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BBEJAEHUE

CHyTHHKOBBIE CHUCTEMBl CBA3M M BEIllaHWS Pa3BUBAIUCH OYEHb OYpHO U
JIOCTAaTOYHO OBICTPO BBIIBWIMCh JIBE BaXKHbIE TEHJCHLMUM: TEPEX0j] Ha
reoCTalMOHApHYI0 OPOUTY U K O0Jee BBICOKOYACTOTHBIM JUANa30HaM MpU PE3KOM
MOBBIIEHUHA MOIIHOCTH NEPEAATYMKOB, YCTAHABIMBAEMBIX HA CIyTHUKaX. JTHU
M3MEHEHHS TPECIICIOBAIM ONPEACIEHHYIO LEJlb — MaKCHUMalbHO YIPOCTUTH
Ha3eMHbIE NPUEMHBIE CUCTEMBL. VIMEHHO Ha O3TOM IIyTH BBIICHWIOCH, 4YTO
Ha3€MHbIE NPUEMHBIE CTAaHLIHMM MOTYT OKa3aTbCid HACTOJBKO IPOCTBIMU U B
CEepUHHOM MPOM3BOACTBE JIOCTATOUYHO ACHIEBBIMH, YTOOBI ObITh TOCTYMHBIMH JJIs
VHJVMBUAYAJIBHBIX BIIAJEIBLEB. TaK MOABWIMCH NOAXOABl K HEIMOCPEACTBEHHOMY
TEJICBEIIAHUIO.

B cocraB anmaparypel HENOCPEACTBEHHOrO IpHUEMa CHYTHUKOBBIX 1B
CUTHAJIOB BXOJAT: aHTCHHAsl CUCTEMA, YCTPOMCTBO NMCTAHUMOHHOIO YNPABICHUS
aHTEHHOM, MOJSAPU3aTOp, OOECNEUYUBAIOIIMNA BBIIEJICHUE pAJAMOCUTHANA C
BbIOpaHHBIM HAmpaBJICHUEM KpPYroBOW MOJIsIpU3alliu, W MpeoOpa3oBaTeb
CITyTHUKOBBIX PaIOCUTHAJIOB.

Kommaanss SMW (Swedish MicroWave), cnenuanmmsupyromascs Ha
BBITyCKE  NPO(EeCCHOHATBHBIX KOHBEPTOPOB JJIA  CIYTHUKOBBIX  AHTEHH,
pazpaborana HOBYyI Bepcuto nporpammbl SMW Link qis pacuera cryTHUKOBOM
IIPUEMHOU CHCTEMBI.

Heab padoTsl

[Ipuobperenue HAaBBIKOB IIPAKTUYECKOTO MCIIOJIb30BaHUs
cnenuaam3upoBanHoit mporpammbel  SMW  Link  mis  pacdera mapametpoB
IIPUEMHON CHCTEMBI CITyTHHUKOBOIO TEJIEBUICHUS U YHEPTETHUYECKOTO MOTEHIINAIIA

PaIHOJIMHUMU.



1. KpaTkue TeopeTnyeckue cBeJIeHHs

JIns  HENmoCpeACTBEHHOrO IIpUeéMa  CIOYTHUKOBBIX 1B  curnaios
CTaHJApTHBIE TEJIEBU30PHl  JOJKHBI OBITH  JIOMOJHUTENIBHO O0OOPYIOBAHbI
CHEeLMATbHBIMUA MPUEMHBIMU YCTPOMCTBAMHU, OCYIIECTBIISIOIIMMU TPe0Opa3oBaHue
MPUHATBIX PaIUOCUTHANIOB B nuanazone 11,7... 12,5 I'T1 B mosiocy 4acToT OJHOTO
U3 CcBOOOAHBIX B JaHHOM MectHoctTh TB pamuokananoB [-V  4acTOTHBIX
nuana3oHoB. [lomoOHble TpHUEeMHBIE YCTpPOMCTBA MAENATCS Ha JBE TPYMIbI -
YCTAaHOBKHM MHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO IIPUEMA.

B cocraB ammaparypsl HENOCPEICTBEHHOI'O IpHEMa CIYyTHUKOBBIX 1B
CUTHAJIOB BXOJAT: aHTCHHAsl CUCTEMA, YCTPOMCTBO NMCTAHLUMOHHOIO YNPABICHUS
AHTEHHOM, MOJSAPU3aTOp, OOECNEUYUBAIOIIMNA BBIIECJICHUE pAJAMOCUTHANA C
BbIOpaHHBIM HampaBJICHUEM KpPYroBOoW MoJisipH3allud, W MpeoOpa3oBaTelib
CITyTHUKOBBIX PaIOCUTHAJIOB.

OO6oOmenHass (QyHKIMOHANbHAs cxemMa 1B ycraHoBkm s mpuema

panuocurHanoB cryTHukoBoro HTB npuBenena Ha pucyHnke 1.

1 Y::Tpoﬁc;'ao npeolpazneaHun “E
! Iapaam:fm : TB paaMocHrHanoa :
i | Burecemmin Buytpensnit {4 | Tunoson
L MT’ 6nok ™ Gnok ! | Tencen3op
I-----------—-...------------a----—.:
L Dosmuonep |
Ynpaenexue nonapusaropom
Pucynok 1

PaI[I/IOCI/IFHaJ'IBI C Pa3/IMYHBIMH BHUIaMH KPYFOBOﬁ noJsipru3anu  HE-
MMOCPECACTBCHHO IIPUHUMAKOTCA Hapa6oaneCKoﬁ QHTEHHOM C AUaMCTPOM 3CpKaja

0,9 M, ycunenueM okotio 38,5 n1b B nuanazone 12 I'T'n m mmpuHO AMarpaMMbl



HaIIPaBJIEHHOCTHU IO YPOBHIO MOJOBUHHOM MOIIHOCTH OKousio 2°. HeoThemuemon
YacThI0 MPUEMHOM anmaparypbl CIIyTHUKOBBIX CUTHAJIOB SIBJISIETCS MO3WLIMOHED,
T.€. YCTPOMCTBO JUCTAaHIIMOHHOTO YIIPABIEHUS aHTEHHOM cUcTeMOW. C MOMOULIBIO
NO3ULIMOHEPA UMEETCSI BO3MOXKHOCTh IIEPECTPAauBaTh aHTEHHY Ha pa3nuunbie MC3,
HaXOJSIIMECS HA Pa3HbIX MO3ULUAX I€OCTAlMOHAPHON OPOUTHI.

OOBIYHO aHTEHHas CUCTEMa YCTAHABIMBAETCS HA HEKOTOPOM YJAJEHUU
(Ha pacCTOSIHUM HECKOJIbKHX JIECATKOB METPOB) OT OCHOBHOI'O OOOpYIOBaHUS
IpreMa CIlyTHUKOBBIX TB curnamos. B 3Tom ciy4yae ctaHIapTHbIA aHTEHHbIA 1B
KOaKCHAJIbHBIN Ka0esb NI Tiepenayn CUTHaIoOB B auana3zoHe 12 I'T'1 He romutces.
VYaxe npu nepegade Ha 1 M paMOCUTHAJ CTOJIb BHICOKOM 4acTOTHI TAKHM KabesneM
OyJeT MOJHOCTBIO paccesiH, TaK KaK BEpXHss KpUTHYeckas paboyasi vacTtora
KOaKCHaJIbHOrO Kabemsi B HECKOJBKO pa3 HUKe yacToT paanocurnanos ¢ UC3, ais
nepeJaud TaKMX BBICOKMX YacTOT HEOOXOAMMBI CIEHUalIbHbIE BOJHOBOAbBL. Ha
IPaKTUKE 3a CYET MPUMEHEHHS] KOHBEPTOPOB HMCIIOJIB3YETCS] METOJ| MOHUKEHUS
HECYIIUX YacTOT NPHUHUMAEMBbIX CUTHajoB. [1o3TOMy BbIlTyCckaemas ammaparypa
HenocpeacTBeHHoro npueMa TB curnanoB B auanazone 12 I'T'u BeimosiHsETCS 1O
CXeMe€ C ABOMHBIM MPEeoOpa30BaHUEM YaCTOTHI U KOHCTPYKTHUBHO COCTOUT U3 JBYX
pa3lieIeHHbIX OJIOKOB (CM. PHUCYHOK 1): BBIHECEHHOTO (Hapy»XHOTO) H
BHYTPEHHET0, 00pa3yloumx YCTpoucTBO mpeoOpazoBanus TB paauocurHanos.
JlaHHOE€ TEXHHYECKOE pEUIEHUE ONTHMAJIBHO C TOYKM 3PEHHS BBICOKOM
U30MpaTENbHOCTH MPUEMHOIO0 YCTPOMCTBA IO COCEAHEMY KaHaily, MOJaBIEHUS
NIOMEX 3€pKaJbHOIO KaHaja U OOpaTHOrO M3IydeHUs rerepojauHa. BriHeceHHbIN
OJIOK, HWCHOJHSIOUUI pOJb KOHBEPTOpa, YKPEIUISETCS HEMOCPEACTBEHHO Y
oOmyuarenst napaboaM4ecKkol aHTeHHbI. B 3TOM cilyyae mpUHUMAaeMblii aHTEHHOU
PaAMOCHUIHA MO OTPE3KYy BOJHOBOAA MPOXOAMUT YEPE3 MOJSAPU3ATOP HAa BXOJA
KOHBEpPTOpa. B  KOHBepTOpE NPHUHATBIE PAAUOCUTHAIBI TIOCIE  IEPBOTO
npeoOpa3oBaHus NEPEHOCATCS B JAMANa3oH YacTOT MEPBOM MPOMEKYTOUHOU
YacTOThI, YCHJIMBAIOTCS U MEPEJAOTCS 10 KOAKCHAIIbHOMY Ka0ellto Ha BXOJ BHYT-
peHHero Osioka. Jig mepBOMl  MPOMEXYTOYHOM YacTOThl  PaJMOCUTHANA

pexkoMeHaoBaHa monoca yactor 0,95.. 1,75 ITun, pacnosiokeHHass BBIIIE



nuana3zoHa HazeMHoro TB Bemjanus. Bo BHyTpeHHeM OJOKe OCYLIECTBISETCS
BTOpOE MpPeoOpa3oBaHUE YACTOTHI, AEMOIYJISIUS MPUHATHIX PaJUOCUTHAJIOB, T.€.
UX YacTOTHas IEeMOAYJisilus, a 3areM AM u mepeHoc B OAMH U3 CTaHAAPTHBIX
paJMOKaHAJIOB YaCTOTHBIX JUANa30HOB, COOTBETCTBYIOIIMX METPOBBIM WIIU
JNEIUMETPOBbIM BOJHAM. llpuyemM BHYTpeHHMIl OJIOK BBLAEISET TOJBKO OJMH
paAMOCUTHANl M3 BCEro JAuana3soHa padoduMx 4YacTOT MPUEMHOIO 00O0PYIAOBAHMS
mmpuHoit 800 MI'm, coorBercTByronmii omnpeneneHHod TB  mporpamme.
daxkTHUeCcKu BHYTPEHHUN OJIOK SIBJISIETCS] CIlyTHUKOBBIM TIOHEPOM, ITOCTPOEHHBIM
[0 KJIACCHYECKOW CXEME CYNEepreTepoJIMHHOIO MPUEMHHMKA. BbIX0A BHYTpEHHErO
OJloKa ammapaTypbl HEMOCPEICTBEHHOTO MpUeMa CIYTHUKOBBIX PaJHOCUTHAJIOB
COEIMHSIETCS] C AHTEHHBIM BXO/I0M OOBIYHOTO TEJIEBU30PA.

B coBpeMeHHBIX MPUEMHBIX YCTAHOBKAaX CITyTHUKOBBIX CHTHAJIOB BHIOOD
paguoCHrHaza €  HYXKHBIM  HAIpaBJICHHEM  KPYIOBOHM  IOJIIPU3ALMH
OCYLIECTBIISIETCA MEXaHUYECKUM WJIM MArHUTHBIM MOJSPU3aTOPOM AUCTAHIIMOHHO

C IMIOMOIIBIO YIIPABJIAOIINX UMITYJIbCOB, BBIpa6aTI)IBaCMLIX BO BHYTPCHHEM OJI0KeE.

N3BecTHO, 4TO OOJIBIIMHCTBO MCKYCCTBEHHBIX cryTHHUKOB 3emiun (MC3),
UCIIOJIB3YIOMIMXCSI B KAdeCTBE PETPAHCISATOPOB TEJIEBU3MOHHOTO CHUTHAJA,
pacrnosiararoTcsi Ha TaKk Ha3bIBa€MOM reocTallMoOHapHON opoute. I'eocTanmonapHas
opbuTa mpeAcTaBiseT COOOH KPYroBYIO 3KBAaTOPUAIbHYIO OpOUTY, NPU STOM
yraoBasi ckopocTh Bpamienus MC3 coBnagaeT ¢ yrioBOW CKOPOCTBIO JBUKEHUS
3emnu. Takum o0pa3zom, HaOIIOATENO, HAXOIAIIEMYCSl Ha MMOBEPXHOCTU 3EMIIH,
kaxkercs, yro MC3 HaXoguTCA MOCTOSTHHO HAaJ OJHOM M TOM K€ TOYKOM 3eMHOU
MTOBEPXHOCTH.

Jiis  oToOpa’keHUsT TO3UIMHM CIYTHUKa Ha OpOUTE MCHOJIb3yeTCs
KOOpPJIMHATHI TMOJCHYTHUKOBOM TOYKM Ha TMOBEPXHOCTH 3emid. Tak Kak
reocTaliMoHapHasi opOuTa — 3KBaTOpUalibHAsA, TO BCE MOJCIYTHUKOBBIE TOYKHU
pacIoJIOKEHbl HA 3KBATOPE, U UX KOOPAMHATHI ONPEAEIISAIOTCS TOJIBKO JOJITOTOU

(mupota paBHa HyJdr0). Takum oOpazom, ecnu no3unuss MC3 obo3nauaercs,



Hanpumep, 40 rpagycoB BocTouHOM A0aroThl (40E), TO 3TO 03HAYaeT, YTO TAKYIO
KOOPAMHATY UMEET COOTBETCTBYIONIAS ITOACITYTHUKOBAS TOYKA.

JI71s1 HacTpONKKM IPUEMHON aHTEHHBI Ha KaKON-IMO0 CITYTHUK HEOOXOAMMO
BBICTAaBUTH J[BA yTIJla — a3UMYT U YTOJ MecTa (yroj BO3BBILIEHUS, 3JICBALIMS).

A3UMYT — 3TO Yroja MeXJy HaIlpaBJICHHEM Ha CEBEP M HAIPABICHUEM Ha
CIIYTHUK, OTCUUTHIBAEMBIN 10 YACOBOM CTPEJIKE.

Yros Mecta — 3T0 yroJl MKy HalpaBICHUEM Ha CIyTHUK U IUIOCKOCTBIO
TOpU30HTA.

O4eBUHO, YTO MPHU HACTPOIIKE NMPUEMHON AHTEHHBI HAa OJUH U TOT XK€
CIYTHHUK B Pa3lIMYHBIX reorpaguueckux TOYKax 3HAYCHMs a3UMyTa U yIjia MecTa
OyayT paznuyHbl. TakuMm 00pa3oM, BO3HUKAET 3a/1a4a pacuyera 3TUX YIJIOB.

B sroM cinywyae miig mpueMa CHrHajla ¢ HECKOJIBKMX CIIyTHUKOB MOJKET
OBITh UCIIOJIB30BAHO JIBA TEXHUYECKUX PEILICHUS:

1. Mcnonp30oBanue MOABUKHOM aHTEHHOM CHCTEMBI,
2. Wcnonb30BaHuE HECKOJIBKUX @aHTEHHBIX CUCTEM (I10 YUCITY CIIyTHUKOB).

[TonBrkHAs aHTEHHA MOET MCIOJIB30BATHCS TOJBKO B MHAWBUYaTbHBIX
IIpUEMHBIX cucrtemax. Kpome TOro, Ttakod cucTeMe IPUCYIIM HENOCTATKH,
CBSI3aHHBIE C OTPAHUYECHHOW CKOPOCTBIO MEPEMEUIEHUS AHTEHHbl M HaJUYUEM
MOABWKHBIX YACTEN, CHUKAOIIMNX HAJIE)KHOCTh CUCTEMBI.

Hcnonb30BaHne  HECKOJIBKMX ~ AHTEHHBIX ~ CUCTEM  IIPEAIOJIaraer
UCTONIb30BaHUe aHTeHHbIX mnepekmrouaresield (DISEQC-nepexitouareneit  wmm
MYJIbTUCBUTYEN), MPU 3TOM TaKylO CIIOXKHYK) aHTEHHY MOYKHO HCIIOJb30BaTh B
KOJUIEKTMBHBIX CHCTEMax IIpMe€Ma CIIyTHHKOBBIX TEJIE€BU3MOHHBIX IIPOIpaMM, a
MEPEKIIFOYEHNE CO CIIYTHUKA HA CIIyTHUK NMPOUCXOAUT NPAKTUYECKH MTHOBEHHO.

OpHAaKO YMCIIO0 aHTEHH MOXET 0Ka3aThCsl HEOMYCTUMO O0JbIInM. B aTOM
clay4yae i1 IPUEMA CUTHAJIA C HECKOJIBKUX CIIyTHHKOB MOET HCIIOJIb30BAaThCS
OJlHA TMpueMHas napabojuyeckas aHTeHHa. JlJg CcMelleHus JuarpaMmbl
HAIPAaBJIEHHOCTH UCIOJB3YETCs TaK Ha3bIBAEMbIN MYJIbTH(HI.

Mynbtudua — 3To yCTpOHUCTBO AJiA KpeIieHUs KOHBepTepa BHE (okyca

JUIL  CMEIICHUS JuarpaMMbl HalpaBJICHHOCTH. TakuM oO0pa3oMm, eciu ¢



WCIIOJIb30BaHWEM MyJIbTU(PUAA Ha OJHOW AaHTEHHOM CHCTEME pPa3MeCTUTh
HECKOJIbKO KOHBEPTEPOB, TO MOSBISIETCA BO3MOXHOCTh MPUEMA CHUTHAJA C
HECKOJIBKUX CITYyTHUKOB.

[Ipumep TaKOTO TEXHUYECKOTO PEIICHUs IPECTaBICH Ha PUCYHKE 2.

Pucynok 2 - [Ipuem curnana ¢ HECKOJIBKMX CIIyTHUKOB Ha OJTHY aHTEHHY C

MOMOUIBIO MYJIbTH(DHUAA

[Ipu wucnons3oBaHuM MyJNbTH(GUAA BO3HUKAET JOCTATOYHO CIIOKHAS
3a/laga pacyera TOJOXKEHUS KOHBEPTEPOB JUIS Pa3jMYHBIX CIYTHUKOB. Perienue
ATOW 3a7a4ll MOXKET OBITh AaBTOMATHU3UPOBAHO C TOMOINLI0 Tporpammbel SMW
Link.

OdeBHIHO, YTO TPU WCIONB30OBAHUM Ui TIpueMa KOHBEpTepa,
pacrnoyioxeHHOTro He B okyce, 3hPeKTuBHAS IUIONIAIb aHTEHHBI CHIKAETCS, YTO
IPUBOJIUT K «pa3Ma3bIBaHUIO» JHUAarpaMMbl HAMPABICHHOCTH W YMEHBIICHUIO €€
kod(dunuenTa ycwinenus. TakuMm 00pa3oM, TpH HUCIOJIB30BAaHUU MYJIbTH(DHIA
BO3HMKAET 3ajjaya pacyeTa OTHOIICHUS CUTHAI/IIyM Ha BBIXOAE MPUEMHOTO
KOHBEpTEpa M MOCIEAYIOIIET0 BHIOOpa AMaMeTpa IPUEMHOM aHTeHHBI. M3y4yaemas
mporpamMma Mo3BOJISIET MPOU3BOIUTE ATOT PacyeT.

[Ipu OTKPHITHM OCHOBHOTO OKHA MIPOTPAMMBI CTAHOBSATCS JIOCTYITHBI IIECTh

JAUAJIOTOBBIX OKOH:



1. System Noise Figure — okHO a1 ompeseiieHus kKodhdUIMeHTa mymMa BCeH

CUCTEMEL,

P SMWLink3.0

f T Antenna Alignment T C/M
T MF ta Naoize Temperature T Antenna Gain Calculations
ArtennaMoise  Feedlosses LB NoiseFigwe GainLMB(dB)  Cable loss (dB) L,ng{g'}'j'eﬁf e
temperature [K) [dB] [dB1

[0 | 0 | 1 | 45 |10 |10
s I e e e e

IF Amplifier G ain Cable loss [dB) Receiver Moise ;
[dE] Figure [dE] Systern MNoise

| 18 [0 [ 1o Figure (dB) 1.07
Frms DT Tres

SW N N e it
w Wigit:  hitbo: /e smw. se

SWEDISH MICROWAVE AB

2. NF to Noise Temperature — okHo 1 riepecdera koddduimenra myma B 1b

B LIIYMOBYIO Temrieparypy B K;
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Y SMWLink3.0

About
f G/T Caleulations T Antenna dlignment T C/M
System Moize Figure T MF to Hoizse Temperature: T Antenna Gain Calculations
Moize Figure [dB) Moize Temperature [K]
1 i)
rmr Al
SW N N e it
w Wisit  http: A s, se
SWEDISH MICROWAVE AB

3. Antenna Gain Calculations — okHO st pacyera yCWJICHUS aHTSHHBI, IO

HN3BCCTHBIM JUAMCTPY U 3(1)(1)CKTI/IBHOCTI/I HCIIOJIb30BAaHM ITOBEPXHOCTH,

Y SMWLink3.0

About
f G/T Caleulations T Antenna Alignment T C/M
System Maoize Figure T MF ta Naoize Temperature T Antenna Gain Calculations
Diigh Diameter [m) Efficiency (%] Frequency [(GHz]  Antenna Gain [dB)
| 1 | &0 12 8.7

e EFE )

W NN, Qu '
W Wizl httpe/dvvie smw. se

SWEDISH MICROWAVE AB
4. G/T Calculations — oxHO a1 pacueTa YCHJICHHS aHTCHHBI, HEOOXOIMMOE

AJI1 TOJTYYCHUSA 3aIaHHOI'O OTHOIICHHWA YCUIICHUA K MYMOBOﬁ TEMIIEpaTrype,

11



B SMWLink3.0

( Systerm Moize Figure T MF ta Maize Temperature T Antenina Gain Caloulations
E T Antenina Aligrment T C/H
System Maoize Anterna
Figure [dB] Gain [dB] GAT [dB/K)
1 50 .z

[T ey

W N N e Quit
W Wisit: bt/ st e

SWEDISH MICROWAVE AB
5. Antenna Alignment — okHO s ompejeleHUss a3uMyTa M yIrjla MecTa II0

reorpadu4eCcKUM KOOPJAMHATAM;

5 SMWLink3.0

About
( Syzterm Moize Figure T MF ta Maoize Temperature T Antenina G ain Caloulations
G/T Calculations | ’ ; 1 N
Latitude Longitude b
[west = neg. east = pog]
[=]i] 15 I
I N IS el
Azimuth Polarization Elewation Distance to zateliite (km)
angle [deg] angle [deg] angle [deg]
19719 8.4 20,75 39560

Gt

Wigit:  hittpe Adwni s se

SWEDISH MICROWAVE AB
6. C/N — OkHO I OmpeneieHUss OTHOIICHHWS CHTHAI/IIYM CHCTEMBI TPU

pastquﬁ HNHTCHCHUBHOCTH OOXKI.
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£ SMWLink3.0

About
f System Moize Figure T MF ta Naoize Temperature T Antenna Gain Calculations
G/T Caleulations T Antenna Alignment T E i
Eirp [dB'w] Diigh Diarneter [cm) Antenna Efficiency [3) Antenna Moize Temp. (K]
40 150 E0 30
N S O S N I S
Footprintz ot the web |
Swustern Moize Figure [dB]  Bandwidth [MHz] Distarice to satellite [km)
(% Clear sky
1 a0 39560
" Fain 5 mmsh
ﬂJ j ﬂJ ﬂ " Rain 10 mm/h
(" Rain 50 mm/h
Carrier to Moize [dB) 112
Elervation
SMW B " Quit
W Wisit:  hittpe /A smw. se
SWEDISH MICROWAVE AB

PaccMoTpuM Kax0€ U3 IMAOTOBBIX OKOH MPOTPaMMBI 10 OT/IETLHOCTH.

Jlns pacuera koddduiveHTa mryma BCEM CHUCTEMbl HEOOXOIUMO BOWTH B
nuanoroBoe okHO System Noise Figure u BBecTH clemyronme HMEIONecs
napaMmeTpbl cuctembl — Antenna Noise Temperature (mrymoBasi TemmepaTypa
anteHHnl); Feed Losses (motepu momaum); LNB Noise Figure — HOMUHANBHBIN
yposenb myma LNB (! LNB - Low-Noise Block Downconverter - ycTtpoiictso,
o0benuHsONIee B ceOe MpelyCUIINTENIb CUTHAJIa MEXy aHTEHHOW U TPUEMHUKOM
36MHOM CTaHLUMU M TMOHIKAIOUUN KOHBEpPTOp (MpeoOpas3yromuil NpuHUMaeMble
AHTEHHOW CUTHaJbl B OOJjiee HU3KUM YaCTOTHBIM JMAIa3oH), MPUKPEIUIIEMOe K
obnyuaremo); Gain LNB (Beiroma LNB); Cable Losses (motepu B kaGene); IF
Amplifier noise figure (yposens myma IF-ycumurens); IF Amplifier Gain (Bbirona
IF-ycumurens); IF — mnpomexyrounas udacrtora; Receiver Noise Figure
(HOMUHATBHBIN YPOBEHb IIIyMa PECUBEPA).

Hanee uToObl mnepecuutarh Kodhduiument myma B JI0 B HIyMOBYIO

temneparypy B K HeoOxomumo otkpbeiTh okHO NF to Noise Temperature. Ilpu
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BBeZieHny BenmunHbl NoOise Figure (ypoBenp mryma) mepecumtbiBactcs Noise
Temperature (urymoBast TemnepaTypa) 1 Ha000pOT.

B mmanorosom okue Antenna Gain Calculation mo w3BeCTHBIM TaHHBIM:
Dish Diameter (muamerp Tapenku), Efficiency (3ddexTnBHOCTD HCIONB30BaHUS
noBepxHocTH), Frequency (uactora) - moaydaem Benuuuny Antenna Gain (Beiromaa
aHTECHHBI).

Jlnst pacuera ycuieHHs aHTEeHHBI OTKpbiBaeM okxHO G/T Calculation.
AHAJOrMYHO TIpM BBEICHUM M3BeCTHBIX BeiawuuH System Noise Figure
(HOMUHAJIBHBIN YpOBEeHb Imyma cuctembl) m Antenna Gain (BeIroja aHTCHHBI)
nosydaeM TpeOyembiii mapamerp G/T (oTHOIIGHHWE YCWICHHS K IIYMOBOMW
TeMreparype).

st onpenenenus azumyta (Azimuth angle), yrma naknona (Polarization
angle), yrom Bo3BbIIcHHS crnyTHHKAa Haa ropuszonToMm (Elevation angle),
pacctosinus A0 cnytHuka (Distance to satellite) - B oxme Antenna Alignment
ycranaBnuBaeM Latitude (mmumpora), Longitude (monrora) m Satellite position
(mo3uIMsI CIyTHUKA: BOCTOYHAS JIOJITOTA - CO 3HAKOM «+1» 3amajiHas — «KMHHYC»).

B mmanoroBom okae C/N mocne BBeIeHHs] W3BECTHBIX HapameTpoB: Eirp
(Effective-lsotropic-Radiated-Power — »s¢dexkTruBHas HW30TPONHO H3Iydaemast
mompHOCTh), Dish  Diameter (amamerp Tapenku), Antenna Efficiency
(>bdexTrBHOCTE HWcHoONB30BaHUs aHTeHHBI), Antenna Noise Temp. (urymoBas
Temmneparypa anTeHHbl), System Noise Figure (ypoBeHb IIymMa CHCTEMBI),
Bandwidth (momoca mpomnyckanusi pecuBepa) U BbIOOpE Pa3HON HWHTEHCHUBHOCTH
noxns (Clear sky, rain 5 mm/h, rain 10mm/h, rain 50 mm/h) — onpenensiem Carrier
to Noise (OTHoIIeHUE YPOBHS HECYIIICH B JAaHHOM T0JI0CE TPOIYCKAHHS K YPOBHIO
mryma), Distance to satellite (paccrosinue no cryramka) u Elevation (Beicota Han

YpOBHEM MOPSI)
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2. HpaKanecxne 3aJaHUA U NOPAAOK UX BBINNOJHCHUSA

3ananue 1. OnpenenuTs a3UMyT, YT0Jl HAKJIOHA CITYTHUKOBOM TapesKu U yroJl

BO3BBIIICHHS CITyTHUKA SiriUS Hax ropu3oHTOM C B T. PocToBe-Ha-JloHy.

1.

3anyctuth nporpammy SMW Link, BBIIOJHUB ABOMHOM IIETY0K MBIIIBIO HA
COOTBETCTBYIOIIIEM 3HauKe pabodvero croa.

B oTkpeiBIIEMcs OkHE mporpaMMbl BeIOpaTh okHO Antenna Alignment. B
nosiBUBIIIEMCs OKHe B myHkTax Latitude u Longitude ycraHoBUTh 3HAYCHHS
mupoTel U gonrotel. Koopmunatel . PoctoBa-na-/lony 47,23 rpamycoB
ceBepHOM mupoThl, 39,68 rpamycoB BOCTOYHOM TOJITOTHI.

B nysmkr Satellite position BBecTH MJaHHBIC O TIO3MIMHM CITyTHHKA.
[Monoxxenue cnyTHuka Sirius - 5,2 rpajayca BOCTOYHOM JIOJTOTHI.

[Tocne Bcex aTux neicTBui B myHKTax Azimuth angle, Polarization angle,
Elevaion angle BbIBOASTCS pacCUUTaHHbBIE TPOIrPAMMON HCKOMBIE JaHHBIE.
PaccuntaHHbIC TaHHBIC 3aITACATh B OTYET.

CaenaTh BBIBOABI O TOM KaK M3MEHSIOTCS TapamMeTpbl YCTaHOBKHU

CIIyTHUKOBOW aHTEHHBI OT reorpaduuecKoro pactoyioKeHUsI MecTa Iprema.

3aganue 2. Onpeaenuts Koddduiment ycunenust anteHusl Cycun CTB-1.2.

1.
2.

B oxne mporpammer SMW Link BeiOpats okHo Antenna Gain Calculations.
B nynkrte Dish Diameter Bniucars auamerp Tapeiku. JluaMerp CryTHUKOBOM
tapenku Cycun CTB-1.2 — 1200 mm.

B nynkt Efficiency BBectu 3(eKTHBHOCTH HCIIOJB30BaHMS aHTCHHBI B %.
OO6b1yHO oHa Ob1BaeT 40-70%. B nannom cnydae antenna Cycun CTB-1.2 —
ato 70%.

Jlnama3on vactoT ganHoW anteHHBI 10,7 - 12,75 I'T1. Beibpats B myHKTE
Frequency neobxoaumyto yactoty 12I'T.

[Tocne BeIONHEHMsI BceX AeHCTBUU B MyHKTe Antenna Gain BBIBOIUTCS
MCKOMasl BEJIMUMHA.

PaccunTannsie JaHHBIC 3alliMCaTb B OTYCT.
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7. Cnenatb BBIBOJBI, KaK M3MEHsETCS KOI(D(PUIMEHT YCUICHHUS aHTEHHBI OT
paboueil YacTOThI M TEOMETPUYECKUX PpPa3MepoB MapabOIMYECKOTo

oTpaxarciis

3aganue 3. OnpeaeuTh OTHOIICHUE CUTHAJI/IIIYM TP HHTEHCUBHOCTH 0151 SO
MM/4. IcXoiHbIE TaHHBIE B3SITh U3 YIIPAKHEHUSA 2.
1. B amamoroBom okHe C/N B myHkTe Eirp ycTaHOBUTH BEIUYHHY B3ATYIO C
KapThl TOKPHITUS CITyTHHUKA C TTIOMOIILI0 KHOTIKHM Footprints on the web.
2. 3unauenus Dish Diameter u Antenna Efficiency B3sTh U3 ynpaxenus 2.
3. B mynkte Antenna Noise Temp. BBecTH IIYMOBYIO TeMIIEpaTypy aHTCHHBI.
OO6w1uHO 3Ta BenmnunHa Haxoautes B mosioce 0-50 K. B manHom ciyyae — 310
45 K. B nynkre System Noise Figure BBecTH BENIWYHHY PAaCCUMTAHHYIO B
okHe System Noise Figure.
4. B nyukrte Bandwidth BBectn mosocy mpomyckanus pecuepa SKYMAX
S6300PVR - 30 MI .
5. BrIOpaTh 3a/1aHHYI0 HHTEHCUBHOCTD JOXIs1 SO MM/,
6. Ilocne mnponemannbix aeiicTBusi B myHkTe Carrier to Noise BBIBOISATCSA
HMCKOMBIC JTaHHBIE.
7. 3anucaTh pacCUYUTaHHbBIC JAHHbBIE B OTYET.
8. Cnenatb BBIBOJBI, KaK 3aBUCUT 3aTyXaHHE CHTHajla OT HMHTEHCUBHOCTU
JOXAS W TIOJOCHl TMPUHUMAEMOTO CHUTHAJIa, Kak CBS3aHbl IIIyMOBas

TEMIIEpaTypa U YPOBEHb IIYMOB Ha BBIXOJIE aHTEHHOTO YCTPOMCTBA.
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KoHTposbHBIE BONIPOCHI
1. HazoBuTE OCHOBHBIC MPUHIIUATIBI TOCTPOCHUST CTyTHUKOBBIX CUCTEM TIepEaayHu.
2. HazoBuTte OpOUTHI CBA3HBIX UCKYCCTBEHHBIX cnyTHUKOB 3emun (MC3) u naiite
WX CPAaBHHUTEIIbHBIN aHAIN3.
3. HazoBuTe OCHOBHBIC JJIEMEHTHI W HMX HA3HAYCHHE CXEMbl TpHEeMa pa-
JUOCUTHAJIOB CITYTHUKOBOTO HEMOCPEACTBEHHOTO TeneBuaeHus - HTB.
Uro mpeacTaBisieT co0oii reocTarimoHapHas opourTa’?

Uto Takoe azumyT?

4,
5
6. Uto Takoe yroJy BO3BBIIMICHUS?
7. UYto Takoe moJABUkKHAasA aHTEHHA?

8. Uto npeacTaBistoT cO00M aHTEHHBIE TTePEKIII0OYaTEIN ?

9. Yrto Takoe MmynbTHUPUA?

10. Yro Takoe koHBepTEp?

11. Yro takoe LNB?

12. B yem usmepsiercs notepsi B kadbene?

13. B Buje kakoi BeIMYMHBI MOXKHO MPEICTaBUTh KOAPHUITUEHT IITyma?
14. Yro takoe Eirp?

15. Yro noHnMaeTcs moa HAaKJIOHHOW 1ajIbHOCTHIO?

16. Kakumu napamerpaMu XxapakTepu3yeTcsi opouTa CiryTHUKA?

17. lats onpenesieHre 1uarpaMMbl HaPaBIC€HHOCTH aHTECHHBI.

18. Jlats onpenenenuie kodhPuimenTa ycuaeHus aHTEHHBI.
Conepxkanue u opopmiieHHE 0TYETA

Otuer odopmisieTcs B SJIEKTPOHHOM BHJE€ C MOMOIIBIO OJHOTO M3 TEKCTOBBIX
PENAKTOPOB.

B oruere A0mKHBI OBITH MPEACTABIECHBI CKPUHIIOTH U3YYEHHOW MPOrpaMMbl MpU
BBIITOJTHEHUN COOTBETCTBYIOIIUX ITYHKTOB 33/1aHMS, CIEJIAHbI KPATKHUE BBIBOJBI 110

KOKJIOMY ITYHKTY.
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[Ipunoxenue

[Tpumep odopmieHus otuera 1o JadbopaTopHoi padboTe
Tema.

[ccaeoosantie npuHIINOG YCManoerl 1l Hacmpotiky anmennol ciucnmemot DTH

Ienn:

I prodpecmit Hasol kit NPAkniyecroco UCnOIb306AaHIUA cnelamnzuposann ot npocpavmol SN Link oasa pacuema napamempos
RPUEMHOI CLUCITNEMbI CRYIMHUKOGOC0 METCGUOCHIIA 1l IHEPICMUMECKOS0 NOMEHIIATA PAOUOTUHIILL

ITugopmanonHoe obecrie1eHIe:

Koxmnvromep ¢ 6o3MoxcHocho o nooktouena k IInmepnemy, cneyiiaioHoe npocpasMmnoe obecnederiie, Memooiecroe nocooue.
Ilcxoaubie JaHHbIE:

Cnymuur - Hot Bird; mecmo npuema — Pocmoe-na-ony; Anmenna - Cynpar CTB-1.2; Yacmommuoiit ouanaszon npiema —Kui;
ITnmencuerocnn 0oxcoa - 30 ma/y.

BrinoiHeHIe 32 aHIIT:

Saganite 1. Onpeoenumy asumym, yeo1 HAKTOHA CRYMHUKOGOT MApeakll U Yool 6O36bilteHIA cnymHuika Hot Bird nao copuzonmom ¢ 6 2.
Pocmose-na-dony.

[Tonoxente crrytriika Hot Bird - 5.2 rpagyca BoCTOTHOIT JOMTOTHL

PaccunragHele por paMMOIT JaHHEIe:

Azmmuth angle( Azmnvy 1) — 224 rpaa; Elevalon angle(Yron mecta) — 26 rpaa. Polarization angle(Yromn mopopota KoHBepTepa) — 28 rpaa.

Sagante 2. Paccuiimamo kos¢pgunpienm yeurenus anmennol Cynpanr CTB-1.2
Jmng anrerner Cynpan CTB-1.20 Tirametp — 1.2 M. Bdpek-Tb ICIOMB30BAHIIL TOBepXHOCTII — 0%, .. -
Tactora 11,5 I'Tu, Paccunranseiii kosdrimient yvernena — 41,1 ab. "

Sagantte 3. Onpeoenins OMHONUICHIE CUSHAT UIVM DU UHMEHCUGHOCI 00XCOA 50 MM/u.
Jna cnytaika Hot Bud:
Eup (vporens B Touke nprrema) —44 Jomke, Carrter to Nowse(otHomeHe curHan/mryM) — 0,7 16

BriBogbr:

1. B 3aaucisiocmit on Mecma YCmanoeKll CHYMHUKOGOTI AHMEHHBI HBMEHAIONMCA 6Ce 3HAUSHUA HACMPOTIKI AHMEHHDI

2. Hpu yeemmenu ouamMempa aHmeHHbl, YEeaUUUGAemca ee Ko3pujiienm yeuteni;

3. IIpu noayueHHOM OMHOUICHUL CUSHAT UV NPUEM HE GO3MOMICEH.

4. Qcaokiu curvHo 6MUAOM HA YPOGeHs ClicHald. Heodxooum 3anac Ha 3amupaniie 6 0oxcoe e menee uem 12 ob.

. Uenm unipe noroca nponyckauiia pectigepd, mem MeHblte COOMHOUEH e CUSHAT/ VL.

5. YMeHvernte 1ymo6oil mesne pamypol YEeuieaem Kauecmeo CUSHAT, d 3HAYLM, YeM MeHble Y20T MeChd (aHMeHHA Oadce K
3earne) wmi vem 6auMCe Om OUaAPAMMbL HanpasienHocmil npoxooum CoaHie, mem 6ol YPoGeHs MenT06bIX UIYMOG OYoem
NPUHLMAIMND CRYIMHUKOGAA CUCINEMA.
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