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Ipenncnosue

Pomp CexTopa pagmoCBs3M 3aKIIOYAaeTCs B OO0CCIIEYEHHH pPANHMOHAIBHOTO, CIIPABEIUITHBOTO, 3(PQPEKTHBHOTO U
9KOHOMUYHOTO HCHOJIb30BaHUS PaAHOYacTOTHOTO CIIEKTpa BCEMH CIy)KOaMH paIHOCBsI3H, BKIIOYAs CIyTHUKOBBIC
CIIy)KOBI, W TpPOBEACHHM B HEOTPAaHMYCHHOM YAacTOTHOM JWAlla30HE HCCICIOBAaHUM, HAa OCHOBAaHHH KOTOPBIX
npuHUMAaroTcs PexomeHnanuy.

BcemupHBIE W permoHanbHBIC KOH(EPEHIMH paAMOCBA3M W accaMOlen pPaguoCBA3M IPH  MOJJIEPXKKE
HCCIIEeI0BATEIbCKUX KOMUCCHH BBITIOJHSIOT PETJIAMEHTAPHYIO M TIOJIMTHYECKY!o (pyHKIMKH CeKTopa paarocBs3H.

[HosmTHKa B 00;1aCTH NIPaB MHTEJLIEKTYaJdbHOH codcTBeHHOCTH (ITUC)

ITonutuka MCD-R B o6mactu IIMC wu3maraercs B o0mieii matentHoii moinutuke MCO-T/MCDO-R/MCO/MDOK,
ynomuHaemoir B Ilpumoxkenmn 1 x Pesomommm MC3-R 1. @opmbl, KOTOpble BiafeibIlaM IATCHTOB CIEAYET
HCIIONIb30BaTh IS IMPEACTABICHUS MATCHTHBIX 3asBICHUA W ACKIapaldil O JIMIECH3WPOBAHUM, MPEACTABICHBI MO
azapecy: http://www.itu.int/ITU-R/go/patents/en, rae Takxke comepkarcs PyKOBOJISIHE MPUHIMNBI O BBHIIOIHEHUIO
o6meit marenTHO# monmutuk MCO-T/MCO-R/MCO/MOK u 6a3a qaHHBIX nmaTeHTHOHW HHpopManun MCDO-R.

Cepun Pexomenganuii MCI-R

(IIpencrasnens! Takxke B OHIARHOBOW (opme 1o agpecy: http://www.itu.int/publ/R-REC/en.)

Cepus Ha3zpanue

BO CrnyTHHKOBOE paJliOBeLIaHUE

BR 3amuch U1 IpON3BOJICTBA, ApXUBUPOBAHUS U BOCIIPOU3BEICHHUS; TUICHKHU JUIS TEICBUACHUS

BS PanmoBemaresnbHast ciry»x0a (3ByKoBas)

BT PammoBemarensHas ciayx0a (TeIeBU3NOHHASN)

F ®uxcupoBaHHas ciIyx0a

M [ToaBwxHBIE CITYXKOBI, CITyK0a paTuOONPEIENICHNs, TIOOUTEIbCKAs CIIY)K0a U OTHOCSIIIUECS
K HAM CITyTHHKOBBIE CITY>KOBI

P PacnpocTpanenue paxnoBonH

RA Pannoacrponomus

RS CucTeMbl TUCTaHIIMOHHOTO 30HUPOBAHUS

S ®dukcupoBaHHas CITyTHUKOBAs CITyk0a

SA KocMuyeckne npuMeHeHUsI 1 METEOPOJIOTHSA

SF CoBMeCTHOE MCIIOJIb30BaHUE YaCTOT U KOOPIUHALMS MEXY CHCTEMaMH (PUKCUPOBaHHON
CIIyTHHKOBOH! CITy’KOBI U (PUKCUPOBAHHOMN CITYKOBI

SM YnpaBieHue UCHIOIb30BAHUEM CIIEKTPA

SNG CrnyTHHMKOBBII cO0p HOBOCTEH

TF Ilepenaua curHanoB BpEMEHU U 3TAJIOHHBIX 4aCTOT

\ CroBaphb 1 cBS3aHHBIE C HUM BOTIPOCHI

Ilpumeuanue. — Hacmosawasn Pexomenoayus MCO-R ymeepoicoena Ha aHeIULLCKOM 3bIKe
6 coomeemcmeuu ¢ npoyedypoul, usnodxicennou 6 Pesonoyuu MCO-R 1.

Onexmponnas nyoauxayus
XKenena, 2018 r.

© ITU 2018

Bce npaBa coxpanensl. Hu oqHa 13 wacteld TaHHOUW MyOIMKAIlMU HE MOXKET OBITh BOCIIPOM3BEICHA C TIOMOIIBI0 KaKMX
OBl TO HU OBLIO CpeACTB 0e3 MPeaBapUTEILHOTO MUCBMEHHOTO pa3pereHuss MCD.
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PEKOMEHJIALIUSI MCD-R SA.1014-3

TpeboBaHUsI K pAIHOCBSI3H IJIsl MHJIOTHPYEMbBIX H 0€CITUIOTHBIX
HccJIeI0BaHUI B IIIy00KOM KOCMOCe

(1994-2006-2011-2017)

Cdepa npumMmeHeHust

B wHacrosmiei PekoMeHnmamuu KpaTKO ONMCAHBI HEKOTOPHIC OCHOBHBIC XapaKTCPUCTUKUA PATUOCBI3H  CITYIKOBI
KOCMHYCCKHX HCCIeNOBaHui (Tiy0okuii kocMoc). Takue XapaKTepUCTHKH BIHSIOT Ha TPeOOBaHUS K BEIOOPY
BO3MOJKHBIX TOJIOC YacTOT, KOOPIUHAIIUHM, COBMECTHOMY HCIIOJIB30BAHUIO TOJIOC YACTOT U 3aIUTE OT IMOMEX, a TaKiKe
00YyCIIOBITUBAIOT TAKUE TPEOOBAHUSI.

KiroueBble ci10Ba

I'myGokuii KocMOC, PagMOCBsI3b, TEJIEMETPHs, TeJCyIpaBICHUE, CKOPOCTh Iepelauyd AaHHBIX, 3EMHbIC
CTaHIIUM, KOCMUYECKHE CTAHIINH, U3MEPEHHE JATbHOCTH, PaIHOTEXHUKA

CootBercrByromue Pekomennanuu u Ot4yersl

Pexomenmamust MCD-R SA.1015, Otuer MC3-R SA.2167, Otuer MC3-R SA.2177.

Accambies paauocsszu MCO,

yuumeoledas,

a) YTO paauoCBs3b MEXKAY 3eMiIeH H CTaHOUSMH B TIYOOKOM KOCMOCE XapaKTepU3yeTcs
YHUKaJIbHBIMU TPEOOBAHUSIMI;

b) YTO 3TH TpeOOBaHUs BIUIOT Ha BHIOOP KAHAWAATHBIX MOJOC YAaCTOT, COBMECTHOE HCIIOJIb30BaHUE
MOJIOC YaCTOT, KOOPAMHAILMIO, 3aIUUTY OT IIOMEX M JpPYrde PEriIaMEeHTapHBIE BONPOCHI M BOIPOCEHI
YIpaBIeHUs UCIOIB30BaHUEM YacTOT,

pexomenodyem,

YUUTBIBaTh ONHUCaHHBIE B lIpunokeHMn TpeOOBaHMA M XapaKTEPUCTHKH AJISl PAJUOCBSI3M B TIIyOOKOM
KOCMOCE IIPUMEHHUTENBHO K CIIy)KOe KOCMHUYECKHX MCCIIEA0BAaHUMN (TITyOOKHI KOCMOC) U €€ B3aUMOZCHCTBHIO
C IPYTUMH CIyX OaMH.

Ipunoxenue

TpeGoBaHusi K paanoCcBs3HU AJIs1 TWIOTHPYEMBbIX H 0€CITUIOTHBIX
HCCJIeIOBAHUN B IIy0OKOM KOCMOCe

1 BBenenune

B panHom IlpunoxeHMM NpenCTaBIEHBI HEKOTOPBIE XapaKTEPUCTHKU SKCHEIULUNA I10 HCCIEHOBAHUIO
rIyOOKOro KocMmoca, (yHKIMOHaJbHbIE M paboune TpeOOBaHHA K pPaJUOCBSI3M, HEOOXOOUMOM s
MPOBEIEHHsSI HCCIEAOBAHUN TTyOOKOro KOCMOCa € TIOMOLIBEO KOCMHYECKOT0 KOpabJisi, a TaKXKe TEXHUIECKHE
METOZBI U NAPAMETPhl CUCTEM, UCIIOJIb3YEMBIX B CBSI3U C TAKUMHM SKCIIEIULIASAMH.

CooOpakeHHSI OTHOCHTEJIbHO XapaKTEPUCTHK IOJIOCHI IMPOIYCKaHWS M TPeOOBaHUU MPEACTaBICHBI
B Otuere MCDO-R SA.2177.
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2 TpeOoBaHus K pagnoCBI3N

OKCTeuIK B TITyOOKHiT KOCMOC TpeOyIOT BRICOKOHAEKHOW PaJloCBsI3u HA 0oJiee IUTENbHbIE ITePHOIBI
BpPEMEHH U MPH OOJNBIIUX PAcCTOSHUAX. Hanmpumep, sKCIieAUITUS KOCMUYECKOTO KOpaldiisi o cOopy HaydHOH
nHpopMaluu Ha IUlaHeTe HenTyH 3aHMMaeT BOCEMb JIET M TpeOyeT o00ecredeHus pPaguoCBsI3H Ha
paccrosiuuu 4,65 x 10° km. IToTpe6HOCTh B BBICOKOM 3.M.M.M. U B OYEHb UYBCTBUTEJIHHBIX IIPUEMHHKAX HA
3€MHBIX CTaHIUSX SIBJIICTCS PE3YIbTATOM OOJIBIINX PACCTOSHUN PaSUOCBSI3U TIPU UCCIICIOBAHUH IITyOOKOTO
KocMoca.

HenpepriBHOE HCITONB30BaHUE MOJIOC YACTOT PAJAMOCBSI3U CITYKOBI KOCMHYECKHX HCCIIETOBAHUN (TITyOOKHiA
KOCMOC) — 3TO CIEACTBUE pabOThl HECKOJIBKHX VYK€ CYHICCTBYIONIMX OSKCICIUIUH W JAPYrHX
3aIIaHUPOBAHHBIX JKcreaunuid. [10CKOIpKYy MHOTHE SKCIEAUIMHA B TIYOOKHH KOCMOC MPOJOJKAIOTCS B
TEYEHHE HECKOJIBKUX JIET, a TaKKe OOBIYHO CYIECTBYET HECKOJBKO IKCIENUINI OJHOBPEMEHHO, NMEETCs
COOTBETCTBYIOIIAsl TOTPEOHOCTh B PAJMOCBA3M C HECKOJIBKUMH KOCMHYSCKUMH KOpaOJissMU B JH000OC
3aJJaHHOE BpEMsl.

Kpome Toro, kaxmas OSKCIEOUIMSI MOXET BKJIIOYAaTh HECKOJBKO KOCMHUYECKHX KOpaOJied, MO3ITOMY
Heo0XO0MMa OJHOBPEMEHHAs PATUOCBSI3b C HECKOJIBKUMH KOCMHYECKUMH CTaHIUSAMH. MOXET TaKxke
MOTPeOOBaTLCS OJJHOBPEMEHHAS CKOOPAMHHUPOBAHHAS PaUOCBSI3b MEXKIYy KOCMUYECKON CTaHIued u Ooliee
YeM OJHOH 3eMHOM CTaHITHCH.

2.1 TpeOoBaHus K TeeMeTPHHU

Tenemerpus Wcmodb3yeTcss Uil Tepeqadd Kak OSKCIUTyaTallMOHHOW, TaKk M HAy4YHOH HHQPOpPMAIMH U3
rIyOOKOTO KOCMOCa.

Tenemerpuueckasi 3KCILTyaTallMOHHAsE WHQOPMAIUS O COCTOSHHM KOCMHYECKOro KopaOis J0DKHA OBITh
MOJTyYeHa BCSKWH pa3, KOTJa 3TO HEOOXOJMMO, Uil obecriedeHHs 0e30MacHOCTH KOCMHYECKOTO KOpadis U
ycrexa SKCIeTUIA. JTO TpeOyeT HANMIHs He 3aBUCSINEH OT METEOyCIOBHI IMHUN PATUOCBI3H TOCTATOYHOM
MPOITYyCKHOM criocoOHOcTH. Takoe TpebGoBaHe YACTUYHO OMPEAEISET MOJIOCHl YaCTOT, IPEINOYTHTEBHEIC IS
UCCIeIoBaHuii B riry0okoM kocmoce (cM. Otyer MCD-R SA.2177).

Hayunast Tenemerpusi BKJIIOYAeT HOCBUIKY AAaHHBIX, KOTOpblEe COOpaHbl OOPTOBBIMH Hay4YHBIMU MPHOOpPaMH.
TpeOyemast ckopocTh Mepeiauyd AAaHHBIX W HpHeMIIeMbll Ko3(Q@UIMEeHT OImMOOK MOryT ObITh BecbMa
pa3mUuYHBl M 3aBHCETh OT KOHKpPETHOro mnpubopa u u3MepeHus. B Tabmuiy | BKiItoYeHBI TpeOyeMmbie
MaKCHMaJIbHbIE CKOPOCTH Nepeaull JaHHbIX JUI HaAyYHOH U SKCIUTyaTallMOHHON TEJIEMETPHH.

TABJINIIA 1

TpeﬁyeMble MaKCHMAaJIbHbI¢ OUTOBLIE CKOPOCTH nepeaavu JaHHbIX
JJIS1 HCCJIe0BAHUI B FJIYGOKOM KOCMOCEe

XapakrepucTuKa JUHUU CBA3H
Hanpagienne n pyHKuus IMoroanas Bbicokasi cKOpOCTh
O0bIuHas
He3aBHCUMOCTH nepeaavu

3eMII1-KOCMOC

Teneynpaenenue (6uT/c) 1000 1000 2000

IIporpammupoBanue (KOUT/C) 50 100 200

Aynuo (x6ur/c) 45 45 45

Buzneo (M6ur/c) 4 12 30
Kocmoc-3emns

DKcITyaTannoHHas TejeMerpus (0ut/c) 500 500 2 x 10°

Hayunble nannbie (KOUT/C) 115 500 3x10°

Aynuo (x6ur/c) 45 45 45

Buaeo (Mowurt/c) 0,8 8 30

Tenemerpuueckas MPOITyCKHasi CIOCOOHOCTh JIMHUW CBSI3M MOCTOSHHO YBEIMYUBAIACH C Pa3BUTHEM HOBOTO
000pyIOBaHHS M TEXHOJIOTHH. DTO YBEIMUEHUE MOXKET UCIIOIb30BAThCS ABYMS CIIOCOOAMHU:




Pex. MC3-R SA.1014-3 3

- 1T cOopa OOJNBINET0 KOJMYECTBA HAYYHBIX NAHHBIX O JaHHOW TIUIAHETE WM Ha JaHHOM
PaCCTOSTHUH; 1

- AJ1d OCYIICCTBJICHU A 3(1)(bCKTHBHLIX 3KCHCI[I/IIII/II\/'I K Oomee OTAAJICHHBIM ILUIaHCTaM.

Jlist 3a1aHHON TeTIeMeTPUIECKOW CUCTEMBI MaKCHMallbHAs BO3MOXKHAS! CKOPOCTD Mepeaurl JaHHBIX 00paTHO
MPOTNOPIMOHANEHA KBAJIPATy PACCTOSHUS PATUOCBA3U. Ta jxe caMasi IPOITyCKHAsI CIIOCOOHOCTh JIMHUHU CBSI3H,
KOTOpas 00ecreYrBaeT CKOPOCTh Nepenaun JaHHeiX 134 x6ut/c BOmm3u muareTs! FOmurep (9,3 x 108 km),
obecreunna Obl CKOPOCTh Ilepefaud AaHHbIX 1,74 MOut/c BOmM3M mmanetsl Benepa (2,58 x 108 km).
IMockonbky Oojiee BBICOKHE CKOPOCTH Tepelladd JAaHHBIX TpeOyroT Ooliee MIMPOKOH MOJOCHI Tepenadu,
CIIOCOOHOCTh I(PPEKTUBHO HKCIIOJIB30BaTh MAKCHMAJIbHYIO TEJIEMETPUYCCKYI0 BO3MOXHOCTh 3aBHCUT OT
IIUPUHBI PACHPECIICHHBIX IOJIOC YacTOT M YHCIA KOCMHYECKUX KOpalOJiel AKCIEAMIIUU, KOTOPBIC
OJTHOBPEMEHHO HAaXOJATCS B MpejesiaX NIUPHHBI THarpaMMbl HATIPABICHHOCTH 36MHOW CTAHIIUK U paboTaroT
B TOH K€ caMoii TI0JIOCE YacTOT.

BaxHbIM BKJIQJIOM B TEIEMETPHIO OBLJIO Pa3BUTHE METOAOB KOJUPOBAHUS, KOTOPBIC MO3BOJISIOT paboOTaTh C
0ojiee HHU3KHUM OTHOIIEHWEM CcHUTHaN/IryM. KommpoBaHHBIA cHUTHan TpeOyeT Oosiee IIHMPOKON ITOJIOCHI
nepeaayn. Mcmons3oBaHue KOJAUPOBAHHOM TENIEMETPUM HA OYEHb BBICOKHX CKOPOCTSX Mepeadd JaHHBIX
MOJKET OBITh OIPaHHYEHO IIIMPUHON TIOJIOCKHI PacIpeACICHUsI YacTOT.

2.2 TpeOoBanus TeaeynpabieHHUsA

HanmexxHoCTh sIBISIETCSI OCHOBHBIM TpeOOBaHHUEM K JIMHUM TeseynpaBicHus. KomaHIbl AOMKHBI OBITH
MOJIy4eHBbl TOYHO M KOTJa 3T0 HeoOxoaumo. OOBIYHO TpeOyeTcs, 4TOOBI JUHMS TEJICYNPABICHUS HUMEI
ko3 duimentT omubok He Gonee yem 1 x 1078, Komanbl 0MKHBI OBITH TOJTYYEHbl YCIEIIHO, 6€3 BIMSHUS
OpPHEHTAIIMM KOCMHUYECKOro KOpaolis, e KOrja OCHOBHOE BBICOKOE YCHIICHHE aHTCHHBI MOXET OBITh HE
HampaBieHo Ha 3emuo. Jlnsg TakuX OOCTOSTENBCTB TpeOyeTcss TpPUEM, HCHOJIB3YIONMA MOYTH
BCEHAINpPAaBJICHHYI0 aHTEHHY KOCMHYECKOTro KopaOms. Ha 3eMHBIX CTaHIMSX HEOOXOJMMa OYEHb BHICOKAs
3.M.M.M. HU3-32 HH3KOTO YCWJICHHMsSI aHTEHHbl KOCMHYECKOTO KOpabis ®u [yl oOecredeHUs BBICOKOH
HA/IC)KHOCTH.

[lpy HanuuuM Ha KOCMHUYECKOM Kopabie KOMITBIOTEPOB aBTOMATHYECKas MOCIEJOBaTENFHOCTh U
aBTOMATUYEeCKUH PEKUM pabOTBl CHUCTEM KOCMHYECKOrO KopaOisi B  3HAYUTEIBHOM  CTENeHH
MpeoTnpeaeNieHbl U XpaHITCs Ha OOpTy Juis Oojiee IMO3JHETO BHITIOMHEHHS. /{711 HEKOTOPBIX CIIOKHBIX
MOCIIEIOBATEIEHOCTE  aBTOMATHYECKHH pPEXUM pabOTHl  sIBIAETCS  00s3aTeNbHBIM. B03MOXHOCTH
TeneynpasiieHus TpeOyeTcs Ui YepeoBaHHs B MOJIETe XPAHUMBIX KOMaHJI, YTO MOXKET MMOHAJT00UThCS ISt
WCTIpaBJICHUs] HAOJIOJAEMBIX OTKJIOHECHMH WM COOEB PEXHMa KOCMHYECKOTO Kopabis. OTo 0coOEHHO
CIpaBeUIMBO UISl OKCHEAWNUN OONBIION TMPOMOIKUTETHPHOCTH W M TeX OOCTOSITENhCTB, TIE
MOCJIE/IOBATEIFHOCTh 3aBHCUT OT pe3ylbTaToB Ooliee paHHUX COOBITUH Ha KOCMHYECKOM KopaOie.
Hanpumep, xoMaHApl A UCTpPaBICHHUS TPACKTOPHUH KOCMHYECKOTO KOpalbiyii OCHOBaHBI Ha M3MEPEHUHU
TPAeKTOPUH U HE MOTYT OBITh TIPEIOTIPEICIICHBI.

Juamnazon TpeOyeMBbIX CKOPOCTEH mepeadn KoMaHa qaeTcs B Tabmure 1.

HanexxHoe TeneymnpaBiieHHe BKIIOYAaeT NOTPEOHOCTh B HAJISKHOM AKCIUTyaTallMOHHOM TeleMeTpuH, KOTopast
WCTONB3YeTCs ATl IPOBEPKU TOT'0, YTO KOMaH bl HPABUJILHO TOIYYEHBI U 3arPy>KeHbI B KOMaHHYIO TaMSTh.

2.3 TpedoBaHus cieKeHUs

Cnexenune oOecreunBacT I/IH(I)OpMaLII/IIO, HUCMOJIB3YEMYIO JJI1 HaBHUIalluMd KOCMHUYCCKOI'O Kopa6n51 n s
HU3YUYCHHA PAAUOCBA3HU.

2.3.1 HaBuranus

W3mepenust TpaekTOpud [Js HABUTALMM BKIIOYAIOT PAJUOYAaCTOTHBIA JOIUIEPOBCKUM CABUT, BpeMs
pacnpocTpaHeHUs JBOMHOIO IIPOX0/1a CUTHAJIA U3MEPEHHUS JAIBHOCTH U IPUEM CUTHAJIOB, MOJIXOASIINX JJIs
JUTMHHO0Aa30B0# MHTEepdepoMerpun. V3MepeHus TOJKHBI OBITh CEIaHbl CO CTENEHBIO TOYHOCTH, KOTOPAs
YAOBJETBOPSIET HABHUTAIlMOHHBIM TpeOoBanmsM. Ha TOYHOCTE W3MepeHHs] BO3IEHCTBYIOT BapHUAIlUH
B CKOPOCTH paclpOCTPaHEHUs, 3HAHUE MECTOIOJIOKEHHS CTaHLUMH, TOYHOCTh OTCYETAa BPEMEHH U 3aJEPiKKa
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AJNIEKTPOHHOHN CXeMBbl 00OPYI0BaHHUS KOCMUYECKON CTAHIIUU M 3€MHOU cTaHImH. B Tabnuie 2 mpeacraBicH
aKTyaJIbHBIA IpUMep TpeOOBaHUHN Il TOYHOCTH HaBUTAIMH U CBSI3aHHBIX C 3THM W3MEPEHHA.

TABJIILIA 2

TpeGoBaHUA K HABUTALUHU U CJIEKEHUIO

IMapametp 3HaveHne
HawuranuoHHast TOUHOCTB (M) 300 (oxomo FOmuTepa)
JormtepoBckast TouHOCTH H3Mepenus (I'm) +0,0005
To4YHOCTB N3MEpPEHNsI JAIIBHOCTH (M) 0,15
TOYHOCTH 36MHOTO MECTOITOJIOKECHHUS CTAHITHH (M) 1

YacroTa creoBaHUS JIEMEHTAPHBIX IIOCHIIIOK
M3MEPEHHS TALHOCTH  (3EMIIA-KOCMOC
KOCMOC-3eMJIs)

He 3aBucsiias ot MeteoycioBuii (Muury/c) 1
OO6braHast (Mywur/c) 10
Beicokast (Muur/c) 24

YacToTa nepegaBaeMbIX WM MPUHUMAEMbIX HMITYJIBECOB KOJOBOHM IocienoBaTenbHOCTH mceppomryma (ITI),
UCTIONB3YEMBIX JUI1 U3MEPEHUS JAIbHOCTH.

2.3.2 Pagnorexumnka

JIuHMU pammocBsA3M KOCMHUYECKUX Kopaliel MOTYT Takke ObITh BayKHBI IS M3YYCHHUS! PaclpOCTpaHECHHUS
paIuOBOJIH, TEOPUH OTHOCUTEIHHOCTH, ACTPOHOMHYECKOW MEXaHUKHM W TpaBuTanuu. HeoOxomumyto
nHGOpMaLU0 O00ECIeYNBAaOT HM3MEPEHUS AaMIUIMTYZAbI, (a3bl, YacTOTHI, HOIAPU3ALMU W 3aACPHKKU.
Bo3MOXHOCTB AienaTh 3TH U3MEPEHHUs 3aBUCHUT OT JIOCTYIMHOCTH COOTBETCTBYIOLIUX pacIHpeesieHUuil 4acToT.
Ha wacrote cBoime 1 I'T 3agepxka Ha nepenady cUrHaioB M BpaiueHue dapanes (BiAUsSHHUE 3apsSHKEHHBIX
YacTUI U MAarHUTHOTO T0JIA) OBICTPO YMEHBIIAETCS C YBEJIMYEHHEM YacTOTHl M, TAKUM 0Opa3oM, Jydlle
n3ydyeHa A 0ojiee HU3KMX YacTOT. BRICOKHE 4acTOThl 00€CIeUUBAaIOT OTHOCUTEIbHYIO CBOOOIY OT TaKOro
BO3/ICUCTBHS W SBISIIOTCS OoJiee MOIXOAAIIMMHU JJIsl U3YYEHHs] TEOPHH OTHOCHUTEIBHOCTH, TPABUTAIMU M
ACTPOHOMHYECKOW MeXaHWKH. JlIsi Takoro W3y4deHHsT HEOOXOJrMa KaIMOpOBKA BIHMSHUS 3apsHKEHHBIX
YJacTull Ha 0oJiee HU3KUX YacTOTax.

Hdnst Takod QyHIZaMEHTANbHOW HAy4YHOW pabOThl TPEOYIOTCS HM3MEPEHHUs] JNAIBHOCTH C a0COJIOTHON
TOYHOCTBIO 1-2 CM. DTa TOYHOCTH 3aBHUCHUT OT IMHUPOKOIIOJIOCHBIX KOJAOB 1 OAHOBPEMEHHOI'O UCIIOJIB30BaHUA
MHO)KECTBEHHBIX YaCTOT ISl K&JIMOPOBKY BIMSHUS 3apsKEHHBIX YaCTHII.

24 CrnenmnanbHble TPeOOBAHMSA A MUJIOTHPYEMBbIX IKCIeINIHI B IJIy00KOM KOCMOCe

OyHKIMOHATIbHBIC TPEOOBAHUS JIJISI TAKUX SKCIICAMIUE OyIyT aHAIOTHYHBI TPEOOBAHUAM JJIs1 OSCITHIIOTHBIX
skcrieaunuid. OJHAKO TIPUCYTCTBHE YEIOBEKa B KOCMHUYECKOM Kopalie BeleT K JOMOJHUTEIbHBIM
TpeOOBaHUSM K HAQJCKHOCTH TEIIEMETPUHM, TeJSYNpaBieHuss U (QYHKIUA CICKCHUSA. YUUThIBAs
HEOOXOUMBIH YPOBEHb HAJIC)KHOCTH, CYLICCTBCHHON pa3HHUIICH MEXy MUIOTHPYEMBIMH U O€CIIUIOTHBIMU
SKCIEANIHUAMA OYJET WCIOJIb30BaHUE ayJUO- M BUJACOJMHUN I PaIdOCBI3U 3eMIIS-KOCMOC M KOCMOC-
3emitst. CKOpOCTH Nepeiauy JaHHbIX I 3TUX (PYHKIKH moka3aHbl B Taduie 1.

B acmekre pamuocBs3M BIMSHHE 3TUX JIOTIONHUTENBHBIX (QYHKIUA OyAeT MpOsBIATHCS B TpeOyeMom
pacIMpeHny IIMPUHBI MOJIOCHI MepeJadd Uil pasMelleHus BuieocurHaioB. C ydeToM HeoO0X0IMMOH
Ha/ISKHOCTHU CBSI3U M KayecTBa, HEOOXOAUMBIX JUI MOJAEpKaHHUs TPeOyeMbIX CKOPOCTEH Mepeaadn JaHHbIX,
PaAMOCBSA3b U MAIOTHPYEMOTO B OECTTMIIOTHOTO UCCIIEIOBAHUN B TIIyOOKOM KOCMOCE SIBIIIETCS TIOZJOOHOM.
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3 TexHnyeckue XapaKTepUCTHKHI

3.1 MecTonoJ10KeHUsI H XapaKTePUCTHKHU 3eMHBIX CTAHIMI CIIY’KOBI KOCMHYEeCKOM CBSI3H
(ray0oxkuii KocMoc)

B Ttabmume 3 mpemcraBieHB MECTOIOJOKEHHSI 3€MHBIX CTAHITMH ¢ BO3MOXKHOCTBIO pabOTHI B Tpeaenax
TIOJIOC YaCTOT, paclpeie]IeHHbIX I UCCIIEAOBaHUH B TITyOOKOM KOCMOCE.

TABJIMLIA 3
MecTOnO0/103KeHUS 3eMHBIX CTAHIUH CJIY:K0bl KOCMHYECKOH CBA3M (TJIy0OOKHUI KOCMOC)
AAMMHHCTpPALMA Mecrononoxenue IIupora Hoarora
Kurait Kanm 38° 55’ ¢. m. 75°52' B. 1.
[[3amychr 46° 28’ ¢. mr. 130° 26’ B. 1.
EBpomneiickoe kocmuueckoe areHTcTBo | Cebpepoc (Mcnanms) 40° 27' ¢. 1. 4°22' 3. 1.
Manapry (ApreHTusa) 35° 46’ 1o0. 1. 69° 22" 3. .
Hsro-Hopcust (ABctpainusi) 31° 20’ ro0. . 116° 11' B. .
T'epmanns Baiinpxaiim 47° 53 ¢. m. 11° 04’ B. n.
VYkpanHa EBnaropus 45°11' c. m. 33°11'B. 1.
Poccust MenBexbu o3epa 55°52' ¢. 1. 37° 57" B. 1.
Ycceypuiick 44° 01’ c. 1. 131° 45 . 1.
SAnonus VYeuno, Harano 36° 08’ c. 1. 138° 22" B. 1.
Yrturoypa 31° 15 ¢. m. 131°04'B. 11
Coeaunennsle llItater AMepuku Kanbeppa (ABcTpanus) 35° 28’ 10. 1. 148° 59’ B. 1.
Tomacroyn, Kamudopans 35°22' ¢. 1. 115°51'3. 1
(Coenuuennsie 11ItaTsr)
Manpun (Mcnanws) 40° 26’ c. ur 04° 17" 3. 1.
Nunus Baiiananbsro 12°54' ¢. . 77°22' B. 1.

B kaxmoMm M3 3THX MECTOMNOJOXKEHUH MMeeTcsl oJiHa WK Oojiee aHTEeHH, MPUEMHHMKOB M TEpPEelIaTINKOB,
KOTOpPBIE MOTYT WCIIOJIB30BaThCS I JIMHHUHA CBS3M CIYy>)KOBI KOCMHUYECKHX WCCIEIOBaHUN (TIyOOKMiA
KOCMOC) B OJHOW WM OOJBIIEM KOJWUYECTBE PACIIPENEICHHBIX IOJIOC 4acToT. OCHOBHBIE MapaMeTphl,
KOTOPBIE XapaKTepU3yIOT MaKCUMAaIbHYI0 BO3MOKHOCTh OJHOM HMJIM OOJIBIIETO KOJIMYECTBA ITUX CTaHIIWH,
nepevnciensl B Tabmuie 4. XOoTsS 3TH XapaKTEpPUCTHKA HE NMPUMEHUMBI KO BCEM CTaHIMSIM, HE0OXOIUMO,
YTOOBI pacHpezesieHHe T0JI0C YaCTOT U KPUTEPHH IS 3allUTHl OT TIOMEX OBUIH OCHOBAaHBI HA MaKCHMaIbHO
BO3MOXXHOH 3(QPEKTUBHOCTH PaOOTHI. DTO TpeOyercs Juisi OO0SCIeUeHHUS MEXKIYHAPOIHBIX OIEpaluid u
3aIUTHI DKCTICIUINHN CITyKObI KOCMUYECKUX UCCIIeIOBaHU (TTTyOOKHH KOCMOC).
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TABJIULIA 4

XapakTepUCTHKH 3eMHBIX CTAHIUI CJIYK0bI KOCMUYECKUX HccieoBaHmii (riry0okmii Kocmoc)
¢ aHTeHHaMH pa3mepoMm 70 M

CnekrTpajbHas
Wlupuna Temneparypa IVIOTHOCTh
y YeuiieHune MouHocTh myma MOIITHOCTH
acTrora AHTEHHOI0 3.M.M.M. N
(') AHTEHHBI emecTKa nepeaaT4nKa (1BBT) NPUEMHOIA myma
(nbu) (rpanycer) (nbBT) CHCTEMBI NPHEMHO
pajty (K) CHCTEMBI
(nB(BT/T'm))
2,110-2,120 62 0,14 50 112 - -
3eMIA-KOCMOC 56 1180
2,290-2,300 63 0,13 - - 25@) —214@)
KOCMOC-3eMJIst 219 -2150)
7,145-7,190 72 0,04 43 115 - -
3eMII1-KOCMOC
8,400-8,450 74 0,03 - - 37 -213@
KOCMOC-3eMJIst 27 -2140)
31,8-32,3 83,6@ 0,01® - - 830 ® -209@®
KOCMOC-3eMJIst 614 ® 2110 ®
34,2-34,7 844 0,01® 30@ 114® - -
3eMIIs1-KoCcMOC

@) [lepenaTdyuk MOMIHOCTBIO 56 ABBT, HCTIONB3YEMBIi TONBLKO MPU KPUTHYIECKOM TOJI0KEHHH KOCMUYECKOTO KOpaois.
@ dcwhas noroza, yron Mecta 30°, TyIIeKCHBII pesKUM /TS OJHOBPEMEHHOI Mepeiauy U IpHeMa.

®  fcuas norona, yron Mecta 30°, TONLKO HPUEM.

@ Ouenxa.

KagecTtBo npuema 3eMHBIX CTAaHIMH CIY>KObl KOCMHUYECKHX HCCIIEZOBaHMN (IIyOOKHH KOCMOC) OOBIYHO
OTIpe/IeTIsieTCsl B MIOKa3aTessIX OTHOIICHUS SHEPTHH CUTHAJIA K CIIEKTPaJIbHONW OMTOBOM LIYMOBOMW MJIOTHOCTH,
TpeOyemMol Jutst oOecriedeH s 3aJJaHHOW CKOPOCTH Tiepenadyn OmMOO0YHbIX OuTOB. Jpyroi crmocod mokasa
BBICOKOW 3(P(EeKTUBHOCTM M YYBCTBUTEIBHOCTH OSTHX CTAaHUMH COCTOMT B TOM, YTOOBI BBIPA3UThH
K03((UIMCHT IIyMOBO# TEMIIEpaTypbl aHTEHHBI. DTO COOTHOIICHUE OOBIYHO BhIpaxkaeTcsi kKak G/T u paBHO
npubmuzutensro 50 1b(K) mpu 2,3 Ty u 59,5 n1b(K) npu 8,4 ['T1. OTi 3HaYeHNsT MOKHO CPaBHUTH ¢ Ooee
HU3KUM U TUNOBBIM 3HaueHHeM 41 nb(K) HeKoTOphIX 3eMHBIX CTaHIMHA (PUKCHPOBAHHBIX CIYTHHKOBBIX
cIryx0.

3.2 Kocmunueckue cTaHmuu

PaBMep KOCMHYCCKOTO KOpa6J'I$[ " €ro BEC OrpaHn4CHbl BO3MOKHOCTBIO MOJIE3HOH Harpys3kKu TpaHCIIOPTHOI'O
Cp€acTBa 3allycka. MOHIHOCTB nepeaarynka KOCMHYECKOM CTaHOUMU W PasMEP aHTCHHBbI OIr'paHUYCHBI I10
CPaBHCHUIO C TEMH K€ IMapaME€TpaMMW Ha 3C€MHLIX CTaHIUAX. U_IyMOBaH TEMIICpaTypa MpUEMHHKa BBIIIC,
IMMOCKOJIbKY UCIIOJIB3YCTCA HeOXHa)K,[[aeMLIfI Hpe}:[BapPITCHBHLIfI YCHUIINUTCIIb.

Kocmubeckas cranimst mMeer OOBeIMHEHHBIH MPHEMOIepeJaTINK, HA3bIBAEMBIA PETPAHCISTOPOM, KOTOPBINA
padoTaeT B OHOM M3 JBYX PEKMMOB. B BO3BpaTHOM (Ha3bIBAEMOM TaKXe JIBYCTOPOHHHM) PEKHUME HECYIIUI
CUTHAJI, TMOJYYCHHBIH OT 3EMHOW CTaHLMM, WCIONB3YeTCS Uil YIpaBieHHWs TI'€HepaTopoM B CHH(A3HOM
CHTHAJIIBHOM 3JIEKTPUYECKOM KOHTYype. B 3TOM ciydae yacToTa 3T0ro reHepaTopa UCHoiIb3yeTCsl I YIpaBIeHUs
YacTOTOM TepenaTyrka MPHEMOOTBETYNKA COTJIACHO MOCTOSTHHOMY K03(¢unrenTy. B onHoCTOpOHHEM pekume
4acToTa HepeaTIuKa KOCMHUYECKOro Kopabiis yIpaBiseTcs: KBapleBbIM T€HEPATOPOM.

B ABYCTOPOHHEM PCKUME YaCTOTAa U (1)333 nepeaarynka KOCMUICCKOro Kopa6n$1 YIPaBJIAKOTCA O4YCHb TOYHO
BCJICACTBHEC BBICOKOM TOYHOCTH M CTAOMIBLHOCTH CUrHajia, moJIiy4d€HHOro oT 3eMHOM CTaHIIHH.

B Ta6nnue 5 JaHbl OCHOBHBIC XapaKTCPUCTUKH, KOTOPBIC ABJIAIOTCA THIIOBBIMHU IJI1 KOCMUYCCKUX CTaHHHﬁ,
NpeaAHa3HAYCHHBIX IS I/ICCJ'ICI[OBaHI/Iﬁ FHY6OKOFO KOCMOCa.
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TABJINIA 5
TunoBble XapaKTePUCTHUKUA KOCMUYECKUX CTAHIMI 11l HCC/IeJ0BAHUS INIy00KOro KocMoca
ChekTpajbHas
Yacrora JMHUM Iupuna IlymoBasn IUIOTHOCTh
Jduamerp Ycunenune
CBSI3H JiernecTKa TeMmeparypa MOIITHOCTH
aHTEeHHBI aHTEeHHBI
3emis-kocMoc ) (1Bm) aHTEeHHBI NpHEMHHKA myma
(I'T) A (rpagycsr) (K) NPUEMHHKA
(nB(BT/T'm))
2,110-2,120 3,7 36 2,6 200 —206
7,145-7,190 3,7 48 0,64 330 -203
34,2-34,7 3,7 61 0,14 2000 -196
Hacrora mnun JAuamerp Ycuienue Illupuna MouHocTh
CBSI3H JienecTrka 3.M.H.M.
aHTEeHHBI aHTEeHHBI nepeIaTYnKa
KocMoc-3emJst (M) (15m) AHTEeHHbI (16BT) (nBBT)
(') 8 (rpanychi) A
2,290-2,300 3,7 37 2,3 13 50
8,400-8,450 3,7 48 0,64 13 61
31,8-32,3 3,7 59,5 0,17 13 72,5

N3-3a OrpaHMYEHHON 3.M.M.M. KOCMHYECKHMX CTAHIMM 3€MHAsl CTaHLUUs JAOJDKHA HMMETh IIPUEMHUK C
HauOOobIIEH BO3MOXKHOW YYBCTBUTENBHOCTHIO. [IpueMHUKU ¢ Ooiee HHU3KOW YyBCTBUTENBHOCTHIO MOTYT
HCTIONB30BaThCs Ha KOCMHYECKHX CTAHLMSIX BCIEICTBHE BBICOKOM 3.M.M.M. 3eMHOI cranuuu. TpeGoBaHus
CKOPOCTH TepeAadd [NaHHBIX W PacCMOTPEHHE pa3Mepa, Beca, CTOMMOCTH, CIOKHOCTH M HaIEeKHOCTH
OTIPENEIISIOT TEMIIEpaTypy IyMa NpUEMHHKA, HEOOXOAUMYIO AJISl TAHHOTO KOCMUYECKOTO KOpaoJIs.

MOH.IHOCTB rnepeaaTyuka KOCMHYECKOM CTaHIIMN OrpaHUYCHA MPCKIAC BCCTO SHGKTpI/I‘IGCKOfI MOIIIHOCTEIO,
KOTOpasg MOXCT OBITH OOecreueHa KOCMHIECKUM KOpa6J'ICM.

4 MeToab! paguocBsi3u B 30He ITy0OKOro KocMoca

Tenemerpuss W (QYHKOMM TeNEyNpaBiICHUS MO PaJuOCBA3M B 30HE IIIyOOKOro KOCMOCa OOBIYHO
OCYLIECTBISIIOTCA ~ mepenadeid  (a3oBO-MOOYJIMPOBAaHHBIX  Hecymmx. JlomiepoBckoe — cMelieHue
oTciexuBaeTcss  (a30BBIM  KOI€PEHTHBIM  JIETEKTUPOBaHHMEM IpHHUMaeMod Hecymed. JloOaBmss
30HANPYIOIUI CUTHAI K MOZYJIALUH, MOXHO IOJIyYUTh (QYHKLIUIO 30HUPOBAHUSL.

4.1 OTciexuBaHue Hecylllel YacTOThI H H3MepeHHe T0MJIePOBCKOro CMelleHns

HpI/I npueMe Ha 3emMile yacToTa CUrHajia, nepeaaHHoro KOCMHU4YCCKUM KOpa6J'I€M, HU3MCHACTCA 3(1)(1)6KTOM
I[ormepa. CpeHCTBOM, KOTOPOC MO3BOJISICT U3MCPUTDH JOINICPOBCKOC CMCIICHUE U, CIICAOBATCIIBHO, CKOPOCTh
KOCMHYCCKOI'O Kopa6n51 OTHOCHTCILHO 3E€MHOI CTaHIIMK, ABJIACTCA OTCIC)KHMBAHHC (1)3.3]:1 Hecymeﬁ.
HpI/ICMHI/IKI/I KOCMHYECKOM M 3EMHOM CTaH]_[I/Iﬁ OTCJIC)KHNBAKOT CHI'HAJI Hecymeﬁ C IIOMOIIBIO (1)330B01>i
aBTOHOﬂCTpOﬁKH yacToThl miau netiu Kocraca. B ABYCTOPOHHEM PCKUME NPUEMOIICpEAAaTYNKa 9aCTOTa U
(1)333 B IOICIIH (1)8.30BOI>1 CUHXpOHHM3aluu KOCMHYECKOM CTaHIIMN UCIOJIB3YIOTCA, YTOOBI BBIJICJINTL OJHY HJIHU
0oJIIbllIee KOJUYECTBO YACTOT JIMHHUU CBSI3H KOCMOC-3eMJIs. ITO MO3BONISCT nepeaaBaTb CUTHAJIbI HA 3EMHYIO
CTAaHIIUKO, KOTOPBIC ABJISAIOTCA KOPPCIUPOBAHHBIMU C YacTOTOM JIMHUHU CBS3H 3€MJ'I$I-KOCMOC, 94TO Aac€T
BO3MOKHOCTB CACJIATh TOYHBIC USMCPCHUA NOIIJICPOBCKOTO CMCIICHUA.

B OIHOCTOPOHHEM PCKUME YaCTOThl JIMHUU CBA3U KOCMOC-3eMIIs OMPEACIAOTCA TI'CHCPATOPOM
B IPpUCMOIICPEAATIUKE, U JOIVICPOBCKOC U3MCPEHNUEC OCHOBAHO HA anpuopHom 3HaHUU YaCTOThI ICHEpATOpPA.
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4.2 Monynsinust 1 1eMOYJIsIIMSA

Pagnonuanu ucnons3yoT ¢azoByro moxymauuio PU-necymeidt. CurHan mudpoBBIX NaHHBIX OCHOBHOMN
MIOJIOCHI YAaCTOT MCIIOJIb3YETCsl, YTOOBI MOIYIMPOBATh MOJHECYIYIO, KOTOpasi B CBOIO OYepelb MOLYIUPYET
no ¢aze BYU-necymyro. IlpsmoyronbpHas moOAHeCyIias OOBIYHO HCIONB3YETCSl Ul TEIEMEeTpUH; s
JUCTAaHIIMOHHOTO  yNpaBlieHWS MOJHECyllas dacto cuHycompanbHa. Koadduuuent wmonymsunu
OTPETYJIMPOBaH TaK, YTOObI 00ECHEUUTH >KEeJAaTeIbHOE OTHOIIEHHE OCTATOYHOM MOILHOCTH HECyIIed K
MOIITHOCTH Ha OOKOBOH MOJOCEe JaHHBIX. DTO OTHOIIEHHE BBIOMpaeTcsi, YTOOBI 00ECIEUNTh ONTUMAIBLHOE
OTCJIE)KMBAaHUE HECYIEH U AETEKTUPOBAHUE JAHHBIX B IPUEMHHUKE.

Hemonynsius PY-mecymeld u moaHecylied MaHHBIX BBIIOJNHEHBI HEMsSMH (ha30BOM aBTOMOJACTPOHKH
gactoTel (DPAIIY). OOBIYHO IS OETEKTHPOBAHWA JAHHBIX MCIONB3YIOTCSA METOABl KOPPETSIUH U
COTJIACOBAaHHOTO (hUIIBTPA.

Buneo- n ayniuonvHMM CBS3U I MWIOTUPYEMBIX 3KCHEAUIUN MOIYT HCIOJB30BAaTh IPYIHE METOMbI
MOIYJSIIKU U geMony . O0b14HO 3(p(heKTUBHBIE B OTHOLICHUU LIMPHHBI TIOJIOCH] YaCTOT, MOAYJIALUS 1
nemoaysinust Tuia KOMH u TMMH (odceTHbie) HCNONB3YIOTCS B 3THX CIy4asx BMECTE C OTCICKHUBAHUEM
Hecymiel ¢ momombko rerens Kocraca BMecto @AITY.

4.3 Koauposanue

B nudpoBoit tuHUK paaroCBsI3H BEPOSTHOCTD OIIMOKH MOKHO YMEHBIINTD NPH YBEITMUYEHUH MOJOCH YaCTOT
WHPOPMALIMOHHON JTMHHU CBsi3M. KoIupoBaHWE BBIMONHSAET STO YBENIWYCHHE, MPE0oOpa3oBbIBas KaXKIbIi
WH(GOPMAITMOHHBIA pa3psn B OONBIIOE YHCIO KOMOBBIX 3HAKOB crerudrueckuM crocodoM. Hekortopsre
MpUMEPBI KOJUPOBAHUS THUIIOB — OJIOYHBIE M CBEPTOUHBIE KOABI. [locie nepenaun nepBoHavalbHbIC JaHHBIE
BOCCTaHABIMBAIOTCS C IOMOLIBIO Mpolecca AEKOAMPOBAHMS, KOTOPBIA COINacoBaH C BUAOM KOZa.
[IpenmyniecTBO B KauecTBE KOAUPOBAHHOM Mepeauu CBsA3aHo ¢ 0oJiee IIMPOKOH MIMPUHOM MOJIOCH M MOXKET
U3MeHAThC OT 3,8 1B (cBepTouHOE KoaMpoBaHWE, Kod(pduiment ommboxk no cumsomam 1 x 107°) no
3Ha4YeHUH cBhIe 9 1b (TypOOKOIMPOBaHKE CO CKOPOCThIO 1/6).

44 MyJabTHIZIEKCHPOBAaHHE

Hayunas u skcIuTyaTallMOHHAs TEIEMETPUS MOXKET ObITh OOBbEIUHEHA B OJUH MOTOK IU(POBBIX JaHHBIX
IyTeEM MYJbTUIJIEKCUPOBAHUSI C BPEMEHHBIM pAa3[CICHUEM WIA MOXET IEepelaBaTbCsi Ha OTAEIbHBIX
MOJIHECYIIUX, KOTOPbIE JTOOABIAIOTCSA, YTOOBI OOECIICYMTh COCTABHOM OOBEKT, MOIYJIUPYIOIIUNA CUTHA.
Curnan w3MepeHUs JAIBHOCTA MOXET TakXke OBITh J00aBI€H B COYETAHHH C TelNeMeTpHed WIu
JTUCTAHITMOHHBIM YIIPaBICHHEM. AMIUIMTYAAa PAa3IMYHBIX CUTHAJIOB JAHHBIX OTPETyJIHpOBaHA TaK, YTOOBI
COOTBETCTBYIOIIIMM 00pa3oM JICJIUTh MOIIHOCTh IepeJaTunka MEXIy HeCcylled W MH(QOPMaIMOHHBIMHU
OOKOBBIMH IOJIOCAMH.

4.5 HN3mepeHue AaJbLHOCTH

I/I3MepeHI/Ie JaJIBHOCTHU NPOBOAUTCA 3€MHOM CTaHHHeﬁ C HCIIOJIb30BAaHUEM NPHUEMOOTBETYHKA KOCMHUYECKO
CTaHIIMA B IBYCTOPOHHEM DPCIKUMC. MOILyJ'ISILII/ISI CHTHaNa JWHUU CBSI3H 3eMIISI-KOCMOC BOCCTAaHABIIMBACTCS B
PETPAHCIATOPEC U UCIIOJIB3YCTCA AJISI MOAYJIALINN Hecymeﬁ JIMHUHA CBSA3U KocMoc-3emist. Ha 3emuoM CTaHIIMHU
CpaBHCHHUC NECPCAAHHBIX W IMOJTYYCHHBIX KOAOB HU3MCPCHHA JA€T 3HAUCHHUC BPEMCHU 3aJICPKKU NEpCaavdun
CHUI'HAJIOB, KOTOpAasd MpONnoOpHruOHaIbHA PACCTOSAHUIO.

OyHIaMeHTaIbHOE OTpaHUueHHe TOYHOCTH M3MEPEHUs JalbHOCTH — CIIOCOOHOCTh U3MEPUTH KOPPEIISITHIO
BpPEMEHH MEXAy NepeAaHHbIMU M MOTyYeHHBIMH KoJaMu. B HacTosiiiee BpeMs: cucTeMa UCIONb3yeT caMylo
BBICOKYIO 4acToTy Kona, paBHyto 2062 MI'm. Komoswiii mepmon pasusierca 0,485 MKc u gocturaercs
peanibHas paspelaromias CiocoOHOCTb | HC B MPENNOI0KEHUH TOCTATOYHOTO OTHOILIEHHUS CUTHA/IIyM. OJTa
pasperiaronias cnocoOHoCcTs SKBUBasIeHTHA 30 ¢M B IByCTOPOHHEH IJIMHE MyTH WK 15 cM JalbHOCTH. DTO
3Ha4YeHUE OTBEYAET COBPEMEHHBIM HABHTAIIMOHHBIM TPEOOBAHUSIM TOYHOCTH, IPUBEICHHBIM B Ta0nuIe 2.

Jlnst TouHoct 1 cM, HEOOXOJMMOW Uil HAyYHBIX JKCIIEPUMEHTOB B 00nacTu paamo (cM. MyHKT 2.3.2),
TpedyeTcs JacToTa Koja mo kpaiaei mepe 30 MIm. CymiecTByronue CHCTEMBl M3MEPEHHS JATLHOCTH Ha
ocHoe nicesromryma (IIIL) ray6okoro kocmoca CKU ucmonb3ytoT MakCHMMalbHYIO YacTOTY CII€ZOBaHHMS
AIIEMEHTAPHBIX MOCHUTOK 24 Muwur/c.

4.6 YcuneHnne aHTEHHbBI U opueHTaAlUsA

HJBI Hapa60nnqe01<nx AHTCHH, 0OBIYHO HCIIOJIB3YEMBIX B KOCMHYCCKHUX HCCIICAOBAHUAX, MAKCHUMaJIbHOC
YCWICHHUE OrpaHUYCHO TOYHOCTBIO, C KOTOpOﬁ IMOBCPXHOCTH HpI/I6J'II/DKaeTC$I K HCTHUHHOM (bopMe
Hapa60n1/1quK0171 aHTEHHBI. OTO MOCJICAHEES OI'PaHUYCHUE HajlaracT OrpaHMYCHUC Ha MaKCUMAaJIbHYIO
4acCTOTy, KOTOpas MOXET 3(1)(1)6KTI/IBHO HCIIOJB30BATHCA C KOHerTHOfI AHTCHHOM.
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OpauM U3 (HaKTOPOB TOYHOCTH MOBEPXHOCTH, OOIIVM JJIsl 36MHBIX aHTEHH M aHTEHH KOCMUYECKOW CTaHIINY,
SIBJISIETCSI TOYHOCTh M3TOTOBJNCHMS. JIJIsi aHTEHH 3€MHOM CTaHUIMU JOIMOJHUTEIbHAS TOBEPXHOCTHAS
nedopmarysi BEI3BIBACTCS BETPOM M TEIUIOBHIMH d(dextamu. [lpn m3MeHeHnn yriia MecTa cuiia TSHKEeCTH
HCKa)XaeT IMOBEPXHOCTh B 3aBUCHMOCTH OT KECTKOCTH HECYIIEH KOHCTPYKIIHU.

Jia aHTEeHH KOCMHYECKOW CTaHIIMU pa3Mep OrpaHWdYeH AOMyCTHMOW Maccoi, 00BEeMOM, JOCTYIHBIM B
TPAHCIIOPTHOM CPEICTBE 3aIlyCKa, W COBPEMEHHBIM COCTOSIHHEM B KOHCTPYHPOBAHHU HECBOPAYMBAEMBIX
anTeHH. TermnoBbie 3 (EKTh BBI3BIBAIOT UCKAKECHUE TIOBEPXHOCTEH aHTEHH KOCMUYECKOW CTaHIINU.

MaxkcuManbHOe TPUTOAHOE IS WCIOJBF30BAHUS YCHUJICHHE aHTEHH OTPaHWYEHO CTIOCOOHOCTHIO MX TOYHOW
opueHtannu. lllupuHa myda JODKHA aleKBaTHO YYUTHIBATH YTIIOBYIO HEONPEAENEHHOCTh OpHeHTamu. Bee
(haKkTOphI, KOTOpPBHIC BBI3BIBAIOT HMCKAKEHUEC IOBEPXHOCTH Pe(ICKTOpa, TAaKXKe 3aTParnBalOT TOYHOCTH
HaBeJieHHUs. TOYHOCTh CHUCTEMBI YIPABICHHS OPUCHTAIMEH KOCMUYECKOro Kopabms (4acTto ompeaensieMoin
KOJIMYECTBOM TOILTNBA, KOTOPOE UMeeTcs Ha OOpTY) sABJIseTCcS (paKTOPOM HaBEJCHHUS aHTEHHBI KOCMUYECKOH
CTaHIUU.

TO‘-IHOCTI), C KOTOpOﬁ HM3BECTHO MECTOIIOJIOKCHHUE 3E€MJIM M KOCMUYECKHX CTAHIIUM OTHOCHTEIBHO Apyr
Apyra, BJIHMACT Ha MHUHHUMAJbHYIO IPUTOAHYIO JId HCIOJB30BaHUA INHUPUHY Jiyda W MAaKCUMAaJIbHOC
IIPUTOAHOE MJIAA UCIIOJIb30BaHUA YCUIICHUE.

B tabaure 6 mokazaHbl TUIIOBBIC MIPEACIIBI MOKa3aTeNIel KauecTBa aHTEHH.

TABJINLIA 6
Texkyuue orpaHU4YeHUs] HA TOYHOCTHh 1 MAKCUMAJIbHOE YCHJICHHE AHTEHHBI
AHTEHHbI KOCMHY€CKOM CTAHIIHH AHTEHHBI 3¢MHOH CTaHIIUH
OrpanmmBalomui Tumnosoe Tumnosoe
napamerp MaxkcumanabHoe MakcumajabHoe
MaKcHMaJbHoe MaKcHUMaJbHoe
ycHiIeHHe ycHiieHHe

3HaYeHHe MapaMeTpa 3HaYeHHe MapaMeTpa
To4YHOCTH 0,24 MM 61 nbu® 0,53 MM 84 nbu®
MTOBEPXHOCTH (cpemHeKBagpaTHYECKOER), mpu 34 I'Tx (cpemHEKBagpaTHYECKOE), mpu 34 I'Tn
AHTEHHBI auameTp 3epkana 3,7 M nuameTp 3epkana 70 m
TouHoCTh +0,15° (30) 56 nbu® +0,005° (30) 82,5 nbu®
HaBEJCHUS

) Vcunenue Ha ApyTrUX 4acToTax OyjleT MEHBIIE.

@ Vcunenne aHTEHHBI HA TOJIOBUHHOMU MOIIHOCTH MHIMPHUHBI JIyda PaBHACTCA I[BpraTHOﬁ TOYHOCTH HaBCICHUA.
H_[I/IpI/IHa JIy4da aHTCHHBI C 0oJiee BEICOKHM YCUIICHUEM 6y):[GT CJIMIIKOM Yy3Kast OTHOCUTCJIbHO TOYHOCTH HABCJICHMUS.

4.7 JlonoJIHUTeIbHbIE METOAbI PAIHOHABUT AT

Wsmepenust sddexra [lomaepa v 30HIUPOBAHUE PACCTOSHHS OOCCICUMBAIOT OCHOBHYI HH(OPMAIIUIO,
HeO6XOJII/IMyIO JUIA HaBUT'allUH. beum pa3pa60TaHLI JOIIOJITHUTCIIbHBIC METObI, LITO6IJI pacinpuTb TOYHOCTH
HaBHUTAIUH.

471 KaanGpoBKka CKOPOCTH PacHpPOCTPaHeHUSs MPHU BO3AeHCTBHHU 3apAKEHHBIX YaCTHIL

Ha wsmepenus nameHoctH 1 3¢ddekra Jomnepa BIMAET H3MEHEHHE CKOPOCTH PacIpOCTpaHEHUs
PaaAMOBOJIHEI, BBI3BAHHOE AECWCTBHUEM 3JIEKTPOHOB BJIOJIb TPAcChl MEpefadyd. DJIEKTPOHBI pacHpeleNICHbl B
MPOCTPAHCTBE W B TUIAHETHBIX aTMOc(epax ¢ Pa3UYHON IUIOTHOCTBIO, M OCOOEHHO HMX TUIOTHOCTH BEITUKA
okosio Comnara. Ecnu 310 HEe yUnTHIBaTh, TO BapUAIlMH B CKOPOCTH PACIIPOCTPAHEHHUSI MOTYT JIaBaTh OIIUOKH
MPY HABUT'ALIMOHHBIX BBIYMCICHHSAX.

3apsHKeHHBIE YacCTHUIIB! BBI3BIBAIOT yBeNWYeHHE (Da30BOM CKOPOCTH M YMEHBIIEHHE TPYIOBONH CKOPOCTH.
CpaBHMBas M3MEHEHHE 3THUX BEJIWYHH C yCpelHEHHBIM 3(dekrom [loruiepa B TeUCHHE BPEMEHH, MOXKHO
ONPEJENNUTD BIIUIHHUE 3aPSKEHHBIX YACTHII.




10 Pex. MC3-R SA.1014-3

BrusHue Ha CKOPOCTH pacrpoCTpaHEHUS OOpaTHO MPOMOPIHMOHAIBLHO KBaApaTy paJgHo4acTOTHL. OTa
YaCTOTHASI 3aBUCHMOCTh MOYKET HCIIOJIb30BaTHCS ISl AOMOJHUTENFHOW TOYHOCTH TpagyupoBku. OOpaTHOE
30HAMpOBaHNE W u3MepeHne d¢pdekra Jlommepa MOTyT OBITH BBITOTHEHBI OJHOBPEMEHHBIMH CHTHAIAMU
JIMHUMU CBSI3U KOCMOC-3€MJISI B JIBYX WJIM HECKOJBKUX OTAEIBHBIX MOJO0CAaX 4acToT. BnusiHue 3apsKeHHBIX
YacTHIl B OTHENbHBIX TOJOCAaX YaCTOT PaziIMYaeTCs 1O BEIWYMHE, W 3Ta Pa3HOCTh HCIIONB3YETCs, YTOOBI
YIIyYIITUTH KAIMOPOBKY.

Brusiaue 3apsokeHHBIX YacTHIl Ha (ha30BYHO M TPYIIIOBYIO CKOPOCTh, & TaKK€ Ha U3MEPCHUE JATbLHOCTH
orcano B Oruete MCD-R SA.2177.

472  Huteppepomerpus co cBepxdoaboii 6a3oii (MCBB)

To4yHOCTP HAaBHUTALIMM KOCMHUYECKOTO KOpaOJsi 3aBUCHT OT TOYHOTO 3HAHUS MECTOMOJNOXKEHHS 3eMHOHN
CTaHUMM OTHOCHUTEIbHO HABUTALIMOHHOW CHCTeMBl KoopaumHar. OmmubOka, paBHas 3 M, B IPUHITOM
MECTOIOJIOKEHHH CTAaHIMHM MOXXET NPUBOIUTH K omuOke 700 KM B pacdeTHON MO3MLMU KOCMHYECKOTO
kopabnst Ha paccrosiuuu Carypha. UCBB obecnieunBaer cpencTBa ynydmieHHs OLIEHKHM MECTOIOJIOKEHUS
CTaHLMH IIyTeM HCIIOJIb30BaHUS aCTPOHOMHYECKOI'0 HCTOYHMKA PAaIHOM3IydeHHs (KBa3apa) Kak UCTOYHHKA
cUrHaja B (aKTHYECKH HEM3MEHSIOIIEHCs TOUKe Ha HebecHOU cdepe. MOXKHO 3alMChIBaTh CUTHAJIBI KBa3apa
TaKUM CIIOCOO0M, YTOOBI ONPEACTUTE C OOJBIION TOYHOCTHIO PA3HOCTH BO BPEMEHHU IpUeMa Ha JIBYX AaJIeKO
Pa3HECCHHBIX CTAHLUAX. HpI/I HCIIOJIb30BAHUHN HECKOJIBKHUX M3 3THX I/ISMCpCHHﬁ MECTOIIOJIOKCHUA CTaHIIUU
MOTYT OBITH OTpEAENeHBl C OTHOCHUTENBbHOH morpemHocThio 10 cM. B Hacrosimee Bpemst mist MICBb
HCIONb3YKOTCS 4YacTOThI 0Koo 2, 8 u 32 I'T'.

Metomuka UCBB Taxke ucnomb3yercs, 4ToObI MPSMO M3MEPUTh YroJl CKIOHCHUS KOCMHUYECKOIO KOpaoJIs.
JIBe TOYHO pacIoNO’KEHHBIE 3€MHBIC CTAHIIMH, Pa3/IeJICHHbIE OONBIIMM PACCTOSIHMEM C CeBepa Ha IOT,
M3MEPSIOT PACCTOSHUE 10 KOCMUYECKOT0 KOpadiisa. 3aTeM CKIOHEHHE MOXKET ObITh PacCUUTAaHO C OOJbIIeH
TOYHOCTBIO.

Tperbe npunoxkenne merogqa HWCBB (naspiBaemoe DDOR) MoxeT HCIONB30BaThCS Ui YIIyUIICHUS
TOYHOCTH W3MEPEHWs YTIIOBOTO MOJOKEHUS KOCMHUYECKOro KopaOums. JIBe wimu Ooblie 3eMHBIX CTaHIUI
MOOYEPeTHO HAOIOAAIOT CUTHAJI KOCMHUYECKOTO KOpalJiisi ¥ CUTHAN KBazapa. 3Hasi BpeMsl, MeCTOIOJIOKEHHUE
CTaHIIMM M YYUTHIBas BIMSHHUE BpalIEHHs 3eMJIM Ha TOJIYYEHHbIE CHUTHAJIBI, MOKHO OIPEIENIUTh YIJIOBOE
MOJIOKEHHWE KOCMHUYECKOTO KOpaldlii OTHOCHUTENBHO acTpoHOMHYecKMX oOBekToB. Ilocnme 3aBeprinenus
pa3paboTKu 3THX METOJOB Oyaer obOecmeueHo 10-kpaTHOe TMOBBINIEHHE TOYHOCTH, JOCTHTAaeMOW B
Hacrosmiee Bpems u paBHou 0,002 yrimoBoit cexyHas! (9kBuBajieHTHO 10 Hpand). bomee BrICOKasi TOUHOCTH
MO3BOJIUT OCYIIECTBIATh OOJiee TOYHYIO HABUTALMIO W, CJENOBaTeNbHO, Ooliee A((EeKTUBHBIA BBHIBOJ Ha
TUIAHETHYO OpOUTY.

) Anaan3 3¢ peKTHBHOCTH U pacyeTHbIE MpeIeIbl

B Tabmuie 7 mokaszaH pecypc CBSI3H, MCHOJb3yeMbIH sl aHanu3a 3¢(GeKTuBHOCTU. JlaHHBIN npumep — is
TEJEeMETPUN C BBICOKOH CKOpocThi0 U3 paiioHa FOmurtepa. [lomoOHBI aHanM3 BEIOTHEH IS
AUCTAHIIMOHHOT'O YIIPABJICHUA W U3MCPCHUSA ITOJIOKCHUS. TToka3annbie paHEC XapaKTCPUCTUKU 3eMHON U
KOCMHYECKON CTaHHI/II\/'I HCIOJIB3YIOTCA KaK OCHOBA [JIA BBIYUCJICHHUA 3araca IO XapaKTCPUCTUKaAM JJIsd
KaKI0W (YHKIIMH PaTAOCBSI3H.
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TABJINIIA 7

Pecypc 3¢ppekTUBHOCTH PaguOCBA3M KOocMHUYecKHil kopadub — 3emuis u3 paiiona FOnurepa

11

Okcneauuus "Bosgxep” IOnurep/Catypu 1977 rona

Pexxum: Tenemerpus, 115,2 k6ut/c, kogupoBanHas Hecymas 8,45 I'T'n

[TapameTpsl nepenaTynka

Mormnocts PY (21 Br) (nbBT) 13,2
ITotepu B nensx (ab) -0,2
Ycunenne anteHHsl (3,7 M) (nbn) 48,1
[otepu Ha opuenTanuio (ob) -0,2
ITapameTpsI Tpaccsl
[Totepu B cBOGOIHOM MPOCTPAHCTBE MEXKYy U30TPOITHBIMH aHTEHHAMH (11b) -290,4
(8,45 T, 9,3 x 108 kM)
[TapameTtpsl npueMHHKa
VYcunenne anreHs! (64 M, yron mecta 30°) (nbu) 72,0
Iotepu Ha opueHTaIHIO (1) -0,3
3aryxaHue, 00yCIOBICHHOE OTOHBIMH YCIOBUAMHU (15) -0,1
CriekTpanpHas IIOTHOCTh MOIIHOCTH mryMa cucteMsl (22,6 K) (ab(B1/T'm)) -215,1
Ob61mas cyMmMapHasi MOIITHOCTb
[otepu B muaun (ab) -171,1
Ipunumaemas mMomnocts P(T) (abBT) -157,9
Xapaxrepuctuku 3 (HEeKTHBHOCTH OTCIICKUBAHIS HeCyIIel (T1o 000MM HaIpaBICHUSIM)
MOIITHOCTh HEeCYIIeH/ToTHasE MOITHOCTH (1b) -15,4
[IpuaMMaeMast MOITHOCTE HecyIel (1bBT) -173,3
[upuna nonocs! mymoB nopora Hecyiieii (B =10 ') (10 log B) 10,0
MomrrocTs mryma (16BT) -205,1
[ToporoBoe oTHOImIEHNE cUTHAN/ITYM (1b) 20
IToporoaas momtHOCTH Hecymel (1bBT) -185,1
3amac o TpedyeMbIM XapakTepucTUKaM (1b) 11,8
Xapaxkrepuctuku 3)(HEeKTHBHOCTH BBIICICHHUS TaHHBIX
MOUIHOCTh AaHHBIX/TOJHAs MOUIHOCTH (1B) -0,3
ITotepu npuema u BeIJeNIEHHUS JaHHBIX (15) -0,5
[TomyyerHas MOITHOCTE HaHHBIX (ABBT) -158,7
upuHa moockl mryMoB (3¢ (eKTHBHAS IIHPHHA TTOJOCH ITYMOB IS BBIIEICHUS TaHHBIX 50,6
COTJIACOBaHHBIM (MIIBTPOM €O CKOpocThio 115,2 k6ut/c) (nb)
MomrrocTs mryma (16BT) -164,5
IToporoBoe OTHOIIEHNE CUTHAN/IITYM (4acToTa Mepeaay OMNUO0YHBIX OUTOB 2,3
paBHa 5 x 107%) (1b)
IToporoBast MOIIHOCTH JaHHBIX (1BBT) -162,2
3amac no TpedyeMbIM Xapakrepuctukam (1b) 3,5
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HauGonee BaXHBIM TYHKTOM B NPOCKTHPOBAHMH JKCICAUIMN B TIYyOOKHI KOCMOC SIBIISIETCSI BEChbMa
HEeOOJIBIION 3amac Mo TpedyeMbIM TelleMeTpUIecKuM xapakrepuctukaMm (3,5 nb B manHOM mpumepe). DToT
MaJIeHBKHUI 3arac — CJeICTBHE HEOOXOAMMOCTH MONyYeHHs] MaKCHMAIbHON HAyYHOW OTAAa4Yd OT KaXIOTO
KocMuueckoro kopatus. [IpoekrupoBanue ¢ yBenuueHHbIM Ha 10 nb 3amacoM MpOYHOCTH YMEHBIIMIO ObI
00beM MaHHBIX TEIEMETPUH Ha TMOPSIAOK. PHCK HCIONB30BaHMS CHCTEMBI C MaJICHBKHM 3aIllacoM IIo
TpeOyeMbIM XapaKTePUCTHKAM COCTOWT B €€ YyBCTBHTEIHHOCTH K BPEIHBIM MOMEXaM, a JJIS IHANa3OHOB
cBbiie 2 ['T1 — B yMEHBIIEHHON HAJIC)KHOCTH, BBI3BAHHOM BIUSHUEM MOTOTHBIX YCIOBUH.
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