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bounr 767 —
JABYXMOTOPHBIH
TYPOOBEHTUIATOPHbIN
HU3KOILIAH CO
CTPEJIOBUAHBIM KPbLJIOM U
‘ OJIHOKUJIEBBIM OIlepeHreM
T — | “ Pacxox ronimmBa — 4800 kr
1 Y < g B 4ac NPU MAKCUMAJIbHOMN
KOMMEPUYECKOH 3arpy3Ke

I1o npuOIM3UTEIbHBIM
oumeHKam 767 nepeBés 795
MHUJIJIMOHOB MACCAXKUPOB U
BBINOJHUJI 4,8 MUJIJINOHOB .
Cpennsis
MPOAOJKUTEJIbHOCTD
HAJIETOB 3a JIeHb JJIf BCeX
BbINYIEHHbIX MAIIUH
coctaBjser 10 yacoB



I L —
CoOPYRIGHT ANDRES CONTADDOR - AIRTEAMIMAGES LT ETNENRS.

IIpuMeHeHne HOBEMIIIMX TeXHOJIOI il
MO3BOJINJIO 3HAYUTEIbHO CHUZUTD
JKCILIyATALlMOHHBbIE PACXO0AbI U B TO ke
BpeMs 10CTHYb TAKOI0 YPOBHA KoMpopTa
JJISL IACCAXKMPOB, KOTOPOIo He OBLJIO HA TO
BpeMs HUA B OJJHOM JIPYIrOM aBHaJIaliHepe
mupa. Koncrpykuust 767 coyeraer B cede
BbICOKYIO 3()(PEeKTUBHOCTH UCIOJIb30BAHUSA
TOILIMBA, TKOKOCTH B UCIOJIb30BAHHH,
HU3KHI YPOBEHb IYMA U COBPEMEHHbIE
CHUCTEeMbI ABUOHUKM, BKJIIOYAS MOJHOCTHIO
HU@PPOBYIO CHCTEMY YVIIPABJEHHUS MOJIETOM.



11 cenTsa0psa 2001 rona Bo Bpems
araku Ha BceMUpPHBIN TOProBbIU
ueHTp U IlleHraron aBa
bounra-767 ObLI4 3aXBa4yeHbI
TePPOPUCTAMHU U HANIPABJICHBI
uMu Ha 0amau BTII.
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JlucuunianHa

«YcTpoucTBAa 0TOOPaAXKEHUA MHGOPMALIMI)
Tema 3. OcHOBBI HM(PPOBOIO TEJAECBUACHUS.
Jlexus 4 (2 uaca)
H3yuaemble gonpocwl:

*OQ01ue cBegeHus 0 HM(PPOBOM TeJIeBUACHUM.
vJluckperuzanus TeJeBU3MOHHOIO CUTHAJIA.
*KBaHTOBaHHE TEJIEBU3MOHHOIO CUTHAJIA.

JlekTop — K.(p.M.H., 1011eHT Ko03aps B.A.



4.1. O01ue cBeaenus o uudpposom TB

Ilndporoe TeseBuaenue (ot anni. Digital Television, DTV) — nepenaya Bujaeo-

U ayIHOCUTHAJIA OT TPAHCIATOPA K TEJECBU30PY, MCHOJIb3YI0IIAsA HN(POBYI0O MOLYJIANNIO U
cKaTue 1A nepeaayu JaHHbIX. OCHOBOM COBPEMEHHOI0 HU(PPOBOIo TeJIeBUACHUS
saBasiercs cranaapr cxarua MPEG.

MPEG (anru. Moving Picture Experts Group; NIpOU3HOCUTCSI «3MIIED» — PYC. IKCnepmHua
2Pynna no 08UMNCYUEMYCA U300palcenulo) — TPyNIia CenuajucToB (cooupaerca 4 pasa B
roa), chopMuUpoOBaHHAs MexXAyHApPoaHOU opranu3auueit ISO qys1 BBIPa00TKH CTAaHIAPTOB

C)KAaTHA U nepexadyu mudpoBou BUAEO U ayauo MHpopManuu

Xapakrepusyercs
HCIO0JIb30BaHUEM
UU(PPOBOIl TEXHUKH B

oTAeJbHBIX YacTax TB
CHCTEM NPHU COXPAHCHUU
AHAJIOTOBBLIX KAaHAJIOB
CBSI3H

Co3nanue ruOpUIHbIX
aHAJIOI0-

uudppossix TB cucrem ¢
napamMeTpamu,
OTJIMYAIOIIMMHUCS OT
NPUHATHIX B 00bIYHBIX
CTAHAAPTAX TeJIeBUACHUSA
(TBY SAnonum -

MUSE u EBponnbi -
HD-MAC)

Co3naHue NMOJIHOCTHIO

HU(PpPOBHIX

TeJIeBU3MOHHBIX CHCTEM
Crangaprsi:

DVB — EBpona.

ATSC — Amepuka.

ISDB — SInonmus.




IlpenmynecTBa M poBOro TejieBUICHUs

[loBbllICHME TOMEXOYCTOMYUBOCTH TPAKTOB MEePeaaY U 3alMCH TeJIeBU3MOHHBIX
CUTHAJIOB.

[loBbllICcHME KaYeCcTBA H300paxkeHus U 3Byka TB npuémuukax.

*YMeHbIICHUE MOUIHOCTH NePeaaTYMKOB.

*CyuiecTBeHHOe yBeaunuenue yuciaa TB nporpamm, nepeaaBaeMbiX B TOM K€ YACTOTHOM
AMAIA30HE.

*Co3nanmne TB cucrem ¢ HOBBIMH CTAHIAPTAMHU Pa3JI0KEHUS U300pakeHus (TeJleBUICHUE
BBICOKOM Y€TKOCTH).

*Paciuupenne QyHKIMOHAJIBHBIX BO3MOKHOCTEH CTYTUHHON annaparypsbl.

*[lepexaya B TB curnaJje pasjin4Hoi JONOJHUTEIbHOU HH(pOpMALIUN.

*Co3nanne uuTepakTuBHbIX TB cucremM, npu moib30BaHUU KOTOPBIMM 3PUTEb MOJIYy4aeT
BO3MOKHOCTb BO3/1€iiCTBOBATh HA NepeaaBaeMylo nporpammy (Hanpumep, BUaeo 1o
3ampocy).

*Dyukuuda «B Haua10 nepexavuny.

*ApxuB TB-nepenauy u 3anucs TB-nepenau.

*Br100p si3bIKa U CYOTHUTPOB.

Henocrarku niu@poBoro rejeBuieHus

*Pe3ko orpaHuYeHHAs] TEPPUTOPUS MOKPHITHS CUTHAJIA, BHYTPH KOTOPOH BO3MOMXKEH
NpuéEM.

e3JaMupaHus ¥ PACCHINAHUSA KAPTUHKH HA «KBAJPATHKI» NPU HEJAOCTATOYHOM YPOBHE
NPUHUMAEMOI0 CUTHAJIA.




OcHoBHbIe cTanaaprtsl IITB

J L L L

DVB ATSC ISDB

EBponeicknii AMEpUKAHCKUHT AnoHckuu
CTAHAAPT UU(PPOBOIO CTAaHAAPT UU(PPOBOIO CTAHAAPT UU(PPOBOIO
TeJIeBUICHU S TeJICBUICHUS TeJIeBUICHUS

DVB-S, DVB-S2 ATSC (Iludposoe ISDB-S (Ilu¢posoe

(Lnposoe cuyTHnKoBOE 3(pupHOE TeJIeBUIEHHE) CIy THUKOBOE

};{Izg_l?l{l e]gp{gg_Tz ATSC-M/H TeJIeBHAEHHE)
(I_Im])po’Boe ypupHoe (MoouibHOe ISDB-T (Ilu¢gposoe
TeJIeBUIeHHe) TeJIeBUIeHHe) 3(HpHOe TeJleBH/ICHHE)

DVB-C, DVB-C2

1seg (MoouibHOE
(Iludposoe kadeabHOE 8(

TeJeBHIEeHHUE)

TeJIeBUICHHE)

DVB-H (Mo6uibnHoe ISDB-C (KaGeabnoe
TeJIeBUICHH ) TeJIeBUAeHH )
DVB-SH

(CIyTHHKOB0OE/MOOMJIbHOE)



Cnucok crangapToB HU(POBOro TeJeBU3HOHHOI0 BelAHUSA

Crannaptel DVB (EBpona)
DVB-S, DVB-S2 - (LlugpoBoe CnyTHUKOBOE TeJIeBUICHUE)
DVB-T, DVB-T2 - (LludpoBoe 3¢pupHoe TejaeBHICHME)
DVB-C, DVB-C2 - (Llu¢gpoBoe kadesibHOE TeJIeBUICHUE)
DVB-H (MoOu/JbHOE TeJIeBUACHME)
DVB-SH (cnyTHHKO0B0e/MOOUIBLHOE)

Crannaptel ATSC (CeBepHasi Amepuka/Kopesi)

ATSC (Hu¢gposoe 3¢pupHoe TeJIeBUACHHUE)

ATSC-M/H (MoOuniibHOe TejieBHIeHUE)
Cranaaprtsl ISDB (Anouusi/JIaruHckas AMepHuKa)

ISDB-S (LludpoBoe cnyTHUKOBOE TeJIeBUACHHE)
ISDB-T (Llndposoe 3¢pupHoe TeaeBUIeHIE)
1seg (MoOnIBbHOE TeJIeBUAEHNE)

ISDB-C (KabeabHoe TejieBHIeHME)
SBTVD/ISDB-Tb (bpa3zuius)

Kurajickue craniaptbl iM(GpoBOro TeJ1eBU3MOHHOI0 BEIIAHUS
DMB-T/H (3¢pupHoe/MoOUMIBbHOE)
ADTB-T (3¢upHnoe)
CMMB (MoOuJIBHOE)
DMB-T (3¢upHoe)

Crannaptel DMB (Kopeiickoe MOOMJIbHOE TeJIeBU/ICHH €)

T-DMB (3¢upHoe)
S-DMB (cnnyTHHUKOBOE)
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4.2. IluppoBoe TesieBuaeHue B Poccun

Pacnopsizxkenunem IlpaBurtenncrBa Poccuiickon @egepanuu ot 29 Hosiops 2007 r. Ne 1700-p

npuHaTa Konuenuus pazsutus tejepaanoseimanus B Poccuiickoin @enepauuu Ha 2008 -
2015 roambr

Poccniickas ceTb HupoBoro Bemanus oyaer cocToaTh u3 20-24 0ecriaTHbBIX KAHAJIOB, HO B
deBpasie 2010 roga 3apadorasm Toibko 8 u3 Hux. Bemanue Benercsa B popmare DVB-T c
konupoBanueM_MPEG-4 AVC. B nepBblii MyJIbTHILUIEKC BXOIAT TeJeKkaHaJbI «IlepBbIii
KaHa», «Poccus 1», «Poccus 2», «Poccust K», «Poccus 24», HTB, «Iletepoypr—IIsiToin
KaHa», «Kapyceib», a Tak xe paaguoctanuuu «Paguo Poccumn», «Masik», «Bectu @M».
IHocae 2015 roga niaHupyeTcs 3aMycCK emié JByX MYJbTHILIEKCOB.

IIpaBuTEJNBCTBEHHAS KOMUCCHS 10 TeJIePaAMOBEelIaHUI0 0100p1JIa BHEAPEHUE HOBOIO
cranjaapra uudposoro semanusa DVB-T2.

97 % BCero poccuiickoro poiHka HupoBoro Onepatop AGoHEHTOB
TeJeBUAeHMsI IPUXOAUTCS HA IeCTh KPYIMHeHmmnx
OnepaTopoB.

Tpuxosaop TB 7,5 MJIH
Pocrenexom 700 ThIC.

Komnanus «IITB», nouepusis komnanusa AOK HTB-ILtioc 650 ThIC.
«Cucremay», paspopaurBaeT CUCTEMY MOOUJILHOIO

Beuianue popmara DVB-H.

B Mockge ¢ 2008r nposaiaep OnLime
(HamuoHaJibHbIEe Ka0eJdbHbIE CETH) BEET BelllaHUE B
dopmare DVB-C, naker u3 107 kanajon

Opuon Ikcnpece 570 ThIcC.

BuimneaKom 540 ThIC.

AKkano 502 ThIC.



O XOAE UWNDPOBU3ALIMA TENEBELWAHUA POCCHA

: / v
Aransl peanusayvu OUN, i M
1 MynbTMNNEeKc - 5 R . &3 pernons
2014 o 4958 TTyeaTOR Bevisme
T e Nagmareenees - 4 958
2012 M“

* 30 cybnaxroe PO

o ¢ 1658 myTos S
2011 ;.‘ e 3 -i
\ - - ¢ 41 eyt PO

o 1 15 SywcIon Deuseens

* 5 parsoss
¢ 3BT w108 S
* Danyraienness -3 3%

e 17 cyvaron PO

2010 ° i;."1'-- o 715 Sywcion DosEees
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4.3. IlIpuHuunsl GopMUPOBAHMSA

MMIIYJIbCHO-KOA0OBOHU MOAYJ/JIAIINN
OnHoii M3 IIABHBIX NMPUYMH OTPAHMYEHHIT AHAJIOIOBOIO TeJIeBHAEHHS CJeayeT CUHTATh
cJ1a0YI0 MOMeX03alMIIeHHOCTh aHAJIOTOBOr0 CUIHAJIa, KOTOPbIi MoJABepPraercs B KaKJaoM
M3 MHOTOYHCJIEHHBIX YCTPOICTB TeJeBU3HOHHOI0 TPAKTa BO3AEHCTBUIO IIIYMOB M APYIHX
1moMex, HAKaIJIMBasi MX OT 3Be€Ha K 3BEHY : i
B yugppoeom menesuoenuu onepanuu | tnanoeatoni cuznan
00padoTKU, KOHCEPBALMM M Nepeaadu
TeJIeBU3MOHHOI0 CUTHAJIA CBA3AHBI C €ro
npeodpazoBanueM B uudpoByo popmy
Juckpemu3zayus - 3aMeHa HENPEPHIBHOTO - @ AL Al T
anaJjiorosoro TB curnana u(1) | A ———
MOCJIeA0BATEJIbHOCTHIO OTAEJIbHbIX BO \I*‘—_’:
BpPEeMEeHH O0TCYETOB 3TOI0 CUTHAJIA.
Keanmoesanue 3akj1104aeTcs B 3aMeHe
MOJIYYEHHBIX IMOCJIe JMCKPEeTU3amuu
MI'HOBEHHBIX 3HAYEHHI 0TCYETOB
OJIMKAMIIIUMHM 3HAYEHUSIMHA U3 HAOopa
(pUKCUPOBAHHBIX YPOBHEH.
Koouposanue - npeodpazoBanme
KBAHTOBAHHOI'O 3HAYCHMUA OTCUCTA B z T AT ()T
Uuppobod cuzkan
COOTBETCTBYIOILILYIO €My KOA0OBYIO
KOMOMHAIIUIO CUMBOJIOB.
IIpeacraBiieHue IMCKPETHBIX U
NMPOKBAHTOBAHHBIX 0TCY4eTOB TB curnajia B
HATYPAJIbLHOM JIBOMYHOM KOJ€ HA3bIBAKOT Auckpernsanus, KBAaHTOBaHHE 1
UmMnynbcHo-k00060u mooynayueiu (MKM) KOAUPOBAHME BUICOCUTHAJIA




4.4. Jluckperuzanus 1 KBAHTOBAHHE TEJICBU3HOHHOIO

CHUI'HaJIa

Ilocie npeodpazoBanus Dypbe

rae S(f) u Sa(f) — cnexkTpbl
HCXOAHOU U Ran—10 n= — oo
AUCKPETUZUPOBAHHON (PYHKIUHA

Cnekrp TUCKPETU3UPOBAHHOIO
CUTHAJIa  TNpPeACTaBJsieT  codou
CYMMY HCXOAHOIro cnexkrtpa (n=0) u
"mo00YHBIX" MM TOMOJHUTEJLHBIX
CIIEKTPOB TOI0 K€ BHAA, HO
CABHHYTBIX OJIHH OTHOCHUTEJIbHO
apyroro Ha fou , 2fn m 1. 1. C
IMOMOIIBLI0O HICATLHOIO0 (DHILTPA [N R oy R e

(0= YU — i, u(nT) = Y u(t)§(t — nT)

fo0

HkHUX yacTor (PHY) ¢ yacrorou npH [x <2frp
cpesa f .., MOXHO BBIIEJIUTD

CIICKTP HCXOAHOI0 CHUIHaJJIa, C€CJ/IH
BbINNOJTHAKOTCHA ABa YCJI0BUSA

fg>2frp H frpgid)ﬂllgfn_ frp'

Teopema KorenbHUKOBA



4.4.2. Biusinue mara JUCKPEeTU3alUu HA KAa4eCTBO U300paKeHust




4.4.3. KBaHTOBaHHE U KAYECTBO U300paKeHUA

KBaHTOBaHUE U300paKeHUA — My ViR
omnpeaeJeHue oOJuKanIIero
«pa3pelleHHOr0» 3HAYCHUA APKOCTH,
COOTBETCTBYIOIIIEE N0 BeJINYMHE YPOBHIO
KBAHTOBAHUS.

Koan4ecTBO YPOBHE KBAHTOBAHUS
BbIOHPAETCH KAK KOMIIPOMUCC MEKIY
KAa4eCTBOM U300paKeHU U
BO3MOKHOCTBIO COKPATUTH HUPPOBOM
MOTOK (NMPUKJIAJHBIC 32124 — 256
YPOBHEH, COBpEMEHHOE BelllaTeJIbHOe
TeJeBuaeHuE - 0oJ1ee 1024).

HIxajoil KBAHTOBAHUA HA3BIBAKOT 3aKOH
pacupeae/JieHusl BeJIMYUHBI HIAra
KBAHTOBAHHUS 10 3HAYCHUAM
AMILIMTYbl KBAHTYEMOI'0 CUTHAJIA
(HanpuMep, APKOCTHU JIEMEHTOB
U300paKeHus ).

Onepanusi KBAHTOBaAHMSA 00513aTEJILHO
MPeAInoJaraeT nosiBjaeHue ouuOKu

Keéanmoesanus Mexay UCTUHHBIM 4
3HAYEHHEM CHUTHAJIA U(1) M ero KBAaHTOBAHHBIM npuoauxkenueM Uke(nT), 4To

NMPUBOANT K wiymam keanmosanus (J10xHbIe KOHTYPbI). Ilpu yncse ypoBHeu
kBaHTOBaHuA npesbimawmem 100...200 (mym kBanTOBaHuA He npesbiinaer (,5...
1% pa3maxa cursaJia) Jio;KHble KOHTYPbI He BOCIPUHUMAKTCH HA M300PaKeHU .

AN




4.5. IIpocTpaHcTBEeHHAA JUCKPETU3ALMUSA

EcJjid 4acToTy 0TC4€TOB B
CUTHAJIE BbIOPATHh KPATHOM
4acToTe CTPOK, TO HA
U300paxeHuu Oyaer
o0pa3oBaHa OPTOrOHAJIbLHAA

CTPYKTYPA IMCKPETH3ALNHN,

B KOTOPOH OTCYETHI
pacnoJiararTcs B ysjiaax
NPAMOYI0JbHON pelmeTKU

Eciu pacno/ioxkuTh 0TCYETHI B COCEAHUX CTPOKAX
TaK, YTOObI OHU OBLJIM CMEUICHBI IPYT OTHOCUTEJIbHO
JAPyra Ha MOJIOBHHY IIAra IMCKPeTU3anuu (IOoJI0BUHY
pa3Mepa OJHOI0 JIeMeHTa u300paxeHus) d/2, To
Oyzer o0Opa3oBaHa IIAXMATHAS CTPYKTYPA OTCYETOB.
Ona mo3BoJisieT 0e3 CylmecTBEHHOr0 yiepoa
Ka4yeCTBY U300pa’KeHUsA CHU3UTh MUHUMAJIbHO
JONMYCTUMYI0 4acTOTy Auckperuzanuu ¢ 12 MI'u (nmpu
OPTOrOHAJILHOM CTPYKTYpeE) 10 8...8,5 MI'n u
COOTBETCTBEHHO MPONOPUMOHAIBHO YMEHbIIUThH
uudposoii mnoroxk TB curnagna




Bwieoowi:

[Huppossie TBC obmagaroT OoJbIIeH
MTOMEXO3aIIUIIIEHHOCTHIO B CPABHEHUH C
AHAJIOTOBBIMU.

O0beM nepenaBacMoil HHPOPMAIIUH O
M300paKeHUHU MOCIIC JUCKPETU3aIlMN, KBAaHTOBAHUS
M KOJUPOBaHUS TpeOyeT JOMOJTHUTEILHOTO
YVINIOTHEHUS (BHUICOKOMIIPECCHUH ).



3aaHue HA CAMOCTOSITEJILHYIO padoTy

Hpouumae KOHCnéKm JleKl(uﬁ omeemumosv HA CJleOylomue eonpocol:

1.

2,

e

Kakue oCHOBHBIE JOCTOMHCTBA HU(PPOBBHIX CUCTEM TEJIEBUACHHUS B CDABHEHUHU C
aHaJ0rosbiMu Bbl 3Haere?

Yro Ha3pIBaOT AucKkperu3anueid TB curnana u Kak oHa oCyliecTBJIsIeTCH?
KaxkoBo yciioBue Bb100pa 4acToThl AMCKpeTU3anuu (teopema KoreabHukoBa).
IIpuBeaure rpadpuyecknii npuMep TUCKPETU3ALMUM.

Yro Ha3bIBAKOT KBaHTOBaAaHMEeM TB cUrHaJ/ia u Kak OHO OCYIeCTBJIACTCS ?
CKoJIbKO YPOBHEH KBAHTOBAHUS HEO00X0AMMO /IJisl Ka4eCTBeHHOM nepenauu TB
curtaJa. IllpuBeaure rpaguyeckuil npuMep KBaHTOBAHMS.

Kak npouszBoaurcs koauposanue TB curnanaa u kakoe KOJIM4eCTBO Pa3psaioB
IpH 3TOM Tpedyercs?

ITouemy ckopocTh nepeaayu HUPPoBor HHPOPMALMH NPEBHINIAET B HU(PPOBOM
TB - 200 MouT/cex?

B yeM NpUYMHBI CTATUCTUYECKON U PU3HOIOTMYeCKON U30bITOUHOCTH TB
u3o0paxeHus?

Kakoi Bua umeet 0000111eHHAsI CTPYKTYPHAas cxeMa HU(pPOBOro rejaeBuaeHus?
Kaxkou Bua umeet cnexktp TB curnana mocjie JTMCKpeTH3aluu U KAKOBO
yCJI0BHE BOCCTAHOBJICHUS CIIEKTPAa 0e3 UCKaKeHUu?

Kakoil BUI UMeeT OPTOrOHAJIbHASA U IAXMATHASA CTPYKTYpPa AUCKPETU3AUU?
B yem npeMMynIecTBO IIAXMATHOM IMCKPETU3ALMH Mepel OPTOrOHAJIbHOM ?

[1] — TenesudeHue/nod. Peod. B.U. [xxakoHusi. M.: Bbicwasi

wkona, 2007, c. 62-82



