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1.1 BBeneunue

Jlnst OBICTPOTO U KaueCTBEHHOT'O BBIMOJIHEHUS! J1a00paTOpHOrO MpaKTUKyMa
oOy4aemblid JOJKEH HE TOJBKO 3HATh, KaK MPAKTUYECKU YCTAHOBUTHh U HACTPOUTH
CIyTHUKOBYIO CHCTEMY, HO M YMETh MCHOJb30BaTh MPOrPaMMHO-AINIAPATHbIC
CpelCTBa, IOMOTAOIINE EMY 3TOT MIPOIIECC B 3HAUUTEIIbHON CTENEHU YIIPOCTUTD.

[Ipn ycTaHOBKE M HACTPOMKH AaHTEHHOW CHCTEMBI IPOIPAMMHO-aNIapaTHbIN
KOMIUIEKC Hucmoib3yeT nporpammy «SAA» (Satellite Antenna Alignment) [9],
onnaitn cepBuckl «Dishpointer» [10] u «Lyngsaty [11], a Takxke uzMepuTEIbHOE
obopynoBanue «Satfinder» u «Openboxy. J{ist KOHTpOJIS MPABHILHOCTH YCTAaHOBKH
UCIIOJIB3YETCsl CITyTHUKOBBIA PECUBED.

Bpewms BbinonHeHus: paboThl — 6 4acoB.

MecTo BeImoaHeHUs1 paboThl: aynuropus 216, mecto BHyTpeHHero nsopa CK®

MTYCHU B paiione aya.101A.

1.2 Ilenb paboThI

[IpnoOpeTeHne MpPaKTUYECKUX HABBIKOB B YCTAHOBKE, HACTPOHKE W
AKCIUTyaTallMy CITyTHUKOBBIX MPUEMHBIX TEPMHUHAJIOB CUCTEMBbI HEMOCPEIACTBEHHOTO

BCIIaHMA.

1.3 KpaTkue TeopeTHueCcKre CBEACHUS

[Ipeamonaraercsi, TaHHBIN TEOPETUIECKUN MaTEPHAT JJOJKEH OBITh N3YUYeH
CTyJIeHTaM 3a0JIarOBPEMEHHO B YaChl CAMOCTOSITEIbHON TTOJATOTOBKHU.

CnyTHMKHA, C KOTOpPbIX OyAeT MPUHUMATHCS CHUTHAJ, HaXOJATCS Ha
reoCTaIlMOHAPHOM OpOUTe, HA PACCTOSHHUH OT 3eMitk 0K0s10 36.000 (TpuanaTy mecTu

TBICH‘I) KHIIOMCTPOB. Tak kak CIIYTHHUK, JOJDKCH, IIOCTOSAHHO HaXOJUTCS B OHHOﬁ u
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TOM € TOYKE, OTHOCUTEIBHO HAIlel IUIaHEThl, OH BPAIIAETCS BOKPYT 3€MIIU
NEPHEHANKYJIIPHO €€ OCH, B TOM JK€ HAIpaBICHUM H C TAaKOM KE CKOPOCTHIO
(Pucynok 1.1), To ecTb OIHOBPEMEHHO C caMoOil IulaHeToW. Tak Kak 3eMisl UMEeT
mapooOpasHytro  (GopMmy, BCe KOOpAMHATHI HM3MEpPSIIOTCS B  Ipajaycax, a

MECTOMOJIOKEHUE ONPEAESTACTCS JOITOTOU U IMUpOoTOoi [12].

eocTauuoHapHas opbuTa

\___,__.f"'
; —Hawa nnadera
; i

Pucynox 1.1

['eocTanmonapHas opOHWTa pacIoJIOKEHa CTPOTrO0 B IUIOCKOCTH JKBaTopa, a
3HAUUT, IIUPOTA BCEX CIYTHUKOB paBHA 3HAYEHUIO HOJb TPAJycoB, a pa3jinyue B
MECTOHAXO0XICHUU OyACT OMPEACIIATHCS TOIBKO JOJATOTOM CITyTHUKA.

Kak mpaBuiio, B onpeaesieHuu TONrOThl, sl COKPAIIEHUS UCTIOJIb3YIOTCS JBE
JATUHCKHE OYKBBI:

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

W - ot cioBa West ( B mepeBoje - 3AITA/I).

3amagHas monroTa OyneT pacmlojioskeHa, K 3amaay oT [ puHBHYA, a BOCTOYHAS,

K BocTOKy OoT ['punBuua (Pucynok 1.2) [13].

K 3anagy oT rpuHemM4a

K BOCTOKY OT FpUHBMYA Cesep

Pucynok 1.2



B kauectBe npumepa, Ha pucyHke 1.3 mokasanel aBa cryTHHKa, EXpress AM
22 53,0°E u Intelsat 707 53,0°W, oHM UMEIOT OJIMHAKOBYIO BEJIMUMHY B rpaaycax, a
pazauuuMe B KOOpAuMHATax OyJeT, B Kakoil crtopoHe oT ['puHBHYa HaxonxdTcs
cnyTHUKUA. B Hamem cmydae, EXpress AM 22 6yner pacnofio)KeH K BOCTOKY OT

['punBHYa, BocTOuYHas 10roTa, a Intelsat 707 k 3amazy, 3anmaaHas J0JIroTa.

Intelsat 707

- 53.0
oe H“‘.______

Express AM 22 7 ~
53,0(E)———e—

Pucynox 1.3
141006
150108 141226
150108 150103
141229 150109
65.0°E |Amos 4 150105 150101
64.2°E ‘]m_gl_ggj_aoﬁ 140801 : 150101
62.0°E |Intelsat 902 141208 Astra 2F 150114
61.0°E [ABS 4 28.2°E |Astra 2C
60.0°E |Intelsat 904 141213 rd 150113
58.5°E |KazSat 3 26.0°E adr 150112
57.0°E |NSS 12 150111 r 150114
150114 25.3°E i 150105
Astra 26 groving east)
120325 23.5°E |Astra 3B 150114
150114 21.5°E | 1 150114
150108 20.0°E |Arabsat 5C 141119
150104 Astra 1TKR 150105
120920 o Ktra 1L 150113
141022 ALotE Astra 1M 150114
141125 E@_]ﬂ 150113
141228 17.0°E |Amos 5 150112
150114 16.0°E |Eutelsat 16A 150113
141206 i 150113
Turksat 24 141230 150114
42.0°E |Tiarksat 3A 150113 150114
Tarksat 44 150114 150110
39.0°E [Hellas Sat 2 150108 Eutelsat 9A 150114
9.0°E
150110 Eutelsat Ka-Sat 9A 140328
150105 7.0°E | 150113
150114 Eutelsat 78 150112
150104 4,99 150112
140225 Astra 44 150114
150103 3.49F Eutelsat 38 150112
IRascom QAF 1R 130809
Pucynok 1.4



[Topsimox pacmoyiokeHusi M1 KOOPAUHATHI OOIIEU3BECTHBIX CIIyTHHKOB MOXHO
y3HaTh U3 TaOJUI], KOTOpbIE MPEeAOCTaBiIsieT OHNaiH cepBuc Lyngsat. adopmarus,
npenocTaBisieMas JaHHBIM CEPBUCOM OINEPAaTUBHO OOHOBIIAETCS W BCErja SIBISETCA
akTyanpHOM. Tabmmubl co cmyTHHKaMH, pa3MelnieHHbIMH B EBpomeiickoii 30He,
npejcTaBieHa Ha pucynke 1.4 [11].

N3 pucynka 1.4 BUJIHO, YTO HaJl €BPONEHCKOM 30HOM, MMEIoIIeH oxBat oT 3,1
rpajl. BOCTOYHOM J0ArOThl 10 72,1 Tpajg BOCTOYHOM OATOTHl HAXOIUTCA HECKOJBKO
JNECATKOB BEIIATEIIbHBIX T€OCTAIMOHAPHBIX CITyTHUKOB.

Bce Buaumble 115 MPOKUBAIOUIMX B CEBEPHOM MOJYIIAPUU CITyTHUKHU, OyIyT
HaXOJIUThCA B I0’KHOM, IOTO-BOCTOYHOM U FOTO-3aI1aJTHOM HalpaBieHUH (OCTaJbHbIE
CILyTHUKH OYJyT CKPBITHI 32 TOPU30HTOM).

JIns KaxkIOoro W3 HACEJNEHHBIX MYHKTOB OJMH M TOT K€ CIIyTHUK MOXET
HaXOJUTHCSI B Pa3HOM HAampaBieHUM (TaK K€ HA Pa3HOM pPacCTOSHUHU, U BBICOTE).
[ToaToMy, 4TOOBI Jierdye ObLIIO OPUEHTHPOBATHCS, I/1€ U KAKOH CIIyTHUK HaXOAMUTHCA,
JKEJIATEIbHO UMETh HEKYIO TOUKY OTCUeTa. TaK KaK BCE€ CIYTHUKH JUJI HAC HAXOIATCS
MMEHHO B I0)KHOW CTOpOHE, OyJIeT MpoLIe, 3a 3TY TOUKY OTCUETa, B3ATh HallpaBJICHUE
ctporo Ha IOr.

['eocranmoHapHsblii 10T, MOXET HMMETh I KaXXIOr0 HACEJIICHHOIO ITyHKTa
pa3Hoe 3Hau€Hue, U paBeH, 3HAYCHUIO JI0JITOTHI 3TOT0 HACEJIEHHOTO MyHKTA (JI0JITOTHI
MecTa), TJe U OyJeT MPOUCXOIUTh YCTAHOBKA CITyTHUKOBOM aHTEHHBI KaK MOKa3aHO

Ha pucyHke 1.5.

BmAanc aMw 1A

MNeocrTauwm-
oHapHBIA
Kr

Aonrora

MEeCcTa
\K'_'“"‘ DkBaTop

MecTo _— /
¥CTAaHOBK WM /‘/ O x
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Ecnu anTeHHa ycranaBmuBaercss B TI. PoctoB-Ha-lloHy, Haxopasmerocs Ha
nosrote 39 rpana. 40 mun [14], To OnmKaliuM U HanboJee BHICOKMM CITyTHUKOM B
COOTBETCTBUH ¢ pucyHkoM 1.4, Oymer cmytamk Hellas Sat, pacnonosxeHHBIH B
no3uiuu 39 rpaa. BOCTOYHOM JOJITOTHI.

st Toro, 4ToOBl y3HATh, KakW€ CHOYTHUKUA B JaHHOW TOYKE YCTaHOBKHU
AHTCHHbl TOMAJAl0T B 30HY BHUJUMOCTH, MOXHO BOCHOJIb30BATHCS TAKUMHU
porpaMMHBIMU TIpojykTamu, kak SMW Link [15], Satellite Antenna Alignment
(SAA) [9] wu SATTV 2.0 [16].

B kaudectBe mpumepa, pparMeHT TaOIMIBI C BUAUMBIMHU B T. PocToB-Ha-J{oHy

CIIYTHUKaMH (OTMG‘ICHBI 3CJICHBIM HBCTOM) IpCaACTaBJICH HA PUCYHKC 1.6.

Antenna Look Angles | Sun's Azimuth | OFfset Antenna | Obstacles | Report | Transponders | Information |

Sateliite v Efw  © Azimuth ° Elevation ¢ wiww,lyngsat.com A | Satellite Location

Intelsat 15, Horizo... E 85 1 126,021° _ http: [fwww. lyngsat . com/Horizons-2-a. Yamal 201, Yamal 300K
KazSat 2 E 8 5 124698° [ISISE0NN http:/fwww.lynasat.com/KazSat-2.html o | Dl d v —
ChinaStar 54 E 8 5 123,766° [NIBISEIN http:/www.lyngsat.com/ChinaSat-SA.. 90 = 0 = “ IE 8
ChinaStar 12 E 8 5 123766° [RNIBI9E0NN http:/jwww.lyngsat.com/ChinaSat-12.. - s .
sT2 E 88 0 123,303° |QEBJSRIENN htto:ifwww lyngsat,com/ST-2.html | Azimuth: 121,474 °
Yamal 201, Yamal 3...| E o] 121,474° 6% ttp:Jwww lyngsat.com/Yamal-201-3. I Elevation: 17468 °
Measat 3, 34 E 91 S5 120,126° http:/fwww.lyngsat. com/Measat-3-3a. | Site Location
Chinasat 9 E 92 2 119,503° [NIGMRISN http:/jwww.lyngsat.com/ChinaSat-9... Site Latitude: "N" North; "S" South , _
Insat 34,48 E 93 5 118358° [ISISIESNN http:/www.lynasat.com/Insat-34-48. . 47 (&) ° deg '15 (=) " min ’0 (&) " sec N ~
NSS 6 E 95 0 117,053° [WIAISRONN htto:/jweww lyngsat.com/NSS-6.html 5] = 5] , |
Express AM33 B 9 S 115,765° _ http:/fwww.lyngsat. com/Express-AM. . Site Longitude: "“E" East; "W" West
AsiaSat 5 E 100 5 112,409° [MOIBZORN htto:/jwww.lyngsat.comjAsiaSat-5.htr 39 2)/°deg | 49 (=) * min 0 (&) " sec E B
Express A2 E 103 0 110,365° [OJR4BRMIN http:/jwww.lyngsat .comfExpress-A2... | | 5] 1" = = |
AsiaSat 35 E 105 S5 108,357° [NNBO9EINN http://www.lyngsat.com/AsiaSat-35. .. ‘ = . T ——
NSS11,SES7,Tel... E 108 2 106,224° [RSB278N http:/fwww.lyngsat.com/Telkom-1-an.. =
N-Sat 110 E 110 0 104,822° [RNMIBEASIN http:/jwww.lyngsat.com/N-Sat-110-3..
BSAT 2fl, 34, 3C E 110 0 104,822° [N4B3F8NN http: /jwww.lyngsat.com/N-Sat-110-a..
ChinaSat 10 E 110 5 104,43¢° [MBOIEN htto://www.lyngsat.com/ChinaSat-10..
Koreasat 5 E 113 0 102513° [RNZIEESENN http:/jwww.lynasat.com/Koreasat-5-..
Palapa D E 113 0 102513° [RNZIEESEIN http:/fwww.lyngsat.com/Koreasat-5-..
|Chinasat 68 E 115 5 100,614° [RNOIOE4ENN http:/jwww.lyngsat.com/ChinaSat-6B..
Koreasat6, 4857 E 116 0 100,237° [NOJEBOSINN http:jfwww lyngsat.com/ABS-7-and-K.
Telkom 2 E 118 0 98,73¢4° http:/fwww.lyngsat.comjTelkom-2.html
Asiasat 7 E 118 0 98734° http:/ fwww.lyngsat.comjAsiaSat-7.htr
Thaicom 4 E 119 § 97,614° http:/fwww.lyngsat.comjThaicom-4.htr
AsiaSat 4 E 122 2 95,608° http:/fwww.lyngsat.com/AsiaSat-4.htrr ¥ ' P : " "
2 > |Site new title ‘ [ Save site ][ Delete site ]

Pucynok 1.6

W3 pucyHka BUJIHO, UTO CaMbIM BOCTOYHBIM BUJAMMBIM CITyTHUKOM B I'.POCTOB-
Ha-/lony Oyner sBiarbcs Koreasat 6, pacmosokeHHBIM Ha pgoarore 113 rpan.

BOCTOYHOM JIOJITOTEL.



OnHako He Bcerja Bce CIyTHUKH OyayT BUAHBI AJIsl IPUEMHOM aHTeHHBI. Yaiie
BCEr0 MHOXXECTBO TNMPEMSTCTBUI B BHUIE JIEPEBHEB, CTPOCHUIN WIN JIPYTHUX OOBEKTOB
OyayT 3aKpbIBaTh CUTHAJ CITyTHUKA JJIS IPUEMA.

OcHOBHOM KpuTepuil BBIOOpAa MecTa YCTaHOBKM - CBOOOAHBIM 0030p B
HampaBJIeHUH Ha CIYTHUK, TO €CTh Ha BOOOpa)kaeMOW JMHUU, COCTUHSIOIICH
AQHTEHHY W CIIYyTHUK, HET TMOCTOPOHHUX MPEIMETOB: 3JaHUN, NEpeBbEB U T. II
bnu3zocTh aHTEHHBI K MECTy paCIOJIOKEHHUS TENeBU30pa M JOCTYNMHOCTh IJis
BJIAJENblla YIPOCTAT TMpolecc e€ yCcTaHOBKM M HacTpoviku. [Ipumepbr wmect

YCTaHOBKH aHTEHHBI [TOKa3aHbl HA pucyHKe 1.7.

ﬂﬂnrm WK
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Pucynox 1.7

Jlns  ompenerieHUsl peanbHO BHAMMBIX CIYTHUKOB M3 TOCKH YCTAHOBKH
aHTeHHBI HEOOXOJMMO BOCIOJIB30BaThCS OHJAH cepBucoM «Dishpointery [10],
KOTOPBIH TMO3BOJISCT HAa KapTe MECTHOCTH YBUICTh KAKHWE MPEMITCTBUS MOTYT

MelaTh MpUeMy C TOro WiM MHOTro cnytHuka. [Ipumep unTtepdeiica mporpammsl



«Dishpointer» nokaszan Ha pucyske 1.8.

N3 pucyHKa MOXKHO ONPENENINUTb, YTO BO3MOXKHO IPHEMY BEIATEIBHOTIO
cnyTHuKa Pagyra-M1 Ha npreMHYI0 aHTEHHY, YCTaHOBJICHHYIO Ha goMe Ne6 mo yiI.
Kwmaiimosa Oynet memath oM Ne27k 1, pacronoKeHHBIN Ha 3TOH JKe YIHIIC.

Jliia BbIsICHEHUS! OyAET JIU JTaHHOE CTPOCHUE MEIIaTh CIIyTHUKOBOMY IpUEMY,
MO>XHO MCIOJIb30BaTh IporpamMMmy SAA. Jlns mnpumepa, NPEACTaBICHHOIO Ha
pucysake 1.9, BBEIEHBI pacCTOSHUE JI0 MEMIAIOMEro 00beKTa, paBHOE 75 M M BBICOTA
npensaTcTBus, paBHas 35 M. [Iporpamma SAA noka3zana, 4ToO TOJIBKO €CJIU YIoJl MeCcTa
aHTEHHBI Oy/IeT BbILIE 25 Tpajl, TO TAKOE MPENsTCTBUE HE OyneT MemaTh. M3 pucynka
1.6 (camas BepxHssl CTpOYKAa) BHJIHO, YTO YroJd MeCTa aHTEHHBI I IpUeMa
tenenepenay Pagyra-TB nomxken ObiTh paBeH 20,4 rpaja, 4yTO 3HAUUTEIBHO MEHbIIIE

25 rpaj, a 3Ha4uT, IPUEM C JaHHOTO CIIYyTHHKA OyAEeT HEBO3MOXKEH.

NPensTCTEMA

+
NUHUN
BU3MPOBAHMNA
AsTuheckes) =
[}
INeKTPoToBapbI
/n. Kmannosa vn. Xmannosa yn. Xmannosa
Pud, Marasun
M
Kaprorpaduseckne aannue © 2015 Google Ycnosua ucnonsosssma Coobumre o ownbre Ha kapre
Bawe bnwao YCTaHOBKMU =
CnyTHUKOBbDbIE [laHHble A leal Google errTH
MecTononoXxewue JaHHbIX
WnpoTa: 47.2148° MmMa: 91W GALAXY 17 (G-17) Beicota: 20.3°
Aonrora: 39.6150° Pacctoanme: 39521kmM Azimuth (true): 125.9°
Azimuth (magn.): 118.1°
LNB Skew 1 -33.4°

Pucynox 1.8



Antenna Look Angles | Sun's Azimuth | Offset Antenna | Obstacles |Report | Transponders | Information
Distance to physical obstacle (meters):

75| o

Height of physical obstacle (meters):

35 5

Elevation Angle of obstacle: 25,02°

25,02 °
Elevation

Distance

Pucynox 1.9

Opnako He Bceraa, HaxOMSIIMKCS B HY)KHOM MO3ULMU CIIyTHUK HaIlpaBJseT
CBOHM CHIHaJl HMEHHO B TOUYKY YCTAHOBKH CITYyTHUKOBOW aHTEHHBI. KaKIblil CIlyTHHUK
uMeeT Ha OOpTy HANpaBIICHHbIE AHTEHHBIE CHCTEMbI, KOTOpBIE HaIPaBJISIOT
pazuoiyd B ONpeEesieHHblE 00JIaCTH 36€MHOM MOBEPXHOCTH, KOTOPBIE HA3bIBAIOTCS
KapTaMH(30HaMH) MOKPBITHS CITyTHUKA. [[aHHBIE KapThl MOKHO HAalWTHU B MHTEPHETE,

Harpumep, Ha cepBucax www.telesputnik.ru mimm www.lyngsat.com.

INTELSAT 15 HORIZONS 2 AM3

Pucynox 1.10
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B kauectBe npumepa Ha pucyHke 1.10 npuBeneHa kapTa MOKPBITUS CIyTHUKOM
Panyra-M1(Horizons). I[udpsl Ha KapTe O3HAYalOT JHAMETP  3epKaja
apabOoJIM4YEeCKOl aHTEHHBI, KOTOPYIO MOYXHO HCIIOJIb30BaTh B JAHHOW TOUYKE 3€MHOM
NOBEPXHOCTH. B Apyrux ciiydasix Ha KapTax MOKPBITHS HAHOCSAT 3HAYECHHS YPOBHS
OMHM, nonyyaeMoro co CIlyTHUKOBOTO TPAHCIIOHEPa.

[Ipy MO3MIIMOHUPOBAHUM CITYTHUKOBONW AHTEHHBI HAa CIYTHUK, OCHOBHBIMH
IBYMs €IMHUIIAMU U3MEPEHUS, KOTOPHIE, ONPECISAIOT HAMNPABICHHOCTh AHTEHHBI.
SIBJIIFOTCSI YTJIOBBIE Tpaaychl [13].

[lepBbIii mapaMeTp, 3TO IMOJOKEHUE CITyTHHUKOBOM AHTEHHBI IO TOPU3OHTAIH.
To ecTh, a3uMyTallbHOE HaNpaBJICHUE 3€pKajla aHTEHHbL, OT Balllel TOYKH
MECTOHAXOXKJEHUS, KOoTopoe, ompenenserca no kommacy (Pucynok 1.11). Ilpu
TOPU30HTAJILHOM HacTpoiike, 3epkano (pednekrop) asuxercs win Ha BOCTOK (E -

cast), min Ha 3ATIAJ] (W - west).

Bug cnyTHMKOBOW aHTEHHBI CBEPXY

BocToK 3anan
% W o=

Pucynok 1.11

Bropou mapamerp, 3TO MOJI0KEHUE CIIYyTHUKOBOM aHTEHHBI, 110 BEPTUKAIU. TO
€CTh, YTOJI €€ HaKJIOHA. YTOoJ HakioHa aHTeHHbI (Pucynok 1.12), Oynmetr Hampsamyro
3aBUCETh OT TOr0, Ha KAaKOW BBICOTE HAXOJUTCS caM CHOYTHUK, a 3HA4YWT, yrjia

moaAbeMa Ha CIIYTHUK HUJIM KaK €IS €TI0 HAa3bIBAIOT YT'OJI MECTaA.

11



CHMHAN co
CNYTHHKA

T
g

Hron HAKMOHA
AHTEHHEI

3ronn NogeEMA
HA CNYTHHE

[4ron HECTA]

Pucynok 1.12

[locne ompeneneHusi COyTHHKA, HAa KOTOpbIM OyAeT HampaBiieHa aHTEHHA,
HEO0OXO0IUMO OTIPEICIUTh HAPABJICHUE CITyTHUKOBOW aHTEHHBI HA TAHHBIN CITYTHUK.

YtoObl oOmpeneanuTh HaNpaBlIC€HUE Ha CIYTHUK JOCTATOYHO 3HATH TOJIBKO
a3UMyT Ha O3TOT CIYTHUK, C MPEAINOJaraéMoro MecTa YCTAaHOBKH CIyTHUKOBOM
aHTEHHBbI. [[711 3TOro MOKHO BOCIOJB30BaThcs Nporpammoin «Satellite Antenna
Alignment».

3amyctuB nporpammy Satellite Antenna Alignment, Ha nepBoi BKkIaake «Y Ikl
MOBOPOTa AHTEHHBD», HEOOXOAUMO BBECTHM KOOPIAWHATHI MECTOHAXOXKJICHHS
IIPUEMHOM CITyTHUKOBOU CUCTEMBI.

Janee npousBecTd NEPEXO] HA BKIAAKY «A3UMYT HAa COJHIEY, II€ HAXOAUTCS
PUCYHOK ¢ 0003HAYEHHUEM CTOPOH CBETA, U OKOILIKO C BBIOOPOM CITyTHUKOB. BIOpaTh
B TOM OKOIIIKE, HY>KHBI CITyTHHUK. Ecnu BeIOpaH CIyTHUK, BEHMIAIOIIUNA TIPOTPaMMBbI
«Tpuxonop» u «HTB-mmoc», Eutelsat 36, Ha uHTepderice OTpaKalOTCA U JaHHBIC
a3uMyTa JIJId 3TOro cryTHuka — 185 rpan. nms r. PoctoB-Ha-/{ony.

[locne BblYMCIEHUS Aa3WMYTa, HA MOPEANOJAraéMOM MECTE YCTaHOBKHU
CIyTHUKOBOM aHTEHHBI, ONpPEAENAECTCS ¢ MOMOIIBIO KoMIaca, HallpaBjeHUE Ha IOT.
ITocne »TOrO0 HYXHO COIMOCTaBUTh CTPEIKY KOMIAca, YKa3bIBAIOIIYIO IOKHOE

HampasJIeHUE, C HYJCBOW OTMETKOW NepeABKHOM 1Kaisl (PucyHok 1.13).
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Hanpasnenne
Ha CNYTHHMK A

Pucynox 1.13 Pucynox 1.14

Jlanee, ompenensieTcss MO BHU3UPY KOMIIaca, Kakoe OyneT HalpaBjeHUE Mpu
azumyte 185 rpamycoB. OTo m Oyner HampaBieHHME Ha MCKOMbIM crnyTHHK. Ha
n300pakeHUN, OHO YKa3aHO KpacHoU crpenkoit (Pucynoxk 1.14).

['nsaas yepes3 BU3Mp KomIlaca B IJIOCKOCTH TOPU30HTA, HEOOXOAUMO BBIOPATh
OAXOASIIMN opueHTup. Hanpumep, Haxosdieecs Ha 3eMiIe 1€PEBO, IIEKTPUUECKAN

CTOJIO, OKHO JIOMa, H T.JI.

w E

Eutelsat 354,368

Pucynok 1.15

B nporpamme Satellite Antenna Alignment, ecTh BO3MOXHOCTb BU3YaJbHO
ONpENEIUTh HANpPAaBICHUE HA HYKHBIA CIYTHUK. OTO IIOKAa3aHO Ha JuarpaMme
(BkJIagKa «A3UMYT Ha COJHIE»), KOTOpas pacroJioKeHa BbIIIE OKOIIKa BbIOOpA
cnytauka (pucyHok 1.15). HampaBnenue Ha BBIOpaHHBIN CIIYTHHUK, 37I€Ch YKa3aHO

KpacHol nuHHel. TakuM 00pa3om, eciii MOCMOTPETh Ha aHTEHHY CBEpPXY, TO OHA

13



OyZeT HallpaBJIeHa TakK, Kak Moka3aHo Ha pucyHke 1.16.

HAMPAENEHKE
HA CMETHHE, S

" 9rorn 20HEl 0XEATA

Pucynok 1.16

Hamnpasnenue 3epkana CyTHUKOBOW aHTEHHBI B BEPTUKAIBHOU TNIOCKOCTH.
HakiioH ciyTHUKOBOM aHTEHHBI, HAIIPSIMYIO 3aBUCUT OT €€ uaMeTpa U GopMbl
U JUIS TOTO YTOOBI BBIYHCIUTH ATOT HAKJIOH, HEOOXOIMMO MPOHM3BECTH PacyeT IO

crenuaibHbIM opMyIiaM.

| Antenna Look Angles | Sun's Azimuth | Offset Antenna | Obstacles | Report | Transponders | Information
Antenna Width (mm): .
@) Offset angle: 33,56 © P
500 [¢) Satelite elevation angle: 35,565 °© s
Antenna Height (mm): Expected measured antenna: 92,01° /.,."
—1 Satellite Al
600| S :
v 36,0°E - Eutelsat 36A,36B; Azimuth: 185,191 © Elevation: 35,565 © v
e e e S e e '0'.
+ T Rffset 1 _ .
Antenna e 5
Height e 0
{mm): oA e
600 Offset ‘ e
Antenna * [Expected
| measured e
antenna: i 4
- Satellite
92,01 ?,f' elevation
- e angle:
Offset ™. 35.565°
e . . B T T SO
Antenna Width (mm): =
500
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Pucynoxk 1.17

Opnako asis 00Jier4eHus: TpyAa MO YCTAaHOBKE CITYTHUKOBON aHTEHHBI MOYKHO
BOCIOJIB30BaThCs cooTBeTcTBYIomMM [10. [{ns onpeaenenus yria HakJOHa aHTEHHBI
BOCHoJIb3yeMcs nmporpamMmmoint «Satellite Antenna Alignmenty.

B okHe BBIOOpa CIyTHHKa, YCTaHaBIMBAETCS TOT, Ha KOTOpBIM OyaeT
MpOBEJCHAa HACTPOIlKa CIyTHUKOBOW aHTeHHBI. [[ns mpumepa BbIOpaH CIYTHUK
Eutelsat 36 (Pucynok 3.17).

[Ipu 3TOM HEOOXOIUMO BBICTABHTH pa3MEphl 3€pKajda AHTCHHBI, B SYCHKU

«IIIupuHa aHTEHHB», U «BBICOTAa AHTEHHBD», KaK MOKAa3aHO HAa pUCyHKe 3.18.

Antenna Width (mm):
500

Antenna Height (mm):

600|

Offset angle: 33,56 °
Satellite elevation angle: 35,5652
Expected measured antenna: 92,01°

Satellite

)

<)

36,0°E - Eutelsat 364,36B; Azimuth: 185,191 © Elevation: 35,565 ©

Pucynok 3.18

Taxum oOpa3om, eciu MOCTaBUTh CITyTHUKOBYIO aHTEHHY CTPOTO BEPTUKAIBHO,
TO OT TOW MO3ULIUH, 3ePKAJIO aHTEHHBI HEOOXOAUMO OTKJIOHUTH Ha 2 Tpajyca.
B KOHCTpYKIIMU CITyTHUKOBOW aHTEHHBI, MIOJBEC YCTPOECH TaKUM 00pa3oM, UTO

3CPKAJIO aHTCHHBI, MOJKHO PAaBHOIICHHO KaK IIOJHHMATh, Ta U OIIYCKATh HAa OJWMHAKOBO

MakcUMaJIbHBIN yroJ (Pucynok 3.19).

15



Pucynoxk 3.19

Taxkum 00pazom, ocnmadsisi COOTBETCTBYIONIUE OONTHI, MOXKHO IPOW3BOIUTH
PETYJIMPOBKY 3epKalia aHTCHHBI, KaK 10 a3UMYTY, TaK U 0 YTIIy MeCTa, KaK ToKa3aHo

Ha pucyHke 3.20 [17].

perynMpoBKa 3epKana
no yrny mecta

P

/

perynMpoBHa 3epHana

no asumyTy

3epKano
aHTEHHb
CTAHKN
MY MAONALUWOHHAR NeHTa

HOHBEpTOP

Habene

HPOHLITEHH aHTEeHHB

Pucynox 3.20
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YcTaHoBKa NpeBapUTEIbHBIX HACTPOCK U3MEPHUTEIHLHOTO 000pYyI0BaHUS TpU
YCTAaHOBKE W HACTPOMKE CIyTHUKOBOM aHTeHHBI. l[locie Toro, kak ompejerneH
MPUHUMAEMbII CIyTHUK, HEOOXOAMMO TMPOBECTH YCTAaHOBKM B pecHBEpe is
ornpe/eeHus BelaTeIbHbIX TPAHCIIOHICPOB.

CryTHUKOBBIM TPAHCIIOHAEPOM Ha3bIBAETCS MPUEMOIIEPEIatoIIee YCTPOICTRO,
dopMmupyroliee  mepegaBaeéMblii CUTHAJl € ONPEACNIEHHBIMH  OCHOBHBIMHU
napameTpamMu. TakuMH [apamMeTpamMu  SBJSIOTCS  Hecyllas 4acTtoTa, BH
MOJIAPU3AIIU, CUMBOJIbHAS ckopocTh (SR - Symbol Rate) - mim komoBast CKOpocTb;
koppekius ommnook (FEC - Forvard Error Correction), Bua KoAUPOBKHU (€CIIU CUTHAI,
3aKOIMPOBaH).

Bce stm mapameTpsl MOKHO HAWTH, HCHOJIB3Ys HANPUMEDP OHJIAMH CEPBUC
Lyngsat. Ha pucynke 3.21 npuBeneH ¢pparMeHT TaOIHUIbI TPAHCIIOHIEPOB, KOTOPHIE
UMEIOTCsl Ha OopTy criyTHUKa Eutelsat 36. JlanHble mapaMeTphl 3aHOCSTCS B PECHBED
IIPU €r0 YCTAHOBKE JJIA MPUEMa JaHHOTO COYyTHHKA. Tak Kak MHTEep(enchl peCUBEPOB
pPa3IMYHBIX THUIIOB W IPOU3BOJUTENEH OYEHb CHJIBHO PAa3HATCA, TO 3/1€Ch HE

MIPUBOIATCS.

Hecywasa yactota, nonapusaums Kpyrosas nesas 3akpbliTble kKaHanbl ¢ koguposkon DRE-Crypt

OTKpbITbIE KaHanbl 6e3 KoANPOBKK
CuMBOnbHas CKOPOCTb

MpoBangep BewaHus

BelyaHune Ha pycckom s3blke

=

‘ "Tpukonop TB"

MSwnONOPMe

exset 5.5 131229
DRE-Crypt
S 3 303 [40S R

400 401 O2R

DVB-S
KoMnanum " 27500-3/4 253-310 Onacila

"Cow3"
121:303 L Top Shop TV Poccua
p 31

Poccuna Paawo Bockpecenne
e NRJ Mockea
MeTopaano Mockea
[Paano Romantika
"IOmop FM"

W

30 4143 R

32 4200 R

s e e e e )
,

Pucynok 3.21
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Bxitouenue 1 HaCTpoiKa peCUBEPOB MPOU3BOAUTCS CTPOTO B COOTBETCTBUU C
UHCTPYKIIMEH 10 OKCIUTyaTallud Ha JaHHOe YycTpoiictBo. WHCTpykuus 1o

OKCINTyaTallu pCCUBEPa BbIAACTCS IMPCACTABUTCICM J'Ia60paT0pI/II/I.

34 HOp}I,ZIOK BBIITOJIHCHU L J'Ia60paT0pHOI‘O HCCICOOBaHUA 110 ITOAKIIOYCHHUIO 1

HAaCTPOMKE CIIyTHUKOBOW aHTECHHBI

AHTEHHas CUCTEMA YK€ HAXOJUTCSA B COOpE U 3aKpErUieHa Ha METAITMYECKON
CTOMKE BBICOTOM 2 MeTpa. TakKe Ha aHTEHHE YK€ 3aKPEIICH KOHBEPTEP, K KOTOPOMY
MOJKJIIOYEH OTPE30K Kadens JJIMHOM 2 MeTpa ¢ F-KOHHEKTOPOM Ha KOHIIE.

[Topsinox paboTHI:

['pynma cTyeHTOB pa3essieTcss Ha HECKOJIBKO (2-3) moArpyIIIL.

[Ipon3BOANTCS BKIIOUEHUE U HACTPOMKA PECUBEPOB KAXKIONW W3 MOJATPYIII
(pecuBep BbIOMpaeT mpenojaaBaTeib). [locae HACTPONUKU pecUBEPHl OTKIIOYAIOTCS U
JIOJKHBI OBITh BKIIFOUEHBI TOJBKO MOCIIE MOAKIIOYEHUS K aHTCHHE.

[lepBas moArpymnmna cTyAeHTOB TOTOBUT OJaHK OTUYETA MO MEePEUHIO CITyTHUKOB,
KOTOPBIE OMNPEAEISIET IMPENOJaBaTelb — BO3MOYKHOCTh IMPUEMA, 30HBI MOKPBITHS,
HAaCTPOMKHU TPAHCIIOHJIEPOB U T.A. U ONPEACISIET M3 ATOTrO NEPEYHs CIYyTHUK, Ha
KOTOPBIN noarpymnna OyJeT HacTpauBaTh aHTCHHY.

B 310 Bpems BTOpas moArpymmna Npou3BOAUT YCTAHOBKY aHTEHHOW CTOMKH C
MMOMOIIBIO CIIEIUATBHBIX XOMYTOB (XOMYThI 1 MOHTaXKHbIE HHCTPYMEHTHI BBIJAIOTCS
peACTaBUTEIIEM JIA0OPATOPHUN ).

[IpenogaBarens omnpenensier MOArPyIIly, KOTopas AJisli HACTPOMKHA aHTEHHBI
Oynaer wucmonb3oBath mnpuoop «Satfinder» wu moarpymmy, KoTopas Oyxaer
ucrnoip3oBath npubop «Openbox». Ilopsaok TOpoBemeHUS  HACTPOHMKH €
MCIIOJIh30BAaHNEM JJAHHBIX MTPUOOPOB TMOKAa3aH Jajee.

B 3aBucumMocTM OT TOro, Kakod U3MEPUTENBHBIM mnpubop Oyaer
WCIIOJIh30BATHCS JIJII HACTPONKMA aHTEHHBI, K HEeW mpucoeauuserca wim «Satfindery

uin «Openbox». [Ipu padore ¢ Satfinder-om, k HeMy Takke cieAyeT MOAKIIOUUTH
18



Ka0enb, Beayluil K pecuBepy. PecuBep B MOMEHT COETUHEHHs C aHTEHHOW JOJDKEH
HaXOJUTHCS B BBIKIIFOUEHHOM COCTOSIHUU.

[IpousBoauTCs HACTpOIKa (MIPUCTPEI) AHTCHHBI

[ToBopaunBaemM aHTEHHY BBEPX M HAJEBO JO yIOpa, OTHICKMBAs HAWBBICIIUI
YpOBEHb CUTHAJa, TOTOM MEIJIEHHO MOBOPAaYMBaEM 0 yIopa Hampaso.

Ecnu curnan eme He HaiiJieH, OIyCKaeM YCTPOMCTBO IO Kpernexy Ha 2MM-3MM
(Kpemexx TapenKkyd OCHAIEH OTMETUHAMH C IH(paMu, 4TO MO3BOJSET Oosee yao0HO
«MPUCTPENMBATEY aIIapaT) U MOBOPAYMBAEM 0 yIIOpa HAJIEBO.

[ToToMm omyckaeMm Tapesky €Ilie HHKe, IoBopadyuBaeM A0 ynopa. Tak nenaem,
MOKa HE MOSIBUTCS] YETKUI CUTHAJL.

[Tocne 3TOrO 4yTh ONMyCKaeM M aKKypaTHO MOBOpPAYMBAEM BIIEBO, HAOJIOIaeM
3a U3MEHEHMSIMM KAayecTBa CHrHaja. EciiM OHO yMEHBIIMIIOCH, TOTJIa BO3BpAlllaeM
TapesKy B UCXOAHOE MOJIOKEHUE.

[ToToM MOHEMHOTY TOBOpPAYMBAEM €€ BIIPABO, CMOTPUM Ha YPOBEHb CUTHAJA.
AHQJIOTUYHO TIOJHMUMAEeM M OIyCKaeM aHTeHHY. lIpoliecc IOCTUPOBKU aHTEHHBI

NOKa3aH Ha pucyHke 3.22 [18].

o / /
S / / /
/ 7 /

/
A

// /" OXVIAEMOE
HAMPABIEHVE
HA CYTHUK

/‘
/
[ ¢
Ty
[ 7
/7

Pucynok 3.22

[Topsimok 3aTspkKKM OOJITOB M Traek IoJiBeca CIIYTHUKOBOM aHTeHHbI. Kak
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TOJIbKO, YPOBEHb CHTHaja OyJIeT CaMbIM MaKCHMaJbHBIM, HEOOXOIWMO 3aTSHYThH
KpeTe)KHbIC BUHTHI. J[eaTh 9T0, HaZ0 ¢ OCTOPOKHOCTHIO, TAaK YTOOBI HE COUTH paHee
MIPOBEJICHHYI0 HACTPOMKY CITyTHHUKOBOW aHTEHHBI. JKenaTeabHbIN MOPAIOK 3aTSHKKU

rack u OOJTOB yKa3aHbI Ha pucyHkax 3.23. u 3.24.

Pucynok 3.23 Pucynoxk 3.24

3aTsHKKy Kpeneka (rack, 00JITOB), MPHKUMAIOIINX CaM TI0JIBEC K TPyOe OIOpHI,
JKEJIAaTeJIbHO MPOBOAUTH OJHOBpPEMEHHO. Tak Kak, OJHOBPEMEHHO caenaTh 3TO
MPAKTUUYECKH HEBO3MOKHO, TO MPOU3BOJUTCS 3TO CIEAYIOIIMM 00pa3oM. 3aBepHYIIU
Ha OJIMH, MT0JI 000POTa MEPBYIO raiiky WM OOJIT, TOTOM TaK K€ BTOPYIO, U TaK Jlajee.

B nepBom Bapuante (pucyHok 3.23), 6oJiee moapoOHO, TOPSIOK 3aTSKKHA TaeK
TaKOB - 3aKPy4YMBAEM Ha OJIUH, WU TI0J1 obopoTta 1 - 2 - 3 - 4, motom onsith 1 - 2 - 3 -
4... ¥ TaKk TOKa He OyJaeT MpWXKaT MOJABEC K OMOpe C JOCTaTOYHOM IKECTKOCTHIO.
BonTel, uiau BUHTHI ¢ TailkaMyd BEPTUKAIBLHOTO XOJa TojBeca (5), 3aTsaruBaroTcs B
MOCJIEAHIO ouepe/ib (Tak K€ MooYEepeHO Ha OJIUH, 10T 000poTa).

Bo Bropom BapmantTe (Pucynok 3.24), mocne 3aTsDKKH Kpereka IMojBeca K
OMope, CHayajga 3aBUHYMBAEM JIO YIOpa BHHT C Takol 2 (KOTOpBIA CTONOPUT
BEPTUKAJILHBIN XO/]I ITOJIBECA), a Y)KE€ TTOTOM 3.

Bo Bpemst 3aTspKkM raek BeAETCs NMOCTOSHHOE HaOJI0JeHHE 3a MOKa3aHUSIMU
MHAMKATOpa CUTrHaja. Eciu ypoBeHb HEMHOTO YIAJET, CJIerKa OTKPYYHBaeTCs Taika,
KOTOPYIO KPYTHJIM B 3TO BpeMs, M IOCJE 3TOT0 TaK € MOCTENEHHO 3aTATMBAETCS

apyras. Heobxoaumo 1oOuThCs, yTOOBI, KOTJA IMOABEC ObUT HAAEKHO 3aKpEIUIeH,
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YPOBEHb CUTHaJa OCTAJICAd HA TOM K€ MAaKCHUMaJlbHOM YPOBHE, KaK U 10 MPOTIKKHU
raex.

Ecnu nonyuunocs novimate curHan Ha 40% , TO 3TOro BCE K€ HEIOCTaTOYHO,
MMOCKOJIPKY C JaHHBIM KOJWUYECTBOM TIPOIEHTOB MAaJCHIMA MOXKIb OO BETEp
CMOXXET 00O0pBaTh MPOCMOTp TejekaHanoB. [loMHMO mpodero Ba)KHO CJeNaTh
NpaBUIbHBIA Pa3BOPOT KOHBEpTEpa B KOHBEPTOpOAEpKaTesie sl TOro, 4TOObl OH
MoTay B MOJISIPU3AIAI0 CUTHAJNIA CO CITyTHHUKA. UTOOBI YBEIWYUTh KaueCTBO CHUTHAJIA
HaJ0 IOBOpPAYMBATh KOHBEPTEpP BHAyaj€ MO, a MOTOM — MIPOTHB XOJa YaCOBOMU
CTpPENIKM, KaK NOKAa3aHO Ha PHUCYHKE 3.25, W IpOCHEOUTh, B KAKOM IOJIOKEHUU
KauyeCTBO CUTHaJIa moBbImmaetcs| 18].

Pexomenayercs Takxke MpUOIU3UTH KOHBEPTOP K MOBEPXHOCTH 3€pKajia, a
MOTOM OTJAJUTh, KaK MOKa3aHO HAa pUCyHKE 3.26. DTO Takke OyJleT CKa3bIBaThCs Ha
KauecTBe curHaia. OJQHaKo, KaK NpaBWUJIO, IJMHA KPOHIUTEWHA OT LIEHTPAIBHOTO
KOHBEpPTOpa IMOAOTHAHA MO JJIMHE. XOpOIIMM KayeCTBOM CHTHaja SBISETCS

nokaszaresnb B 65%-70%, pukcupyeMblii Ha pecuBepe.

9

Pucynok 3.25 Pucynok 3.26

Jlns mpuema curnana Tpukomop TB u HTB+ HeoOxomumocTtd U3MEHSTH
MOJIOKEHUE KOHBEpTepa HET. MOXXHO OCTaBUTh €ro B CTPOr0 BEPTUKAIHLHOM
MOJIOKEHHH.

[Tocne 3Toro HacTpoyka 3epKaja CyTHUKOBOW aHTEHHBI HA HY’KHBIA CITyTHUK
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3aBCpIIACTCA.

ECJII/I, IIPOCKaHUpPOBaAB BCCh YYaCTOK, CHYTHHKOBBIﬁ CHMIrHall TaKk MW HC

ITOsAABHIICA, H€06XOI[I/IMO BO3BpalllaTb aHTCHHY Ha UCXOAHYIO ITIO3UIHIO, U IIOBTOPATH

BCIO TIPOIIETyPY 3aHOBO.

Ha JaHHOM JTalIc HaCTpOﬁKH CHYTHHKOBOI;'I AHTCHHBI, OYCHb 4YaCTbIMH

OIIMOKAMU OBIBAFOT:

3epKaJio CITyTHUKOBOW aHTCHHBI IIEPEMEIIAIOT CIUIIIKOM OBICTPO, M CaM
pecuBep MPOCTO HE yCreBaeT 00padoTaTh CUTHAJ CO CITyTHUKA (TO €CTh,
JaHHBIE, KOTOPHIE HECET ATOT CUTHAN).

OMYCKAIOT 3€pKaJIO CIIyTHUKOBON aHTEHHBI CIUIIKOM OOJIBIIMMU IIaraMHu.

ECJ'II/I, IIpyu IIOUCKC CIIYTHHKOBOI'O CHI'HaJIa, CACJIIAB HCCKOJIBKO IIOIIBITOK,

CHUTHAJI TaK U HC ITOABUJIICA. Tor):[a BO3MOZKHBI CJICAYIOIIHUC OIIMOKHU 1 HCIIOJTaaKM:

1.
2.

9.

BBeneHHBIN B HACTPOMKAX peCUBEpa TPAHCIIOHAED, HE IEVUCTBUTEIIEH.
Curnan, uaymuid ¢ BBIOPAHHOTO CIYTHHKA, HE MOKPBIBAET KOOPJIWHATHI
BAILIETO HACEJIEHHOTO NyHKTAa. To €ecTh, HE NpOBEpEeHa KapTa 30HBI
MOKPBITHS BRIOPAHHOT'O CITyTHHUKA.

B HacTponkax pecuBepa HENPABUIBHO BBICTABJICHA IOJAPU3ALUS
CIIyTHHUKOBOTO CUTHAJIA.

Mexnay CHOyTHHKOM W CIIyTHUKOBOW aHTEHHOM HET 30HbI MPSIMOU
BUIUMOCTH. Hanpumep, momexoi MOTYT OBITh COCETHUM JIOM HJIM CTOSIIIEE
PSAIOM C JOMOM JIEPEBO.

HermnpaBunsHO MOAKITIOUEH KOAKCUANBbHBIN KalOeab K pecuBepy (HE K TOMY
THE31Y).

Ha criyTHUKOBYIO aHTEHHY YCTAaHOBJIEH KOHBEPTEP, KOTOPHIN HE MOAXOINAT
10 YaCTOTHOMY JWaIa3oHy, WX BUAY MOISPU3ALIH.

JlnaMeTp CIyTHHUKOBOW AHTEHHBI, CIMIIKOM MaJl JJIs MpPHUEMa CHUTHaja C
JAHHOTO CITyTHHKA.

B coeanHuTETEHOM «pa3beM-KOHEKTOPE» KOAKCHAIBHOTO Kabess, KpOTKOe
3aMbIKaHUE (BOJIOCOK OIJIETKH KaOesis Mmomnal Ha CPEHIO0 KUY ).

HenpaBunsHo BeiOpaHa 30Ha MoucKa (BRIOpaHO HEBEPHOE HATIPABJICHHE).

10. KonBepTtep, Ha CBOEM Jiepkaresnie, CTOUT KPUBO (MMOBEPHYT BOKPYT ocu «I -
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oOpa3Horo» aepxareis B 00k). B nmpuHIune, B TakoM HOJOKEHUU NPUEM
BO3MOXEH, HO €CIIM MOIIHOCTh CHTH&JIa C JAaHHOTO TPAaHCIIOHJEpa
JOCTaTOYHO cyiabas (A mpuemMa Ha JAMAMETp Ballleil aHTEHHbI), TO U
oWMaTh ero OyAeT TpyAHO.
11. CnyTHUKOBBIM KOHBEPTEP WIIM PECUBEP, BO3ZMOKHO HEUCIIPABHBI.
Ilocne mpoBeneHUsT YCTAaHOBKM M HACTPOWKHM AHTEHHBI, IEpBas IMOATPYIIa
MEPEeXOIUT K MpakTuueckoil padore Bo BHyTpeHHEeM aBope CKD MTYCU , a Bropas

— K opopmiieHHnI0 oTUeTa B ayauTopuu 216.
3.5 Meroauka npoBeneHus FOCTUPOBKHA aHTEHHBI HA CITyTHUK
Hacrpoiika ciyTHUKOBOW aHTEHHBI TIpH moMoIu npudopa SatFinder.
SatFinder («cryTHUK»-«HCKaTEIb»)— 3TO YCTPOMCTBO Jii HACTPOMKH

CIIyTHUKOBOU aHTeHHbI. BHelHu BUJl nHAMKaTopa HacTpoiiku SatFinder mokasan Ha

pucyHke 3.27.

pecueep

Beixog Ha
KOHBEPTOP

e la YPOBHA CurHana
Pucynoxk 3.27

JlanHas Moxenp MMEET 3BYKOBYHK) CUTHAIM3ALUUI0 HAIUYUSA CIIYTHUKOBOTO
CUTHAJA, PETYJIATOP YYBCTBUTEIBHOCTH, MHAUKATOP BUIA TOJIAPU3ALMUA U UHIAUKATOPD
HaJlM4yus CUTHAaJIa yIpaBJeHUs Tuana3oHaMu KoHBepTopa «22 KHzy.

JlaHHbI TIPUOOP TMO3BOJISIET 3HAYMUTENBHO YIPOCTUTH 3ajady IO HACTPOWKE
AHTEHHBI B CIIEAYIOLIUX CIyYasX:

1. Ecnu cnmyTHHKOBasi aHTEHHA YCTAHOBJIEHA B TPYAHOAOCTYIIHOM MECTE, TO

JOBOJILHO CJIO)KHO Pa3MECTHTD PSZIOM C Hell IEpEHOCHOM TeJIEBU30pP U PECHBEP
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2. CymecTByeT HEOOXOOUMOCTb TOJBEACHUS DSJEKTPUYECTBA K MECTY
HAaCTPOWKH, a 3TO HHOIZAa MOXET MOTPeOOBaTh HECKOIBKHUX JECITKOB METPOB
YJIMHUTEIBHOTO MTPOBOAA.

3. 3uMoil, mpu MHHYCOBOW TemrepaType, HaCTpOeuUHas ammapaTypa MOKET
BBIUTH U3 CTPOSl H3-3a MEPEOXJIAKICHMS, TaK KaK W TEIEBU30pP, U PECHUBEP
npeaHa3HaYeHbl U1l padOThl B TOMEIICHUH NPYU KOMHATHOM TeMIeparype.

Opnnako npu ucnonb3oBannu SatFinder ecTh 1 HeTOCTATKH:

1. PesynbTaT npoBeJEHHON HACTPOIKU HE BUJIEH CPa3y.

2. He uckiroueHa BO3MOKHOCTh HACTPONKHY HE Ha TOT CITyTHHK.

[logxiroueHEe M UCHOJIB30BAHUE MHAMKATOpPA CUTHANA JTOCTaTOYHO IPOCTOE.
IToakIFOYeHHBINM K KOHBEPTOPY CIIyTHUKOBBIN PECUBEp OCTAaeTCs Ha mecre. B cerb
€ro IOKa TOKE BKJIIOYATh HE HYKHO.

Mepsl npenoctopokHocTu! Mexly KOHBEPTOPOM M PECHUBEPOM IOCTOSHHO
IIPUCYTCTBYET HEKOTOPBIM MOTEHIMA] Pa3HOCTHOIO HaIpsDKeHUA. B cBA3M C 3THM,
4TOOBI M30€XaTh MOJOMKH KaKOro-JIn0o YCTpPOWCTBA, MOACOECIUHATh U OTCOECIUHATD
KOaKCUaJIbHbIN KaOeiab HEOOXOJUMO TOJBKO MPU BBIKIIOUEHHOM U3 CETU PECUBEPE,
TaK KaK IIPY NPUKACAHUU IITEKEPA K PA3bEMY MOKET BOSHUKHYTh pa3psiiHas UCKPA.

Nunukarop SatFinder mogkitouaeTcss K CIyTHUKOBOW aHTEHHE C TOMOIIBIO
OTpe3Ka HACTPOEUYHOTO Kabesisi, UMEIOIIEr0 YCTaHOBJICHHbIE Pa3beMbl-KOHHEKTOPHI €
nByx ctopoH. Kabenb He JOJKEH OBbITh CIMIIKOM JIJIMHHBIM, HHA4YE HEYJI00HO OyAeT
pabotathk. OntumanpHas JmmHa — 0,5 — 1,5 meTpa.

SatFinder ycranaBnuBaeTcsi MEXy PECUBEPOM U KOHBEPTOPOM B TOM MECTE,
rae OyIeT MpOBOAUTHCA HACTPOMKA, TO €CTh B HEMOCPEACTBEHHOM OJIM30CTU
aHTeHHbl. Paszpem ¢ Hagmucbto LNB HyxeH mid NOAKIIIOYEHHS HACTPOEYHOTO
kalensi, UAYIIEr0o K aHTeHHe, a pa3beM C Haanucblo «REC» — nna kabGens,
coequnstomero SatFinder ¢ pecuBepoM. Cxema Takoro MOJKIIOYEHHs MOKa3aHa Ha

pucyske 3.28.

24


http://www.sputres.ru/?page_id=3142

Mecmo ycmanoBxu Momeuenue, 20¢

cnymuuxoboil naxooumca
AHMEeHHSI CHYMHUKOEBLI PECUSED

M\

Koneep- \
mo\p Pecusep
& \
B -
) . J
7 S ) .
Hacmpoeunwbii MocmonnKeni
Kabenv xaGenv
Pucynok 3.28

OOparute BHUMaHUE, YTO WHIMKATOP CHTHaja HEOOXOAMMO Pa3MECTUTh 3A
3€pKajiOM CITyTHUKOBOM Tapeiku, YTOOBI 3aIllIUTUTh €r0 OT 3JEKTPOMArHUTHBIX BOJIH,
KOTOpbIe OyAyT OT He€ oTpaxarbcsi. CIIyTHUKOBBIM CUTHAJ, OTPAXkasich OT AHTEHHBI,
MOYET BbI3BAaTh XaOTUYECKUE MTOKA3aHUs YCTPOICTBA.

Tonpko mocne noxakmoueHuss SatFinder k aHTeHHE BKIIIOYAETCS PECUBED.
3aTeM MNpPOM3BOAUTCS YCTAaHOBKA U HACTpPOWKA pecHBEpa Ha JIEUCTBYIOLIHIA
TPAHCIIOHJEP, KOTOPBIA HAXOIWTCS Ha HacTpauBaemMom cnyTHUKe. IlepeueHb
aKTyaJIbHBIX paO0YuX TPAHCIOHJIEPOB Ha Psijl MIUPOKOPACIIPCTPAHEHHBIX CITyTHUKOB
MOXHO HaiiTh, Hampumep, B [19]. [ns mydiiero pesyjbrata PEKOMEHAYETCS
BBIOMPATHh TOT TPAHCIOHAEP, KOTOPBIA TPAHCIMPYET HECKOJIbKO KaHAJIOB, TaK Kak
nmapamMeTpbl TaKOTO TPAHCIOHAEpa OOBIYHO HE MEHSIOTCA WM MEHSIIOTCS OYeHb
penko. Ilociie 3Toro pecuBep OCTaeTcs BO BKIHOYEHHOM COCTOSIHUM. BHENIHWN BHI

MOAKIIOYEHHOT0 Mprubopa mokas3aH Ha pucyHke 3.29.
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Pucynoxk 3.29

[Tpuniun pabotel nHAMKaTopa curHana SatFinder mocraTtouno mpocroit. [pu
BKJIFOYCHUM MUTaHUsI pecuBepa, Hanpsokenue (13 B umm 18 B) umer na konBeprop,
npudeM SatFinder Takke BKIIOYaeTCs M HAUMHAET padoTarh. Ha mpubope BKIIFOUHATCS
MOJCBETKA CTPEJIOYHOIO WX KUJKOKPUCTATUIMYECKOTO UHIUKATOPA.

[locne  BxmrodeHuss mpubopa, HYKHO C  TOMOINBIO  peryasTopa
YyBCTBUTEJIBHOCTH IOCTABUTh CTPEIKY HHAWKATOpPA WM MOJIOCY XK-MHAUKATOpA
MIPUMEPHO HAa OT OJHOM TPETH 10 MOJIOBUHBI IIKaibl. Eciv mpu TakoMm YypOBHE
YYBCTBUTEIBHOCTH YCTPOMCTBO HAUYMHAET MHUILAThH, TO HY)KHO €Il HEMHOI'O YOaBUTh
YyBCTBUTEIBHOCTb, 1O TE€X MOP, MOKA 3BYK HE MPEKPATUTCSI.

[Ipy U3MEHEHUM BEPTUKAIBHOTO U TOPU30HTAIBHOIO TIOJIOKEHUS AHTEHHBI B
HalpaBJC€HUU HAa CIYTHUK HWHIUKATOp OyJeT OTKJIOHATHCS Ha MaKCHUMalbHOE
3HaueHue (3alIKaiuBaTh) a 3BYKOBOM MHAMKaTOp OyaeT Hu3gaBaTh MaKCHUMAaJbHO
IpOMKHI curHaia. B »ToMm ciyyae HEOOXOIMMO YMEHBIIUTh YYBCTBUTEIBHOCTD

npubopa peryiastTopoM ypoBHsS. W Takum o00pa3oM NpPOM3BOAMTH 3TY OMNEPALIUIO
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UKIUYECKH, TIOKa HE J0ObEeMCs TaKOTO TOJIOKEHUS CIIyTHHUKOBOW AHTEHHBI, TpU
KOTOPOM HWHAMKATOp YK€ He OyIeT yXe HU3MEHATHCA B CTOPOHY MaKCHMyMa.
Cunraercs, 4TO aHTEHHA HAIIPABJICHA HA CIIyTHUK U KPEIIE)KU MOKHO 3aTSAHYTb.

Ha »Tom Hactpoiika He okoHYeHa. HeoOXoaumMo omsiTh BEPHYTHCSI K PECUBEPY
U IPOCKAHHWPOBATh BBIOpAHHBIN TpaHcnoHzaep. llpu aToM Hazmo ynOCTOBEPUTHCS B
TOM, YTO aHTEHHA HaCTPOCHA UMEHHO Ha TOT CIIyTHHUK, KOTOPBII HaM HYKEH, IOTOMY
YTO y HEKOTOPBIX TPAHCIOHAEPOB C PA3HBIX CHOYTHUKOB MAapaMETphl HECYyIEH
Y4acTOThI COBMAIAIOT WM OJIU3KU.

[Tocne mpoBeneHus Takoi npoBepku SatFinder MOXKHO OTKIIIOUHTH, a KaOelb,
UIOyIIMA OT pPECUBEpPA HANPAMYK NPUCOCAMHUTHL K KOHBeprepy. Hacrtpolika
OKOHYEHA.

HacTtpoiika ciyTHUKOBO# aHTeHHBI ipu tomotu npuoopa OPENBOX SF-110.

Buemnuii Bua npubopa nokasan Ha pucynke 3.30 [20].

Pucynok 3.30

N3mepurensubiii mpuoop OPENBOX SF-110 npemnna3zHaueH jis HaCTPOWMKH

CIIYTHUKOBBIX aHTCHH W HU3MCPCHHUA IMAPaMCTPOB CIIYTHHUKOBBIX CHUI'HAJIOB. KpOMe
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CIyTHUKOBOTO nuamnazoHa DVB-S/S2 mpubop npunumaer curHaisl U HU(POBOTO
spupnoro TteneBunaeHuss DVB-T/T2, wusmepser ux mnapaMeTpsl U IO3BOJSIET
HACTPOUTH F(PUPHYIO aHTCHHY.

PaccmoTpum  pabory mpubopa OPENBOX SF-110 co cranmaprom
cnytaukoBoro TB DVB-S/S2.

[Tpu Brimouenuu npudopa B pexkume TB DVB-S/S2 Ha skpane BricBeunBaeTcs

MEHIO, IIpeiCTaBlIeHHOEe Ha pucyHke 3.31 [20].

Cnextp Co3seasue use

AR -

A EEAIER\ A B
ChyThike '~ ~Omynama -~ ' Cicrema -

Pucynok 3.31
Kak BunmHo u3 pucynka 3.32, BeiOupaercs crnyTHUK, yactota LNB = 10750
MI'1, TpaHcnoHziep BbIOUpATh >KEJATEIbHO TOT, CUTHAJI OT KOTOPOTO MOXET OBITh
npuHaT, 22 k'l He HyXeH (Tak Kak MepeKioyaTh JUana3oHbl He HaJ0), TUIl OMCKa
— CkaHupoBaHue cyTHUKA, TOJbKO FTA — Briki., B pe3ynbTaTe OyayT NpONUCAHBI B
0a3e muatHble U OecriaTtHeie cepBuchl). Knonkamu F1, F2 M0OXHO BbI3BaTh MEHIO
peIaKTUPOBaHUs CIYTHUKOB U TpaHCHOHAepoB. Briopate CtapT noucka, Haxxate OK

(pucynok 3.33).
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Mouck [pves| GPS [TH]

CnyTHuk (38/94) EUTELSAT 36A/Ku E 36.0
Yacrora LNB 10750

Tpatcnoxpep (1/38) 11727 H 27500

22Ky Buikn,

Tun noucka CxaHupoBaHKe CnyTHHKA

Toneko FTA Beikn.

MouwHocTb:- . - ’ 33 dBuV

0

L :‘v\ % ;A\K:’

3\l
”rzn-

.Pep, CYTHIK %Peu Tﬂ F3 | unep Bxn/Buik Bucrp NOKCK-
Pucynok 3.32
Mowuck ey GFS i)
TB xaHansi 31 Papuo kaHans
$Kunonokaz HD-1
$Kunonokas HD-2
$Ena HD
$Wckywenune HD
$HD Life
1 EUTELSAT 36A/Ku 11727 H 27500 ...OK
2 EUTELSAT 36A/Ku 11766 H 27500 ... OK
3  EUTELSAT 36A/Ku 11804 H 27500 ...
" OREHBOKRC.P®
Pucynok 3.33

Pazgen mento «llouck» ucmonp3yeTcss NIl MOMCKA KaHAJIOB Ha BHIOPAHHOM
CITyTHUKE. AHTEHHA YK€ JOJDKHA OBITh HACTPOEHA Ha MPHUEM C ATOTO CITyTHHUKA.
PaccmoTpum HacTpoliKy mnpuema ¢ TOmyJisipHOM cmyTHUKOBOM mo3uiuu Eutelsat
36A/36B 36.0E na kouBepTop BepxHero Ku anana3oHa ¢ KpyroBoi nojsipusaiuei.

[Tocne okonuanus noucka Haxatb OK, nBaxapl Haxath kHONKy MENU,
Haxxath OK 17151 BeIBOJIa CIIMCKa KaHAJOB, BHIOPATh OTKPHITHIN KaHai, Haxath OK.
JIJist mocTyma K KOJUPOBAaHHBIM KaHAJIaM MOKET OBITh MCIOJIb30BaHA KapTa JOCTYIIa

Conax (B mpommBkax 0e3 Multi CAS) u CAM wmoayns ¢ KapToil JocCTyma.
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Co0TBETCTBYIOIIHE CIOTHI B MPUOOPE UMEIOTCS

Pasnen meH0 «YpOBEHb» HCHOJB3YETCS JUIsl TOUHOM HACTPOMKHM AHTEHHBI U
omnpezaeneHuss xapakrepuctuk curHaia (Pucynok 3.34). TpancnoHzaep MOXHO
BbIOMpaTh. Kak mpaBumio, rpyOas HacTpoiika BBINONHAETCA MO Oojiee CHIBHOMY

CUTHAIIy ¥ TOYHAs — 1o OoJiee ciiaboMy TpaHCIOHEPY.

YpoeeHb — =2
CnyTHUK (38/94) EUTELSAT 36A/Ku E 36.0
Yacrora LNB 10750
Tpaxcnonnep <] (15138) 12226 H 27500 =
22Kry

Beikn
om | .
YPOBEH | -

BER:

Pucynok 3.34

[Tpu BbIOOpe paznena MeHi0 «CHekTp» MepBOHAYAIbHO Mbl BUAUM OOIIMN
CHEKTp BCEX TPAHCIOHAEPOB Ha CIIyTHUKE TOH MOJSpU3aluu, KOTopas ObLia y
KaHaJ1a, KOTOPBII MBI IPOCMATPUBAIM MEPE]] NTepeKIoueHneM B MeHIo «Criektp». Ha
MEepPBOl MPOMEXYTOUHOM YACTOTE OT 3TOrO TPAHCIOHAEpa OYyIeT HAXOAMTHCS U

Kypcop (CHHsISI BepTHUKaJIbHas JTUHUS ), KaK MMOKa3aHO Ha pUCyHKe 3.35.

Level: Macwrab-

Spectrum: APY-fft

1190 1310 1430 1790 1510 2030 2150
Kokey : 2150 Wupuua : Full
13/18V : 13V VL-Ku :11900 Power : 35dBuV

wqacmra F2  MMonoca L'E3 Upann m%xaar
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Pucynok 3.35

Hns Uudokanana (tpancnonaep 11900 R) mpomexyrodynass yactoTa OyaeT
paBHa 11900-10750=1150 MI'u. Ha skpaH MOKHO BBIBECTH M CHEKTP OTACIBHOTO
TpaHCIIOHENepa, €ClIM Haxarh KHOnKy F1 ¥ yka3zaTh HaudaabHYyI0O U KOHEYHYIO
Y4acTOTY U3MEPSIEMOTO CIIEKTPa, BEIOPAB YACTOTHI C YUETOM MOMAaHUS MEXITY HUMHU

MHTEPECYIONIEH 4acTOThI (PUCYHOK 3.36).

Level: Macwrab-

Spectrum: APY-fft

PenaktuposaHue yacrorsl

1200MIMy

Ormena

1100 1110 1120 1130 1140 1150
Havano : 1100 Koney : 1200 Texyw. : 1150 Wwupuna : 100
0/22K : Off 13/18V : 13V -Ku 111900 Power : 39dBuV

“Hacmra F2  MNonoca F3 TOann m&xaav

Pucynok 3.36

Ecnu nHaxate kHonky F4 3axBaT, TO mosiBUTCS peanbHas HHPOpMaUus O

TEKYIlleM TPaHCIOHAepe (TaM rae HaxoauTcs Kypcop) (pucyHok 3.37).

Level: Macwrab-

Spectrum: APY-fft

Yacrora M4 1150 MHz
Cropoctb 27499 KSis
m 11900-V-27499
CnyTHuk

1120 1130 1140 1150 1160
Havano : 1100 Koney : 1200 Tex Wupuwa : 100
0/22K : Off 13/18V : 13V / )} . 39dBuV

“Hacmra F2. | Monoca F3 |oain

B4 3axear
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Pucynok 3.37

Eciu x mpubopy noaximodeHa USB-daemnt naMsath, To MOKHO Ha)XaTh KHOIIKY
F3, Torna Ha Hee COXpPAHUTCS CHUMOK TEKYIIETO 3KpaHa CO CIIEKTPOM.
Paznen mento «Co3Be3ue» MOKa3blBACT KOHCTEIUISIUMOHHYIO JUArpaMMy s

TpaHcnioHaepa DVB-S2, kak noka3aHo Ha pucyske 3.38.

CozBezgue |oves| GPS =)
s 8PSK

: BER:0.00E-7

FEC:3/4

CIN:12.5d8

MER:12.3dB

a |

37.7dBuV

ﬁ Cnucok TN 'q)-g,,' YpoBeHs F3 |oain .
Pucynok 3.38

Cronben nudp crnpaa Ha KapTUHKE OTOOpaXKaeT MmapaMeTphl CUTHAJA:

— yacrtota, MI'm; (11900, 12130);

— BuA ¢a3el curnana (QPSK, 8PSK);

— BER, koiguuecTBO OMIMOOYHO MNPUHATHIX OWUTOB, pa3feieHHOE Ha oOIiee
KOJIMYECTBO MEpPEJaHHBIX OMTOB, YEM MEHBIIIEC 3HAYCHUE, TEM JTyUIIIe;

— FEC, nmnoka3biBaeT KOPpPEKIHUI0 OMKOOK CHOCOOOM  YHPEKIEHUs,
WCTIONB3YETCSl JJI WCIPaBICHHUS OUIMOOK MpH Tepenadye JaHHBIX IMyTeM
n00aBIICHUS B OTOK U30BITOYHON HH(POPMAIINH;

— C/N, mnokas3blBaeT COOTHOILIEHHE MEXJIy MOIIHOCTBIO MOAYJIUPYEMOTO
CUTHAJIa W DKBUBAJICHTOM MOIMHOCTH IlyMa TP OJHOM W TOW IKe

MIPOITYCKHOW CITOCOOHOCTH, Y€M BBIIIIE 3HAYCHHUE, TEM JTyUIIIE;
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— MER, noka3siBaeT OTHOIICHHUE OOIIEH MOITHOCTH HACATHHOTO ITU(POBOTO
KaHajga K MOIIHOCTH, MPUXOJAIICHCS B pEealbHOM BXOJHOM CHUTHajl€ Ha
OIIMOOYHBIE TAKEThI, YEM BhIIIEC 3HAUCHHUE, TEM JIYUIIIE;

— mnocneanss mudpa (35,5dBuV u 37,7dBuV) oToOpaxaeT MOIIHOCTh KaHaja.

Pasznen menio USB oTkpeiBaeTcs TOJIBKO MPHU MOJKIIOYCHHON W OMO3HAHHOU

npudbopom OPENBOX SF-110 ¢uem-namsitu. JlocTymHBI MyHKTHI:

— 3anuch PS, ms 3anucu nporpammuoro (PS) motoka npuHrMaemMoro kaHaia,
JUISl OCTAaHOBKM 3allMCU Ha)kKaThb KHOMKY F2 Ha mynbTe ympaBieHUs, WU
kHonKy Crom Ha nynbTe Y

— 3anuck TS-CH, nns 3anucu TpaHCIIOPTHOTO MOTOKA TEKYLIEro KaHama, JJis
OCTaHOBKH 3anucu — KHonka F2 nnu Crom;

— 3amuck TS-TP, s 3anucy TpaHCIIOPTHOTO ITOTOKA BCETO TPAHCIIOHAEPA;

— Meauarieep, IS BOCHPOU3BEACHUS MYJIbTUMEAUNHBIX (dOTO, ayauo,
BUJ€0) (aitiioB, 3aMucanHbIX Ha (remky. Bocnpon3BoauT Bce nmomyisipHbIe
dopmarel. [lns BbIOOpa KaTeropuum MyJbTUMeOua Haxarb KHOmNKy Fl1,
JOCTYIHO TaKXe YNPaBJICHUE BOCIPOM3BEACHUEM C MyJsbTa Y U ¢ maHenu
yIpaBJICHHUS.

— a”aim3 TS, nnsg aHanusa TPaHCHOPTHOTO MOTOKA, 3anucaHHoro Ha USB
¢nemky, BbIOpaTh (aitn Ha dremke ¢ pacmMpeHueM *.ts, CTapTyeT
aHaJM3UpPOBAHUE, 3aTEM MOKHO HaXKaThb KHONKY F2 W BBECTH JaHHBIE
WCXOJd W3 BBIIAHHOM packiaaku, HaxaTe OK, noxnaTbcs 3aBepIICHUS
IpOLIeTyphI IOUCKA U BBIBOJIa MH(OPMAIIUU HA DKPaH;

— ©Oe3omnacHoe uzBneuenrne USB, roBoput camo 3a ce0si;

— oOnosiienne uepe3 USB, s oOHOBIIGHMS MNPOIIUMBKH, 0a3bl MaHHBIX M
HACTpPOEK mpudopa;

— coxpanenne Ha USB, nns coxpanenust Ha Quiemiky 6a3bl 1aHHbIX Win «Bces
b1 (pe3epBHOE KOMUPOBAHHUE TPOIIMBKH, HACTPOEK, 0a3bl JTAaHHBIX IO
CITyTHUKaM, TpaHCHOHAEpaM M KaHajlaM), COXpaHeH OyaeT oOuui ¢aiin c

HaszBanueM total flash.abs.
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Paznen mento «DISEqCy» npennasHaueH i1 HACTPOUWKH MOMCKa KaHAJIOB € 2-X
u 6osee anTeHH npu ucnoaszoBanuu DISEqC 1.0, 1.1 nepekmiouareneit, a Takke IpH
UCII0JIb30BAaHUU TIO3ULIMOHEDA.

Berpoennslii  GPS mpueMHUK MO3BOJISIET MOJYYUTh KOOPAHMHATHI TOYKH
nosioxxenus: npuoopa OPENBOX SF-110. dynkuus paboraeT npu HaX0XKJICHUU
npubopa Ha OTKPBITOM MECTHOCTH. YeM OoJibplliee KOJIMYECTBO CIIyTHHUKOB HpUOOp
IpUMET, TeM TO4YHee OyAeT BBIYUCICHO MECTOMOJOXKEHHE (MpudbOop HEoOXO0IUMO
pacriojaraTh o0JIMKe K aHTEHHE).

Paznen mento «CnytHukn» (pucyHok 3.39) nanpsimyto cBa3an ¢ GPS, B aTom
Clly4ae BBIYMCIIECHUA OyayT KOHKPETHBIMU JI1 TOYKM YCTAaHOBKM aHTEHHbI. Ho
MO’KHO Ha)kaThb KHOINKY F4 u BbIOpaTh ropon u3 umeromieiics 6as3sl. Torga Ha ayre
OyIyT yKa3aHbl BCE IOCTYIHbBIE B 3TOM paiilOHE CITyTHHUKH.

KpacHast Touka — BBIOpaHHBIN CIIyTHUK (BbIOMpaeTcss KypCOPHbIMU KHOIIKAMHU
WJIA TIOBOPOTHBIM MEPEKII0YATEIIEM ).

A3UMYT: 0TOOpaxaeTcsi a3UMYT aHTEHHbI OTHOCUTEIIBHO HAIIPaBJICHUS Ha IOT.

OneBaius: OTOOpa)kaeTcsi yroia MOJMHATUS aHTEeHHbl (Yrojl Mecra 10
TEPMUHOJIOTUH PAANOJIOKALMN) AJI1 HaBEICHHs Ha BBIOPAHHBINA CITyTHUK.

[Monspuzanusi: oroOpaxaercs yroja MNOJSpU3ALMM AHTEHHBl JJIs TpUeMa

BBIOPAHHOTO CITyTHHUKA.
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Pucynok 3.39

Paznen MeHIo «DOMyIsiusy MO3BOJSET ONPEACTUTh PACIOJIOKEHUE CITyTHUKA
Ha opOuTe JIsi KOHKPETHON MeCTHOCTH. ONATh K€ TOYHOCTh OYJET ropas3zo BHIIIIE,
€CIM MMPOTa W JoaroTta B3ATH Mo AaHHbIM GPS. MouuTop mpubopa smynupyer
MTOJIOKCHHUE HAIMpAaBJICHUS 3epKajla aHTeHHBI Ha cIyTHUK. [Ipnbop ycTaHOBUTH 110
rpalMOMETPY Ha TOPU3OHTAJIBHYIO TMOBEPXHOCTh, HAKJIOHSS AMCIUIEH mpudopa B
pasHbie CTOPOHBI 100uThes nosBiacHUss OK Ha kpacHOM (oHe B Tabimie DaeBaiusl.
Coxpansisi TOPU3OHTAJIBHOE TMOJIOXKEHHE MpUOOpa MOBEPHYTh €r0 MO a3UMYTy Tak,
yTOOBl KpacHas M CHHsS JIMHUM Ha BUPTYaJbHOM KOMIIAC€ COBIAJIU W TOSBUJIACH

Haanuck OK Ha kpacHOM (hoHe B Tabnuiie A3UMYT, Kak MoKa3aHo Ha pucynke 3.40 .
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B o3toM cnywae gucruieli nmpubopa TOYHO COOTBETCTBYET Oyayliemy
MIOJIO’KEHUIO aHTEHHBI JUI1 HACTPOMKHU Ha BBIOPAHHBIM CIYTHUK. MOXHO MPUCTYIATh

K OPUEHTUPOBAHUIO PEATTbHON AHTCHHBI.

3.6 ConepxaHue oT4yeTa

OtyeT BBITIOJIHAECTCS B QJICKTPOHHOM BHJAC C HCIIOJBb30BAHUCM KOMIIBIOTEpA C

MOMOILBIO O(PUCHOTO MAKeTA.

B otuete JOJDKHBI COACPIKATHCA CIICAYIOINUC JJICMCHTLI na6opaT0pHor0

HCCICOOBAaHMA:
BanaHHe npenoaaBaTciisi, KOTOPOC BKIIIOYACT CIACAYIOIIHUC ITYHKTBI:
— ITIEPCUYCHBb CIIYTHUKOB, KOTOPBIC pCKOMCHIOBAHBI IJIA IIPHUCMaA,

— TepedYeHb IMIPOTPaMMHOTr0 oOecTieUeHHs, HEOOXO0IMMOTO JIJIST HACTPOMKH

CITyTHHKOBOTO MPUEMA;
— THUM U KPATKUE TEXHUUECKNE XAPAKTEPUCTUKH UCIIOJIb3yEMOI0 PECUBEPA;
— TepeyYeHb U3MEPUTETHLHOTO 000PYIOBAHUS U HHCTPYMEHTOB, C TIOMOIIBIO

KOTOPBIX OyAET MPOU3BOJUTHCS YCTAHOBKA M HACTPOWKA CITyTHUKOBOU

AHTCHHEI.
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ObocHoBaHMe BbIOOpa (C MPUIOKEHHEM MOJITBEPXKIAIOIIUX JaHHBIA BBIOOP
CKPUHIIOTOB):
— BEILIATEJIBHOIO CIYTHUKA U3 MIEPEUHs, PEVI0KEHHOT O IIPEI01aBaTeIeM Ha
OCHOBE aHaJIN3a MECTa YCTAHOBKU aHTEHHBI U OKPYKAIOIUX OOBEKTOB;
— YacTOTHOIO Juana3oHa, BUJa KOHBEpTEpa U JUaMeTpa 3epKaa
CILlyTHUKOBOH aHTEHHBI.
Omnucanue NopsKka YCTAHOBKM M HAacTPONKM aHTEHHbI Ha BbIOpaHHBIN B 1.3
CILyTHUK, BKJIFOUAIOILIETO CIEAYIOIINE ITAIIbL:
— ONpeJeNeHNUEe a3uMyTa U yria MecTa JJi1 aHTCHHbI (CKPUHILOTBHI)
— MOPSIOK NOJKIIIOYEHHS] U HACTPOMKU aHTEHHBI ¢ momotbeto SatFinder nim
Openbox.
— yCTaHOBKa M HacTpoiika pecusepa uepe3 WEB-unrtepdeiic (CKpuHIIOTHI).
— IepeYeHb TPAHCIIOHIEPOB U YaCTOThI IPUHATHIX TEIEBU3UOHHBIX U
paauonporpamMmm.
KpaTtkue BBIBOABI MO paboTe O TOM, KaKM€ HOBBIC MPAKTUYECKHE HABBIKU U

yMEHUS IPUOOPEN 00ydaeMbIii.

3.7 KoHTpOIBHBIE BOIPOCHI

[Ipn pomycke K BBIIOJHEHHIO Ja0OpaTOpHOMl paldOThl, CTYACHT JAOJKEH
OTBETUTh Ha psAI KOHTPOJIBHBIX BOIPOCOB, KOTOPBIE IOKaXYT YPOBEHb €r0
TOTOBHOCTH 3((HEKTUBHO BBIMOJIHUTH JIA0OPATOPHOE UCCIIEAOBAHHE.

1. Ilepeuncinre npenMyIecTBa CUCTEM CITyTHUKOBOMW CBSI3H.

2. [laliTe onpeeneHre reocTalioHapHoi opouTe.

3. [losicHUTE IPUHIIUI CBSI3H C UCIIOIB30BAHUEM UCKYCCTBEHHBIX CITyTHUKOB
3eMJId

4. Yem onpenensercs BbIOOP MOJIOC YACTOT, BBIIEISAEMBIX JIJIs1 pabOThI CUCTEM
cBs3u uepe3 MC3?

5. HOCTOI/IHCTBa N HCJOCTAaTKH HI/I3K00p6I/ITaJII>HI>IX CIIYTHUKOBBIX CHCTCM.
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6. JIOCTOMHCTBA U HEAOCTATKU CPEIHEOPOUTATBHBIX CIyTHUKOBBIX CUCTEM.

7. JIOCTOMHCTBA U HEIOCTATKH BHICOKOOPOUTATBHBIX CITyTHUKOBBIX CHCTEM.

8. Ilepeunciure quana3oHbl BOJIH CIIyTHUKOBOU CBSI3H.

9. JlaitTe onpeieieHUe TPaHCIOHAEPA.

10. Yto Takoe KOHBEPTEP U KAKUMHU TEXHUYECKUMH XapaKTEPUCTUKAMH OH
oOnamaet?

11. Yro Takoe pecuBep? Pa3HOBUIHOCTH PECUBEPOB.

12. Yem onpenensercss AMaMeTp CIIyTHUKOBOM aHTEHHBI?

13. Kakue TpeboBaHuUs MPEABSBISIOTCA K MECTY YCTAHOBKU aHTEHH?

14. OcobGennocTu nmpuMeHeHus mpubdopa SatFinder.

15. OcobennocTu nmpuMeHeHust mpubdopa Openbox.

16. lats onpeaeneHne a3umMyTa 1 yriia Mecra.

17. Kakumu XapakTeprUCTUKaMU OINIPEAEISIETCS MOJI0KEHHUE CITyTHUKA Ha
reocTalioHapHoi opoure?

18. Kakne cTpyKTypbl BXOIAT B CUCTEMY CITyTHUKOBOM CBSA3U?

19. Yo Takoe nuIr030Bas CTaHIUS

20. Yro Takoe pUKCUpOBAHHASI CUCTEMA CITyTHUKOBOU CBSI3U

21. Yto Takoe cucreMa cimyTHUKOBOro Bemanuss DTH?

22. Ilepeuncnure CIIyTHUKOBBIX MpOBaiiiepoB PoCCUIICKOTO TENEBU3MOHHOTO
BELIAHUS

23. Ilepeuncaure, KaKMe yCTPOWCTBA TOJKHBI BXOIUTH B KOMIUIEKT IS
CIIyTHUKOBOTO ITpuemMa?

24. Jlng yero ucnoisb3dyercss CAM-monyib?

25. [losicHuTE MEXaHU3M ITPENOCTABIIECHUS YCIYTH INIATHOTO TEIEBU3HOHHOTO
BELAHUSA

26. Uto Ha3bpIBaeTCS HAKIIOHEHUEM OPOUTHI?

27. Ilepeuncinre NporpaMMHBbIE CPEACTBA, KOTOPBIE YIPOILAIOT MPOLIECC
YCTAHOBKHU Y HACTPOWKHU CIIyTHUKOBOW aHTECHHBI.

28. Jlyid yero Hy>KHa KapTa MOKPBITHS CIIyTHUKA?

29. B ueMm otiimuue oceTHON aHTEHHBI OT psiMOGOKycHOM. X 1ocTOMHCTBA
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U HEAOCTATKU.

30. Yto Takoe moJisipu3anus 1 Jjisl 4ero oHa HyxHa?
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10.

CIIMCOK UCIIOJIbB3OBAHHbLIX UCTOYHMKOB

HsatnoB A.Il. CucreMbl CIIyTHUKOBOW CBSI3M C TOJBH)KHBIMU OOBEKTAMM:
Yyebnoe mocobue. U.1. Taranpor. TPTY 2004. - 95 c.

OcHoBbl MHGOKOMMYHHMKaIIMOHHBIX TexHosoruil. / B.B. Benuuko, I'.IL
Karynun, B.I1. lllyBanos; nox pexa. mpod. B.II. IllyBanoBa. - M.: I'opsiuas
muaus-Tenexkom, 2009. -712 c.

KykoBckuit A.I'. CyTHUKOBBIE U PagUOPEIICUHBIE CHCTEMBI IEPEIAUU.
YyeObnoe mnocodbue - PocrtoB-na-/lony:  Cesepo-KaBkasckuii ¢unman
MTVYCH, 2012. -270 c. (rpud YMO)

beixoBckuii  M.A. Pa3zButue TenekommyHukanmii. Ha nmytm K
MH()OPMALTMOHHOMY 0O0111eCTBY. PazButue CITyTHUKOBBIX
TEJICKOMMYHUKAIIMOHHBIX CUCTEM. Yu. noc. — M.: 'opsiuas nmuHusA-Tenekom,
2014 . — 436 c.

CnytHukoBble ceTH cBs3u: YueO. mocobue / B.E. Kamues, B.B. Uepkacos,
I'.B. Ueunn. — M.: «Anbnuna [abmumepy, 2004.
http://www.al-soft.com/saa/satinfo.shtml
http://www.dishpointer.com/dpplus/maxpeak.php?height=500&lang=rus&w
1dth=800

http://www.lyngsat.com/

http://www.smw.se/

OPENBOX SF-110. http://onen6okc.pd/category/openbox-sf110.html
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