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Meronuyeckue ykazaHHs IO BBIIOJHEHUIO MPaKTHYECKOM paboTer Nel
COIepXKaT KpaTKHe TEOpPeTHYEeCKHE CBENEHUS O CIocobax IOAKIIOYEHUS K
CETEBLIM YCTPOMCTBaM M HMX KOH()UTYpHPOBAaHMIO, 3aJaHHMS II0 BBIIOIHEHUIO
paboTsl, a TaKXKe MepedeHb BOPOCOB JUIS CAMOIIPOBEPKH M3y4aeMOro MaTepuara.
ITony4yenHble 3HaHUA B pe3yJbTaTe BBINOJHEHHS PabOTHI JalyT BO3MOXHOCTD
copMHUpOBaTh ILEIOCTHYIO KapTHHY HH()OPMALMOHHOTO B3aMMOMEHCTBUS B
COBPEMEHHBIX CETSX, YTO SBIAETCS (QyHIAMEHTOM /ISl HM3YYEHHS OCTAIbHBIX
AUCLUHIUIMH MPOQECCHOHANBHOIO IUKJIa Yy4eOHOro IUaHa, a TakkKe MOTYT ObITh
HCIOJb30BaHbl B Oynymed npodeccHOHaNbHONW HesATeNbHOCTH BHIMTYCKHHKA,
CBSI3aHHOM C CETEBBIMU TEXHOJIOTHSIMH.
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1 Ienb paboThl

- u3yuyeHue crnocoboB koHurypupoBanus IP — teneponun Ha
obopynoanun komnanuu CISCO.

2 KpaTkue TeopeTudecKkue CBeACHUS
2.1 OcHoBbI 1TU(pOBOIH 00PaOOTKH CUTHATIOB

PaccmoTprM ~ HEKOTOpBIE  TEOPETHUYECKHUE  MPEAIIOCHUIKH
BO3HUKHOBEeHUs1 HampasieHusi «lludpoBas o0paboTka CUTHAIOB», a
MMEHHO Teopemy KorenbHUKOBA.

Teopema KorenbHukoBa (B aHIVIOSI3BIYHON JUTEpaType —
TeopeMa HaitkBucra - llleHHOHa MM TeopemMa OTCYETOB) TIJIACHUT, YTO,
€CJIA aHAJOIOBbIM CUTHAJI X(I) UMEET OTrPAHUYEHHBIM CIEKTpP, TO OH

MOKET OBITh BOCCTAHOBJICH OJHO3HA4YHO H oe3 INOTCphL 110 CBOHUM
ANCKPCTHBIM OTCIIéTaM, B3ATBIM C YacTOTOH CTporo OOJIBIIIEH
YI[BOCHHOﬁ MaKCUMaJIbHOM YaCTOTHI CIICKTpPa fC .

Takass TpakTOBKa pacCMaTpuBaeT WACAIbHBIM Clly4yaid, Korja
CUTHAJI Hayajcsi OECKOHEYHO JAaBHO M HUKOI/IA HE 3aKOHYMTCS, a TAKXKe
HE UMEET BO BPEMEHHOM XapaKTEPUCTUKE TOUEK pa3phiBa. FIMEHHO 3TO
TI0JIpa3yMeBaeT MOHITHE «CIIEKTP, OTPaHUMUYEHHBINA qacToTOn fo».

Pa3ymeercs, peanbHble CUTHANIBI (HAallpuMep, 3BYK Ha LHU(PPOBOM
HOCHUTEJNE) HE 001aAat0T TAKUMHU CBOMCTBAMU, TAK KAK OHU KOHEYHBI I10
BPEMEHH U, OOBIYHO, UMEIOT BO BPEMEHHON XapaKTEPUCTHUKE Pa3pPbIBHI.
CoOOTBETCTBEHHO, HMX CIHEKTp OeckoHeueH. B TakoMm ciydae monHOe
BOCCTAHOBJICHUE CUTHaja HEBO3MOXHO M U3 TeopeMbl KoTenbHUKOBa
BBITEKAIOT 2 CJIEJICTBUS:

JIt000#1 aHaNOrOBBIM CUTHAJI MOXKET OBITh BOCCTAHOBIIEH C KaKOM
YrOJHO TOYHOCTBIO IO CBOMM JHCKPETHBIM OTCUETaM, B3SITBIM C
gacrorou f > 2f;, rne fc — MakcumanbHas 9actoTa, KOTOpOH OrpaHUYCH
CIEKTP PEANIbHOTO CUTHAJA.

Ecnu makcumanbHasg 4acToTa B CUTHAJIE MPEBBIIAET MOJOBUHY
qacToThl jauckperusanuu (Yacrora muckperm3anuu (WM 9acToTa
CEMILUTUPOBAHUS) — YacTOTa B3ATHA OTCYETOB HEMPEPBIBHOTO BO
BPEMEHM CHUTHajla TpPH €ro AMCKPETU3aluu (B YaCTHOCTH, aHAJIOTO-
nudpoBbIM TpeodpazoBatenem). M3mepsiercs B I'epuax), To cmocoba
BOCCTAHOBUTH CUTHAJI U3 IUCKPETHOTO B aHAJIOTOBBINM 0€3 UCKaKEHHI HE
CYILECTBYET.


http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D0%BA%D1%82%D1%80
http://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0_%D0%B4%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%87%D0%BA%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D1%8B%D0%B2%D0%B0
http://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0_%D0%B4%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90%D0%A6%D0%9F
http://ru.wikipedia.org/wiki/%D0%90%D0%A6%D0%9F
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D1%86_(%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F)
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l'oBops mmpe, TteopemMa KoTelbHUKOBA YTBEPKAAET, YTO
HENPEPHIBHBIN CHUTHAJI X(t) MOXXHO IIPEACTAaBUTH B BHUJIE
VHTEPHOJIALUOHHOTO psAaa

X(t)=3 x(kA)sincE(t _kA)}

k=—o0

raesinc=sinx/x — ¢ynkous SINC.  VHTEepBam  AUCKpPETHU3ALUH
YIOBJIETBOPSIET OrpaHM4YeHusAM 0<A<1/(2f ). MrHoBeHHbIE 3HaYEHHUSA

JIAHHOT'O PsAJA €CTh JMCKPETHBIE OTCUETHI CUIHAa X (KA ).

Hcnonbk3yeMble 4acTOThI JUCKPETHU3AIIMHU 3BYKA!

- 8 000 I't — Tenedon, moctatouHo st peun, Kogaek G711

- 22 050 I'y — paguo;

- 32000 I'm;

- 44 100 I' — ucnons3yercs B Audio CD;

-48 000 I'm— DVD, DAT.

- 96 000 I'y — DVD-Audio (MLP 5.1)

- 192 000 I' — DVD-Audio (MLP 2.0)

-2 822 400 I't — SACD Super audio CD 5.1 — makcuMaabHas Ha
naHHbIA MoMeHT (2008)

JIJIsl MoJTydYeHus TTOJTHOCThIO ITM(PPOBOro curHaia (pucyHok 2, 0)
KpOME JUCKpETH3aluud (PUCYHOK 2, a) HEOOXOIUMO OCYIICCTBUTH
KBAaHTOBAHUE 10 YPOBHIO KXKJIOW U3 MOJTYUYEHHBIX JUCKPET (PUCYHOK 1).

f(t)

Pucynoxk 1 — KBaHTOBaHHBIN CUTHAI


http://ru.wikipedia.org/wiki/Sinc
http://ru.wikipedia.org/wiki/%D0%97%D0%B2%D1%83%D0%BA
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE
http://ru.wikipedia.org/wiki/Audio_CD
http://ru.wikipedia.org/wiki/DVD
http://ru.wikipedia.org/wiki/Digital_Audio_Tape
http://ru.wikipedia.org/wiki/DVD-Audio
http://ru.wikipedia.org/wiki/MLP
http://ru.wikipedia.org/wiki/DVD-Audio
http://ru.wikipedia.org/wiki/MLP
http://ru.wikipedia.org/wiki/SACD
http://ru.wikipedia.org/wiki/2008
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Pucynok 2 — He kBaHTOBaHHBIM CUTHAJI C IMCKPETHBIM BpeMeHeEM (a),
rdpoBoii curuai (0)

Takoe npeoOpa3zoBanue HazbpiBaeTcsi UKM (umIyabCcHO-KOAOBas
MOJYJISIMA ) TPE0OPa30BAHUEM.

AMIUIATYTHBIE ~ XAPAKTEPUCTUKHA  KAHAJIOB, IMOKAa3bIBAIOIINE
3aBUCUMOCTh u3MeHeHUus Uppx oT Upx, WIM B HOPMHUPOBAHHBIX

equaunax, a [ICIT ¢ UKM ObIBarOT IByX THIIOB:
1) ¢ paBHOMEPHOM (JIMHEHHOM) IIKAJI0W KBAHTOBAHHS;
2) ¢ HepaBHOMEPHO! (HEIMHEHHOI) IIKaI0i KBAHTOBAHHS.

a)
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Pucynok 3 — JInHEeiHOE€ KBAHTOBAHHUE T10 YPOBHIO: aMILIUTYIHAS
XapaKTepUCTHKa (a); ITyMbl KBaHTOBaHU (0).
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[Ipu nuHEHHOM KBaHTOBAHMM KakK IOKa3aHO Ha (pucyHke 3) mar
KBAaHTOBaHUS B 30HEC KBAaHTOBAHHUS OJIMHAKOB BO BCeM paboueMm
JTMHAMHUYECKOM Juana3oHe U3MEHEHUS BXOJIHOTO curHaia oT Upx mum 10
Usx MAKC, @ aMILIATY/Ia IITyMa KBAaHTOBAHMS HE IMPEBBIIIACT IMOJOBUHBI
mara kBaHToBaHus. Ilpu mpeBwimenun Upx HekoTtoporo Upx makc,
HacTynmaeT pexuM  orpaHndeHus: Uspx Makc,  OIpeaesieTcs
Pa3psAIHOCTRIO KOJa M M, MNPHU MCIOJIb30BaHUM KOJIOB KOHEUYHOM
pazpsaHocTH, JroOoi BxogHoM curHan Usx > Upx makc Oyzer
nepenaBatbca B KaHaie B Buae curdaia Uppx = Uppix makc; TIpU 3TOM
BO3HHUKAIOT IIIyMBbl OrpaHUYEHHMS, BEJIWYMHA KOTOPHIX 3HAYUTEIHLHO
MpEBBIIIACT IYMbl KBaHTOBaHUS: P orp > P ks.

bonpiioe 4ncno paspagoB B Koae (m>12) mnpu paBHOMEPHOM

KBAaHTOBaHWU NPUBOAUT K ycnoxHeHuto amnmapatypsl LICII ¢ UKM u
HEOIIPABJAHHOMY  YBEIMYEHUIO  YacTOThl  IlepefJayd  KOJOBBIX
UMITYJIbCHBIX KOMOMHAIMI (TAKTOBOM YAaCTOTHI B KaHAJIE).

YCTpaHUTh YKAa3aHHBIA CYLIECTBEHHBIM HEIOCTATOK MOXHO,
OCYLIECTBIIASI HEPABHOMEPHOE (HEJIMHEWHOE) KBAaHTOBAaHHE, KOTOPOE
ucrnoabp3yercs B coBpeMeHHbix LICII.

CyIHOCTh HEPAaBHOMEPHOTO KBAHTOBAaHMS 3aKIOYAETCAd B
cienyromeM. Jlug Mampix 1o  ammuaryne Td  cursanos  miar
KBaHTOBaHUS BBIOMpaeTCs MHUHUMAaJIbHBIM 17| IIOCTENIEHHO
YBEJIMYUBAETCS, IOCTUTasi MAKCUMAJIbHBIX 3HAYCHUM N7 OOJIBIIMX IO
amrumutyae TD curHamoB, Kak MOKa3aHO HA pUCYHKE 4.
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Pucynok 4 — HenuHeiHOE€ KBAaHTOBAaHUE MO YPOBHIO: AMIUIUATY IHAS
XapakTepucTuka (a); IrymMmbl KBaHTOBaHU (0).
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IIpr 3TOM HIyM KBaHTOBaHHS BO3PACTACT C YBEJIMYCHHUEM IlIara
KBAHTOBaHUA ISl OOJBIIMX MO MOMIHOCTU T® CHUTHAIOB, OJIHAKO HX
OTHOIIIEHUE CTPEMHUTCS K TMOCTOSHHOM BenuuuHe. Takum oOpazom
MPOMCXOJIUT  BBIPABHUBAHUE  IIyMOB  KBAaHTOBAHUS BO  BCEM
JTUHAMUYECKOM JhaIla30He U3MEHEHUs ypoBHEN Td curnaia.

[Ipy HenmMHEHHOM KBAaHTOBAaHMHM OOIEE YHCIO ypOBHEH
KBAHTOBAHUSI YMCHBIIAETCSI MO CPABHEHUIO C JUHEHMHBIM B TOM XK€
JTAHAMHUYECKOM JWana3oHEe CUTHAIA, B PE3YJbTATE€ YIACTCS CHU3UTH
PaspsAAHOCTH KOJOBOW KaHaJAbHOM KOMOMHanuu 10 m=8(n=256). Bo

Bcex coBpemeHHbIX [[CIT ¢ MKM (kak PDH, tak u SDH) kananbHbie
KOJIOBbIE KOMOMHAIUU (POPMUPYIOTCS TIPU TTOMOIIN HEJIMHEHHOTO 8-MU
Pa3psSAHOrO KOAUPOBAHUS.

B Hacrosiee BpeMsi HETMHEMHOE KOAUPOBAHUE OCYILECTBIISICTCSA
NyTeM TPHUHATUS JIOTapU(PMUYECKON aMIUTUTYJIHOM XapaKTEepPUCTUKH,
Korjga mepenaercsa He 3¢@exkTuBHOE HampspkeHue Td curHana, a ero

jgorapu(MUUEecKoe  3HAYECHHE, YTO  OKBUBAJIEHTHO  CHKATHUIO
JTUHAMUYECKOT 0 JUaIa3oHa.
ITpouecc Jorapu(pMUpOBaHUS (cxatus (koMIpeccun)

JTUHAMUYECKOTO Juara3oHa) M KOJWPOBaHMS, a Takke oOpaTHas
omepanus  JACKOJUPOBAHUS M  pacIIUpEeHUs  (SKIMAHAMPOBAHUS),
peanuzyeTcs B IM(PPOBOM BHUJIE€ B HEIMHEMHBIX KOJEpax M JAEKoJepax
(Komekm).

CylllecTBYIOT /B2 OCHOBHBIX aliTOPUTMA, MPEICTABICHHBIX B
crangapte, Mu-law (ucronn3yercss B CeBepHoii AMeprke U SnoHMK) 1
A-law (uctomwssyercs B EBporie u B octaibHOM Mupe). O6a anroputMa
ABJISIFOTCSL  JIorapu(MUYECKUMU, HO OoJjiee TO3AHUN a-law  ObLn
W3HAYAJIbHO MpEeJHA3HAuYeH JJI KOMIIBIOTEPHOU 00pabOTKH MPOIIECCOB.
CrangapT  TakXke  ONpEAeNsieT  MOCJeI0BaTeIbHOCTh  KOJIOB,
COOTBETCTBYIOMUX ypoBHIO curHaia () dB.

- M1o-3aKOH (QJITOPUTM aHAJIOTOBOTO CXKaTHsl, UCTOJIb3YEMbIN B
cucremax I1udpoBoit cBsi3u CeBepHoil AMepuku U AnoHun mis
MOAU(UKAILIMKM JTMHAMUYECKOTO Juana3oHa aHaJOroBOr0 PEYEeBOrO
curuana g0 orudposku): y = In(1 + p*x) / In(1+w), rme p = 255.

- A-zakoH (A-law) (aaropuT™M = aHaAJIOrOBOrO  CXKATHA,
UCIIOJIBb3YyEeMbIN B cucTtemax udpoBoil cBa3u EBponbl U B OCTalIbHOM
Mupe il MOoAWGUKAIMK JTUHAMHUYECKOTO JHama3oHa aHaJIOrOBOTO
PEYEBOr0 CHTHaja JI0 OIU(PPOBKH):

y=A/(1+InA)


http://ru.wikipedia.org/wiki/%D0%9C%D1%8E-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%AF%D0%BF%D0%BE%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%90-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%86%D0%B8%D0%B1%D0%B5%D0%BB
http://ru.wikipedia.org/wiki/%D0%9C%D1%8E-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%9C%D1%8E-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
http://ru.wikipedia.org/wiki/%D0%AF%D0%BF%D0%BE%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9C%D1%8E-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%9C%D1%8E-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%90-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%90-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%9C%D1%8E-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%9C%D1%8E-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%9C%D1%8E-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%9C%D1%8E-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD

g X<=1/ A
y=(1+In(A-x))/(1+In A)
mia 1/ A<=x<=1,rae A=87.6

2.2 HexoTopbie TUIIBI PEUEBBIX KOJCKOB

Pexomennmamus, yreepxkaéanas MKKTT B 1984 r., onmceiBaeT
KoJieK, ucrnoap3yromuii KM npeodpazoBaHne aHAJIOrOBOIO CUTHaja C
TOYHOCTBIO 8 OHUT, TakTOoBOM dacTtoTo 8 Krm um mpocreimieit
KOMIIpEeCCUE aMIUITUTYyJbl curHaja. CKOpOCTh MOTOKa JAHHBIX Ha
BBIXOJIe MMpeoOpazoBaTelisa cocTapiseTr 64 KOut/c, Ha3pIBaeTCsl OCHOBHOM
rdposoit motok (OLK wmu DCO).

Takoit konex umeeT HazBanue G.711 —aro ITU-T crangapt ais
ay1o KOMIIAHAUPOBaHUs. B OCHOBHOM UCIOJB3yeTCs B TeICHOHUM.
G.711 — crammapT IS TOpEACTaBICHHS 8-MH OWTHONH KOMIIPECCHU
rojioca ¢ yactoror auckperusainuu 8000 kampos/cexyHmy u 8 bit/kaap.
Takum oOpazom, G.711 konek co3gaét notok 64 kbit/s, B naapHeHIIIIIEM
DSO0 mn OLIK (OcHOBHO¥ 1TU(POBOI KaHAT).

2.3 luddepennmanbHast UMITYJIbCHO-KOA0BAS MOTYJISIIS

Kak u3BecTHO, npu nepenadye JUCKPEAUTUPOBAHHBIX BO BPEMEHU
HENPEPBIBHBIX AHAJOTOBBIX CHUTHAJIOB C OrPAaHUYEHHBIM CIHEKTPOM,
OTCUEThl CHUTHAJOB B COCEIHHMX TOYKAaX JMCKPETU3aLMU C OOJBIIOW
BEPOSITHOCTBIO MaJI0 OTIMYAKTCS Apyr or npyra. [loatomy MOXHO
BMECTO KOJUPOBAHUS U JNAJTbHEUIIIEH NEPEIAYM OTCUETOB MEPEIABATH MO
KaHAJIy CBA3U KOJUPOBAHHBIE 3HAYECHUS PA3ZHOCTU COCEAHUX OTCUETOB,
[0 KOTOPHIM HA MPUEMHOW CTOPOHE BOCCTAHABJIMBAKOTCS 3HAYCHUSA
orcueToB cumrHaia ¢ AHMM-2. Takoii MeToq ©W  Ha3bIBaeTcs
nuddepeHnanbHas UMITyJIbCHO-KoA0Bas Moaysinus (JIMKM).

AMIUTATYIBl pa3HOCTEW OTCYETOB MEHBINE AMIUIATY]l CaMHUX
OTCUETOB, MOATOMY TP OJWHAKOBOM IIIar€ KBAHTOBAHUS YHCIIO
pa3psioB B KOJIOBOM kaHajbHOM koMOuHanuu nipu JJMMKM menbine, yem
nmpu WKM. VYmMenblienune uucna paspsanoB B KOJAOBOM TPYIIIE IPH
JIUKM cHuxkaeT CKOpoCTh Nepeaaun HU(PPOBOro KaHAJIbHOTO CUTHAIA.
Ecmn B kauwectBe komepa MKM wucnonp3oBaTe KOJAEpP € HEIMHEMHOU
IIKAJIOM KBAHTOBAHMS, B KOTOPOW IIAr KBAHTOBAHHUS W3MEHSIETCA B
3aBUCUMOCTH OT BEJWYMHBI PA3HOCTHOTO CHUIHala, YHWCIO IIAroB


http://ru.wikipedia.org/wiki/ITU-T
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B0%D0%BD%D0%B4%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D0%BE%D1%81
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%B5%D0%BA
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%82%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B9_%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB
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KBAaHTOBaHUA e€llle 0ojiee YMEHBIIAETCS, a 3HAYUT YMEHBIIACTCS H
CKOpOCTh Iepeaauu LudpoBoro curHaiga. Takas MoaudbUKaius
nonyuyniia HazBanue agantuBHou JJMUKM (AJIUKM unu ADPCM).

G.726 — xopmek sBusiercs crangaprom |TU-T anantuBHOM
UMITYJIbCHO-KOZ0BOM Moaymsiiun — ADPCM u onuceiBaeT mnepenauy
rojoca 1oJjiocoi B 16, 24, 32, u 40 kuinoOuT/cex.

Haubosiee yacto ucmosib3yeMbld Cpeld HUX 32 KWIOOUT/CEK,
KOTOPBIM paBE€H POBHO MOJIOBMHE MOJIOCHI CTaHAAapTHOroO Kojeka G.711,
MO3TOMY €ro HCHOJIb30BAHUE Cpa3y IMOBBIIIAET MOJIE3HYIO Harpy3Ky
cetn Ha 100%. B mepByro odepeapr MCHOIB3YETCS HAa MEXTYHAPOIHBIX
JUHUSIX CBSI3U B TelePOHHBIX ceTsiX. OH TakKe SBISACTCS CTaHIAPTHBIM
KOJIEKOM, MCTIOJIb3yeMbIM B OecipoBOIHBIX TenedoHax cucteMbl DECT,
a TaKXe HCMOJIb3yeTCsd B HEKOTOPhIX Kamepax ¢upmbl Canon u IP-
kamepax pupmbl Panasonic.

B Hacrosmee Bpemsi npu mepeaade UHPOPMAIMU B COTOBBIX
CeTAX CBs3M U nepenade peun 1o Internet (IP-tenedonus) oyeHb
NOMYJISIPHBI METOABl KOAMPOBAHUSA C TmpeackazanueM. OHU MOTYT
UCIIOJIb30BAaThCSl KAK B YHCTOM BHUJE, TaK U B COYETAHUHU C JAPYTUMH
BUJIaMU KOJIUPOBAaHUSA, HampuUMeEp, BOKOAEpaMHu, KOTOpble OyAyT
PacCMOTPEHBI B CHEAYIOLIEH JICKIIUH.

CornacHo TeopuM, PEUYEBOW CHUTHAJN SIBJISETCS CTAIMOHAPHBIM
CIIy4alHBIM TIPOIIECCOM M €r0 OTPE30K JIJTUTEIbHOCTHIO B OJHY CEKYHIY
MOXHO TIOJIHOCTBIO oOmucaTh (TO €CTh OUU(pPOBaTh, MepenaTh WIH
COXpaHUTh B IM(PPOBOM BHUJIE M 3aT€M BOCCTAHOBUTH B HCXOJHBIN
CUTHaI 10 HUGPOBOMY TMPEACTABICHUIO) IUMPOBBIM MNOTOKOM 60
Oaitit/cex. Upes ouudpoBsiBaTh W TepenaBaTh (WU COXPaHSTh) B
nuu@poBOM BHAE HE CaM CHUTHal, a €ero mnapaMmeTp (KOJIUYEeCTBO
MepPexXoJ0B uepe3 HOJb, CIEKTPAIbHBIE XapaKTEPUCTUKU U JIP.), YTOOBI
3aTe€M MO ATUM NapaMeTpaMm BBIOMPATH MOJIENIb TOJIOCOBOTO TPAaKTa U
CUHTE3UPOBATh HWCXOJHBIA CHUTHAJ, JIGKUT B OCHOBE «BOKOJIEPOBY»
(VOice CODER) wumum «cUHTE3UpYIOMUX KOJAEKOB». [lpuHumn
npeIcKa3aHus JOCTAaTOYHO MPOCT (PUCYHOK 5).


http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%B5%D0%BA
http://ru.wikipedia.org/wiki/ITU-T
http://ru.wikipedia.org/wiki/PCM
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%B5%D0%BA
http://ru.wikipedia.org/wiki/G.711
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D0%BA
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%B5%D0%BA
http://ru.wikipedia.org/wiki/DECT
http://ru.wikipedia.org/wiki/Canon
http://www.intuit.ru/department/network/terminals/10/1.html#image.10.1
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PucyHnok 5 — Mogenb ananTiuBHOTO NMpEACKa3aHus

Ha mnepenaromield CTOpOHE YCTaHABIMBAETCS MPEACKA3aTENb,
KOTOPOM IO TOJYYEHHOM B MPEIbIAYIIMA MOMEHT HWH(popManuu
BbIpabaThiBaeT (IpeacKas3biBacT) mnocieaywnryto uHdopmaruio. I[lpu
NOCTYIUIEHUH HWH(pOpMALlUM OT TMepeaaTuuka MpeACKa3aHHOE W
UCTUHHOE 3HAYEHHE CPABHUBAIOTCS (BBIYUTAIOTCI) W TNEpPEHaeTCs
omubOKa MpejackazaHus. B mpenenbHOM ciaydae, KOrja MpeIcKa3aHue
MOJIHOCTBbIO BEPHO, curHai "ommOka mpejackazaHus" paBeH Hymo. Ha
NPUEMHOM KOHIIE€ YCTAHABIMBAETCA IMPEJICKA3aTelb, KOTOPBIA, MO
npeapiayme  uHopMaluu, — BbIpabaTbIBaCT  MOCJIEA0BATEIIbHBIC
3HAYEHUs CUTHaJa — T€ K€ CaMble, YTO U MpEJCKa3aTeNb NepeaTiynuka, —
U KOPPEKTUPYET (CYMMHUPYET) C MOCTYMHUBIIUM CUTHAJIOM OIIMOKH.
[lepemaua pa3HOCTHOTO CHUTHaJa B OOJIBIIMHCTBE ClIydyaeB TpeOyer
MEHBIIIEr0 YHCJIa Pa3psAnoB. BBIUTPHINI OT KOJUPOBAHUS HA MPAKTHKE
JIerye OLEHUBATh MO MOIIHOCTU. [103TOMY BBIMTPBIII OT KOJAUPOBAHUS
U3MEPSIOT OTHOIIIEHUEM MOITHOCTU KOJUPOBAHUS MPU PABHOMEPHOM U
IIpU PAa3HOCTHOM KBAaHTOBAHUMU.

[Tockonbky nH(pOpMAIUS B KaHalle JOCTATOYHO MpeAcKazyeMa —
KOJIUPOBAaHUE C QJAaNTUBHBIM TIpPEJCKa3aHUEM CHHUXKAEeT O0beM
nepeaBaeMom 1o KaHainy uH(popManuu.

G.729 — mupoKo UCTIONIB3yEMBIHN TUTI KOJIeKa, CKOpocTh 8 Kout/c.
AJTOPUTM OCHOBaH Ha MOJEIH KOJMPOBAHUA C HCIOJIh30BaHHUEM
JUHENHOr0 TIpe/iCKa3aHusi ¢ BO30YXKJIEHHEM II0 ajre0pandyecKou
konoBoi kaure (CELP-monens). Kogep onepupyer ¢ KkajapaMmu pedeBOro
curHasia aimuHo 10 mc, auckperrn3oBaHHbIMM ¢ yacToTod 8 KI'm, 4to
cooTBeTcTBYET 80-TH 16-OMTHBIM OTCU€TaM B JIMHEWHOM 3akoHe. [l
Ka)XJI0T0 KaJpa MIPOU3BOJAUTCS aHAIN3 PEUCBOTO CUTHAJIA U BBIJICIISIOTCS
napametrpel  moaenu  (koadduimentsl  GuiIbTpa  JIMHEWUHOTO
npeJcKa3aHusi, UHIAEKChl U KO3(P(UIIMEHTHl YCUJICHUS B aIallTUBHOU U
(bUKCUPOBAHHOMN KOJAOBBIX KHUTAX). Jlajgee 3Tu mapamMeTpsl KOJAUPYIOTCS
Y TIEpEIatoTCs B KaHa.



11

B  nexomepe  OuToBas  MOCBUIKA  MCHOJIB3yeTCS IS
BOCCTAHOBJICHUSI MAPAMETPOB CUTHAJIA BO30OYX JACHUS U KO (PUIIMEHTOB
cuHTe3upytomero  ¢uiabTpa. Peub  BoccTaHaBIMBAaETCS  MYTEM
NpPONYCKaHUSI CUTHajla BO3OYXIEHHS uepe3  KpPaTKOBPEMEHHBIM
CUHTE3UPYIOMUI QUIBT.

B cinywyae motepu mepegaBaeMol KOJAEpOM OWTOBOW MOCBHUIKH,
VUCXOAHBIE  JAHHBIC JUIA  PEYEBOTO  CUHTE3aTOpa  MOJIYYarOTCs
UHTEPIOJAIMNEH JaHHBIX C MPEABIIYIIUX «XOPOIIUX» KaJpOB, HO MPHU
TOM DHEPrusi HHTEPHOJUPOBAHHOIO PEUYEBOIO CHUTHAIA MOCTEINEHHO
YMEHBIIIAETCS, YTO HE CO3/1a€T 0CO00T0 AUCKOMMOpTa y CIIyIIaTeIs.

JIJist Bcex TUIOB KOJEKOB CIPAaBEIMBO MPAaBUJIO: YEM MEHbIIE
IJIOTHOCTh MUGPOBOTO MOTOKA, TeM OO0JbIIIE BOCCTAHOBICHHBIN CHUTHA
oTIM4aeTcss OT opuruHaiza. OAHAKO BOCCTAHOBJEHHBIM  CHUTHAI
THOPUTHBIX KOJIEKOB OOJIAJaeT BIIOJIHE BBICOKMMH XapaKTEPUCTHUKAMH,
BOCCTAHABIIMUBAETCSI TEMOp pEYEBOrO CHUTHAja, €ro JIMHAMUYECKHE
XapaKTEPUCTUKHU, JAPYTUMU  CIIOBAMH, €ro  «y3HaBaeMoOCTb» U
«pacno3HABAEMOCTbY.

Komek G729 mmpoko HUCMONB3YETCS B CETSIX C KOMMYTaIruei
naketoB (B 4yactHoctu B HWHTEPHET) mo3Boisis 3HA4YUTENIBHO
SKOHOMMUTH TOJIOCY MPOITYCKaHUS JIsl peueBOTO Tpaduka.

Nutepdeiice cuctem kommyTtanuu. Matepdericer FXS u FXO
Hurtepdeiicet FXS u FXO — 310 Ha3BaHus MOPTOB, MOCPEICTBOM
KOTOPBIX TMOJKJIIOYAIOTCA aHaloroBble TenedoHHbie JauHuu TOOII
(Tak’ke W3BECTHBIE II0J] Ha3BaHUEM «TeIe(POHHBIE CETH OOIIEro
IIOJIb30BAHUS ).

Nutepdeiic FXS(AJI) — mopT, KOTOPBIM AaeT BO3MOXKHOCTH
NOAKIIIOYEHUs a0OHEHTa K aHAJIOroBoW TeneOHHOW NUHHU. Jpyrumu
CJIOBAaMHU «pO3€TKa B CTEHE» BbIJJAET CUTHAJ CTAHIIMH, OOECIEYMBAET
OaTtapeiiHOe MUTaHUE JTUHUU U HAMIPSHKEHUE, HE00X0AMMOE 1Sl 3BOHKA. .
Ha mopr FXS mnomaercs mocrossHHOE HampsikxeHue okoimo 50 B ¢
aHanoroBoil tenedonHod guHUU. [lodTOMY TPUKOCHOBEHHE K
MPOBOJHUKAM MOJKIIOYEHHONW TeIe(OHHON JIMHUU BBI3BIBAET CJIAOBIM
«QNEeKTpudeckui ynap». OrtnenbHOe mNUTaHUE TeNeHOHHOW JIMHUU
MO3BOJISIET OCYILIECTBIISATH 3BOHKHU JaKe MPHU OTCYTCTBUU HANPSHKCHUS B
CETHU MIEPEMEHHOI0 TOKa

Nutepdeiic FXO(CJI) — pazbeM, B KOTOpPBIA BKIIOYAETCA
aHajoroBas TenedoHHAs JIMHHUSA. DTO pa3beM Ha Tele(OHHOM WIH
(haKCUMUJIBHOM anmnapare Wiu pa3beM / pa3beMbl Ha aHAJIOTOBOM MUHU-
ATC. Takol mopT uMeeT UHAUKALIUIO COCTOSIHUSL TPyOKa cHsTa / TpyOKa


http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BA%D0%BE%D0%B4%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C_%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE_%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%81
http://ru.wikipedia.org/wiki/%D0%9E%D1%84%D0%B8%D1%81%D0%BD%D0%B0%D1%8F_%D0%90%D0%A2%D0%A1
http://ru.wikipedia.org/wiki/%D0%9E%D1%84%D0%B8%D1%81%D0%BD%D0%B0%D1%8F_%D0%90%D0%A2%D0%A1
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Ha TenedoHe (3aMblkaHue 1enu). Tak Kak MOpThl (pa3beMbl) SIBISIOTCS
4acThlO yCTpolicTBa, Hampumep, TeiaedoHa wunum Qakca, TaKoe
YCTPOMCTBO YaCTO HA3bIBAIOT «yCTPOUCTBOM FXO» uiIM «aHaIOrOBBIM
YCTPOHMCTBOM.

CxematuuHo: aHanoroBbii Tenedon (FXO) <--> (FXS) munu-
ATC (FXO) <--> (FXS) npoBaiiiep yciyr cBsi3H.

Pazbsembr FXO u FXS Bceraa mapHseie, TO €CTh UMEIOT «BUJIKY» U
«THE3MI0N.

[Ipu orcyrctBuun Munu-ATC, TenedoH MOAKIIOYAETCA MPAMO K
posetke FXS, npenocrapisieMoit TeaeoHHONH KOMITaHUEH.

IIpu nanmuuu MuHU-ATC, TenedoHHbIE TUHUH, BEAYILIUE OT
TeraeOHHON KOMIaHuu, mnonakiarovatotrcs K MuUHH-ATC, k koTopoi
TaKke MOJAKIIoYaroTcs aOoHeHTckue TenedoHbl. [Toaromy mMuHu-ATC
J0JKHA OBITH 000pyI0BaHA MOPTAaMU OOOUX THUIIOB — JIJISI MMOJKIFOUCHUS
noproB FXS or Ttenedonnoit kommannu u noptoB FXO mug
MOJKITIOUCHUS TeNe(HOHOB UK (PaKCOB.

3 Ilepedens pecypcoB, HEOOXOAMMBIX JIJISI BBITIOJTHEHUS paOOThI

- TNEpPCOHAJIBHBIM KOMIIBIOTEp C KOH(Urypallueld HE HIXKE
Pentium IV, O3V 256 Mo;
- mapmpytusarop Cisco 2900.

4 3anaHue Ha MPAKTUYECKYIO0 padoTy

Bocnons3yemcsi ¢pparMeHTOM CETH M3 JBYX MapuIpyTH3aTOPOB
CISCO 2911 u mynprrmuiekcopa Frame Relay CX900, mocTpoeHHBIM Ha
IPEABIAYIIEM MPAKTHYECKOM 3aHSATHH. HamoMHHM, 9TO YHIOMSHYTHIC
MapHIpyTu3aTopbl coenuHeHbl uepe3 mopThl SERIAL1 mocpeactBom
nporokona point-to-point, yepe3 moptel SERIALO mocpenctBoM
nporokona Frame Relay u yepe3 moptel LAN mocpeacTBomM mpoTokosia
GigabitEthernet. Kommbrotep mmeet IP-ampec 10.7.130.10 u moakrodueH
yepe3 cBod LAN mopr k mnopry gigabitEthernet 0/0 mepBoro
mapmpytuzatopa TELECOMI1 (pucyHok 6).


http://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80_%D1%81%D0%B2%D1%8F%D0%B7%D0%B8
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MAPIPYTH3ATOP MAPIIPYTH3ATOP
CISCO2911 1 CISCO2911 2

frame-relay interface-dlci 500
11DBM GigabitEthernet0/0

ip address 10.7.130,1/24 ip address 10.7.131.1/24
ip address interface GigabitEthernet0/2
ip address 10.30.130.1/24 ip address 10.30,130.5/24

10.7.131.10

Mynsrunnexcop CX900

encapsulation frame-relay
interface Serial0/3/0.1 . encapsulation h' : rnln
ip address 10.7.191.10/30 DTE DCE Portd pors  |DCE DTE | “itbrface Serial0)3/0.2
frame-relay interf dlci 500 Dici-300 Dici-300 ip address ]0 l)l 9/30
Dici-500 o frame-relay interface-dici 300
interface Serial0/3/0,2 in address 10.7.191.1/
ip address 10.7 l91 1/30 ip address 10.7.191.1/

frame-relay interface-dlci 300 30

interface Serial0/3/1 . interface Serial0/3/1
ip address 10.7.191.30130 ip addrese 107,191 29/30

encapsulation ppp DCE V.35 DTE encapsulation ppp

Pucynok 6 — ®parment cetn cocrosmeit uz CISCO 2911 u
myabsTHILIeKcopa Frame Relay CX900.

B xaxJ10M MapiipyTru3aTope yCTaHOBIICHBI:

- moaysib NM-HD-1V, njis rojlocoBBIX NUIKO30B, MpeaHA3HAYCH
st obecreyeHusl B3aUMOJCHCTBUSA C IIUPOKO PacCHpOCTpPaHEHHBIM
TeaeOHHBIM 000pyJOBaHUEM U O0ecreynBaroT 00jee BBICOKYIO
IJIOTHOCTh aHanoroBbix W 1udpoBsix (BRI) moptoB B cpaBHEeHHM C
npeasiaymumMu MojeasiMu NM-1V u NM-2V, Gonee Toro, B HOBBIX
MOAYJISIX MOXHO KOMOMHUPOBATH aHAJIOTOBBIE U IIU(DPOBHIE TOJIOCOBBIC
MOPThI, @ TAaKXKe€ MOPTHI Ui Mepe/laud JaHHBIX, MOJYJb HA4aJabHOTO
ypoBHa NM-HD-1V o6nagaer OgHUM CJIOTOM pacUIMpPEHHs TIO]
uHTtepdericuble KapThl ¢ aHaloroBeiMu win 1udpossiMu  (BRI)
rosiocoBeiMu nopramu. Ha wmonpyme ycranoBnen DSP-mipoueccop,
KOTOPBIN MO3BOJIIET 00padaThiBaTh 10 4 OJJHOBPEMEHHBIX BBI30BOB MPHU
UCIIOJIb30BaHUM  JIIOOBIX TOAAEPKUBAEMBIX KOJEKOB. [ ojiocoBas
unrepdericnas kapra VIC3-4FXS/DID npennazHadeHa i HPsIMOTO
MOAKITIOUCHUS aHaJIOTOBOTO Teae(OHHOTO amrapara WIn
dakcuMmIIbHONH MammHbl ¢ moMormbio FXS mopra, VIC3-4FXS/DID
CONCPKUT 4YeThIpe TopTa, [Js TMOAKIIYEHUS  HCHOJIb3YIOTCS
KOHHEKTOpbI RJ-11.

1) 3anyctute ceccuro CISCO2911 1 m cuenyiite ciemyromen
poueaype.

2) Ybenutech, 4TO TOJOCOBBIC MOPTHI BUIHBI B KOH(PUTYpAIIUN
MapuIpyTH3aropa.

TELECOM1#sh run
voice-port 1/0/0
voice-port 1/0/1
voice-port 1/0/2
voice-port 1/0/3
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3) Co3paiite dial-peer nHa xaxnaeplii u3 mopToB (Oymem
HCIOJIb30BaTh MIEPBbHIC /IBA).
TELECOM1(config)#dial-peer voice 1 pots
TELECOM1(config-dial-peer)#destination-pattern 1111
TELECOM1(config-dial-peer)#port 1/0/0
TELECOM1(config-dial-peer)#exit
TELECOMZ1(config)#dial-peer voice 2 pots
TELECOM1(config-dial-peer)#destination-pattern 1112
TELECOM1(config-dial-peer)#port 1/0/1
TELECOM1(config-dial-peer)#exit
TELECOMZ1(config) #exit
TELECOMI1#wr mem

4) HOI[COCI[I/IHI/ITG K IICPBbBIM JABYM IIOpTaM dHAJIOT'OBBLIC
TeaedOHbl W TPOU3BEAUTE B3aUMHbIC Tele(DOHHBIE 3BOHKH. 3aTeM
YAAJICHHBIC, IIPH 3TOM B Ka4C€CTBC KaHalla CBA3HU MOJIA TOJOCOBBIX
IIAKETOB UCIIOJIb3YNTE KaHaJ PPP.
TELECOMZ1(config)#dial-peer voice 3 voip
TELECOMZ1(config-dial-peer)#destination-pattern 2221
TELECOM1(config-dial-peer)#session target ipv4:10.7.191.29
TELECOM1(config)#dial-peer voice 4 voip
TELECOMI1(config-dial-peer)#destination-pattern 2222
TELECOM1(config-dial-peer)#session target ipv4:10.7.191.29
TELECOM1(config-dial-peer)#exit
TELECOMZ1(config)#exit
TELECOM1# wr mem

5) Yoenurens, uro dial-peer co3manbl mpaBUIIBHO.
TELECOM1#sh run
dial-peer voice 1 pots
destination-pattern 1111
port 1/0/0
dial-peer voice 2 pots
destination-pattern 1112
port 1/0/1
dial-peer voice 3 voip
destination-pattern 2221
session target ipv4:10.7.191.29
dial-peer voice 4 voip
destination-pattern 2222
session target ipv4:10.7.191.29
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6) 3anyctutre ceccuro CISCO2911 2 wu caenyiite criemyromen
poLeaype.

7) Cosznmarite dial-peer Ha xaxapli wu3 nopToB (Oymem
HCIOJIb30BaTh MIEPBBIC /IBA).
TELECOMZ2(config)#dial-peer voice 1 pots
TELECOMZ2(config-dial-peer)#destination-pattern 2221
TELECOMZ2(config-dial-peer)#port 1/0/0
TELECOMZ2(config-dial-peer)#exit
TELECOMZ2(config)#dial-peer voice 2 pots
TELECOMZ2(config-dial-peer)#destination-pattern 2222
TELECOMZ2(config-dial-peer)#port 1/0/1
TELECOMZ2(config-dial-peer)#exit
TELECOMZ2(config) #exit
TELECOM2#wr mem

8) IlomcoenuHuTe K TIEPBBIM JABYM IOpPTaM aHaJOTOBBIC
TGJIC(I)OHI)I N TIPOU3IBCANUTC B3aNMMHBIC TCJ’IC(I)OHHBIG 3BOHKH. 3aTreM
YAAJICHHBIC, IIPH 3TOM B Ka4C€CTBC KaHalla CBA3H MOJIA T'OJOCOBBIX
IIAKETOB UCIIOJIL3YHTE KaHaJ PPP.
TELECOMZ2(config)#dial-peer voice 3 voip
TELECOMZ2(config-dial-peer)#destination-pattern 1111
TELECOMZ2(config-dial-peer)#session target ipv4:10.7.191.30
TELECOMZ2(config)#dial-peer voice 4 voip
TELECOMZ2(config-dial-peer)#destination-pattern 2222
TELECOMZ2(config-dial-peer)#session target ipv4:10.7.191.30
TELECOMZ2(config-dial-peer)#exit
TELECOMZ2(config)#exit
TELECOMZ2# wr mem

9) Yoenurecsk, uro dial-peer co3gansl mpaBUIIBHO.
TELECOM1#sh run
dial-peer voice 1 pots
destination-pattern 2221
port 1/0/0
dial-peer voice 2 pots
destination-pattern 2222
port 1/0/1
dial-peer voice 3 voip
destination-pattern 1111
session target ipv4:10.7.191.29
dial-peer voice 4 voip
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destination-pattern 1112
session target ipv4:10.7.191.29
10) TlomcoenviHuTEe K TMEPBBIM JBYM @OpTaM AaHAJIOTOBbIE
TeneOHbl W IPOU3BEAUTE B3aUMHbIC Tele(OHHBIE 3BOHKH B
cootBeTcTBUU ¢ dial-manom:
CISCO2911 1:
Ted. 1...... Nellll;
TeJL. 2...... Nell12.
CISCO2911 2:
Ted. 1...... Ne2221;
TeJN. 2......Ne2222,

5 TpebGoBanus Kk oQopmieHHIO OTYETA IO  BBIMOJHEHUIO
PaKTUYECKON pabOThI

Otuér pomxeH ObITH OGOPMIEH C TIOMOIIBI pelaKTopa
MS Word, sepcun 97 u Boime (.doc, .rtf).

[TapameTpbl CTpaHULBL:

- BEpXHEe noJsie- 2 cMm;

- HMDKHEE T10JIe- 2 CM;

- IeBOE MoJie- 3 cM;

- mpaBoe moJie- 1 cMm;

- neperuiet- 0 cwm;

- pazmep Oymaru A4;

- pa3nu4aTh KOJIOHTUTYJIBI IEPBOM CTPAHUIIBI.

HIpudt tekcra Times New Roman, 14 mynkros, yepe3 1,5
WHTEpBaja, BBIpaBHUBAHUE IO LIUPUHE, IEpBasi CTPOKA C OTCTynom 1,5
cM. Homep cTpanuiisl BHU3Y, IO IIEHTPY, 14 MyHKTOB.

Hecnoxubie popMyJibl JOJKHBI ObITh HAOPaHBI C KJIIABUATYPHI U C
UCIOJb30BaHreM KoMaHbl «BcraBka—CuMBom». CioxHbie (HOPMYIIbI
JOJKHBI OBITh HaOpaHsl B peaakTope MathType 6.0 Equation.

OTuY€T 1o MPaKTUYECKOUN pabOTe NOJIKEH COJAEPKATD:

- Ha3BaHUE MPEIMETA, HOMEP U Ha3BaHUE MPAKTUUECKON PabOTHI;

- (paMUIIMIO ¥ MHUITMAJIBI aBTOPA, HOMEP TPYIIIIHI;

- (paMIIINIO ¥ UHUIAJIBI TTPENOaBaTENs;

- 1IEJIb Pa0OTHI;

- IEPEUYCHB MCIIOJb3yEMOTr0 000Dy A0BAHNS;

- IOCJIEIOBATENBbHOCTD AEUCTBUN NPOBEACHUS UCCIICIOBAHUN;

- BBIBOJI O MPOJICTAaHHOU padoTe;
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- 1aTy BBITIOJIHEHUA U JIMYHYIO TOAIHUCH.

Pe3ynbTaThl pa3IMyHbIX U3MEPEHUN HEOOXOAMMO MPEJCTaBUTH B
BUJIC HECKOJIbKHUX CaMOCTOATENbHBIX Tabmui u TpadukoB. Kaxpas
TabauIa M KaxAbli TpaduK JOJDKHBI MMETh CBOW 3arojiOBOK H
VICXO/IHBIC TAHHBIC SKCIICPUMEHTA.

[Ipu BBIMOTHEHUU YUCICHHBIX PACYETOB HAJO 3amucaTh popMyity
ONPENECIICEMON BEIWYHMHBI, CJEIaTh COOTBETCTBEHHYIO YHMCJICHHYIO
MOJICTAHOBKY Y MPOU3BECTH BHIYUCIICHUS.

[Ipumep opopmiieHust 0oTuéTa NPEACTABICH B MPUIOKEHUH 1.

6 Crmcok BOIIPOCOB HJIsI CAMOKOHTPOJIA

1) HazoBute ocHOBHBIE npeumyitiecTBa IP-tenedponnn?

2) Kakue ObIBarOT THITHI IpoTOKOJIOB VOice IP?

3) C kakoil 1eNbl0 MPUMEHSETCS HEIMHEWMHOE KBAHTOBAHUE IO
YPOBHIO?

4) BO3MOXHO JIM BOCCTAaHOBUTH CHUTHAJ M3 JUCKPETHOTO B
aHAJIOTOBBIN 0€3 MCKa)XXEHUU, €CJIM MaKCUMaJlbHash 4acTOTa B CHUTHAJe
IPEBBIIAET MOJOBUHY YacTOThI Juckpetu3auun? [louemy?

5) C kakoil 1enp0 Ha MPUEMHOM U MEPEAIOIIEM KOHIIE JTUHUU
CBSI3U UCTOJIB3YIOTCS aJJallTUBHBIC MPE/ICKa3aTeau?

6) UYro Takoe nuddepeHManbHas — UMITYJIbCHO-KOJOBAs
MOy JISIITAS?

7) B kakux ciydasX ~OpUMEHSETCA pPaBHOMEPHOE W
HEpaBHOMEpHOE KBaHToBaHue? B uéM 3akioyaeTcs OCHOBHOE
paznuuune?

7 CIIHCOK UCIIOJIL30BaHHBIX HCTOYHHUKOB

1) Angponunk A.H., KomnepoB A.C., Cunanckmii A.C.,
[IlepbakoB M.IO. CereBas 3amura Ha 0a3e TexHosoruii gpupmer CisCo
Systems. Ilpaktmueckmii kypc: ydeb. mocoOwme; I1oj OOII. pen.
Cunanckoro H.W.- ExatepunOypr: u3n-po Ypai. yH-Ta, 2014. — 180 c.

2) Co6onpr Bb.B., Mauun A.A., I'epacumenko M.C. Cetu u
TEeJIEKOMMYHHUKaIMK : y4e0. mocodue. — PoctoB H/]l : ®enukc, 2015. —
191 c.

3) Omudep B.I'., Omudep H.A. Komnbsrotepubie cetu [IpuHIUIIEBI,
TEXHOJIOTUH, MPOTOKOJBI: y4ued. juisi By30B. 4-¢ uza. — CIIO.: Ilutep,
2010. - 944 c.


http://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0_%D0%B4%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8
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[Tpunoxenue 1

[Tpumep oopmiieHust OTYETA MO MPAKTUUECKON padboTe
MUHOBPHAYKHM POCCHUN

denepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE
YUPEKJICHHE BBICIIET0 00pa30BaHUs
«¥Oro-3anaaHblil TOCY1apCTBEHHBI YHUBEPCUTET
(FO3I'Y)

Kadenpa kocMuueckoro mpubOpoCTpOEHUs M CUCTEM CBS3H

OT4YET MO BHINIOJHEHUIO MPAKTUYECKON pabOThI
1o Kypcy «Paanonepenaromue u painonpuEMHbBIE YCTPOUCTBA»

Ha TeMy «M3yueHue npuHuna paboThl CyepreTepoIMHHOTO TPUEMHUKA»

Brimonawn: ctyneHt rpynmnsl UT-116
NBanos 1.N.
«_» 2012
(mozmuce)
[TpoBepu: 1.T.H., mpodeccop kabdeaps
ITerpos ILII.
«__» 2012

(Toamuce)

Kypck 2016
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1 Lens paboTsI

O3HaAKOMUTHCH ...

2 CTpyKTypHas cxemMa MakeTa U TIePEUYCHb UCIIOIh3yEeMOTO 000PYI0BaAHNS

CtpykTypHas cxema Ja0OpaTOpPHOrO  MakeTra JJid  IPOBEICHUS

UCCIIENOBAHM CIIEKTPOB CUTHAJIOB IIPEJCTABJICHA HA pUCYHKE 2.1.

Pucynok 2.1 — CtpykrypHas cxema J1abopaTOpHOIO MaKkeTa

[lepedyeHn UCHONB3YyEMOT0 000PYIOBAHUS:

- nabopaTtopHbIit cTeH «Paguonpuémunie yctpoiictBay (1 k-T);

- cMeHHbI Onok «V3ydyenue mnpuHIMNA padOThl CyNEPreTepoIMHHOTO
paguonpuémunka AM curnanos» (1 k-T);

- ocummorpad tuna C1-96 (1 k-1);

- MIWUIMBOJIBTMETP TiepeMeHHoro Hanpspkenus tuna DT-820B (1 k-1).

3 IlocmenoBaTenbHOCTD MPOBEICHUS U PE3YIBTATHI UCCIEN0BAHUI

3.1 CHsATHE aMIUIUTYTHO-4YaCTOTHOM XapaKTEPUCTUKHU BXOJIHON LIETIH
Pe3ynbTaThl CHATHS 3aBUCUMOCTH HAMNPSHKEHUSI HA BBIXOJE BXOJHOM LENu
OT YacTOThl TeHeparopa, Mpu (UKCUPOBAHHOM HANpPSHKEHWHM Ha BXOJE,

npejcTaBieHbl B Ta0uIe 1.

Tabmuna 1 — AUX BxomHoOM Lienu

Yacrora reneparopa, Kl 11

Hampsokenne Ha Bbeixoae BXOAHOM nenu Uppx,
MB npu Ugx = 500 mB
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[Tponomxenue Tadauibl 1

HopMmupoBaHHOE€  HampsbKEHHME HA  BBIXOJIE
BxoaHOM 1ernu, Uppix/ Uppix Makc,

4 OTBeTHI HA KOHTPOJIBHBIC BOIIPOCHI

Bompoc Nel. Kakue ocHoBHBIE (YYHKIIUU PATUOTIPUEMHBIX YCTPOHCTB?

Orser:

Bonpoc Ne2. Ilepeuncnnure OCHOBHBIE JJIEKTPHUYECKHE XapPaKTEPHUCTUKU
PaguONIPUEMHHUKOB.

OrtBeT:

5 BeiBoJ1 0 poieniaHHO# paboTe

B x0/1€ BBINOTHEHUS TPAKTUYECKON pabOThl 03HAKOMMJICS C ...






