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OTIJIABJIEHUE

Bepxym-FE1: Pyxosodcmeo no akcnayamauuy



BBEJIEHUE

PykoBozcTBo 10 skciutyatanun Tecrepa 2 Mour/c noroka BepkyT-

E1 npennaznadeno /it U3y4eHUsT TECTEPa, ero XapaKTePUCTUK U ITPABUI

IKCILJIyaTallluu C IEJIbIO IIPAaBUJILHOTO O6paIH€HI/IH C TeCTepoOM IIPHU IKCILIY-

aTaInN.

B pykoBoCTBe MPUHSITHI CJIEIYIONINE COKPAIIEHUA U 0003HATEHUSI:

AIS:

CAS:

CRC:

FAS:

HDBS3:

ITU-T:

JTF:

LOF:
LOM:

LOS:
LSS:

MFAS:

Alarm Indication Signal — Curnaji vHAMKAIIIE aBapUTHOTO
COCTOSTHUS

Channel Associated Signalling — CurnaJjimsarnust 1mo BbIJe-
JIEHHOMY

KaHaJLy

Cyclical Redundancy Check — KoHTpoJib IUKJIMIECKUM U3-
OBITOYHBIM KOJIOM

Frame Alignment Signal — [lukmoBoit cuaXpocuraa

High Density BiPolar — Bunosisipaoe koiupoBanmie BbICOKOIT
IIOTHOCTH, HCIIOJIB3YIOlIee He 0ojiee TPexX IOC/IeI0BATE b
HBIX HyJei

International Telecommunications Union — MexayHnapo/-
HBIA COI03

3JIEKTPOCBSI3U

Jitter Transfer Function — Ilepemarounast xapakTepuCTHKA
JIZKUTTEPA

Loss of Frame — Apapusi IIUKJIOBOI CHHXPOHU3AIIAN

Loss of Multiframe — ABapusi CBEpXUUKJIOBO! CHUHXPOHU3a-
§N708

Loss of Signal — Ilpomajanue curnana

Loss of Sequence Synchronization — Ilorepst cuaxpoHusaun
C HIPUHUMAaEMON TECTOBOH I10CIEeN0BATECILHOCTHIO
Multiframe Alignment Signal — CBepXIUKIOBOI CHHXPOCHUT-
HaJI

Bepxym-E1: Pyxosodcmeo no akcnayamauuy
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MTJ: Maximum Tolerable Jitter — MakcumaabHO TOTYyCTUMBII
JIKUTTED

NFAS: No Frame Alignment Signal — Curnan oTcyTcTBUST TTUKJIO-
BOI'O0 CHHXPOCHUTHAJIA

PCM: Pulse Code Modulation — UmMIiy/ibCHO-KOIOBasT MOLYJISIIIAST

RDI: Asapus najbHeil cTaHIuu

RMA: Asapus cBepxXIukJja JaabHell CTAHIINN

Rx: Receiver or Received — [lpuemuuk niu mpuem

SES:  Severely Errored Second — Cekyna, nopakennast omnoKa-
MU

Tx: Transmitter or Transmission — IlepegaTauk wim nepegada

USB: Universal Serial Bus — YHupepcaJjbHasl 11oCaeI0BaTe/IbHAS
IuHa

BI: Bpemennoit nntepsaJ

NKM: UmMnyabCHO-KOAOBAS MOIY/ISTIHS

HT: HopmaTruBHO-TeXHHYECKAS TOKYMEHTAIUS

IICII: IlceBmociy4aiiHas 1OCJI€I0BATEIBHOCTD

CHUT: CpencrBa u3MepuTEIbHON TEXHUKH

CYB: Curnaibl ypaB/ieHUs U B3aUMOIEHCTBUST

TY: Tonanbuas gacrora

OIIK: OcHoBHOI IudpOBOI KaHAa

T [Tepenarank

IIM: [Tpuemunk

Bepxym-FE1: Pyxosodcmeo no akcnayamauuy
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1. O IIPUBOPE

1.1 Hasuauenue

Tecrep 2 M6ur/c moroka BepkyT-E1 npegnasnaden s 9KCILTy-
ATAI[MOHHOI'O KOHTPOJISI U JIMATHOCTUKYM OCHOBHBIX IH(MDPOBBIX KAHAJOB
(OLIK) (pexomenmanus 0.151 ITU-T) u cTpyKTypbl IIEPBUIHOIO T PO-
Boro noroka cucreM ¢ UKM (pekomenamus G.704 ITU-T).

Tecrep momksodaercss Kk uHTepdeiicy MePpBUIHOTO CETEBOIO CTHIKA
(pexomengarust G.703 ITU-T) u moxker paborarh B pekumMax (GhopMu-
POBaHMS W KOHTPOJISI PA3/JUIHBIX TECTOBBIX CHUI'HAJOB B Komax AMI u
HDB-3, a Tak>ke B pexuMe MOHUTOPHUHTIA CUT'HAJIOB 0bopynoBanust KM
(pekomenarust 0.162 ITU-T).

1.2 CocraB TecTtepa
CocraB Tecrepa IpuBejeH HuxKe B Tadsuie 1.1.

Tab6smmmna 1.1: Cocras Tecrepa

HaumenoBaHue Koua-Bo IIpumeuanue

Tecrep Bepkyr-E1 1

Baok muranns

Kabenb uamepurenbuprii Nel, Ne2* 2

Ka6ess USB* 1

Tapuurypa renedonnas TAOG* 1 ITocTraBnsieTca mo
JIONIOJTHATETHHOMY
3aKazy

PyKoBOZICTBO 110 3KCILTyaTaIK 1

* JOITYCKaeTCd NPUMEHEHUE ITOKYITHbIX I/IB,D;GJII/Iﬁ APYrux TUIIOB,

HE yXYAIIaONNX TEXHUYIECKUE XapPpaKTEPUCTUKU U3JAC/INA B IIEJIOM.

Bepxym-E1: Pyxosodcmeo no akcnayamauuy
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O IIPUBOPE

1.3

YcaoBus 3KCIIIyaTalun

1.3.1 JomycTumbie yCJIOBUS SKCILIyaTAIuN

TeMIIepaTypa OKpPYzKaroleil cpeasl oT wiroc H 110 mroc 40°C;
OTHOCHUTEIbHAs BIAXKHOCTH Bo3myxa 10 90%, upu Temmeparype
25°C;

armocdepnoe nasienue or 70 mo 106,7 klla (or 537 mo 800
MM.PT.CT.);

Hanpskenne cetu 110-240 B, wacroroit 50-60 'ty (mpu nuranun
Tecrepa OT OJI0Ka [IUTAHWS ).

1.3.2 HopwMmaJjbHbBIE YCJI0BUS dKCIJIyaTaIllun

TemIepaTypa okpyzkarwoireil cpessl (20 £+ 5)°C;

OTHOCHTEIbHAS BJIAsKHOCTH Bo3ayxa or 40 1o 80%, npu
temiueparype 25°C;

armocdepnoe Jasienne ot 84 jio 104,7xI1a (or 630 10 800 Mmm. pr.
CcT.);

Hanpskenne cetu 110-240 B, wacroroit 50-60 'y (npu nuranun
Tecrepa OT OJIOKA TUTAHS).

Bepxym-E1: Pyxosodcmeo no akcnayamauuy
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2. TEXHUYECKUE JAHHBIE

2.1 XapakKTepucTHKHu IepegaTdmKa

2.1.1 B pexxmMe KOHTPOJIsI TPAKTOB Mepeiadn

IlepegaTyuk B peskKuMe KOHTPOJIS TPAKTOB Iepeladn 00ecednBacT
dopMupoBaHUe CAEAYIOMNX TECTOBLIX cUrHa 0B B Komax AMI u HDB-3:

1. mcesocmyyaitnas nocaenosareabuocts (IICI) ¢ mepuogom 26 —
1,29 —1, 211 — 1, 215 — 1 u 223 — 1 TAaKTOBLIX HHTEPBAJIOB (pex.
0.151 ITU-T) ¢ HomuHaIBHO# cKOpocThIO nepeaadn (2048000 =+ 6)
6ur/c;

2. TICII co BcraBKOil OmmMOGOK OMTOBBLIX OJMHOYHBLIX MJIM PEryJISPHBIX
¢ koaddurmenrom omubok or 1 x 1073 10 1 x 1077;

2.1.2 B pexxume KoHTpoOJIst 0bopyaoBanusi ¢ KM

Ilepemaruuk B pexkume KOHTPoJsi obopyrnoanusi ¢ KM obecnetun-
BaeT (OpPMUPOBAHIE CTAHIAPTHOIO IPYIIOBOro curiajia B Kogax AMI u
HDB-3 (pek. G.703 ITU-T) ¢ dukcarueil ciegayronmx coCTOsHUIA:

LOS: mnponamanme curnaa;

AIS: curHaj UHAMKAITME aBAPUITHOTO COCTOSTHUS;

LOF: aBapus nmukia;

LOM: aBapus CBepxXIUKJIA;

RDI: aBapus nanbreii crannuu (pex. G.706 ITU-T);

RMA: aBapus cepximkia ganbaeil crannuu (pek. G.732 ITU-T);

LSS: morepsi cuHXpOHU3AIUN C IPUHUMAEMON TECTOBOI IOCIIE0-
BaTEJbHOCTHIO;

Siy Saa — Sag: S-6uThl B ciioBe NFAS;

CYB 1, CVYB 2, CYVB 3, CYB 4: B Boeibpannom BI.

Bepxym-E1: Pyxosodcmeo no akcnayamauuy
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2.1.3 ®opma mMOyabca

@opMa UMITYJIBCA CUTHAJIA MIPIMOYTOJIbHAS CO CAEAYIONTUMHA ITapaMeT-
paMu:

1. HOMUHAJILHOE HAIPSKEHUE UMITYJIbCA CUTHAJA JIIOOON MOJISIPHOCTA
Ha M3MEPUTEJLHOM Harpy3o4HoM conporusiernu (120 £1,2)Om —
(3+0,3)B;

2. MMKOBOE HAIIPS?KEHWE B OTCYTCTBUM UMITYJIbCA CUTHAJIA HA HATPY-
sounoM conporusiernn (120 £ 1,2)Owm ue 6omee 0,3B;

3. HOMMHAJIbHAS JJIATELHOCTh UMILyJibca — (244 + 25)Hc;

4. MaKCMMaJIbHOe OTHOIIEHNE IJINTEeTBbHOCTEN aMIIUTY/I UMITYJIbCOB
Pa3HOI MOJIIPHOCTUA Ha YPOBHE IIOJIOBUHBI HOMUHAJBHON aMIIITY-
ael — ot 0,95 1o 1,05;

5. npu nosoce dactoT ot 0,01 mo 110 MHz, nmmynbesr curnana ykia-
JBIBAIOTCS B Ia0JI0H, IpuBeaeHHbIi B pek. G.703.

2.1.4 JI>kurtep

MakcumajbHast aMILIUTYAA BBIXOJIHOTO J2KUTTEPA HE IIPEBBIIIAET
0,05 Ulpp (1 Ulpp=488 uc) B nomoce 10 ' — 100 kI'ti. B pexxume cun-
XpoHuzauu nepegardnka or Bxoaa SYNC u reHepaliny 1ocjie0BaTe b
HocTH «Bce 1» (mepemada curnasna AlS) TunoBoe 3HaUeHHE BBIXOIHOTO
mxurTepa He npebimaer 0,02 Ulpp.

2.2 XapakKTepuCTUKH! NPUEMHHUKA

2.2.1 BxogHOE COIIPOTUBJIEHUE

Bxoapr npuémanka (Rx u Sync) cuMMeTpUYHBI OTHOCHUTE/IBHO <«3€M-
J» 1 06eCIeInBaloT cJieyonue napaMerpsl (pekomengaims G.703 ITU-
T):

1. HOMMHAJIBHOE BXOIHOE COIMPOTHUBJIEHIE B PEXKUME TEPMUHAJT —
120 = 6 Om Ha gacrore 1024 xI'1;

2. BXOJHOE COIIPOTHUBJIEHUE B pexkume MOHUTOp He Menee 4 KOwm Ha
qacrore 1024 xI'm.

Bepxym-FE1: Pyxosodcmeo no akcnayamauuy
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2.2.2 IlpuHMMaeMble CUTHAJIBI

[Ipuemuuk obecrieanBaerT 6€30MUOOYHBIN [TPUEM CUT'HAJIOB, COOTBET-
CTBYIOINUX TPEOOBAHUSIM:

1. 3aryxanme BXOJHBIX cUrHAJIOB Ha dacTtoTe 10241 B mpemeniax ot
0 1o 10aB B pexkume «kKopoTKasi juHus», 0T 0 10 18 1B (akTUBHBIIT
ATTEHIATOD), B PesKUMe «JIMHHAsE JinHusT», oT 0 10 36 1B (peasnb-
Hasl JIMHUST UM SKBUBAJIEHT JIMHUU B PEXKUME <«JIJTUMHHAS JITHUS».
2. oTKJIOHEHHE TaKTOBOI YacToThl 10 +400I'n o1 HOMuUHATLHOT (2048k['1T);
3. ammmTyaa mxuTTepa (m3mepenns mo G.823) mo 10UI ¢ wacroroit
ue 6ostee 40011 u 110 0,4UT ¢ wacroroit e menee 40kI'1 (Ha gacrorax
or 400I't mo 40xI'm momycTmMmasi aMIIATYIa JXKATTEpa JIMHEHHO
ymenbinaercst or 10UT o 0,4UT).

2.2.3 ®Dysknun
[Ipuemuuk obecrieanBaeTt:

1. permcrTpaluio TeKyIero 3HadeHns KOJINIeCTBa OIIUO0K 110 KOy HJIH
o 6uram B amanasomne or 0 1o 4,29 x 10;

2. UHAMKAIAIO TEKYIIero 3HaYeHNs KOJMYECTBa OIMMOOK 110 KOy N
110 6uTaM B BHJE IEJOTO UKNCa, U B 9KCIIOHEHITNAJIBHON dopme;

3. MHIUKAIWIO 3HavdeHns Koddduimenta ommbok n X 10~ B nuara-
3ome or 1 x 107! 10 0,01 x 107Y.

2.2.4 CBeroauonHasd WHINKAIIAS

Curnajausanysi CBETOIUOJAMH IPUEMHUIKA OTOOPaXKaeT CJIeIyIONINe
COCTOSTHIHSI:

LOS: orcyrcrBue curaadia;

AIS: curnas o6 aBapuu (npuem Bcex 1);

LOF: orcyrcTByer muK/I0Bast CHHXPOHU3AIINST;

LOM: orcyTcTByeT CBEPXIIMKJIOBAsT CHHXPOHU3AIINS;

RDI: sedekr Ha nanbHeM Kouile, nepenaercd ouramu A B NFAS;

SER: unjukarop npesbiienus mopora omu6ox 1072, Tloporom cum-
TAeTCsl MPEBBIIEHNE YPOBHSA OUTOBBIX OIMINOOK, €CJIN IIPOU3-
BoauTCs 6uToBoe Tectuposanue, niu 6osee 30% 6okos CRC
¢ omunbkamu, ecyd ecthb cunxponusarus 1o CRC;

Bepxym-E1: Pyxosodcmeo no akcnayamauuy
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TEXHUYECKUE JTAHHBIE

RMA: uHaukalps HEMCIPABHOCTU B CBEPXIIUKJIE Ha, JAJIbLHEM KOHIIE,

(6ur Y B MFAS pasen eaunurie B JABYX IIOCJIE/IOBATEIHHBIX
CBEPXITUKJIAX);

LSS: morepst CHHXpOHU3AIIMN TECTOBOM MTOCIEI0BATETHLHOCTH.

2.3

24

2.5

Nurtepdeiicbl BHEITHUX YCTPOICTB

B Tectepe mpemycMoTpena BO3MOKHOCTD TTPOCTY IITHBAHS
BBIOparHOro BU u nposejieHnst meperoBopos ¢ MOMOIIBIO
Tes1epOHHON TaPHUTYPHI.

Tecrep umeer USB unrepdeiic /st TOAKIIOUECHUS K KOMITBIOTEDY.

SHGKTPOHI/ITaHI/Ie " IIpoOaO0JI2KUTEJIbHOCTDb paGOTI)I

DJIEKTPOIMTAHUE TECTEPA OCYIIECTBIISIETCS OT BHEITHETO OJIOKA
[UTaHWsI CETH IIePeMEeHHOro Toka Hanpsizkenuem (100 — 240)B,
gacroroii (50 — 60)I'1, or BHyTpeHHeil 6aTapen aKKyMyISTOPHBIX
ssiemenToB (4 AA NiMh) ¢ HomunasbHbIM HanpsizkerneM 4,8B win
ot unrepdeiica USB.

[Torpebiisiemasi MOIITHOCTb OT CETU MIEPEMEHHOr0 TOKa He DoJiee
8BA.

[TpomomkuTeIbHOCTE HEMPEPLIBHOW PabOTHI TeCTEPa MPU MUTAHIT
OT BHEITHero OJI0Ka MUTAHUsT He orpaHndeHa. Ilpu pabdore or
BHYTPEHHUX AKKYMYJISTOPHBIX 3JIEMEHTOB BpeMsi pabOThI 3aBUCUT
oT pexkuma paboThl, HO He MeHee 6 IaCOB, IIPU CPEIHEN SIPKOCTU
JIACTLITES.

Cpok ciryk06b1

Cpennnii cpok ciayk6b1r He Mernee 10 Jjer.
Cpennss napaboTka Ha orkas He Menee 8000 yacos.

AnnapatHble XapaKTepUCTUKUI

labapurHbie pazMepbl U3MEPUTETLHOrO 010K He OoJsiee
85 X 155 x 40mmM.
lNabapuTHbIe pasMmepsb! 6J10Ka uTaHust He 6osee 29 X 74 X 80MM.

Bepxym-FE1: Pyxosodcmeo no akcnayamauuy
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— Macca u3mepurenabnoro 6j0ka ne 6osiee 0,4Kr.
— Macca 6Jt0ka nuranus e 6osee 0,07kr.

Bepxym-E1: Pyxosodcmeo no akcnayamauuy
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3. YCTPOUCTBO TECTEPA

3.1 VYcrpoiicTBo TecTe

3.1.1 TIlepennsia maHeJib

pa BepkyTt-E1

Bu nepenueit manenu recrepa Bepkyrt-E1 nokaszan na pucynke 3.1.

BERcut-E1
®

[
w
R

USB/ 9V

M—— 0.3dB 16:48:37

BepryTt-E1

MNUHEAHLIA MHTep]eRc
TecToBas nocnenoBaTerNbHOCTL

PyHrymm TH
Wamepernna
MNMpocMoTp AaHHbIX
BcTaBrka oumBok
PopMa vMNynsca
IxuTTEp
KoHprrypauma

A A A

F2 F3 F4

©a

<

>
YO

Puc. 3.1: Bun nepenneit manesin recrepa

Bepxym-E1: Pyxosodcmeo no akcnayamauuy
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3.1.2

CBeToMoHbIE UHIUKATOPDI

TpexiiBeTHbIE CBETOMO/IHBIE NHINKATOPHI B BEPXHEN 9acTu 1epe/i-
Heil maHe I 00eCIIeunBAIOT BU3YAJIBHBII KOHTPOJIb BHEITHETO TTHTA~
HUs, YCJAOBUIT U3MEpPEHns 1 nprueMa JaHHbIX. MHaukaTopsr obecie-
YUBAIOT JIOCTATOYHBIA 00bEM MHMOPMAIUH JIJIs aHAJIN3A U [IPUHS-
THUA PEIICHUN.

. ducnneit

[IBernoit rpacduvdeckuii KUIKOKPUCTA/IMICCKUN ITUCILIEH C IO~
cBeTKOI1; pazperienne 320 x 240 Todyex.

Knasuatypa

[Inenounas kyaBuaTypa Ha 14 KJTaBUII.

KuraBuma Bkiodenust/Boikiodennst (On/Off) nuranus recrepa.
Ji1st BKITIOYCHNST / BBIKJTIOYEHUS TINTAHIS TECTePa HEOOXOMMO YIep-
JKUBaTh Kjaapuiry 1-2c.

Ctpoka cTaryca, KOTOpas COAEPKUT JAHHBIE O CIACHAYIONIX mapa-
MeTpax (cjIeBa HAIPaBo):

— Hanpsizkenne barapen (B Bosbrax) mian Haqmch «USB/9V»
[PU MIUTAHUK OT BHEITHEro OJIOKa MUTAHUS WU nHTepdeiica
USB;

— cuMBoJl «My, «P» win «—» CIyKUT JJist 0TOOparKeHUst
peXUMa, poBeieHns n3Mepennii: «M» — u3mepennst, «P» —
maysa, <—» — OCTAHOBKA;

— CHUMBOJI «S» WIN «—» CIYXKUT JIJIsT OTOOPaKEHUST PEKIMA
[epesiain TECTOBOI MOCIe0BATEILHOCTU: «S» — IepesiaJa,
«—» — OCTAHOBKA,;

— cuMBOJ «A» mim «E» mim «—» CayxRuT Jjist 0TobparKeHust
pekuMa reHepanuu ommbok: «E» — BcraBka ommubok, «Ay —
reHepalysi aBapuii, «—» — HOpMaJbHas paboTa;

— CHUMBOJI «V» WIN «—» CIYKAT JIJIsT OTOOPAYKEHUST PEKIMA
[epeJiatiu pedr B 3aJIaHHBII BpeMEHHO! WHTepBaJ: «V» —
BCTaBKa PEYIN OT MUKPOMOHA, «—» — HOpMaJbHas PaboTa;

— YPOBEHb CUTHAJIA HA BXOJe npreMHrka Rx (B 1B);

— TeKyIlee BpeMsl CyTOK.

3HadyeHHne CBEeTOAMOAHbIX MHANKATOPOB

PWR: Buemnee nuranue:

Bepxym-E1: Pyxosodcmeo no akcnayamauuy
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LOS

AlS:

— He ropur — ner;

— 3eJieHbI — BKJIIOYEHO BHEITHEE MTUTAHUE |

— 3eJsieHblit — 3apsiy baTapeii;

— Kpacnsrii/3esenslit (Muranmue) — pezkuM 0OGHOBJICHHS
IPOrPAMMBI

— Kpacublit — HEHCIPABHOCTL TECTEPA

OTcyTCTBI/Ie CHUT'HaJla:

— 3eJieHbIil — CUTHAJ IPUCYTCTBYET IMOCTOSIHHO ¢ MOMEHTa,
cobpoca;

— KpacHblit — OTCYTCTBHE CUT'HAJIA B JTAHHBI MOMEHT;

— 2KenTeiit — ¢ MoMeHTa cHpoca UMEI0 MECTO MpOTaIaHue
CUTHAJIA.

Curnas 06 aBapun (npuem Bcex 1):

— Bestenblii — ¢ MoMeHTa cOpoca He ObL1o curaaja AlS;

— Kpacubriit — B mamasit MomenT mpucyTcTsyer AlS;

— 2Keunreiit — orcyrcreue AlS B maHHBIT MOMEHT, HO C
MOMEHTa cOpoca UMeIo MecTo cocrostaue AlS.

LOF: OrcyrcrByer HMUKI0Basi CHHXPOHU3AIIUSI:

— 3eJIeHBbI — CHHXPOHU3AINS OOHAPYIKEHA U He HAPYIIAIaCh
¢ MOMeHTa, cOpoca;

— Kpacublit — oTcyTCTBIE CHHXPOHU3AINY B JTAHHBIIMN
MOMEHT;

— 2Kenrerit — ¢ MomenTa cOpOCa UMEJIO MECTO PO IaHue
CUHXPOHU3AINHN.

LOM: OrcyrcTByeT CBEpXIUKJIOBAs CHHXPOHUBAIINS:

— 3eJleHbIl — CHHXpOHU3AIMS OOHApY>KEHA U He HAPYIIaIach
¢ MOMeHTa, cOpoca;
— KpacHblil — 0TCYyTCTBHE CUHXPOHU3ALMY B JTaHHBIA

MOMEHT;
— 2Kenreiit — ¢ MomenTa cOpoca UMeJIO MECTO IPOTaIaHne
CUHXPOHU3AIUN.

RDI: nedexr na najbHeM KoHIle, nepenaercs ouramu A B NFAS:

Bepxym-E1: Pyxosodcmeo no akcnayamauuy



22 YCTPOMCTBO TECTEPA

— 3esieHbIl — HET;

— Kpacubrit — perucrpupyercst apapusi (A=1 B NFAS);

— 2Kenreiit — orcyrersue medekTa B JAHHBIA MOMEHT, HO C
MoMeHTa, cbpoca umeso Mecro cocrossune A=1 B NFAS.

SER: UNupukaTtop rpessinienust mopora omubok. [Toporom canraercs
IpeBbITIenRne yposHst 6uToBbix onmbok (BER Gosbme 1073), ec-
JI TIPOM3BOUTCs GUTOBOE TecTupoBanue, uwiu 6osee 30% 6710K0B
CRC ¢ ommbkamu, ecim ecth cunxponusanus mo CRC:

— 3estenHblit — Her;

— Kpacublit — B JaHHBII MOMEHT MMEET MECTO IIPEBLIIICHIE
IIOpoTa, OIINOOK;

— 2KenTelit — oTCyTCTBUE NPEBBIIICHUS B JAHHBI MOMEHT,
HO C MOMeHTa cOpoca Oblia 3aduKcrnpoBaHa X0TsI ObI OHA
CEKYH/JIa C TIPEBBIIIEHNEM TOPOra OIMuOOK.

RMA: mHInKanuss HEMCIPABHOCTH B CBEPXINKJIE Ha JaJIbHEM KOH-
ne, (6ur Y B MFAS pasen eaunune B JByX II0C/I€I0BATETHHBIX
CBEPXIIUKJIAX):

— 3esieHbIl — HET;

— Kpacubrit — B JaHHBI MOMEHT UMEET MECTO
HEUCIPABHOCTD;

— 2Kesreiit — oTcyTCcTBHE HEUCIIPABHOCTH B JIAHHBI MOMEHT,
HO ¢ MOMeHTa cOpoca oHa ObLia 3aUKCUPOBAHA.

LSS: morepst cMEXPOHU3AIINNA TECTOBOH MOCIEI0BATEILHOCTH:

— 3eJleHblil — CHHXpOHU3aIMsI OOHAPYKEHA U He HAPYIIAIaCh
¢ MOMeHTa cbpoca;

— Kpacublit — oTcyTcTBHE CUHXPOHUBALNNA B JAHHBIH
MOMEHT;

— 2Kenrelit — ¢ MoMeHTa cOpoca MMeJIO MECTO IPOoIagaHue
CUHXPOHU3aIIUNU.

WNupukaropsr AIS, LOF, LOM, RDI, RMA, SER, LSS ue ropsr, ecian
COOTBETCTBYIOLIEE COOLITHE HE MOXKET WMJIM He JOJ2KHO OLIThL IPOAHAJIM-
3UPOBAHO.

Bepxym-FE1: Pyxosodcmeo no akcnayamauuy
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3.1.3 Omnucanue KJaBUATYPbI

— — Bgog (Enter)

Knapumma obecrieunBaer ciaemyromniue QyHKITNN:

1. B pexkxume MEHIO B CJIy4dae, KOT/Ia BBICBEUHUBAETCS KJIFOUEBOE
CJIOBO MEHIO, HAYKaTHe KJIABUIIU 00ECIIeInBaET BXOJ B
COOTBETCTBYIOIIEE MEHIO U IIOKa3 COOTBETCTBYIOIIEIO 9KPAHA;

2. B pexxmMe 33/IaHus JAHHBIX HaykaTue KJIABUIIN MPUBOIUT K
M3MEHEHUIO TIapaMeTpa Jinbo MepeBOIUT B MEHIO BBHIOODA
napamMeTpoB. B ciiydae, ecin kiiaBuiia BBITIOJTHAET
GbYHKITUIO BBOJIA JAHHBIX, /Il BO3BpATa B IIPEIbIAYINee MEHIO
UCIOJIb3YyHTEe KJIaBUILY .

— — Beixon (Escape)
KiraBuma Bo3Bpamaer B IpeablIyIee MEHIO, & TAKXKE B PEKHUME
3aJIaHusl JIAHHBIX CJIY?KUT JIJIS OTMEHbI BBOJIA JIAHHBIX.

— — I'nmaBroe mento (Main menu)
KitaBumma ciry»KuT Jiisi iepexojia B [VIABHOE MEHIO.

- @ @ 0 @ Oyuximonansusie knasunm (F1, F2, F3, F4)

— @  Ucnonszosars mis mosyuenus HoMepa Bepeum
[IPOrPaMMHOIO OGeCIIeYeH st

— @ — BumonnseT GyHKIME B 3aABUCHMOCTH OT TOTO, B KAKOM
IIO/IMEHIO BBl HAXO/IUTECH.

— 0, ©,] .| ] Knasumm ynpapjieHus KypcopoM:

— @ — ucnonb3yeTcs IS MepeMelIeHns Kypcopa BBepX;
— € — ucnonb3yercs JyIs HepeMEIeHIs KypCopa, BHU3;

— | — mcmomw3yeTrcs s IePEeMeITeHnsT Kypcopa BIIEBO;
— [ § — UCTIOJB3YyeTCs s IePEMEITIEHUsT KypPcopa BIIPaBo.

— — KonrekcrHoe MeHIO
Knasuma KoHTekcTHOE MEHIO (PUCYHOK 3.2) CILy?KUT JIJIst
BBI30BA KOHTEKCTHOI'O MEHIO, B KOTOPOM COJIEP2KATCS TaKHe
HACTPOMKK KaK cOPOC CBETOJMOIHBIX NHUKATOPOB,
BK.)'[IOLIGHI/IG/BI)IK.HIOLIQHI/IG IIOACBETKU U JIP.

Bepxym-E1: Pyxosodcmeo no akcnayamauuy
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USB/ 9V -5-¥ 0.5dB 16:12:12

C6poc ceeTOgMopOB
feex 1
NopceeTka 100X

KoHTpacT 454
3Byr knaBmu Beikn

Puc. 3.2: Konarekcranoe MeHio

— @ — Bxunounrs/srikmounts (On/Off)
JIs1 BKITIOYeH s / BBIKJIIOUEHNST IINTAHNST TecTepa HeoOXOIMMO
yaepKUBaTh Kaasumry 1-2c.

3.1.4 Bwmaemraue pa3beMbl

Bremrane pazbembl TecTepa pacioyioyKeHbl Ha, BepxHei 1 O0KOBOIi ma-
HeJISIX KOPIyca TecTepa B COOTBETCTBUM C pUCyHKaMu 3.3 U 3.4.

Tx  Sync Headset \\

N

Puc. 3.3: Bepxusiss manenb Tecrepa

. OVIZO0,8A UsB ]
® =2
| /

/

Puc. 3.4: BokoBas nanemsb Tectepa

Hasnauenne pa3zbeMoB U HOAKIOUAEMbIE K HIM YCTPOMCTBa IIpUBeIe-
HBEI B Tabaume 3.1.
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Tabauna 3.1: Onucanve pazbeMoB Ipudopa

MapkupoBKa Hasnauenue paszbema Iloakaouaemoe
YCTPOUCTBO MJIN
KabeJb
Rx E1 npuem Kabenb namepurenbHbIit
Tx E1 nepenaua Kabenb namepurenbubIii
Sync E1 cuaxponuzarms Kabenp nsMmepuTenbHbIM
lapaurypa st moKTroYeHust lapuurypa Tenedonnas
TapHUTYPbI UK TAO0G6;
MEUKpoTe1epOHHON TPYOKM MukporenedorHas
TpyOKa
USB s nopkmovyenust k [I9BM | Kadens USB-mopra
mo USB
9B/0.8A st nogkrodenus sHemHero | Biiok nuranns
0JI0Ka TTUTAHUS

3.2 XapakTepucTukKum KOMIOOHEHTOB TecTepa

3.2.1 Buok nuranusa

[Tpemuasunaden mis nutanusa tecrepa BepkyT-E1 or cetn mepemen-
HOT'O TOKA U 3apsJia BCTPOEHHBIX B HEr0 aKKYMYJIATOPHBIX 3J€MEHTOB.
[Tpencrasisier coboit UMITYIbCHBINM 010K TuTanus. MiMeeT BCTpoeHHYIO

3alIUTy OT KOPOTKOI'O 3aMbIKaHNWA W IIEPETPY3KU.

Bxon: nepemennoe nanpsizkenue (100 — 240)B, gacroroii 50 — 60T,
Beixoa: nocrostanoe nanpsikenune 9B, Tok 0,8A, crabuinsupoBaH-

HBIH.

Pacrraiika mrekepa 6/10ka TUTAHUSA B COOTBETCTBHUM C PUCYHKOM 3.5.

|« +
9B
0O6wmin

Puc. 3.5: Pacnaiika mrekepa 06/10ka IUTaHUS
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3.2.2 Tapuutypa

TFapuurypa Plantronics TA06 (B 6a30Bblii KOMILJIEKT TIOCTABKH HE BXO-
JIAT) IPUMEHSIETCs JJisl BEJIeHUsI [IEPErOBOPOB U IIPOC/IYIIUBAHUS PA3ro-
BODHBIX KaHasIoB. CXeMa KOHTAKTOB Pa3beMa IapHUTYPHI IIOKa3aHa Ha
pucyske 3.6.
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Tabmuna 3.2: KonrakTsl pazbemMa rapHUTYPbI

Homep koutakta| Hasnauyenme |IIBeT mpoBoja
1 Mukpodon «—» 3eJIEHbI
2 Tenedon YepHBIT
3 Temedon KPaCHBI
4 Mukpodon «+» OeJtbIii

| S—

i

Puc. 3.6: Cxema KOHTAKTOB pa3beMa TapHUTYPBI

3.2.3 Kabean uamepuregbHbIE

[Ipennaznavensl /I HENOCPEACTBEHHOIO MOMK/IIOUEHNUT K TECTUPYe-
MBIM JITHEHHBIM TPAKTaM C IMTOMOIIBIO PAa3beMOB «KPOKOIUII».

JlBa ojmHAKOBBIX M3MepuTeIbHbIX Kabesst Nel u Ne2 mpejHasHadeHb
JJ1l TIOAKJIFOUEHNSI K TeCTUPYEMbIM JITHEMHBIM TPAKTaM:

— BXOJla TpUeMHUKa RX B pexkmMe TepMUHATA;

— BXoJla IpueMHHKa RX B pexknme MOHUTOpPA, Yepe3 THe3a
MOHHUTOPHUHIA KpOcca co BCTpoeHHbIME pe3ucTopamu 430 Owm;

— BXOJIa CHHXPOHU3AIUNA SYNC;

— BBIXOJIa IepegaTyanka TX.

Bepxym-E1: Pyxosodcmeo no akcnayamauuy
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3.2.4 Kabesb USB-mniopta

[Ipennaszuaven ns coequnenust recrepa BepkyT-El ¢ komibiore-
pom. Pacnaiika kabesst USB-opra B cooTBeTcTBUE ¢ Tabsuiei 3.3.

Tabauna 3.3: Pacnatika kabesrss USB-mmopra

BepkyTt-E1 | Haznauenue | Kommsrorep
1 +5V 1
2 D- 2
3 D+ 3
4 GND 4

Bepxym-FE1: Pyxosodcmeo no akcnayamauuy
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4. OBIIME YKA3AHUS I10 DKCIJIYATAIINU

1. o mauasa paborsr ¢ Tecrepom BepkyT-E1 BHUMAaTE/BHO U3yYnTe
HACTOsIIlee PYKOBOJCTBO 10 3KCILIyaTAINN, HA3HATEHNE KJIABUII KJIABU-
aTypbl, BHEIITHUX PA3bEMOB U COCTABHBIX YACTEH TeCTEpA.

2. Pabora Tecrepa moJIKHA ITPOUCXOJIUTH B YCJIOBHUSX, KOTOPBLIC HE
BBIXOJIAT 38 IPeesibl pA00INX YCJIOBUI SKCILTyaTAIUN.

HI/ITaIOH_[aH CeTb He JOJIZKHa MMETHb PE3KNX CKAYKOB HaIIPAKCHUN .

Pajpom ¢ pabodum MecToM He JOJKHO ObITh MCTOYHUKOB CHJIBHBIX
MAarHUTHBIX U 9JIEKTPUIECKUX TOJIel.

3. ObeperaiiTe TecTep U OJOK MUTAHUS OT YAAPOB, TOMAJTAHNS BJIATH
U TBLTH, JIATEJBHOTO BO3IEHCTBHUS MPSIMbBIX COJTHEUHBIX JIYUeil.

4. Ecin TecTep HAXOMUIICH IJe-JIN0O0 IPU HU3KOI TEMIIEPATYPE, TO IIe-
PEJT NCIIOIb30BAHUEM HYKHO BBIJICP2KATH T€CTEP B HOPMAJIbHBIX YCJIOBHUSAX
He MeHee 2-X JacoB.

5. Ilpu myinresibHBIX IepepbiBax B paboTe TecTepa PEKOMEHIyeTCs OT-
KJ/IIO49aThb TeCTep u 6JIOK IINTAHUA OT CETU.

6. Ilo muTanuio Tecrep MOXKET IKCIIYATHPOBATHCS B CJIEIYIONIUX Pe-
ZKMaxX:

— ot ceru 220B, wacroroit 50I'1 ¢ momorbo 6s10Ka nuranus. I[1pu
9TOM IIPOUCXOJIAT MO/I3APAIKA AKKYMYISTOPHBIX 3JIEMEHTOB;

— ot unreppeiica USB;

— 0T akKKyMyJIsATOPHBIX 3j1eMeHTOB (4XAA NiMh, emkocThIo
1800 MAu Kax/Iplii).

7. Pabora Tecrepa 0T aKKyMYJISITOPHBIX 9JIEMEHTOB.

Tectep uMmeer 3apsiiHOE YCTPOHCTBO, KOTOPOE ABTOMATHIECKH BKJIIO-
YaeTcd IPHU MOJKIIOYEHUN OJIOKA [UTAHUS.

BpewMmst mosinoro 3apsijia akKyMyJISITOPHBIX 3JIEMEHTOB HPU HOPMAJIb-
HBIX KJIMMaTUYeCKUX YCJIOBUAX He OoJiee 8 4acoOB OT BHEIIHEro 0JIOKa
nuranus. [lociie mosmmoro 3apsijia akKKyMyJISITOPHBIX 3JIEMEHTOB 3aPsITHOE
yCTpOﬁCTBO aBTOMATHUYECKHN OTKJIIOYUTCHI.

Bepxym-E1: Pyxosodcmeo no akcnayamauuy
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YpoBenb 3apsiga aKKyMyJISTOPHBIX JIEMEHTOB MOXKHO OIIEHUTD I10 Ha~
psi?KeHNIo HaTtaper B BEPXHEM JIEBOM YIUIy JIUCILIest TecTepa (PHCYHOK
3.1). Ilpu oTKI/II0OYEHHOM BHEIIHeM MCToYHMKe nuTanus u USB, Hanpsizke-
ure Ha Oartapee 6osee 5,2B yKasbiBaeT Ha MOJHOCTBHIO 3aPS?KEHHDBIN aK-
kymysistop. [losiHOCTBIO pa3psizkenHast baTapesi nuMmeer Harpsizkenne 4,08
U MeHee.

Cpok cityKObl aKKYMYJISTOPHBIX 3JIEMEHTOB 3aBUCUT OT KOJHMIECTBA
UKJIOB «3apsaia-pa3psiiay. lomyckaercs mo 1000 1ukIioB «3apsia-pa3psaiy
JIISE JIAHHOTO TUIIA aKKYMYJISTOPHBIX 3JIEMEHTOB.

[Ipu MOSTHOCTBIO 3apSIPKEHHBIX aKKyMYJISITOPHBIX 3JIEMEHTAX U B 3a-
BHCHMOCTH OT MX COCTOSHHUS IPOJIOJI2KUTETBHOCTh PAOOTHI TeCTepa B aB-
TOHOMHOM peskuMe 6e3 IOoA3aps KN COCTaBJIseT He MeHee 6 4acoB Ipn
cpejHell sSipKOCTH IOJICBETKHU SKPaHA.

IIpumeuanus:

1. Jlomyckaercsi mpuMeHeHUe aKKyMYJISTOPHBIX 37eMeHTOB (4xXAA)
tuna NiMh wimm NiCd menbimeit emxkoctu. IIpu sToM Bpemst 1moJi-
HOTO 3apsijia U BpeMsi ABTOHOMHON pabOThI TeCTepa yMEHBIITUTCS.

2. He momyckaercs nmpuMeHEHUE COJIEBBIX WMJIM IEJIOTHBIX 3JIEMEHTOB
nuranust (4xAA) BMECTO aKKYMYJISITOPHBIX 9JIEMEHTOB.

3. Momyckaercst pabora 6€3 yCTAHOBJIEHHBIX AKKYMYJIITOPOB OT OJIOKA
nuranus wim USB-uarepdetiica.

4. B ciy4ae yCTaHOBKH ITOJTHOCTBIO Pa3Psi?KEHHBIX MJIM HOBBIX aKKY-
MYJIATOPHBIX JIEMEHTOB, TIePe]I BKIIIOUEHUEM TecTepa, He0OXOIUMO
UX 3apsiIUTh B TedeHune He mMeHee 30 MUHYT.

Baumanwme!!! s nutanusa tecrtepa or cetu 220V mcmoJib-
3yiiTe TOJBKO HITATHBIN OJOK nutaHusi. cnosib3oBanue OJioka
MUTAHUSA C BBIXOJAHBIM TOKOM MeHee 0,8 A mim c 3a3eMJI€HHBIM
IJIFOCOM MOXKET MOBPEIUTh TECTEP.
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5. MEPBHI BE3BOITACHOCTU

1. Tecrep 2 M6ur/c noroka Bepkyt-E1 coorsercrByer 0bmmmM Tpe-
6oBanusm Gezomacuoctu mo ['OCT 26104.

2. TTo cnocoby 3ammuThl 4e/IoBeKa OT TMOPAXKEHUS JIEKTPUIECKUM TO-
KoM Tectep coorBercTByeT Kiaccy III, a 6Gsiok muranus wmaccy II mo
IoCT 26104.

3. UcnbiTanus, HagaIKa, BBOJ, B SKCILUIYATAIHIO U SKCILIYATAIUS Te-
cTepa JIOJIYKHBI ITPOU3BOJIUTHCS C yIETOM TpeDOBaHUIT OE30MIACHOCTH, U3-
sgoxenubix B ['OCT 12.3.019.

4. Tlpu skcrmyaTanumu TecTepa JIOJKHBI BBIIOJIHATHCS 001Ire Tpedo-
BaHUs MIPABUJ TOYKAPHOU OE30IIACHOCTH.

5. KadecTBo Bo3/yxa paboyeil 30HbI IIPH IKCILIYATAIUN TECTEPA JT0JIK-
HO cooTBeTcTBOBaThH TpeboBanusim ['OCT 12.1.005.

Brnumanue! Bo sneuwHHem baoke numaHus mecmepa
UMEEINCSA ONACHOE 0N HCUIHU HaAnpaHcerue. 3anpe-
WAEMCA IKCTAYAMAUUS BAOKA NUMAHUSL C LOBPEHCIEH-
HBLM KOPNYCOM.
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MEPHI BE3BOIIACHOCTMH
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6. IIOATrOTOBKA K PABOTE

1. U3Bnekure Tecrep M3 yIAKOBKHU, IIPOU3BEJIUTE BHEIIHHUIT OCMOTD.
IIpoBepbTe KOMILIEKTHOCTH TECTEPA B COOTBETCTBUU ¢ Tabswmieii 1.1.

2. BoliiepzkuTe TECTEp B HOPMAJIBHBIX YCJIOBHSIX HEe MeHee 2 JacoB.

3. IlogkiounTe cocTaBHBIE YaCcTH TECTEPA, B COOTBETCTBHH C PUCYH-
KoM 3.2 u Tabsureit 3.1.

4. MopkrounTe 6JIOK MUTAHUS TECTEPA K CeTU (€C/TH JIJIsl TUTAHUS Te-
crepa Oy/IeT UCIoIb30BaThesA cereBoe Halpsikenne U=110 — 240B, f=50
— 60I').

Ecmn nyist nutanust Tectepa OyAyT UCIOIB30BATHCS aKKYMYyJIATOPHBIE
9JIEMEHTBI, TO HEOOXOIMMO UX 3aPS/IUTh.

B ciyvae ycTaHOBKH IOJIHOCTBIO Pa3PsI’KEHHBIX HJIM HOBBIX aKKyMy-
JIATOPHBIX 3JIEMEHTOB, Ie€peJ BKJIOUEHHEeM TecTepa, HEOOXOIUMO UX 3a-
psIanTh B TedeHne He MeHee 30 MUHYT.

5. BkiounTh TecTep HayKaTHEM KJIABUIIN BKJIIOYCHUS / BBIKJIIOYCHIIS
nuranust, yaepxKusas Kiaasuiry On/Off 1-2 cexynupt (pucynok 3.1).

[Tocsie BKJIIOUEHUST TeCTep NPOU3BOJIUT IPOIELYPY CAMOIHATHOCTH-
ku. ITocsie 3aBepinieHust orneparyy CaMOUArHOCTUKU Ha JIUCILJIEE TeCTe-
pa orobpaxKaerTcst MEHIO, COOTBETCTBYIOIEE PEKIMY PAOOTHI, B KOTOPOM
IprOOP HAXOUJICS JIO BBIKJIIOYEHUSI.
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ITOoATOTOBKA K PABOTE
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7. IIOPAIOK PABOTEI

7.1 TI's1aBHOE MeHIO

[Tonp3oBaTenbeKuit nHTEPdEiic TecTepa peaan3oBaH B (popMe MEHIO.
Bun rmaBHOrO MeHIO oka3aH Ha pucyHke 7.1. [ns mepexona B TiraBHOE
MEHIO 13 JII000I0 pas/iesia U3MepeHnii i HacTpoeK Tpubopa JJoCTaTOIHO
HaKaTh KIABUITY ().

USB/ 9V -5— 0.5%dB 10:33:44

Bepryt-E1

fMMUHEHHBIA UHTeppenc

TecToBana nocneaoBaTenNsHOCTE

PyHrumm T
WamepeHnna

MpocHoTR AaHHBX

BcTaBrka oumbok

PopMa MMNYnbca
fxmTTep

KoHpurypaums

Puc. 7.1: I'naBHOE MeHIO

st Toro, 4YTOOBI BRIOPATH HEOOXOIUMBIH IMYHKT MEHIO, HEOOXOIUMO
BBIJIEJINTH €r0 [PU [TOMOIIU KJIABUII YIIPABJIEHUs KyPCOPOM M HAaYKATh

KJIABUIITY (&),

JIuneitHplii mHTEP@EC: MEHI0 HACTPONKN perkmMa paboThl TecTe-
pa.
IIpumevarue: /lis pabomo. ¢ npubopom neobrodu-
MO NPedeapumesbHo NPosecmU HacmpotKy napamem-
D06 IM020 MEHIO.

TecToBasi mOCJIEA0BATEIBPHOCTD: HACTPOIKA TECTOBOII IMOC/IET0OBA~
TeJIbHOCTH, UCIOJIb3ytotelicst npu guaraoctuke OLK wmim Tpak-
Ta.
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Oyaknunm TYU: B 93TOM MEHIO TPOU3BOAATCS U3MEPEHUS YPOBHSI U
YaCTOThl TOHAJBLHOI'O CUI'HAJIA, & TAKXKe HACTPOUKM peKuMa, Iie-
PEroBOpPOB U MPOC/IYIINBAHUS PA3TOBOPHBIX KAHAJIOB.

VzmepeHuda: MeHIO BKIIOYAET B ceOs JaHHBIE O ODA30BBIX HMapaMeT-
pax, a TakxKe 0 mapamerpax 1o pekomesganusam G.821 u G.826 u
MO3BOJISIET OCYIIECTBUTH 3aIlyCK /OCTAHOBKY 0A30BBIX M3MEPEHU
€ BO3MOYKHOCTBIO IIPOCMOTPA U COXPAHEHUS PE3YJIbTATOB U3MeEpe-
uuit. Kpome TOro, B 3T0OM MEHIO peajin30BaHa (DYyHKIIMH U3MEPE-
HUsl 38JIEPKKU PACIPOCTPAHEHUS CUTHAJIA U IIOCTPOEHUS XPOHO-
rpaMM U TECTOIDAMM COOBITHUi, 3apEruCTPUPOBAHHBIX B TEUCHUE
U3MEPUTEJIbHON CEeCCUu.

IIpocMoOTp AaHHBIX: MEHIO TPEIOCTABISIET BOZMOXKHOCTD ITPOCMAT-
puBaTh cozpep:kumoe nukia, cios CAS/MFAS, a takxke cioB
FAS/NFAS.

BcraBka o1nbok: BCTaBKa PA3INIHBIX BIIOB OIIHOOK M TeHEPAITNs
aBapuil Pa3jINIHBIX TUIIOB.

®opma umnysabca (onuwms): byHKIMK 0TOOparKeHHsl 1 aHaIn3a Gop-
MBI JINHEHHBIX UMITyIbcoB G.703 2 M6wur/c, a TakKke mpocMoTpa
OCIIIJLJIOIPAMMBI JINHEHHOI'O CUTHAJIA.

oxurrep (omimsi): nocryn K QyHKIusM 06paboTKu hazoBoro 1po-
JKaHUsI: U3MEPEHNE U aHAIN3 JPKUTTEPA B IPUHUMAEMOM CUTHAJIE,
reHepalius JPKUTTepa; U3MePEeHne U BhIBOJI B I'padudeckoir hop-
me xapakrepuctuk MTJ u JTF.

Kondurypanms: orpe/enenue napaMeTpoB OCHOBHBIX HACTPOEK aHa-
JIN3aTOPa, HACTPOEK JIMHEHOW YaCTU U KAJIUOPOBKH.

7.2 JIuneiinblii nuaTepdeiic

Hnst mocryna K sxpany JIuHeiinbiii uaTepdeEiic nepeiiure B rias-

HOe MEHIO, IepeMecTuTe Kypcop Ha crpoky "Jluneitnbiii naTepdeiic"n
HayKMUTE KJIaBUITy (). By mucries mokaszaH Ha pucynke 7.2. (meiicTsu-
TeJIbHBINA BU/I OKHa MO2KET OTJINYATLCA OT IIPUBEJICHHOI'O HA pI/ICyHKe7 T.K.
3aBUCAT OT IPEIbLAYIIUX 3HAYEHMIT 1apaMeTPOB, COXPAHIEMbIX aBTOMA-
THYECKHN).
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USB/ 9V -5-¥ 0.4dB 10:24:50

MUHerHIA MHTEephenc

Tepm

CtpyrTypa umkna HKM30

CRC-4 Bwrkn

MHelnwa kopq HDB3

CuHxp. nepepaun Bhyrtp

ArmHHaA AaMHKMAa Bwkn

fleBnauma ©

CropocTe TecT. Nx64/Nx64

SaymTHee conp. Bwikn

Tepm TpaHs MoHuT MoH—Tp

Puc. 7.2: Mento «JIuneituniit unrepdetics

7.2.1 Pexum
DTOT MHapaMerp MMO3BOJISIET YCTAHOBUTH PEXKUM pabOThl TECTEPA.

— Tepmuman (knasuma @);

— Tpansur (kirasunia @);

— Monnutop (krasuma @);

— Tpanzur-monurop (knasuma @).

CxemaTtuvaeckoe n300pakKeHWe STUX PEKUMOB IMOKA3aHO HA PHUCYH-
Ke 7.3.

Rx
no —s—e | MM —t— >

R
R
M —e—a | N —»| Tx

TepmuHan MonuTtop
na —— |nm —
e | b T
TpaHaut TpaH3UT-MOHUTOP

Puc. 7.3: Pexxumbr paboTsl TecTepa
s rectupoBaHus HEOOXO/IMMO yKa3aTh OJIMH U3 PEKUMOB JINHEHHO-

Iro HHTep(befIC&. Huzke npuBeaeHbI HO,H,pO6HbIe OIlMCaHUs IIOAZIepzKUBac-
MBIX PEZKNMOB.
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7.2.1.1 Tepmuuan

Pexxum «TepmuHasi» UCIHOJIb3yeTCs JJIsi TECTUPOBaHUs Oe37eficTBYO-
X JAHEHHBIX TPAKTOB.

B sTOM pexume TecTep BKIIIOYAETCST BMECTO TEPMUHAJA B JIMHEHHBIH
TPpaKT 1 HCIIOJb3YETCd KaK JJid Iepeaadu, TaK U JIJIsd HpI/Iél\/Ia CUT'HaJIa
E1l. Okoneunas narpyska recrepa pasaa 120 Owm.

7.2.1.2 Tpausur

Pexum «Tpansur» ucnosb3yercs /i MpueMa CUTHAJIA U ITPOITYCKA
ero depes recrep. Vcnomab3yercsl Hjisi TeCTHPOBAHUSI KakK 0e3/1eiiCTBYIO-
MAX JIMHEWHBIX TPAKTOB, TAK U 3aIPy?KEHHBIX.

Bxoggsimumit curnast (Rx) npuHrMaeTcst Ha OKOHeIHO# Harpy3ske 120 Owm,
pereHepupyercst u repejaércst depe3 pasbéMm Tx. [lpu npoxone curnaga
Jepe3 TecTep, aHaJIU3UPYIOTCsI KOJOBBIE OIMUOKH, OITUOKY IIUKJIOB U JIPY-
rue napaMeTphbl.

DTOT peKUM IMOXO0XK Ha pekuM «TepMuHAas», HO UCIOJb3yeT HPUHU-
MaeMblii IIOTOK It (DOPMUPOBAHUS UCXOISIIETO ITIOTOKa. B 9TOM pexxume
nadopmarmonnbie BU nepenatorcs 6e3 n3aMeHeHusI, eCJIu He aKTHBU3UPO-
BaH PeXXUM BCTaBKHU omuboK. BU curnanuzanuu u cuHEXpoHU3aInm hop-
MUPYIOTCSI TECTEPOM.

JIaHHBIA pesKUM MOXKHO MCIIOJIL30BATH JJIsi aHAJM3a OIIMOOK B HH-
dopmarmonabix BY Ha TpOTHUBOIIOJIOXKHON CTOPOHE.

7.2.1.3 Mouurop

Pexum «MonuTop» ucmob3yercst, KOrjga HEOOXOMMMO OCYIIECTBUTD
MOHHUTOPHUHIOBBIN fHocTyIl. B 3T1OM pexkume Bo3MoxkeH aHasu3 motoka Kl
0e3 BiusHus Ha Hero. Pazbém Rx Tecrepa moak/odaeTcs K pasbéMy
«<MOHUTOP» Tectupyemoro obopyaoBaHusi, 4TO IOJIPA3yMEBAET MO
KJIt09eHne K IIOTOKY 4Yepe3 PE3UCTOPbl C BBICOKUM HMMIIETaHCOM. ZLOHO.H—
HUATEJHLHO MOI'YT OBITh BKJIIOYEHBI BCTPOEHHBIE B TECTEp 3aIlUTHBIE CO-
nporujeans 470 Owu.

Pexum «MoHUTOP» 1MO3BOJISIET TEXHUKY HADJIIOIATH 38 TPAKTOM, ITO-
OBl HAXOIUTH HEMCIIPABHOCTHU 0€3 NMpepPhIBAHUS CBI3U. 3aMEThTE, UTO [IPU
pabore B 9TOM peKuMe HET HeOOXOIUMOCTH OIK/II0YAThC K pa3bémy Tx
TecTepa, ¥ HET HEOOXOJUMOCTH 33/1aBaTh TECTOBYIO MOCJIEIOBATEILHOCTD
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st nepegadn. OIHAKO epefaTduk B TeCTepe IOCTOSIHHO IepelaéT BbI-
OpaHHbIE TECTOBBIE IOCJIEI0BATETLHOCTH, IUKJIBI, Koguposanue u CRC.

7.2.1.4 TpaH3UT-MOHUTOP

Pexxum «Tpansur-MOHUTODP» HUCIOIB3YETCs I IIPOITYCKA CUTHAJIA
Jepe3 TecTep. Bxomsimmumii curHasi pereHepupyercsa W Iepemaércsl depes
pasbém Tx. Bxomsmmii curHaj JO/KeH MOCTynarb oT pasbéma «MO-
HUTOP» rmectupyemoro ob60opyoBaHus. 3aMeTbTe, 9TO B 3TOM PEKUME
YCTPAHSIIOTCsT KOJIOBBIE U IUKJIOBBIE OITHOKN. OH MOXKET UCIIO0JIb30BaThCsI
JIst 1obaBjeHust Wan Bbigeerus BU u3 pabodero moroka.

7.2.2 CrpykTypa IuKJa

B menio CTpyKTypa INUMKJIA MOXKET ObITh BHIOPAH OIWH U3 CJIEIYIO-
X TUIIOB:

NKM-30: pexxum BbIOMpPAETCs B TOM CIydae, €Cau cucTeMa padora-
€T C UCIOJIb30BAHUEM CBEPXIIMKJIOBOM cuHXpoHuzanuu B 16 BU
(CAS) dnst ycranoBku nepegaBaeMbix 3Hadenuii CAS u cBepx-
IUK/IOBOI CHHXPOHH3AIME HCHOJb3yiTe kiaasumry @;(cy pas-
Jeat 7.6.2)

NKM-31: pexxum BbIOMpAETCsa B TOM CJIydae, eCIu CHcTeMa padoTa-
er 6e3 UCIIOJIb30BaHUs CBEPXIMKJIOBOM cuHxponu3anun B 16 BU
(kmasumma @);

Hectp: BoiOUpaercss B ToOM ciiydae, €cjid cucreMa paboraer 6e3 mc-
[OJTH30BaHUsl KaJIPOBON ¥ CBEPXIMKJIOBON CHHXPOHM3AINHU (KJIa-

suma @).

ABTO: aBTOMATHYECKOE onpeaeseHne CTpyKTYypbl MUKJ/Ia W1 HAJIUYINA

CRC-4 (krapmma @).
Koukpernas nukioBas CTpyKTypa JH0J2KHA OBITH BhIOpaHa, KOTIA:

— TECTUPYEMBbIIl TPAKT UCIIOJIb3yeT N3BECTHBIN THUII IUKJIA;

— 3TOT TecTep OYIEeT UCIOIb30BATHCS COBMECTHO C JPYTUM
TECTEPOM, KOTOPBII yKe paboTaeT B PEKUME aBTOOIIPE ICJIEHNUS;

— TecTep OyJIET YyIPAaBJIATH TUIIOM IIMKJIOBON CTPYKTYDBI B TPaKTe
El.
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7.2.3 CRC-4

Bribepure mex iy Bxar. (@), Beika. (@), Uus. (@Q). D10 nossosmr
recrepy uaMeputh ommbku CRC-4 B mpuHEMaeMoM CHrHAJE, & TaKiKe
nepegarh 6urel CRC-4 B mcxomsimem curnase. Ecim Bbl He yBepens! B
BeIOOpe KoHpurypanun CRC-4, Beibepure 3HaveHne BbIKJI.

7.2.4 JluHeiiHBIA KOJ

Tun koaupoanus seiGupacrcs Mexxay AMI (@) u HDB3 (@). Eciu
coMHeBaeTech, Boibepure HDB3, Tak kak kox AMI Ha cerogusimamii 1eHb
PAKTUIECKH He UCIIOJIb3YEeTCs.

7.2.5 CuHxpoHHu3alus MepeaTInKa

Rx: or nmpurnMaemoro curaaja na ruesgax Rx (@);
BuyTp: or BHyTpennero reneparopa tecrepa (@);
Sync: or curnana Ha raesgax Sync (@).

7.2.6 JdnuaHast TUHUS

st kKoMmeHcannu 3aTyxanus u BeipapauBannsg AUX mpu nmpueme cur-
Hajia ¢ KaOeJbHOW JIMHUU CO 3HAYUTETLHBIM 3aTyXaHUEM HCIIOJIb3YyeTCs
pexuMm «/lymmnnas juHAsTS.

[Ipu BrIITOYEHHOM pexkuMe «/[yimHHAS JuHUsT» TPUOOP HACTPOEH Ha
preM CHUTHAJIa ¢ 3aTyxanneM 10 361b.

[Ipu BBIK/IIOUEHHOM peykuMe «/[TuHHast JinHnsT> TPUOOP HACTPOEH HA
IIpUeM CHUTHAJIa, MUHUMAJILHBIN yPOBEHb KOTOporo — muuyc 10aB.

BkJrrouenne / BBIKIIOYEHIE peXKUMa, JJIMHHOT JIMHIU TPOM3BOUTCS KHOII-

xamu @ u @.

7.2.7 JeBuaiusa

Menro JdeBuarysi 1103B0JIsIeT BKJIIOUATH / BBIKIIOUATH OTKJIOHEHUST TaK-
TOBOI 9aCTOTHI IIePeIaTINKa, B CIydae ecian B mynkTe CUHXpOHU3AIUS
nmepegaTduKa BuiOpaHa BHYTP. YCTAHOBKA BEJIUYNHbBI JEBAAIIUN IIPOU3-

BOJUTCA KJIaBUIIIaMMN @, @ n @
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7.2.8 CKoOpocTh TECTUPOBAHUS

[Tepen mpoBesieHneM u3MepeHUil, reHepalueil TECTOBBIX IOCeI0Ba-
TeJBHOCTEH HeOOXOIMMO OIPeeuTh 00bEeKT TecTupoBanus — Habop BU
KaK JIjIst IPUEMHOTO, TaK U JIJIs IIePEJIAtoIIero mopTos npudopa. st BbI-
6opa BU maxkMuTe KJIABUILY (W), [0CJIE Uero Ipubop HePeiIeT B PesKuM
Bpi6op BpeM. MHTP., IOKa3aHHBIl Ha pUCYyHKe 7.4.

USE/ 9V M5A- ——— 18:44:37
BrGop BpeM.HMHTPR.

Mpnem
0 1= 2 3 4 5x B 7=
8x 9x 10x 11x 12 13= 14
16 17% 18 19= 20x 21 22x 23=
24x 25% 26 27% 28 20% 30x% 31=

Nepepava
o] 1= 2 3 4% DBx Bx x
8x 9= 10 11 12 13 14= 15«
16 17= 18= 19 20x 21 22% 23
24% 25% 26% 27 28 20x 30x 31=

Bce 0K Bx—2>Tx

Puc. 7.4: Pexxum «Bwibop BpeMm. uuHTp.»

B pexxume BbibOop BpeM. MHTP. Bbl MOXKETE YCTAHOBUTL KarK IbI
BU nepenauu u npuéma B nocaemoBarenbHoctu N X 64 ciemyronum 06-
pazom: BeiOepuTe B, ykazas na Hero KypcopoMm Ipu OMOIIN KJIABHII CO
crpesikamu. Korma Kypcop ycraHoBJieH Ha HyxKHbI BV, HaxkMmuTe Kjta-
BUIITY J71s1 mHBepTHpoBanus craryca BU. MuaTepBasibl, oTMedeHHDbIE
3HAKOM «*», BKJIIOYAIOTCS B O0BEKT TeCTUpOBaHus. JIJIsi MCIIONb30BAHUS
B KadecTBe 00beKTa TecTHpoBaHms TpakTa El, Haxkvure irasumy @),
TeM caMbiM BKJIIOUnB Bce BU. B Hekoropeix ciyuasix (pexxkumbr TKM30,
NKM31, ucnosbzoanue ojuoro u3z BU s recruposanus TY) Briro-
qenne Bcex BU B 00beKT TecTHpOBaHUsI HEBO3MOXKHO: JIJIsT aKTHUBAIlUN
HEJIOCTYIHBIX (BBIJEJIEHHBIX KPAacHBIM IiBeToM) BIl HeoOxoauMo BBIIOJ-
HATH KOPPEKTHBbIE HACTPOWKM B COOTBETCTBYIOIINX PEKUMAX.

IIpu nazkarun konku @) npoucxonur Komuposanue BeiGpanubx BU
u3 ceknuu «IIpmem» B cexknmio «Ilepenatay man Ha0OOPOT, B 3aBUCUMOCTH
OT TIOJIOYKEHUs KypPCopa.

[Toce Toro, kak Bce BU ckorUrypupoBanbl MpaBUIbHO, HAXKMUTE
kinasumy @ (OK). Tecrep GymeT aBTOMaTHYECKH CKOH(MUIYPHPOBAH B
COOTBETCTBHUU C 9TUMU HOBBIMHU HacTpoiikamu N X 64.
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st moroka 6e3 nuksiosoit cunxpounsanuu (Hecrp.) aBromaruyuecku
BeIOupatoTcs Bee 32 BU.

7.2.9 3ammmuTHbIE CONMPOTUBJICHUS

[Tapamerp 3amuTHBIE CONP. II03BOJISET YIIPABJIATH BCTPOESHHBIMHU
3AIUTHBIMU PE3UCTOPAMH.

[Ipu ycranoske sHavenus Bk (krasuma @), Bxon Rx mojkmoda-
ercst K CxeMe Tecrepa 4epe3 BHyTpennue comnporusienus 470 Om (mo-
CJIeJIOBATE/IHO BKJIIOUEHBI B KK bl 1IpoBOJ jiubnu Rx). 3anmrHble co-
[IPOTUBJIEHUS MOTYT HCIIOJIb30BATHCS TOJIBKO B pexkumax «MoHuTop» u
«TpaH3uT-MOHUTOP» /I CHUYKEHUS BJIMSHUS BXOJTHON €MKOCTH TECTEPA
Ha [IPOBEPSEMYIO JINHUIO.

[pu ycranoske 3uadenns Boiki(kiapuma @) samurase conporus-
JIEHUS! TIIYHTUPYIOTCH.

7.3 TecroBasi mocjieJO0BATEJIbHOCTD

Jnst mocTyia K JAHHOMY pasjielly IMepeiljiuTe B ITJIABHOE MEHIO IIPH-
bopa, BeibepuTe NMyHKT TecToBasi MOCJIEAOBATEIBHOCTh U HAXKMUTE
KaaBuiry E=). Bir sKpaHa MoKasaH Ha PHUCYHKe 7.5.

JleficTBUTEIbHBII BUJT 9KPaHA MOYKET OTINYATHCA OT IPUBEJIEHHOTO
Ha PHUCYHKE.

USB/9Y MsA— ——— 18:51:58

TecToBasA NocAefoOBATEIbHOCTE

Bk

Tun  2elb5
Bart 1 00000000
Bant 2 Q000000
Balt 3 00000000
WHeepT. Rx BbiKn
HWHeepT. Tx BbKA

Brikn Bkn

Puc. 7.5: Mento «TecToBas mociieo0BaTeIbHOCTDS

IIapaMEprITeCTOBOﬁ IIOCJIEIOBATEJIBHOCTU BCTYIIaOT B CHUJIY B MO-
MEHT USMEHEHUA U yCTaHaBJIMBAIOTCA OTHOCUTEJIBHO BbI6paHHOFO B MEHIO
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«JIuneiinplit uaTepdeiicy 00bLEKTa TECTUPOBAHUSI.

7.3.1 IlocaemoBaTe/IbHOCTbD

[Tosne TlocJt. mo3BOJIsIET BKJIIOYUTH/BBIKJIIOYATE OTIIPABKY TEKYIIEH
TecToBO#l mociieoBareibuocTu B BU, BoIOpaHHbIX B MeHIO «JImHEHHDIN
naTepdeiicy = «CKOpocTb TeCTup.»

7.3.2 Tun

[Tosre Tum mo3BoJIsIET BHIOPATH TUII TECTOBOM TTOCIETOBATEILHOCTI U3
CJIEJIYIOIIEro CIIMCKA:

Bce 1: Bce 1;

Bce 0: Bce 0;

55: 99;

2e6: reHepanys IICeBIoC Ty aiiHol ocefopareabaocta 28 — 1;
2e9: reHepanys nceBAOCIyYailHON ITOCae10BATEIbHOCTH 29 — 1;

2ell: renepalys IICEBIOCTy aiiHON 10CIe0BaTebHOCTH 211 — 1;

2elb: TreHepanus ICEBIOCTYYANHON TOC/IEI0BATETHHOCTHU 215 _ 1;
2e23: reHepanus ICEBIOCIYIANHON HOCIen0BaTebHOCTH 223 — 1;
MOJIb3: TeHepalldd OCIeI0BATETLHOCTH, OIPEJIEIEHHON MO Ib30BaTE-

JIEM.

7.3.3 Baiit 1, Baiit 2, Baiir 3

[Tons Baiit 1, Baitr 2, Baiit 3 nospossior onpeneymts 24 6ura
AJIbTEPHATHBHOM / IOJIb30BATE/ILCKON [TOCIIE0BATEILHOCTH.

s penaktupoBanus mnoseit Bair 1, Baitr 2, Baitt 3 mepemectute
Kypcop Ha nyHkT Baiir 1 (Baiir 2 nim Baiir 3) n Haxxmure KiaBuiry
(mpu 3TOM MBI B pEIAKTUPYEMOM HOJI€ OY/IYT BBIICJICHDBI YKEITHIM
userom). Ucnonsayiire knasumy @) s BBoma mymeit wmn @ st BBoIA
equuuil. s BoIXoma U3 pexkuMa PeJJaKTUPOBAHUS MOJIS C COXPAHEHUEM
PEe3y/ILTATOB HAKMUTE KJIABUIITY (), JIIs BEIXOAA 0€3 coXpaHeHms — (s,

7.3.4 MHNMusep. RX

Toste nosBossier BRounTh(Krapuma @) /Berxmounts(kiasuma @)
VHBEPTUPOBAHUE IIPUHAMAECMON TECTOBOH MOCJIEIOBATEIbHOCTH.
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7.3.5 MHMusep. TX

Iose nozposisier BKounTh(Krapuia @) /serkmounts(kiapmma @)
MHBEPTUPOBAHUE IIePe/IaBAeMOil TeCTOBOMN MOC/IE[0BATEILHOCTH.

7.4 ®yskoum kanaga TH

Jlna Bxoma B pexkuM Menio @yakmuu TYU, maykMuTe KIaBumy (@),
nepeMecTuTe Kypcop Ha nyHKT «Dynkrun T 1 HasKMUTe KIaBuIIy (),
Bun gucmies mokazan mHa pucynke 7.6. Buj skpana MOXKeT OTIHYATHCS

OT IMPUBEJECHHOI'O Ha PUCYHKE.

USB/ 9V MsA— ——— 18:92:53 | USB/9V msA- ——— 18:53:13
PyHrymm TH PyHrumm TH
Wzmepenma HacTpokkn
TS Rx/Tx 24/24 24
CAS Rx/Tx ———/0001 WcTounmk  Buikn
CAS 0001
Yactota ——— HYyscTtemT, [exx=x]
YpoeeHb ———
T/5 npuema 24
TenegoH  Buikn
FpoMrkocTe [xxxxx]

Puc. 7.6: Mento «@yuknun TH»

Oyukimn Kanajaa TY obecriednBaoT BO3MOXKHOCTD:

=D =

nepegaBaTh B BeiOpanHbIii BU curaaa ¢ BHENIHEr0o MUKpOOHA;
nepejiaBarh B Boibpanubiit BU rapmonunyecknit curnas 1000 T
U3MepATh YacTOTY U YPOBEHb CUTHAJA B BbiOpannom BU;
OCYIIECTBJIATD MPOCJIYIINBAHUE PA3TOBOPHOIO TPAKTA 110 BBIODAH-

nomy BU mocpencTBoM BHeIHEN MUKPOTEIePOHHON TapHUTYPHI;

S

U3MEHSTH YCUJIEHHE CUTI'HAJIa OT MUKPOMOHA,;
U3MEHSITh TPOMKOCTH Tejie(DOHA, TApHUTYPHI;

7. yCTaHABJIMBATH TeTPaJy CHUTHAJM3AIMH B COOTBETCTBYIOIIEM BbI-
oparromy BU mome CAS-6uTtos.

7.4.1 T/S ornpasBkn

T/S ornpasku onpezensier B, B Koropeiil Gyjer mepeiaBaTbCs
CUTHAJ OT BBIOpaHHOTO ucTtovuHuka. /ljis m3menenus: nomepa BU neob-
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XOJIIMO HAYKATH KJIABHIIY @) IOCJEC Yero Ha HUCILICE IOSBHTCS MEHIO,
MoKa3aHHOe Ha pucyHke 7.7. [Ipu moMoImu KJIaBuIN yIpaBIeHUS KypCo-
poM ykazkure BU U HayKMHUTe KJIABHIILY ().

USE/ 9V -5— —0.1dB 00:27:34
BrGop BpeM.MHTP.

T/5 oTnpaEeku
1 2 3 4 6 7
8 9 10 11 12 13 14 15
17 18 19 21 22 23
24 25 26x 27 28 29 30 31

EBce 0K

Puc. 7.7: Mento «Bsibop BpeM. uHTD.»

7.4.2 WcrouyHuk

[Toste cotyxuT nj1st BIOOpA UCTOYHUKA WHGOPMAIINN, TIEPEIaBAEMOil B
3a/IaHHbII BpEMEHHOI MHTEPBaJIL:

Boikn: dynxmun TY orkimouens: (@);
Muxkpd: curran or mukpodona (@);
1KT1;: rapmonnueckuii curuan 10000 (@).

7.4.3 CAS

[Toste yka3biBaeT TeTpaly CUTHATM3AINN, KOTOPas Oy/IeT BCTaBICHA B
COOTBETCTBYIOIEe BuIGpannomy Kanamy moje CAS-6uTos.

Jlns peakTupoBaHus mepemectuTe Kypcop Ha myHKT «CAS» u Ha-
JKMUTE KJIABUIITY (mpu sTOM 1Pl B PEJAKTHPYEMOM TOJ€E OymLyT
0TOBParKATHCs JKeITHIM 1BeToM). Vcnonbayiite kiaasunry @ mis BBoza
uyseit wmm xiasumy @ mns Beoma enmmumn. [l BEIXOZA M3 PEXKHMA
PEJAKTHPOBAHHS IO/ C COXPAHEHHEM PE3y/JILTATOB HAXKMUTE (), IS
BBIXOJ[A (€3 COXpaHeHns — (o).

7.4.4 YyBCTBUTEJIbHOCTH

[Tapamerp "HyBcTBUTE/IbHOCTS " OIIPEIEIISET YCUIEHUE CUTHAJIA OT MUK~
podona: mepemecTuTe Kypcop Ha IIyHKT « 1yBCTBUT.» U C MIOMOIIBIO KJIa-
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BUII { W[ J OTperyJupyire ypoBeHb yCUICHUS.

7.4.5 T/S npuéma

[Tapamerp onpegnessier BI, u3 koroporo 6yjier npuHuMaTbcsi nHMOP-
marumst. s n3menenns nomepa BY HE0GXOMMMO HAXKATh KJIABHILY (),
IocJIe 9ero Ha JIUCIJIee MOSBUTCA MEHIO TTOKa3aHHOe Ha PUCYHKeE 7.8, Tie
ykasbiBaercss BU. ITocse BbI6opa Hy:kHOro BU HazkMuTe KIaBuimy ().

USE/ 9V M5A— ——— 18:54:43
BuGop BpeM.HUHTP.

T/5 npuema
0 1 2 3 4 5 86 7
8 9 10 11 12 13 14 15
16 17 18 19 20 21 22 23
25 26 27 28 29 30 31

Puc. 7.8: Menio «T/S upuemas

7.4.6 Tenedon

Bririodenne /Beik/i09enne TejieoHa TapHUTYPHI.

7.4.7 TI'poMKoCTBb

SHadeHus moJIst 33/1aeT OTHOCUTETBHYIO TPOMKOCTD TeedOHa TapHu-
TYpBI: TIEPEMECTUTE KYypPCOp Ha MYHKT «['POMKOCTb» M C MOMOIIBIO KJla-
BUIMN | U | ] OTKOppEKTUPYiITE yPOBEHb TPOMKOCTHU 3BYKA.

7.5 WN3mepenus

JlaHHBIN pa3/es IpeIoCTaBIsieT BO3MOYKHOCTE U3MEPEHNSI OCHOBHBIX
[IapaMeTpPOB TECTUPYEMOI'O TPAKTA.
Bun mento npescrapien Ha pucynke 7.9.

Bepxym-FE1: Pyxosodcmeo no akcnayamauuy



7.5 NIamepenuns 47

USE/ 9V -5— <{-24dB 02:56:09
WzmepeHnna
G821/G826/M2100

3apepxka pacnpocTpaHeHWs
AuarpamMMel CoGETHIA
XpoHorpaMMe aBapyi

Puc. 7.9: Mento «zmepennsi»

— G821/G826/M2100 — u3MepeHue mapaMeTpoOB TECTHPYEMOTO
TpakTa B coorBercTBuu ¢ pekomengarnusvu [TU-T G.821,
G.826/M.2100.

— 3ajiepKKa pacOpOCTPaHEHUs — U3MEPEHNe 3aIePKKHI
pacIpocTpaHeHUsI CATHAJIA B TECTUPYEMOM KaHaJle.

— JImarpamMMbl coOObITHIT — oTOOparkeHne B rpadudeckoii popme
MHMOPMAIIIN O PACIPEIeIeHNN PErHCTPUPYEMBIX COOBITHI B
Te4YeHue I1epuoia N3MEPEHUI.

— XpoHorpaMmbI aBapuii — rpaduieckoe 0ToOpaskKeHre HAJJIUIIST
WJIA OTCYTCTBUS aBapuil B JTAHHLI MOMEHT U3MEPEHUSI.

7.5.1 G821/G826/M2100

DT0 peKUM PabOTHI IIPEJICTABISAET HANOOJIee BaXKHbIE PE3yJIbTaThl U3~
MEpEHHSI.

st 3amycka/0CTaHOBKI M3MEPEHUiT UCTIOIB3YTEe KIIABHIILY Q. -
JUKATOPOM AKTUBHOTO COCTOSHUSI U3MEpEeHUil ciayKkut cumBoa «M» B
CTPOKE CcTaTyca.

PezysnbraThl nuzMepenuii MOKHO ITPOCMOTPETL HA CJACAYIONIUX IKPa-
Hax:

— Ba3zosBbie mapamMeTphr;

— Ba3zoBbie mapamMeTpsbl 2;

— ITapamerpsr G.821;

— ITapamerpst G.826/M.2100.

[lepexmiouenne MexK Iy SKpaHaMU OCYIIECTBIISETCS KJIABUIIIAMHU yIIPaB-
JIEHUSA KyPCOPOM.
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CoxpaneHue 1 3arpy3Ka IIapaMeTpoB ocylecTsIsgercs Kiasumanmu @)
u @.

IIyakT Ba3oBble m3MepeHUsT COAEPXKUT JIAaHHbIE M3MEPEHUi, CBsI-
3aHHBIE C OCOOBIME TUITAMU UCKaXKEHUN HH(MOPMAIIH, TAKIMEI KaK Hapy-
[IeHre KOj1a, OUTOBBLIE OIMUOKH, IIUKJIOBbIE OMTOBLIE OIMMOKNA U OIIMOKHU
oioka, CRC-4. B HeMm TakxKe coobiiaercss 060 BCEX KPUTEPUSIX IIPEIO-
CTaBJIEHUSI YCJIYT, TAKUX KaK CEKYHJIbI, TOPaKEHHbIE OIMMOKAMH, U IIPO-
[IEHTHOE COOTHOIIIEHNE CEKYH/I, TOPaskeHHbIX ormubkamu. OTobparkarTcst
rmapaMeTpbl U3MEPEHUs, OTHOCAIMeCd K curaaay El m madopmannm o
CUT'HAJIAX TPEBOI'U, W3MEPEHUs], OTHOCSIIHNECS] K [UKJIOBOW CHHXPOHU3A-
MW TECTUPYEMON JINHWH.

Ha sxpane ITapamerpsnr G.821 mpescraBiieHbl Bce TapaMeTPhI, KO-
TOpbIE U3MepsIoTCs 1Mo pekoMmerarun G.821.

Ha skpane ITapamerpbr G.826/M.2100 npejcrabiieHbl Bce napa-
METPBbI, KOTOPbIE U3MEPAIOTCs 110 pekoMenganun G.826.

BosbimacTBo pe3ysibTaToB U3MEPEHUsI UMEIOT CUYETUYUK, OTODparKae-
MBIl B IepBOI KOJIOHKE, & TaKzKe 3HaueHHe COOTBETCTBYIONIIE CKOpOCTHU
WJIN MIPOIIEHTHOTO COOTHOIIEHNsT BO BTopoil Kosouke. Hampumep CODE
n300paXkaeTcsi B MEPBOil KOJIOHKE, a COOTBETCTBYIONIUN €My IapaMerp
CODER — Bo BrOpoii kosonke 1ot ke crpoku. CODE mnpencrapiisi-
er coboii caeTunk KOyOBBIX ormmbok, a CODER — ckopocTh KOJIOBBIX
OITNOOK.

7.5.1.1 BasoBble mapamMeTphl

Bun skpana «bBasoBeie mapamerpsl» mokasaH Ha pucynke 7.10.

USB/9V -SE- 0.0dB 04:29:45
bazoBne napaMeTpb

ET 000:00:23 RT 000:59:36
FREQ 2048000

FDEV 0 FDEVp 0,000e—01
DFmax O DFmin -1
CODE ©,000e—01 CODER 0,000e—01
BIT 532 BER 2.259e-05
CRC 0 CRCR 0,000e—01
FASE 0 FASER 0.,000e-01
MFSE 0 MFSER 0,000e—01
REBE 0 REBER 0.000e—01
CrapTt CoxpaHeH 3arpyszka

Puc. 7.10: Bazosbie napameTpbl
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IToapobHoe omnmncanme u3MepsieMbIX 0a30BBIX HAPAMETPOB IIPUBEIEHO
B TabsmIe 7.1.

Tabmuna 7.1: Onucanne 6a30BbIX TAPAMETPOB

En.
ITapam. Onucanue Popmyia nsf\l/[ ITpumeuyanue
HenpepeiBubrit obpat-
Bpewmsi, ocrasmeecss 10 . N
RT OGpaTHbIil CYeT | CeKyHA | HBIE CYeT ¢  Hadaja
KOHIIa TecTa
Tecra
Bpemsi, npomemmee c¢ | Haxonurennmbrit HenpepeiBusbiit orcuer ¢
ET CEeKyHIa
HadJaJla TeCTa cuer HadYaja TecTa
AnnapatHoe
YacroTa mpuHAMAEMOrO U3MepEeHue C
FREQ p P Teprr
CUTHAJIA nepuogioM 1 pa3 B
CEKYHILY
A6commoTHOE
(FREQ —
FDEV | oTk/IOHEHHE 9aCTOTBI OT 2048000) Iep1y
somunasta (2048000 I'i)
OTHOCUTEIbHOE
FDEV
FDEVp | oTK/IOHEHHE YaCTOTHL OT 5648000
nomunasta (2048000 I'iy)
MaxkcumasbaO€E
DFmax | orkionenue gacrorsl 3a | MAX(FDEV) Tepry
BpeMsI U3MEPEHUsI
Munnmasibaoe
DFmin |orkionenue gacrorst 3a | MIN(FDEV) Tepiy
BpeMsI U3MEPEHUsI
CueTynK KOJIUYIeCTBa
KOJIOBBIX OIIIUOOK C Hakonurenbubrit
CODE | %%
MOMEHTa, HAaJaJjIa cuer
n3MepeHuit
CpenHsisi CKOpPOCTb KO-
__CODE _
CODER] 10BbIX 0mmbOK ¢ HaYaJ 18, ET-3048000
TecTa
Ilpu orcyrcrBum cuH-
Cuerwik kommiecrsa Hakonuresn i OHU3A. TECTOBOM
UTEIbHBIN XPOHU3AIUU it
BIT ONIMOOYHBIX OUT C onmuodbKa p T
cuer [IOCJIEIOBATEILHOCTH  HE
HaYaJIa TecTa
[IOICUYUTHIBACTCS
BER. CkopocTh 6UTOBBIX BIT ABIT — KOJI-BO TIpUHS-
omuboK ABIT TBIX 6UT
IToxcuer xommdaecTBa IIpu orcyrcrBum cBepx-
OIIOOYHBIX GIIOKOB Hakonurensubrit LMKJIOBOH CHHXPOHH-
CRC omuoKa
CRC-4 co Bpemenn cyer sanquun o CRC-4 He
HaYaJja TecTa MOJICYUTHIBAETCS
OTHOIIIEHNE KOJIMYIECTBA
CpenHsiss CKOPOCTD OIIH-
CRCR | 6ounpix 610ko CRC-4 | re—mell nopaxennbix CRC x
(ET—CRCLS)*1000 obIeMy duCTy
C HAYAJIA TECTA
npuasaTex 6;10k08 CRC
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Tabmuua 7.1: Onncanue 6a30BbIX apaMeTPOB (IIPOIOJIXKEHUE )
En.
ITapam. Onucanue Popmyna as IIpumeyanue
CyYeT4YuK IUKIOBBIX IIpu orcyTcTBUN
FASE OImMOOK, UMEBIINX HakonunrenpHbrit R IUKJIOBOI1
MECTO C HaJYaJa cuer CUHXPOHM3AIUU HE
TECTUPOBAHUS TOZCIUTACTCS
OTHOIIIEHNE KOJI-BA 110~
Cpennssi CKOPOCTb
FASER | nuk/ioBbIx omuboK, ¢ —___FASE ___ paenmpIx cios FAS x
’ (ET—-LOFS)*1000 obIemMy 9YuCIy IPUHS-
Havaja TecTa
ThIX cjoB FAS
Yucno ommbOK CBepx-
HUKJIa 3aperucrpu- | HakonureabHbrit Ipu orcyrersmn cnepx-
MFSE | " ’ omubKa | MUKJIOBOM  CHUHXPOHMU3a-
pOBaHHBIX C Hadajga ctuer
MY HE TOJCYUTHIBACTCS
TECTA
Cpenuss CKOPOCTBb OTHolIEHNE KOJI-Ba
MFSER/| CBePXIHMKIOBBIX  OIIIH- MFSE OPaKEHHBIX CJIOB
60K, moacuuTHBaeMplx | (ET—LOMS)*1000 MFAS x obmemy 9uciy
C HaJaJla TecTa npuaATHIX ci1oB MFAS
Kommnuecrso E-BIT
N IIpu orcyrcrBuUM CBEpX-
OMMOOK, UMEBIIINX Haxkonurenbabrit N
REBE ommubKa | MUKJIOBOH CHHXPOHH3A-
MECTO C MOMEHTA cuer
N MY HE MOACUYUTHIBACTCS
HavajIa U3MEPEHH
CpeJiHsisi CKOPOCTh
E-BIT omubok, REBE
REBER UMEBIITIX MECTO C (ET—-CRCLS)*1000
Havaja TecTa
7.5.1.2 Bazsosble mapaMeTpbI 2
USB/ 9V — 0.3dB 01:12:15
Bazoewe napamMeTpn 2
LOS 5 ¥LOS 10,204
AIS 0 ¥AIS 0,000
LOF 18 ¥LOF 36.735
LOM O ¥LOM 0,000
RDI 0 ¥RDI 0,000
EMA 0 ¥RMA 0,000
LSS 0 ¥L5S 0.000
SLP 0 XSLP 0,000
CLSLP+ O XCLSLP+ 0,000
CLSLP- 0 #CLSLP- 0,000
Crapt CoxpaHeH 3arpyska

Puc. 7.11: Bazosble mapaMeTpsl 2
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Tabmna 7.2: Onucanne 6a30BBIX TAPAMETPOB 2

En.
ITapam. Onucanue Popmyiia a
usM.
IToncuer cekyH, BO BpeMst KOTOPBIX ObL1 moTe- | HakonureabHbIit
LOS . YHE, P P CEeKyHIA
pPAH CHTHAJ cuer
IIponeHT cekyHJ, BO BpeMsi KOTOPBIX OBbLI IOTe-
%LOS bott i, 5O BP P LOS 4 100% %
psAH CHTHAJ
AIS IToncyer cekyHZ, B KOTOpbIX Obl1 oOHapyzkeH | HakonurenbHbIit CORVHIA
curaast Tpesoru AIS (IpuHATEL BCe enHMIBI) cuer yHa
IIponeHT CcexkyHZ, B KOTOPBIX ObLI OOHApY>KEH
%AIS por v, P Py ALS  100% %
curnaia tpesoru AIS (IpUHATHI BCe enHUIbI)
Tloncuer cekyHz ¢ Havaja TECTUPOBAaHUS, B Te- .
.. | HakonurenbHbIit
LOF YeHHe KOTOPBIX IPOMCXOJNJa IOTEPs IIUKJIOBOMI cuer CEeKYHIa
CHHXPOHU3AIII
IIpouenT cekyH ¢ Havajga TECTUPOBAHUS, B Te-
%LOF JeHUe KOTOPBIX MPOMCXOUJIA MOTeps IUKJIOBOM LEOTF *100% %
CHHXPOHHU3AIAN
Iloxcuer cekyHz c Hadasa TECTUPOBAHUSI, B Te- .
. YHIL p ’ Haxkonurenbusbrit
LOM YeHUEe KOTOPBIX IIPOUCXOUIIA TIOTEPs CBEPXIIUK- cuer CEeKyHIA
JIOBOM CMHXPOHHU3AIUN
IIpomenT cexymz ¢ Hadajga TECTHPOBAHUS, B Te-
%LOM “eHUEe KOTOPBIX IIPOUCXOUIIA IIOTEPs CBEPXIIUK- L}%{VI * 100% %
JIOBOII CHMHXPOHU3AIIUN
Tloacuer cekyHz, comepKaux IUCTAHIMOHHBIA .
o CORYHE, COL a1t 1 Hakonurenbubrit
RDI 1ukI0Boii curnan rpesoru (FAS RAI), co Bpeme- cuer CEKYHa
HU HAYAJIA TECTa
TIporeHT cekyH, COAEPKAIMUX JUCTAHIIMOHHBIA
%RDI nukIoBoii curnasn rpesoru (FAS RAI), co Bpeme- RE[%I * 100% CEeKyH1a
HU HAYAJIA TECTa
Tloncuyer cekyHz, CcoOmepKAaIUX JIUCTAHIUOH-
RMA HBI CBepXIWKJIOBOH curHan Tpesorn (MFAS | HakonmrenbHbil co a
N KYH
RAI),KOTOpBIN HMeJ MECTO ¢ MOMEHTa Hadasa cuer YHE
Tecta
TIponenT cekyH, COAEPKAIMUX JUCTAHIMOHHBIA
%RMA cBepxuukiIoBoit curnan tpesoru (MFAS RAI), Rggf‘ * 100% %
WMEBIIHI MECTO C MOMEHTa HAYAJA TECTa
Tloacuyer KonmmvecTBa CEKyHJZ, B TE€YEHUE KOTO- .
.. | HakonuresnbHblit
LSS PBIX OTCYTCTBOBajla CHHXDOHH3AIlUsl TECTOBOI crer CEeKyHIa
[IOCJIEIOBATEILHOCTH, CO BPEMEHU HAYAJIA TECTa
IIpouenT KOMMYECTBa CEKyH[, B TEUYEHUE KOTO-
%LSS PBIX OTCYTCTBOBajla CHHXPOHHU3AIUS TECTOBOMN LE—SI‘? * 100% CeKyHIa
[I0CJIEI0BATEILHOCTH, CO BPEMEHU HaYaJia TECTa
KousnuecTBo cekyH7 ¢ Hadajga TECTUPOBAHUS,
B TE€YEHUE KOTOPBIX 3aPEruCTPUpOBaH XOTs Obl | Hakonumrenbubrit
CLSLP-+ p p pup CEeKyHIA
oqua CLSLP+ (nmosoxkuTesibHOe IPOCKAIb3bIBa- cuer
Hue)
ITporeHT CeKyHJI, COIEpIKAINMX XOTsI Obl OIUH
%CLSLP - pory YHIL, COOEpKal, bis CLSLP+ , 100%

CLSLP+, ¢ MoMeHTa Hadaja TeCTa.
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Tabuuma 7.2: Ouncanne 6a30BbIX apaMeTpoB 2 (IPOJOIIZKEHHE)

En.
ITapam. nucaHue Dopmysia
P 0 My U3M.
KousmuecTBO ceKyHJ, comepKamnx XoTst ObI .
CLSLP-— onua CLSLP— (orpunarensHoe HaKon;:{q;e;bem CEeKyH/1a
[IPOCKAJIb3BbIBAHKE), C HAYAJIA TECTA.
TIporeHT CceKyHJ, COMEpKAaIlUX XOTsl Obl OJUH
%CLSLP— | CLSLP— (oTpuuareibHOE IPOCKAIL3bIBAHUE), C % * 100%

Ha4daJa TecTa.

7.5.1.3 TIlapametpsnr G.821

USE/ 9V —— 0.3dB 01:12:52
G.821
CODE 1 CODER 9,965e-09
BIT o BER -
SLIP+ O SLIP- 0
us 17 ¥US5 34.694
AS 6 ¥AS 12,245
ES 6 XES 12,245
SES 6 ¥SES 12,245
curBER -
Crapt CoxpaHeH 3arpyska
Puc. 7.12: ITapamerpsr G.821

Onuncanue napaMeTpoB U3MEPEHUI B COOTBETCTBUAL C PEKOMEH Ialei
G.821 upejacrasieno B Tabjuie 7.3.

Tabnuua 7.3: Onucanune napamerpos pekomengaruu G.821

En.
ITapawm. Omnucanue PDopmysia & VYcioBue usmepeHust
u3M.
CyeTynKk KOJIUYIECTBa KO- .
HaxonurenbHbri
CODE IOBBIX OLIMOOK C HadaJa omudKa
cuer
TecTa
Cpenussi CKOPOCTb
CODE
CODER KOJIOBBIX OIIMOOK C ET-5048000
HaYaJja TecTa
IIpu orcyrcrBum cuH-
CueTuuk KOJINYECTBa . .
Hakonurenbubiiy XPOHU3AIUU TECTOBOMH
BIT OMUOOYHBIX OUT C Hadasa omrnoKa
cuer [IOCJIEIOBATEILHOCTH  HE
TEcTa
CUUTAETCS
BER CkopoCcTb GUTOBBIX OIIIK- BIT ABIT — KOJ-BO TpUHSA-
6ok ABIT TBIX OUT
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Tabuuua 7.3: Ouncanue napamerpos pekoMenganun G.821 (upoosrkenue)

En.

ITapam. Onucanue Popmynia H;; VYcaoBue nsMepeHuUst
CueTunK KOJUIECTBA TTosoxkurensroe npo-
TIOJIOYKUTEIbHBIX . CKaJIb3bIBAHUE —  IIO-

. HaxonurenbHbIH|
SLIP+ IPOCKAJIb3bIBAHUN B cuer ommbKa | BTOpEHHE OJHOro OuTta
TECTOBOI1 TECTOBOI II0CJIe10Ba-
[10CJIeJ0BATEILHOCTH. TEJILHOCTH.
CueTdnK KOJINIECTBA Orpunaresasnoe npo-
OTPHUIATEIHHBIX . CKAJIb3bIBAHUE —  ITO
. HakonureabHbri
SLIP— IIPOCKAJIb3bIBAHUI B cue omubKa | HCKIIIOUEHIE OJTHOTO
o qeT o
TECTOBOM 6uTa TECTOBOW IOCJIENIO-
I0CJIEJOBATEILHOCTH. BATEJIbHOCTH.
Komnmaectso .
1 HakonurenbHbIi
Us HEJIOCTYIHBIX CEKYHI ™ C caer CEKYHIA
Hadvaja TecTa
IIpomenT  HEZOCTYIHBIX
%US CEeKyH]T co BpeMeHHI g—‘; * 100% %
HaYaJa TecTa
KomuuecTtBo cexynpa, mo-
CekyHzma, NOparKeHHAas
Pa’KeHHBIX OIIMOKaMU, C .
HaxkonurenbHbrij ommbKaMH, HE  y4u-
ES HadaJla TecTa. JTO CEKYH- CEeKyHIa
cuer TBIBAETC B  TEUYCHHE
JIbI, UMEIOIIUE XOTsI ObI OJ1- .
HEJIOCTYITHON CEKYH/IbI
HY OIIHOKY.
IIpouenTt cekynzm, mnopa-
%ES JKEHHBIX OITMOKaMHU C Ha- %‘g * 100% %
JaJja TecTa.
KomuuecTBo cekyH,
HECKOJIBKO pa3 CekyHia, HECKOJILKO pa3
SES nopazkeHHbIX ommubkamu, | HakonureabHBIH ce o | HOPAZKEHHAS oIubKaMu,
KYH,
¢ HavaJsa recra (CeKyHIbI cuer YU | e cumraercs B Teuerne
CO CKOPOCTBIO HEJOCTYITHOMN CEeKyHBI.
ommGox > 1073).
IIporenT cekyHn,
%SES HECKOJTBKO Pa3 S fss * 100% %
IOPaXKEHHBIX OIIHOKaMU
KomuuectBo JOCTYII- AS —
AS HBIX  CEKYH, CEKYH, . CeKyH/1a
yun - (cexynn | po T YHI
TOTOBHOCTH )
IIporeHT CceKyH ] TOTOBHO-
%AS CTH C MOMEHTa HavaJia Te- % * 100% %

CTUPOBAHUA

lHe,ILOCTyHHbIe CEeKYHJbI OTCUUTBIBAIOTC OT HadaJsia 10 1mociieoBaTe/IbHbIX CEKYH/I,
HECKOJIBKO pa3 IOParKeHHBIX OINMMOKaMM, M 3aKaHIMBAIOTCA B Hadaje 10 cexkyHg, He
MMOPAXKEHHBIX OIMUOKAMU.
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Tabuuma 7.3: Onucanue napamerpos pekoMerganun G.821 (npomoszkenue)

En.

ITapam. Omnucanue Popmysa .

VYcaoBue nusmMepeHusd

Tekyuiasi CKOpOCTh
OUTOBBIX OIMIMOOK, Z?go”“ BIT;
ycpenHeHHas 3a BpeMs 10 Teur

CEK U MeHee

curBER Tewr = 10cex

7.5.1.4 TIlapamerpsr G.826/M.2100

Bun skpana «ITapamerpsr G.826» mokazan Ha pucyHke 7.13.

4 .85V MS-Y -6.2dB 15:51:38 |4.85Y MS-V —6.2dB 15:51:38
G.826/M2100 G.826/M2100
EB(6nok) @ EB(6nok) @
brvknui KoHey [lanbHuk koHeu
BBE @ %BBE - BBE 0 ¥%BBE -
ES 8 %ES - ES 0 %ES -
SES 0 %SES - SES 0 %SES -
AS @ %As - As @ %AS -
us axs - us g %S -
Crapt CoxpaHen 3arpyskal Crapt Coxpanen 3arpyska

Puc. 7.13: Tlapamerpsr G.826/M.2100

Omnucanve mapamerpoB pekomergarmu G.826/M.2100 mpencraBieHO
B Tabsmre 7.4.
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Tabnuua 7.4: Onucanue nmapamerpos pekoMmengaruu G.826

ITapam.

Onucanue

Dopmysia

En.

U3M.

VYcaoBue
u3MepeHUus

EB(6710Kk)

Cuerduk
OIMUOOIHBIX
Ha4aJja TecTa

KOJINYECTBA
BGJIOKOB €

EB = CRC

6J10K

BBE

CueTunk GJIOKOB C
(OHOBBIMY OIITUOKAMU
(cumTarorcs 6y0Ku €
omubKaMu 3a
WCKJIIOUEHUEM MPUHATBIX
Bo Bpemsa SES mim UAS)

HakonurenbHblit
cuer

6J10K

%BBE

Koaddunuenr 6s10k08B ¢
(OHOBBIME OITUOKAMU
(uckI0Uast HPUHATBIE BO

Bpems SES u UAS)

1000+ (AS—SES)

BBE % 100

%

Us

KomuyuectBo  HemocTyt-
HBIX CEKYHIZ C Hadasa
TecTa

HakonurenbHblit
cuer

CeKyHIa

%US

IIponienT HegOCTYIHBIX
CeKyHJ, €O  BpEMEHHU
Ha4aJja TecTa

2 +100%

%

ES

KonmnuecrBo cekyns, mo-
PaXXEeHHBIX OIUOKAMH, C
Hayajga Tecra. IJTO Cce-
KYHJbI, HMEIOIINE XOTs
OBl OJIHY OIIHNOKY.

HakonurenbHabrit
cuer

CEeKyH1a

Cekynpna,
IIOpa>KeHHaA
ommbKaMu, He
Y4IUThIBACTCA B
TedeHue
HEeJIOCTYITHON
CEKYH/IbI

%ES

ITporent cexkynm,
MOPaXKEHHBIX OIIUOKAMU

ES
AT * 100%

%

SES

KousnaecTBo cexynn,
HECKOJIBKO pa3
MOParKEHHBIX OIIMOKAMU,
C HavIaIa TECTA
(cekyHABI CO CKOPOCTBIO
ommbox > 1073).

Hakonurebabiit
cuer

CeKyHIa

CekyHnnma, HECKOJIb-
KO pa3 MOoparkKeHHAast
ommbKamu,
CcunTaeTCs B Tede-
HUE  HEJOCTYIIHO
CEeKyHIBI.

HE

%SES

IIpouent cexyun,
HECKOJIBKO pa3
[IOpaKEHHBIX OIIMOKaAMU
C MOMEHTa Ha4daJia TeCTa

SES
AS

* 100%

%

AS

KosmmaecTBO JOCTYITHBIX
cexyHJ (CeKyH,
TOTOBHOCTH )

AS =ET -UAS

CeKyH/1a

zHe,ILOCTyHHbIe CEeKYHJbI OTCUUTHIBAIOTC OT HavaJsia 10 1mocjieoBaTe/IbHbIX CEKYH/I,
HECKOJIBKO pa3 IOParKEHHBbIX OIMMOKaMM, ¥ 3aKaHIMBAIOTCA B Hadaje 10 cexkyHg, He
MMOPAXKEHHBIX OIMUOKAMU.
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Tabuuua 7.4: Ouncanue napamerpoB pexoMenganuu G.826 (upooikenue)

En. VYcanosue
ITapam. Onucanue Popmyiia .
u3M. N3MepEeHus
IIpouenT cekyHJ roTOB-
%AS HOCTH C HA¥aJa TECTHPO- % * 100% %
BaHUs

7.5.2 3anep>kka pacrpocTpaHeHus

Jlist m3aMmepeHust 3aJepKKU PACIIPOCTPAHEHNUS CUTI'HAJIA B II€pe/IaBa-
eMyIO II0CJIeJOBATEIbHOCTD BCTABJIAETCS METKa, a 3aTeM IPOU3BOIUTCH
BBIYHC/IEHNE PA3HUIBI MEXKy MOMEHTOM OTIIPABKH METKH M MOMEHTOM
ee perucrpanun. IlepenaBaemasi mocaen0BaTENILHOCTD YCTAHABINBAETCS
TECTEPOM aBTOMATUYECKU.

[Teper HawaIOM U3MepEeHMT HEOOXOIUMO:

1. B mento JIuneiiubrii uarepgeiic = CKOpoOCTh TECT. YCTAHOBUTH
OJINHAKOBYIO CKOPOCTb TE€CTHPOBAHUS JJIsi IPUEMHOIO U IePeIaio-
1iero nopros (kosmyectso B Ha nipuem u niepeady JIOJIKHO ObITh
OJITHAKOBBIM );

2. OcTaHOBUTDH WJIM IIPUOCTAHOBUTD (I1ay3a) BCE TEKYIIe U3MEPEHUs;

3. OcTaHOBUTHL BCTABKY OIMOOK MM T€HEPAIHIO aBapHil.

st Hauaa/oCcTaHOBKU U3MEPEHUIi MCIIOIb3YeTCsl KIIaBHIIa Q.

USB/9Y MsA—- ——— 18:59:55

3apepxka pacnpocTpaHeHWA

Ter.: 1.0MKC
MuH.: 1.0 MKC
Mak.: 1.0 MKC

Crapt

Puc. 7.14: Namepenne 3a/1ep:KKH pacIpOCTPaHEHN S

B pesyJjbTaTe I/I3MepeHI/H71 Ha 9KPaH BBIBOJIATCA CJACAYIONINE SHATCHUA:

Tek.: Tekylee 3HaYCHUE 3aI€PKKN PACIPOCTPAHEHUS] CUT'HAJIA
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MuH.: MuruMaIbHOE 3HAYMEHUE, 3aPETUCTPUPOBAHHOE 32 BPEMs U3-
MepeHUs

Mak.: MakcuMaJIbHOE 3HAUYEHUE, 3aPETUCTPUPOBAHHOE 38 BpEMs U3-
MepeHUsd

7.5.3 TI'padudyeckue oTyeThbI

Paznenst JIlmarpaMmmMbl coObITHIT 1 X pOHOTPAMMBbI aBaPUIiA IT03BO-
JITIOT OTOOpAaskaTh MOJIyUYeHHbIE Pe3y/IbTaThl U3MEPEHN B rpaduIecKoi
dopwme.

lopuszonTasibHast och — IIKaJia BpeMeHn n3Mmepennii. Hagaabuas Tod-
K& OCH COOTHOCHUTCS C BPEeMEHEM Hadaja M3MEPEHU U Jajee IPajayupy-
€TCsT B COOTBETCTBHH € BBIOpaHHBIM MaciiTaboMm — 1, 5, 15, 30 munyT man
1 wac.

B sieBoM u mipaBOM BEPXHUX yTJIaX BBIBOJUTCS BPeMs HatajIa U OKOH-
JaHusi 0TOOParXKaeMoro IIeproia N3MEPEHUI COOTBETCTBEHHO.

st mocTpoernst u mpocMOTpa rpaduIecKuX 0OTIETOB HEOOXOTIMO:

1. B meno «M3amepennsi»y = «G.821/G.826/M.2100» akTHBHPOBATH
u3Mepenns, naxkap kiaasunty @. B crpoke craTyca mosKeH mo-
SIBUTbCS MHIMKATODP pexkKnuMa mamepenuit «M».

2. IlepeiiTu K uHTEpeECyIOIEMY pa3jesy rpabudecKux 0TIeToB (MeHO
«3mepennsas = «Amarpammbr cobbitnit» mim «M3mepennss =
«XpOHOrpaMMbI aBapuii» ).

3. Bribparp maciTab mKaJbl BpeMEeHU U3MEPEHHil:

— B MeHIO «/ImarpaMmer cobertrity — Haxkmure Kiasuiry @
JIJIsT TIEpeX0/ia B PeKUM M3MEHEHUsT MACIITa0a MKAJIbI
Bpemenu. Jljis1 m3MeHeHus1 MaciTaba UCIOIb3yHTe
byHKITMOHAJIBHDBIE KJIaBUIK pubopa. Beibpas neobxomnmoe
sHavenue, HosropHo Haxxmutre Kiasumy @ mis Bosspara B
pPEXKUM BBIOOpPA THUITa 0TOOPAXKAEMOr0 COOBITHSI.

— «XpoHOTrpaMMbl aBapHii» — I U3MEHEeHHUs MaciITada
BPEMEHHOI IIKAJIBI UCIIOJIb3YHTe (PYHKINOHAJIbHBIE KJIABUIIIH
npudopa.
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7.5.3.1 JduarpaMmbl coObITHIA

JluarpaMMbl PEIOCTABISIOT UHPOPMAIUIO O PACIPEIEJIEHUNA COObI-
Tuit, HAOJIIOaeMbIX B TeUueHue mepuoja uaMmepenuit. [Ipu obnapyrkennu
COOBITUS 33JJAHHOTO THIIA HA JIMarPaMMe MOSBUTCS CTOJIOEI, BBICOTA KO-
TOpOro Oy/leT yBeJIMYNBATHLCS IIPU OOHAPYKEHUU COOBITUN STOTO THUIIA B
TeYeHre MUHYTHI HAOJIIOICHHUIA.

Beprukanbaast och rpajlynpyeTcs JIOrapuMUIECKH U OIIPEIeIeT 3HA-
YEHUsI COOTBETCTBYIOIIUX [1aPAMETPOB.

USB/ 9V M—¥ 0,.3dB 17:08:33
MarpamMue COBHTHA
23-11-2005 23-11-2005
16:41:33 CODE 17:41:33
1076
1075
1074
1073
1072
1071
1070 e

CODE BIT CRC >>

Puc. 7.15: Jluarpammbl coObITHIA(TUII 0TOOPAYKAEMOTIO COOBITHUSI )

USE/ 9V -5— —0.1dB 02:37:59
flwarpammp  COBHTHA
10—08-2005 10-08-2005
00:14:54 01:14:54

107
107
107
10~
19070

=N WA

CRC

1 S5 15 >>

Puc. 7.16: Quarpammsr cobbiTuii(MaciTab MKaabl BpDeMEHH )

st mpocMoTpa muarpaMM COOBITHIA:

1. Boeibop Tuma coObITHS OCYIIECTBIIAECTCA C IIOMOIIBIO (DYHKITNOHAb-

meix kiaasnn @), @, @ u @.

2. Jlnsa mepeksIioueHns MeX Iy PeKUMaMi BbIOOPaA THUID
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Jutst mpocMoTpa JuarpaMM COOBITHIA:

1. Beibop Tumna coOLITHS OCYIIECTB/ISIETCS C TOMOIIBI0 (OYHKITNOHA b
upix kiaasu @), @, @ u @.

2. J71s1 IepeKITIOYeH s MeXK/Ty PeXKNMaMi BBIOOpa THIIA COOBITHSI / Mac-
mrraba BpeMennoii mkass ucnoibsyiire kiasumy @. Io ymosrua-
HUIO OTOOPAXKAIOTCsT TUIIBI COOBITHIA.

3. Jljist mepeKIIIoUeHnsT MeXKy SKpaHaMU JarpaMMbl BJIOJIb TOPU30H-
TaJIbHOW OCH HCIIOJIb3YHTe KHOIKHY | § 1 § |.

7.5.3.2 XpoHorpaMmbl aBapuii

Xponorpamma rpadudecku MoKa3bIBaeT HAJIMYIUE OIMHUOOK TECTUPYeE-
Moro noroka. Ecin B TeueHne mamepenust oOHapyKeHa aBapusi, Ha OCH,
COOTBETCTBYIOIIEN aBapuu 3TOrO THIIA, HOSIBUTCST CTOJIOEI], MOKA3BIBAIO-
MU HAJITYWE aBapUU.

Perucrpupyemblie aBapuu Iepednc/ieHbl CeBa BIOJIb BEPTHUKAJIBHOI
ocu. Beicora croJibiia He n3MeHSAETCsI, TOCKOJIbKY OH TOJIHKO JEeMOHCTPH-
pyer obHapy:xkeHue coobitTus. OpuH cTOJIOEI] COOTBETCTBYET MUHYTE Ha-
OJIIOIEHUIA.

USE/ 9V Mm—v  0.3dB 17:10:21
XpoHOrpamMMe aBapyia

23-11-2005 23-11-2005

16:41:33 17:41:33

Los il
Als
Lor _| il
LOM
oI | I
RMA

Puc. 7.17: Xponorpammsbl aBapuit

1. AxkTuBupyiiTe npuaoxkenue «XpoHOIpaMMbI aBapuii»
YcranoBuTe MacmiTad BPEMEHHOW IMIKAJBI C ITOMOIIBLIO (DYHKITHO-
HaJIbHBIX KJIABHIIL.

3. st mpoKpyTKM XpOHOIPAMMBI BIOJIbE TOPU3OHTAIBHONR OCH UCIIOJb-

3yfiTe kaonku [ {u | |
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7.6 IIpocMoTp MpuHUMAaEMbIX U YCTAHOBKA IIepeaaBaeMbIX
JAaHHBIX

Memro 1peocTaBIsieT BO3MOXKHOCTD IIPOCMOTPA COJIEPKUMOrO IIUKJIA,
ciioB CAS/MFAS, a rakxke cio FAS/NFAS. Buy skpana mokasas Ha
pucynke 7.18.

USB/9V -5— 3.3dB 19:26:55

MpocHoTp AaHHBX

FAS/NFAS/Sa/5i
CAS/MFAS

MNpocMoTp uMKnalKaHana

Puc. 7.18: Menio «IIpocmorp manbrxs

7.6.1 IIpocmorp u ycranoBka FAS/NFAS

DTOT pexkuM pabOThI TPUOOPA ITPEIOCTABIISIET BO3MOXKHOCTD IIPOCMOT-
pa cozmepxkumoro ciaoB FAS/NFAS ma mporsizkennn mocsieanux 16 1uk-
joB. st Havasa/oCcTaHOBKU OOHOBJIEHUS JIAHHBIX HMCIOJIb3YHTE KIIaBH-
my @. Jlist mepexmodenust MexK Iy SKpaHAMI IPOCMOTPA COIEPIKIMOIO
FAS/NFAS u S-6utos — knapunty @. Buy skpama mokasan Ha puCyH-
ke 7.19.

USB/ 9V -5— 3.3dB — 19:19:22| USB/9Y -5— 3.3dB 4 19:19:51
FAS NFAS Sa/S5i

FR 12345678 FR 12345678
c0011011 mlasssss Mpuem MNepepava
12345678 12345678

00 10011011 01 01000000
02 10011011 03 01000000 Si 00111011 200000000<
04 00011011 05 11000000 Sa4 00000000 00000000
06 10011011 07 01000000 Sab 00000000 00000000
08 10011011 09 11000000 Sa6 00000000 00000000
10 10011011 11 11000000 Sa’Z 00000000 00000000
12 00011011 13 11000000 Sa8 00000000 00000000

14 10011011 15 11000000

Nayza Sa/Si MNayza FAS/NFAS

Puc. 7.19: Ycranoska FAS/NFAS
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7.6.2 IIpocmorp m ycranoBka CAS/MFAS

P%ﬁKHMﬁHpeﬂOCTaBHHGT IOJIb30BaTE/II0 BO3MO2KHOCTBL IIPOCMOTPa CO-

nepzkumoro cioB CAS/MFAS Ha npoTsizKeHUn TOCJIeHAX MeCTHAIATH
UKJI0B. /{1t Havasa,/0cTaHOBKY OOHOBJIEHUS! JTAHHBIX UCIIOJIB3YHTE Kila-
purny @), 1U1s mepeKIIoueHnsT MeXK Ty SKpaHAMU IPOCMOTPA — KJIABHIILY

USB/9Y -5— —0.2dB / 15:06:42| USB/9V -5— 3.3dB - 19:25:15
MNpocmoTp MFAS MNpocmoTp CAS
FR 12345678 FE 12345678 Mprem Nepepaya
0000xYyxx ABCDabcd ABCDabcd ABCDabcd
0 00001011 1 00010001 o] 00001011 200001011<¢
2 Q0010001 3 00010001 1 1716 00010001 00010001
4 00010001 5 00010001 2 2717 00010001 00010001
68 00010001 7 00010001 3 3718 00010001 00010001
8 00010001 9 00010001 4 4/19 00010001 00010001
10 00010001 11 00010001 5 5720 00010001 00010001
12 00010001 13 00010001 8 6721 00010001 00010001
14 00010001 15 00010001 7 Z2/22 00010001 00010001
MNayza cAs Nayza MFAS

Puc. 7.20: Yeranoska CAS/MFAS

7.6.3 IIpocmorp nukia/kanaja

DTOT pexkuM pabOTHI MEHIO PEJOCTABIISIET BOBMOKHOCTD ITPOCMOTPA
COJIEPKUMOTO TUKJIOB. JIJIsl TIPOJIMCTHIBAHIS CTPAHMUIL COIAEPKUMOTO UK~
a ucnosbayiire kKnapumm @) (crpanuna Beepx) n € (crpanuna BHE3).
Ipu maxkarnn kiaasumm @) o6HOBIEHME JAHHBIX MpeKparaercs. B
9KpaHa IIOKa3aH Ha pucyHke 7.21.

USE/ 9V -5— 3.3dB I 19:26:11
MNpocMoTp uMkna’KaHana

TS BINARY HEX ASCII

0 10011011 9B [§-3]

1 11001000 C8 (x)

2 11010110 D& (x)

3 00000000 OO [

4 00000000 OO [

5 10110010 B2 2y

6 00000000 OO )

7 11110111 F7 (B)
Naysza

Puc. 7.21: ITpocmorp nukiia/kaxasa
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7.7 BcraBka ommnbdok

B recrepe peasimzoBana BO3MOKHOCTH BCTABKHU PA3IMIHBIX BUJIOB OIIH-
OOK U TeHepalyy aBapuil pas3/IMdIHbIX TUIOB. Buj sKpaHa IOKasaH Ha
pucyHnke 7.22.

USB/ 9V -5— 3.3dB 19:27:33

BcTaBka owmbok

GuTE.

CropocTe le-5

KonuuecTteo Henp
OumbrM  BriknwueHo

Tun aeapum LOS
Bpema Henp
AsapwA  BrknwueHo

BUTB. E-bit FAS >>

Puc. 7.22: Menio «Bcraska omubok»

7.7.1 Tun onimbkn

[Tapamerp Tun ommbKwm onpejesigeT TUN OMUOOK U3 CJIEIYIONIEro
CIUCKA!

OuTB.: reHepalus OUTOBBIX ONMINOOK;
E-bit: remepamnus 6utosbix omutok B [ICII;
FAS: reHeparusi onmmboK B cjioBe FAS;

MFAS: renepanus omubok B ciioe MFAS;

CRC: renepamus CRC ommbok;

REBE: reunepamus REBE omubok;

SLIP—: reHepalidsi OTPUIIATETHHBIX MPOCKATL3LIBAHUN B TECTOBOM
[IOCJIETOBATETHHOCTH;

SLIP+: renepalusi MOJIOXKUTEMBHBIX MTPOCKAIB3BIBAHII B TECTOBOM
[IOCJIETOBATETEHOCTH;

KOJB.: TeHepalus KOJOBbIX OIMUOOK.

7.7.2 CkopocTb

[Tapamerp ormpenessieTr CKOPOCTh BCTaBKH OIMUOOK U3 CJIEIYIONIErO
crmeka: 10711072;1073;: 10741075, 107%; 107 7.
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IIpumevarue: u3-3a METHUMECKUT 02PAHUMEHUT 2EHEPAUUA KO-
dosvix owubor co cxopocmamu 1071 v 1072 wesozmoorcHa.
B cayuae ucnoavsosarus maxur ckopocmetl npubop u3daém
36YK060T CULHAN U 2EHEPAUUIO HE GHINOAHAEMN.

7.7.3 KoaunuecrBo

3HadeHne mapaMerpa OMpeesIsieT KOJNIECTBO OMMUOOK JIsT BCTABKH
u3 caemayiomiero cnrncka: Hemp — HempepbiBHas BeTaBKa omubok; 1; 10;
100; 500; 1000; 5000.

7.7.4 Crapt/cTOon BCTaBKH OLINOOK

[Tosze OmIMOKM 1103B0OJISIET YHIpaBJIAThH IIPOIECCOM BCTAaBKU OIIHNOOK.

7.7.5 Twun aBapum

Bosmozkna yYCTaHOBKa aBapUMu U3 CJIEAYIOUIECrO CIIMCKa:

LOS:

AIS:

LOF:

IIpoTalaHNe CUTHAJIA;

CHUTHAJI WHJIUKAIIIN aBapuiiHOroO cocTostHusA. [lepenaTauk mepe-
JaeT Bce eIUHUIIBI;

aBapus IUKJIOBO# cuHxpoHmn3arnuu. [I[ponajjanue CHHXpOCUTHA~

ma FAS;

LOM: aBapusi cBepXIMK/IOBoOil cuuxponnsanuu B BI-16 (mpomnasa-

RDI:

Hue cBepxnukioBoro cunaxpocuruana MFAS (pek. G.704 ITU-
T, m. 5.1.3.2), Bce 6utnl paBubl «1» B 16BU, Bce 6GuThl paBHbI
«0» B 16BN);

AJIC-aBapust namnbueit cranimun (pex. G.706 ITU-T). Tecrep
mepenaér «1» B KarKJIOM TPeThbeM OUTe KarKJI0TO IIHUKJIA HYJie-
Boro BU, KoTOpHIit He COAEPKUT CUTHAJIA ITUKJIOBON CHHXPOHM-
zanuu. ABapuiinbiii curaas FAS DISTANT mMoKeT nepeaBaThCst
tosibko ¢ PCM-31 u PCM-30;

RMA: ACIL/IC-aBapusi cBepxImK/a JaibHeil cranmun (pek. G.732

ITU-T). Hus sroro aBapuifHOro CHrHAJA, aHAJIU3ATOD IIE€pe-
maér «1» B KaxkjoM mecToMm bmre Kaxkjgoro 16BU B myneBom
nukyte. ABapuiiabiii curaas FAS DISTANT MoxKeT nepesaBaThCst

TobKo ¢ PCM-30;
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LSS: curna;n norepu CHHXPOHW3AIUU C IIPUHUMAEMON TECTOBOI TO-
CJIeI0BATEILHOCTBIO.

ARTF: aBapusi, upu KOTOPOHl IMOTOK CTAHOBUTHCS WHCTPYKTYPHUPO-
BAHHBIM (BBINVISIIUT B BHJIE T10cseoBaresbrocT 0 u 1)

7.7.6 Bpewms

3HaquI/1e II0JI51 BpeMH orpeaessdaeT JJINTEJIbHOCThL I'eHepallul aBa-
pun u3 ciaeayromero crucka: 0.1, 0.5, 1, 2 wiu 5 cekynn; nim Henp —
HelupepbIBHAS I'eHepallnd.

7.7.7 CrapT/cTon reHepanuu aBapuii

Tlose ABapI/Iﬂ IIO3BOJISAACT YIIPABJIATH IIPOIECCOM I'€eHepallun aBaprI.

7.8 ®opma uMmyJsbca

D70 onmuoHaIbHOE? MEHIO peanusyer (DyHKIMIO OTOOPAsKeHHs 1 aHa-

mu3a GOpMbI JMHEHHbIX nMiyabcoB 2 Moéut/c (G.703) ornocHTenbHO
CTAaHJIAPTHOTO M1a0JIOHA (POPMBI UMITYJIBCA.

[Tab0on mMIysIbCa, OTOOPaXKaeMblil Ha KpaHe, IPEICTABIIAET CODO
yIpoleHHyto Bepcuto mabsona G.703, mokazaHHOrO Ha pucyHke 7.23.

3B 6azoByo Komdurypammo He BxomuT. JIOCTYIIHO TOJBKO HPH JOMOJHUTETHHOM
3aKas3e OINMU.
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269 ns
(244 + 25)

N

% HomuHaneHbIN
MMMynbC

100%

I
10%|10%
20%

20%

50%

244 ns

219 ns
(244 - 25)

0% |-

488 ns
(244 + 244)

Puc. 7.23: [lab6on ummoyasca G.703 (2048 xbur/c)

7.8.1 TIlopsiiok paboTsbl

1. Brimounrs nuranue Tecrepa KHomkoi @).
2. TlogkmounTh K rHE37aM RX TecTtepa mamepuTebHBIN Kabeb.

IIpedynpeostcderue:

Xoma exodnoe conpomusaerue mecmepa 6 pescume <«Mo-
Humop» no 6xody Rx npesviwaem 4 xOm,nodxmovenue me-
CMepPa ModHCem NPUBECNU K HAPYWEHUIO HOPMANLHOT PabO-
Mbl MPAKMG NPU CAYIATEHOM B8KANYEHUL pedcuma « Tepmu-
HaA» (NAPAANEABHOE NOOKAIOUEHUE K MPAKMY OONONHUMENb-
ot Haepysku 120 Om — ocaabaenue cuzhana Ha 3.506 u
PACCoO2AACOBAHUE 0N OAUNHOT AUHUL).
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ITpumeuwanue:

s uckmonenua cAy4ainne napywerutd pabomos, mpaxma u
NPUOAUSUMENOHOT OUEHKU HOPMBL AUHETHO20 CULHAAG MOIHC-
HO NOIKAIOUAGMBCA K MPAKMY NAPLANEADHO Hepe3 2He300 MO-
numopunaa kpocca (co scmpoernvimu pezucmopami, 430 Om).
IIpu amom u3-3G NAPE3UMHBT PEAKMUSHBIT COCTNABAAIOULUL
pasdesumenvhozo mparchopmamopa mecmepa 6ydem nabao-
daMbCA CULHAA C YBEAUMEHHDIMU N0 OAUMEALHOCTNY HPOHMA-
MU U TEOCTNAMU UMNYALCOS. AHaso2uuHble UCKAHCEHUA OY-
dym nPu BKAIONEHUL BCMPOEHHLLT 3AQUUMMHBLL CONPOMUBAE-
Hul mecmepa.

3. B menro «JIuneitubrit uarepdeiics BKIIOUNTH pexkuM « LepMuHaJ»
IIPY OKOHEYHOM ITOJIKJIIOUYEHUN TeCTePa K BBIXOJLY KOHTPOJIUPYEMO-
ro tpakra (Harpyska 120 Owm) wan pexkum «MonuTOop» TIpU mMa-
paJlJIeJIbHOM TIO/IKJIFOUEHUH K KOHTPOJIMPYEMOMY TPaKTy (BBICOKOE
BXOJTHOE COIIPOTHUBJICHHE).

4. TloaK/TIOYUTH U3MEPUTEILHBIN Kabe b K IIPOBEPSIEMOMY TPAKTY.

7.8.2 KoHTpoab dopMbl UMITyJIbca

Ha nmucnnee orobpaxkaeTcst OMMHOYHBIN UMITYJIbC COOPMUPOBAHHBIM
CTPODOCKOIIMYECKUM METO/IOM U3 HECKOJIbKUX UMILYJIHCOB JINHEHHOTO CHUT-

naja. [lomoca mpomyckanus ocrusiorpada B srom pexkume 0.01...110
MTI'.

USE./9Y -5— —- 15:03:12 | USB/9BY -5— —0.2dB 19:30:57
PopMa MMNYynLca PopMa MMNYynLca

[T linpuHaz - [T lipyHa: 234 Hc
HapacT,: - il il HapacTt.: 31 Hc
Cnan.: - Cnan.: 31 Hc

YpoBeHb: - YpoeeHb: 2.8 B

HeT curHana
\ Oumbka “ 0K
.| | NP
06GHoB. Ocu, 0O6GHoB. Ocu,

Puc. 7.24: Orobparkenne hOpMbI HMILYJIbCA

Jist obrOBIIeHNsT HHOPMAINN Ha dKpane HazkmuTe @.
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Nwmmynse apromarudeckn nmomeraercs B mabsion G.703 myrem casura
UMITYJIBCA TI0 OCA BPEMEHU U MACHITAOMPOBAHUS 110 AMILIATY/IE.

N3-3a ocobennocTeil ajgropurma naMepenusi, hopma n300parKeHHOTO
Ha, JTUCIITICE UMITYJIECA MOYKET OTJINIATHCS OT PEATbHO (MHOTOUHCICHHBIE
y3KHe BBIOPOCHI HA OCIHJIJIOIPAMME) TI0 OJ[HON M3 CJIEJYIONIUX PUYNH:

— aMILIUTYyAa curHaja npesbimaer +4B (nepenosnenne);

— HUMeeT MECTO JXKUTTED JIMHCHHOI'0 CUTHAJIA;

— PperyJsipHBIil JUHEHHDI curaas (HampuMep, B GOJIBIINHCTBE
BPEMEHHBIX UHTEPBAJIOB IepeaeTcs Bee Bpems 0).

JlJ1s1 BBISICHEHUSI TPUYUHBI NCKAXKEHWH MOXKHO ITOCMOTPETH OCITHJLIO-
rpaMMy KOHTPOJUPYEMOTO CHUTHAJA W COJIEPKUMOE IIOTOKA B PEXKUME
«ITpocmorp panubix/IIpocmorp nukias. B ciydae peryisipHoro curta-
JIa U3MEHUTHb 3AI0THEHWE BPEMEHHBIX WHTEPBAJIOB WJIH IOJATh B KAHAJ
curaan AIS. [l npocMoTpa ocnuiaorpaMMbl HazkmuTe @.

7.8.3 IIpocmoTp ocrmtorpaMmm

Ha nucritee oTobpaxkaeTcsi oJJHOKpaTHas BBIOOPKA JTUHEHHOTO CUTHA~
Jta 3a naTepBaJ 4 Mxc. [Tosoca npomyckanust B 3ToMm pexkume 0.01. .. 10MT'm.
Ecnmu ammmuTyna curnana npesbimaer +£4B, ma ocrusuiorpamMme MOTyT
HabJII01aThCst ocTpble KU (nepenosiHenue). CHHXPOHU3AIINST OCYIIECTB-
JISIETCS OT HapacTraroriero ¢bpoHTa UMIryjibca. IpuMep ocruiorpaMmMbl
[OKa3aH Ha PUCYHKe 7.25 (mar ropusoHTasbHBIX JUHUN ceTkn — 250 H,
IIar BepTUKAJIbHBIX JIMHUN CETKH YKA3aH B JIEBOM BEPXHEM YIJIY 9KPAHA).

USE/ 9V -5— —0.2dB 19:31:16
Ocumnnorpap

0.5 B/pnen.

2.8B=

el

| et
it

| it

| et

it
)

06HoB. WTopma

Puc. 7.25: Orobparkenne ocrinjiorpaMMbl

Jlnist o6rOBIeHNsT HHGOPMAIIK Ha SKpane Hazkmure @).
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Iyt mepexo/ia B PEsKUM KOHTPOJIs (DOPMBI UMIy/Ibca HaxkyuTe @.
Jst yemmennst curmaia Ha 6 win 12 1B maxuure @.

7.9 JI>kurrep

USB/9Y —— 0.,3dB 01:10:30

[xutTep

HamepeHua axuTTepa

MakcHMansHe AONYCTHMBIA AXHMTTER
MNepepaTouHan xapakTepucTHKa
leHepauua AXMTTepa

Puc. 7.26: Menio «/Lxxurreps
D10 omuonaNbHOE? MEHIO IPEIOCTAB/ISACT JOCTYII K CJIe Iy IONIM By HK-
nusiM 06paboTKu (Hhaz0BOro JApoXKaHust (JzKUTTEPA):

N3smepenust mxuTTepa: usMepeHue Gpa30BOro JIPOXKAHWUS B IPUHU-
MaeMOM CHUTHAJIE.

MakcuMaabHO JIOMYCTUMbBIN JIXKUTTEP: M3MEPEHNE MAKCUMAJIBHO
jorycrumoro jpkutTepa (MTJ) B coorBercrBum ¢ pek. G.823
ITU-T.

IlepemaTouynas xapakTepucTuka: musmepenue xapakrepuctuku JTF.

T'enepanus ppxuTTepa: rerepaiius (a30BOr0 JIPOXKAHUS C 3a/aH-
HBIMU aMILTUTYIOM, MEHSIOIEHCS 110 rapMOHUYIECKOMY 3aKOHY, U
4acTOTOM.

7.9.1 W3mepeHus JKUTTEpA

DTOT pexkuM paboThl 00eCIIeUYnBaeT n3MepeHne (pa30BOro JIPOXKAHUS
B IPUHUMAEMOM CHUTHAJIE.

‘B 6azoByto kondUTryparmio He BXOAUT. JIOCTYIIHO TONBKO IPH JIOTOTHATETHEHOM
3aKa3e ONITUU.
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USB/9V -5-¥Y 0.5dB 12:48:45
[IxmTTER

Mak,: 0,420 UI Tek.: 0.325 UI

2.5 2047990 Iy Tekywee

3IHa4eHne

MakcHmaneHoe 3sHaYeHne
3a nocnegHne 60 ceKkyHp,

MaKcHMankHoe sHa4YeHne
3a BCe BPEMA U3MepeHHil

0.5 BblGop H3IMepUTenkLHOro

thunetpa
ooyl a3l 0 ol
Co, HP1+LP

CrapT poc

Puc. 7.27: Mento «/3mepenust mxurrepas

Ha puc. 7.27 upusenen npumep m3MepeHnii (mar ropm3oHTaIbHbBIX
munnii cerku — 0.5UIpp).

Jlyist magasa u3Mepennii naxmure @).

J1st ouncTky sKpaHa Haxxmure @.

Hns seibopa usmepurensaoro duibsrpa HP1+LP (200, . . 100k 'r)
AN
HP2+LP (18I, .. 100xI') naxvure @.

L1t mepekIoveHnsT BApUAHTOB IePEKII0YeHsT (PUILTPOB U COXPaHe-
uue /3arpyska maxnvure Q)

7.9.2 MakcuMaJIbHO JIOIIYCTUMBIN JXKUTTEP

Metoauka u3MepeHns: MaKCUMAJIbHO JoiycTuMoro axurrepa (MTJ,
pekomenganust ITU-T G.823) zakiodaercss B OUpeIeJIeHIN JJTsi KazK 101
YacTOThl HAMOOJIBINEN aMILIUTYIbI JPKUTTEPA HA PA3HBIX YaCTOTaX, IPU
KOTOPOIl CyMMapHOE KOJHUIEeCTBO CEKYHJI C OIMMUOKAMHU B IPUHUMAEMOI
IICII =e mpeBbIIIaeT IBYX.

HeobxonuMble ycjaoBUs U3MEpPEHMIL:

1. Hammume cunxponunszaimu ¢ IICIT (orcyrersue curnana aapun LSS).

2. Tak Kak B mepegaBaeMblii IIOTOK BHOCHTCS OOJIBINON JKUTTEDP, BCE
TEKyIIe U3MEPEHUSI JOJXKHBI ObITH OCTAHOBJIEHBI UJIU IIPUOCTAHOB-
Jenbl (maysa).

Jlst Hauasia,/oCTaHOBKY M3Mepenuii ncrosbsyiire knasuury @.

B pesysbrare uamepenuii Ha 3KpaHe npubopa OyJIeT MOCTPOEHA Jira-
rpamma xapaktepuctuku MTJ. [opusonTaibHas och A@marpaMMbl COOT-
BeTcTBYyeT auamnaszony dactor 20I'm. .. 100xI'n, BeprukasbHas ochb — aM-
IJIUTYJIe TEHEPUPYEMOTO JIZKATTEPA..
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USB/ 9V

—-S— 0.0dB

03:49:51

AonycTHMBIi JKUTTep—|

MakcumansHo ﬂOI'IQCTMMbWI OxXUTTER

65.9,

| 3Ha4YeHUA, He[oCTyNHLIE
AnA reHepayun

Macka MTJ._| [~HeponycTuMEIN pknTTEp

20 100 1k

CrapTt

I il
I
10k

100k
Puc. 7.28: MakcnmasbHO AOMYCTUMBIN JXKUTTED

Ilpera Ha moJIydeHHOl jguarpamme (CM. mpuMep Ha puc. 7.28) coor-
BETCTBYIOT CJICIyIOIIUM XapPaKTePUCTHKAM:

Beuasrii: 6enoit smmaneit obosunaden mabson MTJ mo pekomenmarmm
G.823.

3esIeHblIii: Auala30H JOIYCTUMOIO IXKUTTEPA JIJIsI TECTUPYEMOIO TPaK-
Ta.

KpacHbrii: nuama3on HEJIOMYCTUMBIX 3HAYEHUH (PA30BOT0O JIPOKAHUS
JIJIsI TECTUPYEMOI'O TPAKTAa.

DuoIeTOBBIN: IUAA30H 3HAUEHUN, HEIOCTYIHBIX JIJIsi DeHEpAINH
IpubOPOM.

7.9.3 IlepemaToyHas XapaKTepUCTUKA

[Tpu usmepenun nepegarounoii xapakrepucruku jxurrepa (JTF) B
KaHaJ BBOAUTCs JpKuTTep B coorBercrBuu ¢ Mackoit MTJ (Figure G.823/13,
pexkomenganus G.823 ITU-T), a 3arem usMepsieTcst 3HAUEHUE JZKUTTEPA
BO BxomHOM curtajie. Pacuer JTF npousBogurcs o dopmyiie:

Jout(fi) - Jzntr(fz)
Jin(fi)

Jlst yBesmdueHnsT TOYHOCTU PE3y/bTaTa Iepejl HadaJ oM H3MEPEHUi

JTF(f;) = 201g

HeO6XO,Z[I/IMO BBIIIOJTHUTD KaJII/I6pOBKy.

ITpumeuwarue: /lrs nposedenus karubposku npubop dossicen
pabomams 6 pescume «cam Ha cebay. s amoeo 1eobrodu-
MO 3aMEHYMb Mearcdy cobol npuemmoill (RT) u nepedarousut
(Tz) nopmoL.
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Kanubposka /1017KHa TPOBOJIUTHCS B CJIEIYIONINX CITYIATIX:

— Hsmenenne tuma TTCII;
— Usmenenune tuna mukiaosoit crpykrypsl (MKM-30, TKM-31,
HECTPYKTYPUPOBAHHBII ITOTOK).

Pezynbrar KaanbpoBKU NMpUBEieH HA PUCYHKE 7.29.

USB/9V -5— 0.0dB 07:27:11
lNepepaTouHaa xapakTepucTUKa
dB 5
O N
- —
_5 -
-10
-15
-20
-2t
100 1k 10k 100k
Crapt Kanuép

Puc. 7.29: Pesynbrar KaJmOpOBKHU EPEIATOTHON XapaKTEPUCTHKH

7.9.4 T'enepaiusa mKuTTEpa

B nepemaBaemblit TECTEPOM CUTHAJ BHOCUTCH FAPMOHUYECKUH JI2KHUT-
Tep 3aJ[aHHOl YacTOThl U ypoBHs («peak-to-peaks ). [enepanust jizkurTe-
pa mpousBoauTcs B coorBeTcTBUn ¢ pekoMenganueii [TU-T O.171.

[Ipu reneparuu JpKUTTEPA JOJKHA UCIIOJIB30BATHCS BHY TPEHHSIST CHH-
xpounzarus. [losTomy mepen HagaioMm remepanuu yoeauTech, 9TO mapa-
verp Cunxponusanus B MeHo JIuHeiliHblii nuHTEpdeiic ycTaHOBIEH
B 3nadenne BHYyTp.

[Ipu ycraHOBKE TapaMeTpPOB F€HEPUPYEMOI'O JPKUTTEPA UCIIOIb3Y FOTCS
CJIeIyIONINe KIIaBUIITH:

— @ — yMeHbIIeHEe TEKyIIEro yCTAHOBJIEHHOTO 3HAMECHHS
— @ — yBesmueHME TEKYIIErO YCTAHOB/IEHHOIO 3HAYCHUS
— @ — 3azanme mara n3MeHenns mapaMeTpa

st Havasia/0CTAHOBKY MIPOIIECCA TeHEPAIMU MCIIOJIb3YHTe KJIABUIILY
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USB/9Y -5— —0.2dB 19:34:39

eHepaumsa axvTTEpa

Nepepaua
20 'y
YpoeeHe  ©,000 UI
Mprem
HP1+LF ———
HP2+LP ———
CrapTt - + 1

Puc. 7.30: Mento «I'eneparust mxurrepas

B okne «['eneparus mxkuTTEepay 0TOOPAYKAIOTCS CJIELYIONINE TTapaMeT-
DB
— llepenaua — ycTraHOBKa IapaMeTPOB T'€HEPUPYEMOrO JZKUTTEPA.

YacToTa: dacToTa NepeJaBaeMoOro JKUTTEpa,
(20T'm. . . 100xI'm)
YpoBeHb: MakcnmasbHas aMiuTyaa gkurTepa (8 Ulpp)

— Ilpuem — BBIBOJ TEKYIIErO 3HAYECHUS JZKUTTEPA B MPUHUMAECMOM
CUTHAJIE.
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7.10 Koudurypamus

[Tyaxr meno Kondurypaliusi nperocTaB/isieT BO3MOXKHOCTD U3Me-
HEHMS IIapaMeTPOB OCHOBHBLIX HACTPOEK, HACTPOEK JIMHEHHO! 9acTH, I10-
CJIEJIOBATEJIBHOIO [TOPTa, KaJIUOPOBKU.

Jas ocryna K 9kpany KoHdurypamus, HaxKMATE KJIABHILY @), He-
pemectute Kypcop Ha nyHKT Kondurypamusa n HaXKMuUTe KIABUIITY (Enw),
ocJjie 9ero Ha JIHCILIee MOABUTCA MEHIO, IIOKa3aHHoe Ha pucyHke 7.31.

4. 8oV MS-Y -6.2dB 15:51:38

KoHeurypauus

JCHOBHWE HACTPONKK
fluHenHas vacTb
Pexum kanubposku

Puc. 7.31: Mento «Konduryparus»

7.10.1 OcHoBHBIE HACTPOUKU

&, 85V HS=V " -6.2dB 15:51:39

OcHoBHHE HACTPOMKK

17:37:11
flata 27-10-2004

Bpemst uzmepenus 03:00
OTHOCMT. M3M. o Kon
3BYK MHANKaAUMA Bkn

ABTOBbIKNOYEHUE Bbikn
Oucnneit aBToBbIKN Bbikn
A3bIK Pyc

Puc. 7.32: OcHoBHBIE HACTPOWKH

B mannoM pexxume ipubopa BBITIOJIHIETCS HACTPOIKA CJICIYIONTNX T1a-
paMeTpoB:
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— TeKyIlee BpeMs;

— TeKyllas JiaTa;

— BpeMs U3MePEHUs, MTO3BOJIAIONIEE ABTOMATUIECKH MTPEKPAIATh
U3MepeHus 110 UCTeYeHNN YKa3aHHOTO MPOMEXKyTKa Bpemenu. s
OTKJIFOUEHUs! JAHHON (DYHKIMYM yCTAHOBUTE BPEMsi U3MEPEHUST
pasubiM 00:00;

— OTHOCHUTEJIbHBbIE U3MEPEHUS:

— o ommu6. @Q — Eciu abcomorroe uncio onmbok E = 0, To
ero orHocuresibioe ER (rate) moimkHO 0TOOpaxKaThes: Kak
1/N, rae N - KOJIMIeCTBO 9JIEMEHTOB, IPUHSATHIX 328 BPEMsI
U3MEPEHU;

— ITo xoi1. @ — DT0 3HAYHT, YTO €CIM KOJIHMIECTBO OMMOOK
MEHBIIIe TOPOra, TO OHU He 0TOOPAYKaITCsi (0TOOPAKAIOTCS
<wu 3Hauenue nopora). [Topor onpenensiercst kak 1/N, rie N -
KOJITYECTBO 3JIEMEHTOB, IIPUHSATHIX 3a BPEMs U3MEPEHUIT ;

— Boixir. @ — Ecim abeomornoe ancio ommbok E = 0, To ero
ornocurenpHoe ER (rate) momxuo orobpaxkarses kak 0/N,
re N - KOJIMYeCTBO 9JIEMEHTOB, IIPUHSTHIX 3a BPEMsI
U3MEPECHUN.

— BBYKOBasl HHIUKAIUS — BKII0YaeT U BBIKJIIOYAET 3BYKOBOI
CHTHAJI IIPU aBAPUHU WU OIINOKeE;
— KPUTEPUU aBTOMATUYECKOT'O OTKJ/IIOUEHUS TECTEPA:

— BrIkn (@) — yHKIUS CAaMOBBIK/IIOUEHUS JIEAKTUBUPOBAHA;

— Tun 1 (@) — recrep orkmodaercs: B citydae 10 MUHyTHOTO
OTCYTCTBUSI HAayKaTUsl HA KJIABUIIH, OTCYTCTBUU M3MEPEHU 1
OTCYTCTBUH OTIPaBKU TE€CTOBOMH IOCIIE0BATE/IBHOCTU UJIN
TCHEPAINU aBapUii;

— Tun 2 (@) — TecTep OTKJIIoYaeTcs B ciaydae 10 MuUHYTHOTO
OTCYTCTBUSI HayKaTHs HA KJIABHUIIHN U OTCYTCTBUU M3MEPEHNIL;

— Tun 3 (@) — TecTep OTKJIIoYaeTcsd B ciaydae 10 MuHyTHOrO
OTCYTCTBUS HaXKaTUs HA KJIABUIIIN.

— JIACILIEN aBTOBBIKJI. — (DYHKIHSI aBTOMATUYECKOTO BBIKJIFOUEHUST
JIACTLIIEST, NCTIOIB3YETCS JIJTs YBETMIEeHNsT BDEMEHN aBTOHOMHOM
paboTsl pubopa;

— SI3BIK — W3MEHEHHUe si3blKa WHTepdeiica.
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7.10.2 JIuneiiHag 4acTb

USB/ 9V M—Y 0.3dB 18:11:13

MHerHan 4acTe

3Hau.kaHan. 00000000
3aKoH Koaup. A-law
Snact. 6ydep 256 bit

Puc. 7.33: Menro «JIuneiinast 1vactb»

3Ha4. KaHaJI.: IapaMeTp OINPEIEISIONUI CoIepKUMOe KO/ia MOJTIa-
HUsI, BCTABJISIEMOI0 BO BCe CBOOOJIHBIE OT IEpeadn
nudopMaIuu BpeMeHHbIe NHTEPBAJIBL.

3akKkoH KO/IAP.: yCTAaHOBKA 3aKOHA KOMIIAHIMPOBAHUS 3ByKOBBIX JIaH-
ueix (A-law nan p-law).

DuiacT. 6ydep: ycraHOBKa pasMepa 3JaCTHIHOro Oydepa, KOTOphIit
npuMensiercs upu uamepenun napamerpos Clock Slip:
CLSLIP+ u CLSLIP—.
3aluck B 9J1aCTHIHBIN Oy(ep MPOU3BOIUTCS C IaCTO-
TOI CHrHAJA, MOCTYIIAIOIIEro Ha MOPT SYNc, a dTe-
HUE — C 9aCTOTOM CHUTHAJIA, TIOCTYIAIOIIEr0 HA TOPT
Rx. Ilpu nepenonnenuu ssactuvanoro Oydepa mnpu-
OOp PEruCTPUPYET OTPUIIATETHHOE TPOCKATb3bIBAHIE
CLSLIP—; upu omycromenun Oydepa — m0JI0XKHU-
TesbHOe ImpocKaab3biBanne CLSLIPH-.
Ecnu mapamerp «dgact. 6ydep» ycTaHOBJIEH B 3HA-
uenne «Boikjy», namepenune napamerpos CLSLIP+ u
CLSLIP— He npou3BOINTCA.
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7.10.3 Pexxum kaIubpoBKu

[Ipu BBIGOpe MeHIO Pexkmm KaJiMOpPOBKU OTKPBIBAETCS MEHIO I10-
KazaHHOe Ha pucyHke 7.34. O TOM Kak HCIOJb30BATh KAJIMOPOBKY CM. B
riaBe 8.

USB/SV -5-- -0.1dB  20:17:34

PeskiiM KanMSpoBKiM

MogaiTe Ha K3r, MopT
3TANOHHYID YacToTy

Puc. 7.34: Menio «Pexum kaJmbpoBKm»
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8. METOAMKA ITOBEPKWU

Hacrogamuit pazmes ycraHaB/JInBaeT METOAbLI U CPEJCTBA MEPBUIHON U
IIEPUOINYIECKON MMOBEPKHU TeCTepa UMITYIbCHO-KOIOBOM Moysianuun bep-
kyT - E1 (nasmee — Tecrepa), uarorasiusaemoro OO0 «HTII-Merporek»,
MockBa, HAXOIAIEMCS B SKCILIyaTaIldN, 8 TAKXKe [TOCJIe XPAHEHUST U pPe-
MOHTA.

Mezk110BepOUHbIil UHTEPBAJ — IBa TOJA.

8.1 Omnepamuu 1moBepkKu

ITpu npoBeneHNN MOBEPKU JOKHBI OBITH BBITIOJTHEHBI OIEPAINN T10-
BEepKH, yKazaHHnble B Tadsmie 8.1.

Tabnuua 8.1: Oueparuu nmoBepKu

IIpoBenenne | IIpoBenenue
Howmep| omneparuu ornepariuii
HaumMmeHoBaHUe onepanyy | myHK- opu Ipu nepuo-
Ta IePBUYHOM JITYIECKOM
oBepKe moBepKe
Bremnmnit ocmotp 8.7.1 Ha Ha
OmnpoboBanue 8.7.2 Ha Ha
OrmpejiesieHre MOrPENTHOCTH 8.7.3 Ha Ha
YCTAHOBKM TaKTOBON YaCTOTHI
U IIPEJIeJIOB PACCTPOUKN
9acTOTHI
Ornpesiesienne mapaMeTpoB 8.7.4 Ha Ha
BBIXOJ[HBIX MMILYJIbCOB
Omnpenenenne MakcuMaJbHO | 8.7.5 Ha Ha
JIOIYCTAMOI'O 3aTyXaHUs JIJIst
BXOJITHBIX CUTHAJIOB
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8.2 CpeacrBa 1oBepku

HOBepKa TecTepa MJOJI2KHa IIPOM3BOAUTHCA C IIOMOIIBIO OCHOBHBIX U
BCIIOMOTI'aTe€JIbHbIX CPEJICTB IIOBEPKH, IIEPEIUC/ICHHbBIX B Ta6JII/ILle 8.2.

Tabsmmra 8.2: XapakKTepUCTUKU CPEJCTB U3MEPUTEILHON TEXHUKHU

Howmep HauMmeHoBaHue u TUI cpeacTBa

My HKTa MOBEPKM, METPOJIOTUIECKIE
MEeTONKN XapaKTepUCTUKU
MoBepKU

Yacroromep 3j1eKTpoHHO-CUéTHBIN U3-63/1:
8.7.3 0,03-10 B; £5-10~7f £ 1 exn. cuéTa;

> 1 MOwm, 50 Om

Ocmunorpad C1-97: 0-350 MI'; 10

MB-5 B, aBa kanaJja, BpeMs HapacTaHUs

8.7.4 MIePEeXOJTHON XapaKTEePUCTUKNA MeHee 1 HC;
morpemnocTs mo ocu X u Y < 3%; >
100 kOm

875 Maraszun 3aryxauuit TT-4103: 150 Owm, cum.;

0-2 MTI'm; 80 1b+0,2 nb

ITpumevarus:

1. Jonycxaemca ucnoavdosanue dpyeux cpedcms nosepry

C AHAN02UYHBIMUYU MEMPONOSUHECKUMY TAPAKIMEPUCTNU-
ramu.

2. Cpedcmea nosepku dosdcHvl Obimb UCIPAEHDL, TLOBEPEHDL
U UMEMD CBUIEMEALCTNEG 0 MOBEPKE.

8.3 TpeboBanusi K KBaIn@PUKAIII

HOBepKa JOJIZKHa OCYHUIECTBJIATBHCA JIUITaMM, aTTEeCTOBaHHBIMUA B Kave-
CTBe HOBepHTeJIefI B YCTaHOBJICHHOM ITODsIJIKE.
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8.4 TpeboBaHnusi Ge30MMaCHOCTHU

[Tpu moBepKe JI0I?KHBI BBITTOJIHIATHCS MEPBI 0€30IMACHOCTH, YKA3aHHbBIE
B PYKOBOJICTBAX W MHCTPYKIIUSX 10 SKCIJIyaTaI[UN TOBEPIEMOrO TECTEPA
U CPEJICTB MTOBEPKMU.

8.5 VYciioBus 1moBepku

[Tpr mpoBeneHNN HOBEPKH JIOJIZKHBI COOTIONATHCS CJICLYTOIIHE YCIIO-
BUS:

— TeMueparypa okpyxKaroiieii cpenpt (20 + 5)°C;

— OTHOCHTeJIbHAs BJIAXKHOCTH Bozmyxa (65 £ 15)%;

— armocdepnoe masienne (100 £ 8) klla ;

— mamnpsikenne cern (220 £ 11) B;

— wgacrora npombinurenHoit cetu (50 £ 0, 5)I'm.

8.6 IloaroroBka K IOBEpPKe

[lepesr mpoBeieHEM TIOBEPKHU CJIEyET TPOBEPUTH HAJTUUINE IKCITYa-
TAIIMOHHOI JOKYMEHTAIIUU U CPOK JIefiCTBUS CBUJIETEJILCTB O IMOBEPKE Ha
CpeJicTBa TTOBEPKH.

BxurounThb cpejicTBa IMMOBEPKU U IPOTPETH UX B TE€UEHUE BPEMEHH, yKa-
3aHHOTO B WHCTPYKIIAM IO KCILTyaTaIlIH.

8.7 IlpoBeneHme moBepKu

8.7.1 BwuemmHuit ocMoTp

BuzyanbHbIM OCMOTPOM IIPOBEPSIOT COOTBETCTBUE TECTEPA TEXHUIE-
CKOH JOKYMEHTAIIMM B YaCTH KOMILJIEKTHOCTH, (DUKCAIIUU PEryJINPOBOY-
HBIX 9JIEMEHTOB, MAPKUPOBKU U YIIAKOBKU. | [pOBEpSIOT TaK2Ke OTCYTCTBUE
BUJIMMBIX [TOBPEXK/IEHUH, EJIOCTHOCTD COEIUHUTENbHBIX KabeJlell, 3a2Ku-
MOB U Pa3beMOB.

8.7.2 OmnpoboBaHue

1. OupoboBaHue MMPOBOMAT, MOJB3YSACh PYKOBOJCTBOM II0 KCILIyaTa-
1182078
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CuauaJia, BBIMIOJIHAIOT TOJIOTOBKY TecTepa K paboTe B COOTBET-
CTBHUH C PYKOBOJICTBOM 110 3KCIUTyaTarnun. [IpoBepsioT BO3SMOXKHOCTH
MTOJKJIIOYEHNS K 3JIEKTPOCETH, BKJIIOUEeHUs TecTepa. Bkiodaior Te-
CTEep HazKaThueM KJIaBUIIIN BKJHOLIGHI/IH/BBIKHIO‘IQHI/IH IINTAHUA. HO—
cJle BKJIIOUEHUs Ha JUCILIEe TECTepa BBIBOJUTCS BUJ ITOCJIEIHErO
repe1, BRIKJIIOUeHeM dKpana. Tectep rotoB K pabore.

[TpoBepstioT paboTOCIIOCOOHOCTH TIPU BBIIOJIHEHUU OCHOBHO# (PYHK-
MY — perucrpamyuu omubok. JIjist IpoBepKu TecTep BKIOYAIOT «HA
cebs1» 1 BBIXO, T'X MOAKJTIOUAIOT KO BXOAy RX.

[Tob3ysichb PYKOBOJICTBOM IO SKCILIyaTallnd, B IYHKTE TIJIABHOT'O
MeHIO «JInHeitHbIi mHTEepdEeiicy YCTAHOBUTD CJIEIYIONINE TapMaMeT-

pBL:

Pexxum: Tepm

Crpykrypa mukiaa HNKM30

JInHeHbIA KO HDB3

Cunxp. nepes, BuyTp

AmvHaHas auHuS Breixi

deBuanusa 0

CKopocThb TecTup. BpeMeHHble nHTepBasibl ¢ 1 10 15 u ¢ 17 mo 31 (u must

npuéMa u Jisl Hepeiadn)

3amuTHbIE COIIp. Bk
B nyukre rimaBuoro menio «TecToBas mocjaegoBaTe/IbHOCTbY YCTaHO-
BUTb:
Tun 2elb
WNuBepT. Rx Brikur.
NuBept. Tx Breikt.
Ioca. Bk

B

IIYHKTE I'JITaBHOT'O MEHIO «HpOCMOTp JaHHBIX» BbI6I/Ipa6TCH

«CAS/MFAS», «IIpocmorp CAS» u ycranasmusatorcs CAS-6uThl B 1IUK-
jge 0 — «00001011» n «00010001» Bo BCcex oCTaJIbHBIX ITUKJIAX.

B

IIyHKTE€ I'VIaBHOI'O MEHIO «Bcrapka ommubok» YCTaHOBJINBAIOT:

Tun ommnbku our
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CkopocTh le-4
Koau4decTBo Hemnp.
Ounbku Boixi.

[TepexomsT Ha MyHKT rIaBHOTO MeHIO «VI3MepeHusi», HA BKIIAJIKY
«(G821/G826/M2100». Haunnaror usmepeHust ¢ moMoIbio Komauabl «Crapr»
— ormmboK He J0JKHO ObTh. Haxkumas na kiasurry «Omubkuy, HabIIIO-
AT 3a peructpaiueit ommbok. IIpaBnibHast perncrparnst OruOOK CBU-
JIeTeJILCTBYET O PabOTOCIIOCOOHOCTH TTpUOOpa.

8.7.3 OmnpejesieHne MOrPEHIHOCTA YCTAHOBKU YACTOTHI

TaxToByI0 9aCTOTY U3MEPSIIOT, BKJIIOUNB IpuOOp «Ha cebsy. B myHkTe
IJIABHOTO MeHIO «JInHeliHbil nHTEepdeiicy ycTaHaBIMBAIOT:

Pexxum: Tepm
CuHxp. nepen BayTp
AnuHHas auHNS Briku
deBuamus 0

B nynkre ryraBaoro mento «BcraBka ommbok» ycTaHaBINBAIOT:

Twun aBapuwm: AIS
Bpewms: Hempepnis
ABapus Bk

[Togkso9yaoT 9acTOTOMED W U3MEPSIOT YaCTOTY COIJIACHO MHCTPYK-
UM TI0 SKCILIYATAIIUN JACTOTOMEPA.

IIpoBepstIoT mpenesbl pacCTPORKN YacTOTHI, YCTAHOBUB ITOOYEPETHO
B IIYHKTE IVIABHOIO MeHIO no3unuio «/leBmarusy #a «-6000» u «6000».
N3mepennbie 3Ha9eHNs IaCTOTHI JOKHBI ObITH paBubl 1021000 + 3 I'g
u 1027000 £+ 3 I' cooTBeTCTBEHHO.

Tecrep npusHaeTcs roJHBIM, €CJIM U3MEPEHHOE 3HAYEeHNE TAKTOBOM da-
CTOTBI, TPU OTCYTCTBUM PACCTPOUKM, HAXOAUTCA B mpefenax or 1023997
710 1024003 T'tr, a npu BBeIeHUH PACCTPONKH — B YKA3aHHBIX BBIIIE IIPe-
Jnenax.
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8.7.4 OmnpenejseHne aMIJINTYAbl U JJIUTEJIbHOCTH UMILYJIHCOB

AMIuTyty M JUTHTENTBHOCTH BBIXOJHBIX UMITYJIBCOB ONMPEIENIAOT B
TOM K€ pPeKMMe U3MEPUTEILHOIO CUTHAJA, 9YTO U B pasnaene 8.7.3 .

AmmunrynHoe 3HaUeHne (MM pa3Max), JJINTeJIbHOCTD UMITYThCOB (Ha
ypoBHe 50% aMIUIUTY/IbI) ONPEJIEJISIOT ¢ HOMOIIBIO ocIuuIorpada.

Tecrep mpuU3HAIOT TOMHBIM, €CJIM U3MEPEHHDbIE 3HAYEHUS TapaMeTPOB
BBIXOJIHBIX UMILY/JTbCOB HAXOJATCS B CJEIYIONMX HpeJesnax (CM. pucy-
HOK 8.1):

— aMINIATYJia uMItysbca — 2,7-3,3 B;

— muresnbHOCTH (Ha yposHe 50% ammanTynst) — 219-269 He;

— BpeMsl HapacTaHusi (JJIMTETHLHOCTD TepeiHero (hbpoHTa) U Clajia
(mmurenpHOCTD 3aaHero dponrta) — menee 109,5 ne (or 0,1 10 0,5
AMILTHTY/IBI )

269 ns
(244 + 25)

N

HomuHanbHbIA
UMNYIbC

20%

100%

10%|10%)
©
=
>
7]

20%

50%

244 ns

219 ns
(244 - 25)

0% |-eved e Ferannnnneas H RN S

10%

10%

488 ns
(244 + 244)

Puc. 8.1: I11abJion 1 UMITY/IHCOB CUTHAJIA T€HEPATOPA TECTOBBIX IOCJIE-
JoBaTeIbHOCTeH
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8.7.5 OmnpeaesieHne MaKCUMAJIIBHO JOMYCTUMOIO 3aTyXaHUS

Omupenenenne MaKCUMAJIBLHO JOIYCTHMOTO 3aTYXaHUsI CUI'HAJIA Ha BXO-
€ OTHOCUTE/JIbHO HOMUHAJIbHOT'O YPOBH (quCTBHTeﬂbHOCTH on,zpa) IIpo-
BOJISIT TIO0 CXE€Me PHUCYHKa 8.2 mMyTEéM HpoBepKrd (PYHKIIMOHUPOBAHUS Te-
cTepa Ha OTCYTCTBUE OIMMOOK IPU BKJIIOUYEHUHU Mpubdopa «Ha cebsi» 1depes
Mara3uH 3aTyxXaHuil mianm arreHioarop. I[IpoBepka ocymiecTBiisieTcs, Kak
yKa3aHO B IyHKTe 2 pazjiena 8.7.2.

Tx

MarasuH
> .
[l 3aTyxaHui

Tectep
BepkyT-E1 Rx

Puc. 8.2: Oupenenenne 4yBCTBUTEILHOCTH BXO/a ITPUEMHUKA

1. Vcranosuth 3aryxanne Maraduna 3aryxannii, pasaoe 20 1B. B nynk-
Te TVIaBHOTO MeHio «JIuHeitHbrit naTEpdEiicy yCTAHOBUTH:

JdnuHHaga JuHUS Bkur

st upubopos neppoii Bepenu (¢ 3aBojickuMu Homepamu Jo 11000)
napamerp «J/[IMHHas JMHES» yCTaHABINBAETCS B BBIKJI.

2. YpoBeHb CUTHAJIA Ha BXOJE KOHTPOJUPYIOT 110 3HAYCHUIO, WHIUIH-
pyeMoMy Ha BepxHeil CTpoke 3kpaHa. IIpOBOJAT M3MEpEeHHe OIIy-
O0K.

Eciin omubku nin aBapuitHble CUTHAJIBI TOSIBJIAIOTCH, 32Ty XaHUE YMEHb-
mator 10 18 ub.

Tecrep npuzHaéTcst rOJHBIM, €CJIU IPU BBeJeHHOM 3aTyxanuu 18 nb
3a Bpems 10-15 ¢ He Hab/rOAETCS OMMOOK U aBAPUHHBIX CUTHAJIOB (Ha
BKJIaIKe «JI3Mepennst» ).

8.8 OdopmiieHne pe3ysIbTaTOB ITOBEPKU

PesynbraTs: moBepku oOpMIISIOT IIyTEM 3aIliCH B pabodueM XKy pHaJIe
U BBLIAYM CBUJIETEIbCTBA YCTAHOBJIEHHONM (POPMBI B CJIy4ae COOTBETCTBUS
TecTepoB TPeOOBAHUSIM, YKA3aHHBIM B TEXHUYIECKON JIOKYMEHTAIIAMN.

B ciiydae orpunaTebHBIX pe3yJIbTATOB IOBEPKU HA TECTEP BBIIAIOT
n3BernieHue 0 HEIIpUroJHOCTU C yKaBa,HI/IeM IPpUYINH 6paKOBaHI/IH.
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9. TPAHCIIOPTUPOBAHWE, XPAHEHUE "
OBCJIIY2KUBAHUE

9.1 TpaHcnopTupoBaHue U XpaHEHUE

1. Tectep, ynakoBaHHBIN B MITATHYIO Tapy, JOJKEH JTOIMYCKATH TPAHC-
[MOPTUPOBAHKE [P TeMIEpaType Bo3ayxa oT -25 1o + 55°C npu orHOCH-
TesIbHOf BiiaxkHOCTH BO3jyxa 95% upu remmeparype + 25°C (rpymma 3
no 'OCT 22261) aBroMOOHIBLHBIM TPAHCIIOPTOM (3aKPBITHIM OPE3EHTOM ),
B 3aKPbBITBIX 2KeJIESHOJAOPOXKHBIX BaroHaxX, 'repMETUYIHBIX OTallJINBa€MbIX
OTCEKax CaMOJIETOB W CYXUX TpIOMax cynoB. [Ipm TpaHcmopTupoBaHwmm
JIOJIZKHBI COOJTIOJIATHCA MPABUIa, MEPEBO3KM W KPEIJIEHUs TPY30B, JIeil-
CTBYIOIIUX HA COOTBETCTBYIONIEM BHJE TPAHCIOPTA.

2. Ilpu morpyske, TpaHCIOPTUPOBAHUM U PA3rPy3Ke JOJKHBI CTPO-
T'O BBIIIOJIHATHCA Tpe6OBaHI/I5I MaHUITYJIAITMOHHBIX 3HAKOB U MIPEAYIIpEeIn-
TeJIbHBLIX HaJIInceill « XpyIKoe, OCTOPO:KHO», « Bepx», « OTKpbIBATL 3/1€Ch»,
«Bbepeus or Baarny» coriacao 'OCT 14192 ¢ nesibio obecieueHus COXpaH-
HOCTH OT MEXaHWYECKUX TOBPEXKICHUN, MPOHNKHOBEHNS TILLIN W BJIATH.

3. TeCTep JOJIZKEH XPaHUTBLCA B OTall/IMBa€MbIX CKJIQJICKHUX IIOMeNIe-
HUSX B YIIAKOBKE MPENPUITAS-U3TOTOBUTEST TIPU TEMIIEPATYPE BO3IyXa
or 0 1o + 40°C, orHOCKTE/IBLHOI BilaxkHOCTH Boztyxa 80% npu TeMuepa-
type + 35°C (I'OCT 22261). Cpok xpanenuss — He 6ostee 6 mecsres. 1o
HUCTEYEHNN CPOKa HEOOXOJMMO MEePe3apsiIuTh aKKyMyJIaTop.

4. B momereHIAX 17151 XpaHEHUsT TeCTepa He JOIKHO OBITH TApOB KUC-
JIOT, TeJI0Yel U IPYIUX arpeCCUBHBIX JKUJKOCTEH, BBIZBIBAIOIIINX KOPPO-
3UI0 METAJLIOB.

5. ITpu TpaHCTIOPTUPOBAHIY ¥ XPAHEHUH TeCTEpa HEOOXOIUMO COOJTIO-
IaTh o0IIIe TPeOOBAHUS IPABIII ITOXKAPHON 6€30ITaCHOCTH.
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9.2 TexHMYeCKoe 00CIIy>KMBaHUE

Texumdeckoe 00CTyKMBaHUE TeCTePa CBOJIUTCH K HMEPUOUIECKOMY
BHEIITHEMY OCMOTPY TecTepa, OJI0Ka IMUTAHUS U ITHYPOB C HEJIbI0 COIep-
2KaHUsl B UCIIPABHOM U YUCTOM COCTOAHUMU.
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A. CHPABOYHLIE TABJIAIIEI

A.1 Crpykrypa nmukiaa TKM-30

Tabauna A.1: Crpykrypa nukiaa TKM-30

TS0

TS1

TS2]....

TS15

TS16 TS17|....| TS30| TS31

FAS

Chl

Ch2

Chl5

Curnamsanust | Chl6 | .... | Ch29 | Ch30

A.2 Crpykrypa cBepxuukia TKM-30

Tabmuna A.2: Crpykrypa cBepxuukia TKM-30

Huka| TSO | TS1|TS2|.-- | TS15 TS16 TS17|... | TS30| TS31
0 FAS | Chl | Ch2 Chl5 MFAS Chl6 | ... | Ch29 | Ch30
1 NFAS | Chl | Ch2 Ch15 | Ch1-Ch16 | Chl6 | ... | Ch29 | Ch30
2 FAS | Chl | Ch2 Ch15 | Ch2-Chl7 | Chl6 | ... | Ch29 | Ch30
3 NFAS | Chl | Ch2 Ch15 | Ch3-Chl18 | Chl6 | ... | Ch29 | Ch30
4 FAS | Chl | Ch2 Chl15 | Ch4-Chl9 | Ch16 | ... | Ch29 | Ch30
5 NFAS | Chl | Ch2 Ch15 | Ch5-Ch20 | Chl6 | ... | Ch29 | Ch30
(] FAS | Chl | Ch2 Ch15 | Ch6-Ch21 | Chl6 | ... | Ch29 | Ch30
7 NFAS | Chl | Ch2 Ch15 | Ch7-Ch22 | Ch16 | ... | Ch29 | Ch30
8 FAS | Chl | Ch2 Ch15 | Ch8-Ch23 | Chl6 | ... | Ch29 | Ch30
9 NFAS | Chl | Ch2 Ch15 | Ch9-Ch24 | Ch16 | ... | Ch29 | Ch30

10 FAS | Chl | Ch2 Ch15 | Ch10-Ch25| Chl6 | ... | Ch29 | Ch30
11 |NFAS| Chl | Ch2 Ch15 | Ch11-Ch26 | Chl6 | ... | Ch29 | Ch30
12 FAS | Chl | Ch2 Ch15 | Ch12-Ch27| Chl6 | ... | Ch29 | Ch30
13 |NFAS| Chl | Ch2 Ch15 | Ch13-Ch28 | Chl16 | ... | Ch29 | Ch30
14 FAS | Chl | Ch2 Ch15 | Ch14-Ch29| Chl6 | ... | Ch29 | Ch30
15 |NFAS| Chl | Ch2 Ch15 | Ch15-Ch30 | Chl16 | ... | Ch29 | Ch30
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A.3 Curnamusanusi 110 BbIJEJIEHHOMY KaHAJTY

Tabmuma A.3: Curnajiusanus 110 BbIIECJECHHOMY KAHAJY

Ik Kanamnl6, 6ursl Kanan 16, 6utsl
0-3 4-7

0 MFAS (0000) XYXX
1 Ch01 abced Ch16 abcd
2 Ch02 abcd Ch17 abcd
3 Ch03 abcd Ch18 abcd
4 Ch04 abcd Ch19 abcd
5 Ch05 abed Ch20 abcd
6 Ch06 abced Ch21 abcd
7 ChO07 abed Ch22 abcd
8 ChO08 abcd Ch23 abcd
9 Ch09 abcd Ch24 abcd
10 Ch10 abed Ch25 abcd
11 Chl11 abed Ch26 abcd
12 Ch12 abcd Ch27 abcd
13 Ch13 abcd Ch28 abcd
14 Ch14 abced Ch29 abcd
15 Ch15 abed Ch30 abcd

X = pe3epBHbIE OUTHI

Yy = moTepsi CBEPXIIUKJIIA

IIpumeuanne: xxyx u abcd Hemb3sa

ycraraBiuBaTh B 3HadeHne «0000», T.K. 3TO

[IPUBEJIET K HAPYIIEHUIO CBEPXIIUKJIOBON

CUHXPOHHU3AIHIH.
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A.4 Koapl curnaausanuu CAS

Tabymna A.4: Koapl curnamusanuu CAS

VYcnoBue curHagM3anuu B KaHaJe .
4-OUTHBIA KO
IIpsimoe Hanpassienue OG6paTHoOe HamnpaBJieHUe CUrHAM3AIAN
(ncxomsmii K (BxOmsIMIT K
BXOISAIIEMY ) HUCXOASAIIEMY )
0000
Trunk Offering (TKO) Manual Hold (py4noe 0001
(M€K Ly ropoIHbIi UCKATEJIb) yIepKaHue)
0010
Circuit Seized (samsrme Called-Subscriber Answer
(CSA) (orBer BBI3BIBAEMOrO 0011
KaHaJIa)
aboHEHTA)
0100
Earth (Sig System ACS8) Earth (Sig System ACS)
(zemuist (cucrema (3emutst (cucrema 0101
curnanusanun AC8)) curnasmsanun AC8))
0110
Circuit Free (kamas 0111
cBO6O7IEH)
1000
Coin Fee Check (CFC)
1001
(xoHTpPOSIL Tapuda)
1010
Dial Break (naysa mnaGopa) 1011
1100
Disconnection (SSACS) Disconnection (SSACS) 1101
(pasbenunenue) (pasbenunenue)
1110
Circuit Idle (kaman ceoGomen) | Circuit Busy (kamas 3amsar) 1111
IIpumeuanue:

Iudper HAGOpa HOMepa MEPeAloTCs ¢ HOMUHAJIBHOW cKOpocThio 10pps (pps —
HMILyJIbCOB B CeKyHy). UmMmynape — 310 mocaemoareabocts (1011), mpumensiemas
06br4HO B TeueHue 66.66Mmc, ciaemoM 3a KOTOpoii nocsemosareasbHocts (0011), npumve-
HsAeMas OOBIYHO B TedeHne 33.33Mc. MexKUMITy IbCHASI TI0C/IEI0BATEIHLHOCTD (ITOCIE0-
BaresibHOCTb 0011) 06brano cocrasisier 250MC MUHUMYM.
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CIIPABOYHBIE TABJINIIDBI

A.5 CroBo cBepxiukJioBoit cuaxponusaruu MKM-31

Tabmuma A.5: Crpykrypa cioBa cBepXIMKIIOBoi cuaxporusaruu MKM-31

ITuka | CioBo Bur 1 Bur 2 | Butr 3| Butr 4| Butr 5 | Butr 6 | Butr 7| Bur 8
0 FAS |Si —CRCy 0 0 1 1 0 1 1
1 NFAS Si2 — 0% 1 A Sh Sh Sn Sn Sn
2 FAS |Si — CRCo 0 0 1 1 0 1 1
3 NFAS Siz2 — 0« 1 A Sh Sh Sn Sn Sn
4 FAS |Siu — CRCs 0 0 1 1 0 1 1
5 NFAS Siz — 1% 1 A Sh Sn Sn Sn Sn
6 FAS |Siu —CRCy 0 0 1 1 0 1 1
7 NFAS Siz2 — 0% 1 A Sh Sn Sn Sh Sn
8 FAS |S;1 — CRC, 0 0 1 1 0 1 1
9 NFAS Siz — 1% 1 A Sh Sn Sn Sn Sn
10 FAS |Si1 — CRC, 0 0 1 1 0 1 1
11 NFAS Sio — 1% 1 A Sn Sn Sn Sn Sn
12 FAS |S;1 — CRCs 0 0 1 1 0 1 1
13 NFAS Si2 1 A Sn Sn Sn Sn Sn
14 FAS |Si1 — CRCy 0 0 1 1 0 1 1
15 NFAS S 1 A Sn Sn Sn Sn Sn

CRCy — CRC4 — BuUTBHI HUKJINYIECKOTO KOHTPOJIS IO U3OBITOYHOCTH.

S, — Burbl, 3ape3epBUpoOBaHHbBIE JJIsT HAIUMOHAIHLHOI'O UCIIOJIbL30BAHUS.
Si1 n S;2 — Burbl, 3ape3epBupoBaHHbBIE [JIs MEXK/[yHAPOIHOIO UCIIOJIb30BAHUSI.
* — Ceepxuukiosbiii cunxpocurnana CRC.
A — Unpukanus aBapuiiHOrO CUTHAJIa Ha JaJbHEM KOHIIE.

Bepxym-FE1: Pyxosodcmeo no akcnayamauuy




91

B. YIAJIEHHOE YIIPABJIEHUE

BepkyTt-E1 mnpejocrapiisier BO3MOXKHOCTb CBS3U C IEPCOHAJIBHBIM
kommbioTepoM. s B3aumoneiicteus ¢ IIK B npubope npucyrcTByeT nH-
repdeiic USB, orBeuatomuii cramgapram USB 1.1/2.0.

VananéuHoe ympapjeHne IprubOpoOM OCYIIIECTBIIsIeTcsI JInO0 B rpadude-
CKOM pexknme ¢ nomorrbio npuiaoxkenust «BERcut-E1 Remote Controls,
JInbO B peXKMMeE TePMHUHAJIA C TIOMOIIBIO ITporpaMMbl HyperTerminal nin
ee aHAJIOI'OB.

[Mpunoxkenne «BERcut-E1 Remote Control» npemgocrasiisieT BO3MOXK-
HOCTD:

— YupaBisTb GYHKIUIMEA TPUOOPA;

— OumuepupoBarh mapaMeTpaMu KOH(MUI'ypaluu mpubopa;

— IlpocmaTpuBaTh U COXPAHATH PE3YIHTATHI IPOBOIUMBIX
U3MEPEeHUI;

— 3arpyarb U IPOCMATPUBATH B TAOJUIHOM BHUJE CTATUCTUIECKUE
JMaHHble 00 OIMMOKAX U aBaApUAX, PE3YJIHLTATHI U3MEPEHMUI
JekuTTepa. Kpome TOro, 3TH JIaHHBIE MOTI'YT OBITH COXPAHEHBI B
Buse daiiaa s mocaeayoIei oopaboTKH.

— CoxpaHATb KOIUIO SKpaHa IIPHOopPA.

VYupapienue ¢ TOMOIIBIO ITPOTPAMMBI-TEPMUHAJIA UCIIOIb3yeTCsT st
perenns 3a1a4 aIMAHICTPUPOBAHNT: OOHOBIEHUS MUKPOIIPOI'PAMM, Te-
CTHUPOBAHUSI KOMIIOHEHTOB IIPUOOpa M T.]I.

B.1 VYcranoska Heobxogmmoro I1O

B.1.1 VYcranosBka VCP gpaiiBepa

Jist mopKIIoueHns Ipubopa K IIePCOHAIBHOMY KOMIIBIOTEDPY depes
USB-unTepdeiic HeoOX0IMMO ITpeIBApUTEIFHO YCTAHOBUTH paiiBep Virtual
COM Port.
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Y IAJIEHHOE YIIPABJIEHUE

BHUMAHUE! Yemanoska dpaticepa neobroduma OAsL Kop-
pexmrHot uHuUyUaAu3ayuL npubopa 6 Bawet cucmeme!

Sarpysute nocsiennon Tekyiyo Bepcuio VCP npaiiBepa c caiita
kommanun «FTDI Chip» http://www.ftdichip.com u usBjaexuTe
daitsibl u3 apxuBa B JiI000it yI0OHBIN BaM KaTaJor.

CecpLika Ha ¢ailibl HHCTAIAIMA HEOOXOIUMOro ApaiiBepa, sl pas3-
JIMYHBIX OLEPAIMOHHBIX CHCTEM:
http://www.ftdichip.com/Drivers/VCP.htm

Eciu oI nosib3yerecs oneparnmonnoit cucremoit Windows XP wm
Windows XP SP 1, BpeMeHHO OTKJ/IIOUUTE COCIUHEHNE ¢ UHTEPHET
BO u3bexKaHne aBTOMaTHIECKOro oOpalleHus K cepBepy OOHOBJIEHMIA
Windows.

[Tpu ucnonszosarnun Windows XP SP 2, To Bam mocTaTodHo B Ha-
crpoiikax obpamienusi K cepsepy obnossieruit Windows («Control
Panel» = «System» = «Hardware» = «Windows Update») ycra-
HOBUTH mapamerp «ask before connecting to Windows Update».
BxitiounTe nuranue npudtopa BepkyT-E1 u noakodunTe ero K cBo-
6oaaomy USB mopry Bamero kommbiorepa. [Ipu atom Ha 3Kpane
MMOSIBUTCS OKHO «Macrepa IMOJKJIIOUeHnsT HOBOINO 00OpYIOBaHUS»
(«Windows Found New Hardware Wizard»). B srom okme BbiGe-
pute ommmio «No, not this time» u maxkmute «Next».

Bribepure mynkT «Install from a list or specific location (Advanced)»,
3areM HaxkmuTe «Nexty.

Bruibepure ommmio «Search for the best driver in these locations»
U BBEJIUTE IIyTh K KATAJOr'y, B KOTOPBI BBl PacHakoBajm (ailibl
JIpaifiBEPOB, B CTPOKE UJIM yKAXKUTE IIYTh K 9TOMY KaTaJjory, HaXKaB
KHOTIKY «Browse». Ykazap daii, Haxxmure «Nexts.

Ecnu na skpane nosgButcs npeaynpexaenne Windows XP o6 ycra-
HOBKE HEelPOBEPeHHOro JpaiiBepa (He ceprudurmposannoro WHQL),
naxkxmure «Continue Anyway» JIst IPOIOJI>KEHHST ITPOIECCa MHCTAI-
sisitiuu. Eciin »ke B HACTpOfKax Balleil orneparuoHHON CUCTEMbI yKa-
3aHO UT'HOPUPOBATH MPELYIIPEKIEHUST O IUPPOBBIX MOIUACIX (aii-
JIOB, TO TAKO€ IPE/LyIIPEKIAIONIEE COODIIEHNE HE TTOSIBUTCS.

[Tocse aToro Windows XP nauner konupoBaHue HeOOX0IUMBIX (ati-
JIOB JIpaiiBepa.

7. Ilo okoHYaHUM KONUPOBAaHUs Ha dKPAaHE MOABUTCS cOoOIeHue 00
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VCIIEIITHOM 3aBEPIIEHUN ITPOIECCa YCTAHOBKH ITOC/IE/I0BATEIBHOIO
kouBepTrepa. Haskmure «Finishy.

8. Ilo mazkaruio kHonkn «Finishy «Found New Hardware Wizard» me-
peiizieT K ycraHoBke gpaiiepa smysiuun COM-mopra. [Iporemxypa
UHCTAJJIAIA AHAJIOTUYHA, OIUCAHHOM BBIIIE IPOIEJLyPe JIJIsi Jpaii-
Bepa IM0CJIe/I0BaTEIbHOIO KOHBEpPTEpA.

9. Ilocie ycrerHoro 3aBepiieHnst yCTaHOBKHU OTKpoiiTe paszen «Device
Manager» («Control Panel» = «System» = Briajka «Hardware» =
«Device Manger» ) u Boibepure onmuio « Views = «Devices by Type».
[Tpubop mosiButcst B croucke Kak jonoyauTebHbIE COM-mopr c
merkoit «USB Serial Port».

B.1.2 VYcranoBka nmporpammbl « BERcut-E1 Remote Control»

1. 3arpysure ycraHoBouHbI (haiir npuitokenust «BERcut-E1 Remote
controly» ¢ caiira npousBojuTeNs www . metrotek. spb.ru wim obpa-
tuTech B Ciry>KO0y TEXHUIECKON MOIIEPKKH. AKTUBAPYITE BBIIOJI-
HEHNe MPOIECCa er0 YCTAHOBKM.

2. Bruibepure g3bIK IPOrpaMMbl YCTAHOBKHU.

Select Setup Language

Select the language to uze during the inztallation:

|Engish =l

Puccrui

Puc. B.1: dzpik ycranoBku

ITpumevarue: 6 sasucumocmu om 6vbparHozo Bamu
A3viKG OYydem Yycmanosaena AuUb0 PYCCKOAZbIUHAA, AUOO
AH2N0A3BIYHAA BEPCUA NPUAOAHCEHUA.

3. Bwibepure 1myTb /U1 yCTAHOBKU HPUIOKEHUS:
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{8l Ycranoeka — BERcut-E1 Remote Control M= E3

Buifiop nanku ycTaHoBEM
B raryo nanky Bel soTure yeranoeute BERcut-E1 Remote Cantral?

E’ Mporpardra yeraHoeu BERcut-E1 Remate Contiol 6 caeqywyio nanky.

Hamraure «llanees, wrote: npogonkute. Ecau Be xoTHTe BEISPATE ApYryio nanky,
HamruTe «0d30p:.

C:4Program Files\BERcut-E1 Remote Control

TpetueTcA kak MuHHHYr 5.0 MG ceofiogHoro AWMCKOBOro NPOCTPAHCTES

< Hazag | Hanee > | OrmeHa

Puc. B.2: IlyThb ycTranoBKM NPUIOKEHUST
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4. Bribepute nanky B MeHo «Ilyck»:

]ié'- ¥cranoska — BERcut-E1 Remote Control !El m

BudGepure nanky 6 meHio «lycks
T0& NpOrpata YCTSHOBKH A0N#HE CO30ATE APBIKKT

. Mporparta co3nacT APALIKK B CASAYIOLLER NaNKke MeHio «llycks.

Harre «llanees, syrotel npogonre. Ecm Bel soTuTe BBIGPATE OpYryio Nanky,
HawrqTe «0z0ps.

IBEcht-E‘I Femate Contral Ddsop...

< Hazan I Hanee » I OTreHa |

Puc. B.3: Beibop nanku B menio «Ilyck»

5. JlononHuTE/ILHBIE OIIIUN:

]ié'- ¥cranoska — BERcut-E1 Remote Control !El m
B G e 3anaui

K.akHe A0N0AHHT 2NbHEIE 3301444 HEOSR00WMO BRINONHMTE?

Bblﬁepvrre AONONHKTEAEHEIS 33044, KOTOPEIE A0AKHE] BEINDAHKMTECA NPK YCTAHOBKE
EERcut-ET Remote Contiol. nocne aToro HasmdTe <danee:s:

JononHuTensHele SHIKK

¥ Cosaare shaugk ha Patode

< Hazan I Hanee » I OTreHa

Puc. B.4: JlonioTHUTE/IbHBIE OIITUN
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BrimostauTe yeranosky mporpammbl « BERcut-E1 Remote controls:

]iélu YcraHoska — BERcut-E1 Remote Control !E m

BCE roToBo K ycTaHoBKe

Mporpatara YoTaHOEKM FOTOBa HaYaTe yoTaHoeky BERcut-E1 Remote Contral Ha
Baw komneaTep.

Hamraure «HoTaHoBuTs:, 4ol NpOAomEHTE, HAH sHasans, ecau Bel koTime
MPOCMOTRETE MK HEMEHMTE OMWHIM YCTSHOBKH.

MNanka YCTAHOEK M. ;I
C:ADocuments and SettingshcathyhBERcut-E1 Remate Contral

Manka B MeHo «Mycks:
BERcut-E1 Remote Contral

D.UI'IUJ'IHMTEJ'IDHDIE FARAHM.
ﬂDI‘\DﬂHHTe.ﬂbeIe FHAYEH.
Cosnate SHa40K Ha Patoyer cTone

i o

< Hazan

OTmeHa |

Puc. B.5: YcranoBurhb npuiioxkenune

Remote Control M= =

3apepuweHye MacTepa YCTaHOBKM
BERcut-E1 Remote Control

MNparparara BERcutE1 Remote Contral yeranosnera Ha Baw
KOMMEKTED. MPHADKEHHE MOMKHO SaNYCTHTE © NOMOWED
COOTEETCTEYIOWEND 3HAYKA

HamuTe «338epWIHTE:, YTOGE! BEIATH M3 NPOrpatMel
YETAHOEEH.

SaEepwiTe

Puc. B.6: Ycranoeka 3aBepiieHa

Bepxym-FE1: Pyxosodcmeo no akcnayamauuy



B.2 IIporpamma «BERcut-E1 Remote Control» 97

B.2 IIporpamma «BERcut-E1 Remote Control»

B.2.1 TloaksarodueHne m HACTPOMKM
B.2.1.1 TIloakmiouenue npubopa Kk IIK

1. ¥Y6enurecnh, uro nuranue npubdopa BKIIOYEHO.
2. IlogkmounTe anasm3sarop BepkyT-E1 k USB-nopry xKommbiorepa
C TIOMOTIBIO KabeJisi, BXOJAINIEr0 B KOMILJIEKT ITOCTABKH.

B.2.1.2 IlpenBapurenbHbIE HACTPOMKH

1. AxkruBupytite ycranosiennoe npuiokenne «BERcut-E1 Remote
Control».

2. Bersicaure kakum COM-110pTOM TOJIKJIIOYEHHBIN TPUOOD SBJISETCS
B cucteme. s 3Toro HeoOXOMMMO OOpaTuUThCst B paszen «Portss
crangapTHOro npusokenus «Device Managers («Control panel» =
«System» = «Hardware» = «Device manager»):

« Device Manager =]

File  Action Wiew Help
= = @ @2

-2 w2003
_-J Compuker
g Disk drives
% Display adapters
Lk DVDYCD-ROM drives
1= IDE ATA[ATAPI controllers
&% IEEE 1394 Bus hosk controllers
Kevboards
Mice and other pointing devices
_'- Monitars
+- EEF Mebwork adapters
- % Ports (COM & LPT)
r‘__\yf Comrmunications Port (COM1)
/ Communications Port (COMZ2)
- & ECP Printer Part (LPTL}
{ giveio (COM12)
-5 USB Serial Part (COM3)
-4 Processors
1@, Sound, video and game cortrollers

£

£

[ Tystemn devices

E]--% Uniwersal Serial Bus controllers

Puc. B.7: Okno «Device Manager»
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BHUMAHUE! /las koppexmmol uHUUUAAUSGUUL NPU-
6opa 6 cucmeme HeoOTOOUMO NPEIBAPUMENLHO YCNAHO-
eumv coomeememeyrowuts dpaticep USB!

3. OTkpoiiTe OKHO «YCTaHOBKH», HasKaB 3HAYOK | Ha MaHe I yIpas-
JIEHUsI WK BOCIOJIb30BABIINACH COOTBETCTBYIONIUM ITyHKTOM MEHIO

(puc. B.8).

HacTtpofikm

_| HacTpofkm
Puc. B.8: Menwo «YcraHoBku»

4. Beaure HOMEp IIOC/IEIOBATEILHOIO ITIOPTA, K KOTOPOMY ITOIKJ/IIOYEH
npubop Bepkyr-E1:

# Y CTAaHDOBKM

| |
Ha DTreHa |

Puc. B.9: Oxkno «Ycranosku»

5. B nonpazzaene «Log daitny orMerhTe napaMeTp «pa3periuTby, eciu
BBl XOTHUTE, IYTOOBI OOMEH cOODOmeHusIMu MexKay mpudopom u [IK
coxpansijicst B daits. ajaiite nms log-daiia.

6. st BBIXOZA M3 OKHA HACTPOEK C COXPaHEHHMEM 3aJaHHBIX IIapa-
MeTpoB Haxkmute KHOUKY <«/la». s Bhixoma 6e3 coxpaHeHUs —
«Ormenas.
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B.2.2 TI'paduueckuii nuarepdeiic

Tekymuit paszges comep:KAT ONUCAHNE OCHOBHBIX 3JIEMEHTOB rpadu-
veckoro unrepdeiica npunoxkennsa «BERcut-E1 Remote Controls.

B.2.2.1 Menro

Menro «®Paiiji» MO3BOJSIET TPOBOIUTH OMEPAITUN C TPUJIOKEHUIEM.

dafn

Beioa  Chrl+Q

Puc. B.10: Menro «®aitn»

Brixosa: 3asepriuth paboTy TPUIOKEHUS.

Meno «Konduryparusi» 103B0JIsieT MPOU3BOIUTHL OIEPAIUU C
daittaMu KOHPUTYpaAIn 1 OOMEHMBATHCA STHUMU JAHHBIMUA C aHAIA3a-
TOPOM.

F.oHtHrypauMa

Hogan koHbHrypauua Chelr
OTHPBITE KOHBMIYpaumm  Chrl+O
COXPEHHMTE KOHAMrypaumm  ChelHS

JarpysHTE KoHDHrypaumm  Chrl+L

D aQEgC

OTOCNATE KOHpMryYpaukin ChelHHK

Puc. B.11: Menwo «Kouduryparms»

HoBaa koHduryparusi: ycraHOBUTH BCe MapaMeTpbl KoHbUTrypa-
MM B 3HAYEHUSI 110-YMOTIaHUIO.

OTKpbITh KOHMUrypaIui: OTKPHITh paHee COXPaHEHHBI KOHMU-
CypaIOHHBIH haili.

CoxpaHuTh KOH(MUTYPAIUIO: COXPAHUTH B BUJE (pailjia TeKyIue
3HAYEHUs TAPAMETPOB B pasjesie JaHubix « Kondwurypanus» (pas-
nen B.2.2.2).

Bepxym-E1: Pyxosodcmeo no akcnayamauuy
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3arpys3urb KOHQUIYpPAILAIO: 3arpy3UTh TEKYIIUe 3HAYCHNS [apa-
MeTpOB KOoH(pUTryparun ¢ mpudopa.

Orociarh KOHPUTYypAIAIO: [epelaTh 3HAYCHHS IapaMeTpPOB Ha IPU-
60p.

Meno «W3mepenusi» [0O3BOJIET IOJYy4YaTh Pe3yJIbTaThl U3Mepe-
nuii ¢ recrepa BepkyT-E1 u o6pabareiBaTh uX.

lMzMepeHHA

C0xpaHHTE Tabnmuy
FErpYEMTE CTATHCTHEY SESPHA W OWHADK
FErpYEHMTE PESYNETATEI HEMEDEHHA L4HTTERS

SErpYEMTE PESYNETATEl HEMEDEHHA

Puc. B.12: Menro «3mepenusi»

CoxpaHuUTh TAGJUILY: COXPAHUTH TEKYIIYIO 3aIDyKEHHYIO TaOJIUILY
B Buje daitia dopmara CSV.

3arpysuTb CTaTUCTUKY aBapuil W OIMMUOOK: IOJIYINTh CTATUCTH-
YeCKHe JIAHHDIC 110 3aPerUCTPUPOBAHHBIM COOBITUSM

SarpysuTthb pe3yJibTaThl U3MEPEHUs [IKUTTEePa: 3arpy3uTh C IPU-
6opa pe3yabTAThl U3MepeHnit mKuTTepa. JlaHHbIe BBIBOIATCS B
BHUJIe TAOJIUIBI, B KOTOPOil KaXKjasi CTPOKa COOTBETCTBYET 1 ce-
KyH/JIe U3MePeHnsi. SHAYEHNS BBIBOJATCS 3 ITOCJIEIHIOI0 MUHYTY
U3MEpEeHUs.

3arpy3uThb pe3yabTaThl U3MEPEHU: MOTYINTh PE3YILTATHI H3Me-
penuii 6a30BbIX TapaMeTpos u napamerpos G.821/G.826 /M.2100.

Mento «Konmust skpaHa» IT03BOJISIET COXPAHUTH B BHIE rpadute-
ckoro haiija KOIMIO TEKYIIEro SKpaHa IIpubopa.

F.onKA akpaHa

D COxpaHMTE KOMMHED 3KpaHa

Puc. B.13: Mento «Komns skpanas

'B cooTBeTCTBUM C ITMMU 3HAMEHUSME CTPOSITCS JHATDAMMEI COBLITHI (CM. pas-
nent 7.5.3.1).
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Menro «Hacrpoiiku» 1pesiocTaBiisieT JOCTYI K HACTPONKAM Mpu-
moxkennst «BERcut-E1 Remote Controls.

HacTpofkm

_| HacTpoFkH |

Puc. B.14: Menio «Hacrpoiikus

Menio «ITomorib» npemocTaBisieT MOCTYI K CIIPABOYHON HHGOD-
MAaIiU 10 TTPUJIOZKEHHIO.

MamMoLLE
{E Mamowe

) NporpamMme

Puc. B.15: Menio «ITomomp»
Coaep2kaHue: mepeiT K MpocMOoTpy (ailjia MOMOIIHU 0 TPUJIOXKe-

HUIO.
O mporpaMme: MpoCMOTP KPATKONH HHPOPMAIUNA O MPUJIOXKEHUH.
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B.2.2.2 Pasgeabl JaHHBIX

Paznen «Komnwmsi skpana» mpejcrapiser coboil dpyHKIIMOHAIb-
HYIO KOIIMIO ITepeIHeil maHe i npubopa. 31eCh M0JIb30BaTe/ b MOYKET 0JI-
HOLIEHHO KOHTPOJIMPOBaTh pabory Tecrepa Bepkyr-El: orciexkusarb
TEKyIllee COCTOSIHUE CBETOIUOMHBIX HUHIMKATOPOB, YIPABJATH (PYHKIIH-
SIMH IIpUOOPa ¢ IOMOIIBIO KJIABHATYPHI, IPOU3BOAUTE U3MEPEHUSI U IIPO-
CMaTpUBaTb UX PE3YJ/IbTaTbl HA «9KPaHE».

Kpome Toro, B 9TOM 2Ke pasjesie OCyIIeCTBIISETCS COeIMHEeHNEe C IPU-
6opom.

[ BERCutRC [-[O[=]

Dadin KonkA apana Kondrrypauns Memepervia Mpacas Mo 92 Hacrpodicn Momous

Konw skpana IKunurgpauuﬂ | Mamenern | Tatniuawavepenwn | Mpasasiog2. |

2 @ J @ 2 9 I I
L0S AIS LOF LOM ADI  SER  AMA LSS
—= -9.7dB

BepryT—E1

TecToBas MOCAEOBATENLHOCTD

Oy T
Nzmeperus

MpocMOTp faHHLX

BcTaeka oumGok

®opma vmMnynLca

NxnTTER
KeHpurypaums

© 06 0 ©°
O ©® o ©
© o0 o

- ® 9 ©

Puc. B.16: Pasnen «Komust skpana»
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Pazgen «Koudwurypamusi» 1m03BOJSET IPOCMATPUBATL U HU3Me-
HATDH IapaMeTpbl Konduryparun npudopa. Iloab3oBaresns MoxKeT 3arpy-
BUTH PE3yJIbTAThl M3MEHEHUI B IIPUOOP.

Kpowme Toro, cozmannast koudurypaiiusi MOKeT ObITh COXPAHEHa B BU-
ne daiita Ha [IK s mocjeayionero ncioab30BaHusl.

i BERcutRC =] E3

Dakn KoHbKrypauma VsmepeHra  Konka skpaHa HacTpofikk  Momowe
PETEEXIEINEIE

Konwa akpana ‘ Karaurypaumsa IMSMBDEHHH | TafaHua HarepeHHA

Er Line interface

- Mode Term
- Struct cycle PCM30
wCRC4 an

ne cods HDB3
-Send sync Rx

w- Long haul Off
Test speed

H- Test Pattern

H-Yoice function

i Insert Errors

#- Configuration

H-Context menu

A

Puc. B.17: Paznen «Kouduryparmms»
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Paznen «Wzmepenus»

II03BOJIIET TTPOCMATPUBATH U COXPAHSATH
JIJIST TIOCJIEIYTONIEro aHAJM3a TOJIydeHHbIe ¢ IIPUOOpa Pe3y/IbTaThl U3Me-
peHnit 6a30BLIX ITAPAMETPOB, & TAKXKe M3MEPEHU B COOTBETCTBUU C Pe-

komeranusamu [TU-T G.821, G.826/M.2100.

Pesynbrarsl usmepenuit mnpejcraBiieHbl B TEKCTOBOM BHJE U MOI'YT
OBITH COXpaHEHbI B Bujie pailjia ¢ IOMOIIBIO JIFOOOr0 TEKCTOBOI'O PEIAaK-

TOpA.

¥ BERCutRC

DaHn  KoHdHrypauwda  MsmeperMA  KonuA skpaHa  HacTpolikk  (omowe

=1

FPEEEEJ=IEIE

Konus skpana | Korgurypaims | Harmeperun I Tabauua vamepemi |
Test speed . N=64-H=6d |
Protect. res. : Off

Base parameters
ET:25:19:43 RT:66:40:16
CODE : 0 CODER : 0.000e-01
BIT : 0 BER : -
CRC : 86294661 CRCR : 9.464e-01
FASE : 301516 FASER : 8.267e-04
HFSE H 0 HFSER : 0.000e-D1
REBE H 656395 REBER : 7.1992-03
Basze parameters 2
Los 0 %L0S : 0.000e-01
AIS 0 %AaIs : 0.000e-01
LOF 7 XLOF : 7.677e-03
LOH 0 XLOH : 0.000e-01
EDI 0 XRDI : 0.000e-01
RHA 0 %RHA : 0.000e-01
LSS 0 %LSS : 0.000e-01
SLP 0 %SLP : 0.000e-01
G.821
CODE 0 CODER : 0.000e-D1
BIT 0 BER =
SLIP+ 0 SLIP- 0
us 0 xUS : 0.000e-01
AS 7 %AS : 7.677e-03
ES 7 XES 7.677e-03
SES 7 XSES : 7.677e-03
curBER : = -
G.826-H2100
Near end

EB{block): 86455193
BBE : 291647 %BBE : 3.198e+02
ES : 1425 XES : 1.563e+00
SES %SES : 1.097e-03 =

4

Puc. B.18: Paznen «M3mepenus»

Bepxym-FE1: Pyxosodcmeo no akcnayamauuy




B.2 IIporpamma «BERcut-E1 Remote Controls» 105

Pazgen «Tabauma usmepennii»
pabaThIBATh CTATUCTUKY I10 OIIMOKAM U aBapHsIM, 3apPeruCTPUPOBaAHHBIM
B TeYeHHE HU3MEPUTEIbHONI CECCHM, & TaKxKe IIPOCMAaTPUBATh pPe3yJIbTa-

IIO3BOJIfZAET IIPOCMAaTPpUBaTDh U 00-

ThI u3Mepenuit mxurTepa. [losydennbie qaHHBbIE BBHIBOISITCS B Tab/IMA4-
HOM BHJE U MOI'YT OBITH COXpaHEHbI B Buje daiiia s MOCaeIyIonei

06pabOTKM.
" BERcutRC M=
Mafin  KoHdurypauna Mamepenna KonuA 3kpada  HacTpofikk  Momowe
IEESE R A==
Konua akpaqa | Korgpurypaums | Wameperua ‘ Tatnuua HamepeHmHi
¥ Time CODE FASE Los | als LOF |R=
1 |2311.051641 0 0 45 0 0
2 [231.051642 0 0 E0 0 0
3 [2311.0516:43 0 0 ED) 0 0
4 [2311.0516:44 0 1015| 26 0 1
5 2311.05 16:45 0 1920 0] 0] 0]
B [2311.051646 32115 55| 0 0 0
7 2311.0516:47 44823 o 0j 0j 0j
g [2311.051648 52373 0 0 0 0
9 [2311.051649 46102 0 0 0 0
10 [23.11.05 1850 1 0 0 3 41
11 [2311.05 1651 0 0 0 0 2
12 |2311.051652 0 12 0] 0] 43
13 [2311.051653 0 966| 0 0 0
14 [2311.0516:54 2| 14 0] 43 1
15 [2311.05 1655 0 2240) 0 0 0
16 |2311.05 1656 0 1920 0j 0j 0j
17 [2311.05 1857 0 1920) 0 0 0
18 [2311.05 1658 0 1320 0 0 0
19 [2311.051659 0 1920 0] 0] 0]
20 [2311.0517.00 0 1920) 0 0 0
21 |2311.0517.00 0 1920 0] 0] 0]
22 [2311.0517.02 0 1920) 0 0 0
23 |2311.0517.03 0 1920 0j 0j 0j
24 [2311.0517.04 0 2241 0 0 0
25 [2311.0517.05 0 471 0 0 0
26 [2311.0517.08 0 0 0 0 0
27 231051707 0 0 0 0 0
28 |2311.0517.08 0 a0 0] 0] D_'LI
.3

4|

Puc. B.19: Pazgen «Tabnuma nsmepennii»

B.2.3 ®yuaknun

B.2.3.1 VYunpasanenue pyukiusavu Bepkyr-E1

[Ipunoxenne «BERcut-E1 Remote Control» npemgocrasiisieT BO3MOXK-
HOCTbB YJIQJIEHHO YIIPABJ/ISATh BCEMU OCHOBHBIME (byHKIUsiME Tpubopa BepkyT-
E1: usmensaTs napaMeTpbl HACTPOEK IpUOOPa, IIPOBOIUTH U3MEPEHUST, aK-

Bepxym-E1: Pyxosodcmeo no akcnayamauuy
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TUBHPOBATH [IPOIECCHI MeHePAIuy aBapuil U BCTABKH OIIMOOK U T.I.
Jocryn K 9TuM (DYHKIUAM OCYIIECTBIISAETCS € TIOMOIIBIO pa3/iesa JaH-
ubix «Kommst sxkpanay» (cM. pasmgen B.2.2.2).
[Tpu pabore ¢ HpPUIIOKEHUEM JIJIsl yIIpaBJIeHus] (DYHKIMsIMEA IpUbopa
BBl MOKETE HCIIOJIb30BaTh Kiaasuarypy 11K, coorBercrBre kiasumr koro-
poii KHOIIKaM KJIABUATYDPbI IPpUOOpa OIHUCAHO HUXKE:

- @ @ 0 @ dyuxunonanbube KTABHIHT , , ,
COOTBETCTBEHHO.

— — KJIABUIIIA ;

— (e0) — KJTABHIIA ;

— 0, .] ,| | xIaBUmE yIpaBIeHIS KypPCOPOM.

B.2.3.2 Coxpanenune u 3arpys3ka KoH(Urypanum
Ob6wmen koudurypanueii ¢ bepkyr-E1

1. Pasopsure coeaunenne ¢ mpuboOpoM, HazKaB KHONKY «Pa3be uHuTsb»
B paziesie JanHbIX «Kormusa skpanas.

2. s toro urobBl mepemaTh co3manHyio Koudwurypammio ¢ [IK ma
npubop, BeibepuTe TyHKT MeHIO «Koudurypamusy = «Orociars
KoHMUI'YpAIUIO» UK HaxKMuTe 3Ha40K & Ha HaHe]n UHCTPYMEH-
TOB.

3. s toro 4TobBI 3arpy3uTh ¢ MPUOOpPA TEKYIIWE YCTAHOBJIEHHDBIE
3HAYEHUS [TaPAMETPOB KOHMUTYPAIIH, BIOEpHUTE ITyHKT MeHI0 « KoH-
duryparusty = «3arpy3uTbh KOH(PUIYPAIMIO» WA HAKMUATE 3HAa-
qok §.

O6paborka KoHdurypamuu Ha ITK

1. Tlepetinure B paznen manubix «Kouduryparusy», HakaB COOTBET-
CTBYIOIILYIO 3aKJIAJKY.

2. Mutst TorO, 9TOOBI BEPHYTH BCE MApaMeTphl B 3HAUEHUS 10 yMOJIIa-
uuio, Beibepute myHkT MeHio «Konduryparusy = «HoBas koudu-
rypanys» Wik HaskKMUTe 3Ha40K [ Ha maHejn MHCTPYMEHTOR.

3. Brecure neobxo/iuMble M3MEHEHUs B 3HAYEHUS [1aPAMETPOB.

4. st Toro, 4ToOBl COXPAHUTH CO3JAHHYI0 KOH(MUTYPAIUIO B BUIE
daitna, Boibepure myHKT MeHIO «KoHpurypamus» = «CoxpaHuTh

Bepxym-FE1: Pyxosodcmeo no akcnayamauuy
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KOH(UIypanuio» WIN HaKMHUTE 3HAYOK lml Ha IaHeI NHCTPYMeEH-
ToB. B nosiBuBiemcst okue (puc. B.20) BBegure umst daiina u Ha-
JKMHTE KHOIIKY «Saves. s ormens! onepanun nazxmure «Cancels.

Save As
Gave jn Ia canfiguration j & £F -

configdl
confighz

File pame; IcunthS‘ j Save I
Saveastpe  [ai) =l Cancel

2

Puc. B.20: Ox#o «CoxpaHuTb KOH(MUTYPAIHIO»

5. YTOoOBI OTKPBITH PAHEE COXPAHEHHYIO KOH(DUTYPAIUIO BEIOEPUTE Ty HKT
MeHo «Koudurypanus> = «OTKPBITh KOH(MUIYPAIUIO» WX Ha-
JKMHUTE 3HA4OK ‘S Ha aHe M HHCTPYMEHTOB. B OTKpBIBIIEMCS OKHE
BBIOepuUTE MMsI pailjia 1 HaxkMuTe KHOIKY «Opens.

B.2.3.3 O06paboTka pe3yJbTaTOB U3MeEpPEeHU
Pesynbrarer nsmepennit G.821/G.826/M.2100

1. Pazopsure coeaunenue ¢ mpubOPOM, HaXKaB KHOTKY «Pa3zbenmHuTs»
B paszneiie «Kommst skpanay.

2. Beibepure myHKT MeHIO «V3MepeHusi» = «3arpy3uTh pe3yJbTaThl
uzMmepenuii». [lpumoxkeHne aBTOMATHYECKH OTKPOET pa3jiesl JaH-
HbIX «VI3MepenHus» u IPOU3BEET 3arPy3Ky TEKYIINX 3HAMECHUN T1a-
pamerpos mMero BepkyT-E1 «3mepenns» = «G.821/G.826/M.2100»
(cm. paszes 7.5.1).

[Tonydennble pe3ysIbTaThl U3MEPEHUIT MOT'YT OBITH CKOIIMPOBAHBIL B JIIO-
0olf TEKCTOBBIIl PEJaKTOpP U COXPAHEHBI B BHE TEKCTOBOIO daiiia st
JlaJIbHENIIIETO aHAJJIN3A.
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CraTucTuka m pe3y/ibTaThl U3MEPEHUS JKUTTEPA BLIBOISITCS
B TabsmuHOI dopMe B pasiesie JaHHBIX « Tabaniibl n3MepeHniiy.

1. Pasopsure coejintnenne ¢ mpubopoM, HayKaB KHOIKY «Pa3be uHnTnb»
B pasnene «Komust sxkpaHas.

2. Bribepure coorBeTcTBYOMMI IYHKT B MeHIO «3Mmepenust». [Tpuito-
JKeHHe aBTOMATHYIECKH OTKPOET Pa3lesl JAHHBIX «Tabauiibl m3me-
peHHii» U NPOU3BEMET 3arpy3Ky TEKYIIUX PEe3y/IbTaTOB M3MEpPEHMUI
3alpallliBAEMbIX [IaPAMETPOB.

[Tonyuernble pe3yabTATHl U3MEPEHUIT MOTYT GBITH COXPAHEHBI B BHJIE
daitna popmara CSV s pasbHeiinero anaamsa. st aroro Bam HEOO-
XOJIMMO BBIOpaTh IMyHKT MeHIO «V3mepenusiy = «CoxXpaHUTH TaOJIUILY»
W BBECTH B HosiBuBIIeMcs okue (puc. B.21) muvsa daitna?. s coxpame-
nust daiia HaXKMUTE KHOMKY «Savey, JIJIsT OTMEHBI OTePAINd —KHOIKY
«Cancels.

Save As HE
Save in I@ BERcut-E1 Remote Contral j = £F B~

E events-stat

L

My Documents

A

Save I
Cancel

7

File name: Ievents-statﬂﬂ

Ll L

Save as type; Icsv format [*.csv]

Puc. B.21: CoxpaHuThb TabIUILy H3MEpPEHU

B.2.3.4 CoxpaHeHnne cHUMKAa 3KpaHa

BosmoxknocTh coxpaHeHusl KOIMUU dKpaHa mpudopa OCOOEHHO aKTy-
ajbHa 1pu pabore ¢ Takumu pyHKmusmu npubopa BepkyT-E1 kak uns-

2Mmst paiiia JIOJKHO GBITH YKA3ZAHO IIOJHOCTBIO, BMECTE C PACIIHPEHUEM (mampu-
Mep, file.csv).
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MepeHue n aHaJIu3 J2KUTTepa, KOHTPOJIb CbOprI UMITYJIbCa U IIPOCMOTD
OCIIMJIJIOTPaMMBbI CUT'HaJIa, 1 T.I.

1. TlepeiinuTe K MPOCMOTPY HEOOXOIUMOTO pa3jesia MEHIO TecTepa

2. Bpibepure myHKT MeHIO « COXpaHUTh KOIUIO 9KPaHay WM HAXKMUTE
3Ha4oK [J Ha IaHeJ I MHCTPYMEHTOB.

3. B nosiBusmemcst okue (puc. B.22) Beeure nms daitia st coxpane-
Hud. [IpuioxkeHne moaiep:KuBaeT MUPOKUAN CIEKTP I'pahudecKux
dopmaros, Briodas rakue kak BMP, JPEG, PNG u ..

S CoRpAHWTE KONWFD IKPANS KAK...
Look jn |a L:/Documents and Setings/cathy/BEHcut-£1 Hemote Lontrol/ ;I - 5
3.
Tile type: | * IMT | Cancel

Vi

Puc. B.22: Okno «CoxpaHUTb KOIUIO SKpPaHa»

4. st coxpaHeHus BEIOpAHHOTO (baiijia HaxKMUTE KHOIIKY «Savey, JJIst
OTMeHBI onepanun — KHOIKY «Cancels.

B.3 VYnpasiieHue B pexkuMe TepMuUHAJIA

B srom pa3aesie OIIMCaHbl KOMaH/IbI, IIPW IIOMOIIIN KOTOPBIX ITOJIB30-
BaTeJIb MO2KET IIPOU3BOJUTDL CJICAYIOIIIUE OII€Ppallrum:

— HOPOCMATPUBATH PE3YJIbTAThl U3MEPEHUN
— OOHOBJISITH TPOrpaMMHOe obectiedenre npubopa (cm. paszien B.3.3)
— TeCTUPOBATH KOMIIOHEHTHI IPUOOpa

BszaumogieiicTBue ¢ mpubopoM MOXKET 0GECIIeUnBATHCA KaK CTaHIapT-
e cpegeramu OC Windows 95/98 /XP /2000,/2003 — nporpammoii

Bepxym-E1: Pyxosodcmeo no akcnayamauuy



110 VYV IAJIEHHOE YIIPABJIEHUE

HyperTerminal, Tak ¥ TepMUHAJLHBIMEA MPOrPAMMAMU CTOPOHHUX ITPO-
N3BOAUTEJIEN.

JL1st 0OHOBJIEHU ST MUKPOKO/Ia TEPMUHAJbHA TPOTPaMMa JTOJXKHa obec-
mevnBaTh (PYHKIUN [Tepeadn (paifjioB mo MpoToKoIy X-modem.

B.3.1 IloakJiiodyeHne K KOMObIOTEPY

1. ¥Yb6enurech, 9To nuTaHUe MPUOOPA BKJIIOUEHO.
2. Honkmounre anasmsarop BepkyT-E1 k USB-iopry koMmribiorepa
C TIOMOIIBIO KabeJsisl, BXOISIIEr0 B KOMILIEKT IOCTaBKU.

Brumanue!!! Jlas xoppexmnoti unuyuasusayuu npubopa 6
cucmeme HeobToduMo MPedeapumesvHo YCmaHosUmMyd COOM-
sememeyrowutll onepayuonnot cucmeme VCP-dpatisep (cm.
pasden B.1.1).

B.3.1.1 Hactpoiika nmapaMeTpoB IIOAKJIOUYEHUS

[Tonkouenue xk npudbopy Bepkyr-E1 u yupasienvne B TepMuHAIb-
HOM PEXKHMMe BO3MOXKHO C UCHOJIb30BaHueM Iporpammbol HyperTerminal
(mento «Start> = «Programs» = «Accessories» = «Communications»)
Wi JII0O0ro JPyroro aHaJOrudHOrO MPUJIOZKEHUS.

ITpumevarue: Jarvretiwee onucaHue npoueccs 06Ho8AeHUS
110 npusedero das cayuwas ucnoisvaosarus npoepammo, HyperTerminal,
erodawet 6 cmandapmuyro nocmasky OC Windows.

1. Cozpaiire HOBOE noskiouenne (Mento «Files = «New Connection» ):

Page Setup...
Print. ..

Propetties

Exit: Al+F4

Puc. B.23: HoBoe coenunenne
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2. 3agaiiTe UM MOIKJIIOUCHUS:

Connection Description [ 7]

i Mew Connection

Enter a name and choose an icon for the connection

Name:

[BERcutETl

lcon

E
=%

Cancel

Puc. B.24: Buibop nmenn coequHeHnst

3. Bersicuure, kakum COM-nioprom nogkiiodenusiii Bepkyr-E1 sB-
JIZETCA B CUCTEMe, OOPATUBINNCHL K CTAHIAPTHOMY IIPUIOKEHUIO
«Device Manager».

L, pDevice Manager [_ [0}

File  Action Wiew Help
= @2
E|l \W2003

_-J Compuker

g Disk drives

% Display adapters

Lk DVDYCD-ROM drives

1= IDE ATA[ATAPI controllers

&% IEEE 1394 Bus hosk controllers
Kevboards

Mice and other pointing devices
§ Manitors

B8 MNetwork adapters

¥ Parks (COM & LPT)

# Communications Part (COM1)
F\y’ Communications Port (COMZ2)
/ ECP Printer Port (LPT1)
giveio (COM12)

-5 USB Serial Part (COM3)
-4 Processors

]9,/ Sound, video and game controllers

£

£

[ g Tystem devices

E]--% Uniwersal Serial Bus controllers

i

Puc. B.25: Okmo «Device manager»
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4. Bribepure mnocienoBaTe/bHbIIA TOPT, K KOTOPOMY IOJKJ/IIOYEH IIPH-
6op:

Connect To ﬂ E

Enter details for the phone number that you want to dial:

Country/region: IHussia [7] j

Area code: 12

Fhone number: I

Connect using: | COM1 j

COM1
COM2

TCPAAP MWinzock]

Puc. B.26: Bribop nomepa COM-nopra

5. YcranoBure cjleAyronpe 1nmapaMeTphnl IIOC/I€J0BATE/IbHOTO IIoOpTa:

COM1 Properties EE
Port Settings |
Bits per second: |115200 b
Bits per second 115200
Data bits: |2 &~
Data bits 8
Baity: |None -
Parity none
Stop bits: |1 <~
Stop bits 1
Flow cortral: hd
Flow control none
Restore Defaults
’TI Cancel | Apply |

Puc. B.27: Ilapamerps! mopra
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6. Ilocse naxkaTus KHOIKH HyperTerminal nomnbrraercst ycra-
HOBUTH coejinHenue ¢ npubopom Bepkyr-E1.

## BERcut-E1 - HyperTerminal AR
Ble Edit Wew Call Transfer Help
D] s3] olE

at
0K

d | o

Connected 0:00:42 [avtodetect  [1152008M-1  [SCROLL [CAPS fum [Cepture [Printecho

Puc. B.28: Coenunenne ycTaHOBJIEHO

ITocse ycnemnoro ycraHOBJIEHHS COEJIMHEHUS C T€CTEPOM, I0JIb30Ba-
TeJIb MOYKET YIPAaBJIATH TPUOOPOM, HUCIOJIB3Ysl KOMAHJIbI, OIUCAHHDBIE B
pazznene B.3.2.

B.3.2 Onucanme xkomaHg

ITo anasiorum ¢ komanamMu hayes-COBMECTUMBIX MOJIEMOB BCE KOMAaH-
Jibl HaunHatoTes ¢ npedukca AT (o aHrmiickoro «attention» — BHuHMa-
uue). Hekoropble KOMaH/Ibl IPUHIMAIOT YUCJIOBBIE TTAPAMETPHI.

B.3.2.1 Kparkoe onmmcanue KOMaHT

Ctrl-C: oTmeHa BBOJA KOMAHJBI W BBIXOJ, U3 PEXKUMa YIPABJICHAA
(ATC)

AT?, ATH: xparkas IOJACKa3Ka 110 KOMaHJIaM

ATE: zamwmch nporpamMmbl fpga B 3arpy309HBI MOIY/Ib

ATF: 3anuch (3arpy3ka) HOBO TabJIMIIbI CHMBOJIOB

ATI: BwiBoj nHMOpPMAIWK O IPUOOPE (BEPCUE MUKPOKO/IA, IPOrPAMM-
HbIE OIIIUH, CUCTEMHOE BPEMsl )

ATL: samuch mukpomnporpamvbl FPGA Bo flash-mamsrs
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ATM: BBIBOJ TAOJIUITHI PE3Y/IHLTATOB U3MEPEHUT

ATO: zampeTr AONOJHUTEBHBIX IIPOrPAMMHBIX OIITHI
ATR: ammapaTHBII cOPOC MUKPOKOHTPOJLIEPA

ATS: BBOJ KJIIOYa JIJId AKTUBAIMUA IPOTPAMMHBIX OIIAN
ATT: peXuM TeCTHPOBAHUA KOMIIOHEHTOB

B.3.2.2 lerasbpHoe onucanue KOMaH[

[Ipusznak oxkonvyanust BBOJAa KOMAHIbI — HaxkaTue Kjaasumu < Enter>.
Waaukaims OKOHIaHIs BBIBO/IA, PE3YJILTATOB BLITOJTHEHNST KOMAHT MO-
2KeT OBITh CJIEIYIOIIAS:

0OK: kKOMaHJa BBIIOJIHEHA YCIICITHO
ERROR: ommbKa BBOJIA KOMAHJIbI/TIAPAMETPOB
CANCELLED: ormena BBoja (mocie naxkarusi < Ctrl-C>)

Brumanrue!!! Onepayuu nepedayu gatinos muxponpozpamam,
MAbAUY, 3HAKOZEHEPAMOPA 348EPULGIOMNCA GETNOMATNUYECKY 6
CAYHGE NPEBHIULEHUS TOP02G JONYCTNUMBLET 0WUbOK nepedayu
UAU 8 CAYHAE OMCYMCMEUSA OUHHLL.

B.3.2.3 Komauzabl ynpaBjeHuss npudbopom

<Ctrl-C> — Ormena BBOJa. BBejeHHble KOMaHIbl He 00pabaTbiBa-
IOTCA.

AT: «Ilycrast» xkomanma. OOBIMHO UCIOJIB3YETCS JJIs TECTHPOBAHUS
coequnenusi PC+>BepkyT-E1. Pesynbrar BoiBosa: 0K.

AT?, ATH: BwiBoj mepedHsi KOMaH/I

ATE: 3amuch Mukpokoia FPGA B akTupHYMO mamsiTh. BhIoJHEHNE
onepalnu 3aHuMaeT npumepao 10-15 cexyn.

ATF: Ilepenaya u 3amuchb B S9HEPrOHE3ABUCUMYIO TAMSITH IIPUOOPa Tab-
JIMTIBI 3HAKOTeHepaTopa. Peakiust nmpubopa Ha BBOJL KOMAH/IbL:

loading font into subsection O...
cC

Heobxoanmo B Tedenne aBaaaTi CEKyH I HadaTh repegady daii-
Jla ¢ MAUKPOKOJIOM I10 PpOTOKOJIy X-modem. JIist akTuBaIum me-
pPEIaHHOTO B NMPHOOP MUKPOKO/IA CJIEIYeT BBITOJHUTH KOMAHLY
ATE
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ATI:

ATL:

ATO:

ATR:

ATS:

Nuadopmarnust o npubope: CUCTEMHOE BPEMSsI, BEPCUH IIPOI'PAMM-
HOro obeclieueHnst, MUKpPOKO/Ia, HAIIpsIzKeHne baTapeii, cCepuitHbIif
HOMEp U aKTUBHBIE onnuu. IIpuMep BBIIOJIHEHUSI:

ATi

2005-06-01 06:57:39
MCU: v.0.3.1

FPGA: v.2.87
battery: 5000 mV
s/n: 8301

options: 63

OK

[Tepenaaa mukpokoga FPGA B sHEproHe3aBUCHMYIO TIAMSITE IIPU-

bopa. Peakiist Ha BBOI KOMAHJIBL:
ATL
load FPGA code to s.0...
CC
Bamper (0OHyJIEHNE) TOTOJHATEIBHBIX IIPOIPAMMHBIX OIIIHAIA, Ta-

KuxX Kak «Popma uMIryibcasy, «V3amepenune jmxurrepay, «MTJ»,
«JTF», «'enepanust mkurrepas, « CoBMecrrnast pabora ¢ Ethereals.
BoccranoButh 3anpertiennabie (DyHKIUN TPUOOPa MOYKHO € TIOMO-
b0 YHUKAJBLHOTO I KaXKJI0ro mnpubopa udpoBOro KJiodva.
CwM. ommcanme KomMasabr ATS.

C6poc (reset) meHTpaabHOrO mporeccopa npubopa. BeimosiHe-
HU€ KOMAHJIbl IIPUBOJIUT TAKXKe K COPOCY CHCTEMHOI'O BPEMEHH.
PaBHO3HAYHO HaXKaTUIO KHOIKHU «COPOC» Ha 3ajHeil MaHen.

BBoji k11098 ak THBAIMY JIOTTOJTHUTEHHBIX ITPOrPAMMHBIX (DyHK-
Ui,

[Ipumep BBITTOTHEHUS:

ats1234567
options: 31/63
OK

Brumanue!!! I[Iamuxpamnsili owuboursili 6600
KAOUG nmpusodum K 64A0KUPOBaHUO GYHKUUU
axmusauuu 0oNOAHUMEABHBIE onuuli. B amom
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cayuae Heobxrodumo obpamumvces € @Pupme-
npoussodumenio npubopa.

ATM: BmiBoj pesysibraros usmepennit mo G.821/G.826/M.2100.
IIpuMep BBITOJIHEHUS:

Line interface

Mode : Term
Struct cycle : PCM30
CRC-4 1 Off

Line code : HDB3

Send sync : Intr

Long haul . Off
Deviation : 0

Test speed : Nx64/Nx64
Protect. res. . Off

Base parameters
ET:000:59:59 RT:000:00:00

CODE : 1.000e+01 CODER 1.357e-09
BIT : 41495 BER 2.000e-05
CRC : 0 CRCR 0.000e-01
FASE : 0 FASER : 0.000e-01
MFSE : 0 MFSER : 0.000e-01
REBE 0 REBER 0.000e-01
Base parameters 2
LOS : 45  %L0S : 1.250e+00
AIS : 0 %AIS : 0.000e-01
LOF : 0 %LOF : 0.000e-01
LOM : 1528 %LOM 1 4.246e+01
RDI : 0 %RDI : 0.000e-01
RMA : 2026 %RMA : 5.629e+01
LSS : 1528 %LSS : 4.246e+01
G.821
CODE : 1.000e+01 CODER : 1.357e-09
BIT : 41495 BER : 2.000e-05
Us : 1573 %US : 4.371e+01
AS : 2026 %AS : 5.629e+01
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ES : 2026 %ES : 5.629e+01
SES : 0 %SES : 0.000e-01
curBER : -
G.826/M2100

Near end
EB(block) : 0
BBE : 0 7BBE : 0.000e-01
ES : 0 Y%ES : 0.000e-01
SES : 0 %SES : 0.000e-01
AS : 3554  %AS : 9.875e+01
Us : 44  %US : 1.223e+00

Far end
EB(block) : 0
BBE : 0 YBBE 0.000e-01
ES : 0 JES : 0.000e-01
SES : 0 %SES : 0.000e-01
AS : 3554 %AS 9.875e+01
Us : 0 %US 0.000e-01

OK

ATM2: BBIBOJ CTATUCTUYECKNX NAHHBIX II0 3aPETUCTPUPOBAHHBIM CO-
OBITHSAM B IIECTHAIIATEPUIHOM (PopMAaTe.

ATM3: BBIBOJ, pe3y/IbTaTOB U3Mepenus JKuTTepa. OyHKINA aKTUBHA
TOJILKO B TOM CJIydae, €CJIM Ha Mpubope OTKPBHIT pas3iesl MEHIO
«/Ixxurrepy = «VI3mepenus: JZKUTTEPAs.

ATM4: BBIBOJ Pe3yAbTATOB U3MEPEHUN MAKCUMAJIBHO NOIIYCTUMOTO I2KUT-
Tepa MTJ.

ATM5: BBIBOJ PE3yJIbTATOB U3MEPEHUIl MepelaTOYHON XapaKTepUCTH-
ku jexutrepa JTF.

ATM9: BBIBOI HACTPOEK HMpHOOpa B BHJE MOCJIEI0BATEILHOCTH OANT B
[IeCTHAIIaTepuIHOM hopMmaTe.
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ATT: BrinoJsiHeHue BHyTPEHHUX TECTOB.
PezysnbraT BOIOTHEHNS:

ATT

Clock... OK
DataFlash... OK
Battery... OK
Charger... failed

Termometer... OK

Video... OK

FPGA... OK

Bus... OK

SRAM. ..

SRAM test ................ 0K

Display color test.

filled 00 bank with color 00
filled 01 bank with color 01
filled 02 bank with color 02
0K

0K

LIU... OK

ADC... failed

PCM codec... OK

0K

B.3.3 Oo6nosnenune Bepcuii IO npubopa

Brumanue! Hexoppexmmnuvie deticmeus 60 apems one-
payuti N0 06HOBAEHUIO NPO2PAMMHO20 0becnedueHUus Mo-
2ym npusecmu npuboOpP K COCMOAHUIO YACTNUYHOU HEPa-
bomocnocobrocmu, soccmarosaeHue MoHcHo bydem
NPOU3BECMU MOALKO 8 CEPEUCHOM UEHIMPE.

[Tocnenuaue Bepcuu I1O st npubopa BepkyT-E1 BbLI0:KEHBI HA CTPa-
uure http://www.metrotek.spb.ru/bercut/b3/.
IIporpammer gmst MCU HaxomsaTcst B KaTaJlorax:

— JyIst cepuitHbix HOMepoB mpubopos ¢ 8100 1o 11000 —
http://metrotek.spb.ru/files/b3/v2/mcu/

— JJIst cepUitHbIX HOMepOoB mpubopos mocse 11000 —
http://metrotek.spb.ru/files/b3/v2m/mcu/

Bepxym-FE1: Pyxosodcmeo no akcnayamauuy


http://www.metrotek.spb.ru/bercut/b3/
http://metrotek.spb.ru/files/b3/v2/mcu/
http://metrotek.spb.ru/files/b3/v2m/mcu/

B.3 YnpaBiienue B pexkuMe TepMurHaJIa 119

ITporpammer gyig FPGA HaxonsTcst B KaTajiorax:

— It cepuitHBIX HOMepoB mpubopos ¢ 8100 mo 11000 —
http://metrotek.spb.ru/files/b3/v2/fpga/

— JJIst CepuiiHBIX HOMEPOB mpubopos mocjae 11000 —
http://metrotek.spb.ru/files/b3/v2m/fpga/

Cnucor usmernerutil 6 TPOHONOLUMECKOM NOPATKE MOHCHO NO-
cmompemo, nepetios no adpecy
http: //metrotek. spb. ru/ files/b3/v2/mcu/ Changes .

Howmepa TexyIimux Bepcuii MUKpOIpOrpaMM Mpubopa MOKHO OTIpe/Ie-
sure, Haxkas kaonky ). O6mrosasTs Mukpokon FPGA u mporpammy
MCU MoxkHO B J11000i TI0CIE/IOBATEIBHOCTH WA BBITIOJIHSATD TOJBKO O/I-
HYy W3 9TUX OlEPAaIlnii, ecjiu OOHOBJIEHUE JIPYTOil YaCTH HE TPEOYETCs.
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B.3.3.1 O6HnoBienne mukpokosa FPGA

1. ¥YcranoBurs coennnaenue ¢ kommbiorepom o USB. (cm. pasmen B.3.1)
ITpoBeputs coemnuenne komanmoit AT.

2. Ilepecnars npomusky B Oydepuyio flash-mamsars:
Bgectn xomany ATL.
B mento nporpammbr HyperTerminal «Transfers = «Send File» B
okte «Filename» ykasarb nyrh Kk (aitny mukpokoga FPGA (pac-

mmpenue .rpd, pasmep 128kb) u B okue «Protocol» Beiopars «Xmodemsy.

Haxkars kHOTIKY «Send». D1u oneparuu HeOOXOUMO BBITIOJTHUTH B
Tedenne 10 cexyH/I rmocie BBoJia KOMaH bl ATL.
Ecnu daitn nepenan ycrerHo, B okHe nporpamMbl HyperTerminal
nosiBuTcst cTpoka «OK».

3. Ilepezamnucars kog, FPGA B 3arpy304HbIit MOJTYJIb:
Bgectn xomany ATE.
Bpewmst nepesanucu okosio 10-15 cekynj. Eciu nzobpakenue na
9KpaHe BOCCTAHOBUJIOCH — IIPOIECC IEPE3AIINCH IIPOIIETT YCIIENIHO.

B.3.3.2 O6uoBaenne nporpamvbr MCU

1. ¥YcranoBurs coepuuaenue ¢ kommbiorepom o USB. (cm. pasmen B.3.1)
ITpoBeputs coeanuenmne KoMmaumoit AT.
2. 3aMeHUTb IPOrpaMMy:

Bapuanr 1: Tonkum TynbiM cTepKHEM (CKPENKoii) HaxKaTb U
OTILYCTUTH KHOIIKY allllapaTHOro cOpoca (oTBepcTHE Jua-
MerpoM 1.5MM B BepxHeil dacTu 3ajHeil naHejm npubdbopa,
csieBa o1 3TuKeTKN ). OTHOBPEMEHHO Y/IEePKUBATH HAXKATOI
kuonky @.

BapuanT 2: Habpars komanmy ATR (< Enter> Ha KOMIIbIOTEpEe
noKa He HaxKuMaTh). HaxkaTs n yaep:xuparh kuonky @
cpasdy HaxkaTb < Enter> Ha KOMIIBIOTEpE.

Namnkatop PWR nomken murarh monmepeMeHHO TO 3eJIeHBIM CBe-
TOM, TO KPaCHBIM cBeTOM. llocjie BbIBOJA HA SKpPaH TEPMUHAJIA CUMBOJIA
«C», B mento nporpammbl HyperTerminal «Transfers = «Send Files B
okne «Filename» ykazarb myTh k aitiay nporpammsl MCU (pacimpe-
e .bin) u B okne «Protocols BeiGpars «Xmodems. Haxarp KHOIKY
«Sendy». DTu oneparuu HaJO BHIOJHUTL B TeueHue 10 ceKyHI.
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ITpoBepuTh pabOTy IPOrpPAMMBI BK/IIOUUB IIPHOOD U IIPOBEPUTH HOMED
sepcun (nazkarn xknonky @).

Eciin npormuBka BBIIOJIHEHA HEYAAYHO, U IPHOOD He BKJIIOYAETCs, I10-
BTOpHTE I1.2 TIO0 BapuaHTy 1.
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C. BO3MOXXHBIE HEUCIIPABHOCTU U UX

YCTPAHEHUNE

Boamozxkibie HEHCIIPaBHOCTHU 1 METOAbI UX yCTPpaHEeHU A IIPUBEICHbI HU-

xe B Tabsme C.1.

Tabauna C.1: Bo3sMoxKHbIE HEUCIIPABHOCTH

CHCTEMHOE BpeMA

knonka «RESET»

XapaKTepHbIe Bosmorknast Metoa ycTpaHeHust
NIPU3HAKH OpUYUHA
HENCHPaBHOCTU
HekoppekTnoe Bruta mazkara YCTaHOBUTH CHCTEMHOE

BpEMsI 9epe3 MEeHIO
«Koudwuryparuss» =
«OCHOBHBIE HACTPOMKM»

IIpubop me BKIIOUaETCSH

Pazpsikena akkymy-
JATOpHAsA baTapest

BxorounTs BHENITHUIH
UCTOYHUK MMUATAHUS, TOHKAM
TYIBIM CTEPXKHEM HaXKaTh
KHOIIKY aIapaTHoro cbpoca
Ha 3a/Hell HaHeJ I Tproopa;
3apsAIUTh OaTapero

He mpoucxoaut 3apsin
GaTapeil OT BHEIIIHErO
6JI0Ka, TTUTAHUST

Heucnipaen 610k
nuTaHusi, OOpBIB B
IITeKepe, OBPEXK jIe-
Ha baTtapest

IIpoBepuTh M 3aMEHUTH
OJIOK IIUTAHUsI, 3aMEHUTH
baTapero

Bpewms paborsr Tecrepa
OT TIOJIHOCTBIO
3apsKEHHOM baTapen
MeHee 4 9acoB

Barapes
BbIpaboTaJIa CBOI

pecypc

3aMeHuTh baTapero

Curaan LOS npu
MOJIKJIIOYEHHBIX K
TPaKTy MPOBOJAX

JmuHHAS JTUHUAS

BxuounTs pexxum
«Imnanas auHAT>
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Ta6muma C.1: Bo3dMoXKHbIE HEUCIIPABHOCTH (IIPOJIOJIZKEHUE)

XapaKTepHbIe Bosmorknast Meton ycrpaneHus
OPU3HAKU OpUYINHA
HENCHPaBHOCTU
LSS npu macrpoennoit | Bpemenuble wuHTED- | YCTAHOBUTH OJIMHAKOBBIE
TECTOBOI BaJbl HA  IIpUEMeE | HHTEPBAJIbI
[TOCJIE/TOBATEIHHOCTH 1 Imepemade  He
COBIIQIAIOT
Omubky pu TpoBepKe | YCTAHOBJIEHA VCcTaHOBUTD pEXKUM BHY TPEH-
npubopa «cam Ha cebs» | CHHXPDOHU3AIUs OT | Hell CHHXPOHU3AINN
[IPUHUMAEMOTO
IIOTOKa
[Tpu mopkOYeHNN K B cucreme me ycra- | Ckagars u yCTAHOBUTH Jpaii-

uarepdeiicy USB ne HOBJIEH JpaiiBep s | Bep (cM. paszen B.1.1)
onpegesisiercss Hajuuue | Virtual COM Port
nosoro COM-nopra

Nupukarop "PWR"we |C6oit gerekTupoBa-

CBETUTCS IIPH HUsl BHEIIHETrO HC-
— IIPOBEPUTD

IO/IKJIIOUCHUAN TOYHUKS IIUTAHUS N

HaAEKHOCTD
BHEIITHETo 6JI0Ka,

MTOAKJIIOYEHNsT OJIOKA,
[IUTAHAL

IIUTAHUS.

— HayKaTb KHOIKY
anmnapaTHoro copoca
Jepe3 OTBEPCTHE B
HU2KHENA 9acTu
KOpIIyca, Ipu
[OJIKJIIOUEHHOM OJIOKE
[MUTAHUS.

— IIPOBEPUTH
HCIIPABHOCTH OJIOKA
IINTAHUA.
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Ta6suna C.1: Bo3aMoKHBIE HEMCIPABHOCTH (IIPOJIOJIZKEHNE)

XapaKTepHbIe
NIPU3HAKU
HEeNCHPaBHOCTU

BosmoxkHast
OpUYINHA

Meton ycrpanenus

He zapsixkaercst
AKKYMYJISTOD
(unMKaTOD
"PWR"nocrosinaO
TOPUT 3€JICHLIM IIPHU

Ileperpes mpubopa

— OXJIaIUTh TPUOOP

— HaXKaThb KHOIKY
amnmapaTHoro copoca

[TOJIKJTFOYEHU T Jepe3 OTBEPCTHE B

BHEIITHEro 6JI0Ka HUDKHEH JacTu

[UTAHUA ) KOpITyCa IIPH
IIOJIKJIFOYEHHOM OJIOKe
[UTAHUS

W gukarop Co6oit mporpaMMbl HaKaTb KHOIKY

"PWR"cBerurca

KpaCHbIM HJIN MHUTI'a€T
KpaCHbIM

ammapaTHOro copoca depes
OTBEPCTHE B HMXKHEI 4acTu
KOPILyCa IIPU MOJKITFOYEHHOM
OJIOKE IUTAHMS

WNuukarop
"PWR"cBerurcst
KPAaCHBIM WJIA MUTAET
KPACHBIM

IloBpexenune 1po-
IPaMMHOTO KOJIa
MCU

06HOBUTH MuKpoko MCU
1pubopa B COOTBETCTBUU C
urcrpykuumeii (cm. B.3.3)
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D. PEKOMEHIALIMU I10 3APAIY
AKKYMVYJIATOPA

Hecobarodenue 0aHHBLT pPEKOMEHIGUUT MOHCEM NPU-
gecmu K npexiHciespemeHHomy 8birody U3 Cmpos aKKyY-
MYAAMOPA UAU T H. «3ABUCAGHUIO> TPOZPAMMBL NPU-
6opa

D.1 WNcroyHuK nuraHusd

UcnonwayiiTte TOBKO OJIOK MUTAHUS [TOCTABJIAEMBIN C IIPUOOPOM.

D.2 HeobxoamMocTh 3apsijia aKKyMYyJIsITOpa

SapsKaiiTe aKKyMyJIsATOD:

— IIpHU ero paspsife;

— KayKJIpIil pa3 Mo OKOHYAHUU PabOThI ¢ MPUOOPOM;

— TIOCJIe TIOJIyYeHUs HOBOrO Ipubopa;

— ecsi TpubOPOM He TOJIB30BAJNCH 3 MeCsIa (OJIH MECHIT, €CJIA IPU-
6op xXpaHuscs 1pu Temieparype npessbimaromeit 25C).

Bpewmsi, Tpebyemoe [t 3apsia aKKyMyJissTopa — He OoJiee 6 9acoB.

Pexomennyemast TeMieparypa B IOMEIIEHUN B IIPOLECCE 3apsja OT
10°C mo 22°C. Ilpu GoJibleit TeMIIepaType MOXKET ITOTpeboBaThCs 060JIhb-
ee BpeMsl I 3apsiia aKKyMyJIATOPA.

D.3 [Ilpomeaypa 3apsja akKyMyJasaTOpa

1. IMomxkmounTe BHEITHU OJIOKA THTAHUS.
2. Yb6eaurech, 4To 3aps Hadaics — uagukarop "PWR" noiken Mu-
raTh 3€JI€HbIM.

Bepxym-E1: Pyxosodcmeo no akcnayamauuy
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3. Eciim vHAUKATOD TOPUT 3€JIEHBIM IIOCTOSTHHO — 3apPs OKOHYEH WJIN
TeMIeparypa akKymysasTopa mpesbimaer 50 — 55°C, u 3apsi npu-
OCTaHOBJIEH JI0 OXJIAXKJICHUsT aKKyMYJIsTOPA.

4. Jljist KOHTPOJISI CTENeHN 3apsiia aKKyMyJIaTOpa BKJIIOYUTE ITpudop,
OTKJIIOUNTE OJIOK IMUTAHUS U depe3 2 MUHYTHI IPOBEpPLTE HaIpsi-
KeHne akKKyMyJidTopa (SHaquI/Ie B BEPXHEM JIEBOM YTJIY staHa).
Ecnu nanpsizkeHue mpeBbIaeT 5V — aKKyMyJASTOp 3apsi>KeH, €CJII
Halpsi>keHue MeHbIie 5V — 3apsi/i ObLT PUOCTAHOBJIEH 10 OXJIa-
JKJIeHUsSI aKKyMyJ/IsiTopa. B mociemmem ciydae, 3apsizkaiiTe mpubop
B BBIKJIFOUEHHOM COCTOSIHUHM MJIM IIOMECTHUTE €ro B 0oJjiee XOJIOIHOe
MECTO.

Bepxym-FE1: Pyxosodcmeo no akcnayamauuy
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