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HA3ZHAYEHUE

N3mepurens IapamMeTpoB kabenbHblx  JmHUE  Jlenbra-1IPO+

[IPEIHA3HAYCH JUIi W3MEpPEHUs B IIOJIEBBIX U CTAlMOHAPHBIX YCIOBUIX
napaMeTpoB CUMMETPHUUYHBIX KaOeJel CBSI3W M NMPOBEIECHHUS aHalli3a CUTHAJIOB
Ha KOHTPOJIBHBIX BBIXOJIaX 000pyA0BaHUS ITU(MPOBBIX CUCTEM TIEpEIadn.

B cocraB [JlenpTa-IIPO+ BXOAUT MUMIYJIbCHBIN pedaeKToMeTp, KOTOPbIH

obecrieurBaeT BU3YaJIbHOE OIpE/IeICHUE HEUCTIPABHOCTEN KaOesl U pacCTOSHUS
10 HUX.

AMHJII/ITVI[HO-‘{aCTOTHBIG U3MCPCHUA:

pabouee 3atyxanue curHaia (INSERTION LOSS);
nepexo/iHoe BiIUsiHUE Ha AanbHeM KoHie (FEXT).
nepexoaHoe BnusHue Ha ompkHeM koHie (NEXT).
3atyxanne acumMmerpuu (LONGITUDINAL BALANCE);
Bo3BpaTHbie notepu (RETURN LOSS);

OIIEHKAa CKOPOCTHOTO OTEHIMAJa JINHUY;

mym (NOISE);

TectupoBanue 1mmdpoBoro nmoroka El:

KOHTPOJIb U JIMarHOCTHKA OCHOBHBIX LU(PPOBBIX KAaHAJOB U CTPYKTYPHI
nepBuuHoro nudposoro noroka El (pexomennarus G.704 ITU-T):

® CYET YKciia OMKUOOK B CTPYKTYPUPOBAHHOM U HECTPYKTYpPHUPOBAHHOM

MOTOKAX, BEIYUCICHUE KOA(DPUITUESHTOB ONOOK

e OOHapyXEHWE U UHJIUKAIIUIO aBAPUUHBIX COCTOSTHUM

e (GopMUPOBaHKE TECTOBBIX CUTHAJIOB, UMUTALIMS aBapuil U BCTaBKa

10)1195(0]0) 8

npoBepka (opmbl curHana nudpoBoro noroka El Ha cooTBeTcTBHE
Mmacke (pexomenaanus G.703 ITU-T) ;

CHCHI/IaHBHBIG d)VHKHHI/II

OIleHKa JIJIMHBI Kabes;

macku xDSL;

OCIIMJIOTPAMMBI  KICCJICTYEMBIX CUTHAJIOB;

3aMuCh U YTECHUE U3MEpeHui B UG poBOM U TpadudeckoM popmare;
nepeiada npoTokosia uamMepeHut Ha komnerotep (MK-mmopr).

[TpubGop pexkomeHayeTCS TMPHUMEHSTh TNPU CTPOUTENHCTBE, YCTaHOBKE,
JKCIUTyaTallud W pEeMOHTe cucreM ImudpoBoro ymioTHeHus XxDSL
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(ADSL/ADSL2/ADSL2+/SHDSL/SHDSL.bis), JUHEHUHBIX TPaKTOB
CyOnepBUYHBIX U MEPBUYHBIX HU(PPOBBIX CUCTEM MEpeaay, TMOKUX MEPBUYHBIX
MynbTUIIEKCOPOB Tuna CIIM-14-JIT wunm aHanoOrW4YHBIX, a TaKXke I
IPOBEPKH CTPOUTENBbHBIX JJIMH Ka0eseil Ha 3aBO/ie-U3rOTOBUTEE.

Ceptudukat o0 yTBepxkaeHUU TUMA cpeacTB uamepenut RU.C.34.112.A
Ne 33063. IIpubop BritodeH B ['ocy1apcTBEHHBIN peecTp CPeACTB U3MEPEHUN
Neo 38883-08

YCIOBUSA DKCIVIYATALIUU

TemmnepaTypa OKpysKaromeil cpejibl 20 ++50C
OTHOcHUTENBHAS BIAXXHOCTh BO3/1yXa 110 90 % 1ipu 30°C
ATtMocdepHoe 1aBieHne 86 + 106 klla

TEXHUYECKHUE XAPAKTEPUCTHUKMU deasTa-IT1PO +

YacToTHBIE U3MEpPEHU
N3meputens 4acTOTHBIX MapaMeTPOB KaOETbHBIX JTUHUN (PYHKITMOHATIEHO
COCTOUT U3 T€HEepPATOpa, MPUEMHUKA U KOMILIEKTa U3MEPUTEIBHBIX TPOBOOB.

I'enepatop

['enepatop Gopmupyet Ha Harpy3ke 120 £ 6 Om u3MepUTETbHBIN CUTHAT
C mapaMeTpaMu, NEPEUNCICHHBIMU B TaOIUIAX:

O01mme TexXHMYECKHE XaPAKTEPUCTUKHA FeHepaTopa

Beixon reneparopa CUMMETPUYHBIN
BrixonHoe conpoTuBieHue 120 £ 6 Om
3aTyXxaHHe aCUMMETPUHU He 6onee -40 n1b

TexHuyecKkHe XapaKTepUCTUKH reHepaTopa B peskume xDSL

1,95+0,12B
BrIxoaHOM ypoBEHB (8 £ 0,5 nbHn)
(4TO COOTBETCTBYET) (0 nbH cooTBeTCcTBYET
Hanpspkenuto 0,775 B)
Tun BBIXOJJHOTO CHUTHAJIA TapMOHUYECKHI
Omnopubie yacToThl (*), KI'11 8192, 4096, 2048, 1024,
512,256, 128, 64,32, 16
[ITar BeIOOpa 4aCTOTHI 1 k'
JlonmycTrMasi OrpeHoOCTh YCTAHOBKH YaCTOThI +0,05%




(*) [Homp30BaTeTh MOXKET U3MEHATH CIIUCOK OMOPHBIX YaCTOT MyTEM J100aBJICHUST HOBBIX
4acToT.

XapakTepHCTHKH reHepaTopa B pe:kuMe aHaau3aTopa noroka E1

BrixonHO#M ypOoBeHb 3+0,3B
dopma BBIXOTHOTO CUTHAJIA B COOTBETCTBUHU C
pekomenanueit G.703

JleBnanus 4acToThl TeHEpaToOpa +127T1
CunxpoHu3anus BHYTPEHHSIsl, BOCCTAHOBJICHHAS
Pexum paboThl TEpPMUHAJI / TPAH3UT
JIMHEeNHBIN Koxq AMI, HDB3
dopmupyeMBbIe TECTOBBIE TICII (2™-1) Gur
MOCIEI0BATENLHOCTH (N=6,9, 11, 15, 20, 23)
«Bce O», «Bce 1»,

IOJIB30BATEIIbCKAS,

WHBEPCHS

CTpyKTypa moToKa HECTPYKTYypPHUPOBAHHBIH,
HNKM-31, UKM-30

Bceraska ommbox KOJOBEIE, OuTOBEIC, FAS,
MFAS, CRC, E-bit

NmuTanus aBapuii 1 COCTOSIHUN LOS, AIS, LOF, LOM, RDI,
MRDI

Bpewms umuranum aBapuit HETPEPHIBHO
Pexxum MCKYyCCTBEHHOTO BBOJA 1 ommbKa B CEKyHAY,
OIIHBOK 1#10N (N=-3,-4,-5,-6,-7)
Ciy>xeOHbIe KaHaJIbI [TporpamMmmupyembie
S-6utel 1 CAS croBa

IpuemHuk

[TpuemHMK 0OCCrIeYnBaEeT TEXHHUCCKUE XapaKTEPHUCTUKH, IPUBEICHHBIC B
TadIMnax:

Oﬁllll/le TEXHUYCCKHUE XAPAKTCPUCTUKH IPUEMHHUKA

Bxonx npuemnuka CHUMMETPUYHBIN
BxonHoe conpoTuBiieHne 120£6 Om

> 5 kOm
3aryxaHue aCHMMETPHUHU He Oonee -40 n1b

TexHu4eckue xapakTepUCTHKH IPHEMHHUKA B peskume xDSL

Onopusie yacToThI(**), K11 8192, 4096, 2048, 1024,
512,256, 128, 64, 32,16

[Tar BeIOOpa 4aCTOTHI Ixl'g

Jlnana3oH n3MepseMbIX ypOBHEN ot -100 mo +1 abo

(0 nbo = 8 nbn)

IlorpemHOCT ~ M3MEpPEHUA  HYJIEBOIO

He Oonee = 1 nb
YPOBHS




[TorpemuocTs n3MepeHus
B IMaIla30He:

-50... O0xnb He Oonee = 1 nb
—-80 ... 50 nb He Oonee + 2 nb
—100 ... 80 nb He 6oxee + 4 nb

[Tonoca mponyckanus

BXOJHOTO CHTHAJIa

CHUrHaja 1o yposHio — 31b

YpoBeHb COOCTBEHHBIX

IIyMOB Tipudopa

(0e3 BHEMIHMX MpPOBOAOB NPUEMHUKA HU
reHepaTopa)

ue 6oiee 0,5 %
OT paboueil 4acTOThI

He Oouee -100 nbo

(**) [Tonp30BaTenb MOXKET JT0OABIATH OMOPHBIC YaCTOTHI WIIH TTPOU3BOJIHBHO
MEHATh  4YacTOTy INpPHUEMHHMKA. METpoJoruueckue  XapaKTepUCTUKU
rapaHTUPYIOTCS HAa OTIOPHBIX YaCTOTAX.

TexHHYecKHEe XapaKTePUCTHKH NPHEMHHMKA B peKUMe H3MepeHHs
crnekTpa BHemHuX nomex «II'YM»

Jnana3oH yacTtot

or 32 k't mo 8 MI'g

Jlnamna3oH u3mMepsieMbIX ypOBHEU

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

Iar : 64 — 8832 xI'11 64 xI'1g
32 -4416 xI'11 32 xl1g
16 — 2208 kIt 16xl'g
8 — 1104 xI'x 8 xI'g

TexHuyeckHne XapakTepUCTUKH IPUEMHUKA B pe:KUMe aHau3aTopa noroka E1

BxonHoe ycunenue, n1b

ABTOYCHJICHUC

@®opMa BXOAHOT'O CUTHaja

B COOTBETCTBHUH C
pexkoMenauuen G.703

CuHXpOHHU3aLUS

BHYTPEHHSIsl, BOCCTAHOBJICHHAs

Pexxum paboTsl

TE€pPMUHAJI / TPAH3UT

AHaIM3UpyeMbI€ TECTOBBIE

TICII (2"-1) Gut

MOCIEI0BATEILHOCTH (N=6,9, 11, 15, 20, 23)
«Bce 0», «Bce 1»,

IIOJIB30BATEIIbCKA,

WHBEPCHUS

CrpykTypa noToka HECTPYKTYpPUPOBAHHBIH,

NKM-31, MKM-30

OOnapyxeHue OOk

KogoBbIe, outoBrle, FAS, MFAS,
CRC, E-bit

OOHapyxeHre aBapHid U COCTOSTHHM

LOS, AIS, LOF, LOM, RDI,
MRDI

JlnanazoH KOHTPOJIUPYEMBIX
3HaueHu# kodpduimenta ommbdok

Ot 102 10 107"

JlnanazoH c4eTa 4yncia TeKyIuX
OIMO0K

Ot 0 10 99999999




Peduexromerp

Bepxane  3HaueHWS ~ OMama3soOHOB — M3MEPSIEMBIX
paccrostHuid, M (ipu K03 durmente ykopouenus 1,5)

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

Hwxuee 3HaueHHE H3MEPSIEMOTO pacCTOSHUS (Mpu 0,2
k03 Punuente ykopouenus 1,5), m

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

IIpenensl nomyckaeMoil MHOTPEIIHOCTH OIPEACICHUs 0,2
paccrosiaus (pu ko3¢ dunrente ykopouenus 1,5), m

[lepexpsiBaeMoe 3aTyxaHue HE MeHee, 1b 96
JMUTEeNnbHOCTh 30HAMPYIOUIETO UMITYJIbCA, HC 16 + 32768
BrixogHoe conporusnenue, Om 120+ 6
Yacrora ciaegoBaHus KaTuOPOBOYHBIX METOK, KI I 1024 £ 0,5

O01mme xapakTepuCcTUKH

["aGaputHbie pa3Mepsl, MM 140x170x90
Bec, xr 1,6
Bpewmst pa6otst ot AKB HE MEHEe 5 4acoB
(6e3 mocBeTKM)

COCTAB U3JEJIUA U KOMILIEKT IIOCTABKH

No | HammenoBanne Kou-Bo [Ipumeyanue
1 [Tpubop Henpra-I1PO + 1
2 3apsITHO-NTUTAIONIEe YCTPOHCTBO 1 311V-12/0,5
3 KommiekT u3amepuTenbHbIX 1

IIPOBOJIOB
4 Harpy3zounsiii pezuctop 120 Om 10
5 PykoBOACTBO 11O 3KCILTyaTanuu 1
6 KommakT-auck ¢ mporpaMMHBIM 1

obecreueHneM
7 CywMKka 71 IepeHOCKU 1

Ni-MH, AA,

8 AKKyMyJSITOp 4 1.2 B: 2.3AU




KOHCTPYKIMUASA ITPUBOPA

[Ipubop BBHIMOJHEH B METAUIMYECKOM YJApPOIPOYHOM  KOpIycCe,
MOMEIIIEHHOM B CYMKY JJIsl IEPEHOCKHU.

HOEJIBTA-[IPO + === cBs3sniPusop ==

AMTaHWE

T1=23ne
T2=248nc

T3219nc

o £ o =

1
e i
TN

KHonku ynpasieHusi

Knonka Hasnauenue
nurTaHue
‘ o BxuroueHue / BBIKITFOUEHHE TUTaHHS PUOopa
[ F1 ’ l F2 ] ‘ F3 ] «TopsiYKey» KHOMKH: (DYHKIIMOHAIbHOE HA3HAUYCHHE
) OTIPEICIIACTCS PEKUMOM PAOOTHI
MEHIO BrIxo B OCHOBHOE MEHIO ITprOOpa, BBIXOI/OTMEHA
Esc TEKYIIer0 MEHIO WU COOOIIEHUS
NAMATE o
( 0 ) CoxpaHeHHe ¥ MPOCMOTP pe3yIbTaTOB U3MEPEHU B MaMsITH
== npudopa
AONONHUTENLHO o
) Hactpoiika qOMOTHUTEIBHBIX TAPAMETPOB, BHI30B
./' JOTIOTHUTENBHBIX (PYHKIIHIA
3KpaH
F ,(.), ) VYpapieHue KOHTPACTHOCTHIO M MOJICBETKOM 3KpaHa
e npubopa
HABUTAIIMOHHBIC KHOIKU: «BJIEBO», «BIIPABOY,

«BBEPX», «BHU3», «Ok»




IIaneas pasbemMoB

OENBTA-MPO + =—=—=

L L ¢
3APALD WK-CBA3b
@ cBssA3bLNPUEOP

Ha nanenu pa3péMoB npubopa pacmoaoKeHbl (ClieBa HaMpaBo):
® pa3zbeM ]IS MOJKIIIOUEHHUS 3apsIIHO-TUTAIOLIEr0 YCTPOHUCTBA

® pa3zbeM JUIS MOJKIIOUEHHSI U3MEPUTEIBHOIO MPOBOJIA K
g depeHunaIbHOMY BBIXOly T€HEpaTopa

® pa3zbeM JUIS MOJKIIOUEHHS] U3MEPUTENIBHOIO MPOBOJIA K
g depeHunasbHOMY BXOAY IPUEMHUKA

® HHIUKATOP 3apsiaa aKKyMYJISTOPHBIX OaTapei

® OKHO MH(paKpacHOro MpueMonepeaTInKa (CBI3b C KOMIIBIOTEPOM)

Barapelinplii oTcek BhIHMMAeTCs M3 NMpuOOpa MyTeM HakaThs Ha (PUKCATOPHI-
3AILEIKU.

Baumanue !
[IpousBoas 3aMEeHY aKKyMYJISITOPOB COOJIOIalTe MOJISIPHOCTD!
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YKA3AHUA MEP BE3OITACHOCTHU

e K pabore c mnpubOpoM JOMYyCKAIOTCA JIMIA, HMMEIONIUE OOIIyI0
TEXHUYECKYI0  IMOJArOTOBKY, 3HAWOIIME IpaBWia  TEXHUYECKOU
SKCIUTyaTallMM ¥ TEXHUKH O€30MacHOCTH TMpHU  HKCIUTyaTallH
anmapaTypbsl MPOBOJHOM CBSI3M M JIMHEHHO-KAOEIBbHBIX COOPYKEHHUN
CBSI3M U MPOXOSAIINE NEPUOANYECKYIO IPOBEPKY ITUX MPABUJL.

L4 HBMepeHI/IH B ITOJICBBIX YCJIIOBHAX HOJIKHBI IIPOBOJUTHCA HEC MCHCC, UCM
ABYMsI pa6OTHI/IKaMI/I, OJIMH U3 KOTOPLIX HA3HAYACTCA CTApIINM.

L4 HpH OTKJIFOYCHHUIN Ha OKOHCYHBbIX CTaHIMAX HAIIPAKCHUA
AUCTAHIMOHHOI'O IIMTAaHHUsI Ha CTOMKaX OKOHEYHOI'O 060py,Z[OBaHI/IH

JOJDKHBI OBITH BbIBelIeHbI Iuiakatel «He BkIrouarh — pabora Ha
JIMHUWY; CHUMAaTh WMEET MPaBO TOJBKO TOT YEJIOBEK, KOTOPBIA HX
TIOBECHIL

MNMOAI'OTOBKA K PABOTE

[IpoBenure BHemHUNW ocMoTp mpubopa. YOeaurecb B OTCYTCTBUHU
MEXaHUYECKUX IMOBPEXKIECHUW KOpIyca U DJIEMEHTOB, PACIIOJIOKECHHBIX Ha
nauieBoil manenu. Ecnu npuOop XpaHWics Mpu MOBBIIIEHHOW BIAXXHOCTHU WJIH B
YCJIOBUSIX HU3KUX TEMIIEPATyp, MPOCYIIUTE €ro B Te€UeHUE 24 4 B HOPMAJIbHBIX
YCIIOBUSIX.

Buumanue! Ilepen BkiroueHueM mpudopa
MOJIHOCTBIO  3apSIIUTEe  AKKyMYJISATOPBI  C
MOMOIIGI0  IITATHOTO  3apsAHO-THTAIOIIETO
yCTPOMCTBA, BXOAIIETO B KOMILJIEKT.

[Tponecc 3apsiga MHAMUMPYETCS MHUTAHHEM CBETOJIMOIHOTO WHJIHUKATOpPa
Ha TIAHEJM pa3beMOB MpuOOpa. MOMEHTY OKOHYAaHHS 3apsiia COOTBETCTBYET
NOCTOSIHHOE CBEYEHHE CBETOJMOJHOIO MHJMWKATOpa, IPH 3TOM IpoLecC 3apsaa
ABTOMATHYECKH MPEKPAIACTCS.

[Tockomnbky HOBBIE AKKyMYJISITOPBI 00J1a1at0T O0JBITUM
TEXHOJIOTHYECKMM  pa30pocoOM  IMapaMeTpoB, JUIS  BBIpABHUBAHUS  UX
XapaKTEPUCTUK M JOCTHKEHUS MAaKCUMaJIbHOW €MKOCTH PEKOMEHAYETCS Mepe]
HayajoM JKCIUTyaTaluu Mpou3BecTH 6-10 HUKIOB IOJHOIO 3apsja-paspsia.
[Ipu sTOM TIPUOOP MOXKHO IKCIUTyaTHUPOBATh B OOBIYHOM PEKHMME, HO BpPEMs

11



paboThl OyJeT CYIIECTBEHHO OTIWYAThCS OT 3asBiIeHHOTO. [l yckopeHus
Mpolecca BBIPABHUBAHUS IMAPAMETPOB AKKYMYJISITOPOB MOYKHO HCIIOJIb30BaTh
3apsiIHOE YCTPOMCTBO, PEKOMEHIYEMOE H3TOTOBUTEIIEM AaKKyMYJISITOPHBIX
Oatapeil.

[Tocne 3apsiga mpoBepbTE HAINPSIKECHUE HAa akKymyJssTopax. Hanpsbkenue
Ha Ka)KIOM W3 HHUX JOJDKHO OBITH HE MeHee 1.2 B.

Brmrounte npubop. O mpaBUIBRHOM TMOAKIIOYEHUH W HOPMAIBHOM
HANPSOKEHUW THTaHUS CBUJICTEIBCTBYET TOSBICHHE Ha DJKpaHE 3acTaBKH,
cooOmammer o Ttuarne npudbopa U BEPCUU BCTPOEHHOTO MPOTPAMMHOIO
obecreyeHus.

B mnpubope peanuzoBaHa 3amura OT CiayyaiHoro BkJoueHus. llocie
BKJIIOUEHUS Nprubopa kHomnkoM (Bki/Bbikil) HEOOXOAUMO B TE€UEHHE 2-X CEKYH]I
NOATBEPIUTh BKIOUeHUE HaxkaTueM kHomku «OK». B pesynpraTe Ha 3KpaHe
JOJIKHO OTOOPA3UTHCS TIIaBHOE MEHIO.

[maBHOE MEHI0

MNotok E1
Ocuunnorpad
Pednektometp
Ceasb c MK
ABTOOTKN.: BKNn

a=

L A [ wyw [ yn ]

BceTpoenHoe ycTpoHCTBO KOHTPOJS aKKyMYJISITOPOB OTKJIIOYAET MPUOOP
IIPY CHUKEHUU HANPSHXKEHUS MUTAHUS HUXKE Oy CTUMOTO.

[IpoBeputh cTeNEeHb 3apsiia aKKyMYJSTOPOB MOXKHO TO H300paKeHHIO
Oarapeiiku B MpaBOM BEPXHEM YTITy SKpaHa.

[Ipyn HaxaTUW Ha KHOMKY YIPABJICHHSI MOJCBETKOW W KOHTPACTHOCTHIO
MOSIBJISICTCS. MEHIO HACTPOWKM JKpaHa, C IOMOIIBIO KOTOPOTO, TIPH
HEOOXOJMMOCTH, MOYXHO BBITIOJIHUTH TOJCTPONKY KOHTPACTHOCTH U SIPKOCTH
HU300paKeHus.
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HAYAJIO PABOTbBI

I'naBHoe MeHI0 mpudopa

[Tpubop pacnonaraer HaOOPOM PEKUMOB U (YHKUUN, JOCTYI K KOTOPHIM
OCYILIECTBIISIETCSL Yepe3 IMYHKThl INIaBHOro MeHo. Ilepemelienne mno myHKTam
ocymiecTpisgerca KHonkaMu «Py» «\», Beioop — knonka «OK».

Cnucok MyHKTOB IIABHOT'0 MEHIO
o Yacmomnoie uzmepenua (N3mepenne AUX, mryMm, CrieKTp CUrHaa,
y3KOIOJIOCHOE U3MEPEHUE YPOBHS CUTHAIIA)

e Jlomox EI (KOHTPOJIb ¥ IUATHOCTHUKA OCHOBHBIX LU(POBBIX KAHATIOB U
CTPYKTypHI nepBudHOro 1udposoro noroka El (G.704), mposepka
¢dopmbl curHana mu@pPOBOro mMoToka Ha coorBercTBUE Macke ((G.703);

o Ocyunnozpagh (pexum ocrmiorpada)

o Pegpnexmomemp (BusyanbHoe onpe/iesieHre HEUCIIPABHOCTEN Kabels
U PACCTOSIHUS 10 HUX)

e (ea3wb c IIK (Ilepenaua pe3yabTaTOB U3MEPEHUI Ha MEPCOHATBLHBIN
KOMIIBIOTED)

o Aemoomkn. (Hactpoiika aBToMaTHueCcKoOro BuIkIOUeHUs. Eciu B
TeueHre 10 MUHYT B TJIABHOM MEHIO HE BHIOPAH HU OJIUH U3 PEKUMOB,
10 YMOJTYAHHUIO IPUOOP OTKIHOYAETCS).
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YACTOTHBIE UBMEPEHUA

[Ipubop GyHKIMOHATBLHO COCTOMT W3 TreHeparopa W npuemHukKa. OH
MO3BOJISIET MPOBOJAUTH KOMIUIEKC YaCTOTHBIX U3MEPECHUIA:

- pabouee 3aryxanue IL

- IEPEXOAHOE BIUsAHUE HA naibHEM KoHLe FEXT
- mepexoiHoe BimsiHUE Ha OmmkHeM koHIle NEXT
- Bo3BparHble norepu RL

- accumetpus RB

- CKOPOCTHOW MOTEHIMAJI JINHUUA V

- IIyM

HN3mepenne padoyero 3aryxanusi napsl IL (Insertion Loss)

[Ipu uzmepenuu paboyero 3aTyXaHus FeHEPaTOp MOAKIIOYAETCS C OJJHOTO
KOHIIa KaOeIbHOM Maphkl, a MPUEMHUK C JPYTroro:

u — — U,

- r
L d -

Pabouee 3aryxanme B nunHmu IL (Insertion Loss), [a1b] sBusercs
VHTETPAIIBHON XapaKTEPUCTUKOM, OTPAKAIOLIEH 3aTyXaHUE CUTHAJIA, BBI3BAHHOE

BCEH COBOKYITHOCTBIO (PAKTOPOB:
P
IL =20x lg(%) = 10 x [g(~XSIONAL

TX _SIGNAL

rage Ul- HampspKeHHE IiepeaaBacMOro curHajia, U2 - HalpspDKEHHE CHUTHala,
IIPpUHUMAEMOI0 Ha HpOTHBOHOJ’IO)KHOﬁ CTOpOHE WU Py qoua. - MOIIHOCTH

IepeaaBacMoro CUrHana, Py gova - MOIIHOCTH CHTHaa, IMPUHHMAEMOIO Ha
IpOTUBOIONOKHOM cTopoHe. Kak mpaBmino, U2<Ul  (Py gonar <P sional) H
IL< 0, 1.e. mpoucxoaut 3aTyxaHue CUrHaa.

PaGouee 3aTyxaHue B JUHUU JOJKHO COOTBETCTBOBATh HOpMaTuBam. Jliis
IIPOBEPKH COOTBETCTBHsSI HOpMAaTWBaM, B TPHOOpE NPEIyCMOTPEH IMepecdeT
3aTyXxaHUs B DJIEKTPUUYECKYIO IIIMHY IS KaOenei pa3iuuHbIX MapoK (CM. IYHKT
- «O11eHKa JTUHBI).
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Jlns u3MmepeHusi pabodyero 3aTyxaHus Mapbel cOOEpUTE OJHY U3 CXEM,

U300pKCHHBIX  Ha

PHUCYHKE:

u3MepeHne  pabodyero  3aTryxaHus C

UCIOJIb30BaHUEM TeHepaTopa JlenbTa MM U3MEpEeHHe pabdoyero 3aTyXxaHus C
UcIosb3oBaHueM AByX npudopos Jenpta-IIPO (ITpubop 1 pabGoraer B pexume
reHepaTopa - CMOTpH IyHKT «l'eHeparop»).

TeCcTUpyemas nuHus

z
- \ [/
o o
o I
@ (&
—
BLIXOS BXog
N cerasnpubop
o @ come
501051

TecTMpyemasi NuHus

v

Bxoq Bbix0oQ Bxoq

@ ceRzbnpubop

@ carssnpuiop

npubop 1

npubop 2
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Breibepute nmynkt «PABOYEE 3ATYXAHHME IL» B pexume «AUYX» u
Haxxmute «OK». Dxpan nmpubopa mpuMeT BUI:

Haxxmu ctapt

32 xxx Ky xxx ab 2208

| |
Tekylume 3Ha4eHus
YacTOThbl U YPOBHS

N3mepenne AUX npoBoAUTCS MO 3aJaHHOMY LHUKIY 4acToT. M3mepurens
MOKeET BbIOpaTh nHTEepBaN 32- 2208 kIt mutn 32- 8192 kI'11 ¢ TOMOIIIBIO KHOTIKH
«Imamazony.

3anyck mpouexypsl ocyulecTBisieTcss KHomkoil  «Crapr». Bpewms
U3MEPEHUSI COCTABIAECT OKOJIO | MuHYTHL. [IpepBarh BBINOJHEHHE MPOLEIYPHI
MOkHO KHOmKOUM «Esc». [locne 3aBeprieHus Ha skpaHe 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 «=2» nepeMenarT Kypcop o J1ana3oHy 4acTor.

OI.[GHKa IMPUTroAHOCTH JIMHUHU 110 BBICOKOCKOPOCTHBIC CUCTCMEI IICPCIavun
OCYIICCTBIACTCA € IIOMOIOBIO «MAaCOK». Ilocne Haxatuss kHOHKH «Mackmy
BBI6€pI/ITe N3 IIPCAIIOKCHHOTO CIIMCKa H€O6XOI[I/IMBII7I THUIT CUCTCMBI IIEpEaAavIn U
MMPOBCANUTC aHAJIN3 IMTPUTOAHOCTH JINMHHUH:
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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

Jliis BBIOpaHHOTO THITA CUCTEMBI MEPEeIaydl MPUTOAHA Ta 00JACTh YacTOT,
KOTOpasi HE NONAJacT B BBIJACICHHYIO 4acTb dKpaHa. IlomagaHue 4acToThl B
BBIJICJICHHYIO 00JIacTh CBHJIETEIBCTBYET O TOM, 4YTO pabouee 3aTyXxaHHe
IIPEBBIIAET HOPMATUBHBIN IMOPOT 711 JAHHOM CUCTEMBI ITepeaavu.

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

JU1sl 3anIMCH IOJTYYEHHBIX PE3YJIbTaTOB U3MEPEHUN HAXKMUTE KHOIKY
«IlamATB» U, BEIOPaB CBOOOIHYIO STUEHKY, KHONIKY «COXPaHUTB.

PaBouee 3atyxaHue IL

MamepeHrue 2
W3mepeHue 3
WamepeHue 4
Mamepenue 5
W3ameperue 6

> | @

I
@
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Pesynbrar Oyner 3aHeceH B nmaMaTh npudbopa. CoxpaHeHue pe3yabTaToB B
JIPYTUX peKUMax M3MEPEHHUI OCYIIECTBIISIETCS aHAIOTMYHO. [laHHas npouenypa

HE IIpUMEHHMMa TOJBKO K pexumy «MKM». Beixoxg wu3 pexuma — KHOIKA
«ESC».

OueHka IJIUHBI

[Tynkr «OHEHKA JIJIMHBI» no3Bossier paccuutarh NpUOIM3UTEIBHYIO
JUIMHY 110 3aTyXaHWIo s Kabened pasznuyHbix Mapok. [list storo mocie
NpOBEICHUS] ~ U3MEpEeHUH  pabouero  3aTyXaHWsl  HAXMUTE  KHOIKY
«JomonnTenbH0». Ha 5kpaHe NosIBUTCS pacCUNTAHHOE 3HAYEHUE JJTUHBI:

OueHKa ANUHbI: 976 ™ =

TN o,5
mmno,7
MKCB
MKB

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

Br160p THIA KaOels OCyLIEeCTBIIETC KHOIKaMU «/ Py «\ey.
DnekTpudeckasl JJIMHA KaOensi, pacCUMTAaHHAs M0 3aTyXaHWIO, JOJDKHA

COOTBETCTBOBATh MACHOPTHOM, B MPOTUBHOM CJIy4yae CIEAYET MCKaThb MPUUYHHY
BBICOKOT'O 3aTyXaHHMsI KaOeIs.
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N3mepenue ypoBHsi nepexoaHoro Biausuus (NEXT/FEXT)

JI71st u3MepeHus: NePEeXOqHOTO BIUSHUS U3MEPUTEIIbHBIA CUTHAII MOJIa€TCs
HA «BIMSIONIYIO» KaOenbHyro mapy. [IpueMHUK MOJKIIOYaeTcs K
«TOJBEPKEHHOU BIHsIHUIO» Tape. K o6enm mapamM ¢ MpOTHUBOMOIOKHBIX CTOPOH
MOAKJIFOYAIOTCS HATPY304HBIE PE3UCTOPHI CONMPOTUBIIEHUEM 202120 Om.

PaznuuaroT 1Ba BU1a MEPEX0HOT0 BIUsSHUS: Ha nanbHeM koHIle (FEXT):

- _—
Y

@ TS - . D

\\

Z0|:::| U21 - - Uz @

LY
L J

1 Ha OnmxHeM KoHIe (NEXT):

A

e

S
OIn= B

("4
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Jns u3Mepenusi mnepexogHoro BiusiHus Ha ganbHeM KoHie (FEXT)
MOAKIIIOUUTE MPUOOPHI B COOTBETCTBUU C PUCYHKOM:
TecTupyemas fiuHus

120 Om

"""""" 120 0m

@ caRabnpubop

01051

TecTupyemas nmHuA

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

B mnocnegnem ciyuae Harpy3ouHbie pe3ucTopbl He HYyXHbI ([Ipubop 1
paboTaeT B peXHMe TeHepaTopa - CMOTPpHU MYHKT «I eHepatopy).
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Bri6epute nynkt «[IEPEXOJHOE BJIMSAHUE FEXT» B pexume «AUX».
W3meHeHne 4acTOTHOrO Avana3zoHa OCYIIECTBISETCS KHONKOM «/lmama3on», a
3anmyck kHomkou «Ctapt». [logpoOHo pabota onucana B nmyHkTe «M3mepenue
pabouero 3aryxaHus mapb».

OHeHKa MMPpUroaAHOCTH JIMHHUN OCYHICCTBIIACTCA C IIOMOIIBIO «KMACOK)). Ilocne
HaXkaThs KHONKU «MackKu» u BBI60pa TUIIA CUCTCMbI IICPCAaun U IIPOBCAUTC
aHaJIn3 MMPUroAHOCTHU JIMHHUU:

oBinacTe YacToT HenpurogHas
ANA CUCTEMbI Nepeaaqn

FEXT

32

536 kl'y -77 2208

N v
obnacTe YacToT npurogHan
AONA CUCTEMbI Nepena4u

Jlns w3Mmepenwsi mepexomHoro BiausHusS Ha OmmwkHem korme (NEXT)
MOIKJTFOYHUTE MPUOOP B COOTBETCTBUU C PUCYHKOM:

TecTupyemas nuHus
120 Om

[ """" 120 Om

f

nIn
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TecTupyemas nmHuA

[ ] L] ] [ ] ] [ ] [ ] °

BEIXOA BROA BbIXOA Bxoa

@ carzbnpubop @ caR3LpuGop
O

npubop 1 npubop 2

B mnocnemnem cmydae mpubGop 1 mpoBOAUT u3MEpeHHs, a Mpuodbop 2
UCIIOJIb3YETCS B KAUECTBE HATPYy3KH.

Bridepute nynkt «IITEPEXOJIHOE BJIMAHUE NEXT» B pexxume «AUX».
W3MeHeHne 4aCTOTHOTO JMarna3zoHa OCYIIECTBISETCS KHONKOM «Jluamazon», a
3amyck KHONKoW «CtapT». AHamu3 TMOJYyYEHHBIX JaHHBIX MPOBOJUTCH C
OMOIIBI0 «Macok» (kHomka «MACKIy).

KoHTpoab 3aTyxaHusi aCHMMeTPUH

PazbanmancupoBka mapsl MOXKET OBITh TMPUYHMHOW BBICOKOTO YPOBHS
nomex. OHa MPUBOIUT K TOBBIMIEHHON YYBCTBUTEIBHOCTH IMAphl K BHEIITHUM
MIOMeXaM U YBEIMYCHHUIO YPOBHS U3ITy9aeMbIX TIOMEX.

N3mepeHnsi 9acTOTHOM XapaKTEPHCTHKU 3aTyXaHWs acuMMeTpuu LBal
(Longitudinal balance) mpoBoAST ¢ MNOIKIIOYEHHOW Ha JajdbHEM KOHIIE
anmaparypoil. Bmecto o0opymoBaHus Ha JlajJbHEM KOHIIE JOIYyCKAeTCs
BKTFOUeHHe pe3ucrtopa 120 OMm, ogHako B 3TOM ciiydae OyAeT ompejaesieHa
ACUMMETPHS TOJIBKO CaMOU JIMHUM:
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TecTupyemas nuHus

_f _______ 120 Om

BeixoO axon

@ canIbnpubop

Huddepenuumansupiii Bxon mnpubopa enbra-Ilpo  moakimodaroT K
uccienyeMoil nape.

Bridepure nynkr «ACCUMETPUS» B pexume «AUX». N3meHenwue
YaCTOTHOTO JMAana3oHa OCYIIECTBIsEeTCs KHONKOM «/lmama3on», 3amyck
KHONIKOW «CTapT». AHanu3 MOJTYYEHHBIX JAHHBIX MPOBOAMUTCS C IMOMOIIBIO
«macok» (kHomka «Mackw») aHaJorM4yHoO NyHKTy «/M3MepeHue ypoBHA
nepexoanoro BiustHUS (NEXT/FEXT)».

Ecnu 3aryxanume acummerpun Oonbiie -40 nb, mapa cuuTaercs
HEUCIIPABHOM.

KonTpousb Bo3BpaTHbIX IOTEPs RL

N3mepenne BO3BpaTHBIX IMOTEPh PEKOMEHIYETCS MPOBOAUTH IIPHU
aHOMAaJIbHO BBICOKOM 3aTyXaHHH.
Ecnum BBIXOJHOE CONPOTHBIEHUE TEHEpaTopa R;, pPaBHO BXOJHOMY

HUMIICAAHCY JIMHHUHA ZlN, TO BCA MOHIIHOCTL IICPCHAACTCA B JIMHUIO. HpH

HECOTJJaCOBAaHHOCTHU  MepefaeTcsi TOJbKO 4YacTh MOUIHOCTH, OCTaJIbHAs
OTpa3uTCs OT HEOAHOPOAHOCTEN JIMHUU. OTpakeHHe MTPOUCXOIUT KaK B MECTax
MOJIKJIFOYEHHS anmapaTrypbl, TaK U Ha COOCTBEHHBIX HEOJHOPOJHOCTAX JIMHHUH
(My(TBI, OTBOBI, CIIUIIKOM PE3KHE U3rHObI KaOes, 1ePEKThl 30NN U TIP.).
HecornacoBaHHOCTh JIMHUK  OMpEAENSIeTCSl MapaMeTpoM —  «3aTyXaHHe
HeogHopoaHocT» Wi RL (Return Loss) — Bo3BpaTHbIE TOTEPH:

R =2y

X +ZIN

RL =20 xlog

b
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HcToYHMK BO3BpATHBIX NOTEPh (HEOAHOPOJHOCTH JIMHUHM), MOKHO
BU3yaJIbHO HAOJIIOAATh C TOMOIIBIO pedIeKTOMETpA.

N3mepenue RL npoBoauTcs s IMHUM, HATPYKEHHOM HA JallbHEM KOHIIE
anmapaTypou WM Harpy304HbIM pe3uctopom 120 Om:

TecTupyemas nuHus

_[ _______ 120 Om

BeixoO axon

@ canIbnpubop

Bo3BpaTHble 11oTE€pH 3aBUCAT OT YaCTOTHI.

Bribepure nmynktr «BO3BPATHBIE IIOTEPU RL» B pexume «AUX».
N3meHeHnne 4acTOTHOrO JAMana3oHa OCYLIECTBISETCS KHOMKON «J/Imamazony,
3amyck KHONKoW «CtapT». AHamu3 TMOJYyYEHHBIX JaHHBIX MPOBOJUTCA C
MOMOIIBI0 «Macok» (kKHomka «Mackw») aHaloruyHo NOyHKTY «VI3Mepenue
ypoBHs niepexoaroro BiaussHust (NEXT/FEXT)y.

BosBparHble moTepu He AOJKHBI INPEBBIIATH ypoBeHb -16 n1b BO BceMm
paboueM quana3oHe.

Onenka CKOPOCTHOI'O NOTCHIHAJIA JUHHH

Ouenka ckopoctHoro mnoreHnuana Juaud  ADSL/ADSL2/ADSL2+
SHDSL/SHDSL.bis NPOBOJUTCS B pEXKUME paboThl C  yAalEeHHBIM
TeHEpaToOpOM, TJI¢ B aBTOMAaTH4YECKOM pexume cHumaercs AUX curnama u
U3MEPSCTCS CIIEKTP ITymMa Ha a0OHEHTCKOM CTOpPOHE.
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Bri6epute nmynktr « CKOPOCTHOM IIOTEHLIMAJT V» B pesxnme «AUX».

Haxmu ctapt

142 Xxxx Ky XXXX BuT 2208

Beibop Tuma cucTeMBl TiepeJaud  OCYIIECTBIsieTCS KHOMKOHW — «F2»
(ADSL/ADSL2/ADSL2+ SHDSL/SHDSL.bis), 3anyck kHonko#i «CTapT».

[Tocne 3amycka u3MepeHHs] MPUOOP TMHITACTCS CUHXPOHU3UPOBATHCSA C
reHeparopoM. [Ipu oOHapy eHUU CTApPTOBOM YAaCTOTHI T€HEPATOPA MPOUCXOIUT
CUHXPOHU3AIMS MPUOOPOB ¥ HAYMHAETCS MPOIECC U3MEPEHUS.

[locne 3aBepuieHHs U3MEpEHUs Ha OKpaHe oToOpasurcs Trpaduk
pacnpeneneHuss OMTOB Ha OWHBI, a TAKXKE OTIEJIbHO PACCUMTAHHBIC BEITMYHUHBI
CKOPOCTHOTO TMOTeHUuana Juisi AaHHOM XDSL-nuHUM W mOoTEepu CKOPOCTH,
00yCIJIOBJIEHHBIE IITyMaMHU.

V = 11.5 Mbut/c Motepu = 4.5 M6ut/c

15

P

142 536 k'y 9 6uT

CymiecTByeT BO3MOXKHOCTh BBIBOJIla Ha DJKpaH KaKk BCeX OWHOB, TaKk W
OT/ENIbHO 4YeTHhIX MO0 HeueTHbIX ( kHomka «F3»), a Takke MOXKHO
OCYILIECTBUTH OBICTPBIN MEPECUET M3MEPEHHOI'0 CKOPOCTHOTO MOTEHIMAa IS
JPYroro TUIMa CUCTEMBI IIEpPeIaun TaHHBIX 0€3 MPOBEICHHS HOBBIX U3MEPEHUIM
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( xHonka «F2»). Kpome Toro Ha rpauk BBIBOAUTCS M pACUETHAsE CKOPOCTh IS
JAHHOUW JTUHUU (pacrpejenieHue OMTOB Ha OMHBI) B BUJI€ MUTAIOIIEH KPUBOM.

Pacuetnas ckopocTh — 3TO Ta CKOPOCTb, KOTOpasi MOKET OBITh JOCTUTHYTA
Ha JaHHOW JWMHUM, €ClIu ypoBeHb miymMa He Oonee -110 abm/I'n. I[lonsarue
pacyeTHOM CKOPOCTHU JJIs BBIACICHHON JIMHUU O3HAYAET, YTO U3MEPUTEIIb UMEET
KPUTEpHUl, 1O KOTOPOMY OILICHMBAE€T KA4yeCTBO JMHUU. ECIM H3MEpEHHBIH
CKOPOCTHOM  TOTEHIMAl  JIMHUM  OJU30K K  pacyeTHOMy -  3TO
yAOBIETBOPUTEIIbHBIA  pe3yJibTaT  BbIOOpAa  BBIACNEHHOM  JIMHUM  JUIS
IIPEIOCTABIIEHUs €€ MpoBanaepy. B cilyyae 3aHMKEHUS CKOPOCTHU B JIMHUU I10
CPaBHEHHUIO C PACYETHOW y HU3MEPUTEI MOSBISETCA BO3MOXKHOCTH aHajlu3a
IIPUYMH, IPUBOIAIINX K ITOTEPE CKOPOCTH.

I'enepartop

[Ipu pabore c nByms mpubopamu Jlenpta-IIpo ogmH U3 HUX OOBIYHO
nepeoautcs B pexxuMm «'EHEPATOP».

Boibepure nynkr «['EHEPATOP» B pexume «AUX». 3amyck
ocymectBisieTcs: kHonkoi «CrapT». ['enepaTtop paboTaeT B aBTOMaTUYECKOM
peXUMeE TIO ITUKITY YacTOT, BEIOpaHHOTO auarna3zoHa 32- 2208 kIt unu 32- 8192
k[ '11 (mepexiroueHne KHOMKoM «/{manazony).

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

BbiBpaHHbIil aManasoH

Brixoa u3 nanHoro pexxnma — kHonka « ESCy.

Buanmanmne !

B pexume reHeparopa mpuOOp HE BBIKIIOYACTCA TMIPH

JUTUTEIFHOM OTCYTCTBUM Ha)KaTHs KHOIOK. PexkoMeHmyercs

noakIrouath mratHoe 31TV, Bxozsiee B KOMIUICKT mpudopa
JUTISL IPEAOTBPAIICHUS pa3psia aKKyMyJIsITOPOB M BBIKIIOUCHHS ITPUOOpa.
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mymMm

Pexum npennazHaveH JUIsl CHIEKTPAIbHOM OLIEHKU YPOBHS LIYMOB.

[TogknrounTte BXOJ NMPUEMHHUKA K U3MEPSEMOW mape. Eciu u3BECTHO, YTO
pabouee 3aTyxaHue Mmapbl Ha y4acTke MeHee -15 dB, To Ha mpOTHUBOIOIOKHOM
KOHIIE Mapbl MOAKIOUUTE HArpy3Ky 120 Om.

TecTUpyemas nuHus

_f """"" 120 Om

BblX0n axon

@ cenzsnpubop

JIns BiroueHus pexnma Haxmure nyHKT «lllym» B pexxnme «HacrtoTHbie
U3MEPEHUsD WK «ropsuyio» KHONKY «Lllym» B rmaBHOM MeHIo ipubopa.

0.0 LyM

) A il T ___ =

32 536 kI'y -77 nb 4416

KHonK# « €& » ¥ «2» IepeMenaroT Kypcop Mo JHana3oHy 4acTor.

[Tpn Haxkatuu KHONKH «EIWH. U3M.» OCYIIECTBISIETCS TIEpecyeT ypOBHS
IIymMa Ha omnpejesieHHoW yactoTe (1b) B criekTpayibHY10 TIOTHOCTH (A1bM/I'1r),
Ha00OPOT.

[Ipn HaxaTuu KHONKM «/lnamazoH» MpOU3BOAMTCS BHIOOP YACTOTHOTO
MHTEPBAJIa, C TTOMOMIBIO KHOTOK « Py «\N»:
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8-1104 xI'1x

16- 2208 xI['11
32-4416 xI'n
64-8832 xI'y

OI_ICHKa MNPUroAHOCTH JIMHHM OCYIICCTBIIACTCA C IIOMOINBIO «MACOK».
Ilocne Haxartus kHomku «Mackm» u BBI60pa TUIIa CHUCTEMBI IIEpcaadnu H

IMPOBCANUTEC aHAJIN3 IPUTOJHOCTH JIMHUM:

oBnacTk 4acToT HenpuroaHas
ANA CUCTEMBI Nepeaaqm

0.0 LWyM
-30

-60

-90 ey

536 My -77;‘5 2208

N W

obnacTe YacToT npurogHan
ONA CUCTeMbl Nepena4u

Jliis BBIOpaHHOTO THIA CUCTEMBI MEPEAayu MPUTOJHA Ta 00JIACTh YaCTOT,
KOTOpasi HE TOMaJaeT B BBIACICHHYIO YacTh JKpaHa. [lomaganue 4acToThl B
BBIJICTICHHYIO 00JaCTh CBUJETENBCTBYET O TOM, YTO YPOBEHD IIIyMa MPEBBIIIACT

HOPMaTUBHBIN IOPOT.
JIJ1s1 cCOXpaHEHHUsI pe3yJIbTaTOB U3MEPEHUA HAKMUTE KHONIKY «IlamMAThY.

Brixon u3 pexuma — kHomnka «ESCy.
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MOHI/ITOPI/IHF HUMITYJIBbCHBIX IIOMEX

Haxxmure kHONIKY «/lomosiHuTEeIbHO» B pexume «Llym».

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

B mnosiBUBIIEMCS MEHIO BKJIIOYUTE PEXHM MOHUTOPUHIA HMITYJIbCHBIX
nomMex («MOHUTOPUHI» - «BKJD»). YCTAaHOBHUTE MOPOTOBbI YpPOBEHb, BbIIIE
KOTOPOTo MpuOOp JOJKEH (UKCUPOBATH CIEKTP MOMEX, a TaKXKE peajbHOe
BpeMsi M JaTy g XpoHoMmeTpa. Ecinum  ypoBeHb IOMEXH IpEBBIIIAET
YCTaHOBJIEHHBII MOPOT, CIIEKTP COXPaHSAETCs B NaMATH pUoOOpa.

B mpouecce M3MEpEHMI C IOMOMIBIO KHOMOK «P» m «W¥» MoxkHO
WU3MEHATH YCTaHOBJICHHBIM IIOPOTOBBIM YPOBEHb.

[IpocMOTp pe3ysIbTaTOB MOHUTOPUHTA OCYILIECTBISETCS TUOO C MOMOIIbIO
«ropsiueity kHomku «Ywucino cobwituity ( N= ), 1u00 ¢ MOMOIIBIO KHOMKHU
«ITamaThy ( suerika « MOHUTOPUHT LIyMay).

Kaxnpiit pa3 npu Bei6ope pexxuma «lllym» 1 BKJIFOYEHUH MOHUTOPHUHTA
MOMEX COOTBETCTBYIOIIME SUECHKH MAMSITH OOHYJISIOTCS.

Baumanmne !

Tak kak peXUM  MOHUTOPMHTA  HMITYJbCHBIX  TIOMEX

peAHa3HAYCH IS IUTEIIbHOTO HAaOJIOICHHS, TO B 3TOM ClIydae
pexkoMeHayeTcs moakiatouath mratHoe 3IIY ams mpeporBpameHus paspsiga
aKKyMYJISITOPOB Y BBIKITIOUEHUS TTpUOOpa.
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CunekTp curuaJia

Pexxum  npenHasHayeH Uil CHEKTPAJbHOM OIIEHKH YPOBHSI CHTHAJIA.
[TogknrounTte BXOA NPUEMHHUKA K U3MEPSIEMOM Mape.

JInst BKIIIOUEHHS peXUMa HaXMUTE NMYyHKT «CIIEKTp CUTHAa» B PEKUME

«YacTtoTHbIC HU3MCPCHUS» .

BxopHoe conpotuenerue

0.0 120 Om CnekTp
-30
-60 kw\
-90
64 536 kl'y -57 ab 8832
[Avanason R BX

KHomkH «€» 1 «=2» nepeMenaroT Kypcop Mo J1ana3oHy 4acTor.
[Ipu Haxkatuu KHONKHU «JlMama3oH» MPOU3BOAUTCS BBIOOP YACTOTHOIO

MHTEpPBAJIA, C IOMOLIBIO KHOMOK «P» «\ry:
8-1104 xI'11
16- 2208 x['11
32-4416 xI'u

64-8832 kI’
Haxatnem kHONKM «R BX» MOXHO HM3MEHUTh BXOJHOE COIPOTUBIICHUE

(120 OM wmmu > 5 kOM - [y yMEHBIICHUS BIUSHUS Ha pPabOTArONUIYIO

amnmnaparypy).
JI1st coXpaHeHHsI pe3yIbTaTOB M3MEPEHUsS HaXMUTE KHONKY «IlaMsAThY.

Brixon u3 pexuma — kHorka «ESCy.
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¥Y3komnouaocHoe usmepenue yposus (YII)

B y3ko0mosiocHOM pexuMe MPUEeMHHUK padoTaeT KaKk BBICOKOJAOOPOTHBIM
MOJIOCOBOM  (PUIBTP, HYACTOTAa KOTOPOrO COBHAJAET C YAacTOTOM CHUTrHajia
reHeparopa.

Bxrouenue pexxuma mpou3BOAUTCS BBIOOPOM MyHKTa «Y3Kasl 1MOJI0ca» B
pexnme «HacTOTHBIE U3MEPEHUSD> WU «Tropsdei» KHONKOM «YII» B rmaBHOM
MEHIO Mpuodopa.

AkTiBHaR YacToTa
Y3kas nonoca = e
_%2.00eu |
64 .00 kly, l
128 .00 kl'y
-110 AE 256 .00 'y
/ 512 .00 My

] 1024 .00 kM

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

el

Penaktu poBaH1e cnucka

CMeHa aKTMBHOM YacCTOTBI OCYHIECTBISAETCS KHOMKaMHu «P» n «\y.
Beixona u3 pexuma — kHonka «ESCy.

Pabora ¢c npou3BOJIbLHOM YaCTOTOM

N3HayanbHO CHUCOK COAEPKHUT TOJBKO OINOPHBIE YacTOThl. M3mepurtensb
MOXKET TOJIKO JIOMOJHATH €ro cBouMu dactoramu. Co3/laHre HOBOM YaCTOTHI
MPOU3BOJIUTCS C MOMOILBIO PEIAKTUPOBAHMUS CYIIIECTBYIOLIECH.

Bribepute pemakTHpyeMyr0 4acTOTy B CIIMCKE KHONMKaMH «/M», «\1/»,
3ateM HaxxXmute «Hacroray.

PQA&KTHPOBEHHE 4acToThbl

Penaxupyeman
-
| vacora

}110 D‘E 00256 KTy

3KaueHvie ypoBHs 21
Ha pegaKTMpyeMoii yacTore

~ Pobasutb

B mnosiBuBIIEMCS OKHE, WCIOJIB3YSl KHONKA «€» W «=2», MOXHO
TIEPEMENIATLCS 110 Pa3pAAaM M M3MEHATH MX C TIOMOLIBI0 KHOMOK «\N/», «y.
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[Tocne waxatus kHomkH «/l00aBUTB» yCTaHOBJIEHHAas YacToTa OyneT
no0aBiieHa B CITUCOK.

Ecau B crnucke IMPUCYTCTBYIOT 49aCTOTbI OTJIMYHBLIC OT OIIOPHBLIX, TO HX
MOJKHO YIAJIIUTh C IIOMOIIBbIO KHOIIKH ((yI[aJIHTL».

Bo3Bpar kK U3MEepUTENBHOMY KpaHy MPOU3BOAUTCS KHONKON «ESC.

AHAJIN3ATOP ITOTOKA E1

Pexum npenHazHadeH Al KOHTPOJS W JTUArHOCTHUKU OCHOBHBIX IH(PPOBBIX
KaHaJIOB M CTPYKTYphl mepBUYHOrO nudposoro moroka El (pexomenmarus
G.704 ITU-T) , a taxke [u1st mpoBepKu (opmbl curHana mudposoro noroka El
Ha cooTBeTcTBHE «Macke» (pexomennauus G.703 ITU-T).

Boibepure nyHkr «llotrok El» rmaBHoro weHto nmnpubopa u Jaiee
«AHanu3aTtop NOoToKa». JKpaH Npudopa MpuUMeET CIASAYIONTUN BUI:

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 GyHKIMM «aBTOYCUJICHHE)» CHUTHAJ Ha BXoje Mpubopa
ABTOMATHYECKU YCHIIMBAETCS 10 HEOOXOAMMOIro YPOBHS, IPU KOTOPOM OyJAeT
POUCXOIUTh YCTOMUMBAsI CHHXPOHHU3aLKA U paboTa mprubdopa B 1eJIOM.

Ecnmn curHan Ha BXOJE OTCYTCTBYET, TO B CTPOKE HHIWKAIUW aBapui
O0TOOPA3UTCSl COOTBETCTBYIOIIMIA THUIT aBApUU.

Ha3nadeHnue «rops4ux» KHOMOK B JAHHOM peXUME pabOThI:
«F1» - oOHyJIeHrEe Pe3yabTaTOB TEKYIIETO U3MEPEHUS

«F2» - Bpemsa aHamn3a BXOJHOTO CHUTHAJA. BO3MOXKHBIE 3HAYEHUSA:
uHenpepsiBao / 10 ¢/ 100 ¢/ 1000 ¢

«F3» - nacrpoiika koHurypamuu. Bo3mMoxkHble 3HaUEHUS : IPUEMHUK /
reHepaTop
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IIpueMHas YacTh aHAJTH3ATOPA MOTOKA

B 1mpomecce ananmm3a BXOJHOTO CHTHaja Ha JKpaHe OToOpakaeTcs
cienyrorias nHpopMarms:
«Ypoeenv» - 3HaUCHNE YPOBHS CHTHAIA HA BXOJE, b W TeKyIee BpeMs
U3MEpEHUs

«Hacmomay - 3HaUueHNE YaCTOTHI CUTHAJIa Ha BXoJe, I’
Tunb! 3adUKCUPOBAHHBIX OIIMOOK:

«CODE) - xon10BBIE

«BIT) - butoBBIC

«FAS» - ommOKy ITUKIIOBOM CHHXPOHU3AINHI
«MFAS» - omnOKku CBEpXIMKIOBOW CUHXPOHU3ALUU
«CRC4%» - ommbku CRC

«E-bit» - E-bit ommOku

Tunbl 3apUKCUPOBAHHBIX ABAPUNA U COCTOSTHUN:

«LOS» - noteps curHaia

«LOF» - noTepsi UUKJIOBOM CUHXPOHU3AIUN

«LOM)> - notepsi CBEpXLMKIOBOW CUHXPOHU3ALUU

«RDI» - noTepst HTUKIOBOM CUHXPOHU3ALMU YIAJIEHHOTO MOIYJIS
«MRDI - noteps CBEpXLUKIOBOW CUHXPOHU3ALHUU Y IAIEHHOIO MOAYJIS
«AIS» - curHan MHAWKaUy aBapUiTHOTO COCTOSIHUSA YAAJIE€HHOTO MOY IS

2 1aHHI>Ie:

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

«FAS | NFAS» - nepexiiroueHue MexX 1y YeTHBIMU U HEUCTHBIMU KaJIpaMu
MOTOKA

«R ;» - BxoaHoe conpoTuBieHue. Bo3amoxxkneie 3HaueHus: 120 Om mipu
OKOHEYHOM MOJKJIIOYEHUH K BBIXOAY KOHTPOJIUPYEMOTO TPAKTA WIIU

> 5kOM npu mapajuIeTbHOM TOKIIOYCHUH K KOHTPOJIUPYEMOMY TPaKTy
(BBICOKOOMHOE TIOJIKJTIOUEHHUE).

Hepez{ammaﬂ YacTh aHAJIM3aToOpa IOTOKA

Pexxum (kondurypainus) «I'enepaTop» N03BOJISET NEpeAaBaTh B JIMHHUIO
KOHTPOJIbHBIM TECTOBBIM CUTHai. Ilociie CMHXpOHM3aUuu anmnaparypa uiv
npueMHas 4acte BToporo mnpuboopa [enpra-IIPO+ (umm  nppyroro
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aHAJIOTUYHOTO Mpubopa) Ha AaJbHEM KOHIE MOJKHBI MPUHATH TOT K€
camblii TeCTOBBIM curHai. Ilpu 3TOM, yuuThIBas MOJKIIOUEHUE NpUOOpa,
HEO0OXOJAMMO MPABWIIBHO YCTAHOBUTH PEXHUM €ro padoThl («TepMUHAT WU
«TPaH3UTY).

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

" MpueMHuk |

IlapameTpsl TeHepaTopa:

«/lesuayus - NOICTPOIKA BHIXOJHOM YAaCTOTHI T€HEPATOPA
«OuiudKu» - BKIIOYCHNE / BBIKITFOUCHHIE ONTHO0K

«Tuny - ycraHoBKa THUIIa OIIMOOK

«Aeapuuy - BKIIOYEHUE / BBIKIIOYEHUE UMUTAIIUU aBapHil

«Tuny - ycTaHOBKa THUIA aBapuu

«Koaghgp. Ou.» - yctanoBka He0OX01uMOro Ko3hPuimeHTa onmoox
«Si Oum» - ycTaHOBKa 3HaYeHUs Si— Outa

«Sa4-Sa8» - yctaHOBKa 3HAYCHUH JIOTIOJHUTEIBHBIX 3ape3CPBUPOBAHHBIX
our

«ABCD» - ycTaHOBKa OUT KaHAJIBHOW CUTHAIM3ALIUU
«x5x7x8» - ycraHoBKa cBOOOAHBIX OUT B 16-M BpeMEHHOM MHTEpBae

O01mme HACTPOMKM AHAJIU3ATOPA MOTOKA

[To xHomke «/lomoHMTENBLHO» HAcTpauBaeTcsi 00mas KOHGUTyparus
aHaJIN3aTopa MOTOKA.

Buaumanue !

IIpu npoBeneHMM U3MEpPEHUN C MOMOUIBI0 JBYX MPUOOPOB B

peXKUME «TEpMHMHAI» OOIIME HACTPOWKH JOJKHBI  OBITh
OJIMHAKOBBIMH.
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«Pestcum» - BBIOOp pexrma paboThl («TEPMHUHAID) / «TPAH3UT)
«Cunxp. Tx» - BIOOp TUIIA CUHXPOHU3ALMH

«Ilomok» - BBIOOP CTPYKTYpPHI TOTOKA

«CRC» - BKIIIOUYEHHUE / BBIKIIIOUEHUE KOHTPOJIBHON CyMMBI
«luneitnwlit K00» - NEPEKIIIOUECHUE TUIIA TUHEWHOIO KOAA

«Tecm. nocneo.» - yCcTaHOBKA TUIIa TECTOBOM MOCJIEI0BATENILHOCTH
«Kanan Ne» - ycTaHOBKA HOMEpPA KaHaja

«baiim» - ycTaHOBKa 3HAUCHHMM JAHHBIX KaHaja MPHU MOJb30BATEIbCKOM
TECTOBOU MOCJIEJOBATEIHLHOCTH

«/Inuna IICII» - yctanoBka 3Hauenuil qyuHbl [TCIT
«HHneepcusy» - BKIIIOUCHUE / BRIKIIFOUCHUE WHBEPCHUH JTAHHBIX

«Ananuz nocn.» - BKIIOYCHUE/BBIKIIIOUEHHE aHAM3a TECTOBOM
MOCJIEIOBATEIbHOCTU. BhIKIIOUEeHNE HEOOXOIUMO MPOU3BOAUTH B CIydyae
OKOHEYHOI0 WJIM IAPAJUICIIBHOTO MOJAKIIOYEHUsST K KOHTPOJIHUPYEMOMY
TPaKTy AEUCTBYIOLIEH CHUCTEMBI II€pelladyd JAHHBIX IIPU HEBO3MOKHOCTHU
YCTAaHOBKM OJIMHAKOBBIX OOMIMX HACTPOEK WJIM B Cclydae Npuema
«T0JIb30BATEJIBLCKOI0» THUIIA TECTOBOW IMOCJIEAOBATEIBHOCTU. TeM caMbIM
WCKITIOUAETCS BBIBOJ HA DKpaH «OUTOBBIX)» OIIHOOK.

MACKA G. 703 pas E1

Pexum mpennaznaden ans npoBepku ¢GopMmbl curHaia moroka El Ha
cootBercTBue pekomeHnauuu G.703 ITU-T. dns 3Toro Ha wucCienyeMblii
CUT'HAJI HAKJIAJ(bIBACTCSI COOTBETCTBYIOIIASL «MACKay.

Boiinute B mynkt «IIOTOK El1» rmaBHoro MeHto mpubopa u BeiOepuTe
«Macka G.703 mns El». Ilpu Hanmuuu Ha BXoje curHajga nmotoka El skpan
MIPUMET BHU/I:

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

™ T3
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Ecnu kakoii-To mapameTp He cOOTBETCTBYET pekoMeHnaanuu G.703, To oH
BBIJICIISIETCS MUTAHUEM.

[Ipu oTcyTcTBUM CHTHaja Ha BXOJ/€ 00 3TOM BhIBOAUTCS coobmenue. [Ipu
MOSIBJICHUW CUTHAla OOHOBJIEHWE TPOUCXOJUT aBTOMATHUYECKH. B ocTambHBIX
CITy4asix JiJIsl 3aIyCKa U3MEPEHH HEO0X0IMMO HaKaTh KHOMKY « OOHOBUTH.

CoxpaHeHHe OCHUILIIOTpaAMMBI OCYIICCTBIIACTCS KHONKOM «IlaMsaATh».

OCIIMJIJIOT' PAD

Pexum mnpennasHaueH ans HaOMIOAeHHS Ha dKpaHe mpubdbopa (Hopmbl
CUTHAJIa U OLICHKH €0 NapamMeTpOB.

Boiimute B myHkT «Ocmwuiorpad» riaBHoro MeHto npubopa. [lpu
HaJM4YUU CUTHajJa HAa BXOJE MOSBUTCS COOTBETCTBYIOIIAS  CUTHAIY
ocIuIIorpamma;

(=]

Y|| VYposewb || Asro |

| Macwra

KHONKH «€» U «2» HMepeMenaroT OCIHUIOTPAMMY 110 TOPU30HTAJIH.

B ClIydac CCJIN «TOopsAYHC)» KHOIIKHM HC AKTHUBHBI (COOTBCTCTBYIOHII/IG M
PCKHUMBI HC BI)IILGJ'IGHI)I), HaBUT'allMOHHBIC KHOIIKK «4\» n «\1’» IepeMeIaroT
ocuJuIoOrpaMmy 110 BCPTHUKAJIH.

JUiss ©3MEHEHHs! LIEHBI ACJICHUS 10 IIKajle HAIPSHKEHUN HaXMUTE KHOIKY
«Macmrad Y» M ¢ HOMOIBIO KHOHOK «M», «\V» Beibepere Hambonee
uH(POpMaTUBHOE 3HAUCHUE!
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uH(OpPMATUBHOE 3HAUECHHE:

«Macmrad Y»

JI71s1 U3BMEHEHUST YPOBHS CUHXPOHHU3AIMHN HAKMHUTE KHOMKY «YPOBEHbY» U
«M», «\y», BEIOEpETE KETaeMoe 3HaUEHHE.

C IOMOIIIBIO KHOIIOK



X||_ VYposews ||  Asro |

(=]

| Macwra

ABTOMaru4eckass NOACTPOMKA YCHIICHUS, YPOBHA W BPEMEHHOIO
MaciTada OCyIIEeCTBISIETCS KHOIKON «ABTO».

JlononHUTENbHAS HACTPOMKA OCYLIECTBIAETCS HAXXaTUEM  KHOIKHU
«/lomoTHNTEeIBbHOY»: BBIKIIOYAETCS CETKAa (BKJIKOYAETCSA), MEHSETCS THII
cuHXpoHU3anuu (1Mo ¢GpoHTY WIH IO crmaay) u BXxogHoe compoTtusienue (120
OM unu > 5 kOm).

I[J'DI COXpaHCHUA OCHUIIJIOTPAMMBI HAJKMUTC KHOIIKY «ITaMATB».

PE®JIEKTOMETP

Pexxum npennazHadeH Uil BU3yalbHOM MHIMKALUA MECTA IOBPEKICHUS
Kalensi, OUEHKH OJHOPOJAHOCTU JIMHHUM, KadyecTBa MY(TOBBIX COEAMHEHUIA,
NOMCKa pa30MTOCTH Tap W ONpeAeNieHUusT  PacCTOSHMS 10  MecTa
HEOJHOPOIHOCTH.

JIBa M30MPOBAaHHBIX MPOBOJHUKA PACIOJIOKEHHBIX BOJM3U JPYr OT
apyra oOpa3yloT JIMHHIO Tepeladyd C HEKOTOPbIM XapaKTepUCTUYECKUM
CONMpOTHUBJIEHUEM (uMmenancoM). Ecnu wumnemanc Be3je OJUHAKOB, TO
TECTOBBIM UMITYJIbC MPOXOIUT MOJHOCTHIO. JII0ObIe M3MEHEHHS XapaKTePUCTUK
Ka0eJsl WM HECOBMAJCHUE UMIICJAHCOB BBI3BIBAIOT OTPAKCHHE YaCTU SHEPTHH
uMItyabca. M3mepsisi BpeMs, B T€YEHUE KOTOPOrO MMITYJIBC JTOXOIUT JO MECTa
OTpaXEHUSI U BO3BpaIIaeTCsl 00paTHO, MOKHO PacCUYUTATh PACCTOSIHUE JIO ATOTO
MeCTa HEOTHOPOJHOCTH.

BaxkHyto poib mpu 3TOM UTPaeT CKOPOCTh PaCIpOCTPaHEHHUsI UMITYJIbCca B
ka0ese V. OHa 3aBUCHUT OT XapaKTEPUCTUK KaOessl U OMpeAeNsieTcs C MOMOIIbIO
ko3¢ unuenta ykopouenus Ky,,,= C/V, rae C- ckopocts cBera B Bakyyme. /s
OONBIIMHCTBA MapoK Kaleinel Kod(h(UIIMEHT YKOpOUCHHsS] HaXOIUTCS B
npenenax 1-+3.

[Ipubop oTobOpaxkaeT Ha dKpaHEe KakK MEepPeJaHHBIM, TaK U OTPAKCHHBIN
UMITYJIbC. THIT TIOBPEXKACHHSI MOKET OBITHh OIpEAesieH 1Mo (opMe OTPaKEHHOTO
UMITYJIbCA:
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30HAMPYHOLLMIA MMNYNLC

O6peie (koHey kabens)
MNK BEICOKMIA MMNEAAHC Lenu

\V

KopoTkoe 3amelikaHue /
WK HU3KMIA MMNEAAHC UEeNK

Haunyumme  pes3ynabTaThl  JOCTUTAIOTCS  TPU  HEMOCPEICTBEHHOM
NOJKIIOYEHUH K mape. JIMHug mepenauM «Kuia-d3Kpan» oOjagaeT OONbIINM
K03 (PUIIMEHTOM 3aTyXaHUsI U YPOBHEM IITyMOB.

N3mepenue paccrosHus
B rmaBaom menro Beioepute myHKT «PEDQJIEKTOMETP»:

. Paccrosxue oT Hayana
30HAUPYIOLLIWA UMNYILC 30HAWPYIOLWEro

/ KypCOp MMNynbca 4o Kypcopa

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

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

KHomkH «€» U «=2» NepeMeIaT Kypcop Mo ropusoHTanu. B ciydae
€CJIM «TOpSYMe» KHONKUA HE AaKTUBHBI (COOTBETCTBYIOIIME UM PEXKUMBI HE
BBIJICJICHBI ), HaBMTALMOHHbIe KHonku «M™» u  «¥»  nepememaror
pedaexkTorpaMMy 10 BEpTHUKAIIH.

JIJist u3MepeHust pacCTOSIHUS JI0 MPEII0IaracMoro MoBpexXACHUS Kabems
(medexTa) HABUTAIIMOHHBIMHM KHOMKAMHU « €, «=>» MEPEMECTUTE U YCTAHOBHUTE
KypCOp Ha HA4aJlo OTPAXKEHHOI0 UMITyJbca. OT TOYHOCTH MO3UIMOHUPOBAHUS
3aBUCUT TOTPEITHOCTh u3MepeHusa. llpu  HEOOXOTUMOCTH  pacCTSHUTE
MOJIYYCHHYIO pedUIeKTOrpaMMy 10 TIOTYyYCeHUST HauOoJiee YeTKON KapTUHKH IS
HauOoyiee TOYHOTO MO3UIIMOHUPOBAHUSA Kypcopa (CM. HHUXKE YCTaHOBKA
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«Macmrad X»). [1o ynciieHHOMY 3HAYEHHUIO B IPABOM BEPXHEM YTy Ha YKpaHe
MOHO OLIEHUTh PACCTOSIHUE JO MPEoiaraéMoro MOBpEXKACHUsI Kabens

(nedexra).

[lepen HayanoOM HW3MEPEHHH HEOOXOIUMO YCTAHOBUTH CIICIYIONINE
napaMeTpsl. HakaB kHONKy «J/lMama3oH», ¢ NMOMONIbI0 KHOMOK «P», «\»
YCTAaHOBHUTE JIJIMHY HECKOJIBKO OOJBIINYI0 PACCTOSHUS 10 MPEAIoaracMoro
nedexTa uiu 10 KOHIa Kabers:

|
: 1002 m
l
|
il
l
|
I
|

% .2Kkm

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

[Ipubop cam ycTaHaBIMBAeT ONTUMAJIBHYIO ILIUPUHY HWMIIyJbca B
3aBUCUMOCTH OT BbIOpaHHOro juamna3oHa. OJHAKO W3MEPUTENIb MOXKET
U3MEHSTh ATOT MapaMmeTp IS MoydeHus: 0osiee 4eTKoW KapTHUHKHU. s aToro
TIOBTOPHO HAKMHUTE KHOMNKY «J[Mama3om» M ¢ MOMOIIBI0 KHOMOK «P», «\N»
BbIOepeTe Haubosnee uH(POpMaTUBHOE 3HaueHWe. Ha ManpIXx paccTOsHUAX
ClleyeT IOJb30BaThCsl KOPOTKMMM HUMITyJbCaMH, a Ha Oonbliux — Oojee
JUTUHHBIMU

|

: 1002 m
|

|

WA

|

|

|

|

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

JI1st OTMEHBI AKTUBHOCTH PEKUMA «TOPSTYMX» KHOMOK HaxXMuUTe «OK»:
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1002 m

N\

|
[ Macwra6Y|[ [Ouanason || K ykop.

JInsg W3MEHeHus pa3Mepa II0 BEPTUKAIBHOW OCU HAXMUTE KHOIIKY
«Macmitad Y» H ¢ HoMompr KHOMOK «M», «\N» Bwibepere Hambonee
MH(POPMATUBHOE 3HAUEHUE!

14002 m

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

A,

JUis U3MEHEeHHsT BPEMEHHOIO MacliTaba MOBTOPHO HAXKMUTE KHOIKY
«Macmtad Y» M ¢ momompio KHOMOK «M», «V» Bbibepere Hambonee
uHpopMaTuBHOE 3HaueHue A «Macmrad X»:

14020 m

Fel

¢ 20m |

[ Macwra6 X|| Owanason || K ykop.
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KoppektHoe wn3MepeHne pacCTOsSHUA IPOBOAMTCSA  IIOCIE  BBOJAA
kodpdunmenta ykopouenusa. Haxmure kHomky «K ykop.» u ¢ HOMOIIBIO
KHOTIOK «”/M», «\¥» yCTaHOBHTE )KemaeMoe 3HaYEHHE:

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

Eciau xosdunmenT ykopoueHruss HEM3BECTEH, HO U3BECTHA JIJTMHA KaOes,
YCTAaHOBUTE Kypcop Ha KOHel KaOems. 3ateMm, u3MeEHss KodhduimeHT
YKOPOUEHHSI BBICTABUTE PACCTOSHHUE 1O Kypcopa paBHOE pPEalbHOM JUJIMHE.
JlaHHBIN METOJ XOPOIIO paboTaeT AJis Kabeneil 6e3 BCTaBOK.

JlononHUTENbHAsE HACTPOMKA OCYUIECTBIISIETCS HAXAaTUEM  KHOIKHU
«J1OMOJTHUTEIbHOY:

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 dwacTu 3KpaHa BBIBOAUTCA WHGOpPMAIMS O TEKYIIHX
HacTpouKax pedIeKTOMETpa, KOTOPHIE 3aJalOTCA C IOMOIIBI0 «TOPSTIUX)
KJIaBUIIL. B HUKHEN 4acTu 3KpaHa BBIBOASATCS JNOMOJHUTEIbHBIC HACTPOUKH:

«YcpeaHeHue» - II03BOJISICT U3MEHUTh KOJIMYECTBO ycpeaHeHuiul. Ilpu
YMEHBIIECHUU 3TOr0 IapaMeTpa BpeMs OTKIIMKA COKPAILACTCsA, HO BO3pACTacT
BIUsiHUE yMOB. [Ipu O0MbIIOM ypOBHE IIIyMOB PEKOMEH/YETCSl YCTaHABIIUBATh
MAaKCUMAJIbHYIO CTEIICHb YCPEIHECHUS.

«AHTHIIYM» - TO3BOJISIET BKIIOYHUTH (BBIKIIOYUTH) GuiabTp nomex. [Ipu
ATOM MeJIKHE J1e(PEeKThl MOTYT OBITh HE BUJIHBI.
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«Tunm BXxoma» - mo3BoyieT paboTaTh C OOLIUM, pa3AeIbHBIM WU
ACCUMETPUYHBIM BXOJOM. TpaauIIMOHHO Hau0OJIee YaCTO HCIOIb3YETCA PEKUM
C 0OIIIM BXOZIOM.

B pexume ¢ pazaenbHbIM BXOJ1aM 30HIUPYIOIINN UMITYJIbC TIEPENAETCS B
auHuio vepe3 pazbeM «BBIXOJl». OTpakeHHbI cUrHad MOCTYMaeT B mpuoOop
yepe3 pasbeM «BXO/l». Takoe nmoakiroueHre Mo3BOJSET OLEHUTh NIEPEX0IHOE
BIIMSHUE OJHOM JIMHUM Ha JIpYyryro. Takke 3TOT PEeXHMM IOJE3€H Ul IOUCKA
MECT NEPEeNyThIBAHUA KU Kabens (pazdouroct). Mmmynsc pacnpocTpaHseTcs
110 JINHUM U JOXOJHUT 10 MECTa NEPEIYThIBAHUS JKHUJI, KOTOPOE XapaKTEPU3yeTCs
PE3KHUM YBEJIIMYECHHUEM DHIIEKTPOMArHUTHOM CBSI3U MEXKAy IapaMu. B pesynbraTe
Ha 9KpaHe pedaexkromerpa HaOIIOAAETCA XapaKTepHbIA CUTHA:

MecTa ne penyTeiBaHWA XKUN

N
Gl 5 1 N T° H
= ().

B pexunMe ¢ acCHMETPUYHBIM BXOZOM 30HAUPYIOLIUN UMITYJIbC MOJAETCS
OJIHOBPEMEHHO B JIBE JKWJIbl OJJHOM Mapbl, a HA IKpaHE OTOOpaKaeTcs pa3HHIA
MEXKIy OTPAXKEHHBIMU CUTHAJIAMH. TaKOW pPEXKHUM IMO3BOJISIET TOYHO ONPENEIIUTD
paccTosIHUE 10 MECTa HapyUIEHUSI CUMMETPHUM Maphl (MOBPEKIEHUS OJIHOM W3
U napsl). i paboThl UCMIONB3YWUTE OHY U3 NMPEACTABICHHBIX CXEM:

_TeCTMpyeman NUHKA _TecTUpyeman NnHKA

o 5

Ecnu HeoOXoauMm peXuM CpaBHEHHUs KW W3 pas3HbIX map (PpyHKuus
JNBYXKaHAIBHOTO  peQIEeKTOMETpa), TO ACCUMETPUYHBIA BXOJ  CJEAyeT
HNOJKIIOYUTh K JIBYM KHWJIaM H3 pa3HbIX IMap, KaK IOKa3aHO Ha PHUCYHKE
(mpeanonaraeTcsi, YTO OJIHA U3 MAp 3aBEIOMO UCIIPaBHA):
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TecTUpyemas napa

Q| ()
° @
—_
manng

mng

@ conmnpusop

OtoOpakaemasi Ha JKpaHEe pa3HHUIA OTPAKEHHBIX CUTHAJIOB IMO3BOJSET
TOYHO OIIPEJIEIIUTh PACCTOSHUE 10 MECTA, 1€ Mapbl OTIUYAKOTCS APYT OT ApYyra.
[TockonpKy Ha »53KpaHe IIOKa3aHa pa3sHOCTb CHUTHAJIOB, TO IO BHUIY
pedaeKkTorpaMMbl HENb3sl CYJUTh O XapaKTepe HEUCIPaBHOCTH (OOPBHIB WIIH
KOPOTKOE 3aMbIKaHue). /{151 yTOUHEHHS UCTIONB3YUTE PEKUM OOIIETO BXO/IaA.

«I[Ba KYpCopa» - IO3BOJIICT BKIIOYHUTDH 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.

OTOT pEXHUM TO3BOJIIET HU3MEPSATh PACCTOSHUE MEXKIY Kypcopamu
(HEOTHOPOJAHOCTSIMU JIMHUM). AKTUBHBIA KypcOp BblaeieH Muranvem. KHomnku
«€» U «» TepeMeNaloT akKTUBHBIA Kypcop 1Mo ropu3onTanu. [lepekmodueHme
MEXKIy KypcopaMu OCyHIeCTBIIsIETC KHONKON «OK».

«ABTOYCHJIEHHE)» - BKIIOUCHHUE JAHHOTO PEKHUMa IMO3BOJIIET HAOJI0/1aTh
MenKkhe AeheKThl Ha 3HAYUTEIBHOM PacCTOSHUM Oojiee oTdeTnuBO. (JIHAKO,
dbopma OTpaKEHHBIX UMITYJICOB MOYKET ObITh HCKa)KCHA.

«KaauOpoBouHble MeTKW» - [IaHHBIM PEXKUM NPEAHA3ZHAYEH A
MPOBEJICHUS MOBEPKU (KaIUOPOBKH) pediiekTomeTpa.

Jliist coxpanenust peaekTorpaMMbl HaXMUTE KHONKY «IlaMATBY.
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PE3YJIBTATbI U3BMEPEHUI

Jlst mpocMoTpa pe3yabTaToB udMepeHuil HaxmMuTe KHONKY «[TAMSThy:

NAMATb

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

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

[TepeMerieHre MEXIy ITyHKTaMH OCYIICCTBISCTCS KHOMKaAMHU «M» U
«\», BpIOOp — «OK». HampoTuB KaXaoro pexuMa II0Ka3aHa CTENeHb
3aMOJIHCHUS TTAMSATH.

IIpu Haxatuu KHONKU «IIpocMOTpP» Ha SKpaH BHIBOASATCS COXPAaHEHHHIE
naHHble. IlepeMelieHue MeKIy 3aMMCAHHBIMU JAHHBIMM OCYILECTBIISETCS
KHOITKaMH « Py «\y.

Brixon u3 pexnma — kHorka «ESCy.

45



CBA3b CIIK

[IpuGop ocnamen wuHTepdeiicoM HHPpakpacHOW cBA3U. JlaHHBIN
uHTepdelic TmpeAHa3sHauyeH Ui Tepefadyd pe3yslbTaTOB HW3MEpPEHH Ha
NEPCOHATIBHBIN KOMITBIOTEpP, PAaOOTAIOIIMKA MOJ YIPABICHUEM OINEPALUOHHOMI
cuctembl cemeiictBa Windows (Windows 98, Windows Me, Windows 2000 wimu
Windows XP).

[TpuGop sBisieTCS YCTPOMCTBOM, COBMECTHMBIM CO CTaHgapToMm Serial
IrDA (SIR). [ns opranuzanuu cBs3u mpubopa uepe3 uUHpaKpacHoe
coeanuHeHre ¢ 00bIYHBIM HacToibHbIM IIK Tpebyercs amantep mHbpakpacHoit

%

CBS3H .

VYcranosute Ha Bam [IK nmporpammy «COMMUNICATE». [Ins atoro
3aIlyCTUTE HA BBIIOJIHEHUE (Pailll «setup.exe», HaXOASIIUNAC Ha KOMITAKT-JUCKe
¢ JioroturnoM «CBsI3bIIpuOOp».

B nosBuBLIEMCS OKHE HAXXMUTE KHOIIKY «Y CTaHOBUTHY». [lanee cinenyure
YKa3aHHsAM  IporpaMMbl-yCTaHOBIIMKa. Ilocme  3aBepmiennss — mpouecca
ycraHoBku B MeHI0 «llyck» pomkHa mnosBuThes mamka «CBsizplIpubopy.
Otkpoiite 3Ty nanky u 3anycrure nporpammy « COMMUNICATE».

Oxno UK cBs3u mpubopa A0IKHO HaxoAuThea Ha pacctosHuu 10 — 20 cM ot
UK ananrepa. Beibepute B rmaBHOM MeHIO pexuM «CBssb ¢ TTK».

HaxxaB nHa kHomky «OKy», mepeBenutre npuOOp B COCTOSHHE OXHUJAHUS
YIPaBJSIONIMX TOCBUIOK CO CTOPOHBI KOoMIbloTepa. Ha skpaHe 0TOOpa3uThes
coobienue : «CBA3b ¢ ITK».

Yepe3 Hekotopoe BpeMms (00buHO He Ooisiee 20 cexynna) Ha 3kpane 1K
(psmoM ¢ YacamM¥l Ha TIAHENH 3a7a4) JTOJDKEH IMOSBUTHCS SIPIBIK ¢ Ha3BaHUEM
npubopa. JletanpbHoe omucanue padbotel ¢ nporpammort «COMMUNICATEY
HaxoauTcs B pasaene «CrpaBkay TJIaBHOTO MEHIO MPOTPaMMEI.

[Ipn OoTCyTCTBHM CBSI3U C TPUOOPOM TMOMBITAWTECh YCTAHOBUTH CBA3b
Bamrero IIK ¢ mo6siM ucnpaBabiM MK ycTpoiicTBOM (IpyruM KOMIBIOTEPOM
uin MoOWIbHBEIM TenedoHom). Eciam co3gaTh coenMHEHHWE HE YMAaeTcs, TO
MPOBEPHTE MPABWIBHOCTh YCTAHOBKHM JaparBepa amantepa UMK cBs3m wim
nonpoOyiTe 3aMEHUTh aanTep.

Eciu He yaaeTrcst yCTaHOBUTH CBSI3b TOJIBKO C JIaHHBIM TPUOOPOM, WU
CBSI3b SIBJIICTCS HEYCTOMYMBOM, TIONMPOOYWTE YMEHBIIUTh MaKCUMAaJIbHYIO
CKOpocTh coenuHeHus. OOBIUHO HACTPOMKM MAaKCUMAaJIbHOW  CKOPOCTH
HaxoJsTCs B CBOMCTBax ApaiBepa anantepa UK cBsasu.

Buumanue !
s ynobGctBa pabotel, B pexkume cBsizu ¢ [IK mpubop He
BBIKJTIOYAETCS IPU UTUTEIIBHOM OTCYTCTBHM HA)KaTHS KHOTIOK.

* ajantep MHPPAKPACHOH CBA3M B KOMIUIEKT MOCTABKK MPUOOPA HE BXOJUT U MOXKET OBITH IIPHOOPETEH
JIOTIOJIHUTEIIBHO.
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YKA3AHMUA 11O HOBEPKE (KAJIMBPOBKE)

Jliis mpubopa ycTaHABIMBAETCS MEXKIOBEPOUYHBIM (MEXKKaTUOPOBOUHBIN )
uHTepBan 1Ba roga. IlpoBepka (kaiuOpoBKa) MPOU3BOJUTCS TaKXKe IOCIE
MPOBEJCHUS PEMOHTA.

CpencrBa noBepku (KaanOpPOBKH)

JUis mipoBesieHUs] MOBEPKH (KaJMOPOBKU) CIEIyeT NMPUMEHSTh CPEACTBa
U3MEPEHUI U BCIIOMOTaTeIbHOE 000pYAOBaHHE, IEPEUUCIICHHBIE B TA0JINLIE.

[TepeyeHb KOHTPOIBHO-U3MEPUTEIBHOM aNIapaTypbl U BCIOMOraTeIbHOIO
000py0BaHUS IPUMEHSIEMBIX NPU TOBEPKE (KaarOpOBKE)

Kon- OCHOBHBIE TEXHUYECKUE
Haunmenosanue Tun
BO XapaKTEPUCTHKH
M3mepuTensHBIit Hwnamazon wactor 10 xI'p— 100
T'4-158 1
reHepaTop MIn.
B3-59
1503071 Huamazon 20 I'm— 10MI'q
Bomsmverp B3-63 I 10.01B...100B
YacToTomep Juana3zoH u3MepsieMbIX 4acTOT

Y3-64 1 0,1 ... 300 MI't1 1 ocHOBHOH

AJIEKTPOHHO-CUYCTHBIH )
P norpemsocTsio 10°f

Pezucropsl C2-14 )
60 Om * 0,5% 0,25
Habop arreHroatopos
90 nb
Ocntorpad ITonoca mpoITycKkaHus CHTHAIA 10
YHUBEpCAIbHbIN C1-99 1 100 MI'g

[Tpumeuanue: [1pu mpoBeneHUN MOBEPKHU (KATMOPOBKH) MOTYT OBITh HCIIOIH30BAHbBI
Jpyryue 00pasioBbie CPEACTBA UBMEPEHUM C COOTBETCTBYIOIIMMU METPOJIOTHUECKUMU
xapakrepuctukamu. CpencTBa u3MepeHHil TOMKHBI OBITH TIOJTOTOBIIEHBI K paboTe B
COOTBETCTBUU C IKCIUTyaTallMOHHOW TOKYMEHTAIIUEH.

YcanoBus noBepku (KaandpoOBKN)

e TemmepaTypa OKpykaromiero posayxa 20+29C.
® OTHOCHUTEJIbHAS BIAXHOCTh BO3/1yXa 65+ 15 %.
e arMocdepHoe JaBiIeHUE 84-106,7 xIIa.
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HPOBEJAEHHUE IIOBEPKHU (KAJIUBPOBKHN)

BHeumrnuii ocMmoTp

BremHuii OCMOTpP COCTOMT W3 IPOBEPKH OTCYTCTBUS MEXAHUYECKHUX
MOBPEXKIAECHUN, JIAKOKPACOYHBIX NOKPBITUH, HAINYNS U YETKOCTH MAPKUPOBKH,
COCTOSIHUSI U3MEPUTEIBHBIX MPOBOJIOB.

Buumanue ! [lepen npoBeneHrem
MOBEPKH (KaTMOPOBKH) HEOOXOIUMO
MOJIHOCTBIO 3apA/IUTh AKKYMYJISITOPHI.

OnpenesieHue MapaMeTPOB BHIXOJHOT0 CHTHAJIA TeHepaTopa

I/ISMepeHI/Iﬂ MMPOU3BOAATCA IIOOUCPEAHO IJII BCCX OIIOPHBIX YaCTOT B

peXUME Y3KOIOJIOCHOTO U3MEPEHUS YPOBHSI.

Jlnst u3MepeHusi ypoOBHS CHUTHaja TeHepaTopa MOAKIIOYUTE K BBIXOIY
npubopa Harpy304HbI pe3uctop compotuBieHueM 120 Om (mocienoBaTeabHO

nBa pe3uctopa 60 Om):

®

BbIXOO

BXoa

@ ceRzbApuGop
o

1

Hcnonp3yiiTe BOJBTMETP U1l UBMEPEHUSI YPOBHSI CUTHajla Ha JIIOOOM W3
wied Harpy3ku. (OOsi3aTeIbHO NMpUMeHeHMe AenauTesi Hanpsixenus /IH,
BXOASAINEr0 B KOMIUIEKT BOJbTMETPAa). YPOBEHb IUIeY JOJKEH ObITh
OJINHAKOBBIM M PaBHBIM MOJIOBUHE BbIXOIHOTO ypoBHs: 0,97 £ 0,06 B.
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Jlns u3MepeHusi 4acTOThl CHUTHalla TeHepaTopa MOJaiTe CHTHal C BBIXOJA
reHeparopa npubopa Ha BXoJ1 yacToromepa (Bxox yactoromepa 1:10):

60 Om

C)

60 Om

Bbix0n Bxoq

(11: cansbnputiop

Namepenuss nmpoumsBomstes g vactor 8192.00 xI'm m 32.00 xI'm B
PEXKHUME Y3KOIOJIOCHOTO u3MepeHusl ypoBHs. [loilydyeHHBbIE 3HAUYEHUS JTOJKHBI
COOTBETCTBOBATh 3asIBJICHHBIM B Pa3lelie TEXHUYECKUE XapaKTEPUCTUKH
HACTOSIIIETO PYKOBOJCTBA.

IIpoBepka 3aTyxaHusi acCHMMeTPUM BbIX0/1a TeHepaTopa

[IpoBepka 3aTyxaHUsT aCHMMETPHUH BBIXOJla T€HEPATOpa OCYIIECTBIISETCS
st yactoT 8192 kI m 32 kI, Jyns sToro HeoOXoAMMO cOOpaTh CXEMy,
M300paXEHHYIO0 Ha PUCYHKE:
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BbIXOZ, Bxon

@ censsnpubop

[lokazanusi mpubopa B pPEKUME HU3MEPEHHUS YPOBHS COOTBETCTBYIOT
3aTyXaHUI0 aCHMMETPHUH BhIXOJa reHepaTopa U J0JKHbI ObITh He Oonee -40 nb.

OmnpenesieHue MOrPelIHOCTH U3MeEPEHNsI YPOBHS HYJIA

[TonkmrouuTe ¢ MOMOUILIO U3MEPUTEIBHBIX MPOBOJIOB BBIXOJ I'eHEpaTopa
npubopa K BXOy MPUEMHHKA, T.€. MpuOop OyaeT padoTaTh «caMm Ha ceOs».

BhIXOA, BXOq

@ censsnpubop

N3mepenus mpou3BOIATCS ISl BCEX OMOPHBIX YaCTOT OCHOBHOTO CIIUCKA
B PEXKUME Y3KOMOJIOCHOTO U3MEPEHHUS YPOBHSI.
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[Tokazanust mpubopa nomxkHel ObiTh 0 = 1 nb. Ilpu oTkmoHEHUU OT
yKa3aHHOW BEJMYMHBI HEOOXOJAMMO BOWTH B TEXHOJOTHYECKOE MEHIO W
BBINIOJIHUTh HACTPOWKY HYyJs NpUEMHHUKA. 3aTeM  HEOO0XOJUMO TMOBTOPHO
u3mMepuTh yposeHs 0 1b.

OmnpenesieHue MOrpPelIHOCTH U3MEPEHNUSI YPOBHSI CHTHAJIA B PeKUMe
Y3KOII0JIOCHOTO M3MEPEeHNsI YPOBHS

N3mepenus npopoasTes aig yactot 8192 xI'u u 32 kI 1.

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

e [lopaiite ¢ Beixona reHeparopa ['4-158 curnan Ha Bxoa npudopa.

r4-158

BXoQ

@: cansbApubop

e Boiimure B nyHKT «Y3Kas mosioca» MeHIO «YacTOTHbIE H3MEPEHUS.
YcTaHoBUTE 4acTOTY reHepaTopa paBHOM BBICTABIEHHOM YacToTe mpudopa.

e l3mensisi ypoBeHb curHaia reHeparopa [4-158, nolGelitech moKa3aHUM
noBepsiemoro npudopa 0 1b.

[InaBHOI mojcTpoiikol ypoBHs reneparopa 1'4-158 BbicTaBbTE 3HAUCHHE
0 nb wa wWHOWKaTOpe TMOBEPSAEMOTO MPUOOpa TMPHU HYJIEBOM 3aTyXaHHUH
reneparopa ['4-158.

e Jlanee HEOOXOAUMO JIONOJHUTENIBHO OCIA0UTh CUTHAJ FeHepaTopa Ha
- 10, -20, -30, -40, -50, -60, -70, -80, -90, -100 gb.
[Tokxazanust ”HAUKATOPA MOBEPSIEMOT0 TPUOOPa AOTKHBI OBITh TAKUMH XKe€.

51



OTKIIOHEHHE OT YyKa3aHHBIX BEJIMYMH OIPEAENseT MOrPEIIHOCTh
U3MEpEHUs, KOTOopas HE€ JOJDKHA [MPEBBIATh YKa3aHHYK B  pasJene
TEXHUYECKUE XAPAKTEPUCTUKH HACTOSAIIETO PYKOBOJICTBA.

IIpoBepka 3aTyxaHusi aCHMMeTPHH BX0Aa NPHEMHHUKA
IIpoBepka 3aTyxaHusi aCUMMETPUM BXOJla HNPUEMHHUKA OCYIIECTBIIACTCS
11st yactot 8192 k' m 32 kI’ B pexxuMe y3KOMOJIOCHOTO U3MEPEHUST YPOBHSL.

[ToaxarounTe CUMMETPUYHBIN BBIXOJI MPUOOPA K €ro BXOY, COIJIACHO CXeMe
Ha PUCYHKE:

60 Om

BhIXOA, Bx0[

@ censsnpubop

[loka3anuss mnpubopa COOTBETCTBYIOT 3aTyXaHHIO aCMMMETPUU BXOJa
IpUEeMHHUKA U JOJKHBI ObITh He Ooiee -40 1b.

Onpeaesienne ypoBHs COOCTBEHHbIX IIYMOB

OTkJrouUnTE HM3MEPUTENIBHBIE IMPOBOAA OT BBbIXOJA I€HEpaTopa W BXoAa
npuemHuka. [Tokazanus npubdopa B pexume U3MEpPEHUs: yPOBHSI IOJKHBI OBITh:

He 6osee —100 ab st wactor 8192 k't u 32 k11 B y3KOMIOJIOCHOM pexUME.
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HN3mepenue mapamMeTpoOB CUTHAJIA T€HEPATOPA TECTOBbIX
nocJjeaoBaTeJbLHOCTEH

Boibepere mnyHkr «Ilotox EI» rnaBHoro wmeHwo mnpubopa U Jaiee
«AHAIM3ATOP MOTOKAY.

[To kHOMKE «/JlOMOJIHUTENBHO)» YCTAHOBUTE:

TUN TOTOKAa — HECTPYKTYPUPOBAHHBIN, JUHEUHBIN Koa - AMI, Tun TectoBoit
MIOCJIEIOBATENBHOCTH — Bce «1». Bce ocranbHble mapameTpsl — 3HAYEHUS IO
YMOJIYAHHUIO.

[ToakmrounTe K BBIXOMY IPHOOpa HArpy304HBIN PE3UCTOP CONMPOTHBICHHEM
120 Om (mocnegoBaTenbHO ABa pesuctopa 60 Om):

60 Om l
ocuunnorpadp
60 Om I

BhIXOA, BXO

(.FI censsnpubop

Ucnonp3yiite ocumsuiorpad st M3MepeHusi CUrHaia Ha pesuctope. Ha
9KpaHe ocuusuiorpada qoKHA HAOTIOMATRCS OCHWIIIOrpamMMa, MoKa3aHHas Ha
PHUCYHKE:
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[IpoBenuTe U3MepeHUs: aMIUIUTY]Ibl CUTHaNa A, JJINTEIbHOCTH HUMITYJIbCOB
TH, JUINTEIHHOCTU PpoHTA T(, JTUTEIHHOCTH CTIaja TC.

[Tokazanust ocmwmiorpada JOKHBI OBITh: JUIUTEIBHOCTh WUMITYJIBCOB TH:
244 + 30 Hc, nuTenbHOCTh GpoHTa: T He Oonee 80 HC, TUTENHHOCTH CIIaIa:
tc He Oonee 80 He, ammunTyna curaana A: 3 + 0,3 B.

Omnpenesenne MOrpemIHOCTH YaCTOTHI CJI€IOBAHUA KAJTMOPOBOYHBIX METOK
pediekTomerpa

[MopknrounTe K BBIXOAY  Hpubopa  HArpy30YHBIA  PE3UCTOP
conporusieHueM 120 Om (mocnenoBarenbHo ABa pesucropa 60 Om) u nonaiite
CHUTHAJI HA BX0J yactoromepa Y3-34A:

60 Om

C)

60 Om

Bbix0n Bxoq

(11: canRILNpuGop
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Bxmtouute pexum «PEDJIEKTOMETP» B rnaBHOM MeHIO mpuOopa.
Haxas KHOIIKY «JOITOJIHUTEJIbHOY, BKJIIOUNTE pexuM
«KAJIMBPOBOYHBIE METKHMW». OTOT peXuM CIyXKUT I IPOBEACHUS
MOBEPKH (KaTuOpOBKU) pedIeKTOMETpA.

[IpoBenuTe M3MEpEeHHE YaCTOTHI CJICAOBAHUS KaTUOPOBOYHBIX METOK C
IIOMOIIIBIO YacToToMepa. YacTora ciaegoBaHUs KaTUOPOBOYHBIX METOK JOJDKHA
coctaBiaTh 1024 £ 0,5 xI'm.

OnpenesieHre NOTPEeNIHOCTH U3MEPEHHS PACCTOSIHUS pedieKToOMeTPOM

OmnpenelieHue TOTPENTHOCTH HM3MEPEHHS PACCTOSHUS TPOBOJUTCSA C
MIOMOIIBI0 BCTPOEHHOTO Kamuoparopa.

[lopknrounTe K BBIXOAY  Hpubopa  HArpy304HbIA  PE3UCTOP
conpotuieHreM 120 Om (nmocnegoBaTenbHO ABa pesuctopa 60 Om).

60 Om

C)

60 Om

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

Bxatounte pexum «PEDJIEKTOMETP» B rmaBHOM MeHI0 mpubopa.
Haxap KHOIIKY «IOITOJIHUTEJIbHO, BKJIIOUHTE pEKUM
«KAJIMBPOBOYHBIE METKI».

BHyTpeHHEe CXEMOTEXHHUYECKOE MOCTPOEHUE MPUOOpa B ATOM PEXKHME
o0ecreunBaeT mnepeaavdy KaauOpOBOYHBIX METOK C BBIXOza pediekroMmerpa Ha
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€ro BXOJ. OTH METKH 0T06pa)KaIOTCH Ha DJOKpaHC U ABJSIOTCA 3TaJIOHHBIMHU
pacCToOAHUAMU, IIPUBCACHHBIMU B T36J’IHH€I

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

B JaHHOM PCIKNME AUAIla30H paCCTOSIHI/Iﬁ 10 YMOJIYaHHIO PAaBCH I xm.

paccTosaHue mexay

n3MepuTenbHbIE KYpcopb!
P YPoop Kypcopamu

/ \\

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

C nmomomipio «ropsanx» KHOMOK «F3» u «F1» ycraHoBute ko3 duiimeHT
ykopoueHus 1,50 (mo ymomganuto) u macitad mo ocu X (pasperieHue) 2 M.

HaBuranmoHHBIMU KHOTIKAMU «€» U «=» YCTaHOBUTE HYJICBOH Kypcop Ha
nepecevyeHur LeHTpa (poHTa MepBOM METKU (YCTAaHOBJIEH MO YMOJIYAHUIO),
U3MEPHUTENbHBI KypCcOp COBMECTHUTE C LIEHTPOM cClajga MEepBOW METKH
(mepexsitouenne kKypcopoB — kKHomka «OK»). CHumuTe mnokazaHus
paccTosiHuS MeXay Kypcopamu (rpada 1-2 B BeIICTIPUBEICHHON Ta0IUIE).
VYcranoBuTe HyJIEBOM Kypcop Ha IepeceyeHHH ILeHTpa (poHTa MEepBOi
METKH, U3MEPUTENIbHBIN KypcOp COBMECTHUTE C LIEHTPOM (PpOHTA BTOPOM METKH.
CHuUMHTE TTOKa3aHUSI PACCTOSHUS MEXKIY Kypcopamu (rpada 1-3 B Tabmure ).

YcraHoBuTe HYJEBOH Kypcop Ha TMEpPECEUYCHHMH IIEHTpa (pOHTa TEPBOM
METKH, U3MEPUTEIBHBIA KYypCOp COBMECTHTE C IICHTPOM CI1aJla BTOPOH METKH.
CHUMUTE TTIOKa3aHUsI PacCCTOSHUS MEX Iy Kypcopamu (rpada 1-4 B Tabnuiie).
Brraucnure pasHOCTH MEXAY OJTAJOHHBIMH PACCTOSHUSIMH (Tabnuia) u
U3MEpPEHHBIMU.
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[TomyuenHble pa3sHOCTU HE JOJHKHBI MPEBBIMIATH MPEIENIOB MOTPEIIHOCTEMH,
yKa3aHHBIX B TaOmuIle.

VYcranosute macmtad o ocu X (paspeiienue) 38 cwm.
[ToBTOpUTE MIPUBECHHYIO BBIIIE MPOLIEAYPY JUISl TAHHOTO Pa3peIIeHHUs.

HOJ’Iy‘-IeHHI)Ie Pa3HOCTHU MCKAY OTAJIOHHBIMA PACCTOAHHUAMU U NU3MCPCHHBIMHA HEC
JOJIKHBI ITPCBBIIIATD ITPCACIIOB HOFpGIHHOCTGfI, YKa3aHHBIX B Ta6JII/ILIe.

IIpoBepka nmepekpbIBaeMoro 3aTyxaHus pedJiekTroMmerpa

B pexxume « PEOJIEKTOMETP», naxxaB kHonky «{OITOJIHUTEJIBHO»,
YCTaHOBUTE THUI BX0Ja «Pa3nenbHbIi.
C nomompto «ropsiueit» kHonku «F2» ycraHoBuTe nuana3zoH 1 KM, MIMPUHY
UMITYyJIbCa 4 MKC, K AHTHIILYM»- BKJI, «Y CpeJHEHUE» - 4.

[Tomaiite curnan ¢ Boixos1a pedIeKTOMETPA Ha BXOI:

BhIXOA, BX0[

@ censsnpubop

Y6enurech B HAIMYUU UMITYJIbCA HA SKpaHe mpubdopa.

C nomotpto HaboOpa aTTeHaTopoB ocnadbTe curnan Ha 90 ab, cormacHo
IIPUBEJICHHOU CXEME:
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Buixon Bxo0

@ ceasLnpuop

JIist MCKJTIOYEHUsST HABOJOK Ha BXOJ Npubopa 00s3aTeIbHO 3aMKHHUTE
HEMOAKIIOYEHHOE TIJIeY0 BX0/1a peICKTOMETPA Ha «3EMITIO».

(ITpu TakoM «aCHMMETPUYHOM)» MOAKIIOYECHUHU aTTEHI0ATOpa 3aTyXaHUE
90 nb coorBeTrcTByeT 3aryxaHuro B 96 b TOpu  «CUMMETPUYHOMY
MOAKITIOUCHHH ).

Ycranosute ycunenue curdana 90 nb (knomnka «MacmTad Y»).

PesynpTar TpoOBepKM CUUTAaeTCA YIOBJIETBOPHUTEIBHBIM, €CITM Ha JKpaHe
npudopa MOKHO BU3YyalbHO HAOIIOATh OCIA0IEHHBIA 30HIUPYIOIINA UMITYJIbC.
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TPAHCIIOPTUPOBKA U XPAHEHHUE

TpaHncnopTUpOBaHHE MNPUOOPOB NPOU3BOAUTCS B YHAKOBAHHOM BHUJIE
KEJIE3HOJOPOKHBIM MJIM aBTOMOOMIIBHBIM TPAHCIIOPTOM B KPBITBIX BaroHax WM
3aKpBITBIX ABTOMAIIMHAX B COOTBETCTBUM C MPABUIAMHU IEPEBO3KUA TIPY30B,
NEUCTBYIOIIMX HA TAHHOM BUJE TPAHCIIOPTA.

[lepen namuTENBHOW TPAHCTIIOPTHUPOBKOM, BO H30SKAHUE TOBPEKICHUS,
aKKyMYJISITOPHI CIIETyeT U3BJIEKaTh U3 0aTapeitHOro oTceKa.

B nomenieHusx i XpaHEHUs HE JIOJDKHO OBITh TBUIM, MApOB KUCIOT U
IIeJI0YEeH, arpecCHUBHBIX ra30B U JIPYTUX BPEAHBIX MPHUMECEH, BBI3BIBAIOLIUX
KOPPO3HIO.

CBEJAEHUSA O COAEPKAHUU JPAI'OLHEHHBIX
METAJIJIOB

JparoneHHpIX METaIOB MPUOOP HE COAEPIKHUT.

TAPAHTUMHBIE OBSA3ATEJIBCTBA

3aBOJI-M3TOTOBUTENb TapaHTUPyeT paboOTOCHOCOOHOCTh mpubopa mpu
COONIOACHUN YCJIOBUM JKCIUTyaTalldd, XpaHEHHsT M TPaHCHOPTUPOBAHUS,
YKa3aHHbIX B HACTOSIIEM TEXHUYECKOM ONUCAaHWM. [‘apaHTHMHBIA CpPOK
SKCIUTyaTaluu - 12 MecsIeB ¢ MOMEHTa mpoaaxu npudopa. ['apanTuitHelii cpok
HE PacIpOCTPAHSIETCSA HA AKKyMYJISTOPHI INTAHUS U 3apATHOE YCTPOUCTBO.

B cmydae Bpixoma mpubopa W3 CTpOS  HEOOXOAMMO  COCTaBHUTH
COMPOBOAMTENILHOE TMHCHbMO C yKa3aHHEM HEUCIIPaBHOCTH, MOAPOOHOTO
oOpaTHOTO ajipeca M KOHTAaKTHBIX Telie(POHOB.

Yo6enurenbHas mnpockba BBICHUIATH NPUOOpP IS pPEMOHTAa B  TOJHOM
KOMITJICKTAIIHH.
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CBUIETEJBCTBO O IIPUEMKE

N3meputens napameTpoB kabenbHbIx uHUM [enpTa-ITPO + 3aBoackoit

No COOTBCTCTBYCT TCXHUYCCKUM YCJIOBUAM U IIPU3HAH I'OJHBIM

K SKCILTyaTaluu.

[IpencraBurens 3aBoaa
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CBEJIEHHUA O TIEPBUYHOH MOBEPKE (KAJIMBPOBKE)

N3mepenue BoIX0AHOTO YpOBHs reHeparopa (B) Ha wactote (kI'1x)

aHHBIC
Hacrora IIo TY 2 dakTUYECKU
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) Ha yacrore (k')

JlaHnHbI1e
Hacrora IIo TY daktuuecku
8192 8187,90+8196,10
32 31,984+32,015

3aTyxaHue aCHMMETPUH BhIXoja reHepatopa (1b) Ha yactote (KI'11)

daxkTnuecku
Ho TV 8192 32

e 6osee -40 nb

N3mepenue ypoBHs Hys (1b) Ha yacTote (kI '1)

Hacrora o TV I[aHHI;I[faKTI/I‘{eCKI/I
8192 141
4096 -1+1
2048 1+1
1024 141
512 -1+1
256 -1+1
128 1-1
64 -1+1
32 -1+1
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N3mepenue ypoBHs curHazia (1b) B y3KonoJIoCHOM pexkuMe Ha yacToTe (KI'1x)

3HayeHue Mo TY 5 2(DaKTI/I‘-IeCKI/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 aCUMMETpHHU BXojia mpueMHuka (1b) Ha gacrore (kI'1x)

dakTuuecku
o TV 8192 32

e oosee -40 nb

H3mepenue ypoBHs coOCcTBeHHBIX 1ymoB (1b) Ha gactore (k['11)

Yacrtora Hannbie
[IoTY dakTnueckn
8192 ue ooiee -100 nb
32 He ooiee -100 nb

N3Mmepenure napaMeTpoB CUrHajla FTeHEpaTOpa TECTOBBIX MOCJIEA0BATEIHLHOCTEMN

rnapameTp [Io TY DaKTUYECKU
aMILIATY 1A 3+0,3B
VMITYJIbC 244 + 30 HC
bpoHT He 6oiee 80 HC
cran e 6osee 80 HC

OTTHCK KaTMOPOBOYHOTO KJleiimMa

Kamubposuiuk
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Omnpenenenre 4acTOTH CIEJOBAHUS KAIMOPOBOYHBIX METOK pe(eKToMeTpa

(x['m)
IIo TY dakTuuecku
1023,5+1024,5
OmnpeaeneHue NOTPeuTHOCTH U3MEPEHUS PACCTOSHUS pePIICKTOMETPOM
MeTtku 1-2 1-3 1-4
DTaJIOHHOE PacCTOsIHUE, M 48,8 97,7 146,5
ITorpemnoctr mo TY, m +0,2 + 0,2 +0,2
daktnuecku

Omnpenenenre nepeKpbIBAEMOro 3aTyXaHus pedaekromerpa

[IoTY

dakTuyecku

He meHee 90 n1b

Kanu6posmuk

JlaTta
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JUIA 3AMETOK:




