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1 O0uIMe moJI0KeHu s

KypcoBas pabora (nanee - KP) siBisieTcs 4acThi0 cCaMOCTOSATEIHLHON pabOTHI
CTYZIEHTOB. BrimomnHss manayto paboTy, CTyAeHTY HEOOXOAMMO TIOKa3aTh YMEHHE
WUCKaTh HYXHYIO WH(MOPMAIMIO, aHAIW3HPOBATh, CHCTEMATH3UPOBAaTh, yMETh
WCIIOJIh30BaTh MH(OPMAIMOHHBIC TEXHOJIOTHH, 0000IaTh W MPEACTABISITH
M3YyYCHHBIN MaTeprall B 2JIEKTPOHHOM BHUJIC U B BUJE OyMakHOTO OTUYETA.

1.1 Heab KypcoBOii padoThI

[lenbs paOGoOTHI - 3aKpenUTh 3HAHMS, MOJYYEHHBIE B IIPOIECCE H3YUYCHHS
teoperndeckux BorpocoB 1o aucuumuimHe CITYTHUKOBBIE 1 HASEMHBIE
CUCTEMBI PAJIMOCBA3U, BeipaboTaTh HaBBIKM CaMOCTOSITEIBHOU pabOThI €
COOTBETCTBYIOIIMM MPOrPaMMHO-AIIAPATHBIM 00€CIEUeHUEM, TO3BOJISIONIEM
ONPENCIUTh MECTa PACIOJOXKEHUsI CIHYTHUKOB. OCBOUTH pacy€T JHEPreTUKHU
CIIyTHUKOBOTO  BEIIATENILHOIO KaHajga, W3YYUTh MPUHLUIBI  MOIYJISAINH,
KOJIUPOBaHUS W CXKaTUs HHPOpMAIMU, HUCHOJb3ylolmecss B HUGPOBOM
TEJIEBU3MOHHOM  BEIIAaHWUU. YMETb OOOCHOBaTh BBIOOp  HEOOXOJAUMOTO
CITyTHUKOBOTO 00OPY0BaHUS.

1.2 3agaum, KOTOpbIe PpeEMIAIOTCH B XOA€¢ BBINOJHECHUSI KYPCOBOM
padoThI
B xoe BbITIOJIHEHHS pa0OThI CTYJICHT pellaeT CASAYIONINE 3a1a4u:

1. OmnpenenuTh, BElIaHWE, KAKUX TEJICBU3HOHHBIX CIIyTHUKOB OyIyT
JOCTYITHO B OIPEIEIICHHOM HACEJIEHHOM IIYHKTE€ Ha TEppUTOpUM Poccuiickoi
@enepanuu. HamMeHOBaHME HACEIEHHOTO ITYHKTA OIPENEISeTCS HUCXOAs U3
HOMEpa BApUAHTA.

2. OnpenenuTsh XapakKTEPUCTUKUA ITUX CIIyTHUKOB U BBIOpATh M3 HHUX TOT,
KOTOpPBIA COAEPKUT HauOOJbIIee KOJIMYECTBO OECIUIATHBIX PYCCKOS3BIYHBIX
porpamm.

3. PaccunTaTh 3HEpreTHuuecKue mnapamMeTpbl CIIyTHUKOBOTO KaHajla W Ha
OCHOBE TMPOBEJCHHBIX PACYETOB CPABHUTH IMOJIYYECHHBIE PpE3yJbTaThl C
pPEKOMEHAAIMSAMH CIOYTHUKOBOTO TMpoBaijepa, MNPEAOCTABISIONIETO YCIYTU
TEJIEBEIIaHUsl C JAHHOTO CIyTHUKA M MPOTPaMMHBIMH CPEJICTBAMU OIPEACICHUS
OCHOBHBIX IMTAPAMETPOB TPACCHI U SHEPTETUKH KaHaJIa CBSI3H.

4. BpiOpaTh COOTBETCTBYIOIIEE CIYTHUKOBOE OOOpPYIOBAHME, OMUCATH €ro
XapaKTePUCTUKU U ONPEACTIUTh CTOMMOCTh BCETO CITyTHUKOBOTO KOMILJICKTA.



2 KpaTkue cBe/ieHUS U3 TEOPUH

2.1 OcHOBHBIE NPUHUIMIIBI (PYHKIIMOHMPOBAHMUS CIIyTHHKOBOW CHCTEMBI
HeMOCPeICTBEHHOI'0 TeJIeBU3UOHHOI0 BEeLIaHU S

Korpa cnyTHuKOBas CBsA3b, €lle HE Tak ObUla pa3BUTa KaK B HACTOSIIEE
BpeMsi, Ha3eMHas nepefada mHdopmanuu (mepegadya CUrHaiza Mo paguoBOJIHAM),
ocyuiecTBiIsUIach yepe3 Tak HazbiBaeMble PPC kommynukammu (PPC - Panuo
Penetinass  Cssizp). Ha 3emiie, ycTaHaBIMBaIUCh MPUEMHO-TIEPEIAIOIINE
paguopeNeiiHple CTaHIMU, KOTOpPbIE MO ILEMOYKe, NPUHUMAIA W IepeaaBaliv
paauocurHai B o0oux HampasieHusx (cM. Pucynok 1). Paccrosaue mexay HIMH,
HAIPSMYIO 3aBHCEIIO OT peibeda MECTHOCTH U AOCTUTano MakcumyM 60-80 km.

— e S Q=

Pucynok 1

TeneBusnonnsie curHanbl nmo PPJI moctymanu Ha 3¢upHBIC NepenaroIme
CTaHI[MHU, KOTOphIE, B CBOIO OYEpe/ib, MepeaaBain B onpeneaeHHoM paauyce (30-
100 kM) pagrocurHal Ha TPUEMHbIE aHTEHHBI TeJleBU30poB (PrucyHok 2).
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Pucynoxk 2

B Hacrosimiee BpeMss HamOoliee  pacTpPOCTPAHEHHBIM  JIOCTYIIOM B
TEJICBU3MOHHOMY BEILIAHUIO B OTJAJICHHBIX HACEJIEHHBIX IyHKTax B EBponenckon
M B BOCTOYHBIX panoHax Poccuiickoii @Penepanuu SBISAETCS CIYTHHUKOBOE
TeneBuaeHue HenocpeAacTBeHHoro Bemanus (HTB). 9To no3Bonauio npakTuyecku
HE MCIHOJIb30BATh HA3€MHBIE TEJICKOMMYHHUKAIMHU, & MOJy4aTh TEJIECBU3MOHHBIN
KOHTEHT IO KpaTyalllieMy MyTH: TEJIECTYyAUs - CIIYTHUK - 3pUTEIIb, KaK MOKa3aHO
Ha PUCYHKE 3.



M CurHan ¢ TENSCTYRHK

Curnan co cnyTHUKa
CryTHUK Ha CNYTHHK
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Pucynoxk 3

JUis mpueMa TeJIEBU3MOHHBIX KAHAJIOB JOCTATOYHO YCTAHOBUTH KOMILJIEKT
CIIyTHUKOBOT'O 00OpYIOBaHMs U HACTPOUTH €0 padoTy.
Taxoe cryTHUKOBOE BellaHWEe 00J1a1aeT CIETYIOIUMU JOCTOMHCTBAMM:

1. Xopoiee xauecTBO M300pakeHUs MO CpaBHEHUIO ¢ 3¢pupHbM TB, uTo
0COOEHHO 3aMETHO Ha TeJIEeBU30pax ¢ OOJBIION JUaroHaIbIO.

. Xopoliee KayecTBO 3BYKaA.

. BO3MOXHOCTB npuemMa curHazia TaM, IJie He JOCTYNeH d(DUPHBINA IPUEM.

. bonp1ioi BEIOOp TENEKaHAIOB.

. [lomrmoO TENEKaHAIOB, MOKHO MPUHUMATh MHOXECTBO PaJNOKAHAJIOB, C
OTJINYHBIM Ka4ECTBOM.

. Kpome nmpocmoTpa TenenporpaMm, CTAHOBUTCS JOCTYIHBIM, CKOPOCTHOM
CIyTHUKOBBIN MHTEPHET.

/. BO3MOHOCTh IPOCMOTpPA KaHAJIOB PA3JIMYHBIX S3bIKOBBIX PETHOHOB.

OabhwiN

(o]

Ho nipu 3TOM CyliecTBYeT U psi/i HEIOCTATKOB:

1. Tlpn yxynAlIeHWH TOTOJHBIX YCJIOBHMA 3aMETHO CHIKAETCS KaueCTBO
MPUHUMAEMOTO TE€JIEBU3MOHHOTO CUTHAJIA.

2. Jlnsa mpuema CIYTHHKOBOTO BEIIaHUS HE JOCTATOYHO HMMETh TOJBKO
TeJCNPUEMHHUK (TEJNEeBU30p), HEOOXOAMMO MPHOOpETaTh KOMIUIEKT
CIIyTHUKOBOTO TIpHEMa, COCTOSIIUN W3 mapaboJuYecKol aHTCHHBI,
KOHBEpTEpPa U pecuBepa.

3. Ilo cpaBHeHMIO ¢ A3GUPHBIM TPUEMOM, OOJIBIIIE JIEMEHTOB B TlapaMeTpax
HACTPOMKHU.

4. WHorma mpueM CTaHOBHUTCS HEBO3MOXKHBIM, BCJICICTBHE BBICOKOU
COJIHEUHOM aKTHUBHOCTH.

CnyTHMKH, C  KOTOPBIX TPUHUMAETCS  CUTHAJI, HaXOJATCS  Ha
reoCTallMOHAPHON OpOuTEe, Ha paccTOSHUM OT 3eMiau okosio 36 000 kM. Tak kak
CIyTHUK, JOJIKEH, IOCTOSSHHO HAXOJUTCS B OJTHOM U TOU K€ TOUKE, OTHOCUTEIHHO
Halllel TUIaHEThI, OH BPAIAETCSl BOKPYT 3€MJIM NMEPHEHIUKYISIPHO €€ OCH, B TOM



YK€ HAIpPaBJIEHUU U C TAKOU K€ CKOPOCThIO (PucyHOK 4), TO €CTh OJHOBPEMEHHO C
CaMOM IIJIaHETOM.

24h

Pucynok 4

Tak kak 3emiist UMeeT mapooOpazHyo Gopmy, BCe KOOPAUHATHI U3MEPSIOTCS
B Tpajycax, a MECTOIIOJIOKEHUE ONpeaessieTcss Moaroroil um mupotoil. Kak
MpPaBWJIO, B ONPEACIICHUH JOJTOTHI, I COKpAIICHUS MCIOIb3YIOTCS JBE
JATUHCKHUE OYKBBHI:

E - ot cioBa East ( B nepeBojie - BOCTOK),

W - ot cioBa West ( B mepeBojie - SAITA/L).

Hcxons u3 TOro, 4To OKpykHOCTh paBHa 360 rpaaycoB, OHa IMOJEJIEHA Ha
nBe yactu, o 180 rpagycoB, a HyJ€BOHM I'paayCc reoCcTallMOHapHONW OpOUTHI OyIeT
npoxoauTh yepe3 0° muporel U 0° HOATOTHI, TaK HA3bIBAEMbIN, | pUHBHUCKUN
MepuauaHd. 3anagHas J0Jrora OyJeT pachoiioXxeHa, K 3amaay oT ['puHBHua, a
BOCTOYHAs1, K BOCTOKY OT [ 'puHBH4Ya (PucyHok 5).

——K 3anaay oT rpuHBUu4a
HOor —

Cesep

K BOCTOKY OT rpHUHEMYQ

Pucynoxk 5

Hampumep, nBa cnyrtauka, Express AM 22 53,0°E u Intelsat 707 53,0°W
UMEIOT OJIMHAKOBYIO BenuuuHy B rpanycax (PucyHox 6), a pasnuume B
KOOpJIMHATax OyJeT, B KaKkoW CTOpoHE OT ['pMHBMYA HAXOIATCA CIyTHUKH. B
Hamem ciydae, Express AM 22 Oyner pacnonoxeH K BOCTOKY oT ['punBuua,
BOCTOYHAs JI0JIr0Ta, a Intelsat 707 k 3amany, 3amajaHast JOJIroTa.
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Intelsat 707

Express AM 22 / *
53 ,0fE ) ——e—

Pucynok 6

WNHorga BeTpeudaroTcs  BapHaHThl, 4YTO KOOPJAMHATBI KakKoro Juobo
KOHKPETHOTO CIIyTHUKa OyAyT M3MEpATbCA UCXOAS M3 asuMmyTa. B aToM ciyuae,
a3UMYT CIIyTHMKA BBIUYHCIIAETCS HEMOCPEACTBEHHO OT TOTO MECTA, I HaXOAUTCS
CIIyTHHUKOBAsI AaHTCHHA.

JIns TpOKUBAOIIMX B CEBEPHOM INOJIyLIAPUHM, BCE BUIMMBIC CITyTHHKHU
OyIyT HaxOJUThCS B F0)KHOM, B FOTO-BOCTOYHOM M FOT0-3aIlaJHOM HANpPaBJICHUSX.
[Ipn 3TOM BHAHA TOJBKO YacTh I'€OCTAlMOHAPHOW OpOUTHI (B BUAE AYTHM HaL
TOPU30HTOM). DTHUM OIPEAENAECTCS KOJUYECTBO CIIYTHUKOB, C KOTOPBIX MOKHO
IIPUHAMATh CUTHAJ, ITOCKOJIBKY, OCTajJbHBbIE CIIyTHUKH CKpPOIOTCSI OT Hac 3a
TOPU30HTOM KaK IIOKa3aHO Ha PUCYHKE 7.
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PI/ICyHOK 7

OpHako 4YTOOBI MpPaBWJIBHO IPOU3BECTH HACTPOMKY CIIyTHUKOBOTO
00Opy/lOBaHus, Majlo0 3HATh TOJBKO TEOCTALMOHAPHOE IIOJOKEHUE CaMOTo
cnyTHUKa. HeoOxoaumo Takke pacrosiaraTb KOOpAWHATaAMHM TOTO HACEJIEHHOI'O
IIyHKTa TJI€ YCTAHABJIMBACTCS CIIyTHUKOBBIM TelenpueMHHMK. KoopauHaTel Mecra
TaK)Ke OINpPEAENAIOTCA MHUPOTOM M nonrotoil. Ilpum 3TOoM mMpoTa MOXKET OBITH
ceBepHOit - N 1 105)KHOM - S.



2.2 JImanma3oHbl 4YacTOT CHYTHUKOBBIX CHCTEM TeJeBU3HOHHOIO
BelaHusA

JIsst CHCTEM CIIYTHHUKOBOM CBSI3M BBIJICIICHO HECKOJIBKO JMAINa30HOB YacToOT,
KaXJbIi W3 KOTOPBIX MOJYYHJI YCJIOBHOE 00O3HaueHUE OYKBOW JIATHHCKOTO
aiiasura (cM. Tabmy 1).

Tabmuua 1 - YacToTHBIE THana3oHbl CIYTHUKOBBIX
MH(POKOMMYHHUKAIIMOHHBIX CHCTEM

Hanmenosamue IToJsioca yactor B I'TIx
AHANAa30HAa

L -nuamnazon 1,452-1,550u 1,610-1,710

S - 1uanasoH 1,93-2,70

C - nuamason 3,40 -5,25u 5,725 - 7,075

X - nuamaszon 7,25 - 8,40

Ku - nnana3on 10,70-12,75u 12,75 - 14,80
Ka - nnana3on 15,40 - 26,50 u 27,00 - 30,20
K - nuanason 84,0 - 86,0

B nacrosiee BpeMs Uil IpUeMa CIIyTHUKOBOI'O TEJIEBU3MOHHOIO BEIIAHMS
B OCHOBHOM HCIIOJIB3YIOT JABa 4yacToTHbIX AuanazoHa: C u Ku. C - nuamason -
UCITIOJIb3YETCSl HA CPABHUTENLHO CTAPbIX CIIYTHUKAX, HO CUTHAJ B 3TOM JIMAIa30HE
Oonee ycroilumB K ruapomereopam. KU - nuana3oH sABiseTcs Hauboiee
ONTUMAJIBHBIM W3 COOTHOIIEHHUS «CTOMMOCTHBIE 3aTpaTbl - KaueCTBEHHbIE
XapaKTEPUCTUKHU CUTHAJIa» JJIsl IPSMOT0 CIIyTHUKOBOTO BEIIAHUS. b

2.3 Buapl noJsipu3anuy CNyTHUKOBOI'0 CUTHAJIA

Kpome yactoTHOTO CniekTpa (iuamna3oHa), CIyTHUKOBbIE CUTHAIBI,
pa3iInyaroTCs BUJOM MOJIIPU3ALUY.

OCHOBHBIMHU BUJAMH IOJISIPU3ALINHN SBIISIOTCA:

1) JIuneiinas ropuszoHTanbHas - cokpameno "H" (Horisontal).

2) JluneitHas BepTuKagbHas - cokpaiieno "V" (Vertical).

3) Kpyrosas npaBas - cokpaniero "R" (Right).

4) Kpyro.as neBas - cokpaieno "L" (Left).

Curnan ropuzoHTasibHOM nongpusanuu (Horisontal) npuxoaut Ha
CIIyTHUKOBYIO aHTEHHY B TOPU30HTAJIbHOM Tu10ckocTH (PrucyHoK 8).
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Pucynok 8

Curnain BepTukainbHOU nossipusanuu (Vertical) - B BepTUKAIBHOM
wiockoct (Pucynok 9).

BELAPILIR TS

/

CA/FHAST
/X

Pucynok 9

B xpyromoit momspuzamuu (Circular) - curman kak Obl Bpamaercss Mo
CIUpaJId B OJIHY, WIH JPYTYIO CTOPOHY C OYEHBb OOJBIIEH CKOPOCTHIO, YCIOBHO
Ha3bIBasICh MpaBoi - Right (R), u neBoii - Left (L) monsipuzarueii.

[Tonsipusarusi MO3BOJISIET PACHIMPUTHh YUCIO KaHAJOB, KOTOPHIE MOTYT
3aHMMaTh JAHHYIO TOJIOCY YacTOT, MyTeM HCIOJb30BaHUS TOPU3OHTAIBLHOW WIIN
BEPTUKAJIBHON TMOJSIpU3aIllii. ODTO YABAaWBAaEeT YWCIO KaHAJOB, IMEpPEIaBacMBbIX
OJTHUM CIYTHHUKOM, ITIOCKOJIBKY JIBa KaHaja MOTYT pacIoJiaraThCsi Ha OJIHOU
4acTOTE TP YCIOBHHM, YTO OHM WMEIOT MPOTHBOIIOJIOXKHYIO ToJsipu3aruio. [lo
CYIIECTBY €, 3TH KaHAJIBl Pa3HECEHbI, YTOOBl MUHUMH3UPOBATH TEPEKPECTHHIC
UCKakeHus (MHTepEpeHINI0) MeXAy HuMH. Takke sl yYMEHbBIICHUS
MEPEKPECTHBIX HMCKAKEHUW HCIOJB3YETCS M KpyroBas JieBas W TpaBas
TOJISIpU3AITIH.

Tak kak pa3nTu4yHbIe CIYTHUKW MCTIOIB3YIOT Pa3HbIC BHUJBI MOJISPHU3AIUU, TO
OT 3TOTO 3aBUCUT WU BBHIOOP OMPEICICHHOTO THUMNA O0OPYIOBaHHWS, HAMPUMED
KOHBEPTEPOB, YCTAaHABIMBAEMBIX HA MAPAOOINIECKYIO aHTCHHY.
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2.4 CocTaB ¥ IPUHIMI PA0OTHI CIYTHUKOBOT0 000PYA0BAHMSA

DJIEKTPOMArHUTHBIM CUTHAJ BBICOKOM YacTOTHI (0 HECKOJBKUX JECATKOB
I'T) co cryTHHKA, BCTpedasi CIIyTHUKOBYIO aHTCHHY, M OTpa)kasich OT €€ 3epKaja,
najgaeT Ha oOyydaTesab KOHBepTepa. B kKoHBepTepe MpoucxXoauT mpeodpa3oBaHue
HeCyIIeH 4acTOThI 10 MPOMEKYTOUHOU (B Ipeaenax OT HeCKOIbKuX coT MI'mt 1o
1,5 I'Tu. Yepes koakcuadbHBIM KaOelnh CHUTHAJ TOMAAaeTCs B CIYTHUKOBBIN
pecuBep, B KOTOPOM IPOUCXOAWUT BBIACICHUE W3 TMPOMENKYTOUHOM YaCTOTHI,
coziepKaiieid OOJBIIIOE KOJMYECTBO YIUIOTHEHHBIX TEJIICBH3MOHHBIX KaHAJIOB,
OTIPEICIICHHOTO TEeJIEBU3MOHHOTO KaHaa 1Mo BeIOOPY mosb3oBatens (Pucynok 10).

'\'—» - O~ s
—_— i | i £ ) e
CRYTHHE Jeprano KoHeepTep Kabeno CTPMEMHKE

SHTEHHEI {pecHeEp)

Pucynok 10

2.4.1 CnymHnuxoeasa anmeHHa

Curnan, uaymui C NnepeAarouiel aHTEHHBI CITyTHHUKA, UMEET Pas3InYHYIo
KOH(QUIypalMio, a 3TO 3HAYUT, YTO KOMIUIEKTAlUs AHTECHHbl U €€ CTOMMOCTb,
HANpsSMYIO 3aBUCAT OT TOTO, CUTHAJbl C KaKOrO CIYTHUKA OyIyT HMPUHUMATHCS
aOOHEHTOM.

CrnyTHUKOBasi aHTE€HHA MpeJHa3HaueHa s (OKYCHMPOBKM Ha OO0Iy4aTelsb
KOHBEpTEpa MapajuleIbHOrO IMy4YKa pPaJUOBOJH, HW3JIy4aeMbIX KOHKPETHBIM
cnytHukoM. ITo hopme, aHTEHHBI pa3aMvaroTCs, Ha NPAMO(OKYCHbBIE U OPCETHBIE.

KounBeprep - npyroe HazBanue LNB (Low Noise Blockconvertor) wnm
MITY (Mano Lymsmnuit Y cuanTens) - 3TO TaKoe MPUEMHOE YCTPOMCTBO, KOTOPOE
KpenuTcst B (OKyce OTPaXEHHOTO OT CIIyTHHUKOBOW aHTeHHbI curHaia. Ha ero
o0y4arenp, MPOELUPYETCA IIEKTPOMArHUTHBIM CUTHA WAYIIMH CO CIyTHHKA.
KonBeprep mpeoOpaszyeT 3JIeKTPOMAarHUTHYIO BOJHY B 3JIEKTPUYECKHM CHUTHA,
CHIDKAET €ro 4acTOTy M Iepe/lacT €ro Ha MPUEMHHK (pECUBED).

[lo mpuHuMmy pabOThl, 3TU JBE CIYTHUKOBBIE AHTEHHBI PA3JINYAOTCS
HaIpaBJIEHUEM OTPAXKAEMOro OT UX pedieKTopa CHUrHaua, TO €CTb, OT CaMOro
3epKaja 3TOW aHTEHHBI.

VY odceTHOI CIyTHUKOBOM aHTEHHBI, UAYIIUHA CO CIyTHUKA CUTHA,
NOMajaeT Ha BHYTPEHHIOID YacTh CQEPUUECKOro 3€pKaja aHTEHHbl MO
onpeneneHHbiM yriaoMm (Pucynok 11). OtpasuBmmch, curHan (oKycupyercs Ha
PacIoyIOKEHHBIM BHU3Y 00TyyaTesb KOHBEPTEPA.
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Pucynok 11 Pucynok 12

VY o(ceTHBIX CIyTHHUKOBBIX AaHTEHH (OKYyC CMEIIEeH K HWXKHEW dYacTu
KOHCTpYKUUHU. [lo3TOMY, MX M Ha3bIBAlOT aCUMMETpPUYHbIE (HET CUMMETpHUH). Y
npsIMO(OKYCHOW CIIyTHMKOBOM aHTEHHBI, CHUTHAJI, MIyIIMH CO CIIyTHHKA,
dokycupyercs B IHaMETpajIbHOM LEHTpe chepuyeckoro 3epkana. [loatomy ona
Ha3bIBaeTCsl cuMMeTpudHas (PucyHok 12).

[IpssMookyCcHast aHTEHHAa «CMOTPUT» CTPOTO MO HAIIPABJICHUIO HA CITyTHUK.
OdcerHas e aHTEHHA, UMEET HEKOTOPBIM HAKJIOH K TOPU30HTY.

Kaxx1iplil U3 3TUX TUNOB CIYTHUKOBBIX AHTEHH UMEET CBOM JOCTOMHCTBA W
HepocTtaTku. OJHAKO B CHCTEMAx HEMOCPEICTBEHHOTO  TEIEBU3MOHHOTO
CIYTHUKOBOTO MpUEMa Yalle UCIONb3YIOTCS 0()CETHbIE aHTCHHBI.

VY odceTHON CyTHHUKOBON aHTEHHBI, (POKYC OTpakaeMoro ot pedieKTopa
CUTHAJIa CMEIIEH B CTOPOHY. ODTO CYLIECTBEHHO M IIOJIOXKMTEJIBHO BIIMSET Ha
OeCIpensITCTBEHHOE MPOXOXKICHUE AJIEKTPOMArHUTHOW BOJHBI Ha OOIydaTesb
KOHBepTepa. Y NpsMO(POKYCHOM aHTEHHBI, TPOXOXKACHUIO CUTHAJIA MIPETSITCTBYIOT,
KaK €€ CTOWKH JIepKallire KOHBEPTEP, TaK U OH CaM.

[Ipy pa3nuuHBIX KIMMAaTUYECKUX YCIOBMSIX, OyAb TO AOXKAb WIH CHET,
CYILIECTBEHHOE MPEUMYIIECTBO OyAeT Yy O(PCEeTHONW CIYTHUKOBOW aHTEHHBI. IJTO
OOBSACHSAETCS TOJIOKEHHEM camMoro pediekropa. Ecmu cMoTperb cOOKy, y
oceTHOM aHTEHHbI pedJeKTOp ACUCTBYeT Kak Ko3bipek. I[loaToMmy ocaaku
MONAJA0T HE HA OTPa)KaeMyl IOBEPXHOCTh CAMOM AHTEHHBI, a4 TOJBKO Ha €€
TBUIBHYIO 4acTb. l[IpsiMoQokycHass CHyTHUKOBas AaHTEHHA NPEIOCTaBISET HE
3aIMIIEHHOE HU YEM 3€pKaJI0 aHTEHHBI, Pa3JIUYHBIM aTMOC(HEPHBIM OCaIKAM.

Eme omuuM mpeumyiiecTBOM O(CETHON CIYTHHUKOBOW AaHTEHHBI, MEpe
npsaMopOKyCHOM, OyZeT pacmpeneieHrue MeHTpa TsbkecTH. Y odcera, OCHOBHAs
Macca aHTEHHbI pacHpesesieHa Ha KPOHIUTEWH, K KOTOPOMY IpPHUKpEIUIEHa cama
aHTeHHa M KOHBepTep ¢ obOiydareneMm. Tem cambiM, mepepacmpeessisi OCHOBHOM
LEHTP TSKECTH K HIDKHEW 4acTH BCeM KOHCTPYKIMM, U TaKUM 00pa3oM jenasi ee
OoJee yCTOMYMBOM MPY MOPHIBAX BETpa.
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2.4.2 Cnymnuuxoswlit Koneepmep

Cokpamennoe HazBanue LNB (Low Noise Blockconvertor) wm MITY
(Mano Ilymsmuii Ycuaurens). MoxkeT ObiTh 0003HaueH kak LNBF (LNB -
koHBeptep, + Feedorh - oGmywatens = LNBF). Buemnuii Buj CIyTHUKOBOTO
KoHBepTepa Ku-muanazoHna (koHBepTepa C oOdyyaTesdeM B OJIHOM KOpIyce -
LNBF) mpencraBicH Ha pUCYHKE

Pucynok 13

CryTHUKOBBIE ~ KOHBEPTEPBI, KOTOpbIE  OOBIYHO  NPUMEHSIOT IS
CIYTHUKOBOTO BEIllaHUs, TaKXke paccuuTaHbl g npuema C-nuanazona, Ku, a
takke coBMecTHO C 1 KU - nuana3oHoB.

CnyrHukoBeie KoHBepTepsl Ku-band, Oonee pacmpocTpaHeHbl, Tak Kak
IUaMeTp CIYTHUKOBOM AaHTEHHbI, INpPU MCIOJIb30BAaHUM TaKOro KOHBEpTEpa,
coctaBisier 00bruHO, OT 0.5 7m0 1.2 merpa. Ilpm mpueme nmamazona C-band,
pa3Mepbl aHTEHHBI TPEOYETCsl HECKOIBKO OOJbIIIE.

CyIecTBYIOT MHOKECTBO MOJIENIEH CITyTHUKOBBIX KOHBEPTEPOB, Pa3INYHbIC
KaK 1Mo THITy, TaK ¥ BHeImIHeMy BuIy. Huxe mpuBenens! hoTtorpaduu HEKOTOPHIX
U3 HUX.

KonBepTeps! Takxke pa3inuyaroTcs Mo BUIY MOJISPHU3ANN TPUHUMAEMOTO CO
CIOYyTHHKA CHUTHaJla - C JIMHEWHOW (TOPU3OHTAIILHOM H(WJIM) BEPTHKAIBHOW) M
KpyroBo# (JieBo n(WiH) paBoil).

2.4.3 Cnymnuxoewlii pecueep

CoBpeMeHHbIE CTYyTHUKOBBIE PUEMHUKH (reciver ¢ anai.) TeNeBU3NOHHOTO
CUTHAJIa, B 3aBHCHUMOCTH OT HX TEXHUYECKHX BO3MOXXHOCTEH, YCIOBHO MOYHO
pas3aenuTh Ha 4 Kjacca:

K yeTrBépTOoMy KJ1accy OTHECEM OOJIKETHBIE PECUBEPHI, MPEAHA3HAYECHHBIE
st ipuéma OecriatHbix (FTA) TeneBU3MOHHBIX KaHANOB. Y HUX OTCYTCTBYET
kapronpuéMHUK. [loakmrounTts TeneBu3op K HUM MOKHO dyepe3 RCA wnmu SCART
uHTEp(ENChl, KOTOPhIE €CTh MPAKTUUECKH y JItoOoro TeneBuszopa. Bocrnpouspoasat
TaKMe€ pECUBEphl, KaK [MpaBUJIO, TOJbKO TEJENpOrpaMMbl B  CaMOM
pacnpocTpaHEHHOM Ha CEroJHAIIHUN JeHb uudpoBoMm cranpapre DVB-S,
KOTOpBIM ucrnosib3yeT ¢opmatr cxatus Bugeo MPEG-2. Ilpu xenanuw,
Bo3MokHOCTH ~ FTA-pecuBepa Moryr ObITh  pacHIMpeHbl  IPUMEHEHUEM
CHELMABHOTO MPOTPaMMHOr0 OOecrneueHusi, KOTOPO€ I03BOJISIET NPUHUMATD
YCIOBHO KOJUPOBaHHBIE KaHaibl. JIJis CMEHBI MPOTrpaMMHOIO OOeCHedeHHus Ha
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3aqHENl maHenu, Kak mnpaBuwio, umeercss RS-232 wunrtepdeiic, uro mo3Bosser
NOAKIIOYUTh K HEMY T[EpCOHAIbHBIA KOMIBIOTEP JJs  MEPUOJUYECKUX
oOHOBieHUN. Takue pecuBepbl HE PEKOMEHJOBaHbI K UCIOJIb30BAHUIO Ha
TEJEBU30pax C AUaroHayibio 6osuee 32 M0iMOoB, T.K. UMEIOT aHAJIOTOBBIE BBIXO/bI U
Ha OOJbIIMX TeleBH30pax OyAyT 3aMETHbl HCKaXXEHUs, CBS3aHHBIE C
npeoOpa3oBaHUEM TEJIEBU3MOHHOTO M300pa)keHus U3 U(POBOrO B aHAIOTOBBIN
dbopmar.

K Ttperbemy Kjaccy OTHOCATCS PECHBEPBI, KOTOPHIE B JOMNOJHEHUE K
peabIAYIIUM pECUBEPaM, UMEIOT KapTONPUEMHUK, IMO3BOJISIOIINANA YCTaHABIUBATh
KapThl TUIATHBIX CITyTHUKOBBIX omepatopoB. [lepea Tem kak BeIOpaTh pecuBep C
KAPTONPUEMHHUKOM, CIIEAYET BBIICHUTh B KAKOM KOJHMPOBKE BELIAET OIEpaTop,
yCcIyraMd KOTOPOTO BBl XOTHTE IOJb30BAThCS. DTO MOTYT OBITh KOAMPOBKHU
Conax, Irdeto, Viacces m ap. Kak mpaBuiio, KaxIbplii pecHBEp MHOJIIEPKUBAECT
KAaKOM-TO OJMH BapUaHT KOJAUPOBAHMS, B PEAKUX CIy4dasX — HECKOJIbKO BHJIOB.
[Tomumuo mopra RS-232, Takue pecuBepbl MOTYT HUMETh 0OOJ€e COBPEMEHHBIN
untepdeiic USB, 4yepe3 KOTOpbIA MOXHO MPOU3BOAUTH OOHOBJICHHE
nporpammHoro odecrniedeHusi ¢ USB-Hocurens (dremniku), a OTACIbHbBIE MOJAEIN
CIlyTHHKOBBIX PECHBEPOB IO3BOJISIIOT MPOW3BOJIWUTH 3alIUCh U BOCHPOM3BEACHUE
TEJICBU3UOHHBIX MporpaMm Ha (dienky (ux ob6o3nadaroT PVR). Yacto O6biBaeT, uto
dopMaT 3amMCaHHOIO H300paXEHUsI TMOHATEH TOJBKO CaMOMYy pECUBEPY H
BOCITPOU3BEJECHUE 3alUCAHHBIX MM TEJIENPOrpaMM HEBO3MOXHO HAa KOMIIBIOTEPE
WU JIpyroM ycTpoiicTBe. B pecuBepax ¢ (yHKIHENH 3amUCH BO3MOXKEH PEXKUM
TimeShift (BpemeHHO# cABUT), HEOOXOMUMBIH JJIA IOBTOPHOTO IPOCMOTpA
MHTEPECHOTO0 WJIM MPOMYIIEHHOIO (pparMeHTa TpaHCIsAUuu. BocrmpousBoasT »TH
pecuBeEpBI, Kak IMPaBUIIO, TeJeKaHalbl B pacnpoctpaHéHHOM DVB-S cranpapre.
[TockonbKy pecHBEpPBI ATOTO Kiacca pacCYMTaHbl HAa IIUPOKYIO ayAUTOPHUIO, TO OHU
Takke HMMET mpeumyiiecTBeHHO aHanoroBeli (SCART wmmu RCA) Bwixon,
KOTOpbIE NPUCYTCTBYET Ja)K€ Yy TEJIEBU30POB C AIIEKTPOHHO-ITYYEBOW TPYOKOHM.
Hekoropsie pecuBepbl umeroT mudposori uHTeppeiic HDMI u kaptunka Ha
JKpaHe TeJeBU30pa OydeT 3aMeTHO Jyulle. OTH PEeCcUBEpbl  JOMYyCTHMO
MCITIOJIB30BAaTh C TEJIEBU30PaMH, Y KOTOPBIX AMAroHanb 10 42 nroiimos. IIpu sTom
KapTUHKA MOYKET OCTaBaThCS JOCTATOYHO KAYE€CTBEHHOM.

K pecuBepam BTOpPOro kjacca MOXHO OTHECTH CaMbl€ paCIPOCTPAHEHHBIE
Ha JaHHbi MomeHT HDTV-pecuBepsnl (cranmapt DVB-S2, ¢opmar cxarus
Buzico- MPEG-4). Onenuthb Bce MpenMyIecTBa 00JIBIIIOTO SKpaHa MOXKHO TOJIBKO
¢ wucnoss3oBanueM HDTV-pecuBepa. OTu pecuBepbl 00s3aTEIBHO HUMEIOT
KapronpuéMHuk, uudpoBoil wuHTepdeiic HDMI u Moryr BOCHpOU3BOAUTH
TeJIEBU3UOHHbIE M300pakeHUs1 BbICOKOW uéTkoctu (1o 1080 cTpok Ha 3KpaH).
Paznuuaror uepescrpounyro pa3Béprtky (1080i) m mocTpounyro pa3BEPTKY CTPOK
(1080p) m3obpaxenwus. [Tocaenusas cuumrtaercs aydiie, T.K. oOecrieunBaeT Oosiee
KauyeCTBEHHYIO TEJICBU3MOHHYIO KapTHHKy Ha TeneBu3zopax Full HD, kax
COBPEMEHHBIX, TaK W MNpeaplAymMx MnokojJeHud. K coxkanenuro, He Bce
TEJEBU3UOHHBIE CITyTHUKU TPAHCIUPYIOT TEJIEBU3MOHHBIE KaHalbl B HD-kauecTse.

Ha ceromnsmHnii AeHp NOJHOLEHHBIA NpocMmoTp HD kaHaIoOB BO3MOXEH €O
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cnytHukoB Eutelseat W4 (maketsr poccuiickux omeparopoB HTB+ u Tpukosop
TB) u Eurobird 9E (maket poccutickoro oneparopa Ilnarpopma HD). Ha npyrux
cnyTHukax Bemanue HD-kaHanoB moka mpou3BOAMTCS B TecTOBOM pexkume. Ho
€CJIM YYUTHIBATh, YTO pPa3BUTHE HWHOOPMAIMOHHBIX TEXHOJIOTHH MPOUCXOIUT
OYCHb CTPEMHUTEIBHO, TO MOXKHO CUMTaTh, uTo Ipuodbperenne HDTV-pecuBepa
aBisgercss Haubosee omnpaBnaHHbiM. Hekoropeie u3z HD-pecuBepoB umeror
byukiuio PIP (kapTuHKa B KapTHHKE), YTO IIO3BOJIIET BO BpPEMs DPEKJIAMBI
MIPOCMATPUBATh JIPYyTHUE TEICBU3MOHHBIE KaHAJIbl B Tpeaeiaax OJHOW YacTOTHI
CIIyTHHKOBOTO TIepenaTyuka (TpaHCHOHIepa). YMEHBIICHHAsS KapTHHKA BaIlero
TEJICKaHaJla MOXET MPHUCYTCTBOBaTh Ha JKpaHe. BaxnHo ormeruth, uto HD-
pecuBephl BOCHPUHUMAIOT CIYTHUKOBBIC TEJIEBU3MOHHBIE mporpamMmbl 3D-
dbopmara, KOTOpPBIE YK€ IOCTYIHBI JJIsl MPOCMOTPA ¢ HEKOTOPBIX CITyTHUKOB. Ha
OOBIYHOM TEJIEBU30PE BBl OyJeTe BUACTH JIBE KAPTUHKHU (IJIS JIGBOTO W IIPABOTO
riasa), a Ha 3D-TeneBu30pe Bbl CMOXKETE TPOCMATPUBATH 0OBEMHBIE H300PAKEHUS
C TOMOIIbIO MTATHBIX 3D-0YKOB, KOTOpBHIE HAYT B KOMIUIEKTE C TaKUM
TEJIEBU30POM.

K pecuBepam mnepBoro kiaacca moxHO ortHectd HDTV-pecuBepsr ¢
PACHIMPEHHBIMA BO3MOXKHOCTSIMH, KOTOpPBhIE€ IOMHUMO MpUEMA CIyTHUKOBBIX
CUTHAJIOB B BBICOKOM pa3pelIeHUH, MOTYT BBIMOJHATH (YHKIMU JOMAIIHETO
Meaua-1ieHTpa. Tak, HarpuMep, OHM UMEIOT BO3MOXKHOCTh YCTAHOBKH, WJIH YK€
comepkaT  JTONMOJHUTEIbHBIE  MHU(PPOBBIE TIOHEpPA, KOTOPHIC  IMO3BOJISIOT
NOAKIIIOUUTH KaOenbHOe TeneBujaeHue cranaapra DVB-C, mpucyrcTByloiiee B
BaleM Jome, win ImdpoBoe 3dupHOe TeneBuueHue cranmapra DVB-T/T2,
KOTOPOE€ MOKHO IPHHUMATh Ha OOBIYHYIO d(UPHYIO aHTCHHY.

Hekotopple ©3 pecMBEpOB HWMEIOT BO3MOXKHOCTH MeaMaruieepa, T.e.
BOCITPOU3BOISIT BHJICO, ayIW0, KAPTUHKH B PA3IMYHBIX ITUMPOBBIX (GopMarax ¢
BHEIIHMX HOCHTEICH, MMEIOT BCTpocHHBIH MHTepHEeT-Opaysep, Youtube-mieep,
YTO TMO3BOJISIET CMOTPETh BHUACO MpsMO U3 MHTepHeTra 0€3 HCHOIB30BAHMS
koMmribtoTepa. [loaxmouenune k MHTEepHETY BO3MOXKHO Kak MpOBOAHOE (depes
LAN-unTepdeiic), tak u mo WIi-Fi uepe3 BCTPOCHHBIH WM IMOJKIOYAEMBbIiA
BHEIIHUN ajanTep. MHOrME Takue pecuBepbl, OCOOCHHO IOCTPOCHHBIE Ha
OIEPAIMOHHOM cucTeMe LINUX, MO3BOJISIOT OMBITHBIM IOJIb30BATEIIAM H3MCHSTh
pOrpaMMHOE OOECHEYeHHEe ¢ PaCHIupsITh (YHKIIMOHAIBHBIE BO3MOXKHOCTH
CIIyTHHKOBBIX PECUBEPOB.

[Ipu BbIOOpE pecuBepa MO BHEMIHEMY BHJY M HAJIWYUIO Pa3HOOOPa3HbIX
pPa3bEMOB MOTPEOUTEIIO MEPBBIM JCJIOM ClIeyeT 0OpaTUTh BHUMAHKE HAa BHEIIHUN
BUJI ¥ OpraHbl YIIPaBJIEHUs Ha nepeanen navenu. [Ipaktnuecku Ha Bcex pecuBepax
NPUCYTCTBYET AMCIUIEH, KOTOPBIA OTOOpa)kaeT TEeKyIIUA KaHal WM BpeMs B
xaymeMm pexume. JKemarenabHO 4TOOBI Ha TMeEpeiHel NaHelu NPHUCYTCTBOBAJIM:
KHOIIKA BKJIFOYEHHS U BBIKIIOYCHUS IMUTAHUs, a TaKXKe KHOIKHM CMEHBI KaHaia,
MEHIO U TPOMKOCTH, C IOMOILNBIO KOTOPBIX MOKHO YIPAaBIATH CIyTHUKOBBIM
pecuBepoM 0e3 MyJbTa IUCTAHIIMOHHOTO YMPAaBIEHUS. OTH KHONKUA MOTYT

MOHAI00UTKCS, eciu BAPYT ciaomaercs [1J[Y.
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Ha nepennenn manenu pecuBepa MOTyT HaXOOWUTHCS: KapTONPUEMHHUK IS
YCTAHOBKHM KapT JOCTYIA, C MMOMOIIBID KOTOPBIX MOKHO MPOCMATPUBATh IIATHBIC
MAaKeThl CIYTHUKOBOIO TeieBHuaAcHUs, Takue kak HTB+, Pamyra TB u np., CI
uHTephehCchl UIsi YCTAaHOBKM MOJYJIed JEKOJAMPOBAHUS, KOTOPBIE TaKKe
MpeAHa3HA4YEeHBbl JJI1 TPOCMOTPA IUIATHBIX KAHAJIOB CIIyTHUKOBOTO TEJICBHICHUS,
T.e. Ha OJIHOM PECUBEPE BBl MOXKETE NPOCMATPUBATh TEJIEKaHAIbl Cpasy
HECKOJIBKUX OIEpaTopoB CIIyTHHUKOBOIO TeNEeBUIEHUs, a Takxke USB mopr,
KOTOPBII MO3BOJISIET MOJKIIOYATh K pecuBepy BHemmHui Hakornutenb USB-Flash
win cbeMHbli USB KecTkuid OHCK Ui 3aldCH Mepelad CO CHOYyTHHKA WU
IPOCMOTpa COJECPKUMOTO BHEIIHUX YCTPOWCTB, Kak (otorpadumii, MP3 my3bikwu,
¢buIbMOB U Jp.

USB 1nopr Takke 4YacTo MCHOJb3YeTCS [JIsi CMEHbl MPOrpaMMHOIO
o0OecrieueHus: pecuBepa.

Crnenyromuii 3Tan 0CMOTpa - 3aJIHss MMaHelb pecuBepa. Ha 3anHeil nanenm
pacmoJIOKEHbl  pa3fiMyHble  pa3bEéMbl, PACCMOTPUM  Hambojiee  YacTo
BCTpEYArOLIUECH:

LNB IN — pa3sém it moakitoueHus kabens OT KOHBEPTOpa CIyTHUKOBOM
AHTEHHBI.

LNB OUT - merneBoi BBIXOA ISl TOJKIIOYEHHUS BTOPOTO pecHBEpa.
Cnenyer cka3zaTh, 4YTO NPOCMOTpP TEJIIEKAHAIOB HAa BTOPOM pECHUBEPE IIPHU
BKJIFOYEHHOM I€PBOM, BO3MOXEH TOJBKO B OJHOW MOJApU3ALMM U B OJHOM
JIMania30He YacTOT, a €CJIM MEPBbIA PECUBEP HAXOAUTCS B PEKUME O0KHJIAHUS, TO
BTOPOM MOJIHOCTHIO YIPABJISAET CIIyTHUKOBON aHTEHHOM.

VIDEO - RCA BeIXon BujcocurHaia (TIOJBIIAHBI) CIYKHT IS
MOJKJIIOYEHHS K TEIEBU30PY, 00ECIIEUNBAET CPEAHEE KAUECTBO U300paKEHUSI.

AUDIO L/R - RCA BbIXOI 3BYKOBOI'O CHUTHasa (THOJBITAHBI), OOBIYHO
CTEPEO, CIYKUT JJISI MOJKIFOYEHUS K TEIEBU30PY WIH YCUIIUTEIIO.

SCART TV- pa3séM mi1d TOAKIOUCHHS K TeneBu3opy. OObYHO
obecnieunBaer pexkuM RGB, wmHOrma, KOMITOHEHTHBIM, ITO3BOJISET TOJYYHTh
"KapTUHKY'" Xopollero KkadecTBa. UYepe3 MAaHHBI pa3beM TaKXKe TMOJACTCS
3BYKOBOW curHai U cur”an ymnpasiieHus Ha teneBuzop. SCART VCR — pazsem
JUTSL TIOJKJIFOYCHHST BUJIEO TPOUTPHIBATENS, OBIBACT, MOJE3€H B CiIydae, Korjma y
teneBu3opa oauH SCART pa3beM U pecuBep CIyKUT TPAH3UTHBIM YCTPOMCTBOM
JUTSl TIOJJaYM CUTHAJIa Ha TEeJIEBU30p.

RS232 — mopt a1 MOAKIIOYEHUS] K KOMIIBIOTEPY, HCIOJb3YeTCs s
OOHOBJIEHUS! TPOTrPAMMHOTO OOECIIEYEHUSI.

OV/12V — wucrounuk HamnpsokeHuss 12B it BHEIIHMX — YCTPOMCTB.
Hcnonb3yercs B pa3auyHbIX LEIIX, B ToM uncie s ynpasieHus DISEqC 1/4, ¢
LEJIbI0 MOAKIIOYEHHUS OOJBIIETr0 YKciia, YeM 4 -X KOHBEPTOPOB K PECUBEDPY.

S/PDIF — ontuveckuil ayawo BBIXOJ, CIYXHT JUIS TOJAKIIOYCHUS K
nomainHeMy kuHoteatpy uinu Hi-Fi anmapatype.

HDMI - mynprumenuitaplii mudpoBoii HHTEpPEC IS TMOMKIIOYCHHUS K
TEJIEBU30PY, MOJAECPKUBAET BUICOCUTHAIIBI BEICOKON YETKOCTH.
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Ethernet — mopt mId MOAKIIOYEHHS K HWHTEPHETY, KOMITBIOTEPY WIIN
JIOKQJIbHOM CETH.

RF IN — BX0o1 11 TOAKIIOUEHHS] CUTHAJIOB YacTOT A()UPHOTO TEICBUICHUS,
MO3BOJIIET CYMMHPOBATh BHEITHUM CUTHAJ M BHYTPEHHUN CHUTHAJ OT MOAYJATOpa
pecuBepa.

RF OUT — BbIxoj JJ1s IOAKJIIOUEHUS K TEIEBU30pPY HA YacTOTax A(UPHOIO
TeJIEBUICHUS, TIPU HATMYUH MOIYJISATOpA.

POWER — ceTeBO# BBIKIIOYATEND.

244 Pexkomenoauuu no 6vl00py CHYMHUKO8020 pecusepa npu
8bINOJIHEHUU KYPCOBOU pAdombl

1. Ecniu ecth BBIOOp MeXAY OOBIYHBIM pecuBepoM SD (MOoaaep>KUBAOIIIM
CTaHJApTHYI0 4YEeTKOCTh) U pecuBepoM HD (mopmepkuBaromyM BBICOKYIO
YETKOCTh) - BeiOupaiite pecusep HD. Pecuep HD mo3BosauT cMOTpEeTh HE TOJIBKO
CIIyTHUKOBBIE€ TEJICBU3MOHHBIC KAaHAJbl B CTAHAAPTHOM YETKOCTH, HO U CMOTPETH
TEJIEBUJCHUE BBICOKOM YeTKocTH. Kpome »3Toro, IaHHBI BHUJ PECHBEPOB
MO3BOJISIET CMOTpeTh TeneBugeHue B (popmare MPEG4. HD-pecusepsi
1[eJIeCO00pa3HO HUCMONb30BaTh ¢ coBpeMeHHbIMH KK win mima3MeHHbIMU
TEJEBU30paMU WM MOHHUTOPAMH I TOJYy4YeHHUs OoJjiee YETKOM KapTHUHKUA 0e3
HCKaKECHUMU.

2. Ecnu ecth BBIOOp MEXIy PECHBEPOM, HMEIOIINM KapTO-TIPUEMHUK, MO
KapThl JOCTyna IuiaTHOro TteneBuaeHuss unu CAM-untepdeiic moxg Momyiu
YCJIOBHOTO JOCTyNa IUIATHOTO TEJIEBUJICHUS M PECUBEPOM HE HMEIOIIUM OTHU
YCTPOMCTBA - BBIOMpaNTE C KapTO-MpUEMHUKOM. Eciu cerogHsi, Bbl CMOTpPHUTE
OTKPBITOE TEJIEBUACHHUE, TO BO3MOXKHO 3aBTPA MEPEUIETE HA 3aKPBITOE - IIJIATHOE.

3. Eciu ecth BbIOOp Mexnmy pecuBepom PVR (¢ dynkiumeit 3anucu) u
pecuBepom 6e3 PVR - BreiOupaiite ¢ PVR. HMuorma ynmoGHelr cMmoTperh
TEJICBUJICHUE TIPEIBAPUTEIHLHO 3aITUCaB €ro Ha KECTKUU JUCK WM (IICHI-TTaMsITh.
Kpome 3TOro, €cTth BO3MOXKHOCTH OCTAHOBHUTH MPSAMYIO TPAHCIAINUIO (HAXaTh
kHoriky [lay3a) m yepe3 HEKOTOpoe BpeMs MPOJOJLKUTH MPOCMOTP, C MecTa
OCTaHOBKH. B03MOXHO Takke PETaKTUPOBAHWE 3alMCAHHBIX TEJIE WU Pavo
KaHAJIOB.

4. Ecnu ecTh BBIOOp MEXIy CIIyTHUKOBBIM PECHUBEPOM, HMEIOIINM
BCTPOCHHBIN AMYJIATOP U PECUBEPOM 0€3 IMYIIATOPA - BHIOUPANTE C IMYISATOPOM.
DOMYyJISTOp MO3BOJUT CMOTPETh HEKOTOPbIE 3aKpbIThIE - TUIATHBIE KaHAbI -
oecrmatHo. Kpome 3TOro, Takue pecuBepbl CHOCOOHBI paboTaTh B peXKUME
JIOMAIIHEr0 IIapuHra. DTO KOrJa OJWH PECHBEP C KapTOM AOCTyNa, MepetaeT
KJIFOYM KapTbl Ha Jpyrue pecuBepbl. Hampumep, B nome 3 TeneBH30pa U HET
HEOOXOMMOCTh MOKyNaTh KapTy JAOCTYIa JJIs KaXKJO0r0 pecuBepa U OIIauMBaTh

MECSYHYI0 aOOHEHTCKYIO IIaTy 3 KapT.
17



5. Ecniu ectb BB1OOp Mexay pecuBepoMm ¢ HDMI BeIixomoM u pecuBepoM 63
Hero - BeIOupaiite ¢ HDMI. HDMI BbIXxoa MO3BONHUT MOJY4YUTH OoJiee
KaueCTBEHHYIO KapTuHKY Ha JKK WM 11a3MEHHOM TEJIEBU30DE.

6. Eciiu ectb BrIOOp Mexay pecuBepoM ¢ Ethernet pazbemom u pecuBepom
0e3 Hero - BbIOupaiite ¢ Ethernet. DToT pasbem MO3BOJUT BaM MOJYYUTh
JIOTIOJIHUTENIbHBIE HMHTEPECHBIE BO3MOXKHOCTH MPHU MPOCMOTPE CIIYTHHUKOBOIO
TEJICBUICHUS.

/. Ecnu ecTh BBIOOP MEKIYy PECUBEPOM MMEIOLIMM J[Ba TIOHEPA U PECUBEPOM
C OJIHUM TIOHEPOM - BbIOMpaiiTe ¢ AByMs TIOHEpaMH. PecuBep ¢ AByMs TIOHEpAMH
MO3BOJIUT HAIpHUMEpP, CMOTPETh OJIMH KaHal M B 3TO K€ BpPEMs 3alMChIBaTh Ha
BHEIIHUN HOCUTEIIb JPYTOM.

8. Eciu ecThb BBIOOp MEXIy PECHBEPOM HMEIONIMM MYJIbTUMEIUINHBINA
BO3MOKHOCTH (CMOTPETH C BHEIIHET0 HOCUTENS (DOTO, PHIIbMBI, CIYIIATh MY3bIKY,
MOJIb30BAaThCS ~ MHTEPHET-CEpBUCAMHU),  BBIOMpalTE ¢  MYJbTUMEIUNHBIMU
GYHKUIUSIMH - 3TO OY€Hb YJOOHBIE M WHTEPECHBIE BO3MOXKHOCTH, KOTOpBIE HE
OCTaBSIT BaC PaBHOIYIIHBIMHU.

18



3 CTpyKTypa oTUYeTa 10 KYPCOBOil padoTe U TpeOOBAHUSA 1O ee
o opmIiIeHUIO

OT4er TOTOBHUTCS Kak Ha OyMa)KHOM, TaK W Ha DJIEKTPOHHOM HOCUTEJIE H
BKJIFOYAET B c€0sI CJICIYIONINE YaCTH:

1. TutrynpHas CTpaHUIA;

2. Conepxanue;

3. BBenenue.

3agava BBEJCHUS — CO37aTh 0OIllee MPEJACTaBICHUE O PEIIaeMou 3aaade,

IpPEIMETHOM 00JIaCTH, K KOTOPOH OHAa OTHOCHUTCS, a TAaKKe NaTh OOIIYyI0 OIIEHKY
aKTyaJTbHOCTH U 3HAYMMOCTH KypCOBOU pabOTHI.

B cooTBeTCTBHE C 3THM, BO BBEJCHUU CIIETyET KPATKO:

a) OIIGHUTh COBPEMEHHOE COCTOSHHE U AaKTyalbHYIO TPOOJIEMATHKY
paccMaTpuBaeMoM MpeaMETHON 00J1acTH;

0) B oOmuUX clIoBaX OMHUCATh II€JIb BBITIOJHAEMOW pPaOOThI, H3JIOKHUTH
HCTOPHUIO BOTIPOCA;

B) MMPOBECTU KPATKUI aHATUTHUYECKUN 0030p TOCTYIMHBIX HH()OPMAITMOHHBIX
HMCTOYHUKOB T10 JIAaHHOW TEMaTHKE M JIaTh OLICHKY 3HAYMMOCTH MpeArnojaraeMoun
pa3paboTku;

I') Ha OCHOBE aHaliM3a OOIIMUX TEHACHIMM Pa3BUTHS MPEIMETHON 00JacTH
MOATBEPIUTH aKTYaTIbHOCTh PEIIaeMO 3a1a4u.

4. OcHOBHAs YacTh, BKJIIOYAIOIIAS TTOCTAHOBKY 3a7a4M M ATAIbl €€ PEIICHHUS
C COOTBETCTBYIOIIUMH TMOSICHEHUSIMH.

5. 3aKItoueHue.

B maHHOM pasnene ODKEH — COAEPXKAThCS  aHAJU3  PE3YJIbTaTOB
BBITIOJITHGHHON pabOThI, OIICHKA IIOJMHOTHI PEIICHHWs] TOCTABJICHHBIX 3aj]ad,
pPEKOMEHIAIMK 110 KOHKPETHOMY HWCIIOJB30BAHUIO PE3YNIbTaTOB pPalbOTHI, €€
HPKOHOMHUYECKas, HAy4yHast UJI COIHAIbHASI 3HAYMMOCTb.

6. bubnunorpaduyeckuii cnucok (He MeHee 15 HauMEHOBaHMI), JIUTEpaTypa
u UHTepHeT-pecypchl, KOTOPhIE UCIOJIb30BAIKUCH MPU BBHIMOIHEHUU KOHTPOJIBHOM
pabotel. bubnuorpaduueckuii crnucok oQopmIIsIETCs COrJIacCHO TpPeOOBaHUSIM
I'OCT P 7.0.5-2008 «bubnuorpadudeckas ccouikay. OOmme TpeOOBaHUS U
mpaBuia coctaBiieHus». OH COCTaBIseTCS B aipaBUTHOM TOPSIKE B CIEIYIOIIEH
MOCJICIOBATEILHOCTA: JIOKYMEHTBI, OHIIUKIONEANH, CJIOBapH, CIPABOYHHKH,
MoHOTpaduu, ydeOHbIe MOCOOUS, KypHAIbHbIE U Ta3eTHbIC CTAaTbH, CAWUThl CETH
HNnTepHer.

7. CD(DVD)-auck ¢ moJHBIM TEKCTOM OTYETa 10 KYpCOBOM padore.

OdopmiteHre KOHTPOJIBHON PabOTHI TIOJDKHO COOTBETCTBOBATh TPEOOBAHUSAM
crtangapta. O0muii 06bemM otuera aoikeH cocTaBisaTh 20-40 ctpanun. Ilons Ha
mucte popmarta A4: neBoe nosne — 30 MM, npaBoe — 15 MM, BepxHee — 20 MM U
HIKHee 25 mm. Bcee cTpaHuibl (KpoMe THUTYJBHOW) HYMEPYIOTCS B IPaBOM
HUKHEM YTy apaOCKuMu nudpamu.
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Texct B pacneuataHHoM Buze HaOupaercs mpudtom Times New Roman,
l4nt, vHTEpBaN MOJIYTOPHBIN, ab3amHbId OTCTYH 1,25 CcM, BBhIpaBHHBaHHUE IIO
mmpuHe crpaHuilel. TexcToBbi pegaktop Word 2003 wim Word 2007-10 wm
aHanoruuHoi u3 makera OpenOffice.

[Ipy 1NOATrOTOBKE TMOSICHUTEIBHONW 3alUCKA PYKOBOJCTBOBATHCS BCEMHU
tpeboBanusiMu  ['OCT 1o odopmiieHHIO TEKCTOBBIX HAYyYHO-TEXHHUYECKUX
JIOKyYMEHTOB, BBIIIOJIHEHHBIX C HCIOJb30BaHUEM KoMIibioTepa. s ympolineHus
paboThl CTyZAeHTa MO OQGOPMIICHHIO TOSCHUTEIBHON 3alHiCKU Tpeaaraercs
UCIIOJIb30BaTh Meroaudeckoe mnocooue «bopucoB b.IIL., XykoBckuit A.Tl.,
Peibanko  W.II., IlIBumuenko C.A. PykoBoACTBO 1O  JUILNIOMHOMY
IPOEKTUPOBAHUIO. Y4eOHO-MeToauueckoe mnocodue. — PoctoB-nHa-llony: CK®
MTYCH, 2011. — 62 c.», uznannoe B CK® MTYCHU u pasmenieHHoe B
AJIEKTPOHHOM BHUJIE JUTSI TOCTyIa O0YYaIONINXCs B CETH YHUBEPCHUTETA.

Bce nmcthl oTduera mpoOMBAIOTCS  BIPOKOJIOM M IMOJAUIMBAIOTCA B
ckopocuBareib. CD(DVD)-auck momemiaetcs B OTACIIbHBIN IPO3pauHbIii (aiii B
KOHIIE oTueTa. JIucmul padomul cKpenienHvle Cmenniepom uiu nOMeujeHHble 6
npo3paunsle haiinivl He RPUHUMAIOMCA.
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4 Tlopsi10K BHINIOJTHEHUS KYPCOBOH PadoThl

4.1 OmnpeneneHue CIOYTHHKOB JOCTYNHBIX AJIsl NPHEMAa CHIHAJIAa Ha
CILyTHUKOBYI0 AHTCHHY

Tax xak Hama miaHeTa uMeeT (GopMmy Iapa, a CIIyTHHKH PacCHOIOKEHBI
BOKpPYI' Hee, TO B 30HE MPSIMOW BHIMMOCTH OyJIeT HAXOAUTHCS TOJBKO YaCTh
reOCTAIMOHAPHOW OPOUTHI (LIETOYKH CITyTHUKOB). OT TOTO, HACKOJIBKO BHIAHA 3Ta
YacTh, HAIPSIMYIO 3aBUCUT U KOJIMYECTBO JOCTYIHBIX CIYTHUKOB. TO €CTh, OJHU
OyAyT BUAHBI, a IpyrHe OyIyT CKPBITHI 32 TOPU30HTOM.

OnpeneneHre 30HbI OXBaTa, BBINOJIHAETCA B JIBa dTalla.

B nepBom - ompenenserca oOmias KapTUHA JOCTYIHBIX CIYTHUKOB MJIs
KOHKPETHOT'O HACEJIEHHOTO ITyHKTA.

Bo BrOpoM - U1 HpeamnosaraeMoro MeCTa YCTaHOBKH CIIyTHHKOBOM
aHTeHHbl (TaKk Kak, 9TO IMpeAroJiaraeT HaJW4yhe [EepPEeKphIBAIOIIUX 0030p
IPENATCTBUN, HAIPUMED, HAXOSAIIUXCS PAJIOM CTPOCHUH, I€PEBLEB U T. 11.).

YToObl BBINOJHUTH 3TU 3Talbl HEOOXOJIMMO BOCIIOJB30BATHCS JIaHHBIMH,
npuBeACHHBIMU B [Ipuiioskennu A B COOTBETCTBUM CO CBOMM BapUAHTOM.

JIns ompeneneHuss BUAMMBIX CIyTHUKOM BOCHOJIB3YHMTECHh IPOTrpaMMOU
Satellite Antenna Alignment (SAA). CkauaTh ¢e¢ TOCIEIHIOI BEPCHIO, a TaK Ke
IOCMOTPETh CHPaBKy IO IMporpamMme, MOXHO HENOCPEICTBEHHO Ha caiTte
paspaboTunka - www.al-soft.com.

¥kl NOBOPOTE SHTEHHE! IAsmmyT Ha conHue | OdipceTHanA aHTeHHa | MpenaTcTeHA w[ OTueT | TpaHcnoHaepel | MHdopraumra | M4

;CHYTHHK Efw ° AZMMYT © Yronmecta® |v . | MecTononoskenwe cnyTHUKa

|astra 1C E 2 0 =214911° [ASI2E0ENN IAstra 1C

\Rascom QAF 1R E 2 8 =z4076° 1546+ - = ‘

Eurchird 44 E 4 0 212819° [HEHESEINE ’2 % 0 % ‘reaa (E N ‘

|astra 44 E 4 & 211,978° [ 1&860° |t 4
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|Eutelsat Wam E 16 0 199,959° _t_' [«]|°rpag [a]|" MuH [a]" cex

Eurcbird 16 E 16 0 199,939° [IGNS2o0N 64 &) 05 = 0 & N S
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[IporpamMma i pOCCHHCKHMX TOJIb30BaTeNei OecruiatHasi, He TpedyeT
perucTpallid ¥ HE HMMEET HHMKAaKMX BPEMEHHBIX OIPAHMYEHHUHA IPHU YCIOBUHU
UCIIOJIb30BAaHUSI €€ B HE KOMMEPUYECKHX LelsiX. Tak Ke OHa IOAIEpKUBAET
PYCCKUH SI3BIK.

ITocne ycranoBkM u 3amycka SAA, BBenuTe reorpaduueckue KOOpIUHAThI
TOTO HACEJIEHHOI'O ITyHKTa, KOTOPbI ObUI ONpEJeNieH B COOTBETCTBUU C BalllUM
BapUAHTOM, Ha BKJIAJKE C Ha3BaHUEM Yziul noeopoma anmennst (Pucynox 14).
Koopaunatel HaceleHHBIX MyHKTOB TpeOyeTcsi HaWTH CaMOCTOATEIBHO C
ITIOMOIIBIO KapT WK pecypcoB MHTepHeTA.

Jlns ynoocTBa, Bbl MoXkeTe Ha 3TOM K€ BKJIAJKE BIUCATh Ha3BaHHUE BAIlIETO
HACEJICHHOTr0 IyHKTa. Jlanee, 1y COXpaHEHUs BBEACHHBIX JAHHBIX, HAKMUTE Ha
PacnoJIOKEHHYIO BHU3Y KHOIIKY ¢ HaAnuchio "CoxpaHuts'.

B nanHOM mporpamme, €cTh BO3MOXKHOCTB, Cpa3y, MOCJIE BBOJAA KOOPAWHAT
Balller0 MECTOIOJIOKEHUS, Y3HAaTh KAaKUE CIIyTHUKU OYyAyT HaXOAWUTbCA B 30HE
IpsIMOM BUAMMOCTHU (30HY OXBata).

Jliig 3T0r0 (TOJBKO IOCJIE BBOJA BAlllMX KOOpPAMHAT!), HA TOM K€ BKIIAAKE
Yenwit nosopoma ammennvi, nocmorpure Ha Tabnuuy cnyTHUKOB. OHa
pacrmojio’)keHa B JIEBOM YacTH OKHa mporpammel. B cronbue Yezon mecma
KpacHbIMU CTPOKaMHU YKa3blBalOT Ha T€ CIIyTHUKH, KOTOpblE€ OYIyT CKpPBITHI 3a
TOPU30HTOM. A 3€JIEHBIE, NOKAa3bIBAOT, YTO 3TU CIIyTHUKH HaXOIATCA B 30HE
NpSAMOM BHIMMOCTH, TO €CThb JOCTYNHBI JUIsi TpHE€Ma CHTHAJIa B BalleM
HACEJICHHOM ITYHKTE.

[lepeueHp BUAMMBIX CITyTHUKOB CBEIUTE B TaONWIly 2, KaK IMPEICTaBICHO
HUXKE.

Tabmuma 2 - Bugumele criytHuKH ais 1. bernomopck, [llupora: 64°5'0" N,
Honrora: 34°7'0" E.

N CnyTHUK Position Asumyr ° Yron mecTa °
1| AstralC 2,0°E 214911 ° 13,260 °
2 | Rascom QAF 1R 2,8°E 214,076 ° 13,466 °
3 | Eurobird 4A 4,0°E 212,819° 13,765 °
4 | Astra 4A 4,8°E 211,978 ° 13,960 °
5 | Eutelsat W3A 7,0°E 209,655 ° 14,472 °
6 | Eurobird 9A 9,0°E 207,529 ° 14,907 °
7 | Eutelsat W2A 10,0°E 206,461 ° 15,114 °
8 | Hot Bird 6,8,9 13,0°E 203,238 ° 15,688 °
9 | Eutelsat W2M 16,0°E 199,989 ° 16,192 °
10 | Eurobird 16 16,0°E 199,989 ° 16,192 °
11 | Eutelsat Sesat 1 16,0°E 199,989 ° 16,192 °
12 | Astra 1H,1KR,1L,1M, 2C 19,2°E 196,498 ° 16,650 °
13 | Arabsat 2B 20,0°E 195,622 ° 16,751 °
14 | Eutelsat W6 21,6°E 193,865 ° 16,937 °
15 | Astra 3A 23,5°E 191,772 ° 17,130 °
16 | Astra 3B 23,5°E 191,772 ° 17,130 °
17 | EuroBird 2 25,5°E 189,563 ° 17,299 °
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18 | Badr 4,5,6 26,0°E 189,010 ° 17,336 °
19 | Astra 2A,2B,2D 28,2°E 186,573 ° 17,473 °
20 | Eurobird 1 28,2°E 186,573 ° 17,473 °
21 | Arabsat 5A 30,5°E 184,020 ° 17,570 °
22 | Intelsat 24 31,0°E 183,464 ° 17,585 °
23 | Astra 1G 31,5°E 182,909 ° 17,598 °
24 | EuroBird 3 33,0°E 181,241 ° 17,623 °
25 | Intelsat New Dawn 33,0°E 181,241 ° 17,623 °
26 | Eutelsat W4 W7 36,0°E 177,906 ° 17,612 °
27 | Paksat 1 38,0°E 175,684 ° 17,561 °
28 | Hellas Sat 2 39,0°E 174,574 ° 17,522 °
29 | Express AM1 40,0°E 173,464 ° 17,475 °
30 | Turksat 2A 42,0°E 171,248 °© 17,353 °
31 | Turksat 3A 42,0°E 171,248 °© 17,353 °
32 | Intelsat 12 45,0°E 167,934 ° 17,105 °
33 | Yamal 202 49,0°E 163,538 ° 16,654 °
34 | Galaxy 26 50,0°E 162,445 ° 16,520 °
35 | Intelsat 26 50,0°E 162,445 ° 16,520 °
36 | Yahsat 1A 52,5°E 159,721 ° 16,150 °
37 | Express AM 22 53,0°E 159,178 ° 16,070 °
38 | Astra 1F 55,0°E 157,014 ° 15,730 °
39 | Insat 3E 55,0°E 157,014 ° 15,730 °
40 | G-Sat 8 55,0°E 157,014 ° 15,730 °
41 | Bonum 1 56,0°E 155,936 ° 15,548 °
42 | NSS 12 57,0°E 154,861 ° 15,358 °
43 | Intelsat 904 60,0°E 151,655 ° 14,744 °
44 | Intelsat 902 62,0°E 149,533 °© 14,297 °
45 | Intelsat 906 64,2°E 147,216 ° 13,774 °
46 | Intelsat 17 66,0°E 145,332 ° 13,321 °
47 | Intelsat 7,10 68,5°E 142,736 ° 12,656 °
48 | Eutelsat W5 70,5°E 140,676 ° 12,096 °
49 | Insat 3C 74,0°E 137,106 ° 11,059 °
50 | Insat 4CR 74,0°E 137,106 ° 11,059 °
51 | ABS1 75,0°E 136,094 ° 10,749 °
52 | Apstar 2R 76,5°E 134,584 ° 10,275 °
53 | Thaicom 5 78,5°E 132,583 ° 9,625 °
54 | Express AM2,MD1 80,0°E 131,092 °© 9,124 °
55 | Insat 2E,4A 83,0°E 128,135 ° 8,090 °
56 | Intelsat 15 85,2°E 125,986 ° 7,307 °
57 | ChinaStar 5A 87,5°E 123,758 °© 6,467 °
58 | ST1 88,0°E 123,276 ° 6,282 °
59 | ST 2 88,0°E 123,276 ° 6,282 °
60 | Yamal 201 90,0°E 121,356 ° 5,531°
61 | Measat 3, 3A 91,5°E 119,924 ° 4,959 °
62 | Chinasat 9 92,2°E 119,258 ° 4,689 °
63 | Insat 3A,4B 93,5°E 118,025 ° 4,185 °
64 | NSS 6 95,0°E 116,609 ° 3,596 °
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65 | Express AM33 96,5°E 115,199 ° 3,001 °
66 | AsiaSat 5 100,5°E 111,468 ° 1,387 °
67 | Express A2 103,0°E 109,155 ° 0,360 °
68 | Intelsat 903 34,5°W 250,599 ° 0,470 °
69 | Intelsat 25 31,5°W 247,820 ° 1,699 °
70 | Hispasat 1C, 1D, 1E 30,0°W 246,423 ° 2,306 °
71 | Intelsat 907 27,5°W 244,081 ° 3,306 °
72 | Intelsat 905 24 5°W 241,248 ° 4,483 °
73 | NSS 7 22,0°W 238,867 ° 5,442 °
74 | NSS 5 20,0°W 236,949 ° 6,195 °
75 | Intelsat 901 18,0°W 235,017 ° 6,932 °
76 | Telstar 12 15,0°W 232,094 ° 8,008 °
77 | Express A4 14,0°W 231,112 ° 8,358 °
78 | Atlantic Bird 1 12,5°W 229,634 ° 8,875 °
79 | Express AM44 11,0°W 228,147 ° 9,381 °
80 | Atlantic Bird 2 8,0°W 225,148 ° 10,360 °
81 | Telecom 2D 7,8°W 224,947 ° 10,424 °
82 | Nilesat 101, 102, 201 7,0°W 224141 ° 10,676 °
83 | Atlantic Bird 4A 7,0°W 224141 ° 10,676 °
84 | Atlantic Bird 3 5,0°W 222,116 ° 11,292 °
85 | Amos 2, 3 4,0°W 221,098 ° 11,591 °
86 | Intelsat 10-02 0,8°W 217,815 ° 12,509 °
87 | Thor 3,5 0,8°W 217,815 ° 12,509 °
A3UMyT - D3TO Yroy, H3MEpPSAEMbIi M3 TOYKH HAXOXKICHUS, MEXKIY

HaIpaBJICHUEM Ha CEBEP M HA BHIOPAHHBIN 00BEKT, HAIPUMEP HA CITyTHUK. A3UMYT
VCUYUCIISIETCS TIO X0y JABWKEHUS YAaCOBOWM CTPEJIKH, U U3MEPSETCS B Ipagycax OT
0° no 360°.

N momydyeHHo# TaOMUIBI MOXKHO CZeNaTh BBIBOJ, 4TO B FOro-BocTounom
HaIpaBJICHUN CaMbIM KpailHUM BUIUMBIM CIIyTHUKOM OyIeT siBhsiThes «Express
A2» c¢ koopauHatamu no azumyty 109,155° wu yrmom mecrta 0,360°, a B FOro-
3anmagaoM - «Intelsat 903» ¢ asmumyrom 250,599° wu yrmom mecrta 0,470°.
[IpakTHyecku TOYHO B FOKHOM HAIpPaBJICHUHU M, COOTBETCTBEHHO, C HAUOOJIBIIUM
BO3BBIIIICHHEM OyJeT HaxoauThes cimyTHUK EuroBird 3 ¢ asumyrom 181,241° u
yriioMm mecrta 17,623°.

[TomydyeHHBIC AaHHBIC SBISIOTCS PACYCTHHIMA M Ha TIPAKTHKE TIBITATHCS
MPUHSATH CITYTHUKOBBIA CHUTHAJI C YTJIOM BO3BBINICHUS aHTEHHBI (YTJIOM MecTa) B
JOJIA Tpajyca TMpaKTUYECKH HE TPENCTaBisieTcs BO3MOXKHBIM. [lo ycrmoBusM
KypCOBOM pabOThl U3 CIMCKA CITyTHUKOB CIEAYeT YCTPAaHUTh T€ CITyTHUKH, YTJIbI
MeCTa KOTOpBIX, HE TMpEBBIMIAeT S Tpaja. ToONbKO €Cau B BallleM BapHaHTE
OCTaJIbHBIE YTl OYAYT 3aKPBITH, MOKHO UCTIOIB30BaTh M YIJibl MecTa oT 0,5 10 5
rpaj.

Satellite Antenna Alignment, 3To mporpamma, 1 OHa HE MOKET BUJIETh, €CTh
JU y Bac KakWe MO0 MPENMATCTBUS Ha MYTH PacClpOCTPAaHEHHUS CITyTHHKOBOTO
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curHaia. Hampumep, yron coceaHero aoma, WIM HAXOAAIIUICS PSIOM OaJIKOH.
Jl71st aTOrO B KypCcOBYIO0 pabOTy BBeneHa Tabnuia npensarctsuil B [Ipunoxenun A,
U3 KOTOpOM BBIOMpAIOTCS MEMIAIONIUE YCJIOBHS IMpUEMa, HCXOIS M3 BaIlero
BapuaHTa. Hanpumep, K 10Ty OT MecTa yCTaHOBKM aHTEHHBI Ha paccTostHUU 100 m
pacniosioxkeH 9-tu sTaxkHbld AoMm BbicoTo 30 M. [Iporpamma SAA mo3Bosiser
OTIPEJICIUTh YTOJ MECTa aHTEHHbBI, UCXOS U3 BBICOTHI MPETSITCTBUS U PACCTOSHHUS
JI0 HEero, Kak MoKa3aHo Ha pucyHke 15. V3 pucyHka BUAHO, UTO TOJBKO CITyTHUKU
C BO3BbIIEHHEM Oonee 16,7 rpax OyayT B 30HE BHJIMMOCTH CIYTHHUKOBOM
anTeHHbl. OYEBHJIHO, YTO €CJIM JIOM 3akKpbiBaeT cektop oT 217 mo 250 rpan mo
a3UMYTYy, TO CITyTHUKH C HOMepaMmu 68-87 coryiacHO TaOiuIpl 2 He OyIyT BUIUMBI

JJIA HpHeMHOﬁ AHTCHHBI.

YAkl NOBOPOTAE HTEHHE! | A3MMYT Ha conHue | OddiceTHan aHTeHHa | [PENATCTENA | OTuet | TpaHcnoHaepbl | MHdopmauma ¢ *

PaccToaHme Ao ofibekTa, NpenaTcTeMs (METPOB):

(2]
100 B

BeicoTa 06beKTa, NPENATCTEMA (METROB):

(=)
30 2

¥ron NoAHATHA Ha 00 BEKT, NPENATCTEHE! 16,70 °

16,70 ©
Elevation

Distance

Pucynok 15

Takum oOpa3oMm, TIOCIE€ WCKIIOUEHHUS psAa CIIyTHUKOB, OCTaHYTCS
BUJIUMBIMU T€, KOTOPBIC€ BOILLIM B 30HY OoJjiee 5 rpaj mo yriy Mecra U He
HeobxomuMo cBecTH OCTaBIIHMECS CITyTHUKH B
TabNHIly, Kak B IpuUMepe B Ta0uIe 3.

3aKPBITBIC TPCITATCTBUAMMU.

Tabnuna 3 - [lepeyeHs CIyTHUKOB JIJIsi yCTOWYUBOTO MTpUEMA.

N CnyTHUK Position A3umyr ° Yron mecTta °
1| AstralC 2,0°E 214911° 13,260 °
2 | Rascom QAF 1R 2,8°E 214,076 ° 13,466 °
3 | Eurobird 4A 4,0°E 212,819° 13,765 °
4 | Astra 4A 4,8°E 211,978 ° 13,960 °
5 | Eutelsat W3A 7,0°E 209,655 ° 14,472 °
6 | Eurobird 9A 9,0°E 207,529 ° 14,907 °
7 | Eutelsat W2A 10,0°E 206,461 ° 15,114 °
8 | Hot Bird 6,8,9 13,0°E 203,238 ° 15,688 °
9 | Eutelsat W2M 16,0°E 199,989 °© 16,192 °

10 | Eurobird 16 16,0°E 199,989 °© 16,192 °
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11 | Eutelsat Sesat 1 16,0°E 199,989 ° 16,192 °
12 | Astra 1H,1KR,1L,1M, 2C 19,2°E 196,498 ° 16,650 °
13 | Arabsat 2B 20,0°E 195,622 ° 16,751 °
14 | Eutelsat W6 21,6°E 193,865 ° 16,937 °
15 | Astra 3A 23,5°E 191,772 ° 17,130 °
16 | Astra 3B 23,5°E 191,772 ° 17,130 °
17 | EuroBird 2 25,5°E 189,563 ° 17,299 °
18 | Badr 4,5,6 26,0°E 189,010 ° 17,336 °
19 | Astra 2A,2B,2D 28,2°E 186,573 ° 17,473 °
20 | Eurobird 1 28,2°E 186,573 ° 17,473 °
21 | Arabsat 5A 30,5°E 184,020 ° 17,570 °
22 | Intelsat 24 31,0°E 183,464 ° 17,585 °
23 | Astra 1G 31,5°E 182,909 ° 17,598 °
24 | EuroBird 3 33,0°E 181,241 ° 17,623 °
25 | Intelsat New Dawn 33,0°E 181,241 ° 17,623 °
26 | Eutelsat W4,W7 36,0°E 177,906 ° 17,612 °
27 | Paksat 1 38,0°E 175,684 ° 17,561 °
28 | Hellas Sat 2 39,0°E 174,574 ° 17,522 °
29 | Express AM1 40,0°E 173,464 ° 17,475 °
30 | Turksat 2A 42,0°E 171,248 °© 17,353 °
31 | Turksat 3A 42,0°E 171,248 °© 17,353 °
32 | Intelsat 12 45,0°E 167,934 ° 17,105 °
33 | Yamal 202 49,0°E 163,538 ° 16,654 °
34 | Galaxy 26 50,0°E 162,445 ° 16,520 °
35 | Intelsat 26 50,0°E 162,445 ° 16,520 °
36 | Yahsat 1A 52,5°E 159,721 ° 16,150 °
37 | Express AM 22 53,0°E 159,178 ° 16,070 °
38 | Astra 1F 55,0°E 157,014 ° 15,730 °
39 | Insat 3E 55,0°E 157,014 ° 15,730 °
40 | G-Sat 8 55,0°E 157,014 ° 15,730 °
41 | Bonum 1 56,0°E 155,936 ° 15,548 °
42 | NSS 12 57,0°E 154,861 ° 15,358 °
43 | Intelsat 904 60,0°E 151,655 ° 14,744 °
44 | Intelsat 902 62,0°E 149,533 °© 14,297 °
45 | Intelsat 906 64,2°E 147,216 ° 13,774 °
46 | Intelsat 17 66,0°E 145,332 ° 13,321°
47 | Intelsat 7,10 68,5°E 142,736 ° 12,656 °
48 | Eutelsat W5 70,5°E 140,676 ° 12,096 °
49 | Insat 3C 74,0°E 137,106 ° 11,059 °
50 | Insat 4CR 74,0°E 137,106 ° 11,059 °
51 | ABS 1 75,0°E 136,094 ° 10,749 °
52 | Apstar 2R 76,5°E 134,584 ° 10,275 °
53 | Thaicom 5 78,5°E 132,583 ° 9,625 °
54 | Express AM2,MD1 80,0°E 131,092 ° 9,124 °
55 | Insat 2E,4A 83,0°E 128,135 ° 8,090 °
56 | Intelsat 15 85,2°E 125,986 ° 7,307 °
57 | ChinaStar 5A 87,5°E 123,758 ° 6,467 °
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58 | ST 1
59 | ST 2
60 | Yamal 201

88,0°E
88,0°E
90,0°E

123,276 °
123,276 °
121,356 °

6,282 °
6,282 °
5,631°

4.2 BpiOOp BemaTeJIbLHOrO TA0JINIBI

CIIYTHUKOBBIX TPAHCIIOHAECPOB

CIIyTHHUKaA ¢ [OMOIIbIO

B nmonydyennoit tTabnwuie (cM. Tabmuiry 3) 60 BemaTeabHBIX TEJICBU3HOHHBIX
CIIyTHUKOB, KaXKIbI M3 KOTOPBIX MOKET OBITh MPUHST CITYTHUKOBBIM KOMILIEKTOM
10 IPUEMY HEMOCPEACTBEHHOTO TeneBemnianus. [1o 3amanuio Ha KypcoByo paboTy
BaM HEOOXOMMO BBIOpATh TOJIBKO OJWH M3 HUX. [Ipy 3TOM TJIaBHBIMU YCJIOBUSIMU
SIBJISIFOTCSL

- BEIl[aHUE STUM CIIYyTHUKOM HAaHOOJBIIETO KOJIWYECTBA PYCCKOS3BIUHBIX
TeJIe U Pauo MporpamMm;

- BEIIaHUE JOJDKHO OBITh OTKPBHITHIM (0€3 CIelnuaabHON KOJIUPOBKH) H,
COOTBETCTBEHHO, OECIIATHBIM.

Yrnbi N0BOPOTa aHTerHe! | AsMyT Ha coskue | OddiceTHan anTerma | Mpenatcrena | Otuet | TPaHCNOHASPS! | Mkdopmauvs | MY

4,8°E : Astra 44 ~ @ @

7,0°E : Eutelsat W3A http:/fuww.lyngsat..comfyamal202. html

9,0°E : Eurobird 9A Satell . ry
10,0° : Eutelsat W2A Erae;Satalite: ¥ The EIRP values are for Russia (Asia)
1500 ot Brdo.ed Earth Satellite Map Yamal 202 © LyngSat, last updated 2013-01-13 - http://www_lyngsat.com/Yamal-202_html
16,0° : Eurobid 16 Freq Provider Name System  SR-FEC  ONID-TID Be3m Source
16,0°€ : Eutelsat Sesat 1 i EIRP (dBW
19,2°€ : Astra 1H, 1KR, 1L, 1M, 2C W Tp Channel Name Encryption SID-VPID  APID Lang. ,éck )Updated
20,0°E : Arabsat 28 e
21,6° : Eutelsat W6 3589 L - 3235-3/4 8192-4096 Slobal DeEmEx

5 : - -42.
g’gz::ﬁzg Watch TV on PC tp 2A 0A GTRK Karelija DVB-S S e (;;2 5 Goioin
e High Speed Internet DVB-S [1850-5/6 [8192-4096
26,0°€ : Badr 4,5,6 High Speed Internet L6 GTRK Tul = G D Global P von
28,2°F : Astra 2A,28,2D 3597 L 7% &1RA Tua = mpeG-4 1- 5124112R

s h T 0-42.5 Rossum
28,2° : Eurobird 1 ks
30,5° : Arabsat 54 IS StETVIStraam tp 2A Radio Chanson 1 4114R 65 110525
31,0°E : Intelsat 24 )
ISE ; Astra 16 Satellite Channels GTRK Kursk [A] DVB-S [3230-3/4 (65535-1 Giobal )
33,0° : EuroBird 3 3635 L - urs Al s 1- 308 256 R o425 N Stanislav
e B Cable TV Companies) | tp 3A Radio Rossii 1 256R 55 —
36,0% :Paksat 1
39,0°E : Helas Sat 2 Satellite TV Sarvica;l 3215-3/4 65535-1
Q0,0°E:Exp£:ss AM1 3640 L = TRK Seym DVB-S 1- 308|256 R 'g%bzils N Stanislav
42,0° : Turksat 2A GPS Satellite tp 3A . 101108
42,0° : Turksat 3A ZEo efim 2 P Radio Seym A - 1 257 R 5.5
45,0 : Intelsat 12 Tracking s -
CE T E— 3644L ¢ DVB-S 3230-3/4 65s3s-1  Sobal N Stanis|
50,0°F : Galaxy 26 i = 5 X = RV
SO0,0° © Intelost 26 WA tp 3A | . Silese BISS 1-308[256R 2 7%° 100908
52,5°E : Yahsat 1A o :
PLUE: Epress Rz 3660 L 3333-3/4 177-176 Siebal N Stanislav
e o IF Digital TV Tuner tp 3A =06 GTRK Tatarstan DVB-S ok 41 4losr 0925 o

,0°€ ¢ Insal 2lgital 1V Tuner . 5.5
S5,0°E: G-Sat &
56,0°€ : Bonum 1 3700L @ Gazprom Space 11666-? Global N Stanislav

' 0%F + [} A = Llobal
S0,0¢ : Inelent 904 tp 4A Systems Internet DVB-S2 6apsk 0-42.5 111101
62,0°€ : Intelsat 902 » Global
64,29 : Intelsat 906 3714 L iy @ Gazprom Space DVB-S 8888-3/4 0-42.5 N Stanislav
66,0°F : Intelsat 17 tp 4A Systems Internet c.c 110619
68,5° : Intelsat 7,10 s
70,5°E : Eutelsat WS = o 2
74,0° : Insat 3C 37&‘?)’3 R pmmn GTRK Kostroma g;’SB S 32119 _3/;08 62555635; 1 b-a25 ';‘03;"0"8'5'3"
74,0°€ : Insat 4CR 5.5
75,0% : ABS 1
76,5°E : Apstar 2R 4 Gazprom Space z ~ .
78,5°€ : Thaicom 5 (o] Systems DVB-S  [34075-3/4 |100-7
80,0° : Express AM2,MD1
83,0°F : Insat 2E,44 Rossiya 24 570 | 571 | 572 R
85,2°E : Intelsat 15 RTRPI t
87,5° : ChinaStar 5 aneta 3
86,0 £ ST 1 Ukraina 580 | 581 | 582 R
88,0° : 5T 2 Ukraina
90,0°€ : Yamal 201 REN TV (0h) 590 | 591 | 592 R
91,5°E : Measat 3, 34 Easeye S
PecE hnae 9, Raz TV 610 | 611 [612R
SeLSE | Eaprass AV RT Arabic 620 | 621 (622 A
100,5°E : AsiaSat S
103,0° : Express A2 Telekanal Zvezda 630 |631 | 632R
105,5°  AsiaSat 35 (Oh)
108,2°E : NS5 11

g 4 4 4
100,25 7 TV Centr Evropa [ 640 | 641 642 R
108,29 : Telkom 1 TV Centr
110,0° : N-Sat 110 e F 650 | 651 [652 R
110,0°F : BSAT 2N, 34, 3C International
110,5°% : ChinaSat S8 = &
1105°€ : Chinasat 10 3743 L RT Espaiiol | 660 | 661 |662Sp b | —
113,0°€ : Koreasat § Radio Zvezda 630 633R  [0-42.5 ey
113,0°€ : Palapa D tp 4A Radio fvezda [F] e 130113

=

i}g:gog 5 Eg;r;:i:tlséa v Radio Rossii m 690 691 R

Pucynok 16
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JlaHHbIH 3Tan paboThl ABISETCSA JOCTATOYHO JJIUTENBHBIM U KPOTIOTIUBBIM.
Bam HeoO0XoauMo MNpOCMOTPETh Ha MpEAMET KOHTEHTa BCE TPAHCIOHAEPHI
(CIlyTHUKOBBIE TIEpPEIaTYMKU), TEPEUUCICHHbIE B IOJYYEHHON BamH TaOiuIle
BUJIUMBIX CIIYyTHUKOB. DTO TaK)K€ MOKHO MPOU3BECTU C MOMOUIBIO MPOTrPAMMBI
SAA. B cTpoke BBIOpaHHOTO CITyTHHKA HAaXOJMTCS THUIEPCCHLIKA, BbI3bIBaeMas
CaliT, Ha KOTOPOM XpaHUTCS MH(OpMAIUs O BCEX MEPEUYHUCICHHBIX B MPOrpaMme
SAA Ttpancnionnepax. B kauectBe mpumepa (pucyHok 16) BbI3BaHa MHOOpMAIIUS
no tpaHcmonaepy Yamal 202, xotopelid Bomien B IMepedeHb JOCTYIHBIX JUIS
POCMOTpA CITyTHUKOB.

Haubonee BaxxHoil nHdopmainmen, KOTOPYI0O MOKHO TOJYyYUTh U3 JaHHOM
TaOJUIBI - 3TO MEPEUYCHb PYCCKOSI3BIUHBIX MPOrPaMM M HUX OTKPBITOCTh. Kakoii
TeNe WM PaJro KaHal MPOU3BOAUT BEIIaHHME Yepe3 JaHHBIA CIHYTHUK MOXKHO
HNOHATH U3 CTONOIA 2 ¢ AMOIeMOl U cTtonlua 3 ¢ HAMMEHOBAaHUEM IPOrPAMMBI.
Ecin 3TOro mNOHATH HENB3d, TO MOXKHO ILIEJIKHYB MBIIIBIO IO HAa3BaHMIO
IporpaMMbl, MOJIY4YUTH Oojee NoApoOHYro HHpopManuio o HeM. Hampuwmep,
smbOiiema ["azmpoma, HO Ha3zBanue nporpammbl Raz TV (cm. pucyHok 16). Ilpu
HOJIpOOHOM TMPOCMOTPE BBISICHSETCA, 4TO 3T0 Poccuiickas TenexkoMmaHus
(pucynox 17).

Latest Channel updates:

130113: Raz TV started on Yamal 202: 3743 L
130103: Raz TV started on Astra 1F: 11273 H
T3 121221: Raz TV left Yamal 201 11585 V
121208: Raz TV started on Intelsat 15: 12526 V
121202: Raz TV started on Yamal 201: 11585 V

www.raz tv -
Russia Latest World additions:

130113: Raz TV on Yamal 202

Pucynok 17

3aKpBIT UK OTKPBIT MEepeaBaeMblii KOHTEHT, MOXXHO TIOHSITh TI0 HAJIAYHUIO
KpacHoil OykBbl «F» B Oenom kBaapatuke (Pucynok 18). Ona o3HauaeT, 4TO
porpamMma TPaHCIUPYETCs B HE3aKOJUPOBAHHOM BH/IC.

Gazprom Space

¢ suru Sl DVB-S [34075-3/4 (100-7

Rossiya 24 570 | 571 | 572 R

w [lLyngSat Free TV} | 581 | 582 R

mwh) 590 [ 591 | 592 R

Raz TV 610 | 611 | 612 R
Pucynok 18

Takxxe uHPOpMaALMIO O TPAHCIOHAEPAX MOXKHO TMOJYYUTh M Ha CcalTe
xypHana «TenecyTHuK» 1o azapecy: http://www.telesputnik.ru/ft/freqtab.php?sat
=0&ad=D&encs=all, kak nokazano Ha pucynke 19. B tabnunax «TenecmyTHHKa
uHOpMalus MpeACcTaBlIeHa Ha PYCCKOM sI3bIKE M 00Jiee CHCTEeMaTU3UPOBAHO, a Ha
caiite http://www.lyngsat.com Goiee mosiHee u aKTyaabHee.
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Aman 202 49° B.A.

Kawan Yacrora, My Nonsp. Cranpapr  Moaynsuss Braeo Kopuposanue
ITPK Kapenus 3580 L QPSK. MPE G-

CkopocTs novoka
(51 FEC

3235 /4

DVB-
Tyna TB 3596 DVB-! QPSK MPEG- 1850 /6
o

2
4

QPSK MPEG-2 BISS 3230 /4
2

ITPK Kypck 3635

ove-s | apsk | MPEG- i | 3215 | f4
ove-s | QPSK MPEG-2 BISS | 3230 3/4
ove-s | QPSK MPEG-2 | 3333 3/4
OvBs | QPsK | MPEG-2 BISS 1 3220 34
oVe-§ QPSK MPEG-2 34075 34

TPK Ceidm (Kypck) 3640
ITPK Bonorpa 3644
I'TPK Tarapcran 3661
I'TPK Koctpoma 3735

Fazkom 3743

Ieeina, PEH TB, PTP-Nnawera, Pa3TB, Poccya 24, TB Uentp, TBLL

B 3751 ove-s QPSK MPEG-2 3230 3/4

TV 2 Lorry 3778 OvB-S QPSK MPEG-2 1900 7

ek c 3936 ova-S QPSK MPEG-2 3230 3/4

[TPK Momopbe 3942 OvB-S QPSK MPEG-2 BISS 4000 34

Ove-S QPSK MPEG-2 BISS 2963 78

OVBS | QPsK MPEG-2 | 3374 T
T8 Tromens 3960 OVBS | QPSK MPEG-2 8lss [ 8570 34
Cryaun TPTP, Tenexanan Poccrn Tromenb(BISS),

Sman TB 3970 OVB-S | QPSK MPEG-2 BISS | 4275 [ 3

ITPK TiomeHb 3976 Ove-S QPSK MPEG-2 BISS 4285 3/4

L
L
L
L
L
R
L
R
L L 1 {
|(1) THB (Tambog) 3792 L OvB-§ QPSK. MPEG-4 1800 3/4
L
L
L
L
L
L
L
L
L

KoM PTK 3982 ove-s | QPsk MPEG-2 | 4285 [T
TB YHuBepcurer 3986 Ove-§ QPSK. MPEG-2 2150 34

POCCHACKMA NaKeT 4101 R DVB-S2 BPSK MPEG-4 10050 3/4

Becry FM, Kapycens, HTB, Mepebié kanan, Nambii kanan, Paano Mank, Pagro Poccuw, Poccun 2, Poccus 24, Poccwn K,

PoccuAckHA naket [ 4115 R DVBS2 | BPSK | MPEG-4 | | 10050 [ 3
Bects FM, Kapycens, HTB, Mepeui% kanan, Nateii kanan, Paauo Mank, Papuo Poccuw, Poccua L, Poccws 2, Paccua 24, Poccun K,

Pucynoxk 19

Eme Tpems BakXHBIMH TlapaMeTpaMH, KOTOpPbIE HYXHBI OYIyT TIpH
dbopMupoBaHUN KOHPUTYpamuu OOOpYHAOBaHHUsS, SBJSIOTCS BHUJ TOJISIPU3AIUH,
gactota padOTBl MepeaaTdyuka M CKOPOCTh HH(POPMAIMOHHOTO ITOTOKA WIIH
cUMBOJIbHAs cKOpocTh (SR - Symbol Rate).

W3 Tabmun, mnpenacTaBieHHbIX ¢ caiitoB http://www.telesputnik.ru u
http://www.lyngsat.com BumHO, 4TO TOJsIpU3aIuUs sBisieTcss Kpyrosoit (L mmm R),
gacToThl cocTtaBisieT 3,5-4,1 [T (mmamazon C), a mMakcuMalbHas CKOPOCTH
nepenaun SR=34075 Kowut/c.

[Tporecc BpIOOpa BEMIaTEILHOTO CITyTHHKA HEOOXOIMMO KPaTKO MOKa3aTh B
paboTe B BHJE CKpHUHIIOTOB W TMOsCHeHWH K HuM. Ilocrme ompeneneHus
BEIIATEILHOTO CITyTHHKA BBITIONHSACTCS CISAYIONIUH dTam - «Pacuer sHepreTuku
CIIYTHUKOBOTO KaHaJIa U BHIOOP 3epKajia aHTEHHBI JIsl yCTOWYHUBOTO IPUEMa.

4.3 Pacuer 3HepreTuKM CIyTHHKOBOI0 KaHAJIa U BHIOOP AMamMeTpa
3epKaJjia aHTEeHHbI VISl YCTOMYMBOI0 NprueMa

Jlnst onpenenieHus pa3Mepa MPUEMHOM aHTEHHBI CIEAYET MPOAHATN3UPOBATh
BCIO JIMHUIO CBSI3M, BKJIFOYAsl M JIMHUIO CBSI3U BBEPX (OT HA3EMHOTO MepeaaTdynKa
JI0 CIIyTHHMKA CBSI3U), U JIMHUIO CBSI3U BHU3 (OT CIIYTHHMKA J0 Ha3€MHOW MPUEMHOMN
ctaniun). OnHako nmpuMeHenue B TB Bellanuu MeTO0B YIPaBICHUSI MOUTHOCTHIO
Ha JIMHUM CBSI3M BBEPX M JAPYTHE OIPEACIICHHBIE TPAAULMOHHBIE IOMYIICHUS
MTO3BOJISIIOT OTAEIBHO PACCUUTATh JIUHHUIO CBSI3U BHU3.

OcHOBHas 11€JIb pacueTa JUHUHU CBS3U - OMpPEJeCHUE WU IIPOBEpKa TOrO,
HACKOJIBKO JIaHHO€ OO0OpYyJOBaHHWE MOAXOMUT I OOECHEYEHHUs YCTOMYHMBOTO
npreMa CUTHAJIOB OT BBIOPAHHOTO CIyTHUKA B 33JIaHHOM MECTE PaCIOJIOKCHHS
IIPUEMHON CHUCTEMBI.

KoneuHno, M0OXHO BMECTO TMPOBEJEHUSI COOCTBEHHBIX PACUETOB IOJaraThCs
Ha pacyeT JMHUM CBSI3H, KOTOPBIN MPEIOCTABISIOT Pa3IMYHbIE MPOrpaMMbl U OH-
JalH KaJdbKYJSTOPBI, TMpeIHAa3HAYEHHbIC Il pPaboThl € OOIICAOCTYIHBIMU
cnyTHUKamMu. Takod moaxod HE SBIAETCS OMIMOOYHBIM, HO OH CHJIBHO
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OTrpaHUYMBAET BaC MO MHOTMM HampaBieHusM. Hampumep, oOmuit pacueT TMHUU
CBS3M BCerja SBISETCS  KOMIPOMHUCCHBIM W JUKTYET  OMNpPEIeSICHHBIH
OOLIECTPUHATHIA CTaHAAPT KayecTBa CUTHAJA M €ro JAOCTYIMHOCTH, YTO MOKET He
COOTBETCTBOBAaTh TpeOOBaHUsIM moTpedbureneil. Hampumep, KIMEHT MOXKET OBITH
WHOCTpAHIIEM, MPOXKMBAIONIMM B Ballle CTpaHEe, U XOYET MPUHUMATh CUTHAJIbI
BEI[aHUsI CBOEHl cOOCTBEeHHOM cTpaHbl. Kakol nuameTrp aHTEHHbI HEOOXOIUM B
stoM ciydae? Takum o0pazoM, CyHIECTBYET MHOKECTBO MPUYMH, MO KOTOPHIM
pacueT JIMHUU CBSI3M MOXKET TOHAT0OUTHCSI.

Yrobsl yOeauThCcs, YTO YCIOBUS yCTOMYMBOTO TMpHEMa CHUTHala
o0ecneunBalOTCsl ISl  KaXJIOT0 KaHala CBS3H, BBIYUCICHUS HEOOXOAUMO
BBIIIOJIHATB ISl TPYIIIBI TPAHCIIOHAEPOB. ITO OCOOEHHO BA)KHO, KOTJa MPUEMHAs
cUCTEMa COOMpAeTcsl W3 KOMIUIEKTYIOIIUX YacTeld OT Pa3HbIX MPOU3BOJUTENEH,
IIOCKOJIbKY B  OJHOM CJlIy4ya€ Ha HpaKkTUKE MOXKET ObITh IOJy4YeH
HEYJIOBJICTBOPUTEIIBHBIN PpE3yJbTaT, a B JPYyrOM - YPE3MEpPHOE YCIOKHEHHE
KOHCTPYKLIMM MOJKET NPHUBECTHM K HEONPaBIAaHHOMY YBEJIMYEHUIO CTOMMOCTH
o0opyioBaHus, a IpUEMHas cucTeMa OyAeT BBITJIAAETh TPOMO3IKOM.

PesynpraToM pacuera JIMHUM CBSI3W SIBJSIETCS BBIYMCIICHHOE 3HAYCHHE
otHomieHus: S/N, BeJIMYMHA KOTOPOTO CPAaBHUBAETCS C COOTBETCTBYIOIIMMHU
3HAYEHUSIMM 10 MATHOAUIBHOM IIKajle Trpajauuil KayecTBa NPUHUMAEMOTO
U300paKeHMsI COTJIACHO PEKOMEHJAlusIM MexayHapoAHOIO KOHCYJIBTaTUBHOTO
komuTeTa no paguosenianuio MKKP (cM. Tabnuiy 4). J[aHHbIE OLIEHKH, KOTOpPbIE
MOJIyYeHbl B pE3yJbTaT€ MHOTOYMCIEHHBIX CYyOBEKTHBHBIX TECTOB, HamoOoJee
4acTO TPUMEHSIOTCS B KadecTBe KpuTepus oOuiedl 3¢PpGEeKTUBHOCTH pabdOThI
NpUEMHBIX cHucTeM. [IpUHATBIM cTaHAAPTOM JJIsi OBITOBBIX MPUEMHBIX CHUCTEM
SBJIIETCSI OLIEHKA «4», YTO COOTBETCTBYET B3BELICHHOMY 3HAUEHHUIO OTHOLLEHUS
S/N Beire 42,3 nb.

Tabnmuua 4. - IlsatubamipHas ImIKaia rpajainvii KadyecTBa MPUHUMAEMOTO
M300paKeHUs B COOTBETCTBUHU ¢ pekomeHaarusimu MKKP

KauectBO OrieHka Hckaxenus B3BelieHHOE OTHOILIEHNE
HU300paXKeHUS SIN, nb
OTINYHO 5 He3zameTHO > 46,6
Xopor1o 4 3amMeTHO, HO HE MEIIaeT > 42,3
Y noBneTBOpUTENHHO (3 3aMeTHO, HeMHOro Memaer [>38,0
[li1ox0 2 Mermaer >33,2
OueHb II0X0 1 CHIBHO MeIIaeT > 29,2

[Ipuem curnanoB B C-auamna3oHe OTHOCUTEIBHO HE 3aBUCHT OT TaKHUX
(dakTOpOoB, Kak 3aTyXaHUE B YCJIOBHUSAX JOXIA U TOIJVIOIIEHHE CHUTHAJIA B
atMocdepe, HO nipu npueme curHaioB B Ku- u Ka-guamnasonax 4yactot moaoOHbIe
MoTEepH HEOOXOAMMO MPUHUMATh BO BHHMMaHHUE. JJisl BBIMOJHEHHUS MOJAPOOHOTO
pacdyeta JIMHUM CBS3U CYLIECTBYIOT MHOTOYHMCIICHHBIE CTaHJApTHBIE U
albTEPHATUBHBIC (POPMYJIBI, TTO3BOJISIONIME MPOBOJIUTH BBIUMCICHUS C Pa3IMYHOMN
CTEMEHBIO TOYHOCTH. [IpuBEAEHHBIN 34€Ch METOJ pacueTa SIBISIETCA JIOCTATOYHO
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MOJIHBIM M YYUTHIBAET 3aTyXaHHE CUTHAJA B aTMOC(HEPHBIX OCaaKax, BO3paCTaHHE
IIYMOB B OCaJikaX, IOTEPH pPacCOriacOBaHUs, IEPEXOHbIe (BOJHOBOIHbIC)
3aTyXxaHusi, a Takke HOMHUHaIbHYIO A00potHocTh G/T M ucnonblyemyro
noopotHocth G/T, rae G/T - 3TO OTHOIIEHHE MOTHOTO KOA(hUIIMEHTa YCUIIEHUS
aHTEHHBI K O0IIEH IIIyMOBOM TeMIrepaType CUCTEMBI.

Ilpeocmaenenue Kax@co020 6vlparceHus O0aa pacuema JTUHUU CEA3U
CONPO06OIHCOAEemM A NPAKMUUECKUM NPUMEPOM €20 UCNOIb308aHusA. B kauecmee
Mecma npuema CUZHAIA NPou3eoibHo evlopan 2. bBenomopck, (64,5°N, 34,7°F).
Bbyoem ouenueamwvca npuem cucnanoe Ku-ouanazona co cnymnuka EXPress
AM22, naxoosawezoca 6 nozuyuu 53°E. Kascowtii uz kananoe saensaemcs gaso-
MAHURYTUPOBAHHBIM C UCNOb306AHUEM NOA0CH hponycKkanusa 54 MI'y,.

CDaKTOpBI, BJIMSIFOIIME HA IIPUEM CUT'HAJIa CO CITYTHHKA

PaboTta cryTHUKOBBIX mpueMHbIX TB cuctem 3aBUCHUT OT psjga GU3HUECKUX
napameTpoB, MEPEUCHb KOTOPBIX MTPUBOIUTCS HUKE.
1. DddexTuBHAsT NU30TPOMHO-U3TYyYaeMas MOUTHOCTH - DVM.
2. JlnameTp nefcTBYIONIEH aHTEHHBI.
3.Koadduiment nryma ManouryMsinero 6Jioka wiv ryMoBasi TeMreparypa.
4. TlepexoiHble 3aTyXaHUs B BOJIHOBOAAX U MOJISIpU3ATOPaX.
5. [loTepu U3-3a HETOUHOTO HABE/ICHUS (HALlETMBAHNS) AaHTCHHBI:
-HavyaIbHas OMMNOKa HABEICHMS,;
-YCTOMYMBOCTh AHTEHHBI IO BO3JCHCTBHEM BETpa WIW JPYTUX
YCIIOBH OKpY>KarOIIEH Cpe/ibl;
-TOYHOCTh YACep>KaHUsS CTaHIIUW CITyTHUKA Ha OpOUTe.
6. [lotepu momsipuzanuu.
7. Crapenue TpaHCIOHEpa.
8. 3aryxaHue B YCIOBUSX JOXIS IS 33JIaHHON BEPOSITHOCTU TOJTYUYEHUS
(TocTymHOCTH) CUTHAJNA (HOMHHANIbHOE 3HaueHue 99,5% miis cpeaHero roaa).
9. Bozpactanme mymoB B ocajakax npu npueMe curHaina B Ku- m Ka-
JManas3oHax (10XKb, CHET WU Tpaj).
10. I[ormomenne curHaia B arMochepe KUCIOPOAOM M Tapamu BOJbI (B
3aBUCHUMOCTH OT BJI&KHOCTH).
11. smeneHus TemmnepaTyphl.
12. TTapameTpbl MpUEMHHUKA.
13. XapakTepucTUKU MOAYJISILIUU CUTHAJIA.
14. PaccenBaHuWe CHUTHAJOB W3-3a 3aTCHEHHS AHTEHHBI JEPEBBIMH,
3AHUSIMU, CTasIMU TITUI] U JIETaTeIbHBIMU annapaTtaMu (CaMoJIeTaMu).
15. TToTepu Ha pacXOaUMOCTD Jiyda MPU MPOXOKICSHUM uepe3 aTMochepy.

Kaxnapii  reoctalMOHAapHBI  COYTHUK ~ 3aHUMAaeT  ONPEACICHHYIO
(YHUKaJbHYIO) MO3ULIMI0 WM YY4aCTOK OpOMTHI, HaxofsIelcs Ha BeicoTe 35 784
KM IpsiMO HaJ 3KBaropoM. DakThyeckoe MOJOKEHUE CITyTHUKa OMpeiesieTcs

JOJITOTOM  TIOJICTTYTHUKOBOM TOYKMA (TOYKH, PACIOJIOKEHHON TMPSAMO TOJ
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CIyTHUKOM Ha 3KBaTope). Jlns 3axBaTa curHaiza co CHOYTHHKa B THpenaeiiax
npeanojgaraeMon 30Hbl 00CITYKUBaHUSI aHTEHHY HEOOXOJIMMO TOYHO YCTaHOBUTH
Kak [0 a3UMYTY, TaK U [0 YIJIy MECTA.

4.3.1Bvtuucnenue yena mecma

Yron wmecta EL (yronm BO3BBIIICHUS) TMPEACTABISIET COOOM  yroi
HaIpaBJICHHOTO BBEPX HAKJIOHA aHTEHHOTO 3epkaia (pedekTopa) OTHOCUTEIBHO
3eMHOM MOBEPXHOCTU. ETO MOKHO BBIYHUCIUTE CICAYIOIUM 00pa3oM:

m cosA cosB-1

1-cos*A cos’B
]'1’1\/ CO5" A COS rpajL. (41)

EL=tan™"

rae A - MMUpoTa MeCTa HaXOXKACHUS 36MHOM CTaHIUU (TIOJIOKUTETbHAS JJIs
CEBEPHOTI0 MOJyIIapusi, OTPUIIATEIIbHAS IS FOXKHOTO TOIYIIapHs);

B - BocTouHas nmonrora 3eMHOW CTAaHIIMM MHHYC BOCTOYHAs JIOJTOTa
CITyTHHUKA;

m = 6,61 - oTHomIeHHWE paauyca TE€OCTAIIMOHAPHOM OpPOUTHI K paguycy
HKBATOpa 3€MIIH.

JIns HU3KHX YIJIOB MECTa, 3HAYEHUS KOTOPBIX COCTaBIIIOT MeHee 30°,
T€OMETPUYECKHI YroJl MECTa MOXKET OBITh Clierka MOJAU(DHUIIMPOBAH MPU MOMOILIU
BbIpakeHUs (4.2) nns ydyeta cpeqHed BeNMYMHBl pedpakiuu (IpernoMiieHus) B
atmMocepe. [lpy 3TOM BEpHO pacCUMTAaHHOE HMCTUHHOE 3HAYEHUE YIJIa MecTa
BCETJla JOJDKHO OBITH OOJIbIIE, Y4eM T€OMETPUUECKUN YTOJI.

HctuHHOE 3HaueHHE

2
pp o EL+ JEL)2+4,132

2

rpa. (4.2)

riae EL- pe3ynbTar BEIUKCIICHUH, BBITIOJTHEHHBIX 10 BhIpaKeHHO (4.1).

3HaUYCHUsS 3amagHON JOJTOTHl HEOOXOIMMO IpeoOpa3oBaTh B COOTBET-
CTBYIOIIME 3HAUYCHUS] BOCTOUYHOM JOJITOTHI U OTcuuThiBaTh OT 0°E (Mepuauan mo
['punBuuy) yepe3 180°E k 360°E, koTopoe cHOBa OYJET SIBISATHCSA TEM K€ CAMbIM
sHaueHueM O0°E. Takum oOpazom, [ 3HAYEHUW JOJITOTHI, PACIOJIOKEHHOU
3anajgHee MepuauaHa no ['puHBUYY, BBIYMTAHWE 3HAYEHUSA 3aMaJHOM JIOJTOTHI
(°W) u3 360° maerT SKBHBAJCHTHOE (COOTBETCTBYIOIICE) 3HAUCHUE BOCTOYHOM
nonrotel. Hampumep, 3nauenue 3°W OyeT SKBUBAJICHTHO CIIEIYIOIIEMY:

360° - (3°W) =-357°E.

CrouT uMeTh B BHUJly, UTO Ha MIMPOTAX BbIlIe §81° HEBO3MOXKHO HAOIIOAATH
10001 y4acTOK TeoCTallMOHAPHOM OPOUTHI CIYyTHUKOB. TOYHO TaK K€ M Pa3HOCTh
3HAYEHHUU JOJTOTHl MEXIY 3€MHOM CTAHIMEU M JKEJIAEMBIM CIIyTHUKOM HE MOMKET
MPEBBIIATH JAHHYIO BEIUYUHY.
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[ToxcraBisiss 3HAYCHWs YKa3aHHBIX BBIIIC KOOPJAHHAT B BhIpaxkeHue (4.2),
nonyyaem: EL=11,9 rpan.

4.3.2 Pacuem azumyma

Uctunubit azumytr AZ (1oBopoT pedieKkTopa aHTEHHBI) MPEICTaBIISET
co0Ol yron HampaBJICHHS, YKa3bIBAIOIIETO HA BBIOPAHHBIA CIYTHUK, KOTOPHIM
OTCUUTBHIBAETCS OT HMCTUHHOTO ceBepa. MarHuTHbIA a3uMyT H3MeEpsieTCs B
rpagycax or 0 mo 360°. VcTUHHBIA a3uMyT PacCUMTHIBACTCS IO CIIECAYIOINICH
dbopmye:

AZ=180+ arctan (tan B/sin A), rpa. (4.3)
JUist Hamero npumepa AZ=159,8 rpan.

4.3.3 Bvluucnenue MaZHUmMHOZ20 a3umyma

MarHuTHbIM MepUIUMaH B OOJIBITMHCTBE Cy4aeB HE COBMAJACT C UICTUHHBIM
(reorpaduueckum) U 00pa3yeT yroj, Ha3bIBa€MbI MAarHUTHBIM CKJIOHEHHEM IS
aToro Mecra. Ha HaBUTAIIMOHHBIX KapTaXx MAarHUTHOE CKJIOHEHHE HWMEHYETCs
OTKJIOHEHHUEM, 4YTOObI HE IMyTaTh C JIPYTUM, aCTPOHABUTAIIMOHHBIM 3HAYCHUEM
TepMHUHA "CKIOHEHHE".

MaruuTHoe CKJIOHEHHWE U3MEHSETCS B TIPOCTPAaHCTBE U BO BPEMEHH.
BenuunHa CcKJIOHEHUsS H3MeEpseTCs B Tpaaycax 3amaJHOrO MM BOCTOYHOTO
CKJIOHCHHS B 3aBUCHMOCTH OT TOTO, Ha KaKyl0 TOYKY -K 3amajy WIH K BOCTOKY OT
WCTUHHOTO CEBEpa - YKa3bIBAET MAarHUTHAS cTpeika (pucyHok 20).

CRACHEHMA MOrHUTHOR CTDEAKK
JANALAHIE BOCTOMHGE

MEDMAAAH

FeorpamvYscHnd

Pucynok 20

JIBe NTMHHMM HYJIEBOTO CKJIOHCHMS, HA3bIBAEMbIE arOHUYECKUMH, Pa3LEISAIOT
BCIO 3EMHYIO TOBEPXHOCTh Ha JBE o001acTu. B oOnHOW M3 HUX HaxOAUTCS

Atnantnueckuil 1 Mnauiickuii okeansl. Adpuka u 3anagnas EBpomna, B npyroi
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06H3CTI/I HaxXoaAaATCAa Tuxui OKCaH, IIOYTH BCA A3usg W 3HaAUYWUTENbHAsA YacThb
CeBepnoil u FOxxHOU AMEPUKH.

Ecnu uctuHHOE 3HaYCHUE yIJla a3UMYTa BBIUMCIEHO, TO MArHUTHBIA a3UMYT
MOXHO JIETKO pacCuuTaTh MYTeM OOBIYHOTO CJIOKCHHS WM BBIYMTAHUS Mar-
HUTHOTO CKJIOHEHMSI B COOTBETCTBMM C MECTOM Ipuema curHana. J[is Bcex
pernoHoB EBpomnbl BelM4MHA 3alMaJHOTO MarHUTHOTO CKJIIOHGHHS J00aBIISIETCS K
BEJIMYMHE HCTUHHOIO a3uMyTa. BenuuwHa MarHMUTHOrO CKJIOHEHHs Oyaer
MCHATBCA B 3aBUCHMOCTH OT MCCTa PACIIOJIOKCHHA 3eMHOH CTaHIMu, 1 €€ MOXKHO
y3HaTh U3 MECTHBIX TOMOTPaUIECKUX KapT.

MarguTHoe CKJIOHEHHE MOKHO BBIYHCJINTBb, BOCIIOJIB30BABIIMCH YCIyI'aMH
caiita http://www.ngdc.noaa.gov/geomagmodels/struts/calcDeclination. Coriacuo
JTAaHHBIM, TIOJIYYCHHBIM C 3TOrO caiTa g I. beloMOopcka MECTHOE€ MarHMTHOE

CKJIOHEeHHE cocTaBuT 13 rpaa. [lo3TOMy MarHuTHBIN a3UMYT COCTaBUT
159,8° + 13°=172,8°.

4.3.4 IIpomarxcennocmsb TUHUU CEA3U (BHU3)

JInuHa NOyTH TPOXOXIEHUS CUTHAjla, WHOTJA Ha3blBaeMas HAKIOHHOU
JAJbHOCTBIO, - 3TO PACCTOSHHE MEXK]Y 3€MHOM CTaHUMEW M paccMaTpUBAEMbIM
CIyTHUKOM. YeM Janplie OT 3KBaTOpa HAXOAUTCSA 3€MHAsl CTAHUUS, TEM JJIMHHEE
OyZneT myTh TPOXOXKJIEHUA curHama. JIjis BBIYUCHCHHS JJIUHBI myTd D
UCITIOJIB3YETCSl CIIETYIONIEE BhIPaKEHUE:

D =6378,16Vm? +1-2mcos AcosB (4.4)

IToncraBuB B ¢dopMylly HCXOJHBIC 3HAYCHUS, TOJYYHMM 3HAUYCHUC
HAKJIOHHOUW TAJILHOCTHU.
D=43158,9 kM.

4.3.5 Ilomepu npu npoxosxcoeHuu cuzHana 6 c60000HOM RPOCMPAHCMEe

[ToTepn mpu MPOXOKICHUH CUTHAJIAa B CBOOOJHOM TpOCTpaHCTBE Lps, mim
MOTEPH Ha TPacce PacIpOCTPaHCHHMsI, BBIPAKAIOT OCIA0JICHUE MHKPOBOJHOBBIX
CUTHAJIOB 10 MEpPE WX MPOJBIKCHHUS K 3eMJIe U MPOUCXOIAT M3-3a PACXOIUMOCTH
Jyda 3JeKTPOMAarHUTHOM BOJIHEIL. [loTepu Ha Tpacce pacpoCcTpaHEHHUsS BO3PACTAIOT
C YBEIIMYEHUEM YaCTOThI U CTAHOBATCS TE€M OOJIbIIe, UeM HUXKE YToJl BO3BBIIICHHS
aHTeHHBI (yron wecta). [l BBUKMCIEHUS BEIMYUHBI TOTEPh HCIOIB3YEM
CJIeTyIOIEee BhIpAKEHNUE:

L. = 20log[ (400077D)/ 4 | B (4.5)

rIe
D - makj0oHHas TaNnbHOCTD;

A=c/f

A - QnMHA BOJHBI, KOTOPAs PACCYHTHIBACTCS 110 (OpMyIIe
C - CKOPOCTb CBETAa;
f - Hecymiast wacroTta. [lpumem cpenHiow yactoTy paBuyro 12 I'T1.
[ToacTaBuB, UCXOHBIE TaHHBIE B (HOPMYITY, OTYIUM
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Lrs=206,7 nb.

4.3.6. Pacuem kodhhuyuenma ycunenus anmeHHul

Kosdpdumment ycunenuss anrennsl ((Ga) Bo3pacTaeT € yBEIHMYECHHUEM
JICHCTBYIONIETO pa3Mepa aHTEHHBI, KOTOPBIM YUHTHIBAaET €€ d3PPEKTUBHOCTH (p) U
BBIpKACTCsI CIEAYIOMIEH GOopMYIIOif:

2
6, —10log| Z9)_P
1002
, 1b (4.6)

riae d - TuaMeTp aHTCHHBI, M;
p - mpoueHT 3P PeKTUBHOCTH aHTeHHBI (00b14HO 60-80%);
A - JJIMHA BOJIHEI, M.

[Ipumeyanne  DPGEKTUBHOCTH,  AHTEHHBI  Yallle  MPUBOJUTCA  Kak
HOpMHpOBaHHOE 3HadeHue menswine 1 (to ects 0,67 wim 0,8), a He BhIpakaeTcs B
IPOLICHTHOM OTHOIIIEHHUH. B Takux ciydasx u3 (GopMyJsibl CleyeT yaAaauTh HHPpyY
100, crosmyr B 3HaMEHarele, W NOJACTABUTH 3HAYECHHE HOPMHUPOBAHHOTO
kod(pdunrenTa i p.

PaccunTtate KO3(pPUITMEHTHI YCUICHUS ISl TUIIOBBIX CITyTHUKOBBIX aHTCHH
¢ addexTuBHOCTRIO 70% 1 quamerpamu 0,6; 0,7; 0,8; 0,9; 1,00; 1,2; 1,4; 1,65; 1,8,
2; 2,5 metpa. CBecTH pacyeThl B TAONHITY, KaK B IpUMEpPE B TaOIHIIE S.

Tabmuma 5 - KoadduimenTsl ycuieHus aHTEHH C TUIIOBBIMHM 3HAYEHUSMHU
nuameTpa 3epkaia u ¢ dpdextuBHOCTHIO 70%.

Huametp, m 0,6 0,7 0,8 0,9 1,00 1,2 14| 1,65 1,8 2 2,5

Koadd.
YCHIL 35,99 | 37,33 | 38,49 | 39,52 | 40,43 | 42,01 | 43,35 | 44,78 | 45,54 | 46,45 | 48,39

4.3.7 Pacuem ooweii uiymo6oii memnepamypvl RPUEMHOU CUCHIEMbL

JUiss Ha3eMHON mNpUEeMHOM CTaHUMU oOlas NIyMOBas TeMIleparypa
IIPUEMHON cucCTeMbl Tgsys CKIAAbIBACTCAd U3 LIYMOBOM TEMIIEpaTypbl BCEX
BXOASAIIMX B NPUEMHYIO CHCTEMY COCTaBHBIX YacT€ M BKIIOYAET IIYMBI,
BHeceHHbIe OjjokoM LNB, koMmoHneHTaMM BOJIHOBOJA, M SKBUBAJICHTHEIC, HJIU
IIPUBEICHHBIE, IyMbl AHTECHHBI.

I'maBHBIE COCTaBIAIONIME, BO3JCUCTBYIOIIME HA LIYMOBYK) TEMIEpaTypy
IIPUEMHON CHUCTEMBI, IMOKa3aHbl Ha pucyHke 21. IlnockocTe PQ yka3piBaeT TOUKYy,
[0 OTHOLIEHUIO K KOTOPOW MPHUBOAATCA OOIIME HIYMbl HPUEMHON CHUCTEMBI.
OOBIYHO CYMTAETCS, YTO ITO TOYKA, PACIIOJIOKEHHAsl cpa3y Mepes BXOJI0oM OJoka
LNB unu Touka COeTUHUTENBHOTO (haHIla MEXy KOMIOHEHTaMHU BOJHOBOAA U
osoxka LNB. DkBuBasieHTHas 11ymMoBasi TeMiepatypa aHTeHHbl TA mostydaercs u3
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BCEX BHECEHHBIX IITYMOB, MTOTIAIAIONINX HA AHTCHHY, HO YMEHBIIICHHBIX YaCTHYHOMN
MIPOHUIIAEMOCTBIO (G ) 00IyJaTes.

Wym Heba P

|

|

\ |

(1- 0)Te :

|

|

/\\ T, (1~ 0)Te

—- I
Komnonenmu BonHoBoga —- - LNB

DoHobod | wym UTA I‘
/ RN

' |

Tsys |

(1—-0)Tc I

Q

Pucynok 21

Yacmuyunas npoHuyaemocmo

YacTtuuHas NpoHUIIAEMOCTH ( G ), BEIMYMHA KOTOPOH MOKET COCTaBIATh OT ()
1o 1, onmpenensieTcs Kak 4acTh OT BCEHl MaJarolIed SHEPryu, NPOXOASIIIe yepes
Cpeay U BBIXOJAIICH Ha €€ Ipyroi cTopoHe. BennunHa, paBHas HYJ0, YKa3bIBaCT
Ha TIOJIHOE NOTJIOUIEHWE CPENOW, a BEIWYMHA, paBHAs €IWHHUIIE, O3HAYAET, YTO
cpella He SIBJIIEeTCA MOTJIOMIAI0NIEH, TO €CTh MPO3payHa (TPAHCIIOPEHTHA).

5 \(1—o)Tm

7 (1-6)Tnm

Mornowatoulas cpena
C YaCTU4HOW
NPOHNLIAEMOCTbIO G
npu Temneparype T,

(1-0)T,,

N

(1-0)T,

WUanyyaemast sHeprus
ABNSIETCA U3OTPONHOMA,
rnoaToMy NMpUEeMHUK "BUanNT"
ee Bo3pacratoLlen
npu WyMoBoOW TeMnepaTtype

Pucynok 22

Korpa mnornmomaromasi cpelia HaxOAUTCS B PABHOBECHOM COCTOSIHUM C
OKpYXaIoIeh ee cpeioi, oHa OyJeT U30TPOIHO (PaBHOMEPHO) M3IIy4aTh CTOJBKO
SHEPIruM, CKOJBKO OHa morioTuia. Eciu TemmepaTypa MNOTIOMIAIONIEH Cpeabl
BO3pACTaeT 10 TemnepaTypbl TM B pe3yibTare, CKaKeM, MOIJIOMEHUS] SHEPTUU OT
3eMHON MOBEPXHOCTH, TO 3(HPEKTUBHOCTH, C KOTOPOM Cpejia MOTJIONIaeT U CHOBA

MEepPen3aydyaeT »SHEPTHI0, MOXXET OBITh H3MEpPEeHa NpHU TIOMOIIM YaCTHYHON
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IIPOHUIIAEMOCTH (G ) - M. pUCYHOK 22. CUTHAJ, MOIITHOCTh KOTOPOTO COCTABJISICT
BEIMUMHY P, mpoxojs depe3 MOIJIOMAONLYI0 Cpeay, OYJET BBIXOJUTH C JIPYrou
CTOPOHBI C YpOBHEM HOHMIWXKEHHOM MomHoctd o P. Ilockonpky wuzmyuyaemas
DHEPrus SIBJISETCS U30TPOIHOM, JII000€ MPUEMHOE YCTPOMCTBO, AETEKTHPYIOIIEE
JNaHHBIA  curHain, OyneT TakkKe JETeKTHPOBaTh  YBEIMYEHHE IIyMOBOMU
Temneparypsl, coctasisitomiee (1 - o)Tm|. He3aBucumo oT TOro, no OTHOLIEHUIO K
KaKoW cpejie MPUMEHSETCSl JaHHBIA MPUHIMI, OH OyJIeT OAHUM M TEM XK€ U IS
JOXKIS C TPO30W, W JJIsi TOTJIOLICHHUS WM MOTepb B obmyuartene. Ho BmecTo
HEMOCPEICTBEHHOTO HCIOJIB30BAaHUS TMapaMeTpa YacTHUYHOW MPOHUIIAEMOCTH
oOdydJarensi €ro 4vamiie 3aMeHSIOT Ha OoJiee yAOOHYIO BEIHWYHHY 3aTyXaHUs
(ocnabnenust). IIpoHnIIaeMOCTh Cpellbl G CBSI3aHAa C 3aTyXaHUEM A TMPOCTHIM
COOTHOILICHHEM:

WJIU TIOCJIE MpeoOpa3oBaHus

G = (]/100,1A) — 10—0,1A (4.8)

N3 3TOro MOXHO CHAENaTh CIEAYIOIINE BBIBOALI. Bo-TIepBbIX, MOSBICHUE
IpPO30BOT0O JOKISI HA IyTH MPOXOXKICHUS CUTHAJA YEPe3 3€MHOE MPOCTPAHCTBO
OyZeT He TOJBKO OCHA0JIATh CUTHAJI, HO M BbI3BIBATH BO3PACTAHUE IIIYMOBOM
TEeMIIepaTyphbl, KOTOpoe OyJeT ACTEKTUPOBATHCS MPHUEMHBIM YCTpoicTBOM. Bo-
BTOPBIX, IIYMBbI, MOMAJA0NIMEe HAa AHTCHHY, TAKXXE KaK U MPUXOJAIIUA CUTHAM,
MOTJIONIAIOTCS KOMIIOHEHTaMU BOJIHOBOJA, TAaKUMU KaK PYMOpHbIE OOJydaTelu,
MOJISIPU3ATOPRI U pazaenuTenu nojspuzanuu (OMT).

Onpedenenue uymogou memnepamypuvl NPUEMHOU CUCTEMbl
OCHOBHBIM  BBIpQ)KEHHEM, MPUMEHSEMbIM JJisi ONpeAeseHHus oOIen
IIYMOBO TEMIIEpaTypbl IPUEMHOU CUCTEMBI, SIBJISIETCS

Tors =T +(1-0)Te +6T, (4.9)
HJIK €T0 9KBUBAJICHTHOC BBIPAXKCHHC, UCII0JIB3YIOIMICC BCIIMUNHY 3aTyXaHHA:
Tors =T +(1-10 7 ) T +1074= T, (4.10)

riae Tsys - o01as myMoBasi TemMreparypa npueMHoi cuctemsl, K;

Ta - DKBUBaJIEHTHAs IIyMOBAsi TeMIEpaTypa aHTEHHBI JIMOO MPHU YCIOBUIX
siCHOTO He0a, 0o JJIs 33JTaHHOTO MIPOIIeHTa BpeMeHu, K;

T NB - PKBHBAJICHTHAsI IIyMOBasi TemriepaTtypa 6moka LNB, K;

Tc - usnueckas temrneparypa nepexoIHbIX (BOJHOBOHBIX) KOMIIOHEHTOB,

G - YaCTUYHAs IPOHUIIAEMOCTB;
Aveeq - OCabsICHHE B 00TyUaTesie uik KodPUIMeHT BHECEHHBIX TTOTEPbD;
TanT - IIyMOBasi TEMIEpATypa aHTEHHbI, 00YCIIOBIEHHAs! (DOHOBBIM IIIyMOM.

Ikeusanenmuasn uiymosas memnepamypa LNB
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[TepBas cocraBmsromas Ty ng B Beipaxenusx (4.9) u (4.10) mpeacrasusier
cobori oO0mmit Qakrop myma LNB B Buae OSKBUBWICHTHOW IIyMOBOM
TEMIIEPATypPbl, KOTOPBIA SBISETCS TJIaBHBIM BKJIAJOM B OOIIYI ITyMOBYIO
TEMIIEpaTypy MPUEMHON cucTeMbl. Eciu gakTop mryma BeIpa3uTh Kak OTHOIICHHE
MOIIHOCTEH B JenuOenax, TO OH CTaHOBHUTCA KoddduimeHToM myma. [lymoBas
xapaktepuctuka LNB MoxeT BbIpakaThCsi Kak OJKBHUBAJICHTHAs IIyMOBas
Temreparypa B Tpaaycax KenbpBuHa, wiu dame Kak KOd(pQUIMEHT IIyma - B
neuubenax. B mocinegHem ciywae g BBIUMCIEHUS OOLIEH  IIyMOBOW
TEMIEPATypbl MPUEMHONW CHUCTEMBbl HEOO0XO0AMMO mpeolOpa3oBaTh Kod3(dduimeHt
IryMa B SKBUBAJCHTHYIO IIYMOBYIO TEMIIEpaTypy HpHU TMOMOIIM CIEAYIOLIETO
BBIPKCHHUS:

Tine =290 (10(NF/10) —1) ) (4.11)

rae Ting - mymoBas teMmneparypa, K;
NF - koappunuent myma, ab.

Juns  Ku-gumanazona 3HaueHuss Kod(p(UIMEHTa IIymMa  HEIOPOruX
koHBepTepoB LNB cocrasmstor 1,2-1,5 nb. Huskue 3Hauenuss xko3p¢uuneHToB
IIyMa MOXHO IOJY4YUTh B CiIy4ae NPHUMEHEHHS NPUOOPOB HA TPAH3UCTOPAX C
BBICOKOM moABMkHOCThIO dnekTpoHoB (HEMT). HomunHanbHble 3HaYeHUS
koaddumenTos myma B Ku-auanazone s Takux npudopos coctapisioT 0,8-1,0
nb.

[Ipeanonoxum, uyro kodpdunuent myma LNB cocraBmser 1,5 nb.
Bbruncinyum ero 3KkBUBAJIEHTHYIO ITYMOBYIO TEMIIEPATYpPY:

TLNB:119’6 K.

Kak mpaBuno, 4yem BbIllle 4YacTOTa, TEM TPYAHEE IOCTUTHYTh HU3KHUX

3HaYEHUN KO3 PUIIMEHTa 1IyMa.

Ilepexoonvle wiymuol

Bropas coctasmsiromas (1-o)Tc B Beipakenusix (4.9) u (4.10) npencrasmisier
coOOM TIyM, M30TPOIHO M3Iy4aeMblii KOMIOHEHTaMH oOnyuarens. OOmyuyarensb
OyZeT moryiouaTh 3HEPrui0, MCXOASIIYI0 B OCHOBHOM OT 3€MJM, U TO3TOMY
o0naaeT BEIMYMHON YaCTUYHOIO IOTJIOIIEHUS, WIM COOCTBEHHBIMU IMOTEPSMHU.
Jlannass ~ u3OTpomHO-Tiepen3aydaeMas  4actb 1myma  (l-o)Tc  Oyzer
nerexktupoBathes 6okom LNB. Baecennbie motepu mim 3aryxanue (ociabieHue)
CUTHaJja, MOJIYYeHHOE MPHU MPOXO0XKICHUN Yepe3 KOMIIOHEHThI BOJIHOBO/IA, OOBIYHO
OPUBOJATCS B JOKYMEHTAlMU TPOU3BOJUTENS KAaK OTHOLIEHHWE MOUIHOCTEH B
nenubenax, IMOITOMY Ha TMPaKTUKE Ui PACUETOB HCIOJB3YETCS TOJBKO
BoipakeHue (4.10). OOwmmit kodpduureHT 3aryxaHus oOJgydarensi SBISETCS
CYMMO BEJIMYMH 3aTyXaHWH COCTABIISIFOIINX KOMIIOHEHTOB BOJHOBOJA, TAKMX KaK
pynopueie obmyuatenu, OMT, mnonsgpuzaropst u T1.0. CocraBnstomas Tc
npeAcTaBisieT coOol (dusnueckyro Temmeparypy ooOaydarens. OObIYHO OHa
npuHuMaetcs pasaon 290 K.
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[Ipeamnonoxxum, 4TO B TOJOBKY 00JTydaTesisi yCTAHABIMBAIOTCS KOMITOHEHTBI
C oOmeil BeIUYMHOW BHOCHUMOTO 3aTyXaHUsA Age=0,5 1b. Breruucoum
JIOTIOJIHUTENIBHYIO IITYMOBYIO TeMIEpaTypy, AeTeKkTupyemyto 61oxoM LNB:

(1-0)T, =(1-10"""= ). 290.

[locme moOCTaHOBKM 3HAa4eHWH B  (GOPMYNy, TIOIYyYUM  TEIJIOBYIO
TeMrepaTypy nepexoHbix mymon 31,5 K.

IIpugedennas wymosas memnepamypa anmeHHbl

Tpetbst cocrapmsiomas 6 Ta B Beipakenusax (5.9) u (5.10) sBusercs npu-
BEJICHHONW ULIYMOBOM TeMIIepaTypol aHTEHHBI, KOTOpas IMpeICTaBIseT CcoOou
HKBUBAJICHTHYIO IIYMOBYIO TEMIEpAaTypy aHTEHHbl Tp (TO €CThb BKJIIOYAET BCE
KOMIIOHEHTHI IIIyMa, TIOMAJalollie Ha AaHTEHHY), YMEHBIICHHYIO BEITUYHHOMN
IPOHUIIAEMOCTH 00JTydaTess.

IDKGUBANEHMHAA WYMOBAS MEMNEPAMYPA AHMEHHD

Paccmotpum Ooisiee mOApOOHO SKBUBAJICHTHYIO IIYMOBYIO TEMIEPATypy
anteHHbl T,. OHa ompezgensercs MHOTUMHU (pakTOopamMu - pa3MepoM aHTEHHBHI,
yIJIOM BO3BBIIICHHUS] (MECTa), BHEIIHHMH HCTOYHHKAMHU IIYMOB M YCJIOBUSMU
pacnpocTpaHeHusi curHajga B armocdepe. B ycnoBusax sicHoro Heba OCHOBHOM
IIYMOBOM COCTaBISIOUICH SBISAIOTCA (POHOBBIE IIyMBI, IOCKOJbKY O€3 yuera
aTMOoC(epHOro BIUSHUS Ha paCHpOCTpaHEHUE CUTHaia (AOXAb U T.M.) 3TH LIyMBI
(aKkTUYECKU MPEACTaBISAIOT COOON BCE IIYMBbI, MOCTYNAIOIINE HA BXOJ aHTCHHBI.
OTOT UIYMOBOM MapaMmeTp aHTEHHbI IMPOU3BOJIUTENM YacTO NPUBOAAT B BHUJIE
TaONIUIBl U1 AMAana3oHa 3HA4eHUH yrioB mecta. OH MOXKET TakXe BKII0YaTh
OTHOCHUTEJIbHO  HEOOJIBIIYI0  COCTAaBJISIIONIYI0, BHOCHUMYIO TaJaKTUYECKUMHU
¢onoBbMH mrymMamu. CyIIEeCTBYET TPU TJIABHBIX COCTABJISIONIMX OOMIMX IIYMOB
AHTCHHBI.

[IlymoBas Temreparypa aHTEHHBI, 00yCIIOBICHHAsT (POHOBBIM TIryMOM (T anT)
- YeM MEHbIIIE JAUaMETP aHTEHHBI, TEM IIUPE €€ JAuarpaMMa HalpaBJIICHHOCTH U
OoJibilie pa3Opoc OOKOBBIX JIEMECTKOB, YJABIMBAIOIIUX IIYMbl TEIJION 3€MJIH, U,
CJIeI0BaTeIbHO, TeM Oouiblle (POHOBOTO IymMa cobupaetcst anteHHoil. Kpome Toro,
npu 0oJiee HU3KUX 3HAYCHUSX YIJIa MecTa OOKOBBIC JICTIECTKH (OCOOCHHO MEepPBBIN
OOKOBOIA JIETIECTOK) aHTEHHBI C MEHBIIIMMH pazMepamMu OyIyT yJIaBIUBaTh OOJIBIIE
(OHOBOTO IITyMa, YeM JICIECTKM aHTEHHBI C OONbIIMMH pazmepaMu. [loaTomy mipu
YCTaHOBKE JJIs 33JJaHHOTO 3HAYEHMsI yria MeCTa aHTEHHA C MEHBIIUM JUaMETPOM
Oyaer mpeAcTaBiATh coO0OM Oojee «mymMHOe» ycTpoincTBo. Iloctyminenue
(GhOHOBOTO ITymMa MOXXHO YMEHBIIUTH 3a CYET YMEHbBIICHHS Kod(duimenta
YCWJICHHSI aHTE€HHBI, [yTEM HEMOJHOro (HEJOCTATOYHOr0) OOJYyYEHHUsS] aHTEHHOTO
3epkaia. Takum oOpa3om, JaHHbIN (akTop omnpenenseT dPPEeKTUBHOCTh AaHTCHHBI.
3HadyeHre (POHOBOIrO IIymMa, MPUHUMAEMOro NPsIMOPOKYCHOM AaHTEHHOW, OyJneT
OOJBIINM, TIO CPAaBHEHHUIO C YPOBHEM IIIyMa, MPUHUMAEMbIM OQCETHONH aHTCHHOMN
(mpu  yCIOBHM paBHBIX pPa3MEpPOB). ITO OOBICHAETCA TEM, YTO TOJIOBKA
oOydJarensi, yCTaHOBJICHHas B MPsAMOGOKYCHON aHTEHHE HEMOCPEICTBEHHO Ha
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MyTH TPOXOXKJEHUSI CUTHANA, «BUIUT» TPU TEMIIepaType, PaBHOW TeMmIeparype
3emun, ¥ OyJI€T BHOCUTH JOMOJTHUTENIbHBIE IITYMBI.

[TockonmpKy IIIyMOBas TeMIepaTypa AaHTCHHBI 3aBHCUT OT MHOXKECTBA
U3MCHSIOIUXCS  (PAaKTOPOB, MPH OTCYTCTBUM B JOKYMEHTAI[MM HM3TOTOBUTEIIS
3HAYCHUN HEOOXOAMMBIX MAapaMETPOB JIYYIIIe ITOJIaraThCs Ha UX BhIYHMCIeHHUE. J{ms
pacdera MpUOIMIKEHHOTO 3HAYCHHsI IITYMOB AaHTCHHBI B YCJIOBHSIX SICHOTO Heba
MOXHO BOCITOJIb30BaThCs BhIpakeHHEM (4.12), KOTOpoe YUHUTHIBAE€T YroJl MecTa U
TUaMeTp aHTCHHBI.

riae d - quaMeTp aHTeHHBI, M;

EL - yros Mecta aHTEHHBI, Tpa.

Beraucnute 3Hadenue Tant U1 BCEX AMAMETPOB M MOJYYCHHOTO 3HAUCHUS
EL.

Ha ocHOBe TOJYyYEeHHBIX 3HAYCHHWH IIIYMOBOH TEMIIEpaTypbl AaHTCHH,
BBIYUCIIUTH SKBUBAICHTHYIO IITYMOBYIO TEMIIEPaTypy 1o hopMmyIe

_ _OllAfeed
cl,=10 Tant

Bce nosiydenHble pe3ynbTaThl CBECTH B TAOJIMILY, KaK MOKa3aHO B Tabiuiie 6.

Tabmuua 6 - 3aBUCMMOCTH IIYMOBOHM TeMIlepaTypbl aHTEHHBI OT €€
JUaMeTpa IpHY 3aJaHHOM YyIJIe MECTa.

Huametp, M 0,6 0,7 0,8 0,9 1,00 1,2 14| 1,65 1,8 2 2,5

[lymoBas
temmn. anT., K | 80,92 | 73,77 | 68,42 | 64,25 | 60,92 | 55,92 | 52,34 | 49,10 | 47,58 | 45,92 | 42,92

OKBUBAII.

IyMOBast
temn. auT.,K | 72,12 | 65,75 | 60,98 | 57,26 | 54,29 | 49,84 | 46,65 | 43,76 | 42,41 | 40,92 | 38,25

Cocmasnsaiowas KOCMUYeCKUX, Ul 2aiakmudeckux uiymos, TMPeaCTaBIIET
co00il (POHOBBIH KOCMHUYECKHA IIyM, BEJIMYMHA KOTOPOTO OINpeAeNseTcs B
OCHOBHOM YPOBHEM OCTaTOYHOI'O M3IYYEHHS OT «OOJbIIOTo B3pbiBa». OHa UMeEeT
HEOOJIbIIIOE 3HAaueHWe IIyMoBoW TemmepaTypsl (okomo 2,7 K). Jlannas
COCTABJIAIONIAsl OTHOCUTEIBHO HEBEJIMKA II0 CPABHEHHMIO C IIOIPELIHOCTHIO
BBIUMCJICHUS] COCTaBIIAIOIIEH (DOHOBOTO IIymMa, WU MOXKET ObITh OMNyIlEHa INpHU
IPaKTHUECKUX pacuerax. B moboMm ciydae, B 3aBUCUMOCTH OT TOTO, KaK IIyMBbI
AHTCHHbI OMNpPEACNSAIOTCS B JOKYMEHTAllMM W3TOTOBHUTENS, OHAa MOXET ObITh
BBEJICHA.

Cocrapisiomuye yCclIoBHM paclpoCTpaHEHUsl curHajga B aTtMocdepe - aBa
IJIABHBIX BIIMSIHUSL YCIIOBHM PAcIpOCTPAHEHHUsI CUTHAJA HA JIMHUM CBSI3U «BHU3Y.
[Ipy ymeHbIIEHUH UIMHBI BOJHBI A< 3 CM MOTEpPU HAYMHAIOT PACTH BCIIEICTBUE
HaJIM4Ms PE30HAHCHBIX JIMHUI MOTJIOIIEHHS B CIIEKTPE MOJIEKYJISIPHBIX KOMITOHEHT
NapoB BOJIbI M KUCJIOPOa 3eMHOM atMocdepsl. ['paduueckue 3aBUCUMOCTH MOTEPh
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DHEPTUM PAJAMOCUTHAIA B 3€MHON aTMocdepe OT JUIMHBI BOJIHBI 03 ydera yria
MeCTa aHTCHHBI TMpeACTaBleHbl Ha pucyHke 23 IlormomeHue paaroBOJIH,
BBI3IBAEMOE OCa/IKaMH, B OCHOBHOM JIOKIEM M TYMaHOM, PacTeT C YMEHBIIICHUEM
JUTMHBI BOJIHBI, 3aBUCUT OT HHTEHCHUBHOCTH OCAJIKOB U CTAHOBHUTCSI CYIIICCTBCHHBIM
mpu A <5 cm.

Mornowexve, o6

| [ = 1

L N Y
Yactota, Mux 10

Pucynok 23

Bropas cocraBnstonjas BIMSIHUA ~YCJIOBHM  paclpoOCTpaHEHUS - 3TO
3aTyxaHHWe CUTrHaja B ocagkax. [Ipu pacmpocTpaHeHUM CHUTHaja MO JIMHUU CBS3U
BBEpX MPUEMHHUK Ha OOPTY CIYyTHHKA OYJET «BHJIETH» BIIOJIHE MOCTOSHHYIO, HO
BBICOKYIO LIYMOBYIO TEMIIEPATYPY, UCXOMSIIYI0 OT Temiord 3emnn. Ee BennunHa
coctaBisieT okono 290 K, mosToMy JIONOJHHUTENBHOE W3IYYEHHUE TEIJIOBOM
PHEPrUM OT JOXIsA OylneT oOKa3plBaTh HE3HauuTeNnbHOE BiusHUE. [lpu
pacmpoCcTpaHEHUU CHUTHaja IO JIMHUU CBSI3M BHU3 NMPUEMHUK HaIpaBjeH B HEOO,
UMEIOIIIEE OTHOCHUTEJIbHO HEBBICOKYI0 IIYMOBYIO Temmepatypy. [lostomy
JIOTIOJTHUTENbHAS TEIUIOBAs IIyMOBasi COCTABJISIIOLIAS, BHOCUMAs JJOKIEM, yKE HE
OyJeT HE3HAYUTEIbHOMW B OOIIMX IIyMaxX MPUEMHOW CHUCTEMbI, OCOOECHHO €CJIH
npuemMHuk (LNB) siBnsierca manomymsiiuum npubdopom, padboraromum B Ku- mim
Ka-muanazone. B S- u C-auana3zoHax BIMSHHUE TOXIS U TIOTJIOMICHUS B aTMOchepe
HE3HAYUTEIBHO.

Ocagky HE TONBKO HEMOCPEICTBEHHO OCJIA0MISAIOT CUTHAN (JaHHOE SIBJICHUE
HA3bIBACTCS 3aMHpPAHUEM CHUTHAlla B JIOKJE), HO W TMPHUBOJAT K BO3PACTAHUIO
IIyMOBOMl  TEMIIEpAaTypbl NPUEMHOM CHUCTEMBI, MOCKOJIBKY TeMIeparypa
MIPOMEKYTOUHON Cpelibl MpUOIIKaeTcss K Temmeparype 3emiu. BaxHo, 4ToObI
yKa3aHHOE BO3pacTaHUE ITyMOB MPUEMHOW CHUCTEMbI OBLIO yYTEHO, MPUYEM HE
TOJIbKO OcjablieHre, BbI3bIBaeMOE 3aMHpaHueM B noxknae. CoueTaHue 3THX JBYX
COCTABJISIFOIINX HA3BIBACTCS CHUXKEHUEM A((PEKTUBHOCTU JMHHUHM CBS3H «BHU3Y
(DND).

BnusHue ycinoBui pacnpoCTpaHEHUs CUTHAJAa CTAHOBUTCS 3HAYUTEIbHBIM
Ha yactoTtax Bbime 8 [T, Jloxap, cHer, TymMaH WM OOJAYHOCTH OCIAOJAIOT U
paccenBarOT MUKPOBOJIHOBBINM CUTHAN. BenuunHa ociiabneHus 3aBUCUT OOJIbILE OT
pa3Mepa BOJHBIX Karelb (B KyOMYeCKMX €IWHMIAX [0 OTHOIICHHUIO K JJIMHE
BOJIHBI), YEM OT HMHTEHCUBHOCTH OcajkoB. IIpu Ooisiee CHIBHOM JOXJE€ Kariu
CTAHOBSTCSI KpyITHEe, MTOATOMY ATU (PAKTOPhI OOBIYHO OKA3bIBAIOTCSI CBSI3AHHBIMMU.
Kak mpaBuiio, temriepatypa ¢Gu3nuecKkoi cpenbl mpu BceX (opmax BHITAJACHUS
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ocagkoB nmpuHuMaetrcs paBHoit 260 K. B ycnoBusix 061ayHOCTH U TIpH SICHOM HeOe
ucnoJibdyercs 3HaueHue 280 K.

Ha pucynke 24 moka3aHbl KpUBBIE 3aBUCHUMOCTH IIOTEPh OSHEPruu
paZvoCUrHaja Ha Tpacce OT JUIMHBI BOJHBI A M HHTEHCUBHOCTH JOKIS.

Lo, A6
100

MHTEHCUBHOCTb AOXARA, MMM

80
10 65

45

20

10
0,1

0,01

0,001 +
0,1 1 10

Pucynok 24

Jlocmynnocms cuenana u pabouue 3anachi.

Koaddunment 3aryxanuss B J0XKAE HEOOXOJUMO MPOTHO3UPOBATH U3
CTATUCTUYECKUX JAHHBIX, MOJYYEHHBIX B PE3yJbTaTe€ MHOTOJETHUX HAOIIOACHUIN
WHTCHCUBHOCTH BBINAJCHUS OCAJIKOB JII paccMaTpUBAEMOIro MecTa Mpuema
curnana. Cxema MHHTEHCUBHOCTH ocaakoB i Poccniickon denepannn npusBeaeHa
Ha pUCYHKE 25.

BwmecTo TOro 4TOOBI YUUTHIBATH OTPOMHBIN PabOYHii 3amac Mo MPEeBBIIIEHUIO
nopora MOMEXOyCTOMYMBOCTH MPUEMHHUKA ISl HAUXYAILIErO Ciy4as JIMBHEBOIO
JOXKJI, OOBIYHO JIOBOJBCTBYIOTCS OIpPENCIICHUEM TMPUEMIIEMON BEITUYHHBI
kod(ddummenTa MOCTYMHOCTH CUTHala IJs cpeaHero roxa. Mmu, apyrumu
CJIOBaMH, MPOILICHTAa BPEMEHH, B TE€UCHHE KOTOPOrO0 YPOBEHb CHUTHAla HE MaJaeT
HIDKE HEKOTOporo ompeaeiacHHoro 3apanee otHomeHus C/N  (mwmm  S/N).
Hamnpumep, xorma roBopsAT, 4TO MPUEM CUTHAJA, COOTBETCTBYIOUIETO MO IIKAJE
MKKP ornenke «4» (xopoiio), odecrieunBaetcs st 99,7% cpennero roaa, UMEIOT
B BUJY, YTO OXHJaeMas BeauduHa oTHomeHus S/N He ymaner Hwke 42,3 n1b ms
99,7% Bpemenu (unu 99% nms Hamxynamero Mecsna). OqHAKO MHOTIA 0KUAAETCS
ero najgeHue Huxe 3toro ypoBHs s 0,3% BpeMeHM BO BpeMsI CHIIBHBIX JIMBHEM.

Yem BbIllI€ JOCTYIHOCTH CHUTHajla, 3aJIOKEHHAs TPU pa3pabOTKe MPUEMHOMN
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CUCTEMBI, TeM Jyulie OyaeT 3aluTa OT BIUSHHUS 3aTyXaHUN CHTHaia B JOXKIE.
[Ipu >TOM HEOOXOMUMBIN pa3Mep aHTEHHOI'O 3epKajla TaKkKe YBEIMYMBAETCS IO
Mepe BO3pacTaHHsl MPEAYCMOTPEHHOTO 3HAYEHHsI JIOCTYIIHOCTH CHUTHaja.
3aryxaHue B 0XKJe, Wi OoJsiee crenuaibHbli napamerp 3(p(HEeKTUBHOCTH JIUHUU
CBSI3W BHU3, SBISIETCS TJIaBHOM COCTAaBIIAIONICH 3amacoB Ha OOILIMe MOTepu IS
npueMHbIx cucteM B Ku- wim Ka-nmumanasonax. s THNWYHBIX CHUCTEM
HETOCPEICTBEHHOTO TIpUeMa CIYTHHKOBBIX curHaoB (direct-to-home system -
DTH) xo3>ddumnuent poctymHoctu curHama 99,5% o00bIYHO mNpU3HAETCS
IPUEMIIEMBIM.

60° _100° 140° 170° 180°

NEQOBMTEAN OKEAH

Pucynox 25

dakTUyeckn OOJBIIMHCTBO TOTOBBIX (DUKCHPOBAHHBIX AHTEHHBIX CHUCTEM
JUTSI TIpUe€Ma CUTHAJIOB C 00IIe-A0CTYTHBIX CITyTHUKOB Pa3padaThIBAIOTCS C YIETOM
stoi tudpel. s cuctem cnyTHHKOBOro TB ¢ KOJJIEKTHBHBIM TMPUEMOM
(SMATV) moxer motpeboBaThcsi Oosiee Bbicokas BeawuuHa (99,9%), a mms
CUCTEM KaOEJIbHOTO pacHpeesieHHs CUTHAIOB ele Bbime. OJHAKO JOCTYMHOCTh
100% npakTH4eCKHu HEBO3MOXHA.

Bospacmanue wymoe u3z-3a 6vinadenuss 0cadko8 U NO2NOWEHUS 8
ammocghepe.

B ycioBusix sicHoro He6a €IMHCTBEHHOW MPUYUHON OCJIa0JIeHUs CUTHAIA Ha
JUHUU CBSI3M MEXIY CHYTHHUKOM W 3€MHOM CTaHIMEH OCTaeTCsl TMOIJIONIEHUE
curHasia B atMocepe (Aatm) kuciopomomM u mapamu Bojbl. B ycnoBusix moxmis
ocla0JieHHe CUTHajIa OyJeT ONpeAessIThCs COoYeTaHueM JBYX (aKTOpOB -
NOMJIOIIEHHEM Ta3amMu aTtMmocdepsl Aatm u 3aryxanuem B jaokae Arain
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(BeIpaxkeHHOM B jerubenax). OOmmM CJIEACTBHEM ITOTO SIBISIETCS BO3pacTaHUE
HKBUBAJICHTHOW IIyMOBOM TeMIlepaTypbl aHTE€HHBl T, mpu paboTe Ha yacToTax
Boimie 8§ ITn. Jna S- m C-guana3oHoB mpu pacueTax HET HEOOXOIMMOCTH
YUUTBIBaTh 1aHHbIE (PAKTOPHI, TOCKOJIBKY UX BIMSHHUE HE3HAUUTENBHO, HO Uit Ku-
u Ka-nnamna3oHoB UX BIMSHHE CYLIECTBEHHO BO3pacTaeT, OCOOCHHO NMPUHUMAs BO
BHUMAHME IIOJIy4acMbl€ B HACTOSIIEE BpEeMsl HU3KHAE 3HAYCHUS IIYMOBOM
TEMIEPATypbl TNPUEMHBIX cHUcTeM. Jlaxke mnpu yCIOBMM SICHOTO Heba K
HKBHUBAJICHTHOW IIIyMOBOM TEMIEpaType aHTEHHBI T, ClenyeT 100aBUTh MOMPABKY
Ha YBEIMYCHUE TEMIepaTyphl U3-3a MOTJIONMIEeHUs B aTMocdepe. [l BeIuncieHus
JAaHHOW BEJIMYMHBI MOXHO BOCHOJB30BaThCsl BhIpakeHueM (4.13). B ycnmoBusix
T BEJIMYMHA JIOMOJHUTEIBHOTO BO3PACTaHUs IIYMOBOW TEMIIEPATypPbl MOKET
OBITH BBIYMCIIEHA MPU MOMOIIX BhIpaxeHus (4.14), koTopoe yYUTHIBAET BIUSHUE
CTaTUCTUYECKUX 3HAYEHUI MHTEHCUBHOCTH BBINAJCHUS OCAJIKOB. 3HaueHUs Aatm
v Arain uis Poccru MOXHO MOJTyYHTh, HCHIOJIB3YS pUCYHKH 23 U 24 u 25.

Toearsiy = (1=107°An )T, +10°%44 T K (4.13)

Train — (1_10*011(Aatm+Arain) )Tm +1O*0y1(Aatm+Aain)Tg ,K (4_14)

rae Tm - ¢pusnueckas temmeparypa cpeast (260 K nis ycnosuit noxas, 280
K nns ycnoBuit scHoro Heba i 00J1a4HOCTH);

Tg - kocMuuecKkas, WM TajlaKTUYeCKas IIyMOBas TemIepaTrypa
(HomuHanpHOE 3HaueHue 2,7 K Ha yacrorax > 4 I'Tn);

Aatm - ocnabiieHue curHana u3-3a MorJolleHus razamu armocdepsl, 1b;

Arain - 3aTyxaHWe CUTHaja B OCaJKax JJIs 3aJIaHHOTO TMPOICHTa BPEMCHH,
nb.

HoGaenenne mbo Tclear sky, mu6o Train kK SKBHUBAJIEHTHON IIyMOBOM
TeMIIepaType aHTeHHBI Ta M €€ MepecueT ¢ HCIoJib30BaHHeM BhipakeHus (4.10)
JACT B pe3yJibTaTe MPUBEACHHYIO BEIMYHMHY OOIIEH ITyMOBOW TeMIepaTypbl
npuemMHON cuctembl Tsys, KOTOpash Y4YUTBHIBAET OcCiabJieHHe CUTHaJIa Ta3aMu
aTMocepbl W/Uiu  ocajkaMu. J[7Is BBIYHCIEHHUS BO3pacTaHWs IIYMOB B
COOTBETCTBHM C 3aJJaHHON BEJIMYMHOW 3aMUPAHUN CUTHAJIA B JIOXKJIE€, BRIPAXKCHHON
KaK OTHOIIIEHWE MOIHOCTH B JenuOenax, cleayeT BOCTOIb30BaThCs CIEAYIOMEH
bopmyIioi:

T. )
Bo3spacranue mrymos (u3-3a goxas)= 10log| —3@ | 1F, (4.15)
SYSclear sky

rA€ Tsysrain - IIyMOBasi TeMIEpaTypa MPUEMHOI CUCTEMBI B YCIIOBUSX JOKIA
JUTS. OIIPEICIICHHOTO TIPOLIEHTAa BPEMEHH CPEHETO roja, K;

Tsvsclear sky - IIyMOBasi TEMIIEpaTypa MPUEMHON CUCTEMBI, pPACCUNTaHHAS IS
YCIJIOBUI SICHOTO He0a C y4ETOM MOTJIOIEHUsI CUTHaa razamu atMmocdepsr, K.
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CHmxenne 3QpPeKTUBHOCTU JTUHUH CBSI3U «BHU3», KOTOPOE MPOUCXOAUT MPH
3aJlaHHOM 3aMHMpaHWU CUTHAJIA B JIOK]IE, BEIpaXKaeTcs cleayrome popMyIiou:

DND = A, +10log Tovmn nb. (4.16)
SYSclear sky

Jist Berauciennss DND mo ¢opmymam (4.13) u (4.14) HEoOX0auMO
OIpeIeTUTh BeIMIUHB Aatm u Arain.

B cootBeTcTBUU C puUCyHKOM 23 ompeaenseM ¢ y4eToM pabdodeld 4acTOTHI
Aatm=0,2 nb.

3aryxaHue B JOXKJE ONPEAEIIEeTCs M0 PUCYHKaM 24 U 25 U ¢ y4eTOM MecTa
PACIIOJIOKEHUSI MECTa YCTAHOBKHM aHTEHHBI (B HalIeM ImpuMepe 370 T. benoMopck)
Arain=1,5 nb.

Takum o6pazom,

Tetear sky=15,2 K;;

Trin=92,5 K.

Hailinmute o011yto MryMoByI0 TeMIepaTypy IpUEeMHOM CUCTEMBI JJII YHUCTOTO
HeOa U s Aok mo gopmynaM, a takke DND u3 dopmyinsr (4.16) ucnosnb3ys
JUJISL TOTO MPEABIIYIIUE TTOJTYYEHHbIC 3HAUCHUS U 3HAUEHUS U3 TaOJIUIIBI 6.

TSYScIear sky = TLNB + (1 - 10_011Afeed )TC + 10_0’1Afeed ’ (TA + Tclear sky ) l

TSYSrain = TLNB + (1_10_0Y1Afeed )TC + 10_0’1Af€9d ) (TA + rain ) ’

CBenurte MONyYCHHBIC JAHHBIE B TAOIUITY 110 TPUMEPY TaOIUIIbI 7.

Tabmuna 7 - 3HadeHus Tsysclear skys Isysain @ DND B 3aBucumocTn ot
THUIIOBBIX Pa3MEpPOB aHTCHH.

uamerp, M 0,6 0,7 0,8 09| 1,00 1.2 14| 165 1,8 2 2,5

OO61mmas nrymoBast
TEMIL. IPUEMHOU

CUCTEMBI TIpH 229,0 | 223,3 | 219,0 | 215,7 | 213,1 | 209,1 | 206,3 | 203,7 | 202,5 | 201,2 | 198,8
ypucToM Hebe, K

OO61mmas nrymoBast
TEMIL. IIPUEMHOU
CHUCTEMBI IpU 297,9 | 292,2 | 288,0 | 284,7 | 282,0 | 278,0 | 275,2 | 272,6 | 271,4 | 270,1 | 267,7
noxae, K

CHIKEHUE
3¢ dexTrBHOCTH
JIMHHUU CBS3U 2,6 2,7 2,7 2,7 2,7 2,7 2,8 2,8 2,8 2,8 2,8
«BHU3», 1b

4.3.8 Pacuem xorppuyuenma ooopomnocmu

G/T npexncraBisieT coOOW OTHOIIEHHE MOJHOTO KO3(PQUIMEHTa YCUICHUS
aHTEHHBI K OOIlel IIyMOBOW Temmeparype NmpuemMHou cuctembl. HoMuHaAIbHBIN
kodpdunmrent mgobpotHoctd G/Tnom - 3TO MaKCUMAaJbHBIA KOADPHUIIUEHT,

45




KOTOPBI MOYKHO TOJYYUTh JUISl 33JJaHHOTO 3HaYeHHs yria mecta. OH COIEpKUT
HOJHBIA  KOA(Q(UUUEHT YCWICHHS aHTCHHbl (YCHUJIIEHHE aHTCHHbl MHUHYC
NEPEXOJIHbIE MOTEPH), JEJIECHHBIM Ha ()aKTOp LIYMOBOW TEMIIEpaTypbl, KOTOPBIH
IOJIyYEH W3 COCTABJISIOUIMX SKBUBAJICHTHOM IIYMOBOW TeMIepaTypbl PUEMHUKA
(To ecte LNB), nepexoiHbIX 1IIyMOB BCTPOEHHBIX MOJSPU3ATOPOB U KOMIIOHEHTOB
BOJIHOBOJa (TakuX, Kak pasfaenurens nosspuszauuu OMT) u npuBeneHHON
IIYMOBOW TeMIIepaTypbl aHTEHHBI B YCIIOBHUAX SICHOTO HeOa. MaTemaTuuecku 3TO
BhIpaXkaeTcs ¢ nmomonibio Gopmyier (4.17). Croga He BKIIOYCHBI pabouune 3arach:
3aracbl Ha IIOTEPU AHTEHHBI M3-3a PACCOINIACOBAHMS, CTapeHHE, BO3PACTAHUE
IIYMOB AQHTEHHBI B YCJOBHSIX IOXIS AJs 3aJaHHOTO MPOLIEHTAa BPEMEHHU. IJTO
camasi BeIcOKas BenuunHa oTHouieHus: G/T, naroias BO3MOXKHOCTh KaY€CTBEHHOTO
COTIOCTABJICHUS PA3JIMYHBIX BHEUTHUX yCTPOUCTB. UeM BhbIle JaHHOE OTHOIICHUE,
TeM Jiydiie OyaeT (pyHKUMOHHpoBaTh npueMHas cuctema. [lo cyru, G/T - 3to
KOA((UIUMEHT, KOTOPbIA OKa3bIBa€T HaAWOOJbllIEee BIUSHUE HA OKOHYATEIIbHYIO
BennunHy oTHomeHuss C/N Ha Bxone npueMHuka. Kak Oyner BuAHO nanee, Bce
Ipyrue coleUCTBYIOMME (PAKTOPHI OTHOCUTENBHO IMOCTOSIHHBI.

100,1(G+0c)

SYS

G/Tnom
rae G - koahPUIMEeHT ycuieHus: aHTeHHbI, 1b;

o - TepexomHble ToTepH, Ab, co3maBaeMble KOMIIOHEHTAaMH BOJHOBOJA
(ToTepy paBHBI OTPHUIIATESILHOMY YCHICHHUIO U TI0 MOJTIYJIIO COOTBETCTBYIOT Afeeq);

Tsys - IyMoBas TemmepaTypa IpUeMHON CHCTEMBI B YCIIOBHUSAX SICHOTO HeOa,
WCKITIOYast BIIMSTHUE YCIIOBUH pacIpOCTPAHEHUS CUTHAJIA.

[ToncTaBuB BBIYMCIICHHBIC paHee 3HAYCHHS I Kod(duImeHTa ycuiIeHUs
aHTEHHBI U3 TAOIUIIBI 6 U ITyMOBOW TEMIIEpaTyphbl MPUEMHON CUCTEMBI B YCIIOBUSX
sCHOTO HeOa u3 Tabmuiel 7 B BeipakeHue (4.17), momydynTe 3HaAUCHUS U COCTABbTE
Ta0NHIly, KaKk MoKa3aHo B Tabuuiie 8.

Tabmuua 8 - 3nadvenus koddduimeHTa AOOPOTHOCTU TIPU THUIIOBBIX
pa3Mepax aHTCHH.
Huamerp, m 0,6 0,7 0,8 09| 1,00 1,2 14| 1,65 1,8 2 2,5
Koadpdpumment
JTI0OpPOTHOCTH,
nb/K 119| 133| 146 | 157 | 16,6 | 183 | 19,7 | 212 | 220 | 229 | 249

HeoOxomumeiM 1711 oapoOHOTO pacuera JUHUU CBsi3u napamerpom G/T
SBJISICTCSI UCIIOJIb3YeMbI (TMOHMKEHHBIM WM MUHUMAIBHBIN) KOI(DUIIUECHT
nooporaoct G/Tusable. OH y4yuTBIBaCT MOCHIEAYIONIME TMOTEPU MpU padoTe
CUCTEMBI M3-3a OIMMOOK HABEJACHUS aHTCHHBI, BIUSHUS TOJIAPU3AINHN, CTAPEHUS U
BO3pACTaHUs IIYMOB MPUEMHON CHCTEMBl B YCIOBHUSX OCAJIKOB JJISl 3aJaHHOTO
npoileHTa BpeMeHu. JlaHHbIH KOX(DOUIIMEHT TMpeACcTaBIseT COO0OM MOTHBIN
KOO (PUIMEHT yCWICHHS aHTEeHHbI (YyCWICHHE aHTEHHbI MHUHYC TE€pPEXOJIHbIC
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MOTePH ¥ MHUHYC MOTEPU NpH pabOTe CHCTEMBI), ACICHHBIA HA OOIIYI0 NTYMOBYIO
TEMIIEPATypy NPUEMHONW CHUCTeMBl. Takum oOpa3oM, maHHoe oTHomieHue G/T
xapaktepu3yeT 3()(QEeKTUBHOCTh CHCTEMBI B TIpoIlecce padOThl, © MMEHHO OHO
UCTIONIB3YETCs TIPH MOAPOOHOM pacdere JTUHUH CBs3H. UTOOBI y4ecTh BO3pacTaHue
IIYMOB TPHUEMHOM CHCTEMBI H3-3a2 BBIMAJICHUS OCAIKOB JJISI OIPEIEICHHOTO
3aJJaHHOTO TMPOIIEHTa BPEMEHH, K IITyMOBOH TeMIlepaType MPUEeMHON CUCTEMBI Tsys
N00aBISIETCSl JIOMOJHUTENbHAS COCTABJIAIONIAS IIIYMOBOH TEMIIEpaTyphl, Kak
nokasaHo B popmyie 4.18.
1 01(G+o+B)
=10log| — |, nb/K (4.18)

SYSrain

G/T

useable

rae G - koahPUIMEeHT ycuieHus: aHTeHHbI, 1b;

oL - TepexoJHble MOoTepH, Ab, co3gaBaeMble KOMIIOHEHTAMH BOJHOBOJIA
(MToTepH paBHBI OTPHULIATSIIEHOMY YCHIICHHUIO M IT0 MOJIYJIFO COOTBETCTBYIOT Afeed);

Tsysrain - IPUBENICHHAsA O0IIasi IIIyMOBasi TeMIIepaTypa MPUEMHON CUCTEMBI,
KOTOpasi BKJIIOYAET BO3PACTAHHE IIYMOBOM TeMIEPAaTyphl B YCIOBHIX OIS JJIs
3aJIaHHOTO TIPOlIeHTa BpeMeHu, K.

B - moTepu u3-3a OMIMOOK HaBEACHUS AHTEHHBI, OIMIMOOK MOJSPU3ALUUA U

cTapeHus (MOTEpPH paBHbI OTPULIATEIBLHOMY YCHIICHHIO), 1b;

Jlns monmydeHust pe3ynbraToB 1no dopmyiie (4.18) HEOOXOAMMO BBIYUCITUTD
BEJINYMHY f3 .

Buviuucnenue nomepov U3-3a HEMO4YHO20 HABeOeHUsl AHMeHHbl B
HOTepI/I Hn3-3a HCTOYHOI'O HaBCACHU AHTCHHBI BBIYUCIAIOTCSA I10 (bOpMyJIe:

B=12

2 2 2

0

rae 0, - HavanbHas MOTPEIIHOCTh HABEJCHUS aHTEHHBI ¢ (PMKCHPOBAHHOM

MOJBECKOM Ha CIYTHUK, rpaaychl. HoMuHanpHas BeluYMHA MOTPEIIHOCTH
coctaBisier okono 10-20% mmpuHBI AUarpaMMbl HAaNpPaBICHHOCTH AHTEHHBI I10
YPOBHIO MOJIOBUHHOM MOIIHOCTH;

0, - ycroHuMBOCTh (CTaOWIIBHOCTH) HAaBEIEHHUS YCTAHOBKUA MO
BO3/ICIICTBIEM (PAKTOPOB OKpY’KaIOIIEH Cpelbl, TaKWX, KaKk BETEp U CTapeHue,
BJIMSIHUE KOJICOaHU TeMIepaTyphl;

0, - TOYHOCTb YyAepKaHUS CTAaHIMM CIYTHUKA Ha OpOUTE, TIpaaychl
(HomuHanpHO £0,16°);

0, - mMpuHa AMarpaMMbl HalIPaBJICHHOCTH MPUEMHOI aHTEHHBI 110 YPOBHIO
MOJIOBUHHOM MOIIIHOCTH, IPaayChl.
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Yem Oomple auaMeTp aHTEHHBI, TeM OoJiblle OMMOKAa HaBEACHUS H3-3a
BETPOBOM HArpy3KU; MOITOMY OOJIbIIIKE AHTEHHBI, IMAMETP KOTOPBIX MpEBbIIIAET |
M, 00JaJaloT B 3TOM OTHOUIEHUHM 3HAYUTENIBbHBIM HeAocTaTKoM. CTaOUIIBHOCTH
HalleJIMBaHUA JUIsl OOJIBIIUX MOHOJUTHBIX AHTEHH B YCIOBUSX BETpPa MOXKET OBITh
HeE BbIlIE 1°.

PaccuuTaiite u cBeauTe B TAOIUIYy 3HaY€HUS 3 B 3aBUCUMOCTU OT THUIIOBBIX
pa3MepoB AaHTEHH, KOTOpbIE MNPUBOAWIKMCH B Tabmumax 6,7 u 8. Ilpu sToMm
HOTPEUIHOCTh HaBeAeHUs 0, mpuHATh paHoil 0,5 rpan, cTaOMIBHOCTH HAaBENCHUS

0, - pasnoii 0,5 rpan, 0,=0,16°. 3nauenus 0, 1Ig pa3IUUHBIX TUAMETPOB AHTEHH

HaAlTH B CIIPAaBOYHOM JUTEpaType Win u3 HTEpHET-UCTOUHUKOB.

JUIs UCIIONIb3yeMOT0 B METOJMYECKUX YKAa3aHUSAX NMpuUMepa, npumem B =
0,6 nb.

Takum o0Opa3om, umes Bce 3HadeHus, no Qopmyne (4.18) omnpenenure
MUHUMAJIbHBIN K03 duuueHt nodbpotHoct G/Tusable u cBeaute naHHBIE B
Tabmuiy 9:

Tabnuma 9 - 3HaueHUs] MUHUMAIBHOTO KO3 duImeHTa 100pOTHOCTH TPHU
TUIIOBBIX pa3Mepax aHTEHH.

Huamerp, M 0,6 0,7 0,8 09| 1,00 1,2 14| 1,65 1,8 2 2,5

KoadPpumment

TOOPOTHOCTH, 114 128 | 140| 151 | 16,0 | 17,7 | 191 | 2055 | 21,3 | 22,2 | 24,2
nb/K

Ipumeyanue: 6 nonyuennou gamu maobauye 9 HeoOXOOUMO UCNONL308AMD
0I5l Kaxcoo2co ouamempa Mmunogvlx aHmeHH UHOUBUOYAIbHOe O Kadicoou
anmennvl 3Havenue P, noayuennoe uz gpopmyavt (4.19).

4.3.9 Ihghexmusnan uzomponno-uziyuaemas MOWHOCMb

N30TponHbIN U3iTydaTesb ONPEAEIACTCS KaK U3JIYyYarolUi paBHOMEPHO I10
BCEM HAIIPaBJIEHUSM. OJTO HEBO3MOXXHO IIOJIYYHTh B pEAIbHOCTH, HO JIETKO
IIPEACTAaBUTh HATIIAAHO. Mcnonb3ys orpakareib, M30TPOIHBINA U3JIy4aTelb MOXKET
KOHILICHTPUPOBATh BCIO CBOXO DHEPIUI0 B BUJAE Y3KOIO JIyda, KOTOPBIM KaXKETCs
HEKOTOPOMY OTJAJIEHHOMY Ha0JII0/1aTeNt0, HaXOIAIEMYCs Ha JPyroM KOHIIE Jiyua,
U30TPONHBIM HCTOYHUKOM CO 3HAUUTEIBHO OOJbIIEH BBIXOJHON MOIIHOCTHIO.
Takum o0OpazoM, mnoHATHE 3(PYEKTUBHON HM3OTPOMHO-U3ITYYAEMON MOITHOCTH
(OUMM) wmm Equivalent Isotropically Radiated Power (EIRP) ucmonssyercs B
KauecTBE Mephl HAIpPSHKEHHOCTH (CWJIbI) CHUTHAlla, KOTOpBIM mepenaeTcs
cnyTHUKOM Ha 3emiito. DUUM usmepsieTcss B aenudenax OTHOCUTEIBHO OIHOTO
Barta (AbBT) W nmocturaer HauBBICHIEr0 3HA4YE€HHUsS] B IeHTpe Jyda. JlanHas
BEJIMYMHA yMEHBIIAETCs JOrapupMUUYECKU MO MEpEe yJajeHUs OT LEHTpa Jydya.
3nauenue DUMM miis m000ro CryTHHKA MOXKHO MOJYYUTh U3 COOTBETCTBYIOIIUX
KapT 30HBI OOCITY)XMBaHUS, I/I€ YyKa3aHbl KOHTYPbl C pPaBHBIMU 3HAUYCHUSMHU
OUUM. B Ilpunoxenuu b npencraBieHbl 30HbI MOKPHITUS HEKOTOPBIX, HanboIee
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BOCTpeOOBaHHBIX CIyTHUKOB. [Ipu HeobxonumocTtu B cetu MHTepHeT Ha caiftax
COOTBETCTBYIOIIMX MPOBANAEPOB MOKHO HAWTU 30HBI TOKPBITUS MPAKTUYECKH IS
J1000T0 BEUIaTEIbHOTO CITyTHUKA.

CoBpeMeHHbIE CIHYTHUKH MOTYT B OIpEACICHHOW CTerneHu (HOpMUpPOBATH
KOHTYpbl DUMM, 4yTOOBI COOTBETCTBOBATH KETAEMOU 30HE OOCITYKUBAHUS.

4.3.10 Pacuem omnowenus necyuwias/wym
Jlist nuama3onoB yactot Ku u Ka otHomenne necymasi/mrym (C/N) Ha Bxoze
IIPUEMHOHN CHCTEMBI OIIPEIEISICTCS CICTYIONTIM BhIpaKCHUEM:

C/N = EIRP - Lgs + G/Tuseable - 10log (kB) - Arain - Aatm, nb (4.20)

rae EIRP - adpdextrBHas n30TponHO-U3TydyaemMasi MOIIHOCTh CO CITyTHUKA B
HaIpaBJICHUU MECTa PACIIOIOXKEHUS TPUEMHON cuctembl, 1bBT;

Lrs - moTepu npu pacnpOCTPaHEHUU CUTHAIA B CBOOOJHOM IIPOCTPAHCTBE HA
y4acTKe OT 3eMJIM JI0 CITyTHHKA CBs3H, 11b;

G/Tusable - wmuHMMaabHO TOHWKEHHAs BelMWYMHA KO3 dUIMeHTA
JTOOPOTHOCTH ITpUEeMHOMN cuctemsl, 1b/K;

K - moctosinHas Bonsimana (1,38 x 107 ix/K);

B - nonoca nponyckaHusi IpueMHUKA J0 JETEKTUPOBAHUS MPOMEKYTOUHOM
yactoTel [IY, I'm; [l pa3HBIX CIyTHUKOB MOKET HaXOAUTHCA B HHTEpBaie oT 20
no 72 MI'u. it KaXA0ro KOHKPETHOIO CITyTHHKA OIPENENACTCS B CIIPABOYHOU
uHpopmanuu. Hanpumep, 1ist cmytHuka Okenpece AM 22 coctasnser 54 MI 1.

Aatm - ocnabiieHue curHania 3a cueT MorJoueHus B armocdepe, Ab;

Arain - 3aTyxaHue CUTHaja B OCaJIKax JUisd 3aJaHHOTO TPOIICHTHOTO OT-
HOIIICHHS BpeMeEHHU, 1b.

[Ipumeuanue: npu padote Ha yactorax Hwke 8 ['T1 3naueHusMu Aatm u
Arain MOXHO TIpeHEOpEYb.

[Ipu BbIYMCHEHMSIX JJIs  YCJIOBHM sicHOro HebOa mapamerp Arain
uckaoyaerct, a G/Tusable 3ameHseTcss Ha HOMHHAIBHBIH KOY(PPHUIMEHT
nooporHoctu G/T .

JUIsi TpUBEAEHHOTO NIpUMEpPA pacueT IMPOBOAUTCS IO YK€ paHee
MOJIy4eHHBIM 3HaueHusiM. OTcyTcTBYeT TOJabKO MH(popmanus o EIRP. B npumepe
B KQUe€CTBE UCTOYHHUKA TEJIEBU3MOHHOTO KOHTEHTA BbIOpaH CyTHUK JKcrpecc AM
22 53 B.x. IIpu 3amannu B nouckoBuke MHTEPHETA «30HA MOKPBITUA JKcnpecc AM
22» ¢ nomoursto uHpopmanuu, npeacraBieHHond OI'YII «Kocmuueckast cBsI3b» C
caiita http://www.rscc.ru/customer/87/199/ BwiOupacm TpeOyemMyro HaMm 30HY
HNOKPBITUS (T.K. CIIyTHUK MOKET HMMETh HECKOJIbKO AHTEHH HAalpaBlICHHBIX B
pa3HbIe TOYKH 3eMJiin). Bua 30HbI MoKa3aH Ha puUCyHKe 26. JIpyrue 30HbI CIIyTHUKA
Okcripecc AM 22 u psiga BelaTeIbHbIX CIYTHUKOB NpuBeaeHb! B [Ipunoxenuu b.
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Pucynox 26

W3 xoopauHAT pacmoNoKeHHs NCIOIb3YeMOTro B IpuMepe T. benomopcka u
pucynka 26 onpenensiercs EIRP=471b Br.

[ToncraBuB Bce 3HaueHus B Gopmyny (4.20), BBIUUCIUTE OTHOIICHUE
HECylasi/IiyM B YCIOBUSX IUJIOXOro npuema (arMocepHble OCaaAKu U
HNOHMKCHHBIH K03()()UIIMEHT JOOPOTHOCTH) U B YCIOBHUSX Xopoiiero npuema (0e3
OCaJKOB M C HOMHUHAIBbHBIM KO3(h(ULHEHTOM A00pOTHOCTH). Brruucnenus
CBEJUTE B TaOJIMILy, KaK MOKa3aHo B Tabnuue 10.

Tabnuma 10 - OTHOLIEHNE HECyIIas/IIyM JUIsl MJIOXUX U XOPOIIUX YCIOBUM
npuemMa

Huamerp, M 0,6 0,7 0,8 09| 1,00 12 14| 1,65 1,8 2 2,5

OTHoIIEHHE
HeCyIas/urym
B IIJIOXUX

YCIIOBUSX 1,2 2,6 3,9 49 59 7,5 89| 104 | 112 | 121 | 141

OTHOIIIEHHE
HECYyIIas/Irym
B XOPOIIUX

YCIIOBUSX 3,3 4.7 59 7,0 8,0 97| 11,1 125 133 | 143 | 16,3

4.3.11 Ocobennocmu cnymnukosozo yugposozo npuema

IIponycknas cnocobHocms kanana césasu coenacHo meopeme Lllennona

[lepenannplii CUTHAN, HECYIIMH TMOJE3HYI0 HHGOPMAIUIO, MOXET OBITh
HEBEPHO BOCHPHUHAT MPUEMHBIM YCTPOMCTBOM H3-3a MCKaXEHUM CHUTHAaJA,
BO3ZHMKAIOIIMX MpPU Mepeade no 3alryMIeHHOMY KaHainy cBsa3u. [1oaToMy BbIXOJ
MCTOYHHKA MH(OPMAIUU MOJCOECIUHSAETCA K KOJEpY KaHajia CBS3H, IJle€ B CUTHAI
BBOJIUTCS U30BITOYHOCTH (BCTaBJAIOTCSA JOMOJHUTEIbHBIC OUTHI HMHGOPMAIIUHN).
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OT0 Aenaercs sl TOrO, YTOOBl YMEHBIUIUTh BEPOSITHOCTh MOSBICHHS OIIMOOYHBIX
outoB. Takas mpakTHKa HAa3bIBACTCS MPEABAPUTEIBLHON KOppeKUuend OmudoK
(FEC) u sBasieTcs e IMHCTBEHHBIM METOJIOM O0ECIIeUeHHSI KOPPEKITUU OITHOO0K 0e3
3ampoca MOBTOPHOM mepeaaud uHPopManuu. BeposTHOCTh  MOsBIICHUSA
omuOOYHBIX OMTOB paBHa uyactore omubouneix OuToB (BER) paexonepa
MPUEMHOTO YCTPOMCTBA.

[IpeaBaputenbHass  KOPpEKIMs  OIMIMOOK  JIOCTUTAETCS  BBEJICHHEM
U30BITOYHOCTH B CUCTEMY KOJUPOBaHUS KaHalla CBA3HU. J{OMOJHHUTENbHBIE OWTHI
J00aBISIOTCS MPEICKA3aHHBIM U MPEAONPE/IeICHHbIM 00pa3oM, YTOObI JIEKOAEP
MOT MPaBUJILHO HHTEPIIPETUPOBATH MEPEAABAEMBIE OUTHI.

Amepuxkanckuid umxeHep Kmox WM. llleHHOH mpemnoxun HaydHOE
o0ocHoBaHue Teopuu mHPopManuu. OH TOKa3all, YTO MPOMYCKHAs CIOCOOHOCTH
(C) kaHama CBSI3U - ATO 4YHUCIO OUTOB WH(MOpPMalMM B CEKYHIy, KOTOpOE
TEOPETHUYECKH MOKHO IepefaTh IO KaHaNy CBSA3M C YCJIOBHO HHM3KOM 4YacTOTOU
HOSIBJIEHUSI OLIMOOYHBIX OUTOB. IIpomyckHas cOCOOHOCTH SIBASiETCS (PYHKLMEH
IIMPUHBI [T0JIOCHI IPOITYCKaHUS KaHala CBA3M U OTHOLIEHUS S/N.

B uudpoBeix cuctemax napameTpoM, SKBUBAJIEHTHBIM OTHOLIEHHIO S/N,
aBisiercs: otHoweHue Eb/NO, koTopoe omnpenensieTcss Kak OTHOLIEHUE KOJUYECTBA
3HepruM B Oure HHPOpMALMM K CHEKTPaIbHOM IIOTHOCTH IIyMoOB. Jlis
onpeneseHHOW IU(PPOBON MOAYISIIMM W METOJa KOJUPOBAaHUS CYLIECTBYET
onpejeneHHoe 3HayeHue oTtHouieHus Eb/NO, koTopoe cCOOTBETCTBYET 3aJaHHOM
BesmunHe BER, oxkuaaemoit Ha BeIXOJIe A€KOAEpa. DKCIEPUMEHTAIBHO MOKA3aHO,
yTo BenmunHa BER mydine, yem 10, IIPUMEPHO COOTBETCTBYET OLIEHKE «5» IO
rpajalyy KauecTBa MpueMa CUrHania.

[Ipeanonoxum, 4TO MOITHOCTh Ha BBIXOJIE KOJIepa UCTOYHHKA HHPOpMaLUU
MEHbIIIE, YEM NPOIYCKHAs CIIOCOOHOCTh KaHana CBsi3u. Toraa MOXHO YMEHBIIUTh
BenuunHy BER 1o mo6oro sxemaemoro ypoBus, ucnons3ys FEC, He yBenuuuBas
MOILHOCTh TepeJaTurKa BBIIIE 3HAY€HUs, JUIsI KOTOporo Obula paccyMTaHa
IPOIMYCKHAsl CIOCOOHOCTh. [IpyrMmu cioBaMu, CyIIECTBYET BEpPXHHUU Hpereln
CKOPOCTU 0€30MMO0YHON CBSI3U, KOTOPBIM MOXET ObITh JOCTUTHYT MPHU Nepenaye
1o J1I000My 3aJJaHHOMY KaHaily CBsi3u. OJHAKO 3/1€Ch CYIIECTBYET KOMIIPOMMCC.
CH0XXHOCTh CHUCTEM KOJIMPOBAHMS KaHajla CBSI3M CTPEMMTEIBHO pAacTeT MpH
OpUOIMIKEHUH K TMPOMYCKHOW CIOCOOHOCTH, a HIMPUMHA IOJIOCHI INPOIYCKaHUs
Takke Bo3pactaeT. ['paduk, IeMOHCTPUPYIOIIMKA 3aBUCHUMOCTb MPOIYCKHOM
CIOCOOHOCTH KaHajla cBsi3M 1O oOTHowmeHuto K Eb/NO u mmupuHe mnosocsl
MPOIYCKAHMSI, IPUBEJICH HA pUCYHKE 27.
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Pucynok 27
R - ckopocts nepenaun nnpopmanuu, 6ut/c, W - nepenaBaemas mojaoca 4acTot, [ 1.
Pabouas o61acTh a1 6€301MMO0YHOM CBS3H JICKUT BBIIIE KPUBOM.
Jns Eb/NO < -1,6 n1b TpeOyercst OeckoHeYHast 10jI0ca 4acToT.
PaGouee orpanndyenre MOIHOCTH JIexKHT ciaeBa oT ocu Eb/NO (R < W).
O0J1acTh OrpaHUYCHUS TTOJIOCHI MIPOITYCKaHUs JISKUT cripaBa ot ocu Eb/NO (R > W),

Appexmusrocmev kKoOuposarus

[IlenHOH HE ompeaeNusl KOJbl, KOTOpPbIE€ MO3BOJWUIM OBl paboTaTh CO
CKOPOCTBI0, OJIM3KOM K MPOMYCKHOM CIIOCOOHOCTH KaHaia CBsi3u. Mcmonb3oBaHue
FEC Bepaxkaercs B kKo3pduuuente >(PPEeKTUBHOCTH KOAUPOBAaHUS (WK
kodpdunmente  3OPEKTUBHOCTH  JEKOAMPOBAHUSI)  MPU  JIEMOIYJISIIIUU
nepenaBaemMoro  curHana.  KoapduumeHnt  sp@exTuBHOCTH  KOIMPOBAHUS
ompenenseTcss Kak pa3HocTh Mexay BenuuuHod Eb/NO, tpebGyemoit s
JOCTIOKEeHUsI ompeneneHHoro 3HaueHuss BER 6e3 mpumenenust kKoaupoBaHUs, U
BenuunHoi Eb/NO, TpeOyemoit 1y noctmxeHus: Toro xe camoro 3HaueHus BER ¢
OpUMEHEHHEeM KoaupoBaHus. OueBUIHO, YTO 4eM 3(PeKTHUBHEE KOIWPOBAHHE,
TeM BhIlIe OyaeT koddduimeHT ero 3pGHEeKTUBHOCTH TPU JEMOAYISAIUN, HO TEM
BbIIlIEe OYJIET U CIOXKHOCTh KOAUPOBAHMUSI, U €T0 CTOUMOCTb.

[TocTosAsHHBIA BHEIIHUN KO, TpUMEHSoIuMcA B ctangapre DBV - 1o kon
Puna-CosnioMoHa, CBA3aHHBIN C BHYTPEHHUM HENPEPBIBHBIM (CBEPTOYHBIM) KOJIOM,
KOTOpbIM ObUT BBIOpaH Uil YJIOBJIETBOpEeHHs TpeOoBaHM Bewatenend. B
KOMILJIEKCE Takoe€ KOJUPOBAHHE KaHalla CBSI3W MOXKET JaTh KO3(PQPUUUEHT
sddexTuBHOCTH KOAMpoBaHusA cBbiie 7 nb. He cineayer myrarh KoJIupoBaHUE
KaHaJla CBS3U C KOJAUPOBAHUEM UCTOYHUKA MH(POpMauu (IIMGPOBBIM CKATUEM).

Ilomepu npu pabome dexooepa

JlemomynsiTOp MpUEMHHKA SIBISICTCS IPUUMHOMN OTPEICICHHOTO KOJIMYECTBa
MOTEPh B OOIIIEM KaHAJIe CBSA3U M3-3a HEJIMHEWHOCTH (PUIBTPOB U T.J. DTU TIOTEPU
OOBIYHO Majbl 1O CpPaBHEHHIO C  KO3(pUIUEHTOM  dPHEKTHBHOCTH
JIEKOJUPOBAHMS, HO BCE K€ COCTABJISIIOT 3HAYUTEIHHYIO BEIUYUHY W JIOJHKHBI
OBITh YYTEHBI TPH pacyeTre JIUHUM CBs3U. [lOpSAIOK 3TUX BEIUYMH OOBIYHO
coctasisteT ot 1 1o 1,5 nb.

52



Lugpposas mooynayus

[udpoBas momynsius, Takke HaszbiBaeMas (a30BOM MaHUMYJSALHUEH, BO
MHOTMX OTHOLIECHUSX O4YeHb mnoxoxka Ha UM. Kak u B ciyuae ¢ UM, ananus
CIEKTpa SBJSETCS JIOCTATOYHO CIIOKHBIM, a 00a CIEeKTpa OKa3alucCh Obl
noxoxumu. Haubosnee noaxoasmuMu MeETOAAMH HHUQPPOBONH MOAYISIUU IS
nepenaun curHainoB uu@poBoro TB uepe3 cmyrtHuk cBszu sBistoress BPSK
(mBowuHass  (azoBas  manumyssius), QPSK  (kBagparypras  ¢asoBas
Manunyssiius), 8-PSK u, Bo3moxkHO, 16-QAM (kBazpaTypHas aMIUIMTYJIHas
Moxaysuus). M3 atux 4detbipex MeronoB Haubosiee yacto ucnoibzyercs QPSK.
OH wWMeeT NPEUMYIIECTBO, IOCKOJIbKY MOXET paboTaTh TpPH MOIIHOCTH
TpPaHCIIOH/Epa, ONU3KOW K HACHIIICHUIO, TO €CTh C 3(P(EeKTUBHON oOTHaAUYeH
sreprun. B tabmuie 11 npuBenens Teoperndeckue 3HaueHuss Eb/NO, tpeGyemsbie
g poctvkeHus BenmurnHbl BER, paBHOM 10'10, 0e3 KOAupOBaHUs KaHaJla CBSI3U
JUISL Pa3u4HbIX METOA0B Moayisiiuu. Meton 64-QAM uacto BeiOMpaeTcs AJis
CUCTEMBI KaOEJIBHOTO paCIpe/IesICHUs KaHAJIOB, IOTOMY UTO OH 00JIa/IaeT BHICOKOM
3G ()EKTUBHOCTHIO HWCIOIB30BAHUSA TMOJIOCHI MPOMYCKAaHUS TMPU  MOCTOSHHO
JOCTYITHOU IIMPHUHE MOJIOCHI mporyckaHus 6-8 MI .

Tabnuua 11 - CpaBaenue meTo10B 1udpoBoit moaynsauuu s BER, paBHoM

10'10
Meron Eb/NO D¢ heKTHBHOCTH HCIOTb30BAHHUS
MOIyJSIMK | 63 IPUMEHCHHS KOAUPOBaHUsI, 15 HOJIOCHI TporycKanus, out/c/ Iy
BPSK 13,06 1,0
QPSK 13,06 2,0
8-PSK 16,55 3,0
16-PSK 21,09 4,0
4-QAM 13,06 2,0
16-QAM 16,98 4,0
64-QAM 21,40 6,0

3.3.12 Moougukauusa pacuema ona cucmemot DVB

B cucreme DVB (cranmapt Bemanuss UHPPOBOTO  TEIEBUACHUS)
npumensiercs pa3zoBas MOIYJIALMS, KOTOpask 0 CBOMM cBoiicTBaMm Osin3ka k YM.
[ToaToMy mapameTpsl, KOTOpPbIE OTHOCATCSA K aHaIoropeiM YM curnamawm,
NEHUCTBUTENbHBl U JJII PACUETOB JIMHUM CBSI3U IHU(PPOBBIX CUCTEM 3a OJHUM
UCKIIOYeHHEeM. TOYHO Tak ke, KakK OTHoIleHHe S/N CIyXHUT TIoKa3aTreinem
KauecTBa MPUHHMAEMOrO0 CHUTHaja B aHAIOroBbix UM cucreMax, OTHOLIEHUE
Eb/NO, mpu kotopom nocturaercs ompezaencHHas BennmunHa BER, sBmsercs
SKBUBaJIEHTOM OTHOIIeHHs S/N s uudpoBbix cucteM. COOTHOLIEHHUE MEXKITY
C/N u Eb/NO, BeipaxxenHoe B 1b, onpenensiercs cieayroueid Gpopmyoi:

Eb/NO = C/N + 10log (1 /R) + 10 logB, nb (4.21)
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rae ED/NO, nb - otHomenuwe komuuectBa sHepruu B Omte (EDb), Ik, x
IJIOTHOCTH MOTOKa MOITHOCTH 1rymMoB, NO, B1/I'1;

R - ckopocTh nepenaun uHdopmanuu, OuT/c;

B - nepenaBaemas nmosioca 4actort, [

C/N - oTHOIIICHHE HeCyIas/IyM B mmojioce yactot B, ab.

XapakTepHOl 4epTod NPAKTUYECKUX HHUPPOBBIX CHUCTEM  SIBIIAETCS
clenyrouiee: sl IaHHOTO OTHOIICHHS] CKOPOCTH Mepeaaun Outa mHbopMaiuu K
MOJIOCE TPOMYCKaHMs KaHaja CyIecTByeT oTHomieHue curHan/mym (Eb/NO),
BBIIIIE KOTOPOTO BO3MOKeH mpreM CurHana 6e3 omuboK U HIKE KOTOPOTO MPUEM
HEBO3MOXEH. B oTiaM4yMe OT aHaJoOroBbIX CHUTHAJIOB, KOTOPBIE MOCTEHNEHHO
YXYAIIAIOTCS TIOJT BO3JICHCTBUEM ITyMOB, ITU(PPOBBIE CHCTEMBI OTHOCUTEIHHO HE
MOJBEP)KCHBI BJIMSIHUIO IIIYMOB BIUIOTh JO TOTO MOMEHTa, KOTJa CHCTEMa
KOPPEKIIMU OIIMOOK YK€ HE MOXeT JehcTBoBaTh 3¢ ¢dexTtuBHO. B pesynbprare
MPOUCXOUT PE3KOE YXYAIICHHE W «KPYLUIEHUE» CHUCTEMBbl. IJTO CBONCTBO
U(POBBIX CUCTEM YCTPaHSIET HEOOXOIUMOCTh I'paJlalluii KauecTBa MPUHUMAEMOTO
n3o0pakenus. KauecTBOo u300paxKeHUss OTHOCUTEIBHO HE IOCTPANaeT, €cClu
CYMMapHBbIH YXYyJIIEHHBINH ypoBeHb oTHOmIeHHs Eb/NO Bbillie, 4eM HEKOTOpbI
TpeOyeMbIli  ypOBEHb,  COOTBETCTBYIOUIUN  NpPUEMIIEMON  «BHYTPEHHEI»
BEPOSITHOCTU TMOSIBJICHUs OMKMO0YHBIX OuTOB (P€) mim ompeneneHHoN BenudnHe
BER. BER - 310 oTHOIIEHUE YKciia OUTOB MHGOPMAIINH, IPUHATHIX OLMIUOOYHO, K
oO1ieMy uucily OUTOB, IEpeAaHHbIX B CeKyHIy. B3zanmooTHomenue mexay Pe u
Eb/NO 3aBucHuT OT KOHKpPETHBIX OCOOEHHOCTEH BHIOPAaHHOTO MeToAa MU(POBOI
MOJYJISAIIMU, TOATOMY ONEpaTOpbl CIYTHUKOBOW CBSI3M OOBIYHO OMPEACIISIIOT
(oroBapuBarOT) MHUHUMAaJbHBIM TpeOyeMblii ypoBeHb oTHomeHus Eb/NO.
3Hauenus, cocraBigomme okono 8-10 ab, sSBnsAOTCS TUNMYHBIMH - IS
OonpIIMHCTBA Tesnenporpamm DVB.

YuuThiBas M3JOKEHHBIE BBIIE OCOOCHHOCTH IU(GPOBOro  mpHEMa,
nepernTe K 3aKIIOYUTENIbHOMY JTaly pacdyeTHOM YacTh KypCOBOM padOTHI.
[Mposenute pacyer otHomrenuss EB/NO ¢ wucnmons3oBanumem dopmynsr (4.21) u
panee monydeHHbXx 3HaueHuir C/N (tabmuma 10), ckopocTH mepenayu
uHdopmaruu R, KOTOpbie NaHbl B TaOJIUIAX TPaHCIOHAEPOB (st Dkcrpecc AM
22 MakcuMasbHas CKOPOCTh MoToKa - 44,95 Kout/c) u monoce yactor 54 MI .

JUisi mpuBeIeHHOro MpuMepa mpuBeAeHa Tabiuua 12, moka3bpiBaroas

3aBucuMocTh oTHomeHus ED/NO mns rutoxux w Xopommx yclioBUE mpuema B
3aBUCUMOCTH OT THIa MPUMEHSIEMbIX aHTEHH.
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Tabnmuma 12 - 3aBucumocth otHomeHus Eb/NO g mioxux u XOpoumux
yCIIOBUH MpreMa B 3aBUCHUMOCTH OT TUIA IPUMEHSAEMbIX aHTCHH

HAunamerp, M 0,6 0,7 0,8 09| 1,00 12 14| 165 1,8 2 2,5

OTHollIEeHHE
Eb/NO
B IJTOXHUX 2,0 3,4 4,7 5,7 6,7 8,3 97| 11,2 | 12,0| 129 | 149
YCIIOBUSIX

OTHollIEHHE
Eb/NO
B XOPOIINX 4,0 5,5 6,7 7,8 88| 105 | 11,9 | 13,3 | 14,1 | 151 | 17,1
YCIOBUSX

W3 npuBenaeHHOW Bbille TaOJIMIBI JIETAETCS BBIBOJ, 4YTO Hauboiee
NOAXOJAIIMMHA aHTEHHaMu, ¢ ydeTtom norepu 1-1,5 n1b B gekonepe, nns mpuema
cnyTHUKa Jkcrpecc AM 22 B r.benoMopcke ABISIOTCS aHTEHHBI AuaMeTpoM 1,2 -
1,4 m.

CpaBHHUTH TOJIyYEHHbIE 3HAYEHUS C PEKOMEHJAUMAMH IO OMNpPEIEIICHUIO
MIPUMEPHOTO JAUAMETpa aHTeHH Ha OcHOBe OWHMM 30H MOKPBITHUS CIYyTHHUKOB.
CnenaTth BBIBOJIBI, HACKOJIBKO OJIM3KM PacyeThl K TEM 3HAYEHUSIM, KOTOpbIE ObLIH
MOJTyYEHBI C TOMOIIBIO TIPOTpaMMBI «SAAY.

4.4 Bp100Op CIyTHUKOBOI0 000PYA0BAHMS, ONIUCATH €r0 XapAKTEPUCTHUK
U ompeae/ieHrne CTOMMOCTH BCEro CIIyTHHKOBOI0 KOMILJIEKTA

[Ipu BBIMOTHEHUH YETBEPTOrO dTama pabdOThl CTYIACHT JOJDKEH HAWTH Ha
opUITMANBHBIX CalTax NPOWU3BOJAUTENEH WM OpraHU3alui, 3aHUMAIOIIUXCS
peanuzanuen CIlyTHHUKOBOT'O 000pyaOBaHUS CIIyTHUKOBYIO AHTEHHY
HEOOXOJMMOro JuaMeTpa, KOHBEpPTEp Ha HEOOXOAMMYHK pabodyr0 4YacToTy U
NOJIIPU3AIMI0 U PECUBEpP C HEOOXOIMMBIMU Kaue€CTBEHHBIMU IOKA3aTEISIMU.
Pexomennanuu nmo ux BeIOOpY IpeAcTaBiieHbl B Pa3nene 2.

Bribop obopyaoBanus 000CHOBATh, MOAKPEIUISAST pe3yabTaTaMu padOThI MO
nynkTam 4.1-4.3. TlpuBecTH COOTBETCTBYIOUIUME CKPHHIIOTHI W TEXHUYECKUE
XapaKTEPUCTUKHU KaXKOr0 3JIEMEHTA CUCTEMbI CIYTHUKOBOTO MPUEMA.

Ha ocHoBaHum u3yuyeHusi phIHKa MpeajaraeMol MNpOAYKIMH M0100paTh
YCTPOMCTBA C MHUHUMAJIBHOM PO3HUYHOM LIEHOW, ONPEAEIUTh KOMIIAHWH,
npeaiaralonie CIyTHUKOBOE OO0OpYyIOBaHWE MO MUHUMAILHOM CTOMMOCTH H
paccuuTaTh OOIIYI0 CTOUMOCTh BCETO CITyTHUKOBOI'O KOMIUIEKTA.
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S PekoMeH1allMH 110 BHIOOPY BAPUAHTA BbINOJHEHHUS PA00ThI

Bapuant paGoTbl BbIOMpaeTcs HCXOId M3 HOMEpa MOCIEAHUX IBYX HHU(pP
CTYJICHUYECKOIo OuieTa (3a4eTHOM KHUXKKH) U HOMEpa TEeKYIIETo To/a.

Homep 3amaHusi MecTa yCTAaHOBKHM  CIIyTHUKOBOIO  OOOpYIOBAaHHMS
BEIOMpaeTcs u3 Tabmuiel Al mo cienyrorieit hopmyse:

Ilpu uemnom 2ooe:

YZ munyc 64 ymMmHOXHTH Ha K,

rae Y - mpeanociennss nudpa 3a4eTHON KHIKKY;

Z - ocnenHss iuQpa 3a4€THON KHUKKH.

K-0wumm 1.

Hampumep, nBe mnocneanue mudpsl 98. Torma Homep BapuaHTa
onpenernsaercs kak 98 munyc 64 ymHoxuTh Ha | = 34;

ecnu 47, To kak 47 munyc 64 ymHOkuTh Ha 0 = 47, T.K. OTPULATEIBHOTO
BapUaHTa ObITh HE MOXKET.

Ilpu neuemmnom 2ooe:

ZY - T.e. ABE MOCHEIHUX UU(PHI YUTATh CIIPaBa HAJIEBO B HOMEPE 3aUETHOU
KHIKKH, a J1ajiee HOMEp 3aJIaHus BBIYUCIISIETCS TaK, KAK CKAa3aHO BBIIIIE.

Howmep 3amanus ¢ xapakTepUCTUKOMN MPEnsSTCTBUN BbiOUpaeTcs u3 Tabmuiisl
A2 1o Takoii e hopmyJie, TOIbKO

Ilpu uemnom 2ooe:

UCIIOJIb30BaTh 2 nociennue nudpsl, kak ZY;

IlIpu neuemmnom 2ooe:

UCIIOJIb30BaTh 2 mociennue nudpsl, kak YZ;

3navyeHue 3PGeKTUBHON TUIOMIAM UCTIOJIb30BAHUS aHTCHHBI BEIOMPACTCS U3
Tabnuiel A3 U SIBAsSETCS OJJMHAKOBBIM JJIsI BCEX B OMPEACICHHOM TOTY.
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[Ipunoxenue A

BapuaHTbl BbINOJHEHNSI HHAMBUAYAJBHBIX 321aHUI

Ta6muma Al - Ilepedens HaceneHHBIX MYHKTOB Poccuiickoit deneparyu.

Ne | Hacenénnslii myHKT

Bap.

1 Poccust, Kanununrpasnackas o61acth, YepHIXOBCK

2 Poccusi, Mypmanckas o6actb, MoHYETopck

3 Poccusi, Apxanrenbckas 001actb, Me3eHb

4 Poccusi, Mypmanckas o0nacts, Kanganakmia

5 Poccust, peciybnuka Kapenusi, mocenok Myesepckuid

6 Poccus, IIckoBckas o6aacTh, JIHO

7 Poccus, IlckoBckast obnacte, Benukue Jlyku

8 Poccus, Jlennnrpazackas o6yacts, Beibopr

9 Poccus, Bonorojckas o6aacts, mocenok Boxkera

10 | Poccus, Koctpomckas o6mactb, MaHTYypOBO

11 | Poccusi, Bonorojckas o6iacts, Benukoycrtiorckuit paiion, Benukuii Y crtior
12 | Poccus, KupoBckas obmacts, YpxyMm

13 | Poccust, HoBroposckas o61acts, ManmoBumepckuii paiion, Manas Bumepa
14 | Poccus, TBepckas obnacts, bonoroe

15 | Poccusi, MockoBckas odnactb, TammoM

16 | Poccusi, MockoBckas o6sacts, [llarypa

17 | Poccus, SIpocnaBckast o6macts, [lomexonbe

18 | Poccus, Bnagumupckas obmacts, Cy3nanb

19 | Poccus, BanoBckas o0nacts, Kunemma

20 | Poccus, Hmwxkeropoackast obmacts, Bernyra

21 | Poccusa, CmoneHckast 0061acth, Ba3ema

22 | Poccus, Kanyxckas o6macts, OOHUHCK

23 | Poccus, Tynbckas obnacts, Ebpemon

24 | Poccus, Ps3anckas o0acTh, Psokck

25 | Poccus, pecniyosnrka Mopaous, 3yooBo-IlonsiHckuii paiion, IToteMa
26 | Poccus, CaxanuHckast o0macTh, FOxno-CaxanmmHck

27 | Poccusa, Kamuarckuit kpaii, ExuzoBo

28 | Poccus, Pecnybnnka Caxa (Skytus), AkyTck

29 | Poccus, Maraganckas 001acTh, mocenok Srognoe

30 | Poccus, [Ipumopckuii kpait, ropos; ApceHbeB

31 | Poccus, EBpelickas aBToHOMHast 00s1acth, brupobumkan
32 | Poccus, Amypckas o6sactb, biiarosenieHck

33 | Poccus, Xabaposckuii kpaii, KoMmcomonbck-Ha-Amype
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34

Poccust, 3abaiikanbckuil kpait, Ynuta

35 | Poccus, Pecnybnuka TriBa, Kbi3bun

36 | Poccus, KemepoBckas o6sacth, KemepoBo

37 | Poccus, TiomeHckas obmacts, Ummmckuit paiion, ropon Ui

38 | Poccus, OMckas 061acTh, mocenok Yepnak

39 | Poccusi, Anraiickuii kpait, ropoa PyO1ioBck

40 | Poccus, Tomckas o6aacth, Konmameso

41 | Poccus, HoBocubupckas o6macts, KyioObiiien

42 | Poccus, Upkytckas o0aacte, bparckuii paiion, bparck

43 | Poccus, PeciyOnmka bypsitust, ropon Ynan-VY o

44 | Poccust, KpacHosipckuii kpaii, JlecocuOupck

45 | Poccust, TroMmeHckast 0651acTh, ToO0nbckuil paiion, ropoa Tobomabck

46 | Poccus, Kypranckas o6sacts, Karaiickuit paiion, ropon Karaiick

47 | Poccusi, OpenOyprckas o6sactb, Opck

48 | Poccus, YUensounckas obimacte, Konerick

49 | Poccus, pecniyonuka Tarapctan, byrynema

50 | Poccus, peciybnuka bamkoprocran, Y da

51 | Poccus, pecnybnuka Y amyptckas, [’ mazoB

52 | Poccus, CepanoBckas o0macts, CepoB

53 | Poccus, Kpacnomapckuii kpaii, mocenok KaneBckas

54 | Poccus, PocTtoBckast 001acTh, cTanuna TamuHcKas

55 | Poccus, Bonrorpasckas o6iacts, MuxaitioBka

56 | Poccus, Boponexckast o0macts, bopucornedek

57 | Poccus, Actpaxanckasi 00JacTh, AXTYOMHCK

58 | Poccus, CtaBpomonbckuii kpaii, ['eoprueBck

59 | Poccus, pecniyonuka Jlarecran, [lepOent

60 | Poccus, pecnyOnuka Yeuenckas, Ypyc-Mapran

61 | Poccus, pecnyonuka Unrymickas, CymkeHckuii paiion, moc. KapaOymax

62 | Poccus, peciyonuka CeBepHas Ocetusi-Ananus, Anarup

62 | Poccus, pecnyonuka KapauaeBo-Uepkecckas, YpyIcKuil palioH, 1moc.
MenHoropckui

64 | Poccus, pecyonuka Kabapanno-bankapckas, Dnp0pycckuii paiioH,

TeIpHBIAY3
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Tabnuma A2 - OrpannyeHust Mo 0030py CITyTHUKOB

Ne | paccrostaue 1o BBICOTA CekTop 3aKpbITHS 1O
Bap | OPENATCTBUS, M IPENSITCTBUSL, M a3uMYyTY, Tpaj
1 50 30 114-143
2 75 30 200-246
3 100 40 210-250
4 125 50 180-235
5 150 70 214-230
6 200 50 135-157
7 250 70 164-200
8 300 70 100-190
9 250 60 190-270
10 | 200 50 195-224
11 | 175 40 152-168
12 | 150 30 92-180
13 | 125 30 120-140
14 | 100 30 137-154
15 |75 20 174-221
16 |50 20 221-240
17 |75 40 185-215
18 |100 30 125-138
19 125 50 143-164
20 ]150 40 167-196
21 | 175 40 184-210
22 1200 60 200-220
23 | 225 75 222-250
24 | 250 50 238-270
25 | 275 45 100-137
26 | 250 30 160-200
27 | 225 40 95-180
28 | 200 60 215-270
29 |175 30 195-230
30 ]150 20 101-130
31 125 20 225-260
32 1100 15 160-205
33 |75 30 114-143
34 |50 30 200-246
35 |75 40 210-250
36 |100 50 180-235
37 1125 70 214-230
38 |150 50 135-157
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39 175 70 164-200
40 1200 70 100-190
41 175 60 190-270
42 1150 50 195-224
43 1125 40 152-168
44 1100 30 92-180

45 |75 30 120-140
46 |50 30 137-154
47 |75 20 174-221
48 1100 20 221-240
49 1125 40 185-215
50 ]150 30 125-138
51 [175 50 143-164
52 1200 40 167-196
53 | 175 40 184-210
54 |150 60 200-220
55 125 75 222-250
56 |100 50 238-270
57 |75 45 100-137
58 |50 30 160-200
59 |75 40 95-180

60 |100 60 215-270
61 |125 30 195-230
62 |150 20 101-130
62 | 175 20 225-260
64 |200 15 160-205

Tabnumna A.3 - 3naueHus 3QpGEeKTUBHON IO AHTEHHBI

["on1 BbITIOTHEHUS pa0OTHI

OddexTuBHas MIOMAAb AHTEHHBI, %o

2013

60

2014 65
2015 70
2016 75
2017 80
2018 85
2019 60
2020 65
2022 70
2023 75
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FOH

S0°H

20°H

FO°N

J0°H

30°H

FOM

S0%M s

S30°M

IIpunoxenue b
30HBI [TOKPBITHUA CITYTHUKOB
3ona nokpseiTusa cnyrauka Hot Bird 6

2 www.LyngSat-Maps, con )
400 209 o° 207 40°E &0°%E 207 100°E
3oHa nokpeiTus cnytHuka Hot Bird 9

|t

www, LyngSat-Maps, co

402w 200 o° 20°E 40°E &0°E 20°E
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3ona oxBata cnytHuka Eutelsat (W4 W7) 36.0°E

Eutelsat 36A (W4), 36E, Poccnﬁcmlﬁ Iy

]

Hoeropog
£
+ K.asaHb

"bonym-1" (56 B.11.)
20 -0 0 10 20 30 40 50 60 70 80 90 100 110 120 130
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3ona nmokpeiTus cnyrHuka Eutelsat-9A 9E

FpascnonaepihesafEironiid[on

MTATRORPMA

R t % ApxaHrensck

® MeTpozasonck CERGERRApS

== @ CankT-MNeTepbypr ® B. YeTior

j N | ® Bororga ® Kupos e
el ®MckoB | PO

\ e Aipocnasns
| ® HHosropon EKaTepuHBypre

TN e AN e KasaHb -

CMoneHck ® Pasaub N —
® Tyna ® Nlensa \ o camapa

@ KyPck & Boponen ncapaT

Bonrorpane
Pexomenayemeie )
- paamepbl aHTeHH
* ® KpacHopap LA 49...50 dBW - He meHee 60cm
— &g Coru o He st : 47...49 dBW - He meHee B0cm
) F Y A A 8 4447 dBW - He meHee S0cM
r ' wesswe 44 dBW - ot 120cm
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3ona nokpeiTusa cnyriuka ABS1 / LMI 75.0°E Paxyra TB

Kaprta nokpbiTusi cnyrHuka Astra 4A (Sirius 4) 4.8° B.a.

EBponeiickuii JIyu
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30HbI NOKPHITHA cIyTHUKA Jkcnpecc AM 22 53 B.a.
20 10 0 1 20 30 40 50 60 70 80 90 10 10 120 130

-20  -10 0 w 20 30 40 50 &0 VO &80 90 W0 M0 120 130
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20 10 ] W 20 30 40 50 80 VO B0 90 00 M0 120 130

20 10 ] W 20 30 40 50 B0 VO B0 90 W00 MO 120 130
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"Ikcnpecc-AM3" (140 B.1.)

60 V0 80 80 100 MO 120 130 40 150 160 170 180 170 160 150 140

60 F0 80 20 100 MO 120 130 140 150 w0 170 80 170 160 150 140

474(49°*) dBW
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Ikcnpecc-AM44" (11 3.a.)

-840 -80 -y0 60 -50 -40 -30 -20 -0 0 o 20 30 40 50 &0

"Ikcnpecc-AM1" (40 B.1.)

-0 30 -20 -10 0 0 20 30 40 S0 60 70 80 890 100 10 120
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"Ikcnpecc-AM2" (80 B.1.)

0 10 20 30 40 50 &0 70 &0 90 100 M0 120 130 140 150 180

0 0 20 30 40 S50 60 70 80 20 100 M0 120 130 140 150 180
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"Ikenpecc-MIA1" (80 B.1.)

0 M0 20 30 40 50 &0 70 80 80 100 M3 120 130 140 150 160

"Ikcnpecc-A4' (14 3.1.)

40 -80 70 -60 50 -40 30 -20 -10 0 0o 20 30 40 50 60

71



-840 -80 70 60 50 -40 30 20 -10 0 o 20 30 40 50 60

"Ixkcnpecc-A2" (103 B.1.)

30 40 &0 60 FO 8O 890 100 MO 120 130 140 10 160 1F0 180
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30 40 &0 60 FO 8O 890 100 MO 120 130 140 150 160 1F0 180

"W4" (36 B.1.)

40 <30 20 -10 0 10 20 30 40 50 &0 70 80 80 w0 1Mo
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30Ha MOKPBITHS CIIyTHUKA 30Ha NOKpbITUsA ciiyTHUKA SAman 201 90E

T MypMaHCK
L‘"‘x_

: 5
i P __..!",W . ?T‘h:!#ﬁ\
*,_-'L‘ :‘\:ﬂ;%

3oHa nmokpeiTus cnyTHrka Intelsat-904 60E
Ku-band, mockoBcKkuii Jay4

93.0'dEW

570 d
29 BW

70
45.0
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3oHa nokpeiTUs cnyTHUKA Astra-1F 55E

EIRP (dBW

907k

wuw, SatStar, ne

30°E

20°E

7O

&0%E

S0°E

402

w

, EBPOIEHCKHUM JIYY

hor 5, 0.8W
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Kapra 3051 noxkpbiTus CnnytHuk SImai-202, 49° socrounoii goarorsi, C-

AHAIIAa30H

FON ru_/,,ﬁ-r-

a0

30°H

102

o

RIS 7 | N
ngngSat-Mapslﬁ% '

H-.

402

200

e

0% 40°E &0°E 20°E 1009 1:20° 140°E

|:||:|

3ona noxkpeiTus cnyrauka fAman 300K, 90°B.a.
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3oHa nmokpeiTHA ciyTHUKa AAmau - 402, 55°B.1.

Poccuiickuii j1y4

52.0 dBW
+ 5.0 dB/K

52.0 dBW
+5.0-dB/K
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