MwuHMUCcTepcTBO 06Pa30BaAHMA U HAaYKU YKPaUHbI
lfocyaapcTBeHHbIN YHMBEPCUTET TeNEeKOMMYHUKaUUM

Kadeapa pagnortexHonormi

JNabopatopHan pabora 9

Mo ancumnnmnuHe:” OcHoBbI TENEBUAEHMUA U TE/IEBU3NOHHbIE CUCTEMBI”

Ha Temy: «CeTn TeneBM3MOHHOIO BELLLaHUA»

doueHT [lapxomeHko B.J1.

Kuis-2014




NMPESEHTALUUA

HA TEMY:

«CETU TEAEBUSUOHHOTO BEMH‘WHNW

1.CTpyKTYpa nepesaroLen cetm TeA€BU3MOHHOIO BELLIaHUS

HaszemMHaa TeneBu3anoHHaa nepefarollas CeTb
COCTOWT W3 TeNeLeHTPOoB, paboTalwmMx COBMECTHO C
paguoTeneBU3MOHHEIMU NepeaaroLMMn CTaHLMAMK
(PTMC), TENEBU3NOHHBIX PETPAHCIIATOPOB N TEXHWUYECKUX
CpeacTB nepeaadn TeneBU3MOHHbIX CUMrHamnoB Ha
BornbluMe paccTosiHWA. TeneueHTpbl NpeacTaBnaoT cobon
KOMMNJieKChbl paanoTEXHUYECKOM annapaTypbl, NOMeLLeHNIA
n cnyxb, HeoBxoAUMbIX ANSA CO3AaHWA TENEBM3NOHHbIX
nporpamm. C TeneLeHTpoB ChOpMUPOBaAHHbLIE
TENEeBU3NOHHLIE CUrHarbl HEMOCPEACTBEHHO NepenarTcs
Ha PTTIC.
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Haunbonee 3KOHOMWYHOE NNaHWPOBaHWE MepenarLLen
TENEBM3NOHHOW CETK JOCTUraeTcs B TOM Criydae, ecnm
TEeNeBM3NOHHbIE NepedarLlme CTaHLMM pasMeLLalnTca no
yrnam paBHOCTOPOHHEro TpeyronbHuka (puc. 1.1) [40].

B aTom cnyvae Kaxabl TENEBU3NOHHLIN Nepefaryuk,
NMEIoLLUUIA NepefaloLLy0 aHTEeHHY C KPYroBOM Avarpammon
HanpaeneHHOCTH, obecrne4nBaeT BO3MOXHOCTb Npuema
TEeNeBM3MOHHOr0 CUrHarna Ha paccTosHUM 2 <y, rae I -
cpeoHvA paguyc 30HbI NpsaMoin BugumocTi. M3 puc. 1.1
BMAHO, YTO ANA CAMOLWHOMO MOKPbLITUA TEPPUTOPUN NIoLLa-
Obt0 S TENEeBM3NOHHbLIM BELLlaHMEM C MOMOLLbHO HECKOMNbKUX
TENEBU3NOHHLIX paguonepenaTtymkoB, UMEKLLMX OAMHaKOBbIN
cpeaHvi paauyc 30Hbl 0OCNYXMBaHUSA I, PACCTOAHUE MEXY
COCEOHMMU TENEBU3UOHHBbIMK paduonepenaTymkaMm Hy>KHO
BbIOWpaTh 13 ycnosus g, <>/3 .




Mpwn NNaHUPOBaHMN CETU TEMNEBU3UOHHOIO BeLlaHus,
a UMEHHO MpU KOHKPETHOM pacnpeaeneHun HOMepoB
pagvoKaHanoB Ans COCEAHUX nepedalolnx CTaHUWUIA C
Lienbi UCKMIOYEHUS] 3aMETHOCTU B3aUMHbIX MOMEX [OIMKHbI
co@nioaaTbCA HOPMbI 3HAYEHWUSA 3aLLMTHOMO OTHOLLIEHUS A,
KOTOpPOEe OMNpPeaenseTcs BblpaXkKeHuem

A=Ug/U,,
pals] Uc' HarnpaxeHue rofe3aHoro curHasria Ha

dHTEHHOM BXO4E TEIeB130pa; U,- HarnpAaxeHne curHarna
Nnomexu.

Hanbonbluee 3aWMTHOE OTHOLLEHWe TpebyeTca npu paboTte
TeNneBU3WOHHbIX NepPenaTyMKoB B COBMELLEHHOM (OAWHAKOBOM) pagvoKaHane.
Hanpumep* Benn4ymHa 3alMTHOIO0 OTHOLLEHWUS MO COBMELLEHHOMY pa-
AunoKaHany JomkHa bbiTe TakoW, YToObl MONe3HbIi CUrHan Ha Bxoge Te-
nesu3opa Obin 6onblue Melwatoulero He MeHee, Yem Ha 40 gb. [1ng
obecneyeHnsa Takoro 3Ha4YeHUs 3aLUMTHOIO OTHOLLEHWS HA NpaKTUKe He-
0bXxoQuMo yaanaTe opyr oT Apyra TeNeBU3MoHHbIE paguonepeaaTyunkm,
paboTatolne B 00MHAKOBEIX paguoKaHanax, Ha 04eHb 3HaYUTeNbHble
paccToaHWa. BenegceTere pasnuyHo cTeNeH 3amMeTHOCTU OTAENbHbIX
YacTOTHBIX COCTABMALLMX MOMEXM, a Takke HEPAaBHOMEPHOCTH YaCTOTHOM
XapakTepuUcTUKKN M3bUpaTenbHOCTM TENEBU3NOHHOTO MPUEMHMKA, BENUYMHA
3aLUTHOIO OTHOLLIEHMSA HEOAMHAKOBA MO CNekTpy paauokaHana (puc. 1.2)
(YacToTHbIE 3aBMCMMOCTW 3aLLMTHOTO OTHOLLIEHWS )
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Ba)kHoM XxapakTepucTMKon CnyTHUKOBbIX
TeNeKOMMYHUKaLMOHHBLIX CUCTEM ABNSETCH
KONMMYeCTBO CTBOJSIOB CMYTHUKOBOIO
peTpaHcnaTopa. CTBOMOM CNYTHUKOBOW
CBS131 Ha3bIBaETCA NpuemonepenarLLni
TPaKT, B KOTOPOM paguocurHarsl NpoxXoasit
Yyepes obLme yCunuTernbHble SreMeHThI
(obWwKnn nepenaTymnk) B HEKOTOPOW
BblOENIEHHON CTBOSTY 0BLLEn Noroce 4YacToT.
Becb AnanasoH 4acToT, B KOTOPOM paboTtaroT
CMYTHUKWN CBA3W, MPUHATO OENUTb Ha
HEeKOTopble NOMNOChbl YacToT LUMPUHON

AN CNYTHUKOBLIX PaAUOAMHUIA 3eMAas-MC3 n UC3-3emMAasl BbIAEAEHDI
dUKCUpPOBaHHLIE MOAOCHI YacToT, yKa3aHHble B Taba. 1.3. Mpuuewm, B nepeyto
o4Yepenb, PEKOMEHAYETCHA MCNOAL30OBaHWE AnanasoHa Yactor 10,7... 12,5 [Mu.
310 CBA3AHO C TEM, UTO B 3TOM YYaCTKE CNEKTPa MPaKTMYECKU MaAo
CKa3blBaKOTCA METEOPOAOTMUYECKHNE YCAOBUA aTMOCHEPLI Ha
pacnpoctpaHeHe PaAMOBOAH.

Tabn.1.3.

3 U ANE: | ‘0Baf 63
3emnsa-MC3 NC3-3emnsa 3emnsa-MC3
5,725...7,075 0,62...0,79 10,7.. 1,7
79..84 2,5..2,69 14,0..14.8
12,5..13,25 11.7..12.5 17.3..18,1
14,0..14,8 40,5..42,5 47.0..49,2
17,3..17.7 84... 86 ’
27..31
425.435
47,2..502
50,5..51.4
71,0..75.5
92..95

202...217
265...275
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PyHKLUMOHaNbHasa cxema LM poBon
cnyTHMKoBon cuctembl HTB.

PaanoteneBn3nOHHbIM NepenaroLmm
LueHTp cuctembl HTB cocTouT 13 criegyroLwmx
PYHKUMOHAmNbHbLIX YCTPOWUCTB: KOAEPOB
aygouo- 1 BUaeodaHHbIX; MynsTUnneKcopa,
MogynsTopa, paguonepegarymka n nepe-
AaroLlen CnyTHAKOBOW aHTEHHbI
napabonuyeckoro Tuna.

cTaspapra MPEG-2

6
Bupeopaunsie 1
LI

7
Aypuogantse |

1-WUC3; 2 - nepepatowan cnyTHUKOBas aHTeHHa; 3 - pagvonepenaryuk; 4 -
QPSK-mogynsatop; 5 - mynstunnekcop; 6, 7 - kogepsbr; 8, 12 - konBepTOpbI,
couneHeHHbIe ¢ nonApusaTopamu; 9, 13 - npuemMHble cNyTHUKOBLIE aHTeHHbI; 10 -
aboHEeHTCKUI CNYTHUKOBLIN NpueMHUK; 11 - TeneBusop; 14 - ronoBHas ctaHuusA; 15
- pa3sBeTBUTENb Ha HECKONbKO HanpaBnenuu; 16,18 - marucTpanbHbie ycunurenwu;
17,19 - marucTpansHble otBeTBUMTENN; 20,21- nOMOBaA pacnpenenuTensHas ceTb
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PaccmoTprmM 6a230BYH0 CTPYKTYPHYHO CXeMY CNyTHUKOBOTO UM$pPOBOTro
npUemMHUKa, NpeAcTaBAEHHYIo Ha puc.2.1.

Mocne Toro, Kak BbIAEAEHHbIN C BLIXOAA KOHBEPTEPA CUrHAA NMPOXOAUT LEMK
AEMOAYAALIMM, OH NpeobpasyeTcs B MHGOPMALMOHHbIN NOTOK B BUAE LMGPOBbIX
NaKeToOB W NOCTYMNAET B YCTPOMCTBO UCTIPABAEHUA OLIMBOK. B AeMYABTUNIAEKCOPE
NPOW3BOANUTCA paspeneHre MHOOPMAaLMOHHOrO NOTOKa Ha ABa KaHana: ayAuo v
BUAEO. AeKOoAEep NOAAEPKMBAET CaMble pasAMuHble popmMaThl U MUMEeT BoAbLLOE
KOAMYECTBO BbIXOAOB: LM$PPOBOE BUAEO, aHAAOTOBOE BUAEO, LMGPOBOE ayaAro (3BYK),
aHanoroBoe ayauo (3ByK), RGB-BbIX0A U Ap.

. [emopynaTop Wcnpasnexue Demyneru- Bupeokopep

ownbok nnexcop MPEG-2

| Mukpo- IAynuonexqp,ep Uudpposoit 3eyk

npoyeccop MPEG-2

e — AHanorosblif 3Byx
I ynpaaneuua] | G l

Moaynatop BY-sbixopn
Kopep Ananorosoe Bugeo

CUCTEMDI HY
LUBETHOrO -BhiXof
u3obpaxeHua RGB-Boixon LiMdposoe sugeo

2.1.0cobeHHOCTN Nepeaavm aHanoroBbIxX
TeNeBU3UOHHBIX . CUTHANOB No paauopenenHbIM IMHNAM

Mepenaya UMPOBLIX TEMEBU3UOHHbLIX CUTHAINOB Mo
LUMdpoBLIM paguopeneiHsiM nuHuam (PPIT), koTopele hakTuyecku
ABNAKTCA MYNLTU- CEPBUCHBIMM, HE OTNTMYAETCHA OT CnocoboB
nepegaqv Apyrux umdgpoBblx CUrHaNoB, HanpUumep, AaHHbIX.
OpHako B HacTosiWwee Bpems Ans MNepenayn Ha Gonblune
paccTosIHUA TENEeBU3NOHHLIX CUrHANI0B JOCTATOMHO LUMPOKO eLle
ucnonb3aytoTcs aHanoroeele PPI1. B 3ToM criyyae TeneBu3noHHbIN
CUrHasn 13 annaparHoW TeneueHTpa (C Bbixoga NMHEWHOro
ycunutens) no kabento unu no BcnomorarensHon PPJ1 nogaetcs Ha
MOAYNATOP Nepenarynka OKOHEYHOW paguopenelnHon ATaHLmn
(OPC). MogynupoBaHHbIn paguocurHan Yepes uenoyky MNPC
peTpaHcnupyetcs K npuemHon OPC, roe TeneBM3noHHbIA CUrHan
BblOENAeTcs ETEKTOPOM, YCUNMBAETCHA BUOEOYCUITUTENEM U
nonaetca Ha PTT1C. OcHoBHOe ycuneHue peTpaHCcnmpyemoro
curHana Ha ctaHumax PPJ1 ocyliecTBnaeTcs Ha NPOMEXKYTOYHON
vactotre 70 unu 140 MI"y,
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CTpyKTypHaa cxema nepeaolleid annapaTtypbl TENEBM3NOHHOro cteona PPl
npeacTasneHa Ha Ha nepegaroLLeil CTOpoHE TENEBU3NOHHBIWA CUrHan ¢
COEAVHUTENBHOW NUHUK nogaeTca Ha ®HY 1 ¢ rpaHuyHon YacToTon 6 MY, 3aTtem
TENEeBWU3NOHHbI CUrHan NocTynaeT Ha BrioK 2, B KOTOPOM OCYLLECTBNAETCH KOpPEKLMA
rpynnoBOro BDEMEHW 3anasablBaHnA TENEBU3MOHHOIO cUrHana 1 npeabickaxeHua A4X c
Lienbio YMEHbLUIEHNA YPOBHA HU3KOYACTOTHLIX COCTABNAIOLLMNX CNEKTPA, U Ha CyMMaTop
3. CurHanbl 38yKOBOro CONPOBOXAEHUA 1 3BYKOBOIO BelllaHus 1/,,, YPOBEHb KOTOPLIX
nocrie CoeAUHUTENbHbLIX NIMHUIA YCTAHABNWBAETCA BXOAHLIMM perynaropamu 9, 17,
NocTynatT Ha YacTOTHbIE MOAYNATOPLI NogHecywux fy,, fy, 10, 18. 3atem nocne
orpanuuuTenei 11, 19 n ®HY 12, 20 nogHecyLmMe, MOAYNMPOBAHHLIE MO YaCTOTE CUr-
Hanamu U, Uz, nogatoTca Ha cymmatop 3. CroAa e NocTynaeT HanpsKeHue NunoT-
curHana U,., oopmupyemMoe retepoguHom 13. MNocne cymmaTopa 3 rpynnoBoi curHan
YCUNUBAETCA YCUNUTENEM 4 U NOCTYNAET HA IPYNMNOBOIA MOAYMATOP, OCYLLECTBNAOLLNA
YM npomeskyTouHol YacToTsl f,, = 70 MI'y. Mpy 3ToM AeBMaLMS YacTOThI
TEeNeBU3NOHHBIM CUTHANOM AomkHa ObITh He Gonee +4 MI'y. Ansa o6
ecnevyeHns BbICOKON NIMHENHOCTN MOAYNALWNOHHON XapakTepucTukn YM reHepaTtopa
(YMT) B obnactryacTtoT 70 +4 MI'y nocneaHuii CTPOMTCH MO CXEME BbIYUTaHWA YacToT
f.y U fa oByx YUMI 7 1 21, paboTaloLLmnx Ha yacToTax /y, U f,2 B AuanasoHe 300...400 MI'y.
B aTom cny4ae Kaxablii U3 reTEpoAVHOB MOAYNMPYETCA NyTEM U3MEHEHWA EMKOCTHW
BapukanoB 6, 14. MogynupyoLnia curdHan L/(f) yepes pa3Ba3sbiBaloLLee YyCTPOUCTBO 5
rnogaeTcA Ha BapuKanbl B NpoTMBodase, N03TOMY YacToThl FfeHEPaTOPOB ONpeaensaoTea
cneayowMMy COOTHOLLEHUAMMU:

fr\ = fol + Afo(t) — /01 + k,,U(t); ,2 = /02 - k,,U( 1),
rae A.fp(t) - AeBMauusa YacToThl; K, - NOCTOAHHBIN KO3 dUuLmMeHT. KoppekTupytoLime
Lenu 8, 22 NoBbILLAT NMHEWHOCTL MOAYNALMOHHBLIX XapakTepucTuk HMI
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3.1.Cnocobbl NOCTPOEHUE CHCTEM KaBEABHOIO TEAEBUACHUS HE KOBKCUaALHOM
Kabene

Puc. 3.1.
PyHKUMOHaNIbHasA cxema
CKTB mynsTtumeguiiHoro
Tuna c opeBOBUOHOMN
pacnpenenuTenbHoOM
ceTbio U 06paTHLIMHK
KaHanamm

0OcobeHHOCTH QYHKLIMOHaAbHOW cxeMbl CKTB Ha KoaKcHanbHOM

kabene.

BonbwuHeTBo AeiicTeytowmx CKTB umeeT, Kak npaeuno, SpeBOBUAHYIO CXEMY
pacnpegenuTencHoil cetn. [AnA npumepa yHKUMOHaNbEHAA cxema KabenbHON MHTepaKTWBHON
TENEBU3NOHHON CUCTEMbI MyNETUMEAMIHOTO TUNA € APEBOBUAHON pacnpefenuTensHol CeTbio
npusefeHa Ha puc. 3.1. B cocTas ronosHoi cTaHuuu 1, npeactaBnsaolleil coboii LeHTpansHoe
ofopynoBaHue cucTeMbI, BXOAAT annapatypa (hopMUpOBaHUS BeLLaTeNbHbIX TENEBU3UOHHBIX
CHUrHanos 2, annapaTypa (opMUPOBaHUS CUTHArNoB MynsTMMeAna 3, annapatypa uuchpoBOro cxxatus
M MyNETUNNEKCUPOBAHNA NEpefaBaeMblX CUTHanNoB 4, NPOLEeccop CUrHanoB TENEBUAEHUS U
mynsTumegua 5. Ha ycTpoiicTBo 2 HenocpeACTBEHHO NOCTYNAKT COBOKYNHOCTE CUrHaNoB Nporpamm
CMYTHUKOBOTO TENEBUAEHUS, CUTHAMb! NPOrpamMM 3(hUPHOTO TENEBUAEHUS, a TaKKE CUrHanLI OT no-
KanbHbIX TENEBU3MOHHLIX cTyauii, obenyxumeatowmx MecTHele CKTB. Ha ycTtpoiicTeo 3 nocTynatoT
MHhopmauua U3 BaHKka JaHHLIX KOMNLIOTEPHON ceTH, MHAPOpMaLUMs U3 cnelnanu3upoBaHHoOM
bubnuoTtekn, copgepxalei bonbwoe konuyecTso guckos TUna CD-ROM n BugeoKoMnakT-gucKoB,
CHrHanbl ¢ dakc-MoAeMoB TenePoHHOH M COTOBOI CETH, CHTHanbl CneLuaneHelX BUAEoNporpamMm
ANA AMCTaHUHOHHOro obpa3oBaHvs, curHanbl 3ByKoBbIX nporpamMM. Ha IC ocywecTenseTcs
¢hopMUpOBaHUE HENOCPEACTBEHHO NepeAaBaeMblX ANA abOHEHTOB CUrHANOB TENEBUAEHNA U MyMb-
TuMeaua. C noMoLblo pa3BeTBUTENS Ha HECKONBKO HanpaeneHui 6 oT C 0TXOAAT HECKONBKO
MarucTpancHbIX NUHUA 7, COCTOALMX M3 OJHOTUMHBIX KaBemnbHbIX YUacTKOB, MarucTpansHbIX
yeunuteneid 8, MarvcTpaneHelx oTeeTeuTeneid 9. OT marucTpanbHbIX NUHUIA

OT1xoaat cybmarncTpanbhble nuHun 11, cogepalyne OAHOTUNHbIE KabenbHble YYacTku,
cybmarucTpaneHele younutenu 12, HanpaeneHHble oTeeTBuTenn 13. HakoHeu, oT cybmarnctpaneHeix
NUHWA OTBETBNAOTCA Kabenu AomoBoi pagnopeneiHoi cetu (OPC) 14, cogepxalieil AOMOBbIE
yeunutenn 15 U naccuBHbIe HanpaBneHHble aboHeHTckue passersuTenn 16, ¢ NOMOLLLIO KOTOPbIX
OCYLUECTBNSETCH NOAKNoUEHUe aBOHEHTCKNX TEPMUHANOB, COAEpXaly|X NpoLeccop Mynstumeaua
18, MHTEepaKTMBHLIA NyneT ynpasneHnsa 19, aboHeHTCKuiA Tenesusop 20.
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4.Cemu uughpo8o20 UHMepaKkmugHo20 kabensHo20
mernesuodeHus

BornoKoHHO-onmuy4eckas mexHosn02us o3eornsem
co30asamb UHMepPaKkmueHbIe WUPOKOIMONOCHbIE cemu, Mpu2ooHbie
0715 nodayu u pacnpedesieHUs UHGhopMayuu 8 rosTHOCMbIO
yugbposom sude. B npaeurnbHO cripoekmupogaHHoU KabernbHou
cemu omHoweHue cugHar- wym 0OImMKHO bbimb A0CcmamoYyHo
8bICOKUM, 8biWe, YeM 8 CIlymHUKo8oU cucmeme (o cmaHoapmy
OHO GOImKHO BbIiMb He HuUXxe 43 db). pu amom rnonoca Yacmom
KaHarnoe kabensHoU cemu 3Ha4umerisHo yxe (8 MIy), yem rnonoca
yacmom cmeosna CrymHuUKo8020 pempaHcsmopa, mo3momy
uenecoobpasHo NpUMeHeHUe MHO20M03UUUOHHOU MOOYnAauuU,
Hanpumep, QAM. bornee ebicokoe omHoweHuUe cugHa-wym
CHUXaem eeposmHocmb owubok u no3eonsem obolimucs o0HoU
cmyreHbH NoMexoycmoudugo2o koduposaHusd. OOHaKo nakemHsie
He UCKIToYeHbl, Mo3moMy rnepeMexeHue ocmaemcs cocmasHou
yacmeHo rMpoyecca KaHabHo20 KOOUPOB8aHUS.

Puc. 4.2. ®yHKkuuoHanbHas cxeMa yuhpoeoii MynbmucepeucHol cemu kabenbHo20 menesudeHus
UHMepaKmMueHo20 muna:

X - cymmamop:; UTBI - yucdbpoeas menesusuoHHas npucmaeka DVB-C

1
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I ]
I ]
1 . :
| WrHTerpupoBaxHas Annaparypa |_! Bonc
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5.Cor0BbI€ CUCTEMbI TEAEBUAEHUS

Mo MHEHMIO MHOTMX CMEeLVanucToB B 0bNacTu TeneBuaeHUA
079 opraHvsauMyM MHOTONporpaMMHOro TeNeBUASHUSA cUMTaeTcH
LenecoobpasHoi 3amMeHa TpaguLWOHHOTO Ha3eMHOoro criocoba
nepegaqn TeneBU3UMOHHBIX CUTHanoB, B TOM yucre U LMdpPOoBLIX,
MWKPOBOJTHOBOW pacrnpefenuTensHOi TENEBU3UOHHOW CUCTEMOK C
HW3KUM YPOBHEM WM3MYYEHUS SNEKTPOMArHUTHBLIX BOMH. Ha npaktuke
MCMONb3YITCA PasfinyHble BapuaHTbl MUKPOBONHOBLIX
pacnpefenuTerbHbLIX TENEBU3NOHHBIX CUCTEM, KOTOPLIE
COOTBETCTBEHHO UMEIOT cnenyolme HassaHug: MMDS - Multichannel
Microwave Distribution System - mHorokaHanbHas MWKpPOBONHOBAs
cuctema pacnpegenenus; LMDS - Local Multipoint Distribution System
- NokanbHas MHOroTo4eyHas cucTema pacnpefeneHus; MVDS
Multipoint Video Distribution System - mHorotoyeuyHada cuctema
pacnpefeneHs TeneBM3NOHHBIX nporpamMM. Yacto nogobHele
CUCTEMBbI HA3bIBAKTCHA COTOBBEIMW CUCTEMaMU TeneBellaHns (CUCTEMBI
Cellular Vision)

YacTHEIM cny4aem paguocucTeM LUMPOKONONOCHOro AocTyna
(coToBbIX cUCTEM TeneBeLlaHUA) ABNAETcA cuctema MMDS, koTopas
npeAcTaBnsAeT coboil LMPOKONONOCHLIN NEpeaatoLLUin KOMNMeKS,
OCYLLECTENALWNIA TPaHCNALUIO NepegaBaeMol Ha ero Bxog WHgopMauumn B
nonoce 4acToT WKUPUHON 200 MIy. OHa aHanorM4Ha paguopenemHon NMMHUK,
HO OTNMYaeTcs TeM, MTO NpeAHasHaYeHa Ans, oxBaTta
TeNeKOMMYHUKaLMOHHbLIMMW YCIyramMu GonbLUUX TEPPUTOPUN.

Puc. 5.1. OyHKUMOHANbHAA cXema CUCTEMbI . 9.2. OYHKLWOHaNbHaa cXxemMa cCUCTEMbI

MMDS npu1 UCMONb30BaHUM OHOKAHATBHBIX MMDS npu Ucnonb30BaHUW MHOTOKaHamMbHbIX,
pagunonepenaTyMKoB:
M - mogynaTop; I - nepegaTyuk; A - aHTeHHa

[TeneBn3HOHHBIN CUrKan W
) i, nepBoi NporpaMMel .
©NeBr3NOHHLIH CHIrHan A
nepBoii NporpaMml . . eNeBU3HOHHBIA CUrHan @
Tenesu3noHHbLiA CUrHan s S
BTOPOJA NPOTpamMMbl . .

paguonepeaaTYMKOB:
M - mogynaTop; I1- nepegartyuvk; A - aHTEHHa

]

Cymmatop

Cymmatop

©/1€BM3MOHHI CHTHAN
n-ii NporpaMms

Tenesu3noHHbIA CHrHan m
n-ii nporpaMmel i
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0606LLUeHHas PyHKUMOHAABHAS CXeMa MHTEPAKTUBHOM paguocHcTEMb]
LUMPOKOMOAOCHOr0 AOCTYNa, MOCTPOEHHOM Ha OCHOBE MPUHLMMNOB COTOBOIO TEAEBUAEHUS C
BO3MOXHOCTbHO MOAYYEHUS abOHEHTaMM MOAHOro Habopa yCcAyr, NnpuBeAEHa Ha puc. 5.3.
AGOHEHTCKUI paAMOMOAYAb MUKPOBOAHOBOV PacrpeAeAUTEAbHOV CUCTEMbI BKAIOYAET B ceb5
MPUEMONEPEAAIOLLYIO AHTEHHY (TPAHCBEPTEP) U AEMOAYAMPYIOLLEE MPUEMHOE YCTPOKUCTBO
(TroHep). AHTEHHa BbINoAHSAETCS BMecTe ¢ CBY- npueMHUKOM, OCYLLECTBASIIOLLMM NepBoe
npeobpa3oBaHME YaCTOThI C LEABIO €€ MOHUXEHNS, B EAMHOM BAOKE, MPEACTABASIOLLMM CO60H
AETKOe KOMIMAaKTHOE YCTPOKMCTBO AMaMeTpoM 0koAo 150 (B auanasoHe 40 ML) uam 24-6973

epepaiouasn
aHTeHHa
)) Aayhanpasneuuuu
panuoxauan

pueMua;\
aHTeHHa

TpaHceepTop

MK Tenesu3op
Puc. 5.3. OyHKUMOHaNbHasa cxema AByHanpaBneHHOW paguocucTeMbl
LLUMPOKOMNOIOCHOrO AoCTyna

6. KOHTPOAb M M3MEDEHHSA B TEAE BUBUOHHBIX CUCTEMAaX
nepeaayu

Bonbluoii 06bem TEXHUYECKUX CPEACTB, UCTIONb3YEMbIX B
npoLecce TENEBU3MOHHOIO BelliaHus, TpebyeT HenpepbiBHOMO
KOHTPONS 3a ero KayecTBOM.

LLInpoko pacnpocTpaHeHHbIM CPeACcTBOM MOCTOSHHOMO
KOHTponA ABngercq HabnwaeHne TeNeBU3NOHHOIo n3obpaxeHns
Ha 2KpaHax MOHUTOPOB. MOHUTOPLI BKIMKOYAKOTCA BO BCEX Y3MOBLIX
TOYKax BUAEOTpaKTa TeneueHTpa, HaymHasa oT TeneBU3NOHHOM
nepenarwLlei Kamepbl U KOHYasa BeIXOOOM Ha paguonepenaryumk
WJITN Ha MEXOYIropoaHy JINHUKO CBA3N.

B akcnnyataynoHHbIX YCNoBrAX BbICTPYIO OLUEHKY KayecTBa
TENEeBU3UOHHOIO U30DpaXkeHns U TpakTa nepedayy Npou3BoaAT c
MOMOLLLIO UCNbITaTENbHbLIX Tabnuy. Ecnu nsobpaxeHue Tabnuuel
COOTBETCTBYET YCTAHOBINEHHbLIM HOPMaMm, TO rapaHTUpyeTca
HOMWHaNbHOE KayecTBO Npu HabnaeHUM peankHbIX CHOXKETOB.

Cemu menesu3uoHHO20 seuwaHuUsi
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2. 3aBnanHs nabopatopHoi podoTH.
2.1. BuBunTu MaTepianm JIEKIIil Ta NPAKTUYHOIO 3aHATTA 13 JaHOT TEMHU.
2.2. BukoHaTH JOCIIKEHHS 3aNpONOHOBAaHMX Y MaTepiaiax CXeMHUX pilleHb Npunajis

Ta CMCTeM Ha piBeHb PO3KPUTTA C(HOPMOBAHUX MUTAHb Ta BIAMOBIEH BUKOPUCTOBYIOUU
OTpUMaHI JIEKIIIH1 3HaHHS 1 JIaH1 1HIIUX JHKEPET B TOMY YHCIT HAYKOBO MPAKTUYHI
poOOTH PEKOMEHIOBaH1 B CIIMCKY JITEpaTypH.

2.3. PO3pobuTn NpoeKTHI pilleHHA BUOPAHUX CXeM, CUCTEM Ta PO3PaxXyBaTU 3HAYEHHA iX
OCHOBHWX NapameTpis.
2.4. 3a pe3ynbTaTaMy BUKOHAHOT pOOOTH PO3POOUTH 3BIT 1 JOMOBICTH HOTO 3MICT Ha

nabopaTopHOMY 3aHSATTI (10 OOTOBOPEHHS MOCTaBICHUX MUTAHb 3AJTy4al0ThCA
MPUCYTHI).

2.5. Mpn nnaHyBaHHI | NpoBeAEeHHI A0NO0BIA4I PEKOMEHAYETLCA BUKOPUCTAHHA
iHbopmauinHoro 6n0Ky NMPE3E TALIA.

3. Odopmitenns pe3yJibTaTiB 1a60paTopHOI pOOOTH TA OLiHIOBAHHS.

3.1. ITicnst 0GroBOpeHHs pe3yJIbTaTiB poOOTH 3 TEMU MPUCYTHI (POPMYIOTH 3BIT €
(bIKCYIOTh OTpUMAaHI PE3yJIbTATH.

3.2. OTpumaHi pe3yabTaTH 3alUCYIOThCS Y JJAaKOHIYHIN opMi OaxaHO y TaOIWYHIN.
3.3. 3BiTH EepPEBIPAIOTHCS BUKIJIA/Ia4€M Ta OLIIHIOIOTHCS OTPUMaH1 pe3yJIbTaTH.
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