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IIOAIINUCH
AHHOTaLMA

BoimyckHas kBanu@ukanvoHHas paboTa MOCBSIIEHA H3YYEHUIO CTPYKTYPbI
(POBOTO TEIICBU3MOHHOIO BELIAHUS 110 CIIYTHUKOBBIM KaHajaM B ¢opmate DVB-
S2 u npuemy HD-1MQPOBBIX TENEBU3MOHHBIX CHTHAJIOB 4Y€pe3 CIyTHHKOBBIE
KaHaJlbl, = KpOME  J3TOr0  pPacCMOTPEHBl  BONPOCHI MO  OE30IacHOCTH

KHU3HCACATCIBHOCTH.

AHHOTALIUSA

butnpyB ManakaBuii Ul pakaMiii TEJIEBU3UOH CUTHAUIAPHU CYHBUU
iyngom opkamu DVB-S2  dopmatuna yszaru6, kaGyn Kumuin sa HD- pakamin
TEJICBU3MOH CUTHAUIADHUCYHBUM WYIAOMI OpKamu KaOYJIWHU TaXjIuil STHUILITra
Oafunuianrad, OyHIaH TamKapu Xa€T XadBCH3JIUTH CaBOJUIApU XaM KYpuoO

YUKHUJITAH.

Abstract

Exhaust qualification work is dedicated to study of the structure digital

television Bemmanus on satellite links in format DVB-S2 and acceptance HD-digital
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television signal through satellite links, except this considered questions on safety of

vital activity

BBEJIEHUE

HNoxnan Ilpesunenta PecnyOnuku VY36ekuctan WMcmama KapumoBa Ha
3acenanun  Kabunera  MMHHMCTPOB, TOCBSIIIEHHOM  MTOraM  COLIMAJIBHO-
SKOHOMUYECKOTO pa3BUTHsl cTpaHbl B 2012 roay W BaXHEWIIUM NPUOPUTETHHIM
HaIlpaBJIEHUAM 3KOHOMUYECKOU nporpammel Ha 2013 rog.

VYke B 9TOM roay cieayeT o0ecleyuTh pean3aluio MPOEKTOB 10 Pa3BUTHIO
U(pPOBOrOo  TEJNEBUJICHUS IYTEM YCTAHOBKA S5 1HUEQPOBBIX TEIEBU3HMOHHBIX
nepenatynkoB B [xu3akckoit, Tamkentckoit, depranckoi 1 Xope3mMcKkoi 00IacTsix
U YBEJIMYUTH OXBAT HACEJICHUs peciyOsIuKu 1udpoBbIM TeneBueHueM ¢ 42 no 45
IIPOLIEHTOB.

[Ipencrout 3aBepmIUTh CTPOUTENBCTBO OoJiee 2 ThICSY KUJIOMETPOB
BOJIOKOHHO-ONTHYECKUX CETEH IIMPOKOMOJOCHOTO JOCTYyNa [0 COBPEMEHHOM
TEXHOJIOTUHU C TIPEIOCTaBICHUEM yCIyT BuaeorenaedoHnu, MIHTepHeT-TeIeBuIeHus,
BBICOKOCKOpOCTHOrO MHTEpHETa, npocMoTtpa kaHainoB HDTV u npyrux.

AKTyanbHOCTHh JaHHOW palOTHI 3aKIIOYaeTCS B TOM, YTO Mepefaya u Mpuem
TEJICBU3MOHHBIX CHUTHAJIOB uepe3 cmyTHukoBoe (SAT) Bemanue ObIJIO M OCTaeTCs
cCaMbIM OBICTPBIM, HAJIe)KHBIM M SKOHOMHYHBIM criocoOoM mnomaun TB curnana
BBICOKOT'O Ka4eCTBa B JIIO0YIO TOUKY OOIIMPHOIO IPOCTPAHCTBA.

Henpto npanHOM pabOThl SBIASETCA aHAIW3 OpPraHu3aldd METOJ0B U
anroputMoB HD-1(poBBIX TeleBU3HOHHBIX curHaioB B (popmare DVB-S2 uepes
CITyTHUKOBBIE€ KaHAJIbI.

UckycctBennble cnyTtHukun 3emiin  (MC3) cocrouT U3 KOCMHYECKOH

maTdopMbl U nojie3Ho Harpy3ku. O6mas macca cnytHuka B 2500...3000 kr, B TO
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BpeMsi Kak Macca mnose3Hoil Harpy3ku coctaiser 450...500 kr. Kondurypanus
reOCTAlMOHAPHBIX CHYTHUKOB TECHO CBA3aHa C PAAUOTEXHHUYECKUMH U
KOHCTPYKTHBHBIMH ITAPAMETPAMHU MOJIE3HON HArpy3KHU.

Konctpykumss UC3 nomxHa BBIAEPKUBATH CTATUYECKWE U JTUHAMUYECKHUE
Harpy3kd, BO3HHMKAIOUIME TIPU 3aIllyCKE pAKEThI-HOCHUTEINS, IpPU BKIKOYEHUU
anoreMHoro JBUTaTeNld, M pa3IMYHOTO pojia oOpOUTaJbHBIE BO3MYIICHUS.
JluHamuyeckue Harpy3Ku, BbI3bIBa€Mble paOOTON CTApTOBOW YCTAaHOBKHU, OYEHb
BEJIMKA M COCTOAT K3 MEXAHMUYECKMX M aKyCTHUYECKHX YAapoB W BUOpaluii,
CBSI3aHHBIX C paOOTON JBUTATEINI U BOSHUKAIOIIMX B MPOLIECCE TBUKEHUS.

O6b1un0 kKoHCTpYKIHS MC3 ycroBHO JEIUTCS HA JIBE YaCTH:

[JIABHYIO U BCTIOMOTATENbHYIO (WK 00ECIIeYUBAIOIIYIO).

['maBHyto koHCTpykuMio (kopnyc) Ha MC3 BBINOMHSAIOT U3 JIETKUX ATIOMHUHHUEBBIX
crutaBoB. OHA COAEPKUT MPOCTYIO OOOJOUYKY IMIMHIAPUYECKON WM KOHMYECKOU
dbopMbI ¢ pamMoii WM pedpamMu KECTKOCTH, a TaKKe pa3IuvHble (PaCOHHBIE OTIOPHI U
NEPEeKIAIUHbI ISl STYEUCTHIX TMaHeJIel COJMHEeUHO# Oarapeu, MJIOCKOCTeH aHTEHH U

IPYTUX YCTPOMCTB.
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I''TIABA |. BHEAPEHUSA HASBEMHOI'O U®POBOI'O
TEJEBU3UOHHOI'O 1 3BYKOBOI'O BEIIAHHUSA B PECITYBJIMKE
Y3BEKUCTAH

1.1. ITocnenoBaTeIbHOCTH NMEPEBOA CTAHIMI AHAJTOIOBOI0 BEIAHUS

Ha undposoii popmar. TexHnueckoe peryjiMpoBaHue MepexoHOro nmpouecca

BHenpenuss Ha3eMHOTO ITU(GPOBOTO TEICBU3HOHHOTO M 3BYKOBOTO BEIIAHMS B
PecnyOnuke Y3b6ekucran Obuta pazpabotana 2005 roay u omnpenensieT MOIXO0Mbl K
PEIICHWIO OCHOBHBIX  BOINPOCOB  CO3JIaHMSI Ha3eMHBIX IU(POBBIX  ceTel
paJMoOBEIIATEILHOW  CIY)KObI  (TEJICBH3MOHHOTO M 3BYKOBOTO  BEIIaHUS) B
VY30ekucTane, KOTOPhIE B IEPCIICKTUBE 3aMEHSAT CYIIESCTBYIONIAE aHAJIOTOBBIC CETH.

OCHOBHOM LIEJIBIO U 3aJ1a4€ii OBLIO:

- OIIPE/ICIICHUE OCHOBHBIX IyTEH M 3TAIOB BHEAPEHUS HA3€MHOTO U(PPOBOTO
TEJICBU3MOHHOTO M 3BYKOBOTO PaJUOBEIIaHUS, HAMPABICHUN pa3BUTHS HA3EMHOTO
1 pOBOro paguoBelIaHus B Y30eKucTaHe;

- BBIpabOTKa PEKOMEHIAIMI M0 BHEAPEHUIO ITUGPOBBIX TEXHOJIOTUM HA CETIX
TEJIEBU3MOHHOTO M 3BYKOBOT'O BeIllaHHUsS B Y30€KHCTaHE Ha OCHOBE TEHACHIIMM WX
BHEJIPEHUSI B MUDE;

- o0ecrieyeHHe pa3BUTHS W  MOJIEPHHU3AIMH  CYIIECTBYIOIIEH CETH
TEJIEBU3UOHHOTO ¥ 3BYKOBOT'O BEIIIAHMS;

- CO3[IJaHME TEXHUYECKUX W HKOHOMHYECKUX MPEANOCHIIOK, U YCIOBUH IS
YCKOPEHHOTO BHEAPEHUS HA3eMHOTO LHU(POBOTO TEIEBU3MOHHOTO W 3BYKOBOTO
BellaHMuA B Y30€KHUCTaHE.

O060cHOBaHO HEOOXOIWMOCTh 3aMEHBI CYIIECTBYIONIUX AHAJIOTOBBIX CETEH,
KOTOpasi CBsI3aHa KaK C MPOTPEccOM B 00J1acTh NU(PPOBBIX TEIEKOMMYHHUKAITMOHHBIX
TEXHOJOTUW, MaIMMX BO3MOXKHOCTh CIMSIHHS CpPEJCTB  BEIIAHWS, CBS3H,
WHOOPMAITMOHHBIX CIIYKO M KOMIBIOTEPHBIX CHCTEM, TaK M C MOTPEOHOCTHIO B
6onee S(PEKTHBHOM WCTMOIB30BAHUHM PAAMOYAaCTOTHOTO crekTpa. [IpoBeneH

CpPaBHUTEIbHBIA aHAM3 CYHIECTBYIOIIUX CTAHIAPTOB IU(POBOrO TEJIECBU3MOHHOIO

13



3BYKOBOTO BellaHus. B pesynbrare aHanuza omnblTa 3apyOeXHBIX CTpaH H
TEHJECHUUHU Pa3BUTUSA LU(POBOTO paJuOBEIIaHUs (3BYKOBOTO M TEJIEBU3UOHHOTIO),
IUIsl BHEpeHUs U pa3Butusa B Y30ekuctane L[TB BbiOpaH eBponeickuil cTaHIapT
DVB.

B pesynbrate aHanusa teHaeHnuu pazsutus LITB B Mupe u cymectsyronero
COCTOSIHMSI CETH TelepaauoBelianus PecnyOnuku VY30eKHCTaH —ONpeaeneHsbl
OoCcHOBHbIE dTanbl BHeAapeHus L[TB u kpyr BompocoB, KOTOpbIE IOJIKHBI OBITH
pELLIEHBI B IEPBYIO OYEPEb.

Ilepexox K TeNEeBU3MOHHOMY BelllaHMIO B LU(poBoM (dopmarte Tpedyer
pELICHUs LIEJIOro psifia COLUAIBHBIX, TEXHUYECKUX, OPraHU3ALMOHHBIX U IPaBOBBIX

3aJda4, B TOM YHUCJIC:

- obecrieueHre BO3MOXKHOCTH TIOJTYYCHHSI BCEM HACEIIEHWEM CTpaHbI ITaKeTa
00sI3aTCIIBHBIX OOIIEOCTYITHBIX TCJICBU3UOHHBIX KaHAJIOB W PaJUOKaHAJIOB W
BbIOOpA IPYTUX IMAKETOB TEICBU3UOHHBIX KAHAJIOB U PaINOKAHAJIOB;

- YaCTOTHO-TEPPUTOPHAIILHOE  IUIAHMUPOBAaHWUE MH(PPOBOrO  BEHMAHUS |
KOHBEPCHS PaIMOYaCTOTHOTO CIICKTPA;

- OTIpeieTieHNe TEXHIUYECKOH TOJTUTHKY BEIaHUs;

- MOJICPHH3AIIHS CYIIECTBYIOIINX CETEH TEICBEIIAHNUS;

- OTIpe/IeTICHUE ITAIIOB M CPOKOB IEepexo/1a Ha IUQpoBoii popmart BenaHws;

- oOecrieueHne (QYHKITMOHUPOBAHUS MHOPACTPYKTYPHI aHATIOTOBOTO (UPHOTO
BEIIAHUS JI0 ITOJIHOTO TepeXo/1a Ha U POBHIE TEXHOJIOTHH;

- OIIpeIeTICHUEe HOBBIX MPABWJI B3aMMOOTHOIICHUN MEXIY CyOBEKTaMH PHIHKA
TEeJepauOBEIIAHNS ITyTEM COBEPIICHCTBOBAHUSI HOPMAaTUBHON MTPABOBOM 0a3bl;

- OIpeNieTICHUE TPABUJ JIMIIEH3UPOBAHUS JCATEIHHOCTA B 00JIACTH OKa3aHUS
YCIIYT CBSI3U IS TIEJIeH TelepauoBeIaHus;

- pacuIpeHue MacmTaboB MIPOMBITIIEHHOTO IPOU3BO/ICTBA
TEJEPaTUOBEIIATEIFHOTO O0OpYAOBaHMUS, CO3/IaHWE HOBBIX M HCIIOJIH30BAHHE
HEHUCITOJIb3YeMbIX TPOU3BOACTBEHHBIX MOIIHOCTEH, CO3AaHUE JOTOJHUTEIHHBIX

pabouyux MecT, B TOM YHcCIIe B c(hepe HaydHO-TEXHUUECKOU JeATETHHOCTH.
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1.2. IlocJienoBaTEILHOCTD MEPEBOA CTAHIMH aHAJION0BOI0 BEIIAHUA HA

nugposoi ¢popmar

OuepeaHOCTh BBOJA CTAPTOBBIX MYJIBTUILIEKCOB HEOOXOAMMO OMPEIEIATh C
Y4E€TOM JOCTYIMHOCTH YAaCTOT B T€UEHHME PA3HBIX CTAIUN NMEPEXOJTHOTO MEPHUOJIA U C
y4€TOM F'OTOBHOCTU peTMOHOB K BBOAY HI[TB.

VYBsi3ka MEXly COCETHUMU pPEruoHaMU HEO0X0IuMa, YTOO0bI HEe OJIOKUPOBATh
CBOOOJIHBIC YAaCTOTHI B PETHMOHE, KOTOPBIM JOJDKEH NPHUCTYNHUTh K MPOIECCY
nepexoja 0 TOro, Kak B MPUTPAHUYHOM K HEMY PErHOHE OCBOOOIATCS 4aCTOTHI
OTKJIFOYEHHBIX aHAJIOTOBBIX CTaHUMM. Eciau Ba coceHUX PErmoHa OCYLIECTBISIOT
Nepexo/] B OJHO U TO K€ BPEMS WJIM pa3HbIE CTAIUM MEPEX0/Ia MEPEKPHIBAIOTCS 10
cpokaM, HEoOXOJMMO COTJIaCOBAaTh MCIOJIB30BAHME YACTOT U CPOKH OTKITFOUYCHUS
AQHAJIOTOBBIX CTAHIIMN B MPUTPAHUYHBIX pallOHAX MEXIY IByMSI pETMOHAMM.

B Hauvane 1 BceX PErMOHOB OMNPENENACTCS CTAaTUCTHUKA MO KOJMYECTBY
noctymnHoro crnekrpa s BHeAaperus HI[TB. Ilpu sTom 1ienecoo0pa3Ho yYUTHIBaTh
KOJI-BO TOJHBIX MOKPBITUN M3 YUCJIA CBOOOJHBIX KAHAJOB B PETUOHE, KOJIUYECTBO
BBIJICJICHUM, COCTAaBIAIOIIMX OJHO IIOKPBITUE, WU KOJIMYECTBO BBIJICICHUM, HE
UMEIOLIHUX KAaHAJIOB JUIsI OPTaHU3alMy CTAPTOBOI0 MYJIbTUILIEKCA.

B nepByro ouepenpy BHenpenuss HIITB BritouaroTcs peruoHnl, MMEIOLIHE
XOTsI OTHO TTOJIHOE TIOKPBITHE U3 YUCIa CBOOOIHBIX KaHAJIOB.

Ko BTOpO# ouepeny OTHOCAT PETHMOHBI, B KOTOPBIX €CTh YaCTOTHBIM PECYPC,
HO €ro HEJOCTaTOYHO [JIs CO3JaHus CTapTOBOIO MYJBTHUIUIEKCA JUISI BCEU
TEPPUTOPUM pETHOHA. B 3TOM ciydae i MOMCKA HEOOXOAMMOTO YacTOTHOTO
pecypca HEOOXOIMMO MPOBEAEHUE IETaIbHBIX HCCIEJOBAHUN C HUCIOJIb30BaHUEM
BPEMEHHBIX YACTOTHBIX CXEM U M0I00pOM KaHAJIOB, HE COOTBETCTBYIOIIUX IUIAHY.

Ecnu B pe3ynbrare UCCieNOBaHUN HE yAaeTCs HAWTH TpeOyeMbll 4YacTOTHBIN
pecypc, TO HEOOXOJUMO PacCMOTPETh BapUAHT OTKIIOYEHHE aHAJOTOBBIX CTAHIIMI
JUTst o0ecTiedeHus] peruoHa CBOOOTHBIMH KaHanamu. [Ipudem npu BeIOOpe mporpamm

AJIA Ha4YaJIbHBIX MYJBTHIIIICKCOB B AAdHHBIX PCTHOHAX, HCO6XO,Z[I/IMO YUUTBIBATDH
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BO3MOXHOCTh BKJIIOUEHUSI B MYJbTUIUIEKC TAKHUX IMPOrpaMM, KOTOPBIE MO3BOJST
OCBOOOJIUTH KaHAJIbI, 3aHATHIC aHAJIOTOBBIM BEIIAHUEM.

B pernonax, rame mnpeamnonara€Tca  OPOBOAUTH  €IMHOBPEMEHHOE
MepeKIIIoUeHUEe psija KaHaJIoB Ha IU(POBOM (GopmaT C OTKIIOYEHHUEM HEKOTOPHIX
aHAJIOTOBBIX CTaHIMK. B Takux pernoHax HEOOXOAMMO MPEBAPUTEIIBHO 3aMyCKaTh
OJIMH TECTOBBIA MYJIBTUILIEKC HA MEPUOJ MOJTOTOBKM U HACTPOUKHA MPUEMHOMN CETH
Ui mpueMa UU@poBOro BemaHus (yCTaHOBKAa M TECTUPOBAHHME IMPHUCTABOK,
HaJa)XMBAaHUE aHTEHHOTO XO3MCTBA U T.1.).

B Tpethio odepenp BKIIIOUAOTCA MPOOJIEMHBIE PETHOHBI C TOUYKH 3PEHUS
3amycka HU(POBOro TejieBenanus 0€3 BBIKIIOYEHUS JIEUCTBYIONIUX aHAJOTOBBIX
CTaHIUH.

YuutbiBasi, 4YTO YaCTOTHBIA pPECypc OTCYTCTBYET, Kak IpaBWIO, U3-3a
HEXBAaTKM YacTOT B OOJIACTHBIX IIEHTPaX M KPYMHBIX TOpoAax, TO MJis IOUCKA
YaCTOTHOTO  pecypca  TO3BOJIAIONIETO  HayaTh  BHEAPEHHE  1U(POBOTro
TEJIEBU3UOHHOTO BEIIAaHUS B JAHHBIX PETHOHAX, HEOOXOJUMO TMPOBOAUTH
JNOIIOJIHUTEIIbHBIE ~ HCCIIEOBAHMUS  3arpy)KEHHOCTM  4YaCTOTHOIO  CIIEKTpa B
Juana3oHax 4acToT, MPEANOIaraéMbIX JJis UCIIOJIb30BaHUS BEIATEIILHOM CITYKOBI.

JIOTIOMHUTENbHBIE MCCIENOBaHUS 10 TOUCKY CBOOOJHOTO pecypca st
BHenpenus L[TB B pernone mpenmosnararor pa3paOOTKy BpPEMEHHBIX YaCTOTHBIX
CXeM, TIO3BOJIAIONINX HavaTh BeniaHue B nudpoBoMm (opmate, MCIONB3ys KaHAIBI,
3alIMIIaeMble aHAJIOTOBBIM BEIIAHUEM Ha BpEeMs IIEPEXOIHOr0 nepuoaa. Bo3sMoxHbI
UCCJICIOBAaHUS YaCTOTHOW CHUTyalldd B pErHoHE Ui Toa0opa KaHAloOB, HE
paclpenesieHHbIX B JAHHOM pPEruOHE, HO BO3MOXHBIX K HCIIOJb30BAHUIO IS
1M (POBOTO HA3EMHOTO TEJIEBU3MOHHOTO BEIIAHUS C ONPEICTICHHBIMH YCIOBUSIMH.

[Ipu pa3paboTke YACTOTHBIX CXEM M MOAOOpa KaHAIOB JIsi BO3MOXKHOCTH
3ammycka mu@poBOTO HA3eMHOTO TEJIEBU3MOHHOTO BEIIAHUS B PETHOHE HEOOXOIMMO
YUYUTHIBaTh 1€J€COO0PA3HOCTh BKJIOUEHUSI B CTapTOBBIM MYJIBTUILIEKC TEX

nporpaMMm, KOTOPBIC IIO3BOJIAT 3aTEM OCBO6OI[I/ITI> KaHaJlbl, 3aHATBIC JTHMH
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porpaMMaMy B aHAJOrOBOM BEILAHWHU, OOyeryas, TeM caMbIM, 3aJady IOUCKa
KaHAJIOB JJI 3alycKa CIEIYIOUINX HU(PPOBBIX MYIbTHUILIEKCOB.

[Ipu pa3paboTke MOCIENOBATEIBHOCTH IEPEBOJA AHAJIOIOBBIX CTAHLUUU B
upoBON CTaHAAPT 11€J1I€CO00PA3HO YUUTHIBATH CYIIECTBYIOMIUM MEXIYHAPOIHBIN
onbiT. Hampumep, B BenukoOpuTanuum HazeMHOe LUPPOBOE TEIEBU3UOHHOE
BEIIAHME HAYAJIOCh Cpa3y MO BCEM CTpaHe, B IEPBbIM JEHb BEIIAHUS OXBAT
HaceseHust coctaBuia 70%.

Ceituac B EBporie monyyun pacnpocTpaHeHHe APYrod crnocod - peruoH 3a
peruonom. [Ipumepom ciyxut ['epmanus, riae 3TOT METOA ObLT YCTEIIHO MPUMEHEH
Ha MIPaKTHKE.

Koneunoii nensto HIITB B I'epmanuu siBnsiercss obecnieuenue npuema TB-
CUTHaJa HAIlMOHAJIBHBIX, PETMOHAIBHBIX U MECTHBIX MPOrpaMM Kak NMPUEMHUKAMHU
CO CTallMOHAPHBIMHU HAPY>KHBIMU AaHTEHHAMHU, TaK U MOPTATUBHBIMU U MOOWIbHBIMU
IPUEMHUKAMHU.

CxeMa nepexoaHoro nepuoja B I'epMaHuu cocTosia U3 TPEX 3TAIOB:

. OmuH KaHajm aHaJOroBOIO BEIIAHUS PEruoHa, HMEIOIUA MOLIHBIN
nepenatyuk W OONIBIIYIO 30HY OXBara, INepekiodaercs Ha uudpy s
JEMOHCTpAIIMU BBICOKOTO KayecTBa IU(POBOTO BEIIaHUS.

2. Bce MolHbIE NEPEAATYUKU HALMOHAIBHBIX KOMMEPYECKHX BeUIaTelIei
NEPEKITIOYAIOTCS Ha TU(POBOE BEIIaHUE, NEPEAATUNKH MaJIO MOIIHOCTH OCTAalOTCA
B aHAJIOTOBOM pEXuUME pPabOThl g Tepefadyd mporpamMm obmectBeHHoro TB-
BEILAHUS.

3. Bce kaHasbl nepexoAsT Ha IU(PPOBOE BEIlaHWE, U HA3eMHOE aHaJOTOBOE
TEJICBUJICHUE BBIKIIIOYAETCS.

WNurtepecen ombiTr HupepnanmaoB - cTpaHbl ¢ HEOOJNBINOW TEPPUTOPHEH U
Ae(PUIIMTOM YaCTOTHOTO MPOCTPAHCTBA JJIsl HA3€MHOTO IIM(PPOBOTO TEIEBU3UOHHOTO
Bemanus. Jlunensun Ha HITB, xotopoe nHauanmocs B amperne 2003 ropa, Obuin

BBIAHBI TIPH YCJIOBHHM OTCYTCTBUSI HHTEP(PEPECHIIMOHHBIX IOMEX aHaJIOTOBOMY
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Belanuio B Huaepnanmax u okpyxaromux crpaHax. beuia pazpaborana cienyromas
cxema, obecrieunBaroiiasi HauooJsiee OBICTPBIN MEPEXO:

1. TTapannenpHas nepenaya B HEKOTOPOM PETMOHE MECTHOM pPErHOHAIBbHOMN
nporpamMmbl  0OLIECTBEHHOTO TeneBuaeHus B ¢opmatre DVB-T nHa BpemeHHOU
4acToTe.

2. Ilocne momyromoBOro MEPEXOHOrO0 TEPHOJia aHAJIOrOBOE BeEIlaHUE
MECTHOU MPOrpaMMbl MpEKpaniaeTcs, a OCBOOOJIMBIIASICS YAaCTOTa HCIOIB3YyeTCs
JUISL Tiepefiladyu 3 HAIMOHAIBHBIX U | PErMOHANIbHOM MpPOrpaMMbl OOIIECTBEHHOTO
teneBusienns B popmare DVB-T. Ha BTopoMm 3Tane oHOBpeMEHHO UET BEIllaHUE B
ATOM PETHOHE 3 HAIIMOHAIBHBIX MPOTPAMM B aHAJIOTOBOM M IudpoBoM (popmarte B
TE€UEHHE MOITYTOJa.

3. Tlocne moyyroIoBOro MEPEeXOHOTO Teprojaa MapaylieIbHOTO BEIAHMS
HaIlMOHAJIBHBIX TPOTPAMM aHAJIOTOBOE BEIIAHKUE B 3TOM PETHOHE MPEKPaIaeTCsl.

OnucaHHas cxemMa NPUMEHSIETCS MOCJIEAO0BAaTEIbHO B Pa3HBIX PETHOHAX
CTpaHbl, YTOOBI JOCTUYH TOJIHOTO nepexoaa k HI[TB.

N3yyass u olleHMBass MpOLIECC MPEKpalleHUs aHAJIOrOBOIO BEIIaHUS U
nepexoja K muppoBOMY TEICBUICHHUIO B OTIAEIbHBIX PETHOHAX €BPOINEHCKUX CTpPaH,
HAJ0, KOHEYHO, NPUHUMATh BO BHHUMAaHHUE MECTHbIE OCOOCHHOCTU Pa3BUTHUS
TeneBuieHus. Tak, ObICTPOE OTKIIIOUEHHE aHAJIOrOBOTO BellaHus B bepiaune - 370,
HECOMHEHHO, yCIIeX BBIOPAHHOM TaKTHUKH Iepexoja K IM(POBOMY BEIIAHHUIO.
OpmHako HaJIO0 UMETh B BHIY, UTO B bepiiHe MUPOKO pacrpocTpaHeHO KabelbHOe U
CIyTHUKOBOE TeyeBuacHue. M3 1,8 MutH OepIIMHCKUX JOMOBIQJACHUN TONBKO 160
ThiC. (9%) NpUHUMATU CHUTHAJIBI AHAJIOTOBOTO HA3€MHOrO BEUIAHWS B KadeCTBE
OCHOBHBIX, emie 90 ToIic. (5%) - ucnoab30BaNn AJIs IPUEMA MIPOTPaMM aHAJIOTOBOTO
TB Bropoii u Tperuid aomamnHue teneBu3opsl. K aBrycty 2003 roma B bepnune
ObLTO TIPOJIAaHO yXkKe OKojo 180 ThIC. MPHCTAaBOK, YTO W ITO3BOJIMJIO OTKIIOYHUTH
aHaJIOroBoe Belanue. B cTpaHax, rje Ha3eMHOE BellaHue cMOTpsT, Harpumep 90%
HACEeJICHUsI, IEPEXOIHbINA MEePUOJ] MOKET 3aTsIHYThCsl. OHAKO HAKOIUIEHHBIN OMBIT

noaTBepxkaacT 3P PEeKTUBHOCTh HOBBIX MOAXOA0B K pa3BepThiBaHuio cucteM HITB.
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1.3. Texunueckoe peryJiupoBaHue NepexoaHOro npouecca

BaxHyro ponb B TEXHUYECKOM PETYJHPOBAHUU IEPEXOJHOrO IMpolecca
UTPAIOT BONPOCHI CTaHAAPTU3AIMHI, 0OCOOEHHO B paMKax EBponeiickoro coobiiecta
npuHATo Oonee 100 HOPMATUBHBIX JIOKYMEHTOB, PErVIAMEHTUPYIOIIUX BOIPOCHI
pa3BUTHS TEJEPATIUOBEIIAHUS.

Takum oOpa3zoM, BO M30eKaHHE TEXHUYECKUX MPOOJIEeM Ha HAIMOHAJIHLHOM
ypOBHE 1Ies1ec000pa3Ho pa3paboTKa CEpUM HALMOHAIBHBIX CTAHIAPTOB, HAIIPUMED
CTAaHJAPTOB Il CHHXPOHHBIX CETEH, IYHKTOB PETPAHCISAIUU, MOOWIBHOTO
TEIEBUACHUS U T.1.

B mnepuwon mepexoma K uM@poBOMY TelIepaTUOBEIIAHUIO JOJDKHBI OBIThH
INPUHATBL MEPHl MO TMOJJIEPKAHUIO CETH PACIPOCTPAHEHUS] U TPAHCISIIUUA TaKeTa
00s13aTeNbHBIX O0IIEIOCTYTHBIX TEJIEBU3MOHHBIX KAHAJIOB M PAJMOKAHAJIOB, a TaKXe
M0 CTPOUTENILCTBY B KOHKYPEHTHBIX YCIIOBHUSIX CETEH TPAHCISALMHU TEJICBU3MOHHBIX
KaHaJoOB M paJUOKaHAJIOB CBOOOJHOTO U YCIOBHOro joctrymna. I[lpu 3ToMm
npeayiaraercsi UCXOAUTh M3 TOTO, YTO CTPOMTENILCTBO CETEH TelepaguoBEUIaHUs
JOJKHO OCYILECTBISATHCS 32 CUET YYACTHUKOB PhIHKA CBA3H, a TOCYAAPCTBO JOJKHO
co3/aTh MOHSATHYIO W MPHUEMIIEMYI0O HOPMATHBHYIO MPAaBOBYIO 0a3y, OTBEUYAIOIIYIO
NOTPEOHOCTAM BellaTeNiel, OnepaToOpoB U MOTpeOUTENeH yCayr TenepaanoBeiaHus.

[Ipu co3nanuu ceteil CBA3M ONeEpPaTOpPbl JOJKHBI PYKOBOJACTBOBATHCS:

- TpeOOBaHUSIMU BelIaTeNiedl K KadyecTBY JOCTaBISIEMOTO N0 MOTPEeOUTEIN
CUTHAaJa;

- IpaBUJIaMH OKa3aHHMs YCIYT CBS3U;

- IpaBUJIaMU IIPUCOCTUHEHUS U B3AUMOJICMCTBUS CETEN CBSI3U OIIEPATOPOB;

- HEOOXOIMMOCTBIO 3aBEPIICHUS] CTPOUTENBCTBA CETH B YCTAHOBJICHHBIN CPOK
B CJIy4dae TPAHCISAIUNA CUTHAIOB 0053aTebHBIX 00IIEIOCTYITHBIX KAaHAIIOB;

- IPUHSTHIMUA HAIIMOHATBHBIMHU CTAaHJAPTAMHU B OOJACTH TeJepaanOBEIIaHMUS

H CBA3MH.
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Jlns peanuzanuu MoJenu (YHKIIMOHUPOBAHUSI pPbIHKA TeJepaJUOBEIIaHUs
HEOOXOJUMO TMPHUHSITHE CPOUYHBIX MEp TOCYIapCTBEHHOTO PEryJupOBaHUS
OTHOILIEHUM MeXAYy CyOhEeKTaMU pBhIHKA, a TakKe O0eCleueHHEe SKOHOMHUYECKU
B3BEIIICHHBIX 1 00OCHOBAHHBIX JEUCTBUIN YUaCTHUKOB PhIHKA.

CyiecTByronue JIOKYMEHTHI, peryIupyromnme MCIOJIb30BAHUS
pPaaMOYacTOTHOTO CHEKTpa JUIsl paJuoOBEIIaHUs, OPUEHTUPOBaHbI Ha paboTy
OTJICJIbHBIX aHAJOTOBBIX CTAHIMU, Tepefarlux oJaHy mporpammy. [udposoe
BEIIIAHUE OTJIMYATCSA OT aHAJIOTOBOr0 KaK HAJIMYMEM MHOTONPOrPaMMHOCTH, TaK U
KoH(Urypamuei ceTeil Belmanus. Y4eT 3TUX 0COOCHHOCTEN TpeOyeT B psijie clydacB
KOPPEKTUPOBKHU CYHIECTBYIOIINX IPABOBBIX AKTOB.

BaxneitimuM BompocoM siBsieTCsl 00eCleueHHe paBHBIX MpaB TpakJaH Ha
MOJIYYEHHUE COIMAIbHO 3HAUUMOUN MH(OPMAIIUH.

B mensx coxpaneHuss W oOecreueHUs €AUHOTO HMH(POPMAIMOHHOTO
IIPOCTPAHCTBA M OCBEIICHUS TOCYJAAPCTBEHHOW TOJHUTHUKA B cdepe COIUaIbHO-
DKOHOMHUYECKOTO pAa3BUTHUs, COXPAHEHUS M PaA3BUTHUS KYyJIBTYPHOIO Haciaeaus
CTpaHbl HE00XO0AMMO Cc(QOpPMHUPOBATh TMAKET TEJIEBU3MOHHBIX KAHAJIOB U
PaIHOKAHAJIOB,  MPENOCTABISAIONIMX  COBOKYIHOCTH  COLMAJIBHO  3HAYUMOW
uHopManuu (COIMaIbHBINA MMaKeT).

B Takoii makeT TeneBU3MOHHBIX KaHAJIOB 11eJIeCO00Pa3HO BKIIIOUUT:

- HaITMOHAJIBHBIM HH(POPMAITMOHHBIN KaHAT,

- HaITMOHATBHBIM HHGOPMAIIMOHHO-Pa3BIIeKaTeIbHBINA KaHAaT,

- HAIlMOHAJBHBIA KaHaj, OCBEIIAIONIUNA COOBITUS KYJIbTYPHOW KU3HH
00111eCTBa;

- IE€TCKUI KaHal;

- CHOPTHBHBIN KaHAJI,

- pETMOHAJIBHBINA KaHaJl.

I[aHHBIe KaHaJIbl JOJI’)KHBI OBIThH AJOCTYIIHBI JIsI HACCJIICHHUA B PCIKHMC

CBO6OI[HOFO A0CTyIId, YTO OOJIDKHO IIPECAYCMATPHUBATLCA B JIMICH3MOHHBIX YCIOBUAX
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OIIEpaTOpPOB, OCYIIECTBISAIOMIMX TpaHCasAUU0. OcTanbHble KaHajibl CBOOOJHOTO U

YCJIOBHOTO JOCTYIAa PACIPOCTPAHSAIOTCS HA PHIHOYHBIX YCIOBUSIX.

1.4. HoBble BO3MOKHOCTH NMPeEA0CTABJIEHUS YCJIYT B HU(POBOM

TCJICBU3MOHHOM BCINAaHHUHU

OnHuM ¥3 BaXKHEUIIMX KOMIIOHEHTOB TJ00albHOW HMH(POPMAIMOHHOMN
CTPYKTYPBI SIBJISIETCS  BEIIAHHWE, CcaMmas MaccoBasg [0 OXBaTy HAacCeJICHUsd
uH(opManMoHHasi cinyx0a. BHenpeHue ke MOJHOCThIO IUMPOBHIX TEXHOJOTHUU B
3Ty OTpaciib U B OCOOEHHOCTHU co3jjaHue 1udpoBoro nuHTepakTuBHOro TB Bemanus
OyZeT UMEeTh HEOLIEHUMOE BO3/IEUCTBHE Ha COIIMAIIBHOE U SKOHOMUYECKOE Pa3BUTHE

o01ecTna.

Cerogusimiaue  1U(POBBIE  TEXHOJOTHMU  TO3BOJISIOT  MPeoOpa3oBaTh
TpaaUIIMOHHOE aHayioroBoe TB Belanue B HOBYIO BaXXKHYIO JiJis1 HH()DOPMAIIMOHHOTO
o0IIecTBa CTPYKTYpY, TO €CTh IMdpoBoe MHOropyHkimoHaabHoe TB Bemanue c
oOecrieueHueM psiia THPOKOMMYHUKAITMOHHBIX YCIyT. 3a cueT UppPOBOro CKaThs
curHaioB TB mporpamm, »sTa 3amaya pemiaeTcs HE TOJIbKO, He Tpelys
JOTIOMHUTENBHBIX ~TOJOC YacToT, a Jaxe, Hao0OpOT, — C BO3MOXKHBIM
BBICBOOOXK/ICHMEM 4YacTH aHajoroBbix TB kaHamoB B JeUIUTHBIX AHana3zoHax
Y4acTOT /0 HECKOJBKUX JECITKOB Merarepil. DP(HEKTUBHOE HCIOIb30BAHUE ITHX
MOJIOC TaK)Ke€ BHECET CYIIECTBEHHBIN BKJIaJ B MH(QOpPMATHU3AIMIO OOIIECTBA, MPH
CO3/IaHUM HOBBIX CHCTEM HA3€MHOI0 U CIIyTHUKOBOI'O BELIAHWS, IOJBUXHBIX WU
(UKCHUPOBAHHBIX CITYXKO.

Kakue >xe BO3MOXKHOCTH TPENOCTaBISET HaM LU(PPOBOE TEICBU3HOHHOE
BEIlIaHHE?

Bot kpaTkuii nepeyeHb NpEeuMyIECTBEHHBIX BO3MOKHOCTEW, KOTOPBIE MOTYT
OBITh pEaATM30BaHBl MPH CO3/IaHUU TMOJHOMYHKIMOHATHLHOW CHCTEMBI IH(GPOBOTO

TEJICBU3MOHHOTO BEMIaHMUs OTpakeHa Ha Tab. 1.1
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Tabn.1.1. [IpenmyniecTBEHHbIE BO3MOXKHOCTH LIM(ppoBoro TB

[IpeumyiiecTBa npu BelLIaHUU HoBeie BO3MOKHOCTH
IPEAOCTABIECHUS YCIYT
MHOronporpaMMHOCTb €-KOMMEpLHUs
TBY €-TOProBJIsA
CUCTEMBI C OOJIBIIUM SKPAHOM | e-OaHKHU
BEILIAHWE MYJIbTUMEANA e-MEeQULMHA
BElLIaHUE JAHHBIX (BKIIOYAs e-o0pa3oBaHue
WuTepner)
UHTEPAKTUBHOCTh €-yIpaBJICHUE
U3MEPEHUE ayTUTOPUU €-UIpbl
(MenuameTpusi)
JKOJIOTHYECKas 3aliuTa €-apXHUBbI
3puUTeIe
apXWBUPOBAHUE
OMOBEIICHUE

[lepexox oT aHanOroBOro K u(ppOBOMY BEIIAHUIO JOKEH COMPOBOXKAATHCS
poctoM 3(QPEKTHBHOCTH MCIOJB30BaHUSA paauoctekTpa. Kaxnpiii kanan TB
BEIIaHUS, MEPEBOJAUMBIA B PEXUM LU(PPOBOTO BEIIaHMs, AOKEH KapIUHAIHHO
YBEIMYUBATh YHUCJIO, KAYECTBO U HOMEHKIATYpPY YCIyr MPEeAoCTaBIsSEMbIX
MOJIb30BATENI0, T.€. KaHal JOJDKeH 00JiajjaTh MPO3PAYHOCTHIO [JISi BCEX BHJIOB
JAHHBIX B COCTaBE€ TPAHCIOPTHOI'O MOTOKA. DTH CBOMCTBA KPATKO OMPEAEISIOTCS
KaK MHOTOIPOTPAaMMHOCTh U MHOTO(QYHKIIMOHATHHOCTh CUCTEMBI ItupoBoro TB
BEIaHUS. Curnanst  IITB  paccmarpuBaroTrcss ~ kKak  9acTh  0OIIero
TEJIEKOMMYHHKAIMOHHOTO «KOHTEHWHEPA», B KOTOPOM IMEPENAETCA camas pas3Has
uHdopmarms. JlJig mpueMa Takoro KOHTEWHepa MpeArnoiaracTcsl IpUMEHITh HOBOE
WHTEIUICKTYaJIbHOE MPOrpaMMHO-YIIpaBisieMoe ycTpoiictBo - Set Top Box (STB),

KOTOpPOE TMO3BOJISICT MPUHUMATH IU(GPOBBIE MOTOKH W3 PA3NHYHBIX (HU3UIECKUX
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KAHAJIOB — CIIyTHUKOBBIX, KaOENbHBIX WJIA Ha3eMHbIX. M300pakeHHe MOXKET
BBIBOJIUTCSI Ha OOBIYHBIM TEJNEBU30p, 3BYK — Ha JOMAIIHIOK CTEPEOCHUCTEMY, a
¢daiinel — Ha MEepCOHaNbHBIM KommnbrtoTep. [lpy Hamuuumm oOpaTHOrO KaHama U
CHEUATBHOIO MPOTPAMMHOI0 OOECHeUeHHMs TeJIe3pUTEIb MOJy4aeT BO3MOXKHOCTh
BBIOMPATH JHO0YI0 U3 MpeajiaraeMbIX JOMOTHUTENbHBIX yeayr [[TB.

Takum o6pa3zoM, 1U(DpPOBOE TEICBU3MOHHOE BEIIaHUE OTKPHIBAET HOBBIC
MOTCHIMAJIBHBIE ~ BO3MOXXHOCTH  NIPENOCTaBICHHUS  YCIYr, KOTOpble  OyayT

PaCcCMOTPCHEBI B JJOKJIAJIC.

BbIBOABI

Ha »oroif rnaBe paccMOTpeHbl BHEJIPEHUS HA3€MHOTI0  IU(PPOBOIo
TEJIEBU3MOHHOTO M 3BYKOBOTO Bemlanus B PecnyOnuke Y30ekucraH.
Takke wuccineqoBaHa  MOCIJIENOBATENBHOCTh IE€PEBOJIa CTAaHLMKM aHAJIOrOBOTO
BenlaHus Ha 1U@PpoBol Qopmar. TexHUUECKOE PETYIUPOBAHUE MEPEXOTHOTO

npoiiecca B Y30eKUCTaHe.
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I'JIABA |l. CHYTHUKOBBIE CUCTEMBI JIJ151 TEJIEBU3UOHHOI'O
BEILLIAHMS

2.1. CTpyKTypa CIIyTHUKOBBIX CHCTEM CBSI3H

Haumnaercs  HoBas  9pa  JanbHEHIIEro  pa3BUTHS  CIYTHUKOBOTO
TEJNEeBU3UOHHOrO Bemanud. Jns npuema nepenay B cucreme MPEG-2, MPEG-4,
HeoOX0JlMMa COBEpILIEHHO HoBas anmnaparypa. Ho Hacrosimee u Oyaymee — 3a
CIYTHUKOBBIM HHU(PPOBBIM TeneBujeHueM. Jliobas CIyTHUKOBas CHCTEMa CBSI3H
(puc.2.1) BKIIIOYAET CIEIYIONIUE COCTABIISIIOINE:

-KOCMMYECKUI  CErMEHT, KOTOpbIi COCTOUT M3 HECKOJbKUX CIyTHHUKOB-
PETPAHCISATOPOB;

-Ha3eMHBIM CErMEHT - BKJIIOYAIOIIMI LIEHTP YIpaBIEHUSI CUCTEMOM, LIEHTP 3amycka,
KOMaHHO-U3MEPUTENbHBIE CTAHLMU, LIEHTP YIPaBICHUS CBSI3bI0 U IILJIIO30BBIC
CTaHINH;

-a0OHEHTCKUH (TIOJIb30BATENIbCKUI) CETMEHT, CIYXKAIIUil IJisi OpraHUu3aliKi CBSI3U C
NEPCOHATBHBIX CITYTHUKOBBIX TEPMUHAJIOB;

-y37I0BBI€ (IILJTF030BBIE) CTAHIIMU CIYTHUKOBBIX CHCTEM COMPSIKEHUS ¢ HA3€MHBIMU

CCTAMU CBA3H.

KoCchIrie CEKHIT CerMeHT

IMANIEPHT 8JTEHEI &
CT AHEIEL

0IBE30E AT e b
CEKHILI Cernie T

___________________________________________________________________________

TenedoHHaR
CETE oGIIlera
HasHatTe A

Famane: HactHEIE Hurtepdeic
CoOToOBRIN FAH AT EL
ceTeH CEAsH

CEASH

Puc. 2.1. CtpykTypa CITyTHHKOBO# CUCTEMBI CBSI3H.
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PacnonokeHue CMyTHUKOB-PETPAHCISATOPOB Ha OpOUTAX M HCIOIb30BaHUE
4acTOT, 00ECNEYMBAIOIINX OTCYTCTBHE B3aUMHBIX MOMEX JPYT APYTY, peliaeTcs B
paMkax MexayHapoJHOro KOHCydbTaTUBHOro komuteta no paguo (MKKP) u
MexayHapogHoro komurera mo peructpanuu yactor (MKPY). Jlns crnyTHHKOBBIX

CHUCTCM BBIACJICHBI CICAYIOMIHE ITOJOCHI, KOTOPBIC TAKIKC ITOKa3aHbl Ha PHC 2.1. u

Tabnune 2.1.
Ta6muia 2.1. [Tosockl 4aCTOT 1J1 CIIYTHUKOBBIX CHCTEM
HaunmenoBanue nuamna3oHOB ITonoca wactor , I'T'1x

L 1,452-1,500 u 1,61-1,71
S 1,93-2,70
C 3,40-5,25 u 5,725-7,075
Ku 10,70-12,75 n 12,75-14,80
Ka 14,40-26,50 u 27,00-50,20
K 84,00-86,00

2.2. KocMu4ecKuii CerMeHT

CIy THUKH-PETPAHCISITOPHl BXOJSANINE B KOCMHUYECKHHA CETMEHT, 00pa3yroT
KOCMHYECKYIO TPYNIMPOBKY W KaK TMPaBUJIO, Pa3MEMIAIOTCS pPaBHOMEPHO Ha
OTIPEICJICHHBIX OpOUTaX.

CIy THHK-PETPAHCIIATOP COCTOUT U3 CICIYIOIINX OCHOBHBIX 3JIEMEHTOB:
-[IEHTPATBHBIN MTPOLIECCOP;

-panodJIEKTPOHHOE 000py/IOBaHWE OOPTOBOTO PETPAHCISAIMOHHOTO KOMIUIEKCa
(BPTK);

-aHTCHHBIE CUCTEMBI,

-CHCTEMbI OPUEHTAIINN U CTAOMIIN3aIlNY;

-JIBUTATEIbHAS yCTAHOBKA,;

-CHCTEeMa AJIEKTPONUTAHUS (AKKYMYJISITOPBI U COJTHEUHBIE OaTapen).
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Heo0xonumoe 4uCIO CIYTHUKOB B HHU3KOOPOWUTAIBHOM TPYNIUPOBKE, IS
HAJeKHOIO OXBaTa BCEH TEPPUTOPUU 3E€MIIM, COCTABISET OOBIYHO HECKOJBKO
necsaTkoB. Kak H3BECTHO, € YBEIMYEHHUEM BBICOTHI OpPOUTHI yYMEHBIIAETCS
HEOOXOIUMOE KOJMYECTBO CIYTHHUKOB, T. K. YBEIMYMBAETCS BpeMs M 30HA
BUJUMOCTH, YTO B CBOIO OYEPE/b CHIXKAET CTOMMOCTb OpOUTAIBHON IPYNIIUPOBKH.
OpHako MpU 3TOM YCIOXKHSIOTCSI U CTaHOBSTCS Ooyiee AOPOTMMHU MEPCOHATbHBIC
CIYTHUKOBBIE TE€PMUHAIbl U3-3a yBeJIWYeHUN paccrossHud. Takum oOpazoMm, mpu
BbIOOpPE CIYTHUKOBOW CHCTEMbl IMEPCOHAIBHON CBS3M HEOOXOAMM KOMIIPOMHMCC
MEXIYy YHCJIOM U CTOUMOCTBHIO OpOUTANIbHOW TPYNIUPOBKU C OJAHOW CTOPOHBI U
CJIO)KHOCTBIO, COOTBETCTBEHHO M CTOMMOCTBIO IIEPCOHAIBHOIO CIIYTHUKOBOI'O

TepMUHAJIA - C IPYTOM.

PagHoOsIeKTp OHHOE
000p¥VA OB aHHe

AHT eHHEIE CHCT eMa
CHCT MBI OPHCHTALHH H
CTa OIS a1l [HH
JAPHIaT enLHasA CHCT ena
YCTAaHOBKA AMEKTP OITHT aHIH ST

Puc. 2.2. O6miast cTpykTypHas cxema CITyTHHKA-PETPAHCISATOpA
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2.3. HazeMHBIH cerMeHT LEHTPA 3allyCKAa W YIPaBJEHUS CHCTeMOM

[lenTp 3amycka omnpenenser MNporpaMMmy 3allycka M IIOCIE  3aIrycKa
MPOU3BOJUT H3MEPEHHS] TPACKTOPUM HA AKTUBHOM Y4YacTKE IIOJIeTa, KOTOpBIE
TPAHCIUPYIOTCA B LEHTP  YyIpPaBICHUA  CUCTEMOM Ui IOCIEAYHoLIEn
KOPPEKTUPOBKHU. 3aTeM YIpaBlE€HUE MEpPENaeTCs LEHTPY YIpPaBIEHUS CHUCTEMOH,
KOTOPOE OCYIIECTBISETCS MPU MOMOIIM KOMAHIHO-U3MEPHUTENbHBIX CTAHUUN IO
CJIEAYIOLIEN MporpamMme:

- pa3BOpavMBaIOTCA COJHEUHbIE OaTapew,

- KpaTKOBPEMEHHO BKJIIOUAIOTCS KOPPEKTHPYIOUIUE ABUTaTeNu AJid MepeBojaa Ha
OCHOBHYIO OpOHUTY,

- CHUMAaeTcsl TeleMeTpuyeckas nHdopmaius s KOHTPOJIsSI COCTOSIHUSI OOPTOBOTO
o0opy10BaHMUS.

Ilentp ynpasnenuss cucremorr (I[YC) Ha ocCHOBE TeleMETPUUYECKOM
uHbOpMaIMK, TOCTyMAaIEed OT  KaXAoro OpOUTAIbHOW  TPYNIHPOBKH,
OCYLIECTBIISIET CJIEKEHUE, PacyeT UX KOOPIWHAT, CBEPKY U KOPPEKLHIO BPEMEHH,
JUArHOCTUKY PaboTOCOCOOHOCTH OOPTOBOM ammapaTyphl, MepeAady Ciry>KeOHOM
unpopmaru U T.4. Cocroutr lLleHTp ympaBieHUS CHUCTEMOM, Kak MpPaBHIIO, U3
TEPPUTOPUATIBHO PA3HECEHHBIX KOMAHHO-U3MEPUTENBHBIX CTAHIIUMN, YTO MO3BOJISIET
00€eCIeyuTh C TOCTATOYHO BBICOKOW ONEPATUBHOCTHIO:

- KOHTPOJIb 3aIyCcKa ¥ TOYHOCTh BBIBOJIA CITyTHUKA HA 3aJ]aHHYIO OPOUTY,
- KOHTPOJIb COCTOSIHUSA KaXJ0r0 CIyTHUKA,

- KOHTPOJIb U yNpaBJIeHHE OpOUTOMN OTAENBHO,

- KOHTPOJIb U yNPaBICHWE B HEIITATHBIX PEKUMax paboThI,

- BBIBOJI CITYTHHUKA M3 COCTaBa OPOUTAIBLHOM TPYMITUPOBKH.

[lepemauy cayxeOHOW wWH(MOpPMAIMKM HA CIYTHUK OCYIIECTBISIOT 4Yepe3
TEPPUTOPUATIBHO-PA3HECEHHBIE OCHOBHBIE W PE3EpBHBIE CTAHUUU KOMAHJIHO-

U3MEPUTEIILHON CUCTEMBI.
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2.4. lleHTp ynpasJieHHs CBA3bIO U IIUII030Bble CTAHINH

B cocTaB muTr030BBIX CTAaHIIUK BXOJUT HE MEHEE TPEX MPHUEMOIECPETArOIIIX
KOMIIJIEKCOB ~ CO  CBOMMH  CIEIAIIMMH  TMapaOOJUYECKUMH  aHTCHHAMHU.
HeoOXomuMoCTh HECKOJIBKHX NPHEMOIIEPEIAIONNX  KOMIUIEKCOB CBSI3aHO C
oOecIrieueHUEM HEMPEPBHIBHOCTH CBS3M TMPU IEPEXOJ€ OT OJHOTO CIyTHHKA K
apyroMmy. Hampumep, eciii epBbIid KOMIUTIEKC BCTYIIAET B CBSI3b C 1-M CITYTHHKOM,
TO BTOPOW KOMIUIEKC ¢ i+1-M. 3areM TepBBI KOMIUICKC, IMOCJIE yXOAa W3 30HBI
BUJUMOCTH 1-TO CITYTHHKA, BCTYMAaeT B CBS3b C i+2-M, a BTOPOH KOMIUICKC ITOCIIEC
yXoJa W3 30HBI i+1-TO CIyTHHKa, BCTYMAeT B CBS3b C 11t3-M CIIyTHUKOM U T.II.
Tpernii KOMIUIEKC HaAXOJIUTCS B PE3EPBE.

OcCHOBHOE Ha3HAYEHWE IITIO30BOM CTAHIIMM COCTOUT B OpraHU3aIUH
JYTIJICKCHOW TeneOHHOM CBs3M, Nepenayn (paKCUMUIBHBIX COOOIIECHUN W JIAHHBIX
00X 00BEMOB. J[J1s1 BHITTOJIHEHUS 3THX (QYHKIIMHA B COCTaB IIIJIIO30BBIX CTAHIIUN
BXOJISIT ObICTpoeiicTBYOMME DBM ¢ 6aHKOM JTaHHBIX MEPCOHATLHBIX TEPMUHAJIOB,
a TaK XK€ KOMMYTaIllMOHHOEe oOopynoBaHue (MHTepdENc CBI3M) JJISI COSTUHEHUS C
Pa3IMYHBIMU Ha3€MHBIMU CUCTEMaMU CBSI3H.

LlenTp ympaBieHUs CBSI3bIO OCYIIECTBISICT Yepe3 HAIlMOHAJbHBIE IIJTI030BbIC
CTaHIIMU aHAJIU3 U KOHTPOJIb CBS3H, a TaK )K€ YIIPaBJICHHE.

CnyTHUKOBBIE CHCTEMBI IEPCOHAIBHON CBS3HM IPEAHA3HAYCHBI JJI OKa3aHHS
CJICAYIOIIHNX BUIOB YCIIYT:

-CBSI3b  MEXIYy C000i aOOHEHTOB, HWMCIOIIUX TIEPCOHAIBHBIE CIYTHUKOBBIC
TEPMUHAJIBI,

-IYIJICKCHYIO CBSI3b A0OHEHTOB IIEPCOHAIBHBIX CIYTHHUKOBBIX TEPMHUHAJIOB C
aboHeHTaMU TenedOHHON ceTH OoOIero Ha3HaYeHHUs, MEHIKMHTOBBIX M COTOBBIX
ceTel, a TaK e YaCTHBIX KaHAJIOB CBSI3HM, NPH YCIOBUH HMX IOIKIIOYCHHUS K
nHTepdecaM CBI3H MITI030BBIX CTAHITUI;

- OompeneNieHne MECTOTONOKEeHUS (KOOpIWHAT) aOOHEHTOB CITyTHHUKOBBIX CHCTEM

MEPCOHAIIBHOMW CBA3H.
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[Ipu opranmzanuu CIyTHUKOBBIX CHCTEM IMEPCOHATBHOW CBSI3U MPHUMEHSIOT
MEPEHOCHbIE TMEPCOHANbHBIE CIYTHUKOBbIE TepMuHaibl (Becom 10 700 1) m
MOOWJIbHBIE TEepMUHANBI (BecoM 10 2,5 Kr). JlaHHbIE TEepMHUHAJIBI CHOCOOHBI
YCTaHABIMBATh CBSA3b MEXY aOOHEHTaMH 3a 2 ¢, KaK U B CUCTEME COTOBOM CBSI3H.

CymiecTBytomiye CIyTHUKOBbIE TEPMUHAIBI MOAPA3ACIIAIOTCS Ha CIEIYIOLIUE
THUIIBI:

- IOPTaTUBHBIC TEPMUHAIIBI (CITyTHUKOBBIN TJID),

- IEPEHOCHbIE NIEPCOHATIbHbBIE TEPMUHAJIBI,

- MOOUJTbHBIE TEPMUHAIIBI I aBTOTPAHCIIOPTHBIX, aBUA - © MOPCKHUX CPE/CTB,
- MajiorabapuTHbIE EHKHHTOBBIC TEPMHUHAIIBI,

- TEPMHUHAJIBI JJIs1 KOJUIEKTUBHOTO TTOJIH30BAHUSI.

CryTHUKOBBIE CUCTEMBI IIEPCOHAIBHOM CBA3U paboTaeT B Auamnazone 137-900
u 1970-2520 MI'n, yTo mpakTUYECKH COOTBETCTBYET AMANA30HY YacTOT COTOBOM
cBa3u 450-1800 MI'u. MomHOCTh nepegaTymKa Mpyu CIyTHUKOBOU CBSI3M HEBEJIMKA
(Hanmpumep, Ui CIIyTHUKOBOTO TepMuHana cucteMbl Iridium 15-400 mMBT) u He
OPEBBIIAET  MOLIHOCTH  COTOBOro  paauorenedona. Crenyer  OTMETHTb,
NPOMBIIIEHHbIE  00pa3lbl MEPCOHANBHBIX CIIYTHUKOBBIX TEPMHUHAIOB  €IIIe
nopabatbiBatoTcsi. OJTHAKO CIEKTP MPEIOCTABISAEMBIX YCIYT JOCTATOYHO IIUPOK, a
dbopma pudIMKaeTcst K 0ObIYHOMY COTOBOMY pagnoTenedonHy.

Bce Oonee mmpokoe pacmpocTpaHeHHE B TOCIEAHEE BpeMs IMOJIy4aroT
CUCTEMBl CBSI3U Ha OCHOBe TexHoioruun VSAT (cuctemMa CBSI3M C MallbIMH
CIIyTHUKOBBIMH TEpPMHHAJIaMH) C a0OHEHTaMH auameTpoM 10 2,5 M. CKopocTh
nepenaun naopmaruu B VSAT - repmuHanax MoxeT konebdatbes ot 64 Kourt/c no
2048 Kout/c, a cam TepMUHAJI yCTaHABJIMBACTCS B HETMIOCPEACTBEHHON OJIM30CTU OT
pabodero MecTa Imojb30BaTes.

['moGanbHbIE CIYTHUKOBBIE CHUCTEMBI CBSI3M TIPEJCTABISIOT CTaHAAPTHBIN
Ha0Op yCIyT:

- Ten1e)OHHYIO CBSI3b,

- iepeaady GakKCUMIIBHBIX COOOIIICHHUIA,
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- Iepelavy TaHHbIX,
- IEPCOHANILHBIN PaAUOBBI30B ( IEUKUHT ),
- OIIpejIeTICHuEe MECTOIOIOKEeHHsI aOOHEHTA,
- [J100aNbHBIA POYMUHT.
Bce atu yenyru peanusyrores B pekuMe MpeoCTaBIeHUs KaHalla Mo 3ampocy,

IIPUYEM BpEMsI €TO MPENOCTABIEHUS HE MPEBBIIIAET 2 C.

[Ipomniecc konTponst monoxenuss MC3 nHa opOute BKIOYAaET B cebOs

CICAYIOIINE TPOLEAYPhl: HU3MEPEHUE TIOJOKEHHS CIyTHHKA TI0 JaTYUKaM:
CpaBHEHHME pPE3YyJIbTAaTOB H3MEPEHUs C TPeOyeMbIMU 3HAUYCHUSIMU, BBIYUCIICHUE
MOMPABOK, KOTOPHIE JTOJKHBI OBITH CIEIAaHbI JIsl YMEHBIICHUS OITMOOK; BBEJICHUE
ATUX TIONMPaBOK BKJIIOYEHHEM B pabOTy COOTBETCTBYIOIIMX JBUTATEIBHBIX
YCTaHOBOK.
Cy1iecTByeT HECKOJIBKO METOJIOB IMOJy4eHUs: NaHHbIX 1o KpeHy MC3 u TaHraxy
(och BpallleHHs CTAallMOHAPHOIO CIyTHUKA, MapajuienbHas ocu 3emiun). OauH u3
crocoboB u3Mepenus u yaepxkanus WC3, ucnonb3dyemblii B auanazoHe Ku wu
JAIOUIUH BBICOKYIO TOYHOCTh, OCHOBAH Ha MPUMEHEHUHU CHEIMaIbHOIO MUJIOT-Tyy4a,
c(OpPMHPOBAHHOTO Ha 3€MHOM CTAaHIIMM U HAIPABICHHOIO B CTOPOHY MPUEMHOMU
AHTEHHBI KOCMUYECKOW CTAaHIMU. DTOT CUTHAN (UKCUpPYETCS U 0O0padaThiBacTCs Ha
OopTy s ToydeHuss HHPOPMAIMU 10 HEMOCPEJICTBEHHONW OpUEHTAITMH OOPTOBBIX
aHTeHH. Bno0aBok eciaM NWIOT-CUTHANBI MOAaBaTh OT JABYX JOCTaTOYHO
Pa3HECEHHBIX 36MHBIX CTAHIIMMA, TO MPSMBIM U3MEPEHUEM MOKHO BBIBUTH OIIHOKY
BpallIE€HUs paiioiyya, a 3aTeM yCTpaHuTh HenoctaTtku NC3.

Oka3zpIBaeTcsi, 4YTO TOJBKO TEOPETHUYECKH TMpU Mepuoje oOpalieHus
reOoCTAl[MOHAPHOTO CHYTHUKAa BOKPYr 3€MJHM, paBHOrO 24 4, W COBMNAJCHUU
HalpaBJICHWs] CBOEW OCH BpaleHWs] C HaNpaBJIICHUEM BpAIEHUS 3eMIIH
Haomogaremto  MC3 mpexacraBiasercs HEMOABMXKHBIM. B IelCTBUTEIBLHOCTH
BO3HHUKAET HEM30E)KHOE OTKIIOHEHUE PeabHBIX MapaMeTPOB OPOUTHI OT UACATBHBIX

MOJT BO3/ICCTBHEM BHEITHUX U BHYTPEHHUX JECTAOMIM3UPYIOMUX (HaKTOPOB.
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B mepByro ouepenr k HHUM OTHOcATcs TiaroteHuss Jlyasl m  CounHia,
aHAJIOTUYHBIE TPWIMBAM W OTJIMBAM MOpPEeH M OKeaHoB Ha 3emue. Jlpyrumwu
dakTopamMu SABISIOTCS: TPABUTAIMOHHBIM TpPagueHT (Pa3sHOCTh CHJ 3EMHOTO
MPUTSDKCHUS, BBI3BAHHAS PA3HOCTHIO PACCTOSIHUM OT IIEHTpPA MacChl 3eMIJIH [0
pazmuunablx 4dacteid MC3); HepoBHOCTH (OPMBI M HEPABHOMEPHOCTH TIOJS CHII
TSDKECTH 3€eMJIM; MarHMTHOE Toyie 3eMJIM; JaBIIEHHE COJHEYHOTO W3IIYYCHUS;
HEKOMITCHCUPYEMbIC JIBIDKCHHS BHYTPEHHUX JBUTATENel, 3yOdYaThIX Tepesad,
peruaroB. Bce cuitbl, KpoMe BHYTPEHHHMX KPYTSIIMX MOMEHTOB, XOTS M Mallbl, HO
OKa3bIBAIOT TIOCTOSHHOE BO3JICHCTBHE. BHYTpeHHHME KPYTSAIINE MOMEHTHI BEJUKH,
HO SIBJISIFOTCSI KPaTKOBPEMEHHBIMHU.

B pesynbrare mepeunciaeHHBIX IeCTa0MIM3UPYIOMKUX (AKTOPOB CITYTHUK HE

MOJKET JICTETh 10 MaTeMaTU4YEeCKOi opouTe. ['eocTalimoHapHbBIN CITyTHUK ITOCTOSTHHO
YXOJHUT C WJICALHON OpOWTHI, COBEpIIAeT KoyieOaTeabHbIC IBUKCHUS B BHJIC
«BOCBMEPKU», T. €. OTKIOHSIETCS MO IHUPOTE M JOITOTe OT TOYKH CTAIMOHAPHOTO
TIOJIOXKEHHUSI.
Ha OGopty mo0oro cCIyTHHKa WMEIOTCS JIBUTATENbHBIC YCTAaHOBKH, KOTOpBIE IIO
KOMaHIaM omeparopa ¢ 3eMiId CTaOWIM3UPYIOT €ro  IOJIOKCHHE  Ha
reocTarroHapHoi opoute. [Ipu HEOOXOIUMOCTH C TIOMOIIBIO IBUTATENICH-TOJIKaueh
CIIyTHUK WM3MEHSET CBOC TOJIOKCHHE HAa OpOMTE B HANPABICHHSIX CEBEpP — IOT U
3araj]; — BOCTOK. MIMEHHO 111 pabOThI ABHTATENIel KOPPEKIMKM HA OOPTY CITyTHHKA
HAXOJIUTCS OTPEACICHHOE KOJIHMYECTBO TOPIOYETO.

B HEKOTOPHIX ciy4asx TOpIOYEe HCIOIB3YEeTCs ISl M3MCHCHHS IO3HIIUN
CIIyTHHUKA Ha T€OCTAIMOHAPHOMN OpOuTe.

Hazemnas cmyxx0a HaOmIOqeHUS TOCTOSHHO paboTaeT HE JJIA TOro, 4TOOBI
yaepxaTh CIOYTHHK Ha HUACAIbHOW OpOUTe (3TO MPAKTHUUYECKH HEBO3MOXKHO), a
VIOPABIISET UM TaK, YTOOBI OH OCTABAJICS B JOMTYCTUMOM OKHE, T. €. YXOJIUJI He OoJiee
9YeM Ha OTPEACIICHHBIN yToJl OT 3aJaHHOTO TIOJIOKEHUS Ha TeOCTAIIMOHAPHOM opouTe

HaJl JKBAaTOpOM. PermamMeHT paauocCBs3M PEKOMEHIYET, YTOOBl HECTaOMIHHOCTH
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MOJIOXKEHUS] COBpPEMEHHBbIX TeocranuoHapHbix WC3 mo poarore u MMUpOTE HE
npesbimana + 0,1°. Yrmy 0,1° cooTBeTCTBYET paccTosiHuE OKOIO0 74 KM.

N3-3a MaHeBpOB OpOUTa re0CTallMOHAPHBIX CIIYTHUKOB OYyJIET HE KPYTOBOH, a
CJIETKA JJUIMITUYECKON. ['€eOMEeTpUUECcKOe PacCTOSTHUE CIyTHUKA OT LIEHTpa 3€MIIH
KOJIeOJIETCSl B TeUEHUE CYyTOK — OH IpuOnmxaeTcs u ynansercs. [Ipu atom nepureit
Ha 10..20 kM Hwmxe, a anoreit Ha 10..20 KM BbIIE TOYHOrO paguyca
reocTallioHapHOU opOuTe.

TpaexkTopusi JIBUXKEHUS CIYTHUKA SBISETCS DSJUIMIICOM, LEHTP KOTOPOTO
cmemieH Ha 10...20 kM mo paauycy oT uenrtpa 3emiau Hapyxky u Ha 20...40 km B
HanpaBJICHUSX 3amajJ — BOCTOK. OTOT OJJUIMIIC Ha3bIBACTCS OTHOCUTEIBHOM
IMNTUYecKoi opOutoit. Ero He cineayer myTaTh C MOYTH KPYTrOBBIM a0COIIOTHBIM
AIUTUTICOM, TI0O KOTOPOMY CIIYTHHUK JIBUTAETCSI BOKPYT 3eMJIH.

[Ipu KOHTpoOJIE OPOUTHI CIYTHUKA OKHO JOIMYCKa MCIHOJB3YETCS MOJHOCTHIO,
YTOOBl MMHMMH3UPOBATh pPACXoOJl TOIUIMBA HAa COXpaHEHUE NO3UIUU. YTOObI
YMEHBIIUTh YHUCJIO KOPPEKTUPYIOUIMX MAHEBPOB, IOMYCKAETCS ONpeAeIICHHAs
OonTaHKa CIIYTHUKOB MO JOJTOTE€ M IIMPOTE B TEYEHHE CYTOK, TaK K€ KaK U
OTIpeJIeIeHHBIN Apeiid B mpeenax OKHa JOMycKa.

N3-3a Hen30eKHBIX OMIMOOK MpPHU BBHIMOJIHEHUHW MAHEBPOB M OIPEACIICHUU
OpOUTHI CITyTHUKU JBUTAIOTCS 1O HE COBEPIIEHHO OJMHAKOBBIM TPACKTOPUSM H HE
coBceM B (paze. [1o 3To# MpUUMHE YHUCTIO CITYTHUKOB, KOTOPBIE MOXXHO Pa3MECTUTH B
OKHE Jomycka, orpaHudeHo. CeromHsIIHSs TEXHUKa TO3BOJIIET O0e30macHo
yaepxxuBath B okHe 0,1° OT yeTblpex M0 IECTH CNyTHUKOB. C HCMHOJIb30BaHUEM
OOpPTOBBIX H3MEpPEHUIl Ha CIYTHUKaX MX KOJIMYECTBO B OKHE JOMycka Oyner
YBEIINYUBATHCH.

VhpaBnsonmid  NEHTP  YYWATHIBAET M HAKIOHEHHE  OTHOCHUTEIIbHOU
AIUIUNTUYECKON OpOUTHl OTHOCUTEIBHO ASKBATOPUAIBHOW IMIOCKOCTH 3€MIIH. JTa
CTENEHb CBOOOJBI IMO3BOJSET enle Oe30macHee YAEpKUBAaTh CIYTHUKUM B OKHE
JIOTyCKa, TaK Kak Jake MPU CMEMICHUSX OTACIbHBIX OTHOCHUTEIBHBIX OpPOUT B

BOCTOYHO-3aIlIaAHOM HaIIPaBJICHHUHU CITYTHHKH IIOCTOAHHO OCTAIKOTCA HA YAAJICHHM.
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Ha Gopry cnyTHMKa MOTYT OBITh YCTAHOBJICHbl ABTOHOMHBIE YCTPOMCTBa
CTaOWIM3alMi  TOJOKEHUsT Ha TeocTanmoHapHod opbOute. CymiecTByeT JBa
OCHOBHBIX C€MOCO0a CTa0MIM3alMU TE€OCTALMOHAPHOIO CIYTHUKA: CTaOMIM3aLUs
BpallleHUEeM U TPEXOCHAasl, UJIM HETIOCPECTBEHHAS, CTAOMIN3aIIHS.

Crabunuzanus BpallleHHeM — TmpocTedmuid Buna cradbunmzanuu MC3 B
npocTpaHcTBe 3a cueT BpameHus yactu UC3 ¢ yactoroit 80...100 06/mun. [Ipu s3Tom
MOSIBJIIFOTCS TUPOCKOMMUYECKas )KECTKOCTh U CTaOWIM3allUs YIJIOBOTO TOJIOKEHMUS,
XapaKTEepU3YIOLIErocs opueHTanueil ocu BpameHus. Koppexkuus nonoxenuns MC3
MOET OBITh BBIMIOJIHEHA IMYTEM MEPUOAUYECKUX BKIIOUCHHUM JBUTATeNsl MaJloi
TATH, TaK KakK BO3MYyIaroue (GakTopbl CHUXKAIOT YacTOTY BpaIEHUS] YaCTH
CIyTHUKA, BIMSIOT HAa HAIPABJICHUE OCU BpaICHUS.

bonee mmpokoe pacnpoctpanenune mnonyuuwiun M3C nBoitHOro BpalleHws,
KOrjJla B KOHCTPYKIIMM CIYTHHKA UCIIOJIB3YIOTCS Bpalmjatouics Oapaban u
IpOTUBOBpAIaTebHas IaTdgopma, T. €. HalpaBlIeHHWE BpalleHUs IIATHOPMBI
MOCTOSIHHO TMPOTHBOIIOJIOKHO HAINpaBICHUIO BpalieHus OapabaHa. 3a CYET 3TOro
wiaropma KMMeEeT TMOYTH HYJIEBYIO YIJIOBYIO CKOpPOCTb, 3aHMMAaeT CTa0MIbHOE
nosioxenue Ha ['CO.

TpexocHast craOuim3anus OCYIIECTBISETCA IyTeM VYIPABICHUS YIIIOBBIM
MOJIOKECHUEM CITYyTHHUKA OTHOCHUTEIIBHO KaXIO0W M3 €ro oceil. Takoe ympaBieHHE
BBIIIOJIHSIETCS. B pE3yJbTaT€  HEMOCPEICTBEHHOTO  U3MEPEHUS  YIIIOBBIX
NEpPEeMEIIeHUI OTHOCUTENBHO BCEX TPEX OCEH, MK 3a CUET MPUMEHEHUS TPUOOPOB C
KMHETUYECKUM MOMEHTOM, HalpUMep THUIAa MaXxOBUKA, KOTOPBIA JIEMCTBYET
OJTHOBPEMEHHO KaK THUPOCKON U CTaOWIM3aTop BpamieHus. bBhICTpOXOaHBIN
BpaLIAIOIINIICS MaXOBUK MO3BOJIAET yAEpKUBaTh HanpaieHue Ha ConHie naHenei
COJTHEYHBIX Oatapeii, oOecnieunBasi THPOCKOMMYECKYIO )KECTKOCTh OJTHOM, IBYX WJIH
tpex oceit UC3. [l noanepkaHusi TOCTOSIHHOM OpHUEHTAlMU CIIyTHUKA B YCIOBUSX
BO3MYIIICHUH, KOTOPBIE BCETJa MMEIOT MECTO Ha TeOCTAI[MOHAPHON OopouTe, STH

HpI/IGOpBI CHa0XKaroTCs YYBCTBUTCIBbHBIMU 3JICMCHTAMHU U JaTYNKAMMU.
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Haunbonee mupokoe pacnpocTpaHeHHUE MOJIYYHUIIN CIIyTHUKH C BPalalOIINMCs
MaxOBHKOM, KOTOpBIM Ojarojapsi TMPOCKOINMYECKMM CBOMCTBaM CTaOWIM3UPYET
OJIHY OCb CIIyTHUKA. YIIPaBJIICHUE OPUEHTALMEN TAKUX CIIYTHUKOB OCYILECTBIACTCSA
U3MEHEHUEM CKOPOCTH BpAIICHUs MAaxOBUKa, SIHU30QUYECKOIO HCIIOJIb30BAHUSA
JBUTATENId MaJoM TATH W CTAOMIM3aUMU Ui MOAJAEPKAHMS TOCTOSIHHOM
OpUEHTAIMU OCH COOCTBEHHOTO BpallleHHs] MaXOBHUKa.

[IpueMHON 30HOM CYMTAETCA YYAaCTOK MOBEPXHOCTH 3E€MJIM, Ha TpaHULIAX
KOTOPOTr'0 YPOBEHb CUTHAJIA YMEHBIIIAETCS HA 3 Ab M0 CPaBHEHHIO C LIEHTPOM.

3aTyxaHue cWrHaia B cBoOomHOM mpoctpaHctBe L (nb) ompememsercs mo
dbopmyne
L=20Lgl4zd/,} 2.1)
rie d — paccTosiHHE OT MOBEPXHOCTH 3€MJIH 10 CITyTHHUKA,;

A- JJIMHA BOJIHBI IICPCAaTUNKA

B unrepBane yactot 11...12 I'T'u 3aryxanue curnana gocturaer 205...207 nb.
[Ipuyem nns oOecriedeHHs] HEOOXOIUMOI'O KOJIMYECTBA Mpuema B TeueHue 99%
BPEMEHH TIPH pacyeTax HEOOXOJIUMO YBEJIMYMTH 3aTyxaHue Ha 4...5 1b (¢ yuetoMm
NerlcTBHS aTMOC(HEPHBIX OCAJIKOB).

Ycunenne napabonuueckoit aHTeHHBI G (1b) BRIYUCISAIOT 1O BBIPAKEHUIO

G =10Lgr D/, F Ka; (2.2)

rne D — nuamerp mpuemHoO# aHTeHHb; Ka — koadduIMEeHT uCToIb30BaHUS
noBepxHocTtH (KUII) 3epkana anteHHbI (00BIYHO cpegHee 3HaueHue pasHo 0,6).
Ecnu u3BecTHa MIOTHOCTh MOTOKA MOIIHOCTH CUTHAJA Y TOBEPXHOCTH 3€MIIH,
TO MOIIHOCTh CHUTHAaJla ONPEACNSIIOT YMHOXEHUEM STOM IUIOTHOCTH IOTOKA Ha
3¢ HeKTUBHYIO TIIOMAIL TOBEPXHOCTH 3€pKaja mapadondecKoi aHTCHHBI.
[IpremHBIE CITyTHHKOBBIE YCTAHOBKM HMMEIOT MOJIOCY mnpomyckanus 25...37 MIm.

OHu 000pynOBaHbl BXOAHBIMU MAJOLIYMSIIUMU YCUIUTEISAMU C TEMIIEPATYypO
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myma Tw 120...130 K u anTeHHaMu, Temrieparypa mryma Kotopeix paBasercs 50...70

K.
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Puc.2.3. YnopouieHHasi CTpykTypHasi cxema OOpTOBOTO peTpaHCIsTopa
KOCMHYECKOUN CTaHIIUU
3Has CyMMapHYIO IIYMOBYIO TeMIIEpaTypy U IMOJOCY MPOMYCKaHHS, MOXKHO
ompenenuTh MOITHOCTD ryma P (BT) Ha BXojie mpueMHUKa:
Pu= x Tu &1 (2.3)
I'me x — mocrosuHas boneumana (1,38 -10-43 Jx/K); Tw- cymmapHas
TeMmepaTypa IIyMa yCTAHOBKM, BKJIIOYas INyMEl aHTeHHE; Of-  momoca

nporyckanus, 1 1.

CyXeHHeM TOJIOCHI 3JIOYIOTPeONIATh HE CleayeT, TaK Kak TIpu ee
yMeHblieHnn g0 12...14 MI'n u MeHblIIe HaYMHAET UCYE3aTh 3BYKOBOE
COTIPOBOXKJICHUE, CUTHAT KOTOPOTro OOBIYHO IepenaeTcs Ha IMOJHECYIICH 4acToTe
5,5...8,0 MI'. 3areM mnpomaaaeT MBETHOCTh, MOJHECYIIHME CHUTHAJIOB KOTOPOM
HaxodsATcss B wuHTepBajie 4,2..4,5 MI1, M, HaKOHEN, CYIIECTBEHHO TepseTCs
YETKOCTH C MOSBICHUEM JPYTUX UCKAKCHUM.

Curnan, NpUHATHIA AHTEHHOWM KOCMUYECKOM CTaHIIMH, MOCTYNAeT Ha BXOJIHOE
yctpoiictBo (1), B kadectBe KoToporo Ha WMC3 mNpuUMEHSIOT YCHUJIUTEIU Ha
Majomymsamux jJamnax Oerymieit Bonubl (JIBB) wnm Tpamsuctopax. B cmecurene

(2) c noMol1bIO TETEPOJMHA OCYIIECTBISETCA MPE0OpPa30BaHNE MPUHITOTO CUTHAIA
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B CUTHAJI IPOMEKYTOYHOM YacTOThI, KOTOPBIM ycuiuBaeTcs B yctpoicTse (3) (puc.
2.3).

Ha GopToBOM peTpaHCiITOpe KOCMUYECKOW CTaHIIMU MOTYT MCIOJIb30BaThCS
YCTPOUCTBA pa3/iefieHus, KOMMYyTallul, OObEIUHEHUSI CUTHAJIOB (4), 11eJIb KOTOPBIX
— TI0JIaBaTh CHUTHAJbI, QJPECOBAHHBIE TEM WJM HHBIM 3€MHBIM CTAHIUSM, Ha
Nepeiaole aHTEHHbl C COOTBETCTBYIOIIEH 30HOM oOciyxuBaHus. Kommyrtanus
CUTHAJIOB MOXET OCYIIECTBISThCA B MpeAeiaX Kak OJHOTO CTBOJia, TaK U
HECKOJIbKUX CTBOJIOB.

CTBOJIOM peTpaHCIsATOpa WM 3EMHOM CTaHIMM CIYTHUKOBOW CBSI3U
HA3bIBAIOT MPUEMOIIEPEAOIINN TPAKT, B KOTOPOM paguOCUTHAN (paJluOCUTHAIIBI)
POXOAUT Yepe3 OOIIMe YCUIUTENIbHbIC JJIEMEHTHI (OOIIMN BBIXOJHOM KacKaj
nepeaaTInKa) B HEKOTOPOH
BBIJIENIEHHOM CTBOJY oOmmel mojoce yactoT. OueBHAHA HEKOTOpPAasl YCIOBHOCTH
TAKOT0 OMNpPEACIICHUSI, BO BCSIKOM Ciydyae JJisl 3€MHBIX CTaHUIMUMU. Tak, HECKOJIBKO
CTBOJIOB MOTYT HUMETh OOIIME HJIEMEHThl — aHTEHHY, BOJHOBOJHBIM TpPAaKT,
MaJIOITyMSIINK BXOAHON ycunutenb. C Apyrod CTOPOHBI, HA 3€MHON CTaHIUU
1ojioca OJHOTO CTBOJIA MOXET pa3fensaThCs (QUIbTpaMU ISl TMOCJEAYIOIIEro
JNETEKTUPOBAHUS CUTHAJIOB OT PA3JIMYHBIX 3€MHBIX CTaHUMM, MPOXOIAIIUX 4Yepe3
oOmwuii creon MC3.

bonee ueTkoe 3HaueHHME TOHSTHS «CTBOJ» COXpaHseTcs s OOpPTOBOTO
peTpancnsiTopa. JlnanazoH 4acToT, B KOTOPOM padOTaeT CUCTEMa CBS3H, MPUHSATO
pa3aensaTh Ha HEKOTOpble Yy4yacTKM moJiochl (mupunHoit 35...40, 80...120 MI'n),
YCUJIEHUE CUTHAJIOB B KOTOPBIX OCYLIECTBIISIETCSA OTAEIbHBIM TPAKTOM — CTBOJIOM.
B mHacrosimiee BpeMsi BMECTO TOHSTHUS «CTBOJ» HCIOJB3YIOT OMNpEAEIICHUE
«TPaHCTIOHJIEP.

Yucno TpaHCIOHIEPOB, OJHOBpEeMEHHO jAelcTBytomux Ha MC3, cocTaBiseT
00bIYHO OT 6 10 12, mocturas Ha HanOonee MOIIHBIX MC3 HECKOABKHUX IECITKOB.
CurHanel 3THX TPaHCHOHAEPOB pA3ACNSIOTCS [0 YacTOTe, MPOCTPAHCTBY H

nossipu3anu. Yuciaom TpaHCHOHAEPOB, WX MOJ0ocoil mpomyckanus u OUMM
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ONpEeNeNsAeTcs] B OCHOBHOM BaXXHEWIIMM cyMMapHbld mnokasarenb MC3 — ero
MPOITYCKHAsE CHOCOOHOCTb, T. €. 4uciao opranusyembix yepe3d MC3 kanamoB —
Tene(OHHBIX M pagUuOTENeBU3MOHHBIX. [IpomyckHass cnocoOHOCTh, MO CYUIECTBY,
ABJISIETCS XapaKTepUCTUKOMN cucteMsl, a He MC3.

[Iponmycknast cnocooHocTh Tpancnonaepa MC3 3aBUCUT B HEKOTOPOM CTENEHU
HE TOJIBKO OT OCHOBHBIX IMOKa3aTelled — MOJIOCHl MPOMYCKaHUS U YKBUBAJIEHTHOM
U30TPOITHO-U3Ty4aeMoil momHocThio (DUVIM), HO M OT Jpyrux mapameTpos,
ONPENETSAIONINX  WCKAKEHHUS  TepeJlaBaeMblX  CHTHAIOB —  JMHEHHOCTH
aMIUTATYTHOW XapaKTepUCTUKH, BendnHBl AM — ®M npeobpazoBaHus u Jp. ITH
napaMeTphl BIMSIOT Ha B3aMMHBIE MTOMEXH MEXAY CHUTHAJaMHU Pa3IMIHBIX 36MHBIX
CTaHIIU{, Ha JOCTOBEPHOCTH MpHEMa CHUTHAJIOB M TEM CaMbIM Ha JSHEPreTHYECKHE
notepu, OOYCJIOBIICHHBIE TPOXOXKJACHUEM CHUTHAJIOB 4Yepe3 HEUACAIbHBIA TpPaKT
6oproBoro perpancistopa MC3.

[Tocne kommyTaTopa (4) curHai MocTynaet Ha yCuiuTenb (2), cmecurens (5),
Ha OKOHEYHBIH YCHJIUTEIh MOIIHOCTH (6) M mepenarllyro aHTeHHy. Ha cxeme He
MOKa3aHbl PE3EpPBHBIC DJEMEHThl U YCTPOWCTBAa MEPEKIIOYEHHUS Ha pe3epB. IDTU
YCTPOMCTBA JOCTATOYHO CJIOKHBI, TOCKOJBKY CTENEHb PE3epPBUPOBAHUS pa3INvHA
JUTSL KQXKJIOTO dJIEMEHTa TPaKTa B 3aBUCHUMOCTHU OT €ro HaJIeKHOCTH, BaXKHOCTHU IS
xu3Hecrnocoonoctr MC3, mpo1oKUTEIbHOCTH CPOKa CIIy:KObI (puc. 2.3).

B oxonozemHoMm mpoctpancTBe Ha BbicoTax ['CO cmyTHUK mojBepraeTcs
BO3JICHCTBUIO psna (HaKTOPOB KOCMUYECKON CpEelbl, COKpAIAIOIUX CPOK €ro
ciykObl. B caMbIX TPpYIHBIX YCIOBHSIX IKCIUIYaTUPYIOTCS YCTPOWCTBA, DIEMEHTHI U
MaTepuaibl, paclolOKEHHbIE BHE TEPMETUYHBIX OTCEKOB HA BHEUIHEH MOBEPXHOCTH
NC3. Tlpubops, Haxomsmuecs BHyTpu HNC3 (B repMoKoHTEitHepax), TIaBHBIM
o0pa3oM «aTakyeT» IPOHUKAIOMIAs pPaJualisi — KOPILYCKYJISAPHBIE H3ITyYSHUS
0OJBIION SHEPruu: KOCMHYECKHE Jy4Yd, B YAaCTHOCTH TsbKenble siapa. Hambonee
MHTCHCUBHBIMU MEPBUYHBIMH (PAKTOpaMH, BIUSIOUIMMH Ha BHEIIHIOIO MOBEPXHOCTD

NC3 u ero paboToCcnocoOHOCTD, SBISIOTCA KOCMUYECKUM BaKyyM, OTOKH TUIa3Mbl,
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KOPHYCKYJIIPHBIE U MAarHUTHBIE U3JIYYEHUS!, MUKPOMETEOPUTHI. OHHM CITOCOOCTBYIOT

co3nanuto cooctBeHHoM atMochepst UC3 u ero anexrpuzamnuu Ha ['CO.

2.5. [lpuemMHbIe CIyTHUKOBbIE AHTEHHbI
[RIRIRIRIIIIIR]

[Ipuem  curHamoB  CIYTHUKOBOTO  TEJEBUJICHHS  OCYIIECTBISACTCS
CHeUAJIbHBIMU MPUEMHBIMU YCTPONUCTBAMHU, COCTAaBHOM YaCThIO KOTOPBIX SIBIISECTCS
anteHHa. [{ns mpodeccruonanpbHOrO W JMHOOUTEIRCKOrO mpuemoB mepenad ¢ MC3
HauOosiee  MOMYyJSpHBl  MapaOOJIMYEeCKHe  aHTEHHbI, Ojarogaps  CBOMCTBY
napaboJionia BpalieHus: OTpa)kaTh MaJlalolue Ha ero anepTypy napajuielbHbIe OCH
Jy4d B OJIHY TOUKY, Ha3blBaeMyr (OKycoM. AmepTypa — 3TO 4YacTh IJIOCKOCTH,
OorpaHUYEHHasi KPOMKOU MapaboJion/ia BpaieHusl.

[TapaGosiony BpaleHus, KOTOPBIM UCIIOJIB3YETCS B KAYECTBE OTpa)kaTelisi aHTECHHBI,
oOpasyeTcsl BpallleHueM IUIOCKOM mapaboibl BOKpyT ee ocu. [lapabosioit Ha3bIBaeTCs
reOMETPUUYECKOE MECTO TOYEK, PAaBHOYMAJICHHBIX OT 3aJaHHON TOYkH (dokyca) u
3ajaHHON Tpsimoit (mupekTpuckl) (puc. 1.4). Touka F — ¢dokyc u nmuaus AB —
nupektpuca. Touka M ¢ koopaMHaTaMM X, Yy — OJHA W3 TOYeK Napaloibl.
Paccrosinue Mexay (hOKycoM U TUPEKTPUCOM HA3bIBAETCS MMapaMeTpoM Napadosibl U
obo3HavaeTcsi OykBod p. Torma koopamHaTthl (okyca F cnemyromme: (p/2, 0).

Hawano  xoopamnar  (touka  0)  Ha3bpIBaeTCs  BEPIIMHOM  mapaOoJIbL.

A ‘_'r"l
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A My~ 1
c \Y* My 2
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" F
A+B = C+D
O F 5 o
o
p/2 p/2
R e S SIS m——
=  —=x -

Puc.2.4. Onpenenenne OCHOBHBIX TapaMeTpOB Napaboibl U (POKYCHOTO pacCTOSTHUS
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[lapannenbHbie ocu mapabonouna, JTydd (paJdOBOIHBI) OT CIIYTHHKA,
OTpaXEHHbIE OT amneprypsl K (OKyCy, MpOXOAiIT OJuHaKoBoe ((poKycHOe
paccrosinue). YciaoBHo aBa Jjyya (1 w 2) magaloT Ha IUIOMIaAb PacKphiBa
napaboisionsia B pa3Hbix Toukax (puc. 2.4). OgHaKO OTPa’K€HHBIE CUTHAJIBI 000MX
ayded mpoxoasT K ¢okycy F oauHakoBoe paccTostHHME. DTO O03HA4YaeT, 4YTO
paccrosane A+B=C+D. Takum o00pa3oM, Bce JIydd, KOTOpbIE H3Iy4YaeT
NepeIaollasi aHTeHHa CIYTHUKA U Ha KOTOPYIO HAMpaBJIE€HO 3epKajio napabosionsa,
KOHUEHTpUpytoTcs cuHpazHo B ¢okyce F. 3ror ¢dakt gokaszbiBaercs

MaTemaTHuyecku (puc. 2.5).

p-J

Ll o -

Puc.2.5. CxonumocTts nyueit B hokyce mapabonona BpalieHus

Breibop mapameTrpa mapabonbsl ompenenser TiyOuHy mnapaboriouga, T. €.
paccTosiHEEe MeXy BepmrHoW u GokycoMm. [Ipu onnHaKOBOM nuaMeTpe amnepTypsl
KOPOTKO(OKYCHBIC Tapa0OoJIONbl 00JIaafoT OONBIIOW TIYOMHOH, YTO JejaeT
KpaiilHe HEyJoOHBIM YCTAaHOBKY oOmyuatens B ¢okyce. Kpome Toro, B
KOPOTKO(OKYCHBIX Mapabosionaax pacCTOSTHUE OT 00IydaTess 0 BEPIINHBI 3epKaia

SHAYUTCIIbHO MCHBIIC, 4Y€M OO0 C€ro KpacB, 4TO IIPHBOJHMT K HCPABHOMCPHOCTH
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aMIUIUTYJ y oOsydaTelns AJig BOJIH, OTPA3UBIIMXCA OT KPOMKHU mapadosjouja U OT
30HBI, OJIM3KOW K BEpPIIUHE.

JlnnHHO(OKYCHBIE MapaboJionAbl MMEIOT MEHBIIYIO TJIyOMHY, YCTaHOBKa
oOiydatenst siBIseTcst 6ojiee YIOOHOM M aMIUTUTYAHOE paclpe/ielieHue CTaHOBUTCS
Oonee paBHOMepHBIM. Tak, mpu auameTpe aneptypsl 1,2 M u mapamerpe 200 mm
ryouHa napabosiounna paBHa 900 mm, a npu mapametrpe 750 Mmm — Bcero 240 mMm.
Ecnu mnapameTrp mnpeBbllIaeT paauyc amnepTypbl, (OKYC, B KOTOPOM JOJDKEH
HaXOQUThCA  O0Jlydyarenb, pacrnojiaraeTcss BHE 00beMa, OrpaHUYEHHOTO
napaboiaouoM U aneptypoil. OnTUManbHBIM CUMTAETCS BapHAHT, KOTJa MapaMmeTp
HECKOJIbKO OOJIbIIIe, YeM PaJNyC anepTyphl.

CryTHUKOBasi aHTEHHA — €MHCTBEHHBIN YCHJIMBAIOLIUN 3JIEMEHT MPUEMHOMN
CUCTEMBI, KOTOpbIII HE BHOCHUT COOCTBEHHBIX IIYMOB U HE YXY/IIaeT CHUTHAI, a
CJIeIOBaTeNbHO, M H300pakeHHe. AHTEHHBI C 3€pKajloM B BHUJE Mapabosounaa
BpallleHHs JENATCA Ha JIBa OCHOBHBIX KJlacca: CHMMETPUYHBIA MapaboIuyecKui
pediekTop U acumMeTpuuHbIi (puc. 2.6, 2.7). IlepBblli TUN aHTEHH MPUHITO

Ha3bIBaTh MPAMOPOKYCHBIMH, BTOPOU — O(PCETHBHIMHU.

Puc.2.6. KoHCTpyKITHS OCECHMMETPUYHON MapaboIndecKoi aHTCHHBI
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Puc.2.7. Konctpykuust opceTHoil mapaboanyecKoil aHTCHHBI

Od¢ceTHass aHTeHHa SBIsSETCS KakK Obl BBIPE3aHHBIM CETMEHTOM TapaOoJibl.
@DOKYyC TAKOro CErMEHTa PACIOJIOKEH HHUXKE€ Te€OMETPUYECKOrO0 I[EHTpa AHTEHHBI.
OTO yCcTpaHseT 3aTeHEHHE TI0JIe3HOW TUIOMAaM aHTCHHBI OOJIydaTelieM M €ro
OTIOpaMM, YTO TIOBBIIAET €€ KOd(P(PUIMEHT TO0JIE3HOTO HCIOJIb30BaHUS TIPU
OJVWHAKOBOM TIUIOIIAAMA 3€pKajia C OCECUMMMETPUYHOM aHTeHHOM. K ToMy e,
o0JrydaTeNlb YCTAaHOBJICH HUYKE IIEHTPA TSHKECTH aHTCHHBI, TEM CaMbIM YBEIUYUBAs

€€ YCTOMYMBOCTB TP BETPOBBIX HArpy3Kax.
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BoIBOABI

Ha »oroii rmaBe paccMOTpeHBI BONPOCHI, CIIyTHHKOBBIE CHCTEMBI JUIS
IU(POBOro TEIEBU3MOHHOTO BEIIAHMS, CTPYKTypa CIYyTHUKOBBIX CHUCTEM CBSA3HM
Y TUIIBI IPUEMHBIE CIYTHUKOBBIE aHTEHHBI. [10pOOHO MpUBEAEHA MOJIOCHl YaCTOT
BBIJICJIEHHBIE JJISI CIyTHUKOBBIX CUCTEM.

CIlyTHUKH-PETPAHCIATOPBl BXOJASIIME B KOCMHUYECKHM CErMEHT, 00pa3yroT
KOCMMYECKYI0 TPYNIUPOBKY M Kak NPaBUJIO, pa3sMENIAIOTCs PABHOMEPHO Ha
OTpEJICNICHHBIX OpOuTax. A TakKe aHAJIM3HpPOBaHA MapabOJUYECKUe AHTEHHBI, IS

ImpuemMa CUraajioB CO CITyTHHUKA.
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I'JIABA |11. OPTAHU3ALMA ITIPUEMA HD-IIU®POBbIX
TEJEBU3UOHHBIX CUT'HAJIOB B ®OPMATE DVB-S2 YEPE3
CIIYTHMUKOBBIE KAHAJIbI

3.1. CnyrHukoBbIe cHCTeMbl HU(POBOIro TeJeBU3HOHHOI0 BeIAHUS

B neiicTByrOmUX CHYTHUKOBBIX CHCTEMax CBS3M YPOBHHU IepeaBacMoit
MOIITHOCTH M CHEKTPaJbHbIE XapaKTEPUCTUKN CUTHAJIOB UMEIOT JOCTATOYHO MaJjbie
pe3epBbl JUII HUX ONTUMH3AIMM, B TO BpeMs KaK METOAbl KOJUPOBAHUS-
JEKOJIMPOBAHUS CUTHAJIOB HE JIOCTUIVIM TeopeTudeckux mpeaenon. [lortomy s
MOBBIMICHUSI JHEPIeTUYECKOW U CHEKTpalibHOW  3(P(HEKTUBHOCTU CHUTHAJIOB
HEOOXOAMMO BHEJAPECHHE B CO3/aBa€MbIX CITYTHUKOBBIX MYJBTHCEPBUCHBIX
TEJICKOMMYHHMKAIIMOHHBIX ~ CETSIX  HOBEWINIMX  METOJOB  MHOTOMO3UIIMOHHOMN
MOMYJISIIIMK M 3aLTUTHI OT OIITHOOK.

Ceroguss HauOoJsbIlIee PACIPOCTPAHCHUE TOJYYHIIM CHUCTEMBI IU(PPOBOTO
CITyTHUKOBOT'O BEILIAHHUs, COOTBETCTBYIoME cTanaapty DVB-S, craBmemy, cBoero
pona, 3TaioHoM. B kauecTBe OCHOBHOI0O MeTo1a Moy isiiuu B DVB-S npumensiercs
kBazipaTypHas ¢azoBas moaysinus (QPSK), 6maromnaps koropoit ynanocs 100UThCS
BBICOKOM HAJEXKHOCTU TIE€pelauydl CHUTHAJIIOB IIPU OTHOCUTEIIBHO HEBBICOKOM
CTOMMOCTH U TMPOCTOTE TMPUEMHBIX YCTpocTB. OJHAKO JAaHHBIA METOJ HE
MO3BOJISIET MCIOJIb30BAaTh YHEPIETUUECKUN M YACTOTHBIM peCypchbl TPAHCIIOHIEpa C
BBICOKOH 3(P(HEKTUBHOCTBIO, 4YTO OOBICHSAETCS W3BECTHBIM HECOBEPIIIEHCTBOM
craugapta DVB-S, pa3paboTaHHOr0 JOCTaTOYHO JTABHO JJII BHEJIPEHHUS CHCTEMBI
HEIMOCPEACTBEHHOI0 TEJIEeBU3MOHHOrO Bemanus co cnytHukoB (HTB). Cnenyet
TaKkke OTMETHUTh, YT0 DVB-S OblT onTUMU3UpOBaH I pekuMa padOThI C OTHOMN
HECyllell Ha TpaHCHOHAEPE, XOTA M JONYCKAaeT NPHUMEHEHHE B PEKUME C
HECKOJIbKUMH YaCTOTHO Pa3J€JICHHBIMU HECYIIUMHU.

IIpu pa3pabotrke mnpoekra Hapaay ¢ DVB-S Obuin  npoaHanu3upOBaHbI

COBPCMCHHBIC CTaHOapPThI HI/I(prBOFO CIIYTHHUKOBOI'O BCIIaHU, TAKHC, KAK
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ISDB-S, DVB-DSNG wu np., o0ecneunBaromue 6ojee BBICOKYIO 3(P(EKTHBHOCTD
WCIIOJIb30BaHUSl YHEPreTUUYECKOTO W YAaCTOTHOTO PECYpCOB TpPAaHCHOHAEpa, HO
TpeOyroIIre MpUMEHEHUs 00Jiee CI0KHOTO U JOPOTrOCTOAIIETO 000PYI0BAHMUS.

CrnyTHuKOBasg cucTeMa LHU(PPOBOro TeNEBEIIaHUsl C MHTEerpanueil ciuyxo0
ISDB-S Or11a pazpabotana ¢ yuetoM skcrmyaTtanuu DVB-S kak cpeactsa nocraBku
HECKOJIbKUX Pa3IMYHbIX MPOrpaMM MYJIbTHUMEANA U ONTUMHU3UPOBAHA ISl BEIIaHUS
C TPUMEHEHHEM CTAaTUCTHYECKOro MYJbTUIUIEKCHpoBaHMs. OHa paccuuMTaHa Ha
nepeaavy JaHHBIX Pa3IUYHBIX CIYXKO C pa3IWYHBIM KAa4yeCTBOM U MMEET CPEe/ICTBA
ajanTaliid K pa3HOOOpa3HbIM YCIOBUSAM M BO3MOXHOCTSAM BemiaHus. [loaTtomy
ISDB-S conepxut 6osee mupokuii HAOOP CXeM MOIYISIUUA U IIOMEXOYCTONYHBOTO
KOJIMPOBAHUS, KOTOPbIE MOTYT THOKO BBIOMpAThCS U KOMOMHHUpOBaThCs. B cucreme
JIOITyCKaeTCs HCIOJIb30BaHUE Ooee CIIeKTpalibHO-3(pheKTUBHOM
BOCBMUIIO3UIIMOHHON  (ha30BOM  MOIYJISAIMA B COYECTAHUM C  PEHIECTYATHIM
CBEPTOYHBIM KOJMPOBAHUEM, YTO TMO3BOJIIET 00ECIEUUTh MAKCUMAIIBHYIO CKOPOCTh
nepeaavyr TMoJIe3HbIX curHanoB 54,4 MOut/c B monoce kanaina 36 MIm. Takas
OpoIyCKHas JOCTaTO4YHa Jig Tnepenadud no 11 mporpaMm  cTaHIApTHOTO
TEJIEBUJICHUSI CO CKOPOCThIO 5,5 MOwut/c unu 13 mporpamm kadectBa VHS co
CKOpOCTHBIO 110 4 Mowut/c.

B eBpomeiickoit cucteMe cnyTHHKOBOro coOopa HoBoctedr DVB-DSNG
IPEIYCMOTPEHO eIie OoJbIlee YBETUUYEHHUE CIEKTPAIbHOU A()QPEKTUBHOCTH TIPHU
COXpaHEHHM MAaKCHMAJIbHO BO3MOYKHOW COBMeCTHMOCTH ¢ cucteMord DVB-S. B
KaHajaxX ¢ JIOCTAaTOYHBIM DHEPTeTHUYECKUM 3allacOM MOKHO HCIIOJB30BaTh PEKUMBI
nepenayu, ocHoBaHHbele Ha Moayisinuu 8-PSK u 16-QAM. CoueTanue Tpex BUAOB
MOAYJSALMU C TSATHIO KOJOBBIMM CKOPOCTSIMHM BHYTPEHHETO KOAEpa IO3BOJISIET
MOJIYYHUTh PA3TMYHBIC PEXXUMBI MIEpeIadn, HAMITYIITUM 00pa3oM yIOBICTBOPSIOIIHE
cnenupuIecKUM 0COOCHHOCTSIM KOHKPETHOTO CITyTHUKOBOTO KaHaa.

PazpaGoTtannpiii 111 cuCTeMBbl  IIUGPOBOTO  CIHYTHUKOBOTO  BEIIaHUS
OJTHOKPHUCTAJIBHBIM  IIMPOKOIMOJIOCHBIM  paJuoMoOJeM oOOecreyuBaeT Iepenavy

nH(OPMAITIHU CO CKOPOCTHIO 0 155 MowuT/c.
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Br16op Hanbonee 3ppekTuBHON cUCTEMBI Nepenaun UudpoBoi HHPOPMALIUU
HE0OXO0IMM, MOTOMY 4YTO CO3[aBaeMasl Ha MEPBOM JTane CeTh pacupeneiaeHuss TB-
IporpaMMm B JajibHEHIlIeM AOJKHA cTaTh 0a30il Uid BHEAPEHUS HAa €€ OCHOBE
MYJIbTUCEPBUCHON TEIEKOMMYHHUKAIIMOHHOW CETH, KOTOpas TpeOyeT MaKCUMAaJbHO
BO3MOXHBIX CKOPOCTEH Mepeaud TPAaHCHOPTHBIX MOTOKOB. LludpoBbie MOTOKH
BUJICO-, AyJIMOCUTHAJIOB PA3JIMYHBIX TEJIEBU3HOHHBIX MPOrpPaMM, MOTOKU JTAHHBIX
O0BEUHSAIOTCA B MYJbTUIUIEKCOpPE. B MOTOK BBOASTCS CUTHAJIBI CUHXPOHU3ALINH,
MO3BOJISIIOLIME Pa3IUYUTh WX Toclie neMmoayistopa. B cramgapre MPEG-2
pa3IuyYaloT TPU BUJIA HIM(PPOBBIX MOTOKOB: MAaKETHBINA 351eMeHTapHblil notok (I1311),
nporpammubiii  motok  (ITI1) wu  TtpancmoptHbeiit  motok (TII). IlakeTHbrit
AJIEMEHTAPHBIN MOTOK OTHOCUTCS K KAKOMY-TO OJIHOMY BHJY MUH(OpMaAIMU-CUTHAITY
U300pakeHusT WM 3ByKa, JMOO JaHHBIM. [IporpamMmHBIM MOTOK OO0BEIUHSET
AJIEeMEHTAapHbIE TIOTOKH, MUMEIOIIME OONIYI0 TaKTOBYIO 4acToTy, T.e. opmupyercs
npu Tepeaade N-TeIeBU3HOHHBIX, M-paguoOBEHIaTeNIbHBIX U K-TIOTOKOB JaHHBIX. B
CTaHJapTe MPEeayCMOTpPeHa BO3MOXKHOCTh OOBEAUHEHUS /10 16 MOTOKOB BHIIEO, 32
aynuo u 1o 16 moTokoB AaHHBIX. B kaHanax gopmupyeTcs TpaHCHOPTHBIN.IMIOTOK, B
KOTOPOM TIPUCYTCTBYET TakeT anuHon 188 Oait, u3 Hux 187- uHbopmalioHHbIEe U
1 GalT CHHXPOHU3ALINH.

Ha puc. 3.1 nmpuBenena ymnpolieHHas CTPyKTypHasi cXeMa CIIyTHUKOBOW CHUCTEMBI

1M(ppoBOTO TEICBUACHUS.

I Perpancnsarop I

Mepepaua /” \ Mpues

Undposon Y

NOTOK
MPEG Moaynsrop )_ Britos01 T8
QPSK/QAM nexonep NPDUEMHMK
| \
lMyanunneK::opl )_ geM':,zf,,?gmp ///
ﬁ QPSK/QAM \
G- ; KaGenoHuin
Koae KouTponne aAsxonep
sunso Lioner | | [ Kourponnep |
(ayano) .
NAHHBIE T8
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Puc. 3.1. YopouieHHast CTpyKTypHasi CXeMa CIIyTHUKOBOM CUCTEMBI LIMPPOBOTO

TCIICBU3MOHHOI'O BCIIIAHUA

[udpoBoil MOTOK NaHHBIX, CPOPMUPOBAHHBIN U3 PaA3IUYHBIX HCTOYHUKOB
(TeneTekcT, BUACOMH(POPMALIMOHHBIN M Jp.) MOCTyMaeT Ha MyJbTUIUIEKcOp. [lis
O00OBEMHEHUSI U MOCIEAYIOLEro pa3/iefieHuss CUTHAJOB Ha BXOJl MYJbTHUIUIEKCOpA
MOCTYMAIOT CHUHXPOHU3UPYIOIME CUTHaNIbl (Ha cxeme He moka3anbl). llepen
MOJYJISITOPOM TepefaTurka OOBIYHO YycTaHaBiuBaeTrcs (QuibTp. Ero HazHaueHwue
BBI3BAHO Pa3IUYHBIMU NMpUYMHAMU. JIJIs yCTpaHEHUsI MEKCUMBOJIBHBIX MCKaXKEHHM
Opu 1EMOAYJISIIMU CUTHAJIa MOT'YT HUCIIOJIB30BaThCS Pa3IMUHbIe BAPUAHTHI (PUIIBTPOB
HaiikBucta. YacTto MCHONB3YIOT aNmpOKCUMAIMM YAaCTOTHBIX XapaKTEPUCTHUK
¢unbTpoB, Oau3kuX K GuabTpy ¢ AUX BUAa «KOpeHb KBAJPaTHBIN U3 CIIEKTpa TUIA
OpUNoAHATEI  kocuHyc» [3.4]. Takue QuiIbTpbl yCTaHABIMBAIOT Kak Ha
nepenample, Tak M Ha MPUEMHON cTopoHe. HMcmonb3yloT Takke (QUIBTPHI,
MUHHUMU3UPYIOIIHAE CIEKTp pPaJAHOCHUTHANA, JISI YMEHBUIEHHS IIOMEX COCEIHHUM
paguoKaHallaM.

B cnyTHHKOBBIX KaHajgax CUTHAJIBI JOCTATOYHO CTAOWJIBHBI MPHU CIIOKONHOM
coctosinuu Tpomnochepsl. OIHAKO NMPU BO3MYIICHUSX B HEH OMACHO MPUMEHSTH
CUTHAJbl CO CJIOKHBIMUA BUIAMU MOAYJSILIMM, TO3TOMY, KaK IMPaBUJIO, UCIIOIB3YIOT
XOpOIIO 3apEKOMEHAOBABIIYIO HE TOJIBKO B CITyTHUKOBBIX KaHallaX 4-MO3UIUOHHYIO
(ha30ByI0 MaHUITYJISILIMIO) - B aHIJIMICKOM ab0peBuatype - 4-OM.

OnHako B mocieHEE BPEMSI TOSIBUIIUCH MONBITKM IPUMEHHUTh B CITYTHUKOBBIX
KaHaJlaX CUTHAIIBI ¢ ()a30BOM MAHUITYJISIIIMEN C YBEIIMYEHHBIM aj()aBUTOM CUTHAJIOB
- 8-OM (8-mo3unmonHpie curHajidbl (a30BOM MAHHUMYJSAIUU), - YTO MOTPeOOBaIO
MCITIOJIb30BaHUSI HOBOTO BHUA MTOMEXOYCTOMYUBBIX KOJOB-«TYpOoKoa0B» [3.5, 3.11].
B nawanme 2002 r. pa3BepHyThl paboThl HOBOro crtanmapta DVB-S2, B ocHoBe
KOTOPOTO JISKUT MHOTOTIO3UITMOHHAS (azoBas moxyisius (8-OM, 16-OM wumm 16-

KAM) u meToas! TypOOKOIUPOBAHUSL.
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Typ6o KoaupoBaHHE IMO3BOJISAET MPUOIM3UTHCA K mpeaeny lllenHHona, mpu
ATOM MPOUTPHILI B cucTteMe nepenadn koneodsercs ot 0,27 go 0,5 nb. C nomoibio
TypOO KOJIOB MOKHO JIOCTHYb BEJIUYHHBI BEPOSITHOCTU OWMOKK mo Outam 1-10~5
IPU OTHOIIEHWM SHEPTUM CUTHANA K CHEKTPAJIbHON IUIOTHOCTH IIyMa Ha BBIXOJE
VIIY-2, paaom 0,7 ab. dakTruecku TypOOKOIbI SBISAIOTCS OJOYHBIMH KOJAMU C
Oonpiiol JuHOM Osoka. IIoCKOJIBKY B JEMOAYJSTOpPE HAa MPUEMHOM CTOPOHE
UCIIOJIb3YETCSl KBAa3UKOTE€pEHTHass 00padoTKa CHUTHAJNOB, TO JJI YCTPaHEHHUS
HEOMNpEJIICHHOCTH (a3bl OMOPHOTO KoJieOaHUsT HAa NPUEMHOW M Mepeaarolie
CTOPOHE JOIOJIHUTENbHO TMpuMeHseTca AuddepeHuaibHoe KOAUPOBAHUE U
JNEKOINPOBAHUE.

Kpome TOro, mpu KBa3HMKOT€pEHTHOM IpUEME B JAEMOIYJIATOPE HMEIOTCS

YCTPOICTBA CHUHXPOHHU3AINKU, TNpeIHAa3HAUYCHHbIE I OO0pa3oBaHUsI CUTHAJIOB
OTOPHOTO KOJICOAHUSI U TAKTOBBIX UMITYJIbCOB.
JUiss  TOBBIMIEHHS  MMOMEXOYCTOMYMBOCTH  TpHeMa  CHUTHajdbl C  BBbIXOJAA
MYJIBTUIUIEKCOpPA TOCTYNAlOT Ha MOJIYJSTOP HE HENOCPEACTBEHHO, a JBaXK]IbI
JNOTIOJIHATENBHO KOAUPYIOTCS MOMEXOYCTOMYHMBBIM KOJOM (IPU HCIOJIb30BAHUU
curHaioB 4-OM 00BIYHO BHYTPEHHHUM KOJ - CBEPTOU-HBIH U BHEIIHUA OJIOKOBBIN -
Puna-ConoMona, a npu mnOpuMeHEeHHH curHaaoB OPM-8 wucnonb3yrTcs yxke
yIOMSIHYThIe TYpOOKObI) JIJist yIpoIeH!s1 pUCYHKA TaKhe KOJAEPHl U JEKOJEPhl HE
MOKAa3aHbl.

[IpuemHubie cTaHIMM MOTYT OBITH TpeX BUIOB: |-mpodeccroHanbHBIE C
upoOBBEIM  JIeKoIepoM, 2-¢ mpeoOpazoBarensmu Buaa 4-OM/KAM (4-OM -
YeThIpexXno3uuonHas (aszoBass Mmonynsauusa, KAM-kBaapaTypHas aMILTUTYIHO-
¢dazoBass MOAYISIMUS C YHCIOM YpOBHEW 64 win 256 it KaOenbHBIX CeTel WU IS
WHIUBUYAJIBHBIX IPUEMHBIX YCTPONCTB CITyTHUKOBOI'O TEJIEBUIACHUS ).

B mnepBoM THNE CTaHUMH CHTHajd IIOCJE JAEKOJAMPOBAHHUS NOCTYNAeT B
npoecCHOHaNbHYI0 CTYyIHMIO JMOO0 B KAOCNBbHYIO paCHpeleTUTENIbHYI0 CETh
TEJIEBU3HMOHHBIX TPOTpamMM, HJIM B OBITOBOH HWHTETPUPOBAHHBINA KaOEIbHBIH

ACKOACP, B KOTOPOM BBIACIIAIOTCA TAKIKC KaHaJbl TCIICTCKCTA M 3BYKOBOI'O BCIIIAHMA,
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BO BTOPOM THIE CTAaHUMU - HA MHIMBUIYaAJIbHBI CIIyTHUKOBBI pECUBEP-AECKOIEP.
Pazpabotanbl ObITOBBIE U TPO(ECCHOHATBHBIE CITYTHUKOBBIE JEKOJIEPhI C BeChbMa
yHUBepcallbHbIMU cxemamu. lIpodeccronanbHbie HU(PPOBBIE AEKOAEPH OOBIYHO
paccuMTaHbl HAa IPUMEHEHHE B JIFOOBIX KOH(PUTYpaAlUsAX CTAHAAPTOB U CUTHAJIOB.
CtpykTypHas cxema NOpPUEMHOW HHIMBUAYAJIbHOM YCTaHOBKM LHU(PPOBOI
CIOYTHUKOBOM CcHCTeMBbl H300pakeHa Ha puc. 3.2, B KOTOPYIO BXOAMUT
napabonuyeckas anteHHa ¢ quamerpoMm 0,6... 1,2 M, nepea pedrieKTopoM KOTOPOi

MOMEIIAETCsl HAPYKHbIN OJIOK (KOHBEPTED).

3.2. CTpyKTypHasi cxeMa CyTHUKOBOI cucTeMbl HUPPOBOro TejieBUAEHUSI

B coorBercTBUM €O CTPYKTypHOM cxeMoW puc. 3.2 TPHUHATBHIA aHTEHHOU
CUTHAJ TPOXOJHWT uepe3 OJIOK BbhIOOpa TMONSApHU3ALMK, Jajieeé IOCTylmaeT B
MAJIOITYMSIIUN  YCUIIMTENb, CMECUTEIh, Ha BTOPOM BXOJ KOTOPOIrO IOCTYIMAET
curnan rerepoauna. [locne nmpeoOpa3zoBaHus CUTHAM BbIAENAETCS GUIBTPOM NEPBOM
MPOMEKYTOYHOM 4acTOTHI U jajee ycunuaercs YIIYI1.

Takum 00pa3oM, B KOHBEpPTEpE TMPOUCXOAUT MPeoOpa3OBaHUE YACTOTHI
CUTHaJIa, MPUHATOrO0 aHTEHHOU B mosoce yactoT 10,95... 11,7 I'Tu wom 11,7... 12,5
I'T1 cmytHukoBOM cucteMbl nuanasona Ku, B curnan nepsoit YIIYU B mosoce 0,95...

1,75 I'Ty unum 0,95...2,05 I'T'u 1 ycuneHue 3Toro curHasnia.

...................................

NpuemHan } HapyxHbiit Dok : : 9
aHtenHa | Kowseprop |1 ] I

1 e s s e 7w

’: ‘: i B

N v I

Puc. 3.2. CtpykTypHas cxema MpUeMHON WHINBUIYATPHOW YCTAHOBKH
CIIyTHUKOBOM muppoBoii cuctembl TB:

1 - monsipuzatop; 2 - MIILY; 3 - cmecuTenb; 4 - IepBBIM T€TEPOJINH;
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5 - YIIY napyxxnoro 61soka; 6 - YIIU BuyTpenHero 0y10ka; 7 - BTOPOM CMECUTEN;

8 - BTOpOIi rerepoaun; 9 - 6510k ynpasnenus; 10 - monocoBoit puibtp; 11 - VITU2

Kpatko paccmoTpum TpebGoBaHUsI K KOHBEPTEPY TEIEBU3UOHHBIX CUTHAJIOB U
ero TeXHHYECKUM XapakTepuctukam. KoHBepTep - 5T0 Hambosee BaKHBIM y3em
MpUEMHON yCTaHOBKHU. Ero OCHOBHBIE 3a/1auu: yMEHbIIIEHUE 00111ero koddduineHta
[IymMa, OCYIIECTBJICHUE IIHPOKOMOIOCHOTO YCHUJICHHUSI, MPEeoOpa3oBaHUE YacCTOThl U
obOecrieueHUEe CPAaBHUTENILHO OOJBIIOTO JMHAMUYECKOTO Juara3oHa, TaK Kak B
MPOTUBHOM CJly4a€ MOTYT BO3HUKATh HEJIMHEIHbIE HCKaXKEHU curHaia. Konseprep
pa3MenialoT B repMeTU3UPOBAHHOM KOpITyCce€ W TOMEIIaloT B (OKyce NMpPUEMHOMU
aHTEeHHBI. BXoasiuii B HEro BOJIHOBOAHO-TIOJOCKOBBIN MEPEXO0/1 MPEIHA3HAUEH JJId
obecrieueHus1 CcorjlacoBaHUs BXxojaa Majomymsimiero ycuwnurens (MIIY) c
MOJISIPU3aTOPOM. MaJomyMsAIUiA yCUIIUTEIh UMEET OOBIYHO TPU YCHIIUTEIbHBIX
kackaga. Kackaapl B KaueCTBE YCUIIMTEIBHBIX DJJIEMEHTOB COJAEPKAaT IOJIEBbIC
apCceHu]| TAUIMEBbIE MAJIOUIYMSIIUE TPAH3UCTOPHI, BBIIOJHEHHBIE MO TEXHOJIOTHUH
TBIID (TpaH3UCTOPBI C BBICOKOM TOJBHKHOCTHIO 3JIEKTPOHOB), MUMEIOIIHNE MaJIbIi
koapdunment nryma. OcobeHHoCThIO KackanoB Takux MUY siBnsiercs oTcyTcTBHE
PE3UCTOPOB BO BXOJHBIX IEMAX, MOCKOJIbKY HAJIMYKWE MX BBI3BAJIO OBl YBETWUYCHHE
Kod(puIMeHTa myMa MaJIOITyMSIIIETO YCUITUTES.

Kananuzanuss curHaza BO BXOJHYIO IL€llb M Iepellaya €€ Ha BXOJ
NOCJIEIYIOIIET0  KackaJa  OCYIIECTBISAETCS  MHUKPO-TIOJIOCKOBBIMU  JIMHHUSIMU.
CranuoHapHBIA PEXUM KacKaJoB OOECIEYMBACTCS OTICIbHBIMU HCTOYHUKAMHU
nuTaHus dyepes anemMeHTapHbie LC-GuabTpsl HU3KUX 9acTOT. biarogapst mpuHSATHIM
MepaM yaaercs ModyduTh KoddduiueHt mryma Heoxnaxkaaemoro MIIY 0,7...1,0
nb, npu HepaBHoMepHOocTH AUX okono 2 ab, muneitHon @YX u korddunmente
ycusieHus okoJio 25...35 nb.

@uUIbTp CMECUTEIIS BBITOJIHAECTCS [0 MUKPOIIOJIOCKOBOM TexHoJoruu. [lorepu
nmpeoOpa3zoBaHUsl CMECUTENS C TETEPOIMHOM COCTABIISIIOT 0OBIYHO 5...6 1b (¢ yueToM

MOTepb, BHOCHUMBIX TOJOCOBBIM (uiibTpom). YIIUl wmMeer muUpOKyrO MOJIOCY
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MPOIMYCKaHUSd W Mallble COOCTBEHHbIE IIyMbl. [[ns ycunenus curnama B YIIYI
UMEIOTCSI OOBIYHO YEThIPE PE3UCTOPHBIX KacKala Ha OUIOJIAPHBIX TPAH3UCTOpaXx C
BKJIFOUEHHEM YCWJIMTEJbHBIX JJIEMEHTOB II0 CXE€ME€ C OOUMM 3MHTTEpPOM,
kodppunuent ycunenuss YIIU1 cocraBnser oObryno 30..35 ab. Ilutanue
KOHBEpTEPA OCYIIECTBISACTCS MO HEHTPAIbHON KUile Kabess, COeAUHSIIONIETO €ro ¢
BHYTPEHHUM OJIOKOM. J[JIMHA COEIMHMUTEBHOTO KOAKCHAJIBHOIO KabOels MExXIy
KOHBEPTEPOM U BHYTPEHHUM OJIOKOM MOXKET JOCTUIaTh HECKOJIBKUX JI€CATKOB
METPOB.

BuyTpennuii 6510k n1u@poBOod NPUEMHOM YCTAaHOBKH - PECHUBEpP -COTJIACHO
cxeme (puc. 3.2) coaepXuT nonoJHUTenbHbI kackan YIIY1, npeobGpasoBatens u
YCUJIUTEIh BTOPOI MPOMEXYTOUHOM YaCTOTHI € TIOJIOCOU mporyckanus 27/36 MI'n.
VYpoBens BoixonHoro curnana YIIU2 cocrasnsier oobiuno 1 B. 'erepoaun BTOporo
npeoOpaszoBaTesi 4acTOThI - nepectpanBaeMbiii ¢ maroMm 10 k['11 ¢ cuHTE3aTOpOM
gactot, paboraromum B mojoce 0,95..2,15 I'Tu + 480 MI'n. Curnan ¢ BbIxojaa
pecuBepa Mmocje AeMOIYyJSLUUA TMOCTynaeT Ha udpoBoit nekonep. CTpyKTypHas
cxeMa ObITOBOTO IU(PPOBOTO MPHUEMHUKA-/IEKOIepa MpUBeIeHa Ha puc. 3.3.

B nemoamynsTtope npou3BOAMTCS —MpeoOpa3oBaHHE  BBICOKOYACTOTHOTO
MOJYJIMPOBAHHOTO CHUTHala B 1U(GPOBOM MOTOK, KOTOPHIA TMOCTYyNaeT Ha
JNEMYJbTUIUIEKCOP, PA3JCISIIOIIMN €r0 Ha TPU COCTABJISAIOLIMX: BHUIEO0, ayAuO H
NOTOK JaHHBIX. B 3TOM ke OJIOKe OCyIIeCTBIAECTCS eCKpeMOIMpOBaHUe
(ycTpaHeHHe TCEBIOCTy4YaHOM MOCIEI0BAaTEIbHOCTH KOAUPOBAHMS, HAJI0KECHHOMU
Ha cUTHaJ] B mepenatuyuke). Bugeocurnansl nexkoaupytorcs u3 cranaapta MPEG B
JE€KOMIIPECCUPOBaHHbIE LHU(POBBIE CHUTHANBI B OJOKE 5, U3 KOTOPBIX IOCIHE
1 poaHaNIOroBoro mpeodpazoBatenst 6 BBIACIAIOTCS HCXOJHBIE BUICOCUTHAIBI B
BUJIE COCTAaBIAIOMIMX SPKOCTHOU (Y) M TpeX LBETOBBIX COCTABISIONIUX - KPAaCHOU
(R), 3enenoii (G) u rony6oii (B).

bnok 6 ocymecTBisieT Takke (yHKIIUN MpeoOpa3oBaressl CTaHAapTOB, T.€. Ha
€ro BBIXOJ B COOTBETCTBHM C JKCJIAHUEM IIOJIB30BATEIS MOYKHO IOAKIIOYHTH

TEJIEBU3UOHHBI MPUEMHUK, padoTalIUii B OJAHOM U3 TpEeX CTaHJIAPTOB
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a"ajoroBoro TteneBu3nonHoro Bemanus -PAL, SECAM umu NTSC. HMwmeercs
BBIXOJ JUIsl IOAKJIIOYEHUSI Ha3eMHOM ceTu TeneBemanusd. C BbIxoAa ayIHoAeKoAepa
4, COBMEIIEHHOIO ¢ IU(POAHATIOTOBBIM MPE0Opa3oBaTeeM, MOXKHO MOJYYUTh Kak
aHaJOroBble, Tak W IU(POBbIE CUTHANIBI. MuKporpoueccop 8 yrpasisieT padoTon
Osioka 3 (meMynbTUIIEKCOpa-IecKkpemMoiiepa) U BbIAEISET TeJIC(POHHBIM CUTHAT B
cllyyae pealM3aldd WHTEPAKTHUBHOM CHUCTEMbI CBS3M, a Takxke o0pasyer
MHTErPUPOBAHHbBIE MAKEThl JAHHBIX APYTUX CIYKO0, MOJABOJMMBIE aajiee B 010K 12.
Mukpomnporeccop UMeeT BbIXOA AJI NOJIKIIOUEHUsI CTaHIapTHOrO uHTepdeiica
RS-232. Moaynb uu@poBoro ymnpasieHUs U HHOPAKPACHBIN JaTYUK 00ECeYrBaOT

BO3MOXHOCTb IUCTAHITMOHHOTO YIIPABJICHUA ITPUCMHUKOM-ICKOACPOM.

- Buixonq,

|

Buiron IZI—B“*

Yi4-2

KOHBEpTORa PAL/SECAM

|
lll[zllsHs %w}—m

g

-t -
o] ~

] o] s H-=]

Puc. 3.3. CtpykrypHas cxema 1iudpoBoro nprueMHUKa:

.
©

1 - pecuBep; 2 - nemonyasaTop (ImpsMoe UCIIpaBieHHUe OMMUOO0K); 3 - TeMYJIbTUILICK-
cop/neckpembiep; 4 - ayamonekoaep MPEG-2; 5 - Bumeonekonep MPEG-2; 6 -
KOJIEp CHCTEMBI LIBETHOT'O TEJIEBUICHUS; 7 - MOAYJATOP; 8 - MUKpompoleccop; 9 -
mozaem; 10 - UK matuuk; 11 - monynb mudpoBoro teneBuIeHns; 12-makeTbl JaHHBIX
dopmara MPEG-2; 13 - nudpooe Buzaco 4:2:2; 14 - SECAM/PAL; 15 - Y/C; 16 -
R-G-B; 17 - ananorosoe ayauo; 18 - mudposoe Bugeo AES/EBU; 19 - RS 232; 20 -
TenepOHHAS TNHUS

BriepBbie TexHUYECKHE TTapaMeTPhl CITyTHUKOBBIX PECUBEPOB psizia Gupm
3anagHoi EBporbl B 00001IeHHOM BUIe OBLIH MPE/ICTABIICHBI B paboTe.
['MaBHBIM OTIMYHMEM COBPEMEHHBIX CITyTHHKOBBIX PECHUBEPOB  SIBISIETCS

BO3MOXXHOCTb IIpHE€Ma TOJIBKO OJHHX I_[I/I(I)pOBBIX TCICBU3HMOHHBIX IIPOI'paMM
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MO0 KOMOMHUPOBAHHBIX aHAJIOTO-LIU(PPOBBIX.

B ta6n. 3.1 npuBoASTCS OCHOBHBIE TEXHUYECKHE JTAHHBIE PECUBEPOB.

Tabnuua 3.1. OcHOBHBIE TEXHUYECKUE JaHHBIE PECUBEPOB

ITapamerp

Junamnazon

yactoT, [T

YpoBeHb
BXOJIHOT'O
CHUTHaJAa,

nbB

CxopocThb

npuema

ITepexir.

nonsipus. B

ITapamerp
VYupasie-Hue

I'ereponuna

MIIIY, xI'q

Paszpewienue

(MK cenett)

DRS9400
VIA

0,95..2,15

-55...-95

2..45

13...19

Tun

0..22

780x576
...352x288

ITutanune, B |176...264

(')

labaputHbie

pasmepsl, MM

Macca, kr

(50... 60)

233x676x60

0,95

Tun

Humax C1-
EM TECH Humax 5100 VA-
EM300 PvR | PvR-8000 | 5200 VACI-
5300

0,95..2,15 | 0,95..2,15 | 0,95..2,15

Her gauseix |-55...-95 -55...-95

1..45 1..45 1..31
13...19 13...18 13...18
20...24 18...26 18...26
720x576

720x576 720x576
(PAL)

90..260  [90..250  |90...250
(50...60)  (50..60) [(50...60)

340x260x60 |400x297x65 |370x280x60

1,5 3,5 2,8

Medio-Com
VACI-Gold

0,95..2,15

Her maHubIx

Her maHubIX

22

720x576(PAL)
720x480(NTSC)

90...250 50)

370x270x70

2,7

XSAT
CDTVA410

0,95..2,15

-55...-95

2..30,5

13...18

22

720x576

90...240
(50...60)

310x170x65

1,3
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OauH U3 BapUAHTOB CTPYKTYPHOW CXEMbl MPUEMHOIO TpakTa LU(pPOBOTO
CIOYTHUKOBOTO TeleBuAeHUs 1o craHpapty DVB-S mnokazan nHa puc. 3.4.
DNEeKTpOMarHuTHbIE KOJEOaHHs CAHTUMETPOBOTO JUana3oHa MPUHUMAIOTCA
napaboIMuecKoil aHTEHHOM W TEpPeHOoCATCS B KOHBEPTOpPE Ha IMEPBYIO
IIPOMEKYTOUHYIO  4acTOTy. 3aTeM B TIOHEpE OCYLIECTBISIETCS  BTOPOE
npeo0pa3zoBaHUE YACTOTHI U BHIOOP OJHOTO M3 KaHAJIOB, IPUHUMAEMBIX C JTAHHOTO
cryTHHKa. Ha BbIXoze TIOHEpa MOJIydaeTcsi CUIHajl Ha MPOMEKYTOYHOU 4acTOTe,
KOTOPBIM TPOXOAUT YCUIMTENb, yIpaBisiemblii cxemoil APY, m mocrymaer Ha

AHAJIOTOBBIM KBaJpaTypHbIN JEMOILYJIATOP.

APY
Keam;q-
TYPHLIA o e "
9" Konseprop - Tiowep nevoRy- | e sl K(cm:"b;op i
nRTOP
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Hecyuim

Puc. 3.4. CtpykTypHas cxema IpUEeMHOI'0 TpaKkTa CITyTHUKOBOTO IIU(POBOTO

TCIICBUACHU S

Jemonynsiiiisi TPOU3BOAUTCA IyTEM YMHOXKEHHUS CUTHaJIa Ha JBE
KBaJIpaTypHBIE COCTABJISIONINE HECYIIEH YacTOThl W MOCIEAYIOMmEH (UIbTpAIUu.
Bropas xBampatypHas coctaBistomnias (GopMHpPYETCs C MOMOIIbIO (ha3oBpaniaTess
(®B) na 90°. INomyuennsie curHansl | u Q mpeoOpasyrorcss B 1udpoByto dhopmy
nByxkaHanbHbIM ALIIL, yncno pa3psaoB koToporo ot 3 10 6 Ha KaHAJL.
Janee nBa udpoBBIX CUTHANIA TIOCTYHAOT Ha 610K nudpoBoit 06padotku (bLIO), B
KOTOPOM W3 HHUX BBIICIAIOTCS TepeJaBaeMble CHUMBOJIBI, a TakKe BOCCTa-
HAaBJIMBAIOTCSI HECYINAsl 4acTOTa U TakToBble UMMYJbChl (TU) cuMBONIBHON CUHXPO-
Hu3arun 1 AL

B Omoke «koppekmuu OmMOOK B TEPBYIO OYEpPeab  BBITIOIHSIOTCS

ACKOOAUPOBAHUC CBCPTOYHOI'O Koga H npeo6pa3OBaHHe ACKOANPOBAHHBIX
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KaHaJIbHBIX CUMBOJIOB B 0alThl, 00bEIUHIEMbIE B MAKEThl TPAHCIOPTHOIO MOTOKA.
3areM Mpou3BOIATCS AeNepeMeXeHne U fekoaupoBanre kona Puna-Conomona. Otu
olepanuu, TaKKe Kak M Bcs mocienyromas oOpaboTKa CUTHAJIOB, AHAJIOTHYHBI

PACCMOTPCHHBIM BBIIIC JJIsI TIPUEMHHKA KaOeIbHOTO TCIICBUACHUA.

Cranpapt DVB-S CnyraukoBoe TB (SAT) Bemanue ObUIO U OCTAETCS CaMbIM
OBICTPBIM, HAJCKHBIM M SKOHOMHYHBIM CrOoco00oM mojaauud TB curhama BBICOKOTO
KadyecTBa B JIO0YyI0 TOYKY OOIIMPHOTO MPOCTpaHCTBA. Bce BemaTenbHbIC
uckycctBeHHble crmyTHUkH 3emnn (MC3) pasmematorcss Ha Tak Ha3bIlBaeMoOM
reoctaruonaprot opoure (I'O) - xpyropoit opbute BbeIcOTONM ~36000 KM B
I0CKOCTH 3kBartopa. Haxomsce Ha ['O, COyTHHK HENMOABUIKEH OTHOCHTEIHHO
NOBEPXHOCTH 3€MJIM, T.K. BPALIAETCA C TOM KE YrJIOBON CKOPOCTHIO, UTO U 3E€MJIS.
3oHa Buaumoctu reocranroHapHod HMC3 - okojlo OAHONW TpeTH 3EMHOMU
MTOBEPXHOCTH.

Jns SAT Bemianus BbIJICTICHBI CHEHUABHBIC YYaCTKH PaJHMOYaCTOTHOTO
CIIEKTpa B CAHTUMETPOBOM JMAIa30HE BOJIH, TA€ JONMYCKAETCS IOBBIIICHHAS
IOTHOCTH 1MoToka MomHocTu ¢ MC3. Haubonee ocBoen yuactok KU-amanazona c
gacrotamu 11,7:12,5 TTu. Bemarensuyto montHocts MC3 B JaHHOM TOUKe Nprema
OPUHATO XapaKTepHU30BaTh SKBUBAICHTHOW M30TPOITHO U3Jy4aeMoOil MOIHOCThIO (P
OUNM), npencraBinsmionieli co0ol  NpOW3BEIEHHWE  BBIXOJHOW  MOIIHOCTH
nepenatunka MC3 Ha korddummeHT ycuneHus nepefaronieii aHTeHHb B JaHHOM
Hanpasieaun. P OUUM oObrano Beipaxkaercs B 1nbxBt (dBW) u o0buHO
cocraBisgeT 45:60 dBW. B cocennux mmamasonax 10,7:11,7 I'Tu u 12,5:12,75 I'T1g
BEIIAIOT CIIYTHUKH TaK Ha3bIBaeMOW (DUKCHPOBAHHOW CIYTHUKOBOW CIYKOBI C
TUMOBBIMU 3HAYCHUAMU P SNNM 38:52 dBW.
Onnoit u3 ocobenHocteil npumeneHuss WC3  sBasercs OTrpaHUYEHHOCTD
ASHEPreTUYECKOTr0 MOTEHIIMala CIyTHUKOBOTO PETpPaHCIATOpa, B cuily yero B SAT
BCIIAHWM  TPAJUIMOHHO  HCIOJB3YIOT  METOJAbl  O0OpaboOTKH,  TpeOyromue
MUHUMaNbHOTO OTHOmeHus Hecymas/mym ( C/N ) Ha BXome AeMOmyisTOpa B

oOMeH, HampuMep, Ha IMOJI0CY YacTOT CHTHaja. B aHamoroBoM BemaHWHM ATO OBLI
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BBIOOp YaCTOTHOM Monynsiuuu (BMECTO aHAJIOroBoi), a B IU(POBOM BEIIaHUU
MPUXOJIUTCST TMPUMEHSITh MOIIHOE KAacKaJHOE MOMEXOYCTOWYMBOE KOIUPOBAHUE U
MOJYJIAIMI0O C HEBBICOKUMHU KpaTtHocTsiMu (Hampumep, QPSK BmecTo 0Oonee
BBICOKOCKOpOCTHOM 16 QAM ). [JonosHUTENbHOM 0COOEHHOCTHIO ITu(ppoBoro SAT
BEILIaHUS SBJISIETCS TOT (DAKT, YTO MHOTOIPOTPAMMHOE BEIIIAHUE OCYIIECTBIISICTCS 3a
CYEeT MYJIbTUIUIEKCUPOBAHUS B IU(PPOBOM NOTOKe, a pabora mnepenaturka NC3
OCYIIECTBIISIETCS TOJILKO HA OJHOM HECYIel B HETMHEWHOM PEKUME, YTO MO3BOJISIET
MOBBICUTH €0 BBIXOJHYIO MOIITHOCTh Ha 2,5:4 dB. Takoe MOBBINICHUE SHEPTETUKH
HKBUBAJICHTHO YMEHBIIIEHUIO TUaMeTpa pediekTopa MpUEeMHONW aHTEHHBI B 2 pa3a B
CpaBHEHUHU c pUeMoM CUTHAJIOB aHaJIOTOBOTO BEIIIAHMUS.
B 1994r. B pamkax koncopiuuyma DVB Project 6b11 coznan EBponeiickuii crangapt
CITyTHUKOBOM MUGPOBOIM cucTeMbl MHOromporpamMMmHoro TB Bemanus - cranmapt
DVB-S , pa6oratomuii B mosioce yactot 11/12 I'T'iy (European Standard EN 300 421
v.1.1.2, 1997-08). Jusa mneneti SAT Bemanus BbIJCICHBI IIOJOCHI YacTOT B
nuana3zonax 12, 29, 40 u 85 I'T'u. B nuanazonax 40 I'Tu u 85 I'T'i BeIAEHEH CIEKTP
4acToT HAPUHOU B 2 [T

B oxta6pe 1996r. Ob1 mpuHAT npoekT PexomeHmanuu 10 OOUIUM
(GYHKIIMOHAIBHBIM TPEOOBAHUSIM K MHOTOIIpOorpaMMHBIM cuctemMaM SAT Bemnianus B
nosioce yactoT 11/12 I'T', a yxe B oktsa6pe 1999r. Obu1 BeIpabOTaH MPOESKT HOBOM
PekoMeHanuy, y4uTHIBAIOIIECH, YTO B MHUPE CYIIECTBYIOT YETBIPE CXOXHE IO
apxutektype cucrembl: cranaapt DVB-S (Cuctema A), DSS (Cucrema B), Gl-
MPEG-2 (Cuctema C) u ISDB-S (Cuctema D).

Cucrema A (crammapt DVB-S ) paspaborana eBpomeiickum
koHcopumymoM DVB  Project u mnpennasHadeHa it JOCTaBKH  CIIyXkO
MHoronporpaMmmHoro TB Bemanus wim TBY B  4acTOTHBIX JAuamna3oHax
dukcupoBanHoit u paamoBemarenbHot SAT cmyx6 (10,7:12,75 TTm) c wux
HEMOCPEJACTBEHHBIM TPUEMOM Ha JIOMAIIIHUE UHTETPalbHbIE MPUEMHUKU-AEKOIAEPHI,
a TakKe€ Ha MPUEMHUKH, TMOAKIIOYeHHbIe K cucTeMaMm ¢ SAT kosiekTuBHbIMH TB

anteHHamMu SMATV (Satellite Master Antenna TB), u cuctem xabGenpbHOTO
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tenesuaeHus (CKT) npu nepBUYHOM M BTOPUYHOM paclpeieseHusx nporpaMmm TB
Bewanus. B HacTosiiee Bpemst mpaktuueckoe Bce uudposoe SAT TB Bemanue Ha

BCE IIIATh KOHTUHEHTOB  OCYIIECTBIsieTcs 1o craaapty DVB-S.

CymiectByeT JBa OCHOBHBIX cnocoba uudposoit nepenaun SAT cuUrHanos:
-nepeqaya N CKaThiX  HU(POBBIX CUT'HAJIOB Ha N HECYIIUX;
-MYJIbTUIUJIEKCUPOBAHUE N CHKATBIX 1 ppoBHIX CUTHAJIOB

M UX TIIepenaya Ha OJHOM HECYIIEH.

3.3. AHAJIM3 CTAaHJIAPTA CIYTHUKOBOIO Bemanus DVB-S2

Crangapt DVB-S2 paspa6oran B 2003 r., siBnsieTcsi cnenudukaimeii BTopo-
ro nocine DVB-S mnokonenus cranmapra cmyTHukoBoro Bemianus. Cucrema DVB-
S2  ynoBieTBOpSET TPEOOBAHUSAM PA3JIMUHBIX CIIYTHUKOBBIX  BEIIATEIIBHBIX
MIPUIOKECHUM:

- TB-Bemanue crangaptHoro (SDTV) wu Beicokoro paszpemenus (HDTV);
- UHTEpaKkTUBHBIE YCIYrH - J0CTyll B VIHTEpHET, NPWIOKEHUS KIHUECHTA,;
- npodeccuoHaNbHbIE npuwioxkenus (pacmnpoctpanenue 1udposoro TB u
pENOPTAXKHBIE YCIYyrH, JOocTaBka TB-mporpamMm [0 Ha3eMHBIX NEPEAATUHKOB);
- pacrnpoCcTpaHEHUE KOHTEHTA.

[IpeumymectBa crangapra DVB-S2 wag DVB-S :
- POCT €MKOCTH curHasia B cpaBHeHHH ¢ DVB-S npumepno 30% (s mosib30BOTE-
JIel CITyTHHUKOBOTO MHTEPHET ATO O3HAuYaeT yMeHbleHue tapudos, mis TB — yBe-
TUYEHUE qucia KaHaJIOB + yIIy4lIE€HUE KauecTBa KapTUHKH);
- rubkocTh cranmapta DVB-S2 .
- oH paborocmocoOeH Tmpu JOOBIX MapamMeTpax HbIHE JICHCTBYIOIINX

TPAHCTIOHJEPOB, MPEOCTABIISIS OOJBIION BHIOOP MO CIIEKTPaIbHOU 3P (HEKTUBHOCTH;

- DVB-S2 crocoben BMecTUTh 1000 (hopMaT BXOJHOTO TOTOKA, BKIIOYAsl OJUH
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WM HECKOJIBKO TpaHCHOpTHhIX MOoTOKOB MPEG, HenpepblBHbIE OUTOBBIE MOTOKH,
nakeThl [P, a Takxke 1 ATM; - [loBeilieHHast CTAOMIBHOCTh U TOMEXOYCTONYUBOCTD
CUTHAJA.

DVB-S2 — takoii ¢opmar cnytHukoBoro TB Bemanus ¢ KOTOpPbIX HAET
Bemanue HDTV -kananos. Ins HDTV u3-3a BeICOKMX TpeOOBaHUM K MPOMYCKHOM
CIIOCOOHOCTH KaHaJOB MPaKTUYECKU HET APYrMX BapUaHTOB, KPOME HCIIOJIb30Ba-
Hust DVB-S2 cranpapra. CiiyTHUKOBBIE ONEPATOPHI, MPEAJIaraloiiue yClIyru CBA3U
yepe3 VSAT-repmunansl, unu yxe umeror DVB-S2 -Tpancnonzepsl Ha CIyTHU-
Kax, WK iaHupyot 3anyck DVB-S2 B Gmmkaiiiiee Bpemsi.

[Tpu 3anycke MC3 MoxkeT ObITh BBIBEJCH Ha pas3iMyHble OPOUTHI, KOTOPHIE
XapaKTEPU3YIOTCS CIECAYIOIIMMH OCHOBHBIMH TapaMeTpaMu: YIJOM HaKJIOHA
IUIOCKOCTU OpOUTHI K TIUIOCKOCTH 3KBaTtopa, (OpMON OpOUTHI M BBICOTOM Haj
NOBEPXHOCTHIO 3EMIIH.

[To yriy HakjioHa OpOUTHI PA3EISIOTCS HA CIEAYIOLIUE
- 0 rpag — 3KBaTOpHUAJbHBIE;

- 90 rpag — MOJISIPHBIE;
- 6onbire O rpaa u MeHbIe 90 rpag — HaKIOHHBIC.

Heobxonumo otmetuth, uyto MC3 He MOXET HBHUratbcs Mo Jito0oil opOute
BOKpYT 3emiu. OH MOXXKET HaXOAMWTHCS JUIIb HA TOH OpOUTe, MIOCKOCTh KOTOPOMH
IPOXOAUT Yepe3 LEHTP MACChl 3EMIIH.

[To popme opOUTHI pa3aengaroTcs Ha KPYTrOBbI€ U SJUIUIITUYECKUE, a TI0 BBICOTE
— HA HHU3KHE C MaibIM mepuoaoM oOpamienus (1.3 9) u BbICOKHE C OONIBITUM
MIEPUOIOM OOpAIICHHUS.

Ha op6ute MC3 BpamjaeTcsi Ha pacCTOSTHUM OT HECKOJBKHUX COTEH JI0
HECKOJIBKHX JECSATKOB ThICSY KWJIOMETPOB HaJ MOBEpXHOCThIO 3emiu. llocne
BBIBOJIa Ha OPOUTY CIYTHHMK IIPOJOJIKAET BpaIaThCsl BOKPYT 3€MIIM C MOCTOSIHHOM
CKOPOCTBIO 0€3 IOCTOPOHHEH IOMOIIM [0 HHEPUUHU, a MOJ JCHCTBUEM CHIIBI
TSKECTU (TPAaBUTALIMOHHOM cuiIbl 3eMiin) Fg OH MOCTOSIHHO HaXOAUTCS HA 33JJaHHOU

opbure (puc. 2.5). Uem OamKe CIIYTHHK K TTOBEPXHOCTH 3€MIIM, TEM OOJIBIIIE CHIIA
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Fe. us Toro, 4toObl CIyTHUK OCTaBajcsi Ha OpOUTE, HEOOXOIMMO YBEJIMYEHUE
CKOPOCTH €ro JBHKeHUs 1o opoute. 1 HaoO0poT, A CyTHUKA, HAXOASAIIErocss Ha
OoJsiee ynaneHHOM OoT 3emui opOuTe, TpeOyeTcsi MEHbIIasi CKOPOCTh €ro JABMXKCHUS
JUTSL yIIepKaHUS €ro Ha opoure.

Ecnu UC3 BeIBeieH Ha 3KBAaTOpUATIBbHYIO OPOUTY C MEpUOJIoM obpaienus 24
9 U JBUXKETCS B CTOpPOHY Bpamienus 3emuu, To Takod MC3 nns nabmogatens c
3emsin OyleT Ka3aTbCsl HEMOJABMXKHBIM. OTO MNPOUCXOAUT HA PACCTOSIHUM OT
NOBEPXHOCTH Ha OpOUTE CIyTHUKA 4yTh Oojbiie 3 Km/c, yTo oOecreurBaeT
COBIMAaJ/ICHHE MEPUOJOB BPAILlEHUs CIYTHUKA BOKPYT 3eMJId U 3eMJIM BOKPYT CBOEH
ocu. B aToM ciiyyae roBopAT, YTO CIyTHUK CTAlMOHAPEH MO OTHOLICHHIO K 3emiie.
Takas opOutra HMC3 Ha3piBaeTCsl TE€OCHMHXPOHHOM WJIM TIeOCTallMOHApPHOM U
OTJIMYAETCS BBICOKOHM CTaOMIBHOCTHIO. IMEHHO Takue OpOUTHI MCTIONB3YIOTCS IS
CIIyTHUKOBOTO BeHIaTeNIbHOTO TesieBuaAeHUs. C TOUKM 3pEeHUs UCTIOJIb30BAHUS YUCIIa
NC3 u oxBaTa equHBIM BeUIaTEeNIbHBIM TEJEBUICHUEM BCEX CTpaH MHUpa CaMbIMHU

BBITOJTHBIMH SIBJISIFOTCS] T€OCTAI[HOHApHBIE OpOUTHI (puc. 3.6).

o] | Frd

J'FG T LTy THMAK

/ Semna \

Puc.3.5. UC3 Ha 3aganHOl opOuTe

NC3, naxoasmiuecss Ha reoCTal[MOHApHON OpOHTe, UMEIOT P IPEHMYIIECTB
B 00€ECIIEYEHUH CBA3M:

- CBSI3b MOXKET OBITh KPYTJIOCYTOYHOM;
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- aHTEHHaM 3€MHBbIX CTaHUUH He TpeOyITCs CHUCTEMbl aBTOMAaTUYECKOTO
COIMPOBOXKJICHUS CIIYTHHUKA, & MEXaHU3M IIPUBOJIa AHTEHHBI JJIsl IEPEX0/ia Ha MPUEM
CUTHAJIOB APYTOr0 CIIyTHUKA MOXET OBbITh JOCTATOUYHO MPOCTHIM;
- U3-3a MOCTOSTHCTBA PACCTOSIHUSA MEXAY CITyTHUKOM M Ha3€MHOM CTaHLMEW CUTHAI
OyZeT ycTOYMBBIM Ha BCEH Tpacce nepenayu nHpopMalvu;
- IPAKTUYECKHU OTCYTCTBYET JOIUIEPOBCKUN CIIBUT YACTOTHI.

30Ha MOKPBHITHS CHYTHUKA Ha TFeOCTAIlMOHAPHON OpOUTE COCTABISIET OKOJIO
OJIHOM TpETH 3€MHOM MOBEPXHOCTH, 3a HMCKIIOYEHUEM 001acTei, HaXOASIINXCS
BbIlIE 75 Tpaag ceBepHOM U 1okHOW mupoT. CrnenosarensHo, Tpu HWC3,
pa3MellleHHble Ha reocTallMoHapHOW opoute co caBurom 120 rpaa, MO3BOJSIOT
co3aTh ri100ajlbHYI0 CHUCTEMY CIYTHHUKOBOM CBSI3M, KOTOpPasi MO3BOJISIET OXBATUTH

BEIATCIILHBIM TEJICBUICHUEM 0K0JI0 98% Beelt moBepxHocTH 3emiu (puc. 3.6).
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Puc.3.6. IC3 Ha reocranimoHapHO# opOuTe

K uymciy BBICOKOCTaOMIIBHBIX TakXke OTHOCHTCS HakioHHas opbuta MC3 ¢
VIJIOM HakjoHa K moBepxHocTH 3emuu 63,5 rpag u 24- 4acoBbIM MEPUOAOM
oOparieHusi BOKpYT 3eMJIu.

ba3zoBas cmyTHMKOBasi cUCTEMA CBSA3U COCTOMT W3 JBYX HA3€MHBIX CTaHIUU

nepenatunka u npuemHuka u MC3, Haxopasuierocss Ha reocTaluOHapHOU opOuTe
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(puc.3.7). CoyTHUK, KOTOpPbIA Ha3bIBalOT aKTUBHBIM PETPAHCIATOPOM, JEHCTBYET
KaK MpeoOpa3oBaTesb 4YacTOThl, TaK KaK MPUHUMAET CHUTHAJbl OT MEpeaaroliei
CTaHIUU (JTUHUS CBSI3U 3€MJIsl — CITYTHHK) HA OJHOM YacToTe, mepeaaeT ux oOpaTHO
(JIuHUA CBSA3M CIYTHUK — 3eMJIsl) HA Ha3eMHYIO CTAaHIMIO Ha JIpYroi, 6ojiee HU3KOMH,
yactore. [[ns mpoxokieHus MoHOC(hEpbl OKpy’Karoled 3eMIl0 YacTOThl JIMHHM

CBSI3M 3eMJIsl — CIIYTHUK M CIIyTHUK — 3emuis BbiOupatotcs Boiie 100 MI .
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Puc.3.7. ba3oBas crmyTHUKOBas CHCTEMa

CxeMa oxBara BEHIATEIbHBIM TEJIEBHICHUEM 3€MHON IMOBEPXHOCTH MOXKET
OBITH TpejcTaBieHa ciaeAyromuM oOpazoM. CHUrHaNbl ¢ TEJIEBU3MOHHOTO IEHTPA,
BEIYIIET0 IMepefadyy, MOCTYNalT Ha CHEHUANbHBIM NEpeaaTuuK, KOTOPBIM C
MIOMOIIBIO BBICOKOHAMNpPABIEHHON aHTeHHbI mnepenaer ux Ha MC3. Ilpunsteie Ha
CIIyTHUKE CHUTHAJbl YCWIMBAIOTCS U MOAYJIUPYIOT CHUTHAJIBI JBYX IEpPEIaTUYUKOB
perpancisTopa. OAUH nepegaTyYuK U3Ty4aeT SHEPTHIO B HAIIPABICHUH CJIEAYIOIIETO
AKTHUBHOTO PETPAHCIISITOPA (HAMPABICHHOE U3TTYUYECHHE), IPYTOn
B HampaBlieHUM 3emiid (HeHampaBieHHoe wu3iaydeHue). Ha 3emie 3Tu curhHaibl
MPUHUMAIOTCA CHENUAIbHBIMU TPUEMHBIMH YCTPOICTBAMM, YCHJIMBAIOTCS U
MepesaloTcsl Ha TEJNEBU3WOHHBIM IIEHTP, TJ€ OKOHYATEeIbHO U (POPMHUPYIOTCS
TENeBU3UOHHBIE CUTHAIBL. CQOpMUPOBAHHBIA CHUTHAT H300paXCHHUS BMECTE C
CUTHAJIOM 3BYKOBOT'O COMPOBOKJEHHUS MOCTYMAIOT HA MEPEJaTUYMK TE€JIEBU3UOHHOTO

LEHTpAa [Js TEJIEBU3MOHHOTO BewmaHusa. Kpome TOro, mo paauopenciHbIM H
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KaOEIbHBIM JIMHUSM CBSA3U CUTHAJI MOXET OBITh MepeAaH Ha APYTrHe TeICBU3UOHHbBIC
LEHTPBHI.

Ecnu chnyTHukoBas nmnepegaya OpHEHTHPOBAHA HA  MHAMBHUAYaJIbHBIX
MOJIb30BaTeNIel, TO U3JTy4aeMbli CIIyTHUKOM CHTHAJ HANpaBJeH HE Ha KOHKPETHYIO
NPUEMHYIO aHTEHHY, a Ha HEKOTOPYIO IUIOUIaAb WM 30HY oOciyxuBaHud. s
NpPEACTAaBICHUA  pacOpeliesieHuss  NepelaBaeMol  CIYTHUKOM  MOIIHOCTH
ANEKTPOMArHUTHOTO M3JIYYEHHS] HCIOJIb3YIOTCS KOHTYPHBIE KapThl M KaXKIbIi
CIOYTHUK (OPMHUPYET CBOIO COOCTBEHHYIO 30HY OOCIYKMBAaHMS Ha MOBEPXHOCTH
3emiu.

3anyck MC3 Ha 24-4acoByt0 reOCUHXPOHHYIO WJIHM MOJYCUHXPOHHYIO (HAKJIOH
63,5 rpan) opOUTHI CBs3aH C PSAJOM TPYIHOCTEH, CO3/1aBa€MbIX BO3ACHCTBUEM
rpaBuTaniioHHbIX nojeil Jlynsl u ConHua, a Takke HEOOXOJUMOCTBIO YACP>KUBAThH
ATH CIIyTHUKHM Ha OpOUTE U OPUEHTUPOBAThH MX MO OTHOLIEHUIO K 3emie. B cBs3u c
TUM K COBPEMEHHBIM CITyTHHUKaM MPEAbIBISAIOT OYEHb >KECTKOe TpeOoBaHHE —

TOYHOCTbH €T0 TOJIOKEHHS Ha OpOUTE JIOJDKHA COCTABIIATh HEe MeHee 99,9 %.
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Puc. 3.8. ®opmupoBanue u pacrpocTpaHeHre CIIyTHUKOBBIX TB-mporpamm

61



Jlns mepenaun M300pa)K€HUs YAOBIETBOPUTEIIBHOTO KAayeCcTBa HEOOXOIUMa
ckopocTh 1 MOuT/c Ha OJHY mporpammy, JJig XOpollero kadectBa 2 MoOut/c Ha
OJIHy TMpOTrpaMMy, OTIWYHOTO KadecTBa - 6 MOut/c. YI0BIECTBOPUTEIHHBIM
cuntaerca kadectBo Buaeo CD (pasmep kampa 352x288 Touek), XOpOIIUM -
KadecTBO ynydmeHHoro Bujaeo CD (pasmep kaapa 480x576 Touek), OTIUYHBIM -
kadectBo DVD (pa3zmep kaapa 720x576 Touek).

B cBsa3u ¢ BBICOKOW CTOMMOCTHIO KOCMHYECKOTO CETMEHTa, OCOOCHHO B
JTHEBHBIC Yachl OOBIYHON MPaKTUKOW Tpu peanusanuu busnec TB saBnsercs apenna
Ha 1-2 yaca npomyckHoi cniocobHoctd 1 - 2 MOuT/c exeaHeBHO 100 HECKOJIBKO
pa3 B HEAEIIO.

B coctaB aOOHEHTCKOTO KOMIUIEKTA JJIsi TIpUeMa TEJIECBU3MOHHOTO BEIIaHMS
BXOJUT MPOCTasi CIIyTHUKOBAs MpUEeMHas aHTeHHa AuaMeTpom ot 1 1o 1,5 metpa,
MaJIOIIYMSIINA YCUIUTENb, CITyTHUKOBBIM MMPUEMHHUK, MMOJKIIOYACMbIN HAMPAMYIO K
TeNneBU30py. B ciyuae, ecnu TpaHCIMpyeMmbie MPOrpaMMBbl coepkaT uHGOpMaIn,
NpeHa3HAYeHHYIO TOJIBKO ISl COTPYIHUKOB KOMIAHUHM, HEOOXOIUMO TPUMEHSATH
pa3nuYHbIE CIOCOOBI OTpaHUYEHMs] JOCTyna AaOOHEHTOB K  COJEPKHUMOMY

nepenasaemoro TB curnaina.

3 Ananoroesin axon/ b Vs )

KOMIMOIMTHLIA BXOn/ /
§-%) : SCART/

f  S— ST S-Video

oOVvVE-S |

Mpeta s rivtm

Puc. 3.9. Cxema tepmunana mjs npuema TB curnanoB Ha OOBIYHBIN

TEJIEBU30P
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Bce Bemarenbubie uckyccrBennbie cnytHuku 3emiau (MC3) pazmeniarorcs Ha
TaK Ha3bIBaeMo# reoctanronapHoil opoute (I'O) — kpyroBoil opOute BBICOTOMN
~36000 kM B muockoctH skBaTopa. Haxomsace Ha 'O, CIyTHHK HENOJIBHXEH
OTHOCHUTEJIBHO MOBEPXHOCTU 3€MJIH, T.K. BPAIla€TCsl C TOM K€ YIJIOBOM CKOPOCTHIO,
yTO0 W 3emiid. 30Ha BHAMMOCTH reoctanmoHapHo MC3 — okoio ogHOM TpeTu
3eMHON moBepxHOCTH. Jlnsg SAT Bemanuss BbIAEIEHBI CHEHHAIBHBIE YYaCTKU
PaIMOYaCTOTHOTO CIIEKTpa B CAaHTUMETPOBOM JHANa30HE BOJH, TJIe JOIMYCKAeTCs
MOBBINICHHAs IJIOTHOCTH MoToka MotHocTu ¢ MC3. Hanbonee ocBoen yuactok KU-
nuana3zona ¢ yacroramu 11,7...12,5 I'T'u. Bemarensnyto momHocte UC3 B nanHoM
TOYKE MpUEeMa MPUHSITO XapaKTEPU30BaTh IKBUBAJICHTHOW U30TPOIMHO H3JITy4yaeMOu
moriHocThio  (DUUM), mnpencrapisiomeid coOOHW  MPOU3BEACHUE  BBIXOJIHOM
motHocTH niepenatynka MC3 Ha ko PUIMeHT yCuJIeHus nepeiaroIieii aHTCHHBI B
nanHoMm HanpasieHuu. P QUM o6s1uno Bhipaxkaercss B 1bxBt (dBW) u 00b1yHO
cocraBiseT 45...60 dBW. B cocequnx nmamaszonax 10,7...11,7 IToqu 12,5...12,75
I'T BemaroT CIyTHUKHM TaK Ha3bIiBaeMOW (PUKCHUPOBAHHOM CITYTHHKOBOMW CITY>KOBI C
TUNIOBBIMHM 3HAYEHUSIMU P SKBUBaJIEHTHOM HM30TPOMHO-U3IIYyYaeMOM MOUTHOCTHIO
(OUMM) 38...52 dBW. Ognoii u3 ocobennocteir mpumenenus MC3 sBusercs
OTPaHUYECHHOCTh JHEPreTUYECKOro MOTEHIMaNa CITyTHUKOBOTO PETPAHCISATOpPA, B
cuwty dero B SAT Bemanuu TpagWIIMOHHO HCIOJB3YIOT METOJBI 00paboTKH,
TpeOyompue MHHHMaabHOro otHomeHus Hecymas/mym (C/N) ©Ha Bxome
JIEMOyJSITOpa B OOMEH, HampuMep, Ha MOJIOCY YacTOT CUTHaia. B aHaioroBom
BEIIaHUU 5TO OBbUT BHIOOP YACTOTHOM MOAYJSIMU (BMECTO aMIUIMTYIHOW), a B
nmuQpPOBOM  BEIIAHWM  TPUXOJUTCS  MPUMEHATH  MOIIHOE  KacKajgHOE
MIOMEXOYCTOMYMBOE KOJUPOBAHHE U MOJIYJSALHUIO C HEBBICOKUMH KpPAaTHOCTSIMU
(manpumep, QPSK BMecTo 6onee BbicOkocKopocTHOM 16 QAM). JlonmomHUTEIbHOM
ocobeHHOCThIO  IM(dpoBoro SAT Bemanust  sABIIETCSs  TOT  (pakT, dUTO
MHOTOMPOrPAMMHOE BEIIAHUE OCYIIECTBIISIETCS 32 CYET MYJIbTUIUIEKCUPOBAHUS B
nndpoBoM 1oToke, a padora mepenatunka MC3 ocymecTBIseTcss TOJBKO Ha OHOMN

Hecymeﬁ B HEJIMHEHHOM PCXKHUMEC, UYTO IIO3BOJIACT IIOBBICUTH €TI0 BBIXOIAHYIO
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MomHocTh Ha 2,5...4 dB. Takoe TNOBBILIEHHE HHEPreTUKH 3SKBUBAJIECHTHO
YMEHBUICHUIO AUaMeTpa pedieKTopa MPUEMHON aHTEHHBI B 2 pa3a B CPABHEHUU C
MPUEMOM  CHUTHAJIOB aHAJIOTOBOT'0 BELIaHUS.

B 1994r. B pamkax koncopumyma DVB Project obut co3gan EBpomneiickuit
CTaHJApT CHYTHUKOBOM LHU(PPOBON CUCTEMBbI MHOromporpamMmmHoro TB Bemanus -
cranaapt DVB-S, pa6oratomuii B nonoce yactor 11/12 I'Th (European Standard
EN 300 421 v.1.1.2, 1997-08). nsa neneii SAT Bemnanus BbIACICHBI ITOJI0CH YaCTOT
B nauamnaszonax 12, 29, 40 u 85 I'Tu. B auanazonax 40 I'T'y u 85 I'Th BeigeneH
CHEKTp YacTOT MHpUHOM B 2 I'T1.

B oktia6pe 1996r. Obu1 mpuHAT TpoeKT PexkomeHpganuu 1Mo  oOUUM
(GyHKIIMOHAJIBHBIM TPEOOBaHUSIM K MHOTOIpOrpaMMHBIM cuctemam SAT Bemanus B
nojsioce yactoT 11/12 I'T, a yxxe B okta0pe 1999r. Obu1 BbIpaOoTaH MPOEKT HOBOM
PekoMeHaniuy, y4MTHIBAIOIIECH, YTO B MHUPE CYIIECTBYIOT UYETBIPE CXOXHE IO
apxutektype cuctembl: ctanaapt DVB-S (Cucrema A), DSS (Cucrema B), G1-
MPEG-2 (Cucrema C) u ISDB-S (Cuctema D).

Cuctema A (crapgapt DVB-S) pa3paboraHa eBpONEHCKUM KOHCOPIIMYMOM
DVB Project u npenHa3HaueHa s JOCTaBKH CiIy’k0 MHoromporpammuoro TB
Bemanuss wim  TBY B 4acTOTHRIX  JaMana3oHax  (PUKCHpOBaHHOM U
paauoBemarenbHor SAT cmyx0 (10,7...12,75 ITu) ¢ ux HemocpeacTBEHHBIM
OpUEMOM Ha JOMAlIHUE WHTETrpajbHblE NPUEMHUKHU-IACKOAEPHl, a TaKXe Ha
MPUEMHUKH, TOAKIIOYEHHbIE K cucTeMaM ¢ SAT koiekTuBHbIMU TB aHTeHHamu
SMATYV (Satellite Master Antenna TB), u cuctem kabenbroro TenesuaeHust (CKT)
IIpY TEPBUYHOM M BTOPUYHOM pacmpeleseHusx mnporpamMmMm 1B Bemanusa. B
HacTosiee Bpemsi mpaktuueckoe Bce mudpoBoe SAT TB Bemanue Ha Bce MmSThH
KOHTHHEHTOB OCYIIECTBIsieTCs 1o crannapty DVB-S.

CymiecTByeT 1Ba OCHOBHBIX crioco0a 1udpooii nepeaaun SAT curnanos:

- mepenada N CKaThIX ITUGPOBBIX CUTHAIOB Ha N HECYIIHX;
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- MyJIbTUILIEKCHpOBaHUEe N CKaTbIX HU(POBBIX CUTHAJIOB U MX Mepeaya Ha OJHOU

HECYILEH.

3.4. Bbi06op oOopynoBaHusi A pueMa cnyTHUKOBOro TB curnana B

cranaapre DVB-S2

Havate ¢opmupoBaHME KOMILIEKTa Jy4lle BCEro ¢ aHTeHHbl. [lpu
OTpEJICNICHUH TMaMETpa aHTEHHbI MOKHO MTOPEKOMEH/I0BAThH IPOU3BECTH B MECTE €€
YCTAHOBKM 3aMe€p YPOBHS CHrHaja C pAa3IMYHbIX CIYTHUKOB M, HCXOId U3
NOJIYYEHHBIX 3HA4YE€HMM, BBIOpaTh HYXHBIM pa3Mep. B mpolecce skcryaranuu
AHTEHHBI MOJ] BIMSHUEM BHEIIHUX YCIIOBUW (HAampuUMeEp, BETpa) MPOUCXOJIUT €€
nedopmalysi, YT0 MOXKET MIPUBECTH K YMEHBIIECHUIO ko3 duiinenta ycunenus. [pu
BbIOOpPE AaHTEHHBI ATO HEOOXOAUMO Y4HUTHIBaTh. OOBIYHO PEKOMEHIYETCs
npuoOpeTaTb AaHTEHHY C HEOOJIbIIMM 3amacoM Mo JauaMerpy (koadduimeHty
ycuiieHus). B KOTOpol y4YuTBhIBAaETCS MOIIHOCTH MEPEeIaBacMOro CHUrHajia B 30HE
HOKPBITHS. TOTO HWJIM HWHOTO CIYTHUKA, a TAaKKE YpOBEHb IIyMa HCIOJIb3YEMOIO
KOHBEpPTOpA.

Hano oOpatut BHHMaHue Ha Marepual, U3 KOTOPOI'O M3rOTOBJIEHA aHTEHHA.
Kak yxe oTmeuanock paHee, B HACTOSIIIEE BPEMSI aHTEHHBI BBIMIOJIHAIOTCSA U3 CTaJH,
JIFOMMHUEBOT'O CIUIaBa, U3 CTEKJIO- U TEPMOILIACTHKA.

['maBHBIM NPEUMYILIECTBOM CTaJbHBIX AHTEHH SIBISETCS HU3Kas CTOUMOCTD.
Metann o4eHb XOpOLIO JEPKUT NpUIaHHYIO eMy ¢GopMy, a 3To Uil pediekTopa
OYeHb BaXHO, OCHOBHBIM € HEJOCTATKOM CTalM SBIISIETCA HECTOMKOCTh K
aTMOC(epHBIM BO3ACHCTBUSIM.

KoapdunmenT ycunenus 3epkaibHOM aHTEHHBI B OOJIBIIION CTEIICHH 3aBUCHUT
OT IPOBOJMMOCTH pabouell MOBEPXHOCTH 3€pKaia, IpUYeM pedb UIeT He 000 Bcel
TOJIIIMHE 3€pKaja, a JMIIb O I[OBEPXHOCTHOM CJIO€ TOJIIMHONM B HECKOJIBKO
MUKpOMETPOB. M3BECTHO, YTO C YBEIMYEHHEM YacCTOTHl BBICOKOYACTOTHBIX
KoneOaHuil TNyOMHAa TPOHUKHOBEHHWS TOKOB B METaUl yMEHbLIaeTcs (Tak

Ha3bIBaEMOE SIBJICHUE CKUH-3(P(EKTa) U COCTABISIET BCET0 HECKOJIbKO MUKPOMETPOB
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s yactor 10 — 12 I'Th. Iloaromy, depe3 HEKOTOpPOE BpeMs CTalbHas AHTEHHA
BHEIIIHE MOKET BBITJIAJIETh KaK HOBas, HO 3TO BOBCE HE 3HAYMT, YTO €€ padouue
XapaKTEPUCTUKU OCTAIUCh MNPEeKHUMHU. Benb paboumii ciioli ee MOBEPXHOCTH,
OTpakarolIUi SJEKTPOMArHUTHBIE BOJIHBI, MOXET OBITh MOBPEXIEH KOPPO3UEH.
CrocoObl 3alIUTBl CTAJNbHBIX W3JE€TUHA M3BECTHBI — OLMHKOBKA, TPYHTOBKA,
nokpacka. Takum o00pa3oM, MOXHO CHAENaTh CIEIYIOUIMI BBIBOA: MOKyMailTe
CTaJbHYI0 aHTEHHY, €CJIH JJI1 Bac Ba)KHA, INPEKJE BCETO, €€ HU3Kas I€Ha, a
JUIUTETTLHOCTh €€ KaUeCTBEHHOM pabOoThl BaC BOJIHYET MEHBIIIE.

AJIOMUHUEBBIE AHTEHHBI SIBISIIOTCS HanOoJIee MPUEeMIIEMbIMU 10 MOKA3aTENI0
«lleHa — KadecTBO». X CTOMMOCTh HECKOJIBKO IPEBBIIIAET CTOMMOCTbH CTAJIBHBIX
AHTEHH, U OHU UMEIOT OTIMYHBIE DJIEKTPUUECKHUE XapakTepucTUKU. Ha moBepxHocTH
pedaexTopa oOpasyeTcs TOHKAsi OKCHAHAS TUICHKA, HAJAECKHO 3alllMIIaronas ero oT
aTMoc(epHbIX BO3AeHCTBUN. JKecTKOCTh aHTEHHBI 00ECIeYMBaETCsS NMPUMEHEHUEM
CHEeIUalbHBIX aAIFOMUHHUEBBIX CIUIaBOB. HemocTaTkom ke siBisieTcss He0OXOAUMOCTD
3alMIIATh [IOBEPXHOCTH 3€pKajia OT YIapOB IIPHU IIEPEBO3KE U IKCILTyaTallUH.

CTexnomiacTUKOBBIE AHTEHHBl BEChbMA TPYAOEMKHM B H3TOTOBIECHUM H
TpeOyIOT BBICOKON TOYHOCTH Tpoduis 3epkana. OHM yAapONpOYHBI, HO HUMEIOT
CEpPbE3HBbIN DKCIUIYaTallMOHHBIM HEIOCTATOK: KIIEEBBIE CTPYKTYPhl MU3MEHSIOT CBOIO
dopMy TOn  JCHCTBMEM  COJIHEUHOTO  TEIUla, YXYAIIas  DJIEKTPUYECKUE
XapaKTEPUCTUKN aHTCHHBI.

AHTEHHBI W3 JIUTOTO TEPMOILJIACTUKA OTIMYHO COXPAHSIOT CBOIO (GopMmy,
CTOWKM K aTMOC(EpHBIM BO3JCUCTBHSAM, yIapOMpPOYHBI, 0OECIEUNBAIOT BHICOKHE
xapaktepucTuku. K HemocTarkam cjenyeT OTHECTH JOBOJBHO OOJBIION Bec
KOHCTPYKIUHU. BaxkHbIM (haKTOpOM SIBISETCS KaYyeCTBO HAHECEHHOI'O MPOBOSILIETO
MOKPBITHS. ¥ €r0 JOJTOBEYHOCThb. 3J1€Ch 0c000€ BHHMAHHUE ClEAyeT OOpaTHTh Ha
¢upmy-nnpousBoautens. Kak nmpaBuio, aHTEHHbI U3 JTUTOTO TEPMOILJIACTHKA CaMble
JOPOTrOCTOAIINE U UMEIOT HEOOIBIION AruameTp pediekropa.

Mp1 BeIOpanu aHTeHHY quaMeTpoM 1,2 M. YpoBeH cuTHaIa Ha IPUEMHON TOYKE

- 52,0 1bB1/M2, ipu ypoBHe 1nryma konBeptopa - 0,55 nb.

66



OcymectBnate npuem B C- m Ku-mmamazoHax — BO3MOXKHAa NpH  Tpex
BapuaHTax. B mepBoM Ha aHTeHHE HEOOXOJMMO YCTAaHOBUTH JBa KOHBEPTOPA,
KKl cO cBOMM oOiyuaTeneMm M nossipusaTopoMm. Ilpu sTtom, ecnu oOmyyaTensb
XOTs1 Obl OJJHOTO KOHBEPTOpPA OKaXeTCs HE B (POKYCe aHTEHHBI, TO 3TO HECKOJIBKO
CHU3UT KO3(P(UUHEHT HANpaBICHHOIO JAEHCTBUS aHTeHHbl. Bo BTOpoM BapuaHte
HeoOxoaumo ycraHoBuTh C/KU-poTop, B cocTaB KOTOPOro BXOIAT 0OIydaTeau Jis
C- u Ku-muama3oHoB, pa3ielnsionue MpuHUMaeMblii moTok Ha aBe uyactu. C/Ku-
pOTOPHI BBITYCKAIOTCSA COBMEIICHHBIMU C AIEKTPOMEXaHUYECKUMU
NoJIIpU3aTOpaMu. JTa KOHCTPYKLHUS JI€NaeT CUCTEMY OoJjiee JeHIeBOM U yNpoIlaeT
npouecc MoHTaxa. OAHaKo B 3TOM Ciydae YBEIUYHMBAIOTCS MOTEPU MOIIHOCTHU
curHaioB  Ku-muanazona. B TperbeM  BapuaHTe BO3MOXKHA  YCTaHOBKA
coBMelIeHHOro KoHBepTopa s C- u Ku-auama3zoHOB, OJHAKO MMOKa OHU HUMEIOT
0oJee HU3KUE XapaKTePUCTUKU.

Crnenyromuii mar — BbIOOp TpueMHHKa. [Ipexzae, dem NPUHATH pelieHue
OTHOCUTEIBHO  KaKOW-TMOO  MOJENH, HEeoOXOAMMO  pa3o0paThCs, KaKUMH
(GYHKIIMOHAIBHBIMA BO3MOXXHOCTSMH OH JOJDKeH oOnagaTh. OcTaHOBUMCS Ha
OCHOBHBIX (YHKIIMOHATBHBIX BO3MOXKHOCTSIX, KOTOPBIMH JOJDKEH 00JaaaTh
CIIyTHUKOBBIM MpUEeMHHK. BaXHbIM (haKTOpOM SIBISIETCS TUAINA30H YAaCTOT BXOJAHOTO
CUTHaJIa, KOTOPBIM JOMkeH cooTBeTcTBOBaTh IIY1 Ha BhIXOIEe KOHBepTOopa. B
Clydae HCHOJIb30BaHUSI TMpHUEMHHMKAa ¢ Tonocort yactor 700 — 2150 MI u
YHUBEPCAJIBHOIO KOHBEpPTOpa BO3MOKEH mpueM Bo BceM Ku- nmanazone (10,70-
12,75 T'T1). Ecau anTenHa umeeT (DMKCHPOBAHHYIO IMOJBECKY M HalpaBJIcHa Ha
OJIMH CITyTHUK, TO JIJISl IEPEKIIIOUEHUS BUIA MOJSPU3AIMU CIIYyTHUKOBBIA TPUEMHUK
JOJKEH O00eCleunTh HaIuuue KOMMYTHpytomero HampsbkeHuss 13/18 B,
MO/IaBa€MOr0 1O KOAaKCHAIbHOMY Kabenato B KoHBepTop. Ecim mmanupyertcs
UCIIOJIb30BaHUE TIOJBECKH C  OJEKTPONPHUBOAOM, TO HEOOXOIUMO HMMETh
BO3MOKHOCTb YIPABIICHHS] MATHUTHBIM UM MEXaHUYECKUM MOISPU3ATOPOM.

JI1s1 mepexiIoYeHus noAAMana3oH0B KOHBEPTOpa B CIIyTHUKOBOM MTPUEMHHKE

MpEeIyCMOTPEH TOHOBBIM curHan 22 kxl'm, a ansg ynpaBieHUus pPa3IMYHBIMU
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BHeHUMHU ycTporctBamu — 0 (12) B. B coBpeMeHHBIX MOAENIAX MPUMEHSIOTCS
npotokoiiel DISEQC, koTophie MO3BOJSIOT OPraHN30BaTh YIPABICHUE HECKOIbKUMHU
KOHBEPTOPAMH, 3JIEKTPONPUBOAOM U T. 1.

B cnyTHHUKOBOM MpUEMHUKE MOTYT OBITh MPEAYCMOTPEHBI CIEAYIOLIUE
CEPBHUCHBIE BO3MOKHOCTH:
- TaliMep AJIs BKJIIOYEHUS U BBIKJIIOUEHHS IPUEMHHUKA B ONPEIETICHHOE BpEMS;
-  «POAMTENIbCKUH KIIOY» JJIs HUCKIIOUEHHUS JOMycKa JieTeid K HEKOTOPbIM
nporpaMmmam;
- MaMsTh Ha omnpeesieHHoe Ynciio kaHaioB (99 — 1500 u Gonee);
- TUCIUIeH Ha mepeHel maHeu, SKpaHHas rpauka, TeIeTeKCT U JIp.

[HudpoBbie CIYTHUKOBBIE MPUEMHUKH CYIIECTBEHHO OTJIMYAIOTCS  OT
aHaJoroBbIX  Mojeneil.  PaccMoTpum ~ 6a30Byl0  CTPYKTYpPHYIO  CXEMY,

npeacTaBieHHyo Ha puc.3.10.

) | Hcmpasnenue | | JlemympTun | | Bumeokxommpeccop
BXOT Hdemonynsarop 4 OIIHOOK i JIEKCOp " MPEG-2
| A A
y
; l Hudposoe
Muxpomnp- Aynuokonep -, ayHo
1eccop MPEG-2
A
B‘;) L{:AH AHnanorosoe
JIOK
yIPaBIECHHUS —> aymo

A 4

BUY- BrIxXOI
Kozep cucremsl » Moaynsarop [
HIBCTHOTO HY- BBIXO]
M300paKeHUs] >
» RGB-BbIXOA

Puc.3.10. O6006menHas CTpyKTypHasi cxeMa nmu(poBoro mprueMHIKa
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[Tocne TOro, kak BBIACIEHHBIA CUTHAJ MPOXOAUT LENU AEMOIYISLHH, OH
npeodpaszyeTcs: B ”HGOPMAIIMOHHBIN MOTOK B BUJI€ ITU(MPOBBIX MAKETOB U MOCTYMAET
B YCTPOMCTBO WCIHpaBieHUs OMMOOK. B AemMynbTUNIEKCOpE MNPOU3BOIUTCS
pasneneHue MHQOPMALMOHHOTO MOTOKA Ha JiBa KaHasla: ayluo M BHUAeo. Jlexkonep
MOJAJCP)KUBACT CaMble pas3inyHble (opMaTbl W HMEET OOJBIIOE KOJIUYECTBO
BBIXOJIOB: IIM(POBOE BUJEO, AHAIOTOBOE BUIEO, LU(PPOBOE ayauO, aHAJIOTOBOE
aynno, RGB-Beixon u np.

VYrpasnenne paboTONl JEeMyNbTUILIEKCOpPA OCYILIECTBISET MHUKPOIPOLECCOP,
oOpabaTtbIBasi KOMaH bl MOJIL30BATEIsI, TIepEJaHHbIe uepe3 OJIOK yrnpaBlieHUs (ITyJIbT
JUCTAHIIMOHHOTO YMIPABJICHUS WIM MOAYJb pueMHUKa). B mudpoBoM npremHuke
HET MOHSTHUS “TUIOX0€ Ka4eCTBO M300paKeHUs” — KAueCTBO KAPTHUHKMU HA DKpaHe
TEJEBU30pa TPU HCIOJB30BAHUM MPO(ECcCHOHATBLHON W OBITOBOM ammapaTypbl
OJIMHAaKOBO BBICOKOE.

B ToMm ciyuae, ecniu ypoBeHb OIIMOOK MPEBBIMIACT MPEACIbHO TOMYCTUMBIH,
M300paKeHUsl Ha dKpaHe TeJIeBU30pa MPOCTO HE OyAET, Tak Kak HE CMOTYT paboTaTh
aJIrOPUTMBbI BOCCTAHOBJICHHUSI.

KoHeuHOl 1eNbl0 COBMECTHBIX YCWIMH SABISIETCA CO3JAaHUE MOIYJIbHOMN
aApXUTEKTYpbl TMPUEMHHKA, KOTOpas COCTOsIa Obl W3 YHHMBEPCAJIbHBIX YHIIOB,
IPUMEHSAEMBIX HE TOJIBKO B CIYTHUKOBOM TEJIEBUAEHUHU, HO U B cucteMax MMDS-
BelaHus, MUGPOBBIX KAOETBHBIX CETAX U APYTUX BUAAX TeIeKoMMyHUKamid. Kirou
K YCIIeXy MOJIYJIBHOTO TMOAXO0/a JEKUT B ONTUMAJIBLHOM pa3JeleHUH CyOOJIOKOB U
OpraHu3allid CBSI3W MEXJIYy HHUMH TPH TOMOIIM YHHUBEpPCAJIHLHOTO THOKOTO

uHTEpdeiica U MPOrpaMMHOTO 00ECTICUCHHUS.

3.5. CTpykrypa npuemHoii yactu uudponnix TB curnanos B crangapre

DVB-S2

B cucreme HCIIOJIB3YCTCA ABYXAHAIIa30HHAA aHTCHHA C IBYMs KOHBCPTOpPpAMU,

CUT'HAJIbI, C BbIXOJad KOTOPLBIX ITOCTYIIAIOT HA MYJIbTHCBUTY. Ha nero xe mo o6meMy
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KOAKCHAJIbHOMY KaOe IMOJAroTCsl CUTHalbl ympaBieHus (pucyHok 3.2). B
pe3ysibTaTe Ha MPUEMHUK ToparoTcs curHainel C- m Ku-nmuama3zonoB. B manHOM
CXeMe IPEeNyCMOTPEHO JEKOAMPOBAaHUE CUTHAJIa BHEIIHUM JEKOAEpOM Ha
MIPOMEKYTOUHOHN yacToTe. C 3TOM LEIbI0 IIMPOKONOJOCHBIN HENEMOLYIMPOBAHHBIN
curnan 114 nmopaercs B nekoxep. K BbIXxoay Aekoaepa MOAKIIOYAETCS TEIEBU30D.
Ecnu B cucteMe npeaycMOTpeH MO3ULIMOHED, TO CUTHAJIBI YIIPABICHUS II0JAI0TCS Ha

HCTO C IpUCMHHUKA I10 CHGHHaHBHOﬁ CO€I[PIHPIT€JIBHOI>1 JJMHUMU.

MIO3UIIUOHED

A

A
vy | MOHUTOD
MYJIbTUCBAY O
A
v
TIOHED » nexonep

Puc.3.11. CtpykTypa npuemHoi yactu nudpoBbix TB curHaiaoB B craHmapTe

DVB-S2

B nacrosimee BpeMsi MCIHOJIB3YETCs, MO KpaWHEW MeEpe, AEBATh Pa3InYHbIX
cuctem 1udpoBoro ckpemOaupoBanus. OUEBUIHO, YTO YHUBEPCATbHBIN UG POBOH
MPUEMHUK JODKEH YMETh palboTaTh C JIFOOOW CHUCTEMOW CKpeMOJIMpOBaHMs. IJTa
mpoOiemMa pemiaeTcss HECKOJNbKUMHU MmyTsaMu. OJauH W3 HUX — CO3JaHUE
VHUBEPCAIBHOTO  MOAYJS  YCJIOBHOTO  JIOCTyNa, B  KOTOPOM  CHCTEMa
CKPEMOIMPOBAHUS 33J]a€TCSl MPOTPAMMHBIM TyTeM. Takue MOyl BCTPAUBAIOTCS B
HEKOTOpPHIE  COBpPEMEHHBIE TpodecCHOHaIbHBIE U MOJynpodeccruoHaIbHbIC

npueMHuKd. CrcTemMa CKpeMOIMPOBaHUS 3a]]a€TCSl B HUX Y€pPe3 MEHIO.
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K 0a3oBoMy pekonepy MOXKET NOJCOEIUHATHCS OAMH WM HECKOJIbKO
MojayJie yciaoBHOTo noctyna (puc.3.12). JlemomynupoBaHHBIM TOTOK JaHHBIX
MOCJIEIOBATENBHO MPOXOJAUT BCE MOJYJIN YCIOBHOIO JOCTYIIA.

Kaxxnp1it Moaysp paciinpoBbIBAET T€ 37€MEHTapHbIE OTOKU B MPOrpaMMax
MAaKeTa, B KOTOPBIX MCIOJIb3yEeTCs] COOTBETCTBYIOLIAs CHCTEMa CKPEMOJIMPOBAHMS.
JUist  ynpaBieHHsl 3JIEKTPONPHUBOAOM pa3pabdoTaH CHeUHalbHBIM mpoTokoil. B
COOTBETCTBHM C HUM IIOCIIE aJpeCHON MHPOpMaLKH, ONpEAeIIsIoneil HeoOXoaAuMOoe
YCTPOICTBO, MepeAaeTcss YUCIO0 UMIYIbCOB, KPaTHOE HEOOXOAMMOMY KOJUYECTBY
000poTOB 3neKkTpojBHUrareis. B HacTosiiee Bpemsi HanbOobllee pacnpoCTpaHEHUE
NOJIYYUJIM CHUCTEMBI, HcToiyb3ytone mpotokod mini-DISEqQC  (yxe celfyac
cymectBytoT Bepcuu 1.0, 2.0, 3.0). C ero nmoMoIip0 CTaHET BO3MOKHBIM IOJHOE

YIPABJICHUC BCCM CIICKTPOM 060py11013aH1/151.

BXOX 3| JlemomyasTop HemynbTHILIekcop Hexonep

7'} ayano

Hexonep MPEG-4

[Ipomeccop  [¢
OO6mmit < >
uHTepderic v v
Monyinb — —  Moayns
YCIIOBHOTO YCIIOBHOTO
noctyna | Joctymna 2

Puc.3.12. Opranuzaiiys yCcaoBHOTO JOCTyIa ¢ o0mumM uHTepdeiicom
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3.6. Anaiau3 napamerpos DVB-S u DVB-S2

Cranmpapt DVB-S2, pazpaborannsiii B 2003 roay, SIBISE€TCS MOCIEAYIONICH
MoAM(UKaLMEH CTaHJapTa CUCTEM CIIyTHHUKOBOrO HHU(poBoro teneBuaeHus DVB-
S. O oObenuHws B cebe MpeuMyllecTBa MOCIEAHUX JTOCTHUXKEHUU B 0OO0JacTH
KaHanbHOro KoaupoBanusi (koxbl LDPC) u  BO3MOXHOCTH HCIHOJIB30BAaHUS
MHoxecTBa TuoB Mmoaysiiuu (QPSK, 8PSK, 16APS, 32APSK). Cucrema DVB-S2
yIOBJICTBOPSET  TPEeOOBAaHUSIM  PA3IMYHBIX  CIYTHUKOBBIX  BeIATEIbHBIX
OPUIIOKEHUM, Cpesi KOTOPBIX:

- TB-emanue crangaptHoro (SDTV) wu Beicokoro pazpemienus (HDTV)
U300paKeHU;

- UIHTEPAKTUBHBIC YCIIYTHU - 1OCTyn B HTEpHET U 1p.;

- mpodeccCuoHaANIbHBIE MTPUIIOKEHUS (PENOpTaXHbIE YCIYTH, AocTaBka TB-nporpamMm

10 HAa3CMHBIX IICPCAATIUNKOB U )Ip)

Hogriit crangapt nmoaaepxkuaetT moxayisiuuu QPSK (2 6ut/I'tr), 8PSK (3
out/I'mm), 16 APSK (4 6ut/I'm) u gaxe 32APSK (5 6ut/I'n). Ilo cpaBreHuto ¢ QAM
cxema wmonaymauun APSK mo3BoisieT Jerko KOMIEHCHUPOBATh HEIMHEHHOCTDH
TpaHCTOHAepa. JpyruMu NpUHIMIHATHHBIMU OTIUYHSAMU U MPEUMYIIECTBAMHU TI0
cpaBHeHHI0 ¢ DVB-S aBigroTCs: BO3MOKHOCTh KOMOMHUPOBATh B OJAHOW HECYIIEH
pa3TUYHbIE TOTOKH JAHHBIX; MMEETCS TOAJEPKKAa PEKHUMOB C TEPEMEHHBIM U
aJanTUBHBIM KOJIMPOBAHUEM U MOLYJISIIUEH.

Ilo cpaBHEHUIO ¢ MIPEABIIYIIMM CTAaHAAPTOM IPU PABHBIX YCIOBUSX MEperadn
DVB-S2 no3Bonser nepenaBats Ha 30% Oosbliie JaHHBIX B TEX K€ MOJIOCAX YaCTOT.
Hpyrumu cnoBamu, DVB-S2 tpebyetr Ha 30% MeHbIE MIUPUHBI MOJOCH YacTOT,
4eM SKBHBAJICHTHBINA curHail B DVB-S. OTo oueBHmHBIM 00pa3oM ckas3piBaeTCs Ha
CTOMMOCTH apeH/bl KOocMHUYecKoro cermeHTta. B crammapre DVB-S2 ¢ menbro
MOJIYYCHHsI BBIUTPHINIA TO WHGOPMAIMOHHON CKOPOCTH WJIA TIO OTHOIICHUIO

CUTHAJI/TITyM HCTHONB3YyI0TCS Oonee 3ddexktuBHbIe KOmbl: Koa boysa-UHoynxypu-

72



XokBunrema (BCH) BmecTo xoga Puna-ConomMoHa 1 BMECTO CBEPTOUYHOTO KOJA KOJT
C HHU3KOHM IUIOTHOCTHIO MpoBepok Ha yetHocTh LDPC ( Low Density Parity Check
Codes).

B kanane, ucnons3yromiem s nepenaund nHpopmanuu ctangapt DVB-S2, B
ornmuunn ot DVB-S kospdunuent ommbok BER wu3BecTeH TOMbKO Ha BBIXOAE
KaHanma, npu 3ToM 3HaueHue PER 10-7 cBuaeTensCTBYIOT O MNpPaKTHYECKH
6e30mnO04YHON Tepenaue (0Ha MakeTHas OMMOKa 3a 4ac pabdoThl MPU CKOPOCTH
TpPaHCIOPTHOTO MoToka 5 MOut/c). Tak Kak 3TH JBa cTaHAapTa HECOBMECTUMBI IS
U3MepeHus mnapameTpoB Mozema crangapta DVB-S2 tpebyercs npyras omnmwms
U3MEPUTEIBHOTO MPUEMHHUKA.

JIJisi CyTHUKOBBIX KAaHAJIOB TEJIEBU3MOHHOIO BEIIAHMS XapaKTePEH HU3KUU
YpOBEHb MHAYCTPUAJBHBIX MOMEX MU MOMEX OT APYIHX IMepeAaTuyuKoB, TaK Kak B
ATUX KaHaJIaX KUCIONB3YIOTCS OCTPOHAINpaBiieHHbIe aHTeHHBI. OCHOBHBIM (DaKTOpOM,
CO3JAlONIMM OIIMOKA TMpU TNpueMe UU(POBBIX CUTHAIIOB, SBISETCS HU3KOE
OTHOILIEHUE CUTHAJ/IIYM Ha BXOJAE€ IPHUEMHHKA, YTO OOYCJIOBJIEHO OOJIBIINM
paccTossHMEM [0 InepenaTynka. B To ke BpemMs IIHpPUHA TOJOCHI YacTOT
CIyTHUKOBBIX KAHAJOB CBSI3M 3HAUUTENIBHO IIMpPE, YE€M KAaHAJIOB HA3€MHOIO0 HU
Ka0EeJIbHOTO TEJIEBUICHMUSL.

[Tomydaemble 111 KaHAJOB CBSI3M C PA3JIUYHOM MIMPUHOW IOJIOCHI 4acCTOT
CKOPOCTH Tepe/laud KaHAJIbHbIX CHMBOJIOB (BTOpOW cTONOEL) W JIBOMYHBIX
cuMBOJIOB JaHbl B Tabn. 3.1. CkopocTh mepenayu MoJie3HbIX JaHHBIX (ITOCIeTHUN
cTon0el) 3aBUCUT OT MapaMeTpoB KaHAJIBbHOIO KojupoBaHus. [lpu moBbllieHUH
M30BITOYHOCTH CBEPTOYHOIO KOJa MOMEXOYCTOWYMBOCTh PACTET, HO CKOPOCTb

nepcaadun moJC3HbIX JaHHBIX YMCHBIIACTCA.
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CxopocTb CkopocTh nepenayu

[Iupuna Ilonnas CKOpPOCTb
nepeaaun, TIOJIE3HBIX JTAHHBIX,
kaHana, MI'i1 nepegauu, Mout/c
Mcums/c Mo6ut/c
54 45 90 41,5..72,6
36 30 60 27,7 ...48,4
33 27,5 55 25,3...44,4
27 22,5 45 20,7... 36,3

Ta6J11/1ua 3.2. I_HI/IpI/IHa IMOJIOCHI YaCTOT CKOPOCTHU NICPCAAYN KaHAJIbHBIX CUMBOJIOB

Cranmapt DVB npegycmaTpuBaeT UCIONb30BaHUE CYHIECTBYIOIIUX KaHAJIOB
CIIyTHUKOBOT'O TEJIEBUACHMUS C IIMPUHON moJjiockl yactoT 27 MI'n B aumamnazone
gactoT 11. ..12 I'Tu. B mepcnekTuBe mpejanonaraeTcs MCIOJIb30BaHUE AUaIa3oHa
20. .21 ITu c Oomnee WMMPOKOW IOJIOCOM YACTOT OTHAEIBHBIX KaHaIoB. Js
TTOBBIIIICHUS MMOMEX0YCTOMUYUBOCTHU HCIIOJIb3YETCA JIBYXCTYTIEHYATOE
IOMEXO0YCTOMYMBOE KOJUPOBAHUE.

Ha BTOpo#i cTynenu (BHyTpeHHEE KOAMPOBAHUE) MPUMEHSAIOTCS CBEPTOUYHBIE
KOJbI C OTHOCUTEIBHBIMU cKopocTsamu 1/2, 2/3, 3/4, 5/6, 7/8. Wcnonb3yeTrcs B
OCHOBHOM (a3zoBass MaHunynanus Hecymed 4-OMu. B 3aBucumoctd OT
OTHOCHUTEJIBHOM CKOPOCTH CBEPTOYHOI'O KOJa MOPOTOBOE OTHOIICHWE CHUTHAJ/IIyM
Ha BXO/JI¢ MpUEMHHKA paBHO 4,5...6,4 1b.

PaccMoTpuM moCIe10BaTEBbHOCTD ONEpaIldii, BHITIOIHAEMBIX MPHU Mepeaadye
1(ppoBOro TEICBHUICHUS 110 CITyTHUKOBBIM KaHayiaM. [lepBbie 6 MyHKTOB Takue Ke,
Kak i KkadenbHoro TB-Bemanus. Jlanee BBITOTHAIOTCS CIEAYIONINUE OTepaIivu:

- CBEPTOYHOE KOJUPOBAaHUE B (POPMHUPOBAHUE ABYXOUTOBBIX CUMBOJIOB DMH.

- mpeoOpa3oBaHUE CHMBOJIOB B HMMITYJIBCHI HANPSKEHHUS, T0JIaBacMbIe 3aTeM Ha
MOJYJISATOPHl KBajpaTypHbIX cocTaBistomux [ u Q. YToObl OrpaHUYMTH CHIEKTP
MIPOMOTYJIUPOBAHHOTO CHTHAJIA, (DPOHTHI M CPE3bl UMITYJILCOB criakuBaroTcss @HY.

- mepeaaya o CIlyTHUKOBOMY KaHAITy CBSI3H.
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HezaBucumo ot Toro, mocrynaetr Ju HU(GPOBOW TEIEBU3UOHHBIM CHUTHAN C
HA3eMHOr0 NepelaTyuka, cO CIYTHHUKA WJIM MO KaOeito, OOJBIIMHCTBO ()YHKIIMI
MPUEMHOT0 YCTPOUCTBA BO BCEX CIyYasiX OCTAIOTCS CXOKUMH.

KomupoBanue wucxomnoro curHama - 3to Bcerna MPEG-4 kommpeccus,
HECMOTpPS Ha TO, YTO B 3aBUCUMOCTH OT ()OpPMATOB BEIIAHUS MOAYJSLHUOHHBIE

CXCMBbI, KaHAJIbHOC KOJUPOBAHUC U T.II. B PA3JIMYHLIX CTPaHaX Pa3HbIC.

3.7. TeaeBuaeHue BbICOKOI YeTKOCTH

HDTV (High Definition TV) - »53To HOBOe HampaBJICHHE pPa3BUTHS
TeNneBUACHUs B Mupe. Ero apyrumu ciioBaMu Ha3bIBaIOT - TEJIEBHJICHHE BBICOKOM
yetkocTH (TBY).

Eciu o6piunoe TB (PAL wnm SECAM) npeanonaraer paspemieHue
n3zo6paxkenuss 720 Ha 576 touek, To HDTV no3Bosisier cMOTpETh TeNEnporpamMmmsl,
¢uneMbl ¢ paspemienreM 1920 wa 1080 Touek. Takum oOpazom, paszmep
nzo0paxkenus B TBY B 5 pa3 Oosbliie 4eM B OOBIYHOM TEJIEBUISHUU, UM MOXKHO
ckazatb, yTo TBY B msaTh pa3 uetue oo6sruHOTO TB.

B oTimumne oT 00BIYHOT0 TENEBU3MOHHOTO M300pakeHus, n3oopaxenue TBY:
- MIOJTHOCTHIO MEepeacT IBETOBYIO HH(POPMAIIHIO;

- CBOOOJIHO OT MaJIeHIIIero HaMmeKka Ha MepIaHus;

- CONEPHUYAET 10 KAYE€CTBY C NTUPOKOIKPAHHBIMU 35-MM KUHOPHIBMaMU;

- co3naeT 6oJee CHIIbHOE OIYIIEHHUE TITyOUHBI,

- obecrieunBaeT JOCTaBKY MOTPEOUTENSIM KPUCTAIBHO YHCTOTO U300pakeHUS.

Uness teneBumeHuss ¢ 0oyiee BBICOKMM KOJIWYECTBOM CTPOK IO OSKpaHy
poawiach yxxe oueHb gaBHO. C cepeauubl 60-X rofoB Temneppb yxe mpouuioro, XX
crosietusi. Pa3paboTka HOBOrO TEJIEBU3UOHHOIO CTAHAAPTAa BBICOKOM YETKOCTH
BeJlach OOJIBIIE MO 3aKOHAM BOIHBI, B OCHOBE KOTOPOH JIekK Al U TEXHOJIOTHYECKHUE,

U IIOJIUTHYCCKHC, MW OSKOHOMHYCCKHUC IIPUYMHBI. B Boiine yY4aCTBOBaJIn BCC
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texHonmornyeckue ceepxaepxkasel - CIIA, CCCP, SnoHus u eBpONeHIsl,
BBICTYNIABIINE TOIAA KOHCOPLIUYMOM.

B co3manun HDTV-dopmaToB yuyacTBOBaJu BCE CBEPXIEP:KaBbl MHpA.

HesicHo, kTO ’x€ mepBbIM Hayal pa3padaThiBaThb CTAHJIAPT BBICOKOW YETKOCTH,
oJlHaKo ¢ Haudaja 60-X rofoB 3TOH MpoOJIeMON BCE BBILIEIEPEUUCIECHHBIE CTPaHBI
Hayajau 3aHUMAaThCS MPAKTUYECKU OJTHOBPEMEHHO.
CpemaBmmii O4YEHb MHOIO€ I pPa3BUTUSA TEJIEBUACHUS KAaK HOBOIO BHAA
anexktpoHHOro CMMU u co3maBminii B CBOE BpPEMs TEJIEBU3HOHHBIA CTaHAApT B 625
CTPOK (4To Jy1s Tex JeT Obuio camo no cedbe TBY, tak kak B CLLIA Bemanu Bcero B
343 ctpoku), Coerckuii Coro3 paspaboTays JBa cTaHjapTa uYeTkoro TB -
yepeccTpounble 1525 n 1250. PykoBoaCTBO CTpaHbl, IO BCEH BUAUMOCTH, CUUTAJO,
4yTO ecau ctanaapt 6251, pazpadoranusiii B CCCP, EBpona xorna-to mpuHsia Jis
ce0si, TO MPUMET U TEXHOJOTHYECKU POJACTBeHHBIN emy crangapt TBY 12501, s
ATOro OBbUIO HEMalo MPEANOCHUIOK, M, COOCTBEHHO, MOYTH TaK M MPOU3OILIO.
[{enuKOM M MOJHOCTHIO MOATOTOBJIEHHBIA C HAYYHOM M TEXHOJIOTUYECKOW TOYKHU
3peHus ¢popMat ObUT TOTOB K 3aITyCKy, HO clIoMajiach SKOHOMHKA, U TYT ObLIO HE 110
TBUY, a Tak u He BBIICAMINNA U3 CTEH JJa0OpaTOpUil COBETCKUI CTaHAAPT Al TOTIOK
pazsutuio nepsor BosiHel HDTV B EBpone. B Poccuu xe Bonpoc o TBY Bepuycs
TOTJ1a, KOTJIa O «POJHOM» CTaHAAPTE HUKTO YK€ peUb HE 3aBOAMUI, a IOTOMY, €CIIUA Y
Hac W MosiBUTCS B Ommkaitimee BpeMs TBY, 1o 310 OyaeT aMepuKaHCKHI CTaHAAPT
1080i.

EBpona BmepBble NPUMEHWUIIA TEJIEBUJICHHE BBICOKOW YETKOCTH IS
JEMOHCTpaIMu MaTdeil cBoero Yemmnuonarta mo ¢yroéony B 1988 rogy, u ¢ tex mop
CIIOPT CYMTAETCS OJHUM M3 INIaBHBIX 3penuil focTorHbiXx HD-pa3pemenus.

Brpouem, 3h@eKxTHBII TEXHOIOTMYECKH CTapT HE Jall KOMMEPYECKOTO
ycnexa epponeiickomy HDTV.

Anonckas BematenbHas komnanuss NHK B 1964 rony Hauana pa3paboTkKy
MOI0OHOTO CTaHJapTa U yCTPOMCTB moj Hero. A k Hadany 80-x NHK npennmoxuna

mupy rotoBbiid ctangapT HDTV. 3a 12 ner uHTEHCHUBHBIX pa3paboOTOK Oblia
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co3naHa noyiHasg JuHelika HDTV-anmaparypsl: Tenekamepa, BUACOMarHUTOPOH U
LIBETHOM MOHHUTOpP ¢ AuaroHanpio dkpa”Ha 80 cm. dopmar umen 1125 crpok, 60
YEepPEeCCTPOUYHBIX KaJIpoB B CEKyHAYy H ¢opmaT uzoOpaxeHus 16:9. B mpoekrte
npuHsuiin ydactue Sony, Toshiba u NEC. Torga ke mmu Obuia pa3zpaboTaHa u
BellaTeNbHAs chyTHUKoBas cucremMa MUSE ¢ curHamom B Juamna3oHe
11,7 - 12,5 I'Tu. Tpaucasuuu NHK navanuce B 1985 rony u, HeCMOTps Ha MPOCTO
rurairckyro croumocts HDTV-teneBuszopa tex iser. JleldicTBUE TOW CUCTEMBI
3aKOHYWIOCH JIMIIb B caMOM KoHIEe 90-x ronos, koraa Ha cmeHy MUSE npuinen
Oonee aemieBbld B AKcIUTyatauu amepukanckuid popmat HDTV 1080p.

B Coenunennpix Illrarax 3a 18 j€T MOMCKOB NPUIUIA K TOMY CTaHIApPTYy
HDTYV, xotopsiii ®enepanbhas komuccus no cBsazu (FCC) onpenenuna kak ATSC.
Crangapt coBMectuM ¢ 18 popmatamu TB, npuueM Toibko 6 M3 HUX OTHOCSITCS K
HDTV. Bce dopmatel, Bxomsmue B ATSC, wu3HayalnbHO COBMECTHUMBI C
aHAJOTOBBIMU  TEJENPUEMHHKAMHU, TMpeJoTBpalias, TakuM o0pa3oM, MOTepIo
ayautopuu, cMoTpsier TV no crapuHke.

Jomamnuiit HD-krHOTEaTp ¢ UCTOYHUKOM BBICOKO YETKOTO CHTHAJIa B BUIE
BD wim HD DVD-neepa 3o 6:1m3koe Oyayiiee ToMaIIHero KUHO.

Konen 90-x rogoB 03HaMEHOBAJICS KOHIIOM BCEX MPOMEKYTOUHBIX (hopMaTOB
BBICOKO  YETKOTO  BEIIaHUs, BCE  TEXHOJOTMYECKHE, (PUHAHCOBBIE W
MHTEIJICKTYalbHbIE PECyYpChl OBUIM COCPEJOTOYECHBI Ha OoJiee TEPCHEKTUBHOU
texHojgorun MPEG-2, 4ro B cBOIO odYepenb MOATOJIKHYIO pa3pabOTYUKOB K
cozaanuto cucreM HDTV-Bemanus BTOpOro mokojIeHHUs.

B coBpemenHoM KkaOenbHOM U CHYTHHKOBOM TB wucmons3yiorcs Te xe
cranaaptel PAL u SECAM, HO B oniupOoBaHHOM BHJIE U C IPUMEHEHUEM CXKATHUs
no amroputmy MPEG-2. B OonpmmHCTBE ciiydaeB HH(PPOBOE TEICBUACHHE
3HAYUTENBbHO Jiydlie 3(QUPHOTO, TOCKOJbKY Ha KayeCTBO H300paKeHUS
IIPAKTUYECKN HE BIUAKOT NMOMEXH. HO Hago OTMETUTBH, YTO HACTOJIBKO CHKUMAIOT
[IEpPEIABAEMbIE CUTHAJIBI, YTO KayeCTBO CIIyTHUKOBOTO WM KaOEIbHOIO KaHalla

CTAaHOBHTCS XYK€, UeM KaHaJla, IPUHATOTO Ha dPUPHYIO aHTEHHY.
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HL 1080

HD 720 p

Puc. 3.13.CpaBuenue skpanoB HDTV u ctangapTHOro s3xpaHa

Bo Bcex ¢dopmartax apupHOro teneBuaeHus (KpoMme 3amaJHOEBPOINEHCKOTo
PAL Plus) cooTHomeHus: cTOpoH KapTUHKH - 4 K 3. A B TEJIEBUJEHUU BBICOKOUN
YETKOCTH COOTHoIIeHHue cTopoH 16 k 9. Ilostomy oObuHas kaptunka Ha HDTV
TeneBU30pe OyAeT MO0 pacTATMBAaThCS HA BECh DKPaH C MCKAKEHUEM IMPOIOPIIHA,
60 00pabaThIBaThCS CIENMATBHBIM aJITOPUTMOM, YTOOBI MUHUMHU3UPOBATH 3TO
UCKa)KeHHue, JIM00 Ha TeleBU30pe OyAYT OTOOPaKaThCA MYCThIe YEPHBIE MOJIOCHI IO
KpasiM.

AOGOHEHTHI ITUGPOBOrO TEIEBUECHUS MOTYT CAMOCTOATEILHO BBIOUPATh CIIOCO0
oToOpaxkeHus cranapTHoi kaptunku 4:3 Ha HD TeneBusope, T.e. MOTyT 100
o0pe3aTh N300pakeHne CBEPXY U CHU3Y, MO0 MOKa3bIBaTh BCE N300paKeHUe, HO C
MyCTHIMHM ITOJIOCAMH CJIeBa U crpasa (puc 3.3).

CymectByer naBa ocHOBHbIX cra”aapra HD, kotopeie paznuuarorcs B
OCHOBHOM KOJIMYECTBOM TOPU30HTAJIBbHBIX JUHUM U YCIOBHO HazbiBaroTcs "1080" u
"720". B cBOr0 ouepedp KaxIbli M3 CTaHAAPTOB B 3aBUCHUMOCTH OT CKOPOCTH
nenutcs Ha noapasnensl. Cranmapt "1080" mpenmonaraer mojHOE pa3pelieHUe —
1992x1080 Touek. Pa3zBepTka KaxAa0ro Kaapa MOKET ObITh KaK MPOTrPECCUBHOM, TaK
U YEpecCTpOYHOW. B 3aBUCMMOCTM OT 4YacTOTBl KaApoB 3TOT CTaHAApT
MO/Ipa3/IesAeTCs HAa TPU KaTETOPHH:

- 1080/24p (24 xanp/c) — uneanbHbBIN (opMaT IS 3JIEKTPOHHOTO KuHemaTorpada,
TaK KaK COOTBETCTBYET TPAJULMOHHOW YaCTOTE KaJpOB, MPUHATOM B KMHO. Kpome

Toro, 9ToT ¢opmaT yA0OEH JUIsl YHUBEpCAIM3alUU TIpollecca BUACO- H
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KHUHOMPOU3BOACTBA. Tak, OTCHAB U 00paboTaB maTepuan B 3ToM ¢GopmaTe, MOKHO
caenmate HD wmactep-kacceTy, KOTOPYHO, 3aT€M, JErKO MOYKHO IIEpEBECTU B
cranaaptel PAL u NTSC.

- 1080/25p (25 kanap/c) — ynoOeH i BUAEOMOCTIPOU3BOJICTBA U CO3aHUs MacTep-
npoaykuuu B popmate PAL.

- 1080/30i — ocHOBHOU (opMaT JJIsl CO3AAHUS TEICBU3MOHHBIX MIPOIPAMM BBICOKOM
yeTkocTH U Bemanus B NTSC.

Crangapt "720" npeanonaraetr mnojHoe paspeuieHue — 1280x720 Touexk.
Pa3BepTka Kaxx0ro Kajpa - TOJIbKO MPOrpeccuBHas. TeOopeTHUeCcKHd ATO CTaHIapT
MOET UMETh JIO0YI0 4acTOTy KajapoB. OJHAKO B HACTOSIIEE BPEMS MPAKTUUECKHU
nojjepkuBaeTcs Toiabko 60/59.94 kaapos/c. DTOT cTaHAAPT XOPOIIO MOIXOAUT JJIsI
CO3JIaHUs nepeaad HOBOCTHUHHOTO WIn CIIOPTUBHOTO Xapakrepa.
Ha cerogusmnuii AeHb MpakTUyecKas peaau3aius 3TUX CTaHAapTOB B CTYJIUWHOM
000py/I0BaHUU CBOAUTCS K MATH (popMaTaM, KOTOpbIe TPUBEICHBI B Tadmuie 3.3.
Cpenn ATUX dbopmaros HauOoJIbIIee pacmpocTpaHeHue
TOJTYIHITH 1Ba — Sony HDCAM u DVCPRO HD.
Jlo HemaBHero BpeMeHu BuaeomnpousBoactBo B HD dopmare Ttpebosaino
JIOPOTOCTOSIIIIETO 000PYI0BaHUsA, KOTOPOE OBUIO JOCTYITHO HE MHOTHM CTYAMSIM.
OpHako ¢ MOSBICHHEM HEJABHO JIBYX CHUCTEM Ha 0a3e HACTOIBHBIX KOMITBIOTEPOB
KOPEHHBIM 00pa3oM M3MEHWJIO CUTYAllUI0 M TO3BOJWJIO CYIIECTBEHHO YJIEIIEBUTH

nporiecc BHJICOTIOCTIIPOU3BO/ICTBA MaTepuaaoB HD dbopmara.
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Tabnuua 3.3. TexHnueckue XapakTepUCTUKU (POPMATOB BBICOKON YETKOCTH

I'imyonna
Crenennb CxkopocTHoOM NMOTOK
HD ¢opmar |YUV LBETHOCTH
COKATHS (Mowut/c)
(6ur)
Philips D6 4:2:2 10 0e3 cxarus -
D5 HD 4:2:2 10 5:1 235
D5 HD 4:2:2 8 4:1 235
Sony
311 8 4:1 140
HDCAM
DVCPRO HD |4:2:2 8 6.7:1 100

3.8. UccaenoBanne ocobeHHOCTel (popMaTa TesieBUIeHHE BHICOKOH YeTKOCTH

dopmar teneBunaerane HDTV (High Definition TV) - 3To HOBOe HampaBicHHE
pPa3BUTHS TEJEBUJICHHUS B Mupe. Ero npyrumu ciioBamMu Ha3bIBAaIOT - TEJICBUICHUE
BbIcOKOM yeTkocTu (TBY).

Ecmu o6erunoe TB (PAL wumu SECAM) mnpenmonaraeT paspelieHue
uzobpaxenus 720 Ha 576 Touek, To HDTV mo3Bosisier cMOTpeTh TelenporpaMmmsl,
¢buneMbl ¢ paspemienreM 1920 wa 1080 Touek. Takum oOpazoMm, paszmep
n3obpaxenus B TBU B 5 pa3 Oosbllie 4eM B OOBIYHOM TEJICBHICHUH, WA MOYKHO
ckazatb, yTo TBY B msaTh pa3 uerue oosruHOTO TB.

Uness teneBumeHuss ¢ 0oyiee BBICOKMM KOJIWYECTBOM CTPOK IO OSKpaHy
poawiach yxke oueHb gaBHO. C cepeaunbl 60-X rofoB Temneppb yxe mpouuioro, XX
croyietusi. Pa3paboTka HOBOrO TEJIEBU3UOHHOIO CTAHAAPTAa BBICOKOM YETKOCTH
BeJIach OOJIBIIIE IO 3aKOHAM BOMHBI, B OCHOBE KOTOPOH JIEKAIN U TEXHOJIOTHYECKHE,
U TOJUTUYECKUE, M DHKOHOMUYECKHE IMpUYMHBI. B BOlHE yd4acTBOBalu BCE
TexHonorndyeckue cBepxaepxkabsl - CIIA, CCCP, SnoHuss U eBpOIEHIHI,
BBICTYNABIIIHUE TOTAa KOHCOPILIUYMOM.

B co3manmm HDTV-hopmaToB yuacTBOBaIuM BCE CBEPXIEPKaBbl MHpA.

HesicHo, XTO >xe TepBBIM Hayal pa3padaThiBaTh CTAHAAPT BBICOKOW YETKOCTH,
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OJlHaKo ¢ Haydana 60-X rofoB 3TOH MpoOJEeMON BCE BBILIEIEPEUUCIECHHBIE CTPAHBI
Hayaju 3aHUMAaThCS MPAKTUYECKU OJTHOBPEMEHHO.

CrenaBmvii O4EHb MHOIO€ [UISl PAa3BUTHs TEJIECBUACHUS KAaK HOBOIO BHUIA
anexkTpoHHOro CMMU u co3nmaBmnii B CBOE BpPEMs TEJIEBU3HOHHBIA CTaHAApT B 625
CTpOK (uTo 1 Tex JeT Obuto camo no cedbe TBY, tak kak B CLLIA Bemanu Bcero B
343 ctpoku), Coserckuit Coro3 paszpaboTan nBa cTaHgapTa udetkoro TB -
yepeccTpounble 1525 n 1250. PykoBoACTBO CTpaHbl, IO BCEH BUAUMOCTH, CUUTAIIO,
4TO ecau ctaHaapt 6251, pazpadorannsiii B CCCP, EBpona xorna-to npussiia s
ce0si, TO MPUMET U TEXHOJOTHYECKU POJACTBeHHBIH emy crangapt TBY 12501, s
3TOro ObUIO HEMalo NPEANOChUIOK, U, COOCTBEHHO, MOYTH TaK M MPOU3OILIO.
[{enuKOM M MOJHOCTHIO MOATOTOBJIEHHBI C HAYYHOW M TEXHOJIOTMYECKOW TOYKH
3peHus ¢popMat ObUT TOTOB K 3aITyCKY, HO clioMajiach SJKOHOMHKA, U TYT ObLIO HE 110
TBUY, a Tak u He BBIIICAIINNA U3 CTEH J1JA00paTOpUil COBETCKUN CTaHAAPT JaJl TOTYOK
passutuio nepsoit BosiHel HDTV B EBpone. B Poccun xe Bonpoc o TBY Bepnyics
TOTJ1a, KOTJIa O «POJHOM» CTaHAAPTE HUKTO YXKE€ pedb HE 3aBOAMUJ, a IOTOMY, €CIIA Y
Hac W mosiBUTCS B Ommkaitimee BpeMs TBY, To 310 OyaeT aMepuKaHCKHI CTaHIAAPT
1080i.

EBpona ¢ TBY-Bemanuem crapToBajia MpOCTO MOPA3UTEIBHO. EBporeunusl,
B3SB 3a OCHOBY cTaHaapT 12501, NpeIoKUIN 3a TEXHOJOTHYECKYI0 OCHOBY
CTaHJapT yXe pabOoTaBIIer0 Ha TOT MOMEHT CHyTHHKOBOro TeieBuaeHus MAC u
noctpounu Ha ero ocHoBe cucreMy HD-MAC. Ilpoekt HazBaiu «IBpuka-95», a
SIpoM pa3paboTunkoB cucTembl BeicTynuiau Philips, Thomson u Bosh. Kpome Hux,
B npoekTe yuacTBoBaiau Nokia, Grundig u 1emnslii psi HAyYHO-MCCIIEIOBATEIBCKUX U
y4eOHBIX UHCTUTYTOB - BCEro 12 ncciaenoBaTeIbCKUX TPYIIIL.

EBpona BhmepBble NpUMEHWIA TEJIEBUICHHUE BBICOKOM YETKOCTH IS
JeMOHcTpanuu Matyeid ceoero Uemnuonara no ¢gyroony B 1988 roay, u ¢ tex mop
CIIOPT CYMTAETCS OOHUM M3 INIaBHBIX 3penuil foctorHbix HD-pa3pemenus.

Anonckas BematenbHas komnanuss NHK B 1964 rony Hauana pa3paboTKy

mog00HOT0 CTaHaapTa U ycTporcTB moj Hero. A k Hadany 80-x NHK nmpemnoxmia
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mupy rotoBbiii cranmapt HDTV. 3a 12 ner uHTEHCHBHBIX pa3pabOTOK ObLia
co3naHa noyiHasg JuHelika HDTV-anmaparypsl: Tenekamepa, BUAEOMarHUTOPOH U
LBETHOM MOHHUTOpP ¢ AuaroHanpio dkpaHa 80 cm. Popmar mmen 1125 crpok, 60
YEepEeCCTPOUYHBIX KaJIpoB B CeKyHAy M ¢dopmar uzobpaxkenus 16:9. B mpoexte
npuHsuiin ydactue Sony, Toshiba u NEC. Torga ke mmu Obuia pa3zpaboTaHa u
BellaTeNbHAs chyTHUKoBas cucremMa MUSE ¢ curHamom B Juamna3oHe
11,7 - 12,5 I'T1. Tpaucnasuun NHK nHavanuces B 1985 rony u, HECMOTpsi Ha TIPOCTO
rurairckyro croumocts HDTV-teneBuszopa tex ser. JlelicTBUE TOW CUCTEMBI
3aKOHYWIOCH JIMIIb B caMOM KoHIEe 90-x ronos, koraa Ha cmeHy MUSE npuinen
OoJiee JeleBbld B dKCIUTyaTauu amepukanckuii gopmat HDTV 1080p.

B Coenunennpix Illtarax 3a 18 neT MOKMCKOB NPUIUIA K TOMY CTaHAAPTY
HDTV, kotopsiii ®enepansuas komuccus 1o cBsizu (FCC) onpenenuna kak ATSC.
Crangapt coBMectuM ¢ 18 popmatamu TB, npuueM ToIbkO 6 M3 HUX OTHOCSTCS K
HDTV. Bce dopmatel, Bxomsmue B ATSC, wu3HAYaIbHO COBMECTHMBI C
aHAJIOTOBBIMU ~ TEJIEIPUEMHHUKAMH, MpenoTBpalias, TakuM 00pa3oM, IOTEpIo
ayautopuu, cMoTpsier TV no crapuHke.

Homamanii HD-kuHOTEAaTp ¢ MCTOYHHKOM BBICOKOYETKOTO CHUTHAlIA B BHJE
BD wim HD DVD-nneepa 3to 6:1m3koe Oyayiiee ToMaIHero KUHO.

Konery 90-x romoB O3HaMEHOBAJCS KOHLIOM BCEX HPOMEXYTOUHBIX (opmaToB
BBICOKOUYETKOI'O BELaHUS, BCE TEXHOJIOTUYECKHE, (¢uHaHCOBbIE "
MHTEJUIEKTYyalbHbIE pPECypchl OBUIM COCpPEIOTOUYEHBI Ha Oosiee NEpCIEeKTUBHOU
texHojgorun MPEG-2, 4ro B cBOIO odYepenb MOATOJIKHYIO pa3pabOTYUKOB K

coznanuto cucreM HDTV-Bemanus BTOporo nokoueHus.
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BoIBOABI

B Hacrosiee Bpems UCIONB3YETCs, 10 KpaliHEH Mepe, AEBATh Pa3IMYHbIX
cucteM 1UppoBoro ckpemOaupoBanus. OUeBUIHO, YTO YHUBEPCAIbHBIN IU(PPOBOU
MPUEMHUK JOJDKEH yMEeTh paboTaTh € JIFOOOW CUCTEMOM CKpeMOJIMpoBaHMs. IJTa
npoOiemMa pemiaeTcss HECKOJbKMMHU nyTsaMu. OJIuH W3 HUX — CO3JaHue
YHUBEpPCAJBHOIO  MOJYJSI  YCIOBHOIO  JIOCTynma, B  KOTOPOM  CHCTEMa
CKpEMOJIMPOBAHUS 33/1a€TCSA MPOTPAMMHBIM ITyTEM.

Ha »T0i1 rinaBe moipoOHO paccMOTpeHa BOMPOCHI BEIOOpa 00OpyAOBAHUS IS
npuema crnyTHukoBoro TB curnama B cranmapre DVB-S2. Paccmotpensl
Pa3HOBUHOCTH U MPEUMYIIECTBO 3TUX 000PYAOBAHUIA.

WNness TeneBupeHuss ¢ OoJjiee BBICOKUM KOJMYECTBOM CTPOK IO 3KpaHy
ponunace yxxke odeHb naaBHo. B cozmanum HDTV-dopmartoB ywacTBOBanu Bce
cBepxaepkaBbl Mupa. Bo Bcex ¢dopmartax sdupHOro TeneBUACHHUS (KpoMme
3amanHoeBporneiickoro PAL Plus) cooTtHomieHus cTopoH kapTuHku - 4 k 3. A B
TEJIEBUICHUH BBICOKON YETKOCTH COOTHOILIEHHE CTOPOH 16 k 9

Ha »3TOif IylaBe MNOJHOCTBIO MCCIIENOBAaHA IlepeAadya U IIPUEM  4Yepes
CIyTHHKOBBIE KaHanbl TB curHamoB BBICOKOM dYeTkocTH. U aHanusupoBaHa
napamerpel DVB-S  u DVB-S2, a takxke Crangaptet HD — TteneBu3nOHHBIX

CHUT'HAJIOB.
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I'nasa IV. BE3OITACHOCTD ’KU3HEJAEATEJIBHOCTH

4.1. CBs13b 4e/10BeKa ¢ OKPY KAOIIEH Cpeaoii U mapaMeTpamMu padodero

MecCTa

PabGouee mecTo - 5TO 30HA, B KOTOPOU COBEPIIAETCS TPYIOBasl NESITENBHOCTh
UCIIOJIHUTENS. WM Tpynmnbl ucnonHutened. Paboune wmecta Moryt ObITh
WHJMBUAYaJbHBIMU U KOJUICKTUBHBIMH, YHUBEPCAIbHBIMH, CHEIUATU3UPOBAHHBIMU
U CTIeIUAJIbHBIMU.

OO0mme TpeGoBaHMs, KOTOPHIE AOKHBI COONIOAATHCS MPU MPOEKTUPOBAHUU
paboyux MecT, CIeAYIOIInE:

® JJ0CTaTO4YHOE paboyee MPOCTPAHCTBO ISl YEOBEKA;

® ONTHUMAJIBHOE MOJIOKEHUE Tesia paboTaloIIEero;

® JIOCTaTOYHbIE (PU3MYECKUE, 3PUTENbHbIE W CIyXOBbIE CBA3M MEXKIY
YEJIOBEKOM 1M MAIIMHOM;

® ONTHUMaJIbHOE pa3MelieHne paboyero Mecta B IOMEIICHUN;

® JIOIYCTUMBIM ypOBEHb JEUCTBUS (PAKTOPOB MPOM3BOJICTBEHHBIX YCIIOBHIA;
ONTUMAJILHOE pa3MelieHne NHPOPMAIIMOHHOTO U MOTOPHOTO TIOJIS;

® HaJIMYUeE CPEACTB 3alIUThl OT IPOU3BOICTBEHHBIX OMTACHOCTEN.

KoncTtpynpoBanue mM0DKHO oOecredyuBaTh 30HBI ONTUMAJIBHOW W JICTKOMH
J0CSITaeMOCTH  MOTOPHOTO TOJsi paboyero Mecra W ONTHMAIbHYIO 30HY
uH()OpMalMOHHOTO TIoJIsI pabouero wmecra. Yron o030pa 1O OTHOHICHHIO K
TOPU30HTAIIN TOJKEH cocTaBiATh 30-40°.

Brei6op pabodero mojokeHUsS MOJDKEH YYHTHIBATh YCWIHS, 3aTpadydBaeMble
YeJIOBEKOM, pa3Max IBWKEHUH, HEOOXOIUMOCTh TMEPEMEIICHU, TEMIT OIEPAIIHiA.
Brei6op paboueii mo3pl OJDKEH YYUTHIBATH (PU3MOJIOTHIO YEJIOBEKa, a MapaMeTphl
pabouero mMecTa ONnpeaesstoTcsl BBIOOPOM MOJIOKEHUS Tena npu padorte (cuas, cTos,
MIEPEMEHHO).

PaGoune Mecta /ISt BBITOTHEHUS PaOOT «CHIS» OPTaHU3YIOTCS TPH JIETKON

paboTe U CpeiHeN TSKECTH, a IPH TSKENIOoU - paboyast mo3a -"ctos".
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B koHCTpyKIMu 000pyAOBaHUS M OpraHu3aluu pabouero Mecta HeoOX0AUMO
npeaycMaTpuBaTh BO3MOXKHOCTU PETYJIUPOBAHUS OTACIBHBIX 3JIEMEHTOB, YTOOBI
00ecreyuTh ONTUMAIILHOE TOJI0KEHHE padOTAIOIIETO.

[IpoexTupoBanre 0O0OpPYJOBaHUS [OJKHO OOECHEeYUTh €ro COOTBETCTBUE
AHTPOIOMETPUUECKUM U OMOMEXaHUYECKUM XapaKTepUCTUKAM 4YeJIOBEKa Ha OCHOBE
ydyeTra JTUHAMUKH M3MEHEHHs pa3MEpOB TeIJia MPHU €ro MepeMelieHUH, JUana3oHa
JIIBUKCHUU B CYCTaBaX.

Jlns ydera B KOHCTPYKIMH OOOPYIOBaHUS AHTPONMOMETPUYECKUX JAaHHBIX
HEO0OXOUMO:

® ONpPENeIUTh KOHTUHIEHT JIIOJIEH, i1 KOTOPBIX MpeAHA3HAYECHO
o0opy10BaHUE;

e BBIOpATh TPYIITY aHTPOIIOMETPUUECKUX TIPU3HAKOB;

® YCTaHOBUTH MIPOIICHT paboTaromux, KOTOpOMY JTOJIKHO
yIIOBJIETBOPSITH 000PYAOBAHHUE;

® OMNpeAeNUTh TPAaHMIIBI UHTEPBaANa pa3MepoB (YCUIIUM), KOTOPBIE JOJIKHBI
OBITH peain30BaHbl B 000PYI0BAHUU.

[Ipy npoeKTUpPOBaHUU HCHOIB3YIOT AHTPONIOMETPUYECKUE pa3MeEphl Tela,
OpUYEM VYUYUTHIBAIOTCS pa3iMyusi B pa3Mepax Tella MYXYMH U IKCHIIHH,
HAIlMOHAJIbHBIE, BO3PACTHBIE, NpodeccuoHanbHbie. [l OmpeaeneHus TpaHHIL
MHTEPBAJIOB, B KOTOPHIX YYUTHIBACTCS MPOILICHT HACEJICHUS, UCTIOIb3YETCSl CUCTEMa
nepuereneii. KoHcTpykiusi 0060pynoBaHus MOKHA OOecreurBaTh BO3MOYKHOCTD
MCIIOJIb30BaHUS TI0 MeHbInel Mepe 1 90% norpeduTenei.

Jlyist paGoThl B TIONIOKEHHUH "CUA" MCTIONB3YIOTCS pa3inuHble paboune CUICHBS.
Paznmuuator pabGoume cuaeHbS IS JTUTENBHOTO U KPATKOBPEMEHHOTO
nosb3oBaHus. OOmme TpeOoBaHUS ISl CHICHUW IMTEIHHOTO TOJIb30BAHUS
CIEQyolue: CHACHHE JOJDKHO  oOecredyuBaTh 103y, YMEHBIIAIOIIYIO
CTaTUCTUYECKYI0 pabOTy MBI, CO3AaBaTh YCIOBUA JJISI BO3MOXHOCTH
U3MEHEHUs pabouel Mo3bl; HE 3aTPYIHSATH JEATEIBHOCTb CHUCTEM OpPraHU3Ma;

oOecrieunBaTh CBOOOJIHOE TEPEMEIIEHUE OTHOCUTEIHHO paboueil MOBEPXHOCTH,
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UMETh pEryjupyeMble MapaMeTpbl; HMMETh MOJYMITKyro oOuBKy. Jlus
KPaTKOBPEMEHHOI'O TOJIb30BAHMSI PEKOMEHIYIOTCS dKECTKUE CTYJIbSI U PA3JIMYHOIO

TUIa Ta0yPETHI.

B ycnoBusix pactyiieil MeXaHU3allMM U aBTOMAaTHU3allMU MPOU3BOJICTBEHHBIX
MPOIIECCOB 0C000€ 3HAUEHUE MPUOOPETAIOT CPeICTBA OTOOpaxeHus uHbopmaluu oo
oObekte ympasieHus. [llupokoe wucnonb3zoBaHue Moayymwsia HUHGOPMAIIMOHHAS
MOJIelib, TO €CTh OpPraHW30BaHHAs IO OIpPEAENICHHbIM IMpaBuiaM HHGOpMAIUs O
COCTOSIHUM 00beKkTa ymnpasieHus. K MHPOPMALMOHHBIM MOJIENISAM MPEIbABISIOTCS
cienyroume TpeOoBaHus:

e cojepxaHue WH(GOPMAIIMOHHON MOJENU JOJKHO aJIeKBaTHO OTOOpaxkarh
00BEKT yIpaBIICHHUS;

¢ uH(dOpMaIMOHHAS MO/IeJIb JOJKHA o0ecrieynBaTh
ONTUMAaJIbHBIN MH(POPMAIIMOHHBIN OallaHC;

e bopMa M  KOMIO3UIIMSA UHOOPMALIMOHHON ~ MOJENH  JOJDKHA
COOTBETCTBOBATh 3aJayaM TPYAOBOrO IMPOIECCa M BO3MOYKHOCTSAM YEJIOBEKA IO
npuemMy uHpopmaiuu.

[IpakTuka TO3BOJISIET HAMETUTHb  MOCJIENOBATEIBHOCTh  Pa3pabOTKU
UH()OpPMAIIMOHHON MOJeNu: OIpejesieHne 3a7ad CHCTEMbI, OYEepPEAHOCTh HX
pEelIeHUs] W HWCTOYHUKOB HMHGPOpPMAIIMK; COCTaBJIEHHWE TMEpeyHs OOBEKTOB
yIpaBlIeHUs U WX MPU3HAKOB; pacmpeniesieHne oOBbEeKTOB MO CTEMEHU BaXKHOCTH;
pacnpeneineHue PyHKIUH MEXIYy aBTOMATUKOW U YEIIOBEKOM; BBHIOOP CHCTEMBI
KOJAMPOBaHUSI OOBEKTOB M COCTABJICHHE OOIEN KOMITO3UIIMU MOJIEIH; ONpeIeTICHUE
WCTIOJIHUTENBHBIX IEMCTBHUI YEJIOBEKA.

B nporecce koHCTpyHpoBaHUs UH(POPMAITMOHHON MOJEIH ONPEALISIIOTCS
MecTa pa3MeIleHHs] CcpelcTB HHPOpMalMu Ha paboueM MecTe, BbIOMparoTCs
pa3Mepbl 3HaKOB UM KOMIOHOBKa. CpeacTBa OTOOpa)KeHUS pa3MellaloTcs B IOJe
3peHHs HaOmroaTenss ¢ y4eTOM ONTHUMAJIbHBIX YIJOB M 30H HaOIIOIEHUS.
Pa3smepsl 3HaKOB HAOIIONEHHS OMNPEACTAIOTCS C YYeTOM MaKCHMallbHON

TOYHOCTH M CKOPOCTH BOCIIPHATHA I/IH(I)OpMaI_[I/II/I, a4 TaKXXC APKOCTH 3HAKOB,
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BEJIMYMHBI KOHTPACTa, UCIIONB30BaHUA 1IBeTa. ONTHUMAaIbHON SIPKOCTHIO CUUTAIOTCS
3HAYeHHUs, TMpPH KOTOPBIX oOOecrmeuynBaeTcs MaKCHMajbHas  KOHTpacTHAs
YyBCTBUTEIBHOCTh. BennuuHa ee Oyzner Tem OoJbllie, 4eM MEHbLIE pa3Mep 00beKTa
pasznuuenusa. OnTuMalbHas 30Ha BEeIMUMHBI KOHTpacTa paBHa 60-90%.

B pabote rmasa mMeeT MecTo OMpeleeHHass WHEPIMOHHOCTh, YTO TpeOyeT
ydeTa BPEMEHH JKCIIO3MIIUU 3PUTEIBHOTO CUTHAJa U BPEMEHHBIX MHTEPBAJIOB IS
OIIYIICHHSI Pa3IeTbHOCTH CUTHAJIOB CICAYIONUX OJUH 3a IpyruM. B GonpmimHCTBE
ClIydaeB BpeMsl DKCIO3WIMM CUTHala JOHKHO ObITh He MmeHee 50 mc. Kaxmas
Pa3HOBHUIHOCTh MHIWKATOPOB UMEET CBOIO 00JIACTh MCIOIB30BAHUS: WHIAUKATOPHI C
MOJICBETKOW TMPUMEHSIOTCS Ui OTOOpa)XeHHsI KadeCTBEHHOW wuHbopmanmy,
TpeOyromeld HEeMEIICHHOH peakIuy omepaTopa; CTPeJOYHbIe HHIUKATOPHI
UCTIONIB3YIOTCS  JUISI  YTCHHS  M3MEPSAEMBIX  TapamMeTpoB; HWHTErpajbHBIC
WHIUKATOPHI I COBMEIICHUST HHPOPMAIMH CPa3y O HECKOJIBKHX MapaMeTpax.

CTpyKTypy ¥ OUHAMUKY YIPaBISIEMOT0 OOBEKTa OOBIYHO MPEICTABIISIIOT C
MOMOIIBI0O MHUKpOCXeMbl. B psjge ciydaeB wucnoisdyerca Tabmo A
oToOpakeHust UHGHOPMAIIUU U BOCIIPUSTHS €€ KOJUIEKTUBOM OIIEPaTOPOB.

[Ipu mpoexkTupoBaHMM pabodyero Mecra MOJKHBI YUUTHIBATHCA MpaBHIIA
PKOHOMMKH JBIKCHHN: TpU paboTe ABYMS pyKaMH ABIDKEHHS WX JOJDKHBI OBITH
OJHOBPEMEHHBIMH U CHMMETPHUYHBIMHU; JBIKEHUS JOJDKHBI OBITH IUIABHBIMH U
3aKpYTJICHHBIMH, PUTMUYHBIMA M TIPUBBIYHBIMU JUTS pabotaromero. KoHcTpykius
00OpYyAOBaHUS JOJDKHA YYHTHIBATH MPaBHJIA, KACAIOIIHUECS CKOPOCTH U TOYHOCTHU
pabounx nBwxeHuid. Hampumep, Hambomee OBICTpOE JBWIKEHHE K ceOe; B
TOPU30HTATIBHOM INIOCKOCTH CKOPOCTh PYK OOJIbIIIE, YeM B BEPTHUKAIbHON; TOUHOCTD
JABIKEHUN JIydllle B TOJOKEHUHM CUISA, 4yeM cTod U T.A. OpraHsl ymnpaBiIeHHUS,
UCIIOJIb3yeMble Ha pabodyeM MecTe, JOJDKHBI COOTBETCTBOBAThH OOIIUM
TpeOOBaHUSAM OSPrOHOTETUKH: HAIpaBJIEHUE JBWKEHUS OPTaHOB YIpaBICHUS
JIOJDKHO COOTBETCTBOBATh JBMKCHHMIO CBSI3aHHOTO € HHUM  HHAMKATOPA,;
COOTBETCTBHE PACIIOJIOKEHHUS OPTaHOB YIPABIEHUS MOCIEAOBATEIBHOCTH PaOOTHI

omeparopa; yI0OCTBO HCIIOJIb30BAaHUs; CO3JaHHE B OpraHax IMpaBJICHUSA

87



MEXaHUYECKOTO COMPOTUBIICHHS U T.N. [[OMHMO 3TOT0, K KOKIOMY BHAY OPraHOB
JaBJICHUSI COOTBETCTBYET CBOsSI 00JAacTh MCIOJB30BAaHUS M OCOOBIE TPeOOBaHHA K
pasmepam, ¢popme, YCUIIHIO U T.11.

Ha aBTomatm3mpoBaHHOM paboueM MecTe OIepaTropa-cBI3UCTa
(omepaTop B JUCHETUYEPCKOI) B OOIIEM CITydae UCIIOJIb3YIOTCS:

- cpencTBa oToOpakeHUs uHPOpPMAllUA  WHAUBUAYATHLHOTO
MoJib30BaHusi  (OJIOKU OTOOPaKEHHMSI, YCTPOMCTBA CUTHAIM3ALIMM U TaK J1ajiee);

- CpelncTBa ympaBJIeHWS W BBojga wuHpopMmaruu (TyJbT JIUCIUICS,
KJIaBHATypa yIpaBJICHHsI, OTJACIbHBIC OPTaHbl YIIPABJICHHS U TaK JIajiee);

- YCTpOMCTBA CBSI3M M Tepeaayu uHbopmaruu (MoaeMbl, TejerpadHsie u
Tene(GOHHBIC amnmapaThl):

- YCTPOMCTBA TOKYMCHTHPOBAHUS W XpaHeHUs uHOopmaruu (yCTpoiCcTBa
NIeYaTH, MarHUTHOM 3aITMCH U TaK JaJiee);

- BCIIOMOTATEJIbHOE 000pYyJI0oBaHUE (CPEJICTBA OPITEXHHMKH, XPAaHWJIMINA JIJIs
HocuTenel nHPOpPMaIlUU, YCTPOMCTBA MECTHOTO OCBEILICHHUS ).

Ha aBTomarusmpoBaHHOM paboueM MecTe JODKHa ObITh oOecredyeHa
UH(GOPMAIIMOHHAS U KOHCTPYKTUBHASI COBMECTUMOCTD UCIOJIb3YEMBIX TEXHUUECKHUX
CPEICTB, AaHTPONOMETPUYECKUX M  TNCUXO(PU3HOJOTUYECKUX  XAPAKTEPUCTUK
YeJioBeKa.

[Ipu opranuzamuu pabodero Mecta AOHKHBI OBITh YYTEHBI HE TOJBKO
(dakToOpbl, OTpa)kalol[ue OIBIT, YPOBEHb MNPOPECCHOHATBHON MOATOTOBKH,
WHAUBUAYaTbHO-TUYHOCTHBIE CBOMCTBA OMEPATOPOB-CBA3UCTOB, HO M (HAKTOPHI,
XapaKTePHU3yIOIMe COOTBETCTBHE (POpPM, CIOCOOOB TPENCTABICHUS U BBOJAA
uHbopManuK NCUX0(PU3NOTOTUUECKUM BO3MOXKHOCTSIM YETIOBEKA.

[Ipy onTuMHU3aKMK TPOIEAYP B3AaUMOJCHCTBUS OINEPATOPOB-CBSAZUCTOB C
TEXHUYECKUMH CPEJCTBAMHU B YCIOBHUSX aBTOMATH3AIMH dPTOHOMHYECKHE (HaKTOPBI
BBICTYIIAIOT B KAaY€CTBE OCHOBHBIX, OOYCIIABIMBAIOIINX BEPOSITHOCTHO-BPEMEHHBIC

XapaKTePUCTUKA W  HAMNPSHKEHHOCTh pabOTBl. OTH  (PaKTOPBI  SIBISIIOTCS
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YyBCTBUTEJIBHBIMU K BapualusiM HWHAUBUIYAJbHO-JIUYHOCTHBIX  CBOMCTB
oreparopa.

Pabouass Mmebenb nomxkHa ObITh YIOOHOW AJisi BBHINOJHEHUS IUIAHUPYEMBIX
pabounx omnepanuii. KoHcTpykius paboueit meOenu: cToia, CTyJla HMEET
OTPOMHOE 3HAYCHUE IS CO3JaHus 3JI0POBBIX yCJIOBUH u
BBICOKOIMPOU3BOAUTEIBLHOTO Tpyaa. Pabouass meOesib KOHCTPYUPYETCS ¢ YUETOM
AHTPOMOMETPUUYECKUX JaHHBIX YEJIOBEKa, TEXHUYECKUX, OCTETUYECKUX U
SKOHOMUYECKHUX (PaKTOPOB.

B kommuekte paboueit wmeOenu  OoJbIIOE 3HAUECHHUE  UMEET
KOHCTPYKIUSI TPOU3BOACTBEHHOI'O CTyJla, TaK KaK OT HEro 3aBHCUT I103a
pabOTHUKA, a CJIEIOBATEIbHO, W 3aTpaTa dHEPTUU U CTENECHb €r0 YTOMIISIEMOCTH.
PabGouee cuaeHbe JOKHO UMETh TpeOyemble pa3Mephbl, COOTBETCTBYIOIINE
AHTPOIIOMETPUUYECKUM JIaHHBIM YeJIOBEKa M OBbITh MOJBIXKHBIM. Hambonee ymoOHBI
CTYJIbS ¥l KpECJIa C PETyJIMPYEMbIM HAKJIOHOM CITUHKH M BBICOTOM CHACHBA. M3MeHss
BBICOTY CHJIEHbS OT YpPOBHA IOJa W YroJl HAakKJIOHA CIHHKHA, MOXHO HalTH
NOJIO)KEHHE,  Haumboyiee  COOTBETCTBYIOIIEE  TPYAOBOMY  IIpollecCy H
UHJMBUAYaIbHBIM OCOOEHHOCTSIM pabOTHHKA.

Kak mnpaBuio, Bce MOBEPXHOCTH MHUCBMEHHBIX U PabOYMX CTOJOB JIOJKHBI
OBITh HAa YPOBHE JOKTS Npu pabodeM IOJOKEHUU dYesioBeka. Ilpu BeIOOpE
BBICOTHI CTOJIa HEOOXOJAMMO YUYUTHIBATH CHAMT YEJOBEK BO BpeMsi PabOTHI WU
CTOWT.

HeynmoOnass ~ BeicoTa cToja cHuXaer dPQPEKTUBHOCTH pabOTBl U
BBI3bIBAET ObICTpOE yTOMiIeHHE. OTCYTCTBUE JOCTATOYHOTO MPOCTPAHCTBA IS
KOJICHEH U CTyIHEN BBI3IBAET IIOCTOSIHHOE pa3JpakeHue pabOTHHKA.
MunnmanbHas pabodas BbICOTa CTOJa JOJDKHA OBITh He MeHee 725 mm. Kak
MOKA3bIBACT MPAKTHUKA, JJISI pab0overo CpeaHero pocTa BhICOTA pabodero cronia
npuHumaetrcss 800 mm. Jlns paboTHHKA IPYroro pocta MOKHO M3MEHUTH BBICOTY
paboyero cTyila WIH TIOJOXKEHHUE €ro IMOAHOXKKUA TaK, YTOOBI PacCTOSTHHE OT

npeameTa 00pabOTKH 110 TJIa3 pabodero Mo BICOTE ObLIO paBHBIM pUMEpHO 450 MM.
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Pa3menienne TeXHUYECKHX CpEACTB M Kpecia omeparopa B pabodeit
30H€ JIOJKHO OOecreurBaTh YJOOHBIM AOCTYN K OCHOBHBIM ()YHKIIMOHAIBHBIM
y3JlaM U OJIoKaM amnmapatypbl I NPOBEACHUS  TEXHUYECKOW  JIMATHOCTHUKH,
NpO(PHUIAKTUYECKOTO OCMOTpa M PEMOHTA; BO3MOXXHOCTh OBICTPO 3aHUMaTh H
NOKUAATh pPabodyro 30HY; MCKIIOYEHUE CIy4yalHOTO MPUBEACHUS B JIEUCTBUE
CPEACTB YINpaBJICHUS W BBOJa HH(POpMAIUMHU; YAOOHYI0O pabodyr0 Mo3y U MO3Yy
orapixa. Kpome  Toro, cxema  pasMelieHUs ~ JIOJDKHA — yJOBJIETBOPSTH
TpeOOBaAHUSIM LEJIOCTHOCTH, KOMITAKTHOCTH U TEXHUKO-ICTETUYECKOU
BBIPA3UTEIbHOCTH paboyeil MO3bl.

Jlucruieil 1omkKeH pa3MeniaTbcsli Ha CTOJE€ WM TMOACTaBKE Tak, YTOObI
paccTosiHMe HAOJIOJeHUs Ha dKpaHe He npesbimano 700 MM (onTUMaabHOE
paccrosiune 450 — 500 Mm). DkpaH JAucIUies IO BBICOTE JOJKEH OBITh
pacIoyioKEeH TaK, 4TOOBl yrojJ MEXJY LEHTPOM dKpaHa U  TOPU30HTAIBHON
nuaued  B3rsiga  coctaBisi - 200. B ropu30HTanbHOM TJIOCKOCTH  YTOJl
HaOoIeHus dKpaHa He jaoukeH npesbimiath 600. [lynbT nucnmnes noixkeH OBITH
pa3MeleH Ha CTOJIE WJIU TMOJICTaBKe TaK, YTOOBI BBICOTA KJIAaBHATYpPHI MYJIbTa IO
OTHOIIECHHIO K TOoJay cocTtaBisaia 650 - 720 mMm. Ilpu pazmeunieHuun nyjabTa Ha
CTaHIapTHOM CToOJie BbicOTOW 750 MM HEOOXOJWMO HCHOJB30BATh KPECIO C
perynupyemMoi Beicotoi cuaeHbs (450 - 380 MM) U MOJCTABKY ISl HOT.

JoxymenT (0yaHK) [ BBOJA OINEPATOPOM JAHHBIX PEKOMEHAYETCS
pacnonarath Ha pacctossHuu 450 - 500 MM OT I71a3a oneparopa, MPEUMYIIECTBEHHO
CJI€BA, MPU 3TOM YTOJI MEXAY SKPAHOM JIHCIUIES U JOKYMEHTOM B FOPU30HTAIbHOMU
MJIOCKOCTH JOJKEeH cocTaBisaTh 30 40°. Yrom HakiIoOHa KJIaBHATYPHl JOJIKEH OBITH
paBeH 15°.

DKpaH Aucruiesi, TOKYMEHTHl M KJIaBHATypa MyJbTa JUCIUICS JOJIKHBI OBITH
PaCIOJIOKEHBI TaK, YTOOBI TIEpemajl SPKOCTEH TMOBEPXHOCTEH, 3aBUCSIINN OT WX
pacToIOKeHHsI  OTHOCHUTEIBHO HWCTOYHWKA cBeTta, He mpeBbiman 1:10

(pexomennyemoe 3Hauenue 1 : 3). Ilpy HOMHHAIBHBIX 3HAYECHUSAX SPKOCTEH
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n3o0paxxenusa Ha skpane 50 - 100 kn/M2 OCBEIIEHHOCTHh JOKYMEHTA JOJKHA
coctasiaTh 300 - 500 nk.
PabGouee mecto crenyer o0opyaoBaTh TakuM OOpa3oM, YTOOBI JBUKECHHUS
paboTHUKa OblIM OBl HAaUbOOJIEe palMOHANIbHBIE, HAUMEHEE YTOMUTENbHBIE.
YcTpoiicTBa MOKYMEHTHPOBAaHHUS U JApYrde, HEYACTO MCIOJIb3yeMble
TEXHUUYECKHE CpPEe/ICTBA, PEKOMEHJIyeTCs paclojaraTh ClipaBa OT oleparopa B
30H€ MAaKCHMaJTbHOW JOCATAEMOCTH, & CPEACTBA CBSI3U ClieBa, YTOOBI OCBOOOIUTH

IIPaBYIO PYKY JUIS 3aIIACEH.

4.2. llpou3BOANTEJNBLHOCTH TPYAAa U PA06OTOCNIOCOOHOCTH Yea0BeKa

YpoBeHb pa3BUTHS MIPOU3BOAUTEIIBHBIX CHII TIPOSIBJISICTCSI B
POU3BOIUTEILHOCTH TpyAa. [IpOM3BOIUTEIBLHOCT TPYJa - 3TO IUIOAOTBOPHOCTS,
NPOAYKTHBHOCTh  NMPOM3BOJCTBCHHOW  JCATEIBLHOCTH  JIIOJCH,  H3MepseMas
KOJIMYECTBOM BpPEMEHH, 3aTpayMBacMbiM Ha C€AWHUIY TPOAYKIHMH, WU
KOJIMYECTBOM IPOIYKITUH, TIPOU3BOIUMON B €UHUIy pabouyero BpeMeHH (Jac, 1eHb,
MeCSII, TOJ).

[ToBbIllIeHWE TPOU3BOAUTEILHOCTH TPYyJda - OOBEKTUBHBIM 3KOHOMHUYECKHIA
3aKOH Pa3BUTHSA YEJIOBEUECKOro oOmecTBa. B mporecce Tpyna >KHBOM TPYA
UCIIOJIb3YET Pe3y/IbTaThl MPOILIOr0, OBEIICCTBICHHOTO Tpyaa (IIPEAMETHI U CpEACTBa
TpyAa) JUIS TPOW3BOJCTBA HOBBIX TPOAYKTOB. POCT NpPOM3BOIUTEIIBHBIX CHJI
03HAYaeT SKOHOMHIO HE TOJBKO YKHBOT'O, HO M OBEIICCTBICHHOTO TPY/Ia.

dakTOphl, BIMAIOMIAEC HA MPOU3BOAUTEIBHYIO CHIY TpPYJa, Pa3HOOOpPa3HEI.
MHorue u3 HHX JEHCTBYIOT Ha MPOTSIKEHUH BCETO PA3BUTHSA UYCIOBEUYECKOTO
o0111eCcTBa, OJHAKO 3HAYCHHE OTJACIBHBIX (DAKTOPOB, OMNPEACIISIOMMNX
MPOM3BOJIUTEILHYIO CHIIY TPyJa, MEHSETCS Ha pa3HBIX dTamaX. [lepBoHaydaabHO
BEIYIIYIO POJb Wrpadd MPUPOAHBIC ycioBusA. OT HUX B 3HAUMTEIBHOW Mepe
3aBUCENTM  MPOAYKTUBHOE  HWCIOJB30BAaHWE JApYruX (akTopoB H  oOmmas

MPOU3BOJUTENLHOCTh TpyAa B LIEJIOM. [Toznuee Bce OO0JIBIIYIO POJIB
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NpUOOpPETAET CpeAHAsl CTENEeHb UCKyccTBa paOOTHUKA, yMeHHE 3(P(PEKTUBHO
UCIIONIb30BaTh  CBOM  NPOQECCHOHANBHBIC  HABBIKM ¥ IPOW3BOJICTBEHHBIN
ombIT.  [IpoMbIlIJIeHHAass PEBONIONUS  OTTECHSAET NPHUPOIHBIC YCJIOBUS U
kBanudukanuo Ha 3aaHUi Taad. OHa pe3KOo MOBBICHJIA POJIbL OPYIHUH Tpyna,
TEXHOJIOTUHM, OOmUX W mnpodeccuoHanbHBIX 3HaHWHA. IlocTemeHHO  Bce
Oosiplliee  3HAYCHHWE NpHOOpPETaeT HE TOJBKO XapaKTep W pa3Mephl CPECTB
MPOM3BOJICTBA, HO M 3(PGPEKTUBHOCTh WX MNPUMCHCHHUS, HaydHas OpPTaHU3AIUs
Tpyna. Temepb yxke OT O3TUX (AKTOPOB B TEPBYIO OdYepeIb 3aBUCHUT
IUIOJIOTBOPHOCTh  Tpyda.  HaydHO-TeXHWYECKas  PEBOJIONMUS  ITOBBIIIACT
poJib nH(MOPMAITUU U HAYKH, MX TEXHOJOTUYECKOTO MTPUMEHEHUS B TPOU3BOICTBE.

BaxHO MO4EepKHYTh, YTO BO3MOYKHOCTH MPEBPAIICHHS MTOTCHIIMAIBHON CHITBI
TpyJa B pealbHYH NPOU3BOJAUTCIBHOCTh TPyJa 3aBHCHT OT XapakTepa
TOCIIOAICTBYIONIUX IPOU3BOJCTBCHHBIX  OTHOIICHWW, a TakKKe  BO3JICHCTBHUS
IOPUIUYECKUX U TOJUTUYSCKUX HWHCTUTYTOB. PeBoyronuum B pa3BUTHH
IPOU3BOAUTEIBHBIX CUIT (HEOTUTHIECKAsI, IPOMBITIICHHAS, HAYYHO -TeXHUUECKast)
3HAMEHYIOT KA4YeCTBEHHBIC JTalbl TOBBIMICHHUS POU3BOAUTEIIHBHOCTH TPY/IaA.

Ha s¢ddexTuBHOCTh TpyNOBOW NEATEIBHOCTH YEIOBEKa CYIIECTBEHHO BIIHSCT
PEXUM TpyZia M OTIbIXa. PallnoHAIBHBIM PEXHUMOM SIBIISIETCS] PEXKHM, MPH KOTOPOM
obecrieunBaeTCs BhICOKAs

POU3BOJUTEILHOCT TPyda W  YCTOWMYMBAsT pabOTOCIOCOOHOCTh 0e3
MPU3HAKOB YPE3MEPHOT0 YTOMIICHHUS B TCUCHHUE JUTHTEIHHOTO BPEMCHH.

[IpaBUIBHOCTH peXHMa Tpylda M OTAbIXa OIGHHBACTCSI Ha OCHOBE
MCCIIEIOBAHUS COCTOSIHUSA (PU3UOJOTHYECKUX (PYHKIIUIA YeTOBEKA U JUHAMUKH €r0
paborocrnocobHOCTH B Tporiecce padodero maHsA. Yem sddekTuBHEE PEKUM, TEM
JUTMTEIIPHEE  TEepUOJ  YCTOMYMBOM  pabOTOCIIOCOOHOCTH, KOpPOYE  IEPHUOMIBI
BpabaThIBAEMOCTH | CIajja padOTOCIIOCOOHOCTH.

Ha mpousBoacTBe uepemoBaHWE TMEPUOAOB TPyda W OTABIXA JTOCTUTACTCS

BBEJICHHEM OOCJICHHOTO MepephiBa B CEPENMHE padOouero MHA M KPATKOBPEMEHHBIX
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PErJIaMEHTUPOBAHHBIX MEPEPHIBOB, YCTAHABIMBAEMBIX C YYETOM JIMHAMUKHU
paboTOCTIOCOOHOCTH, TSIKECTU U HAMPSYKEHHOCTHU Tpya.

Tak npu paboTax, TpeOYIOMMX OONBIIOr0 HAPSIKEHUS U BHUMAHMUSI, OBICTPBIX
W TOYHBIX JIBIXKCHHH, IleJecoo0pa3Hbl 4acThle, HO KopoTkue (5-10-MuHyTHBIC)
nepepbiBbl. [lpu paboTax, CBA3aHHBIX CO 3HAYUTEIBHBIMH YCUJIUSMU U yYaCTHUEM
KPYNHBIX MBI, PEKOMEHIYIOTCS Oojiee peakue, HO mpojaospkurenabHbie (10-12-
MUHYTHbIE) TiepepbiBbl. Ilpu 0cob0 Tskenbix padoTax (Ky3HELbl, METaJIypry)
cieayer couetaTb pabory B TedeHwe 15-20 MUH ¢ OTIOBIXOM TOW K€
OPOJOJDKUTENbHOCTH. [ omnpeneneHus JIUTEIbHOCTH BPEMEHHM OTAbIXa BHYTPH
CMEHBI HCTOJIb3yeTcs (popmyra:

_ (PI®—®I10) *100%
e IJ[B., — ®IIO

rae: Ton - BpeMs OTObIXa B MPOIEHTAX K ONEPATUBHOMY BpPEMCHH
(ITMTETLHOCTH BCEX OTIEPAIINi B CMEHE),

P®II - paGouunii ¢puznogornyeckuil moxasareib, T.€. a0COJIOTHOE 3HAYEHUE
4acTOThI cepaeunbix cokpanienuii (UCC),

MO/I -MUHYTHBIH 00bEM JIbIXaHHUS,

M33 - MOILIIHOCTh 3HEPTO3aTpar.

®I10 - ¢puznonorndeckui mokaszarensb npu otasixe (a1t YCC 70 mun; M3
70 Bt: MO/] 8 1.),

[15B - MPEICIIbHO JOITyCTUMAs BeJIMYMHA CPETHECMEHHOTO
(U3MOTOTHIECKOTO TTOKA3aTelIsl.

Kpome pernmameHTHpyEeMBIX MEPEPHIBOB, CYIIECTBYIOT MHUKPOIAY3bl-
MEpEPBIBbl, BO3HUKAIOIIME CAMOIPOU3BOJIBHO MeEXay omnepanuiamu. OHu
MOJACPKUBAIOT ONMTHUMAJIbHBIA TeMIl pabOThl M BBICOKYIO PabOTOCTIOCOOHOCTH U
coctaBisroT 9-10% paboyero BpemeHH.

PaboTtocmocoOHOCT, ®  KU3HEACATCIBHOCTh OpraHu3Ma 3aBUCHUT OT
CyTOYHOTO pEeXHUMa TPyAa W OTABIXA, TO €CTh OT YePEIOBAHUS MEPUOJOB PaOOTHI,
OTIbIXa W CHAa. B COOTBETCTBHM C CYTOYHBIM IIUKIOM pPabOTOCTIOCOOHOCTH

HAUBBICIIMN YPOBEHb €€ OTMEYAETCS B YTPEHHUE U JTHEBHBIEC Yachl: ¢ 8 10 12 u ¢
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14 no 17. B BeuepHue yachl pabOTOCIOCOOHOCTh MOHUMKAETCS, AOCTUTAsT CBOETO
MUHAMyMa HOYBIO. OTH 3aKOHOMEPHOCTH  JOJDKHBI ~ YYHTBIBATHCA  IIPHU
OMpENIeICHU CMEHHOCTH pa0OThl, Hayaja M OKOHYaHHS pabOThl B CMEHax,
NEPEepHIBOB HAa OTABIX U COH. /IlnHAMuKa pabOTOCIOCOOHOCTH  H3MEHSETCS B
TEYCHHE HEACNNU: HauWBbICHIas pabOTOCTIOCOOHOCTh MPUXOAUTCS Ha 2-#, 3-U U
4-i1 nmeHp paboOTHI, B TMOCIEAYIONIME IHW OHA IMOHMIKaeTcs. B moHeaembHHUK
paboTOCTIOCOOHOCTh MOHMKEHA BCJIEICTBUE BpabaThIBAEMOCTH.

DneMeHTaMU palHMOHAIBHOTO pEeXUMa Tpylda U OTAbIXa sBJISETCS
IPOM3BOJICTBEHHAs] TUMHACTHKA, TMCUXodu3nonornueckas pasrpy3ka. B ocHoBe
NPOU3BOJCTBCHHOW  (HM3KYJIBTYpPBHI JICKHT (EHOMEH AaKTHBHOTO  OTJbBIXA,
onucanHbli MI.M. Ce4eHOBBIM: YTOMJICHHBIC MBIIIIBI JIYYIIe OTIBIXAIT IPH
paboTe ApYruX MBIMIEYHBIX TPYII. 3agadeii MpOM3BOACTBEHHOW (PU3KYIBTYPHI
SBIISIETCS. BO3OOHOBIIEHHWE paboyero cTepeoTna B Hadajge pabodyeil CMEeHBl |
COXpaHeHHe ero B TeueHue padouero mHs. C ITOH LENBIO TPUMEHSETCS BBOHAS
ruMHactuka (5-7 muH), QusKynbT-nay3sl (mo 5-10 muH 1-4 pasza B cMeHy) u
(bU3KyIbTYpHBIE MUHYTKH (2-3 MUH).

Jisi CHATHSL  yCTaJlOCTH W HEPBHO-TICUXOJOTMYECKOTO  HampsHKeHUS
UCIIOJIB3YIOTCS CHEIMaIbHO O000pYyI0BaHHBIE MIOMEILEHUS, rae s dext
MICUXOAMOIIMOHATIBHOM ~ Pa3Tpy3KH JTOCTHTAETCs 3a CYET MHTEphepa MOMEIICHUS,

(G YyHKIIMOHAIEHON MY3BIKH M IPYTHX (DAKTOPOB.
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SAKVIIOYEHUE

Cranpapr DVB-S2 paspabGorana u mnpenHasHaueHa JJIsi JOCTaBKH CITyKO
MHoromnporpamMHoro TB Bemanus wiu TBY B  4acToTHBIX JIHMana3oHax
¢ukcupoBanHoil u paauosemareabHot SAT cioyx6 (10,7...12,75 TTu) ¢ wux
HEIMOCPEICTBEHHBIM NPUEMOM Ha JOMAIlIHUE MHTETpalbHble TPUEMHHUKH -EKOJEPHI,
a TaK)Ke€ HAa MPUEMHUKHU, TOAKIIOUEHHbIE K cucTteMaM ¢ SAT komiekTuBHbIMU TB
antenHamu SMATV (Satellite Master Antenna TB), u cucrem KalGeIbHOTO
tenesuaeHus (CKT) npu nepBUYHOM U BTOPUYHOM pacnpeneneHusx nporpamm TB
Benlanus. B Hactosiee Bpems npaktudeckoe Bce nudporoe SAT TB Bemanue Ha
BCE IMSITh KOHTUHEHTOB OCYIIECTBIsACTCS 1o cTanaapty DVB-S.

B nanHoit paboTe paccMOTpEHbI BOIIPOCH CUCTEMbBI CITYTHUKOBOT'O BEIIAHUS B
crauapapre DVB-S2, crpykTypHas cxema CIHYTHUKOBOW CHCTEMBI MH(PPOBOIrO
TEJEBUICHUS, U JIETAJbHO OMMCAHO CTaHJapT CIyTHHKOBOro Bemanus DVB-S2; a
TakKe B paboTe pacCMOTPEHBI BOMPOCHI opranm3aruu npueMa HD-nudposbeix
TEJIEBU3MOHHBIX CUTHANIOB B popmaTe DVB-S2 uepe3 criyTHHUKOBbBIE KaHABI.

Paccmorpena  ocHOBHble —mapameTpbl  HD-1mMpoBBIX  TeNEeBM3MOHHBIX
CUT'HAJIOB, 0COOEHHOCTH (popMaTa TeJIeBUICHHE BHICOKON YETKOCTH.

Takxe  paccmorpensl  Bompockl 1o  BXXJ[,  coBepmeHcTBOBaHHME
TEXHOJOTUYECKOTO TMpoIlecca 3a CYET ONTUMHU3AIUU OCBEIICHHOCTH padodvero

MCCTa.
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