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Ipenncnosue

Pomp CexTopa pagmoCBs3W 3aKIIOYAaeTCs B OOCCIIEYEHHMH PANHMOHAIBHOTO, CIIPABEIUITHBOTO, A(PQEKTHBHOTO U
9KOHOMHYHOTO HCIOJIb30BaHUS PaAMOYacTOTHOIO CIEKTpa BCEMH CIy)KOaMH paJuOCBs3H, BKIIOYas CIyTHUKOBBIC
CIIy)KOBI, W TPOBEACHHM B HEOIPAHHMYCHHOM YacCTOTHOM JAWana3oHe HCCIEeIOBaHUH, Ha OCHOBaHHH KOTOPBIX
HnpUHUMAroTCs PexomeHnanuu.

BcemupHBIE W permoHanbHBIE KOH(EPEHIMH pAAMOCBA3M W accaMOien paguoCBA3M TPH  TOJIEPXKKE
HCCIIeI0BATEIbCKUX KOMUCCHH BBITIOJHAIOT PETJIAMEHTAPHYIO U MOJUTHYECKY 0 QyHKIMH CeKTopa pajuocBs3u.

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

ITonmutuka MCD-R B ob6mactu IIMC wm3maraercs B o0mieii matentHoii moinutuke MCO-T/MCO-R/MCO/MDOK,
ynomuHaemoir B Ilpumoxkenmn 1 x Pesomommm MC3-R 1. @opmbl, KOTOpble BiaAeibllaM MAaTEHTOB CIEIyeT
UCIIONb30BaTh IS IMPEACTABICHUS MATEHTHBIX 3asBICHHA W ACKIapandil O JMICH3WPOBAHUM, MPEICTABICHBI IO
anmpecy: http://www.itu.int/ITU-R/go/patents/en, rae taxxke cojiepkarcsi PykoBOAsIIne MPHHIHIBI [0 BHIMOIHEHHUIO
o6meit marenTHO# monuTuk MCO-T/MCO-R/MCO/MOK u 6a3a qaHHBIX nmaTeHTHOH HHpopManun MCD-R.

Cepun Pexomenganuii MCI-R

(TIpencrasneHsl Takxke B OHIaHOBOH hopme 1o aapecy: http://www.itu.int/publ/R-REC/en)

Cepus Haszpanue

BO CrnyTHHKOBOE paJliOBeLIaHUE

BR 3amuck U1 NPOU3BOJICTBA, APXHUBUPOBAHUS W BOCIIPON3BEACHUS; INICHKHU JISI TEJICBUICHUS

BS PanmoBemaresnbHast ciry»x0a (3ByKoBas)

BT PammoBemarensHas ciayx0a (TeIeBU3NOHHASN)

F DuKcHpPOBaHHAA CJIyk0a

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 DuKcHpoBaHHAs CIIYTHUKOBAA CITy>kK0a

SA KocMmuueckue npuMeHeHUs] 1 METEOPOIIOTHS

SF CoBMecTHOE UCTIOJIb30BaHUE YaCTOT M KOOPAWHAIIMSA MEXIy CHCTeMaMH (pUKCHPOBAaHHOM
CIIyTHHKOBOH! CITy’KOBI U (PUKCUPOBAHHOMN CITYKOBI

SM YnpaBieHue UCHIOIb30BAHUEM CIIEKTPA

SNG CrnyTHHMKOBBII cO0p HOBOCTEH

TF Ilepenaua curHanoB BpEMEHU U 3TAJIOHHBIX YaCTOT

\Y CrnoBapb U CBSI3aHHBIE C HUM BOIIPOCHI

Ilpumeuanue. — Hacmosawasn Pexomenoayus MCO-R ymeepoicOena Ha aHeIUliCKOM S3biKe
6 coomeemcmeuu ¢ npoyedypoul, usnodxicennou 6 Pesonoyuu MCO-R 1.
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Bce npaBa coxpanenbl. Hu oqHa 13 yacteld TaHHOW MyOIMKaIlid HE MOYKET OBITh BOCIPOHM3BEICHA C MOMOIIBI0 KAaKUX
OBl TO HU OBUIO CpeACTB 0€3 MPeaBaAPUTENHHOTO MUCBMEHHOTO pa3pemneHust MCD.
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PEKOMEHJAIIA MCD-R F.1249-5*

TexHu4yeckne U IKCILIyaTAIIMOHHBIE TPeOOBAHUSA, CIOCOOCTBYIOIIIHE COBMECTHOMY
HCIOJIb30BAHUIO YACTOT CUCTEMAMM CBSI3M MYHKTA C MYHKTOM B (PpMKCHMPOBAHHOM
CJIy:K0e M MeKCIYTHUKOBOM cayx0e B mojoce 25,25-27,5 I'T'y

(Bommpoc MCD-R 118/7)
(1997-2000-2009-2013-2015-2018)

Cdepa npumeHeHust

B Hacrosimieit PekoMmenanuy npuBOIUTCS MaKCUMaIbHAS IJIOTHOCTD 3.M.M.M. NIEPEAAIOIINX CTAHINMI CBA3U
MMyHKTA C MYHKTOM (pUKCUpOBaHHOH Ci1ykOb1 (PC) B HampaBIIeHUN TEOCTAIMOHAPHON CITyTHUKOBOW OpPOUTHI
Uit obecriedeHrsl BO3MOXKHOCTH COBMECTHOTO HCIIONB30BAaHUS YacTOT C MEXCITyTHHKOBOW CIyxk00il B
nonoce 25,25-27,5 I'Tu. B Hacrosmeit PexomeHmanuu 3TamoHHAas IUIOTHOCTh 3.M.M.M. YYHUTHIBAET
HEO0OXOMMOCTh Tepeladil Ha MUHUMAIIBHO TpeOyeMOM YpOBHE, B TO K€ BpeMs NpHUHUMAas BO BHUMAaHWE
WCIIOJIb30BaHNE aBTOMATHYECKOTO peryivpoBaHus mourHocTu nepepatyuka (APMII) na cranmusx ©C B
CIIy4asX MOSIBIICHUS OCAJIKOB.

KuroueBble ci1oBa

CHYTHI/IKI/I pPEeTpanCI U JaHHBIX, MECTOITOJIOKEHNA Ha 0p6I/ITe, 3.M.1.M., CIICKTpaJIbHasA IJIOTHOCTH

CokpameHus

ATPC  Automatic transmitter power control APMII  ABToMarudeckoe peryjaupoBaHHE
MOIITHOCTH IIepeiaTinuKa

DRS Data relay satellite CPJ CryTHUK pPETPAHCIAIMN TaHHBIX

e..rp equivalent isotropically radiated power 9.M.M.M  DKBHUBAJICHT H30TPOITHO M3JTy4yaeMou
MOIITHOCTU

FS Fixed service oC dukcupoBaHHas CIy)0a

GSO Geostationary-satellite orbit rco ['eocTanmoHapHas CyTHUKOBasi opouTa

CooteercrByromue Pekomennannu u Ortyerst MCI

Pexomennanus MCD-R F.758 [MapameTpbl CHCTEMBI U IPUHITUITBI pa3padOTKH KpUTEPHEB

COBMECTHOT'O UCIIOJIb30BaHUS YaCTOT WIIK COBMECTUMOCTH
POBBIX CHCTEM (PUKCUPOBAHHOW OECIIPOBOIAHON CBS3U
(UKCHPOBaHHOHN CITYKOBI U CUCTEM JIPYTHX CIYXKO U JPYTHX
HUCTOYHUKOB ITOMEX

Pexomennmanms MCD-R F.1333 Ornpezaenenue AEMCTBUTENBHOIO yria NOAbeMa OT CTAaHIIUU
(UKCHPOBaHHOH CITyKObI B HAITPABJICHUH Ha KOCMUYECKYIO
CTaHIIMIO ¢ yuyeToM aTMoc(hepHOH nudpakiiuu

Pexomenpaums MCO-R F.1404 MuHHManbHOE OcabiieHne P PaclpoCTPaHEHUH B
aTMOC(epHBIX Ta3ax il NPUMEHEHHS B UCCICIOBAHUIX
COBMECTHOTO HCIIOJIb30BaHHS YaCTOT CUCTEMaMHU
(UKCUPOBaHHOH CITyOBI M CUCTEMaMH paJuOBEIIATEILHON
CITyTHUKOBOM, IOJBUKHON CITyTHUKOBON M KOCMUYECKOH
Hay4YHOU CITyX0

Hacrostmass Pexomennmanust Obuta pa3paboTraHa coBMecTHO 7- u 5-if MccnemoBaTenbCKUMH  KOMHUCCHUSIMHU
IO PaIUOCBS3H, ¥ OYAYIIHE TIEPECMOTPHI JOIDKHBI OCYIIECTBIATHCS COBMECTHO.
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Pexomengauns MCD-R F.1509 TexHUUECKHE U SKCIUTyaTallHOHHbIE TPeOOBaHNUS,
CIIOCOOCTBYIOIIE COBMECTHOMY HCIIOIb30BAHUIO YaCTOT
CHCTEMaMH CBSI3H IIYHKTa CO MHOTUMH ITyHKTaMH
B (PMKCHPOBAHHOM CITy’kKO€ M MEXCITyTHIKOBOH CITy’KO€ B ITOJIOCE
25,25-27,51Tu

Pexomenmanus MCD-R P.526 Pacnpocrpanenue paaroBoJIH 3a cueT AupaKiiuu
Pexomenmanus MCD-R P.676 3aryxaHue B aTMOC(EPHBIX ra3ax
Pexomenpanns MCO-R SA.1155 3amuTHBIE KPUTEPUH, OTHOCSIIUECS K SKCIITyaTalluu

CIIYTHUKOBBIX CUCTCM PETPAHCIALUN JaHHBIX

Pexomennanus MCD-R SA.1276 3amura opOUTATBHBIX MECTOMOJIOXKEHUH CITyTHIUKOB
PETPaHCISIIUY JaHHBIX OT U3IIYYCHUH CHCTEM (PMKCUPOBAaHHOM
ciyx0bl, paboTaromux B mosnoce yactot 25,25-27,5 [T

Pexomenmanms MCD-R SF.765 [lepeceuenne ydelt aHTEHHBI PaIHOPEICHHON THHAH
C Op6I/ITaMI/I, HCIOJIBb3YyEMbIMHU KOCMUYCCKUMU CTAaHIIUAMU
(hMKCHPOBAHHOW CITyTHUKOBOU CITY>KOBI

Accambnes paguocssizu MCO,

yuumbvleast,

a) 4To Tosnoca gactoT 25,25-27,5 I'Tu pacnpeneneHa MEKCIIyTHUKOBOH CITy:)KOe M (MKCHPOBAaHHOM
ciyx0e Ha IepBUYHON OCHOBE;

b) YTO 3Ta M0JI0Ca YACTOT HCIOJIB3YETCS B CIyk0€ KOCMHUYECKUX HCCIICJIOBAHUN M B CIIyTHHUKOBOM
cIry>k0€e uccieIoBaHus 3eMITH Il OOpAaTHBIX MEKCITYTHUKOBBIX JIMHUH CBS3U CO CITyTHUKAMH PETPAHCIISALIUH
nanabix (CP/I) Ha reocranmonapHoii cirytHHKOBO# opbute (I'CO);

c) YTO B HEKOTOPBIX MEPEAAoUMX CTaHIMSIX (GUKcupoBaHHOH cinyxObl (PC) MoxkeT OBITh
HCIIOJIb30BAaHO aBTOMAaTHUECKOE peryiaupoBaHHe MourHocTh nepenatunka (APMII) mist ymeHbpmieHUs ux
9KBUBAJIEHTHOW H30TPOITHO N3Ty4aeMOW MOITHOCTH (3.M.M.M.) B YCIIOBHSIX SICHOW TTOTO/IBI;

d) YTO CyMMapHas IOMeXa OT OOKOBBIX JIEHECTKOB AHTEHH OOJBIIOrO KOJHYECTBA MEPEAArOLINX
craniit ®C, kotopeie He HampasieHsl Ha CPJl, Oyzer NOMyCTHMOH, HO YTO CBfI3b C IJIABHBIM JIy4OM
onuHOYHOU mepenaromeit craniimu PC, xkoToperii HampaeineH Ha CPJl, xak cuuTaeTcs, MOXET CO34aTh
BO3MOXHYIO CEpPbE3HYI0 cuTyanuto nomex (cm. Ilpunoxenue 1);

E) 4TO, B TO BPEMs KaK IJI SKCIUTyaTallu CBCPXNPOTAIKCHHBIX mHud OC TpeGYIOTCH ITOBBIIICHHBIC
3HA4YCHU IIJIOTHOCTH 3.M.U.M., OTHU JIMHUH 00BIYHO pa60Ta}0T IIpr HYJCBBIX YTIJiaX MECTa WUJIN BOIM3H HHX,
IIpU KOTOPBIX ocnallleHHE B aTMoccpepe CYIICCTBEHHO YMCHBIIACT BO3MOKHBIC [IOMCXU;

f) YTO NPH ONpPENENEeHHBIX OOCTOSTENbCTBAX TOMOrpadusi U MCKYCCTBEHHBIE CTPYKTYPbl MEIIAIOT
nznydeHuo @C B CTOPOHY KOCMHYECKOTO TIPOCTPAHCTBA MM BHOCST CYIIECTBEHHOE OcalJIeHue Ha Tpacce
pacnpocTpaHeHHs BO3MOKHBIX TIOMEX;

Q) 4yTo 415 ocialieHus momex oT minydeHuil cucrem ®C B Hampasnenuu cucremM CPIl B oGeunx
ciry)x0ax MOTYT MIPHUMEHATHCS METOBI CBEICHUS TIOMEX K MUHUMYMY,

npusHaeas,

a) yto B Pexomenmammmun MC3-R SA.1155 pexkomenayercs, 4ToObl MaKCHMalbHBIE YpPOBHH
CYMMapHOH CHEKTPajJbHOH IUIOTHOCTH MOIIHOCTH IIOMEX, NpPUHUMaeMbiXx B moyioce 25,25-27,5TT1
reocraroHapubiMu CPJ] B MeXCIyTHHUKOBOU City)x0e, He mpesbimanu —178 ab(Bt/k[') mns Oonee yem
0,1% BpemeHu;

b) yto Ha ['CO wucnome3yercs orpanwdeHHoe KommdectBo ceteit CPJl, mepednciieHHBIX
B Pexomenmanimu MC3-R SA.1276 (cm. [Ipumeuanue 1);
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c) yro B Pekomenmaumu MCDO-R F.758 mnpeacraBieHo Oojbplioe 4YHCIO MapaMETPOB CHUCTEM
(ukcupoBaHHON  OECIPOBOTHOW  CBsI3H, OOOOIECHHBIX HAa OCHOBE PEIPE3CHTATUBHBIX  CHUCTEM
IUI KOHKPETHBIX TUala30H0B 4YacToT,

peKomeHOyem,

1 YTOOBI MAKCHMAJILHBIN YPOBEHB 3.U.M.M. B TIPEJIe/IaX MIMPUHBI TOJOCHI KaHana Takoi craniuu OC
ObUI, KOrJa 93TO MPAKTUYECKH  BO3MOXKHO, B  CaMOM  HM3KOW  CTCICHH  HEOOXOIUMBIM
JUTSL yIOBJIETBOPUTENBHOMN pabOTHL;

2 4TOOBI B OTHOIIEHUU MecTomnooxkeHuit Ha ['CO, ykazanHbX B Pexomenmaruun MCD-R SA.1276
(cMm. [Tpumeyanue 1), BBIMOTHSIOCH CIENYIOIIEE:

21 IUIOTHOCTh 3.M.M.M. Takoi crtanimuun PC B HampaBleHHH BBINICYKA3aHHBIX MECTOIOJIOKCHHUH,
HacKOJIKO 3TO IMPaKTHYECKH BO3MOKHO, He TpeBblmana +24 nbBt B moboi mosnoce mmpuHO 1 MITK
(cm. [Ipumeyanue 2);

2.2 B YCJIOBHSX, KOTJa Ha ydacTKe MexAy nepeparomed u npuemHod cranuuamu OC mpoucxomut
ocnabieHne CUrHajla W3-3a2 OCAJIKOB, Ha TEpeAarolleil CTaHIIMKU MOXHO ObuIo mcmonb3oBaTh APMII mns
MOBBIIIICHHS €€ MOITHOCTH TIepe/lavyl Ha BENUYHMHY, HE MPEBBIMIAIOIIYI0 YPOBHS O0CIa0IeHus U3-32 0CAAKOB,
Tak 4TOOBI IUIOTHOCTh €€ 3.M.M.M. B HampasicHuu Mecronojioxenuii Ha ['CO, yka3aHHBIX BBIIIE, HE
npessimana +33 nbBT B mro60i nonoce mupunoit 1 MI'm;

2.3 eciu ocialJeHHe CUrHaia B aTMOCc(epe B HAIIPABJICHUU Ha BBINICYKAa3aHHBIC MECTOIOJIOKEHUS Ha
I'CO, paccuutanHoe ¢ TpUMEHEHHEM Ipolenyp, u3noxeHHbXx B [Ipmnoxenuun 1 k Pexomennaruu
MCD-R P.676, u ¢ yderoMm yriia MecTa B HalpaBICHWH HAa STH MECTOIOJNIOXXEHHS Ha OpOUTE, BHICOTHI
nepenatouierd anreHHsl PC 1 nHGOPMALUMM O MECTHOM CPEIHEM YPOBHE COJCP)KaHHUS BOASHBIX NApOB B
caMblii cyxol Mecsll ToJla M O JIPYT'HX METCOPOJIOTHUECKUX napamerpax (cM. [Ipumedanue 3), mpesbliaeT
3 b, To Takoe NPEeBBIIEHNE MOXKET IPUMEHATHCS KaK yBEIHMUCHHUE TNIOTHOCTH 3.M.u.M. cTaHimu OC;

24 ecau 30Hbl @peHensa Ha Tpacce OT Takod mnepeparomieil craHuun @OC B HampaBlIeHUH
BBIIIIEYKa3aHHBIX MECTOIOJIOKEHNUH Ha OpOUTE TONHOCTBIO MJIM YaCTHYHO 3aTEHEHBI, TO TUIOTHOCTH 3.H.H.M.
B 9TOM HaNpaBJICHUH MOXXET OBITH YBelMYeHA Ha BEIMYUHY, PACCUUTAHHYIO C HCIOJIB30BaHHEM METOJIOB,
n3noxeHHelx B Pexomenganmm MC3-R P.526, mpu nHamiexamem ydere armocdepHoil pedpakunu Ha
nanHo# Tpacce (cMm. Pekomenpammio MCD-R F.1333);

25 B [lpunokeHnn 2 ONUCHIBAETCS METOJ, KOTOPBIM MOKET HCIIOIB30BATHCS IS pacdera YIJIOB
pa3HOCa OTHOCUTEIBHO KOHKPETHBIX MecTononoxenuid Ha ['CO;

3 YyTO JIJIs1 BCeX Ipyrux mecronoyioxenuit Ha ['CO:

3.1 TUIOTHOCTH 3.M.1U.M. Takoi ctannnu @C B Hanpasnennn Ha ['CO He mommkna npeBbimarh +33 1bBT
B IM000i#1 mosnoce mupunoit 1 MI';

3.2 B Ilpunoxenun 2 x Pexomenmaumu MC3-R SF.765 omnwuceiBaeTcs METO, KOTOPBIA MOXET
WCIIONIBb30BAThCS JUISI pacueTa yrioB pazHoca otHocutenbHo ['CO (cm. [Ipumeuanue 4);

4 ueTsipe [Ipumedanus 1, 2, 3 u 4, HIKe, SABISIOTCS YaCThIO HACTOsIIEeH PexomMeHnanuu:

[NPUMEYAHUE 1. — B Pexomenmammmu MC3-R SA.1276-4 ykazaHbl cleAyrollde TO3WIMH HAa TeOCTAIlMOHAPHON
opOwure:

9°B. 1., 10,6°B. 1., 16,4°8B. 1., 16,8°8B. 1., 20,4°B. 1., 21,5°B. 1., 47°B. 1., 59°8B. 1., 77° B. 1., 80°B. 1.,
85° 8. 1., 89°B. 1., 90,75° B. 1., 95°B. 1., 113°B. 1., 121°8B. 1., 133° B. A., 160° B. 1., 167° B. 1., 171° B. 1.,
176,8° 8. 1., 177,5°B. ., 12°3. 0., 16°3. 1., 32°3. 1., 41° 3. 0., 44°3. 1., 46° 3. 1., 49°3. 1., 62°3. 1., 139°
3. 1., 160° 3. 1., 164,2° 3. 1., 167,5° 3. 0., 170° 3. 1., 171° 3. 1., 174°3. 1.

IIpu mepecmotpe Pexomenmanmu MCD-R SA.1276 B nenax mobasneHus HOBBIX MecTtomoioxenuit CPJ] Ha opOure,
3alMTa KOCMHYECKMX CTaHIMH B O3THX HOBBIX OPOMTAIBHBIX CIIOTaX B IlepecMOTpe HaHHOH Pexkomenpanmn
npuMeHsiercss Toiabko K cTaHmussM @OC, yCTaHOBIEHHBIM IOCIE JaThl BCTYIUIEHUS B CHIIy I€PECMOTPEHHOU
Pexomennannun MCD-R SA.1276.

IMPUMEYAHUE 2. — Bo3moxxubie nomexu cryTtHukam CPJ] co cTOpoHBI (DHKCHPOBAHHBIX CHCTEM OECIPOBOIHOM
CBSI3U TyHKTa C IYHKTOM, TPEBBHINIAIONINE TMpeaeIbHble YPOBHH TUIOTHOCTH 3.M.W.M., yKa3zaHHbIe B M. 2.1 pasmema
pexomerOyem, MOXXHO YMEHBIINATH IIyTEeM HEIOMYIICHUS WCIONB30BaHuS LeHTpanbHbIX yactoT CPJI, ecmu 3to
B03MOXKHO. Tpebyercs nanpHelIee H3y9eHUe STOr0 METO/Ia OCITa0JICHISI TOMEX.
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[MPUMEYAHUE 3. — B Pexomennammun MCDO-R F.1404 mpemnaraercss oleHKa ypOBHS OClablicHHS B aTtMocdepe
C UCTIONTF30BAHMEM TTOIPOOHOI WHPOPMALIMK O MECTHBIX METEOPOJIOTHUECKUX TapaMeTpax B mojoce 25,25-27,5 I'Tm.
B Tex cnyuasix, korjga Takas WH(QOpMAIUS OTCYTCTBYET, Ha BPEMCHHOW OCHOBE IpeIaraercsl IMpocTas MpoLeaypa,
KOTOpasl MpearnojiaracT MPUMEHEHUE YIPOIICHHBIX KIMMATHYCCKUX Mojened. JlaHHbIi MeToJ TpeOyeT NanbHEHIero
W3yYeHHUS. AJMUHUCTpANWSAM, IIONYYUBIIMM HMHDOPMAIIMIO O MECTHBIX METEOPOJIOTHUECKHX Mapamerpax st
WCTIONB30BaHUS NPU OICHKE OCIaONeHWs B Ta3ax, IpeajaraeTrcs NpenocTaBuTh 3T HanHele B MCO-R (ocobeHHO
B 3-10 U 5-10 MccenoBaTensCckiue KOMUCCHHI TI0 PAIHOCBSI3H).

[NPUMEYAHUE 4. — Pekomenparst MCO-R SF.765 Oputa nepBoHadansHO pa3zpaboTaHa Ui YKa3aHUS TOYHBIX pa3HOCOB
BIUIOTH 110 2 rpagycoB. CrieyeT OTMETHTh, YTO MCIIOJIb30BAHHBIH B 3TOi PeKoMeHmayu anroputM AeHCTBUTENCH TaKKe

TIPU yBeNWYEHNH BIUTOTH 10 10 rpamycoB myTem ncnons3oBanust B = 10 rpaxycos B 1. 1 Ilpunoxenus 2 k Pekomennarwm
MCD3-R SF.765.

Ipuioxenue 1

MaxkcuMaJibHasl IVIOTHOCTD 3.H.M.M. IlepeJaTYNKOB CHCTeMbI 6eCIIPOBOIHOM
(puxcupoBaHHOM CBS3M IIYHKTA € IYHKTOM, padoramomux B noJjoce 25,25-27,5 I'T'n,
COBMECTHO MCII0JIb3YEeMOM ¢ MEeKCITyTHUKOBOM CJ1yK00i1

1 Beenenne

B nannowm IIpunoskeHnn MPUBOAUTCS KPATKOE ONMMCAHUE PE3YIHTATOB aHAIM30B, KOTOPHIC MOKA3BIBAIOT, YTO
KpUTEpUN 3amuThl, MpenacTaBieHHbie B Pexomenmamun MCDO-R SA.1155 mms CPJl, moryt OwiTh
YIOBJICTBOPEHBI, 32 UCKJIFOUCHUEM CJIydasl CBSI3U IJIaBHBIX JIYYCH NMPH WU3IYYCHHSX CTAHIUN OeCHpOBOIHON
(PMKCUPOBAHHOM CBS3M MMyHKTA C MTyHKTOM.

2 Moaed CHCTEMBI

2.1 PaszBepThiBanne ctannuii @C 1411 ¢BA3M MYHKTA ¢ MYHKTOM B moJioce 25,25-27,5 I'T'y

Crenyrommue mpennosioxXKeH s, Kacaloyecss TEXHUYECKUX M KCIUTyaTallMOHHbBIX XapakTepHCTUK cTaHuuid PC

JUIS CBSI3U ITyHKTA C IMTYHKTOM, 3KCTParoIMpOBaHbI UCXO/S U3 CYLIECTBYIOMINX cUcTeM auarna3oHa 23 [T

— IIpennonaraercs, uto Mo BceMy MuUpy B mojoce 25,25-27,5 I'Tn (nmanazon 26 I'Tiy) paboraer
100 000 mepemaTanKoB.

— OrxngaeMoe pacnpeeieHne ypoBHEH MIOTHOCTH 3.1U.M.M. IePEJaTIUKOB!

*  mpeanonaraetcs, uro 6osee 70% Bcex ymuuit ®C B nonoce 25,25-27,5 I'T1 Oynyt padorath
Ha ypoBHSX HIXKe +24 nb(B1/MI'm);

e mpeamonaraetcs, 4ro MeHee 25% Bcex JuHMi ®C Oyayr paboraTh B JUara3oHe
ot +24 nb(B1/MI'1) o +33 nb(B1t/MI'11);
e mpeamnonaraeTcs, yro MeHee 5% Bcex sumHuA DC OyayT paboTaTh Ha YPOBHSX BBIIIE
+33 nb(B1/MI'm).
— Opnna yacrorta Ha nepegatuuk. [lonoBuHa nepenaTyukoB paboTaeT B "IpsMBIX" KaHaNax, a Apyras
MoJIOBMHA — B "00paTHBIX" KaHaaX.

- Pa3merienne  4acTtoT  paJMOCTBOJIOB B  COOTBETCTBMM ¢  Pexomenmaipmeir MCO-R F.748
(pekoMeHyeMblii AMana3oH 3HAYEHWH MIUPHHBI MONOCHl KaHama oT 112 MI'm mo 3,5 MI'm u
25MI'n, a B OymymemM uMeeTcs BO3MOXHOCTH JI00aBieHHS Tojoc mmmpuHoi 1,75 Ml
u 1,25 MI'n).

- Paboune xaHamnbl pacpenessitoTes 1o MoJ0Ce YacToT.
— Vbl MecTa 00BIYHO HaxoATCs B npeaeax 0°—5°,
— JmHa Tpaccsl 00BIYHO COCTABISAET 2—5 KM.

— Hns noctrxenns roroBHOCTH 99,999% B nuamaszone 26 I'T TpeOyercs Hanmume OOMBIINX 3aM1acoB
Ha 3aMUpaHue B JOXKJIE.
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- prngIe OnepaTopbl CUCTEM @C AJId CBA3U IIYHKTA C IMYHKTOM BCC YalllC MPUMCHAIOT BAPHAHTHI
HAaUMEHBIIIEH BO3MOXHOM MOIITHOCTH nepeaaT4uKkoB, JIsI TOTO YTOOBI YMEHbIIUTE PACCTOAHUC
IIOBTOPHOT'O UCIIOJIB30BaHUA YaCTOT.

- B macrosmee BpEMA HMECTCA JIMIIb HE3HAYUTCIBHOC KOJIMYECTBO BHUIOB 060pyILOBaHI/IH,
CHa0OKEeHHBIX CXEMOI aBTOMATHUECKOTO peTyiinpoBaHus MOIIIHOCTH.

2.2 Pa3zpepTbiBanne CPJ/l, ucmoJb3ylOmUX JHMHUM CBSI3H KOCMOC-KOCMOC MEKCIYTHHKOBOI
CIYKOBI

Huxe npuBomsaTcs KpaTKHe CBEICHHS O TEXHHYECKMX W JKCIUIyaTallMOHHBIX Xapakrtepuctukax CPJI,
KOTOpBIC JIOJDKHBI 3KCIUTyatupoBaTh areHTCTBO NASA B Coenunennbix lllTarax Amepuku, EBponeiickoe
kocmmueckoe areHTtctBo (EKA), Poccuiickoe kocMmmdeckoe areHTCTBO W HammoHaiapHOE areHTCTBO
KocMudecknx pazpadbotok Anonuu (NASDA) u koTOpbie OyAyT HCIIOBb30BaTh JIMHUU CBA3H KOCMOC-KOCMOC
B quamnasone 26 [T

— MecTrormnonoxxeHus: Ha opouTe ykazansl B Pekomenmanmu MC3-R SA.1276.
- Tunuunsie xapakrepuctuku CP/I:

. HMMEIOTCS JIBE aHTEHHBIC OJHOCTAHIIMOHHOTO JIOCTYIMA C OOJBIIMM KO3()OUIIMEHTOM YCHIICHUS,
MHUKOBOE 3HaUeHUe ycuieHus 58 nbu;

*  IIMpHHA JTy4a MPUEMHOM aHTeHHbIE 10 YpoBHIO 3 1b coctaBnseT menee 0,2 rpagyca,

° IMpueMHass aHTCHHAa MOXET OJHOBPECMCHHO NPHUHHUMATL OAWH O6paTHbIﬁ CHUT'HAJI B JUaIlla30HE

20/30 I'T'y;

* mymoBas Temmeparypa npuemHuka CPJI T=703K (mmorHocts 1Iyma paBHa
—-140,13 nb(B1/MI'n));

*  CKOpOCTH Iepefayd IaHHBIX MO oOpaTHOMY Kanamy: 1 kbut/c — 300 MoOut/c B monoce
mupuHou 225 MI';

*  CKOpOCTH Iepefayd IaHHBIX MO oOpaTHOMY Kanamy: 1 kbut/c — 800 MoOut/c B monoce
mpuHoi 650 MI'w;

*  HacTpamBaeMas IeHTpaJbHas YacToTa mpuema ¢ marom 25 Ml (wim menee).

- Lentpansabie wactotsl CPJl, BEIOMpaeMble B COOTBETCTBHM C pPEKOMEHAAUUSMH ['pynmbl o
BompocaM (DYHKIIMOHATBHOW COBMECTHMOCTH KocMmmdeckux ceteid (SNIP) mns oOmmx oOpaTHBIX
karaioB CP/l, paBuer: 25,60 I'Tm, 25,85 [T, 26,10 I'Tm, 26,35 I'Tm, 26,60 I'Tn, 26,85 I'T,
27,10 I'T'y mmm 27,35 I'T'w.

B CPJl cymectBytomero mokoseHus auanazoHa 26 ['T1l MeToasl yMEHBIICHHsI MMOMEX HE H3ydaluch
U HE BHEPSUIHCH.

3 OneHka moMex

3.1 Kputepun 3ammrsr CP/{

B Pexkomengaunn MCDO-R SA.1155 "Kpurtepun 3amurel, cBI3aHHbIE C pabOTO#l CIyTHUKOB PETPAHCIISILIUU
JaHHBIX" PpEKOMEHIYyeTcsl, 4YTOOBl MaKCUMaJbHBI YPOBEHb CIIEKTPaJbHOH IUIOTHOCTH MOIIHOCTH
CYMMapHBIX TTOMEX OT BCEX MCTOYHHKOB, NpeBbIMaeMblii B TeueHne He Oomnee 0,1% BpemMeHH, COCTaBISUT
—178 ab(B1/x['m) B momoce 25,25-27,51T1 (3T0 3kBuBanmeHTHO ypoBHIO —148 nb(Bt/MI'm)). Jlanubid
ypoBeHb ocHOBaH Ha oTHomeHnn I/N = —10 1b u ymensuiennu 3amaca Ha juann Ha 0,4 1b. Pexomenmyemas
MaKCHUMajlbHas IMIMPHHA 3TAJIOHHOM moiyockl cocrtaBimsieT 1 kl'm. KpuTepuw 3amurthl mepecuuTHIBAIOT B
MaKCHUMaJIbHBIA YPOBEHb IUIOTHOCTH 3.M.M.M. nomexu ot @C, paBueid 13,5 nb(B1/MI'n), B HampaBieHun
CP/1, ectm mMeeT MeCTO CBSI3b Uepe3 TIIABHBIH JIy4, Kak TTOKa3aHo B Tabmuie 1.
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TABJINIIA 1

MaxkcuMaiabHasi IJIOTHOCTH 3.U.U.M. ToMexu oT ®@C
B HanpaBJjienuu CP/l npu cBsA3u yepe3 riaBHbIM Jy4

ITnotHOCTH 3.11.M.M. @C (nb(B1/MI'1M)) 13,5

ITotepu B atmocdepe (ab) 3

[otepwu 3a cuer nomsipuzanuu (1b) 3

[Totepu B cB0G0gHOM TIpOcTpaHcTBE (1b) 2135

[MukoBoe ycunenue nmpuemHor anteHHs! CPJ1 (nbu) 58

MakcumanbHasi II0THOCTh oMexu (ab(B1/MI'm)) -148
3.2 IMomexu npu cBA3M Yepe3 IVIABHBI JTy4

Kpurepun nomex npu cBs3u uepes INIaBHbBIHN JTyd BKIIOYAIOT:

- JOMYCTUMBI NpENeiabHBIA YpOBEHb IUNIOTHOCTU »3.M.U.M. OT ®OC, KOTOpBId yAOBIETBOPSET
kputepusam 3ammTtel CPJl, mpuBenennsM B Pekomenganmn MCO-R SA.1155;

— BEPOSITHOCTh MOSBJICHUS IIOMEX B IJIABHOM JIyue. J[OImyCTUMBII mpenenbHbId yPOBEHb MIIOTHOCTH
3.u.u.M. 0T ®C paccuuThIBaeTCsI UCXOIS U3 MPEANOJIOKEHUS O HAIMYMU MOMEX B COBMELICHHOM
KaHasie B HarpaeieHun Ha opouty CPJl Oe3 HaknoHeHus. OneHKa BEPOSITHOCTH TOSIBICHUS TOMEX
B TJIAaBHOM JIy4€ OCHOBaHA Ha YCIIOBHSX pabOTHI JBYX CUCTEM.

Cny4yaii n3nydyenus: panuopeneiinoil cranuuu ®C B HanpaBineHuu Ha CPJl u cBsi3u yepe3 INIaBHBIA JTy4
aaTeHHbl CPJ] ¢ BrIcOKMM K03 (PHUIIMEHTOM YCHUIICHHS pacCMaTpHUBAETCs /IS TUana30Ha ypPOBHEH IIOTHOCTH
9.1.1.M. PC3YHI)T3TI)I IIPUBCACHLI B Ta6JII/IHC 2, B KOTOpOfI IMOKa3aHO, YTO CIICKTpaJibHaA IJIOTHOCTDH 3.U.U.M.
ceerme 13,5 nb(BT/MI') B mpenmoyioKeHUH CYIIECTBOBAHHUSA TOTEPh 3 Ob BCIEACTBHE MOTJIOMICHUS B
aTMocdepe u oTeps 3 b Ha MOISIPU3ALKIO IPUBEIET K O0Jiee BEICOKOMY YPOBHIO IIOMEX, 110 CPABHEHHIO C
ypoBHeM, ykazaHHbIM B Pexomenmammu MCO-R SA.1155, ecnn mMeeT MECTO pacrloioKEHHE MO TMPSMOR
JIMHUH.

TABJINIIA 2

BeanunHa npeBbIIeHAs KPUTEPHEB OMeX B 3aBHCUMOCTH OT INIOTHOCTH 3.M.1.M. PC,
u3zjayyaemoii B HanpaBjaennu CP/{

ITnotHOCTH 3.1.1.M. ®C (nB(B1/MI'1M)) 13,5 24 33
VYcusenue aHTEHHBI IPUEMHHKA KOCMHUUYECKOTO 58 58 58
anmapara CPJ1 (nbu)

ITotepu B cB0OOHOM TIpOcTpaHCTBE (Ab) 213,5 213,5 2135
[MTorepu B atmocdepe (1b) 3 3 3
[MoTtepu Ha nosxspuzawuio (1b) 3 3 3
Mommnocts nomex, | (ab(B1/MI 1)) -148 -137,5 -128,5
Kputepun makcumansHbIx momex (1b(B1/MI 1)) 148 -148 -148
Kpumepuu, npesviuuaemvie na (05) 0 10,5 19,5

Crenyer OTMETHTD, YTO B HEKOTOPBIX KIMMATHUYECKUX YCIOBHSIX MPH Oojiee BHICOKUX yIJIaXx MECTa IMOTEpPH
B atMoc(epe MoryT ObITh HIDKE 3 1b.

MopenupoBaHue MNpPOBOAUIOCH JJIsl OLIEHKH MOMEX B 3aBUCHUMOCTH OT IpolieHTa BpeMmeHu, korga CP/]
ClieqyeT TO TPaeKTOpPWHM CHYTHUKAa Ha HU3KOH okomozemHoit opbute (LEO). Jlns anammza momex
B 3aBUCHMOCTH OT NPOIIEHTa BpPeMEHH HEOOXOJMMO CMOJICITUPOBATh OpOUTANBHBIN moneT cryTHuka LEO.
Hcnonp30Bascs menslii psj yrioB HaKJIOHEHUs s cinyTHukoB LEO. B xaxaom cirydae moyirora Ha3eMHOU
CTaHIIMM YCTaHaBIIMBajach Tak, 4roObl CPJl Haxomwics B TJIaBHOM JIyde aHTEHHBI HA36MHOHN CTaHIIWH,
HaIpaBJICHHBIM B TOPU30HTAITHHOM IJIOCKOCTH.
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beimu  ocymiecTBieHBl TpU Pa3NUYHBIX BUAA MoJEAUpoBaHUA. [IpONOKUTENBHOCTh KaXKIOTO BHIA
MoaenupoBaHus coctaBmsuia 100 mueit ¢ marom mo Bpemeru 0,1 MuH., U AT KaXKAOTO IIara pacCYUTHIBAICS
YPOBEHb NMPUHUMAEMOW MOMEXH OTHOCHTENHHO YPOBHA, MPHUHHMAaeMoro aHTeHHOW npuemHuka CPJ] mpu
CBSI3U [0 OCHOBHOM ocH. MoJienupoBaHre OCYIIECTBISIIOCH A TPEX CIy4aeB; €ro pe3yiabTaThl MPUBEICHbI
Ha prucyHKe 1. DTH ciIy4an TaKOBBI:

Cnyuaui I BbICOTa OPOUTHI HU3KOJETALIECTO CIyTHUKA MoJb3oBatens 300 kM, HakiIoHeHne 85° U mMpoTa,
Ha KoTopo# pacnonoxena cranius OC, 50°;

Cnyuaii 2:  BbICOTa OPOMTHI HU3KOJETAIIECTO CIyTHHKA Nonb3oBaTens 300 kM, HakioHeHHe 65° U mMpoTa,
Ha KoTopoi pacronoxena cranmust OC, 60°;

Cnyuaii 3.  BbICOTa OpOUTHI HU3KOJETANICTO CIyTHUKA mosk3oBarens 300 kM, HakimoHeHwe 28,5°
¥ IIIUPOTa, Ha KOTOPOH pacmoioxkena craumms OC, 28,5°,

IIpuBeneHHble Ha pUCyHKE | KpUBBIE MOTYT HCIIOJIB30BATHCS AJISL ONPEENCHHS CHEKTPAIbHON IIOTHOCTH
3.M.U.M., TIOJIyYCHHOH B YCJIOBUSIX PAaCHpPOCTPaHEHHs PaIUOBOJIIH B CBOOOIHOM MPOCTPAHCTBE, KOTOpas
o0ecreynT, YTOOBl MOIIHOCTH momex, mpuHumaeMblx CPJI, He mpeswimana ypoBus —148 nb(B1/MIm)
B Teuenne Oonee 0,1% Bpemenu. Pacuersl cBeneHbl B Tabnmie 3, U3 KOTOPOW CIIEAYET, YTO CIIEKTpalbHAs
IUIOTHOCTh 3.M.U.M., TpeOyemast 1j1sl yOBICTBOPEHHS KPUTEPUEB 3AIUUTHI, ABISIETCS (QYHKLIMEH mapaMeTpoB
opoutsl cnytHuka LEO, mo xotopoi#t ciemyer CPJl, m mectomonoxxeHus mepenaromeit cranimn OC.
[IpuemiemMblli ypOBEHb CHEKTPAJIbHON IUIOTHOCTH 3.M.M.M. JEXKUT B mpeaenax ot 31,5 ab(Bt/MI'm) mns
coyqas 1 mo 17,5 ab(Bt/MI'n) misa ciydas 3. [lns menedt maHHOW PexoMeHmanmwm mpuemMiieMo eIuHOe
3aaueHne 24 nb(Bt/MI'm). CrnexTpaibHas IJIOTHOCTH 3.M.A.M. IOJY4Y€HAa B YCIIOBHUSX PaCIpOCTPAHEHUS
pazruoBOJIH B CBOOOTHOM TIPOCTPAHCTBE.

Hexortopeie ycioBusi paOOTBHl CYHIECTBEHHO CHIDKAIOT BEPOSTHOCTH CO3/AaHUsl moMex co cTopoHbl OC
cnyTHUKY CPJl ¥ UX BIUSHUS, HAIPUMEP:

- pacnpeneneHne ypoBHe# mioTHocTH 3.M.U.M. @C (cM. 1. 2.1), KOTOpoe MOKa3bIBaeT, YTO MEHee
30% cuctem @C, BeposiTHO, pabOTAOT ¢ peAeNTbHBIMA YPOBHAMH BhIme +24 nb(B1/MIm);

— Pa3IMYHBIA MPOLEHT HCIOJIb30BaHUS 1MOJI0ckl 9acToT B cucteMax ®C u CPJl (cM. Tabmuiy 5),
KOTODBIM IOKa3bIBAa€T, YTO TOJBKO OKOJNO 4% ciydaeB MOSBICHHS CBS3M 4Yepe3 NpsIMOM Jyd,
BEPOSATHO, IPUBOAUT K IOMEXAM;

— OpHEHTUpPOBaHUE aHTEeHHBbI nepenarunka ®OC kak Mo ciydyailHOMY YIdy a3suMyTa, KOTOPBIH
paBHOMEpHO pacmpeneneH B mpenenax oT 0° go 360°, Tak ¥ M0 paBHOMEPHO pacHpeeIEHHOMY
ciyuyaitHOMY yTiTy MecTa B mpeaenax Mexay 0° u 5° (cm. mm. 3.1 u 3.3 gannoro Ilpunoskenws), 4To
JIOTIOJIHUTENBHO CHMXKAET BEPOSTHOCTH CBSI3U 4Epe3 INpsIMOM Jyd, IO KpalHeW Mmepe, Ha TpH
MOPSIIKA BEIMYNHBI.

Pe3ynbTUpyIONas BETMYMHA BEPOSTHOCTH MOSBICHHS CBSI3U 9€pe3 NPAMOIL JIyd cocTaBiseT meHee 107>,
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PUCYHOK 1

HpOllel-lT BPEMEHHU NPEBLIMICHUSA OTHOCHTEJHHOI MOIITHOCTH MOMeEX
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ITporneHT BpeMeHH P EBBILICHUS OTHO CHTEIBHOTO yPOBHS
MOIIHOCTH (JTIOTapU(MHIYeCcKas IIKaa)
F.1249-01

TABJIMLIA 3

Pe3yabTaThl pacueToB 1JIs1 ONpeesieHUsl JONYCTHMOM ClIeKTPAJIbHOM IVIOTHOCTH 3.M.U.M.
uziayuyenuii cranuuii @C B Hanpasjenun CPJ]

MoOIIHOCTH OTHOCHTEJIBHO
MOIITHOCTH B IJIABHOM JIy4e IlnoTHOCTB 3.H.1.M. JomycTumasi IJIOTHOCTh
Cayuaii Ha yposHe 0,1 npoueHTHIA s 3.U.U.M.
(cm. pucynok 1) I = -148 nb(B1/MTI'n) (nB(BT/MTI'1))
(ab)
-18 13,5 31,5
-9 13,5 22,5
3 —4 13,5 17,5
3.3 CymMMapHbIe ToMexHn

MakcuManbHasi IUIOTHOCTh 3.M.M.M. Obllla TIONyY4eHa C YYeTOM MAaKCHUMAaJbHBIX 3HAUYEHHH B KaKIOM
Uarna3oHe paclpelesieHHs] IUIOTHOCTH MOIIHOCTH TepeAaTdyuka paauoperneiinoit cranimun DC,
npuBeneHHOro B M. 2.1 Hactosamero llpunoxenus. CpenHee B3BEIIEHHOE 3HAYEHHE PACIPENEIICHUS AJIA
HaUXyJIIero ciy4yas OOECleunMBaeT YpPOBEHb IUIOTHOCTH 3.M.M.M. 36,2 ab(Bt/MI'm), kak moka3aHo
B Ta0mie 4.

TABJINIIA 4
IIpennosiaraemoe pacnpenejieHne ypopHel IVIOTHOCTH 3.H.M.M. iepegayn ©C
50% 26 nb(B1/MI'n) 398 Br/MI'y
40% 33 nb(B1/MI'm) 1995 Br/MI'u
10% 45 nb(B1/MTI'1) 31623 Br/MI'n
B3BemeHHoe cpenHee 3HaUeHUE 36,19 nb(B1/MI'1)
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Uucno MCTOYHUKOB TOMEX B COBMEINCHHOM KaHaje OBbLIO IMOJIyYeHO HAa OCHOBE MOJICNIA Pa3BEPTHIBAHHS
CUCTEMBI, onucanHol B 1. 2.1 Hactosimero [lpunoxenus. [lo ouenkam, B monoce 25,25-27,5 I'Ty mo Bcemy
MHUpPY MOXeT ObITh pasBepHyTo 10 100 000 mepenatunkoB ®C. Ha ocnoBe mpumepa "Hemenxoro rmaxa",
npuBeneHHoro B Pexomengarum MC3-R F.748, MOXHO TIPEIITOIOKUTE, YTO HMEETCS:

— 50 000 mepenaTYMKOB B HIDKHEH MOJIOBUHE TONOCHI (25,56-26,06 ['T);
- 50 000 mepenaTynkoB B BepXHEil MoJ0BHUHE MONOCH (26,68—27,18 I'T').

Pacnipenenenue kaHaJIOB, HCIOJNB3YeMOE TPU MOJEIUPOBAHUU 1O MeToAay Moute-Kapio, npuseneHo B
Tabnuue 5 mig ogHoro cermenra moaockl 500 MI'ty B mnane tumna "Hemerkoro miana". M3 o0iiero uucia
100 000 mepemaTumMKOB, pa3BEepHYTHIX IO BceMy MHpPY, B r000ii monmoce mmpunHoi 1 MI'T B oOmiei
CIIOXKHOCTH MOKeT ObITh 2001 M3myyarens B COBMEIIICHHOM KaHalle.

TABJIMLIA 5

Ipeanosaraemoe pacnpeaesieHne MHPHHBI MOJI0CHI KAHAJA,
HCIOJIb3yeMOii CTAHIMAMH CBSI3H MYHKTA ¢ MYHKTOM

IIupuna IIpennonaraemoe . Yucio usiryyaresiei
Yuciao cranumii
M0JIOCHI KaHAJIA HCIO0JIb30BaHHE 1a 50 000 B COBMeEIIEHHOM
(MTI') (%) KaHaJie

112 5 2 500 625

56 5 2500 312

28 10 5000 312

14 30 15 000 428
7 30 15 000 210

3,5 15 7500 106

1,75 5 2 500 8

Bcero 2001

[IpocTpancTBeHHOE pacIipejiesieHne TTOMEX OIpeAeNisieTcs Ha OCHOBE MOJEITUPOBAaHUSA MO MeTody MoHTe-
Kapno B npenmnonoxenun sxBuBaienta 2000 nepenarunkoB OC, pa3BepHYTHIX BOKPYT OOJBIINX TOPOJIOB
mupa. [lepenaTunku padotany B COBMEIIEHHOM KaHale CO CPeAHeH IUIOTHOCTHIO 3.1.M.M. 36 n1b(BT/MI'1),
a aateHHbl OC OBLTM OPHUEHTHUPOBAHBI 10 CIIyYaHHOMY YIUIy a3uMyTa, paBHOMEPHO paclpeelIeHHOMY B
npeaenax mexay 0° m 360°. Ha pucynkax 2 u 3 mpeAcTaBieHbl YPOBHHU IUIOTHOCTU CYMMApHBIX MOMEX,
npunumMaeMbix Ha CPJI, pacnonoxeHHbix B no3umusx Ha 41° 3.0, u 174° 3. 1., COOTBETCTBEHHO,
B 3aBHCHMOCTH OT yriia (KpeHa U TaHTa)ka) HaBeJIeHUS aHTEHHBI KOCMHYECKOTO arnapara.

Hns CP/l, pacrionoxennoro Ha 41° 3. 1. (CM. pUCYHOK 2), MaKCUMAaJIbHbI ypOBEHb CyMMapHOW MOMEXH
cocraBiser —148 nb(Bt/MI'm), u kputepuu 3amuThl OYAYT yIOBJIETBOPATHCS, 32 HCKIIOUECHHEM CITydas
CBSI3M 4epe3 IJIaBHBIN JIyd, Korna equHHYHbIN nepenatduk @C B COBMEIIEHHOM KaHAJIe MOXKET CO3/1aBaTh
TTOMEXH, MPEBBIIIAIOIINE ITOT KPUTEPUH.

Ha pucynke 3 noka3aHo, 4T0 MaKCUMaJIbHBIM YPOBEHb CyMMAapHBIX IIOMEX B citydae pacnonoxenus CPJl Ha
174° 3. 1. cocrapnsier —149,5 nb(B1/MI'ni), unu Ha 1,5 nb umke kpurepus. U BHOBb kpurepuit 3amuTel CPJ]
OyZeT yAOBIETBOPSTHCS, 38 UCKIIOYEHNEM CIIy4aeB CBSI3H Yepe3 IIIaBHBIN JIy4.

Kak mokasaHo Ha pucyHkax 2 W 3, CcyMMapHble IIOMEXM OT pa3BEpHYTHIX CIy4allHBIM 00pa3om
paAMOpeneHbIX CHCTEM, KakK TNpeAroiaraercs NpH MOJENHpPOBaHMKM 10 Meroay Monrte-Kapio,
[IO-BUJUMOMY, HE CO3JAl0T [OMEX, INPEBBIIAIONINX KpUTEpUH, YyKa3aHHble B PexoMmenaanuu
MC3-R SA.1155. Ha ocHOBaHMM MPOBEAECHHOT'O MOJICIIMPOBAHHUS JIEJIAETCS BBIBOJ, YTO CyMMapHas momexa
B HamparieHanu CPJI, co3maBaemass M3Iy4EHUSIMH Pa3BEPHYTHIX CIy4aHBIM oOpa3zom ctranmmii OC mis
CBSI3U IYHKTA C TYHKTOM, He TIpeBbICUT —148 n1b(BT/MI'1) 1 uTO CBSI3b MEX 1y IIaBHBIMU JTy4aMH, KaK ObLIO
paccMOTpeHo B M. 3.2, NMpHBENET K IIOMEXaM, IMPEBBIMIAOIMNM KPUTEPUM, yKazaHHble B PexkomeHnmanuu
MC3-R SA.1155.
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PUCYHOK 2

Cymmapubie nomexu (1b(B1/MI'n)) B HanpaBienuu CPJl, pacnosioxkenHoro B mo3unuu 41° 3. 1.,
B 3aBHCHMOCTH OT YIJIOB HABEIEHUSI AHTEHHbI KOCMHYECKOI0 anmaparta
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Tanrax (rpaaycsl)
[TuxoBbIi ypoBeHb cyMMapHBIX Tomex = —148 nb(Bt/MIm)
Kpurepun: —148 nb(B1/MI)
(XDl
5 ]
. or—175 no-165
. or—185 no-175
or—195 no-185
F.1249-02
4 MeTtoapl oc1a0daeHus MoMeX

4.1 Cucremnl ®C

[Mpobnema CHWXEHHS TTOMEX OXBATHIBACT MPAKTUKY MPABHIBHOTO MPOSKTHPOBAHHS OCHOBHOW CHCTEMBI,
a TaKKe WCIOJb30BAHME METOJIOB, Pa3pabOTAaHHBIX JJIsi KOHKPETHOW LM YMEHBIIEHHUS TOMeX, KOTOPbhIE
BKJIFOYAIOT:

— padoTy ¢ MUHUMAITLHO HEOOXOMMOM MIOTHOCTHIO 3.M.1.M., YTO MPAKTHUKYETCS MO0 SKOHOMHUECKUM
U DKCIUTyaTAllMOHHBIM COOOp&KEHHSM, TAaKMM KaK CHIDKCHHE 3aTpaT Ha o000pyIOBaHUE WU
TEXHUYECKOe O0OCTy)KHBaHHe, YyMEHBIIEHHE pa3MepoB M Beca OOOpYIOBAaHHUS, CHIKCHUE
MEPBUYHOTO DHEProMOTPEOJICHHST U COKpAIlleHHe PACCTOSIHUIM, COOTBETCTBYIONIUX MOBTOPHOMY
HCTIOJIb30BAHUIO YaCTOTHI;
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IIPOEKTUPOBAHHE CUCTEMBI C YYETOM BIMSHUS OCJIA0JICHUs CUTHAJIOB B aTMoc(depe;

11

BI:I60p MECTa PACIOJIOXKCHUA U penbe(ba MECTHOCTHU, YTO CYIICCTBCHHO CHMIKACT H3JIYUYCHHC 3a

npenenaMu TpedyeMoit nanpHocTH neiictBus craniui @C aubo 3a cueT 3aTCHEHUs €CTECTBCHHBIMH
W/WIIA UCKYCCTBEHHBIMHU TIPETSATCTBHUSMH, JIMOO 32 CYET YACTHYHOTO 3aTCHEHHs 30HBI DpeHens,

KOTOpOE MPUBOJUT K OcNabIeHUIo curHana u3-3a audpaxnun (M. [Ipunoxenne 3);

PUCYHOK 3

Cymmapubie nomexu (A1B(B1/MI'n)) B nanpasiennn CPJl, pacnosno:xennoro B no3uun 174° 3. 1.,
B 3aBHCHMOCTH OT YIJIOB HABE/ICHUS] AHTCHHbI KOCMHY€CKOI0 annapara

IIPUMECHEHNUE aBTOMATUYCCKOT'O PETYJIMPOBAHUA MOIITHOCTHU NEPEAATIUKA.

11
10
9
8
7
6
5
4
- 3
%=}
% 2
£ 7
= O
2 -1
=
M2
-3 >
—4 /
_5 +
-6
7 7
-8 N %
-9 1 |
-10
-1, C OO~ OUTONTO ANM IO ~0ODO N M
ST T T P R

Tanrax (rpamycsr)

[TukoBsIit ypoBeHb cyMMapHoil momexu = 149.5 nb(B1/MI'1)

Kpurepun: — 148 nb(Bt/MI'm)

or —188 mo —178

or —198 mo—188

4.2 Cucremsni CPJ]

F.1249-03

MeTo/ibl YMEHBIIICHUS TIOMEX, KOTOPBIE JIOJDKHBI TpUMEHAThCS B cuctemax CPJI, MOryT BKITIOYaTh OBICTPYIO
CMEHY 4YacTOT W/WIM Pe3epBHpPOBaHUE, MPEOJIOJICHHUE CIy4aeB MMOMEX M aJalTHBHOE II0/IaBJICHUE TOMEX.

MCD3-R nmpuctynuin k ©3y4eHUI0 METOAOB YMEHBIIEHHS TOMEX.
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4.3 OO0mast 0CHOBa COBMECTHOT'0 HCII0JIb30BAHMS YaCTOT

[Mnaraupyemoe cocymiectBoBanue ®C u cmyx661 CPJl cozmaer HOBBIA psii TPOOJIEM COBMECTHOTO
UCTIONB30BAaHMS YacTOT, KOTOpble TpeOyIOT HeCTaHIapTHOro moxaxonxa. Hambonee MHOTrooOemarommm
MOJIXO/IOM SIBJISIETCS] YCTaHOBJICHHE Ha paboveM ypoBHE 0OIIeH OCHOBBI, KOTOpas:

- o0Jieryaet B3aMOIIOHUMAHHE B OTHOIIICHUN TpC6OBaHPII>'I CJ'Iy>K6 n YCJIOBI/Iﬁ OKCILTyaTalluu,

- obOecrieunBaeT  pa3pabOTKy  COOTBETCTBYIOIIMX  MPAKTUYECKHX Mep TI0  COBMECTHOMY
HCIIOJIb30BAHUIO YacTOT;

- CIocoOCTBYET BBEJIEHUIO B 00EMX CITy:K0aX Mep MPOTUBOICHCTBHS IIOMEXaM.

5 BobiBoabl

Ecnu mpennonokute, 4To cpedHss IUIOTHOCTH 3.W.M.M. @C Npu H3MTy4YeHHH C MalbIMH YIJIaMH MecTa U
CIIy9allHBIMH yTJIaMH a3uMmyTa coctasisieT 36 ab(B1/MI'm), uro Ha cranmusax ®C u CPJl ncnoms3ytorcs
AHTCHHBI C Y3KUMH AUarpaMMaMi HaIllpaBJICHHOCTH U C OOJIBIIIUM KOC—)(b(bI/I]_[I/ICHTOM YCUWJIICHHUA WU YTO
WCTIONB3YIOTCS TUIAHBI OpraHu3aniu paauocTBosioB B OC, To okaswiBaeTcs, uyTo Kputepuu 3amuthl CP/I,
npuBeneHHbie B Pexomermammum MCDO-R SA. 1155, MoryT OBITh YIOBIETBOPEHEI, 32 NCKIIOYCHUEM CITyJacB
CBSI3M Yepe3 INaBHBIA Jyd win BOMM3M Hero. [l yHOBIETBOPEHHS KpPUTEPHEB 3aIUUTHI COTJIACHO
Pexomenpanmn MCDO-R SA.1155 tpeOyetcsi, 4ToOBbl TpeneNnbHBIA YpoBeHb u3mydeHuid craniui OC
B HampaBlieHnu Mectoronoxkenuit CPJ[ Ha opbute cocrapmsin 24 ab(B1/MI'm). DTOT ypoBEeHb OTHOCHTCS
K YCJIOBUSIM PaclpOCTPaHEHUs pailOBOJIH B CBOOOIHOM IPOCTPAHCTBE.

YcraHoBIeHHE 00IIEH OCHOBBI COBMECTHOTO UCIIOIB30BAHHS YacTOT OyIeT CIIOCOOCTBOBATH MPAKTHUECKOMY
BHEAPEHUIO JaHHOW PexoMeHnanuu.

Ipuioxenue 2

Mertoa pacyeTa yrjioB pa3Hoca Mexay Jy4YaMu NepeJalouux aHTeHH
cranuuii @C 1015 cBA3M NYHKTA ¢ MyHKTOM U HANPABJIEHUAMH
HA re0CTAIMOHAPHBIE CIIYyTHUKH PETPAHCISLMYI JAHHBIX

1 BBeaenne

B nannom [IpuiiosxeHUM M3105KEH METOJT paciera yIjoB pasHOca MEXy Jydamu nepenaroimux anteHH OC
Y HAITPABJICHUSAMH HA T'€OCTAIIMOHAPHBIC CIYTHUKH PETPAHCIAIMH JaHHBIX, PACIONOKEHHbIC HA TIO3UIHSIX,
YKa3aHHBIX B I1. 2 pa3jiena pexomeHOyen: OCHOBHOTO TEKCTa HACTOsIIeH PeKOMEHAANH, ¢ YIeTOM SIBICHUI
pedpakiuu B atMmochepe U MECTHOI'O TOPU30HTA.

2 ITapamerpsl cranmmii ®C
OnpeaensroTcs cleayomue napameTpsl ctanmmii OC:
€ : mMpoTa MECTOIOJIOKEHUS CTaHIIUH (a0COITIOTHOE 3HAUCHUE);
Or: a3uMYT JIyua aHTCHHBI, U3MEPEHHBIH 110 YaCOBOH CTPEIIKE OT CEBEPa;
€.  YroJI MecTa Jiyya aHTEHHBI;
BBICOTA aHTEHHBI HaJI yPOBHEM MOPs (KM);

O0: pasHOCTh MO jonrore (aOCONMOTHOE 3HAYEHWE) MEXKIy CTaHIUEH | OJHHUM
W3 CITyTHUKOB, YKa3aHHBIX B II. 2 pasnesa pekomenoyem.
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Ecmu & mpespimaer 90° (Ttounee, ecinu cos & < (), TO CIyTHHK HE BUICH CO CTOpPOHHBI cTaHImu OC u,
CJIeZIOBATEIbHO, HET HEOOXOIUMOCTH IPOBOAMTE NanbHeimie BeraucneHus. ([Jaxe eciu & HEMHOTO MEHbIIIE
90°, cryTHUK MOKET OBITh HE BHJICH, HO 3TO OYJIET OIpe/IeNICHO MO3/IHEe. )

3 Onpenenenue a3uMyTa CIIyTHHKA

IIpy WCHONB30BAHHM OJUIMIICOMAATLHON MoAeaud ¢opma 3eMiad  XapaKTepu3yeTcs MapameTpaMu
R=6378,14 km (’kBaropuanbHblii paaunyc 3emun) u f=1/298,25 (koahdunmeHtT HEPOBHOCTH 3eMIH).
CremoBatensHO, MOJIAPHBIN paauyc 3emin onpeaensercs kak (1 —f)R.

B sTOM cnyuae reouenTpudeckas mupota {1 u 3ppekTuBHbIN paanyc 3emian Ri Ha reorpaguueckoi mupoTe
€ 1 BBICOTE aHTCHHBI N ONpeessIoTCs KakK:

¢ = arctan [(1 — f)’tan ], Q)
Ri = Rl — fsin?¢) + h. )

Janee paccumrtbiBacTcsi BenuunHa W (myra Oosbimoro kpyra Mexay cradmmeir @C U MOACITYTHUKOBOM
TOYKOW) KaK:

Y = arccos (cos &; cos d). 3

[Tocrme 3Toro a3umyT (0is) CITyTHHUKA, BUAUMEI co craniun OC, onpenenseTcs ClIeIyImuM 00pa3oM:

as = arccos (tan &; cot V). (4)

as = os = 180°  amsa cranmum ®C, pacHONOXKEHHOI B CEBEPHOM MOJTYIIAPHH,
U CITyTHUKOB, HAXOIAIINXCA K 3amary oT cranimu OC (5a)

as = 180° — as g cranmum OC, pacHONOXKEHHOI B CEBEPHOM IOJTYIIAPHH,

Y CITyTHUKOB, HaXOSIIMXCS K BOCTOKY OT craniuu ®C (5b)

os = 360° — as s cranuuu ®C, paconoKEHHOH B FO)KHOM IOy ILIAPHH,

U CITyTHUKOB, HAXOIAIINXCSA K 3amaay ot cranmuu OC (5¢)
Og = Os st ctaniy OC, pacnooKeHHON B F0KHOM MOTYIIapHUH,
Y CITyTHUKOB, HaXOJISIIMNXCS K BOCTOKY OT craniuu ®C (5d)
4 OmnpenelieHne yriia MecTa CliyTHUKA

CHayana BbIUMCIAETCA Yrold MecTa (gg) CHYTHHKA, I0Jl KOTOPBIM OH BHJEH co craHuun OC,
B TIPEATONIOKEHUN OTCYTCTBUS BIUSHHS pepakiuu B aTMochepe:

gg = arctan [wj
Ksin¥ , )
re:
K =RsRy;
Rs =42 164 kM (paanyc opOUTHI).

Hnst yyera BiaMAHUS pedpakuud B aTMoc(epe W MECTHOIO TOPHU30HTA ONPENENSIOTCS CIETYIOUIHE YIJIbI
MecTa:
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€mi: YroJI MECTa B HAIIPABJICHUH Ha MECTHBIA TOPU3OHT NPU MAKCHMaJIbHOM HCKPUBICHUH
TPAcKTOPUH B aTMOCc(epe, BUAUMBIN ¢ BHICOTHI aHTeHHBI OC B a3uMyTe (0Olg) CITyTHUKA
(cm. Ilpumeyanue 1);

€m2: yroJjl MeCTa B HANPABICHUU Ha MECTHBIH TOPU30HT MPH MUHUMATBHOM WUCKPUBICHUH
TpaeKTOpHuH B aTMocdepe, BUIUMBIH ¢ BBICOTHI aHTeHHBI @C B a3umyTe (0g) CIIyTHUKA
(cm. [Ipumeuanwue 1).

3aTeM ompeaenseTcss BAAUMOCTD CITyTHHKA CIIEAYIOLIIM 00pa3oMm:

— BBIYHCIISETCA €1 = E€ml — Tumaxe. (Em1, N) ¥ €2 = €m2 — Touw. (€mz, h), THE Tuaxe. (€, N) U Touw (g, N)
NPEACTAaBISIOT  COOOM, COOTBETCTBEHHO, MAaKCHMaJbHBIE W MHHHMAaJbHbIE HMCKPHUBJICHHS
TpaeKTOpUH B armoc(epe, COOTBETCTBYIOIIME YIIy MeECTa €, YHCIEHHbIE (HOPMYIBI KOTOPBIX
npuBeeHsl B [Ipumeyanuu 2;

!
- €CIIH € < &g , TO CIyTHUK BHJICH BCEI/1a;
!
- €CIIM €] < &g < €, TO CITyTHUK BHJECH B T€UYEHHE ONPEAEICHHOIO MIPOLIEHTA BPEMEHH;

— eciu € < €1 , TO CIYTHUK HE BHJEH IPH JIFOOBIX YCIOBUAX pedpakiuu B aTMOCHEPE, U MOITOMY

HECT H606XOILI/IMOCTI/I B JAIbHEUINNX BEIYUCICHUSX.

!
Korma €2 < &g, yriIbl MECTA €s uaxc. u €saun. CIIYTHUKA, COOTBETCTBYIOIIUE MAKCUMAJIbHOMY M MUHUMAJIbHOMY

HCKPUBJICHUIO TPAEKTOPHU B aTMOC(epe, MOTYT OBITh pACCUUTAHBI ITyTEM PEIICHHS CICTYIONNX ypaBHEHUH
(cm. [Tpumeuanwne 3):

Es marxe. — Tnun. (Ss,wakc.; h) = Sé, (7a)
Esmun. — Taun. (Ss.wuﬁ.y h) = Sé- (7b)

Korna & <& < &, HET HEOOXOAMMOCTH peliaTh ypaBHeHHE (7b), a TONBKO TpedyeTcs peluTh ypaBHEHHUE

(7a). B aTOM cityuae cieyeT UCHONb30BATh €saun = Em2.

Vron wmecra Es, KOTOpBIﬁ oOecIieynBacT MHMHUMAIbHEIN yroia pasHoca C ,Z[OCTaTO‘lHOﬁ TOYHOCTBIO,
OIpeaACIaCTCs CICAYOIINM 06p8,30M1

& = Esmaxc. I Esmaxe < Ery (Sa)

& = &r IS Esamn. < & < Esmarc., (8b)

Es = Es.aun. oMt & < &sun. (8C)
5 Omnpenesnenue yriia pasHoca

MuHuManeHblii yron pasHoca, SA, Mexnay JiyuoMm anteHHbl OC U HampaBieHHEM Ha T€O0CTallMOHAPHBIN
CP/l, mox koTopbIM OH BHJIeH OT cTanimuu OC, MOXKHO pacCUUTaTh KaK:

SA = arccos [coS & COS & CoS(or — ) + Sin & Sin &. 9)

VYroun pazHoca IOJHKEH PacCUMTHIBATHCS Ul KOKIOTO U3 T€OCTAllMOHAPHBIX CIYTHHKOB MEpeJadd JaHHBIX,
KaK yKa3aHo B II. 2 pa3ziesia peKkomeHoyem.

[MPUMEYAHUE 1. — Ecin MecTHBIF TOPH30HT OOpa3zyeTcs 3a CUeT POBHOTO penbeda MECTHOCTH WM MOpS,
TO Em OMPENEINAETCS KAK:

R+h 1+ N,x10°1 + AN/N,)*
g, = —arccos x — .
R+h 1+ Ny;x10°Q1 + AN/N,)

(10)
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rue:
h: BeicoTa (KM) aHTCHHBI CTAaHIIUK HaJ YPOBHEM MOPS;
hi:  Bbicora (kM) MecTHOTO ropusonTa (h > hy);
R: paanyc 3emnu npennonaraercs paBHbIM 6370 kM.

CornacHo Pexomenmammun MCD-R SF.765, gn1 — 3TO yron mecra, COOTBETCTBYIOIIMH MaKCHMalbHOMY
nckpusiennto Tpaektopun B atMocdepe (No = 400 u AN = —68), a gmz — 3TO Yroa MecTa, COOTBETCTBYIOIIHA
MUHUMAJIbHOMY HUCKpuBIeHHIO Tpaekropuu B atmocdepe (No=250 m AN = -30). Crmegyer OTMETHTS,
YTO €m1 = Em2.

Ha npakTvke MOXET OKa3aThbCs 3aTPYAHHUTCIBHBIM OIPEICIUTh TOYHBIC 3HAUCHUS €mi M €m2 C yYETOM
CJIOKHOH JIMHUW MECTHOTO TOpU30HTA. B TakoM ciiydae MOKET ObITh IIPOIIIE ONPEACITUTD 3HAYCHUS Emt M Em2
¢ ucnoss3zoBanreM Qopmyinsl (10), momaras h; = 0. DTo 00BIYHO JaeT TOYHOE 3HAYCHHE YIJa pa3HOCca.
OmHAKO €CHH E€s yaxc. OOTBIIE YEM Em1, HO OYEHH OJHM3KO K €mi, TO €CTh BEPOSATHOCTH, YTO CIYTHHUK MOXKET
ObITh HE BHJICH M3-32 BIUSHUS MECTHOTO TOPU30HTA. B 3TOM cilydae pacyerhl CJIeAyeT IMOBTOPHTH,
HCTIOJIB3YS (PAKTUYCCKHUE 3HAUCHUS Emi U Em2.

IMPUMEYAHMUE 2. — Vckpusnenne Tpaektopuu B atMocdepe (rpamaychl) MOXKHO BBIYUCIHUTH, IIPUMEHSS CICAYIOIIUE
(dopmynbl, ocHOBaHHEIE Ha [Ipumoxkennn 2 k Pekomenmannn MCO-R SF.765:

Tuare. (€, N) = 1/[0,7885809 + 0,175963 h + 0,0251620 h?

+ ¢ (0,549056 + 0,0744484 h + 0,0101650 h?) + ¢2 (0,0187029 + 0,0143814 h)] (11a)
T, (€, )= 1/[1,755698 + 0,313461 h + ¢ (0,815022 + 0,109154 h)
+ £2 (0,0295668 + 0,0185682 h)], (11b)
re:
€: yrox Mecta (Tpamychl);
h:  BeicoTa (KM) aHTCHHBI HaJl yPOBHEM MODSI.

[IpuBencunsie BhIMIE (HOPMYITBI NEHCTBUTENBHBI UL OOJACTH, TAC € > €mi WIH € > E€mp. AJTOPUTM B JaHHOM
[IpunoxeHnn rapaHTHPYET, UYTO YyKazaHHBIC (OPMYyIBl TPHUMEHSIOTCS TOJNBKO B TeX CIy4asX, KOTJAa OHHU
JIEUCTBUATENIbHEI.

[MPUMEYAHMUE 3. — HeoOxoanma HEKOTOpasi OCTOPOXKHOCTh B OTHOLIEHUH 00ECHEYEHHUSI CXOJAMMOCTH IIPH PEIICHUN
ypaBHeHust (7a), 0COOCHHO Koraa Bbicota h Bennka, a 3HaYeHHEe &g OTPHUILATEIBHO. [103TOMy OZHMM M3 MOAXOIO0B
K PelIeHHIO ypaBHeHus (7a) sBiseTcs npuMeHeHne MeToza HeroToHa-PadcoHa C €syae. = MaX (g, €yy) B KauecTBe
NCXOJHOW BeNMUUHEL. [lociie HECKOIBKNX UTEpaIiii CXOAMMOCTh ypaBHEHHs Oy ieT obecneyeHa.

AHaJIOTHYHBIN TOX0/ MOXHO NIPUMEHUTH K penieHnto ypaBHeHus (7b). B aTom ciyuae ncxoqHo# BeMMIMHON TOHKHO

OBITh &5 = MaX (€5, €mo) -

[MPUMEYAHUE 4. — B IlpunaraemoMm AokyMeHTe | mpuBeeHa KOMIIBIOTEpHAsl MPOrpaMMa JJisi BBIYUCIICHUS YTJIOB
pa3zHoca Ha ocHOBe JaHHOTro [IpunoxxeHus.
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IIpuiaraemslii fokymMeHT 1
K IIpuioxkenuro 2

/**************************************************************************************/

/* Ha3Banue (aiina : drsang_b.c */
/* si3pIK : C */
/* dyHKIHS : BEIMUCIUTE yTiipl pa3HOCa MEXAY CTAaHITUSIMH (PHUKCUPOBAHHOHN CITY>KOBI */
/*  JIyud W HaIpaBIECHUs NepPelAOIINX aHTEHH */
/* B HampaBIICHWH T'€OCTAIIMOHAPHBIX CITyTHHKOB PETPAHCIISAIINN TaHHBIX */

/**************************************************************************************/

[*-mmme include files -*/
#include <stdio.h>
#include <math.h>
#include <errno.h>

static  double pi,rd,dr,eml,em2,a[3],b[3];

/*____ —_— ——e */
/* MOIyTb : HICKpUBJICHHE */
/* QyHKIMS : yCTAaHOBJICHUE XapaKTEPUCTUK UCKPUBICHHS B aTMochepe */
/* B hO : BEICOTa aHTEHHBI CTAHIIMU HAJ| YPOBHEM MOPS (KM) */
/* hl : Beicora mectHoro ropu3onta (h0>=h1) (kM) */
/* u3 em1,2 : yripl MecTa B HaIIPaBJICHUH MECTHOTO TOPU30HTA TIPY MaKCUMAIILHOM */
/* ¥ MUHHMaJNbHOM UCKpHUBIIEHNH B aTMocdepe (cM. ypaBHeHHE (8)) */
/* a,b : ko3 GUIMEHTH HCKPUBJICHHUS B aTMOchepe */
/*  mpu MakCHMaJbHOM M MUHUMAIILHOM HCKPUBJICHHHU B aTMOChepe */
/* ___________ ——e ——e */
void bending(h0,h1)

double hO,h1;
{ .

double r=6378.0; /* earth radius (km) */

eml=-acos((r+hl1)/(r+h0)*
(1+0.00040*pow(0.83,h1))/(1+0.00040*pow(0.83,h0)));

em2=-acos((r+h1)/(r+h0)*
(1+0.00025*pow/(0.88,h1))/(1+0.00025*pow(0.88,h0)));

a[0]=(0.7885809+0.1759630*h0+0.0251620*h0*h0)*rd;
a[1]=(0.5490560+0.0744484*h0+0.0101650*h0*h0)*rd*rd:
a[2]=(0.0187029+0.0143814*h0)*rd*rd*rd;
b[0]=(1.7556980+0.3134610*h0)*rd:
b[1]=(0.8150220+0.1091540*h0)*rd*rd;
b[2]=(0.0295668+0.0185682*0)*rd*rd*rd;

}

/*____ —_— ——e ____*/
[* momyis : tmax,tmin,dtmax,dtmin */
/* QyHKIMS : BEIYMCICHUE UCKPUBICHUA B aTMoc(epe B rpagycax */
/* B e :yron mecta (Tpagychl) */
/* U3 tmax : ucKkpuBJeHue B aTMocdepe (cM. ypaBaenue (11a)) */

/* dtmax : mpou3BoHAS OT tmax */
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/* tmin : uckpupieHue B atMocdepe (cM. ypaBHenue (11b))

/* dtmin : mpou3BOIHAS OT tmin

[enm

double tmax(e)
double e;
{return (1.0/(a[0]+e*(a[1]+a[2]*e)));}

double dtmax(e)
double e;
{return (-(a[1]+2.0*a[2]*e)*pow(tmax(e),2.0));}

double tmin(e)
double e;
{return (1.0/(b[0]+e*(b[1]+b[2]*€)));}

double dtmin(e)
double e;

{return (-(b[1]+2.0*b[2]*e)*pow(tmin(e),2.0));}

[een

/* momyis : sangle
/* QyHKIMS : BEIYMCIICHUE YTia pa3Hoca B Tpaycax

/* B slon : monroTa CIIyTHHKA PETPAHCIAINN JaHHBIX (PaJlaHbI)

/* ilat : ceBepHOE WU F0)KHOE TIONTyIIIapHe

/* rlat : mmpoTa paguopeneiHON cTaHIMK (paIuaHbl)

/* rtlon : monrora paguopeneitHON CTaHINH (paJHaHBI)

/* az0 : a3uMyT JTy4a aHTE€HHBI (paJraHbl)

/* 0 : yron MecTa Jiyya aHTCHHBI (paJuaHbl)

/* hO : BBICOTa aHTEHHBI CTAHIIMU HAJ| YPOBHEM MOPS (KM)
/* w3 sa: yroa pasHoca

[een

double sangle(slon,ilat,rlat,rlon,az0,e0,h0)
double slon,ilat,rlat,rlon,az0,e0,h0;

double delta,zeta,rl,arc,tanarc;

double azss,azs,ees,el,e2,esl,esmax,es2,esmin,es,sa;
double r=6378.14;  /* earth's equatorial radius
double f=1/298.25; /* earth's flatness factor
double rs=42164; /* orbit radius

delta=rlon-slon;
if(cos(delta)<=0) {sa=500.0;goto end_sa;}

[* - Determination of the satellite azimuth -----

zeta=atan(pow(1-f,2.0)*tan(rlat));  /* eq.(1)
ri=r*(1-f*pow(sin(zeta),2.0))+h0; /*eq.(2)
arc=acos(cos(zeta)*cos(delta));  /*eq.(3)

*/
*/
*/

___________ x|

*/
*/
*/

tanarc=tan(arc); if(tanarc<tan(zeta)) tanarc=tan(zeta);

if(tanarc==0.0) azss=0.0;

else azss=acos(tan(zeta)/tanarc);
if((ilat>0)&&(sin(delta)>=0)) azs=azss+pi;
else if((ilat>0)&&(sin(delta)<0)) azs=pi-azss;
else if(sin(delta)>=0) azs=2*pi-azss;

else azs=azss;

[* --—-- Determination of the satellite elevation

1* eq.(4)

/* eq.(5a)
/* eq.(5b)
/* eq.(5¢)
/* eq.(5d)

*/
*/
*/
*/
*/
*/
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if(arc==0.0) ees=pi/2.0;
else ees=atan((cos(arc)-r1/rs)/sin(arc)); I* eq.(6) */
el=eml-tmax(eml);
e2=em2-tmin(em2);
if(ees<el) {sa=500.0; goto end_sa;}
else{
[* - solve eq.(7a), (see Note 3) ----- */
es1=10.0;if(ees<eml) esmax=eml; else esmax=ees;
while(fabs(esmax-es1)>1.0e-5){
esl=esmax;
esmax=es1-(esl-tmax(esl)-ees)/(1.0-dtmax(esl));

}
if(ees<e2) esmin=em2;
else{
[* - solve eq.(7b), (see Note 3) ----- */
es2=10.0;if(ees<em?) esmin=em2; else esmin=ees;
while(fabs(esmin-es2)>1.0e-5){
es2=esmin;
esmin=es2-(es2-tmin(es2)-ees)/(1.0-dtmin(es2));
}
¥
if(esmax<=e0) es=esmax; /* eq.(8a) */
else if(esmin<=e0) es=e0; /* eq.(8b) */
else es=esmin; /I* eq.(8c) */
[* - Determination of the separation angle ----------------- eq.(9) */
sa=rd*acos(cos(e0)*cos(es)*cos(az0-azs)+sin(e0)*sin(es));
end_sa:
return sa;
}
}
L o e . */
/* ocHOBHas mporpamma  */
L o e e _*/

void main()

double lonsat[]={-174,-171,-170,-167.5,-164.2,-160,-139,-62,-49,

-46,-44,-41,-32,-16,-
12,9,10.6,16.4,16.8,20.4,21.5,47,59,77,80,85,89,90.75,95,113,121,133,160,167,171,176.8,177.5};

const int nsat=sizeof lonsat / sizeof lonsat[0];

double sa[sizeof lonsat / sizeof lonsat[0]];

charstr[1];

double ilat,latd,latm,lats,rlat;

double ilon,lond,lonm,lons,rlon;

double az0d,az0,e0d,e0,h0m,h0,h1m,h1;

double slon,samin;

int isat;
pi=4.0*atan(1.0); [* circular constant */
rd=180.0/pi; /* radian to degree */

dr=pi/180.0; /* degree to radian */
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[* e Parameter input */
printf(""Parameters of the fixed service station \n");
input_NS:

printf("Hemisphere of the station : northern or southern (N/S) ? \n");
scanf('%s",&str);

if(*str=='N'|| *str=="n") ilat=1,

else if(*str=="S" || *str=="s") ilat=-1;

else goto input_NS;

input_ LAT:

printf("LAT : latitude (degree,minute,second) ? \n");
scanf("%le,% le,%le", &latd,&latm,&lats);
latd=ilat*(latd+latm/60.0+lats/3600.0); rlat=fabs(latd*dr);
input_ EW:

printf("Longitude : east or west (E/W) ? \n");
scanf(*'%s",&str);

if(*str=="E' || *str=="¢") ilon=1.0;

else if(*str=="W' || *str=='w") ilon=-1.0;

else goto input_EW,

input_LON:

printf(""LON : longitude (degree,minute,second) ? \n");
scanf("%le,%le,%le",&lond,&lonm,&lons);
lond=ilon*(lond+lonm/60.0+lons/3600.0);rlon=lond*dr;
input_ AZ:

printf("AZO : antenna azimuth, clockwise from the North (degree) ?\n");
scanf("%le",&az0d); az0=az0d*dr;

input_EO:

printf("EO : antenna elevation (degree) ? \n");
scanf("%le",&e0d); e0=e0d*dr;

input ALT:

printf(""HO : antenna altitude (m) ? \n");
scanf("%le",&h0m); h0=h0m/1000.0;

printf(""H1 : horizon altitude (m) ? \n");
scanf("%le",&h1m); h1=h1m/1000.0;

if(h1>h0) {printf("h1<=h0"); goto input_ALT;}

[* -—--- Pacuersl --------- - */

bending(h0,h1);

samin=1000.0;

for(isat=0;isat<nsat;isat++){
slon=dr*lonsat[isat];
sa[isat]=sangle(slon,ilat,rlat,rlon,az0,e0,h0);
if(sa[isat]<samin) samin=sa[isat];

[* --—-- Print separation angle e */
printf(*\nParameters of the fixed service station \n");

printf(" latitude : %7.2f (degree) \n" latd);

printf(*" longitude : %7.2f (degree) \n",lond);

printf(*" antenna azimuth : %7.2f (degree) \n",az0d);

printf(" antenna elevation : %7.2f (degree) \n",e0d);

printf(* antenna altitude : %7.0f (m) \n",hOm);

printf(** horizon altitude : %7.0f (m) \n",h1m);
printf("\nGeostationary data relay satellites \n");

19
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printf(" No. Longitude Separation angle \n");
for(isat=0;isat<nsat;isat++){
printf("%>5d %7.2f %7.2f \n",
isat+1,lonsat[isat],sa[isat]);

}
printf(""Minimum separation angle = %7.2f (degree) \n",samin);
}
Ipuioxenue 3
Ociads1eHne momex 3a cyer 0cjaa0JeHUs CUTHAJIOB U3-3a TU(PPAKIUH
1 BBenenue

B OIPEACICHHBIX 00CTOSTENLCTBAX 3aTEHEHUE 30HEI queHeml CHU3HUT CHOCKTPAJIbHYIO ITJIOTHOCTH 3.U.U.M.
m3nyuyeHuni ctanium OC B HanpaBneHun mecromnonoxkennit CPJl va opoute. [logasmsromee 60MBITHHCTBO
cucTteM OecrpoBOJHON (MKCHPOBAHHOW CBS3M IYHKTAa C IYHKTOM, Pa3BepHYTHIX B Amamnazone 26 [T,
pAacIoyIoKEHO B FOPOACKHUX 30HAX, IZle TO WM HMHOE 3/1aHUE MOXKET 3acClIOHATh TpacCy Nepefadd MEKIy
nepenatomiei crannueid @C u mecromonoxxenneM CPJl Ha opoure. Ciemyer OTMETUTb, YTO 3TO MPEMSATCTBHE
He 00513aTeNbHO SBISIETCS TEM 31aHHEM, Ha KOTOPOM YCTaHOBIIeHa preMHas anTeHHa OC.

Mo>xHO MMoKas3aTb, YTO TAKOC 3aTCHCHUC YYBCTBUTCJIILHO K HEOOJIBIIIUM H3MEHEHHUSAM B MECTOIIOJIOKEHUHU
nepegaromiet cranuuu ®C, KOTOpble MOTYT CYLIECTBEHHO CHU3UTHh BO3MOKHbIE momexu. Kpome Toro,
MO’KHO TOKa3aTh, YTO TaKO€ 3aTCHEHHE YYBCTBHUTEIBHO K HEOONBLIMM H3MEHEHHUSM B MECTOIOJIOXKCHUHU
CP/l, BbI3BaHHBIM OOBIYHBIMHU BO3MYIIEHUSMU 0p6HTLI, TaK 4TO IIOMEXHU, CO3JaBAEMBIE I10CIIEIOBATEIIHLHO
BO3HUKAOIINMHU clydassMu IIOTCHIINAJIBHO He6JIaFOHpI/I$ITHOFO réeoMeTpUICCKOro PacCIioIOKCHUA
HU3KOJIETSIUX CHYTHUKOB, nepenarunka ®C u CPJl, OyayT cymiecTBEHHO MEHSTHCS, MPH 3TOM IOCIe
MOSIBJICHUS] 3HAUYUTEIIBHBIX IIOMEX MOTYT MOSBIISATHCS IPUEMIIEMbIE IOMEXH.

B nannom [lpuiioskeHnn Ha yIpoIIEHHOM MpHMEpe TOKa3aH JIUara3oH MoTeph U3-3a JU(paKkiu, KOTOpble
MOTYT OBITh pEaJIN30BaHbI 32 CUET 3aT€HEHUS 30HbI DpeHes.

2 OcHoBHBIE pacyeThl 0c1a0IeHHsI CHTHAJIOB 32 cueT Au(paKkuun

B Pexomenparinun MCD-R P.526 npuBeneHbl OCHOBHBIE METO/bI M (DOPMYJIBI JIJIS pACUETOB OCIAa0JICHUS 32
cuet audpakuuu. B paznene 4 nanHoi Pexomenaaiun ociabiieHue 3a cyeT JUpaKiui paccMaTpUBaeTCs B
3aBUCHMOCTH OT CTENEeHH 3aTeHEeHHs 30HbI (DpeHens W OT OCOOSHHOCTEH 3aTeHSFOIIETO MPENSTCTBHSL.
PesynpTHpytonme ypoBHH OCclabiIeHUS SIBISIOTCS CyMMOM JIBYX CIIEAYIOIINX BKJIAJ0B:

a) ocnabnenue 3a cyeT AUQPAKLUHU, MOIYYEHHOE IPH HCIOIB30BAHUM MOJEIH OCTPOKOHEYHOTO
NPENSTCTBUS;
b) JOTIOJTHUTENBHBIN BKJIal, 00YCIIOBIEHHBIH (PU3MYECKMMU 0COOEHHOCTSMHU PEajbHOrO MPEMSITCTBHSA,

OTIMYarOIIMUMHUCA OT 0co0eHHOCTEH MOZACIIN OCTPOKOHCYHOI'O MPECTIATCTBUA.

COBMECTHBIH PE3YJIbTHPYIOMIUH 3PQPEKT MOMKET CYIIECTBEHHO MPEBbIIATh BKIaJ OT OCiIa0JIeHHUS,
MOJIy4aeMbli [IPU UCHOJIB30BAHUN MOJIENIU OJTHOT'O OCTPOKOHEUHOTO IIPEMSITCTBUSL.

Bxutan a) (0a3oBast MoJieNb OJTHOTO OCTPOKOHEYHOTO TIPEMSATCTBHS) paccMaTpuBaercs B 11. 4.1 PexomeHnarmm
MCD-R P.526. B Heli naHbl opMyIibl i pacueToB ocjialjeHHs 3a c4eT TUGPAKIMHA ¢ UCIIOIb30BAHUEM
0e3pa3MepHOro mapameTpa, MOKa3bIBAIOUIETO CTENEHb 3aT€HEHHs MepBOil 30HBI PpeHens; Ha pUCYHKe 4
(TakoM ke, kak pucyHok 4 B Pexomenmanmu MCD-R P.526) npuBeneH rpaduk pe3yiabTHPYIOMIETO
ocnabneHus 3a cueT MUGPaKIMK B 3aBUCUMOCTH OT 3TOro Oe3pa3MepHOro mapamerpa. Hampumep, mpu
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3aTEHEHUH TOJOBUHBI MEPBO 30HEI DpeHeNs MPOUCXOAUT ocliablieHHe CUrHaia 3a cdeT audpakiuu Ha 6
nb; COOTBETCTBYIOIINE YPOBHHU ocnabieHwus mpu 3aTeHeHnu 1/4, 3/4 3710l 30HBI ¥ IPU TOJTHOM €€ 3aTeHEHU!
COCTaBJISIIOT, COOTBETCTBEHHO, 2, 10 u 14 gb. PacnpocTpanenne cTerneHn 3aTeHeHHs Ha BCIO BTOPYIO 30HY
OpeHens yBenmu4uT ociiabieHue 3a cuet audpaknuu a0 22 nb.

Bxman b) (momomHWTENBHBIN BKIIAJ B BENWYMHY OCTAONEeHHS 3a cdeT audpakiud, o0yCcIOBICHHBIN
0COOCHHOCTSIMU TIPEMATCTBHS, OTJIMYAIONIETOCS OT MOJETH OJHOIO OCTPOKOHEYHOTO MPEHSTCTBUS)
paccmarpuBaercs B 1. 4.2—4.5 Pexomennariuun MCD-R P.526.

B pazgene 4.3 Pexomenmammun MCD-R P.526 paccmarpuBaercs cirydail OJHOTO OKPYTJIOTO HPEMSTCTBHSL.
OTOT BapuaHT NPUMEHHM, Korja (opma BEpXHEW 4YacTH 3/aHus, NPerpa)kIariied NyTh CUTHaIa B
HarpaBjeHUN opOuTanbHON craHnuu CPJI, MokeT OBITh CMOJEITHPOBaHA TaKUM 00pa3oM. IIpencraBieHHBIN
METOJT MOJKET WCIONB30BAThCA JUIA pacdeTa BEIWYWHBI JOMOJHUTEIHFHOTO OCIa0NIeHus] CHUTHAaa,
00yCIIoBJIEHHOTO (DOPMO¥ M BEICOTOM MPETIATCTBUS.

3 IIpumepsl oc1aé/1eHHsI CHTHAJIA 32 cYeT AUPPAKINH

AHanmM3 TepBOro TMOpsIKa C WCIHOIB30BAaHHEM METONOB pacuera u3 Pexomenmammum MCDO-R P.526
IpefHa3sHadeH Ui oOecreueHus: IIyOOKOro NMOHMMAaHHsS 3HAYMMOCTH MEHSIOIIEro OclalleHHs 3a cuer
Iudpaknuu Kak QakTopa, CrocOOCTBYIONIETO CHIKEHHIO MPENSNIbHBIX YPOBHEH CHEKTPATbHON IIOTHOCTH
3.M.A.M. m3TydeHui cranimii @C B HanpaBneHnn MectononoxkeHuiit CPJ Ha opOure.
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PUCYHOK 4

IloTepu 3a cuer AUPpPaKUM HA OCTPOKOHEUHOM NPENsSITCTBUU
(cm. Pekomenpanuio MC3-R P.526)

)

0 NN /N
SN

2

4

6

li \
12 \

14

Torepwu 3a caer qudpaxiuu, J(v) (1b)

16 \

20 \\
N
22 .
24
-3 -2 -1 0 1 2 3
leomerpuueckuii mapamerp, v
F.1249-04

[Ipeanonaraercs, uto cranius OC Haxomutcs Ha ropusonTe, BuauMoMm ¢ CPJI, u nampasnena Ha CP/I.
Wznyuenns cranuun OC B HanpasneHnn CPJl yacTUYHO 3aTEHSAIOTCS NMPEMSITCTBUEM Ha IIPHEMHOI aHTEHHE
@®C nnu BONMM3M Hee. DTO MPETSITCTBAE MOJIEIHPYETCS B BUIE OJHOTO OCTPOKOHEYHOTO MPETATCTBUS, KaK
MoKaszaHo Ha pucyHke 5. [lepenaromas cranmnus pa3meniena B myHkTe Pi, a mpuaumaronuii CPJ] — B myHKTe
P,. PaccTosiHMe OT mepenaromieldl CTaHIMKM 10 MPEISTCTBUSA, BBI3BIBAIOIIETO TU(paKiuio, paBHO Ji.
Paccrostane o CPJ/] Tak BelMKO, YTO €ro HE BKJIOYAIOT B BUJAE MHOXKHTENS B pacdeTbl MOTEPh H3-3a
audpakimd. BpicoTa MpensTCTBUS HAJ TNPsMOW Tpaccoir obo3Haudaercst kak h. Yrom audpakimy,
obo3HayaeMblii kak 0, mMeeT TOT e 3Hak, uro u h. (Ilpemmomaraercs, uro yron 6 menbme 0,2 pan.,
nn 12°))

BBoanTcst Oe3pa3mepHbIii mapameTp vV, MO3BOJAIOUIMKA PAaCCUUTATh PE3YNbTUPYIOLIEE IOJIE 1O JaHHBIM
pUCYHKa 4 Ha OCHOBE IEPEYMCICHHBIX BBIIIE T€OMETPUYECKUX (AKTOPOB M UIMHBI BOJHBI A paboueit
4acTOTHL. DTOT MapaMeTp noiaydeH u3 ypasuenus (14) Pexomennanuu MCDO-R P.526.

2
v=0 Sl . (12)
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[Ipumep ycraHaBiIHMBaeT onpeAciIcHHBIC TPAHUIIBI BEIMYMHBI 0CTIA0ICHSI CUTHANIA TTPH U3ITyYEHUH, KOTOPHIC
MOXKHO O’KHJIaTh MPU pab0OTe CTAHIUI, eCIH TPUMEHseTCs 3aTeHeHne 30061 Dpenerns.

[penmnonoxum, 4To MPEnsATCTBUEM CIIYXKUT 3lIaHHe, HaXOAsIeecs Ha PACCTOSHUU 4 KM OT Tepelnaromieit
AHTCHHBI. BepXHss 4YacTh 3/JaHUsS TPUOIU3UTEIBHO COOTBETCTBYET OJMHOYHOMY OCTPOKOHEYHOMY
mpersitctButo. Ilepenaromass anterHa wmeeT kodhduument ycunenus 40 nb, mupuHYy THArpamMmbl
HarnpaBiieHHOCTH 1,64° 1o ypoBHIO 3 Ab M HE 3aKpBITYIO MPEMSITCTBUSIMHU TPACCy JO MPUEMHON aHTCHHBI.
Janee npexarnonaraeTcs, 4To Jyd MEpeAaronied aHTEHHBI MPOXOJUT Ha OJMHAKOBOM PACCTOSHUM BBIIIC U
HWKe BepXxHel yacTu 31anus. [ paboueii wactoTel 26 [T ypasaenue (15) mpuBoanuTcs K BUAY:

v = 833 0. (13)

[Ipu 6 = 0 mapametp v pasen 0 ams BHeoceBoro yrina 0°. Kak BuIHO U3 pUCYHKa 4, 5TO IPUBOIUT K TOTEPSIM
m3-3a audpakinud B 6 nb mus mpuemuoit anteHHsl CPJI, pacmonokeHHO# 3a MPEnmsSTCTBUEM Ha TPSIMOU
JIUHUH, COCIAUVHSIIOIIEH TPU TOYKHU: MEPEAAIONIYI0 aHTCHHY, BEPIIUHY MPENATCTBUS U MPUESMHYIO aHTCHHY
CP/.

PUCYHOK 5

I'eomeTpHuyecKkue 31eMeHTHI
(Pexomenanus MCD-R P.526)

b)

o, ¥ 0L, — YTOI MEKIY BEPIIMHOM MPEMNATCTBASA U OJHUM ITy HKTOM, BUIMMBIM U3 APYTOTO ITyHKTa

F.1249-05

Onnako ecnm BepmmHa TpermsitcTBusa HaxoauTes Ha 0,0017 pax. wim Ha 0,1° BbIIe TUHUH, COSTUHSIONISH
nepenatomtyto anteHHy @C co crarnmeir CP/], 9T0 COOTBETCTBYET JINOO YBETMUEHHUIO BHICOTHI MPETSTCTBUS
Ha 7 M, Tu0O0 ycraHoBKe nepenaroiieii antennsl @C Ha 7 M HUke, TO v = 1,45 1 motepu 3a cuer audpakuun
BO3pactyT 110 16,5 nb.
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C nmpyroii CTOpPOHBI, €CITM BEPIIMHA MPENSATCTBHUA HAa 7 M HIKE TPACChl paclpoCTpaHeHus moMex, v =—1,45u
TuQpakIOHHbIE TIOTEPH AJS MOJETH OJUHOYHOTO OCTPOKOHEYHOTO MPEMSTCTBUS BBI3OBYT YBEIMYEHUE
CUTHaja nmpuMmepHo Ha 1 ab.

4 HN3MeHYMBOCTH YPOBHS 0cJIa0/ieHus 32 cueT Audpakuuu npu Bosaeiicreusax nomex na CPJ{

B stomM mpumepe wu3MmeHeHWe ypoBHS momeX, co3naBaeMbix CPJl Ha opOute, HakimonenHoi Ha 0,1°,
orieHuBanock i cranuuu OC, pacmonoxkenHoit Ha 45° c¢. mr. Ilpennonaranock, uro CPJl maxomutcs Ha
MPSIMON  JTMHUH, COSAWHSIOmEHN mepenatonyto craniuio ®OC, BepmIMHy OCTPOKOHEYHOTO TPEMSTCTBHS U
CP/[l. Conyrauk CPJ] Haxomuics B CBOEM HOMHHAIHLHOM MECTOIMOJIOKCHUU Ha OpOUTeE, T. €. pacrojaraics B
9KBATOPUAIBHON IUIOCKOCTH. TakuM o00pa3oM, HOMUHAIBHBIH ypOBeHb TIOMEX coctaBisui —6 nb
OTHOCHTEJIHFHO YPOBHS B CBOOOHOM IPOCTPAHCTBE, PACCMATPHUBABIIIETOCS BEIIIIE.

[pu onpeieseHHOM, HO HEOOJBIIOM yTJIe HAKJIOHEHUS! OPOHTHI IUPOTA U JIOJITOTa MOJCITyTHUKOBON TOYKH
CP]l 3a 24 yaca onpeaensitoTcs Kak:

o, =i sin(ooet), (14a)

2
Al = IZ sin(2a,t), (14b)

rue.
(s: IIUPOTa MOJACIYTHUKOBOM Touku cryTHuKa CP/l;
Als:  1Iar K3MEHEHUS JOJITOTHI MMOACITYTHUKOBOM Touku CP/I;

i yroa HakIOHeHHs opOHTaNBHOI TTockocTH CPJI;
e  CKOPOCTH BpAaIIEHUs 3eMIIH;

t: Bpems paboTHI.

CyTo4yHOE M3MEHEHHE MOIIHOCTH NoMeX, IpuHuMaeMbix CPJl, MOXXHO OIIeHUTh, UCTIOJIB3Ys ypaBHeHue (13)
U M3MEHEeHM yria wmecrta. [Ipeamnonaraercsi, 4ro BepUIMHA MPENSITCTBUA MapajiyieibHA MECTHOU
TOPU30HTAIBHOMN MIIOCKOCTH.

st onpeneneHus BIMSIHUS CMeEIIeHUs HoMUHaIBHOU no3uruu CPJl Obuto mpoaHaIM3upOBaHO JBA CITydas.
[Ipeanonaranocs, 4yTo B mepBoM ciiyuae HomuHanbHas no3uuus CPJl cocraBnser 0,1° Bbllle JUHUH,
coequHsIONIEeH nepenaronyro anteHHy @C u kpait 3areHstoniero 3nanus, a Bo sropom — 0,1° Hinke TuHUH,
coemuusronel mepenaromyro anteHHy OC u Kpail 3aTeHSIONIEro 3AaHusS. OTH OTKJIOHEHUS BIIOJHE
YKJIQJBIBAIOTCSL B IPEAEIBl OJHOM MOJIOBUHBI IIMPUHEI JTy4ya JUarpaMMbl HalpaBieHHOCTU 1,64° o ypoBHIO
3 n1b. Kpome Toro, mpexnnomnaranocek, uro cranuusi ®C pacmonokeHa Ha 45°c. 1. ¥ 9T0 opOMUTANBHAs
miockoctb CPJl HaknoHeHa Ha 0,1° OTHOCUTENBHO 3KBAaTOpUaNbHOM MmiIockocTH. CyTOUYHBIE HW3MEHEHUS
MOIIIHOCTH TIoMeX, TpuHuMaeMmblx CPJ/l, oTHOCHTEN HO ypOBHS MOIIHOCTA B CBOOOIHOM MPOCTPAHCTBE
TIOKAa3aHBbI I ATUX JABYX CIIy4aeB Ha pucyHKax 6 u 7. Ha pucyHke 6 mokaszaHbl OTHOCUTEIIEHO HEOOIbIINe
CYTOYHBIE W3MEHEHHUS] MOLIHOCTH MOMEX, & Ha PUCYHKE 7 IMOKAa3aHO, YTO CYTOYHbIE M3MEHEHHS JIeXKaT B
npenenax ot —9,5 mo —21 nb.
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PUCYHOK 6

CyTo4HbIe H3MEHEHHS] MOIIHOCTHU NToMeX, npuHuMaeMbix CPJl Ha Hak0HHOI opOuTe 0,1°:
caBur mecrononoxenuss CP/l na opoure na 0,1° B miiockoctu yria mecta; cranuusa ®C naxoaures Ha 45° c. L.
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F.1249-06
5 IIpoextupoBanne aunuii cBsa3u ®C u npakTHYecKHe Mepbl, NOBbIIAIOINE 3P(PEKTHBHOCTH

AelicTBMI MO YMEHbIIEHUIO MIOMeX 32 cYeT 0c/JIa0JeHnsl CHTHAJIOB U3-3a TudpaKkuun

Kak cnemyer w3 m. 2.4 pasmena pexkomenoyem naHHOW Pexomenmamuu, 3ajada COCTOMT B TOM, YTOOBI
COJIEHCTBOBATH, TIPH HEOOXOIMMOCTH, POSKTUPOBAHHIO JTUHUH CBsi3H DC M OCYIIECTBICHHUIO MPAKTHIECKUAX
Mep, 00eCTICUNBAIONIMX HAUOOIIbIIEE BOZMOXKHOE 3aTCHEHUE MOTCHIMAIBHBIX TPAcc BO3JCHCTBUS MOMEX Ha
CPJ1, c Tem uTo0bI ypoBHH Memaromux nepenad @C 3¢ (hekTHBHO CHUKAIHCH 32 CYET OCIa0JICHHsI CUTHAIIOB
n3-3a JUQpaKIxH.

Ora 3a7a49a COBMECTHOTO HCIONB30BaHus dacToT ciyxbamu @C u CPJl cormacyercst ¢ 3amadeil KOHTPOIS
nmoMex B pamMkax ciyx0bl ®C s yMEHbBIICHUS PACCTOSHUN TOBTOPHOTO HKCIOJL30BAaHUS YaCTOT MPHU
KpyIMHOMAacIITaOHOM pa3BepThiBaHuKM cucteM ®C B TOPOJACKUX M MPUIOPOTHBIX 30HAX, MPU KOTOPOM
YYHUTHIBACTCSA TOJABISIONISE OONBIIMHCTBO CYIIECTBYIOIUX W Oynymux npuMmeHeHuit ®C B nuamna3oHe
26 I'T'u. C atoif nenpto aHTeHHBI cTaHuu @C NpenoYTUTENPHO YCTaHABIMBATE HA TOpIAX 3/I1aHWH, a HE Ha
WX KpPBIIaxX; €CIHU K€ 3TH aHTEHHBI HEOOXOAMMO YCTAaHOBUTH HA KPBIIIAX 3[aHUN, TO UX MPEATOYTHTEIIHHO
pa3MeIaTh Kak MOKHO HIDKE.

OTH MIUPOKO PACIPOCTPAaHEHHBIE TMPAKTHYESCKHE MeEphl 00ecreynBarOT Hauboyiee BBICOKHE pealbHO
BO3MOJKHBIC 3HAUEHHUS OCJIA0JICHUsS CUTHAJIOB 3a CYET AM(PPAKIMKA HE TOJBKO Ha Tpaccax BO3MOYKHOIO
nercTBus momex B camord @C, HO M Ha Tpaccax BO3MOXKHOTO ACHCTBHS ToMmex Mexay ciyxoamu @C u CP/I.
TeM He MeHee UMeeTCsl BO3MOXKHOCTD AJIS YIYUILIEHUS, KOTOPOrOo MOXKHO AOCTUYb ITyTEM:

— 3¢ (EeKTUBHOTO PACHpPOCTPaHEHHUS COOTBETCTBYIOIIEH WH(OpMauu o mpoOiIeMe BO3MOMKHBIX
IIOMEX;

- ITPOCTHIX JICTKO BBIMTOJTHUMBIX I/IHCprKHI/Iﬁ 110 JOCTHXKCHHUIO MAaKCHUMAJIbHOT'O ociTabJIeHusT CUTHAIIA
3a CUCT Z[I/I(i)paKL[I/II/I Ha TpacCax BO3MOKHOI'O HeﬁCTBHSI IMOMEX, KOoraa HU3JTYyUCHUS ®C B nHOM
clIydac 6y,Z[YT IMMPCBLIIIATH peKOMeHI[OBaHHBIfI Hpe)leﬂbHBIﬁ YPOBCHb CHGKTpaJ'IBHOﬁ IIJIOTHOCTH
3.1.1.M.
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VYcranoBka anteHH @C Ha MauTax sBIsETCS HanOosee HEOIATONMPUATHBIM CIIy4aeM C TOUKH 3pEHHs TOMeEX,
IIOCKOJIBKY MOJy4aeMo€ IPH 3TOM oOcjialieHue 3a c4eT MU(PaKLIUK HE3HAYUTENbHO, €CIM TOJNBKO Tpacca
BO3MOXHBIX IIOMEX HE 3aTEHSETCS B 30HE 332 MAYTOM €CTECTBEHHBIM WJIM MCKYCCTBEHHBIM IPENATCTBHUEM.
Takue NOTEHUMANBFHO MeEMIAIOUIME JWMHUKM (KOTAa 3TOr0 Henmb3s H30eXaTh MO IKCIUTyaTalHOHHBIM
COOOpaXKeHHAM) TOJDKHBI HaJUIeXKAIUM 00pa3oM YUUTHIBaThCA, eciu n3nydeHuss @C B nHOM cirydae OyayT
MPEBBIIATh PEKOMEHJOBAaHHBIA MPEAEIbHBII YPOBEHb CHEKTPAIBHON IUIOTHOCTH 3.M.M.M. B 3TOM ciyuae
Ba)YKHO TaKXe MPEAYCMOTPETh MPOCTHIE JIETKO BBIITOJHUMBIC HHCTPYKIMH, CIIOCOOCTBYIOIINE COTIIACOBAHHIO.

PUCYHOK 7

CyTouHble H3MEHEHHs] MOLHOCTHU nomeX, npuHumaeMmbix CP/l Ha nakjaonHoii opoute 0,1°:
caBur mecronosoxenusi CPJl na opourte na —0,1° B nJ10CKOCTH yrjia MecTa;
cranuus @C naxoaurest Ha 45° ¢. 1.
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Breibop mect pacronoxenusi craHnmuii ®@C ais CBA3M MyHKTa C MYHKTOM W HMX KOHQUTypanus IpH
KpYITHOMacIITaOHOM pa3BEPTHIBAHUM CETH, KOTOPOE SBIAETCS THUIMYHBIM HPUMEPOM HCIIOIB30BaHUS
nuamnasona 26 [T, HanpaBieHbl Ha YMEHbBIIEHHE TIOMEX BHYTPH CIYKOBI 32 cueT ocnalbiIeHus CUrHaia u3-3a
nrdpaki. ITH MEphl TAKKE TIOMOTal0T YMEHBIIIUTH BO3MOKHBIE TIOMEXH MEXTy CIy)O0aMH, co3/[aBaeMble
nepenatonvu crannusaMu OC npuemMHHKy TeoctanmonapHoro CPJI, KOTOpbIif crieqyeT mo TpaeKTopHuu
KOCMHMYECKOT'0 amnmapaTa Ha HU3KOH OKOJI03eMHOI opOute. B To Bpems kak "crarnueckuil" ciydail momex
BHYTPH CIY)KOBI CBOJIUTCSI K MPOCTOMY aHaju3y, ocHoBaHHOMY Ha Pekomennmanmu MC3-R P.526, cnydait
MIOMEX MEXIY CITy>KOaMH MPeICTaBIsIeT HaMHOTO 00JIee CIOKHYIO TpodiIemy.
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[IpencraBneHHbI aHATW3 TIEPBOTO IOPSAIKA, HANPABICHHBIM Ha OOCCIeUeHHE TITyOOKOrO IMOHMMAaHUS
BaXHOCTH 3aTeHeHWs 30HBI DpeHens B KadecTBe (akTopa, KOTOPHIA MOXET MPHBECTH K CHIDKEHHUIO
MpeNeIbHBIX YPOBHEH CIEKTPAIBbHOM TIIOTHOCTH J.M.M.M. m3nydeHuil cranimuii ®C B HampaBieHHH
Mectonoyiokennit CPJl Ha opOwTte, MOATBEpAMSI HAIWMYKME CYTOYHBIX W3MEHCHHH YpPOBHS OCIIAa0JICHUS
CUTHaJa 3a cYeT AU(PakIny U UX 3aBUCHMOCTh OT HOMHHAIBHOTO MecTomonoxkenus: CP/] mo oTHomennto x
JTUHUH, COeNUHSIONIeH nepenatonyto anteHHy @C U mpueMHyI0 aHTeHHY. B paccMOTpeHHBIX MpuMepax
HOMHHAJIBbHBIA YPOBEHb MOXKET COOTBETCTBOBATh 3HAYCHHIO JJII CBOOOJHOIO TPOCTPAHCTBA WIIM MOXKET
ObITh Ha 16,5 nb HWKE YPOBHS 1)1 CBOOOAHOTO MPOCTPAHCTBA. DTO MOKA3BIBACT, YTO JOMYCTUMBIH YPOBEHB
s.uuM. 1 crannmid @C ¢ mpuMeHeHHeM 3aTeHeHHUs 30HBI DpeHels MOKEeH ONPEAeIIAThCS I KaXIoH
CTaHIIMHA C YYETOM TreorpapuuecKux W TEOMETPUYECKHX (aKTOPOB, OKA3bIBAIOIIMX BIHSHHWE HA Tpaccy
mexay cranuuer @C u CP/I.

CrnemyeT OTMETHTB, 9TO B TeX Clydasx, korna opoutansHas ctanmus CPJl HaxomuTcs B mpenenax rIaBHOTO
nmy4da Tiepenaromieil anteHHsl cTaHnuu PC 1y CBA3M MyHKTA C IMYHKTOM, HO 3aTEHSETCS 3/aHHUEM WIIH
JPYTUM TOTIOTPapUIESCKUM OOBEKTOM, BEPOSITHO, YTO APYras 4acTh JAYT'M F€OCTAIlMOHAPHON OpOUTHI OyIeT
BUJIUMOU B TIpejieiaX TIaBHOTO Jy4ya aHTeHHbI @C 0e3 Kakoro-Jimbo MpensTCTBHs, TaK 4TO padoTa CTaHIMH
@®C st CBS3M MYHKTA C IIYHKTOM OYyJeT orpaHmdeHa TpeOOBaHMSIMH 1. 3 pa3ziena peKomMeHOyem.
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