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BBEJIEHUE

PykoBosicTBo 110 9Kcmtyararuu tecrepa 2 Mour/c¢ noroka Bepkyr-
E1 npennasnadeHo st U3ydeHHs] TeCTepa, €ro XapaKTePUCTUK U IPABUJI
SKCILIyaTallN C LEeJIbI0 IPABUJIBHOTO OOPAIEHNUsI C TECTEPOM IIPU KCILITY-

aTaInm.

B pykoBozicTBe MPUHATHI C/IeIYIONINE COKPAIEHUA 1 0O03HAMEHUSI:

AlS:

CAS:

CRC:

FAS:

HDBS3:

ITU-T:

JTF:

LOF:
LOM:

LOS:
LSS:

MFAS:

Alarm Indication Signal — Curman umguKanum aBapuitHOro
COCTOAHUA

Channel Associated Signalling — Curnanmsarus 1o BbIIe-
JIEHHOMY

KaHaJy

Cyclical Redundancy Check — KonTposs nukimaeckum ns-
OBITOYHBIM KOJIOM

Frame Alignment Signal — [lukioBoi cuHXpoCUTHAT

High Density BiPolar — BunonsapHaoe kojiupoBanne BbICOKOI
IUIOTHOCTH, UCIOJIB3YIONIee He Oojiee TPEX IOCJIeI0BATE b
HBIX HyJel

International Telecommunications Union — Mexynapo/-
HBIA COI03

JIEKTPOCBS3M

Jitter Transfer Function — Ilepemarounasi xapakrepucTuka
JIZKUTTEPA

Loss of Frame — Apapusi IUKJI0BOIl CHHXPOHI3AIIT

Loss of Multiframe — ABapust cBepXIUKJIOBO! CHHXPOHU3A-
nun

Loss of Signal — Ilpomajiarme curnara

Loss of Sequence Synchronization — Ilorepsi cunxponuzarym
C IPUHUMACMON TECTOBOI IOCJICOBATE/IBHOCTHIO
Multiframe Alignment Signal — CBepXIUKIOBOH CHHXPOCHUT-
HaJT

Bepxym-FE1: Pyxosodcmeo no axcnayamauuy
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MTJ: Maximum Tolerable Jitter — MakcumabHO JOMTYCTUMBIH JT2KUT-
Tep

NFAS: No Frame Alignment Signal — Curnas oTcyTCTBUS THKIOBO-
0 CUHXPOCHUT'HAJIA,

PCM: Pulse Code Modulation — UMy ibCHO-KOIOBAS MOLYJISIITIST

RDI: Asapus jganbHeil craHiuu

RMA: Apapus cBepXuMKJIa JajJbHEl CTAHIINN

Rx: Receiver or Received — Ilpuemuuk uimm rpuem

SES:  Severely Errored Second — Cekyma, mopakennast onmdKa-
MU

Tx: Transmitter or Transmission — IlepegaTank unn nepegada

USB: Universal Serial Bus — YuusepcaJibaasi mocJie/joBarejibHast
IIM1Ha

BU: Bpewmennoit unrepsast

NKM: WMy abCHO-KOTOBasT MO ISTIHS

HT/: HopmaTuBHO-TeXHUIECKasT JTOKYMEHTAIIS
IICII: IlceBmociytaittast TOCIEIOBATETLHOCTD
CHUT: CpencrBa m3MepuTebHON TEXHUKN
CYB: CurnaJbl yrpaBjieHUs] U B3aUMOJIECHCTBHST
TY: Tonanpnas gacrora

OLK: OcnoBnoit nudpoBoit kKaHaJ

I Ilepenarank

TIM: [Ipuemnnk

Bepxym-FE1: Pyxosodcmeo no akcnayamauuu
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1. O NIPUBOPE

1.1 Ha3suauenue

Tecrep 2 Mowut /c noroka Bepkyr-E1 npeaasnaden jjist SKCILIyaTaln-
OHHOT'O KOHTPOJISI U JIMAPHOCTUKN OCHOBHBIX ImdpoBbix Kananos (OIK)
(pekomenanus 0.151 ITU-T) u crpykTypsl HepBUIHOrO 1udpPOBOro M0~
toka cucreMm ¢ IKM (pexomennarmust G.704 ITU-T).

Tecrep nozk0YaeTcst K nHTEpdEiicy NepBUYHOIO CETEBOIO CTHIKA (pe-
komeraiys G.703 ITU-T) u moxer paborarh B pekuMax (hbopMUpOBa-
HUsI ¥ KOHTPOJIsI PA3JIMIHBIX TeCTOBBIX curHajioB B kojgax AMI u HDB-3,
a Tak»Ke B peyKMMe MOHUTOpHHTra curHajoB obopymoBanus UKM (peko-

menganust 0.162 ITU-T).

1.2 CoctaB Tecrepa

CocraB Tecrepa HpuBeeH HyxKe B Tadsmie 1.1.

Tabmaumna 1.1. Cocras Tecrepa

HaumenoBanue Koa-Bo IIpumeuanue

Tecrep Bepxyr-E1 1

Bitok nuranus 1

Kab6enn nsmepurennubii Nel, Ne2* 2

Kab6ens USB* 1

TFapuurypa tenedonnas TAO6* 1 IlocraBnsieTca mo
JOIIOJTHUTEJIbHOMY
3aKaszy

PyxoBozcTBo 110 3KCILTYaTaIInN 1

* JI0IyCKaeTCs: MpUMEHEeHNe MOKYIIHBIX U3JIeJNil JIPYTUX TUIIOB,

Bepxym-FE1: Pyxosodcmeo no sxcnayamauuy




12 O IIPUBOPE

Tabmuma 1.1. Cocras TecTepa

HaumenoBanue ‘ Kou-Bo ‘ IIpumeuyanue

HE YXYAITAaIOMNX TEXHUYICCKUEC XapaKTEPUCTUKN HU3IC/INA B IIEJIOM.

1.3 VcjoBus 3KCcriyaTaumn

1.3.1 PabGouue ycJjioBusi 3KCILJIyaTaIlUU

— TeMIepaTrypa OKpyKaroIeil cpebl oT wioc b o miroc 40°C;

— OTHOCHTeIbHAsA BaazKHOCTL Bosmyxa 90%, npu remmeparype 25°C;

— armocdepnoe jasienne ot 70 no 106,7 kIla (or 537 mo 800
MM.PT.CT.);

— nanpsizkerne cetu 110-240 B, gacroroit 50-60 ' (npu nuraxuun
Tecrepa OT OJI0KA TUTAHUS ).

1.3.2 HopwmaJjibHbIe YCJOBUS SKCIJIyaTal[au

— TeMmeparypa okpyzxaromieir cpeasr (20 + 5)°C;

— OTHOCHTEIbHAsA BIAXKHOCTH Bozayxa oT 40 mo 80%, npu
remueparype 25°C;

— armocdeproe nasiaenne ot 84 mo 104,7I1a (or 630 1o 800 Mm. pT.
CT.);

— wnanpsikerne cern 110-240 B, gacroroit 50-60 ' (mpu nuranmm
Tecrepa OT 6JI0Ka MUTAHMUS).

Bepxym-FE1: Pyxosodcmeo no akcnayamauuu
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2. TEXHUYECKUE JAHHBIE

2.1 XapakTepuCTHKHN HepeJaTdynKa

2.1.1 B pexxmMe KOHTPOJIsI TPAKTOB MepeIavn

[lepenaTyuk B peskuMe KOHTPOJIS TPAKTOB Iepenadn ODeclIednBaeT
dopMHUPOBaHKE CJIEAYIONMX TECTOBLIX cUrHaoB B Kogax AMI u HDB-3:

1. mcesnocayqaitnas nocienosarensaocts (IICIT) ¢ mepmomom 26 — 1,
291,21 1,21 11 221 rakToBeIX HITepBaOB (pek. 0.151 ITU-
T) ¢ nomuHanbHOl ckopocThio mepenadn (2048000 £ 6) 6ur/c;

2. IICII co BcraBkoii ommrboK OUTOBBIX OJUHOYHBLIX WM PErYJIAPHBIX C
ko durmenTom omu6ok or 1 x 1073 10 1 x 1077;

2.1.2 B pexxume KoHTpoOJIs 06opyaoBanus ¢ KM

ITepemarauk B pexkume KOHTPOJIsT obopynoanust ¢ IKM obecrieaunBaer
dopMupoBaHie CTaHAAPTHOIO rpylnoBoro curnajia B komax AMI u HDB-
3 (pek. G.703 ITU-T) ¢ duxrcarmeii cieryomux COCTOSTHUIA:

LOS: mnpomaganme curaaiia;

AIS: curHajJ UHIUKAIAA aBAPUITHOTO COCTOSIHUS;

LOF: aBapusa nukia;

LOM: aBapusi cBepxIIUKJIa,;

RDI: aBapus nambreii crammun (pex. G.706 ITU-T);

RMA: aBapus ceepxiukia ganabheii crannuu (pex. G.732 ITU-T);

LSS: mnoreps cuaxponnsaiun ¢ IpUHIMAEMO TECTOBOM MTOCIEI0BA~
TEJILHOCTHIO;

Sis Saa — Sag: S-6uthl B ciioBe NFAS;

C¥YB 1, CVYB 2, CYB 3, CYB 4: B Boeibpannom BI.

Bepxym-FE1: Pyxosodcmeo no axcnayamauuy
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2.1.3 ®opma uMnOyabca

@opma IMITyIbca CUTHAIA TPAMOYTOTbHAS CO CIETYIONINME ITapaMeT-
pamu:

1. HOMUHAJILHOE HAIIPSKEHNE UMITYJIbCA CUTHAJA JIFOOOU TOJISIPHOCTH
Ha M3MEPHUTEeJbHOM Harpy3o4dHoM cornporusiernn (120 £1,2)Om —
(3+0,3)B;

2. NUKOBOE HAIPSIYKEHUE B OTCYTCTBUHM HMITYJILCA CUTHAJA Ha HATDPY-
sounoM conporusiernn (120 £ 1,2)Owm ne 6osee 0,3B;

3. HOMHUHAJbHAS JINTEIBHOCTH UMITyIbca — (244 £ 25)mc;

4. MakcuMaJIbHOe OTHOIICHUE JIJINTEIbHOCTEH aMILIUTY/ I UMITYJIbCOB pa3-
HOI TTOJITPHOCTU Ha YPOBHE MOJOBIUHBI HOMUHATBHON aMIITUTYIbI —
or 0,95 510 1,05;

5. mpu mosoce dacTtoT oT 0,01 mo 110 MHz, nMmmynbesl curaana yKiaa-
JBIBAIOTCS B IA0JI0H, IpUBeIeHHbI B pek. G.703.

2.1.4 JI>xkurTtep

MakcumaibHast aMILIATY/ 18 BLIXOIHOTO mkuTTepa e npesbimaet 0,02 Ulpp

(1 UIpp=488 uc) B nostoce 10 I'p — 100 xI'm.

2.2 XapakTepuCTUKW IIPUEMHUKA

2.2.1 BxoagHoe coIIpoTHUBJIEHUE

Bxozpt npuemanka (Rx 1 Sync) cuMMeTpuIHbI OTHOCHTEIBHO «3EMIIH»
u obecrieunBaloT cieayorye napamerpsl (pekomerngarnust G.703 I'TU-T):

1. HOMUHAJIbHOE BXOJ/IHOE€ COIIPOTUBJICHHE B PE2KHMME TEepMHHAJI —
120 £ 6 Om ma gacrore 1024 xI'1m;

2. BXOJ[HOE CONPOTUBJIEHWE B peykKuMe MOHUTOP He MeHee 4 KOM Ha
gacrore 1024 xI'm.

2.2.2 IlpunumaeMble CUTHAJIBI

IIpuemnuk obecreanBaeT 6e30MMOOTHBLIN TPUEM CUTHAJIOB, COOTBET-
CTBYIOIMUX TPEOOBAHUSIM:

Bepxym-FE1: Pyxoeodcmeo no akcnaAyamauuu
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1. 3aTyxaHue BXOJHBIX CUTHAJIOB Ha dacToTe 1024kI'm B mpenenax or
0 10 181B (10 12 1B no Bxomy Sync) B pezkuMe «KOPOTKasl JIMHUST»,
ot 0 10 3616 B pexkuMe «IIUHHAS JTUHAS»
2. orkJOHEHHE TakToBOi YacTore 10 +4001' 1 or HoMuHANBHON (2048K['IT);
3. ammmTyga JruTTepa (n3mepenus mo G.823) mo 10UI ¢ gacroroii
He Gostee 400I'y u 70 0,4UT ¢ wacroroii ve menee 40kI'1; (Ha gacro-
tax oT 400"t 1o 4011 omycTrMas aMIUIUTY/Aa JXKATTEPa JTUHEHHO
ymenbInaercst ot 10UT o 0,4UT).

2.2.3 ®ysKHUU
[Tpuemuuk obecrreanBaer:

1. perumcrparuio TEeKyIero 3HaYeHusl KOJIUIeCTBA OMTUOOK 110 KOy MJIN
1o Guram B auanasone or 0 1o 4,29 x 107;

2. UHAWKAIUIO TEKYIIEro 3HAYCHUS KOJIHMYCCTBA OIMINOOK 10 KOy WU
110 OMTaM B BHJE IEJI0T0 9UCTIA, U B IKCIOHEHITUAJILHON dopMme;

3. MHINKAIMIO 3HaUeHUsT KoddduimenTa ommook n X 10~ B gunamna-
zome or 1 x 107! 10 0,01 x 107Y.

2.2.4 CsBeroauoaHasi MHINKAIUS

Curnan3anys CBeTOINOMaMI ITPUEMHNKA 0TOOPaXKaeT CJIeLyIOIIIe Co-
CTOSTHUS:

LOS: orcyrcreue curnasia;

AIS: curnas o6 aBapun (mpuem Bcex 1);

LOF: orcyrcrByer NUKJIOBast CHHXPOHUBAIINS;

LOM: orcyTcTByeT CBEepPXIUKIOBAsA CUHXPOHU3AIIS;

RDI: sedekr na nanbHeM KoHile, nepepaercs ouramu A B NFAS;

SER: unjukaTop mpesbienus nopora omu6ok 1073, Tloporom cun-
TaeTCsl MPEBBINTEHNE YPOBHST OUTOBBIX OIMUOOK, €CJIH ITPOU3BO-
nnrea 6urosoe Tectuposanue, miau comee 30% 6moxkos CRC ¢
ormmbramu, ecau ectb cuaxponnsarus 1o CRC;

RMA

WH/IUKAIIAsT HEUCIIPABHOCTH B CBEPXITMKJIE HA JIAJIbHEM KOHIIE,
(6ur Y B MFAS paBen ejunnie B JByX II0CJI€I0BATEIbHBIX
CBEPXIUMKJIAX);

LSS: mnorepst cuHXpoHU3AINE TECTOBOM OCJ/IEI0BATEILHOCTH.

Bepxym-FE1: Pyxosodcmeo no sxcnayamauuy
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TEXHUYECKUE JAHHBIE

2.3

2.4

2.5

2.6

NuTepdeiicbl BHEITHUX YCTPOICTB

B Tecrepe npeycMoTpena BO3MOXKHOCTD MTPOCIY IITHBAHUST
BeIOpannoro BU u mpoBeiennst meperoBOpPoOB ¢ IIOMOIIHIO
TesepOHHOM TAPHUTYPHI.

Tectrep umeer USB unrepdeiic s MOAKIIOYEHNS K KOMIIBIOTEDPY.

SJ'IGKTpOl'II/ITaHI/Ie n IMpoaoJI2KUTEJIbHOCTb pa6OTI:>I

DJEKTpOoIUTaHIE TECTePa OCYIIECTBISIETCH OT BHEITHEro OJI0Ka
[UTaHUST CETH IIEPEMEHHOro ToKa HanpskerueM (100 — 240)B,
gacroroii (50 — 60)I', or BHyTpenHeit 6aTapen aKKyMyJIsITOPHBIX
ssiemenToB (4 AA NiMh) ¢ HomunasbHbIM HanpsizkerneM 4,8B win
ot uarepdeiica USB.

[Torpebiisiemast MOIITHOCTH OT CETU MEPEMEHHOr0 TOKa He OoJiee
8BA.

[IpomomKuTeIbHOCTD HENIPEPBIBHOM pabOThI TecTepa MPU MTUTAHUN
OT BHEIITHEro OJI0Ka IMUTAaHUsI He orpaHutveHa. [Ipu pabore or
BHYTPEHHUX aKKYyMYJIATOPHBIX 3JIEMEHTOB BpeMs pabOThI 3aBUCUT
oT pexkuma paboThl, HO He MeHee 6 TacoB, IPU CPEIHENl TPKOCTH
JIACILIES.

Cpok ci1y>KO0bI

Cpenauit cpok ciiyk0bl He Menee 10 JieT.
Cpennsisi HapaboTka Ha oTKa3 He MeHee 8000 yacos.

ArnmmapaTHble XapaKTepPUCTUKU

labapurHble pazmepbl U3MEPUTEIBLHOIO OJI0Ka HE DoJiee

85 x 155 x 40mm.

labapuTHBIe pasMmepsl OJ0Ka UTaHUS He Oosiee 29 X 74 X 80MM.
Macca uzmepurenbaoro 6Jioka we 6osee 0,4Kr.

Macca 6s10ka muranust He 6osee 0,07Kr.

Bepxym-FE1: Pyxosodcmeo no akcnayamauuu



17

3. YCTPOUCTBO TECTEPA

3.1 VYcrpoiictBo Tectepa Bepkyr-E1

3.1.1 Ilepenmusia maHeIb
Bu epeneit maneu tecrepa Bepkyr-El nokazan Ha pucyrke Bl

BERcut-E1
®

[_

A

|
5

P
w
R

H——  0.3dB 16:48:37

USB/9Y
Bepryt-E1

fIMHEeAHEIN MHTepjenc
TecToBas NocnefoBaTEALHOCTE

PyHrumm TH
Wamepermn
MNpocMoTp AaHHBIX
BcTraBka oumGok
fopMa UMNYnLca
xuTTEp
KoHpurypauma

Puc. 3.1. Bun nepenneit manenn tectepa

Bepxym-FE1: Pyxosodcmeo no axcnayamauuy



18

YCTPOUCTBO TECTEPA

3.1.2

CBeToMoIHbIE UHINKATOPDI

TpexiBeTHbIE CBETOINOIHBIC UHINKATOPHI B BEPXHEH YaCTU EPE/I-
Heil nane/in 00ecIevnBalOT BU3YabHbI KOHTPOJIb BHEIHErO MMHUTa-
HUs, YCJIOBUN U3MEpEHUs U IpueMa JaHHbiX. VHaukaTopsl obecie-
YUBAIOT JIOCTATOYHBIN 00BHEM nHMOPMAIUH [IJIsi aHAJN3a U [PUHS-
THS PEIICHUN.

. Hucrureit

[IBeTHol rpaduttecknii X KuIKOKPUCTAINICCKUAN TUCILICH ¢ TI0/ICBEeT-
Koif; pazperenne 320 x 240 Touex.

Knasuarypa

[Tnenounasa xknaBuaTypa Ha 14 KjaaBur.

Kurasuma Brimovennst/Boikimodenus (On/Off) muranus recrepa.
Jltst BKITFOUEHWST / BBIKTFOUEHMsI TINTAHUST TeCTePa HEOOXOIMMO y/Iep-
JKUBaTh KJIaBuIy 1-2c.

Ctpoka craTyca, KOTOpas COICPKUT JTAHHBIC O CJICIYIONINX Mapa-
MeTpax (cjieBa HalmpaBo):

— mHanpsizkenne 6arapen (B BosibTax) min Hagnuch «USB/9V»
[P MUTAHUM OT BHEITHEro OJioKa nmuTanus uin narepdeiica
USB;

— cumBosl «M»y, «P» unn «—» ciyut i orobparkenust
pexuma npoBesienns u3mepenuit: «My — uzmepenust, «P» —
raysa, «—» — OCTAHOBKA,;

— CHMBOJI «S» UJIU «—» CJIY?KUT JIJIsT OTOOParyKEHUsT PEKUMA
[epeiadn TeCTOBOW MOCJIEIOBATEILHOCTH: «S» — IIepejiaJa,
«—» — OCTAHOBKA;

— cuMBONT «A» min «E» man «—» CayKuT 1718 0TOOpaKeHMsT
pexkuMa reHepaluu omubok: «E» — BcraBka ommbok, «Ay» —
reHeparus aBapuii, «—» — HOpMaJibHas paboTa;

— CUMBOJI «V» WU «—» CJIY2KAT JJIsT OTOOPAXKeHUsT PEKUMa
repejiadu pevn B 3a/IaHHbII BPpeMeHHON uHTepBaI: «Vy» —
BCTaBKa pevn oT MUKPOdOHA, «—» — HOPMaJibHasi PaboTa;

— ypOBeHb CHTHaJIa Ha BXoje npueMHnka Rx (B 1B);

— TeKyIlee BpeMs CyTOK.

3HavyeHne CBETOANOAHBIX MHINKATOPOB

PWR: Buemnee nuranue:

Bepxym-FE1: Pyxoeodcmeo no akcnayamauuu
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LOS

AIS:

LOF:

— He ropur — Hner;

— 3eJieHblit — BKJIIOYEHO BHEINTHEE TTUTAHUE |

— 3eJsenblit — 3aps baTapeii;

— Kpacnerit/3emenprit (Muranme) — pezkuM 0OHOBJICHHUST
[IPOTrPaMMbI

— Kpacubiit — HeucnpaBHOCTb TecTepa

OrcyrcrBre curHaJa;

— 3eJieHbIl — CUTHAJ IPUCYTCTBYET IMOCTOSIHHO ¢ MOMEHTa
cobpoca;

— Kpacubiit — orcyTcTBUE CUTHAJIA B JAHHBIT MOMEHT;

— 2Keurpiit — ¢ MomeHTa cOpOCa UMEJIO MECTO IIPOIAIaHue
cUrHaJIa.

Curnast 06 aBapun (npuem Bcex 1):

— 3esenblit — ¢ MOMeHTa copoca He ObL1o curaaa AlS;

— Kpacublit — B jansbii MoMeHT tpucyrcryer AlS;

— 2Kentwiit — orcyrcrue AIS B JaHHbI MOMEHT, HO C
MoMenTa cbpoca UMeso MecTo coctosiame AlS.

OTCyTCTByeT IUKJIOBasd CUHXPOHU3AITUA:

— 3eJieHbIl — CHHXPOHU3AIUsI OOHAPY2KEeHA U He HapylIajlach

¢ MoMeHTa cOpoca;

— Kpacubiit — oTcyTCTBUE CUHXPOHU3AIUN B JAHHBIIT MOMEHT;

— ZKenrerit — ¢ MoMeHTa cOpoca UMEJI0 MECTO IIPOIaIaHIe
CUHXPOHU3AINN.

LOM: OrcyrcTByer CBEPXIMKIIOBAS CHHXPOHU3AIINS:

RDI:

— 3eJieHbIl — CHHXPOHU3AIMSI OOHAPYKEHA U He HapylIajlach

¢ MoMeHTa cOpoca;

— KpacHbiit — oTcyTCTBHE CUHXPOHU3AIUN B JAHHBIIT MOMEHT;

— ZKenrerit — ¢ MoMeHTa cOpoca UMEJI0 MECTO IIPOIaIaHue
CUHXPOHU3AINN.

nedeKT Ha JajibHEM KOHIE, nepepaercs outamu A B NFAS:

— SeJleHblil — HeT;
— Kpacusiit — perucrpupyercs asapus (A=1 B NFAS);

Bepxym-FE1: Pyxosodcmeo no sxcnayamauuy



20 YCTPOUCTBO TECTEPA

— 2Kenrerit — orcyrerBue medekTa B JAHHBIH MOMEHT, HO C
MOMeHTa, cbpoca umesao mecto cocrosiine A=1 B NFAS.

SER: Vuaukarop mpesbiiienns mopora ommnbok. [Toporom cunraercs
npeBblmenne yposnsa 6uTosbx omubok (BER Gombmre 1073), ec-
JIX IIPOM3BOJIATCSL OMTOBOE TecTupobanue, uau bosee 30% 610K0B
CRC c¢ ommbkamu, ecn ecth cunxponnsanus 1o CRC:

— 3esieHblit — HeT;

— Kpacubrit — B 1aHHbIT MOMEHT MMEET MECTO MPEeBLIIEeHNE
Iopora OImdoK;

— 2KenTeiit — oTcyTCTBUE TIPEBBINICHUS B JAHHBII MOMEHT, HO
¢ MOoMeHTa cOpoca Oblita 3aduKCHpoBaHa XOTs Obl OIHa
CEeKYHJa C IPEBBINIEHNEM IOPOTra OIIOO0K.

RMA: nagukanust HEMCIPABHOCTH B CBEPXIMKJE Ha JaJIbHEM KOH-
ne, (6ur Y B MFAS paBen exununie B JByX [0OCJIEI0BATEbHBIX
CBEPXIMKJIAX):

— 3eJieHbIiT — HET;

— KpacHbiit — B JaHHBIII MOMEHT UMEET MECTO
HEUCIPABHOCTD;

— 2KenTerit — oTcyTCcTBUE HEUCIIPABHOCTH B JAHHBI MOMEHT,
HO C MOMEHTa cOpoca oHa ObLia 3auKCHpoBaHA.

LSS: morepst ciEXpOHM3aINN TECTOBOH OC/IEI0BATEILHOCTH:

— 3eJieHbIT — CHHXPOHU3AINS OOHAPYKEHA U HE HAPYIIAIACD
¢ MOMeHTa cbpoca;

— Kpacublit — orcyrcTBHe CHHXPOHU3AIUH B JIAHHBIT MOMEHT;

— ZKenTerit — ¢ MmoMmenTa cOpoca UMEI0 MECTO IIPOIAIAHIe
CUHXPOHUBAIINN.

Numpukaroper AIS, LOF, LOM, RDI, RMA, SER, LSS ne ropsit, eciin
COOTBETCTBYIOIIEE COOBITHE HE MOXKET MU He JOJXKHO OBbITh IIPOaHAT3U-
POBAHO.

3.1.3 Ormnucanue KJjaBuaTypbl

— — Bgog (Enter)

Knasurmia obecrnietnBaer ciemyrorue pyHKIIAN:

Bepxym-FE1: Pyxosodcmeo no akcnayamauuu
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1. B pexkume MeHIo B ciIydae, KOrJia BbICBEUMBAECTCH KJIIOUYEBOE
CJIOBO MEHIO, HayKaTHe KJIABUIIN 0OeCIeYnBaeT BXOJ B
COOTBETCTBYIOIIEE MEHIO U IIOKa3 COOTBETCTBYIOMICIO 9KPAHa;

2. B pexXHUMe 3a/IaHusl JAHHBIX HayKaThe KJIABUIIN IPUBOINAT K
U3MEHEHUIO ITapaMeTpa JH00 IepeBOIUT B MEHIO BBIOODA
napaMerpoB. B ciydae, ecu KiaBuIIa BBIIIOJIHACT
byHKIIIO BBOA JIAHHBIX, JIJIsl BO3BPATa B IPEIbLIYIINEe MEHIO
HCIIONIb3yNATE KIaBUIILY @

— (=) — Buoxon (Escape)
Krasuma Bo3Bpamaer B IpebIyIIee MEHIO, a TAKKe B PEXKUME
3aJIaHUs JAHHBIX CJIYKUT JJIi OTMEHBI BBOJA JIAHHBIX.

— (@ — ImaBnoe menio (Main menu)
Knasurra ciiyKuT Jijist iepexojia B IJIABHOE MEHIO.

- @ @ ® @ Oyuxmonamsubie knasumm (F1, F2, F3, F4)

— @  UcnonbsoBarh jIs MOTyYeHHsT HOMEPA BEPCHIT
IIPOrPAMMHOTO 00eCIIeTeHNST

— @ — somonnseT GYHKIME B 3aBHCHMOCTH OT TOTO, B KAKOM
[IOJIMEHIO BbI HAXOJIUTECh.

— 0, 0, 0. © Kiasumm ynpapieHms KypPCOPOM:

— @  ucnonb3yercs Jyisl IepeMEIeHIs Kypcopa BBEPX;
— € — ucnonb3yercs IS IEPEMEIICHIS KYPCOpa, BHU3;

— @ — wucnonb3yercs IS MEpEMEIEeHs KyPCOpa. BIIEBO;
— © — ucnonb3yercs JyIs IepeMeIeHns KyPCopa BIPABO.

— — Konrekcrnoe MeHio
Kunaguma Konrekcraoe menro (pucynok B2) coyzxur s
BBI30Ba KOHTEKCTHOI'O MEHIO, B KOTOPOM COZIEPIKATCS TaKue
HACTPOIKE Kak cOpPOC CBETOJHOAHBIX HHIUKATOPOB,
BKJIIOYEHHeE / BBIK/IIOYEHIE HOACBETKH H .
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USB/9Y -5-¥ 0.5%dB 16:12:12

CBpoc ceeTOoguofoB
[xx 1
MopgceeTka 100¥%
KoHTpacT 45%

3Byk knaeuu Bwkn

Puc. 3.2. Konrekcranoe MeHro

— @ — Bxumounts/Boikmounts (On/Off)

Jl1s1 BRITIOUEHUST / BBIKJTIOYEHNUST [TUTaAHUsT TecTepa HeOOXO MO
yAep:KUBaThL KJIaBumry 1-2c.

3.1.4 Bwmaeminue pa3zbeMbl

Bremmnne paszbeMbl TECTEpa PaCHOJIOXKEHbI Ha BEPXHEH n OOKOBOIL ma-
HEJIAX KOPILYCa TecTepa B COOTBETCTBUU C PUCYHKAMEI u B4

Tx  Sync Headset \\

N

Puc. 3.3. Bepxussa nanens Tectepa

=98/0.8A usB |

) = I

Puc. 3.4. Bokopast maresab TecTepa

Haznadenne pazbeMoB U MOAKIIOUaeMble K HIM YCTPOUCTBa IPUBEIE-

Bepxym-FE1: Pyxoeodcmeo no akcnayamauuu
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HBI B Tabsmre Bl
Tabsmma 3.1. Onucanne pazbeMoB TPUObOPaA
MapkupoBka Haszunauenue pazbema Iloaknouyaemoe
YCTPOICTBO MJIN
KabeJb
Rx E1 npuem Kabenb nuzmepurenbubrit
Tx E1 nepenada Kabenrb namepurenbHbIi
Sync E1 cuaxporunzarust Kabenp nsmepurenbHbIi
lapuutypa Jtst moaKTIIoYeHust lapauTrypa Teredonnast
TaApHUTYPBI WU TAO06;
MUKPOTEIehOHHOM TPYOKHU Muxkpotrenedonnast
TpyOKa
USB st nonkurodenust Kk [II9BM | Kadens USB-tiopra
o USB
9B/0.8A Jna nonksodenus: BHenHero | Biok nuranus

OJIOKa IIATAHUA

3.2 XapaKTepuCTHUKN KOMIIOHEHTOB TecTepa

3.2.1 bBJiok nuranuga

[Tpennaznaden pia nutanus Tecrepa bepkyT-E1 oT ceTn mepemennoro
TOKa M 3apsJga BCTPOCHHBIX B HETO aKKYMYJIATOPHBIX 3JIEMEHTOB.

[IpecraBnser coboit MITyIbCHBIH 6J10K nuTanus. Mmeer BcTpoennyio

3alIUTy OT KOPOTKOI'O 3aMBbIKAHUS U MEPErPYy3KH.

Bxoz: nepemennoe nanpsizkeaue (100 — 240)B, wacroroit 50 — 600,
Beixoa: nocrosinnoe Hanpsizkerne 9B, Tox 0,8A, crabuinsupoBaHHbIiA.

Pacmaiika mrekepa 6J10Ka MTHTAHNST B COOTBETCTBUN € PUCYHKOM

— +

9B

O6Lwmnin

Puc. 3.5. Pacnaiika mrexkepa 0J10Ka ITUTAHUS

Beprxym-FE1: Pyxosodcmeo no axcnayamauuy
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3.2.2 Tapuutrypa

Tapuurypa Plantronics TAO6 (B 6a30Bblil KOMIUIEKT TIOCTABKH HE BXO-
;LI/IT) IPpUMEHAETCA [JId BeJIEHUs IIePEeroBOPOB U IIPOC/IYIIUBAHUS Pa3ro-
BOPHBIX KaHaJOB. CxeMa KOHTAKTOB pazbeMa TapHUTYPBI [TOKa3aHa Ha
PUCYHKE

Bepxym-FE1: Pyxosodcmeo no akcnaAyamauuu
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Tabmuia 3.2. KontakTsl pazbeMa rapHuTypbl

Homep konTtakra| Hasnauenume |lIBetr mpoBoma
1 Mukpodon «—» 3€eJIEHbI
2 Tenedon JepHBI
3 Tenedon KPacCHBIHI
4 Mukpodon «+» OeJTbIit

| S—

I

Puc. 3.6. Cxema KOHTAKTOB pa3beMa FapHUTYPbI

3.2.3 KabGesu uszmepureabHbIE

[IpesHasHadueHbl 7151 HEIIOCPEICTBEHHOTO IMOJAKIIOUEHNS K TECTHUPYe-
MBbIM JIMHENHBIM TpaKTaM C IIOMOIIBIO Pa3beMOB «KPOKO/IMJI».

JlBa oMHaKOBBIX M3MepHUTENbHBIX Kabeyrss Nel m Ne2 mpemnasHadennbl
JJIgl IIOAKJIIOYeHN A K TeCTUPYyEeMbIM JIMHEITHBIM TpaKTaM:

— BXOJla IpUeMHUKA RX B pexXmMe TepMUHAJIA;

— BXoJa IpueMHHKa RX B peKnmMe MOHUTOPA, Tepe3 THe3/1a
MOHHUTOPHHTa Kpocca co BcTpoeHHbIMU pesuctopamu 430 Owm;

— BXOJIa CUHXPOHU3AIUU SYNC;

— BBIXOJIa IepeaTdnka TX.

Bepxym-FE1: Pyxosodcmeo no saxcnayamauuy
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YCTPOUCTBO TECTEPA

3.2.4 Kabear USB-nopta

IIpennaznaven fjs coenunenus tecrepa bepkyT-E1 ¢ KoMmboTepoMm.
Pacnaiika xabeyst USB-1mopra B COOTBETCTBUU € TaOJIUIIEH

Tabsmna 3.3. Pacnaiika kabesst USB-mmopra

BepkyTt-E1 | Hazuauenue | KommnbroTep
1 +5V 1
2 D- 2
3 D+ 3
4 GND 4

Bepxym-FE1: Pyxoeodcmeo no akcnaAyamauuu
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4. OBIIUE YKA3AHUS IO SKCIIJIVATAIIUU

1. Jlo magana paborol ¢ TecrepoMm Bepkyr-El BHEMaTe1bHO m3ydunre
HACTOsIIee PYKOBOJCTBO IO SKCILIyaTAI[N, HA3HAUCHUE KJIABUII KJIaBHA-
TYPBbI, BHEITHUX PAa3bEeMOB M COCTABHBIX YacTell TecTepa.

2. Pabora Tecrepa moJKHA ITPOUCXOIUTH B YCIOBUAX, KOTOPLIE HE BbI-
XOJAT 3a TPeJIeSIbl PADOUNX YCJIOBUI IKCILIyATAIIH.

[Muratorasi ceTb He JMOKHA UMETH PE3KUX CKAYKOB HAIIPSAZKEHUS.

Pﬂ,ZLOM C pa60qI/HVI MeCTOM He JOJI2KHO 6bITb NCTOYHUKOB CUJIBHBIX Mal-
HUTHBIX U JIEKTPUIECKUX TIOJIEH.

3. Obeperaiire Tecrep u OJIOK NUTAHUsI OT YJIapOB, MONAJLAHNUSA BJaru
U T, JVIATEJIHLHOTO BO3JICHCTBUS MPAMBIX COJIHEUHBIX JIyUeil.

4. Ecan TecTep HaXOMUICH Te-n0O0 MIPU HU3KOH TeMIiiepaType, TO Iie-
PeJ1 UCIIOJIb30BAHUEM HY2KHO BBIJIEPXKATH TECTEP B HOPMAJILHBIX YCJIOBUIX
He MeHee 2-X YacoB.

5. Ilpu amurenbHBIX epepbiBax B padoTe TecTepa PEKOMEH IyeTCs OT-
KJIIO9aTh TeCTep n 6.HOK IIUTaHUA OT CEeTU.

6. Ilo nmuranuio Tecrep MOMXKET SKCILUIYATHUPOBATLCH B CJIEIYIONINX Pe-
KUMAaxX:

ot cetu 220B, vacroroit H0I'1 ¢ momomkio 6yioka nutanus. [Ipu
9TOM IIPOUCXOIUT MMOA3APSIIKA AKKYMYJIATOPHBIX 3JIEMEHTOB;

ot unreppeiica USB;

0T aKKyMY/IATOPHBIX 971eMeHToB (4X AA NiMh, emkocTbIO

1800 MAY KazKJIblit).

7. Pabora Tecrepa OoT aKKyMYJIATOPHBIX 3JIEMEHTOB.

Tecrep nMeeT 3apsiIHOE YCTPONUCTBO, KOTOPOE aBTOMATHYECKH BKJIIO-
JaeTCd IIPpU IMOAKJJIIOYCHUN 6JIOKa IINTaHNA.

Bpems mosnHOro 3apsijia akKyMyJISTOPHBIX 3JIEMEHTOB IPU HOPMAaJIb-
HBIX KJIMMATHYECKUX YCJIOBHAX He OoJsiee 8 YacoB OT BHENIHEro OJIOKa
nuTtanust. Ilocae mosHOro 3apsiyia aKKyMyJISITOPHBIX 9JIEMEHTOB 3apsi/IHOE
yCTpOﬁCTBO aBTOMaTHUYICCKN OTKJIIOYUTCA.

Beprxym-FE1: Pyxosodcmeo no sxcnayamauuy



28 OBIIUE YKA3AHUS 110 DKCIJIYATAIIUNA

VpoBenb 3apsijia aKKyMYJIATOPHBIX 3JIEMEHTOB MOYKHO OIEHUTD 110 Ha-
NPsIZKEHUI0 GaTtapen B BEpXHEM JIEBOM YIUIy JUCILIest TecTepa (PUCYHOK
3.1). ITpu ork/IOUEeHHOM BHeITHeM ncroununke nutanus u USB, nampsizke-
HEe Ha OaTapee 6osee 5,2B yKaszbiBaeT Ha MOTHOCTHIO 3apsI>KEHHBIN aKKy-
myssaTop. IlosmocTeio pazpsizkennasi barapes umeer Harpsikenue 4,08 u
MeEeHee.

Cpok cityK0bl aKKYMYJISATOPHBIX JIEMEHTOB 3aBUCHT OT KOJUYIECTBA
IUKJIOB «3aps-pa3psamny. Jlomyckaercs 1o 1000 mukaoB «3apsi-pa3psi»
JUIS JIAHHOT'O TUIA aKKYMYJISTOPHBIX 3JIEMEHTOB.

[Ipu mOSHOCTBIO 3apsAXKEHHBIX AKKYyMYJISATOPHBIX 3JEMEHTaX U B 3a-
BUCHUMOCTHU OT HUX COCTOdAHUA ITPOJOJIZKUTECIBHOCTD pa6OT]:>I TecTepa B aB-
TOHOMHOM DpexKnMe 0e3 TMO/3aps/IKA COCTaB/IdAeT He MeHee 6 IacoB Hpu
CpeJHeNl sAPKOCTHU II0JICBETKU dKPaHa.

IIpumevuanus:

1. JlomyckaeTcst mpUMEHEHHE AKKyMYJSITOPHBIX 371eMeHTOB (4XAA)
tura NiMh wim NiCd menbineit emxoctu. [lpu sToM BpeMst oTHOTO
3apsi/ia U BPEMsi aBTOHOMHOI pabOThI TecTepa yMEHBITUTCS.

2. He momyckaercsi IpuMeHEHUE COJIEBBIX WJIN IIEJIOYHBIX 3JIEMEHTOB
nuranus (4XAA) BMECTO aKKYMYJISITODHBIX 9JIEMEHTOB.

3. Momyckaercs pabora 6€3 yCTaHOBJIEHHBIX aKKyMYJIsITOPOB OT OJI0Ka
nuranus win USB-untepdeiica.

4. B ciydae ycTaHOBKH MOJIHOCTBIO PA3PSZKEHHBIX WM HOBBIX aKKyMY-
JISTOPHBIX 9JIEMEHTOB, II€pPe/] BKJIIOUYEHUEM TECTePa, HEOOXOIMMO UX
3apgaaIuTh B TedeHne He MeHee 30 MUHYT.

Buaumanwue!!! /1g nuranus trecrepa orcetu 220V ucrosib3yire
TOJIBKO IITATHBIN 6JI0K uTanus. Vcmosap30Banne 6JI0Ka TUTAHUST
C BBIXOJHBIM TOKOM MeHee 0,8A miiu ¢ 3a3eMJIEHHBIM ILJIFOCOM
MOKET MOBPEJUTH TECTEP.

Bepxym-FE1: Pyxoeodcmeo no akcnayamauuu
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5. MEPBI BE3OIIACHOCTHA

1. Tecrep 2 M6éwut/c noroka Bepkyr-El coorBercrByer obmum Tpebo-
Banusim 6ezorracaoctu o ['OCT 26104.

2. Tlo crmocoby 3aIuThl 9eIOBEKa OT MOPAaYKEHUsT IJIEKTPUICCKUM TO-
KoM TecTep cooTBercTByeT Kitaccy 111, a 6ok nmuranus kiaaccy 11 mo 'OCT
26104.

3. UcneiTanusi, Ha/lajKa, BBOJ, B SKCIUIYATAIIHIO W SKCILIyaTallds Te-
cTepa JIOJKHBI TPOU3BOIUTHCSA € YIETOM TpeboBaHMit 6e30TacHOCTH, M3~
snoxenawsix B8 'OCT 12.3.019.

4. Tlpu skcryaTaluu TecTepa J0KHBI BLIIOJTHITHCA 00Iune Tpebo-
BaHWs TPABU TIOXKAPHOI OE30MACHOCTH.

5. KagecrBo Bo31yXa pabodeil 30HBI IPU SKCILTYATAIIMH TECTEPA TOJIK-
Ho coorBercTBOBaTH Tpeboanusm ['OCT 12.1.005.

Brnumanue! Bo enewnem ba0ke numarus mecmepa
UMEEMCSA ONACHOE 0N HCUHU Hanpsaxcenue. 3anpe-
WAETNCA IKCTLAYAMNAUUS BAOKA NUMAHUS C TLO8PEIHCIEH-
HBLM KOPTLYCOM.

Bepxym-FE1: Pyxosodcmeo no axcnayamauuy
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MEPBI BE3OIIACHOCTU
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6. ITOATOTOBKA K PABOTE

1. UsBnekure Tecrep u3 yHAKOBKH, HMPOM3BEJIUTE BHENIHUN OCMOTP.
IIpoBepbTe KOMILIEKTHOCTE TeCTepa B COOTBeTCTBUM ¢ Tabsnreit 1.1.

2. BeiaepkuTe TecTep B HOPMAJIBHBIX YCJIOBUSX HE MeHee 2 JacoB.

3. Iloak/iounTe cOCTaBHBIC YaCTU TECTEPA, B COOTBETCTBUU C PUCYHKOM
3.2 u Tabauneit 3.1.

4. lopkmarounTe OGJIOK MUTAHUS TecTepa K CeTH (€Cju IS MUTAHUS
TecTepa OyIeT UCI0Ib30BaThcs cereBoe Hanpsikenne U=110 — 240B, =50
— 600m).

EC.HI/I JJIgl IIUTaHuA TecTepa 6yﬂyT NCIIOJIb30BATHCA aKKYMYJISATOPHBIC
SJIEMEHTDI, TO HEOOXOJUMO UX 3aPSIUTh.

B ciydae ycTaHOBKHU TOJIHOCTBIO Pa3PsAKEHHBIX WM HOBBIX aKKyMY-
JIATOPHBIX 9JIEMEHTOB, II€pPeJ] BKIIOYEHUEM TeCTepa, HEOOXOIMMO UX 3apsi-
JUTH B TedyeHne He MeHee 30 MUHYT.

5. BruiounTh TecTep HarXKaTHEM KJIABUIIN BKJIIOYCHINS / BHIKITIOUCHUST
nuranus, yiaepxkubas kiaasunry On/Off 1-2 cekynapr (pucynok 3.1).

[Tocste Br/TIOYEHUS TeCTEp MPOU3BOIUT MIPOIE/YPY CAMOINATHOCTUKU.
[Tociie 3aBepienust onepanum caMo/INArHOCTUKHI Ha JTUCILIEE TECTEPA 0TO0-
paskaeTcst MEeHIO, COOTBETCTBYIOIEE PEeXKUMY PabOThI, B KOTOPOM IIPUOOD
HAXO/TUJICA IO BBIKJTIOUCHUS.

Bepxym-FE1: Pyxosodcmeo no sxcnayamauuy
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HO,Z[I"OTOBKA K PABOTE
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7. TIOPSIIOK PABOTHI

7.1 T'smaBHOe MeHIO

[Tonb3oBarenbekuit uaTepdeiic TecTepa peajn3oBaH B (poOpMe MEHIO.
Bun riraBroro mento nokasan Ha pucytake [l /lyst mepexoma B riiaBHOe
MEHIO U3 JTI000T0 pa3iena U3MepeHnit WiIn HACTPOEK MPUHbopa TOCTATOTHO
HasKATh KJIABUITY ().

USB/9Y -5— 0.5%dB 10:33:44

Bepryt-E1

MMMHERAHBIA  UHTeppeirC

TecToBanA NocnepoBaTebHOCTE

PyHrumm TH
WamepeHna

MNpocHMoTR AaHHBX

BcTaBrka oumBok

PopMa MMNYyneca
fxuTTep

KoHgmrypaums

Puc. 7.1. I'lmasaoe Mmenro

st Toro, 4ToOBI BBHIOPATH HEOOXOAMMBIN IIyHKT MEHI0, HEOOXOINMO
BBIJEJIUTH €ro IMPHU ITOMOIIMM KJIABHUIN YIIPAaBJICHHS KYpPCOPOM U HaXKaTh

KJIABUIITY (),
JIuneitnblii nnTepdeiic: MeHIO HACTPONKN pekuMa pabOThl TeCTe-
pa.
ITpumevanue: lrs pabomovi ¢ npubopom neobrodumo

npedeapumensbo nPoeecmu Hacmpotury NapamMempos 3mo-
20 MEHI0.

TecTtoBasi mocJieOBATEIBHOCTD: HACTPOWKA TECTOBOI TOCIEI0BA~
TeJILHOCTHU, UCoJib3ytomeiicst npu puarsoctuke QLK nim Tpaka.
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HOPH,ZLOK PABOTBI

Oyuakruun THU: B3TOM MEHIO TPON3BOJAATCA U3MEPEHUsT YPOBHS U da-
CTOTBHI TOHAJIBHOI'O CUTHAJIA, & TaKyKe HACTPONKHU PeXKUMa Iepero-
BOPOB U IIPOCJIYITUBAHUS PA3TOBOPHBIX KAHAJIOB.

NzmepeHus: MeHo BKIIOUaeT B ceds JaHHBIE O 0A30BBIX IapaMeT-
pax, a Takke o napamerpax 1o pexomenmarusaym G.821 u G.826 u
[IO3BOJISIET OCYIIECTBUTD 3AITyCK/OCTAHOBKY OA30BBIX M3MEpPEeHU
€ BOBMOXKHOCTBIO IIPOCMOTPA M COXPAHEHUS PE3YJILTATOB U3Mepe-
Huii. Kpome Toro, B 3TOM MEHIO peajn30BaHa (PYHKIINN H3MEPEHUsT
3aJIEPXKKHU PACIPOCTPAHEHUs CUTHAJA U TOCTPOEHUS XPOHOTPAMM
U TUCTOTPAMM COOBITHI, 3apErUCTPUPOBAHHBIX B TEUEHUE H3Me-
PUTEIbHON CEeCCUH.

ITpocMOTp HAHHBIX: MEHIO IIPEJIOCTABIAET BO3MOYKHOCTH ITPOCMAT-
puBaTh cojepkumMoe nukia, cios CAS/MFAS, a takxke cjioB
FAS/NFAS.

BcTaBka ommboK: BCTaBKa pa3jNyHbIX BUJIOB OMIMOOK U TeHeparus
aBapuil Pas/InIHbIX TUIIOB.

®Popma umnynabca (onmwms): byHKIUE 0TOOpasKeHUs 1 aHaII3a Gop-
MBI JIHHEHHBIX uMIyibcoB G.703 2 Mbour/c, a Takzke IpocMoTpa
OCIMJLIOIPAMMBI JIMHEHOTO CUTHAJIA.

Joxkurrep (omigmsi): jgocryn K GyHKIAM 06paboTKu hazoBoro Ipo-
JKaHUs: U3MEPEHNE U aHAJIN3 JRKUTTEPA B IPUHUMAEMOM CUTHAJIE,
reHepairsi JKUTTepa; U3MEPeHre U BbIBOJ, B Ipadudeckoii (hopme
xapakTepuctuk MTJ u JTF.

Konduryparusi: omnpejesenne mapaMeTpoB OCHOBHBIX HACTPOEK aHa~
JIN3aTOpa, HACTPOEK JIMHEHHON JacTi U KaJMOPOBK.

7.2 Jluneiinblit uaHTEepdeEiic

Jlnst moctyna K skpany JIuHeliHbIl mHTepdeiic nepeitanre B I1aB-

HOe MEHIO, ITlepeMecTuTe Kypcop Ha crpoky "JIuneitabiit maTepdeiic"n Ha-
JKMUTe KjIapumty ). Buji aucrimes mokasan Ha pucynke 7.2. (meficTsu-

TeJbHBIH BU/J[ OKHa MOXKET OT/IMYIAaTbhCA OT IIPpUBEACHHOI'O Ha PUCYHKE, T.K.

3aBHCHUT OT IIPEAbIIAYIIUX 3HAYECHUNI IIapaMeTpoOB, COXpaHAEMbIX aBTOMa-

THYECKN).
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USB/ 9V -5-V 0.4dB 10:24:50

MAHEHHEA MHTEeppenc

Tepm

CTtpykTypa umkna HKM30

CREC-4 Bnikn

MiHelHwA ko HDB3

CuHxp. nepepaym  Brhytp

AavHHaA AmMHMA Beikn

fleBnauma ©

CropocTe TecT. MNx64/Nx64

3auymTHe conp. Bwikn

Tepm Tpanz MoHuT MoH—Tp

Puc. 7.2. Mento «JIuneitubrit uarepdeiics

7.2.1 Pexum
DTOT HapaMeTp MO3BOJISIET YCTAHOBUTH PEXKUM pabOThI TECTEPa.

— Tepmunan (xnasuura @);

— Tpamsur (k1asuma @);

— Monutop (krasumra @);

— Tpamsur-monnTop (kaasuma @).

CxemaTuyeckoe n300parkeHue TUX PEKUMOB TIOKa3aHo Ha pucynke [[3]

T Rx
no —s—2» |1m —:l{__:
R

M — e | g —| T

TepMuHan Monutop
Tx R
na —»r— M —-I:IZ
| Rx | T
M —e—= na —sr—»
TpaH3nt TpaH3nUT-MOHUTOP

Puc. 7.3. Pexxumbr paboTnl Tectepa

st TecTupoBaHUS HEOOXOIUMO YKA3aTh OJINH U3 PEZKUMOB JINHEHHOTO
nnrepdeiica. Huzke npuseseHbl MoapoOHbIe OMUCAHUS TOIIEPIKIBAEMbBIX
PEKUMOB.

Bepxym-FE1: Pyxosodcmeo no sxcnayamauuy



36 IToPsiTOK PABOTHI

7.2.1.1 Tepmuuasu

Pexxum «Tepmunasny ucrosiblyercs Jjis TeCTUPOBaHUs O€3/1eHCTBYIO-
MUX JTUHENHBIX TPAKTOB.

B aToM pexkmme TecTep BKIIIOYAETCS BMECTO TePMUHAJA B JIMHEHHBIN
TPAKT U UCIOJIL3YeTCsl KaK [Tl IIepeIadu, Tak U 1y npucéma curnajia El.
Oxoneunast Harpyska tecrepa pasaa 120 Owm.

7.2.1.2 Tpausur

Pexum «Tpanszurs ucnosnb3yercs [y IpueMa CUTHAJIA U IIPOITYCKA
ero gepes tecrep. Vcmombp3yercst i TeCTUPOBaHUs KakK 0e31efCTBY IONMNX
JIMHEHHBIX TPAKTOB, TaK U 3arpyKCHHBIX.

Bxoggmuit curnasn (Rx) npuHIMaeTcs Ha OKoHewIHO! Harpyske 120 Owm,
perenepupyercs u nepegaércs uepes3 pazbéMm Tx. [Ipu mpoxome curnalia ge-
pe3 Tecrep, aHAJIM3UPYIOTCST KOMOBBIE OIMUOKH, OITUOKY IINKJIOB U JpyTrue
[TapaMeTphl.

DTOT pekuM IOXOK Ha PEKUM «TepMuHAI», HO UCHOJIL3YeT ITPUHU-
MaeMBblil TTIOTOK 11T (pOPMUPOBAHNsT UCXOISIIErO MOTOKa. B aToM pexkmme
napopmarmonuble BU nepenatorcst 6e3 m3MeHeHUsI, eClii He aKTUBU3UPO-
BaH peXXKMM BCTaBKH ommOoK. BU curnanmsanun u cuaxponnsanun Gop-
MUPYIOTCSI TECTEPOM.

JIaHHBIA pezkKuM MOYKHO UCIIOIB30BATD JIJTsl AaHAJI3a OIMHOOK B WHMOP-
MaruoHHbIX B Ha MPOTHBOMIOIOKHONE CTOPOHE.

7.2.1.3 MoHurop

Pexum «Monutops ucrosb3yercs, Korja HEOOXOIMMO OCYIIECTBUTH
MOHUTOPHHIOBBII JIOCTYII. B 9TOM peknme Bo3MoOkeH aHasm3 moToka Kl
0e3 Biausnug Ha Hero. Pazbém Rx Tecrepa moixiodaercss K pasbemy
«MOHUTOP» recrupyemoro o60pyaoBaHUs, UTO IMOJPA3YMEBAET IOJ-
KJIIOYEHNE K MOTOKY Yepe3 PE3UCTOPhI ¢ BBICOKUM mMIIeaHcoM. Jlormol-
HUTEJILHO MOTYT ObITh BKJIIOUCHBI BCTPOCHHbBIE B TECTEP 3AIUTHLIE COIIPO-
tuByieansg 470 Ow.

Pexxum «Monutops 1103B0oJIsIeT TEXHUKY HAOIIOAATE 38 TPAKTOM, UTO-
OBl HAXOUTH HEUCIIPABHOCTU 0O€3 IPEePhIBAHNs CBA3U. 3aMeThTe, YTO MPU
paboTe B 3TOM perKruMe HeT HeOOXOAUMOCTHU TOAKII0IATHCS K pasbeémy Tx
Tecrepa, U HET HEOOXOJUMOCTH 3aJIaBATh TECTOBYIO HOCIEI0BATEHLHOCTD
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s nepegaan. OIHAKO Mepefardnk B TeCTepe MOCTOSHHO MepeiaéT Bbl-
OpaHHbIE TECTOBbLIE IOCJIEIOBATEILHOCTH, UKL, Koguposanue 1 CRC.

7.2.1.4 TpaH3uT-MOHUTOP

Pexxum « TpansuT-MOHITOP» MCIIOIB3YETCsI JJIsT POILYCKa CUTHAJIA Te-
pes tectep. Bxomgruit curna pereHepupyeTcs u nepeiaéTes uepes3 pas3b-
ém Tx. Bxomgammit curnasn goszken moctynarh oT padbéma « MOHUTOP»
TECTUPYEMOTO 0DOPY/I0BaHMs. 3aMEThTe, YTO B 3TOM PEXKUME YCTPAHSFOT-
CsI KOJOBBIE U ITUKJIOBLIE OmMMOKH. OH MOXKET MCIIOJIL30BATHCS st J0OaB-
Jienns win Boaenenuss B uz pabouero moroka.

7.2.2 CrpykTypa HuKJa

B meno CTpyKTypa mukKJa MoxKeT ObIThb BBIOpAH OJUH U3 CJIEIYIO-
X TUIIOB:

NKM-30: pe:xxum BuIOMpaeTcss B TOM CIIydae, eCii CucreMa pabo-
TaeT C UCIIOJIb30BAaHUEM CBEPXIIMKJ/IOBON cuuxpoHu3amnuu B 16 BU
(CAS) nst ycranoku nepe/iaBaemMbix 3Hadenniit CAS n cBepxiuk-
JIOBO#i CHHXpOHU3aIIH HcHop3yiiTe Knasuury @;(cm pasnen [CE.2)

NMKM-31: pexxum BBIOUPAETCSI B TOM CJIydae, eCau CucTeMa paboTa-
eT 6e3 UCIOJIb30BAHUS CBEPXIMKJIOBOI cunxponusanuu B 16 BU
(krasumra @);

Hectp: Boibupaerca B ToM ciydae, ecim cucreMa pabortaer 6e3 mc-
[OJIb30BaHNUs KAJPOBOI M CBEPXIUKJIOBOH CHHXPOHU3AIMK (KJIa-

pumra @).

Konkpernasi 1uk/oBasi CTpyKTypa J0J2KHA ObITH BhIOpaHa, KOT/Ia:

— TeCTUPYEMBIil TPaKT HUCIOJIb3yeT U3BECTHBIN THUIl ITUKJIA;

— 9TOT TecTep OYIET UCIOJB30BATHCA COBMECTHO C JPYTUM TECTEPOM,
KOTOPBIH y2Ke paboTaeT B PEKUME aBTOOIPEIEICHNUS;

— TecTep OyJleT yIpaBsgTh TUIIOM IIUKJIOBOH CTPYKTYPBbI B TPAKTE
El.

7.2.3 CRC-4
Bribepure mexxty B, (@), Boikia. (@), Wus. (@). Dro mosso-

st Tecrepy u3mepuThb ormuOku CRC-4 B npuHUMaeMOM CUTHAJIE, & TAKZKe
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nepesiarh 6uTel CRC-4 B ucxopsinem curnasie. Ecjiu Bbl He yBEPEHBI B BbI-
6ope kouduryparnun CRC-4, Boibepure sHavenne BBIKJI.

7.2.4 JIuHelHbII KO,

Tun konuposanus BeGupaerca mezkay AMI (@) u HDB3 (@). Ecimu
coMHeBaeTech, Boibepure HDB3, Tak kak xom AMI Ha ceromusimuuii 1eHb
MIPAKTUIECKN He HCIOJIb3YeTCsI.

7.2.5 CuHxpoHHu3amus nepeagarTdnkKa

Rx: or npumnMaemoro curuana na ruesgax Rx (@);
BuyTp: or BHyTpennero remeparopa tecrepa (@);
Sync: ot curnana na raesgax Sync (@).

7.2.6 dnunHag JuHUS

Jlnst kKommencarnnn 3aTyxanus u BeipasauBannus AUYX mpu npueme cur-
Hajia ¢ KabeJbHOH JIMHUU CO 3HAYUTCIBHBIM 3aTYXAHUEM HCIOJIb3YeTCS
pexuM «/lnanas auHISS.

IIpu BrIOUEHHOM peykuMe <« [mHHas JuHUS» TpudOp HACTPOEH Ha
IpueM CUTHaJa OT MuHyc 151B mo mumyc 3615.

[Ipu BeIKIITOYEHHOM pexkuMme «J[mnHHas jguHus» TpudOp HACTPOEH Ha
[preM CUT'HAJIa, MUHUMAJIBHBIN yPOBEHDL KOTOpOro — muHyc 181b.

Bkimrouenne /BBIKITIOUEHIE PeXKUMA, JITIMHHOM JIMHIN TPOM3BOANTCS KHOII-

kavu @ u @.
7.2.7 JeBnarusa

Mento JdeBuarysi 1103B0JISI€T BKJIIOYATH /BBIKIIOUATH OTKJIOHEHUST TaK-
TOBOI YACTOTHI ITepeIaTInKa, B Ciaydae ecan B nynkre CUHXpPOHU3AIMS
nmepeaaTynKa BbIOpaHa BHYTP. YCTaHOBKA BEJIUYUNHBI JEBUAIINN ITPOM3-

BOAUTCA KJIaBUIIIaMM °> @ " @

7.2.8 CkopocTh TECTUPOBAHUSA

Ilepen mpoBeneHMeM W3MepeHHUil, reHepalueil TeCTOBBIX IIOCJIeI0Ba~
TeJIbHOCTENH HeOOXOMMMO OIPEIE/INTh OOBEeKT TecTupoBannsa — Habop BU
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KaK JIIsI IPUEMHOTO, TaK ¥ I [IepeIaionero mopros npubopa. st Bb-
6opa BU HazKMHTE KJIABHUINY (=), TIOCIE Uero IpHOop NMePeiiéT B PesKIM
Boi6op BpeM. MHTP., IOKa3aHHbIl Ha pucynke [

USE/ 9V M5A— ——— 18:44:37
BriGop BpeM.HUHTP.

Mpuem
O 1= 2= 3 4 5= 6 7
Bx D= 10= 11= 12 13= 14
16 17= 18 19= 20x 21 22= 23=
24x 25x 26 27= 28 29=x 30x 31=

Nepepava
o] 1= 2 3% 4x DBx Bx =
8% 9% 10 11 12 13 14% 15%
16 17= 18x 19 20% 21 22x 23
24% 25% 26% 27 28 29x 30x 31=

Bce 0K Bx—>Tx

Puc. 7.4. Pexxum «Bwibop Bpem. untp.»

B pexkxunve Boibop BpeM. MHTP. Bbl MOXKETE YCTAaHOBUTH KaxK1brit BU
repeiadn u npuéMa B mocsienoBaresbuoctu N X 64 ciieayromuM 06pa3om:
BbIOepuTe BU, yKazaB Ha Hero KypcopoM IIpu MOMOIIU KJIABUIIL CO CTPEJI-
kamu. Korma kypcop ycranosiien Ha Hy)kublit BU, naxkmure KIaBuIiry
JUIst uHBepTUpOBaHus craryca BU. MHrepBasibl, OTMEUEHHbBIE 3HAKOM «*»,
BKJIIOYAIOTCA B O0BLEKT TecTHUpoBaHus. Jls MCIOIb30BaHUS B KateCTBE
obbekTa TecTnpoBanmsl TpakTa Bl, maxkmmre kiapumry @), Ten cambinm
BryounB Bee BU. B HekoTopbix ciyvasx (pexxkumbl MKM30, MKM31, uc-
nosib3oBanue oxuoro w3 BU myis recruposanust TH) srmodenue scex BU
B 0O'bEKT TECTUPOBAHMSI HEBO3MOXKHO: JIJIsl aKTUBAIIUH HEJIOCTYIIHBIX (BbI-
JICJICHHBIX KPACHBIM TBeToM) BIl HEOOXOINMO BBITOJHUTH KOPPEKTHBIE
HACTPOHKU B COOTBETCTBYIOIINX PEXKUMAX.

[Ipu naxarnn xuonku @) mpoucxoanr kormposanue BuIGpanHbIX B
u3 ceknun «IIpuem» B cexnmio «Ilepenadas nianm Ha0OOPOT, B 3aBUCUMOCTH
OT TIOJIOYKEHUS KypPCopa.

[Toce Toro, kak Bce BU croHMUryprpoBanbl MPaBUIbHO, HaKMHUTE
krasunty @ (OK). Tecrep GyjeT aBroMaTHIecKd CKOH(MHTYPUPOBAH B
COOTBETCTBHUU C STUMU HOBBIMH HacTpoiikamMu N X 64.

s noroka 6e3 nukiosoit cuaxponuzanuu (Hecrp.) aBromarnueckn
BeIOUpaiorcst Bee 32 BUL.
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7.2.9 3amuTHbIe COIIPOTUBJIEHUS

[Tapamerp 3almuTHBIE CONP. MO3BOJISET YIPABJISATH BCTPOEHHBIMU
3alIUTHBIMU PESUCTOPAMU.

[Ipn ycranoske smavennsa Bk (kmasuma @), sxon Rx momkmoua-
ercs K cxeMe Tecrepa uepe3 BHyTpeHHue conporusierus 470 Om (mo-
CJIeJIOBATE/ILHO BKJIIOUEHBI B KayK bl TpoBO/ jimHun RX). 3amuTHbe co-
MIPOTHUBJIEHNST MOTYT HCIIOJIb30BAThCA TOIBKO B pexknMax «MoruTop» mu
«TpaH3uT-MOHUTODPY )i CHU2KEHUS BJIMSHUS BXOJIHON €MKOCTU TecTepa
Ha TTPOBEPSIEMYIO JIMHUIO.

ITpu ycranoBke 3Havenusi Buikii(kiasuiia @) samurnnie conporus-
JIEHUS TITyHTUPYIOTCS.

7.3 'TecroBas mocJie0BaTEeJIbHOCTD

s mocTyna K TaHHOMY pasfely MepeiiuTe B IJIaBHOE MEHIO MPH-
bopa, BblOepuTe TyHKT TecToBas IMOCJIE€OOBATEJIBHOCTb U HAaXKMUTE
KJIaBumty @), Bum skpaHa MoKasaH Ha PHCYHKe

JleficTBUTE/ILHDIN BIJT 9KpaHA MOYKET OTJINIAThCA OT IIPUBEICHHOTO HA
PUCYHKe.

USB/9Y MSA— —— 18:51:58

TecToRana nocnefoBaTeIbHOCTL

Bkn

Tun  2Zeld
Balt 1 00000000
Balt 2 00000000
Balt 3 00000000
WHBepT., Rx Boikn
HHeepT., TxX BrKn

Brikn Bkn

Puc. 7.5. Menio «TecroBasi 1ocjieoBaTe lbHOCTD>

[TapameTpbl TeCTOBOW MOCIEAOBATETHLHOCTH BCTYMAIOT B CHJIY B MO-
MEHT U3MEHEHHUA N yCTaHaBJJIMBAIOTCA OTHOCUTEJIBLHO BbI6paHHOFO B MEHIO
«JIuneitnbiii unrepdeiicy 00bEKTa TECTUPOBAHUS.
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7.3.1 TlocaenoBaTeJbHOCTDH

[Tone IToca. mo3BosisieT BKJIIOYUTD/BBIKJIIOUYATH OTIPABKY TEKYIIIEit
TecToBO mocienoBarebunoct B BU, BuiOpanubix B MeHIO «JInHeiHbIi
unrepdeiicy = «CKOPOCTH TECTUp.»

7.3.2 Tun

[Tostie Tum no3BoJIsieT BIOPATH THI TECTOBOI MOCIEI0BATCILHOCTH U3
CJICJTYTOIIErO CIUCKA:

Bce 1: Bce 1;

Bce 0: Bce 0;

55: 59

2e6: reHeparus IMCeBI0CTyIaiHOI MOCIe/I0BATETbHOCTH 26 1;
2e9:  reHepalus IICEBJOCTyUAlHOI Hocaes0BaTepHoCcTH 27 — 1

2ell: TreHepanus MCEB/IOCTYIAHON TTOCIETOBATETLHOCTA o1l 1;

2el5: rTeHepalus IICEBOCTyUalHOIl Tocae0BaTebHOCT 217 — 1;

2e23: TreHepanus ICEBJIOCTYIANHON TTOCIETOBATETLHOCTA 223 _ 1;

TMOJIb3: TeHepalus I0CIe10BaATEIbHOCTH, OIPEJIeJIEHHON 10/ Ib30BaTe-
JIeM.

7.3.3 Baiir 1, Baiir 2, Baiit 3

[Tona Baiit 1, Baiit 2, Baitt 3 mnossosgior onpenenntsh 24 6urta
AJIbTEPHATHBHOM / TIOJIb30BATEIBCKOI MTOCIIE0BATEIHHOCTH.

Ina pemaktupoBanus mojseit Baint 1, Baitr 2, Baiit 3 nepemecrure
kypcop Ha myHkT Baiir 1 (Baiit 2 win Baiit 3) u Haxkmure KiaBuiry
(ipu 3ToM 1GPBI B PEJIAKTUPYEMOM T10JI€ Yy T BBIIEJEHbBI JKEJTTHIM
userom). Vcrnompsyiire xknasunry @ s seoma nyteit wm @ s sBoma
enunutl. [I1g BbIXOIa M3 peKUMA PEIAKTUPOBAHUS TIOJIsI C COXPAHEHUEM
PE3y/IBTATOB HAZKMATE KJIABUILY (), JTs BBIXOIA 6e3 CoXpaHeHms — (=),

7.3.4 MHWusep. RX

Ioste nossosser BKmounTh(K1apmma @) /sokmounts(krasuma @)
MHBEPTUPOBAHUE PUHUMAEMOI TECTOBON ITOC/IEI0BATETBHOCTH.
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7.3.5 MHNusep. TX

ose nozsonster Brmounth(kaapuma @) /Bexmounts (kiasumra @)
MHBEPTUPOBAHKE IIePe/IaBAEMOIl TeCTOBOM 0CJIE[0BATEIHLHOCTH.

7.4 ®ysknum kanaiga TY

Jnst Bxoga B pexknM Meio @yuxkmum TY, mazkmure Kiasumy @),
nepeMecTuTe Kypcop Ha mynkT «Dynkrun Ty u HasKMuTe KIABUITY ).
Buy mucnuiest nokazan Ha pucynke [LO Buj skpana MoXKeT OTardaTbCst
OT TPUBEJICHHOIO HA PUCYHKE.

BE=FEN Msa— ——— 18:52:53 | [USB/9V Msa— ——— 18:53:13
PyHruymm T PyHrymm TH
WamepeHnn HacTpokkn
TS Rx/Tx  24/24 24
CAS Rx/Tx ———/0001 HcTounmk  Bulkn
CAS 0001
Yactota ——o HYyecTeuMT, [*xx=x]
YpoBeHs ———
T/S npuema 24
TenegoH Buikn
IpoMrkocTe [xxxxx]

Puc. 7.6. Mento «Dyukuun TU»

Oyuknnn Kanasa TY obecrieanBaoT BO3MOXKHOCTD:

nepejaBaTh B BeIOpaHHBIM Bl curaas ¢ BHEITHEr0 MUKPOQOHA;
nepejiaBarh B Boibpanubiit BU rapmonnveckuit curaasn 1000 [
U3MEPSATH YaCTOTY U YPOBEHb CUTI'HAJA B BeiOpannom BI;

=

OCYIIIECTBJIATD IIPOCIYIINBAHUE PA3rOBOPHOIO TPAKTa IO BLIOPAH-
nomy BU mocpejicTBoM BHerHEHl MUKPOTE/Ie(OHHON TapHUTY PbI;

o

U3MEHSITh YCUJIeHNEe CUTHAJIA OT MUKPOQOHA;

S

U3MEHSATH TPOMKOCTH TejiehOHa FapHUTYPHI;
7. ycTaHABIUBATH TETPAJLy CATHAIM3AINN B COOTBETCTBYIONIEM BHIOpAH-
nomy BU mome CAS-6uToB.
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7.4.1 T/S orupaBku

T /S ornipasku omnpeiessier BU, B KoTopslil OymeT nepegaBaThCst CUT-
HaJ OT BbIOpanuoro ncrounuka. Jlms m3menenus aomepa BU neobxomunmo
HaKaTh KJIABUITY (), OCIIE Wero Ha JIUCILIee HOSBUTCH MEHIO, TOKA3AHHOoe
na pucynke [ Tlpu momoru KaaBuIn yupaBieHus KypCOPOM YKayKUTE
BU u naxKMuTe KJIABHIITY ().

USB/9V -5— —0.1dB 00:27:34
BuGop BpeM.WHTP.

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

Bce OK

Puc. 7.7. Menio «Bsibop Bpem. uaTp.»

7.4.2 VcrouyHuK

[Tone cayxut gy BeIOOpa UCTOYHUKA HHMOPMAIUHT, Iepe/IaBaeMOil B
3aJIaHHbI BPEMEHHON MHTEPBaJL:

Beikn: dynxmmm TY orkimouensr (@);
Mukpd: curnan or Muxkpodona (@);
1KTm: rapmonmaeckuii curaan 10000 (@).

7.4.3 CAS

[Toste yka3wpIBaeT TETpay CUTHATH3AINN, KOTOpas Oy/IeT BCTaBICHA B
COOTBETCTBYIOIEe BhIOpanHoMy Kanasy moje CAS-6utos.

Jlnst peakTupoBaHus repeMectuTe Kypcop Ha myHKT «CAS» u Ha-
JKMUTE KJIABHIITY (mpu sTOM TMDPBI B PEIAKTUPYEMOM I0JIe OyIyT
oTobpazKaThCs HKeATHIM 1BeToM). Mcnomnsyiite kirasunry @ s BBoma
mysteit mm xnasunry @ mrs BBoma eumum. [l BRIXOIA U3 perKEMa pe-
JMAKTUPOBAHUA IO C COXPAHEHHEM Pe3y/ILTATOB HAXKMUTE (Ew), IS BbI-
xoa 6e3 coxpaneHns — ().
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7.4.4 YyBCTBUTEJIbHOCTH

[Tapamerp "HyBcTBUTE/IBHOCTD " OIIPEIE/IsIeT yCUIEHIEe CUTHAIA OT MUK-
podona: mepemMecTuTe Kypcop Ha IMyHKT «JyBCTBHUT.» U C IOMOIIBIO KJIa-
sumt @ u © orperymupyiite ypoBens ycuenus.

7.4.5 T/S npuéma

ITapamerp onpenensier BU, u3 koroporo 6yaeT npunuMaTbes nHdOp-
manus. Jig m3Menenns nomepa B HeoGXomuMO HayKaTh KIABUINY (),
OCJIe 9Iero Ha JIUCIIee TOSBUTCS MEHIO TTOKa3aHHoe Ha pucyHke [LF rme
ykaspiBaercs BU. Ilociie Be6opa nyzkHOoro BY HazkMuTe KIaBUITy @),

USE/9Y msA- ——— 18:54:43
BuGop BpeM.MHTP.

T/S npuema
0 1 2 3 4 o 6 7z
8 8 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 npuema»

7.4.6 Tenedon

Bruttodenue /BeIkIOU€HIE TeieOHA TADHUTYPBI.

7.4.7 TI'pomMKoCTb

SHavenus MOJsd 33/[aeT OTHOCUTEILHYIO TPOMKOCTH TesiehOHa TapHU-
TYPBI: IEPEMECTUTE KYyPCOP Ha MYHKT «['POMKOCTH» U ¢ TIOMOIIBIO KJIABUII
© u © orxoppexTHpPYIiTE YPOBEHL I'POMKOCTH 3BYKA.

7.5 WN3mepenus

JlaHHBII pa3fies MpeIoCcTaBsIeT BO3MOKHOCTD M3MeEPEHUs] OCHOBHBIX
IMapaMeTpPOB TECTUPYEMOI'O TPAKTA.

Bepxym-FE1: Pyxoeodcmeo no akcnaAyamauuu
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Bun mMento mpesicraBien Ha pUCYHKe

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

3apepxka pacnpocTpaHeHus
uarpamMmMel CoBHTHA
XpoHOrpaMMe aBapMin

Puc. 7.9. Mento «/zmepenusi»

— G821/G826/M2100 — usMepeHue napaMeTpoB TECTHUPYEMOTO
TpakTa B coorBercTBun ¢ pekomerparusamu [TU-T G.821,
G.826/M.2100.

— 3ajep2KKa pacnpoCTpPaHEHUs — MU3MepeHue 3aJIePKKN
pacupocTpaHeHnusl CUTHAJIA B TECTUPYEMOM KaHaJIe.

— uarpaMmmbl cobObiTuii — oToOparkenue B rpadudeckoin popme
nHMOPMAINY O PACIIPEIEIEHUN PEIUCTPUPYEMbBIX COOBITHIT B
TeYeHUe NepruoIa U3MEPEHUI.

— XpoHorpamMmmMsbl aBapuii — rpaduieckoe 0TOOparKeHrne HaJIHsT
N OTCYTCTBUSLA aBapI/IfI B ,ILaHHI:Iﬁ MOMEHT U3MEpeHuUd.

7.5.1 G821/G826/M2100

DT0 pexKuM pabOTHI MIPEICTABIISIET HAnbOJIee BayKHbIE PE3YJIbTaThl U3~
MEpEHUH.

Jluist 3a1mycka/ocTaHOBKY M3MEPEHNii NCIOJIb3y iTe KIIaBUIILY @ Naan-
KaTOPOM aKTHUBHOT'O COCTOSTHUS M3MEPEHUN CIIY?KAT CUMBOJI «M» B cTpoke
cTaTyca.

Pesyibrarsr m3mepennit MOXKHO IIPOCMOTPETD Ha CJCIYIONINX IKPaHax:

— Ba3zosBbie mapameTpsr;

— Ba3zoBble nmapamerpsl 2;

— IMTapamerpnr G.821;

— ITapamerpsr G.826/M.2100.

Bepxym-FE1: Pyxosodcmeo no axcnayamauuy
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[Tepekitiouenne MexK Ty SKPaAHAME OCYIIECTBIIAETCS KJIABUIIIAME yIIPAB-
JIEHUST KYPCOPOM.

Coxpanenne I 3arpysKa MapaMeTpoB ocyIlecTBasgercs Kiapumamu @)
" ©.

[Iyukr BazoBble u3aMepeHus COJIEPKUT JIAHHBIE U3MEPEHU{T, CBA3aH-
HbIe C OCOOBIMU THUIIAMU UCKAXKEHUN MH(MOPMAIINN, TAKIMU KaK HAPYyIIe-
HIE KOJa, OUTOBLIE OIITNOKH, IIUKJIOBhLIE OMTOBLIE OIIMOKHI U OIITHOKU OJIOKA,
CRC-4. B Hem Takxke coobIaercsi 000 BCeX KPUTEPUSIX MPEIOCTABICHUST
YCJIYT, TAKUX KAK CEKYHJIbI, TOPaKEHHbIE OIMMOKAMU, U IIPOIEHTHOE COOT-
HOIIIEHNE CEeKYH/I, MOPayKeHHBIX omuOKamu. OTobparkaiorcs mapamMeTpbl
U3MepeHus, oTHOcdIuecd K curnaay El u undopmaruu o curHaiax Tpe-
BOI'H, M3MEPEHUsi, OTHOCAIINECH K ITUKJIOBOH CUHXPOHU3AIIMH TECTUPYEMOit
JIMHUN.

Ha skpane ITapamerpbr G.821 mpesicraBieHbl Bce MapaMeTpPhl, KO-
TOpble U3MepsifoTcs 10 pekoMenganmn G.821.

Ha skpane ITapamerpsr G.826/M.2100 npejcraBieHbl Bce mapa-
MeTPbhI, KOTOpPbIE U3MepsSIIoTCsI 10 peroMertarun G.826.

BosibimunacTBO pe3yIbTaToB M3MEpeHus UMEIOT CYETUIUK, OToDparkae-
MBIl B IIEpBO#l KOJIOHKE, & TaKKe 3HaYCHUE COOTBETCTBYIONICH CKOPOCTH
WJIM TPOIEHTHOI'O COOTHOINEeHUsT BO BTopoit Kosjonke. Hanmpumep CODE
n3o0pakaeTcsd B MEPBOIl KOJIOHKE, a COOTBETCTBYIOIIUN €My IapameTp
CODER — Bo BrOpoit kojouke Toil ke crpoku. CODE mpencrasis-
er coboit caerunk KomoBbix ommbok, a CODER — ckopocTh KOTOBBIX
OITHOOK.

7.5.1.1 DBa3zoBble mapamMeTpsbl

Bun skpana «Bazosbie mapamerpol» nmokazan #a pucyuke [L10

Bepxym-FE1: Pyxosodcmeo no akcnayamauuu
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USB/9V -SE-  0.0dB 04:29:45
BazoBne napaMeTpb

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

FDEV O FDEVp 0,000e—-01
DFmax O DFmin -1
CODE 0,000e—01 CODER 0,000e—-01
BIT 532 BER 2.259e—-05
CRC 0 CRCR 0,000e—-01
FASE 0 FASER 0,000e—-01
MFSE O MFSER 0.000e—01
REBE 0 REBER 0,000e—-01
Crapt Coxpanen 3arpyska

Puc. 7.10. bazosble mapaMeTphl

[Tonpobuoe ornucanne n3MepsgeMbIx 6A30BbIX TAPAMETPOB IIPUBEJIEHO B

rabaune [CIl

Tabmna 7.1. Onucanue 6a30BbIX TAPAMETPOB

En.
ITapam. Omnucanune Popmyna H;\(A IIpumeuanue
Bpewmsi, ocrasiieecst 10 . HenpepbiBablit 0OpaTHbIiT
RT p i a O6parHbIil cyeT | ceKyH1a bep p
KOHIIa TecTa CYET C HAavaJa TEeCTa
Bpewmsi, npomemmee c| Haxonuremabubrit HenpepsoiBubiii  orcuer ¢
ET CEKYH/Ia
Havaja TeCTa cyer Havaja TeCTa
AnmnapatHoe
YacroTa IPUHIMAEMOIO “3MepeHne C
FREQ P P Tepry
cursaJia nepuogom 1 pa3 B
CEeKYHTY
Abcomoraoe
FDEV | orkjionenue gactorsl oT | (FREQ—2048000) | Tepm
nomunasia (2048000 I')
OTrHocurenbHOE
FDEV
FDEVp | orkjioHEeHNE YacTOThI OT 3045000
nomunasia (2048000 T'ir)
MakcumanbHoe
DFmax | orkionenne sactorsl 3a | MAX(FDEV) Tepry
BpeMsI U3MEPEHUST
MunumaabHOe
DFmin | oTkyioHEHHE YaCTOTEHL 32 MIN(FDEV) Tepr
BpeMsI U3MEPEHUST
CueTunk KOIU4IecTBa
KOJIOBBIX OIIIUOOK C HaxkonurenbHbrit
CODE | "
MOMEHTa Havaja cyer
U3MepeHu

Bepxym-FE1: Pyxosodcmeo no sxcnayamauuy
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Tabmuna 7.1. Onucanne 6a30BbIX TApaMeTPOB (IPOAOJZKEHHUE)
En.
ITapam. Onucanue PDopmyiia nsf\la ITpumeuanue
Cpenusisi CKOpOCTb KO-
CODE
CODER)|] 10BbIX 0muboK ¢ HavdasIa ET-3048000
TecTa
CueTynK KOJIUYIECTBA [pu oreyrersii CHIXpo-
Haxonurenbubrit HHU3aIMH TECTOBOM IIOCIIe-
BIT OLINOOYHBIX OUT C onmbKa
HAMATA TECTA cyer JOBaTEILHOCTU HE TIOI-
CUNUTBIBACTCA
BER CkopocTb OUTOBBIX BIT ABIT — koJsi-BO mpuHsi-
omboK ABIT TBIX OUT
IToxcuer xommaecTBa Ilpu orcyrcTBum CBepx-
CRC oGO IHBIX GJIOKOB Haxkonurenbubrit ommGKa LUKJIOBO# CUHXPOHU-
CRC-4 co Bpemenn cuer samuun o  CRC-4  me
Havaja TeCTa [IO/ICUUTBIBAETCS
Cpe st cKopocTs ommm OTHoLIIEHUE KOJIMIECTBA
CRC nopazkerusrx CRC k
CRCR | 60unbix 6;10k08 CRC-4 ¢ ET=CRCLS)+1000 p
HadgasIa TECTa obmemy mcity
npunaTerx 6;10k0B CRC
CueTunK IIUKIIOBBIX IIpu orcyrcrBHI
omubOK, UMEBIITUX Hakonurenbubrit IIUKJIOBOM
FASE ’ onmuoKa
MECTO C HaJaja cyer CUHXPOHUBAINN HE
TECTUPOBAHUST [IOICINTACTCS
Cpensas cKopocTs OTHOIIIEHNE KOJI-Ba TIOpa~
FASE KeHHBbIX cjoB FAS k 06-
FASER | nuxioBbIx omubox, ¢ m
HAMAIA TECTE MEeMy 9YHUCJIy TTPUHSATBIX
cioB FAS
‘ucno - ommGox  cnepx- Ilpu orcyrcTBUmM CBepx:
[UKJIA, 3apeructpu- | HaxonurenbHbrit p Y p
MFSE omnbKa | IUKJIOBON  CHUHXPOHU3a-
POBaHHBIX C  HadajIa ctuer
recTa MW HE TOACYATHIBACTCS
Cpenusisa CKOPOCTH OTHolleHuEe KOJI-Ba
MFSER | CBePXIWKIOBBIX  oln- MFSE MIOPasKEHHBIX CJIOB
6OK, MOACUYUTBIBaeMbIX ¢ | (ET—LOMS)*1000 MFAS x obmemy uuciy
HadJaJla TeCcTa npuaATBEIX 108 MFAS
Komriecrso E-BIT Ilpu orcyrcrBum CcBepx:
ommnbOK, UMEBIIUX HakonurenbHbIit p “y P
REBE omubKa | IUKJIOBOW  CHUHXPOHU3A~
MECTO C MOMEHTa ctuer
B — MY HE TOACUYUTHIBACTCS
Cpenusiss CKOPOCTh
REBER E-BIT omubok, REBE

UMEBIIUX MECTO C
Ha4daJia TeCcTa

(ET—CRCLS)=1000

Bepxym-FE1: Pyxoeodcmeo no akcnaAyamauuu
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7.5.1.2 BazsoBble mapamMeTrpbl 2
USE/ 9V —— ©.3dB 01:12:15
Bazoewe napaMeTpw 2
LOS 5 XLOS 10,204
AIS 0 XAIS 0,000
LOF 18 ¥LOF 36,735
LOM O YLOM 0,000
RDI O ¥RDI 0000
RrMA O YEMA 0,000
LSS 0 YLSS 0,000
SLP 0 ¥5LP 0,000
CLS5LP+ O ACLSLP+ 0,000
CLSLP- O ACLSLP- 0,000
Crapt CoxpaHeH 3arpyszka
Puc. 7.11. BazoBbie nmapamerpsl 2
Tabauna 7.2. Onucanne 6a30BBIX IApaMETPOB 2
En.
II . (0] D
apam nucaHue opmyJia oM.
LOS IToncuer cexyHz, BO BpeMsi KOTOPbIX OblLi1 moTe- | HaxonureabHbit CeRVIIA
PSIH CHTHAJT cuer VA
%LOS IIpomenT cexymza, BO BpeMsi KOTOPBIX OBLI IOTe- LOS , 100% %
DSIH CHTHAJI ET
AIS ITogcuer cexkymz, B KOTOpBIX ObLT OOHapyzken | Hakommrenbnbrit CORVILIA
curnas tpesoru AIS (IpUHATBHI BCe €IMHUILBI) cuer ek
%AIS IlporeHT cekyHz, B KOTOpPBIX ObLI OOHADPYKEH AIS L 100% %
curras tpesoru AIS (IpuHATEI BCe e UHUIBD) ET
IToncyer cexkyna ¢ Havyaja TECTUPOBAHUSI, B Te- .
.. | Haxonurempmbrit
LOF 4eHre KOTOPBIX MPOUCXOAMJIA IOTEPS IHMKJIOBOI cuer CEKYH/A
CHHXPOHU3AIINN
IIpomenT cexynn ¢ Hadajga TECTHPOBAHUS, B Te-
o 4eHre KOTOPBIX MPOUCXOAMJIA IOTEPS IHMKJIOBOI * ) )
%LOF | L9E % 100% %
CHHXPOHU3AIINN
IToncuer cekyn ¢ HagasIa TECTHPOBAHUS, B Te€Ue- .
Hakonurenbubrit
LOM HHe KOTOPBIX IPOMCXOJMJIA IOTEPs] CBEPXIUKJIIO- cuer CEeKyHIa
BOil CHHXPOHU3AIIN
IIpouenT cekyHs ¢ Havajla TECTUPOBAaHH:A, B Te-
%LOM YEHHE KOTOPBIX MPOUCXOJHJIA TIOTEPS] CBEPXIINK- Lg%” *100% %
JIOBON CUHXPOHHU3AIINN
IToncuer cekynn, coleprkaliyx JUCTAHIIMOHHBII
H .
RDI nuksosoit curaan tpesorn (FAS RAI), co Bpeme- AROITCILHBIH CeKyH/Ia

HU Ha4daJia TeCTa

cyer
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Tabmuna 7.2. Onucanne 6a30BbIX MapaMeTpoB 2 (IIPOIOJIZKEHHE)
En.
ITapam. Omnucanune Popmyna
u3M.
IIpouenT cekyHm, ComepzKalyuX JUCTAHIIMOHHBIHN
%RDI nukoBoit curnast tpesorn (FAS RAI), co Bpeme- 1}:12,,[ * 100% CeKyH/Ia
HH HAJYaJja TeCTa
Tloncuer cekyHza, comepKamuxX —IUCTAHITMOH-
HbIl cBepxuumkiaoBoit curnan tpesorm (MFAS | HaxonunrenbHbrii
RMA . CEeKyH/Ia
RAI),KOTOpPBIit IMeJI MECTO C MOMEHTa HavaJsa Te- cyer
cra
IIponeHT CcekyH[, COmepXKaIux JIUCTAHIIMOHHBII
%RMA cBepxnuKIIoBoit curnan tpesorn (MFAS RAI), RE];/,{,,A *100% %
MMEBIIHMI MECTO C MOMEHTa HadaJja TeCTa
Tloncuer KomuyecTBa CEKyH, B TE€IEHIE KOTOPBIX .
. Haxkonurenbubrit
LSS OTCYTCTBOBaJIa, CHHXPOHU3AIIUS TECTOBOM I1OCTIe~ caer CEeKyH1a
JI0BATEJILHOCTH, CO BPEMEHU HAJaJja TECTa
IIpouenT KosimuecTBa CEKyHZ, B TEYEHHE KO-
%LSS TOPBIX OTCYTCTBOBAJIa CHHXPOHU3AIUS TECTOBOM Ib—%? * 100% CeKyH/JIa
[IOCJIEIOBATEILHOCTH, CO BPEMEHU HavaJla TecTa
KousnuecTBo cekyHI ¢ Havaja TECTHPOBAHWS,
B Te4YeHUEe KOTOPBIX 3aperucCcTpupoBaH XOTsA 6}:1 HaKOHHTeJ’IbeIﬂ
CLSLP-+ p p pup CEeKyH/1a
omua CLSLP+ (mosoKuTelbHOe TPOCKAJIb3bIBa- caer
Hue)
IIpouenT cexymna, comepzKamux XoTsi Obl OIUH | CLSLP
%CLSLP ’ CLSLPE 4 100%
+ CLSLP+, ¢ MmoMenTa Hauajia Tecra. ET
KonmuecTBo ceKyH/1, comepyKammx XOTs Obl .
YL, COMCpZRaIt Hakonurenbubrit
CLSLP— omua CLSLP— (orpunaresnbnoe caor CEeKyH/1a
[IPOCKAJIb3bIBAHKE), C HAYAJIa TECTa.
IIporenT CcekyH[I, comepXKamux XOTsi Obl OIWH
%CLSLP— | CLSLP— (orpunaresibHoe NPOCKAIb3bIBAHUE), C % * 100%

Ha4daJia TecTa.
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7.5.1.3 Ilapamerpsnr G.821

USE/ 9V —— ©.3dB 01:12:52
G.821

CODE 1 CODER 9.965e—09

BIT 0 BER -

SLIP+ 0 SLIP- o]

us 17 AUS 34,694

AS 6 ¥AS 12,245

ES 6 ¥ES 12,245

SES 6 X¥SES 12,245

curBER —

Crapt CoxpaHeH 3arpyszka

Puc. 7.12. Ilapamerpsr G.821

Onucanue mapaMeTpoB M3MEPEHUI B COOTBETCTBAU C PEKOMEHIAICH
(5.821 npencraBaeHoO B TAOIUILE

Tabmna 7.3. Onucanue napamerpoB pekoMmenganuu G.821

En.
ITapam. Onucanune Dopmyiia H;\(A VYciaoBue uzMmepeHust
CueTynK KOJIMYECTBA KO- .
Hakonurenbubrit
CODE JOBBIX OIIMOOK C HadaJa cuor omubKa
TecTa
Cpezusiss CKOPOCTb
__CODE
CODER KOJIOBBIX OIIUOOK C ET-5043000
HadJaJia TecTa
IIpu orcyrcrBun cuHXpPO-
Cuerunk KOJINYECTBA . b Y . b
Haxkonurenbubrit HU3AIMK TECTOBO M1OCIIe-
BIT OIIMOOYHBIX OUT ¢ HadaIa ommokKa
cuer JI0BaTEJILHOCTU HE CUNTA-
TecTa
eTcst
BER CKOpOCTb OGUTOBBIX OIIHU- BIT ABIT — xon-BO mpuns-
60K ABIT TBIX OUT
CueTunk KOJIU4IecTBa TTonoxkuresnbHoe npo-
MTOJIOXKUTEJIbHBIX . CKaJIb3bIBAHUE —  TIO-
N Haxkonurenbubrit
SLIP+ IIPOCKAJIL3bIBAHUI B cuer omubKa | BTOpeHre OJHOTO Oura
TeCTOBOM TECTOBOM ocJjIeJ0Ba~
[10CJIE/IOBATEIILHOCTH. TEJILHOCTH.
CueTdnk KOJU4IecTBa OTrpunarenabHoe npo-
OTPULATETBHBIX . CKaJIb3bIBAHUE —  9TO
. Haxkonurenbubrit
SLIP— IIPOCKAJIb3bIBAHUN B cue omrubKa | HCKIIIOYUEHHE OJHOro oura
o qeT .
TECTOBOM TECTOBOM [10CJIE/I0Ba~
[IOCJIEJIOBATE/IBHOCTH. TEJIBHOCTH.
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Tabmuna 7.3. Onucanne napamerpos pexomengammn G.821 (mpogosmkenue)

ITapawm.

Onucanue

Popmyna

En.

U3M.

VYcaoBue nsMepeHus

Us

KosmmuecrBo
HEJIOCTYITHBIX ceKyH,zE] c
HayaJja TecTa

HakonurenbHbIit
cuer

CEeKyHJ1a

%US

ITpouenTt
CEKYHT co
Havaja TeCTa

HeJOCTYIHbIX
BpeMeHn

2 5 100%

%

ES

Komunvecrso cekynpa, mno-
ParXeHHbIX OI_HI/IGKal\/II/I7 C
Hadajaa TeCTa. DTO CEKyH-
J1bl, IMEIOIIHe XOTsI Obl OJ1-
Hy OIINOKY.

HakonurenbHbIit
cuer

CEeKyHJ1a

CekyH/1a, TMOpaKeHHas
omubkaMu,  HE  y4u-
TBIBAETCS B TEYEHUE
HEJIOCTYITHON CEeKyHJIbl

%ES

IIponenT cekyHz, mopa-
JKEHHBIX OIMUOKaMHU C Ha-
Taja TecTa.

ES
LS +100%

%

SES

KomunuecrBo cekyH,
HECKOJIBKO DPa3
IMOPaYKEHHBIX OIIMOKAMU,
¢ Havasa Tecra (CeKyHIbI
CO CKOPOCTBIO

ommbox > 1073).

Hakonurenbubrit
cuer

CeKyHIa

CekyH/ia, HECKOJIBKO pa3
MOpaskKeHHasl OIINOKAMU,
HE CIUTAETCS B TEUCHUE
HEJIOCTYIIHON CEKyHJIbI.

%SES

ITponenT cekyH,
HECKOJIBKO pa3
MMOPa’KEHHBIX OMIMOKAMHA

SES
SES 4 100%

%

AS

Kommgecrso
HBIX  CEKYyHJ,
TOTOBHOCTH)

JOCTyII-
(cexynpn

AS =
ET -UAS

CEeKyHJ1a

%AS

IIporneHT cekyH1 rOTOBHO-
CTU C MOMEHTa HadaJia Te-
CTUPOBaHUSL

A2 5 100%

%

curBER

Tekymiass CKOpOCTb
OUTOBBIX OIIUOOK,
ycpeaHeHHasi 3a Bpemsa 10
CEeK U MeHee

T
Z ; cur BIT;
i=0

Teur

Tewr = 10cek

7.5.1.4 TIlapamerps: G.826/M.2100

Bun skpana «Ilapamerpnr G.826» 1mokasaHn Ha PHCYyHKe

'HemocTymmble CeKYHIBI OTCINTHLIBAIOTCS OT Hagasaa 10 TOC/Ie 0BATEIBHBIX CEKYHIL,
HECKOJIBKO a3 IOPaKeHHBIX OIIMOKAMH, U 3aKaHIMBAIOTCA B Hadase 10 cekyHg, He
MMOPaXKEHHBIX OIMUOKAMU.

Bepxym-FE1: Pyxosodcmeo no akcnAyamauuu
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4. 85V MS-¥ -6.2dB 15:51:38 |4.85V HS-V¥ -6.2dB 15:51:38
G.826/M2100 G.826/M2100

EB{enok) 0 EB{enok) 0
BauxHun koHew fanbHuKk KoHel

BBE 0 %BBE - BBE @ %BBE -

ES 0 %ES - ES B %ES -

SES 0 %SES - SES @ %SES -

As 0 %ZAS - As 8 %As -

us 0 xus - us g xS -

Crapt CoxpaHen 3arpyska Crapt Coxpanen 3arpyzkal

Puc. 7.13. ITapamerpsr G.826/M.2100

Omucanue napamerpos pekomerganuu G.826,/M.2100 npejcrasiieHo B

rabsurne [
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Tabmuna 7.4. Onucanne napamerpos pekoMmerganuu G.826

ITapam.

Onucanue

Dopmyiia

En.

U3M.

VYcaoBue
U3MepeHUus

EB(6510Kk)

Cueryuk
OIMMOOIHBIX
HayaJja TecTa

KOJINIECTBa
OJIOKOB €

EB = CRC

6J10K

BBE

CueTunk 6JIOKOB C
HOHOBBIME OIITUOKAMK
(camrarorcst 610KH €
omubKaMu 3a
HMCKJTIOYEHUEM TPUHSITHIX

Bo Bpems SES nmu UAS)

Hakonurenbubiii caer

6J10K

%BBE

Kosddunuent 610k0B ¢
HOHOBBIME OIITUOKAMM
(uckiovast HPUHATBIE BO
Bpems SES u UAS)

BBE

1000+(AS—SES) * 100%4

%

Us

KosmmaectBo  memocrym-
HeIX cexyH A ¢ Hagasa
TecTa

Hakonurenbubiii caer

CEeKyHJ1a

%US

IIporienT  HEHOCTYIHBIX
CeKyHJ,  CO
HavaJa TecTa

BpeMeHNn

5 5 100%

%

ES

KomuuectBo cexkynm, mo-
paXKeHHbIX ouIMbKaMu, ¢
HaYasIa TeCTa. DTO CEKYH-
Jbl, MMEIOIINE XOTsi Obl
OZHY OIIUOKY.

Hakonurenbubiii caer

CEeKyHJ1a

Cekynia,
OpasKeHHAasT
omunbKaMu, He
YYIUTBIBACTCA B
TeueHune
HEJIOCTYITHO
CEKYH/IBI

%ES

IIpouent cexynn,
[IOPAyKEHHBIX OMINOKAMU

ES
A5 * 100%

%

SES

Komnuuectso cexynp,
HECKOJIBKO pai3
HOPaYKEHHBIX OIIMOKAMHU,
¢ HavaJga TECTa
(cekyHIBI CO CKOPOCTBIO
ommbox > 1073).

Hakonurenbubiii caer

CEeKyHJ1a

CekyHza, HECKOJIb-
KO pa3 IOoparKeHHas
onmmbKaMu, He CYh-
TaeTcss B TedeHUue
HEJIOCTYITHON CEeKYH-

B

%SES

IIpouent cexynn,
HECKOJIBKO pa3
[IOPayKEHHBIX OMINOKAMU
C MOMEHTa HadaJla TeCTa

SES
25 * 100%

%

AS

KosmaecTBo moctymabx
cexyHJ| (CeKyH
TOTOBHOCTH)

AS =FET —-UAS

CeKyHIa

2HeocTymHBIE CEKYH/BI OTCUUTBIBAIOTCS OT Havaaa 10 [MOC/Ie10BATeIbHBIX CEKYH]I,

HECKOJIbKO pa3 TOpaKeHHBIX OIMUOKAMU, W 3aKaHINBAKOTCs B Hadage 10 cekyHI, He

IIOPpaKEHHBIX OInOKaMU.
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Tabmuna 7.4. Onucanne napamerpos pexomengammu G.826 (nmpomoskenue)

Enx. VYciaoBue
ITapam. Omnucanune Popmyna &
u3M. U3MepEeHUst
IIpouenT cexkyHg roToB-
%AS HOCTH C Ha9aJja TeCTHPO- % *100% %
BaHUsA

7.5.2 3amep>KKa pacrnpoCTpaHEeHUs

Jlist u3MepeHust 3aJIepyKKUA PACIIPOCTPAHEHUs] CUTHAJIA B IIepe/iaBac-
MYIO IIOCJIE/IOBATEIbHOCTD BCTABJISCTCA METKA, & 3aTeM IIPOU3BOJIUTCS BbI-
YHUCJICHUE Pa3HUIIbI MEKJ/Iy MOMEHTOM OTHPAaBKHM METKH M MOMEHTOM €€
perucrpanuu. llepenaBaemasi 1MoCIe€I0BATEILHOCTD YCTAHABIUBACTCI Te-
CTEPOM aBTOMATUYECKU.

[Tepen nagasiom u3aMepeHuii HEOOXOIUMO:

1. B memnio JIuneiinblit uuntepdeiic = CKOpPOCTh TECT. yCTAHOBUTD
O/IMHAKOBYIO CKOPOCTBHL TECTHUPOBaHHA JJId IIPUEMHOI'O U Ilepejiaro-
mero mopros (Kosmdectso BY Ha mpuem u nepesiady JI0JIKHO OBITH
OJIMHAKOBBIM );

2. OCTaHOBUTH WJIM IPUOCTAHOBUTH (TIay3a) BCe TEKYIIHE U3MEPEHNs;

3. OCTaHOBUTBH BCTaBKY OIMUOOK WJIM TeHEpaIluio aBapuii.

st Hagasa,/0CTaHOBKY M3MEPEHHil MCIOIb3yeTCst KIABHIIA, (- }

USB/ 9V MSA- ——— 18:589:55

Sapep¥ka pacnpocTpaHeHWs

Tek.: 1.0 MKC
MuH.: 1.0 MKC
Mak.: 1.0 MKC

Crapt

Puc. 7.14. Namepenne 3a/1epKKu pacipoCTPAHCHUST

B pesynbraTe mamepeHnit Ha 3KpaH BBIBOIATCS CJIEIYIOIINE SHATEHS:

Tek.: TekyIee 3HaUYeHNE 3aJI€PKKH PACIIPOCTPAHEHUsT CUTHAJIA
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MuwuH.: MuHUMAIbHOE 3HAYEHNE, 3aPETUCTPUPOBAHHOE 33 BPEMs U3Me-
perus

Maxk.: mMakcuMajbHOe 3HAYEHUE, 3apPErMCTPUPOBAHHOE 3a BPEMS U3-
MepeHus

7.5.3 T'paduyeckme oTueThbI

Paznensr JJuarpaMmbl cobObITHT 1 X pOHOTPAMMBI aBAPUIA 1103BO-
JIAIOT OTOOpaXkaTh IOJIYUYCHHBbIC PE3y/IbTAThl U3MEpPeHUil B rpaduieckoit
dopwme.

Topuzonranbuast och — mikasa Bpemenu u3mepennit. Havaibnas Touka
OCH COOTHOCHUTCSI C BpeMeHeM HadaJla M3MePeHuit U Jajiee TPaJIynpyeTcs B
COOTBETCTBUU C BLIOpaHHbIM MaciiTabom — 1, 5, 15, 30 munyTt unm 1 gac.

B neBoM m mpaBoM BepXHUX yTyIaX BBIBOJIUTCS BpeMs Hadasaa M OKOH-
qaHus 0TOOPAXKaEeMOT0 MIEPUOIa U3MEPEHUIT COOTBETCTBEHHO.

st mocTpoenns u MpocMoTpa rpaduIecKux 0TIeTOB HEODXOIUMO:

1. B menio «Mamepennsi» = «G.821/G.826/M.2100» axTuBHpoBaThH
m3Mepenns, Haxkas kinasumy @. B crpoke craryca moskeH mmo-
SIBUTBCSI WH/IMKATOD pPeKuUMa u3MepeHuii «Ms.

2. Ilepeiitu K wHTEpecyIOmeMy pas3fely rpaduuecKux OTYeTOB (Me-
o «amepenusi» = «Jluarpammbl cobbituity nimm «zamepenus» =
«XpOHOIPAMMBI aBaAPHIi» ).

3. Boibparb maciiTad 1mrkasibl BpeMEHU U3MEPEHUii:

— B MeHIO «/IlmarpaMmer coGerTmity — mazxmuTe Kiaapnnry @
JUTS TIePeXoJia B PEXKUM U3MEHEHUs MaciiTada IMKaJIbI
Bpemenu. Jlg u3mMeneHus: MaciTaba UCIoIb3yiTe
dyHKIMOHAIbHBIE KJIABUIIN ITpnbopa. Beibpas neobxommmoe
3mavenue, nosropno Haxmure Kiasuiy @ s Bozspara B
peKuM BBIOOpA THUITa, 0TOOPAXKAEMOT'O COOBITHSI.

— «XpoHorpaMMbl aBapuil» — i M3MEHEeHUsi MacIiITada
BPEMEHHO IIKAJIBI UCIOJIb3YHTe (DYHKIMOHAIbHBIE KJIABUIIIH
pudopa.

7.5.3.1 JduarpamMMmbl coObITHIA

JluarpaMMbl IPEIOCTABIAIOT UHMOPMAIINIO O PaCIPEJIEJIeHuN COObI-
Tuit, Hab/romaeMbIX B TeueHue nepuoma usMmepenuit. [Ipu obuapykenmu
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COOBITUS 3aJIAHHOIO THIIA, HA JUATDAMME MOSIBUTCs CTOJIOEI], BBICOTA, KO-
TOpPOro OVIeT YyBEIUUUBATLCI IIPU OOHAPYXKEHUU COOLITHI 9TOro Tulla B
TedeHne MUHYTHI HAOJIIO/IEHUI.

Beprukanbnast ocb rpaayupyercs JOrapudMUIecKu U ONpe/IeisdeT 3Ha-
YeHUs COOTBETCTBYIONINX MAPAMETPOB.

USB/ 9V M—V 0.3dB 17:08:33
[uarpammp COOHTHIA
23—-11-2005 23-11-2005
16:41:33 CODE 17:41:33
106
105
10°4
103
102
10~1
1070 e

CODE BIT CRC >>

Puc. 7.15. Tnarpammbl coObITHIA(THII 0TOOPAYKAEMOTO COOBITHS )

USB/9V -5— —0.1dB 02:;37:59
[uarpamMMe COBHTHA
10-08—-2005 10-08-2005
00:14:54 CRC 01:14:54

10~4
1073
10~2
10~1
1070
il 5 15 >

Puc. 7.16. Tuarpammbl cobbrTuii(MacmTab mKasibl BpeMeHH)

st mpocMoTpa aumarpaMM COOBITHI:

1. BLI60p THUII& COOBITHASA OCyHIECTBJIACTCA C ITOMOIIBIO (byHKL[I/IOHaJII)—

HBIX KJIABUIII @, @ 0: @

2. s mepek/Iovennst MeXK Iy PeXKUMaMi BbIOOpa THII
Jtst mpocMoTpa auarpaMMm COOBITHI:

1. BLI60p THUII& COOBITHASA OCyHIECTBJIACTCA C ITOMOIIBIO (byHKL[I/IOHaJII)—

HBIX KJIABUIII @, @ 0: @
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2. 17151 mepeKIIoueHnst MeZKIy PeKIMaMU BBIOOpa THIIA COOBITHST / Mac-
mraba BPEMEHHON MIKAJIbI UCIOIb3YUTE K/IABUIILY @ ITo ymosraa-
HHUIO OTOOPAYKAIOTCS THUIIBI COOBITHIA.

3. s mepexmoueHns MeXKIy dKpaHAMU JuarpaMMbl BJIOJIb TOPU30H-
TaJbLHON OCH UCHOJIL3YITEe KHOIKHA OCu O

7.5.3.2 XpoHorpaMmbl aBapuii

XponorpamMmma rpadudecKn MOKa3bIBACT HAJUYNE OIIHOOK TECTUPYe-
MOro 1moToka. Ecim B TedeHnme m3MepeHusi oOHApy2KeHa aBapusd, Ha OCH,
COOTBETCTBYIOIEH aBapUU STOrO THUIIA, MOSIBUTCS CTOJIOEI, TOKA3BIBAIO-
Uil HaJIM4Yue aBapuu.

Perucrpupyembie aBapum mnepedmuc/eHbI CIeBa BJOIb BEPTUKAJILHOMN
ocu. Boicora cTos101a HE M3MEHSIETCsI, TOCKOJIBKY OH TOJIBKO JEMOHCTPHU-
pyer obHapyxkenue codbiThsi. OaUH CTOIOEN, COOTBETCTBYET MUHYTE Ha-
OJIIOJICHUIA.

USB/ 9V M—V¥ 0.3dB 17:10:21
XpOHOrpaMMb aBapyi

23—-11-2005 23-11-2005

16:41:33 17:41:33

Los il
AIs
Lor _| il
LOM
rROI | I
RMA

Puc. 7.17. Xponorpammb! aBapuii

1. AxkTuBupyiiTe mpumoxkeHne «XpOHOTPAMMBI aBapHii»
VeranoBute MaciiTab BpeMEHHOM MIKAJIBI ¢ TIOMOIBIO (DY HKITMOHA b
HBIX KJIABUIIL.

3. g IpoKpyTKM XPOHOTPAMMBI BJIOJIb TOPU30HTAJILHON OCH MCIIOJIb-
syiite knonku @ u O
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7.6 IIpocMoTp mpuHUMAaeMbIX U yCTaAaHOBKa MepeaaBaeMbIX
JaHHBIX

MeHr0 IpeI0cTaBIsIET BO3MOXKHOCTD IIPOCMOTPA COJIEPKUMOTO ITUKJIA,
cioB CAS/MFAS, a rakxke cio FAS/NFAS. Bux skpana nokasan Ha
pucynke L&

USB/9Y —5— 3.3dB 19:26:55

MNpocMOTPp AaHHBX

FAS/NFAS/Sa/S5i
CAS/MFAS

MNpocMoTp uMKna/KaHana

Puc. 7.18. Memnio «IIpocmoTp JaHHBIX»

7.6.1 IIpocmorp u ycranoBka FAS/NFAS

DTOT pezKUM PadbOTHI TPUOOPA IPEJOCTABIIAET BOZMOKHOCTH IPOCMOT-
pa comepxkumoro cyioB FAS/NFAS na nporskennu nocseganunx 16 1muk-
JoB. st Havgasa/OCTaHOBKHM OOHOBJICHUSI JTAHHBIX HCIIOJIB3YyiiTe KIaBu-
ury @). st mepekimotuennst MexKIy SKpaHaMu IIPOCMOTPA COTEPKIMOIO
FAS/NFAS u S-6uros — xnapunry @. Bun skpama mokasan Ha pucym-
Ke

USE./ 9V -5— 3.3dB — 19:19:22| USB/9V -5— 3.3dB 4 19:19:51
FAS NFAS Sas5i
FR 12345678 FR 12345678
c0011011 mlasssss Mprem Nepepaya

12345678 12345678
00 10011011 01 01000000

02 10011011 03 01000000 5i 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

MNayza Sa/Si MNayza FAS/NFAS

Puc. 7.19. Ycranopka FAS/NFAS
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7.6.2 IIpocmorp u ycranoBka CAS/MFAS

Pexkum npemocraBiisier mOJb30BATEII0 BO3MOYKHOCTEL IIPOCMOTPA CO-
nepumoro cjioB CAS/MFAS Ha npoTsiKeHUN MOCJIeJHUX IeCTHAIATH
uKJyI0B. Jlyisi Havasia,/ocTaHOBKY OOHOBJICHUST JTAHHBIX MCHOJIB3YHTe Kila-
purty @, [uis nepexIoYeHs MeXK Iy SKPAHAMHI [IPOCMOTPA — KJIABHUIILY

USB/9Y -5— —0.2dB / 15:06:42| USB/9Y -5— 3.3dB - 19:25:15
NpocHoTp MFAS NpocHoTp CAS
FR 12345678 FR 12345678 Mprem Nepepava
0000xYyxx ABCDabcd ABCDabcd ABCDabcd
0 00001011 1 00010001 o] 00001011 200001011<
2 00010001 3 00010001 1 1716 00010001 00010001
4 00010001 5 00010001 2 2717 00010001 00010001
6 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 6 6721 00010001 00010001
14 00010001 15 00010001 7 Z2/22 00010001 00010001
Nayza CAS Nayza MFAS

Puc. 7.20. Ycranoska CAS/MFAS

7.6.3 IIpocmorp nukJsa/kaHajia

DTOT peKUM PabOThI MEHIO IPEJIOCTABIISIET BOZMOXKHOCTD IIPOCMOTPA,
COZIEP?KIMOTO TIMKJIOB. JIJIs1 IIPOJIHCTBIBAHIS CTPAHHI] COEPIKIMOIO K-
na ucnonbayitre kiasumu @) (crpanuna seepx) u € (crpanuna BHU3).
pu nasxkarnn xknasumy @) obrosenue nannbix npekpamaercs. Bu sxpa-
Ha nokazaH Ha pucynke [L21]

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

TS BINARY HEX ASCII

0 10011011 9B [§-D]

1 11001000 C8 (x)

2 11010110 D& (x)

3 00000000 OO )

4 00000000 OO )

5 10110010 B2 (2)

6 00000000 OO )

7 11110111 F7 (B)
Nayza

Puc. 7.21. TIpocmoTp 1ukJ/ia/KaHajia
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7.7 BcraBka ommnubok

B Tecrepe peamnzoBaHa BO3MOXKHOCTh BCTABKI PA3TMIHBIX BIHIOB OIITH-
OOK U TeHepaIy aBapuii Pa3jnvdHbIX THIIOB. By 9KpaHa MMoKa3aH Ha pu-
CyHKe [L2Z

USB/ 9V -5— 3.3dB 19:27:33

BcTtaBrka owmbok

6uTE.

CropocTe 1le-5

KonuuecTtBo Henp
OunGrm  BrknwueHo

Tun aeapum  LOS
Bpema Henp
Aeapua  BrknwueHo

BUTB. E-bit FAS >>

Puc. 7.22. Menio «Bcraska omundbok»

7.7.1 Twuno ommndku

[Tapamerp Tum ommbKu orpeesigeT THI OMUOOK U3 CJICIYIOIIEIO
CIIUCKA!

OuTB.: reHeparus OUTOBBIX OMINOOK;
E-bit: renepanus 6urossix omubok B [ICII;
FAS: reHeparnsi omubok B cioBe FAS;

MFAS: renepanus omunbok B ciioBe MFAS;

CRC: reneparusg CRC ommboxk;

REBE: reneparmua REBE omubok;

SLIP—: remepamusi OTpUIATE/IbHBIX IPOCKAJIL3BIBAHUI B TECTOBOI

TOCICIOBATEILHOCTH;
SLIP-+: remepamust MOJIOKUATEIbHBIX TPOCKAJIL3BIBAHUN B TECTOBOI
TOCICIOBATEILHOCTH;
KOJB.: TeHepalust KOJOBBIX OIMTHOOK.

7.7.2 CkopocTb

[Tapamerp ormpeie/isieT CKOPOCTh BCTABKH ONMMUOOK U3 CJIEIYOIIETO CITAC-
ka: 1071:1072;1073;107%;107°;1076; 10",
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7.7.3 KoaungecrBo

SHavueHne mapamerpa OIpeae/sdeT KOJMIECTBO OIIHOOK JJisi BCTaBKH
u3 cieayromiero crucka: Henp — nenpepbiBHas BcTaBka omubok; 1; 10;
100; 500; 1000; 5000.

7.7.4 CrapT/cTOn BCTaBKHN OINNGOK

IToste O1MOKM 1103BOJISIET YIPABJIATH IIPOIECCOM BCTABKU OIIUOOK.

7.7.5 Tun aBapun

Bosmorkna ycranoBka aBapuum u3 CISLYIONIETO CIUCKA:

LOS:

AIS:

LOF:

nponajanue CUrHaJja;

CUTHAJI WHIUKAIIUA aBapuiiHoro cocrosuusd. [lepegarauk mepe-
JaeT BCe eIUHUIIDI;

aBapus MUKJIOBON cuuxpoHuzanuu. [Ipomnamanne cuaxpocurua-

jga FAS;

LOM: aBapust cBepxIukJ/I0Boii cunxponunsaiuu B BI-16 (nponaganue

RDI:

cBepximkoBoro cunxpocuraansa MFAS (pek. G.704 ITU-T, m.
5.1.3.2), Bce 6uter pasubl «1» B 16BU, Bce 6uthl pasubl «0» B
16BU);

AJIC-aBapus nasnbureii cranmun (pex. G.706 I'TU-T'). Tecrep me-
penaér «1ly» B KaykJI0M TpeTheM OuTe KarKJIoro IUKJIa HYJIEBOTO
BU, koTopblit He COIEPKUT CUTHAJIA [IUKJIOBOM CUHXPOHUBAIIIN.
Apapuiinbrii curaa FAS DISTANT MOXKeT MepeIaBaThCsl TOJTBKO

¢ PCM-31 u PCM-30;

RMA: ACIL/IC-aBapust cBepxuukia jajbheil cranimuu (pex. G.732

LSS:

ITU-T). st 95TOr0 aBapuifHOro CUrHaJIa, AHAJIN3ATOP HePEeIaéT
«1» B Kaxk oM mrectom bute Kaxkaoro 16BIU B mysneBoM nukie.
Apapuitabiii curaaga FAS DISTANT MOXKET IepeJaBaThCsl TOJIBKO
¢ PCM-30;

CUT'HaJI IIOTEPU CUHXPOHU3AIUU C IIPUHUMACMON TECTOBOH I10-
CIIeTOBATEILHOCTBHIO.

ARTF: apapusi, npu KOTOPOil MOTOK CTAHOBUTBHCSI MWHCTPYKTYPUPO-

BaHHBIM (BBIMVISIUT B BHJe mocsepoBareabHoct O u 1)
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7.7.6 Bpewmsa

Suadenue 11071 Bpems orpejiesnisier [MTeIbHOCTh TeHEPAIUN aBAPUN
u3 cieayiomiero ciucka: 0.1, 0.5, 1, 2 unu 5 cexyu; nin Henp — nerpe-
pbIBHAS M€HEPAIUs.

7.7.7 Crapt/cron renepanuu aBapuii

ITosle ABapus 103BOJIsIET YIIPABJISTH IIPOIIECCOM I'E€HEPAIMH aBapHUIi.

7.8 ®opma umMmyJsibca

Shve) onuHOHaaner MEHIO peajin3yer QyHKIUI0 0TOOparKeHMsT 1 aHa-
su3a GOpMBI JIMHEHHBIX HMITy1bcoB 2 MonT /¢ (G.703) orHocnTe/1bHO CTaH-
JapTHOrO Irad/oHa (GOpPMbI UMITYJIbCA.

[MTab1oH mMITy/IbCA, OTODparkaeMblil Ha dKpaHe, MpeacTaBiger coboit
yIpoleHHyto Bepcuto mabjona G.703, mokasaHHOIO Ha PUCYHKE

3B 6asoByio KoHUIYparmIo He BXOZHUT. JLOCTYIIHO TOJIBKO HPH ONOJHATEIHLHOM
3aKase OIIUN.
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269 ns
(244 + 25)

S

HomuHanbHbIN
MMMynbC

20%

V=
100%

10%|10%
©
S
3
2

20%

50%

244 ns

219 ns
(244 - 25)

0% |eeee b farnnnsaens :

20%

. 488 ns
(244 + 244)

Puc. 7.23. [Iabmon nmmyasca G.703 (2048 x6ur/c)

7.8.1 TIlopsimok paboTbl

1. BruiounTs mmranne tecrepa kuonkoii @).
2. TlogkmounTh K THE37aM RX TecTepa m3MepuUTe/bHBIN Kabeb.

IIpedynpeostcdenue:

Xomasa exodnoe conpomusaerue mecmepa 6 pestcume «Moru-
mop» no 6xody Rz npesviwaem 4 xOm,nodxirouerue mecmepa
MOHCEM, NPUBECTNU K HAPYULEHUIO HOPMAALHOT PaOOMbL MPaK-
ma npu cAYHatinom ekatoueruy pestcuma « Tepmunans (napan-
AENBHOE NOJKAIOYEHUE K MPAKMY OONOAHUMEALHOT HA2PY3KU
120 Om — ocaabaerue cuenara na 3.50B u paccoziacosanue
0NA OAUHHOT, NUHUY,).
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ITpumewanue:
A UCKA0NeHUA CAYHATHOLT HAPYWENUT PAOOMbL MPAKMaA U
NPUOAUSUMENLHOT, OUEHKU HOPMBL AUHETTHO20 CULHANG MOKHC-
HO NOOKAIOYAMBCA K MPAKMY NAPAALEABHO “epe3 ene3da Mo-
HumMOpUN2a Kkpocca (co ecmpoernuimu peaucmopams 430 Om).
IIpu amom u3-3a NAPA3UMHBLT PEGKMUCHBIT COCTNABAAIOULUL
pasdesumenvrozo mpanchopmamopa mecmepa b6ydem Habao-
AaMBCA CULHAA C YBEAUMEHNDIMU N0 OAUMEALHOCTNU PPOHMA-
MU U TEOCTNAMY UMNYALCO6. Anarozuyunvie uckadicenus 6y-
dym npu BKAIOUEHUL BCMPOEHHBIT 3AGULUMHHLT CONPOMUBAE-
Hull mecmepa.

3. B menio «Jluneituoiit unrepdeiics BKIOUUTL pexkum «Tepmunais
[P OKOHETHOM IOJIK/TIOYEHNN TeCTepa K BBIXOIY KOHTPOJIIPYEMOIO
rpakTa (Harpyska 120 Om) uin peskum « MOHUTOD» IIPpU IapasLIeb-
HOM IOJIKJTIOYEHNH K KOHTPOJIMPYEMOMY TPAKTy (BBICOKOE BXOJHOE

COILIPOTHBJICHHUE).

4. Toar/moYnTh U3MEPUTE/ILHBI KaOeh K IIPOBEPIEMOMY TPAKTY.

7.8.2 KoHTposb HOpPMBI IMIYJIbCA

Ha pucrutee orobpazkaercst OJMHOYHBIR UMITYJIHC CHOPMUPOBAHHDII
CTpO6OCKOHquCKHMﬁMeTOﬂOMﬁHB HECKOJIbKUX MMITYJILCOB JIMHEITHOT'O CUT-
nasta. [lonoca mponyckanus ocrmsiorpada B stom pexkume 0.01...110

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

[T linpuHaz - [T lipyHa: 234 He
HapacT.: - il il HapacTt.: 31 Hc
Cnag.: - Cnap.: 31 Hc
YpoBeHk: - YpoeeHb: 2.8 B
HeTt curHana
OumGka 0K
| | NP
06HOB ., Ocuy 06HOB , Ocuy

Puc. 7.24. Orobpaxkenne GpOPMbI HMILYIbCA

Tlist obHOBIeHNst nHMOPMAINT Ha SKpane Hazkmure @).
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Nmmynbe apromarudecku nomernaercsd B madson G.703 myrem ciasura
UMITYJIbCa II0 OCH BPEMEHU 1 MaCH_ITa6I/IpOBaHI/IH IO aMILJIUTY/IC.

W3-3a ocobennocreii anropuTMa m3MepeHus, popMa n300parkeHHOTO
Ha JUCIlJIee UMITYJIbCa MOXKET OT/INIaThCA OT peaﬂbHOﬁ <1\JHOFO‘{I/ICJ’[€HHBI€
Y3KHe BBIOPOCHI Ha OCIHJIZIOTPAMME) TI0 OJHON M3 CJICYIONIIX MPHYINH:

— aMIuIITya curHasa npesbimaer +4B (nepenosaenne);

— HWMeeT MeCTO JIZKUTTEpP JIMHEHHOro CATrHAJIA;

— peryJIsIpHBII JINHEHHBIH curHas (Haupumep, B GOJIBIINHCTBE
BPEMEHHBIX WHTEPBAJIOB Tepeiaercs Bee Bpemsi ).

JList BbIsiCHEHUs] TPUYUHBI UCKAYKEHUI MOYKHO IIOCMOTPETb OCITUJLIO-
rpaMMy KOHTPOJIPYEMOTO CUTHAJIA U COMEPKIMOe TIOTOKA B pezknMe «IIpo-
emorp Jaunbix /[Ipocmorp mukiay. B cirydae peryssipHoro curnajia n3me-
HHUTH 3all0OJIHEHHE BPEMEHHBIX WHTEPBAJOB WM TOJATh B KaHAJ CHATHAJ
AIS. Jlns mpocMoTpa ociuLIorpaMMbl HazkmuTe @).

7.8.3 IIpocMmoTp ociuorpaMmm

Ha nucruree orobpazkaercsi oiHOKpaTHas BLIDOPKA JTMHEHHOTIO CUTIHAJIA
3a nnrepsai 4 mkc. [Tomoca nponyckanust B aTom pexkume 0.01. .. 10MTI'm.
Ecnun ammmmryna curnasia mpesbimaer +4B, #Ha ocmuiorpamMme MOTyT
HaOJI0IATHCsT OCTpbIe KK (nepernoyiHenue). CHUHXPOHU3AIUST OCYIECTB-
JIsieTCs OT Hapacraroliero (gpponTa umirysibca. [Ipumep ociumorpaMmeb
IIOKa3aH Ha PUCYHKe (mar ropusoHTABHBIX JUHUI ceTku — 250 H,
Iar BepTUKAJIbHBIX JIMHUI CETKN yKa3aH B JIEBOM BEPXHEM YIJIy SKPaHa).

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

0.5 B/nen.

2.8B=

——
| it
-
| it
Y
| et

R
)

06Hoe. PopMa

Puc. 7.25. Orobparkenne oCIUIIOrPAMMBI

Bepxym-FE1: Pyxoeodcmeo no akcnaAyamauuu
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Jliist obHOBIeHNsT nHMOPMAINT Ha SKpane Haxvure @).
Jlj1st Iepexo/ia B PesKUM KOHTPOJIs (DOPMBI uMiy/bca HaxxmuTe @).
Jlyist yemmennst curnaia Ha 6 wm 12 1B maxuure @.

7.9 JI>kurtep

USB/ 9V —— 0.3dB 01:19:30

fxuTTep

HamepeHua axuvTTepa

MakcHMansHo pONYCTHUMBIA OXMTTER
MNepepaTovHan xapakTepucTHUEA
leHepaumAa axUTTEpRAa

Puc. 7.26. Menio «/Lxurrep»

10 OHHI/IOH&JII)HOGH MEHIO IPEIOCTABIACT JOCTYI K CJICAYIOmuUM (PyHK-
usiM 00paboTKu hazoBOro IporkaHust (JPKUTTEPA):

N3mepenust mxkutrepa: nsmepenue (HazoBoro JApoKaHus B MIPUHU-
Ma€eMOM CHUI'HaJIE.

MakcumaibHO JIOMYCTUMBINA 2KUTTEP: H3MepPEeHNe MAaKCUMAJIBHO
norycrumoro jrurrepa (MTJ) B coorsercrsum ¢ pek. G.823 ITU-
T.

Ilepenarouynas xapakrepucruka: msmepenue xapakrepuctuku JTF.

Tenepanus mxutTepa: remepaiius (Ha30BOro JAPOKAHULA C 3aJaH-
HBIMU aMILTUTY/IOH, MEHSIONEHCs 110 TApDMOHUYIECKOMY 3aKOHy, 1
9aCTOTOM.

7.9.1 MWN3mepeHus IKuTTEpa

DTOT pexkuM paboThl obecrieunBaeT u3Mepenne (ha30BoOro JIPOKAHWST B
[PUHAMAEMOM CUTHAJIE.

1B GasoByio Kondurypamuio He BXoguT. JLOCTYIHO TOIBKO HPH ONOJHATEIHHOM
3aKase OIIUN.

Bepxym-FE1: Pyxosodcmeo no axcnayamauuy
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USE/ 9V —5-¥ 0.95%dE 12:48:45
xm1TTEp
Mak.: 0,420 UI Tek.: ©.,379 UI
2.5 2047990 Iy Tekywee
3HayeHue
}0
MakcmMmankHoe sHaYeHne 1.5 MakcumansHoe sHaYyeHne
3a BCE BpeMA H3MepeHui 1.0 3a nocnefHue 60 cekyHp
0.5 quhlSop HIMepuTensHoro
UnbTpa
ol bl M., oy,
CrapT C6poc HP1H P

Puc. 7.27. Mento «I3mepenns mxuTTEpa>

Ha puc. [PUBEJIEH TIPUMEDP U3MepeHuii (Iar ropu30HTAIbHBIX JIU-
uuii cerku — 0.5UIpp).

Jst magarta m3Mepennii maxvure @.

Jlnist ouncrku sKpana Haxxmure @.

Hnst Beibopa usmepuresnbaoro duasrpa HP14+LP (200 .. 100k ')
WK
HP2+LP (18xI'm. .. 100xI'm) mazxvure @.

JIist IlepekIIoueHnsl BApMAHTOB MIePEKII0UeHnsT (DUIBTPOB U COXpaHe-
rne/3arpyska maxvure @

7.9.2 MakcuMaJIbHO JIOILyCTUMBIi JIXKUTTEDP

Meronuka m3Mepennst MakCHMAaJbHO jomycTumoro jpkurrepa (MTJ,
pekomenanust [TU-T G.823) sakimodaercs B ONpeeIeHIN s KayK IO
YACTOTBI HAMOOJIBINEN aMILTUTYAbI JRKUTTEPA Ha, Pa3HbIX YacTOTaX, IIPHU
KOTOPOil CyMMapHOEe KOJIMYEeCTBO CEKYHJI C OIMIMOKAMU B IPUHUMAEMOit
ITICII me tpeBbIIIaeT IBYX.

Heob6xonumblie yciaoBusi nu3aMepeHuii:

1. Haymaue cunxponusarun ¢ IICIIT (orcyrersue curnana aapuu LSS).

2. Tak Kak B nepejaBaeMblii MOTOK BHOCUTCS OOJIBIION JZKUTTEDP, BCE
TEKYIIIe U3MEPEHUsI JIOJIZKHBI ObITh OCTAHOBJICHBI MJIN IPHOCTAHOB-
Jenbl (Taysa).

st Havuasa/0CTaHOBKY U3MEPEHUH UCIIO/Ib3YHTe KIIABUIILY @
B pesymbprare mamepennii Ha skpaHe mpubopa OyAeT MOCTPOCHA Tha-
rpamma xapaktepuctuku MTJ. TopuzoHTadbHAS OCh JHATPAMMBI COOT-

Bepxym-FE1: Pyxoeodcmeo no akcnAyamauuu
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BeTcTByeT muamazony dacToT 20I'm...100xI'n, BepTukambHasg och — aM-
IJINTYJIe PeHEePUPYEeMOro JI2KUTTEePA.

USB79Y _ —5- 0.0dB ©3:49:51
MakcHMMansHo ﬂOI'I!._JCTMMHﬁ AXUTTEP
65 Oy

| 3HaueHHA, HeaoCTyNHEIE
ANA reHepaumnn

[onycTUMBIi AXUTTep—

Macka MTJ__| ~HeponycTMMbIN SKUTTEp

20 100 1k
=

Puc. 7.28. MakcnMaabHO OMyCTUMBIH TKUTTED

||||||!||||||||||||..
1|| I

Ok 100k

[IBera Ha nosryuenHoii quarpamme (cM. npumep Ha puc. [L28]) coorser-
CTBYIOT CJIEYIOIMINM XapaKTePUCTHKAM:

Beaprii: Gemoit mununeit obosnaden mabiaon MTJ mo pexomenmarum
G.823.

3esieHblii: AUANa30H JOIYCTUMOIO IXKUTTEPA [IJIsT TECTUPYEMOI'O TPaK-
Ta.

KpacHblii: auamna3oH HeIONyCTUMBIX 3HAUEHHH (pa30BOro IpOrKaHUs
JIIsT TECTUPYEMOTO TPAKTA.

DuosIeTOBbI: IUAala30H 3HAYEHMI, HeJOCTYIIHBIX JIJIs TeHEPALMH [IPHU-
GopoM.

7.9.3 IlepemaTouyHasi XapaKTepUCTUKA

[Tpu m3mepennn nepegarodnoii xapakrepucrtuku gxurrepa (JTF) B
KaHaJl BBOIUTCs JizKuTTep B coorBercrBun ¢ Mackoit MTJ (Figure G.823/13,
pekomenanusa G.823 ITU-T), a 3arem usMmepsieTcst 3HAUEHUE JZKUTTEPA
BO BxOoaHOM curnaje. Pacuer JTF npoussomurcsa mo dhopmyiie:

Jout(fi) - J’mtr(fz)
Jin(fi)
Jts yBeJImdeHns TOYHOCTH pe3yabTaTa Ilepes] HAYaJ oM U3MepeHUd
HEeOOXOIMMO BBITIOJTHUTE KAJIMOPOBKY.

JTF(f;) =20lg

Bepxym-FE1: Pyxosodcmeo no sxcnayamauuy
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ITpumevarue: ain nposedenus xarubposru npubop dossicen
pabomams 6 pescume «cam wa cebss. aa amozo neobrodumo
3aMKEHYMDB Meotcdy cobotll npuemrnti (Rz) u nepedarouyut (Tz)
nOPMbL.

Kamubposka mo/1KHa IPOBOJUTHCS B CIIEAYIONINAX CIIYIAsIX:

— Wsmenenne tuma [TCII;
— Usmenenne tuna mukaosoit crpykrypsl (MKM-30, TKM-31,
HECTPYKTYPUPOBAHHBIN TTOTOK).

Pesynprar kaaubposku npusejien #a pucynke [L29)

USB/9V -5— 0.0dB 07:27:41
MNMepepaTouHaa xapakTepucTUKa
dB 5
0 -,
- —
_5 -
-10
-15
-20
-25 L e e L R R S
100 1k 10k 100k
Crapt Kanuép

Puc. 7.29. Pezynbrar KaaubpoBKHU IEepeIaTOTHON XapaKTePUCTUKN

7.9.4 Tenepanusa mXKuUTTepa

B nepenaBaemblii TecTepoM CUIHAJ BHOCUTCH TAPMOHUYECKUI JIZKUT-
Tep 3aJaHHOI YacToThl 1 ypoBHs («peak-to-peak» ). leneparust mxurrepa
npousBoauTCs B coorBercTBHE ¢ peromermarmeit [TU-T O.171.

IIpu remeparun mKUTTEPaA J0KHA UCIOIHL30BATHCS BHYTPEHHSISI CUH-
xpornsanus. [loaroMmy mepej; Hadaj0M TeHepanun yoeauTech, 9To mapa-
merp CunxpoHusanusd B MeHo JIuHeliHbIii nHTepdeiic ycraHoBIeH B
suadenne BHyTp.

[Ipu ycranoBke napamMeTpoB reHEepUPYEMOTrO JKUTTEPA UCIOJIB3YIOTCH
CAeAYIONINe KJIABUIIN:

— @ — yMeHbIeHHe TEKYIIEro yCTAHOBICHHOTO 3HAUCHUS
— @ — yBesmueHUE TEKYIIErO yCTAHOBJICHHOIO 3HAYMCHHST
— @ — 3aJlaHue 1ara U3MeHeHud IrapaMeTrpa

Bepxym-FE1: Pyxosodcmeo no akcnayamauuu
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s Hagasa/oCTaHOBKY MPOIECCa TEHEPAINH MCHOIb3yHTe KIIABHIILY

USB/ 9V -S5— -0.2dB 19:34:39

eHepauma axvTTEpa

MNepepava
20 Iy
YpoBeHb 0,000 UI
Mpuem
HP1+LP ———
HPZ+LP ——
Crapt - + 1

Puc. 7.30. Mento «I'enepamnust mKurTepas

B okne «I'eneparust pkuTTepay 0TOOPAKAIOTCS CJAEIYIOIIIE IIapaMeT-
pBI:
— Ilepemaga — ycTaHOBKa ITapaMeTpPOB MeHEPUPYEMOTO JIZKUTTEPA!

YacroTa: 4acTOTa NMEPEIaBAEMOro ZKUTTEPa
(20T, . . 100kI'm)
YpoBenb: makcumasbHas amiuryaa gxurrepa (B Ulpp)

— HpI/IeM — BBIBO/I TEKYIIET'O SHAYCHUA JI2KUTTEPpa B IIPUHUMAaEeMOM
CHUT'HaJIC.

Bepxym-FE1: Pyxosodcmeo no axcnayamauuy
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7.10 Koudwuryparmus

IIyukT menio Konduryparust npegocrapisgeTr BO3MOXKHOCTL KOHMU-
IyPUPOBAaHUS ITapaMETPOB OCHOBHBLIX HACTPOEK, HACTPOEK JIMHEHHON dUa-
CTH, MOCJIEIOBATEILHOTO TTOPTA, KAJMOPOBKU.

Ilnsg gocTyna K sxpany Komdurypamus, naxkyure KaaBunry (), me-
pemecTuTe Kypcop Ha nyHKT KOHMUryparus u HasKMHUTE KJIABHIILY (),
oC/Ie 9ero Ha, JIUCTIIee TIOSBUTCS MEHIo, TIoKa3aHHoe Ha pucynke [L31]

4 . 8oV MS-Y

—6.2dB 15:51:38

Koneurypauus

(JCHOBHBE HACTPOUKU
fluHerHan vacTb
Pexum kanuBpoeku

Puc. 7.31. Mento «Konduryparmus»

7.10.1 OcHoBHBIE HACTPOUKM

4. 3OV H5-V

—6.7dB 15:51:38

OcHoBHEE HACTpoONKU

17:37:11
flata 27-10-2004

Bpema uzmepenun 03:00
OTHOCKUT. M3M. no Kon
3BYK MHAWMKaUWA Bkn

ABTOBbIKITIOUEHWE Bblkn
Oucnneil aBTOBbIKA Bbikn
HAsbik Pyc

Puc. 7.32. OcHoBHBIE HACTPOUKHI

Bepxym-FE1: Pyxoeodcmeo no akcnayamauuu
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B nannom pekume mpubopa BBITOJTHAETCH HACTPOIKA CIICYIONINX ITa-

paMeTpoB:

TeKyIllee BpeMd;
TEKyTas JaTa;

BpeMd U3MEpeHusd, ITO3BOJIAIONIEEe aBTOMATUIECCKNU ITPEKpaliaTbh
M3MEpEeHNs TT0 UCTEIEHNN YKA3AHHOTO MPOMEKYTKa BpeMenu. s
OTKJIIOUCHUS JAHHOU (DYHKIIUU YCTAHOBUTE BPEMS U3MEPCHUS
pasuabiM 00:00;

OTHOCHUTEJIbHBIE M3MEPEHMUS:

— o omu6. @ — Ecmu a6comornoe uncio omubok E = 0, To

ero orHocurenbHoe ER (rate) momxuo orobpaxarcs kak 1/N,
ryie N - KOTM9IecTBO 97IEMEHTOB, TIPUHSITHIX 38 BPEMST
U3MEPEHUIL;

ITo xon. @ — DrTo 3HAYNT, YTO ec/aM KOIMIECTBO OMMOOK
MEHBIIIE TIOPOra, TO OHU He 0TOOPaXKAIOTCsI (0TOOPAXKAIOTCS
<u 3nHadenue mopora). [Topor onpenensiercst kak 1/N, rme N -
KOJINYECTBO 3JIEMEHTOB, IPUHATHIX 3a BpeMs U3MEPEeHuil ;
Boikia. @ — Ecim a6comornoe uncio omutox E = 0, To ero
orHocurenbaoe ER (rate) mosmkuo orobpazkarcs kak 0/N, rue
N - KOJIUYIeCTBO JIEMEHTOB, MIPUHATHIX 38 BPEMs U3MEPEHUI.

— 3BYKOBas MHJIMKAIUs — BKJIIOYUACT U BLIKJIIOYAET 3BYKOBOI CHUTHAJ
[IPU aBapUU UJIU OIITHOKE;

— KPpHUTEpHUHN aBTOMAaTHUYIECKOI'O OTKJ/IIOYEHUA TecTepa:

Brikna (@) — (bYHKIUsT CAMOBBIKIIOUEHNST TeaKTUBUPOBAHA;
Tun 1 (@) — Tectep orkmodaerca B caydae 10 MuHYTHOTO
OTCYTCTBUA HazKaTUd Ha KJIaBUIIN, OTCYTCTBUU HSNIepeHI/Iﬁ n
OTCYTCTBUM OTIIPABKU TECTOBOI MOCJIEIOBATETLHOCTH MU
reHepalnuy aBapuii;

Tun 2 (@Q) — Tecrep orkmouaercs B cayugae 10 MumyTHOrO
OTCYTCTBHS HaXKaTUsl HA KJIABUINU U OTCYTCTBUU M3MEPEHHUIA;
Tum 3 (@) — Tecrep orkmouaercs B caydae 10 MuHYTHOTO
OTCYTCTBUS HarKaThsl HA KJIABUIIN.

— ,ILI/ICHJIGIL/'I aBTOBBIKJI. — (bYHKHI/IH aBTOMAaTHUYECCKOI'O BBIKJ/JIIOYCHUA

JUCILIEA, UCIIOJIb3YETCA /I YBEJINICHUS BPEMEHN aBTOHOMHOM
paboThl pubopa;

— SI3BIK — M3MEHEHUe sI3bIKa mHTepdeiica.

Bepxym-FE1: Pyxosodcmeo no sxcnayamauuy
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7.10.2 Jlunelinag yacTb

USB/9Y M—¥ 0,3dB 18:11:13

MHerHan YacTb

3Hau.kaHan. 00000000
3akoH Koaup. A-law
Snact.bydep 256 bit

Puc. 7.33. Menio «JIuneitnasg gacTob»

3Ha4. KaHaJI.: [MapaMerp OHPEIe/IAIONINN COAEPKUMOe KOJ/Ia MOJIUa-
HUsI, BCTaBJIsIEMOTO BO BCe CBOOOJHBIE OT IEpeIadu
nndopMaI BpeMeHHbIe UHTEPBAJIbL.

3akoH KOAUpP.: YCTaHOBKA 3aKOHA KOMIIQHIMPOBAHUS 3BYKOBbBIX JIaH-
ueix (A-law win p-law).

Duact. 6ydep: ycraHoBKa pa3Mepa 3JIaCTUYHOro Oydepa, KOTOPIi
puMeHsieTcs pu u3Mmepennn napamerpos Clock Slip:
CLSLIP+ u CLSLIP—.
3ammce B 9J1aCTHIHBIN Oydep MPOU3BOIUTCS € IaCTO-
TON CUTrHAJIA, TMOCTYHAIONIEro0 Ha MOPT SYNc, a Ure-
HUE — € YaCTOTOH CUTHAJIA, HMOCTYIAIOIIEro Ha MOPT
Rx. Ilpu nepenonnenun sjacrudnoro 6ydepa mnpu-
0OOp perucTpupyer OTPUIATETHFHOE TTPOCKAIb3bIBAHIE
CLSLIP—; upwu omrycrometnnu Oy depa — MoJI0KUTE b
noe npockasib3biBanne CLSLIP+.
Eciu mapamerp «mact. 6ydep» ycraHoBjeH B 3Ha-
geHne «Bbikiy, namepenue napamerpos CLSLIP+ u
CLSLIP— ne npoussojuTcs.

Bepxym-FE1: Pyxosodcmeo no akcnayamauuu
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7.10.3 Pexum KaiubpoBKU

[Ipu BBIOOpPE MeHIO PexkuM KaJImOpPOBKHM OTKPBIBACTCSA MEHIO ITOKa-
sanHoe Ha pucynke L34 O ToMm Kak HUCIOIB30BATH KAJIMOPOBKY CM. B
rmase B

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

Peskkt KanuBpoBKH

MogaiTe Ha W3rM, NopT
3TANOHHYKD Y4acToTy

Puc. 7.34. Menio «Pexxum xaaubpoBKu»

Bepxym-FE1: Pyxosodcmeo no sxcnayamauuy
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8. METOAMKA TTOBEPKWU

Hacrosmuit pasmesn ycranaBinBaeT MeTOIbI M CPEICTBA KaJIUOPOBKHU
Ha Tectep BepkyT-E1. PekoMmernayemast mepnoguaHOCTh KaanOpoBku — 1

pa3 B rof.

8.1

Omnepanum u cpesicTBa KaJIUOPOBKH

[Ipu npoBejiennn KaJuOPOBKU JTOJIZKHBI [TPOM3BOIUTLCS OIEPAIuu U

IPUMEHATHCA CPeIaCTBa I/IBI\erpI/ITe.HbHOIU/I TEeXHUKH, YKa3aHHbIC B TabJIu-

e Bl

Tabsmia 8.1. IIpumensiembie cpeicTBa U3MEPUTETBHON TEXHUKN

Bepxym-FE1: Pyxosodcmeo no sxcnayamauuy

donyckaembie
3HaAYEHUs
HaumenoBanue onepanuii, | Homep Kanubpye- morperi-
MIPOU3BOAVIMBbBIX IIPpHU Ly HK- MBbIe HOCTel nian cuurT
KanubpoBKe Ta OTMETKU npeaesbHbIe
3HAYEHUs Xa-
PaKTEPUCTUK
Buemnuit ocmoTp BT
OmnpoboBanue W
OrmnpenesieHre METPOJIOTUYECKUX XaPaAKTEPUCTUK:
OrnpejieieHrie HOMUHAJILHON R3] 2048000; +6 Y3-57
CKOPOCTH IIEPeJIavu M IIPEJIEIOB 2042000
M3MEPEHUs] TAKTOBON YaCTOTHI, 2054000
I'n
Ompeenenne mapaMeTpoB 4.0 21 | mapaMeTpbl Cl1-
OJUHOYHOI'O MMILYJIbCa Ha AMILyJIbCa Ha 114/1
BoIxoze 2048 x6ur/c: BoIxoge 2048
K6uT/c
— aMILUTUTY/Ia UMITyJIbca, B; 2,7 -3.3
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Tabnuna 8.1. Ilpumensiemble cpencrBa n3mepurenbHoil Texuuku (IIpomoskenne)

Hdonyckaembie
SHAYEHUS
Haumenosanue onepamnuii, | Homep| Kaau6pye- norperm-
IIPOU3BOAVMBIX IIPU IIyHK- MbIe HOCTel nJjan CcurT
KaJnOpoBKe Ta OTMETKH npejesibHbIe
3HAYEHUs Xa-
PaKTEPUCTUK
— IMIUPUHA UMIIYy/IbCA Ha yPOBHE 219 - 296
[TOJIOBUHBI aMILIUTY/IbI, HC;
— OTHOIIIEHUE AMILIUTY/IbI 0,95 — 1,05
OTPHUIATEIBHOTO U
[TOJIOYKATETHHOIO UMITYIbCA
Omnpenenenne  6ezomubounoit | KAZ nJI-
paborbl  Tecrepa UPHU  I[IPU- 2048/
eMe JIMHEMHOrO CHUTHaJa C 1024
3aryxanuem ot 0 10 36 1B
Orpeiesienrie CKOpOCTH BZ3A 2048000 +6 I'3-
repeadu Ipu CUHXPOHU3AIIAN 112/1
OT BHEIIIHETO HCTOYHUKA, OUT/C 93-57

IIpumevuanus:

1. BmecTo yKazsaHHBIX CPEICTB N3MEPUTETHHON TEXHUKHN Pa3peIaeTcs
PUMEHSITH APYTHUe aHaJOTUIHBIC U3MEPHUTE/IHLHBIC TeCTEPDI, 0becte-
YUBAIOIINE U3MEPEHUS COOTBETCTBYIONIUX [TAPAMETPOB ¢ TpebyeMoii

TOYHOCTDBIO.

2. CpejicTBa M3MEPUTENIBHON TEXHUKU JOJIZKHBI OBITH UCIIPABHBI, 110-
BEPEHBI U MMETh CBUJIETE/ILCTBA (OTMETKHU B (DOPMYJISIPAX UJIH T1ac-

OpTax) O MOBEPKE.

I/ICHOJIbSyel\IbIe TEXHUYICCKNE XapaKTEPUCTHUKN CPEJICTB HU3MEPUTE/Ib-

HOIl TEXHUKU IPUBEIEHLI B TaOJIMIIE

Tabsmma 8.2. XapaKTepUCTUKN CPEJACTB M3MEPUTEILHON TEXHUKI

HaumenoBsanue

CHUT Tun

OcHOBHBIE TEXHUYECKUE
xapakTtepuctuku CUT

IIpenensb:
u3MepeHust

ITorpenisoctp
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Teneparop I'3-112/1 | 100I'n, — 10MIy +0,5%
CUTHAJIOB
-8 1
Hacroromep 0,1T'1—100MT'y + (2 1077+ fmtm) %
JIeKTpOHHOCUYET- | U3-57 Iake—104c e T
HBII i<2'10 +ﬁ)%
AmMmiuTyia curHadia;
Ocrtorpad 1072 — 160B;
T p . C1-114/1 | Bpemenubie +5%
YHABEPCATILIBIT unTepBaJE: 2 - 1078
— 0,8¢c
S) aJie -
HPHBATICHT 2048/ |0 364B
KabeJIbHOIl JInHuN 1024

8.2

YcaoBus KaanbpoBKU

Onepaunﬂ KaHI/I6pOBKI/I BBITIOJIHAECTCA B HOPMAJIbHBIX YCJIOBHUAX 3IKC-

LTy aTaIAN:

TeMneparypa okpyxkaoreii cpeapt (20 + 5)°C;

OTHOCHUTEJIbHAA BIAXKHOCTH Bo3myxa oT 40 mo 80 %, upn
remiiepatrype 25°C;

armocdepnoe sasienne ot 84 no 104,7 kIla (or 630 g0 800 mm. pr.
CT.);

nanpsikenue ceru (220 +4,4) B, wacroroii (50 £+ 0,5)'y (upu
OUTAHIK TeCTepa OT OJIOKA MTUTAHUS).

Buerane snmekTputieckne U MArHUTHBIE IIOJIsI, a TAKKe BUOpAIUS U
TpsiCKa, BJIMAIONNE Ha pabOTy TecTepa, JOJKHBI OTCYTCTBOBATD.

8.3

1.

IloaroroBka K KaJnOpoBKe

Pabornuk kammbpoBoTHON J1A00PATOPUN JTOIKEH U3YIUTH PYKOBO/I-
CTBO TIO 9KCILTyaTAI[ TECTEPa, & TAKyKe PYKOBOJCTBA MO KCILIya-
TAIMH UCIIOJIB3YEMbIX CPEJICTB M3MEPUTETbHOW TEeXHUK.
[TomroroBka Tectepa K paboTe JOMKHA OCYIECTBIATHCSI COTIACHO
TpeboBaHusIM pazzesna 6 HACTOSAIIEr0 PYKOBOJCTBA TIO IKCILIyaTa-
I,
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8.4 IIpoBeneHue KaJanbpoOBKH

8.4.1 BwmaemnrHuii ocMmoTp
IIpu nmpoBeieHNN BHEITHETO OCMOTPA JTOJIXKHO OBITH ITPOBEPEHO:

— OTCYTCTBUE MEXaHWIECKNX ITOBPEXKIEHUIA;

— YHCTOTa THE3JI, PA3bEMOB U KJIEMM;

— COCTOSIHUE COEIMHUTEIbHBIX ITPOBOJIOB, U3MEPUTEIHHOTO KabesIs;
— MapKHUPOBKY TecTepa.

8.4.2 OmpoboBanue

OrmpoboBanue KajubpPyeMoro Tecrepa IIPOU3BOJAAT B COOTBETCTBUU C
tpeboBanusamu paznesnos [ ull nacrosimnero pykoBogcTBa 10 9KCILTyaTAIINT
JUTST OTIEHKN 0DECTIeUeHNsT BCEX PEKIMOB M3MEDEHHS.

8.4.3 OmpenesieHne METPOJIOTUYECKUX XaPaAKTEPUCTUK

8.4.3.1 IlorpenrHocTb YCTAHOBKU U MPEAEJbl IEPECTPOMKH TaK-
TOBOIT YaCTOTHI

[TorpemnocTs yeTaHOBKM TAKTOBON 9aCTOTHI IEPEJIATH ITI(MPOBOTO CUT-
HaJIa, U3MEPSIETCs C TIOMOIIBIO YaCTOTOMEPA B CJIEIYIOIIEH TTOCIe/I0BATE b=
HOCTHU:

1. C nowmorpio Menio «Jluneitnbiii nnrepdeiics yCTAHOBUTL CJIELYIO-
e peyKUMbI Ha Tepe/iady:

Pexxum: Tepm

CTpyKTypa IuKJjaa
NKM30

CRC4 Bk

JIuneiinbiit koo HDB3
CuHXp. niepesn Buyrp
dnunnasa guansa Boikia

leBuanus 0
CkopocTtb TecTup.

N x 64
3amuTHbIe conp. Boiki

2. BoiiTu B TIaBHOE MEHIO, HayKaB KJIABUINY ();
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3. C nomorpio MeHio «BcraBka onmmboKs yCTaHOBUTD CJIEYIOIINE Pe-

JKUMBI:

Twun aBapuun: AIS
Bpewms: HeTp
ABapus Bxuroueno.

B cTpoke craTyca HOsiBIIsSI€TCsI MHINKATOD reHepanuu apapun (——A—);

4. Bopxomnoii curnas recrepa ¢ pazbema Tx I0JaTh Ha BXOJ 9aCTOTO-
Mepa. Pesysibrar n3aMepeHust CUuTaoT MOJI0KUTETLHBIM, €C/TH U3Me-
pennas qacrora pasaa (1024000 + 3)I'm.

[Ipemennr mepecTpoiikun TAKTOBON YACTOTHI Mepeadn 1 pPOBOro CUT-
HaJIa U3MEPSIETCS C TOMOITBIO TacCTOTOMEPa B CJIETYIONIEN TTOCTIeT0BATE b
HOCTH:

1. BoiiTu B rJaBHOE MEHIO, HayKaB KJIABHIIY (&)
2. C nomormpio Merwo «JIuHeitHbril wHTEPDENCY YCTAHOBUTH CJIETYIO-
e PEXKUMBI Ha, TIepeIady:

Pexxuwm: Tepwm

CrpykTypa mukia
NKM30

CRC4 Bka

JIuneitawrit kog HDB3
Cunxp. nepes, BuyTp
dmunnaga auaug  Beiki

eBnanusa 6000
CkopocThb TecTup.

N x 64
3aruTHbie comp. Boiki
3. BoiiTi B T71aBHOE MEHIO, HayKaB KJIABUIIY (@);
4. C momorbio MeHIO «BcraBka ommmboK» yCTaHOBUTD CJIEYIOIINE pe-

KUMBI:

Twun aBapuun: AIS
Bpewms: Herp
ABapust Bximroueno.

B cTpoke craryca HOsSB/ISIETCS NHMKATOP TeHepanun apapun (——A—);

5. BbIXomHoil curaaJs Tecrepa ¢ pazbeMa 1X II0JaTh Ha BXOJ, 4aCTOTO-
Mepa. PeByﬂbTaT U3MEepEeHNA CIUTAIOT IIOJIOXKUTEJIbHBIM, €CJIN U3Me-
pennas dactora pasna (1027000 £ 3)['m.
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6. IloBropuTh m3mepenue njs 3nadenns jgesuanuu —6000 ['m. [Tosry-
JEeHHBIN pe3yabTaT Uu3MepeHud CIUTarOT IMOJIOXKUTE/IbHBIM, €CJIN U3-
MepenHas dacrora pasia (1021000 + 3)I'm.

8.4.3.2 OmnpeaeseHne napaMeTpPOB BBIXOAHbIX MMILYJIbLCOB

Orpejiesierre mapaMeTpOB BBIXOJIHBIX UMITYJIBCOB Ha BbIxoje TX ocy-
MIECTBJIAETCH C MOMOIIBIO ocimiorpada B CJIeyIoneil moc/ie/10BaTe b
HOCTH:

1. C nowmorpio Menio «Jluneitnbiii nnrepdeiics yCTaHOBUTL CJIELYIO-
e peyKUMbI Ha Tepe/iady:

Pexxnm: Tepm

CrTpykTypa mukJja
NKM30

CRC4 Bka

JIuneiiawiit koo HDB3
Cunxp. nepes BayTp
oauanaga quausa Boiki

deBuamnusa 0
CkopocTh TecTup.

N x 64
3aruTHbIE conp. BoIki

2. BoiiTu B TJIaBHOE MEHIO, HayKaB KIaBUITy ()
3. C nomoripio Menio «BcraBka ommbOK» yCTAHOBUTH CJIEYIONINE Pe-

KUMBI:

Tun aBapun: AIS
Bpewms: Henp
ABapus Bkurogeno.

B cTpoke craryca mosiBIIsieTCsl WHIMKATOP MeHepaln apapun (——A—);
4. Beixomnoii curnas tecrepa ¢ pazbema TxX MOJaTh Ha BXOJ OCIUJLIO-

rpada, mpeaBapuTeIbHO HAIPY3UB €r0 MACCUBHBIM COIIPOTUBICHIEM
120 Om.

Pezynbrarhl KagmmOpOBKU CUUTAIOT YIOBJIECTBOPUTE/ILHLIMU, €CJIU Ia-
paMeTpbl OAMHOYHOIO MMIIYJIbCA CJIEYIOIIHE:

— aMmmTyaa uMmiyiabea — (2,7-3,3) B;

— IIUpUHA UMITYJIbCA Ha YPOBHE MOJOBUHBI aMIUTyabl — (219-269)

HC;
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— OTHOIIIEHNE aMILINTY/Ibl OTPUIATEIHLHOIO U MOJOKUATETHHOIO
nmiyabca — 0,95-1,05.

8.4.3.3 IlpoBepka paboThl TecTepa Npu NpueMe JIMHEITHOTO CUT-
HaJa

Orpejienienne 6e30mmbounoit paboThl TecTepa P MpUEMe JIMTHEHHO-
ro curtaja c 3aryxannem (0 u 361B npom3BOAUTCA B ABYX PEXKUMAX: C
OTKJIIOYEHHBIM U C TOJKJIIOYEHHBIM SKBUBAJECHTOM KaOEJIbHON JIMHUU.

ODKBUBAJIEHT KaOEJIbHON JIMHUN TOJKIIOUAECTC MEXKIy TPaKTaMU IIPHU-
éma (Rx) u nepegaqn (Tx). B pexxume 6e3 skBuBaienTa KabeJIbHON JTMHIM
[IpUEM U TIepejiada COequHAI0TCH. Bee HaCTPONKYN U U3MEpPEHUs I 9TUX
DPEKMMOB TTPOU3BOIATCS OJMHAKOBO.

[Topsitok m3Mepenusi Cjie Ly onnii:

1. C mowmorpio MeHIO «JIuHeHbBIH nHTEp(Ec» YCTAHOBUTH CJIEIYIO-
e PEYKUMBIL:

Pexxnm: Tepm

CTpyKTypa LIuKJa
NKM30

CRC4 Bk

JIuneitabrii ko ~ HDB3

Cunxp. mmepef, BuyTp

Hauunast muaust Beiki (B pexkume 6e3 9KBUBAJIEHTA )
Bkt (B pexkuMe ¢ 9KBUBAJIEHTOM )

eBunarusa 0
CkopocTh TecTup.

N x 64
3aruTHbie comp. Boiki

2. Beibpars mynkT «CKOPOCTH TECTUD.» U HaXKaB KJIABHIILY E«) epeiitu
B MeHIO «BbIOb0Op BpeM. HHTD>.
Buiopats Bce BU xpome 0 u 16 jy1 miepejiatin TeCTOBOM OCEI0Ba-
tesbHoCTU. Boibpannbie BU nmomevuaiorcst 3HAKOM «*»;

3. Ilepeittn B Memio «Jluneiinniii marepdeiics, naxas kiaasumy @
(OK);

4. BoiiTi B T7IaBHOE MEHIO, HayKaB KJIABUIIY ();

5. B menio «TectoBas 1mociiejoBaTe/IbHOCTEY YCTAHOBUTD:

IToca. Bk
Twun 2elb
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Baiir 1 HEe MEHATDH
Baiir 2 HEe MEHATDH
Baiir 3 HE MEHSTDH

NnBepcua RX: Jla
NnBepcua TX: Jla

B cTpoke craryca mosBIIsIeTCsT HHIUKATOP MeHEPAIlH OTIPABKH O~
CJIe/IOBATEILHOCTH (—S——);

6. BoiiTi B IJIaBHOE MEHIO, HAYKAB KJIABUILY ();

7. Boiitu B mento «V3mepenusi> = «G.821/G.826/M.2100» u naxkarb
kapuiry @ (Crapr).
B cTpoke craryca mosiBIsIeTCsT HHUKATOP eHEPAIlH OTIPABKH 0~
cJe/IoBaTeIbHOCTH U m3Mepennst (MS——).
[Tpu sTom HEOOXOAUMO YyOEIUTHCSI, UTO BCE MHIUKATOPHI MOPAT 3€-

JICHBIM.

Joxnarbes nmoka cueTank Bpemenu u3dMepennit ET ne mokaxker 00:01:00
(1 munyTa).

Pesynbrarsl KaaubOpPOBKU CUUTAIOT YIOBICTBOPUTEILHBIMU, €CJIN:
CODE 0

BIT 0

8.4.3.4 IlpoBepka CHHXPOHU3AINNU IPU N3MEPEHUN TAKTOBOII da-
CTOTBI

Orpeienierrie BO3MOYKHOCTH CUHXPOHUBAINY TP U3MEPEHUN TAKTOBOM
HaCTOTHI IPU CUHXPOHUIAINN OT BHEITHETO NCTOYHUKA TTPOU3BOJIUTCS TIPU
IIOMOIIIA I'eHepaTopa U 4acTOTOMEpa B CJIeAYIONIEe 110C/Ie10BaTe/ IbHOCTH:

1. Brbixos rereparopa COeIMHAETCS CO BXO/IOM 9aCTOTOMEPA U TOJAETCS
Ha TOpT Sync, I0Cje Yero reHepaTop HACTPAUBAETCAd Ha HacTOTY
1024000I', koTOpast KOHTPOJIUPYETCST TaCTOTOMEPOM;

2. Boittn B mento «Kondwurypanus» = «Pexum kammOpoBKu».

TecTep npusHaeTCst TOTHBIM, €CJIN 0TOOParKaeMast IaCTOTa H3MEHSIETCsT
perynupoBkoit reaeparopa ot (2048000 — 6)I' mo (2048000 + 6)I'm.

8.5 OdopmiieHne pe3yIbTaTOB KaJNOPOBKU

Pesynbrarsr kaaudbposku Tecrepos bepkyr-E1, yrosirersopsrorniue Tpe-
OOBaHUAM HACTOSIIETO Pa3jieia, BHOCATCA B MACIOPT B BUJE OTMETKHU O
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KaJIMOPOBKE, 3aBEPEHHON IMOAINCHI0 pabOTHUKA KaJuOPOBOYHOMI J1abopa-
TOPUU U OTTUCKOM KAJTUOPOBOUHOTO KJICHMA.

Tecrepbl, He YIOBIETBOPAIONTTE TPEOOBAHUSIM HACTOSIIIETO pa3iena, B
obpallieHue He JIOIYCKAIOTCsI, U HAa HUX BbIIAETCsT U3BelleHne 00 uX Hellpu-
TOJHOCTH C 3aIUCHI0 B HEM TMAPAMETPOB, IO KOTOPBIM TECTEPBHI HE COOT-
BETCTBYIOT TEXHUYICCKUM JTAHHDBIM.
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9. TPAHCIIOPTUPOBAHWE, XPAHEHUE "
OBCJIY2KUBAHUE

9.1 TpaHcnopTupoBaHHe U XpaHeHUe

1. Tectep, yIaKOBAHHBIN B MITATHYIO Tapy, JOJKEH JIOMYCKATDL TPAHC-
[IOPTUPOBAHNE MIPHU TeMIleparype Bo3ayxa oT -25 10 + 55°C mpu orHOCH-
TeJIbHOI BitazkHOCTH Bo3yxa 95% npu remuneparype + 25°C (rpynmna 3 mo
I'OCT 22261) aBTOMOGHIBHBIM TPAHCIIOPTOM (3aKPBITBIM OPE3EHTOM), B
3aKPBITHIX KEJIE3HOIOPOKHBIX BATOHAX, TEPMETHIHBIX OTAIINBAEMBIX OT-
CeKax CaMOJIETOB U CyXUX TPIOMax cyHoB. [Ipu TpancnopTupoBanuu m10/1xK-
HBI COOJTIOIATHCS [IPABUJIA [IEPEBO3KH U KPEIIEHUS I'PY30B, JEHCTBYIONINX
HA COOTBETCTBYIOIIEM BUJIE TPAHCIIOPTA.

2. Ilpu morpyske, TPaHCHOPTUPOBAHUU U PA3TPY3KE JIOJKHBI CTPOTO
BBIITOJIHATBHCA Tpe6OBaHI/IH MaHUITYJIAITNOHHBIX 3HAKOB U IIPEAYIIPEINUTE/Ib-
HBIX HaJIIMHICEH « XPYIKOe, OCTOPOXKHOY, «Bepx», « OTKpbIBaTh 3/1€Ch», «be-
peusb ot Biaruy coryiacio ['OCT 14192 ¢ nesibro obecriedennst COXpaHHOCTH
OT MEXaHUIEeCKUX TTOBPEXK/IEHUN, TPOHUKHOBEHUS TIBLIN U BJIATH.

3. TeCTep JOJIZKEH XPaHUTHCA B OTallJIMBAa€MbIX CKJIAQJICKUX ITOMENIe-
HUAX B YIIAKOBKE IIPEANPUATHA-USTOTOBUTEJIA IIPU TEeMIIepaType BO3/1yXa
or 0 mo + 40°C, ornocuTenbHON BraaxkuocTn Bosayxa 80% mpu Temiepa-
type + 35°C (I'OCT 22261). Cpok xpanenust — He 6osee 6 mecsines. [lo
HUCTEYEHUU CPOKA HEOOXOMMO MePe3aps/inTh aKKyMYJIATOP.

4. B nmomertiennsax /st XpaHeHNsT TeCTepa He MOJI?KHO OBITh MMapOB KHC-
JIOT, IHEJI0Yell U JAPYTUX arpecCUBHBIX YKUJKOCTEH, BBI3BIBAIOIINX KOPPO-
3UI0 METAJLIOB.

5. Ilpu TpancnopTupoBanny u XpaHeHUU TecTepa HEOOXOIUMO COOJTIO-
JaTh 00IMe TpebOBaHMSI TIPABUJI ITOXKAPHON 0€30IIaCHOCTH.
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9.2 TexHuYyeckoe 00C/y>KNBAHUE

Texuuueckoe 00CTIyKUBAHIE TECTEPA CBOIUTCS K IIEPUOIUICCKOMY BHEITI-
HEMY OCMOTDY TecTepa, OJIOKA MUTAHUS U ITHYPOB C IEJIBIO COJIEPIKAHIS
B UCIIPABHOM U YHCTOM COCTOSHUM.
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A. CIIPABOYHBIE TABJIAIIBI

A.1 Crpykrypa nukiaa UKM-30

Tabmuma A.1. Crpykrypa nukiaa TKM-30

TS0

TS1

TS2]....

TS15

TS16

TS17|....

TS30 | TS31

FAS

Chl

Ch2

Chl15

Curnajmusarys

Ch16

Ch29 | Ch30

A.2 Crpykrypa cBepxunukia TKM-30

Tabmuma A.2. Crpykrypa cepxnuxira MKM-30

Hukn| TSO | TS1|TS2|.-- | TS15 TS16 TS17|... | TS30|TS31
0 FAS | Chl | Ch2 Chl5 MFAS Ch16 Ch29 | Ch30
1 NFAS| Chl | Ch2 Ch15 | Ch1-Chl6 | 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 Ch15 | Ch4-Ch19 | Chl16 Ch29 | Ch30
5 NFAS| Chl | Ch2 Ch15 | Ch5-Ch20 | Chl6 Ch29 | Ch30
6 FAS | Chl | Ch2 Ch15 | Ch6-Ch21 | Chl6 Ch29 | Ch30
7 NFAS| Chl | Ch2 Ch15 | Ch7-Ch22 | Chl6 Ch29 | Ch30
8 FAS | Chl | Ch2 Chl15 | Ch8-Ch23 | Chl6 Ch29 | Ch30
9 NFAS| Chl | Ch2 Ch15 | Ch9-Ch24 | Chl6 Ch29 | Ch30

10 FAS | Chl | Ch2 Ch15 | Ch10-Ch25 | Chl16 Ch29 | Ch30
11 |NFAS| Chl | Ch2 Ch15 | Ch11-Ch26 | Chl6 Ch29 | Ch30
12 FAS | Chl | Ch2 Ch15 | Ch12-Ch27 | Chl16 Ch29 | Ch30
13 |NFAS| Chl | Ch2 Ch15 | Ch13-Ch28 | Chl6 Ch29 | Ch30
14 FAS | Chl | Ch2 Ch15 | Ch14-Ch29 | Ch16 Ch29 | Ch30
15 |NFAS| Chl | Ch2 Ch15 | Ch15-Ch30 | Chl16 Ch29 | Ch30
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A.3 CurHasmzaiysi Mo BbIAeJIEHHOMY KaHAJLy

Tabnuma A.3. CurHanusanusi 10 BbIIEJIEHHOMY KaHAJLy

Ik Kananl6, 6utbt Kanasn 16, 6utsbl
0-3 4-7

0 MFAS (0000) XYXX
1 ChO1 abed Ch16 abced
2 Ch02 abced Ch17 abed
3 Ch03 abced Ch18 abed
4 Cho04 abced Ch19 abed
5 Ch05 abed Ch20 abced
6 Ch06 abced Ch21 abced
7 ChO7 abed Ch22 abced
8 Ch08 abcd Ch23 abced
9 Ch09 abced Ch24 abced
10 Ch10 abced Ch25 abed
11 Ch1l abed Ch26 abced
12 Ch12 abced Ch27 abed
13 Ch13 abed Ch28 abced
14 Ch14 abced Ch29 abced
15 Ch15 abed Ch30 abed

X = pe3epBHbIE OUTHI

y = [OTepPsI CBEPXIUKJIIA

IIpumeuanmue: xxyx u abcd HeIb3d

ycranasuBarh B 3uadenue «0000», T.K. 3TO

NIPUBEIET K HAPYIIEHUIO CBEPXIIMKIIOBOM

CUHXPOHUBAIINN.
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A.4 Kogapl curganm3amuu CAS

Tabmna A.4. Kogwl curnanusamun CAS

VciioBue curHajgmMsanuy B KaHajle .
4-OUTHBIN KO/,
IIpsimoe HampasJieHUue O6paTHoe HampaBJIeHUue CHrHAIM3AIMH

(nexopsiinmit K (BxOopsMii K

BXOJAIIEMY ) UCXOASAIEMY )
0000
Trunk Offering (TKO) Manual Hold (pyunoe 0001

(MeXK 1y TOPOIHBLI HCKATEIIb) yJieprKaHue)
0010
Circuit Seized ( Called-Subscriber Answer
fremt Selzed (SanaTne (CSA) (orBer BBI3BIBAEMOIO 0011
KaHaJa)
aboHeHTA)
0100
Earth (Sig System ACS) Earth (Sig System ACS)
(zemuta (cmcrema (zemuta (cucrema 0101
curnanusanuu ACS)) curnaimsanun ACS8))
0110
Circuit Free (kamas 0111
cBOGO/IEH )
1000
Coin Fee Check (CFC) 1001
(xouTpONH Tapuda)

1010
Dial Break (maysa naGopa) 1011
1100
Disconnection (SSACS) Disconnection (SSACS) 1101

(pasbenunenue) (pasbenunenue)
1110
Circuit Idle (kamas coGomen) | Circuit Busy (kamas 3amsir) 1111

IIpumeyanne:

[udpsr HaGopa HOMEpa MepeAAoTCs ¢ HOMUHAIBHON cKopocTbio 10pps (pps — nm-

IYJIbCOB B CeKyHy ). VMmirysibe — 910 nocsegoBarenbuocts (1011), npumensiemast 06brd-
HO B Teuenme 66.66mc, caemom 3a KoTopoil mocrenosarenbaocts (0011), mpumensiemast
06braHo B Tedenne 33.33mc. MeKnUMILy/IbCHAS TIOCIEI0BATEILHOCTD (IOCIe10BaTE b
Hocts 0011) obbrano cocrasisier 250MC MUHEMYM.
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CIIPABOYHBIE TABJINIbI

A.5 CuaoBo cBepxiuKJjoBoii cuaxpoHusanuun MKM-31

Tabmuna A.5. Crpykrypa cioBa cBepxXIuKaoBoil cuaxponusarun MKM-31

IMuka | CioBo Bur 1 Butr 2| Bur 3 |Butr 4| Bur 5| Bur 6 | Butr 7| Bur 8
0 FAS |Sia —CRCy 0 0 1 1 0 1 1
1 NFAS Sio — 0% 1 A Sn Sn Sn Sn Sn
2 FAS |Si — CRCs 0 0 1 1 0 1 1
3 NFAS Sio — 0% 1 A Sn Sn Sn Sn Sn
4 FAS |Sii — CRCs 0 0 1 1 0 1 1
5 NFAS Sio — 1% 1 A Sn Sn Sn Sn Sn
6 FAS |Siu — CRCy 0 0 1 1 0 1 1
7 NFAS Sia — 0% 1 A Sn Sn Sn Sn Sn
8 FAS |Sia —CRC 0 0 1 1 0 1 1
9 NFAS Sio — 1% 1 A Sh Sh Sn Sn Sn
10 FAS |Sia — CRC- 0 0 1 1 0 1 1
11 NFAS Sio — 1% 1 A Sh Sh Sn Sn Sn
12 FAS |Sia — CRCs 0 0 1 1 0 1 1
13 NFAS Si2 1 A Sh Sh Sn Sn Sn
14 FAS |Sia — CRCy 0 0 1 1 0 1 1
15 NFAS Si2 1 A Sh Sh Sn Sn Sn

CRCy — CRC4y — BuTBI DMKJINIECKOrO KOHTPOJISI 110 U30BLITOTHOCTH.

Sy — BuThl, 3ape3epBUPOBaHHBIC 1T HAIIMOHAJIBHOTO UCIIOIB30BAHMS.
Si1 m S;2 — BuThl, 3apezepBUPOBAHHBIC JIJTsI MEZKTyHAPOJHOTO UCIIOIb30BAHMS.
* — Ceepxnuknossnii cuaxpocurnan CRC.
A — Vujukanmst aBapuifHOrO CUTHAJIA HA JAJbHEM KOHIIE.
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B. YOAJIEHHOE YIIPABJIEHUE

BepkyT-E1 mpenocraBiseT BO3MOKHOCTD CBSA3U C MTEPCOHATBHBIM KOM-
npiorepoMm. s BzanmogeiicrBus ¢ 11K B npubope mpucyrcrByeT mHTEp-
deiic USB, orsevaromuit cranmapram USB 1.1/2.0.

Vianennoe ynupasijieHue TpubopoM OCyIIeCcTBIIseTCs MO0 B rpadude-
CKOM pexkmMe ¢ momornbio nputokenns «BERcut-E1 Remote Controls,
Jinb0O B peXKUMe TepMUHAJIA C TOMOIIBIO ITporpaMMbl HyperTerminal wiin
ee aHaJIOTOB.

[Ipunoxenne «BERcut-E1 Remote Control» npegocrasiser Bo3mMoxK-
HOCTD:

— Yupapiarh GyHKIuIMU TpudOpPa,;

— OumnepupoBaTh mapaMerpaMu KOH(MUTYpaIuu Tpubdopa;

— IlpocmaTpuBaTh U COXpPAHATH PE3YILTATHI IPOBOIUMBIX
U3MEPEeHUIL;

— 3arpyarb U IPOCMATPUBATH B TAOJUIHOM BUJIE CTATUCTUIECKUE
JaHHble 00 OIMMOKAX U aBapUAX, PE3YJIbTATHI U3MEPEHUH
JexuTTEepa. KpoMe Toro, 9TH JaHHbIe MOTYT OBITH COXPAHEHBI B
Buje daitaa st mocaeayoIeil oopaboTKM.

— CoxpaHsTh KON YKpaHa Mpudopa.

VupapjeHue ¢ MOMOIILIO ITPOrPAMMbBI-TEPMUHAIA UCHOIb3YETC JI/Ist
peleHns 3a/1a9 aIMUHUCTPUPOBAHUS: OOHOBJIEHUS MUKPOIIPOI'PAMM, Te-
CTUPOBAaHUSA KOMIIOHEHTOB Ipubopa u T.JI.

B.1 VYcranoBka meodoxoaumoro 110

B.1.1 VYcranmoBka VCP gpaiiBepa

s nosikJiiovenust Tpubopa K nepcoHaibHOMY KoMmIbioTepy depes USB-
unrepdeiic HeoOXOIUMO MPEIBAPUTE/ILHO YCTAHOBUTL jpaiiep Virtual

COM Port.
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BHUMAHHWUE! Yemanoska dpaiieepa neobroduma oas kop-
PEKMHOT UNUUUAAU3AUUY npudopa 6 Bawetd cucmeme!

1. Barpysure nociesaion Tekyiyio Bepcuio VCP npaiisepa c¢ catita
komraauu «F'TDI Chip» http://www.ftdichip.com u usBjeKuTe
daitsipl u3 apxuBa B J1I000# yA0OHBIN BaM KaTaJor.

Ceplnka Ha hailibl HHCTAIAINE HeOOXOMMMOTO ApaiiBepa Jjist pas-
JIMYHDBIX OHEPAIMOHHBIX CHCTEM:
http://www.ftdichip.com/Drivers/FT232-FT245Drivers.htm#VCP

2. Eciu Bl nosnb3yerecs onepanmonnoit cucremoir Windows XP min

Windows XP SP 1, BpeMeHHO OTKJ/IIOYUTE COCIMHEHUE C MHTEPHET
BO n30eKaHUe aBTOMATUIECKOTO ODpaIlleHns K cepBepy OOHOBJICHUIL
Windows.
[Tpu ucnonbzopanuun Windows XP SP 2, To Bam jocraTrouno B Ha-
crpoiikax obparmienus kK cepsepy obuoiaenuit Windows («Control
Panel» = «System» = «Hardware» = «Windows Update») ycra-
noBuTh mmapamerp «ask before connecting to Windows Update».

3. Bxunounre nuranue npubdopa Bepkyr-El u mogkodunTe ero K CBo-
6oxaomy USB nopry Batero kominbiorepa. 11pu sTom Ha sxpame 1mo-
siBUTCst OKHO «MacTepa HoJK/IroueHst HoBoro obopyroBanust» («Windows
Found New Hardware Wizard»). B sToM okne BbIOepuTEe OMIHIO
«No, not this time» u maxxmure «Next».

4. Boibepure nynkr «Install from a list or specific location (Advanced)»,
3aTeM HaxxMuTe «Nexts.

5. Beibepure ommuio «Search for the best driver in these locations»
U BBeJUTE IyTh K KATAJIOI'Yy, B KOTODBLIH BbI paciakoBaju (ailjibl
JpaiiBepoB, B CTPOKE WJIM YKaKUTE IIYTh K 9TOMY KaTaJory, HarKaB
KHOTIKY «Browse». Ykazas daiti, naxxvure «Nexts.

6. Eciu ma skpane nosgsutca npegymupexicane Windows XP 06 ycra-
HOBKE HEITPOBEPEHHOTro JapaiiBepa (He ceprudunuposarnoro WHQL),
naxkmure «Continue Anyway» J1j1sI IPOJIOJIZKEHUSI [IPOIECCa NHCTAJI-
Jsun. B ke B HacTpoiikax Balleil oreparuoHHoil CHCTeMBI YKa-
3aHO UTHOPUPOBATD IMPEIYIIPEKIACHUS O ITU(MPOBBIX MOAIUCAX hati-
JIOB, TO TaKOe IPEeJIyIPEeKIA0IIee COODITEHNEe He MOSIBUTCS.

[Tocste sroro Windows XP nauner konnpoBanune HeoOX0IMMBIX daii-
JIOB JIpaiiBepa.
7. Ilo okonuanum KONMMPOBAHWUS HA dKpaHE IOABUTCH COOOIIEHHE 00
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YCIIENITHOM 3aBEPIINEHNN ITPOIIECCA YCTAHOBKH TTOCIEI0BATETBHOIO KOH-
Beprepa. Haxkmure «Finishy.

8. Ilo naxxaruio knonku «Finish» «Found New Hardware Wizard» me-
peiijier K ycraHoBke japaiiepa smyssanun COM-nopra. IIponemypa
UHCTAJUIATIAN aHAJIOIMYHA, OIUCAHHON BBIIIE IPOIEAYPE JJIs JIpaii-
Bepa I0CJIe/I0BATEIbHOTO KOHBEPTEPA.

9. Ilocue ycmennoro 3aBepIeHns yCTAHOBKHI OTKpoifTe pa3est «Device
Manager» («Control Panel» = «System» = Bkiajka «Hardware» =
«Device Manger» ) u Boibepure ommuio «View» = «Devices by Type».
[Ipubop nosiBurcst B cincke kKax jonosnuteabubiit COM-mopT ¢ meT-
koit «USB Serial Ports.

B.1.2 VYcranoska nporpammbl «BERcut-E1 Remote Control»

1. Barpysure ycranopouHblii (aitr npusaoxkenusi « BERcut-E1 Remote
controly ¢ caiita mpousBouTess www.metrotek.spb.ru uau obpa-
tuTech B CiiyKO0y TEXHUIECKON MOIIEP:KKU. AKTUBUDYIITE BBIIOJI-
HEHHUE IIPOIECCa ero yCTAHOBKH.

2. Bruibeputre g3bIK POrpaMMbl YCTAHOBKH.

select Setup Language

Select the language to uze during the installation:

| English =l

Pyccrui

Puc. B.1. d3pik ycranoBku

ITpumevanue: 6 sasucumocmu om 6vibparHo2o Bamu
A3viKG Oydem ycmanosaena AubO PYCCKOA3vIUHAA, AUOO
AH2AOAZDIYHAA BEPCUS NPUAONCENUA.

3. Broibepure myTh 1151 YCTAHOBKU ITPUJIOKCHIUST:
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"ié'- Ycranoska — BERcut-E1 Remote Control =]

Bwifiop nanku YycTaHoOBKH
B raryro nanky Bel xomeme yeranoswte BEAcu-E1 Remate Cantral?

G Mporparta yeranosw BERcut-E1 Remote Cantral B cnegyiowya nanky.

Hasmaure ¢danees. yrotel nponom+uTe. Ecal Bel $0THTE ERISDATE ApYryk nanky.
HawrTe «0630ps.

C:\Program Files\BERcut-E1 Remote Control

Tpetyerca kak ruHuryr 5,0 MG ceofogHoro QUCKOBDro NPOCTPAHCTES

¢ Hazan | Hanee > OTrieHa

Puc. B.2. IlyTb ycTaHOBKU NPUIOXKEHUS
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4. Bribepure manky B MeHIO «IIycks:

]iéla YcTaHoska — BERcut-E1 Remote Control !E m

Buiiepure nanky B meHio «llycks
e Nporpantia YCTEHOBKI ADMKHA COSAETE APABIKM?

MNporparta coZ0ACT APALIKK B CELYOLLER MANKE MEHIO < 1YCk:s.

Hammmre «lanees, yrobel npogoasuTe. Ecad Bo soture seitpare apyryo nanky,
HasruTe «0630ps.

BERicutE1 Remate Cantral Ddzop... |

< Hazag I Danee > I Ormena

Puc. B.3. Beibop manku B menio «Ilyck»

5. JlomomHUTE/BHBIE OIITU:

i'él" VcraHoska — BERcut-E1 Remote Control IHIE E3
Bt e

K.aKME A0N0AHKTENEHEIE 330844 HEOBROAMMO BEINOAHKTE?

BblﬁepHTe AONOAHKWTEAEHEIE 330344, KOTOREIE 40NkHEl BEINOAHKTECA NPH YCTAHOEKE
BERcut-ET Remote Control. nocne aToro HaskmuTe «lanees:

JononHTeMbHBIE SHAHKM:

I

ia Patioust crons

< Hazan I Janee » I OtmeHa

Puc. B.4. lononnureabHble OIIINI
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Y IOAJTEHHOE YIIPABJIEHUE

6. Boimosaure ycranosky nporpammbl «BERcut-E1 Remote controls:

"ié'- ¥cTanoska — BERcut-E1 Remote Control !E m

Bcé roToBo K YycTaHOBKE

Mporpardtaa YoTSHOBKM FOTOES HauaTe yoraHoeky BERcut-E1 Remote Contral Ha
Baw korneiarep.

HariTe & cTaHOEMT b, YTOfkl NPOAOAHKMTE, MW «Hasans, ecnd Bel soTire
NPOCHOTPETE HAH M3MEHWTE ONUHH YCTAHOSKH.

Manka YyoTSHOBKM: ;I
C:\Docurments and Settings\cathy\BERcut-E1 Remate Contral

Manka B mMeHo «Mycks:
BERcut-E1 Remote Control

DonoaHATENBHEIE 330,344

JlononHKTelbHEIE SHIMKK:
Cosiats SHauoK Ha Patiouem ctone

L o

< Hazag OTrieHa |

fiF ¥cTaHoexka ERcut-E1 Remote Control = B

Puc. B.5. YcranoBuTth npusoxkenue

3apepuweHye MacTepa yCTaHOBKM
BERcut-E1 Remote Control

MNporpararaa BERcwt-E1 Remote Control yoranoeneda na Baw
KOMMBTER. [TPHACHKEHHE MOKHO 3ENYCSTHTE C NOMOLLERD
COOTEETCTEYHILLEND SHAYKA

Hasraure «3aB8pWHTES , UTotkl BEIFTH WS NPOrpatME!
YCTEHOBKM.

CTHTR b

te Controf

3aEepwmTE

Puc. B.6. YcranoBka 3aBepIiieHa
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B.2 IIporpamma «BERcut-E1 Remote Control»

B.2.1 TIloakisroueHue m HACTPOMKM
B.2.1.1 TIloakmrouenue npudopa Kk IIK

1. Ybemurech, uTo nuranue npudboOpa BKIIOUECHO.
2. Ioakmounre anamsarop Bepkyr-E1l k USB-niopry Komimbiorepa ¢
ITOMOIIIBIO KAa0EJIsl, BXOJSIIErO0 B KOMILIEKT ITOCTABKH.

B.2.1.2 IIpeanBapuresibHbIE HACTPONKH

1. AxktuBupyiite ycranosiennoe mpunokenne « BERcut-E1 Remote Controls.
2. Boisicanre kaknym COM-110pTOM MOAKIIOUEHHBIA IPUOOP SABJISIETCSI
B cucreme. st 9T0Or0 HEOOXOMMMO OOpaTHUTHCS B pasjen «Portss
cranapraoro npuioxkenusi «Device Manager» («Control panel» =
«System» = «Hardware» = «Device manager»):

evice Manager !E[

File  Action Wiew Help
“ = | m| @
=2, w003

- :J Computer

g Disk drives

£ § Display adapters

- 4 DYDCO-ROM drives

t-{=} IDE ATAIATAPT controllers
- IEEE 1394 Bus host controllers
H-i@s Keyboards

£ Mice and ather painting devices
- g Monitors

/- B8 Metwork adapters

Ports (COM & LPT)

4 Communications Port (COM1Y)
(;yi Communications Port {COM2)
4 ECP Printer Port (LPT1)
¥ qivein (COM12)

- USE Serial Port (COM3)
-4 Processors

[]---9,/ Sound, video and game contrallers
£

[

K- g System devices
#-- Universal Serial Bus contrallers

£
£
£
£
£
£
£
£
£
£

Puc. B.7. Okno «Device Manager»

BHUMAHUE! Jlrs xoppexmrotl uHuyuaAu3auus npu-
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bopa 6 cucmeme HeobToduMO MPeIsapumesbHo YCmaro-
sumv coomsememsayrowuti dpaticep USB!

3. OTkpoiiTe OKHO «YCTAHOBKH», HasKaB 3HAYOK |&| Ha MAHEeJH YIpPaB-
JIEHUST W BOCIIOJIB30BABIINCH COOTBETCTBYIOMIMM ITYHKTOM MEHIO

(puc. B3).
HacTpoktck

_Ll HacTpoikk

Puc. B.8. Menrwo «YcraHoBKu»

4. BeeanTe HOMEp MOCIETOBATEIHLHOTO TOPTA, K KOTOPOMY TOKIIOYEH
npubop BepkyT-E1:

% YCTAHOBKM

—MopT
Ic:u:um4
—Log dalin

| |
Ha OTrdeHa |

Puc. B.9. Okno «YcraHoBku»

5. B mompazmerne «Log dait» orMeThTe mapaMeTp «Pa3perinThby, eCan
BBl XOTHTE, 9TOOBI OOMEH COOoOIeHusIME MexK Iy npudopom u [IK
coxpaHnsijicst B daiin. 3agaiite umst log-daiia.

6. /s BBIXO/IA M3 OKHA HACTPOEK C COXPAHEHUEM 3aJaHHDbIX [TapaMeT-
poB HaxkmuTe KHONKY «/lay. [list Beixoma 6e3 coxpanennst — «O1-
MeHay.
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B.2.2 TI'paduueckuii uunrepdeiic

Texkyruit pas3esn comep:KuT ONMUCAHIE OCHOBHBIX 9JIEMEHTOB I'padude-
ckoro uaTepdeiica npuinoxkenns «BERcut-E1 Remote Controls.
B.2.2.1 Mesnro

Mento «®@aiisi» 1O3BOJIAET TPOBOANTDL OIEPAIMH C ITPUIOKEHUEM.

Makin

Beixoa  CheHQ

Puc. B.10. Menro «Paitr»
Brixoa: 3apeprmTh paboTy TPUIOKEHUS.

Menio «Kondurypariusi» 1M03BOJSIET TPOU3BOANTDL OIMEPAIUU C
daittamu Koudurypanun 1 0OMEHUBATHCA STUMH JAHHBIMU C aHAIU3a-
TOPOM.

F.oHtHrypaumra
HoBaA KoHpHrypauma Chelr
OTEPEITE KOHDMIYpauki e+
COXpaHMTE KOHAMMYpAaUKM  Chrl+S

FArpYsHTE KOHEHMrypaumi  Chrl+L

DPEBIO

OTOCNATE KoHDHrYpauHi  CkrlHk

Puc. B.11. Menro «Kouduryparus»

HoBasa kondurypaiusi: ycTtaHOBUTL BCE ITapaMeTpbl KOH(MUTypa-
MU B 3HAYEHUS 110-yMOJTIAHUIO.

OTKpBITh KOH(PUTYPAIUIO: OTKPBITH PaHee COXpaHEHHBI KOH(U-
Iy PAITMOHHBIN (haii.

CoxpaHuTh KOH(MUTYpAIUIO: COXPAHUTb B Buje dailja Tekyliue
3HAYEHs TApAMEeTPOB B pasjere ganubix «Kondurypanusy» (pas-

nen [B227).
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3arpy3uTh KOH(PUTYpaIUMIO: 3arpy3uTh TEKYIIUE 3HATYEHUS Tapa-
MeTpPOB KOHMUIrypaluu ¢ npudopa.

Orociiath KOHUTYypaIuIo: IepeaTh 3HAUeHs TapaMETPOB Ha IIPH-
oop.

Mento «3MepeHHsi» II03BOJISET MOJIYYIATh PE3YIbLTATHI U3MEpe-
nwmit ¢ recrepa bepkyr-El1 1 obpabarniBarsh nx.

MzMepeHHA

COXPaHMTE TaBnMuy
JarpysHTE CTATHCTHIY ABAPHA K OWHOOK
FarpysHTE PESYNETATEl HIMEPEHHA AHHTTERS

FErpYsHTE PESYNETATE! MIMEPEHHH

Puc. B.12. Menio «zmepenusi»

CoxpaHUTh TADJIUILY: COXPAHUTD TEKYIIYIO 3aIPYKEHHYIO TaOIUILY
B Buje daitia dpopmara CSV.

3arpy3uThb CTATUCTUKY aBapUil U OMIUOOK: TOJIYINUTDL CTATUCTHU-
YeCKHue JaHHbIe 110 3apeTruCTpupOBaHHBIM CO6I)ITI/IHIV

3arpy3uThb pe3yabTaThl U3MEPEHUs JXKUTTEPA: 3arpy3UTh C IPH-
Oopa pe3yabTaThl U3MepeHuit JKuTTepa. JlaHHBIE BBIBOIATCS B
BUjie TabJIUIBI, B KOTOPOH KazKiasl CTPOKa COOTBETCTBYeT 1 ce-
KYyHJI€ U3MEPEHUI. SHa‘IeHI/IH BBIBOJIATCA 3a IMOCJICIHIOIO MUHYTY
U3MEPEHNsI.

3arpy3uTh pe3yabTaThl U3MEPEHUI: MOTYINTD PE3YILTATEI H3Me-
penuii 6a30BbIX TapaMeTpos u napaMerpos G.821/G.826/M.2100.

Menro «Komust skpaHay» 103BOJISICT COXPAHUTHL B Bujie rpadute-
ckoro paifa KOIMIO TEKYIIero sKpaHa mpudbopa.

1]3 COOTBETCTBUU C ITUMU 3HAYCHUAMU CTPOATCA AUarpaMMbl COOBLITHIA (Cl\l. pa3-

nen [CRT).
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K.onKa 3kpaHa

COXpaH|TE KOMHKD 3KpaHa

Puc. B.13. Mento «Kommsa sxpanas

Menio «HacTpoiiku» mpeaocTaBisgeT IOCTYII K HACTPORKAM IpU-
soxenust «BERcut-E1 Remote Controls.

Hac Tpokkk

\_J HacTporik

Puc. B.14. Menio «Hacrpoitku»

Menio «Ilomorib» mpemgocTaBIsieT MTOCTYII K CIPABOIHON MHEOP-
Maliun I10 IIPUJIOZ2KEHUTO.

[MorMowLE
1} MaMoLLE

) Mparpamme

Puc. B.15. Menio «ITomomin»

Cozep2kaHue: IepeiiTu K IpoCMOTPY haiiia MOMOIIHI M0 TTPUIOIKe-
HUIO.
O mporpamme: IpoCMOTP KPATKON WHMOPMAIUN O TPUIOKEHNH.
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B.2.2.2 Pasgenanl JaHHBIX

Paznen «Kormust skpauna» mpeacrasiisger coboil pyHKIIMOHATBHYIO
KOIIUIO TIepPeTHEH TTaHe i TpHOopa. 371ech MOIH30BATEIb MOXKET TTOTHOICH-
HO KOHTPOJUPOBATEL paboTy Tectepa BepkyT-El: oTciexkmBarh Texyiee
COCTOSIHUE CBETO/IMOMHBIX UHINKATOPOB, YIPAB/IATE (DYHKIIUIME ITPUOOPA
C IIOMOIIBIO KJIaBUATYPbI, IPOU3BOJAUTL U3MEPEHUA U IIPOCMATPpUBATDh UX
PE3YIBbTATHI Ha «IKPaHe».

Kpowme Toro, B 9TOM 2Ke pazzesie OCYNIECTBISICTCS COSINHEHNE ¢ TIPU-

GopoM.
"% BERcutRC M=
©afn KoHbHrypauMa VisMEpeHMa  KonuA akpaHa HacTpoficd  Momows
IR N K A=1i_Yk:
KonuA akpaHa I KoHpHrypaums | Wameperua | Tatinuua HaMepeHuil
29 4 @ @ 9 3 2
L A L L R 5 R L
1] | 1] o D E i 5
5 5 F M | R A 5
ISB. o

Bepryr-E1

fMHEAHBA MHTepperc

TecToBan nocneqoBarTefibHOCTb
PyHkum TY
HamMepeHna
lMpocMoTp AaHHBX
BcTaBka ouwmBok
Popma MMNYynbca
NxnTTEep
KoHpurypauwsa

fps: 3, Compress: 59.80% A

Puc. B.16. Paznen «Kommus skpanas
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Pazgen «Koudurypaiusi» 103BOJIAET IPOCMATPUBATDL U N3MEHATD
rmapaMeTpbl KoHburypamun mpudopa. Ilomb3oBaTensr MOKeT 3arpy3uThb
pe3yJIbTaThbl U3MEHEHN B IIPUOOP.

Kpowme Toro, cozmannas koupuryparius MoxKeT ObITh COXpaHeHa B BUJIE
daiira na [IK 11 mocaeayionero ncrioab30BaHusI.

" BERCutRC M= B

madn  KoHbMrypauua  MisMepeHHA  KonmMA 3kpaHa HacTpofitk (oMol

DS Ee ¢« O)d|2

Konua akpaqa | Korgurypauna IMaMapeHm | Tatiuua usmepeHui

&+ Line interface

Term
PEM30
on
Line code HDB3
Send sync R
- Long haul Crff

#-Test speed
g Test Pattern
&-Vioice function
- Insert Errors
& Configuration
srContesxt menu

v

Puc. B.17. Paznen «Kouduryparus»
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Paznen «V3mepeHusi» 103BOJIAET IMPOCMATPUBATL M COXPAHITH
JUUTST TIOCJIETYTONIETO aHAIIM3a MOJYyICHHDBIC ¢ MPUO0Opa Pe3yabTaThl M3Me-

peHmii 6a30BBIX MAPAMETPOB, & TAKXKE M3MEPEHMN B COOTBETCTBUU C PEKO-
mvenamusvu [TU-T G.821, G.826/M.2100.

< BERcutRC [_ O[]
PaFn KoHdMrypauna  MsMepeHms  KonkA akpada HacTpodkk Oomowe
IDSs=Ee e |0
F.on1A akpaHa | FoHEurypauma ‘ Harieperiia I Tafuua UatepeHmi |
Test speed . Hmbd- -Hmbd -
Protect. res. : Off
Base parameters
ET:25:19:43 RT:66:40:16
CODE H 0 CODER : 0.000e-D1
BIT H 0 BER H o
CRC : 86294661 CRCR : 9.464e-01
FASE : 301516 FASER : 8.267e-04
HFSE H 0 HFSER : 0.000e-D1
REBE : 656395 REBER : 7.199e-03
Base parameters 2
105 0 XLOS : 0.000e-01
AIS 0 %AIS : 0.000e-01
10F 7  ZLOF : 7.677e-03
LOK 0 *LOK : 0.000e-01
RDI 0 X%RDI : 0.000e-01
RHA 0 %RHA : 0.000e-01
155 0 %155 : 0.000e-01
SLP 0  XS5LP : 0.000e-D1
G.821
CODE 0 CODER : 0.000e-01
BIT 0 BER -
SLIP+ 0 SLIP- 1}
us 0 xUs : 0.000e-01
AS 7 XAS 7.677e-03
ES 7 ZES : 7.677e-03
SES 7 %SES : 7.677e-03
curBER - —
G.826-H2100
Hear end
EB(block): 86455193
BBE : 291647 XBBE : 3.198e+02
ES 1425 XZES : 1.563e+00
SES 1 XSES : 1.097e-03 j
Y 1arn eae . 4 rna_.nn
2

Puc. B.18. Paznen «Mamepenns»

Pesynprarel m3amepennii mnpejicTaBieHbl B TEKCTOBOM BHJIE U MOTYT
OBITH COXpaHEHBI B BUE (hailia ¢ TOMOIIBIO JIFOOOTO TEKCTOBOTO PEIAKTO-

pa.
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Pazpgen «Tabsauiia uzmepennii»
pabaTbiBaTh CTATUCTUKY IO OITUOKAM U aBaAPUIM, 3aPErUCTPUPOBAHHBIM B
TeUeHNe N3MEPUTETBHON CeCCHN, a TaKyKe MPOCMATPUBATD PE3YILTATHI N3~
MepeHHﬁ JZKUTTEPA. HO.queHHbIe JaHHbI€ BBIBOAATCA B Ta,6JII/I‘IHOM BUJIEC
1 MOT'YT OBITH COXpaHEHBbI B BHe (haiiia I Mocaeayiomneil oopaboTKn.

[TO3BOJISIET ITIPOCMATPUBATE U 00-

2 BERCutRC M=
@aiin  KoHbHrypauka MatepeHHA  Konva 3kpaHa Hactpofikn Oomowe
IRETEEE ==
K.onna akpaHa | KoHdburypauma I Hatieperua ‘ T afinHUa HatEpEHW
> Time CODE FASE  [LOS | AIS LOF |R=
1 23.11.05 16:41 0] 0 45 [t} [t}
2 |23.05 1642 0 0) E0 0 0
3 23.11.05 16:43 0] 0 ED [t} [t}
4 |2311.05 16:44 0 1015| 26 0 1
5 23.11.05 16:45 0] 1920 0 [t} [t}
B |2311.05 1646 32115 55| 0 0 0
7 23.11.05 16:47 44223 [t} 0 [t [t
8 |2311.05 1648 52373 0) 0 0 0
9 |2311.0516:49 46102 0) 0 0 0
10 |23.11.05 1650 1 0) 0 8 4
11 |23.11.05 1651 0 0) 0 0 2
12 |2311.05 16562 0 12| 0 0 43
13 |23.11.05 1653 0 9e6| 0 0 0
14 |2311.0516:54 2] 14 0 43 1
15 |23.11.05 1655 0 224() 0 0 0
16 |23.11.05 1656 0j 1920 0 o o
17 |23.11.05 1657 0 1920 0 0 0
18 |23.11.05 1658 0j 1920 0 o o
19 |23.11.05 16:59 0 1920 0 0 0
20 |2311.0517:00 0] 1920 0 [t} [t}
21 |231.051701 0 1920 0 0 0
22 |2311.0517:.02 0] 1920 0 [t} [t}
23 |2311.0517:03 0 1920 0 0 0
24 |2311.0517:04 0] 2241 0 [t} [t}
25 |2311.0517:05 0 47 0 0 0
26 |2311.0517:06 0] 0 0 [t} [t}
27 |23.051707 0 0) 0 0 0
28 |2311.0517:08 0] 0 0 [t} D_lll
»

4

Puc. B.19. Pazaen «Tabauma nzmepenniis

B.2.3 ®ysknun

B.2.3.1 Vmunpasienue pyukiuavu Bepkyr-E1

[Ipunoxkenne «BERcut-E1 Remote Controly npemocrasiser Bo3mMoxK-
HOCTD VIAJIEHHO YIIPABJIATH BCEMU OCHOBHBIMU (DyHKIMAMEU Tpudopa BepkyT-
E1: uzmensaTs napameTpbl HACTPOEK IPUOOPA, TPOBOIUTH U3MEPEHUS, aK-
THUBUPOBATH MPOIECCHI I'eHEPAInU aBAPUNl U BCTABKM OIMIUOOK U T.II.
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HocTym K 9TuM DYHKITHSIM OCYIIECTBIISETCS ¢ TOMOIIBIO pasjieia JTaH-
ubix «Kommst skpana» (cum. paszgen [B2Z27).

IIpu pabore ¢ mpmyioXKeHneM IJjisi yIpaBaeHusT (pYHKIUSIMA Tpudopa
BBI MOYKETE MCHOJIB30BaTh KiaBuatypy 11K, cooTBeTcTBHE KITABHUINT KOTO-
pOif KHOTIKAM KJIABHATYPBI TPUOOpa OTIMCAHO HUKE:

— e, @, @, @ — (byHKLLI/IOHa.HbeIe KJIaBHUIIIN , , ,

COOTBETCTBEHHO.

— — KJIaBUIIIA ;
— (=) — KJIaBHIIA ;

— 0, 0. 0. O xiaBumm ynpapaeHus KypCOPOM.

B.2.3.2 Coxpanenune u 3arpys3ka KOH(pUryparumn

O6men koudurypamnueii ¢ Bepkyr-E1

1. Pazopsure coenunenne ¢ npubopoM, HaykaB KHOTKY «Pazbe uHuTby
B pasmese JaHHbIX «Komms aKpaHas.

2. s Toro aTobbl epeaaTh co3mannyio konduryparuio ¢ [IK mna npn-
6op, BbIOEepUTE MyHKT MeHto «Kouduryparusy = «Orociars KOH-
durypanuoy mim HaxKMuTe 3Ha490K @ Ha TaHEU WHCTPYMEHTOB.

3. Ilna Toro 4Tobbl 3arpy3uThb ¢ IpudOpa TEKYIUE YCTAHOBJICHHDLIC
3HAYEHUS [TapAMeTPOB KOH(MUTYpAIUU, BbIOepUTe IyHKT MeHI0 «Kon-
durypannsay> = «3arpy3uTb KOH(PUTYPAIAIO» MJIM HaKMHUTE 3HATOK

@.

O6paborka KoHduryparuu Ha ITK

1. Ilepeiinure B pasnen gannbix «Komduryparuss», HaxkaB COOTBET-
CTBYIOILYIO 3aKJIAJIKY.

2. [utst Toro, 9ToObI BEPHYTH BCE TapaMeTphbl B 3HAUEHUS 110 YMOJIIa-
HUIO, BbiOepuTe MyHKT MeHio «Kondwurypamuss = «Hosas xordn-
rypaiust» Wid HaxkKMuTe 3Ha90K [ Ha maHe/n WHCTPYMEHTOB.

3. Brecure neobxojuMble M3MEHEHUsI B 3HAYCHUS [1aPAMETPOB.

4. Jlnst Toro, 9ToObl COXPAHUTL CO3/AHHYIO KOH(MUIYPAIUIO B BHUJIE
daiina, BoidbepuTe myHKT MeHIO «Kondurypamuss» = «CoxpaHuTb
KOH(UTYPAIHIO» WA HAXKMUTE 3HAUOK Ha TaHed WHCTPYMeH-
toB. B nosisusmewmes okue (puc. [B20) seemure ums daiiia u Ha-
JKMUTE KHOIIKY «Saves. [ljist ormensl onepariun Haxkmure «Cancels.
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Save As [ 7]
Save jn: I 5] configuration j (] g '
configl
confignz
File name; IcunthC{ j Save I
Saveastpe:  [ai) =l Cancel |
7

Puc. B.20. Oxro «CoxpaHuTb KOH(MUTYPAIIIO»

5. UTobbl OTKPBITH paHee COXPAHCHHYIO KOH(PUTYPAIUIO BLIOEPUTE ITYHKT
menio «Konduryparusy = «OTKpBITH KOHMUTYDAIUIO» WU Ha-
JKMUTE 3HAY0K S Ha IaHeJu HHCTPYMEHTOB. B OTKpBIBIIEMCs OKHe
BBIOepuTe MMst hailna n HaxxkMuTe KHONKY «Opens.

B.2.3.3 Oo6paboTka pe3yibTaTOB U3MEPEHU
Pesyabrarsl nuamepennii G.821/G.826,/M.2100

1. Pazopsure coemunenue ¢ mpubOpoM, HaXkaB KHOIKY «Pa3beauHuTh»
B pazyene «Komus skpanay.

2. Beibepure nmyHKT MeHIO «V3Mepenusi» = «3arpysuTh pe3yJibTaThbl
usMepenuii». [Ipusoxkenne aBTOMATHYICCKN OTKPOET Pa3/Iesl JTaHHbIX
«amepenusi» u mpousBesieT 3arpy3Ky TEKyIIUX 3HAYeHuil mnapa-
MerpoB Merio Bepkyr-E1 «3mepenns» = «G.821/G.826/M.2100»

(em. pazgen [LR)).

[Tosryuennble pe3yabTaTbl U3MEPEHUH MOTYT OBITH CKOIIUPOBAHDI B JIIO-
0oif TEKCTOBBINT pegakTOp W COXpPaHEHBI B BHJE TEKCTOBOTO ailaa st
JaJbHERIero aHams3a.

CrarucTuka U pe3yJjbTaTbl U3MEPEHUs [I2KUTTEPA BbIBOISITCS
B TabmuHO# popMe B pasiese JaHHbIX « TaOanuibl m3MepeHuiis.
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1. Pasopsute coennnenne ¢ mpubOpoOM, HaykKaB KHONKY «Pa3be uHnTsy
B pazzuene «Kormus skpanas.

2. Boibepure cooTBeTCTBYIONMI MyHKT B MeHIO «V3Mmepenus». [Ipuio-
JKeHHe aBTOMATUIECKH OTKPOET pasjiesl JAHHBIX «Tabauibl nsme-
peHuily 1 IPOU3BENET 3arpy3Ky TEKYIIUX Pe3yJIbTaTOB U3MEPEHUIt
3aIpalnBacMbIX TapaMeTPOB.

[Tonyuernble pe3yIbTaThl U3MEPEHN MOTYT OBITH COXPAHEHBI B BUJIE
daiina dpopmara CSV st manbHeiiero anaausa. s aToro Bam Heob-
XOJUMO BBIOpaTh IMyHKT MeHIO «V3mepenusiy = «CoxpanuTb Tab/uiry»
u BBecTH B nogiuBieMcs okue (puc. [B2T)) umst (bafmaE. Jlist coxpane-
Hust daila HaXKMHUTe KHOIKY <«Savey, JJjis OTMEHBbI Olepalliid —KHOIKY
«Cancel».

Save As HE
Save i I@ BERcut-E1 Remote Control ﬂ o= g v

E events-stat

Save I
Cancel

Z

File name: Ievants-statﬂﬂ

L Lo

Save as lype: Icsv format [*.csv]

Puc. B.21. Coxpanurh Tabjmity u3MepeHuii

B.2.3.4 Coxpanenune cHEMKa KpaHa

BoamoxknocTs coxpanenusi Kornu 3KpaHa npudbopa 0COOEHHO aKTyaJIb-
Ha 1pu pabore ¢ TakuMu pyHkinsamu npudbopa Bepkyr-E1 kak usmepenue
U aHaAJu3 JRKUTTEPA, KOHTPOJIL (POPMBI UMITYJILCA U IPOCMOTD OCITUJLIO-
rpaMMbl CUTHAJIA, W T.]I.

2Nms daiina HOMKHO GBITH yKA3aHO MOMHOCTHIO, BMECTE C PACIIAPEHHeM (HaIpH-
Mep, file.csv).
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1. TlepeiinnTe K IPOCMOTPY HEOOXOIMMOTO pasiesia MEHIO TecTepa

2. Boibepure nyHkT Menio «CoXpaHUTb KOIMIO SKPaHa» MU HAZKMUTE
3Ha40K [J Ha ITaHeIM MHCTPYMEHTOB.

3. B nosiBusmewmcs okue (puc. [B22) seeaure nmvs daiina st coxpa-
nenus. [Ipuioxkenue nogaepKuBaeT MHUPOKUIT CIIEKTP rpadpuaecKIX
dopmaros, Briodas rakue kak BMP, JPEG, PNG u ..

44 CoRpAHHTD KONWHD SKPAHA KOK...
Look n: |29 L:/Documents and Settngs/cathy/BEHoubt 1 Hemate Lontroly = 4= i
[ ]
Tile: type: Cancel

Vi

Puc. B.22. Okuro «CoxpaHUTh KOO SKpaHa»

4. Jlnst coxpaHeHusI BEIOpAHHOTO (ail/ia HaXKMUTE KHOMKY «Saves, JJIs
OTMeHBI onepalun — KHONKY «Cancels.

B.3 VmnpasieHue B pexxmMe TepMHHAJIA

B sTom pazjgersie onrmcanbl KOMaH/IbI, IIPU ITIOMOIIN KOTOPLIX I10JIb30Ba-
TEJIb MO2KET ITPOU3BOAUTDL CJICAYIOIINE OIIePalluM:

— IPOCMATPUBATH PE3YILTATHLI M3MEPEHHit
— OBHOBJIATHL mporpaMMuoe obectieuenue npudopa (em. paszen [B3.3)
— TeCTHPOBATL KOMIIOHEHTEI IIPHOOpa

BsanmoseiicrBue ¢ mpubopoM MOKET 00eCIIeunBaTLCs KAK CTaHIapT-
e cpegacramu OC Windows 95/98 /XP /2000/2003 — unporpammoii
HyperTerminal, Taxk u TepMUHAILHBIME IPOrPAMMAME CTOPOHHUX TIPOK3-
BOJIATEIET.

st 0GHOBIIEHNST MUKPOKO/Ia TePMUHAJIbHAST [IPOIPAMMa. J0JI2KHA 06ec-
rnmevynBaTh (QYHKINN Mepeaadn (aiaoB M0 TPOTOKOIY X-modem.
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B.3.1 IloakjioueHne K KOMObIOTEPY

1. Y6emurech, uTo nuranue npudOpa BKIIOUEHO.
2. Tlogkimounre anamuzarop bepkyr-E1 k USB-tmopTy KommbioTepa ¢
ITOMOIIILIO KAa0EJIsl, BXOISAIIEr0 B KOMILIEKT ITOCTABKH.

Brumanue!!! /lais xoppexmmotl unuyuasuzauuy, npubopa 6
cucmeme Heobxrodumo npedsapumensbHo YCmaHoGUMb COOMEEM-
cmeyrowutd onepayuontots cucmeme VCOP-dpatisep (em. pas-

dea[BZ1).

B.3.1.1 Hacrpoiika mapaMeTpoOB ITOJIKJIIOYYE€HUS

Tlonkouenue kK npubopy Bepkyr-El u ynpasiesue B TepMIHAILHOM
peKIMe BO3MOXKHO C HCIHOJIb30BaHueM mnporpaMmbl HyperTerminal (me-
Hio «Starty = «Programs» = «Accessories» = «Communications») uiau
JII0OOT0 JIPYTOro aHAJOTUYIHOTO ITPUJIOXKEHUS.

ITpumeuwanue: Jlarvretiwee onucarue npouecce 06HOBAEHUA
110 npusedeno das caywan ucnoavaosanus npoepammo, HyperTerminal,
erodawet 6 cmandapmmyro nocmasxy OC Windows.

1. Cospnaiire HOBOE TOKTIOUeHIE (MeHIO «File» = «New Connection»):

[ File

[ew Connection

Open. ..
Save
Save As..,

Page Setup...
Prink. ..

Properties

Excit Ale+F4

Puc. B.23. HoBoe coenunenne

2. 3ajaiiTe UM HOIKJIIOYCHUS:
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Connection Description

% Mevw Connection

Erter a name and choose an icon for the connection:

Hame:
[BERcuE1

lcan:

Cancel |

Puc. B.24. Boibop numenn coemqunennst

3. Bersicaure, kakum COM-tioprom noskitodenubiii bepkyr-E1 stBiis-
eTcs B cUcTeMe, OOPATUBIINCH K CTAHIAPTHOMY IpuiozkeHuio «Device
Manager».

Device Manager !E[

File  Action Wiew Help
“ = | m| @
=2, w003

[+ J Computer

[+ Disk drives

- § Display adapters

[k DYD{CO-ROM drives

(4= IDE ATAJATAPT controllers
[z IEEE 1394 Bus host controllers
£

[

[

[

H-i@s Keyboards

£ Mice and ather painting devices
- g Manitars

|- B8 Metwork adapbers

& Ports (COM & LPT)

' r;y' Camrmunications Port (COM1)
4 Communications Port (COM2)
5 ECP Printer Port (LPT1)

¥ qivein (COM12)

- USE Serial Port (COM3)
[+-#8 Processors

[]---9,/ Sound, videa and game controllers
£

[

K- g System devices
#-- Universal Serial Bus contrallers

=

Puc. B.25. Okno «Device managers
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4. Broibepure mocaemoBaTe/bHBI IOPT, K KOTOPOMY HOAKIIOYEH IIPHU-
oop:

Conneckt To ﬂ E

4 BERcut-E1

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

Country/region: IHussia [7] j

Area code: 12

Fhone nurnber: I

Connect using: | COM1 j

COM1
COM2

TCPAP [winsock]

Puc. B.26. Beibop nHomepa COM-nopra

5. YcTaHOBUTE CJIeAyIONNe TapaMeTpPhl TOCIe/I0BATETHHOTO TTOPTA:

COM1 Properties nﬂ

Port Settings |

Bits per second: Im
Data bits: m
Parity Iﬁ

Stop bits: Iﬁ

Flows control

Bestore Defaults |
Ok I Cancel I Lpply |

Bits per second 115200
Data bits 8
Parity none

Stop bits 1

Flow control none

Puc. B.27. Ilapamerpsr mopta
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6. Ilocyie naxkaTust KHOIIKHI HyperTerminal nonbitaercs ycra-
HOBUTDL coemuHenne ¢ npubopom bepkyr-E1.

# BERCut-E1 - HyperTerminal M=
Eile Edit ‘Yiew Call Transfer Help
MEEE R

at
0K

J | o

[Connected 0:00:42 [futodetect [1152008-M1  [SCROLC [CAPS WM [Capfurs [Printecho

Puc. B.28. Coeunenne yctanoBieHO

ITocsie ycrientHoro ycraHOBJIEHUSI COEJIUHEHUS C TECTEPOM, I0JIb30Ba-
TeJIb MOXKET YIPABJSATH HPUOOPOM, UCIOJIb3Yys KOMAHJIbI, OIUCAHHBIE B

paznene [5.3.2
B.3.2 Omnucanme komaHg

I[To amaornu ¢ KomapgamMu hayes-coOBMECTHMBIX MOJEMOB BCE KOMAH,IbI
HaunHatoTcs ¢ npedurca AT (or aHramiickoro «attention» — BHUMaHUE).
Hekoropble KoMaH bl TPUHAMAIOT YHACIOBBLIC ITAPAMETPHL.

B.3.2.1 Kparkoe onucanme KoMaH/

Ctrl-C: orMeHa BBOJA KOMaH/Ibl U BBIXOJ U3 PeXKUMa YIIpPaBJICHU:

AT?,
ATE:
ATF:
ATI:

(ATC)

ATH: kxpaTkas IOJICKa3Ka IO KOMaH/IaM

3aluCch porpaMMbl fpga B 3arpy309HbBII MOIYJIb

3anuch (3arpysKa) HOBOIl TaOJIUIIbI CUMBOJIOB

BBIBOJT nHMOPMAIIK 0 TPUbOpe (Bepcun MUKPOKOA, IIPOrPAMM-
HBI€ OIIIUM, CUCTEMHOE BpeMH)

Beprxym-FE1: Pyxosodcmeo no sxcnayamauuy
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ATL: szamuch mukpornporpammbl FPGA Bo flash-mamsrn
ATM: BbBIBOJ TAOJIUIBI PE3Y/ILTATOB U3MEPEHUI

ATO: zampeT HONOJHUTEIBbHBIX IIPOrPAMMHBIX ONITAI
ATR: ammapaTHBIH cOPOC MUKPOKOHTPOJLIEPA

ATS: BBOJZ KJIIOYa JIJIA aKTUBAINA IIPOTPAMMHBIX ONITAHI
ATT: pekuM TeCcTUPOBaHUS KOMIIOHCHTOB

B.3.2.2 lerajsbHOe onucanme KOMaH.I

IIpusHak oKOHYAHUSI BBOJA KOMaH 1Bl — HayKaTue KjaaBuimu < Enter>.
Mumkanyst OKOHYaHUS BBIBOJIA PE3Y/IBTATOB BBIITOTHEHUST KOMAH/T MO-

JKeT OBITH CJIEIYIOIIAS:

OK: KOMaH/ia BBIIOJHEHA, YCIIEITHO
ERROR: ommbKka BBOJ@ KOMAH/IbI/IADAMETPOB
CANCELLED: ormena BBofa (nocse naxkarus < Ctrl-C>)

Brumarue!!! Onepayuu nepedavu @atinog murponpozpamm,
MabAUY, 3HAKO2EHEPATNOPA, 3A46EPULAIOMCA ABMOMAIMUYECKY 6
CAYHAE NPEBLIUEHUA NOPO2a JONYCMUMLET 0UUbOK nepedaiu
UAU 8 CAYHAE OMCYMCMEUS OGHHBLL.

B.3.2.3 Komanap! yrpaBjeHusi npubopom

Csl.

< Ctrl-C> — Ormena BBojia. BBemennbie KoMaHabl He 00pabaThIBAIOT-

AT: «Ilycrast» komanga. OOBITHO WCIIOIB3YETCSI JIJIT TECTUPOBAHMUS
coequnenns PC—Bepkyr-E1. Pesynbrar BeiBoga: OK.

AT?, ATH: BwIBoa mepedHsi KOMAaH/T

ATE: 3Bammcs mukpokoga FPGA B akTtuBHyo maMsaThb. BomosmHenue
omnepanuu 3aHuMaeT npumepao 10-15 cexyns.

ATF: Ilepenada u 3ammch B 9HEPrOHE3ABUCUMYIO TAMATH TPUOOPa Tab-
JIMITBI 3HAKOreHepaTopa. Peakiinst mpubopa Ha BBOI KOMAHJIHI:

loading font into subsection O...
cc

Heobxoaumo B Tevenne aBaiiaTi CeKyHI HAYaTh eperady daii-
Jla, ¢ MUKPOKOJIOM II0 TTpOTOKOJTy X-modem. [l akTuBanum mnepe-
JAHHOI'O B IPUOOP MUKPOKOA CJICJIYET BBIIOJHUTL KOMaHTy ATE
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ATI:

ATL:

ATO:

ATR:

ATS:

Nudopmarus o mpubope: CHCTEMHOE BPEMsi, BEPCUU IIPOIPAMM-
HOTO OobecleueHns, MUKPOKO/Ia, HAIIpsizKeHne dbarapeil, cepuitublii
HOMEDP U aKTHUBHBIe onnuu. IIprMep BuITOTHEHUS:

ATi

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

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

options: 63

0K

[Tepemaga mukpokoma FPGA B sHeprone3aBncuMyio maMsiTh Tpu-
bopa. Peakrust Ha BBOJ KOMAaHIHI:

ATL
load FPGA code to s.0...
CcC

Banper (06Hy/IEHIE) JOTOTHATEIBHBIX IPOrPAMMHBIX OIIHIA, Ta-
KnxX Kak «Popma mmmysibcay, «V3mepenue jxutTepay, «MTJ»,
«JTF», «eneparnust mrurTepas, « CoBmectHast pabora ¢ Ethereals.
BoccranoButh 3amnperientbie pyHKIUN TPUOOPA MOYKHO C TIOMO-
b0 YHUKAJIBHOTO I KaXKJO0Tro Hpubopa nudpoBOTO KIIOUA.
CwM. ommcanme KoMaHIbl ATS.

Cbpoc (reset) meHTpaIbLHOrO Tporieccopa mpubopa. BormosHenne
KOMaH/[bI IIPUBOJIUT TaKKe K cOpOCYy CHCTEMHOTO BpeMmeHu. Pap-
HO3HAYHO HAYXKATHUIO KHOIKHU «COPOC» Ha 3aJIHEll TTaHesH.

BBojt k/toua akTUBAIUN JIOTIOJTHUTETBHBIX TPOTPAMMHBIX (DYHK-
UIA.

IIpumep BBITIOIHEHUS:

ats1234567
options: 31/63
0K

Brumanue!!! Ilamuxpamusili owubouHblti 6600
KAMOUG npusodum kK baokuposarHuro GyuHrUUU
axmusauuy donoOAHUMEABHBLE onuut. B amom

Bepxym-FE1: Pyxosodcmeo no sxcnayamauuy
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cayuae neobrodumo obpamumoves Kk QPupme-
npoudsodumento npubopa.

ATM: Bwisoj pesysbraros usmepenuii mo G.821/G.826/M.2100.
[Tpumep BBIIOTHEHHUS

Line interface

Mode : Term
Struct cycle : PCM30
CRC-4 . 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 JLOS : 1.250e+00
AIS : 0 %AIS : 0.000e-01
LOF : 0 %LOF : 0.000e-01
LOM : 1628 JLOM : 4.246e+01
RDI : 0 J%RDI : 0.000e-01
RMA : 2026 %RMA : 5.629e+01
LSS : 1528 LSS 1 4.246e+01
G.821
CODE : 1.000e+01 CODER : 1.357e-09
BIT : 41495 BER : 2.000e-05
Us : 1573 %US 1 4.371e+01
AS : 2026 %AS : 5.629e+01

Bepxym-FE1: Pyxoeodcmeo no akcnayamauuu
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ES
SES

curBER :

EB(block):

BBE :
ES :
SES
AS
Us

EB(block):

BBE :
ES
SES
AS
Us

OK

2026
0

hES
%SES

G.826/M2100
Near end

0 %BBE

0 J%ES

0 JSES
3554  %AS
44 %US
Far end

0 ¥%BBE

0 %ES

0 JSES
3554  %AS
0 %US

= O O O O

: 5.
: 0.

629e+01
000e-01

.000e-01
.000e-01
.000e-01
.875e+01
.223e+00

.000e-01
.000e-01
.000e-01
.875e+01
.000e-01

ATM2: BBIBOJI CTATUCTUYECKUX JAHHBIX 110 3aPErUCTPUPOBAHHBIM CO-
OBITHSM B IIECTHAIIATEPUIHOM (POpMAaTe.
ATM3: BBIBOJ, pe3y/bTaToOB m3Mepenus kurTepa. OyHKINA aKTUBHA

TOJIBKO B TOM CJIydae, €CJu Ha IPUOOpe OTKPLIT Pas3/ies MEHIO
«/xurrepy = «lI3Mepenus mKUTTEPas.
ATM9: BBIBOJ HACTPOCK IPUOOPA B BU/JE MOCICIOBATEILHOCTA OANT B

MIECTHAIIIATEPUIHOM hopmMaTe

Bepxym-FE1: Pyxosodcmeo no axcnayamauuy
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ATT: BpmoJsiHeHWEe BHYTPEHHUX TECTOB.
Pesynbrar BBITOTHEHNUS:

ATT

Clock... OK
DataFlash... 0K
Battery... OK
Charger... failed

Termometer... OK

Video... OK

FPGA... 0K

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
OK

0K

LIU... OK

ADC... failed

PCM codec... 0K

OK

B.3.3 Oouosaenue Bepcuii IIO npubopa

Brumanue!!! Hexoppexmmwie deticmeus 60 epems, one-
Pauut o 06HOBAEHUIO NPO2PAMMHO20 0becnewerHus Mo-
2ym npusecmu npubop K COCMOAHUIO HACTMUYHOU HePa-
b6omocnocobrocmu, 8occmarHo8aeHUue MOAHCHO bydem npo-
U3BECTMU MOALKO 8 CEPEUCHOM UEHIMPE.

[Tocnennne Bepcun 110 jyia npubopa Bepkyr-E1 BbuIOXKEHBI Ha cTpa-
Huie http://www.metrotek.spb.ru/bercut/b3/v2/autobuild/. B ka-
Tajore /avr Haxojgarcs nporpammbl it MCU, a B karajore /rpd — juist
FPGA. Homepa Texymux Bepcuii MUKpPOIIPOrpaMM Ipubopa MOXKHO OITpe-
nemntnb, nazkas kHonky @. O6mossars Mukpokos FPGA u mporpanmy
MCU MokHO B JTI00O0I [TOCJIEIOBATEILHOCTH UJIU BBIIOJHATE TOJIBKO OTHY
13 ITUX OTepaInii, ecii OOHOBJIEHNE JIPYTOH YacTH He TpeOyeTcs.
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B.3.3.1 Oo6uoBaenune mukpokona FPGA

1. Yeranosurs coepunenue ¢ Komnbiorepom 110 USB. (em. pazmes [B23T])
IIpoBeputs coemnuerne komanmoit AT.

2. Ilepecnars npormmuBKy B Oydepnyio flash-mamsiTs:
Brectn komanmy ATL.
B menro mporpammer HyperTerminal «Transfers = «Send File» B
okre «Filename» ykazars myTh K daiiny Mmukpokoga FPGA (pacin-
penue .rpd, pasmep 128kb) u B okne «Protocol» Bbibparsh «Xmodems.
Haxkars kHonky «Sends. DTu oneparun HeoOXOIUMO BBIIOJIHATE B
Teuenue 10 cekyn/1 1mocje BBoja kKoMaH bl ATL.
Eciin daitn nepenan ycremnino, B okne nporpammbl HyperTerminal
nosiBuTcst cTpoka «OK.

3. Ilepezamucars koq FPGA B 3arpy309HbIit MOyTh:
Brectn komany ATE.
Bpems nepezanucu okono 10-15 cexymy. Eciau m3obparkenue na
SKpaHe BOCCTAHOBMJIOCH — IIPOIIECC HIEPE3AIICH IIPOIIIEJT YCIIEITHO.

B.3.3.2 O6uoBaenne nporpammbl MCU

1. Vcranosuth coemunenne ¢ KoMmubiorepom o USB. (em. paznen [B3]))
IIpoBeputrs coemnnerne komanmoit AT.
2. BaMeHUTH mporpaMmy:

Bapwuant 1: Tonkum TymbiM cTepkHEM (CKPEIKOi) HaXKaTb U
OTIIYCTUTH KHOIIKY allllapaTHOro cbpoca (oTBeperue ma-
MeTrpoM 1.5MM B BepxHell dacTu 3ajHeil mamesau mpubopa,
ciieBa oT 3TuKeTKH). OJHOBPEMEHHO Y/EPKUBATH HAYKATOMN
kuonky @.

Bapuanr 2: HaGpars komany ATR (< Enter> Ha KOMIIbIOTEDE
1noKa He HaxkuMarh). Haxxars u ynepsxusars knonky @ u
cpa3y HaxkaTh < Enter> Ha KOMIBIOTEpE.

Numukarop PWR nomken Murarh momnepeMenHo TO 3€JICHBIM CBETOM,
TO KpacubiM cBeToM. [lociie BbIBosia Ha 9KpaH TepMuHaIa cuMBosa «Cy,
B MeHI0 mporpaMmMbl HyperTerminal «Transfer» = «Send File» B okme
«Filename» ykazarb myTh K daitry nporpamvbl MCU (pacmmmpenne . bin)
u B okHe «Protocol» BeiOpars «Xmodems». Haxkars KHOTIKY «Sends. DTu
oliepaIru HaJI0 BBITOJTHUTL B Tedenne 10 cekyHI.

Bepxym-FE1: Pyxosodcmeo no sxcnayamauuy



122 VYV IAJIEHHOE YIIPABJIEHUE

ITposepuTh paboTy HPOrpaMMbI BKJIIOUNB IIPHOOD U IIPOBEPUTL HOMED
sepcun (naskarh xkuonky @).

Ecnr mpommuBka BBIIOIHEHA HEYIAMHO, ¥ IPHOOD He BKIIIOYAETCS, O~
BTOpHUTE II.2 TI0 BapuaHTy 1.

Bepxym-FE1: Pyxoeodcmeo no akcnaAyamauuu
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C. BO3MOXKHBIE HEUCITIPABHOCTU U NX

YCTPAHEHUE

Bosmozkmbie HEUCIIPaBHOCTU W METOAbI NX yCTPpaHCHUA IIPUBEICHDBI HU-

JKe B Tabsmie

Tabuna C.1. Bo3MoxKHBIE HEUCITPABHOCTH

CHUCTEeMHOE BpeMA

knonka «RESET»

XapaKTepHbIe Bo3moxknas Merton ycTpaneHus
OPpU3HAKH HENCITPAaBHOCTH
HENCHPaBHOCTU
HekoppekTnoe Brua mazkara YcTaHOBUTH CHCTEMHOE

BpEMsl 4epe3 MEeHIO
«Kondwuryparmus» =
«OCcHOBHbBIE HACTPONKI»

[Tpubop He BKIIOUAETCS

Paszpszkena akkymy-
JIATOpHAS OaTapest

BximounTs BHEITHMI
HUCTOYHUK TMATAHWS, TOHKUM
TYIBIM CTEPXKHEM HAYKATD
KHOIIKY aIlapaTHoro copoca
Ha 3aJIHell aHe/ M 1pubdopa;
3apsauTh GaTapero

He npouncxoant 3aps
baTapeil OT BHEIIIHETO
OJI0Ka, ITUTAHUST

Heucmnpasen 010K
nuTaHusi, OOpLIB B
IITeKepe, TMOBPeK/Ie-
Ha barapest

IIpoBepuTh WM 3aMEHATH
0JI0K IIUTAHKS, 3aMEHUTH
bGaTapero

OT IOJIHOCTBLIO
3apsi?KeHHOIT baTapen
MeHee 4 9acoB

Bpemsa paborsr TecTepa

Barapes
BbIpaboTaIa CBOM

pecypc

SameHuTh HaTapero

Curnasn LOS npu
MOJIKJTIOYEHHBIX K
TPaKTy IPOBOJIAX

JnuHHAS JTUHAS

BruounTts pexknm
«JInmuunas TuHUAST>
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Ta6muna C.1. Bo3sMoxKHbIE HEenCIPABHOCTH (IIPOJIOJIZKEHUE)

XapakTepHbIe Bo3mozknas Mertopn ycrpanenus
NPU3HAKYU HEeNCHPaBHOCThH
HEHUCHPaBHOCTU
LSS npu macrpoennoit | Bpemenuble wuHTED- | YCTAHOBUTH OJIMHAKOBBIE
TECTOBOM BaJIbl HA  IIPUEME | HKHTEPBAJIbI
[I0CJIeI0BATEIHHOCTH u epejatie e
COBIIAIAIOT
OmubKu 1pu MpoBepKe | YCTaHOBJIEHA VCTaHOBUTD PEKUM BHYTPEH-
mpubopa «caM Ha Ceds» | CHHXPOHM3AINS OT | Hell CHHXPOHU3AITNN
[IPUHAMAEMOTO
IOTOKA,
IIpu monksrovennn B cucreme me ycra- | Ckagarh U yCTaHOBUTH Jpaii-

nnrepdeiicy USB ne HOBJIeH Jpaiisep muist | Bep (cm. pasmern BT
onpeaensierca naanane | Virtual COM Port
nosoro COM-miopTa
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1. OBIIINE CBEJIEHUA

1.1. Tecrep 2 M6ut/c moroka Bepkyr-E1 coorBercTByer TpeboBaHmsaM
CJICAYIOIMUX HOPMATUBHBIX JIOKYMEHTOB:

— T'OCT 22261-94 CpescrBa m3MepeHnii SJIeKTPUIECKIX U
MaIl'HUTHBIX BEJIMYUH. O6L[[I/Ie TEXHUYIECKUE YCJIOBUL;

— PJI 45.237-2002 N3mepurenn moxkasaresis OMIIOOK U IapaMeTpPOB
npeitda daspr. Texunaeckne TpeboBaHUS;

— TV V 32.2-24538589-002-2003 (AAJIX.496456.001 TV) Tecrep 2
Mb6wur/c moroka Bepkyr-E1 Texnmuaeckue ycioBusi.

1.2. Tecrep 2 M6ur/c noroka bepkyr-E1 ceprucdunuposan 1o rpe6o-
BaHUAM TOCYIApCTBEHHON cucTeMbl ceprudmukannn MunucrepcrBa Poc-
cmiickoit Pesepanun 1Mo cBsi3n u nHMopMaru3anun u l'occranmapra Poc-
cuiickoit Perepariu:

— 3zaperucrpupoBan B [ocymapcTBeHHOM peecTpe CpeJiCcTB
U3MEPUTESIBHON TeXHUKH 1101 HoMepoMm  26460-04

— ceprudukar 00 YTBEPKICHUN THIIA CPEJICTB U3MEPUTETbHO
rexuuku Ne 17051 | meitcteurenen no 01 mapta 2009 1.

1.3. IlpeanpusaTne-n3roTOBUTED:

HTII Metporek

105023 r. Mockga,

yJI. DJIEKTPO3aBOJICKAS, JOM H2
Tes. (095) 961-0071, (812) 560-2919
www.metrotekcom.ru
www.metrotek.spb.ru



2. CBUJIETEJILCTBO O ITPUEMKE

2.1. Tecrep 2 M6ur/c noroka Bepkyr-El, cepuitabiii Homep — |
M3MOTOBJIEH U IPUHAT B COOTBETCTBHUH C 00S3aTE/ILHBIMA TPEeOOBAHUSIMEI
rOCYJJaPCTBEHHBIX CTaHAAPTOB, ACHCTBYIONICH TEXHUYECKOW JTOKyMeHTa-
el 1 IPpU3HAH I'OJHBIM JJISl 9KCILLYATAIIAN.

Havanbuuk OTK

M.II. Opocr M.A.

JIU9HAas MOITNCH pacmdpoBKa MOAIUCH

9UCJIO, MECSIIL, TOJ

2.2. IlepBuunas KaauOpoOBKa IIPOBEIEHA

Pabornuk kaaubpoBotunoii sjadoparopun

TO/ITNCH

YUCJI0, MECSII], TOJ,



3. TAPAHTUMHBIE OBSI3ATEJILCTBA

3.1. IlpeanpusiTue-u3roTOBUTE/bL FAPAHTUPYET COOTBETCTBUE KadeCTBa
TecTepa TPeOOBAHUIM TEXHUYIECKUX YCJIOBHI IIPU COOJIIOAEHIN TTOTpebuTe-
JIeM yCJIOBUI M IIPaBUJI TPAHCIIOPTUPOBAHNS, XPAHCHUA U IKCILIyaTallun,
YKa3aHHbIX 9KCILIYyaTAIMOHHON JIOKYMEHTAIEeH.

3.2. l'apaHTHIHBIN CPOK SKCITyaTAII — 12 MecsAmeB ¢ MOMEHTa BBOJIA
TecTepa B HKCILIyATAIMIO, HO He OoJiee 18 MecdlleB ¢ MOMEHTa OTTPY3KHU
IOTPEOUTETIO.

lapanTuitablit cpok XpaneHus — 6 MecAIeB CO THS M3TOTOBJIEHUS Te-
crepa.

3.3. llpennpusitre-u3roroBuTes b 003aHO B T€UEHUE CPOKA TapaHTUU
[IPOM3BOUTH OE3BO3ME3IHO 3aMEHy MJIM PEMOHT TeCcTepa, a TaK»Ke B CJIy-
Jae, eCJIM B TeUEHNE 9TOI0 CPOKa rmoTpedbureseM Oymer oOHapyKeHO HeCO-
OTBETCTBUE TPEOOBAHUAM TEXHUYCCKUX YCIOBUA.

BHUMAHWE! Bes nperbsiBiieHusI MACIIOPTA IPETEH3UN K KAIECTBY
paboThI TecTepa He MPUHUMAIOTCS, W TAPAHTUHHLI PEMOHT HE MPOU3BO-
JIATCSI.

JlaTa peajuzanuu TecTepa

ITocraBmmuk

TOINCH



4. CBEAEHU{ O PEKJIAMAIINAX

4.1. B ciiyuae oTkasa Tecrepa B paboTe UIn HEUCIPABHOCTU €r0 B II€PU-
0J1 TApAHTUHHBIX 0043aTE/IbCTB, & TaK)Ke OOHAPYKEHUS HEKOMIIJIEKTHOCTH
[IpY IEPBUYHON IPUEMKE TecTepa, IoTpeduTesieM JI0IKeH ObITh COCTABICH
aKT O HeO6XO,ZLI/IMOCTI/I PEMOHTa 1 OTIIPaBKHN U3JAE/INdA N3T'OTOBUTEJIIO.

B akTe mo/mKHBI OBITH YKa3aHbI CIEIYIONNE JaHHbIE:

— obozHadyeHne TecTepa, 3aBOJICKON HOMED, JaTa BBITYCKa U JaTa
BBOJIA B 9KCILIYATAIIUIO;

— HaJIM4ne 3aBOJCKNX ILIOMO;

— xapakrep Jederra (I HeKOMILUIEKTHOCTH).

AKT BBICBLIAETCSI IO aJipecy, ykaszanHoMy B myHKTe 1.3 Ilacmopra.

4.2. PexkyiamMaIifio Ha TecTep He IPEIbIBIIAIOT:

— II0 UCTEYEHUM TI'apaHTUHHOIO CPOKa;

— IIpU HAPYIICHUU HOTPEOUTEIEM MIPABUJ SKCILIyATAIlUN,
TPaHCIIOPTUPOBAHUS U XPaHEHUs, IIPE/IyCMOTPEHHBIX
PYKOBOJICTBOM TIO SKCILTYaTAIINN.
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