Bepkyr-MMT

Moaynp ananu3a narepdeiico El

PykoBojicTBO 1Mo 3KCILTyaTanuu
Bepcus 2.1.1 2011

MetpoTek



Huxkakast 4acTh HACTOSIIErO JOKYMEHTa HE MOXKET ObITh BOCIIPOU3BE/IEHA, I1e-
pelana, mpeodpa3oBaHa, IOMEIeHa B HHMOPMAINOHHYIO CUCTEMY WJIN IIepe-
BeJleHa Ha JIPYTOil I3bIK 0€3 TUCHhMEHHOTO Pa3PelleHns IIPON3BOIUTES.

IIpousBosuTesb ocrapisieT 3a coboil IpaBo 6€3 JIOMOJIHUTEIBHOTO YBEIOMIIE-
HUS BHOCHUTD HE BJIMAIONINE Ha paboToCmocobHOCTE pubopa BepkyT-MMT
U3MEHEHHUsI B alllapaTHYK YacTh KapPThl WA [IPOrPAMMHOE ObeclieueHue, a
TaKKe B HACTOMAIIEE PYKOBOJICTBO M0 KCILIYATAIIH.

© Merporek, 2006-2011



OrnasnenHne




OTIJIABJIEHUE

-

R.4.3 OIITI/I6K}

R.4.4  Apapu

8.3.1 JIIWTEeALHOCTDL W«zmer)enna .............

34
34

55
95
o7
o7

67
67
67
70



OrsiaBJjienue

14.8 TlpoBemenne MOBEPKU . . . . . o o v v v it e e

14.8.1 BHEWHEA OCMOTD « « « « « o o e e e e e e e
14.8.2 OHDO6OB; Eaa ....................

14.8.3 TlorpenHocTu vCTanOBKHI T&Kmagﬁ_t[_amxuﬁ L.
PDaAM B B B

89

91

93






1. YcnoBHble 0003Ha4YeHUs1 U COKpaLLEHUS

B mamHOM pyKOBOJCTBE MCHOIB3YIOTCST 0003HAUEHUsI, IPUBEIEHHbBIE

B Tabaune [LL11
Tabymna 1.1. YciaoBable 0003HaAYEHUS
O6o3HayeHue KomMmmenTapwuii
ITpumeuwarue: Baxxnoe ykazaHue i 3aMedaHue

Tekcr, Tekct

Obo3Havenne IyHKTa MEHIO Tpubopa

B Tekcre pykoBomcTsa 6e3 paciudpoBKu OyayT HNPUMEHSITHCSA CO-
KpallleHusl, IPUBEJIEHHBIE B TabJINIe

Tabmuma 1.2. CoxparreHust

Cokpainenue Kommenrapwmit

B Bpewmennoit narepsan

KM MMy sibcHO-KOIOBasT MOJLYJISIINS

TICII IIceBmocyyaitnast mocyie0BaTEILHOCTD

MTJ Maximum Tolerable Jitter (MakcuMaabHO 1Oy CTUMBII
JIZKUTTED)

JTF Jitter Transfer Function (Ilepemarounas xapaxrepu-
CTHKA JIKUTTEPA)

SLA Service Level Agreement (Cornamenne 06 yposHe 06-
CILyKUBAHUA )

AYX AMIUTATYIHO-9aCTOTHAST XapaKTEPUCTUKA

DUT Device Under Test (Tectupyemoe YCTPOIi-
CTBO/ceThb/TpaKxr)

OHY PuiabTp HUXKHUX YACTOT

OBY PuIbTp BEPXHUX HYACTOT

Ulpp

Unit Interval, peak-to-peak (TaxroBblii naTepBa)







2. O6bwue ceeageHns

Mouynb anamusa unrepdeiicos E1 B5-E1-4 (nanee — momyiib, Mo-
nyiab E1) coBmectHo ¢ m3mepuresbroit miardopmoit Bepkyr-MMT
IpeHa3HaYeH JJIsT IpOBeIeHnsT aHan3a nHrepdeiicop El, mosposser
OIEPATUBHO OOHAPYKUBATH U YCTPAHATDL HEmoJaakn B TpakTax VMKM.

2.1

Ob6nacTtb npumeHeHus

Monynb E1 obnamaer nadbopom byHKIU, KOTOPBIE TO3BOJIAIOT HC-

IIOJIb30BaTh €I0 B CJICAYIOIINX 00J1aCTAX:

2.2

[IPOBEPKa KOPPEKTHOCTU paboThl 0bopymoBanus npu BBoge MMKM-
TpaKTa B 9KCILIyaTAIHIO;

vonntopuar MKM-Tpakra Ha Hajgmdue ommbOOK, aBapuii, cOoeB
CUHXPOHU3AIINY, IPOBEPKA YaCTOTHI CUTHAJIA U (DOPMBI UMITY/IHCA
0e3 BBIBOMIA KaHaja 13 00CTyKIBAHWST;

JIMArHOCTUKA U yCTPaHEHHe HEUCIPABHOCTEN Ha IMOBPEXKIEHHBIX
yY4JacCTKax C€THu C HCIIOJIB30BaHHUEM PE2KMMOB C BbBIBOJIOM KaHaJIa
3 00CIyKUBaHndA 1 0e3 BBIBOMA KaHaja U3 00CTyKUBAHMA.

OcHOBHble BO3MOX>XHOCTU

Jnarmocruka HewcrmpaBHOcTeil B cucremax El ma dusmaeckom,
KaHaJIbHOM M CE€T€BOM YPOBHIX.

Wsamepenne n anaan3 mapameTpoB mHTepdeiicoB E1 B coorser-
creun ¢ Pekomenmarmsvn MCO-T G.821 [1, G.826 [2], M.2100 [3].
Ananmus SLA B coorBerctBum ¢ Ilpukasom Ne92| Munucrepcrea
cBasu u nndopmaruzamun PO.

ABroMaTndecKasl IIPoOBEPKa COOTBETCTBUsT (POPMBI UMILY/IHCA, II1a0-
Jony, ykazaanoMmy B Pexkomengarmun MCD-T G.703 [4].
N3mepenne u remeparius JRKUTTEPA B COOTBETCTBUM ¢ Pexkomen-
marnumeit MCO-T 0.171 [5]), anamus MTJ n JTF.

pukas or 10 aBrycra 1996 r. 06 yreeprkaennn «HopM Ha smekTputueckne mapa-
MeTPBbI OCHOBHBIX IU(PPOBBIX KAHAIOB U TPAKTOB MATUCTPAIBHON U BHY TPU30HOBBIX
nepsuuHbix cereit BCC Poccum».
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OBIILUE CBEJEHUS

N3mepenune BaHgepa.

MoOHUTOPUHT COIEPKUMOTI0 BPEMEHHOI'O MHTEPBAJIA.

leneparust n anajan3 CUrHAJIOB 3BYKOBON 4aCTOTHI.
®opmuposanue TectoBbix [ICII, BO3SMOXKHOCTE 3aaBaTh MOJIB30-
Baresibekyio [TCTT.

[leneparus ommboK u aBapwuii.

Dopmuposanue n anau3 crpyKrypuposanabix (MKM30, MKM31,
NKM30C, UKM31C) u HecTpyKTYpPUPOBAHHOIO MMOTOKOB.
[IpeicraBienne pe3yabTaTOB aHaIN3a ONIMOOK U aBapuili B BUJIE
TUCTOTPAMM U XPOHOI'DAMM.
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3. KoMmnnaekT nocTtaBku

Tabymna 3.1. KommiekT nocraBku

HawunmenoBanue Kos-Bo
Momynps anamuza narepdeiicoB El 1
Kabers nzmepurenbHbIi 2
Bporopa «BepkyT-MMT. Moayab ananmusa unrepdeiicoB El. 1

PyxoBoncreo mo skcmryaranmm»

Bporopa «BepkyT-MMT. Moayab ananmusa unrepdeiicos El. 1
[TaciopT»
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4. OnncaHne CMeHHOro moayns

Bun nepeneii u sagneit naneneit mogyna E1 npencrasien ma puc. 1]
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Puc. 4.2. Saguss nanens momayns El

Onncanne CBETOAMOAHLIX HHINKATOPOB IpUBEIeHO B Tadauie 1]

Tabmuma 4.1. Onucanve WHIANKATOPOB

MapkupoBka Omnucanue
R3, R2, R1, RO CBeToauobl, OTOOparkalolme aKTUBHOCTL HPUEMHOIO
nopTa:

— He TOPUT — MHOPT BBIKJIIOYEH;
— TOPUT 3eJEHBIM — IIOPT BKJIIOYEH, CUI'HAJI €CTh;

— TOPHUT KPACHBIM — IIOPT BKJIIOYEH, CUTHaJIa HeT.
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Tabnuna 4.1. Onucanue MHAMKATOPOB: IIPOIOIZKEHIE

A\ P-4
',@: CseToino/1, 0TOOPaYKAIONIHI OJIKJIIOUYEHUE BHEIIHErO IIH-
TaHUS.
— He TOpUT — NHUTaHWe He II0JIaHO MJIM KapTa Heuc-
npasra (cM. paszesn [B));
— TOpUT 3eJ€HBIM — IIUTAHUE IIO/IaHO, KapTa B Pado-

9eM perKIMe;

— TOPHUT KPACHBIM — IHTAHME TIOJIAHO0, KapTa B Hepa-
6ouem pesknme (cm. paszmen [B).

Hasnauenne paszbeéMoB U HOJK/II0YaeMble K HUM YCTPOHCTBa, IIpUBe-
JICHBI B TaOIHTIC

Tabmuma 4.2. Onucanne pa3bEMOB MOJLYIIs

MapkupoBka Hazunauenue IToakJirouaemoe ycTpoii-
CTBO
Sync E1 cunxponnsarus Kabenb uzmepureabHbIi
Rx/Tx E1 npuém/mepenaua Kabeyb uzmepurenbHbIi
Phone Ilonkmouenune rapuutypbl win | [apaurypa TesedOHHAT
MUKpOTeIedOHHOM TPYOKU TA06. Mukporemedonnas
TpyOKa
6..19V ITonknrouenune BHemrHero 6Jioka | Byiok nuranus E
MTUTAHUS
USB Tloakiouenne k 11K mo narep- | Kabens USB H
deiicy USB
puc. 2] pazném 1| [logkmouenue Kk ananuzaTopy | Anammsarop BepkyT-
MMT

Hudpoit 2 ua puc. 0b603HAYEHBI OTBEPCTHUS [T 3aKPEILICHUsT
MOJIyJIsT B IPUOOPE C MOMOIIBIO KPEEXKHBIX BUHTOB.

Kuonka BOOT u kHOIKa, 000O3HAUYEHHAs] Ha PIHC. kaxk RESET,
CJIyYKaT IJisi OOHOBJICHUSI IIPOITUBKYA MUKPOKOHTPOJLIEPA MOJLYJISI.

Knonka RESET takske cyKuT fj1st cOpoca MOJTYIsT TIPH TOJIKITIOTE-
aun 1o USB u/mim npu HaJm9aun BHEIIHErO [TUTaHMUsL.

'B CTaH/IAPTHYIO KOMILJIEKTAITUIO HEe BXO/IUT.
’B CTaH/IAPTHYIO KOMILJIEKTAITUIO HEe BXO/IUT.
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5. Pabota c rpaduyuecknm nHrepdceiicom

5.1 QO630p

[nasnoe menio «E1 — Anannss cofepKUT KHONKN TTepexoa K MpH-
JIOYKEHUSM JIJIs1 IIPOBEJIEHNS M3MEPEHNI 1 KHOIIKH ITepexXo/ia K HaCTPOii-
KaM napameTpoB mn3Mmepenuii. CjieBa Ha dKpaHe PaCIOJIaraioTCs WUHJIN-
KATOPBI COOBITUI, MHIUKATOD YPOBHA 3apsia Oarapen M KHOIKA JIJIsd

IIPOCMOTPA CTATYCHON IaHEIN.

1

T
Ananus UKM 13:18

8

w

] |
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Ba30Bble M3MEPEHUs %M FAuHeHbI uHTEptheic
] Tep MKM30C  CuHxp: BuyTp
ncn: 2°-1 T4: BKA.

Dopma UMy TbCa Ferepayua CoobITMI

il

Axannz KM AHANW3 NPOTOKOMOB

5

Puc. 5.1. I'taBuoe menio

Hudpamu Ha prcyHKe 0003HATEHBI:

1 — TeKymuil pexKuM U3MEpPEHUIt;
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2 — maHeJ b WHJMKATOPOB COCTOSHUS TECTUPYEMbIX nHTepdeiicoB
(em. pazmen B3);

3 — mKOHKa craryca 6aTape;

4 — ukoHKa uHGOPMAIMN 00 OCHOBHBIX HACTPONKAX TecToB (CM.
paszzen 0.2);

5 — maHe/Nb MEePEeKJIIOUEHIST PEXKIMOB I/IBMepeHI/I;

6 — KHOIIKM [IePEeX0/ia K HACTPOHKaM [apaMeTpOB U3MEPEHUIT U TIPH-
JIOYKCHUSIM JIJIsT 3aIyCKa U3MEPEHUI.

onpobmoe omucanme mpeacTasiteno B 6pommope «BepkyT-MMT. Yrusep-
CaJILHBIN AHAJIN3ATOP TEJICKOMMYHUKAITMOHHBIX ceTeii. PyKOBO,HCTBO 10 IKCILIyaTa-
U ».

Tloapobroe omucanue mpejacrasiaeHo B Gpommope «Bepkyr-MMT. Yuusep-
CaJILHBIN AHAJIN3ATOP TEJICKOMMYHUKAITUMOHHBIX ceTeit. PyKOBO,HCTBO II0 IKCILIyaTa-
U ».
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5.2 [MonyyeHue cBogkum 00 n3mepeHUsIX U HACTPOIiKax

CrarycHasi nanesb 0oToOparkaeTcsd NPU HAYXKATHH Ha KHOIKY @

WIn oﬁ U COAEPXKUT UHMOPMAIINIO O HACTPOHKAX OCHOBHBIX TECTOB,
a TaKKe O COCTOSTHUU BBITIOJTHAIONINXCH U3MEPEHUI.

YpoBeHb : 0.7 ab
YacroTa: 2048000 Ny,
Bazoakie M3IMEPEHNA

MRMTTER

Rx Nuueldnsid nHTepdgeiic
-.-:,U TepmuHan WMKM30C CuHxp: BHYTp

BpeMEHHbLIE HHTERBANKI
Rx: 30+64 Kéurlc ncn: 2%-1 Tx: 30-64 K6uTlc
3ByK: —-15.4 46, 2003 'y

Mexepauun coBLITHA

O CODE kon-Bo: 1234, Temn: 1s107°

i n

JTF

( J

®

Puc. 5.2. Crarycnas nanesnb

Ha namnenu orobpazkarorcst:

— VYPOBEHb U YaCTOTa MPUHUMAEMOI0 CUTHAJIA;

— WHIAKATOP BPEMEHW TECTHPOBAHUS JJIsT 3aITyTIEHHOTO TeCTa,

— THUIl COOBITHS U TAapaMeTPbl TeHEPAIH COOBITHUSI;

— pekuM paboThl MPUOOPa, TUI IMOTOKA, CIIOCO0 CUHXPOHU3AIINN;

— CKOpOCTb IipuéMma u nepegadn jgaHubix, Tun [ICI, yposenb u ga-
CTOTa 3BYKOBOTO CHUTHAJIA.

3Kwnonka o pacIiojIo)KeHa Ha IepeIHel maHe I Kopiryca Ipudopa.
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5.3 [duarHocTtuka COCTOsIHMSA TecTupyemMoro nHtepdeiica

IIpu npoBeeHrr U3MEPEHHUI OCYIIECTBIIACTCA YEThIPEXIIBETHAS UH-
JUKAaIs COOBITHUIA:

— 3eJEHBIIl — OTCYTCTBHE aBapuil u OMHUOOK, BCE B MOPSIKE;

— KpacHbIl — B HaCTOdIIee BpeMs HAOJIOMAETCS ONINOKA WU aBa-
pus;

— KEJITBI — OTCYTCTBHE OINIMOKU WU ABAPUU HA TEKYIIIUIT MOMEHT,
HO C MOMeHTa cOpOca COCTOsIHUSI WHJIMKATOPOB JIAHHBIE COOLITUS
OBbLTN OOHAPY 2KEHDI.

— He TOpUT — oImubKa,/aBapusi B JJAHHOM PEKIMe He OIPeJIeIsIeTCs.

Huke npescraBieHo onucanne WHINKATOPOB COOBITHUI.

LOS OrcyrcrBue CUrHaJa.

AIS Nnpukarums aBapuitHONO COCTOSHUSI.

LOF ABapus IMKJIOBOW CUHXPOHU3AIIWH.

LOM ABapust CBepXIMKJIOBOI CHMHXPOHU3AIINAN.

RDI ABapus manbHell cTaHIUN.

SER IIpesbimienne mopora OIMuoOOK.

RMA ABapust CBepXIIMKJIa JAJIbHEN CTAHIINN.

LSS IloTepst cuHEXpOHU3AIMY C TPUHUMAEMON TECTOBOM MOCTIEI0BA~
TEJIbHOCTBIO.

CO6poc cocTosTHUSI UHINKATOPOB BBITIOJIHSIETCS TIPU HAYKATUHU HA JIFO-
0olf MHIIKATOP.
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6. JlnHeiinbin uHTepdeiic

IIpunoxenne «E1 — Jluneiinoiit unrepdeiicy» 1m03BOJIAET HACTPO-
UTHh TapaMeTphl JimHelHoro uarepdeiica, BoIOpaB PeKUM PabOTHI MO-
aynst B, cTpyKTypy MOTOKA W TUIl CHHXPOHU3AINN TIepeIaTInKa.

"« Ananus VKM NuHeiikbiil nHTepdeiic 15:46

,—Pe»(uM—\ |—CprKTypa I'IGTOKEI—| rCupruHmaaum Tx—l

Tepmusan 'Be3 CTPYKTYPL! ‘OT BXO g2 "RX™

MKM30 'OT Bx0ga "Sync”

MoruTop BHYTPEHHARA

Tp-MORUTOP firy 2048000

i

@ ® [6)8)[x)[= (5]5]a]5)

Puc. 6.1. [Ipunoxenne «E1 — Jluneitnsiit nuarepdetics

6.1 Pexum

Mouyns E1 moxker paboraTh B OJHOM U3 YE€THIPEX PEXKUMOB: Tep-
MUHAJI, TPAH3UT, MOHUTOD, TpaH3uT-MoHUTOD (cM. puc. [6.2] c. 20).
Pexxum paboTel Mojtyist Beibupaercst B coorserctsun ¢ Tabi1. [6.1] c. 20
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TepMmuHan TpaH3nT

Tx

— —»|BepkyT-MMT

Rx Rx Tx

BepkyT-MMT

Tx Tx  Rx Tx  RXx

MoHuTOop TpaH3nT-MOHUTOP

Tx Rx Tx

RX Rx

BepkyT-MMT BepkyT-MMT

n

Puc. 6.2. Pexxumbl paboTsl nipudbopa

Tabsmma 6.1. Pexxumbr paboTh

Pexxum

Onucanue

Tepmunan

Momyns paboraer B KadyecTBE OKOHETHOTO ODOPY/IOBAHUS W HC-
TOJIb3YETCsT KaK JIJTsT TIepeiadu, TaK U st TpuéMa JaHHbix. OKo-
HevyHasi Harpy3ka cocrasiser 120 Om

Tpausut

Monyns npuHnMaeT, perenepupyer u nepeaaér gannabie. Muadop-
marmonHble BU mepenatorcst 6€3 m3MeHeHUsl, €CJIN He aKTUBUPO-
BaH PEXXUM BCTaBKU omuboK. BV cuHXpoHM3aIMu 1 CUTHAIN3a-
i popMupyroTCst pudbopom. [Ipu npoxose curnasa depes mpu-
60p aHATU3UPYIOTCS KOJOBBIE OMMUOKU, ONMUOKH IIMKJIOB U JIPYTHe
napamerpbl. OkoneuHas Harpy3ka cocrasisier 120 Om

Motxutop

Pexxum ncmonbayercst, Korga HEO6XOAUMO OCYIIIECTBUTH MOHUTO-
PUHIOBBIN J1OCTYIl 6e3 IIpepbIBaHus CBSI3U U BIUSHHUS Ha IOTOK
E1l. Pazbém Rx npubopa noakiogaercs K pazbémy «MonuTtops»
TECTUPYEMOro 0OOPYTOBAHUSA, UTO [OIPA3yMEBACT IOAKIIOUCHIE
K TPAKTy Yepe3 PE3UCTOPBI: JIOMOJHUTEIBHO MOI'YT OBbITH BKJIIO-
YeHbl BCTPOEHHBbIE B IIpUOOp 3amuTHble conporusienus 470 Om

TpaHsut-
MOHUTOP

Moyysib mpuHUMAET, pereHepupyer u repenaér ganuoie. [Ipunn-
MaeMblil CUTHAJI JIOJIPKEH IIOCTYIaTh OT padbéma «Mouurop» re-
CTUPYEMOro 060py/I0BaHus. B 9TOM peknMe yCTpaHsIIOTCS KOO~
BbI€ U IIUKJIOBbIE OmnOKK. OH MOYXKET UCIOJIb30BATHC 15 J00aB-
JeHus uin Beieaenns BU 3 pabodero noroka. JlomosHuTe 15HO
MOT'YT OBITH BKJIFOUEHBI BCTPOEHHBIE B TPUOOP 3AIUTHBIE COMPO-
tussienns 470 Om
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ITpumevarue: n3vmepeHne n reHepalns JKATTEPA, a8 TaKKe aHa-
Ji3 POPMBI UMITYJILCA TTPOBOJIATCA B pexkume MoHuTop uim Tepmunan.

6.2 CTpykTypa notoka

Crpykrypa noroka Kl BbiOMpaercss B COOTBETCTBUU C TabJI.
NKM 30, KM 31 unu 6e3 ¢cTpyKTypBbl.

Tabnuia 6.2. CTpyKTypa 10TOKa

CrpyKTypa HoToKa Onucanue

NKM 30 Ilorox E1 ¢ nuk/I0BO#t U CBEPXIIMKIOBOW CTPYKTY PO
NKM 31 Ilorok E1 ¢ muk/oBO# CTPpyKTYypOit

Be3 cTpykTypbl HecrpykrypupoBannbiit motok E1, KoTopblii He nmeer

[IUKJIOBON CTPYKTYPBI U 00JIJaeT HeOompeae éHHbBIMU
rPaHUIIAMA BPEMEHHBIX WHTEPBAJIOB

Ecan Tpebyercst mpoBepka OMMOOK 110 MUKIOBOMY U30BITOTHOMY KO-
1y, Heobxomo BoiopaTh CRC (ycranasmusaercs copmectro ¢ IKM 30
wim UKM 31), nist uasepruposanust 6uros CRC — nHB.
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6.3 CuHxpoHusauyuns nepegaTyunka
BosMmoxkHBIE BapHAHTBI CHHXPOHU3AIINN IPEJICTABIEHBI B TA0JI.

Ta6muma 6.3. Tun cuHEXpOHU3ANNY TIEPETATINKA

Tun cuaxpouunzauu Ornucanue

Ot Bxoga "Rx" Buermmusisi cuaXpoHM3aIys OT CUTHAJIA, TPUHIMAEMOTO
K
Ha nopty Rx.

Ot Bxoga "Sync" Buemnsiss cuaxponusanust or curHaja, TPpUHAMAEMOrO
Ha mopTy Sync.

BHyTpeHHss CuHXpOHM3AIMSA OT BHYTPEHHEIO T€HEPATOPA.

6.4 Yacrtota curHana

fily 2048000

Puc. 6.3. Ilose BBOA 3HaUEHUST 9aCTOTHI

Jjist 3a7aHus] IPOUBBOJIBHBIX 3HAYEHHIH YaCTOTBI I1ePeaBacMoro
CHI'HaJIa HEOOXOAMMO HaxKaTh Ha I0JI€ BBOJA YACTOTHI M BBECTH 3HA-
YeHHsl BPYUHYIO C IOMOIIBIO 9KPAHHON KiaBHATypbl. BO3MOXKEH BBOJL
snadenuil B quanasone (2048000 £ 600) I'm.



6.5 /JomosHuTrebHbIe HACTPOUKMI 23

6.5 [JononHutenbHble HaCTPOWKN

l—ﬂwneﬁr—m\ﬁ Ko ———————
G Y
T i

— Koppexusa e |

(ol
BuiknoveHa v
P
s

AOnONHUTENEHO

Puc. 6.4. Meno «/lonosnnressao»

Menio AOMOTHUTEIBLHBIX HACTPOCK OTKPBLIBACTCSI DU HAXKATUU Ha
KHOTIKY [ONOAHWTENbHO U CIIYXKUT JIJIsi YKA3aHWA CJIeJIYIONIUX Iapa-
METPOB.

JlnHeilinbii kog, Beibop Tuna komguposanusa curnaia: AMI wiaun HDB3.

Koppekuus Ucnonb3yercs [y KOMIICHCAIIUYN 3aTyXaHUs U BbIPAB-
nuBanng AYX:

— BbIK/IOYeHa — TpubOp HACTPOEH Ha TMPUEM CHT-
HaJa, 3aTyXaHne KOTOPOTO COCTaBJsSET He Hosee
10 nb;

— AJWHHAs NWHUS — TpubOp HACTPOEH Ha IIpU-
éM curnasa ¢ uckaxkéauoit AUX, MUHUMAILHBIMH
YPOBEHb KOTOPOro cocTasisgeT —36 ab;

— yCWieHWe curHana — mpubop HACTPOEH Ha IMpU-
éM ocJ1abJIeHHOro curnaJja 6e3 nckaxkenus AYX
C BO3MOYKHBIM yCUJIEHHEM CUTHAJIA HA BEJTUIUHY
22 nb, 26 1b nmm 32 nb.

3awmTHble pe3ncTopbl IIpu pabore momyns B pexkxumax Mountop n TpaH3uTt-
MOHWTOP MOT'YT OBITH BKJIIOUEHBI 3AIITHBIE PE3UCTOPHI,
BeJIMYMHA KOTOPBIX cocrasiisier 470 Om.

CxeMa BKJIIOYCHU 3alIUTHBIX PE3NCTOPOB Ha IIpUMEPE pezKruMa Mo-



24 JIMHEVHBINT UHTEP®ENC

HUTOP MOKAa3aHa Ha PUC. g pexxnva T paH3uT-MOHUTOP CXeMa aHa-
JIOTHYHA.

Rx Tx

BepkyT-MMT

Puc. 6.5. cnonp3oBanue 3alUTHBIX PE3UCTOPOB
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7. BpemeHHble nHTepBabl

[Mpumoxkenne «Anamms E1 — Bpemennbie nHTEpBabI» MO3BOJISIET
3ajaTh TUl nHMGOPMAIMN, KOTOpas OyJeT mepeaaBaThesl / IPUHIMATHCS
B BoiOpannom BI.

BpemeHHbIe MHTepBank! 15:59

!

Mpuém (Rx) Mepegaua (Tx)
a 1 2 3 L s ] 7 |

15, 15, 15, 15,

1oty s s s | by o

FAS ncn ncn ncn ncn ncn ncn ncn

b b b o g

a L] 10 1 12 13 14 15 2% 23 23 23 2" 23 2
20 W7 RN B RPET o B2l KT N2 P g e e g P
ncn ncn ncn ncn ncn ncn ncn ncn B S [ | |

- A
19 20 21 22 23
15, 15, 15,
CAS ncn ncn ncn ncn ncn ncn ncn
24 25 26 27 28 29 30 31
e = e i = = ke — Konuposathk
2-1 2-1 2-1 2-1 2-1 2-1 2-1 2-1

ncn ncn ncn ncn ncn ncn ncn ncn

Bce uHTepBansi

—a— s

Puc. 7.1. IIpunoxenne «Anamus E1 — Bpemennble nunrepBaJibi»

N :
)
=y
[~
)
[y
n
'
[
%]
0
[
%]
'
[
[+ ]
)
=
[*]
[

7.1 OO6wwme HacTpoWKkK

OxkHO npusioxKenusi cocrout u3 JaByx obsacreit: MNpuém (Rx) u Me-
pegada (Tx). Iepekiodenne MexKLy 0OJIACTSIMU OCYIIECTBISAETCS [IPH
HaxkaTuu Ha Tadbauiy BU.

Ecmu npenmonaraercs ncronb3oBamne OIMHAKOBBIX 3Hadenuit BU
Ha Tepeady U HpuéM, JTOCTATOYHO BBIMOJHUTH HACTPONKY 3HAYEHMI
BU onmnoit uz obsiacreit n naxkarh Ha KHouky KonuposaTb. Jlnsg ycra-
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HOBKHU OJIMHAKOBBIX 3Hadenuil Bcex BI ojHOil 0obsacTtu ucmosib3yercs
KHonka Bce nHTepsanbi.

15,

2-1
nc

1

2-1
ncn

25
e e
ncn ncn ncn ncn ncn

15, 15, 15, 15,
- 2-1

1 2-1 2-1

Puc. 7.2. Juamorosoe okHO

IIpu maxkaTuu Ha g4eitky ¢ HomepoMm BU oTKpbIBaeTCs IuaioroBoe
OKHO, B KOTOPOM 3aJaéTcd THIl nHMOPMAIIH, KOTOopas Oy/eT MpUHU-
MaThCsl/TiepeiaBaTbcs B BbiOpanHOM BI.

BbIK BU ne Gymer ncnosib30BaThC I ITepeJadn JTaHHbIX.

3Byk BU 6ymet ncmob30BaThCs IJTsT TepeIadnl 3ByKa WM TOHAJIBHON
YqaCTOTHI.

ncn BU Gymer ucmomb30BaThCs sl TIepefadn TECTOBOM MOCTeI0Ba~
TEJIbHOCTHU.

[Tpuém /mepeady 3ByKa MOXKHO BBIOPATH TOJBKO Jjist ogHOro BU,
[TCIT moxker GbITH BBIOpaHa J1jisl IpUEMa/ iepeiadn BO BCEX BPEMEHHBIX
nHTepBasax, Kpome 0-ro u 16-ro.

ITpumenvarue: ajst moTOKa 6€3 CTPYKTYPHI aBTOMATHICCKU BBIOU-
patorcst Bce 32 BU st mepemaan u npuéma [TCII.
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7.2 Bbibop Tuna MNCr

Vnsepcun
W o W M“

Boe "1" -
— AT "THILRH" —

Puc. 7.3. Boibop Tuna I1CII

st Bei6opa Tumna [ICII, koropasi 6y/1eT nepe1aBaTbes / IPUHIMATHCST
B yKazauubix BU, HeoOXoquMo BLIIOJHUTE CJIEIyIOIIee.

1. Haxarp na kuonky Bwibpats MNCI, pacrooxkenHyio B IpaBoM
HIDKHEM yTily 3KpaHa «Anaymms E1 — BpemeHnHble HHTEPBAIBIS.

2. B orkpoiBiiemes okue Boiopars Tuil [ICI, Haxkas Ha KHOIKY € cO-
OTBETCTBYIOIMM Ha3BaHueM (ormcanue Bo3MOxkHbIX THIoB [1CII
upusesieHo B Tabsmie [.2).
[ToceroBaTENHLHOCTH, WCIOAB3yEeMbIE TSI TECTUPOBAHUS, COOT-
BercTByIOT pekoMenganun MC-T O.150 [6].

3. st moprBepzKieHus Bbibopa HaxkaTh Ha KHONKY Ok.

Tabnuma 7.2. TecroBble mTOCTIEI0BATETLHOCTH

Tun ImocJjie 10BaTeJIbHOCTHU HpnMeHeHne

2e9-1 Jlyis1 onipeniesienust omuboK (pu mepenade JaH-
HBIX II0 KaHaJIy CBA3U CO CKOPOCTBIO He Gostee
14,4 x6ur/c)

2ell-1 Jlnst ompenenenust ommMOOK U jKuTTEpa (TIIpM
nepejiave JAHHBIX 110 KAHAJY CBIA3U CO CKOPO-
crbio 64 k6ur/c n 64xN kbur/c, rae N — mesoe
9HCII0)

2el5-1 s onpenesnenusi omuGOK U JzKUTTEPa (IIpU
nepejade JAaHHBIX [0 JIMHHU CBA3H CO CKO-
pocreio 1544, 2048, 6312, 8448, 32064 u
44736 xbur/c)
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Tabsuna 7.2. TecroBble HOCIEA0BATENBHOCTU (NpPOJoAdCENUE)

2e20-1

Jlns onpenenenns omubok (mpu mepegade
0 KaHaJly CBdA3M CO CKOPOCTbIO He 0OoJiee

71 xbur/c)

2e23-1

s onpenesnenusi omuGOK U JzKUTTEPa (IIpU
nepejiade JIAHHBIX 1O JIMHUU CBS3U CO CKOPO-

crbio 34 368 u 139 264 x6ur/c)

2e29-1

Jna  onpenenenusi ommGok (npu  mepega-
9e JAHHBIX Ha BBICOKMX CKOPOCTaxX (Gosee
139 264 x6ur/c))

2e31-1

Jna  onpenenenusi ommGok (npu  nepega-
9e JAHHBIX Ha BBICOKMX CKOPOCTAX (Gosee
139 264 x6ur/c))

IIpu maxkaTum Ha KHOUKY Bpy4Hyto OTKpPBIBACTCA MEHIO, TIO3BOJIsI-
formee 3aaTh mpon3posibiyio IICII, cocrogamyro u3z 24 6ur. s BBoga
sHavenunii HeoOxoauMmo BeiOpaTh 0/1 B nossax baiit 1, Bait 2 u Baint3.
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7.3 Tonocosble hyHKLUM

— Mpuem (Rx)

— o

Ha npuém 3ByKa He HasHa4yeH BPeMeHHOW WHTepBan.

— MNepegava (Tx)

Ha nepepauy 3ByKa He Ha3HA4YeH HU O VH BPEeMeHHO
WHTepBan.

Puc. 7.4. Okno «3ByK»

st pocsymuBanus IPUHUMAEMOT0 3BYKOBOI'O CUTHAJIA HEOOXO -
MO HayKaTb Ha KHONKY JUHaMWUK U OTperyampoBarTh rPOMKOCTb CUT'HA-
Jia C TIOMOIIIBIO PEryJIATOpa IPOMKOCTH.

IIpu naxkatum Ha KHONKY MUKpPOMOH B BHIOpAHHBINH BpEeMEHHOMN
UHTEpBaJI OyJeT nepenan curuaji ¢ Mukpodona. PeryampoBka rpoMko-
CTU TEPEIABACMOTO CUTHAJIA, OCYTIECTBIISICTCS ¢ TIOMOIIBIO PETYJISTOPA,
I'POMKOCTH, PACIIOJIOKEHHOTO clipaBa oT KHONKH MukpodoH.

IIpu naxarun na kaonky TYH 1 KlMy, B BEIOpaHHBIil BpeMeHHON WH-
TepBaJ Oy/eT Mepejlal FrapMOHUIECKU CUrHaJT YacToToit 1 kI,
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8. basosble namepenus

[Mpumoxkenne «Anamunsz E1 — Bazosbie m3aMepennst» MO3BOSET TPO-
BOJUTH U3MEPEHUsI B cooTBeTcTBUU ¢ pekoMeHmarumsyvu MC-T G.821,
MC-T G.826/M.2100, a TakKe yIpaBJIsATb MPOIECCOM TIeHEPAIUH
oIbOK U aBapuii.

"« Ananus VKM Ba30BbIe U3MepeHns 18:48

|

npowno 00:00:34, octanock 00:04:26

BamxHUN

LOM BansHuin

O Gk

ABapuu

oieB: 58

- e | ——

Puc. 8.1. Ilpunoxkenne «Ananus E1 — Basosble usmepenusi»

8.1 OO6wue HacTpoiiku

B Tabuie NPUBEJIEH CIIMCOK BO3MOYXKHDBIX U3MEPEHUN B 3aBUCH-
MOCTH OT HaCTPOeHHOTO B MeHt0 «Ananu3 K1 — Jluneitabiit nuarepdeiic»
pekuma paboTsl Momyis El.
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Tabnua 8.1. Cruucok uzmepenuii

Tun nsmepenus Monntop | Tepmunan | Tpansur Tpanzut-
MOHHUTOD

G.821 n n n n
G.826 (6mkHUit KOHeIr) + + 4 +
G.826 (masbuuii KoHen) + + 4 +
BeraBka omubGoxk n asa-

N - + - +
puit

Crmcok BO3MOYKHBIX U3MEPEHU B 3aBUCHUMOCTHA OT HACTPOEHHOH B
mvenio «Anamms E1 — Jluneinorit unrepdeiics cTpyKTypbl moToka 1
NPUBEJEH B TabJIAIIE

Tabmuma 8.2. Crnircok m3mepeHuit

Bes
NKM NKM KM

Tun usmepeHus crpykty- | UKM 30 30C 31 31C

pbL
G.821 + + + +
G.826 (GumkHMIt KO- B n n n
Her)
G.826 (manbHuUii Ko- B " n n n
Her)

8.2 (Cxembl nogkntoyeHnst npndopa

Wsamepenust, mpopoaumbie npubopom BepkyT-MMT 1o pekomen-
parusam MCO-T G.821 u MCO-T G.826/M.2100, npezcrasisior coboit
OTIEHKY 0A30BLIX MapaMeTPOB KAHAJIOB TEPEJadl JTAHHBIX M OCYIIEeCTB-
JIAIOTCA TIPU IMOJAKJ/IIOYCHNN K TECTUPYEMOMY TPaKTy II0O ¢XeMe C BBIBO-

JIOM i Oe3 BBIBOA KaHaJIa M3 00C/TY KIUBAHUSI.

B nepsoMm cityuae mpejmosaraeTcest, YTO KaHaJl He UCIOJIb3YEeTCs MIJIsT
repeiadu PeasibHOro MudpoBoro Tpaduka B IIPOIECCe TECTUPOBAHUS,
a B KQUecTBe UCTOYHMKA U MPUEMHUKA JBOMYHOIO CUIHAJA HCIOJIL3Y-

FOTCsT AaHATU3ATOPHRI UM poBoro Karasa. CXeMbl MOJIKIIFOUeHNsT TpUOopa
IPUBEJCHBI Ha, PUC. U puc.
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Tx Rx
BepkyT-MMT | —— —— | bepkyT-MMT

Puc. 8.2. Cxema ¢ BbIBOJOM KaHaja u3 obciryrkuBanusi. Bapuant 1

Tx

BepkyT-MMT Linend
Rx

-—

Puc. 8.3. Cxema ¢ BbIBOJOM KaHasa u3 obcirykuBanusi. Bapuant 2

Bo Bropom ciiyuae npeanonaraercs, uro mouuntopuar MKM-TpakTta
HEeOOXOIMMO TTPOBOJUTH HEIIOCPEJCTBEHHO B mIporiecce ero paborol. Cxe-
Ma TOJIKJIIOUeHUs pubopa mpuBeeHa Ha puc. 8.4

BepkyT-MMT E\X—

Puc. 8.4. Cxema 6e3 BbIBO/Ia KaHAIA U3 00CIIY KUBAHUS
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ITpumewarue: onncanne pexKUMOB OIKJIIOUYEHHUSI TPHOOPa TIpe/I-
crasyiero B pazzese 6.1 c.

8.3

MNpoBeaeHue namepeHnii

Jlitst mamepennst 6a30BBIX apaMETPOB KaHAJIOB Iepeaadn JTaHHBIX,
onmcanabiX B pekoMengannax MC-T G.821 u MC-T G.826, neobxo-
JUMO BBIIOJIHATH CJICAYIOIIUE AeiCTBUA.

1.

[ToaxkmrounTh IPUOOP B COOTBETCTBUU C OTHON 13 CXeM, IIPEeICTaB-
JICHHBIX Ha pucyHkax [8.2] B3]

[IpoussecTn HACTPONKY SJEMEHTOB NpuiokeHust «Anamms K1 —
Jluneitustit unrepdeiicy (e ot @ c. [J)).

BeImoTHUTE HACTPOIKY 9/IEMEHTOB npuyioxKkeHust «Anann3 K1 —
Bpewmennbie nareppasbiy (em. i1 [7 c. 25).

Ecnu npemnonaraercd BcTaBKa cOOBITHIT B II€peaBaeMblil TIOTOK,
[IPOM3BECTH HACTPOWKY 3JIEMEHTOB NpuioxkeHust «Anamunsz K1 —
leneparust cobprruit» (em. ri. [I0 c. BH)).

Ilepeittn k npunoxkenuo «Anamms El — Basosbie nsmepenms».
3aJ1aTh JIUTEIbHOCTD BBIIOJHEHUS TECTA.

Haxkars wa kHomky CrapT. IIpm sToM OyyT 3ammyimeHbl Bce J10-
CTYTIHBIE M3MEPEHUsI Ha BCEX BKJIAJIKAX MPUIOKEHUS <«AHAIN3
E1 — Bazosbie uzmepenusy. [Ipu HeoOXOMUMOCTH 3aIlyCTUTD T'e-
HEpAIUIO COOBITUH, HAaXKaB Ha KHOIKY C HA3BAHHEM COOTBETCTBY-
FOIEro COOBITHSI: B T€UEHHE BCEIO BPEMEHM T'€HEpaIliy TOYKa Ha
KHOTIKE OyJ/IeT MUTaTh KPACHBIM I[BETOM.

8.3.1 [OnntenbHocCcTb n3mepeHui

ITose BBOJIA JUITMTETLHOCTY U3MEPEHUN HAXOUTCHA B HUXKHEN JIeBO#
JacTu dKpaHa npuiaoxkenns «Ananus El — Bazosble usmepenns».

'DDHDSM'

. A

Puc. 8.5. [losie BBOJA JIUTEIFHOCTA U3MEPEHUI
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Ju1s1 BBIOOpA CTANIaPTHBIX 3HAYEHHIT JJINTEILHOCTH U3MePeHuii Heob-
XOJIIMO HaKaTh Ha KHOIIKY U B PACKPBIBAIOIIEMCSI CIIICKE BLIOPATDH
TpedyeMyI0 BEJNYNHY.

st 3a/1aHusT IPOU3BOJIBHBIX 3HAYEHUI JIJIUTENILHOCTH M3MEPEHHi
HEOOXOIMMO HAXKATh Ha MOJIE CJICBA OT KHOIKH B U BBECTHU 3HAYCHUS
BPYYHYIO C IIOMOIIBIO SKPAHHON KJIABHATYPHI.

8.3.2 Wnpnkatop BpemMeHn TecTupoBaHUsA

Bo Bpems mpoBesienust uaMepenuit B BepxHeil 9acTu SKpaHa IIPUJIo-
xennst « Amanus K1 — Basosbie namepennsi» oTobpazkaeTcst HHITKATOD
BPEMEHU TECTUPOBAHUA.

] npowno 00:00:29, ocTanock 00:04:31; npepeaHo ]

Puc. 8.6. llnjgukarop BpeMeHn TECTUPOBAHUS

Nuukarop orobpakaer BpeMsi, IPOIIE/IIee ¢ Hadala 3alycKa Te-
cTa, W BpeMsI, OCTaBIIeecs 10 OKOHYAHUs TeCTUPOBaHUsl, B dopmare
CILMM:CC.

[IBer nH/WIKATOPA MOXKET MEHSIThCSI B IIPOIECCe TECTUPOBAHUS B 3a-
BUHCUMOCTH OT cOCTOsiHUsI TecTa (cMm. Tadur. B3).

Tabymna 8.3. Vugukanust COCTOSIHUS TeCTa,

IiBer Onucanue

3€JIEHDII ES/SES, US ne obuapyKeHbl
PKEITDII obnapyxennr ES/SES
KpacHBII obuapyxkenbl US

8.4 Pe3ynbTaTbl namepeHuii

Pesynbrarsr namepennit 6a30BbIX TapaMeTPOB OTOOPAXKAIOTCs B Tab-
JITIHOM U TpaduieckoM Buie Ha Braagkax G.821, G.826, Owunbku, Asa-
pun u pacbukn.

B mnporecce tectupoBanus mser Tabsuil ¢ pe3ysibTaTaMU U3MeEpe-
Huit Ha BKJIagkax G.821, G.826 MoxKeT U3MEHATHCSI COIVIACHO OIUCAHMUIO,
[IpeJICTABJIEHHOMY B TabJinIle DT0 MO3BOJISIET TTPOBOUTH BU3Ya b~
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HBI KOHTPOJIb M3MEPEHNH, HAXO/ISACh Ha CYIIECTBEHHOM PACCTOSHUU OT
pudopa.

8.4.1 G.821

Buyg mabmunnt ¢ pesysnbratramu usMepennit mo pexkomengarmn G.821
NPUBEJEH HA PUCYHKE

< Ananms VKM Ba3oBble M3MEepeHus 18:48

npowno 00:00:34, octanock 00:04:26

BamxHUN

BansHuin

O Gk

ABapuu

Il B B

- e | ——

Puc. 8.7. Pesysnbrarsr namepenuit G.821

Onncanne u3MepsieMbIX IapaMeTPOB IPEACTABICHO B TabJINIEe

Tabmuma 8.4. Onuncanne nmapamerpoB pexomenanun G.821

ITapamerp | Onucanue Popmynaa IIpumeuanue
He TIOJICUATHIBACTCS
BIT KommaectBo  ommubou- | HakonuTe bHbIH | DA OTCYTCTBUM — CHH-
HBIX OUT c4ér XPOHU3AIMU C TECTOBON
[IOCJIEOBATETEHOCTHIO
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Tabmuna 8.4. Onucanue napamerpos pekomenpanuu G.821 (npodossicenue)

ITapamerp | Onucanue Popmysna IIpumeuanue
BER Yacrora OUTOBBIX OIIU- | BT ABIT — «komudaectBO
6oK ABIT HNPUHATBIX OUT
Iloncuér US mauunaer-
cd, Korma B TeueHue 10
cekyHy npownsonuio 10
SES mompsin, u 3akaH-
.. | unBaercst, ecnu B TEede-
Kommmaecrso cekyH | HakonmrenbHbIl
us .. uue 10 cekyny He puk-
HErOTOBHOCTHU KaHAajaa | CUéT .
cupyercst au oo SES.
IIpu »tom mnepsbie 10
CEKYHJI BKJIIOYAIOTCA B
qucao US, a mocieanne
10 — uckJirrogarorcs
IIporienT cexyug wHero-
TOBHOCTH KaHAJIa, IO OT-
%US HOIIEHNIO KO BpeMeHH, % x 100% —
MPOITIeIeMy ¢ Hadaa
TECTUPOBAHUS
CekyH/IbI ~ TOTOBHOCTH
Kommiectso ce o KaHajla — BCE CEKYyH-
JITIECTB KYHJI, T'O-
AS YHA ET-US Ibl, s KOTOPBIX HE
TOBHOCTH KaHAJIA
BBINIOJIHSAETCS  YCJIOBHE
BO3HUKHOBeHust US
[IpormenT cekyH roTOB-
HOCTU KaHAaJIa MO OTHO-
%AS 45 % 100% -
IIEHUIO K 00IeMy Bpe-
MEHHM TECTUPOBAHUS
CekyHaa ¢ ommbKoOi —
CEeKyHJla, B T€YEHUE KO-
TOPOIl 3HAUYEHUe Iapa-
.. | Mmerpa BER>0 nu ipo-
KomuuecrBo cekynn c | Hakonmrenbubrit
ES K0 .. M30ILJIa OJHA W3 aBa-
omubKOi cuér .
puit: LOS, AIS, LOF,
LSS. Ilogcuér mposo-
JIUTCST TOJBKO BO BpeMs
TOTOBHOCTH KaHAJIa
OTHOIIIEHNE KOJINIECTBA
CeKyHJI ¢ OoImMOKaM¥u K| Eg
ESR I3 —

00IIIEMY KOJTUIECTBY J0-
CTYTIHBIX CEKYH]L
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Tabmuna 8.4. Onucanue napamerpos pekomenpanuu G.821 (npodossicenue)

ITapamerp | Onucanue Popmysna IIpumeuanue

CekyHa, CYIIECTBEHHO
ropaskeHHasi OmuOKaMu
— CeKyHJa, B TedeHue
KOTOpPOIl 3HadeHUe Ia-

Konnuecrso CEeKyH/I, . | pameTpa BER>10"3
HaxkonurenbHbIit
SES CYMIECTBEHHO MOPAMKEH- | . WM TPOU3OILIA  OJHA
qéT .
HBIX OIIIOKaMU n3 asapwmii: LOS, AIS,
LOF, LSS. Iloucuér
IIPOBOIUTCSI TOJIBKO
BO BpeMsl TOTOBHOCTHU
KaHaJa
OTHOIIIeHE KOJTTIEeCTBA
CEeKYHJI, CyIIeCTBEHHO
MMOPaXKEHHBIX omub- | sgs
KaMHU, K obremy

KOJIMYECTBY JOCTYIHBIX
CeKyHJ,
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8.4.2 G.826

Buy mabmunibt ¢ pesynbratamu uaMepennit mo pekomergarm G.826
JUIst OJIMPKHErO KOHIIA NIPUBEIEH Ha pucyHke B.8]

"« Ananus VKM Ba30BbIe U3MepeHns 18:51

[ npowno00:03:16 ocranock 00:01:44

Il B B

- e | ——

Puc. 8.8. Pesynbrars! nsmepennii G.826 (GimkHuit KoHery)

Omnmcanre usMepsieMbIX IapaMeTPOB Jijisi OJMKHEr0 KOHIIA IIPe/l-
CTaBJIEHO B TaOJINIlE HUKE.

Tabmuma 8.5. Onuncanne mapamerpoB pexomenpanuu G.826

ITapamerp | Onucanue Popmynaa IIpumeuanue

Ob611ee KoJmm4ecTBO aHo-
MaJiiii B COOTBETCTBHUU C

pek. MCD-T G.826

Komuuecrso 6aokoB ¢ | Cm. pek. MCD-

EB omubKamn T G.826
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abauna 8.5. Onucanve mapaMerpoB pekomengaruu G. npodoasicerue
Tabymma 8.5. O nannn G.826 0
ITapamerp | Onucanue Popmysna IIpumeuanue
Tloncuér US mauunaer-
cd, Korga B Tedenue 10
cekyHy npownsonuio 10
SES moapsin, u 3akaH-
., | amBaercs, ecau B Teve-
Kommmaecrso cekyH | HakonmrenbHbI
us .. uue 10 cexkyny He puk-
HErOTOBHOCTHU KaHajaa | CIET .
cupyercst au omHoi SES.
IIpu stom mepsere 10
CEKyH/I BKJIIOYAIOTCA B
qucao US, a mocieanue
10 — uckmovarorcs
IIporenT cexyng Hero-
TOBHOCTH KaHAJIa 10 OT-
%US HOIIEHNI0 KO BpeMeHH, % x 100% —
MPOITIeIeMy ¢ Hadaa
TECTUPOBAHUS
KommgecTso cexynpn ro-
AS YA ET - US -
TOBHOCTH KaHAJIA
I — CekyH/IbI ~ TOTOBHOCTH
oc AHAA. 1O OTHO KaHajla — BCE CEKYyH-
HOCTH KaHaJa [0 OTHO-
%AS % x 100% Jbl, JUIs KOTOPBIX He
MIEHUI0 K 00IemMy Bpe-
BBIIIOJIHSIETCSL  YCJIOBUE
MEHH TECTUPOBAHUSI
BO3HUKHOBeHust US
KomuuecrBo cekynm, ne
EFS comepxkammx 0OJyokoB ¢ | AS — ES —
OIuOKaAMU
OTHoOIIIeHNE KOJTTIEeCTBA
CEKYH/I, He COJIEPIKAITUX
%EFS 6JIOKOB € OIMMOKaMHU, KO % x 100% —
BPEMEHU, TTPOIIEIIEMY
C HaJYaJa TECTUPOBAHMUS
Cexkynga ¢ ommbKoi —
CEeKyHJla, B T€UEHUE KO-
TOPO# IIPOMU3ONLIA XO-
. |Ts1 ObI OmHA aHOMAJIMS
KommgectBo cexkynn ¢ | HakonurenbHbrit .
ES N . WIM OJHa W3 AaBapHIii:
OITHOKO# cuéT

LOS, AIS, LOF. Ilox-
CYET TIPOBOJIUTCSH TOJIb-
KO BO BpeMsI "OTOBHOCTH
KaHaJsa
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Tabmuna 8.5. Onucanue napamerpos pekomenpanuu G.826 (npodoasicenue)

ITapamerp | Onucanue Popmysna IIpumeuanue
OTHoOIIIeHNE KOJTTIEeCTBA
CEKYHJI,  COJIepKAIIX
ESR ommbKu, K  obmeMy E—g —
KOJIMYECTBY JOCTYITHBIX
CEKYH[I,
CekyHa, CYIIECTBEHHO
IMOpaKEHHAST o6~
KaMu, CeKyHza, B
K TedeHue KOTOpOh ma-
OTHECTEO ceKyﬁm, Hakommmrenbustit | pamerp EB>300 wan
SES CYIIIECTBEHHO IIOPasKEH- | ..
Gxanm cuér [IpOM30IILJIA  OJHA U3
HbIC Ot asapuii: LOS, AIS,
LOF. Ilomcuér mnposo-
JIUTCsI TOJIBKO BO BpEMsi
TOTOBHOCTH KaHAJIa
OTHOIIIEHNE KOJINIECTBA
CEeKYHJI,  CYIIeCTBEHHO
MMOPaYKEHHBIX omub- | s
SESR SES o
KaMH, K obmemy | AS
KOJIMYECTBY JOCTYITHBIX
CEKYH/L
He mnoxncuurbiBaercs B
Kommaecrso  Groxos ¢ HaxkomurenpHbI | TeUeHME CEKYH, CyTIe-
BBE ommnbKaM#, IPOU3OMed- | .. b
v B Tedenme AS cuér CTBEHHO  IIOPayKEHHBIX
OIITUOKAMU
OTHOIIIEHNE KOJINIECTBA
OJIOKOB C  OIIUOKAMM
BBER K O0IeMy KOJUIeCTBY BBE -
6aokoB B Tedenue | 1000X(AS—SES)
BpEMEHU POTOBHOCTH

KaHaJia




42 BA30OBBIE UBMEPEHUS

Bu mabiunint ¢ pesynbratamu u3Mepennit mo pekomergarm G.826
JJ1 JTaJIbHETO KOHITA MPUBEIEH Ha prucyHKe [8.9]

"« Ananus VKM Ba30BbIe U3MepeHns 18:52

BamxHUN

G.826

LOM Lansni

- e | ——

Il B B

Puc. 8.9. Pesynbrarsl usmepenuii G.826 (nanbHuii KoHerr)

Onmcanne u3MepsieMbIX IapaMeTPOB JJIsl JAJIbHEr0 KOHIA, IPEICTaB-
JIEHO B TAOJIMIlE HIKE.

Ta6suna 8.6. Onucanue napamerpos pekoMerganuu G.826 (masbHuil KoHerr)

ITapamerp | Onucauue Popmyna IIpumeuanue
EB KommgectBo 6mokoB ¢ | Cm. pek. MCI- | O6riee KOJITYECTBO
OIIMOKaMU T G.826 ommbok REBE
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Tabnuna 8.6: Onucanue napamerpos pekoMennanuu G.826 (manbuuit Konern) (npo-

dosvicerue)
ITapamerp | Onucanue Popmysia IIpumeuanue
Tlogcuér US mauunaer-
cd, Korga B Tedenue 10
cekyHj mpowusonuio 10
SES moapsi, u 3aka-
., | aMBaercs, ecan B Teve-
Kommgectso cekyH | HakomurenbHbrit
us . uue 10 cexkyum ue puk-
HErOTOBHOCTHU KaHajaa | CIET N
cupyercs uu ogHoi SES.
IIpu stom mepsere 10
CEeKYHJT BKJIIOYAIOTCST B
quciao US, a mnociennue
10 — uckmovarorcs
[IpomenT cekyny mHero-
TOBHOCTH KaHAJIa 10 OT-
%US HOIIECHUIO KO BPEMEHU, g—js, x 100% —
[POIIE/IIEMy € HAJIAIa
TECTUPOBAHUS
KonuuaecTBo cekyns ro-
AS yHA ET - US —
TOBHOCTH KaHAJa
CekyHIBI  TOTOBHOCTH
IIporenT cexyH;1 TOTOB-
OCTH KaHaJa I10 OTHO KaHama — BCE CeKyH-
H —
%AS % x 100% JIbl, JUIs KOTOPBIX He
IIeHUI0 K O0IIeMy Bpe-
BBITIOJTHSIETCST  YCJIOBHE
MEHU TECTUPOBAHUSI
BosHuKHOBeHUst US
KonunuaecTBo cekynn, ne
EFS YA HC S — ES —
COJIEPIKAIIUX OIMTNOKNI
IIporierT  KosmmuecTBa
CEKYH/I, He COJIEPIKAITUX
OImuOKM, 110 OTHOIIe-
%EFS ’ EES % 100% -
HUIO KO BpPEMEHN,

pomieaeMy C HadaJIa
TECTUPOBAHUS
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Tabnuna 8.6: Onucanue napamerpos pekoMennanuu G.826 (manbuuit Konern) (npo-

dosotcerue)
ITapamerp | Onucanune Popmysa IIpumeuyanue
CekyHia ¢ OmMUOKOM —
CeKyH/ia, B T€UYEHUE KO-
TOPOIl IIPOMU3O0ILIA XO-
TsE Obl OJHA AHOMAJIUS
ES KommmuaecrBo  omubou- HaiKonHTeanbIﬁ m aBapust RDI. Ilon-
HBIX CEKYH]T cuér CYET TPOBOIUTCS TOJIb-
KO BO BpPeMsI PTOTOBHOCTH
KaHajla U IPHU yCJIOBUU
OTCYTCTBHUsI aBapuili Ha
OJIM>KHEM KOHIIE
OTHOIIIeHE KOJTTIEeCTBA
CEeKYHJI,  COJIepPIKAIIIX
ESR O70KM ¢ omunbkaMu, K % —
obremy KOJIMIECTBY
JIOCTYTIHBIX CEKYH]
CekyHa, CYIIECTBEHHO
MMOpaKEHHAST o6~
KaMu, CeKyHza, B
TedeHue KOTOPOU dYuc-
Komugecrso CEeKYH/]I, . 0. anomamuit =300
... | HakonuresbHBIN | MM IPOM30IILIA  aBa-
SES CYIIECTBEHHO IIOPaXKEH- | . ..
HbIX OIIHGKAMI cYér pug RDI.  Iloxcuér
ITPOBOTUTCST TOJIBKO
BO BpeMsl TDOTOBHOCTH
KaHajla U MpU YCJIOBUMN
OTCYTCTBHUsI aBapuili Ha
OJIM>KHEM KOHIIE
OTHOIIIeHNE KOJTTIEeCTBA
CEeKYHJI,  CYIIECTBEHHO
MOPaYKEHHBIX omub- | s
SESR SES -
KaMmu, K obmemy | AS
KOJINYECTBY JOCTYITHBIX
CEeKYH/T
He mnoxncuurbiBaercs B
Kommecrso  Gioxon ¢ HaxkonurebHblil | TedeHne CeKyHJI, Cyle-
BBE omnOKaMH, IPOU3OMIE- | .. T
cuér CTBEHHO  TIOPaYKEHHBIX

muMu B Tedenne AS

OIIOKaMU
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Tabnuna 8.6: Onucanue napamerpos pekomenpanuu G.826 (manbuuil Konern) (npo-
dosotcerue)

ITapamerp | Onucanue Popmyna IIpumeuanue

OTHOIIEHNEe KOJIMIECTBA
OJIOKOB €  OIIMOKAMM
K 00IeMy KOJUIeCTBY BBE
0JIOKOB B regenme | 1000x (AS—SES)
BpEMEHN POTOBHOCTH
KaHaJja

BBER

8.4.3 Owunbkn

Bun tabsmmnpt ¢ pesyibraramMu m3MepeHnil OmmnOOK MOKa3aH Ha PH-
cynke [s. 10)

Ba3oBble M3MEepeHus 18:53
. CODE 0 CODER 0
:. BIT 0 BER 0
. LOM CRC 0 CRCR 0
:. FASE 0 FASER 0
. MFSE - MFSER =
_ REBE 0 REBER 0
(2]
Q PSLP+ 0  PSLP- 0
- CSLP+ 0 CSLP- 0
e =
- )

Puc. 8.10. Bkiagka «OmmbKu»

Tloapobuoe omnucanme m3MepseMbIX TapaMeTPOB IPUBEICHO B Tab-
JIAIE HUZKE.
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Tabauna 8.7. Onucanne perucTpupyeMbIx OMInOOK
ITapamerp | Onucanue Popmyna IIpumeuanue
CODE Konu4aectso omnbok | HakonmurenbHbIiIT
JUHEHHOTO KOJa CUET
CODER CpeHsist CKOPOCTB OIIH- CODE
OOK JIMHEHHOTO KoJ1a, ETx2048000
IIpn orcyrcrBum cun-
BIT KommaectBo  ommubou- | HakonmmrenpHBIN | XpOHU3AIUNH  TECTOBOI
HBIX OUT cuér [10CJIEJIOBATEILHOCTH HE
MTO/ICIUTHIBAETCS
BER YacTora OUTOBBIX OIIW- | grp ABIT — kon-BO IpuHS-
60K ABIT TBIX OUT
IIpu orcyrcrBuUM cBEpX-
CRC KomuuecrBo  omubou- | Hakonure/ibHbIH | IUKJIOBOM  CHHXPOHU3a-~
ueix 6;1okos CRC-4 cuér mun 1o CRC-4 me mogu-
CYUTBIBAETCS
OTHoIIIeHNE KOJTNIeCTBA
OMMOOTHBIX OJIOKOB
CpeiHsisi CKOPOCTD OINIH- CRC-4 k obmiemy unciy
CRC
CRCR 6ounbrx 6sokoB CRC-4 ET—LAF)%7000 | IPHHATHIX GJIOKOB.
C HavaJIla TECTUPOBAHUST LMF — cexkyuabl 1o-
TEpU  CUHXPOHUBAIUU
CBEPXIIUKJIA
IIpu orcyrcrBUM IUKITO-
KonnyecrBo umkiioBbix | HakonmreabHbIi pu Y o
FASE .. BOM CHUHXPOHU3AIUU HE
OrmboK caér
TO/ICIUTBIBAETCS
OTHoOIIIEHNE KOJTUYIECTBA
TOPayKEéHHBIX CJI0B FAS
CpenHsisi CKOPOCTD IIHK- K ODIIEMY YHCJIy TTPUHSI-
FASE
FASER JIOBBIX OIINOOK C HAYAJIa (BT—LOF)xioo0 | THIX CJIOB FAS, za wuc-
TECTUPOBAHUST KJIFOYEHUEM CEKYH/T TO-
TEePU IUKJIIOBOII CHUHXPO-
HU3AIAN
IIpu orcyrcTBUM CcBEpX-
Komugecrso omubok | HakonureabHubIi p ?,7 p
MFSE .. [IMKJIOBON CHUHXPOHU3A-
cBepxuukia CAS caér

W HE IIOACYUThIBACTCA
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Tabmuna 8.7. Onmcanue perucTpupyeMbix OmMOOK (npodossicenue)

ITapamerp | Onucanue Popmysna IIpumeuanue
OrHomrenne KOJide-
CcTBa IMOPaKEHHBIX
cmoB MFAS x  obmie-
MFSER CpeHsist CKOPOCTh OITIH- MFSE My UHCIy TPUHSATHIX
60k ceepxmukiaa CAS (ET—-LOM)x500 | ciop  MFAS, 3a wuc-
KJIIOUYEHUEM CEKYH[IL,
MOTEPU CUHXPOHUBAIIHI
ceepxnukiia CAS
KonunuecTBo maucraniu- IIpu orcyrcTBUM CBEpX-
A b HakonurenbHbrit P }: b
REBE ounbix ommbok CRC (E-| 77, IIUKJIOBO CHHXPOHU3a-
cuér
BIT) [IUU HE IOACINTHIBAETCS
CpenHsisi CKOPOCTBb JTH-
CTAHIIMOHHBIX  OIIMOOK
REBE
REBER CRC (E—BIT), nUMeEB- m —
MUX MeCTO C HaJaa
TECTUPOBAHUS
Kommgectso  momoxku-
.. | Ilpockanb3biBanus  pe-
TEJIbHBIX npockasib- | Hakormresnbblii
PSLP+ . N .. TUCTPUPYIOTCS  TOJBKO
3bIBAHUII B  TECTOBOM | CUET
npu nepenade [TCII
MOCJIEIOBATETHHOCTH
Kommaecrso oTpuIa-
.. | Ilpockanb3biBanus  pe-
TEeJTbHBIX mpockaiib- | HakormurebHbIif
PSLP— N . N TUCTPUPYIOTCS  TOJILKO
3bIBAHUII B  TECTOBOM | CUET
npu nepenade [1CIT
[10CJIEIOBATEIBHOCTH
Konu4aectso CcIIydaeB
3HAYUTEHHOIO npe- IToncuér rnapamMeTrpa
CSLP+ BBITIICHUS wecytieit | Hakommurenpusiit | CSLP+  npousBomuTcest
gacrorel  (Rx)  manx|cuér TOJILKO IPH ITOAK/IIOUE-
OIIOPHOI 94acTOTOMI HUU TI0pTa Sync
(Sync)
KomuuecrBo  cayvaes ..
Iloncuér nmapamMerpa
3HAYUTEHHOIO npe- .
. | Hakormmrenwubiit | CSLP—  mpoussoauTcst
CSLP— BBIIIIEHTIST OTIOPHOI .
cuér TOJIBKO TIPU TOIKJIOUe-
gacrorsl  (Sync) Haz

Hecyeii yacroroit (Rx)

HUU TI0pTa Sync
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8.4.4 Asapun

Bun tabauier ¢ pesysibraramMu u3MepeHuil aBapuii moka3aH Ha PH-
cyske |8.11]

Ba3oBble M3MEepeHus 18:54

. Los oc 0.0%
. AlS oc 0.0%
: LOM LOF oc 0.0%
= RDI oc 0.0%
s
=3 . : ‘
. q LSS Oc 0.0%
- PSLP oc 0.0%
e f &
— [

Puc. 8.11. Bkuaaka «Asapun»

ITompobuoe omnucanne m3MepseMbIX IapaMeTPOB IPUBEICHO B Tab-
JIIE HUZKE.

Tabmuma 8.8. Onncanne perucTpupyeMbIX OIMTHO0K

ITapamerp | Onucanue Popmyna

Konuuecrso cekyH 1, BO BpeMsi KOTOPBIX ObL1 110- | HakonurenbHubit
TEPSH CUTHAJ cuéT

LOS

IIporenT konmmaecTBa CeKyH I, BO BpeMsi KOTOPBIX
%L0S OBLIT MIOTEPSH CUTHAJI, TI0 OTHOIIEHUIO KO BpeMe- % x 100%
HU, TIPOITIEIINeMy C HavajIa TeCTUPOBAHUST

AlS KoaundaecTBo cekyH/I, B KOTOPBIX ObLT 00Hapy»keH | HakonurembHbIl
currai tpesoru AIS (IpUHSTHI BCe eMHUIBI) cuér
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Tabnuna 8.8. Onucanue perucTpupyeMbIx ommboK (npodoasicenue)

ITapamerp | Onucanue Popmyna
IIpomenT KOMMYeCcTBA CEKYHI, B KOTOPBIX OBLIT
o obHapyken curtaj rpesoru AlS, 110 oTHOIIEHUIO | 4;g
KO BPEMEHHU, IPOIIEJIeMy ¢ Hadajla TeCTUPOBa-
HUS
LOF KommyecrBo cekynj, B Tedenne KOTopbix npouc- | Hakomureabubrit
XOJIMJIA, TIOTEPsT ITUKJIOBOM CHHXPOHUBAIIIHI cuér
[IporienT KoMMYeCTBA CEKYHJ, B TE€YEHHE KOTO-
bIX TTPOUCXOJUJIA [TOTEPS IIUKJIOBOW CUHXPOHU-
%LOF PBix HPOHEROL b i P LOE » 100%
3aIUu, M0 OTHOIIEHWIO KO BPEMEHU, ITPOIIIeIIe-
My C Ha4YaJia TECTUPOBAHUS
KonuuecTBo cekyHj, B TEYeHHE KOTOPBIX IPO-
YR P PO | Hakommrembmprit
LOM WCXO/IUJIA TIOTEPs] CUHXPOHU3AIUN CBEPXITUKJIA ..
cuér
CAS
IIpomeHT KOMYIECTBA CEKYHJZ, B TEYEHUE KO-
TOPBIX IIPOUCXOJUJIA IIOTEPsi CUHXPOHUBAIUN
%LOM P pomexon P POTMBATII | LOM . 100%
cepxiukia CAS, 110 OTHOIIEHUIO KO BPEMEHU,
MPOITIEIIeMy ¢ Hadajla TeCTUPOBAHUST
RDI KommaectBo cexkynm, comepkamux aucTaHiuon- | HakonmurebHbIi
HBI 1pKIIoBoit curaan tpesorun (FAS RAT) ca6T
[IporeHT KOJIMUECTBA CEKYH/I, COMEPIKAIIUX M-
CTAHIIMOHHBIN ITMKJIOBOI CUT'HAJI TPEBOI'H, IIO OT-
%RDI . 5 PEROTH, BDI 5 100%
HOIIIEHUIO KO BPEMEHH, IPOIIEJIIeMy € Hadaja
TECTUPOBAHUS
KommaecTBo cexkyH1, comepKammux IUCTaHIIMOH- .
N v HaxkonurenbHblit
RMA HBIA CBepXIUKJIOBOH curHan tpesoru (MFAS| .
cuér
RAI)
[IporeHT KOJIMUECTBA CEKYH/I, COIEPIKAIIUX JIH-
CTAHIIMOHHBIN CBEPXIUKJIOBO CUT'HAJI TPEBOI'U
%RMA . P PEBOTHL | RMA o 100%
110 OTHOIIIEHUIO KO BPEMEHU, MPOIIEIIeMy C Ha-
Jajia TeCTUPOBAHUS
KonmgecTBo cekyHI, B TeUeHME KOTOPBIX OTCYT-
i . P Y HakonurenbHbrit
LSS CTBOBAJIa, CUHXPOHUBAIMS TECTOBOW IOCJIEI0Ba- .
cuér
TEJILHOCTU
IIpormeHT KOMMYECTBa CEKYHI, B T€UYEHUE KOTO-
bIX OTCYTCTBOBAJIA CUHXPOHHU3AIUs TECTOBOIA
%LSS P Y L LSS 5 100%

IIOCJIeJ0BATEJIbHOCTU, IO OTHOIIIECHHUIO KO BpeMe-
HU, OIpoIeaeMy ¢ Havdajla TeCTUPOBAHUA
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Tabnuna 8.8. Onucanue perucTpupyeMbIx ommboK (npodoasicenue)

ITapamerp | Onucanue Popmyna
KommuectBo cekyHa, B TeueHHE KOTOPBIX

PSLP ObLIH 3apErucTpUpPOBAHBI orpurnaresb- | Hakonurenbubrii
HbIE/TIOJIOKUTEAbHBIE  NPOCKAJB3bIBAHUA B | CUET
TECTOBOW ITOCJIE[OBATEILHOCTH
[IporienT KoaMYyecTBa CEKyHI, B TEYEHUE KO-
TOPBIX OBLIN 3aPETrUCTPUPOBAHBI TTOJIOXKUTE b~

%PSLP HbIE/OTPUIATEIBHBIE IPOCKATb3bIBAHMS B TECTO- | 2 5 ;P x 100%

BOI II0CJIe10BATEJIbHOCTHU, II0 OTHOIIEHHUIO KO
BpeMeHU, IMpoueamemMy ¢ HadaJia TeCTUPOBAHUA

E
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9. CoxpaHeHue/3arpy3ka pe3y/bTaToB
n3mMepeHunin

&

Kuomxka , PaclOJIO’KCHHAaA B JICBOH YaCTU IKpaHa MEXKy Ila-
HEJIBIO UHUKATOPOB COCTOSIHUS TECTUPYEMbIX UHTEP(ECOB U MKOHKO
craryca Garapen, NpeHA3HAYEHA I COXPAHEHUs /3arPy3KU Pe3yJibTa-
TOB m3MepeHuit jpkutrepa, gopmer umiyiasca, MTJ, JTEF u 6azoBbix
u3mepenuii. [Ipu HaxkaTuu Ha 9Ty KHOIIKY IOABJISIETCS OKHO, IIPEICTAB-
JIEHHOE HA PUCYHKE HUKE.

OTuéT

CoxpaHuTb

3arpysuntb

&

Puc. 9.1. Coxpanenue/3arpyska pe3yJbTaToB U3MePeHuit

ITpumewarue: Bo Bpemsi poBejieHnst naMepenuii kuonku Coxpa-
HUTb T 3arpy3nTb CTAHOBSATCS HETOCTYITHBIMU.

Kuonka CoxpaHUTb CTaHOBUTCS JIOCTYIIHOM TOJIBKO IIOCJIE 3aBepIiie-
Hust usMmepennii. [Ipn HaxkaTnm Ha JaHHYIO KHOIIKY ITPOUCXOIUT TeHepa-
M ¥ COXPaHEHNe OTIYETa, a TaKKe OToOpaykeHne OKHa ¢ mH(OpMaIuei
0 TOM, B Kakoil (aila ObLT COXpaHEH OTYET.

OTY9éTBI COXPAHSIOTCSA B CJICIYIOTINE KaTatori;
/home/user/bercut_mmt/el/g821_g826 — 6a30Bble M3MEpPEHNS;

/home/user/bercut_mmt/el/jitter — jmKuTTEp;

1OI'II/IC&HI/IG CTPYKTYPBbI KaTajJIOT'OB IIPUBEICHO B HpI/I.HO}KeHI/II/I
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/home/user/bercut_mmt/el/pshape — dopma nMIyIbCA;
/home/user/bercut_mmt/el/jitter — mkurTep;
/home/user/bercut_mmt/el/mtj — MTJ;
/home/user/bercut_mmt/el/jtf — JTF.

PopmaT coxpaHeHus PaiIos:

<maTa> <BpeMa>

Hampumep:

07 ampena 2011 14:36:51

Kuronka 3arpy3suTb gocryiiHa 10 npoBejierust namepenuii. [lpu wa-
JKaTN Ha JAHHYIO KHOIKY IOSABJISIETCS TUAJIOTOBOE OKHO, TO3BOJISAIO-
mee BBIOpATh 3arpy2KaeMblii OTUET U3 CIUCKA COXPAHCHHBIX OTYETOB

(cm. puc. @.2)).

-

28 despana 2000 17:04:48
28 ¢espana 2000 18:49:39
07 anpenn 2011 17:20:35
12 anpena 2011 14:36:51

Puc. 9.2. Cuucok coxpaHéHHBIX OTYETOB
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[Ipn maxkarun Ha kKHOMKY OTKPbITh BRIOPAHHBIN OTIET OTOOparKa-
ercst B COOTBETCTByIoMmEeM okie (cM. puc. [0.3).

[Ipn maxkatun na kHonky OTMeHa aHaToroBoe OKHO 3aKPBIBACTCA.

12 anpenn 2011 14:36:51 19:14
. ( npouwno 00:00:04, octanock 00:04:56 )
. Lo5 4c 100.0 % o
. ol Oc 0.0%
LoM LOF oc 0.0%

LOM Oc 0.0%

RDI Oc 0.0%

LSS Oc 0.0%

PSLP Oc 0.0%

. RMA Oc 0.0%

Puc. 9.3. Oruér 0 1poBeIEHHBIX U3MEPEHUIX

B zarosioBke okna npusenena nndopMarys o JaTe U BPEMEHU CO-
XpaHeHUsl OTYETA.

ITpumevanue: npubop BepkyT-MMT 1o03B0JIsSIET TPOU3BOIUTD
9KCIIOPT BCEX COXPAHEHHBIX 0T4YéTOB Ha diem-kapry. [logpobroe omnu-
canmue npejcrtasjacHo B Opomrope «Bepkyr-MMT. VuusepcaibHbIit
AHAJN3aTOP TEJIEKOMMYHUKAIIMOHHBIX ceTeil. PyKoBogcTBO 110 9KCILTY-
aTaIum».



54



10. NeHepayuns ownbok

IIpunoxenne «E1 — leneparius coObITHil» MO3BOJISIET OCYIIECTBUTH
BCTaBKY PAa3JIMYHLIX TUIIOB OMIMOOK W aBapuil B IepejgaBaeMblil I110-
Tox El.

"« Anarm3 VIKM FeHepauus cobbITHiA 16:12

ABapun

© & (&) 3]s e )

Kﬂnmec1w—| ’— Koad:.omnﬁou—‘ ,—ﬂ,nmenbmﬂb—|

8

Puc. 10.1. IIpunoxenne «E1 — lenepanust coobrTmii»

10.1 OO6wme HacTpoKku

OKHO NPUJIOXKEHUS COCTOUT U3 JIByX objiacreit: Owmnbkn u Asapun.
B kaxk 101t obsracTu pacioyoKenbl KHOIKHU ¢ 0003HAMEHUEM THIIOB OIIHU-
60K /aBapuii u MOJIs JIJIsi HACTPONKHU TTapaMeTpOB I'€HepaIHu.
JL1st reHepaliny cOOBITHS HEOOXOANMO BBITTOJTHUTE CJACAYIONTNE HefiCTBHSI.

1. Beibparb THIl TeHEPUPYEMOro COOBITHsI, HaKaB Ha KHOIKY C 000-
3HavYeHneM Tuna omubku/aBapun. HasBanue BBIGDAHHOIO COOBI-
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THS OTOOPA3UTCH HA KHOIKE B IIPABOM HI2KHEM YIUIY SKPaHA.

2. Bajarh mapaMeTpbl IeHepalun COOBITHS: KOJUIECTBO ONINOOK,
TEeMII, JIJINTETLHOCTD.

3. Haxarpb na kaonky CTapT — ommbOKa/aBapusi ¢ yKa3aHHBIMU T1a-
pamMeTpaMu reHepanuu OyAeT repeiana B IMOTOK.

Takyke remeparuio COOBITHII MOYXKHO 3aIyCTUTH C IIOMOIIBLIO MPU-
nmoxkennst «Awmanms E1 — BasoBble uamepennsi», HaykaB Ha KHOIKY C
Ha3BAHUEM COOTBETCTBYIONIErO COOBITUS: B TE€YEHUE BCEIO BPEMEHU Te-
Hepaluy TOYKA Ha KHOIKE OYJeT MUIaTh KPACHBIM I[BETOM.

Crrcok reHepupyeMbIX OIMUOOK/aBapuil B 3aBUCHMOCTH OT CTPYK-
TYPBI IOTOKA MPUBEJIEH B TaOJIUIE HUKE.

Ta6auma 10.1. CobbiTHs TpU PA3IUIHON CTPYKTYpe IMTOTOKA

Bes
CobbiTHE crpykry- | KM 30 | UKM 30C | KM 31 | UKM 31C

pbI
CODE + + + + +
BIT + + + + +
CRCE - - + - +
FASE - + + + +
MFSE - + + - -
REBE - - + - +
PSLP+ + + + + +
PSLP— + + + + +
LOS + + + + +
RDI - + + + +
AlS + + + + +
RMA - + + - -
LOF - + + + +
LSS + + + + +
LOM - + + - -
ARTF + + + + +
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10.2 TleHepauus ownbok

KonnuecteBo Temn

w < [le-07| »

Puc. 10.2. [Tapamerpb! renepaiiyu ommbOK

Jlnst reHeparun omMMOOK HEOOXOINMO 3a1aTh KOJHIECTBO OIMTHOOK
N TEMII. SHa“IeHI/Ie ITapaMeTpa <«TeMII» COOTBeTCTByeT qacToTe BCTAaB-
K omubOK B MOTOK. Hampumep, ecin 3HadeHne mapaMeTpa <«TeMIT»
BbIOpaHO paBHBIM le3, a KoJmdecTBO OmubOOK cocrasjser 10, 3To co-
OTBETCTBYET BCTaBKe OMHON omubOKu Ha Kakable 1000 6uT JaHHLIX Ha
npotsizkerun 10000 6uT.

IIpu nakarun na kHonky beckoHeuHasi Oymer mpomsBejieHa Herpe-
PBIBHAs TeHepalust BHIOPAHHON OIMUOKK C 3aIaHHBIM TEMIIOM.

10.3 TleHepauus aBapwuii

JNUTeNLHOCTE

15

Puc. 10.3. Ilapamerpnl renepaiiyiu aBapuii

Jlnst renepanuu aBapuit HeoOXOIMMO YKa3aTh JIUTEILHOCTH T'eHE-
parum: 3ajaTh IucjaoBoe 3uadenue B npegenax 0,1-5,0 ¢ uau BeiOpaTh
BeckoHeyHas.

IIpu nakaruum na kHonky beckoHeuHasi Oymer mpoumsBeieHa Herpe-
pPbIBHAs reHepalust BHIOPAHHON aBapuu.
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11. Ooxntrep

[Mpumoxkenns «Anamms K1 — Jxurrep», «Anamusz E1 — JTF» n
«Anamuz E1 — MTJ» 1mo3BOJISIIOT TPOBEPSITH COOTBETCTBUE JIZKUTTE-
pa JomycTuMbIM HOpMaM B cooTBercTBun ¢ Pexomenmarmeit MCO-T
(.823, NPOBOAUTH U3MEPEHNE U NEHEPAIUIO JIKUTTEPa B COOTBETCTBUI
¢ Pexomenmarmeit MCO-T O.171, BbIIOIHATH aHaIU3 II€pEIaTOTHON
XapaKTePUCTUKU JIZKUTTEPa U OUPEIACIATh BEIUINHY MAKCUMAJILHO J10-
IIYCTUMOT'O JPKUTTEPA.

11.1 Cxembl nogkntoveHuns npmbopa

Cxembl nojIKIIIOYeHns Tpubopa jijisd u3mepenns jpkutrepa, JTF u
MTJ mpencraBieHbl Ha PUCYHKAX HIKE.

Rx
——— > | bepkyT-MMT

Puc. 11.1. VU3mepenne mKxuTTepa Ha BBIXOJIE CETEBOI'O JIEMEHTA

CUrHan ¢ cmHyconaasibHbIM
BXXUTTEPOM (BXOOHOW AXMNTTEp)

bepkyT-MMT

CUrHan ¢ cMHyconpanbHbIM
DKNTTEPOM (BbIXOAHOW AXKNTTEP)

Puc. 11.2. V3mepenue rnepeaTouHoil XapaKTEPUCTUKH JPKATTEPA

CUrHan ¢ CMHycounaanbHbIM
AXNTTEPOM

BepkyT-MMT

obHapy>keHue owmnbok

Puc. 11.3. U3mepenne MakCUMaJIbHO JIOIMYCTUMOIO JIPKATTEPA
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I >KUTTEP

11.2 [lpoBeageHue namepeHunii

J1J1st m3MepeHus XKATTepa MPUHIMAEMOT'0 CUTHAJIA HEOOXOIMMO BbI-

MOJTHATH CJIETYTOINe TefCTBUSI.

1.

[ToaxkmrounTh IPUOOP B COOTBETCTBHUU C OTHON U3 CXeM, IPEeICTaB-
JeHHbIx Ha pucynkax 11 TT.2]

[IpoussecTn HACTPONKY 3JEMEHTOB NpuioykeHust «Anamms K1 —
Jluneitustit unrepdeiics (e ot [ c. [[9)).

BrimosrmnTs HACTPOHKY 97eMeHTOB mpuiaokKeHus «Amamns E1 —
Bpemennbie nareppasbry (em. it [7 c. 20).

[lepeititu kK npunoxkenuio «Ananusz E1 — Jxxurrep», «Ananus El
— JTF» umn «Anamus E1 — MTJ». Eciu npeanosiaraercst ocy-
mecTBaAATh aHaan3 JTF u MTJ, BBImosTHUTE HACTPOIKY mapaMeT-
POB reHepaluy JKUTTepa: B rpyie [eHepaums gKuTtTepa 3aJaTh
YPOBEHb U 9aCTOTY JIZKUTTEPA.

Haxkars na xkHOKY CTtapT. IIpu HEOOXOIUMOCTH 3aIlyCTUTH I'eHe-
panmio JKUTTEpa, Haxkas Ha knonky CrtapTt B rpymme [eHepayus
LKuTTepa npuioxkenns: «Ananns K1 — Jxxurrep».

11.3 TleHepauus pxuttepa

B mporiecce reneparun mKuTTEpa B IEPEIABACMbBII IPUOOPOM CHT-
HaJl BHOCUTCH T'ApPMOHUYECKUI JPKATTEDP 3a/aHHOIl 4acTOThl U YPOBHH.

lenepanust mKuTTEpa MIPOU3BOANTCS B COOTBETCTBUU ¢ PexomeHnmarueit

MC-T 0O.171.

ITpumevarue: Tpu reHEepAINH TXKATTEPA JTOXKHA, UCITIOJIb30BATHCS
BHYTPEHHSIST CUHXPOHUBALINS.

st 3ayianust ypoOBHS U YACTOTHI JKUTTEPA HEOOXOIMMO HaXKaTh
Ha, COOTBETCTBYIONLYIO KHOIKY B I'pyIime [eHepauns gxuTTepa IIpUIo-
keuust «Anamus E1 — Ixxurreps. [Ipu sTOM OTKpoercs: IuaoroBoe
OKHO, IIpejicTaBjieHHoe Ha puc. [[1.4]
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HacTpoiika reHepaTopa mpuuTTepa

— Amnnutyaa, Ulpp

‘H o< 03 <10 H‘

— YacToTa, My

‘ A H 20< 20 <100000 H A ‘

Puc. 11.4. Hacrpoiika reaeparopa JRKATTEPA

BBop 3nadenuit ocyiecTBiseTcs Ipu HAXKaTUWM Ha, KHOIKU B /B
WM C IIOMOIIBIO SKPAHHON KJAaBUATYDPBI, KOTOPasd OTKPbLIBAETCS IIpU

HaXKaTUU Ha 00JIaCTh MEXKJY KHOIIKAMUI /
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11.4 [Oxuttep

<« Aranus KM Dxwutrep 14:43

(O npepBano(LOS) )

r

2-
- G.823 ( 20 My..100 KFu)
.
- Maxc:  0.056
a ] T xyl.l.[Tfl.
a
- g G,sza(lalcrq..mdxrq)
£0,2-
=
=
- < Make: 0.036
0,1 g
TekyLuii: 0.036
G | i

Puc. 11.5. PesynbraTsl n3amMepeHus IKUTTEPA

Pesynbrarsr uamepenns mKUTTEPaA MPEJICTABISIOTCS B BUJE XPOHO-
rpaMM JIJIsl JIByX THIOB u3MepuTeabHbIx dhuabrpos: PBY (18-100 kI'm)
u ®HY (20 I'i—100 kI').

IIpenenbuo gomycrtumoe 3uadenue amiinTyasl B ciaydae PHY co-
crasistet 1,5 Ulpp, B cayaae PBY — 0,2 Ulpp. O6macTb XpoHOTpAMMBL,
[IPEBBIIIAIOINIAS 9TO 3HAYUCHUE, OTOOPAXKACTCS KPACHBIM I[BETOM.

Ha rpadukax BbIBOJSITCH MAKCUMAJIBHOE U TEKYIIEe 3HATCHUS JPKUT-
Tepa B IPUHUMACMOM CHUTHAJIC.
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11.5 JTF

IlepenaTounast xapaKTePUCTUKA JIZKUTTEPA IIPEICTABIISIET CODOM OT-
HOIITEHNE BEJIMYNH BXO/IHOTO W BBIXOJHOTO JIKUTTEPA CETEBOTO JIEMEH-
Ta.

[Ipn wamepenun JTF B kaHam BBOAUTCS JKATTEP B COOTBETCTBUN
¢ Mackoit, onucannoit B Pekomennamuun MCI-T G.823, u msmepsiercst
3HaveHne BbIxonnoro pkutrepa. Pacuér JTF npowmssomurces mo dop-
MyJIe:

JTF(f;) = 20log Z2tl1)
Jin(fi)

rie Jout(fi) — BesmamHa BBIXOIHOTO JzKUTTEDA; Jif (f3) — BesmaImHA

BXOJTHOTO JZKUTTEPA.

100 1 000 10 000 100 000
f,ry

o

w 57
<
w
: u- -uo.u - XL P e ceas?®0,sp® a®
= i G736 |
] (nokanbHbIi yien
LOM 57 Bl
;. -10
I -15 -
- 20 ;
| 4 G.736
] (TPaH3WUTHLIA y3en)
-25 - : il

Puc. 11.6. Pesynbrarst usmepenns JTF

Ha rpaduke orobparkaoTcs JiBe MacKu B COOTBETCTBUM ¢ Pexomen-
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nparnmeit MCOD-T G.736 [7]: ayist JOKaJIbHOTO y3J1a U JJIs TPAH3UTHOIO
yaina. Takxke na rpaduke orobpazkaiorcs paccuntanubie 3uadenus JTF
B BHUJE TOYEK, UMEIOIINX PA3JMIHBIA [BET B 3aBUCHMOCTH OT TOI'O, IIO-
majaeT 3HaUeHne B MacKy WJIA HET.

11.6 MTJ

[ ] npowno 00:10:09, octanock 02:01:31 ]

o
=
o
g
LOF | 2
=
=
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oM

=
o

G.823

Puc. 11.7. Pesynprars uamepenns MTJ

[Ipu usmMeperHnr MaKCUMAJIBHO JOIYCTUMOTO JIZKUTTEPA CUTHAJ C CHU-
HYCOUJAJIbHBIM JXKATTEPOM DNEHEPUPYETCsI IPUOOPOM U IepeIaéTcsl Ha
BXOJI TECTUPYEMOTI'O CETEBOI0O djieMeHTa. It Kaxk10i 9acToThl aMILIN-
Ty/a JPKUTTEpPa YBEJIMIUBALTCS JI0 TeX TOP, ITOKa He OY1yT 00HADY KEHbBI
OITUOKY WMJIM TIOTEPsT CUHXPOHUBAIIHH.

Pesynbrarsr namepennst MAaKCHMAJIBHO JIOIIYCTHMOTO JZKUTTEPA TIPeJI-
CTaBJIEHBbI Ha PUCYHKE HUZKE.

Ha rpaduke orobpazkaercst Macka MAKCUMAJIHLHO JIOMYCTUMOLO JIZKIT-
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repa B coorBercTBun ¢ Pekomenmanueir MCO-T G.823 [§]. Toukamu ma
rpaduke 0TOOPaXKAIOTCsd 3HAUCHUS AMILIATY/IbI JZKUTTEPa, KOTOPBIi pe-
AJIbHO BBLIEPXKUBAET 000PYIOBAHUE.
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12. ®opma nmnynbca

IIpunoxkenne «Anamusz E1 — PopMma uMmiyjibca» IMO3BOJSIET IIPO-
U3BOJUTH aBTOMATUYICCKYIO ITPOBEPKY COOTBETCTBUSA (bOpl\IbI UMITyJIbCa
mabsony, ykazanunomy B Pekomenganuu MC-T G.703, a Takxke 1po-
CMaTpuBaThb OCHUJIJIOTPpaMMYy CHUI'HaJIa.

12.1 [lpoBeaeHue namepeHunii

st ananuza pOpMBI UMITYJILCA U IPOCMOTPA, OCIIU/LIOIPAMMBI HE00-
XOJMMO BBIIOJTHUTD CJIEJYIOIIHE JeHCTBUS.

1. IHHoaxmounts npubop K Tectupyemomy MKM-Tpakry.

2. IlpouseecTu HACTPONKY 3JeMEHTOB NpuiokeHust «Anamms K1 —
Jluneitustit unrepdeiicy (e ot @ c. [[J)).

3. Ilepeiitu k mpuinoxkenuto «Ananuz K1 — Qopma nmirysibcay. [lpu
HakaTuu Ha KHONKY Popma mmnynbca orOpas3uTcst OJUHOIHDIN
UMITYJIbCA, TIPU HaXKaTuu Ha KHONKY Ocuunnorpamma — ocrui-
JIOTpaMMA.

4. Jlns obHOBJICHUST M300paXKeHusl HeOOXOMMMO HayKaTh HA KHOIIKY
®opma umnynsca nin Ocumnnorpamma.

12.2 ®opma nmnynbca

ITpunoxenne «E1 — @opma HMITyIbCay MO3BOJIAET TPOCMATPUBATD
OJIMHOYHBIN UMITYJIHC, C(OOPMUPOBAHHBIH CTPOOOCKOIINYIECKUM METOIOM
13 HECKOJILKUX UMITYJILCOB JINHEHHOTO curaasa. VIMiyabe aBromarutde-
CKU TIOMEIIAETCs B MIA0JIOH Iy TEM MaCIITAONPOBAHUS 110 BPEMEHU U aM-
wimntysae. Takum o0pa3oM IPOBEPSAETCs COOTBETCTBUE (POPMBI HMITYJIbCA
macke, onncananoit B pekomenganun [TU-T G.703.
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W hopMa MMNynbca 19:56

u,B B
4 - A2s

3.04 B/ 0.12 pB

LOM | v \
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343.2 He

1 7IHC H\
1 -9.5

_Id B
-[L
(

Puc. 12.1. Ilpunoxenne «E1 — @opma uMmIryabcas

Ha rpaduke orobpazkaiorcst pacIéTHbIe 3HATEHNST AMILIATY/IBI, M-
TeJIbHOCTH UMILYJIbCa, BpDeMEHN HapacTaHus u craja (mo yposusM 10%
u 90% or ammmTybl curaana). Hacrs rpaduka, BBIXOJAINAA 3a Mpe-
JIeJIBI MaCKH, 0OTOOPayKaeTCss KPACHBIM IIBETOM, YaCTh, HAXOJSIIASICS B
mpesesiax MacKu, — 3eJICHDBIM.

N3-3a ocobennocreil ajgropurma usMepenus GpopMa n300parkEHHO-
ro Ha 9KpaHe MMILYJIbCA MOYKET OTJIIMYAThCs OT PeasbHOi (MHOrouYnc-
JICHHBIE y3KHe BBIOPOCHI Ha OCIUJIJIOTPAMME) TIO OJTHOM U3 CJICLyTOIIX
[IPUYINH:

— aMIumTyaa curHasa npesbimaer 4 B (mepemnosnenue);

— WMeeT MeCTO JDKUTTED JIMTHEHHOTO CUTHAJIA,

— B JIMHUU IIPUCYTCTBYET PEryJadpHbII JUHEHHDBI CUTHAJ

(nanpumep, B GOJIBIIMHCTBE BPEMEHHbBIX MHTEPBAJIOB
nepegaéres 0).

st BeIICHEHUS TIPUYMHBI NCKAYKEHUIT CJIEJIyeT IPOCMOTPETH OCITNJI-

JIorpaMMmy curaasia Ha Briajke Ocuunnorpad u coep:KumMoe MoToKa B
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npunoxennn «Anamms E1 — IIpocmorp nannbix» (em. oo [[3] c. [[)). B
cJlydae perysisipHOro CHIHaJIa CJIe/lyeT W3MEHUTH 3all0JIHEHUe BPEMeH-
HBIX MHTEPBAJIOB WM T0JaTh B KaHay curuaj AlS.
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12.3 Ocuyunnorpamma

OcruitorpaMMa peJICTaBjsieT coboil OMHOKPATHYIO BBIOOPKY JIU-
HelHoro curuaJja 3a uarepsaj 6 Mkc. [losoca mporyckanuss B 9TOM pe-
xkume 0,01—10 MTI't. Ecian ammmiryna curnaga mnpesbimaet 4 B, #ma oc-
[IJIJIOrPaMMe MOTYT HaOII0aThCst ocTphle ukn (nepernosnenue). Cun-
XPOHHU3AIUST OCYIIECTBISIETCsT OT HAPACTAIONIEro (PPOHTA UMITYJIBCA.

[Ipumep ocrimTorpaMMbl TIOKa3aH Ha PUCYHKE

<« Aranus KM dopma UMNynbca 19:56

u,B aB
2.96 B

y | | e

-9.54

o

LOM

-3.04 T

A

T T T T t, MKC

0 1 2 3 4 5 6
D

Puc. 12.2. Orobpaxkenue ocuuiorpaMmbl

R
e —
—
—

ITpumewarue: Tpu CHUYKEHUN YPOBHs CUTHAJA JI0 3HadYenns 1,5 B
IIPOUCXO/IUT ABTOMATHIECKOE JIOTOJTHUTEIbHOE YCUIeHIe CUTHAJIA.
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13. NpocmoTp gaHHbIX

IIpunoxenne «Anamus E1 — IlpocMoTp JaHHBIX» TO3BOJISIET OCY-
HIECTBJISITH IPOCMOTD U pefakTupoBanune Sa/Si, CAS-6utos, a Takxke
npocmotp cioB FAS/NFAS u comepkumoro kajpa.

13.1 Sa/Si butbl

MpocMoTp gaHHbIX 19:58

0000 0000 0000 0000 0000

P——

FASINFAS

=. -

Si
SMFIl E 0000 0000 0000 0000 0000

SMF I

SMF I

Puc. 13.1. Briagka Sa/Si

Haunble, orobpazkaemble Ha BKiaake Sa/Si OuTbl, pasmesenbl Ha
JBa Oj10Ka, 0b603HaveHHBIX Kak Rx m Tx. B Oji0ke Rx orobparkarorcst
[IpUHUMaeMble JIaHHble, B OJI0Ke TX — IepeiaBaeMble.

Sa/Si-6urbl oTobpazkaroTcst it 1ByX moanukios — SMFl u SMFII.
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S1 — mepsoIit 6uT ciosa FAS, 3apesepBUpoOBaHHBIN TSI MEXK Ty Ha-
possoro ucnosbzoBanus (B cayuae MKM30/MKM31) win miist KoHTpO-
ast omubok mo CRC (B corywae UKM30C/MTKM31C).

Saa—Sa8 — cayxebuble 6uThl, onucanubie B Pekomenparuu MC-T
G.704 [9].

st nagasia/ocraHoBKY OOHOBIICHUST MHMOPMAIIUI Ha SKpaHe Heob-
xoiuMo HaxkaTh Ha kHolKy Crapt/Cron.

[Tpu maxkarum na kHONKY Rx=Tx 3Hauenus Sa/Si-6utoB u3 Gj0Ka
Rx xommpyitorcs B Tx.

Buauenust Sa/Si-6UTOB Ha Iepejady JOCTYIHBI JJI PEJIAKTUPOBa-
must. JI7s1 9T0r0 HeobXoMMO HazKaTh Ha KHOIKY CO 3HadYeHusMn Sa/Si -
OUTOB, KOTOPbIE HY?KHO M3MEHUTH, U B OTKPBIBIIIEMCST OKHE 33J1aTh Tpe-
OyeMoe 3HavIeHNe.

Sa/Si-6uThl, 3HAYEHUST KOTOPBIX OTJIMIAIOTCS JIPYT OT JApyTra B 6J10-
Kax Rx m Tx, momcBeuInBaiOTCsI KPACHBIM IIBETOM.

IIpumeuwarue: npu Buidope noroka MKM31C (MKM30C) Si-6urh
HEIOCTYIIHBI /I PEeIJaKTHUPOBAHNA.
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13.2 CAS 6uthbi

CAS 6uThl UCIIOB3YIOTCST JJIsI TIepeiadn CUTHAJIU3AIUN B IIIeCTHA-
amarom BU kagpos moroka MKM30.

[T
MpocMoTp AaHHBIX 19:59

F]
x

LOF
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2
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Puc. 13.2. Bruagka «Curnanssabie 6utet CAS»

ITpumewarue: 1npu Boidbope noroka MKM31 Bkitajika curHanbHble
butel CAS HemocTyHA.

Janmbre, orobpazkaeMble Ha BKIaJKe curHansHele butel CAS, pasie-
JleHbl Ha Ba OJi0Ka, obo3Hadennbie Kak Rx u Tx. B 6ioke Rx oTobpa-
JKAIOTCsT IPUHUMAaEMbIe JIaHHbBIe, B OJIOKEe TX — IepeaBaeMble.

st nagasia/ocraHoBKY OOHOBIICHUST MHMOPMAIIUI Ha SKpaHe Heob-
xo/MMo HaxkaTh Ha KHOuKy Crapt/Cron.

[Ipn maxxkatum na kHONKY Rx=-Tx smadenus CAS-6mToB u3 6Joka
Rx xommpytorcsa B Tx.

Suauenusi CAS-OMTOB Ha Tepeady JIOCTYITHBI JJIsS PeJaKTUPOBa-
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uus. Jlist 9Toro HeobxommMo HaykaTh Ha KHOTKY co 3uadeHuamu CAS -
6I/ITOB7 KOTOpbIE HeO6XO;LI/IMO NU3MEHUTH, 1 B OTKPbIBIIEMCd OKHE 3a/1aTh
Tpebyemoe 3HaveHHE.

CAS 6uThl, 3HAYEHNST KOTOPBIX OTJIHIAIOTCSI APYT OT JIpyTa B OJI0KaX
Rx m Tx, moacBeImBaioOTCst KPACHBIM IIBETOM.

13.3 MpocmoTtp FAS/NFAS

Curnan FAS mepenaércss B myneBom BU 98THBIX KaJpoB, CUTHAI
NFAS — #meuéTHbIX. DTH CHUTHAJBI UCTIOIB3YIOTCS JJIsT CHHXPOHUBAIINN
MEXKJly IIPUHUMAIOIIEH U Iepe/latonieil CTOpoHaMU.

W MpocMoTp AaHHBIX 20:00

. FAS NFAS
. 1 2 3 4567 8l1 2345 s
olojolo|1|{1]|0|2|1]|0|1|0|0|0]0O
LOF
2|lololo|1|{1]/0|2|1]|0|1|0|0|0]0O
4|lo0lolo|1|1]/0|2|1]|2|1|0|0|0]0O
.60001101101000000?
.810011011110000009
10000110111100000011
.12000110111100000013
14/1]/0|0|2(1]/0|2|1|2|1|0|0|0|0O|0O]|0O|15

Puc. 13.3. IIpocmorp FAS/NFAS

Bkaaznka [Mpocmotp FAS/NFAS mo3Bosisier poCMOTPETH JIaHHbBIE,
nepeaBaemble B JiroboM u3 32 BU (Bkiowas ciosa FAS/NFAS) Ha
IpoTszKeHnn 16 KaapoB.
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st nagasia/ocraHoBKY OOHOBIICHUST MHMOPMAIIUN Ha SKpaHe Heob-
xozumo HaxkaTh Ha kHOlKy Crapt/Cron.

Buibop BU st mpocMoTpa 0CyIImecTBIsIeTCsT TP HayKaTU! Ha, KHOII-
Ky FAS.

PozoBbiMm 11BeTOM BBIIEIAIOTCA T€ OUTHI, 3HAYEHNUE KOTOPBIX OTJIU-
JaeTcst OT yKasaHHbIX B Pexkomergamuun MCD-T G.704.

13.4 T[lpocmoTp kagpa

W MpocMoTp AaHHBIX 20:01

BH O - 15 BH 16 - 31
f 1 2 3 d 5 [ s a8 T 1 2 3 4 5] =] s 2 I

olof1]of[ofofofo oo oo oo o|o]o]s

. t{ofolrlefola]a|2s]o|r]o|o]o|1|1]|1]s

slofr|1t]ofofololo|1]ol1|2|o]o|1]1]us

LOF || s 1 1]o]1|ololt|zt|1]ololt]o]o]o]1|w
afol1o olololtfo]1 o 1lol1]o]o1 |z LE s

LoM 1 s {1 (1|1 fo|a]oe |2 |{afoefa|a|oe|oa|s]a]s]|a

sl1fofofolr[a|1]o|1{al1]|2|o]o|o]o]|=

. slofa et [alrfololr|o{alo|a |12 |1]1]s=

slofolt]folr[afo{s[1{2tlo]oflo]ofo]1]|z

. sl1f1f1fof1[1|o]ofo]olo|oflo]o|o]o]|s=

wlt1|t]o|r]1]ofo|1]olo|o|o|2|1]o]z

nlof1|t]o|1]o|t]{o|o]olo|o|o]o|1t]1]|=

lofr1|t]o|1]olo|rt|o]olo|1|o]1|o]o |z

. o1t ]1|1]1|o|1|o]olo|o|1]|o|1]o |

wlo|1 |t 1ot |1|o|r 1|t [1]ofo]o =0

- slofloo o111 |1]|o]ol1|t|1]1]o]1|=

Puc. 13.4. [Ipocmorp Kajpa

Ha Bkiajike NpocmoTp kagpa orobpazkaercst cogepzkumoe Beex 32 BU.
st Havasia/ocTaHOBKH OOHOBJIEHNsT MH(MOPMAIIUT Ha SKpaHe HeoO-
xo/Mo HazkaTh Ha Kaonky Crapt/Cron.
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14. MeTopguka noBepku

ITosepky npubopa BepkyT-MMT ¢ momynem E1 ciemyer mpons-
BOJIUTh HE pexKe OJIHOT'O pa3a B TPU I'OJla U II0CJIE KazKJI0I'0 PEMOHTA B
COOTBETCTBUM C METOJIMKON IIOBEPKU, OLUCAHHON HUZKE.

14.1 OOwwme ceegeHns

Hacrostinasi MeToInKa yCTaHABJINBAET METO/BI U CPEJICTBA TePBUY-
HOI ¥ IepUOAMIECKOH TIOBEPKU aHAIM3aTOPa yHIUBEPCATIBHOTO TEJICKOM-
MyHHUKAIMOHHBIX cereil BepkyT-MMT (nasee — ananmsaropa) ¢ Mo-
aynem E1.

14.2 Onepauuun noBepkun

HpI/I IIPpOBEACHUN ITOBEPKU JTOJIZKHBI 6]:>IT]:> BBITIOJTHEHBI OIlepaliun I10-
BepKH, yKazanable B Tabur. [[4.1]

Tabmuma 14.1. Onepanun noBepku

IIpoBenenue | IIpoBenenue
orepaiuu orepanun
Paspgen part part
HaumenoBanue omnepariun npu nopu mepuo-
METOONKM " .
OEePBUYHON | OUWYECKOM
IIOBepKe IoBepKe
Buemmnuit ocMoTp IZ3T Ja Ia
OnpoboBanue 14.82] Ha Ja
OmnpeieieHne MOrPenTHOCTH YCTAHOB- I=3 Ta Ta
KU TaKTOBOI 9aCTOTBI
Orpeiesienre mapaMeTpoB BBIXOIHBIX 57 Ta Ta
UMITYJIBCOB
OrpejiesieHre MOTPEIIHOCTH U3Mepe-
Hus pasMaxa jpkuTTepa  (daszosoro
JIPOKAHWs1) — IPU HAJIMIUA B TIOBEPsi- [4.8.5) Ja Ha
€MOM aHAJIU3ATOPE OIIIIMU U3MEPEHHST
JIKUTTEPA
Orpeiesienre 9y BCTBUTEIBHOCTH BXO-
ped Y . 180! Ta Her
Jla Ha DJIEKTPUIECKUX MHTepdeicax
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14.3 CpepgcTBa noBepku

IloBepka anasm3aTopa JOJIKHA POU3BOIUTHC C IIOMOIIBIO OCHOB-
HBIX W BCIIOMOTATEIbHBIX CPEJICTB IMOBEPKHU, IEPEINCIeHHBIX B Ta0.1. [[4.2]

Tabmuma 14.2. Cpepcrsa noBepku

Pazpen HaumeHnoBaHue u TUII cpeAcTBa MOBEPKHU, MeTpPOJIOTIYecKUue
METOAMKHU | XapaKTepPUCTUKN

283

YHacroTromep 3JIEKTPOHHO-CYETHBII Y3-63/1: 0,03-10 B,
+5x107f£1 ex. cuera; >1 MOwm, 50 Om

Ocnmutorpad C1-97: 0-350 MI'; 10 MmB—5 B, nBa kanasa, Bpemst
! HapacTaHusl MePexoIHON XapaKTEepPUCTUKU MeHee 1 HC; MOrpentHoCTh
o ocu X u Y<3%; >100 kOm

Uamepurens moaynsmun CK3-45: 0,1 —500 MI't, wacTtota Momysiium
14.8.5] 0,02 —200 kI'u, npemensl n3Mepenns nepuanun dactorb 1 — 106 ',
OCHOBHas TIOTPENTHOCTb 2%

Marasun 3aryxammit TT-4103: 150 Owm, cumm.; 0-2 MI'm;
80 nb+£0,2 nb

14.5.0l

JlotyckaeTcst NCIIOIB30BAHUE JIPDYTUX CPEJICTB IMOBEPKU C aHAJIOT M-
HBIMH METPOJOTUICCKAMA XapaKTCPUCTHKAMM.

CpejicTBa TIOBEPKU JIOJIKHBI OBITH HCIPABHBI, TIOBEPEHBI U WMETh
CBHUJICTEIBCTBA O ITIOBEPKE.

14.4 TpeboBaHusa k kBanudmkaymum

IloBepka moO2KHA OCYIIECTBIATHCS JUMAMHI, ATTECTOBAHHBIMI B Ka-
YeCcTBe HOBEPUTEJICH B yCTAHOBJICHHOM IIOPAJKE.

14.5 TpeboBaHus GesonacHocTn

IIpu moBepKe JTOKHBI BBITIOJIHATHCS MePhl 0O30TAaCHOCTH, YKa3aH-
Hble B PYKOBOJCTBAX W MHCTPYKIMUSIX 110 SKCILIYATAIMH ITOBEPSIEMOIO
aHAIN3aTOPA M CPEJICTB MMOBEPKU.
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14.6 VYcnoBus noBepku

[Tpu npoBe/IeHIN TIOBEPKH JIOJIZKHBI CODIIIONATHCS CJIEJLY 0TI YCI0-
BUS:

— TeMIieparypa okpyxKarotieii cpenst (20+5)°C;

— OTHOCHTEJIbHASI BJIAYKHOCTBH Bo3myxa (65+15)%:;

— armocdepnoe gasienne (100+8) xlla.;

— Hanpsikerue ceru nmranust (220+11) B;

— wacrota npombinutennoii cern (50£0,5) I'm.

14.7 [lloaroToBka kK NoBepke

Ilepen mpoBenenmeM MOBEPKU CJIeAyeT MPOBEPUTDH HAJIUINE SKCILIY-
aTaIllMOHHOI JIOKYMEHTAIIUN U CPOK JeHCTBUs CBHU/IETEJIHCTB O IIOBEPKE
Ha, CPEeJICTBA MOBEPKU. BKIIIOUUTL CPEJCTBA MOBEPKU M IIPOTPETh UX B
TeYyeHUe BPEMEHU, YKA3aHHOI'O B MHCTPYKIIUHU 110 SKCILTyaTalllH.

14.8 [lpoBegeHne noBepkun

14.8.1 BHewHui ocmoTp

BuzyaabaBIM 0CMOTPOM TPOBEPSIIOT COOTBETCTBHUE AHATN3ATOPA TEX-
HUYECKON JOKYMEHTAIIMU B YaCTH KOMILUIEKTHOCTH, Kad9eCTBa ITOKPBI-
T, PUKCAINN DPEryJINPOBOYHBIX JIEMEHTOB, TaDapUTHBIX DPa3MEPOB,
MapKUPOBKU U YIAKOBKU. [IpOBEpSIIOT TaKkyKe OTCYTCTBUE BUIMMBIX I10-
BPEXKJIEHUH, TIEJIOCTHOCTD COEJMHUTENbHBIX Kabesiell, 3a2KNMOB U pa3b-
€MOB.

14.8.2 OnpoboBatune

OnpoboBaHue MPOBOJISIT, TOJIb3YSICh PYKOBOJICTBOM TI0 9KCILIyaTa-
nuu. CHavaia BBIIOJHAIOT OATOTOBKY aHaJM3aTopa K paboTe B COOT-
BETCTBUU C PYKOBOJICTBOM II0 SKCILTyaTaruu. [IpoBepsaioT BO3MOXKHOCTH
MOAKIIOUCHUS K 3JIEKTPOCETHU, BKJIIOUEHUs aHAJIM3aTOPa. BKII0YAIOT
AHAJIN3aTOD HAYKATHEM KJIABUINU BKJIIOUEHUs /BBIKIIOUCHUST THTAHUS.
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ITocme BKITTOUEHNST aHAIN3ATOP MPOU3BOIUT IMIPOIETYPY CAMOTECTHPO-
BaHUI.

ITpumenarue: ecu mocjie OKOHIAHNS POy PBI Ha JUCILICE aHA-
JIN3aTOPa BBIBOIUTCA COODINEHNEe 00 OOHApYyKEHHBIX OITHOKAX, IPOBO-
JdT ITOBTOPHOE BKJIIOYCHUE. HpI/I IIOJIO2KUTEJIbHOM DE3yJjibTaTe IIPUCTY-
MAI0T K OMPOOOBAHUIO, B TIPOTUBHOM CJIyYae aHATM3aTOD HENCIPABEH 1
HOIAJIEZKUT PEMOHTY.

OmnpoboBanne TPOBOAAT IPHU BBITOJHEHNN OCHOBHON M3MEPHUTE b
HOM (DYHKITUN — UBMePEeHNs OIMnOO0K.

1. Tlocne zarpysku anajn3aToOp BKJIIOYAIOT «HA CeOs»: BBIXOH T1X
MOJIKJIIOYAETCA KO BXOy Rx.

2. B npunoxkennn «Anagus E1 — Jluneitabrii uaTepdeiic» ycranas-
JINBAIOT:
Pexxum Tepvmumaat

Cunxponmusanusa Tx Bryrpemnmss
Crpykrypa noroka MNKM30C

3. B npuioxkernn «Ananms E1 — BpemeHnHble HHTEPBAJIBI> JIJIsT BCEX
BU na npuém u nepegaay seidoupator [ICIT 2elb.

4. B npunoxkennn «Anamuz E1 — [emeparust cobbiTuii» BbIOUpa-
foT BcraBky ommubku BIT, mapamerp KonnvecTso ycranaB/mBaioT
paBHBIM 1.

5. Ilepexomsar kK npuioxkenuio «Anauns E1 — BasoBble usMepenus»
u 3amyckaioT u3Mepennst kuonkoit Crapt. Haxkumast Ha KHOTKY ¢
0003HAYEHNEM BBIOPAHHON OMMOKM, HAOIIOIAI0T KOJIUIECTBO pe-
TUCTPUPYEMbBIX omuboK. [IpaBuibnas perucrparius OnmbOK CBU-
JEeTeTbCTBYET O pabOTOCIIOCOOHOCTH TPUOOPA.

[IpoBepsttoT (hyHKITMOHUPOBAHIE B PEXKUME M3MEPEHUsI JIZKUTTEPA,
BKJIIOYNB TIpUOOp «Ha celsT».

1. B npuinoxkenun «Anamms E1 — BpeMmeHHbII HHTEPBAIBI» JIJIsT BCEX
BU na npuém u nepegaay seioupator 1ICII 2elb.

2. B npunoxenun «Anamuns E1 — [xurrep» ycraHABIMBAIOT Y-
crory 1000 I'm m yposens 1 Ulpp.

3. Bamyckaror n3mepenusi Kaonkoii Crapt. Ilo rpaduky omepmess-
10T, YTO U3MEPEHHOE 3HAYEHIE aMILINTYIbI JPKUTTEPa COCTABIIAET
nopsaka 1 Ulpp.
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Eciin onpobopanne mokazkeT MpaBubHOe (DYHKIMOHUPOBAHNE IIPH-
Oopa, MPUCTYIAIOT K IOBEPKE.
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14.8.3 [lorpewHoCTN yCTAaHOBKU TAaKTOBOW 4acTOTbI

TakToBy10 9aCTOTY U3MEPSIOT, BKJIIOYUB IIPUOOD «HA ceDsi».

1. B mpunoxenun «Awmanms E1 — Jluneitnnrit natepdeiics ycranas-
JIMBAIOT:
Pexxum Tepvmumaat
CrpykTypa moToKa be3 cTpyKTypnl

2. B upunoxkennn «Ananusz E1 — BpeMeHHbBI HHTEpBAJIbI» 11T BCEX
BN na npuém u nepeady BLIOMPAIOT TECTOBYIO ITOCCIOBATEIb-
nocthb Bee 1.

3. Tlomk/mo9aioT 9acTOTOMED W U3MEPSIOT YacTOTy COIVIACHO WH-
CTPYKITUH TIO KCILIYATAIIH aCTOTOMEPA.

AmnanmuzaTrop MpuU3HACTCS TOJHBIM, €CJIH M3MEPEHHOe 3HAYEHNEe TaK-

TOBOI YacCTOTHI HaXoMuTCs B mpegenax or 1023997 mo 1024003 I'm.

14.8.4 OnpepeneHne NnapamMeTpoB BbIXOAHbIX MMMNY1bLCOB

AmiumrynHoe 3HaueHne (WM pasMax), JUIMTEIbHOCTb HMILYJIbCOB
(ma yposre 50% aMIUIUTY/IbI) ONPEIETAIOT ¢ MOMOIIBIO ociuLIorpada.
Ananm3aTop NPU3HAIOT TOIHBIM, €CJIM U3MEPEHHbIC 3HATMCHUS ITapaMeT-
POB BBLIXOJHBIX UMIIYJILCOB HAXOAATCS B CJCAYIONIMX IIpeIesax:

— aMILIUTY/Ia UMIyIbca — ot 2,7 1o 3,3 B;

— jymresibHOCTD (Ha yposHe 50% amiumuryisl) — ot 219 10 269 He;

— BpeMsl HapacTaHusl (JJINTEJHLHOCTH HepeHero (bpoHTa) U CIajia

(nmmrenbHOCTH 3aHEr0 bponta) — Menee 109,5 ue (or 0,1 10 0,5
AMILIATYIbI ).

14.8.5 [llorpewHocTb n3mMepeHnsi pasamaxa g)Xuttepa

Jlyist onpejiesienne MOIPENIHOCTH U3MepeHusi (ha30BOrO JIZKUTTEPA
(Ipy HAIMYIMK B TIOBEPSIEMOM AHAJM3ATOPE OIIMKA M3MEPEHUsT JIZKUT-
Tepa) npubop MOAK/IIOUAIOT 110 CXeMe, NpuBeAcHHON Ha puc. [[41]

TX
AHannsaTtop TpONHNK N3mepuTtens
bepkyT MMT CP-50-95 MOAYALNN

Rx

Puc. 14.1. Cxema 1151 onpejie/ieHusl MOMPEITHOCTH U3MEPEHHsI pa3Maxa JIXKUTTepa
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B kauecTBe remeparopa HUCHBITATEHLHON ITOCJIEIOBATEILHOCTH M-
IyJIbCOB C 3aJIAaHHBIM 3HAUYEHUEM pa3Maxa JizKuTrepa ((hazoBoro japoxKa-
HUIs1) UCIIOJIB3YIOT JPYToe CPEJICTBO U3MEPEHHsl, 06eCIednBaoIee reHe-
panuio GpazoBOro JKUTTEPa MM POBOTO cUrHasIa Ha ckopocTn 2048 kI,
JIOIYCKAETCs MCHOJIb30BATh BBIXOJ ToBepsieMoro anasan3aropa (Tx). ITe-
penaTank popmMupyet hazoMoIyITMPOBAHHBIN CUTHAJ U U3MEPUTEIb Y-
croTHot Moy sstiin, Hanpumep CK3-45, kKoHTposipyeT 4acTOTHYIO MO-
JYJISIIAIO, a CJIeI0BATEIbHO, U Pa3Max JKUTTEpA.

Nsamepennst pazmaxa JRKUTTEPA BBIIOJHAIOT Ha MOJLYJIUDPYIONUX Ta-
crorax 0,02; 1,0; 18 u 50 xI'1, mpeiBApUTETHLHO YCTAHOBUB Ha BBIXO/IE
aHA/IM3aTOPA B COOTBETCTBUU C PYKOBOJCTBOM I10 SKCILIYATAIIUNA HUCIIhI-
TaTEJIbHYIO TOCIEI0BATEIbHOCTD B BUJIE OJHUX €IUHUI, Pa3Max BBOJIU-
MOTO JIZKUTTEPa U 4acToTy B cooTBercTBHN ¢ Tabm. [4.3] .

Tabmuna 14.3. Pasmax u gacrora JxKUTTEpa

YHacrora, Fm, kl'g 0,02 1,0 18 50
Pasmax, Ulpp 1,5; 10 0,1; 1,0 0,1; 0,5 0,2

Hacrpausator usmepurens mompyisunn CK3-45 (B coorBercrBun ¢
I/IHCprKIlI/Ieﬁ II0 ero SKCHHyaTaL[I/II/I) JJIgl U3MEePEeHNsd JeBUallui Ha Ya-
CTOTE, PABHO IIOJIOBHHE TaKTOBON 4acToTh (T. €. 1,024 MI'). Y6exa-
IOTCd B HaJIMYUU BBCACHHOI'O JIZKUTTEPa W IIPOU3BO/LAT OTCUET ITOKa3a-
nug A ananmsaTopa, cauTbiBasi pe3yabrarsl Aass PHY, n usmepuresrs
momyssinyn Af.

ITorpemuocTs n3Meperuss Au pasMaxa JRKUTTEPa I YaCTOT MO-
nyrsn 1,0/18/50 k' paccanTeiBaror o dpopmyse:

Au= (A -2Af/m Fm)/2Af /7 Fm

ITorpemnocTs n3Mepenust Au pasmMaxa JKATTEPa, JIjIs 9acTOThl MO-
ayasmun 0,02 x['1m paccanThIBAIOT ¢ yUEeTOM 3aTyXaHUsI TacTOTHON Xa-
pakTeprcTuky anaimsaropa (3 n1b ma gacrore cpesa 0,02 k['ip B coor-
BercrBun ¢ pekomenganueii [TU-T O.171) no dopmy.e:

An= (A x 1,41 = 2Af/m Fm)/2Af /7 Fm

AnanuzaTop npu3HaeTCs TOJAHBIM, ecad HafijleHHble 3HaueHns Aun
He npesbimaoTr +(0,05A+0,035)Ulpp.
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IlorpemmaocTs n3MepeHUsT pa3Maxa JKUTTepa AOIYyCKaeTCs OIpeie-
JIATDH 110 pabovueMy STAJIOHY, TO3BOJISIONIEMY IPOBOJUTL IPAMBIC H3Me-
peHus ¢ MOTPEeNIHOCThIO He Oojiee 0,5 0T MAKCHMAJILHO JIOIYCKAEMO
IIOT'PENTHOCTU U3MEPEHUSI.

14.8.6 OnpepeneHne 4yBCTBUTENbHOCTU NPUEMHUKA

OmpeniesieHre 9yBCTBUTEIBHOCTH MTPUEMHUKA (MAKCHMAJIBLHOTO 3a-
TyXaHUsl CUIHAJIA HA BXOJIe OTHOCUTETHLHO HOMUHAIBLHOTO YPOBHsI) TIPO-
U3BOJUTCS 110 CXeMe Ha PUCYHKE [yTeM MPOBEPKU (DYHKIITMOHIPO-
BaHU aHAIN3ATOPA HA OTCYTCTBUE OMINOOK IIPU BKJIIOYCHUS «HA ceOs»
qepe3 Mara3ui 3aTyXaHuil Uil aTTeHIoaTop.

Tx

AHanusaTtop
BepkyT MMT ATTeHloaTop

Rx

Puc. 14.2. Onpenenenne 9yBCTBUTETLHOCTH BXOJIa TPUEMHUKA HA SJIEKTPUIECKUAX
uHTEpdeiicax

Tloce mogkmoueHns TprbOpa yCTAHABINBAIOT 3aTyXaHHe aTTeHIO-
aropa, pasnoe 32 ab. B npunoxkennn «Anamus E1 — Jluneinbiii wn-
Tepdeiicy ycranasausaior ycuiaenue, pasaoe 32 1b. Ilpoussogsar nusme-
peHne ommodoK.

Amnanuzarop mpu3HaAETCsT TOIHBIM, ecyu 3a Bpems 10-15 ¢ B mputo-
xennn «Anayms E1 — BasoBble usmepennsi» He HabJII01a10Ch OMIOOK
U aBaApUNHBIX CUTHAJIOB.

14.9 OdopmneHue pe3ynbTaToOB NOBEPKMU

Pesynbrarer moBepku opopMILIOT IyTeM 3amucu B pabodeM Kyp-
HaJie U BBIIAYU CBUJIETCIBCTBA YCTAHOBIEHHON (DOPMBI B CIydae COOT-
BETCTBUA aHAJN3aTOpa TPeOOBAHUsIM, yKA3aHHLIM B TEXHUYECKOH J10-
KYMEHTAITIH.

B caydae oTpunaTesbHBIX pe3yIbTaTOB MOBEPKH HA AHAJIN3ATOP BBI-
JAIOT U3BEIIEHNE O HEIIPUTOMHOCTU € YKA3aHUEM IPUYIUH OPAKOBAHUSI.
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A. Cneuyndunkauynn

A.1 XapakTepuctunkm nepegartyuka

Tabmua A.1. XapakTepuCTHKH IIepeaaTInKa

B pexwume xoHTpOJSIS
TPaKTOB IEPeJadn

ObecnieanBaeT (hpOPMUPOBAHUE CJIEIYIONIMX TECTOBBIX CUTHAJIOB:

1.

IICII ¢ mepmomom 26 — 1,29 —1, 211 —1, 215 1 223 ]
TakToBbIX nHTepBasioB (Pek. O.151 ITU-T) ¢ HoMuHAIBL-
HO#1 ckopocTeio nepenadn (2048000 + 6) Gut/c.

TICII co BcTaBkoi OmMMOOK GUTOBBIX OJMHOYHBIX UJIU Pe-
IyJIsSIpHBIX ¢ KoddduimenTom ommbok or 1 x 1073 10
1 x 1077,

B pexume KOHTPOJIsI
obopymoBanusi ¢ KM

Ob6ecnieunBaer GopMHUpPOBaHHE CTAHIAPTHOIO I'PYIIIOBOIO CHI-
naia ¢ dukcamnuein ciaexyromux cocrosauit: LOS, AIS, LOF,
LOM, RDI, RMA, LSS, PSLP

Dopma UMITYIbCA

DopMa UMILYIbCA CUTHAJIA IPSAMOYTOJIbHASA CO CJIELYIOIIUMU T1a-
pameTpamMn

1.

Homunangprnoe HampsizKeHHE HMIYJIbCAa CHCHAJA JIIOOON
[IOJISIPHOCTH Ha M3MEPHUTEIHLHOM HAIPY30THOM COIIPOTUB-
steann (120 +1,2) Om — (3 £0,3) B.

[TukoBoe HamIpszKeHHE B OTCYTCTBUU HMILYJILCA CUTHAJIA
Ha HarpysounoM conporusiennn (120+1, 2) Om ue Gostee
0,3B.

HomunasbHas IIMTeNbHOCT uMILysibca — (244 + 25) ne.
MaxkcnMaIbHOEe OTHOLIEHHE JIUTEILHOCTEH aMILIHTY/L
HMITYJIbCOB PA3HOM MOJISIPHOCTH Ha YPOBHE IIOJIOBHHEBL HO-
MUHaJIBHONU aMiumTyabl — ot 0,95 mo 1,05.

IIpu mosmoce wacror or 0,01 mo 110 Ml wummyns-
Chl CHTHAJIa YKJIaJIbIBAIOTCS B IIA0JIOH, IIPUBEJIEHHBIN B
Pexk. G.703.

T'enepanus jKuTTEpA

MakcumasbHas aMIUIATY/Ia BBIXOHOTO JIKUTTEPA He TPEBbIIa-
er 0,02 Ulpp (1 Ulpp=488 uc) B nmosmoce 10 I'm — 100 x['ig
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CHELIU®UKAIUA

A.2 XapakTepuctmkm npuémMmHuka

Tabmuna A.2. XapakTepUCTHKHE IPHEMHIKA

Bxognoe  co-

Bxonpr npuémanka (Rx u Sync) cuMMeTPUYHBI OTHOCHTENIBHO <«3€MJIH» U

nporusiieHne | obecrneunBaior cieayiomue napamerpsl (Pex. G.703 ITU-T):
1. HoMuHa/IbHOE BXOJHOE COIPOTHUBJIEHWE B PEXXUMe TEPMHUHAI —
(120 £ 6) Om ma wacrore 1024 xI'n.
2. Bxommnoe comporusiieHue B pexkume MOHUTOp He Menee 4 KOm Ha
gacrore 1024 kIt
IIpuaumaemsie | [Ipuemunk obecriednBaeT 6€30MMOOYHBIN IPUEM CUTHAJIOB, COOTBETCTBYIO-
CHTHAJIbI mUX TPeOOBaAHUSIM:
1. 3Baryxanue BXOHHBIX CUTIHAJOB Ha yacrtore 1024x['1 B mpenenax ot
0 10 10aB B pexkume «kopoTKas jmHus», oT 0 10 18 1B (axTHBHBIH
aTTEHIOATOP), B PEXKUME <«JJIMHHAs JuHUA», oT 0 1o 36 1B (peasnn-
Hasl JINHUSI WV SKBUBAJIEHT JINHUU B PEXKUME <«JJIMHHAS JIMHUSI».
2. Orksonenne TakToBOil wacrorsl g0 +400I'm or HOMUHAILHON
(2048kI'm).
3. Ammmuryna mkurrepa (nsmepenust no G.823) mo 10UIpp ¢ wacro-
Toii He Gosee 400 u 1o 0,4Ulpp ¢ uacroroii He menee 40kI'1y (Ha
gacrorax or 400 mo 40kI'1 momycrumasi aMIUIATYIa JKATTEPA
smneitno ymensinaercs ot 10UIpp g0 0,4UIpp).
DyurImn ITpuemuuk obecrieunBaer:
1. Perucrparnuio TeKyIIero 3Ha4eHnsl KOJIUYIeCTBa OIINOOK 10 KOy UJIn
1o 6urtam B auanasone or 0 g0 4,29 x 109,
2. Vuaukanuio TeKyIero 3HaYeHusl KOJIMYECTBa OMIMOOK 110 KOy WJIU
1o 6uTaM B BHJE IeJI0T0 YUCJIA U B SKCIIOHEHIIMAJIbHOU (opMe.
3. Vunukanwuio 3uadeHus koddduimenTa ommbok n X 107 B guama-
3ome or 1 x 10~ 10 0,01 x 10~9.
Ceeronmnojnast | CurHaausanysi CBETOIMOJAMY IPUEMHUKA OTOOPAXKAET CJIELYIOIIUE COCTO-
WHIUKAIIS STHUST:

LOS orcyrcrBue curnasa;

AIS  curran o6 aBapuu (npuem Beex 1);

LOF orcyTcrByeT NMKJIOBas CUHXPOHUBAIIMS;

LOM orcyTcTByeT CBEPXIMKJIOBAs CHHXPOHU3AIINS;

RDI jedekr Ha najnbHeM KoHIlE, nepejaercs outamu A B NFAS;

SER unaukarop mpessimrenus mopora onmb6ok 1073, Tloporom cum-
TAETCs MPEBBIIICHUE YPOBHs OUTOBBIX OIIMOOK, €CJIU IIPOU3BO-
nuTcsa 6utoBoe Tectuposanue, unu 6osee 30% 6mokos CRC ¢
ommbkamu, ecyiu ectb cuaxponnszanusi 1o CRC;

RMA wunjukaius HEUCIPABHOCTU B CBEPXIMKJIE HA JAJbHEM KOHIIE
(6ur Y B MFAS paBen eamuune B JBYX IOCJIEJOBATEIHHBIX
CBEPXIUKIIAX);

LSS  1norepst CHHXPOHM3AIUKM TECTOBOM IOCIEI0BATEILHOCTH.
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A.3 VYcnosusa akcnnyatauuu

Tabmuma A.3. YcroBust sKCILTyaTalum

Junanazon pabouux Temieparyp

5-40°C

Juama3on TemmepaTyp TpPaHC-
NOPTUPOBKU U XpPaHEHUS

-20-35°C

OTHOCUTEIbHAS BJIAYKHOCTH BO3-
Aayxa

80% mnpu remmeparype 25°C
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B. YcTpaHeHue

HencnpaBHOCTEN

Tabauna B.1. Bo3morkible HEUCIIPABHOCTH

XapakTepHble IIpHU3Ha-
KU HEHUCIIPAaBHOCTU

Bosmoxxknast InIpuYYnHa

Merton, ycTrpaneHus

CBETOAMOIHBIN UHINKATOP
| ]
LY 4

QO

TOPUT KPaCHbIM

Kapra naxoaurcss B HepabodeM pe-
KUME BCJICICTBUAE YCTAHOBKU HEKOD-
pekTHoro I1O

OGHOBUTL  BEpPCUIO  TIPO-
IMIUBKH MUKPOKOHTPOJLIIEPA
em€ pas, HCIOJb3ys KOD-
PEKTHYIO BEPCUIO

CBeTOAMO/IHBIN UHIUKATOD

(-4

',@: He ropur (muTaHue
[IOJIAHO)

Kapra naxoaurcsi B HepabodeMm pe-
JKUMe BCJIE/ICTBUE yCTAHOBKHM HEKOD-
pekTHoro I1O

OOHOBUTL  BEpCHIO  IIPO-
LIMBKH MHKPOKOHTPOJLIEPA
elé pas, MUCIOIb3Ys KOP-
PEKTHYIO BEPCHUIO

Kapra nencripaBaa

OcCyliecTBUTL PEMOHT Kap-
TbI B CEPBHCHOM IIEHTPE
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C. CrpykTypa KaTtanoros

st xpanenusi 0T9€TOB (pe3yIbTaToB M3MepeHuii) u Tpeiic-daiiios
B npubope BepkyT-MMT opranuzoBana ciaeayolias CTPYKTypa Ka-

TaJIOI'OB.
bercut_mmt
| i |
sa datacom e
| |

traces g821_g826 ‘ ‘ ‘ ‘ ‘

0821 _g826 jitter pshape mtj jtf

Puc. C.1. Crpykrypa Karajoros

[Tamnka bercut_mmt HaXOIUTCS B JIOMAIITHEM KATAJIOTe MOJIH30BATEIS .

OT49€ThI U JIEKOMUPOBAHHBIE TPEHC-(DAlIBl COXPAHSIIOTCS B TEKCTO-
BoM dopmare (¢ pacmmpennem *.txt). Hemexkommposamubie Tpeiic-
daityibl UMeroT pacimpenue * . dat.

sa [Topcucrema anaan3a MTPOTOKOJIOB.

traces Tpeiic-aiisbl (B TOM Yncie U JIeKOAUPOBAHHBIE).
datacom [Toacucrema DataCom.

g821_g826 Baszosble n3mepenns.

el Iloacucrema ananuza MKM.

g821_g826 Baszosble n3mepenns.

jitter JKUTTEDP.

J P

pshape Dopma UMITYJIBCA U OCIIUJLIOTPAMMA.

mtj MTJ.

jtf JTF.
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JlntepaTypa

[1] ITU-T G.821 (12/02), «Error performance of an international
digital connection operating at a bit rate below the primary rate
and forming part of an Integrated Services Digital Networks

[2] ITU-T G.826 (12/02), «End-to-end error performance parameters
and objectives for international, constant bit-rate digital paths and
connections»

[3] ITU-T M.2100 (04/03), «Performance limits for bringing-into-
service and maintenance of international multi-operator PDH paths
and connections»

[4] ITU-T G.703 (11/01), «Physical/electrical characteristics of
hierarchical digital interfaces»

[5] ITU-T O.171 (04/97) «Timing jitter and wander measuring
equipment for digital systems which are based on the PDH»

[6] ITU-T O.150 (05/96), «General requirements for instrumentation
for perfomance measurements on digital transmission equipment»

[7] ITU-T G.736 (03/93), «Characteristics of a synchronous digital
multiplex equipment operating at 2048 kbit/s»

[8] ITU-T G.823 (03/2000) «The control of jitter and wander within
digital networks which are based on the 2048 kbit /s hierarchy»

[9] ITU-T G.704 (10/98) «Synchronous frame structures used at 1544,
6312, 2048, 8448 and 44 736 kbit /s hierarchical levels»
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