKJIOYHUTh
BMIITY, nockosbKy KA pacrosioxkeH Ha 3HAUHUTENbHO
MeHbIIEM YAaJeHHH OT 3eMJIH.

B Ta6s1. 3 npuBeneHbl OCHOBHBIE TEXHUYECKHE Xa-
paktepuctuku bA KMC nns 6avkHero u nanbHero KA.

Kak BugHo us Ttabs. 3, BA KHMC nna 6auxkue-
ro KA uMeeT MeHbIIYH BBIXOAHYI MOIIHOCTh YM,
4TO MO3BOJISIET (YUUTHIBAs IOMOJHUTENBHO OTCYTCTBHE
BMIIY) cuusurb ee maccy 6e3 ADPC no 20 kr.

3akJjrueHue

PaccmoTpenbl ocoGeHHOCTH 6GOpTOBOW ammapa-
Typel JHUHHH cOpoca HHPOPMALUM M KOMAHIHO-
M3MEepPUTEJbHOH JIMHUK 1J1 OMMKHUX U JanbHuX KA
KOCMHMUYECKOH CHCTeMbl 0OHapYKeHHs OMacHbIX Hebec-
HbIX Tes pasmepom oT 50 M 3a 20-30 cyT oT HMX BO3-
MO2KHOTO CTOJIKHOBeHHUs1 ¢ 3emJel. [lokasaHo, 4yTo npu
Hanuuuud nanbHux KA, pacrnosiokeHHBIX Ha opoute

PAKETHO-KOCMHWYECKOE ITPUBOPOCTPOEHUE U MHPOPMALIMOHHBIE CUCTEMDBI 1. 2 BRI 2 2015

MepeiTu Ha cTpaHWLy C NOJSIHON Bepcueit»


https://rucont.ru/efd/522700
https://rucont.ru/efd/522700

MepeiiTn Ha cTpaHuLy C NOJSIHOM BepCUen»

OCOBEHHOCTHU ITOCTPOEHHNS BOPTOBOW AIIITAPATYPhI 17

Tabnnna 3. OcHoBHEle TexHHueckre xapakTepuctukd BA KMC nais 6imkHero n nansHero KA

[TapameTtp Enunne Banxuuin KA Janbuuit KA
U3MepeHHs
MakcumanbHas ganpHocTb cBsizu Mexay HC KMC u KA | Tbic. KM 42 50 000
CTPYKTYpa CHTHAJIOB B PAIHOMHHHAX: Cbua3O}fOllOMaHI/IHYJII/IUpOBaHHblﬁ TMICEBAOCTY-
yaiiHblil HeOasaHcHbld curHas (QPSK) Buua

«3emnsi-Kocmoc» (LK )PN, '(1)80+(LIHqPNq)'£2>SO
«Kocmoc—3emisi» Konuposanue: R-S
Pexxumbl paGoTsl:
- npuem PK opuentnpoBannsiil (OP) HEKOTePEHTHBIH
— npueM KIIM neopuentuposanubiii (HP) HeKOTepeHTHbIH
— nepenaua TMU HEeKOrepeHTHBIN
- nepepaua KB HeKOrepeHTHbIH
— H3MepeHHe NalbHOCTH KOTePEeHTHBIH, KO3((PHULHEHT KOTePEeHTHOTO
— U3MepeHHe YIJI0BOH CKOPOCTH } npeoGpaszoBanust 749/880
TexHuueckasi CKOPOCTb Mepenayd HHQOPMaIUHU:

3anpocHblil KaHall
KITH HP 0,1; 1 0,1; 1
PK OP KOHUT/C 1: 4: 8 1: 4 8

OTBeTHBIH KaHaJ
KB HP 0,1;1; 2 0,1; 2
TMHU OP 0,1; 1; 4; 8; 32 4; 8
To4HOCTb TPAEKTOPHBIX U3MepeHHH™:
~ 10 Ja/JbHOCTH M 10 50
— 10 CKOPOCTH M/c 0,01 0,05
BeposiTHOCTB OLIMOKK Ha OUT 10-° 10~4
BrixonHast MomHoCTE YM Br He Menee 10 He MeHee 40
AHepromnoTpebeHue Br 80 220
Macca BA KHC (6e3 ADY) KT 20 35

*kJtouas norpemHoctd HC KMC u B paguonnHusx.

3eMJ/ii ¥ Ha paccTosiHUU OT Hee 10 50 MJIH KM, AJIsI TO-
ro, 4To6bl MOXKHO Ob110 pa3audate OHT B 30He «aHEB-
HOro He0a», HENOCTYNHON [J151 ONTHYECKHUX allapaTos,
pacroJioKeHHbIX Ha 3eMJie WJIH B OKOJIO3EMHOM MpO-
CTPaHCTBE, BO3MOXHO OCYILECTBUTb KaK yIpaBJjieHHe
IBY2KeHHeM OMKHUX U fanbHux KA u mapupoBaHue
HeLUTaTHbIX CUTyallu#, TaK Y MOJyueHHe OT HUX LieJe-
BOW MH(popMaUuu ¢ TpeOyeMoH UH(POPMALMOHHON CKO-
POCTBIO U MaJsiol BEPOSITHOCTBIO OLIHUOOK.
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