CBAa3b Yepe3 nrwoodbutenbckue UC3

Ha NC3 moxeT ObITb yCTaHOBEHa camasi pa3HoobpasHas nobuTtensckasa annapaTtypa. 3T0 MOXeT
ObITb annapaTtypa Angd nepegaym Ha 3emnio KapTUHOK C 30BpaKeHNs MM BUOUMOW U3 KOCMOCa 3eMHOM
MOBEPXHOCTN, UM annapaTtypa AJ1s 3KCMEPUMEHTOB C BbICOKOCKOPOCTHOW LIMPPOBOM CBA3bI, MU
annapartypa A8 peTpaHCNMpOoBaHWs NOMyYeHHbIX C 3eMM CUrHanoB CHOBa Ha 3emIto, HO Ha pyromn
yacToTe, UnNu annapatypa And nepegayn Ha 3emnto JaHHbIX 0 TemrepaTtype B pa3nuyHbix otcekax MC3
N OaHHbIX O HanpsHKeHUW anekTpuyeckmx 6atapen. Kopoye roBopsi, annapaTtypa MOXeT ObiTb caMon
pas3Hoobpa3Hoi. Ha mow B3rnsg, camon Gonblioi nonynspHocTbio nonb3ytotca UC3, Ha Gopty
KOTOpbIX YCTaHOBMEHbI peTpaHcnaTopbl. [Mpumepom Taknx NC3 asnstotea RS-12 n RS-13, kotopbie
BOT yXe MHOro neT [AOCTaBndlT paguonobutensm BO3MOXHOCTb MPOBOAMTL Mexay cobon
paanocBs3M Yepes annapaTypy 3TUX CMyTHUKOB.

YTO TaKkoe peTpaHCnATOP

PeTpaHcnaTtop npegcTtasnsieT cobown npvemonepeparolimin paguoannapar, KOTOpbii NpUHUMaeT C
3emnu MHMOPMAaLMOHHbIE CUrHamMbl Ha ONpeAeneHHOM AuanasoHe 4acToT, U TYT Xe nepefaeT 3Tu
curHanbl Ha 3eMrio, HO yXe Ha Apyron 4vacTote. OTUMM curHanamu MoryT ObiTb UM TOHalbHble
TenerpadHble MOCbINKM, U MOCHINKN KaKMX-TO BUAOB LMAPOBOWN CBSA3W, U Nepedadn YenoBeyvecknM
roniocom. [pn aTOM BCe nepefaBaeMble CUrHanNbl cogepxat TOT e Habop 3BYKOBbIX YaCTOT, KOTOpble
Obinn B curHane npuHATOM. [103TOMy Mbl FOBOPUM, YTO PETPaHCNSATOPblI OTHOCATCHA K paspsagy
aHanoroeow paguoannapaTtypbl, B OTnvyMe oT paguoannapaTypbl LMgpoBor, KOTopas NpuHUMaeT u
nepegaeT CurHambl TOMbKO C OMpeAderieHHbIMM 3BYKOBbIMM 4YacToTamu, NMBO MNpPOCTO MOCHINKK
HeMOoOyNMPOBaHHOW HeCyLLen YacToTbl.

Kakum gornkeH ObITb peTpaHCnAToOp

HanucaHHbin MHot umkn ctaten o IC3 ¢ annapatypon ans nobuTensckon pagnocessn Ha 6opTy,
npefHasHayeH, B OCHOBHOM, A1 HAYMHAKLWNX paguontobuTenei, HO 1 ONbITHbIE TakKe CMOryT Mo
mMaTepuanam 3TUX CTaTell OCBEXWUTb B NaMsATU MHAOPMAaLMIO, KOTOPYKD MOXHO Oblo mpouynTath B
XXypHarnax MHOro feT TOMy Hasag, B Nepuo Hadana apbl OCBOEHMS KOCMUYECKOrO MPOCTPaHCTBA.
MHorux paguontoduTenen MoXxeT 3aMHTEPECOBaTbL BOMPOC O MakCMMarbHOW AanbHOCTU PaamMoCBsian
Yyepes peTpaHcnaTop. MocTapaemcs pa3obpaTtbcsi C 3TUM BOMPOCOM.

[anbHOCTb CBSI3M 3aBMCUT OT NPSIMOW paanoBUANMOCTY PeETPaHCNSTopa C NepeaatoLLEero 1 NPUeMHOro
NMyHKTOB CBSA3W. Cxema CBsi3n 4epe3 peTpaHCnsaTop nokasaHa Ha puc. 1, rae bykson D o6Go3HadeHa
npegenbHas OanbHOCTb CBS3WM Mexady paguocTaHumamu 1 M 2 npu BeicoTe H pacnonoxeHus
peTpaHcnaTopa Hag 3emnent; Ds— npegenbHas HaknoHHas 4anbHOCTb CBS3UW KaX ool pagnocTaHLmumn oo
peTpaHcnaTopa. MaTemaTuyeckme COOTHOLUEHWUS MexXay STUMUM BenuuMHamu  oTobpakaroTcs
HanMcaHHbIMK HXXe hopMynamu.
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Puc. 1. PetpaHcnaTop Hag 3emnen
B = 2arcsin[r0/(r0 + H) }
180° - B;
D = o(nzre/180°%) ;

Dg = ./ H(H-2xy) ;

Mo npuBeaeHHbIM Bhille dhopMyriaM MOXHO paccyMTaTtb, YTO MPU PacMofioXEeHUN peTpaHcnsTopa Ha
BbicoTe oT 50 g0 500 M (4TO COOTBETCTBYET BbICOTE 34aHUN, COBPEMEHHbIX TENEBU3NOHHbIX BalLeHb U1
OTHOCMUTENbHO HEBOMbLUMX €CTECTBEHHbIX BO3BbILLEHHOCTEN) MOXeT ObiTb obecnevyeHa AanbHOCTb
cBasn o 50—150 km. MMpu pacnonoxeHun petpaHcnsaTopa Ha BbicoTe 0,5—20,0 kKM (Ha ropHbIX
BEpLIMHAX WM nepeearnax, neTaTenbHbIX annapatax — BepTofieTax, camoneTax, aspocTaTax,
anpwxabnax, wapax 30HAOB) AanbHOCTb CBA3M Bo3pacTaeT Ao 150—1000 km. Ecniv xe peTpaHcnaTop
NMOMEeCTUTb Ha UcKyccTBeHHOM cnyTHuKe 3emnu (UC3), To ecTb Ha BbicoTe 500—5000 kM, To AanbHOCTb
cBsa3n coctaBut 5000—12000 km. Mpu BbICOTE OPOUTLI pETPAHCIIALMOHHOrO cnyTHUKa okoro 50000 km
(4To peanbHO AN CAYTHUKOB Ha  SMMMNTUYECKMX opbuTax) BO3MOXHA CBS3b  Mexay
KOppecrnoHAeHTaMu1, HaxoAsWNMNCS B NPOTMBOMOSOXKHBLIX TOYKax 3eMSiM Ha pacCTOsiHUM MPUMEPHO
18000 km. JanbHenwee, Aaxe 3Ha4MTeNbHOE yBENUYEHWE BbICOTbl PETPAHCISATOPA HE MOXEeT AaTb
CKONbKO-HNBYAb 3aMETHOro yBenu4eHnst paanoBuanMOCTy.

B TO e BpeMsi HaknoHHasi AanbHocTb cBA3n Ds, onpepensiowas HeOOXOAUMbIA SHEPreTUYECKUI
noTeHuman paguonvHuM, C yBenuMYeHueMm BbICOTbl HauuHaeT pactu: npu H =500—5000 km oHa
COCTaBIISIET OKOJIO MONOBMHbI BO3MOXHOW AanbHOCTUM CBSA3M, a Ha BbicoTax okoro 1500 km obe
BennunHbl D n Dg cTaHoBATCSA NpMMepHO oanHakoBbiMU. OTCO4a MOXHO cAenaThb BbiBOA, YTO BbIBOS,
pPeTpaHCNALUMOHHOIO CryTHMKa Ha BbicoTy 6onee 1200—15000 km He MoOXeT gaTb 3aMeTHOro
yBenuYeHusi 4anbHOCTU CBSA3W. BbIMrpblll B 4aHHOM Criy4Yae nosy4aeTcsi TONbKO B NPOAOIKUTENBHOCTH
ceaHca CBSA3N.

MpuHUMNMansHoe pasnuyne Mexay Ha3eMHbIMU CTaLMOHAPHBIMU OOUTENBCKUMU peTpaHcnsaTopamm
N yCTaHOBMEHHbIMW Ha neTaTenbHbiX annapatax unn MC3 3aknioyaetcs B TOM, YTO nepBble MOryT
obecneunTb HenpepbiBHY KPYrIOCYTOYHYI0 CBSiI3b, TOr4a Kak BTOpble (MCKNoYasi CAyTHUKM Ha
CTauMoHapHbIX opbuTax) — TONbKO B Nepuodbl HaxoXaeHusi B 30He paanoBuanmocTu. Bpems ogHoro
ceaHca CBSI3U 1 UX KONMYECTBO B TEYEHME CYTOK 3aBMCAT OT NapameTpoB OopbUTbl M 4OCTATOYHO TOYHO
MPOrHO3MPYHTCS.



Mpn oTHOCUTENBHO HM3KOWM opbuTe, 1000—1500 KM, NPOOOIPKUTENBHOCTL CEAHCOB CBA3M paBHAETCS
15—20 MWH, KONMYECTBO UX MOXET ObITb Tpu-4eThbipe 1 bonee (8—10) B CyTKM B 3aBUCUMOCTM OT yrna
HakroHa opbuTbl K reorpaduyeckoro MONOXeHUss KoppecnoHaeHToB. [lpy aTtom Haubonbliee
paccTosiHME MeXady KOppecrnoHAeHTamMu, BeayLmmMm cBsasb, byaeT paBHATbCS npumepHo 6000—7000
KM, a Mrowagab npsiMON pagvoBMOMMOCTM MPWU Takoh opbuTe COCTaBUT CBbilWE 25 MIH. KB. M.
KonnuectBo 0OQHOBPEMEHHO paboTaloLwmx KOPPEeCNOHOEHTOB OnpeaenseTcs LWUPMHOW MNosochl
nepegaBaembIX YacTOT M SHEPreTUYECKNM MOTEHLMaNoM peTpaHcnsaTopa.

Mpun Bonee BbICOKNX OPBUTaX MPOSOIMKUTENBHOCTL CEaHCOB CBSA3W YBENUYMBAETCS U MOXET AOCTUraTh
HECKOJTbKMX YacoB (A1 CMYTHUKOB Ha 3NNMNTUYECKMX opbutax), HO CoKpaLlaeTcs KOnM4eCcTBO CeaHCoB
B TEYEHMEe CyTOK.

Hdanee paccmoTpym BOMPOC O MOLLHOCTM peTpaHcnaTopa. Tpebyemas MOLHOCTb nepefaroLLero
YCTPONCTBa OMNpefensercs, B OCHOBHOM, MOTEPSMU 3HEPTUM INEKTPOMArHUTHOIO M3IydeHus npwm
pacnpocTpaHeHn paguoBOISTH.

[na pacyeToB 3TMX NOTEpPb B [1] UK MHOM NUTepaType UMEKTCS crnelmanbHble HoMmorpammel. Lkana
YacToT Takon HoMorpammbl oxBaTbiBaeT YKB amanasoH ot 28 go 6000 MIy ¢ oTMeTkaMu y4yacTkoB
OManasoHoB, crneumanbHO BblAeNeHHbIX AN nobuTensckon paguocsasn. ns onpegeneHns notepb
3HEPrMMN MO HOMOrpamMMe HaxoAAT TOYKy MepeceveHus LiKarnbl NoTepb JIMHWEN, COEOMHSIOWEN Ha
LUKanax 4acToT U pacCTOSIHUIA TOYKWU, COOTBETCTBYOLLME BbIOPaHHBIM 3HAYEHUSIM.

Mo HomoOrpamme MOXHO onpefenuTb, Hanpumep, YTo Mpu paboTe peTpaHcnsaTopa Ha nepepady B
ananasoHe 28,0—29,7 My 1 HaknoHHon ganbHocTu cBasn 5000 KM, YTO COOTBETCTBYET yAalneHuto
petpaHcnaTopa oT 3emnu Ha 2000 KM 1 BO3MOXHOW AanbHOCTU CBA3W ¢ KoppecnoHaeHTamu o 9000
KM, noTepwm cocTtaBaT okorio 135 gb. Ecnu ncnonb3oBatb NpuemMHukmn ¢ nonocow nponyckanms 1,0—3,0
Ky n vyyBcTBMTENBHOCTLIO 0,3—0,5 MKB npm cooTHoLwweHun curHan/wym 10 ab, a Takke HanpaBneHHyHo
MPUEMHYI0 aHTEHHY C KO3 PULMEHTOM ycuneHns 6—8 ab, To Heobxogumas nsnyyaemasi MOLHOCTb
peTpaHcnaTopa OyaeT COCTaBnsATb OEeCATkM MunnmeBatT. [lpM OAHOBPEMEHHOW peTpaHCcnsaumun
HECKOJTbKUX KaHamnoB CBA3M MOLLHOCTb peTpaHcrsaTopa JofmkHa ObiTb COOTBETCTBEHHO GonbLue.

Mpwn yBenuyeHnn BbicoTbl opbutbl 4o 30000 KM, YTO JOMKHO 06ecnevnTb NPaKTUYeCcKn nNpenenbHyo
aanbHocTb cBsa3m (18 000 km), noTepum coctaeaT 150 ob, 310 Ha 15 ob GonbLue, YeM B paCCMOTPEHHOM
Hamyn npumepe. OgHako 3TO MOXeT OblTb KOMMEHCMPOBAHO MOBbILEHWEM YyBCTBUTEBHOCTU
Ha3eMHOro NPMEMHOro yCTPOMCTBa (YBENUYeHneM KoapurumeHTa yCUneHnsa NpueMHON aHTEHHbI) UIn
yBENUYEHNEM MOLLHOCTU (YMEHbLUEHMEM KONU4ecTBa OAHOBPEMEHHO TPaHCIMPYEMbIX KaHanos)
GopToBOro petpaHcnsTopa (T.e. KONMMYECTBOM OAHOBPEMEHHO paboTalwmx yYepes peTpaHCcnAaTop
paguocTaHuui).

PetpaHcnaTtop Ha UC3

KpaTko paccMOTpMM HEKOTOPbLIE OCHOBHbIE MOMEHTbI O ABWXKEHMM 3EMIU U TNaBHbIE NapameTpbl opouT
NC3.

3emns umeeT hopMy, o4eHb BNU3KYLO K LWapy ¢ cpeaHuM paamycom 6370 KM, U B [ENCTBUTENBHOCTU
npeacTtaensieT cOOON CMOCHYTLIA 3NNMNCon BpalleHnsi, MEHbLUEN OCb0 KOTOPOro SIBMSIETCS OCb
BpaLeHusa 3emnu. PasHoCTb akBaTopuMarnbHOro 1 nonsgpHoro pagnycos 3emnu coctasnsieT Bcero 20
KM.

3emns, coBepluas 04WH MOSHbIA 060OPOT C 3anafda Ha BOCTOK B TeYeHMe CyTok (23 4 56 muH 04 ¢
3BE3HOro BpEMEHN), HaXoaUTCS B MOCTOSIHHOM MOCTynaTenbHOM ABMKXeHUU BOKpyr ConHua no crerka
ANNUNTUYECKOW OpOUTE C IKCLEHTPUCUMTETOM MeHee 2%, neprmogom obpatleHnst 365 cyTok 5 4 59 MUH.
Ee 3emMHasi ocb MMeeT HaKMoH K NockocTn opbutkl 23,5 °. CpedHss CKOPOCTb ABMXEHUS 3emnu no
opbute — 29,8 km/c.

OpOuUTbl UCKYCCTBEHHbIX CMYTHMKOB 3eMnu (MX MIIOCKOCTU BCErga MpPOXOAAT vepes3 LeHTp 3emnu)
pas3fensatTCs Ha aKBaTopuarbHble, KOraa NiocKoCTb OPOUTLI CMYTHUKA NEXUT B NIIOCKOCTU 3KBATOPA;
nonsipHble, Korga MniocKoCTb OpOMTLI CMyTHMKA MPOXOAUT MEPNEHOUKYNSIPHO MIIOCKOCTU 3KBaTOpPa;
HaKIMTOHHbIE, KOr4a NioCcKOCTb OpOUTLI CNYTHMKA 3aHUMAaET Ntboe NPOMEXYTOYHOE MONOXEHNE.

Ecmm yron MexIy TNIOCKOCTRIO OPOUTHI B ’KBATOPOM 0003HAYHTH Yepe3 i, TO COOTBETCTBEHHO IS
9KBATOPUAIBHON OPOUTEI 1=90°, a HAKJIOHHOW 0°<i<90°, (HaKMoHHas opbuTa MOXET UMETb Yron
i>90°, ecnu MIC3 3anyckatoTcs NpoTUB HanpasreHus BpalleHns 3emnn).

[BMXeHNe UCKYCCTBEHHOIO CnyTHMKA 3eMiy B OKOJI03€MHOM KOCMMUYECKOM MPOCTPAHCTBE, B OOLLEM
BME, B COOTBETCTBUN C YpaBHEHUsIMM Kennepa, npoucxoauT no annuntuyeckon opbute, B OAHOM 13



hOKyCOB KOTOPOro HaxoamTcsa 3emnd. YacTHbIM criyyaem annunTUYecKon opbuTbl ABRSETCS KpyroBasi
(vrm gocTaToyHO BriM3Kas K KpyroBow), OOKyCbl ArnMnca KOTOPON COBMaZatoT C LLIEHTPOM OKPY>KHOCTMU.
PeTpaHcnaTopsl, paboTatowme Ha KpyroBbiX, 61IM3KMX K NOMSIPHBIM OpbuTax, NpeacTaBnsalT 0COoObIN
NHTEepec ANng nobuTenbCKNX CBA3EN.

MpenmMyLiectBO opbuThl, GrIM3KON K MOSMSIPHON, 3aKmntovaeTcs B TOM, YTO Mpu Kaxaom Butke NC3
NpOXoAuT Yepes BCce WNPOTbl 06eunx nonyLapum, a B pesynbTate 0gHOBPEMEHHOMO BpaLleHns 3emnu
nogcnyTHukoBass Ttodka WMIC3 C KaxablM BUTKOM CMeELLaeTcd K 3anagy OTHOCUTENbHO 3EeMHON
NMOBEPXHOCTU. MepnoanyHOCTb, KONMMYECTBO M ONIUTENbHOCTb BO3MOXHbBIX CEaHCOB CBS3W B TeYEHWe
CYTOK HaxoAsTCs B 3aBMWCMMOCTM OT YacTHbIX MapamMeTpoB (OCHOBHbIX 3MEMEHTOB) OpbuTbl 1
reorpacn4eckoro NoIoXKeHUs MNyHKTOB CBA3W.

Kakve ke napameTpbl OTHOCATCA K OCHOBHbIM 3fieMeHTam opOuTbl U onpedensitoT paspeLuaroLlyro
CMoCcoBHOCTb peTpaHcnaTopa?

Mpexae Bcero — BbicoTa opbutbl H Hag nmoBepxHoCTblO 3emnun, KOTopas onpeaensieT npegefbHyo
OanbHOCTb CBA3WN MeXAy KoppecnoHaeHTamn. Ecnv opueHTrpoBaThCs Ha BbICOTY opbuThl B Mpegenax
1000—1500 km, TO HanbornbLuas paguonanmocTb MIC3 oT koppecnoHAeHTOB cocTaBmT okoso 3500 km,
a crnegoBaTeribHO, MpefenbHO BO3MOXKHasi AanbHOCTb paanocesamn 6yaet coctanatb 7000—8000 k.
K ocHOBHbIM mapameTpam opbuTbl cregyeT OTHeCcTV nepuopg obpalleHusa cnyTHuka T — Bpems, 3a
KOTOpOEe CMyTHUK AenaeT oauH 0b6opoT BOKpYr 3emnu, U CKOPOCTb €ro ABWXKeHus v no opbuTte. Mo
dopmyrne:

T(mmn) = (2n/, K) (ro+H)>’?

3TV NapameTpbl MOXHO C JOCTAaTOYHON TOYHOCTBIO MOXHO paccumTaTth ANs KPYroBbIX (TOYHee Brmakmx
K KpyroBbIm) opouT, nmetomx BbicoTbl H = 700—1500 km. [nst H = 1000 km nepuog obpaiueHms T = 105
MMWH, CKOPOCTb ABWXEHMS Mo opbuTe v = 7,3 kM/c. B aTux pacdeTtax K (nponsBeneHne rpaButalmoOHHON
MOCTOSIHHON Ha Maccy 3emnu) NpuHATO paBHbIM 3,98 * 10° km®/c?, cpepHui paaunyc 3emnu paBeH
6370KkM.

BaxHbiM napameTpoM opbuTbl ABASETCA M Yrof HaknoHa opbuTbl OTHOCUTENBHO 3KBAaTOpA i .
CrnepnyeT Takke 3anoMHUTb ABA MOHATUS — 80CX00SWUL U HUCX00wUU y3nbl. Bocxoasawmm y3nom
Ha3blBaeTCH TOYKa NPOEKLMM CMYTHUKA Ha NMOBEPXHOCTb 3eMIin B MOMEHT Nnepexoda Yepes aKBaTop C
lora Ha CeBep, a HUCXOAsLWas ToYka — MpU Nepexode CMyTHUKOM 3KBaTopa BO BPEMS OBWXEHUS C
ceBepa Ha tor. Kaxabli y3en xapaktepusyeTca BpeMeHeM 1 40SITOTOMN.

MpuBeneHHbIX Tpex napameTpoB (H, T, i) gocTtaTouHo Onst o6Len xapakTepucTukm opbuTsl. Ho ans
onpeneneHnss MecToHaxoxaeHnuns (koopauHat) MC3 B noboi MOMEHT BpPEMEHM, BO3MOXHOCTU
MPOrHO3MPOBaHNST BPEMEHW W MPOAOIHKUTENBHOCTU CeaHca CBA3WM HeobxoduMbl  OaHHbIE,
obecneunBatoLLe NPOCTPAHCTBEHHO-BPEMEHHYIO NMPUBSA3KY.

TakMMn gaHHbIMM, NOCIe 3anycka CNyTHUKA U yTOYHEHUS OOLMX 3N1eMeHTOB (MapaMeTpoB) opOuUThI,
ABnseTca MHgopMauusa o BpemeHn npoxoxaeHusa MIC3 Bocxogdwiero yana opbutel Ao U gonrote
BOCXOZSILLEro y3na.

Pacnonaras Takon MHopmaumen, CTaHOBUTCS BO3MOXHbIM MO HECNOXHOW MeToauke onpenenntb
KoOpAWUHaTbl CMyTHUKa A58 NI060ro BpeMeHU 1 BO3MOXHOCTb BeAeHNsi paanocBsa3n 13 Nioboro nyHkTa.
CkasaHHOEe MOXXHO NMPOUITIIIOCTPUPOBATbL Ha NMPMMEPE KPYroBOW MONSIPHON OpOuThI

H = 1000 km, T = 103muH, i =90°.

B TeueHune ogHoro obopota 3emnu MC3 coBepunt no opbute okono 14 060poToB, NPOXOAS 3@ KaXKAbIN
obopoTt Hag CeBepHbiM 1 KOXHBIM nornocamm 1 ABaxabl Nepecekas 3kBaTop (04WH pa3 B BOCTOYHOM U
BTOPOV pa3 B 3anagHOM MOonyLIapusx).

[Mpn ogHOBPEMEHHOM ABVIKEHUN CMYTHUKA MO opbuTe 1 BpalleHns 3emnm gonrota BOCXo4daLero yana
opouTbl 3a Kaxabi BUTOK MIC3 BygeT cMmewaTbCa K 3anagy no aKkBatopy Ha Al = 360°/14 = 25,7°
(mpumepHo Ha 3000 km). B T0 xe Bpems opbuta kaxxabin pas bygeT NnpoxoanTb Yepes nosntoca.

OT0 No3BOMSET B NPUMNONSAPHbIX obnacTax pabotatb Ha Kakgom 0b6opoTe CryTHUKA, TO eCTb B TEYEHME
CYTOK MMeTb 14 ceaHCcoB CBA3W. [JanbHOCTb U ANUTENBHOCTb 3TUX CEaHCOB CBA3M ByayT HaXo04MTbCS B
3aBMCMMOCTM OT MECTOMOSIOXKEHUSA HA3EMHON PaanOCTaHLNN.

Mpn pacnonoXxeHun pagmocTaHLMM B HENOCPEACTBEHHOW ONM30CTM OT MOMCOB, KaXXAbIN N3 CEaHCOB
MOXeT obecneunTb NpeaenbHoe pacctosiine cBasm (4o 7000 km) 1 npeaenbHY NPOAOIPKUTENbHOCTb.
Mo mepe yganeHus MecTOMOSIOXKEHUS KOPPECMOHAEHTOB OT MOJSIIOCOB K 3KBATOPY YMCIIO CEaHCOB,
ONUTENBHOCTb CBA3M HaYHYT YMEHbLUATbCS, Tak Kak psi, OpOvT BbIMAET 3a npeaenbl paavoBUAMMOCTH.
Ha askBaTope, roe pacctosiHne mexagy opbutamm sBnsdeTcs npedenbHbiM — Algy ~25° (cocTaBnsieT
okorno 3000 kwm), pagnocBa3b OyaoeT BO3MOXHA B npeferniax ABYyX-Tpex opouT Bocxoasawmx (B Te4eHne
nepBbIX MNOMYCYTOK), ABYX-TPEX HUCXOAALLMX (B TEYEHNE BTOPbIX MOMYCYTOK).



MpoOomMKNTENBHOCTL CEaHCOB CBA3WM 3aBUCUT OT TOrO, HACKOMNbKO OMM3KO MpoxoauT opbuTa K 3eHUTY
MECTOMOJSOXKEHNS MyHKTa CBA3W.

OpbuTbl MC3 1 nx NonoxxeHnsa B NPOCTPAHCTBE C TEYEHMEM BPEMEHMW MOABEPXKEHbBI OTKITOHEHUSAM OT
nepBoHaYanbHbIX. TakMe OTKMOHEHWs BO3HMKAKT Mof BnvsHMeM psga  ¢aktopoB. Tak, npu
OTHOCUTENBbHO HU3KMX OpbuTax Ha CMOYTHUK OCHOBHOE BIMSIHME OKasblBaeT HegocTaTtovHasd
paspexXeHHOCTb aTtMocdepbl. VicnbiTbiBas TOpMoXeHe B atMocdepe, CNyTHUK C KaXabiM 060pOTOM
TEepPSET BbICOTY, CHIDKAETCH, BXOAWUT B MIIOTHbIE CIOM aTMoCcdephbl 1 Cropaer.

Mpn H> 800 KM MOXHO cunTaTh, YTO BIIMSIHWE 3TOro oakTopa Ha NepBOHaYarnbHble NapameTpbl OpoOUTHI
CMYTHMKA UCKIMTYNUTENBHO Marso.

Mpwn BbicoTax H = 600 kv 1 Gonee cywecTBEHHbIM (DAKTOPOM, BIIUSIOLLMM Ha MOSOXeHNe opbuTbl B
NPOCTPaHCTBE, SBMNSETCH BO3MYLLEHNE 3EMHOMO TArOTEHWS, CBA3aHHOE C OTKITOHEHNEM PopMbl 3emnu
oT chepuyeckon. CnyTHUK ABaxdbl 3a BMTOK, Mepecekas 9KBaTop, UCMbITbIBAET rpaBUTaLMOHHOE
BO3MYyLLEHME, B pe3ynbTaTe KOTOPOro MpPOMCXOAMUT HEKOTOPOEe CMeLleHue opbuTbl B NPOCTPaHCTBE,
npeueccus opbuTbl BOKPYr 3eMHOW ocu. BenuumHa npeueccum Tem MeHblue, Yyem Grvke opbuTta K
nongapHon. Mpun i =90° (opbuTa Nnog NPsiMbIM YrIIOM NepeceKkaeT SKBaTOP) NpeLieccrs OTCYyTCTBYET.
MmeeT mecTo n psag gpyrmx (hakTopoB, OKasbiBaloLWMX BO3MyLLaKoLlee BAMSHWE Ha opbuTy (cunbl
nputskenna ConHua, JlyHbl, OpyrMx nnaHeT, aspogvHaMuyecKkne W INeKTPOMarHWTHbIE CUnbl,
CBETOBOE AaBrieHne nT. a.).

[anee paccMoTpuM eLLe 0OaVH MOMEHT, UTPatoOLLUIA BaXKHYIO POSb 41151 yCTOMYMBOW paanocesaaun. [eno B
TOM, YTO MPAKTUYECKN Ha BCEX CMyTHMKAxX paguoannapartypa NuTaeTcs OT akkyMymnsaTOpHbIX baTtapen,
noasapsxaembix COnMHeYHbIMM bGaTtapedamun. EcCTecTBeHHO, 4TO MoA3apsaka akKyMynsiTopoB
NMPOUCXOAMNT TONBKO MPU AOCTAaTOYHOM OCBELLEHUN COMHEYHBIM CBETOM BCEN MOBEPXHOCTU CONTHEYHON
bGaTapeun B TeYEHME Kak MOXHO Boree AnNUTEnNbLHOro Neproaa BPEMEHM.

O pacueTe 3afieMeHTOB OpouUT

BeimonHuTh TOUHBIH pacyer Bcex aneMeHTOB opOur VMC3 momosker Bam pa3paboTaHHas MHOIO Mporpamma
OPBUTA 2, koTopyro MOXHO B3sTh B MIHTepHETE 10 aapecy: http://users.kaluga.ru/ra3xb/

KpoMe OCHOBHLIX MNapameTpoB, KOTOpbIMW oGnagalT BGOMbLIMHCTBO MPOrpaMM, WMERLUXCca B
WHTepHeTe, aTa nNporpaMmMa no3BossieT onpeaervTb COCTOSIHUE OCBELLEHHOCTU CMYTHMKa CONTHEYHbBIM
CBETOM W OLEHUTb BO3MOXHOCTb MPOBEAEHMS CBSI3W MPU WUCMOMb30BaHUM MMEOLWENca Yy Bac
annapartypbl.

CocTosiHMe OCBELLEHHOCTN ONpeaenseTcs Npu BbIMNOJIHEHUM MPOTHO3 — pacyeTa (B MeHI crieayet
BbiGpaTb MyHKT P). B BbINOMHEHHOM TeEKCTe MNPOrHO3 — pacyeTa MpeanocnegHuin cronbed,
o3arnaeneHHblt CONH, CoOepXXuT cBedeHuss 06 OCBEeLLUEeHHOCTU CMyTHUKA COSIHEYHbIM CBETOM.
BykBocoyeTaHne OCB pgns kaxaoro 13 pacyeTHbIX BpeMeH COOTBETCTBYET abCONOTHOMY OCBELLEHNIO
Bcero crnyTHuka, OCY cooTBeTcTBYyeT YacTuuHoi ocBelleHHocT, HET cooTBeTCTBYET HaxXOXOeHWUo
crnyTHWKa B abcontoTHoi TeHn, YAC cooTBETCTBYET YaCTUYHOMY 3aTEMHEHUI0 CMyTHYKA.

OueHNTb BO3MOXHOCTb Mpuema MHopMaummn OT CryTHMKa C MCToNb30BaHWeM Ballel annapaTypbl
NO3BONSAOT AaHHbIE, PacronoXeHHble B cTonbLe Yron Tekcrta nporHos — pacyeta. YUTobbl BbINOMHUTL
3Ty 3adayy, aBTop NporpaMmMbl B UHULIMANM3aLMoHHOM dhaiinie BBOAUT B NporpamMMy onTMmarbHble (Ha
MO B3rnsa) napaMeTpbl NMPUMEMHOrO YCTPOWCTBA WM Balleil aHTeHHbl. [porpaMmMa aHanmaupyeT aTu
BBeAEHHbIE laHHble, a TaKXKe NoNyYeHHble pacyeToM AaHHble O yaarneHuy CryTHMKa OT Ballei cTaHuum
N pacriofnoXXeHne CryTHUKA Mo OTHOLUEHWIO K TOPU3OHTY (Yron mMecTa), Mocrie Yero BblAaeT BENMUYnHY
yrna guarpammbl HanpaefieEHHOCTM aHTeHHbI, KOTopas cnocobHa o6ecneyYnTb YCTONYMBLIN NpuUem ans
[aHHOro BapuaHTa. Ecnv npocMoTpeTb MosflyYeHHble pacyeToM AaHHble, TO BUAHO, YTO AN npuemMa
MHpopMaLMKN CO CMyTHUKA, MPOSeTaloLero Hag rofloBoOi, OOCTATOYHbIA Yron nepedHero nenectka
AvarpaMMbl HanpaBneHHOCTU aHTeHHbl OyaeT nopsaka 70°, a Ans paboTbl CO CMYTHUKOM, UMEIOLLIMM
SNNUNTUYECKyto opbuTy, HeobxoayMa aHTeHHa C Yriom nepeaHero nenectka nopsigka 10°.
PasymeeTcq, napameTpbl Ballero npUemMHMKa W Balleld aHTeHHbl He OyayT MOSIHOCTbIO
COOTBETCTBOBATb YCTAHOBIIEHHLIM aBTOPOM napameTpaM. [loaTomy, u4TOGbl 3MEKTUBHO
nosib3oBaTbCs 3TVMMU pPacYeTHbIMU [daHHbIMKU, criedyeT B WHUUMANM3auMOHHbIN dhaiin BBecTU
dhakTnyeckme faHHble Balleii annapaTypbl U aHTEHHbI.
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