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1. O6wume nonoxeHus

TexHndeckne xapakTepUCTUKM aHanM3aTopoB cCUCTEM Mepefadn m kabenen cBsisau AnCom A-7
(nanee — aHanusaTopbl, aHanu3aTop) npuBegeHbl B P3O-1-1 - nepBov 4acTM pyKOBOACTBA MO
akcnnyataumm. Kpome Ttoro PO3-1-1 onpegensieT aKkcnnyaTauMOHHbIE OrpaHMYEHUs adHanu3atopa U
No3TOMy AOmKHa BbITb 0683aTeNbHO U3yYeHa nepes BbIMOSIHEHMEM U3MEPEHNI.

BosmoxHocTn  cneumanbHoro  nporpammHoro  obecnedeHus  (CIO) ananmusaTopa Ans
nepcoHanbHoro komnbetotepa (MK) onucaHbl B PO-1-2. PaboTa nog ynpaenenunem ot K obecneunBaetcsi
ONs aHanu3aTopoB BO BCEX BapuaHTax WCMonHeHus. PaboTta aHanmsaTopa B aBTOHOMHOM peXume
onucaHa B P3-1-2a.

Hactoswaa dacte - PO3O-1-4 - onucbiBaeT BO3MOXHOCTM aHanu3aTopa MpUMEHUTENBbHO K
peanusauumu TeXHosormm N3MepeHnin kabenemn CBA3KN MECTHbIX TenedoHHbIX ceTen
xDSL\F'ogHocTblMapbl. 3Ta TeXHOMOrMs OCHOBaHa Ha HOpMax, OCHOBaHHLIX Ha pekoMeHzaumsx ITU-T u
OaHHbIX U3 CPaBOYHUKOB.

Mpn wn3mepeHun kabener CBA3M WCMONb3YIOTCHA crieaylowmne qopMmupyemMble aHanuM3aTopom
n3MepuTernbHbIE CUrHanbI:

- TCC (nceBpocnyyanHblin) — Npy pednekToOMeTPUYECKNX U3MEPEHUSIX,

- MYC (MHOroyacTOTHbIV) — ANsi NOCTPOEHNSI YaCTOTHBIX XapaKTepUCTuK,

- SIN (rapmMoHuyeckuin) — ons onpegeneHvs napameTpoB Ha 3a4aHHOM YacToTe.

Hwke npuBogaTca pekoMeHAyemble 3HadeHus napaMeTpoB HacTPOWKu aHanusaTtopa Aand
BbINOMHEHNS Pas3nU4HbIX BUAOB M3mMepeHun. Ecnu kakne-nnbo napameTpbl HACTPOWKN HECYLLECTBEHHbI
ONS BbIMNONIHEHWS KOHKPETHbIX U3MEPEHMIN, TO OHU He yKa3biBaloTCs. [1pyM npakTU4eckoMm BbIMOSHEHWUU
U3MepeHni napameTpbl HaCTPOMKM  aHanmMsatopa LenecoobpasHO COXpaHATb Kak  dhannbl-
KOHq)mrypaLuAml. Moatomy npuBoAMMBIE HWxXe Tabnuubl NapaMeTpoB HACTPOWKM O3arnasfeHbl
COOTBETCTBYHOLNM MMeHeM darina KoHdurypauum, Bxogsawmm B TexHonormto xDSL\FogHocTblapbl.

Mpn onucaHum KoHpurypaumii npuBeneHbl 0OOO3HAYEHMS UM3MepsieMblX MapamMeTpoB (rpynna
«CurHanbl» B Tabnuuax KoHdWrypauun; obosHaveHus AeTanbHO onucaHbl B P3-1-1). Mamepsiemble
napameTpbl NOAENeHbl Ha ABa Kracca:

- OCHOBHble NapameTpbl’ — NapameTpbl, ANS W3MEPEeHUs KOTOPbIX MpeAHasHayeHa [JaHHas
KOH(purypaumusi; aTm napameTpbl MOryT ObiTb HOPMMPOBaHbl C LUENbI  ONpeaerneHns
COOTBETCTBUSA M3MepseMoro obbekTa Hopmawm;

- JOMonHWUTEenNbHble NapameTpbl — napameTpbl, NpeAHas3HayeHHble AN onpederneHvs NpUYnH
HEeCOOTBETCTBUA NOMYYEHHbIX Pe3yNbTaToB M3MEPEHNIN OXUOaEeMbIM.

B dannax KoHdwurypauuu, BXOASALWMX B
TexHonormioo  xDSL\FoaHocTbMapbl,  dukcupyroTes HacTtosiwasn yactb P MoxeT ObIThb
HOpPMaTMBHbIE 3HAYeHUs W3MepsieMbIX NapameTpoB. Mncnonb3oBaHa Kak ocHoBa npu
Ob6ocHoBaHWe Bblibopa HOpPMaTWBOB MpPeACTaBieHO B pa3paboTke COOTBETCTBYHOLLMUX
cnepyloulen rmase. HOPMaTUBHbLIX JJOKYMEHTOB YPOBHSA
cTaHAapTa npeanpuaTUs CBA3N

! Mcnonb3oBaHe KOHMUrypaLuii U CLIeHapUEB SBISIETCS! OCHOBHbLIM PaBoY/M MPUEMOM MPU BbIMOMHEHUN
PYTUHHBIX N3mMepeHuin. TexHNKa coxpaHeHus 1 3arpy3kun KoHdurypaumi, opmMmpoBaHus u
NCNonb30BaHUA cLeHapueB onucaHa B PO-1-2 n P3-1-2a.

2 OCHOBHblE NapamMeTPbl B OMUCAHUSIX KOHUIYPaLNiA BblAENEHb! XUPHBIM LLPUPTOM.




2. TpeboBaHMA U napamMmeTpbl

Mpu onpegeneHnn TpeboBaHWin kK NapameTpam kabenen ¢ MeOHbIMU Xunamu, ncnonb3yembixX Ans
co3faHus ceTen LnMpoBoro aboHEHTCKOro Ooctyna, NpUHATO K paCCMOTPEHUIO creyrulee:

- Haubornee MOMHOM XapaKTeEpPUCTMKOM LuMdpoBor aboHeHTckon nunHum (LLAJT) siBnsietcsa
3HaYeHNe NIMHEVHOW CKOPOCTW NMPWU rapaHTMPOBaHHOM 3anace NoMexo3alUnLWeHHOCTY;

- npwu onpeaeneHun Hopm ckopocTtu LIAJT yunteiBatoTCcs criegyrolme o6cToaTenbCcTBa:

o paccmaTtpuBaloTcs  kabenu  nyykoBOM  CKPYTKM, kak  Haubonee  LUMPOKO
pacnpoctpaHeHHble (cMm. cTp.20 [1]), cocTosawme n3 10-napHbIX MNy4KOB, CO CMOLLHON
NONNITUNEHOBOMN M3ONALNEN XUI:

—  KO3(pUUMEHTBI  3aTyxaHus n  dasbl, XapaKTepUCTUKM MOMHOro
COMPOTUBIEHNSA, CONPOTUBIIEHME XWNIT U EMKOCTb Nap B3sThbl U3 [1,2];

— HOpMbl 3aTyxaHus HEeCcOrnacoBaHHOCTW, acCUMMETPUM U MNEepPexogHoro
COOTBETCTBYHOT [3],

o npumeHsemass ana cosgaHus LAJl napa gomkHa yOooBNeTBOPATb OTpacreBbiM
TpeboBaHuam [4],

O  CNEeKTp MOMEX Ha OKOHYaHUAX napbl He Xyxe mogenun ETSI B [5],

B kaxgom 10-nmapHoM nyyke mcnonb3dyetca ans cosgaHus LIAJT He 6onee 3-x nap, 1O
€CTb KO3(hPMLMEHT undpoBoro ynnotHeHus He 6onee 30%;

Mozenb nomexosawmiieHHoctn LIAJT onpegeneHa B cootBeTCcTBMM C [6-9];

o Vn(D,L) — Hopma CKOPOCTU onpeaensieTcs Kak 3aBUCMMOCTb CKOPOCTU OT AfMHbI L npu
N3BECTHOM ANaMETPE CEYEHUSI TOKOMPOBOASALLMX X D;

-k UAJl npegbasnsioTca cnegyowme TpeboBaHus:
o Vmin<Vn(D,L) MMHMManbHO Heobxoammas CKOpOCTb3 Vmin He npeBbiwaeT HOPMbI

Vn(D,L),

o V>Vn(D,L) v|3mepeHHa$|4 CKOPOCTb NMUHUN V' BbILLIE HOPMbI,

o Vdsl<Vmin CKOpOCTb COoaBaeMoWn B aKcnnyatauuwio nuHum Vdsl orpaHuudmBaeTcs
CBEpXYy;

- NpUHATbIE gonyuleHus, pacyet HopMm Vn(D,L) U BbINONHEHWE yKa3aHHbIX YCNOBUW NPU3BaHO
obecneunte cootBetcTBue LIAJT Hopmam npu NepBOM BKMOYEHMU He MeHee, 4yeM B 80%
cnyqaeBS, YTO pocTuraeTcs BbIGOPOM HOPMbI CcrekTpa npedenbHbix nomex ETSIB wu
onpo6oBaHO Npu NpakTU4eckon yctaHoske ADSL;

- Mapbl, Ha KOTOPbIX HET BO3MOXHOCTM co3aaTb LudpoByto nuHuio - V<Vn(D,L), 6pakytoTcs nnm
PEMOHTMPYIOTCS, AN Yero HaCTOALWMIA JOKYMEHT COAEePXKUT HeobXoauMble pekomeHaauun”.

MamepeHue kabenen, npegHasHayeHHbIX AN WHCTANMAUUMM acUMMMETPUYHbIX nuHMK (ADSL)
OOIMKHO Y4UTbIBaTb CNeunguKy acMMMeTpUn, YTO BbIpaxXaeTcs B pasnuvyun HOPM AN CTaHUMOHHOW n
aboHeHTCcKoM CTOpOH. [Npu npoBeAeHMN U3MEPEHUI C MOAKMYEHNEM K aDOHEHTCKON PO3ETKE, K NIUHTY B
pacnpegenutensHon kopobke (PK) nnu pacnpegenutensHom wkady (PLU) ncnonbsyloTca oguHakoBble
HOPMbI, OTAIMYHbIE OT HOPM, NPUMEHSAEMbIX NPY U3MEPEHMAX Ha CTaHLMOHHOW CTOPOHE.

8 MuHMManbHO HeobxoamMmasi NMMHenHas CKOPOCTb onpeaendaeTcAa 3anpalmBaemMbiM aboHeHTOM
cepBUCOM.

N CkopocTb V onpegensieTcs no gaHHbIM OkoHe4YHoro obopyaoBaHmsa LIAJT unu nsmepsetcs
aHanusaTopom AnCom A-7.

*B 80% cny4yaes nepsoe BknoyeHne LIAJT fomkHO cooTBETCTBOBaTL HOpME Mo ckopocTu. Ecnu gons
yCMeLHbIX NepBbIX BKMYeHun otnmyHa ot 80%, TO yCnoBms HOPMUPOBaHWS NepecMaTprBaoTCS
(ocnabnatoTca/yxectouatTcs).

6 M3mepeHune napameTpoB kabenewn B 6onbLUIMHCTBE criydyaeB obecneynBaeTcs O4HMM aHanM3aTopoMm
AnCom A-7.




2.1 PacuyeT CKOPOCTHbIX XapaKTePUCTUK LUPPOBLIX NIMHUN

Ckopoctb SHDSL/SHDSL.bis [6] 3aBncuT oT ycnosun, npeacTtaBneHHbIX B Tabn.1. Ckopoctb ADSL,
ADSL2, ADSL2+ [7-9] n ADSL4 onpepensietca faHHbiMu Tabn.2. lNMapameTpbl kabenei ceefeHbl B
Tabn.3. OCHOBHbIE MPUYNHBI CHWKEHUSA CKOPOCTU AaHbl B Tabn.4.

Ta6bnuua 1. Pacuyet ckopoct SHDSL/SHDSL.bis (ITU-T G.992.2)

MokasaTenb aKcnnyaTalLMoHHONW HaAEXHOCTH AX =min(AN,AA) >0

AX , nb onpepenseTcs 3anacom
AN = min (R(f)-AR, —-AR,-AR,)

nomexo3atmeHHocT AN, ob B nonoce nepenaun

frin - Trax » KL 1 3aN@COM MO paboyemy 3aTyxaHuio =T - Fa

AA, ob Ha makcumanbHoi vactote f kY AA= A —A(Tw)

MakcumarnsHas yactota cnektpa  f ., kIuy 3asucut fo—0 _ V +8
OT NuHeHon ckopoctn V | KbuT/c mn e 2K
3anac nomexosawpmuieHHoctn AR, ob 3apaetcs

onepatopom (SNR Margin). 3anac HeumgeanbHOCTH AR, =10 8B

npuemHuka AR, onpenensietcs akcnepumeHTansHo. AR, :10|g(2K -1
Nomexo3alunLLEeHHOCTL NPUeMHMKa ARK , Ab K =3 - SHDSL (16TC-PAM)
onpenenseTtcs kpaTHocTbio moaynaummn K K =4 - SHDSL.bis (32TC-PAM)
(konunyecTBO BUT, NepegaBaeMbIX 3a TaKT)

MakcumanbsHO JoMyCcTUMOE 3aTyxaHue (3aBUCUT OT A, =60 ab - SHDSL 16TC-PAM

YyBCTBUTEJIbHOCTUN NPpUEMHNKA OKOHEYHOIro
oGopynosava nonpegenaeTcAd 3KcnepmmeHTaano)

A, ., =57 0B - SHDSL.bis 32TC-PAM

3artyxaHue Ha makcumansHor yactote A(f, . ), AB onpepensercs xapakrepuctukamu kagers

Tabnuua 2. Pacuet ckopoctu ADSL, ADSL2, ADSL2+ (ITU-T G.992.x), ADSL4

Upstream
Ckopoctb’ V , k6ut/c P

Downstream (Non-overlapped
spectrum)

CKnagbiBaeTcd 13
CKOpoCTen B
anemMeHTapHbIX

YaCTOTHbIX NogKaHanax
(DMT - Discrete
MultiTone).

V=ﬁ§Km)

fmin

vzanm)

fmin

frin -+ Trax =138...4416 K"y ADSL4

frin - Trax =25,875...133,6875 k| T,

min

o Fooy =138...2208 kI ADSL2+
KonunyecTtBo 6uT Ha

cumeon, nepepasaemoe | K(f,) <K . Kuex =26..9 | fine. fro =138...1104 Ky ADSL,ADSL2
B OAHOM MoAKaHare 3a

OAVH TaKT (KpaTHOCTb K( fi) < Kiex Kiex = 9..12
MoZynsaumn),

onpeaensieTcs f, =4 k6on - 4acToTa MOCHINKM CUMBOSIOB (TAaKTOBas YacToTa)
::g;?;:gacmmﬁ K(f;)=[0,33(R(f;)—AR, —AR,)] - kpaTHoCTb MOAYNsiLnK

MOMEXO3aLUMLLEHHOCTU | AR
R(f,), ab v 3apanHbIM

m - 3aaHHbI 3anac NOMexo3allMLLIEHHOCTU LIMGPOBON NMUHUM

2anacoMm ARO =10 gb - 3arnac HemgeanbHOCTU NpUeMHUKa
noMexosalimnLeHHoCTH fi — fi_l =4,3125 k4 - WKMpKMHa NOMOChI 3NeMEHTApPHOro noakaHana
AR, , nb

frin - T - nonoca nepefayu

B NPUNOXEHUSX K AaHHOMY OOKYMEHTY npuBeaeH TekcT C-nporpaMmmbl, obecneyunsaroLlen Bol4yncrneHue
ckopocTten SHDSL, SHDSL.bis, ADSL, ADSL2, ADSL2+ n ADSL4 B 3aBMCUMOCTW OT 3aaBaeMbix
ycrnoBuin. TeKCT MoxeT 6bITb UCNONb30BaH B CreLmanbHOM NporpaMMHOM obecneveHunu,
paspabaTbiBaeMOM onepaTopoM CBA3W Ansi OnpeaeneHnst MIMHENHON CKOPOCTM Nepeaadn B 3aBUCUMOCTH
OT ANWUHBI NUHKUK U ycrosuin OMC.




Tun kabens, anameTp Xunsl D N ICTOYHUK CBEAEHUI

TM-0,64

Tabnuua 3. TN-0,32 | TM-0,4 | TM-0,5 (1] KCN-0,9 | KCN-1,2 | MKC
MapameTpbl Kabenewn Bt et e ’ et i i
pameTp [1] [1] [1] KCTT- 2] 2] | 1.2[10]
0,64

éﬂeno"“;'/?(; conpotmanenne Lunenda 432 278 180 110 56,8 31,6 31,7°

YpaenbHas emkocTb napbl Cn, HO/Km 45 45 45 45 45 45 24,5°

KoadhpuumeHT 3aTyxaHuna

(300 K1), AB/Kku 17,60 12,90 9,90 7,23 5,0 4,4 2,91
KoadpdpumenT dpasel | g 75 9,44 9,32 9,39 17,2 17,3 7,53
B(), pan/km

Pacuer YacToTa f, KL 300 300 300 300 550 550 300

CKOpOCTHK no 0

KOS(*)(*)MLlVl' CKOpOCTb

eHTy (*)a3b| " pacnpocTpaHeHuda

yacToTe 311/M BOJHbI B 193,3 199,7 202,2 200,7 200,9 199,8 250,3
kabene 2xf/B(f),
M/MKC

Ta6nuua 4. NMPUYMHBI CHMKEHUA CKOPOCTU LMDPOBLIX NTMHUN

YactoTHas xapaktepuctuka sawmwenHoctn R(f)=S, (f)—S

noise

(f), b onpepenseTt ckopocTb NMHUM U

npeacTaenaeT coboi pasHOCTb CNEKTPOB NOME3HOro curHana v nomMex oT BceX OeNCTBYIOLNX UCTOYHUKOB Ha

BXo4e npnemMHuka

Cl'leKTp NnoJ1e3HOro CurHana Ha Bxoge npremMHumka

S, (f)=S,,(f)—A(f), abm/10kT 'y, rae:

S, () - cnektpanbHoe pacnpenenexue

MOLLHOCTU curHana
nepegartyuka, abm/10k 'y, (cymma
creKTpa Mo 4acToTe ecTb YPOBEHb

curHana nepegatiuka P, Abm);

A(f) - AYX kabens, ob

HomuHanbHo AYX 3aBucut
OT Tuna kabens, guameTpa
KUM U ANUHbBI:

A(f) =a(f)L, .

MpunyrHbI
OOMOMHUTENbHOro
yBernuyeHunst 3aTyxaHus

3amokaHue kabens

He oTkntoyeHsb!
HarpysouHble KaTyLLUK/
(kaTywku MNynuHa)

He oTknto4yeHbl oTBOAbI

Momexu Ha okoHuyaHusix kabens S, ..(f)

ABNAKOTCA CyMMOl;l CUNHaNnoB OT MHOIMMXx |_|pVILIV|HbI
MCTOYHUKOB — TpaaAULUMOHHaA TeJ'Ie(bOHI/IH, NoBbILLEHUSA
nHOyCcTpuanbHble NoOMeXu, nepexoaHble YPOBHSA
nomMexun OT paHee YCTaHOBJ1E€HHbIX nomex

LMGPOBbLIX NNHMIA, nomexn oT [1B- n CB-
paguocTaHuui 1 T.4.

napbl

HepoctaTtoyHocTb nepexonHoro 3atyxaHua
BCcnencrteune pacwenneHna nnn HeogHopoaHOCTU

HepoctaTtoyHasi cummeTpusi napsl

Bbicokuni YPOBEHD, HecTabunbHOCTb YPOBHA U
CcnekTpa CTaHUMOHHbIX NOMeEX

3aBblILLEHHbIV UMNEeAAHC 3a3eMieHnst (oNTMHHasA
LUMHA - BbiCOKas MHAYKTMBHOCTL) B nonoce LIAJT

® Mo panHbIM http://www.elcable.ru
°MNo OaHHbIM http://www.elcable.ru

10 Mpn n3amepeHnsix Ha oTpakeHne B opMe HaACTPOMKN 3MepuTensa aHanmsatopa AnCom A-7
yCTaHaBnmBaeTcs %2 CKOPOCTU pacrnpoCTpaHEeHUs 3NeKTPOMarHMTHON BOMHbI. be3 notepu To4HOCTM
CKOPOCTb MpU N3mepeHnm kabenemn co CnNOLHON NONMITUIIEHOBOW M30MSLMEN KN B OONbLUMHCTBE
cny4yaeB MOXeT ObITb 3agaHa pasHon 100 m/Mkc. [lononHuTenbHbIE CBEAEHUS NpeacTaBreHbl B

MpunoxeHusax.




2.2 YcnoBusi HOPMUPOBAHUA XapaKTepPUCTUK LUPPOBLIX NUHUN

Mapa, npumeHsiemass ons cosgaHus UUPOBON NUHUK, Neped UCMOSfb30BaHMEM [OOIMKHA ObITb
nposepeHa n cooTBeTcTBoBaTh [4]. Ocobo HeobxoaMMO 06paTUTL BHUMaHWE Ha cneayloLlee:

- COOTBETCTBME COMPOTUBIEHNS U3ONALUN AENCTBYIOLLMM HOpMaTBaM;

- B Nape AOMKHbl OTCYTCTBOBATb HArpy304Hble KaTyLLKW;

- napa He gomkHa ObITb pacLensieHHON;

- OT napbl AOMKHbI ObITb OTKITHOYEHbI BCE OTBOAbI;

- HM OOWH y4yacCTOK, BKMYasd abOHEHTCKyl0 MpPOBOAKY, He AOMKeH ObiTb BbINOMHEH HEBUTOW
napomn.

2.3

HopmaTuBHbIe XxapakTepUCTUKN LUPOBLIX JIMHUN

[MapameTpbl, ykasaHHble B Tabn.5, no3BONSAOT HOPMUPOBATb CKOPOCTb UUMPOBLIX NUHUA B

3aBUCMMOCTU OT 3KBMUBAJIEHTHOINo AnameTpa npoBOOHUKOB

Vn(D,L) - cm. puc.1...10.

D u 3KBMBaNEeHTHOW AJIMHbI NMUHUKM L -

Tabnuua 5. YcnoBuss HOPMUPOBAHUA XapaKTEPUCTUK LUPPOBLIX JIMHUN

Twun TI1 CnnoluHas nonnaTuneHoBas U30NALMS KUn
OvnameTtp TokonposogAwmx xun D, mm [ 0,32 04 05 064 09 1,2
Mepexoab NEXT — nepexogHoe YactoTa, Kl'y <150 | 300 | >1000
Mexay 3aTyxaHue Ha MuHumansHo gonycTumas 56 50 | a4
napamu B BrvkHeM KoHue 3alMLLEHHOCTb, AB
10-napHom ELFEXT — YacTora, KU <150 | 300 | >1000
ny4ke 3aLUMLLEHHOCTb OT
MHOFONAPHOTO | henexoaHbIX MOMEX MuHumanbHo gonycTumas 54 48 | 38
kabens [3] Ha AarnbHEM KOHLIE 3alULLEHHOCTb, Ab
Kabenb
Mepexoapi Mexay napamm B 3awmuieHHocTb Ha 15 gb Gonblue, Yem BHYTPU
pa3nnyHbiX 10-napHbIX Ny4ykax
10-napHoro ny4yka
MHoronapHoro kabensi
Mopenk cnekTpa Yacrora, k'L <300 >711
NOCTOSIHHO ETSI B [5]
ﬂeMCTBy}OLU,MX nomex CI'IeKTp, ,D,BM/1OKFL|, -60 -75
Lindposble nMHUM MOryT BbIThb
MakcumanbHO ﬂ,OHYCTMMbIVI YCTaHOBJIEHbI B nobom 10-I'IapHOM ny4yke
Ko3adphMLIMEHT LichpOBOTO 30% LindpoBbie NnHUM MOTYT BbITh
YNMOTHEHUs MHOronapHoro kadens o6pa3oBaHbl He Gonee Yyem B 3-x napax
BHyTpu 10-napHoro ny4ka
SHDSL, Makc. BbIXOQHOW ypOBEHb -
SHDSL.bis | (Output Power) Pour=+13,5 ABM
ADSL, 3anac nomexo-
ﬁggtg; 3aLLMLLEHHOCTM
ADSL4 ’ Makc. BbIXO[JHON YPOBEHb Upstream B,,=+12,5 nbwm; (SNR Margin)
(Output Power) Downstream P, =+20,4 nbm AR, =6 nb
Non- out
overlapped
spectrum




Vvn(D,L), kbut/c Puc.1. ADSL downstream
F : : : : : : : : : : Kabenb=TI,
D=0,32 0,4 0,5 0,64 09 1,2mMm
Momexn=ETSI B, ELFEXT=L.19
B 10-napHom nyyke 3 nnHUn

Vn(D,L), k6ut/c Puc.2. ADSL upstream. Kabenb=TI, D=0,32 0,4 0,5 0,64 0,9 1,2 MM
. 98 i |MNomexn=ETSI B, ELFEXT=L.19. B 10-napHom ny4ke 3 nMHUu




vn(D,L), KGut/c Puc.3. ADSL2 downstream

D=0,32 0,4 0,5 0,64 0,9 1,2wmm
Momexn=ETSI B, ELFEXT=L.19

B 10-napHom ny4yke 3 nuHUK

Puc.4. ADSL2 upstream. Kabenb=TI1, D=0,32 0,4 0,5 0,64 0,9 1,2Mmm —

Vn(D,L), k6ut/c Momexn=ETSI B, ELFEXT=L.19; B 10-napHom ny4ke 3 nuHuu




vn(D,L), kbut/c Puc.5. ADSL2+ downstream
booroor Kabenb=TIM,

D=0,32 0,4 0,5 0,64 0,9 1,2wmm

Momexn=ETSI B, ELFEXT=L.19

B 10-napHom nyyke 3 nnHUn

Puc.6. ADSL2+ upstream. Kabenb=TI1, D=0,32 0,4 0,5 0,64 0,9 1,2mm -
vn(D,L), kbut/c Momexn=ETSI B, ELFEXT=L.19; B 10-napHom ny4ke 3 nuHUn

10



Vn(D,L), kbut/c Puc.7. ADSL4 downstream

M oanar T e Kabens=Tr1,

-ZEHHH ---------------- Presedee eI D=0,32 0,4 0,5 0,64 0,9 1,2 MM
OBl . [MlOMEXW=ETSI B, ELFEXT=L.19
_24EEE ................ DR T TR S T S T T S T B 10-napHom ny4ke 3 nuHUK

Vn(D,L), kbut/c

928

888

Puc.8. ADSL4 upstream. Kabenb=TI1, D=0,32 0,4 0,5 0,64 0,9 1,2Mmm
Momexn=ETSI B, ELFEXT=L.19; B 10-napHOM ny4ke 3 nNuHUA
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Vn(D,L), kbuTt/c Puc.9. SHDSL

L boea L |Kabenb=TT,
L8258 i ii.i..i..i..i..i..i.|b=032 04 05 064 09 1,2mMm
..beea GGG [Momexn=ETSI B, NEXT=L.19

............................ T FTPPOE FUTIE Foe B 10-napHoMm nyyke 3 nuHum

rgeiali)

Puc.10. SHDSL .bis
Kabenb=TT1,
D=0,32 0,4 0,5 0,64 0,9 1,2mm
Momexn=ETSI B, NEXT=L.19
B 10-napHoM ny4ke 3 nuUHUK
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3. TexHonorusa uamepeHun xDSL\FoaHocTbllapbI

3.1 Anroputm KOHTpoOnA napbl

B T1abn.6 npeactaBneH anropuTM KOHTPOSSA Napbl, 3asiBNIEHHOW AN YCTAHOBKU LIMKDPOBOM NTMHUN.

Tabnuua 6. YctaHoBka XDSL. AnNroputm KOHTpons 3asiBNIeHHON napbl

Ne| KoHTponbHas onepauus

YcnoBusi COOTBETCTBMS M BbIBOAbI

1 | MpoBepka BO3MOXHOCTW cO34aHUSA
UMcpoBOM JIMHUM MO YY4ETHBIM AAHHLIM
kabens, ncxoas U3 MMHMManbHO Heob6xoaumon
ckopoctn Vmin. Mo puc. 1...8 onpegensierca
HOpMa CKOpPOCTHOro noteHuunana vVn(D,L)

Ycnosue cootBeTcTBusA: Vn(D,L)>Vmin.

Vn(D,L) onpegensieTcs no y4eTHbIM AaHHbIM Kabens.
Ecnu ycnoBue cooTBeTCTBUSA He BbINOMHAETCS, TO

napa Nnpu3HaeTCA HeNpPUrogHon Ans co3aaHusA
uncppoBOM NUHUM N AanNbHEWLWIME NPOBEPKU He
npousBoaNATCA

2 | OnepaTMBHBbIN KOHTPONb Napbi’*

AnCom A-7 - cueHapwvu:

1xA7\A6oHeHm_PK_PLl.scn — npu
u3mMepeHusix om aboHeHMCKOoU po3emkKu,
8 PK unu PLLl 8 cmopoHy cmaHuuu,

1XA7\CmaHyus.scn — rpu USMepeHUsiX Ha
cmaHyuu 8 cmopoHy aboHeHma

YcnoBus COOTBETCTBUSA: ANVHA NUHUK, ONaMETP
XKW, NOrOHHasA eMKOCTb COOTBETCTB. YY4ETHbLIM
AaHHbIM; V>Vn(D,L), cnekTp nomex, YUX
3aTyxaHWsi acCUMMETPUM U UMMNeLaHca B HOpME.
Ecnu ycnoBusi COOTBeT. BbINOJHAKTCA, TO

- napa rogHa gnsa LIAJ,

- MHbIE NPOBEPKN MOXKHO UCKITHOUYUTD,

- yCTaHOBUTb o6opyaoBaHue LIAJI

3 | DononHuTenbHbIN KOHTPONb Napbl

AnCom A-7 — KOHurypaLmm KOHTPONSA NoMex:
1xA7\6__Cnkmllepxdllom.cfg — nepexonHbix
1XA7T\7__Cnkml[Iponullom.cfg — npoaonbHbIX
1XA7\7__Cnkmllonepllom.cfg — nonepeyHbix

YcnoBus cOOTBETCTBUSA ONPeAereHbl B
ncnonb3dyembix KOHUrypaumsax (LabnoHsl).
Mpu HecooTBETCTBUN HOPMaM NPUHMMaETCA
pelweHue o BbIGope napbl NN NPoBeAEHUN
peMoOHTa kabens

4 | MOHUTOPUHI NOMeX U NepepbLIBOB
AnCom A-7 — KoHdurypauus:
1XA7\9_MoHnumopllomex.cfg - no cnekmpy;

1IXAT\A_MoHumopK3-XX.cfg — no
pecbriekmomempy

Momexu MoHuTOpUHr
CcTabunbHbl, ecnu oCyLLecTBMsIETCA NpU
MpoLeHT HecTabunbHou paboTe
NCMNOPYEHHBIX yctaHoBneHHown LIAJL.
BCrneckamut wyma Mapa c nomexamu unu
CekyHA He MUKpornepepbiBaMu He

NpeBbIaeT HopMbl | MOXeT BbiTh

Heobxoanum oguH aHanusaTop

5 | MOHUTOPUHI MUKpONepepbLIBOB CBA3U -

npumeHeHa ansa LAJT n

MepepbiBbI BpeaHa faxe npu

AnCom A-7 - KoHdUrypaumu: [IOMKHBI TPaAMLUMOHHOM ©
2xA7\1_llepepbiebl.cfg MOMHOCTBIO npUMeHeHuu - co3gaer ﬂg
OTCYTCTBOBATL nomMexu B «3A0POBbIX» | 5 S
napax 2 S
6 | MOHUTOPUHI CKOPOCTHOrO NOoTeHUMana BbinonHsieTcs, ecnv pesynbTatbl U3MepeHuii No g =
AnCom A-7 - KoHUrypaums: N.2 He ObINK NoNyYeHbl UM HEOOBXoANM 9 %

2XA7\2_CKOpOCMb.Cfg MOHUTOPUHI CKOPOCTMW. %

HavmeHbluee 3HaYeHMe CKOPOCTHOro
noTeHuuarna He AOJIXHO ObITb HU)XEe HOPMbI

7 | YcTaHOBKa o6opynoBaHus undpoBomn
NIVHUKU

OkoHe4vHoe obopynoBaHume (DSLAM) gomkHo
ObITb HACTPOEHO TakK, YTOObI OrPaHNYNTL
CBEPXY NMMHENHY CKOPOCTb BENMYMHON VmMin

OrpaHquHMe CKOpPOCTHU CBepXy oGecneunBaeT
noBbiLlLeHune 3Kcnnya1'a|.m0|-||-|0|7| HageXHoCTu
ceTn aGOHEHTCKOoro ,qocTynalz

Pesynbtatbl BHOCATCS B nacnopt (cMm. MNpunoxeHuns)

1 NamepstoTcs cnektp nomex n AYX no otpaxeHuto oT XX, 4To NO3BONSET ONpPeaennTb CKOPOCTb JIMHUMN.
MamepstoTca anuHa kabensi no 3agepkke oTpaxeHus ot XX 1 AnameTp Xun rno 3aTyxaHuio, Y4To
Nno3BosisieT aBTOMaTUYEeCKN paccuymnTaTb HOPMbl Ha MOFOHHbIE N CKOPOCTHbLIE NapaMeTpbl.

'2 OrpaHuyeHmne ckopocTy 0BecreunBaeT CHIKEHE YPOBHS nepeaaTunka SHDSL / SHDSL.bis (cbyHKUmS
Power Backoff - cm. 6.1.5 [6]). OrpaHudeHune ckopoctn ADSL2+ cBepxy 06bIMHO HE NPUBOAUT K
YMEHbLLUEHWIO YPOBHS MOLLHOCTW Ha 3aHATbIX kaHanax DMT, Ho cnocobcTByeT yBenuyeHuo 3anaca
nomMexo3aLlUuLLEeHHOCTU Ha 3TUX KaHanax. Kpome Toro orpaHu4eHne CKkopocTu NPUBOAMUT K OTKITHOYEHUIO
kaHanoB DMT B Anana3oHe BepXHUX YacTOT CNEKTpa, YTO CHMXKaeT nepexofHble nomexu. OrpaHuyeHne
CKOPOCTU LienecoobpasHo NpoM3BoAnNTb, YUUTbIBASA YCNOBUSA JOrOBOPA MO KaXAOW NMUHUN.
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3.2 1xA7. OnepaTUBHbLIN KOHTPONb Napbl. CueHapun aBTON3IMepeHUn

OnepaTuBHbIN  KOHTPOMb CKOPOCTHOrO MOTeHuuana A ra
napbl W  ofpedeneHve  MpUYMH  HegoCTaTOYHOCTU 1] L)
CKOPOCTHOTO MoTeHuuana obecrneynBaloTcs WCMNOTHEHNEM E
cu,eHapMeB13 A6oHeHT_PK_PLL.scn n CtaHuyus.scn: XX
- M3Mepsaemas napa nogkritoyaeTcs T8

HernocpeCTBEHHO K pasbeMy RTx aHannsatopa™; (000" ®| (@009
- Ha ypaneHHOM KoHUe JomkeH 6biTb obecneveH
pexum xonoctoro xoga (XX);

- 9KpaH kabens nogknoyaeTcs K knemme _|_ pasbema RTX.

CueHapuu AR L HUREE OnepaTuBHasa npoBepkKa napbl
Hehap CraHumsa.scn P P P P
1__ lNomexAboHeHT.cfg KoHTpornb crnekTpa noMex Ha OKOHYaHUKW napbl Ha aOOHEHTCKOM
1_ MNomexun_CrTaHu.cfg UMM CTAHLMOHHOI cTopoHe™
2xxEmkocTb_ 1kl u.cfg M3mepeHne eMKoCcTu napsbl
= =

g | E 3 s s

@S 0 © ) N
= 3xxPedn1kmAboHe.cf SPNCKTOMETP AN
g ¢ 9 o6 08 1,0em | 14 | 20 | 23 [ABYX TOHEK
E 3xxPedn1kmCraHu.cfg n3mepeHuii'® n nuHwin

- 17
8 3xxPedn2kmA6oHe.cfg Pas3nu4HoU ANnHbLI™ B
3 1,115 2,0km 2,7 4,0 4,5 3aBUCUMOCTM OT
~ 3xxPedn2kmCraHu.cfg [MamMeTpa Xur
3xxPedn3kmAGoHe.cfg
1,7:23: 30km | 41 { 59 | 6,8
3xxPedn3kmCraHu,.cfg

4 Cornacosllapbl.cfg KoHTponb YX nmnegaHca napsbl Tonbko® Ha
5 Acummertpllapsl.cfg KoHTponb YX 3atyxaHus acummeTtpum | NPOTAXKEHHBIX NINHNAX

B npouecce ncnonHeHus cueHapus He TpebyeTcA BbINOSIHEHUE HUKAaKUX NepeKkoMMyTaLun Ha

ONMKXHEeM KOHLe U KakKnx-nmb6o AerCcTBMI Ha OAanbHEM:

- MpU NpoBeAeHUN U3MEePEHUN CO CTaHLMOHHOM CTOPOHbI NOAKITHYEHUE K yAaneHHOMY
OKOHYaHuIo napbl TenedPOHHOro annapara ¢ onyLeHHON TPYOKoM B OONbLINMHCTBE CllyvyaeB
COOTBETCTBYEeT ycnoBusaM XX, Heo6xoanMbIM onsi NPoBeAeHNA U3MEPEHUIN eMKOCTU U paboThbl
MHTeNeKTyanbHoro pecrekTomeTpa;

- Npv NpoBeAeHUU N3MepPeHUn Co CTOPOHbI aboHeHTa aGoOHeHTCKas IMHUA Ha CTaHLMOHHOWN
CTOpPOHE A0JTKHA ObITb OTKMOYEHA OT KaKoro-nméo o6opyaoBaHuA.

'3 B 37011 rMaBe nNpu onpeeneHnn UMeH aiinos cLeHapres (*.scn) unu koHdurypaumm (*.cfg)
npegnonaraeTcs, YTO OHW pacnonaratTcs B agnpektopun XxDSL\MogHocTbMapbI\1XA7.

4 3peck 1 Janee NoaKmnOYEHWe aHANM3aTopa BLINONHAETCS C NPUMeHeHneM kabeneit K7 (k okoHYaHNo
napbl) n KMN8 (k akpaHy kabensi)) unm kabensa KN11. Kabenb KW11 umeeT TpexmonioCHYH BUIIKY,
pacnonoXeHue LWTbIpen KOTOPOW COOTBETCTBYET PaCMONOXEHUI0 rHe3 pa3beMoB Tx U RTx aHanusaTopa
(cm. PO-1-1).

'* KoHdpurypaLmm pasnnyaloTcst NpUMEHEeHHBLIMI Mackami, HOPMUPYIOLLMMU CreKTPbl MOMeX.

'® Mpu U3MepeHmsix Ha CTaHLMOHHOW CTopoHe Anst ADSL onpeaensioTcs CKOPOCTU BOCXOASILLETO MOTOKa
(upstream). Tlpu un3MepeHusax Ha abOHEeHTCKOM CcTopoHe ansa ADSL onpegensitotcss CKOpOCTU
HMcxoasaLwero notoka (downstream).

7 YkazaHHble B Ha3BaHUsIX KOHUrypaumn makcMMarbHble ANnHbl OTHOCATCS K kabento Tuna TM-0,5 mm.

'8 KoHTpPOrb COrNacoBaHHOCTW, CUMMETPUM U CMIEKTPOB NOMEX Napbl hOpPManbHO JOIKEH BbiTh
OCYLLECTBIEH MPW HaNM4YnumM CornacoBaHHbIX Harpy3oK Ha ganbHeM KoHue, obecrneyeHne Yero npu
NPOBEAEHUN UMEHHO ONEPATUBHbLIX N3MEPEHUI NPAKTUYECKN 3aTpyaHeHo. HeobxoaumocTb
COrNacoBaHus IMHUM Ha AanbHEM KOHLE yTpayMBaeT NpakTUYeckoe 3HauYeHne npu yBenmy4eHumn anmHbi
nHMKU. JonycTMMO OTCYTCTBME COrMacoBaHHOCTY napbl Npy paboyvem 3aTyxaHum 6onee 14 gb Ha
yactoTe 300 kl'l, 4To COOTBETCTBYET ANnHE NnHUM He MeHee 1400 m ansa kabena Tr1-0,5 mm ¢
HOMWHanNbHbIM NOFOHHbLIM 3aTyxaHueM paBHbIM 9,9 AB/KM.
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3.2.1

1__Nomexu_CtaHu.cfg n 1__MNomexAboHeHT.cfg — KOHTPONb NoNepeyYHbIX NOMeXx

1__Nomexu_CraHu.cfg n 1__NomexAbGoHeHT.cfg - 06ecneunBaloT uamepeHne cnekrTpa nomex

JInHuA 2 N cnmm OkeusganeHmHasi cxema 8 P3-1-1
YacTtoTa 0o 4096 kl'y
MmnepgaHc,Om=120 Komnpomucc: ADSL 100 Om/SHDSL 135 Om
®Pnar «BbICOKOOMHO» CHAT CozniacoeaHHoe nodKrYeHue
OnopHbI ypoBeHb,45M0=0 Pacyem ypoeHsi omHocum. 0 6M"
Makc.ypoBeHb, AbM =11 CpelHul u3 mpex 803MOXHbIX
Uameputenb | MuHuM.ypoBeHb curdana, abm0=11 Jlrobol exodHoli cueHan 6ydem pacriosHaH
MuHumM.3awmueH.curHana, gb =80 Kak LLlym
IOwvanasoHn aHanusa,klu=5...4096 Coomeemcmeyem 803MOXH. aHanusamopa
LWar npegcraesneHns cnekrpa,kl =10 Yumen npu 3adaHuu Hopmbi
MHTepBanYcpegHeHus,c=5 JocmamoueH 0nsi nposedeHusi usmepeHul
KauvectBo,nb 3anac coomeem. Criekmpa nomex Hopme
OTmeTKa COOTBETCTBUS Coomeemcmeue Criekmpa nomex Hopme
Curnanbl=

=llym

Wym,a6m0

LLlym 8 3adaHHOU rofioce Yyacmom aHasnusa

L19 NEXT_ADSL.7sf

1_|'|0MeXA60HeHT.cfg HopMa 3asucum om

Cen.ypoBHu,nbm0

- Hopma ceepxy | ETSI-B.7sf

1__Nomexu_CraHu.cfg MOYKU u3mepeHut

M3mepeHune cnekTpa nomex NPoU3BOAUTCA KaK 4S5l KOHTPOJISl CNEKTPa, TaK U AN nocneayroLlero
(cnekTp coxpaHsieTCA B onepaTtMBHOM NaMATU aHanu3aTopa) pacyeTa CKOPOCTHbIX NOTEHLManoB
napbl NPy UCNONb30BaHMUN UHTENNEKTyanbHoro pecdnekromerpa (cMm. n.3.2.3).

MocnencTBmMa HECOOTBETCTBUA HOPMeE - orpaHu4eHune ckopoctu LIAJL.

HencTBuA - UCKaTb UCTOYHUK MOMEX MO XapaKTepy CNeKTpanbHOro pacnpeneneHus.

ﬂpeumymeCTBo KOHTPOJIA NOMeX MO CNeKTpPpy nepen KOHTPOJ1eM YPOBHA — HAarndaHOCTb CNeKTpa.

3.2.2

2xxEmkoctb_1klU.cfg — nsmepeHne emkoctun

2xxEmkoctb_1klu.cfg - nsmepexHme emkoctun Ha vactote 1.02 kl'y

JInHua 2 T N cumm OkeusaneHmHas cxema 8 P3-1-1
YactoTa po 4 kl'y Obecnevyusaem usmepeHue Ha 1.02 kl'y,
MmnegaHc,Om=600
Makc.ypoBeHb, AbM= 4 lMapamempsbi usmepumerns
WNameputens | MuHuM.ypoBeHb curHana, Abm0=-80 onMUMU3upo8aHsbl OISl USMepPeHUsi eMKocmu
MuHUM.3aLmLLLEeHHOCTb curHana, ob=5 napsl
WHTepBanYcpeagHeHnsa,c=5
MmnegaHc,Om=600
FeHe _ | L.ABm0=-15 Mapamempsbi 2eHepamopa
paTop —
-Muc LF1:ku=0.99609 onMuUMU3upo8aHsbl OISl USMepPeHUsi eMKocmu
N=5 napsbl
dF,klMu=0.50781
CurHanbi= ConpoTtunexue,Om COI‘lpomueneHue20
=MYC | C(1.02klNy),HD Emkocmb napbl Ha Yacmome 1.02kT | u*

N3mepeHne eMKOCTU NPOU3BOAUTCS ANS NOCIeAyHLWero pacyerta NOoroHHON eMKOCTY Napbl Npu
MCNONIb30BaHUN UHTENNEeKTyanbHoro pecdnekromerpa (cm. n.3.2.3)

1 Mpw 3agaHnmM onopHoOro ypoBHs uameputens pasHbiv 0 gbmo otcyet yposHsa B obmO0 6yget
Npon3BOaUTLCH OTHOCUTENbHO MolHocTM 1 MBT. To ecTb, ecnu LonopH=0 abmo, To ypoBeHb B ABEMO0
coBnajaet ¢ ypoBHeM B AbMm.

% ConpoTuBneHune 6yaeT U3MEPEHO, N B Nape CTb 3aMblKaHue.

Z EmMkocTb napbl Ha YactoTte 1.02 kl'y ByaeT nsamepeHa, ecnu ee BenmynHa CoctaBuT He MeHee 13.5 HO,
YTO COOTBETCTBYET AnuHe kabensa co CnnoLHOM NoNuaTuneHoson nsonsumen He meHee 300 M npwm

HOMWHanNbLHOM NOrOHHOM eMKOCTU paBHoM 45 H®/km. Ha Bonee KopoTKMX NNHUAX pe3ynbTaTbl U3MEpeHUn
Ha yactoTe 1,02 k'L He MOryT 6bITb NONYyYEHbI.
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3.2.3

3xxPedn1kmCraHu.cfg, 3xxPedn1kmAGoHe.cfg,... — UHTeNneKTyanbHbIN pedrnekTomeTp

Tpaﬂ,MLl,I/IOHHO pecbneKTomeTp NMPUMEHAIT ANnAa noKanln3aunn D,e(beKTOB, npoABNALLNXCA B
M3MEHEHNN BOJIHOBOIO COMPOTUMBIIEHUNA — O6prBbI, 3aMblKaHnA, 3aMOKaHWUA, ,Cl,e(beKTbI B Mychax,

pacuwenneHna napebl...

MHTenﬂeKTyaﬂbelVl pecbneKTomeTp no3BOJiId€T aBTOMAaTU4eCKn onpeneinTb

ONVHY TIMHAW, AWaMeTp XWIlbl, HOPMbI NOTOHHbIX MAPaMETPOB, U3MEPUTL U HOPMUPOBATL ckopocTu LIANT®
N NPeACcTaBUTb pe3yrnbTaTbhl UBMEPEHUIA KaK MPOLIEHT BbINOMHEHUSI HOPM.

3xxPedn1kmCraHu.cfg, 3xxPecdn1kmAGoHe.cfg,... — UHTENNEKTyanbHbIN pednekTomeTp.

Ecnu nocne 3arpy3ku ogHon n3 koHpurypaumi 3xxPedni1kmCraHu.cfg, 3xxPedn1kmA6GoHe.cfg,...
aBTOMaTUYECKMN pPacno3HaeTCsa CUrHamn oTpaXeHus OT XOrocToro xoga (XX) Ha okoH4aHun kabensi, To
BbIMNOSHSAETCS onpeaenieHne AnuHel kabens, MOroHHOro 3aTyxaHus U ngeHTudrKaunsi SKBMBarNeHTHOro
OnameTpa xun®. Ecnv oo 3arpy3|<|/|24 3xxPecdn1kmCraHu.cfg, 3xxPecdn1kmAGoHe.cfg,... Obinn
n3MepeHbl CONPOTUBIEHUNE Lnenda, EMKOCTb U CNIEKTP MOMEX, TO NOCe 3arpy3kv KoHUrypauum un
pacno3HaBaHumM oTpaxkeHust oT XX BbIYUCNATCA MOrOHHOE COMPOTUBIIEHNE Linerda, MOroHHas eMKOCTb
N CKOPOCTHbIE MOTeHLManbl LMPOBbLIX MUHWUNA.

JInHns 2 T N cumm OksusaneHmHas cxema 8 P3-1-1

YacTtoTta 40 4096 Kl MakcumanbHoe paspeweHue 1o OnuHe
NmnepaHc,0m=120 Komnpomucc: ADSL 100 Om/SHDSL 135 Om
Makc.ypoBeHb, gbm= 31
MwuH1Mm.ypoBeHb curHana, obm0=-50

MamepuTens | MUHUM.3BLMLLEHHOCT curHana, AB=5 lMapamempsbi usmepumerns onMmMuMU3UpPo8aHsb! O011si
VinTepsanycpeanenns;,c=10 usmMepeHusi peghrieKmoepamMmbl U napamempos rnapbi
AYX oTHOCKTENBHO ONOPHOrO YPOBHA
CkopocTb, M/Mkc=100 ~¥ ckopocmu 371-mae. 8011HbI O kabens TI1

r _ | mnepanc,OM=120 CobcmeeHHoe cornpomuerieHue aHaausamopa

eHepaTop= = —
=MCC OnopHbIN ypoBeHb,ABM0=0 3adaHue YPO8HS OMHOCUMEIbHO 0 0bm

L,a6m0=9 MakcumarbHbll yposeHb ceHepamopa
YpoBeHb oTpaxkeHnn, gm0 YpogeHb ompaxeHul
Amnnutyga oTpaxeHuni,% Amnnumyda ompaxeHull 0mHocum. noCbIIKU
3artyxaHne(300«Iu),ab Ha yvacmome 300 kl'y no AYX
AnuHalluiun,m o 3adepxke ompaxeHuss om XX
OuameTpXunbi,Mmm o AnuHe u 3amyxaHuto Ons TI1
MoroH.3aTtyx(300kIu),aB/km o 8amyxaHuro, ConpomuesneHuto
MoroH.ConpoTt.,0M/km (0k3Conpomllinetiga.cfg) u Emkocmu
MoroH.EmMkocTb,H®/kM (2xxEmxocmb_1kly.cfg) c ysemom [nuHbi
MoroH.3atyx(300k M), % OmKoHeHUs1 Mo2oHHO20 rnapamempa P om HoMuHana:
MoroH.ConpoT.,% |P-Pn|/Pn*100%, 20e Pn — HOMUHanbHoe 3Ha4yeHue
MNoroH.EmkocTb, % napamempa, onpedesieHHoe o [Juamempy xui
ADSL_dn,k6ur/c
ADSL2 dn,k6ut/c .
ADSL2p_dn,k6uTIC CkopocmHolu nomexyuan
ADSLZ dn.xkouTlc 3xxPedn1kmA6GoHe.cfg yugppoebix nuHul V

CurHanbi= ADSL Gp,x, STl gxxged)ngxmﬁgoue.c:g ornpedensiemcs Mo:

-nee ADSL2_up,kbutic oPepnamAsonects :er:ggi’;zg})eHHOMy

ADSL2p_up,k6ut/c crieKmpy romex,

ADSL4_up,kbut/c

SHDSL ,k6but/c

SHDSL .bis,k6ut/c

SHDSL,%

SHDSL .bis,%

3xxPedn1kmA6GoHe.cfg

3xxPedn3kmCraHu.cfg

e Moldenam LIAJT — n.2.1

ADSL_dn,%

ADSL2 dn,%

ADSL2p_dn,%

ADSL4 dn,%

ADSL_up,%

ADSL2_up,%

ADSL2p_up,%

ADSL4 _up,%

3xxPedn1kmCraHu.cfg
3xxPedn2kmCraHu.cfg
3xxPedn3kmCraHu.cfg

OmHoweHue ckopocmu V u
Hopmbl Vn: VIVNn*100%.
Pacyem Hopmbl ckop. Vn:

e MoOersb LIAJT—n.2.1,

e jlomexu — ETSI-B,

e 0o 3 LYAJT 8 10-napH.nyuke,
o [lnuHa, Juamemp

Onsa ucnpaBHoOro Kabens napameTpbl A0JTXHbl COOTBEeTCTBOBAaThb AadHHbIM y4YeéTa U HOpMmam
,Eleﬁcnavm - ICKaTb NPUYUHbI HECOOTBETCTBUA AAaHHbIM y4yeTa U HeAOCTaTOYHOCTU CKOPOCTU

%2 Buiuncnienne ckopocteit LIATT 1 Mx HOPM 3aHWMaeT CYLLeCTBEHHOE BPEMSl, TO3TOMY MpyW MpOBeAeHNM
n3mepeHui LienecoobpasHo OTKNIOYaTb N3MepPEHME CKOPOCTEN N HOPM HeakTyarnbHbIx LIAJ.

% Pagpl anameTpoB xun - 0.32, 0.4, 0.5, 0.64 mm ans kabensa TM[1] n 0.9, 1.2 mm gnsa KCIM[2].

! KoHdpurypauun Ok3ConpoTllneida.cfg, 2xxEmkoctb_1klMu.cfg n 1__Momexn_CrtaHu.cfg nnm
1__NomexABGoHeHT.cfg [OMmKHbI ObITb 3arpy>KeHbl HE paHee YeM 3a 5 MUHYT 0 pediriekTomeTpa.
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3.2.4 4 __Cornacosllapbl.cfg — KOHTpONnb cornacoBaHHOCTU
4 _Cornacosllapsl.cfg - uamepeHne 4aCTOTHOWM XapaKTEPUCTUKN 3aTyXaHUSA OTPaXKeHUS U
conocTaBneHne ¢ Mackow, COOTBETCTBYIOLLEN ycnoBuaM no pek. ITU-T L.19
JInHua 2 T N cumm OkeusganeHmHas cxema 8 P3-1-1
YactoTa 0o 4096 kl'y [HuanasoH yacmom u3amepeHus YX
Komnpomucc: ADSL=100 OmM/SHDSL =135 Om.
" - OmHocumesnibHO 3a0aHHOU 8eNTUYUHbI
MmnegaHc,0mM=120 25
umnedaHca usMepumessi- ocyuecmersnsiemcsi
usmepeHue 3amyxaHusi ompaxeHusi
Vismeputens Makc.ypoBeHb, Abm=11
MuHum.ypoB.curdana, Abm0=-60 Mapamempsbi usmepumerssi ONMUMU3UPO8aHs! Orsi
MwvHnM.3alwmLeH.curHana, Ab=5 usmepeHusi YX 3amyxaHusi ompaxeHus
WHTepBanyYcpegHeHus,c=5
UmnepaHc,0Om=120
L,nbm0=-10
leHepaTop= F1 k=20 lNapamempbl 2eHepamopa onMuUMU3UPO8aHb! Orisi
=M4C N=204 usmepeHusi YX 3amyxaHusi ompaxeHusi
dF,klM'u=20
KauectBo,nb 3anac coomeemcmeusi YX 3amyx.ompax. Hopme
_ OTMeTKa COOTBETCTBUS Coomeemcmeue YX 3amyxaHusi ompax. Hopme
Curnanbl=
=MYC Z,0m YX umnedaHca — npedcmassisiemcsi 0rnsi ceeOeHUs
Anc,nB UX 3amyxaHusi ompaxxeHus.
’ Hopma cHu3y=L19 Retloss.7zf
MpuynHbI HecooTBeTCTBUS YX HOpMaM — HEOQHOPOAHOCTU NIMHUM — pacluensieHne, oTBOA,...
MocnepcTBua — yBenuyeHue pabo4ero 3atyxaH1A u3-3a NOTEPb Ha OTPaXXeHUe 1
HepaBHOMepHocTb AYX, CHUXKeHMe nepexoaHOro 3aTyxaHusi - orpaHuyeHue ckopoctu LIAJL.
DdencTBuA - ycTpaHUTb HEOQHOPOAHOCTHU, JlIoKanu3sauus - pedrieKTOMeTPOM.
MpenmywectBo n3mepeHus YX nmnepgaHca — yno6cTBo HOpMMPOBaHUS.

3.2.5

5__AcummeTtplapbl.cfg — KOHTPONb 3aTyXaHUsi aCUMMETPUU

5__AcummeTtpllapsl.cfg - namepeHmne 4aCTOTHON XapaKTEPUCTUKN 3aTyXaHUS aCUMMETPUN n
COMoCTaBfieHNe C MacKoWn, COOTBETCTBYIOLLEN ycnoBuaMm no pek. ITU-T L.19

JInHuA 3 u OksuganeHmHasi cxema 8 P3-1-1
YacTtoTta 0o 4096 kl'y, JHuana3oH 4yacmom usmepeHusi YX
Makc.ypoBeHb, Abm=11
= lMapamempsbi usmepumerns
MuHUM.ypoBeHb curHana, 4bm0=-80
N3meputenb — onmumu3upoesaHbl 0ns usmepeHusi YX
MuHuM.3aLLMLLIEHHOCTb curHana, ob=-5 3amyxaHus acuMMempuu
NHTepBanyYcpegHeHus,c=5 y
L,n0bm0=0
FenepaTop= | FLk[L=20 lNapamempbi 2eHepamopa
=MUC | N=204 onMmumMu3upoeaHsl 0ns usmepeHuss YX
dF KTu=20 3amyxaHusi acummempuu
KauectBo,nb 3anac coomeemcmeus YX Hopme
CUrHANbI= OTMeTKa COOTBETCTBUS Coomeemcmesue YX Hopme
-MuC | AUX.aE UX 3amyxaHus acummempuu.
A Hopma crHu3y=L19 _Asimm.7af
Cen.ypoBHu,a6m0 Cniekmp

anI‘-IMHbI HecooTBeTCTBUA HOpMe - pacllensieHne napbl, 3aMOKaHue, ,D,e(*)eKTbl Kabensa u Myd)T...

MocneacTBuA — orpaHnyeHune ckopoctu LIAJT n3-3a cHuXxeHUs nepexogHoOro 3atyxaHus.
OdencTBUA — NPUHATBL pelueHne O BbIGpaKoBKe Napbl UM peMOHTe Kabens.

I'IpeumymeCTBo —napac HeJOCTaTOYHOM cummeTpMeﬁ noTeHUMnaribHO «onacHa» Kak MCTOYHUK
UWnn NnpueMHUK nepexogHbIX NoMeXx, ogHaKO KOHTpPOJ1b Cob6CTBEHHO nepexogHbIX NomMmex TpeGyeT
BblBOAa U3-nog Harpy3ku MHOrmx cocegHux nap m BecCbma TpyaoeMok.

25

I'Ipvl KOHTpOIle 3aTyxXaHua OTpaXeHuda npencraBndetr MHTepeC HepaBHOMEPHOCTb [MPOTEeKaHuA
YacToTHOM XapaKTepPUCTUKN 3aTyxXaHUA OTpaXeHua — ee KonebarenbHbIN XapakTtep cBunaeTenbCcTByeT O
Hannymnm HeO,EI,HopO,EI,HOCTeIZ B NuHMWU. 3Ha4yeHMe wumnegaHca naMeputend, OTHOCUTENIbHO KOTOPOro
npon3BOAUTCA pacHeT 3aTyxXaHUA OTpaXeHUdA, MOXeT ObITb N3MEHEHO MONb30oBaTeNeM B COOTBETCTBUN C
TUNOBbLIM 3Ha4YeHnem wuMnegaHca wu3mMepAaemMbliX kabenen. I'Ipvl KOHTpOIe 3aTyxXxaHuda OTpaXeHud (M
acnMMMeTpun TO)Ke) XenaTtenbHO Hann4mMe corracoBaHHOM Harpys3ku Ha garnibHeM KOHLE.
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3.3 1xAT7. AononHuUTeNnbHbIN KOHTPOSb Napbl

3.3.1 Ok3ConportllUnenda.cfg — nuamepeHue
conpoTuBneHus wnenda

Ons onpeaeneHunsi COMpPOTUBMEHMS
wnerda cneayer:
- 3aKOpOTUTb Xnnbl (K3) Ha

yaaneHHOM KOHue,

TTTT K3
(000" @| [@™0oq)

- 3arpyauTb koHdurypaumio OksConpoTllinenda.cfg.

Ok3ConpoTtllinenda.cfg - namepeHne conpoTmBneHns wnendga

JInHusa 2 T N cnvm

3keusaneHmHasi cxema 8 PO-1-1

YacTtoTa no 4 kl'y

Obecrne4yusaem usmepeHue coripomusesieHus

MmnegaHc,Om=600

Makc.ypoBeHb, abm= 4

lMapamempsbi usmepumerisi

Uameputenb | MuHuM.ypoBeHb curdHana, Abm0=-80

ornmumu3upos8aHbl onsa uamepeHus

MuHUM.3aLlmLLLEeHHOCTb curHana, ab=5

cornpomuserieHus

WHTepBanyYcpegHeHus,c=5

MmnegaHc,Om=600

FeHepaTop= L,ABMO=-15 Mapamempsi 2eHepamopa
-Muc |_F1:ku=0.09765 ONMMUMU3UPO8aHbl NS U3MEPEeHUsT
N=11 conpomueneHus
DF,klMni=0.09765
CurHanbl= ConpoTueneHne,0m Conpomuenenue wnelda npu
=MYC ycmaHoeke K3 Ha ydaneHHOM KOHUe

C(1.02«IMy),HD

Emkocms Ha yacmome 1.02ku°"

N3mepeHue conpoTUBEHUs NPOM3BOAMUTCS ASisi NOCreAyoLWero pacyeta NnoroHHoro
CONPOTUBIIeHUS LWnerda Npyu UCNONb30BaHUU UHTENIEKTyanbHoro pednekromerpa (cm. n.3.2.3)

2 ConpoTuBneHue wrnenda n3mepsieTcsi C HOPMMPOBAHHOM NMOMPELLHOCTbLIO, ECIN €ro BENMYNHA
cocrtaBnsieT He meHee 30 Om, 4YTO COOTBETCTBYET AnnHe kabens TM-0,5 mm He meHee 170 M npu
HOMWHAarnbHOM NOrOHHOM conpoTuBeHun wnerndga 180 Om/km.

2 EmkocTb 6y/:|,eT n3MepeHa, ecrinm B nape eCtb pa3pbIiB XUIlbl UK XUIMa HE 3aKOpOo4eHa.
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Bnusirowas napa

— T

lMapa,
rnodsepxxeHHasi
8/IUSHUIO

«~ < < T5oom
=

[650°0) (@769

3.3.2 6__Cnkrlepxalom.cfg — KOHTpONb NnepexoaHbIX NOMeX
KoHTponb nepexogHOro 3aTtyxaHus Ha
OnMKHEM KOHLle MO3BOMSEeT BbIIBUTb Mapbl,
KOTOpble HeaonycTUMO  MCMonb3oBaTb AN
cosgaHusa  uudposBbix  nuMHURA.  KoHTponb
nepexogHoro  3aTyxaHusi  OCyLleCTBnseTcs
nyTem 3arpysku KOHGMrypawmm
6__Cnkrlepxalom.cfg. MNpn atom:
- ans n3mepeHusi ncnonb3yeTtca
curhan  MYC, coctoswun  un3
204 rapMOHUIK, c CYMMapHbIM
ypoBHem 0 gbm0, copmmpyembim
OTHOCUTENbHO  OMOPHOr0  YPOBHSA

reHepaTopa pasHoro 0 abmo,

curHan MYC c pasbema Tx aHanu3aTopa NOAaeTCs Ha BXO BNUSOLLEN Napbl;
)enaTenbHo cornacoeatb 06e napbl Ha yaaneHHOM KoHLe kabens;

CUrHan nepexogHon NomMexmn BBOANTCSA B aHanM3aTop Yyepes pasbeM RTX aHanu3artopa;
OMOPHbIA YypPOBEHb M3MepuTens paBeH MuHYyc 23.1 gbmo, 4TO nos3BonsieT Habnwaatb Ha
aKkpaHe aHanusatopa cnekTtpa (Cen.ypoBHU,A4BM0) rapMOHMKU nepexogHbiX MOMeX, YPOBEHb
KOTOPbIX YNCITEHHO paBeH 3Ha4YeHWNI0 nepexoaHoro 3atyxaHna Co 3HakoM MUHYC.

6__Cnkrlepxallom.cfg - nsmepeHve cnekrpa nepexofHbIX NOMeX Ha GRVKHEM KOHLE U
COMOCTaBfIEHME C MACKOW, COOTBETCTBYHOLLEN ycnoBnam no pek. ITU-T L.19

JInHua 4 T N cumm OkeusaneHmHas cxema 8 P3-1-1
Yactora 0o 4096 kl'y Juana3oH yacmom usmepeHuss YX
MmneagaHc,0m=120 Komnpomucc: ADSL 100 Om/SHDSL 135 Owm
Pnar «BbICOKOOMHO» CHAT CoznacogaHHOe MoOdKJII0YeHUe
ONODHLIA VDOBEHL.AEMO=-23.1 Yyumbieaem cocmae 2apmoHuk MI4C
P yp A ' 2eHepamopa: 101g(204)=23.1 db
Makc.ypoBeHb, Abm =9
MNameputenb —
MwHuM.ypoBeHb curHana, abm0=-9
— lNapamempbi usmepumens
MuHuM.3awmLLLeHHOCTb curHana, ob=80
[anason anannsaxu=20...4096 OnNMUMU3UpPOo8aHbI Orisi USMePeHUs
LWar npegcrasneHns cnekrpa,kl =10 M1epexO0HbIX MoMex
WHTepBanYcpeagHeHnsa,c=5
OnopHbIr ypoBeHb,AbMo=0
MmnegaHc,Om=120
FeHepatop= | L,ABM0=0 lNapamempbi 2eHepamopa
=MYC | F1 k=20 onNMuMU3Upo8aHbl Ol UBMEPEHUST
N=,20 4 r1epexo0OHbIX MomMex
dF,kl'u=20
KauecTeo,nb 3anac coomeemcmeusi nomex Hopme®
CurHanbi= OTMeTKa COOTBETCTBUS Coomeemcmeue nomex Hopme
=llym Cnekmp nepexodHbIX MOMEX.
Cen.ypoBHun,nbm0
yp & HopMa29 ceepxy=L19 NEXT.7sf

MpuyYrHbI HeCOOTBETCTBUSA HOpMe - AedeKTbl kabensa u MydT, pacluensieHue nap, 3aMoKaHue...
MocnencTBusA - orpaHU4YeHne CKOPOCTU MU HEBO3MOXHOCTb CO3AaHUA LM pPOBOM NIMHUN.
OdeicTBuA — NPUHATL pelleHne o BbiIOpaKoBKe napbl U peMoHTe kabens.

I'IpeumymeCTBo KOHTPOJIA NepexoaHbIX NOMeX B Anana3oHe 4acToT nepea KOHTpoJfieM Ha
CbVIKCVIpOBaHHbIX U3MepuTesibHbIX 4YaCcToTaX — KOHTPOJ1b B Anana3oHe 4YaCcToT No3BOonsAeT y4eCTb
Y4acTo BCTpe4yawLwyrcd cylweCcTBeHHY0 HepaBHOMEPHOCTb YaCTOTHbLIX XapaKTepPUCTUK

nepexogHoro 3aTtyxaHus.

%8 3anac onpegensieTcs kak HauxyzLiee paccTosH1E MeX/y CleKTPOM nomex 1 Hopmoit cepxy B

AManasoHe 4acToT, B KOTOPOM onpeaeneHa Hopma ceepxy.

* B kauecTBe HOPMbI MEPEeXOAHOro 3aTyxaHus UCNONb30BaHbl AaHHble 13 pek. ITU-T L.19. Yucnoson
MaTepuan wabnoHa L19 NEXT.7sf onpegenen n gokymeHTUpoBaH B carrne wabnoHa. MNons3oBartenb
MOXET COCTaBUTb U NPUMEHUTL NOBOM LWAaBNoH NO CBOEMY YCMOTPEHMIO.
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3.3.3

KoHTponb
no3sonsieT obHapyXUTb MUCTOYHWUK MOMeX
n obecneynBaeTca Mpu NpoaofibHOM Xe
NOAKIMIOYEHNN aHanuMsaTopa C 3arpyskom
koHGurypauumn 7___CnkTtlNpgnHom.cfg.

JKenaTtenbHo cornacoBsaTtb napy Ha
yoaneHHOM KOHLUe kabens.

7___CnktlpanHlom.cfg - KOHTpPONb NPOAOSLHBLIX MOMEX

npoaoJibHbIX nomex

K990 - pasdenumeribHbIl KOHOEHCAMOop

OKOHEYH.060pYyo. q..l I.

b A 100

CueHarnbHoe 3a3emrieHue

— OkpaH 150

Om

P oy o e
c 00 0

(000" @] [@"00q

7__CnktlNpgnulNom.cfg o6ecneunBaeT namepeHue cnekrTpa NpoaonbHbIX NOMeX

JInHusa 2 N cumm OkeusaneHmHasi cxema 8 P3-1-1
YacTtoTa 00 4096 kl'y
MmnenaHc,0Om=120 Komnpomucc: ADSL 100 Om/SHDSL 135 Owm
®Pnar «BbICOKOOMHO» CHAT CoznacoeaHHoOe MNoJKII0YeHUe
OnopHbIN ypoBeHb,4BM0=40 Pacyem ypoeHsi omHocumesnibHo 40 06m™
Makc.ypoBeHb, Abm =11 CpedHee u3 mpex 803MOXHbIX 3Ha4YeHUl
Nameputens | MuHum.ypoBeHb curHana, abm0=11 JTroboli 8xo0HoU cueHan 6ydem pacriosHaH
MuHuM.3aLMLLEHHOCTb curHana, Ab=80 Kak LLlym
JdvanasoH aHanuaa,klu=5...4096 Coomeemcmayem 803MOXH. aHanusamopa
LWar npegcrasnenuns cnekrpa,klu=10 YymeH npu 3adaHuu Macku
WHTepBanyYcpegHeHus,c=5 JlocmamoueH 0551 nposedeHusi uamepeHull
KayectBo,nb 3anac coomseem. Criekmpa nomex Hopme
Cvrnanel= OTMeTKa COOTBETCTBUS Coomeemcmeue Criekmpa nomex Hopme

=lym

Cen.ypoBHu,nbm0

Criekmp npodorsibHbIX MOMEX.
Hopma®' ceepxy=L19 NEXT ADSL.7sf

MpenmyLLECTBO KOHTPOJSISA MOMEX MO CNEeKTPY nepen KOHTPOJIEM YPOBHS — HarnsiAHOCTbL CNeKTpa.
lMocneacTBusa HECOOTBETCTBUSI HOPME - orpaHu4veHune ckopoctu LIAJL.

ﬂeﬁcmvm - NICKaTb UCTOYHUK NOMeX MO CMNeKTpy, NpoBepUTb Haln4ime n nmneaaHc CUrHaribHoro
3a3eMJsieHnsa oKoOHe4YHoro 060pyp,OBava.

% 1amepeHme ypoBHS OTHOCUTENLHO OMopbl paBHOM 404BMO NO3BONSIET YYECTb HOPMY 3aTyXaHUs
acummeTpun napbl pasHyto 40 ab.

%1 B kauecTBe HOPMbI CNEeKTpa Nomex ucnonb3oBaH WwabnoH L19 NEXT ADSL.7sf. 3ToT wabnoH MoxeT
ObITb NPUMEHEH A1 KOHTPOIIS MOMEX Ha CTAHLUMOHHOW CTOPOHE NpU BKITFOYEHHOM OKOHEYHOM
0bopyaoBaHUM LUPOBbLIX NIMHUIA, HO MPK YCIIOBWMU, YTO COEANHEHME C yaarneHHbIM 06opyaoBaHMEM He
ycTaHoBneHo. Yucnoson matepuan wabnoHa onpeaerneH n JOKyMeHTUpoBaH B hanne wabnoHa.
Monb3oBaTenb MOXET COCTaBUTb M NPUMEHUTL Moo WabnoH N0 CBOEMY YCMOTPEHUIO - Tak Npu
N3MepPEHNSIX Ha CTaHLIMOHHOW CTOPOHE MPU NOMHOCTLIO BbIKMOYEHHOM OKOHEYHOM 06opyaoBaHMM
LMGPOBLIX IMHUIA B Ka4eCcTBE HOPMbI CNeKTpa NnomMex BO3MOXHO Mcnonb3oBaHne mogenu ETSI-B

(c™m. pek. ITU-T G.996.1 n cbann ETSI-B.7sf).
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3.3.4 7__Cnkrtloneplom.cfg - KOHTpONb NonepeyYHbIX NOMEX Ha Bbixoae o60pyaoBaHUs

KOHTpOJ‘lb nonepeYyHbIX NoMex rno3BonAaeT O6Hapy)KI/ITb MCTOYHUK NOMeEX.

CnektTp ©M  ypOBEHb  Momex

HernocpeacTBeHHO Ha OKOHYaHun PY A A
. . OKOHeYH.o60opyo. 1] 1] 1 100

KOHTpPONUPYyeMOW napbl, OTKMNOYEHHOWN OT ®

OKOHEYHOro 0bopyaoBaHusl, N3MEPEHHbIE CuzHarnbHoe 3a3eMeHue = OkpaH 150

B cooTBeTcTBMM C n.3.2.1 [OOSMKHbI — om

coBnagatb CO CMEKTPOM W YypPOBHEM
NOMEX, M3MEPEHHbIX HA OKOHYAHWW TOW
Xe  napsl, HO  MOAOKITIOYEHHOM K =

(000" @] [@™00q)

8bICOKOOMHO

OKOHeYHoMY 060pya0BaHMIO.

YKenaTtenbHo cornacoBaTtb napy Ha yganeHHOM KOHUe kabens. KOHTpOJ'Ib nornepeYyHbIX nomMmex

npon3soanTcA npu:

- MnonepeYyHoOM BbICOKOOMHOM MOAKYEHUN aHanuaartopa
- HenocpeacTBEHHO K NIMHENHOMY BbIXOOY OKOHEYHOro o6opyaoBaHus
- ¢ 3arpyskon koHdurypauumn 7__Cnktloneplom.cfg.

7__CnkrlNoneplom.cfg o6ecneunBaeT namepeHne cnekrpa nonepeydHbIX MoMex

JInHns 2 N cnmm

3KeusaneHmHasi cxema 8 P3-1-1

YacTtoTa 0o 4096 kl'y

MmnepaHc,0Om=120

Kommnpomucc: ADSL 100 Om/SHDSL 135 Om

®Pnar «BbICOKOOMHO» YCTaHOBIEH

BbICOKOOMHOE NOoOKJII04YeHUe

OnopHbIN ypoBeHb,ABbMo=0

Pac4yem ypoeHsi omHocumesnbHo 0 0bm

Makc.ypoBeHb, Abm =11

CpeldHee u3 mpex 803MOXHbIX 3Ha4YeHUl

MNameputenb | MuHuM.ypoBeHb curHana, gbm0=11

Jlroboli exodHol cueHan 6ydem pacriosHaH

MuHuM.3awWmLLLeHHoCcTb curHana, ob=80

Kak LLym

[OwvanasoHn aHanuaa,klu=5...4096

Coomeemcmeyem B803MOXXH. aHanu3amopa

LWar npegcrasneHns cnekrpa,klu=10

YymeH ripu 3adaHuu Hopmbi

WHTepBanYcpeagHeHna,c=5

JlocmamoueH 051 nposedeHusi usmepeHul

KayectBo,0b6

Banac coomeem. Criekmpa nomex Hopme

CurHanbl= OTmeTKa cooTBETCTBUS

Coomesemcmeue Criekmpa nomex Hopme

=Lym Cen.ypoBHu,nbm0

Criekmp rornepeyHbIX rnomex.
Hopma®* ceepxy=L19 NEXT_ADSL.7sf

N3mepeHHbIN CNeKTp coXpaHsAeTcs B onepaTUBHOM NaMATM aHanu3aTopa u MoXeT ObITb
MCMNONb30BaH AJIA pacyeTa CKOPOCTHbIX MOTEHLUANOB JIMHUN UHTENNEKTyallbHbIM

pecdnektomeTpom (cMm. n.3.2.3).

MocnepcTBmMa HECOOTBETCTBUS HOPMeE - orpaHu4eHune ckopoctu LIAJL.
HencTBusA - UCKaTb UCTOYHUK MOMEX MO XapaKTepy cnekTpa.

I'IpeumymeCTBo KOHTPOJIA NOMeX MO CNeKTPy nepen KOHTPOJieM YPOBHA — HAarnagHoOCTb CNeKTpa.

%2 B kauecTBE HOPMbI CTieKTpa NMOMEX UCMOMb30BaH WabnoH L19 NEXT_ADSL.7sf. OToT LaBnoH MoxeT
ObITb MPUMEHEH 41151 KOHTPOSS MOMEX Ha CTAHLMOHHOM CTOPOHE MPU BKITFOYEHHOM OKOHEYHOM
06opyaoBaHuM LMPOBLIX NIMHUIA, HO NMPU YCNOBUW, YTO COEQUHEHUE C yaaneHHbIM 000pyaOBaHUEM HE
yCcTaHoBMeHo. Nonb3oBaTeslb MOXET COCTaBUTL N MPUMEHUTL MOOON WaboH N0 CBOEMY YCMOTPEHUIO.

21



3.3.5 8__WNmnep3azemnH.cfg — KOHTpONb MMNefaHca WUHbI 3a3eMieHust

KoHTponb CHWXEHUS appekTnBHOCTM
3a3eMneHns  U13-3a  3aBbllUEHUA  OfUHbI  LUKHbI
3a3eMneHus obecneuunBaeTcs n3mepeHnem

UMNedaHca LWKHbI NpWU  3arpy3ke KoHgUrypawumm
8__Mmnep3asemnH.cfg.

Mepen nsamepeHnem nmneagaHca
pekomeHAayeTCcA BbINONMHUTb
KanmbpoBKy namepuTtensa umnepaHca B
pexunmax XX n K3 — cm. P3-1-1

K990 - pasdenumerbHbil
OKoHeyHoe KOHOeHcamop
obopydosaHue 0'I I'

CueHarnbHoe 3a3emrieHue

UsmepumernbHoe
3asemreHue

P ey 2o G
000 0

[000"@] [@~009

8__mnep3asemnH.cfg - namepeHne 4acToTHOM XapakTePUCTUKM nMMNeaaHca 3a3eMneHnst

JInHua 2 T N cnvm OkeusaneHmHas cxema 8 P3-1-1
YacTtoTa 00 4096 kl'y JHuana3oH yacmom usmepeHuss YX
WUmnepaHc,0m=120
Makc.ypoBeHb, Abm=11
VaMepuTenb MuHUM.ypoBeHb curHana, Abm0=-60 ﬂapaMeampbl uamepumeg;
P MMWHUM.3aMLLEHHOCTL curHana, ob=5 onmumusuposaibl O11si UsSMEpetus
[Inanason ananuaa,k4=20...4096 uMneoarca
WHTepBanyYcpegHeHus,c=5
WUmnepaHc,0Om=120
FerepaTop= L,ﬂ5M0_=-10 Mapamempsbi 2eHepamopa
-Muc |-F1.ku=20 onmuMu3uposaHbl Ons usmepeHus YX
N=204 umnedaHca
dF,kl"'u=20
OTmeTKka COOTBETCTBUS Coomeemcmeue YX umnedaHca Hopme
R,Om YX akmueHoli cocmasnsiroweli umrnedaHca
CUrHanbI= X,0m YX peakmusHol cocmasrnsow. umnedaHca
=MYC 7 Om UX modyns umnedaHca.
’ Hopma ceepxy=3a3zemn_Zmax.7zf
Cen.ypoBHu,nbm0 Cniekmp

anI‘-IMHbI HecooTBeTCcTBUA YX nmnepgaHca WuHbI 3a3eMieHus HOpMe — 4Ype3mMepHasa AJfinHa
LUNHbI (YBeﬂVI‘-IeHMe AJNMUWHbI WWHbI NPUBOAMUT K POCTY ee VIH,CI,yKTVIBHOCTVI).

MocnepctBuA — yBerninyeHne ypoBHA NpoAoJibHbIX NOMeEX - orpaHn4yeHme CKOpocCTMU.
dencTBuA — u3bICKaTb CNOCOG CHUXKEHUA ONUHbI LWWNHbI 3a3eMJTIeHUSI.

MpenmyuwectBo nsmepeHus YX nmneaaHca WWHbI — HarnNsiQHOCTb.
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3.4 1xA7. MOHUTOpPWHr napsbl

3.4.1 9__ _MoHutopllomex.cfg - MOHUTOPUHI nomeXx

MOHWTOPUHI NOMEX NPOU3BOANTCSH B LieNsiX 0OHapyXeHMs1 HeCTabnnbHOCTM NMOMEXOBOW OBCTaHOBKM
Ha OKOHYaHWWN KOHTPOMMPYEMON Napbl, YTO NPOSBNSAETCHA BO BCNecKkax nomex, oukcMpyemMbix B TedeHne
WHTepBana MOHUTOpPUHra. Ons MOHUTOPUHIa nomex ucnonb3yetcs |<0ch|/|rypa|_|,|/|;|33
9 MoHutopllomex.cfg.

9 MoHuTtoplomex.cfg obecrneunBaeT namepeHne CpeaHero 1 MMKOBOrO YPOBHEN NOMex

JInHusa 2 N cumm OkeusaneHmHas cxema 8 P3-1-1
YacToTta 80 4096 kl'y
MmnenaHc,0Om=120 Komnpomucc: ADSL 100 Om/SHDSL 135 Owm
®Pnar «BbICOKOOMHO» COpoLUeH CoznacogaHHoe nodKo4YeHue
OnopHbIN ypoBeHb,4Bbmo=0 Pac4yem ypoeHsi omHocumesnbHo 0 0bm
Makc.ypoBeHb, AbMm =11 CpedHee u3 mpex 803MOXHbIX 3Ha4YeHUU
MwHuM.ypoBeHb curHana, Abm0=11 JTrob60oU exodHoU cueHan bydem pacrno3HaH
W3mepuTtenb —
MwuHuM.3aLMLLEHHOCTL curHana, nb=80 Kak LLlym
[vanasoH aHanuaa,klu=25...4096 Coomeemcmayem 803MOXH. aHanusamopa
LWar npegctasnenuns cnekrpa,kl =10 YumeH ripu 3adaHuu Hopmebi
WHTepeanycpeaHenna,c=0 Obecrneqyusaem MOHUMOPUHE
NHuTepBanO6beanHeHCy4CobbIT,c=1 P
OTmeTKa COOTBET. Coomeemcmesue Makc.lllym,% Hopme
LLlym, ABMO YcpedHeHHbIU wym 8 3a0aHHOM duarna3oHe
yacmom aHasnusa
Talimep aHanusa crny4daliHbix cobbimud.
Tavimep,c Hopwma cHusy (=900 c) oepaHu4ueaem
_ UHmMepsasn MOHUMOopUHaa
CurHanbi= = 7
=1Ll MakcumarnbHbil ecrineck nomex™ Ha
Makc.lym,n6M0 mekywem uHmepsarne 1 c.
Hopma®® <=—44 dbmO0
lMpoyeHm nopakeHHbIX noMexamu CeKyHO.
o
Makc.LlUym,% Hopwma <=0%
Criekmp nowmex.
Cen.yposHun,nbmO Hopwma ceepxy=ETSI| B.7sf

lNMpenMyLLeCTBO MOHMTOPUHIa NOMeX nNepea «pa3oBbIMU U3MEPEHUSMU» — BbisiBIIeHWe peako
BCTpeYaroLWmxcs CoOobITUN.

MocnencTBmMA HeCOOTBETCTBUSA HOpMe — HeycTonumBas paboTta LIAJL.

HdencTtBusA - CcKaTb UICTOYHUK MOMEX MO XapaKTepy BpeMeHHOro pacnpegerneHus BcnﬂeCKOBBG.

KoHdurypaums 9__ MonuTtopllomex.cfg HenocpeacTBeHHO npegHasHayeHa ANA MOHUTOPUHra
nomMex Ha OKOHYaHWUM napbl:
- CXema NoakrnyeHusa — B cooTBeTcTBuUU ¢ N.3.2 nnu n.3.4.2.

KoHdurypaums 9___Monutoplomex.cfg moxeT ObiTb WCMonb3oBaHa ANA  MOHUTOPUHra
NpPoAosibHbLIX NOMeX:
- Cxema nogkmnyeHust — B cooTBeTCcTBUM € n.3.3.3,
- nocne 3arpysku KoHurypaumm 3aagatb onopy namepurtens pasHon 40 nbmo;
KoHdurypaums 9__ MonHutoplomex.cfg moxeT ObiTb WcCMonb3oBaHa ANA  MOHUTOPUHra

nonepe4yHbIX NOMeXx:
- CXema NOoAKIoYeHna — B COOTBETCTBUM ¢ N.3.3.4,
- nocne 3arpysku KoHUrypauum ycTaHOBUTb BbICOKOOMHOE NMOAKIMIoYeHUe U3MepuTensi.

% PekomeHIyeTCs NPUMEHSITb KOHAUrypaLuio Npu paboTe aHanM3aTopa COBMECTHO C ynpasnsioLmm MK.

34 |_|pl/l MOHUTOPWUHIe NoMex nHTepec npeacraeBndeT AMHaMmmka N3MeHeHUAa YpoBHA BCMNJ1€CKOB NMNomMex
Makc.llym,aBmO0.

% YpoBeHb -44 nbM COOTBETCTBYET paBHOMEPHOM B nosioce YacTtoT o 4096 kM cnekTpansHon
NAOTHOCTM MOLLHOCTM nomex paBHow -110 gbm/T'y = -70 obm/10kIM 4. 3Ha4YeHne 3TON HOPMbI MOXET ObITb
N3MEHEHO Nonb30oBaTeNeM.

% XpoHorpamma BCnneckoB nomex npeacrtaesngetcs Tonbko CMO ynpasnstowero MK.
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3.4.2 A__MoHuTtopK3-XX.cfg - MOHUTOPUHI 3aMbIKaHUN-06PLIBOB

MoHuTOpUHr 3aMblkaHUN-06PLIBOB __8 \5_:|_|
npovsBoauTcs B Lensax obHapyxeHus Kabens 100150 Om
HecTabunbHbIX 3aMblKaHUA UM Pa3pbIBOB KUJ unu XX
Ha BCEW MNPOTSKEHHOCTU napbl. I'Ipou,enypa37 3T5T
obecneunBaetcs nyTem KOHTPOIS (000" ®)] (@ ™oc0q
pednekTorpaMmmel «YpOBEHb OTPAXKEHNINY.

Namepsemas  pecpnektorpamma  MOCTOSIHHO

conocTasnseTcs c MacKomn (Hopmon 600 Om ~ 'g:i'so B
pedrnektorpammel). B pesynbrate Takoro |_|: . - Q_|l|:l|l|:|
MOHWUTOPUHra dopmMmumpyeTcs napameTp e Kabere  400...150 Om
«KavectBo,nb», BenuMuMHa KOTOPOro pasHa K990 =|=_

MUHMManbHOMY PacCTOSHMIO MEXAYy Mackowm W |

pednekrorpammon. AKenatenbHo Ha —

yAaneHHOM OKOHYaHuM cornacoBatb napy. |ooq" ] |”‘ooq]

AHanuzatop MoXeT OblTb MOAKMYEH K
nape, OTKITHOYEHHON oT OKOHEYHOro

060pYAOBaHNS, UMM K 3aNUTaHHON>® nape — NPy 3TOM HEOBXOAMMO UCMONb30BAHUE Pa3AEnUTENbHOMO
koHgeHcaTopa K990, a NCTOYHMK MOXET BbiTb pasmeLleH Ha BrmkHEM Ny ganbHEM OKOHYaHUu.

B cnyyae KpaTKOBPEMEHHOrO 3amblkaHUA unu obpbiBa Xun Ha pednekTorpaMmmax nosiBnseTcs
COOTBETCTBYIOLLMIA  BCMMECK, KOTOPbIA  COMPOBOXOAETCA M3MEHEHMEM  3HA4YeHus  napameTpa
«KayectBo,nb», BbIBEOEHHOIO Ha BPEMEHHYIO Auarpammy Ans ygobcrtea HabnogeHus. dakt Hanmumns
3aMblkaHVs-nepepbiBa UKCMPYyeTCcs NO M3MeHeHuto™ napameTtpa «KadvectBo,nb», a mecto gedekta
onpegensietca no pecnekrorpaMmme «AMNANTYAA OTPAXKEHUA» — MPU 3aMbIKaHUM XU MONSPHOCTb
nMmnynbca oTpuuaTtenbHas, Nnpyu 00pbiBe — NONOXUTENbHASA.

Mpn npoBeaeHMM MOHUTOPUHIa PEKOMEHOYETCS BKMOYaTh 3anuchb ,El,aHHbIX4O, a cobCTBEHHO aHanu3
NpoM3BOAUTL B PEXMME BOCMNPOUN3BEAEHUS C UCMOMNb30BAHNEM «NEPEMOTKM» M MOLIAroBOro NpocMoTpa —
cM. 4.2 PO. OCHOBHbIMK pe3ynbTaTtamMm MOHUTOPUHIa ABMSETCA fokanu3auunsa HecTabunbHbIX kabernbHbIX
OedekToB BO BPEMEHU U NPOCTPAHCTBE, T.€. B MOMEHT WCKaXeHus pediniektorpaMmbl MOXET ObiTb
3ahUKCUPOBAHO PaCCTOSIHNE A0 KpaTKOBPEMEHHO MposiBnsoLLerocs gedekra.

A__MoHunTopK3-XX.cfg - MOHUTOPUWHT 3aMbIkaHWNn-06PbIBOB.

JInHns 2 T N cumm OkeusaneHmHas cxema e P3-1-1

YactoTa [0 4096 k™t MakcumarnsHoe paspeuweHue rno onuHe

MmnepaHc,0m=120
Makc.ypoBeHb, gbm= 31
MuHuM.ypoBeHb curtana, Abm0=-50 Mapamempsi usmepumernsi onmumMu3uposaHsi Ors
MNameputens | MUHMM.3alIMLLIEHHOCT curHana, Ab=5 uamepeHusi pechriekmozpamMmbi U rapamempos rnaphbi
MUHtepBanYcpegHeHus,c=0
AYX oTHOCHTENBHO ONOPHOrO YPOBHSA

CkopocTb, M/Mkc=100 ~Y% cKkopocmu 3r1-mae. 80s1HbI Ons kabens TI1
_ | "mnepanc,OM=120
FeHepa_TI(_)I%C OnopHbI ypoBeHb,15M0=0 BadaHue yposHsi omHocumesnbHo 0 0bm
B L,abm0=9 MakcumarbHbIl yposeHb 2eHepamopa
KauyecTBO,0B MuHumym mexxdy Hopmoli u YpoeHem ompaxkeHul
~ 427

CurHansi= YpoBeHb oTpakeHNi,aEM0 Hopma ypoeHs ompaxeHul «K3 XX.7rt»"™ -
-fncc ¢ukcayusi KpamkoepemMeHHO20 deghekma napbl

AmMnnumyda ompaxkeHuli OmHOCUMesIbHO MOCLUTKU

ia O
CL ) QU gEREEE T — onpedesieHue xapakmepa deghekma

Onsa ucnpaBHoro kabens BpemeHHasa anarpamma napameTtpa «Kayectso,nB» He AomkHa
copepXaTb BCMJIECKOB.

OeicTBusA - uckaTb gedeKTbl KaGenei No COBOKYNHOCTU AaHHbLIX O MOMEHTaX BPeMeHU
dmkcaumm geeKkToB, paccTOAHUIO A0 Ae(PeKTOB U XapakTepy Ae(eKTOB — 3aMblikaHNe-06pbIB

%" PekomeHyeTCs NPUMEHSITb KOHAUrypaLuio Npu paboTe aHanM3aTopa COBMECTHO C ynpasnsioLmm MK.
% MpoTekaHne NOCTOSHHOMO TOKa CMOCOBGCTBYET BbISBIEHMIO CKPbIThIX J4eheKTOB Napbi.

%9 3Ha4eHne napamMmeTpa «KauectBo,0b» He umeeTt CyLweCTBEeHHOIro sHa4eHna — tHTepecHa AnHaMuka
9TOro napamMeTpa — B MOMEHT U3SMEHEHNA NPONCXOoAUT YaCTUYHOE UK NOoJTHOE 3aMbliKaHue U pas3pbiB.

9 KHonka «Rec» - «CoXpaHeHWe pesynbTaToB U3MepeHUii B daiiney.

** Ecnn nuhus anvHHa (Mpy onpoGoBaHNN KOHUIypaLMn Ha pediriekTorpaMMe He BUHO OTPaKEHWsS OT
XX-K3 Ha ganbHem KoHUE), TO criedyeT NOHU3UTb MaKCUMarbHY0 YacToTy Anana3oHa 4YacToT aHanmsa.

42 Hopma ans Tr-0,5 mm; B cny4vae Hey,El,O6CTBa NPUMEHEHNA MOXET ObITb MU3MEHEHA NONb30BaTENEM.
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3.5 2xA7. CneunanbHbIN KOHTPONb Napbl

CneumanbHbIn KOHTPOIb napsol

MOXeT ObITb OCyLliecCTBlneH C

oy oo et
oo o

ncrnonb3oBaHWeM [OBYX aHanu3aTopoB.
Mpn asTtoM Ha ypaneHHoM (Be4OMOM)

o

00

L

>

®© [@™oo0

aHanusaTtope™ gomkHa GbiTh sarpyxeta
KOHUrypauus 0_Be1:|0M|:.||7|.cfg4 .

Bedowmbiti (ydaneHH»bIU)

Bedywut

0_Bepombin.cfg — nogrotoBka yganeHHoro (Be4OMOro) aHanmsatopa

JInHua 2 N cnmm OkeusaneHmHas cxema 8 P3-1-1
YacTtoTa 0o 4096 kl'y
Wmneparc,0mM=120 lMapamempsbi usmepumerisi
Nameputenb | dnar «BbICOKOOMHO» COPOLLEH onmuMU3UpPoeaHbl Ons1 oxudaHusi
Makc.ypoBeHb, AbM= 11 ynpaensiouieli komaHObl om eedyujeao

Mpwn 3arpyske onncaHHbIX HUXEe KOHUIypauun BeayLmnn aHannsaTop yctaHaBnmBaeT coequHEeHne ¢
BEAOMbIM (yOaneHHbIM) W MOMHOCTBIO OonpefdenseT pPexum reHepaTopa U usMepuTens BegyLwero u
BEAOMOro aHanusaTopoB. [nd nepegaym pesynstaTtoB U3MePEeHUI, NoNyYeHHbIX BEAOMbIM (YAaneHHbIM)
aHanuM3aTopoM, Ha BefyLleM cnegyeT BbiNONHUTL 3anpoc «llonyunte PedynbtaThbi».

351

1_NepepbIBbl.cCfg - MOHUTOPUHI MUKpPONEepepPLIBOB

Mpu 3arpy3ke Ha BepyleM aHanvaaTope KoHdurypauuv 1_MNepepbiBbl.cfg aHanusatop OOMmKeH
YCTaHOBUTb COEAMHEHME C BedOMbIM U 3ajaTb €ero pexum. llocrne ycnewHon 3arpysku BeaoMbli
aHanusaTop NpUCTynaeT K reHepauun rapmoHndeckoro curHana (SIN), a Begywui:

0BHapyXvB rapMOHUYECKNI CUrHan, 3anyckaet Tanmep,c 1

nepexoanT Kk namepeHuto CurHan,gbm0 n MuH.Curi.,a6mO0;

ecnn MuH.CurH.,4BM0 ymMeHbLIaeTcsa Hke HOpMbl, (hUKCupyeTecs nepepbiB CBA3N;
HOPMOW JOMYCTUMOrO KONMYeCcTBa NnepepbIBOB CBA3W BbIOGpaHo Ymcno pasHoe 0.

1_lMepepbiBbl.cfg - 3agaHne pexrma aHann3aTopoB A1 MOHUTOPUHIA MUKPOMEpPEPLIBOB

JInHns 2__ W _cumm OkeueaneHmHas cxema 8 PO-1-1
YacTtoTa [0 4096 kI'y
- lMapamempbl onmumu3supogaHb! Orist yrpasrieHust
VADaBAEH/e YpoBeHb,abm=2 a % 5
p HavanbHas Yactora kru=90 yOarneHHbIM aHanu3amopoM Ha NUHUsIX 00 5 Km
yAaneHHuM KoHeyHas yacTtoTa, kKl u=340 (T71-0.5 mm)
MmnepaHc,0m=120 Komnpomucc: ADSL 100 Om/SHDSL 135 Om
dnar «BbICOKOOMHO» COpoLueH Mapamemphbi usMepumens onMmuMU3UpPO8aHs! Onst
OnopHsbI ypoBeHb,ABbM0=0 MOHUMOPUH2a MUKporepepbigos. Bedywut
Makc.yposeHb, Abm= 11 aHasu3amop ocywecmersiem 3axeam
Nameputens MwH1M.ypoBeHb curHana, Abm0=-140 2apMOHUYECKO20 cuzHana U c4em MUKpornepepbI8os.
MunHUM. 3aLWMLIEHHOCT curHana, AB=0 lNpu obHapyxeHuu nepepbiga bonee 100 mc
AnanasoH aHanuaa k=17.5...22.5 ocywecmernsiemcs rnepe3axeam cuzgHarna u c6poc
LLar npeacraBnexus cnektpa,klu=10 Tatimepa. Ecnu nocne 3agpy3Ku KoHguaypauyuu He
MHTepBanyYcpegHeHus,c=0 Habnrdaemcs cyem Talivepa, mo criedyem
MuTepBanO6beanHeHCny4CobbiT,c=1 8bInosIHUMb Pecmapm u3mMepumens aHanu3amopa
OnopHbIn ypoBeHb,ABbM0=0 I'I
FeHepaTop= | ViMnenanc,0m=120 apamempsbi 2eHepamopa ornmumMu3upo8aHsbi Ors
=SIN | LaBm0=0 MOHUMOpPUH2a MUKPONepepbI8os.
F k=20 BkntoyeH eeHepamop yOaneHHO20 aHanu3amopa
OTMeTKa CooTBeET. UN3meperHas AYX paboyezo samyxaHus
YacroTa,kly UsmepeHHas YX 3awjuwjeHHocmu
CurHan,gbm0 YcpeOHeHHbIU yposeHb cugHana
CurHanbi= Tanwmep,c Talivep aHanu3sa criyqaliHbix cobbimul
=SIN MuHumanbHbIl yposeHb cugHana Ha uHmepsarne 1 c.
MwuH.CurH,0BM0 yp Hopwa >£_40 OBMO
MwuH.CurH,co6biTuin Konu4yecmeo cekyHO ¢ nepepbigamu. Hopma <=0
Cen.ypoBHu,a6m0 Criekmp cuzHaa u nomex

MpenMyLLECTBO MOHUTOPUHIa NepepPbLIBOB — BbIIBIEHWE PeAKO BCTpevaloLmxcsl COObITUN.
MocnencTBMA HECOOTBETCTBUSA HOpMe — HeycTonumBas paboTta LIAJL.
[eicTBMA - UCKATb MOTEPU KOHTaKTa MO XapaKTepy XPOHOrpaMMbl MUKPONepepbIBoB™.

43 TepMUH «yganeHHbI» He 0O3Ha4YaeT, YTo ATOT aHanu3aTop AormkeH 6blTb Ha abOHEHTCKON CTOPOHE.
4 KoHdpurypaumm aton rnaeebl pacnonoxeHsl B anpektopun XDSL\FogHocTblTapbI\2XA7.
5 XpoHorpamma MMHMMansHOro ypoBHs npeacrtasnsetcsa toneko CMO ynpasnstowero MK.
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3.5.2

2_CKOp00Tb.Cfg - n3mepeHmne u MOHUTOPUHI CKOPOCTHOIo nNnoTeHuunana

VMiamMepeHne CKOpOCTHOro NoTeHunana AByMs aHanusatopamu Npon3BoOanNTCS:
- NpY HEBO3MOXXHOCTU U3MEPEHUS CKOPOCTU MHTENNEeKTyanbHbIM pednektometTpom no n.3.2.3;
- Ans TOYHOro U3MEPEHNSA CKOPOCTU LIMCPPOBON SIUHUMK;
- Ong onpegeneHne BAuAHMS NOMEX Ha OKOHYaHWAX Napbl HA paboTy LMdPOBOM JIMHNN.

MamepeHune CKOpOCTHOro NoTeHumana napbl 4ns uMdposbix nnHnn SHDSL,... u ADSL,...:
2_CkopocTb.cfg -nepegaya ot Be4OMOro K Beayllemy, n3mepsieT BeayLmii, BO3MOXEH MOHUTOPUHT;

2rCkopocTb.cfg - nepegava ot BegyLLEro kK BEAOMOMY, U3MEPSIET BEAOMbINA (YAaNEHHbIN).

JInHusa 2 T N cnvm OkeusaneHmHas cxema 8 PO-1-1
YacrtoTa 0o 4096 kl'y,
YpoBeHb,nbM=2 lMapamempsbi cusHana ynpaseneHus
YnpaBneHuve =
yOANEHHBIM HavanbHas yactota,kl =90 OnNMUMU3UPO8aHbI Oss1 yrpassieHus
KoHeyHasa 4actoTa,kl =340 yoaneHHbIM Ha nuHusix 8o 5 km (TI1-0.5 mm)
MmnenaHc,0Om=120 Komnpomucc: ADSL 100 Om/SHDSL 135 Owm
dnar «BbICOKOOMHO» COpOLLEH
~ Mapamempbi uamepumerns oNMUMU3UPO8aHb! Orisi
OnopHbIit yposeHb,ABMO=0 usmepeHus ckopocmed LUAJI. Bedywuli
Makc.ypoBeHb, Abm= 11 aHanusamop ocywecmensiem aHanusz M4YC u
Uameputens | MuHuM.ypoBeHb curdHana, abm0=-50 onpedensem ckopocmu LIAJI.
MuH1M.3aLWMULEHHOCTL curHana, Ab=-5 Ha kopomkod nuxuu (0o 200m 0ns TI1-0.5mm)
[uanasoH aHanuaa,klu=20...4096 U3MepsowUl aHanu3amop Moxem
LWar npeactaenenus cnektpa,kl =10 uHOuyuposams [lepezpy3sKy usmepumensi —
WHTepsanycpeanenns,c=5 amomy He crnedyem npudasams 3HaYeHUs
OnopHbIfi ypoBeHb,A6M0=0 lMapamempsbi 2eHepamopa onmuMu3uposaHs! Onsi
MmnegaHc,Om=120 usmepeHus ckopocmet LIAJT.
FeHepatop= | L,Abm0=0 BkritoyeH 2eHepamop yodaneHHo20 aHau3amopa.
=MYC | F1 k=20 AHanuzamop, 2eHepupytowuti MYC, moxem
N=204 uHOuyuposams [lepezpy3ky uamepumensi —
dF,klM'y=20 amomy He criedyem npudasams 3HaYeHUs
AYX,0b U3amepeHHast UX paboyeeo 3amyxaHusi
C/lW,nb UNsmepeHHas YX 3awjuueHHocmu
Cen.ypoBHu,a6m0 Criekmp cueHarna u rnomex
3aTtyxaHne(300k )06 Ha yvacmome 300 «l'y no A4YX
Anvna(TMN-0.5mMm),m llo 3amyxaHuro dns kabens TI1-0.5 Mmm
ADSL dn,k6ut/c
ADSL2 dn,k6ut/c
ADSL2p_dn,k6utlc
ADSL4_dn,k6uti/c Ckopocmu V yughposbix nuHUl onpedeneHsbl:
ADSL_up,k6ut/c - 0 uamepeHHol AYX u
ADSL2_up,k6utic - 10 usmepeHHou YX sawuuweHHocmu
CurHanbl= ADSL2p _up,kbut/c - ¢ yuemom modeneli LUAJT— n.2.1
=MYycC | ADSL4_up,k6utic

SHDSL ,k6ut/c

SHDSL .bis,k6ut/c

ADSL_dn,%

ADSL2_dn,%

ADSL2p_dn,%

ADSL4 dn,%

ADSL_up,%

ADSL2_up,%

ADSL2p_up,%

ADSL4 _up,%

SHDSL,%

SHDSL .bis,%

OmHoweHue ckopocmHo20 nomeHyuana V u
HopmbI ckopocmu Vn: V/Vn*100%.

Pacyem Hopm ckopocmu Vn:

- wmodenb LUAST—n.2.1,

- riomexu — cnekmp ETSI-B,

- 3anosiHeHue 10-napH.nyyka — do 3 LIATI,

- napamempsl - [nuHa, Juamemp

KoHdwmrypaumm 2_Ckopoctb.cfg m 2rCkopocTtb.cfg aBTOMaTu4vecku 3arpyxaroTcs npu

UCMNOJIHEHUU cLueHapus CKOpOCTb.SCﬂ o

MpeumyLEeCTBO N3MEpPEHUs1 CKOpoCcTer ABYMSA aHanM3aTtopaMmm — TOYHOCTb U KOPPEKTHOCTb.
MpenmMyLLECTBO MOHUTOPUHIA CKOPOCTU — BbisiIBIIEHME peaKux (pakToOB CHMKEHUSI CKOPOCTU.
Ansa ncnpaBHoro kabensa napameTpbl AOMKHbI COOTBETCTBOBaTb AaHHbLIM y4yeTa U HoOpMam.
NMocnencTBuA HeCOOTBETCTBUSA HOPMe — HeycTonumBas pabota LIAJL.

HencTBuA - UCKaTb NPUYMHBLI HECOOTBETCTBUS AaHHbIM y4eTa U HeAOCTaTO4YHOCTU CKOPOCTH;
MCKaTb UCTOYHMKMU NMOMEX MO XapaKTepy U3MEHEHUsA CKOPOCTU BO BpemeHu46.

46 XpoHorpamma ckopocTen npeacrasnsaetcs Tonbko CMO ynpasnstowero MK.
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[4]
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Bpuckep A.C. u gp. Nopoackne tenedoHHble kabenu. CnpaBoyvHuk. Paguo mn cessb, Mockea. 1991
MapdeHos KO.A. Kabenu anektpoceasn. koTpeHas, Mockea. 2003

MCO3-T L.19. MHoronapHble MefHble ceTeBble kabenn, obecnevnBaroLne OQHOBPEMEHHYIO paboTy
Heckonbkux cnyx6 Takmx kak POTS, ISDN n xDSL. 11/2003

OCT 45.82-96. CeTb TenedoHHas ropoackas. JInHum aboHeHTCkue kabernbHble ¢ MeTanIn4yeckumm
Xunamu. Hopmbl skcnnyaTaumoHHble. Fockomesan Poccum

ITU-T G.996.1. Test procedures for digital subscriber line (DSL) transceivers. 02/2001 (MC3-T
G.996.1. TecTupoBaHue npyemonepesaTinkoB LMPOBLIX aBOHEHTCKUX NuHKK (DSL))
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ITU-T G.992.1. Asymmetric digital subscriber line (ADSL) transceivers. 06/1999 (MC3-T G.992.1.
MprnemonepenaTyUnkn acMMMeTpUYHON LndpoBon aboHeHTcko NHmMK (ADSL))

ITU-T G.992.3. Asymmetric digital subscriber line transceivers 2 (ADSL2). 07/2002 (MCO3-T
G.992.3. MNMpuemonepenaTynkm acumMmeTpruyHon undposor aboHeHTckon NuHum 2 (ADSL2))

MCO3-T G.992.5. lNpnemonepegaTymkm acUMMETPUYHON LUMdpoBoin aboHeHTckon nuHum (ADSL) -
ADSL2 ¢ pacwwmpeHHoun nonocown (ADSL2+). 01/2005

A.C. BopoHuoB 1 gap. KoakcuanbHble W BbICOKOYACTOTHbIE CUMMETPUYHLIE Kabenu CBSA3MW.
CnpaBo4Huk. MockBa, «Paguno u cesasby. 1994
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MpunoxeHuna

MpunoxeHue 1. KoadpcmumeHT 3atyxaHus kabenen

KoadhduumeHT 3atyxanHus kabenen TI1 (cm. A.C.Bpuckep n gp. Nopoackue
TenedoHHble kabenu. M., PuC, 1991) B 3aBncnumocTu oT gnameTpa xun, gb/km
Yacrora, kl'y D=0,32 mm D=0,4 mm D=0,5 mm D=0,64 mm
0,8 1,92 1,54 1,23 0,95
3,0 3,66 2,92 2,33 1,76
5,0 4,70 3,73 2,94 2,22
10,0 6,49 5,12 3,98 2,89
20,0 8,77 6,81 5,15 3,53
50,0 12,4 9,12 6,48 4,10
100,0 14,8 10,3 7,17 4,69
150,0 15,9 11,1 7,82 5,33
200,0 16,6 11,6 8,56 5,95
250,0 16,9 12,2 9,21 6,66
300,0 17,6 12,9 9,90 7,23
400,0 18,7 14,2 11,2 8,39
500,0 20,1 15,6 12,4 9,37
600,0 21,2 16,9 13,4 10,10
700,0 22,5 18,2 14,6 10,85
800,0 23,6 19,4 15,8 11,58
900,0 24.8 20,3 16,4 12,37
1000,0 26,3 21,7 17,2 12,91
1200,0 28,0 23,6 19,0 14,10
1500,0 32,0 254 21,3 15,72
2000,0 37,5 30,0 24,1 18,25
2500,0 45,3 334 27,4 -
KoadpduumeHnT 3atyxaHusa kabenen KCIIM (cm. MapdeHos O.A. Kabenu
anekTpocBA3n. JkoTpeHas, Mocksa. 2003) B 3aBucUMOCTY OT gnametpa xun, ab/km
YacToTa, k'Y D=0,9 mm D=1,2 mm
0.8 0.6 0.5
6.0 1.4 1.0
10.0 1.6 1.1
20.0 2.0 15
30.0 2.2 1.7
40.0 2.4 1.9
60.0 2.7 2.3
76.0 2.9 25
120.0 3.4 3.1
250.0 4.6 4.1
350.0 5.4 4.7
550.0 6.8 5.8
700.0 7.7 6.5
1000.0 9.1 7.8
2000.0 12.9 10.9
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MpunoxeHue 2. Moaynb NONHOro conpoTUBNEeHUs Kabenen

3HaueHns moaynsa nonHoro conpoTtusneHus kabenen Tl (cm. A.C.Bpuckep v ap.

"opoackue TenedoHHble kabenu. M., PuC, 1991) B 3aBucMmocTn oT anameTpa xun, Om

YacToTa,
Ky D=0,32 mm D=0,4 mm D=0,5 mm D=0,64 mm
0,8 1383,0 1109,0 892,7 692,0
3,0 714,6 573,0 461,6 358,0
5,0 552,9 4440 357,7 279,0
10,0 391,6 314,8 254,7 201,0
20,0 278,4 225,2 185,1 152,0
50,0 182,4 152,6 133,3 123,0
100,0 141,4 125,7 118,0 115,7
150,0 128,2 118,3 114,2 113,8
200,0 122,4 115,4 112,6 112,8
250,0 119,2 113,7 111,6 111,9
300,0 117,5 112,8 110,8 111,2
400,0 115,5 111,4 109,6 110,1
500,0 114,4 110,5 108,8 109,3
600,0 113,4 109,7 108,1 108,8
700,0 113,1 109,1 107,4 108,3
800,0 112,6 108,6 107,0 107,9
900,0 112,1 108,1 106,6 107,6
1000,0 111,7 107,7 106,3 107,3
1200,0 111,0 107,2 105,7 106,9
1500,0 110,1 106,3 105,0 106,4
2000,0 109,2 105,6 104,4 105,8
2500,0 108,5 104,8 103,8 -
3HaveHunss mogynst nonHoro conpotmenexus kabenen KCIIM (cm. MapdeHos KO.A. Kabenun
YacroTa, anekTpocsAsn. IkoTpeHas, Mocksa. 2003) B 3aBUCUMOCTHY OT AnameTpa xur, Om
Ky D=0,9 mm D=1,2 mm
0.8 536 375
6.0 211 169
10.0 183 152
20.0 156 138
30.0 147 131
40.0 143 129
60.0 136 125
76.0 135 124
120.0 130 121
250.0 128 117
350.0 125 116
550.0 124 114
700.0 123 113
1000.0 121 111
2000.0 117 107
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MpunoxeHune 3. Oco6eHHOCTU pedhNeKTOMEeTPUYECKNX N3MEePEeHUN

OOHUM 13 HasHadeHnn pednekToOMETPUYECKOrO pexmma aHanusaTopa SBnsdeTca onpegeneHve
xapakTepa gedektoB (HEOOHOPOAHOCTEN) NMMHUM U BENUYMH PacCTOSAHUA A0 AedekToB. PaccTosaHue oo
pedekta onpegensieTca BpeMEHeM 3adepXKKM OTPaKEeHHOro curHamna M CKOPOCTbH pacrnpoCTpaHeHus
curHana, 3ajaBaeMblM Kak MapamMeTp HacTpoviku usmeputens adHanmsatopa (CKopocTb,M/MKC).
CKkopocTb pacnpocTpaHeHus OoMmkHa ObiTb 3apaHee M3BecTHa. VICTOUYHWMKM OaHHbIX - CMPaBOYHUKU UM
pe3ynbTaTbl HEMNOCPEACTBEHHbLIX N3MEPEHUNA.

Mpn M3MepeHusix Ha oTpaxeHue curHan npoberaeT NyTb OT TOYKM YCTAHOBKW aHanu3atopa [no
aedekTa (Mnn koHua kabens) n obpaTHO, Nonagas Ha BxoA aHanuaatopa. [1oaToMy napameTp HacTPOMKM
aHanusaTopa «CKOpOCTb,M/MKC» [OMKEeH 3afaBaTbCsA Kak MOSIOBUMHA CMNPaBOYHOIO  3HAYeHWUs
(CnpaBCkopocTb,M/C) CKOpPOCTU pacnpocTpaHeHus curHana B OaHHOM kabene:
CkopocTb,M/MKc=CnpaBCKopocTb,M/c x 0.5 x 10°Mkc/c. [ipyrvie cnocobbl onpeaeneHnst CKOpoCTH:

- Ckopoctb,M/mMkc=27f/B(f)/2, rae f — yacTtoTa, k'L, B(f) — KoOacpPpuumneHT hasbl,pag/km;

- Ckopoctb,M/MKkc=150/ K, rge K - koacddpmLneHT yKopoyeHUs AnnHbl BOSHbI;

- CkopocTtb,M/MKkc=150 x Vp, rae Vp - KoacpuumeHT 3ameaneHus;

- CkopocTb,M/MKc=L,m/ T,MKc, rae T,MKC - BpeMsi 3adepXXKu OTpaxeHust OT XX Ha KOHue

kabens no pednekrorpamme, L,M - U3BecTHas ANMHA NTMHAN.

Hanpasnsiowiasn K CKopoCTb,M/MKC Hanpasnsiowas K CKopoCTb,M/MKC
cuctema cuctema

PK-50-2-11 1,520 98,68 BO3M. IH. (EM) 1,050 142,86
PK-100-7-1 1,200 125,00 BO30. JIH. (CT) 1,300 115,38
M-270 3,000 50,00 BN3 35-400 kB 1,000 150,00
M-274M 1,390 107,91 M-296 1,600 93,75
PE3WH. U30]. 2,000 75,00 TTBK 5x2 2,100 71,43
KABENb C6,AB 1,870 80,21 MTPK 5x2 1,580 94,94
KM-4 2.6 1,070 140,19 MNTPK 10x2 1,500 100,00
KM-4 9,4 1,040 144,23 MTPK 20x2 1,500 100,00
MKT 1,2-4,6 1,120 133,93 KPMT 3x2.5 2,260 66,37
PK-75-4-16 1,520 98,68 ABBI 3x2,5 1,477 101,56
3Kn 1,520 98,68 MNPMANM 0.9 1,474 101,76
730,8 1,380 108,70 LUT/-2x0,08 1,534 97,78
T130,9 1,340 111,94
T31,2 1,520 98,68
Tr 0,4 1,360 110,29
PK-50-2-21 1,410 106,38
®KB 1x1,3 1,300 115,38

anBe/J,eHHble OaHHble HE MOryT pacCMaTpuBaTbCA KakK ocbmu,maanble

Bo3MoxxHOCTb NpoBeaeHus pednekToMeTpUYEeCcKnX N3MepeHnii orpaHnyeHa annuHon kabens.

[nuHa MpeagenbHasa gnvMHa CUMMETPUYHOrO kaberns co CroLHOW NONM3TUIIEHOBON n3onaunen
kabens L, M XUIN Npu U3MepeHunsax B guanasoHe 4yacTtoT go 4096 klMy B 3aBMCUMOCTU OT AuameTpa Xu
D=0.32 mm D=0.4 mm D=0.5 mm D=0.64 mm D=0.9 mm D=1.2 Mmm
50...1500 Oa Oa Oa Oa Oa Oa
1500...2000 3aTtpyaHeHo Oa Oa Oa Hda Oa
2000...2500 - 3aTtpyaHeHo Oa Oa Oa Oa
2500...3500 - - 3atpyaHeHo Oa Oa Oa
3500...5000 - - - 3aTtpyaHeHo ha ha
5000...6000 - - - - 3arpyaHeHo ha
6000...8000 - - - - - 3atpyaHeHo

MprBeOeHHbIE AaHHbIE HE 3anpeLlaroT NPoBeAeHUs pehNIEKTOMEPUYECKNX U3MEPEHUI, HAMPUMED,
kabens ¢ gnameTpom xun 0,5 Mm n anuHon okono 6000 M, a NWWb O3Ha4YalT, YTO HEOAHOPOAHOCTMU
kabens 6yayT «BuaHbI» ToNbko Ao oTMeTkn 2500...3500 m.

YyBCTBUTENBHOCTEL pedhieKTOMeTpa MOXET OblTb MOBbILLEHA MYTEM CHWDKEHUS AuanasoHa 4acTtoT
0O 3HayYeHun MakcumanbHOM 4YacToTbl paBHbix 2048, 1024 wn 512 kly. ToHWXeHMe MaKcMMaribHON

4YacTOThl

npmBoaAUT K YyBENIUMEHUIO AONUTEeNbHOCTU uMnynbca W,
MaKkCUMarnbHO BO3MOXHOMN Msmepﬂemoﬁ ONWHbI kKabens, Ho orpy6nﬂeT pa3pelieHne no grinHe.

crefoBsarernbHo,

K yBeln4yeHuro
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MpunoxeHue 4. Popmat nacnopta LMPPOBON NUHUN

OnepaTtop cBs3n OcHoBaHune
O6o3HaveHne CraHuus [ata n Bpems
napbl AGOHEHT ®.1.0., oTB.NMMLA
Tpacca Tun kab. EmkocTb, nap Onam., mm OnuHa, m
o | 1. CTaHuMOHHBIN y4acTok T1= Emil= D1= L1=
e (aBoHEHTCKUIA KOMMMEKT - CTAHLMOHHAsi CTOPOHA Kpocca)
ag
© | 2. MarucTparnbHbIf y4acToK
=} . = = = =
) (main cable: kpocc - nocnegHun pacnpegenvTenbHbIN Lwkad) T2 Emk2 D2 L2
0
£ | 3. PacnpegenuTtensHbin y4acTok
= = = = =
E (distribution cable: pacnpeg.Lkad - pacnpes.kopobka) 3= Emk3 D3 L3
4. AGoHeHTCKasi NpoBOAKa Ta= EmKd= Da= Ld=
(pacnpepenuTernbHas kopobka - aboHeHTCKas po3eTka) B B B
=x
: T2, L2>L3
= | Tvn kabens T= {
w T3, L3>L2
©
I
'GE) D2, L2>L3
c | OvameTp ceyeHnss TOKONPOBOASALLMX XKW, MM = {
3 D3, L3>L2
s
1]
& | Onvua, m L=L1+L2+L3+L4
HasHayeHwve umdpoBon nMHUm [ JInternet [ VoD [ IPTV [ JPSTN [1]
[ JADSL up [ JADSL down
o) Tun oKkoHeuHoro obopyaoBaHUs [ JSHOSL [ JADSL2 up [ JADSL2 down
sl 2 pyA [ ]SHDSL.bis [ JADSL2+ up [ JADSL2+ down
g § [ JADSL4 up [ JADSL4 down
g: % HaumeHoBaHWe OKOHEYHOro CraHuus
<3 §t o6opyfoBaHMA ABOHEHT
-Es} 2 MuHumanesHo Heob6xoaum. ckop. Vmin, kKGut/c
= O
= Hopma ckopoctu Vn(D,L), k6ut/c
Ycnosue COOTBETCTBUSA Vmin < Vn(D,L)
OTmeTKa COOTBETCTBMSA
s CkopocTHoi noteHuman V, Kbut/c
I
= CooTtHolueHue V/Vn(D,L)x100%, %
(]
2 YcnoBue cooTBETCTBUS V /Vn(D,L)x100%>100%
= OTmeTKa COOTBETCTBMUSA |
CKOpOCTb pacnpocTpaHeHusi curHana, M/MKC YcrnoBue coOTBETCTBUS OTM. CoOTB.
©
§' [JvameTp un, MM [Ouametp=D
[OnvHa nuHum, M L x 0,90<=OnunHa<=L x 1,10
o 3 CootHolueHve ([MapameTp-Hopma)/Hopma x 100% Ycnoswe cooTBETCTBUSA OTM. coOTB.
— - o
§ ﬁ g MoroHHoe 3aTyxaHuve, % -10<=(A-An)/An x 100%<=10
i g S | MoroHHoe conpoTueneHue, % -10<=(R-Rn)/Rn x 100%<=10
C ©
g = | MoroHHasi eMKoCTb, % -10<=(C-Cn)/Cn x 100%<=35
gt 3anac no YX min(HopmaCgsepxy-U3amep, Namep-HopmaCHuazy) YcnoBue cooTBETCTBUS OTM. coOTB.
= YX nmnepaHca, Om >=0
o UX 3atyxaHusa acummetpum, ob >=0
(% CneKTp nepexogHbix nomex, ob >=0
g_ CnekTp nonepeYHbix nomex, Ab >=0
GEJ CneKTp npoAornbHbIX Nomex, Ab >=0
§ Mo MOHWTOPWHTY criy4anHbix cobbiTui (MHTepsan 900 c) Ycnosue cOOTBETCTBUS OTM. cooTB.
= MonepeyHble nomexu: Makc.LLlym,% <=0
MpoponbHble nomexu: Make.LLym, % <=0
Cuyet nepepbiBoB: MyH.CurH.,LuT. <=0
HaTta ®.1.0., nognuck OTBETCTBEH. NuLa TekcT 3amedvaHus
g
I
@
T
[0)
s
©
™
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MpunoxeHue 5. Uncpposas

JINHUA

E1 no G.703 -

P ey 2o s

n3mepeHue 3anaca TS

nomMmexos3awmeHHOCTH

(000, ®) |%OOJJ Q J

Bedywudi

Bedombiti (yOaneHHbIU)

0_E1_Bepombin.cfg — nogrotoBka yganeHHoro (Be4oMoro) aHanmsartopa

JInHns 2 N cvivm 3ksusaneHmHas cxema 8 P3-1-1
YacTtoTa [0 2048 kl'y
NmnegaHc,Om=120 Mapamempbi usmepumesisi ONMUMU3UPO8aHbI Ofist
N3mepuTtenb | dnar «BbICOKOOMHO» COpOLLEH oxudaHus ynpasnsouwel komaHObl om eedyujezo
Makc.ypoBeHb, gbm= 11
CueHapun El.scn HanpaBneHue U3amepeHune E1
KoHdpurypauum 1 E1 2048kbps.cfg Begywuin € Begombliii 2048 K6uT/c

1rE1 2048kbps.cfg

Beaywunii = Begombiii

M3mepeHre 3anaca noMexo3alLMLLEHHOCTM napbl 48 LndpoBon nuHMn nepegayn E1 (2048 kbuT/c):

1 E1 2048kbps.cfg — nepegaya ot BeAOMOro K BeayLlemy, M3amepsieT BegyLUnn,

1rE1 2048kbps.cfg — nepegaya ot BeayLlero K BEAOMOMY, U3MEPSAET BEAOMbIN (YAANEHHbIR).

JInHmsA

2 I W _cumm

3keusaneHmHasi cxema 8 P3-1-1

YacTtoTa

no 2048 kl'y

YnpaBneHuve

YpoBeHb,abm=2

HavanbHasg yactota,klu=45

yOoaneHHbIM

KoHeyHas yacTtoTa, k=330

lMapamempbi onmumu3upoears! O51s1 yrpaeneHust

y0OarneHHbIM Ha nuHusix 0o 5 km (Tr1-0.5 mm)

MmnepaHc,0m=120

drnar «BbICOKOOMHO» COpOLLEH

OnopHbIn ypoBeHb,AbMo=-5

Makc.ypoBeHb, gbm= 11

NamepuTens

MuHuM.ypoBeHb curbana, Abm0=-60

MuHUM.3aLLMLLEHHOCTb curHana, ob=5

[unana3oH aHanu3a,klu=500...1540

LLar npegcrasnenunsa cnekrpa,kluy=10

MHTepBanyYcpegHeHus,c=5

OnopHbIn ypoBeHb,Abmo=-5

MmnepaHc,0m=120

"eHepaTOp=

L,nbm0=0

=M4C

F1,kMy=500

N=27

dF,kMu=40

lMapamempbi usmepumerns u 2eHepamopa
onMuMU3Upo8aHbl Oris U3MepeHuUsl 3anaca
romexo3zauwuweHHocmu nnuHuu E1

KauectBo,0B

3anac=min(3anac_A4YX,3anac_C/Ll)

Curhanbl=

AYX,nb

Hopmupyemas YX paboyezo 3amyxaHus

=MuC

['BIN,mKc

UsmepeHHass YX epemeHuU npoxoxdeHust

C/lW,pb

Hopmupyemas YX 3awuuwjeHHocmu

Cen.ypoBHu,a6m0

Criekmp romex
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MpunoxeHune 6

nuHmna HDSL no G.991.1 -
n3mMepeHue 3anaca
nomexo3aLuileHHOCTU

. UnbpoBas

o ey o G
© 00

o00°® I“‘ooqlg (Eaes])

Bedywut

Bedombili (yOaneHHbI)

0_HDSL_Bepombin.cfg — nogrotoBka yganeHHoOro (Be4omMoro) aHanusatopa

JInHns 2 N _cumm OkeuesaneHmHas cxema 8 P3-1-1
YactoTa 0o 1024 kly,
Vmnenanc,0m=135 lNapamempsbi usmepumensi
MN3meputenb ®nar «BbICOKOOMHO» COPOLLEH ornmuMU3Lposatbl Ors1 0XuOaHUs
MaKc.ypoBeHb, AbM= 11 ynpasnsioujell KomaHObl om eedyuje2o
CueHapun HDSL.scn HanpaBneHue N3mepeHne HDSL
1 HDSL_2B1Q_0784.cfg Begywunin € Begombliii
1rHDSL 2B1Q 0784.cfg Beaywunii = Begombiii 2B1Q, 784 kburlc
2_HDSL_2B1Q_1168.cfg Beaywumin € Bepombiii
2rHDSL_2B1Q _1168.cfg Bonyuuit > Bemoww | 20+ Q: 1168 kburic
KoHdurypauum

3_HDSL_2B1Q_2320.cfg

Begywunii € Begomblii

3rHDSL_2B1Q 2320.cfg

Beayluit & Bedombint 2B1Q, 2320 k6uT/c

4 _HDSL_CAP_ 2320.cfg

Begywmn € Begowmbin

4rHDSL_CAP_ 2320.cfg

CAP, 2320 k6ut/c

Begywimn = Begombin

M3mepeHre 3anaca noMexo3allmLLeHHOCTV napbl 4ns undposon nuHun HDSL - 2B1Q (784 k6ut/c):
1 HDSL_2B1Q_0784.cfg -nepedaya oT BEAOMOrO K BeAyLemMy, M3mepsieT BegyLUun,
1rHDSL_2B1Q _0784.cfg - nepegaya o1 BeyLuero K Be4oMoMy, UsMepseT BeAOMbIN (YAaneHHbIR).

JInHnsa 2 N cnvm 3ksusaneHmHasi cxema 8 P3-1-1
YacTtoTa fo 1024 «'y

YpoBeHb, ABM=2 lMapamempbi onmumMu3uposaHsi Orisi
YnpaeneHve Haqaan’an yacTotax =425 ynpaersneHus ydaneHHbIM Ha fTUHUsIX 00
yoaneHHbIm . - 5 km (TT1-0.5 mm)

KoHeyHas 4yactoTa, k=325

"eHepaTop=M4C

OnopHkbIN ypoBeHb,AEMo=-5

Mmnepanc,0Om=135

L,nBbm0=0

F1,kM'y=20; N=10; dF,kl"'u=20

MNameputenb

Mmnepanc,0m=135

dnar «BbICOKOOMHO» C6p0I.IJ6H

Mapamempbl usMepumerns u 2eHepamopa

OnopHbIn ypoBeHb,Abmo=-5

onmuMu3uposaHbl Ot UsMepeHuUs 3anaca

Makc.ypoBeHb, gbm= 11

romMexo3auuLeHHoCmu

MuHVM.ypoBeHb curHana, nbm0=-60

HDSL - 2B1Q - 784 k6um/c

MuHUM.3aLMLEHHOCTb curHana, ob=5

[Ownana3oH aHann3a,kl'u=20...200

LWar npeacrasnenus cnekrpa,klny=10

WHTepBanycpegHexus,c=5

Curhansi=M4yC

KauyectBo,nb

3anac=min(3anac_AYX,3anac_C/Lll)

AYX,0b Hopmupyemas YX paboyezo 3amyxaHus
'Bl,mkc U3meperHas YX epemeHu npoxoxdeHus
C/lW,pb Hopmupyemas HYX 3awuwyeHHocmu

Cen.ypoBHu,a6m0

Criekmp romex

2 HDSL _2B1Q_1168.cfg -nepegaya ot BEAOMOrO K BeAyLLleMy, U3MEPSET BEAYLLUNA,
2rHDSL_2B1Q 1168.cfg - nepegada ot BegyLlero K BeoOMOMy, nsMepsieT BeAOMbIN (YAaneHHbIR).

eHepaTop=M4C

F1,kMy=20; N=15; dF,k"u=20

lMapamempbi usmepumens u eeHepamopa

Mameputennb

[Ownana3soH aHann3a,kly=20...300

onMuUMU3UpPOo8aHbI Onist
HDSL - 2B1Q - 1168 k6um/c

3 HDSL 2B1Q 2230.cfg -mepegaya oT BeOOMOro K BeAyLLeMy, U3MepSET BeyLLUN,
30.cfg - nepegaya ot BeayLlero K BeAOMOMY, U3MEPSET BeAOMbIN (YOaneHHbIN).

3rHDSL_2B1Q 22

eHepaTop=M4C

F1,kMy=20; N=29; dF,k"u=20

lMapamempbi usmepumens u eeHepamopa

M3meputens

[Owana3soH aHanunsa,kM=20...580

onmumu3uposaHsb! Orisi
HDSL - 2B1Q - 2230 k6um/c

4 CAP_2B1Q_2230.cfg -nepegaya oT BeAOMOrO K BeyLLeMY, U3MEPAET BEeAYyLL N,
4rCAP_2B1Q 2230.cfg - nepegaya ot BegyLLero K Be4OMOMY, U3MepsieT Be4OMbIN (yaaneHHbIn).

eHepaTop=M4C

F1,kfy=30; N=21; dF,kl"'u=20

lMapamempsbi usmepumerns u 2eHepamopa

M3meputennb

[wanasoH aHanun3a,kMy=30...430

onmumu3uposaHbl Ons
HDSL - CAP - 2230 k6um/c
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MpunoxeHue 7. Uncpposas
nuHua SHDSL_128-TCPAM

- 3anac

nomMmexos3awmeHHOCTH

Bedowmnit (ydaneHHbIl)

(000" @] (@™ 090 J
Bedywut

128-TCPAM_M3meputenb.cfg — nogrotoBka yganeHHoro (Be4OMOro) aHanmsaTopa

JInHusa 2 I W _cumm OkeueaneHmHas cxema 8 PO-1-1
YacroTa Ao 1024 kl'y Mapamemphb! UsMepumerns oMUMU3UPO8aHs! OIS OXUAaHUS
Mmneganc,Om=135 yrpasnsouwel kKomaHobl 0m eedyLeao rpu UCoTHeHUU

LieHTp 895 kI'y, nonoca 1.25 kl'y cueHapus 128-TCPAM.scCN unu no3eonsiom usMmepums

N3meputenb KauectBo,nB6 SHDSL 128-TSPAM 0&515 ckopocmu
Makc.ypoBeHb, abm= 31 15360 kbum/c, ecnu Ha yOarieHHOM KOHUE BKITHYUMb
128-TCPAM_Tl'eHepaTop.cfg

128-TCPAM_IeHepaTop.cfg — reHepaTop ONOPHOro ypoBHS

JInHns

2 N cnvm

3keusaneHmHasi cxema 8 P3-1-1

YacTtoTa

[o 1024 kly

leHepupyem ypoeeHb cueHara, Heobxodumoeo 0rsi

"eHepaTop SIN

Mmnepanc,0m=135

usmMepeHus 3arnaca rromexo3awuweHHocmu u

YacTtoTa 897 kl'y,

3amyxaHusi Ha Yyacmome 897 kl'y, coomgemcmeytoujel

Makc.ypoBeHb, Abm= 31

cepeduHe sepxHeli mpemu rioniockl SHDSL 128-TCPAM

CueHapum
128-TCPAM.scn

HanpaBneHue

N3mMepeHne B aBTOMaTU4ECKOM pexume npu
B3aMMOAeCTBUM OBYX aHANIM3aTopoB

515360.cfg Beuyu.l,le € Beﬂo'\"b”f' Mpu ucnonHeHuu Kaxool KoHguaypauuu usmMepsemcs
[15360.cfg Beaywwit < Bepombiii 3amyxaHue U 3aUULEHHOCMb 8 8epXHeli mpemu Momock!
< 512800.cfg Bepywunii € Benombii yacmom. Pe3ynbmamsl cONOCMassiiomcs ¢ Hopmamu,
s £112800.cfg Beayunii = Begombii onpedenseMbIMU 3HaYeHUEM CKopocmu riepedayqu (Kbum/c),
o | B10240.cfg Begywuin € Befowmblii yKasaHHbIM 8 Ha3eaHuu KoHguaypayuu. MuHumansHas u3
% [010240.cfg Begyuwnin = Begombin 8esIuYUH 3anaca uHouyupyemcs kak napamemp Kadecmeo,ob.
s | b07680.cfg Begyuwnin € Begowmbin Ecnu KauectBo,nB>0, mo mecmupyemasi nuUHUs MOXem
? [07680.cfg Beayumn = Begombin | obecriedums yka3aHHyK 8 Ha3saHUU KOHgu2ypayuu CKopocme.
& | B05120.cfg Begywun € Begowmbii Bykea «B» 8 HazeaHUU KOHgbuypayuu - usmepeHue
[05120.cfg BeayLuuit = Begomblil npouseodumcsi npu rnepedaye ¢ OanbHe20 Ha 6IUXHUU KOHeU.
B02560.cfg Beaywwit € Befowmbiii Bbyksa «[» - yumo Kauecmeo,0b usmepsiemcs Ha OasribHeM
[102560.cfg BeayLuit & BeaoMmbiil KoHUe u 3amem nepedaemcs Ha bruxHull Orisi MPomokona.

17.10.11 21:09:15 Mror: 128-TCPAM N20001 IIposeprka kadens mua SHDSL

PesyIbTaTEI HCTOTHEHHS ClEHAPHST

| Kongurypaumsa || TKH{] H CocroaHue || Pesyabrar || ya.Pesyabrar |
|Bl$360.cfg || 00:00:20 H BrinonHeHna || -6, HeHopMma || |
|,I[15360.cfg || 00:00:20 H BeinonHeHa || || -3.6, Hopma |
‘BllSOO.cfg H 00:00:20 H BeimonHeHa ” 0.1, Hopma H ‘
|,I[12800.cfg || 00:00:20 H BrinonHeHa || || 2.1. HenopmMa |
|B10240.cfg || 00:00:20 H BeinonHeHa || 6.4, Hopma || |
‘,1[10240.cfg H 00:00:20 H BrimonHeHa ” H 8.6. HeHopMa ‘
|BO?680.cfg || 00:00:20 H BrinonHeHa || 12.3, Hopma || |
|,I[0?680.cfg || 00:00:20 H Brinonnena || || 13.9, Henopma |
‘BOSIEO.cfg H 00:00:20 H BrinonHeHa ” 18, Hopma H ‘
|,I[05120.cfg || 00:00:20 H BrimonHeHa || || 20.1, Henopma |
|502560.cfg || 00:00:20 H BrinonneHa || 22.4, Hopma || |
‘,I[OZSGO.cfg H 00:00:20 H BrinonHeHa ” H 24.2, HeHopma ‘

lpumep npomokona nposepku kabens dnss SHDSL 128-TCPAM e duana3oHe ckopocmeli 2560...15360 kbum/c.

Ha ckopocmu 15360 kbum/c Kauyecmeo,06<0, m.e. paboma Ha 3mol CKOpoCmMu He803MOXHa. Ha MeHbuwux
ckopocmsix Kauecmeo,06>0, m.e. paboma nuHUU 803MOXHa C U3MEePEHHbIM 3aracom.

MpoBepka SHDSL 64-TCPAM BbInonHseTca KoHdurypaumamMmm Ao 3HadeHus ckopoctu 12800 kbuT/c.

Mposepka SHDSL 32-TCPAM - go 10240 kbut/c n 1.4.
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MpunoxeHue 8. Mpumep n3mepeHnsa napbli aHarIM3aToOPoOM B aBTOHOMHOM peXxume

o o oGt
o 00 o

(000" @) (@756

N N
1) 1)
Okpan
XX

Modkmoyums aHanuzamop K usmepsiemoll nape. Bkmoyums aHanusamop.

Curnaas  Onuwn  Cepeuc | 19.11.2007
NuHKuA 2_W_curmetpuaHo | 20:32:36
[ Cuenap
KoHpur
MpoTokoa
Pexun NpEUHEHOHHEIN SHaMS
YacToTa 00 4096 el \ paspeweHue 5kl
l'enepar 120 Opa®y
Hameput 120 Opas LS TT gErab5-409E KTy,
YnpYnaa HeT cosauHeHIHs
Fendnaa 120 Opa®y
Bataped | Earapes sapawastca | 27°C
Cnukep CrvkepoH ELIKM0YEH

[HomxHa nosseumscsi enasHas ghopma. lNepemeuwjast pokyc eeoda (Hasuzayus o
ghopme — Knnasuwiu «<», « Ty, «—», «¥», 8bibop - «Enter») enibpams KHOMKY

PezyneT

ynpasneHus «CyeHap».

R~

B omkpbisweticsi popme « CueHapuli» Haumu ¢halin cuyeHapusi

«AboHeHm_PK_PLLl.scn» u 3anycmums e2o kHorkol « Cmapmy.

o]
FIE
52

Kqu:HrgpauMq Trapr

Pesynet
FuxPednlkmd... | 00:00:00 | Hoprma
JuPednkmd,. | 00:00:00 Hopraa
SusPegndicmd,. | 00:00:00 Hopraa

4__Cornacos... | 00:00:00 368 ob

FEEEERE

I o o o

| 000012

BN K OHPHrYDELLMAIA

Mpu ucrionHeHUU cueHapus nocrnedosamesibHO a8MOMamMUYECKU 3agpyxaomcsi
cocmasrisiroujue e2o KoHguaypayuu. Ecnu e pesynsmame ucnonHeHust
KOHgbueypayuu onpedernsiemcs 3anac coomeemcmeusi Hopmam 8 «0b», mo ama
senu4uUHa nomeuwjaemcsi 8 KO/loHke «Pe3ynbmy». Ecriu amom 3anac 6orblie Hysisi,
mo oH 3HavyeHus berbil, ecriu MeHbwe Hyrsi - YepHbil. Ecriu 3anac 8 «0b» He
ornpedenisiemcsi, HO U3MEpPSIOMCS UHble napamempbl U OHU coomeemcmeyrom
HopMmaM, mo pe3ynbmamom siensgemcs «Hopmay, ecriu xe Hopma HapyweHa, mo
Ha yepHoM ¢hoHe bydem coobuweHue «HeHopmay.

CoxpaHuTe Dada  *.res

Bews-Ezc

AT AReporth

5007 0313 65234

[E5

[E5

2007 _03_1316_57_42

HoEWH Dala

12007 _11_1320_37_45 ATC430 [p1035-5-Okes

Pe3ynbmamb/ CoxXpaHumsb 8 rpomokorne, dobasue K agmomamu4ecKu

¢hopmupyemMomy UuMeHU KoMMeHmapud.

K rHeagnam mameputensHoOro Bxoa

aHanusatopa (none RTXx Ha
naHenm NOAKIYEHNS
aHanusaTopa) noAknto4arTcs

npoBofa OKOH4YaHMsA BblbpaHHON
Ons yCTaHOBKM LUUPOBON NUHWUA
napeol. OkpaH kabens
nogkntoyaeTca kK obuen knemme
nonsa RTX. Ha ypaneHHOM KoHue
JomkeH OblTb obecneyeH pexum
XONOCTOro xoaa.

BkntovaeTtcs aHanmsaTtop wu Aand
BbIMNOJIHEHUA M3mepeHvu7| napbl C
aBOHEHTKCKOMN CTOPOHbI
ncnosnb3yeTcad CLl,eHapVIVI
A6oneHT PK PII.scn,
COCTOSALLMI N3 KOHDUrypaLmii:

1 TIoMexA6onenr.cfq,
2xxEmMkocTs_1xI'n.cfqg,
3xxPedpnlxmMABoue.cfqg,
3xxPedpn2xmABone . cfqg,
3xxPedpn3kmABoue.cfqg,

4 Cormnacosllaps.cfg,
5__Acummerpllaps. cfg.

Mo  3aBepweHUn  MCNOMHEHMS
cLeHapus aHanu3aTtop npegnaraet

COXpPaHWTb MPOTOKOl B  HOBOM
danine n gopmMmmpyeT ero umsa u3
TEKyWMX datel W BpPeMeHu
(Hanpumep,

2007_11_19 20_37_45 -
roa-mecsu-4n1cno,
YaCOB-MUHYT-CEKYHL).
PekomeHayeTcs  OOMOMHUTE  3TO
umMs 0bO3HaAYEHMEM W3MEPEHHON
napesl (Hanpuwmep,
ATC490_Ip1035-5-0).

Ecnv no onbiTy npuvMeHeHus
cueHapus UCnorb3oBaHWE Kakux-
TO KOHdUrypawmm He
npegcraBnseTca  HeobxoauMbIM,
TO OHW MOryT ObITb yAaneHbl u3
cueHapus, Ona 4dero cnepgyet
OTKPbITb CLEeHapuii, HaBecTn OOKYC

BBOAA Ha HEHYXHYI0
KOHurypaumto, yaanuTb ee
KHOMKOWM «-» " COXpaHuUTb
cueHapuin kHomkon «CoxpaHuTby,
3agaB HOBOE nMs darnna
cueHapws.
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GLEELCI CurHaaw  Onumd  Cepeuc | 19.11.2007
Nunna ar_W| 20:40:13
CueHap
KoHOMr 5__AcummeTpllapelcfg

MpOTOKOA | CoxpaHuTe pesynbTaThH B NPOTOKOAE
PEXHH | 3apepuMTb CEaHC NPOTOKOAMPOBaHWA |3
YactoTa ||DTofipasuTh coXpaHeHHBIE PESYAbTaTHIL
[ns npocmompa npomokona, nepemewasi Ha 2nasHol ¢opme
pokyc 8800a 8bIbpamb KHOMKY yrpasneHus «[pomokon».
B packpbiguiemcsi MeHro ebibpames « Omobpa3ums coxpaHeHHbIe
pe3yrnbmamal»

OTKpuTE daka  =.res Beix-Esc
ATAFeports

20[1? 03 1315 52 34 res
2007_03_13 15_57 res
Zﬂﬂ? a7 02 11 B.‘Z 53 ez
2007_1_1320_24_47 res
2007_1_19 20_37_45 ATC450 p1035-5-0 =58

B3anpomokonuposaHHbie pe3yibmamai o yMOMYaHuto
coxpaHsiromesi 8 dupekmopuu «A7:\Reporty. 30ecs criedyem
ombicKamb HyXHbIU ¢halin npomokona u eblbpame eeo knasuwel
«Enter»

[2007_T1_13 20_37_45 ATC430 [p1035-5-..

233:<F'e¢n2o<m.&ﬁe

B okHe npocMompa ebI6paHHO20 MPomokoia omobpaxaemcsi e2o
UMs1, 8peMsi CO30aHusI U UMS CUeHapusi, UCMONHeHUEeM KOMmopoz2o
6b11 co30aH rpomokon. Criedyem ebibpamb UMS KOHGbu2ypayuu,

3aepy3ka komopoli obecrieyurna rnosy4eHue HeobxoouMbIx
pe3ynbmamos — 30ecb 8bibpaHo «20:36:27 3xxPeghn2kmAb6OHe»

[2007_11_19 20_37_45 ATCA490 [pI035-5-.

MapameTp
MoroHErkocTe,

ADEL_dn kGuTic 806400 | i
AD5L_dn.% 1667 [I0000
AD5LZ_dn kEuT/c 075200 |

ADSLZ dn, %

SHOSL, KISHT."C 3540.00

B omkpbiswetics mabnuye pe3ynbmamos (Haguzayusi rno
mabnuue — knasuwu « T», «J») 6ydym HerocpedcmseHHO
npedcmasrneHbl UsMepeHHble napamempsl. Boibop napamempa
- knasuwa «Enter» - obecrnneyum demarsbHoe npedcmasneHue
napamempa, Harpumep, ckopocms ADSL2+ downstream

ADSL2p_dnkOut/c

CropocTHOM noTeHuman ADSL2+, downstream,
+20.4dBm, 138..2208kHz, max=12bit/bin,
SHR-margin=6dE. PaccukTad no sapaHee UstepeHHOMY
CNEKTRY NoreR W A

3HadeHue = 21376-00

Bbixod u3 npocmompa - «Esc»

Ons npocmoTpa pes3ynbTaToB crnegyet OTKPbITb
HY>KHbI MPOTOKOS, HAaWTU B HEM HEOOXoOAUMYHO
3anMcb u BbIbpaTb ANS MpocMoTpa napameTp
Unu xapakrepuctuky. HasegeHue gokyca BBoaa

Ha nwobon napameTp C  nocnepyloLlen
akTMBauMen  geTanusvpyeTt — npeacTasrieHue
napameTpa, npu 3TOM XapaKTepUCTUKM

npeacrasndalTca B rpadwudeckon  dopme wn
WHTEPaKTUBHO MacLUTabupyoTcs.

*o60

2007 _11_13 20_37_45 ATC430 Mp1035-5-.

JHaveHue
Hopraa

MapameTp

OTreTEa COOTEET.
YpoEeHe oTpakeHuHi, abr0
AMOAUTYLE OTPaKEHU
HAuHET THHMM, M

DuaraeTp A e, e 050
MoroH.3atys(300kMu).abxkr| 989
MoroH.3atys[300kMu), % 013
MoroH.ConpoT.. Ordkra

1726.27

1500 [15.00 j

B mabnuye npomokona Hem mecma 011 omobpaxeHusi
Xapakmepucmuku, HO 8blbpaHHasi (krnasuwa «Entery)
Xapakmepucmuka omobpaxaemcsi 8 epaghudeckoli gpopme.

Tas

3anpomokonuposaHHbie xapakmepucmuku (30ecs -
Pedbriekmozpamma) npedcmasnsomcs 8 UCXOOHOM
macwmabe.

[Hemanusauyusi Macumaba - knasuwiu «4», «5», «6»,
«PgUp», «PgDn», «Home»,«End». Akmueayusi
usMepumersbHbIX Kypcopoe — Kraguwiu «1», «2».

Tae

i

\

Bbixod u3 npocmompa - «Escy




