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HA3ZHAYEHHE

WN3mepurens  mapameTpoB ka0enpHbIX  JuHuA  [JenpTa-ITPO+

NpCAHA3HAYCH JIs1 HU3MCPCHHA B TIIOJCBBIX MW CTAIWMOHAPHBIX YCIIOBUAX
mapaMCcTpOB CUMMCETPHUYHBIX KaOenel CBSI3U U IMPOBCACHUA aHaJIN3a CHUT'HAJIOB
Ha KOHTPOJIbBHBIX BbIXOJaX o6opy)103aHI/151 III/I(prBBIX CUCTCM IICPpCaAAYIN.

B coctaB JlenpTa-IIPO+ BXOAUT MUMITyIBCHBIN pedICKTOMETP, KOTOPHIH

o0ecreynBaeT BU3yalbHOE ONPEIEICHNE HEUCIIPABHOCTEN Ka0essl U pacCTOSAHHUS
710 HUX.

AMHJ’II/ITVI[HO-‘-IEICTOTHBIG HU3MCPCHUA:

pabouee 3aTyxanue curHaia (INSERTION LOSS);
nepexoiHoe BiusiHue Ha gaiabHeM koHie (FEXT).
nepexoiHoe BiusiHue Ha OmkHeM koHile (NEXT).
3atyxanue acummerpur (LONGITUDINAL BALANCE);
Bo3BpatHbie notepu (RETURN LOSS);

OIICHKa CKOPOCTHOT'O MOTEHIMANA JINHUU;

mrym (NOISE);

TectupoBanue dposoro noroka El:

KOHTPOJIb U JIMarHOCTHKA OCHOBHBIX LU(POBBIX KAHAJIOB U CTPYKTYPHI
nepBuyHoro uudposoro nortoka El (pekomennauus G.704 ITU-T):

® CYET YKCJIa OIIMOOK B CTPYKTYPUPOBAHHOM U HECTPYKTYPUPOBAHHOM

NOTOKAaX, BBIYMCIIEHUE KOA(DPUIUMEHTOB OLINOOK

e OOHapy»XEHHE U UHANKAIINIO aBAPUITHBIX COCTOSIHUM

e (OpMHUPOBAHUE TECTOBBIX CUTHAJIOB, UMUTAIIMS aBapU U BCTAaBKa

OIHUO0K

npoBepka (opmbl curHaima nmdpoBoro moroka El Ha cooTBeTcTBHE
macke (pexkomenaarusa G.703 ITU-T) ;

CrennaibHble (DYHKIIAN:

OIICHKA JJITUHBI KaOes;

macku xDSL;

OCITUJUIOTPAaMMBI  MICCJIEYEMBIX CUTHAJIOB;

3aluCh U YTEHUE U3MepeHuit B 1iupoBoM u rpaduueckom dopmare;
nepejadya npoTokojia u3mepenuit Ha komneroTep (MK-mopT).



[Ipubop pexoMeHayeTcsl TPUMEHSATh TPU CTPOUTEIHCTBE, YCTAaHOBKE,
JKCITyaTalli W peMOHTe cucrteM ImdpoBoro yruotHeHus xDSL
(VDSL/ADSL/ADSL2/ADSL2+/SHDSL/SHDSL.bis), IWHEWHBIX TPaKTOB
CyONepBUYHBIX U MIEPBUYHBIX MU(PPOBBIX CUCTEM TIEpeIau, THOKUX TEPBHUYHBIX
MynbTuIiekcopoB Tuna CIIM-14-JIT wunam aHajlOTUYHBIX, a TaKXke A
IIPOBEPKH CTPOUTENBHBIX JJIMH KaOenel Ha 3aBOJIe-U3rOTOBUTETIE.

[Tpubop BritOUeH B ['ocygapcTBEHHBIN pEECTp CPEACTB U3MEPEHUI
Ne 38883-14.

YCJIOBUA OKCIIVIYATALIUHN

TemnepaTypa OKpyX)arouen cpeibl -20 ++50°C
OTHOCHUTEIbHAS BIAXKHOCTh BO3TyXa 10 90 % npu 30°C
ATtMochepHoe 1aBiieHne 86 + 106 klla

TEXHUYECKUE XAPAKTEPUCTUKMU Jeasra-I1T1PO +

YacroTHBIC H3MEPEHUA
W3mepuTenp 4aCTOTHBIX MapaMeTpOB KaOEIbHBIX JUHUN (PyHKIIMOHAIBHO
COCTOUT U3 F€HEpaTOpa, IPUEMHHUKA U KOMIUIEKTa U3MEPUTEIBHBIX IIPOBOJIOB.

I'enepatop

['eneparop popmupyer Ha Harpyske 120 +£ 6 OM u3MepUuTenbHbIN CUTHAT
C mapaMeTpaMu, epeYrCcICHHBIMU B TaOJIUIIAX:

Oﬁmne TEXHHYCCKUEC XaPAKTEPUCTUKHU I'€eHEpaTOpa

Beixon renepatopa CUMMETPHYHBIN
BrixonHoe conpoTuBieHue 120 £ 6 Om
3aTyxaHue aCHMMETPUHU He 6oiee -40 n1b

TexHn4yeckue XxapakKTepUCTHUKH reHepaTopa B pe:xxkume xDSL

1,95+£0,12B
BrixonHo# ypoBeHb (8 £ 0,5 nbn)
(4TO COOTBETCTBYET) (0 nbH COOTBETCTBYET
HanpspkeHuto 0,775 B)
Tur BBIXOJHOTO CUTHAJIA rapMOHMYECKUHI
Omnopubie gacToTsl (*), K[ 16384, 8192, 4096, 2048,
1024, 512, 256, 128, 64,
32,16
[ITar BeIOOpa 4aCTOTHI 1 T'n
JlonycTrMast MOrpenHoCTh YCTAHOBKH YaCTOThI +0,05%

(*) Ilonp3oBaTesb MOKET U3MEHAThH CIMCOK OMOPHBIX YAaCTOT MyTeM JOOABICHHS HOBBIX
4acToT.



XapakTepuCTHKHU IreHepaTopa B pexkuMe aHajauzaropa noroka E1

BrixonHoO#M ypoBeHb 3+0,3B
@dopMa BBIXOJIHOTO CUTHAJIA B COOTBETCTBHUU C
pekomenpanueit G.703

JleBnanus 4acTOThl TeHEPATOpa + 12711
CuHXpoHH3aIHs BHYTPEHHSIs, BOCCTAHOBJICHHASI
Pexxum paboThl TePMHUHAJ / TPAH3UT
JIMHEeHHBIN KO AMI, HDB3
dopMUpyeMbI€ TECTOBBIE IICI (2™-1) Gur
MOCJIEJOBATEIHLHOCTH (N=6,9, 11, 15, 20, 23)
«Bce O», «Bce 1»,

MOJTh30BaTEIbCKas,

WHBEpCHUs

CrpykTypa noroka HECTPYKTYPHUPOBAHHBIM,
NKM-31, UKM-30

BcraBka ommbok KOJOBEIE, OUTOBEIE, FAS,
MFAS, CRC, E-bit

Nmuranus aBapuii 1 COCTOSTHUN LOS, AIS, LOF, LOM, RDI,
MRDI

Bpemst umuTanuu aBapuit HENPEPHIBHO
PexxnM HCKyCCTBEHHOTO BBOJA 1 ommbka B cexyHuy,
OMIIOOK 1#10N (N=-3,-4,-5,-6,-7)
Cny>xeOHble KaHaJbl [Iporpammupyemsie
S-6utel u CAS croBa

IIpuemuuk

[IpuemHuK oOecrieurBaET TEXHUUECKHE XapaKTePUCTUKU, TPUBEJICHHBIC B

Ta0INIAX:
O0mme TexHUYECKHE XapAKTEePUCTHKHA IPHEMHHUKA

Bxon npuemHmnka CHUMMETPUYHBIN
BxonHoe conpoTuBiieHne 120 %6 Owm

> 5 kOm
3aTyXxaHue aCUMMETPUHU He 6oinee -40 nb

TexHnYecKHe XapaKTEePUCTHUKH IPHEMHHUKA B pexume XDSL

Omnopusbie yacToThI(**), k11 16384, 8192, 4096,
2048, 1024, 512, 256,
128, 64,32, 16

IITar BeIOOpa 4acTOTHI 1T

JInana3oH n3mMepsieMbIX ypOBHEH ot -100 mo +1 nbo

(0 nbo = 8 nbn)

[TorpemiHoCTe  U3MEpEHUS  HYJIEBOTO
YPOBHSI

[TorpemHocTs 3MepeHus

B IMaIla30HE:

He 6onee = 1 nb

-50... Onb He Oonee = 1 nb
—&80 ... 50 nb He Oonee + 2 nb
—100 ... —80 nb He Ooiee + 4 nb




[Tonoca mpomyckanus

BXOJHOTO CHUTHAaJa

CUTHAJIA 110 YPOBHIO — 31b

YpoBeHb COOCTBEHHBIX

IITyMOB IpruOopa

(0e3 BHEMIHMX NPOBOAOB INPUEMHHUKA U
reHeparopa)

He 6oinee 0,5 %
OT paboueil 4aCTOTHI

He Oounee -100 nbo

(**) Ilonmp3oBaTenb MOXKET JO0OABIATH OMOPHBIE YACTOThHI WIIM MPOU3BOJIIBHO
MEHATh  4YacTOTy NpUEMHHKA. MeTpOJIOrHYecKre  XapaKTepUCTUKU
TapaHTHPYIOTCS Ha OTIOPHBIX YaCTOTAX.

TexHn4yecKkHe XapaKTepUCTUKU IPHEMHHMKA B peKMMe H3MepeHUus:
crnekTpa BHemHux nomex «HI'YM»

Jmana3oH gyacToT

ot 32 xI'm 1o 16 MI'1t

JInamna3oH u3smMepsieMbIX ypOBHEN

ot -60 no +1 nbo
(0 nbo = 8 nbn)

ITar :
64 — 16384 kI 11 128 xI'g
32-4416 k' 32 kl'g
16 —2208 xI'x 1611
8 —1104 xI'xx 8 kl'm

TexHnyeckue XapakTepUCTHKHU IPHEMHUKA B peskMMe aHaau3aTopa noroka E1

BxonHoe ycunenue, n1b

ABTOYCHUJICHUC

CDopMa BXOAHOI'O CUIrHaJia

B COOTBETCTBHH C
pexomenpauue G.703

CunXxpoHM3aLMs

BHYTPCHHAA, BOCCTAHOBJICHHAA

Pexum paboTsl

TEpPMUHAJ / TPAH3UT

AHaJ'II/ISI/IpyeMLIC TCCTOBBIC

IICI (2™-1) 6ur

MOCJIEJOBATEIHLHOCTH (N=6,9, 11, 15, 20, 23)
«Bce O», «Bce 1»,

MTOJIb30BaTEIIbCKAs,

WHBEPCHS

CtpykTypa MmoToka HECTPYKTYypPUPOBAHHBIMH,

HNKM-31, UKM-30

OO6nHapyxeHue omunboK

KonoBEle, outoBrie, FAS, MFAS,
CRC, E-bit

OOnHapy>xeHne aBapuil U COCTOSTHUIA

LOS, AIS, LOF, LOM, RDI,
MRDI

Jlnama3oH KOHTPOJINPYEMBIX
3Ha4YeHUH K03 uIreHTa ommubdoK

01102 10 10"

JlnanasoH cyeTa 4nciia TeKyIuX
101805 (310):8

Ot 0 10 99999999




PeduexTomerp

Bepxaue  3HaueHHWs ~ JMAMa30HOB  M3MEPSIEMBIX
paccTostHu#, M (pu KodddurmenTe ykopoueHus 1,5)

50, 100, 200, 300,
500, 1000, 3000,
5000, 10000, 20000,
30000

HuxHee 3HaueHHe H3MEpsieMOro pacCTOsHUA (IIpU 0,2
koa(durmente ykopouenus 1,5), m

MeptBast 30Ha He Oonee (mpu KodduUIMEeHTE 0,2
yKkopoueHus 1,5), M

[Ipenensl gomyckaeMoil MOTPENIHOCTH ONpeIeTCHUS 0,2
paccrosiaug (pu kodddurente ykopouenus 1,5), m

[lepexpriBaeMoe 3aTyxaHue He MeHee, 1b 96
JIMUTeNnbHOCTh 30HANPYIOIIETO UMITYJIbCA, HC 16 + 32768
BrixogHoe conporusnenue, Om 120+ 6
YacroTa cnenoBaHus KaTMOPOBOYHBIX METOK, KI I 1024 + 0,5

OO0uue xapakTepucTUKH

["aGaputHbie pa3mMepsl, MM 140x170x90
Bec, xr 1,6
Bpewms pabdotst or AKB HE MEHee 5 4acoB
(6e3 MoACBEeTKH)

COCTAB U3AEJIUA U KOMIIVIEKT IOCTABKH

Ne | HaumeHoBaHue Kon-so | Ilpumeuanue
1 [Tpu6op Jenpra-I1TPO + 1
2 3apsAHO-TIMTAOIIEEe YCTPOUCTBO 1 311Y-12/0,5
3 KommiekT u3mMepuTenbHbIX 1

IIPOBOJIOB
4 Harpy3ounsrii pe3uctop 120 Om 10
5 PykoBOACTBO 1O 3KCIUTyaTalnu 1
6 KomnakT-auck ¢ nporpaMMHBIM 1

o0ecrnieyeHreM
7 CyMKa 17151 TepeHOCKHU 1

Ni-MH, AA,

8 AKKyMyJIsTOp 4 12 B: 2.1AU




KOHCTPYKLUA IPUBOPA

[IpuGop BBIMOJHEH B METAUIMYECKOM yAApONPOYHOM  KOpIHYyCe,
MOMEIIEHHOM B CYMKY JJIsl IEPEHOCKHU.

HEJNBTA-IIPO +

nNamMATE AODNONHUTENEHO oTMeHa

CO N F B 2 B s B~ I Esc

KnHonku ynpasJieHust

Knonka Hasnauenue
nuraHue
o BrutroueHune / BBIKITFOUCHNE TUTAHHS PUOOpa
eeeoeoo—
[ F1 \ F2 l F3 ] «ropsYue» KHOMKU: (PyHKIMOHAIbHOE Ha3HAUYEHUE
) OTIpeIeNsIeTCsl PeKUMOM paboThI
oTMeHa Brixoa B ocHOBHOE MeHI0 TpuOopa, BBIX0I/0TMEHA
o
Esc TEKYILEro MEHIO WJIK COOOIIeHNUs
e ———
NAMATE o
( T ) CoxpaHeHHe ¥ IPOCMOTP PE3yIbTaTOB U3MEPEHHM B MaMSITH
L] npudopa
AONONHUTENLHO

Hactpolika 10M0JIHUTENBHBIX TAPAaMETPOB, BHI30B
JONOJTHUTEIbHBIX (YHKIMN

M

T YnpaBieHrne KOHTPACTHOCTHIO M TOJACBETKOM IKpaHa
0 npubdopa

HaBUTAIIMOHHBIC KHOIIKU: «BJICBO)», «BIIPABO»,

«BBEPX», «BHU3Y», «Ok»




ITa”eas pazbeMoB

OENBTA-MPO + =——

= —— L ———————————— L G ——
3APAQ WK-CBA2b

@ cBssA3bNPUEOP

Ha manenu pazséMoB npudopa pacmnoiokKeHbI (ClieBa HAMpaBo):
® pa3beM s MOIKIIOYCHHS 3apsTHO-TIUTAIONIETO YCTPOHCTBA

® pazbeM AJs NOIKIIOYCHHS U3MEPUTEIHHOTO MPOBOA K
g epeHInaIbHOMY BBIXO1Y T'eHepaTopa

® pazbeM AJs MOIKIIOYEHHS] U3MEPUTEIHHOTO MPOBOA K
g epeHInaIbHOMY BXOIY TPHUEMHHKA

® HHAMKATOP 3apsjia aKKyMYJISITOPHBIX OaTapeit

® OKHO MH(paKpacHOTO MpueMoIriepeiaTyrka (CBA3b C KOMITBIOTEPOM)

Barapeiinblii oTcexk BbIHMMAaeTCs W3 MpuOOpa MyTeM HakaThs Ha (PUKCATOPHI-
3aILEIKH.

Buumanmue !
[Tpon3Bojs 3aMeHY aKKyMYJISITOPOB COOJTIOTANTE MOJSIPHOCTB !
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YKA3ZAHUSA MEP BE3OITACHOCTHU

e K pabore c mnpubOpoM JOMyCKArOTCA JIMIA, HMMEIOUIME OOIIyIo
TEXHUYECKYI0  MOJrOTOBKY, 3HAIOIIME  IMpaBuUja  TEXHUYECKOU
JKCIUTyaTallid M TEXHUKU O€30MacHOCTH TMPH  AKCIUTyaTaluu
anmapatrypbsl MpPOBOJHOW CBSI3M U JUHEHHO-KAOEIBbHBIX COOPYKEHHIMA
CBSI3U M IIPOXOJSIIINE TEPUOIUUECKYIO IIPOBEPKY ITUX ITPABUIIL.

L4 HSMepeHI/ISI B ITOJICBBIX YCJIOBUAX HOJIZKHBI ITPOBOAUTHCSA HC MCHEC, YCM
ABYM: pa6OTHI/IKaMI/I, OJIMH U3 KOTOPBIX HA3HAYACTCS CTAPIINM.

L4 HpI/I OTKJIIFOYCHUH Ha OKOHCYHBIX CTaHIUAX HAIIPSKCHUA
JAUCTAHIIMOHHOT'O IIMTaHHUsA Ha CTOMKaX OKOHEYHOI'O O60py,210BaHI/I$I

JOJDKHBI OBITH BbIBElIEHBI IUtakatel «He BkiIroyars — pabora Ha
JIMHUWY; CHUMaTh WMEET IMPaBO TOJBKO TOT YEJOBEK, KOTOPBIA HX
MIOBECHIL

MNOAI'OTOBKA K PABOTE

[IpoBenuTe BHEmHUNW oOCMOTp mnpubopa. YOeauTech B OTCYTCTBUHU
MEXaHUUYECKUX TOBPEKIECHUM KOpIyca U DJIEMEHTOB, PACIOJIOKEHHBIX Ha
nuneBoi nanenu. Eciau npubop XpaHWiics Mpy MOBBIINIEHHON BIAXKHOCTH WIH B
YCJIOBUSIX HU3KUX TEMIIEpaTyp, MPOCYIIUTE €ro B TeUueHUe 24 4 B HOPMaJIbHBIX
YCIIOBHUSIX.

Buumanue! Ilepen BxiroyeHuem mpudopa
MOJHOCTBIO  3apsiiUTE  AKKyMYJISITOPBl €
MOMOIIbI0  IITAaTHOTO  3aPsTHO-TTUTAIOIIETO
YCTPOMCTBA, BXOASIIETO B KOMILJIEKT.

[Iponece 3apsiga MHAMUMPYETCS MHUTAHMEM CBETOJIMOJHOTO WHIHUKATOpa
Ha MaHEIW pa3beMOB Npudopa. MOMEHTY OKOHYAaHMs 3apsia COOTBETCTBYET
IIOCTOSIHHOE CBEYEHHUE CBETOMMOJHOIO MHAMKATOPA, IIPU HTOM IIPOLIECC 3apsaa
aBTOMAaTUYECKU IIPEKPAILACTCS.

[Tockonbky HOBBIE AKKyMYJISITOPbI o0nagarT 00JBIINM
TEXHOJIOTUYECKUM  pa30pocoM  MMapaMeTpoB, JUIl  BBIpABHUBAHUS  UX
XapaKTePUCTUK U JOCTIKCHHUS MAKCUMaJIbHOM €MKOCTH PEKOMEHIYETCs Tepe]
HayaJioM JKCIUTyaTalluv Mpous3BecTu 6-10 HUKIOB MOJHOIrO 3apsija-paspsijaa.
[Tpu sToM TPUOOP MOXKHO IKCIUTYaTHPOBaTh B OOBIYHOM PEKHMME, HO BpEeMs
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paboTel OyJeT CYIIECTBEHHO OTJIMYAThCA OT 3asBIIeHHOro. 1 ycKopeHHs
mpolecca BbIPABHUBAHUS MApaMETPOB AKKYMYJISITOPOB MOKHO MCIIOJIB30BATh
3apsiIHOE  YCTPOMCTBO, PEKOMEHAYEMOE M3rOTOBUTEIEM aKKyMYJSITOPHBIX
Oatapeil.

[Tocne 3apsiia mpoBephTE HANPSHKEHUE HAa akKymyJiaTopax. Hampsbkenue
Ha Ka)kKJIOM W3 HHUX JOJDKHO OBITH HE MeHee 1.2 B.

Bxmrounte npubop. O mnpaBUIBbHOM MOAKIIOUEHWH W HOPMAIBHOM
HANpSOKEHUW THUTAaHUS CBHUJCTENBCTBYET TMOSBICHHE HA DSKpaHE 3acTaBKH,
coobmiaronieil o Tume mnpudopa M BEPCUU BCTPOCHHOI'O MPOrPAMMHOIO
obecrieueHusl.

B mpubope peanmzoBaHa 3amuTa OT ciy4aiiHoro BkitoueHus. [locrme
BKJIFOUCHHMS TTpruOopa kHomKo# (Bxki/Breikir) He00X01uMo B TeUeHHE 2-X CEKYH]
NOATBEPAUTH BKIOUeHUE HaxkatreM kHOmku «OK». B pesynbraTte Ha sKpaHe
JOJIKHO OTOOPA3UTHCS IJIaBHOE MEHIO.

[maBHOE MEHI0

Motok E1
Ocuunnorpad
Pednektometp
Ceqasb c K

ABToOTKN.: BKN

L Aax [ wyw [ yn ]

BcTrpoeHnHoe ycTpoicTBO KOHTPOJIS aKKyMYJISSTOPOB OTKIIIOYAET MPUOOP
MIPY CHIDKEHUM HATIPSDKEHUS TUTAHUS HUXKE JOITYCTUMOTO.

[IpoBepuTh cTeneHb 3apsiia aKKyMYJSTOPOB MOXKHO MO H300pakKeHHIO
Oarapeiku B MpaBOM BEpXHEM YTy SKpaHa.

[Ipy Ha)kxaTUM Ha KHONKY YyNpaBJICHHS MOJCBETKON M KOHTPACTHOCTBHIO
NOSIBJIIETCS MEHIO HACTPOWKH 9JKpaHa, C TIOMOMIbIO KOTOpPOro, TMpHU
HEOOXOJMMOCTH, MOYXHO BBINOJIHUTH TOJCTPONKY KOHTPACTHOCTH U SPKOCTH
U300paKEHUA.
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HAYAJIO PABOTBI

I'naBHOe MeHI0 Mpudopa

[Tpubop pacnonaraer HaOOPOM PEKUMOB M (PYHKUUN, JOCTYN K KOTOPHIM
OCYIIECTBIISIETCSl Yepe3 MYHKTHI TNIABHOTO MEHIO. llepemernieHne mo myHKTam
OCYIIECTBIAETCS KHONKAMH « Py «\», BeI60p — kHOMKa «OK».

Cnucok NyHKTOB IJIABHOTO0 MEHIO
o Yacmomnwie usmepenusn (U3mepenne AUX, mrym, CekTp CUrHaa,
Y3KOMOJIOCHOE U3MEPEHUE YPOBHS CUTHAJIA)

o Jlomok E1 (KOHTPOJb M TUATHOCTHUKA OCHOBHBIX IIU(POBBIX KAHAIOB U
CTPYKTYpHI niepBuyHOTO 1 posoro noroka El (G.704), mposepka
dbopmbl curHana 1udpoBOro NoToka Ha coorBeTcTBUE Macke (G.703);

e Ocyunnozpagh (pexum ociiorpada)

o Pegpnekmomemp (BuzyanbHoe onpeneneHne HEeUCIpaBHOCTEN kabes
U PACCTOSIHUSA JI0 HUX)

e (ea3p c IIK (Ilepenaua pe3yabTaToB U3MEPEHHUI HA IEPCOHATBHBII
KOMITBIOTEP)

e Aemoomxkn. (Hactpoiika aBTOMaTU4E€CKOr0 BhIKIIOUeHHS. Eciiu B
TeueHrue 10 MUHYT B IJIaBHOM MEHIO HE BbIOpAH HU OJUH U3 PEKHUMOB,
0 YMOJYaHUIO TPUOOP OTKITIOUAETCS).
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YACTOTHbBIE UBMEPEHUASA

[Ipubop GyHKIMOHATBHO COCTOMT W3 TeHeparopa W mnpuemHuka. OH
MO3BOJIAET MPOBOJNUTH KOMIUJIEKC YaCTOTHBIX U3MEPEHUN:

- pabouee 3aryxanue IL

- IEPEXOIHOE BIIMSHUE HA AainbHEM KoHIle FEXT
- mepexoHoe BiausiHue Ha OmkHeM KoHIle NEXT
- BO3BpaTHbIe norepu RL

- accumetpus RB

- CKOPOCTHOW MOTEHIMAJI JIMHUHA V

- IIyM

N3mepenne padodero 3aryxanus napsl IL (Insertion Loss)

ITpu u3smepennn pabodero 3aTyxaHusi FEHEPATOP MOAKIIOYAETCS C OJTHOTO
KOHIIa Ka0eJIbHOM maphl, a MPUEMHUK C JIPYroro:

—_ — U,

Pabouee 3aryxanme B nuHuM IL (Insertion Loss), [a1b] sBusercs
WHTETPaTbHON XapaKTEPUCTUKOM, OTpaXKaOIICH 3aTyXaHUe CUTHAJIAa, BRI3BAHHOE
BCEU COBOKYITHOCTBIO (haKTOPOB:

P
IL =20x lg(E—?) = 10 x Ig(RX=SIGVL

TX _SIGNAL

rae Ul- HampshKEHHE MEepelaBacMOro CurHaia, U2- HanpsOKEHHWE CHTHAaa,
IIPUHAMAEMOTO Ha IPOTUBOIIOIOKHOU CTOPOHE WIH Py govy - MOIIHOCTD

NepeaBaeMoro CUTrHana, Py, ggy, - MOIIHOCTb CHUTHaja, MPUHUMAEMOro Ha
IPOTHBONONOXKHOK cropore. Kak mpaBuino, U2<Ul (P govu <Pr siovi) H
IL< 0, 1.e. mpoucxoaut 3aTyxaHue CUrHaa.

Pabouee 3aTyxaHue B JIMHUU JIOJDKHO COOTBETCTBOBATH HOpMaTuBam. J1is
MPOBEPKU COOTBETCTBUSI HOpMAaTHBaM, B MPUOOpE NPEAYCMOTPEH MepecueT
3aTyXaHHs B DJICKTPUUECKYIO JUTMHY I Kabenel pa3audHbIX MapoK (CM. IyHKT
- «O1eHKa JJIUHbBDY).
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st m3mepeHuss pabodero 3aTyxaHusi Mapbl coOOEpUTE OJHY M3 CXEM,
U300pKEHHBIX  HA  pUCYHKE: M3MepeHue pabodero  3aTyXxaHus C
WCIIOJIb30BaHUEM reHepaTopa JlempTa mnm u3mepeHune pabodero 3aTyXaHUs C
ucrnoyib3oBanueM aAByx npubdopos [lenpta-I1IPO (ITpubop 1 paboraer B pexmme
reHeparopa - CMOTpH IMyHKT «[ eHeparopy).

TeCcTUpyemas nuHus

z

- \ [/

o o
1oy I
—
BLIXOS BXog
N cerasnpubop

o @ com
i

TecTMpyemasi NuHus

D.O. N=T

BbixOQ Bxoq Bbix0oQ Bxoq

@ caRsbApUBop

npubop 1

@ canR3Lnpubop

npubop 2
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Bri6epure nynktr «PABOYEE 3ATYXAHUE IL» B pexume «AUX» u
Haxmute «OK». Jkpan nmpubopa npumeTt BUI:

Haxxmu ctapt

32 xxx KMy xxx ab 2208

\
TekyLme 3Ha4eHus

YacTOThbl U YPOBHS

N3mepenne AUYX npoBOAUTCS MO 3aAaHHOMY LIMKITY 4acToT. M3mepurens
MOeT BblOpaTh uHTepBan 32-2208 xl'm; 32-8192 kl'n wim 26-16384 kl'n c
IIOMOIIBIO KHONIKM «/{Mama3zony.

3anmyck mpoueaypel ocymectBiasiercss kHomkoil «Crapr». Bpewms
U3MEPEHUS COCTABIIAET OKOJIO | MuHYTHL. [IpepBarh BBINOJHEHHE NPOLEIYPHI
MOkHO KHomkoil «Esc». Iocne 3aBepiieHus Ha skpaHe oToOpasutcsa rpaduk
AUX pabouero 3aTyXaHus:

EHUM MIMEPEHWA
kypcop P P

N\
0.0 IL

32 536 'y -77 ob 2208

~ w
3Ha4veHve W YpoBEeHb aKTWBHOW 4acToThl

KHonkH «€» 1 «=2» MepeMeInarT Kypcop 1Mo JUana3oHy 4acToT.

OHGHKa OpUroAHOCTH JIMHUHU 110 BEICOKOCKOPOCTHBIC CUCTCMEI IICPCAaYr
OCYIICCTBIACTCA C IMOMOIIBIO «MACOK». Ilocne nHaxkatus kHomku «Macku»
BBI6CpI/ITC H3 MPCAI0KCHHOTI'O CIIMCKaA HGO6XOI[PIMBII>1 THII CUCTCMBI IICpCAadIn U
MMPOBCANUTC aHAJIN3 IPUTOIHOCTH JIMHUM:
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-30 E1 [u]
0
o

ADSL Glite
-60 DSL 2 Mbps
-..___-_-
-90
32 536 kl'y -77 b 2208

Jlsis BBIOpaHHOTO THIIA CUCTEMBI MEpeAaun MPUrojHa Ta 00JacTh YacToT,
KOTOpasi HE MOMNAJaeT B BBIIEICHHYI 4YacTh 3KpaHa. llomamaHue 4acToThl B
BBIIEJICHHYI0 00JacThb CBHUIETENLCTBYET O TOM, 4YTO palouee 3aTyxXaHHUE
IPEBBIIIAET HOPMATUBHBIN IMOPOT AJI1 JAHHON CUCTEMBI ITEPEAAYH.

o6nacTb YacToT npuroaHas oBnacTe YacToT HenpurogHas
ANA CUCTEMBI Nepeaaqu ANA CHCTEMBI Nepeaaqm
0.0 IL

32 536 kl'y -77 nb 2208

JI1s1 3anucyu NOJyYEHHBIX Pe3yJIbTaTOB UBMEPEHUN HAXKMHUTE KHOIKY
«ITamMATBLY» U, BBIOpaB CBOOOIHYIO STUEHKY, KHOTIKY «COXPaHHUTBY.

PaBouee 3atyxaHue IL

MamepeHrue 2
W3mepeHue 3
WamepeHue 4
Mamepenue 5
Wameperue 6

> | @

I
@

17



Pesynbrar Oyner 3aHeceH B nmamsTh npubopa. CoxpaHeHue pe3yiabTaToB B
JIPYTUX PEXKUMAX U3MEPEHHUM OCYLIECTBIISECTCS aHAIOTUYHO. J[aHHas mpoueaypa

HE MpHUMEHHMa TONbKO K pexumy «MKM». BeIxog w3 pexmmMa — KHOIKA
«ESC».

OneHka JJIHHBI

[Tynxkr «OHEHKA JAJIMHbD» no3Bossier paccuuTaTth NpUOIU3UTEIBHYIO
JUIMHY TI0 3aTyXaHMIO s KaOeneW pas3iauyHbIX Mapok. [l storo mocie
INPOBEICHHUS] ~ U3MEpPEHUH  pabouero  3aTyXaHWsl  HAXMUTE  KHOIIKY
«/JlomonuTe1bHO». Ha dKpaHe NOSBUTCS paCCUMTAaHHOE 3HAYCHUE JIJIMHBL:

OueHKa ANUHbI: 976 ™ =

TN o,5
mmno,7
MKCB
MKB

3KM 1,2
T361,2
KCnno,s
KCnn+1,2

Br160p THIa KaGens ocylecTBIseTcs KHomkaMu « Py «\.

DnekTpuyeckas UIMHA Kabensi, pacCuyuTaHHas MO 3aTyXaHHIO, JTOJDKHA
COOTBETCTBOBATh MACMOPTHOM, B MPOTUBHOM CJydyae CIEAyeT MCKATh MPUUUHY
BBICOKOTO 3aTyXaHHs KaOes.
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N3mepenne ypous nepexoanoro Biausauus (NEXT/FEXT)

JI1st u3MepeHusl EPEXOIHOTO BIHMSHUSA U3MEPUTENIbHBIA CUTHA MOIAE€TCS
Ha «BIMSAIOLIYIO» KaOenbHyro mapy. IIpueMHHMK mnoakirodaercs K
«ToJBEpKeHHOW BiMsiHUIO» Tape. K o0enmM mapam ¢ mpoTHUBOMOIOKHBIX CTOPOH
MOJAKJIFOYAIOTCS HAIPY304YHBIE PE3UCTOPBI COIPOTUBICHUEM ZO=12O Owm.

Paznuyaror nBa Buja mepexoIHOTO BIMsSHUA: Ha naibHeM KoHie (FEXT):

U, — — U, Z,
> \\\ €

L r
w

Z, U, « — U,

»
w

u Ha OnmmxHeM KoHIe (NEXT):

—
2 A

» r
- -
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Jns u3MmepeHus mnepexoaHoro BhusHUA Ha JgaidbHeM koHie (FEXT)
MOJIKJIFOYUTE MPUOOPHI B COOTBETCTBUH C PUCYHKOM:

Tectupyemas nmHuA
120 Om

= peemsems

500041

TecTupyemas nuHus

({ conssnputiop

@ ceRILApUGOp

npubop 1 npu6op 2

B mnocnegnem ciydae Harpy3ouHble pe3uctopbl He HYyXHBI ([IpuGop 1
paboTaeT B pexkuMe reHepaTopa - CMOTpu MyHKT «['enepaTop»).

Bri6epure nynkt «IIEPEXOHOE BIIMAHUE FEXT» B pexxume «AUX».
N3MeHeHrne 4acTOTHOrO Juana3oHa OCYIIECTBIAECTCS KHOMKOW «/Imamazon», a

3amyck kHomkod «Ctapt». IlogmpoOHO paboTa ommcana BBINIE B ITYHKTE
«3mepenue pabouero 3aTyxaHus Mapb».
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OHGHKa IMPpUTOAHOCTH JIMHUHU OCYHICCTBIIACTCA C IIOMOIIBIO «MACOK)». ITocne
HaXkaTusl KHONKU «Macku» u BI>I60pa THUIIa CUCTCMBI IICPCAAUU U IMPOBCIUTC
daHaJIn3 MMPUroJHOCTHU JIMHHUU:

oBnacTe YacTor HenpurogHas
AnA CUCTembl Nepegaqu

FEXT

32 536 Ky -77 2208

N v
obnacTe YacToT npurogHan
ANA CUCTEMBI NepegaYu

Jlns w3mepenusi mepexomHoro BiusHUS Ha OmmwkHeMm konme (NEXT)
MOIKJTFOYUTE MPUOOP B COOTBETCTBUU C PUCYHKOM:

TecTupyemasn NnMHUA

120 Om

[ """""" 120 Om

N1
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TecTupyemas nuHus

axoa

@ canaLnpubiop @ ceRILApUGOp

npwnbop 1 npubop 2

B mnocnegnem cinyuae npubop 1 mnpoBoauT u3MepeHus, a mnpubop 2
MCIIOJIb3YETCS B KAUECTBE HArPy3KHU.

Brei6epure nyakt «[IEPEXOJ/IHOE BJIMAHUE NEXT» B pexxume «AUX».
M3MeHeHne 4aCTOTHOrO JMaria3oHa OCYIIECTBIISIETCA KHONKOU «/(umama3on», a
3amyck KHoOnKoW «Crapr». AHanM3 NOJYYEHHBIX JAHHBIX MPOBOAUTCS C
nomolbo «Macok» (kHonka « MACKI»).

KonTpoJb 3aTyxaHusi acCMMMeTpHH

PazbanancupoBka mapsl MOXET OBITh MPUYMHOW BBICOKOTO YPOBHS
nomex. OHa MPUBOJUT K TOBBIIIEHHON YYBCTBUTEIBHOCTU TMAphl K BHEIIHUM
MOMEXaM U YBETUYCHUIO YPOBHS U3Ty4aEMbIX MTOMEX.

N3mepennsi 4acTOTHOM XapaKTEPHUCTHKU 3aTyXaHUS aCUMMETpud LBal
(Longitudinal balance) mpoBoAsST ¢ MOAKIIOYEHHOW HA JadbHEM KOHIIE
anmaparypoir. Bmecto o00opymoBaHuWs Ha JandbHEM KOHIIE JIOITYyCKaeTCs
BKIIOUeHHEe pesuctopa 120 Om, ogHako B 3TOM ciiydae OyaeT ompesencHa
ACUMMETPHS TOJIBKO CaMOU JINHUH:
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TecTupyemas nuHus

_f _______ 120 Om

OGD@] @qo

BeixoO axon

@ canIbnpubop

Huddepennmansubiii Bxon mnpubopa Jlempra-Ilpo  moakimodamT K
HCCIIeIyEeMOM Tape.

Beibepure nynkr «ACCHUMETPUSA» B pexume «AUX». U3menenue
YacTOTHOTO JMana3oHa OCYIIECTBIAETCS KHOMKOW «Jluama3ony», 3ammyck
KHOTIKOM «CTapTy. AHanW3 MOJYyYEHHBIX MAHHBIX MPOBOJUTCS C TOMOIIBIO
«macok» (kHonka «Mackm») aHamornyHo MNyHKTY «lV3MmepeHue ypoBHS
nepexoaHoro BiuustHUS (NEXT/FEXT)».

Ecnu 3aryxanume acummerpun Oonpmie -40 nb, mapa cuuraercs
HEHCIIPABHOM.

Kontpoas Bo3BparHbix noreps RL

N3MepeHnne BO3BpATHBIX MNOTEPh PEKOMEHAYETCS MNPOBOAUTH IPHU
AHOMAJIBHO BBICOKOM 3aTyXaHUHU.
Ecnn BBIXOJHOE CONPOTHUBIEHWE TE€HEPATOPA R, PABHO BXOJHOMY

UMIIEIAHCY JIMHUM Z,, TO BCS MOIIHOCTHb Iiepenaercs B JauHU0. [lpn

HECOrJaCOBAaHHOCTH  MEpefaeTcsi TOJIbKO YacTh MOUIIHOCTH, OCTaJIbHAaA
OTPA3UTCA OT HEOJHOPOAHOCTENW NTUHUU. OTpakeHNEe IPOUCXOIUT KaK B MeCTax
NOJKJIIOYEHHS anmnaparypbl, TaKk U Ha COOCTBEHHBIX HEOJHOPOJHOCTSAX JIMHUU
(My(dTBI, OTBOABI, CIIMIIKOM pE3KHE U3rUObI KaOest, AePEKThl U30JIALUU U TIp.).
HecornacoBaHHOCTh JIMHUK  OMNpEZENseTcsl MapaMeTpoM — «3aTyXaHHe
HeogHOpoHOCTH» WK RL (Return Loss) — Bo3BpaTHbIE TOTEPH:

RTX — Z[N

RL =20xlog
RTX + Z]N

b
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HcTroyHnK BO3BpATHBIX TOTEPh (HEOJHOPOJHOCTH JIUHUHU), MOXKHO
BU3YaJIbHO HAOJI01aTh ¢ TOMOIIBIO pedekTomeTpa.

N3mepenue RL npoBoauTCs s TIMHUM, HATPYKEHHOM HA JaIbHEM KOHIIE
anmnapaTypou Wi Harpy304HbIM pe3uctopom 120 Owm:

TecTupyemas nuHus

_f _______ 120 Om

BeixoO axon

@ canIbnpubop

BOSBpaTHble IMOTCPU 3aBHUCAT OT YaCTOTHI.

Beibepure nyHkt «BO3BPATHbLIE TIOTEPU RL» B pexume «AUX».
M3mMeHeHne 4acTOTHOTO JHana3oHa OCYLIECTBIAETCS KHONKOW «/Imamazony,
3amyck KHonkoW «Crapr». AHanM3 NOJYYEHHBIX JAHHBIX MPOBOAUTCSA C
IOMOIIbIO «Macok» (KHomka «Macku») aHanormuyHo NyHKTY «M3mepenue
ypoBHs niepexojiHoro Biausiaug (NEXT/FEXT)».

Bo3BparHble motepu He MOKHBI MPEBbILIATH ypoBeHb -16 n1b BO Bcem
pabouemM nuamna3oHe.

OuneHka CKOPOCTHOI0 MOTEHUNAJIA JIUHUH

Ouenka ckopoctHoro mnoteHnuana guauii VDSL/ADSL/ADSL2/ADSL2+
SHDSL/SHDSL.bis OPOBOJUTCS B pexuMe paboThl C  yJIaJeHHBIM
reHepaToOpoM, TJie B aBTOMaTUYeCKOM pexume cHumaercss AUX curhama u
U3MepsAeTCs CHEKTp ImymMa Ha aOOHEHTCKOW cropoHe. [ u3mepenus
CKOPOCTHOTO MOTEHIHaIa sl TexHojoruii VDSL B kadecTBe yaaJleHHOIO
reHepatopa npumensiercs ['EHEPATOP JEJIBTA VDSL wmmu  Bropoii
npubop Jensta [IPO + VDSL.
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Bri6epute nmynkt «CKOPOCTHOM ITOTEHLIMAJ V» B pexume «AUX».

Vv
Haxxmu ctapt
26 xxxx Ky, XXXX 6UT 16384
~ Crapr  VDSL

Bri6op Tuma cuctemsl mepenaunm ocymectBisercs kHomkon «F2y» (VDSL/
ADSL/ ADSL2/ ADSL2+/ SHDSL/ SHDSL.bis), 3amyck kHonko# «CTapTy.

Ilocne 3amycka uW3MEpeHHs] NPUOOP MBITAETCS CUHXPOHU3UPOBATHCSA C
reHeparopoM. [Ipu oOHapy eHUU CTapTOBOM YaCTOTHI F€HEPATOPA MPOUCXOIUT
CUHXPOHU3ALMS NPUOOPOB U HAYMHAETCS TPOLIECC U3MEPEHHSL.

[Tocne 3aBepuieHUsT U3MEPEHUsT Ha JKpaHe oToOpas3utcs Tpaduk
pacnpenencHuss OUTOB Ha OWHBI, a TaK)KE OTIACIHHO PACCUUTAHHBIC BEITMYMUHBI
CKOpPOCTHOTO TMOTeHUHana s AaHHOM XDSL-nuHUM W 1moTepu CKOPOCTH,
o0ycnoBneHHble miyMamu. Uckiaouenue cocraBisieTr TexHojoruss VDSL, nas
KOTOPOii HA 3KpaHe O0TOOPA3UTCH TOJAbKO rpaguk pacnpenejieHuss OUTOB
HAa OUHBI.

Buumanue! [l OLEHKM OPUTOJHOCTH JMHUU TOJ TEXHOJIOTHHU

VDSL nyrem gaHHBIX U3MEPEHUN CHUMAIOTCS JHIIb (HU3UIECKUE

MapaMeTpbl JUHUM B COOTBETCTBYIOIIEM YACTOTHOM JHMamna3oHe.

BpiBOOBI MOXHO JAenaTh TOJNBKO HAa OCHOBAHUM COOTBETCTBUS

cusitoi AUX HopMam nsi gaHHoro tumna kabens. Kak mosener
ce0s peanpHbIi MojgeM VDSL Ha maHHO# JIMHUN HEU3BECTHO.
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V = 11.5 M6ut/c Motepu = 4.5 Mbut/c

15 —
0
142 536 kl'y 9 6ut 2208
| CTAPT || ADSL2+ || Bce 6uHbl |

Hns  cucrem mepemaunn  tuma  ADSL/ADSL2/ADSL2+  cymectByeT
BO3MOYXHOCTh BBIBOJIa Ha IKpaH KakK BCEX OWHOB, TaK U OTMIETHHO YETHBIX JINOO
HedeTHBIX (kKHOmKAa «F3»). MOXHO OCyIIeCTBUTh U OBICTPBIA TEpecdeT
U3MEPEHHOI'0 CKOPOCTHOTO MOTEHLMAJA JUIsl APYrOro THMAa CUCTEMBI Mepeaadu
nanabix ADSL/ADSL2/ADSL2+ 6e3 npoBeneHUs HOBBIX M3MEPEHUN (KHOIKA
«F2»). Kpome Toro Ha rpaduk BBIBOAUTCS U pacyeTHasi CKOPOCTh JJis JaHHOM
auHuu (pacmpezaesneHue OWUTOB Ha OWHBI) B BHUJIE MUTAKOIICH KpuBou. s
cucreMm nepenauu tTumna VDSL HE00X0aMMO MPOBECTH U3MEPEHUS 3aHOBO.

PacueTHasi CKOPOCTHL — 3TO Ta CKOPOCTh, KOTOPasi MOXKET ObITh JOCTUTHYTA
Ha JTaHHOW JMHWH, eclii ypoBeHb myma He Oonee -110 nbm/T'u. Ilonstue
pacyeTHOM CKOPOCTHU JJIs BBIJICJIICHHOW JIMHUU O3HAYAET, YTO U3MEPUTEIb UMEET
KpUTEPUHN, IO KOTOPOMY OILICHMBAET KayeCTBO JMHUM. Eciu M3MEpeHHBIN
CKOPOCTHOM  TMOTEHUMAN  JMHUM  OJM30K K  pAaCUeTHOMY -  3TO
YIAOBICTBOPUTEIBHBIA  PE3yJIbTaT  BBHIOOpAa  BBIACICHHOW  JIMHUHM  JJIS
NpeAoCTaBICHUs €€ mpoBaiiepy. B ciyuae 3aHMKEHUSI CKOPOCTH B JIMHUU IO
CPaBHEHHUIO C PACYETHOW y M3MEPUTENA TMOSBISETCS BO3MOXHOCTH aHaIW3a
MPUYUH, TPUBOISAIIUX K TOTEPE CKOPOCTH.

I'enepartop

[Ipu pabore ¢ nByms npubopamu lenbra-IIpo+ oaumH u3 HUX OOBIYHO
nepeoautcs B pexxum «I'EHEPATOP».

Boibepure nynkr «IEHEPATOP» B pexume «AUYX». 3amyck
ocymiecTBisieTcss kHonkoi «Crapt». ['eHeparop paboTaer B aBTOMAaTHUYECKOM
peXHMeE TI0 MUKy 4acTOT, BRIOpaHHoro auamnazona 32-2208 kl'm; 32-8192 kIt
win 26-16384 xI'11 (mepekimouenne KHOMKoON «/lnana3zony).
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WMHgukaTop

3apsiga
/ bartapen

/
FEHEPATOP
6 klMy
%
/
Wuaukatop —
npolecca 32-2208 kl'y Igg:;lriﬂ

BeibpaHHbIi auanasoH

Brixon U3 qanHoro pexnma — kHonka «ESCy.

Buumanue !

B pexume renepatopa mpuOOpP HE BBIKIIOYACTCA MPHU

JUIATEIHOM OTCYTCTBHMU Ha)KaThsl KHOIOK. PexomeHnyercs

noakiouars mratHoe 311V, Bxojsiiee B KOMIUIEKT mpudopa
JUISl TPEAOTBPAILICHUS pa3psiia aKKyMYyJISITOPOB M BBIKIIFOUECHUS TTpUOOpa.

Hym

Pexum MpCaAHa3HAUYCH JJIA Cl'IeKTpaHBHOﬁ OLCHKH YPOBHA ITYMOB.

[TopkmrounTe BXOJ MPUEMHHUKA K U3MEPsEMON mape. Eciau U3BECTHO, 4TO
pabouee 3aTyxaHue Mapbl Ha ydyacTke MeHee -15 dB, To Ha TPOTUBOMOJIOKHOM
KOHIIE Mapbl MOAKIIOUNTE HArpy3Ky 120 Om.

TecTupyemas NiuHus

_f """"" 120 Om

Bbixoq axon

@ cenzsnpubop
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Jlnis BKITtoueHus pexuma HaxmuTe myHKT «[lym» B pexxume «HacToTHbie
U3MEPEHUsD WK «ropsuyio» KHONKY «Lllym» B rmaBHOM MeHto ripubopa.

0.0 Wym

e

32 536 k', -77 Ab 4416

KHomku «€» 1 «=2» nepemMenarT Kypcop Mo AUana3oHy 4acToT.

[Ipu Haxxatum kHOMKU «EQWH. M3M.» OCyIlIECTBIISIETCS MEPECUYET YPOBHS
rymMa Ha ompenaeneHHoi yactore (1b) B cnekTpanbHyto miaoTHOCTh (nbm/I'), u
Ha0OOPOT.

[Ipyn HaxaTuM KHONKM «/[nama3on» MpoOU3BOAMTCS BHIOOP YACTOTHOTO

MHTEPBAJIa, C TOMOIIBIO KHOMOK « My «\ry:
8-1104 xI'x
16- 2208 xI'n1
32-4416 xI'n
64-16384 xI'1

OneHka NPUTOJHOCTH JIMHUU OCYLIECTBISIETCS C IOMOIIBK «MACOK».
[locne Haxkatuss kHOmKKM «Macku» M BbIOOpa THIIA CHUCTEMBI TMepefadyd u

MMPOBCANTC aHAJIN3 NPUTOJHOCTH JINHUU:

oBnacTk 4acToT HenpuroaHas
ANA CUCTEMBI Nepeaaqm

0.0 LWyM
-30

-60

-90 ey

536 My -77;‘5 2208

N W

ofnacTk YacToT npurogHas
[NA cUCTEMBI Nepeaa3m
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JlJist BBIOpaHHOIO TUIA CUCTEMBI NIEPEIAUn MPUroHA Ta 00JacTh YacToOT,
KOTOpasi HE NOMNaJacT B BBIACICHHYK 4acTh 3KpaHa. [lomagaHue 4acToOThl B
BBIICJICHHYIO 00JIaCTh CBUIETEIBCTBYET O TOM, YTO YPOBEHb LIyMa MPEBBIIIACT
HOPMAaTUBHBIN MOPOT.

Jl71st coxpaHeHus pe3yJIbTaTOB U3MEPEHUSI HAKMUTE KHOTIKY «[IaMATBY.
Brixon u3 pexnma — kHonka «K ESCy.

MOHI/ITOPI/IHF HMIIYJbCHBIX IIOMEX

Haxwvure kHOnKy «/lomoaHuTeabHo» B pexume «Llym».

MOHUTOPUHT <« Bbikn. » @
Mopor <-60 gb»
Yacsl < 124y »
MuHYTbI <00 MuH »
[eHb < 15 »
Mecsu, < 05 » |
foa < 2009 » @

B mnosgBuUBHIEMCS MEHIO BKIIOYUTE PEXUM MOHHTOPHHIA HMITYJIbCHBIX
nomMex («MOHUTOPHUHI» - «BKJD»). YCTaHOBUTE MOPOTOBBIA YPOBEHb, BBIIIE
KOTOPOTO TMPUOOp MOJDKEH (PUKCHpPOBATH CIEKTP IMOMEX, a TaKKe peaabHOe
BpeMsi W Jary s XpoHoMeTpa. Eciam  ypoBEeHb TIOMEXM NPEBBIMIAECT
YCTaHOBJICHHBIN MOPOT, CIIEKTP COXpaHSAETCs B aMsITH Ipuodopa.

B npouecce HM3MepeHHIi ¢ IOMONIBIO KHOMOK «M™» m «W» MoxkHO
V3MEHSATh YCTAHOBJICHHBIN IOPOTOBBIM YPOBEHD.

[TpocMOTp pe3ynbTaTOB MOHUTOPUHTA OCYIIECTBISETCS JIUOO C MOMOIIBIO
«ropsiuei» KHOmkH «Ywucio coObituit» ( N= ), 1ub0 ¢ MOMONIBIO KHOMIKH
«ITamaTh» ( Aueiika «MOHUTOPUHT LIyMa).

Kaxaplii pa3 npu Beidbope pexxuma «lllym» u BKIFOYEHUH MOHUTOPUHTA
MOMEX COOTBETCTBYIOIINE SIYCHKU MaMSATU OOHYJISIFOTCS.

Buanmanmue !

Tak kak peXUM  MOHUTOPMHTA  HMITYJbCHBIX  TOMEX

npeAHa3HauYeH IS IJIMTEIbHOTO HAOJIOICHHS, TO B 3TOM Cllydae
pekoMeHayeTcsi mojkiaouars mratHoe 3IIY nmga mpegoTBpallleHus paszpsia
aKKyMYJISITOPOB U BBIKJTFOUEHHUS prbopa.
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CunekTp curnaJa
IIpEAHA3HAYEH Ui CIEKTPAJIbHOM OLEHKM YPOBHS CHUTHAJIA.

Pexum
[Togkntounte BXOA NPUEMHUKA K U3MEPSIEMON mape.

I[J'ISI BKIIFOYCHUA PCKUMaA HAKMUTC ITYHKT «Cl'IeKTp CUTHAJIa» B PCIKUMC

«YacToTHbie U3MCPCHU):

BxopHoe conpotuenerue

120 Om CnekTp

0.0
-30
-60 kw\
-90
64 536 kl'y -57 ab 8832
~ [Ovanason R BX |

KHomKH «€» U «=2» MepeMenarT Kypcop Mo JUarna3oHy 4acTor.
[Ipn Haxxatnu KHONKHU «Jluama3oH» MPOU3BOAMUTCS BBIOOP YACTOTHOTO

MHTEPBAJIa, ¢ TOMOIIBIO KHOMOK « My «\ry:
8-1104 kI’
16- 2208 xI'11
32-4416 xI'n

64-16384 xI'y
Haxxatnem kHOmknm «R BX» MOXHO M3MEHHUTHh BXOJHOE COIIPOTUBIICHHE

(120 OM wmmu > 5 xOM - §Oud yMEHbIIEHUS BIUSHUS Ha padoTarolrylo

anmnaparypy).
JIJIs coXpaHeHHsI pe3yIbTaTOB U3MEPEHUS HaXXMUTE KHONKY «IlaMsAThY.

Brixon u3 pexnma — kHonka « ESCy.
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¥Y3konosnocHoe usmepenue yposns (YII)

B y3komosnocHoM pexume MPUEMHUK paboTaeT Kak BBICOKOJOOPOTHBIN
MOJIOCOBOW  (DUIBTP, HYACTOTAa KOTOPOTO COBMAJA€T C YaCTOTOM CHUTHaia
reHeparopa.

Bxirouenue pexxuma mpou3BOAUTCS BHIOOPOM MYHKTA «Y3Kasl 1MOJ0ca» B

pexnme «HacTOoTHbIE U3MEPEHUS» WIIA «TopsAdei» KHONKOM «YII» B rimaBHOM
MEHIO TIpuoopa.

AKkTWBHaSA YacToTa

|

Y3kas nonoca

w00y |
128 .00 'y

-1 1 0 AE 256 .00 kl'y
/ 512 .00 kTy
] 1024 .00 kM

3HaueHe ypoBHs 2048 .00 kl'y
Ha aKTMBHOM YacToTe

el

Penaktu poBaH1e cnucka

CMeHa aKTHBHOW YacTOTBI OCYIIECTBISCTCS KHOMKAMH «P» H «y.
Brixon u3 pexxuma — kHonka « ESC.

Pabora c npou3BOJILHOM YaCTOTOM

N3HayanbHO CHHMCOK COAEPKUT TOJBKO OIMOPHBIE 4acTOThl. M3mepurens
MOJKET TOJILKO JOIOJHSATE €ro cBoMMHu 4actoraMu. Co3maHue HOBOM YaCTOTHI
MPOU3BOJAUTCS C MOMOIIBIO PEIAKTUPOBAHHUS CYILIECTBYIOIICH.

BriOepute penakTHpyeMyl0 4YacTOTy B CIHCKE KHOMKAMH «/Py, «\1/»,
3aTeM HaXXMUTE «HacToTay.

PepaktupoBaHue 4acToThl

Penaxupyeman
-
| vacora

}110 D‘B 00256 KI'y

3KaueHvie ypoBHs 21
Ha pegaKTMpyeMoii yacTore

B mosBHBIIEMCS OKHE, HCIONB3YsS KHOMKH «€&» U «2», MOXKHO
TMepeMeIaThes Mo paspaaaM M U3MEHSTh UX C IOMOIIBI0 KHOMOK «N», «My.

31



[Tocne Haxarus KHONKH «Jl00aBMTB» YCTaHOBJIEHHAs dacToTa OyJeT
no0aBiieHa B CITHCOK.

Eciu B crniucke MNPUCYTCTBYIOT Y9aCTOTBHI OTJIHYHBIC OT OIIOPHBLIX, TO HX
MOJXHO YOAJIUTh C TOMOIIBIO KHOIIKH «YZIaJII/ITb».

Bo3Bpar k u3MepuTebHOMY SKpaHy Npou3BOAUTCS KHOMKON «ESCy.

AHAJIM3ATOP ITOTOKA E1

PexxuM mpenHasHadeH I KOHTPOJISI M TMarHOCTHKU OCHOBHBIX IU(POBBIX
KaHAJIOB U CTPYKTYpbl NepBUYHOrO IudpoBoro motoka El (pexomenmanms
G.704 ITU-T) , a Takxe s ipoBepku popmel curnana 1mudposoro motoka El
Ha cooTBeTCcTBHE «Macke» (pexomenaarus G.703 ITU-T).

Breibepure mnynkr «llotrok El» rTmaBHOro weHto mnpubopa u janee
«AHanu3aTtop NoToKa». JKpaH NprudOopa MpUMET CIAETYIOINUNA BUA;

CTPOKa WHAWKaLWMK aBapuii BPEMSA U3MEepeHUa
LOS
<

YpoeeHb - 76 nb 0:01:17 ®
Yacrora 0y

CODE 0 0.00e + 00

BIT 0 0.00e + 00

FAS 0 0.0? e+00 $

= - T / ) | Lt s = e FOE L i

[.C6poc || Henpepuisro | [TTEHEpaTop |
/
Y1CNo OWKBOK koadppuumeHT owmnbok
C IIOMOIIIBIO (1)YHKI_[I/II/I «aBTOYCHJICHHC)» CHIHAJI Ha BXOJC npn6opa

aBTOMAaTHYECKH YCHJIMBAETCS 10 HEOOXOAWMOTO YPOBHS, NMPH KOTOPOM OyZeT
IPOUCXOUTh YCTOMUMBAsI CUHXPOHU3aLUs U paboTa mprudopa B IEIOM.

Ecnm curHan Ha BXOJE OTCYTCTBYET, TO B CTPOKE WHIMKALMHA ABAPUU
0TOOpa3UTCs COOTBETCTBYIOIINNA THI aBapuHu.

Ha3nauenue «ropsumx» KHOIMOK B JAHHOM peKUMe padOThI:
«F1» - 0OHyneHue pe3ybTaToOB TEKYIIEr0 U3MEPEHUS

«F2» - BpeMmsi aHanu3a BXOJIHOTO CcHUTHaja. Bo3MOXXHBIE 3HAYCHWS:
HernpepsiBHO / 10 ¢/ 100 ¢/ 1000 ¢

«F3» - nactpoiika koHurypauuu. Bo3MokHble 3HaUYEHUS : PUEMHUK /
reHepaTop
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IIpuemHas yacTb aHAJIM3ATOPA OTOKA

B mpomecce ananmm3a BXOJHOTO CHTHajda Ha DJKpaHe OToOpakaeTcs
cieayromias naHpopmarus:

«Ypoeenwvy - 3HaUCHUE YPOBHS CHTHAJIA HA BXOJE, Ab M TEKyIlee BpeMs
U3MEpEHUS

«Hacmomay - 3HaUueHNE YaCTOThHI CUTHAJIA HA BXoJIe, [ 11
Tunsl 3aUKCUPOBAHHBIX OIINOOK:

«CODE)» - xonoBbIe

«BIT) - outoBBIE

«FAS» - ommOKy IUKIIOBOW CUHXPOHU3AIUU
«MFAS)» - omtnOku CBEpXIIMKIOBON CUHXPOHU3ALNHI
«CRC4» - ommbku CRC

«E-bit» - E-bit ommoku

Tunsl 3aUKCUPOBAHHBIX aBAPUHU U COCTOSHUM:

«LOS» - noteps curHasna

«LOF» - noTepst UUKJIOBOW CUHXPOHU3AIUN

«LOM)» - otepsi CBEpXLMKIOBON CUHXPOHHU3ALINU

«RDI» - noTepsi UUKIOBOM CUHXPOHU3ALNH YAATEHHOTO MOYJIS
«MRDID - notepsi CBEpXIUMKIOBOW CUHXPOHU3ALNUH YIAIEHHOTO MOIYJIA
«AIS» - curHall UHAMKAIMKA aBAPUMHOTO COCTOSIHUS YIAJIEHHOTO MOTYJIS

2 l AHHBIC.

«DATA» - npocMOTp AaHHBIX B ONPEJICTCHHOM KaHaJe
«CAS» - mpOCMOTpP AAHHBIX CUTHAJIN3ALNN OIPEAEIECHHOTO KaHana

«FAS / NFAS» - iepexiiioueHre MeKly YeTHBIMU ¥ HEUETHBIMU KaJ[paMu
IMOTOKA

«R ¢ » - BXOoAHOE comnpoTtusieHue. Bo3moxknbie 3HaueHus: 120 Om nipu
OKOHEYHOM TOJKJIIOYEHUH K BBIXOy KOHTPOJUPYEMOTO TPAKTa HWJIU

> 5kOM mpu mapayuieIbHOM TOAKITIOYCHUH K KOHTPOIHPYEMOMY TPAKTY
(BBICOKOOMHOE TOJIKTIOUEHUE).

Hepenammaﬂ JacCTh aHA/IN3aTopa IMMOTOKAa

Pexum (kordurypanus) «I'eHepaTop» NO3BOJSET MEpeiaBaTh B JIHMHUIO
KOHTPOJIBHBIM TECTOBBIM curHail. [lociie cMHXpoHM3auuMu anmnaparypa uiu
npuemMHass 4actb BToporo mnpubopa J[enpta-IIPO+ (unm  apyroro
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aHAJIOTUYHOrO0 Tpubopa) Ha JadbHEM KOHIIE JOJKHBI TPUHSTH

caMblil TeCTOBBIM curHai. [Ipw »TOM, yuuThIBas MOJKIIOUYEHHUE MpUOOpAa,

TOT IKC

HEOOXOAMMO MPABWIHHO YCTAHOBUTH PEXKHM €T0 PabOThHI («TepMUHA WA

«TPAH3UTY).

Tun
Asapuu

Tun

Koadhd. Ouw.

Si 6ut

< CODE
< BbIKI.

<« LOS

4 1BCEK.

v

v

IlapameTpsl reHeEpaTopa;

«/lesuayus - NOACTPONKA BBIXOJHOW YaCTOThI T€HEPATOPA

«OuudKkw» - BKIITOUYEHUE / BBIKJIIOUEHUE OIIHOOK

«Tuny - ycTaHOBKa THNa OUIMOOK

«Aeapuuy - BKIIOUCHHE / BRIKIIOUCHUEC UMUTAIIMY aBapuid

«Tuny - YCTAaHOBKA THUIIA aBapHUHn

«Koaghgh. Our.» - ycranoBka He0OX0TUMOTO KOd(PuImeHTa ommoox

«Si 6umyy - ycTaHOBKa 3HaYeHUs Si — Ourta

«Sa4-Sa8» - ycraHOBKA 3HaYECHHUN JONOJHUTEIBHBIX 3aPE3EPBUPOBAHHBIX

our

«ABCD» - ycTaHOBKa OUT KaHAJIbHON CUTHAIU3AINHT

«x5x7x8» - ycraHoBKa cBOOOAHBIX OUT B 16-M BpeMEHHOM MHTEpBaJie

OO01ue HACTPOHKH aHAIM3ATOPA MOTOKA

[To xHomKe «/lomoJIHUTENBLHO» HacTpamBaeTcs oOmIas KOHPUTyparus

daHaJIn3aTopa I10TOKa.

Buumanue !
[Ipu mpoBeneHUM HM3MEPEHHUM C MOMOIIBIO JBYX MNPUOOPOB B
peXKUME «TEPMHUHA» OOLIMEe HACTPOUKH JIOJDKHBI  OBITh

OAMHAKOBBIMMU.



«Pestcum» - BBIOOp pexxrma paboThl («TEPMUHAIDY / «TPAH3UT)
«Cunxp. Tx» - BBIOOp TUIIA CHHXPOHU3AINU

«Ilomox» - BBIOOP CTPYKTYPhI IOTOKA

«CRC» - BKIIIOYCHHE / BHIKIIFOUCHHE KOHTPOJIBHON CyMMBI
«unennwlit KOO» - NEPEKIIFOYECHNUE TUIIA IMHENHOTO KOJIa

«Tecm. nocned.» - yCTaHOBKA TUIIA TECTOBOM MOCIEA0BATEILHOCTH
«Kanan Noyy - ycTaHOBKAa HOMEpa KaHalla

«baiim» - yCTaHOBKa 3HAYECHMI JAHHBIX KaHajla MpPHU MOJb30BATEIbCKON
TECTOBOM I1OCIIEA0BATEIBHOCTH

«/[nuna IICID) - yctanoBka 3Hauenuit aynnsl [ICIT
«Hneepcusny» - BKIIIOUEHUE / BBIKIIIOYEHUE HWHBEPCHUU JaHHBIX

«Ananuz noca» - BKIIOYEHNE/BBIKJIIOYEHHE aHalauM3a TECTOBOMU
MOCJICTIOBATEIPHOCTH. BEIKITIOUeHNEe HEOOXOIMMO TMPOU3BOJIUTH B CIydae
OKOHEYHOTO WJIM TapaUICIHbHOTO TIOJAKIIOYCHUS K KOHTPOJIUPYEMOMY
TpPaKTy ACUCTBYIOIICH CHCTEMBl Tepeaady JIaHHBIX MPU HEBO3MOXHOCTH
YCTAaHOBKM OJMHAKOBBIX OOIIMX HACTPOCK WM B Cjlydae IpueMa
«I10JB30BATEILCKOTO» THIIA TECTOBOM ITOCIEIOBATENLHOCTH. T€M CaMbIM
HCKJTFOYAeTCS BBIBOJI HAa OKpaH «OHUTOBBIX» OIIHOOK.

MACKA G. 703 nasa E1

Pexxum mpennasHaden ans mpoBepku (Gopmbl curHana notoka El Ha
cootBeTcTBHE pekoMmeHganuu G.703 ITU-T. [na sToro Ha wucciemyeMblid
CUTHAJI HaKJIaJIbIBA€TCSI COOTBETCTBYIOIIASI «MACKa.

Boitnure B mynkt «I[IOTOK El» rmaBHOro MeHI0 npubopa U BbIOEpUTE
«Macka G.703 mna El». Ilpu nHanuuuu Ha BXojze curHaina nmotoka El skpan
pUMET BU:

T1=13 He
T2 =256 He
T3 =27 He

™ T3
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Ecnu kakoii-to napameTp He coOoTBETCTBYET pexoMeHaauuu G.703, To oH
BBIJICISIETCS MUTAHUEM.

[Ipu oTcyTcTBUM cUrHaja Ha BX0j€ 00 3TOM BhIBOJIUTCA coodienue. [pu
NOSIBJICHUU CUTHala OOHOBJIEHHWE MPOUCXOIUT aBTOMATHYECKH. B ocTanmbHbIX
CIIyyasix JJisl 3aIycka u3MepeHuil He00X0IMMO HaXaTh KHONKY «OOHOBHTH).

CoxpaHeHure OCHMIUIOTPAMMBI OCYIIECTBIIAETCA KHONKON «IIaMATBY.

OCIHUJJIOT PA®

Pexxum mpennasHaueH st HAONIOAEHHMS HAa SKpaHe Mpuodbopa ¢GopMbl
CUTHAJIa U OIICHKHU €ro MapaMeTpoB.

Boiinute B myHkT «Ocmumiorpad» riaBHoro MeHwro npubopa. Ilpu
HaJU4YuU CHUTHaJla HAa BXOJE TOSBUTCS COOTBETCTBYIOIIAS  CHUTHAY
OCLWJIIOrpaMMa:

(=]

Y|| VYposewb || Asro |

| Macwra

KHOMKHM «€» U «=2» MepeMenialoT OCIIHIIOrpaMMy 10 TOPU30HTAIH.

B clIydac CCJIN «ropss4uc)» KHOIIKM HC aKTUBHBLI (COOTBGTCTBYIOH_II/IG UM
PCXKHUMBI HC BBI}ICJ'ICHBI), HaBUTI'allMOHHBIC KHOIIKH ((4\» u ((\1’)) nepeMeuiaroT
ocuJUIorpaMmy 110 BEPTHUKAJIH.

JI1st U3MEHEHUS 1IEHBI JIETICHUS 110 MIKaJle HANPSHKEHUN HAXMUTE KHOIIKY
«MacmTad Y» ¥ ¢ momompio KHOMOK «P», «\V» BeiOepere Hambosee
uH(OpPMATUBHOE 3HAUCHUE:
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MaciTaba TMOBTOPHO HAXMUTE KHOIKY

I[J'Iﬂ HN3MCHCHHUA BPCMCHHOI'O

«Macmrad Y»

U ¢ moMomplo KHOMOK «P», «N» BbiOepere Hambonee

nH()OPMATHUBHOE 3HAUCHUE:
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Mactwra6 X] |

I[J'Ii[ OTMCHBI aKTUBHOCTH PCIKHMA «KIOPAYHUX» KHOIIOK HAXKMUTC «OK»:

|||||||||||||||||

YpoBeHb

]
o e e oo

oy

il

“Macura6 Y] [__

g il i

ABTO

JIns n”3BMEHEHUsI YPOBHSI CUHXPOHU3AUNN HAXKMUTE KHONIKY «YPOBEHb» U

«M», «\», BEIOEpETE KenaeMoe 3HaUEHHE.

C IOMOIIIBIO KHOIIOK
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X||_ VYposews ||  Asro |

(=]

| Macwra

ABTOMaTMYeCcKasi TMOACTPOMKAa YCHJIEHHS, YPOBHS H BPEMEHHOIO
MaciTaba OCyImecTBIACTCS KHOTIKON « ABTOY.

JIOTIONTHUTENIbHAsT ~HACTPOMKA OCYIICCTBIISCTCS HaKaTHEM  KHOIIKH
«/loTmOJTHUTEIBHO»: BBIKIIIOYAETCS CETKa (BKJIFOYACTCS), MCHSETCSA THII
CUHXpOoHU3auK (1Mo (GPOHTY WIM MO crmaay) U BXomgHoe comportusienue (120
Om i > 5 kOm).

I[J'ISI COXpPaHCHUA OCHUIIJIOIPpAMMBbBI HAJKMUTEC KHOIIKY «IlamMsATB.

PEOJIEKTOMETP

PexxuM mpegHasHaueH )11 BU3YaJIbHOM MHAMKAIMA MECTa MOBPEKICHUS
Ka0essi, OIEHKH OJHOPOJHOCTH JIMHHWH, KadecTBa MY(TOBBIX COCIMHCHH,
MOMCKA  pPa30MTOCTH Tap MW ONPEACIICHHS  PacCTOSHHUS JI0  MecTa
HEOJTHOPOJHOCTH.

JIBa W30JHUPOBAHHBIX MPOBOJHHUKA PACIOJOKEHHBIX BOJIU3U JIPyr OT
apyra o0pa3yloT JHMHUI0O Tepefayd ¢ HEKOTOPBIM XapaKTEePUCTUYECKUM
conmpotuBieHueM (ummnenancom). Ecnu wuMnenaHc Be3de€ OJMHAKOB, TO
TECTOBBIA UMITYJILC TTPOXOJIUT MOJHOCTHIO. JIFOOBIE M3MEHEHUS XapaKTEPUCTUK
KabeJss WM HECOBIIaJICHUE UMIICIAHCOB BBI3BIBAIOT OTPAKEHUE YACTH IHEPTUH
uMIyabca. M3mepsisi BpeMsi, B Te€4eHHWE KOTOPOTrO MMIYJIbC JTOXOJIUT JO0 MecTa
OTPXKEHUS U BO3BpAIAETCs 0OpaTHO, MOXKHO PACCUUTATh PACCTOSHUE JI0 3TOTO
MecTa HEOJJHOPOHOCTH.

BaxkHy10 poJb MpU 3TOM UTPaeT CKOPOCTh PACIPOCTPAHEHUSI UMITYJIbCa B
ka0esne V. OHa 3aBUCHUT OT XapaKTEPUCTUK Kalessl U ONpeAesaeTcs C NOMOIIbIO
k03¢ punmenta ykopoueHus Ky.,= C/V, rae C- ckopocTs cBeTa B Bakyyme. Jlis
OoJbIIMHCTBA Mapok Kalened Kod(D(UIIMEHT YKOpOUYEHHMsS HaXOJIUTCS B
npenenax 1+3.

[Ipubop oToOpaxkaeT Ha SKpaHe KakK MEpeJaHHBIM, TaKk U OTPA’KEHHBIN
uMIyJbsc. THUIl MOBpEXACHUSI MOXKET OBITH ONPEIENIEH MO0 POpPME OTPAKEHHOTO
UMITyJIbCA:
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30HAMPYHOLLMIA MMNYNLC

O6peie (koHey kabens)
WINK BLICOKWMIA MMNEdaHc Uenu

\/

KopoTkoe 3amelikaHue /
WK HU3KMIA MMNEAAHC UEeNK

Hanmnyumme  pe3ynbTarbl  JOCTUTAlOTCA MPU  HENOCPEICTBEHHOM
NOJKJIIOYEHUH K mnape. JIuHug nepegaum «Kuia-3KkpaH» oOjagaeT OOoNbIINM
K03 (PUIIMEHTOM 3aTyXaHHUs U YPOBHEM ILIIyMOB.

HN3mepenne paccrossHus

B rinaBnom mento Boi6epute nyHKT «PEQJIEKTOMETP»:

. Paccrosxue oT Hayana
30HAUPYIOLLIWA UMNYILC 30HAWPYIOLWEro

/ KYDEOD uMnynsca Ao Kypcopa

i
| 14020 m
|
I
|
M\
I
1
|
!
I
|
1
|

[ Macwrab Y]|[ [Ouanason || K ykop. |

KHomkn «€» U «=2» HepeMenanT Kypcop Mo TOpu3oHTa . B cioyuae
€CIIU «TOpSYUE» KHOMKMA HE AaKTHUBHBI (COOTBETCTBYIOIIME UM PEXHMBI HE
BBIJICTICHBI ), HABMTALMOHHBIE KHONKH «M» u  «¥»  nepememaror
pedaexkTorpaMmy Mo BEPTUKAIH.

JIJis u3MepeHust pacCTOSIHUS JI0 MPEIO0IaraeMoro moBpexaeHus: Kadems
(medexTa) HABUTAIIMOHHBIMHM KHOTIKAMHU « €, «=>» MEPEMECTUTE U YCTAHOBHUTE
KypCOp Ha HA4aJI0 OTPaXEHHOI0 UMITyJbca. OT TOYHOCTH MO3ULMOHUPOBAHUS
3aBUCUT MOTpelIHOCTh u3MepeHusa. [lpu  HEOOXOOUMOCTH  PACTSIHUTE
MOJIYYCHHYIO peduIeKTOrpaMMy JI0 TOTyUYEeHUsT HamOoJiee YeTKONW KapTUHKU JUIs
HamOoJiee TOYHOrO TMO3UIIMOHUPOBAHUS Kypcopa (CM. HMKE YCTaHOBKA
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«Macmrad X»). [To uriciieHHOMY 3HaY€HHIO B IPABOM BEPXHEM YTIIy Ha SKpaHE
MOXXHO OIICHHTh PACCTOSIHME [I0 TMPEIIOoaraeMoro TIOBPEXACHUS KaOes

(medekra).

[lepen HauanoM W3MEPEHHN HEOOXOAUMO YCTAHOBUTH CIIEIYIONTNE
napamerpbl. HakaB kHonky «Jmamaszon», ¢ MoMOLIBIO KHOMOK «/N», «»
YCTAHOBUTE JJIMHY HECKOJIBKO OOJBIIYI0 PACCTOSHUS A0 MPEAroaraeMoro
nedeKTa WM 10 KOHIIA Kabes:

|
: 1002 m
l
|
il
l
|
I
|

% .2Kkm

[ Macwra6 X| [ Ananason | | K ykop. |

[IpuGop cam ycTaHaBIMBAaeT ONTHUMAJIBHYIO IIMPUHY HUMIIyJbca B
3aBHCHUMOCTH OT BbIOpaHHOro auama3oHa. OJHAKO HW3MEpPUTENb MOXKET
U3MEHATH ATOT MapaMeTp JUIsl ModydeHus: Oojiee 4eTKOW KapTUHKU. [l 3Toro
TMIOBTOPHO HAXKMUTE KHOMNKY «JMama3om» M ¢ MOMOLIBIO KHOMOK «/N», «\N/»
BbIOEpeTe HambOojee HHPOpPMATUBHOE 3HAaueHHWe. Ha MasbIx paccTOSIHUSX
ClleflyeT TMOJb30BaTbCsd KOPOTKMMH HMIyJbCaMM, a Ha OonpImIMX — Oonee
JUTMHHBIMH:

|

: 1002 m
l

|

il

l

|

I

|

%120 HC
[ Macwrab X| [ Awnynec | | K ykop. |

JI71s1 OTMEHBI aKTUBHOCTH PEKHMA «TOPSYUX» KHOMOK HaxkMHUTE «OK»»:
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1002 m

/\

|
[ MacwrabY]|[ [Ouanason || K ykop.

JUis u3MeHeHus pa3Mepa IO BEPTUKAIBHOM OCH HAXKMHUTE KHOIIKY
«MaecmTad Y» H c noMompro KHOHOK «M», «\N» BhiOepere Hambonee
UH(OPMATUBHOE 3HAUECHUE:

14002 m

42 ,.0p0b

[ MacwrabY|| [Oduanason || K yxop.

A,

Jlnst “3MEHEHHsT BPEMEHHOro MaciiTada TMOBTOPHO HAXMUTE KHOIKY
«MacmTab Y» m ¢ momomplo KHOmok «P», «V» BeiGepere HambGosee
uHpopmaTuBHOE 3HaYeHUE 1 «MacmrTad X»:

14020 m

$ 20wm

[ Macwrab X|| [Ouanason || K yxkop.

Fel
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KoppektHoe wu3MepeHHne paccTOsSIHUA MPOBOAUTCSA TOCIE  BBOJAA
korhdunmenta ykopouenus. Haxmure kHOnky «K ykop.» W ¢ TOMOIIBIO
KHOIOK «P», «\¥» ycTaHOBUTE jKenaeMoe 3HaueHHeE:

|
: 1002 m
|
|
WA
|
|
|
|
: ¥ 1,50
[ Macwra6 X|[  Ouanason || Kykop. |

Ecnu k03 GuIneHT yKopoueHUsT HEU3BECTEH, HO U3BECTHA JJIMHA KaOes,
YCTAaHOBUTE Kypcop Ha KoHell kabens. 3ateMm, u3MeHss KOdDPUIIMEHT
YKOPOYEHUSI BBICTABUTE PACCTOSHUE 10 Kypcopa paBHOE pealbHOM JJIMHE.
JlaHHBIN METOJ XOpOIIIo padoTaeT i Kabeseh 6e3 BCTaBOK.

JloToTHUTENbHASsT ~HACTPOMKA  OCYIIECTBISETCS HAKaTHEM  KHOTKHU
«/lonmoJHUTEIBLHOY:

Y= +0aob Ouan.= 50 m K ykop.= 1,500
X=32cm umnynbc= 16 Hc

1)
YcpegHeHue « 2 >
AHTULWIYM < BbIKN »
Twun Bxopa < oBbwun »
Nea kypcopa <« BbIKN » 3

B BepxHeill dactm SKpaHa BBIBOJUTCS WHGPOpMAIUI O TEKYIIUX
HacTpokax pedaeKTOMEeTpa, KOTOPBIE 3aJal0TCS C TIOMOIIBI0 «TOPSUHX))
KJIaBUII. B HW)KHEW 4acTH 3KpaHa BBIBOJSITCS JOTOJIHUTEIbHBIE HACTPOUKU:

«YcpeaHeHHe» - TO3BOJISICT M3MEHHUTh KOJMYECTBO ycpeaHeHuil. [lpu
YMEHBIICHUU 3TOr0 MapaMeTpa BpeMsl OTKIHMKA COKPAIIAETCA, HO BO3pPACTAaET
BIIMAHUE ITyMOB. [Ipu O0JIBIIOM YPOBHE IIIyMOB PEKOMEHIYETCS YCTAaHABINBATD
MAaKCHMAaJIbHYIO CTENIEHb YCPEIHEHUS.

«AHTHIIYM» - TIO3BOJISIET BKIIOYHTH (BBIKIIOYUTH) GUiabTp nomex. [Ipu
TOM MEJIKHE J1e(PEKThl MOTYT OBITh HE BU/IHBI.
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«Tunm BXxoma» - mo3BOJIAET paboTarh ¢ OOMIUM, pa3eIbHBIM WIH
ACCUMETPHUYHBIM BXOJOM. TpaJulIMOHHO HAanboJIee YacTO UCTIOIb3YETCS PEKUM
C OOIIINM BXOJIOM.

B pexume ¢ paznenbHbIM BX0AaM 30HAUPYIONINI UMIYJIbC IEPEAAETCS B
muHUIo Yepe3 pazbeM «BBIXOJl». OTpakeHHBIN CHTHAN MOCTyMaeT B MPUOOP
yepes pazbeMm «BXO/». Takoe NOAKIIOUEHNE MO3BOJIAET OLEHUTh NEPEXOTHOE
BIIMSHUE OJIHOW JIMHUU Ha JIPyTyr0. Takxke ATOT peXuM MoJie3eH sl TOUCKa
MECT MepenyThIBaHUs Uil kadens (pa3outoctu). UMmynsc pacnpocTpaHsercs
MO JIMHUU U JIOXOJUT J0 MECTA MEPEeMyThIBAHUS KUJI, KOTOPOE XapaKTePU3yeTCs
PE3KUM YBEJIIMUYCHHEM DJICKTPOMArHUTHOM CBSI3U MEXIy napamu. B pesynbraTe
Ha 3KpaHe pediekToMeTpa HabII0AaeTCs XapaKTepHBIM CUTHAMT:

MecTa ne penyTeiBaHWA XKUN

N
G 5 1 W ° H
= ().

B pexume ¢ accuMeTpUYHBIM BXOJIOM 30HAMPYIOIIMN UMITYJIBC I10JIA€TCS
OJIHOBPEMEHHO B JIBE JKWJIbI OJTHOM Maphl, a Ha dKpaHe OTOOpa)KaeTcs pasHHIlA
MEXKJ1y OTPAXKEHHBIMHM CUTHAJIAMU. TakoW Pex’uM ITO3BOJISET TOUHO ONPEACINTD
paccTOsIHUE O MECTa HAPYUIEHUS CUMMETPUU MHapbl (MOBPEKACHUS OJHOU U3
K mapsl). st paboThl UCTIONIB3YUTE OAHY W3 MPEICTABICHHBIX CXEM:

_TecTupyemasn nuHua _TecTupyemas nuHus

Ecnmm HeoOXomuMm peXuM CpaBHEHHUS KWI W3 pa3HbIX map (PpyHKIus
JIBYXKAaHATBHOTO  pedieKTOMeTpa), TO AaCCUMETPUYHBIA BXOJ  CIIETyeT
MOJKIIOYNTh K JBYM JKHJIaM W3 PasHBIX Map, Kak MOKa3aHO Ha PHCYHKE
(mpenmonaraeTcs, 4YTO OJ{HA U3 Map 3aBEIOMO MCIPaBHA):
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TecTUpyemas napa

Q| ()
° @
—_
manng

mng

@ commoputon

OTtoOpakaemasi Ha SKpaHE pa3HHIA OTPAKCHHBIX CUTHAJIOB ITO3BOJISICT
TOYHO OTPEJICTUTH PACCTOSTHHUE JI0 MECTA, TJIC Maphbl OTIMYAOTCS APYT OT JIpyTra.
[Tockonpky Ha DJKpaHe T[IOKa3aHa pa3HOCTh CHUTHAIOB, TO IO BHIY
pedaexkTorpaMMbl HENb3sl CYyJAWTh O XapaKTepe HEUCTIPABHOCTU (OOpBIB WU
KOPOTKOE 3aMbIKaHue). [[151 yTOUHEHUST UCTIONIb3YyWTE PeKUM OOIIEro BXo/a.

«/IBa Kypcopa» - TO3BOJISIET BKIIFOYUTH BTOPOM KypCop:

PaccTosHve Mexay Kypcopamu

HeakTueHbIA Kypcop AKTUBHBLIR Kypcop (MuraeT) /

/ /

: : / 14020 m

: l A =10058 m
I

| |

| |

] I

1 /\

i |

| |

| |

I I

| |

I I

I I

|  Macwrab X|| [duanasoH || K ykop.

DOTOT pEeXUM TIO3BOJIAET U3MEPSITh PACCTOSHHE MEXKIY KypcopaMu
(HEOIHOPOJAHOCTSIMU JIMHHUM). AKTHBHBIN Kypcop BblAeleH MUranneMm. KHonku
«€» U «» MepeMearoT aKTUBHBIA Kypcop Mo ropu3oHTanu. [lepekmodeHue
MEXKy Kypcopamu ocyliecTBiasieTcs KHOKo «OK».

((ABToyCI/IJIeHI/Ie» - BKIIFOYCHHUC TAHHOT'O PpCXKUMaA IMO3BOJIACT Ha6J'IIOI[aTB
MCJIKHC )Ie(l)eKTBI Ha 3HAYUTCIBHOM pPACCTOAHHUUN 0oJjiee OTUETIIHBO. OIIHaKO,
q)opMa OTPAKCHHBIX UMITYJIbCOB MOKCT OBITh MICKaKEHA.

«KaauOpoBouHble MeTKW» - JIaHHBI PEXKUM MNOpeAHA3ZHAYEH JIJId
MIPOBEICHUSI IOBEPKH (KAITMOPOBKU) PeIICKTOMETPA.

I[J'ISI COXpPAaHCHHUA pe(i)ﬂeKTOI‘paMMBI Ha>XMUTC KHOIIKY «IlamMsATBY.
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PE3YJIBTATHI UBMEPEHUI

JI1st mpocMoTpa pe3yabTaToB U3MepeHul HaxxmMuTe KHONKY « [ TAMSATD»:

NAMATb

Pabouee 3aTyxaHue 1
MepexogHoe BnusHue FEXT ]
MepexogHoe BnusaHue NEXT 1
BosepatHble notepu RL B ]

Accumetpus LB | E——
Lym ]
CnekTp curHana 1§

[Tepemerienne MeXay MyHKTAMH OCYIIECTBISCTCS KHOMKaMH «P» H
«\», BpIGOp — «OK». HanmpoTuB Kaxkmoro pexuMa I0Ka3aHa CTEleHb
3aITOJTHEHUS TTAMSITH.

IIpn Haxxatun kHONKHU «IIpocMOTp» Ha 3KpaH BBIBOIATCS COXpPAHEHHBIE
nanHele. IlepemernieHne MeXAy 3anMCAaHHBIMU JAaHHBIMU OCYLIECTBIISICTCS
KHOIKaMH «P» «\y.

Brixon u3 pexuma — kHonka «ESCy.
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CBA3b C IIK

[Ipubop ocHameHn wuHTepdeiicom uHPpakpacHO CBs3u. JlaHHBIN
uHTepdeic mnpeaHa3HayeH s Tepeavyd pe3ysbTaToB M3MEpPEHUU Ha
MIEPCOHANBHBIN KOMITBIOTEp, PAOOTAIOIMIMA O] YIPABICHUEM OIEPAIMOHHOM
cucremsl cemerictBa Windows (Windows 98, Windows Me, Windows 2000 v
Windows XP).

[Ipubop sBIsETCS YCTPOMCTBOM, COBMECTHUMBIM CO cTaHmapToMm Serial
IrDA (SIR). [ns opranuzamuu CBs3M mpubopa dyepe3 uHpaKpacHoe
coenuHeHne ¢ oObIYHBIM HacTodibHBIM [IK TpeOyetcst amantep uHbpakpacHO

%

CBSI3H .

VYceranoute Ha Bam IIK nporpammy «COMMUNICATE». [dns atoro
3aIyCTUTE HA BBHITIOJHEHUE (Pailsl «setup.exey», HaXOAAIMUNCS Ha KOMITaKT-/IUCKE
¢ jorotunoM «CBsi3Ipudop».

B nosiBuB1IEMCSA OKHE HAXXMUTE KHOIKY «YCTaHOBUTHY. Jlanee ciemxyure
yKa3aHUSIM ~ IporpaMMbl-ycTaHoBIIMKa. llocie  3aBepiieHuss — mpoiecca
yctaHoBKH B MeHIO «lIlyck» nomxkHa mosiBuThcs mamnka «Cszbllpubopy.
Otkpoiite 3Ty nanky u 3anyctute nporpammy « COMMUNICATE».

Oxno UK cBs3u npubopa HOIKHO HaXoAUThCs Ha paccrossHuu 10 — 20 cm ot
UK ananrtepa. Beibepute B rimaBHOM MeHIO pexxuM «CBsi3b ¢ [TK».

HaxxaB Ha kHomky «OKy», mepeBeaute mnpuOOp B COCTOSHHE OXKUJAHUS
YIPaBISIONIMX MOCBUIOK CO CTOPOHBI KoMmmbloTepa. Ha skpanHe oToOpa3uThes
coobuienue : «CBA3b c ITK».

Yepes nexotopoe BpeMs (00brgyHO He Oomnee 20 cexkyHnna) Ha skpane [IK
(psamoM ¢ yacamMH Ha TAHENH 3aJ]a4) JIOJDKEH IMOSBUTHCS SIPJIBIK C HAa3BaHUEM
npubopa. eranproe ommcanue padbotel ¢ mporpammort « COMMUNICATE
HaxoauTcs B pasfaene «CrpaBKka» TIIABHOTO MEHIO MPOTPAMMBI.

[Ipu oTCyTCTBUU CBS3U C NPUOOPOM IMOMBITAWTECh YCTAaHOBUTH CBS3b
Bamrero 1K ¢ mo6biM ucnpaBubiMm MK ycTpoiicTBOM (IpyruM KOMITBIOTEPOM
WM MOOMIBHBIM TelleoHOM). Ecim co3maTh coenMHEHHE HE YHIaeTcs, TO
IIPOBEPHTE MPABUIBHOCTh YCTAaHOBKM JApauBepa axantepa MK cBs3u wim
nonpoOyWTe 3aMEHUTH aAanTep.

Ecnu He ypaeTrcs yCcTaHOBHUTH CBSI3b TOJBKO C JIaHHBIM MPUOOPOM, WIIH
CBSI3b SIBJSIETCS HEYCTOMYMBOM, MOMPOOYHTE YMEHBIIUTh MaKCUMaJIbHYIO
CKOpocTh coefauHeHus. OOBIYHO HACTPOMKU MAKCUMAJIBHOM  CKOPOCTH
HaXOJISITCS B CBOMCTBax AparBepa aganrepa UK cBs3u.

Buumanmue !
st ynobctBa pabotel, B pexkume cBsizu ¢ [IK mpubop He
BBIKJTIOUAETCS TIPH ITTUTEIIHHOM OTCYTCTBUHM HAKATHSI KHOTIOK.

* amanTep HHQPAKPACHOMN CBA3M B KOMIUIEKT IOCTABKM MPHOOPA HE BXOJUT H MOKET OBITH IPHOOPETEH
JOTIOJTHATEIBHO.

46



YKA3AHUA 11O ITOBEPKE (KAJIMBPOBKE)

Jlnst mpubopa yCcTaHABIMBAETCS MEKIOBEPOUHBINA (MEKKATHMOPOBOYHBIN)
uHTepBal ABa roja. IIpoBepka (kanmuOpoBKa) MPOUBBOAMUTCS TaKKe IOCIHE
MIPOBEJICHUSI PEMOHTA.

CpencrBa noBepku (KaJaudpoBKH)

Jlis mpoBeneHus: MoBepku (KanuOpOBKM) CIEAYET MPUMEHATHh CpPEJCTBa
U3MEPEHHI U BCIIOMOraTelIbHOe 000pYyI0BaHHE, IEPEUNCIICHHbIE B TA0IHIIE.

IlepeueHb KOHTPOJIBHO-U3MEPUTEIBHON anapaTypbl U BCIIOMOTaTEIbHOTO
000py10BaHUs MPUMEHSIEMBIX TPU MOBEpKe (KaTMOPOBKE)

Koi- OCHOBHBIE TEXHUYECKHE
Haumenosanue Tun
BO XapaKTEPUCTHKHU
N3meputensHBIit Hwnamazon wactor 10 xkI'p— 100
I'4-158 1
TEHEPATOp MIn.
B3-59
158105 Huamazon 20 I'm— 20 MI'n
Bowruerp B3-63 b 10.01B...100B
Yactotomep JuanazoH n3MepseMbIX 4acTOT

Y3-64 1 0,1 ... 300 MI'm 1 ocHOBHOM

3JIEKTPOHHO-CUCTHBIN )
p norpemsocTsio 10°f

Pezucropsl C2-14 5
60 Om + 0,5% 0,25
Habop arrentoaropos
90 nb
Ocuunnorpad [Tonoca mpomyckaHus CUTHaia 0
YHUBEPCAJIbHbIN C1-99 1 100 MI'u

[Tpumeuanue: IIpu npoBeeHUN MOBEPKH (KaTMOPOBKH) MOTYT OBITh HCIIOJIb30BaHbI
JpyTre 00pa3LoBbIe CPEICTBA U3MEPEHUN C COOTBETCTBYIOIIMMHU METPOJIOTHUECKUMHU
xapaktepuctukamu. CpeacTBa U3MEpEeHUH J0KHBI ObITh TOATOTOBJIEHBI K padoTe B
COOTBETCTBUU C IKCITYyaTAlIMOHHON JOKYMEHTALUEH.

YcaoBus noBepku (KaauOpPOBKH)

e TeMmeparypa oKpyxkaromero sozayxa 20+ 2°C.
® OTHOCHUTEJIbHAS BIAXKHOCTh BO3yXa 65+ 15 %.

e armocepHOe TaBICHUE 84-106,7 xlla.
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HPOBEJAEHHUE ITOBEPKU (KAJIMBPOBKH)

BHemiHui ocMOTp

BHemHu 0oCcMOTp COCTOMT W3 TPOBEPKU OTCYTCTBUSI MEXAHUYECKUX
MOBPEXKICHUN, JTAKOKPACOYHBIX MOKPBITUNA, HAJWYWSI U YETKOCTU MapKUPOBKH,
COCTOSIHUSI U3MEPUTEIBHBIX ITPOBOJIOB.

Buaumanue ! [lepen npoBenennem
MOBEPKHU (KaTuOpOBKH) HEOOXOIUMO
MOJIHOCTBIO 3aPSIIUTh AKKYMYJISITOPBI.

OnpenesieHue NapaMeTPoB BHIXOAHOI0 CHTHAJIA TeHepaTopa

W3mepenust mpou3BOAATCS TOOYEPENHO JUIsi BCEX OMOPHBIX YacTOT B
pEXKUME Y3KOIOJIOCHOTO U3MEPEHUS YPOBHSI.

Jlnst u3MepeHusi ypoBHsS CHUrHajga TE€HepaTopa MOAKIOYUTE K BBIXOIY
npubopa Harpy304Hblid pe3uctop conpoTusieHruemM 120 Om (mocrnenoBaTeabHO

nBa pesucropa 60 Om):
ol ®
L

BbIXOO BXoa

@ ceRzbApuGop
o

Wcnonb3yiiTe BOABTMETP U1l U3MEPEHUSI YPOBHSI CUTHAJIa Ha JIFOOOM U3
wied Harpy3kd. (O0si3aTesibHO NMpUMeHeHMe AenuTessi Hanpsaxenus /IH,
BXOASIEr0 B KOMIUIEKT BOJBTMeTpPa). YpPOBEHb IUIEY JIOJDKEH OBbITh
OJIMHAKOBBIM M PaBHBIM MOJIOBUHE BBIXOAHOTO ypoBH4: 0,97 + 0,06 B.
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JIns w3MepeHusl 4acTOThl CUTHalIa TeHEepaTopa MOJAalTe CUTHAl € BBIXOJA
reHeparopa nmpubopa Ha BXoJ yacToroMepa (Bxoj gactotomepa 1:10):

60 Om
©
60 Om
/
o I o}
©
D L ] ] L] O L ]
BBXO BXOA
5 (11: canRILNpuGop o

N3mepenusa mnpousBogsarcs misg yactor 16384.00 kI'm u 32.00 xI'm B
pPeXKHME Y3KOIOJIOCHOTO M3MEpeHUsl ypoBHS. [loyueHHbIe 3HAUYEHUS JOJIKHBI
COOTBETCTBOBATh 3asBJICHHBIM B pa3lielie TEXHUYECKHE XapaKTECPUCTUKH
HACTOSIIIIET0 PyKOBOJCTBA.

Omnpenenenue NOrpeIHOCTH U3MEPEHUA YPOBHS HYJIs

[TonkmouuTe ¢ MOMOIIBI0 U3MEPHUTEIHHBIX MPOBOJIOB BBIXOJ T€HEpaTopa
npubopa K BX0Jly IPUEMHHKA, T.€. TPUOOp OyJeT paboTaTh «caM Ha ceOs.
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BhIXOA, BXO[

@ ceAzbnpubiop

N3mepenns npou3BOIATCS I BCEX OMOPHBIX YACTOT OCHOBHOTO CIIMCKA
B PEXKUME Y3KOIOJIOCHOTO U3MEPEHUS YPOBHSI.

[Tokazanuss npubopa nomxHel ObiTh 0 = 1 nb. Ilpu oTknoHEHUH OT
yKa3aHHOW BEJIUYMHBI HEOOXOJMMO BOWTH B TEXHOJOTHMYECKOE MEHIO H
BBITIOJTHUTh HACTPOMKY HYJId MNPUEMHUKA. 3aTeéM  HE0OXOJUMO IOBTOPHO
u3MepuTh yposeHs 0 1b.

OnpenesieHue MOrpPeIHOCTH U3MEPEHUs] YPOBHS CUTHAJIA B pesKMMe
Y3KOIO0JO0CHOT0 U3MEpPEeHUsl YPOBHS

N3mepenus npooasTces st yactoT 16384 k' u 32 kI 1.

e Ortkimrounte Kabeab OT BbIXOJa MpUOOpa JJis HCKIOUEHUs] HABOJOK Ha
IIPUEMHBIN BXO/I.

e [lopaiite c Beixoaa reneparopa ['4-158 curnan va Bxoq npudopa.
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r4-158

BXoQ

@: cesssnpuiop
)

e Boiiaute B NOYHKT «Y3Kasg IMOJOCa» MEHIO «YacTOTHbIE H3MEPEHUS».
Y cTaHOBUTE 4aCTOTY F€HEpaTOpa paBHOM BBICTABIEHHOW YaCTOTE MpUOOpa.

e I3mensis ypoBeHb curHaiia reHeparopa [4-158, nobGeitech mnokazaHmii
noBepsiemoro npudopa 0 ab.

[InaBHOM moJCTpOKOW ypoBHs reHepaTopa 1'4-158 BeicTaBbTE 3HAUEHHE
0 nb Ha wuHAOUKaTOpe MOBEPSEMOro MpuOOpa MpPU HYJIEBOM 3aTyXaHHUH
reHepartopa ['4-158.

e Jlanee HEOOXOAMMO AOMOJHUTENIBHO OCIAa0UTh CUTHAJI TEHEPATOPA Ha
- 10, -20, -30, -40, -50, -60, -70, -80, -90, -100 nb.
[Tokazanust ”HANKATOPA MOBEPSEMOT0 TPUOOPA TOTKHBI OBITh TAKUMHU KE.

OTKIIOHEHHE OT YKa3aHHBIX BEIWYUH OINPENENsieT MOTPEIIHOCTh
U3MEPEHUs, KOTOpass He JOJDKHAa TPEBBIIIATh YyKa3aHHYIO B pazjele
TEXHUYECKUE XapaKTEPUCTUKU HACTOSAIIETO PYKOBOJICTRA.

Omnpenenenue ypoBHS COOCTBEHHBIX IIIYMOB

OTkirounTe HM3MEPUTENBbHBIE MPOBOAA OT BBIXOAA IE€HEpaTopa W BXoAa
npuemHuka. [lokazanus npudopa B pexuMe U3MEPEHHs YPOBHS JOJKHBI OBITh:

He 6osee —100 nb mst wactoT 16384 k't 1 32 k['11 B y3KOTIOJIOCHOM peXUME.
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HN3mepeHue napaMeTpoB CUTHAJIA FEHEPATOPA TECTOBbIX
MoCJIeA0BATEJILHOCTEH

Bribepere myHkT «[lotoxk El» rmaBHOro wmeHto mnpubopa wu mainee
«AHanu3aTop MOTOKay.

[To kHOMKE «/lOTIOIHUTENBHOY» YCTAHOBUTE:

TUIl TIOTOKAa — HECTPYKTYPHUPOBAHHBIN, JIMHEWHBIM KO - AMI, Tum tectoBoii
IIOCJIEOBATENBHOCTH — Bce «1». Bce ocranpHble mapameTpsl — 3HAYEHUS IO
YMOJIYaHUIO.

[ToaxmtounTe K BBIXOMY MPUOOpa HATPy309HBIA PE3UCTOP COMPOTHBICHHEM
120 Om (mocnenoBatenbHO ABa pe3uctopa 60 Om):

60 Om l
ocuymnnorpad
60 Om I

=@ Q-

BhIXOA, BXOA

@ censsnpubop

Ucnonb3yiite ocumsuiorpad s u3MepeHusi CUrHajia Ha pesuctope. Ha
’KpaHe ocuuiuiorpada JojKHA HAOIIOAAThCS OCHMIIOrpamMMa, MoKa3aHHas Ha
PHUCYHKE:
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[IpoBeauTe M3MepeHUsT aMIUIUTYAbl CUTHalIa A, JJIUTEIbHOCTH HWMITYJIHCOB
TH, ITUTENBHOCTU (PpOHTA T, NTUTEITHHOCTHU CIaja TC.

[Tokazanust ocimmiorpada MOKHBI OBITh: JUIMTEIBHOCTH WUMITYJIBCOB TH:
244 + 30 He, nuTenbHOCTh PpoHTa: T  He 6osee 80 HC, IUTENHHOCTH CIajIa:
tc He 6ornee 80 HC, ammuuTyaa curHana A: 3 + 0,3 B.

Onpenenenue NOrpemIHOCTH YACTOTHI CJIeIOBAHNSI KAJTUOPOBOYHBIX METOK
pedJiekTomerpa

[TogkmrounTe K = BBIXOAY  IpuOOpa  HArpy304YHBIM  PE3UCTOP
conporuBieHueM 120 Om (mocnenoBarenbHo aBa pe3ucropa 60 Om) u nmompaiite
CUTHaJ Ha BxoJ yactoromepa YU3-34A:

60 Om

60 Om

Bbix0n Bxoq

(11: canRILNpuGop
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Brmtounte pexxum «PEDJIEKTOMETP» B rmaBHOM MeHIO mpubopa.
Haxxas KHOIIKY «JJOITOJTHUTEJIBHO», BKJIFOUUTE pPEXKUM

«KAJIMBPOBOYHBIE METKMW». 2TOT peXuM CIyXKUT IS HPOBEIACHUS
MOBEPKH (KaTuOpOBKH) pedaeKToMeTpa.

[IpoBenuTe M3MEpEeHHE YacCTOThI CJIEJOBAHHUS KaJTUOPOBOUHBIX METOK C
MOMOIIBIO0 YacToToMepa. YacToTa ciaeqoBaHUsS KaTUOPOBOYHBIX METOK JOJDKHA
coctaBiath 1024 + 0,5 xI'm.

Omnpenenenne NOrpenIHOCTH U3MEPEHUs PACCTOSIHUA PedieKTOMETPOM

OnpeneneHue MOTPEMIHOCTA HM3MEPEHHS] PACCTOSIHUSA MPOBOJUTCS C
MOMOIIBI0 BCTPOEHHOTO Kanubparopa.

[TogkmiounTe K BBIXOJAY  IpuOOpa  HArpy304YHBIM  PE3UCTOP
conporuBieHueM 120 Om (mocnenoBarenbHO aBa pe3uctopa 60 Om).

60 Om

©

60 Om

o o
o) I
"
Bbixog Bxof
@ caAsLpUGOp
o]

Bxmtounte pexum  «PEDOJIEKTOMETP» B rimaBHOM MeHI0 mpubopa.
Haxxas KHOIIKY «JOITOJIHUTEJIBHOY, BKJIIOUNTE pexuM
«KAJIMBPOBOYHBIE METKW».

BHyTpeHHee CXEeMOTEXHHYECKOE MOCTpOoeHHEe Mpubdopa B ITOM PEXKHUME
obecrieunBaeT mepenadyy KaauOpPOBOYHBIX METOK C BBIXOJA peQIeKTOMETpa Ha

54



€ro BXOJ. OTH METKH 0T06pa>KaIOTC$I Ha 3KpaHC U ABJIAIOTCA 3TAaJIOHHBIMH
PaCCTOAHUAMU, IIPUBCACHHBIMU B Ta6J'II/IHC:

MeTku 1-2 1-3 1-4
OTaJIOHHOE PacCTOSHUE, M 48,8 97,7 146,5
IIpenen norpemnoctu no TY,m +0,2 +0,2 +0,2

B nmannOM pexxume auana3oH pacCTOSHUM IO YMOJYaHUIO paBeH | kM.

paccTosaHue mexay

n3MepuTenbHbIE KYpcopb!
P YPoop Kypcopamu

/ \\

\
: 1 > 3 4 48,8 m
$ 2m
| Macwrab X | | Kykop. |

C momompio «ropstanx» KHOMOK «F3» u «F1» yctanoBute K03 GUIUeHT
ykopouenust 1,50 (mo ymonyanuto) u macmrad mo ocu X (paspeuieHue) 2 m.

HaBUrarmoHHBIMH KHOIIKAMHU «€» U «=2» YCTaHOBUTE HYJIEBOH Kypcop Ha
nepeceyeHny LEeHTpa (HpOoHTa MEepBOM METKH (YCTAaHOBJIEH MO YMOJYAHUIO),
U3MEPUTEIBHBIM KypCOp COBMECTHTE C LIEHTPOM CIajJa MEPBOA METKHU
(nepexmroueHre KypcopoB — kHomka «OKy»). CHumute moka3zaHus
paccTosiHUS MexX 1y Kypcopamu (rpada 1-2 B BbIIENPUBEACHHONW TAOIHIIE).
YcraHoBUTE HYJIEBOM KypcOp Ha MEpPECEYeHHMM LIEHTpa (pOoHTa NEPBOM
METKH, U3MEPUTEIbHBIN KypCOp COBMECTHUTE C LIEHTPOM (PPOHTA BTOPON METKH.
CHHUMUTE TIOKa3aHUsI PaCCTOSIHUS MEXKTy Kypcopamu (Tpada 1-3 B Tabmuie ).

YcranoBuTe HyJEBOM Kypcop Ha TEpPECEUYCHHH IeHTpa (pOHTa TEPBOM
METKHU, U3MEPUTEIbHBIA KypCOp COBMECTUTE C LIEHTPOM Caja BTOPOW METKH.
CHUMUTE TTOKa3aHUsI paCCTOSIHUS MEXKTy Kypcopamu (Tpada 1-4 B Tabnuie).

Breruucnure pazHOCTH MEXIY OJTAJOHHBIMH PACCTOSHHUSAMHU (Tabnuia) |
VU3MEPECHHBIMU.
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[TonydeHHBIC Pa3HOCTH HE JIOJDKHBI IMPEBBINIATH IMPEISTOB MOTPEITHOCTEH,
yKa3aHHBIX B TaOJIHIIE.

Ycranoute MacmTad 1mo ocu X (paspemnieHue) 38 cw.
[ToBTOpHTE IPUBEACHHYIO BHIIIIC MPOIICAYPY IS TAHHOTO Pa3peIIcHUS.

[Tony4yeHHBIE pA3HOCTH MEXKAY ITATOHHBIMU PACCTOSHUSMHU U U3MEPEHHBIMU HE
JOJIKHBI TIPEBBIIATH MPE/ETIOB MOTPEITHOCTEH, YKa3aHHBIX B TaOIHIIE.

IIpoBepka nepekpbiBaeMoro 3aryxanus pegJiexromerpa

B pexume «PEQJIEKTOMETP», naxxaB knonky «IOITOJIHUTEJIBHO»,
YCTaHOBUTE TUII BXoJa «Pa3ienbHbIN.
C nomompto «ropstuein» KHONku «F2» ycraHoBuUTE nuana3zoH 1 KM, IIMPHUHY
UMITYJIbCa 4 MKC, K AHTHIILYM»- BKJI, «Y CpETHEHHEY - 4.

[Tomaiite curHan ¢ Beixoja pedekToMeTpa Ha BXO/:

BhIXOA, BXO[

@ ceAzbnpubiop

Yb6eaurech B HAIMYMU UMITYJIbCAa HA SKpaHe Mpuodopa.

C momorpio Habopa aTTeHraTOpoB ociiadbTe curHait Ha 90 nb, cormacHo
MIPUBEINECHHON CXEME:
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aTTeHaTop—
90 gb

—L

Buixon Bxo0

@ ceasLnpubop

JInst MCKJIIOYEHUsT HABOJOK Ha BXOJ MNpubopa 00s3aTeIbHO 3aMKHHTE
HEMOKIIOYEHHOE TUIEYO BX0/1a PEPIIEKTOMETPA HA «3EMITION.

(ITpu TakOM «aCMMMETPUYHOM)» TOJAKIIOYEHUH aTTEHI0ATOpa 3aTyXaHue
90 b coorBercTByeT 3aryxaHnro B 96 b 1NpH  «CHUMMETPUYHOM»
MTOJKJTFOYCHHH ).

VYcranoute ycuiienue curnana 90 nb (knonka «Macitad Y»).

Pesynbrar mpoBepkM CUMTACTCS YAOBICTBOPUTEIBHBIM, €CIIM Ha DJKpaHe
nprubopa MOKHO BU3YaTbHO HAOIIOATh OCIA0ICHHBIA 30HIUPYIOIIHA UMITYJIhC.

TPAHCIIOPTUPOBKA U XPAHEHHUE

TpancnopTupoBanre MNPUOOPOB TPOU3ZBOJUTCA B YHNAKOBAHHOM BHUJIE
KEJIE3HOOPOKHBIM MJIM aBTOMOOUIILHBIM TPAHCIIOPTOM B KPBITHIX BaroHax WM
3aKpBITBIX ABTOMAIIMHAX B COOTBETCTBUH C MPAaBUJIAMH MEPEBO3KU TI'PY30B,
JEUCTBYIOIIMX HA JAHHOM BHJIE TPAHCIIOPTA.

[lepen nauTENHLHONW TPAHCIOPTUPOBKOM, BO H30EKAHUE TOBPEKICHUS,
aKKyMYJISITOPBI CIIETyeT U3BJIEKaTh U3 0aTapeitHOro OTCeKa.

B nomenieHusix s XpaHEHUsT HE JIOJDKHO OBITh MbLIM, MAPOB KUCIOT U
LIEJI0OYEH, arpeCCUBHBIX Ta30B M APYTMX BPEIHBIX NPUMECEH, BBI3BIBAIOIINX
KOPPO3HIO.

CBEAEHMUS O COAEP KAHUUN APAI'OLHEHHBIX
METAJIJIOB

JIparoneHHbIX METAIIJIOB IPHOOP HE COACPIKHT.

57



TAPAHTUMHBIE OBSA3ATEJIBCTBA

3aBOA-U3rOTOBUTENL TapaHTUPYET paboOTOCMOCOOHOCTh mpubopa Tmpu
COOIO/ICHNN YCJIOBUHM DKCIUTyaTallil, XpPaHEGHUS W TPAHCIIOPTHUPOBAHWSI,
yKa3aHHBIX B HACTOSIIEM TCEXHHYECKOM OIMCAaHWU. [ apaHTUWHBIA CPOK
DKCITyaTauu - 12 MecsIeB ¢ MOMEHTa IpoJaku prbdopa. ['apaHTUHHBIN CpOK
HE PaCIPOCTPAHSICTCS Ha aKKYMYJISITOPBI TUTAHUS B 3aPSITHOE YCTPOMCTBO.

B cnywae Beixoma mpubopa ©3 CTpOsT HEOOXOAMMO COCTAaBUTH
CONPOBOAMUTENIBHOE MHCbMO C YyKa3aHUEM HEHUCNIPABHOCTH, MOAPOOHOTrO
oOpaTHOro ajpeca W KOHTakTHbIX TenedonoB. [IpubGop BmecTe ¢ MUCEMOM
BBICBUTACTCS IPEANPUSTUIO-U3TOTOBUTEIO

CBUIETEJIBCTBO O ITPUEMKE

N3mepurens napameTpoB kabenbHbIX TuHUM Jlenbra-I1PO + 3aBoackoi

No COOTBCTCTBYCT TCXHUUCCKUM YCJIIOBUSM U IPU3HAH I'OAHBIM

K 3KCILTyaTalluu.

[IpencraBurens 3aBoaa
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HPUJIOKEHUE

ANSI MASKS

Table B.1 Voice service.

Frequency | Hz 200 | 300 400 600 1,020 | 2,000 | 2800 |3,000 | 3400
Noise dBm max | -84.80 | -84.80 | -84.80 | -84.80 | -84.80 | -84.80 | -84.80 | -84.80 | -84.80
RetLoss | dBmax | - 600 |-650 |-700 |-900 |-9.00 [-900 |[-900 |-
InsLoss | dBmin | - 1000 | -11.50 | -14.00 | 2000 | 2350 | -2450 |- -

LCL dBmax | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00
NEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00
FEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00
Table B.2 Modem 56 Mbps.

Frequency | Hz 200 300 400 600 1,020 | 2,000 |2800 |3,000 | 3,400
Noise dBm max | -84.80 | -84.80 | -84.80 | -84.80 | -84.80 | -84.80 | -84.80 | -84.80 | -84.80
RetLoss | dBmax | - -6.00 -6.50 -7.00 -9.00 -9.00 -9.00 -9.00 -
Ins.loss | dBmin | - -5.50 -6.00 -7.00 -10.00 | -12.00 | -1250 |- -
LCL dBmax | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00
NEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00
FEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00
Table B.3 ISDN.

Frequency | kHz 1 5 10 20 30 40 45 50 50
Noise dBm max | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | - -
RetLoss | dBmax | -2.40 | -5.00 | -820 | -12.00 | -15.00 |-15.00 | -15.00 |- -
Ins.loss | dBmin | -24.90 | -25.20 | -26.00 | -29.20 | -32.00 | -33.00 | -34.00 | - -

LCL dB max | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | - -
NEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | - -
FEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 |- -
Table B.4 HDSL One pair.

Frequency | kHz 5 10 20 40 100 150 200 300 402
Noise dBm max | -70.80 | -70.80 | -70.80 | -70.80 | -70.80 | -70.80 | -70.80 | -70.80 |-
RetLoss | dBmax | 450 |-650 | -9.00 |-1350 |-14.00 |-14.00 |-1400 |-1350 |-
Ins.loss | dBmin | -13.40 | -14.00 | -17.00 | -20.60 | -22.00 | -24.00 | -27.00 | -3200 |-

LCL dB max | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -
NEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -
FEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -
Table B.5 HDSL Two pairs.

Frequency | kHz 5 10 20 40 100 150 200 245 245
Noise dBmmax | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | - -
RetLoss | dBmax | -450 | -650 | -9.00 |-13.50 | -14.00 | -14.00 | -14.00 |- -

Ins. loss dBmin | -1640 | -17.00 | 2070 | 2520 | -27.00 | 2950 | -31.50 |- -
LCL dB max | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 |- -
NEXT dB max | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 |- -
FEXT dB max | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 |- -
Table B.6 T1.

Frequency | kHz 102 | 200 300 400 500 750 900 1200 1400
Noise dBm max | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80
RetLoss | dBmax | -12.00 | -13.50 | -13.80 | -14.00 | -14.50 | -14.50 | -14.50 | -14.50 | -14.50
Ins.loss | dBmin | -12.00 | -14.00 | -16.00 | -19.60 | -22.00 | -24.20 | -28.20 | -30.60 | -32.30
LCL dB max | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00
NEXT dBmax | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00
FEXT dBmax | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00
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Table B.7 ADSL G.lite.

Frequency | kHz 20 40 100 150 200 300 400 450 500
Noise dBm max | -63.00 | -63.00 -63.00 -63.00 -53.00 -53.00 -53.00 -53.00 -53.00
Ret.Loss dBmax -6.50 -8.80 -11.80 -12.80 -13.50 -14.00 -14.00 -14.00 -14.00
Ins. loss dB min -36.00 | -44.00 -48.00 -52.00 -60.00 -68.30 -72.30 -76.20 -80.80
LCL dB max -40.00 | -40.00 -40.00 -40.00 -40.00 -40.00 -40.00 -40.00 -40.00
NEXT dB max -65.00 | -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00
FEXT dB max -65.00 | -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00
Table B.8 ADSL 2 Mbps.

Frequency | kHz 20 40 100 150 200 300 400 600 800
Noise dBm max | -63.00 | -63.00 -63.00 -63.00 -53.00 -53.00 -53.00 -53.00 -53.00
Ret.Loss dB max -6.50 -8.80 -11.80 -12.80 -13.50 -14.00 -14.00 -14.00 -14.00
Ins. loss dB min -23.50 | -28.60 -31.20 -33.65 -39.00 -44.50 -54.30 -63.10 -74.70
LCL dB max -40.00 | -40.00 -40.00 -40.00 -40.00 -40.00 -40.00 -40.00 -40.00
NEXT dB max -65.00 | -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00
FEXT dB max -65.00 | -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00
Table B.9 ADSL 6 Mbps.

Frequency | kHz 20 40 100 150 200 300 400 600 800
Noise dBm max | -63.00 | -63.00 -63.00 -63.00 -53.00 -53.00 -53.00 -53.00 -53.00
Ret.Loss dB max -6.50 | -8.80 -11.80 -12.80 -13.50 -14.00 -14.00 -14.00 -14.00
Ins. loss dB min -15.40 | -18.80 -21.20 -22.00 -25.50 -29.10 -35.40 -41.30 -48.90
LCL dB max -40.00 | -40.00 -40.00 -40.00 -40.00 -40.00 -40.00 -40.00 -40.00
NEXT dB max -65.00 | -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00
FEXT dB max -65.00 | -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00
Table B.10 SDSL.

Frequency | kHz 10 18 30 56 100 150 240 300 420
Noise dBm max | -68.00 | -68.00 -68.00 -68.00 -68.00 -68.00 -68.00 -68.00 -68.00
Ret.Loss dB max -6.50 | -9.00 -11.50 -14.50 -14.50 -14.00 -13.80 -13.50 -13.00
Ins. loss dB min -28.80 | -32.80 -38.60 -43.40 -47.17 -53.80 -59.00 -68.80 -78.60
LCL dB max -45.00 | -45.00 -45.00 -45.00 -40.00 -40.00 -40.00 -40.00 -40.00
NEXT dB max -65.00 | -65.00 -65.00 -60.00 -60.00 -60.00 -60.00 -60.00 -60.00
FEXT dB max -65.00 | -65.00 -65.00 -60.00 -60.00 -60.00 -60.00 -60.00 -60.00
Table B.11 SHDSL.

Frequency | kHz 10 18 30 56 100 150 240 300 420
Noise dBm max | -68.00 | -68.00 -68.00 -68.00 -68.00 -68.00 -68.00 -68.00 -68.00
Ret.Loss dB max -6.50 | -9.00 -11.50 -14.50 -14.50 -14.00 -13.80 -13.50 -13.00
Ins. loss dB min -30.50 | -34.70 -40.90 -46.00 -50.00 -57.10 -62.50 -73.00 -83.40
LCL dB max -45.00 | -45.00 -45.00 -45.00 -40.00 -40.00 -40.00 -40.00 -40.00
NEXT dB max -65.00 | -65.00 -65.00 -60.00 -60.00 -60.00 -60.00 -60.00 -60.00
FEXT dB max -65.00 | -65.00 -65.00 -60.00 -60.00 -60.00 -60.00 -60.00 -60.00

60




ETSI MASKS

Table B.12 Voice service.

Frequency | Hz 200 | 300 400 600 1,020 | 2,000 | 23800 | 3,000 | 3400
Noise dBm max | -84.30 | -84.30 | -84.30 | -84.30 | -84.30 | -84.30 | -84.30 | -84.30 | -84.30
RetLoss | dBmax | - 600 |-650 |-7.00 |-9.00 [-9.00 [-9.00 [-9.00 |-
Ins.loss | dBmin | - -10.00 | -11.50 | -14.00 | -20.00 | -23.50 | -24.50 | - -

LCL dBmax | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00
NEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00
FEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00
Table B.13 Modem 56 Kbps.

Frequency | Hz 200 | 300 400 600 1,020 | 2,000 | 23800 | 3,000 | 3400
Noise dBm max | -84.30 | -84.30 | -84.30 | -84.30 | -84.30 | -84.30 | -84.30 | -84.30 | -84.30
RetLoss | dBmax | - 600 | -650 | -7.00 | -9.00 [-9.00 [-9.00 [-9.00 |-
Ins.loss | dBmin | - 550 | -6.00 | -7.00 | -10.00 | -12.00 | -12.50 |- -

LCL dBmax | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00 | -45.00
NEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00
FEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00
Table B.14 ISDN.

Frequency | kHz 1 5 10 20 30 40 45 50 50
Noise dBm max | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | - -
RetLoss | dBmax | -2.00 | -5.00 | -7.50 | -10.50 | -13.40 | -14.00 | -14.00 | - -
Ins.loss | dBmin | -24.90 | -25.20 | -26.20 | -29.20 | -32.00 | -33.00 | -34.00 | - -

LCL dBmax | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | - -
NEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | - -
FEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | - -
Table B.15 HDSL One pair.

Frequency | kHz 5 10 20 40 100 150 200 300 402
Noise dBm max | -70.80 | -70.80 | -70.80 | -70.80 | -70.80 | -70.80 | -70.80 | -70.80 | -70.80
RetLoss | dBmax | -4.50 | -6.50 | -9.00 | -13.50 | -14.00 | -14.00 | -14.00 | -13.50 | -13.00
Ins.loss | dBmin | -13.40 | -14.00 | -17.00 | -20.60 | -22.00 | -24.00 | -27.00 | -32.00 | -35.00
LCL dBmax | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00
NEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00
FEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00
Table B.16 HDSL Two pairs.

Frequency | kHz 5 10 20 40 100 150 200 245 245
Noise dBm max | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -
RetLoss | dBmax | -4.50 | -6.50 | -9.00 | -13.50 | -14.00 | -14.00 | -14.00 | -14.00 | -
Ins.loss | dBmin | -16.40 | -17.00 | -20.70 | -25.20 | -27.00 | -29.50 | -31.50 | -34.20 | -
LCL dBmax | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -
NEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -
FEXT dBmax | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -
Table B.17 E1.

Frequency | kHz 102 | 200 400 600 800 1024 1250 1500 1750
Noise dBm max | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80 | -68.80
RetLoss | dBmax | -15.00 | -15.00 | -15.00 | -15.00 | -15.00 | -15.00 | -14.50 | -14.50 | -14.50
Ins.loss | dBmin | -10.50 | -14.00 | -17.00 | -19.00 | -22.00 | -25.00 | -27.50 | -30.00 | -32.00
LCL dBmax | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00
NEXT dBmax | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00
FEXT dBmax | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00
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Table B.18 ADSL G.lite.

Frequency | kHz 20 40 100 150 200 300 400 450 500
Noise dBm max | -63.00 | -63.00 -63.00 -63.00 -53.00 -53.00 -53.00 -53.00 -53.00
Ret.Loss dB max -6.50 | -8.80 -11.80 -12.80 -13.50 -14.00 -14.00 -14.00 -14.00
Ins. loss dB min -36.00 | -44.00 -48.00 -52.00 -60.00 -68.30 -72.30 -76.20 -80.80
LCL dB max -40.00 | -40.00 -40.00 -40.00 -40.00 -40.00 -40.00 -40.00 -40.00
NEXT dB max -65.00 | -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00
FEXT dB max -65.00 | -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00
Table B.19 ADSL 2 Mbps.

Frequency | kHz 20 40 100 150 200 300 400 600 800
Noise dBm max | -63.00 | -63.00 | -63.00 | -63.00 | -53.00 | -53.00 | -53.00 | -53.00 | -53.00
Ret.Loss dB max -6.50 -8.80 -11.80 | -12.80 | -13.50 | -14.00 | -14.00 | -14.00 | -14.00
Ins. loss dB min -23.50 | -28.60 | -31.20 | -33.65 | -39.00 | -44.50 | -54.30 | -63.10 | -74.70
LCL dB max -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00
NEXT dB max -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00
FEXT dB max -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00 | -65.00
Table B.20 ADSL 6 Mbps.

Frequency | kHz 20 40 100 150 200 300 400 600 800
Noise dBm max | -63.00 | -63.00 -63.00 -63.00 -53.00 -53.00 -53.00 -53.00 -53.00
Ret.Loss dB max -6.50 | -8.80 -11.80 -12.80 -13.50 -14.00 -14.00 -14.00 -14.00
Ins. loss dB min -12.00 | -14.70 -16.00 -17.25 -20.00 -22.80 -27.90 -32.40 -38.40
LCL dB max -40.00 | -40.00 -40.00 -40.00 -40.00 -40.00 -40.00 -40.00 -40.00
NEXT dB max -65.00 | -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00
FEXT dB max -65.00 | -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00 -65.00
Table B.21 SDSL.

Frequency | kHz 10 18 30 56 100 150 240 300 420
Noise dBm max | -68.00 | -68.00 -68.00 -68.00 -68.00 -68.00 -68.00 -68.00 -68.00
Ret.Loss dB max -6.50 | -9.00 -11.50 -14.50 -14.50 -14.00 -13.80 -13.50 -13.00
Ins. loss dB min -28.80 | -32.80 -38.60 -43.40 -47.17 -53.80 -59.00 -68.80 -78.60
LCL dB max -45.00 | -45.00 -45.00 -45.00 -40.00 -40.00 -40.00 -40.00 -40.00
NEXT dB max -65.00 | -65.00 -65.00 -60.00 -60.00 -60.00 -60.00 -60.00 -60.00
FEXT dB max -65.00 | -65.00 -65.00 -60.00 -60.00 -60.00 -60.00 -60.00 -60.00
Table B.22 SHDSL.

Frequency | kHz 10 18 30 56 100 150 240 300 420
Noise dBm max | -68.00 | -68.00 -68.00 -68.00 -68.00 -68.00 -68.00 -68.00 -68.00
Ret.Loss dB max -6.50 | -9.00 -11.50 -14.50 -14.50 -14.00 -13.80 -13.50 -13.00
Ins.Loss dB min -30.50 | -34.70 -40.90 -46.00 -50.00 -57.10 -62.50 -73.00 -83.40
LCL dB max -45.00 | -45.00 -45.00 -45.00 -40.00 -40.00 -40.00 -40.00 -40.00
NEXT dB max -65.00 | -65.00 -65.00 -60.00 -60.00 -60.00 -60.00 -60.00 -60.00
FEXT dB max -65.00 | -65.00 -65.00 -60.00 -60.00 -60.00 -60.00 -60.00 -60.00
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CBEJIEHMS O IEPBUYHOI MNOBEPKE (KAJIMUBPOBKE)

N3mepenne BHIX0IHOTO ypoBHs reHepatopa (B) Ha yacrote (k')

Yacrora JlanHpic
[Io TY dakTuyecku
16384 0,91-+1,03
8192 0,91-+1,03
4096 0,91+1,03
2048 0,91+1,03
1024 0,91+1,03
512 0,91+1,03
256 0,91+1,03
128 0,91+1,03
64 0,91+1,03
32 0,91+1,03

N3mepenune yacToThl curnaia reueparopa (k') va gacrore (kI'ir)

YacTtoTa ALLLIC
IIo TY dakTnuecku
16384 16375,80+16392,19
32 31,984+32,015

N3mepenue ypoBHs Hyns (1b) Ha wactore (KI'1)

YacroTa Jlannrre
[IoTY DaKTHYECKU
16384 -1+1
8192 -1+1
4096 -1+1
2048 -1+1
1024 -1+1
512 -1+1
256 -1+1
128 -1+1
64 -1+1
32 -1+1




H3mepenue ypoBHs curHana (n1b) B y3konosocHoM pexume Ha yactote (kI 1)

3HayeHue Mo TY 1638TaKTquCKH32

-10 -11+-9

-20 -21+-19
-30 -31+-29
-40 -41-+-39
-50 -52+-48
-60 -62+-58
-70 -72+-68
-80 -84+ -76
-90 94+ -86
-100 -104+-96

H3mepenne ypoBHs cOOCTBEHHBIX myMoB (11b) Ha wacTote (k')

JlanHbie
Hacrora [Io TY dakTuueckn
16384 e 6osee -100 n1b
32 e 6osee -100 n1b

I/I3MepeHHe IMapaMCTpoOB CUT'HAJIA TCHCPATOpPa TECCTOBBIX MOCJIEJOBATCILHOCTEH

rapamerp I[Io TY DakTUYECKU
aMIUTUTy A 3+03B
UMITYJIBC 244 + 30 HC
bpoHT He Oosee 80 He
criaj He Oouiee 80 HC

OTTHCK KAIMOPOBOYHOTO KJIehMa

Kanu6pomuk
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OmnpeneneHre 4acTOTHI ClIEIOBAHUS KATMOPOBOYHBIX METOK PeIeKTOMETPa

(k')
IIo TY daxTnyeckn
1023,5+1024,5
OrnpesenieHue MOTPeIIHOCTU U3MEPEHUSI PaCCTOSIHUS PEDISKTOMETPOM
MeTtku 1-2 1-3 1-4
DTaJOHHOE PaCCTOSIHUE, M 48,8 97,7 146,5
ITorpemnoctr mo TY, m +0,2 +0,2 +0,2
dakTHYeCKU

Onpenenenue NepeKpbIBAEMOro 3aTyXaHus pedaekroMmerpa

[IoTY

dakTuuecku

He meHee 96 n1b

Kanu6posuiuk

Jlara
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