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BBEJAEHUE

B nacrosimee Bpemsa B PecnyOnnke Y30ekuctan mpoaonKaroTcsl paboThl 1O
pa3BuTHIO ceTu U poBoro Tenesemanus. [lepexoa oT aHaIOroBoro K HUPppoBoMy
TEJIEBEIIaHUIO BBI3BAH TEMHU MPEUMYIIECTBAMH, KOTOPHIMHU oOjamaer nudposoe
TeJeBEUIaHuE.

B cBoem nokinane Ilpesunent Pecriyomuku Y36ekuctan Mcinam Kapumor Ha
3acenannn  KaOumnera  MuHucTpoB ~ «OCHOBHBIE  HMTOTM  COLHMAJIBHO —
sKkoHOMHYecKkoro paszButud B 2014 rogy M NpPUOPUTETHBIE HANpPaBICHUS
SKOHOMHUYECKON mnporpammsl Ha 2015 rom» oTMeTwsa, yTto 0co0O€ BHHMAaHHE
JIOJDKHO OBITh OOpallleHO Ha peai3alii0 KOMIUIEKCHOW MpOrpaMMbl pa3BUTHUS
HanuonaneHOl HMH(POPMAMOHHO-KOMMYHUKAIIMOHHOW cucTeMbl PecnyOnuku
V30ekuctan Ha nepuon 2013-2020 romos. Crenyer NpPOAOKUTH PadOTHI IO
JNANbHEMIIEMY YBEIMYEHUI0 TEXHUYECKMX BO3MOXHOCTEM JOCTyna B CETh
VHTEepHET, pacIIMPEHUI0 ONTHYECKUX CETEH IIMPOKOIOJIOCHOIO J0CTyna H
CTPOUTEIBCTBY OINTOBOJIOKOHHBIX JIMHUM CBA3M, 3aBEPUIMTh NEPEBOJ BCEX
PErMOHOB, BKIIIOYasl TPYAHOAOCTYIIHbIE pallOHbI, Ha HU(POBOE TENEBUCHHE.

[ToctanoBnenuem Ilpesunenta PecnyOnuku Y306ekucran ot 17 anpens 2012
rozna Ne I1T1-1741 yrBep:kneHa rocyaapCTBEHHAs MPOTpaMma IO TEXHUYECKOMY U
TEXHOJIOTMUECKOMY Tiepexoly Ha uudpoBoe TeneBeulanue B PecnybOnuke
V30ekuctan u IlocranoBnenunem Ilpesumgenta PecnyOnuku VY30ekuctan ot 3
anpenst 2014 roga Ne TIIT-2157 «O mepax 1o MPUBJICUEHUIO JIBFTOTHOTO KpEauTa
SnoHckoro OaHKa MEXIyHAPOJHOTO COTPYIHHUYECTBA U KOMMEpPUYECKMX OaHKOB
SAnoHun s pa3BUTHS CETH HA3€MHOTO HUGPOBOro TeieBeniaHus PecnyOnuku
VY30ekuctany onpeesieHbl 1Ba Tamna:

- nepBbIiit 3Tan — 2015 — 2016 roasl — ycraHoBka 84 KOMIUIEKTOB IU(GPOBBIX
TEJETepeIaTYNKOB U yBEJIIMYEHHE OxBaTa IU(POBBIM TeneBeuianueM 10 99 %

teppuropun Pecniybnmku ¥Y30ekucraH.



- BTopoit atam — 2016 — 2017 roasl — ycranoBka 404 MaOMOITHBIX CTAaHITUH B
VAQJICHHBIX W TPYAHOAOCTYIHBIX peruoHax PecnyOnuku VY30ekucrtaH u
yBEJIMYCHUE OXBaTa IUPPoBbIM TeneBemanuem 10 100% [1].

Vxe ceromns uudpooe teneBuaeHue (I[TB) moryr cmotpers kutenu
54,4% PecnyOnuku Y30ekucTaH, BKIo4yas TalkeHT U OOJBIIMHCTBA paiiOHOB
Tamkenrckor, Camapkanjckoi, Xope3Mckou, byxapckoi, AHIWKAHCKOM,
Hamanranckoii, @epranckoit, HaBoutickoii, KamkamapsuHackoii o61acTei, a Takke
Pecny6nuku Kapakanmnakcras.

O0ocHOBaHMEe TeMbl JMCCEPTALNUMM M AaKTYyaJbHOCTb. Peammzanus
['ocynapctBenHoit mnporpammbl  pasutus [[TB  oOecneuutr  goctuxeHue
MaKCUMaJIbHO BO3MOKHOTO OXBaTa HACEJCHUsS HalleH pecIyOJIMKU HaJCKHBIM,
Ka4eCTBEHHBIM, MHOTOMPOrpaMMHBIM TEJICBCIIAHUEM, MPEIOCTABIICHUE
UH(OPMAITMOHHBIX YCIYT C IMOMOIIBI0 COBPEMEHHBIX TEIEKOMMYHUKAIMOHHBIX
CPEACTB U TEXHOJIOTUI BEILIaHMUS.

[locnennue noctmxeHuss B 00JacCTH UU(POBOTO TEIEBU3UOHHOIO BEIIAHUS
PE3KO MEHSIIOT XOJ Ppa3BUTHSL OTpaciv TeJIeKOMMYHHKauuii. TexHudeckue
KPUTCPUU OIICHKH TCJIICBU3UOHHOTO BelaHus (KOJMYECTBO MPOrpaMM M HX
Ka4eCTBO) JIOTOJIHAIOTCS HOBBIMH  IIOJIb30BATEIIBCKMMUA  BO3MOXKHOCTSAMHU -
WHTEPAKTUBHOCTHIO M MHOTO(YHKITMOHAIBHOCTHIO.

OO0beKT M nmpeaMer UCCIeA0BaHMHU. B JaHHON Marmcrepckou auccepTanuu
OOBEKTOM U TMPEIMETOM UCCJICIOBAHUM SIBJISIOTCS TMPUEMHBIC AHTCHHBI
aboHeHTckoro obopynosanus LITB u ux noiaspuzainoHHbIE XapaKTEPUCTUKU.

Heau m 3apaum uccjaeaoBaHMil. l[enblo SBISETCS MOBBIIICHHUE KadyecTBa
pabotel cuctembl I[TB. 3amaueli sBISCTCS BBISIBICHHE 3aKOHOMEPHOCTCH
YCTOMYMBOCTH M KadecTBa mnpuema cur"aioB L[TB or Buma nonspusanuu
PaJMOBOJIH B MECTE NMPUEMa U OPUEHTAIIUU B IPOCTPAHCTBE MPUEMHOIN aHTEHHBI.

Hayuynass HoBu3Ha. HoBH3HA [aHHOM MarucTepckod JUCCEpPTALUU
3aKJII0YAeTCsl B TMOJAXOAE K PEIICHUIO 3aJayd  HUCCIEIOBAaHUWM  BIIMSHUS

MOJISIPU3ALUOHHBIX XapAKTEPUCTUK aHTEeHH Ha mpuem L[TB.



O030p (aHanu3) JuTepaTyphbl MO TeMe HcciaeaoBaHuid. Mudopmanus mis
MarucTepckol auccepranuu Oblla B3fATa M3 MEYaTHBIX M DJIEKTPOHHBIX
uctouHukoB (MHTEepHET caillToB, NEYATHBIX U BJIEKTPOHHBIX MOHOrpaduil u
yaeOHUKOB). Takke MO3aMMCTBOBAHbBI PE3yJIbTaThl M3MEPEHUH, KOTOpPhIE ObLIH
npoBeAeHbl creunanucramMmu  ['ocymapctBeHHoro YHurtapHoro IIpeanpusitus
«LleHTp 3JIEKTPOMArHUTHOM COBMECTUMOCTH» M 1'OCyZapCTBEHHOrO0 YHHTAapHOTO
[Ipennpusitust  «lleHTp paauoOCBs3M, paAJUOBEIIAHUS U  TEJICBUACHUS» B
cootBercTBUM ¢ [ocymapctBeHHbiM cTangaprom O’zDSt 2126:2013 «3ona
YBEPEHHOr'0 MpUeMa Ha3eMHOI'0 HMU(PPOBOro TEIEBU3HMOHHOTO BEIIaHMS. MeTozbl
U3MEPEHUS.

XapakTrepucTuKa  MeETOAUK, TNPHMEHEHHBIX B  HMCCJIEJIOBAHUMAX.
HccnenoBannsi mpoOBOAWIMCH B HECKOJIBKHX pailloHax TalllkeHTa ¢ MOMOIIbIO
MPUEMHOM JIOTONEPUOJUYECKON aHTeHHBI, ITU(GPOBOTO TIOHEpPA OT KOMIIAHUHU
UzDigital TV wu teneBusopa. OO0OpyaoOBaHHE pa3MEIIATOCh B TOPOACKHX
KBapTUpax, B JKUJIBIX KOMHATAX.

Mecrta uccienoBanuii ObUIH BHIOpAHBI BOKPYT TalIKeHTCKON TeEeBU3MOHHON
OanHy, T1e pa3MeIleHbl Mepeaarolue aHTEHHBI, TAKUM 00pa3oM, 4TOObI OXBAaTUTh
BCE BO3MOJKHBIE PACIIONOKEHUS MOTEHITMANBHBIX a0oHeHTOoB [[TB.

Teopernueckne U NpPaKTHYECKUE 3HAYEHUS Pe3yJIbTATOB MCCJIEI0BAHUIA.
[TomydyeHHbIE pE3yabTAaThl MO3BOJSIOT CHAEJIATh BBIBOJ O BJIMSHUM OpPUEHTALUU
MPUEMHON AHTEHHBI, B TPOCTPAHCTBE OTHOCUTEIBHO MOACTUIAIOIIECH TOBEPXHOCTH
Ha ypoBeHb mnpuHuMaeMoro curHasa L[TB. B cBorw ouepens 310 mo3BOJSET
chopMyIHpOBaTh PEKOMEHAAIIMU 10 WCIOJIb30BAHUIO TPUEMHBIX AaHTEHH B
3aBUCUMOCTH OT YCJIOBHUW TpHeMa ¥  MECTOMNOJOXKEHHUs aOOHEHTCKOTO
000py10BaHUS.

Crpykrypa nuccepramum. J[ucceprainusi COCTOUT U3 BBEJCHUS, TPEX IJ1aB,

3aKJIIOYCHUA, CIIUCKA JINTCPATYPhI.



I'JTIABA |. OCOBEHHOCTH HUPPOBOI'O TEJIEBELHLIAHUSA

1.1. Heau 1 3apaun uMppoBoOro reieBUICHUS

Brenpenue B cucteMbl IH(PPOBOTO TEIEBH3MOHHOTO BEIIAHUS CBS3aHO C
HEO0OXOIMMOCTHIO Oonee MOJTHOTO YAOBJIETBOPECHUS HaceJICHUs
WHOOPMAIMOHHBIMU ~ pEeCypcaMH  TOCPEACTBOM pedopmupoBanus cetu 1B
BCIIaHUS B COBPEMECHHYIO YCTOWYMBO (DYHKIIMOHHUPYIOMIYIO U 00JIaJaromryro
MOTEHIIMAJIOM CaMOPa3BUTHS B PHIHOYHBIX YCIOBUAX OTPACTH IKOHOMHKH.

3amaya nepexonaa Ha 1UGPOBOE BEIaHUE JODKHA PEIIaThCsl B KOMIUIEKCE:
BCE 3BEHbA IIEMU MPOXOKJICHUSI CUTHATA OT BEILATEJs /10 MOJb30BaTENs JOJKHBI
pabortatsb B ippoBoM (popmare.

OnHolt W3 OCHOBHBIX 3a/lady JJAHHOTO TMIpollecca SIBISIETCS YCTPAHEHHE
JUCIIPOIIOPIIMM B OXBaTe€ HACeJIeHUs MHoOromporpaMMHbiM TB Bemanuem u
oOecrieyeHUEe TapaHTUPOBAHHOTO PAaBHOMPABHOTO JIOCTyNa BCEro HAaCEICHUS
CTpaHbl K UH(POPMALIMOHHBIM PECypCaM.

JlanHpIE moaxoa Takke obecredyuT Oosiee A(h(PEKTHUBHOE HCIIOI30BAHUC
paIuovYacTOTHOTO pecypca, yBEIMYEHHWE YHuCIa TpaHCIUPyeMbIX B adupe
porpamMM, BBEJIEHWE HWHTEPAKTUBHOTO BEIIAHMS, OKa3aHWE JOMOJTHUTEIHHBIX
yCIOyr HaceneHuro. luaBHbIA aprymeHT cropoHHukoB IITB — kadecTBO
nzo0paxenus. LludpoBas o00paboTka H300pakeHUsT B Tpoliecce Mepeaadyu u
mpremMa MO3BOJISIET JIOCTUYh Topaso 0ojiee BBICOKOTO KauyecTBa, YeM B cllydae
aHAJIOTOBOTO TEJICBUJICHMUSI.

Pa3pabotano u jaeiicTByeT B MuUpe HecKoibko cranaaptoB I[TB. B namieit
cTpane Obu1 puHAT cTanaapt DVB-T u ero cnegyromee nokonenue DVB-T2.

B nacrosimee Bpemsi udpoBoe TeNEBEIIaHUE BEACTCS BO MHOTHX PETrHOHAX
Hameil pecryonuku. Jlo xonmna 2015 mnanupyercs eme O00JbIle pacuiupuTh 30HY
MOKPBITUS TTU(GPOBBIM TEJICBEIIAHUEM M OXBAaTUTh MAaKCHUMAJIbHO BO3MOXKHYIO

4acTh HAceJICHUus Y30EeKuCTaHa.



Baxueitmmm paktopoMm, KoTOpsii onpeaenseT 3¢pdexkTuBHOCTs padoTtsl LITB,
SBJIIETCSI MECTOPACIIOJIOKEHUE AOOHEHTOB, T. €. JIIOJCH, NMPUHUMAIONMIMX Ha
CTAllMOHApPHBIE TPUEMHUKH CUTHAJIbI, H3JIy4aeMble TMEPENAONIECH aHTEHHOMN
teneuenrtpa. Jnsa TamkenTa oco00i anbTepHATUBBI HET, TAK KaK BCE MEPEIAIOIINE
aHTEHHBbl YCTAHOBJIEHBI Ha TalIKeHTCKOW TenebaliHe. DTO JaeT BO3MOXKHOCTh
obecrnieunTh HauOOIBIINN paguyc NMOKpeITHs curHaiamu L[TB, ot 34 mo 78 kM
KHJIOMETPOB OT MEPEIAOIIETO TEIEUEHTPA.

B Hacrosmee BpeMs 1HM(PPOBOE TEXHOJOTMYECKOE O000pYylIOBaHUE,
CMOHTHpOBaHHOe Ha TamkeHTCKOW TeneOalllHe, TO3BOJAET OOECHEYUTH
CIIEAYIOIIIEE:

1. ®opmupoBaHue YeThipeX MUMPOBBIX MAKETOB TEJIECBU3HUOHHBIX MPOrPaAMM,
BKJIFOYAsl OJWH TUGPOBOM mMakeT W3 12 TOCYymMapCTBEHHBIX TEICMPOTPaMM IS
JTanbHEHIIeH TpaHCHSAIMU MO0 KaHaiaMm UGPOBONM TPAHCIOPTHOM ceTu (uinana
«Tenexommynukamusi Tpancroptr Tapmoru» AK «Y30ekrenekom» 10 Bcei
PecniyOnuke VY30ekucTaH C JIOBEACHUEM €ro J0 KaxIOW paJluoTeeBU3UOHHON
ctaHuun [ocygapcTBEeHHOro yHuTapHoro npeanpustus «LleHTp paaumocsa3u,
paIuOBEIAHUS U TEICBUICHUS,;

2. DupHasi TpaHCISAIMSA B CTaHAAPTE HA3E€MHOTO IU(PPOBOTO TEJIEBEITAaHUS
DVB-T (Digital Video Broadcasting-Terrestrial — Haszemnas udpoBas
BHUjeoniepenaya) Oonee 45 tenenmporpamm B 1. TamkeHT, TalKeHTCKOW U
gacTU4HO ChIpJAPHUHCKON 00JIaCTAX COOTBETCTBEHHO Ha 42 TENEeBU3MOHHOM
kanane (TBK), 41 TBK, 37 TBK u 31 TBK, npu 3ToM ucnoms3yeTcst cxarue
nepeaaBaeMoro BujeocurHana B ¢opmare MPEG-4 (Moving Picture Experts
Group - rpymma 3KCHEpPTOB IO KOJWPOBAHUIO BIDKYIIMXCS H300paKeHUi) u
YeThIpeX MU(PPOBBIX TeAenepeaaTYMKOB ¢ MOIIHOCTHIO U3JIydeHHUs 2 KBT KaXKIbli;

3. OnbiTHAsT >¢upHAs TpaHCHAUS 12—TW TelmemporpaMm B CTaHIapTe
HazemHoro mudpoBoro tenesenianus DVB-T2 na 29 TBK MomHOCThIO H3TyYeHUs

2 kBT.



1.2. OcobeHHOCTH Ha3eMHOT0 HM(PPOBOIo IPUPHOIo TesleBelaHUSA

B 2007 roay Hauanoch co3nanue B PecniyOnuke Y30ekucran cetu udpoBoro
TeJEeBEUIaHus C UCrob3oBaHueM crtanaapra DVB-T (texnonorus paspaboraHa B
2003 romy) m cxxarueM mepeaaBaeMoro BujacocurHana B ¢dopmare MPEG-4
(Moving Picture Experts Group - rpymma 3KCIEPTOB IO KOJAWPOBAHHIO
JBIOKYIIUXCSA U300paKEHHUIN).

B crangapre DVB-T ucnonb3yroTcsi 1Ba 3HaY€HUsI ITUTEIBHOCTA aKTUBHOM
yacTu cuMBOJIOB (T): 224 mkc pexxum «2k» 1 896 Mkc pexxum «8k».

B Hacrosimiee BpeMsl COLMAJIBHBIA MAKET TeJenporpaMMm (MyJIbTHUILIEKC)
dopmupyembiii B 1. TamkeHte U cocrosmuid U3 12 TOCYyIapCTBEHHBIX
TEJIENPOrpaMM C BO3MOXXHOCTBIO TPAHCISILIMM OOJIACTHBIX TEJIENporpamm 1o
paclucaHui0 BMECTO TeleKaHala «TOIIKEHT» pacHpoCTPaHSIETCS IO BCEU CETH
OecIuIaTHo.

JlanmpHelee pacliMpeHrue CETH HaAMpPABICHO HA YBEJIMYEHHUE KOJIUYECTBA
MyJbTHILIEKCA (CO3aHne 2-T0, 3-TO U MOCIASAYIONINX ), TIPH KOTOPOM HACEICHHUIO
OyZeT npenocTaBIsATbCS OOJBIIOE KOJIMYECTBO TENENPOrpaMM, B TOM YHUCIE
BBICOKOKAYECTBEHHOE M300paKeHHE W 3BYyKa B CTaHIAPTE TEICBUIACHUS BBICOKOMN
yeTkocTH HD 1 nononHuTensHbIe YCIyTH.

YuuThiBasi COCTOSIHME BHEIPEHUS LHU(PPOBOrO TEJIEBEIIaHUs B MHUPE,
BO3HHMKAET HEOOXOJMMOCTh JTaJbHEUIIEro PaCHIMPEHUs] CETH C UCIOJIb30BAaHUEM
HOBBIX cTaHmapToB, B yactHocT DVB-T2 (Digital Video Broadcasting — Second
Generation Terrestrial, Texnonorust paspadorana 2008 roay), KOTOpPbIA SBISIETCS
BTOPHIM TOKOJIEHHEM E€BPOIEHCKOro CTaHAapTa 3QHUpHOTO MU(GPOBOTO BEIIaHUS
DVB.

Cranpaptr DVB-T2  sBnsercs  ynydmieHHBIM H  (YHKIHMOHAIBHO
paclIMpeHHbIM nocaeaoBareneM cranaapra DVB-T. B HeMm coxpaHeHbI OCHOBHBIE
uaen  o0paboTKM  curHaia (CKpeMOJMpoBaHUE, TIEPEMEKEHHUE  JIaHHBIX,

KOJIMPOBAHKE), HO MPHU 3TOM Ka)Iblil 3Tal yCOBEPLIEHCTBOBAaH WM JONOJHEH. B
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LEJIOM HM3MEHEHHsS HE KOCHYJIHUCHh TOJbKO Moxysiunu OFDM (oproroHanbHoOe
YaCTOTHOE MYJIbTUILIEKCUPOBAHHUE).

B cucreme DVB-T2 nna unkancymsiiuu uHGOpPMaIMK MOXKET MPUMEHSITHCS
HE TOJIbKO TpaHCHopTHbIM NMOTOK MPEG, HO M TpaHCHOPTHBIA NOTOK OOMIEro
HazHaueHus (GSE), 4To mo3BoisieT CHU3UTHL 00bEM IMepeaaBaeMoil Cily>keOHOM
uH(OpMAIUK U CIENaTh aJaNTalli0 TPAHCIOPTHOTO MOTOKA K ceTU 0oJiee THOKOM.
[To cpaBHeHuto ¢ cucreMoil DVB-T npuBsi3ku K Kakoi-1nOO CTPYKTYpE JaHHBIX
Ha YPOBHE TPAHCIIOPTA HE CYILLIECTBYET.

B cranpapre DVB-T Bcs monoca wucnonb3yercss sl NEpPedayd OIHOTO
TPAHCIIOPTHOTO IIOTOKAa. B HOBOM cCTaHmapTe NPUMEHSETCS TaK Ha3blBacMas
kouuenuus PLP (physical layer pipes — kaHansl pusndeckoro ypoBHs): nepenaya
B OJJHOM (PM3MYECKOM KaHAJIE HECKOJBKHUX JOTUYECKUX. BO3MOXKHBI 1Ba pexXuMa: C
nepenauet ogquoro PLP — pexxum «A», ¢ nepenadeit Heckonbkux PLP (multiPLP)
— pexuM «B». B pexume «B» HECKOIBKO TPaHCIOPTHBIX IOTOKOB IIEPENAOTCS
OTHOBPEMEHHO, IPUYEM KaKIbI U3 HUX IoMeraercs B cBor PLP. Oto mo3Bonser
o0ecneunTh COCYIIECTBOBAaHHE B OJHOM pPaJMOYacCTOTHOM KaHalle YCIyT,
NIEPENABAEMBIX C PA3HOM CTENEHBIO NOMEXOYCTOMYMBOCTU: PEKUM MOLYISLUHUHA U
PEXKUM TTOMEXOYCTOMUMBOTO KOJUPOBAHUS MOXKET BBIOMpAThCs i Kaxaoro PLP
UHAUBUyabHO (puc. 1.1), T. €. omepaTop MOXET BHIOMPATH OOJIBIIYI0 CKOPOCTh
nepefayl  Wid JIy4dllyl0 TOMEXOYCTOMYMBOCTBh JUISl KaXXJOW NpOrpaMMbl B
dbopmupyemom mnakere. IIpueMHUK ke JEKOAUPYET TOIBKO BbIOpaHHBIM PLP u
OTKJIIO4aeTcsi Ha Bpems nepenaun PLP, koTopele He mHTEpecytoT abOHEHTa, UTO
o0ecreynBaeT IHEPreTUYECKYI0 SIKOHOMHUIO.

B crangapre DVB-T2 ycnoxheHa cucrema nepemexxkenusi. Mcnoinb3yercs
OWTOBOE, YAaCTOTHOE M, JIONOJHUTEIBHO, BpEMEHHOe mnepeMexeHue. OHo
OCYILECTBIISIETCS HE TOJIBKO BHYTPH OJHOIO MOAYJSLIMOHHOTO CHMBOJIA, HO W
BHYTPH CYIIEPKaJpa, YTO I[O3BOJSET YBEIMYUTh YCTOMYMBOCTh CHUTHaja K

HMITYJIbCHBIM IIOMCXaM W U3MCHCHHIO XapPaKTCPHUCTUK TPAKTa Mepcaaiu.
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Puc. 1.1. ITpumep ucnons3zoBanus PLP

JIOMOJIHUTENBHO B OJIHOYACTOTHBIX CETAX MOXKET TOJJIEPKUBATHCS
texHnonorusa MISO (multiple input — single output), nucnonas3yrorias KoJupoBaHUE
MeTogoM AjnaMoyTu. B 3TOM ciyyae mnepenatdyukd B OJIHOYACTOTHOM CETH
NepealoT HEe B TOYHOCTH OJMH U TOT € CUTHAJ, YTO TMO3BOJSET M30exaTh Ha
MPUEMHON CTOPOHE TaK Ha3bIBAEMBIX «IIPOBAJIOBY.

Jlist yBenmMueHus MpOMyCKHOM CIOCOOHOCTH JIOTIOJIHUTENILHO BBEICH PEKUM
Moaysiuuu 256-QAM u pasmepHoctu ObicTporo npeodpazoBanus Pypee (FFT)
16k u 32k, a Taxxe n00aBIEHBI HOBbIE 3HAUEHUS 3allMTHBIX MHTEpBayoB: 1/128,
19/128, 19/256.

Cgeprounbie koAbl (CK) u kompt Puma — Comomona (PC) He wmoryr
o0OecreyuTh JOJKHOM 3amuThl OT omuook. JlaHHas mnpoOiema pemieHa B
crangapre DVB-T2. OCHOBHbIMH MEXaHW3MaMH, NO3BOJISIIOIIMMHU TOBBICUTH
MOMEXO0YCTOMUUBOCTh CHCTEMBI, SIBJISIOTCS HOBBIC aJTOPUTMbI KOJUPOBAHUS U
BpAIllEHHE CUTHAIIBHOTO CO3BE3 .

B cranmapre DVB-T2 BMECTO CBEPTOYHBIX KOJIOB HMCHOJIB3YIOTCS KOJIBI C
HU3KOM IUIOTHOCTHIO mpoBepku Ha udetHocTh (LDPC), a BMmecto koma Puma —
Conomona — kopotkuii kog boyza—Hoynxypu—Xoksenrema (BCH). 3aBucumoctu
kodpduimenta OutoBbix ommOOK (BER) 0T OTHOWIEHHS «CHUTHAN/IIyM»

npeacTaBiieHbl Ha puc. 1.2.
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Puc. 1.2. CpaBuenne kogupoanus LDPC u CK

IloBeneHne xapakTepUCTHK INPU MCIOJNB30BaHUM KoaupoBanus LDPC +
BCH npubnuxeno k wuneansHomy. CootBerctBenHo koasl LDPC u BCH
obOecrnieunBalOT 00Jie€ BBICOKYIO MOMEXOYCTOMYMBOCTh, ueM kojbl PC u CK, uTo
MO3BOJIIET Mepe/laBaTh OOJIbIIEE KOJIMYECTBO HHGOpPMALUM B HCIOJIB3YEMOM
KaHajie. JOMOMHUTENbHO BBEAEHBI OTHOCUTEIBHBIE CKOPOCTH KOAMUPOBAHUS
3/5u4/s.

Bearpeiiin B OTHOIIEHUM «CUTHAJ/IIyM» 3a CYET HCIOJIb30BAaHUS HOBBIX
METOJOB IOMEXOYCTOMYMBOTO KoaupoBaHus mia cranaapra DVB-T2 mnpu
naeaTnaaoM BER cocrasnser 5 nb.

Eme opanuM HoBmiecTBOM B craHgapre DVB-T2 gBasercs BpauieHue
CUTHAJIBHOTO  CO3BE3/IUsI, TMO3BOJISIIOIIETO  YJAYUYIIUTh TOMEXOYCTONYMBOCTH
cucremsl [2].

B nacrosmee Bpems Ha TamkeHTCcKoM TenebOammHe (BbicoTa 375 METpOB)
JNEUCTBYIOT TSATh UUQPPOBBIX TejenepeaaTyrka (YeThlpe TesernepeaaTdyuka
crangapta DVB-T u onun tenenepenatuuk crangapta DVB-T2) kaxneiii u3
KOTOPBIX UMEET BBIXOJIHYIO MOIIHOCTb, paBHYIO 2 KBT.

UYetsipe Ttenenepenaruuka crangapra DVB-T uepe3 mocT cioxenus (Tpu

BXO0JIa MOCTa CIIOKCHHSI SBISIFOTCS (DUIBTPOBBIMU, a OIAMH BXOJ — 0e3 (GuiabTpa)
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pabotalor Ha OonaHy |2 TaHENBHYH AHTCHHO-(QUIEPHYIO CHCTEMYy, a
tenenepenatynk craggapra DVB-T2 narpyxen na 10 maHenbHYI0 aHTEHHO-
buaepHyIo CUCTEMY, PACIOJIOKEHHYIO Ha BBICOTHOM O0TMETKE 220 METPOB.

Oco0OEHHOCTBIO OpraHu3aIuy MUQPPOBOTO TEJEBENIaHUS Ha TalKeHTCKON
TenebaliHe SBISETCS MCIOJIb30BaHME |2-TM TMaHENbHOW aHTEHHO-(UIEepPHOU
CUCTEMBI I BEHIaHUS YEThIpEX MAKETOB TEJICPOrpaMM C HCIOJIb30BAaHUEM
COOTBETCTBYIOIIETO (DUIBTPOBOTO MOCTa CIOXKeHHs. [IAThIii  mepegaTduk
crangapra DVB-T2 wnarpyken Ha 10-Tu mnaHenpHyH0 aHTEHHO-(PHUICPHYIO
cuctemy. ®dopmupoBanue Bcex 4-X MakeTOB UU(MPOBBIX TeJIEHPOrpamMm
ocyuiecTBisieTcss  o0opynoBaHueM  1ugpoBoil  anmapaTtHo — TamkeHTCKON
TeseOallHu.

[IpyHumasi BO BHHUMAaHHE, 4YTO AaHTEHHO-(PUACpHAs CcUCTeMa SBJSIETCS
OTHOCHUTEJIBHO JIMHEMHON BO BCEM JEUHUMETPOBOM JAHANA30HE YacTOT, CIEAYET
OpUHATH (PAKT MPAKTUYECKH OJIMHAKOBOCTH 30HBI OXBaTa TEPPUTOPUH U
HaceleHus: TallKeHTCKOro peruoHa BCEMH TellelporpaMMaMH 4-X TaKeToB,
BKJIIOYAsl TMEpBBIA OECIUIaTHBIN COLMANbHBIN MakeT W3 12 TocyaapCTBEHHBIX
TEJIEIPOrPaAMM.

Crnenyer OTMETUTH, YTO HMU(PPOBOM TeJeNepeaTYuK paboTaeT Ha aHTCHHYIO
CHUCTEMY, COCTOSIIYI0 M3 12 aHTEHHBIX MAaHENBHBIX H3Iydyaresiei, Bkitouas 10
AHTEHHBIX MaHeJIed TOPU30HTAJIBHOW MOJIApU3AlMU, U JBE AHTCHHbIC MAHEIH C
BEPTUKAJIIBHOM MOJISIPU3ALIMEN.

Bce 12 anTeHHBIX MaHesei pacioioKeHbl Ha BEICOTHOM oTMeTke 220 MeTpoB
TamkeHTCKo! Tee0alHu.

JuarpamMMa HampaBJI€HHOCTH TMEPEHAIOIIEr0 AaHTEHHOTO  KOMILIEKCa,
pacrnoyiokeHHOro Ha TalIKeHTCKOW TenedaliHe B TOPU3OHTAIBHOM IJIOCKOCTH

npuBezeHa Ha puc. 1.3.
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Juarpamma
HaIpaBJIEHHOCTH
10 aHTEHHBIX
rmaHesuei

[wnarpamma
HaIIpaBJICHHOCTH
2 aHTEHHBIX MaHeNeH

)

Puc. 1.3. JluarpaMMbl HampaBJICHHOCTH aHTEHHOM CUCTEMBbI Ha

TarmkeHTCKON Tenedalne
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1.3. OcobenHOoCTH HH(PPOBOT0 CIYTHUKOBOTI'O TeJIeBeIIAHUS

CnytHukoBoe TeneBu3nonHoe Bemanue (CTB) Obuto M ocraercss caMbIM
OBICTPBIM, HAJEKHBIM U SYKOHOMHYHBIM CIIOCOOOM mojadyn TB curHama BICOKOTO
KadecTBa B JII0OYI0 TOUKY OOIIMPHOTO MPOCTPAHCTBA.

DVB-S — cragmapt 1udpoBoro CHoyTHHKOBOTO TeJeBUACHUA. B maHHOM
CTaHJapTe CIYTHUKOBOE OOOPYIOBaHWE TO3BOJSICT MPUHUMATH TEICBU3UOHHBIN
CUTHAJI, KaK B TOpoji€, TaK M 3a ero mpeaenaMu. CIyTHUKOBOE TEIECBUIACHUE
HauOosiee yJI0OHO B CiIy4asix CJIOKHOCTU peibeda MECTHOCTH U B yAaJICHHBIX
HACEJICHHBIX ITyHKTaX.

ITepenaya KOMIIPECCUPOBAHHOTO BHUJICO U ayAHO, a TAKXKE JOMOJIHUTEIbHOU
nH(pOpMaIIHU, OCYIIECTBISAECTCS C MOMOIIBI0O HCKYCCTBEHHBIX CIYTHUKOB 3eMIIU
(UC3). Jlna nocTrKeHUs BBHICOKUX TEXHHMYECKHUX IOKaszaTeled Obul pa3paboTaH
ycloxkHEeHHBIN cTtanaapt DVB-S2, uto oGecnieumsio poctT KaHaJIbHOW €MKOCTH 110
cpaBHeHuto ¢ DVB-S mpumepno Ha 30%.

Crangmapt DVB-S2 — 1o e, uro DVB-S, ¢ B0O3MOXHOCTBIO MCIIOJIB30BAHUS
JIOTIOJITHUTENIbHBIX TUIIOB MOAYJSILIMM C YBEIMYEHUEM MPOIMYCKHOM CHOCOOHOCTH
KaHaJia CBSI3M B HECKOJIBKO Pa3, a TAaK’K€ MHBIMU YCOBEPIIIEHCTBOBAHUSMM.

TenekoMMyHMKAIIMOHHBIC CITyTHUKH HAXOJIATCS Ha reoCTalluOHapHON opouTe
(I'O) — kpyrosoit opobute BbicoTOM ~36000 KM B MIOCKOCTH 3KBaTOopa. CKOPOCTH
BpAIlICHUS CIIYTHUKOB CHUHXPOHU3UPOBAHA CO CKOPOCTBIO BpAIllCHUS 3EMIIH,
MOATOMY KaKJIbI CIYTHUK «BUCUT)» HEMOJABUXKHO B OMpPEACICHHON TOYKE OPOUTHI
C 3aJIaHHBIMHU KOOpJIMHATaMHU. 30HA BUAMMOCTH reoctanuonapuoi MC3 — okomno
OJHOM TPETU 3EMHOW MOBEPXHOCTHU. [[JI1 CHOYTHUKOBBIX CHUCTEM BEIIAHUSA
BBIJICJICHBI CIEIUANIBHBIE YYaCTKU PAJAMOYACTOTHOTO CIIEKTPa B CAHTUMETPOBOM
JIMara3oHe BOJH, T/I€ JOMYCKAETCs MOBBIIICHHAS MJIOTHOCTh MOTOKA MOIIHOCTHU C
NC3.

TeneBU3MOHHBIM CUTHANI U CUTHaAl MHTEpHET Ha3eMHbIE CTAHLIMU IEPEAAIOT

Ha CITYTHUK C ITOMOIIBIO BBICOKOHAIIPABJICHHBIX AdHTCHH. HpI/IéMHOG
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00Opy/I0BaHUE HAa CIYTHUKE MPUHMMAET CHUTHAJ, MpeoOpa3yeT U peTpaHCIUpyeT
oOpaTHO Ha 3eMITio.

[lepenaronye aHTEHHBI HA CITyTHUKE (DOPMUPYIOT Ha 3eMil€ 30HbI TOKPBITHSA,
IIPUYEM, B LICHTPE 30HBI CUTHAJI CUJIbHBIN, a IO KpasiM - cy1a0dblil. CaMu CUTHAIIBI CO
CIlyTHUKAa B 30HE IIOKPBITUSA, Ha3bIBAIOT JIydaMH, B 3aBUCUMOCTH OT UX
HaIlpaBJICHUS JIy4u OBIBAIOT: €BPONEHCKUHN, pPOCCUMCKUM, a3UaTCKUHN U Jp.

Curnan, nocTynaromui co CIyTHUKA, OYEHb CIa0blii U MPUHATH €r0 MOKHO
TOJIBKO C MOMOIIIbIO BEICOKOHAMPABIICHHBIX MAPA0O0INYECKUX aHTEHH.

CnyTHHKOBBIM cUTHAI MOKeT nepeaaBarbes B C wim Ku nuamnasone, uMeTh
KPYT'OBYIO WJIM JIMHENHYIO MOJISIPUA3ALUIO.

YToOB! NPUHATH CUTHAJI CO CIIyTHHKA, HA/10 UCXOAUTH U3 TOTO, YTO CITyTHUKHU
HAXOJATCA HAa 3KBATOPUAIBHOM Ayre, T.€. HEOOXOAUMO OINpPEAEIUTh HANpPABICHUE
Ha IOI UM CEBEp, U COOTBETCTBEHHO, Ha BOCTOK M 3amax. [lnsa onpexneneHus
MECTOIIOJIOKEHUS CIIyTHHKA, HY)XKHO 3HAaThb €ro asuMyT - 3TO YIOJI MEXAY
HAIIPaBJIICHUEM Ha CEBEP M TOYKOM PACITOJIOKEHMS CITyTHHMKA Ha dKBAaTOPUAIBLHOMN
ayre. Bee ClyTHHKM pacIionararorcs Ha CTpOro ONpenesIEHHOM a3uMyTe 3TOH IyTH

(puc. 1.4) n HaxoAsATCS TaM MOCTOSHHO.

1Or
180 rpanycoo

T .

w’ - “
[ \\ > ‘ 3anag

BOCTOR 270 rpagycon
90 rpaaycon |

Cesep (0 rpagycoe)
Puc. 1.4. O6nacth pacnoioxKeHus CITyTHUKA HaJl ONPEEIICHHBIM CEKTOPOM

36MHOW IIOBEPXHOCTH
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CHHHII CEKTOp, ITOKa3blBAET BUAMMYIO 4YacThb CIYTHHKOB, OCTAJIbHBIE
CIYTHUKM HaXOIATCS 3a JIMHHEW ropu3oHTa 3emMid. J[JIsi TOYHOro HaBeJEHUs Ha
CIYTHUK KpOME a3uMyTa HY>KHO 3HaThb W €ro yroy mojabema (yroyi mecrta) Haj

ropuzoHToM (puc. 1.5) [3].

Yron noasema Han

IUI'.H._KUH TOM

Puc. 1.5. OpueHTarusi CmyTHUKOBOW aHTEHHBI OTHOCUTEIILHO CITyTHUKA

TouHoe mnojOXkeHHe KOHBepTOpa B (DOKyce aHTEHHBI MOXHO OIPEACTUTH
HKCIIEPUMEHTAJIbHBIM MYTEM, IepeMelas €ro B JAepKarenae M OJHOBPEMEHHO
OLICHMBAs «KAYECTBO» Ha IIKaJie peCUBEPA.

CryTHMKOBOE TEJIEBHJIEHUE, KaK YK€ OBbUIO CKa3aHO, XapaKTepU3yeTcs
HEIMOCPEICTBEHHBIM MPUEMOM CHUTHAJIa U3 KOCMOCA, B OTIMYHE OT TUIIUYHOTO
TEJIEBUICHUS, TJIe CUTHAJ UET OT TesieOalllHu, Wik KabeIbHOTo, Te TeJeBellaHne
OCYHIIECTBJISIETCS € MOMOIIbi0 Kadens. [loaToMy HYKHO y4YWUTHIBaTh Halu4He
BBICOKUX JI€PEBHEB U BBICOTHBIX JOMOM, CIIOCOOHBIX 3aKPBITh AHTEHHY, YTOOBI

HampaBlieHUE K BBIOPAHHOMY CITyTHHUKY BCETAa OBLIIO OTKPBITO.
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1.4. OcodenHOCTH Ka0eIbHOT0 HU(PPOBOro TeJieBeAHUA

Buenpenue mudponoro ¢popmara B cuctemsl kabenbHoro Tenesuaenus (CKT)
CTaBUT BOMPOC 00 WX MPHUTOAHOCTH JJISA ITOU IEIM U 00 OICHKE HEOOXOIMMBIX
YCOBEPILIEHCTBOBaHUM W  nopaboTok. B cumy Toro, 4ro B MpaBHIBHO
ciupoektrupoBaHHOM CKT 10BOJIBHO BHICOKOE OTHOLIEHUE CUTHAII/IIIYM, HO B TO K€
BpEMsI 3HAYMTEIIBHO YK€ I0JIOCA KaHaja IO CPABHEHHIO CO CHyTHUKOBBIM L[TB
HamOoJiee  ONTUMAJIbHBIM  SIBIIIETCS  MCIOJIb30BaHME  MHOTONO3UIIMOHHOMN
monynsaiuu  QAM  (Quadrature Amplitude Modulation — kBaaparypHas
aMIUTATYyAHAsE MOAYJsilMsl). BrICOKOE€ OTHOIIEHUE CUTHAI/IIIYM COTJIACHO TE€OPEMBbI
[llennona, cHmwxkaer BeposTHocTh ommOok BER (Bit Error Rate — wactora
OIMMOOYHBIX OUT) U TO3BOJIAET OOOUTHUCH OJHOM CTYIEHBIO NMOMEXO0YCTOMYHUBOTO
KogupoBaHus. OHAKO MaKETHBIE OMUOKHU HE UCKITIOYEHBI, TTOITOMY IEPEMEKEHUE
OCTAETCsl COCTABHOM YaCThIO IOMEXO0YCTOMYHUBOTO KOJUPOBAHUS.

AHanu3 noMexX U MCKAKEHUW, TUMIWYHBIX JJIS TUHEHHOIO TPAKTa, MO3BOJISIET
MPEANOI0KUTh, YTO MUGPOBBIE CUTHAIBI OKKYTCS MEHEE UYBCTBUTEIBHBIMU K
WHTEPMOJYJISIITUOHHBIM UCKa)KEHUSIM, Y€M aHaJoroBble, Oiarojaps 3HAYUTEIHHO
MEHbIIIEMY TpeOyeMOoMy 3alllMTHOMY OTHOIIEHHIO HU(PPOBON cuUrHai/IudpoBas
nmoMexa B COBIAJAIONIEM U COCEIHUX KaHajax M OoJjee TIagkoMy CrekTpy. B To
e Bpems 1udpoBbie QAM curHanbl 00Jie€ UyBCTBUTEIbHBI K aMIUIMTYJIHBIM U
0COOEHHO (ha30BBIM HCKAXXEHHUSIM B TPaKTe, MOITOMY BOMPOCHI COTJIACOBAHMS U
KOPPEKIIMHU XapaKTEPUCTUK OCTAIOTCS IOCTATOYHO OCTPHIMHU.

[Ipy mnocTpoeHHH TOJOBHBIX cTaHIMil kabenbHoro L[TB mepexon Ha
udpoBoil hopmaT MpenabABISICT HOBbIE TPeOOBaHUS K ammaparype oOpaboTku u
dbopMUpOBaHUSI  CUTHAJIOB. [losiBsieTcst ~ BO3MOXHOCTH  (DOPMUPOBATH
MHOTOIIPOTpaMMHBIe ITU(GPOBBIC TMOTOKU, HE Jekoaupys mnpunsteie MPEG-2
CUTHaJbl, a BBIACISS B HUX HYXXHbIE KOMIIOHEHThI Ha YPOBHE TPaHCIOPTHOTO
MOTOKA W PEMYJbTUILUICKCUPYS 3T KOMIIOHEHTHI B HOBBIH TPAHCIIOPTHBIN MOTOK.
Takke Ha ypOBHE TPAHCIOPTHOTO MOTOKA MPU 3TOM MOTYT PElIAThCsl BOMPOCHI

CKpEMOIMPOBaHUS, CMEHBI CUCTEMBI YCIOBHOTO JIOCTYIIA.
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Crpykrypa cucrembl DVB-C

Crpykrypa cucrembl DVB-C MakcumanbHO TrapMOHHM3MPOBAHO €O
CTPYKTYpOH CIIyTHHKOBOM cuctembl DVB-S, HO B kauecTBe Thma MOAYJSLHMHU B
Hell ucnonb3yercss He QPSK, a M — QAM c¢ yucnom no3unuiit M ot 16 no 256
(t.e. oT 16 QAM 10 256 QAM). Ha puc. 1.6 nmokaszaHa cTpykrypa o060pya0BaHUs
TOJIOBHOM CTaHIIMM U @0OHEHTCKOTO MPUEMHHKA-JEKOepa KaOeIbHON JIMHUH.

BxonHpIMM CUTHajgaMH Ha TOJIOBHOW CTaHIMHU SIBIAIOTCS TPAaHCIOPTHBIC
naketel MPEG-2 1 TakThl, ToTyyaeMble depe3 uHTep(deiic B OCHOBHOM IOJI0CE OT
CIIyTHUKOBOW JIMHUW, TEXHOJOTHYECKUX JIMHUH, JIOKAJIBHBIX IPOTPAMMHBIX
MCTOYHUKOB U T.N. MeToAbl MHBEPCHUHM Ka)kI0r0 BOCBMOTro OaiTa JJid LUKIOBOU
CUHXPOHU3AIINU, PAHIOMU3AINH, TIEPEMEKECHHUS U KoaupoBaHus RS-kogom He
UMEIOT OTJIWYHMI OT aHAJIOTMYHBIX METOJOB U YCTPOWCTB B CUCTEMax LIU(PPOBOIO
TEJIEBUICHUS. [Tpeobpa3oBarensb 0aiiToB U KOPTEXHU (xopoTkue
NOCJIEZIOBATEIbHOCTH  OUTOB, paBHbIE 3HAUEHUIO MOJICIMPYIOIIETO  KOAA)
OCYULIECTBJISIET (POPMUPOBAHUE OUTOBBIX CTPYKTYP, YAOBJIETBOPSAIOMINX YCIOBHIO
MOCJICIYIONIETO MOJydyeHUs: CUMBOJIOB QAM.

C uenpio MoJIy4eHHUs] CO3BE3/IMsA, HE 3aBHCSIIEr0 OT BpallleHHs] HECylIeH, K
JBYM  CTapumiM  paspsaam  kKaxgoro  cumBoina QAM  mpumensiercs
muddepennranbioe  komupoBanue. Ha sTtom  dopMupoBaHuME — KOpTEXEH
3aKaHYMBAETCA U OCYIIECTBISETCA HAMKBUCTOBCKAs COTJIacOBaHHas (puuiibTpanus
st GOpMHUPOBaHUS CIIEKTpa B KBaApaTypHbix kKaHanax | u O. 3arem curHamamu
I 1 O MmogenupyroTcst KBagpaTrypHble Hecymue, 1 curHar QAM nepeHocHuTces 1o
CHEKTPY B MOJOCY paboyero KaOeIbHOro KaHaja, JJis CONPSKEHUS C KOTOPBIM
cnyxuT (usnueckuii mHTepdeiic. Ha mpueme B COOTBETCTBYIOMIEM TMOPSJIKE
BBITIOJIHAIOTCSL OOpaTHBIE OMEPALMU 0 AEMOIYJIALMHA U JEKOAUPOBAHUIO CUTHAJa

B 1dpoBoii ipucTaBke Set - Top - Box (STB) [4].
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Puc. 1.6. CtpyktypHas cxema cuctembl DVB-C

XapakTepHOil 0OCOOEHHOCTBHIO PACCMOTPEHHOTO TpaKTa aJamnTalluu SBJISIETCS
OTCYTCTBHE€ BHYTPEHHETO CBEPTOYHOIO KOJEKa M Hanuuue (HopMHpOBaHUS
CIIEKTpa B OCHOBHOM IoJIoCe. 3aliTa OT NaKETUPOBAHHBIX OIIUOOK MPOU3BOIUTCS
VCKJIFOYMTEIBHO 32 CUET MEPEMEKEHUS Ha BbIxoze koaepa Puna-Conomona.

Ilocne CBEPTOYHOrO NEPEMEKEHUS HENPEPHIBHYIO IIOCIEN0BATEIBHOCTD
0alTOB HEOOXOUMO PA3AEIUTh HA KOPOTKUE MOCIEA0BATEIILHOCTH OUTOB, KaX/aas
U3 KOTOPBIX COOTBETCTBYEeT cuMBOIY QAM, T.e. ONpeneneHHOW TOYKE Ha
KBaJIpaTypHOU JparpaMmme MOJYJIUPOBAHHOTO CUTHaJIA. Takue
MOCJEAOBATENBHOCTH  JIBOMYHBIX ~ CHMBOJIOB  HA3bIBAKOTCS  KOPTEKAMHU.
MuHMMaNbHBIN UK TpeoOpa3oBaHus B 1 OaliT COOTBETCTBYET BUAAM MOIYJISAIIUH
16 QAM u 256 QAM. Ilpu 256 QAM 6ailThl U KOPTEKU COBMAAALOT.

B T1abn. 1.2 mpuBeneHbl NpuUMEphl PAcCUETHBIX 3HAYEHUH CHUMBOJIBHOW U
UH(GOPMAIIMOHHON CKOPOCTEH MpH Pa3HBIX KPATHOCTAX MOAYJSLMHM B KaHalle C

noinocor 8 MI'n. MakcumanbsHas ckopocth pgocturaetr 38,1 MoOwut/c, 4ro
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COOTBETCTBYET MPOIMYCKHOM CIIOCOOHOCTH CTBOJIA CITyTHUKOBOTO PETPAHCIIATOPA C

nosiocot 33 MI'tt B TumoBom pexxume Fenm = 27,5 Mcums/c, CR = 3/4.

Tabmura 1.2

[Tpumepsbl pacueTHBIX 3HAUEHHUM CKOPOCTEHN MPU Pa3HBIX MOYJISLIHIX

ITone3nas Oo6mmas
KabenpHas |[3annmaemas
uHbOpMaIMOHHAS CKOPOCTb,
CUMBOJIBHAsI|| TOJIOCA Bun
CKOPOCTbH (TpaHCHOPTHBIN || BKItOUas RS
CKOPOCTb, 94acToOT, ||MOIYJISAIIAA
ypoBernb MPEG-2), (204, 188),
Mo6ut/c MI'n
Mo6ut/c Mo6ut/c
38,1 41,34 6,89 7,92 64QAM
31,9 34,61 6,92 7,96 32QAM
25,3 27,34 6,84 7,86 16QAM
18,9 20,52 3,42 3,93 64QAM
16 17,4 3,48 4 32QAM
12,8 13,92 3,48 4 16QAM
9,6 10,44 1,74 2 64QAM
8 8,7 1,74 2 32QAM
6,4 6,96 1,74 2 16QAM

IIpeumymecrBa crangapra DVB-C

CymecTBeHHasi JKOHOMHS 4YaCTOTHOTO pecypca.

B oanom ¢usnueckom kanaine pasmemarorcs 4-8 TB mporpamm, T1.e. ans

nepepaun 60-Tu mporpamm moTpedyercs Bcero okosio 10-tu kanamoB. Takoi

YaCTOTHBIN BBIMTPHIIT OCOOCHHO OITyTUM TIpH BHenpeHuu cranpapta DVB-C Ha

YCTapeBIIUX CETSAX C MPOMYCKHOM crocoOHocThio a0 240...300 MI'n. B Takux
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ceTsiX Jierko pasmerntaroTcs cBbiiie 100 mudpoBbIX KaHATIOB, a MIPU AKTHBU3AINH
PEBEPCHOTO KaHAJIAa — U YCIIYTM MHTEPAKTUBHOI'O CEPBUCA.

CylmiecTBeHHO NOBBIIIACTCH Ka4eCTBO TPAHCJAMPYEMbIX NpPOrpaMMm B
undpoBoM popMaTe 10 CPABHEHUIO C AHAJIOTOBBIM.

TpaHcsMs aHAJOTOBBIX CUTHAJIOB HEM30€KHO BIICYET 32 COOOM CHUKEHUE
UX KauyecTBa B 4YaCTH HEU30EKHOTO HAKOIUICHUS MCKaXXEHUH  (LIyMbl,
WHTEPMOTYJISIIIIOHHBIE HMCKa)KEHUs, (OHOBas IIOMEXa, HABOIAMUMBIC CHUTHAJIBI,
Kpocc-monynsanus u T.4.). Hudpossie xe curnanst (DVB-C) coxpansitor cBoe
Ka4eCTBO BHE 3aBUCUMOCTH OT MPOTSHKEHHOCTH Maructpaiv. J[Jis HUX TI0CTaTOYHO
MPEBBIIEHUS TPeOYEMOI0 YPOBHS CUTHAJIA (YTO BCET/a BHIMIOIHAETCA Ha MPAKTUKE
B culy 0oJiee BbICOKOUW 4yBCTBUTENbHOCTH STB B cpaBHEHHM C TEIEBHU30POM) U
MOPOTOBOIO 3HAYEHHUS CUTHAI/IIYM, KOTOPOE€ MHOIO0 HHUXKE PErIaMEHTUPYEMBIX
43 n1b.

[Ipu wucnone3oBanuu cranaapra DVB-C mnosBaserca BO3MOXHOCTb
3HAUUTEIBHO YBENMYHUTHh 30HY oOciyxuBanusa CKT 3a cuer Oosiee HU3KOro
1ryMoBoro mnopora (ue 6osee 36 ab).

[Ipu ucnons3zoBanuu kadenbHoro I[TB Takxke ymporiaeTcss 1 BO3MOXKHOCTb
WCIIOJIb30BaHUsI (PUIIBTPOB TMAKETHUPOBAHUS 3a CUYET CHUXKEHUS (PU3NYECKUX

KaHAJIOB ¥ MOSIBJICHUS YaCTOTHBIX MpooOesioB [5].
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BBIBO/IbI

B mepBoii riiaBe ObUTH ONpENENeHbI MEdH W 3aJa4dl Ha3eMHOTO IU(GPOBOTO
3(UPHOTO TEIICBUICHUS.

[IpoBenen 0030p ocoOeHHOCTEH 1MGPOBOrO A(HUPHOTO TEJIEBEIIAHUS,
CITyTHHKOBOT'O TEJICBEIIaHMsI, KAOCIILHOTO TECIICBEIIIAHMUS.

Ocoboe BHUMaHHE YJCIICHO MPEUMYINECTBAM IH(POBBIX TEICBU3HMOHHBIX
CTaHJIAPTOB C TOYKH 3PCHHS MX KaHAJIBHOW €MKOCTH M OCHOBHBIX KaueCTBCHHBIX

IoKa3aTeJen.
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I''TIABA |l. POPMUPOBAHUE HUPPOBBIX TEJIEBU3NOHHBIX
INOTOKOB U UX TPAHCJIALUA 110 DOPUPHBIM KAHAJIAM

2.1. O6mue npuHUUNBI POPMUPOBAHUS TeJI€BU3HOHHBIX IOTOKOB

Ha puc. 2.1 npexacraBiena cxema (opmupoBanus  1UPpPOBOTrO
TEJEBU3MOHHOIO MOTOKAa €ro Iepeiadya Ha HECYUIMX YacTOTax TEJIEBU3MOHHOIO
JMana3oHa Yepe3 paclpeiesuTeNIbHYI0 CeTh Ha aOOHEHTCKue NpuéMHHUKU. B
KaueCTBE HCTOYHHUKOB CUTHAJla HUCMOJB3YIOTCA:  TEJICKOMMYHHUKAIIMOHHbBIC
cnyTHUKH, DVD nim npyrue nCTOYHUKY CUTHANA.

B cxeme nmpemycMoTpeHna oOpaboTka HUGPOBOTO CHUTHANIA ISl J0OaBICHUS
nH(pOpMaIU K paclpoCTpaHsIEMbIM B CETH MpoTrpaMmaM TelaeBUaeHUs. [t 3Tux
1eseil ciyxaT TeHepaTop, YCTpPOMCTBO BBOJIa CYOTHTPOB M YCTPOMCTBO BBOJA
pPEKJIaMHBIX OOBSABICHUHN, KOTOPBHIC YIPABISIOTCS C KOMIIBIOTEpPA CO CTYAHH
TEJIEBUICHUSI.

[Mudposoit motok B Buae QPSK Ha Hecymux mpoMexyTOYHBIX HacTOTaxX C
KOHBEPTOpAa aHTEHHBI TMocTynmaer Ha Bxox Jgekoxepa DCH-3000P, rme
MOABEPraeTcss AEMOIYJISIUUA, U HEMOIYJIHPOBAHHBIN TPaHCHOPTHBIM MOTOK TS
yepe3 BbixogHoi wuHTEepdeiic ASI mnocrymaer wa Bxom DVB  MPEG-2
mynbTuIiekcopa DCH-3000MX, rae moasepraercs (QpuibTpaluud, OOHOBJICHUIO
PID BwiOpanubix mnporpamm, mnepectpoitke PSI, NIT u apyrux oOsi3aTenbHBIX
Tabauil. Takum 00pa3om, U3 BRIOPAHHBIX JJISI pACIPOCTPAHEHUSI B CETU TeJIe-Pauo
KaHAJIOB (DOPMUPYIOTCS MYIbTHUILIEKCHI.

Hexonep DCH-3000P TaKXe BBITTOJTHSET MYJIbTUKaHAIbHOE
JNECKpEeMOIMpPOBaHUE BXOAHOr0 NOTOKAa. OJHOKAHAJIBHOE JIECKPEeMOIMpPOBaHUE
(omHoro TB kaHana) B MyJbTUIIPOIPAMMHOM MOTOKE BO3MOKHO C IMOMOUIBIO
osiToBOor0 CAM-MOysi. MHOTOKaHAIIBHOE JECKPEMOIMPOBAHNE TTOICPKUBAIOT
npodeccuonanbubie Moayid. C MOMONIbIO OJHOTO MOAYJS, a TaKke Mpu
MYJIbTUKAaHAJIBHON aBTOPU3ALUU CMAPT-KAPThl, MOKHO JIE€KOAUPOBAThH 10 BOCHBMU

KaHaJIOB B TPAHCIIOPTHOM IIOTOKEC OJHOTO TPAHCIIOHJACpA CITyTHHKA.
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Puc. 2.1. Cxema dopmupoBanus iuppoBOTro MOTOKA
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[MudppoBbie MOTOKM OT BOCHPOU3BOIAIIMX YCTPOHCTB W BHIEOKaMEp
dbopmupytores ¢ momortbio koaepoB DCH-3000EC.

Kaxnapli BHOBH C(OPMHpPOBAHHBIM MyJbTHUINIEKC TMocTynaer Ha 1B
CKpeMOyiep, T/A€ TOABEpPracTcs CKPEeMOJUPOBAHUIO C IIEJIBI0 OOCCIICUCHHUS
mwiaTHoro jgocryna aboHeHToB Kk TB kanamam cetu. K ckpemOiupoBaHHBIM
MYJIbTUILIEKCaM J00aBIISIOTCS MYJIBTUILUIEKCHl C KaHajlaMu OOIero JocTymna B
Ka0enbHOM ceTH, OecraTHble. JTH KaHalbl (QOPMHUPYIOTCA C TOMOIIBIO
npodeccuonansuoro npuémuuka DCH-4000P.

Bce chopmupoBanHble MyJIbTUILIEKCH MOy upytoTcss QAM monynsaropamu
DCH-3000TM, xotopeie mpeobpazytor DVB Tpancnoptaeie mortoku (TS),
noJiygaembie OT ckpembiiepa B paguodactoTHbiii RF curnan crangapra DVB-C Ha
yactore omHoro w3 TB kananoB. Bce QAM MOIynMpOBaHHBIE CHUTHAJBI,
COJEprKallle B CBOEM COCTaBE, OOBIYHO, /10 JECATU TEJIEBU3UOHHBIX KAaHAJIOB U
nepeHeceHHble Ha Hecyle 4acToThl RF, 00beaunstorcs cymmaropom (combiner)
PBI-4016C B enuHblii paiioyacTOTHBIA MOTOK, @ 3aT€M MOJAIOTCS B CETh JJIA
paznayn aboHeHTaM. AOOHEHThI CMOTYT MPUHUMATH TH CHUTHAJbI Ha HU(PPOBHIE
KaOeNnbHbIE PECUBEPHl CO BCTPOCHHBIM JHCKpemMOsiepoM. B coBpeMeHHBIX
TEJIEBU30pax MPUCYTCTBYIOT BCTPOEHHbIE LU(POBbIE PECUBEPHI, IJIS1 BIIAJICNIbLIEB
TaKHUX TEJIEBU30POB MoHan0ouTcsa Tobko CAM-MoyIb ¢ KapTol AOCTYTIA.

MyJabTHIUIEKCOP O0BEAUHSAET UU(PPOBBIE MOTOKH, MOCTYMAIOIIUE HAa €ro
BXOJIHbIE MHTEP(DEUCH OT pa3HBIX UCTOYHUKOB, B €IUHBIN TPAHCIOPTHBIN MOTOK
(TS). BxonmHble TOTOKM MOTYT HMETh pPa3HYyI0 BpEMEHHYI0 0a3y (TaKTOBYIO
4acTOTy) U 3aJadyed Hu@poOBOTr0 MYJbTHUIUIEKCOpA SBIAETCS (OPMUPOBAHUE
ACMHXPOHHOTO TMOTOKAa C COXpaHEeHHeM MHGOPMAIMK O CHHXPOHHU3AIUU KaXIO0TO
U3 €r0 KOMIIOHEHTOB.

PemyabTumiiexcop (Transport  Stream  Processor) -  pa3HOBHAHOCTB
MYJIBTUIUIEKCOpPA,  KOTOpBIM  paboTaeT HE ¢  OTACIBHBIMH, a C
MYJIbTUIUIEKCUPOBAHHBIMU TIOTOKamMu. Ha mepBoM »3Tamne pemyibTUILIEKCOP

pa3OMBaeT MarucTpajibHbIe TPAHCIOPTHBIE TIIOTOKM Ha OJHOMPOTPAMMHBIE
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TPAHCTIOPTHBIE TIOTOKU U OT/ACIIbHBIE CEPBUCHI, 3aTe€M, KOMOWHHUPYS, CO3JAcT W3
HUX HOBBIE TS, BHOCS IIpH 5TOM U3MEHECHHUS B TAOIUIIHI CITy>KeOHOH MHGOPMAIIHH.
TS undposoii morox
Elementarry stream (ES- ameMeHTapHBIN TIOTOK), SBJISCTCS OCHOBOHM BCEX
JIpYyrux UGpOoBBIX MOTOKOB. U3 aeMeHTapHbBIX TOTOKOB CTPOSITCS BCE OCTabHbBIC
BU/JIbI IOTOKOB, HanpuMmep, 1udposoit norok 3 MPEG koaepa coctout u3 ES nmns

Buzeo u ES nns 3ByKa.

Packetized elementary streams (PES - nakeTmpoBaHHBIC JJIEMEHTApHBIC
MOTOKH) SIBJISIIOTCSI CJICYIONIEH pa3HOBUIHOCTBbIO ES sjeMeHTapHBIX MOTOKOB, B
KOTOpBIE J100aBIISAIOTCA CHUHXpOHU3upyromue 3aemeHTsl. C nomompbio PES
(bopMHpYIOTCA AOMOJTHUTENIbHBIE JaHHBIE K 3JEMEHTAapHbIM IMOTOKaM BHUJAEO H
ayquo, Takue Kak cyOTuTpel u ap. PES sBnseTcss ocHOBOM IpOrpaMMHBIX WIIH
TPAHCIIOPTHBIX IIOTOKOB, a TAaKXe MOXET UCIOIb30BaThCA HANPAMYK B

NPWIOKEHUAX (B BUACO PEKOpIEpax U Jp. yCTPOHUCTBAX)

Program stream (PS - mporpaMMHBII TIOTOK)- OOBETUHEHNUE PA3HBIX THIIOB
PES (aynuo, Buzeo, ciyxedHas nnpopmanus). Bce PES B nporpaMmmHOM moToke

JIOJKHBI UMETh €IMHBIA TaUMEP CHHXPOHU3ALUH.

Transport stream (TS - TpaHCHOPTHBIA MOTOK) OJHA W3 Pa3HOBUIHOCTEH
oowenuHenuss PES B eauHblii MOTOK I TOCHEAYyIOIIEH Tmiepenadyud. ITOT
TPAHCIIOPTHBIN TOTOK Pa30UT Ha MakeThl (PUKCUPOBAHHOW JJIMHBI M COJIEpXKaT
HE0OX0MMMYI0 HH(POPMAIMIO TIO0 CHHXPOHM3AIMHU. TpaHCmOpTHBIA TOTOK TS
MOXET COAepKaTh MAKETUPOBAHHBIC DJIEMEHTAPHBIE MOTOKU, CPOPMHUPOBAHHBIE C
pPa3HBIMM MCTOYHMKAMHU CHUHXPOHU3AIMU U MO3TOMY, MOXKET MCIOJIb30BaThCS IS

MYJIBTHIIPOrpaMMHOI Tiepeaayn [6].

AV cHUTHAJBI
Ayano-BHUIE0 CUTHABI JJIsl TIepead 3ByKa U M300paKeHUS B aHAJIOTOBOM

BUJIE.
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RF paano4acToTHbIM CUTHAJ

PagnouactoTHelli TeneBU3NMOHHBIN curHall RF pacnonaraercss B nuanasoHe

47...862MI 1.

TeneBuznonubiii RF curnam moker ObITh NPOMOAYJIMPOBAH aHAIOTOBBIM
TEJIEBU3UOHHBIM CHUTHAJIOM, a Takke IU(poBbIMU cuUTHaamu ctangapta DVB-C
QAM umu DVB-T COFDM, u 3aHuMaer moJOCYy OJHOTO W3 TEJIEBU3MOHHBIX

KaHaJIOB.

HFC cern
I'mbpuanbie ontuko-koakcuanbhubie cetu (HFC — Hybrid Fiber Coax)
OTHOCATCS K KAaTErOPHH KIACCHYCCKUX CETCH, KOTOPBIC HCIONB3YIOTCS IS

[nepcaadn Kak aHaJIOI'OBBIX, TaK U LII/I(prBI)IX CHUI'HAJIOB.

Haxomar mmpokoe TpUMEHEHHWE TPH IOCTPOCHUH CHCTEM KaOeIbHOTO
teneBunenuss (CKT), Tak kak oOnagaroT MaKCHUMaJIbHOW MOTEHIMATBHOU
HIMPOKOIIOJIOCHOCTHIO u3 BCEX CYIIECTBYIOIIUX BUJIOB ceTel,
MYJIBTUMEIMHHOCTBIO, TIPOCTOTOM (OPMHUPOBAHUS KOHTEHTA, BO3MOXHOCTHIO
dbopMupoBaHUsS PaBHBIX WHOOPMAIMOHHBIX TMOTOKOB B OOOMX HaIPaBICHUSX,
JIOCTYIIOM KO BCeM a0OHEHTaM, a TaKXe BBICOKOW HAJEKHOCTHIO M IMPOCTOTOU

00CITy>KUBaHUS.

Hexoaep DCH-3000P-XX

[Ipodeccuonanbupiii  uHTerpupoBanHbii  jgexoxep  DCH-3000P-XX
npenHa3HaueH [ o0paboTKM W MOpeoOpa3oBaHUs CHUTHAIOB  IU(PPOBBIX
TpaHCHOPTHBIX MOTOKOB (TS), MONIy4eHHBIX MO pa3IMYHbIM KaHanaMm B Bujae DVB-
SICIT (QPSK/QAM/COFDM), ASI, naun DS3 B unrepdeiicer: ASI, CVBS, DS3.
B cocraBe KaXaoro TpaHCIOPTHOTO MOTOKA MOTYT COJIEPKAThCsl TEJIEBU3HMOHHbIE
nporpammbl (SPTS u MPTS), nporpamMmbl paJiioOBelIaHus, JaHHbIE WHTEPHETA.
B nexoxepe mnpeaycMOTpeHa BO3MOXKHOCTh YCTAHOBKM JOMNOJHUTENbHOTO ASI

BXOJda A MYJILTHUINICKCUPOBAHUA JOIIOJHUTCIBHBIX TPAHCIIOPTHBIX ITIOTOKOB.
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Heckpembnep DCH 3000P wumeer nBa cmora CI (Common Interface) c¢
MYJIBTHIIPOTPAMMHOMN TIOIISPIKKOM.

Hexonep DCH-3000P-DS3 o6opynoBan BxoansiM untepgericom DS3

Koaxep DCH-3000EC

DCH-3000EC sBnsierca mnpodeccuonHanbubiM  MPEG-2/DVB  mudpoBsim
KojepoM C (QyHKIMeW MynbTUIIeKCUpoBaHUus. (COOTBETCTBYET CTaHAApTy
ISO/IEC13818.

DCH-3000EC mnpousBoaut mpeoOpa3oBaHUE aHAJOTOBOTO ayJIhO-BUJICO
curHajga B UU(PpoOBONM TpaHCHOPTHBIA TOTOK TS, MOXKET BBINOJIHATH
MYJIBTHIUICKCUPOBAaHWE €  JAPYyrUM 1S  TOTOKOM,  IOCTYMAIOIIMM  TI0
nononHuTenbHOMY ASI Bxoay u n006aBisth cepBucHyo uHbopmanuio DVB-SI B
BBIXOAHOM TS moTOoK. CO3/1aHHBIN TPAHCIOPTHBIA MOTOK MYJIBTUIIJIEKCUPYETCA C
npyrumu TS.

MyasTumiekcop DCH-3000MX

[Ipodeccuonanbupiii  mynprumiekcop DCH-3000MX mnpeanazHayeH aiis
MyJIbTUILIEKCUpOBaHUsA TS mOTOKOB, uMeeT BoceMb ASI BXOZIOB, ¢ MOIIEPKKON
MoTOKOB OT 5 10 50Mbps mo kaxxaoMy Bxoay, ABa napamiebHbix ASI BbIxona, ¢
BBIXOJIHBIM IMMOTOKOM J10 216Mbps u qymHOoM makera 188/204.

Cxpemboiaep DCH-3000TP

Ckpem6nep DCH-3000TP paspaboTan njsi HCHOJIB30BaHUS B IU(PPOBBIX
TEJICBU3UOHHBIX TOJIOBHBIX cTaHuusx. [lommepxuBaer cranmapt [SO/IEC-13818.
Berpoennsiii anroputm ckpemOnupoBanus (DVB CSA) no3BossieT nmoaBEpruyTh
CKPEMOIMPOBAHUIO BECh TPAHCIIOPTHBINA MOTOK, MPUIIEAIINA OT MYJIbTHILIIEKCOPA
WIM  Jpyroro oOOpyIOBaHWS TOJIOBHOW  CTaHIIMK, WMEIOIIUM  BBIXOJ
TpaHCIOPTHOTO 1oToka ASI.

Ckpembiep pabGoraer coBmectTHO ¢ SMS (Cucrema YmpaieHUs
AbGonenTtamu) mo BHeapeHuto CAS undopmanmn EMM u ECM, nnsa peanuszainuu
YCIIOBHOTO JOCTyNa Tele3puTeell K nepegaBaeMoil 1Mo ceTu MH(opMmanuu U ¢
IEIbI0 HMCKJIIOYEHUsT HeneranbHoro paocryma. Bce wunTepdeiicet DCH-3000TP

MTOJTHOCTBIO COBMECTUMBI O cTanaapTom ASI.
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QAM monyastop DCH-3000TM

QAM wmonymsrop DCH-3000TM mnpennasnaden juisi npeobpaszoBanuss DVB
TpaHCHOPTHBIX MOTOKOB (TS), moilydaemblx OT KOJAEpa, MYJIbTHILIEKCOPA,
CKpeMOJiepa U IPyrux yCTPOUCTB B paanodacToTHbi RF curnan cranmapra DVB-
C Ha yactote oxHoro n3 TB xaHanos.

DCH-3000TM umeer B cBoem coctaBe QPSK (DVB-S) nemonymstop,
GuIBTp 2JIEMEHTApHBIX MOTOKOB W IM(poBOoN KabenbHbIE QAM MomymsTop.
VYerpoiictBo nogaepxuBaetr Bxoanble curdHanbl: QPSK (curnan co cmyTHuka) u
ASI. Bxognoit curnan tpancmonyimpyercas B QAM RF wim Beimaercs Ha ASI
BBIX0J1 0€3 MOIYJISILIUH.

QAM wmonaynarop DCH-3000TM moxket npunumMats PSI/SI undopmanuio co
BCEX BXOJIOB M MYJBTHIUIEKCUPOBATh €€ B €IWHBIA TPaHCHOPTHBIM NOTOK ¢ PCR
KOppEKIUE. YCTpOUCTBO UAcaabHO noaXxoaut s nepegaun DVB-C curnana B
HFC, MMDS u MUDS ceTsix.

Ipuémuuxk DCH-4000P

[TpodeccrnoHaIBHBIN MIPUEMHUK PBI DCH-4000PM SIBJISIETCSI
MyJIbTU(DOPMATHBIM YCTPOMCTBOM JJisi 00padoTku DVB curnana, oObeauHseT B
cebe (QyHKIMU: pecuBEpa-IEeMOAYJATOpa, JEKOAepa, MYJbTUILUIEKCOpa U
MOJYJIATOpa. Y CTPOMCTBO MOXKET UMETh BXoAHbIe nHTepdeiicel: DVB-S, DVB-S2,
DVB-C, DVB-T, aTaxxe ASI, TS over IP u DS3.

JleckpeMOrpoBaHre TEIEKAHATIOB MPOUCXOAUT C TMOMOIIBIO BCTpoeHHBIX Cl
CJIOTOB, KOTOPBIE MOJIJIEPKUBAOT MHOTOKaHaJIbHbIE CAM monynu.
MynbTUIIZIEKCOp  NMPUEMHUKA TO3BOJIIET  PEAAKTUPOBATH M OOBEAUHSTH
TPAHCIIOPTHBIE MOTOKH, MOCTYMNAIONINE C PA3IMYHBIX BXOJIOB, a MoayJisiTop (QAM
un COFDM) npeo6pasyer pesyabtupytomuii TS B RF pagnoyacToTHblil curnai.
JlanHasi cepusi MPUEMHHUKOB o001amaer (yHKIHEH pe3epBUPOBAHUS BXOJIHOTO
curHana. CurHanel, nocrynatmonme ¢ Tpex BxoaoB (ASI, DVB u TS over IP)
00pabaThIBAIOTCSl HE3ABUCUMO JPYT OT Jpyra U SBIIAIOTCS pe3epBupyromumu. [lpu

npomnmagainuy CHIHajla Ha OJHOM H3 BXOIAOB YCTpOﬁCTBO AdBTOMAaTHU4YCCKHU
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NEPEKITIOYUTCS HAa CUTHAJI € JPYroro BXOJa, MOCIEAOBATEIBHOCTh ABAPUNHOIO
nepexoza 3agacT oneparop.

Cymmarop (combiner) PBI-4016C

Cymmarop (combiner) PBI-4016C saBnsercs mnacCUBHBIM YCTPOHCTBOM
TOJIOBHOM CTaHIIMM KAaOEJIIbHOTO TEJIEBUICHUS U UCIIOJIB3YETCS JIIsl CyMMHUPOBAHUS
10 16-TH BXOAHBIX TEJIEBU3MOHHBIX CUTHAJIOB, UMEET OJMH BBIXOJ U 2 MOpTa I
JIMAarHOCTHKH.

OTnuunTenbHble 0OCOOEHHOCTU: Majlble MOTEPU CUTHAJA, BBICOKAs pa3Bs3Ka
MEXIy KaHalamu. J[aHHBIM CyMMaTOp COXpaHSAET JMHEWHOCTh CHUTHAJIA IpU
OOJBIIMX YPOBHSX CUTHAJIA U OTBEYAET BCEM TPEOOBAaHUSAM JUIsl MOCTPOCHUS

HaJIC)KHBIX KaOCIbHBIX ceTeit [7].

2.2. Ilepenaroiee TeJIeBU3BMOHHOE 000OPY/I0BaAHHE

[Hudporoit TB nmepenaruuk nomKeH oOecreuynBaTh INepedady JaHHBIX s
pPa3IMUHBIX 3HAYCHHM B 3aBUCHUMOCTH OT BHAAa MOAYJSLMH, OTHOCUTEIbHOU
CKOPOCTH KOJa, 3HAYEHU OTHOCUTEIBHOTO 3aIlIMTHOTO MHTEPBAJa, CTAHJAPTHOTO
100 pacHIMPEHHOTO COCTaBa HECYIIUX YaCTOT.

Jns mpuMepa MOXHO TPUBECTH TEXHUYECKUE XapaKTEPUCTUKU HOBBIX
o0opyZ0BaHUs, KOTOPOE YCTaHOBJIEHO B Pecrybnuke Y30ekuctan Ha TEPPUTOPHUH
Cypxanaapsunckoit, @epranckoit 1 Hamanranckoit o0nactsx.

Koncrpykuus u pynxkunu R&S THU9

CemeiictBo TV mnepematrunkoB R&S THUY9 mnomnep:xkuBaer clienyromine
crangaptel: [1pu padote B peskume ATV: B/G; D/K; K1, I; I1.

[Mpu padote B pexume DTV: DVB-T/H; DVB-T2; ATSC/ATSC Mobile;
ISAb-TB.

[lepenaTunku C  KUIKOCTHBIM  oxjaxiaeHueM cepun R&S THU9
MOHTHPYIOTCS B cToMKax. J[ms mnTerpamuu Bo3oyautens (Bo30yautens TCE900)

u oOnoak ympasnenusi nepenaruuka (TCE900 SysCtrl mwau TCE900 TxCtrl nns
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MultiTx u dual drive), mpenycMoTpeHa pama AJisi MOHTa)ka B BEpXHEU TPETH YaCTH
CTOMKHM (BbICOTA, 3aHMMAaEMasi B CTOMKE 7 IOHUTOB). 3aJiHsIsl CTOPOHA yCTPOUCTBA
BMECTE C pa3beMaMH IepeAaTdyhka oOpa3yloT B CTOMKE MaHeNlb MOAKIIOYEHUH.
YcTpoiicTBa pacnpeneneHusl 3JIeKTPOIHEPTHH, TIaBHBIM BBIKIIOYATEIb, OJIOK
pacmpejesieHds NUTaHWs, W MaHenb nojkimouenuid (MJIB) pacnosokeHbl Ha
3ajHel cTopoHe ctoiku. [log pamoit jist MOHTa)xa MOTYT ObITH cekuuu 19", B
KOTOPBIX YCTaHABIMBAIOTCS 0 3 MPUOOPOB MO KEITAHWIO 3aKa3zuuka (BBICOTOM
1 ronuT) a Taxke 610k aucries TDU90O.

Yeunurenn MOIIHOCTH PAcCIONararTCs HMKE ATOM CEKIMH. TaM MOXKHO
YCTAaHOBHTH 10 12 ycunurenen MOIHOCTH.

[Mepenatunk R&S THUY (puc. 2.2) - croiika (Buz criepeau) 1 - YcraHoBKa
1o 12 ycunureneit momuoct R&S PHUO901; 2 - Pama agantepa ansi ycTaHOBKU
0 TpexX mpubopoB 3akazunka u auciies R&S TDU900; 3 - Pama amantepa mis
YCTaHOBKH MaKcuMajibHOTO KonnuecTtBa 0110koB R&S TCE900 (7 6mokoB). Jlanee
npuBeaeHa 0ok-cxeMa nepegatunka R&S THUO TV (makcumywMm, 12 ycunurenei
Ha CTOMKY).

biokn R&S TCE900 Bcerna pacnonoXeHbl B COOTBETCTBUHM C TEMHU XKE
npaBWwiaMu g Bcex npwioxeHuid. binok ynpasnenuss R&S TCE900 Bcerna
HAaxXOJUTCA B JaibHeM JeBoM yriay. Jlamee cnemayroT Bo3Oyautenu (Bceraa
pacrojaratoTcsi cjaeBa HampaBo). MakcuMmalibHOE KOJHWYECTBO NEpeAaTUMKOB B
CTOWKE OrPaHUYEHO IPOCTPAHCTBOM, JOCTYIHBIM HA 3aJHEH CTOPOHE CTOWKH.
Moxet ObITh ycTaHOBJIeHO 10 4 TpakToB RF ¢ kxectkumu BomHOBOmamu (RL58).
Crnenytolye MpuMepbl MOKa3bIBAlOT BAPUAHTHI Pa3MENICHUSI B pamMe CTOMKU IS
6moxoB TCE900.

Single drive

OTO mnpocTedlnii BapuaHT JUisl TEpPEJAaTYUKOB BBICOKOW U CpeIHEel
MoTmTHOCTH cocTouT U3 Bo3oyautens (R&S TCE900 Exc), BeixogHOTO Kackana, u
osioka ynpasienus nepeaataukoM (R&S TCE900 SysCtrl). I36b1TOUHOCTD B 3TOM
TUIE TMepeJaTyYuKa HMEETCS TOJbKO B BBIXOJAHOM KacKae, KOTOPBIA MOKET

COCTOATH M3 N ycuiutenen (N = makc. 12 Ha cTolky) (puc. 2.2).
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Dual drive
DTOT BapuaHT MepeaaTynKa COCTOUT M3 OJIOKA YIIpaBJICHUS MepeaaTanKa miu
mwiatel ynpasiaeHuss (TCE900 SysCtrl), nByx Bo3Oymuteneit (Bo3Oyautens R&S

TCE900), nepexitouaresniss BO30yIUTENIeH U BRIXOJHOTO KacKaja.

Analogue

»
Temp. / Press

En. Rem

Overvoltage
¥ Paich Panel

TCES00-Control

En

TCES00 | & |
Ecxiter Loops
CarBus CarDus

Coder RF. .
TS12 Board RF__ % |
P12

Puc. 2.2. bnok-cxema aBTOHOMHOTO Tiepenatyuka (single drive) — ynpoleHHas

WJUTFOCTpaIUs

[TepexmrouaTens BO30yauTeneH, BoixoqHoi kackag u RF Probe coenunensl ¢
Bo3Oyautenamu yepe3 muHbl CAN. Onu ucnonszytor muHbl CAN s oOMeHa
uHpopmarueit 06 ux cocrossuuu MainState (byukuust Heartbeat). Ecniu akTuBHBII
BO30YJIWTENb BBIXOJAUT W3 CTPOs, OCTABIIMKUCS BO30yAWTENbh IOJAaeT CBOMU
BBIXOJIHOM CHUTHAJl HA BBIXOJHOW KackajJ, C IIOMOIIbIO IEPEKIOYATENS
BOo3OyauTenei. JIBa Bo30ynutens A u B umeroT crnenyromiue GyHKITUU:

- Bo30yauTenu A u B 061aaaroT nojaHoi GyHKIIMOHAIBHOCTHIO;
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- aBTOMaTUYECKUI MCPCKIII0YATCIIb UMCCTCA Ha 00oux B036YI[I/ITCJ'I}IX, HO OH

aKTUBEH TOJHKO Ha BEIOPAaHHOM BO30YyAUTEINE;

- MOHUTOPHHT ypoBHs oTpaxxeHus U RF nmeercs Ha o6oux Bo30yauTeNsix, HO

OH aKTHBEH TOJILKO Ha BRIOPAHHOM BO30yAHTEIIC.

brmox ympaBnenuss nepenatunka (TCE900  SysCtrl) npenmomaraer
UCIIOJIb30BAaHUE TI0JIb30BaTeNIbckoro uHTep(deiica. [IpeaBapuTenbHO BBIOpaHHBIN
(akTUBHBIN) BO30yAMTENh OTBEYACT 3a CO3JIaHME MporpamMMmbl (padoTaer
MOAyJsATOp). Pe3epBHbIN BO30yIUTENh OTBEYAET 38 MOHUTOPHUHI MPEABAPUTEIHHO
BBIOPAHHOTO BO3OYIUTENs] M 3a aBTOMAaTHYECKOE TNEPEKIIOYeHHE B cllydae
HEUCITPAaBHOCTH OCHOBHOT'O BO30OYAMTEIIS.

Tak kak 00a BO30yIuTENs SKBUBAJICHTHBI, PACIPEACIICHUE PO MOXKHO
U3MEHUTH B JIF0O0€ BpeMsi, U3MEHUB MIPEABAPUTEIBHBIN BHIOOD.

Pe3zeps N+1

OTOT BapuaHT Mepenaruynka ¢ pexuma oxuganus N+1 coctout m3 N+1
aBTOHOMHBIX nepenatunkoB, Ogoka ynpasinenus (TCE900 CTRL) u ycrpoiicTBa
nepekatoueHuss RF s Bcex OCHOBHBIX mnepefaTdyukoB (mepexitouarenu RCB u
RF, u nepekitouaresib MOIYJIUPYIOIIETO CUrHaia). Eciv OOWH W3 OCHOBHBIX
nepeaTINKOB BBIXOJUT U3 CTPOsI, OH 3aMEHSIETCS Ha pe3epBHbIN nepenatyuk I XB.
[IpaBuiIbHBIM BXOAHOW CUTHAJI IJis mporpammbl TXA mopaeTcss Ha pe3epBHBIN
nepenatyuk TxB ¢ MoMoIIbl0 ceneKkTopa BXOJ0B (HAMpUMEpP, MaplIpyTHU3ATOP
ASI). Tlepexmtouarens RF neneid Sn nmepekitouaer pe3epBHBIA nepeaardyuk TxB
HAa aHTeHHYy An B clydae TMepekiIoueHus padoTel cuctemMbl. OCHOBHOU
nepeaTIYuK, KOTOPhIA ObLT OTKIIFOYEH OT aHTCHHBI, TIOJIKII0UAETCS K SKBUBAJICHTY
anteHHbl. B cucteme N+1 MoxeT OBITh YCTaHOBIEHO J0 3 OCHOBHBIX
nepenaTdyukoB (N=3).

Ecmn nepenatunk TxB moakitO4eH K SKBUBAJIEHTY aHTEHHBI, HA TIEpENATYUK
TxB MoxeT ObITh MOJaH J1000i BHIOOP CUTHAIOB MOIYJISIIMH. ITO MOXXET OBITh

OJIMH W3 CUTHAJIOB MPOrpamMMbl WJIM OTKPBITHIA Bxon. [IpeaBaputenbHbiii 0TOOD
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MOXET OBITh COXPAaHEH B JHEPTOHE3aBHUCHUMOWN IMaMSITH, KOTOpas 3allUIleHa OT
cOOs MUTaHUS.

OnHa w3 HOBBIX (yHKIMI mudpooro mepemarumka NEC (puc. 2.3) —
amantuBHas 1MdpoBas koppeknus (ADC) — mpemocTaBiseT —ClEAYIONIUE
IPEUMYIIECTBA:

-IIpu HaCTpOfIKe HC Tpe6y€TCH CIICOHMAJIHBIX HABBIKOB 1 3H3HI’II>1;

- IIPOCTOC TCXHUYCCKOC 06CJIY)KI/IB8,HI/I€

- CHJKCHHC HAIpy30K Ha TCXIICPCOHAI,

- BBICOKHUEC 3KCIIIIyaTallMOHHBIC TapaMCTpPhI,

- PCIKUMBI KOPPCKIIUHU: aI[aHTI/IBHblf/'I MT'HOBECHHBIN YCTaHOBKA I10 YPOBH:IM,

- BO3MOKHOCTh MoHuTOopuHra IMP 1 MER ¢ nomompio tuatet ADC 6e3

TECTOBOTO 000PYAOBaHUSI.

Cucrema Bo30yauTess:

- npumensietrcst Bo30yautear DM-3000A;

- He TpeOyeTcs OJI0K KOHBEPTOpa MPSMOTro KaHaia.

IIpocTas cucremMa OXJIaKIeHUSA:

- He TpedyeTcs TEeMI000MEHHUK WA HACcOC;

- uist iepeaatynkoB 2 KBT BO3MOKeH MOHTaX pe3epBHBIX BEHTHIITOPOB.
Iepenaruuk mosocnl (470- 860 MI'n):

- komOaitnep, PA u EX nns Bcero nuama3ona;

- JUIsl CMEHBI KaHaJla He TpeOyeTcsl 3aMeHa yacTeil.

HNurepdeiic:

B unrepdeiice 10BASE-T npumensiercs agantuBHas uu@poBast KOpPEKLIUs
- MOHUTOPHHT KayecTBa yaajieHHoro curnana ADC;

- IOJTHOCTBIO COOTBETCTBYET cTanAaptam DVB-T;

-Bimodass SFN, mepapxuueckyio MOAYJSIUIO, BO3MOXHOCTH OOHOBJICHHUS

DVB-H;
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-cBoOoanas kommytarus ASI, ¢ wucnomb3oBanmem MIP  co3mannOM
agantepoM SFN;

- ru0OKasi aJJaliTUBHOCTh CKOPOCTH OMTOB,;

- mpsiMasi KOHBEPCHS K BbIXOJAHOMY PU curHamy jiist BCEro quanasoHa,

- mpuMeHsieTcs mpocTast GyHKIMsI KOHTPotst TX 1711 HU3KOMOIIHBIX T X;

- BHyTpeHHMI pueMHUK GPS (ommus);

- AIANTUBHASL KOPPEKLHUS;

- pynkIMs MmoHuTopuHTa curHanuzanuu (MER u IM).

Puc. 2.3. Tlepenatunku ¢pupmel Rohde&Schwarz (I'epmanus) THU9 (ciera)
u NEC (Anonus) DTU-70/4R9PQ (cripaBa)
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Mpoctoi Koutpone TX ana

HU3KOMOLWHBIX TX

Puc. 2.5. brnok-cxema mudpoBoro Bo3oyautenst DM-3000A

2.3. Oco0eHHOCTH pacnpocTpaHeHUus IIU(PPOBBIX TeJIeBU3HOHHBIX CUTHAJIOB

B Hacrosimee BpeMsi B aHTeHHO-(uuepHbix cuctemax [[TB nuamnasona
UCITOJIB3YIOTCSI B OCHOBHOM aHTEHHBIEC MAHENIN U LIEJIEBbIE U3Ty4Yalolue aHTCHHBI.
Ha oOcHOBE COBOKYITHOCTM AHTEHHBIX ITAHEJIEH CTPOSTCS AHTEHHBIE CHCTEMBI
paznmuuHoi KoH(purypamuu. OO6oOmeHHas cxema paboTel 4-X 1U(POBBIX
NepeIaTynKOB Ha OJIHY aHTEHHO-(PHAEPHYIO CUCTEMY M paboTa MATOTO IU(POBOTO

TeJenepeiaTynKa IMpuBe/ieHa Ha puc. 2.6.
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. 2.6. Pabora 4-x upoBbIX 1€

Puc



HeynoBneTBopuTebHOE Ka4yeCTBO MpreMa TEICBUACHHS YaCTO HAOIIOJAeTCs
y OKUTENIEM KPYIMHBIX TOPOJIOB, KOTOpPHIE 3aCTPAMBAIOTCS KEJIEe300€TOHHBIMU
JIOMaMu Pa3HOM ITAXKHOCTU. B CBsI3U ¢ 3TUM MOKET 00pa30BBIBATHCS OOJBIIOE
KOJIMYECTBO 30H PAJIMOTEHN U UHTCHCUBHBIX OTPA’KEHHBIX CUTHAJIOB.

B 30Hax paanMoTeHW, BO3HUKAIOIIUX BCIEACTBHE SKPAHUPYIOIIETO ACHCTBHUS
BBICOKMX 3JIaHUi, YpPOBEHb CHUTHajda MOXET ObITb HEJIOCTATOYHBIM JIJIst
KaueCTBEHHOI0 NIpreMa. 37aHus MOBBIIICHHOW 3TaXKHOCTH MOTYT JIEICTBOBATh KaK
OTpakaromiasi  MOBEPXHOCThb. [loaToMy  pacnpocTpaHeHHWE  CUTHAJIOB B
COBPEMEHHBIX TOPOJIax SIBJISIETCS, KaK MPaBUJI0, MHOTOJIy4eBbIM. B TOuKy mpuema
NPUXOJUT TpsiMasi BOJIHA OT TEPEJAIoNIe aHTEHHBI U HECKOJIBKO OTPAKEHHBIX
BOJH. B 30HE paguoTeHUW ypOBEHb OTPa)KEHHBIX CUTHAJIOB MOET IPEBBIIIAThH
YpOBEHb TpsIMOro curHaja. I[lockonbKy SIPKOCTh H300paKE€HUW 3aBUCUT OT
COOTHOIIEHU YPOBHEW CHUTHAJIOB, TO B 30HE PAJUOTEHU OTPAKEHHBIN CUTHANI
MOKET JIaTh 00Jiee KOHTPACTHOE U300paKEeHHE.

Cnenyer oOpaTUTh BHUMaHUE Ha HEKOTOPBIE OCOOEHHOCTH PacHpOCTPAHEHUS
U(POBBIX TEIEBU3UOHHBIX CUTHAJIIOB B YCIOBHUSAX TOpOJa C €ro BBICOKUMU
3IaHUSIMU, TIOKPBITHIMU JKEJIE3HBIMU KphIIIaMu. SIBJIEHNE OTpakKeHUs 3aKIF0YaeTCs
B TOM, 4YTO BO30YXJaeMble BOJHOM B METAUIMYECKUX COOPYKEHUAX
ANEKTPUUYECKUE TOKM B CBOKO OYEpPENb CO3/IaI0T PAJUOBOJIHBI TOW K€ JJIUHBI,
KOTOpbIE MOTYT IONACTh B TOYKH, HEIOCATAEMbIC JJiI OCHOBHOW BOJHBI. JTHU
PaJMOBOJHBI TaKXKe 00JIa/Ial0T CIIOCOOHOCTHIO OrMOaTh BCTPEUAIOIIUECS HA MYTH
cTpoeHusi. Bce 3Tu sIBIEHUS OYEHb YCIOXKHSAIOT MPUEM CHUTHAIOB HUGPOBOTO
TEJIEBU3UOHHOTO BEIIAHUS, CO3/7aBasl JIOMOJHUTEIbHBIE TMOMEXH MPUEMHOU
cTopoHe. B TeneBumeHnn HabOIIOIAIOT, HAPUMEp, TMOSBICHUE TaK HA3bIBAEMBIX
«BTOPUYHBIX KOHTYPOB», MHOT/Ia OYEHb 3aMETHBIX Ha 3KpaHe. M30aBUThCS OT
JOTIOJIHUTENBHBIX MOMEX MOXHO B MPOCTEHIIEM CIydae BpalllcHUEM AHTECHHBI,
€CJIM B Ka4€CTBE TAKOBOW MPUMEHEH TOJYyBOJHOBBIN BUOpaTOp. MOKHO UATH U 10
MyTH YCJIOXKHEHUSI KOHCTPYKIIMU aHTEHHBI, YTO JaeT OOJIBIIYIO HAMpPaBICHHOCTh

npuema [8].
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BbIBO/bI

Bo BTOpoOil TiaBe MarucTtepckou amccepTaluyd Oblla pacCMOTPEHAa cXeMma
dbopmupoBaHUs IUPPOBOTO MOTOKA U €r0 COCTABJISIOIHX.

[IpoBenen 0030p TEXHMUYECKHX XAPAKTEPUCTUK NMUMPPOBBIX TEICBU3HMOHHBIX
nepenaTankoB kommnanuu NEC u Rohde&Schwarz.

[IpuBeneHsl OCOOEGHHOCTH paCHpOCTpaHEHUs UGPOBBIX TEIEBU3MOHHBIX

CUrHanoB, TpancaupyeMbix ¢ TamPTIILI.
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I'JTIABA |1l. UCCJIIEAOBAHUA BJIUAHUA BUJA TOJIAPU3ALINA
AHTEHH HA KAYECTBO IPUEMA HU®POBOI'O TEJIEBU/IEHUSA

3.1. OGopynoBaHue i NIpHeMa CIyTHUKOBOI0 M HA3¢MHOT0 3()MPHOI0

HU(PPOBOro TeJIeBUACHUS

Jlist mpuéma CIyTHUKOBOTO TEJICBUIACHHS HAa TEJIEBU30p HEOOXOIUMO
HaJIM4M€ aHTEHHbl W pecuBepa (IpeoOpa3oBaTelb MPUHATOTO CO CIYTHHUKA
CUTHAaJa B BUJI, IOHSITHBIA TEJIEBU30PY).

B OonbmuHCTBE cllydaeB KOMIUIEKT IS HWHIAMBHUAYaJbHOTO TMIpHEMa
CIIyTHUKOBOTO TEJIEBUACHUS COCTOUT W3 AHTEHHOTO KOMIUIEKTAa, IPUEMHHUKA
(TroHepa) CITyTHUKOBOTO TEJICBUJICHUS, HAa3bIBAEMOT0 TaKXKe

CIIyTHHKOBBIM pecuBepoM (receiver), u teneBusopa (puc. 3.1).

AHTEHHBIA
KOMNeKT

Tenesusop

S PednexTop

MpuenHan

it Cny THU KO Bb W

NPUEMHUK (THOHEpP)

Puc. 3.1. KoMIuiekT npriema CIlyTHUKOBOTO TEJIEBUICHUS

AHTEHHBI KOMIUIEKT BKJIIOYAET B C€Osl 3€pKajo C YCTPOMCTBOM KPEIUICHUS
(moBecKO) U pa3MEIICHHYIO HA HEM MPHUEMHYIO TOJIOBKY.

B 3aBucumoctu ot hopmbl 3epKkaja u MecTa pa3MEIIeHUs Ha HEM 00TyJarers,
paznuyaroT npsaModokycHble U oceTHbie aHTeHHBI (puc. 3.2). Y npsimodoKycHON
aHTEHHBI 3€pPKaJI0 CUMMETPUYHO, a 00IydaTesb pacioyiokeH B (pokyce 3epKaia, Ha

OCH CUMMETPHH. 3epKajio O()CETHBIX AHTEHH Yallle UMEET AIUTUIICOBUIHYIO (hopMmy,
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a oOiydaTenb pacmojio)keH He B ¢okyce 3epkana. [IpeumymiectBo odceTHOMH
AHTEHHBI 3aKJIFOYACTCS B TOM, YTO TOJIOBKA HE 3aTCHSET 3€PKAJI0 OT MaIAl0NNX Ha
HETO PaaUOBOIH. DTO MO3BOJIAET IMOJYYNUTh HECKOJBKO OONbIIHA Kod(dumment

YCHJICHUS, T. €. PUHUMATH OoJiee cirabbie curHaisl [9)].

Hanpagnekne curHana
Hanpasneme cur{ana . R 3
T N2

. r_" . . "v. \ \\
\ ‘.
| 1
."/’

Mpamod okycHan OdceTHan
aHTeHHa aHTeHHa

Puc. 3.2. Pa3HOBI/II[HOCTI/I CIIYTHHUKOBBIX aHTCHH

OO6unyyatenb TpeAcCTaBisIeT COOOW B MPOCTEHINIEM Cilydae KOHEI[ KpyIJIoro
BOJIHOBOJIA,  3aKPBITBI  MOPO3pAayHOM  JUIi  PAAUOCUTHAIIOB  IUICHKOW,
pacIoNOKEHHBIN B TOUKE CXO0/1a OTPAXKEHHBIX OT 3e€pKayia paguoBOJH. OH CITYKUT
JUISL TIepefayd DHEPTruu CHTHala, «COOpaHHOI» C TOBEPXHOCTH 3€pKaia B
KoHBepTOp. Hazpanue «oOsydarenp» JAaHHOE YCTPOWCTBO TOJYYWIIO MPHU
UCIIOJIb30BAaHUU B TIEPENAIONIMX AHTEHHAX, TJI€ OHO JICWCTBUTEIBHO O00JIydaso
ITOBEPXHOCTH 3€pKajia NePeIaBaeMbIM PaJuOCUTHATIOM.

Mexnay oOnyuyaTeneM W KOHBEPTOPOM  PACHOJIOXKEH  MOJSPU3ATOP.
[Tonmsapu3atop UMEET CBOMCTBO BBIAEIATH U MPOITYCKATh BOJIHBI C ONPEACICHHOU
MOJISIPU3ALNEH, Pa3INYyaloT BEPTUKAIbHYIO, TOPU30HTAJIBHYI0O M KpPYTOBYIO
MOJISIPU3ALNIO, KOTIa POUCXOIUT BPALLIEHUE COCTABIISIOIINX BOJIHBI.

Tumn nosgpu3anuy ONpenesaeTCss KOHCTPYKIHUEN MTepeIatolle aHTEHHBI U €€
MOJIO)KEHUEM B MPOCTpaHCTBE. [l  HEMOCPEACTBEHHOTO  CIYTHUKOBOIO
TEJICBEIIAHUS IPEUMYIIECTBEHHO UCITOIB3YIOTCSI BEPTUKAIbHAS U TOPU3OHTAIbHAS
noJjisipuzaunu. VCrionp30BaHWE BOJIH C Pa3IMYHOM MOJSPU3ALMEH ITO3BOJISIET

nepeaBarh MporpaMMbl Ha OJM3KMX YacTOTaX WM Ha OJHOM YacTtoTe U
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2h(})EeKTUBHO  pazmensaTh WX OpU  OpHeMe. YOPaBiss — MOJISPU3aTOPOM
JMCTAHIIMOHHO, MOXHO BBIOMpPATh CHUTHAJIBI, MEPEIaBaeMble C OINPEICICHHON
noyisipu3aieii. B OCHOBHOM TNPUMEHSIIOTCS TMOJSPU3ATOPbl  JIBYX THUIIOB:
JIEKTPOMAarHuTHele  (heppuToBBIC) W  MexaHWYeckue. X  anmekTpuyeckue
XapaKTEePUCTUKHU MPUOIU3UTEIBHO OJUHAKOBBL. OTCYTCTBUE B AJIEKTPOMATHUTHOM
NOJISIpU3aTOpe ABUKYIIUXCS YacTell MpeJoiaraeT ero OoJbIIy0 HaJaexKHOCTh. B
TO K€ BpEMsI MEXaHWYECKHE MOJSIPU3ATOPbI 00JIaJal0T HECKOJIBKO 00JIe€ HU3KUM
koaduimenTom mryma [10].

Kouseprop (LNB — Low Noise Blockconvertor) ciy>xut Juisi yCHICHUS
CUTHAJIa, MOCTYIHMBILETO C TMOJSIPU3AaTOpa, U MPeoOpa3oBaHUs €ro B JIHANA30H
4acTOT, BOCIIPUHUMAEMBII CIIyTHUKOBBIM MpueMHUKOM (950—-1750 MI'1 nunu 900—
2150 MI'n — pacummpenHsiif). KOHCTpYKTUBHO MpeACTaBIsIeT cO00M KOMIAKTHOE,
BBITIOJTHEHHOE 110 BOJTHOBOJHO-MUKPOIIOJIOCKOBOM TEXHOJIOTHHU YCTPOICTBO BECOM
300400 rpammoB. OCHOBHBIMH XapaKTEPUCTHKaMHU KOHBEPTOpa SBISIOTCS
JMana3oH NPUHUMAEMbIX YaCTOT U YPOBEHbD IIIyMa.

CymiecTByeT HECKOIBKO TUIIOB KOHBEPTOPOB, PA3JIMYHBIX 110 KOHCTPYKIIMU U
(GYHKIIMOHATBHBIM BO3MOXKHOCTSIM. Brinmyckarotcs KOHBEPTOPHI,
MpeIHa3HAYeHHbIC N1 pa0OThl KaK B OTPAaHUYCHHOM JMAMa30HE YacTOT, TaK H
MOJIHOAMANa30HHbIe, OXBaThIBarole Bech auana3zoH C unu Ku. Mmerorcs Takxke
KOHBEPTOPHI CO BCTPOCHHBIM Tojsipu3zatopoM. KoHBepTOpbl, Ha3bIBaeMbIe
YHUBEPCAIbHBIMH, HMEIOT, IO CpaBHEHHUIO C TIOJHOAMAMA30HHBIMU, OoJiee
INPOCTYI0 CUCTEMY YIPaBJICHUS MEPEKIIOYCHUEM JIUANa30HOB M MOJSIpU3ALUU.
KonBepTopel ¢  HECKOJIBKMMH  BBIXOJJaMH  TO3BOJISIIOT  OJHOBPEMEHHO
MpOCMATPUBATh HA HECKOJIBKUX TEJIEBU30pax TeJIENpPOrpaMMbl, MPUHATHIE C
PA3JIMYHOM TMOJISIPU3ALKUEN U B PA3HBIX JAAIIA30HAX.

B mocnegnue roawl mosst mudpoOBOro CIYTHUKOBOTO BEIIAHHUS MOCTOSTHHO
YBEIMYMBACTCS, TaK KaK IMO3BOJSIET MyTEeM YIUIOTHEHUS TepelaBaTh OOJIbIlee
KOJIMYECTBO MIPOrpaMM € OJHOTO ciyTHUKA. [{udpoBoe nmpeacrasienue mporpamm
MO3BOJISIET TIOJYYUTh M300paKEHUE HA IKpPaHE TEIEBU30PA C OTIMYHBIM KaueCTBOM

N OTCYTCTBUCM IIOMCX, HHOIrJa COIPOBOXAAIOIMHNX AaAHAJOTOBBIC IIPOI'PaAMMBI.
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PecuBeprl, mpenHazHaueHHbIE A mpuema mporpamMm B (opmare MPEG-2,
SBIIAIOTCSI Ha CETOAHSIIHUN JI€Hb YCTPOWCTBaMHU, OOECIEUMBAIOIIMMHU Camoe
BBICOKOE Ka4eCTBO M300pa)K€HMsI U 3BYyKa, U CIHOCOOHBI MPUHUMATh MPOTrPamMMbl
TeJIeBUICHUS BbhICOKOW yeTkoctn — HDTV [11].

Jlist npuema 1M@ppoBOro 3PUPHOTO TENEBUACHUS TPeOyeTCs HECKOJIbKO
ayieMeHTOB: aHTeHHa JIMB-nmuamazona (koMHaTHas WM OOLIECTBEHHAs),
JICNIATEHN, OTBETBUTENH, TEIIEBU3UOHHBIN Kaleib, 23¢upHbIil nudpoBoii pecusep u

TeneBu3op (puc. 3.3).

-

AHTEHHA —:&i

Lwucbposo# cursan - % .
‘%\.

xxx-xxx‘«‘1:\ o

— - \‘

-

b
e

TB npuemMHuK

MpucTaBska

Puc. 3.3. Tlpuem mudpoBoro TeneBuaeHUS

[IpueMHBIC TEJICBU3MOHHBIE AHTCHHBI OCYIIECTBISIIOT TMpeoOpa3oBaHHE
DHEPrUM DJIEKTPOMArHUTHBIX BOJH B BU-sHepruro, kotopas nepemaercs mo
Ka0eno K aHTEHHOMY YCWJIMTENIO WM HENOCPEACTBEHHO K TEJIEBU30PY WIIM Ha
BHelHUA 1MdpoBoii mpuemHuk DVB-T/T2 B cinyyae mnpuema 1udpoBOro
TEJICBUJICHUS.

KoHCTpyKkTUBHBIE OCOOEHHOCTM AHTEHHbI B 3HAYUTENBHOW  CTENEHU
ONPEAEISAOTCS AUAIa30HOM BOJIH, B KOTOPOM OHa HMCHOJIB3YIOTCS, BBIJICICHHBIX

JUTS TEJICBU3MOHHOTO M 3BYKOBOTro Bemanus [12].
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[IpueMHass aHTEHHA COCTOMT W3 COOCTBEHHO aHTEHHBI W (umepa (kademns
CHUKEHHUS), COCIUHSIIONIETO aHTEHHY C TEJIEBU30pOM (IIpUMEP TAKOTO KOMILIEKTa

mokasaH Ha puc. 3.4).

Puc. 3.4. KoMIIeKT nprueMHOM aHTEHHbI

B 3aBucHMOCTH OT MecTa pa3MelIeHHs] AHTEHHBI MOKHO pa3/iesIuTh Ha TaKue

OCHOBHBIE THUIIBI:

- KOMHATHbIE, TPEAHA3HAUYCHHBIC JIJI1 YCTAHOBKU BHYTPHU MTOMEIICHUS;

- HapY»KHbIE, IPEIHA3HAUYCHHBIE JIJI1 yCTAHOBKU BHE MOMEILICHUIA;

- JUIsl TIOJBUXKHBIX 0OBEKTOB, KOTOPHIE TIONYUMIIM OOJIee MUPOKOE MPUMEHEHHE
C pa3BUTHEM LU(POBOTO FIPUPHOrO BEIIAHHUS.

C pazsutueM L[ TB anbTepHaTUBY TpaaULIMOHHBIM NEPEAAIOIIMMHA AHTEHHAMU
COCTaBWJIM aHTEHHBbI NaHeNbHOro Tuna. KpoMe KOMMNAakTHON KOHCTPYKUUU H
COBPEMEHHOI0  Ju3aifHa, TaKhe€ aHTEHHbl XapaKTEepU3YIOTCd  HaJu4heM
BCTPOCHHOTO YCHJIUTEIS, 0€3 KOTOPOTO OHU MPAKTUYECKU HEeA(D(DEKTUBHEI.

AHTEHHBI CO BCTPOCHHBIM YCUJIUTEIEM HAa3bIBAIOTCS AKTUBHBIMH, O€3
YCUJIUTENS — HACCUBHBIMM.

JIJIsi OLIGHKM KauyecTBa W CPABHEHUSI TMPUEMHBIX AaHTCHH MEXIy co0oi
BBEJICHBI CJIEIYIOLIUE TapaMeTPhI:

- os0ca paboyux 4acToT;
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- IUPUHA JUarpaMMbl HaPaBIEHHOCTH aHTEHHBI 1O YPOBHIO MUHYC 3 nb oT
MaKCUMAaJIbHOTO YPOBHS;

- YPOBHU OOKOBBIX JIENIECTKOB B MEPEIHEM MOJYIPOCTPAHCTBE OTHOCUTEIHHO
HaIpaBJICHUS MAaKCHMyMa JUarpaMMbl HAlIPaBICHHOCTH,

- YPOBHU OOKOBBIX JICTIECTKOB B 3aJIHEM IOJYIPOCTPAHCTBE OTHOCHUTEIHHO
HaIpaBJIeHUs] MAaKCUMyMa JUarpaMMbl HAaIlPaBJICHHOCTH;

- YTJIOBBIC MOJIOKEHUS HYJICBBIX 3HAUCHUN JUarpaMMbl HAIIPaBICHHOCTH,

- K03 OUITUEHT YCUIICHUS;

- BH/I TTOJISIPA3AITHY;

- HOMHHAJILHOE BXOJHOE COMIPOTHBIICHHUE;

- COTJIACOBAaHME aHTEHHBI C KabeJleM CHUKEHUS;

- IOTEPH B Kabesle CHUKEHUS.

Ogau  mapaMeTpbl  a@HTEHHBI  MOTYT  OBITh  ONpPEAENEHBI  IMyTeM
HEIMOCPE/ICTBEHHBIX JKCIEPUMEHTAIBHBIX HM3MEPEHUN WM pacyeToB, JApYyTue
MOTYT OBITh HAalJICHBI 110 U3BECTHBIM JPYTHUM TapaMeTPaM.

Hampumep, 1m0 u3BEeCTHOW JuarpaMMe  HAmpaBlIEHHOCTH  aHTCHHBI
OTIPEICISIFOTCS IMMPUHA TJIABHOTO JICTIECTKA, YPOBEHb OOKOBBIX JICTIECTKOB H

K03 dureHT HanpaBaeHHOTO aeiicTBus [13].

3.2. llonsipu3anMoHHBIE CBOICTBA NMepeaalonuX U MPUEeMHbIX
TeJIeBU3HOHHBIX aHTeHH. [Ipo6JieMbl NpreMa CUTHAJIOB HA3eMHOT0 Y(UPHOTO

un@poBOro TejieBUICHHS

[Io ycioBusiM mpueMa aHTEHHBI IMOAPA3JEIAIOTCS Ha YEThIpE KATETOpHH.
AHTEHHBI TEpBOM W BTOPOM KaTEropuil MpeaHa3HAYEHBbI ISl MPUMEHEHUS B
HOPMAJIBHBIX YCJIOBUSIX MPHUEMA, AaHTEHHBI TPEThEW U YETBEPTOU KATETOPUN - IS
IIPUMEHEHUS B CJIOKHBIX YCIOBUAX npuemMa B cucrteMax L[TB.

[lon HOpManbHBIMHM YCIOBUAMHU MPUEMA NOHUMAIOT NPUEM CUTHAJIOB Ha

OoJbIIe YacTh 30HBI OOCTYKMBAHMS TEpeNalolleld TEIEeBU3MOHHOM CTaHIUU.
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CnoxHblE YCIOBUSI IpPHEMa XapaKTEPU3YIOTCS HAJIUYHUEM IOMEX, WHTEHCHUBHBIX
OTPaXEHHBIX CUTHAJIOB W HU3KOM HAINpPSIKEHHOCTBIO IIOJIEW MEpPEAaTYnKOB
TEJIEBU3MOHHOMN CTAHLIUU.

upuna my4a, ypoBeHb OOKOBBIX JIETIECTKOB JUArpaMMbl HAIPaBIEHHOCTU U
KO3QQUIMEHT  YCWIEHMs  SIBISIFOTCS — MapaMeTpaMM,  ONPEAeIIOIIMMU
IPOCTPAHCTBEHHYIO IIOMEXO3aIUIIEHHOCTh aHTEHHBI. lloMexo3alunieHHOCTh
XapaKTEpPU3yeT YBEJIWYEHUE OTHOUIEHUS MOIIHOCTH IIOJIE3HOIO CHUTHajlda K
MOIIIHOCTH TIOMEX Ha BXOJI¢ NPUEMHHUKA I10 CPaBHEHMIO C HEHAIIPABJICHHOM
(M30TPOMHOI) AaHTEHHOM.

Ecnu npocTpaHCTBEHHOE paclpeeieHne MOMEX PaBHOMEPHOE, TO BEIMYHMHA
MOMEXO03aIIUILEHHOCTH aHTEHHbI paBHA €€ KO3(pPUIMEHTY YCUIICHHUS.

Memaroniee JI€WCTBUE TENEBU3MOHHOMY IPUEMY  OKAa3bIBAIOT  TAKKE
3ara3bIBalOIMEe CHUTHAJIbl, OCHOBHOM IPUYMHON IOSBIEHUS KOTOPBIX SBIISETCA
IpUX0J K NPHEMHOW AaHTEHHE IIOMHUMO IIOJIE3HOTO CHTHalIa 3XOCUTHAIIOB,
00pa30BaHHBIX OTPAKEHUSIMU CUTHAJIA OT KAKUX-THM00 MECTHBIX MTPEIMETOB.

Taknmu npeagMeTraMu MOTYT SIBJISAITBCSI CTEHBI W KpPOBJS 3/1aHUN, JEPEBBA,
JUHUM 3JeKkTporepenady W T.1. IlpoBeneHHble B TOPOJACKHX  YCIOBHSIX
VICCJIEIOBAHMSI MTOKA3AJIM, YTO BJIMSHUE OTPAKAIOUIMX NOBEPXHOCTEN HAa YpOBEHb
DXOCUTHAJIA HEOJMHAKOBO B 3aBHCHMOCTH OT MeECTa HX PacHOJIOXKECHHS
OTHOCUTEIBHO MPUEMHOI aHTEHHBI.

YpOBEHb 3XOCHTHANIa HE NPEBBIIACT JONYCTHUMBIE 3HAYECHUS, €CIH B
NEepeHEM TOJIyIPOCTPAHCTBE MPUEMHOM aHTEHHBl IUIOIIAAb OTpakaroulei
MOBEPXHOCTH HE MPEBBIIAET IPUMEPHO ThHICSUM KBAAPATHBIX METPOB.

Kak ObL1O0 CcKa3aHO BbINIE, MPUEM TEJIEBU3MOHHBIX CHUTHAJIOB B CIIOXKHBIX
TOPOJICKMX YCIIOBUSAX 3aBUCUT OT MHOXXECTBA Pa3IMYHBIX YCIoBUH. VX MOXKHO
OTHECTH KaK K BHEHIHUM (akTopaM (pesibed) MECTHOCTH, OCOOEHHOCTH TOPOJCKOM
3aCTPOMKH U T.I.) TaK U K (aKkTopam, KOTOPbIE MOKHO OTHECTH K OCOOCHHOCTSIM
npuemMHoro odopyaoBanusi. I B nmepByro ouepenb 3TO KacaeTcsl HalpaBJICHHBIX U

SJIEKTPUUYCCKUX CBOWCTB MPUEMHOM aHTeHHBI [14].
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Kakx moka3pIBalOT MHOTOYHUCIICHHBIC WCCIICIOBAHUS, TPHEM B CIOXKHBIX
YCIIOBHSIX COTPOBOXAACTCS KpaiiHe HeKelaTeIbHBIMH mpolieccamu. Hampumep,
BO3MOXHBI CHUTyallud, KOTJa CUTHAJl B MECTE€ NpHeMa MOCTOSHHO MEHSETCS B
pe3ynbTate BIUSHUSA BHENTHUX (akTopoB. [Ipexe Bcero, mpoucxoasaT N3MEHEHUS
YPOBHSI CHTHaja W BUJA TOJAPU3ALMH TMPUXONAIIEH B AaHTCHHY BOJIHBIL
CrneacTBUeM ATOTO SIBISIETCS HEYBEPEHHBIN MTPUEM TEJIIEBU3MOHHBIX MTPOrPAMM.

Ocobenno spko 510 mposiBisiercs B cucrtemax [[TB. Ecaum curnan
HEYCTOWYUBBIN, HECIOCOOHBIH OO0ECHEeYUTh HOPMalIbHYI0 pPaboTy 1udpoOBOro
TIOHEpA, TO TMEPUOJAMYCCKH KapTHHKA Ha 3KpaHE TEICBU30pa «PACCHITIAETCS», a
WHOTJIa TIPUEM BOOOIIE HEBO3MOXKECH 0€3 HM3MCHEHHsI OpPHUEHTAIlMH TPUEMHOM
aHTEHHBI B IPOCTPAHCTBE (Hampumep, TpeOyeTcs: epeMelieHre aHTEHHBI B IPYToe
MECTO BHYTPH KBapTHUPBI, JUOO €€ BBIHOC Ha KPBINIY 3AaHUS I O00SCIICUCHUS
IpsSIMO¥ BUUMOCTH ¢ Tiepearoneii anteHHom) [15].

Ha puc. 3.5 mokazana 30Ha yBEpPEHHOrO IpHUEMa CHUTHAJIOB LU(PPOBOTO
teneBuacHus crangapra DVB-T/T2. H3mepenuss HanpspkeHHOCTH TOJS ObLIH
MPOBENICHBl B COOTBETCTBUU C TOCYyIapcTBeHHbIM cTanaaptom UzDst 2126:2013
«30Ha yBEpEHHOTO MpreMa Ha3eMHOT0 U(POBOTO TEIEBU3MOHHOTO BEIAHUS.

Meron ompeneneHus 30HBI YBEPEHHOrO TMpHeMa IMepefaroiell CTaHluu
HA3eMHOTO IU(POBOTO TEIEBU3MOHHOTO BEIIAHUA ISl (PUKCUPOBAHHOTO TMpHUEMA
BKIItoUaeT B ceOs aBa dTama. Ha mepBoM dTame OmpenenstoT TPaHUIBI 30HBI
MOKPBITUSL CTAHIIMA HA3€eMHOTO [U(PPOBOrO TEIEBU3MOHHOTO BEHIAHUS, IO
pe3ynbTaTaM W3MEpPEHUS HAMPSsOKEHHOCTH TIOJIST B 3alUTAHWPOBAHHBIX MaJTbIX
30Hax.

Ha BTOpOoM »sTame ocymiecTBisieTcs 0oJyiee MeTalbHOE HCCICIOBAHUE 30HBI
MOKPBITUS: 0oJiee TIIATEeIbHOE OOCIeIOBAaHUE TeX o0jacTed, B KOTOPBIX IO
pe3ysbTaTaM MPOBEJCHHBIX W3MEPEHUN BBISBIIEH HECTAOWIBHBIN MpUEM CUTHAJIA
OT TIEPEIAOIIeH CTAaHIIMU HA3€MHOTO MU(PPOBOTO TEIEBU3UOHHOTO Bemanus. Kaxk,
MpaBUIO, TaKWEe W3MEPEHUS MPOBOMAT B TEX Ciydasx, KOrja d3TH 00JacTh

MMPUXOIATCA Ha HACCIICHHBIC ITYHKTHI.
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Ocoboe BHUMaHHWE TIPH OSTOM CIEAYyeT YHAeNsATh BUIAY MOJSIPU3AIUN
NPUXOIAIIE B IIPUEMHYIO aHTeHHY BOJHbL. Kak wu3BectHo, B TamkeHre
nepeparome anteHHbl I[[TB  wu3myyaroT CcHUrHanel JABYX TOJMSApU3ALUA  —

BEPTHUKAJIBHYIO B CEBEPHOM HAIIPABJIECHUHU U TOPU3OHTAIBHYIO B FO)KHOM.

J L/ 2 nanean
}b 4 BePTHKATbHOH
MOARPH3ALHKH

1 naneas
Hosas aHTeHHas cHCTeMa FOpH3OHTAAbHOf

aas nepelatyuxos [ TB, N0ARPH3ALHA
cocTosimas u3 12-TH 7/
naHeaen

3 nanean
TOpPH30HTAIbHOH
NOJISPH3ALHH

3 naneau

TOPH30HTATBHOH 3 nanean ]
NOARPH3ALHH TOpH30HTAIbHOM
NOARPHIALHH

VY

Puc. 3.6. Cxematnueckoe pa3menienue 12 nmanenen Ha TamkeHTCKOM

TenedalHe

B pe3yibTare, 1Mo #nuaAcc, W IMPUCMHBIC AHTCHHBI B COOTBCTCTBYIOIIHUX
HaIlpaBJICHUAX JOJIKHBI OBITH TaK JKe COPHUCHTHUPOBAHLI. OI[HaKO HCCJIICA0OBAaHUA
IMOKa3bIBAIOT, YTO B IIPOLECCEC HaCTpOﬁKH IMPUEMHBIX AHTCHH Ha HAWIY4IICC
Ka4CCTBO IMPpUCMA UX MOXKHO OPUCHTHUPOBATH IIPOU3BOJIBHO, BHC 3aBUCHUMOCTH OT

TOT0, KaKO¥ THUT BOJIHBI H3JIy4aeTCs B JAHHOM HarpasiieHu# [16].
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Takum 00pa3om, KpaliHE akKTyaJdbHOM 3aJadeil SBIAETCS BbIABICHUE
3aKOHOMEPHOCTEW YCTOMYMBOCTH M KadecTBa npuema curHaioB L[TB ot Bupa
MOJISIPU3ALMKU BOJIHBI B MECTE MPHEMA U OPUEHTAIMU B MPOCTPAHCTBE MPUEMHOMN
AHTCHHBI.

A nana peumieHus 3TOM 3amaud TpeOyIOTCA HUCCIEAOBaHMS OCOOCHHOCTEH
npueMa [[TB B pa3nuyHbIX pailoHax KPYIHBIX TOPOJOB, B TOM YHUCIIC U TallIKeHTa.

Oco00oe BHUMaHHUE JOHKHO YAEIATHCS NPOBEICHUIO IKCIIEPUMEHTOB, B XOJI€
KOTOPBIX MEHSJIaCh OpHEHTAalUWsg NPUEMHOM AHTEHHbI B  IPOCTPAHCTBE
OTHOCHUTENBHO MOACTUIAIONIECH TOBEPXHOCTH, T.€. P€4Yb UJET O BUJAE MOISAPU3ALNU
IIPUEMHON aHTECHHBI.

[Tomy4yeHHbIE pe3ysIbTATHl JOJDKHBI II0KA3aTh CTENIEHb 3aBUCMMOCTH KaueCTBa

IpruemMa HI/I(I)pOBBIX TCIICBU3MOHHBIX CUTHAJIOB OT ITOJTOXKXCHH A HpHCMHOﬁ AHTCHHBI.

3.3. I/ICCJIe)IOBaHI/le BJIHUSAHUA BUAA MOJAPU3ANHUUA IIPUEMHBIX aHTCHH Ha

Ka4eCTBO NPHeMa CUTHAJIOB HA3eMHOT0 3(pupHOro undpoBoro rejaeBuaeHUs

Cronemuamuctamu  I'YII  «IIDMC»  coBMeCTHO CO  CHEUAIMCTaMU
['VII «IIPPT» ¢ ucnosb3oBaHMEM MOOWIBHOM JaOOpaTOPUU MPOBEIM U3MEPEHUS
YpOBHEHN MpUeMa B Pa3IMUHbIX TOUKaX TalIKEHTCKOr0 peruoHa B COOTBETCTBUHM C
METOJIMKOW  HU3MEPEHUs, H3J0KEHHOW B [ OCyIapCTBEHHOM  CTaHIApTe
O’zDSt  2126:2013 «3oHa yBepeHHOr0 TpUE€Ma HA3eMHOTO IH(PPOBOTO
TEJIEBU3UOHHOIO BelaHus. MeTo1bl U3MEPEHUs».

CornacHo JaHHOMY CTaHAApTy THUIOBOM KOMIUIEKC HW3MEPUTEIBHOTO
00OopyTOBaHuUs ISl CUCTEM IM(PPOBOro 3upHOro Bemanus crangapra DVB-T/T2
JIOJKEH BKJIIOYATh B C€0sI CleAyIOUIe MpuoOphI:

- reneparop TB mudpoBoro curnana;

- U3MEPUTENBHBIN 1TUPpoBOI pueMHUK DVB-T/T2;

- AaHAJIN3aTOP CHEKTPA;

- ananusarop TII.
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Tpebosanus k reneparopy LITB curnana ciaenyromiue:

- TeHepaTop MOJKeH obecrneunBaTh HacTpoiiky ckopoctu TII ot 0,5 mo
216 Mowut/c;

- TEHepaTop JAOJKEH COAEepKaTh CJICAYIOIIUE THUIIbl TECTOBBIX CHUTHAJOB:
HYJIb-TIAKETHI, TICEBAOCIYYallHbIE TOCJIEA0BATEIBHOCTH, OJHOIPOTPAMMHBIN
MIOTOK, MHOTOIPOTPAMMHBIN MTOTOK, JUHAMUYECKUE U CTAaTUUECKUE TaOJHIIbI,

- TEHepaTop [IOJDKEH O00ecrneyuBaTh KOPPEKTHUPOBKY  COAECPKUMOTO,
nepenaBaemoro TII: unentudukaropsl PID, TaGauisr;

- FeHepaTop JOJDKEH oOecredyrBaTh HAacTpauBaeMbll pexxum «ctpecca» TII
JIJIsl TPOBEPKU YCTOMYMBOCTU KaHAJIBLHOI'O 000OPYAOBAHUS K TTOMEXaM;

- TeHepaTop MOJDKEeH obecnieunBaTh kKoaupoBanue Puna-ConomoHa;

- TEHEpaTOP MOKEH 3alIOMUHATH BCE BBEICHHBIC HACTPOUKU CUTHAJIOB;

- ocHOBHOM nHTepdetic nepenayun TII qomken 66T DVB ASI;

- TUCTAHIIMOHHOE YIIPABJICHUE TEHEPATOPOM JOJKHO OCYIIECTBIATHCS

nocpeactBoM unrepdeiica USB unu Ethernet.

N3meputenbubiii  1udpoBoit npuemHuk crtangapra DVB-T/T2  pomken
paboTaTh B quara3oHe BXOAHbIX 4acToT oT 170 mo 862 MI .

Otobpaxenuto pexumoB padotel TB mepenatumka mo cranmgapty DVB-T
COOTBETCTBYET:

- pasmepHocts OFDM: 2K, 8K;

- By nepsuuHoit moayssinuu QPSK, 16-QAM, 64-QAM;

- CKOpPOCTh CBEPTOUHOI0 KoaupoBanus: 1/2,2/3,3/4, 5/6,7/8;

- 3aIUTHBIN uHTepBai: 1/4, 1/8, 1/16, 1/32.

OTtobpaxenue pexxuMoB paboTsl TB nepenatunka o cranmapty DVB-T2:

- pasamepHocte OFDM: 1K, 2K, 4K, 8K, 16K, 32K;

- Bu niepBuuHOM Mmoayssinun: QPSK, 16-QAM, 64-QAM, 256-QAM;

- CKopocTh KogupoBanus: 1/2, 3/5, 2/3, 3/4, 4/5, 5/6;
- 3aiuTHBIN unTepBai: 1/128, 1/32, 1/16, 19/256, 1/8, 19/128,1/4.
Heobxoaumbie u3mepsieMble mapaMeTphbl:

- YPOBEHb BXOJJHOTO CUTHAJIA;
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- OTKJIOHEHHE IIEHTPAIIbHON YaCTOThl OT HOMUHAIBHOTO 3HAUECHUS;

- MER (mo 40 nb);

- BER niepen nexonepom Butepou (o crangapty DVB-T);

- BER nepen nexonepom Puna-Cosomona (o ctanmapty DVB-T);

- BER nepen nexonepom LDPC (o ctannapty DVB-T2);

- BER niepen nexonepom BCH (1o crangapty DVB-T2);

- ckopocts TII;

- 0TOOpaX€HUE CUTHAIILHOTO CO3BE3/IUS;

- nexoaep MPEG-2 / MPEG-4;

- Hanmuue ASI;

- uarepderic ynpasnenus Ethernet.

OueHka 30HbI YBEPEHHOTO npremMa (IpoBeeHNE U3MEPEHUN HANPSHKEHHOCTH
MOJISI) JTOJDKHA TIPOBOJUTHCS MPU paboTe MEepelaroluX CTAHIMK ¢ HOMHUHAJIBLHOU
M3J1y4aeMOM MOIIIHOCTBIO.

[Ipu BBIOOpPE MECT MPOBEACHUS M3MEPEHHUI HAN0 Y4E€CThb HAIMYMU TMPSIMOMN
BUJIMMOCTH Ha INepearonlyto ctaniuuto. [Ipeanourenue cienyer oTaaBaTb MECTaM,
CBOOOJIHBIM OT 3aCTPOUKHU U HAXOJSAIIMMCS Ha PacCTOSTHUU HE MeHee 50 MeTpoB OT
KPYIHBIX METAJUIMYECKUX KOHCTPYKITUH.

[Ipu u3mMepeHUM ypOBHEW HANPSDKEHHOCTH TOJST M3MEpPUTENbHAs aHTEHHA
yCcTaHaBiIMBaeTcs Ha BeicoTe 10 METpoB Haj MOBEPXHOCTHIO 3eMiH. Ecim Takoi
BO3MOKHOCTH HET, aHTEHHY YCTAHABJIMBAIOT Ha BhICOTE 1,5 MeTpa, HO pe3yiIbTaThl
u3MepeHuid mnpuBoasaTcss kK 10 Merpam mnyrteM J00aBlieHHS ONPABOYHOTO
ko2 dulIeHTa, YYUTHIBAIOIIETO MOTEPU C YMEHBIIIEHHUEM BBICOTHI.

Cpasy mnocie u3MepeHHs OINpPEAENSIETCs] MEJUAHHOE 3HAYEHUE IOITYYEHHBIX
OTCUETOB M3MepeHui. JlaHHOEe MeIMaHHOE 3HAaYeHUWE NMPUHUMAETCS B KauecTBe
OKOHYATEILHOTO pe3yibTaTa I JAHHOW TOYKM M3MEPEHUS W COXpaHSIETCS B
aMsITH KOMITbIOTEpa WK 3alMChIBACTCS B paHee MOArOTOBICHHYIO Tabmuity [17].

[lenbto mpoBeAcHUS JAaHHBIX MEPONPUITHN SBISETCS BBIOOP €AMHOTO
mudpoBOTrO cTaHjgapra HJPUPHOTO BEMIAHUS Ha TeppuTopuu PecmyOnmku

V30ekuctaH, a TakKe OJKCIEPUMEHTAIbHOE MOATBEPKIECHUE MPEUMYLIECTBA
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ucnoip30Banusi obopynoBanusi cranaaptoB DVB-T2 u DVB-T myrem moseBbix
VCTIBITAaHUU.

JIJisi IpoBeICHUsI UCTIBITATENIBbHBIX PA0OT OMBITHOM 30HOM ObLTa BBHIOpaHa
teppuTopust Tamkenra ¢ tenesemarenbHbiM HeHTpoM TamPTIIL. B nmannHOM
pabote HCIIOJIb30BaJICs udpoBoit TEJIEBU3NOHHBIN nepenaTynK
DTU-52/2R7PQ, DVB-T2 npousBoactsa kommnanuu «NECy.

B xone npoBenenus uzMepeHuil Opisia obecreueHa nmoouepentas padora 31
TBK B crangapre DVB-T u DVB-T2 Ha ogHy u Ty e aHTEHHO-(UIECPHYIO
CHUCTEMY, COCTOAIIYIO U3 12-TH aHTEHHBIX IAHEJEH, PA3MEIICHHBIX HAa BBICOTHOM
ormeTke 225 wMerpoB. HM3MepeHus ypOBHEHM IpueMa OCYILIECTBIBSUIOCH Ha
pa3IMYHOM  yAaJNeHUU OT TalKeHTCKOM TenebGalHu C  HCIOJIb30BAHUEM
IPUEMHOr0  O0OpyAOBaHHMS ~ MOOWJIBHOM  HM3MEpPUTENbHONW  jabopaTopuu
I'VII IDMC.

Jannsie u3Mmepenuit cnenuamuctamu ['YIT «IDMC» u I'VIT «IPPT»

U3JI0KEHBI B Ta0uIie 3.1.

Ta6mmma 3.1
Hannbie uzmepennii cnenuanuctoB [ YII « [ IOMC» u I'VIT «IPPT»
N3Mepenne HanpsKEHHOCTH TOJIsl IEPEIaTYMKOB
. 29,31, 37 TBK
HaszBanue =
= 29 TBK 31 TBK 37 TBK
MYHKTOB &
= P, | CIN, | MER, | P, | C/N, | MER, | P, | C/N, | MER,
=
é nb | 1b nb nb | nab nb nb | nb nb
[Moct V | 69 | 393 | 312 (616 39,6 | 294 | 64,5 | 42 31
VYukaxpamon | H [593| 34,4 24 56,3 | 356 | 286 |[665| 435 | 21,6
V |266| 6,6 - 29,6 | 10,4 - 29,1 9,1 -
SAnrubazap
H 68 37 36 |[71,3| 40,8 | 31,8 |67,7| 42,8 | 345
[TapkenT «/lama| V | 23,6 | 4,6 - 276 | 74 - 251| 51 -
XOBJTH H 569|341 | 259 631|386 | 324 |542| 505 | 24,7
Mocrt V 226 3,6 - 253 | 54 - 231 4,1 -
AnManbik H |51,7| 334 | 21,1 |56,4| 36,6 | 29,1 |516| 30,6 | 22,7
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B pamkax naHHOW MarucTepckoil IucCepTaluy Takke ObUTH TPOBEACHBI
HCCIICIOBAHUS 3aBUCUMOCTH YPOBHSI IPUHUMAEMOI0 CUTHAJIA B PA3JIMYHBIX TOYKAX
TamkeHTa OT BuAa NOJISIpU3ALUNA IPUEMHON aHTEHHBI.

HccnenoBanus ObLIIO PEMICHO MPOBOJUTH B HECKOJIBKUX paiioHax TairkeHra,
C TIOMOIIBIO JIOTONEPUOIUYECKON aHTEHHBI, IU(GPOBOro TIOHEPA OT KOMITAHHUH
UzDigital TV u teneBuzopa. IIpuemHoe 060py1oBaHie pa3MeIiaioch B TOPOJACKUX
KBapTUpPax, B )KUJIBIX KOMHATAX.

OpUEeHTUPOBOYHO MecTa TMpueMa ObUIM BBIOpaHbl MPOU3BOJIBHO  OT
TamkeHTCKON TeIeBU3UOHHOM OalllHU, T/I€ pa3MEIIeHbI IepeAarolie aHTCHHBI.

B cBow ouyepenb, KOMHATBI, TJIe pa3MelIaIoCh MPUEMHOE 00OpYyaOBaHUE,
HAaXOAWJIUChb B IMPOU3BOJIbHOM IIOJIOKEHUM OTHOCUTENBHO TallIKeHTCKOU
TEJIEBU3UOHHONW  OalllHU, COOTBETCTBEHHO, CJIOXHO OBUIO Mpeayraaarbh, KakoB
YPOBEHb MPUXOJIAIIEIO CUrHaNa OyeT 3aMKCUPOBAH Ha BXOJIE€ TIOHEPA.

[TocnenoBatenbHOCTH KCIIEPUMEHTA ObLIA CIEIYIOIICH:

- BKJIIOUAJIOCh MPUEMHOE 000pY0BaHUE;

- Ha TIOHEpE BKJIIOYAJIaCh OJHA IIU(PPOBHIX TEIEBU3NOHHBIX IIPOTPAMM;

- Opanach B pyKy NpHUEMHas aHTEHHAa U OPHEHTUPOBaAJIach B KOMHATE Ha
HAWJTY4IIUi npueM (3TO OMpeessioch MO IIKaJie YPOBHSA M KauyecTBa CUTHAJIA Ha
TIOHEPE);

- aHTCHHA OpPUEHTHUPOBAIACH o BUTY MOJISIPU3ALIAHN
TOPU3OHTAJIBHO (BUOpATOpPHl AHTEHHBI MMApajuIeNIbHBI MOy B  KOMHATE),
BEPTUKATIBLHO (BUOpATOphl AHTEHHBI NEPHNEHIUKYJISAPHBI MOy B KOMHATe),
HAKJIOHHO (BUOpaTOpbl aHTEHHBI HAXOJMSTCS MOJ YrioM B 45 rpalycoB K MOJy B
KOMHATe);

- OINpENENSUICS YPOBEHb M KAaue€CTBO CHUTHAJIa HA BXOJI€ TIOHEpa ISl TPEX
CJIy4a€B OPUEHTAIIMU aHTCHHBI.

[lepBbrit skcnepuMeHT mnpoBoAwics B SAmHaabanckom paiioHe (MaccuB
«40 ner IloGenwl», r0ro-zamajHoe HampaBieHHe K TalIKeHTCKOW Teebaline,

puc.3.7).
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B TaGmuiie 3.2 nmpuBeneHbI pe3ynbTaThl HCCIIeIOBAaHUNA. MOXHO YBUACTH, YTO
BHJ] MOJISIPU3ALMN MTPUEMHOM AHTEHHBI BIUSET HA YPOBEHb CUTHAJIA, NPUYEM Ha
HEKOTOPBIX KaHajax IPHU HAKIOHHOW MOJSpU3alMUd YpPOBEHb BBIIIE, YEM IpHU

TOPU30HTAJIBHOM WM BepTHKadbHOW. CremyeT ydecTb, YTO B HAaINpaBICHUU
«40 ner IloGenbl» BewIaeTCsl CUTHAN C

paﬁOHa, rac paciojaracrtcsa MacCCHUuB

TOPU30HTAIBHOW MOJISIPU3ALIUEN.
Ha puc. 3.8 npuBenena gororpadus n300pakeHrs Ha TEIEBU30PE, CACTaHHAs

BO BpeMs MpoBeeHus skcnepuMenTta. Ha gpororpadun MoxxkHO yBUIETH HIKaTy, Ha

KOTOpOH 0TOOpakaeTcs ypOBEHb CUTHAIA Ha €ro BXOJIE.
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Puc. 3.7. MecTopacmnoyioxeHue nepBoil SKCIEPUMEHTAIBHON TOYKH MprUeMa
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Tabawnma 3.2

YpOBEHb CUTHAJIA B 3aBUCUMOCTH OT BH/IA MOJIAPU3ALUN TPUEMHON

AHTCHHBI
Bun 29 TBK 31 TBK 37 TBK
HoAspH3AWIH ypOBem:) /Enrna.ﬂa, ypOBem:) /:3)I/IFHaJIa, ypOBem:) /f)nrﬂana,
TOpPU30HTANIbHAS 91 96 93
BEPTHUKAJIbHAS 90 83 78
HaKJIOHHAs 83 100 87

41 Bolajon $ B @ Hre

UZDIGITALY

BaaXXaxA KyoH ® 19:22 31-Mai-2015
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Puc. 3.8. KapTunka Ha skpaHe TeaeBHU30pa B MOMEHT MPOBEICHUS

HKCIIEpPUMEHTA

Bropoii skcnepuMeHT npoBoauics B fkkacapalickom pailoHe (yJ. YcmaHa

Hacbipa, 1oro-BoCTOYHOE HaIpaBlieHUe K TalllKeHTCKOH Tenebarnue, puc. 3.9).
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B tabmune 3.3 npuBeaeHsI pe3ynbTaThl ucciaeaoBanuii. Hamo orMetuts, 9To B
ITOH MECTHOCTH NpeolanacT TOPH3OHTAIBHBIA BUA moisipusamuu. Criemyer

OTMCTUTD, YTO B HAIIPABJICHHUHU 3TOI'O paﬁOHa BCHIaHUC BCICTCA C I‘OpI/I?)OHTaJIBHOﬁ

MOJISIPU3ALUEN.

Ha puc. 3.10 npuBenena dortorpadus wu3zo0pakeHUss Ha TeEICBU30PE,

CAClIaHHasA BO BPCM:A IIPOBCACHUA SKCIICPUMCHTA.
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Puc. 3.9. MectopacmnonioxeHne BTOpOi IKCIIEPUMEHTATBHON TOUYKU TIpreMa
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Puc. 3.10. KapTunka Ha 3KpaHe TeJIeBU30pa B MOMEHT MPOBEACHUS

AKCIIEpUMEHTA

Tabmura 3.3

YpoBeHb CUTHAJIA B 3aBUCUMOCTH OT BHJ1A MOJISAPU3ALUU TPUEMHON

AHTEHHBI BO BTOPOU 3KCIIEPUMEHTAIIbLHOM TOYKE IIpUEMa

Bun 29 TBK 31 TBK 37 TBK
O PT— yponem; /f)urna.ﬂa, ypOBem:) /f)l/ll"HaJIa, yp0BeH]:) /znrﬂa.na,
TOPU30HTAJIbHAS 87 95 63
BEPTHUKAJIbHAS 63 55 83
HaKJIOHHAS 62 79 81

TpeThs 3KcliepUMEHTaIbHAs TOYKAa HAXOJWJach B AJIMa3apCcKoM parioHe

(MaccuB «Ce03ap», CeBepO-BOCTOUHOE HANpaBjICHHE K TeaeOariHe, puc. 3.11).

Ha puc.

CAc/IaHHasA BO BPpCM:A IIPOBCACHUA OKCIICPUMCHTA.
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B Ta6muie 3.4 nmpuBeneHbl pe3ynbTaThl HCCICTOBAHUN. MOXKHO YBUIETh, YTO
BHJ] MOJISIPU3ALMU MTPUEMHOM AHTEHHBI BIMSAECT HA YPOBEHb CHUTHAla, MPUYEM Ha
HEKOTOPBIX KaHajax NpH BEPTUKAIBHOW MOJIAPU3ALMUA YPOBEHb BBIIIE, YEM IIPU

TOPU30HTAIBHOW WJIM HAKJIOHHOM.

MecTOHAXO0KIeHe — 3 8%
NpHEMHHUKA AP
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(9 1922 31-Man-2
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Puc. 3.12. Kaptunaka Ha 3KpaHe TeJIeBU30pa B MOMEHT IIPOBEICHUS SKCIIEPUMEHTA
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Tadonura 3.4

YpoBeHb CUTHAJIa B 3aBUCUMOCTH OT BHJ1A NOJISIPU3ALMU IPUEMHON

AHTCHHBI B TpeTBeI‘/’I BKCHCpHMCHTaHBHOﬁ TOYKC IIpUCMa

Bun 29 TBK 31 TBK 37 TBK
YPOBeHb CHTHAJIA, | YPOBEHb CHTHAJIA, | YPOBeHb CHTHAJIA,
NoJIsIpu3auuu % % %
TOPU30HTAIbHAS 90 86 86
BEpTUKAJIbHAS 90 94 95
HaKJIOHHAA 88 80 74

YerBeprast dKCIIEpUMEHTaIbHAs TOYKAa HAXOAWJIACh B Mup30-YIyroekckom

paﬁOHe (YJII/IHa «LIOTKOJ'I», CCBCPO-3allagHOC, 3allalHOC HAIIPpaBJICHHC K

tenebarnine, puc. 3.13).
Ha puc. 3.14 mnpuBenena dQororpadus u300paxkeHHs Ha TEIEBHU30PE,

CAClIaHHasA BO BPCMA IIPOBCACHHA OSKCIICPHUMCHTA. B Ta6JII/III€ 35 IIPUBCACHLI

pe3yJIbTaThl UCCIIEOBAHUIM.
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Puc. 3.13. Mecropacnosnoxxenne 4-oif SKCIEPUMEHTAILHON TOUKH.
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Puc. 3.14. Kaptunka Ha 3KpaHe TeJIeBU30pa B MOMEHT IIPOBEICHUSI SKCIIEPUMEHTA

Tabmuma 3.5
YpoBeHb CUTHAJIA B 3aBUCHMOCTH OT BHJIa TIOJIIPU3AIMH TPUEMHOMN

AHTEHHBI B YETBEPTON IKCIIEPUMEHTAIIBHON TOUKE MpUemMa

Bu nossipu3amum 29 TBK 31 TBK 37 TBK
YPOBeHb CHTHAJIA, % | ypPOBeHb CHTHAJA, % | ypOBeHb cUrHAJIA, Yo
TOPU30OHTAJIbHAA 91 96 96
BEPTUKAJIbHAS 60 53 59
HaKJIOHHAS 73 68 63

[TsTas sxcepuMeHTallbHas Touka HaxoAwmiaack B FOHycabaackom paiione (2-
oii poe3 «Jlexkono0o01», 0ro-3anaaHoe, HampaBjieHue K Teacbarne, puc. 3.15).

Ha puc. 3.16 mnpuBenena dotorpaduss u300pakeHUsT Ha TEJIEBU30PE,
C/IeJIaHHAsI BO BpeMsI ITPOBEACHUS IKCIICPUMEHTA.

B Tabmuie 3.6 mpuBeneHsl pe3ynbTarhl uccienoBaHuil. [lo pesynbratam

UCCJIEI0BAHUM MOYKHO CKa3aTh, YTO B 3TOM MECTHOCTHU MpeobagaeT BEpTUKAIbHAS

HOJIIpU3aLUSL.
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Puc. 3.15. MectopacnosnioxxeHue msiToi SKCIepUMEHTaTbHON TOYKU
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Puc. 3.16. KapTunka Ha 3KpaHe TeJIeBU30pa B MOMEHT ITPOBEICHUS SKCIIEPUMEHTA
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Tabawna 3.6

YpoBeHb CUTHAJIa B 3aBUCUMOCTH OT BHJ1A NOJISIPU3ALMU IPUEMHON

AHTCHHBI B IISITON 3KCHepHM€HTaHBHOﬁ TOYKC IIpucMa

Bua noasipusanuu 29 TBK 31 TBK 37 TBK
YPOBEHb CHTHAJIA, % | YPOBEHb CUTHAJIA, % | ypOBeHb CUTrHAIA, Yo
FOPU3OHTAJIbHAS 67 76 53
BCpTUKAJIbHAA 93 95 89
HAKJIOHHAA 75 83 91

[IlecTass skcnepuMeHTallbHAs TOYKAa HAXOIWJIach B YMiiaH3apCKOM panoHE

(ymuna «Dapxajckas», CeBEp0o-BOCTOYHOE, HANIPaBJICHHE K TeyiebamHe, puc. 3.17).

Ha puc. 3.18 npuBenena d¢otorpaduss wu300pakeHUs Ha TEICBU30PE,

CAClIaHHasA BO BPCMA IIPOBCACHHA OSKCIICPUMCHTA. B Ta6JII/III€ 3.7 IIPUBCACHLI

PE3YIIbTAThL HCCHeﬂOBaHHﬁ.

TEJIEBALITHA
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Puc. 3.17. MectopacnosioskeHHe MeCcTo 3KCIEPUMEHTATBHON TOUKHU
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Puc. 3.18. KapTunka Ha sKpaHe TeJIeBU30pa B MOMEHT MIPOBEACHUS IKCIIEPUMEHTA

Tabmuua 3.7
YpoBeHb CUTHAJIA B 3aBUCMMOCTH OT BHJIA MOJISIPU3AIIUN TPUEMHON

AHTEHHBI B IIECTON IKCIEPUMEHTATIbHON TOUKE MTpHUeMa

Buj nossipu3amum 29 TBK 31 TBK 37 TBK
YPOBeHb CHTHAJIA, % | ypoBeHb CHTHAJIA, % | YpPOBeHb CHTHAMIA, Yo
TOpU30HTANbHAs 93 88 95
BEpTUKAJIbHAS 69 63 73
HaKJIOHHAS 73 76 82

Cenpmas SKCIiepUMEHTaJ bHas TOuka Haxonwiach B Ceprenuiickom paiioHe
(Ceprenu-7, ceBepo-BOCTOYHOE, CEBEPHOE HAIpaBJIeHHE K Tesebarine, puc.3.19).

Ha puc.3.20 mnpuBenena ¢otorpadus wu300pakeHHs Ha TEIEBHU30pE,
clellaHHas BO BpeMsl MpOBEACHHsS SKcrnepuMmeHTa. B Tabmuue 3.8 npuBeneHbl

pE3yIbTaThl UCCIIEIOBAHUM.
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Tabmumna 3.8
YpoBeHb CUTHAJIA B 3aBUCHMOCTH OT BHJIA TIOJISIPH3AIMH IPUEMHON aHTCHHBI B

CGHBMOﬁ 3KCH€pI/IM€HTaJ]I>H0ﬁ TOYKC IIpUCMa

Bua noasipusanuu 29 TBK 31 TBK 37 TBK
YPOBEHb CHTHAJIA, % | YPOBEHb CUTHAJIA, % | ypOBeHb CUTrHAIA, Yo
TOPHU30HTAJIbHAS 69 72 63
BEpTUKAJIbHAS 42 51 47
HAKJIOHHAA 63 55 53

Ha MoMeHT uccnenoBaHuii 7-0M KCIIEPUMEHTAIIBHOW TOYKH OTCYTCTBOBAJa
npsMasi BUAMMOCTh HA MEPENAOIIYI0 CTAHIMIO, YTO W IOBJIMSJIO HAa YPOBEHb
npuHUMaeMoro curHaiga. Ho npu yBenuueHMHM MOABECAa MPUEMHOM AHTEHHBI
MOKHO O0€CIEUUTD MPSMYI0 BUAMMOCTb Ha TEJIEBU3UOHHYIO CTAaHIUIO U MIPU 3TOM
YBEIUYHUTHCS YPOBEHb IPUHUMAEMOTO CUTHAJIA.

Ha puc. 3.21. mecTopacnoniokeHHE BCEX SKCIEPUMEHTAIbHBIX TOYEK Ha
Kapre. B Xo[e 3KCIIEpUMEHTOB YUYUTBHIBAINCH MOTOJHBIE YCIOBUS, T.€. HA MOMEHT
MOMX MCCIIEIOBaHUI ObLIAa COJTHEYHAs MOr0j1a, CyXHUe TOPOTH U MPU BO3MOKHOCTH
HaJIM4ME NPSMOW BUAMMOCTH Ha MEPENAIONIYI0 YacTh, a TaK K€ UYTO HE MEHee
BaYKHO, MOJISpHU3AIMs TIEPEeNaroIIe YacTu B TOUKH uccieaoBanuii. B tabmuie 3.9
U3JI0KEHBI PE3YJIbTAThl U3MEPEHUIN BCEX IKCIIEPUMEHTAIBHBIX TOUEK.

O0603HaueHHS COOTBETCTBYIOT Tabuiie 3.9:

' (ropu3oHTaIbHAS) — TOPU3OHTAIBHAS TTOJISIPH3AIINS

B (BepTuKanbHas) — BEpTUKAIbHAS OJSPU3ALINS;

H (maxioHHasi) — MPOM3BOJIbHAS TOJIIPH3ALIUSA, B MOEM Cly4ae BUOPAaTOPHI

AHTCHHBI HAXOAWJINUCH 1101 YIJIOM 45 rpagycCoB K II0JIy B KOMHATC.
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TeaeOanTHu
Ta6auma 3.9
OO61mue pe3ynbTaThl U3BMEPEHUM SKCTIEPUMEHTAIBHBIX TOYEK
29 TBK 31 TBK 37 TBK
No bKcCIl. TOUKU YPOBEHb CUTHAJIA, % | YPOBeHb CUTHAJIA, % | YPOBEHb CMTHAJIa, %
r B H r B H r B H
1-as skcm. Touka | 91 90 83 9% | 83 100 93 78 87
2-ast OKCII. Touka | 87 63 62 95 | 55 79 63 83 81
3-51 OKCII. TOYKA 90 90 88 86 | 94 80 86 95 74
4-as skcrm. Touka | 91 60 73 9% | 53 68 96 68 63
5-ast oKcCIL. Touka | 67 93 75 76 | 95 83 53 89 91
6-as akcrr. Touka | 93 69 73 88 | 63 76 95 73 82
7-as 9Kcm. Touka | 69 42 63 72 | 51 55 67 47 53
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[IpoaHanu3npoBaB NAaHHBIE HCCIEAOBAHUM, MOKHO YBHUJETh 3aBUCUMOCTH
YPOBHS NPUHUMAEMOIO CHTHaJIa OT TOJOXKEHUS TPUEMHOW  AHTCHHBI
OTHOCHUTEJIHHO MMOBEPXHOCTH, T.€. 10Ja KOMHATHI (KBAPTHUPHI).

[To pe3ynbTaTam HCCIENOBAaHUM MOXHO CII€JIATh BBIBOJ O TOM, YTO IPHUEM
CUTHAJIOB IU(POBOTO TEJIEBUJICHUS CONMPSHKEH C OCOOEHHOCTSIMU PACHOJIOKEHUS
MeCTa, TJIe HaXOJIUTCA MPUEMHOE 000pYJ0BaHUE, U C PACIIOIOKEHUEM MTPUEMHOM
AHTEHHBI. BOJBIIYIO pONb 7S MOJYy4eHUs HEOOXOJMMOTO YpOBHSI CUTHala, a
3HAYMT, JUIsI KQ4eCTBAa MPUEMA, UTPACT OPUEHTALUS MPUEMHON aHTEHHBI B MECTE
Mprema, T.€. peub UJET O MOJAPU3ALNU TPUEMHON aHTCHHBI.

[Ipy Hanuyuum nOpSAMOM BHIMMOCTH MEXAY IMEPENAOIE W NPUEMHON
AHTEHHAaMH YPOBEHb CUT'HAJa MAKCUMAJIEH IIPU COBIIAJICHUU UX IOJSPU3ALINMY, T.€.
€CJIM CUTHAJ M3JIy4aeTCs B BEPTUKAIBHOM MOJSPU3ALNM, TO U MPUHUMATHCS OH
JIOJKEH aHTEHHOU C BEPTUKAJIbHOW MOJISIPU3ALUEH.

[Ipu oTCyTCTBHM MNPAMOM BUAMMOCTH MEXKAY MEPEHAIOIIEH U HPUEMHOU
AHTEHHAMH YypPOBEHb CHUTHAJla 3aBUCUT OT pa3lU4yHbIX (HAKTOPOB, KOTOPHIC
HE0OXOJMMO YUYUTHIBATH MPU YCTAHOBKE M HACTPONKE MPUEMHOIN aHTCHHBHI.

Cnenyer uMeTb B BHJY, YTO YacTO B IMpolecce padOThl MPUEMHOTO
o0opyzoBaHUs HEOOXOAMMa TMEepPUOANYEcKass TMOJCTPOWKA MPUEMHOW aHTEHHBI,
IIyTEM HW3MEHEHUS €€ IIOJI0XKEHUsS KAaK BOKPYI CBOEM OCH, TaK U BHUIA €€

MOJISIPU3ALINH, J10 TTOJTyYEHHUsI HauOOJIbIIIETO YPOBHSI CUTHAJIA Ha BXO/JI€ TIOHEPA.
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BbIBO/1bI

B TpeTheil rmaBe maHHOW MAarmcTEpPCKOM auccepTarii ObUIO PacCMOTPEHO
o0opyJoBaHWe, TpeIHa3HAYeHHOe i mpuema 3dupHOro  1udpoBoro
TEJICBEILIAHUS.

[TpuBenen 0630p npobaeM, BOZHUKAIOIIKUX IPU MpUeMe Ha3eMHOT0 3(PUpHOTO
U(POBOTO TEIECBUICHHUS.

[IpoBeaeHbl  uWcCleNOBaHWs,  MOKA3bIBAIOIIME  3aBUCUMOCTh  YPOBHSA
MPUHUMAEMOT0 CUTHaja B MECTE PacIoyoKeHUss aDOHEHTCKOro 000pyJI0oBaHUs B
pPa3IMYHBIX paioHax TalllKeHTa OT OPUEHTAIIMY MPUEMHBIX AHTEHH OTHOCUTEJIBHO
MOACTUIAIONIEH TOBEPXHOCTH, T.€. peub HUIAEeT 00 HuX NOJSIPU3ALUOHHON
XapaKTEPUCTHUKE, SBILIOLICHCS OJHOW M3 BaXKHEHIIECH XapaKTEPUCTUKOM Kak
MIPUEMHBIX, TAK U IEPEAAOIINX aHTCHH.

Pe3ynbpTaThl HcclieqoBaHUN MO3BOJISIOT CyIUTh 00 3(PGEKTUBHOCTH PaOOTHI
CUCTEMBI [HU(PPOBOrO0 HA3EeMHOTO HS(PUPHOrO TEJIEBUICHUS B TeX paioHaX

TamkeHTa, r1e OHU ObUIA MPOBEACHBI.
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3AKJIIOYEHUE

B paMmkax gaHHOW MarucTepcKol IUcCepTaly pacCMaTPUBAIUCh TPOOIEMBIL,
BO3HUKawIMe B Inpouecce npuemMa curHaioB LTB B ycioBusx miIoTHOU
ropoackoil  3actpodku. Ocoboe  BHHMaHHME IPU  3TOM  YIEISIOCH
MOJISIPU3ALMOHHBIM CBOMCTBAM NMPUEMHON AHTEHHBI M MX BIIMSHUIO Ha KA4ECTBO
MIPUEMA TEJIEBU3UOHHBIM IPOTPAMM.

Kak mnokazanu wuccnegoBaHusi, MPOBEACHHBIE B HECKOJbKUX Pa3IUYHBIX
paiionax TamikeHTa, BUJ OJIIPU3AIMN IPUEMHONU aHTEHHBI UTPAET OOJIBIIYIO POJIb
U 4acTO OIpeessieT YpOBEHb CUTHaja Ha BXOJ€ LU(POBOTO TIOHEpa, a 3HAUWT,
BIIMSIET HA KA4YECTBO MpPUEMA  TEJIECBU3MOHHBIX MPOTrpaMM, BEIIAEMBIX
TamkeHTCKUM TenenepeaatonuM [EHTPOM.

B nepBoii T1iaBe MAarucTepcKom  AUCCEpPTALUU paccMaTpUBaJIUCh
ocoOeHHOCTH TUGPOBOro TEJEBEIIAHUS II€JM, 3aJladyd, a TaK K€ OCOOCHHOCTH
JIPYTUX BUJOB IIU(POBBIX BEIIAHUI COBMECTHO C Ha3eMHBIM ITUGPOBBIM dPUPHBIM
BCI[AHWEM, a4 HMEHHO HU(GPOBOTO CIYTHUKOBOTO U KaOEIhHOTro HHU(PPOBOTO
TEJICBEIIAHMUS.

Bo BTOpOIi T11aBe paccMaTpuBaINCh OCOOEHHOCTH (POpMUPOBaHUS LHUPPOBBIX
TEJIEBU3UOHHBIX TOTOKOB W WX TpaHCISAIUMU 1mo 3pupHbIM KaHanam. [IpoBeneH
0030p mepenaromiero o0OpYyIOBaHMS, HCIIOIL3YEMOr0 B CHCTeMax IM(poBoro
TEJIEBEIIAHMS.

B TpeTheli rnaBe cTaBWiach U peniaigach 3ajadya UCCIEIOBaHUS 3aBUCUMOCTH
KauecTBa mpuema IUGPOBOro TENEBUICHUSA OT BHUAA MOJSPHU3AIUU TPUEMHOU
aHTEHHBI, BXOJSAIICH B cOCTaB aDOHEHTCKOTO TEPMUHAIA.

HccnenoBannss mpoBOAMIIMCH B PA3JIUYHBIX palloHax TamkeHTa, B 30HE
oXBaTa CHUTHaJIaMu [U(POBOrO TEIEBUJICHUS, BEIAEMBIMU C aAHTEHHOTO
KOMIUIEKca, pa3mernteHHoro Ha TamPTIILI.

Pe3ynbTaThl HcClieI0BaHUM MMOKA3bIBAIOT, YTO YPOBEHb CUTHAJIA, a 3HAYUT, U
KaueCTBO M300paKEHUST M 3ByKa Ha TEJIEBU30pPE, B PA3IUYHBIX MeECTax
PaCIoJIOKEHHUST TTPUEMHOTO a0OHEHTCKOTO O00OpYJOBaHUS B 3HAYUTEIHHOU Mepe
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3aBUCUT OT BHUJA MOJSAPHU3AIMA NPUEMHOW aHTECHHBI, T.e. OT €€ OPUEHTAIMU B
IPOCTPAHCTBE OTHOCUTEIBHO MOBEPXHOCTH 3eMIIM. DTO CBA3AHO C OCOOEHHOCTAMU
BOJIHOBBIX IPOIIECCOB, TMPOMCXOMANINX HA YYacTKE «Iepefaronias aHTCHHA —
npuemMHasi aHTeHHa». OCOOCHHO CHUITLHO 3TO TPOSBIISCTCS B TOPOACKUX YCIOBUSIX
IIPU OTCYTCTBUU MPSMOI BUAUMOCTH, HATHUYHUS PA3TNIHBIX MEIIAIONNX (DaKTOPOB.

Takum o00pa3oMm, TPOBENCHHBIE HCCICIOBAaHUS B paMKax JIaHHOW
MarucTepCKOW AWCCepTallUd TIO3BOJIIIOT, B HEKOTOPOW CTENEHHU, OICHUTH
3 PeKTUBHOCTh PAaOOTHI CUCTEMBI HA3eMHOTO (UPHOTO ITU(PPOBOTO TEICBUACHUS
B HEKOTOPBIX paioHax TamikeHTa, ¥ JaTh PEKOMEHAAIMH IO XapaKTePUCTUKAM
aHTCHH BXOJISAIIUX B COCTaB a0OHEHTCKOTO 000PYT0OBaHUA.

Oco0oe BHUMaHUE, MpPU OTOM, CJIEAYET YICHATh MOJSAPU3ALUOHHBIM
CBOMCTBAaM TIPUEMHBIX AaHTEHH TpHU BBHIOOPE WX KOHCTPYKIIMH, MECTa
PaCIOJIOKEHUSI U HACTPOUKH JUIsl TIOJTyYEeHHsS] MAaKCUMAJIbHO YCTOMYMBOIO CUTHAJA,

H, 3HAa4YUT, KAYCCTBCHHOI'O H306pa)KeHI/IH Ha TCJICBU3MOHHOM IIPUCMHUKC.
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