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OBILIUE CBEJIEHUA

HasHa4yeHue u d)yHKLIVIOHaanbIe BO3MOXHOCTH

Pegpnekmomemp:

Omnpenenenre pacCcTOSIHUS 10 MECTa WM3MEHEHHsI BOJIHOBOI'O COIMPOTUBIICHHUS BCEX
TUIIOB Kabesnei: MmoBpexaeHus, MyQThl, JJIMHA, B3aUMHOE BIIMSHUE, pa30UTOCTD Map.

OyHKIMS TOJABICHUS IIYMOB B YCJIOBUAX HHTEHCHBHBIX mMomex. Crabumuzanus
pedIIeKTOrpaMMBl.

DSP Pecpniekmomemp:

PaboTa Ha IIMHHBIX ¥ TPOOJIEMHBIX KaOesX.

Jlorapupmuueckuii macimrad, TO3BOJSIONIMKA MPOCMOTPETh Bech Kabenb 0e3
WCTIOJIb30BaHUS YCUIICHHSI

[To3unmonnpoBaHe U3MEPUTENBHBIX KYPCOPOB 10 MAKCUMyMaM (MUHUMYMaM).

Mocm:
N3mepenue paccTossHUS 0 MOHMKEHUS U30JIALUN KaOes.
OHpeI[eJ‘IeHI/Ie MECTa O6prBa WJIN NCPCIYThIBAHUS KNI Ka6eJ'I$[.

W3mepenue CONMPOTHUBICHUS W3OJAINMM, [UICH(a, OMHUYSCKOW aCHMMETPHH,
AIEKTPUIECKON €MKOCTH BCEX TUIIOB KaOEIIeH.

XDSL:

CrnexTpanbHbIil aHamu3 pabouero 3aryxaHus, IIyMOB, aCUMMETPHUH, BO3BPATHBIX
notepb, NEXT, FEXT u np.

Ananuz CKOPOCTHOI'O NOTCHOHUAJIA.

[Monnepxkka Texnonoruit SHDSL, HDSL, E1 (MKM) u pa3nuuHbIX BapHaHTOB
ADSL.

[MacnopTtuzanus muauii cBszu mog ADSL.

MOHI/ITOpI/IHF HNMITYJBCHBIX IMTOMEX W MEPCPBLIBOB CBA3U.

Mogem ADSL2+.

Ethernet:
ITpoBepka cBsi3M ¢ yAaJeHHBIMH KOMIIbIOTepamH 1o rnpotokory TCP/IP.
[Iposepka IPTV.

O6buwue:

CucreMa «MrHOBEHHBIN CTapT».

I{BeTHO# cencopHbIit nuctutei 800x480.
MHoro¢yHKIIOHATHFHOE MEHIO.

Cas3b ¢ komnberoTepom uepe3 USB.

3anuck pe3yabTaToB Ha BHelHui Flash nakomnurens.

[Togneprxka pabOThI C KOMITBIOTEPHON MBIIIKOM.



YcnoBusa akcnnyaTtauuu

TemnepaTypa OKpy>karolen cpeibl ot -20 1o +50°C

OTHOCHUTENbHAS BIAKHOCTh BO3/1yXa 110 90% mipu 30 Co

ATMmochepHoe naBiieHne ot 86 no 106 kIla
CepTudukartol

locymapctBennsiii peectp Ne 57942-14. CBuumereiabCTBO 00 YTBEpPXKIACHUW THIIA
cpencts uamepernii RU.C.34.112.A Ne56197.

CBepeHus o coaepXxaHunn gparoueHHbIX meTannoB

JlparoreHHbpIX METauIOB IPHOOP HE COAEPHKHUT.



XapakTepucTUKu

Pegpnnekmomemp
Jlnana3zoHbl HA3MEPSIEMBIX pedrexTomMeTpom 25+ 51200 m
paccTosHUI
MakcuMalibHOE pa3penieHue 0,2 m

[TepekppiBaeMoOe 3aTyXaHue

He menee 80 nb

Perynupyemas aMminTyia 30HAUPYIOIIETO UMITYJIbCa

6—-18B cmarom 1 B

JIIMTENBHOCTD 30HAUPYIOIIET0 UMITYJIbCa

16 + 50000 HC

KonnuectBo ycpennenui

2-+512

Jlnana3zoH ycTaHOBKH KOA((UIMEHTa YKOPOUCHHS

1+7 ¢ marom 0,001

N3mepumenbHbIl mocm UPK-TTPO

Aanarna3oH U3MEPCHU COITPOTUBJICHUA 30NN

1 kOMm — 50000 MOwm

JIMana3oH U3MEPEHUsI JIEKTPUUECKON €eMKOCTH 0,1 —-2000 ud

JTMATa30H U3MEPEHHMsI CONTPOTHUBIICHUS IuIehda 0— 10 kOm

HCTIBITATEIbHOE HAIIPSIKEHUE 180 B

Jirana3oH R B MecTe NOBpekACHUS U30JISIIIAN 0—-20 MOm

JIMara3oH U3MEPEHUS HapsHKSHUS 0-300B

MaKCHUMaJIbHast MOTPEITHOCTh onpeneneHus | 1 Rm =0 —3 MOwMm
PACCTOSIHUS IO MECTA MOBPEKACHUS U30JISIIUN 0,1%+1m

MakCUMaJIbHas MOTPEIIHOCTh m3mepenus | 0 - 3000 Om 0,1%+1 en.

COIIPOTHBIIEHUS 1Ieii(a B uanazoHe

3kOMm-10kOm 0,1 kOm

MaKkCuMaJibHas IMOIrpCIIHOCTb HU3MCPCHUS OMHYECKOM

0,1%+1 en.

aACHMMETPUHU
MaKCHMaJIbHast MOTPEITHOCTh HU3MEpEHUs
COIIPOTHBIICHUS U30JISIIUU
B quanaszone 0+-999 kOm 2%+1 en.
B nquanaszone 1MOM=-999Mom 2%+1 en.
B aquamnasone 1000MOM=4999Mom 5%+1 en.
B nuamnazose 5000MOm-+10000Mom 10% +1 en.
B nuarazone >10000MOwm HE HOpMHUpYeTCS
MaKCHMaJbHas MOTPEIIHOCTD uzMepenus | 2%+1 en.

AJIEKTPUYECKON EMKOCTH

1 €. = 3HAYCHHUIO CaMOIr'0 MJIAAIICTO pa3psaa Yrucja, BBIBOOAUMOI'O Ha DKpPaH.




U3smepeHus xDSL
[Moanepxka texnonoruit SHDSL, HDSL, E1 (MKM) u paznuunbix BapuantoB ADSL.

I'enepatop

Brixon renepartopa CHUMMETPUYHBIN

BrixoHOE cOnpOTUBIICHHE B cooTBeTcTBUM C BHIOpaHHOM TEXHOJIOTHEHN

3aTyXxaHue aCHMMETPUHU He 6oiee -40 n1b

BbIxoiHO# ypOBEHB 15 nbwm nHa Harpyske 100 Om (1,65+1,85 B)
I"apmonunyeckuit

TwuIr BEIXOJHOTO CUTHAaIa
CKaHMpPOBAHUE 110 4aCTOTE

YacToTHBIN IHaITa30H B cooTBeTcTBUM ¢ BHIOPAHHOM TEXHOJIOTHECH.
ADSL, ADSL2: 4 xI'tt + 1104 xI'y (trar 4,3125 xI'm)
ADSL2+ 4 xI'n + 2208 kI'1y (1ar 4,3125 k')
SHDSL, HDSL: 1 kI'u+ 512 kI'u (war 1 kI
El : 2 k[’ + 1024 kI’ (tar 2 k')

Jonyctumas ~ IOrpemHocTb 10,05%

YCTaHOBKU YaCTOTHI

IIpuemunK
Bxon npuemHuka CUMMETPUYHBIN
BxonHoe conpoTuBiieHre B COOTBETCTBUH c BBIOpPAHHOM
TEXHOJIOTHEH

3aTyxaHue aCHMMETPUU He 6oiee -40 nb

JlnanasoH n3mepsieMbIX ypoOBHEN or -100 no +1 nb

[Torpemnocts HU3MEpEHHUs HYICBOTO | (o et ] B

YPOBHSI

[lorpemHuocTs n3MepeHus

B JIMaIla30HeE:

-50... 0ngb He Oonee = 1 n1b
-80 ... -50 n1b +21b
-100 ... 80 nb +4 1b
YacToTHBIN aHaIia3oH B cooTBeTcTBUU C BRIOPAaHHON TEXHOIOTHEH.
ADSL, ADSL2: 4 k' + 1104 xI'1y (wrar 4,3125 xI')
ADSL2+ 4 xI'n + 2208 k"1 (trar 4,3125 k1)
SHDSL, HDSL: 1 kI'u+ 512 kI'u (war 1 k')
E1l : 2 k[’ + 1024 xI'y (tar 2 k')
YpoBeHb COOCTBEHHBIX IITYMOB MPHUOOpa | He 6osee -100 nb

O6uwue napameTpbl

[Tutanue mpudbopa Li-lon 7,2B 4,4 A/u
[ToTpebasiemass MOIITHOCTH HE OoJIee 7 Bt

I"aGapuTh! 270x240x120

Bec 2,5 kr

CocTaB usgenuns U KOMMMEKT NOCTaBKU

HanmenoBanue KOJI-BO ITpumeuanue

ITpubop 1

Ha6op mpoBoioB 1

CereBoil ajantep 1

TexHnYecKoe OnMcaHue 1

I'enepatop CUT'MA Onnust. 3aKa3pIBaeTCs OTAEILHO.




NMepeaHsasn naHenb

15V modem 3 - ]
@ g g. ‘ ‘ O Q EtHernet ? :

ADSL

Rx/Tx A B C Tx

Ha nepez[Heﬁ IMaHCJIN PACIIOJIOKCHBI CICAYIONIUEC PA3BEMBI U PyYKa YIIPABJIICHUA:

«15 B»
Modem ADSL

«RXITX»
«A», «B», «C»

«TX»

-

«Ethernety»

Pazbem 1714 moaKI0YeHUS BHEIIHETO IIMTaHuUS.

Pazbem miis moakitoueHrst BCTPOEHHOTO MOJIeMa

BXO//BbIXO/Jl. Beixonq reHepaTtopa  30HIUPYIOLIETO
HUMITyJIbCa M BXOJ peieKTOMETpa B PEXKMME COBMEIIIEHHOTO BXOJa
1 BBIXO/JIA.

PazbeMbl a1 MOAKIIIOUEHHS] U3MEPUTETBHBIX MPOBOJOB TPHU
MOCTOBBIX U U3MEPEHUSIX.

BbIXO/I. Beixom reHepartopa 30HAUPYIONMIETO HUMITYJIbCa B
pexxuMe paboThI C pa3/IeICHHBIMU BXOJOM U BBIXOJIOM.

USB paszbeMbl I TOIKIIOYCHHS KOMITBIOTEPA, MBIIIKUA |
BHelHero Flash svaxonurens.

Pasbem s omepanuu TPOBEPKH CBSI3H C  yJAJIEHHBIMHU
kommbroTepamu 1o potokosry TCP/IP (PING)



KHonku Ha nepeaHei:

F1 F12

(<€) (m

Bxurouenue, BrIKIIIOUEHUE pUOOpa.

(DYHKI_II/IOHaJ'IBHBIe KHOIIKH. KOHerTHOG Ha3HA4YCHHC
OIPCACIACTCA PCKUMOM U OTO6pa)KaeTCSI Ha 5KpaHeC.

Knomka Be130Ba IIOACKAa3KH.

HaBuranuoHnHbie KHOIIKY MEPEMEIAIOT 10 3Kpany, kHonka [OK]
3aIycKaeT BbIOpaHHbBIN ITyHKT.

KnHomnku BBOJIa YKCIIeHHON MH(OpMAITUH.

Br130B rimaBHOTO MEHIO pudopa.

BKJ'II-OLIGHI/IC, BBIKJIIFOUCHUEC  IMOJHO3SKPAHHOI'O  pPCKHUMA. B
IMOJIHO3KPAHHOM PCIKMME HA3HAUCHUC Q)YHKHI/IOHEUH)HI)IX KHOIIOK
HC 0T06pa>KaeTc;1.

Mepbl 6e3onacHocTu npu paboTe ¢ npubopom

[Tpu skcrutyatanuu npuOopa U NMpH NPOBEIEHUHM HA HEM PEMOHTHBIX PaboT JOJKHBI
coOiroaaTbcsi COOTBETCTBYIOLME TNIpaBHUJa, U3JI0XkeHHble B «lIpaBmiiax TeXHHUYECKOU
9KCIUTyaTalliy JIEKTPOYCTAaHOBOK MOTpeOUTeNel U MpaBWilaX TEXHUKU O€30MacHOCTH MpHU
JKCIITyaTalluy 3JIEKTPOYCTAHOBOK OTPEOUTENEID.

BknroyeHne npubopa

]
[Ipubop BkIIOYaeTCs Ha)XXaTHEM KHOIKHU E Ha IiepeHed IaHenu. BeiknroueHue
OCYILIECTBIISAETCS TIOBTOPHBIM HAKaTUEM ITOM KHOIIKH.

1
e KpaTKOBpEeMEHHOE HaXaTHE€ KHOIKHU [EI IPUBOJUT K MepeBoAy npubopa B
CISIIIUM peXUM. BBIXO U3 CIISIIero pexxuma MpouCXOoIUT NPAKTUIECKH MTHOBEHHO
| O

1 OCYHICCTBIIACTCA TAK )K€ HAKATUCM KHOIIKU

]
JnurenpHOE Ha)xkathe E MPUBOIUT K TIOJIHOMY BBIKIIIOUEHHIO Mpuoopa.
Bxutouenue u3 3Toro cocTosHus 3aHUMAET BpeMs nopsigaka 20 ceKyH/I.

B crsimiem coctosiHum mipuOop moTpedsieT HECKOIbKO MUJuMammnep. Pexkomenayercs
pa3 B Hellenro (HalpuMep, Ha BBIXOJHBIC) MOTHOCTHIO OTKIIFOYATh MPUOOP U CBOEBPEMEHHO
3apsKaTh aKKyMyJIsSTOpHYI0 Oartapero. Kpome Toro, Becbma lieiaecooOpa3HO MPOU3BOAMTH
MOJTHOE OTKJIFOYEHHE TPUOOopa Mepe] ero JITUTETbHBIM XPaHEHUEM HIIA TPAHCIIOPTUPOBKOM.

10



MutaHue npubopa

[Tutanue mpubopa OCYyHIECTBIIAETCA OT BeTpoeHHoro Li-lon akkymymsatopa, oT cetu
MEPEMEHHOT0 TOKa C MCIOJIb30BAHUE CETEBOTO aJanTepa M3 KOMIUIEKTa MOCTaBKH MU OT
O0opToBO#i ceTn aBToMOOMIA 12 B.

[Ipy muTaHUK OT CETEBOTO ajamnTepa WKW OT CETH aBTOMOOWJIS MPOMCXOAUT OBICTpast
3apsiKa aKKyMYJISTOPHOW Oarapew. 3apsi MOKHO OCYIIECTBIATh KaK Ha BKJIFOYCHHOM
npudope, Tak U Ha BBIKIIIOUEHHOM. B 11000M ciiydae BpeMs MOJHOTO 3apsijia He MPEBBIIIACT
4 gacos.

KoHTpoJIb 0CTaTOYHOTO 3apsaa MPOU3BOJUTCS 110 3HAUKY OaTapeiiku Ha 3KpaHe.

Ilpumeuanue:
e Hcnonb3oBanue Oomee spKoOi MOJICBETKHU COKpaIIaeT BpeMs paboThl aKKyMYIISATOPOB.

3amMeHa aKKyMynsiTopoB

Jlns mocTyna K akKyMyJIsITOpY HEOOXOIMMO OTKPYTHTh YEThIPe BHHTA Ha HUKHEU
cropone npubopa. [Tocne 3Toro u3Bneysb Bech NpubOp U3 KOpIyca.

3apsaa akKyMynsiTopoB OT BCTPOEHHOro 3apsifHoOro ycTtpomcrea

IIpu noaxirOYeHNN CETEBOrO ajanTepa MPOUCXOAMT 3apsy akkymyssTopos. [Ipouecc
3apsiia CUTHAJIM3UPYETCS CBEYCHHWEM WHAMKATOpa Ha mepeaHel manenu mnpubopa. Ilpum
noctmkeHnn npuMepHo 80% 3apspa  uHAMKATop racHeT. JKenaTenbHO OCTaBUTH
MOJIKJIFOYEHHBIM CETEBOM aJanTep elle Ha 1 yac Juid JOCTMXKEHUs Oosee MOJHOro 3apsia.
ITpuGop 3amuiaeT akKyMyJIsSsTOPHYIO O6aTapero oT nepesapsiza.

Nupukarop

15V modem 3 E
@ Q g ‘ ‘ O g Ethernet @& o<

ADSL Rx/Tx A B (o i
1O &

11



I''TABHOE MEHIO ITPUBOPA

['maBHOe MeHIO mpuOOpa TMOSBISAETCS MPHU BKIIOYCHUH NpUOOpa U MOXKET OBITh

BBI3BaHO M3 pab04YMX PEKUMOB KHOIKOM . 3ammyck Hy)KHOro nmyHkTa kHonko# [OK].

04:47

Macnopt \ MoHHUTOpHHT Peq)nekroue'rp . DSP
ADSL . XDSL v PednekTomeTp

M&ﬁOBble MnaHoBble Ethernet

Cnucok Hactpoiikn
H3MepeHuA M3MepeHna kaGenen , " =

i =
% = | vl

HN3mepenns xDSL

[TpunokeHue mpeaHa3HAuYEHO M7 TMpoBepKkH Kabenmed moxa TtexHomorun SHDSL,
HDSL, El (MKM) wu pasmmunbsix BapuaHToB ADSL. Hwmerorcs HaOOpsl Macok Ha
COOTBETCTBUE U3MEPSIEMBIX IMapaMeTpoB. Bo3M0OKHO co3/laHue COOCTBEHHBIX MACOK.

ITacmopT ADSL

9t0 MMPUITIOKCHUC CIIYXUT IJId MAaCIIopTU3alui U 3KCH€pTHOI\/JI JUAarHoCTUKHU JIMHUHU
ADSL. CHuMaloTCsi OCHOBHBIE XapaKTEPUCTUKH JMHUU M NPOBEPSIIOTCS HAa COOTBETCTBHE
HOpMaM U JulnHe kabens. J[aHHbIE IPOTOKOJUPYIOTCS U MOTYT OBITH pacreyaTaHbl B BUJE
OTUYETHOTO JOKYMEHTA.

Monutopunr XDSL

[Ipunoxxenue TMO3BOJIAET MPOBOJUTH JIOJITOBPEMEHHBIH KOHTPOJb (MOHUTOPHHT)
JUHUU CBSI3U C LENbI0 OMpEAENIEHUs] MCTOYHHMKOB HEPETYISIPHBIX IIYMOB M TEPEPHIBOB
cBs3U. Bpemsi HaOmOJeHUS MOMKET YCTAHABIMBATHCA OT OJHOM MHUHYTHI J0 CYTOK.
Pe3ynbrarhl aBTOMaTHYECKU 3aUCHIBAIOTCA.

Pedaexromerp
Knaccuueckuit uMIynbCcHBI pedrekToMeTp TMpenHa3HaueH MJis ONpelesIeHUs
pacCTOSIHUSA 10 MECTa M3MEHEHHs BOJIHOBOT'O COMPOTHUBIICHHSI BCEX TUIIOB KaOemei.

DSP pedaexromerp

DSP Pednexkromerp mnpenHazHaueH ISl ONpEAETCHUS pPACCTOSHUS JI0 MecTa
W3MCHEHHUs BOJHOBOTO CONPOTHBIICHHUS Bcex TUIOB KaOemeid. B DSP pedmekTomerpe
pean30BaH HOBBIM MOAXOJ, OCHOBAaHHBIM HAa MCIOJIb30BAaHUM B KAYECTBE 30HIUPYIOLIETO
CUTHaJIa Habopa BEUBIET-yHKIIUMN.

Pexomennyem wucnonb3oBath DSP  Pednextomerp ans u3MmepeHuii Ha JUIMHHBIX
Ka0esx.
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MocToBbIe H3MepeHus
Moct mnoanepxkuBaer Bce (ynkmuu mnpudopoB cepun HMPK-TIPO u wmoxer
WCTIOJIB30BATHCS JIIS:

¢ U3SMCPCHHA COIIPOTUBIICHUA U30JIALINN,

®  HW3MEPCHUS IEKTPUICCKON EMKOCTH M PACCTOSHUS O MECTa pa30UTOCTH Tap;
® U3MEpPEHHUs COMPOTHUBIICHUS IUIeH(a 1 OMUYECKON aCUMMETPUH;

® U3SMCPCHUA PACCTOAHUSA 40 MOBPCIKACHUA U30JISANU,

® U3MEPEHHUS PAcCTOSHUS 10 MecTa 00pbIBa Kabes;

e ompeereHus AJIUHbI KaOes;

® U3MCEPCHMS HAIIPSAXKCHHA Ha Kaoere.

ILnanoBbIEe H3MEPCHUA
HpI/IJ'IO)KeHI/Ie npeaHa3sHa4CHO JIA o0yeryeHus pa60T I10 IIJIaHOBBIM HU3MCPCHHUSM Ha
JIMHUAX CBA3H.

Ethernet
[puioskeHre CIyKUT IS MPOBEPKH CBA3H C YAAJIECHHBIMH KOMITBIOTEPAMH 10
nporokoiy TCP/IP B cersix Ethernet. ITposepka IPTV.

Cnncok ka0eJieit

[Tpunoxenne mo3BossieT (GopMuUpoBaTh 0a3y MaHHBIX 1O KaOEIBHOMY XO3SIHCTBY.
BroiOpanublii  kabenb aBTOMAaTUYECKH CTAHOBUTCS pabouuM AN M3MEPHUTEIbHBIX
npuioxkenuid. Paborta co cnuckoM kabeleil mo3BOJISIET 3HAYUTEIBHO YIPOCTUTH paboTy Co
CIIOKHBIMU KaOEeIsIMHU.

Hacrpoiiku
CrangapTHoe NpUIIOKEHHE, 00ecIIeYrBalollee HACTPOUKY 00X MapaMeTpoB padOThI
npudopa.

Cea3b ¢ [IK

Uepe3 mnpuioxkeHHe OCYyIIEeCTBIsETCsT OOMeH HH(opMmaiuel Mexay npubopom u
NEePCOHATIBHBIM KOMIBIOTEPOM. Bo3MOXkKeH BbIOOp M3 HECKOJIBKUX BapUAHTOB MOKITIOUEHHS.
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YIIPABJIEHUE ITPUBOPOM

Bbi6op npunoxeHus

I[JI?I BBI60pa MMPUIIOKCHUS CIICAYCT HAXKATh CTUITYCOM Ha COOTBCTCTBYIOH.II/Iﬁ 3Ha4YO0K.

MokHO BBIOpaTh MPHUIIOKEHHE KHOITKaMK HaBuranuu u Haxats [OK].
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ynpaBﬂeHMeanﬂomeHMﬂMM

VYupasnennue nprOopoM BO3MOXKHO TPEMs CIIOCO0aMu:

e Haxaruem arnmnapaTHbIX KHOIIOK.

CnekTp

10aEWTY : :

-5

20
-35
-5l

e : : :

448 512 DKH

ADSL2+

e HaxaTuem Ha CEHCOPHYIO MaHETb.

10aEWTY : :

CnekTp

e
e e
o

-5l

448 512 DKH

ADSL2+

e C IOMOIIBbIO KOMITHIOTEPHOM MBITIIH, TTOIKITIOUEHHOM K pazbemy USB.
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[Tpubop noanep:kuBaeT ynpapieHWE ¢ OMOIIBIO CTaHIAPTHOW KommbioTepHO USB
MBIIIKKA. [Ipy 3TOM MOXHO «KJIMKaTh» KHOIKOW MBIIIKHM 10 3HA4KaM KHOIIOK BMECTO HX
HaXaTHsl.

ADSL Rx/Tx B C

KHonka [F]

Bo Bcex NpWIIOKEHHSAX B MPABOM BEPXHEM YTy 3KpaHa pacrosiokeHa kHomka [F].
[Ipu ee HaxkaTHM MOSIBIISIETCS BBIMAIAIOIIMI CIIMCOK KOMaH/I!

04:4”7 / ; . S OK
]

’Z,' ©) cnpaeka

(P nonHblil 3KpaH

5 ! | koywmi pexmum
- MoHutopuHr  PedpnektoMeTp (3 Buiknioveue
xosL PepriektomeTp |

Macnopt

%,
%

Ping Cnucok
kaGenen =
“"":4’474;?/”’ L‘
OK Jyb6nmupoBanue ammapatHoit kKHOnkH [OK]
Menro Jly6nupoBanue anmnapaTtHoil KHONKH [ MeHIo]
Cnpaska BbI30B KOHTEKCTHO-3aBUCUMOM CIIPaBKU
[TonHb1it 3xpan BxuttoueHne/BbIKITIOUEHHE TOTHOPKPAHHOTO PeKUMa
Koyt pexum [lepeBon mpubopa B XAymuid pexuM. B xaymem pexume
pruOOp MOXKET HAXOAUTHCS B TEUEHUH HECKOJIBKUX HEJIEINb
Beixmroyenue [TonmHoe BhIKITIOUEHHE IPUOOpa. PekoMeHayeTcst MOIHOCThIO
BBIKJIIOYATh NPUOOP MPH JUTUTEILHOM XPaHEHUU
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N3MEPEHUSA xDSL

[Tpunoxenue mnpeaHasHaueHO Ui TMPOBEpKH Kabeneil mox TtexHonorun SHDSL,
HDSL, E1 (MKM) u pa3nuunbix BapuantoB ADSL.

YnpaBneHue aKpaHOM

[To mepumMeTpy U3MEPUTENHHOTO KpaHa OpPraHU30BaHbl OKHA yrpaBiaeHUsl. OTKPBITbIE
JUIS YOpaBlieHUS OKHA OTIM4YaloTcs OenbiM (oHOM. UTOOBI yCTAaHOBUTH B HHUX HY>KHOE
3HauYE€HHE, HAXKMHUTE BO3JIe OKHA COOTBeTCTBYMOINYI0 KHONKY [F1] — [F12] wnim naxmute
CTHJIyCOM Ha CaMoO OKHO.

[lepememiass Kypcop HaBUrallMOHHBIMM KHONKaMu <P, MOXHO MEHSTh 4acTOTYy U
UCCJIEI0BaTh YaCTOTHBIE XapaKTEPUCTHUKU. YacToTa M HM3MEpAEMBIE YPOBHH IIOKa3aHbI B
HIKHUX WH(GOPMAIIMOHHBIX OKHAX. EIMHUIIBI M3MEpEeHU CMOTpHTE Ha rpaduKax.

KHomnKa «coXpaHUTB» OTIpaBJIET KapTUHKY B MaMsTh IIOJ UMEHEM, ITOKAa3aHHBIM B
BEpXHEW dyacTu HKpaHa. VMg mpucBauBaeTCsl aBTOMAaTUYECKM M COOTBETCTBYET THUITY
U3MEpEHUH, a TaKKe COINEpKUT Aary u BpeMsa. Knomka [?] maer moackasky mo cxeme
HOJIKJIOYEHUS.

- —ReKmM R oss_11-01-2031_19-12-15.xls |Id
RLoss

—— akpaH 1 —
RLoss

o SKPaH 2l ——
BbIKI

COXpPaHWTb

scan
MTone

-40 121 182 243 304 364 425 456 KTy,

co30aTh f (il u) e EEEEE: Mackn — | cdopmar —
62 -8 | ANSI SHDSL

Macky
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Kypcop MOXHO nepeMerars 1 CTHIIyCOM.
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Bbi6op TexHONOrMKU
B okne «dopmaty BeiOepuTe Hy)kHYyI0 TexHonoruro: SHDSL, HDSL, E1, ADSL .

Bcee xapakrepuctuku OynyT CHATBI M IOKa3aHbl B COOTBETCTBUU C BbIOpaHHOM

TE€XHOJIOTHEH.
Macku (3amITpuxoBaHHble 00jacTH) OyAyT TakKe COOTBETCTBOBATh BBIOPAaHHOMY

dhopmary.
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Bbibop pexuma

CMmena pexuMa OCYLIECTBISIETCSA HakaTueM KHonku Fl1.

CJICAYIOIIHUEC PCIKNUMBI:

MO’XHO BBICTABUTH

Pexum HN3mepurtenbHas QyHKUMSA IIpumeyanue
Cnektp W3mepenue crekTpa mryma wid mojiesHoro abm/I'n
CUTHaJa
I'enepatop ITonaya curHana B JIMHHIO I"apmonnueckuii (Single),
CkaHupoBaHHe IO YacTOTe
(Stone)
IIpuemuux OpnoBpemennoe cHsatne AYX wu myma, PaGora ¢ ynaneHHBIM
JBYXOKPaHHBINA PEKUM. reHepaTopoM
Jns  ADSL  nmomonmHWTENnsHO: MOOWHOBAs
XapaKTepUCTHKA CKOPOCTHOTO MOTEHIIHAA,
CUTHAJI, OTHOIIICHUE CUTHAJI/TITYM.
LBal Wsmepenne Oamanca mapel («3aryxanue Single, Stone
ACHUMMETPHUH)
RLoss M3mepeHue BO3BpaTHBIX MOTEPh Single, Stone
NEXT W3mepenne mepexoaHoro 3aryxanuss Ha = Single, Stone
OJIMKHEM KOHIIE
FEXT W3mepenne mepexonHoro 3aryxaHus Ha | Pabora ¢ ymaneHHBIM
JAJTbHEM KOHIIE TeHEPaTOPOM
Monem [Tposepka yctanosnenus cpsizu mo ADSL co Pabora ¢ DSLAM Ha

CTaHIIMOHHBIM 000pYAOBaHUEM

(Annex A, Annex B)

N3mepenne xapakTepuCTUK KaHaia (LIyM,
AUX, oTHOIIEHHE CUTHAI/IIYM, CKOPOCTh) B
nmape [AMMA-DSL u DSLAM =a
TeneOHHOM CTaHIUH.

Crarucruka.

JTaIbHEM KOHIIE (CTaHIuUs)

[Toapo6HO paboTa peKUMOB OINMKCaHa HIDKE.
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EavHnubl namepeHuns

MoImHOCTh CUTHANa B JIOTapU(MHUYECKOM MaciiTade H3MEpsSeTcs B CICIHATbHBIX
equHUIAaX 1bMm («aeruOenbpl MOIIHOCTHY»). DTO MOIIHOCTh HM3MEPEHHOTO CHTHaja IIo
OTHOIIIEHHUIO K MOII[HOCTH dTaJOHHOI0 curHajia B 1 MBT:

P[mem]
Plobu] =10xIlg————
[05m] =10x1g »

6m

Jlorapudmuyeckas cucTeMa EAMHMII yAOOHA JUIS ydeTa 3aTyxaHWs curHajga. Ha
CKOJIBKO ab 0ociiab curHai, Ha CTOJBKO 1bM YMEHBIHMIACH €0 MOITHOCTh. Hampumep, ecnu
CUrHaI ocinab B 2 pasza, 3TO O3HAYaeT, YTO €ro ypOBEHb YMEHbBINMJICS Ha 6 1b, a ero
MOII[HOCTb CHH3MJIAch Ha 6 1bMm.

OpHako MOIIHOCTh IepelaTunKa, BO-TIEPBBIX, HEPABHOMEPHO paclpejieiieHa B
pabouem Juamna3oHe 4YacTOT. Bo-BTOpBIX, CHUTHaJl HEPABHOMEPHO 3aTyXaeT Ha pPa3HbIX
yactoTax. UToOBl y4ecTb 3Ty HEPaBHOMEPHOCTh, B MEKIYHAPOJHOU MPAaKTUKE U3MEPEHUM
UCHOJB3YIOT €IUHMIBI  CHEKTPaJIbHOM IUIOTHOCTH MourHocTH Abwm/I'li:  OTHOLIeHue
MOITHOCTH CHTHAJIa B Y3KOH IMOJIOCE YacTOT K IIMPHHE TOJIOCH! (TOXKE B JIOTapU(YMUIECKOM
Maciraoe).

[Tocne mnpoxoXkaeHusi CUTHAJIA 4Yepe3 BBIACICHHYIO JIMHUIO IHPOKOIOJIOCHOTO
JOCTyMa, 3TOT CHUTHAN OCIa0HET B COOTBETCTBUU C JUIMHOM JMHUU U Kod(hduimeHtom
ocnalleHusT CUTHama Uil KaXAOH dacToTel mepenadu. CKopocTh mepenadu  Oynaer
OTPEACNATHCS OTHOIIEHUEM OCJIa0JICHHOTO CHUTHalla K IIyMy B JMHHUM Ha CTOPOHE
npueMHuka. [loaToMy IIyM B JIMHUU H3MEpSIETCS B TE€X >K€ €IWHHUIIAX, YTO M CHUTHA:
nbm/I'11. UToOBl HallTH OTHOIIIEHHE CUTHAJ/IIYM Ha Jt000# YacToTe, HaJl0 MPOCTO BBIYECTH
W3 BEJIMYMHBI CHTHaja B AbM/TIl BennuuHy myma B abm/I'n. DT0 Hajo aenarh ¢ ydeTom
3Haka. Hampumep, mioTHOCT, MomHOcTH curHaina Ha yacrtore 800 kxI'm cocraBisier
-60nbM/T'11, a criekTpasibHasi IIOTHOCTH IIymMa Ha Tou ke yactoTe -110abm/I'n. OTHO1IeHNE
curnan/mrym paeao -60 — (-110) = 50 1b (oTHOLICHHUE, KaK U 3aTyXaHHE, U3MEPSIOT B 1b).

Iloxka3anusi pa3ubIx npudopoB. HeckobKo CIIOB O TOM, YTO HEKOTOpbIE IPHUOOPHI B
CBOMX I[IOKa3aHMAX MCHONb3YIOT apyrue enuHunbl. Hampumep, ALT 2000 wusmepser
IUIOTHOCTh curHasna U myma B a1bm (dBm). Ha camom nene ALT 2000 mo ymomuaHuio
M3MEpsIET MOILIHOCTh CUTHAJIA UJIK IIyMa B y3KoH nonoce 5 kl'u. Kak nepeiitu oT mokazanuii
ALT 2000 k crangaptHoii cucteme equnun? Illupuna nonoce 5 k' B norapupmMuyeckom
macmtabe paBHa 10*1g5000 = 37. Idnsa Toro, uytoOsl oT mokazanuit ALT 2000 mepeiitu k
nbm/T'1, HyXHO OTHATH OT HHX 37. Hampumep, mMexayHaposaubie ctanmaapteli ETSI/ANSI
UCTIOJIB3YIOT MAacKH Ilyma JUIs BOCXOSIIEro nmotoka (upstream) Ha ypoBHe -90 nbm/T'm, a
Ui HECxosmero noroka (downstream) Ha ypoBHe -100 nbm/I'm. B eamnmmax npubopa
ALT 2000 >tu macku -53 dBm u -63 dBm coorBercTBeHHO. TO €CTh pa3HHUIIA B 3TH CaMBbIC
37 equHuLL.

[Tpubop I'amma DSL B OubOIMOTEKE MAcOK HCIOJB3YeT MEXAYHApOJIHbIE €IMHMIIBI
nbm/T'1, kotopeie coorBeTcTBYIOT Mackam ALT 2000 B dBm.
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CnekTp

Ha3sHayeHue
N3mepenue criekTpa 1ryMa Uiy I0JIe3HOr0 CUTHaja.

CxeMa noOK/Ir04YeHUs1

KpacHble NpoBoAa - K IMHUM
YepHbIW NpoBog - ceoboaeH

Bud 3kpaHa

| spectrum_11-01-2031_19-02-25.xls !E

10 AEM,.'ru' ......................................................

CO)(paHHTb -80 ................ ................ ................ ................ F

BX (Om 95
Cw D W

=140 64

128 445 512

HoMep OmHa | f(klw) — | ypoBeHb opMar —
ﬂ 255 | 1099.6875 | 136 T ADSL2+

Ecin wuccnegyercs miym, TO COINIACYyHTE BXOJHOE CONPOTHUBIEHHE C BOJIHOBBIM
compoTuBlieHneM JuHuu (Tabnuia dhopmaroB). Ecnu uccnemayercs pabounii curdai, npudop
MOJIKIIIOYAETCs MapaljieNIbHO paboTaroiieMy o00py0BaHUIO 110 BEICOKOOMHOMY Bxoxy (hi).
[Ipu aTom BXoaHOE conpoTuBieHue paBHo 1 MOwM.

[lepemeriast Kypcop HaBUTalIMOHHBIMHM KHONIKaMH € P> WM CTHITYCOM, MOKHO MEHSTh
4acTOTy W HCCIEAO0BaTh YacTOTHbIE XapaKTepUCTUKH. YacToTa M H3MepsieMble YPOBHH
MOKa3aHbl B HUKHUX UH()OPMAIIMOHHBIX OKHAX.
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FeHepaToOp

Cxema noOK/II0O4YEeHUS

15)Il

N
y napa
o] (o)

o] & (e
Bdlxd B & 1x Ol

@ KpacHble npoBoaa - K nape

D 000000

. YepHbIN NpPoBog, - cBoBoaEH

ooooao

Bud 3kpaHa

—PeXuM | generator_07-12-2007_09-29-43:xs o
reHepaTtop

—— akpaH1 —
reHepaTop

cTapT

scan
STone

Homep OWHa f kL) opMaT —
ﬂ 255 | 1099.6875 ADSL2+

['enepatop paboraeT B ABYX pexumax. Pexxum paboThl reHeparopa Moka3aH B OKHE
«scany: BBIKI. , STone. DTu cHocoOBl 3aJaHUSl YacTOTHl HWCIONB3YIOTCS TakXKe MpU
n3mepenusix B pexxumax NEXT, Lbal, Rloss.

1. BBIKI. (CKaHMPOBaHHE BBIKJIKOUCHO) — PEXKHUM «Y3KOH IMOJOCHD»;, B 3TOM PEKUME
TeHEepaToOp MOChUIAET B JIMHUIO TAPMOHWYECKUH CUTHAII Ha BBICTABICHHOHN 4YacToTe,
KOTOpast oka3aHa B okHe 4acToTsl f (kI').

2. STone (ckaHupoBaHHE II0 YaCTOTE) — B OTOM PEKHUME TIOCBUIAET B JIHHHIO
TapMOHWYECKHI CHUTHAJN, mepedupass dacToThl W Jnenas may3dy B 10 cek. Oto
MO3BOJISIET U3MEPUTEITIO HA JaJIbHEM KOHIIE aBTOMATHYCCKH CHHXPOHU3HPOBATHCS C
reHepatopom, cauMaTh AUX (unu FEXT) u B may3e usmMepsTh IIyM B JIMHUU.
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KHomka «crapTt/crom» 3amyckaeT/ocTaHaBIUBaeT reHeparop. M3ameHnenune napamerpos
reHepaTopa BO3MOXKHO TOJIBKO MPHU OTXKATOW KHOIIKE «CTapT».

IIpu pabGore mnpubopa B KauecTBE YAAJICHHOIO TIeHepaTopa JUlsl MCCIeIOBaHUs
3atyxanus, mymoB u FEXT cnenyer BeiOparh «Scan» = Stone m Haxarth KHOIKY [cTapT].
Ilocne mochUIKKM cUrHajla CHHXPOHHU3ALMKM B JIMHUIO IeHepaTtop OyneT MocienoBaTelbHO
BBIJIaBaTh YacTOTHI, COOTBETCTBYyIomue cranmapty ADSL2+ ¢ may3oi ans u3MepeHHs
LIYMOB.
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MpueMHuK

Ha3HayeHue

B sTOM pexume npubop NpUHUMAET CUTHAJ OT FeHepaTopa Ha JabHEM KOHIIE Kabers.
D10 MOXeT ObITh TeHeparopsl Curma, Henbta, Jenpta DSL mnm apyroi mpubop I'amma
DSL, paboraromuii B pexxume reneparopa. I'eHepaTop paboTaeT B peXHMe LUKINIECKOTO
nepedopa vactoT A cHatHs AUX 1 ¢ may30i 171 U3MEPEHHUsI IIymMa B JTMHUH.

B pexume «pueMHHUK» TpUOOpP aBTOMATHUECKH CHHXPOHHU3UPYETCS C TEHEpaTOpOM
Ha JajdbHEM KOHIIe, KOrja TOT HayMHAeT HOBBIA UK. [[ns 3amycka CHHXpOHM3ALMU
Haxmure KHonky [OK]. Ilpubop skmer Hadana IUMKJIA, 3aT€M IIOCIIE CHHXPOHU3AIUU
HAuYMHAET U3MEpeHHsl. XapaKTEePUCTUKU UCCIIETYIOTCS MOCIE 3aBEPIICHHS LIUKIIA.

Cxema nodknroyeHusi
Pabora ¢ ynanennbim npubopom «I'eneparop CUT'MA»

YpaneHHbIn

& napa reHepaTop
@

00000
L e KpacHble NpoBOAaA - K nape
= @ O]
g YepHbIl NpoBoA - cBoBoaeH mam
DDDDDDD## —

Pabota ¢ ynanenasm npudopom «I”AMMA DSLy»

YnaneHHbn

)9? napa reHeparop
@
w0990 %2298«
8“ - ! KpacCHble npoBcda - K nape LSO TEE
o |
o o
8 YepHbIN nposos - ceoboaeH =
D[DDDDCHJ#? D[DDDDEHJ##
Pabora ¢ ynanenusim npudopom «I'enepatop JAEJIbTA»
YnaneHHbIn

& napa reHepartop
3

W Z.
SmE BT KpacHble NpoBoaa - kK nape
§ o CICIOICT
S YepHbI NpoBoga - ceoboneH EEE%
Q DDCHDDEJ##
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Bud 3kpaHa
[ —PEXMM T receiver 11-01-2031_19-03-50.xls
NPUEMHMK : ; 5

0

——— 3KkpaH1 ——
AYX

~—— 9KpaH2 —
wym

486 KTy
-0 BT, :

COXpPaHUTE

60

-120 61 121 182 24 304 364 425 456 1Ty

—— fik[W) WyM WyM Mackn —— chopmar —
242 -100 -110 | ETSI | SHDSL

co3gath
Macky

YacroTra COOTBETCTBYIOIIAS
IIOJIOXKEHUIO Kypcopa.
Kypcop nsuraercs
KHOMKamMu <4 P

3HadeHue 1o 3HaueHue 1o
Okpany 1 Dkpany 2

3neck mokaszaH 3kpaH i TexHonorun SHDSL. Ananoruunas xaptunka mist HDSL,
El (MKM). Dkpan npueMHuKa ais TexHonoruid ADSL ornmuaercs AOMOTHUTEIHHBIMH
pacyeTHBIMU XapaKTEePUCTUKAMU U OITUCAH OTJEIBHO.

[Tpubop paboTaer B «IBYXIKPAaHHOM» pPEXHME, OJHOBPEMEHHO MOKAa3bIBasi CHATYIO
AYX u cnektp myma. Knonkamu F2 u F3 ocymiectBisiercst BbIOOp, 4TO MOKa3blBaTh B

sKkpaHe 1 u 3kpane 2.
Ecnmu Bbl XoTHTE yBenmMUMTh KApTHMHKY Ha BEChb JKpaH, B <OKpaH 2» BBICTaBbTE

«BBIKJI», OyneT paboTath TOIBKO YBEIHMUYCHHBIN YKpaH 1.
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MpuemHuk ADSL

TexHonorua ADSL

Accumerpuunas nudpoas TexHogorus csizu (ADSL) umeer psn ocobennocreid. Bes
paboyast ojioca 4acToT pa30MBaeTCs HAa KaHAIBI — OMHBL. Kaknblii OMH 3aHUMaeT MoJIoCy B
4,3125 x['n u cayxur s mepenaud MHQGOpPMAIUMM C HUCIOJIb30BAaHUEM  KBaApaTypHO-
ammmuTyaHoi Monynsuun QAM, u3BecTHON 1o OOBIMHBIM MozaeMaMm. Takum oOpasom
OCYILECTBIISICTCSI YACTOTHOE YINIOTHEHHE.

Oob1iee kommuecTtBO OMHOB cocrtaBisier 256 mist ADSL m ADSL2 u 512 — gus
ADSL2+. bunbel HymepyroTcss HauumHas ¢ Hyms. bur NeQ B mmdpoBoii mepemade He
UCNOJBb3YeTCsl W pe3epBUpYyeTcss Uil ronocoBod cBs3u. Ilociaennue OMHBI Takke He
UCTIONB3YIOTCS. OCTambHBIE — PAaCPEACTSIOTCS B 3aBUCHMOCTH OT pelIaeMbIX 3a1ad. Yacte
OTBOAMTCS ISl Tepefavynd OoT abOHeHTa K CTaHIMK (BOCXOASALIMI MOTOK, Wid UpStream),
Jpyras — JUis Mepefadd OT CTaHIMKU K aOOHEHTY (HUCXOIAIIUI MOTOK, wim downstream),
4acTh BO3MOXKHO PE3€pBUPYETCS JUISl APYTUX CUCTEM CBSI3H.

Hauboiee yacTo HCTIONB3YIOTCS JIBE CXEMBI pacTIpeIeTICHUs YacTOT:

e (Cxema 0e3 MEPEKpPbITHUSA CHEKTPOB BOCXOMSALIETO W HHUCXOJMIIErO MOTOKOB s
paboTHI TOBEPX TOJI0COBO cBsa3u (Annex A)

e C(Cxema 0e3 MEPEKPHITHS CIIEKTPOB BOCXOJSAMIETO M HUCXOMISIIETO ITOTOKOB JUIS
pabotel moBepx mpotokoia ISDN (Annex B). DToT BapuaHT JaeT MEHBIIYIO
CKOpOCTh CBSI3U U IPUMEHSETCs U1l 00eCIeueHHsl COBMECTHOM paboThI ¢ ccTeMaMu
oxpaHHOU curHanuzanuu u ABY.
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Annex A

s Hamboiiee pacmpocTpaHeHHOro BapuaHTa paboTel ADSLX moBepx ToJ0COBOi
CBSI3M 0€3 MEPEKPHITHS CIIEKTPOB BOCXOJSIIETO U HUCXOJMSIIETO TOTOKOB PacHpe/eICHHE
OMHOB MOKa3aHO HUXKE.

25+130klMy 138+-1104kl 4
0+4klu no 2208 ADSL2+

Kanan TY BOCXOAAWMA  HUCXOASLLUNA

NOTOK NOTOK
Homep kaHaja | [Imanazon yacror [kl'u] | Haznauenue
(Ouna)
0 0+4,3125 OO6b1uynbIN TENeHOoH
1+6 4,3125+25,875 3aluTHBIA WHTEpBaJl Ul pa3/ieeHUs
noJiockl Tesedona ot yactor ADSL
732 25,875+138 [Tomoca s mepemaud MAaHHBIX OT
aboHeHTa K cTaHimu (Upstream)
33+255 138+1104 [Tonoca ns mepegauyud JaHHBIX OT
(mo 511 mnst ADSL2+) | (mo 2208 myis ADSL2+) | crannmu k aboHeHTy (downstream)

OdeHb YacTO MPOU3BOIUTENN HE UCTIONB3YIOT OMHBI 31 1 32 17s Mydiero pa3aeneHus
MTOTOKOB BBEpX (K CTAHIMM) U BHU3 (K aOOHEHTY).
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Annex B

s paborer ADSLX mosepx ISDN, cucrem oxpanHoi curHanmm3anuu wim ABY 06e3
NEPEKPHITHS CIIEKTPOB BOCXOMSIIETO M HHUCXOSINEIO IOTOKOB pacrpejeicHue OWHOB

ITOKa3aHO HMXKE.

Kanan T\,
oxpaHHasi curHanusaums no ISDN,
/ “ABY
~— :
BOCXOOAWMNA  HUCXOAALLMI
NOTOK NMOTOK
1 20-276KFL|, 254-11 O4K|_Ll,
no 2208 ADSL2+
Homep kanaja | [Ilmana3zon yacror [kl'u] | Haznauenue
(Ouna)
127 0+120 OObryHbI  TenmeOH, CHUTHAIM3AIINS,
ABY u np.
2864 120276 [Tosoca nmns mepenavym  JAaHHBIX OT
aboHeHTa K ctaHumu (Upstream)
59255 254+-1104 [Tosioca nmns mepenavym  JAHHBIX OT
(mo 511 st ADSL2+) | (mo 2208 myis ADSL2+) | cranimu k abonenty (downstream)

Yacto nmpousBoAUTENN 00OpPYIOBaHUS HE HUCIOJIb3YIOT OMHBI 6065 11 4acTOTHOTO
paszieneHns BOCXOIAIIEr0 M HUCXOASIIETO MOTOKOB.
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U3mepsemble napameTpbl

B ¢opmate ADSL, ADSL2, ADSL2+ BwIBOOUTCA psSI  JTONOJTHUTEIBHBIX
CHeM(pUIECKIX XapaKTepuCcTUK. X MOXKHO BBIBECTH KakK B JKpaHe 1, Tak U B dKpaHe 2.

[TonHbIi cIMCOK TapaMeTPOB BHIBOJAUMBIX Ha JkpaH 1 u DkpaH 2:

JKpaH HN3mepurtenbHas QyHKUMSA
AUX AMIIIUTYAHO-4aCTOTHAsI XapaKTEPUCTUKA
Curnan CriekTpaibHast IIOTHOCTH MoJie3HOro curnana [abm/I'n]
Curnan, urym BwMmecre ¢ curnanom nokasas u mym B JuHuM [1bm/T')
SNR OtHomenue curnan/mym [ab]
Ckopoctb [To6uHOBast XapaKTEPUCTHKA CKOPOCTHOTO MOTEHIHaNa [OuT)
- —bexuM [receiver 08-02-2008_12-57-00.ls | F
NPUEMHMK 15 : i : : : : : :
= I e i R A R s
_p—ckopoch ........................................................................................................
(—kpaH2 N e
wym : 5
.................................................................................. 0k M Sobw
COXpPaHWTb
— Boc. Moutic —
1.100
— Hue. Mutic — _
3.564 K 64 125 190 256 320 354 M5 52 B
— Homep BuHa ——— f (kW) BuThI Wym opMaT —
| 130 | 560,625 4 -98 ADSL2+

AkpaH «AYX»

Kak n paHEC BBIBOAUTCA U3MEPCHHAS aMIINIUTYJHO-YaACTOTHAA XapPaAKTCPUCTHUKA JIMHUU.
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AkpaH «CurHan»

CHUI'HAJIbI

ADSL-nepenaT4nkoB  KECTKO

PEriIaMEeHTUPOBAHEL.

B

Breixonusie
COOTBETCTBUU C MEXJIYHAPOJHBIMU CTaHAAPTaMU IEpPEAATUYUK BBIIAECT B JIMHUIO CHUTall CO

CHCKTpaHBHOfI IUIOTHOCTRIO ITOKa3aHHOHN Ha PUCYHKax.

1.

CIICKTPOB HUCXOAAIICTO U BOCXOAAICTO ITIOTOKOB.

CrekTpanbHasl TUIOTHOCTh HAa BBIXOJIE IMEpelaTdMKa B HUCXOJAIIEM MOTOKE (OT
cTaHIMU K aboHeHTy) s TexHonoruii ADSL u ADSL2. BapuaHT 6€3 nepeKpbITHs

ACnekTpanbHas
NJJOTHOCTb .
abm/1 =36,5 nbwm/TH MHKOBOE 3HAUCHWE
—36 nb/okrasy
36 ab/okTary ~— //
~ 2 i - N
\\ =44.2 ibw/T'x —90 nbm/'t MHKOBOE 3HAYEHHE
) " NUKOBOE 3HAYCHHE
4,63 abfokrasy / ) i
_ N =50 1bM MOIHOCTE B Mo00M
—97.5 L / CKOMB3ALLEM OKHE 1 MI'u
[IMKOBOE . — / N 15 1
- Ha qacToTax ceuime 4545 k'

3HaueHne =72,5 abm/T'1 /

+15 nbo IMKOBOE 3HAYEHHE -

04 kI i

p—— T ) v /

—92.5 JLBIM«‘I’II N /_ ______
IMHKOBOC JHAYMCHHT |-
— | >
‘ _ Yacrora, k[t
0 4 80 138 1104 3093 4545 11 040
| nonoca pa6ounx yactor |
|

"v"

CnekTpansH
4 nnoTtHoCTL

abm/Th
"

-97.5
TMHKOBO®
JHAYCHHE
—15 1bo

21.5 1B/0KTaBY
AN

AN

0—4 xl'm /
s,

TpeboBaHua k ocnabnexuio
BHe pabouyeii nonocsl

CIICKTPOB HUCXOAAIIECTO U BOCXOAAIICTO ITIOTOKOB.

as

—34.5 1bw/Tu MHKOBOE 3Ha4YeHHE
-

pd

//

CriekTpanbHasi TUIOTHOCTh Ha BBIXOJIE TEpeNaTdynka B BOCXOZSIIEM IMOTOKE (OT
aboHeHTa K craHiuu) A texHonoruit ADSL u ADSL2. Bapuant 6e3 nepekpbITus

—48 gb/oKkTaRy

—90 1BM/Tl MHKOBOE 3HAUeHHe

/

/ -

f —50 obM MOITHOCTE B M0GoM
, CEONIB34ImeM okHel MI'm

/

/
/ .’/ Ha 4acToTax cBelme 4545 k1

W/ T THKOBOE 3HAUSHHS

138

|
307 12211630

»

Hactota, k[ I

11 040

nornoca patounx 4acToTt I

|
| <V—> |
TpeboBaHua k ocnabnexuio

BHe pabouyeii nonocel
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3. CHGKTpaHBHaSI IJIOTHOCTh HA BBIXOJAC MNCPCAaTYMKa B HUCXOIAMICM IIOTOKC (OT

CTaHIMU K abOoHeHTy) mia TexHojoruid ADSL2+.

CIICKTPOB HUCXOAALICTO U BOCXOJAICTO ITIOTOKOB.

—18 gb/okraBa

Bapuant 6e3 mnepexpbITHs

nbm/ Tt <
’ —36,5 aABm/Tn / —3 nb/oxTaBa
36 ab/okTana —__{_ —65 nb/okTasa —100 abw/T11 mHE.
‘ A ‘ g e 10 kT
4,63 ab/okrasa \ \\\ e /./ \/ —78 nb/okTaBa B ?“w K
\ A7 /
p nm /
97,5 k. | \ 46,5 nbm/T'n / / / /
“1515m - —47.8aBm/Tn / ;/ IIHK.
X —44.2 nbm/ 1 / / ,
04kl \ / Vi / // B okne 1 Mrig
—— /T / sinre 3750 kT
\\ —75,2 abm/I'n —39,4 1bu/Tn / S / S TR0
92,8 1B/ —soabwiu |/ | /| Sre=Lo
) / .
(/] KT
=100 xbw/Tn | =110 abm/Tnn =112 nbm/Th
| ",
0 4 80 138 1104 1622 2208 3001,5| 3750 4545 7225 12000 Yactota
| nonoca pabounx yactot | 2500 3175 Bxln
|

| qv» |
TpeboBaHus k ocnabneHuto
BHe paboyeli Nonockl

4, CHGKTpaJ'IBHaSI INIOTHOCTb Ha BBIXOAC IICPCAaTdYMKa B BOCXOIALICM IIOTOKC (OT

aboHeHTa K crannuu) ans trexunomoruid ADSL u ADSL2.

CIICKTPOB HUCXOJAIICTO N BOCXOAALICTO ITOTOKOB.

A
abm/T

21,5 nb/okrasa
N

—34.5 nbm/T'11 ik,

—72 nb/oxrasa

/
/

BapuanT 0e3 nepekpbITus

=100 abm/I'u nuk.
B okne 10 kl'y
/

/

AN
\\ '/ /
=97.5 nuk, / WK
—15 ab/okT: :
+15 nbm ABIOKTHEA / B okne 1 MI'x
04 xln ‘/ / BeIlE 3750 k'
e, o / /
\ b / )
. — o
N =932abwin N\ /1 N v
" \ it
-92,5 abm/Tn N\ / { \ AN
=100 abm/Tu | =110 abm/Ty | —112 abm/T'y
I | T >
0 4 25,875 138 243 686 1411 1630 5275 12 000 IIQCFOTa
nonoca paﬁol-mx 4acToT Bkl
| | |

TpeboBaHus k ocnabneHuto
BHe paboyeli Nonocol

[Ipu npoxosxaeHun yepe3 Kabesb CUTHAJIbl OCIa0ISIOTCS.
[Tpubop wu3MepsieT AaMIUIMTYIHO-YACTOTHYIO XapakTepucTuky nuHun (AUX) u

paccuntbiBaeT ADSL curHaibI ¢ yaeTom ociadiieHusl.
B skpane «Curnam» BBIBOAMUTCS CHEKTpajibHas MJIOTHOCTh OCIA0JEHHOTO B JIMHUH

ADSL cursnaina.
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AkpaH «CurHan, wym»

B okpaHe nNOMHMO CHEKTPalbHOW TIJIOTHOCTH CHUTHAlIAa BBIBOJUTCS 3HAYCHHE
wiotHocTn myma B abm/I'm. Takoe mpencraBieHre WHMDOPMAIMH ITO3BOJISICT HATJISTHO
OTOOpa3WTh BO3HUKAIONIUME MPOOJIEMBbI, TPHUBOIAIIME K YMEHBIICHHIO OTHOIICHUS
curna/mym (SNR). Onpenenuts 3a cuer yero ymenbmaercs SNR: MOBBIIIEHHOE 3aTyXaHHE
B JIMHUH WJIH TTOBBIIICHHBIA YPOBEHb IIIyMa.

AkpaH «SNR»

Otnomrenne curHan/mym (SNR) sBisercs BakHEHIIedl XapaKTepHCTHKOW KaHaia
cBsi3U. VIMEHHO OT AITOM BEIMYMHBI 3aBHCHUT KauecTBO CBsi3zu. B TexHomormu ADSL —
CKOPOCTh Mepeayuu JaHHBIX.

JkpaH «CKopoCTb»

BI)IBOI[I/ITC?I I/IH(I)OpMaIII/IFI O CKOPOCTHOM IIOTCHHOHAJIC JIMHWH, PACCHUTAHHOM IIO
pe3yabTaTy u3MepeHusl 3HaueHus: oTHomeHus curHan/myMm SNR. Pacuer npousBoautcs Ha
ocHOBe TeopeMbl LlleHHOHa.

CkopocTthb [0ut/cexynnal B I OuHe onpenensiercs o Gopmyoie:

4000
V, =——x(SNR, - F)
3

OO01muii CKOPOCTHOM MOTEHLMAT HAXOAUTCS CYMMUPOBAHUEM 10 BCEM HCIOJIb3YEMbIM

OuHaM:

4000
V, = x> (SNR, - F)
3 5
HapaMeTp IIOMECXO3aINIICHHOCTHU F XapaKTCpU3yeT HCUACAIBHOCTb TCXHOJIOI'MA
CBSI3U M BKJIIOYAET B ce0s CICAYIOINIUE COCTABJIAIOIIHNE:
F=I"+M-G

I"=9,8 = 10 n1b — nocrosiHHas1, ompesenseMas AOMYCTUMBIM ypoBHeM omunbok 1E-7,
npuHsITEIM 11t ADSL.

M — 3anac nomexoycroiiunBocTu. OOBIYHO B MOJIEMax YCTaHaBJIMBAaeTCs HE MeHee 6
nb. Jlng yuera pa3dpoca mapameTpoB pa3IUUHbIX MOJAEMOB MbI BbIOpanu 3HaueHue 12 nb

G = 2 nb - «x0lI0BOE yCHIIEHHE», CBS3aHHOE C aJTOPUTMOM HCIPABICHUS OIIHMOOK
Puna-Comomona 8 ADSL.

Takum oOpazom, B mprbope npuHsITO 3HaueHue napamerpa F =20 nb.

Ecnu Bac He ycTpamBaeT Takoe 3HA4€HUE, €r0 MOXKHO M3MEHHUTh 4epe3 MPHIIOKEHUE
Hacrpoiiku.

I[J'I)I 9TOro HCO6XO,Z[I/IMO OTKPBITH U3 TJIABHOT'O MCHIO ITPUIIOKCHUC HaCTpOﬁKH.

Bri6path paznen «CBoicTBa IPUTIOKEHUII.
N3MeHnnThs napaMeTp «3amnac moMexo3alruieHHOCTH.
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- —PexmM | receiver 08-02-2008_12-57-00.xls | F
NPUEMHMK 15 : i : : : : : :

——— 3KkpaH1 ——
CKOpOCTb

~—— 9KpaH2 —
wym

COXpPaHUTE

— Boc. MouTic —
1.100

— HAc. Mbutie

3.564 12 M5 512 B
— HoMep BbuHa —— fiklW) OMTLI wWyM cdopMaTr —
|_1 30 560,625 4 -98 ADSL2+

B uH(pOpManMOHHBIX OKHAaX BBIBEACHBI: CKOPOCTHOM MOTEHIMANT HHUCXOAAIEro (K
aboHEHTy) ® BocXojsmero (K CTAaHIMH) TIOTOKOB; HOMEp OWHA, COOTBETCTBYIOIICH
MOJIOKEHUIO KypCcopa; CKOPOCTh mepeaadu (OUThI) MO JaHHOMY OWHY. DTO MO3BOJISIET
JeTalbHO aHAIM3UPOBATh OCOOCHHOCTH CKOPOCTHOTO MOTEHIMAla JHHUW W TIPHUYUHBI
MOTEPU CKOPOCTH.

IIpu oroOpakeHnn 1NOOMHOBOM CKOPOCTM Ha 3KpaH BBIBOJUTCA  Macka
COOTBETCTBYIOI[asi TOH CKOpPOCTH KoTopass Obula ObI B HCcIelyeMOM Kabene IpH
HOPMHPOBAaHHOM ypoBHe Oenoro myma -110 abm/I'u. Ecnu uzMepeHHast CkopocTh CHIIBHO
HE JOTATUBAET 10 ITOM MAacCKU UMEET CMBICI UCKATh IPUYNHY AaHOMAJIBHO BBICOKOIO LIIyMa B
kaOerne.

Hpyrue macku B npuemHuke ADSL oTCyTCTBYIOT. DTO CBS3aHO C TE€M, YTO
texHoyorust ADSLX mo3Bossier TMOKO TOJCTpaWBaTh amnmapaTypy CBSI3H TIOJ] CBOHCTBA
KOHKPETHOTO Kabess. DKCIepTHON OLeHKON JUHUM  SIBJISIETCS. €€ CKOPOCTHOM
MOTEHIMAaJl M €ro COOTBETCTBHE JUIMHE JIMHUHM HYXHOTO KadecTBa. lIpoBepka Ha
COOTBETCTBHUE JUIMHE MPOBOJIUTCS B npuiiokeHnn «ADSL macmopt» mpu macnopTu3anuu
WA AMAarHOCTHKH JIMHUU.
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BanaHc napbl LBal (3aTtyxaHue acummeTpum)

Ha3Ha4yeHue

DTOT PEKUM OLICHUBAET OallaHC Mapbl, 00CCIICYHBAIOIINI €€ MOMEX03alHICHHOCTb.
B pexume LBal «STone» 3anyck u3mepurenbHoro nukia kHonkoi [OK]. Bamanc maps
CUMTAETCsl yIOBJIETBOPUTENBHBIM, €CIM YpoBeHb paszbamanca Huxe — 40 nb. Ecimu srto
yCIIOBHE HE COOJII0JaeTcs, mapa CYMTAeTcsl pa30alaHCHPOBAHHOM, TpeOyeTcsl yCTpaHEHHE
OPUYUHBL: Pa30UTOCTh Maphl, IUIOXOH KOHTAaKT B My(drTe (OoMuYeckas acUMMETPHs),
MTOHKEHHOM COMPOTHBIIEHHE OJTHOTO M3 MPOBOOB. Jlokanu3anus pazdanaHca MOXET ObITh
IIpoBeJIcHa BeBIIeT-pe(pIeKTOMETPOM (CM. COOTBETCTBYIOIIUI Pa3/ael) WU MOCTOM.

Cxema noOK/II0O4YEeHUS

KpacHble NPoBOAa - K nape
obonovka

T =~ cpeaHsas ToYKa Bbixoaa (MepHbI NPoBOL,)

Mcnonb3osaTth crneumansHeiv kabenb n3 KoMmnnekra !

Bud 3kpaHa

- —PoxuM | Bal 11-01-2031_19-13-45.xls [ F
LBal -

e ka1
LBal

—— 3kpaHZ ——
BbIKN

COXpPaHHTE

scan
MTone

: 50 61 V121 182 243 304 364 15 486 Ty
co3aTL f kL) YPOBEHb MACKH opMaT —
wacky || 196 | OBl | stos

Kabenr He momxomut it mepenadn motoka SHDSL, T.k. He yIOBIETBOPSET Macke
ETSI.
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Bos3BpaTHble notepu RLoOSS

Ha3sHayeHue

PexumMm npeaHasHadycH Ijd HU3MCPCHHUA
HapyuICHUAMU COTIJIACOBAHUA B CHUCTEMEC, COCTO?IH_IGI\;I U3 Kabelss CBA3M U OKOHEYHOI'O

00opymoBaHUsI.

Cxema noOokIroYeHusi

BO3BPATHBIX IIOTCPD,

CBA3aHHBIX

C

oP

KpacHble NpoBoga - K nape

4YepHbIN NpoBOog - cBoBOAEH

Ha panbHem koHue 06sa3aTenbHO NOAKMHUNTD

COrnacyroLyo Harpysky !

Cobepure cxemy B COOTBETCTBMM C pucyHkoMm. Mcmosb3yiite pezuctop 100 Om

Ka4eCTBE COTJIACYIOIEH HArPy3KH.

Bud 3kpaHa

RLoss

e 2kpad 1l ——
RLoss

—— 3KpaH 2 ——
BLIKI

COXpPaHUTE

scan
MTone

[ —PEXNM —— —I RLoss_11-01-2031_19-12-15.xIs

6 124

182

243

304 364

425

e E

486 KTy,

— fikTw) —

_ VYPOBEHb

co3gath
Macky

62

-8

.

— thopMatr —

Mackn —
’T ANSI

SHDSL

Ha pamHOM mpuMepe BHIHO, YTO B OOJAacTH HHU3KHX 4YacTOT HaOIrOmaeTcs
HECOOTBETCTBUE M3MepeHHbIX 3HaueHni macke ANSI mis rexnonoruun SHDSL.
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NEXT

Ha3Ha4yeHue

Pexxum npenHazHadeH Ui U3MEpEeHus IEPEX0THOT0 3aTyXaHUs Ha OJIMKHEM KOHIIE.

Cxema noOK/II0O4YEeHUS

BrvsitoLlas napa
KpacHble NpoBoga - Kk nape

YepHbIW NpoBog - ceBoboaeH

Bud skpaHa

_PexuM NEXT 11-01-2031_19-10-25.xIs
NEXT wy

e ka1
NEXT

—— 3kpaHZ ——
BbIKN

COXpPaHHTE

sCcan | @000 Joveiannns
MTone :

121

co30aTb

Macky 61 | e ANSI | sHDSL

f kL) YPOBEHb —‘ MaCKH dopmar —

B pexxume NEXT «SToney 3amyck u3mMepuTensHoro 1ukia kaonkoi [OK].

I[J'DI I/IBMepeHI/Iﬁ Ha OTJIEILHOI YacToTe PEXHUM CKaHMPOBaHMs SCAN = BBIKII.
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FEXT

Ha3HayeHue
PG)KI/IM npeﬂHasHaqu JUIA I/I3MepeHI/I$I nepeon[Horo 3aTyxaH1/I;1 Ha JAaJIBHEM KOHIIC.

CxeMa noOK/Ir04YeHUs1

Pabota ¢ ynanenusim npudopom «I'AMMA DSLy»

YoaneHHbIn
OQ napa nogeepxeHHasda BINAHUIO reseparop
& Bbixq
BNMAOLaa napa o

S 0000 O

Rt & B ¢ DI RUlx A B € ™ O

3 KpacHble nposoja - K nape g @
= YepHbIi NpoBog - cBOBoaEH g
DDDDDDD# EIDEICIDEIDEQJ
Pabota ¢ ynanennsim npudopom «I'enepatop JAEJIBTA»
YnaneHHbIN
OQ‘ napa nogeepxxeHHaqa BrinMAHUIO reLeparop
>
)
BrMAOLLaNA napa )
00006
aRxlTx TR |:|
g KpacHble Nposoja - K nape =
g YepHbI NpoBog, - CBOBOLEH HE
o DDDDDD# REnm

I'enepaTop Ha najabHEM KOHIIE pabOTaeT B PeXUME IHUKIMYECKOTO IMepedopa JacToT
s casitust FEXT. Beixon npubopa Ha OIMKHEM KOHIIE HCTIONB3YETCs ISl CHHXPOHU3AINH
C YyHaJleHHBIM TeHepaTopoM. 3amyck cuHxpoHm3anuu KHomkod [OK]. Kak Tombko
ylaJeHHbI TeHepaTop HAYHET UKII mepedopa 4acToT, ¢ BbIX0a MpuOopa, MOAKIF0OUYEHHOTO
K 3TOH mape Ha OJFMKHEM KOHIIE, TOCTYIHT CHTHAT HAa NMPUEMHUK, W MPUESMHUK HAYHET
cuHXpoHHbIe n3Mepenus: FEXT Ha cocenneii mape.
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Buod 3kpaHa

Ha sTom npumepe BUIHO, UTO Kabenab XOpOIIUH, T.K. u3MepeHHble 3HaueHus FEXT ne

nepekpeiBatoT Macky ETSI ans texnonornn kanana E1.



Pabota ¢ mackamu

Ha3HayeHue

PaznuyHbie TEXHOJIOTUH CBS3HM MPEIBSIBISIOT pa3iMdHbIe TPeOOBaHHS K KAOCTLHOMY
xo3siicTBy. [l OBICTPOM OLIGHKH «TOZEH - HE TOJieH» B MPUOOpe peanu3oBaHa cHUCTEMa
MAacoK.

Hcnonb3oeaHue u colfaHue
Bximtouenune u OTKIIFOUCHHE MAacOK MPOU3BOAUTCS HakatrueMm KHonku F11 (B popmarax
HDSL, SHDSL u E1)

JIJIss peaKTUPOBAaHUS MAacOK MOXXHO HCITOJIB30BaTh OOBIYHBIA TEKCTOBBIM PEIAKTOP
(6110KHOT).

Bot mpumep ETSI macku miis uzmepenuss NEXT B popmare SHDSL.:
==ETSI SHDSL NEXT mask
==kHz dB

10 -65.00

18 -65.00

30 -65.00

56 -60.00

100 -60.00

150 -60.00

240 -60.00

300 -60.00

420 -60.00

Kak BumHo u3 mpumepa, gopmar ¢aiina macku odeHb npocT. OH MOXKET CoAepKaTh
KOMMEHTApHH, HAYMHAIOIIINECS C JBOMHOTO paBeHCTBa (==). Jlanee uayt cTpoku, Kaxaas u3
KOTOpPBIX COJEPKUT 4YacTOTy U COOTBETCTBYIOIIEH €l ypOBEeHb XapaKTepUCTHKH,
paznenéHHbIe MPOoOeIOM WU TaOyIIsIIueH.

Tak ’xe CyHecTByeT BO3MOXKHOCTh T€HEpAallMM MacoK IO YK€ MPOBEIEHHBIM
m3meperusM. s atoro cayxut kHonka F7 (“co3mate macky”). B mampHelmeM 3Ty Macky
MOXHO oTpenakTupoBarh Ha [IK u ucnosbp3oBaTh B KauecTBE 3TAJIOHA.
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Moaem

Ha3HayeHue

PexxumM npeaHasHayeH A MPOBEPKU CBS3HM CO CTAHLIMOHHBIM oOopynoBanuem ADSL
(DSLAM) u n3MepeHus XapaKTEpUCTHK KaHaja:

. CrnekTp myma

o Otrorrenue currain/mym (SNR)
. CkopocTh

. Craructuka ommuooK

[Mognep:kuBaemble mportokonsl ADSL, ADSL2, ADSL2+. (CxeMbl CIEKTPaabHOIO
pacripeneneHust B cootseTctBuu ¢ Annex A u Annex B)

CxemMa noOK/IF0YeHUs

Pabota ¢ Mogemom Ha cranuun (DSLAM).

4
S napa
s
5.2992 ¢
g @ KpacHbIe npoBoaa - K nape
e . CraHuus
= Scooos dp YepHbIN NpoBeg - cBoBoaEH DSLAM

Ha cranmum nwHMs pomkHa OBITH KpoccupoBaHa Ha mojgem — DSLAM. DSLAM
JIOJKEH OBITh BKITIOYEH.

Haxxumasi mociezioBaTeIbHO KHONKY [peXuM] ycTaHOBUTE 3HAa4YeHUEe = «Moaem». Ha
9KpaH Oy/eT BbIBEJICHA MOJICKA3Ka:

pexam_ [modem_2011-02-25_15-14-01.xls w| F

Mofem NOAKNKMKTE NPUEOP K NMHIK M HaxmuTe OK...

— 3KpaH1 —

CKOpPOCTh

— 3KpaH2 —
SNR

COXPEHWTB:..

— Boc. Moutic —
0.000

— Hue. MouTic —
0.000

— HOMep BuHa f (kM) BuTHI SNR = (opMar ——
127 547 6875 0 0 ADSL

[MoaxmouynTe TpUOOp K JTMHUU Yepe3 pazbeM «modemy u Haxmure kHonky [OK] s
YCTaHOBJICHHS CBSI3HM M IPOBEPKHU KaHAJIA.
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[Mocne naxarusi [OK] Ha skpaHe OyaeT BBIBOIUTHCS COOOILEHHS O XOJE MPOLEIYPHI
YCTaHOBJICHUS CBSI3U M TECTHPOBAHHE KaHAJA:

° Bxrouenue Moaema.

° HWnannuanusanms.

° 3amyck mporecca u3MepeHus.

° Omnpenenenue crangapra ADSL.
° [Tonyuyenne qaHHBIX O CKOPOCTH.
° [Tonydyenue nanubix o SNR.

° [TonyyeHnue gaHHBIX O IIyME.

[locne ycmemHoro 3aBepuieHHs pabOThl BCeX MPOIEAYpP MOKHO MPOCMOTPETH
pe3yJIbTaThl U3MEPEHUM.
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[TpubGop MokKeT HE YBUIETh CTAHIIMOHHBIN MOJIEM 110 HECKOJIILKUM MPUIHHAM:
e DSLAM BBIKIIIOYEH UK HE KPOCCUPOBAH HA UCCIEAYEMYIO JINHUIO.
o JluHus CIWIIKOM IUIOXash M CIEAYeT HCCIENO0BaTh €€ JPYTHUMH TMPUIOKCHHUSIMH
npudopa.
e DSLAM HacTpoeH Ha JIpyroe pacrpeaeieHIe 4acToT.
[Tpu omrOKe ycTaHOBICHHS CBS3H MOSIBUTCSI COOOIIICHUE

- —POXMM | modem_2009-04-14_07-58-02.s I F |
MOASM " lannex B: nonck DSLAM... 4130

——— skpaH1 ——
CKOPOCTh

——— JKpaHZ —
SNR

COXPEHNTB:..

— Boc. Mbutic —
0.000

— Huc. Moutic —
0.000

— HOMep BMHa f ikl OUTLI SNR opMaT —
127 | 5476875 0 0 ADSL
Ecimn 6y,£[eT cnemano 30 HEYIAYHbIX IONBITOK YCTAaHOBJIEHUS CBSI3H, MOSIBUTCA

CO00IIIeHHE:

- PeXWM | modem_2009-04-14_07-58-02.xIs !IE'

MogeM
A noaknoynTe NpMBop K NMHMKM U HaxmmTe OK...

—— akpaH1 —
CKOPOCTh

~— 3KpaH2 —
SNR & Annex B DSLAM not found

COXpAHATB:..

— goc. Méutic —
0.000

— Huc. Moutle
0.000

— HOMep BMHa f kL) OHTbI SNR opMaT —
| 127 | 547.6875 0 0 ADSL

[lepexiounTh CXeMy CHEKTpalibHOTO pacnpenenenus (Annex A uinu Annex B) MoxxHO
yepes npuiiokenne Hacrtpoiiku — myHKT «CBOMCTBa IPUIIOKEHUI.
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Buod 3kpaHa pe3ysibmamose

DKpaH IpOCMOTpa pe3yIbTaTOB MOJHOCTHIO aHAJIOTHYEH IKpPaHaM B JPYTHX PEKUMaXx:

Annex A

[ —PE¥MM I modem_2009-04-14_08-01-38.xls
MOoaeM

——— 3KkpaH1 ——
CKOpOCTb

~—— 9KpaH2 —
SNR

443 512 b

COXPaHHTE...

— Boc. MouTic —
1.035

— HAc. Mbutie

23.298 : X X L SR R R EE 5126HH
— HoMep BbuHa —— fiklW) OMTLI SNR opMar —
| 255 | 1099.6875 14 50 ADSL2+

Annex B
L= 1 —
MOOEM

——— 9kpaH1 —
CKOpPOCTh

—— 3KpaH2 ——
SNR

COXPaHHTE...

— Boc. Moutic “60 : :
0509 .................... ............... ..............

— Huc. Mbutic — fen

e o i

2303 U 54 ............ 123 ............ 1 2 ............ 255 ............ 320 ............ 334 ............ 443 ......... 5125HH
— HoMep buHa | f kW) OMTLI SNR opMaT ——
190 | 819.3750 | 6 | 47 ADSL2+

Kak m B gpyrux pexumax rpadudecKuid dKpaH pa3OoMT Ha JBe yacTu. Haxumas
KkHOMKK [dkpaH 1] w [3kpaH 2] MOXKHO H3MEHSTH THI BBIBOIUMON HWH(pOpMANUU W
aHaM3upoBaTh IyMbl, SNR, MOOMHOBYIO CKOPOCTH M MPOCMATPUBATH OTUYET MO CTATHCTUKE
KaHama.

B cooTBeTcTByIOIIMX MOMSIX TMOKAa3bIBAIOTCS MHTErpajbHble 3HAUYEHUS CKOPOCTEH
Bocxozsero (0T mpubopa K CTAaHIINHN) U HUCXOASIIEro (OT CTAaHIIMH K MPUOOPY) MOTOKOB.
OTU CKOPOCTH YUYUTHIBAIOT OTPAHUYEHUS YCTAaHOBJIEHHBIE TPOBAWIEPOM Ha CTAHIUU.

[Tepemeriast Kypcop MOKHO U3MEPSTH MAPaMETPHI 10 OTACILHBIM OUHAM.
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B ormianuum ot Apyrux pexuMoB 371eCh Helb3s BHIOpATh CTaHIAPT KHOMKOM [(opmar],
T.K. CTaHAapT BBIOMpAETCSd aBTOMATHUYECKH INPH YCTAHOBJICHWM CBSI3U B COOTBETCTBUU C
TUIIOM HCIIOJIB3YEMOT0 CTAaHIIHOHHOTO 000PYJ0OBAaHUS M €r0 HACTPOCK.

[Tpubop MOXeT Moka3zaTh CTATHCTUKY MapaMeTpoB kaHana cBssu ¢ DSLAM. s
3TOr0 HEOOXOUMO BBIOPATh «IKPAH» - «OTUETH.
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pexuM [ modem_2012-03-19_17-18.04.xls Dl
Mopem adsl: ADSL driver and PHY status ~
~ owpanl Status: ShowtimeRetrain Reason: 0
Channel: INTR, Upstream rate = 1076 Kbps, Downstream rate = 23806 Kbps
oTveT Link Power State: LO
Mode: ADSL2+
~ 3KpaH2 | Channel: Interleave
BhIKN Trellis: U:ON /Ix:ON
Line Status: No Defect
Training Status: Showtime
COXPaHHTb... Down up
SNR (dB): 6.8 7.0
= Eoc. MBuTlc | Attn{dB): 2.0 04
Pwr(dBm): 7.0 0.6
1.076 Max(Kbps): 25576 1192
e MGwie | Rate (Kbps): 23806 1076
G.dmt framing
23.806 K: 241(0) 29 ;l
— Homep BuHa ——— f{kly) —— — SopMar ——
1 4.3125 ADSL2+




CoxpaHeHue pe3ynbmamos

PesynpTaThl W3MepeHHs MOXXKHO COXPAHHUTh B TAaMATH NPUOOpa HaKaB KHOIKY
[coxpanuts]. B pesynbrare Oymer co3maH ¢aill ¢ UIMEHEM [OKa3aHHBIM B BEPXHEM IIOJIC
skpaHa. B mnpuBemsenHom mnpumepe: modem_30-04-2008_13-38-31.xIs. Mms Brirouaer
Ha3BaHUE MPUJIOKEHMs, AaTy U BpeMs cosnaHus. Ilocie nepeHoca ¢ailna B nepcoHanbHbIN
KOMITBIOTEpP OH MOJKET OBITh OTKPHIT porpammoii Microsoft Excel.

YacTtp Takoro (aiina mokasaHa HUXE:

JlaTa co3maHus: 12-01-2010 12-29-39
®dopmar: ADSL2+
Bocxopsmas ckopocts
(Mowrt/c): 1,046
Hucxonsmas ckopocTts
(Mowurt/c): 22,803
O1leHKa JIUHNH: Jluans <5+>
CkopocTtb
Hlym SNR no OuHaAM
Homep Ouna Yacrora (k') (nbm/T') (nb) (0ouT)

36 155,25 -118 35,9 9

37 159,5625 -117 38,1 10

38 163,875 -116 40,2 11

39 168,1875 -116 41,6 11

40 172,5 -116 42,8 11

41 176,8125 -116 44 12

42 181,125 -117 45 12

43 185,4375 -116 46,2 12

44 189,75 -116 47,2 13

45 194,0625 -115 48,3 13

46 198,375 -115 48,9 13

47 202,6875 -115 49,9 14

48 207 -116 50,6 14

49 211,3125 -116 51 14

50 215,625 -116 51,1 14

51 219,9375 -115 51,9 14

52 224,25 -116 52,3 14

53 228,5625 -116 52,5 14

54 232,875 -115 53,1 15

55 237,1875 -116 53,1 15

JIONOJTHUTENBHO B OTYETE BBICTABISIETCS OLIEHKA KaHAy CBA3M IO MATHOAIBHOU
IKase.
B npuBeneHHOM nprUMepe NMOCTaBJIEHA OLIEHKa 5+.
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ITACIIOPT ADSL

OTO NPUIIOKEHUE CIYXKUT U1 MAaclOpTU3aLMM M AKCHEPTHON AUArHOCTUKM JIMHUU
ADSL. 3pech cHHUMalTCS OCHOBHBIE XapaKTEPUCTHKU JIMHUM U IPOBEPAIOTCS Ha
COOTBETCTBUE HOpMaM M JUIMHE Kabens. M3mepeHus: mpoBoasTcss Ha a0OHEHTCKOW CTOpPOHE.
JlaHHbBIE TIPOTOKOJIUPYIOTCS M MOT'YT OBITh pacrie4aTaHbl B BUJI€ OTYETHOIO JJOKYMEHTA.

MpoTokon
tain npotokona: pair_0_12-01-2031_17-23-12.xls
TN Temnepawpalnnnﬂa, M
MapaMeTpel kabens TNno.4 +20 1000
CKOpOCTHOW NOTEHUMAN (KEMT/CEK) - - -
Curnan Lym, zaTyxaHune, Hopma (aE) - - -12.9

ConpoTueneue usonauun (MOm) - i
EmkocTtk (HD), acCMMMETPMA, ANKMHA 4 4 J
R wneida (Om), acUMMETpUA, ANUHA - - -

YTo4HMTE NapameTphl kabens
OTKPbITE

NPOTOKON

COXpPaHUTb

npoTokon ——

— THN Kaﬁem——uomep napbl—— TEMNER ANWHa

:;::::;; | Tono4 o [ +20 [ 1000

W3mepeHuss mpoBOAATCS MO NPUHLMITY 3allOJIHEHUs IpoTokosa. VMs mporokona
npulop JaeT aBTOMAaTHYECKH IO HOMepYy Hapbl M Jgare. MOXHO 3amucaTh HPOTOKOJ,
IPOYNTATh 3alUCaHHbIM MPOTOKOJ, OOHYIUTH €ro B Ciydyae HEHYKHOCTH. MOXXHO
IpoInycKaTb HEHYXHble CTpoku. Bpioop ctpokn kHomkamu A V. Ilpu cMeHe cTpoku
MEHSIFOTCS U 3aT0JIOBKM HaJ| TaOIUIECH.

3anuch MPOTOKOJA HAYMHAETCS C MEPBOM CTPOKH 3aHECEHHEM [aHHBIX O Kalelne.
JlaHHble BHOCSTCA B HWKHUX OoKHax skpaHa. Tum (TIII 0.4 umu TIIIT 0.5) mensercs npu
Ha)KaTUM KHOIKM I10J] OKHOM THIa Ka0els, a BBOJ HOMepa Maphl, TEMIEPATypbl U JJIUHBI
1ocja€e HaXaTus KHONKUM IO COOTBETCTBYIOIIMM OKHOM — C IM(POBOro myibTa.
TemnepaTypa no4BbI Hy>KHa U1l IPOBEPKU KauecTBa Ijeida.

MN3mepeHne CKOpOCTHOro noteHumana

B sTOM peskrmMe mpubop MpUHUMAET CUTHAN OT TeHepaTopa Ha JallbHEM KOHIIE KaOes.
OT10 MOXeT ObITh TeHeparop Jenbra wiam naroboii npudop (I'amma DSL mmm Jlensra DSL),
paboraromuii B pexume TeHeparopa. I[Ipumbop pacmosznaer reHepaTtop, THI CUTHAJIA, U
ABTOMATHUYECKH CUHXPOHU3UPYETCS C HUM.

Breibepute  cpoky mporokona  «CkopocTHOM — moreHuumam». Jns  3amycka
cuHxponuzaimn Haxmure KHomky [OK]. IlpubGop kner Havama muKia, 3aTeM MOCIE
CHHXPOHH3AIMHA HAYWHAET TPOBOJUTH U3MepeHUs. YaCTOTHBIE XapaKTEPUCTUKU BBIBOMSTCS
Ha HKpaH IOCJIe 3aBepIICHUs] U3MEPHUTEIBHOIO LUKJIa. Bce XapakTepUCTUKH TpeX MepBbIX
U3MEPUTENBHBIX CTPOK: CKOPOCTHOM TIOTEHIMANl, CUTHAI/IIyM, IOyM — CHUMAIOTCS
OJTHOBPEMEHHO, BBIOOp CTPOKHM TIO3BOJIAET OoJjiee JETalbHO MPOCMOTPETh MOJIY4YEeHHBIE
pe3yabTaThl. CKOPOCTHOM MOTEHIMAN HHUCXOZAIIero moroka downStream (K aOOHEHTY)
nosrydeH st Texnonorun ADSL2+.
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PacyemHasi ckopocmb ADSL 2+

PacueTHast cKOpocTh — 3TO Ta CKOPOCTb, KOTOpPasi MOXKET ObITh JOCTUTHYTa Ha JIMHUU
OTIpeJIeICHHON JJTMHBI, OTBevaroleil kKabeabHbIM HOpMaM. [loHsTHE pacdyeTHOH CKOpOCTH
JUIA BBIIEJICHHOM JIMHUM O3HA4aeT, YTO HM3MEPUTEIb HMEET KPHUTEPHH, IO KOTOPOMY
OLIEHUBAET KA4eCTBO JIMHUM. Eciau M3MepeHHBI CKOPOCTHOW MOTEHIMAN JIMHUU OJIM30K K
pacyeTHOMY, 3TO YAOBJIETBOPUTENILHBIA pe3yabTaT BbBIOOpPA BBIAEICHHOM JMHUU Ul
IIPEIOCTABIICHUS €€ MpoBauaepy. B ciaydyae 3aHM)KEHUSA CKOPOCTU B JIMHHMHU I10 CPABHEHUIO C
pacyeTHOM y HM3MEpHUTENs IOSABIAETCS BO3MOXKHOCTH aHAJINW3a IPUYMH, NPUBOASIIUX K
IIOTEPE CKOPOCTH.

CTaHI[aprI pas3jindaroT TCXHOJIOTHH, TPUBCACHHLIC B TalIL.:

TexnoJiorus IMpenensnas bur s MakcumajabHas Ton
4acToTa M HOMep KaHaJle CKOPOCTb, MOSIBJIEHUS
KaHaJja (0nHa) Mobur/c
ADSL 1100kl | 256 6 9 1999
ADSL?2 1100 xI'm | 256 15 12 2002
ADSL 2+ 2200 xI'm | 512 15 24 2003

B Hacrosiee Bpemsi peiHOK  a0oHEeHTCKUX ADSL-MOIEMOB MTPaKTUYECKH ITOJTHOCTHIO
3aHAT YCTpolcTBamu, mnojiep:xuBaromumu mnpotokon ADSL2+. EcrecTBeHHO, MOzaEMbI
ADSL2+ coBmectmMbl u C Oojee paHHUMH cTaHmapramu. TexHonorms ADSL2+
peanu3yercss Ha KabensX ¢ MajbIM 3aTyXaHUEM C JUIMHOM, Kak mpaBuio, 10 2 kM. Ha
kabemsix OombIineld AuHBI TPoToKoa ADSL2+ 1o yMOT4aHHIO peRayHUpyeTCsl K MPOTOKOITY
ADSL2, rne kaHabl BBICOKOW 4acTOTBI YK€ HE UCIIONIb3YHOTCSL.

C yderoM OrpaHUYHMTEIBHBIX Macok mis PSD curHama mepemardmka, 3aJaHHBIX
CTaHJapTaMHM, TOJIy4yeHbl 3HAYCHUs pacueTHOU ckopocTH Juist TexHonorun ADSL2 kabeneit
TIIIT 0,4 u TIIIT 0,5 ¢ ypoBaem myma -110 nbm/I'. Pe3ynbraThl pacuera /Uit TEXHOJIOTHU
ADSL2+ npuBenennsie B Tabn. (Boeimenenst sueiiku, rae ADSL2+  mpeBpamaercs B
ADSL2.):

Jauna kadenas TIIII 0,4 TIIII 0,5
1000 m 18 700 22 450
1500 m 11 400 16 600
2000 m 5 600 10 600
2500 m 2900 6 250
3000 m 1400 3900
3500 m 600 2 400
4000 m 200 1500

B mpunoxennu «Ilacmopr ADSL» ckopocTs miis kabenst mocie BBOAA JJIMHBI
pacCUMTHIBACTCS ABTOMATHYECKM W CPAaBHHBACTCS C  HM3MEPEHHBIM  CKOPOCTHBIM
MOTEHIIMAJIOM JTUHUH. B ciydae 3aHMKEHHUS CKOPOCTHOTO MOTEHIIMAJa MPOBOIUTCS aHAIIN3
MIPUYHH TIOTEPh CKOPOCTH.

Kak npaBUIIbHO YUTaTb pe3ynbTaThbl

3aKIr04YeHNE 110 KAUYECTBY JIMHUU MOKHO CAENAaTh Cpa3y I0CJIE OKOHYaHUsI U3MEPEHUN
mo crpoke «CKOPOCTHOW MOTEHITMaM». B mepBoil suelike cTpoku (3arofioBoKk «ADSL2+y)
BBIBEICH U3MEPEHHBIN CKOPOCTHOM NMOTEHLMAN JUHUHU. B TpeThell (3arojoBoK «pacyer») —
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JAHO PACYETHOE 3HAYCHHE CKOPOCTHOTO MOTEHIMAaNa JUIsl JaHHOW uMHBI kabens. Ecnm
MOJIYYCHHBIM PE3yJbTaT M pacdeT ONM3KUA APYr K Jpyry (CHHKEHHE CKOPOCTH He Oosee
20%), 3TO cuMTaeTCAd XOPOUIMM pe3yJbTaToM. B 3TOM ciydyae MOXKHO HE MPOBOJAUTH MOUCK
JOpYTUX Hap Ui BbIACIEHHOM JTMHUH.

Jonyckaercst cpa3y COXpaHUTh MPOTOKOJI U HE MPOBOJAUTD NATIbHENIIINX U3MEPEHU M.

[Tpumeuanue: Jlnsg mONHON nacmopTU3alMM JIMHUUM PEKOMEHIYETCs MPOBECTU
MOCTOBBIC HM3MCPCHUSA COIIPOTHUBIICHUA HW30JISIUHU, Iﬂﬂeﬁ¢a, H CMKOCTH: OHH MOTYT
MOHAI0O0UTHCS AJI1 CPABHEHUSI B CITy4ae HEUCIIPABHOCTH.

tain npotokona: pair_0_12-01-2031_17-23-12.xls

ADSL2+ AHTHMWYM | pacyér
MapaMeTpul kabens TNNO.4 +20 1000
CKOpPOCTHOW NOTEHUMAN (KEMT/CEK) 15028 15944

Curnan LUy, 3aTyxaHne, Hopia (aB) 81 -13.9 -12.9
ConpoTUBNEHKME uaonauumn (MOm) - - -
EmkocTh (HD), acUMMETPHA, ANWHA - - -
R wnena (Om MMETPHA, ANHH

OTKpbITE 2 i
npoTokon :

COXpPaHUTb
NPOTOKON

0 64 128 192 256 320 384 M5 512 Bun
T —— Homep BMHa— | vactota kly out algumym—
MpOTOKON | 261 1125.5625 2 [ Bown
Cayuaii Xxopouiero coBnajieHus
Ha TUCTOIpaMMCE II0Ka3aHa CKOPOCTb, pacCHpCACIICHHAsA I10 KaHallaM; (1)OHOM JaHa
pacdueTHad CKOPOCTh. B oknax — 3a HOMEpPOM KaHalla (6I/IHa) u COOTBGTCTBYIOIHGP'I cMy

4acTOTOM — yKa3zaHa CKOpOCTh B KaHaie (6ut). [IpocMoTpeTs pe3ynbTar M3MEpeHHil Io
KaHasiaM (OMHaM) MOXKHO IepeMelias Kypcop BIIPaBO U BJIEBO KHONKAMU HaBUTAI[MH.
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3anmxenne ckopoctu. Hibke npuBeeH mnpuMep € 3aHMKEHHUEM CKOPOCTHOTO
MOTEHIIUAJa JIMHUY.

®ain npotokona: pair_0_12-01-2031_17-23-12.xls _
ADSL2+ aHTULIYM | pac4éT
MapamMeTpel kabens Tnno.4 +20 1000
CKOpOCTHOW NoTeHunan (KeuTicek) 6808 15944
Curnan Lym, 23aTyxaHue, HopMa (AB) ]| -22 -12.9

Conpotuenenue uzonauun (MOm) - -
EMKoCTE (HO), acCMMMETPHA, ANMHA - - -

oTKprTb D e . ............... . ............... . ...............
NpoToKoON

COXpPaHWTb
npoToKon

64 128 445 512 Bun

OYMCTHTE —— HoMEep BUHa | vacToTa Ky out AHTMILYM
npotoxon | | 261 | 11255625 || 2 [ Bbikn

B npuBenennom npumepe 3Hauenune 6808 kOUT/c — ropasmgo Huxe pacyeTHoro 15944
kout/c. Ha rpaduke cxopocTd, pacrpeneneHHoW Mo OuHaMm (KaHajaM), BUAHO, B KaKOM
9acTOTHOW 00JacTH CKOPOCTh «3aBajJieHa» — Iepenada oOpeiBaeTcss Ha 261 Owume.
XapakTepucTUKa pacyeTHOM CKOPOCTH, JAaHHAs B BUAE (POHOBOM MAacCKu, HMCIIOJIB3YeT BCE
o6unbl 10 512-ro. HeobxonuMo yCTaHOBUTh NPUYMHY 3aHUKEHHUS CKOPOCTU. DTO MOTYT
OBITh WM BBICOKOYACTOTHBIE TOMEXH, WIIM CIIUIIKOM BBICOKOE 3aTyXaHHE CUTHAJIA.
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IIpoBepka Ha myM. UToObl IPOBEPUTH JIMHUIO MO ITOMEXaM, HEOOXOIMMO KHOTIKON

M0/ OKHOM «aHTHIITYM» BKIIFOUHTH PEKUM MOAABICHUS IIryMa 70 ypoBHs -110abm/T 1.

®ain npotokona: pair_0_12-01-2031_17-23-12.xls

ConpoTuenexne nzonauumn (MOwm) -

ADSL2+ AHTHWYM | pacHér
MapameTpel kabens TNN 0.4 +20 1000
CKOpOCTHOW NOTEHUMAN (KOMTICEK) 6808 7028 15944
CurHan LUy, 2aTyxaHne, Hopma (aB) H W22

-12.9

EmkocTb (HD), acCMMMETPHSA, ANNHA - - -
R wneidra (OM), acMMMETPIA, AnuHa

15 B

OTKPbITE 12
UL R . 00 o R SR

3
COXpaHUTE | R
npoToKon 6

3

0 64 12% 45 512 Finm
OYMCTHTE —— HOMEp BWHa — | vacToTa kly out AHTHLIYM
npotoxon | | 262 | 1129.8750 2 [ -110aBMITy

B crtpoke Tabnuupbl BO BTOpPOW siUEHKE IOJ 3aroJIOBKOM «AHTHUILYM» IOSBHUTCS
3HaYeHHE CKOPOCTHOTO IMOTEHLHMala B pPEeKUME LIymMorojaBieHus. Ecnu B nuHMM Obuin
IIOMEXH, TO IOCJIE UX MOAABIIEHUSI CKOPOCTh JOJDKHA Bo3pacTu. M HaoGopoT, eciu nomex B
JUHUU HET, LIyMOIIOJABIE€HUE HHWYEro HE JAaCT U CKOPOCTHOW IOTEHLHANl B DPEXKHUME
«@HTUIIYM» Oyner  OnM30K K M3MEpeHHOMY. Mbl BHIUM, 4YTO LIYMOIOJABJICHHE
[IPAaKTUYECKU HE IMOBJIMAIO Ha pe3ylbTaT: CKOPOCTHOM IOTEHLMANl CYLIECTBEHHO He
U3MEHUJICS. 3HAYUT, IIyMbl B JIMHUW HE TMPEBBIMIAIOT JOMYCTUMBIH YPOBEHb M CKOPOCTb
3aHMKEHA He M3-3a MIOMEX, a U3-3a HEJOMyCTUMO BBICOKOTO 3aTyXaHHs. DTo OyneT BUAHO Ha
CIIEYIOIEM PUCYHKE.

[IpoBepka no 3atyxanuto. [lepeiinure B CTpOKY «CUTHAJ/IIYM, 3aTyXaHHe, JUIMHAY.

®ain npotokona: pair_0_12-01-2031_17-23-12.xls

COI'IPOTI"IBHEHHE .

2onayuumn (MOwm)

EmkocTb (HD), acCMMMETPHSA, ANNHA

|SNR |A(300kTy) [Hopma
MapameTpel kabens TNN 0.4 +20 1000
CKOpOCTHOW NOTEHUMAN (KOMTICEK) 6808 7028 15944
Curnan LUy, 2atyxaHue, Hopma (AB) 3 -22 -12.9

R wneida (Om), acUMMETpUA, ANUHA - - -
-30 g6MTy f :
oTKprTb e

npotokon | RECEL e
COXPaHWUTL | B e
npoToKon

P

-130 64 128 192 256 320 384 M5 512 Bun
T —IHome;)oﬁuua——Iq;;:o;;;(r)u Icuruanﬁgﬁwru—TmyMﬁE:ﬁru
NPOTOKON : Z Z

B mnepBoit sueiike cTpoku (3arooBok «SNR») BBIBEICHO HMHTETPUPOBAHHOE
OTHOILICHHE CHUTHAJ/IIyM (KOTOpOE HEOOCTAaTOYHO H3-3a ciaboro curhama). Bo Bropoit
suerike «A (300 xI['m)» mokazaHo 3atyxanue curHama Ha vactore 300 xI'm: -22 nb. B
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TpeThel suelKe (3arojlOBOK «HOpPMa») yKa3aHO HOPMATUBHOE 3HAYCHHME 3aTyXaHWs MJis
naHHOM JyMHBI Kabens -12,9 nb. [ToHATHO, 4YTO U3MEpEeHHOE 3aTyXaHWE B JUHUU aHOMAJIbHO
BBICOKOE.

Huxe Ha rpaduke BbIBEeH CHTHaj INepeaTudKa, KOTOPbIM MpU H3MEPEHHOM
3aTyxaHuu OyaeT Ha a0OHEHTCKOW CTOpOHE, U ImyM B JuHUU. [llym B IMHUU B 1I€JIOM HE
npesbIaeT yposeHb -110 nbm/I'1i, 9To cormacyercs ¢ pe3ynbTaTaMu mrymornojasieHus. Ha
rpaduke BUJHO aHOMAJIbHO BBICOKOE 3aTyXaHWE CHTHaia (MUHUMAlbHAs PasHHUIA MEXKIY
CUTHAJIOM U IITyMOM 1 niepenadn nadopmanuu 20 nb).

JlanpHEWIINI BO3MOKHBIA TMOPSAIOK JIEUCTBUA HM3MEPUTENA B 3TOM CIIydae OIMCaH
HUXE.

Ilomexu u 3aryxanme. Bo3MokeH ciy4ail, Korja CKOPOCTHOM IIOTEHIIMAl HE
COOTBETCTBYET pacUeTHOMY OJHOBPEMEHHO M H3-3a 3aTyXaHHs, M H3-3a IoMeX. B arom
cllydae TOKa3aHUE CKOPOCTHU B SYCHKE «aHTHILYM» OYyAeT MEXy MOKa3aHUSIMH B MIEPBOM U
TpeTbel. IloTepn CKOPOCTH Ha OMEXHM — 3TO Pa3sHOCTh MEXKIY IEPBOM M BTOPOM SYEUKOM,
OCTaJIbHOE — IOTEPH B JIMHUH.

Yro penartb npu 3aHNXXeHUN CKOPOCTHOro noTeHunana

B sTOoM ciydae pekoMeHIyeTcsi MpPOJIOJDKHTH IMPOTOKONI W IMPOBECTH H3MEPCHUs
COIMPOTUBJICHHUA U30JIAAINH, CMKOCTH, IHJIGfI(I)a U aCUMMCTPHUH. Eciu onn ne COOTBCTCTBYIOT
HOpMeE, IPUOOP BBIICIUT COOTBETCTBYIOLIYIO STYCHKY KPACHBIM I[BETOM.

[Tocne BbIOOpPa COOTBETCTBYIOILIEH CTPOKH HEOOXOIMMO COOpaTh MPEATIOKECHHYIO
cxemy (nosiBisiercst o Tabauieii) u Haxath [OK]. TlepeMepuTh — MOBTOPHOE HaXKaTHE.

W3mepenust mpoBOAATCS C MOCTOBBIX Pa3bheMOB.

ConpomuesieHue usoasauuu

Ecnmu wm3onsauus He coorBercTByeT HopMmam st TOIL, HeoOxoaumo mpoBecTH
PEMOHTHBIE Pa0OTHl. YTEUKH U COOOLIEHUS] MOTYT IIPUBOJIUTH KaK K [MOMEXaM B JIMHHMH, TaK
U K JIONIOJIHUTEJILHOMY 3aTyXaHHUIO CUTHAJIA.

drrekmpu4vyeckass eMKOCMmhb

EMKOCTBh maphl JOKHA COOTBETCTBOBATH HOPMATHBaM Il JAHHOTO THIA KaOens u
ero nanuHbl. Ecnu anuHa kabensi, paccuMTaHHas MO €MKOCTH Maphl, OTIUYAETCS OT
yKa3aHHOHM B mapameTrpax Oojee yem Ha 10%, HeoOXOAMMO HCKaTh MPUYUHY. BO3MOXKHBIE
MPUYMHBL:  pa3doutocTh map, mnapamwiensHele KPT Ha pacnpengenurenbHOM —Kaberne,
KOHJICHCATOPbl Ha TeleOHHBIX pO3eTKax. Bce 3TO NPHUBOAUT K TIOMEXaM B JIMHUH W
ocnabJIeHUI0 CUTHANA.

EmkocmHasi acumMMmempusi
Ecmm me cootBercTByeT HOpMam 1iiist ThOII, Bo3mMoskHa pa3OUTOCTH Tap.

ConpomuesieHue weuga

Conpotusienue muielda J0KHO COOTBETCTBOBAaTh HOpMaTuBaM. Eciu 1yimHa kabens,
paccuntanHas no R, oTnuuaercs oT yKa3aHHOM B mapamerpax Oosee yem Ha 10%,
HE00X0AMMO UCKaTh NPUYMHY. BO3MOXKHbBIE TPUYMHBI: BCTAaBKU, HEKaYeCTBEHHbIE MY(PTHI U
COEIMHEHMS, OKHCIIEHHE KOHTAaKTOB Ha OKOHeuHbIX ycrpoictBax (PLI, KPT, ...),
HENPABWIBHO OIpeieeHa JUIMHA TUHUU. CIeICTBUE: TIOMEXU U 3aTyXaHHeE.

Acummempus wineticha

Ecnu He cootBetcTtBYyeT HOpMaM it T(OIL, To BeposiTHbIE IPUYMHBI U CIIEACTBUS T€
XKe, 9TO W JIIA nuieida.
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YcmpaHeHue HeucnpagHocmu

Ilouck m ycTpaHeHHE INPUYUH HEHUCIPABHOCTU JIMHUM PEKOMEHIYETCs INPOBOIMUTH
IIOCJICZIOBATEIEHO TI0 y4YacTKaM, OTCEKas HEHUCIPAaBHBIE 110 TIAJCHHUI0 CKOPOCTHOT'O
NOTEHIMAaJa HWXKE pacdyeTHoro. Yacto mpobiemMy MOTYT CO3/1aBaTh JIEMEHTHI 3aIIUTHI U
HEKayeCTBCHHBIE COeIMHEHUsI Ha Kpocce. Kakmas aOOHEHTCKas JIMHHUS UMEET psiji CBOUX
0COOEHHOCTEH, 3aKIIIOYAIOIIMNXCA, MOMHUMO BCEro, B NPOKIAIKe Kabens, B crenupuke
HNPOXOXJIEHHS pacrpeneneHus (OJM30CTh CHIIOBBIX KaOenell W yCTaHOBOK, HallM4uue
IMMOCTOAHHBIX U IIEPUOANYCCKUX BHCIIHUX ITOMCX U T.I[.).

ITocae OoNpCACIICHNUA HCUCIIPABHOI'O Y4aCTKa IMPOBOJAT HA HEM ACTAJIBHBIC U3MEPCHU !

1. Pe3ynbTaThl MIAHOBBIX U3MEPEHUN HE COOTBETCTBYIOT HOPMaM.

YcTpaHeHue JaHHOM  HEWUCIPABHOCTH JIMHMM  3aKJIKOYAeTCsl B IPOBEICHHUU
CTaH/IAPTHOT'O PEMOHTa Kabesl, yIOpsIOYCHHH MOHTa)Xa B paclpeAciUTeIbHBIX MKadax,
YUCTKE IJIMHTOB U T.J.

2. 3aTyxaHHMe CUTHAJIa B JIMHUU BHIIIIE HOPMBI.

ECJII/I 3aTyxaHI/Ie HEC YKJIa[[I)IBaeTCSI B HOpMI)I, HpOBOI[?[T IIOUCK HGHCHpaBHOCTI/I. B
npunoxkenun «M3mepenust xDSLy» mpoBoAsST KOHTPOJb BO3BPATHBIX MOTEph. Bo3BpaTHbIE
NOTEpU HE JOJDKHBI IMpeBbIIaTh ypoBeHb -16 nb. Eciaum ypoBeHb 3aTyxaHHs BbILIE
JOMYCTUMOIO, 3TO O03HA4aeT BBICOKYIO HEOJAHOPOAHOCTh ImHUU. Ha pednexkTomerpe
JIOJDKHBI OBITH BUJIHBI y4acTKH HeomgHopoaHocTh. C aOOHEHTCKOM CTOPOHBI U C Kpocca
POCMATPUBAIOT JTUHUIO PePIESKTOMETPOM JIJIs1 OOHAPYKEHUS HEOTHOPOAHOCTH JIMHUU.

3. ITomexu.

B mpunoxenun «M3mepenuss xDSL» B pexume «CrexkTtp» HpoOBOASIT KOHTPOJb
noMex. Ecnum B cmekTpe mnomMex HaOMIOAAIOTCS BBIPAKEHHBIE INHKH, TO HEOOXOJIUMO
onpeaenuTs ux ucrounuk. (Hampumep, nomexa Ha yactote okosio 64 xI'11 o3HavaeT padboTy
anmnapatrypsl ABY). Jl51s1 olileHKH BCIJIECKOB ITOMEX MPOBOAST CYTOYHBI MOHUTOPHUHT .

Jlo moucka MCTOYHUKA MOMEX HEOOXOIUMO yOeAMThCs B 3alllMIIEHHOCTH mapsl. s
STOTO TPOBOJAT M3MEpeHHe OaslaHCUpOBKH mapbl. [lapa momkHa OBITH MOJKIIOUEHA K
anmnaparype WM Harpy)xeHa (BBIKJIIIOYEHHBIM TreHepatop JlenmbTa WM Harpy3o4Hoe
conporusiienne 100 Owm). B cnyuae pazbanaHcupoBKM mapbl (YpOBEHb YacTOTHOM
xapaktepucTuku Bbime —40 1b), HpoBOIAT JOKaIM3alMI0O pa30aJaHCUPOBKU Maphbl
peduiekTroMeTpoM (CM. COOTBETCTBYIOMIMH pasaen B DSP pediekTomerpe).
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MOHHUTOPHHI xDSL

[IpuiioxxeHne 1MO3BOJIAET IPOBOAMTH JOJTOBPEMEHHBIH KOHTPOJIb (MOHMTOPHHI)
JUHUU CBSA3M C LEJBIO ONPEIENCHHs] MCTOYHUKOB HEPETYJSPHBIX IIYMOB U YMEHbIICHMS
CKOpOCTH CBsI3H. Bpemsi HaOM0IeHU MOKET YCTaHABIMBATHCSA OT OJHOW MUHYTHI 10 CYTOK

(taiimep). Pe3ynbTaThl aBTOMaTHYECKH 3aITUCHIBAIOTCS.

HpI/I AJIATECIIPHOM MOHHUTOPUHIC HCO6XOI[I/IMO 0o0ecIeunTh MNUTaHHE HpI/I60p0B oT

CCTCBOI'0 agarrTepa.

[lepen HauaIOM MOHUTOPHHTA CJIETYET BHIOPATh PEKHUM:

o CKOpOCTB,

IyM,
MOJIEM.

Pexum

(— QE)KHM:Z

CKOpOCTE £20 MBwTls

—— 3kpaH1 ——
rpagmk

1

~—_ 9KpaH2 —
CKOPOCTh

0 00:02 00:04 00:06

00:08

00:10 0012 00:14 0016 Bpema

——— TaWMep—
00:15

—— OCTaNoCcE——
00:15

=y ABMIT—
| -100

— HWC. KDuTle—— conlei,/
16000 | 0

N

0%

mnTeanoch—‘

JdBeplinTE
MOHWUTORWHIE

Ha4yaTb
H3MepeHna

H3IMEPHUTB
ITanoH

~/

ITopor

1 YCTaHOBUTD KEJIAaCMOC BPEMA U ITOPOT.

[Topor MOXHO YCTAaHOBUTH BPYYHYIO WJIM TPHHATH TEKYIIEE COCTOSHHE JIMHHHM Kak
ATAJIOHHOE, HaXXaB KHOMKY [u3MepuTh 3TanoH|. B mocinemnem ciydae mopor Oyxaer

BBICTABJICH aBTOMATUYCCKHU IO pE3yJIbTaTaM U3MCPCHU.

JInst Hadana MOHMTOPHHTA HEOOXO0IMMO Ha)KaTh KHOIKY [HayaTh U3MEpeHus).
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MOHUTOPUHr LWYMOB

Cxema noOK/II0O4YEeHUS

KpacHble NPOBOAA - K NIMHUN
YepHbIW NpoBoy, - ceoboaeH

Bud 3kpaHa

e | e |

wym 210 aBMTY

- okpaH1 20

rpagmk =50

30 ................................................................................................................................

— WwymM abmilTy —
-100 140 64 128 192 256 320 354 45 512 G

= HUE, KBUTIC=—— CODBITHH :mnTe.anoch—‘

JdBERUINTE WEMEPUTE Ha4yaTb
MOHWTOPKHI JTdNOH W3IMEPEHMA

29000 | 5 339

Ha BepxHeM skpaHe MOKa3aHbl MOMEHTHI NPEBBIIIEHNS YCTAaHOBJIEHHOIO MOpOTa IO
mrymaM. KypcopoM MOKHO BbIOpaThb HMHTEpeCyeMoe COOBITHE, TOTJa Ha HUXKHEM HKpaHe
OyZeT MpeACTaBJICH CIEKTP MOMEXH.

OO111ee KOTMYECTBO NMOMEX U UX CyMMapHO€ BpeMs, OTHECEHHOE K MOJIHOMY BpPEMEHU
MOHMTOPHHTIA, I0KAa3aHbl B COOTBETCTBYIOIUX STUEHKaX.

Ha Bepxnem skpaHe moka3aHbl 3aUKCHUpOBaHHBIE COObITHS B Buae rpaduka. Ilo
TOPU3OHTAILHOW OCH OTJIO)KEHO BpeMs, TO BEPTUKAIbHOM — coObITHS. BpicoTa
COOTBETCTBYIOLEH JIMHUA pPaBHA MAaKCUMAJIbHOM IUIOTHOCTHM IIIyMa B HCCIEAYEMOM
CIIEKTpaJIbHOM Juamna3oHe. ['opu3oHTanbHas JIUHUS COOTBETCTBYET 3aJaHHOMY MOPOTY.
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BepxHuuii skpan Moxer otoOpakaTh COOBITHS JIMOO B BHUAE rpaduka, Kak MMOKa3aHO

BBIIIIE, JTHOO B BUJIE TAOIMIIBIL:
I o
iym BPEeMA 1 faTa cobbITUA BPEMA MOHMTOPMHIa uMnynec wyma (gbmilu)
—— 3KpaH 1 09.01.2031-09:55:19 00:01:11 -99
Tabnmya 09.01.2031-09:55:52 00:01:42 -
09.01.2031-09:56:15 00:02:02 -99
—2KpasZ — 09.01.2031-09:56:28 00:02:12 -99
CMEKTp —‘09.01.2031-09:56:51 00:02:33 -99
—— TahMep
00:03
— OCTanoeh— |
00:00
— wym gbmily :
| -100 i 64 128 192 256 320 354 512 B
— HUC. KOWTIC: | COBBITMA ANVTENEHOCTE 33BEPUATE MaM T HAYAT
23000 5 33 % —‘ MOHWUTGRMHI ITaANnoH M3MepeHna
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MpepbiBaHUA CKOPOCTU

B sToM pexuMe B KayecTBE YAAJIEHHOTO I€HEPaTopa MOXKET HCIIOJIB30BATHCS JHOO
npubop «I'eneparop AEJIbTA», mubo BTOpoit mpubop «'amma DSLy». Ilo pesynpratam
MOHHUTOPHUHTA OTCIICKUBAIOTCS COOBITHA IO MPOBAIaM CKOPOCTH HWXKE 33aHHOTO MOpOTa.
Jist oOHapy KEHHBIX COOBITHI 3aMMChIBAIOTCS XapaKTEPUCTUKU KaHAaa:

. CnekTp 1yMoB,

° AYX nuHuH,

. Otrorrenne curaan/imym (SNR) B criekTpaabHOM MpeIcTaBICHUH,
o [ToOuHOBast CKOPOCTb.

PexxuM mMeeT cMBICTT Hccjaea0BaTb HA JOCTATOYHO 00JIBIIOM IIPOMEKYTKE BPpEMCHU.

Cxema noOK/Ir0O4YeHUS

YnaneHHbn
reHeparop

KpacHble npoBoaa - kK nape

4YepHbIW Nposop - ceoboneH

Bud 3kpaHa

e | e |

CKOPOCTb 13 META

—— 3KpaH2 —

U 002 00:04 D0:06 0008 0040

= OCTaNnoch——
00:00

e LyH AEMIT—
-100

JdBERINTE H3IMEPHUTDL Ha4yaTb
MOHWTOPKHI ITANOH W3IMEPEHMA

12000 | 0 0%

—— HWC. KDuTIc—— |~ cobLithi mHTeanoch—‘

B aTtom pexrme npubop NpuHUMAET CUTHAII OT TeHepaTopa Ha JajdbHeM KOHIIe Kabers.
D10 MoxeT ObITh TeHepaTop JlembTa wim 000 npubop cepum DSL I'amma — Jlenbra,
paboTaronii B pexuMme TreHepaTopa. ['eHepaTop paboTaeT B peKUME IHKIMYECKOTO
nepebopa gactoT 1o 128 Toukam mist cHatust AUX u ¢ may3oit 10 cek. s u3MepeHus Iryma
B JIMHHUMU.

Bo3MorkeH BbIBOJI HA HUKHUM (BTOPOI) 3KpaH BCEX U3MEPEHHBIX MTapaMETPOB.
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Moaem

B »ToM pexume B KauecTBE YIAJCHHOTO T€HEpATOpa HCIOJIb3YeTCS MOJIEM,
ycraHoBieHHbIM Ha craniuu — DSLAM (Annex A wimu Annex B). Ilo pesynbratam
MOHUTOPHHIA OTCIICKUBAIOTCS COOBITHS 1O MPOBaaM CKOPOCTH HUXE 3a3JaHHOTO MOPOra.
Jli1st OOHAapYKEHHBIX COOBITHI 3aIMUCHIBAIOTCS XaPAKTEPUCTUKN KaHaIa:

. CnekTp 1mymoB,
. Otnomrenue curaan/imym (SNR) B criekTpaabHOM MpeICcTaBICHUH
J [TobuHOBast CKOPOCTH.

Crnenyer yuuThIBaTh, YTO 3/1€Ch UCCIEAYETCSl HE JIMHUS CBSI3M, a KaHAJI, BKIIOYAOIIUNA
CTaHIIMOHHYIO anmapaTypy. [lapamerpsl kaHana 3aBUCAT OT (PU3UUECKOTO COCTOSHUS JTMHUH,
arrnaparypsl ¥ HaCTPOEK.

Pexxum rmMeeT cMBICT MCCIIeIOBATh HA JOCTATOYHO OOJBIIIOM IPOMEXKYTKE BPEMEHH.

Cxema noOK/II04YeHUS

4
S napa
s
S 2888
= @ KpacHble NpoBoja - K nape
g . CraHuus
= Sooooe dh YepHbIW NpoBog, - cBoboaeH DSLAM

Yepesz mpunoxkenne Hacrpoiiku — nyHKT «CBOICTBa NPUIIOKEHHI» YCTaHOBUTE
HEoOX0MMYI0 cxeMy pacnpeaeneaus yactotr (Annex A wiu Annex B).

Bud 3kpaHa
o EEJI(HM—
MoaeM 30 MEMTG

——— 3KkpaH1 ——
rpachmk

~—— 9KpaHZ —
WyM

_Taﬁ—MEL_ ;-40,D,EM."|—LI|
00:15 :

60

F—eldnoeh— =
00:15 o0

LU ABHITES : H-l i i 5 K
RT—— L it L - :
-100 120 £4 128 190 256 320 354 45 512 B

JaBeplinmb H3MEPHTE HavaTb
MOHATORWHI JTaNoH N3IMEPEHNA

— HMC. KOMTic—— |~ cobkLitki NTENEHOCTE
29000 | 8 100 % W

Ha BepxHeM 3kpaHe Kak M paHee MOKa3aHbl COOBITUS B BUJIE rpaduKa.
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Bo3moxeH BBIBO Ha HUKHHM (BTOPOi) 9KpaH BCEX U3MEPEHHBIX IMAPaMETPOB.

CkopocThb:

1= —

MOmEeM

——3kpaH1 ——
rpacmk

~— SKpaH2 —
CKOPOCTh

=

00:10

00:12

= 0CTanoch —
00:15

e LyH AEMITI—

-100 o B4 128 142 256

320

384 445 512 fun

— HWC. KbuTic—— |~ cobLimhi
29000 | 8

SdBERIUINTE

100 % MOHUTOPWHE

lﬂHTEHbHOCTb—‘

H3IMEPHUTB
3TanoH

Ha4yaTb
W3IMEpPEHMA

Otnomenune curnan/mym (SNR):

—— pekum—|
MOmEeM

—— akpaH] —— ;24
rpacmk '

~— SKpaH2 —
SNR

——— TahMep——
00:15

= 0CTanoch —
00:15

e LyH AEMITI—

100 (j_ ...... YR . Y e R VR s o

— HWC. KbuTic—— |~ cobLimhi
29000 | 8

Ha4yaTb
W3IMEpPEHMA

JdBERINTE
MOHHUTOPKHI

H3IMEPHUTB
3TanoH

100 %

lﬂHTEHbHOCTb—‘

CoxpaHel-wle pe3ynbTatoB MOHUTOPUHIa

B mporiecce MOHHUTOPHHTA MPOU3BOJUTCS aBTOMATHUYECKAs 3alUCh PE3yJIbTATOB B
¢aiin. Tlocne mepenoca (aiila B NMEPCOHATBHBI KOMIBIOTED OH MOXKET OBITH OTKPBIT
nporpammoit Microsoft Excel. Bux ¢aiina 3aBucut ot peskxuMa MOHUTOPHHTA.
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PE®JIEKTOMETP

Knaccnyeckuii UMMYNbCHBIA — pedraexkToMeTp mpeaHasHaueH [UIs — ONpeAeeHUs

paccTosiHUA 10 MeCTa HW3MEHEHHs BOJIHOBOI'O COIIPOTHUBIICHHS BCEX TUIIOB Kadeneil.
[TpuGop MOXKET HCIIONIB30BATHCS IS

U3MEPEHUs PaCCTOSHUS 10 MECTa OBPEXKICHUS Kabes;

OINPEIIECIICHUS XapaKTEPa MOBPEXKICHUI;

M3MEPEHUS PACCTOSHUS MEKY HEOJHOPOJHOCTSIMU BOJIHOBOI'O COIIPOTHUBIICHHS;

olpesiesIeHUs AJIMHBI Ka0es;

u3MepeHus K03 uImenTa yKopoueHus..

MpuHUMN paboTbl

[Tpunanmn paboTsl mpubOpa OCHOBAH Ha U3BECTHOM (PU3UYECKOM SIBJICHUM OTPAKEHUS
30HJIMPYIONIETO MMITYJIbCA HAIPSDHKEHUS OT HEOJHOPOJHOCTH BOJIHOBOTO COMPOTHBIICHUS
uccinenyemoro kabens. [Ipu sTom paccrosiHue a0 nedekra MOKeT ObITh PacCUUTAHO II0
BPEMEHHU MEXKJYy MOMEHTOM Hayajla 30HIUPYIOIIETO WMITYJIbCa WU MOMEHTOM MPHUXO0Ja
OTPaXEHHOTO, IPH HW3BECTHOM CKOPOCTHM pacnpocTpaHeHuss B JuHUH. CKOpoOCTb
paclpoCTpaHeHUs] TPAJAULIUOHHO JUIS  peqUIeKTOMETpUH  3amaercs KO3 PuImeHTom

YKOPOYEHHS Ky =CN . 3mece C- ckopocts cBera B Bakyyme, Y - cKOpOCTE
pacnpocTpaHeHUsI 3JIEKTPOMAarHUTHOW BOJHBI B ucciexyeMoMm kaOene. [l GonpmimHCTBA
Mapok Kabesnel K03 UINEHT YKOPOUYCHUSI HAXOAUTCS B ipenenax 1+3.

Tun moBpexxaeHnss MOXKET OBITH ONpeselieH Mo (popMe OTpakeHHOro umiryibca. [Ipu
3TOM Ha (1)OpMy HUMITYJIbCa OJOIIOJHHUTCIBbHOC BIMAHNUEC OKA3bIBAIOT TAKHUEC IMApaMETPhI Kabens
KaK 3aTyxaHue W jaucrnepcus. Ha 1ocTaToyHO JUIMHHBIX WM 3HAYUTEIBHO TOBPEXKICHHBIX
Ka0elsiX OTpa)KeHHBIH CUTHAJl MOXKET OBITh CUIIbHO ocialieH. B mpubope mpenycMmoTpeHa
BO3MO’KHOCTb MPEIBAPUTEIBHOTO YCUIICHHS 9Xa.

Bosmoxna pabota mpubopa B JBYX peXHMax: ¢ OObEIMHEHHBIMH H pa3/ieIbHbIMU
BBIBOJIAaMU JIJIS TTOJJa4H 30HMPYIONIET0 UMITYJIbCa U HAOJIIOICHHS OTPaXKEHHOTO CUTHAJIA.

Haubonee yacTo ucmonb3yercs pexuM ¢ o0IMM BX010M/BbixooM. [To HabmonaemMoit
pedexTorpaMMe BO3MOKHA JIOKaIM3alys OOJBIIMHCTBA HEOITHOPOAHOCTEM.

U3mepuTenbHbIA UMNYNBLC  [loHMKeHUe
n3onsauumn

N\ N\
3amokwasn mydTa O6pbIB

MoBbIWeHHOE NpoaonbHoe (koHey Kabens)
CONpPOTUBIIEHUE

Jlnist TOCTHXKEHUST MaKCUMAIIbHOM «IalTbHOOOWHOCTHY CeyeT MOAKIIoUaTh Ipudop K
nape. Kanan «kuna-skpan» o0ianaer OOJbIIMM KO3(POUIMEHTOM 3aTyXaHUsS U YPOBHEM
1rymMoB. JIxoOble HeOTHOPOJHOCTH JIMHUU BBI3BIBAIOT YBEIMUYCHHE 3aTYXaHHUS M YMEHBIIAIOT
npeneiabHoe paccrosiHue. Ha KOpOTKMX pacCTOSHUSX CIEAYeT IMOJIb30BaThCsl KOPOTKUMHU
UMIYyJIbCaMU, Ha O0NbIIUX — Oonee IMHHBIMU. [Ipubop caMm ycTaHaBIMBaeT ONTUMAIbHYIO
HIMPUHY UMITYJIbCA B 3aBUCHMMOCTH OT BBIOpAaHHOTO auana3oHa. OJIHaKoO U3MEPUTEIh MOXKET
OIEPAaTUBHO U3MEHATH 3TOT IMapaMeTp Ui NOTy4YeHUs: Oosiee YeTKOM KapTUHKH.

B pexume ¢ pasnenbHbBIMU BXOJAaMM 30HIUPYIOIIMM UMITYJIbC IEPENACTCS B JIMHUIO
yepe3 pazbeM [[X]. OTpakeHHBIN CHUTHAJ TOCTyIMaeT B NpHOOp dYepe3 Ipyroul pazbeM
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[Rx/Tx]. B 3TOoM pexume BO3MOXHA OICHKA MEPEXOJHOTO BIUSHHS JIMHUH, B KOTOPYIO
3aBOJUTCS 3OHAMPYIOIIMM UMIOYJIbC Ha JPYryl0 JHHHUIO, B KOTOpoW HaOmogaercs
HaBEJCHHBIN CUTHAN. TakKe pexuM TMOJe3eH IS IIOMCKA MECT MePEITyThIBAHUS KU KaOes
(pazburtoctu). UMmynbc pacnpocTpaHseTcs 1Mo JUHUU U JOXOAMT 10 MECTa MepernyThIBaHUs
KUJI, KOTOPOE XapaKTEPHU3YEeTCs PE3KUM YBEIMUYCHHEM SJICKTPOMArHUTHOM CBSI3U MEXIY
napamu. B pe3ynbrare Ha PO HabmrogaeTcst XapakTepHbIi CUTHAIL.

MecTta nepenyTbiBaHUA XUN

)\

Bxoa/Buixoa A /\
9 WX
Bxop O

|

|

|

|

|

i

| N v
N

B mpubope mpuMeHeH HOBBIH AJITOPUTM IMOJABIEHUS HIYMOB. IIpM HMHTEHCHBHBIX
oMexax B JIMHUM PEKOMEHIYeTCs BKIIOYaTh PEXKUM ILIyMONojaBieHUs. [ MOBBIMICHUS
YCTOMYUBOCTH  peQIIEKTOrpaMMbl  IPUMEHSIETCS PEKHUM  YCPEAHEHHUs. YBeIMUYCHHE
KOJIMYECTBA YCPEIHEHUN NOBBIIIAET CTAOUJIBHOCTh U OJIHOBPEMEHHO CHMKAET CKOPOCTb
OOHOBJICHHSI U300paKeHHUSL.

BknioyeHue pednektomeTpa

[IpenBaputensHo caenaite BbIOOp Kabenss B I'nmaBHom Mento. [lpubGop Oyzer
HACTPOEH Ha MapaMeTpbl BBIOPAHHOTO Kabes.

Eciu Bwei He chenanm BoIOOp kabGenmst w3 Crucka, mnpubop OyaeT HAcTpoeH B
COOTBETCTBUH C TapaMeTpaMHt JeKypHOTo Kabems .

[Moaxmounte mpubOp K JMHUM Yepe3 pazbeM [RX/TX] ¢ momoripio Kabens wu3
KoMmIuiekTa npubopa. K Tectupyemoil JIMHHMM clieAyeT MOJKIOYAaTh KpacHble MpPOBOJA
kabenss. CUHMIA TpPOBOA — pE3EpPBHBIM IS YacTOTHBIX M3MEpPEHUH, Npu padore cC
pedreKToMeTpOM He UCTIONb3YETCS.
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MpocmoTp pednekrorpamMmmbl

NaMaTh BeibpaH kabenb: 1 Opck-Hukens 14x4x1.2 (2 MKBEAE) _EI
Par :

— 9KpaH ——
P&l

—— BXOALl ——

OB

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i

— amnautyga —H
12B

—— AHTHIIYM —
BbIKN

YTOUHNTL
Ky

i
|
|
i
|
|
i
|
|
i
|
|
i
|

i

Ky=1.319 L=8714.3m Z20=100 Om
— YCPefHeHHe —— WMNYNLC — — AManasoH —— YCHNIeHWe —— pacTaKka ——— Kapta ——

64 5000He 12800m 39pb 1 BBIKN

Ha skpane pediekromerpa aBa Kypcopa, MEXIY KOTOPHIMH M3MEPSETCS pACCTOSIHHE
Ha peduektorpamme. Knomka [OK] nmenmaer akTUBHBIM TO OAMH, TO APYroil Kypcop.
CMmenieHre  akTMBHOrO  Kypcopa KHomkamu <4 P>.  BeprukaabHoe  cMelleHUE
pedaexkrorpaMmbl — KHONIKH A V.

OneparuBHOE yIpaBJeHHUE napaMeTrpamu [IpOCMOTpa  PEQIIEKTOrpaMMBI
OCYUIECTBJISIETC KHONKaMH ymnpasieHus HwxkHero MeHwoo: [UMIIVIIBC], [AUAITA30H],
[YCUJIEHUE]. Ilpum ycraHoBKe [uama3oHa IpocMoTpa mpubop caMm moaoupaer
ONTHMAJIbHYIO HMPUHY 30HAUpyromero nMnyiasca. Knonka [PACTSXKA] ucnonssyercs
JUIs  JETajJbHOrO0 MpocMOTpa pediieKkTorpaMMbl BOKPYTI aKTHBHOTrO Kypcopa. Khomka
[KAPTA] wucnons3yercs ana mpocmorpa kabens nenukoM. Kaomka [YCPEIHEHMUE]
UCIOJIb3YETCS JJIl YCTPAHEHUs CIy4YalHbIX MOMEX M MOBBIIIEHUS CTa0MJIBHOCTH KapTUHKU
TP YBEIMUYEHUH YNCIIA YCPEIHEHU.

KHomnku 71€BOT0 BEpTUKAIIBHO MEHIO MEHSIOT PeXUM padboTa pediekToMeTpa: 3amuch
POI' [mamsare P®I'], BbI30B 3amucaHHOW peduieKTOrpaMMbl M3 HaMATH Ui CpaBHEHHUs
[tmaMaTh]; paboTa ¢ OOWMM WIM pa3JielNbHBIMU BXOJIaMU; peEryjlupyeMas aMmIuIuTyJa
UMITyJIbCA, PEXKUM IIYMOIIOIABIEHUS IS JIMHUN C UHTEHCUBHBIMU IIOMEXAMH.

YcTaHOBKM ANSi U3MEPEHUsi PacCTOAHUA

Ecnu Brl He BbIOupanu kabenb B MeHIo M paboTaeTe ¢ JIEXKypHBIM Kabenem, TO
HEO0OXOJIMMO YCTaHOBUTH KOA((UIMEHT YKOpOYEHHS M JUarna3oH MpoCcMOTpa Kabess.
PaccrosHne Mexay Kypcopamu OyAET pacCUHUTBHIBATHCS MO KOI(P(UIIMEHTY YKOPOUYCHHS B
BBIOPAHHOM JIMAIIa30HE MPOCMOTpA.

Ecnu xkoadduuuent ykopoueHusst Bam HeusBecTeH, mpubOp caM yCTaHOBUT €ro IO
Mapke kabens. s aToro BbiOepuTe HYXHYIO Mapky B I'maBHoM MeHio/ Beibop kabens /
Mapxka kaberns.

N3mepeHne paccrossHUA

W3mepeHue paccTosiHUsI NMPOBOAMUTCS MOCIE BBEACHUS KO3(PPUIMEHTa yKOpOYEeHHUs
wi BeiOopa kabens u3 Crnucka. VM3MepeHue paccTOSHUS BCETJa OCYIIECTBIISAETCS MEXIY
IBYMsi Kypcopamu. Jlnsi M3MepeHHs pacCTOSIHMsI OT Hadaja Kalens 0 HEOAHOPOAHOCTU
HE00XO0AUMO cJieNIaTh aKTUBHBIM HYJIEBOU Kypcop. Hax HysleBbIM KypcOpoOM JIOJIKHA CTOSTh
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Metka. Ecnmu Metku Her, HaxmuTe [OK] — MeTka BcTaHeT HaJa HYJNEBBIM KypCOpPOM.
Knonkamun <P YCTAaHOBUTE KypCcOp Ha HA4YaJ0 30HAMPYIOIIETO0 HMMITYJbca. 3aTeM
kHonkoi [OK] mepexitountech Ha U3MEPUTEIBHBIN KypCcOp U YCTAaHOBUTE €ro Ha Hayajio
OTpaXeHHOTo uMIyabsca. Kypcopsl ciieyer ycraHaBivBaTh B_HayaJjie MMIYJbca, a HE Ha
MaKCHUMYM (BEpIIMHY) UMITYJIbCA.

s Gonee TOYHOrO MO3UIIMOHMPOBAHUSA KYpPCOPOB PEKOMEHIYETCS I0JIb30BaThCA
PACTSIKKOM.
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PaboTa c namaTbio

OyHKIMS TO3BOJIET 3amucarh pedaeKTorpaMMy UM MPOUYUTATh paHee 3alMCaHHYIO
JUIS TTOCJIEYIOIErO CPABHEHMUS.
[Tpu naxkatuu kHonku [[Tamste POI'] mosBUTCS SKpaH:

nauate | BbibepuTe PO unu gobaskTe HoBylo !E

PO vMa POl pata POT  |Bpems POT|Tun PO
LR 10.12.2009 14:48:51 10122009 14:49:13  He DSP
6a3a faHHbIX
Cnuncok paHee 3anucaHHbIX pednekTorpamm
yAanuTb
BCE
Ob6nacTtb npegeapuTensHOro NnpocMoTpa
MapameTpbl 3anucaHHON pedrekTorpaMmmel
yaanute
Por £=1 32He 131 m 046 x1 16B
M3IMEHWUTB CpaBHUTb AOGaBI'ITb HIMeDehHe
o POr POr P

Ha »KkpaH BBIBOAMTCS CHHCOK paHee 3aliCaHHBIX pediaekTorpaMm ¢ OKHOM
IIPEBAPUTENIBHOTO npocMoTpa. HaBuranus no cnucky ocymectsisercd kHonkamu A V.
BriOpanHas pedaexrorpamma BbIIEISAETCS HHBEPCUEH.

YnpaeneHue

VYnpaBiieHne OCyIIECTBISAETCS C TOMOIIBIO0 KHOIOK:
e lcrouHuk
o baza nanueix. PedrexrorpamMma 3anuceiBaeTcst (YuTaercs) B 0a3y JaHHBIX U
MIPUBSI3BIBACTCS K ONpEAETICHHOMY Ka0ellto, BHIOpaHHOMY 4epe3 NMPHIIOKEHUE
«Cnucok kabenei». ITOT BApUaHT CTOUT 110 YMOJITYAHUIO.
o aiin. Pedrnexrorpamma 3amuceiBaeTCs B BHAE OTHeNbHOro (aiina ¢
pacmpenueM .tdr. CBsi3b ¢ KOHKPETHBIM KaOeJieM OTCYTCTBYET.
VY nanuth Bce — yaaneHue Bcex pedueKkTorpaMm U3 BHIOPAaHHOTO HCTOUHHUKA
VY nanuts POI" — ynanenue BblieIeHHON pedaeKkTorpaMmbl
V3MeHUTh UMs — IepeMMEHOBaHHE BbIJICIIEHHON pe(IeKTOrpaMMBbl
CpaBuuth POI" — BbI6OD peduiekTorpaMMsl JIJ1sl CpPaBHEHUS
Jlo6aButh POI" — 3anuch cHATOM pedieKTorpaMMbl B BBIOPAHHBIN HCTOYHUK
N3mepenue — BO3BpaT B pexKUM U3MEPEHUS.
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3anucb pedghsiekmo2pamMmbl

CHsTyr0 pedaexTorpaMmy MOXKHO 3anmucath. J[jist 3Toro He06x0UMO:
1. Haxarp kHonky [[lamsate PDI'] — mosiBUTCS 3KpaH paObOTHI C MaMATHIO

2. Haxate xHomky [JloGaButh POI'l — mnosBUTCS

pedIeKTOrpaMMBl:

IKpaH

BBOJAa Ha3BaHUA

MpeaonoxeHHoe Ha3BaHue pedrnekTorpaMmmbl

OTMEHUTb ¥

S|

BBOA f0.12.2009 11:55:38

!

0 1 2 3 4 5 6 7 8 9 #
A B B r a E E X 3 7 ]
K n M H 0 n P c T y ]
X u Y w w b b bl 3 10 A
YRanuTh
cuMBOoNn
A3bIK 3aBeplnTb
peructp
BBOAa BBOJ

3. Tlpubop mnpeanoxXuT cBoe Ha3BaHHE pe]IeKTOrpamMMmbl, COCTOAIIEE U3 JAaThl U
BpeMenu. Ecnu Bac ycrpanBaet Takoe HazBaHHE, TO MOXKHO MPOCTO HAXKATh KHOIKY

[3aBepiIuTh BBOJ] U peduiekTorpaMma OyAeT 3amucaHa.

Eciu Bbl xoTuTe mnpucBOUTH pediIeKTOrpaMMe OpPUTHMHAIBHOE HMSI MOXHO

BOCITIOJIB30BAaTbHCA HOGYKBGHHHM BBOJOM:

Knonkamu A ¥V «4P» HeoO0X0I1MMO BBIOpaTh TpeOyeMyto OYKBY U 3a)UKCUPOBATH €€ B
umenn kuomkoi [OK]. Tak OykBa 3a OykBO# BBecTH Bce MMsi pediekTorpammsl. [Ipu BBoe
MOYKHO MEHATh PErucTp M s3bIK BBOjA. [locie 3amoiHeHus MOJHOTO0 MMEHU HEOOXOIMMO
HaXaTh KHONKY [3aBepumth BBoxA]|. Pednexkrorpamma Oynmer 3amucaHa u  mpuodbop
BO3BPATUTCS B OKpaH padOTHI ¢ MaMAThIO. BHOBH 3amucanHast peduiekTorpaMma MmosiBUTCS B

CITMCKEC.
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CpaeHeHue pechsieKmoapamMmm

Jyis cpaBHEHHSI TEKYIIeH peIeKTOrpaMMBI C paHee 3alTMCaHHONH HEOOXOMMO:
1. Haxarp kHonky [I[lamsate PDI'] — nmosiBUTCS 3KpaH pabOTHI ¢ TAMSATHIO
2. Kuomkamu A V WM CTUITYCOM BBIOPATh TPeOyeMyIo peduieKTorpaMMy U3 CIIHCKa

namaTh Bbibepute POl unu aobaebTe HOBYHO

POr
— HWCTOYHMK Ve, 40 £ 4913  HeDSP
6a0a pannnc[10.12.2009 14:52:28 10122009 14:52:31 e DSP
yaannTb
BCé
yaannTb
Por £=1 32 He 131 045 x1 168
H3MEeHHUTb CPAaBHWTE HOGaBHTb
UM POr POr vsMeperie

3. Haxare knonky [CpaBuuts P®I']. [Ipubop mepeiiner B pe:xum HU3MEpEeHUH U Ha
9KpaHe OJHOBPEMEHHO MOSBATCS TeKyllas pediekTorpamma (3eJeHOro ILBeTa) U
pebnexkrorpamma w3 mamatd  (kpacHas). Jns  gydmero  HaOMIOACHUS
pediekTorpaMMbl HECKOJIBKO Pa3HECEHBI [0 BEPTUKAIIH.

naMaTh BeibpaH kabenb: 1 Opck-Hukenn 14x4x1.2 (2 MKBEAE) ! F
P&l

— 9KpaH ——
P&l

—— BXOALl ——

OBILMHif

SRR | i
12B [
—— AHTHIIYM —
BbIKN

£
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
L
|
|
|
|
|
|
|
|
|
|
|
|
:
'l

YTOUHNTL
Ky

Ky=1.319 L=8714.3m 20=100 Om
— YCpefHeHHe —— WMNYNLC — — AWanasoH —— YCHNIeHWe —— pacTaMka — - Kapta ——

64 5000He 12800 m 396 1 BBIKN

Knonkoit [Dkpan]| MOKHO BBIOpaTh BapHaHThl OTOOPaKEHHUS:
POI" — uzmepsemas pediekrorpamma
+mamaTh — u3MepsiemMas pediekrorpaMma 1 peiaexkrorpaMma U3 naMsTH
PazHocTh — pasHuma Mexay usmepsieMoi pediaexrtorpaMmMoi U pediaeKTorpaMmon U3
aMATH
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NU3mepeHne n onepatuBHoe usmeHeHme KoadppumumeHTa ykopouyeHus

Ecnu Brl pabortaete ¢ kabeneM, BHIOpaHHBIM B MPHIIOKEHUN «CHUCOK Kabenei», To
npubop Gepet 3Hauenue kodpdunmenta ykopouenus (KY) uz 6a3sl nanusix. Jlyumie Bcero
BBECTH MpaBwibHOE 3HaueHne KY B 6a3y. MHoraa tpedyercs onepatuBHas koppekmusa KY.

Jlist neskypHoro kabesns 3To Tpedyercs Bceraa.

OnepamueHasi koppekuusi KY

s onepatuBHOM Koppeknuu KY HeoOxomuMmo:
e Haxartb kHonky [YTounuth KVY]. [losiBuTCS 2Kpan:

namsTs BuibpaH kabenb: 36 ! F
Pdr i
S —— [&!] paccTosHye Mexay Kypcopamy, MRS
— KkpaH ——
35187 4
POl
__ BXoAbl —— 1 2 3 CLR
o0WHA
— aMnnuTyaa — 4 5 6 <BS
12B
—— aHTMWYM —
B K] 7 8 9 OK
YTOUHUTL 0 E
. - s¢
- 20100 O
— YCPeAHeHHe | HMMyNbg AT yorTny acTsXka — | KapTa —
1 20000 He 51200 m 0nb 1 BbIKN

e He BBOAS HUKaKuX yncel, mpocto HaxaTh [OK]
e Knonkamu A V BeicTaBUTH 3HaUeHUE KY

naMsTE BuibpaH kabens: 36 !E

POT

T 2KpaH ——
P&r

—— BXOAbl ——

o0WHA

— aMmnnuTypa —
12B

—— @HTHWIYM —
BbIKN

M ——

YTOUHHUTb

k¥ K¥=1.334 L=351874m Z0=100 Om

— YCPefHeHWe —— WMMYNbC —— AHanasoH —— YCHNMeHWe —— pacTAmKa —— KapTa ——
1 20000 He 51200 m 0nb 1 BbIKN

e BBIKIIOUNTE PEKUM KOPPEKIIUH, BHOBb HaxKaB [YTounuts KVY]
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N3mepeHue KY

Jns m3Mepenus: KodpQHUIHUEeHTa YKOPOUSHHsI HEOOXOIUMO HMETh OTpPe30K Kaleis
W3BECTHOM JyInHEL. [aree:
e [loaxnrounTs Kabenb K pedreKToMeTpy.
e VYCTaHOBHUTH MapKepbl Ha HA4aj0 M KOHEI| OTPe3Ka U3BECTHOMN JIJIMHBI.

NaMaTL BuibpaH kabenb: 37 !E

P&l
T 2KpaH ——
Par

—— BXOAbl ——

OGILMii

— aMnnuTyga —
12B

—— @HTAWYM —
BbIKN

--——-—-——-—.— e —— &

YTOUHATL
Ky

. K¥=1.449 L=953.6m Z0=100 Om
— YCpefHeHMe ——— WMMYNbC —— AWana3oH —— YCWNIeHWe —— pacTakKka —— Kapta —

1 1000 He 1600 M 0nb 1 BbIKN

e Haxarp kHONKY [YTOUHMTE KVY].

e BoiGpaH kabenb: 37 !E
Par =] paccToAHMe MeXY Kypcopamy, ISP
—— 2kpaHl —— 1086.6
Par
1 2 3 CLR
—— BXOfbl ——
0B i
— amnnuTyga Mo 4 5 6 <BS ||
12B
— AHTMWYM — 7 8 9 oK
BbIKN
YTOMHUTL 0 . - Esc
i -m : Z0=100 Om
— YCpPefHeHHe —— MMNYNbC —— LMANasoH — — YCWNeHWe — — pacTakka — —— KapTa —
1 1000 He 1600 m 0ab 1 BbIKN

e Bgenurte u3BecTHYIO JIUHY OoTpe3Ka kabdens u Haxxmute [OK].
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NaMATe
POT

T SHpaH —

PoT

—— BXOAbl ——

oG W HiA

— aMnnuTyga —

12B

—— GHTHLYM —

BbIKN

YTOUHUTD
Ky

— YCpeJHeHHe —

K¥=1.334

— HMOYNbC —

BriGpaH kabenk:

37

-1 —

= F

L=1086.6 m

Z20=100 Om

— AHANa3oH —

— YCHNeHwe —

— PacTaKKa —

—— Kapta ——

1

1000 He

1600 m

0nb

1

BEIKN
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Kuonkamu A ¥ MOKHO OTKOPPEKTHPOBATH BBEJICHHYIO JIJIMHY B oJie «Ly.
[Ipounrtars usmepenHoe 3Hadenue KY
BBIKITIOUHTE peKUM, BHOBb HaxkaB [YTouHuTh KV ]




DSP PE®@JIEKTOMETP

DSP Pednexromerp mnpenHazHaueH A ONpPEACICHHUS pPACCTOSHUS JIO MecTa
W3MEHEHUS BOJIHOBOTO COIPOTHBIICHHS Bcex TUIOB Kabeneit. B mpubope MPK-ITPO IN'amma,
Hapsiy C KJIaCCHYECKUM, PEeaii30BaH HOBBIM MOJIXO0J, OCHOBAaHHBIM Ha HCIIOJB30BAaHUU B
KauecTBE 30HIMPYIOLIEro CUrHajaa Habopa BeiBiIeT-()yHKIIUA.

Pexomenayem wucnonn3oBath DSP  PeduiekromeTp Ui HM3MEpeHUH Ha JUTMHHBIX
kabensnx. Hasnauenue:
e l3MmepeHue pacCTOSIHUS 10 MECTa IOBPEXKICHHS KaOeJIs.
e OrmpejencHUe XapaKTepa MOBPEKICHUH.
L I/I3M€p€HI/I€ paCCTOHHI/ISI Memz[y HGOI[HOPO,HHOCTSIMI/I BOJIHOBOI'O COHpOTI/IBJIeHI/ISI.

MpuHUMN paboTbl

[Tpuntun paboThl M CXeMa M3MEPEHUH aHAIOTUYEH KIACCHUYECKOMY HMITYJIbCHOMY
peduexkromerpy. OTMUYNe 3aKII0YAETCAd B TOM, YTO BMECTO MPHUBBIYHOTO MPSIMOYTOJIBHOIO
30HJMPYIOIIETO HKMITYJIbCa HCIOJB3YETCSl CIIOKHAs IOCBUIKA, COCTOsAIIAs U3 Habopa
BelBiIeT-cUrHaNIOB. BeliBieTsl mpeacTaBisioT coboil yHIameHTanbHbIM Kiace (QyHKIMN
CTPOTO JIETEPMHUHUPOBAHHBIX KaK BO BPEMEHH, TaK M 1O CIEKTPY M NPHUMEHEHHE HX B
pediiekToMeTpur, TMO3BOJSAET PEWMTh pax npodieM. B ormanuum 0T UMIYJIbCHOM
peduekTomMeTpun, TAE€ Ha SKpaH BBIBOJUTCS 3aBHCHMOCTh HANpsDKEHUS Ha Kabene OT
BPEMEHU M M3MEpPUTEIb CaM HbITAaeTcs OOHAPY)KUTh 3XO-CUTHalbl Ha (DOHE pa3IUYHbIX
UCKOKEHUH ®W  IIyMOB, B  BeHBIET-pedeKTOMETpe  OTOOpakaeTcs  pe3yiabTaT
MaTeMaTH4ecKoi 00paboTku. J[eno B TOM, 4TO 30HIMPYIOINI BelBIeT-CUrHaNI 00J1a/1aeT He
TOJIBKO CTPOTO OTPAHWYCHHBIM CIIEKTPAIBHBIM COCTaBOM, HO W Ha0OpPOM BIIOJHE
YHUKAJIBHBIX OCOOBIX MPUMET, MO3BOJISIOUINX BBIJCTUTH OT/AEIbHbIE 9X0-CUTHAJIBI METOJaMU
uppoBoil 00pabOTKU. DTO MO3BOJIAET YBEIWYUTh KAaK UYBCTBUTEIBHOCTb METOJA, TaK U
pa3pelIamyo cocoOHOCTb.

Jlns  w3MepuTens TJaBHbIE OTIMYMs TIpu pabore ¢ wMmynscHeIM u  DSP
pedekToMeTpaMu KacaroTcs TpeX MOMEHTOB:

1. Tlo3unmoHMpOBaHUE U3MEPUTEITHHBIX KypCOPOB

e B kjiaccuyeckoM pedJieKTOMeTpe Kypcopbl BCerja HEOOXOIWMO CTaBUTH B
HAYAJ0 HMMIYJbCA M 5XO-CHUTHAJIOB, YTO JOCTATOYHO 3aTPYAHUTEIHHO Ha
MPOTSKEHHBIX UITH TIOXUX KaOemsx.

e B DSP pedaekTomerpe Ha 3KpaH BBIBOJAHUTCS PE3YJIBTaT MaTEeMaTHYCCKON
00pabOTKH 1 KypCOpHI BCETa HY)KHO MO3UIIMOHUPOBATH 110 BEPIITMHAM CHUTHAJIOB
(mo_makcumymam wiu_MuHAMyMaMm). CTaBUTh KypCOpbl Ha 3KCTPEMYMBI
MO3KHO ropa3/io TOYHEE.

2. Koapduuuent ykopoueHus

Koyddunnent ykopouennss B DSP peduiekTomMeTpe HeCcKOJIbKO 00Jblile,
IIPUHATOIO B KJIACCUYECKOM METOZE. JTO CBS3aHO C TEM, UTO CHUTHAJIBI C pa3HOU
4acTOTOW PACIpOCTpaHsIIOTCS MO Kalbento ¢ pa3HOM ckopocThio. B kiaccmueckoit
pedieKTOMETpUN KypCOpbl CTaBATCS B Hayalo W KOI(PQOUIMEHT YKOPOUCHHS
CBS3BIBACTCS C CaMOH BBICOKOH CKOpPOCTBIO pacmpocTpanenus. B DSP
pedrekToMeTpe MO3UIMOHUPOBAHUE KYPCOPOB MPOM3BOJIUTCS IO BEpIIMHAM.
BepumuHbl 3TO MakCUMyMbl SHEPTHH U KO3(PPULIUEHT YKOPOUEHMsI CBSI3BIBACTCS C
I'PYNIOBOM CKOPOCTHIO paCIIPOCTPAaHEHUs CUTHAJIA.

69



3. JlomomHUTENbHBIN Torapu(pMUIECKUil MacITad
B DSP peduekromerpe peannzoBaHa BO3MOXKHOCTh HAOJIOAATh KApTUHKY HE
TOJBKO B NPUBBIYHOM JIMHEHHOM Maciuitabe, HO M B JiorapupmuyeckoM. Takas
BO3MOXKHOCTb, HapsAy C OOJBIIMM JHHAMHYECKHM JHAIa30HOM, MO3BOJISET Cpasy
MIPOCMOTPETH Bech Kabelb 0e3 NCIOIb30BAHUS YCUIICHUS.

BkntoyeHne DSP pednekromeTtpa

[IpenBaputenbHo caenaiite BbIOOp KaOemss B I'nmaBHom Menrw. Ilpubop Oyaer
HACTPOEH Ha MapaMeTpbl BEIOPAHHOTO KaOes.

Ecnmm Bwei He chenaim BeIOOp kabGenst w3 Crucka, mpubop OyaeT HAcTpoeH B
COOTBETCTBHUH C TapaMeTpaMH JeKYpHOTO Kaders.

[Toaxmounte npubop k ymHUM Yepe3 pazbeM [BXOJI/BBIXO/]] ¢ moMomipo kades
U3 KoMmIuiekTa mpubdopa. K Tectupyemoil TMHUM cienyeT MOIKIIYaTh KpPacHbIe MPOBOJA
ka0emns. CuHMI TPOBOA — PpE3EpPBHBIA IS YAaCTOTHBIX M3MEpPEHUH, Mpu padore cC
pedIIEeKTOMETPOM HE UCTIONB3YETCS.

MpocmoTp pednekTorpaMmmbi

JluHelUHbIU Mmacwmab «06bIYHbLIU»

naMaTL BuibpaH kabenb: [lexypHbli kabenb E! F
P

—— 3KpaH ——
P&l

—— BXOAbl ——

oCWHA

— COMMacoB. —
600 Om

BHJ,

A5 g5

06 bIYHbIH 0ab

YTOYHHTE

Ky K¥=1.350 L=2108.0m

- YCpefHeHWe -— MMMYNbC —— AWana3oH —— YCWNMeHWe —— pacTAka ——— Kapta ——
1 320 Ho 3200 m 0pb 1 BbIKN

Ha skpane pednexromerpa aBa Kypcopa, MeXAy KOTOPbIMH U3MEpsIeTCsl pacCTOSHUE
Ha peduekrorpamme. Knomka [OK] nmemaer akTUBHBIM TO OAHMH, TO APYroil Kypcop.
CmemieHne  akTUBHOTO  Kypcopa  kHomkamu 4P,  BepTukanbHOE  CMEIIEHHUE
pedaexrorpammbl — KHONIKU A V.

OnepatuBHOE  yIpaBji€HME  [apamMeTpaMd  IpocMoTpa  pediaeKkTorpammbl
OCYIIECTBISIETCS KHONKaMH ynpasieHus HuwxkHero MeHto: [MMIIVIIbC], [AUAIIA30H],
[VCWIEHHUE]. Ilpum ycraHoBke [uama3oHa @pocMoTpa npubop caM moidupaer
ONTUMAJIBHYIO IIMPUHY 30Haupytouiero ummynsca. Knonka [PACTSXKXKA] ucnons3yercs
JUIsL JIETallbHOTO TPOCMOTpa pediieKkTorpaMMmbl BOKPYTI aKTHBHOTrO Kypcopa. Khomka
[KAPTA] wucnone3yercs st mpocMoTpa kabens nenukoM. Kuomka [YCPEJIHEHMUE]
UCTIONB3YeTCsl JUIsl YCTPAHEHMs CIy4alHBIX TIOMEX U MOBBIIIEHUS CTA0MIIBHOCTH KapTUHKU
IIPY YBEJIMUYEHUH YUCIIA YCPEAHEHUH.

KHonku 71eBoro BepTHUKaIbHO MEHIO MEHSIOT peXUM padboTa pediaexkromerpa:
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e 3anuch POI" [mamste POI];

®  BbBI30OB 3aMKUCAHHON PedIIEKTOrPaMMBbI U3 MAMSTH JUIsl CPAaBHEHUS [+T1aMsITh;
e paboTa c 00IIUM WIH pa3AebHBIMH BXOJIaMU;

e BBIOOP CONMPOTUBIICHUS COTJIACOBAHUS;

e BBIOOD Macitaba OTOOpaKCHUS (TMHEWHBIH, norapu(pMHUIECKHUH,
TCeBIOIOTaPUPMUAYECKHN )

Jlocapugpmuyeckuli Macwmab «log»

DTOT pekUM OTOOPaKEHUS UCIIOJIB3YETCS ISl OBICTPOrO MOMCKA HEOTHOPOIHOCTEH.
[Tonueiit nuana3zon npocmotpa cocrasiser 100 nb. Bepx skpana cootBercrByet 0 ab, HU3 —
munyc 100 nb. Kuonka [YCWJIEHUE] He Bnmsier Ha oToOpakeHHE PEeQIIEKTOrPaMMBI.
Psnom ¢ kypcopamu mokasbiBaeTcsi ypoBeHb curHasa UdBB aenmbenax, OTHOCHTEIBHO
YPOBHsI 30HAMpYroLIero ummnynbea U, !

UdB =20xIg |LLJJ—| :
0

3/1eCh YPOBEHb 3X0-curHasia U Oepercs o MOAYIIIO, T.K. 3XO-CUTHAJI MOKET OBbITh Kak
MOJIOKUTEIBHBIM, TaK M OTpUIaTeIbHbIM. MHbOpManust o 3Hake Tepsercs. st Toro, 4To0b!
[OKa3aTb 3HAK TOJOKUTENbHbIE 3HAYEHHMsS OTOOpaKalOTCS 3€JIE€HbIM LIBETOM, a
OoTpULaTeNbHbIE — KeNThIM. Ha 10CTaTOYHO JUIMHHBIX KaOelsxX OTpHULIATEIbHbIE 3HAYCHUS
BO3HHUKAIOT [JOCTaTOYHO PEIKO, M 3Ta OCOOEHHOCTh IpeJCTaBleHUs HHPOpMaLUU He
UCKa)KaeT NpPUBBIYHOW KapTUHbL. OJHAaKO, Ha KOPOTKHUX Y4YacTKax KapTUHKAa MOXET

BBIIISLJIETh HENPUBBIUHO. [lepexintounTech Ha JTUMHENHHBIH MacTal.

Urob6sl norapupmudeckuii macmTad BbITIsAen Oojiee MPUBBIYHO, OBLT pearn30BaH
JIOTIOTHUTEIIBHBINA PEXKUM MPOCMOTpPA — O] Ha3BaHHEM « +/- 10g ».

Jloecapugmuydyeckuli Macuwimab co 3HakoM «=+log»

Orto norapupMuyYecKuil MaciiTad, yYUTHIBAIOIIMNA 3HAK CHUTHalla: B 3TOM pPEXHUME
YPOBHHU IOJIOKUTEIBHOIO CUTHANIa OTOOpaXaroTCs B BEPXHEH 4YacTH 3KpaHa, a ypOBHHU
OTPHULATENILHOTO CUTHala OTOOpa)karoTcsl B HIDKHEW dacTu sKpaHa. Bepxy yposens 0ab
MOJIOKUTEIBHOIO CUTHajIa, Mo cepeanHe -60 1b MonoXUTeNbHOr0 CUTHaNa, 4yTh Hike -60
nb orpunatenbHoro curxana, BHu3y 0 1b oTpuIiaTensHOro CUrHana.

W3mepurenb MOKeET B J1H000H MOMEHT OJJHON KHOIKOH OBICTPO MEPEKIIOUUTh MACIITA0
oToOpakeHHs W BbIOpaTh JUIsl cedst Hambosee ynoOHBIM. Jlorapupmuueckue pexuMBbI
pEeKOMEHAyeTCs HUCIOJIb30BaTh Ha OTHOCUTENBHO JIMHHBIX Kabemsx (Oonee 2-3 kM), Ha
KOPOTKHX y4yacTKaX y/00Hee NCIOJIb30BaTh JMHEWHBIN PEXKUM.

YcTaHOBKM ANS U3MEPEHUSA PACCTOAHUSA

Ecnu Bbl He BbIOupanu kabenb B MeHIo M paboTaeTe ¢ JIEXKypHBIM Kabenem, TO
HEOOXOJIMMO YCTaHOBUTH KOA((UIMEHT YKOpOYEHHsS M JUarna3oH MpocMOTpa Kabess.
PaccrosiHne Mexay Kypcopamu OyAeT pacCUUTBHIBATHCS MO KOI(PUIIMEHTY YKOPOUEHHUs B
BBIOPAHHOM JIHAIIa30HE MPOCMOTPA.

Ecnu xkoadduuuent ykopoueHusst Bam HeusBecTeH, mpubOp caM yCTaHOBUT €ro IO
Mapke kabens. s aToro BhiOepuTe HYXHYIO Mapky B I'maBHoM MeHio/ Beibop kabens /
Mapxka kaberns.

U3mepeHune paccrosiHusA

W3mepeHue paccTOSHUSI MPOBOAUTCS TOCJE BBEACHUS KOd(PQHUIMEHTa YKOPOUCHHS
win BbIOOpa kabens u3 Crucka. M3mepeHune paccTosiHusl BCerjia OCYIIECTBISETCS MEXKIY
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IByMsI Kypcopamu. J[7si W3MepeHus pacCTOSIHHsI OT Hadajga Kalens MO0 HEOTHOPOJHOCTH
HEO0OXOIUMO clieNaTh aKTUBHBIM HYJeBOM Kypcop. Haj HyneBbIM KypcopoM JI0JIKHA CTOSATH
Metka. Ecnmu metrku Her, HaxmuTe [OK] — Merka BcTaHeT HaJl HYJIEBBIM KYpCOpPOM.
Knonkamu <P YCTaHOBUTE KypCOp Ha BEPUIMHY 30HIUPYIOLIETO HUMITYJIbCa. 3aTeM
kHonko [OK] mnepexnmounTech Ha HW3MEPUTENBHBIM Kypcop M YCTAaHOBUTE €ro Ha
MAKCHMMYM (MMHMMYM) OTPa)KE€HHOT'O UMITYJIbCa.

st Goniee TOYHOTO TO3UIIMOHMPOBAHUS KYPCOPOB PEKOMEHIYETCS IMOJIb30BAThCS
PACTSKKOM.
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Nokanunsauunna pazdbanaHCcMpPOBKM Napbl pecrieKToMeTpom

Crioco0 1o3BOJISIET JOKAIU30BaTh MECTO HapyIIEHHUs] CUMMETpUM mapsbl. [ljig atoro B
pedIeKTOMETPUYECKMX U3MEPEHUSIX CleyeT MCIIOJIb30BaThb CXEMY M3MEPEHUs 3aTyXaHUs
acumMMeTpuu LBal, ¢ momonipio KOTopoit COOCTBEHHO U BBISBIISIETCS HapyIllleHHe OallaHca
3alIMIIEHHOCTH Mapsl OT IoMeX. Pas30amaHcupoBka mapbl IPUBOAUT K IOTEpe
3alIMIIEHHOCTH OT IIOME€X B JHMHUM. UTO MOXKET CIIy)XUTb NPUYMHONW HapyIICHUS
CUMMETPUYHOCTH Hapbl? DJIEMEHTHI 3aIUUThl U HEKAYECTBCHHBIE COCIMHEHUS HA KpPOCCE;
HEKAa4YeCTBEHHbIE MY(PThI UM CKPYTKH; Ae()EKTbl M30JALMH (B YAaCTHOCTH, BO3HUKHOBEHHE
«COOOLIEHMs» C coceiHed mapoil), pasoutocTs napel. HekauecTBEHHBIE COEAMHEHUS

IPpUBOJIAT K OMHYECKOM ACUMMCTPHUU I1apbl Ra. HapymeHI/I;I H30JBIUU COITPOBOXAAKOTCA

R
CHIDKCHHEM COIMPOTUBIICHHS IO OTHONICHHIO K 3eMJie WM COCeIHUM Kujaam 7.
XapakTepHas JBYKpaTHas pa3OMTOCTh Maphl, KaK MpaBuUiio, c1ab0 BIMSIET HA MapamMeTphl
napbl, CHUMa€MbIMU Ha IOCTOSTHHO TOKE WJIM IMPU H3MEPEHUU EMKOCTH, U MOXET OBITh

BbIIBJICHA TOJIBKO U3MCPCHHUEM LBal .

CxeMa obHapyxeHuUs1 Mecma HapyuweHusi 6asiaHcupoeKu nap
HJ’IH pe(bJ'IeKTOMeTpa C CI/IMMeTpI/I‘lHBIMI/I BXOJ0OM H BBIXOJIOM.

CpenHsasa Toyka Bbixoga
CMMMETPUYHBIN N30NNPOBaHHbLIN BbIXOS
‘ pedrekromeTpa

obonoyka

N3onnpoBaHHbIN CUMMETPUYHBIN
BXOpf pednekTromeTpa

Beixoq renepaTopa 30HIUPYIOIIMX HMMIIYJIbCOB MOJKIIOYAETCS K BHUTOM mape
uMmeroe nokaneHbl nedekT. [Ipu 3ToM pacnpocTpaHsomascs M0 CUMMETPUYHOM mape
BOJIHA JIMIIb B CJIa0OM CTENeHW HAaBOAMUT OTKJIMK B O0OJOYKE WJIM JAPYro mape kabes.
CreneHp Takol HaBOJKM OINPEAENAETCS TaK HA3bIBAEMBbIM 3aTyXaHHEM acUMMETpUH (B
3apyOexxHOl nuTeparype — nponoibHbId Oamanc LBal - Longitudinal balance). dns
TUIUYHBIX JIMHUK CBsi3u 3Hauenue LBal w©He momkHO mnpeBsimmate ypoBHs -40 1b.
[IpakTHyeckn Ha 3Ty BEIMYMHY YMEHBIIAIOTCS HABOJKH, BbI3BAaHHBIE COOCTBEHHOMU
HEOJIHOPOAHOCThIO ~ Kabesns, YTO TMO3BOJISIET YBEIUYHUTHb MPENEIbHYI0  BEIHMUUHY
oOHapyKuBaeMoro jeexra Ha 2 mopsiaKa 10 CPaBHEHHUIO C OOBIYHBIM CIIOCOOOM.
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Mydhma c omuyveckoli acummMmempueu

Jist MyQdTBI TOJIBKO C AKTUBHOW COCTABJISIONICH ACUMMETPUU MOKHO HApPUCOBATH

CXEMY 3aMEIICHMS:
@x0f-BbIX0j

=
o
=
o
o
o
o
o

Jns xabenst kareropuu 3 BO3MOXKHA JIOKaIM3alUsl IUIOXMX KOHTakTOB B My(dre
HaunHas ¢ BenuuuHbl 0,7 OM (BMecto 70 OM B OOBIYHON CcXeMe U3MEpEHWs), ISl KaOes
KaTeropuu 4 sta BeqrurHa umeet nopaaok 0,1 Om.

Ymeuyka
[ToBpexaeHe H30IAIUN TPUBOIUT K Pa30aTIaHCHUPOBKE MAPhI, €CIIH MOBPEK/ICHA OTHA
Kuia B nape (yreuka Ha 000JI0UYKY HIIM COOOIIEHUE).

napa

Rym
obonoyka

OxuaeMplil Ipeies onpeaeeHus] YTeUYKH BO3pacTaeT B JaHHOM crocobe i kKabens
kateropuu 3 c¢ BenuuuHbl nopsaka 110 Om go 11 xOM, a qna Gosee xopolero kademns
kareropun 4 10 40-50 kOm.

lpumepsbi
UcnonwzoBancs npubdop MPK-ITPO IN'amma B pexxume BeiiBieT-pediiekToMeTpa co
CXEMOM BKJIFOUEHHUS NMPUBEIECHHOMN Ha CIIEIYIOIIEM PUCYHKE:

74



Ymeuka

[Tpu ycunenun B 36 nb na kabene nuunoit B 600 M ¢ yreukoit Ha pacctosauu 300 m
ObLIa ToJTydeHa pedeKkTorpaMmma:

| OTpaeHue oT yTeuku B 13 kKOM
30HAMPYIOLLMI UMMYTBC '/ Ha paccTosiHm 300 M
|

OTpaxeHue OT OTKPbITOro
KoHLa kabens Ha paccTosiHum 600 m

Bunno, uro yreuka B 13 kOM yBepeHHO OOHAPYKXMBAETCS U BBI3BIBACT Jaxke OOJBIINN
OTKJIUK, YeM OTKPBITHIH KOHell Kabens. DTO eCTECTBEHHO, T.K. OTKPBIThIA KOHEIl HE BHOCUT
aCHMMETpPHUH B Ka0ellb M CHTHAJI OT HEro YCIIEUIHO OCJIAa0JISeTCs 32 CUET CUMMETPHH CaMOi
napbl. AHaJIOIMYHO OCJIAbJseTCs U caM 30HIUPYIOIIUN UMITYJIbC 10 TAKOW CTENEHU YTO €ro
UACHTU(UKAIMS HAYMHACT BBI3BIBATH 3aTpyAHeHHe. s YeTKOro MO3WUIMOHHPOBAHMUS
MIEPBOTO0 M3MEPUTENBHOIO Kypcopa Ha 30HAHMPYIOIIEM HMITYJIbCE NPUXOJUTCS BPEMEHHO
MepeKIIoYaTh Npubop B PEXKHUM COBMEIIEHHOrO BX0ja-Bbixoaa. llonsipHOCTh OTpaskeHui
oTpeJieNIAeTCs Kak MOAKIIOYeHUEM pedIeKTOMeTpa, TaK U 3HAKOM aCUMMETPHUH Maphl.

Mydhma c omuyeckolu acummempuedti
[Tpu ycunenuu B 39 nb Ha xabene quHoM B 600 M Oblia osrydeHa pediekrorpamma:

30HAVPYOLWMA NMMYMBC

OTtpaxeHue ot MydpThI

t_/ ¢ conpotumenexviem 1 Om

Ha paccTosiHm 300 m

Mydrta ¢ acummerpueit 1 OM yBepeHHO OOHapykuBaeTcs Ha (OHE COOCTBEHHBIX
HEOJHOPOJHOCTEH Kabes.
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MOCTOBBIE U3SMEPEHUA

Br160p MOCTOBBIX M3MEPEHUH OCYIIECTBIIETCS B | TaBHOM MEHIO.

MHoro¢gyHKUMOHaNbHbIA 3KpaH

BuiGpaH kabenb: Kabenk 100% _
BONILTMETP |AC |BC |AB

ConpoTHBNEHWe nzonayun (MOmM) - =50 000
OTHoweHne R naonaumumn xun (ko K) RyTtevkn > 20Mom
CEeOEIE ConpoTuenenue wnendia (Om) 3241
MoBpeXAEHHBLIA YYacTOK -
PaccTosiHWE A0 MECTA YTEYKM (M) - 999
wneid PaccTosHMe ¢ yueToM koadid K (M) - 1000
Temneparypa (°C) +21
Inuna kaGena u3 wneida, EMKOCTH, CIMCKa (M) - - 1000
OmMuyeckas acuMMeTpus (OmM) 0.0
YA LE] EmkocTb (HD) - -
EMKOCTE X0opowWwen xunel (HO) - -
PaccroaHue no MecTa obpeIBa - -
eMKOCTh
G ~000.3
B-C: ~0003 -000.0
oGpeie AB: -000.0
OUHCTHTE YCPEAHEHME thUALTP
NPoTOKON I 18 I PYH

MHoro¢yHKIMOHATBHBIN 3KpaH pa3ouT Ha 4 mos:
[Tone mpoTokoIa NO3BOJSAET IPOTOKOJINPOBATH PE3YIBTAT U3MEPEHHUIA.

[Tone mepexroUeHNs pexUMOB (cieBa). BoiOop pexkrma ocyIiecTBIsSeTCs HaxKaTueM
kHornok F1 — F6.

ITone uamepenuit. JlanHble U3MEPEHNN BBIBOIATCS B I10JI€ U3BMEPEHUN IO BCEM TPEM
kommyTanusaMm mapel AC, BC u AB. B OGonbinom okHe (ukcupyeTcs pe3ysbTar
u3MepeHus 1o BeIOpaHHON kommyTauuu. Ilepexmouenune kommytauuit AC-BC-AC
KHOTIKK A V.

MeHro (HHKHSAS CTPOKa) YIPaBIseT U3MEPEHUsIMHU — KHONKH F7 — F12.
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Pexnm U30N1ALUNA

Cxema IOAKIIIOYECHUS

A [B|C napa
222294
o
E @ obonoyka 1unm xuna gpyron napb
o
o cooooodp MepekntoveHme kommyTaunn AC-BC-AB

kHorkamu 4 T

[Tone nsmepeHun

BuibpaH kabens: Kabens 100% _
BONbLTMETP |AC |BC |AB

ConpoTMBNEHHE u2onauuK (MOM) >50000 | =50000
OtHoweHne R nzonaumnm xun (kKo K) RyTeukn = 20Mom
ConpoTMBneHHe wnenda (Om) 321
MoBpEXAEHHLIA YYACTOK -
PaccTosHKe A0 MECTA YTEHKM (M) - 999
wnench PaccToAnue ¢ yyeToM Koadih K (M) - 1000
Temneparypa ("C) +21
Onuna kabens u3 wnemda, EMKOCTH, CIMCKa (M) - - 1000
OMHYECKas acHMMETPHA (OM) 0.0
PUERLE EMKoCTE (HO)
EMKocTE Xopowen xunel (HD)
PaccTosHue o mMecta obpbiBa
eMKOCTh
> 50
B-C: > 50Om
06pbIB AB:  >50TOm TOMm
BT koadith K nopor MOm Urect ycpegHeHne — | thuneTp
—_— . | 10000 180 16 [ aeTo
MeHto:

Koadd. K — 15 moucka noBpexieHui.

I[Topor MOM — ycTaHBanMBa[OT JUIsl BEPXHEH CTPOKU-WHIUKATOPA, UMHUTHPYIOLIEH
JIBUKEHHUE CTPENKU. Y JOOHO AJisi OBICTPOrO KOHTPOJISI HCIIPABHOCTH Maphl.

U tect — tectoBoe HampspkeHnue: 400 B ans moucka aedexrtos, 180 B mist paboTer 6e3
OTKJIIOUEHUsI 000pyI0BaHUS.

YcpenHenue — KOJIMYECTBO YCpeAHEHHUH (uUibTpa: MpU HECTAOMIBHBIX IMOKa3aHHIX
PEKOMEHIyeTCsl YBEIUUUTh KOJIMUECTBO YCPETHEHUH, sl YCKOPEHUSI U3MEPEHUI MOKHO
€r0 YMEHBIIUTD.

OunbTp: aBTO — MOCTOSHHBIN Nepe3anyck GuibTpa, pydyHoil — 3amyck kHomkoil [OK].
Ilepen BIIOUEHHEM pYYHOTO (PHIBTpa HEOOXOAMMO TOKAATHCS TIONHON 3apsaKu
kabenst. Pabora ¢pmiibTpa conmpoBoKIaeTCs IBUKEHUEM HIDKHETO WHAMKATOPA.
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Pexum EMKOCTb

Cxema IIOAKJIIOUYCHU A

A [B[C napa

obonoyka nnu xuna gpyron napsl

0 000000
HH

coooeodp Mepekntovenne kommyTaumin AC-BC-AB

kHormkamu < T

ITone n3mepenuit

BriGpaH kabenk: Kabenk 100% _
BONbTMETP |AC |BC |AB
ConpoTHBNEHWe nzonayun (MOmM) >50000 |>50000
OTHoweHne R naonaumumn xun (ko K) RyTtevkn > 20Mom
CEeOEIE ConpoTuenenue wnendia (Om) 52.2
MoBpeXAEHHBLIA YYacTOK
PaccToAHWE A0 MECTA YTEYKM (M) - -
wnend Paccroanue ¢ ydetoM koaihih K (M) - -
Temneparypa (°C) +21
InuHa kaGens u3 wneida, EMKOCTH, CIMCKa (M) - - 2000
OmMHYecKan acMMMeTpua (OmM) 0.0
yTedka EMKOCTE (HO) 102.5 102.5 106.0
EMKoCTE XopowWwen xunel (HO) - -

PaccroaHue Ao MecTa obpeiBa - -

A-C: 103 v 1025

B-C: 103 O

EMKOCTh

oGpis AB:  106HO HO
OUMCTHTL AONYCK JHAYEHWE- — Jonyck’ —— YCpPEAHEHWE thuneTp
npoToKon BbIKN 0 10 16 I Py4H
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Pexxum LUNEUD

Cxema IIOAKIFOYCHUA

DDEIDCIDE@]

napa

3aMKHYTb Wwnend Ha ganeHem KoHue

[Tone nsmepeHun

BONBTMETP

nionAauuna

yTeuka

EMKOCTb

00pbIB

OYHUCTHUTE
npoToKoN

BuibpaH kabens: Kabens 100% !

|ac [BC |AB

ConpoTHBNEHHe u2onauuu (MOM) >50000 |>=50000

OtHoweHne R nzonaumnm xun (kKo K) RyTeukn = 20Mom
ConpoTMBneHHe wnenda (Om) 52.2
MoBpEXAEHHLIA YYACTOK

PaccTosaHMe Ao MECTa YTEYKM (M) -

PaccTosHHE ¢ yueToM Koadih K (M) - 1000
Temneparypa ("C) +21
Onuna kabens u3 wnemda, EMKOCTH, CIMCKa (M) - - 1000
OMHYECKas acHMMETPHA (OM) 0.0
EMKoCTE (HO)

EMKocTE Xopowen xunel (HD)

PaccTosHue o mMecta obpbiBa

52.2
OMm

A-B: 52.2 Om

——ycpeaHeHne ——— uneTp
| 16 | pYy4H
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[Ineti u3mepsiercs Toibko Mex 1y nposogamu A u B. Ecnu BeiOpana mapka kabenns,
TO PE3yJIbTAT U3MEPEHUS MIEPECUNTHIBACTCS B AIHHY KaOeIs.

Bri6paH kabens: Mapka kabens _

BOJIbTMET|

P [ac [sc a8

ConpoTUBNEHKME uaonauumn (MOm) - - R
OtHowenune R naonauum xun (koathd K) -

usonaumna Conpotuenenye wneitha (Om) 522
MoBpEXABHHLIA YYACTOK .
PaccToAaHWe fo MecTa yTevku (M) - -
PaccToaHMe ¢ yyeTom koaihih K (M) - -
Temnepatypa (°C) +21
OnuHa kaGena ua wnenha, EMKOCTH, CNMCKa (M) @ -
OmMMyecKan acMMMeTpuA (Om) -

yTedka EmiocTh (HO) - - -

EmiocT xopowen xunel (HD) - -
PaccTosHKe go MecTa obpeiBa 0.0 0.0

EMKOCTb

AB: 5220w :
obpbIB OM
OYMCTHTE YCPEAHEHWE thuneTp
npoToKon ’T 16 | pyw
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N3mepeHne oMUYECKON aCUMMeTpUmn

3aMKHUTE HUCIBITyEMbIC JKWJIBI HA JAJbHEM KOHIIE MEXay co0Oi M Ha 000JIOUKy
kabenst (wm Ha MO0y oOpaTHyto xmiy). [IpoBoma A U B moAKIIOYHTE K HCIBITYEMBIM

JKWJiaM, IIpOBOJ C x obOoJouke.

B pexnme IIJIEN® sxmounte ¢uistp. IMocie paGoThl Gerymeii cTpoku mpubop
3alOMHHUT conpoTtuBicHue muieida. B pexxnve YTEUKA HakMHUTE KHONKY [aCHMMETPH].

Pesynprar Oyzner 3aHeceH B IPOTOKO.

Cxema IOAKIIIOYECHUSA

DDCIDCIDE@:]

obonoyka 1unm xuna gpyron napb

3aMKHyTb napy 1 oBoNoYKy Ha fanbHeM KoHLe

[Tone nsmepenun

BriGpaH kabenk: Kabene 100% _

BONBTMETP |AC |BC |AB
ConpoTuenedne nzonayun (MOwm) - - -
OTHoweHue R uaonaunu xun (koaihdg K
CEEOERRE ConpoTuBnenue wnedda (Om) 19.9
MoBpeXAEHHLIA YYacTOK 1
PaccTOSHHE A0 MECTA YTEYKM (M) - 994
wnekd Pacctoanue ¢ yuetoM koaihih K (M) -
Temneparypa (°C) +21
Onuna kabens u3 wnenda, EMKOCTH, CIMCKA (M) - - 1000
OMUYeCKan acMMMETPUA (OM) 0.1
Eatd EmkocTe (HO) - - -
EMKOCTE Xopowen Xunel (HD)
PaccToaHue Ao MecTa obpLIBa
OMEOCTE | w1
Xb 994 m 994
Xa:
obphbIE M
TG - acMMMETpUA ANWHA ——ycpeaHenme | thuneTp
npomokKos 0.1 I 1000 32 I PY4H —‘
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Mowuck pedekra nsonaumm kabens

Mocm nocmosiHHO20 moOKa

OmnpeneneHre pacCTOSHHUS 10 MECTa C IOHMXKCHHBIM COIPOTHBICHHUEM H30JISIIUH
OCHOBAHO Ha M3MEPCHHH IOCTOSHHBIM TOKOM COIPOTHBICHHUS JKWJIBI IO MECTa YTCYKH.
CoBpeMeHHBIH MOCT IOCTOSHHOTO TOKAa B MHOCTPAHHOW TPAHCKPHIIIUM YaCTO HAa3BIBAIOT
Resistance Fault Locator — «pe3ucTHBHBIM JTOKATOP YTCUKH».

R1b - conpoTuBneHune Xunbl 40 YTEYKM

.

r—
|

_—

yTeuka Ha oGonouky ¥
UNW SPYIYI0 Xuny

UroObl mMpoOBECTH HU3MEpPEHHUs, HEOOXOAMMO BKJIIOYHTH ydacTok ¢ Rlb B
AIIEKTPUUYECKYIO 1eTb. J{JIsl 3TOro Hy)KHA HEMOBPEXKICHHAs 00paTHas JKuiia B Kabee:

AmMnepmeTp
BonbtmeTp .
, obpaTHbIN NPOBOA
/ KUna c yTeykown
R1b
A ]

yTedka Ha 06onouky
NNV SPYIYIO XNy

NcTouHUK HanpskeHns

OOpaTHas *Wjia UrpaeT pojb U3MEPUTENILHOTO NMPOBO/A BOJIBTMETPA I U3MEPEHUS
nasieHus HanpspkeHust V Ha yuactke ¢ R1b. I1o 3akony Oma

Rlbz\T/

Texaudeckas peanu3anus (HECMOTPS Ha OYEBHUAHYIO TPOCTOTY HJIEH) JTOCTATOYHO
CJIOKHA.

Oopartnast xujaa. ConpoTHUBIIEHHE H3O0JSALUU OOPaTHOTO MPOBOJA JIOJKHO OBITH
MHOTO OOJIbIlIe CONMPOTHBIIEHUS HCCIEAyeMOil yTeuku. BoiabTMeTp IOJIKEeH IMOKa3bIBaTh
HanpspbkeHne uMeHHo Ha R1b.

Ecnmu Ha oOpaTHOM mpoBoJe IulOXas H30JALUS, TO JO BOJBTMETpa JOHAET
HETIPaBWIbHOE 3HaUCHHE HanpsokeHus. [ obecnieueHns TOYHOCTH H3MepeHHni R n3omsimmn
00paTHOM KUJIBI IOJKHO OBITh, O KpaiHeil Mepe, B 400 pa3 Gonblie noBpexxaeHHON. s
BBICOKOOMHBIX YTE€YEK TaKOE IPABHJIO BBHINOJHHUTH JOCTATOYHO CIOXHO. Ecnm Bemercs
nouck yredku B 50 MOM HeoOXonuMo HaiTu oOpaTHBIN MpoBoA ¢ u3ossinueil He Xyxe 20
I'OM. DTO npUHIUMITHAIBHOE OTPAaHUYEHUE JIOKATM3ALNHN YTEUEK.
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HcTounuk HanpsikeHus. VcnbiTaTenbHOE HAIPSHKEHUE MTOAAETCS HA MOBPEXKICHHYIO
KHWIY OTHOCUTENIBHO 3€MJIM, YTO MPUBOAMUT K 3apsiay eMKOCTH. [[i1s m3aMepenust ciaboro
TOKa yTEYKH, HEOOXOIUMO 3aBepIIUTh Mporecc 3apsga. CrenuanbHbIe CXEMBI JTOKHBI
YCKOPATD 3apsifl IIMHHBIX JTUHUH, 00J1aJal0MX 3HAYUTEIbHOU EMKOCTBIO.

BoabTmerp u ammnepmerp. Tox uepe3 yreuky B 50 MOM ot ucrounuka 400 B
coctaBisieT Bcero 8 MKA. [l obecnedenus tounoctu 0,1% ero HeoOX0oauMO H3MEPSTH C
paspenieHueM He Xyxe 8 HA.

[Tanenune HampspKeHWS HA y4acTKE MEIHOM >KWiibl auamerpoMm 1,2 MM aiauHOM 1 kM

coctaisieT Bcero 130 MxB. D10 HanpspkeHHe HEOOXOMMO U3MEPATH C TOYHOCTBIO HE XyXKe
0,15 mxB.

CTa0WIbHOCTh W3MepeHUi. V3MepeHus HEoOXOAMMO MPOBOAUTH HA JIMHUAX, B
KOTOPBIX BCErJa €CTh IOMEXM, 3a4acTyl0 IPEBBIIIAIOLINE YPOBEHb I0JIE3HOTO CUTHAA.
IIpoueccel, Kkak NpaBUJIO, HECTAaOWIBHBI M BCE HU3MEPEHHS HEOOXOIMMO IPOBOIUTH
OJTHOBPEMEHHO.

CoBpemennblii MocT. Vcropuuecku aisi pelieHuss 3TUX MNpoOJIeM MOBPEKICHHAS
KUJla BKJIIOYaJdach B cXeMy Kiaccudyeckoro Mocra (Myppes umu  Baprnes). Moct
YpaBHOBEUIMBAJICS, YTO IO3BOJISJIO JOCTUYL JIOCTATOYHON YYBCTBUTEIBHOCTH METO/A U
3alIMThl OT IOMEX. B coBpeMeHHBIX MeTofax 3Toro 3¢¢exra AOCTUraroT 3a CYET
npuMeHernss MHoropaspsimHoro ALl u  mmdpoBoit  o0pabotkm curHana. Ilpudem
KJIACCUYECKHE MOCTOBBIE METO/Ibl HHTETPUPOBAHBI B OJJUH U3MEPUTENbHBIN Ipoliecc.

Memod Kyndgmronnepa

Ecmu He ymaercs momoOpaTh oOpaTHyto »kuiny ¢ cooTHomenue 1o Rwuz>400,
KOppeKTHbIe n3Mepenust R1b HeBo3MokHBI. 13 3TOr0 mpaBuia €cTh OAHO HCKIFOYCHUE —
Korja o0e >KHJIbI TOBPEXICHBI B OAHOM MecTe (Hampumep, moBpexjaeHa mydra). B atom
ciyyae ucnoib3yroT Metoq Kyngmromnepa (K-tecr).

obpaTHas xuna

R1a
R1b

A — \
nccrepyemas xuna
RyT_b RyT a

3Has cooTHolIeHre Ru3 AByx *®ui — mwioxoi Ryt _b u otHOcHTeNnbHO Xopomiei Ryt_a
— MOXHO OIpPEJCIUTh MECTO IMOBPEXKIAECHUS OOBIYHBIM MOCTOBBIM MeETOJOM. J[st 3Toro
nepen u3MmepenueM R1b Ha xomoctom Xxomy HeoOxomumo u3Meputh kKodddurment K,
OTpakaroIuii OTHOILIeHHE Ru3 ABYX KUII:

K=2Ryr_b /(Ryr_a- Ryr_b)

Koadpduuuent K mokaspiBaer mompaBky, KOTOpyl0 BHOCUT Mmetoa Kymgwmronnepa B
MocToBble u3mepenus. Eciu Ruz xopoueit sxuibl ropazo Oosnbiie mioxoi, To K crpemutcs
K 0, To ecTh mompaska B MeToze Kyndmromiepa HyneBas, U ciaydaid CBOIUTCS K OOBIYHOMY
MOCTOBOMY U3MEPEHHUIO.

13 5[]

[MTomumo mompaBku, kKoddpduimeHT K oTpakaeT [nBe CyIIECTBEHHBbIC BEIHYMHBI,
xapakrepusytomue usmepenus. Koopounument K mokaspiBaeT  OMOIHUTEIBHYIO
MOTPEUTHOCTh METO/IA!
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A=K Ap, rne Ap— OCHOBHAsI MOTPEIIHOCTh MOCTOBBIX U3MEPEHU.

ITpu K<<0,1 nomonHUTENBHAS MOTPEIIHOCTh U3MEPEHHI He3HauuTenbHa, npu K> 0,1
JIOTIOJTHUTEIIbHAS MTOTPEITHOCTh CTAHOBUTCS CPABHUMOM ¢ OCHOBHOM, a mpu K>1 (Ra < 3Rb)
JIOTIOTHUTEJIbHAS MOTPEUIHOCTh BO3PAcTaeT HACTOJIBKO, YTO BO3MOXHBI TOJBKO OLICHOYHBIE
U3MEpEHMUS.

Ecnu >xuibl moBpexIeHbl HE B OIHOM MecTe, To MeToj KyndMrioniepa HempuMeHUM.
B sTom ciyyae K-tecT mokaspiBaeT AONOJHUTENBHYIO MOIPEUIHOCTh U3MEPEHUM MOCTOBBIM
METO/IOM H3-3a IJIOXOT'0 COOTHOIIECHUS U30JISILIUU HKHIL:

g K<0,1 A =KL, roe L — mmna xabeis.

Kak yxxe roBopwyioch, Ipu XOpoIlleM cOOoTHoueHuu uzoisanuu kw1 K — 0. [lpu
cootHomenun 1:400 K=0,005. ITo mepe cOmmwkenuss Ruz ayx >xun koadpdumment K
BO3pacTaeT, BO3pacTaeT U BO3MOXKHAs MOTPEIIHOCTh HM3MEPEHUN OOBIYHBIM MOCTOBBIM
meroaoM. [Ipu K=0,1 morpemrnocts Moxer mocturate 10% mnunbl kabens. JloctoBepHbie
u3MepeHus naigee HeBo3MOxkHbI: pu K>0,1 morpemrHocTs emie Bo3pactaer (3aBUCHMOCTD
HEeJIMHEeHHAas).

DT ciy4ad MOXHO YCIIOBHO pa3JelIuTh HA TPH CTECIICHU YTPO3bI, CIPYNITUPOBAHHBIX,
KAaK 3TO [IOKAa3aHO B TAOJIHULE:

K Crernenb He Kyndwmromrep Kyndmtomrep Ra
YI'PO3bI ITorpemnHoctsb [TorpemnHocTtsb
0,01<K<0,1 1-10% nnunbl MPEHEOPEKUMO
Buumanue! MaJia
0, I<K<1 Kenrast >10% Orto JOJDKEH CpaBHUMA C <100 xOm
obITh Kyndmromnep! OCHOBHOM

K>1 U3MEPEHNS HEBO3MOXKHBI TOJIBKO < 20 xOm
OLICHOYHbIE
U3MEpEeHHUs

B Tabnuie ykazaHbl Takke OrpaHU4eHus M0 Ru3 )KuiIbl A: IpU CONPOTUBIICHUAX HUXKE
20 xOm Meton Kyndmromiepa 1aet He1OMyCTUMO OOJIBLIYIO OTPEIIHOCTb.

Buumanue! Tlpubop mnpousBeaer uaMepeHus mnpu aro0bix 3HaueHusx K. Opnako

U3MEpUTENb JOJDKEH CcTapaTbcs Noao0pare obOpaTHyro »xuminy ¢ HauMmenbmimMm K. Ilo
BennurHe K OH cyIUT 0 MpUMEHUMOCTH METO/1a.
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lMMpuHyun noucka
CXGMa I/ISMepeHI/IH IIOKa3aHa Ha PUCYHKC.

xXopouwiaa xuna
A O —— D
B O—— HENCNPaBHAasA >una )
— p—

yTeuKa Mexay >kKurnow n o6ono4kon

C O./\---()P-()J-Igli'ia------- .

«—

=
E @ obonoyka nnm xuna gpyron napb
o
o |

DDEIDCIDE@]

3aMKHyTb WNend Ha ganbHEM KOHLe

N3meputenbHbIld MPOBOJ ¢ pa3zbeMa B MOJKIIOUAIOT K HEHCIIPABHOM JKWiIe Kades,
mpoBoA A - K HWChpaBHOU xwie, nmpoBoj C MOAKIIOYAOT K oOosouke kadems. JKwra c
TJI0XOW M3OJISIIMEN COeIMHSAETCS Ha TalbHeM KOHIIe Kalens ¢ MCIpaBHOM uiioi kabemns. Ha
nuieiid AB nmpuOop nojaeT UcnbITaTeIbHOE HANPSKEHUE OTHOCUTEIBHO 00O0JI0UKH Kalers.
Uepes xuny B Ha o0omouky uepe3 coOmpoTHBIEHHE [e(EKTHOTO ydYacTKa MPOTEKaeT
OCTOSIHHBIA TOK. [Ipm srom Mexnay pazeemMamu A um B ycraHaBimBaercs pa3sHOCTb
MOTEHIIMAJIOB, KOTOpas 3aBUCUT OT PACCTOSHUS 10 IIOBPEKICHHUS U CONPOTHUBIIEHUSA
nedexta. [Ipubop MpoOU3BOIUT MPEIM3MOHHOE U3MEPEHHE PA3HOCTHU MOTEHIIMAJIOB M TOKA
yTeukd, (UIBTPALMIO U YCPEAHEHHE JaHHBIX MJI1 YCTpAaHEHHUs BIUSHUS TIOMEX U
pPacCUYUTBIBACT PACCTOSTHHAE OT MECTa MOJIKIIOUECHUsSI PUOOopa 10 MOBPEKICHUSI.

[IpuGop mnoO3BONSET C BHICOKONW TOYHOCTBHIO ONPEAENATh pacCTOSHUE JO0 MecTa
MOBPEXJCHHUST M30JSILIMU C MEpeXOAHbIM compoTuBieHueM Jedekta or 0 mo 20 MOwm.
Boicokne wmerponornyeckue xapakrepuctuku HWPK-IIPO  BbI3BIBalOT 'y HEKOTOPBIX
u3MepuTeNell BHevyaTiieHHe, YTO JOCTaTOYHO NOJKIIOYUTH MpHOOp K JUHUM M BCerna
MOJIYYHIIb HY)KHBIH pe3yNnbTaT — TOUHOE paccTosiHue A0 aedexTa kadens. OqHaKo ciaeayeT
MIOMHUTh, YTO J@XKe HACANbHBIM MpUOOp HEOOXOAMMO HCHOJIB30BAaTh IMPABUIBHO, MHAYE
MOTYT BO3HHKaTh CYIIECTBEHHbIE OHIMOKM HE H3-3a TOrPEHIHOCTH Mpubopa, a H3-3a
HEKOPPEKTHOM paboThl. Kakue xapakTepHble OMIMOKM MOTYT NPUBOJIUTH K HEBEPHBIM
pe3ysbraTtam?

He ogHo noBpexaeHue Ha Kabene

Ha kaGene BoBpeMs He ObLTM MPOBEIEHBI IUIAHOBBIE M3MepeHus. [Ipu 3Tom moryt
BO3HHUKATh IMOBPCKIACHUA H3O0JALOUHA, O KOTOPBIX HE JOTaJAbIBACTCA II0JIB30BATCIIb
anmapatypsl. Hampumep, cHauana «3arekiia» ofgHa My(dTa U CONPOTHUBICHUE H3OJIALUU B
Hel moHu3mIoch 10 8 MOwm. Kabens nmpomomkaiu 3KCITyaTUpoBaTh, IOKa B Ipyroil Mydre
HE TPOMU30LLI0 MOBPEKIECHUE W COMPOTUBICHUE B HeW moHu3miIoch 10 1 MOwM. IlepBas
My(Ta HaxOQUTCA HA PACCTOSHUM 2 KM OT CTaHLMHU, a BTOpas Ha paccTOsiHMM 5 kM. Bce
MOCTBI TIOCTOSSHHOTO TOKa YCTPOEHBI TaK, YTO ONpPENEeNSIIOT OJHO MOBpexiaeHue. J[Ba
MIOBPEXKICHM, HAKJIabIBAsCh APy HA APYyra, Jal0T CMELIAaHHYIO KapTUHY. B HamewMm ciydae
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TH JIBa MOBPEKACHHS OyayT [aBaTh KapTUHY, Kak OyATO OJHO TMOBPEKICHHE C
conportuBieHrueM 890 kOwm HaxomuTcs Ha paccTosHuM 2 kKM 625 M. To ecTh ommoOKa
u3MepeHus 625 m.

HenpaBunbHO BBeaeHa AnvHa kabens

[Ipu onpeneneHNN MecTa MOBPEKACHUS U30JSALUU TPUOOpP CHAYaIa U3MepseT Huieid.
Tem cambiM OH 3amoMHHAeT AMuHY Kadens L B Omax. 3aTem mpubop u3MepsieT pacCTOSTHHE
10 noBpexJeHus uzossiiuu. M3mepurenbHas cxema MPK-TIPO usmepsier paccrosHue 10
noBpexxaenns X B Omax. Korna npubop noxydaer pacctosiHue 10 nospexacHus X B Omax,
OH JenuT ero Ha JuuHy kabens L B Omax. Tem cambiM mipuOop ornpenensieT OTHOCUTENbHOE
paccTosiHue /10 MOBPEXKJICHUSI B THICSYHBIX JOJSAX JJIMHBL. JTO OYEHb TOYHOE M3MEPEHHE,
nomyckaercsi omuoOka He Oonee 0,001. Pesynprar mpuOop BHIBOAMT HA 3KpaH, KOraa HE
BBEZICHA JUIMHA Kabens. Oror pexum HasbiBaercs «Kabens 100%», a paccrosHHe 10
MOBPEXKACHUS MOKA3aHO HA JKpaHE ¢ TOYHOCTHIO J0 AECATHIX JOJEH MPOIEHTa OT AJIUHBI
Kaoers.

YToObl MOTYYUTh PACCTOSIHUE B METpax, MPUOOPY HAJI0 OTHOCUTEILHOE PACCTOSHUE B
MPOILIEHTaX YMHOXKUTh Ha BBEJICHHYIO M3MEpPUTENEeM JUIMHY Kabens. BoT 3aech nosiBisiercs
BO3MOXXHOCTh OIIUOKHU. B 0IHOM cilydyae U3MepUTEeNH YKa3bIBAIOT MPUOIU3UTEIbHYIO AITUHY
kabenst — Harpumep, 3 400 M, a Ha camoM jaene anuHa kabens 3450 m. Ecnm moBpexacHue
HAXOJUTCS TMOCEepeANHE, TO He yka3zaHHble 50 METpPOB, YMHOXCHHbIE HAa OTHOCHTEIHHOE
paccrosinue, 1aayT omuoKy B 25 M. Ecnu ykassiBaeTcst mpubInu3uTeNbHas JJIMHA Ka0ens, TO
Jdyd4llle TPOBOAUTH HM3MEPEHUS C TOro KOHIA, K KOTOpoMy Osmxke nedekt, uToObI
MUHUMU3HAPOBATH OMIMOKY M3-32 HETOYHOTO YKA3aHUS JITHHEI.

B napyrom ciydae u3MepUTENM TOJB3YIOTCS CICUUMANIBbHOM (yHKIMEeW mnpudopa,
KOTOpasi PacCUMTHIBACT JJIMHY Kabels 1Mo WM3MepeHHOMY INuieidy, eciaw yka3aHa Mapka
kalenss W Temmeparypa mouBbl (MyHKT «Mapka kabensi»). OgHAKO HUCHOIB3YyeMbIe
CIIPAaBOYHBIC 3HAYCHHUS YICITHHOTO COMPOTHBIICHHS XWIJIBI KaOels MOTYT OTINYAThCS OT
pealbHbIX B TpaHHIAX TEXHOJOTHH HM3TOTOBIIEHUS Kalens. Pa3pemieHHBbI TOMYCK MOXKET
nocturatb 10 %, a 3HAUYUT W OMHMOKA PACYETOB MOXKET JOCTHUTAaTh COOTBETCTBYIOIIMX
3HaueHui. KpoMe Toro, BO3HUKAET TOMOTHUTENbHAS OIMOKA B OMPEIeICHUH TeMIIepaTyphl
MOYBBI, Jla W TEeMIepaTypa IOYBBI MEHSETCS BIOJbL KaOems. [lompoOyiite H3MEHHUTH
BBEJCHHYIO TemmepaTypy Ha 3-5°C © MOCMOTpHUTE, KaK U3MEHHUTCS pe3yabTart.
N3mepuTensM ciieryeT TOMHHTB, YTO KOTJIa OHU IMOJIB3YIOTCS (DYHKITUEH pacdeTa JTHHA 110
Mapke KaOens W TemIepaType, OHHM 3aBEIOMO MOJYYal0T NPUOIU3UTETHHBIA pe3yabTart.
TouHBII pe3yabTaT MOXKET OBITH MOJIYUEH, €CITU BBEJICHA TOYHAS JUTHHA KaOeIsl.

He ynaeTtcsa nogo6paTb XOpoLyHo Xuny

Ecnun moBpexnmeHbl Bce KWiIbl Kabens, TO Ha oOpaTHOM XKuie Toxe Oyaer
noBpexxJaeHne. Torga 3To MOBPEXJICHHE HAJIOXKUTCS Ha IEpBOE MOBPEXKJIEHHE U JacT
CMEIIEHUEe pe3ylibTaTa B CTOPOHY NOAKIIOYEHHUsT oOpaTHOM >xuibl. Ecam u3Mmeputh
paccTosTHUE 10 TIOBPEXKJICHHUS C Pa3HBIX KOHIIOB Kabens, TO CyMMa MoKa3aHuil OyaeT OombIie
JUTMHBI Kabensi. B mpenenbHOM ciydae, KOoraa Bce JKUIIbl TIOBPEKICHBI OJMHAKOBO, TIPHOOD
Bcerjna OyJeT MOKa3bIBaTh MOBPEXKICHUE HA JaJbHEM KOHIlE Kalels, ¢ KaKoro KOHIA HH
MIPOBOAMIIOCH ObI U3MEpPEHUE.

B TakoMm ciydae mydine BCero MCHOIb30BaTh BCIOMOTATeIbHBIA Kabenb. Ecnu ecth
TEXHHYECKass BO3MOXHOCTh, JOIYCTUMO 3aKOJbIIEBAaTh W3MEPCHHE 4Yepe3 JIpyrue
HETMOBPEXKICHHBIE KaOeTu — TO €CTh MPUCOSANHNUTH K HEUCIIPABHOMU KUJIe HA aTbHEM KOHIIE
JIBC JKWJU W3 JIPyroro kabens M BBIBECTH HMX Ha MpuOOp (BO3MOXKHO, 4Yepe3 Jpyrue
COCIMHEHUS, eciau KalOenb MIAET He MapajlieNIbHO HEUCHpaBHOMY). B mpuHuune anuHa u
MapKa BCIIOMOTaTeNBHOTO Kabens Oe3pasznmuHbl. KOHEYHO, CleAyeT YYHTHIBaTh, YTO
CJIOXKHas MpOCTPAHCTBCHHAA KOH(bI/II‘ypaI_[I/HI MOKCT MPUBCECTU K AOMOJIHUTCIBbHBIM IIOMEXaM
NIpY U3MEPEHUH.
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Yacro ObIBaeT Tak, YTO BCIIOMOTATENbHBIN KaOeidh HE HCIOJIb3YeTCs, a U3MEPUTENb
WCTIONB3YET CHEMUANbHYI0 (DYHKIHIO W3MEpEeHHS KOd(h( HUIIMEHTa COOTHOIICHHS Je(PEKTOB
K. B atom ciydae ciemyer ObITh YBEPSHHBIM, YTO TIOBPEXKICHUE KU KaOeJst TPOU3OIILIH B
olHOM MecTe (ogHOoU MydTe), HHaue pe3yibTaT u3MepeHus Oyner HeBepHbIM. M3mepsas K
clieyeT yOenuThCs, YTO MOKa3aHMs He TUIBIBYT, a CTaOWIIbHBL [lelio B TOM, YTO MHOT/A MIPH
u3MepeHusiX JepeKT HAYMHACT IMOJACYIIMBATHCS HW3MEPUTENbHBIM HalpsDKEHUEM, W
COOTHOILIEHUE COINPOTUBIICHUI HauyMHAEeT MeHAThCA. Hamo mameputrs K HECKONbKO pa3, u
€ClIM TOoKa3aHusi CTaOWJIbHBI, cpa3y K€ 3aMKHYTh LUIeiid Ha JaJbHEM KOHIE U U3MEPHUTH
paccTostHue 10 TNOBpexaeHus. MHorna u3MepuTesnb MPOBOJUT HU3MEPEHUE PACCTOSHUS
no3xe m3MmepeHus K, a kapTtuHa yke M3MEHWIAach, U Pe3yJbTaT IOJIy4aeTCsi HEBEPHBIM.
UtoOBI MPOBEPUTH PE3YJbTAT, JIYUIIE IPOBECTH U3MEPEHHUS C ABYX KOHILIOB (B TOM 4HCIE U
K) u y6enutbes, uro cymMMa noka3zaHui paBHa JUIMHE KaOes.

Koaddunment K mokaspiBaeT OTHOIIEHWE MOMOTHUTENbHOW morpemHoctn AK,

BO3HHUKAIOIIEH IPU UCIIOJIB30BAHUU PACUETOB, K MACIIOPTHOM MOrPEIIHOCTH U3MepeHus A:
AK = KxA

JloctoBepHoe onpeneneHue pacctosiHus Bo3MoxkHO npu K < 10. TounocTs nu3mepenus
omm3ka k macroptHoit ipu K < 0,1 mms BeicokooMHBIX aedekToB (cBeime 100 kOm). s
nedexToB ¢ conpotuBieHueM Hike 100 kOM MeToa JaeT JOMONMHUTEIbHYIO MOTPEIIHOCTD.
[Ipyn ymeHpIIEHUM NEPEXOJHOTO CONPOTUBIIEHUS HA OTHOCUTENIBHO «XOpouiei» xuiae Ra
Huxe 3HaueHus 20 KOM MOrpenIHoCTh PE3KO BO3PACTAET U METO/ MOXKET ObITh HCIIOJIb30BaH
TOJIBKO I IPUOIU3UTENBHON OPUEHTUPOBKH IIPU MOKMCKE HeUcrpaBHOW My(]pThl. B 3TOM
cllydae Mbl PEKOMEH]IyeM IOJIb30BaThCAd PEQICKTOMETPUUECKUMU H3MEPEHUSIMH WIIH
HCII0JIb30BaTh BCIIOMOIaTeIbHbIN KalOeb.
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CueHapui noMcKa NoBpeXaeHUsA

Bbi160op Kabens
UroObl M3MEPUTH PACCTOSHUE [0 NOBPESKICHUA W30JSIIMU, HYXHO 0 Hayaja
u3MepeHnii B ['JTaBHOM MEHIO BBIOpaTh HY)KHBIA KaOenb, a 3aTeM MEPEUTH K CIEHAPHIO
noucka. Kak mpaBuibHO cenaTh BEIOOp B pa3IHUHBIX CITydasix?

Kak HanTu paccTosiHue B NpoLeHTax ANUHbI

Ortot pexkum HazbiBaeTcs «Kabenb 100%». OH ycTaHaBiIMBaeTCs 10 YMOJYAHUIO HpU
BKJIIOYeHUH mnpubopa. [loaToMy MOXHO cpazy NepexoauTh K u3MepeHuto. Pesynprar
MOKa3bIBaeTCs B % JIMHBI.

Tonbko aist kabens 6e3 BCTaBOK!

PacctosiHne B meTpax. BBog AnuHbl kKabens 6e3 BCTaBOK

YroObl MONy4UTh PE3yabTaT B METPaxX, HYXKHO W3BECTHYIO JUIMHY KaOelsi BBECTH B
«Kabens 100%». BBoa opraHu3oBaH B MEHIO Ha dKpaHe.
Toapko mig kadens 6e3 BCTaBok!

Kak paccyuTaTb AJNINHY Kabens no MapkKe U Temnepartype

B mynkre <Bpibop kabemss> BeiOepuTe <Mapka kabens™>. BwiOepute HYXHBIA THIT
(Mapky) kabens. Temepp Haj0 yCTaHOBUTh TeMIeparypy IpyHTa. MOXXHO BBECTH ee
BPYYHYIO, 2 MOYXHO B3ATh W3 CIIPAaBOYHHKA, KOTOPBIH XpaHUTCS B mamsTu npubdopa. s
9TOr0 B INyHKTE <30Ha> KHONKOW Haiiaure Bamy kinumaruyeckyro 3ony. [Ipubop Oyzer
paboTaTh CO 3HAYEHHMEM TEMIIEPATyphl, B3STOW U3 CHPABOYHMKA B COOTBETCTBMM C AATOMN
U3MEPEHUM.

Tonpko ans kabens 6e3 BCTaBOK!

Kabenb ¢ yyactkamm U3 pasHbiX MapoK Kabens

Takolf kabenp JOKEH OBITH MpeaBapuUTENbHO 3aHeceH B <CnMcok Kabemeir™.
Boiinute B Menio 2 u B nyHkTe <Bpibop kabens™> nuctaiite Cnucok 10 HY>KHOTO KaOes.
Haxxmute [OK]. PacctosiHue 10 MecTa MoBpexieHus: OyAeT aBTOMAaTHYECKU PACCUUTAHO MO
napameTrpam Kalens B maMsTd pudopa. MI3MEeHHUTh MM IPOCMOTPETh UX MOYKHO B ITYHKTE
<[Tapametpsl kabemns>.
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lMouck

Ilocne BBIGOpa KaoOens nepexoauTe HCEIMOCPCACTBCHHO K CHCHApHUIO IIOMCKa
IMOBPECKACHUA. ITouck COACPIKUT B ce0e HECKOJIBKO OCJIICAOBATCIIbHBIX 3TAIlOB H3MepeHPII>i.
Onu MMOoCJICAOBATCIIbHO OTPaXCHBI B IIPOTOKOIJIC. I/I3MepI/ITCJIIO HGO6XOI[I/IMO 3aI10JIHUTb
IIPOTOKOIJI, YTOOBI OTBICKATh IOBPECKACHUC.

[Moxainckoro 25/14 - LUPM o ?l

napameTp AC | BC |AB
1
2 |CooTHoweHwe R naonaumm xun (koadpdo.K) - - 0.072
3 |ConpoTueneHwe wneida (om) - - 87.6
4 |PaccToAHWe 0o MeCTa yTe4kM (M) 107 - -
5 PaccToAHWe C y4eToM koadpdd. K (M) 105 - -

1. Tlowuck oGpartHo# xuibl. [IpoBon C moxkimounte K 0bonouke kadens. Ha xomoctom
X0y MmpoBoioM B Haiiaure mioxyrw Xuily KaOens ¢ NOHMKEHHOH H30JsALUeH,
KOHTPOJIUPYSI CONMPOTHUBIICHUE N30 B cTpoke BC. 3aTreM mpoBoioMm A BbiOepuTe
XOPOIIYIO KUy KaOess, KOHTPOJIUPYs CONPOTUBICHUE U30JsMU B cTpoke AC.

2. Coortnomenune conporusieanii AC/BC nomxno Obite He xyxe 400. YroOsr
IIPOBEPUTH COOTHOLICHUE, KHOMKON M3MepstoT KodpduuueHT K, KoTophlii 10/KeH
ObITE He Ooubirre 0,005.

3. BximrounTte pexxum LHHEﬁ@, 3aMKHUTE MUIei( Ha anbHEM KOHIE MEXIY IJI0XO0W U
xopomrei xuwiamu. [lo mokazanusim mpubopa KOHTPOIUPYHTE Ka4eCTBO COCTUHEHUS
Ha JaibHeM KoHue. Ilocie BbimosmHeHus coenumHeHus kHonkod [OK] 3amycture
n3Mepenue nuieida GuaprpoM. Pabora Gpuibrpa obs3aTenbHal

4. Bxumounte pexum YTEUKA wu 3amyctute mouck HeucnpaBHocTH KHomkou [OK].
ITpubop nmokaxxer paccTosiHUE 710 TOBPEKICHUS U3OJSALIH

5. B cootrBercTByIOIIEH CTpPOKE BBIBOJAUTCS PE3YJbTAT, NEPECUUTAHHBIM C MOMOIIBIO
koa¢p¢punuenta K, ecnu Bce >kuibl Kalensl MOBPEXKICHbI B OJAHOM MeCTe, U HE
yaaetrcs noaodpaTh KUy ¢ Xopomeil u3onsanuei. B aTom ciydae mpu usmepeHun
koa¢ppunuenta K B n.1 cienyer nogoOpatsh 00paTHyO uily ¢ HauMeHbuM K.

BuiGpaH kabenb: Kabenb 100% _
BONbLTMETP |AC |BC |AB
Conpotuenedue uzonayum (MOm) - - -
OTHoweHue R uaonaunu xun (koathd K -
CEEOERRE ConpoTuenenue wnenda (Om) 29.9
MoBpeXAEHHLIA YYaCTOK 1
PaccToSHHE 80 MECTA YTEYKM (M) - 662
wnekd PaccTtosHue ¢ yuetoM koaihih K (M) - -
Temnepatypa (°C) +21
Onuna kabena us wnenda, EMKOCTH, CIMCKA (M) - - 1000
OmMuyeckas acMMMeTpus (OM) 10.1

JUERLE: EmkocTh (HO) - - -

EMKOCTE XOpOLWEHR Xunkl (HP) - -
PacctoaHue Ao mecta obpeiBa - -

EMKOCTb - B

Xa:
obphkIE M
- acHMMeTpus ANUHA — ycpeAHEHME | hUALTP
OHHCTHTE
npomokKos 101 I 1000 32 I PY4H
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Yacmo 3adasaembie eonpochbl

Ymo 6yodem, eciu He uzmepumo uwiielih uibmpom u 8KI0OUUMb YMeEuKy?

Eciu sro mepBoe usmepenue uuieiida, To mpudOOp MHPOCTO HE BKIKOYHUT IOUCK
HOBPEXACHUS, IOTOMY YTO €My HE C UeM CpaBHMBaTh pe3ysbTar. Eciau Bel yxxe nusmepunu
e GuabTpoMm, TO IpUbOp 3aIOMHHII ATO 3HAYEHHE U MPHUHSII ero 3a JUIMHy Kadensd. C
3TOM BETMYMHON OH OY/IeT CpaBHUBATH CONPOTUBIICHUE JKIIIBI 10 MecTa moBpexaeHus. Eciu
Bbl mpoBonuTe u3MepeHHsT Ha OJHOM M TOM ke uuiedde, TO mNepeMepsaTh €ro He
00s13aTenpHO. BBl MOXKeETe HECKOIBKO pa3 3allyCKaTh IIOUCK.

Ho ecnu Bbl mepen moncKoM HEMCHPABHOCTH M3MEPHIIN (UIBTPOM APYroM muieid, a
OH OTJIHMYaeTcs OT nuieida ¢ HEeHCIPaBHOCTHIO, TO BBl momyunTe OmMMOOYHBIN pe3yiabTar
MIOMCKA HEUCTIPABHOCTHU.

Ymo 6ydem, eciu nepenymanvl nposooa A u B, u nioxoii npogoo nooknouer k A?

Ha skpane Bol yBumute Xa:=pacrosiaue. Ilo cxeme Tpedyercs, uroObl xuia B Obuia
HecripaBHoi (Xb:=pacrosaue). Ecniu mokazano «Xa», 3T0 B NPHUHIMIIE HE BJMICT Ha
pe3ysbTaT, HO Mbl PEKOMEHIYEM IIOMEHSTh MecTaMH mIpoBojga «A» u «B» — wuHaue
U3MEpEHHUE MPOU3BOIUTCS HE cpa3y Yepe3 HEUCIPABHYIO KUy, a CHadalla yepe3 XOPOIIYIO
XKHITY, 9YTO MOKET NMPUBECTU K JONOJHUTEIBHOM MOTPEITHOCTH.

Ilpu noucke deghexma uzonayuu unu oopviea eviopan pabouuil rabenv uz Cnucka.
Ecmb pasnuya, ¢ kakoeo konya nooknouamscs K kavenio?

Ecnu xabenb 0e3 BCTaBOK (TO €CTh COAEPKHUT B ONUCAHUHM TOJBKO OAMH YYacTOK) —
0e3pa3nuyHo, ¢ KaKoro KoHia Bel moakmounnuck k kabemto. Ho g kabens co BcTaBKamu,
COCTOSIIIETO M3 yYaCTKOB C Pa3HHUMH MapKaMH, Pe3yJbTaT OyJeT pa3HbIM. YUYacTOK MO
HOMEPOM | NpH MOJKIIOUYEHHH C MPOTHUBOMOJOXHOTO KOHIIA HAa CaAMOM JIeJie CTaHOBUTCS
MOCJICTHUM, a TOCNeAHUN — mepBbIM. [ Takux kaOeneil Mbl pekomeHayeM B CHHCOK
3aHOCUTH Cpasy JIBE 3alKCH — 7151 paboThI ¢ KaberaeM ¢ pa3HbIX CTOPOH.
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Mowuck o6pbiBa xun

PaccmosiHue 6o o6pbiea no Memogdy cpasHeHUSs XuJl

Ecnmu B kalene ecTh HEMOBPEXKIEHHBIC JKWIBI, TO NIPUOOP MOXET ONPEACIHThH
paccrosiHUE 10 00pbIBa, CPAaBHUBASL EMKOCTh XOpOILIEH U 000pBaHHON KHJIbl. DTOT METOA HE
UCTOJNB3yeT mapamerpsl kalens. MoOXHO He BbIOMpaTh Kabenb, a cpa3y MepexoIuTh K
CLICHapHIO ITOUCKA IO METOAY cpaBHEHMs kuJl. Tonbko Juist kabeins 6e3 BcTaBok!

e

9 |EmkocTs (HD) 25.3 1337 = 2000
10 |PaccToAHWe oo MecTa obpelEa (M) = 16933 -

ITouck conepkuT 2 3Tana U3MEpEeHHil, OTpaXeHHbIX B IpoTokose. M3mepurento
HE00XO0AMMO 3aM0JIHUTh IPOTOKOJI, YTOOBI OTHICKATh MOBPEXKIECHHE.

1. H3mepbTe eMKOCTb JKUJI, YTOOBI ONPEAEIUTh, €CTh JIU B Kabese HeoOOpBaHHAs JKUIIa
C HOPMAJILHOM €MKOCTBIO.

2. Tlomck oOpbiBa. BpiOpaB xopomrylo u OOOpPBaHHYIO KWy, IMOAKIIOYUTE HX K
npubopy B m000M nopsiake K pazbemaMm A u B. IlpoBox C noxkirounte kK 000109Ke
kabenst (3emie). M3meppTe eMKocTh >kuil. BelOepure »xuiay, ¢ KOTOpOM Hano
CPaBHHUTH OOOPBaHHYIO, M HAXXKMUTE [3allOMHUTH Xopouryto]. [locne sToro Haxkmure
[mouck o6peiBa]. [Ipubop mokaxeT paccTosHUE 10 OOPHIBA.

Cxema nooxkaouerus

A [B|C

(o}
RTx A B €¢ Tx O

obonoyka 1unm xuna gpyron napb

0 000000
EE

DDCIDCIDE@:]

[Tone nsmepenun

BhibpaH kabens: Kabens 100% _

|ac [BC |AB

BONbTMETR

ConpoTUENEHUE n3onauMn (MOm)
OTHoweHWe R uzonaunu xun (koathdg K
ConpoTusnedue wnenta (Om)
MoBpEXAEHHELIA YYaCTOK

PaccTosaHMe Ao MECTA YTEYKM (M)
wnekd PaccTtosHue ¢ yuetom koaihih K (M) - -
Temneparypa (“C) +21
IOnuna kabens u3 wneida, EMKOCTH, CIMCKa (M) - - 1000
Omuyeckas acummetpus (OmM) -

EMKocTE (HO) - -

EMKOCTE XOpOLIER Xunkl (HD) - 203.8

PaccTosHMe Ao MecTa obpLiBa 50.3-

EMKOCTb -

nionAauuna

yTeuka

A-C: 103 Ho
B-C: 204 no

90.3 %

oOpbIB
OYMCTHTE 3aNOMHMUTL noueK _V°Pe*14’ée““e_ HUnETp
NpOTOKON XOpOowWyHo obpbiBa I
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IIJIAHOBBIE U3SMEPEHUA

[Tpubop mO3BOJISET aBTOMATHU3MPOBATH IMPOLECC M3MEPEHHS, 3aluCU W YTCHUS
PE3YJIbTaTOB IUIAHOBBIX M3MEPEHUH — CONPOTHUBIICHUS W30JIAIMHU, SIEKTPUIECKOH EMKOCTH,
COIIPOTHBIICHUS IUIel(a U oMuueckoil acummerpuu kabemns. YtoOsl mpuOOp MPOBOIHIT
AaBTOMATHYECKHE H3MEPEHMS M 3aHOCWJI DPEe3yJbTaThl B IaMATh, KaOenb JOJKEH OBITh
3aneceH B Crincok kabeneil. Pe3ynbraTsl H3MepeHui Ui JaHHOTO Kabenst OyAyT XpaHUThCS
B DHEPrOHE3aBUCUMOI MTaMATH MPHOOPa U MOTYT OBITH MIEPEHECEHBI Ha KOMITBIOTEP.

Kak Ha4yaTb nnaHoBble n3mepeHusA

[Tpexxne uem HauaTh IJIAaHOBBIE U3MepeHus, Bam cienyer B npunoxxenun «CIIMCOK
KABEJIEN» BbIOpaTh Kabenb, ¢ KOTOpsiM Bel Oynere padotars. [locie 3Toro, BepHYThCS B
MeHto npubopa u craproBath npuioxenue «[IJTAHOBBIE U3MEPEHU S ».

BHUMAHUE:

Ecnu Buvl enepgvie nposooume niamosvie uzmepenus no Kabemo ¢ 60abuuM
KOIUYeCmeom nap, mo npubopy noHadooumcsi Hekomopoe 8pemsi Ol CO30AHUsl NyCmou
mabnuyvl. He cnewume, 0odcoumech 3aeepuieHuss npoyecca u YCMAHOBKU Kypcopa Ha
HY1€8Y10 Napy.

Ecnmu mo BbeIOpaHHOMY KaOeiro TUTAHOBBIE W3MEPEHHUsS YK€ MPOBOIWINCH, TO Bbl
YBUJIUTE, OTYACTH 3aIOJHEHHYIO, TaOIULy pe3yJbTaTOB M3MEPEHUH U IPHIIOKEHHE
HACTPOMUTCS Ha paboTy C «yMaYMBAEMbIMI) IApAMETPAMHU.

vosbii  |Demo Cable 22.1.2031 15:19

npoTokon Rac Rbec |Rab |Cac |Cbc |Cab |RLun |Ra | =
— |0 0 50 500 205 205 205 321 >+10000
1 108 108 108 1150 1151 1151 3480 3000
R+C 2 86 86 >50000 586 H86 »2000 321 01
BC 13 . . . ] ] ] ] .
R+C 5 100 00 50000 1440 00 2000 1777 1749
AB § |>50000 >50000 »A0000N »20000 >2000 »2000 2429 -4996
7 | 50000 ] 138 348 349 0.1 01
R+C g ] ] 500 500 500 421 100
pEXHM 9 >2000  »2000 »2000 01 01
10 20000 20000 2000 151 29
ABTOMAT 1 1 i i i i i
_—3ap;u.1 (cex}—_ 12
2 13 =
_—HSMEPRTB—_ co3AaTh napa LMK
| R,C OTHET I 0 M3M epeHni

Ecnu Bbl XoTHTE MPOAOIKUTH paHee MpPEepBaHHYIO paboOTy, TO BBIOEpUTE HYKHYIO
napy u Haxmure kHonky F12 ([LIMKJI M3MEPEHMIA]/ [3BATIOMHUTE PE3YJIbTAT))
npu pesxume n3mepernii KABTOMAT»/«PYUHOM».

Bbl MoxeTe W3MEHMTH MapaMeTpbl U3MEPEHHH M MPOJOKUTH padOTy, MOMOJIHSS
TaGnuiy manHbIMHA. Moxere knomkoii [HOBBIM ITPOTOKOJI] yramuth Bce AaHHBIE U
HavyaTh pabOTy ¢ Hayaa.

92



HOBLI Demo Cable 22.1.2031 15:19
npoToKon Rac Rbe |Rab |Cac |Cbc |Cab |Ruu1 |Ra | =
AC 0 0 50 50 206 205 205 321 >+10000
1 108 108 108 1150 1151 1151 3480 3000
R+C 2 86 86 50000 58 586 2000 321 0.1
BC 13 ] : . . ] .
4 ] Tekyw,nn I'IpOTOI{OH i ] ] ]
R+C 5 109 ynetymanenwsBll. 1 .op00 1777 1749
AB § | 50000 > 00 20000 2429 4996
7 | 50000 _Banee | 48 349 01 01
R+C I ] oo US00 500 421 100
pEXMM 9 2000 2000 »2000 0.1 01
10 >20000 »20000 20000 151 29
ABTOMAT 11 i i i i
_—3apag (ceu)—_ 12
2 2 =
-—HSMEpHTb—_ co3gath napa UMK
| R,C OTHET | 0 M3MepeHni

ByabTe ocMOTpUTENbHBI — JaHHBIE CTUPAIOTCS HE TOJBKO C AKpaHa, HO U U3 MaMSITH
npubopa. UYtoObl u3zbexarh JOcagHOW NOTEPH BpPEMEHU HE 3a0bIBaiiTe MEPEHOCHUTH
pe3yabTaThl U3MEPEHUH U3 MMaMATH MPHOOpa B MaMATh MEPCOHATLHOTO KOMITBIOTEPA.

Ecnu no BbiOpaHHOMY KaOelno IUIaHOBbIE U3MEPEHUsI HE NMPOBOAWINCH, Bbl yBUaNTE

MyCTYIO TaOIHILy.
HOBBIN lDemo Cable
APGTOK Rac |Rbc |Rab [Cac [Cbc [Cab [Run [Ra | =
AC 0 ] 1 . . _ ] _
1
R+C 2
BC 13
4
R+C 5
AB 8
7
R+C 3
PEXHM 9
aBTOMAT 10
L i1
——3apaa (cew) 12
1 13 .
-_Hsmpmb_- co3fate napaT LMKN
JT OTHET If Hamepeunﬁ

HacTtponka napameTpoB namepeHus

1
2.
3.
4

Kuonkamu [AC], [BC], [AB] Bbl Moxere ompenennTh, KakKhue M3MEPEHHS CICIyeT
MIPOBOJIUTH IS COOTBETCTBYIONIUX KOMMYTAIIH.
B03MOKHBI 4eThIpe BapHaHTA:

R
C

«
«
«
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«R + C» - u3MepsATh CONPOTUBICHUE U30JSIUN U EMKOCTh
» - U3MEPSTH TOJIBKO CONPOTUBIIEHUE U30JIALIUN

» - UBMEPATH TOJIBKO EMKOCTb

» - HE IPOBOJUTH HUKAKUX U3MEPEHUN



Knomka [PEXKMM] ycranaBiuBaet pesxxum paboThl ipudopa.
Bo3MoxHBI 1Ba BapraHTa:
1. «<ABTOMAT» - B 310 pexxume paboThl IpuOOp caMm 3apspKaeT Kabelb B TCUCHHE
yCTaHOBJIEHHOT0 Bamu BpeMeHH, 1OcCiie 4ero MpoBOJUT U3MEpPEHUe ¢ PUILTPOM IO
16 usmepeHusM, paspspkaeT KOMMYTAlMI0 M aBTOMAaTHMYECKHM IEPEKIIIOYaeTCsl Ha
CJIEIYIOIYIO, TIOKa HE MIPOBEJET BECh KOMILIEKC U3MEPEHUM JJIsl TaHHOM Mapsbl.
2. «PYUHOW» - B sTOM pexume Bbl caMOCTOSTENBHO CIEOUTE 3a IMOKA3aHUSMHU
npubopa ¥ B HY)KHBI MOMEHT (DUKcHpyeTe nx HakaTheM KHomku [SAIIOMHUTDH
PE3VJIbTAT]. [das aT0r0 peskuma yCTaHOBKa BpEMEHHM 3apsijia He TpeOyeTcsl.

Kuomka [3APAJ] (CEK)] ycranaBnuBaeT Bpems 3apsiga KaOenss B CEKyHIax.
HavanpHoe 3HadyeHue Oepercs wu3 mnapameTpoB kabems (mpuioxkenue «CITMCOK
KABEJIE») u MoxeT GbITh IIPOU3BOILHO H3MEHEHO BO BpeMs paboThL M3MeHeHHOe
3HaYeHHEe IOHUMAeTCs NPUOOPOM, KAaK BpPEMEHHOE, M HE 3allOMMHAETCd B KayecTBE
napamerpa kabemns. Bpems 3apsia moxet npuHuMarth 3Hadenne ot 0 10 60 cexyH.

Kuomnka [U3MEPSTh] no3BosisieT yCTaHOBUTD THIT TUIAHOBBIX U3MEPEHHH.
Bo3Mo>xHBI 1Ba BapuaHTa:

e « R,C »-usmepenue conpoTUBICHUS U30JSALUN U EMKOCTh

¢ «Rmur, Ra » - u3amepenue conporuBieHns nuieida u OMUIECKON aCHMMETPHH

Kunomka [[TAPA] mo3Bossier ycTaHOBHTH HOMEpP Iapbl, ¢ KOTOPOH ClieJyeT HayaTb
(MponoKuTh) U3MepeHus. Bocnonb3yiiTech 3TOM KHONKOM, ecnu Bam HyxHO mepeiitu Ha

MHOTI'0 Imap BBCPX WJIM BHU3, B IPOTUBHOM CJIIy4a€ MOXHO «XOJUTb» I1O Ta6JII/IIle KHOIIKaMu
AV,

Pe3ynbTaTtbl paboTbl

Pe3ynbTaThl MuaHOBBIX HM3MEPEHUN MOXHO MPOCMOTPETh C HIKpaHa Mpubopa WU
nepeaarh Ha MEPCOHAJIBHBIN KOMIBIOTEP M TaM MPOJODKUTH paboTy ¢ HUMH. Ecin Bbl
xoTHTe mepenars pe3yabrarsl Ha [1K, To Bam cenyer naxkats kaonky [CO3JJATH OTUET]
U Toclie 3Toro Bocrnosb3oBaThes npuioxkeHneM «CBS3b C IIK», BeiOpaB B HeM cmocob
coequaenus «USB muck». [leranpHO mporecc oOMeHa MaHHBIME Mexay npudopom u 1K
OIMCaH B COOTBETCTBYIOIIEM Pa3zeiie pyKOBOJCTBA.

Jlannsle o mpubope, Ha KOTOPOM ObUIM IPOBEAECHBI MU3MEpPEHUs, UMs Kabens, Jgara u

BpEMs I/I3MepeHI/II71 BHCCCHEI B (l)OpMy oT4ycTAa.
MnaHoBble M3mMepeHus :

HanmenoBanue npubopa: UPK-NPO ramma
CepuitHblit Homep: 000001

MnaHoBble n3mepenus no kabento: Demo Cable
[aTta npoBeaeHns uamepenmii: 22.1.2031 15:19

Homep napbl Cac, (H®) | Cbc, (H®) [ Cab, (H®) | Rac, (MOm) | Rbc, (MOm) | Rab, (MOm) | Ruwmn, (Om) | Ra, (Om)
0 205 205 205 50 50 50 32.1 >+10000
1 1150 1151 1151 108 108 108 348.0 300.0
2 586 586 >2000 86 86 >50000 32.1 0.1
5 1440 0.0 >2000 109 0.0 >50000 1777 1749
6 >2000 >2000 >2000 >50000 >50000 >50000 2429 -499.6
7 34.8 34.8 34.9 >50000 0.1 0.1
8 500 500 500 42.1 10.0
9 >2000 >2000 >2000 0.1 -0.1
10 >2000 >2000 >2000 15.1 -2.9
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Ethernet

DyHKIHUA CIYKUAT JUIS:

Mopkn

ITpoBepkH CBSI3W ¢ yAaJCHHBIMH KOMITbIOTEpaMu 1o mpotokony TCP/IP B
cersix Ethernet. ITunar mMoxxeT ObITH TOJIE3EH MpPU MpoOJIEMax B CETSX, TC
OINITOBOJIOKHO HEMOCPEJICTBEHHO HE JOXOJUT [0 a0OHEHTa M CBSI3b Ha
MOCJIEZIHEM ydacTke ocymecTsisiercss mo Ethernet. TlpubGop mnockuiaer
3ampoc 1o omnpeneneHHomy IP aapecy u ¢pukcupyer nmocrynaromniyie OTBETHI.
[Mposepku curnana IPTV nepenaBaemoro uepes Ethernet.

Ho4yeHue K TIMHUn

[Moaxmrounte mpudop k Ethernet muxuu yepes pazbem Ha HiepeIHEH TAHEIH.

15V  modem t

@ ‘g! Qi 0 O O g Ethernet
Tx

ADSL Rx/Tx A B (o3

NMpoBeaeHune nNuHra

ITocne Bxoga B MMPHUIIOKCHHUC «Ping» IMOSAABHUTCA OKPaH:

napameTphbl

ping

IPTV
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Ilepen HauaaOM MPOBEAEHUS OIIEPALMU CIIEYET HACTPOUTH IIapaMETPHI.

napameTpbl

ping

IPTV:

|

napameTp

ebulue napaMempbi

noKansHbli appec

MacKka CeTH

hapaMemps pin

YAanéHHblil agpec

KONMWYeCTEO NaKeTOE
BpeMeHHON MHTepEan (cekyHAbI) 1

pasmMep naketa (baiiTbl)

tl
wabnoH (HEX)

3HaveHwe &

192.168.1.168
255.255.255.0

192.168.1.168

w

56
64

napamempst IPTV

URL

udp:@@192.168.1.40:1234 -

JlokanbHbIN aapec

IP anpec camoro mpudopa

Y naneHHblil anpec

IP anpec yganeHHOro KOMIproTepa

KomnuecTBO makeToB

KonnuecTBo nepegaBaeMbix 3apocoB (ITAaKETOB)

BpemenHoii naTepBail (CEKyHIbl)

BpemeHnHoM HHTEpBa MEX Ay NOCBIIIKAMU ITAKETOB.

Pa3mep nakera (0aiThl)

Pa3zmep makera

ttl

MakcumanbHoe KoiaudectBo IP-mapuipyrusaropos,
gepe3 KOTOpoe MakeT emé OyneT IOCTaBAThCA, a He
CYUTATHCS YTEPSHHBIM

[Ia6non (HEX)

IITabmoH miIg 3amoiHeHHs nakera. MoXer He
3aOJIHATLCSA

HaunbGonee BaxkHO yCTaHOBUTh HYXHbIH «YganeHHbIM azapec». Ilpu Bxome B
NpUIokKeHne MpuOop yCTaHABIMBAET YNAJCHHBIM aJpec TOYHO TaKOM )K€ KaKk M y CaMoro
npubopa. Takum o6pa3oM, eciiu He clienaTh U3MEHEeHne Tpubop OyAeT MUHIoBaTh caM ceOsl.

Jlnis noctyna K yajieHHOMY KOMITBIOTEpY He0OXO0MMO BBECTH KOPPEKTHBIH aapec.
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[Tocne HacTpoiiku mapaMeTpoB MOKHO MPOBOJIUTH MUHT. Pe3ynbrar Oyaer oToOpaxkeH
Ha DKpaHe:

Pa3smep VY naneHHsli Howmep Bpems
rakeTa IP agpec 3ampoca 3a/IePKKU
/ /

/
4 UTZb / j
BpemA=U 12b MC .
=64 spems=0.141Mc

napameTpbl  patnanr o1 197 o8 J.Z57. Icmp_req=7 1

B46airT o1 192 166 1.252 icmp_reg=
pmg v
64 Bairr o1 192 168 1 252 iemp_reg=9 ttI=64 Bpema=0 146 mc

IPTV 64 Gaitt o1 192 168.1.252: icmp_reg=10 ttl=64 spena=0.149 mc

64 Baidt o1 192 168 1.252: icmp_req=11 tt=64 spema=0.173 mc
64 Balit o1 192 168 1.252: icmp_req=12 ttl=64 spemna=0.127 mc
64 Balit o1 192 168 1.252: icmp_req=13 tt=64 spema=0.123 mc
— 192 168 1.252 ping cTaTMGTHKE —

13 nepenano nakeTos, 13 npuHaTo, 0% NoTepAHO NakeTos, Bpems 12003
it minfavgimax/mdev = 0 123/0 1390 174/0 023 mc ==

\ e

CyMMapHas CTaTHCTHKA 0 BCEM IMaKeTaM
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MpoBepka IPTV

[lepen HauaaoOM MPOBEEHUS ONEPAIMH CIEAYET HACTPOUTD MapaMETPHI.

=

napaMeTphl
napamMeTp |3Haquue -
) BpeMeHHON MHTepEan (cekyHAbI) 1
ping
pasmMep nakeTa {BaiThl) 56
tl 64
IPTV
wabnoH {HEX)
napamempet IPTV
URL udp:/@@192.168.1.40:1234

nokankH.Ii dain
HeJ,aBHHe HCTOYHMKH
KOMNUYeCTBO Kaf,poB
3BYK

kagpic (fps)
CeMeACTBO BHAEO Kope

obaop... |
| udp:/i@@192.168.1.40:1 234j

o

BKN

No yMONYaHuK

-~

KOB dBTO

URL

IP anpec u mopt (uepe3 nBoeroune) ceppepa IPTV

JlokanbHbIi (aiin

Bri6op nokanbHOrO (aitia U3 nmamsaTH Npudopa WM
Flash nakonuTens as npourpeiBanus (.avi u mp.)

Henasaue nctoyHmnkm

Crnucok panee tectupyembix URL.

KonunuectBo KaJpoB

KonnyecTBo BHJI€0 KaJpOB 3aXBaThIBAEMBIX PHOOPOM.
MosxHo yctaHoBuUTH OT | n0 OeckoHeuHocTtH. Ecmm
YCTAHOBUTh N KaJpoB, TO MNpPHOOp HMX MOKWKET HU
OCTAaHOBUTCSI Ha TIOCJIEAHEM, IIOKa3aB pPEe3yJIbTaThl
tecta. PekoMenayercs ycraHaBiuBaTh N=1.

3ByK BxiroueHre M BBIKIIIOYEHHE TECTa 3BYKOBOIO KaHaua.
Ecnu BkIIOYMTH, TO MNpHOOp MOKaKeT NapameTpsl
3BYKOBOT'O KOJIEKA.

Kanp/c (fps) YacToTa BbIBOJIAa Ka/IpOB HA 3KpaH npubdopa

CeMelCcTBO BHICO KOJIEKOB

Br16op cemeiicTBa BUIEO0 KOJIEKOB
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Ilocne HacTpoiiku MapamMeTpoB MOKHO IPOBOAWUTH NpoBepky IPTV, HaxaB KHONKY
[IPTV].

Pesynbprar Oyner orobpakeH Ha SKpaHe:

BUJEO
Konex Paspewenue Kanper B Ckopoctb
CEKYHIY HIOTOKa
. - -

napameTpbl

vigeo:

MPEG2, 720x480, 29 870 fps, 8200 0 kbit/s,
audio:

2 ch, 48000 Hz, 448 0 kbits,

Koia-BO Yacrorta CkopocTb OTOKa
KaHaJIOB JTUCKPETHU3AINH

AY IO
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CIIUCOK KABEJIEN

Crcoxk kabenel CoepKUT HabOp CTaHIAPTHBIX U MOJIH30BATEILCKUX KaOeen.

Beibop kabenst TpeOyercs, €CIUM M3MEpUTEIb XOYET WHCIIOJIb30BaTh CIPABOYHbBIE
BEJIMYMHBI WM NapaMeTpbl padodero kabens, 3aHeceHHOro B Crmcok. MOXHO BbIOpaTh
kabenp n3 Crucka kHomkoil [OK] mnms pa®oTbl ¢ HMM, MOXXHO OTpENaKTUPOBATh €ro
napameTpsl, 100aBUTh HOBBIH Kabeiab WM yAalnuTh Kabenab U3 Crnucka — KHOIKAMH JIEBOTO
BEPTUKAJIBHOI'O MEHIO.

[TepBbie kabenmun B Cnucke — 3TO JACKYpHBIA Kabenb misa peduiexkromerpa. Ecnm
U3MEpUTeNlb He BBIOMpan kabenb B Crmcke, a cpazy BKIIOUWI pediekTomeTp, To Oyaer
paboTath Mo ymonuanuio ¢ «/lexypHsiM kabenem». [lnana3zon u k03QpPUIHEHT YKOPOUCHUS
MO>KHO ITOMEHSTh HETIOCPEICTBEHHO B MEHIO pedIeKTOMETpA.

«Kabenp 100%» - 310 Kabenb 11 MOCTOBOT'O IMOMCKA MOBPEKICHHUS, BKIOYACTCS 110
YMOJTYaHUIO MPU BBIOOPE MOCTOBBIX U3MEPEHUIA.

«Mapka kabess» COIepKUT CIIUCOK TUIIOB Kabese ¢ HabopoM CIPaBOUYHBIX BEJIWYMH:
KOO PHUIIMEHT YKOpOUYECHHsI, CONPOTHBICHUE muIeH(a, MOrOHHAass e€MKOCTb. M3mepurenb
MOXKET OTPENAKTUPOBATH CIPABOYHBIC BEJIMYHHBI.

CHNCOK BbIGpaH Kabenk: Kabens 100% F:- F

kaGenei UMA Kabens pata |BpeMﬂ Ii
. ﬂ,emyprlﬁ kabenb 18.01.2031 11:25:54
kaGens Kabenk 100% 18.01.2031 11:25:54
Mapka kabens 18.01.2031 11:25:54

WZMEHWTE 1 Opek-Hukens 14x4x1.2 (2 MKBEAB) 09.01.2008 08:10:55 _
WS 2 Opck-Hukens 7x4x1.05 (2 MKNAM) 09.01.2008 08:24:41
3 Hukens-H.ropop, (3 MKBEAB7xdx1.2)H1p H-T 09.01.2008 08:27:13
”,?f;:,:':b 4 Hukens-H.ropoa,(MKMALN7x4x1.2)20i H-Tay 09.01.2008 08:32:42
5 H.ropop-Kuprunspa (2 MKMALLR 7x4x1.05) 09.01.2008 08:35:52
yanmre (6 Kuprunbpa-Awenucait (2MKNALLN 7x4x1.05) 09.01.2008 08:39:30
Kabenk 7 Awenucaii-Kumnepcail (MKBx1.2+MKIMx1.05) 09.01.2008 09:15:41
8 Kumnepcaii-rpanuya (MKBx1.2 + MKIMx1.05) 09.01.2008 09:25:48
9 Hoe.ropop-Hoeotpouuk (2 MKBAB 7x4x1.2) 09.01.2008 09:29:42

10 HoBoTpouuk-213A (2 MAYM 7xdx1.05) 09.01.2008 09:34:21 e

t{°C) yucno nap——3apag, (cex)—
20 100 5

HYCTBIC 3amucu Crmcka CJIy’KaT JId 3aHCCCHUSA B HUX JAHHBIX IO pa60LII/IM KabeIaM
HN3MCPUTCIIA. ot JaHHBIC MOT'YT OBITE NEPCHCCCHBI U3 0asbl JaHHBIX B KOMITIBIOTEPEC HJIHU
3alIMCaHbl BPYYHYIO.
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HACTPOUKH

B mpunoxxeHMH MOXKHO W3MEHHUTh HEKOTOpbIE MapaMeTphl, BIHSIOIMKME HAa OOLIYIO

paboty npubopa:

Y CTaHOBUTH TEKyIllee BpEMs U JaTy
HactpouTs aBTOOTKIII0YeHHE TPHOOpPA U TPOMKOCTH 3BYKa
Hactpouts sipkocTb 3KpaHa
IIpoBeputs nuTanue
Hacrtpouts mapaMeTpsl JIOKaJIbHOM ceTH JUTsl MOJKIII0YeHUs mpubopa k Ethernet
Y CTaHOBUTH CBOWCTBA HEKOTOPBIX MPUIIOKEHUN

CBoncTBa ceTu

jara

Y¥CTaHOEKA NapaMeTpOB CETH

= F

BpemA

AZbIK

3KpaH

NUTaHKe

CBOWCTBA
NPUNOKeHUH

CBOMCTBA
ceT

napameTp
aeToMaTtuueckuit IP {DHCP)
IP appec npubopa

Macka ceTu

OCHOEHOM WNH3

DNS1

DNS2

MAC appec npuGopa

2HaueHHe
soikn R
192.168.1.252
255.255.255.0
192.168.1.61
192.168.1.34

0.0.0.0
00:31:09:78:81:01

CBouncTBa NpUNoXeHUn

nata

YCTaHOBKA NapamMeTpOE NPUIOKeHHI

BpemH

napameTp

!EI,

|3Haqeune

A3LIK
3KpaH
NUTaHHe

CEOMCTBA
NPUITONEHNH

CBOMGTBA
ceTH

3anac noMexozalMWEHHocTH (nB)

cTaHpapT ADSL mogema

20

IANNEX?A M

1. 3amac momMexo3anuIIeHHOCTH — MapaMeTp, BIUSIONIMN Ha pacdyeT CKOPOCTHOTO

IMOTeHI[hana JUHUA 1 Texaoiiorud ADSLX.

2. Cranmapt ADSL Moaema — BBIOOp cXeMBbI pacnpeaesenus yactoT (Annex A uiu

Annex B).
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OBMEH JAHHbBIMH

O6men pnanabiMu ¢ [IK u BHemHmM Flash wakomuTernem mnpou3BOAMTCS uepes
npunoxenue «Csizb ¢ [TK»

OobmeH gaHHbIMU ¢ MK

[Toaxmounte mpudop [1IK USB kabenem.

)

=4

ADSL Rx/Tx A B

B rmaBHOM MeHro nipubopa Beioepute «CBsizb ¢ [TK», mosBUTCS OKHO:

USB puck: Haxmute OK, 2aTem nop.coenuHuTe Kabenks

®aiin MeHepKep

BbiBepuTe MHTepcheic n HaxmuTe OK

Bri6epute «USB muck» u Haxmute [OK]. 3arem noacoenunute npudop k 1K uepes
USB ka6enb. [lanee mpubop ompeaenutcs kak nuck Ha [IK. OOMeH naHHBIMH MOXHO
npou3BecTH Yepe3 mpoBoaHuK WiNdows wim nojo0Hoe MporpaMMHOe 00eCTIeYeHHE.
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dann meHeaxep

Ha3nauenue pyHxuu:
e Vnanenus ¢aiyioB U3 namsaTH Ipudopa.
e KomupoBanus (aiioB B Hanku namMsaTH npudopa.
e (Co3gaHue namok.
¢ [lepenmeHoBaHME NANOK U (aiIoB.

e (OOmena (aitmamMu MeXay MaMaATbi0 mpubopa u BHemHuM Flash
HAKOITUTEJIEM.

B npunoxxennu «Cs3b ¢ [1IK» BeiOepuTe «Daiin MeHemKep».

Haxmute OK ans 3anycka dhaiin MeHenxepa E:.

USB puck

BhIDepuTe MHTEpdieic M HaxmuTe OK

Haxxmure kHonky [OK].
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Ecnu noaxmouen BaentHuii Flash sHakomuTens, To BUI SKpaHa OyneT mpuOIU3UTEILHO

TaKOH:

Buewmnuii Flash
HAKOIUTEIb

Buytpennsis Conepxanue 3Ha4oK BbIOOpa
naMsTh mpudopa 00BbeKTa

/

I chaitn MeHepxep

Hc'rowml | / amMa_ / | =l
@ npuiap + O [y CTAHLMS1
Tj—_ Use_ 1 O

- _2 fest_station.sor

-0 ab.sor

- ba.sor

-0 cablebase.db

-0 gomm_2011_02_02_16_15_46 bmp

-0 d1.sor
F1 W
Qomeua cﬁ:ﬂ':;b KOMUPOBaTh YoaNnUTb | M3MEHHUTL | OK

\

/

Knonku ynpasnenns
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Bce oneparuu ¢ oobexkTamu (GaiimamMu WK MmankaMu) HAYWHAIOTCS C UX BBEIOOpA.

I dhaiin MeHepxep

HCTOMHMK | -
2 npubop
1USB__1
- -0 13.s0r
-0 15.80r
- _1_test station.sor J
- M _2 test station.sor
- O ab.sor
- ¥ ba.sor
- O cablebase.db
-0 gomm_2011_02_02_16_15_46.bmp
-0 d1.s0r
-0 d2.s0r =
F1 - cnepyoWwmil anemeHT
OTMeHa cosnatk KONUPOBaTk YLanuTb | H3MEHHTb | OK |
nanky

I[anee MOKHO YIAJINTh 00BEKTHI WU CKOITMPOBATh UX B HOBOC MCCTO.

JInst KOMpOBaHUsT HEOOXOIUMO HaKaTh KHOMKY [KOMHPOBATh| U OHA MPEBPATHUTCS B

KHOTIKY [BCTaBUTB].

I chaitn MeHepxep

e J@

WCTOMHHK |

MR | =l

{2 npubop
. USB__1

F1 - cnepytowwuid aneMeHT

co3nath
nanky

OTMeHa

-0y CTAHLMSH

anli sor

-0 13.s0r

-0 15.s0r

-# _1_test station.sor J
- _2 test station.sor

-0 ab.sor

- ba.sor

-0 cablebase.db
-0 comm_2011_02_0

~15_46.bmp

-0 gomm_2011_0 _16_18_39.bmp
-0 d1.s0r -]
BCTABHTL yOanuTE | M3MeHWUTE | OK |
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Janee Hano BEIOpaTh MecTO it KonmupoBanusi. Ha mpumep, He0OX0MMO CKOITUPOBATh
BoiOpannbie (ainel B manky «OT TTPUBOPA», pacmonoxkennyio Bo BHemHem Flash
HAKOTIUTEIE

I thaitn meHegxep !]EI

HCTOYHMK | HMA | |
&2 npubop + 5 7 winlogon
-0y werk
3 [ namMATb = [ zbotkiller
O

9 OT NPUBOPA

-0 ba.sor

O _2 test_station.sor

-0 _1_test_station.sor
-0 2010_09_01_11_21_54.ref.sor
-0 2010_09_01_11_21_54.sor
-0 2010_09_01_11_40_46.s0r
-0 2010_09_01_12_06_54.s0r

M/ T ;I
F1 - cnepyrowwmil aneMeHT
co3patk
OTMeHa nanky KonupoBaTe yaanuTe M3MeHHTb oK

Y Ha)KaTh KHOIIKY [BCTaBUTH)].

| drailn meHegxep !E

HCTOYHHK | MMA | |
2 npuGop + 0 {7 winlogon
- [~ namMATL +D [ zbotkiller

-0 ba.sor

O _2_test_station.sor

-0 _1_test_station.sor
-0 2010_09_01_11_21_54.ref sor
-0 2010_09_01_11_21_54.
-0 2010_09_01_11_40
-002010_09_01_1

— T

F1 - cnepyrowwni 3nemeHT

co3patb
nanky

OTMeHa BCTaBNTh

YAanuTb | M3MEHHTE | OK |
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METOAUKA ITOBEPKHA

Jns mpubopa yCTaHAaBIMBACTCSd MEXIOBEPOUHBIM HHTepBan onuH roxa. I[loepka
IIPOU3BOIUTCS TAKXKE ITOCIIE IIPOBEACHMS PEMOHTA.

CpenctBa noBepKu

[lepeuenp cpeacTB HEOOXOAUMBIX JUISI TPOBEACHUS TTOBEPKH.

HaumenoBanue
KOHTPOIbHO . Tun [Ipumeuanue
U3MEPUTEIIbHOMN
anmnapaTypsl
Marasun kiacc TouHoctu 0,02, nuanazon uzmepenuit 0,01 Om
. P4831
CONPOTUBJICHUN - 10kOwm. 2 mTykw.
Maraszun TV 25-7762.003-86, kmacc tounoctu 0,1; muamason
. P40103 M
CONPOTHUBJICHUM n3mepennit 1 MOwm - 10 'Om
Marasin eMxocTeil P5025 kiacc Tounoctu 0,1, nuanazon usmepennit 100 nd -
100 mx®
Ocnumiorpad C1-104
Yacroromep Y3-34
I'enepatop umnynbcoB | ['5-56
B3-59 Huanazon 20 I'm — 10MI'n

Bosermerp (B3-63) | 0.01B...100B
I'eneparop ummynscoB | ['5-56
I'enepatop 1'4-158

JlomyckaeTcsi MpUMEHEHUE  JIPYTUX  CPEICTB  MOBEPKH,  YAOBJIETBOPSIOLINX

TpeOOBaHUSM HACTOSIIICH METOTUKH.

YcnoBus noBepku

ITpu npoBeeHUH OBEPKU JOJIKHBI COOIIOJATHCS CIEAYIOIINE YCIOBUS:

e TeMIiepaTrypa OKpYyKaromiero Bo3ayxa (20£5)0C;

® OTHOCUTEJbHAS BIAXXHOCTh BO3yXa 30+90 %:;

L4 aTMOC(bepHoe JaBJICHHUC

e AkkymynsTopHas 6arapes

84+106 xIla;

IMMOJIHOCTBIO 3apsiKCHA.

CpenctBa m3MepeHUN JODKHBI OBITH MOJATOTOBIEHBI K PabOTe B COOTBETCTBUHU C

3KCHleaTaLIHOHHOI>'I ,HOKYMCHTaHHCﬁ.

BHewHUM ocmoTp

[Ipu BHemHEM OCMOTpE MODKHO OBITh YCTAaHOBJIEHO COOTBETCTBHE NprOOpa
CIIETYIOIIUM TPEOOBaAHUSIM:

e KOMIIIEKTHOCTh J0JIKHAa COOTBETCTBOBATH TpeGOBaHI/I}IM (bopMle;Ipa;

e Bce Hagnmucu Ha TpUOOPE TOHKHBI OBITh YETKUMH U SICHBIMH;

L4 HpI/I60p HEC JOJKECH HMMCTh MCXAaHHUYCCKUX HOBpC)KI[CHI/Iﬁ Ha KoOpmyce u
MMPUCOCAUHUTCIIBHBIX KJIIECMMaAx.
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NMoBepka 6n1oka MocTOBbIX N3MepeHUn

Bxurounte npunoxenue «MOCTOBBIE UBMEPEHUS

OnpedeneHue abcosiromHou noz2pewHocmu usMepeHusi
conpomueJsieHus1 Uusosauuu

e Bxumrounrte pexum «3omamus.

o [lonkmrounTe M3MepuTENBHBIC IPOBOIA MprOopa B u C k MarasmHy CONMpOTHBIICHUH
0 - 10000 MOwM. OcranbHbIe pa3beMbl IPUOOPA JOJIKHBI OBITH CBOOOTHBI.

e Bxumounte pexxum U3O0JIALNA npudopa. M3mepenue B-C.

e Ha marasune conpoTtuBieHuit ycranosute nocienosareiasno 10, 100, 500 kOwm, 1, 5,
10, 50, 100, 500, 1000, 10000 MOM.

e Jlna comporuBieHus wuzoisauuu Oosee 1000 MOM HEOOXOIMMO JOXKIAAThCS
CTaOWJIBHBIX TIOKa3aHMI MPUOOpa.

e Jlocne xaxpoin ycraHoBku KHomkod [OK] cnenyer 3amycTurh u3MepeHHE
COIIPOTHBJICHUS U30JSILUU M (PUKCUPOBATH MOKA3aHUS.

KonnyecTBo M3MepeHHH AOIDKHO ObITh HE MEHee TpeX Ui KaXJIOoro 3HaueHHs,
BBICTABJIEHHOT'O Ha MarasuHe CONPOTUBIICHHUS.

AGCONIOTHYIO OTPELIHOCTh U3MepeHust Al onpeaenstoT mo Gopmyie:

Al = Auszm - AO,

rae Au3Mm - cpelHee 3HaueHHE W3 TokazaHuii nmpubopa, A0 - oTcuer Mo MarasunHy

COIIPOTHUBIICHUS.

OnpedeneHue abcosmromHou noz2pewHocmu usmMepeHusi
cornpomuesieHusi weldga

e Brutounre pexum «lLlneitd».

o [lonkmrounTte M3MepuTeNbHbIe TpoBoia A M B k maraszuny comnportusienuit 0 + 10
kKOM ¢ TounocThio BeIicTaBkd 0,01 Om.

e Bxmounte npudop B pexum LIIJIEN®.

e Ha marasune ycranoBure cienyromme conporusienus: 0, 0,1,0,5,1, 10, 50, 100,
500, 1000, 2000, 5000 Om.

e [locne kaxxa0il YCTAaHOBKHM CIIENYET 3ayCTUTh u3MepeHue nuieida kuonkoi [OK] u
3a(UKCUPOBAThH Pe3ysbTar.

KommuecTBo H3MepeHHﬁ JOJIDKHO OLITh HE MeEHee TPpEX I KaXAO0TO 3HAYCHMU,
BBICTaBJICHHOTO Ha Mara3mHe COMPOTUBIICHHUS.

AGCOIOTHYIO MOTPEITHOCTh U3MEpEeHHs A2 onpeAensioT no Gopmyne:

A2 = Awnszm - AO,

rre AusM - cpeiHee 3HaueHHe M3 MoKazaHuil mpubopa, A0 - oTcyeT Mo MarasuHy

CONPOTUBJIICHUS.
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OnpedenieHUe no2pewHocmu onpeodesieHUs1 paccmosiHUss 0o Mecma
nospexoeHus1 usoaauuu kabens

e Bxurouute pexuM «YTeukay.

AT
M1
e C | w3 _+
e M2
B

e (Cobepute MPUBEACHHYIO CXeMy MOBEpKU. Marasunbsl compoTtuBieHuid M1 u M2

JIoJKHBI OBITh 0 + 1 kOMm, marasun M3 0 + 3 Mowm. YcranoBure Ha marasuHax M1,
M2 1 M3 conpoTuBIICHUS U3 TaOJIHUIIBI.

o HOHYCKaCMaH INOTpCIIHOCTL IIPpU HM3MCPCHHU PACCTOAHHUA OO0 ITOBPCIKIACHUA
U300 Kabens:

Ml M2 e Jonyckaemas

Om Om Om IIOIPELIHOCTh IIPU
M3=0,1,2,3 MOm

100 0 100 0,2 %

50 50 100 0,3 %

500 0 500 0,2%

250 250 500 0,3 %

e Tlocne kax/0il yCTAaHOBKH Hepekmounte mpu6op B pexum IIJIEM®, 3amycrute
kHonko [OK] wum3mepenue meiida, mocie uaMepeHus nuuiehda, MepexTrodnTe
npubop B pexkuM Y TEUKA, naxkmute [OK] u cHuUMUTE nokazanue Xu3M.

KonunuecTtBo u3MepeHuil JOMKHO OBITh HE MEHEe TpeX ISl KaKJIOro 3Ha4YeHHs,
BBICTABJIEHHOTO Ha Mara3zuHax conpotubiienus. [loBrop kHonkoit [OK].
AOGCOTIOTHYIO MOTPEIIHOCTh U3MEPEHHS A3 OTIPEAETSIOT 1o hopmye:
A3 =Xusm - X0,
rae Xu3M - CpeiHee 3HaUCHHE U3 TIoKazaHuil mpudopa, X0 -3HaueHUE U3 TaOJIHIIHI.
[lonyuyennass mnorpemHOCTh A3 HE JOJDKHA MpPEBBIIATh 3HAYEHUs JOMYyCcKaeMoil
MIOTPENTHOCTH, YKa3aHHOTO B TaOJIHUIIE.

109



OnpedeneHue abcosiromHou noz2pewHocmu u3MepeHus:
asiekmpu4eckoli eMkocmu Kabens

e Brmounte npudop B pexkum EMKOCTD. U3mepenue B-C.

e [logkmrounte u3MepurenbHbie nmpoBoja B u C k Marasuny eMkocTel ¢ quamnazonom 0
+ 2 MK® ¢ TOYHOCTBHIO BEICTaBKU 1 HOD.

e Ha marasune emkocTu nocienosarenbHo ycranosure 1; 10; 100; 500; 750 n®; 1;
1,5; 1,9 Mx®.
[Tocne xaxaoi yCTaHOBKM CJIEIYeT 3alyCTUTh u3MepeHue eMkoctu kHomnko [OK] u

3a(pUKCUPOBATH PE3yNbTaT.
KonuyectBo u3MepeHud MODKHO OBITH HE MEHEE TpeX I KaKJIO0ro 3HauyeHWUs,

BBICTABJIEHHOTO Ha Mara3uHe eMKOCTH.
AOGCOTIOTHYIO MOTPENTHOCTh U3MEpPEHUS A4 onpeiensioT o Gopmye:
A4 = Aunzm - AO,
rae AusM - cpelHee 3HAUYE€HHE W3 MOKazaHuil mpubopa, AQ - oTcUeT Mo MarasuHy
€MKOCTEH.
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NMoBepka PechnekromeTpa

Bxurounte npunosxenue «Pedrnexromerpy.

OnpedeneHue no2pewHocmu yacmomal csiedoeaHusi
Kasiubpoe8oYHbLIX MemokK pecriekmomMmempa

e (CoOepute cxemy B COOTBETCTBUU C PUCYHKOM.

e [loxkmounTe K BBIXOAY NMpHOOpa HArpy304HbIH pe3uctop conpoTtusieHrueM 100 Om
Y TIO/IaiiTe CUTHAJ Ha BXOJ] YacToToMmepa (Bxoa yactoromepa 1:10):

YacTtotomep

YepHbI - He nogknovaTh

Harpyska 100 Om

e HaxaB kHomku «7» u «3», Bkmounte pexuMm «KAJIMBPOBOYHBIE METKW».
[IpoBenuTe M3MEpeHHE YacTOTHI CIEIOBaHHUS KaTUOPOBOYHBIX METOK C IOMOIIBIO
4acTOTOMeEpa.

YacroTa cienoBaHus KaTMOPOBOYHBIX METOK JOMHkHA cocTaBnsaTh 1008 £ 0,5 kI'm.
[TorpenrHoCcTh YCTaHOBKHU YaCTOTHI OMPEACIIAIOT 0 (opMyIiam:

- abcomoTHas morpemHocTh As, ['1:
As = AI/ISMS - A05 )

7€ Aysys - CpEHEE 3HAYCHHE U3 MTOKa3aHUI 4acTOTOMEpa, Ags — 4aCTOTa CJICTOBAHMS
KaJTHMOPOBOYHBIX METOK.
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OnpedeneHue

noepewHocmu

uamMepeHus

paccmosHus

pechsieKmomMempom

OHpGI[eJIeHI/Ie MOrpCIIHOCTU HU3MCPCHUA PpPaACCTOAHHUA IMPOBOAUTCA C IMMOMOIIBIO

BCTPOEHHOT0 KanOparopa.

e Hasas knonku [7] u [3], Briarounte peskum «KAJIMBPOBOYHBIE METKI».

BHyTpeHHEE CXEMOTEXHUYECKOE MMOCTPOSHHE MPUOOpa B 3TOM PEXUME 00ECIIeYHBAET
nepenavyy KaluOpOBOUHBIX METOK C BBIXOJa peQIIEKTOMETpa Ha €ro BXOJ. OTH METKH
0TOOpaKalOTCsl Ha AIKPaHE U SIBISIOTCS OSTAJIOHHBIMH PACCTOSHHUSMH, NPHUBEICHHBIMU B

tabiuie:
Mertku 1-2 1-3 1-4
DTaJOHHOE PACCTOSTHUE, M 99,1 198,3 2974
[Ipenens! nonyckaeMbIx 3Ha4€HUN orpemHocT, M | +0,2 +0,2 +0,2

N3MepUTENbHbIE KypCOopbl
/ \

11 2 13 4

KY =1,499 L=198,2m Z0 =100 Om

/

paccTosiHue Mexay Kypcopamu

HapurannoHHBIMH KHONIKaMH € W —> YCTaHOBHTE HYJIEBOW Kypcop Ha Hadao
(GpoHTa TIEPBOM METKH, U3MEPUTENIbHBIA KypCOp COBMECTHUTE C HadajloM (poHTa
BTOpOi MeTKH (mepekiodenne kKypcopoB — kHomka [OK]). CHumuTe mokazaHus
PacCCTOSIHUS MEXTY KypCOpPaMH.

VYcTaHoBUTE HYJEBOH Kypcop Ha Hayajao (poHTa MEepBONH METKH, W3MEPUTENbHBIN
Kypcop COBMeCTUTEe C HadajioM (poHTa TpeTbedl MeTku. CHUMHTE IOKa3aHUs
paccTosHUSA MEX1Y KypCOpaMHu.

VYcraHoBHUTe HYJIEBOW Kypcop Ha Hayano (poHTa MEpBON METKH, U3MEPUTEIbHBINA
Kypcop COBMECTUTE C HadaloM (poHTa 4eTrBepTod MeTkH. CHUMHUTE MOKa3aHHs
paccTosHUS MEXY KypCOpaMHu.

Brraucnoure PA3HOCTH MCXKAY 3TAJIOHHBIMU PACCTOAHUAMU U U3MCPCHHBIMMU.

[Tonmy4yeHHbIE pa3HOCTH HE JOJKHBI MPEBBILIATEH MPEIEIIOB JIOMYCKAEMbIX 3HAUYECHUN
MOTPEUIHOCTE!, YKa3aHHBIX B TaOIHIIE.

Bbixos u3 pexxuma KaauOpOBOUHBIX METOK - TOBTOPHOE HakaTe KHOMOK [7] u [3].
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OnpedeneHue rnepeKpbieaemMo20 3amyxaHus npu
pedhsiekmoMmempu4eCKUX U3MEePEeHUSIX

e (CoOepute cxemy B COOTBETCTBUU C PUCYHKOM.

e VYcranoBute Tun Bxoaa «PazgenbHbiily, ammutyaa 18 B, antumym — «BKJI»,
yCpeaHEeHHE — «64»,

e juana3zoH - 25 600 M, ycunmenue — «0 ab» (mis moxpenerr MPK-ITPO TI'amma u
Peduiekromerp 'amma nmamazon - 33 485 m).

e [lomaiite curHan ¢ BeIxojaa pedaekroMerpa Ha BXO/I.

YepHble

KpacHble

e VYOeautech B HAIMYUU UMITyJIbCa Ha SKpaHe Npuodopa.

o l3meHure CXEMY B COOTBCTCTBHHU C PUCYHKOM, BBCS 3aTYXaHUC 80 nb:

e VYcraHoBuTe Ha npubope ycuiaeHue curHaia nopsuaka 50 - 60 ab.

Pe3ynpTaT mpoBepKku CUMTAETCs YJOBIETBOPUTENBHBIM, €CIM Ha 3KpaHe Mpudopa Ha
(oHE IIyMOB MOXHO BU3yaJIbHO HAOII01aTh OCJIA0JECHHBIN 30HAUPYIOLINI HMITYIIbC.
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NMoBepka 6MoKa YaCTOTHbLIX U3MEPEHUN

Brrounte npunoxenue «M3mepenust XDSLy.

OnpedeneHue 8bIXOOHO20 YPOBHS U __4acmombl 2eHepamopa.

OnpedesieHue no2peuwHoCmu U3MepeHUsl YPOBHSI HYIJIS.

Cobepute cxemy:

BonsrmeTp

ﬁmpoﬁma:
MpunoxeHue - “UNameperHna xDSL”

R 8 €% of Pexym - “NEXT’

= @ SCAN - “Bbikn”

8 dopmar - ADSL2+
SERTE ) b - no Tabnuue

YactoTomep

Jig DOJAKIIIOUEHUS MCIIONIB3YWTE TOJIBKO KpacHbIE IPOBOJHUKHM H3MEPHUTENIBHBIX
LIHYPOB.

I/I?,MepeHI/I?I IMPOU3BOAATCA MOOYCPCAHO AJIA BCEX YAaCTOT CIIMCKA.

3ar0IHUTE TOBEPOYHbIE TAOIUIBL:
o MW3mepenue BrixoHOTO YpoBHA reHepaTopa (B) Ha wacrore (kI'1y).
o MW3mepenue uactoTsl curHana reaepatopa (kl'n) Ha gyacrore (kI'm).
o W3mepenue norpentHocTu U3MEpPEHHs YpOBHS HYJIS.

OnpedenieHue No2pewHOCMU U3MepPeHUsl YPOBHSI cu2Haa
Cobepure cxemy:

MNpunoxerwue - “Usmeperns xDSL” FenepaTop
PEXKNM - NEXT [4-158
scan - BbIKI

dopmar  -ADSL2+

BuH - no Tabnvue Ans noakstoueHus

UCMONbL30BaTh TOMNLKO
KpacHble nposoja
U3MEPUTENbHBIX LLHYPOB

OTKII0UNTE Kabelab OT BbIXOJa HpH6opa JJI1 UCKIIIOYCHHUA HAaBOJOK Ha HpI/IeMHHﬁ
BXOJI.

[Tonaiite c Beixoaa reneparopa ['4-158 curnan Ha Bxox npubdopa.
VY cTaHOBUTE 4acTOTY FeHEpaTopa paBHOM BBICTABICHHOM yacToTe mpubopa.
W3meHss ypoBeHb CUTHAJIA FeHeparTopa, 1ooeiireck nokasanuit npudopa 0 ab.

Tak Kak HCHOJB30BAHWE HECUMMETPUYHOTO BBIXOJla TI'€HepaTopa BHOCST
HEKOTOpOE 3aTyXaHue, HeOOXOMMO TUIABHOM MOACTpOIKOM ypoBHsS reneparopa ['4-
158 BeicTaBuTh 3Hauenne 0 nb Ha WHOWKaTOpe MPUOOpa MPHU HYJICBOM 3aTyXaHHUH
reneparopa ['4-158.

Jlanee HEOOXOAMMO TOTIOTHUTENHLHO OCIA0UTh CUTHAN reHeparopa Ha - 10, -20, -30,
-40, -50, -60, -70, -80, -90xb.

3anoiHUTE MOBEPOUHYIO TaOIUILY.
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lpoeepka 3amyxaHusi acuMMempuu ebixo0a 2eHepamopa

Cobepute cxemy:

Pasbemsbl “nepenytaHbl” OTHOCUTENBHO CTaHOapTHBIX U3MEPEHUI

( HacTtpoika:
Tx Rx/Tx Mpunoxenwne - “Nameperns xDSL”  QkoruaHue kabens
i——) Pexunm - “‘LBal’ HEMOOKMHOYEHO
EEmEIEg b SCAN - “STone”
5 E dopmar - ADSL2+
8 BuH - Mo Tabnuue
O 00ooDooo

Wcnonb3oBaTtk cneuvanbHbii Kabenb U3 KomnnekTa !

3anoaHUTE MOBEPOUYHYIO TAOJIHUILY.

[Ipoeepka 3amyxaHusi acuMMempuu exoda npueMHuUKa

CobepuTe cxemy:

PasteMmtl Kak B CTaHAapTHLIX N3MEpPEHNAX

HacTtpowka:

Rx/Tx Mpunoxenve - “Uamepermnsa xDSL”  OkoH4aHue kabens
Pexxum - “LBal’ HenoaKMo4YeHo
SCAN - “STone”
dopmar - ADSL2+
BuH - no Tabnuue

Ncnonb3oBatb cneypanbHbii kabenb n3 komnnekra !

3anojaHUTE MOBEPOUYHYIO TAOIHUILY.

OnpedesnieHue ypoe8HsI cCo6CcmeeHHbIX WYyMO08
CobepuTe cxemy:

Bce naMepuTerbHble NpoBoaa OTKITHOYEHbI

HacTpowuka:
MpunoxeHwe - “UamepeHnsa xDSL”
060 0 00
DRxlTxA B ¢ x O Pe)KVlM _ uCneKTpn
3 i Zex (Om)  -100
§mmm# dopmar - ADSL2+
BuH - no Tabnuue

3anoaHUTE MOBEPOUYHYIO TAOIHUILY.
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TAPAHTUMHBIE OBS3ATEJIBCTBA

["apaHTUIHBIN CPOK AKCIUTyaTallid MpuOopa CoCTaBiseT 1Toa ¢ MOMEHTa MPOJAXKH.
[apanTust Ha akKyMynaTop He pacrpocrtpanserca. [lo Bcem Bompocam rapaHTUHHOTO U
MOCIIErapaHTHITHOTO 00CTYKUBaHUS TpUOOpa ClieyeT 00pamaThCs Mo aapecy:

170030 Tgeps, ya. Koponesa 9, OO0 CBA3BITPUBOP

tei./pakc (4822) 42-54-91

http://svpribor.ru

Cayx0a TeXHHUECKOM Mo IepkKu: Support@svpribor.ru

[Ipu oTopaBke B PEMOHT CONPOBOAUTE, MOXKalylcTa, MOpUOOp CIEAYIOIIUMU
CBE/ICHUSIMHU:

1. Onucanue HEUCTIPAaBHOCTHU

2. 3amedaHus WM MMOXKeNIaHus 1o paboTe nmpudopa

3. O6patHblii agpec

Ha akkymynsaTopbl rapaHTHiHbIE 00513aTENbCTBA HE PACIIPOCTPAHSIFOTCS.

CBUAETEJBCTBO O ITPUEMKE

3aBOJCKOI HOMEP

JlaTa

IToamuce

116


http://svpribor.ru/

CBEJIEHUS O ITIEPBUYHOI IIOBEPKE (KAJIMBPOBKE)

npudopa Ne .
BJIOK MOCTOBbIX U3MEPEHUI
BricraBnenHoe Jlanublie
3HA4YCHUE [TIo TY | (daxkTuyecKu
W3mepenue conpoTUBIEHUS U30JUU
10 xOm 9+11
100 xOm 97+103
500 kOm 489-+511
1 MOmMm 979 kOmMm + 1,03 MOmM
5 MOm 4,89+5,11
10 MOm 9,79+10,3
50 MOwm 48,9+51,1
100 MOm 97,9+103
500 MOwMm 489+511
1T'Om 949 MOwm-=1,06 'Om
5TOm 4,49+551
10 I'Om 8,99+11,1
M3mepenune conpoTuBieHus nuieiida
0 Om
0,1 Om 00,2
0,5 Om 0,4+0,6
1,0 Om 0,9+1,1
10,0 Om 9,9-10,1
50,0 Om 49,9+50,1
100,0 Om 99,8+100,2
500,0 Om 499,4+500,6
1000,0 Om 998,9+1001
2000 Om 1997+2003
5 kOm 49+51
9 kOMm 8,9+-9,1
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N3MepeHne 3J1eKTpuYecKoil eMKOCTH

0 H® 0+0,1
1 u® 0,8+1,2
10 ud 9,7+10,3
100 ad 97+103
200 ud 195+205
500 H® 489+511
750 u® 734+766
1000 H® 979+1021
1500 ad 1469+1531
1900 H® 1861+1939
W3mepenue paccTossHus 0 MecTa noBpexaeHus kaoens (kadenn 100%)
M1 [OMm] M2 [Om] [To TV [%] (dhakTH4YeCKH
100 0 0202
50 50 99,8+100
500 0 020,2
250 250 99,8+100
OTtTHCK KaTuOpPOBOYHOTO Kieiima
KanuGposmmk
JlaTa
BJIOK PE®JIEKTOMETPA
BricTaBnenHoe Jlaaubie
3HAYEHUE I[To TY ‘ (haKTH4YeCKH

OHpe,Z[CJ'ICHI/IC MOrpCIIHOCTHU YaCTOTHI CIICAOBAHU KaJ'II/I6pOB0‘-IHBIX METOK

1007,5 = 1008,5 xI'

OHpCIlCJ'ICHI/IC MOrpCIIHOCTHU UBMCPCHUS PACCTOSIHUA

Metku 1-2 (GpoHTHI) 98,9+99,3 m
Mertku 1-3 (ppoHTHI) 198,1+198,5 m
Mertku 1-4 (poHTHI) 297,2+297,6 m
OnpezencHre NepeKpPhIBAEMOT0 3aTyXaHuUs
80 nb > 80 nb

118




BJIOK YACTOTHBIX U3MEPEHUI

W3mepenue BbIXOIHOrO ypoBHs reHepatopa (B) Ha wacrore (kI'n)

61]:23 Hacrora [«l'u] o TY e [BC%)aKTI/I‘leCKI/I
8 34,500 1,65+1,85

100 431,250 1,65+1,85

200 862,500 1,65+1,85

300 1293,750 1,65+1,85

400 1725,000 1,65+1,85

500 2156,250 1,65+1,85

W3mepenue yacToThl curHasia reueparopa (kI'n) Ha gacrore (kI'n)

61/ijla Hacrora [«I'u] [TIo TY DaKTHYeCKn
8 34,500 34,483 =+ 34,517

100 431,250 431,034 + 431,466

200 862,500 862,069 + 862,931

300 1293,750 1293,103 + 1294,397

400 1725,000 1724,138 + 1725,863

500 2156,250 2155,172 + 2157,328

M3mepenne norpenmHocT U3MEpPEHNs YPOBHS HYJIS

6§Iia Hacrora [T [Io TY Ao L DaKTHYECKU
8 34,500 -1+1

100 431,250 -1+1

200 862,500 -1+1

300 1293,750 -1+1

400 1725,000 -1+1

500 2156,250 -1+1
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M3mepeHne NorpeHOCTH U3MEPEHHs YPOBHS CUTHAJIA

DaKTUYECKHU
3HaucHue o TY bun No 8 bun Ne 500
Yacrora [xI'u] 34,5 Yacrora [kl'11] 2156,250
-10 -11+-9
-20 -21+-19
-30 -31+-29
-40 -41+-39
-50 -52+-48
-60 -62+-58
-70 -72+-68
-80 -84-+-76

3aryxaHue acCHMMETPUH BbIXoja renepaTtopa (nb) Ha yactore (kI '11)

IlIo TV

dakTuuecku

bun Ne 8

buun Ne 500

Yacrora [kI'11] 34,500

Yacrora [kI'11] 2156,250

He Oouee -40 nb

3aTyxaHue acCHMMETpUH BXxoJa npueMHuka (1b) Ha yacrore (k1)

dakTyeckun

IIo TY

buu Ne 8

buu Ne 500

Yacrora [kI'u] 34,500

Yacrora [kl'1] 2156,250

He Oounee -40 nb

W3mepenne ypoBHs coOCcTBeHHbIX HTyMoB (n1bm/I'r) Ha yactote (kI'1)

No Yacrora JlaHHbIe
onHa cro IIo TY dakTruecku
8 34,500 He 6oxee -100 nbm/T'
500 2156,250 He 6oxee -100 nbm/T'
Kanubposmuk
JlaTa
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