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OcuoBannbiil B centsiope 1993 roma eporneiickuii mpoext DVB o6benu-
HUJI 001eCTBEHHbIE U YacTHble opranusaiuu TB-ungycrpun. Ero nesibio
crasio cozmanue udposbix TB-caysk6 Ha 0CHOBe cTaHmapTa MudpPOBOTO
cxkarugas MPEG-2. B nactosiiee Bpems oH Bkiovaer cBbiie 200 opra-
HU3AIU, TPEICTABISIONNX 6ojiee 4eM 25 CTpaH.

[Ipunsareiit aABaanaTh Jiet Hazam, B 1994 rojy, cranjapT CiiyTHUKOBOTO
mudposoro tenesugenus (TB) DVB-S cranm Toukoii orcuérta MomeHTa
Hen30eKHOTO MEPexo/ia OT aHAJIOTOBOTO BEIAHUS K IIU(GPOBOMY. ITOMY
CII0COOCTBOBAJIM KAYECTBEHHO HOBBIE MOKA3ATENN HKCILTYyaTAIIHOHHBIX
XapakTepUucTuK 1uppoBbIX cucteM Bemmanusa. OJHUM U3 MOJOKUTENb-
HBIX MOMEHTOB BHEJ[PEHUS CUCTEMBI, TOMUMO TTOBBIIIEHUS TTPOITYCKHOM
CIIOCOOHOCTH KaHAJIOB CBSI3H, CTaJ (DAKTOP BO3MOKHOCTU TMOKOU MHTe-
rparuu MHGOPMAITMOHHBIX KAHAJIOB Tepe/laui JaHHbIX.

[lepenaua AMCKPETHBIX MU(POBLIX CUTHAJIOB BMECTO HETPEPBIBHBIX
AHAJIOTOBBIX MTO3BOJIMJIA HA MOPSIOK YBEJIUUYUTDh COOTHOIIICHINE TTapaMeT-
pa CUTHAJI/TIyM MPUEMOTIEPEAAIONINX CUCTEM, YTO 3HAUUTEIHHO YBEJU-
YIJIO0 YCTOMYMBOCTDH MpHEMA IporpaMM morpebutesieM. Mepapxuueckoe
MYJIBTUTJIEKCUPOBAHWE MCTOYHUKOB WH(MOPMAITUU JIATI0 BO3MOKHOCTD
JIETKO WHTETPUPOBATH B MOTOK TMEPEIaBAEMbIX JAHHBIX KAHAJIBI PAJINO-
Bemareabibix (PB) nporpamy, curnasisr TB-renerekcra u cyOTUTPOB.
Vcroib30BaHme CUCTEMBI CKATHSI 3BYKOBOTO COMTPOBOKACHISI TOOABUIIO
BO3MOKHOCTb TIepe/lauil BBICOKOKAYeCTBEHHOTO 3BYKOBOTO COIPOBOXK/IE-
HUs, 2 BADbUPOBAHUE B IMUPOKOM JIHANIA30HE CKOPOCTHU PE3YIBTUPYIOIIe-
TO TEepeaBaeMoOro MOTOKA — BO3MOXKHOCTb OPraHW3aIluy MYJIBTUS3bIU-
HOTO 3BYKOBOTO COTPOBOXAeHUS TB-mporpaMm.

Besien 3a crangaprom DVB-S 6bul B TOT JKe TOJl MPUHAT CTaHIAPT
mudposoro TB st kabesbhbix cereit DVB-C. HeckonbkumMu rogamu
mosske (3T0 OBLIO CBSI3aHO € OTCYTCTBUEM IMHUPOKOAOCTYITHOM 9JIEMEHT-
HOU 6asbl g [IOCTPOEHUS HPUEMHMKOB) ObLI HPUHAT CTaHAAPT /IS
acupuoro mudposoro TB-semanns DVB-T.

Bbicokas momexoycTONUYMBOCTh CHCTEM U TIOKa3aHHbIE Ha MPaKTH-
Ke MX BBICOKHE IKCIIyaTallMOHHBIE XapaKTEPUCTUKUA TIPUBEJIN K TOMY,
YTO B Havaje HBIHENTHETO ThicgueneTns ctanaapT DVB-T pomomHuics
creruduKanyei s opranusaiuu udpoBOro BelaHusa Ha MOOUJIbHbIE
npUEMHUKN 1 coToBble Tesedonbl B cranmapre DVB-H. Ilpu atom Ha
ocHoBe crangapra DVB-S 0bur paspabotan craHmaptT st uGPOBBIX
CIlyTHUKOBBIX cucteM cOopa HoBocteir DVB-DSNG.
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Ha ocnoBe omnbiTa akcmryatannu cucreM ctaraapta DV B nepsoro mo-
KOJICHUsI B TIPOIIJIOM JICCATUICTHN OB CO3aHbl CTAHAAPTBI BTOPOTO
nokoserna DVB-C2, DVB-S2 u DVB-T2. 91t cucremsl nMeoT Oosee
BBICOKME TEXHUKO-IKCILTyaTAI[MOHHbBIE XapaKTePUCTUKHU, 110 CPABHEHUIO
C TIPEAIIECTBYIONUMHU CUCTEMaMU, U aKTUBHO BHENPSIIOTCS B chepy Be-
nmanus. HecMoTpst Ha TO YTO OHU, TOMUMO BCETO, TIPEAOCTABIISIOT OO -
HUTEJIBHBIEC BOBMOKHOCTH (K TIPUMEPY, TPEI0CTaBICHUE NHTEPAKTUBHBIX
YCJIyT), UX BHEAPEHHUE CIEePKUBAET Psiji CyOhEKTUBHBIX (PaKTOPOB.

HemaioBaskHBIM SIBJISIETCST TO, YTO B HAJUYUU y TIOTPEOUTENST MMe-
eTcsl OTPOMHENTINIA TTapK MPUEMHUKOB, MO3BOJISIONINX MPUHUMATH MPO-
rpaMMBbl, TiepelaBaeMble TI0 CTaHJapTaM CcTaporo mnokojeHus. [loatomy
Mepexo/l Ha BellfaHue 10 HOBBIM CTaHIaPTaM TIPOJIJIUTCS ellé JOCTATOUHO
JUTATEJILHOE BPEMs.

Ecim ananmmsupoBaTh achekTbl mepexoia oT crangapra DVB-S
Kk DVB-S2, T0 MOKHO OBITH YBEPEHHBIM, UTO OH TIPOUCXOAUT JUHAMUY-
HO BBHJLy TOTO, YTO CaM BellaTesib 3aMHTEPECOBAH B TAHHOM JIEHCTBUN.
CranapT BTOPOTO TOKOJICHUST TIPe/iaraeT OOJBINYI0 MPOMYCKHYIO CIIO-
COGHOCTH apPEHyEeMOro CIyTHUKOBOTO KaHaJa, Y4TO ITO3BOJISIET Bella-
TeJII0 TIPW HEM3MEHHOU apeHHOI TaTe 3a TPAaHCIOHIAEPHbIE EMKOCTH
CIlyTHHUKA TIepeiaTh uepe3 Hero Gouiblinuii 00béM nHbopmMarwm. IToatomy
3aYaCTyr0 Bellaresib aKIHO3HO OCYIIECTBISIET TOTPEOUTENIO JIBTOTHYIO
3aMEHYy CTapbiX MPUEMHIKOB HA HOBBIE TTI0 CHUKEHHBIM T[CHAM.

Heckosbko mHaue 06CTOUT 0 B MPOIlECCe MEPEXojia OT cTaHgapTa
DVB-T k DVB-T2. CaepsxuBaiomum (hakTOpoOM 3/IECh SABJISIETCS CJIOK-
HOCTD TMOJIYYEeHUS MOCTABITUKOM KOHTEHTa WH(MOPMAIUN JIUIIEH3WH Ha
1 poBoe Belanme, a TakkKe JOCTATOYHO BBICOKHE CTOMMOCTH TIepe/iaio-
mero oOGOPYAOBAHUST U €ro MoJepHU3alni. KpoMe aToro, Tak e He-
00X0IMMO, KaK W B MPEABIAYINEM CJydYae, YUUThIBATh Hajnune y abo-
HEHTOB 00JIbIIOTO KoJrmuecTBa mpuéMunkos DVB-T. TToatomy Bemaresib
3aYacTyr0 BEIET MapalieJIbHOE BEIlaHWe HAa OJHOM KaHaje 1Mo 000MM
crargapraMm. (K mpumMepy, Ha MOMeHT HamucaHust KHUTH B MockBe Be-
M[aHWe TIEPBOTO MYJBTUIIEKCA BEAETCS B JIBYX CTAHAApPTaX, MO3BOJSS
HCIIOJTb30BaTh JIJIs1 IPpUéMa crapble upPOBbIe TPUEMHUKMN. )

[Tepexon ot cranmapra DVB-C na crangapt DVB-C2 ocioxuén
KaK HaJmareM OOJIBIIOTO KOJIMYeCTBAa MPUEMHUKOB CTapOro CTaHIapTa
y abOHEHTOB, TaK U OTPOMHON HEOCBOEHHON EMKOCTBIO CYIIECTBYIOIINX
B HAJIMYMHU y KabeJbHOTO OTlepaTopa KaHaIbHBIX éMKocTell. 1o 1aHHBIM
aBTopa, B Poccun B Hacrosiiiiee Bpemst B ctangapre DVB-C2 ne Bermaer
HU O/INH KaGesbHbBII OIlepaTop, U MOBAJIBHBII MEPEXo/l K JaHHOMY CTaH-
napty B Oikaiiiiee TSTHICTHE He TIPEABUIUTCS.
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Kax moxHO BuneTh, B Poccuu mporiecc mepexo/ia BellaHUs 10 CTaH-
mapram DVB BTOporo mokosieHust OyaeT MPOUCXOIUTD ellé He OJ[H IO,
ITpu aToM OyzeT aKTyaeH BOPOC U3YUECHUST OCHOB M IIPUHIIUATIA PaOOThI
crarnaptoB DV B nepBoro nokosienus. Ilpu aT0M, HECOMHEHHO, CIEyeT
YYeCTh TO, YTO CTAHAAPTHI BTOPOTO TOKOJEHWS C(HOPMYIMPOBAHBI TO-
JMOOHO UX TIPEIIIeCTBEHHIKAM 1 TIPUHITUATIBI (DYHKITMOHATBHOTO TOCTPOE-
HUST 000PYIOBaHUS HA UX OCHOBE CXOJKH.

[lanHast MoHOTpaUs SBISAETCS JOBOJBHO TOJHBIM M MCUEPITBIBAIO-
MMM ONHUCAaHWEM OCHOBHBIX cTaHmaptoB DVB mepBoro mnoxoJieHus,
OCHOBaHHBIM Ha TOYHOM TiepeBosie ctanaaptoB ETSI. Kaura mosBossiet
MOJIYYUTh TOYHOE TOHMMAaHWE TIPOIecCOB (POPMUPOBAHUS CUTHAIOB U MX
06paTHOro MPeo6Pa3OBAHNS, YTO AT BO3MOKHOCTD IITUPOKO TPUMEHSIThH
MoJIydeHHbIe 3HAHUS Ha TIpaKkThKe. B mporiecce mepeBojia OPUTHHAIOB
myGJIMKYEeMOTO MaTepraia aBTop CTapacst MAaKCUMAJIbHO MIUHUMU3UPO-
BaTh MCIOJb30BAHNE TEXHUYECKUX HEOJOTU3MOB, UCTIONIb3YST UX BIIOJHE
JOCTYITHBIC JIJIST YIOTPEOTECHNST U HE3aCTysKEHHO 3a0BITIC PYCCKOSI3bIU-
HbI€ 9KBUBAJICHTBIL.

Kawra npegrazHaveHa Jjis MMPOKOTO KPyTa CHEIUaIncToB B chepe
UG POBOTO TEJIEBUICHNS W PAJAVOBEIIAHNS, TTPOTPAMMKICTOB, 3aHUMAIO-
IIUXCST CO3MAHNEM TIPOTPAMMHOTO 00eCTICUEHS JIJIsT TIPUEMHIKOB CTaH-
naptoB DVB, a Takike CTy/neHTOB palmOTEXHUYECKNUX CIIENaTbHOCTEN
yueOHBIX 3aBEIEHUH PaHOTEXHUUECKOTO TTPODUIISL.

Bce 0T3bIBBI, 3aMeUaHUsT W TOKEJaHUs, a Takke WHopManumo o6
OOHAPY/KEHHBIX B KHHUIE€ HETOYHOCTSIX aBTOP TPOCUT HAIPABJIATH IO
e-mail: boss@dvb.com.ru.

C HaWJIydIIuMy TOKETaHUSIMI!
Bacummit ®énopos



COKPALLEHUNA
e

B kHUre ncnosb3yoTes caeayole Hanboee 4acTo NpUMEHsIEMbIe CO-
KpallleHHsT:

ACI (Adjacent Channel Interference) — wunTepdepeHIUsa MeEKIY
CMEXXHBIMY KaHAJAMU.

AWGN (Additive White Gaussian Noise) — COBOKyIHbIII OeJblil
rayccoB IIyM.

BAT (Bouquet Association Table) — tabiuia o6beauHenns Kjiac-
TEPOB.

BB (Base Band) — 1osioca MOmyJIMpyIOIInX 4acToT.

BCH (Bose—Chaudhuri-Hocquenghem code) — xox Boysa—Yoya-
Xypu—XOKBHHIeMa.

BER (Bit Error Ratio) — BepossiTHOCTb OIIMOKU Ha OMWT.

BSS (Broadcast Satellite Service) — paagnoBeraTebHbIe CILy THUKO-
Boie cays:k6b1 (PBCC) B auamasonax 11,7...12,5 I'T.

BW (Band Width) — nosoca nponyckanusl.

CA (Condition Access) — yCJIOBHBIi JOCTYIL

CAT (Condition Access Table) — Tabiuma yciIoBHOrO HOCTyIIA.

CCI (Co-Channel Interference) — unrepdepeHIns MexXLy COBMeE-
MIEHHBIMU KaHAJIAMU.

CPCM (Content Protection Copy Management) — cucrema yrpas-
JIEHUs 3aNUThl KOMUI COepKUMOTO (KOHTEHTA).

DBPSK (Differential Binary Phase Shift Keying) — auddepen-
1uasabHas aBonuHas dasosast MmanumnyJsiiust (JJJDM).

DFT (Discrete Fourier Transform) — auckperHoe mpeobpa3oBanue
Dypoe (JI1D).

DIT (Discontinuity Information Table) — TaGauua undopmaiymn
HEO/IHOPOTHOCTH.

DTH (Direct To Home) — HemnocpenctBeHHoe cryTHUKOBoe TB-
Bentanue (HTB).

DTS (Digital Theater System) — nudposas cucrema I IeMOH-
cTparyy 1udpoBbIX (GOHOrPAMM B KUHOTEATPAX CUHXPOHHO € (PUIBMO-
KOTIHSIMH.

DTVC (Digital Television by Cable) — nudposoe kaGenbnoe TB.

DVB (Digital Video Broadcasting) — unudposoe semanue TB-cur-
HasoB. Crangaprel ETSI nns nudposoro TB-Bemanus.

DVB-C (DVB-Cable) — uudposoe xabenproe TB-semanue cra-
napta DVB.
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DVB Group — rpynma (cBbre 200 opranusaruii u3 23 ctpan), mpu-
HSIBINAS CIEIM(UKAINIO TTepelaudl KabeJbHOTO, HA3eMHOTO U CITy THUKO-
Boro (DVB-S) nudpoBoro BemaHUs HA OCHOBE MEKIYHAPOJHOTO CTaH-
napra MPEG. Crenudukanus DVB onobpena ETSI.

DVB-H (DVB-Handheld) — uudposoe apupHoe BemaHue ¢ upu-
éMOM Ha mepeMelnanmuxcs obbekrax crangapra DVB,

DVB-S (DVB-Satellite) — uudposoe cryraukoBoe TB-emianue
craugapra DVB. Crangapt ETSI nis mudpoBoro cnyTHIKOBOTO Bellia-
uus. [pumensiores QPSK-monynsaimm (MaHUyISIAN) HECYIIel Kak
HanboJee pUeMJIeMbIe JIJIsl CITy THUKOBBIX KAHAJIOB TE€Pelauil CUTHAJIOB.

DVB-T (DVB-Terrestrial) — nudposoe adpupnoe (Hazemuoe) TB-se-
nmranue ctagaprta DVB.

EDTV (Enhanced Definition TeleVision) — TB yuyuriennoii (1o-
BBINIIEHHOW ) YE€TKOCTH.

EIRP (Equivalent Isotropic Radiated Power) — akBuBajieHTHast U30-
TpomHast uasydaemas MoinmHocth (DUMM). Xapakrepusyer ypoBeHb
mepesIaBaeMoro CUTHaIA B KOHKPETHOW TOUKe TTpUéMa.

EIT (Event Information Table) — ta6iiia uHbopmaluu smusoa.

EMM (Entitlement Management Message) — coo0liieHue yrpasie-
HUS YCJIOBHBIM JIOCTYIIOM, TIpEIHa3HaueHHOE JJist pabOThI IEK0Iepa, BOC-
CTaHABJIMBAOIIETO CKPEMOJUPOBAHHBIII CUTHAJ TJIATHOM TIPOrPAMMBbIL.

EPG (Electronic Programme Guide) — 5/eKTPOHHBII HaBUTraTop
IPOTPAMMBI.

ES (Elementary Stream) — sieMeHTapHbIE MOTOKH TIPOTPaMM U WH-
opmanmm cranpapra MPEG.

FDM (Frequency Division Multiplex) — MHOXecTBO Hecymux Ha
Tpancronzep. Heckoapko KaHAIOB, TepeaaBaeMbiX 4epe3 OIUH TPAHC-
MOHJIEP, MOLYJIUPYIOT KQKABII OMHY U3 HECKOJBKUX HECYIIUX, JIEKAIIUX
B TI0JIOCE TIPOIMTYCKAHUS JAHHOTO TPAHCIIOHIEPA.

FEC (Forward Error Correction) — ajropuTmbl [OUCKA U KOPPEK-
n (UcrpasieHust) omu6ok. [IpeHasHAYEHbI [JIsT YMEHbBIIEHUS MCKa-
skeHuit (apreakToB) TPUHIMAEMBIX CUTHAJIOB.

FFT (Fast Fourier Transform) — 6bictpoe mpeoGpasoBatrne Dypbe
(BI1D).

FIFO (First-In, First-Out shift register) — kackagupoBaHHbIIT perucTp
CTEKOBOTO THIMA. [[aHHbIE, IPUXO/IIIE Ha BXOJ TIOJI00HOTO PETHUCTPa, ITPo-
XO[ISAT Y€PEe3 HETO 10 MPUHITUITY «IIEPBBII TPUIIET — TIEPBBIM BBIIIE>.

FIR (Finite Impulse Response) — KOHEUHBIN MMITYJIbCHBIH OTKJIUK.

FSS (Fixed Satellite Service) — ¢ukcupoBaHHbBIE CIIYTHUKOBBIE
caysx6er (DCC) B pnamasonax 10,7..11,7 u 12,5..12,75 T'Tu.
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FTA (Free-To-Air) — cBOGOHO BellfaeMblie CJTy;KObI UJIH TPOTPAMMBI.
HEX (Hexadecimal notation) — necTHazaTepraHoe Ipe/icTaBIeHue.
HDTV (High Definition Television) — TB BbiCOKOiI YéTKOCTH.

IF (Intermediate Frequency) — npoMesKyTOYHas 4acToOTa.

IFFT (Inverse Fast Fourier Transform) — oGparnoe ObicTpoe mpe-
obpaszosanne Dypbe.

IMUX (Input Multiplexer — Filter) — BxozxHOH (GUIBTP-MYyJIbTH-
TLTEKCOP.

HP (High Priority bit stream) — BBICOKOTIPHOPUTETHBIN TOTOK O1-
TOB.

IRD (Integrated Receiver Decoder) — wHTerpupoBaHHbII TTPUEM-
HUK-7ekomep (pecusep).

LDTV (Limited Definition TeleVision) — TB orpanudeHHOll 4ért-
KOCTU.

LP (Low Priority bit stream) — HU3KOTIPHOPUTETHBII TTOTOK GUTOB.

LSB (Least Significant Bit) — HauMeHbIINI 3HaUANUil GUT B TIEpe-
JlaBaeMoi 4epes KaHal CBA3U HU(POBOI MOCIeA0BATENbHOCTH (OOBIYHO
MepeaéTcst MOCTETHIM ).

MCPC (Multi Channel Per Carrier) — MHOKeCTBO IpPOTpaMM Ha
OJTHON HecyTIe.

MFN (Multi-Frequency Network) — MHOrouacToTHbBIE MepeIaIne
TB-cern.

MPEG (Moving Pictures Experts Group) — noakomuter ISO, 3a-
HUMAIOIIHUICS BOMPOCAMU Pa3pabOTKU aJTOPUTMOB CKATUST U MYJIBTU-
MJIEKCUPOBAHUS OIU(MDPOBAHHBIX BUJIECO- W 3BYKOBBIX CUTHAJIOB.

MPEG-2 — cranzpapt ISO, npesnasHadyeHHbIi 7151 ckaTs (KOMITpec-
cun) TB-curnasioB m 3ByKOBOTO COTIPOBOKAEHUST PA3JIMUYHOTO KadecTBa
C HUCIIOJIb30BaHUEM HI/I(prBbIX METO/IOB 1 aJITOPUTMOB. Mmeer BO3MOK-
HOCTDb PETYJTUPOBKHU KOA(DhUIIMEHTa CIKATHUS.

MSB (Most Significant Bit) — Haubosbmii 3HaUaNil OGUT B TIEpe-
JlaBaeMoil 4epes KaHal CBA3U LU(POBOI MOCIeA0BATENbHOCTH (OOBIYHO
mepesacTcs TEPBBIM).

MUX (Multiplex) — myssrumniekcupoBatue, yijOTHEHIE.

NICAM (Near-Instantaneous Companded Audio Multiplex) — pas-
HOBUIHOCTDH ITU(DPOBOII KOMIIPECCUU 3BYKA.

NIT (Network Information Table) — ta6iia cereBoit nHGOPMAITHL.

NTSC (National Television Systems Committee) — mepsas aHa-
JIOTOBasi CHCTEMa Iepefadll IBETHOTO u3o0paskeHust ¢opmarta 4:3
(525 ¢TpOK), UCTIO/B3YOIIAs KBaJPaTyPHO-MOLYIUPOBAHHYIO IBETOBYIO
AM-nioHECyTITYTO.
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NVOD (Near Video On Demand) — Bueo 1mouTtu 1o TpebGOBaHMUIO.

OBO (Output Back Off) — 1oTepu BBHIXOAHON MOILIHOCTH.

OCT (Octal notation) — BocbMepUYHOE TIPEACTABIEHMUE.

OFDM (Orthogonal Frequency Division Multiplexing) — mynbru-
IJIEKCUPOBAHUE C OPTOTOHAJIBHBIM YACTOTHBIM Pas/iesIeHIeM KaHAJIOB.

OMUX (Output Multiplexer — Filter) — BbIxomHOU (DUIBTP-MYJIb-
THUILTIEKCOP.

OSD (On-Screen Display) — BoiBosiMble Ha 9kpaH TB MeHt0 ypas-
Jerns ¥ nHGOPMAIKS O MapaMeTpax MPUHIMAEMbIX KaHAJOB.

P (Puncturing) — npoOuBaHue, BbIKAJIbIBAHIE.

PES (Packetized Elementary Stream) — makeTUsupoBaHHbBIH 3ire-
MEHTapHBIN MOTOK mporpamMM 1 uH(popMmaruu craigapra MPEG.

PAL (Phased Alternate Line) — anajorosas cucrema Iepejgadu
[[BeTHOTO M300paskeHust hopmara 4:3 (625 CTPOK), UCIOIb3YIOIIasT KBaJl-
parypHoO-MOayInpoBanHyio AM-mogHecyyio ¢ depemoBaHueM (hasbl
KPACHOTO I[BETOPA3HOCTHOTO CUTHAJA B COCEAHUX CTPOKax. SBisiercs
caMO¥ pacrpoCcTpaHEHHON aHAJIOTOBOW CHUCTEMOU B MUDE.

PAT (Program Association Table) — TaGsuia oObeHEHNS TIPO-
IPaMMBbl.

PDH (Plesiochronous Digital Hierarchy) — miesunoxpontas -
pOBast Hepapxusl.

PS (Program Stream) — notox mporpamm ctangapra MPEG.

PID (Packet IDientifir) — uzentndukatop nakera TpaHCIIOPTHOTO
notoka TS. fBisiercst 13-pas3psiiHbIM JIBOUYHBIM YUCJIOM ¥ MOJKET TPU-
Humarhb 3uadenus B npegenax 0-8191 (0x00-0x1FFF), onpenensier Tun
JMAHHBIX BHYTPH TakeTa (BHUIeo, 3BYK U T. A.). PID B nmnamasone 0-31
(0x00—0x1F) comepskut cucTeMHbie TaGJIIIbL.

PMT (Program Map Table) — tabuuiia cTpyKTypbl TIPOTPaMMBbI.

PSI (Program Specific Information) — nHbopmaIus onpeaeieHust
MIPOTPAMMBI.

PSK (Phase Shift Keying) — daszosasg MaHumyasius.

PRBS (Pseudo Random Binary Sequence) — riceBioc/ydaiinast
JBOUYHAST TIOCJIE0BATENHLHOCTD.

QAM (Quadrature Amplitude Modulation) — kBagpaTypHast aMILIH-
TYIHAST MOJLYJISITIHSL.

QEF (Quasi-Error-Free) — kBasu6esonmmbounsiii mpuém. [lepemaya
uHGOPMAIMK ¢ YPOBHEM ONIMOOK, HE MPEBBIMIANINM 33[aHHOTO Tpa-
HUYHOTO 3HAYEHWSI.

QPSK (Quaternary PSK) — kBazparypras dazoBass MaHUITYISTIHUA.

R (Randomized sequence) — ciydaiiHast MOCTIEI0BATEIBHOCTD.
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RF (Radio Frequency) — pajanouacrora.

RS (Reed-Solomon) — oz Puzia-Cosomona.

RST (Running Status Table) — tabiuia craTyca UCIOTHEHMSL.

SCPC (Single Carrier Per Channel) — oxxa mporpamMa Ha OHOIT
HeCyTIen.

SDT (Service Description Table) — Tabsuia onvcanus ciysKObI.

SDTV (Standard Definition TeleVision) — TB cranzapTHOil 4ér-
KOCTUL.

SECAM (SEequentiel Couleur A Memoire) — aHajoroBast cucreMa
nepejayn 1BETHOro uaoOpaxenus Qopmara 4:3 (625 cTPOK), UCIHOJIb-
3yIOIIast YaCTOTHO-MO/LYJIUPOBAaHHbIE I[BETOBbIE TIOAHECYIINE, YEPEAYIO-
IIHECsT Yepe3 CTPOKY. SABJISIETCS caMOi TIOMEXO0YCTONYNBON aHATOTOBOI
CHUCTEMOU B MUpeE.

SFEN (Single Frequency Network) — ogHOYacTOTHbBIE MepeIaOIIne
TB-cern.

SI (Service Information) — cepsucHas (cayskeOHasT) HHGOPMAIIHSL.

SIT (Selection Information Table) — raGiuna BeiOupaemoii unop-
Marnm.

SMATV (Satellite Master Antenna Television) — cucrema crmyTHU-
KOoBOT0 TB KOJJIEKTUBHOTO MOJIb30BaHMUSL.

SMI (Storage Media Interoperability) — coBMecTMOCTD ¢ HAKOITH-
TEJISIMU JTAHHBIX.

ST (Stuffing Table) — ypasauBatouas tabiuiia.

TBD (To Be Defined) — 6biTh ompeieiéHHbBIM.

TDM (Time Division Multiplex) — oxHa HecyIast Ha TPaHCIIOHIEP.
OO6muii TOTOK, OOBIYHO COAEPIKAIINN HECKOJBKO MHUMPOBBIX KaHAJIOB,
nepeaBaeMbIX depes OJUH TPAHCIOH/EP, MOLYJUPYET OJHY HECYIIYIO,
JICJKAIIYIO B MOJIOCE TIPOIYCKaHUsI JaHHOTO TPAHCIIOHEPA.

TDT (Time and Data Table) — tabiuiia BpeMeHU U JaThL.

TOT (Time Offset Table) — rtaGiuia cMmeleHUsT BpeMEHH.

TPS (Transmission Parameter Signalling) — uHbopmaius o mapa-
MeTpax Tepeiau.

TS (Transport Stream) — TpaHCTIOPTHBII TTOTOK [2].

TV (Television) — Tenesugenne, TB.

TWTA (Traveling Wave Tube Amplifier) — ycuimrens wa mamie
6erymeii BosiHbl (JIBB).

UHF (Ultra-High Frequency) — oueHb BbICOKHE 4acTOThl, JIMB-
nuamaszon T B-Bemanusd.

VHF (Very-High Frequency) — oueHb BbiCOKHE 4acToThl, MB-nua-
na3oH TB-semnanus.



TNABA CTPAHMUA

1 CtaHpaapT CNyTHUKOBOIO
undposoro TB ETSI EN
300 421 V1.1.2 (DVB-S)

2 CraHpgapT kabenbHOro ungposoro TB 36
ETSI EN 300 429V1.2.1 (DVB-C)

3 CrangapTt apupHOro Ha3emMHoro umdposoro 47
TB ETSI EN 300 744 V1.6.1 (DVB-T)

4 CraHgapT Ha3eMHOro MobuabHOro 98
umndpposoro TB (DVB-H, npunoxeHue
ctangapta ETSI EN 300 744 V1.6.1)

5 Cranpapt ETSIEN 301 210V1.1.1 113
(DVB-DSNG)
6 CranpgapTt cneuydukaumm noTOKOB 141

cepsucHom nidopmaumm ETSI EN 300 468
V1.9.1 (DVB-SI)

7 CraHpapT nepegaym merakagpos 290
anst cuHxpoHunsaumn DVB SFN-ceTtun
ETSITS 101 191V1.4.1




18 CTAHZAPT CIYTHVWKOBOIO LiNdPOBOIO TB ETSI EN 300 421 V1.1.2(DVB-S)

1.1. MCTOEI/ISI co3paHuvsa CTaHp,aBTa

B 80-x romax CIyTHUKOBBIE CUCTEMBI CBSI3U MPeIHA3HAYATUCH JIJIST pac-
Mpe/IeIUTETbHBIX 1[eJIell 110 PacIpOCTPAHEHUIO TIPOTPAMM HECKOJIbKUX
HAIMOHAJILHBIX TOCYZIAPCTBEHHBIX TPOTpaMM KPYITHBIX cTpaH. [losiBie-
Hue Hepoporux npuémuukoB CTB-mporpamm mpuBesio K Havyasy aHa-
JIOTOBOTO BelaHMs B paMKax I[IPOrpaMM HeIOCPeICTBEHHOIO BelaHMs
(HTB) — DTH (Direct-To-Home). HoBatopoMm B faHHO# 06JacTi cTa-
Jla eBpoIieiickasd dacTHasd Kommanusg SES. ITOT MOMEHT cTaj OTIpaB-
HOW TOYKOW aKTWBHON JIETEHTPATN3AIINT ¥ KOMMEPITHATU3AIINT CEKTOpa
CTB-Bemanus. BriocjieicTBUY 1OIaBJISIONIAS /I0JISI PIHKA TAHHBIX YCIIYT
nepelia U3 rocyJJapCTBEHHOI0 CeKTOpa YKOHOMUKH B YAaCTHBIN CEKTOP.

Panee nepesaya u mpuémM CUTHAJIOB HA CITyTHUKHU U C HUX OCYIIECTB-
JISITUCH € TIOMOIIBIO OYeHb GOJBINTNX TapaboIMIecKUX aHTeHH, Yeil [ua-
MeTp mpeBbIias Tpu Metpa. B mporpamve ASTRA kommanmm SES, Ha-
yapmieil Bemranue co ciuyTHuka ASTRA1A, npumensuiich HeGoJbIITE
napaboJiiyecKie aHTEHHbI AnaMeTpoM Bcero 60 M.

Bemanue 1npousBoanioch B aHAJIOTOBOM BHJE IYTEM YaCcTOTHON
MOJYJIAIIMM Hecyllell TpaHCIIOH/epa KOMIIEKCHBIM BHICOCHUTHAJIOM,
VIJIOTHEHHBIM MO/IyJIMPOBAHHBIMU TI0 YaCTOTE CUTHAJIAMU 3BYKOBOTO CO-
npoBoxkaeHus. IIpu atom 1060l sKuTeap 3amnagHoil EBpombl momydmn
BO3MOKHOCTH TPUHUMATh CUTHAJIBI 16 TeIeBU3MOHHBIX W MHOKECTBA
pazuoBemaTebHbIX porpamm (¢ FM-kadectBom).

B TOoT MOMEHT cJ10KUIACh TEH/IEHIMS MHTEHCUBHOIO yBEJIWYEHUsI KO-
JIMYECTBA CITyTHUKOB HA OPOUTAJIBHBIX TO3MIIUSAX M KOJMYECTBA TPAHC-
MOHIEPOB Ha MX GopTy. HO CIyTHUKOBBIE OTEPaTOPBI HE MOTJIH CIIPABUThH-
CS1 C YBEJIMIMBAIOTINMCST CITPOCOM Ha apeH/ly CIIyTHUKOBBIX KaHaIoB. Bos-
pociie scTeTrudeckue moTpeGHOCTH Tee3puTesiell TpeboBan HOIbIEro
KoJIMyecTBa ToJiydaeMoil nHgopMalmu. Bmecte ¢ aTUM TOJYyYMIIO pas-
BUTHe HarpasseHue npuMeHerus cucrtem TIIY (TB noseinenHol 4€TKO-
ctu) u TBY (TB BbicOKoIT Y4ETKOCTH), UTO CKA3AJI0Ch HA AAJIbHENUIINX HC-
CJIEJIOBAHUSAX B 00J1aCTU Pa3pabOTKU U MPUHSTHS HOBBIX T B-cTaHAapTOB.

B navasie 90-x rozioB mpoIioro Beka HHTEHCUBHOE pa3BUTHe UG PO-
BBIX METOZOB 0OPabOTKKM CUTHAJIOB B KOPHE PEIIIJIO 9TOT BOIIPOC, pe-
3YJIBTATOM Y€ro CTajio ocHoBanue Koucopitmyma DVB, kotoperii 15 aB-
rycta 1994 rona npunsan crangapt DVB-S [1] g nepenaun TB- u PB-
MporpaMM 4epe3 CITyTHUKOBbIE TPAaHCIOHIEPbl B U(GPOBOM Buje. ITO
MIPUBEJIO K BO3MOKHOCTH TPAHCIMPOBATH Yepe3 TPAHCIIOHIEP BMECTO O71-
HOTO aHAJIOTOBOTO KaHaJIa JI0 JiecaTKa HU(POBbIX 1porpamm. Kosmuect-
BO PETPAHCIUPYEMBIX ITPOTPAMM BO3POCJO TIPU 3TOM B HECKOJBKO pas.
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B macrosimee Bpemss B CTB TpaHCadIus aHAJIOTOBBIX IPOrPaMM
MPAKTUYECKU He BeAETCs. ECTECTBEHHO, YTO TPHUHIUIBL 00paboTKU
MPUHUMAEMbIX AHAJOTOBBIX M IM(MPOBBIX MPOrpaMM IOJHOCTBIO Pas-
JgHEL. [IPUHIUTHATEHO HOBBIMU SIBJISTIOTCST YCTPOUCTBO M paboTa Kak
nudposbix CTB-nepematunkos, Tak u npuéMunkos. 31 mas 1998 rozxa
Obuia puHsiTa okoHuYaresnbHas Bepeust (V1.1.2) eBpormeiickoro crangap-
ta DVB-S, zeiictByioinas B HacTosiiee BpeMs U MPeJICTABIEHHAS JlaJiee.

Hactosgmas rsiaBa onuceiBaet crangapt DVB-S moxymsiimm u koim-
pyIoIlieil CUCTeMBbI CITyTHUKOBOTO KaHaja (Jlajiee MCIOIb3yeTCsl PaBHO-
3HayHoe obosHauyeHue «cucrema DVB-S») mias ciryrHukoBoro mudpo-
Boro MHoromnporpaMmmuoro TB u teneBunenuss TBY ¢ Bbicokoit paspe-
maromeii criocobrocteio HDTV (High Definition Television). Yeayru
WCIIONIB3YIOTCS JI7ISI OCHOBHOTO M BTOPUYHOTO PACIIPEIe/ICHUS TIPOTPAMM
B (pukcupoBanHbix cryTHUKOBBIX cay:kOax MCC (FSS — Fixed Satellite
Service) 1 paguoBeNIaTeNbHbIX CIYTHUKOBBIX ciy:kOax PBCC (BSS —
Broadcast Satellite Services). OcHoBHOE HazHAUYEHUE CUCTEMBI — IIPEO-
craBienune ycayru HTB st abOHEHTOB, UMEIOIUX WHTETPUPOBAHHBIN
npuémuuk-pecuep (IRD — Integrated Receiver Decoder), a takxke
M0JIb30BATEJISIM CUCTEM CIIyTHUKOBOTO TB KOJIJIEKTUBHOTO MOJIb30BAHUS
(SMATV - Satellite Master Antenna TeleVision) u cTaHIUsAM TOJIOB-
HBIX Y3JI0B Ka0eJbHOTO TEJIECBUACHNSI, C IEPEMOIYJISIIINEH B CTAHAAPThI
kabesproro TB DVB-C (riaBa 2), a takske DVB-C2.

Cucrema ucrosb3yeTr yeTBepuuHyio ¢dazoByio MaHumyssnio QPSK
(Quaternary Phase Shift Keying) B coueTaHuu co cBI3aHHOI CHCTEMOIL
3aIUTBI, OCHOBAaHHON Ha KACKa[HO MCIOJHb3yEeMbIX CBEPTOUHOM KOJZEPE
u Kojepe ykopoueHHoro koja Puma-Cosomona (RS — Reed-Solomon).
Hanee B Hacrosmeil kaure QPSK-manunyasiusa Oyaer UMeHOBAThCS
YCTOSIBIIUMCS B TIpakTuke TepMuaoM — QPSK-momysrsaims.

Cucrema DV B-S noaxoauT 715 NCTIOJIb30BaHUS B PA3JIMIHBIX TOJIOCAX
MPOITYCKaHUS CITyTHUKOBBIX TpaHcrnouaepos (C-, Ka-, Ku-ananazonax).
[Ipu atom cucreMoii obecriedeHa COBMECTMOCTh CO CTAHAAPTOM CTPYK-
TYpbl Ilepeladyd U CUHXPOHM3ALUU MYJIBTUIJIEKCHPOBAHHOIO I1aKeTa
cKaThIX (KoMIpeccupoBaHHbiX) TB-curHamoB m306paskeHUsT U 3BYKO-
Boro cornpoBoxaeHuss MPEG-2 [2] B eaunbIll TpaHCTOPTHBIN MTOTOK TS
(Transport Stream). ['M6KOCTh M3MEHEHUs] TAPAMETPOB MYJIBTUILIEK-
CUPOBaHU IIaKeTa [103BOJISAET MCIOJIBL30BaTh I1apaMeTpbl KaHaja Iepe-
Jladul KO MHOJKECTBY CepBUCHBIX KoHurypanuii TB-mepenay, Briaovas
UCIIOJIb30BaHUE MHOTOKAHAILHOTO 3BYKa W MHMDOPMAIUOHHBIX CJIYKO.
Bce xkoMmIioHeHTBHI cepBUCHON MHGMOPMAIMU MYJIBTUIIJICKCUPOBAHBI 110
BpeMenHomy Oasucy TDM (Time Division Multiplexed) na emmHoit
G poBoi HecymIeH.
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Hacrogmas rinaBa j1aéT:

npescTaBieHe 06 o6IeM OMMCAaHUU CHCTEMBI JIJISI CITYTHUKOBOMN
nepenayu 1mudposoro TB;

oTipe/iesisIeT OIIcaHue IUMPOBOTO MOAYIUPOBAHHOTO CUTHAJA /TSI
obecIieueHrsI COBMECTHMOCTH MEXKIY paspadaTbiBacMbIMU (DYHK-
[IMOHATEHBIMU  Y3JIaMi 000PY/IOBAHUST PA3TMYHBIME TTPOU3BOIH-
TEJISIMUA CUCTEMBL. IJTO JIOCTUTAETCS HOPMATUBHBIM OINUCAHUEM
IPUHIUIIOB 06pabOTKM 1 (OPMUPOBAHUS CUTHAJIA Ha TlEpear-
el CTOpOHe, B TO BPeMsI KaK MeTO/BI 00pabOTKY MPUHIMAEMOTO
CUTHAJIA B IPUEMHMKAX OCTABJICHBI OTKPBITBIMU /IS PA3JIMYHBIX
petieHUi U tpuMeHeHuit. OHAKO TIPU 9TOM PEKOMEHJIyeTCs 1pH-
HUMaTb BO BHUMaHUE TOJOXKEHUS JIAHHOTO ONUCAHUSA TPUMEHU-
TEJIBHO K OIPE/IEJICHHBIM aclleKTaM MpPHeMa;

uaeHTHGUIIPYET 06IIHe HKCIITyaTaIlHOHHbIEe TPeOOBAHUSA U 0CO-
GEHHOCTH CHCTEMBI JIJIs TIOMYYEHUsT 11U HAWBBICIIETO KayecTBa
00CIIyKUBAHUSI TTOTPEOUTEJISL.

1.2. O0wWw,asa xapakTepucTuKa cTaHaapra

DVB-S
____________________________________________________________________________|
OynknroHa bHasg GJ0K-cxeMa nepegatorieiil yactu TB-curnana u 3By-
KOBOTO COIPOBOK/eHus crangapra DVB-S nokazana na puc. 1.1. Cu-
cTeMa JIaHHOTO CTaHAapTa OTfpe/iesieHa Kak Mpeodpa3oBaTesb BHIXOHOTO
curHaza ¢ tpaHcrnoptHoro myssruniekcopa MPEG-2 (ISO/IEC DIS
13818-1) [2] B cHyTHUKOBBIN pajiOYACTOTHBIN KaHalL. IDTOT Ipolecc
3aKJII0¥acT B cebe CIEYIONIe HTallb:

aganTaius TpancroprHoro moroka (TS) u panmomuzarust s
HEPTETUYECKON HCIIePCU;

BHeIlIHee KaHaJbHOe KoaupoBaHue (¢ momolibio komos Puma-Co-
JIOMOHA);

CBEPTOUHOE TIEPEMEKEHNE,;

BHYTpeHHee KaHaJIbHOe KOAMpoBaHue (BBIKOJIOTOE CBEPTOUHOE KO-
JINPOBAHUE);

OJIOCOBasT (PUITBTPAIIUS JIJIST MOJTYJISTITHH;

QPSK-mopysius.

Tockoabky cirysx66r DTH 00bdHO paboTaOT ¢ CUTHAJAMHU CTPOTO
OrPaHMYEHHOM MOIIHOCTH, st OOPBOBI ¢ IIyMaMu W WHTePdEPEHIIN-
ell B KaHaJaX CBJI3W TIEPBOW 3ajlaueil sBJsgeTcs ToBbIIEHNE 3Ddek-
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Puc. 1.1. ®yHkumoHanbHasi 6;10k-cxema Moaynsitopa ctaHaapTa DVB-S

TUBHOCTH 3allOJIHEHUSI BblJieJIeHHOW 1osiockl yactoT PU-curnama. lns
3TOTO B OINKCHIBAEMOM cTaHgapre ucrnoib3yior QPSK-momynsamnuio n
COBMECTHOE TNPUMEHEHUE CXeM CBEPTOYHOrO W RS-koampoBanus (Ko-
nbi Puga-Comomona). Cucrema mpu 3TOM MOKET ONTUMAJILHO paboTaTh
KaK B pexxuMe ¢ ojiHoil Hecymeit na Tpancrnongep TDM (Time Division
Multiplex), Tak 1 B peskrMe MHOKECTBa HECYNIMX C KCIIOJb30BaHUEM
yacrorHoro yiuorHernss FDM (Frequency Division Multiplex) B pam-
KaX IOJIOCHI MPOITyCKAaHUSA TpaHCHOH/epa. Bee y3ibl cucteMbl CHHXPO-
HU3UPYIOTCST 0OPA3IOBBIMUA HUMITYJILCAMHE, BBIIEISIEMBIMEI U3 BXOJHOTO
TpancrnoptHoro noroka MPEG-2.

Ecau mosydeHHbIN cUTHAJ TIPEBBINIAET COOTHOIIEHNE YPOBHEH MOIII-
HOCTH Hecylleil K yposrio mryma kanaina C/N (Signal-to-noise ratio),
a Takke IMOpora OTHOIIEHUS MOITHOCTU HeECyIel K YPOBHIO TOMEX’
C/1, cuctema KoppeKIuu onbOK, UCIOJIb30BAHHAS B CHCTEME, 0bectie-
yuBaer QEF (Quasi-Error-Free) kBasu6e30mu6ounblii npuéM uHbop-
MAalliU ¢ YPOBHEM ONIUOOK, HE MPEBBIMIAININM 33/[AHHOTO TPAHUYHOTO
3Hauenusa. QEF npemycMaTpuBaeT MeHee yeM OJMH HEWCIIPABJICHHBIN
ommMOOYHBI CJIyUail 32 OIMH Yac TEpelau, COOTBETCTBYST BEPOSITHOCTH
ommbku #Ha 6ur BER (BitErrorRatio) = 1071°...10~!! na Bxone MPEG-2
TS-nemyabTuIIEKCOPA TPUEMHHKA.

1.3. Apantauums K xapakrepucTtmkam

CI'IZTHI/IKOBI:IX TeaHCI'IOHJJ,eEOB

ITepepaya curnanos DVB-S ocyiuecTsiisercss B 06enX CIlyTHUKOBBIX CJIyK-
6ax PBCC u ®CC Ku-zuanasona. Tak Kak TpaHCIIOHAEPHI CIlyTHUKOB Ha
ATHX YACTOTAX MMEIOT Pa3HyIo IOJIOCY MPOIYCKAHUSI, TO TP PA3HBIX 3HA-
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