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1.1 BBeneunue

Jlnst OBICTPOTO U KaueCTBEHHOT'O BBIMOJIHEHUS! J1a00paTOpHOrO MpaKTUKyMa
oOy4JaeMblil JOMKEH HE TOJBKO 3HATh, KaK MPAKTUYECKH YCTAHOBUTH M HAaCTPOUTH
CIyTHUKOBYIO CHCTEMY, HO M YMETh UCIOJIb30BaTh MPOrpaMMHO-aINIapaTHbIC
CpelCTBa, IOMOTAOIINE EMY 3TOT MIPOIIECC B 3HAUUTEIIbHON CTENEHU YIIPOCTUTD.

[Ipn ycTaHOBKE M HACTPOMKH AHTEHHOW CHCTEMBI ITPOTrPaMMHO-aNIapaTHBIN
KOMIUIEKC Hcmoib3yeT nporpammy «SAA» (Satellite Antenna Alignment) [9],
onnaiin cepBuchkl «Dishpointer» [10] m «Lyngsat» [11], a Taxke m3MepuTEIHLHOE
obopynoBanue «Satfinder» u «Openboxy. [{ist KOHTpOJIS MPABUILHOCTH YCTAHOBKH
UCIIOJIb3YETCsl CIIyTHUKOBBIN PECUBEP.

Bpewms BbinonHeHus: paboThl — 6 4acoB.

MecTo BeInoaHeHUs1 paboThl: aynuropus 216, mecto BHyTpeHHero aBopa CK®

MTYCHU B paiione aya.101A.

1.2 Ilenb paboThI

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

BCIIaHMA.

1.3 KpaTkue TeopeTHueCcKre CBEACHUS

[Ipeamonaraercsi, TaHHBIN TEOPETUICCKUN MaTEPHAIT JOJIKEH OBITh U3YUEH
CTyJIeHTaM 3a0JIarOBPEMEHHO B YaChl CAMOCTOSITEIbHON TTOJATOTOBKHU.

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

TBICH‘I) KHIJIOMCTPOB. Tak kak CIIYTHHUK, JOJDKCH, IIOCTOSAHHO HAaXOJUTCS B O)IHOI71 u



TOM € TOYKE, OTHOCUTEIBHO HAIlel IUIaHEThl, OH BPAIIAETCS BOKPYT 3€MIIU
NEPNEHANKYIIIPHO €€ OCH, B TOM JK€ HAlpaBICHUM M C TAaKOW XKE CKOPOCTBIO
(Pucynox 1.1), To ecTb OTHOBPEMEHHO C caMoOll IulaHeToW. Tak Kak 3eMJsl 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 TPaycoOB, a pa3jinyue B
MECTOHAXO0XICHUHU OYACT OMPEACIATHCS TOIBKO JOJATOTOM CITyTHUKA.

Kak mpaBuiio, B onpeaesieHuu TOIrOThl, JUIsl COKPAIIEHUS UCTIOIb3YIOTCS JIBE
JATUHCKHE OYKBBI:

E - ot ciioBa East ( B nepeBojsie - BOCTOK),

W - ot cioBa West ( B mepeBoje - SAITAT).

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, oHU MMEIOT OJMHAKOBYIO BEJIMYHMHY B Ipajycax, a
pazauuue B KOOpAuMHATax OyJeT, B Kakoil crtopoHe oT ['puHBHYa Haxonmdrcs
cnyTHUKU. B Hamem cmydae, EXpress AM 22 6yner pacnosio)keH K BOCTOKY OT

['punBHYa, BocTOYHas 10roTa, a Intelsat 707 k 3anmazay, 3anaaHas 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. Madopmarus,
npenocTaBisieMas JaHHBIM CEPBUCOM OINEPAaTUBHO OOHOBIIAETCS W BCErja SIBISETCA
akTyanpHOM. Tabmuubl co cmyTHHKaMHu, pa3MelnieHHbIMH B EBpomeiickoil 30He,
npejcTaBieHa Ha pucynke 1.4 [11].

N3 pucynka 1.4 BUIHO, 4TO HaJl €BPOIEHCKOM 30HOM, MMEIoIIe oxBat oT 3,1
rpajl. BOCTOYHOM J0ArOThl 10 72,1 Tpajg BOCTOYHOM OATOTHl HAXOIUTCA HECKOJBKO
NECATKOB BEIIATEIbHBIX T€OCTAIMOHAPHBIX CITYTHUKOB.

Bce BumuMBbIe 7151 MPOXKUBAIOIIMX B CEBEPHOM MOJYIIAPUH CITyTHUKHU, OYIyT
HaXOJIUThCA B I0KHOM, IOrO-BOCTOYHOM M FOT0-3aI1aJIHOM HalpaBiIeHUH (OCTaJbHBIE
CILyTHUKH OYJyT CKPBITHI 32 TOPU30HTOM).

Jns KaKIoro M3 HACENEHHBIX IYHKTOB OJWH M TOT JKE€ CIIyTHHK MOXET
HaXOJUTHCSI B Pa3HOM HAampaBiCHUM (TaK >K€ HA Pa3HOM pacCTOSHUHU, U BBICOTE).
[ToaToMy, 4TOOBI Jierdye ObLIIO OPUEHTHPOBATHCS, I/1€ U KAKOH CIIyTHUK HaXOAMUTHCA,
JKEJIATEIbHO UMETh HEKYIO TOUKY OTCUEeTa. Tak KaK BCE CIIYTHUKH JUJIS HAC HAXOIATCS
MMEHHO B I0)KHOW CTOpOHE, Oy/IET MpOIIE, 3a ITY TOUKY OTCUETa, B3ATh HAIIPaBJICHHE
ctporo Ha IOr.

['eocranmoHapHsblii 10T, MOXET HMMETh I KaXXIOr0 HACEJIICHHOIO ITyHKTa
pa3HOE 3HAYEHNUE, U PABEH, 3HAYEHUIO JOJITOTHI TOTO HACEJIIEHHOI'O ITyHKTA (JOJTOTHI
MecTa), TJe U OyJeT MPOUCXOJIUTh YCTAHOBKA CITyTHUKOBOM aHTEHHBI KaK IMOKa3aHO

Ha pucyHke 1.5.

BmAanc aMw 1A

MNeocrTauwm-
oHapHBIA
Kr

Aonrora

MecTa \K'_'““‘ ke aTaop
MecTo / g /
YCTAaHOBK M = 0 by

Pucynok 1.5



Ecnu anTeHHa ycranaBnmuBaercss B TI. PoctoB-Ha-lloHy, Haxopsmerocs Ha
nosrote 39 rpana. 40 mun [14], To OnmxaiiuM U HanboJiee BEHICOKMM CIIyTHUKOM B
COOTBETCTBUH ¢ pucyHkoM 1.4, Oymer cmytamk Hellas Sat, pacnososxeHHBIH B
no3uiuu 39 rpaa. BOCTOYHOM JOJITOTHI.

st Toro, 4ToOBI y3HATh, KakWe CIYTHUKH B JaHHOW TOYKE YCTaHOBKH
AHTCHHbl TOMAJAl0T B 30HY BHUJUMOCTH, MOXHO BOCHOJIb30BATHCS TAKUMHU
mporpaMMHbIMH TIpoaykramu, kak SMW Link [15], Satellite Antenna Alignment
(SAA) [9] mmu SATTV 2.0 [16].

B kauectBe mpumepa, pparMeHT TaOIMIbI C BUAUMBIME B T. PocToB-Ha-JoHy

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, YTO CaMbIM BOCTOYHBIM BHIMMbBIM CITyTHUKOM B T.POCTOB-
Ha-/lony Oyner sBiarbcs Koreasat 6, pacmosokeHHbIM Ha poarore 113 rpan.

BOCTOYHOM JIOJITOTEL.



OnHako He Bcerja Bce CIyTHUKH OyayT BUAHBI AJIsl IPUEMHOM aHTeHHBI. Yaiie
BCEr0 MHOXECTBO TNMPEMSTCTBUI B BHUIE JIEPEBHEB, CTPOCHUIN WIN JPYTHUX OOBEKTOB
OyayT 3aKpbIBaTh CUTHAJ CITyTHUKA JJIs IpUEMa.

OcHOBHOM KpuTepuil BBIOOpAa MecCTa YCTaHOBKM - CBOOOAHBINM 0030p B
HampaBJIeHUH Ha CIYTHUK, TO €CTh Ha BOOOpa)kaeMOW JMHUU, COCTUHSIOIICH
AQHTEHHY W CIIYyTHUK, HET TMOCTOPOHHUX MPEIMETOB: 3JaHUN, NEpeBbEB U T. II
brnu3zocTh aHTEHHBI K MECTY pacHoOJIOKEHHUs TENeBU30pa M JOCTYNMHOCTh Jis
BJIAJENblIa YIPOCTAT TMpolecc e€ ycTaHOBKM M HacTpoiviku. [Ipumepbr wmect

YCTaHOBKH aHTEHHBI IIOKa3aHbl HA pucyHKe 1.7.

ﬂﬂnrm WK

0 |0m [~ | O | O
110 | 0 om |[am P
¥ 1 [om mo [ ||
1 oo Tl |
| Om | omjom| )

w

Pucynox 1.7

Jlns  ompenerieHUsl peanbHO BHAMMBIX CIYTHUKOB M3 TOCKH YCTAHOBKH
aHTEHHBI HEOOXOJMMO BOCIOJIB30BaThCS OHJIANH cepBucoM «Dishpointery [10],
KOTOPBIH TMO3BOJISCT HAa KapTe MECTHOCTH YBUICTh KAKHWE MPEMITCTBUS MOTYT
MEIIaTh MPHEMY C TOTO WM MHOTO CHOyTHHKa. IIpuMmep uHTEpdeiica MporpaMmbl

«Dishpointer» nmoka3zan Ha pucyHnke 1.8.



M3 pucCyHKa MOXHO ONPEIEIUTh, YTO BO3MOXHO IPUEMY BEIIATEIBLHOTO
cnyTHuka Pagyra-M1 Ha npueMHYI0 aHTEHHY, YCTAaHOBJIEHHYIO Ha goMe Ne6 mo yiI.
Kwmaitnopa 6yner memath 1oM No2 7K1, pacmoioxKeHHBIN Ha ATOM JKe YIIUIIe.

Jl5is BbIsicHEHUS! OyAET U TaHHOE CTPOCHHE MEIIaTh CIIyTHHUKOBOMY MpPUEMY,
MO>XHO MCIOJB30BaTh mporpammy SAA. /[Ins mnpumepa, NpPeACTaBICHHOIO Ha
pucyHke 1.9, BBeleHBI pacCTOSIHUE A0 MELIAIOUIET0 00BEKTa, pAaBHOE 75 M U BBICOTA
npensTcTBud, paBHasa 35 M. [Iporpamma SAA noka3zana, 4To TOJIBKO €CJIU YroJl MecTa
aHTEHHBI OyZET BbIlIE 25 Ipajl, TO TAKOE MPEMATCTBUE HE OyJeT MewmaTh. M3 pucyHka
1.6 (camas BepxHssl CTpOYKA) BHJIHO, YTO YroJ MeCTa aHTEHHbI M1 IpHeMa
tenenepenay Pangyra-TB nomxen ObiTh paBeH 20,4 rpaji, 4TO 3HAYUTEIHHO MEHBIIIE

25 rpaa, a 3Ha4uT, IIpUCM C JaHHOI'O CITYTHHKA 6y,ZIeT HCBO3MOZKCH.

npenaTcTremn

-+
NTUHUN
EN3NPOBAHNA
AsTuheckas) »
[}
INeKTPoToBapbl
vn. Kmannosa yn. Xmannoea Kmannoea
Pud, Marasui
L L
Kaprorpacduseckne aanHse © 2015 Google cnosua ucnoneoeasa  CooBuure 06 ownbke Ha kapre
Bawe bnwao YCTaHOBKM T T ——
CnyTHUKOBbIE JlaHHble A [l Google errTH
MecTononoXxeHuve JaHHbIX
WupoTa: 47.2148° Mma: 91W GALAXY 17 (G-17) Beicota: 20.3°
AonroTta: 39.6150° PacctoaHme: 39521kmM Zim ( 125.9

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

Opnnako He Bceraa, HaxXOMSIIMKCS B HYXXKHOM MO3UMUMU CIYTHHK HAIpPaBIISIET
CBOHM CHIHaJl HMEHHO B TOUYKY YCTAHOBKH CITYyTHUKOBOW aHTEHHBI. KaKIblil CIlyTHHUK
uMeeT Ha OOpTy HANpaBIICHHbIE AHTEHHBIE CHCTEMbI, KOTOpBIE HaIPaBJISIOT
paauoiyd B ONpeesieHHble 00JIaCTH 3€MHON NMOBEPXHOCTH, KOTOPbIE HA3bIBAOTCS
KapTaMH(30HaMH) TTOKPBITHSI CITyTHUKA. [[aHHBIE KapThl MOKHO HAaWTHU B MHTEPHETE,

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

INTELSAT 15 HORIZONS 2 AM3

Pucynox 1.10



B kauectBe nmpumepa Ha pucynke 1.10 npuBeaeHa KapTa MOKPHITHS CITyTHUKOM
Panyra-M1(Horizons). Iludgpsl Ha KapTe O3HAYalOT JHUAMETP  3€pKaja
napaboIMYeCcKO aHTEHHBI, KOTOPYI0 MOXHO HCIOJIb30BaTh B JAHHOW TOYKE 3€MHOMU
MOBEPXHOCTU. B Nipyrux ciiydasix Ha KapTax MOKPBHITUS HAHOCSAT 3HAYEHUS YPOBHS
OMHM, nonyyaeMoro co CIlyTHUKOBOTO TPAHCIIOHEPa.

[Ipy MO3UIIMOHWPOBAHUHM CITYTHUKOBOW AHTCHHBI HAa CITyTHUK, OCHOBHBIMH
JIBYMSI €IMHUIIAMH W3MEPEHHs, KOTOpPbIE, ONMPEAEIsIOT HANpaBlICeHHOCTh AHTEHHBI.
SIBJISIFOTCS YTJIOBBIE Tpaychl [13].

[lepBbIii mapaMeTp, 3TO IMOJOKEHUE CITyTHHUKOBOM AHTEHHBI IO TOPU3OHTAIH.
To ecTb, a3uMyTajgbHOE HAMpaBICHWE 3€pKajJia AHTEHHBI, OT Balled TOUKH
MECTOHAXOXKJEHUS, KOoTopoe, ompezenserca mo 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

BTopoii mapamerp, 3TO MOJ0KEHNUE CITYTHUKOBOM aHTEHHBI, 110 BEPTUKAIH. TO
€CTh, YTOJI €€ HaKJIOHA. YTOoJ HakioHa aHTeHHbI (Pucynok 1.12), Oynetr Hampsamyro
3aBUCETh OT TOr0, Ha KAaKOW BBICOTE HAXOJUTCS caM CHOYTHUK, a 3HA4YWT, yrjia

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



CHMHAN co
CNYTHHKA

Hron HAKMOHA
AHTEHHEI

3ronn NogeEMA
HA CNYTHHE

[4ron HECTA]

Pucynok 1.12

[locne ompeneneHuss CIOyTHHKA, HAa KOTOpbIA OyAeT HampaBiieHa aHTEHHA,
HEO0OXO0IUMO OTIPEICIUTh HAPABJICHUE CITyTHUKOBOW aHTEHHBI HA TAHHBIN CITYTHUK.

YToObl OmNpeneanuTh HANpaBICHUE Ha CIYTHUK JOCTATOYHO 3HATh TOJIBKO
a3UMyT Ha O3TOT CIYTHUK, C MPEAINOJaraéMoro MecTa YCTaHOBKH CITYTHHUKOBOM
aHTEHHBbI. [[711 3TOro MOXXHO BOCIIOJIB30BaThCs mporpammon «Satellite Antenna
Alignment».

3amyctuB nporpammy Satellite Antenna Alignment, Ha nepBoii BKIaake « Y TIIbI
MOBOPOTa AHTEHHBD», HEOOXOAUMO BBECTHM KOOPIAWHATHI MECTOHAXOXKJICHHS
IIPUEMHOM CITyTHUKOBOM CHCTEMBI.

Janee npousBecTd NEPEXO] Ha BKIAAKY «A3UMYT HA COJIHIIEY, TJI€ HAXOAUTCS
PUCYHOK C 0003HaYE€HUEM CTOPOH CBETA, U OKOLIKO C BBIOOPOM CIYTHUKOB. BbIOpaTh
B TOM OKOIIIKE, HY>KHBI CITyTHHUK. Ecnu BeIOpaH CIyTHUK, BEHMIAIOIIUNA TIPOTPaMMBbI
«Tpuxonop» u «HTB-mmoc», Eutelsat 36, Ha uHTEepderice oTpaXkaroTcs M JaHHBIC
a3uMyTa JIJId 3TOro cryTHuka — 185 rpan. nms r. PoctoB-Ha-/{oHy.

[locne BblUMCIEHUS Aa3WMYTa, HA MOPEANOJAraéMOM MECTE YCTaHOBKHU
CIyTHUKOBOM aHTEHHBI, ONpPEAENAECTCS ¢ MOMOIIBIO KoMIaca, HallpaBjeHUE Ha IOT.
ITocne »TOrO0 HYXHO COIMOCTaBUTh CTPEIKY KOMIIAca, YKa3bIBAIOIIYI0 FOXKHOE

HampasJIeHUE, C HYJCBOW OTMETKOW NepeABKHOM 1Kaisl (PucyHok 1.13).



Hanpasnenne
Ha CNYTHHMK A

Pucynok 1.13 Pucynoxk 1.14

Jlanee, ompenensieTcs MO BHU3UPY KOMIIaca, Kakoe OyAeT HallpaBieHUE Mpu
azumyte 185 rpamycoB. Oto m Oyner HampaBieHHE Ha MCKOMbIM crmyTHHK. Ha
n300pakeHUN, OHO YKa3aHO KpacHo# ctpenkoit (Pucynoxk 1.14).

['nsaas yepes3 BU3Mp KomIlaca B IJIOCKOCTH TOPU30HTA, HEOOXOAUMO BBIOPATh
oAXOAIIMN opueHTup. Hanpumep, Haxodueecst Ha 3eMIIe I€PEBO, MIEKTPUUECKHIA

CTOJIO, OKHO JIOMa, H T.JI.

Eutelsat 354,368

Pucynox 1.15

B nporpamme Satellite Antenna Alignment, ecTh BO3MOXHOCTb BH3YaJbHO
ONpENECINTh HANpPAaBICHUE HAa HYKHBIA CIYTHUK. OTO IIOKAa3aHO Ha JUarpaMme
(BkJIagKa «A3UMYT Ha COJHIIE»), KOTOpas pacloJiokKeHa BbIIIE OKOIIKa BbIOOpA
cnytuka (pucyHok 1.15). HampaBnenue Ha BBIOpaHHBINA CITyTHUK, 37€Ch yKa3aHO
KpacHol nuHHel. TakuM 00pa3om, eciii MOCMOTPETh Ha aHTEHHY CBEpPXY, TO OHA

OyJeT HalpaBJIeHa TakK, Kak Mmoka3aHo Ha pucynke 1.16.



HAMPAEBNEHHE
HA CMETHHE
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Pucynok 1.16

Hamnpasnenue 3epkana CyTHUKOBOW aHTEHHBI B BEPTUKAIbHOMN TNIOCKOCTH.
HakJioH ClTyTHUKOBOI aHTEHHBI, HAPAMYIO 3aBHCHUT OT €€ IuaMeTpa u GopMsl
U JUIA TOTO YTOOBI BBIYMCIUTH ATOT HAKJIOH, HEOOXOJIMMO MPOMU3BECTH PacyeT IO

crenuaibHbIM opMyJiaM.

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

Antenna Width (mm):

()| Offset angle: 33,56 ° P
500 ¥} Satellite elevation angle: 35,565 °© s
. ° i',
Antecrs Feight [mafk Expected measured antenna: 92,01 -
600| '5 Satellite i
[»)| |36,0°E - Eutelsat 36A,36B; Azimuth: 185,191 ¢ Elevation: 35,565 © v
B R N T %
Antenna e -7
Height ot e
{mm): A it
600 Offset . P
Antenna [Expected
| measured s
antenna: Ll .
e Satellite
92,01 ?,»" elevation
et angle:
Offset ., < LR ik
v angle:
B Antenna Width (mm): | i

500

Pucynok 1.17



OpHako miist 00JIeTYeHHs TpyAa MO YCTAaHOBKE CITyTHUKOBOW aHTEHHBI MOYKHO
BOCIOJIB30BaThCs cooTBeTcTBYIomMM [10. J{ns onpesenenus yria HakJIOHa AaHTEHHBI
BOCHoJIb3yeMcs mporpamMmmoint «Satellite Antenna Alignmenty.

B okHe BBIOOpa CIyTHHWKA, YCTAaHAaBIWMBAETCS TOT, HA KOTOPBIM OyaeT
NpoBeJicHa HACTpOWKa CIYTHUKOBOW aHTeHHBI. [l mpumepa BBIOpaH CITyTHHUK
Eutelsat 36 (Pucynok 3.17).

[Ipu sTOoM HEOOXOAMMO BBICTABUTH pa3Mepbl 3epKajia aHTEHHBI, B SUYCUKHU

«IIlupunHa aHTeHHBI», U «BbICOTa AaHTEHHBI», KaK MMOKa3aHO Ha pUCyHKe 3.18.

Antenna Width (mm):
500

Antenna Height {mm):

600|

Offset angle: 33,56 °
Satellite elevation angle: 35,565 °
Expected measured antenna: 92,01 °

Satellite

<)

<)

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

Pucynok 3.18

Takum 06pa3om, €ciii MOCTaBUTh CITyTHUKOBYIO aHTEHHY CTPOTO BEPTUKAIIBHO,
TO OT PTOM MO3UIUH, 3€pKaJI0 aHTEHHBI HEOOXOAMMO OTKJIOHUTH Ha 2 rpagyca.

B KOHCTpYKITMU CITyTHUKOBOW aHTEHHBI, IOJIBEC YCTPOCH TaKUM 00pa3oM, 4TO
3€pPKAJI0 aHTEHHBI, MOYKHO PAaBHOLIEHHO KaK MOJHUMATh, Ta U OITyCKATh HA OJJTUHAKOBO

MakcUMaJIbHBIN yroi (Pucynok 3.19).



Pucynok 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
CTAMKM CnyTHuK
WK M3ONAUKMOHHAA NexdTa

HOHBEpTOP

Habene

HPOHLITEHH aHTEeHHB

Pucynox 3.20



YcTaHoBKa NpeaBapUTEIbHBIX HACTPOCK U3MEPHUTEIHLHOTO 000pYyI0BaHUS IpU
YCTAaHOBKE M HACTPOMKE CIYTHMKOBOM aHTeHHbI. Ilocine Toro, kak omnpeneneH
OPUHUMAEMbI CIyTHUK, HEOOXOAMMO IIPOBECTH YCTAaHOBKM B pecHUBeEpe MAJis
ONpeaeIeHUs BEUIaTeIbHbIX TPAHCIIOHAEPOB.

CryTHUKOBBIM TPAHCIOHJEPOM Ha3bIBAETCs IPUEMOIIEPEIAIOIIEE YCTPOUCTBO,
(GopMmupyroliee  mepeqaBaeéMblii CUTHAJ € ONPEACIIEHHBIMH  OCHOBHBIMH
napamerpamMu. TakuMu nOapaMeTpaMy  SIBJSIFOTCSL  HECyllas 4acToTa, BUJ
MOJISIPU3AINU, CUMBOJIBHAS ckopocTh (SR - Symbol Rate) - unm komoBast ckopocTs;
koppekius omubok (FEC - Forvard Error Correction), Bu KOTUpOBKH (€CIIM CUTHA,
3aKOJUPOBAH).

Bce 3t mapameTrpel MOXHO HalTH, MCHOJb3ysl HAlIpUMEp OHJIAliH CEpBHC
Lyngsat. Ha pucynke 3.21 npuBeneH ¢pparMeHT TaOIUIbl TPAHCIIOHAEPOB, KOTOPHIE
UMEIOTCsl Ha OopTy criyTHUKa Eutelsat 36. JlanHbie mapaMeTphl 3aHOCSTCS B pECHBED
IIPU €r0 YCTAaHOBKE JUIs MpUeMa JaHHOTO CIYTHUKA. Tak Kak MHTep(denchl pecCUBEPOB
pPa3IMYHBIX THUIIOB W MPOU3BOJUTENECH OYEHb CHJIBHO pAa3HATCA, TO 3/1€Ch HE

IIPpUBOOATCA.

Hecywasa yactora, nonspusauusa kpyroeasa nesas 3akpbITble kKaHanbl ¢ koguposkon DRE-Crypt

OTKpbITbIE KaHanbl 6e3 KOANPOBKN
P ik CunMBOnbHas CKOPOCTb

MpoBangep seLwaHus

BelyaHune Ha pycckom a3blke
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Pucynok 3.21

BxitoueHne 1 HaCTpoOMKa PECUBEPOB MPOU3ZBOAUTCS CTPOTO B COOTBETCTBHUHM C



WHCTPYKLIHMEN MO OKCIUIyaTallud Ha JaHHOE YCTpOWCTBO. WMHCTpykuus 1o

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

3.4 Ilopsaok BEITIOJIHEHHS JTa0OPATOPHOTO UCCIICAOBAHMSI IO TIOAKITIOYCHUIO U

HACTPOMKE CITyTHUKOBOW AHTECHHBI

AHTEHHas CHUCTEeMa Y€ HaXOJUTCS B cOOpe U 3aKperuieHa Ha METaNIMYeCKON
CTOMKe BhICOTOM 2 MeTpa. Takyke Ha aHTEHHE y’Ke 3aKpEIUIEH KOHBEPTEP, K KOTOPOMY
MOAKITIOYEH OTPE30K Kabelns JyIMHON 2 MeTpa ¢ F-KOHHEKTOpOM Ha KOHIIE.

[Topsinox paboTHI:

['pynma cTyeHTOB pa3aesieTcsl Ha HECKOJIBKO (2-3) moArpyIiIL.

[Ipon3BOINTCS BKIIOUEHHUE M HACTPOMKA PECUBEPOB KAXKIOM W3 MOATPYIII
(pecuBep BbIOUpaeT npenonasareib). [locine HACTPOWKHM pecHBEpBl OTKIIIOYAIOTCS U
JIOJKHBI OBITH BKITFOUEHBI TOJIBKO TOCIIE TTOAKITIOYSHHS K aHTEHHE.

[lepBas nmoarpymnna CTyJ€HTOB TOTOBUT OJIAHK OTYETA [0 NEPEUYHIO CIIYTHHUKOB,
KOTOPBIE ONPEACISIET IMPENOJABATENb — BO3MOYKHOCTh IPUEMA, 30HBI MOKPBITHS,
HAaCTPOWKHU TPAHCIOHAEPOB W T.I. U ONpPEAENsseT U3 ATOr0 IMEepeyHsl CHYTHUK, Ha
KOTOPBIN MOATrpymma OyJaeT HaCTpauBaTh aHTEHHY.

B 310 Bpems BTOpas nmoArpyrna npou3BOJAUT YCTAHOBKY aHTEHHOW CTOMKH C
MTOMOIIBIO CIIEIUATBHBIX XOMYTOB (XOMYThl 1 MOHTaXKHbIE HHCTPYMEHTHI BBIJAIOTCS
IpeICTaBUTENIeM JJabopaTOpun).

[IpenonaBarens ompenensieT MOArPYITY, KOTOpas AJii HACTPOMKM aHTEHHBI
Oymer wucnonb3oBath Tnpubop «Satfinder» w moarpynmy, kotopas Oyzder
ucroyib3oBath npubop «Openbox». [lopspoxk mpoBencHHS  HACTPOMKU  C
UCIOJIb30BAaHUEM JaHHBIX TPUOOPOB MOKA3aH AaJiee.

B 3aBucumoct OT TOro, Kakod W3MEPUTENBbHBIA mpubop Oyaer
MCIIOJIh30BATHCA /1T HACTPOUKM aHTEHHBI, K HEW mpucoenunsercs win «Satfinder»
unn «Openbox». [Ipu padorte ¢ Satfinder-om, k HeMy Takke ciaeayeT MOAKIIOUUTH
kabenb, BeAymuid K pecuBepy. PecuBep B MOMEHT COEMHEHUSI C aHTEHHOU JIOJDKEH

HaxXoOaAUThCA B BEIKIIFOYEHHOM COCTOAHHUU.



[IpousBoauTcs HACTpoOiika (MPUCTPE) AHTEHHBI

[loBopaunBaeM aHTEHHY BBEpPX M HAJEBO JI0 YIIOPA, OTHICKMBAs HAWBBICIIMIA
YPOBEHb CUTHaJA, IOTOM MEAJIEHHO TOBOPAUYUBAEM JI0 YIIOpa HAMPaBO.

Ecnu curuan emie He HalWJIEH, OIyCKaeM YCTPOMCTBO IO KPENexXy Ha 2MM-3MM
(Kpemex TapenaKyd OCHAIEH OTMETUHAMM C LH(paMu, 4TO MO3BOJSET Oojee yao0HO
«TIPUCTPEIUBATHY annapar) U MOBOPAYMBAEM JI0 YIIOpaA HAJIEBO.

[ToToM omyckaeMm Tapesky €Ille HHXKe, [I0BOpauuBaeM A0 ynopa. Tak nenaem,
[IOKa HE MOSIBUTCS YETKUW CUTHAIL.

[Tocne 3TOrO 4yTh OMyCKaeM M aKKypaTHO MOBOPAaYMBAEM BJIEBO, HAOIIO/1aeM
3a U3MEHEHMSIMM KauecTBa CUTHaja. ECiM OHO yMEHBUIMIIOCH, TOTJIa BO3BpAlllaeM
TapeJIKy B HCXOJHOE MTOJIOKEHUE.

[IoToM MOHEMHOT'Y [TOBOpauYMBaeM €€ BIIPaBO, CMOTPUM Ha YPOBEHb CHTHAJA.
AHanOrMYyHO NOJHMMAaeM M OIlyCKaeM aHTeHHy. l[Iponecc FOCTHPOBKM aHTEHHBI

NOKa3aH Ha pucyHke 3.22 [18].

CEKTOP |
MOWCKA /-

, 7(/ / OXXVOAEMOE
f HAMPABIEHVE
HA CMYTHVK

Pucynok 3.22

[Topsimox 3arskku OONTOB M raek MoOJBeca CIYTHUKOBOM aHTeHHBL. Kak
TOJIbKO, YPOBEHb CHUTHaia OYyJEeT CaMbIM MaKCHUMalbHbIM, HEOOXOIUMO 3aTSIHYTb

KpETeXKHbIe BUHTHI. JlenaTh 3T0, HaJl0 ¢ OCTOPOKHOCTHIO, TAK YTOOBI HE COUTH paHee



MPOBEJACHHYIO HACTPOWKY CIIyTHUKOBOW aHTEHHBI. JKelarenbHbld NOPSAOK 3aTSHKKH

rack u OOJITOB yKa3aHbI Ha pucyHkax 3.23. u 3.24.

Pucynok 3.23 Pucynoxk 3.24

3aTsHKKy Kpereka (rack, O0JITOB), MPHKUMAIOIINX CaM TOJIBEC K TPyOE OTOpHI,
KEJIAaTeNIbHO TMPOBOAUTH OJHOBpPEeMEHHO. Tak Kak, OJHOBPEMEHHO CJenaTh 3TO
MPAKTUYECKH HEBO3MOXKHO, TO MPOU3BOIUTCS ATO CIEAYIOMIMM 00pa3oM. 3aBepHYIU
Ha OJIMH, 1MOJI 000pOTa MEPBYIO TaKy WK OOJIT, IOTOM TakK e BTOPYIO, U TaK Jajiee.

B nepBom Bapuante (pucyHok 3.23), 6oJiee moapoOHO, TOPSAIOK 3aTSHKKU Taek
TaKOB - 3aKpyYMBaeM Ha OJIMH, WK 1oy obopota 1 - 2 - 3 - 4, motom omsAth 1 - 2 - 3 -
4... ¥ Tak TOKa He OyJeT MpWKaT MOJBEC K OMOpE C JOCTATOYHOM >KECTKOCTBHIO.
BonTel, unau BUHTHI ¢ TaillkaMyd BEPTUKAIBLHOTO XOJa TojBeca (5), 3aTsIruBaroTcs B
MOCJICTHIO0 ouepeb (TakK ke MooYepeHO Ha OJIMH, TTOJI 000poTa).

Bo Bropom Bapmante (Pucynox 3.24), mocie 3aTsDKKM Kpemneka IMojaBeca K
ornope, CHayajga 3aBUHYMBAEM JIO YIOpa BHHT C Takol 2 (KOTOpBIA CTOMOPUT
BEPTHUKAIBHBIN XO/I MO/IBECA), & YK€ IMTOTOM 3.

Bo Bpemst 3aTspKKM raek BeAETCs NMOCTOSHHOE HaOJI0JeHHE 3a MOKa3aHUSIMU
MHJUKaTopa curHana. Eciam ypoBeHb HEMHOTO YHAJET, ClIeTKa OTKpYYMBaeTcs ramka,
KOTOPYIO KPYTHJIM B 3TO BPEMs, U MOCJE ITOr0 TaK K€ MOCTETEHHO 3aTsITMBAETCS
npyras. Heo6xogumo moOuUThCs, YTOOBI, KOT/Ia MOJABEC OBLT HAJEKHO 3aKperlicH,
YPOBEHb CUTHAJa OCTAJICS HAa TOM € MAaKCUMaJbHOM YpOBHE, KaK U JO MPOTSKKU
raex.

Ecnu nomyuunoces novimate curian Ha 40% , TO 3TOro Bce k€ HEAOCTATOYHO,


http://www.moy-sat-apparat.ru/ustanovka/ustanovka_antenny/page055/fixing/index.html

MMOCKOJIBKY C JaHHBIM KOJUYECTBOM TIPOIEHTOB MAaJCHIMA OXKIb JHUOO BETEp
CMOXXET 00OpBaTh MPOCMOTP TejeKkaHanoB. [loMHMO mpodero Ba)KHO CIENATh
IpaBUJIbHBIA Pa3BOPOT KOHBEpPTEpa B KOHBEPTOPOJEpIKATENC IS TOTO, YTOOBI OH
MoTaJ B MOJISIPU3AIAI0 CUTHAJNIA CO CITyTHHUKA. UTOOBI YBEIWYUTh KaueCTBO CHUTHAJIA
HaJ0 IMOBOpAYMBaTh KOHBEpPTEpP BHAyaje MO, a MOTOM — IPOTHB XOJa YaCOBOM
CTpEJIKM, KaK IOKa3aHO Ha PHUCYHKe 3.25, W TpOoCiIeNuTh, B KaKOM IOJIOKEHUH
Ka4eCTBO CUTHAaJja moBbimaeTcs[ 18].

PexomMeHyeTcss Takke NPUOJM3UTH KOHBEPTOP K IMOBEPXHOCTH 3€pKayia, a
MMOTOM OTJAJIUTh, KaK TTOKa3aHO Ha PUCYHKE 3.26. ITO Takke OyJeT CKa3hIBaThCs Ha
KaduecTBe curHaia. OgHako, Kak MpaBUiIO, JJIMHA KPOHIITEHHA OT LEHTPAIBbHOIO
KOHBEPTOpa IIOJIOTHAHA IO JJuMHE. XOPOIIMM KAadyeCTBOM CHUTHaja SBIISIETCA

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

9

Pucynok 3.25 Pucynok 3.26

s mpuema curHana Tpukomop TB u HTB+ HeoOxomumocTh U3MEHSITh
MOJIOKEHUE KOHBepTepa HET. MOXKHO OCTaBUTb €ro B CTPOTO BEPTUKAIBHOM
MTOJIOKEHUH.

ITocne 3TOro HacTporka 3epKajia CyTHUKOBOW aHTEHHBI HA HYKHBIA CITyTHUK
3aBEpLIACTCA.

Ecnn, mpockaHMpOBaB BeCh YYacTOK, CIYTHUKOBBIM CUTHAJI TAaK WU HE

IIOABHIICA, H€O6XOI[I/IMO BO3BpallaTb dHTCHHY Ha UCXOAHYIO IMO3HUIINIO, U ITOBTOPATH


http://www.moy-sat-apparat.ru/ustanovka/ustanovka_antenny/page057/nastr_konv2/index.html
http://www.moy-sat-apparat.ru/ustanovka/ustanovka_antenny/page056/nastr_konv1/index.html

BCIO TIPOIIETypPY 3aHOBO.

Ha JaHHOM JTalIc HaCTpOﬁKH CHyTHHKOBOfI AHTCHHbI, O4YCHb 4YaCTbIMH

OIIMOKAMU OBIBAIOT:

— 3epKaJio CITyTHUKOBOW aHTEHHBI TIEPEMEIIAIOT CIUIIKOM OBICTPO, M CaM
pecuBep MPOCTO HE yCIeBaeT 00padoTaTh CUTHAJ CO CITyTHUKA (TO €CTh,

JaHHBIC, KOTOPBIC HCCCT 3TOT CI/IFHaJ'I).

— OIIYCKAaIOT 3CpPKaJIo CHYTHI/IKOBOﬁ AHTCHHBI CJIMIITKOM OOJIBIIIMMH IIaraMu.

ECJII/I, IIpn IOUCKEC CIIYTHUKOBOI'O CHIHaJId, CJACJIaB HCCKOJIBKO IIOIIBITOK,

CHUTHAJI TaK 1 HC ITOABUJICA. TOFI[a BO3MOKHBI CJICAYIOINUC OIIMOKHU 1 HCIIOTaAKM:

1.
2.

10.

BBeneHHBIN B HACTPOWKAX peCUBEpa TPAHCIIOHAED, HE IEUCTBUTEIIEH.
Curnain, uaymui ¢ BBIOPAaHHOTO CITyTHHMKA, HE MOKPBIBAET KOOPJIUHATHI
BalllEr0 HACEJICHHOIO IyHKTa. 1o €cTh, HE INpPOBEpPEHA KapTa 30HBI
HOKPBITHS BBIOPAHHOTO CITyTHUKA.

B HacTpoiikax pecuBepa HENPABUJIBHO BBICTaBICHA IOJIAPU3ALIUA
CIlyTHHUKOBOTO CUTHAJIA.

Mexay CHOyTHUKOM W CIYTHUKOBOW AaHTEHHOM HET 30HBI IIPSAMOU
BUAMMOCTH. HanpumMep, moMexoit MOTyT ObITh COCETHUN JIOM UJIU CTOSIIEE
PAIOM C TOMOM JIEPEBO.

HenpaBuinbHO NMOAKIIOUEH KOAKCHUAJbHBIN Kaleab K pecuBepy (He K TOMY
THE31Y).

Ha cniyTHHKOBYIO aHTE€HHY YCTaHOBJIEH KOHBEPTEP, KOTOPBIM HE MOAXOIUT
10 YaCTOTHOMY JMana3oHy, WiIU BUAY MOJISIPU3ALUY.

JluamMeTp COyTHHUKOBOW AHTEHHBI, CIMIIKOM MaJl JJii MpHeMa CUTHAaJa C
JAHHOT'O CITyTHHKA.

B coeanHuTETEHOM «pa3zbeM-KOHEKTOPE» KOAKCHAIBHOTO Kabess, KpOTKOe
3aMbIKaHUE (BOJIOCOK OIJIETKH KaOesis Mmomnai Ha CPEIHIO0 KUY ).
HenpaBuibHo BeIOpaHa 30Ha moucka (BbIOpaHO HEBEPHOE HAMPABJICHUE).
Konseptep, Ha cBoeM Jiepxkaresie, CTOUT KPpUBO (MMOBEPHYT BOKpYT ocu «I'-
oOpa3HoTO» Aepkarens B 00K). B mpuHIune, B TAKOM IOJOKEHUU TTPUEM
BO3MOXEH, HO €CJIM MOIIHOCTh CHUTHaJa C JaHHOTO TPAaHCIOHIEpa
JOCTaTOYHO cnabas (I mpueMa Ha AuaMeTp Ballled aHTEeHHbI), TO U

nmoitMaTh ero OyJ1eT TPyIHO.



11. CriyTHUKOBBII KOHBEPTEP UM PECUBEP, BO3MOKHO HEUCIIPABHBI.
[locne mpoBeneHWsT YCTAaHOBKM M HACTPOWKM AHTEHHBI, NEpBas MOATpYINa
MEPEeXOIUT K MpakTuueckoil padore Bo BHyTpeHHEeM aBope CKD MTYCU , a Bropas

— K opopmiieHHrIo oTUeTa B ayauTopun 216.

35 MCTOI[I/IKa IMPOBCACHUA FOCTUPOBKU AHTCHHLBI HAa CITYTHHUK

Hacrpoiika cnyTHUKOBOM aHTEHHBI TIpH oMoIu npubopa SatFinder.
SatFinder («cryTHUK»-«HMCKaTEIb»)— OTO YCTPOMCTBO i HACTPOUKH
CIyTHHKOBOW aHTeHHbl. BHelHuii BUJ nHAMKaTopa Hactpoiiku SatFinder moka3an Ha

pucyHke 3.27.

Buixog Ha

M L pecusep

Beixog Ha

KOHBEpTOp
Koxtpons

— i‘ - YpOBHA curHana
Pucynok 3.27

JlaHHas MOJENb MMEET 3BYKOBYIO CUTHAIM3ALMI0 HAJIWMYMUS CIYTHHUKOBOTO
CUTHAJIA, PETYJISITOP YyBCTBUTEIBHOCTH, MHAMKATOP BUAA MOISPU3ALUN U UHIAUKATOP
HaJIM4Yusl CUTHAJIAa yIIPaBJIEHUs Ihana3oHaMu KoHBepTopa «22 KHzy.

JlaHHbI TIPUOOP MO3BOJISIET 3HAYUTENBHO YIPOCTHTH 3a/lady IO HACTPOMKE
AHTEHHBI B CJICIYIOLINX CIy4asX:

1. Ecnu cnyTHHKOBasi aHTEHHA YCTAHOBJIEHA B TPYAHOJIOCTYIIHOM MECTE, TO
TOBOJIBHO CJIOKHO Pa3MECTUTH PSAOM C HEM IEPEHOCHOM TEJIEBU30p U PECUBED

2. CymiecTByeT HEOOXOJUMOCTh TOJBEICHUS DJIEKTPUYECTBA K MECTY
HACTPOMKH, a 3TO HMHOIZa MOXET MOTpeOOBaTh HECKOJBKUX JECSITKOB METPOB
YUIMHUTEIBHOTO MTPOBOAA.

3. 3uMol, pu MHUHYCOBOW TemIepaType, HACTpOEYHas ammapaTypa MOKET
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BBIUTH W3 CTPOSl M3-3a MEPEOXJKICHUS, TaK KaK M TEJIEBU30pP, U PECHUBEP
MpeIHa3HAYCHBI JUTsl pa0OTHI B TIOMEIICHHUH MPYU KOMHATHOHN TeMIeparType.

Opnako npu ucnonb3zoBanuu SatFinder ecTh 1 HeTOCTaTKU:

1. Pe3ynbTat npoBeIEHHON HACTPOUKHU HE BUJICH CPa3y.

2. He uckiroueHa BO3BMOXXHOCTh HACTPONUKU HE HA TOT CITyTHUK.

[TogxiroueHNEe M UCHOJIB30BAHUE MHAMKATOpPA CUTHANa JTIOCTaTOYHO IMPOCTOE.
ITonxiIroueHHBIM K KOHBEPTOPY CITyTHHKOBBIM PECUBEP OCTAaeTCs Ha mecre. B cerpb
€ro MoKa TOKE BKJII0YATh HE HYKHO.

Mepsl nipenoctopoxHOCTH! Mexy KOHBEPTOPOM M PECHUBEPOM MOCTOSIHHO
MIPUCYTCTBYET HEKOTOPBIN MOTEHI[MAN Pa3HOCTHOIO HampsbkeHus. B cBs3u ¢ 3TuM,
YTOOBI M30€XaTh MOJOMKH KaKOro-JIM0O YCTPOWMCTBA, MOJACOCIUHATh U OTCOCIUHATD
KOAKCHUAJIbHBIA Ka0ellb He0OXOAUMO TOJBKO MPH BBIKIIOUEHHOM U3 CETHU PECHUBEPE,
TaK KaK Py NPUKACAHUU IITEKEPA K pa3bEMy MOKET BOBHUKHYTh pa3psiiHas UCKPA.

Nunukarop SatFinder mogkitouaeTcss K CIyTHUKOBOW aHTEHHE C TOMOIIBIO
OTpe3Ka HACTPOCUHOI'0 Kabesisi, UMEIOIIETO YCTAHOBJICHHBIE Pa3beMbI-KOHHEKTOPHI C
nByXx ctopoH. Kabenb He MoiKeH ObITh CIWIIKOM JUIMHHBIM, HHaYe HEYJ00HO Oyaer
pabortats. OntumansHas Jmaa — 0,5 — 1,5 Metpa.

SatFinder ycranaBnuBaeTcsi MEXy PECUBEPOM UM KOHBEPTOPOM B TOM MECTE,
rae OyJeT MpOBOIUTHCA HACTPOWKA, TO €CTh B HEMOCPEACTBEHHOW OJIM30CTH
aHTeHHbl. PazpeM ¢ Hammuceio LNB HyxeH i NOAKIIOYEHUS HACTPOCYHOTO
kabens, WAyIero K aHTeHHe, a pa3beM ¢ Haamucbio «REC» — miusa kabens,
coeaunsitoniero SatFinder ¢ pecuBepoM. Cxema Takoro MOJKIIOYEHUS MOKa3aHa Ha

pucyHke 3.28.


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 Tapeku, YTOObI 3allIUTUTh €T0 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 YCTAHOBKA UM HACTPOWKA pecHBEpa Ha JICHCTBYIOIIUMA
TPAHCIIOHJEP, KOTOPBIA HAXOIWTCS Ha HacTpauBaemMom cnyTHUKe. IlepeueHb
aKTyaJIbHBIX pab0YuX TPAHCIOHJIEPOB Ha P MHUPOKOPACIPCTPAHEHHBIX CITyTHUKOB
MOXHO HaiiTh, Hampumep, B [19]. [ns mydiiero pesyjbrata PEKOMEHAYETCS
BBIOMPATh TOT TPAHCIOHJAEP, KOTOPBIA TPAHCIMPYET HECKOJBKO KaHAJIOB, TaK Kak
nmapamMeTpbl TaKOTO TPAHCIOHAEpa OOBIYHO HE MEHSIOTCA WM MEHSIIOTCS OYeHb
penko. Ilociie 3Toro pecuBep OCTaeTcs BO BKIHOYEHHOM COCTOSIHUM. BHENIHWN BHI

MOJIKJIFOUEHHOTO MPpUOOpa MmoKazaH Ha pucyHke 3.29.
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Pucynoxk 3.29

[Tpuniun pabotel nHAuKaTopa curHaia SatFinder mocraTtouno mpocroit. [pu
BKJIIOUEHHH NUTaHUs pecuBepa, Hanpsbkenue (13 B unu 18 B) uager Ha koHBepTOD,
npudemM SatFinder Takke BKIIOYaeTCsS M HAUMHAET paboTath. Ha mpubope BKIIFOUHTCS
MOJCBETKA CTPEJIOYHOIO WX KUJKOKPUCTAINIMYECKOTO UHIUKATOPA.

[locne  BxmrodeHuss mpubopa, HYKHO C  TOMOINBIO  peryasTopa
YyBCTBUTEJIBHOCTH IOCTABUTh CTPEIKY HHAWKATOpPA WM MOJIOCY XK-MHAUKATOpA
MPUMEPHO HAa OT OJHOM TPETU 10 MOJIOBUHBI IIKaibl. Eciv mpu TakoMm YpOBHE
YYBCTBUTEJIILHOCTH YCTPOMCTBO HAUMHAET MUIATh, TO HYXHO €111 HEMHOTO YOaBUTH
YyBCTBUTEJIBHOCTH, 10 TE€X MOP, MOKA 3BYK HE MIPEKPATUTCS.

[Ipy W3MEHEHUM BEPTUKAIBHOTO U TOPU30HTAIBHOIO TOJIOKEHUS aHTEHHBI B
HalpaBJC€HUU HAa CIYTHUK HWHIUKATOp OyJeT OTKJIOHATHCS Ha MaKCHUMalbHOE
3HaUCHHE (3alIKaMBaTh) a 3BYKOBOM HMHIUKATOpP OyAeT W3/1aBaTh MaKCHUMAaJIbHO
IpOMKHI curHaia. B »ToMm ciyyae HEOOXOIMMO YMEHBIIUTh YYBCTBUTEIBHOCTD
npubopa peryiastopoMm ypoBHs. M Takum 00pa3oM NpPOW3BOAUTH ATy OIEPAIUIO

OHUKINYCCKH, IIOKa HEC I[OGBCMCH TAaKOI'0 ITOJIOKCHUSA CHYTHHKOBOﬁ AHTCHHBI, IIPpH
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KOTOPOM HUHAMKATOp YK€ He OyIeT yKe HU3MEHATbCA B CTOPOHY MaKCHMyMa.
CunTaercs, 4YTO aHTEHHA HANPaBJIEHA HAa CITyTHUK M KPETIEKHU MOXKHO 3aTSAHYTh.

Ha sTom HacTpoiika He okoH4YeHa. HeoOXoaumo omnsiTe BEpHYTHCS K PECUBEPY
U TIPOCKAHMPOBAaTh BBIOpaHHBIN TpaHcmoHAep. [lpu 3TOM HamO yIOCTOBEPUTHCS B
TOM, YTO aHTE€HHA HACTPOCHA UMEHHO Ha TOT CITyTHHUK, KOTOPBII HAaM HY>KEH, IOTOMY
YTO y HEKOTOPBIX TPAHCIOHJEPOB C PA3HBIX CIYTHUKOB IapaMeTphl HECYIen
YacTOTHI COBMAIAIOT WIIH OJIU3KH.

[Tocne npoBeneHust Takou npoepku SatFinder MOXXKHO OTKITIOUUTH, a KaOeb,
UOyIIMA OT pPECUBEpa HANpAMYIO NPUCOCAMHUTHL K KOHBeprepy. Hacrtpolika
OKOHYEHA.

Hacrpoiika criyTHUKOBO# aHTeHHBI pu oMoty nmpudbopa OPENBOX SF-110.

Buemnuii Bua npubopa nokasan Ha pucyske 3.30 [20].

Pucynok 3.30

N3mepurtensubiii pubop OPENBOX SF-110 npenna3zHaueH 1jisi HaCTPOWMKHU
CIIyTHHKOBBIX AHTCHH W W3MEpPEHUS MapaMeTpOB CIIyTHUKOBBIX CUTHaAIOB. Kpome

CyTHUKOBOTO nuama3zoHa DVB-S/S2 mpubop mpuHHMaeTr cuUTHaIBI ¥ IUQPPOBOTO



spupnoro TteneBunaeHuss DVB-T/T2, wusmepser ux mnapaMerpsl U IO3BOJISIET
HACTPOUTH 3(PUPHYIO AHTECHHY.

Paccmorpum  paboty mpubopa OPENBOX SF-110 co cramgaprom
cinytaukoBoro TB DVB-S/S2.

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

MEHIO0, Mpe/IcTaBlIeHHOE Ha pucyHke 3.31 [20].
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Pucynok 3.31

Kak Bumno u3 pucysnka 3.32, BeiOupaercsi crnyTHUK, yactora LNB = 10750
MI'1, TpaHCHOHJEp BBIOMpATh JKEJIATENBHO TOT, CUTHAJI OT KOTOPOTO MOXET OBITh
NpUHAT, 22 kIl HE HyKEH (Tak Kak MepeKoYaTh AUANa30Hbl HE HAJ0), TUI MTOMCKa
— CkaHupoBaHHe CIyTHHKA, TOJbKO FTA — BbIki., B pe3ynbrare OyayT NponucaHbl B
0a3e matHble U OecruiatHbie cepBuchl). Knonkamu F1, F2 M0OXHO BbI3BaTh MEHIO
peAaKTUPOBAHUS CIIYTHUKOB M TpaHCOHAepoB. BeiOpars CtapT noucka, HaxaTe OK

(pucynoxk 3.33).

Mowck o i)
ChyTHuK (38/94) EUTELSAT 36A/Ku E 36.0
Yacrora LNB 10750
Tpaxcnoxpep (1/38) 11727 H 27500
22Kly Beikn,
Twn noucka CKaHMpOBaHKe CNyTHHKA
Toneko FTA Bbikn.
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Pucynoxk 3.32

Mouck [oves) GPS m

TB kaHans! 31 Papuo kaHanw
$Kunonokas HD-1

$Kunonokas HD-2

$Ena HD

$Uckywenue 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 ...

| 7%

Pucynok 3.33

Paznen mento «llouck» ucmonb3yeTcss ISl MOMCKA KaHAJIOB Ha BbIOPAHHOM
CIyTHUKE. AHTEHHa yXe JOJDKHA OBbITh HACTPOEHA HA IPUEM C ATOrO CIIyTHHUKA.
PaccMoTpuM HacTpoiiky mnpuemMa c MONYJSIpHOM ciyTHUKOBOM mo3unuu Eutelsat
36A/36B 36.0E na xouBepTop BepxHero Ku guanazona ¢ KpyroBoil mossipu3aiue.

ITocne okoHuanuss moumcka Haxath OK, nBaxasl HaxaTb KHONKy MENU,
HaxaTh OK 17151 BpIBOJa CIMCKa KaHaJoOB, BHIOPATh OTKPBITHIN KaHai, Haxarb OK.
JIJist mocTyma K KOJUPOBaHHBIM KaHAllaM MOXKET OBITh MCIIOJIb30BaHA KapTa JIOCTYIIa
Conax (B mpommBkax 0e3 Multi CAS) u CAM wmoayns ¢ KapToil JocCTyma.
COOTBETCTBYIOIIUE CIOTHI B MPUOOPE UMEIOTCS

Paznen MeHIO «YpOBEHBY» HUCHOJB3YETCS JJIi TOYHOW HACTPOUKH AHTECHHBI U
ompenesieHus: xapaktepuctuk curdHaina (Pucynok 3.34). TpaHCmoHAEp MOXKHO
BBIOMpaTh. Kak mpaBwmiio, rpybasi HaCTpOWKa BBITIOJHAETCS MO 00Jiee CUILHOMY

CUTHAJy U TOYHas — 1o OoJjiee c1aboMy TPaHCIIOHIEPY.
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Pucynok 3.34

[Tpu BbIOOpE paznena MeH0 «CHekTp» NepBOHAYAIbHO Mbl BUAMM OOIIMN
CHEKTp BCEX TPAHCIOHAEPOB Ha CIIyTHUKE TOW MOJSpU3alMU, KOTopas ObLia y
KaHaja, KOTOPBIA MbI IPOCMATPUBAIIM NIEPE] EPEKIIOUeHUEM B MeHIO «CriekTp». Ha
HNEepBOM TMPOMEKYTOYHOM YACTOTE€ OT 3TOrO0 TPAHCIOHAEpa OyIeT HaXOIUThCS U

Kypcop (CHHSISI BepTHKaIbHAS JTUHMS ), KaK MMOKa3aHo Ha pucyHke 3.35.

Level: Macwrab-

Spectrum: APY-fft

1190 1310 1430 1550 1670 1790 1910 2030 2150
Havano : 950 Koney : 2150 Texyw. : 1150 Wwupuka : Full
0/22K : Off 13/18V : 13V VIL-Ku :11900 Power : 35dBuV

“— Yacrora FZV Monoca l #3"03‘-‘" m\%xem
Pucynok 3.35

Hns Uudoxkanana (tpancnonaep 11900 R) mpomexyrodyHass yactota OyaeT
paBHa 11900-10750=1150 MI'u. Ha »kpaH MOKHO BBIBECTH M CHEKTDP OTAECIBHOTO
TpaHCIIOHeAepa, ecliu Haxarh KHOmKy F1 u yka3zaTh HadalbHyI0 U KOHEYHYIO

JacTOTy U3MEPACMOIO CIICKTpA, BBI6paB JaCTOTEI C YUCTOM IIOIIagaHusl MEKAY HUMU



MHTEPECYIONIEHN 4acTOThI (PUCYHOK 3.36).

Level: Macwrab-

Spectrum: APY-fft

PenaktupoBaHue 4acroTu

ayansHas Yacrora 4 1100Mr D>
“0 Koneynan wacrora 1200MIMy

Ormena

1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
Havano : 1100 Koney : 1200 Texyw. : 1150 Wwupuna : 100
/22K : Off 13/18V : 13V VL-Ku :11900 Power : 39dBuV
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Pucynok 3.36

Ecau nHaxath KHOIIKY F4 3aXBaT, TO IIOABHUTCA pcalibHad I/IH(I)OpMaI_[I/I}I 0

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

Level: Macwrab-

Spectrum: APY-fft

Yacrora M4 1150 MHz
Cropocte 27499 KSIs
m 11900-V-27499
CnyTHuk

1120 1130 1140 1150 1200
Havano : 1100 Kowey : 1200 g
0/22K : Off 13/18V : 13V

&Hacwra E2. Monoca F3 |oaiin

Pucynok 3.37

Ecmu k mpubopy noaxnrodeHa USB-diernt maMsth, TO MOKHO HaXaTh KHOMKY
F3, Torna Ha Hee COXPAHUTCS CHUMOK TEKYIIIETO 3KpaHa CO CIIEKTPOM.
Pasznen mento «Co3Be3nne» MOKa3bIBaeT KOHCTEIUIAIMOHHYIO AUAarpaMMy s

TpaHcnongepa DVB-S2, kak noka3ano Ha pucyske 3.38.
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Pucynok 3.38

Cronben nuudp cnpaa Ha KapTUHKE OTOOpaXkaeT mapaMeTpbl CUTHAJIA:

— yactota, MI'1 (11900, 12130);

— BuA ¢a3el curnana (QPSK, 8PSK);

— BER, kojguuecTBO OMIMOOYHO MNPUHATHIX OUTOB, pa3feieHHOE Ha oOIiee
KOJIMYECTBO MEepPEeJaHHBIX OMTOB, YEM MEHBIIEC 3HAYCHUE, TEM JTyUIIIe;

— FEC, nmnoka3piBaeT KOPPEKIMI0 OMHUOOK CHOCOOOM  YIPEKICHUS,
WCIIONIB3YETCs JUIsl MCIpaBJieHUs OMMOOK MpH Tepelraye JaHHBIX MyTeM
n00aBIIeHUS B IOTOK U30BITOYHON HH(POPMAIINH;

— C/N, mnoka3plBa€T COOTHOIICHHE MEXKAY MOIIHOCThIO MOIYJIHPYEMOTO
CUTHAJIa W DKBUBAJCHTOM MOIMHOCTH IIIyMa TP OJHOM W TOW IXKe
MPOITYCKHOW CITOCOOHOCTH, Y€M BBIIIIE 3HAYCHHUE, TEM JTyUIIIE;

— MER, noka3biBaeT oTHOIIEHHE OOIIEH MOIIHOCTH HJICAJIbHOTO HH(PPOBOTO
KaHaJla K MOIIIHOCTH, MPHUXOAAIICHCS B pealbHOM BXOJHOM CHUTHAJIC Ha
OIMUOOYHBIE TTAKETHI, YEM BHIIIEC 3HAUCHHUE, TEM JTIyUIIIE;

— mnocneanss mudpa (35,5dBuV u 37,7dBuV) oToOpaxkaeT MOITHOCTh KaHama.

Paznen mento USB oTkpriBaeTcs TOJNBKO MpU MOAKIIOUYEHHONW M OMO3HAHHOM

npuoopom OPENBOX SF-110 dnenr-namsta. J[ocTyTHBI MyHKTHI:

— 3amuch PS, mis 3amucu nporpammuoro (PS) motoka nmpuHIMaemMoro kaHana,



JUIsl OCTAHOBKM 3allMCH Ha)kaTh KHONKY F2 Ha mynbre ynpaBiieHUs, WIH
kHonky Cromn Ha nynere Y

— 3amuck TS-CH, i 3anucu TpaHCIOPTHOTO MOTOKA TEKYIIEro KaHana, JJIs
OCTaHOBKHU 3arnucu — kHonka F2 wnu Crom;

— 3anuch TS-TP, mist 3anucu TpaHCIOPTHOTO MOTOKA BCETO TPAHCIIOHAEPA;

— Meauaruieep, IS BOCIPOM3BEACHHUS MYJIbTUMEIMUHBIX ((OTO, ayauo,
BUJI€0) (aitiioB, 3arMcaHHbIX Ha (remky. Bocnpon3BoauT Bce nomyisipHbIe
¢dopmatel. Jlns BBIOOpa KaTeropuum MyJibTHMEIWa HakaTh KHOMKYy FI,
JOCTYITHO TaK)Xe yIpaBJeHHE BOCIpOU3BelieHueM ¢ nynbTa JY u ¢ ma”enu
yIpaBJICHUS.

— a”aym3 TS, mug aHanu3a TPaHCHIOPTHOIO IOTOKA, 3anrcaHHoro Ha USB
drnemky, BbIOpaTh ¢aitn Ha Quemke ¢ pacmMpeHueM *.ts, cTapTyeT
aHaJIM3UpPOBAHUE, 3aTEM MOYKHO Ha)XKaThb KHONKY F2 W BBECTH JaHHBIE
WCXOJd W3 BBIIAHHOM packiaaku, Haxatb OK, noxnaTbcs 3aBepIICHUS
IpOLIeTyphI OUCKA U BBIBOJIa MH(POPMAIIMU HA YKPaH;

— Oe3onacHoe u3Bneuenue USB, roBopur camo 3a ceos;

— oOunoBnenue uepe3 USB, mis oOHOBIEHWS TPOUIMBKH, 0as3bl JTaHHBIX U
HacTpoeK npudopa;

— coxpanenue Ha USB, nns coxpaHeHust Ha Quieniky 06a3bl JaHHbIX Win «Bces
¢y (pe3epBHOE KOMMPOBAHWE TMPOIIMBKU, HACTPOEK, 0a3bl AHHBIX I10
CITyTHUKaM, TpAaHCIOHAEpaM M KaHajlaM), COXpaHeH OyaeT oOuui ¢aiin c
Ha3BaHueM total flash.abs.

Paznen mento «DiSEqCy» npeanasHadeH Jyisi HACTPOMKH MOMCKa KaHAJIOB € 2-X

u 6omee anTeHH npu ucnoias3oBanun DiISEqC 1.0, 1.1 nepeximouarenei, a Takxe Ipu
HCIIOJIb30BAaHUU MTO3ULIUOHEPA.

Bcerpoennsiii GPS  mpueMHHK TO3BOJISIET TOJNYYUTh KOOPIWHATBHI TOYKH
nonoxenus: nmpuobopa OPENBOX SF-110. ®ynkmus pabotaeT mpu HaXOXKICHUH
npubopa Ha OTKPBITOM MECTHOCTU. UeM Oouiblliee KOJUYECTBO CITYTHHUKOB MPUOOp
IpUMET, TeM TOuyHee OYJeT BBIYMCIECHO MECTOMOJIOKEHHE (TpUOOpP HEOOXOAUMO

pacmoJiaraTh OOJMXKE K aHTEHHE).



Paznen mento «CnytHuku» (pucyHok 3.39) nanpsimyto cBsizan ¢ GPS, B aTom
Clydae BBIUHMCICHUS OyayT KOHKPETHBIMHU JJIS TOYKM YCTAaHOBKM aHTEHHHBI. Ho
MOXXHO Ha)kaThb KHOTIKY F4 u BbIOpaTh ropoa u3 umeronieics 0as3pl. Torna Ha myre
OyIyT yka3aHbl BCE JIOCTYIMHBIC B 3TOM paliOHE CITyTHHUKH.

KpacHas Touka — BbIOpaHHBIN CIYTHHUK (BbIOMpAETCs KYpCOPHBIMU KHONKaMU
WM TIOBOPOTHBIM MEPEKITIOYATEIIEM).

A3UMYT: 0TOOpa)KkaeTcsi a3UMYT aHTEHHBI OTHOCUTEJIBHO HAINPAaBIICHUS Ha IOT.

DneBanusi: OTOOpa)kaeTcsi YroJl TOJMHATHUS aHTEHHbI (Yroil MecTa IIo
TEPMUHOJIOTHH PATHUOJIOKAIINHN ) JTsl HABEACHUS Ha BRIOPAHHBIN CITyTHUK.

[Tonspuzamusi: oToOpakaeTcsi yroa MNOJsApU3aAlMUA AaHTCHHBI [Ji1 TpUeMa

BBIOPAHHOTO CITyTHHKA.

CnyTHuEM e s 3
A3uMyT N->E | Snesauns | 89.9 MNoznuua

‘ CnyTHKrK MAXIMUM TV(0.0E)

Monoxexnue Bawe nonoxenue(0.0E 0.0N)
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Pucynok 3.39

Pa3ngen menro ((SMYJ'IHHI/IH» MMO3BOJICT ONPCACIUTDb PACIIOJOKCHUC CITYTHHKA

Ha opOuTe JJIsi KOHKPETHOM MecTHOCTH. OMATh e TOUYHOCTH OYJET Topas/io BHIIIIE,



€ClIi MUpoTa U Joiarorta B3sAThl 1mo AaHHbIM GPS. Mouutop mpubopa smynupyer
MOJIO’KEHUE HaIpaBJICHUsl 3€pKajla aHTeHHBbl Ha ciyTHHUK. [IpubGop ycTaHOBHUTH MO
IpaJliOMETPy Ha TOPU3OHTAIBHYIO MOBEPXHOCTh, HAKIIOHSA AMUCIUICH mpubopa B
pasHbie cTOpoHbI 100uThes nosiBiaeHuss OK Ha kpacHOM (oHe B Tabiuie DiaeBarius.
CoxpaHsisi TOPU30HTAIBHOE TMOJOKEHUE MPUOOpa MOBEPHYTHh €ro MO a3UMYTy Tak,
yTOOBI KpacHasi U CHHSS JMHUU HAa BUPTYaIbHOM KOMIIACE COBIAIM U MOSBUIACH

Hagamuck OK Ha kpacHOM (hoHe B Tabnuie A3UMyT, Kak IMOKa3aHo Ha pucyHke 3.40 .
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Pucynok 3.40

B »tom cnywae paumcmiied mpuOopa TOYHO COOTBETCTBYET Oyayliemy
MOJIOKEHUIO aHTEHHBI JIJI1 HACTPOUKH Ha BBIOPAHHBIM CITyTHUK. MOXHO TIPUCTYIIATh

K OPMECHTHPOBAHUIO PeaJbHON aHTCHHBI.
3.6 ConepxaHue oT4yeTa

OT4eT BBINOJHACTCS B AJICKTPOHHOM BHJIC C HMCIIOJIB30BAHHEM KOMITBIOTEpA C
MOMOIIIBbIO O(PHCHOTO MaKeTa.

B oTdeTe MOKHBI CONEPKATHCS CICAYIOIINE JJIEMEHTBI J1a00paTOPHOTO
UCCIICIOBAHMSL:

3aianue mperno1aBareis, KOTOpOe BKIIOYACT CIICIYIOIIHE TyHKTHI:

— TIEPCUYCHBb CIIYTHUKOB, KOTOPBIC pCKOMCHIOBAHBI AJIA IIPHUCMaA,



— MmepeyeHb MPOrpaMMHOro ooecrnedeHus, HEOOX0IUMMOTO AJIs HACTPOUKHU
CIIyTHHKOBOTO MPUEMA;

— THI U KPATKHE TEXHUUECKNE XaAPAKTEPUCTUKH UCIIOIBb3YEMOIO PECUBEPA;

— TepeYeHb U3MEPUTEIHLHOTO 000PYAOBAHUS U UHCTPYMEHTOB, C TTIOMOIIBIO
KOTOPBIX Oy/IeT MPOU3BOAUTHCS YCTAHOBKA M HACTPOITKA CITyTHUKOBOM
AHTCHHBI.

O6ocHoBaHME BbIOOpa (C MPHUIIOKEHUEM MOATBEPKIAIOIIMX JIaHHBIA BHIOOD
CKPUHIIOTOB):

— BEILIATEJIbHOTO CIIyTHUKA U3 NIEPEYHS, IIPEMJIOKEHHOIO IPETOIaBaTENEM Ha
OCHOBE aHaJIM3a MECTAa YCTAHOBKHU aHTEHHBI U OKPYXAIOIUX OOHEKTOB;

— YacTOTHOIO Juala3oHa, BUJa KOHBEPTEPA U AUAMETpa 3epKaja
CITyTHUKOBOMW aHTCHHHBI.

Onucanue mopsaKka yCTAaHOBKA W HACTPOWKHM aHTEHHBI HAa BBHIOPAHHBIA B 11.3
CITyTHUK, BKJIFOYAIOILIErO CJIECTYIOIINE ITAIbI:

— OIpeAeNICHUE a3uMyTa U yria MECTa JJI1 aHTEHHBI (CKPUHIIIOTHI)

— TOPSIIOK MOJAKIIOUEHHUSI M1 HACTPOUKHK aHTEeHHBI ¢ moMoIIsto SatFinder nnm
Openbox.

— yCTaHOBKa M HacTpoiika pecuBepa uepe3 WEB-unrtepdeiic (CKpuHIIOTHI).

— IIEpEeYEHb TPAHCIOHAEPOB U YAaCTOTHI IPUHSATHIX TEIEBU3UOHHBIX U
paguoNpOrpaMm.

Kpartkue BbIBOIBI TIO paboTe€ O TOM, KaKH€ HOBBIC MPAKTUYECKUE HABBIKU U

yMeHus npuoOpen o0yyaeMblil.

3.7 KOHTpOABHBIE BOITPOCHI

[Ipu nomycke K BBIMOJIHEHUIO JIAOOpAaTOPHOW pabOThl, CTYIAEHT IOJKEH
OTBETUTh Ha PsAA KOHTPOJIBHBIX BOIMPOCOB, KOTOPHIE MOKAXYT YPOBEHH €ro
TOTOBHOCTH 3(P(HEKTUBHO BBIMOJIHUTH JIAOOPATOPHOE UCCIIEAOBAHHUE.

1. Ilepeuncinre npenMyIecTBa CUCTEM CITyTHUKOBOMW CBSI3H.

2. Jlaiite omnpeeneHrne reocTalmoHapHoi opouTe.



3. IlosicHUTE IPUHIIUI CBSA3H C UCIIOIb30BAHUEM HCKYCCTBEHHBIX CITyTHHKOB
3eMJIn

4. YUem omnpenensieTcs: BBIOOP MOJI0C YaCTOT, BBIACISIEMBIX I pa0OThI CUCTEM
cBsi3u uepes MC3?

5. JIOCTOMHCTBA U HEJOCTATKU HU3KOOPOUTAIBLHBIX CITyTHUKOBBIX CHCTEM.

6. JIOCTOMHCTBA U HEJOCTATKU CPETHEOPOUTATBHBIX CITYyTHUKOBBIX CUCTEM.

7. JIOCTOMHCTBA U HEIOCTATKH BHICOKOOPOUTATBHBIX CITyTHUKOBBIX CHCTEM.

8. Ilepeuncnure nquarna3oHbl BOJH CIIyTHUKOBOMW CBSI3H.

9. JlaitTe onpeieieHE TPAaHCIOHAEPA.

10. Yto Takoe KOHBEPTEP U KAKUMH TEXHHYECKUMH XaPAKTEPUCTUKAMH OH
oOnanaet?

11. Yto Takoe pecuBep? Pa3sHOBUIHOCTH PECUBEPOB.

12. Yem onpenensieTcss AMaMETP CIIyTHUKOBOM aHTEHHBI?

13. Kakue TpeGoBaHus MPEABSIBISIOTCA K MECTY YCTAHOBKU aHTEHH?

14. OcobGennocTu nmpuMeHeHus mpubdopa SatFinder.

15. OcobennocTu mpuMeHeHust mpubdopa Openbox.

16. lath onpeneneHue a3umMyTa 1 yria Mecra.

17. Kakumu XapakTepruCTUKaMu OINPEAEISIETCS MOJI0KEHHUE CITyTHUKA Ha
reocTaluoHapHoi opouTe?

18. Kakne cTpyKTypbl BXOIAT B CUCTEMY CITyTHUKOBOH CBS3U?

19. Yo Takoe nuIro30Basi CTaHIUS

20. Yro Takoe pUKCUpOBAaHHAsI CUCTEMA CITyTHUKOBOU CBSI3H

21. Yto Takoe cucreMa ciyTHUKOBOro Bemanus DTH?

22. Ilepeuncnure CIIyTHUKOBBIX MpOBaiiiepoB Poccuiickoro TeineBU3NOHHOTO
BELAHUSA

23. [lepeuncaure, KakMe yCTPOUCTBA TOJKHBI BXOJUTh B KOMIUIEKT IS
CITyTHUKOBOTO ITpuemMa’?

24. Jlng yero ucnoisb3dyercss CAM-monyiib?

25. [losicHuTE MEXaHU3M ITPENOCTABIECHUS YCIYTH IUIATHOTO TEIEBU3HOHHOTO

BCIIaHUA



26. YTto Ha3bIBAETCS HAKIIOHEHHEM OPOUTHI?

27. llepeunciute nporpaMMHBIE CPEICTBA, KOTOPBIE YIPOIIAIOT MPOLIECC
YCTAHOBKHU U HACTPONKH CIIyTHUKOBOW aHTECHHBI.

28. Jly1g yero Hy>KHa KapTa MOKPBITHS CITyTHUKA?

29. B yem otnnune oceTHOM aHTEHHBI OT NpsAModokycHO#. X nocTonHcTBa
Y HEJJOCTATKH.

30. Yto Takoe moJisipu3anus 1 Jjisl 4ero oHa HyxKHa?

Cnucok HMCTOYHHUKOB, KOTOpbIe OBUIM UCIIOJIB30BaHBI MpPH pa3paboTKe
7ab0paTOpHOTO  MPOrPaMMHO-AMIAPAaTHOTO  KOMILIEKCA TMPHUBEACH B  KOHIIC
MOSCHUTEIIbHOM 3aITUCKHU.
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