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HA3HAYEHHE

N3mepurens apaMeTpoB kabenbHbIXx  JmHUK  Jlenbra-IIPO+

IIPEHA3HAYEH JUII M3MEpPEHUs B TIOJIEBBIX M CTALMOHAPHBIX YCIOBUSIX
napamMeTpoB CUMMETPUYHBIX KaOeliel CBS3U M MPOBEACHHUS aHAM3a CUTHAJIOB
Ha KOHTPOJBHBIX BBIXOJIaX 000pyA0BaHUS UG POBBIX CUCTEM TIEpEIayuu.

B cocraB [JlenpTa-ITPO+ BXOAUT UMIYJIbCHBIN pedeKToOMETp, KOTOPbIH

obecrieurBaeT BU3YaJIbHOE OIpe/IeIICHUE HEUCTIPABHOCTEN KaOesl U pacCTOSHUS
10 HUX.

AMHJ’II/ITVI[HO-‘IS.CTOTHBIC N3MCPCHUA:

pabouee 3aryxanue curnana (INSERTION LOSS);
nepexoaHoe BiusiHue Ha gainbHeM koHue (FEXT).
nepexoaHoe BnusHue Ha ommkaeM konie (NEXT).
3atyxanue acummerpur (LONGITUDINAL BALANCE);
Bo3BpartHble notepu (RETURN LOSS);

OLICHKA CKOPOCTHOI'O MMOTEHIMANA JINHUU;

mym (NOISE);

TectupoBanue 1mmdpoBoro nmoroka El:

KOHTPOJIb M JIMarHOCTHKA OCHOBHBIX IHU(POBBIX KaHAJIOB M CTPYKTYPHI
nepBuuHoro nudposoro noroka El (pexomennanus G.704 ITU-T):

® CUeT YyKcia OMKUOOK B CTPYKTYPUPOBAHHOM M HECTPYKTYPHUPOBAHHOM

MOTOKaX, BEIYUCIICHUE KOAI(DPUIIUEHTOB OIMIUOOK

e OOHapy>XEHHUE U UHAUKAIINIO aBAPUITHBIX COCTOSIHUM

e (opMHUpPOBaHNE TECTOBBIX CUTHAJIOB, UMUTAIIWS aBapUN U BCTaBKa

onrmoboK

npoBepka (opmbl curHana uudpooro mnoroka El Ha cooTBeTcTBHE
Mmacke (pexomennanus G.703 ITU-T) ;

CHCHH&HBHHC d)VHKLII/II/I:

OIICHKA JIJTMHBI KaOes;

macku xDSL;

OCITUJUIOTPAMMBI  ICCJICTYEMbBIX CUTHAJIOB;

3aIUCh U YTEHHUE U3MEpPEHHH B II(ppoBOM U rpadudeckom dhopmare;
nepeiada npotokosia usmepenuit Ha kommnbrorep (MK-mopr).



[TpubGop pexomeHayeTCS TPUMEHATh TPU CTPOUTENBCTBE, YCTAaHOBKE,
IKCIUTyaTallil ¥ peMOHTe cucreM wnudpoBoro ymiaotHeHuss xDSL
(VDSL/ADSL/ADSL2/ADSL2+/SHDSL/SHDSL.bis), JIHUHEWHBIX  TPaKTOB
CyOInepBUYHBIX U MEPBUYHBIX LIUPPOBBIX CUCTEM NEpeiayu, THOKUX MEPBUYHBIX
MyabTuIUieKCOpoB TUna CIIM-14-JIT wiM aHanOTMYHBIX, a TaKXKe I
IPOBEPKHU CTPOUTEIBHBIX JJIMH Kabeel Ha 3aB0J1e-U3rOTOBUTEIIE.

Ceprudukar 00 yrBepxkaeHuu tumna cpeacts uamepennii RU.C.34.112.A

Ne 33063. Ipubop BrirodeH B ['ocy1apcTBEHHBIN peecTp CPeCTB U3MEPEHUM
Neo 38883-08

YCJIOBUA OKCIIVIYATALIUHN

Temrmieparypa OKpyKaroueun cpeibl 20 ++50°C
OTHOCHUTENBHAS BJIAXKHOCTh BO3yXa 10 90 % nipu 30C
ATtMochepHoe naBieHue 86 + 106 klla

TEXHUYECKUE XAPAKTEPUCTUKMU [leasTa-1T1PO +

YacToTHBIC U3MEPEHU
N3mepuTens 4aCTOTHBIX MapaMeTPOB KaOEIbHBIX TUHUN (YHKIIMOHATHHO
COCTOUT U3 F€HEPATOPA, MPUEMHHUKA U KOMIUIEKTa U3MEPUTEIBHBIX MPOBOJIOB.

I'eneparop

['enepatop popmupyet Ha Harpy3ke 120 + 6 Om u3mMepuTeNbHBIN CUTHAT
C apaMeTpaMiu, NEePeUUCICHHbIMU B TaOJIULIAX:

O01mme TexHMYECKHE XapPAKTEPUCTUKH FeHepaTopa

Beixon reneparopa CUMMETPUYHBIN
BrixogHoe conpoTUBieHHE 120 £ 6 Om
3aTyXxaHHe aCUMMETPUHU He Oonee -40 nb

TexHu4eckne XxapakTepUCTHKH reHeparopa B peskume xDSL

1,95+£0,12B
BeIxoaHOW ypoBeHB (8 £ 0,5 nbH)
(4TO COOTBETCTBYET) (0 nbH cooTBeTCcTBYET
Hanpspkenuto 0,775 B)
Tun BEIXOJHOT'O CHTHaJIa rapMOHUYECKUH
Omnopubie yacToThl (*), KI'11 16384, 8192, 4096, 2048,
1024, 512, 256, 128, 64,
32,16
[ITar BeIOOpa YaCTOTHI 1 k'
JlonmycTrmast HorpemHoCcTh yCTAaHOBKH YaCTOTBI +0,05%

(*) ITonp30BaTenb MOXKET U3MEHSTDL CITMCOK OINNOPHBIX YaCTOT ITyTCM ,Z[068,BJ'IGHI/I${ HOBBIX
HacCToOT.



XapakTepuCTHKH reHepaTopa B pexkuMe aHajn3aTopa noroka E1

BrixonHo# ypoBeHb 3+0,3B
®dopMa BBIXOITHOTO CUTHAIA B COOTBETCTBHUU C
pexkomenauuen G.703

JleBnanus 4acToThl TeHEpaToOpa +127T1
CuHxpoHHU3aIus BHYTPEHHSIs1, BOCCTAHOBJICHHAS
PexumM paboTh TEpPMHUHAJ / TPAH3UT
JIMHEeNHBIN Ko AMI, HDB3
DopMUPYEMBIE TECTOBBIE IICI (2N-1) 6ur
MOCJIEAOBATENHLHOCTH (N=6,9, 11, 15, 20, 23)
«Bce O», «Bce 1»,

M0JIb30BaTEIbCKAs,

WHBEPCHS

CrpykTypa notoka HECTPYKTYpPHPOBAHHBIMH,
NKM-31, UKM-30

Bceraska ommbox KOIOBEIE, OUTOBEIE, FAS,
MFAS, CRC, E-bit

HNmuranus aBapuii U COCTOSIHUM LOS, AIS, LOF, LOM, RDI,
MRDI

Bpemst umuTanuu aBapuit HENPEPBHIBHO
PexxnM HCKyCCTBEHHOTO BBOJA 1 omubka B cexyHay,
OMIHOOK 1#10N (N=-3,-4,-5,-6,-7)
Crny>xeOHble KaHaJIbl [TporpamMmmupyemblie
S-6utel u CAS cnoBa

IIpuemMHuK

[TpueMHMK 0OCCrIeYNBACT TEXHUYECKUE XapaKTECPUCTUKH, IPUBEACHHBIC B
Ta0IHULAX:
OO0mme TexHUYECKHE XapAKTEePUCTHKH IPHEMHHKA

Bxon npuemanka CHUMMETPUYHBIN
BxonHoe conpoTuBiieHne 120£6 Om

> 5 kOm
3aTyXxaHHe aCUMMETPUHU He Oonee -40 nb

TexHuyeckne XapaKTepuCTUKU NIPUEeMHUKA B pe:xkume xDSL

Omnopusbie yacToThI(**), K['11 16384, 8192, 4096,
2048, 1024, 512, 256,
128, 64, 32, 16

[ITar BeIOOpA YaCTOTHI 1kl

JInamna3oH n3MepsieMbIX ypOBHEU ot -100 no +1 nbo

(0 nbo = 8 nbn)

[lorpemHOCTs  M3MEpPEHHsS  HYJIEBOIO
YpPOBHS

[TorpemrHoCTh U3MEpPEHUS

B JIMATa30HE:

-50... O0nb He 6onee + 1 nb

He Oonee + 1 nb




—80 ... =50 nb
—100 ... —80 nb

He Oosiee = 2 nb
He Oonee + 4 nb

ITonoca mpomyckanus

BXOJITHOTO CUTHAJIa

CUTHaJIA 1O YpoBHIO — 31b

YpoBeHb COOCTBEHHBIX

IIyMOB Ipubopa

(6e3 BHEMIHUX MPOBOAOB MPUEMHUKA U
reHeparopa)

He 6oxee 0,5 %
0T paboyeil 4aCTOTHI

He 6oxee -100 nbo

(**) [Monwp3oBaTenp MOXKET T0OABIATH OMOPHBIE YACTOTHI WIIM TTPOU3BOJILHO
MEHSTh  YacTOTy TpPUEMHHKA. METPOJIOTHYECKHEe  XapaKTePUCTUKU
rapaHTHUPYIOTCS HAa OTIOPHBIX YaCTOTAaX.

TexHn4YecKHe XapaKTepPUCTUKU IPHEMHHMKA B peKMMe H3MepeHUus:
crnekTpa BHemHuXx nmomex «HI'YM»

Jlnana3oH yacToT

or 32 x['r 1o 16 MI'1t

Jnamna3oH nu3MepseMbIX ypOBHEN

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

Iar :
64 — 16384 xI'g 128 xkI'g
32 -4416 xI'a 32 k'
16 —2208 xI'1 16k 11
8 — 1104 xI'n 8 xI'1g

TexHuueckue XapaKTePpUCTHKH MPHEMHIKA B pe:KHMe aHAIu3aTopa moroka E1

BxonHoe ycunenue, n1b

ABTOYCHJICHUC

dopma BXOAHOTO CUTHaja

B COOTBETCTBHH C
pexomenpauuei G.703

CuHXpOHM3aLMS

BHYTPCHHAA, BOCCTAHOBJICHHAS

Pexum paboThl

TEepPMHUHAJ / TPAH3UT

AHaJ'II/I3I/IpyeMLIe TCCTOBBIC

IICI (2™-1) Gur

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

IOJI30BAaTEIIbCKA,

WHBEPCHS

CrtpykTypa nmoToka HECTPYKTYypPUPOBAHHEBIH,

HNKM-31, UKM-30

OOnapyxeHue OmodoK

KonoBble, outoBeie, FAS, MFAS,
CRC, E-bit

OOHapy>xeHue aBapuidi U COCTOSTHHMA

LOS, AIS, LOF, LOM, RD]I,
MRDI

Jlnama3oH KOHTPOJINPYEMBIX
3Ha4YeHUH K03 uIrenTa ommubdox

01102 10 107"

Jlnama3oH cyeTa 4uciia TeKy X
OLINOOK

Ot 0 10 99999999




Peduexromerp

Bepxane  3HaueHMS ~ MAma3oHOB — M3MEPSIEMBIX
paccrostauii, M (ipu K03 unmente ykopouenus 1,5)

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

HwxHee 3HaueHWE HM3MEPSEMOTO pacCTOSHUS (MpH 0,2
k03 Punmente ykopouenus 1,5), m

MeptBast 30Ha He Oomee (mpu KoddduUIMeHTe 0,2
ykopouenus 1,5), m

IIpenensl nomyckaeMoOl MOTPEIIHOCTH OIPEAEIICHUs 0,2
paccrosiaus (pu ko3 dunmente ykopouenus 1,5), m

[lepexpsiBaeMoe 3aTyxaHue He MeHee, 1b 96
JMUTEeNnbHOCTh 30HAUPYIOMIETO UMITYJIbCa, HC 16 + 32768
BrixogHoe conporusnenue, Om 120+ 6
Yacrora cienoBaHus KaTHOPOBOYHBIX METOK, KI 11 1024 £ 0,5

O0mme xapakTepucTUKN

["abaputHbie pa3mMepsl, MM 140x170x90
Bec, xr 1,6
Bpewmst pa6otst ot AKB HE MEHEe 5 4acoB
(6e3 mocBeTKM)

COCTAB U3AEJUA U KOMIVIEKT ITIOCTABKHA

Neo | HammenoBaHue Kou-Bo [Ipumeyanue
1 [Tpubop [enpra-I1PO + 1
2 3apsITHO-NTUTAIONIEe YCTPOHCTBO 1 311V-12/0,5
3 KommiekT u3aMmepuTenbHbIX 1

IIPOBOJIOB
4 Harpy3zounsiit pesuctop 120 Om 10
5 PykoBOACTBO 110 3KCIUTyaTallMu 1
6 KommaxkT-auck ¢ mporpaMMHBIM 1

obecrieueHneM
7 CyMKa 7151 TepeHOCKHU 1

Ni-MH, AA,

8 AKKyMyJISITOp 4 1.2 B: 2.1AU




KOHCTPYKIUA ITPUBOPA

[Ipubop BBIMOJHEH B METALIMYECKOM YJIApPONPOYHOM  KOpIycCe,
MOMEIIEHHOM B CYMKY JUIsI IEPEHOCKH.

HEJIbTA-IIPO +

Knonku ynpasJieHust

Knomnka Hasnauenue
nuraHue
‘ o BrutroueHune / BRIKITFOUCHHUE TTUTAHMSI PUOOpa
[ F1 l l F2 | ‘ F3 ] «ropsuue» KHOMKU: (PyHKIIMOHAIbHOE Ha3HAUYCHUE
) OTIPEIEISAETCS PEKUMOM PAOOTHI

MEHIO Brixon B ocCHOBHOE MEHIO MPUOOpPA, BEIXO/OTMEHA
oy

Esc TCKYLICTO MCHIO NI COO6H.[CHI/I}I
e ——
NAMATE o
.- CoxpaHeHHe U IPOCMOTP Pe3yIbTATOB U3MEPEHH B AMATU
) npubopa
AONONHUTENLHO o
—— ) HacTpoiika JOmoNTHUTENBHBIX TAPAMETPOB, BEI30B
./' JOTIONTHUTENIBHBIX (PYHKIUH

ot VipaBieHre KOHTPACTHOCTBIO M MOACBETKOM dKpaHa
-0 npubdopa

HaBUTAIUOHHBIC KHOIIKH: «BJICBO», «BIIPABO>»,

«BBEPX», «BHU3Y, «Ok»




ITaHeab pa3zbemMoB

L[ENBTA-NPO + =—————

L L O
3APAQ WK-CBA3b
@ cBA3bLNPHEOP

Ha nanenu pa3némoB npubopa pacnoiokeHsl (ClieBa HampaBo):
® pa3zbeM IS OAKIIOUECHHS 3apsAHO-TIUTAIOIIET0 YCTPOUCTBA

® pazbeM IS MOAKIIOUCHUS U3MEPUTEIHHOTO MTPOBOIA K
muddepeHranTbHOMY BBIXOAY FeHepaTopa

® pa3zbeM IS NOAKIIOUYEHHS U3MEPUTENBHOTO MPOBOA K
g depeHuranbHOMY BXOy IPUEMHHUKA

® WHIUKATOp 3apsaa aKKyMYJISTOPHBIX OaTapei

® OKHO MH(PpaKpaCHOTO MpUEMONEpeIaTINKa (CBI3b C KOMITBIOTEPOM)

Barapelinplii oTcek BhIHMMAETCs M3 MpUOOpa MyTEM HaKaThs Ha (PUKCATOPHI-
3alLEJIKU.

Baumanue !
[TpousBoas 3aMeHy aKKyMYJIATOPOB COOJIFOAANTE TOJISIPHOCTD !
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YKA3AHUA MEP BE3OITACHOCTH

e K pabore c mnpubOpOM JOMYyCKAIOTCSA JIMIA, HMMEIOIIUE OOIIyIo
TEXHUYECKYK)  TMOJArOTOBKY, 3HAWOIIME IIpaBWia  TEXHUYECKOMN
SKCIUTyaTallud ¥  TEXHUKH O€30MacHOCTH TMpHU  HKCIUTyaTaluu
anmnaparypsl HPOBOJAHOW CBSI3M M JIMHEHHO-KAOEJIbHBIX COOPYKEHHI
CBSA3U U MPOXOALIME NEPUOJUUECKYIO TPOBEPKY 3TUX MPABUIL

L4 HSMepeHI/Iﬂ B ITOJICBBIX YCJIOBHAX OOJIKHBI ITPOBOAUTHCSA HC MCHEC, UCM
ABYMsI pa6OTHI/IKaMI/I, OJHMH U3 KOTOPBIX HA3HAYACTCA CTAPIIKUM.

L4 HpH OTKJIIOYCHHUH Ha OKOHCYHBIX CTaHIUAX HAIIPSKCHUA
AUCTAHIMOHHOI'O IIMTAaHHS Ha CTOMKAaX OKOHEUHOI'O O60py,Z[OBaHI/IH

JOJDKHBI OBITH BbIBElIEeHBI Iutakatel «He BiIrouate — pabora Ha
JIMHUNY; CHUMAaTh WUMEET MPaBO TOJBKO TOT YEJIOBEK, KOTOPBIA HX
TIOBECHIL

IMOATI'OTOBKA K PABOTE

[IpoBenure BHemHU ocMoTp npubopa. VYoOeautrech B OTCYTCTBUHU
MEXaHUYECKUX TMOBPEKICHUW KOpIyca U D3JIEMEHTOB, PACIIOJIOKEHHBIX Ha
auneBoi manenu. Eciu npuOop XpaHWiIcs MpH MOBBIIIEHHOW BIAXXHOCTHU WJIU B
YCJOBUSIX HU3KUX TEMIIEpATyp, MPOCYIIUTE €ro B TeUueHHe 24 4 B HOPMaJIbHbBIX
YCIOBUSIX.

Buumanue! Ilepen BkiroueHueM mpudopa
MOJIHOCTBIO  3apSAIUTE  aKKyMYJSITOPBl  C
MOMOIIEI0  IITAaTHOTO  3apsAHO-IUTAIOIICTO
yCTPOMCTBA, BXOSIIETO B KOMILJICKT.

[Tponecc 3apsiga MHAMUUPYETCS MHUTAHHEM CBETOJIMOJHOTO WHJIHUKATOpa
Ha TIAHEJH pa3beMoB MpuOOopa. MOMEHTY OKOHYAaHUS 3apsiia COOTBETCTBYET
NOCTOSIHHOE CBEYEHHE CBETOJMOJHOIO MHJMKATOpa, IPH 3TOM IpoLecC 3apsaa
aBTOMATUYECKHU MPEKPaIACTCS.

ITockonbKy HOBBIC AKKyMYJISITOPBI obJnaaroT OOJIBIIUM
TEXHOJIOTHYECKUM  pa30pocoM  IMapaMeTpoB, JUIS  BBIPABHUBAHUS  UX
XapaKTEPUCTUK M JOCTHXKEHUS MAaKCUMaJIbHOU €MKOCTH PEKOMEHIYETCS Tepe
HayajioM JKCIUTyaTallud Mpou3BecTu 6-10 HUKIOB IOJHOIO 3apsja-paspsijaa.
[Tpu sToM TpPUOOP MOKHO IKCIUTyaTHPOBATh B OOBIYHOM PEXKHUME, HO BpEeMS

11



paboThl OyAET CYIIECTBEHHO OTJIMYAThCS OT 3asBIEHHOrO0. [lnsi yckopeHwus
mpoliecca BBIPAaBHUBAHHS TApPaMETPOB aKKyMYJATOPOB MOXKHO HCIOJB30BaTh
3apsAIHOEC  YCTPOMCTBO, PEKOMEHAYEMOE W3TOTOBUTEIEM aKKyMYJISTOPHBIX
Oatapeil.

[Tocne 3apsima mpoBephTE HAIPSKEHUE HA aKKymyJsaTopax. Hampsokenue
Ha Ka)XIOM W3 HUX JOJDKHO OBITh HE MeHee 1.2 B.

Bxmounte npubop. O mnpaBUIbHOM MMOAKIIOUYEHHH W HOPMAJIbHOM
HANpPSOKEHUW TMHTAHUS CBHJICTEIBCTBYET IOSABJICHHUE HA OJKpaHE 3acTaBKH,
cooOmaromeii o Tume mnpudopa M BEPCHH BCTPOSHHOTO IPOrPAMMHOTO
obecrieueHusl.

B mpubope peanuzoBaHa 3amuTa OT ciydailHoro BkitoueHus. I[locrne
BKJIIOUEHUsI nprubopa kHomnkou (Bkii/Bbeikil) HEOOXOIUMO B TEUEHHUE 2-X CEKYH]
NOATBEPIUThH BKIOUeHHE HaxkaTueM kHomku «OK». B pesynpraTe Ha skpane
JOJIKHO OTOOPA3UTHCS TIIaBHOE MEHIO.

[maBHOE MEHI0

Motok E1
Ocuunnorpac
Pednektometp
Ceqasb c K

ABToOTKN.: BKN

L oAax [ wywm [ yn ]

Bcerpoennoe yCcTpoHCTBO KOHTPOJS aKKyMYJSTOPOB OTKIIIOYAET MPUOOP
IIPU CHYDKEHHUM HANPSKEHUS IUTAHUS HAKE TOITyCTUMOTO.

[IpoBeputh cTeNeHb 3apsiia aKKyMYJSTOPOB MOXKHO TO H300paKCHHIO
Oarapeiku B MpaBOM BEpXHEM YTy dKpaHa.

[Ipyn HaxaTUW Ha KHOTMKY YMPABJICHHUS TOJCBETKOW M KOHTPACTHOCTHIO
MOSIBJISIETCS. MEHIO HACTPOWKH JKpaHa, C TIOMOIIbIO KOTOPOTO, TIPH
HEOOXOJMMOCTH, MOYXHO BBINIOJIHUTH TOJCTPONKY KOHTPACTHOCTH U SPKOCTH
H300paKeHuUsI.
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HAYAJIO PABOTbI

I'naBHoe MeHI0 mpudopa

[Tpubop pacnonaraer HaOOPOM PEKUMOB U (PYHKUUU, JOCTYN K KOTOPHIM
OCYILIECTBIISIETCA Y€pe3 IMYHKThI INIaBHOro MeHo. Ilepemelenue mo myHKTam
ocymiecTBiseTcs KHOmKaMu «MN» «\Ny», BEI6op — kHOnKa «OK».

Cnmcoxk MyHKTOB I'IABHOT'0 MEHIO
o Yacmommnuwie usmepenusn (M3mepenne AUX, mrym, CiekTp CUrHaa,
Y3KOIOJIOCHOE U3MEPEHNE YPOBHS CUTHAJA)

e Jlomok E1 (KOHTPOJb ¥ TUAarHOCTUKA OCHOBHBIX ITU(POBHIX KAHATIOB H
CTPYKTypHI iepBudHOro mugposoro noroka El (G.704), mposepka
¢dopmbl curHana mUQPOBOro MoToka Ha coorBercTBUE Macke ((G.703);

o Ocyunnozpagh (pexum ocrmiorpada)

o Pegpnexmomemp (BusyanbHoe onpeiesieHHe HEUCITPAaBHOCTEH KaOes
U PACCTOSIHUSA 10 HUX)

e (ea3p c IIK (Ilepenava pe3yabTaToB H3MEPEHHUIN HAa TIEPCOHATBHBIH
KOMITBIOTED)

o Agmoomxkn. (Hactpoiika aBToMaTnuueckoro BoikiodeHus. Ecinu B
TeueHrue 10 MUHYT B IJIaBHOM MEHIO HE BHIOpAH HU OJWH U3 PEKUMOB,
10 YMOJTYAHHUIO IPUOOP OTKITHOYAETCS).

13



YACTOTHBIE UBSMEPEHUA

[Ipubop GyHKIMOHATBLHO COCTOMT W3 TeHeparopa W mnpuemHuka. OH
MO3BOJISIET MPOBOJAUTH KOMIUIEKC YACTOTHBIX U3MEPEHUI:

- pabouee 3atyxanue IL

- IEPEXOAHOE BIUAHUE HA naibHeM KoHLe FEXT
- mepexoaHoe Biausinue Ha OnvkHeMm koHie NEXT
- Bo3BparHble norepu RL

- accumeTpus RB

- CKOPOCTHOW MOTEHIMAJI JINHUUA V

- IIyM

HN3mepenne padoyero 3aryxanusi napsl IL (Insertion Loss)

[Ipu u3mepenun paboyero 3aTyxXaHus FeHEPATOP MOAKIIOYAETCS C OJTHOTO
KOHIIa KaOeJIbHOM maphl, a MPUEMHUK C JIPYTOTO:

u — — U,

- r
L d -

PabGouee 3aryxamme B smHMM IL (Insertion Loss), [a1b] sBusercs
VHTETPAIBHON XapaKTEPUCTUKOM, OTPAXKAIOLIEH 3aTYXaHUE CUTHAJIA, BBI3BAHHOE

BCEH COBOKYITHOCTBIO ()aKTOPOB:
P
IL =20x lg(E—?) =10 x |g(—X=SIONAL

TX _SIGNAL

rage Ul- HampspbKeHHE IIepedaBaeMOro curHajia, U2 - HanpspKeHHE CHUTHala,
MIpUHUMAEeMOro Ha HpOTHBOHOJ’IO)KHOﬁ CTOpOHE WU Py qoua. - MOIIHOCTH

IepeaaBacMoro CurHana, Py, ggua - MOIIHOCTH CHT'HaIa, IIPUHHMAEMOI'0 Ha
npoTUBOIONOKHOM cTopoHe. Kak mpaBmino, U2<Ul (P gona <P siona) H
IL< 0, 1.e. mpoucxoaur 3aryxaHue CUrHasa.

Pabouee 3aTyxaHue B TMHUU JOJKHO COOTBETCTBOBATh HOpMaTuBam. J{iis
MIPOBEPKH COOTBETCTBHSI HOpMAaTWBaM, B TPHOOpPE MPEIyCMOTPEH IMepecyeT
3aTyxaHUs B DJIEKTPUUYECKYIO IJIUHY I KaOenei pa3iuuHbIX MapoK (CM. IyHKT
- «O11eHKa JIJTUHBIY).
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Jlns u3mepeHus paboyero 3aTyXxaHus Mapel cCOOEpUTE OJHY U3 CXEM,
M300paKEHHBIX ~ HAa  PUCYHKE: HU3MepeHue palbouero  3aryXxaHus ¢
UCIIOJb30BaHUEM TeHepaTopa JlenpTa WM U3MEpeHHe pabouyero 3aTyxaHus C
ucnoiib3oBanueM AByx npubdopos [densta-I1IPO (Ilpubop 1 paboraer B pexume
reHepaTopa - CMOTpH IYHKT «l'eHeparop»).

TeCcTUpyemas nuHus

z

- \ [/

o o
1oy I
—
BLIXOS BXog
N cerasnpubop

o @ com
501051

TecTMpyemasi NuHus

Vi N VY

D.O. N=E

BbixOQ Bxoq Bbix0oQ Bxoq

@ ceRzbnpubop

npubop 1

@ carssnpuiop

npubop 2
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Breibepute nmynkt «PABOYEE 3ATYXAHUE IL» B pexume «AUX» u
Haxmute «OK». Dxpan npubopa npumeT BHI:

Haxxmu ctapt

32 xxx Ky xxx ab 2208

| |
Tekylume 3Ha4eHus
YacTOThbl U YPOBHS

N3mepenne AUX npoBoauTCs MO 3aJaHHOMY LUKy 4acToT. M3mepurens
MOkeT BbIOpaTh uHTepBasn 32-2208 kl'1; 32-8192 kl'm miam 26-16384 k' ¢
MIOMOIIbIO KHONIKH «/[mama3zony.

3anyCck Mpoueaypbl OCyLIeCTBIseTcsl KHOmkoul «Crapr». Bpewms
U3MEPEHUSI COCTaBIIAET OKOJIO | MuHYTHL. [IpepBarh BBINOJHEHHE HPOLEAYPHI
MokHO KHOmkOUM «Esc». Ilocie 3aBeprienus Ha skpaHe oToOpasutcs rpaduk
AUX pabouero 3aTyXaHuUs:

Kypecop PENUM UIMEPEHNIA

N\
0.0 IL

32 536 'y -77 ob 2208

- =
3Ha4veHve W YpoBEeHb aKTWBHOW 4acToThl

KHonKH «€» 1 «=2» IepeMenarT Kypcop 0 TUara3oHy 4acTor.

OHGHKa IMPUTroAHOCTH JIMHUHU I10J] BBICOKOCKOPOCTHBIC CUCTCMEI IICPCaadn
OCYIICCTBIACTCA C IMOMOIIBIO «MAaCOK». Ilocne Haxatuss kHONKM «Mackmy
BBI6CpI/ITe N3 IPCAJIOKCHHOTO CITMCKaA H€O6XOI[I/IMBII7I THUIT CUCTCMBI IIEpEaAavIn U
MMPOBCANUTC aHAJIU3 IMTPUTOAHOCTH JINMHHUH:
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0.0
\ [ - [
-30 E1 O
ADSL Glite 0
-60 DSL 2 Mbps O
Hﬁ
-90
32 536 'y -77 ob 2208

Jliis BBIOpaHHOTO THITA CUCTEMBI MEepeAaun MPUTroHa Ta 00JIaCTh YacToT,
KOTOpasi HE NONAaJacT B BBIACICHHYK 4acTh JKpaHa. [lomagaHue 4acToThl B
BBIJICJICHHYIO 00JIacTh CBHJIETEJIBLCTBYET O TOM, 4YTO pabouee 3aTyxaHHe
IIPEBBIIAET HOPMATUBHBIN IOPOT ISl JAHHOM CUCTEMBI ITepeJayu.

o6nacTb 4acToT npuroaHas 06nacTk 4acToT HenpuroaHas

ANA CUCTEMBI Nepeaaqu ANA CHCTEMBI Nepeaaqm
0.0 IL
-30

-60

-90

32 536 kl'y -77 nb 2208

J1st 3anMCcH IOJTyYEHHBIX Pe3yJIbTaTOB U3BMEPEHUI HaKMUTE KHOIIKY
«ITamsAITH» U, BIOpAaB CBOOOTHYIO sTUCHKY, KHOTIKY «COXPAHUTHY.

PaBouee 3atyxaHue IL

MamepeHrue 2
W3mepeHue 3
WamepeHue 4
Mamepenue 5
W3ameperue 6

> | @

I
@
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Pesynbrar Oyner 3aneceH B nmaMaTh npudopa. CoxpaneHue pe3yabTaToB B
JOPYTUX peXUMax U3MEPEHUN OCYIIECTBIISIETCS aHAIOrM4HO. [laHHas npouenypa

HE IpUMEHHMMa TOJbKO K pexumy «MKM». Beixoxg U3 pexuma — KHOIKA
«ESC».

OuneHka IJIUHBI

[Tynkr «OLHEHKA JIJIMHBI» no3Bosasier paccuutarh IPUOJIU3UTEIBHYIO
JUIMHY 110 3aTyXaHuWio Ui Kabened pasznuyHbix Mapok. Jljig 3Toro mocie
IpPOBEICHUS] ~ U3MEpEeHUW  pabouero  3aTyXxaHusl  HAXMUTE  KHOIKY
«/JlomonnTebHO». Ha sKkpaHe NOSBUTCS paCCUMTAHHOE 3HAUYCHHE JIJIMHBIL:

OueHKa ANUHbI: 976 ™ =

TN o,5
mmno,7
MKCB
MKB

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

Bri60p THIA Kabelns ocylecTBIseTcs KHomkaMu « Py «\y.

DnexTpuyeckas AnuHa KalOems, pacCuMTaHHas MO 3aTyXaHHIO, JOJDKHA
COOTBETCTBOBATh MACIIOPTHOM, B MPOTUBHOM CIIy4ae CIEAyeT MCKATh MPUYUHY
BBICOKOT'O 3aTyXaHUs KaOes.
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N3mepenne ypoBHsi nepexoanoro Biaussausa (NEXT/FEXT)

JI71st u3MepeHus: NepexoqHOTO BIHSHUS U3MEPUTEIIbHBIM CUTHAI M0J1a€TCs
HA «BIMSIONIYIO» KaOenbHyro mapy. [IpueMHHK TOJKIIIOYaeTCs K
«TOJBEPKEHHON BiHsiHUIO» Tape. K o0enm mapaM ¢ mpOTHUBOMOIOKHBIX CTOPOH
MOJKJIFOYAKOTCSA HAIPY304YHbIE PE3UCTOPHI CONPOTUBICHUEM 202120 Owm.

PaznuuaroT 1Ba BU1a MEPEXOAHOTO BiIMsHUSA: Ha nanbHeM koHlle (FEXT):

1 Ha OmmkHeM KoHIe (NEXT):

A

e
A ~u |z

("4
[a]
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Jlns u3Mepenusi mnepexoAaHoro BiausiHus Ha pganbHeM KoHie (FEXT)
MNOAKIIOUUTE MPUOOPHI B COOTBETCTBUU C PUCYHKOM:

TecTtupyemas nmHuUA
120 Om

e i e

BXO0

@ ceRmnpUGop
*)

NI

TecTupyemas nuHus

axoq

@ canranpubiop @ ceRILAPUGOD

npwnbop 1 npubop 2

B nocnegnem ciyuyae Harpy3ouHble pe3ucTopbl He HYXHbI (IIpubop 1
paboTaeT B peXMMe FeHepaTopa - CMOTPH IMYHKT «l'eHeparop»).

Bri6epute nynkt «[IEPEXOHOE BJIMAHUE FEXT» B pexume «AUX».
N3meHeHne 4yacTOTHOro Auana3zoHa OCYILIECTBISETCS KHONKOM «/lmama3on», a

3anyck kHomkou «Crtapty. IloapoOHO paboTa omucaHa BbIIE B IYHKTE
«M3mepenue paboydero 3aTyXaHus Mapbh».
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OneHka NpUroJHOCTH JTUHUM OCYILECTBIISIETCS C MTOMOIIBI0 «Macok». [locre
HaXaTUs KHOMKHA «Macku» U BBIOOpA THIMA CUCTEMBI Mepeaddl W MPOBEANTE
aHaJIu3 MPUTrOJHOCTH JIMHUU:

oBnacTe YacTor HenpurogHas
AnA CUCTembl Nepegaqu

FEXT

32 536 Ky -77 2208

N v
obnacTe YacToT npurogHan
ANA CUCTEMBI NepegaYu

JUiss u3MepeHusi mnepexogHoro BiusHUS Ha OmkHem konue (NEXT)
HOJKJIIOYUTE MPUOOP B COOTBETCTBUU C PUCYHKOM:

TecTupyemasn NnMHUA

120 Om

[ """""" 120 Om

@ canaenpubop

50041
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TecTupyemas nuHus

axoq

@ canranpubiop @ ceRILAPUGOD o

npubop 1 npubop 2

B nocnengnem cmydae npubGop 1 mnpoBOIUT u3MepeHus, a Mpuobop 2
UCIIOJIb3YETCS B KAUE€CTBE HAIPY3KH.

Bri6epure nynkt «[IEPEXOJJHOE BJIMAHUE NEXT» B pexume «AUX».
M3MeHeHne 4aCTOTHOIO JMana3zoHa OCYILIECTBISETCS KHONKOM «Jlmamazon», a
3anmycK KHONKOW «Crtapr». AHanu3 NOJYYEHHBIX JAHHBIX MPOBOAUTCSA C
noMoIIbo «Macok» (kHomka « MACKI»).

KounTtpoas 3aTyxanusi acuMMeTpun

PazbanancupoBka mnapbl MOXKET OBITh NPUYUHOW BBICOKOTO YPOBHS
nomex. OHa NPUBOAUT K MOBBIINIEHHON YYBCTBUTEIBHOCTH Maphl K BHEUIHUM
OMEXaM U YBEJIMYCHUIO YPOBHS U3JIyYaE€MbIX OMEX.

N3mepennss 4aCTOTHOM XapaKTEPUCTUKHU 3aTyXaHUsi acuMMmeTpuu LBal
(Longitudinal balance) mnpoBoaST ¢ MNOAKJIIOYEHHONW Ha JajdbHEM KOHIIE
anmnapatypoil. BwmecTto o000pyaoBaHUS Ha JallbHEM KOHIE JIOMYCKaeTcs
BKJItoueHue pesucrtopa 120 Om, ogHako B 3TOM ciiydae OyAeT ompejaesieHa
ACUMMETPHSI TOJIBKO CaMOM JINHUU:
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TecTupyemas nuHus

_f _______ 120 Om

BeixoO axon

@ canIbnpubop

Huddepenunansupiii Bxon mnpubopa Jenbra-Ilpo  moakioydaroT K
uccieayeMon nape.

Bridepute nynkr «ACCUMETPUS» B pexume «AUX». M3meHenwue
YaCTOTHOTO JIMana30Ha OCYIIECTBISETCS KHONKOM «J/luama3on», 3amyck
KHONIKOW «CTapT». AHanu3 MOMYYEHHBIX JAHHBIX MPOBOAMUTCS C MOMOIIBIO
«macok» (kHomka «MackuW») aHaloOrM4HO MyHKTYy «lM3MepeHue ypoBHs
nepexoaHoro BiustHUS (NEXT/FEXT)».

Ecnu 3aryxanue acummerpuu Oonbimie -40 nb, mapa cuuTtaercs
HEUCIIPABHOM.

KonTpoJs Bo3BpaTHbIX moteps RL

N3mepeHne BO3BpaTHBIX IOTEPh PEKOMEHIYETCS MPOBOAUTH IIPHU
aHOMAJIbHO BBICOKOM 3aTyXaHHH.
Ecnum BBIXOJHOE CONpPOTHBIEHWE TeHEparopa R;, PaBHO BXOJHOMY

HUMIICAAHCY JIMHHUHA ZlN, TO BCA MOIIHOCTHL IICPCHACTCA B JIMHUIO. HpPI

HECOTJIACOBAaHHOCTH  IEpPEJAaeTCsi TOJBKO 4YacTh MOUIHOCTH, OCTaJIbHAs
OTpa3UTCs OT HEOAHOPOAHOCTEN TMHUU. OTpakeHHEe MPOUCXOIUT KaK B MECTaxX
MOJIKJIFOYCHHS anmnaparypbl, TaK U Ha COOCTBEHHBIX HEOJHOPOJHOCTSX JIMHUH
(My(TBI, OTBOBI, CIIUIITKOM pE3KHE U3rHOBI KaOes, Ae(PEKThl U30JIAIHUUA U TIP.).
HecornacoBaHHOCTh JIMHUW  OMNpEAENSIECTCS MapaMeTpoOM — «3aTyXaHHe
HeogHopoaHocTU» WK RL (Return Loss) — Bo3BpaTHbIE TOTEPHU:

Ry —Zu

TX +ZIN

RL =20 xlog

b
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HcTouHMK BO3BpATHBIX NOTEPh (HEOAHOPOJHOCTU JIMHUHU), MOXKHO
BU3yaJIbHO HAOJIIOAATh C TOMOIIIBIO pediieKToMeTpa.

N3mepenue RL npoBoauTcs Ui IMHUM, HATPYKEHHOU Ha JajbHEM KOHILIE
anmnapaTypou Wi Harpy304HbIM pesuctopom 120 Om:

TecTupyemas nuHus

_[ _______ 120 Om

BeixoO axon

@ canIbnpubop

Bo3BpaTHble 1OTEpH 3aBUCAT OT YaCTOTBHI.

Bribepure nmynktr «BO3BPATHBIE IIOTEPU RL» B pexume «AUX».
M3meHeHne 4acTOTHOIO JIMara3oHa OCYHIECTBIISIETCS KHOMKOM «/lmamazomny,
3amyck KHOmNkoi «CtapT». AHalu3 TOJYyYEHHBIX JaHHBIX MPOBOJUTCA C
NOMOIIbI0 «Macok» (kHomka «Mackm») aHanoruyHo NOyHKTYy «M3Mepenue
ypoBHs niepexoaroro Biausaust (NEXT/FEXT)».

BosBparHble moTepu HE MOJDKHBI IMPEBBIIATH ypoBeHb -16 n1b BO Bcem
paboueM quana3oHe.

Ounenka CKOPOCTHOI'O MoT€HIMAJA JIMHUN

Ouenka ckopoctHoro moteHnuana guaud VDSL/ADSL/ADSL2/ADSL2+
SHDSL/SHDSL.bis MPOBOJUTCS B peXuUMe paboOThl C  yAaleHHBIM
IEHEpaToOpoM, IJE€ B aBTOMAaTUYECKOM pexume cHumaercs AUYX curnaia u
U3MEpSieTCd CHEKTp InymMa Ha a0oHEHTCKoM cropone. Jljisi u3MepeHus
CKOpPOCTHOTO IOTeHHMana uisg TexHojsoru VDSL B kauyecTBe ymameHHOTO
reHeparopa npumensercs ['EHEPATOP JIEJIbTA VDSL wmu  BTOpO#
npubop ensta [TPO + VDSL.
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Bribepute nmynktr « CKOPOCTHOM ITOTEHIIUAIJ V» B pexume «AUX».

%
Haxmu ctapt
26 xxxx Ky, XXXX 6UT 16384
. Crapr  VDSL

Bri6op Tumna cucrtemsl nepegauu ocyiectBisgercs kHomnkod «F2y» (VDSL/
ADSL/ ADSL2/ ADSL2+/ SHDSL/ SHDSL.bis), 3amyck kHonko# «CTapT».

[locne 3amycka u3MepeHHs] NPUOOP MBITAETCS CUHXPOHU3UPOBATHCSA C
reHeparopoM. [Ipu oOHapyeHUU CTaApTOBOM YaCTOTHI T€HEpATOPa MPOUCXOIUT
CUHXPOHU3ALMS NPUOOPOB U HAYMHAETCS IPOLIECC U3MEPEHHUS.

Ilocne 3aBepuieHMss U3MEpPEHUS Ha OKpaHe oToOpaszurcs rpaduk
pacnpeneneHuss OUTOB HAa OMHBI, a TAKXKE OTJEIbHO PACCUUTAHHBIE BEJIMYMHBI
CKOpPOCTHOTO TMOTEHUIHasa s AaHHOM XDSL-nuHuM m morepu CKOpoOCTH,
oOyciioBieHHble IIyMaMu. VckmroueHue coctaBisier TexHosnorus VDSL, s
KOTOpPOM Ha 3KpaHe OTOOpa3uTCs TOJIBKO TpaduK pacrpeaeincHus OMTOB Ha
OUHBI.

Buumanue! [Ins OLEHKM NPUTOJHOCTH JIMHUW TOJ TE€XHOJOTUU

VDSL nyrem AaHHBIX U3MEPEHUI CHUMAIOTCS JUIIb (PU3UUYECKUE

MapaMeTpbl JUHUM B COOTBETCTBYIOIIEM YACTOTHOM JIHAla3oHE.

BreIBOABI MOKHO JejlaTh TOJBKO HAa OCHOBAHHHM COOTBETCTBHS

cusitod AUX HopMam nisi gaHHoro tumna kabens. Kak mosener
ce0s peanbHbit MojaeM VDSL Ha maHHOM JIMHUU HEU3BECTHO.
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V = 11.5 M6ut/c Motepu = 4.5 Mbut/c

; —L—j_‘—l—\_‘_‘i
0

142 536 k'y 9 6ut 2208

| CTAPT || ADSL2+ || Bce GuHbI |

Jus  cucrem nepenaun  tuna ADSL/ADSL2/ADSL2+  cymectByeT
BO3MOKHOCTh BBIBOJIa Ha KpPaH KaK BCeX OMHOB, TaK U OTACJIHHO YETHBIX JTUOO
HeueTHbIX (kHOmKa «KF3»). MOXHO OCyIIecTBUTh M OBICTPBIA MepecueT
U3MEPEHHOTO CKOPOCTHOTO MOTEHIMANA Il IPYroro TUIA CUCTEMBI NEpeAadn
nanabpix ADSL/ADSL2/ADSL2+ 6e3 npoBeleHUs] HOBBIX M3MEpPEHU (KHOIKa
«F2»). Kpome Toro Ha rpaduk BHIBOJUTCS U pacyeTHasi CKOPOCTh JJI JAHHOM
auHUM (pacmpenenieHne OWUTOB Ha OWHBI) B BHJAE MUTaromed KpuBoil. s
cuctem nepenaun tuna VDSL HeoOxoaumMo MpoBECTH N3MEPEHUS 3aHOBO.

PacueTHasi CKOPOCTb — 3TO Ta CKOPOCTb, KOTOPast MOXKET ObITh JOCTUTHYTA
Ha JAaHHOW JUHHUH, €ClIU ypoBeHb myma He Oonee -110 abwm/T'u. Ilonsitue
pPacyeTHOM CKOPOCTH JUIS BBIIECIICHHOW JINHUM O3HAYAET, YTO U3MEPUTEID UMEET
KPUTEPUH, IO KOTOPOMY OILICHMBAET KAayeCTBO JMHUM. ECIM W3MEpEeHHBIN
CKOPOCTHOM  NOTEHLMAJ  JHMHUM  OJM30K K  pacyeTHOMy -  3TO
YAOBJIETBOPUTENIbHBIA ~ PE3yJIbTaT  BbIOOpAa  BBIACJIEHHONM  JIMHUM IS
MPENOCTABJIEHUS €€ IpoBaniepy. B ciaydae 3aHMKEHHUS CKOPOCTU B JIMHUHU T10
CPaBHEHHUIO C PACUECTHOW y H3MEpPUTENsSl MOSBISAECTCS BO3MOMXHOCTh aHaIU3a
NPUYUH, IPUBOASAIIUX K ITOTEPE CKOPOCTH.

I'enepartop

[Ipu pabore ¢ nBymst mpubopamu Jlenbra-IIpo+ oamH u3 HUX OOBIYHO
nepeBoautcs B pexxum «I'EHEPATOP.

Boibepure mnynkr «[EHEPATOP» B pexume «AUYX». 3amyck
ocymecTnisiercss kHonkod «Crapt». ['eHeparop paboTtaer B aBTOMaTHYE€CKOM
pexuMe N0 LUKITY 4acToT, BeIOpaHHOTO nauana3zona 32-2208 k' 32-8192 kI
i 26-16384 k' (mepekitoueHne KHONKoM «/Aunanazony).
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WMHgukaTop

3apsiga
/ bartapen

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

BeibpaHHbIi auanasoH

Brixoa u3 nanHoro pexuma — kHonka «ESCy.

Buanmanmne !

B pexume reHeparopa mnpuOop HE BBIKIIOYAETCS MIPU

JUTUTEILHOM OTCYTCTBUM HakaTUs KHOMNOK. PexomMmenmyercs

noakaouath mratHoe 3I1Y, Bxozsiee B KOMIUICKT Mpubopa
JUISL IPEOTBPAILICHUS pa3psiia aKKyMYyJISTOPOB M BBIKIIFOUCHHS TTpUOOpa.

mymMm

PexuM npenHazHayeH JUis CIEKTPAIIBHOM OLEHKU YPOBHSI IIIyMOB.

[TonknrounTe BXOJ MpUEMHHKA K U3MepsieMol mape. Eciin u3BecTHO, 4TO
pabouee 3aTyxaHue Mmapbl Ha y4acTke MeHee -15 dB, To Ha mpOTHUBOIOIOKHOM
KOHIIE TTapbl MOJKIIOUNTE HArpy3Kky 120 Om.

TecTupyemas NiuHus

_f """"" 120 Om

Bbixoq axon

@ cenzsnpubop
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Jlnst BKroueHus pexxnuma HaxMute TyHKT «llym» B pexunme «HacTtoTHbie
U3MEPEHHS» WIH «Topstuyio» KHOMKY «Illym» B rmaBHOM MeHIO mpubopa.

0.0 Wym

e

32 536 k', -77 Ab 4416

KHonku «€» 1 «=2» MepeMeInarT Kypcop 1o JHana3oHy 4acToT.

IIpu HaxkaTuu KHOMKHU «EJWH. U3M.» OCYIIECTBIISETCS MEpecUeT ypOBHS
IIyMa Ha ompeaesieHHoi yactore (1b) B cnekTpanpHyO mI0THOCTE (nbm/I'), n
HA000POT.

[Ipyn Haxkatum KHOMKU «J/[MamazoH» MPOM3BOAUTCS BBHIOOP YaCTOTHOTO

MHTEpBaJa, C IOMOMILI0 KHOIOK «M» «\Wy:
8-1104 xI'n
16- 2208 kI'n
32-4416 xI'u
64-16384 xI'y

OueHka MNPUTOJHOCTH JIMHUU OCYLIECTBIISIETCS C IOMOIIBI «MAaCOK».
[Tocne nHaxatua kHomku «Mackw» M BbIOOpAa THIIA CUCTEMBbI NEepelayud

IMPOBCANUTE aHAJIN3 IPUTOAHOCTH JIMHUU:

oBnacTk 4acToT HenpuroaHas
ANA CUCTEMBI Nepeaaqm

0.0 M
-30

-60

-90 T

536 My -77;‘5 2208

N

ofnacTk YacToT npurogHas
[NA cUCTEMBI Nepeaa3m
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J1Jist BBIOpaHHOTO TUIIA CUCTEMBI NIepeiaur MPUroHa Ta 00J1acTh YacToT,
KOTOpasi HE NONAaJacT B BBIACICHHYIO 4acTh dkpaHa. [lomagaHue 4acToThl B
BBIJICJICHHYIO 00JIaCTh CBUIECTEIBCTBYET O TOM, YTO YPOBEHb IITyMa MPEBHIIIACT
HOPMAaTUBHBIN MOPOT.

JInst coxpaHeHUs pe3yJIbTaTOB U3MEPEHUS HAKMUTE KHOMIKY «IIaMSAThY.
Brixon u3 pexnma — kHonka « ESCy.

MOHI/ITOpI/IHF HMITYJbCHBIX IMOMEX

Haxxmure kHONIKY «/lOMOJHUTEIBbHO» B pexume «LLlym».

MoHUTOPUHT < Bpikn. » @
Mopor <-60 gb»
Yachl < 124 »
MWHYTbI < (00 MuH >
[eHb < 15 »
Mecsu < 05 » |
on < 2009 » §

B mnosBuBmIEMCS MEHIO BKJIIOYUTE PEXUM MOHUTOPUHIA HUMITYJIbCHBIX
nomMex («MOHUTOPUHI» - «BKI»). YCTaHOBHUTE IOPOTOBBIM YpPOBEHB, BBIIIE
KOTOPOTO MpUOOp JOJKEH (PUKCHPOBATh CHEKTP IMOMEX, a TaKKe peajabHOe
BpeMsi M JaTy g XpoHoMmeTpa. Ecium  ypoBeHb IOMEXH MpEBBIIIAET
YCTaHOBJIEHHBIN MOPOT, CIIEKTP COXPAHSAETCS B NaMSATH puodopa.

B mpouecce M3MepeHH ¢ IOMOMmBI KHOHMOK «P™» m «W¥» MoxkHO
V3MEHATH YCTAHOBJIEHHBIN IOPOTOBBIM YPOBEHb.

[IpocMOTp pe3ysIbTaTOB MOHUTOPUHTA OCYIIECTBISAETCS TUOO C MOMOIIbIO
«ropsiuei» kHOomkM «Ywucio coObituity ( N= ), 1u00 ¢ MOMOIIBI0 KHOMIKH
«IlamaTh» ( sueiika « MOHUTOPUHT LITyMay).

Kaxnpiit pa3 npu Beioope pesxkuma «Lllym» 1 BKIIOUEHUHM MOHUTOPUHTA
MIOMEX COOTBETCTBYIOIIME STUCUKHU MaMsTH OOHYIISIFOTCS.

Buumanue !

Tak Kak  peXUM  MOHUTOPHMHIA  HMIIYJIbCHBIX  ITIOMEX

npelIHa3HavYeH I JUIUTETLHOTO HAOMI0IEHUs, TO B 9TOM Cllydae
peKomMeHayercs noAkimrodare mratHoe 3IIY g mpenorBpamenus paspsiga
aKKyMYJISITOPOB U BBIKJIFOUEHUSI pubopa.
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CrnekTp curnaJa

PexxuM 1penHasHadeH Uil CHEKTPaJbHOW OLIEHKM YPOBHS CHUTHAJIA.
[Toakmrounte BXOA NPUEMHUKA K U3MEPSIEMOMU mape.

JIist BKJTIOUEHHS peXUMa HaXKMUTE NYHKT «CIEKTp CUTHaIa» B PEKUME
«HacToTHBIE UBMEPEHUSY:

BxopHoe conpotuenerue

120 Om CnekTp

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

KHomku «€» 1 «=2» nepemMeniarT Kypcop Mo AUana3oHy 4acToT.
[Ipu HaxaTuu KHONKH «JlMama3oH» MPOU3BOAUTCS BBIOOP YACTOTHOTO

MHTEpBaJa, C IOMOMILI0 KHOIOK «M «\Wy:
8-1104 xI'n
16- 2208 kI'n
32-4416 xI'n

64-16384 xI'11
Haxaruem kHomku «R BX» MOXHO M3MEHUTHh BXOJIHOE COINPOTHUBIICHHE

(120 OM mmu > 5 xOM - §aid9 yMEHbBIICHUS BIUSHUS Ha pabOTarOIIyIO

anmnaparypy).
JlJist coxpaHeHust pe3yabTaTOB U3MepeHuss HaxMuTe KHONKY «IlaMAThY.

Brixon u3 pexnma — kHonka «K ESCy.
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¥Y3konosiocHoe n3mepenue yposus (YII)

B y3komosocHOM pexuMe MPUEMHUK PabOTaeT Kak BBICOKOIOOPOTHBIN
MOJIOCOBOM  (DUIBTP, YACTOTA KOTOPOrO COBMAAAET C YacTOTOM CHUTrHaia
reHeparopa.

Bxurouenue pexuma npous3BOAUTCS BHIOOPOM IyHKTa «Y3Kas MOJ0Ca» B
pexnMe «HacTOTHBIE U3MEPEHUSA» WM «ropsiuen» KHomkou «YII» B riiaBHOM
MEHIO mpuoopa.

Yakasi nonoca AkTiBHaR YacToTa

3200w
64 .00 kly, l
128 .00 kl'y
-110 AE 256 .00 kl'y
/ 512 .00 ky
] 1024 .00 kM

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

el

Penaktu poBaH1e cnucka

CMeHa aKTHBHOM 4acTOTBHI OCYLIECTBISETCS KHomKaMu «P™» m «W.
Beixox u3 pexxuma — kHomka «ESCy.

Pabora ¢ npou3BOJILHOI 4aCTOTOM

WN3Ha4anpHO CIMCOK COAEP>KUT TOJBKO OINOPHBIE YacTOTHI. M3mepurens
MOXET TOJIBKO JOIOJIHATH €ro CBOMMH 4dacToTamu. Co3laHre HOBOW YaCTOTHI
IIPOU3BOJIUTCS C OMOIIBIO PEAAKTUPOBAHMS CYIIECTBYIOLIEH.

BreiOepute pemakTHpyeMyl0 4YacTOTy B CIIMCKE KHOMKAMH «/Py, «\l/»,
3aTeM HaXXMUTE «HacToTay.

PQA&KTHPOBEHHE 4acToThbl

Penaxupyeman
-
| vacora

}110 D‘E 00256 KTy

3KaueHvie ypoBHs 21
Ha pegaKTMpyeMoii yacTore

~ Pobasutb

B mosBHUBIIEMCS OKHE, WCIOJB3YsS KHOIKH «€» U «2», MOXHO
TIEPEMEIATLCSA 110 Pa3psAAaM M U3MEHATH MX C IIOMOMIBIO KHOMOK «\/», «y.
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[locne wnaxarus xkHOmkH «/l00aBUTH» yCTaHOBJEHHAas YacToTa OyneT
no0aBiieHa B CITUCOK.

Ecau B crnmcke MNPUCYTCTBYIOT 4aCTOTBI OTJIHMYHBIC OT OIIOPHBLIX, TO HX
MOJKHO YOAJIUTh C IIOMOIIBIO KHOIIKH «Yna.Jme».

Bo3Bpar kK U3MEpUTEIBHOMY dKpaHy Nporu3BOAUTCS KHONKON «ESCy.

AHAJIN3ATOP IIOTOKA E1

Pexum npenHazHayeH AJi1 KOHTPOJS U JTUArHOCTHUKU OCHOBHBIX IIM(PPOBBIX
KaHAJIOB U CTPYKTYypbl nepBUYHOro nugposoro noroka El (pekomeHnauus
G.704 ITU-T) , a takxe 11t mpoBepku popmbl curHana mudposoro noroka El
Ha cooTBeTCTBUE «Macke» (pekomenaamus G.703 ITU-T).

Boibepure nyHkr «llotrok El» rmaBHoro weHto mnpubopa u Jainee
«AHanu3atop moToKa». JKpaH Nprudopa NpuMeT CIASayIOIUNA BU;

CTPOKa MHAWKaLWX aBapui BpeMA U3MepeHus
LOS
-

YpoBeHb -76 npb 0:01:17 *
Yacrora 0ly

CODE 0 0.00e + 00

BIT 0 0.00e +00

FAS 0 0.05) e+00 3

| ||_Henpepeisqo /| [ FeHEparop |
/

Y1CNo OWKBOK koadppuumeHT owmnbok

C mnowmoipto (GYyHKUMU «aBTOYCHJICHME» CHUTHAJ Ha BXoje Mpudopa
aBTOMATHUYECKU YCHIJIMBAETCS 10 HEOOXOAMMOTrO YPOBHS, MPHU KOTOPOM OyJeT
POUCXOUTH YCTOMUMBAsI CUHXPOHU3ALUS U paboTa mprudopa B IEJIOM.

Ecniu curHan Ha BXOJIE OTCYTCTBYET, TO B CTPOKE HHIWKAIMUA aBapui
0TOOPA3UTCSl COOTBETCTBYIOIIMI THUIT aBAPUU.

Ha3nauenne «ropsumx» KHOIMOK B JAHHOM PEKUME pabOTHI:
«F1» - oOHyJeHue pe3yabTaTOB TEKYIIETO U3MEPEHUS

«F2» - Bpems aHamn3a BXOJHOTO CHUTHaJla. BO3MOXHBIE 3HA4YCHUSA:
uHenpepsiBaO / 10 ¢/ 100 ¢/ 1000 ¢

«F3» - nactpoiika koHdurypamuu. Bo3sMoxkHble 3HaUY€HUS : IPUEMHUK /
reHepaTop
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IIpuemMHas YacTh aHAJTHU3ATOPA MOTOKA

B mpomecce ananmm3a BXOJHOTO CHTHaja Ha DJKpaHe OToOpakaeTcs
cienyromas napopmanms:
«Ypoeenvy - 3HaUCHNE YPOBHS CHUTHAIA HA BXOJE, Ab W TekyImiee Bpems
U3MEpEHUS

«Hacmomay - 3HaUeHNE YaCTOTHI CUTHAJIA HA BXO0Je, [ 11
Tunbl 3aUKCUPOBAHHBIX OIIMOOK:

«CODE) - xo10BbIE

«BIT» - butoBbIe

«FAS» - omunOKy [TUKIIOBON CHHXPOHU3AIUU
«MFAS» - ommnOKu CBEpXLMKIOBOW CUHXPOHU3ALUU
«CRC4» - omm6ku CRC

«E-bit» - E-bit ommbxmu

Tunbsl 3aUKCUPOBAHHBIX ABAPUHN U COCTOSHUM:

«LOS» - noteps curHaia

«LOF» - noTepsi IUKJIOBOW CUHXPOHU3AIUU

«LOM)» - notepsi CBEpXLMKIOBOW CUHXPOHU3AIUU

«RDI» - moTepst HUKIOBOM CUHXPOHU3ALMU YIAIEHHOTO MOIYJIS
«MRDI» - noteps CBEpXLUKIOBOW CUHXPOHU3ALUU YIAIEHHOIO MOIYJIA
«AIS» - curHaj MHAUMKALUKA aBApUHHOTO COCTOSIHUS YIAJI€HHOTO MOJTYJIS

2 l AHHBIC!

«DATA» - npoCMOTp JAaHHBIX B ONIPEIEICHHOM KaHajie
«CAS» - IpOCMOTP JAHHBIX CUTHAJIM3ALUU ONPEIEICHHOrO KaHasa

«FAS | NFAS)» - nepexiiroueHue MeX/1y YeTHBIMHU U HEUCTHBIMU KaJIpaMU
MOTOKa

«R 4» - BXoaHOE comnpoTtuBieHue. Bo3moxubie 3HaueHus: 120 Om mipu
OKOHEYHOM MOJIKJIFOYEHUH K BBIXOy KOHTPOJIMPYEMOrO TPAaKTa WIIU

> 5kOM 1pu napauieIbHOM MOAKIIOYEHUH K KOHTPOJIHPYEMOMY TPAKTY
(BBICOKOOMHOE MOJIKIIFOUEHHUE).

Hepenammaﬂ JacTh aHA/In3aTopa IMOTOKA

Pexxum (kondurypaius) «I'enepaTop» N03BOJSIET EpeaBaTh B JIMHUIO
KOHTPOJIbHBIM TECTOBBIM CUTHai. llociie CMHXpOHM3auuu anmnaparypa wid
npueMHass 4YacTte BToporo nmpubopa [enpra-IIPO+ (umm  ngpyroro
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aHAJIOTUYHOrO0 MPUOOpa) HA JabHEM KOHIE JOKHBI MPUHATH

camMblii TecTOBBIM curHai. Ilpu 3TOM, yuyuThIBasg MOJKIIOYCHHE MpubOpa,

TOT XK€

HEO0OXOJMMO MPABUIIBHO YCTAHOBUTH PEXHUM €ro padoThl («T€pMUHAI) WU

«TPAH3UTY).

Tun
Asapuu

Tun

Koadhd. Ouw.

Si 6ut

< CODE
< BbIKI.

<« LOS

4 1BCEK.

v

v

IlapameTpsl redeparopa:

«/[esuanus - NOACTPOMKA BBIXOJHOW YAaCTOTHI TEHEPATOPa

«OuudKkuw» - BKIIOUYEHUE / BBIKJIOUYEHUE OIIMOOK

«Tuny - YCTaHOBKaA THUIIA OIIOOK

«Aeapuu» - BKJIFOUEHHE / BBIKITFOUCHHE HMUTaAlIUHu aBapI/Iﬁ

«Tun» - ycTaHOBKa TUTIA aBapUU

«Koaghgp. Our.» - ycTanoBka HE0OX0IUMOT0 KO3 DUITUEHTA OIITMOOK

«Si 6umy - ycTaHOBKa 3Ha4YeHUsS Si— OuTa

«Sa4-Sa8» - yctaHoBKa 3HaYCHUMN OMOJHUTEIBHBIX 3apPE3EPBUPOBAHHBIX

our

«ABCD» - ycTaHOBKa OUT KaHAJIbHOM CUTHAJIU3AIUU

«x5x7x8» - ycranoBKa cBOOOAHBIX OUT B 16-M BpeMEHHOM MHTEpBaJIe

OO01mme HACTPOMKYN AHAJIM3AaTOPAa MOTOKA

[To xnomke «/lomoHMTENBLHO» HaAcTpamBaeTcsi oOmas KOH(UTYparus

aHajin3aTtopa 1moTokKa.

Buumanue !
[Ipu npoBeneHMH U3MEpPEHUN C MOMOUIBIO JBYX MPUOOPOB B
peXKUME «TEPMHMHAI» OOIIME HACTPOMKH JOJDKHBI  OBIThH

OAMHAKOBBIMMU.



«Pestcum» - BBIOOp pexxrma paboThl («TEPMUHADY / «TPAH3UT)
«Cunxp. Tx» - BIOOp TUIIA CUHXPOHU3ALNU

«Ilomok» - BBIOOP CTPYKTYpPHI TOTOKA

«CRC» - BKIIIOUEHHE / BHIKIIFOUEHHE KOHTPOJbHON CyMMBbI
«Iuneitnwlit K00» - NEPEKIIIOYEHUE TUIIA TUHEWHOTO KOJA

«Tecm. nocned.» - ycTaHOBKa TUIIa TECTOBOW MOCIIEA0BATEIBLHOCTH
«Kanan Ne» - ycTaHOBKa HOMEpPA KaHAJIA

«baiim» - ycTaHOBKA 3HAYCHUM JAHHBIX KaHaja IMPH MOJb30BaTEIbCKOU
TECTOBOMU ITOCJIEI0BATEIILHOCTH

«/Inuna IICII» - yctanoBka 31auenuii qiuunsl [ICIT
«HHneepcusy» - BKIIIOUCHUE / BRIKIIIOYEHUE HWHBEPCHUH JaHHBIX

«Ananuz nocn.» - BKIIOYCHUE/BBHIKIIIOUEHHE aHallM3a TECTOBOM
MOCJIEIOBATENIbHOCTU. BBIKIIOUEHHE HEOOXOJUMO MPOU3BOAUTH B CIyyae
OKOHEYHOI0 WJIM [APAJUICIIBHOTO MOAKIIOYEHUsST K KOHTPOJIHUPYEMOMY
TPaKTy AEUCTBYIOLIEH CHUCTEMBI II€peladyd JAHHBIX IPU HEBO3MOKHOCTHU
YCTAaHOBKM OJIMHAKOBBIX OOIIMX HACTPOEK WJIM B Cclydae mpuema
«TI0JIb30BATEIIbCKOr0» THUIIA TECTOBOW MOCJIEAOBATEIBHOCTU. TeM caMbIM
WCKITIOYAeTCS BBIBOJ HAa DKPaH «OUTOBBIX) OIIHOOK.

MACKA G. 703 pas E1

Pexxum npenHasHadueH misg npoBepku (opmbl curHaina notoka El Ha
coorBerctBue pexkomeHmaumu G.703 ITU-T. [lna 3TOoro Ha wuCCiaeayemsli
CUTHAJI HAKJIAJ[bIBAETCSI COOTBETCTBYIOIIAS «MACKa.

Boiinute B myHkt «[IOTOK El1» rmaBHoro MeHto npubopa u BeiOepuTe
«Macka G.703 mns El». Ilpu Hanmuuu Ha BXoje curHaiga notoka El skpan
IPUMET BUJ:

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

™ T3
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Ecnun xakoi-To mapameTrp He cOOTBETCTBYET pekoMeHnauuu G.703, To oH
BBIICIIICTCS MUTAHUEM.

[Ipu oTcyTcTBUM cUrHaja Ha BX0J€ 00 ATOM BRIBOIUTCA coobmenue. [Ipu
MOSIBJICHUW CUTHAla OOHOBJIEHWE MPOUCXOIUT aBTOMATHYECKH. B ocTambHBIX
CITy4asix JiJisl 3aImycka u3MepeHuil HE00X0IMMO HaXKaTh KHOMIKY «OOHOBHUTD).

COXpaHeHI/IG OCHUILIIOTpaMMBbI OCYHICCTBIIACTCA KHONIKOM «IlaMsaATh.

OCHMNJVIOT' PA®

Pexum mnpennasHaueHn ans HaOMIOACHHS Ha 3KpaHe mpuOopa (OpMEI
CUTHAJIa U OIICHKH €T0 MapaMeTpPOB.

Boiimute B myHkt «Ocmwuiorpad» riaBHoro et mpubopa. Ilpu

HaJIN4nn CHT'HaJIa Ha BXOJ€C IIOABUTCs COOTBCTCTBYHOIIAA CUT'HAIY
ocuJuIorpamMma:

(=]

| Macwra

Y|| VYposewb || Asro |

KHONKH « € » U «2» HMepeMENIaloT OCIHIIOrPaMMYy 10 TOPU30HTAIIH.

B ClIydac CCJIM «TropsA4vHrcC)> KHOIIKM HC aKTHBHBI (COOTBCTCTBYIOH_II/IG 7001

PCKHUMBI HC BI)II[eJ'IeHI)I), HaBUTI'allMOHHBIC KHOIIKHM «4\» )41 ((\1’» nepeMearoT
ocuJUIorpaMmy 110 BEPTHUKAJIH.

Jlist U3MEHEHUs! LIEHBI ACTICHUS 0 [IKale HANpsHKEHUN HAXMHUTE KHOIKY
«MacmrTad Y» u ¢ nomompro KHOHOK «M», «\V» BeiOepere Hambonee
UH(POPMATUBHOE 3HAUCHUE!
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I[JISI HU3MCHCHUSI BPEMCHHOI'O

«Macmrad Y»
uH(OpMaTUBHOE 3HAUEHHE:

JI71s1 i3BMEHEHUST YPOBHS CUHXPOHM3AIMKY HAKMHUTE KHOMIKY «YPOBEHb» U
«™y», «\r», BBIOEpETE KemaeMoe 3HaUEHHE.

C IIOMOIIBIO KHOIIOK



X||_ VYposews ||  Asro |

(=]

| Macwra

ABTOMaTH4ecKass TMOACTPOMKA YCHIEHUS, YPOBHA W BPEMEHHOIO
MacuTaba OCylecTBIAETCS KHOMKON « ABTO».

JlonosHUTENIbHAS HACTPOMKA OCYLIECTBIAECTCS HAXaTUEM  KHOIKHU
«/lOMmOJTHUTEJILHO»: BBIKJIIOYAETCAd CeTKa (BKJIIOYAETCS), MEHAETCS THI
cuHXpoHu3anuu (1Mo (GPoOHTY WIH IO Crmaay) u BXomHoe comportuienue (120
OM unu > 5 kOm).

I[J'ISI COXpPAaHCHHA OCHUJIJIOIPAMMBI HAJKMUTC KHOIIKY «ITamMATb».

PE®JIEKTOMETP

Pexxum npennasHaveH JUisi BU3yallbHOM MHIMKALMA MECTA IOBPEKICHUS
Kalensi, OUEHKH OJHOPOJAHOCTH JIMHHMM, KadyecTBa MY(TOBBIX COEIMHEHHIA,
NOMCKa pa30MTOCTH Tap M ONpENeNieHUus  PAacCTOSHMS 10  MecTa
HEOJHOPOJHOCTH.

JIBa HM30JMPOBAHHBIX MPOBOJHUKA PACHOJIOKEHHBIX BOJIM3M JPYr OT
apyra oOpa3yloT JIMHUIO TMepeJadyd C HEKOTOPhIM XapaKTepUCTUYECKUM
CONMpPOTHUBJIECHUEM (MMMeaaHcoM). Eciu wummnenaHc Be3e OJUMHAKOB, TO
TECTOBBIM MUMITYJIbC MPOXOIUT MOJHOCTHIO. JII0ObIe M3MEHEHHS XapaKTePUCTUK
Ka0eJsi WM HECOBMAJCHUE MMIIEAAHCOB BBI3BIBAIOT OTPAKCHHE YaCTU DHEPTIHUH
uMItyabca. M3mepsisi BpeMs, B T€YEHHUE KOTOPOr0 MMITYJIbC TOXOJIUT O MECTa
OTpPaXEHUS M BO3BPAIIAETCS 0OPATHO, MOKHO PACCUNUTATh PACCTOSTHUE JIO ATOTO
MeCTa HEOTHOPOJHOCTH.

BaxxHyto posb npu 3TOM UTpaeT CKOPOCTh PACIPOCTPAaHEHUSI UMITYJIbCa B
ka0ese V. OHa 3aBUCHUT OT XapaKTEPUCTUK KaOess U ONpeeNsieTCs C MOMOIIbIO
ko3¢ punuenta ykopoueHus Ky,= C/V, rae C- ckopocTs cBeTa B Bakyyme. [l
OOJBIIMHCTBA MapoK Kabenelt KOAD(PHUIIMEHT YKOPOYECHHS HAXOIUTCS B
npeaenax 1+3.

[Ipubop oToOpaxkaeT Ha dKpaHe KaK MEpeJaHHBIM, TaK U OTPAKCHHBIN
UMITYJIbC. THIT TIOBPEKACHHSI MOKET OBITH OTpEACNiCH 1Mo (OopMe OTPaKECHHOTO
UMITYJIbCA:
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30HAMPYHOLLMIA MMNYNLC

O6peie (koHey kabens)
MNK BEICOKMIA MMNEAAHC Lenu

\V

KopoTkoe 3amelikaHue /
WK HU3KMIA MMNEAAHC UEeNK

Haunyumme  pe3yapTaTbl  JOCTUTAIOTCS IPU  HEMOCPEJICTBEHHOM
NOJAKJIIOYEHUM K mape. JIMHug mepenauu «Kuiaa-d3Kpan» o0jagaeT OONbIIMM
KO3 (PUIIMEHTOM 3aTyXaHUs U YPOBHEM IITyMOB.

HN3Mmepenne paccrostHus
B rmaBnom mento Beioepute myHKT «PEDJIEKTOMETP»:

. Paccrosxue oT Hayana
30HAUPYIOLLIWA UMNYILC 30HAWPYIOLWEro

/ KypCOp MMNynbca 4o Kypcopa

i
' 14020 m
|
I
|
I
N\
I
|
|
I
|
I
|

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

KHomku «€» U «=2» HepeMenanT Kypcop M0 TOpu3oHTa u. B ciyuae
€CIIM «TOpSYMe» KHOIMNKW HE AaKTUBHBI (COOTBETCTBYIOIIME MM PEXKUMBI HE
BBIJICJICHBI ), HaBMrallMOHHbIE KHOONKM «P™»  u  «¥»  nepememaror
pedaexkTorpaMMy Mo BEPTHKAIIH.

JlJist u3MepeHust pacCTOSIHUS 10 MPEIIOIaracMoro MOBpeXACHUS Kalems
(medexTa) HABUTAIIMOHHBIMKM KHOMKAMHU « €, «=>» MEPEMECTUTE U YCTAHOBHUTE
KypCOp Ha HA4aJl0 OTPaXEHHOIro UMITyJbca. OT TOYHOCTH MO3UIIMOHUPOBAHUS
3aBUCUT TMOTPEITHOCTh u3MepeHusa. [Ilpu  HEOOXOTUMOCTH  PACTSHUTE
MOJIYYCHHYIO peduIeKTorpaMMy J0 MOTyYeHUsT HamOoJee YeTKONH KapTUHKH IS
HauOoyiee TOYHOIO MO3UIIMOHUPOBAHUS Kypcopa (CM. HHUXE YCTaHOBKA
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«MacmrTad X»). [lo uncieHHOMY 3HAYEHHUIO B TPABOM BEPXHEM YTy Ha SKpaHe
MOHO OLIEHUTh PACCTOSIHUE JO MPErnoiaraeMoro MOBPEXACHUsT Kabels

(nedexkra).

[lepen HayanoM W3MEPEHHH HEOOXOAUMO YCTAHOBUTH CIICIYIONTUE
napaMeTpbl. HakaB kHONKy «J/lMama3on», ¢ NMOMOIIbIO KHOMOK «P», «»
YCTAaHOBHUTE JIJIMHY HECKOJIBKO OOJBIIYI0 PACCTOSHUSA 10 MPEAIoaracMoro
nedexTa uim 10 KOHIa Kabes:

|
: 1002 m
l
|
il
l
|
I
|

% .2Kkm

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

[Ipubop cam ycTaHaBIMBAaeT ONTUMAJIbHYIO LIMPUHY HMIIyjJbca B
3aBUCUMOCTH OT BbIOpaHHOro juanazoHa. OJHAKO HW3MEPUTENb MOXET
U3MEHATh 3TOT MapaMeTp Ul HOoJdy4yeHHUs: Oojiee 4eTKOM KapTUHKU. [l 3Toro
TIIOBTOPHO HAXMHUTE KHONKY «J[Mama3om» M ¢ MOMOMIBIO KHOMOK «/M», «\N/»
BbIOepeTe Haubosnee uHPoOpMaTUBHOE 3HaueHHe. Ha ManbIXx paccTOSHUAX
CleyeT IOJb30BaThCsl KOPOTKMMM HUMIyJbCaMH, a Ha OoJibIIUX — Oojee
JUIMHHBIMU

|

: 1002 m
|

|

WA

|

|

|

|

% 120 He
[ Macwrab X| [ Wwmnynsec | | K ykop.

JI1s OTMEHBI aKTUBHOCTH PEXKUMA «TOPSYUX» KHOMOK HAXMUTE «OK»:

40



1002 m

/\

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

Jlnst u3MeHeHusi pa3Mepa IO BEPTUKAIBHOM OCH HAXMUTE KHOIKY
«Macmrad Y» ¥ ¢ noMmomplo KHOHOK «P», «N» BoiOepere HambGonee
nH(pOpMaTUBHOE 3HAUCHHE:

14002 m

42 ,.0p0b
[ MacwrabY|| [duanasoH || K ykop.

A,

JUis W3MEHEHMs] BPEMEHHOTO MaciTada MOBTOPHO HAXKMUTE KHOIKY
«Macmitad Y» u ¢ momompio KHOmoK «M», «\» Bribepere Hambonee
uHpopMaTuBHOE 3HaUeHue a1 «Macmrad X»:

14020 m

Fi

¢ 20m |

[ Macwra6 X|| Owanason || K ykop.
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KoppektHoe wn3mepeHne paccTOsSHUA IPOBOAMTCSA IIOCIE  BBOJAA
kodpdunuenta ykopodenus. Haxmure kHomky «K ykop.» U ¢ HOMOIIBIO
KHOTIOK «M», «\N/» yCTaHOBHUTE KemaeMoe 3HaUEHHE:

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

Eciu xospdunmeHT ykopoueHrss HEM3BECTEH, HO U3BECTHA JTMHA Kabes,
YCTAaHOBUTE Kypcop Ha KoHell kabems. 3atem, u3MeHss Kod(DPUITMEHT
YKOPOYEHUSI BBICTABUTE PACCTOSHUE 10 Kypcopa paBHOE peaTbHOW JIMHE.
JlaHHBIN METO XOpoIIo paboTaeT 1y Kabenel 6e3 BCTaBOK.

JloTIOTHUTENIbHAsT ~HACTPOMKA OCYIISCTBISETCS HaXKaTHEM  KHOIKHU
«JlOMOJTHUTEJIBHO:

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 BepxHeil uact »3KkpaHa BBIBOJUTCA HUHpOpMaIUs O TEKYyLIUX
HacTpoilkax pedIeKTOMETpa, KOTOPhIE 3aJal0TCSl C MOMOIIBI0 «TOPSUYUX»
KJIAaBUIIL. B HU)KHEN 4acTH 3KpaHa BBIBOJATCS JOMOJIHUTEIIBHBIE HACTPOUKU:

«YcpeaHeHHe» - II03BOJISICT U3MEHUTh KOJIMYECTBO ycpeaHeHuul. Ilpu
YMEHBLICHUU 3TOr0 MapaMerpa BpeMs OTKIHWKAa COKPAILAECTCsA, HO BO3pacTaeT
BIUsiHUE WyMOB. [Ipu OosbIIOM ypOBHE IYMOB PEKOMEHIYETCS YCTaHABIIUBATh
MAaKCUMAJIBHYIO CTEIIEHb YCPEIHEHHUS.

«AHTHIIYM» - TIO3BOJISIET BKJIIOUHUTH (BBIKIIOUYUTH) GUiabTp nomex. [Ipu
TOM MeEJIKHE J1Ie(PEeKThl MOTYT OBITh HE BUJIHBI.
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«Tunm Bxoma» - TMO3BOJsAET paboTaTh C OOIMMM, pa3ACIbHBIM WU
ACCUMETPHUYHBIM BXOJOM. TPaUIIMOHHO Han0O0JIee YacTO MCTIOIB3YETCS PEKUM
C 00IIM BXOIOM.

B pexxume ¢ pa3aenbHBIM BXOJaM 30HIUPYIONTUN UMITYJIbC MTEPEaacTCs B
auHuio yepe3 pazbeM «BBIXO/». OTpaskeHHbIH CUrHaji MOCTyHaeT B MpuoOop
yepes pazbeM «BXO/l». Takoe moakitoueHre MO3BOJISET OLICHUTD MEPEX0IHOC
BJIUSHUC OJHOW JIMHWM Ha JPYryr0. Takke 3TOT PEKHUM ITOJIC3€H IS MOUCKA
MECT TMepeIyThIBaHUS KU1 KaOens (pazoutoctu). MIMmyibc pacnpocTpaHseTcs
10 JIMHUH ¥ JIOXOJIUT JIO MECTa NEPEIyThIBAHUS JKUJI, KOTOPOE XapaKTepU3yeTcs
PE3KHUM YBEIMYCHUEM DJICKTPOMArHUTHOM CBSI3M MEXy ImapaMu. B pesynbraTe
Ha dKpaHe pediiekTomeTpa HaOI01aeTCs XapaKTESPHBIM CUTHAIT:

MecTa ne penyTeiBaHWA XKUN

N
Gl 5 1 N T° H
= ().

B pexuMe ¢ acCHMETpUYHBIM BXOAOM 30HAUPYIOIIMN UMITYJIBC ITOJAETCS
OJTHOBPEMEHHO B JIBE JKWJIbl OJHOM Maphl, a Ha SKpaHe O0ToOpaskaeTcsl pa3HUIla
MEXIy OTPA)KEHHBIMU CUTHAJIAMH. TaKOW peKHUM IMO3BOJISIET TOYHO ONPENEIIUTD
paccTosiHUE 10 MECTa HapyLIEHUs CUMMETPHUM Mapbl (MOBPEXKIECHUS OJHOM W3
i napsl). J1jist paboThl UCNIOJIB3YUTE OAHY W3 MPEICTABICHHBIX CXEM:

_TeCTMpyeman NUHKA _TecTUpyeman NnHKA

o 5

Ecnu HeoOXoauMm pexuM CpaBHEHUS KW W3 pas3HbIX mnap (pyHKus
JNBYXKaHAJIbHOTO pe@IeKTOMETpa), TO AaCCUMETPUYHBIM BXOJ  CIIEIyeT
HNOJKIIOUUTh K JBYM JKWJIaM W3 pa3HbIX Map, KaK IIOKa3aHO Ha PHUCYHKE
(mpeamnonaraeTcs, YTO OJIHA U3 MAp 3aBEIOMO UCIIPaBHA):
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TecTUpyemas napa

Q| ()
° @
—_
manng

mng

@ conmnpusop

OtoOpakaemasi Ha JPKpaHE pa3HHUIA OTPAKEHHBIX CUTHAJIOB MO3BOJSET
TOYHO OIPEIEIUTh PACCTOSHUE A0 MECTA, I'I€ Mapbl OTIANYAIOTCS APYT OT Apyra.
[lockonbKy Ha »JKpaHEe TIOKa3aHa pPa3HOCTb CUTHAJIOB, TO II0 BHUAY
pedeKTorpaMMbl HENb3sl CyJIUTh O XapakTepe HEUCHpaBHOCTH (OOpBIB WU
KOPOTKOE 3amMbIKaHue). /{15 yToUHEeHUs! UCIOJIb3yTe pexkuM OOLIEro BX0/a.

«IlBa KYpcopa» - IO3BOJIACT BKIIIOYUTDH BTOpOﬁ Kypcop:
PaccTosHue Mexay Kypcopamu

HeakTueHbIA Kypcop AKTUBHBLIR Kypcop (MuraeT)

/ /

: : / 14020 m

: l A =10058 m
I

| |

| |

I I

1 /\

| |

| |

| |

I I

| |

I I

I I

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

DTOT peXUM TO3BOJIAET U3MEPSITh PACCTOSHUE MEXKIY KypcopaMu
(HEOTHOPOAHOCTSIMU JIMHKUM). AKTUBHBIN Kypcop BblfielieH Muranvem. KHonku
«€» U «» MepeMeNiaroT aKTUBHBIA Kypcop Mo ropu3oHTanu. Ilepekmodyenne
MEXKY Kypcopamu OCylmecTBiasseTcs: KHONKOU «OK».

«ABTOYCHJIEHH€» - BKIIIOUSHHE JAHHOTO PEKHUMa MO3BOJIIET HAOJI0/1aTh
MenKhe Ae(eKThl Ha 3HAYMTEIBHOM PacCTOSHUM Oojiee oTdeTnuBO. (JHAKO,
dbopma OTpaKEHHBIX UMITYJIbCOB MOXKET OBITh HCKaXKEHA.

«KaauOpoBouHble MeTKW» - [JaHHBIM PEXKUM NOpPEAHA3ZHAYEH A
MIPOBEICHUSI IOBEPKH (KATHMOPOBKH) PeIICKTOMETPA.

Jiist coxpanenust peiekTorpaMmbl HAKMUTE KHOTIKY «[laMAThY.
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PE3YJILTAThI UBMEPEHUH

JIns mpocMOoTpa pe3ynbTaToB u3MepeHnil HaxxMuTe KHONIKY «[IAMATDy:

NAMATb

Pabouee 3aTyxaHue 1
MepexogHoe BnusHue FEXT ]
Mepexop+oe srmsne NEXT | 1]
BosepatHble notepu RL B ]

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

[TepemenieHue MEXIy ITyHKTAMH OCYIIECTBISETCS KHOMKaAMU «N» |
«\», BpIOOp — «OK». HanpoTuB Kaxmoro pexuMa IOKa3aHa CTEICHb
3aM0JIHCHUS TIAMSITH.

IIpu Haxxatuu KHONKU «IIpocMOTp» Ha PKpaH BBIBOASATCS COXPAHEHHHIE
naHHele. IlepemeleHue MexIy 3aMMCAHHBIMU JAHHBIMHU OCYLIECTBIISETCS
KHOITKaMH «Py» «\y.

Brixon u3 pexuma — kHomnka «KESCy.
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CBA3b C IIK

[IpuGop ocHamen wuHTepdeiicoMm wuHPpakpacHOW cBA3U. JlaHHBIN
UHTEppEHC TMpeaHa3HayeH Ui [epeJadyd pe3ysbTaTOB M3MEpPEHUH Ha
NEPCOHANIbHBIN KOMITIBIOTEpP, PabOTAIOIIMKA MOJ| YHPABICHUEM OINEpPAMOHHOM
cuctembl cemerictea Windows (Windows 98, Windows Me, Windows 2000 wiu
Windows XP).

[Tpubop sBrseTCS YCTPOMCTBOM, COBMECTHMBIM CO CTaHgapToMm Serial
IrDA (SIR). Jns opraHm3amuu CBs3WM mpubopa dYepe3 HHpaKpacHOE
coenuHeHne ¢ OObIYHBIM HacToJbHEIM [IK TpeOyetcs amantep wHpakpacHOM

k
CBSI3U .

VYcranosute Ha Bam IIK nmporpammy «COMMUNICATE». [ns atoro
3aIlyCTUTE Ha BBINIOJIHEHUE (Daiil «setup.exey, HaXOAALUICS Ha KOMIIAKT-AUCKE
¢ JIorotTunoM «CBs3bIpudop».

B nosiBuBImIEMCS OKHE HaXXMUTE KHOIIKY «Y CTaHOBUTHY. Jlanee ciemyure
yKa3aHusAM  Iporpammbl-ycraHoBmuka. [locie  3aBepmieHnss  mponecca
yctaHOBKM B MeHI0 «llyck» nmomxHa mnosiBUTbes manka «CsizslIpubopy.
Otkpoiite 3Ty nanky u 3anyctute nporpammy « COMMUNICATEy.

Oxno UK cBs3u mpubopa A0MKHO HaxoAuThesa Ha pacctosHuu 10 — 20 cM ot
UK ananrepa. Beibepute B rmaBHOM MeHIO pexxuM «CBsizb ¢ [TK».

HaxaB nHa kHOmky «OK», mnepeBeaute mnpuOOp B COCTOSHHE OXXKHMJIAHUS
YIPABJISIIONIMX MOCBUIOK CO CTOPOHBI KommbloTepa. Ha skpane oToOpazutbes
cooOmrenue : «CBS3b ¢ ITK».

Yepes mexotopoe BpeMs (00brdHO He Oonee 20 cexynm) Ha 3kpane [IK
(psamoM ¢ WacamMu Ha TIAHENH 3a7a4) JTOJDKEH IOSBHUTHCS SIPJIBIK ¢ HAa3BAaHHUEM
npubopa. JletanpHoe onucanue padbotel ¢ nporpammoit «COMMUNICATEY
HaxoauTcs B pazzaene «CrpaBkay TIIaBHOTO MEHIO TIPOTPaAMMBI.

[Ipu oTCyTCTBHM CBSI3U C TPUOOPOM TMOMBITAUTECh YCTAHOBHUTH CBS3b
Bamero IIK ¢ nto0bim ucnpaBasiM MK ycTpoiicTBOM (IpyruM KOMIBIOTEPOM
Win MOOWIBHBIM TelieoHoM). Ecim co3maTe coelMHEHUE HE YNaeTcs, TO
MPOBEPHTE MPABWIBHOCTh YCTAaHOBKH JAparBepa amantepa MK cBs3m wim
nonpoOyHTe 3aMEHUTh aianTep.

Ecnu He ynaeTcssi yCTaHOBUTH CBSI3b TOJNBKO C JaHHBIM MPUOOPOM, WUITU
CBS3b SIBJISIETCSI HEYCTOMYMBOW, TOMPOOYWTE YMEHBIIUTh MaKCHMAIbHYIO
ckopocTh coeauHeHHs. OOBIYHO HACTPOWKH MAaKCUMAaJIbHOW  CKOPOCTH
HaxoJsTCs B CBOMCTBax ApaiBepa aganrepa UK ceasm.

Buumanmne !
Jis ynobctBa pabotel, B pexume cBsa3u ¢ [IK npubop He
BBIKJIIOYAETCS IPU IJTUTEIHHOM OTCYTCTBUM HAXKATHSI KHOTIOK.

* amantep MHPPAKPACHOMN CBA3M B KOMILIEKT IIOCTABKH NPUOOPA HE BXOMT M MOXKET OBITL IPUOOPETEH
JIOTIOJIHUTETIBHO.
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YKA3AHUA 11O ITOBEPKE (KAJIMBPOBKE)

Jliis mpubopa ycTaHABIMBAETCS MEXIOBEPOUYHBIN (MEKKaTUOPOBOUHBIN)
uHTepBan aBa roga. [lpoBepka (kaiuOpoBKa) MPOU3BOJUTCS TaKKE IOCIE
MPOBEJICHUS PEMOHTA.

CpencrBa noBepku (KaJaudpoBKM)

Jlis mpoBeJieHUs] OBEPKH (KaTMOpPOBKU) CIEIYET MPUMEHSTh CpPEACTBa
U3MEPEHHI U BCIIOMOTaTelIbHOe 000pYy/I0BaHHE, IEPEUNCIICHHbBIE B TA0IHIIE.

[TepeyeHb KOHTPOIBHO-U3MEPHUTEIBHOM ANIapaTypbl U BCIOMOIATEIbHOTO
000pyA0BaHUs MPUMEHSIEMbIX TP MOBEPKE (KaIUOPOBKE)

Kon- OCHOBHEBIE TEXHHUYECKIE
HaumenoBanue Tun
BO XapaKTEPUCTHKHU
N3mepurenbHbIi Hwnamazon gactor 10 xkI'tp— 100
T'4-158 1
TeHepaTop MIn.
B3-59
1503071 Hwnamazon 20 I'm— 20 MI'n
Bomsmerp B3-63 I 10,01B...100B
YacToTomep JuanazoH u3aMepseMbIX 4acTOT

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

AJIEKTPOHHO-CUYCTHBIH )
P norpemsocTsio 10°f

Pe3zucropsl C2-14 )
60 Om = 0,5% 0,25
Habop arrentoaTopos
90 nb
Ocnumrorpad ITonoca mpoITyckaHus CHTHAIA 110
YHUBEpCAIbHBIN C1-99 1 100 MI'a

[Tpumeuanue: [Ipu npoBeeHNN MOBEPKH (KaTMOPOBKH) MOTYT OBITh HCITOJIBb30BaHbI
JIpyrue o0pasioBbie CPEeACTBA U3MEPEHUN C COOTBETCTBYIOIITUMHU METPOJIOTUUECKUMHU
xapaktepuctukamu. CpencTa n3MepeHuil TOJKHBI OBITH TIOJITOTOBJICHHI K paboTe B
COOTBETCTBHUU C IKCIUTyaTallMOHHOW TOKYMEHTAIIUEH.

YcaoBus noBepku (KaandpoOBKH)

e TeMmIepaTypa oKpyxXkaromero Bo3ayxa 20+29C.
® OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa 65+ 15 %.
e atMoc(depHOe JaBJIeHHE 84-106,7 xIIa.
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INPOBEJEHHUE ITOBEPKU (KAJIMBPOBKMN)

BHemnui ocMoTp

BremHuii OCMOTp COCTOMT W3 IPOBEPKH OTCYTCTBUS MEXAHUYECKHUX
MOBPEXKIAECHUN, JIJAKOKPACOYHBIX NOKPBITUM, HAINYMSA U YETKOCTH MAapKUPOBKH,
COCTOSIHUSL U3MEPUTEIBHBIX IIPOBOJIOB.

Buumanue ! Ilepen npoBeneHuem
MOBEPKH (KaTUOPOBKU) HEOOXOIUMO
MOJIHOCTBIO 3aPSJIUTh AKKYMYJISATOPBI.

OnpenesieHue MapaMeTPOB BHIXOJHOT0 CHTHAJIA TeHepaTopa

N3mepennss mpou3BOAATCS IMOOYEPEAHO Il BCEX OIOPHBIX YacTOT B
peXKUME Y3KOIOJIOCHOTO U3MEPEHUS YPOBHSI.

st u3MepeHusi ypoBHS CHUTHaja TeHepaTopa MOAKIIOYUTE K BBIXOTY
npubopa Harpy304HbId pe3uctop comnpoTuBieHueM 120 OM (mocnenoBaTeabHO

nBa pe3uctopa 60 Om):
ol @
L

BbIXOO BXoa

@ ceRzbApuGop
o

Hcnonb3yiiTe BOIBTMETP ISl U3MEPEHUSI YPOBHSI CUTHAJIa Ha JIIOOOM U3
wied Harpy3ku. (O0si3aTeqibHO MpUMeHeHMe AenuTesi Hanpsixenus /IH,
BXOASIEr0 B KOMIUIEKT BOJbTMeTpPa). YPOBEHb IUIEY JIOJDKEH OBITh
OJIMHAKOBBIM M PaBHBIM MOJIOBHHE BbIX0OIHOTO YpoBHs: 0,97 £ 0,06 B.
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Jlng u3MepeHusi 4acTOThl CHTHalla TeHepaTopa MOJaWTe CHUTHal C BBIXOJA
reHeparopa npubopa Ha BXoJ1 yactoroMepa (Bxoz yacroromepa 1:10):

60 Om

C)

60 Om

Bbix0n Bxoq

(11: cansbnputiop

N3smepenusa mpousBogsarcs mig yactor 16384.00 kI'm nu 32.00 xI'm B
pEXKHUME Y3KOIMOJIOCHOTO M3MepeHusl ypoBHs. [loryyeHHbIE 3HAYEHUS JTOJIKHBI
COOTBETCTBOBATh 3asBJICHHBIM B PAa3/elic TEXHUYECKUE XaAPAKTCPUCTUKHU
HACTOSILETO0 PYyKOBOJICTBA.

IIpoBepka 3aTyxaHus aCHMMETPUH BbIX0/1a FreHepaTopa

[IpoBepka 3aTyxaHusl aCHMMETPUHU BBIXOJ]a T€HEpaTOpa OCYIIECTBISETCS
st yactoT 16384 klI'm m 32 xl'w. Jnsg sroro HeoOXomaumo coOpaTh CXeMy,
M300paXKEHHYIO Ha PUCYHKE:
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BbIXOZ, Bxon

@ censsnpubop

[lokazanust mpubopa B pPEKHUME H3MEPEHHUS YPOBHS COOTBETCTBYIOT
3aTyXaHUIO0 aCHMMETPHUH BbIX0OJIa TeHEepaTopa U JOJKHBI ObITh HE Ooiiee -40 1b.

OnpenesieHue MOrpPelIHOCTH U3MEPEHUs] YPOBHSA HYJIs

[TonkirounTe ¢ MOMOUIBI0 U3MEPUTEIBHBIX MPOBOJIOB BBIXOJl T'eHEpaTopa
npubopa K BXOy MIPUEMHHKA, T.€. MpuOop OyaeT paboTaTh «cam Ha ceOs».

BhIXOA, BXOq

@ censsnpubop

N3mepenus npou3BOIATCS ISl BCEX OMOPHBIX YaCTOT OCHOBHOTO CIUCKA
B PEXKUME Y3KOIOJIOCHOTO U3MEPEHUS YPOBHSI.
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ITokazanuss npubopa nomxHel ObiTh 0 = 1 nb. Ilpu oTkIoHEHUH OT
yKa3aHHOW BEJIMYMHBI HEOOXOJAMMO BOWTH B TEXHOJOTUYECKOE MEHI0 W
BBINIOJIHUTh HACTPOWKY HYyJs NpUEMHUKA. 3aTeM  HEOOXOJIHMMO MOBTOPHO
u3MepuTh yposeHs 0 1b.

OmnpenesieHue MOrPeIHOCTH U3MEPEHUsI YPOBHSI CUTHAJIA B pesKMMe
Y3KONOJOCHOT0 M3MEPEeHUsl YPOBHS

N3mepenus npooasaTes st yactoT 16384 kI’ u 32 kI'1.

e Ortximounte Kabelb OT BBIXOAA MpuOOpa AJid HCKIIOYEHHS HaBOJOK Ha
IIPUEMHBIN BXO.

e [lonaiiTe c Beixoaa reneparopa ['4-158 curnan Ha Bxoxa npudopa.

r4-158

BXoQ

@: cansbApubop

e Boiimure B mOyHKT «Y3Kas mosiocay MeHIO «YacTOTHbIE H3MEPEHUS.
VYcraHoBUTE 4acTOTY reHepaTopa paBHOM BBICTABIIEHHOM YacToTe mpubopa.

e l3mensis ypoBeHb curHaia reHepatopa [4-158, nolelitech mnoOKa3aHUiA
noBepsiemoro npudopa 0 1b.

[InaBHOM mojcTpoiikol ypoBHsl reHepaTopa 1'4-158 BbicTaBbTE 3HAUEHHE
0 nb ©Ha wuHAUMKaTOpe mOBepsAeMOro mnpubopa MpH HYJICBOM 3aTyXaHHUH
reneparopa ['4-158.

e Jlanee HEOOXOAMMO JAOMOJHUTEIBHO OCIa0UTh CUTHAJI T€HEpPaTOpa Ha
- 10, -20, -30, -40, -50, -60, -70, -80, -90, -100 nb.
[Toxazanust HAMKATOPA MOBEPSIEMOT0 MPUOOPA JOIKHBI OBITh TAKUMH KE.
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OTKJIOHEHME OT YyKa3aHHBIX BEJIMYMH OIpPEAENseT MOrPEIIHOCTh
U3MEpPEHHs, KOTOpas HE€ JIOJDKHA MPEBBIIATh YKAa3aHHYK B pasfelne
TEXHUYECKUE XAPAKTEPUCTUKHN HACTOAIIETO PYKOBOJICTBA.

IIpoBepka 3aTyxaHusi aCHMMeTPHH BX0JAA NPUEMHHUKA
IIpoBepka 3aTyxaHusi aCHMMETPUM BXOJla NMPHUEMHHKA OCYIIECTBIACTCS
q1st yactoT 16384 kl'n m 32 kI’ B pesxkuMe y3KOMOJIOCHOTO U3MEPEHUS YPOBHSL.

[ToaxtounTe CUMMETPUYHBINA BBIXOJ MPUOOPA K €ro BXOAY, COTJIACHO CXEMe
Ha PUCYHKE:

60 Om

BhIXOA, Bx0[

@ censsnpubop

[Tokazanusi npubopa COOTBETCTBYIOT 3aTyXaHUIO aCUMMETPUU BXOJa
MIpUEMHHKA U JOJDKHBI ObITh He Oosiee -40 nb.

OnpenesieHne ypoBHs COOCTBEHHBIX LIIYMOB

OTkirounTe HM3MEpPUTENbHBIE MPOBOAA OT BBIXOAA I€HEpaTropa W BXoAa
npuemHuka. [lokaszanus npudopa B pexuMe U3MEPEHHs YPOBHS JOJKHBI OBITh:

He 6omee —100 nb mst wactoT 16384 k't 1 32 k['11 B y3KOTIOJIOCHOM peXUME.
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HN3mepeHue mapaMeTpoB CUTHAJIA T€HEPATOPA TECTOBbIX
nocjaea0BaTeJbHOCTeH

Boibepere nyHkt «Ilotox EI» rnaBHoro wmeHwo mnpubopa U Janee
«AHanmU3aTop MOTOKa.

ITo xHONKE «/lOMOTHUTENBHO» YCTAHOBUTE:

TUN TIOTOKAa — HECTPYKTYPUPOBAHHBIN, JIMHEWHBIM Koa - AMI, Tun TectoBoit
MOCJIE0BATENBHOCTH — Bce «1». Bce ocranbHble mapameTpsl — 3HAYEHUS 110
YMOJIYAHHUIO.

[ToaxrounTe K BBIXOMY MPUOOpa HArpy30YHBIH PE3UCTOP COMPOTHBICHHEM
120 Om (mmocnenoBaTenbHO ABa pesuctopa 60 Om):

60 Om l
ocuunnorpadp
60 Om I

BhIXOA, BXO

(.FI censsnpubop

Ucnonp3yiiTe ocumiuiorpad s w3MepeHusi CUTHala Ha pesuctope. Ha
sKpaHe ociuiuiorpada JoiKHA HAOIIOJAThCA OCHWIIIOrpamMMa, MoKa3aHHas Ha
PUCYHKE:
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[IpoBenuTe M3MepeHUs: aMIUIUTYJIbl CUTHANA A, JJIMTEIBHOCTH HUMITYJIbCOB
T, IJTUTENBHOCTH (PPOHTA T(, ITUTENBHOCTH ClIaJa TC.

[Tokazanusi ocuusuiorpada MOMKHBI ObITh: JJIUTEIBHOCTh UMITYJIBCOB TH:
244 + 30 He, uTenbHOCTh PpoHTa: T He 6osiee 80 HC, TUTENHHOCTH CIIajIa:
tc He 6osee 80 HC, amruuTyAa curHana A: 3+ 0,3 B.

OmnpeneneHne NOrpemIHOCTH YACTOTHI CJIeJOBAHNS KATHOPOBOYHBIX METOK
pediekTomerpa

[MogknrounTe K BBIXOAY  MHpuboOpa  HArPy30YHBIA  PE3UCTOP
conporusieHueM 120 Om (mocnenoBarenbHo ABa pesucropa 60 Om) u nonpaiite
CHUTHAJI HA BXx0J yacTtoTomepa Y3-34A:

60 Om

60 Om

Bbix0n Bxoq

(11: canRILNpuGop
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Bxatounte pexum «PEDJIEKTOMETP» B rnaBHOM MeHIO mpuOopa.
Haxas KHOIIKY «JJOITOJIHUTEJIBHO», BKJIIOUUTE pEeXUM
«KAJIMBPOBOYHBIE METKMW». OTOT peXuM CIyXKUT g ITPOBEACHUSA
MOBEPKH (KaTuOpOBKU) pedieKTOMETpA.

[TpoBeanTe M3MepeHHWE YACTOTHI CIAEAOBAHUS KATMOPOBOYHBIX METOK C
NOMOIIIbI0 YacToToMepa. YacToTa ciaegoBaHUs KaluOPOBOYHBIX METOK JOJIKHA
coctaBiath 1024 + 0,5 kI,

OmnpeneneHue MOrPeNIHOCTH H3MEPEHHUsI PACCTOSTHUSA pedIeKTOMETPOM

OnpeneneHne TOTPENTHOCTA W3MEPEHHS PACCTOSHUS TMPOBOJUTCS C
MOMOIIIBIO BCTPOCHHOTO KanOpaTopa.

[MogxmtounTte K BBIXOAY  mpubopa  HArpy304HBI  PE3UCTOP
conporusieHueM 120 Om (nocnenoBarenbHO aBa pe3uctopa 60 Om).

60 Om

©

60 Om

Bbix0n Bxoq

(J‘I CcaRsLnpuGop

Bxmtounte pexum  «PEDJIEKTOMETP» B rinaBHOM MeHi0 mpubopa.
HaxxaB KHOIIKY «JIOITOJIHUTEJIBHOY, BKJIIOUHTE PEKUM
«KAJIMBPOBOYHBIE METKN».

BHyTpeHHee cXeMOTeXHHYECKOe MOCTPOEHUE MPHOOpa B 3TOM PEXHUME
oOecrnieunBaeT mepeaady KaauOpOBOYHBIX METOK C BBIXOJa pedieKToMeTpa Ha
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€ro BXOJ. OTH METKH 0T06pa>1<a10Tc;1 Ha JOKpaHC U ABJAKOTCA 3TAJIOHHBIMH
pacCTOAHHUAMU, ITPUBCACHHBIMU B Ta6J'H/II_[eI

MeTtku 1-2 1-3 1-4
DTaJOHHOE PAaCCTOSTHUE, M 48,8 97,7 146,5
IIpenen norpemnoctu no TY ,m +0,2 +0,2 +0,2

B JaHHOM PCKUMC NHAIIa30H paCCTOHHI/Iﬁ 10 YMOJYaHHUIO PaBCH I xm.

paccTosaHue mexay

n3MepuTenbHbIE KYpcopb!
P YPoop Kypcopamu

/ \\

\
112 3 4 Hn
< :ZM .
| Macwrab X | | Kykop. |

C nmomomipio «ropsianx» KHOMOK «F3» u «F1» ycranosure kodddumment
ykopoueHus 1,50 (o ymomdanuio) u Mmacmrad mo ocu X (paspeuieHue) 2 m.

HaBUrarmoHHBIMU KHOIIKAMU «€» U «=» YCTaHOBUTE HYJICBOH Kypcop Ha
NepeceyeHnt LEeHTpa (POHTa MEepBOM METKU (YCTAaHOBJIEH MO YMOJIYAHUIO),
U3MEPHUTEIBHBI KypCcOp COBMECTHUTE C LIEHTPOM cClaja MEepBOW METKH
(mepexitouenne kKypcopoB — kHomka «OKy»). CHumuTe mnokazaHus
paccTosiHUS MeXy Kypcopamu (rpada 1-2 B BEIIIIEIPUBEICHHOM TaOIHUIIE).
VYcranoBuTe HyJEBOM Kypcop Ha IepeceyeHHH ILeHTpa (poHTa MEepBOi
METKH, U3MEPUTENBbHBIN KypcOp COBMECTHUTE C LIEHTPOM (PpOHTA BTOPOM METKHU.
CHUMHTE TTOKa3aHUsI PACCTOSIHUS MEeX Ty Kypcopamu (Tpada 1-3 B Tabnuiie ).

YcraHoBuTe HyJIEBOH Kypcop Ha TEpPECEUYCHHH IIEHTpa (pOHTa TEPBOM
METKH, U3MEPUTEIBHBIA KYpCOp COBMECTHTE C IIEHTPOM CITaJla BTOPOH METKH.
CHuMUTE TTIOKa3aHUsI pacCTOSIHUS MEXKy Kypcopamu (Tpada 1-4 B Tabiuie).

Boruncnute pasHOCTH MEXAY STAJIOHHBIMU PpACCTOSHUAMH (Tabiuua) u
VU3MEPEHHBIMU.
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[TomyueHnHbple pa3sHOCTU HE JOJDKHBI MPEBBIMIATH MPEACIIOB MOTPEHIHOCTEH,
yKa3aHHBIX B TaOJIULIE.

VYcranoBute Maciutad 1o ocu X (pazpenieHue) 38 cw.
[ToBTOpUTE MIPUBECHHYIO BHIIIE MPOIEAYPY ISl JAHHOTO Pa3peIIeHHUs.

[lonydeHHBIE pa3HOCTH MEXKIY dTAIOHHBIMU PACCTOSAHUSAMH U U3MEPEHHBIMU HE
JIOJHKHBI TIPEBBIIIATH MPEIEIOB MOTPEIIHOCTEH, YKa3aHHBIX B TaOIHIIe.

IIpoBepka nepekpbIBaeMOro 3atryxanus pedekromerpa

B pexume «PEOJIEKTOMETP», naxxaB kHonky «{OITOJIHUTEJIBHO»,
YCTAHOBHTE THUI BXoJa «Pa3nenbHbIiny.
C nomompto «ropstueit» kHonku «F2» ycraHoBuTe nuana3zoH 1 KM, IIUPHHY
UMITyJIbCa 4 MKC, K AHTUIILYM»- BKJI, «Y CpeHEeHHe» - 4.

[Tomaiite curnan ¢ Beixoaa pedaekToMeTpa Ha BXO/:

BhIXOA, BX0[

@ censsnpubop

Y6eautech B HAIMYUK UMITYJIbCA HA SKpaHe Mpuodopa.

C nomotpio Habopa aTTeHaTopoB ociiadbTe curHai Ha 90 nb, cornacHo
IIPUBEAECHHON CXEME:
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aTTeHaTop—
90 gb

—L

Buixon Bxo0

@ ceasLnpubop

JIist WCKJTIOYEHUsT HABOJOK Ha BXOJ MNpuOopa 00s3aTeIbHO 3aMKHHTE
HEMOAKITIOYEHHOE TJIEY0 BX0/1a peIECKTOMETPA Ha «3EMITIOY.

(ITpu TakOM «aCMMMETPUYHOM)» TOAKIIOYEHUH aTTEHI0ATOpa 3aTyXaHUe
90 nb coorBeTcTByeT 3aTyxaHuro B 96 b 1Opu  «CUMMETPUUYHOM
MOAKITFOUCHHH ).

VYcranosute ycunenue curana 90 nb (kxomka «Macmtad Y»).

Pe3ynpTaT mpoBEepKH CUHWTACTCS YAOBICTBOPUTEIBHBIM, €CIIM Ha DJKpaHe
npudopa MOXKHO BU3yaJIbHO HAOIIOAATh OCIA0JCHHBIA 30HAUPYIOIINN UMITYJIbC.

TPAHCIIOPTUPOBKA U XPAHEHHE

TpancnopTupoBaHue MNPUOOPOB TMPOU3ZBOJAUTCA B YHNAKOBAHHOM BHU/JIE
KEJIE3HOJOPOKHBIM MM aBTOMOOMIBHBIM TPAHCIIOPTOM B KPBITHIX BaroHax HIIU
3aKPBHITBIX aBTOMAIMHAX B COOTBETCTBUM C IPAaBWIAMHU IIEPEBO3KU TPY30B,
JNEHUCTBYIOIIMX Ha JAHHOM BHJIE TPAHCIIOPTA.

[lepen nnuTenbHOM TPAHCIIOPTHUPOBKOM, BO H30CKAHUE TOBPEKICHUSA,
aKKyMYJISITOPHI CIIETyeT U3BJIEKATh U3 0aTapeiHOTO OTCeKa.

B nomemieHusix s XpaHeHUs HE JIODKHO ObITh NIBUIM, MapoOB KHUCIOT U
IIEJIOYEH, arpeCCUBHBIX Ta30B W JAPYTHX BPEIHBIX IPHUMECEH, BBI3BIBAIOIIMX
KOPPO3HIO.

CBEJAEHUA O COAEP KAHUU JPAT'OLHEHHBIX
METAJIJIOB

JparoneHHbIX METaIJIOB IPUOOP HE COAEPIKHUT.
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TAPAHTUMHBIE OBS3ATEJIBCTBA

3aBOA-U3rOTOBUTEIL TapaHTUPYET pabOTOCMOCOOHOCTh Mpudopa Tpu
COOJIFOZICHUM YCIIOBUM OKCIUTyaTallMd, XpaHEHWUsS U TPaHCIOPTUPOBAHUS,
YKa3aHHBIX B HACTOAIIEM TEXHUYECKOM OINHWCAaHWUW. [ apaHTUHHBIM CPOK
IKCILTyaTauu - 12 MecsIeB ¢ MOMEHTa IpoJaxu mpubdopa. ['apaHTUiHBIN Cpok
HE PacHpOCTPAHAETCS HA AKKYMYJISITOPBI IUTAHUS U 3aPSAIHOE YCTPOUCTBO.

B caywae Bhixoma mpubopa U3 CTpOosT HEOOXOAMMO  COCTABUTh
COMPOBOAMUTEIILHOE MHCHbMO C YyKa3aHUEM HEUCIPABHOCTH, MOAPOOHOTO
oOpaTHOro ajpeca M KOHTakTHbIX TenedoHoB. IIpubop BMecTe ¢ MHCHMOM
BBICBUIAETCS MIPEANPUATUIO-U3TOTOBUTEIIO 10 a/Ipecy:

170030, TBeps, yn. Koponesa a. 9, CBA3BITPUBOP
Ten. (4822) 42-54-91, 51-50-72, dakc (4822) 42-54-91
http://www.svpribor.ru, svsales@svpribor.ru

Yo6eautenbHass mnpockba BBICHUIATH MNMPUOOp IS pPEMOHTa B MOJHOM
KOMIUJIEKTaIIUH.

CBUAETEJBCTBO O IIPUEMKE

N3meputens napameTpoB kabenbHbIX TuHUN [JenpTa-ITPO + 3aBoackoi

No COOTBCTCTBYCT TCXHUYCCKHUM YCJIOBUAM U IIPHU3HAH I'OAHBIM

K 9KCILTyaTalliu.

[IpencraBurens 3aBoaa
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HPUJIOKEHHUE

ANSI MASKS

Table B.1 Voice service.

Frequency | Hz 200 | 300 400 600 1,020 | 2,000 |2800 |3000 |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 |-9.00 |-900 |-9.00 |[-9.00 |-
InsLoss | dBmin | - 1000 | -11.50 | -14.00 | -20.00 | 2350 | -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.2 Modem 56 Mbps.

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 | - -6.00 -6.50 -7.00 -9.00 -9.00 9.00 | -9.00 -
Ins.loss | dBmin | - -5.50 -6.00 -7.00 1000 | -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 | 240 | -5.00 | -820 |-12.00 |-1500 |-1500 |-15.00 |- -
Ins.loss | dBmin | -24.90 | 2520 | -26.00 | 2920 | -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 | -4.50 | -650 | -9.00 | -13.50 | -14.00 | -14.00 | -14.00 | -13.50 | -
Ins.loss | dBmin | -13.40 | -14.00 | -17.00 | -20.60 | -22.00 | -24.00 | -27.00 | -32.00 | -

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.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 | -16.40 | -17.00 | -20.70 | -25.20 | -27.00 | -29.50 | -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 | -1450 | -1450 | -1450 | -14.50 | -14.50
Ins.loss | dBmin | -12.00 | -14.00 | -16.00 | -19.60 | -22.00 | -2420 | -2820 | -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

60




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
RetLoss | dBmax | -6.50 | -8.80 | -11.80 | -12.80 | -13.50 | -14.00 | -14.00 | -14.00 | -14.00
Ins.loss | dBmin | -36.00 | -44.00 | -48.00 | -52.00 | -60.00 | -68.30 | -72.30 | -76.20 | -80.80
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.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
RetLoss | dBmax | -650 | -8.80 | -11.80 | -12.80 | -13.50 | -14.00 | -14.00 | -14.00 | -14.00
Ins.loss | dBmin | -23.50 | -28.60 | -31.20 | -33.65 | -39.00 | -44.50 | -54.30 | -63.10 | -74.70
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.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
RetLoss | dBmax | -650 | -8.80 | -11.80 | -12.80 | -13.50 | -14.00 | -14.00 | -14.00 | -14.00
Ins.loss | dBmin | -15.40 | -18.80 | -21.20 | -22.00 | -2550 | -29.10 | -3540 | -41.30 | -48.90
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.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
RetLoss | dBmax | -6.50 | -9.00 | -11.50 | -14.50 | -14.50 | -14.00 | -13.80 | -13.50 | -13.00
Ins.loss | dBmin | -28.80 | -32.80 | -38.60 | -43.40 | -47.17 | -53.80 | -59.00 | -68.80 | -78.60
LCL dBmax | -45.00 | -45.00 | -45.00 | -45.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00
NEXT dBmax | -65.00 | -65.00 | -65.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00
FEXT dBmax | -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
RetLoss | dBmax | -6.50 | -9.00 | -11.50 | -14.50 | -14.50 | -14.00 | -13.80 | -13.50 | -13.00
Ins.loss | dBmin | -30.50 | -34.70 | -40.90 | -46.00 | -50.00 | -57.10 | -62.50 | -73.00 | -83.40
LCL dBmax | -45.00 | -45.00 | -45.00 | -45.00 | -40.00 | -40.00 | -40.00 | -40.00 | -40.00
NEXT dBmax | -65.00 | -65.00 | -65.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00
FEXT dBmax | -65.00 | -65.00 | -65.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00
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ETSI MASKS

Table B.12 Voice service.

Frequency | Hz 200 | 300 400 600 1,020 | 2,000 | 2,800 | 3,000 | 3,400
Noise dBm max | -84.30 | -84.30 | -84.30 | -84.30 | -84.30 | -84.30 | -84.30 | -84.30 | -84.30
RetLoss | dBmax | - 6.00 | -650 | -7.00 [ -9.00 |-9.00 [-900 |-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 | 2,800 | 3,000 | 3,400
Noise dBmmax | -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 | -2520 | -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 El.

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

62




Table B.18 ADSL Gé.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
RetLoss | dBmax | -650 | -8.80 |-11.80 | -12.80 |-13.50 |-14.00 | -14.00 | -14.00 [ -14.00
Ins.loss | dBmin | -36.00 | -44.00 | -48.00 | -52.00 | -60.00 | -6830 | -72.30 | -76.20 | -80.80
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.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 | dBmax | -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 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.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 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.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
RetLoss | dBmax | -6.50 | -9.00 | -11.50 |-14.50 | -14.50 | -14.00 [-13.80 |-13.50 | -13.00
Ins.loss | dBmin | -28.80 | -32.80 | -38.60 | -43.40 | -47.17 [ -53.80 | -59.00 | -68.80 | -78.60
LCL dBmax | -45.00 | -45.00 | -45.00 | -45.00 | -40.00 | -40.00 | -40.00 [ -40.00 | -40.00
NEXT dBmax | -65.00 | -65.00 | -65.00 | -60.00 | -60.00 | -60.00 | -60.00 [ -60.00 | -60.00
FEXT dBmax | -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
RetLoss | dBmax | -6.50 | -9.00 |-11.50 |-1450 | -1450 | -14.00 [-13.80 |-13.50 | -13.00
Ins.Loss | dBmin | -30.50 | -34.70 | -40.90 | -46.00 | -50.00 | -57.10 | -62.50 | -73.00 | -83.40
LCL dBmax | -45.00 | -45.00 | -45.00 | -45.00 | -40.00 | -40.00 | -40.00 [ -40.00 | -40.00
NEXT dBmax | -65.00 | -65.00 | -65.00 | -60.00 | -60.00 | -60.00 | -60.00 [ -60.00 | -60.00
FEXT dBmax | -65.00 | -65.00 | -65.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00 | -60.00
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CBEJIEHUS O TEPBUYHOM ITOBEPKE (KAJIMBPOBKE)

N3mepenue BeIxogHOTO ypoBHS reHepatopa (B) Ha yacrore (kI'1r)

YacroTa Hanmere
[Io TY dakTuyecKku
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

N3mepenue yactoThl curnana reaeparopa (kl'm) na gacrore (kI'mx)

Yacrora AELLEIC
[IoTY dakTnuecku
16384 16375,80+16392,19
32 31,984+32,015

3aTyxaHne aCUMMETpUH BbIxoza reneparopa (ab) Ha yactote (kKI'1x)

daxkTnueckn
HoT¥ 16384 32

He Ooxee -40 nb

N3mepenue ypoBHs Hyns (1b) Ha wacTtorte (K[ '1)

Yacrora JlanHpic
I[Io TY dakTUYeCKU
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
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N3mepenue ypoBHs curHana (1b) B y3KOMoJIOCHOM pexuMe Ha yactoTe (kI'1r)

3HayeHue Mo TY 1638333KTI/I‘-IGCKI/I32

-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

3aTyxaHue aCUMMETpUH BXoJia mpueMHuka (nb) Ha yacrore (kI'1r)

dakTnuecku
Mo T 16384 32

e oosee -40 nb

H3mepenne ypoBHs cOOCTBeHHBIX 11yMoB (11b) Ha wacTote (k')

Jlanubie
Hacrora [IoTY dakTnueckn
16384 ue ooiee -100 nb
32 He ooiee -100 nb

rnapameTp [Io TY DaKTUYECKU
aMILIUTY 1a 3+0,3B
VMITYJIBC 244 + 30 HC
bpoHT He O6outee 80 HC
cran e oosee 80 HC

N3Mepenue mapamMeTpoB CUTHAJIA T€HEepaTOpa TECTOBBIX MOCIEI0BATEIbHOCTEM

OTTHCK KaIMOPOBOYHOTO KJIeiiMa

Kammbposuimk
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Omnpenenenre 4acTOTHI CIEIOBaHMS KATMOPOBOYHBIX METOK pediekromeTpa

(xI'm)
[Io TY dakTuuecku
1023,5+1024,5
OmnpeeneHne MOrpeHOCTH U3MEPEHUSI pacCTOSTHUS PeBISKTOMETPOM
Metku 1-2 1-3 1-4
DTaJOHHOE PAaCCTOSTHUE, M 48,8 97,7 146,5
[Torpemnoctu mo TY, m +0,2 + 0,2 +0,2
dakTHnuecku

Omnpenenenue NepeKpbIBAEMOT0 3aTyXaHus pedaeKToMeTpa

[IoTY daxktnueckn

He meHee 96 1b

Kanu6posimuk

JlaTa
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