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hopmaLmMoHHOW cucTeme 06LLETNO NONb30BaHUA — Ha OohuumanbHOM caliTe defepanbHOro areHTcTBa No
TexXHNYeCKOMY peryinpoBaHuio 1 meTponorun B ceTwu MHTepHeT (mvw.gost.ru)

© CTtaHgapTtuHchopm. ochopmaeHue. 2014, 2020
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npocTpaHeH B KayecTee ouynanbHoro n3fandus 6es paspeleHus degepanbHoro areHTCTBa N0 TEXHUYECKO-
My perysiMpoBaHuio 1 MeTposiorum
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HAUMWOHANbHBIA CTAHOLAPT POCCUWCKOW SOELEPAUUM

TENEBUWAEHWE BEWATE/NNIbHOE UM®POBOE

MpuemMHUKN ana s MpHOro LM pPoBoro TeN1eBU3NOHHOro BewaHna DVB-T2. OCHOBHble napaMeTpsbl.
TexHnueckmne TpeboBaHua. MeTofbl U3MEPEHUA N UCNbITAHUN

Digital Video Broadcasting. The receivers for terrestrial digital TV broadcasting DVB-T2. The basic parameters.
Technical requirements. Measuring and test methods

[fara BBegeHns — 2015—01—01

1 O6nactb NPUMEHeEHUA

HacToawunii cTaHgapT pacnpocTpaHsieTca Ha cTauuoHapHble MPUeMHUKU Ana 3UpHOro LMdpoBoro
TeNneBu3NOHHOro BewaHus DVB-T2 (ganee — npueMHWUKW), peasin3oBaHHble B BUAE OJHOr0 U3 cieayloLlimnx
YCTPOICTB:

- uuppoBoii Tenesusop,

- unupposas TeneBM3NOHHAA NpUcTasKa:

- LM POBOIN BUAEOpEKOpAEp:

- KOMMbIOTEPHAA Nnarta ¢ NPUKIagHbIM NporpaMMHbIM obecneyeHrem AN npuema curHanos DVB-T2.

CTaHgapT ycTaHaB/IMBaeT OCHOBHbIE NMapaMeTpbl, TeXHUYeckne TpeboBaHUsA, MeTofbl U3MepPEeHNt n nc-
nblITaHWii NPUEMHNKOB Npu Mx pa3paboTke M NPOU3BOACTBE.

MapameTpbl 1 MeTOAbl U3MEPEHMNI N UCNbITAHUIA, HE NPUBEAEHHbIE B HACTOsWEeM cTaHfapTe, onpegens-
I0TCA TEXHUYECKUMU YCIOBUAMM, KOHCTPYKTOPCKON M NHOW TEXHNYECKOW [JOKYMEHTaUNER Ha NPUEMHUK.

2 HopmMaTuvBHbIe CCbI/IKK

B HacToAleM cTaHfapTe UCMO0/b30BaHbl HOPMATUBHbIE CCbIIKM Ha cnefyloline cTaHAapTbl:

FOCT 7845 Cuctema BelyjatenbHOro tenesmgeHnss. OCHoBHble napameTpbl. MeToAbl N3MepeHnii

FOCT 11478 AnnapaTtypa pagno3nekTpoHHasa 6biToBasd. HopMbl U MeToAbl UCNbITAHWIA HA BO3AeNCTBME
BHELHNX MEXaHUYeCKNX N KNnumaTuyecknx pakropos

FOCT IEC 60065 Ayawno-, BUAeo- 1 aHanornyHas anekTpoHHas annapatypa. Tpe6oBaHus 6e30MacHOCTM

FOCT P 51318.13 CoBMeCTUMOCTb TEXHUYECKUX CPeACTB 3NeKTpoMarHutHasa. PagnoseliatesibHble U
TeNleBU3NOHHbIE NPUEMHUKM U Apyras ObiToBas pafno3NeKTpPOHHasA annapatypa. Paguonomexu WHOYCTpu-
anbHble. HOpMbl 1 MeToAbl M3MepeHuniil>

FOCT P 51318.20 CoBMeCTUMOCTb TEXHUYECKUX CPEACTB 3/IeKTpoMarHuTHasa. NpuemMHUKn 3BYKOBOTO
1 TeNeBMU3NOHHOTO BelaHWa U CBA3aHHOe C HUMWU o6opyfoBaHMe. XapakTepucTUKM MOMEXOoyCcTOWUYMBOCTHU.
HopMbl 1 MeToAbl N3MepeHnii

FOCT P 51771 AnnapaTtypa pagvo3anekTpoHHas 6biToBas. BxoAHble M BbIXOAHblEe napameTpbl W TUMbI
coefuHuTenei. TexHuyeckme TpeboBaHus

FOCT P 52210 TenesugeHve BelwaresibHoe Ludposoe. TepMUHbl 1 onpegeneHuns

FOCT P 54995 TeneBuaeHne BewaTtenbHoe uugposoe. TpeboBaHNA K KOAMPOBAHUIO ayano- U BUAEO-
CUTHA/IOB A1 NPUNOXEHWNIA BEWAaHNS, OCHOBAHHbIX HA TPAHCNOPTHbLIX NoToKax MPEG-2. O6wune TexHnyeckme
Tpeb6oBaHuA

MpumMmeyaHne — Tlpu NOMb30BAHUN HACTOALLMM CTAHAAPTOM Lief1Iecoobpa3Ho NPoBepuTL AENCTBME CCbIIOY-
HbIX CTAHAAPTOB B MHIOPMALMOHHOI CcUCTEME 0BLLEro No/b30BaHNUS — Ha O(hULMAIbHOM caiiTe deaepasibHOro areHT-
CTBa MO TEXHUYECKOMY Pery/iMpoBaHuI0 U METPOJIOMN B CETU VIHTEPHET UK MO eXEerogHoMy WHHOPMALIMOHHOMY yKa3a-

[evictByeT MOCT 30805.13—2013 (CISPR 13:2006).

M3paHue ouymansHoe
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Tenio «HauyoHabHble CTaHAAaPTbI», KOTOPbIA OMy6AMKOBAH MO COCTOSIHWIO Ha 1 SiHBaps TEKYLLEro roga, v no Bbinyckam
€XEeMeCcsYHOro MHHOPMALMOHHOTO yKasaTens «HaumoHasbHble CTaHAapTbl» 3a TeKyWUi rog, EC/iM 3aMeHeH CCbIIoUHbII
CTaHAapT, Ha KOTOPbLI/ faHa HeJaTUPOBAHHAs CCbika, TO PEKOMEHAYeTCs UCMO/b30BaTh AEACTBYIOLYI0 BEPCUIO 3TOr0
CTaHfapTa C y4eTOM BCEX BHECEHHbIX B AAHHY BEPCUI0 M3MeHeHWiA. EC/M 3aMEeHEeH CCbINIoYHbIA CTaHAapT, Ha KOTo-
pbili AaHa JaTMpOBaHHasA CCbinka, TO PEKOMEHAYETCS UCNO/Mb30BaTh BEPCUIO 3TOT0 CTaHAapTa C yKasaHHbIM BblLLe F040M
yTBEPXKAEHUS (MPUHATKS). ECAM Noc/ne YTBEPKAEHUS HACTOSILLEro CTaH4apTa B CCbI/IOYHbINA CTaHAAPT, HA KOTOPbIA faHa
[laTMpOBaHHas CCblfka, BHECEHO U3MEHEHWE, 3aTparMBaroLLee NooXxeHne, Ha KOTOpPoe faHa CCbi/ka, TO 3TO NONOXKEHVE
peKoMeHayeTCsi NPUMEHSATL 6e3 yueTa JaHHOro U3MEHeHUs. EC/n CCbIIOYHbINA CTaHAapT OTMeHeH 6e3 3amMeHbl, TO Moso-
XEeHWe. B KOTOPOM [laHa CChlfIka Ha HEero, PEKOMEHYeTCsl NPUMEHSITh B YacTu, HE 3aTparMBaloLLeit aTy Cebiky.

3 TepMuHbI 1 onpegeneHus

B HacToAwem ctaHgapte npuMmeHeHbl TepMuHbl no FTOCT P 52210. TOCT P 54995. a Takxe cnegywouwue
TEPMWUHBbI C COOTBETCTBYIOLW UMW ONpeaeIeHUAMN:

3.1 gemynbTunnekcmposaHue: Onepauma, obpaTHas MynbTUNNIEKCMPOBAHUIO, T. €. pasfjeneHne o6b-
eJHEHHbIX NPN MYNbTUMNIEKCUPOBAHUN LUAPOBLIX NMOTOKOB.

3.2 peckpemb6numpoBaHue: Onepauyns, obpatHas ckpem6MpoBaHuio, T. €. NpeobpasoBaHne CTPYKTYpbl
LM POBOro NOTOKa C Lieflbl0 CHATMA OrpaHnYeHns JocTyna Kk nepegaBaeMoMy KOHTEHTY.

3.3 aekoauposaHue: Onepauuns, obparHas KOAMPOBAHUIO, T. €. BOCCTAHOBJ/IEHNE 3aKOANPOBAHHbLIX NPU
cKaTum UnpoBbIX CUTHANIOB N306paXeHNs 1 3ByKa.

3.4 3aWunTHbIA MHTepBan: OkoHeYyHas YacTb cumBona COFDM. noBTOpHO nepepaBaemas nepepg ak-
TWBHOI YacTblo U NpeAHasHavYeHHasa A5 3awunTbl OT OTPaXEeHW; 3aluUTHbI NHTepBan onpeAenseTcs OTHO-
LWeHNneM ero AANTEeNIbHOCTU K AIMTENbHOCTN akTUBHOW YacTu CMMBONA.

3.5 nunoT-curHansl: Habop cnyxebHbiXx Hecywmnx B curHane COFDM, npegHa3HayeHHbIX gns dpei-
MOBOI CMHXPOHM3aL KN, YaCTOTHOW N BPEMEHHOW CUHXPOHM3aL UK, OLEeHKN COCTOAHNS kaHana n ngeHtudunka-
uun pexuma nepegadu.

3.6 NOTOK PM3nyeckoro ypoBHsa: KaHan c onpefeneHHbiMU napameTpamu nepegayun (Bkaw4vas Bug
MOAYNALUN, CKOPOCTb Kofa, ry6uHy nepemexeHus BO BpeMeHU), UCNOMb3YOLWNii BpeMeHHOe pasfesieHne
CUTHaNO0B 1 NpefocTaBAsAeMblii O4HOW AN HECKONbKUM Cayxb6am.

3.7 cumBon COFDM: MuHUManbHbI 3/1IeEMEHT NepefaBaeMoro curHana, cogepxalimii nosHbli Habop
MOAYNNpoBaHHbIX Hecylwmnx COFDM wu BkAloyawowmii B ce6a akTUBHYIO YacTb W 3alyUTHbIA MHTepBasl.

3.8 cumBONIbHAA CKOPOCTL: KonmMyecTso CMMBOJIOB, NepefaBaeMblX B CEKyHY.

3.9 ckopocTb Koga: OTHOWEHNE AINHbI UCXOAHON MHAOPMALMOHHOW NnocnefoBaTebHOCTN K ANNHE
nocnefoBaTeIbHOCTU, KOAMPOBAHHON ANA 06ecnevyeHns NOMexo3aLluThl.

3.10 yyBCTBUTENBHOCTb NpMeMHUKa: Cnoco6HOCTb NPUHMMATL Clabble N0 MHTEHCUBHOCTN TeNEBU3M-
OHHble pagnoCUrHanbl U KONNYECTBEHHbIN KpUTEpuii 3TOl cnocoBHOCTH.

4 O603HayYeHUsa N cokpalleHus

B HacToslleM cTaHAapTe NpUMeHeHbl caegyloline 0603HaYeHNa U CoKpalleHuns:

4.1 BCH (Bose-Chaudhuri-Hocquenghem code): nomexo3alnTHbln kog Boy3sa-Uoyaxypu-XokBuHrema.

4.2 BER (Bit Error Ratio): yacTtoTta (koatpdunumneHT) 6UTOBbIX OLWNOOK.

4.3 COFDM (Coded Orthogonal Frequency Division Multiplexing): opToroHasnbHoe 4acToTHOe pas-
[eneHne CUrHaNoB C KOAUPOBaHNEM.

4.4 C/N (Carrier-to-noiso ratio): OTHOLWEHNE MOLHOCTN Hecyl el K MOLLHOCTY WyMma.

4.5 C/(N+l) (Carrier-to-Noise+Interference ratio): oTHOWeEHNEe MOLHOCTN HecyLlei K MOLLHOCTU Wyma
N nomexu.

4.6 HDTV (High Definition Television): TeneBugeHne BbICOKOW YETKOCTMU.

4.7 HDMI (High-Definition Multimedia Interface): MmynbTumegunitHblli UHTepdheinc A4na BUAEO BbICOKOW
4yeTKoCTH.

4.8 LDPC (Low Density Parity Check code): nomexo3alMTHbI# KOA C HU3KOW NNOTHOCTHI NPOBEPOK
Ha YeTHOCTb.

4.9 MER (Modulation Error Ratio): KoadphnLMeHT OWNB6OK MOAYNALUN.

4.10 MPEG-1: kognpoBaH/e cCUrHanoB n3obpaxeHus u 3Byka (04HOKaHa/IbHOTO U CTepeo).

4.11 MPEG-4 H.264/AVC (Advanced Video Coding for Goneric Audiovisual Services): kognposaHue
CUTHaNoB n3obpaxeHna B coOoTBETCTBUN ¢ PekomeHpaumnein H.264 MC3 nnn ctaHgaptom ISO/IEC 14496-10.
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4.12 MPEG-4 HE AAC (High-Efficiency Advanced Audio Coding): KkognpoBaHue curHasaos 3Byka B
COOTBETCTBMYU CO cTaHAapToM ISO/IEC 14496-3.

4.13 PAL (Phase Alternation on Line): MAJI. cuctema aHasioroBoro LBeTHOro TeneBuaeHNs C KBaga-
paTypHoii mogynsaumei LBeTOBOW NogHecylw el ABYMSA LBETOPA3HOCTHLIMW CUTHaNamum n M3amMeHeHuem gasbl
nogHecyuen oT CTPOKU K CTPOKe.

4.14 PER (Packet Error Ratio): yactota (koanuMeHT) NakeTHbIX OLWNBOK.

4.15 PLP (Physical Layer Pipe): noTok h3nM4ecKoro ypoBHs.

4.16 PP1, PP2, PP3, PP4, PP5, PP6. PP7, PP8 (Pilot Pattern type): BO3MOXHble CTPYKTYpbl pasmeLye-
HUA pacnpefesieHHbIX NUAoT-curHanos B curHane COFDM. koTopble BbiGUpawTCa B 3aBUCMMOCTM OT Yucna
HecyLinx v 3aluTHOro nHTepeana.

4.17 QAM (Quadrature Amplitude Modulation): kBagpaTypHas amnanTyaHas MoAynauusi, B KOTOPOW
coyeTalTca hasoBas U amnauTygHas Moaynauuu.

4.18 QEF (Quasi-Error-Free): kBa3n6e30Wn604HbI NpMemM B COOTBETCTBUN C NpuaoxeHnem b.

4.19 QMP (Quality Measurement Procedure): npoueaypa oLueHKN KayecTBa npuema.

4.20 QPSK (Quaternary Phase Shift Keying): yeTbipexno3uynoHHas a3oBas Moaynaums.

4.21 RCA (Radio Corporation of America): RCA-coegnHuTenb A9 aHaforoBbliX BUAE0- U 3BYKOBbIX
CUrHanoB.

4.22 RGB (Red, Green, Blue): koMmnoHeHTHOe npeAcTaB/ieHne BUAeOCUTHaNa B BUAe Tpex CUrHanoB
OCHOBHbIX LiBETOB.

4.23 SCART (Syndicat dos Constructeurs d'Appareils, Radiorecepteurs et Televiseurs): ctaHgapT
coefMHEeHNA MyNbTUMeNIiHbIX YCTPOWCTB, BK/IlOYas TeNeBn30pbl, BUAeomMarHutTodoHbl. DVD-npourpeiBaTeNy.

4.24 SDTV (Standard Definition Television): TeneBngeHne ctaH4apTHON YETKOCTL.

4.25 SECAM (Sequential Couleur it Memoire): CEKAM, cuctema aHan0roBoro LBeTHOro TeneBnaeHus
CO CTPOYHbIM YepeAoBaHWeM LiBETOPA3HOCTHbIX CUTHAMIOB U YaCTOTHOW Moy nauneli LBETOBbIX NOAHECYLLNX.

4.26 S/PDIF (Sony/Philips Digital Interface Format): uudpoBoii onTuyecknii uNn KoakcuanbHblii NH-
Tepdelic 3ByKOBOro curHana, paspaboTtaHHbiii pupmamm Sony un Philips.

4.27 YIC (S-Video): KOMNOHEHTHOe npeAcTaB/ieHWe BuAeocurHana B BUAE ABYX CUTHANOB — SIPKO-
ctn (Y) un uBeTHOCTU Ha nogHecyuei (C).

4.28 Y/PrPb: KkOMNOHEeHTHOE npeAcTaB/ieHne Buaeocurdana B suae curiana sapkoctu (Y) n usetopas-
HOCTHbIX curHanos (PR. PB).

5 OCHOBHblE NMapameTpsbl

OCHOBHblE MapaMeTpbl NPYEMHUKOB NpuBeAeHbl B Tabnuue 1.

Ta6nuua 1
Mapametp 3HaueHve

[nana3oHbl paboumx yacTotT 1. IV. V no TOCT 7845*
HoMuHasibHble NONOCkI YACTOT U LIEHTPasIbHbIe YacToTbl paAvokaHanoB Mo tabnuue A1 (npunoxexune A)
[lonycTyMoe OTK/IOHEHVE LIEHTPa/IbHOM YacToTbl pafjuokaHana OT HOMUHA/IbHOIA. +50
Ky, He 6onee
YyBCTBUTENBHOCTL, ABMBT, He 6onee Mo Tabnuue B.3 (npunoxexune B)
OTHOLLEHME «HECYLLas — LUYM» B raycCOBOM kaHase, ab. He 6onee Mo Tabnuue b.2 (npunoxenue BE)
MakcumasibHbI ypoBeHb BXOAHOTO curHana. AbMBT. He meHee -35

YCTOWUMBOCTL K MOMEXam OT CUTHasI0B LdpoBOro TenesuieHns apyrux kaHanos o taénuue B.1 (npunoxexue B)
C ypoBHewm, Ab. He meHee

MVHVMMasbHbI/ YPOBEHb BXOAHOTO CUrHaNa Npy Ha/Muum cTaTuyeckoro axocurHa- Mo tabnuye B.3 (npunoxenne B)
na. obmBT, He &3nee

OTHOLLEHNE «HecyLlas — LyM» B rayCCOBOM KaHarne npu Hasmuum axocurHana c Mo taénuue B.4 (npunoxexue B)
[onnepoBckuM cagurom. ab. He 6onee

* MoryT 6bITb NCNO/b30BaHbI A0MOIHUTENbHBIE paanokaHasbl (€61 no 69) Bbille AranasoHa V (CM. npuioxeHue A).
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6 TexHuyeckue TpeboBaHMs

6.1 Mpuem curHanos DVB-T2

6.1.1 MpuemHUK AOMKEH obecneumBaTb npuem curHanos DVB-T2 ¢ napameTpamu, NpuBeAeHHbIMU B
Tabnuue 2.

Tabnuuya 2
MNapavetp 3HaveHvie napameTpa
MepBunyHas Moy IALMS HECYLLMX QPSK. 16-QAM. 64-QAM. 256-QAM
CKOpOCTb Koga 1/2. 3/5. 2/3. 3/4. 4/5. 5/6
3alUnTHbIA HTEpBan 1/128. 1/32. 1/16. 19/256. 1/8.19/128. 1/4
Konunuectso HecyLux OFDM:
- NPV HOpMaJIbHO NosIoce YacToT 1K. 2K. 4K; 8K. 16K. 32K
- PV pacLUMpeHHOl nosioce 4acToT 8K. 16K. 32K
BapunaHTbl pa3melleHns pacnpefeneHHbIX NUIoT-CUrHanaos PP1. PP2, PP3. PP4. PP5. PP6. PP7. PP8

6.1.2 NMprMeMHUK fO/KEH aBTOMaTUYeCckn onpefenate napameTpol DVB-T2.
6.1.3 MpuemMHUK foMKeH obecneymBaTb NpUeM CUTHANOB B pexume mynbTu-PLP (MHOronoTokoBoli ne-
pegaun).

6.2 [demynbTunaekcuposaHue

6.2.1 MpuemMHUK AOMKEH obecneunBaTth AeMybTUNAeKcMpoBaHme notokoB 6utos no NOCT P 54995 ¢
BblAeNeHNEM 3/1eMEHTaPHbIX NOTOKOB BMAEO, ayANO0 M AaHHbIX MPUHMMAEMOI NnporpaMmbl (CNyX6bl), a Takke
cnyxebHoi nHdopmauun, Tenetekcrta, Cy6TUTPOB U MHpOpMaLUM [ONOMHUTENbHBIX CAYX6. 3Ta yHKLMA
[O/KHA BbINOMHATLCA M B Cyvyae nepefayn B TPAHCMOPTHOM MOTOKe CMeLaHHOW uHopmauumm, Bk Yal-
wel TeNeBM3NOHHbIe MPOrpamMMbl CTaHAAPTHON M BbICOKOI YEeTKOCTU, MpOrpamMmMbl paguoBeLlaHuns.

6.2.2 MNpuemHuK fo/mkeH obecneunBaTtb geckpembampoBaHue LUPOBOro curHana (418 NPUEMHUKOB,
obecneynBarwLWmx NPUemM CUTHaNOB NMATHbIX TeNEeBU3NOHHbIX KaHanoB) B COOTBETCTBMM C NPUMEHAEMOW
cucTeMoli orpaHuyYeHuss 4ocTtyna C MCnosib3oBaHMEM MOAYNSA YC/MOBHOrO gocTyna nn6o cooTBETCTBYylOL e
cmapT-KapThl.

6.3 [lekogupoBaHue BugeocurHana

6.3.1 MpuemHNK gonxeH obecneymBaTb AekoavpoBaHuMe noTtoka 6uToB H.264/AVC BupgeocurHana
CTaHAapTHOM W BbLICOKOW 4eTKOCTU (AN NPUEMHUKOB C MOAAEPXKOW CTaH4apTOB BbICOKOM 4eTKOCTM) MO
FOCT P 54995 B cooTBeTCTBUU C Tabnuuei 3.

Tabnuuya 3

Bwva, passeptku.
Hacrora 1— yepeccTpoyHast. dopmar kagpa MprvevaHvie
P — nporpeccyiBHasn

Pa3peLLeHvie Nno ApkocT
(ropvsoHTa/1ILHOE 1 BEPTVIKEUTEHOE) Kagpos, 'y

720 * 576 25 1 4:3.16:9 O6s3aTesnbHO
1280 * 720 50 P 16:9 Ob6A3aTensLHO
1280 * 720 25 P 16:9 He obsA3atensHo
1920 * 1080 25 1 16:9 Ob6A3aTenbLHO
1920 * 1080 25 P 16:9 He obsA3atensHo

6.3.2 MNpuemHUK fomkeH obecneunBaTb AeKOAMPOBaHME BUAEOCUMTHaNa cTaHfapTHON yeTkocTu (720 * 576)
npu MWHUMaNbHOW CKOPOCTU noToka Ao 1 MéuT/c.

6.3.3 MpuemMHKK fo/mKeH obecneynsaTb AeKoAUPOBaHME N 0TOOpaeHne HenoABUXHOIo n3obpaxeHus
(kappa).
4
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6.4 Npeo6pasoBaHne hopmarta U3obpaxeHus

6.4.1 NMpuemMHNK fo/MKeH obecneynBaTb BOCMpousBeeHne nsobpaxeHusa dopmarta 4 : 3 Ha akpaHax
hopmaTa 16:9 n nsobpaxeHuns gopmata 16 : 9 Ha skpaHax popmata 4 : 3. KaKk MUHUMYM B [IBYX pexumax: ¢
NOSIHON LWUWPWUHOW M C NOMIHOW BbICOTOM.

6.4.2 MpuemHUK fo/mKeH obecneunsBaTb NoHMXalLLee nNpeobpasoBaHne N306paxeHns BbICOKOIW YeTKo-
CTN B n306paxeHne cTaHAapPTHON YETKOCTU A1 BbIBOAA CUTHA/IOB Yepes3 aHanorosble nHTepdeiicsl.

6.5 lekogupoBaHue 3BYyKOBOrO CUTHanNa

6.5.1 MpueMHuK AoskeH obecneuynsaTtb AeKO4MPOBaHNE CneayoWwnx NOTOKOB 6MTOB ayanmo A5 OfHO-
KaHanbHOro n ctepeossyka no NOCT P 54995:

- MPEG-1. ypoBeHs lI;

- MPEG-4 HE AAC. ypoBeHb 2.

6.5.2 MpUeMHNK C NOALEPXKO MHOTOKaHaIbHOTO 3BYyKa AOJ/IKEH o6ecneymBaTb AEeKOAMPOBaHME NOTO-
KoB 6uToB ayano E-AC-3 no FOCT P 54995.

6.6 HTepdeichl

6.6.1 BblCOKOYACTOTHbI MHTepgelic

BU-Bxoa 1 BY-BbiIxoA (NpU HanMuymMm NPOXOAHOIO COeAUHEHUS) NMPUEMHUKA AOMKHbI UMeTb HOMUHANb-
Hoe conpoTuBaeHne 75 OM. Lo/MKHbI UCNONb30BaTLCS BXOAHON BY-pasbem (rHe3go) M BbiXxogHOW BY-pasbem
(wTekep) B cooTeBeTcTBUM C IEC (1).

Ecnn B npuemMHuKe MMeeTCs UCTOYHUK NUTaHMA 4N1A BHELWHEro aHTEeHHOro ycunutens, To B MEH npu-
eMHMKa fonxXHa 6blITb o6ecneyeHa BO3MOXHOCTb BK/TIOYEHUA/OTKIIOYEHNS 3TOr0 UCTOYHUKA (MO YMOSTHAHUIO
NCTOYHUK MUTAHUA A0/KEH OblTb B COCTOAHUN «OTK/IOYEHO»),

6.6.2 BugeonHtepdeiicsl

B npuemHukKe (3a UCKIOYEHWEM KOMMbIOTEPHBIX NNaT) 418 BBOAA/BbIBOAA LUK POBLIX BUAEOCUTHANOB
[OJ/KeH ucnonb3oBatbes nHTepdeiic HDMI.

B npuemHuKe NA aHanoroBoro BBoAa/BbiBoAa A0/IKEH UCMNOMb30BaTbLCA XOTA 6bl O4MH M3 CneayoLwnx
BUAEO0CUTHANOB:

- KOMMO3UTHbIV (MONHBIN LBETOBO) BugeocurHan SECAM unu PAL no FOCT 7845:

- KOMMNOHEHTHblE BuAeocurHansl RGB;

- KOMMNOHEHTHbIE BugeocurHansl Y/C (S-Video);

- KOMMOHEHTHbIe BuAeocurHansl Y/PRPB.

MapameTpbl KOMNO3UTHOrO BUAeoCUrHana, a Takke curHanos RGB n Y/C — no TOCT P 51771.

Ons komnoHeHTHbIX (RGB 1 Y/C) 1 KOMNO3MTHOTO BUAEOCUTHA/IOB MOXET UCMOoNb30BaTbCA 21-KOHTaKT-
Hblli pasbem SCART (pasbem ans Bugeocuctem no FOCT P 51771. npunoxeHune B).

6.6.3 3ByKOBble MHTepdencs

B npuemHuke (3a UCKNOYEHMEM KOMNbIOTEPHbLIX NNaT) 418 BBOAA/BbIBOAA LM POBbLIX CUTHANIOB CTEpPED-
3BYyKa WM MHOTOKaHasbHOTO 3ByKa A0J/IXEH UCMNONb30BaTbCs UHTEpdelic HDMI.

[lonyckaeTcs BblBOA CUrHaNOoB 3ByKa B Uncposoli hopme yepes nHtepdelic S/PDIF ¢ KoakcnanbHbIM
WAN ONTUYECKMM coefuHuTenem B cooTBeTcTBUM Cc IEC (2.

[na aHanoroBbIX CUTHA/I0B CTepeo3BykKa AO/MKEH ucnonb3osartbca pa3bem RCA (Tun 06 no tabnuue b.1
FOCT P 51771) unn pasbem SCART. MNapameTpbl aHanoroBbix curHanos 3syka — no FOCT P 51771.

6.6.4 NHTepdeiic o6MeHa faHHbIMK

B npuemHuke gosmkHa 6bITb NpeAycMOTpeHa BO3MOXHOCTb Npuema u nepegayvt AaHHbIX C MOMOLLbIO
nHTepdeiicos USB nnu Ethernet.

Ona nHTepdeiica USB pekomeHayeTcsa pasbem Tvna A (6/104HbIN).

[Ons nutepdeiica Ethernet pekomeHgyeTcs pasbem RJI45 (poseTka).

6.6.5 NHTepdhelic nonb3oBaTensa

6.6.5.1 NpuemMHUK gomxKeH obecneynsaTtb QOpPMUpPOBaHME N OTOBPaXeHNe Ha aKpaHe MHOTOYyPOBHEBOTO
ynpasAswLWero MeH0 Ha PycCKoOM A3blke. [JONO/THUTENIbLHO MOTYT 0TO6paXxaTbCs MEHI0 Ha APYTUX A3blKaxX.

6.6.5.2 MynbT AMCTAHLUMOHHOIO ynpasaeHusa (Npu ero Hanuuyum) gomxkeH obecneyvBaTb BO3MOXHOCTb
BbINO/THEHVA NPUEMHWKOM CNeayrLWmnX qyHKLNiA:

- BK/IIOYEHWE U BbIK/IOYEHMNE NMPUEMHUKA:

- BXOJ, B 9KpaHHOe MEHI0 1 BbIXO W3 HEro;

- nepexopg K cnegywuieii unu npeabiayleii nporpamme (cnyxoe);
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- NOBbIWEHNE UIN CHWKEHUE TPOMKOCTH;

- nepemMelyeHme no rosuyusiMm MeHto.

- NoATBEpPXAeHue TekyLero Bbi6opa;

- OTMeHa Tekyuiero Bbi6bopa (BO3BpaT Ha NpeabIAYyLW A YpOBEHb MEHIO);

- uucpoBoit BBOZ C NOMOLbIO knasuww oT 0 go 9;

- BbIGOP ¥ perynMpoBka napaMeTpoB pexumMa BOCNPOM3BEAEHNA N306paXeHns;

- BbIGOP U perynMpoBka napameTpoB pexuma BOCNPOU3BEAEHUSA 3BYKA;

- oTo6paxeHne cybTMTPOB (ecnu nepeparoTcs);

- oTo6paxeHune TeneTekcta (ecnu nepepaetcs);

- 0TOGpaxeHne aNeKTPOHHOI NporpamMmbl nepeaas;

- cUXpaHnHue MuNbanBaTUNbIKUX HACTPOEK,

- BO3BpAT K 3aBOACKMM yCTaHOBKaM;

- 06HOB/IEHMEe NpOrpaMMHOro obecneyeHns «no acupy» WanM ¢ NOMOLLbI0 MHTepdpelica USB.

6.6.5.3 MpuemHuK gonxeH obecneymBatb 0OTOGpaXeHNe Ha 3kpaHe cnefyloWw X napaMeTpoB NpUHUMa-
emoro kaHana (npv Bbibope COOTBETCTBYOLW el NO3MLMN B MEHIO);

- Homep KaHana;

- LeHTpanbHas YacToTa kaHana;

- OTHOCUTEe/bHbI/ YPOBEHb BXOAHOTO CuUrHana (B nMpoueHTax) ¢ 06HOBNEHUEM He peXxe OAHOro pasa B
CekyHay;

- KayecTBO Npuema (B NpoLeHTax), onpesensieMoe 4eMoAyNATOPOM NPUEMHUKA HA OCHOBE OTHOLIEHUS
«CUTHaN — LWYM» W 4acTOTbl GUTOBbIX OWIMGOK, C OGHOBNEHNEM HE peXxe OAHOro pasa B CekyHZy.

6.6.5.4 MpueMHKK fomkeH obecneuynBatb aBTOMaTUYeCKUii NONCK KaHaNoB B AnanasoHax paboumx ya-
cToT. MNpK 3TOM BCE CNUCKM Nporpamm (cnyx6) aBTomMaTuyecku ygansoTtcs (ecnm umenncs). Kaxagas nporpam-
Ma J0/KHa oTobpaxaTbCsi B CMMCKEe OAHOKPATHO, AaXe eCc/In OHa NPUHMMAaeTCst OT HECKO/IbKUX NepeaaTynkoB.
Mpw HacTpoiike fOMXEH BbIGUPATLCA KaHasl C NyylW MM napameTpamMu.

MpuemMHMK fo/MKeH ob6ecneymBaTtb PyUYHOIi MOMUCK KAHAOB C BBOLOM HOMepa WU LLeHTpasbHOW 4acToThbl
KaHana. Mocne HacTPOWKM Ha KaHan NPUEMHUK JO0/HKEeH onpeAenunTb BCe JOCTyNHble nporpaMmsbl (CAyX6bl) 1
[06aBUTb B CMUCOK BCE HOBble NMporpamMbl 6€3 yyeTa KpUTepreB KavyecTBa.

6.7 DnekTpomMarHmTHas COBMeCTUMOCTb

MpueMHUK [O/KEeH COOTBEeTCTBOBATb TPebOOBaHWAM  3/1€KTPOMArHUTHON  COBMECTUMOCTM  No
FOCT P 51318.13 n FOCT P 51318.20.

6.8 Be3sonacHocTb

MpruemMHUK f,0/KeH COOTBEeTCTBOBATbL TpeboBaHusAM 6e3onacHocT no FOCT IEC 60065.

6.9 YcTOWuMBOCTb K BO3,EI'6VICTBI/IIO BHELWHUX MeXaHNYeCKNUX N KnnmmMmatTmndecknx CbaKTOpOB

MprUeMHNK J0/MKEH COOTBETCTBOBATL TPe6OBAHNAM K BO3ENCTBUIO BHELIHUX MEXaHUYECKUX U KNuMaTu-
yeckux tpaktopos no FOCT 11478.

7 MeTogbl U3MEPEHN N NCNbITaHWU

7.1 O6wune nonoxeHuns

M3mepeHnsa n ncnoiTaHus (ecnn He OroBOPeHO 0C060) NPOBOAAT B HOPMAsIbHbIX KIMMATUYECKUX YCN0BUAX:

- Temnepartypa okpyxatouwero sosgyxa ot 15 °C go 35 (C;

- OTHOCUTEeNIbHasA BNaXHOCTb Bo3ayxa oT 45 % fo 80 %;

- aTmocgepHoe gaBneHune oT 84 go 106,7 kMa (ot 630 go 800 mm prt. CT.).

Ecnu o Havyana ucnbiTaHnii NPUEMHUK HAXO4U/ICS B KTMMATUYECKNX YCOBUAX, OT/IMYHBIX OT HOpMasb-
HbIX. TO Nepef UCNbITAHUAMMN €70 BblAEePXMNBAOT B HOPMasibHbIX KIMMaTUYECKUX YC/IOBUAX He MeHee 12 u.

McnbiTanna (ecnv 3To He 0roBopeHo 0Cco60) NPOBOAATCA NPU YPOBHE CUTHAsMa Ha BXofe NpuUeMHuKa
(MuHyc 50 = 3) nbMBT.

Mpu ncnbiTaHnax (ecnn 3TO He OroBOPeHO 0c060) MOXeT Mcnonb3oBaTbecs pexum DVB-T2 ¢ nwbbimun
[onycTUMbIMK napaMmeTtpamu no Taénuue 2.

Mpu npoBepke LMPOBbLIX TE/IEBU3NOHHLIX MPUCTABOK B Ka4eCTBe CPeACcTBa 0TOGpaxXeHUs AO/KEH uc-
no/b30BaTbCA Te/IEBU30P UAN BUAEOMOHUTOP (Ha CXemax NMPOBEPKM He nokasaHbl).

6
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7.2 Tpeb6oBaHuAa K cpeAcTBaM U3MepeHUi

Mpu npoBefeHNN N3MepPeHnii N UCNbITaHUA JO/KHBI UCNOMb30BATHCSA NEepPeynCcieHHble HUXe cpejcTBa
M3MepeHuii ¢ cooTBeTCTBYOLWMMY NapameTpamn. Cpeactsa n3mepeHuii AOMKHbI 6biTb BbIGPaHbI U3 cocTaBa
lFocypapcTBeHHOro peectpa cpeAcTB usmepeHuii PO n nosepeHsl B cooTBeTcTBUM ¢ MP 50.2.006.

7.2.1 TeHepaToOp TPAHCNOPTHOIO NOTOKa

FeHepaTop TPAHCMOPTHOrO NOTOKa CO CNefyrLWnMn napameTpamu:

- CKOpOCTb Nepefayn faHHbIX TPAHCMOPTHOro notoka oT 100 k6ut/c 4o 214 M6uT/c;

- hopmumpoBaHne TpaHcnopTHOro notoka MPEG-2;

- reHepupoBaHne LUKINYEeCKN NoBTOPAeMbIX 6e3pa3pbiBHbIX NOTOKOB AWHAMUYECKOTO BUAEO, ayano u
NH(OPMALMOHHbIX AaHHbIX.

7.2.2 Mogynatop DVB-T2

Mogynatop DVB-T2 co cnegyrowmmy napametTpamm:

- Bug mogynaumn — COFDM;

- nonoca 4yactotr — 8 Mrly;

- HepaBHOMEPHOCTb YaCTOTHOI XxapakTepuctukn — He 6onee = 0,2 ab;

- ckopocTb koga — 1/2, 3/5, 2/3. 3/4. 4/5, 5/6:

- nepBuyHas moaynaumns Hecywmnx — QPSK. 16-QAM. 64-QAM, 256-QAM c BO3MOXHOCTbIO NMOBOpPOTa
CO3Be3ANiA:

- KonnuecTBo Hecywunx OFDM:

- Npu HopMmanbHoOl nonoce yactot — 1K. 2K. 4K: 8K. 16K. 32K;
- NpU paclwunpeHHoli nonoce yactot — 8K. 16K. 32K:

- BapnaHTbl pasMeleHnsa pacnpegeneHHblx nunoT-curHanos — PP1, PP2, PP3. PP4, PP5, PP6. PP7. PPS;

- 3aWUTHbIA nHTepBan — 1/128, 1/32.1/16. 19/256. 1/8, 19/128, 1/4;

- KOZIMYecTBO nepejaBaeMbliX NOTOKOB hunsnyeckoro yposHsa (PLP) — ot 140 8.

- YpOBEHb BbIXOA4HOMO curHana — ot muHyc 100 go 20 gbmBT;

- war perynMpoBK1 ypoOBHA BbiIXxoAHOro curHana — 0.1 ab;

- MER — He meHee 40 ab;

- AONYCTUMOE OTK/IOHEHWE LEeHTPasibHOW YacToTbl MOAYASATOPA OT HOMUHANLHOIO 3HAYeHNss — He 60-
nee 10~*

7.2.3 NCcTOYHMK WymMa

NCTOYHMK Wyma co cregywymm napameTpamm:

- BUJ WyMa — afAuTUBHbIN 6enblil rayccoB Wym B BUAE CUHMasHOo 1 KBaApaTypHO COCTaBASAOLMNX;

- NuK-cpakTop — He 6onee 18 ab;

- lWUMPUHA cnekTpa — He MeHee 20 MIly;

- YpOBEHb curHana — oT muHyc 90 o muHyc 50 oBMBT:

- war yctaHoBku ypoBHa — 0,1 ab.

7.2.4 mnTaATOP MHOTONIY4YEBOTO Npuema

MMuTtatop MHOrosly4eBoro npuema co ciefyroumMmu napaMmetTpamu:

- YACNO KaHanoB 3ajepxXkm — o 12;

- ocnabneHne curHana B kKaxaom kaHane — ot 0 go 50 ab;

- war yctaHoBku ocnabneHusa curHana — 0.1 ab;

- 3afiepxka curHana — ot 0 fo 5 mc;

- war yctaHoBku 3agepxkn — 10 Hc;

- JOoNNepoBCKuit cABUr YacToTel — 0T 0 fo + 20 Iu;

- war yctaHoBku gonneposckoro casura — 0,1 Iy,

7.2.5 N3mepnTenb MOLWHOCTHU

TepmoanekTpnyecknii 13mepuTesib MOLLHOCTH CO C/eAylLWnMn napaMmeTpamm:

- onanasoH 4acToT BXOAHOro curHana — ot 10 go 1000 Mruy;

- KO3 PUUMEHT cToaYeli BoSIHbl — He 6onee 1.1;

- AnanasoH n3mepeHns mouwHoctn — oT 1 MkBT o 100 mBT (0T MuHyc 30 ao 20 aBmMBT);

- NOrpeLwHoCcTb n3MepeHuna mouHoctn — 0.07 ab.

7.2.6 ATTeHaTop

ATTeHAaTop Co creAywWwnmm napameTpamu:

- Avana3oH YacToT curHana — ot 10 go 1000 Mru;

- ocnabnexne curHana — ot 0 go 110 ab;
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- war yctaHoBku ocnabnenna — 0.1 ab:
- MOrpewHoCTb YCTaHOBKM ocnabnenns — 0.05 gb.

7.3 MeToabl N3MEpPeHUin napameTpoB

7.3.1 NpoBepka Anana3zoHoB paboynx 4acToT U LLeHTpaNbHbIX YacTOT pajnokaHanos
MpoBepKy Npon3BOAUTL MO CXeMe, Noka3aHHOW Ha pucyHke 1.

PucyHok 1 — Cxema nposepku 1

MposepKy He0o6Xx04MMO NPOU3BOAUTL B C/eAyloWweM nopsaake:

a) ycTaHoBuUTb cneayowme napametpbl DVB-T2: 32K. 256-QAM. ckopocCTb kofa 2/3. 3alUTHbIN NHTep-
Ban 1/16, PP4;

6) nofgaTb Ha BXOA NPUEMHMKA CUTHAN YacToTol 178 ML M HACTPOUTb NPUEMHUK Ha 3Ty yacToTy. Y6e-
OUTbCA B NOSIB/IEHUW HA 3KpPaHe NMPUHUMAEMOro U306paxeHns:

B) ucnonb3ya metogq QMP1 (npunoxenue I, y6eanTbCsA B OTCYTCTBUM OLINGOK A€KOANPOBAHUSA:

r) nosBToputb 6), B) 4Nna yactoTt 202. 226. 474. 538, 602. 666, 730, 794 n 858 MrIu.

7.3.2 poBepka AOMNYCTUMOrO OTK/IOHEHUS LLeHTPasbHOW YacToTbl pajnokaHana oT HOMUHaNbHOW

MpoBepky HE06X0AUMO NPOU3BOANTL NO CXEMe, MOoKa3aHHOl Ha pucyHke 1. B cnejyrolwem nopsgke:

a) ycTaHoBUTb cnegytouime napameTpbl DVB-T2: 32K. 256-QAM, cKopocTb koga 2/3, 3alWUTHbIA MHTep-
Ban 1/16, PP4;

6) nofgatb Ha BXOA MPUEMHMKa CUTHaN ¢ 4acToToil pagmokaHana No 6 (tabnuua A.1l) n HacTpouTb Npu-
€MHMK Ha 3Ty YyacToTy. Y6eaAuTbCs B NOABMNEHUN HA 3KpaHe NPUHUMAaeMOoro n3obpaxeHus;

B) CHATb CUTHA/N CO BXOJa MPMEeMHUKA M YCTaHOBUTb 4acToTy curHana Ha 0.05 MIy Bbllle LeHTpanbHOA
4yacToTbl KaHana. MNofaTtb cMrHan Ha BXo4 npuemMHuka:

r) ucnonb3ys metod QMP1L (npunoxeHue I), ybeanTbCSA B OTCYTCTBUN OLINGOK A€KOANPOBAHUS;

[) CHATb CUMTHaN COo BXOAa NPUEMHMKa 1 YCTaHOBUTb YacToTy curHana Ha 0,05 Ml Huxe LeHTpanbHO
4yacToTbl KaHana. MNofaTtb cMrHan Ha BXo4 NpuemMHuKa;

e) ncnonbsya metod QMP1 (npunoxeHue ), y6e[nTbCs B OTCYTCTBUU OLINBGOK AEKOLNPOBAHUS;

X) noBTOpUTbL 6) — €) ANa paguokaHanos c Homepamu 12,21. 35 n 69.

7.3.3 N3mepeHne YyBCTBUTENIBHOCTU

MN3MepeHne Npon3BoAuTL NO CXeMe, NOKa3aHHOW Ha pUcyHke 2.

PucyHok 2 — Cxema nposepku 2

MpumeuyaHue — TloCKOMbKY MPUEMHUK UMEET GOsIee BbICOKYH YYBCTBUTENbHOCTb, YEM U3MEPUTESTb MOLLHO-
CTW. TO AOMNOJIHATENBHO MCTONb3YeTCA aTTeHaTop, obecneunBatoLLmii NoNyYeHe Ha BXOAax U3MEPUTENS MOLLHOCTU U
npUemMHuKa TpebyeMbIX YPOBHEN CUTHAOB.

N3mepeHne He06X04MMO NPOU3BOAUTL B CriedyloWweM nopsagake.

a) ycTaHoBUTbL cnegywlmne napametpbl DVB-T2: 32K. 3awuTHblii nHTepBan 1/8. PP2. BbikNUYUTb UC-
TOYHUK LWIYMA Y UMUTATOP MHOrO/ly4eBOro npuema;

6) nogaTb Ha BX0A NpYeMHUKa CUrHaI yactoTon 202 MIy;

B) ycTaHOBUTb moaynsaumio QPSK. ckopocTb koga 1/2;
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) yCTaHOBUTb NO U3MEPUTEIO MOLLHOCTN YPOBEHb CUTHAa Ha BXofe atTeHoaTopa P5=- 50 gbMBT +A.
rae A — cymmapHoe 3aTyxaHue aTTeHioaTopa v kabenei go Bxoga npuemHuka, ab;

[) BbINO/THUTbL PYYHOI NOUCK KaHana Ha NpueMHuKe 1 y6eanTbCa B NOSIBIEHNN Ha 3KpaHe NMpMHUMaeMo-
ro n3obpaxeHus;

€) yMeHblaTb YPOBEHb CUTHANA 4,0 OCTUXEHUS MUHUMANbHOTO 3HAYEHUS, NPYU KOTOPOM eLle BbIMOAHSA-
eTcs ycnosue 6e30wmnbo4YHOro npuema no metogy QMP2 (npunoxenwue I);

X) 3athukcmpoBaB nokasaHve n3MepuTens MoOWHOCTU Pw, paccuntaTtb MUHUManbHbI/i YypOBEHb CUTHaNa
Ha Bxofe npuemMHuka Pmum, ABEMBT. no popmyne

Pom = Pw - A (1

3) NOBTOPUTb B) — X) ANA OCTasIbHbIX pexnumos DVB-T2 n3 tabnuusl 5.3 (npunoxeHue b);

1) NnoBTOpUTbL 6) — 3) ANA curHana JyacTtoToi 666 Mru,.

7.3.4 WN3mepeHune OTHOLWEHNS «Hecyllas — WYM» B rayCCoOBOM KaHase

MN3mepeHne Npou3BoOAUTb MO CXeMe, NoKa3aHHOW Ha pucyHke 2. Ha Bxofe W3MepuTesis MOLLHOCTU pe-
KOMeHAyeTCca UCNOMb30BaTb NOSIOCOBON (hUNLTP C HOMUHAMBLHOI NOMOCOo nponyckaHua 4 Mry. Nsmepexne
Heo6Xxo0ANMO NPON3BOANTL B CrieyOLEM NOPAAKE;

a) yCcTaHOBUTbL cnegyowmne napameTpbl DVB-T2; 32K. 3awuTHbIn uHTepBan 1/8. PP2. BbiknounTb uC-
TOYHUK WIYyMa U UMUTaTOpP MHOr0J/ly4eBOro npuema;

6) nogaTb Ha BXOA4 NPpUEMHUKa curHan vyactoton 202 Mly;

B) ycTaHOBUTb Mogynauuto QPSK, ckopocTb koga 1/2;

) yCTaHOBWUTb NO N3MEPUTENIO MOLLHOCTW YPOBEHb CUrHaNa Ha BXxofe aTtTeHtoaTopa Ps=- 50 gBMBT +A.
rae A — cymmapHoe 3aTyxaHue aTTeHioaTopa v kabenei go Bxoga npuemHuka, ab;

[) BbIKNIOYNTb CUTHA, BKKOUYUTb UCTOYHUK LLIYMA;

€) yCTaHOBUTbL N0 M3MEPUTE/H0 MOLLHOCTM YPOBEHb LWyMa Ha BXxoAe aTTeHoaTopa Pn=- 50 sBMBT +A;

X) BKIIOUYNTb CUTHAN W BbIMOMHUTL PYYHOW NOUCK KaHana Ha NnpueMHuke;

3) yBe/iMynmBaTb YPOBEHb LIYyMa OT HU3KOro 3Ha4YeHus [0 60/iee BbICOKOro, rnoka He 6yaeTr AOCTUrHYTO
MWHMMaNbHOE OTHOLWEHNE «Hecyllas — LWyM», NP1 KOTOPOM BbINOSIHAETCA ycnoBue 6e30WwWmnMb604HOro npuema
no metoay QMP2 (npunoxeHue IN);

1) BbIK/TIOYNTL CUTHAT U NO U3MEPUTESII0 MOLLHOCTN ONnpeaennTb YpoBeHb Wyma Pw. Paccuntarb OTHO-
weHne «Hecywas — wym» C/N, aob, no dopmyne

C/N = P5- Pw; 2)

K) NOBTOPUTb B) — W) AN OCTanbHbIX pexnumoB DVB-T2 n3 tabnuubl 5.2 (npunoxeHue b);

) NOBTOPUTb 6) — K) ANSA CUTHaNa YactoToin 666 Mru.

7.3.5 W3mepeHne makcumasnbHOIo YpOBHA BXOLHOT0O CUTHana

MN3mepeHne He06X04MMO NPON3BOAUTL NO CXeMe, NoKa3aHHOW Ha pucyHKe 2, B cieAylolem nopsagke;

a) ycTaHoBUTb cnegytoume napameTpbl DVB-T2; 32K, 256-QAM. ckopocTb koga 2/3, 3alWUTHbIA NHTep-
Ban 1/16. PP4. BbIKNOUYNTb UCTOYHUK LWIYMA U UMUTATOP MHOTO/ly4eBOro nNpuema;

6) nogaTb Ha BXOJ NPUEMHMKA CUTHAN YacToToli 666 MIu;

B) YCTAQHOBUTb MO U3MEPUTE/II0 MOLLHOCTM YPOBEHb CUTHAsa Ha BXoe aTtTeHtoaTtopa P, =- 50 gBMBT ¢ A.
rae A — cymmapHoe 3aTyxaHue aTTeHioaTopa v kabenei go Bxoga npuemHuka, ab;

r) BbINOAIHUTb PYYHOW MOWCK KaHaa Ha NpUeMHuKe 1 y6eanTbCa B NOSIBIEHUM HA 3KpaHe NMPUHUMAaeMoro
n3o06paxeHuns;

L) yBenuuueatb ypOBEHb CUrHana A0 LOCTMXKEHWA MakCUMasbHOro 3HavyeHus, Npu KOTOPOM elle Bbl-
nonHseTca ycrnosue 6e3owmnboyHoro npuema no metogqy QMP2 (npunoxeHue I);

e) 3ahukcpoBaB nokasaHne namMepmuTens MOWHOCTN Pw, paccuntatb MakCMMasbHblil ypOBEHb CUTHaNA
Ha Bxofe npuemHuka Pmakc. sABMBT, no hopmyne

P P

vakc ~ " w 0)
7.3.6 TpoBepka ycTOWUYNBOCTU K MOMeXaM OT CUTHAIOB LU POBOTro TeIEBUAEHUS APYTUX KAHAMOB
MpoBepKy NPOM3BOANTbL MO CXEMe, NOKA3aHHOM Ha pUCyHKe 3.
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PucyHok 3 — Cxema npoBepkmn 3

MpumeuyaHne — T1OCKOMbKY NPUEMHUK UMEET 60sIee BbICOKYIO YyBCTBUTE/ILHOCTb, YeM U3MEPUTE b MOLLHO-
CTU. TO UCMONb3YETCs AOMNO/IHUTE bHBIA aTTeHIaTop, 06eCneUnBatoLLUiA NONYyYEHNE HA BXO4AX U3MEPUTENSI MOLLHOCTY 1
npuemMHuKa TpebyembIX YPOBHel CUrHasIOoB.

MpoBepky Heo6Xx0A4MMO NPOU3BOAUTL B CleAylowem nopsaake:

a) yctaHoBUTb B kKaHanax A un B cnegyowumne napametpbl DVB-T2: 32K. 256-QAM. ckopocTb koga 2/3,
3aWunTHbI nHTepBan 1/16. PP4. OTKAOUYMTb CUrHan kaHana B;

6) ycTaHOBUTb B KaHane A yacToTy curHana 666 Mru;

B) YCTAHOBUTb MO M3MEpPUTEsNII0 MOLWHOCTU YypOBEHb CUrHana B kaHasne A Ha BXofe aTTeHiaropa
Pa=- 50 gbMBT +A. rge A — cymmapHoe 3aTyxaHue aTTeHloatopa u kabeneii 4o Bxofa npuemHuka, ab;

r) BbINOMIHUTb PYYHOI NOUCK KaHana Ha NpueMHuke n ybeanTbca B NOABNEHUN HA IKPAHE NPUHUMAEMOro
n3obpaxeHus;

L) YCTaHOBWUTb B KaHane B yacToTy curHana 674 Mru;

€) OTKNUYNTL CUrHan kaHana A. BKnw4unTb cUrHan KkaHana B. YCTaHOBUTb N0 U3MEPUTEN0 MOLLHOCTMU
ypOBeHb cUrHasna B kaHane B Ha Bxofe aTTeHwaTtopa Pb =- 20 abMBT + A;

X) BKNOUYNTb CUTHAN KaHana A;

3) U3MEHATb YPOBEHb CUTHaNa B KaHane A. moka He 6yAeT OCTUTHYT MUHUMAabHbIA YPOBEHb cUrHana,
npu KOTOPOM BbINOJIHAETCSA ycN0BMe 6e30Wmn604HOro npuema no metogy QMP2 (npunoxexue T);

1) 3adhMKCMpoBaB NokasaHue n3mepuTensa MowWwHoOCT Pw, onpegenntb AONYCTUMbIV YpOBEHb Nomexu P,
nb6. no hopmyne

pi=pw~pbl (©)

K) NOBTOPUTbL B) — W) AN15 YyacToT 658, 650 n 682 MI'y B kKaHane B:

N) NOBTOPUTb B) — 1) Npu ycTaHoBKe YacToTbl 738 MI'y B kaHase B, koTopas npu yactoTe 666 MI'L B ka-
Hane A 1 npoMexyTouHoi yactoTe 36.15 MIy NpM6NN3NTENBHO COOTBETCTBYET YacTOTe 3epkasibHOro kaHana
F3=666 My + (2 x 36,15) Ml'y = 738,3 MI'y;

M) noBTOpPUTL 6) — N1) Npu yactote 786 MI'Yy B kKaHane A. ycTaHaB/nBas B KaHasne B nocnegosaTenibHO
cnepywuwme yactoTbl: 674, 770, 778. 802 n 858 MI'L (4acToTa 3epKkanbHOro KaHana).

7.3.7 N3mepeHne MUMHUMAasibHOTO YPOBHSA BXOA4HOMO CUTHAMa NPU Ha/IMYMmn cTaTUYecKoro axocurHana

N3mepeHne He06X04MMO NPOM3BOANTL MO CXeMe, NOKa3aHHON Ha PUCYHKe 2, B cneAylolem nopsgke:

a) ycTaHOBWTb criegylouime napametpbl DVB-T2: 32K. 3awuTHblit nHTepBan 1/8. PP2. BbiknounTb uc-
TOYHMK WyMa N UMUTATOP MHOTO/Iy4€BOro npuema;

6) noaaTb Ha BXOA NpUEeMHUKa CUrHan yacToToi 666 MIy. yctaHoBuB Moaynsaunio 256-QAM un ckopocTb
koga 1/2;

B) YCTAHOBWTb MO M3MEPUTE/II0 MOLLHOCTU YPOBEHb CUTHANA Ha BXxoe aTTeHoaTopa P, =- 50 sABMBT +A.
roe A — cymmapHoe 3aTyxaHue aTTeHwaTopa v kabenei o Bxoga npuemHuka. gb:

r) BbINO/THUTb PYYHOW MOWCK KaHana Ha NpueMHuKe 1 y6eanTbCa B NOSIB/IEHUN Ha 3KpaHe NPUHUMaeMoro
n3obpaxeHus;

) BKNOUYNTb UMUTATOP MHOrO/ly4eBOro npuema. YCTaHOBUTb Ha HEM 3xocurHan ¢ yposHem 0 b ot-
HOCUTE/IbHO OCHOBHOIO CUrHasna c napameTpamu: 3afgepxka 1,95 mkc, cosnagawuwue gasbl OCHOBHOIO U
3X0CUTHana Ha LeHTpasbHO YacToTe KaHana;

B) yMeHblaTb YypOBEHb CUTHANA, NoKa He ByfeT LOCTUTHYTO MUHUMAIbHOE 3HaYeHune, Npu KOTOpoM eLe
BbINOSIHSiIETCA yCNoBMe 6e30Wwnbo4HOro npuema no metogdy QMP2 (npunoxexune IN). Y6e[utbcs, 4TO Npu 3TOM
YPOBHE CUTHana Ha NPUeMHKKe OCyLecTBAseTCA PyYHOI MOUCK kaHana,;

0]
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X) 3ahmkcupoBaB nokasaHue UIMepuTens MowWwHocTn Pw, paccunTtaTb MUHUMAasbHbIA YPOBEHb CUTHaNAa
Ha BXofie npuemHuka Pvmv, AB. no dopmyne

3) NOBTOPUTb B) — X) ANS 3ajepX ek axocurdHana 10 Mkc n 224 MKc;

1) NoBTOPUTL 6) — 3) AN OCTa/bHbIX CKOPOCTEl koAa npu moaynauun 256-QAM n3 tabnuuel B.3 (npu-
noxexwue B).

7.3.8 M3mepeHne OTHOWEHUA «Hecyllas — WyM» B rayCCOBOM KaHane Npu Hannyuy axocurHana
C ,ON/1epPOBCKUM CABUTOM

MN3mepeHne NponsBouUTb MO CXeme, NokasaHHOl Ha pucyHke 2. Ha Bxofe M3MepuTesns MOLLHOCTU pe-
KOMeHJyeTCa MCMonb30BaTh NOS0COBOI (PUALTP C HOMWUHAMBLHOW Nonocolt nponyckaHus 4 Mry. MsmepeHue
Heo6xoANMO NPOM3BOANTL B CrefytolemM nopsiake:

a) ycTaHOBUTbL cnegyowmne napameTpbol DVB-T2: 32K. 3awuTHbIl uHTepsan 1/8, PP2. Bbiknwountb uc-
TOYHUK WyMa U UMUTATOP MHOTO/Ty4eBOro NPUEMa;

6) nogaTh Ha BXOA4 NPMEMHMKa CUrHan yactoToi 666 MIy. yctaHoBuB moaynauuio 256-QAM 1 ckopocTb
kopa 1/2;

B) YCTAHOBWTb MO M3MEPUTE/IO MOLLHOCTM YPOBEHb CUTHANA Ha BXoAe aTtTeHoaTopa P5=- 50 gBEMBT ¢ A.
rae A — cymmapHoe 3aTyxaHue aTTeHoatopa u kabeneii jo Bxoga npuemMHuka. ab;

r) BbINOJ/IHUTb PYYHOW NOUCK KaHana Ha NnpuemMHuke nyb6eanTbCcsa B NOSABEHUN HA IKpaHEe NPUHUMAaeMOoro
n3obpaxeHus;

[1) BbIK/TIOYNTL CUTHA, BKIHOYNTL NCTOYHUK LLYMa:

€) yCTaHOBUTb N0 M3MEPUTE/0 MOLLHOCTWN YPOBEHb LWWYyMa Ha BXxoAe aTTeHoatopa Pn=- 50 sBMBT +A:

X) BK/IIOUNTbL CUTHAUT. YMEHbLIATh YPOBEHb LYMa OT yCTAHOBJ/IEHHOIO 3Ha4YeHUs 40 60/iee HM3KOro, noka
He 6yaeT BbINO/IHEHO ycnoBue 6e30WwWmM604HOro npuema no metogy QMP2 (npunoxeHue I);

3) OTK/IIOUYUTL CUTHA U MO U3MEPUTENIO MOLLHOCTM M3MepUTb YPOBEHb LYMa Ha BXofe aTtTeHiaTopa Pnl;

N) paccunMtaTb OTHOWEHNE «Hecyuwas — wym» (6e3 axocurHana) c/n, gb. no hopmyne

c/n*ps-p nk 6)

K) BKMIOUNTb CUTHAN. BKNOUYNTL UMUTATOP MHOTO/Iy4eBOTO NpMema M yCTaHOBUTb 3XOCWUTHaN co cnepy-
WMy napameTpamu: yposeHnb 0 o6 1 3agepxka 20 MKC OTHOCMTENIbHO OCHOBHOTO CUrHasna, coBnagjatolime
thasbl OCHOBHOIO M 3XOCUTHaNa Ha LLeHTpasibHON YacToTe KaHana, cmelweHne 4yactoThl 0 'y B peXxnMe «4ucto
[LONSIEPOBCKOTO CABUTa»;

N) yMeHbllaTb YPOBEHb WyMa OT BbICOKOTO 3HauyeHus Ao 6osee HU3KOrO, Noka He GyaeT BbINOMHEHO
ycnosue 6esowmnboyHoro npuema no metogy QMP2 (npunoxeHue I);

M) OTK/IOUUTb CUTHAS, IXOCUTHAN U N0 U3MEPUTENI0 MOLHOCTM U3MEPUTL YPOBEHb LiyMa Ha BXxoAe aT-
TeHtoartopa Pnz;

H) paccumTaTb M3MEHEHWE YPOBHSA Wyma [l, 5. 06ycnoB/ieHHOE BIMAHMEM 3XOCUTHana. no hopmyne

no=Puw “ "An2* (7)

n punmevyaHne — YBenuyexue 3aTyxaHua atTeHraropa ,q BbIpaXXaeTCA NONOXNTE/IbHbIMU 3HAYEHUAMMA, ,qB. a
YMeHbllUeHne — oTpulaTtesibHbIMU,

0) paccuuTaTb OTHOWEHUE «Hecyuwas — wym» C/N. ob. no hopmyne
C/IN =c/n ¢ [i; (8)

n) NOBTOPUTb B) — 0) A1 CMeLLeHmnit yactoThl 1, 51 10 Iy,
p) noBTOPUTL 6) — N) AN OCTasIbHbIX CKOPOCTEN Koda npu moaynsaumm 256-QAM u3 tabnuubl B.4 (npu-
noxexwue B).

7.4 TlpoBepka BbINOMIHEHUA TEXHUYECKUX TpeboBaHU

7.4.1 TpoBepka npuoma curHasnos DVB-T2 ¢ pa3niMuyHbIMK napameTpamu

MpoBepKy NpoM3BOASAT NO CXeMe, NoKa3aHHOM Ha pucyHke 1. YcTaHaB/MBaloT YacToTy curHana 666 Mry. Mo-
oyepeaHo 3agaBas napameTpbl DVB-T2 B cooTBeTCTBUM C Tabnvuamu 4— 7. NpoBepsIOT OTCYTCTBME OLUIMGOK Ae-
KoAmMpoBaHusa noToka 6utos H.264/AVC BugeocurHana ctaHgapTHOW YeTkocTu no metogy QMPL (npunoxeHue I).

u
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Ta6bnuya 4

MapameTtpbl QV8-T2

KonmuecTBo HecyLLyx

64-QAM (NoBepHYTOE CO3BE3ANE), CKOPOCTb Kogda 2/3, 3alWuTHbIN nHTepBan 1/8. PP2 1K
64-QAM (noBepHyTOE CO3Be3/yeE), CKOPOCTb Koda 2/3, 3almTHbI uHTepsan 1/8. PP2 2K
64-QAM (NoBepHYTOE CO3BE3ANE), CKOPOCTb Koda 2/3, 3aluTHbI nHTepsan 1/8. PP2 4K
64-QAM (noBepHyTOE CO3BE3AME), CKOPOCTb Kofa 2/3, 3aluTHbIA nHTepBan 1/8. PP2 8K

64-QAM (noBepHyTOEe CO3BE3ANE), CKOPOCTb Koda 2/3, 3aluTHbIi nHTepsan 1/8. PP2

256-QAM (nosepHyTOe co3Be3aue), CKOPOCTb Kofa 2/3, 3aluTHbI nHTepsan 1/8, PP2

256-QAM (noBepHyTOe CO3BE3AME), CKOPOCTb Koaa 2/3, 3aluTHbIR nHTepsan 1/8, PP2

256-QAM (noBepHyTOE CO3BE3ANE), CKOPOCTb Koaa 3/4. 3aWnTHbLIN MHTepBan 1/8, PP2

256-QAM (noBepHyTOE co3BE3ANME), CKOPOCTb KoAa 3/4, 3aWuTHbIN MHTepsan 1/8, PP2

8K (pacluwmpeHHasi nosoca
yacToT)

16K

16K (pacwmpeHHas nonoca
yacTor)

32K

32K (pacwmpeHHas nonoca

yacToT)
Tabnuya 5
MapameTpbl DVB-T2 CosBe3aye
32K. 256-QAM. cKopoCTb Koaa 2/3. 3aluMTHbIR uHTepBan 1/16. PP4 MosepHyTOE
32K. 256-QAM. cKopoCTb kofa 2/3. 3alnTHbIN nHTepBan 1/16. PP4 HenosepHyToe
Tabnuuya 6
Pa3melLeHre pacnpeaeneHHbIX
Mapametpe! DVB-T2 NUIOT-CUTHa/TOB
16K, 256-QAM (noBepHyTOe co3Be3aME), CKOPOCTh koaa 2/3, 3aluTHbli uHTepBan 1/4 PP1
32K, 256-QAM (noBepHyTOe co3Be3aune), CKopocTb koAa 3/4, 3aluTHbI HTepBan 1/8 PP2
16K, 256-QAM (NoBepHYTOE CO3BE3AMNE), CKOPOCTb KoAa 2/3, 3aluUTHbI HTepBan 1/8 PP3
32K, 256-QAM (noBepHyTOe CO3BE3AME), CKOPOCTb KoAa 2/3, 3aLiMTHbI nHTepBan 1/16 PP4
16K. 256-QAM (noBepHyTOe CO3BE3AMNE), CKOPOCTb Kofa 2/3, 3alWuTHbIli HTepsan 1/16 PP5
32K. 256-QAM (noBepHyTOE co3Be3aMe), CKOPOCTb Koaa 3/5, 3almTHbI nHTepsan 1/32 PP6
32K. 256-QAM (noBepHYTOE CO3BE3aME), CKOPOCTL KoAa 2/3, 3alUMTHbI MHTepBan 1/128 PP7
32K, 256-QAM (noBepHyTOe CO3BE3AME), CKOPOCTb koaa 3/4, 3alunTHbI nHTepean 1/16 PP8
Ta6nuua 7
Konm4ecTBo HecyLLyIX, pasmeLLieHre pacrpeaerieHHbIX MIOT-CUTHAIOB U 3alLyTHbI MHTepBan
Moyt CkopoCTb
AYTALA Komda 32K. PP7, 32K. PP4. 32K, PP2, 32K. PP2. 32K.PP2. 32K. PP2, 8K. PP1.
1/128 1/32 /16 19-258 18 19/128 14
QPSK 12
35
2/3
3/4
4/5

12
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OKoHYaHve Tabnuubl 7

KO/MyecTBO HECyLLMX, pasMeLLiEHNe PACTIPEAE/IEHHbIX MTIOT-CUTHA/IOB W 3aLLMTHBIA MHTEPBAI

CkopocTb
Mopyrups Koma 32K PP7, 32K PP4.  32KPP2. 32K PP2. 32K PP2,  32KPP2. 6K PPL
1/128 122 116 19/256 18 19/128 14

16-QAM 12
3/5
2/3
3/4
4/5
5/6
64-QAM 12
3/5
2/3
3/4
4/5
5/6
256-QAM 12
3/5
2/3
3/4
4/5
5/6

[lna npoBepku nMpuema CUrHanoB B pexume MynbTu-PLP (MHOronoTokoBOl nepegayn) NCMOMb3YIOT CUT-
Han ¢ YeTblpbMs LUMPPOBLIMU NOTOKAMU, COAEpPXaLLMMuN MO ABe NporpaMmbl (CNyX6bl).

BbINONHAIT aBTOMaTUYEeCKUA NOUCK KaHanos. MpoBepsoT, YTO NMPaBWUIbHO AEKOAUPYIOTCS BCe nepe-
AaBaemble nporpammbl (CNyx6bi).

7.4.2 TlpoBepka fiemMynbTUNaeKkcuposaHus

7.4.2.1 NpoBepKy NPON3BOAAT NO CXeMe, NoKa3aHHON Ha pucyHke 1. Icnonb3yoT TpPaHCNOPTHLIA NOTOK,
cofepxalinii TeNeBU3NOHHbIE NPOrpaMMbl CTaHAAPTHOW M BbICOKOW 4eTKOCTW, MporpamMMbl pajuoBeLlaHus,
TeneTekcT N cy6TUTPLI. YCTaHaBAMBaloT ciefytolme napameTpsl DVB-T2: 32K. 256-QAM, ckopocTb koga 2/3.
3alWnTHbIA MHTepBan 1/16. PP4. Ha BX0oA4 nNpuMeMHMKa nofarT cuUrHan yactotoin 666 Ml u HacTpauBaloT
NPUEMHUK Ha 3Ty YacToTy. MpoBepsAT OTCYTCTBME OLINMOOK AeKOAUPOBAHNA Te/TEBU3NOHHbLIX NPOrpaMm CTaH-
[apTHON 1 BbICOKON 4eTKOCTM, ucnonb3ysa meTtod QMP1 (npunoxexue I). MpoBepsatoT oTcyTcTBME OLWNGOK
JeKoanmpoBaHus NporpaMMm paguoBellaHusa npu X NpocayLwmBaHum.

7.4.2.2 TlpoBepsIlOT, YTO MPMEMHUK CTaHAAPTHOW YeTKOCTU He 0GHapyXuBaeT U He 3aHOCUT B CMUCOK
NpPUHUMaemble NPOrpaMMbl BbICOKO YETKOCTU.

7.4.2.3 MpoBepsAT, YTO NPUEMHUK BbICOKOM YETKOCTU O6HapyxusaeT u fekogupyeT nporpaMmmbl CTaH-
[apTHOWN 1 BbICOKOW YETKOCTU.

7.4.2.4 MNpoBepsoT, YTO NPUEMHUK eKoaupyeT 1 oTobpaxaeT TeneTekcT u CyoTUTphbI.

7.4.2.5 lna npuemMHWKOB, obecneuymBalwLWwnux Npuem nnaTHbIX TENEBU3NOHHbIX KaHasnoB, NPOBEPSAIOT
feckpembnmposaHue (gewundpoBaHne) LM@PPOBOro CUrHana, Ucnosb3ys MoAysb YCNOBHOIO goctyna nnéo
cCMapT-KapTy U COOTBETCTBYIOLW UM 06pa3oM CKpemM6/IMPOBaHHbIV NPOrpaMMHbIi NOTOK.

7.4.3 TlpoBepka fekoaupoBaHusa BuaeocurHana

7.4.3.1 MpoBepKy NPON3BOASAT MO CXEMeE, NOKa3aHHO Ha pucyHke 1. Ha Bxog nNpueMHuKa nojawT Cur-
Han yacTtoTol 666 Ml 1 HacTpansBalT NPUEMHUK Ha 3Ty YacToTy. [l NpoBepkn AeKoAMpPOBaHMSA NOToka 6u-
T0B H.264/AVC nooyepefHO NCMOMNb3YIOT NPOrpamMmmMHble NOTOKM C BUAEOCUTHaNamu ctaHfapTHOW 1 BbICOKOWA

13
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4YeTKOCTV B COOTBETCTBUU C Tabnuuelt 3. cogepxalye guHammyeckne coxeTbl. [poBepsAlOT OTCYTCTBME OLW K-
60Kk AekoampoBaHus. ncnonb3ys metog QMP1 (npunoxeHue I).

7.4.3.2 lnA npoBepKn AeKoAMpPOBaHWS BUAEO CTaHAAPTHOW YeTKOCTU NPU MUHUMAaNbHON CKOpPOCTW Mo-
TOKa MCMO/b3y0T MPOrPamMMHbI NOTOK BUAEO CO CKOPOCTbio 1 M6uT/c. MNpoBepsAlT OTCYTCTBME OWNGOK AeKo-
OVpOBaHUA. ucnonb3ya metoq QMP1 (npunoxeHue I).

7.4.3.3 ns NnpoBepkn AeKoAUPOBaHUSA HENOABVIKHOTO M306PaXKEHNA NCMOb3YIOT NPOrpaMMHbIii MOTOK,
copepxalmuii chotorpaduio. NpoBepsAOT OTCYTCTBME OWMBOK AEeKOAMPOBAHNSA, NCNOoNb3ys MeTod QMP1 (npu-
noxexwue ).

7.4.4 NMpoBepka npeobpa3oBaHus oopmata n3obpaxeHns

7.4.4.1 TlpoBepky NPOU3BOAAT A1 BCEX BUAOB NPUEMHMNKOB, 3a UCK/IOYEHMEM TesieBU30pPOoB, N0 CXxeMe,
nokasaHHol Ha pucyHke 1. Ha BXxoA4 npveMHMKa nogatT CUrHan yactoToin 666 My n HacTpauBarT NPUEMHUK
Ha 3Ty yacToTy. [na NnpoBepkn BOCNpou3BefeHUs n3obpaxeHus popmarta 4 : 3 Ha akpaHax dopmaTta 16:9
MCNONb3YT NPOrpamMMHbIii NOTOK, cogepxalwuii Buageo B chopmate 4 : 3. MNpoBepsitoT, YTO M306paxeHne Ha
BMAEOMOHMTOPE BOCNpou3BoanTcs B oopmate 16:9.

7.4.4.2 Ons nNpoBepKM NOHWXKaKLWero npeobpasoBaHns N306paxeHnss BbICOKOW 4eTKOCTU nmooyepegHo
MCNo/b3yT NPOorpaMMHblie NOTOKM, cofepxalive crnepyolme BugeoCcurHanbl:

- paspeweHne 1280 * 720, yactoTa kKagpos 50 'y, nporpeccnuBHasa pasBepTka;

- paspeweHne 1920 * 1080. yacTtoTa kagpos 25 'y. yepeccTpoyHaa pasBepTka.

MpoBepsIoT, YTO Ha aKpaHe BOCMPOU3BOAUTCA N306paKeHne cTaH[apTHON YeTKoCTH.

7.4.5 MNpoBepka fekoanpoBaHnsa 3ByKOBOTO cUrHana

7.4.5.1 MpoBepKy NPOM3BOAAT MO CXEME, NOKa3aHHOI Ha pucyHke 1. Ha Bxog npMemMHMKa nogatwT Cur-
Han vactoToin 666 MIL M HacTpamBalT NPUEMHUK Ha 3Ty YacToTy. [NA NPOBEPKM AEKOAMPOBAHUA MOTOKOB
61TOB ayamMo ANA O4HOKAHANIbHOrO U CTePeOo3ByKa UCNO/b3YT TPAHCMOPTHbIVA NOTOK, COAepXallinii cnegyro-
e 3BYKOBblE NMOTOKMU:

- cTepeo3Byk MPEG-1 ypoBHsa Il co ckopocTbio nepegaun 192 k6ut/c n yactoToli guckpeTtusaymm 48 kru;

- 0fiHOKaHanbHbIl 3ByK MPEG-1 ypoBHsA |l co ckopocTblo nepegaun 96 K6UT/C M yacTOTON gUCKpeTnsa-
umn 48 Kru;

- cTepeo3Byk MPEG-4 HE AAC ypoBHS 2 ¢ 4acTOTOW guckpeTusaunn 48 kru;

- oAHOKaHanbHbIN 3ByKk MPEG-4 HE AAC ypoBHA 2 ¢ YacToTol anckpeTtusauyumn 48 kry,.

MpoBepsAlT NyTemM NPOCNYWMBAHUA, YTO NPUEMHUK OBHapyXuBaeT, NpaBuU/bHO AeKOoAMPYeT U BOCNPO-
M3BOAUT BCE 3BYKOBbIE MOTOKM.

7.4.5.2 AnA NnpoBepKN feKoAMPOBaHUA NOTOKOB 6UTOB ayAMo AN MHOTOKaHaNbHOro 3ByKa UCNOMb3YHT
TPaHCMOPTHbIN NOTOK, CoAEpPXaluii MHOrOKaHabHbIli 3ByK E-AC-3 ¢ yactoToli guckpetmsaumm 48 kly. K Bbl-
xogam HDMI n S'PDIF npuemHuka noouvepefHo nogknwualT AV-pecusep AN AOMalLHEro KuHoTtearpa u
NPoOBEPSAT NyTEM NPOCAYLINBAHUSA, YUTO NPUEMHUK OBHapyXuBaeT, NpaBU/bHO AEKOAUPYET U BOCNPOU3BOAUT
BCE 3BYKOBbIE MOTOKM.

7.4.6 TpoBepka UHTepgeiicos

7.4.6.1 MpoBepky BbiBOAA UM(POBOro BuaeocurHana no nHrepgeiicy HDMI npousBogAaT no MeToau-
ke 7.4.3.1.

MpoBepky BBOAA UMK POBOro BuAeocurHana gns tenesusopa no nHtepgeiicy HDMI npoussogAaT, mc-
nonb3ysa B KayecTBe UCTOYHMKa curHana HDMI unudpoBylo TeNneBM3MOHHYIO NpucTaBky. Ha Bxon npucTasku
noAarT curHan yacTtoToih 666 MIL. cogepxalwuii nporpamMmMHble NMOTOKU B COOTBETCTBUU € Tabnuuei 3. C Bbl-
xona HDMI npuctaBku LM poOBOI BUAEOCHrHan nofatT Ha COOTBETCTBYHLWLNIA BXO4 TeneBn3opa 1 NnpoBepsaoT
Hanmune n3obpaxeHns Ha ero akpaHe.

7.4.6.2 NpoBepKy BbiBOJA aHa/ONOBOro BUAEOCUTHaNa NpoM3BOAST MO CXxeMe, NMoKa3aHHOW Ha pUCYH-
ke 1. Ha BXOA4 mMpMemHuKa nogarT curHan yactotolh 666 MIu, coaepxalimii NPorpaMmHbIii NOTOK BUAEO C
paspeweHunem 720 * 576. MNMpoBepAOT, YTO NapaMeTpbl aHaN0roBbIX BUAEOCUTHAIOB Ha BbIXOAHbIX padbemax
npuemHuka coorsetctBytoT FOCT P 51771.

MpoBepKy BBOJA aHa/i0Or0BOro BUAeOCUrHana A5 Tesiesmsopa npoussBoAsaT, UCNONb3ysA B KavyecTBe UC-
TOYHMKA aHasoroBoro curHana uugposyo TeneBU3NOHHYI0 NPUCTaBKy C COOTBETCTBYOWMUMMN aHaNorosbiMu
BbIXxogamMu. Ha Bxog NpuUcTaBku NojarT CUrHaN YyacToToi 666 MIL. cogepxaluii NporpaMmHbIii MOTOK BUAEO
C paspeweHuem 720 * 576. C aHanorosoro BbiIxoAa NpuUCTaBkM BMAEOCUTHAN NOAAlT Ha COOTBETCTBYIOLLUIA
BXOJ, TefnesBn3opa v NpoBepsalnT Hannymne n3obpaxeHnsa Ha ero aKkpaHe.

7.4.6.3 MpoBepKy BbiBOAA LM POBbLIX CUTHANOB 3BYKa No UHTepdgeiicam HDMI n S/PDIF npoussogaT
no cxeme, nNokasaHHoOW Ha pucyHke 1. Ha BXxofd npveMHuMKa NogalT CUrHaa YacToToi 666 MIL, cogepxalunii
TPaHCNOPTHbIA NOTOK CO CAeAyLWUMN 3BYKOBbIMN NOTOKaMU:
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- cTepeo3Byk MPEG-1 ypoBHS Il co ckopocTblo nepegayn 192 k6ut/c n 4yactoToil guckpetmnsauum 48 kru;

- cTtepeo3Byk MPEG-4 HE AAC ypoBHSA 2 c yacToTol auckpeTtusaynm 48 klu;

- MHOTOKaHabHblli 3ByK E-AC-3 ¢ yacToToi guckpeTusauum 48 kruy,.

K Bbixogam HDMI u S/PDIF npneMHuka noovyepeHo nogknoyaT AV-pecusep AN8 LOMaLIHEro KUHoTe-
atpa v MpoBepsaioT, YTU 3BYKOBbIE MNOTOKM BOCNpOMU3BOAATCA MpaBuibHO.

MpoBepky BBOAA LM(MPOBLIX CUTHANOB 3ByKa A5 Tenesnsopa no uHtepdeiicy HDMI npousBogsT, uc-
nonb3ys B KayecTBe MUCTOYHWUKa curHana HDMI uudposyto TeneBu3MoHHYO npucTasky. Ha Bxon npucras-
KM nofalwT curHan yactotoin 666 MIU. coaepxaliuii Te xe 3BYKOBble MOTOKM, YTO W NpW NPOBEPKe BblBOAA
LM pPOBbLIX CUTHANOB 3BYKa No uHtepdeiicam HDMI n S/PDIF B gaHHoM nyHkTe. C Bbixoga HDMI npuctaBku
LuncpoBoit curHan 3Byka nofaloT Ha COOTBETCTBYIOLW M BXO TefleBn3opa v NPOBEPSIOT, YTO 3BYKOBbIE MOTOKM
BOCNPON3BOAATCA NPaBUbHO.

7.4.6.4 MpoBepKy BbiBOAA aHa/IOrOBbIX CUTHA/IOB CTEepeo3Byka NMPOM3BOAAT MO CXeme, NoKa3aHHOW Ha
pucyHke 1. Ha Bxo4 NpuMOMHMKa NOJatT CUrHaN 4YacToToi 666 MMy, comepxalinii TPaHCMOPTHbLIA NOTOK CO
cneayrwmMy 3ByKOBbIMWU NOTOKaMK.

- cTepeo3Byk MPEG-1 ypoBHsA Il co ckopocTbto nepegaun 192 k6uT/c v yactoToi gnckpeTtunsayum 48 kry;

- cTepeo3Byk MPEG-4 HE AAC ypoBHS 2 ¢ YyacToToll guckpeTusauyuu 48 kly.

Y6expaatTcsa, 4TO napamMeTpbl aHanoroBbiX CUTHaN0B 3BYyKa Ha BbIXOAHbIX pa3beMax COOTBETCTBYIOT
FOCT P 51771.

MpoBepKy BBOAA aHaN0OroBblIX CUTHA/IOB 3BYyKa A/19 TesieBu3opa npons3BoAAT, UCNOJb3YS B Ka4ecTBe UC-
TOYHMKA 3TUX CUTHANOB LM POBYO TENEBU3NOHHYIO NPUCTABKy C COOTBETCTBYIOLW MMM aHANOrOBbIMUY BbiXOAa-
MWU. Ha BX0Z NpUCTaBKW NOJAlT CUTHAM YacToToi 666 MIL. coaepalwuii TPaHCNOPTHbLI NOTOK CO cneayto-
LWUMW 3BYKOBbIMMW NOTOKaMMW:

- cTepeo3Byk MPEG-1 ypoBHs Il co ckopocTbio nepegaun 192 k6ut/c n yactoTon guckpetnsaumm 48 kry;

- cTepeo3Byk MPEG-4 HE AAC ypoBHS 2 ¢ yacToToli Aguckpetusauum 48 kruy,.

C aHanoroBoro Bbixo4a MPUCTaBKW CUrHasbl 3Byka NoAalT Ha COOTBETCTBYIOLLMIA BXOA Tenesnsopa u
MpoBepstoT, UTO 3BYK BOCMPOU3BOANTCA NPaBU/bHO.

7.4.6.5 TpoBepKy MHTepelica nonb3oBaTens NPou3BOAAT MO CXeMe, NokasaHHOW Ha pucyHke 1. Uc-
NoNb3yKT TPAHCNOPTHbIV NOTOK, COAepXalnili He MeHee Tpex TeNEeBU3NOHHbLIX NporpaMm, TeneTekcT u cy6-
TUTPbI. ANa NPOBEPKM Ha BXOA4 NpMEMHMKa NodalT curHan vyactotolh 666 MIy u HacTpamMBalT NPpUEMHUK Ha
3Ty yacToTy.

B cooTBeTCTBMM C PyKOBOACTBOM MO 3KCNayataumm npuemMHmnka nogatoT KOMaHabl ¢ NynbTa AUCTaHLNOH-
HOro ynpaB/ieHWs U NPOBEPSAIOT BbINOSIHEHUE CNefyrWnX PYHKLMWIA:

BK/IIOYEHWE U BbIK/IIOYEHNE NPUEMHUKA;

- BXO[, B 9KpaHHOe MEHI0 U BbIXO[ U3 Hero:

nepexopg K cnegywuieii nnn npegsiaywein nporpamme (cnyxoée);

NOBbIWEHNE NN CHUXEHNE TPOMKOCTH;

nepemMelyeHve no no3nLnAM MeHo;

noATeepxaeHne Tekyliero Bbibopa;

OoTMeHa TekyLiero Bbibopa (Bo3BpaT Ha NpeablayLnii ypoBeHb MEHI0);
LuucpoBoii BBOA C NOMOLLbIO KnaBuw oT 0 go 9:

BbIGOP M perynmpoBka napaMeTpoB pexuma BOCNpOM3BeeHNs n3obpaxeHus;
BbIGOP M perynmposka napamMeTpoB pexuma BOCMpPOU3BeeHNs 3BYKa,;

- oTo6paxeHue cy6TUTPOB (eCNun nepeparwTcs);

oTo6paxeHune TeneTekcta (ecnu nepegaeTcs);

0TOGpaXeHne 3NEeKTPOHHO NporpaMmbl nepejas;

coxpaHeHune nob30BaTeIbCKNX HACTPOEK;

BO3BpaT K 3aBOACKMM yCTaHOBKaM;

06HOB/IEHNE NPOrPaMMHOro o6ecneyeHnss «no adupy» UAM ¢ NnoMowblo UHTepdeiica USB.

MpoBepkKy oTo6paxeHs OTHOCUTE/IbHOTO YPOBHSA BXOAHOrO CUrHana u kavyecTsa npuema npoBoAAT, U3-
MEHSISi YPOBEHb CUrHasMa y OTHULIEHNE «Hecylas — WyM» Ha BXuae npueMHuKka COoTBeTCTBEHHO.

7.4.6.6 MNpoBepky aBTOMaTUYECKOrO NMOoMcKa KaHan0B He06X0ANMO NPOM3BOAUTL NO CXeMe, MOoKa3aHHOW
Ha pucyHke 4. B kaHanax A n B ncnonb3oBaTtb OAWH W TOT Xe TPAHCMOPTHbIN NOTOK, coAepXalinii He meHee
yeTblpex Te/IEBU3NOHHbLIX Nporpamm (cnyxo).
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PucyHok 4 — Cxema nposepku 4

MpumeuyaHne — T1OCKOMbKY NPUEMHUK UMEET 60sIee BbICOKYIO YyBCTBUTE/ILHOCTb, YeM U3MEPUTE b MOLLHO-
CTU. TO UCMONb3YETCS AONO/IHUTE bHBIA aTTEHI0ATOP 3. 06ECNEeUNBAIOLLMIA NOSyHEHNE Ha BXO4AX U3MEPUTESNS MOLLHOCTY
1 NpUEeMHWKa TpeGyeMblX YPOBHEl CUrHauI0B.

MpoBepky He06X0AUMO NPON3BOAUTL B CefylolemM nopsijake:

a) ycTaHOBUTb cniegytouime napametpbl DVB-T2: 32K. 256-QAM. ckOpoCTb Kofa 2/3. 3alUTHbIN nHTEep-
Ban 1/16. PP4. MopaTb Ha BXO4 NPUEMHMKA B KaHane A curHan yactoTtoit 666 Mry. B kaHane B — 626 Mrly;

6) C NOMOLL b0 aTTeHlaTopoB 1 1 2 ycTaHOBUTL NO U3MEPUTE/0 MOLLHOCTK Ha BXoAe aTTeHiartopa 3
ypoOBeHb curHana B kaHanax A n B Ps= - 50 sbMBT ¢ A. rae A — cymMMapHoe 3aTtyxaHue atTeHartopa 3 u
kabenei fo Bxoga npuemHuka. ab;

B) y6eA4nTbCs, YTO CNUCOK NPUHMMAEMbIX Te/IeBU3NOHHbIX NPOrpaMm (CNyx6) B MEHI0 NpueMHMKa nycT.
B npoTMBHOM cnyyae yfanuTb BCe 3anucu:

r) BbINO/IHUTb @aBTOMaTUYECKMIA NOUCK KAHAN0B Ha NPUEMHUKE;

) y6eanTtbesa, YTO B CNUCKE NOSIBUAINCH 3anncy 0 TENEBU3NOHHBLIX Nporpammax (cnyxoéax), nmerwmnxcs
B TPAHCNOPTHOM NOTOKE, U YTO OHW He Ay6NupyloTCS;

e) onpeAenuTb, Kakoi UMEeHHO kaHan NpMHMMaeTca, A9 Yero yMeHbllaTb YPOBEHb CUrHaNa B OJHOM 13
kaHanoBs. [Npu 3TOM B KaHasie C MOHWKEHHbIM YPOBHEM CUrHasIa AO/KHO NPOU30ITN «3aMOopaxuBaHne» n3o6-
paxeHus. Nocne 3Toro BOCCTAHOBUTb UCXOAHbIN ypoBeHb curHana. 3adukcnposBaTtb, Kako UMEHHO KaHan
npuHumasncsa (A nan B);

X) NOHMXaTb YPOBEHb CUrHaMA NPUHUMAEMOro KaHana [0 Tex Nop. noka ewe 6yaeT BbIMONHATLCA YCN0-
Bue 6e3ownbo4Horo npuema no metogy QMP1 (npunoxexue I);

3) BbIMOJIHATb aBTOMATMYECKNI MONCK KaHaM0B Ha NMPUEMHUKE;

1) y6eamnTbCsa, YTO B CMMUCKE NOSABU/INCHL 3anucu O TeNeBU3NOHHbIX nporpammax (cnyxbax), nepegaBa-
eMbIX B APYroM kaHane. [lna NpoBepKN U3MEHWUTb YPOBEHb CUTHana 3Toro kaHana. MNMpu NOHWXEHUN YPOBHSA
CurHana fAO/MKHO NMPOU30ITN «3aMOopaxnBaHne» n3obpaxeHus.

7.4.6.7 MpoBepKy py4yHOro noncka kaHasnoB MPOM3BOAUTL N0 CXeMe, NokasaHHOl Ha pucyHke 1. Micnonb-
30BaTb TPAHCMNOPTHLIN NOTOK, COAEpXalnii He MeHee YeTbipex TeNEeBU3NOHHbIX NporpaMmm (cnyxo).

MpoBepky He06X04MMO NPOU3BOAUTL B C/eAyloWwemM nopsaake:

a) ycTaHOBUTL cnepylolmne napameTtpbl DVB-T2: 32K. 256-QAM. ckopocTb Kofa 2/3. 3alUTHbIA nHTep-
Ban 1/16. PP4. MNoagaTb Ha BX0A NpMeMHUKa CUrHaN vyactotoin 666 MIy;

6) y6eAnTbCS, YTO CMNCOK MPUHMMAEMbIX TENEBU3NOHHBIX MPOrpamm (Cyx6) B MEHIO NpMeMHuKa nycr.
B npoTMBHOM cnyyae yfanuTb BCe 3anucu;

B) BbIMO/IHUTb HA NPUEMHUKE PYYHOWN MOUCK KaHana ¢ yactoToin 666 MIy. Y6eamTbecs, 4To BCce nepega-
Baemble CNyX6bl MOSABUINCH B CMUCKE,;

r) UICNoNb30BaTh APYroli TPAHCNOPTHBIA NOTOK, COAepXallnii He MeHee YeTbipeX HOBbIX Te/IeBU3NOHHbIX
nporpamm (cnyxo6);

L) BbINOSTHATb PYYHOI MOUCK KaHana ¢ 4yactoToil 666 MIy. Y6eauTbcs, YTO BCE HOBble TENEBU3NOHHbIE
nporpammsbl (cnyx6bl) fo6aBneHbl B CMCOK.
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Mpunoxexve A
(o6a3aTensHoe)

HoMuVHa/IbHble MO0OCHLl 4YaCTOT pagnoKkaHanoB U UX LeHTpa/ibHble 4acToThl

LieHTpasibHble 4acToTbl paJuoKkaHas10B ONPeaensioTCs CAeAYWMIA BbIPaXKEHNSMN:

- Ans kaHanos ¢ Homepamu N ¢ 6 no 120 = 178 + 8(N - 6) MI'y;

- 0151 KaHa10B ¢ Homepamm JTc 21 no 69 fv =474 + 8(N - 21) MIu.

HoMuHasIbHble NoN0Ck! HaCTOT PaAMOKaHasIOB U X LieHTpasibHble YacTOTbl NpuBeAeHb! B Tabuue A.1.

Ta6nuuya Al

ﬁ(gﬂ(yg:g;ﬁ Homep paavokarana N HOMMS;?JSE:H ggj;ocl\?r :aCTo» LieHTpasibHas LII:IC'\T/IC:_TL? pagnokaHasa
in 6 174.0—182.0 178.0
7 182.0—190.0 186.0
B 190.0—198.0 194.0
9 198.0—206.0 202.0
10 206.0—14.0 210.0
n 214.0—222.0 218.0
12 222.0—230.0 226.0
[\ 21 470.0—478.0 474.0
22 478.0—486.0 482.0
23 486.0—494.0 490.0
24 494.0—502.0 498.0
25 502.0—510.0 506.0
26 510.0—518.0 514.0
27 518.0—526.0 522.0
28 526.0—534.0 530.0
29 534.0—542.0 538.0
30 542.0—550.0 546.0
31 550.0—558.0 554.0
32 558.0—566.0 562.0
33 566.0—574.0 570.0
34 574.0—582.0 578.0
\Y 35 582.0—590.0 586.0
36 590.0—598.0 594.0
37 598.0—606.0 602.0
38 606.0—614.0 610.0
39 614.0—622.0 618.0
40 622.0—630.0 626.0
41 630.0—638,0 634.0
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OKoH4YaHue Tabnuubl A. 1

lfmc;g:gl:ﬁ Homep pamyokariana N Homm;;ﬂ;gg gjc_llgf)c'\?r:acmT LieHTpanbHas LIaC'\T/IOFTL? pasyokaHana
\% 42 638,0—646,0 642.0
43 646.0—654.0 650.0
44 654.0—662.0 658.0
45 662.0-670,0 666.0
46 670.0—678.0 674.0
47 678.0—686,0 682.0
48 686.0-694.0 690.0
49 694.0—702.0 698.0
50 702.0-710.0 706.0
51 710.0—718.0 714.0
52 718.0—726.0 722.0
53 726.0—734.0 730.0
54 734.0-742.0 738.0
55 742.0—750.0 746.0
56 750.0—758.0 754.0
57 758.0—766.0 762.0
58 766.0—774.0 770.0
59 774.0—782.0 778.0
60 782.0—790.0 786.0
61 790.0—798.0 794.0
62 798,0—806.0 802.0
63 806.0—814,0 810.0
64 814.0—822.0 818.0
65 822.0-830.0 826.0
66 830.0—838.0 834.0
67 838.0-846,0 842.0
68 846.0—854.0 850.0
69 854.0-862.0 858.0
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Mpunoxexve b
(o6a3aTensHoe)

KBa3n6e3owWmn6OUYHbIN Nnpuem

B.1 KBa3an6e3owwnb0o4HbIii NprieM — 3TO NpUeM CO CMeLMMULMPOBAHHO HU3KO 4acTOTON MOSBAEHNA OLWINGOK,
npu KOTOPOVi obecneunBaeTcs Ka4ecTBo npuema, 61mskoe Kk ngeansHomy. B DVB-T2 B cooTBeTcTBUM € ETSI (3) NpuHsATO
onpepeneHne ksasnbesolmbouHoro npuema (QEF), cornacHo KOTopoMmy € yyeTom AeliCTBUS cUCTeMbl NpeakoppeKkumn
OLWNBOK 1 NpY YC/IOBUM, YTO OTHOLLEHWE curHana K wymy m nomexe C/(N+1) BbiLie yCTaHOB/IEHHOrO NOpoTa, A0MyckaeTca
nosiBfieHve He 6osiee OHOI HECKOPPEKTUPOBAaHHOI OLLMGKM 3a Yac nepejayv 4 Aekofepa TeNeBU3voHHON Nporpammbl,
nepefasaemoii ¢ NOTokoM 5 M6UT/c, 4To NPUBAN3NTENBHO COOTBETCTBYET YacTOTe NakeTHbIX OlWN60K PER meHee 10" Ha
BXO/e feMy ibTurniekcopa.

Ha pucyHke b.1 npegcTtasneHa cxema, WIMOCTPUPYIOLLAas 3HauYeHNs YacToTbl 6uToBbIX (BER) 1 nakeTHbIX (PER) owwun-
60K nocne KackagoB AeKOANPOBaHUSI MOMEXOYCTONUMBLIX kogoB LDPC n BCH B ycnoBusix kBa3nbe3oLwmbo4Horo npuemMa.

PucyHok B.1 — CooTHOLLeHWe 6UTOBbIX U NakeTHbIX OLWNGOK B ycnosusax QEF

B.2 MuHMMasnbHble 3Ha4YeHUs1 OTHOLLEHWNS «Hecyllass — LyM» B cooTBeTcTBuM ¢ ETSI [4] ana rayccosa KaHana,
ob6ecneunBatowe BER = 10'7 nocne gekoavposanust LDPC, npuBeaeHsbl B Tabnmue b.1. 3Ty 3HaYeHUsi nosyyeHbl nytem
MOZE/IMPOBaHVS B NPEANONOXEeHNN NAeaIbHOTro KaHana, aeasibHOM CUHXPOHU3ALMK 1 OTCYTCTBUS (Da30BOro LWyma. aH-
Hble NonyYeHbl ANS pexuma BelaHmsa 32K ¢ 3aWwuTHbIM MHTEPBaUIOM 1/8. cxemoi NnunoT-curHanos PP2.

Ta6bnuya bl

Mogaynsums CkopocTb kofa CIN. ob

QPSK 12 10
3/5 2.3

2/3 31

3/4 41

4/5 4.7

5/6 5.2

1&-QAM 12 6.0
3/5 7.6

2/3 8.9
3/4 10.0
4/5 10.8
5/6 11.4

64-OAM 12 9.9
3/5 12.0
2/3 135

3/4 151

4/5 16.1
5/6 16.8
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OkoHuaHue Tabnuubl b. 1

Mogynauys CKopoCTb Kofa CM ob

256-QAM 12 13.2
3/5 16.1
213 17.8
34 20.0
4/5 21.3
56 22.0

Mobas npakTuyeckas cuctema notpebyet 6onee BblICOKOro oTHoweHus C/N, yem ykasaHHble B Tabnmue B.1. Mpu
3TOM Heo6XoAMMO yBeNMUNTL 3HaveHns C/N, UTo6bl yHecTb TEXHUYECKUI 3anac Ha peanvsauuio gemoaynatopa v gonosn-
HUTENbHBbI LyM. BO3HUKAIOLLMIA BCeACTBME ha30BOro LyMa reTepoAvHa, TeMI0Boro WymMa yeunuTeneid, wyma KBaHTo-
BaHua AL aemoaynsaTopa n MHTepMoAyNaumn B nepeaaruymke.

B tabnuue B.2 npmBefeHbl 3Ha4eHUs OTHOLIEHNS «HEeCYLas — LyM» B COOTBETCTBUW C JOKYMEHTOM [5] ¢ yueTom
[ONONHUTENBHOTO LLYMa, KOTOpble 06ecneunBatoT KBa3nbe3oLMb0UHbIV NpYemM Ans rayccoBa kaHana. laHHble nonyyeHbl
AN pexvma Bewanns 32K ¢ 3aliMTHbIM MHTepBasioM 1/8, cxemolii nunoT-curHanos PP2.

Ta6bnunuya bB.2

Mogaynsaups CKOpOCTb Kopa C/H.ob
QPSK 12 35
3/5 4.7
2/3 5.6
3/4 6.6
4/5 7.2
56 7.7
16-QAM 112 8.7
35 10.1
2/3 11.4
34 125
4/5 13.3
5/6 13.8
64-QAM 12 13.0
3/5 14.8
2/3 16,2
3/4 17.7
4/5 18.7
5b 19.4
256-QAM 112 17.0
3/5 19.4
2/3 20.8
34 22.9
4/5 24.3
5/6 251
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B.3 UyBCTBUTENBHOCTL NPUEMHMKA OnpefenseTcs MUHUMaIbHbIM YPOBHEM paanocurHana Ha ero BXoge 4711 Ksasu-
6e30WwmnboyHOro npuema. Mpu 3TOM yUnTbIBAETCS TOJIbKO B/IMSAHUE COOCTBEHHBIX LUYMOB MPUEMHMKA.

MUHMMasIbHLIA YPOBEHb MOLLHOCTM paauocurHana Ha Bxoge NpueMHuka B COOTBETCTBUM C OKYMEHTOM [5J npy no-
noce pagvokaHana 8 My, n abcontoTHon TemnepaTtype 290K onpeaensietcs BblpaXxeHnem

Pw, [pBMBT] =- 105.2 [aBMBT] + Kw [aB] + C/N [aB].

roe Kuw— koadhdmumeHT Wwyma npueMHuka. B guanasoHe paboumx 4acToT NPUHUMMAaETCS MakCvMasibHOoe 3HadeHue
1" =6 ab;

C/N— OTHOLLEHNE «HecyLlas — LWyM», obecneynBatoLlee KBa3nmbe3owmnboUHbIN Npuem Ans rayccoBa kaHana no Ta-
6nvue B.2.

UyBCTBUTENBbHOCTL NprveMHuka 1ING. T. e. MUHUMaNbHBIV BXOAHOW YPOBEHb pagnoCcurHana no HanpskeHuto, n3-
mMepsieTca B ABMKB. TMockonbky npu Harpyske 75 Om 3HauveHne 0 ABMBT akBmBanieHTHO 108.8 ABMKB. apudmeTnyeckn
3HaveHne UMAJ MOXeT 6bITb NOSTyYEeHO yBenYeHnem 3Hadenmns P2, Ha 108.8.

B Tabnuue b.3 npuBefeHbl pacyeTHbIe 3HAUEHUA YyBCTBUTENIbHOCTU NPUEMHUKA. [laHHbIe NONyYeHbl A8 pexvmMa
BewaHnsa 32K ¢ 3aWwnTHbIM UHTEpBasIoM 1/8 u cxemoli NunoT-curHanos PP2.

Ta6nuua B.3

Mogynaums CKopoCTb Kofda Pwm, 1 gBVBT

QPSK 12 -95.7 131
3/5 -94.5 14.3

2/3 -93.6 15.2

3/4 -92.6 16.2

4/5 -92.0 16.8

5/6 -91.5 17.3

16-QAM 12 -90.5 18,3
3/5 -89.1 19.7

2/3 -87.8 210

3/4 -86.7 221

4/5 -85.9 229

5/6 -85.4 23.4

64-QAM 12 -86.2 22.6
3/5 -84.4 24.4

2/3 -83.0 25.8

3/4 -81.5 27.3

4/5 -80.5 28.3

5/6 -79.8 29.0

256-OAM 1/2 -82.2 26.6
3/5 -79.8 29.0

2/3 -78.4 30.4

3/4 -76.3 325

4/5 -74.9 33.9

5/6 -74.1 34.7
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Mpunoxexve B
(o6si3aTenbHOE)

MoMEeXoyCcToOWYMBOCTb NMPUEMHUKA

B.1 YCTOWYMBOCTb K MOMexam OT APYrMxX KaHanoB

Ha ka4yecTBO Npuema MoryT B/MSITb CUTHa/TbI NepesaTunkoB LiMhPOBOro TeNeBMaeHUs, paboTalowmux B 4pyrux ka-
Haslax. 3To 06YC/I0B/IEHO HEAOCTATOYHON (hUNbTPaLMeli MELIAIOWMX CUTHAIOB BO BXOAHbIX LEMSX NPUEMHUKOB UM KX
HEOCTATOUYHbIM AYHAMWYECKUM AMana30HOM, YTO NPUBOAMT K MOSIB/IEHNIO MHTEPMOAYNALMOHHBIX U APYTUX NOMEX.

B Ta6nuue B.1 nprBeAeHbl MaKCUMasbHO JOMYCTUMbIE YPOBHU NOMEX OT CUTHA/IOB Lid)pOBOrO TENEBUAEHUS ApY-
TMX KaHA/I0B B COOTBETCTBUM C JOKYMEHTOM [5]. NPy KOTOPbIX BbINOMHAETCS Tpe6oBaHme KBa3nM6e3oLWwn6ouHoro npuema.

Ta6bnuya B.1l

YjpoBeHb MOMEXV OTHOCUTESTLHO CurHasia. ab

YacToTHb I ananasoH
CMeXHble KaHasbl [Jpyrvie kaHas b
1} 28 38 —
V.V 28 38 28

B.2 YCTOWYMBOCTb K CTAaTUYECKMM 3XOCUTHaam

Bcnencreme oTpaxeHns pagmoBO/IH OT Pas/IMyHbIX HEMOABUKHBIX M NOABUKHLIX 06 bEKTOB Ha aHTEHHbIN BXOA, Npu-
eMHUKa MOryT NOCTynaTb aXOCUTHasbI. T. €. 3afepXaHHble N ocnabseHHble KON OCHOBHOIO BXOAHOTO CUrHanNa.

B Tabnuue B.2 nprBefeHbl pacyeTHble 3HAYEHNS OTHOLLEHUS «Hecyllas — LUyM» B COOTBETCTBUM C AOKYMEHTOM
[5J. obecneunBatoLme KBa3MOE30LWMOOUHBIV NPUEM NPU HAIMYUW OAMHOYHOTO CTATUYECKOro axocurHana. [laHHble npu-
BefleHbl AN pexumMa Bellanus 32K ¢ 3awmTHbIM MHTepBasioM 1/8 1 cxemoli nunoT-curHanos PP2.

XapakTepuCTUKN aXocurHasna:

- ypoBeHb 0 b OTHOCUTE/IbHO OCHOBHOIO CUrHaNa;

- 3agepxka oT 1.95 mkc o 0.95 AMTEeNbHOCTU 3aLMTHOrO UHTEpBaNa;

- coBnagarLLme asbl OCHOBHOIO M 3XOCHUTHa/a Ha LIEHTPaUTbHOM YacToTe kaHana.

Ta6bnuya B.2

Mogaynsups CKOpOCTb Kopa CIN. ob
QPSK 12 52
3/5 6.8
2/3 8.4
3/4 9.8
4/5 10.9
5/6 12.0
16-QAM 1/2 10.9
3/5 12.7
2/3 14.3
3/4 16.3
4/5 17.8
5/6 18.9
64-QAM 12 16.0
3/5 18.0
2/3 19.7
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OkKoH4aHve Tabnuubl B.2

Mogaynsums CkopocTb kofa CIN. p6
64-QAM 3/4 22.0
4/5 24.0
5/6 25.5
256-QAM 12 20.6
3/5 231
2/3 251
3/4 28.0
4/5 30.8
5/6 33.6

B Ta6n|/||_|.e B.3 npmBefeHbl pacyeTHble MUHUMaUTbHbIE 3HAYEHUSA BXOAHOTO CUrHasa npueMHmuka npyu Hannuum oam-
HOYHOro CTaTn4eCckKoro axocurHasa c y4yeTom AaHHbIX TaGI'WIleI B.2.

Ta6bnuya B.3

Mogynsuma CKopOoCTb Xoza Py VBT nBviks

QPSK 1/2 -94.0 14.8
3/5 -92.4 16.4

2/3 -90.8 18.0

3/4 -89.4 19.4

4/5 -88.3 20.5

5/6 -87.2 21.6

16-QAM 12 -88.3 20,5
3/5 -86.5 22.3

2/3 -84.9 23.9

3/4 -82.9 259

4/5 -81.4 27,4

5/6 -80.3 28.5

64-QAM 12 -83.2 25.6
3/5 -81.2 27.6

2/3 -79.5 29.3

3/4 -77.2 31.6

4/5 -75.2 33.6

5/6 -73.7 351

256-OAM 12 -78.6 30.2
3/5 -76.1 32.7

2/3 -74.1 34.7

3/4 -71.2 37.6

4/5 -68.4 40.4

5/6 -65.6 43.2
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B.3 YcTOliUnBOCTb K 3XOCUTHANY C [0N1EePOBCKUM CABUIOM

BO3MOXHbI U3MEHEHWSI CUTHAA BO BPEMEHU KaK NPUY NPUEME Ha CTaLMOHAPHYH0 HAPYXXHYIO aHTEeHHY (Hanpumep, ns-
3a KauyaHWsi MauTbl), Tak ¥ Ha NOPTATUBHYH KOMHATHYH aHTEHHY (HanpuMep, 13-3a NepeMELLEHMS NN OKOMO aHTEHHbI).

M3-3a nepemeLLeHnst OTPaXaloLLEro 06beKTa MOXET BO3HUKATL AOMNIEPOBCKUI CABUT YACTOTbI Fa OTHOCUTENLHO
4acToTbl MPSIMOTO CUTHaNa

Fd=+VF/c.

roe Fd — ponnepoBckuii casur yacToTbl. Iy,
V — CKOpOCTb OTpaxaroLero o6bekTa, M/c;
F — yacToTa Hecyweit. Iy;
¢ — cKopocTb cBeTa 3 « 10e. m/c.

Bo3sgelicTBrne AONIEPOBCKOr0 CABUra BOCNPUHMMAETCA NPUEMHUKOM Kak AONOMHMTENbHas nomexa. [na obecne-
YeHns KBa3nbe3oLWMB0YHOro NpMeMa Npy pasHuLe YacToT OCHOBHOMO CUrHana v axocurHana B npegenax ot 1 o 10 My
noTpebyeTcs yBenmyeHne 3Ha4YeHN OTHOLLEHUS «Hecyllast — LUyTW», NpUBEAEHHbIX B Tabnuue B.2. He 6onee yem Ha 3
OB B COOTBETCTBUM C LOKYMEHTOM [5]. YKa3aHHble U3MEHEHNS YacTOTbl COOTBETCTBYHOT «4MCTO AONSIEPOBCKOMY CABUTY»
oT £0.5 80 £ 5 'y (c yuetom geiictaua ®AMY). Moa «4NCTO AONIEPOBCKUM CABUIOM» NMOHUMAETCS CABUT MO YacToTe npu
COXpaHEeHNN NOMOChI YACTOT M YPOBHSA 3XOCUTHaNA.

B Tabnuue B.4 npuBeaeHsbl TpebyeMble OTHOLLIEHUS «HeCyLwas — WyM» A3 KBa3nbe30wmnboyHoro npuema npu Ha-
NINYMM 3XOCUTHANA C O4HUM U3 CriefyoLwmnx napaMmeTpos:

- cABMr YacToTbl 1. OTHOCMTENbHBI ypoBeHb O AB. 3aaepxka 20 MKC;

- cABur YacToTbl 10 Y. oTHOCUTENbHbLIN ypoBeHb 0 AB. 3aaepxka 20 MKC.

Tabnuya B4

Mogyrsuys CkopocTb koga CfN. gb

QPSK 12 8.2
3/5 9.8

2/3 11.4

3/4 12.8

4/5 13.9

5/6 15.0

16-QAM 12 13.9
3/5 15.7

2/3 17.3

3/4 19.3

4/5 20.8

5/6 21.9

64-QAM 172 19.0
35 21.0

2/3 22.7

34 25.0

4/5 27.0

5/6 28.5

256-QAM 12 23.6
3/5 26.1

2/3 28.1

34 31.0

4/5 33.8

5/6 36.6
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Mpunoxexne I
(o6a3aTensHoe)

MeToabl onpeaeneHns kayecTsa npuema

1 MeToabl n3mepeHuii

OfHUM U3 yCNoBUIA COOTBETCTBUS NPUEMHMKOB TPE60BaHMSAM HACTOALLE CcTaHAapTa aBnseTca obecneyeHve Ksa-
316e30LWMB0YHOr0 NprYemMa UCMbITaTe NbHbIX CUrHa0B. CornacHo onpefesieHunio KeasnmbesolwnbouHoro npremMa, npuse-
AeHHomy B B.1. nocne fekoampoBaHns nomexoyctoliumebix kKogos LDPC n BCH 3HaueHne BER Ha Bxofe AeMynbTunek-
copa TpaHCMOPTHOro NOToKa A0/HKHO 6bITb 10*11

MpeanoyTUTENbHBLIM METOAOM ONpeAeneHns KayecTsa nprema 6b110 6bl NpsMoe nsmepeHme BER Ha naketax faH-
HbIX TPAHCMOPTHOTO NOTOKa Nepea AeMybTUNIeKCMpoBaHeM. Ho MOCKObKY M3MepeHMe CTOSTb HU3KOW YacToTbl GUTOBbIX
OLNBOK NpakTU4eckn TpedyeT AIMTEeNbHOTO BPEMEHW, 4151 OLEHKN KayecTBa nprema B COOTBETCTBUM C JOKYMEHTOM (6)
MCMONb3YTCA CNefyloume KOCBEHHbIE METO/bI:

- 06bEeKTNBHOE U3MepeHne BER nocne gekoamposanus LDPC;

- CyObeKTVBHasA OLeHKa [eKoAMPOBaHHOTO BMAEO, OCHOBaHHAasA Ha TpeboBaHWW OTCYTCTBUS OLUMOOK B TEYEHWe 3a-
[aHHOro MHTepBasia BPEMEHW.

Mpn n3mepeHUn 06BLEKTUBHBIM METOAOM B KQUECTBE KPUTEPUS UCMONb3YyeTcs 6onee BbICOKOe 3HaveHne BER. nony-
Yaemoe nocne gekogepa LDPC.

Mpu cy6BEKTUBHOI OLEHKe 3afaeTcsa onpeaeneHHbIi BpeMEHHON MHTepBas1, B TeYeHWe KOTOPOro fO/MKHO obecne-
ymBaTbcsl 6e30LM604HOEe AeKOAMPOBaHME BUAEO, MO KOTOPLIM MOHMMAETCS OTCYTCTBME CPLIBOB M306paXeHUs, a Takke
OTCYTCTBUE TakuxX apTedakToB, Kak «paccbiNaHue» 1 «3aMopaxmBaHe» U300paKeHuns.

B kauecTBe MCMbITATE/IbHOTO N306PaXEHNS MOXET MCNO/Ib30BaTLCS 110601 CIOKET, B KOTOPOM UMEIOTCS pas/inyHble
NnoABWXHbIE OO BEKTbI.

I.2 Npamoe 06bEKTUBHOE OnpefesieHne kayecTsa npuema

M3mepeHne BbINOMHAETCA C MOMOLLbI0 COOTBETCTBYIOLLEr0 TPAHCMOPTHOIO NoToka. lMapameTpbl UcnbiTaTes1bHoro
cuUrHana BbbuparoTca Tak, 4To6bl MONYUNTb He 6oee OHON HECKOPPEKTNPOBaHHO OLLMGKK 3a Yac nepefayuu, 4to CooT-
setcTByeT BER = 10 11 Ha BXoge AeMy/nbTunnekcopa TpaHCnopTHOro noToka. B gononHeHve K usmepexunto BER kavectso
npremMa 0/IXKHO NOATBEPXKAATLCA CYObEKTUBHLIM METOZOM, T. €. B IEKOAMPYEMOM BUAEO HEe [O0/HKHO OblTb OLLMGOK.

.3 KocBeHHOEe 06BbEKTUBHOE onpeneneHne Kayecrtea npnema

BbinonHseTca namepeHne BER nocne aekogvpoBanusi LDPC (ecnv B NpueMHUKe npeaycMoTpeHa Takasi BO3MOX-
HOCTb). [Mpy 3TOM B KayecTBe kpuTepus ncnonbyetcs BER = 10", uTo npubmM3nTenbHO COOTBETCTBYET KBa3nbe3owmoou-
HOMY Mpuemy AN rayccoBa kaHana.

Ecnu 3HaveHve BER oka3biBaeTcs Bbille 10~7, HEO6XOAMMO M3MEHWUTL NapameTpbl UCMbITATENBLHOTO curHana. W3-
MEHeHVe napamMeTpoB A0/MKHO NPMBECTU K 3Ha4eHuto BER nocne gekogepa LDPC He 6onee 10'7. B npoTMBHOM cnyyae
M3MEHEHVe NapamMeTpoB WCMbITaTe/IbHOro CUrHaNa NPoAo/KatoT A0 TexX Nop. noka 3HavyeHne BER 6yaet He 6onee 10-/.
HeobxoaMMo Takke NpoBepuTb, YTO AeKoAvpyemMoe BMAeOo CBOGOAHO OT OLIMBOK.

4 CybbekTuBHbIi MmeToA Ne 1 onpegeneHuns kavectsa npuema (QMP1)

Mpyv 3TOM MeTofe Cy6bEeKTUBHAS OLIEHKA N306PaKEHMUS BLINO/HSAETCS 3a 15 C. B TeyeHve 3T0ro BpeMeHu AeKoamnpo-
BaHHOE BUAEO He [JO/HKHO COAepXaTb OLUMB0K. MpK HaMuMM OWNGOK B AEKOAMPOBAHHOM BUAE0 HEOBGXOAMMO USMEHUTL
napameTpbl UCTbITATE/ILHOMO CUrHaa. Pe3ynibTaToM U3MeHEeHUs NapameTpoB CUrHasia fO/MKHO CTaTb 6e30LmMb6ouHoe ae-
KOAMpPOBaHNe BUAEO, NPU KOTOPOM BPEMSI MEXAY NoC/neAoBaTesbHbIMM olunbkamm GyaeT He meHee 15 c. B NpoTMBHOM
cfyyae n3MeHeHne NapamMeTpoB WUCTbITATENIbHOMO CUTHaA NPOAOKALOT A0 AOCTUXEHWUs 15-ceKyHAHOro nHTepBana 6e3-
OLINBOYHOTO AEKOANPOBAHUS.

.5 CybbekTuBHbIi MmeToA Ne 2 onpegeneHuns kavectsa npuema (QMP2)

Mpu aTOM MeToAe Cy6beKTVBHAA OLleHKa 1306paxeHuns (B oTimume oT QMP1) BeinonHseTcs 3a 30 C. MNpu Hannumnm
OLWWN6OK B lEKOANPOBAHHOM BUE0 HEOOXOAVIMO M3MEHWUTL NapaMeTPbl UCTLITATE/ILHOTO CUTHas1a. Pe3yibTaTtoM n3meHe-
HWA MapameTpoB CMrHana AO/MKHO cTaTb 6e30LMboYHOe AeKoaMpoBaHe BUAEO, NPK KOTOPOM Bpems Mexay nocnepo-
BaTe/IbHbIMY owmbKamu 6yeT He MeHee 30 C. B NPOTMBHOM C/lydae N3MeHeHVe napaMeTpoB UCTbITATENIbHOTO CUrHaia
NpPOAO/MKAOT A0 AOCTUXEHUS 30-CEKYHAHOrO UHTepBaia 6e30LWM604HOr0 fEKOANPOBaHUS.
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IEC 61169-2
(International Standard IEC 61169-2.
Second edition 2007-02)

IEC 60958-3

(International Standard IEC 60958-3
Edition 3.0 2006-05)

ETSI EN 302 755

[European Standard ETSI EN 302 755
V1.3.1 (2012-04)1

TexHnyeckne TpeboBaHus

ETSI TS 102 831

[Technical Specification.

ETSI TS 102 831 V1.2.1 (2012-08)]

[JokymeHT rpynnel NorOig
(The NorDig group Document
ver. 2.3. 15.5.2012)

[LokymeHT rpynnbl NorOig
(The NorDig group Document
ver. 2.2.2. 11.2012)

Bubnuorpacusa

CoeguHuTeNny paguoyvactoTHble. YacTb 2. pynnoBble TEXHUYECKUe yCno-
BUS. PaanoyacToTHble KoakcuasibHble coeguHutenn tuna 9.52 (Radio-fre-
quency connectors — Pari 2: Sectional specification — Radio frequency
coaxial connectors of type 9.52)

VHTepdpelicbl Ana undposoli 3BykOBOI annapatypbl. YacTb 3. MpumMeHe-
H¥A gnsa 6eiToBoli annapaTyps! (Digital audio interface — Part 3: Consumer
applications)

Lindbposoe TenesnsnoHHoe BelaHne (DVB). CTpykTypa kagpa, kaHaslbHoe
KOAMPOBaHME U MOAYNALMA A5 CMCTEMbI LIMCHPOBOrO HA3eMHOro TeneBu-
3MOHHOrO BellaHnst BToporo nokonexus (DVB-T2) [Digital Video Broadcast-
ing (DVB): Frame structure channel coding and modulation for a second
generation digital terrestrial television broadcasting system (DVB-T2)J
Lindbposoe TenesnsnoHHoe BelaHne (DVB). PekomeHgauumn no peanunsa-
Lymn aNnsa cucTembl LMpoBOro Ha3eMHOro TeIeBU3MOHHOTO BELLaHNA BTOPO-
ro nokonenus (DVB-T2) [Digital Video Broadcasting (DVB): Implementation
guidelines for a second generation digital terrestrial television broadcasting
system (DVB-T2)]

EfvHble TexHuyeckue Tpe6oBaHus NorDig K WMHTErpMpoBaHHbIM Mpuem-
HVKam-gekogepam Ans kabanbHbIX, CryTHUKOBBIX, Ha3eMHbIX u IP-ceTell
(NorDig Unified Requirements for Integrated Receiver Decoders for use in
cable, satellite, terrestrial and IP-based networks)

EfvHble TexHnueckne TpebosBaHna NorDig K UCMbITaHUAM WHTErpupoBaH-
HbIX MPUEMHUKOB-AEKOAEPOB AN KabenbHbIX, CMyTHUKOBbIX, HA3eMHbIX
n IP-ceteli (NorOig Unified Test Specifications for Integrated Receiver
Decoders for use in cable, satellite, terrestrial and IP-based networks)
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KnioueBble cnoBa: npneMHukn DVB-T2. acoupHoe undgpoBoe TeneBU3MOHHOE BellaHne, YyBCTBUTEIbHOCTb,
OTHOLLEeHMe «Hecylasa — LWyM», YCTOWUYMBOCTb K MOMeXaM, 3XOCUrHas, rayccoB KaHas, AeKognpoBaHue
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