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1. BBEJEHUE

1.1 OO6mue cBemeHuda

Anaymszarop Bepkyr-MMT — usMmepuresbHbIi IpubOP, MOCTPOEHHBIA Ha
6aze MOYIBLHON TIAT(OPMBI U 00ECTIEINBAIONTNI TTPOBEICHIE U3MEPEHNH
B Pa3JIMYHBIX CEIMEHTAaX COBPEMEHHBIX MHOIOTEXHOJIOIMYHBIX TEJIeKOMMYHU-
KAIMOHHBIX CETE.

Moty/IbHOCTh KOHCTPYKIMH TPEIOCTABIISET IOJb30BATE/I0 AHAIA3ATOPA
MPAKTUYIECKN HEOTPAHMIEHHbIE BO3MOXKHOCTU KaK JJIsi TECTHPOBAHUS U IIPO-
BeJIEHUST M3MEPEHUH TapaMeTpOB TPAIUIMOHHBIX HHTEPMECoB, Tak U JIJIsl pe-
IIIeHNs IEPCIIEKTUBHBIX 38724 JIMArHOCTUKY CeTeil CBSI3MU.

Bremnuit Bug npubopa npejacrasien Ha pucyHke [1.1]
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Puc. 1.1. Buemnmii Bu,
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8 BBEOEHUE

IIputop BepkyT-MMT cocTouT m3 CHCTEMHOTO OJIOKA C JABYMS CMEHHBI-
MU MOJYJISIMHI (KapTaMI/ﬁ), PeaIM3yIONMMI B3aNMO/IEfICTBHE C Pa3JIMIHBIMU
obbekTamu TecTupoBanus, Kak HanpuMep, TKM (E1), narepdeiich nepegaan
nansbix (Datacom) min Gigabit Ethernet.

Cucremublii 010K obecrednBaeT OCHOBHYIO (DYHKITMOHAJIHLHOCTH TIPUOOPA,
a MMEHHO: yIpaBJieHre KoMIoHeHTamu maatdopmbl Bepkyr-MMT, B3an-
MojieiicTBre ¢ mepudepuiHbIMU YCTPORCTBAMU, KOHTPOJDb IJIEKTPOITHTAHUSI,
[I0JIb30BATE/ILCKII nHTEepdeiic, a TaKyKe CIeIUaJn3UPOBAHHBIE BHIYUC/ITE b
HbIE OIEPAINN U WHJIMKAIMIO COCTOSTHUI 1 PEYKUMOB M3MEPEHUIA.

Cucremusriit 6s1o0k BepkyT-MMT comepKuT Cieayroriye OCHOBHBIE KOM-
[TOHEHTHI:

® IIPOICCCOPHBIN MO/IYJIb C IIPEAyCTAHOBJICHHON OIEPAIlMOHHONU CHUCTEMOI

U yCTPOHCTBAMU SHEPIrOHE3aBUCUMOI'O XPAHEHUs JJAHHBIX,

JKHJIKOKPHUCTAJITTMIECKH S9KPaH C CEHCOPHOI NTaHeJIbIo,

HabOp MHIUKATOPHBIX CBETOIUOJIOB MHOIOIIEIEBOTO HA3HAYCHIUS,

KJIABUATY DY,

AKKYMYJIATOPHDBIE OaTapen,

pasbeMbl IS MOJIKJIIOUeHUsT nepudepuitHbIx yeTpoiicTs (ocsenosa-

tesibHbIH 1opT, USB-nnTepdeiichl, nuTepdeiichl JOKAJIBHON ceTn

10/100BaseT, pazbembr jia kapr SD/MMC, TeiedoHHOI rapHUTYDBI,

BHEIITHEr0 UCTOYHUKA 3JIEKTPOIUTAHNA ),

® pa3zbeMbl JIJId YCTAHOBKY CIIEIUATM3UPOBAHHBIX CMEHHBIX KapT (MOIy-
Jieit).

Cuenpaim3upoBatHHble CMEHHbIE MOJYJU (KapThl) peajn3yioT B3auMojeii-
CTBHE C COOTBETCTBYIONIEH cpeoii uamepenuii (manpumep, TKM umu Gigabit
Ethernet). O6br4n0 Ha KapTax yCTaHABIUBAECTCA OBICTPOAEHCTBY IOIIMI IPOTIEC-
COp, B KOTOPOM TTPOU3BOISTCS BBITUCICHUST, XapaKTEPHBIE T JAHHOTO PEXKI-
Ma m3Mepennit. Pe3ymbraThl BLIYUCIEHTH TepeaioTesa MeHTPATLHOMY TPOIIEC-
copy mIaT(OPMBI JIJIsT 0OTOOPaYKEHUsT TIOTH30BATEIO.

Kaprb! pas/im4HBIX TUIIOB OTJIUYAIOTCs JIPYT OT JIpyra HabOpOM almmapar-
HBIX HHTEPdEcoB 1 mporpaMMHbIX omiuii. Kaxkmast kKapta uMeeT yHUKAIbHBII
CEpUITHBIA HOMED U MPEIOCTABIIACT NH(MOPMAIINIO O IIPOU3BOINTEIE, THIIAX WH-
TepdeiicoB, pa3peIeHubIX ONIIIX U3MEPeHuit u Ip.

1.2 KoMIiuiekT goKyMeHTaInu

B zaBucumocTu or 3akazaHHbBIX OHL[I/IfI BMeECTe C HpI/I60pOM IIOCTABJIAIOTCHA
clreiyromue pyKoBOJACTBa II0 IKCIJIyaTallldn:

1’I‘epMI/IHBI CMEHHDBLE KAPMDBL T CMEHHDBLE MO()y,/Lu B HAaCTOAIIEeM PYKOBOJICTBE ABJIAIOTCA CHUHO-
HUMaMu 1 6y,UyT HCIIOJIB30BaTbhCA B TEKCTE Ha paBHBIX IIpaBaXx.

Bepxym-MMT: Pyxoeodcmeo no akcnayamauuu



1.3 ¥YBegomMmiienue o6 M3MEHEHUSX 9

e BepkyT-MMT. Ilnardopma yHUBEPCATHLHOTO aHAIA3ATOPA TEIEKOM-
MYHUKAIIMOHHBIX CeTell.

Bepkyr-MMT. Anayms unarepdeiicos El.

Bepkyr-MMT. Anajiuz npoToKOJIOB CUTHAJABAINN.

BepkyT-MMT. TectupoBanne nurepdeiicoB mepesadn JaHHbIX.
Bepkyr-MMT. Ananuz Ethernet 10/100 u Gigabit Ethernet.
Bepkyr-MMT. I'paduueckas cpena OPIE

1.3 VYBegomiieHue 06 M3MEeHEHUAX

[IpousBoiuTesb ocTaBsieT 3a cOOOI IIPABO BHOCUTDH 110 CBOEMY YCMOTPE-
HUO U3MEHEHUSsI, He BJIUSIONE Ha pabOTOCIIOCOOHOCTD aHAIM3aTOPA
BepkyT-MMT, B anmapaTHyio JacTh MpuOOpa WM IpPOorpaMMHOe obectete-
HUE, & TAKXKe B PYKOBOJICTBA, 10 IKCILTIyaTAIINN €3 JIOMOJHUTEILHOTO YBEI0M-
JIEHUSI.

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu



10

BBEJIEHUE

Bepxym-MMT: Pyxoeodcmeo no akcnayamauuu



11

2. OBIIIUME CBEJEHUS

2.1 OcobenHocTu KapThl anaaun3a nHrepdeiicop El

Kapra ananuza natepdeiicoB E1 cosmecTHo ¢ amagm3aTopom
BepkyT-MMT mupemocTaBiisieT BO3MOKHOCTDL OBICTPOTO U yI0OHOTO OOHAPY-
JKEHUsI U yCTpaHeHus Heroaa 10K B Tpakrax VKM, ogHOBpeMeHHO 1pejjiarast
CITEIUAJIACTY MMHPOKYIO TAMMY JIOTOJHUTEIbHBIX (DYHKIIUN JJIsi TUATHOCTUKI
COBPEMEHHBIX CHCTEM CBSI3H.

e [loxmepxka 4 mopros El.

Hwnarnoctuka mencripaBHocTeil B cucremax Kl mHa dpusmiaeckoM, KaHA b
HOM U CETE€BOM yPOBHE.

o ll3mepenus u aHATIN3 [TAPAMETPOB KaHAJIOB HEPE/IAatn JTAHHBIX B COOTBET-
crun ¢ pekoMerganusamu ITU-T G.821 u G.826/M.2100 (coorBercrByeT
omyu B4-E1-4).

DopMUpOBaHIE TECTOBBIX MOCJIEIOBATEIHLHOCTEI.

FeHepaL[I/IH 1 BCTaBKa OHII/I6OK n aBapHﬁHbIX CUT'HAJIOB.

Wamepenust zkuTTEpA.

Awnamuzarop MTJ/JTF.

Tleneparnust 1 aHa M3 CUIHAJIOB 3BYKOBOI 9aCcTOTHI.

BosmoxkHOCTH OPMHUPOBAHUS U AHAJIN3A KAK CTPYKTYPUPOBAHHBIX, TAK
U HECTPYKTYPUPOBAHHBIX ITOTOKOB.

Bcerpoennsrit ocrimiorpad.

e [Ipencrasienue coObITHI M aBapUil B BUJIE TUCTOIPAMM M XPOHOI'DAMM.

JonoHuTe/IbHBIE OIIUH, OCTaB/sieMble ¢ mpubopom BepkyT-MMT B
pexkume «Usmepenus u anasnus napamerpos UKM-rpakros 2048 k6ut/c»:

B4-FORM: ananu3 GopMbl UMIIyJIbca curHaja 1o mabjony G.703 u aBro-
MAaTHUIeCKasl TPOBEPKA HA COOTBETCTBUE.

B4-JT-1: uzmepenue mxurrepa B noToke K1, m3mepenne BBIXOTHOTO JIZKUT-
repa (G.823);

B4-MTJ1: renepatop JuKATTEPA, ©3MEPEHNE MAKCHMAJIBHO JTOMTYCTUMOTO JIZKUT-
Tepa, U3MepPEeHne IePeIaTOYHON XapaKTePUCTUKN RKUTTepa B 1oToke Bl
(BkTFOUAEeT onmuio n3Mepenus jpxkuTTepa B4-JT-1);

B4-SLA: anamusarop SLA (ITpukaz Ne 92 Munucrepcrsa cBa3u u undopma-
ruzanun PO);

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu



12 OBIIUE CBEIEHUS

Omnnun, nocrasisiemble ¢ npubopom BepkyT-MMT B pexkxume «MoruTo-
PUHT U aHAJU3 [OTOKA JIAHHBIX CUTHAJIA3AIIAN :

B4-SIG1: anajm3aTop IPOTOKOJIOB CUI'HAJIU3AINN, BKJIOUAs OTeIeCTBEHHbIE
uporokoibl curnausamuu OKC-7, ISDN, V5: MTP (Poccuiickue crienu-
dukanuu, ITU-T Q.700-Q.709, White Book), ISUP (Poccuiickue creru-
duranuu, 2001, ITU-T Q.761-Q.764, Blue Book, 1988, White Book, 1993,
1997, ITU-T Q.767, 1991, MoU: ETSI ETS 300 121, 1991), SCCP (Poc-
cuiickue crienmurarmu 1994, 2001, ITU-T: Q.711-Q.716, White Book,
1996), TCAP (Poccuiickue cnenuduxanuun 1994, 2001, ITU-T: Q.711-
Q.774, White Book, 1997), ISDN PRI (ETSI: ETS 300 011,

ETS 300 125, ETS 300 102, ITU-T 1.431, Q.921, Q.931), V.5 (ETSL:
ETS 300 324, ETS 300 347);
B4-R: anasmsarop nporokosos curaamusanun 2BCK (R1.5).

2.2 B4-El1-4: kapra ananu3a uHtepdgeiicos El

Kapra ananuza uarepdeiicoB MoxkeT (DYyHKIIMOHUPOBATDH B JBYX PEXKUMAaX
(cr0cob mepeKIIoYeHs MeXKy PeXKUMaMU OLUCAH B PYKOBOJCTBE 10 IKCILILY-
atamu «bepkyT-MMT. Ilnardopma yHEBEpCAILHOIO aHAIA3aTOPA TeJIe-
KOMMYHUKAIMOHHBIX cucTeM» ). Ha Kapre npusejiensl 0003HAUEHNUS:

e mkussg Mapkuposka (Rx/Tx u Sync) — coorBercrByer pexumy «/3-
Mepenusi u aHaau3 napamerpos MKM-tpakros 2048 k6ut/c»;

e BepxHsia Mapkuposka (RO/T0/R1u R2/T1/R3) — coorsercTByer pe-
KuMy «MOHMTODUHI U aHAIU3 [IOTOKA JAHHBIX CUIHAJU3AIIA.

Bremmnuit sug Kaprer E1 npencrapnen na pucynke [2.1.

Bepxym-MMT: Pyxoeodcmeo no akcnayamauuu
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Puc. 2.1. Kapra B4-E1-4
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3. TEXHUYECKUE XAPAKTEPUCTUKU

XapakKTepuCTUKN MepeaTduka IpeJicTaBieHbl B Tadbure 3.1:

Tabumna 3.1: XapakTepUCTHKE [ePe/IaTInKa

. ITapamerp 3HavueHne
. Tx: E1 2048 K6ur/c (cummerpudnsiii, 120 OM,
1 Hrrepdetiont pasbembl - RJ-45)
2 Konuposanue AMI, HDB-3; dopma ummyinsco MCO-T G.703
3 YHacrora mepeaTaka 2048 K6ur/c +/-3 ppm, perymupyemast +/- 6 x['y
4 Cunxponusanus Buyrpenuss; Buermngas or Sync mwim Rx
1. HecTpyKTypHpOBaHHAS
5 i 2. MMKM-31: G.704 ¢ CRC-4, uHBEpTHpPOBAHHbBII
[ osas crpykTypa CRC-4 unu 6e3 CRC-4
3. UKM-31: G.704 ¢ CAS, ¢ CRC-4, unseprupo-
sanubiii CRC-4 uim 6e3 CRC-4
1. Bece 0, Bce 1, 55, nosnb3oBaTesbeKast
2. IICI 2"~ ', n=6,9,11,15,23
TecroBasi  nocseoBaTesb- . N
6 3. Ilepenaua, npueM MHBEPTHPOBAHHOI TeCTOBOIT
HoCTH [OCJIE/I0BATE/ILHOCTH
4. Ckopocrb  recruposanmsi: N*64  Kéur/c,
N=1...32
1. Teneparust aBapuii: HenpepbiBHasi, (HDUKCHPO-
BaHHOMN JesTeIbHOCTI
2. Bcraska ommboK: pa3oBasi, HEPEPHIBHAS C 3a-
JIAaHHOIT JacToTOl
3. Yacrora ommGok: 107%, 1074, 107°, 1076,
7 Brog, ommbok 10-7
4. Bceraska asapuii: LOS, AIS, LOF, LOM, RDI,
RMA, ARTF, LSS, ALLO, ALL1
5. BceraBka omm6Gok: KoJoBble, Guroble, E-bit,
ommbku B FAS u MFAS, CRC-omu6ku, REBE,
Slip+, Slip-
8 Tenepamus mxuTTEpa 1. Jmamazon 0,1...10Uipp, wacrora 20...100 I'g
2. Torpemmuocts 0,1 +/- 5% Uipp

XapaKTepUCTUKH MPUEMHNKA, IIPEICTaBICHbI B TabmIie |3.2:

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu
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TEXHUYECKUE XAPAKTEPUCTUKU

Tabmuna 3.2: XapakTepucTHKN IPHEMHIKA,

ITapamerp 3HaueHne
1. Rx:  E1 2048 KoOur/c (cuMMmerpudHsiii,
120 OM/BBICOKOOMHBII1/3aIUTHBIE CONPOTHB-

Unurepdeiichr siennst, pasbembl - RJ-45)
2. Sync:  E1 2048 K6ur/c (cmMmerpudnbiii,
120 OM/BBICOKOOMHBIIT/3alUTHBIE CONPOTHB-

JleHust, pasbensl - RJ-45)

Komuposanue 1. AMI, HDB-3;

2. dopma nmmynsco MCO-T G.703

CKOpOCTH Tepeadn

2048 K6ur/c (2 nopra Rx, Sync)

BXO,HH&FI IYBCTBUTEJIBHOCTDH

Pexxum koporkas smmaust: ;10 10 1B Pexxum pymmnnas
At / At
smanst: 1o 18 1B (akrusHLIT arrenioaTop), g0 36 1B
(peastbHast JIMHNS MM SKBUBAJICHT JIMHNH)

Iukiosast cTpykTypa

1. HecTpyKTypupOBaHHAs

2. MKM-31: G.704 ¢ CRC-4, uHBEpTHpPOBAHHBII
CRC-4 nm 6e3 CRC-4

3. MKM-31: G.704 ¢ CAS, ¢ CRC-4, unseprupo-
sanubiii CRC-4 uimn 6e3 CRC-4

Konrposs nmapamerpa rpax:
Ta

1. ABapun:cserojuojnas UHMKAIMsI, aBAPUITHbIC
CEeKYHJIbI, KOI(DUIMEHT aBapUilHbIX CEKYH/,
XPOHOIPAMMBI

2. Ommbku: KoJoBbBIe, GuTOBbBIE, IUKI0BLIE, CAS,
CRC-4, E-bit, Slip+, Slip-. Kosmuecrso ommu-
60K, KO3(uimenT ommboK, rECTOrPAMMbI

3. Pesynbrarer G.821, G.826/M.2100

4. V3mepeHms TAKTOBOl YACTOTHI IIPUHAMAEMOTO
curHasa

5. Usmepenue 3a/1epKK1 pACIPOCTPAHCHHSI CUTHA~
s1a

Ocruuiorpad

1. Ilpocmorp curnasa nopra Rx. ITosoca wacror
0,01...10 MTI'rg
2. Perymupyemoe ycuinenne 0aB, 61B, 1215

I3mepenne mKuTTEpA

—

Hnamnazon 0,1...10Uipp, wacrora 20...100 L'
2. Torpemmuocts 0,1 5% Uipp

Dopma nMILyIbCa

Msmepenne curnasa o nopry Rx. ITomoca gacror
0,01...110 MT'n. Macka G.703

Bepxym-MMT: Pyxoeodcmeo no akcnayamauuu
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4. HAYAJIO PABOTBHI

1. Hocrats KapTty ananmuza maTepdeiicoB El u3 ymakoBku.

. Yeranosurs Kapry E1 (cM. nogpoGHOe onucanue 10 yCTaHOBKE CMEH-
HBIX MOJLyJieil B pyKoBoJiCcTBe 110 3kciutyaTaiun «BepkyT-MMT. ILiar-
dopma yHuBEpCAIBLHOIO aHAJIN3ATOPA TEJCKOMMY HUKAIIMOHHBIX CHCTEM> ).

3. Hauars pabory.

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu
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4.1 CocrosiHNEe CBETOANOJIHBIX MHINKATOPOB

s kapTol anannsa waTepdeiicoB E1 ocyTmecTBasgeTcss WHINKAIIS 11 BU-
3yaJIbHOI'O KOHTPOJIsI HaJ| YCJOBUSIMUA M3MEDPEHUN U MPUEMOM JIaHHBIX. Tpex-
[BETHBbIE WHIUKATOPBI 00ECIIEUYUBAIOT JOCTATOYHBINA 0ObEM MH(MOPMAIUH JIJIst
aHaIN3a U MPUHATHUS PEIeHU.

[ror)

Puc. 4.1. Nnaukanms

LOS: orcyrcrsue curnasa:

e 3eséHbIil — CUTHAJ IPHCYTCTBYET HMOCTOSHHO C MOMEHTa cOpoca:

e Kpacublili — OTCYTCTBHE CUI'HAJIA B JIAHHBIH MOMEHT;

o K&éirelil — ¢ MOMeHTa cOpOca HMEJIO MECTO IIPOIIAIAHUe
CHUT'HaJIA.

AIS: curnan o6 apapun (npuém Beex 1):

e 3BesiéHblil — ¢ MoOMeHTa cOpoca He ObLIO curHasia AIS;

e KpacHblit — B JaHHBIIl MOMEHT mpuCyTCTBYeT curHaa AlLS;

e JKémrerit — orcyrcrBue ALS B maHHBI MOMEHT, HO C MOMEHTA,
cbpoca umesio mecto cocrosaue AIS.

LOF: orcyrcrByer nmuKJIOBas CHHXPOHU3AIINS:

e 3esieHbIil — CHHXPOHM3aIMs OOHADY?KEHA M He HApYIIaJIach ¢
MOMEHTa, cOpoca;

e KpacHblil — OTCyTCTBUE CHHXPOHU3AINU B JIAHHBIA MOMEHT;

e KenToIiit — ¢ MoOMenTa cOpoOca MMEI0 MECTO TTPOTIaIaHIe
CUHXPOHU3AIIUH.

LOM: orcyTcTByeT CBEPXITUK/IOBAS CHHXPOHU3AIIN:

e 3ejieHbIl — CHHXpOHM3AINsT OOHADPYKEHA M HEe HAPYIIAIach ¢
MOMEHTa cOpOoca;

e KpacHblii — OTCYyTCTBHE CHUHXPOHU3AIINN B JIAHHBI MOMEHT;

e JKenTplit — ¢ MOMeHTa cOpOca NMEJIO MECTO IMIPOIIAJIAHIE
CUHXPOHUBAIINN.

RDI: nedexr na gaabHeMm KoHie, nepegaerca outamu A B NFAS:

e 3eJieHbIil — HET;

Bepxym-MMT: Pyxoeodcmeo no akcnayamauuu
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e Kpacubiit — perucrpupyercs asapus (A=1 B NFAS);
e JKenTolit — orcyTcTBHE jedekTa B JAHHBI MOMEHT, HO C
MOMeHTa, copoca nmesao Mecro cocrosiune A=1 B NFAS.

SER: uHaukaTop HpeBblleHus mopora omubok. Iloporom cunraercs mpe-
BbIIIeHNe ypoBHs 6uToBbIX omubok (BER Gosbie 10—3 ), €CJII Ipon3-
BOIMTCH OUTOBOE TecTuposanue, mwim dosee 30% 6oxkos CRC ¢ ommub-
Kamu, ecan ectb cuaxpormsarus mo CRC:

e 3eJieHbIl — HET;

e Kpacublii — B JaHHBI MOMEHT UMEET MECTO IPEBLIIICHIE
TOpora OIMIOOK;

e 2KenThiii — orcyTCTBUE NIPEBBIIIEHNs] B JAHHBIII MOMEHT, HO C
MOMeHTa cOpoca OblIa 3adUKCUpOBaHa XOTs ObI OJHA CEKYH/IA C
MIPEBBIIIICHIEM TTOPOTra, OIMIHOO0K.

RMA: unjuKanusi HEMCIPABHOCTH B CBEPXIUKJIE HA JIAJbHEM KOHIE, (61T
Y B MFAS pasen equnuiie B JIByX MOCJIEI0BATEbLHBIX CBEPXIUKIIAX ):

e 3eJieHbIil — HET;

e Kpacublii — B IaHHBII MOMEHT UMEET MECTO HEUCIIPABHOCTH;

e JKenTblit — oTCyTCTBHE HEUCIIPABHOCTH B JAHHBIA MOMEHT, HO C
MOMeEHTa cOpoca oHa ObLIa 3auKCHpoBaHa.

LSS: nmorepst cuHXpOHU3AIMNA TECTOBOM [TOC/IEI0BATEIHHOCTH:

e 3esieHblil — CHHXPOHM3aIMs OOHADY?KEHA M He HapyIIaIach ¢
MOMEHTa, cOpoca;

e KpacHblil — OTCyTCTBHE CHHXPOHU3AINN B JIAHHBI MOMEHT;

e KenToriit — ¢ MoMenTa cOpOCa MMEIO0 MECTO TTPOTIAIaHIe
CUHXPOHUBAIINN.

Numpukaroper AIS, LOF, LOM, RDI, RMA, SER, LSS e ropsr, eciu co-

OTBETCTBYIOIICE COOBITHE HE MOXKET MJIU He JOJIZKHO ObITH IIPOaHAJINSUPOBAHO.

4.2 BbiOop omepallMOHHOTO pexKumMa

Kapra ananuza narepdeiicoB mepemadn JaHHBIX MOXKET (DyHKITHOHTPOBATD
B peXKUMe, KOTOPBII MOKHO YCTAHOBHUTDL C TTOMOINBIO TpmioxKenns OOHOBIIE-
Hue mukpokoga: O-menro = Hacrpoiiku =O0HOBJ/IeHHEe MUKPOKOIA
(cM. ospOGHOE ONMCAHHUE 10 YCTAHOBKE OIEPAIMOHHOIO PEXKUMA IS CMEeH-
HBIX MOJIyJIeil B PyKOBOJICTBe 110 3KciuTyaTanuu « bepkyr-MMT. Iliardopma
YHUBEPCAJIBHOIO AHAIU3ATOPA TE€JIEKOMMYHUKAIMOHHBIX CUCTEM> ).

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu
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4.3 Cxema BKJIIOYEHUS
Kapra E1 moxker paborath B 4-X peKuMax:

e MomnuTtop
e Tepmmnaur

e Tpansur

e MonuTtop-Tpansur

CxemaTuyeckoe n300paskeHne STUX PeXKMMOB [T0OKa3aHO Ha PUCYHKe [4.2.

Tx 1 Rx
M —— na

Rx

m— m —{™

Tepmunan MonwuTop

md m

M — M ——~

TpaHauT TpaH3nT-MOHUTOP

Puc. 4.2. Pexxumbr paboThl TecTepa

i1t TecTHpOBaHUS HEOOXOIMMO YKA3ATh OIMH U3 PEXKMMOB JIMHEITHOTO MH-
Tepdeiica. Huke mpuseieHbl Mo pOOHDbIE OTTUCAHUS TO/IIEPIKIUBAEMBIX DPEIKI-
MOB.

4.3.1 Tepmunan

Pexxum «Tepmunaa» ucmonb3yercs: s TeCTUPOBaHUS O€371efICTBYIONIX
JIMHEMHBIX TPAKTOB.

B stom pexxnme kapTa BKIIOIAETCS BMECTO TEPMUHAJA B JIMHEHHBIN TPAKT
U UCIIOJIb3YeTCs KaK JJjIsl Tepejiavu, Tak u Jijis npuéma curasia 1. Oxkoneunast
Harpyska npubopa pasaa 120 Owm.

4.3.2 Tpausur

Pexxum «Tpanzursy ucrnonb3dyercst s npuémMa CUTHAJA U IIPOIYCKA €ro
qepe3 mpubop. Vcmomab3yercs /it TeCTUPOBAHUS KaK 0e3/1efCTBYIONINX JIU-
HEHHBIX TPAKTOB, TaK U 3arpPy?KEHHBIX.

Bxoggamuit curnan (Rx) npunumaercst Ha okoHedHoit Harpyske 120 Owm, pe-
reHepupyercs U repefaércs depe3 paszbém Tx. Ilpm mpoxome curnasia gepes

Bepxym-MMT: Pyxoeodcmeo no akcnayamauuu
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pubOp, aHATU3UPYIOTCS KOJIOBBIE OIMUOKH, OMIHOKM IUKJIOB U JAPYTHE Mapa-
METDHI.

ODTOT PeUM IOXO0XK Ha pexkuM <« TepMuHaj», HO UCIOJb3YyeT MPUHUMAE-
MBbIii TIOTOK [1j1si (POPMUPOBAHMST UCXOSINEr0 TOTOKA. B 5TOM pexkumMe nHDOpP-
marmonnble BU mepenatorcst 6e3 n3aMeHeHus, eCjii He aKTUBU3UPOBAH PEXKIM
BCTaBKM OmuoOoK. BU curnaamzarum n CHHEXpOHU3AINN (DOPMUPYIOTCS MOJTY-
JIEM.

JlaHHBI peXKUM MOXKHO HCIIOJIB30BaTh JjIsl aHAJM3a OMIUO0K B HHGOPMa-
muoHHbIX BY Ha MPOTUBOIIOJIOXKHOI CTOPOHE.

4.3.3 Monurop

Pexum «MonnuTops ucmoab3yercs, Korma HeoOX0 MO OCYTIEeCTBUTD MOHH-
TOPHWHTOBLIH jocTyi. B aToM pexkmme Bo3MmokeH anasn3 nmoroka K1 6e3 Bims-
nus Ha Hero. Pazném Rx mpubopa nojkiouaercs K pa3dbemy «MoHHTOp» Te-
CTHPYEMOTro 060PYIOBAHUSI, ITO MOAPa3yMeBaeT MOJIKJIIOUEHNE K IIOTOKY Yepe3
PE3UCTOPBI ¢ BHICOKUM HUMIIEIaHCOM. JIOMOTHUTEIbHO MOTYT ObITh BKJIIOUEHBI
BCTPOEHHBIE B TPUOOD 3amuTHble conporusyenus 470 Owm.

Pexum «Mouutop» Mmo3BosisieT TEXHUKY HaOIIOATH 32 TPAKTOM, ITOODLI
HaXO/IUTh HEUCIIPABHOCTU O€3 IIpepbIBaHUsI CBSI3M. 3aMeThTe, YTO IIpu pabore
B 9TOM pEeXKHMe€ HeT HeOOXOIMMOCTH IOJKJIYAThbCs K pa3béMy TX KapThl, U
HET HEOOXOIMMOCTH 3aJ[aBATh TECTOBYIO IOCIEI0BATE/IBHOCTD JJIsi TEPEIAtN.
O HAKO TIepeiaTIuK B TPHOOpEe TOCTOSTHHO TEepeaéT BBIOPAHHBIE TECTOBBIE
[10CJIeI0BATEILHOCTH, Kb, Koguposanue u CRC.

4.3.4 MoHUTOp-TPaH3UT

Pexxum «MoOHUTOP-TPAH3UT» HMCIOIB3YETCsl JIJIsl MIPOILYCKA CUTHAJIA Uepe3
npubop. Bxoggamuit curnas perenepupyercs u nepegaércs depe3 pazbém Tx.
Bxoggamuit curnast go/mKeH moctynars ot pazbéma «MoHurops Tecrupyemoro
00opy/I0BaHUsA. 3aMEThTe, 9TO B 9TOM PEXKUME YCTPAHSIOTCS KOJOBbIE U K-
JioBble ormuOKu. OH MOXKET UCIOJIB30BATbCSI JIjisl JIOOABJIEHIUST UJIA BbIJIEJIEHUSI
BU u3 pabodero moroka.

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu
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HA4YAJIO PABOTHI

4.4 CxeMa CMHXPOHU3AIUU TOTOKOB

frx

fSync

M

U
X

fint

OAMNY Rx
Sync
dAMY
frx Tx

Y

Puc. 4.3. Cxema cuHXpOHU3AINN TOTOKOB

Y Kaptbl E1 ecTb BO3MOKHOCTH CUHXPOHU3AIUN OT TPEX MCTOIHUKOB

curnaga (fint + 1Tm):

e Rx;
e Sync;
e [emeparop.

Bepxym-MMT: Pyxoeodcmeo no skcnayamauuu
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5. HACTPOMKA IIAPAMETPOB MMIKM

g mocryna k nmporpamme Hacrpoiika mapamerpoB KM, soitiure B
zakiaaky Anamus TKM 2MG6ur/c, 3areM HaKMUTE HA UKOHKY IIPOIDAM-
MBI.

IIyakT menio Hacrpoiika mapamerpoB MMKM mnpeocraBisieT BO3MOXK-
HOCTb HaCTPOMKU:

o Jluneitnoro murepdeiica;

e BpemeHHOTO MHTEpBAJIA,;

e TecToBOil 10C/IEOBATEIIHLHOCTH;
e OmmboK m aBapmii.

5.1 Jluneitnbiii naTepdeiic

s nocryna ¥ npuioxkenuio JImHeliublit nHTepdeiic HaKMUTE TIEPOM
B noste iporpamMmbl Hacrtpoitka mapamerpos MKM. Bun aucrirest moka-
3an Ha pucynke [5.1 (geficTBUTEIbHBIN BUJL OKHA MOXKET OTJIMYATHCA OT HPHU-
BEJIGHHOIO HA PUCYHKE, T.K. 3aBUCUT OT NPEIbIAYIINX 3HAYCHUI TapaMeTpOB,
COXPAHSIEMbIX ABTOMATUIECKN ).

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu
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® Hactpoika KM @ ®
‘ Kapra1 v |

IvHedHeId nHTepdeic | BK [ TecToBaA NOCNEA0BATENEHOCTE ” OwnbKn 0 ABapuu }
 Guanyeckne G.704 G.703

Pemum ——— - CuHXpoHusauma Tx ) PGM30 ® HDB3

& Merurop & BHyTpeHH#AA ® PCM30C O AMI

© TepmuHan Neenauun ) PCM31

O TpaHaut ) BHewHnAR ) PCM31C -GN

O Morurop-Tparaur (| [ o v ) HecTpyxr ® A-law

O p-law
O] 3awpes-pel [ MHeepcua CRC 4
] OnuHHan nuHWa
~ OnacTuuHeId Bydep
Ycunenue ‘ 0ab v |
rouEH v

Gﬁ‘ﬁ ﬂ“.@gzw:n

Puc. 5.1. Mento JIuneiitubrit uarepdeiic

B nawnHoit 3akirajike Ipon3BOISTCH:

o Dusnyeckue HACTPONKM;
e Hacrpotiku G.704;
e Hacrpoiiku G.703;
e Hacrpoiiku G.711.

5.1.1 ®uszuvyecKue HACTPOUKU
PusznyecKne HACTPOUKU BKJIOYAIOT:

e PexxuM — 3TOT napaMerp IO3BOJISIET YCTAHOBUTH PEXKUM PAbOTDHI
upubopa (cM. raaBy [4.3); HepeKII0YeHIe PEXKUMOB IIPOU3BOIUTCS C
IIOMOIIIBIO IIEPA.

e Cunxponusanus Tx — Kapra E1 wmoxker paborarsh oT Tpex
HMCTOYHUKOB:

— Rx: or mpuamMaemMoro curtaJia Ha rae3zax Rx;
— BuyTpenHsIsi: 0T BHYTPEHHEIO TeHepaTopa npudbopa;
— Sync: oT currasia Ha rHE3/axX SYIC.

JdeBuanus no3B0/18€T BKIIOYATD /BBIK/IIOUATH OTKJIOHEHUS TAKTOBON
JaCTOTHI IEPEJATINKA B CJIyUIae, €CJIM BhIOPAHA CHHXPOHU3AIINS
BuyTpeHHsiss. YcTaHOBKA BEJIUYUHBI IEBUAIUN TPOU3BOIUTCH TIEPOM.

Bepxym-MMT: Pyxoeodcmeo no akcnayamauuu
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JuHHast JTUHAST — JJIsT KOMIIEHCAIIUN 3aTyXaHUs U BbIDABHUBAHUS
AYX mpu npuéme curHaja ¢ KabeJabHOM JIMHUK CO 3HAYUTEIbHBIM
3aTyXaHUEM UCIIOJIB3YETCs PeXKUM «/lJInHHAST JIMHUST> .

IIpu BrrouénHOM pexkume «[nHHAS JTUHUS» TPUOOP HACTPOEH Ha
npuéMm curgaja or muayc 151b 1o munyc 361B.

IIpu BeIKITIOUEHHOM pexkuMe «/ljmHnast uausi» Tpubop HACTPOEH Ha
[IpUEM CUT'HAJIA, MUHUMAJbHBIA YPOBEHb KOTOPOro — Munyc 181B5.
BkirtoueHne / BBIKIIOUEHNE PEXKUMA JJINHHON JIMHUY TIPOU3BOUTCS €
[IOMOIIBIO Tepa.

3aiuTHbIE PE3UCTOPHI — B PUOOP JAOMOJHUTETEHO MOTYT OBITH
BKJIIOYEHBI 3AlUTHBIE Pe3UCTOPBI (CM. HyHKT [4.3.3).

VYcusienune — napaMeTp 3a1aéT BeJTUINHY YCUJIEHHUSI CUTHAJIA B 1D B
TOM cjy4ae, Korja ¢uiaxkok IJIuHHAS JIMHUST He BbICTABJIEH.

5.1.2 Hacrpoiiku G.704

B menro G.704 moxkeT ObITH BRIOPAH OJUH U3 CJELYIOMNX ITUKJIOB:

NKM-30 — pexxum BbIOUpaeTCss B TOM CJIytae, ec/ii cucremMa padboraer
C WCIIOJIb30BAHNEM CBEDPXIMKJIOBOI cuuxponusanuu B 16 BU (CAS);
NKM-31 — pexum BbIOMpaETCs B TOM CJIydae, eCJU CHCTeMa paboraer
6e3 UCIOJIb30BAHNS CBEPXIIMKJIOBOI cuaxponn3aruu B 16 BI;
NKM-30C — UKM-30 + BozmoxkuOoCTh m3Mepenus ommbok CRC-4

B puHnMaeMoM curHajie u nepejadn 6ur CRC-4 B ucxossiimem curuage;
NKM-31C —MKM-31 + BozmozkHoCTb u3mepenust onubok CRC-4 B npu-
nnmaemomM curnajie u nepegadn o6mr CRC-4 B ucxosgsdineM curtale;
Hectpykr. — BBIOHMpaercss B ToM ciydae, ecjiu cucrema paboraer 6e3
WCITOJIH30BAHNS KAPOBOIl M CBEPXITMKJIOBON CUHXPOHI3AINH;

Nueepcus CRC — durarkok BBICTABJISIETCS B TOM CJIydae, KOriaa HeoOX0-
jgumMo naBepTuposaTh Bee 6urhl CRC.

Iljist BBIOOpA IUKJIA TOJIb3YHTECH ITEPOM.
Koukpernas nmuk/ioBas CTpyKTypa JTOJ2KHA ObITh BhIOpaHa, KOTJA:

® TECTUPYEMBIl TPAKT HCIIOJIL3YyeT U3BECTHBLIM THUII IIUKJIA;
e 3TOT pubop OyIeT NCIOIH30BATHCS COBMECTHO C JIPYTHM IIPHOOPOM,

KOTOPBIil y2Ke paboTaeT B peyKUMe aBTOOIPEIE/IEHNUS;
pubop OyzeT yupaBjsTh THIIOM ITUKJIOBOI CTPYKTYpPHI B TpakTe E1.

5.1.3 Hactpoiiku G.703

Tun koxuposanus Boidupaercst Mexkay AMI u HDB3 (upu nomomntu mepa).
Ecau comuesaerecn, Boibepure HDB3, Tak kak ko AMI Ha cerogusamnmii gjeHn
MPaKTUIECKN HE UCIOJIb3YeTCH.

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu
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5.1.4 Hactpoiiku G.711

B aHHBIX HACTPOWKAX YCTAHABJINBAETCS 3aKOH KOMIIAH/IMPOBAHUS 3BYKO-
BBIX JlaHHBIX (A-law win p-law).

5.1.5 Daactu4unblii 6ydep

Jauublit mapaMeTp yCTaHaBIMBAECT pa3Mep JIACTHIHOTO Oydepa, KOTOPBIit
[IPUMEHSIETCs [IPU U3MEPEHUH PACCHHXPOHM3AInu nopToB Rx m Sync, nmpuso-
nsmeit Kk npockaababiBanmio (Clock Slip): CLSLIP+ u CLSLIP—.

Banucek B sacTUIHbIL Oydep MpOU3BOIUTCS ¢ YaCTOTON CUTHAJA, [TOCTY-
MaIero Ha mopr Rx, a drenme — ¢ 9aCcTOTON CHTHAJA, MOCTYHAIOIMIEr0 HA
mopt Sync. CLSLIP—— obnapyKeHo OTpHIATeThHOE MPOCKATL3bIBAHUE I10-
TOKa n3-3a nepernosHenns 0ydepa. CLSLP+ — obHapy»KeHO M0JI0KUTE/IbHOEe
[IPOCKaJIb3bIBAHNE TIOTOKA U3-3a OILycTolneHust Oydepa.

Ecsin napamerp ycranoBiieH B 3HadeHne BbIKJIIOYeH, n3mepenne CLSLIP+
u CLSLIP— me nmpousBomuTcs.

B mpubope mpockasb3bIBaHns MTOTOKA TOJBKO (PUKCUPYIOTCS W HE BBI3BI-
BAIOT MOTEPH WM BCTABKHU OUT B IPUHUMAEMYIO €O BXoja RX mocsenoBaTeib-
HOCTb.

5.2 BpeMmeHHbIe NHTEPBAJIbI
st Bxo/1a B mporpaMMy Haxkmute mepoM Ha 3akianky BU. Bung qucmies

MIOKA3aH Ha PUCYHKE Bun skpana MOXKET OTJIMYATLCA OT IPUBEACHHOrO Ha
PUCYHKE.

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu



5.2 BpemMeHHbIEe THTEPBAJILI

27

D

NopT: | -

I JMHEAHEIA MHTEPGEAC } BM I TecToBas NOCAEADBATENLHOCTE ” OumBKkn 1 ABapAN
SabooEbe oo
@BE]EJE]E]EJE] E]EJBE]E]@E]E]
E][EE]E]E]E]E]E] E]E]BE]E]E]E]E]
E]BE]E]E]E]E]E] E]E]BE]E]E]E]E]

BufpaTe BCE BuilpaTe BCE

0=—-§ Doofk & DEMGEN © SEN 3:06 A

Puc. 5.2. Menro BAA

B zaknanke BU Bo1 Moxkete BeiOpaTh Bpemennbnie VnrepBasnt s mepe-
naun u npuéma (Tx u Rx coorsercTBeHHO):

e TY — roHabHON YACTOTHI;
e ITocs. — TecToBOit OCTIEOBATEIHHOCTH.

[Tosre Rx onpenensier BU, n3 kotoporo 6ymeT npuHAMATbCS THMOPMAIIHS.
s Beibopa B ucnoms3yiite cruio. TonampHas dacToTa yCTaHABIUBAECTCS
TOJTbKO B omHOM BU, TecToBas mocsemoBaTeIbHOCTD MOXKET OBITH OIMpeIe/IeHa
JIJIsSI BCEX BPEMEHHBIX MHTEPBAJIOB, 33 NCKJIIOYEHUEM HYJIEBOTO.

ITosre Tx onpenensier BU, B koTopbie Oy/ieT nepeiaBaThbCsAd CUTHAJ OT BbI-
6pannoro ucrournka. T u ITocsi. MoryT ObITH HA3HAYEHBI BCEM BPEMEHHBIM
unrepsaiaMm (ucrounuk s TH onpeznenserca B TomocoBbix DyHKIUSX).

Kpowme Toro mozxno 3agats 3Ha4Y., KOTOpPOe OYAET yCTaHABINBATD BCE HE3a-
neiicrsoBamubie B («—»).

st moToka 6e3 MUKJI0BOI cuHXpoHu3anuu (B ciaydae korya B Hacrpoii-
kax G.704 orveuen HecTpyKT. NUKJI) aBTOMATHYCCKH BBIOUPAIOTCA BCe 32
BU nyis mepenatin u npuéma TeCTOBOM MOCIEI0BATEIHbHOCTH.

st ymobeTBa Takke co3MaHbl KHONKM BbhIOpaTh Bee, @ u @

e Kromnka BribpaTh Bce — 1mo3BoIsIeT BeIOpaTh Bee mocTymabie B,

e Knomnku @ u @ IO3BOJIsIeT CKOMpoBaTh BeiOpanubie B n3 Rx B Tx
1 HaobOpOT.

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu
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5.2.1 TousocoBbie pyHKITUN

Ilist Bxosa B nipusiozkerre L'otocoBble DYHKIMM HAa)KMUTE Ha COOTBET-
CTBYIOIIYIO UKOHKY Ha pabodem crosie. By sKkpaHa mpuBejieH Ha pucyHke|5.3.

FronocoBsHe QYHHUWK @ ®

Brn. pasr. Rx

YacTora |U (T} ‘

YpoBeHb | -94dB ‘

MeTouHuk
’70 MukpodoH 2 1 KMy ) Off ‘

0@-,/ ﬂn.@gug

Puc. 5.3. Buy okna T'ostocoBbie dbyHKIUM

[Iporpamma obecrieanBaeT BO3MOXKHOCTD:

repeaBaTh B BeIOpanubniii BU curnan ¢ BHermHero Mukpodona;
repejiaBaTh B BblOpanHblil B rapmonnyecknit curuan 1 kI'm;
U3MEPTH YaCTOTY U YPOBEHDb CHrHAJIa B BhiOpannom B,
OCYIIECTBJISITH IIPOCJIYINNBAHIE PA3rOBOPHOTO KaHaJa IIOCPE/ICTBOM Ha-
YIIHUKOB.

Ilepesn BbITIOJIHEHHEM TOJIOCOBBIX (DYHKIINHM HEOOXOIMMO BBIOPATDH HUHTEP-
deiic B JIeBOM BepXHEM YIJIy IPUJIOXKEHUSI.

e Bki.pasr.Rx — daaxok s mpociynmBanus Pa3roBOPHOTO TPAKTA.
g sToro B npuiioxkennun Hacrpoiika nmapamerpos UKM=-BU cJe-
ayer ycranosuTh TH B mosie Rx.

e Yacrora — 3HaveHUe YACTOTHI curHaja B .

e YpoBeHb — yPOBEHb CUTHAJA B 1D.

e McToyHUK — moJsie CIyzKuT i BHIOOPA MCTOYHUKA WH(MOPMAIIIH, TIe-
pesaBaeMoil B 3aJaHHbIII BpEMEHHOU MHTEPBaJI:

— Mukpodon — curaaj or MUKpodOHa;

Bepxym-MMT: Pyxoeodcmeo no skcnayamauuu
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— 1 k' — rapmonwnyeckuit curnasa 1000 I
— Off — pynkiun TY BBIK/IFOYEHBI.

5.3 TecroBasi mocjie10BaTE€JIbHOCTD

it moctyiia K JaHHOMY pasfiesly repeiiinre B 3ak/ajKy lecTroBasi mo-
cijieqoBaTeJabHOCTh npmwiokennsi Hacrpoiika napamerpoB MKM. Busg
9KpaHa MMOKA3aH HA PUCYHKE (IeficTBUTEIBHDL BUJ| 9KPAHA MOXKET OTJIH-
YaThCs OT NPUBEJIEHHOTO HA PUCYHKE).

(2) rcomanon ® ®

I THeAHBIA MHTEp e I BW | TectoeasnocnedoBateneHocTe | Ownbkn n ABapum }

(O 2e6 [ Boe 0 | Monssoe Baiir 1 IDOODDOOD
O 2e9 |0 Beel Bar 2
O 2elt [O55 Baiir 3
® 2¢15 [ 1 MHeepcua Tx
© 2e23 [] MHBepcwa Rx

Uﬁ‘ﬁ ﬂqugzw 44

Puc. 5.4. Meno TecToBasi mocJjie/joBaTeJIbHOCTH

[TapameTpsl TECTOBOII IIOCJIEIOBATEIHHOCTH BCTYIAIOT B CHJIY B MOMEHT U3~
MEHEHUSI U yCTAHABIMBAIOTCS OTHOCUTEIHHO BRIOPAHHOTO B MeHIO JIMHEHbI’
uHTepdEeic 00beKTa TECTUPOBAHUSI.

5.3.1 Tun

[Tosre Tun no3Bosisier BHIOPATH TUI TECTOBOI MOCIEI0BATEIHHOCTA U3 CJIe-
JIYIOIIEro CIUCKA:

Bece 1 — Bee 1;
Bce 0 — Bce 0;
55 — 55;

2e6 — TeHepanusa ICeBIOCTyYaitHoil moceopareabaocTn 26 — 1;
2e9 — remepamus IceBIOCTy aiiHoi mocaegosaTeapaocta 27 — 1;

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu
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2ell — renepanus 1MCEBIOCTYYANHON TOC/IEI0BATETHEHOCTU 2t 1
2elb — renepanus MCEBIOCTYYANHON TOC/IEI0BATETEHOCTH 21— 1;
2e23 — reHeparus MCeBOCTyaiiHON HoCIen0BaTeIbHOCTH 223 — 1;
IMOJTb30B — IeHepallus 0CJeI0BATEIbHOCTH, OIIPEIEJIEHHON TT0JIh30BaTe-
JIEM.

[Tona Baiir 1, Baiit 2, BaiitT 3 nossoJisitor onpeaenuTs 24 6uTa moJib30-
BATEJILCKOI MTOC/IeI0BATETHHOCTH.

s peraxktupoBanus noseir Baiir 1, Baiir 2, Baiit 3 naxkmure mepom
B O/IHO U3 OKOH U C IIOMOIIBIO KJIABHATYPHI HAOEepHUTe HYXKHOE KOJUYIECTBO
HyJIell 1 eJUHUII.

5.3.2 MWuBepcus RX

[Toste mo3BOJIsIET BKJIIOYNTH WHBEPTUPOBAHUE MPUHAMAEMON TECTOBOMN IO-
CJIeJI0BaTEeIbHOCTH.

5.3.3 MUWuBepcua TX

IloJste o3BOJIIET BKJIIOYUTDH UHBEPTUPOBaHUEC HepeﬂaBan\lOﬁ TECTOBOI MO-
CJIeJOBATEJIbHOCTH.

Bepxym-MMT: Pyxosodcmeo no skcnayamauuu
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6. I'EHEPAIIUSI CUTHAJIA U COBBLITUN

6.1 TI'eneparusa mKuTTEpa

st nocryna Kk FeHeparuu mxuTTepa Boiijure B nporpammy V3mepe-
HUS JPKUTTEPA, a 3aTeM B 3ak/aaiKy I'eHeparus. B nepenaBaembiii npubo-
POM CHUTHAJI BHOCUTCSI TAPMOHUYECKUIT TKUTTED 3aJAHHON YaCTOTHI U YPOBHSI.
leneparust JKATTEpA TPOU3BOIUTCS B COOTBETCTBUU C PEKOMEHIaIueit
ITU-T O.171.

[Tpu renepanuu JKATTEPA JIOJ2KHA UCIOJIb30BATbCsSI BHYTPEHHsISI CHHXPO-
muzanys. [losTomy mepes HagaIoM reHeparun yoemrech, 9To B 3akiaake Jlu-
HeliubIli nuHTEepdetic npuwioxkenus Hacrpoiiku mapamerpos KM mnapa-
merp CunxpoHusanusa TX ycranos/ieH B 3Hadenne BHyTpeHHsIs.

[Ipu ycranoBKe apaMeTpoB NeHEPUPYEMOTO JZKATTEPA UCIIOIB3YETCS CTH-
JIO.

B okne T'enepamust 0T00pazkatOTCsi CJIEAYIONINE TapaMeTPhI:

e Ileperaua — ycTaHOBKa IIapaMeTPOB MEHEPUPYEMOT'O JZKUTTEPA;

— Yacrora — wacrora nepegasaemoro jxurrepa (200, .. 100x'n);
— VYpoBenb — MakcuMasbHad amiaTyda prkurrepa (B Ulpp);

e [Ipuém — BBIBOJ TEKYIIErO 3HAYEHUS JKUTTEPA B IIPUHUMAEMOM
CUTHAJIE;
e Illar smavennit — ycraHOBKa Iara 3HaYCHUSI.

Bepxym-MMT: Pyxoeodcmeo no akcnayamauuu
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Wamepenuna | Terepauma | MTJ | JTF

MNepenaua LLlar sHaveHwi

Yacrora Mu| @ 10 10 1000 10000 10000
Vposews (<0 |5 ui|® 0010 040 1

Mpuem
HP1 +LP 0.000 U
HP2 +LP 0.000 U

[ Crapt ]
Gﬁ‘ﬁ ﬂn.Qgsw1

Puc. 6.1. Mento I'eneparnus npkurrepa

6.2 I3MeHeHHe 4acCTOTHI CUTHAJIA IlepejaTunKa

B nepesarduke €crb BO3MOKHOCTH CMEHBI YaCTOThI (CM. IyHKT [4.4).

6.3 TI'enepanus aBapwuii
Y1066 BOWTH B TpOTpaMMy Ha;KMHUTE TrepoM Ha nkoukKy HacTpoiiku ma-

pamerpoB KM, 3arem B 3akiajnky Ommbku m ABapuum. Buj skpana
npejicraB/ien Ha pucynke [6.2.

Bepxym-MMT: Pyxoeodcmeo no akcnayamauuu
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® Hactponka KM

@ &

‘ Kapra 1 v |

I TMuHEAHBIA nHTEPpdeiic I BK [ TecToBaA NOCNEA0BATENEHOCTE } Ownbrn n ABapun l

~ Owméru ~ Aeapun
O bt O E-bit © FAS O MFAS O CRC O LOSO AS O LOFO LOM
) REBEOD) SLIP-O SLIP+ & GODE  RDI :'RM“ {0 LSS O ARTF
Cropocte MNepuoa Henp
KonuuecTeo |1 2 Henp

Gﬁ‘ﬁ 92“.@5’22:52

Puc. 6.2. Mento Ommmbku u ABapun

6.3.1 Twun aBapum

e LOS — mpomaganue curaasa;

e AIS — curnas wHauKauu aBapuitnoro cocrosiaus. [lepemaTank nepea-
€T BCe eIUHUIIBI;

e LOF — aBapust nukjioBoii cuaxporusaruu. [Iponajanue CHEXpOCUrHa I
FAS;

e LOM — aBapus cBepxiukiioBoii cunxponusanuu B BU-16 (uponananue
cBepximkiaoBoro cunxpocuraana MFAS (pexk. G.704 ITU-T, n. 5.1.3.2),
Bce 6urbl pasubl «1» B 16BU, Bee 6ursl pasubl «0» B 16BU);

e RDI — AJIC-amapusi manbheil crannuu (pek. G.706 ITU-T). IIpu6op
mepesiaér «l» B KaXKJIOM TpeTbeM OuTe KaKJoro nukJia Hysesoro BU,
KOTOPBIN HE CONEPIKUT CUTHAJA [UKJIOBOM CHHXpOHU3AIH. ABapUiHbIi
curaast FAS DISTANT moxker nepefasarbes Toabko ¢ PCM-31 u PCM-30;

e RMA — ACI/IC-aBapus cBepxumkia gajubheil crannuu (pek. G.732
ITU-T). Iy 3T0r0 aBapuitHOrO CHUTHAJIA, AHAJIU3ATOD Nepenaér «l» B
KaxKJIoM IectoMm Oure Kaxkjoro 16BU B HysieBoM 1ukiie. ABapuilHbrit
curnast FAS DISTANT moxker nepemaBarbesi Toibko ¢ PCM-30;

e LSS — curnas morepu CHHXPOHU3AINN C TPUHUMAEMOI TECTOBOM MOCIe-
JI0BaTEIbHOCTHIO;

e ARTF — aBapusi, npu KOTOpOIi IIOTOK CTAHOBUTCSI MHCTPYKTYPUPOBAH-
HBIM (IIPeJICTABIIEH TIOCJIEIOBATELHOCTHIO HyJIel 1 eJMHNII).

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu
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6.3.2 Ilepuog

Suagenne nosst Ilepuos ornpejesisier UINTEIBHOCTh TeHEPAIUn ABAPUM.
Veranasiusaerca uin quciio (1pu nmomoru repa), uian Henp — nenpepbiBrast
reHeparusd.

6.3.3 Banyck/OcraHoBKa reHepanuy aBapuit

IToste ABapI/IiFI IIO3BOJIAET YIPaBJIATDH IIPOIIECCOM I'€HEepallnn aBapI/IIU/I.

6.4 T'enepanusi oIMOOK

Buz nosg npezacrasien Ha pucynke [6.2]

6.4.1 Tun ommbku

[Tapamerp Tun ommOKM onpese/sgeT THII OMMUOO0K M3 CJIEIYIONIErO CIIMCKA:

bit — remeparus GUTOBBIX OIMHOOK;

E-bit — reneparusi 6GUTOBBIX OIMIMOOK B IIOCIEI0BATEHLHOCTH;
FAS — renepanus ommbok B ciope FAS;

MFAS — renepanus omubox B ciose MFAS;

CRC — renepanus CRC ommubok;

REBE — renepanus REBE omun6ok;

SLIP—— renepaliusi OTPHUIATE/IBHBIX [TPOCKAJIB3bIBAHNUI B T€CTOBOI I10-

CJIEJIOBATEILHOCTH;
e SLIP+ — reneparnus mojI0KUTEIbHBIX ITPOCKAJIB3BIBAHNN B TECTOBOM I10-
CJIEJIOBATEILHOCTH;
e CODE — renepanus KOIOBBIX OIIHOOK.
6.4.2 CkopocTbh
[Tapamerp ormpejiesisier CKOPOCTb BCTABKM OITHOOK. YCTAHABIUBACTCS ITPHU
IIOMOIIA TIePa.
6.4.3 KoauvuecTBo

BHaveHre napamMerpa OIpeJIessieT KOJINIeCTBO ONMMOO0K st BeTaBKi. Moxk-
HO ycTaHoBUTH Hemnp — HenpepblBHYIO BCTaBKY OMHKOOK MM dncest (Ipu mmo-
MOIIIU 11epa).

6.4.4 3anyck/OcTaHOBKa BCTaBKU OLIMOOK

[Tosre O1IMOKM MO3BOISET YIPABISTH IIPOIECCOM BCTABKH OIIAOOK.

Bepxym-MMT: Pyxoeodcmeo no skcnayamauuu
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7. NN3MEPEHUSA

7.1 ®dopma uMITyJIbCA

DTa mporpamMmma peausyer (OYHKIUIO 0TOOpayKeHns 1 aHam3a (DOPMBbI JIn-
HeHBIX MMITyJbeoB 2 Mout /¢ (G.703) OTHOCHTEIBHO CTaHIAPTHOTO MIabJIOHA
dOpMBI UMITYJIbCA.

Jljist BXO/1a B IPOrpaMMy HasKMUTE [IepoM Ha MKOHKY Popma mmIryjibca.
[MTabsror nMITysIbCA, OTOOpAXKAEMBIIT HA SKPAHE, IIPEICTABIISAeT CODOM yIIPOIIeH-
Hyt0o Bepcuio mabsiona G.703, mOKa3aHHOrO Ha PUCYHKE

Bepxym-MMT: Pyxoeodcmeo no akcnayamauuu
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Puc. 7.1. Mla6aon ummnyibca G.703 (2048 x6ut/c)

7.1.1 KoHTposb hopMbl HMIYJIbCA

Ha nuciuiee (pucynok [7.2) orobpazkaercs OJUHOUHBINH UMILYJIbC ¢POPMUPO-
BAHHBII CTPOOOCKOIIMYECKUM METOJIOM U3 HECKOJIbKUX UMILYJIbCOB JITHEHHOTO
curnasa. [lostoca npormyckanns ocnmsiorpada B 9TOM PezKnuMe
0.01...110 MT'm.

ITepe npoBeennemM KOHTPOJIst (DOPMBI IMITYIHCA HEOOXOIIMO B IIPUJIOZKE-
nnu JInHeliHbIit nuHTepdeiic BKIoInTh pexkuM TepMmuuas uin MoHuTop.

Bepxym-MMT: Pyxoeodcmeo no akcnayamauuu
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LV
nopr:
Ocuwanorpad | PopMa MMMy AbCa

U O HopMaaMzoeaTe

DBHOBNTE

J.4 0V

S
480

BEPEMA, HC

IF=—=+n Poaiir o DOEMGE 9 SEN 3011 A

T T
0 80 160 240 320 400

Puc. 7.2. Orobpaxkenue hopMbl UMITYIBCA

s obnoBnenust nadopMalmn Ha sxkpane HaxkMuTe OOHOBUTD.

Wmiynbe aBromMaTudecku mnomertaercs B mabsion G.703 myrem ciasura mm-
IyJIbCa, TI0 OCU BPEMEHU U MACIITAOUPOBAHUS 110 AMILIATY/IE.

W3-3a ocobennocreit ajaropurma ndMepenus hopma n300parKeHHOro Ha, JIUC-
J1ee UMILYJIbCA MOXKET OTJINIAThCA OT PEAJbHO (MHOIOYUCICHHBIE Y3KUE Bbl-
6pOCHI HA OCIMJIIIOIPAMME) 110 OJHO¥ M3 CJIEAYIONMX IPUIKH:

e AMILUIUTY/A CUrHAJA npesbimaer +4B (nepenosienue), ¢ yuerom
yewstenus (eM. 1. [7.1.2);

® UMEET MECTO JIZKUTTED JIMHEHHOTO CUTHAJIA;

® pEeryJIsipHBIN JIMHEHHDINA curHaj (HanpuMep, B GOJILIINHCTBE BPEMEHHBIX
UHTEPBAJIOB Hepenaéresa Bee Bpems 0).

HOpMaJII/IBOBaTI) — IIporpaMmMa IIbITa€TCd IIOMECTUTH UMITYJ/ILC B 11a0JIOH

G. 703 (cMm.puc. [7.1) HE3aBUCUMO OT YPOBHS, CUMTAs MAKCUMAJILHOE 3HAYCHUE
nmirysabca 3a 0dB.

7.1.2 Ocuuaaorpad

17151 BBISICHEHUSI TPUIMHDBI UCKAYKEHWI MOXKHO IMOCMOTPETH OCITUIIIIOIDaM-
My KOHTPOJIMPYEMOI'O CUTHAJIA U COJIEPYKUMOe MIOTOKa. B ciydae pery/isipHOro
CUT'HAJIA W3MEHUTH 3AI0THEHEe BPEMEHHBIX WHTEPBAJIOB WJIU IMOJATh B KAHAJ
curnas AIS. JTjist mpocMoTpa ocIuiorpaMMbl HaxKMUATE Ha 3ak1aaKy Ocriumii-
Jgorpad

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu



38 MN3MEPEHUSA

L
nopr [T (6ove) (Coad)
Ocupnnorpad | PopMa WMOYABCE
e
]
4.0+
1 ® 0 db
j O 6 dB
2.03 "1z de
0.0
-2.0
4.0
T T T T T T T T T T
-0 1.25 2.5 3.75 5 6.25
BPEMH, MKC
F=—-n Poaiir o DOEMGE 9 SEN 3011 A

Puc. 7.3. Bux sxpana Ocouisiorpad

e Ocph X TOKa3bIBAET BpPEMsI B MUKDPOCEKYH/IAX;
e Ocpb Y mOKa3bIBaeT HAIPSI?KEHHE B BOJIBTAX.

Takke ecTh BO3MOXKHOCTEL ycuieHus curnasa na 0dB, 6dB, 12dB. Iz3-3a
ocobeHHOCTEll ajropuTMa u3Mepenus: popma n300parKeHHON Ha JIUCILIee OC-
[UJLIOIPAMMBI MOXKET OTJINYATbCsI OT PeaJIbHON B Cilydae, eCc/id aMILIATY/Ia
curHaJja npesbimaer +45.

Brr MoxkeTe CHATH OCITUIIIIOrPAMMY OTHOKPATHO, HakaB Ha O JHOKpAaTHO.
Kmnonka ITocTOsIHHO TI03BOJISIET 3AIYCTUTD OCIMJLIOrpad B peXKUMe aBTOMA-
Tudyeckoro obHossenus (1lpas/cex).

st coxpanenust /3arpy3ku HaxkMuTe 1epom Ha CoxXpaHuTh/3arpy3urhb.

7.2 JI>urrep

OTOT pekuM paboThI 0becreInBaeT n3Mepenne (hpa3oBOTo APOKAHUS B IIPH-
HuMaeMoM curuajie. jis Bxoja B mporpamMmy HaxkmuTe Ha WKoHKY 3mepe-
HUS J2KUTTEPA, a 3areM Ha VI3amepenwus. Buj sxpana mokazan
na pucynke 7.4.

e g navasia nu3mepennit naxkmure Crapt;

e Jljist ouncTky 3Kpana Haxkmure Copoc;

e /Iia Boibopa usmepurenbaoro duisrpa HP1+LP (20T, . . 100) wim
HP2-+LP (18«['w...100kI'1;) maxkmure Ha BHIOPAHHBINA (DUIBTD IIEPOM.

Bepxym-MMT: Pyxoeodcmeo no skcnayamauuu
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Puc. 7.4. Iamepenne $Ha3oBOro JporxKaHUs

e Ocp X mOKa3bIBaeT BPEMs B CEKYHIIAX;
e Ocpb Y mokasbiBaer 3Havenue jpkurrepa B Ul.

7.3 MTJ - makcuMaJIbHO JIOIIyCTUMBIN JI2KUTTEP

Meroauka u3MepeHusa MaKCUMaJIbLHO JotrycTumoro jxkutrepa (MTJ, peko-
mvengarus [TU-T G.823) 3ax/ouaercs B OIPEIEICHUN JJIg KAXKIOW 9aCTOTDI
HanbOJIbIel aMILIATYIbl J2KUTTEPA HA PA3HBIX 9AaCTOTAX, IPU KOTOPOI CyM-
MapHOe KOJIMIECTBO CeKyH/T ¢ ommOKamu B ipunnMaemoii [ICIT we mpesbimaer
JIBYX.

st BXOJIa B IIpOrpaMMy HaykKMHUTEe Ha MKOHKY VI3MepeHusi mKuTTEpAa,
a 3arem na MTJ.

Heobxoaumblie ycijioBusi n3MepeHmii:

1. Hamuuue cunxponusanuu ¢ IICIT (orcyrersue curnana asapuu LSS).

2. Tak KaK B mepefaBaeMbIil IOTOK BHOCUTCS OOJIBINON JKUTTED, BCE Te-
KylIue u3MepeHusi JIOJRKHBI ObiTh ocraHoBsenbl (asapuu LOS, AIS, a
TakXkKe yCcraHoBuTh pexkuM «Tepmunainy» u «MouuTop» ).

st nagasna/ocranosku uamepenuit MTJ ucnonb3syiire kiaasumnyy Crapr.
B pesynbraTe mamepenuit na sxpame npubopa OyIeT MocTpoeHa JuarpaM-
ma xapakrepuctuku MTJ. [opusonTanbHast oCh JuarpaMMbl COOTBETCTBYET
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guanazony dactor 20I'm. .. 100k['1, BepTuKkasbHas 0OCh — AMILIUTY/IE T€HePH-
pyemoro jpkuTTepa (cM. puc.[7.5).

I v

[ WMamepeHua " leHepauwa I MTJ | JTF

MaKcHMansHO AONYCTUMBEIA AMUTTEP

100 Tk
Yacrora (lu)

Crapt ]

{
OEA@&@TE @“JQEEHS

Puc. 7.5. MakcuMaabHO JOMYCTUMBIN JIZKUTTEP

[IBeTa Ha mosIydeHHO# IuarpamMme COOTBETCTBYIOT CJIEJIYIOIIMM XapaKTe-
pUCTUKAM:

e Beuoii unueit o6o3naden mabdison MTJ no pekomenganuu G.823.

e 3eJIeHOM — JUAa30H JOMYCTUMOTO JIKATTEPA JIJIsT TECTUPYEMOTO TPaK-
Ta.

e KpacHoil — auamna3zoH HemOIyCTHMBIX 3HadeHHil (Hpas0BOro IpOsKaHms
JIJIS. TECTUPYEMOIO TPAKTA.

e DHOJIETOBOI — JUalla30H 3HAUYEHU, HEJIOCTYIIHBIX JJIsl FeHePaIluu IPH-
Gopom.

7.4 JTF - nepemaroyHasi XapaKTEPUCTUKA I2KUTTEPA

s BXoga B mporpaMMy HaykKMUTe Ha MKOHKY M3MepeHus IKUTTEepA,
a 3arem na JTF.

ITpu usmepenun nepeparounoii xapakrepucruku Jprurrepa (JTF) B kanas
BBOJITCH JKUTTED B coorBercTBun ¢ Mackoit MTJ (Figure G.823/13, pekomen-
namua G.823 ITU-T), a 3areM u3MepgeTcst 3HAYCHHUE JZKUTTEPA BO BXOIHOM
currajie. Pacuer JTF upoussomurcs mo dpopmyire:

Bepxym-MMT: Pyxoeodcmeo no skcnayamauuu
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Jout (f?) - J’i,ntv‘ (fv)
s yBemuaeHuss TOTHOCTH Pe3yIbTaTa Tepes] HadaJoM U3MepeHnit Heob-

XOJIMIMO BBIIOJIHUTH KaJUOPOBKY (CM. IyHKT [9).
OKpaH NPUJIOXKEHUST COJEPIKUT JIBe MaCKU JIONYCTUMBIX 3HAUCHWIA: JIJIs

JTF(f;) = 201g

TpaH3uTHOrO y3ja (dbuojeroBag Macka) ¢ 6oJjiee KECTKUMU TPEOOBAHUAMU K
[OJABJICHUIO ZKUTTEPA U Jisl JIOKAJILHOrO y3ia (Oesas Macka) ¢ Gojee Msir-
KUMU TPeOOBAHUSIMU.

Buz skpana mpejcrasiien Ha PUCYHKE

[ WamepeHua " leHepauns " MTJ l JTF

Mepeparoudan GyHHUVA AHUTIEPE

20 100 Tk 10k 100k
Yacrora (fu)

Crapr M Kanubposka ]

{
UE‘&Q@E @“JOEH&]

Puc. 7.6. IlepenaTounas xapakKTepuCTHKA, JKUTTEPA

7.5 G.821/G.826/M.2100

st BXoma B IporpamMmy HaXKMUTe Ha UKOHKY Ba3oBble m3MepeHus.

D10 pexkuM paboThI IPEJICTAB/IsIET HanboIee BasKHbBIE PE3Y/IbTATHI U3Mepe-
HUSI.

s 3amycka/ocTaHOBKY u3MepeHuii ucnosb3yiite kiasuiry Crapr/Crorr.
[Toce naxkatus na kuonky CrtapT nosBarca knonkn Ommnbku n ABapumn,
IMO3BOJIAIOIIE YIIPDABJIATH IIPOIECCOM I'€eHepalluu OIIII/I6OK nJjim aBapI/Iﬁ.

PeS_lebTaTbI 1/13MepeH1/1171 MOZKHO ITPOCMOTPETH B CJICAYIONINX BKJIaJIKaX:

e BazoBbie mapamMeTpsl;
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— Bazsosnie 1
— Bazsosbie 2

o G.821;
e G.826/M.2100.

[lepekitouenne MexK/y SKpaHAMU OCYIIECTBIISETCA IIEPOM, JIHOO @,

CoxpaHeHre U 3arpyska apaMeTpoB ocylnecTBisiercss Kjiapuimamu Co-
XpaHuTh/3arpy3uTh.

OKpaH 3aKj1aJ ki Ba3oBble mapaMeTpbl COJIEPXKUT JIAHHbIE M3MEPEHUIA,
CBSI3aHHBIE C OCOOBIME TUIIAMHU MCKAYKEHWH MHMOPMAINN, TAKUMHA KaK HaPY-
[IeHne KoJa, ONTOBbIE OIINOKHU, [TUKJIOBbIE OMTOBBIE OIIMOKN M OIMHOKN OJIOKA
CRC-4. B mem Takke coobiaercst 000 BCeX KPUTEPUSIX IIPEJIOCTABICHUS YCIIYT,
TaKUX KaK CEeKYH/Ibl, TIOPaKEHHbBIE OMIMOKAMU, U IIPOIEHTHOE COOTHOIIEHIE Ce-
KYH/I, TIOpaKeHHbIX ommuOKamu. OTobparkaiTcs mapaMerpbl U3MEPEHUs, OT-
Hocsmmecs: K curnany Kl u nadopmarun o curaagax TPeBOrH, ITUKJIOBON CHUH-
XPOHU3AIUU TECTUPYEMOI JIMHUM.

B sakinanke G.821 mpejicraBiieHbl BCe IapaMeTPpbl, KOTOPbIE N3MEPSIFOTCS
o pexomentanuu G.821 «Ilapamerpbl OmMOOK MEXKYHAPOIHOIO MIMPOBO-
ro coenuuenusi ceru ISDN nHa ckopocTu HuXKe nepBudnoit». Hurke nmepBuaHOit
CTaHIAPTOM IpeaycmarpuBaiorces ckopocru Nx64, rue 64 Kéur/c upencras-
JisieT cOOOM MPOIYCKHYIO CIIOCOOHOCTH OCHOBHOIO UG POBOTO Kanasa, a N<31
ans E1. Jlarras peKOMeHIaIus COAePKUT OInucanme MeTo10B n3mepenus BER
(Bit Error Rate) ¢ oTk/IOYeHIEM KaHATIA U3 OOCILY KUBAHUSL.

B zaksagke G.826/M.2100 npecTaB/ieHbl BCe HapaMeTPbl, KOTOPbIE U3~
Mepsitores 1o pekomengaruu G.826 «IlapameTpbl m HOpMBI OMTUOOK MEXKTy-
HaPOJHBIX MIMPOBBIX COSIMHEHNIT Ha CKOPOCTH BBIIIE IIEPBUIHON». MeToanka
pa3paboTana Kak pacIiiupenrne MeTOIUKN u3Mepenust buTossix onmbok mo BER
Ha 00J1acTh OJIOKOBBIX ommbok BLER 6e3 TpeboBaHMs OTKJIIOYEHUs KaHAJIA.
G.826 npuMmeHnMa K MudPOBBIM CHCTEMAM IT€PEJIAvdn JAHHBIX CO CKOPOCTSIMU
Boie 64 Kour/c.

BosibmmaCcTBO pE3yIbTATOB M3MEPEHNsT NMEIOT CIETINK, OTOOPAXKAEMBIil B
[IePBOIl KOJIOHKE, & TAKKe 3HAUEHNE COOTBETCTBYIONIEN CKOPOCTH UJIU IIPOIEHT-
HOI'O COOTHOIIEeHUsi BOo Bropoii Kojouke. Hanpumep CODE usobpazkaercst B
epBoil KoJIoHKe, a coorBercrByomuii emy napamerp CODER — Bo Bropoii
kosonuke Toit ke crpoku. CODE npencrasisier coboii CIeTINK KOTOBBIX OIIN-
60k, a CODER — cKopoCTh KOJOBBIX OIMTHIOOK.
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7.5.1 DBazoBbie mapamMmeTpbl

7.5.1.1 DBasosrie 1

Buy 3aknankun BazoBbie 1 nokasan Ha PUCYHKE

x|

NopT: £

] (5ave] Loae]

BE&30BELIE MEPaMETPE [ G.321 ” G.826/M.2100 ” ¥POHOFPaMME SESPUR ” TPadiik COBLITURA ” JanErKKE pacnpotBE]

Basoebe 1 [ BazoBwe 2 ]

ET 0000200 | RT -
FREQ

FDEY o |FDEYR ]
DFmax 0 [DFmin o
CODE o | CODER -
BIT 0 [BER -
CRC 0 [CRCR -
FASE 0 [FASER -
MFSE 0 [MFSER -
REBE o | REBER -
( CrepT J I J

G=-*

)

Puc. 7.7. Bazosnie 1

S DeEMEN S SEN 3:19 AM

IToxpobuoe ormcanue n3mMepsieMbIx 6a30BBIX TAPAMETPOB IIPUBEJIEHO B TA0-

e [7.11

Tabmuna 7.1: Onucanue 6a30BbIX TAPAMETPOB

ITapam. Omnucanne Dopmyna En. n3m. ITpumeuanue
Bpewmsi, ocrasiieecs: 10 KOH- . Henpeprisabrit obpaTHbIiT
RT DN, . O6parublii cuer CeKyHJ1a Per P
Ila TecTa CUer ¢ HaJasa TecTa
Bpewmst, mpore/iee ¢ Hadaia . Henpepsiublii orcuer ¢ Hada-
ET p 1 i S | Hakommre bHBIA cuer | cekyHIa pep o
TecTa K Jla TecTa
Annaparnoe
Yacrora IPHHIMAEMOIO CUI- U3MEpeHHe ¢
FREQ ¢ anp ¢ P Tepr
HaJIa nepuosiom 1 pa3 B
CEeKYHIY
A6comoTHOE OTKJIOHEHNE
FDEV YACTOTHI OT HOMHHAJIA (FREQ — 2048000) Tepry
(2048000 I'm)
OTHOCHTEIBHOE OTKJIOHEHHE
FDEVp 9acTOThl OT HOMHHAJIA LDEV.
g ~ 2048000
(2048000 I'm)
MakcuMaIbHOE OTKIOHEHHE
DFmax | 9acroTbl 3a BpeMsi MAX(FDEV) Tep

u3MepeHund

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu
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Tabuuna 7.1: Onucanne 6a30BbIX IapaMeTpoB (LPOJIOJIZKEHUE)
ITapam. Omnucanne Dopmyna En. nam. ITpumeuanue
MuHnMaIbHOE OTKJIOHEHHE
DFmin YACTOTHI 3 BPEMs MIN(FDEV) Tepn
U3MepeHust
Cuerqnk KoJmIecTBa
CODE KOJIOBBIX OIMMOOK ¢ MOMeHTa | HakonmrenbHblil cuer
Havaa U3MepeHuit
CODER Cpeiasisi CKOPOCTh KOJIOBBIX CODE
onmboK ¢ HAavYaJIa TecTa ET*2048000
Cuerynk KoJInuecTsa TIpu orcyTCTBUM CUHXPOHU3A~
BIT OmubOOYHBIX OUT ¢ HAYAJIA HaxkonwurepHslil cuer | ommbKa | [UH TECTOBOII 10C/I€/[0BATE b
TEeCTa HOCTHU HE IIOJACYUTHhIBACTCS
ABIT — KOJI-BO NPHHATBHIX
BER CKopocTh OGUTOBBIX OMNOOK _BIT_ P
ABIT Gur
Iloacuer KosmuecTsa IIpu orcyTeTBUM CBEPXIUKIIO-
CRC omubounbix 610ko8 CRC-4 | Hakommrenbublii cuer | omubka | Boit cuuxponusanuu no CRC-
€O BPEMCHH HAYUAJIa TeCTa 4 He HOJCYUTLIBACTCS
OTHOIIIEHNE KOJIMIECTBA
Cpeapizia cxopocts ommGon- nopazkernpix CRC K obrmemy
CRC .
CRCR upix 6s10k0B CRC-4 ¢ navana | 57— p oL 551000
recra (ET—CRCLS)*1000 YUCILy UPUHATBIX OJOKOB
CRC
CuerynK IUKJIOBBIX IIpu orcyreTBUM UKIOBOIT
FASE OMIMOOK, UMEBIIIIX MECTO C HaxkomnuresbHplit cyer | ommubKa | CHHXPOHU3AINN He
HavaJa TCC'l'MpOBaHMH noJicunuTraercd
Cpe/asisi CKOPOCTh OTHOIIEHNE KOJI-BA TOPAYKEH-
FASER IUKJIOBBIX OIMMOOK, ¢ % ueix 0B FAS x o6memy unc-
Havaja TecTa Jly npuHATHIX cjioB FAS
Yucso ommboK CBEPXIMKIIA, IIpu orcyreTBUM CBEPXIMKIIO-
MFSE 3aperncTpUpOBAHHbLIX ¢ Ha- | Hakommrenbnolil cyer | ommbKka | BOW CHHXPOHU3AINN He TIOJI-
gaja Tecta CUUTBIBACTCS
OTHOIIEHNE KOJI-Ba
Cpeamzia — cxopocts, — csepx- nopazkeHnbix ciaoB MFAS k
; /
MFSER | nuk/oBbIX OmubOK, M0JCIH- % 6p
THIBAEMBIX C HaYaJa TecTa OOIENLY SIEILY HPHHATLIX
ciios MFAS
Komnuecrso E-BIT ommGok IIpu orcyrerBUM CBEPXITUMKIO-
) )
REBE FIMEBINNX MeCTO ¢ MoMeHTa | Hakonurenpnpiii cder | ommbKa | BOl CHHXPOHH3AIMU He IIOJI-
HavA/Ia U3MEPCHUIT CUUTBIBACTCS
Cpennsist ckopocts E-BIT
REBE
REBER | ommboK, HMEBIIIX MECTO C (ET=CRCLS)*~1000
Havaja TecTa
7.5.1.2 Bazsosbie 2

Bug zaknankn Bazosble 2 nokasan Ha pucyHke [7.8]
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=

MopT:

E@30BbE NapaMeTPL [ G.821 ” G.826/M.2100 ” HPOHOMPEMME SBEPIA ” Fpauk CoBHTUR ” 3aAepKKa pacnpm@@
BaznEbe 1] bazoewe 2 I

LOs 0 ZL0S -

ALS 0 EAIS -

LOF 0| %LOF -

LOM 0| %LOM -

RDI 01 %RDI -

RMA 0| ZRHA -

Lss 0 %LSS -

SLP 0| ®5LP -

CLSLP+ 0| ¥CLSLP+ -

CLSLP- 0| ZCLSLP- -

( Crapr J | J
=¥ Deudd 1 2 DEENGE © SEN 3:15 AM

Puc. 7.8. Bazosrie 2

TToxpobroe omucanme m3mMepsieMbIX 6a30BBIX TTAPAMETPOB ITPUBEIEHO B TA0-

smne [7.2]

Tabmuma 7.2: Onucanne 6a30BBIX TapaMeTPOB 2

Ilapawm. Onucanue Dopmyna En. n3zMm.
LOS Tozcuer cexym, Bo Bpemsi KOTOPbIX ObLI norepsin curuas | Hakonmreabublii cuer | cekyHzua
%LOS TIporeHT ceKkyH 1, BO BpeMsi KOTOPBIX ObLI TIOTEPSTH CHIHAJ % * 100% %
Ilojcuer cekyH 1, B KOTOPBIX ObLI OOHAPYZKEH CUIHAJ TPe- .

AIS . YHI, P apy &1 TPE | Hakommrempmbrit caer CEeKYH/IA
poru AIS (IpUHSITHI BCe €(MHUIbI)

%AIS ITporenT cekyH, B KOTOPBIX Gl OGHAPYZKEH CUIHAT Tpe- ALS 4 100% %

(V] oL () 0

soru AIS (IpHHSATHI BCe €MHUIbL) ET
TMoncuer cekymn ¢ HadaIa TECTUPOBAHHMSI, B T€UEHNE KOTO- .

LOF - YHA D! . ’ Hakonurebublii cuer | cekyHja
PBIX IPOUCXO/IH/IA IOTEPsl MUKJIOBOM CHHXPOHU3AIIHI !

%LOF IIponenT cekynj| ¢ HauasIa TECTUPOBAHHS, B TE€UYCHUE KO- LOF . 100% %
TOPBIX MTPOMCXO/UIIA TOTEPS INKJIOBOIM CHHXPOHU3AIII BT ’
Toxcuer cekyHa ¢ HaUaIa TECTUPOBAHUSL, B T€UCHHUE KOTO- .

LOM . YA P M HaxomurenpHblit cyer | cekyHIa
PBIX HPOUCXO/IUJIA ITOTEePs CBEPXIUKJ/IOBOU CHHXPOHU3AIUN

%LOM ITporenT ceKyH ¢ Hadasa TECTHPOBAHNSI, B T€UEHIE KOTO- LOM , 100% %
PBIX IPOUCXO/IHIA IIOTEPSt CBEPXIUKIIOBOM CHHXPOHU3AIINN BT
Tloscuer cekyn 1, Conep:KaIMX JUCTAHIIMOHHBII IUKJI0BOI .

RDI a YHA, CORCD X X : ! HaxonurenbHblil cyer | cekyHIa
curnas tpesoru (FAS RAIT), co Bpemenn nadasa recra
IIporenT cexyH/1, CojepKAIUX JUCTAHIMOHHBIN [UKJIOBOM

%RDI o e ’ - BDL 4 100% %
curnas tpesoru (FAS RAI), co Bpemenn Havasa Tecra ET
TMoncder ceKkyH[, COAepKalluX JUCTAHIMOHHLIA CBEpX-

RMA mukiosoit curnasn tpesorn (MFAS RAIT).koropsiit nven | Hakomurenbublii cuer | cekymia
MECTO ¢ MOMEHTa Havdaja TecTa
ITporenT CeKyH[, COAEPXKAIIUX JUCTAHIMOHHBIA CBEpX-

%RMA ukioBoit curuan rpesoru (MFAS RAI), umesiuit Mecto R%A * 100% %
C MOMEHTa HavaJla TecTa

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu
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Tabuuna 7.2: Onucanne 6a30BbIX HapaMeTpos 2 (IPOJOJIZKEeHNE)
Ilapam. Omnucanne Dopmyita En. n3sMm.
Tlojicuer KommuecTBa CEKyHJI, B TeYeHHE KOTOPBIX OTCYT-
LSS CTBOBAJIA CHHXPOHU3AIHsSL TECTOBOI moc/ie[oBarTeabuocTn, | HakonnreapHblil cuer | cekyHua
€O BPEMEHH Hauasa TecTa
IIponenT KosmvecTBa CeKyH/, B T€UEHHE KOTOPBIX OTCYT-
%LSS CTBOBAJIA CHHXPOHU3AIS TECTOBOI MOCIIEI0BATEIBLHOCTH, % * 100% %
€O BPEMEHH Hauasa TecTa
C‘IeT‘II/IK IOJIOZKUTEJIBHBIX MJIM  OTpUIlATEJIbHBIX IIPO- -
SLP " . punares P Hakonmrebabiit caer | omubka
CKaJIb3bIBAHUIT B T€CTOBOII MOCIIEI0BATEIILHOCTH.
TIponenT KOJM4ecTBa MOJIOKUTEILHBIX UM OTPUIATE b
%SLP HBIX IIPOCKAJIb3BIBAHUIT B TECTOBOIl MOC/IEI0BATEILHOCTI % * 100% %
¢ HAYAJIA TECTHPOBAHUS.
KosmiaecTBo cekynJ| ¢ Hadaja TECTHPOBAHUS, B TEUCHHE
CLSLP-+ KOTOpBIX 3aperucrpuposat xorst 6l ogun CLSLP+ (mo- | HakonurenbHsiit caer | cexyHia
JIOXKHUTEIBHOE HPOCKAIIb3bIBAHNE)
IIponent cekyn, comepzkamux xotd 661 ogun CLSLP+, ¢ LSLP
%CLSLP+ bor YEA, COMepHAIY a : CLILPY 4 100%
MOMEHTa HAYaJIa TecTa.
KosmdaecTBo cexyHj1, copepKaiux XoTs Obl OJInH
CLSLP— CLSLP— (orpunaresbHoe IpocKaib3blBanue), ¢ Hadana | HakommTenbHblil caer | cekyHIa
Tecra.
ITpormenT cexynz, comepxkammx xorst 661 omun CLSLP— _
%CLSLP— pom YL, COMCDASATT 8 CEELP- +100%

(OTpI/IHaTeﬂbHOe HpOCKaJ'IbSbIBaHI/Ie), C Ha4daJIa TecTa.
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7.5.2 G.821

Buy saknaaku

X

G.821 nokaszan Ha pucyHke 7.9!

MopT: |

[ BA30BLE MapPaMETRH I G.821 [ G.B26/M.2100 ” KPOHOrPAMME ABAPWA ” Ipadik CoSkiTuil ” 3aaepwKa pacnpm@@

CODE o |ConER [}

BIT o |BER 0

SLIP+ D ERGE o

us ETE -

As o |%As -

ES o |%ES -

SES 0 | %sES -

CUrBER -

( Crept J | J

F=-¥ Pout o DMl @ SEN 3:15 A
Puc. 7.9. G.821

Ornucanue mapaMeTpoB U3MEpEHUil B COOTBETCTBUH ¢ pekoMertarueit G.821
[IpEJCTABICHO B TaOJIHIIE

Ta6umma 7.3: Onucanne napamerpos pekomenanmn G.821

ITapam. Onucanue Dopwmyia En. usm. VYcioBue n3mepeHust
CHQT‘IMK KoJim4gecTBa KOJOBBIX H'ﬂ.KOlIHTCJlebIﬁ
CODE ommbKa
onmbOoK ¢ HavYaIa TecTa cyer
CODER. Cpe/iisiss CKOpOCTh KOJIOBBIX CODE
omuboK ¢ HavaJIa TecTa ET%2048000
M IIpu orcyTerBun CHHXpOHU3A~
CHQT‘IMK KoJin4decTBa 0LLII/I60‘I— H?].KOIII/ITCJlebIM “
BIT ommubKa | IUU TeCTOBOIl 1IOC/IeI0BATE b=
HbBIX GHT C Ha4JaJia TecTta cyer
HOCTU HE CUUTACTCS
ABIT — KoJ-BO IPUHATBIX
BER CKopocThb OHTOBBLIX OMIIOOK BIT P
ABIT 6ur
Clle'l“ll’lK KOJIn4JecTBa HOJIO)KHTE‘,JI])HOG III)OCKELJ[b3bI—
TTOJIOZKUTEJIbHBIX H&KOHHTGJ’[BHBIﬁ BaHUE€ — IIOBTOPEHHE OJ/IHO-
SLIP-+ . . ommoKa P -
[IPOCKAJIb3bIBAHUIT B TE€CTOBOIT caer ro GuTa TEeCTOBOI IOCIIeI0Ba~
TIOCJIE/IOBATE/ILHOCTH. TEJILHOCTH.
C‘IST‘H/IK KOJIM49eCTBa OTpVHI‘dTeJ’IBHO‘:‘, TIpO(',Ka.JbeKBI—
OTPUIATEbHBIX Hakormmrenbubrit BaHUE — 9TO UCKIIOYCHUE OJl-
SLIP— P . . omubKa . I
[IPOCKAJIb3bIBAHUIT B TE€CTOBOIT caer HOrO GUTA TECTOBOH IOCIIEI0-
[OCJIC/I0BATE/ILHOCTH. BATEJILHOCTU.
Kosm4ecrso mepocTynnbix Hakormmresbubrit
us CeKyHJIa
cexynil! ¢ magama Tecta caer

1I‘IO,I[OCTyHHbIC CEeKYyH /bl OTCIYUTBHIBAIOTCHA OT HavTaIa 10 ocjie 10BaTe/IbHbIX CEKYH/T, HECKOJIBKO
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Tabuna 7.3: Onucanue napamerpos pekoMenanun G.821 (upojoszKenue)
apam. nucaHue opMyJIa . U3M. CJIOBHE M3MEpPEHUs
II O D E Vi
IIpornenT HEOCTYIHBIX CEKYH)
%US POLICHT He0CTY I US L 100% %
€O BpeMeHH HaJaJla TecTa
KosmiecrBo cekymi, nopazeH- F A —
HBIX ONIMOKaMH, C HadaJa Te- AKOIINTEeJIbHbIN
(9 H i YyHI3, IIOp
ES ) CEeKYHJa | KaMy, He yIUTHIBACTCS B TeUe-
cra. O9TO CEeKyHbI, HMEIOIIIe cdaer .
XOTS 61)1 oy OH_II/I6Ky HHUE HEJOCTYIIHOU CEeKYH/IbI
%ES IIponent cexymn, HOpayKeHHbIX ES . 100% %
ommOKaMK ¢ HavaIa TECTA. AS )
KomuaecTtso cekyn, c
€KyH/a, HeCKOJIbKO pa3 Io-
HECKOJIBKO a3 HOParKeHHBIX . yHAR, p
HHKOIIMT(‘JIbeIM pazKeHHasd 0LL[1/I6KELI\AM, He c4un-
SES ommbKaMi, ¢ HAYaJIA TecTa CEeKyHZa
(CEKyH/ILI)I €O CKOPOCTBIO cyeT TaeTcd B TedYeHHe HEIOCTYII-
_ HON CEeKYHJIbI.
ommbGok > 1073). v
TIporeHT CceKyH, HECKOIBKO
%SES pot i, SES 4 100% %
pa3 MOpPayKEeHHbIX OIINOKAMU
AS KosmdecrBo  jocTynnbix — ce- AS = coxyILIa
KyHZ, (CeKyH FOTOBHOCTH) ET —UAS YA
IIponenT cexymns roroBaocTn ¢
%AS pon YHA AS 4 100% %
MOMEHTa, HavaJ1a TECTHPOBAHHS
Texymiast CKOpOCTh GUTOBBIX Teur by
curBER omunboK, YCpeHEeHHAs! 38 2 :i:O ‘ Tewr = 10cex
Bpems 10 cex u Menee Teur

7.5.3 G.826/M.2100
Buy skpana G.826,/M.2100 nokasan Ha pucyskax [7.10] [7.111

pa3 nopazKeHHbIX OH_II/I6KaMI/I, ¥ 3aKaH4YuBaloTCsA B HavaJse 10 CEeKYH/, HE IIOPazKeHHbIX OIIMOKaMU.

Bepxym-MMT: Pyxoeodcmeo no akcnayamauuu




7.5 G.821/G.826/M.2100 49

i
o e e

BaS0BKE NAPAMETEH ” G.B21 I G.B26/M. 2100 [ KPOHOrPAMME ABAPWA ” Tpadik CoSbTUR ” 3aARPRKES pacnpm@@

BAWKHUN KOHEL, [ AaNEHUA KoHel, I

EB(Bn0K) 0

EBE
E3
SES
AS
us

o oo oo
'

( Crept ) | J
=¥ Dotk o DEENGE @ SEN 3:17 A

Puc. 7.10. G.826/M.2100 (Bumzkuuii KoHerr)

X |
o 7 ove) ond]

[ Ba30BLE NaPaMETRLI ” G.321 I G.626/M.2100 [ HPOHOrPaMMEl AB3RUEA ” IPadik cofel TR ” Janep:ca pacnpot@@

EAWEHWA KoHew | AaibHWR KoHel, I

EB (Bn0K) 0

EBE
ES
SES
As
us

oo oo o
|

( Crapr )i Il J
OF=—-% Do o DOEHNGN @ SEN 3:17 AH

Puc. 7.11. G.826/M.2100 (dasnbuuii KoHer)

Omnucanne mapameTpoB pekomergarmn G.826/M.2100 npeacrasieno B Tab-

JTie
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Tabmuna 7.4: Onucanue napamerpos pekomengaiuu G.826

Ilapam.

Onucanue

Dopmyiia

En. uzm.

VYciosue nsMepeHusd

EB(6:10K)

Cuerynk  KOJIMYeCTBa  OIINH-
00YHBIX OJIOKOB C HadYaIa Te-
cra

EB = CRC

6JI0K

BBE

Cuerunk 6JOKOB ¢
hoHOBBIME OIIHOKAMKI
(C‘II/I'l'?lIO'l'CH 6JIOKM C
OIH]/I6K3,]\,’[I/I 3a UCKJIIOYEHHUEeM
NPUHATHIX BO Bpemsi SES nim
UAS)

Hakonmrenbubrit caer

610K

%BBE

Koaddunuenr 610xkoB ¢
(HOHOBBIME OIIMOKAME
(McKImoUAsT IPUHATLHIE BO
Bpems SES u UAS)

BBE
T000+(AS—SES)

* 100%

%

Us

KosmmgecTBo HEOCTYIIHBIX Ce-
KyHJZ” ¢ HaJaJia TecTa

Hakonurebubit cuer

CeKyHnaa

%US

IIpouenT HEJOCTYIHBIX —Ce-
KyHJI CO BpEMEHH HadaJja Te-
cra

% * 100%

%

ES

KommaecrBo  cekynu, mopa-
ZKEHHBIX OIIIM6KELI\’IH, C Hava-
Jla, TecTa. DTO CEKyHJIbI, HMe-
TOIIIEe XOTsI ObI OJ[HY OIIHOKY.

Hakonmrebubit caer

CEeKyH1a

CekyH/1a, OparXKeHHast
ommbKaMu, He
VUUTBIBACTCS B T€UCHNE
HEJIOCTYITHON CeKYH/IbI

%ES

IIponenT cexywn,
nOpa)KeHHBIX 01“]/16}(3,]\'[1/1

BS 4 100%

%

SES

Kosm4ecTBo cekyH,
HECKOJIbKO pa% lIOpﬂ.?KCHHbIX
ommbKaMi, ¢ HAYAJA TeCTa
(CeKyH/IBI €O CKOPOCTBIO
omubok > 1073).

Hakonmrenbabrit caer

CEeKyHI1a

CekyH/1a, HECKOJIBKO
pa3 1nopazkeHHas OImmno-
KaMH, HE€ CYHUTaeTcd B
TeyeHnue IIeHOCTyHIIOﬁ
CEKYH/bL.

%SES

HpOL[eIIT CEeKYyH/I, HECKOJIbKO
pa3 IopazKeHHbIX OIIMOKaMI
C MOMEHTa Ha4daJia TecTa

SALS:S * 100%

%

AS

KoumecTBo focTymibx
cekyH/1 (CeKyH| FOTOBHOCTH)

AS =ET -UAS

CeKyH/JIa

%AS

IIporenT cekyH TOTOBHOCTH
¢ HavYaja TeCTHPOBAHMUS

% * 100%

%

7.6 3ameprkkKa pacopoCTpaHEHUSd

st m3Mepenusd 3a/IeP2KKH PACIIPOCTPAHEHN CUTHAJIA B IIEPE/IaBAEMYIO 110~
CJIeJIOBATEIbHOCTh BCTABJISETCS METKA, & 3aTeM IIPOU3BOUTCS BBIYHUCJIEHUE
Pa3HUIBI MEXKJ/y MOMEHTOM OTIIPABKM METKH UM MOMEHTOM €€ PEerucTpalivu.
IlepemaBaemasi moc/ieI0BATEILHOCTD YCTAHABINBACTCA TPUOOPOM aBTOMATHU-

YEeCKH.

Ilepen matagoMm uamepeHuit HEOOXOTITMO:

1. B mporpamve Hactpoiika nmapamerpos MKM = BWU ycranosurh
OJINHAKOBYIO CKOPOCTH TECTUPOBAHWS JJIsI IIPUEMHOTO U HEPEIAIONIEr0o

2HetocTyIHBIC CEKYH/IBI OTCHUTBIBAIOTCS OT Hadasa 10 MoC/IeI0BATEbHBIX CEKYH/T, HECKOTBKO
Pa3 MOpasKeHHBIX OMIMOKAMIE, U 3aKAHINBAIOTCA B Hadase 10 CeKyI, ne MOPaykeHHbIX OMIMOKAMI.
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noproB (kosmvecrso BU Ha npuém u nepejady J[02KHO ObITH OJMHAKO-
BBIM);

2. Ocranosuts ciaeytomue n3mepernns (MTJ, G.821, G. 826, Bazosbie us-
MEpeHUs);

3. OcraHOBUTBH BCTABKY OIMMOOK WJIU T€HEPAINIO ABAPUIA.

st Hauasa,/ocTanoBKY u3Mepenuii uctosbdyercd kiaasuma Craprt/Cror.

) rmepen ® ®

1ML aBapuii " Mpaguk cobLTuid l 3apepka pacnpocTpaHeHns | SLA [ [MpoACHUTENEHOGTE HAMEREHWA IE[ [ 3

Terywan: =
MuHumansHan =

MakcumansHan =

Crapt ][ ][

GE‘Q& ﬂlc@gzs:ss

Puc. 7.12. N3mepenne 3a7ep:KK1 PacpoCTPaHEHUs

B pe3ysbraTe I/I3MepeHI/II71 Ha 9KPaH BBIBOAATCA CJICAYIOMUE 3HAYCHUSA:

o Tekyrmas — TeKyIlee 3HAYECHNE 3a/ICPKKU PACIIPOCTPAHEHUST CUTHAJIA.

e MunumajbHasi — MUHUMAJbHOE 3HAYEHUE, 3aPErICTPUPOBAHHOE 32
BpeMsI U3MEPEHUS.

e MakcuMaJibHas — MaKCHMAaJIbHOE 3HAYEHNE, 3aPErUCTPUPOBAHHOE 38
BpeMsT U3MEpPEHMUSI.

7.7 SLA

ITpusnoxenne SLA (Service Level Agreement) mpemocraBiisieT BO3MOXK-
HOCTB NTPOBEJIEHUST ABTOMATHIECKON 00pabOTKN M3MEPEHUIT TTapaMeTPOB Kade-
crBa B coorBeTcTBUU ¢ npukazoM Muncsasu Poccun Ne 92. IIpukas siBsisiercs
HAIIMOHAJIBHBIM CTAHJIAPTOM IPU OIPEJIEJCHAN JOIMYCTUMBIX HOPM Ha Iapa-
MeTpbl Kanaja El.

Bu skpana npeacrasien Ha pucynke [7.13.
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G @ ®

821 [ G826/M 2100 " XpoHorpammel aBapuii " paduk cobbTuid " 3apepmra pacnpocTpaHeHun 1 SLA E [ 3

Bua ncneraHiA ‘ Baop B axcnnyarauuo A J | BpemA uaMepeHui

TWn CETH MenyHap o qHLIi PCI ccn OnuHa, KM { <=)
1[B3nc YO O m] 50 ¥
2|B3nc YO | ] 50 W
3[B3NC YO ] m] 50 W
4 B3nc YO O O 50 W
5Banc Yo O | 50 ¥

Barp.cTpykr ][ Coxp GTpyKT ][ Ortuer

G‘E"@ ﬂangw:ze

Puc. 7.13. Buy nacrpoiiku napamerpos SLA

Jljisi peajim3aiiuy poiecca pacdyéra mokasareseil omubok udpoBbiX Ka-
HAaJIOB HEOOXOIUMO OIPEIe/INTh XapaKTep HOPM:

e JloaroBpeMeHHbIe — onpejeaeHbl Ha ocHoBe Pexkomenmamun MCI-T

G.821 (nyist kanasos 64 k6ut/c) u G.826 (11 TPAKTOB CO CKOPOCTHIO OT
2048 k6ur/c u Boine). [IpoBepka J0JTOBPEMEHHBIX HOPM TPEOYET JIJIH-
TEJIbHBIX TIEPUOJIOB U3MEPEHUI — He MeHee OJHOro Mecsia. OHU UCTIOTh-
3yIOTCS IIPU [IPOBEPKE KAaYeCTBEHHBIX ITOKa3aTesell nmudpPOBhIX KAHAJIOB
U TPAKTOB HOBBIX CHCTEM II€DEeJIadm.

L] OHepaTI/IBHI)Ie — OTHOCATCA K IKCIIpecC-HOpMaM, OIIpe/ie/IeHbl Ha OC-

woBe Pexkomenmarmu MCD-T M.2100, M.2110, M.2120. OmnepaTtuBubie
HOPMBI TPEOYIOT MJisi CBOEI OIEHKU OTHOCUTEIHHO KOPOTKUIT IEPUOT 13-
MEpEeHU.

Cpe/in onepaTUBHBIX HOPM Pa3/ImdgaioT cieyioiine Buabl ucobrranuii:

— BBo/1 B 3KCITyaTaIio — UCIOIb3YIOTCsA, KOTJIa KaHAJIbI, 00pa30-
BaHHBIE AHAJIOTUIHBIM 000PYIOBAHUEM CUCTEM IIE€PEIAUN, YIKE MMe-
TOTCS Ha CETH W PO UCIIBITAHUS Ha COOTBETCTBUE JIOJITOBPEMEH-
HBIM HOPMAaM.

— Ilocsie peMOHTA — HCHOJIB3YIOTCH IIPU CJade TPAKTa B IKCILIya-
TAIUIO TTOCTIE PEMOHTA 000PY/IOBAHMUS.

— C mOHUM>KEHHBIM KAYeCTBOM — IIPU BBIXOJE 3a IIPEJEJIbl ITUX
3HaYEHUN KOHTPOJIb JIAHHOTO TPaKTa W aHAJU3 U3MEHEHUN Xapak-
TEPUCTUK PEKOMEH/IYeTCs IIPOBONTH O0Jiee 4acTo.

[Tosre KosmmyecTBO OTPE3KOB MO3BOJISET BHIOPATH THUII TPAKTA: IIPOCTOA
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1 COCTaBHOI. B ciiydae cocraBHOro TpakTa HEOOXOIMMO yKa3aTh KOJIMIECTBO
yUacTKoB coctaBHOro Kanada (ot 1 mo 500). B saBucumocTn oT KoJMUIeCTBA
OTPE3KOB B MEHIO KAaHaJIa ITOABJISETCS OIPEJIeJICHHOE YUCJIO CTPOK, B KOTOPBIX
HY?KHO B BHJI€ OTJEJIbHBIX IOJIEll yKa3aTh HapaMeTpPbl KaxK/I0ro yJacTKa:

e XapakTep KaxKI0ro yJIacTKa:
B3IIC — BHyTpu30HOBasT IEPBUIHASA CETh;
CMII — cerb MarucTpaabHas MEePBUIHAS.

e MexxayHapoaHbiii — (iaskok JUIsl yKas3aHWs TUIA TPaKTa (MEXkKIy-
HapPOJHbBIIA U BHyTpeHHI/H‘/’I);

e MecTormosiokenne KanaJja B IEPBUIHOI ceTu:
PCII — paanosimneiinas cucreMa mepeiatin;
CCII — crnyTHuKOBas CHCTEMA TTEPETadn.

o JInmHa — jUinHA KaXKJIOrO y4acTKa B KM;

e Bpems uzmepenunii — uHTEpBaj BPEMEHH, JIJIs KOTOPOI'O OYIEeT IPOBO-
JIUTHCST PACIET HOPM.

JlaHHBIE O CTPYKTYPE COCTABHOIO KAHAJA MOT'YT OBITH COXPAHEHBI U 3arpy-
JKEHBI JIJIs IOCJIEYIONIero uctoiab3oBanug (Kuonku CoxXp.CTPYKT u
Barp.crpykr). [locie ycraHOBKY [IepEUUCIICHHBIX JIAHHBIX MOYKHO 3arDy3UTh
Pe3yJIbTAThl U3MEPEHNiT Tnb0 UX TEKYIIEro OTUeTa n3MepeHnii (HapuMep, cpa-
3y HOCJ/Ie OKOHYaHUZ u3MepeHuii), mubo u3 namaru npubopa. s TaHHBIX O
napamerpax kadecrBa 1o G.821/G.826/M.2100, koTopble y:kKe ObLIM CHATHI,
[IpOrpaMMa, BBIMOJIHAT TOJIBKO X 00pabOTKY B COOTBETCTBUU C IIPOIETY DAMU
MaCIoOpTU3anuy U(POBBIX CUCTEM HEePEIatin.

Cucrema apromarndecku (opmMupyer oT4éT (0 HaXKaTUIO HA KHONKY OT-
4ger) cornacuo Tpebosanusam IIpukaza Ne 92. Ha skpane nputopa otobpazka-
ercsi cocrosiuue pedyibraTos no napamerpam ESR, SESR u BBER.

@) six-ome ® &

3HaueHue |[Hopma  |Pesynetar
ﬁ 0| 0.00248|Tect npoiiasH
SESR 0| 0.000662|TecT npoAneH
BBER 0| 1.86e-05Tect npoitacH

Wroro TecT npoiinex

B

Puc. 7.14. Buy skpana SLA: or4éT

115t TOJITOBPEMEHHBIX HOPM OTYET COIEPIKUT:
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e ESR — kosddunuent omubok 1no cekyHgam ¢ omubkaMu (OTHOIIEHIEe
qucia ES (em. mynkr [7.5.2) c. [47) k 00meMy Unciy CeKyHI B IEPHOJ
POTOBHOCTH B TedeHne (hUKCUPOBAHHOTO MHTEPBAJIA NU3MEDPEeHH );

e SESR — ko3ddurimenTt ommboK Mo CEeKyHIaM, MOPaKEHHBIX OMMOKaAMU
(ornomenue unciaa SES k ofimemy 4uciy CeKyH] B IEPUOJ] FOTOBHOCTH
B TeueHne (bUKCUPOBAHHOIO UHTEPBAJIA U3MEPEHHuil).

Oruér JiyIst OllepaTUBHBIX HOPM BKJIoUaeT B cebs mapamerpsl ESR u SESR,
a takxke cosep:kut BBER, koadduriiment omubok mo 610KaM ¢ (hOHOBBIMHU
ommbkamMu (OTHOIIEHUE YUC/Ia OJI0KOB ¢ (DOHOBBIME OMIMOKAMU KO BCEMY KO-
JIngecTBy OJIOKOB B T€UEHUE TOTOBHOCTH 33 (DUKCHUPOBAHHBIN WHTEPBAJ U3Me-
penuii, 3a UCKJIIOUYeHneM Beex 0JI0KoB B Tedenue SES).

7.8 IIpomor>KUTEJIbHOCTh U3MEPEHUSA

Bakiajka IIpogo>KNTEIBHOCTh W3MEPEHUI CIIyKUT Il 3aJaHus
BPEMEHHU ITPOBeJIeHNsT H3MepeHni. /11t 9Toro Heob6Xo Mo yKa3aTh KOJIMIECTBO
JHeil, 9acoB, MUHYT, IIOCJIe Yer'0 TeCTUPOBAHUE aBTOMATUYECKU 3aBEPIINTCH.

® VamepeHus @ ®

1ML aBapuit " paduk cobLTui " 3apepMmua pacnpocTpaHeHus } SLA | MNpoAomKATENEHOCTE HAMEPEHAR 1 - [ >

aHn yacsl MWHYTI
MpoAonMUATENEHOCTE NIMEPEHWA
pos ? ¥ Y5 ¥

Crapt ][ ][

GEA@ ﬂ“g@grns

Puc. 7.15. Bunx skpana IIpogo>KuTeJpbHOCTh U3MEpPEHU

B caydae ykazaHusi HyJIeBbIX 3HAYEHUN OTCUET BPEMEHU W3MEDPEHUN Mpo-
JOJIZKaeTcd OT HyJd JI0 IpepblBaHUA TeCTUPOBAHUSA I10JIb30BATEICM.

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu



55

8. PE3VJIIBTATHI U3BMEPEHUN

Paznensr I'paduk cobObiTuii 1 XpOHOTPAMMBI aBApPUil TO3BOJIAIOT
0TOOpaXKaTh IMOJIyUeHHbIE Pe3y/IbTaThl N3MEepPEeHUil B rpaduieckoil popme.

lopuszonTaibHast ocbh — IIKaJja BpeMenn n3dMepenuii. Hagaabraas Touka ocu
COOTHOCUTCsI C BpDEMEHEM HavaJIa U3MEPEHUI U JTajiee TPAJIyUPyeTCcs B COOTBET-
CTBUU C BBIOpaHHBIM Maciitabom — 1, 5, 15, 30 muayT mm 1 gac.

B sleBoM 1 mpaBOM BepXHUX yTJIaX BBIBOIUTCH BPeMs Hadaja U OKOHYAHUS
0TOOPArKAEMOTO [IEPHOJIA N3MEPEHUI COOTBETCTBEHHO.

JIJist TOCTpOeHMsT U TTPOCMOTPa I'PadUIECKUX OTIETOB HEOOXOINMO:

1. B nporpammve BazoBbie namepenus = G.821/G.826,/M.2100 akru-
BUPOBaTh W3MepeHusi, HaxkaB Kjasuiry Crapt.

2. IlepeiiTu K uaTEpPECYIOMEMY pa3/ely IpaduIecKux 0TYeTOB ([IPOrpaMma
Bazosbie uzamepenusi = I'paduk cobwiTuii miin BazoBbie uamepe-
HUsl = XPOHOIPAMMBI aBaPUii).

3. Beibpars macitad mkaJjibl BpEMEHU M3MePEeHU.
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8.1 I'paduk cobbITHII

Bun sxpana npeacTaBieH Ha PUCYHKE

|
ropr| v ]
apaMeTRsl H G.821 H G.826/M. 2100 H KPOHOrPaMHE SB3PWA } TPagik cOBHTAR | 3a0ep¥KE PACMIPOCTPEHEHWA }E]E]

CODE =

19:00  19:05  19:10  19:15 19:20 19:25  19:530 19:35 19:40 19:45 19:50 19:55

CODE =
19:00  19:05  19:10 19:15 19:20 19:25 19:30 139:35 19:40 13:45 19:50 13:55
E] fAata: Fri May 11 2007 Hacmaﬁ: E]
[ CTapT ][
Fa=— ¥ Dauh 1o DOENGEN 9 SEN 3:19 AH

Puc. 8.1. I'pacduk cobbrruit

I'paduk npegocrasiser nHGOPMAIUIO O PACIPEIETIEHIN COOBITHI, HADIIO-
JlaeMbIX B TedeHue rnepuoja usmepenwuii. [Ipu obuapykenunn cobbITHsI 38 1aHHO-
ro THTA Ha TpaduKe MOIBUTCS CTOIOEI, BLICOTA KOTOPOTO OYIET YBEININBATh-
csI IPU OOHAPYKEHUN COOLITHI 9TOTO TUTIA B TEUYEHUE MUHYTHI HAOJITIOMCHUIA.

Bep’l‘I/IKaJIbHaH OCb T'PaJIyupyercsd JIOI‘apI/ICI)l\fII/I‘IeCKI/I u orpejerigdeT 3Havde-
HUsI COOTBETCTBYIOIIUX [APAMETPOB.

Iist mpocMmoTpa rpaduka COOBITHIA:

1. Boeibop Tuma cobbITHsT OCYIIECTBIISIETCS C IIOMOIIBIO TIepa.
2. st mepekJiroueHnss MeXKIy dKpaHaAMU JIHarpaMMbl BJIOJIb TOPU30HTAIb-
HOIT OCH NOJIb3YHTECh IIEPOM.

8.2 XpoHorpaMmbl aBapuit

XpoHorpamma, rpad@uIecKu MOKa3bIBAECT HAJUUINE OIMIUOOK TECTUPYEMOTO
moroka. Kciau B TeueHne m3MepeHusi OOHApPYKeHA aBapusi, HA OCH, COOTBET-
CTBYIOIIENl aBapuu TOIO THUIA, HMOSIBUTCsI CTOJIOEI, TTOKA3BIBAIOIINI HAJTTINE
aBapuu.
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Perucrpupyembie aBapun HepevducsIeHbl CJIEBA BJOJb BEPTUKAILHONW OCH.
Bricora cTosbiia He n3MeHseTcs, MOCKOIBKY OH TOJIHKO JeMOHCTPUPYET OOHA-

pyxKeHue COOBITHS. O,&I/IH CTOJI6€L[ COOTBETCTBYET MUHYTE Ha6.HIO,[L€HI/IIU/I.

(@) rucrenn 0 ®

| Kapra 1 ¥ |[CoxpaHMTb] [Earpysvrrb]

BazoBbie napameTpsl ” G821 " G.826/M.2100 I XpoHorpammel asapui { Tpaduk GoBbITHis ” Sa,aepmua;[ - [ >

)

Macwrat spemenu: | 1 MiH v

22:45 22:50 22555 23:00 23:05 310 2315 2320 23:25 23:30 23:35 2340
SunJan 111870
( 4 J ( = J
Cron ][ Owubrm ][ Asapun ]

(
GE&& E}i“dogzzzso

Puc. 8.2. Xponorpammbl aBapuii

1. AxruBupyiite npuioxenne X poHOrpaMMbI aBaAPUIA.
2. ¥YcranoBure MacimTab BPEMEHHO IMIKAJIBI C TIOMOIIBIO Tepa.

3. it IPpOKPYTKH XPOHOI'PAMMBI BJOJIb TOPI30HTAIBHON OCH UCIOJIB3YHTE

CTHUJIO.

8.3 IIpocmoTp gaHHBIX

JlanHOoE NpUIIOZKEHUe TIPeJOCTABIAET BO3MOKHOCTD IIPOCMOTPa TPUHIMAE-
MBIX M YCTAHOBKY NEPEJABAEMBbIX JIAHHBIX, & UMEHHO: cojepxkumoro BI, cios
CAS/MFAS/Sa/Si, a rakxke ciaoB FAS/NFAS. [ng nocryna K mporpamme

IIpocMoTp AaHHBIX HAXKMUTE MIEPOM Ha WKOHKY Ha pabdodem crose. Bui

9KpaHa NoKa3aH Ha pucyHKe [8.3]
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@ MpocmMoTp JaHHLIX @ ®

Kapra 1 v !

BiA [ Sa/Si 6utel H MFas - CAS 6utel " Kanp l

Ts0-Sync W

FAS NFAS

S0 o LNO
[ P R )
cocoocoocoocooo
cococoococooo
e
S
cocoocoocoocooo
T
S
e T = ===
T
cococoococooan
oo —-~o0oc—-0OCHn
0000 == =0On
oo -~ 0o 2 —=OCan
cocoocoococoon
cococoococoon

Q [z=
i
=

?j“. Q =19:30

Puc. 8.3. Menio ITpocmoTp JaHHBIX

8.3.1 IIpocmorp BU

Jannbiit pexkum paboThI IprOOpa MPEOCTABIISIET BO3MOXKHOCTH IPOCMOTPA,
COJIEPKUMOr0 KazKJI0I'0 BDEMEHHOI0 HHTepBaJia, B ToM vucie cioB FAS/NFAS
Ha TIPOTsI?KEHNHN nocaeHnx 16 nukios (puc. [8.3).

Bribop wunTEepdeiica st TPOCMOTpPa JAHHBIX OCYIIECTBJISIETCS B JIEBOM
BEpXHEM YIJIy [IPUJIOXKEHUS.

st Hagasa/ocTanoBKY OOHOBJIEHUsI JAHHBIX UCHOJIb3YHiTe KHOIKY
Crapt/Cron. Couepxunmoe ciio FAS/NFAS orobpaxkaercs B nysesom BU
(«Ts 0 — Sync»). Iepssrit cronbern Tabmuier oas FAS oroGpazkaer HOMepa
YETHBIX IUKJIOB, IIEPBasi CTPOYKA — OMHAPHYIO BEJIMUYMHY KaXKIO0r0 pas3psijia.
Bur «c» ucnonb3yercs st KoaTposis omubok mo CRC.

[Toe NFAS rak:ke TpOHYMEPOBAHO B COOTBETCTBUU C HPUHSTHIMUA B Pe-
romenarnuu [TU-T G.704 obo3uadeHuME TOJIEl, BKIIOYast IOJIe CBEPXINKIIA
«m», HoJte Hepea4du curnasa o nencrnpasaocTu RAT (remote alarm indication)
«a», a TaK¥Ke MoJs Si-OMTOB, KOTOpbIe 0003HATAIOTCS KaK <«S».

B pexume ycranoskun MKM-30 ananuzaTop Mmo3BOJsSeT KOHTPOJUPOBATH
CBEPXIMKJIOBYIO cTpyKTypy noroka E1 — MFAS. B mecraaanarom BU («T's
16 — CAS») upexcraBiennl gaHable 110 16 OC/HEI0BATEIbHBIM IUKJIAM U
BKJIIOYAIOT JaHHble cTapgaptaoro tuna zryrr aas MFAS u curnammsarunm
abcdABCD nysi CAS (curHasnmsarus, CBsI3aHHAsI ¢ PA3TOBOPHBIME KaHAJIA-
MHU).
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8.3.2 IIpocmorp Sa/Si 6uros

B szakuazke Sa/Si 6ursr (puc. [8.4) MOXKHO ycTaHABIMBATH JIHO0BIE 3HAE-
nug 6uros Sa/Si B nosie Ilepegadya naxkarueMm CTUIIYCA HA CUMBOJL.

® MpocmoTtp JaHHBIX @ ®

‘Kaprm A 4 | |
Sa/Si 6utel [ MFas - CAS 6uThl “ Kanp ]
Mprem Mepeaaua

Kanp| 0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
si| O 0 1 0 0 1 0 1 0 0 0 0 0 0 0 0
ke[ 1 3 5 7 9 11 13 15| 1 3 5 7 9 11 13 15
sal 0 1 1 0 0 1 0 OfO0O 1 1 0 0 1 0 0
sas| 0O 0 1 1 0 0 0 0 0 0 1 1 0 0 0 0
Sa6 [ 0O 0 1 0 0 1 0 0 0 0 1 0 0 1 0 0
sa7 | 0O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sag | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0E‘€&ﬁﬁ@“ @“JOE‘H-@

Puc. 8.4. Mento Sa/Si 6ursl

Jljist 9éTHBIX Kapos npuéMma u nepegadn orobpazennsl 6ursl CRC-4 (crpo-
Ka «Si»), s HEeYETHBIX KaJapoB — OuThl Sad-Sal, 3ape3epBUPOBAHHBIE IO
3a/1a91 HAIMOHAIBLHOTO MCIIOJIB30BAHNSI.

8.3.3 IIpocmorp MFAS-CAS 6utos

B zaknagke MFAS-CAS 6UThI IpeI0CTABIACTCA BO3MOKHOCTD ITPOCMOT-
pa comepxkumoro ciaos MFAS/CAS. TIporpammMa Mmo3BOJISIET yCTAHABIMBATD
moboe 3unadenne 6uroB CAS s nepemadan. st 97000 HEOOXOAUMO €ro BBe-
cru B HikHee noste B (Bepxuee nose mokasbiBaer 3nadenne CAS 6uros Ha
npuéMHOI cropoHe). Bu 9KpaHa MeHIO IpuBeSH Ha pucynke 8.5, c.[60.
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® MpocmoTp JaHHbIX @ ®

‘Kap'ren v | !
- Sa/Si 6utel | MFas - CAS 6uThl [ Kanp ]
0001 0001 0001 0001 0001 0001
! [oocf] 2 [ooo1] 3 [ooot] 4 [ooor] 5 [ooor] 6 [ooot]
0001 0001 0001 0001 0001 0001
7 | ooot | 8 |ooot | 9 | ooot | 10 |oood | 1 |ooot | 12 | cood |
0001 0001 0001 0001 0001 0001
13 [oooi | 14 [ooot ] 15 [ooot | 16 [ooo1 | 7 [ooo1 ] 18 [ooot ]
0001 0001 0001 0001 0001 0001
19 [ooo1] 20 [ooor] 21 [ooo1] 22 [ooot] 23 [ooot] 24 [ooor]
0001 0001 0001 0001 0001 0001
25 [ooor] 26 [ooor] 27 [ooo1] 28 [coor] 29 [ooor] 30 [ooor]

U‘E&&ﬁﬁw 9‘3“9@519.4&3

Puc. 8.5. Mento MFAS-CAS 6ursnl

8.3.4 IIpocmorp Kazapa

Jlanublit pezKuM pPabOThI MIPEIOCTABIIAET BO3SMOXKHOCTH IIPOCMOTPA COZEP-
Kumoro 1mkaoB. Jlannbie kaxkjaoro BU mpescraBiensl B OMHAPHOM, MTECTHA-
JIATEPUIHOM U CUMBOJIbHOM Buje (cM. puc. 8.6, c. [61). Ilpu nakaruu ma
kuonKy CTOn OOHOBJIEHUE JAHHBIX IMPEKPAIIACTCH.
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@ MpocmMoTp JaHHLIX

‘ Kapra1

V| (Gren] ©

B [ Sa/Si 6utel H MFas - CAS 6uThl l Kanp I

@ &

BW Binary Hex Cunmsonel
0 11000000 0xs0|( A)
1 11000000 0xc0( A)
2 11000000 0xs0|( A)
3| 11000000 0xc0|( A)
4 11000000 0xcO|[ A)
5 11000000 0xc0|( A)
6 11000000 OxcO|( A)
7| 11000000 0xs0|( A)
8 11000000 OxcO[(A)

Fe=-a @Y

?;). Il.) Q =19:45

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu

Puc. 8.6. Menro Kaap
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9. KAJIUBPOBKA

Hacrosmuit pazzesn ycraHaB/JIMBAaeT METOJBI U CPEJICTBA KAaJUOPOBKU HA
Kapte E1 . Pekomenjyemast mepuoiuvHOCTb KaaubpoBku — 1 pas B rof.

9.1

Omnepanuu u cpeacTBa KAJINOPOBKU

IIpu npoBeieHn KaauOPOBKH JIOJKHBI TPOM3BOANTHCA ONEPAIANA U IIPHU-
MEHATHCA CPEICTBA U3MEPUTEIbLHON TEXHUKN, YKa3aHHble B TabJINIE

Tabauna 9.1: [Ipumensiemble cpejicTBa M3MEPUTEHHON TEXHUKI

JonyckaeMmbie
3HAYEHUS
HawumeHnoBanue oneparuii, Home Kanubpye- norpenitHocTeit
IIPOU3BOAUMBIX IIPU - HKTI; MbIe nin curT
KaJmGpoBKe Y OTMEeTKN npeneabHbIE
3HAYEHUS
XapaKTEePUCTUK
Buemmnuit ocmorp
Onpobosanue 9.4.2
OrnpefeeHre METPOJIOTUYECKNX XaPaKTEePUCTHUK:
OrnpejieieHne HOMUHAJIBLHOM 9.4.3.1 2048000; +6 U3-57
CKOPOCTH IIEPEeJIaYy U IIPEJIESIOB 2042000,
U3MepeHusl TaKTOBOI 4acToThl, L' 2054000
Ornpejiesienne napamMerpon 9.4.3.2] | mapamerpbl C1-114/1
OJIMHOYHOT'O MMITYJIECA HA BBIXOJIE UMILYJIbCA,  HA
2048 x6ur/c: BBIXOJIE 2048
xbur/c
— aMIUIATY/1a UMIIysIbca, B; 2,7-33
— IUPUHA UMITYJIbCA HA yPOBHE I10- 219 - 296
JIOBHHBI aMILIATY/IbI, HC;
— OTHOIIIEHNE aMILIATYIBI 0,95 - 1,05
OTPHUIATEJILHOTO U
TIOJIOKUTETHHOTO UMITYJTBCA
Omnpegenenne 6e3ommboumnoit pado- | [9.4.3.3 NJ1-2048/
TBI TE€CTEpa MPU MIpUeMe JIMHEITHOro 1024
curnajia ¢ 3aryxanuem ot 0 710 36 1b

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu
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Tabmuma 9.1: Tlpumensiemblie cpeacTBa m3MepuTeaboii Texanku (IIpogomkenne)

Jomyckaembie
3HAYEHUS
HaunmeHnoBaHue omneparuii, Honmep Kanu6pye- morpernrHocTei
NPOU3BOAUMBIX TIPU Mble i CUT
KaanbpoBKe HyHKTa OTMETKH npeaeabHbIE
3HAYEHUS
XapaKTEePUCTUK
OrnpejiesieHne CKOPOCTH TepeIadin 9.4.3.4 2048000 +6 '3-112/1
[IPU CUHXPOHU3AIMK OT BHEIIHEro 93-57
HCTOYHUKA, OUT/C

IIpumeuanusi:

1. BmecTo ykazaHHBIX CPEICTB U3MEPUTEIbHON TEXHUKHN Pa3PeIIaeTcs IPU-
MEHSATH JPyTHe aHAJOTWYHbIE M3MEPHUTEIbHBIE TECTEPDI, 00eCIeunBaio-
e u3MEepPEeHUs COOTBETCTBYIONIMX IIapaMETPOB € TPedyeMoil TOYHO-
CTBIO.

2. CpejicTBa M3MEPUTENIBHON TEXHUKU JOJIZKHBI OBITH UCIIPABHbBI, IPOBEPE-
Hbl U UMETh CBHJIETEIHCTBa (0TMeTKH B (hOPMYJIsipax WK IIACIOPTax) O
IIOBEPKe.

Hcnonb3yemble TeXHTYIECKTE XaPAKTEPUCTHKHI CPEJICTB U3MEPUTETHHOM TeX-
HUKW TPUBEICHBI B Tabure 9.2.

Tabmurma 9.2: XapakTepucTuKu CPeICTB M3MEPUTETBHON TEXHUKHI

OcHOBHBbIE TEXHUYECKHNE XapaKTepuCTukKu

HawumenoBanue
nrT
CUT Tun C
IIpenesnbr namepenust ITorpeurnocTs
Teneparop I3-112/1 |100Ig — 10MI'n +0,5%
CUTHAJIOB
YacToToMep 3JeK- 0,17 —100MTI 1y + (2 1078 + m L ) %
n . Y3-57 B s teu
TPOHHOCYETHBIIT Imrc—104c¢ + (2 21078 + % %
AMiuuTysa curnajia;
o b 107% — 160B;
cHmiorpa® C1-114/1 | Bpemensusie +5%
YHUBEPCATLHEN mmTepBase: 2 - 1078 —
0,8¢c
OKBUBAJICHT 1JI1-2048/ 0 3648

KabeJIbHOM JIMHUU 1024
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9.2

VcioBusi KaJInOpPOBKU

Omnepariust KaJUOPOBKY BBITOJIHIETCSI B HOPMAJIBHBIX YCIOBUIX IKCILTyaTa-

IU:

e TeMmieparypa okpyxawrei cpebt (+20 + 5)°C;
® OTHOCHTEJIbHAS BIAKHOCTL Bozayxa or 40 no 80 %, upm Temmeparype

25°C;

e armocdepnoe gassenue or 84 10 104,7 kIla (or 630 mo 800 mm. pr. cT.);
e nanpsikenne ceru (220 £ 4,4) B, gacroroit (50 + 0,5)T'n (upu nurannu

TecTepa OT OJIOKA TIUTAHMUS ).

Bremnne QJICKTPpUYIECKUEe U MarHuTHbBIE T10JId, a TaK>Ke Bn6pau1/1$1 u TpsCKa,
BJINLAIOIIIHNEC Ha pa60Ty TecTepa, JOJZKHBI OTCYTCTBOBATD.

9.3

9.4

IToaroroBka K KaJaubpoBKe

. Paborauk kagmbpoBoTHON J1a00pPATOPUH JOKEH U3YIUTH PYKOBOJICTBO

110 IKCILIyaTallul TecTepa, a TaKzKe PYKOBOJICTBA 110 IKCILIyaTallud HC-
[IOJIB3YEMBIX CPEJICTB U3MEPUTE/IbHON TEXHUKH.

TToaroroBka Tecrepa K paboTe TO/I2KHA OCYIIECTBIISITHCS COTJIACHO Tpe-
0OOBaHUSAM HACTOAIIETO PYKOBOJCTBA IO SKCILIYATAIINMN.

IIpoBenenne KaanbpoOBKMU

9.4.1 Bmaemnwuii ocMoTp

IIpu mpoBeeHnN BHEITHETO OCMOTPA JTOJIXKHO OBITH ITPOBEPEHO:

OTCYTCTBHE MEXAHUIECKUX MTOBPEK ICHMIA;

YUCTOTA THE3J, PA3HEMOB U KJIEMM;

COCTOSIHIE COE/INHUTENIHbHBIX ITPOBOJIOB, M3MEPUTEIHFHOIO KabesIs;
MapKUPOBKY MOJLYJISI.

9.4.2 OmnpoboBaHue

OnpoboBanue KajaubpyeMoro Tecrepa Mpou3BOJIAT B COOTBETCTBUM ¢ TpeGo-
BaHUSMU HACTOSIIIIETO PYKOBOJICTBA 0 SKCIIYATAIINHN JIJTsT OTIEHKN ODeCTIeIeH ST
BCEX PEXKUMOB M3MEPEHUs.
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9.4.3 OmnpenesieHne METPOJIOTUYECKUX XapPaKTEPUCTUK

9.4.3.1 IlorpemmrHOCTh YCTAHOBKHU M MPeIeJIbl II€PECTPOKU TaKTO-

BOI YaCTOTBHI

[TorpemnocTs ycTaHOBKH TAKTOBON YaCTOTHI II€PEIavin II(MPOBOro CUIHAJIA
u3MepsdeTcs ¢ MOMONIHIO YacTOTOMEpPa B CJleyIolell MocaeJ0BaTeIbHOCTH:

1. YcraHOBUTH CrIeayromne PeXKUMbI HA [T€PEIady:

Pexnm:
CTpyKTypa IuKJa
JIuHeliHbIlT KO/
CuHxp. nepeJ,

A nuunas auHus
HeBuarus
CkopocTh TecTup.
3aluTHbIe COMp.

Tepwm
NKM30C
HDB3
Baytp
Brixu

0

N x 64

Briki

2. Bo Brianke «Omubku u aBapumy yCTAHOBUTDH CJIEIYIOIINE PEXKUMBI:

Tun aBapuun:
Bpewms:
ABapusi

AIS
HeIp
Brkurroueno.

3. BeIxosHOI curHa MOJyJist ¢ pazbeMa Tx MOJaTh Ha BXOJ 9aCTOTOME-
pa. Pesyabrar uamMepenns CInTAIOT TIOJOKUTEIBHBIM, €CIN U3MEPEHHA
gacrora pasna (1024000 + 3)I'm.

[Ipemesbl mepecTpoiikn TAKTOBOI 9aCTOTHI Iepefadn IudpPOBOTO CUTHAJIA
u3MepsdAeTcs ¢ HOMOIIBIO YaCTOTOMEPaA B CJIeIYIONIel 0c/IeJ0BaTeIbHOCTA:

1. YcranosBurn CJIeIyronme peKuMbI Ha IIepeiady:

Pexnm:
CrpykTypa nukJia
JIuHeliHbI Ko/,
Cunxp. nepen
Jnuuuas JuHuS
eBuarus
CkopocTb TecTup.
3armuTHbIE COMp.

Tepwm
NKM30C
HDB3
BuyTp
Briki
6000

N x 64

Brikit

2. Bo Briajike «OmubKy 1 aBapuny yCTAHOBUTDH CJIE/LYIOIINE PEYKUMBL:

Twun aBapumn:
Bpema:
ABapusi

AIS
HETp
Brunroueno.

3. Boixommoit curnas npubopa ¢ pazbema TX MogaTh Ha BXOJ TaCTOTOME-
pa. Pesysnbrar m3amepeHuss cANTAIOT MOJIOKUTEIBHBIM, €CJIN U3MEPEHHAs
gacrora pasua (1027000 + 3)I'w.
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4. Tlosroputh m3mepenne st 3uadenus gesuarun —6000 . [Homyaennbrit
pe3y/IbTaT U3MEPEHHs CUYNTAIOT IIOJIOKUTEIbHBIM, €CJIN U3MEpPEeHHas Ja-
crora pasaa (1021000 + 3)T'm.

9.4.3.2 OrmpenejieHne mMapaMeTpPoOB BbIXOIHBIX UMIYJIbHCOB

OHpeﬂeJIeHI/Ie ITapaMeTPOB BBIXO/IHBIX UMITIY/IbCOB Ha BbIXO/1E Tx OCYIILeCTB-
JIFAeTCd C IIOMOIIBLIO ocunﬂﬂorpa(ba B CJ'Ie,ILyIOH.IefI IIoCJIe J0BAaTE€JIbHOCTH

1. YcranoBuTh ciaemyionme peyKuMbl Ha, ITepeIady:

Pexxum: Tepwm
Crpykrypa nukiaa HNKM30C
JIuHeliHbIlT KO/ HDB3
CuHxp. nepeJ, Baytp
Hnvunas auHuS Brika
eBnarusa 0
Ckopoctb Tectup. N X 64
3amurHble conp.  Boiki

2. Bo Briajsike «OmubKy 1 aBapun» YCTAHOBUTDH CJIEIYIONIAE PEIKUMBI:

Tun aBapum: AIS
Bpema: HeIp
ABapusa Bxroueno.

3. Beixognoit curaas npubopa ¢ pazbema Tx HMOJATH HA BXOJ OCIIALIOTPA-
da, mpeBapUTEIFHO HAIPY3UB €r0 MacCUBHBIM conporuBeHuem 120 Owm.

PesynbraThl KaJmOpPOBKYU CUUTAIOT YIOBJIETBOPUTEIbHBIME, €CJIU ITapaAMETPhBI
OJIMHOYHOI'O UMILYJIbCa CJIe/IyIoIue:

aMIuIaTya uMiyiabca — (2,7-3,3) B;
e IIUPHHA UMILYJIbCA Ha YPOBHE IIOJOBUHBI aMIunTyasl — (219-269) uc;
® OTHOIIEHNE aMILIUTY/ (bl OTPUNIATEIBHOIO U [T0JI0KUTEIHHOIO
nmiryabea — 0,95-1,05.

9.4.3.3 IlpoBepka paboThl TecTepa NMpu IIpueMe JIMHEHHOTOo cCurHajaa

Ompenenenne 6e30mubounoit paboTsl TeCTEpa IPU IPUEMe JINHEHHOrO CHI-
Hauta ¢ 3aryxanueM 0 1 365 IPOU3BOIUTCS B JIBYX PEKUMAX: € OTKJIIOUCHHBIM
U C TOJK/IIOYEHHBIM SKBHBAJICHTOM KaOeIbHOM JIMHIH.

OKBHUBAIEHT KabEeJbHON JIMHUN HOJKJIIOYACTCA MEXKJLy TPAKTAMH IIPHEMA
(Rx) u nepemaun (Tx). B pexkume 6e3 sKkBUBaseHTa KaOeJbHOl JIMHUM [IPUEM
U TIepesiava COeIMHSIOTCS. Bee HACTPOMKYM M M3MepeHUsl JUIS STUX PEXKUMOB
[IPOU3BOJISITCST OJIMHAKOBO.

TTopst/IoK M3MEPEHNsT CIIe Ly FOIIIHii:
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1. YcranoBuThH CrIeyomMne PEXKIMBbIL:
Pexnm: Tepwm
Crpykrypa nukiaa HNKM30C
JIuHeliHbIll KO/ HDB3
Cunxp. nepen Baytp
Hnuuanas nuans  Boika (B pexxume 6e3 9KBUBAJICHTA)
Bkt (B pexkuMe ¢ SKBUBAJICHTOM )
eBuarus 0
Ckopocts Tectup. N X 64
BamurHble conp. Bk
2. Boittu Bo Bk1anky BA
Bribpars Bce BU xpome 0 u 16 171 mepegadn TeCTOBOI TOC/IEI0BATE b
noctu. Boiopanmbsie B momewaroTest 3makoM «k»;
3. B memnto «TecroBast mocie1oBaTeIbHOCTEY YCTAHOBUTD:
Iloca. Bxu
Tun 2eld
Baiir 1 He MeHSTh
Baiit 2 HE MEHATH
Baiit 3 He MeHSTh
WNuBepcua RX: Ha
NMuBepcus TX: Ha
4. Boiiru B Menio «Bazosble n3mepenusy = «G.821/G.826/M.2100» u na-

xarb Crapr.

IIpu aTOM HEOOXOMMO YOEIUTHCS, ITO BCE UHIANKATOPHI TOPAT 3€JICHBIM.
ok aaTbed moKa caeTInK BpeMenn n3Mepennii ET ne mokazker 00:01:00
(1 munyra).

Pesynbrarsl KaanOpoOBKU CAUTAIOT YIOBIETBOPUTEILHBIMI, €CIIN:

CODE 0
BIT 0

9.4.3.4 IIpoBepka CHHXPOHU3AIWH IPU U3MEPEHNN TAKTOBOI YacTO-

ThI

OrpeiesieHne BO3MOXKHOCTYA CUHXPOHU3AIMY [IPU U3MEPEHNH TaKTOBOI da-
CTOTBI IPU CUHXPOHU3AINN OT BHEITHEI'0 NCTOYHUKA ITPOU3BOJIUTCS IIPU TTOMO-
I TeHepaTopa U 4acToToMepa B CJIEAYIONIel Moc/ae0BaTeIbHOCTA:

1.

Beixon rereparopa coemuHsieTcst €O BXOIOM 9aCTOTOMEDPA U MOJIACTCs Ha
opT Sync, mocJIe 9ero reHeparop HacrpanBaercd ua dacrory 10240000,
KOTOpasi KOHTPOJIUPYETCs YaCTOTOMEPOM;

Boiitu B Mmento «Koudurypamnusi» = «Pexum KajnOpoBKu».
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[IpubGop mpusHaeTCsT TOHBIM, €CJIH OTOOPAYKAeMasd TacTOTa M3MEHSIETCST Pe-
ryaMpoBKoii rereparopa ot (2048000 — 6)T'i; qo (2048000 + 6)T'.

9.5 OdopMmieHue pe3yIbTaTOB KAJIUOPOBKU

Pesynbrarer kambposkun Kapter E1 | yrosiersopsiomniiue TpeboBaHu-
sIM HACTOSINEr0 PA3/esia, BHOCATCS B HMACIOPT B BUJE OTMETKH O KaJINOPOBKE,
3aBEPEHHON TOJIMNMCHIO0 PAOOTHUKA KAJTMOPOBOIHON JTAOOPATOPUN W OTTUCKOM
KAJTMOPOBOYTHOTO KJIeHMA.

Mogymnu, He yIOBIETBOPSIIONHE TPEOOBAHUAM HACTOSIIETO pasjesia, B 00-
pallieHre He JOIyCKAIOTCsI, U Ha HUX BBIIAETCs W3BEINeHne 00 UX HEIPUro/l-
HOCTH C 3aIlUChI0 B HEM TAPAMETPOB, 110 KOTOPBIM TECTEPHI HE COOTBETCTBYIOT
TEXHUIECKUM JTAHHDBIM.
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A. YCTPAHEHUE HEUCIIPABHOCTEM

Bosmoxknnie HEUCIIPaBHOCTU U METOAblI UX YyCTpaHCHUAd IIPUBEICHLI HUZKE

B Ta0IHIe
Tabauma A.1: BosmokHbIe HEMCIIPABHOCTH
XapakTepHble Bozmoxknas Metopn, ycTrpanenus
OPU3HAKU HEUCIPABHOCThH
HEUCIIPABHOCTU

Curnan LOS mpu
MOJIKJTIOYEHHBIX K TPAKTY
IIPOBOJIAX

Jlymnnaast JTrHUS

Brroauts pexum «/[ymamast
JIMHUS»

LSS upu macrpoennoit
TEeCTOBOM
[I0CJIE/I0BATEIBHOCTH

Bpemennbie wunTepna-
JIbI Ha IIpHeMe U Iepe-
Jiaue He COBIIQIAI0T

Yeranosurh OJUHaKOBbIE
nHTepBaJibl

OumbKy npu mpoBepke
npubopa «caMm Ha cebsi»

Ycranosiiena
CHHXPOHU3AIUST OT
IIPUHAMAEMOTO ITOTOKA,

YcraHOBUTH PEYKUM BHY TPEHHE
CUHXPOHU3AIINN

He BuaHO KapThl pn
MTOJIKJTIOICHNN €€ K
1pubopy

Bosmoxkno we mpa-
BUJIBHO TOJKJIIOUEHA

IIpoBepuTh MOAKIIIOUEHNE Kap-
TeI B ipubop 77
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B. OCHOBHBIE TEXHUYECKWUE
XAPAKTEPUCTUKU

Tabmumna B.1: OcHoBHBIE TeXHUYECKIE XaPAKTEPUCTHKI

XapakTepuctuka 3uavenue
Twun crbika E1
TakToBas gactora, MI'n 2,048
— € BO3MOXHOCTBIO pac-| .
cTtpoiiku, KI'ig
IIpenesnbl monmycKkaemMoi OT-
HOCUTEJbHOI MOrPEenIHoCTu 4345 10-6
YCTAHOBKM TaKTOBOII 4a-
CTOTBI
Avnoutyna u dopma uM-
MYJIbCOB:
— aMIuuTyaa, B 3,0 £10%

— JIJINTEJIbHOCTH UMIYJIHCA
Ha ypOBHE IMOJOBUHBI aMm- |244 £10%
IUIATYIbI, HC

— OTHOINEHUE AaMILIUTY/]
noJioxkuTejapbHoro u otpu-|0,95...1,05
ATEJIbHOT0 UMIYJIHCOB

BrixomHoe compoTuBJieHUe,

O 120 +£10%
SaTyxaHmne HecOTJIacoBaH-

HOCTH BXOJia OTHOCHUTEJIb- > 12(0,020 — 0,102)
HO HOMMHAJIBHOT'O 3Hade- > 18(0,102 — 2,048)

nus (120 Om), aB, (B ana- | | > 14(2,048 — 3,072)
nazonax vacror, MTI'm)
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Tabauna B.1: Ouucanue 6a30BbIx napaMerpoB (IIPOJIOJIZKEHUE)

XapakTepucTuka 3uavenue

MakcumanbHOe 3aTyXaHUe
curHajla Ha BXOJIe OTHO-
CUTEJIbHO HOMWHAJIBHOTO
ypoBHs, 1B

32

Auamazon pazmaxa BBOIU-
Moro ¢a30BOro JI>KHUTTEPA,
TU na yacToTe MOIYJISINN,
kI

0,02

10

18

50

.10
.10

0,5
0,2

e e e e

Ilpenensr u3mepeHus pas-
Maxa ¢azoBoro IKuUTTEpPA,|0,035...10,4
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C. VIBMEPUTEJIbHBIE KABEJIN: HABHAYEHUE
KOHTAKTOB

B kommexT nmocrasku Kapter E1  Bxomwut:

e Kapra B4-E1-4
e Kabesu uamepurensubie 1 u 2.

[Ipu amamuze Tpakra UKM u mporokosioB ¢ nmomombio Kaprel anasu-
3a umHTepdeticoB El meobxommMo TpUMEHSITh COOTBETCTBYIONINE U3MEPU-
TesibHbIe Kabeiau 1 u 2, passindaoniuecs Ha3HAUYEHHEM IIap [POBOJOB ( CM.
tabu. [C.1).

B sTom pazsene mpuBesieHBI COOTBETCTBYIONIME CXeMbI pa3beMoB RJ-45 ¢
YKa3aHUEeM HyMepaIllud KOHTAKTOB.

BUA CBEPXY

Puc. C.1. CxemaTnyeckoe n3obparkeHne KOHTAKTOB pazbema RJ-45

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu



MN3MEPUTEJIBHBIE KABEJIN: HABHAYEHUE KOHTAKTOB

Ta6muna C.1: KonrakTe! u3MepuTeIbHOr0 Kabesst

KabGemns 1 Kab6ens 2
Howmep TIser MpoBOIOB Awnanuns Ananus
KOHTAKTa KM /1poTOK0JI0B KM /1poToKoJ10B

1 3es1eHbIi -+ Gestblii -/RO -/R2
2 3eJIeHBII -/RO -/R2
3 KOPHYIHEBBIIT -/- -/-
4 OpAaHZKeBBIil+6eJIblit Tx/- He UCIOJIBL3YETCs
5 OpaH2KeBLIT Tx/- HE HCHO0JIb3yeTCs
6 KOPUYHEBbIH | 6eJIbrit -/- -/-
7 CcuHmii+-0etblit Rx/R1 SYNC/R3
8 cunmit Rx/R1 SYNC/R3

Bepxym-MMT: Pyxoeodcmeo no akcnayamauuu
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D. TEXHUYECKAMA IMOAAEPXKKA

Honomuurenbayo nadopmarmio mo npubopy Bepkyr-MMT u HOoBOMY
IPOrPAMMHOMY ODECTIEYE€HUIO MOYKHO HANTH Ha caliTaX KOMITAHIH

www.metrotek.spb.ru mwamn www.metrotek.ru. Ber moxkere TakKe oTmpa-
BUTDH IMICHMO TI0 3JIEKTPOHHON 1ouTe, JIMO0 00paTUTLCS TI0 TeIeOHY CIIyKODBI
rexHnIeckoii nojep:xkkn (cM. KonrakrHas nadopmanust). Bumecre ¢ onu-
caHueM Ipo0JIeMbl COODINTE, MOKAJIYHCTA, JAaHHbIe O Ipubope, yKa3aHHbIE B
nyukre Mmenio npubopa «Bepkyr-MMT undopmanusi o npuGope» (O-
menio = Hacrpoiika = Bepkyr-MMT undopmanus o npubdope), a
MMEHHO:

e cepuiiHblii HOMep npubopa (TakxKe yKaszaH Ha 3ajiHell maHesn);
e Bepcusd;
e undopMaIya O HOAKIIOIAEMBIX MOYJIsX.

ITpumewarue: neped 0OPAUWEHUEM 6 CAYHCOY METHUMECKOT, NO0-
0ePICKU peromendyemcsa 00H0BUMb BEPCUL, MUKDONDPOZPAMM TPU-
bopa u nposepumMb €20 PabOMOCNOCOOHOCND BHOBD.

D.1 KonurakTHass nHdOpMaIus

000 «HTIL-Merporex»

107023, Mocksa,

DJIEKTPO3aBOICKAs YiI., 52

Te.: (495) 961-0071

www.metrotek.ru

www.metrotek.spb.ru

Coryx6a Texmmdeckoil mogepxku: rei. (812) 560-2919
O6mwme Bompocsr: Tes. (812) 380-7365

E-mail: support@metrotek.spb.ru

Bepxym-MMT: Pyxosodcmeo no akcnayamauuu



	Введение
	Общие сведения
	Комплект документации
	Уведомление об изменениях

	Общие сведения
	Особенности карты анализа интерфейсов  Е1 
	B4-E1-4: карта анализа интерфейсов E1

	Технические характеристики
	Начало работы
	Состояние светодиодных индикаторов
	Выбор операционного режима
	Схема включения
	Терминал
	Транзит
	Монитор
	Монитор-транзит

	Схема синхронизации потоков

	Настройка параметров ИКМ
	Линейный интерфейс
	Физические настройки
	Настройки G.704
	Настройки G.703
	Настройки G.711
	Эластичный буфер

	Временные интервалы
	Голосовые функции

	Тестовая последовательность
	Тип
	Инверсия RX
	Инверсия TX


	Генерация сигнала и событий
	Генерация джиттера
	Изменение частоты сигнала передатчика
	Генерация аварий
	Тип аварии
	Период
	Запуск/Остановка генерации аварий

	Генерация ошибок
	Тип ошибки
	Скорость
	Количество
	Запуск/Остановка вставки ошибок


	Измерения
	Форма импульса
	Контроль формы импульса
	Осциллограф

	Джиттер
	MTJ - максимально допустимый джиттер
	JTF - передаточная характеристика джиттера
	G.821/G.826/M.2100
	Базовые параметры
	G.821
	G.826/M.2100

	Задержка распространения
	SLA
	Продолжительность измерения

	Результаты измерений
	График событий
	Хронограммы аварий
	Просмотр данных
	Просмотр ВИ
	Просмотр Sa/Si битов
	Просмотр MFAS-CAS битов
	Просмотр кадра


	Калибровка
	Операции и средства калибровки
	Условия калибровки
	Подготовка к калибровке
	Проведение калибровки
	Внешний осмотр
	Опробование
	Определение метрологических характеристик

	Оформление результатов калибровки

	Устранение неисправностей
	Основные технические характеристики
	Измерительные кабели: назначение контактов
	Техническая поддержка
	Контактная информация


