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1 [lenms paboThI

I/I?)y‘{I/ITI) MCTOJbl M IOPAAOK HABCACHHUS CIITYTHHKOBLIX TB anTeHH B
3aBUCUMOCTH OT MCCTa HaxXOXICHHUA CY6”beKTa, a TaKXKXC PacCIOJOKCHUA
HCKYCCTBCHHOI'O CIIYTHHKa 3CMJIM. HpI/IO6pCTCHI/IC HABBIKOB IIPAKTHUYCCKOIO
HCIIOJBb30BaHUA  CICHUAIM3HUPOBAHHLIX IIpOrpaMM H  IPAKTHYCCKOr'O  OIIbITa

HACTPOUKHU 000PYIOBaHUS CITyTHUKOBOTO TB.

2 Copaeprxanue padoThI
1. TeopeTnueckue pacueTsl 3HAUYEHUH MNapaMeTpPOB, HEOOXOTUMBIX IS
HaBEJICHUSI CIIyTHUKOBOW aHTEHHBI.
2. HccnemoBanwe napamMeTpOB  HABEAEHUS AHTEHHbl C  [OMOIIBIO
CHELMATIM3UPOBAHHBIX ITPOTPAMM.

3. [Ilpaktuueckast HACTpPOIKA MPUEMHOM CUCTEMBI CITyTHUKOBOTO TB.

3 KpaTkue TeopeTuuecKkue CBeACHUs

[Tox crnyTHUKOBBIM BeLIaHWEM MOHMMAIOT Mepenayy TeiaeBU3HOHHbIX (TB) u
3BYKOBBIX TPOTPAaMM OT TEPEAAIONINX 3E€MHBIX CTAHIIUA K TPUEMHBIM depes3
PETPAHCIATOP, YCTaHOBIEHHBIM Ha kocmuueckoMm amnmapare (KA). IlpuHsateii co
CIIyTHHKA CUTHAJI MOXET JINO0 HAMPSAMYIO MTOaBaThCS HA TEJICBU3HMOHHBIN TPHUEMHUK
a0oOHEHTa (B ATOM Cjydae TOBOPST O CITyTHUKOBOM HEMOCPEJCTBEHHOM BEIIaHUM),
100 MOCTyNaTh Ha CETh BTOPUYHOTO pacipeesieHus (TaKue CIIyTHUKOBBIE CHCTEMBbI
HA3BIBAIOTCS PACTIPEICTUTEIILHBIMU).

HenocpencTBeHHbI MpUeM BO3MOXEH Kak CO CIHYTHUKOB, pa0dOTaONIMX B
paMkax (UKCUpPOBaHHOW cnyTHUKOBOU ciyx0bl (DPCC), Tak U CO CIIYTHHKOB
paauoBemiarensHoil  criyTHUKOBOM  cimykOb1  (PCC). [locnemnme TpaauimoHHO

oOecneunBaroT 0oJjiee BBICOKYIO IITOTHOCTBh ITOTOKAa MOIIHOCTH Yy ITIOBCPXHOCTHU 3emiu



U TOATOMY TPEOYIOT MEHBIIETO auaMerpa mpuemMHol aHTeHHbI (45-90 cMm mpoTuB
120-150 cm B nuanazonax @CC ¢ 0OT€YECTBEHHBIX CITyTHUKOB).

WunuBuayanbHas cucremMa CIyTHUKOBOro TB cocTOMT MUHUMYM M3 Tpex
YacTeu:

[TapaGonuueckass aHTeHHa (B MmpocTropeunu "Tapenka') - MeTaindecKas
CIUIOLIHAS, JETECTKOBAas WM ceTyaTasi aHTeHHa, 1o (opMe HarmoMHUHAarouas OJroAlle.
AHTEHHA KpEMuTCs Ha CTeHe, OaJIKOHE WJIM KpBIE JOMa M OpPUEHTHpPYETCS Ha
cnyTHHUK. ['1aBHOE yciioBHE - MEXIy aHTEHHOW M HaIpaBJIC€HUEM Ha CIYTHHUK HE
JOJDKHO OBITh HUKAKWX MPEMATCTBHM B BHJE 3/IaHWMN, NepeBbeB U mp. HasHauenwme
aHTEHHBI - OTPAXECHHE U YCUJICHUE CUTHAJIa B TOUKe (hoKyca.

KouBeprop - a3nexkTpoHHBIH OJIOK pa3MeniaeMbiii B (okyce aHTeHHBI. Ero
Ha3Ha4YeHHE - MpPeoOpa3OBaHUE CUTHAJA CO CIYTHHKA B CUTHAJI MPOMEXKYTOYHOTO
JManazoHa, IPUroAHBIN IS epeadr 1Mo Kadesto Janee Ha pecuBep.

PecuBep (mpueMHHK, aOOHEHTCKHUW TEepMHUHAI) MPUOOP, OCYIIECTBISIONTUN
npueM U 00pabOTKy CHUTHajla CcO CIOyTHHKA, NpeoOpa3oBaHUE CUTHAlA U3
IPOMEKYTOYHOTO B TEJIEBU3MOHHBIA JMAMA30H, MEPEKIIOUYEHUE MEXy KaHalamH.
PecuBepsl MoOryT comepkarb B ceb¢ BCTPOEHHBIM JEKOAEp Al IpHeMa
3aKO/IMPOBAHHBIX KaHAJIOB.

AHTEHHBl JJiIi TpUeMa CO CIYTHUKOB-PETPAHCISITOPOB M3rOTABIMBAIOTCS
CaMbIX pa3HBIX THUIIOB. JTO AaHTEHHbl MapabOJOUTHOTO TUIMA - O(QCETHEHIE,
OCeCUMMETPUUHbIE TPsIMOPOKYCHBbIE, JBY3epKalibHble aHTeHHbl Kaccerpena,
IJIOCKUE aHTeHHbI - (hasupoBaHHbIe aHTeHHble pemeTku (DAPsI), chepuueckue
JMH30BbIE€ AHTEHHBl WU T.N. BBIOOp THMA AaHTEHHBI OINpenesseTcs] KOHEUHBIMH
YCIOBUSAMHM  TIpHeMa, HWHTEpecaMu  TIoJib30oBaTels M €ro  (PUHAHCOBBIMU
BO3MOKHOCTSIMU.

[Tnockue anteHHbl. [Ipu OOIBIIMX YPOBHSIX MpPUEMO-TIEPEAAIONICH MOIIHOCTH
(IIIIM)  nns  npuema yaOOHO TMPUMEHATH IUJIOCKUE  AHTEHHBI, KOTOpPBIE
ManorabapuTHbI, UMEIOT HEOOJNBIION BEC, HE3aMETHBI (HE BIUSIOT HA apXUTEKTYpy
roposa), TMO3BOJISIIOT OCYIIECTBIISITH  3JEKTPOHHOE CKAHMPOBAHUE, TOITOMY

HCO6XOI[I/IMOCTI/I HMCTb IMO3MIOHUOHCP W  MCXAHHUYCCKOC  OIIOPHO-IIOBOPOTHOC
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ycTpoiictBo. HepgocTaTkoM SIBISIETCS TO, YTO IUIOCKME AHTEHHBI OTHOCHUTEIIBHO
Y3KOMOJIOCHBI U MOTYT MPUHUMATH 3JIEKTPOMArHUTHBIE BOJHBI TOJIBKO OJHOTO BUJIA
noygpusanuu. llepenaya TteneBU3MOHHOW HH@OpMaUM LUPOBBIM CHOCOOOM
MIO3BOJIMJIA PA3MECTUTh B Y3KOHM YacTOTHOW MOJOCE AOCTaTOYHOE KOJUYECTBO
nporpaMM. [l03TOMy y3KONOJIOCHOCTh IUIOCKMX AQHTEHH B 3TOM CIIy4ae HE TakK
CYILIECTBEHHA.

Cdepuueckre TMH30BBIE AHTEHHBI MPEACTABISIOT COOOM TUAIEKTPUUCCKUI
map auametrpom 1,5... 1,8 M. OHM MOryT NpPUHUMATH CUTHAIBI MPAKTUYECKU
OJTHOBPEMEHHO CO BCEX CIIYTHHUKOB, HaXONAIMUXCSA B "BUAMMOW" dYacTu Heba o
pPETpPAHCIUPYIONIUE TEIEBU3MOHHBIE MPOrpaMMbl C JIOCTaTOYHOM MOIIHOCTHIO.
Henocratkom ux ABISIETCA TO, UTO CO CKOJIBKMX CITyTHUKOB BEAETCS MPHUEM, CTOJIBKO
HY>)KHO BHEHIHMX OJOKOB ycunurteneil-konseptepoB (LNB), uro ckaspiBaercs Ha
CTOMMOCTH aHTEHHBI, KpOME TOT0, /Il HUX Tpebyercs noseieHHas DUUM (T11IM).

[IpssmodoxycHbie U odceTHble aHTeHHBI (cM. pucyHok 1). Kiaccuueckumu
aHTEHHAMU JJIsl UHAUBUIYaJIbHBIX MOJIb30BaTENEH B CPEIHUX MIUPOTAaX MPU MPUEME C
oTHocuTeNnbHO HeOompion IIIIM sBastorcs mapabosioujgHble MNPIMOPOKYCHBIE U
odceTHbIC aHTEHHBI, MpUYeM O(CETHBIE MMEIOT HEKOTOpPHhIE MPEUMYIIECTBA TMEPE
npsiMOPOKYCHBIMU. Tak, y 0pCEeTHBIX aHTEHH TAKOIO K€ YCIOBHOTO AUAMETPa, KaK U
y nipssModokycHbIX, 6osiee Boicokuit K11/l n koaddunuent ycunenus Ha 5 nb Beiie,
a TJIaBHOE - OHU 0oJiee y0OHBI IPH IKCIUTyaTallMK B CPEAHUX M CEBEPHBIX MTUPOTAX.
VY npsiMO(OKYCHBIX aHTEHH BBINAJAIONIMI CHET U APYTHUE OCAJKH 3aJIeP>KUBAIOTCS Ha
MMOBEPXHOCTHU, YTO MPUBOJUT, K 3HAUYUTENIBHBIM MOTEPSIM CUTHAJIA MPU MpPUEME U
Jake K MpeKpaiieHuto nmpuemMa. ¥ o(CeTHBIX aHTeHH TaKUX MPOOJIEM HE BO3HHMKAET,
BBINIAJAIOIINE OCAJKK (J10KIb, CHET) HE MOTYT 3aJ€P>KUBAThCSl HA UX MOBEPXHOCTH,
TaK Kak IUJIOCKOCTh PACKpbIBa aHTEHHBI JJIsI TPUEMa YCTaHABIMBAETCS MPAKTHUYECKU
BepTukanbHo. Kpome Toro, odcerHas aHTeHHa umeeT Oosee HHU3KHA YpPOBEHb
OOKOBBIX JIEMIECTKOB, YTO CHHUXAET YPOBEHb CUTHAJIOB, NMPUHUMAEMBIX C JPYTUX

HaIIpaBJICHUHN U KOTOPBIE IPUHUMAIOTCS KaK ITIOMeEXa.



a) 0)

Pucynok 1 - a)odceTHas aHTeHHa; 0) npssMoQoKyCHas aHTEHHA

OngHuM W3 BaKHEHIIMX 3JEMEHTOB AHTEHHBI SIBJISETCA YCTPOWCTBO ISl €€
KpEIUICHUS — OMOpHO-TIoBOpoTHOE ycTpoicTBo (OITY). OITY mpeaHaznadeHo st
MIOJIBECKHA aHTEHHOW CUCTEMBI U HABEJICHHMS €€ JIydya Ha CIIyTHUK-peTpaHciaTop. [lpu
TOM AaHTEHHA MOXET OBbITh YCTAHOBJIEHA KaK HEMOJBI)XKHO, M NPUHUMATD
POTrpaMMbl TOJIBKO C OJHOTO CHYTHHKA, HA KOTOPBIM COPUEHTUPOBAHA, TAK U Ha
CHELUAaJIbHOM IOBOPOTHOM YCTPOWMCTBE /I IEpPEHALEIUBaHUS CO CIIyTHUKA Ha
cnytHuk. OIlY knaccuuuupyrorcs Mo cxeme MOJBECKM 3epKajia U ObIBAIOT C
nosisipHoi moaBeckoit (Polar mount) u asumyTanbHO-yrIOMECTHOM (a3UMyTalbHAS
(Az-El mount)).

AsumyTanpHas — JKecTKas (PUKCUpOBaHHAas MoOjBecKa. AHTEHHA HABOIUTCS
Ha CIIYTHHK W JKECTKO (DUKCUPYETCS Ha KPEIUICHUH. A3UMYyTalIbHbIE aHTEHHBI OYCHb
IIPOCTHI B YCTAHOBKE, €€ MOKHO ITPOU3BECTU U CAMOMY.

[Tonspras — Bpamaromasica nojapecka. OCHOBHOM CMBICI MOJISIPKA — TPUEM
pa3HbIX COyTHUKOB. [lojgBecka CKOHCTpyHpOBaHa TakuM  00pa3oM, uUToO,
MOBOPAYUBASICh TOJBKO BOKPYI BEPTHUKAJIBLHON OCH (T.€. BIPABO-BIEBO), aHTEHHA
OTCJIE)KUBAET yTOJ MECTA, TO €CTh OINHUCHIBAET Ty CaMylO AYry, Ha KOTOPOW BHCST
cnytHukH. [lonsgpka cinoxHa B yCTaHOBKE, TaK Kak TpeOyeTCsl TOUHAsl FOCTUPOBKA AJIs
OTCJIC)KMBAHUS HEOOXOIUMBIX yTiI0B. CTOMMOCTh YCTaHOBKM HaunmHaeTcs ot 150-180
JI0JUTAPOB M PacTeT MPOMOPIUOHANBHO pasMepy. Kak mpaBuio, odceTHpie aHTEHHBI

CTaBATCS C a3UMYTAJIbHON MOJIBECKOH, MPAMO(DOKYCHbBIE — C TIOJISIPHOM.



JUis MaJIOIIyMSIIIEro yCUIUTENsA-KOHBEpPTEpa ONPEENISIOIIMMU TapaMeTpaMu
SBJISIIOTCSL  MUHMMaJbHBIH  KO3(phUIMEHT 1ymMa, Kod(POUIMEHT  yCUJICHUS,
NOJISIpU3alMsl M YacTOTHBIM JHAana3oH. Y THIIOBBIX YCHJIATEJIEH-KOHBEPTEPOB
ypoBeHb myma He npesbimaer 1,0 n1b, HO ecTh U Takue, y KOTOPbIX KOA(P(PUIUEHT
myma He 6onee 0,6 n1b. CyTHHUKOBBIE KOHBEPTOpHI paccuuTaHbl s mpuema: C-
nuanasoHna, Ku, unu copmeniennsie C n Ku - quanazona. CnyTHUKOBBIE KOHBEPTEPHI
Ku-nnana3zona 6osee pacrnpocTpaHEHbl, TaK KaK JUaMETp CIIyTHUKOBOW aHTEHHBI,
IIPU KCIIOJIb30BAHUU TaKOTO KOHBEpTEpa, cocTaBiseT oObraHO, oT 0.5 mo 1.2 metpa.
ITpu npueme nuanazona C, pazMepbl aHTEHHBI TPEOYETCSl HECKOJIBKO OOJIbILIE.

BHemHuii  BUA  KOHBEPTOPOB  pa3jMUHBIX  YAaCTOTHBIX  JUAala30HOB

MPECTABIICHBI HA PUCYHKE 2.

2) 6)

Pucynok 2 - a) KouBeptop C-nuamnasona; 6) kouseprop Ku-nuanazona

Kpome dactoTHOro crnekrpa (auamna3zoHa), KOHBEPTEPhl Pa3IMyarOTCs BHIOM
noJisipu3anuu curHana. IIpuueM B 0lHOM KOHBEpTEpPE MOTYT MPUCYTCTBOBATH Cpasy
JIBa BUJA MOJISIpU3alny. J[Ba OCHOBHBIX THIIA BBIITYCKAEMbIX KOHBEPTEPOB 3TO:

1. JIuneiinslii yHUBepcanbHbIN ciyTHUKOBBINA KoHBepTep (Universal) - B aToM
BUJIE KOHBEPTEpA NPUCYTCTBYIOT [1BA TUIIA MOJIAPU3ALMU: JIUHEWHAsS TOPU30HTAIbHAS
(H - Horisontal) u nuneiinas Beptukanbhas (V - Vertical).

2. Kpyrosoii cnytHukoBblii kouBeptep (Circular) - B 3ToM Buae KOHBepTEpa
MPUCYTCTBYIOT TaK >K€ JiBa TUIA Mojspu3anuu: kpyroas mpaBas (R - Right) u

kpyroBas neBas (L - Leftl). B ero Ha3zBaHmm MOXKET Tak K€ BCTPETHTHCS CIIOBO



"YHUBEpCalbHBIN'", TAK KaK B HEM IIPUCYTCTBYIOT JIBa BHUJ1a MOJIspU3alny "mipaBasd’ u
"neBas".

B ycrpoictBax mnpuema € TIOBOPOTHOM AHTEHHOW KEJIATEJIbHO HWMETH
YHUBEPCAIbHBIC YCHIHTENU-KOHBepTEphl. OHU 00€CeunBarOT YCUJICHUE |
npeoOpa3oBaHue CUTHAJIOB B nojauana3onax 10,7... 11,7 (FSS), 11,7... 12,5 (DBS)
u 12,5... 12,75 ITu (Telecom). Bwibop HeoOxoguMoro mnojjauana3oHa B
COBPEMEHHBIX YCUJIUTENSAX-KOHBEPTEpAX OCYIIECTBISETCA MOJlauyeld YIpaBISIOUIUX
curHai-kogoB DISEqC uactoroit 22kl i1 mepekstoueHus] TeHepaldu ¢ OJHOTO
rereponuna (Lokal Oscillator Freguency) Ha nmpyroil. Takue KOHBEpTEpHI MMEIOT
o6o3nauenus LOF-1 (wacrora renepanuu 9,75 I'T'm ana nogauanazona 10,7... 11,7
I'Tu), LOF-2 (wactora 10,6 I'Tu mis nmonauamazona 11,7... 12,5 I'Ta) uau LOF-2
(wacrota 10,75 ITu mns momnmamazona 12,5... 12,5 I'Th). B HekoTopbIx ciydasx
noaauanazonsl DBS u Telecom o0wbemuustorcs B obmmn (11,7... 12,75 TTu u
gacToTa rerepoauHa Jjis Hero cocrasiser 10,751 T, T.e. LOF-2).

JIist M”HIUBUAYATBHOTO TMPUEeMa HEOOXOANM OJUH MAJIONTYMSIIIIAA YCUITHTEIb-
KOHBepTep. B KOJJIEKTUBHOW cHUCTeME MpUeMa UX JOJDKHO ObITh MUHUMYM IO
OJIHOMY JIJIsl IPUEMA CUTHAJIOB OT 3JIEKTPOMArHUTHBIX BOJH KaXKJI0TO BUa JIMHEHHOMN
noygpuzan. C  JApyrod CTOPOHBI, JUIsi HMHIMBHAYaJIbHOTO TpUEMa TaKxKe
KEJIATeJIbHO HMETh JBa YCUJIMTENS-KOHBEPTEpA, YTO OCOOEHHO YAOOHO TpH
YCTAaHOBKE HEMNOJBHKHOM AHTEHHbI, HAaNpPABJICHHOW HAa CHYTHHUK (WJIH CEMENCTBO
CIyTHUKOB), HAaXOJAIIMXCS HA Pa3HbIX MO3UIHUAX T€OCTAIMOHAPHON OpPOUTHI. DTO
JTA€T BO3MOXHOCTh BECTH IMPUEM DJIEKTPOMATHUTHBIX BOJIH Pa3HbIX OPTOTOHAIBHBIX
nonspuzanui. K ToOMy k€ COBPEMEHHBIE CIIyTHUKOBBIE NPHUEMHBIE YCTPOWCTBA -
pecuBepsl B OCHOBHOM BC€ MMEIOT JiBa Bxoja Y BY s noakmroueHust kK 6;10ky LNB.

CnyTHHKOBBIM pecuBep (PUCYHOK 3) 3TO PaguO’IEKTPOHHOE YCTPOUCTBO,
KOTOpOE CIYXKUT I JEKOJAUPOBaHUSA M TMpeoOpa3oBaHusl HU(POBOTO CHUTHAjA,
nepenaBaeMoro Co CIyTHUKA, B JIOCTYMHbIE JJIsi MPOCMOTpPa Ha dKpaHe TeJIeBH30pa

ayJIMo0 U BUACO CUT'HAJIBI.



Pucynok 3 - CiyTHUKOBBIN peCUBED

B pecusepe umeercsa Bxon (LNB IN) u Beixonsl (SCART, RCA, HDMI u ap.).
Ha Bxon momaercss nudpoBOil CIyTHUKOBBIN CHUTHAJN, a C BBIXOJA HAYT OOBIYHBIC
ayavo W BUAEO curHainbl. Ha peiHKe mpennaraercs HECKOJIbKO THUIIOB PECUBEPOB: OT
npoctsix FTA, no kom6unupoBanusix PVR pecuBepos.

Cample pacnpoCTpaHEHHBIE PECHBEPBHl - PEKOMEHIOBAHHBIE CIYTHUKOBBIMHU
oneparopamu: HTB mmoc, Tpukonop TB, Konutunent TB u np. [lns mpocmotpa
KOJAMPOBAHHBIX TEJEKAHAIOB Yy OOJBIIMHCTBA ONEPATOPOB MOXKHO HCIIOIb30BATh
TOJBKO PEKOMEHJIOBAHHBIE UMW PECUBEPBIL, T.K. OHHM UMEIOT MPOTPAMMHYIO IPUBA3KY
K KapTaM JIOCTYIa, HO HEKOTOPBIE OMEepaTophl TAl0T BO3MOXKHOCTh BhIOOpa pecuBepa
KIIMEHTOM, Tipeasiaras notpedurensm CAM Moayny B KOMIUIEKTE C KapTOM JOCTyTa.
CAM wMoayinb, 3TO YCTPOMCTBO, KOTOPOE COACPKUT NpOrpaMmy st paboThl C
KapTaMH JIOCTYIIa U UMeeT J1Ba pa3bema. OAuH - 1JI1 YCTAaHOBKHU B PECHUBED, IPYroi -
kapronpueMHuKk. Takue CAM Momyim MOTyT cpa3y MHOAJIEPKUBAIOT HECKOJIBKO
KOAUPOBOK IS  Pa3NWYHBIX KapT JOCTyla W  HWHOTJa MOTYT  OBITh
nepenporpaMMUpPOBaHbl Ha APYTUE KOJUPOBKH.

JIns koMmpeccun CyTHHKOBOIO CUTHajia B OCHOBHOM ucnoib3yeT MPEG 2,
nodToMy pecuBepsl DVB-S paborator, npexiae Bcero, UMEHHO C 3THUM CTaHAapTOM.
Tak xe nmerorcsa pecuepbl DVB-S2, kotopeie nogaepxusatror MPEG 4 u MPEG 2,
3TO, B OCHOBHOM, PECUBEPHI BBICOKOM yéTKkocTH HD.

CBoeoOpa3HbIM PECHBEPOM [JIsl MPOCMOTPA CIHYTHUKOBOTO TENEBUICHHUS Ha

KoMIiibtoTepe sBIsitorcst DVB-kaptel. OHM  MoOryT ObITh Kak BHYTPEHHHUMH,
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yCTaHaBIMBAEMbIMU HETIOCPEACTBEHHO B cBOOOMHEIN PCI-ciioT kommbioTepa, Tak u
BHEIITHUMH, TTOAKTI09aeMbiMH K 00braHOMY USB mopty. DVB-kapra nonkimrodaercs
K KOHBEPTOPY CIYTHHUKOBON AHTEHHBI, T.€. BBIMOJHSAET (PYHKIMU KIIACCUYECKOIO
CIIyTHHKOBOTO pECHBEpa M TNEpPENacT TMOJYYCHHbIE JaHHbIE JPYTMM Yy3JaM
KOMIIbIOTEpPA. B 1enom, mpouecc yctaHOBKM M HacTporMku DVB-kapTel HUYEM He
OTJIMYAETCS OT YCTAHOBKM JIOOOT0 Jpyroro ycrpoiicTBa. CylIECTBYIOT TaKke
MOJIHOLICHHBIE BHEIIHUE YCTPOMCTBA, MOAKIFOYAEMbIE HEITOCPEACTBEHHO K CETEBOMY
KoMmyTatopy (xaby). IIpumepom Takoro yctpoiictBa sBisiercs Pent@Office,

umeroiiee LNB-Bxoz nns nmoakimoueHus: kK kousepropy antensl U Ethernet-mopt (RJ-

45).

4 OnucaHre IPUKIATHBIX MPOTPamMM, UCIIONIb3YyEeMbIX B 1a00paTopHOl paboTe

B nannoil nmaGopaTtopHOd paboTe MPOU3BOAUTCS PACUYET YIJIOB YCTAaHOBKHU
CIYTHHUKOBBIX aHTEHH MPHU MOMOIIK nporpaMmMHon mozenu Ha IBM. JlabopaTopHoii
YCTAHOBKOM  SIBJISIIOTCSA ~ CHeUUalIu3MpoBaHHble mporpammbl  Satellite  Antenna
Alignment (SAA), SatHunter u SATTV.

Satellite Antenna Alignment (SAA). UuTepdeiic mporpaMMmbl NpUBEIECH Ha
pucynke 4. [Iporpamma mnpeaHa3HaueHa [jisi pacyeTa YrioB, HEOOXOAMMBIX MPHU
YCTAHOBKE CIYyTHUKOBOW aHTEHHBI. PacCuMTHIBAIOTCS a3UMyT U yroja MecTa s
KaXXJIOTO CIyTHUKA. PacyeT mpou3BOAMTCS cpa3y Ha BCE CIIyTHUKH, YTO MO3BOJIAET
OIICHHUTH, KAaKW€ CIIyTHUKU (PU3MUECKH BUIHBI C MECTa YCTAHOBKU aHTCHHBI, a KAKHUE
HET.

PaGoty ¢ mnporpaMMoli HyXHO HauaTb C 3aHECEHHUs reorpaduuecKkux
KOOpAMHAT Ballell TOYKA YCTAHOBKHM CIYTHUKOBOW aHTEHHbI. BBenuTe yka3aHHbIE
npernojiaBaTesieM KOOpJAUHaThl B paszjaene "KoopauHaTel MeCTa YCTAHOBKUA aHTEHHBI'.
Cesepnas mupota - "N", 1oxHasg mmpora - "S". AHaJIOrH4yHO, BOCTOYHAS JOJITOTA -
"E", 3amamnas gonrora - "W". Ilocne Toro, kak KOOpIWHATHI OyayT BBEICHBI, B
JEBOM 4YacTh B TaOnMIle Bbl MOJYYUTE pacyeT YIVIOB Ha BCE CIYTHUKH Cpa3sy.

PaccuuThiBaeTcs azuMyT W Yrosl moabema aHTeHHBI (yrona Mecrta). llomyueHHbIN
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a3UMyT - 3TO HAIpaBJIEHHE HA CIYTHUK B rpajgycax OT HaIlpaBJICHUS Ha CEBEp IO
4acOBOM CTpesKe. YTOJ MecTa SIBISIETCS yrioM (B rpaaycax) Mex]1y HampaBiIeHHEM
CUTH&JIa CO CIYTHUKAa M KacaTeJbHOW IUIOCKOCTH K MOBEPXHOCTH 3€MJIM B TOYKE
Balllero npuema. Ecim yroan Mecta OTpULATENbHBIA, 3HAYUT CIIyTHHK CKpPBIT 3a
TOPU30HTOM M MIPHUEM CHUTHaja C HETO B MPUHIUIIE HE BO3MOXKEH. TakuM o0pa3om, C
Balliell TOUYKHW HAOJIOJECHUS TEOPETUUYECKUA BUJIHBI CITYTHUKH, Y KOTOPBIX yTOJ MECTa

SIBIISIETCS MOJIOKUTEIHLHOU BETUYNHOM.

"Duplicate File Detector” f you use "Sateliite Antenna Alignment” regularly, why not make a donation to help ensure your future
"Slhideshow Movie Producer” devek ents, and to expr iation? To make a donation, click the Donate Button below. It's
"Satellite Antenna Aignment" easy, fast and secure! Donating is possible online with the help of Plimus website. DONATE
"Proximity Promoter 24x7" - Paccbinika pekniambi/nigopmaumun Ha MobunbHbie Tenedonbl yepes Bluetooth

Yrnbl NOBOPOTAa aHTEHHbI IAsmv'rnaoonue I OddceTHan aHTeHHa ]l‘benm'crsuﬂ I OTuer ] TpaHcnoHaepbl I WrdopmaLya ] ny I
CnyTHuk ¥ EW| ° AsumyT °© Yronmecta ® www o | MecTononoxenne cnyTHUKa

Astra 1C 257,839 ° | Astra 1C

Eurobird 4A 256,987° S5 7885 _t:p_ = .

Sirius 4 256,632 ° : 2 % 0 % PaA E]
Eutelsat W3A 255,606 ° !
Eurobird 9A
Eutelsat W2A

Hot Bird 6,8,9
Eutelsat W2m
Eurobird 16
Eutelsat Sesat 1
Astra 1H,1KR, 1L, 1M
AfriStar 1

Eutelsat W6

Astra 1E

Astra 1G

Astra 3A

EuroBird 2

Badr 4,6

Astra 2A,28,2D
Eurobird 1

Arabsat 28

Turksat 1C

Astra 2C
< | 1

m

: - o
254,606 °© ; v MuMy'r: 257,839 :
254,079 © ron mecra: 33,711
252,372° : KoopanHaTbl MECTa YCTAHOBKH aHT€HHbI
250,445 © : LWupoTa mecta: "N CesepHas; "S” IOxHas
250,445 ° : =y ' MHH
250,445 ° : 13 % P 39 % 0
N
248,088 °© H fonrota mecta: "E” BocTouHas; "W" 3anaaHas

|
E -

(@)

®
246,595 ° : (a] °rpan (a] " Mun (a] " cex
246,067 ° : 49 = 36 = 0 ©
244,279 °
244,279 ° : HassaHue mecta © . - ©

244,279 °
242,186 °
241,624°
238,945 °
238,945 °
235,726 ©
234,961 °
234.170 °

mmmmmmMmmmmmmmmmmmmmmmmm
N O UV NNOUULOMMOOONOODOOOD OO WOoOOoO

HEEEBRRUBEURNGE

Site new title

More downloads: http://www.al-soft.com

Pucynox 4 - UnaTtepdetic mporpammer Satellite Antenna Alignment (SAA)

JIOTIOJTHUTENBHO B IPOrpaMME pealii30BaH pacueT a3uMyTa Ha cojiHie. Pacuer
MIPOU3BOAMTCS JIJIsi TOYKH, reorpaduueckre KOOpANHATHI KOTOPOW BBl 3aJ1aBalld JJIs
pacyeTa a3uMyTa Ha CHYTHUKH. BbicoTa Haj ypoBHEM Mopsi cuuTaercs paBHou 0
MeTpoB. Bl Mokere ykaszaTh nmary (1o yMondaHuWio Oepercss TeKylnas nara) u
MPOU3BECTH pacueT MABWKEHHUS COJIHIIA C JUCKPETHOCTHIO B OJHY MHHYTY.

PesynbpTaThl pacueTa BBIBOAATCS B Tabnuie B JeBoM yacth. Jlimsg comHia
12



paccUMThIBaeTCs KaK a3UMYT, TaK U yroJl MecTa B TEKYIIMA MOMEHT BpeMeHH. Takum
00pa3oM, 9TO J1aeT BO3MOXKHOCTh INPU YCTAaHOBKE AHTEHHBI OOOMTHCH COBCeM 0€3
koMraca. CHavajia oOIpeneauTe a3uMyT Ha HYKHBIM BaM CIHOYTHHK. 3aTeM
MPOU3BEUTE pacyeT a3MMyTa Ha COJHIIE Ha JIeHb, B KOTOPBI Bbl IUIAHUPYETE
yCTaHaBNMBaTh aHTeHHY. Haiinute B Talnuile a3uMyT COJHIIA HauboJiee paBHBIM
a3UMYTy Ha CITyTHUK, ¥ BbI TIOJIY9UTE BpeMs (U aTy), KOT/Ia COJHIE Oy/IeT B TOM ke
CTOPOHE YTO U CIYyTHUK. B HyXHBIII MOMEHT BpEMEHHM MOBOpAYMBAEM AaHTEHHY
IpsIMO Ha COJIHUE, a3UMYT COJIHLA B 3TOT MOMEHT COBMAJAET C a3UMYTOM CIIyTHHKA.
HNutepdetic nporpammel ¢ okHOM «PacdeT a3umyTa Ha COJIHIIE» MOKa3aH Ha PUCYHKE

5.

"Duplicate File Detector” n a ‘ >
"sSlideshow Movie Producer” - g ooy miet || =S
"Satellite Antenna Alignment”

"Proximity Promoter 24x7" - Paccbinka pexnambi/uidopmauun Ha MobunbHbie Tenedoubl uepes Bluetooth

[)’rm nosopoTa arrrerml A3uMyT Ha conHue lowoemaa BHTEHHa I MNpensTcrens I Otuer ITpaHa'loruxepbl l Wrdopmas I n ]

| Texkywas nosuua conHua: 116,34 °, Elevation: -70,28 ©,00:45:54
30 Hosbpa 2010r. v M 0:45:54
e e B~ | e ' Bocxoa conHua: 112,05 °, 05:48:27

BpeMeHHasn 30Ha +3 v [ | Texywee spens 3axoa conHua: 247,87 °, 17:11:48
fata Boets ASmyE® ConHeyHbI NoNAeHs: 179,98 ©, Elevation: 54,71 °,11:30:08

30.11.2010 00:01 138,087 ©
30.11.2010 00:02 137,215 °
30.11.2010 00:03 136,369 °©
30.11.2010 00:04 135,550 ©
30.11.2010 00:05 134,755 °
30.11.2010 00:06 133,986 °©
30.11.2010 00:07 133,240 °
30.11.2010 00:08 132,517 °
30.11.2010 00:09 131,817 °
30.11.2010 00:10 131,138 °
30.11.2010 00:11 130,480 °©
30.11.2010 00:12 129,842 °
30.11.2010 00:13 129,223 °
30.11.2010 00:14 128,623 °
30.11.2010 00:15 128,041 °
30.11.2010 00:16 127,477 °
30.11.2010 00:17 126,930 ©
30.11.2010 00:18 126,399 ©
30.11.2010 00:19 125,884 °
30.11.2010 00:20 125,384 °

20 2010 00-2 4 2oz o NSRS [Z,O“E - Astra 1C; AsumyT: 257,839 ° Yronmecta: 33,711 °

d secure! Donating is possible online with the help of Plimus website DONATE

(| »

S
Astra 1C

CnyTHUK

<
>
o
-1
o
o

1

More downloads: http://www.al-soft.com

Pucynox 35 - Pacuer azumyra Ha coJiHIEe
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MoXHO MpoOW3BECTH pacyeT yria moabemMa odceTHoM aHTeHHBI. [[ns »TOTO
HEO0OXOJIMMO BBECTHU pa3Mephl Ballled aHTeHHBI (BBICOTY M IIMPHHY) U MpOrpamma
paccunTaeT TOYHbBIA YroJ NOABEMA JJIsl STOM aHTEHHBbI. PacueT mpon3BOIUTCS TOJIBKO
JUIS. aHTEHH, Y KOTOPBIX BBICOTa OOJbINE MUPUHBI. Pa3Mepbl aHTEHHBI BBOJMTE B
MUJUTAMETpax. 31ech ke OyneT mMoka3zaH yrojl IMojgheMa Ha BBIOPAHHBIA BaMH
CIIyTHUK, W YIroJl, HA KOTOPbI HYHO pE€aJIbHO YCTAaHOBUTHh AHTEHHY (B rpagycax OT
mockocty 3emin). MHTepdelic nmporpammel ¢ okHOM «PacueTr yriia moabema Jyist

o(CeTHOM aHTEHHBI» MOKa3aH Ha PUCYHKE ©.

Oavin Bua Asbik Cnpaska [lopoaaPoccum

"Duplicate File Detector”
"Slideshow Movie Producer”
"Satellite Antenna Alignment”
"Proximity Promoter 24x7" - Paccbinka pexknambi/uidopmauun Ha MobunbHbie Tenedonbl yepes Bluetooth
Yrnbl NOBOPOTA aHTEHHbI l A3uMyT Ha ConHue | OddceTHan aHTeHHa | MpensTcTens ] Otuer I TpaHcnoHaeps! l WHbopMawms ] 4

LnpuHa aHTeHHb! (MM):

DONATE

@ Yron cueweHns: 25,55°
830 @ Yron noabEeMa Ha CNyTHUK: 33,711°

T H 2, 2
Bcoraasreras Gui pebyeTca HaKNoH aHTEeHHbI 95,2

CnyTHMK
[2,0°E - Astra 1C; AsumyT: 257,839 ° Yron mecta: 33,711 °

BeicoTta
AHTEHHbI
'MM)‘
(Mm):

920

Tpebyerca e
| naknon o
AHTEHHbI : i
95,25° .~

Yron
noaobéma Ha
» CNYTHHK:
Yron -,
cMeweHus: .

>
WnpuHa aHTeHHb! (MM):
830

More downloads: http://www.al-soft.com

Pucynok 6 - Pacuer yria noasema jijist 0)CETHOM aHTCHHBI

IIporpamma SatHunter mpezncraBiser nmpuMepHO Ty k€ HH(GOpPMaLUIO
yto U SAA. Ilocne BBeneHHS KOOpPAMHAT MECTa MPUEMA, OHA IOKA3bIBAET KaKHUE
CIYTHUKHA BHUJHBI C JIaHHOI'O MECTa M TAKKE€ pPaCCUMTHIBAET a3MMYT Ha COJIHIE.

O,Z[HaKO, pacdeT asuMyTa Ha COJIHIOC HC IIPOM3BOJUTCA Ha BCCh JCHbL KaK B

14



nporpamMMe SAA, TOJIBKO B MOMEHT KOI'/Ia a3UMYT BBIOPAHHOT'O CIIyTHHUKA COBIIAJaeT
C a3UMYTOM coyIHIA. J[1s1 0pceTHOI aHTEHHBI TaKKE PACCUUTHIBAET YroJl CMEIIECHUS
u HaksoHa. MaTepdetic mporpammbl SatHunter npencrasnen Ha pucyHke 7. OKHO

«Pacuer napaMEeTpOB AJIsI HABECACHUS aHTCHHBD) ITIOKA3aHO Ha PUCYHKEC 8.

2 SatHunter trial 30 uses left . \L

|| ®avin Mpocmotp MMomowp

| @ 2 o N »

KoopauHatel mecta AHTEHHa ConHeyHbiit KoMnac MyneTueua DVB TioHep

LY THUKA ConHue: MynbTudug TioHep l

Lupora: : Qara: 29.11.2010 D

[JonroTa: ; MecTHoe Bpems pRRELR:E]

UTC:

-
A

Sirius 4 _ Disconnected. _Done

Pucynok 7 - Untepdeiic mporpammsl SatHunter

ITporpamma SATTV 1no3BOJISIET OLUEHUTH KA4€CTBO MPHUEMa TEJIEBU3HMOHHBIX
IpOrpamMM C OMPEAENIEHHOTO CIyTHUKA B 3aBUCHMOCTH OT Pa3jiM4HbIX MapaMETPOB:
MOIITHOCTH CHTHAJIa B TOYKE MpUEMa, TuaMeTpa MPUEMHON aHTeHHBI, KodhdumreHTa
IIyMa KOHBEpPTOpa, IIMPUHBI MOJOCHl YAaCTOT BUACOTPAKTA, YIJIOB HaBEICHMUS

aHTEHHBI Ha clyTHUK. MHTepdelic mporpaMmbl MPUBENIEH HA PUCYHKE 9.
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®avin MNpocmotp Momouwp

~
-«

AHTenHa

«

KoopauHare! Mecta

I KoopnMHaT(mymn@onnue{ Mynbru¢u4 TioHep I

ConHeyHbii Komnac

o N @

Mgn;ru@m

DVB TroHep

122,7 07:41:59

2]

Hassanue E..[Mos. | [Asumyr, 0 [Yron mecra, o | Nosopor koneeprepa, 0 | Tparcnonaeps: [Asumyr=Conrue at |
Sirins 4 k- 4 8 225.07 PR -27.67 15:17:00 E
Furohird 4A F 4 0 2259 23.16 -28.1 15:21:00 =
Futelsat W3A F 7 0 222.76 24.63 -26.44 15:06:00
Furobird 9A F 9 0 220.61 25.56 -25.27 14
Futelsat W2A F i0 0 219.53 26.01 -24.67 14
Hot Bird 6.8.9 F 13 0 216.2 27.31 -22.79 14:35:00
Futelsat W2. ... F 16 0 PADE7 7] 28.51 -20.79 14:19:00
Astra 1F.1G.1...F 19 2 209.01 29.67 -18.55 14:02:00
Futelsat W6 F 21 6 206.13 30.46 -16.79 13:49:00
lActra 24 |3 22 5 203.8 21.03 -15.35 13:39:00
Astra 1F F 23 S 03.8 31.03 -15.35 13:39:00
FuroRird 2 F 25 S 201.32 1.58 -13.8 13:29:00
Radr C F 26 0 200.69 31.71 -13.4 13:26:00
Badr 3.4 F 26 0 200.69 Sal7] -13.4 13:26:00
Furobird 1 F 28 2 197.92 32.23 -11.64 13:14:00 >
[Astra 3A
|X¢mm) . a
95 mm W: 1600 =]
H: 1650 2
AsumyT conHua:
354,16 Yron mecra31,03 o
CnyTHuk-ConHue= Odcer: 22,620
150,36
R: -15,350
3axoa: .
2370 16:18:47 by I pslo
Bocxoa: X: 95 mm

|Disconnected.

8

Cnpaeka

|| ®aiin  Onepauvm Mecto npvema Cepsuc [Nomouwb
x % [
4 g‘ ,‘ )
3oHa Pegaktop  Mopsecka YpanuTe Onuwn  WHTepHer
MeToa nepepauun
© unbpoeoii
MNapameTpel CirHana
Yacrora, Ty 1250 5T
[nnHa BOAHBI, CM 2,39840
50
3MMM, aBBT ; e N c/N 16.98
MNapaMeTpsl aHTEHHbI %
Ky, A6 40,1
WupmHa yua
-3 pb, rpaa. 144
[Ao6poTHocTe
GIT, AB/K 19.67
OTHoweHue F/D 0,40
100
Avametp BMAEOTPAKT NPHEMHIKA
¥R « | »
60 WupuHa nonoce! 30
KN4, % = vacrot, My <« 1
< (0 » L
Wymosas 61 KoneepTop
Temneparypa, K <« |my »
S Koappuument 0.70
wyma, A6 il
®okycHoe - _ _ < 1l
paccrosHue F, cm <« | » Q@a6 (K
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MonoXeHue cnyTHHKa

MNozunums,
*)8a ()34
PaccrosHue

[0 CYTHUKa, KM

108,0°

113,0
[#-113,0
(110,
-110,0
110,0
(-110,0
108,0
108,0

Palapa C2
Koreasat 2
Sinosat 1
BSAT 1A
BSAT 2A
N-Sat 110
Worldsat 1

< 11}

Telcom 1

VIHTEHCHBHOCTL 0CBAKOB
0 6e3 ocaakos
© noxae
(©) Mokpuiii cHer

) CHer

KoopauHaTe! MecTa npuema

Wupota
51050 (22

Openbypr v

HAonrota
55000 |22

ropoa

3anuce

l PeaakTop Cnucka CnyTHUKOB

l 30Ha NOKPLITHS

AsuMyTansHas nogeecka

MaruuTHoe

0,00 [Aa]
CKOHEHHe 2|2
AsumyT 120.64°
Yron mecra 13.37°
MNosopot ¥ o
KOHBEpTOpa 32.12
MonspHas noasecka
Yron
NONSPHOI OCH 52.52°
Yron mecta 30.70°
Yron 6.78°
HAKNOHa
Noapobxee ...




3nech Takke HEOOXOAMMO BBECTHM KOOpJIMHATHI MeCTa MpHUeMa, BBIOPAThH
CIYTHHK, Ha KOTOpbIi OyJeM HacTpauBaThcs. byneH mpousBeneH pacyer a3umyTa U
yrina mecra. M3o0pakeHre KoMIiaca MOKaXeT, B KaKOM CTOpoHe OyleT HaXxOIUThCs
BBIODAHHBIA CIYTHUK C JaHHOM TOYKM TNpUeMa, a H300pakeHUe TeJIeBU30pa,

BO3MOKCH JIK ITPHUEM C JaHHOT'O CIIYTHHKA U ITIOJJYYCHHOC OTHOIICHHUEC CI/IFHaJ'I/H_IYM.

5 Ilopsiok BBIMOSIHEHUS JTAOOpaTOPHOU PadOThI

5.1 PacyeTHsIll 3Tan

JInst TOro 4TOOBI MPAaBUIIBHO YCTAHOBUTH CIIYTHUKOBYIO aHTEHHY HEOOXOIUMO
CHaJyaJla ONpENeTuTh, KaKUe WMEHHO CIyTHUKH OyAyT JOCTYIHBI C HAIIETo
MECTOHAXO0JICHUS U C MPEINOJaracéMoro MecTa yCTaHOBKM CITyTHUKOBOUW aHTEHHBI.
WNnu, BepHee ckaszaTh, Kakhe CHOYTHUKH OyIyT HAXOJUThCS B 30HE MPSMOM
BUJIMMOCTH CIyTHUKOBOW AaHTEHHBI.

Tak kak Haia rjiaHera umeeT (popMy 1apa, a CIyTHUKH PacoSIOKEHbI BOKPYT
HEe, TO B 30HE TNPSIMOM BHAMMOCTH OyIeT HAXOAUTHCA TOJIBKO YacTh
reoCTalMOHapHON OpOUTHI (IIEMOYKH CITYTHUKOB). OT TOro, HACKOJIBKO BHJHA 3Ta
4acTh, HAIMpPSIMYIO 3aBUCUT U KOJHWYECTBO JOCTYMHBIX CIHYTHUKOB. TO €CTh, OJHU
OyIyT BUIHBI, @ IPYTHE MPOCTO-HATIPOCTO CKPOIOTCS 32 TOPU3OHTOM.

Jlns ompeiesieHust 30HbI 0XBaTa, JOCTATOYHO 3HATh, KAaKUE JIBA CAMbIX KpaHUX
CIIyTHUKA, U3 BUAMMOMN LEMOYKH, HAXOJATCS B 30HE MPSIMON BUIUMOCTH CHYTHHUK —
CIIyTHHKOBAs aHTeHHA. J[J11 onpeenieHust uX KOOpAUMHAT CYIIECTBYET TPHU Crocooa:

1-i1 coco6: OnpeneneHne CMyTHUKOB € MMOMOIIBI0 MAaTEeMAaTHYECKUX PAaCUYETOB,
0 CTEIUATBHBIM (POpMyIIaM.

2-i1 cmnocob: OmpeneneHue  CIOYTHHUKOB € TMOMOIIBIO  CHEIUATIBLHO
pa3paboTaHHBIX MHTEpHET cTpaHuil. C TOMOIIBI0, Tak HasbiBaeMblx Online-
KaJIbKYJISITOPOB.

3-1  cmoco6: OmnpeneneHue  CIYTHUKOB € TOMOIIBIO  CIEHHAIBHO

pa3paboTaHHBIX KOMIBIOTEPHBIX MPOTrpamMm, HampuMmep, Takux kak: Satellite Antenna
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Alignment, SATTV, SMW Link, SatHunter, FastSatFinder, Prog Satellite Finder u
MHOTHE JIpyTHe.

Ha cneayromem 3tane HeoOXOAMMO BBIOpaTh CIYTHHK, C KOTOPOro OyaeT
MPUHUMATBCA CcuUTHaN. [l 3TOro mombs3yroTcst TaOnmuileld CIyTHUKOB, KOTOpas
npuBeAcHa B Ilpwioxkenun A. boiiee TOuYHBIC JaHHBIE MOXKHO Y3HATh B
COOTBETCTBYIOIIICH JUTEpaType WJIM B HMHTEpHETE, HampuMmep, Ha caiTax

www.telesputnik.ru 1 www.lyngsat.com.

3aganme 1. Pacuer napameTpoB HaBeIEHHMsS AHTEHHbl Ha 3aJIaHHBIA

HCKYCCTBCHHBIﬁ CIIYTHHUK 3CMJIN.

1. Omnpenenutb s 3aAaHHON Teorpaduyeckoi MIUPOTHI MEcTa MpueMa
yIJI0BOM 0030p BUAMMOW 4YacTH JOyT'M T€OCTAllMOHAPHOM OpOWUTHI, B TMpenenax
KOTOPOT'O BO3MOXKEH MPUEM CUTHAJIOB CO CIIYTHUKOB. MecTo mprema BhIOMpaeTcs u3
tabnuiel B [Ipunoxkenun 4.1 B COOTBETCTBUY C HOMEPOM CTYICHUECKOTO OUjIeTa.

Bog = 2 - arccos(tgy/tgay), rpan (5.1)
ag = 90° — (eyup + arcsin(A - coseyy)), rpan (5.2)
rjae
A= R,/(R,+ H) =0,1511;
R3=6370 km — panunyc 3emiu;
H =35786 kM - BbICOTa reocTaliiOHapHON OpOUTHI;
Y - IHPOTA MECTA MpUEMa, Tpa;
Ol — YTOJI OTHOCHTENIBHOTO LEHTpa 3eMiu Mexay HanpasieHusmu Ha 3C u UC3
VIS cltydast €=€yyy. MUHUMAIbHBIN YIOJI MECTa, HUKE KOTOPOTO MPUEM CHUTHAJIOB C
I'O 3arpyaneH, npuMeM gyyy = 8°.
OnpenenuTh yIJIOBOM AMamna3oH aszuMmyTalbHOU mepecTporiku OIIY aHTeHHBI (OT
TOPU30HTA J0 TOPU30HTA), COOTBETCTBYIOIIUNA MaKCUMAIbHOMY YTJIOBOMY 0030py
nyru I'O (g = 0°):
Bos.Mm = 2 - arccos(tgy/tgarm), rpan (5.3)
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oy = 90° — arcsinA = 0,153, rpag (5.4)

0., =2arccos (0,153 -1gy)

, Tpajg (5.5)

[Ipumeuanne: Ha mmpore v =8L3" \akcumansmerii yroin o63opa paBeH 0, a Ha

) 05 =180°

JKBaTOpE (‘//:0 . PeanbHO BepxHel rpaHuiieit Ay MIUPOT, ¢ KOTOPBIX

75°

1esecoo0pa3eH MprueM CUTHANIOB, CUUTACTCS V=179 1ak xak BbIme 3TOr0 3HAYCHHS
3aMETHO BO3pPAaCTalOT SHEPreTHYECKHE MOTEPU M PE3KO YBEIWYUBACTCS YPOBEHb

ITYMOB.

2. Omnpenenuth yIiOBOE PAa3HECEHUE MEXAY KpaWHUMU MO3ULUSIMH CIIyTHHUKOB,
HaXOJISAIIUXCS Ha BUAMMOM ¢ TOUkH npuéma yactu Ayru 'O (cMm. pucynok 10):

Op = 2 arccos(cos ap/cos ), rpan (5.6)

~—~—Y / [Toacnyruukosas
' / TOYKA

J/
/

3anan

.

Hynégoii
MepHIHaH

Pucynok 10 — I'eomerpuueckoe npecraBieHe OpOUTAIbHBIX ITOKa3aTenen
3. Onpeaenutb Ha BUAUMOM yacT 1yru ['O 3HaueHns KpailHUX MO3ULHUKA BOCTOYHOIO

H 3a11aHOI'0 CIIYTHUKOB, HAXOIAIUXCA 1104 YITIaMHU MECT € = EmuH
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PcBoc = P3 + eP/2 ,rpajg (5-7)
@c3an = @3 — Op/2,rpan (5.8)

rac @3 — go0Jirorta MeCra rnmpucma, rpal.

4. Onpenenuthb A reorpaguueckoil MMUPOTH TOUKH MPUEMa MAKCUMAJIBHBIN yro

MecCTa €y U IMana3oH yrioMecTHou nepectpoiiku OITY:

g, = arctg (%) ,rpan (5.9)
Ag = EM — Emmun I'paa (510)

5. Onpenenuth yroj MecTa HaBe/ICHUSI AHTEHHBI HA BHIOPAHHBIA BUAUMBIN CITyTHUK
Cc AaHHOW Touyku mnpueMa. CHOyTHHK BBIOpAaTh MO YKa3aHUIO MpENoAaBaTeNs W3

Tabnuiesl B [Ipunoxennn A.

€1 = arctg (%),rpan (5.11)
a = arccos(cos - cos|@c — @3|),rpan (5.12)

I7I€ Oc — F€0CTAallMOHAPHAS O3ULINS CIIyTHUKA, TPpaj.
Eciu criiyTHHK HaXOAMTCS MOJ YIJIOM MecTa € < 35°, He0OXO0AUMO CKOPPEKTHPOBATH

YTOJI MECTa C YIETOM Hamu4us aTMocPepHO pedpakIuu:
e=05-(er+ & + 413),rpax (5.13)
6. OnpenenuTs a3UMyT [ B a3UMyTajJbHOE CMeleHrne AR MeXay HalpaBICHUSIMU Ha
IO ¥ Ha CIYTHUK. A3HMYT XapaKTepH3yeT YIroJl MEXIy HalpaBICHUSIMH Ha
cesepHbiid notoc (CIT) u crmyTHUKOM. YTOJI OTCYMTBIBACTCS 10 YaCOBOW CTPENIKE B
TOPU30HTAJIBLHOM MIOCKOCTH TOYKH IPHUEMa.
B = 180°+ AB,rpan (5.14)
AB = arctg[(tglpc — ¢3])/siny], rpan (5.15)

rae M. a3UMyTaJIbHOE CMEIICHUE, PABHOE YTy MEXAYy HAIlpPABJICHUSIMHU Ha IOT U Ha
CIIyTHHK C BEpPIIMHOW B TOUKE MPHUEMA.

B pacuerax mis roxHoro nonymapus mudpa 180 u3 hopmysibl HCKITIOYAETCs.

7. Cnenatb pUCyHOK, IO MpuUMepy pucyHka 12 c¢ ykazanueMm Ha ayre ['O mozunum

3ananHbIX MIC3 1 paccunTaHHble MOKa3aTENN HABEACHUS U IIEPECTPOIMKH.
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3emis

I'eocraunonapuas
opOura

Pucynok 11 — Azumyrt B 1 asumyTanbHOe cMelieHune Af3

IOr

CnyTHHK (¢c)

(.04 Boc ({74 R

e

&M

/

3anaj

Enun

e

Touka npuema (y, @)

Pucynok 12— [TapaMeTpbl HaBeIeHUS U IEPECTPOUKHA AaHTEHHBI

ITo pe3ynbTaTaM pacueToB COCTABUTH TAOIHILY:

Tabmuma 5.1.
5 Oo5 Pc.Bq
PaccuntbiBaeMblit | g, | Op P Qcsad &M | A | g1 | & | B | AP
napaMmeTp M ¢
Paccuurannoe
3HAYEHHE
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5.2 Dran ucnoJyib30BaHus CIEUUAIN3UPOBAHHOIO POIrPAMMHOTO 00ECIICUEHHS

3axanmue 2.

1. 3anyctuth mporpammy Satellite Antenna Alignment. BBectn ucxoansie naHHBIC
(KoOpaMHATHI MECTa MpUeMa) 1JIsi CBOET0 BapUaHTA.

2. IlpoBeputrh mnomnagarOT JM BUIUMBIE C JAHHOW TOYKH IpUEMA CITYTHUKH,
yKa3aHHbIE B TaOJUIlE MPOrpaMMbl, B PAacCUMTAHHbIE TPaHMIIBI YTJIOBOTO 0030pa
BuguMON yactu nyru 'O mpu MUHUMalbHOM M MakKCHUMalbHOM yrie. Jljig 3Toro
HEOOXOJUMO CIIOKUTh KOOPJAMHATHl KpallHE BOCTOYHOTO U KpaiHEe 3arajgHoro
BUJIUMBIX CITyTHUKOB U IpoBepuTh yciaoue 00b < 6 < 0OBM.

3. HMcxons u3 pacueTroB 3HAYEHUH KpaWHUX MO3UIIMM, BOCTOYHOTO W 3amaJHOro
CIYTHUKOB, HAMTH WX B TaOJIMIIE TPOTPAMMBI.

4. llenkHyTh Ha Ha3BaHHE BBIOpAHHOIrO paHee cimyTHUKA. CpaBHUTH pacueTHHIC
3HAUEHHUS yIJla MeCTa HaBEJCHHS AaHTeHHbl W a3uMyTa CO 3HAYCHUAMH
MpeICTaBICHHBIMU POTPAMMOM.

5. Ilponenats nyHkTHI 1-4 nmsa nporpamm SatHunter u SATTV.

6. Cpenatp BbIBOA 00 3(()EKTMBHOCTH HCIIOJIB30BAHUA KaXJOW MPOrpaMMbI B
OTJIEJILHOCTH.

7. Cnenath CpaBHUTENBHYIO TAOIUIlY 3HAUCHUI:

Tabmauna 5.2

ITapameTp Oos Bos.m Qc.Boc Qc3an et B

PacuetHoe
3HAYEHUE

3HayeHue 1mo
nmporpamme

5.3 IIpakTueckass HaCTPOWKaA IPUEMHON CUCTEMBI CIIyTHUKOBOTO TB

3apanme 3. IlpakTuyeckas HacTpolKa MPUEMHON CHCTEMBI CIYTHHUKOBOIO

TCICBUACHUA
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[TomyunTs OT mnpenoaaBaTeNsl KOOPAWMHATHI WM Ha3BaHUE CIYTHHKA, Ha
KOTOPBI HEOOXOIUMO HaCTPOUTH MPUEMHYIO CHCTEMY.

Jlnst mpakTrueckoi paboThl UCIIONB3yeTCsl O(pceTHast aHTEHHA ¢ a3UMYyTaJIbHO-
YIJIOMECTHOM IOABECKOW C MOAKIIOYEHHBIM K HEW KOHBEPTOPOM JIMHEMHOM WIIN
KpPYTOBOW MOJIIPU3ALUU.

HaBeneHue aHTEHHBI AEIUTCS Ha JIBa dTana — MNPEABAPUTEIIBHOE, 110 a3UMYTY U
YTy MECTa U TOYHOE, IO MaKCUMyMy IPUHUMAEMOT0 CUTHAJIA.

Jlnst HaBeAeHUsT MO a3uMyTy TpeOyeTcs MAaKCUMajdbHO TOYHO OIPEACNIUTh
HalpaBJIeHUE, B KOTOPOM JIOJKHA “CMOTpeTh” aHTeHHa. Haumbonee TOUHBIA METO
ONpENEIeHHUs a3UMyTa — IO COJHILY. /{151 3TOro Hy»HO ONpENEeNIUTh, B KAKOW MOMEHT
BPEMEHM COJIHLIE HAxXOJWTCS B HYKHOM HampaBieHuu. CaenaTb 3TO MOXKHO,
HanpuMmep, ¢ MoMoIIepko mporpammbl SAA. Kak HaBecTH aHTEHHY O COJHILY CMOTpH
«Kpatkue Teopernueckue cpeieHus» — «Onucanue 1ab0paTOPHOTO MAKETay.

Ecnu HaBeneHue MO COJHILY MPEACTABISIETCS HEBO3MOXHBIM (B HY>KHBIN
MOMEHT MOXET OBITh O00Ja4HO), HCIOJB3yeTCS HaBEAEHHWE I10 KOMMacy: Ha
IPEANOJIAra€MOM MECTE YCTAHOBKM CIIYTHHUKOBOW aHTEHHBI ONPEIEIUTh C IOMOIIBIO
KOMITaca HarpaBjeHue Ha tor. Ilocie 3Toro, comoctaBuTh caMy CTpENKy Kommaca,
YKa3bIBAIOIIYIO H0KHOE HAIPABICHUE, C HYJEBOM OTMETKOM MEPEABUKHOW IIKAJbI.
Hanee, omnpenenuTh IO BHU3UPIO KOMIIaca, Kakoe OyJIeT HampaBieHUEe NpH
BBIYHCIICHHOM a3uMyTe. DTO U Oy/IeT HampaBieHUE Ha HCKOMBIN CITyTHHUK.

[locne HaBeAeHUs MO a3UMYTy — 3aKPENUTh AHTEHHY (CHUJIBHO Kpemex He
3aTSTUBaTh) U €LIE pa3 NPOBEPUTH MPABUIBHOCTh YCTAHOBKH YIJIa MECTA.

[Ipexxne dYeM MNpPUCTYNaTh K  HEMOCPEICTBEHHOMY IIOMCKY KaHAaJIOB,
HEOOXOIMMO HACTPOUTh AHTEHHY Ha HABEJEHHBI CIYTHUK 10 MAaKCUMyMYy
nmpuHUMaeMoro curHama. Jlms atoro wucnomp3yroT mpubop Sat-Finder. On
OpeAHa3HA4YeH Ui HACTPOMKM aHTEHH Ha CHYTHUKH W HAXO0XICHUS HaWIydllIero
CUTHaJIa OT HUX. BHemHuii Buj npubopa B 2-X pa3IMYHBIX BEPCHUSX HCIIOTHEHUSIX

MOKa3aH Ha pUcCyHke 13.
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SATELLITE FINDER

123456788910
i RN\ \\V\L 111/ /
& 0

7

Pucynox 13 - ITpubop Sat-Finder

Sat-Finder moakitouaercs B pa3pbiB KaOelssi, MEXAy aHTEHHOW M PECUBEPOM,
BOMM3M OT aHTeHHBl (kematenbHO 1-3 M). PecuBep mpu sTOoM [0MKEH OBITH
BBIKJTFOUEH.

[locne BxmrodeHus MosBIsSETCsS (UPMEHHas 3acTaBKa, a 3aTeM PECHUBEP
IIEPEXOJIUT B PEXKUM NEPBOHAYATILHOM HACTPOUMKHU. IIepBBIM IIyHKTOM ITOJIB30BATEINIO
npeiaraloT BbIOpaTh SI3bIK MEHIO UM 3BYKOBOT'O COINPOBOXACHMS KaK MOKa3aHO Ha

pucyske 14.

‘5l

LLanguage Setting

Pucynox 14 — Ctpanuia BeiOop s3bika

BriOpaB s3b1k, HaxkumaeM Ha Exit (Previous) u momamaem Ha CleAyROIIUI
skpad - UHF control. Ha 3ToM 3kpaHe MOXHO HacCTpOUTh HOMEp TEJIEBU3MOHHOTO

KaHalla, B KOTOpbI pecuBep OyJIeT MNOAMEIIMBATh CBOM CHUTHAJ, a TaKkxke
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pasHOBUIHOCTH cTaHAapTa PAL, B koTopoii pecuBep OyAeT BblaBaTh cUrHaiL. Jlanee
HakKuMaeM Ha KHomky Exit (Previous), u monagaeM Ha cieayronryto crpanuiy Edit

Satellite, kak moka3aHo Ha pucyHke 15.

Ed|ESate](|t

[90) Arabsat2?AIA
[11) Arabsat28
[12) Asiasat2 C
[9] Aslasat2 Ku
[#4] Asiasat 3S

) Astra 1

{17] BrasiisatB1

[#8] BrasilsatB2
[19] BrasilsatB3

v~ Sdect

[ .

PHcyOK 15 - Crpanuua Edit Satellite

Cnucok coAep>KUT OopOUTalbHbIE MO3UIUMU CIYTHUKOB, U OTCOPTHUPOBAH IIO
andasuty. [y BBIOOpa CryTHHKA HEOOXOIMMO TTOMETUTh €ro CIyTHUK KaK (paBOPUT
u Haxath Ha OK.

BriOpaB npuHuMaromiuecs B JaHHOW MECTHOCTH CITYTHHMKHU, U HaxaB Ha Exit,

Br1 monagaete Ha ctpanuity Antenna Setting, kKak moka3aHoO Ha puCyHKe 16.

Antenna Setting
ok Satelite QL Hotbird I

® LNS Type
‘DISEQCPort
Motor Setting
2 ;;x =

— - - -

0/12 Voit Switch . _OVolt

} LNB Power =D
-

Pucynox 16 - Ctpanunia Antenna Setting
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Jis xaxgoro coytHuka Ber BeiOupaete Tun LNB, DiSEqC-moptr wim
HACTPOMKHU Mo3uimoHepa. MoKHO TakXe BpY4YHYIO ynpasisaTh curHaiamu 0/12V u
22KHz.

[Ipy BKIIOYEHUM IIUTAaHUS PECHBEPA, HANPSDKEHWE NHUTAHMS IIOAACTCS Ha
koHBepTop. Ilponcxoaut BkmtoueHue npubopa Sat Finder, mpu 3TOM ypOBEHb
CUTHaja Ha WHAUKAaTope OynerT HeOombmuM. MenneHHO U3MEHssl a3uMyT
(BIIpaBO/BIEBO) M Yroa Mecra (BBEpPX/BHU3) CHYTHUKOBOM aHTEHHBI, JOOUTHCS
YBEJIMYECHHUS YPOBHS CUTHAJIa Ha IIKale WHAMKATOpa. BKIIOYNTHE U BBIKIOYUTH
3BYKOBOM CHTHajl MOXHO IpUM MOMOLIM KHONKHM BKJIIOYEHHS 3ByKa. YacroTa
3BYKOBOT'O CHTHAJIa HApacTaeT ¢ YJIy4YIIEHWEM TOYHOCTUM HACTPOMKHM AHTECHHBI Ha
CIYTHUK. 3elEHBIA CBETOAMOJ OTOOpa)kaeT BEPTUKAIHHYIO/TOPU30HTAIHHYIO
nonspusanuio. KpacHelil cBeroamos otoOpaxaer Hamuuume yactoTel 22k['m. Ilpum
JOCTH)KCHUH MaKCHUMAJIbHOTO YPOBHS Ha IIKaJe MHAMKATOPAa WM MAaKCUMaJlIbHOIO
YPOBHSI 3BYKOBOI'O CUTHaJa, HACTPOIKa HA CIyTHUK OKOHYEHA.

[Tocne Toro kak aHTeHHa OyneT HACTPOEHA MO MAaKCUMyMYy INPUHHUMAEMOTO
curnana, npubop Sat-Finder otkmrouaror. IIpu 3T0M He0oO0X0AMMO 00s3aTEIHLHO
OTKJIIOYUTH NUTAHUE pecHuBepa BO HM30e)KaHHMe BbIX0JAa M3 CTPOsSl pecHBepa U
KOHBepTepa, TaK KAaK MeXKAYy HHMMH NPHCYTCTBYeT HEKOTOPbIM IOTEHIHAJ
Pa3HOCTHOrO HampsikeHusi. COEIUHUTH PECUBEP C KOHBEPTOPOM HANPSIMYIO H
BHOBbB I101aTh HA HETO IUTAHHUE.

[locne HacTpOMKH MOJIOKEHUS CIIyTHUKOBOW aHTEHHBI BBl monazgaere B 1HAJIOT
MIOMCKa KaHAJIOB, KaK MOKa3aHO Ha pucyHke 17. Peann3oBaH Kak ObICTpPBIN MOUCK (IO
TpaHCIOHAEpaM), TaK U MEJJICHHBIH (CKaHMPOBAaHUE BCETO Anaria3oHa). [[ist kaxaoro

CIyTHHMKA XPAaHUTCS CIIUCOK BO3MOKHBIX CHMBOJIBHBIX CKOpocTel (SR).
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, B Search Channel

1 m Eutelsat W4 [TP(460) 23990z 27800Ks/s H]
TV Radio
N
- -  [08]Romantica
. [09] Nickelodeon
‘ [10] Animal Planet
[11) Discovery

[12] Nickelodeon (E

Pucynok 17 - Ctpanuna mnoucka KaHajloB

OTtckanupoBaB KaHalbl, BbI momagaere B quaior ycTaHOBKH BpeMeHH. PecuBep
MOCTaBIISIETCSl C BKJIIOUEHHBIM pexumMoM Menu Lock - orpanmuenus noctyma K
MeHro. J[Ji1 Toro, 4ToOBl YCTAaHOBHUTH BpeMsi, TpeOyercs cHATh pexkxum Menu Lock.
[Taposib o ymonuanuro "0000".

['maBHOE MEHIO COCTOUT U3 4eThipex MyHKTOB - Search (Ilouck kananos), Edit
(penakTupoBaHUE CIYTHUKOB, KaHAJOB, U TPAaHCHOHIEPOB), Setup (pa3HOOOpa3HbIC
HacTpoiiku) u Tools (cmyxeOHble MyHKTBI U UTphl). [lepemernieHre mpou3BOAUTCS
KHONIKaMU '"BIIPABO-BIEBO", TPH ITOM HABEPXY MOSBISETCS COOTBETCTBYIOIIEE
BEPTHUKAIBHOE MEHIO BTOPOTO YPOBHSI.

Ha pucynke 18 npuBenenHa kapta MeHwo. [Ipu 3TOM B mepBOMl KOJIOHKE
MPUBEACHBI MYHKTHI T1aBHOTO MEHIO, BO BTOPOW KOJIOHKE - MyHKTHI MEHIO BTOPOIO

YPOBHS, @ TPETHEU - AUATOTU TPETHETO YPOBHS.
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Search Channel

Satelinte

LNB Type
DiSEQC Port
Motor Setting
22KH:

0/12 Volt Switch
LNB Power

I soeice

Frequency
Symbol Rate
Polarization
FEC

Network Search
FTA Only
Search Start

Satelite
Search Start

Add Symbol Rate

Edit Channel
Edit Satellite
Edt Tfmnd“ 'O‘L'PU lmqum

I Audo Language

gl LONQUNE - Infobar Hide-Out
0SD Setting Background
Output Setting Sound Effect

0SD Transparency
Load Default

Video Output
Audio Output
Screen Mode
Conversions

Doy Sound
TV Type

Current time
Wakeup timer
~ Wakeup time
Sleep timer
Sleep time

Age Lock

Age Ume

— Menu Lock
Current Password

. New Password

....... Confim Password

8 Foctory Setting |
[ Game |

Position

Nudge Mode

Nudge See

Nudge Motor

Drive Continuously

Store Present Satellte Postion
Go to Reference Postion
Recalculate Position

Limit Setting

Freg Symbol/Polar

Limat Setting

Drive Continuously

Set West Limit

Set East Umit

Go to Reference Position

Pucynok 18 — ITyHKTBI MEHIO
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6 ConeprxaHue oT4yeTa
OT4eT J0JKEH ColepKaTh:

— Ha3Banue u uenb paboThl.

— Pesynprartel pacueToB 3a1aHus 1.

— PHCYHOK ¢ pacCUMTaHHBIMU ITAPAMETPAMH HABEACHUSI AHTCHHBI.

—  CxpuHIIOTH HHTEp(deiica mMporpaMM ¢ yCTAaHOBJIICHHBIMU 3HAYCHUSMH
10 3aJIaHUIO 2.

— Pe3ynbrarsl HACTPOMKHU MTPUEMHON CUCTEMBI HA 3aIAHHBIA CITYTHUK
(4acToThl IpUEMa, reTepoiHa, CAMBOJIbHASI CKOPOCTh, MOJIApU3alus U T.1.,
NPUHSATHIEC TEJICBU3MOHHbBIE IPOTPAMMBI).

— BpIBOABI O pe3yabpTaTaM BBINOJIHEHUS KaXI0T0 pasaena

nabopaTopHOH pabOTHI.

7 KoOHTpOJBHBIE BOIPOCHI

1. YUto takoe cucrema HTB?

2. Kakue TuIibl aHTEHH UCHOJIb3YIOTCA NIpu npueme TB curHana co cryTHuka?
WX 10CTOMHCTBA U HETOCTATKU?

3. Ha 4to BiusieT nmosisspusaiiis curaasna’?

4. KakoBO Ha3HaY€HHE KOHBEpTOpa?

5. KakoBo Ha3HaueHHE CIyTHUKOBOTO pecuBepa’?

6. Kakas mnoxBecka Ha3pIBaeTCs a3UMYTAIBHO-YIJIOMECTHOM a Kakas
noJyisipHoi? X ToCTOMHCTBA U HEAOCTATKA?

7. Kakoil yroJy1 Ha3bIBaeTCs a3UMYyTAIbHBIM?

8. Kakoii yros Ha3bIBaeTcs yriom Mecra?

9. Kak ompenenuTh yrojl MecTa M a3MMYT aHTEHHBI Ui MPUEMA CHUTHAJIOB
cnyTHUKoBoro TB Bemnianusa?

10. Kak ocyimecTBuTh rpy0o€ W TOYHOE MO3UIIMOHUPOBAHWE AHTEHHBI Ha
CIyTHHK?

11. Jdnsa yero nyxusl DVB-kapts1?

12. Yto Takoe yacToTa rerepoanHa KoHBepTepa?
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[Ipunoxenue A

Tabnuua KOOpAMHAT CITyTHUKOB, IPUHUMAEMBIX B €BponeicKkoi yacTu Poccun

Ne | Mo3uuyma | CNyTHUK Yactotbl | N2 | Mo3uuymua | CnyTHUK YacToTbl
1 72.1°E | Intelsat 22 CKu 37 Eutelsat 36B Ku
2 70.5°E | Eutelsat 70B Ku 38 33.0°E | Eutelsat 33E H/A,
3 68.5°E | Intelsat 20 CKu 39 33.0°E | Eutelsat 33C Ku
4 68.5°E Intelsat 36 H/A, 40 Intelsat 28 Ku
5 66.0°E Intelsat 17 CKu 41 31.5°E Astra 5B Ku
6 65.0°E | Amos 4 Ku 42 31.0°E | Hylas 2 Ka
7 64.2°E | Intelsat 906 CKu 43 30.8°E | Eutelsat 31A (incl. 2.2°) | Ku
8 62.0°E | Intelsat 902 CKu 44 30.5°E | Arabsat 5A CKu
9 61.0°E | ABS 4 H/A, 45 28.2°E | Astra 2E Ku
10 60.0°E | Intelsat 33e CKu 46 Astra 2F Ku
11 58.5°E KazSat 3 Ku a7 Astra 2G Ku
12 57.0°E NSS 12 CKu 48 26.0°E Badr 4 Ku
13 56.0°E | Express AT1 Ku 49 Badr 5 Ku
14 55.0°E | G-Sat 16 H/A, 50 Badr 6 Ku
15 54.9°E | G-Sat 8 Ku 51 Badr 7 Ku
16 Yamal 402 Ku 52 25.5°E | Eutelsat 25B/Es'hail 1 KuKa
17 53.0°E | Express AM6 CKu 53 23.5°E | Astra 3B Ku
18 52.5°E | Y1A Ku 54 21.5°E Eutelsat 21B Ku
5200 | |urkmenAlem/Mo |\ 20.0°E | Arabsat 5C C
19 nacoSat 55
20 51.5°E Belintersat 1 CKu 56 19.2°E | Astra 1KR Ku
21 50.5°E NSS 5 (incl. 3.7°) CKu 57 Astra 1L KuKa
22 50.0°E | Turksat 4B Ku 58 Astra 1M Ku
23 49.0°E | Yamal 202 C 59 Astra 1N Ku
24 48.0°E | Afghansat 1 Ku 60 16.0°E | Eutelsat 16A KuKa
25 47 .9°E Insat 4CR H/A, 61 13.0°E Eutelsat Hot Bird 13B Ku
e | 475E ';;eo;sat 10 (incl. Ku o Eutelsat Hot Bird 13C | Ku
L, | 460 ffi?f.ﬁ:ﬁst . CKu o3 Eutelsat Hot Bird 13 | Ku
28 45.1°E Intelsat 904 H/A, 64 10.0°E Eutelsat 10A CKu
29 45.0°E | Intelsat 12 Ku 65 9.0°E Eutelsat Ka-Sat 9A Ka
30 42.5°E | NigComSat 1R H/A, 66 Eutelsat 9B Ku
31 42.0°E | Turksat 3A Ku 67 7.0°E Eutelsat 7A KuKa
32 Turksat 4A Ku 68 Eutelsat 7B KuKa
33 40.0°E | Express AM7 CKu 69 4.9°E SES 5 CKu
34 39.0°E | Hellas Sat 2 Ku 70 Astra 4A KuKa
35 38.0°E Paksat 1R CKu 71 3.0°E Eutelsat 3B CKu
36 36.0°E | Express AMU1 Ku 72 Rascom QAF 1R CKu

"E" — BocTtouHas monrora (B.1I.)
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