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HA3HAYEHUE

N3mepurens IapamMeTpoB kabenpHblx  JmHUK  Jlenpra-IIPO+

IIPEIHA3HAYCH JUIi M3MEpPEHUS B IIOJIEBBIX U CTALMOHAPHBIX YCIOBHIX
napamMeTpoB CUMMETPUYHBIX KaOellel CBS3U M MPOBEACHUS aHAJIM3a CUTHAJIOB
Ha KOHTPOJIBHBIX BBIXOJaX 000pyA0BaHUS IUGPOBBIX CUCTEM MEepeadH.

B cocraB JlenpTa-IIPO+ BXOAUT MUMIYJbCHBIN pedaekToMeTp, KOTOPbIH

obecrieurBaeT BU3YalIbHOE OIpe/IeICHUE HEUCIIPABHOCTEN KaOesl U PaCCTOSHUS
10 HUX.

AMHJ’II/ITVI[HO-LIaCTOTHI)IC N3MECPCHU.

pabouee 3aryxanue curaaiga (INSERTION LOSS);
nepexoHoe BIusHKUE Ha nanbHeM koHile (FEXT).
nepexoaHoe BiausHue Ha OmmkHeM koHie (NEXT).
saryxanue acummerpun (LONGITUDINAL BALANCE);
Bo3BparHeie notepu (RETURN LOSS);

OIICHKAa CKOPOCTHOTO ITOTCHIIMAJIA JINHUHY,
mrym (NOISE);

TectupoBanue 1mudpoBoro nmoroka E1:

KOHTPOJIb M JTMarHOCTHUKA OCHOBHBIX HH(POBBIX KAHAJOB M CTPYKTYPHI
nepuuHoro mudposoro noroka E1l (pexomenmarms G.704 ITU-T):

® CueT yuciia OMHUOOK B CTPYKTYPUPOBAHHOM U HECTPYKTYPUPOBAHHOM

MOTOKAX, BEIYKMCICHUE KOA(DPUIIMEHTOB OINOOK

e OOHapy»XEHUE U UHJAUKAIINIO aBAPUINHBIX COCTOSHUM

e (opMHUpOBaHNE TECTOBBIX CUTHAJIOB, UMUTAITUS aBapUi U BCTaBKa

[0)1005(010) ¢

npoBepka Gopmbl curHana uudpoBoro noroka E1 Ha cooTBeTcTBHE
macke (pexkomenmanus G.703 ITU-T) ;

CHCHI/IaJIBHBIG d)VHKI_II/II/I:

OIICHKA JITMHBI KaOeJs,

macku XDSL;

OCIIMJUIOTPAMMBI  UCCJICTyEMbIX CUTHAJIOB,

3aMuch M YTEHUE U3MepeHuid B iupoBoM u rpadudeckoM hopmare;
nepeaaya npoTokoja n3Mepenui Ha kommpiotep (MK-mopt).

[TpubGop pexkomeHayeTCs MPUMEHSTh NPU CTPOUTEIHCTBE, YCTAaHOBKE,
JKCIUTyaTalliM ¥ pPEeMOHTe cucreM nudpoBoro ymiaotHeHuss XDSL
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(ADSL/ADSL2/ADSL2+/SHDSL/SHDSL.bis), JTMHEHHBIX TPaKTOB
CyONepBUYHBIX M TEPBUYHBIX ITU(PPOBBIX CHCTEM Iepead, a TaKKe st
IIPOBEPKHU CTPOUTEIBHBIX JJIUH KaOeJiel Ha 3aBO/Ie-M3rOTOBUTEIIE.

Ceptudukar 06 yreepxaeHuu tuna cpeacts uamepenuit RU.C.34.112.A
Ne 33063. ITpubop BriItOUYEH B I'0Cy1apCTBEHHBIN peecTp CPEICTB U3MEPEHUI
Ne 38883-08

YCIOBUSA DKCIVIYATALIUU

Temneparypa okpyxaroiei cpebl —20++50°C
OTHOCHUTEIbHAS BIQKHOCTH BO3TyXa 110 90 % mpu 30°C
ATtMochepHoe aBieHne 86 + 106 kIla

TEXHUYECKHUE XAPAKTEPUCTHUKMU [deasta-11PO +

YacToTHBIE U3MEPEHUA
N3meputens 4acTOTHBIX MapaMeTPOB KaOETbHBIX JTUHUN (PYHKITMOHAIEHO
COCTOUT U3 T€HEePATOpa, MPUEMHHUKA U KOMILUIEKTa U3MEPUTEIBHBIX TPOBOJOB.

I'eneparop

['enepatop Gopmupyet Ha Harpy3ke 120 +£ 6 Om u3mMepuTeNbHBIN CUTHAT
C mapamMeTpaMu, epeYrcIeHHBIMU B TaOIUIaX:

Oﬁmue TEXHHYCCKUE XaPAKTCPUCTUKHU I'€eHEpaTOopa

Beixon reneparopa CUMMETPUYHBIN
BrixonHoe conpoTuBieHue 120 £ 6 Om
3aTyxaHue aCHMMETPUU He 6oiee -40 nb

TexHnyeckue XxapakTepUCTUKH reHepaTopa B pexxkume XDSL

195+0,12B
BbIxoiHOM ypOBEHD (8 + 0,5 nbn)
(4TO COOTBETCTBYET) (0 nbu cooTBeTCTBYET
Hanpsokeruto 0,775 B)

Twum BBIXOJHOTO CHTHAA rapMOHHYECKUI
Omnopubie yacToTsl (*), K[t 8192, 4096, 2048, 1024,

512, 256, 128, 64, 32
[ITar BeIOOpa 4AaCTOTHI 1kl
JomycTrmasi mOrpenrHOCTh YCTaHOBKH YaCTOTHI +0,05%

(*) Ionb30BaTesb MOXKET U3MEHSITH CIIUCOK OMOPHBIX YACTOT MYTEM JJOOABICHUS HOBBIX
4acToT.



XapakTepuCTHKH reHepaTopa B pexknMe aHajm3aTopa noroka E1

BbIX0HOHM ypOBEHD

3+03B

®dopma BBIXOJHOTO CUTHaJIa

B COOTBETCTBHH C
pexomenpanueii G.703

JleBuariysi 4acToThl FreHepaTopa

+127 T

CuHXpOoHM3aLUs

BHYTPCHHSSA, BOCCTAHOBJICHHA

Pexxum paboThl

TepMuHaI / TpaH3UT

JIuHEeHHbBIN KO

AMI, HDB3

DopmMUpPYyEMBIE TECTOBBIE

TICII (2V-1) 6ur

MOCJIEAOBATEIBLHOCTH (N=6, 9, 11, 15, 20, 23)
«Bce 0», «Bce 1»,

M10JIb30BaTENbCKA,

WHBEPCUS

CrpykTypa notoka HECTPYKTYPHUPOBAHHBIH,

NKM-31, NKM-30

Bcraska ommoOok

KOJIOBBIE, OUTOBEIE, FAS,
MFAS, CRC, E-hit

HNmuranus aBapuii 1 COCTOSIHUM

LOS, AIS, LOF, LOM, RDI,
MRDI

Bpewms nmurannu aBapui

HENpepbIBHO

PexxuM MCKYCCTBEHHOTO BBOJIA
[0)1105(010)'8

1 ommOka B cexyHy,
1*10™ (N=-3,-4,-5,-6,-7)

CryxeOHbBIEe KaHAITbI

[Iporpammupyemblie
S-6utel u CAS cnoBa

IIpnemuuk

HpI/IeMHI/IK oOecrieunBaeT TEXHUUECKHUE XApaKTCPUCTUKH, IPUBCACHHBLIC B

Tabauuax:

Oﬁllll/le TEXHUYCCKHUE XAPAKTEPUCTUKH IPUEMHHUKA

Bxon npuemHuka CHUMMETPUYHBIN
BxonHoe conpoTuBieHne 120£6 Owm
a P > 5 kOm

3aTyxaHHe aCUMMETPUHU

He Oonee -40 nb

TexHuyeckue XapaKTepUCTHKH NPHEeMHNKA B pe:kume XDSL

Onopubie yacToThi(**), KI'11

8192, 4096, 2048, 1024,
512, 256, 128, 64, 32

IITar Be1GOpa 4acTOTHI

1kl 11

Jnana3zoH u3MepseMbIX YPOBHEN

ot -100 o +1 nbo
(0 nbo = 8 nbr)

[TorpemnocTs
YPOBHSI

U3MEpPEHUS

HYJIEBOTO
y He Oonee =+ 1 nb

[TorpemnocTs n3MepeHus
B IMana3oHe:

-50... O0ngb
—-80 ... =50 nb
-100 ... -80 nb

He Oonee = 1 nb
He Oonee + 2 nb
He Oonee + 4 nb




[Tonoca npomyckanus

BXOHOTO CHTHAaJIa

cHUrHaja no yposHio — 3u1b

YpoBeHb COOCTBEHHBIX

IIyMOB Tipudopa

(6e3 BHEIIHMX MPOBOJOB NPUEMHUKA H
reHepaTopa)

He 6oxee 0,5 %
OT paboueil YacTOThI

He Oouee -100 nbo

(**) onp30oBaTenb MOXKET JOOABISATH OMOPHBIC YACTOTHI MITH MPOH3BOJILHO
MEHATh  YacTOTy INPHUEMHHMKA. METpOoJorndeckrue  XapaKTepUCTUKHU
TrapaHTUPYIOTCA HA ONOPHBIX YaCTOTaX.

TexHn4YecKHe XapaKTepUCTHKH IPHEMHHMKA B peKMMe H3MepeHus
cleKTpa BHeIHUX nomex «HI'YM»

Jlnanas3oH yactot

or 32 k't o 8 MI'n

Jnama3oH u3MepseMbIX YpOBHEH

ot -60 o +1 nbo
(0 nbo = 8 nbn)

Ilar : 64 — 8832 xI'y 64 xI'
32— 4416 xI'1 32kl
16 — 2208 xI'11 16xI 11
8 —1104 xI' 8 k't

TexHnyecKue XapaKkTepUCTHKHU PHEMHUKA B PesKUMe aHaau3aTopa noroka E1

BxonHoe ycunenue, n1b

ABTOYCWJICHHE

dopma BXOJHOTO CUTHAJIA

B COOTBETCTBHH C
pexomenpanueii G.703

CuHXpoHM3aLUs

BHYTPCHHSSA, BOCCTAHOBJICHHAA

Pexum paboTsl

TepMHUHAI / TPAH3HUT

AHaJ'II/I3I/IpyeMBIe TCCTOBBIC

TICII (2"-1) 6ur

[IOCJIEI0BATENBHOCTH (N=6, 9, 11, 15, 20, 23)
«Bce O», «Bce 1»,

TI0JIb30BaTEIbCKAa,

WHBEPCHUS

CrpykTypa noToka HECTPYKTYPHUPOBAHHBIH,

NKM-31, NKM-30

OO6nHapyxeHrue OomudoK

KonoBele, OutoBele, FAS, MFAS,
CRC, E-hit

OO6nHapy>keHre aBapui U COCTOSTHHUM

LOS, AIS, LOF, LOM, RDI,
MRDI

Jlnama3oH KOHTPOJINPYEMBIX
3Ha4YeHu# ko3¢ durrenTa onmmodox

Ot 102 o 10710

Jlnamas3oH cyeTa yucia TeKyIInux
101805 (310):8

Ot 0 1o 99999999




Peduexromerp

BepxHue  3HaueHMs ~ JMAITa30HOB  HM3MEPSEMBIX
paccrosiauid, M (ipu k03 durrenTe ykopoueHus 1,5)

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

HumkHee 3HaueHHE H3MEPSEMOro paccrostHus (mpu 0,2
ko3¢ punmente ykopouenus 1,5), m

MeprBass 3oHa He Oonee (nmpu KodddunmeHre 0,2
ykopouenus 1,5), m

[Ipenensl nomyckaeMoil MOrpEHIHOCTH OIpPENETICHUS 0,2
paccrostaus (pu kodddurmente ykopodenus 1,5), m

[lepexpriBaeMoe 3aTyxaHue He MeHee, 1b 96
JITUTenbHOCTh 30HAUPYIOIIETO UMITYJIbCa, HC 16 + 32768
BrixogHoe conporusnenue, Om 120+ 6
Yacrtora ciaegoBaHus KaTuOPOBOYHBIX METOK, KI I 1024+ 0,5

OO0mue xapakTepuCcTUKH

["aGapuTtHBIC pa3Mepsl, MM 140x170x90
Bec, kr 1,6
Bpewms pa6otst or AKB HE MeHee 5 yacoB
(6e3 moacBeTKHM)




COCTAB U3JAEJIHUA U KOMIVIEKT IIOCTABKHA

Ne | HaumeHoBaHue Kon-so | Ilpumeuanue
[Tpubop Henpra-11PO + 1
2 3apsiTHO-UTAOIIEE YCTPOUCTBO 1 3[1Y-12/0,5
3 KommiekT u3mepuTenbHbIX 1
IIPOBOJIOB
4 Harpy3zounsrii pesucrop 120 Om 10
B PyKkoBOZICTBO MO 3KCILTyaTallMu 1
6 KomnakTt-auck ¢ nporpaMMHbIM 1
obecrieueHHEM
7 CyMKa 11 IepeHOoCKH 1
8 AKKyMyJIsTOp 4 NI-MH, AA,

1,2 B; 2,3A4




KOHCTPYKIMUASA ITPUBOPA

[Ipubop BBHIMOJHEH B METAUIMYECKOM YJIAPONPOYHOM KOPIIYCE,
MOMEIIIEHHOM B CYMKY JJI IEPEHOCKHU.

HOEJIBTA-[IPO + === cBs3sniPusop ==

AMTakHe

T1=23ne
T2=248nc

T3=13ne

pan B 1 oTs  {—

1
e i
TN

KHonku ynpasieHusi

Knonka Haznauenue

nurTaHue

‘ o Bxuttouenue / BRIKITIOUCHUE TUTAHKS TpUOOpa

[ F1 \ l F2 ‘ F3 ] «TOpsTYHE» KHOMKH: (DYHKIIMOHAJIbHOE HA3HAUYCHHE
OTIPEICIIACTCS PEKUMOM PAOOTHI

MEHIO BbIx0/1 B OCHOBHOE MEHIO TIPHOOPa, BBIXOA/0TMEHA

Esc TEKYIIEro MEHIO WJIH COOOIICHHUS

S

NAMATE
( ) CoxpaHeHHEe U MPOCMOTP PE3YIbTATOB U3MEPEHUN B TAMATH

L npubopa

|

AOMNONMHUTENBLHO .
HaCTpOI/IKa AOMOJHUTCIIBHBIX MapaMETPOB, BLI3OB

JOTIOTHUTENBHBIX (PYHKIIHIA

N

[Cang ) VYpapieHue KOHTPACTHOCTBIO U MOJICBETKOM 3KpaHa
- npudopa
HABUTAIIMOHHBIE KHOMKU: «BJIEBO», «BIIPABO»,

«BBEPX», «BHH3», «OK»
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Ilaneas pasbemoB

OENBTA-MPO + =—=—=

L L ¢
3APALD WK-CBA3b
@ cBssA3bLNPUEOP

Ha manenu pa3bpéMoB mprbopa pacrosiokeHsl (CieBa Hammpago):
® pa3zbeM ]IS MOJKIIIOUEHHUS 3apsiIHO-TTUTAIOIEr0 YCTPOHUCTBA

® pa3zbeM JUIS MOJKIIOUEHHSI U3MEPUTEIBHOIO MPOBOIA K
g depeHnaIbHOMY BBIXOly T€HEpaTopa

® pazbeM ISl MOAKIIOUCHHS U3MEPUTEIIHHOTO TPOBOJIA K
muddepeHmaTbHOMYy BXOAY MPUEMHUKA

® VHJMKATOp 3aps]a aKKyMYJISITOPHBIX OaTapeit

® OKHO HH(PaKpacCHOTo MpuemMornepeaaTdrka (CBA3b C KOMITBIOTEPOM)

Barapelinpiii oTcek BhIHMMAaeTcsl M3 mpuOopa MmyTeM HaxaTus Ha (UKCATOpPbI-
3aILEIIKH.

Buumanue !
[IpousBoas 3aMeHYy aKKyMYJISITOPOB COOJIOIalTe MOJISPHOCTB!
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YKA3AHUA MEP BE3OITACHOCTHU

e K pabore c mnpubOpoM JOMYyCKAIOTCA JIMIIA, HMMEIONIUE OOIIyIo
TEXHUYECKYI0  IMOJArOTOBKY, 3HAWOIIME IIpaBWia  TEXHUYECKOM
SKCIUTyaTalldM W TEXHUKH O€30MacHOCTH TpHU  AIKCIUTyaTaluH
annaparypsl HPOBOJHOW CBS3M W JMHEHHO-KAOENIbHBIX COOPYKEHHI
CBSA3HM U MPOXOALINE NEPUOJUUECKYIO TPOBEPKY ITUX MPABHIL.

e l3MepeHus B MOJIEBBIX YCIOBUSAX JIOJKHBI IPOBOJIUTHCA HE MEHEE, YEM
IBYyMs1 paOOTHUKAMH, OJMH M3 KOTOPHIX Ha3HAYAETCS CTAPIIIHM.

L4 HpH OTKJIFOYCHHUIN Ha OKOHCYHBIX CTaHIMAX HAIIPSAKCHUA
AUCTAHIMOHHOI'O IIMTAaHHsI Ha CTOMKaX OKOHEYHOI'O 060py,Z[OBaHI/IH

JOJDKHBI OBITH BbIBElIEHBI IuTakatel «He BKIrouath — pabora Ha
JIMHUNY»; CHUMAaTh HUMEET MPaBO TOJBKO TOT HYEJIOBEK, KOTOPBIA HX
TIOBCCHUIL.

MNMOAI'OTOBKA K PABOTE

[IpoBenure BHemHUW ocMmoTp mpubopa. VYOeaurecb B  OTCYTCTBUU
MEXaHUYECKUX IMOBPEKIECHUW KOpImyca U D3JIEMEHTOB, PACIIOJIOKEHHBIX Ha
auneBoi manenu. Ecnu npuOop XpaHWics MpH MOBBIIIEHHOW BIAXXHOCTU WJIH B
YCIIOBUSIX HU3KUX TEMIEpaTyp, MPOCYIIUTE €ro B TeueHUue 24 4 B HOPMAIbHBIX
YCIOBUSIX.

Buumanue! Ilepen BkitoueHueM mpudopa
MOJTHOCTBIO  3apSAIUTE  aKKyMYJSITOPBI  C
MOMOIIEI0  IITATHOTO  3apsSAHO-THATAIOIIETO
YCTPOMCTBA, BXOSIIETO B KOMILJIEKT.

[Tponecc 3apsiga MHAULIUPYETCS MHUTAHHEM CBETOJMOIHOTO WHJIHUKATOpPa
Ha TIAHEJM pa3beMOB MpuOOpa. MOMEHTY OKOHYAaHMS 3apsijia COOTBETCTBYET
MTOCTOSAHHOE CBEYEHHE CBETOJAMOJHOTO MHIAMKATOPA, MPU 3TOM IPOLECC 3apsiaa
aBTOMAaTUYECKHU MPEKPaAIIAeTC.

ITockonbky HOBBIE aKKyMYJIATOPBI o0JaaaT 00JIBIINM
TEXHOJIOTUYECKUM  pa30pocoM  mapaMeTpoB, JUIsl  BBIPDABHUBAHMS WX
XapaKTEPUCTUK U JTOCTHXKEHUS MAKCHUMAJIbHOW €MKOCTH PEKOMEHAYETCS Nepe.
HAYyaJIoM JKcIuTyaTanuu mnpousBectd 6-10 mukinoB mosHOTO 3apsima-paspsia.
[Tpy sTOM TPUOOP MOXKHO 3KCIUTyaTHpPOBaTh B OOBIYHOM PEXKUME, HO BpEMS
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paboThl OyJEeT CYIIECTBEHHO OTIWYAThCS OT 3asBiIeHHOTO. [ yckopeHws
mpoiiecca BbIPABHUBAHMS MapaMETPOB aKKyMYJSITOPOB MOKHO HMCIOJIb30BATh
3apsIHOE  YCTPOMCTBO, PEKOMEHIYEMOE€ H3rOTOBUTEIEM aKKYMYJSATOPHBIX
Oarapeil.

ITocne 3apsiia npoBepbTE HANPSHKEHUE Ha aKKyMmyJisTopax. Hampsokenue
Ha KaXXIOM M3 HUX JOJDKHO ObITh HE MeHee 1.2 B.

Bxmounte npubop. O mnpaBUIBLHOM IMOAKIIOUEHHH W HOPMAIbHOM
HANPSOKEHUW TMHTAaHUS CBHUACTEIBCTBYET TIOSBICHHE Ha DJKpaHE 3acTaBKH,
cooOmaromeii o Tune mnpudopa M BEPCHH BCTPOSHHOTO IIPOrPaMMHOTO
oOecrieyeHus.

B mnpubope peanuzoBaHa 3amura OT ciyyailHOro BkJoueHus. Ilocie
BKJIIOUCHUS MprOopa kHonko# (Bki/Beiki) HE0OX0IUMO B TeUEHHUE 2-X CEKYHI
NOJTBEPANTh BKJIIOUeHHE HaxatueM kHomku «OK». B pesynbrare Ha sKpaHe
JIOJDKHO OTOOPa3UThCsI INIABHOE MEHIO.

[maBHOE MEHI0

MNotok E1
Ocuunnorpad
Pednektometp
Ceasb c MK
ABTOOTKN.: BKNn

a=

L A [ wyw [ yn ]

BcerpoeHHOe yCTpOWCTBO KOHTPOJIA aKKyMYJIATOPOB OTKIIIOYAET MPUOOp
IIPU CHYDKEHHUH HANPSDKEHUS MIUTAHUS HUAXKE Oy CTUMOTO.

[IpoBeputh cTeNeHb 3apsiia aKKyMYJSTOPOB MOXKHO MO H300paKeHHIO
Oarapeiku B MpaBOM BEpXHEM YTITy SKpaHa.

[Ipyn HaxaTUW Ha KHOMKY YIPABJICHHS MOJCBETKOW W KOHTPACTHOCTHIO
MOSIBJISICTCS. MEHIO HACTPOWKM DJKpaHa, C TIOMOIIBIO KOTOPOTO, TIPH
HEOOXOJMMOCTH, MOYXHO BBITIOJIHUTH TOJCTPONKY KOHTPACTHOCTH U SIPKOCTH
H300paKeHus.
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HAYAJIO PABOTbBI

I'naBHoe MeHI0 Mpudopa

[Tpubop pacnonaraer HaOOPOM PEKUMOB U (YHKUUU, JOCTYI K KOTOPHIM

OCYILIECTBIISIETCSL Yepe3 IMYHKThl INIaBHOro MeHo. Ilepemellienne mno myHKTam
ocymiecTpasgerca KHonkamu «PN» «\», Beioop — knonka «OK».

14

Cnucoxk IIYHKTOB I'NIaBHOI'0 ME€HIO

Yacmommuowie uzmepenusn (Mzmepenne AUX, myM, CIeKTp CUTHANA,
Y3KOIIOJIOCHOE H3MEPEHHE YPOBHSI CUTHAJA)

ITomox E1 (KOHTPOJIb ¥ TUATHOCTHKA OCHOBHBIX IU(PPOBBIX KAHAIOB U
CTPYKTYpHI iepBudHOTr0 g posoro nmoroka E1 (G.704), mpoBepka
¢dopmbl curHana nudpoBOTo MOTOKa Ha cooTBeTcTBHE Macke (G.703);

Ocuyunnozcpagh (pexum ocrpuniorpada)

Peghnexkmomemp (BusyanbHoe orpeecHIe HEUCIIPABHOCTEH Kabes
U PaCCTOSIHHS 710 HHX)

Csa3b ¢ IIK (Ilepenaua pe3yabTaTOB H3MEPEHUI Ha MEPCOHATbHBIN
KOMIIBIOTED)

Aemoomkn. (Hactpoiika aBToMaTndeckoro BoikioucHus. Eciu B
TedeHre 10 MUHYT B rI1aBHOM MEHIO HE BIOpAH HU OJIUH U3 PEXKUMOB,
0 YMOJTYAHHIO IPUOOP OTKITFOUAETCS).



YACTOTHBIE UBMEPEHUA

[IpuGop GyHKIMOHAIBPHO COCTOMT M3 TIeHeparopa W mnpuemHuka. OH
MIO3BOJIIET MPOBOJIUTH KOMIUIEKC YaCTOTHBIX H3MEPCHHIA:

- pabouee 3aryxanue |L

- IEPEXOHOE BIUSIHUE HA alibHeM KoHlle FEXT
- mepexoHoe BimsiHUE Ha OmmkHeM koHIe NEXT
- BOo3BpaTHbIe notepu RL

- accumetpusi RB

- CKOPOCTHOM MOTEHIHA TUuHUU V

- IyM

N3mepenne padouero 3aTtyxanusi nmapsl IL (Insertion Loss)

[Ipu u3mepenuu paboyero 3aTyXaHus FeHEepPaTop MOAKIIOYAETCS C OJJHOTO
KOHIIa KaOeJIbHOU Mmaphkl, a MPUEMHUK C IPYTroro:

u — — U,

- r
L d -

Pabouee 3aryxanme B Jsmuuu IL  (Insertion Loss), [nb] sBasercs
VHTETPAIBHON XapaKTEPUCTUKOM, OTPAKAIOLIEH 3aTyXaHUE CUTHAJIA, BBI3BAHHOE
BCEU COBOKYITHOCTHIO (haKTOPOB:

U2 PRX SIGNAL
IL = 20 x lg(—2) =10 x |g(— X =SNAL
X g(u1) g(P )

TX _SIGNAL

rape Ul- HanpspDKeHHE IIepelaBacMoro curhaina, U?2- HalpsDKCHHE CUTHAla,
IIPUHUMAEMOTO HAa MPOTUBOIIOJIOXKHOU CTOPOHE WIHA Py geua. - MOIIHOCTH

IepeaaBacMoro CurHana, Py ggya - MOIIHOCTH CHTHAa, IMPUHHMAEMOI0 Ha
NPOTHBONOJOXKHON cTopoHe. Kak mpaBmiio, U2<ULl (P o <Px sicnal) ¥

IL< 0, T.e. npoucxoauT 3aTyxaHue CUrHaa.

Pabouee 3aTyxaHue B IMHUHU JIOJHDKHO COOTBETCTBOBATH HOpMaTuBam. Jliis
IPOBEPKH COOTBETCTBHsSI HOPMAaTHBaM, B TMPHOOpPE MPEIYCMOTPEH IepecueT
3aTyXaHHUs B DJIEKTPUUECKYIO [UITHHY IS KaOelel pa3IMyHbIX MapoK (CM. MyHKT
- «OneHKa JIJTUHBD»).
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Jns u3mepenuss pabo4yero 3aTyxaHus Mapel cCOOEpUTE OAHY U3 CXEM,

N300paKEHHBIX

Ha  pHUCYHKE!

U3MEpEHUE

pabouero

3aTyXaHud

C

UCIIOJb30BaHUEM TeHepaTopa JlenbTa WM M3MEpeHHe pabouyero 3aTyXaHMs C
ucrosb3oBanueM AByx npuodopor [ensta-I1PO (ITpubop 1 pabGortaer B pexume
TeHeparopa - CMOTPH MYHKT «I eHepatop»).

TeCcTUpyemas nuHus

z

- \ [/

o o
1oy I
—
BLIXOS BXog
N cerasnpubop

o @ com
UIIN

TecTMpyemasi NuHus

v

BbixOQ BXoa

@ ceRzbnpubop
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Bbix0oQ BX0O
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Breibepute mynkt «PABOYEE 3ATYXAHUME IL» B pexume «AUYX» u
Haxmute «OK». Dxpan nmpubopa mpuMeT BU!

Haxxmu ctapt

32 xxx Ky xxx ab 2208

| |
Tekylume 3Ha4eHus
YacTOThbl U YPOBHS

N3mepenne AUYX npoBoAUTCS 1O 3aJaHHOMY LUKIY 4acToT. M3mepurens
MOKET BbIOpaTh uHTEepBaN 32- 2208 kIt wim 32- 8192 kI'11 ¢ TOMOIIBIO KHOIIKH
«/Imanazon».

3amyck mOpoueayphl ocyliecTBisercs kHomkoil «Crapt». Bpewms
U3MEpEHUs COoCTaBisieT okojo 1 mMunyThl. I[IpepBarh BBINOTHEHHE MPOIEAYPHI
MOXHO KHOMKOM «ESc». Ilocne 3aBeprieHus Ha sKkpaHe oToOpasutcs rpaduk
AUYX pabouero 3aTyxaHus:

Kypecop PENUM UIMEPEHNIA

N\
0.0 IL

32 536 'y -77 ob 2208

- =
3Ha4veHve W YpoBEeHb aKTWBHOW 4acToThl

KHomku «€» 1 «=» nepeMenaroT Kypcop Mo Juana3oHy 4acTor.

OI_[CHKa IMPUTroAHOCTH JIMHHHU 11O BBICOKOCKOPOCTHBIC CUCTCMEI IICPCIaun
OCYIICCTBIACTCA € IIOMOIIBIO «MACOK>». Ilocne nHaxatuss kHONKHM «Macku»
BBI6CpI/ITC N3 IPCAIIOKCHHOTO CIIMCKA H€O6XOI[I/IMBII7I THUIT CUCTCMBI IICpEaavIn U
IIPOBCINTE aHAJIN3 IIPUTOAHOCTH JINMHNH.
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0.0
\ [ - [
-30 E1 O
ADSL Glite 0
-60 DSL 2 Mbps O
“--h
-90
32 536 'y -77 ob 2208

Jlnist BBIOpaHHOTO THITA CUCTEMBI MEPEAaydl MPUTOAHA Ta 00JACTh YacTOT,
KOTOpasih HE NOMNAJacT B BBIJACICHHYIO 4acTb dKpaHa. IlomagaHue 4acToThl B
BBIICJICHHYIO 00JIaCTh CBHJIETEIBCTBYET O TOM, 4YTO pabouee 3aTyXxaHHe
IIPEBBIIAET HOPMATUBHBIN MTOPOT ISl JAHHOM CUCTEMBI IIEpeauH.

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

JU1s1 3a1IMCH TIOJTYYEHHBIX PE3yJIbTaTOB U3MEPEHUN HAXKMUTE KHOIKY
«IlamATH» U, BEIOPaB CBOOOJHYIO STUEHKY, KHONIKY «COXPaHUTHY.

PaBouee 3atyxaHue IL

MamepeHrue 2
W3mepeHue 3
WamepeHue 4
Mamepenue 5
W3ameperue 6

> | @

I
@
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Pesynbrar Oyner 3aneceH B mamaTh npudopa. CoxpaneHue pe3yabTaToB B
OPYTHUX PEKMMAX U3MEPEHHUM OCYIIECTBIISETCA aHAIOTU4YHO. JlaHHas npouenypa
HE IpUMEHHMMa TOJIbKO K pexumy «MKM». Beixoxg u3 pexuma — KHOIKA

«ESC».

OueHka 1JIUHBI

[Tynkr «OHEHKA JIJIMHBI» no3Bomsier paccuutarh NpUOIM3UTEIBHYIO
JUIMHY TI0 3aTyXaHWio nJis Kabened pasnuyHbix Mapok. Jljis 3Toro mocie
IpPOBENCHUS] ~ U3MEpEeHUH  pabouero  3aTyXaHWsl  HAXMUTE  KHOIIKY
«/lomosiauTeNbHO». Ha 5KpaHe MosiBUTCS pacCUYUTAHHOE 3HAYCHUE JTHHBI:

OueHKa ANUHbI: 976 ™ =

TN o,5
mmno,7
MKCB
MKB

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

Br160p THIA KaGels OCyLIEeCTBIAETCS KHONKaMu «/P» «\r»,

DnekTpudeckas JIMHA KabOemsl, pacCUYMTaHHAs MO 3aTyXaHWIO, JTOJDKHA
COOTBETCTBOBATh MACMOPTHOM, B TIPOTUBHOM CITydae CIICAyeT MCKATh MPUUUHY
BBICOKOTO 3aTyXaHHsI KaOells.
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N3mepenue yposHsi nepexoanoro BausHust (NEXT/FEXT)

J71st u3MepeHust NepexXoqHOTO BIMSHUSA U3MEPUTEIIbHBIA CUTHAII M0J1a€TCs
HA «BIMSIONIYIO» KaOenbHyro mapy. [IpueMHUK mOJKIIOYaeTCs K
«TOJBEP>KCHHON BIUSHHUIO» Tape. K o0enM mapam ¢ mpoTUBOIOIOKHBIX CTOPOH
MOAKJIIOYAIOTCSl Harpy304HbIE PE3UCTOPHI COPOTUBICHUEM ZO =120 Owm.

PasnunuaroT 1Ba BUIa EPEXOAHOTO BIUAHUS: Ha naabHeM KoHie (FEXT):

1 Ha OmmkHeM koHie (NEXT):

A

e
A ~u |z

("4
[a]
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I[JISI N3MCPCHUA TICPCXOAHOI0 BJIIMAHMA Ha JaJJbHCM KOHIIC
INOAKJIFTOYHUTEC HpI/I60pBI B COOTBCTCTBHH C pUCYHKOM:

TECTMpyeMas NMHUA

120 Om

120 0m

@ caRabnpubop

nJIn

TecTupyemas nmHuA

l o]
BLIXDA Bxog BhiXOQ Bxog
o @ caRILNPUGoD o o @ carabnpuiiop
npu6op 1 npudop 2

(FEXT)

B mocnennem ciyuae Harpy3ounble pe3uctopbl He HYKHBI ([IpnGop 1
paboTaeT B pekUMe reHepaTopa - CMOTpHU MyHKT «I'eHeparop»).
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Bri6epute nynkt «[IEPEXOJHOE BJIMSAHUE FEXT» B pexume «AUX».
M3menenue 4aCcTOTHOrO Auvana3oHa OCYIIECTBISETCS KHONKOM «/lHama3oHn», a
3amyck kHonkoi «Crapt». IlonpoOHo pabora onucana B myHkTe «l3mepeHue
paboyero 3aryxaHusi napbi».

OI_IeHKa IMpUroaHoOCTH JIMHHUHN OCYIICCTBIIACTCA C IIOMOIIIBIO «KMACOK>. Ilocne
Ha)kKaThs KHONKU «MacKu» Hu B516opa TUIIA CUCTCMbI IICPCAadn U IIPOBCAUTC
AHAJIN3 IPUTOAHOCTH JIMHHU.

oBinacTe YacToT HenpurogHas
ANA CUCTEMbI Nepeaaqn

FEXT

32

536 kl'y -77 2208

N v
obnacTe YacToT npurogHan
AONA CUCTEMbI Nepena4u

JIis m3MepeHHsT TepexoaHOro BiusHUsA Ha OmmkHeMm KoHie (NEXT)
MOIKJTFOYHTE MMPUOOP B COOTBETCTBUU C PUCYHKOM:

TecTupyemas nuHus
120 Om

[ """" 120 Om

f

WJINn
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TecTupyemas nmHuA

[ ] L] ] [ ] ] [ ] [ ] °

BEIXOA BROA BbIXOA Bxoa

@ carzbnpubop @ caR3LpuGop
O

npubop 1 npubop 2

B mnocnemnem cnydae mpubGop 1 mpoBoguT wusMepenws, a mpuobop 2
UCIIOJIb3YETCS B KAYECTBE HATPy3KH.

Bridepure nynkr «ITEPEXOJIHOE BJIMAHUE NEXT» B pexxume «AUX».
V3MeHeHre Y4acTOTHOTO JUara3oHa OCYINECTBIIACTCS KHOMKOW «/Imama3zoH», a
3amyck KHOMKOH «CTapT». AHaIM3 TNOJYYCHHBIX JaHHBIX MPOBOIUTCS C
oMoIIbI0 «Macok» (kHomka «MACKI»).

KoHTpoab 3aTyxaHusi aCHMMeTPHUH

PazbanmancupoBka mapsl MOXKET OBITh TMPUYHMHOW BBICOKOTO YPOBHS
nomex. OHa MPUBOAMWT K TOBBIICHHONH YYBCTBHTEIBHOCTH Tapbl K BHEITHUM
MTOMEXaM U YBEIMYCHHUIO YPOBHS U3ITy9aeMbIX TIOMEX.

W3mepeHnsi 9acTOTHON XapaKTEPHCTHKU 3aTyXaHUs acuMMeTpuu LBal
(Longitudinal balance) mpoBomaT ¢ MOAKIIOUEHHOW HA JajdbHEM KOHIIE
anmapaTtypoil. Bwmecto o0opynoBaHuWs Ha JadbHEM KOHIE JOITYCKAeTCs
BKiroueHue pesucropa 120 OMm, ogHako B 3TOM ciiydae OyAeT ompejaesieHa
ACHMMETPHS TOJBKO CaMOW TUHUH
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TecTupyemas nuHus

_f _______ 120 Om

BeixoO axon

@ canIbnpubop

Huddepenuumanbupiii Bxon mnpubopa enbra-Ilpo  moakimodaroT K
UCCIIENYyEMOI Tape.

Bridepute nynkr «ACCUMETPUS» B pexume «AUX». N3meHenwue
YaCTOTHOIO JMana3oHa OCYIIECTBISETCA KHOMKOM «/lmama3on», 3amyck
KHONIKOW «CTapT». AHanu3 MOJTYYEHHBIX JAHHBIX MPOBOAMUTCS C MOMOIIBIO
«Macok» (kHomka «Macku») aHaAJIOrMYHO MyHKTY «l3MepeHune ypoBHsI
nepexoanoro BausHUs (NEXT/FEXT)».

Ecnu 3aryxanume acummerpun Oonbine -40 nb, mnmapa cuurtaercs
HEUCIIPABHOM.

Kountpoas Bo3BpaTHbIX moTeps RL

N3mepenne BO3BpaTHBIX IMOTEPh PEKOMEHIYETCS MPOBOAUTH IPHU
aHOMAaJIbHO BBICOKOM 3aTyXaHHH.
Ecnm BBIXOJHOE CONPOTHBIEHHE TEHEpatopa R;, pPaBHO BXOJHOMY

HUMIICAAHCY JIMHHUH ZlN, TO BCA MOHIIHOCTL IICPCHAACTCA B JIMHUIO. HpPI

HECOIVIACOBAaHHOCTH  TEpEAaeTcs TOJNbKO YacTh MOIIHOCTH, OCTajbHas
OTpa3UTCs OT HEOJAHOPOAHOCTEH TuHUH. OTpakeHNEe MPOUCXOIUT KaK B MECTax
TOJIKITIOUCHHS aIlapaTypbl, TAK U HAa COOCTBEHHBIX HEOAHOPOIHOCTSX JIMHUU
(MydTBI, OTBO/IBI, CIIUIIKOM PE3KHUE U3THOBI Kabess, 1eeKThl 30NN U TIP.).
HecornacoBaHHOCTh JIMHUM ~ OMpENENSIETCSl  MapaMeTpoM —  «3aTyXaHHe
HeoaHopoaHocTH» wian RL (Return L0oSS) — Bo3BpaTHBIE MOTEPH:

Ry —Zu

TX +ZIN

RL =20xlog
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WcToYHMK BO3BpaTHBIX MOTEPh (HEOJHOPOAHOCTH JHHHH), MOXKHO
BU3yaJIbHO HAOJIIOAATh C TOMOIIBIO pedIEeKTOMETpA.

Nzmepenne RL mpoBoauTcs Ast TMHUM, HATPY>KEHHOW HA JaIbHEM KOHIIE
anmnapatrypou Wiau Harpy3o04HsiM pezuctopoM 120 Owm:

TecTupyemas nuHus

_[ _______ 120 Om

BeixoO axon

@ canIbnpubop

B03BpaTHI)Ie IMIOTCPH 3aBHUCAT OT YaCTOTHI.

Bridepure nmynktr «BO3BPATHBIE TIOTEPU RL» B pexume «AUX».
M3MeHeHne YacTOTHOTO JMana3oHa OCYIICCTBISICTCS KHOMKOW «J/Imama3zoH»,
3amyck KHOMKOH «CTapT». AHAIM3 TNOJYYCHHBIX JaHHBIX MPOBOIUTCS C
HOMOIIBI0  «Macok» (KHOMKa «MacKH») aHaJOrHYHO NYHKTY «M3Mmepenue
ypoBHst iepexogHoro Biausaus (NEXT/FEXT)».

Bo3BparHble motepu He AODKHBI MpeBbIIATh ypoBeHb -16 n1b BO Bcem
paboueM quana3oHe.

Onenka CKOPOCTHOI'O NOTCHIHAJIA JUHHH

Onenka ckopoctHoro moteHruana auamid  ADSL/ADSL2/ADSL2+
SHDSL/SHDSL..bis NPOBOJUTCA B peXHMe paboOThl C  yJIaJICHHBIM
TeHepaTopoM, Iie B aBTOMAaTHYECKOM pexuMe cHumaercs AUYX curHaiga u
U3MEPSIETCS CIIEKTP IIIyMa Ha aODOHEHTCKO# CTOpPOHE.
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Bri6epute nmynktr « CKOPOCTHOM IIOTEHIIUAJL V» B pesxnme «AUX».

Haxmu ctapt

142 Xxxx Ky XXXX BuT 2208

Beibop THma CcHCTEMBI Iepefayd  OCYIIECTBISCTCA KHOMKOH — «F2»
(ADSL/ADSL2/ADSL2+ SHDSL/SHDSL..bis), 3anmyck kHomnko# «CrapT».

[Tocne 3amycka wu3MepeHHs] TPUOOP TMHITACTCS CUHXPOHU3UPOBATHCSA C
reHeparopom. [Ipu oOHapy eHUU CTAPTOBOM YAaCTOTHI T€HEPATOPA MPOUCXOIUT
CUHXPOHU3AIHS TPUOOPOB Y HAYMHAETCS MPOIECC U3MEPEHUS.

[Tocne 3aBepiieHUsT HW3MEPEHHUsS HA OKpaHe OTOOpasuTcs Tpaduk
pacrpeneneHus OMTOB Ha OWMHBI, a TAKXKE OTACIbHO PACCUUTAHHBIC BEIUYHHBI
CKOPOCTHOT'O TIOTEHIMana i AaHHOW XxDSL-imHMM W moTepu CKOpOCTH,
00yCIJIOBIIEHHBIE IIIyMaMHU.

V = 11.5 Mourt/c Motepu = 4.5 Mbut/c

15

PP v

142 536 k'y 9 6uT

CyrmecTByeT BO3MOXHOCTh BBIBOJIa Ha DJKpaH KaK BCceX OWHOB, TaK H
OTJCNBHO 4YeTHBIX JMO0 HedeTHhIX ( KHomka «F3»), a Takke MOXKHO
OCYIIIECTBUTH OBICTPBIN MEpPEeCcUeT WU3MEPEHHOI0 CKOPOCTHOTO MOTEHIMANA IS
JPYTOro THIA CHCTEMBI TIEpeIauy JaHHBIX 0€3 TMPOBEICHNS HOBBIX U3MEPCHHM
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( kHOTIKa «F2%»). KpoMe Toro Ha Tpaduk BBIBOAUTCS M pacdeTHAs CKOPOCTh IS
NaHHOU JimHUY (pactpe/ieicHre ONTOB Ha OWHBI) B BHJIE MUTAIONICH KPUBOU.

PacuetHas ckopocTh — 3TO Ta CKOPOCTb, KOTOpasi MOXKET OBITh JOCTUTHYTA
Ha JaHHOW JIMHUH, eCJIM YpoBeHb Imyma He Oosee -110 abm/T'u. ITomstuhe
pacueTHON CKOPOCTHU /IS BBIACICHHOW JIMHUW O3HAYaeT, YTO U3MEPUTEIIb UMEeT
KPUTEpPUM, IO KOTOPOMY OIICHMBAEeT KadeCTBO JHUHUU. Eciaum u3MEepeHHBIH
CKOPOCTHOM  TOTEHIMAN  JUHUM  OJM30K K  pacueTHOMY -  3TO
YAOBJICTBOPUTEIBHBIM  pe3yibTaT  BBHIOOpA  BBIICICHHOM  JIMHUM  JJIS
MpEeIOCTaBJICHUS €€ MpoBaiifiepy. B cilyyae 3aHM)KEHUST CKOPOCTH B JIMHUHU TIO
CPaBHEHUIO C PACUYETHOW y HU3MEPUTEJIS MOSBISACTCS BO3MOXKHOCThH aHajn3a
MIPUYXH, MPUBOJAIINX K TOTEPE CKOPOCTH.

I'enepartop

[Ipu pabore c nByms mpubopamu Jlempta-IIpo ogmH M3 HUX OOBIUHO
nepesogutcs B pexxuM «['EHEPATOP».

Boibepure nyukt «[EHEPATOP» B pexume «AUYX». 3amyck
ocymiecTBiseTcss kKHonmkod «Crapt». ['eHeparop paboTaeT B aBTOMAaTHYECKOM
peXHMeE TI0 ITUKITY YacTOT, BEIOpaHHOTO auana3zoHa 32- 2208 kIt unu 32- 8192
k[ (mepexirouenune KHOMKOM «/[Hana3on»).

WMHgukaTop
3apsiga
/ baTtapen
/
FEHEPATOP
- 956 KMy
/
WHowukaTop .
npovecca 32-2208 kl'y Izgiizﬂ
~ Crapr  [vanason

BbiBpaHHbIil aManasoH

Brixoa u3 nanHoro pexxuma — kHomnka «ESC».

Baumanue !

B pexume reHeparopa mnpuOOp HE BBIKIIOYACTCA TMIPH

JUTUTEIPHOM OTCYTCTBUM Ha)KaTHs KHOIOK. PexkoMeHmyercs

noakIouath mratHoe 311V, Bxozsiiee B KOMIUICKT mpubopa
JUISL TIPEAOTBPAILICHUS pa3psiia aKKyMYyJISTOPOB M BRIKIIOUSHHS TIpHOOpa.
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mymMm

Pexum npenHazHadeH ISl CIEKTPAIbHOM OLIEHKU YPOBHS IIYMOB.

[TogknrounTte BXOJ NMPUEMHHKA K U3MEPsieMOou mape. Eciu u3BeCTHO, 4TO
pabouee 3aTyxaHue mapbl Ha ydacTke meHee -15 dB, To Ha MPOTHUBOMOIOKHOM
KOHIIE TTapbl MOAKII0YNTE Harpy3ky 120 Owm.

TecTUpyemas nuHus

_f """"" 120 Om

BblX0n axon

@ cenzsnpubop

JIns BKIIFOUEHHUs pexnMa HaxmuTe nyHKT «Illym» B pexxnme «HactoTHble
U3MEpPEHUs» WK «ropssuyio» KHONKY «Lllym» B rmaBHOM MeHto npudopa.

0.0 LyM

) A il T ___ =

32 536 kI'y -77 nb 4416

KHomku «€» 1 «2>» nepeMeniarT Kypcop Mo AUana3oHy 4acToT.

[Ipy HakaTMM KHONKHM «EJMH. U3M.» OCYHIECTBIISETCS IIEPECYET YPOBHS
IIymMa Ha ompeaeiacHHoi yactore (nb) B crekTpanbHyo mioTHOCTh (1bm/I'1), u
Ha000POT.

[Ipy HaxaTuu KHONKM «/[pama3oH» MpPOU3BOAMTCS BHIOOP YACTOTHOTO
MHTEPBAa, C IOMOLILIO KHOMOK «/P» «\/»:
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8-1104 xI'u

16- 2208 xI'11
32-4416 '
64-8832 k['g

OneHka MPUTOJHOCTH JIMHUK OCYHIECTBIISIETCS C IMOMOIIBIO «MAaCOK».
[Tocne wHaxkatuss kHONKHM «Macku» M BbIOOpa THUIIA CUCTEMBI Tepefadyd M

IIPOBCINTE aHAJIN3 IIPUTOAHOCTH JIMHWH.

oBnacTk 4acToT HenpuroaHas
ANA CUCTEMBI Nepeaaqm

0.0 LWyM
-30

-60

-90 ey

536 My -77;‘5 2208

NV
obnacTk 4acToT npurogHas
[NA CUCTEMBI NEpeaasqm

Jlnist BBIOpaHHOTO THITA CUCTEMBI MEpEeIaydl MPUTOAHA Ta 00JACTh YacTOT,
KOTOpasi HE NOMNAaJacT B BBIJCICHHYIO 4acTb dKpaHa. [lomagaHue 4acToThl B
BBIJICJICHHYIO 00JaCTh CBUJETEIHCTBYET O TOM, YTO YPOBEHb IIyMa MPEBbIMIACT

HOPMAaTUBHBIN ITOPOT.
JI1st cOXpaHEeHHUsI pe3yJIbTaTOB U3MEPEHUSA HAKMUTE KHONIKY «IlamMATh».

Brixon u3 pexxnma — kHomka «ESC».
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MOHI/ITOPI/IHF HMITYJBbCHBIX IIOMEX

Haxxmure kHONIKY «/lomoJIHUTEIbHO» B pexumMe «Ilym».

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

B mnosiBUBIEMCS MEHIO BKJIIOYUTE PEXHM MOHUTOPUHIA HMITYJIbCHBIX
noMex (KMOHHTOPUHI» - «BKJI»). YCTaHOBUTE IOPOTOBBIN YPOBEHB, BBHIIIEC
KOTOPOTO MpUOOp NOJKEH (PUKCHUPOBATH CIEKTP MOMEX, a TaKXKe peajbHOe
BpeMsi M JaTy g XpoHOMeTpa. Ecium  ypoBeHb IOMEXH MpEBBIIIAET
YCTaHOBJIEHHBII MOPOT, CIIEKTP COXPaHSAETCS B aMsTH IpUOOpa.

B rmporecce HM3MepeHHMI € IMOMOIINBIO KHOMOK — «P» u «\r»  MOXKHO
WU3MEHATH YCTaHOBJICHHBIM IIOPOTOBBIM YPOBEHb.

[IpocMOTp pe3ysIbTaTOB MOHUTOPUHTA OCYILIECTBISETCS TUOO C IOMOIIbIO
«ropsyei» kHomkH «Yucno coOwiTuit» ( N= ), mubo ¢ MOMOIIBIO KHOIKH
«[MamsaTe» ( ssueiika «MOHUTOPHUHT LITyMa).

Kaxnpiii pa3 npu Bei6ope pexxnuma «Illym» 1 BKJIFOYEHUH MOHUTOPHUHTA
MOMEX COOTBETCTBYIOIIME STUCHKH MaMSITH OOHYJISIFOTCSI.

Baumanmne !

Tak Kak  peXWM  MOHUTOPHMHIa  HUMITYJIbCHBIX  IOMEX

peaHa3HAYCH IS IJIMTEILHOTO HAOJIOICHHS, TO B 3TOM CiIydae
pekoMeHayercss noakiatouath mratHoe 3I1Y nama mpenoTBpaieHust paspsiia
aKKyMYJISITOPOB U BBIKJIIOUEHUS pudopa.
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CunekTp curuaJa

Pexxum mpenHasHayeH ISl COEKTPAJIbHOM OLIEHKM YPOBHS CHUTHAJa.
[TogknrounTe BXOA NPUEMHHUKA K M3MEPAEMOM Iape.

JInst BKIIIOUEHHS peXUMa HaXMUTE MYHKT «CIEKTp CUTHalIa» B PEKHUME
«YHacTOTHBIE U3MEPEHUS»!

BxopHoe conpotuenerue

0.0 120 Om  CnekTp
-30
-60 /k_’_’x/\
-90
64 536 kl'y -57 nb 8832
QOvanason  RBX

KHomku «€» 11 «=2» nepemMenarT Kypcop Mo AUana3oHy 4acToT.
[Ipn Haxxatuu KHONKM «JlMama3zoH» MPOU3BOJUTCS BHIOOP YaCTOTHOTO

MHTEPBAJIA, C IOMOIIBIO KHOMOK «/N» «\/»:
8-1104 kI
16- 2208 kI'11
32-4416 xI'u

64-8832 xI'11

Haxatnem xHonmku «R BX» MOXHO HM3MEHHUTH BXOOHOC COIIPOTHUBJICHUC
1 YMCHBUIICHUSA BJIWAHHWA HaA pa60Ta}01uy}0

(120 Om wmmum > 5 kOm

amnmaparypy).
JIst coxpaHeHHs: Pe3y/IbTaTOB U3MEPEHUS HaKMUTE KHOMKY «IlamMAaTh».

Brixoa u3 pexnma — kHornka «ESC».

31



Y3komnoJiocHoe u3mepenue ypous (YII)

B y3k0mosiocHOM pexuMe MPUEeMHHUK padoTaeT Kak BBICOKOJAOOPOTHBIM
MOJIOCOBOM  (DUIBTP, YACTOTA KOTOPOrO COBHAJAET C YAacTOTOM CHUTrHajia
reHeparopa.

Bxutrouenue pexuma npous3BOIUTCS BHIOOPOM IyHKTa «Y3Kas MOJ0Ca» B
pexnMe «HacTOTHBIE U3MEPEHUSA» WM «ropsdyen» KHoOnkou «YII» B rimaBHOM
MeHIO0 Tipudopa.

] AKkTWBHaSA YacToTa

Y3kas nonoca

- 32.00ky
64 .00 kly, l
128 .00 klNy
-110 AE 256 .00 kl'y
/ 512 .00 k'
11 1024 .00 kM

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

@

Penaktu poBaH1e cnucka

CMeHa aKTUBHOM 4YacTOTHI OCYLIECTBIISIETCS KHONKaMH «PN» m «\»,
Brixoa u3 pexxuma — kHorka «ESCy.

Pabora ¢ npou3BOJILHOM YACTOTOM

N3HavanbHO CHMCOK COAEPKUT TOJBKO OMOPHBIE YACTOTHI. M3mepurens
MOXKET TOJIKO JIOMOJHATH €ro cBouMu dactoramu. Co3/laHre HOBOM YaCTOTHI
MIPOU3BOJUTCS C TOMOIIBIO PEAAKTUPOBAHUS CYILIECTBYIOIICH.

Bribepute pemakTHpyeMyr0 4YacTOTy B CIIMCKE KHOMKAMH «/N», «\»,
3aTeM HaXMuTe «Hdacrora».

PQA&KTHPOBEHHE 4acToThbl

Penaxupyeman
-
| vacora

}110 D‘E 00256 KTy

3KaueHvie ypoBHs 21
Ha pegaKTMpyeMoii yacTore

~ Pobasutb

B mosiBUBIIEMCS OKHE, MCIOJB3YS KHONKH «€» U «2», MOXHO
nepeMeNaThecs Mo PaspsagaM M M3MEHSTh MX C IMOMOILBI0 KHOIOK «\N/», «P»,
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[locne waxarus xkHomkH «J/l00aBUTH» yCTaHOBJEHHAas YacToTa OyneT
no0aBiieHa B CITUCOK.

Ecau B crnucke IMPUCYTCTBYIOT 4aCTOThbI OTJIMYHBLIC OT OIIOPHBLIX, TO HX
MOJKHO YIAJINTh C IIOMOIIBbIO KHOIIKH ((yI[aJIHTL».

Bo3Bpar k u3MepUTEIbHOMY 3KpaHy NPOU3BOAUTCS KHONKON «ESCy».

AHAJIN3ATOP ITOTOKA E1

Pexum npenHazHadeH Al KOHTPOJS W JTUArHOCTHUKU OCHOBHBIX IHH(PPOBBIX
KaHAJIOB M CTPYKTYpHI mepBUYHOrO mudpoBoro moroka E1 (pexomenmanus
G.704 ITU-T) , a Takxe 11t mpoBepku GopMbl curHasia nudposoro noroka El
Ha cooTBeTcTBHE «Macke» (pekomenaamus G.703 ITU-T).

Boibepure mnyHkr «llotrok El» rmaBHOro weHto nmnpubopa u Jajnee
«AHaM3aToOp NOTOKa». DKpaH Npudopa NpUMET CIAEAYIOMINA BUA:

CTPOKa MHAWKaLWX aBapui Bpemsa UamepeHus
LOS
-
YpoBeHb -76 nb 0:01:17 ff\
Yacrota 0y |
CODE 0 0.00e +00
BIT 0 0.00e +00
FAS 0 0.0? e+00 3
| L
| | Henpepuanc;/I | leHepatop |

4yucno ownbok koachbuymeHT owmnbok

C mnowmoipto (YHKIIMU «aBTOYCWICHHE» CHUTHAJl Ha BXOjJe Mpubopa
aBTOMATHUYECKH YCHJIMBAETCS J10 HEOOXOAMMOIrO YPOBHS, MpPHU KOTOPOM OyjaeT
MPOUCXOIUTH YCTOMUMBAsE CHHXPOHHU3aLKA U paboTa mprubdopa B 1eJIOM.

Ecniu curHan Ha BXOJE OTCYTCTBYET, TO B CTPOKE WHIMKALWWA aBAPUN
0TOOPA3UTCSl COOTBETCTBYIOIIMM THUIT aBAPUU.

Ha3naueHnue «ropsyux» KHOIMOK B JAHHOM PEXUME PabOTHI:
«F1» - oOHyseHue pe3yabTaToOB TEKYIIETro U3MEPEHUs

«F2» - Bpems aHanmm3a BXOJHOTO CHTrHana. BoO3MOXHBIE 3HAYCHHS:

HenpepbiBHO / 10 ¢ / 100 ¢ / 1000 ¢

«F3» - HacTpoiika koHpurypauu. Bo3MoxHbIC 3HAYCHUS © MPUEMHUK /
reHepaTop
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IIpueMHas YacTh aHAJTH3ATOPA MOTOKA

B nmpomecce ananmm3za BXOAHOTO CHTHaJa Ha JKpaHe oOToOpakaercs
cienyromas nHopmaus:
«Ypoeenv» - 3HaUueHNE ypOBHS CUTHAjla HA BXoje, Ab U TEeKyIee BpeMs
U3MEpEHUs

«Yacmoma» - 3Ha4YeHNE YaCTOTHI CUTHAJIA Ha BXoJe, [1q
Tunb! 3aUKCUPOBAHHBIX OIIHOOK:

«CODE» - kooBbIe

«BIT» - OutoBBIC

«FAS» - ommOKY IUKIIOBOM CHHXPOHHU3AINHT
«MFAS» - omnOKku CBEpXIMKIOBOW CUHXPOHU3ALUU
«CRC4» - ommbxku CRC

«E-bit» - E-bit ommbku

Tunsl 3aUKCUPOBAHHBIX ABAPUUA U COCTOSHUM:

«LOS» - moteps curHania

«LOF» - moTepst IUKIOBOM CUHXPOHU3AIUU

«LOM>» - moTepsi CBEepXIIMKIOBON CHHXPOHU3ALINN

«RDI» - norepst HUKIOBON CUHXPOHU3ALMHU yAAJTIEHHOTO MOIYJIsS
«MRDI» - norepst cCBepXLMKIOBOW CUHXPOHU3ALUH YIaJIEHHOTO MOJTYJISI
«AlS» - curHan UHIMKALKUK aBAPUMHOTO COCTOSTHUS YJJAJIEHHOTO MOYJIS

2 l AHHBIC.

«DATA» - npocMOTp JaHHBIX B ONPEJIEICHHOM KaHae
«CAS» - IpoCMOTp JaHHBIX CUTHAJIU3ALUH OIIPEIEICHHOIO KaHala

«FAS | NFAS» - nepexiroueHre MEX/1y YSTHBIMH U HEYCTHBIMU KaJIpaMU
MOTOKa

«R 4 » - BxomHOe comportuBienne. Bo3amoxubie 3naueHus: 120 Om npu
OKOHEYHOM MOJKJIIOUYEHUH K BBIXOLy KOHTPOJIUPYEMOTO TpaKTa WU

> 5kOM TIpy TapauIeIbHOM MOJKITIOYCHUH K KOHTPOJIUPYEMOMY TPAKTY
(BBICOKOOMHOE TTOJIKJIIOUCHHE).

Hepez{ammaﬂ YacThb aHAJIM3aTOpA IOTOKA

Pexxum (kordurypanus) «I'eHepaTop» I03BOJIICT IEPEIaBaTh B JIHMHHIO
KOHTPOJIBHBIM TECTOBBIM CUTHaN. llociie CHHXpOHUM3aUuu anmnaparypa wid
npueMHas 4YacTh Broporo mnpubopa Jlenpta-IIPO+ (wim  nmpyroro
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aHAJIOTHYHOTO TMPUOOpa) Ha JajJbHEM KOHIE JOJDKHBI MPHHATH TOT JKE
camblil TECTOBBIA CUTHANI. Ilpu 3TOM, yuuThIBas MOAKIIOYEHHUE IMPUOOPA,
HEOOXOMMO TIPaBHIBHO YCTAHOBHUTH PEXHM €ro padoThl («TepMUHAI» WIH
«TPaH3UTY).

Tun <« CODE »
Agapuu 4 BbIKN. » L
Tun < LOS »
Koadchd. Owl. {1BCEK )
Si 6ut « 0
&

 [puemMHuK

IlapameTpsl redeparopa:

«/lesuayusn» - TOACTPOKA BBIXOIHOM YAaCTOTHI FeHEpaTOpa
«Quiubdxu» - BKIIOYeHNE / BRIKIIOYCHHUE OINOO0K

«Tun» - yCTaHOBKa TUIIA OIIHNOOK

«Aeapuu» - BKINOYCHUE | BHIKIIIOYCHUE UMUTAIIMH aBapUl

«Tun» - yCTAaHOBKA THTIA aBapHUU

«Koagpgp. Out.» - ycranoBKa HEOOXOJUMOTO KO3 puiieHTa OumboK
«Si Gum» - yctaHOBKa 3Ha4YeHUS Si — OnTa

«Sa4-Sa8» - ycraHOBKA 3HaYCHUH JTOTIOJHUTEIBHBIX 3ape3ePBUPOBAHHBIX
our

«ABCD» - ycTanoBKa OUT KaHaJIbHOW CUTHANIM3AIUN
«x5x7x8» - ycraHoBKa cCBOOOAHBIX OUT B 16-M BpeMEHHOM MHTEpBae

O01mme HACTPOMKM AHAJTU3ATOPA MOTOKA

[To xHomke «JlomoJHMTENBLHO» HAcTpauWBaeTcsi 00mas KOHGUTyparus
aHaJIN3aTopa NOTOKA.

Buaumanue !

[Ipu npoBeneHMH U3MEpPEHUN C MOMOUIBI0 JBYX MPUOOpPOB B

peKUME «TEpMHUHAI» OOIIME HACTPOWKH JIOJDKHBI  OBIThH
OJIMHAKOBBIMH.
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«Pesrcum» - BbIOOp perkuma padOThI (KTepMHUHATI» | «TPAH3UT)
«Cunxp. Tx» - BBIOOp THIIa CUHXPOHU3ALUU

«Ilomok» - BBIOOP CTPYKTYpPHI IOTOKA

«CRC» - BritoueHHe / BBIKIIIOYCHUE KOHTPOJIBHOU CYMMBI
«JIuneitnotit K00» - NEPEKIIOUECHUE TUIIA TUHENHOTIO KOAA

«Tecm. nocned.» - yCTaHOBKA THUIIa TECTOBOM MOCJIEI0BATEILHOCTH
«Kanan Ne» - ycTaHOBKa HOMEpa KaHajia

«baiim» - ycTaHOBKAa 3HAYE€HUM JAHHBIX KaHAJIa MPHU IMOJb30BATEIHCKON
TECTOBOU MOCJIEI0BATEILHOCTHA

«/Tnuna IICID» - yctanoBka 3Haduenuil Jiunbl [TCIT
«Hneepcus» - Bknouenue / BBIKIIIOUEHUE HWHBEPCHH JAHHBIX

«Ananuz nocn.» - BKIIOYECHHUE/BBIKIIOUEHHE aHaaW3a TECTOBOMU
MOCJIEIOBATEILHOCTH. BBIKITIOUCHHE HEOOXOAMMO MPOU3BOAUTL B ClIydae
OKOHEYHOTO WM MapaJyIebHOI0 TOJAKIIOUEHUS K KOHTPOJIUPYEMOMY
TPaKkTy JACHCTBYIOIIEW CHUCTEMBbI Tepe/auyd JTaHHBIX MPU HEBO3MOXKHOCTH
YCTAHOBKH OJIMHAKOBBIX OOIIMX HACTPOGK WIM B Ciydae IIpueMa
«IIOJIB30BATEJILCKOTO» THUIIA TECTOBOM ITOCIENOBATEIBLHOCTH. TeM caMbIM
MCKJIFOYAETCSl BBIBOJI HA AKPAaH «OUTOBBIX» OIIUOOK.

MACKA G. 703 nnsa E1

Pexum mpennaznaden ans mnpoBepku ¢GopMbl curHaia moroka E1 nHa
cootBeTcTBUe pekomeHaauumu G.703 ITU-T. [Insg sToro Ha wucclexyeMblil
CUTHAJI HAKJIaJ[bIBAETCS COOTBETCTBYIOIIAs «MACKay.

Botinute B mynkt «I[IOTOK El» rmaBHoro MeHtoo mpubopa u BbiOepuTe
«Macka G.703 mnsa El». Ilpu Hanuumu Ha BXoje cUTrHayia motoka E1 skpan
IPUMET BU:

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

™ T3
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Ecnu xakoii-tro mapamerp He cooTBeTCTBYeT pekomenaanuu G.703, To on
BBIJICIISICTCSI MUTaHHEM.

[Ipu oTcyTcTBUM cUrHaNa Ha BXoJie 00 3ToM BeIBOAUTCS cooOuienue. [Ipu
NOSIBJIGHUN CUTHaJIa OOHOBJIEHHE IMPOUCXOTUT aBTOMAaTH4YecKu. B ocTambHBIX
CIIy4asx JJIs 3aIlycKa U3MEpEeHU He00X0JMMO HaxaTh KHONKY «OOHOBUTB>.

COXpaHeHI/IC OCHUILIIOTpAMMBI OCYIICCTBILACTCS kHonkol «IlamMAaTb».

OCHNJIJIOT' PA®

Pexum mnpennasHaueH ans HaOmOAeHHs Ha dKpaHe mpubdbopa (Hopmbl
CUTHaJa U OLICHKH €r0 apaMeTpoB.

Botimute B myHkT «Ocrmutorpad» riaBHOro MeHro npubopa. Ilpu
HAIMYMKA CHTHAJa HAa BXOJE IMOSBUTCA COOTBETCTBYIOIIASl  CHUTHAIY
ocLIJIIOrpamma

|
e
|
|
HS

0 1 | 1
R RPN RSN, Sy e
' 1

| Macwta6Y|| VYposew ||  Asro |

(=]

KHomku «€» 1 «2>» nepemMeniaroT OCHUUIOrPaMMy 0 TOPU3OHTAIIH.
Knonku «P» u «\WW» nepemearor ocuuiorpaMmy 1o BEpTHKAIIH.

JUiss ©3MEHEHUs! LIEHBI JAEJICHUS T10 1IKajle HAIPSHKEHUH HaXMUTE KHOIKY
«MacmTad Y» u ¢ noMompro KHOHOK «N», «\» Bribepere Hambonee
nH(GOpMaTUBHOE 3HAUCHUE!
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YpoBeHb

Macura6 Y] |

ABTO

Jlns u3MeHeHHs BPEMEHHOTO MaciiTada MOBTOPHO HAXKMHUTE KHOIKY

¥ ¢ noMmomplo KHOHOK «P», «W» BpiGepere Hambonee

uH(OpMaTUBHOE 3HAYECHUE!

«Macmrtado Y»

F--=r==-

970 mc
208

T
|
L
0
|
v i e Ll

i

1
|
1

1

4

||||||

||||||

||||||

||||||

]

|

L

]

1 1
hosdassdasndssclosclbonelbonabesndacs

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

|||||||||

|||||||

|||||||

1
1
]
4
1
]
1
-
]
]
g il i

|| AsTO

YpoBeHb

Macwrab X | |

) BLI6€p€TC KCJIIaCMOC 3HAUYCHHUC.

«Py», «\b»

JIJist u3MEHEeHMs YPOBHSI CUHXPOHU3AIMH HAXKMHUTE KHOIKY «YPOBEeHb» U

C IIOMOIIIBIO KHOIIOK

ABTO

G

“Macura6 X] [

BPEMEHHOTO

)51

i YPOBHS

MOJICTPOMKA  YCUJICHMS,

ABTOMAaTHYECKAS
MaciTada OCyIIEeCTBISCTCS KHOTIKOM «ABTO».

KHOIIKH1

HaXXaTHUCM

OCYIICCTBIIACTCA

HACTpoOiKa
BBIKJIFOUAETCS

JlonoJHUTEIbHAS

«JIOMOJIHUTETILHO»!

MCHACTCA  THII

cerka (BKJIrO4aeTcs),
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cuaxpoHm3anuu (1o (GpPOHTY WIIM IO Craxy) W BXoaHoe conporusieHue (120
Owm i > 5 kOm).

JIns coxpaHeHHUsT OCHWIIIOPAMMBI HAXKMUTE KHOIIKY «IlamMsATh».

PE®JIEKTOMETP

PexxuM npegHasHayeH AJisl BU3YAJIbHOM MHAMKAIMA MECTA MOBPEKICHUS
kabesis, OIEHKU OJHOPOJAHOCTH JIMHUM, KayecTBa MY(PTOBBIX COETUHEHHH,
MOMCKa  pa30UTOCTH Tap W  ONPEACJICHUS  PAcCTOSHUS /10  MecTa
HEOTHOPOJHOCTH.

JIBa HM30JMPOBAHHBIX MPOBOJHUKA PACHOJIOKEHHBIX BOJIM3M JPYr OT
apyra oOpa3yloT JIMHUIO Tepellayd C HEKOTOPbIM XapaKTEepUCTUUECKUM
compotuBiieHueM (umregancom). Ecnu  uMmmemaHc Be3le OJWHAKOB, TO
TECTOBBIM UMITYJIbC MPOXOIUT MOJHOCTHIO. JIF0ObIe M3MEHEHUS XapaKTePUCTUK
Ka0essl WM HECOBMAJCHUE MMIIEAHCOB BBI3BIBAIOT OTPAKEHHE YaCTU DHEPTIHU
uMIyabsca. M3mepsisi BpeMs, B T€YEHUE KOTOPOTO MMITYJIbC TOXOJIUT JO MECTa
OTPaXEHUS M BO3BPAIIAETCS 0OPATHO, MOXKHO PACCUNUTATh PACCTOSHUE IO ATOTO
MecTa HEOJHOPOAHOCTH.

BaxxHyto posb mpu 3TOM UTPaeT CKOPOCTh PACIpPOCTPaAHEHUSI UMITYJIbCa B
kabene V. OHa 3aBUCUT OT XapaKTEPUCTUK KaOEeNs U ONpeeNsieTcs ¢ TOMOIIbIO
ko3 dunuenta ykopouenus Kyy,,= C/V, rae C- ckopocTs cBera B Bakyyme. s
OOJBIIMHCTBA Mapok Kabenell Kodh(UIIMEHT YKOpOYEeHHMs] HaXOIUTCS B
npeaenax 1+3.

[TpubGop orobOpakaeT Ha 3KpaHe Kak MepeJaHHbIN, TaK MU OTPaKCHHBIH
UMIyJIbC. THUIT MOBPEX)ACHUS MOXKET OBITH OMPEENICH MO (POpME OTPAKEHHOTO
UMITYJIbCA'

30HAMPYHOLLMIA MMNYNLC

O6pebie (koHew kabens)
MNK BEICOKMIA MMNEAAHC Lenu

\/

KopoTkoe 3amelikaHue /
WK HA3KKIA UMNEQaHe Lenu
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Hamnyumme — pesysbrarbl  JOCTUTAlOTCS [PU  HENOCPEICTBEHHOM
NOJKIIOYEHUH K mnape. JInHug nepegaud «xuiia-3KkpaH» oOjagaeT OOJbIINM
K03 (PULIMEHTOM 3aTyXaHUsl U YPOBHEM IITYMOB.

N3mepenne paccrossHust
B rnmaBHoM meHto BeiOepuTe MyHKT «PEDJIEKTOMETP»:

. Paccrosxue oT Hayana
30HAUPYIOLLIWA UMNYILC 30HAWPYIOLWEro

/ KYDEOD uMnynsca Ao Kypcopa

i

| 14020 m
|

I

|

! /\

I

1

|

!

I

|

1

|

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

KHOMKM «€» 1 «=2» HepeMeniaroT Kypcop 1Mo rOpHU30HTAIIH.

HasxaB kHOIKY «J{Hanma3oH», ¢ MOMOIIBIO KHOMOK «P», «\» ycTaHoBuTE
JUTHHY HECKOJIBKO OOJIBIITYIO PACCTOSHUS JI0 MpeIoiaracMoro aedexkra uim 10
KOHIIa Ka0ed.

|
: 1002 m
l
|
il
l
|
I
|

% .2Kkm

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

[IpuGop cam ycTaHaBIMBAeT ONTHMAJIBHYIO IIHPUHY HUMIyJbca B
3aBHCHMOCTH OT BbIOpaHHOro auama3oHa. OJHAKO HW3MEpPUTENIb MOXKET
U3MEHATH ATOT MapaMeTp sl MOdydeHus: Oojiee 4eTKOW KapTUHKU. [l 3Toro
TIOBTOPHO HAXMHUTE KHOINKY «J/[Mamazom» um ¢ momMompro KHOMOK «N», «\W»
BbIOEpeTe HambOonee HHPOPMATUBHOE 3HaueHHe. Ha MasbIX pacCTOSIHUSIX
ClleflyeT TMOJb30BaTbCsi KOPOTKMMH HMIyJbCaMH, a Ha OonpIIUX — Oonee
JUTUHHBIMHU
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1002 m

/\

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

Jliss w3MEHEeHHsI pa3Mepa IO BEPTUKAIBHOW OCH HAXKMHUTE KHOIKY
«MacmTad Y» ¥ ¢ nmomompblo KHOMOK «P», «\W» BrpiGepere HambGosee
uH(OpPMATUBHOE 3HAYCHUE!

14002 m

A,

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

Jlis U3MEHEeHHsT BPEMEHHOTO MaciiTada MOBTOPHO HAXKMUTE KHOIKY
«MacmTad Y» um ¢ momompio KHomok «», «\» BriGepere Hambonee
uHGOpMaTUBHOE 3HAUCHUE!

14020 m

Fi

$ 20wm

[ Macwrab X|| [duanason || K ykop.
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KoppekTHoe u3MepeHHMe pacCTOSHHA IMPOBOJUTCS IOCIE  BBOJA
kodpdunmenta ykopouenus. Haxmure kHomky «K ykop.» u ¢ mOMOIIbBIO
KHOIIOK «/P», «\/» yCTaHOBHTE )KeTaeMoe 3HAYEHHE!

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

Eciu xosduninerT ykopoueHuss HEM3BECTEH, HO U3BECTHA JIJTMHA KaOes,
YCTAaHOBUTE Kypcop Ha KOHel KaOems. 3areM, U3MEHss Kod(DUImeHT
YKOPOYEHUSI BBICTABUTE PACCTOSHUE J0 Kypcopa paBHOE peajbHOW JTHHE.
JlanHbIil MeTO XOpowo padoTaet il Kabenel 0e3 BCTaBOK.

JIoTIOTHUTENIbHAsT ~HACTPOMKA OCYIISCTBISACTCS Ha)KaTHEM  KHOIIKH
«JlOMOJTHUTEJIbHOY!

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 BepxHeit dwactu 23KpaHa BBIBOAUTCA WHGOpPMAIMS O TEKYIIHX
HACTpoilkax pedIeKTOMETpa, KOTOPhIE 3aJal0TCS C MOMOIIBI0 «TOPSUYUX»
KJIAaBUIIL. B HU)KHEN 4acTu 3KpaHa BBIBOASATCS JOMOJHUTEIbHBIE HACTPOUKH:

«YcpeaHeHHe» - TO3BOJISIET MU3MEHUTH KOJIMYECTBO YyCpenHeHuu. llpu
YMEHBIIEHUU 3TOr0 IapaMeTpa BpeMs OTKIIMKA COKPAILLACTCs, HO BO3pACTacT
BIUsiHUE IIyMOB. [Ipu 00bIIOM ypOBHE IIIyMOB PEKOMEHYETCSl YCTaHABIIUBATh
MAaKCUMAJIbHYIO CTEIICHb YCPEIHECHUS.

AHTHIIYM» - T03BOJISICT BKIIOYHThH (BBIKIIIOYUTH) GUiIbTp momex. [Ipu
TOM MeJKKE 1e(heKThl MOTYT OBITh HE BUJIHBI.
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«Tunm Bx0oma» - mo3BoisieT paboTaTh C OOMIMM, pa3JEIbHBIM WIH
aCCUMETPHYHBIM BXOJIOM. TpaauIlMOHHO HanOoJee YacTO UCIOJIb3YETCS PEXKUM
C 0OIIM BXOZIOM.

B pexume ¢ pa3aenbHbIM BXOJaM 30HIUPYIOMINN UMITYJIbC TIEPENAETCS B
auHuio vepe3 pazbeM «BbBIXOJl». OTpakeHHbI cUrHad MOCTyMaeT B mpuoOop
gyepe3 paszbeM «BXO/[». Takoe moakiroueHne mo3BOISET OLEHUTh NIEPEXOIHOE
BIIMSHUE OJHOM JIMHUM Ha JpYyryro. Takke 3TOT PEXHUM IOJE3EH Ul IOUCKa
MECT IepenyThIBaHHs XKW Kabens (pa3duroctu). MMIynbc pacmpocTpaHsercs
110 JIMHUM U JOXOJHUT JI0 MECTa NEPEMYTHIBAHUS KT, KOTOPOE XapaKTEPU3yeTCsI
PE3KUM YBEJIMYECHHUEM DIIEKTPOMArHUTHOM CBSI3M MEXKAY NapaMu. B pesynbrare
Ha 3KpaHe pedaexkromerpa HaOIIOgaeTCA XapaKTepHbIA CUTHA!

MecTa ne penyTeiBaHWA XKUN

N
Gl 5 1 N T° H
= ().

B pexunMe ¢ acCHMETpUYHBIM BXOAOM 30HAUPYIOIIUN UMITYJIBC OJAETCS
OJTHOBPEMEHHO B JBE >KUJIbI OJHON Mapbl, a Ha SKpaHe OoToOpa)kaeTcsi pa3HUIla
MEXIY OTPA)KEHHBIMU CUTHAJIAMH. TaKOW PEKHUM IMMO3BOJISIET TOYHO ONPENEIIUTD
paccTosiHAe 10 MECTa HAPYIICHUS CUMMETPUU TMapbl (MOBPEXKICHHUS OTHOU W3
KW mapsl). it paboThl NCTIOIB3YHTE OJHY M3 MPEICTABICHHBIX CXEM:

_TeCTMpyeman NUHKA _TecTUpyeman NnHKA

o 5

Ecmu HeoOXoauM peXuM CpaBHEHHs KW W3 Pa3HbIX mHap (QyHKIHs
JIBYXKaHAILHOTO  pediekToMeTpa), TO aCCHMETPUYHBIA BXOXI  CIEAyET
NOAKJIIOYUTh K JBYM JKWJIaM M3 pa3HbIX IIap, Kak IIOKAa3aHO Ha PHUCYHKE
(mpearmomnaraercs, YTO OJHA U3 Map 3aBEJIOMO HCIIPaBHA):
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TecTUpyemas napa

Q| ()
° @
—_
manng

mng

@ conmnpusop

OTtoOpaxkaemasi Ha SKpaHE pa3HULA OTPAKEHHBIX CUTHAJIOB I103BOJISIET
TOYHO OIPENEIUTh PACCTOAHUE O MECTA, I'I€ Napbl OTINYAIOTCS APYT OT Apyra.
[lockonpKy Ha »JKpaHe TIOKa3aHa pPa3HOCTb CUTHAJIOB, TO II0 BHUAY
pedIiekTorpaMMbl HEJIb3sl CYIUTh O XapaKTepe HEHCIPaBHOCTH (OOpBIB HIIH
KOPOTKOE 3aMbIKaHue). J{J1s1 yTOUHEHHUS UCTIONB3YHTE PEKUM OOIIEro BXO/a.

«/[Ba Kypcopa» - MO3BOJISIET BKIIOYUTH BTOPOI 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.

OTOT peXuM INO3BOJSET M3MEPATh PACCTOSHUE MEXAY KypcopaMu.
AKTHBHBIH Kypcop BblieieH MuraHueM. KHOMKH «€» U «2>» HepeMeliaiT
aKTUBHBIM Kypcop IO Topu3OoHTanu. llepexmrouenne wmexay Kypcopamu
OCYILECTBIISIETCSA KHONKOM «OK».

«ABTOYCHJIEHHE» - BKIIOYECHUE JAHHOTO PEXUMa MO3BOJISIET HAOII0IaTh
MenKue JedeKThl Ha 3HAYUTEIIbHOM PacCTOSIHMM Oojee oTueTiauBo. OpHaxo,
dbopmMa OTpa’KEHHBIX UMITYJILCOB MOKET OBITh UCKaKEHA.

«KaanOpoBo4yHble METKH» - JaHHBIM pPEXUM MpPEIAHA3HAYEH IS
NPOBEICHUS MOBEPKH (KaTHOPOBKU) pedieKToMeTpa.

Jiist coxpanenust peaekTorpaMMbl HAKMUTE KHOTIKY «IlaMATh».
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PE3YJIBTATbI U3BMEPEHUI

Jlst mpocMoTpa pe3yabTaToB u3MepeHuid HakMUTe KHONIKY «[TAMSATh»:

NAMATb

Pabouee 3aTyxaHue
MepexogHoe BnusHue FEXT
MepexogHoe BnusaHue NEXT
BosepatHble notepu RL
Accumetpus LB

LWym
CnekTp curHana

[lepemerienre Mexy ITyYHKTAMH OCYIICCTBIISICTCS KHONKAMU «/P» U
«\», BpIOOp — «OK». HampoTuB KaXaoro pexuMa II0Ka3aHa CTENeHb

3aI10JTHCHUA ITaMATH.

IIpn nHaxatun kHOMKHM «IIpocMOTp» Ha 3KpaH BBIBOAATCS COXPAHEHHBIE
nanubele. [lepememienne MexJy 3anMCaHHBIMM JaHHBIMM OCYLIECTBISETCS

KHOIIKAMHU «/P» «\r»,

Beixon u3 pexxnma — kHomnka «ESC».
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CBsA3b CIIK

[IpuGop ocuamen wuHTepdeiicoM HHPpakpacHOU cBA3U. JlaHHBII
uHTepdelic TmpeaHa3sHauyeH Ui Tepefadyd pe3yJbTaTOB HW3MEpPEHH Ha
NEPCOHAIBHBIN KOMIIBIOTEP, PaOOTAIOIMIMKA MOJ YIPABICHUEM OINEPALMOHHOMI
cuctemsl cemeiictea Windows (Windows 98, Windows Me, Windows 2000 unu
Windows XP).

[Tpubop sBisIeTCS YCTPOHCTBOM, COBMECTHMBIM CO cTaHmapToM Serial
IrDA (SIR). Mnsa opraHm3anuu CBs3M INpuOOpa dYepe3 HWHPPaAKpPACHOES
coenuHeHne ¢ oObIYHBIM HacToJbHBIM [IK TpebOyercs amanrep mHbpakpacHO

*

CBSI3U .

YcranoBute Ha Bam IIK mporpammy «COMMUNICATE». lns storo
3ayCTUTE Ha BhINOJIHEHUE (Paitn «Setup.exe», HaXOMAIHUICsS Ha KOMITaKT-UCKe
¢ JioroturoM «CBS3bIpuOOp».

B nosBuBLIEMCS OKHE HAXXMHUTE KHOIIKY «Y CTaHOBUTH». [lanee cinexyure
YKa3aHHSAM  IporpaMMbl-yCTaHOBIIMKA. Ilocme  3aBepmieHmss — mpouecca
ycraHoBkH B MeHI0 «Ilyck» momkna mnosBuThesi mamka «Cszpllpubop».
OTkpoiite 3Ty manky u 3amycture nporpammy «COMMUNICATE».

Oxno UK cBs3u mpubopa n0ikHO HaxoauThes Ha paccrosauu 10 — 20 cm ot
UK anmantepa. Beibepute B rmaBHOM MeHI0 pexuM «CBsizb ¢ TTK».

HaxaB Ha kHOmMKy «OK», mnepeBemure mnpuOOpP B COCTOSHHE OXKHJIAHUS
YIPABJISIONINX TOCBUIOK CO CTOPOHBI KommbioTepa. Ha skpaHe oToOpa3HThCs
coob6renue : «CBA3b ¢ [TK».

Yepes Hekotopoe Bpems (00braHO He Oonee 20 cekynm) Ha skpane [IK
(psmoM ¢ yacamMu Ha TIaHENH 3aJia4) JIOJDKEH TOSBHUTHCS SIPJIBIK ¢ Ha3BaHHEM
npubopa. JletanpHoe omnucanue padbotel ¢ mnporpammoit «COMMUNICATE»
HaxoauTcs B pasneinie «CrnpaBka» IIaBHOTO MEHIO ITPOTPaAMMBL.

[Ipu otcyTcTBUM CBSI3U C HNPUOOPOM MOMNBITANTECh YCTAaHOBUTH CBS3b
Bamero IIK ¢ mo6siM ucnpaBasiM MK ycTpoiicTBoM (ApyruM KOMIBIOTEPOM
WIH MOOWIBHBIM TelieoHOM). Eciam co3marh coelMHEHWE HE YIaeTcs, TO
IIPOBEPHTE MPABWIBHOCTh YCTAHOBKH ApaiBepa amantepa MK cBs3m wim
nonpoOyiTe 3aMEHUTD aJIarnTep.

Ecnu He ynaeTcss yCTaHOBUTH CBSI3b TOJNBKO C JaHHBIM MPUOOPOM, WITU
CBS3b SIBJISIETCS. HEYCTOMYMBOW, TOMPOOYWTE YMEHBIIUTh MAaKCUMAIbHYIO
ckopocTh coeauHeHHs. OOBIYHO HACTPOWKM MAaKCUMAaJIbHOM  CKOPOCTH
HaxOoJsTCs B CBOMCTBax ApaiiBepa agantepa UK cBsa3u.

Buaumanue !
s ynobGctBa pabotsl, B pexkume cBsizu ¢ [IK mpubop ne
BBIKJTIIOYAETCS TIPU TUTEIbBHOM OTCYTCTBHM Ha)KaTUsl KHOTIOK.

* amantep MHPPAKPACHOH CBA3M B KOMIUIEKT MOCTABKHM MPUOOpPA HE BXOJUT U MOYXKET OBITH IPUOOPETEH
JIOTIOJTHUTENBHO.
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YKA3AHUA 1O NOBEPKE (KAJIUBPOBKE)

Jlnst iprOopa yCTaHABIMBACTCS MEXKIIOBEPOUHBIH (MEKKaTMOPOBOUHBIN)
UHTEepBaJ 1Ba roja. [IpoBepka (kaauOpOBKa) MPOU3BOAUTCS TAKXKE IOCIIC
MPOBEJEHUS PEMOHTA.

CpencrBa noBepkH (KaJMOPOBKH)

Jlnst mpoBeieHus MOBepKU (KaaMOPOBKHU) CIEAyeT MPUMEHSTh CPEICTBa
U3MEPEHUI U BCIIOMOTaTeIbHOE 000pYA0BaHHUE, IEPEUUCIICHHBIE B TA0JIULIE.

[TepeyeHb KOHTPOIBHO-M3MEPUTEIBHO almapaTypsl H BCIIOMOTaTeIbHOTO
000pyI0BaHMUs PHUMEHSICMBIX MPH TOBepKe (KaaruOpoBKe)

Kon- OCHOBHBIE TEXHUYECKUE
HaumeHnoBanmue Tun
BO XapaKTEPUCTHKH
UzmepuTenbHbLi r4-158 1 Huanazon yacror 10 x['p — 100
reHepaTop MIn.
B3-59
A Juanazon 20 ' — 10MTI'1g
Boseverp B363 | © |0,01B...100B
Yactotomep Jnama3oH u3MepsieMbIX 4acTOT

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

SJIEKTPOHHO-CUETHBIN -
P norpemHocTso 10°f

Pesuctopsr C2-14 5
60 Owm + 0,5% 0,25
Habop arreHroatopos
90 nb
Ocntorpad ITonoca mpoITyckaHus CHTHAIA 110
YHUBEPCAIbHBIH C1-99 1 100 MI'u

[Mpumeuanue: [Ipu npoBeaeHNH MOBEPKH (KATHOPOBKH) MOTYT OBITh UCIIOIb30BAHBI
Jpyrrue 00pasioBbie CPEACTBA UBMEPEHUM C COOTBETCTBYIOIUMHU METPOJIOTHUYECKUMU
xapaktepuctukamu. CpecTBa U3MEepEHH TOMKHBI OBITH TIOJTOTOBIIEHBI K paboTe B
COOTBETCTBUU C AKCIUTyaTallMOHHOW IOKYMEHTALIUEH.

YcaoBusi moBepku (KaJanOpoOBKH)

e TeMIieparypa okpykawiiero sozayxa 20 + 20C.
® OTHOCHUTEJIbHAS BIAXKHOCTh BO3/IyXa 65 + 15 %.

e arMocdepHoe JaBiIeHUE 84-106,7 xIla.
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MNPOBEJEHUE MMOBEPKHU (KAJINBPOBKN)

BHeumrnuii ocMmoTp

BremHuii OCMOTpP COCTOMT W3 IPOBEPKH OTCYTCTBUS MEXAHUYECKHUX
MOBPEXKIACHUN, JIJAKOKPACOYHBIX NOKPBITUH, HAINYNS U YETKOCTH MapKUPOBKH,
COCTOSIHUSL U3MEPUTEIBHBIX MPOBOJIOB.

Buumanue ! [lepen nmpoBeneHuem
noBepkH (KaauOPOBKH) HEOOXOIUMO
TIOJTHOCTBIO 3aPSAAUTh aKKYMYJISITOPBI.

OnpenesieHue MapaMeTPOB BHIXOHOT0 CUTHAJIA TeHepaTopa

N3mepenuss mpou3BOIATCS IMOOYEPEIHO MJisi BCEX OIOPHBIX YacTOT B
pEXKUME Y3KOMOJIOCHOTO U3MEPEHHUS YPOBHS.

Jlist u3MepeHusi ypoOBHS CHUTHajla TeHepaTopa MOAKIIOYUTE K BBIXOIY
npubopa Harpy3o4HbIi pesuctop conpotusieHuem 120 Om (mocienoBaTeabHO

nBa pesucropa 60 Om):
ol @
L

BbIXOO BXoa

@ ceRzbApuGop
o

Hcnonb3yiiTe BOABTMETP ISl U3MEPEHUS] YPOBHSI CUTHAJIa Ha JIFOOOM U3
wied Harpy3ku. (O0s3aTeIbHO MpPUMeHeHUe AeauTesisi Hanpsikenus JIH,
BXOJSIIIEr0 B KOMIUIEKT BOJbTMETPa). YPOBEHb IUICY JOJDKCH OBITh
OJIMHAKOBBIM M PAaBHBIM TOJIOBHHE BhIX0O1HOTO ypoBHs: 0,97 + 0,06 B.
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Jlns u3MepeHusi 4acTOThl CUTHAJIa TeHepaTopa MOJIaiiTeé CUTHal C BBIXOJA
reHepaTopa npudopa Ha BxoJ1 yacroroMmepa (Bxoj yactoromepa 1:10):

60 Om

C)

60 Om

Bbix0n Bxoq

(11: cansbnputiop

N3mepennst mpomsBogsarcs s dactoT 8192.00 x[m m 32.00 kI B
peXHME Y3KOTIOJIOCHOTO M3MEpeHUsi ypoBHA. [lomydeHHBbIC 3HAYCHUS TOJKHBI
COOTBETCTBOBATh 3asABJICHHBIM B pa3lele TEXHUYCCKHE XapaKTePHUCTUKH
HACTOSIIETO PyKOBOJICTBA.

IIpoBepka 3aTyxaHusi acCHMMETPUH BbIX0/1a TeHepaTopa

[IpoBepka 3aTyxaHus aCHMMETPHUH BBIXOJla T€HEPATOpa OCYIIECTBIISETCS
s yactoT 8192 xl'm m 32 kIl ns sToro HeoOXoAMMO cOOpaTh CXEMy,
U300paKEHHYIO Ha PUCYHKE!
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BbIX0g Bxon

@ censsnpubop

[lokazanusi mpubopa B pPEKHUME HU3MEPEHHUS YPOBHS COOTBETCTBYIOT
3aTyXaHUIO0 aCHMMETPHUU BbIXOJa TeHepaTopa U J0JKHBI ObITh He Ooiee -40 ab.

OmnpenesieHue MOrpPelIHOCTH U3MePEHNsI YPOBHS HYJIA

[TonkrounTe ¢ MOMOUILIO U3MEPUTEIBHBIX MPOBOJIOB BBIXOJ TeHEpaTopa
npubopa K BXOly IPUEMHHKA, T.€. MpuOop OyaeT paboTaTh «cam Ha ceOs».

BbIxOO Bxoa

@ canabnpuiop

N3mepenus mpou3BOIATCS ISl BCEX OMOPHBIX YaCTOT OCHOBHOTO CIIUCKA
B PEXKUME Y3KOMOJIOCHOTO U3MEPEHHUS YPOBHS.
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ITokazanuss mpubopa nomxHel ObiTh O = 1 nb. [lpu oTkmoHEHUU OT
yKa3aHHOW BEJIMYMHBI HEOOXOJAMMO BOWTH B TEXHOJOTMYECKOE MEHI0 W
BBINIOJIHUTh HACTPOMKY HYyJs NpUEMHUKA. 3aTeM  HEOO0XOJUMO TMOBTOPHO
u3Meputhb yposenb 0 ab.

Omnpeae/ieHue MOrpPeIHOCTH U3MEPEHNUSI YPOBHSI CUTHAJIA B PeKUMe
Y3KOII0JIOCHOT0 M3MEPEeHHsI YPOBHS

N3mepenus npoBoastes ais yactoT 8192 k' m 32 k1.

e Orximounte Kabenb OT BBIXOAA MpUOOpa I HCKIIOYEHHS HABOJOK Ha
IIPUEMHBIN BXO[I.

e [lonaiite c Beixoaa reneparopa ['4-158 curnan va Bxon mpudopa.

r4-158

BXoQ

@: cansbApubop

e Boiimute B nOyHKT «Y3Kasg mosioca» MeHIO «YacTOTHbIE H3MEPEHUS».
YcTaHoBUTE 4acTOTY reHepaTopa paBHOM BBICTABIEHHOM YacToTe mpudopa.

e l3menssi ypoBeHb curHaia reHeparopa ['4-158, nolelitech mnoKazaHuUi
nosepsiemoro npudopa 0 ab.

[1naBHO# moncTpoiikoil ypoBHs renepaTopa ['4-158 BeicTaBbTE 3HaUEHUE
O nb wa wuHOWKaTOpe TMOBEPSEMOTO MPUOOpAa TMPHU HYJIEBOM 3aTyXaHHUH
reHeparopa ['4-158.

e Jlanmee HEOOXOIUMO JOTIOJHUTEIHHO OCIA0UTh CUTHAJ TeHepaTopa Ha
- 10, -20, -30, -40, -50, -60, -70, -80, -90, -100 ub.
[Tokazanus MHANKATOPA MTOBEPSEMOTO TPHOOPA TOJKHBI OBITH TAKUMH KE.
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OTKJIOHEHHE OT YKa3aHHBIX BEJIWYUH OMNPENENsieT MOTPEIIHOCTh
U3MEPEHUs, KOTOpass He JOJDKHA [MPEBbIIATh YKA3aHHYIO B  pasjele
TEXHUYECKUE XapaKTEPUCTUKHU HACTOSIIETO PYKOBOJICTBA.

IIpoBepka 3aTyxaHHusl aCHMMeTPUM BX0/1a IPHEMHHKA
[IpoBepka 3aTyxaHusi aCUMMETPUHU BXOJa MPUEMHHUKA OCYIIECTBISETCS
g yactoT 8192 k' u 32 x['11 B peskrMe y3KOMOIOCHOTO U3MEPEHHS YPOBHSL.

[ToaxnrounTe CUMMETPUYHBIN BBIXOJI MPUOOPA K €ro BXOY, COrJIACHO CXEMe
Ha PUCYHKE:

60 Om

BRIXOA BXO0

@ CEAZBNPUGOR

IToxazanusi mpuboOpa COOTBETCTBYIOT 3aTyXaHHID acCHMMETPUU BXOja
MPUEMHHKA U JOJDKHBI ObITh He Oosee -40 nb.

Onpepaesienne ypoBHs COOCTBEHHbIX IIYMOB

OTkirounTE HM3MEPUTENIBHBIE IPOBOAA OT BBIXOJA I€HEpaTopa W BXoAa
npuemHuka. [Tokazanus npudopa B pexxuMe U3MEpPEHUs YPOBHS I0JKHbI ObITh:

He 6osee —100 ab mst wactor 8192 xI'y m 32 k11 B y3KOMOJIOCHOM pexuMe.
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HN3mepenue mapamMeTpoB CUTHAJIA T€HEPATOPA TECTOBbBIX
nocJjeaoBaTeJbLHOCTEH

Boibepere mnyHkr «[lorok E1» rnaBHoro wmeHwo mnpubopa u jajnee
«AHanu3aTop NOTOKa»,

ITo xHOMNKE «/IOTOTHUTENBHO» YCTAHOBUTE:!

TUIl TIOTOKAa — HECTPYKTYPUPOBAHHBIN, JUHEHHBIN Kon - AMI, Tum tecToBoii
NocJieIOBaTeNbHOCTU — Bce «1». Bee ocranbHble mapaMeTpbl — 3HAYECHHS 1O
YMOJIYAHHUIO.

[MoaxarounTe K BBIXOLY MPHOOpA HArPy30UHBIA PE3UCTOP COMPOTHUBICHHUEM
120 Om (mocnemoBatenbHO JBa pe3uctopa 60 Om):

60 Om l
ocuunnorpad
60 Om I

L

BbIXOO axon

@ cansenpuiiop

Ucnonp3yiite ocumiuiorpad s M3MepeHusi CUTHala Ha pesuctope. Ha
sKpaHe ocuuiuiorpada aoKHA HAOTIOMATRCA OCHWIIOrpamMMa, MoKa3aHHas Ha
PHUCYHKE:!
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Tp Tc

> < > <

[IpoBenuTe U3MepeHUs: aMIUIUTYJIbl CUTHaNA A, JJIMTEIbHOCTH HUMITYJIbCOB
TH, JUIMTEIBHOCTH PpoHTA T(, JTUTEITBHOCTH CTajga TC.

[Tokazanus ocumuiorpada JOMKHBI OBITH: JIUTEIBHOCTh HMITYJIBCOB TH:

244 + 30 uc, pmutenbHOCTh PpoHTa: T  He 6osiee 80 HC, WIUTENBHOCTH CIAJA!
tc He 6osee 80 He, ammnTyna curaana A: 3+ 0,3 B.

Omnpenesienne MOrpemIHOCTH YaCTOTHI CJI€IOBAHUA KAJTMOPOBOYHBIX METOK
pediekTomerpa

[Toakmrouunte K  BBIXOJAYy  IpuOOpa  HArpy304YHBIH  PE3UCTOP
compotuBiienuem 120 Om (mocnemnoBaTensHO nBa pesuctopa 60 Om) u mogaiite
CUTHaJ Ha BXoJ dacToTromepa U3-34A:

60 Om
©
60 Om
/
o o}
o) l
L2
O
BBXO BXOA
5 (11: canRILNpuGop
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Bxmtouute pexum «PEDOJIEKTOMETP» B rnaBHOM MeHIO mpubopa.
Haxas KHOIIKY «JIOITOJIHUTEJIBHO», BKJIOUUTE pEeXUM
«KAJIMBPOBOYHBIE METKHM». OTOT peXuMm CIyXKUT i1 IPOBEAECHUSA
noBepku (kanuOpoBkH) pediiekTomMeTpa.

[TpoBeanTe m3MepeHWE YACTOTHI CIEAOBAHUS KAIMOPOBOYHBIX METOK C
NOMOIIIbI0 YacToToMepa. YacToTa ciaeoBaHus KaluOPOBOYHBIX METOK JOJKHA
cocrtasiate 1024 + 0,5 x['m.

OnpenesieHue NOTrPeNIHOCTH U3MEPEHHs PACCTOSIHUS pedieKToMeTPOM

OmnpenelieHue TOTPENTHOCTH HM3MEPEHHS PACCTOSHUS TPOBOJUTCS  C
TIOMOIIBI0 BCTPOEHHOTO Kaauoparopa.

[MoakmoynTe K BBIXOAY  HpuOOpa  HArpy30YHBIH  PE3MCTOP
compotuBienuem 120 Om (mocienoBatenbHo aBa pesuctopa 60 Om).

60 Om

C)

60 Om

o] o]
10) [
‘*
BbIXOA, Bxof
(J‘I CcaRsLnpuGop
&) )

Bxmtounte pexum «PEDJIEKTOMETP» B riaBHOM MeHio mpubopa.
Haxxas KHOIIKY «JIOITOJIHUTEJIBHO», BKJIIOUUTE PEXKUM
«KAJIMBPOBOYHBIE METKW».

BHyTpeHHee cXeMOTEeXHHYECKOEe MOCTPOEHHE MpHOOpa B 3TOM PEXHUME
oOecrieynBaeT nepenadyy KaauOpOBOYHBIX METOK C BBIXOJAA PEQPIEKTOMETpa Ha
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€ro BXOJ. OTH METKU OTO6pa)KaIOTC$I Ha JKpaHC U ABJISIOTCA 3TaJIOHHBIMHU
pacCToOAHUAMU, IIPUBCACHHBIMU B TaGHHHC:

MeTtkn 1-2 1-3 1-4
DTaJIOHHOE PacCTOsIHUE, M 48,8 97,7 146,5
IIpenen norpemnoctr o TY ,m +0,2 +0,2 +0,2

B JaHHOM PCIKUME AUAIIa30H paCCTOSIHI/Iﬁ 10 YMOJYaHHIO PABCH 1 kM.

paccTosaHue mexay

n3MepuTenbHbIE KYpcopb!
P YPoop Kypcopamu

/ \\

\
i1 12 3 4 Siae
< :ZM .
| Macwrab X | | Kykop. |

C nmoMotiplo «ropsyux» KHOMok «F3» u «F1» ycranoBute ko3 uireHT
ykopouenus 1,50 (o ymomuanuio) u Macmrtad mo ocu X (pasperieHue) 2 M.

HaBuranMoHHBIMA KHOIKAMHU «€» M «=>» YCTAaHOBHTE HYJICBOW Kypcop Ha
nepeceYeHnH IeHTpa (QpoHTa NEpBOH METKU (YCTaHOBJICH IO YMOJIYAHUIO),
WU3MEPUTEIBHBIA KypCOp COBMECTHTE C IICHTPOM CIlajia TICPBOM METKH
(mepexmouenne kypcopoB — kHonka «OK»). CHumHTEe IMOKa3aHHS
paccTosHusA MeK Iy Kypcopamu (rpada 1-2 B BIIICIIPUBEICHHOM TaOIHIIE).
VYcranoBuTe HyJEBOM Kypcop Ha IMepeceyeHHH ILeHTpa (poHTa MEepBOid
METKH, U3MEPUTEIBHBIA KypCOp COBMECTHTE C IIEHTPOM (PpOHTA BTOPOIl METKH.
CHUMHTE TIOKa3aHUs PACCTOSHUS M1y Kypcopamu (rpada 1-3 B Tabmuiie ).

YcranoBuTe HyJEBOH Kypcop Ha TEpPECEUYCHHH IEHTpa (pOHTa TEPBOM
METKH, U3MEPUTEIBHBIA KYypPCOp COBMECTHTE C IIEHTPOM CI1aJla BTOPOH METKH.
CHUMUTE MMOKa3aHMsI PaCCTOSHUSA MEX Ty Kypcopamu (rpada 1-4 B Tabmuie).
Bberumcnure pa3sHOCTH MEXAYy STAJIOHHBIMHA PACCTOSHUSAMHU (Tadiuia) u
W3MEpPEHHBIMU.

56



[TonyueHHble PA3HOCTH HE JIOJKHBI MPEBBINIATH MPENIETOB MOTPEIIHOCTEH,
YKa3aHHBIX B TaOIHIIE.

YcranoBure macmTad no ocu X (paspemienue) 38 cm.
[ToBTOpHTE MPUBECHHYIO BHIIIE MPOLEAYPY IS JAHHOTO Pa3peLICHUS.

HOJ’Iy‘-IeHHI)Ie Pa3HOCTHU MCKAY OTAJIOHHBIMU PACCTOAHHUAMU U UBMCPCHHBIMHA HEC
AOJIKHBI IPEBLIIIATH ITPCICIIOB HOFpGHIHOCTGﬁ, YKa3aHHBIX B Ta6JII/II_IC.

IIpoBepka nmepekpbIBaeMoro 3aTyxaHus pedJiekroMmerpa

B pexxume «PEQJIEKTOMETP», naxxaB kaHonky «{OITOJIHUTEJIBHO»,
YCTaHOBUTE THUN BXOJa «Pa3nenbHbIii».
C momompio «ropsueii» kHomku «F2» ycranoBuTe nmamazoH 1 K, IIHUPHHY
uMItyJbca 4 MKC.

[TomaiiTe curHan ¢ BeIxojia peIeKTOMETpa Ha BXO/I:

BbIxOO Bxoa

@ canisnpubop

Y6enurech B HAIMYUHU UMITYJIbCA HA SKpaHe mpudopa.

C nomotpto Habopa arTeHaTopoB ocnadbTe curnan Ha 90 ab, cormacHo
IIPUBEJCHHON CXEME:!
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Buixon Bxo0

@ censsnpubop

JIist MCKJTIOYEHUS! HABOJOK Ha BXOJ Mpubopa 00s3aTeIbHO 3aMKHHUTE
HEMOAKJIIOYEHHOE TIJIeY0 BX0/1a peICKTOMETPaA Ha «3EMITIO».

(ITpu TakOM «aCHMMETPUYHOM» IOAKJIIOUEHUN aTTCHI0ATOpa 3aTyXaHHe
90 ab coorBercTByeT 3aryxannio B 96 ab mnpu  «CUMMETPUYHOM>
HOIKJTIOUCHHH).

Ycranosure ycunenune curtana 90 ab (kxHonka «Macmitab Y»).

Pesynbrar mpOBEpKM CUYUTAETCS YIOBICTBOPUTEIBHBIM, €CIH Ha JKpaHe
nprudopa MOKHO BU3YyalbHO HAOIIOAATh OCIA0ICHHBINA 30HUPYIOIIUNA UMITYJIbC.
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