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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 CEeTel.

Moty/IbHOCTh KOHCTPYKIMH TPEIOCTABIISET IOJb30BATE/I0 AHAIA3ATOPA
MPAKTUIECKN HEOTPAHWYEHHBIE BO3MOKHOCTH KaK JIJIs TECTUPOBAHUS U TIPO-
BeJIEHUST M3MEPEHUH TapaMeTpOB TPAIUIMOHHBIX HHTEPMECoB, Tak U JIJIsl pe-
IIIeHNs IEPCIIEKTUBHBIX 38724 JIMArHOCTUKY CeTeil CBSI3MU.

Bremnuit Bug npubopa npejacrasien Ha pucyHke [1.1]

Puc. 1.1: Baemnuii Bux

Bepkym-MMT: Tecmuposarue Datacom



6 BBEOEHUE

[Iputop BepkyT-MMT cocTouT n3 CUCTEMHOTO OJIOKA € IBYMS CMEHHBIMI
MOJLyJIsIMU (KapTaMu ), PeaJu3yONIMI B3aUMOJIECTBIE € PA3INIHBIMI O0HEeK-
Tamu Tectuposanusi, Kak Hanpumep, KM (E1), unrepdeiicer nepenaun nan-
ueix (Datacom) uiam Gigabit Ethernet.

Cucremublii 010K obecrednBaeT OCHOBHYIO (DYHKITMOHAJIHLHOCTH TPUOOPA,
a MMEHHO: yIpaBJieHre KoMIoHeHTamMu maaTdopmbl Bepkyr-MMT, B3an-
MojieiicTBre ¢ mepudepuiiHbIMU YCTPORCTBAMU, KOHTPOJDb IJIEKTPOITHTAHUSI,
[I0JIb30BATE/ILCKII HHTEepdeiic, a TaKyKe CIeIUaJn3UPOBAHHBIE BHIYUC/IITE b
HBIE OIEPAINN U WHJIMKAIMIO COCTOSTHUI 1 PEYKUMOB M3MEPEHUIA.

Cucremusriit 6siok BepkyT-MMT comepKuT cieayroriye OCHOBHBIE KOM-
[TOHEHTHI:

® IIPOIICCCOPHBIN MO/IYJIb C IIPEAyCTAHOBJICHHON OIEPAIlMOHHONU CHUCTEMOI

U yCTPOHCTBAMU SHEPIrOHE3aBUCUMOI'O XPAHEHUs JAHHBIX,

JKHJIKOKPHUCTAJITTMIECKH S9KPaH C CEHCOPHOI TTaHeJIbIo,

HabOp MHIUKATOPHBIX CBETOIUOJIOB MHOIOIIEIEBOTO HA3HAUYCHIUS,

KJIABUATYDY,

AKKYMYJIATOPHbBIE OaTapen,

pasbeMbl I MOJIKJIIOUeHUsT nepudepuitHbIx yeTpoiicTs (Tocsiemosa-

tesibHbIH 11opT, USB-nnTepdeiichl, nHTepdeiichl JOKAJIBHON ceTn

10/100BaseT, pazbembr jgia kapr SD/MMC, TenedoHHOI rapHUTYDBI,

BHEIIHEr0 UCTOYHUKA 3JIEKTPOIUTAHNA ),

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

Cuernuaim3upoBaHHble CMEHHbIE MOJLYIIN (KapThl ﬁ) peanu3yioT B3auMo Ieii-
CTBHE ¢ COOTBETCTBYIONIEH cpeoii uamepenuii (manpumep, TKM umn Gigabit
Ethernet). O6b14n0 Ha KapTax yCTaHABIUBAECTCA OBICTPOAEHCTBY IOIIMIA IPOTIEC-
COp, B KOTOPOM TTPOU3BOISTCS BBITUCICHUST, XapaKTEPHBIE T JAHHOTO PEXKI-
Ma m3Mepennit. Pe3ymbraThl BLIMUCIEHTH TepeaioTes MeHTPATLHOMY TTPOIIEC-
copy maaTdOPMBI [IJIsT 0TOOPaYKEHUsT TOTH30BATEIO.

Kaprbl pas/imuHBIX TUIIOB OTJIUYAIOTCs JIPYT OT JIpyra HabOpOM almapar-
HBIX HHTEPdEcoB 1 mporpaMMHbIX omiuii. Kaxkiast kKapta uMeeT yHUKAIbHBII
CEpUITHBIN HOMED U MPEIOCTABIIACT NH(MOPMAIINIO O IIPOU3BOINTEE, THIIAX WH-
TepdeiicoB, pa3peIeHbIX OMIITX U3MEPeHuit u Ip.

1.2 KoMIiuieKT goKyMeHTaInnu

B zaBucumocTu or 3akazaHHbBIX OHL[I/IfI BMeECTe C HpI/I60pOM IIOCTAaBJIAIOTCHA
cleiyromnue pykKoBOJACTBa II0 IKCIJIyaTalldn:

1TepMI/IHbI CMEHHDBLE KApMblL T CMEHHDLE MO()y./lu B HACTOAIIEM PYKOBOJICTBE ABJIAIOTCA CUHOHU-

MaM#u " 6y,ELyT HCIIOJIL30BaThCA B TEKCTE Ha paBHLIX IIPpaBax

Bepkym-MMT: Tecmuposarue Datacom



1.3 ¥YBegomMmiienue o6 M3MEHEHUSX 7

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.

Bepkym-MMT: Tecmuposarue Datacom



2. OBIIIUME CBEJEHUS

[Moxcucrema ananmsa unrepdeiicos nepenadn ganabx (Datacom) na 6ase
mirargopmbl Bepkyr-MMT — npeanasHadena s MPOBEACHUsT U3MEPEHUIt
U JIUATHOCTUYIECKOTO TECTUPOBAHUS allapaTyphl Iepemadn JAHHBIX, 00ecIe-
quBalonieil ckopocts ot 50 6ut/c 1o 2 Méur/c.

2.1 OcobeHHOCTH MOIYJisI TeCTUpOBaHuUdA MHTepdeiicoB
nepegagn nanabix (DATACOM)

Kapra anamusa naTepdeiicos nepenaun naHubx (1anee — kapra Datacom)
pacmupsier Bo3aMmoxkaocTr BepkyT-MMT, no6aBiisist (DyHKIUN TECTHPOBAHUST
JIIsl TIOJITBEPIKICHUST TPABUILHOCTH IIPEJOCTABJIEHUST YCJIYT KaK TVI00AIbHbBIX
ceTell, TAK M MECTHBIX KAaHAJOB Iepefadn JaHubix. [Ipunbop mpusBaH moMovb
TEXHUIECKOMY TEPCOHATY OBICTPO M 3(DPEKTUBHO MPOBOIATH TECTUPOBAHNE
B IIPOIIECCE BBOJA B IKCIIYaTAIlMIO HOBBIX YCJIYT Iepe/iady JTaHHBIX U Jha-
THOCTHPOBAaHUS yiKe cyIecTByomeit cern. CrucreMa TeCTUPOBAHUS MOYKET UC-
[IOJIB30BATHCH U1l PEIIEHUST PA3IMIHBIX U3MEPUTEIbHBIX 33144, BKIIOYas U3~
MepeHUe CKBO3HOTO COCIMHEHUS B CETSX ME€PEJAadn TAHHBIX B PEXKUME dMYJIsi-
uuu DTE/DCE, MouuTopusr AByX HallpaBjIeHHIl IIepeadn Jjisl IOBBIIICHUSI
YPOBHsI JIMArHOCTUPOBAHUS ceTeil nepefad jannbix, FOX-rectupoBanue st
kouTpoJist jJocroBepaoct CIR B cersix Frame Relay, PING-rectupoBanue st
[IPOBEPKHU BO3MOYKHOCTH OpraHu3alluy coejuHenns B ceTsax Frame Relay.

Kapra Datacom obecrieqnBaeT 1nmpoBejienne n3MepeHuil B pezKuMax dMyJIs-
uuu DTE/DCE, a rak:ke B pexkunMe NaCCUBHOIO MOHUTOPHUHIA JIJIs CJIE LY IOIIUX
unrepdeiicos (coorsercrByer onmun B4-DA):

e X.24/V.11 (X.21, X.21bis)
o V.24/V.28
o V.24/V.35
e V.24/V.11 (V.35/RS-449)

st mopkovueHns K unrepdeiicaM mepemadn JTaHHBIX UCIOJIB3YETCH CO-
OTBETCTBYIOINI aJianTep, KOTOPBIH coeannsiercs ¢ miaardopmoit BepkyT-

MMT nocpencreom SCSI-Kabejist, HocTaB/IsieMOro B KOMILJIEKTe ¢ KapToil B4-
DC.

Bepkym-MMT: Tecmuposarue Datacom



2.2 KoMmniieKT mocraBKmn 9

Bremnnit Bug kaprer B4-DC npencrasien wa pucynke [2.1.

Puc. 2.1: Kapra B4-DC

2.2 KoMmnaekT nmocraBKku

e Mouysb B4-DC (cMenHasi KapTa) TecTHpoBaHUs HHTePdENHCcoB repeaadn
JTAHHBIX.

Ananrep Al - X.24/V.11

Ananrep A2 - V24/V.28

Ananrep A3 —V.24/V.11 (V.36/RS-449)

Apanrep A4 — V.24/V.35

Kabesb coemuaurepubiit Kapra—agamnrep Tun SCSI

Anayimz narepdeiicos nepeadn JaHHBIX. PYKOBOJICTBO 110 9KCILTyaTaIlIT

2.3 CocrosiHEe CBETOANOJHbIX MHANKATOPOB

JlJist KapThl aHAJII3a HHTEP(EHCOB Mepeladn JIAHHBIX OCYIIEeCTBIISETCS MH-
TAKAIASA I BA3YAJIBHOTO KOHTPOJIS HAJI YCIOBUAMA U3MEPEHUH W ITPUEMOM
JAHHBIX. TPEXIBETHDIE WHINKATOPHI 00ECTIETNBAIOT JOCTATOUHBINH O0HEM WMH-
dopmarm i1 aHAIN3a U TPUHATHAS PEIICHUI.

| |
Puc. 2.2: Nnaukarmst

Bepkym-MMT: Tecmuposarue Datacom



10

OBIIUE CBEIEHUS

LOS: orcyrcTBue curaaJia;

e 3esIéHBIIl — CHUTHAJ IPUCYTCTBYET TOCTOSTHHO ¢ MOMEHTa ¢HpOoca:

e Kpacublii — OTCYTCTBHE CUTI'HAJIA B JIAHHBIH MOMEHT;

o ZKénTeiit — ¢ MoMeHTa cOpoca MMEJIO MECTO IIPOIaJaHne
cATHAJIA.

LOC: norepst TaKTOBOI 9aCTOTHI:

e 3eJiHbIIl — IOTEpH TAKTOBOW YaCTOTHI HE ITPOUCXOIIIIO C
MOMeHTa cOpoca;

e KpacHplit — oTCyTCTBIME TAKTOBOI TACTOTHI B JAHHDBIN MOMEHT;

e JKénTwIit — ¢ MoMenTa cOpoca MMEI0 MECTO TTPOTIaIaHe
TaKTOBOW 9aCTOTHI.

BL: o6pbiB jimHUM:

e 3esiéHbIl — 0OpBIBA JIMHUK C MOMEHTa cOPOCa HE ITPOUCXO/TUIIO;
e KpacHublii — OOpbIB JINHUU B JAHHBI MOMEHT;
o ZKénreiii — ¢ MmomenTa cbpoca ObLT OOPBIB JINHUU.

BSL: norepst 6aiiTOBOII CHHXPOHI3AIINAN:

e BesiéHblil — GaiiToBasi CHHXPOHU3AIIUsI OOHAPYKEHA U He
HapyIajgach ¢ MOMeHTa cbpoca;

e KpacHblil — OTCyTCTBUE CHHXPOHU3AINN B JIAHHBIA MOMEHT;

e JKénTwIit — ¢ MoMenTa cOpoca MMEI0 MECTO TTPOTIAIaHIe
CUHXPOHUBAINH.

LSS: morepst cCHHXpPOHH3AIINKM TECTOBOH TOC/IE/I0BATETHHOCTH:

e 3eJieHbIl — CHHXPOHU3AIUS TECTOBOM II0C/IEI0BATEIbHOCTH
obHapyrkeHa 1 He Hapyliajgach ¢ MOMEHTa cOpoca;

e KpacHplit — OTCyTCTBUE CUHXPOHUBAIMHI B JAHHBIT MOMEHT;

e Kenrwrit — ¢ MoMeHTa cOpoca MMEIO0 MECTO IPOTaIaHue
CUHXPOHU3AITNN.

ALLO: Bce 0O:

e 3eJiéHbIIl — IpUHIMAEMasi MOCJIeI0BATETbHOCTD HE COIMEPIKUT
HYyJIei;

e Kpacuplit — B JJaHHBIIT MOMEHT B ITPUHUMAEMOI
110CJI€/I0BATEJIbHOCTU BCEe 3HAUEHUs — HYJIN;

e JKénTplit — ¢ MOMeHTa cOpoca UMEJIO MeCTO
TOCJIEJOBATE/IBHOCTD, COCTOAINAA U3 HyIe.

Bepkym-MMT: Tecmuposarue Datacom



2.4 BpIOop oIlepanmoHHOTO peXKnuma 11

ALL1: Bce 1:

o 3eJIéHBbIIl — IPUHUMAEMbI CUTHAJ HE COIEPIKUT
110CJIeI0BATEIbHOCTD U3 €UHHAIIL;

e Kpacuplit — B JJaHHBIIT MOMEHT B ITPUHUMAEMOMN
II0CJI€/IOBATEJIbHOCTHA BCE 3HAUEHUsI — €UHUIIBL;

o JKénThiii — ¢ MoMeHTa cOpOCa MMEJI0 MeCTO
TOCJIEOBATEILHOCTD U3 eIMHUAII.

Uupukaropsr LOS, LOC, BL, BSL, LSS, ALLO, ALL1 ue ropsgar, eciu co-
OTBETCTBYIOIIEE COOBITHE HE MOYKET WJIM HE JIOJIKHO OBITH TPOAHATU3UPOBAHO.

2.4 BpIOop orepalmoHHOTO peXXKumMa

Kapra ananmmsza uaTepdeiicoB nepeatin JJaHHbIX MOXKET (DYHKIIMOHUPOBATH
B pexKuMe, KOTOPBI MOXKHO YCTAHOBUTH C ITOMOIIBIO TpuyiozkeHus: IIpommBka
MuKpokoza miarsl (O-menio = Hacrpoiiku =IIpoimmBka MUKPOKO/1a
IJIaThI.

st yCIemHoro BBIMOTHEHUS MPOMIUBKY MUKPOKO/A ILIATHI JJIA KapTh
Datacom neobxoaumo:

1. 3akpbITh BCe BBHIOTHAEMbIE B JAHHBI MOMEHT IPUJIOYKEHUST AHAJIM3ATO-
pa BepkyT-MMT.

2. BemosauTh npuioxkenue IIpommBka MUKPOKOAA TJIATHI.

B BoInaaromem crmcke BeIOpATH BEPCHUIO MTPOIIUBKH.

4. Ins coxpaneHusl M3MEHEHUI U HEPEKJIIOYCHNS TEKYIIEero pexkKuma, Ha-
KaTh Ha KHONMKY OOHOBUTH MPOINUBKY.

w

YcTaHOBKa ONEPAITMOHHOIO PeKnMa 3aHnmMaeT okoJio 20 cexywnn. [lms 3aBep-
[IEHUS IIPOIEcCca CMEHbI PEXKNMa IIepe3arpyKarh Ipudop me TpedyeTcs.

Bepkym-MMT: Tecmuposarue Datacom



12 OBIIUE CBEIEHUS
@ OGHOBNEHWe NPOLLMBRN @ ®
Cnot 0 Cnot1
TUN HApTHI: el || Tun HapTH: datacom

THUN NPOLWWMBHA: prot || TMN NPOLLMBHA:
BepcuA NpoLINBHA: 015 || Bepcva NnpoLLWBHA: 0110
hdlc Bepeua 0.1.5 | dcom Bepeuna 0.7.8 v |
[ COBHOBUTE NPOLUNBRY ] [ OEHOBHTE NPOLUNBKY ]
CocTofHMe: CocCTOAHKE:
\ 0% [1l] 0% |

==

Ii_'}jﬂa@gms

Puc. 2.3: Beibop pezknma paboThl KapTh

Bepkym-MMT: Tecmuposarue Datacom
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3. BBLIBOP IMTAPAMETPOB U PEXXUNMOB
NU3MEPEHUN

[Togcucrema TecTupoBanusi UHTEpMEHCOB MepeIadn JJaHHBIX Ha Oas3e miaT-
dopmbt BepkyT-MMT mnpeiocrasiisieT BO3MOXKHOCTH aHAJIN3a B PEXKIME Tep-
munasa ¢ smyssnueii nosegenus DTE (Data Termination Equipment) wiau
DCE (Data Communication Equipment), a Takzke B pexkume HacCHBHOI'O MO-
HUTOPUHTA.

3.1 Hacrpoiika uarepdeiica

Jlyist IpoBejieHnsT M3MePEeHnii HeOOXOIUMO ITOIKJIIOUYNTh ITPUOOP K 00beK-
TaM TeCTUPOBAHUSA, UCIIOJIb3YsI COOTBETCTBYIONMUI ajanTep u KabeJn, a 3aTeM
BBITTOJIHUTH HACTPOWKY HapaMerpoB cmerHoit kaptbl B4-DC mocpecTBoM BbI-
noJsiHeHus1 riporpaMMbl Hactpoiika Datacom. Buj skpasa Bo BpeMsi BBIIIOJI-
HeHMsl HACTPOIKM ToKasaH Ha pucyHke (3.1}

Bepkym-MMT: Tecmuposarue Datacom



14 BbIBOP TIAPAMETPOB U PEXXMMOB U3MEPEHUN

kapTa:
MHTEPDERD [ TECTOBLA WAGAoH H DwMBKW 1 aBapnl
PEwWM ————————— ~ WHTep$elc Datacom CKOPOCTH
@ TepMaHan/DTE : @1 ][x36K ~]
) TepMwHan/DCE T ———————— 1 Y.24 acuH=p S ETIE
O MonuTaps/TD O TTC (McTo4HWE DTE) || BuTsl I;I o [s0 =
O MOHWTORARD @ TC (MCTOYHWE DCE) Cron-gut | 1 -
YETHOCTE

Puc. 3.1: Tlapamerpnr unrepdeiico Datacom
ITopsiyiok nacrpoiiku BepkyT-MMT jist TectupoBanust unrepdeiicos me-
pe/ladn JIAHHBIX:

1. Akrusuposars nporpammy Hacrpoiika Datacom (O-menro = Ananus
Datacom =-Hacrpoiika Datacom).
2. Bwibpars akrusnyio kapry B4-DC (cm. pucl3.2).

Bepkym-MMT: Tecmuposarue Datacom



3.1 Hacrpoiika uaTepdeiica 15

kapTa:
’1 TECTOBLA WAGAoH H DwMBKW 1 aBapnl
PegiM ————————————  WHTepdeiAc Datacom CKOPOCTH
@ TepuuHan/DTE [v.24 sync @1 ][=seK ~]
) TepMwHan/DCE T ———————— 1 Y.24 acuH=p S ETIE
O MonuTaps/TD O TTC (McTo4HWE DTE) || BuTsl El Al [50 =
O MOHWTORARD @ TC (MCTOYHWE DCE) Cron-gut | 1 -
YETHOC TE

Puc. 3.2: Beibop xaprhr

3. Tlome PexxumM 1103BOJISIET 3a/1aTh:

® DEXKHM SMYJISIUN (JIaHHBI PEXKUM HMCIOJIb3YEeTCs [JI TeCTHPOBa-
HUs JIMHEHBIX TPAKTOB):
— Tepmunuan/DTE — kapra BKJIIOUAETCS BMECTO TEDMUHATA B
kagecrBe DTE (okoHEUIHOrO 060pyI0BAHMS TIEPEIavn JAHHbIX )
B JIMHEIHBI TPAKT U UCIOJB3YETCsI KaK JJIsl Iepejadn, TaK U
JJ1d IpUEMa CUTHAJIA.
— Tepmunas/DCE — kapra BK/IIOYaeTCd BMECTO TEPMUHAJA B
kauecrse DCE (annaparypa nepenadu JaHHbIX).

e DEXXMM MOHWTOPHHIA (JaHHBIH PEXKUM UCIOJIb3YETCsI, KOIyla Heoo-
XOJIMMO OCYIIECTBUTH MOHUTOPUHTOBBLIN JOCTYI, 0€3 BJIUSIHUS HA
TPaKT):

— Monurop/TD — kapTa 0CyIIECTBJISET MOHUTOPHHI [EPeIa-
BAaeMOTO MOTOKA;

— Monurop/RD — kapra oCylIecTB/IsIeT MOHUTOPUHI [IPUHU-
MaeMOro MOTOKA.

4. Tlone Murepdeiic Datacom mno3BosisieT BHIOpATh TUIT HHTEPdeEica Ha
OCHOBAHWH HCIIOJb3yEeMbIX IPOTOKOJIOB JaHHBIX (puc/3.3):

o X.24;

Bepkym-MMT: Tecmuposarue Datacom



16 BbIBOP TIAPAMETPOB U PEXXMMOB U3MEPEHUN

e V.24 async (acMHXDPOHHBIIA);
e V.24 sync (CHHXPOHHBIIA).

KapTa:
MHTERGERD [ TecToBblA WabnoH H DwHBKW 1N aBapUI
PegnM ————————————— —~ MHTepdenc Datacom CKOpPOCTE
@ TepMuHan/DTE [V.24 sync | [|® 1 +][x56K ]
2 TepmMuHan/DCE O
V.24 sync =
© MoruTop/TD V.24 asunc O
O MoHWTaOP/RD =TT TACTO9ANE OCEF [ Tran—amT [ T /|| ————————
YETHOC T

Puc. 3.3: Boibop Tuna nnrepdeiica

Tun dbusuueckoro unrepdeiica (V.11, V.28, V.35) npubop oupesesser
ABTOMATHYECKN B 3aBHUCHUMOCTU OT IOJK/IIOYEHHOIO a/IalITEPA.
5. Jlyist aCHHXPOHHBIX PeXKUMOB (1iosie V.24 acuHXP) 1IPe0CTaBIeHa BO3-

MOXKHOCTH HACTPOWKH JIOIIOJHUTEIBHBIX Hapamerpos (pucl3.4):

e BuTnr — pa3smepHOCTH «CJIOBay;

e Cror-6uT — Koam4uecTBo croi-6uros (3Hadenue «1,5» obosnadaer

TOJILKO JJIUTEJIbHOCTH CTOIIOBOTO MHTEPBAJIA);
e YETHOCTb — pEKUM KOHTPOJISI YETHOCTH.

Bepkym-MMT: Tecmuposarue Datacom
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Tabnuna 3.1: 3uavenus noass YETHOCTD

3HaueHue Omnucanue

none 6e3 KOHTPOJIsT IETHOCTH
mark YCTAHOBKA, € TUHUTIBI
space YCTAHOBKA, HYJIsT

even YETHOE YUCJIO €JIMHUIL
odd HEYETHOE YUCJIO €IUHULI

kapra: [0 3]
MHTEPDERD [ TECTOBLA WAGAoH H DwMBKW 1 aBapnl
PEwWM ————————— ~ WHTep$elc Datacom CEOPOCTE
@ TepuuHan/DTE [v.24 async A= | BT
) TepMuHan/DCE T ————————— 1 ¥.24 acuHxp & | 128000 -
O MonuTaps/TD @ TTC (MCTo4YHWE DTE) || BuThl 8 | e [50 x
O MOHWTORARD @ TC (MCTOYHWE DCE) Cron-gut | 1 -
. 1280008UT/C
YETHOCTE [NONE =
mark
space
even
odd

Puc. 3.4: Beibop pe:kuMoB KOHTPOJIS 9ETHOCTU

6. T cuaXpOHHBIX MHTepdeiicoB mepenaun (ecau BbOpaHo nose V.24
Sync) MOXKHO 33J[aTh UCTOUYHUK CUHXPOCUTHAJA B 3aBHCUMOCTH OT pe-
KUMA SMYJIATTUN:

e TTC — ucrounukom cuaxpocurtaja ssisercs DTE;
e TC — ucrounukom cuaxpocuraasa ssisiercs DCE.

7. Tlosile CKOPOCTB TMO3BOJISIET 33JIaTh CKOPOCTh TecTupoBanus (pucl3.5).

Bepkym-MMT: Tecmuposarue Datacom
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kapTa:
WHTEPDERC [ TECTOBLA WAGAoH H DwMBKW 1 aBapnl
PegiM ————————————  WHTepdeiAc Datacom CKOPOCTH
@ TepMaHan/DTE [¥.24 sunc O 1 Ff[=sek F]
) TepMmuHan/DCE D ————————— ¥.24 acuHxp ) W
O MoHATORATD O TTC (weTodHuE DTE) || EuTe [s  F o300 [l
) MaHUTOR/RD @ TC (MCTOYHWE DCE) CTon-8uT —iggo
YETHOC TE 2400 =

Puc. 3.5: Beibop ckopocTu nepejadn JaHHBIX

3.2 TecroBsblil 111a0JI0H

ITocse ycranoBKu mapaMeTpoB MHTEPQEHCHON YacTh CHCTEMbI Iepeiadn
JIAHHBIX HEOOXOIUMO HACTPOUTH PEKUMBI IIEPEIAYU /IPUEMA TECTOBBIX MOC/Ie-
JOBATEILHOCTEH. DTO MPOM3BOANTCS B 3aKjIaaKke 1ecTOBbI ITAGJOH TIpO-
rpammbl Hacrpoiika Datacom (puc/3.6).

IToste Tur mo3BoJIsieT BRIOPATH THUIT TECTOBOM TTOC/IEI0BATEILHOCTH U3 CJIe-
JIYIOIIEro CIUCKA:

2¢6 — reHepaIys ICeBIOCHYyYaiinoil noceropaTeapaocT 286 — 1;

[ ]

e 2e9 — reneparus ICEBJIOCIYYANHON TOC/IE0BATETHHOCTH 29 — 1;

e 2ell — remepamus ICEBIOCTYYARHOMN Tocae0BaTeapHOCTH 211 — 1;

e 2¢l5 — remepanus ICEBIOCTYYAlHOM Tocae0BaTeIbHOCTH 217 — 1;

e 2¢23 — remepanus ICEeBIOCTYIalHOM TocaeqoBaTeabHOCTH 223 — 1;

e Bece 1 — Bce 1;

e Bce 0 — Bce 0;

e 55 — depeJlOBaHUE HYJIEH U €UHUIL B IIOTOKE JIAHHBIX;

e TecroBblil MAOJOH — TeHepalus IOCeI0BaATeTbHOCTH, ONPeIeIEHHON
[TOJTb30BATEJIEM.

[Tons Bairr 1, Baiit 2, BaiitT 3 nossoJisitor ornpeienTs 24 6uTa moJib30-
BATEJIbCKON TOCJIEIOBATETLHOCTH.

Bepkym-MMT: Tecmuposarue Datacom
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s pemaxktupoBanus noseir Baiir 1, Baiir 2, Baiit 3 naxkmure mepom
B OJIHO M3 OKOH M C IIOMOIIBIO KJIABUATYPBHI HAOEPHUTE HYYKHOE KOJIMIECTBO
HyJIell 1 eJUHUII.

e uBepcus RX — moJsie mo3BoJIsIeT BKIIOYUTH HHBEPTUPOBAHNE TTPUHU-
MaeMOI TeCTOBOM 110CJIeJ0BATEJIbHOCTH.

e Nusepcuss TX — moJie m03B0JIsIET BKIIIOYUTH MHBEPTUPOBAHUE IT€PEIA-
BaeMOI TECTOBOIl MMOCJIeI0BATETHHOCTH.

kapTa: [:3
WHTEepgere | TecToBwn watnoH | OwdbkK ¥ aBapui
O 2e6 |G Boce 0O TecToewR wabnoH BanT 1
O 2e3 |0 Bce 1 BaiiT 2
@ 2e11 |0 55 BaifT 3
O 2els 1 MHBEPT. TX
© zeza ] MHEEPT. Rx

Puc. 3.6: IlapameTpbl TECTOBBIX MOCJIEIOBATEILHOCTEH

3.3 T'enepanusi oiubOK 1 aBapuii

Ecan B mporecce nposejienns m3Mmepennii Tpefyercs BHECEHHE IIPE/IHA-
MEPEHHBIX OMMOOK WM YyCTAHOBKN apapuii, B 3akiagke Omubku u aBa-
puM HEOOXOJMMO YCTAHOBUTH Hy»KHbIH Tun coObitust (pucl3.7). Tenepanust
aBapuilHbIX COOBITHH MM OMUOOK MPON3BOANTCs B porpamme VIsmepenust
Datacom (cum. pazzgenl4).

Bepkym-MMT: Tecmuposarue Datacom
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kepra: [E]
[ MHTEPBERC ” TecToBwR walnod | Ouwifiky W aEapin
OwrBEm ABAPLN
@ SLIP- O SLIP+ O E-hit @185 O BSL O LOC
@ EPAR @ EFRA

BpeMa (0.1 | [ Npoaonx

CKOPOCTE

CHETUWIE

- | O Npoaonx

Puc. 3.7: Ilapamerpsl renepanuu ommbOK U aBapuii

[Tapamerp OmmMbOKU ompeesseT THII OMMUOO0K U3 CJIETYIOMIErO CINCKA:

e EPAR — remepaius ommoKy IETHOCTH MAKETa;

e EFRA — remepanus omubKu CTPYKTYPhI aKeTa;

e E-bit — reneparus 6GUTOBBIX OMIUOOK B MOCJIEI0BATETBHOCTH;

e SLIP—— renepariust OTpHUIIATEILHBIX TPOCKAIB3BIBAHWIT B TECTOBOU IO~
CJIEJIOBATELHOCTH;

e SLIP- — renepamusi 1oJI0KUTE/IbHBIX IIPOCKAJIB3bIBAHUI B TECTOBOI I10-
CJIEJIOBATE/IBHOCTH.

[Tosre CkOpOCTH OmpeiesisieT CKOPOCTh BCTABKH ONMMNOOK. YCTaHABINBACT-
Cs1 TIPY TIOMOIIHA TIEPA.

[Tose CuéTuymK ompejieisier KOJIUIeCTBO OIMMMUOOK jist BCTaBKU. MOKHO
ycTaHOBUTH IIPOIOJI2K — HENPEPBIBHYIO BCTABKY OIMMOOK W YHCEI.

[Tapamerp ABapuu omnpeessier THII aBAPUil U3 CJIEIYIONIETr0 CIIACKA!

e LSS — curnas morepu CHHXPOHH3AIIUH C IPUHIMAEMON TECTOBON MTOCIe-
JIOBATE/IbHOCTBIO;

e BSL — curnas norepu 6afiTOBON CHHXPOHU3AIINN;

e LOC — curnaj norepu TakKTOBOW YaCTOTHI.

Suadenne nosis Bpems onpenesisier UINTEIHHOCTh TE€HEPAINN ABAPUIA.
VceranasiauBaercs Wian 4uciio, win IIpomosizK — HempepbiBHAS TeHEPAIIHA.
JlocTynHble aBapuifHble COOBITUS U OMIMOKK IPEICTaBICHbI B Tabsmie |3.2.

Bepkym-MMT: Tecmuposarue Datacom



3.3 T'eneparius omubOK U aBapuii

21

Tabmuma 3.2: Omubku n aBapun

A panrep Ncrounuk ABapun O1mnbxu

V.24/V.28 DTE, DCE LSS E-bit, SLIP+, SLIP-, EPAR, EFRA
V.24/V.35 DTE LSS E-bit, SLIP+, SLIP-
V.24/V.35 DCE LSS, LOC E-bit, SLIP+, SLIP-
X.24/V.11 DTE LSS E-bit, SLIP+, SLIP-
X.24/V.11 DCE LSS, LOC, BSL E-bit, SLIP+, SLIP-
V.24/V.11 DTE LSS E-bit, SLIP+, SLIP-
V.24/V.11 DCE LSS, LOC E-bit, SLIP+, SLIP-

Bepkym-MMT: Tecmuposarue Datacom
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4. N3MEPEHUA G.821/G.826/M.2100

D10 pexKuM pabOTHI NIPEJICTaB/IsIeT Hanboiee BaXKHbIe PE3Y/ILTAThl n3Mepe-
HUSL.

s Bxoza B mporpaMmy HaxkmuTe Ha nkoHKy VI3mepenus DATACOM.
PesynbpraTsl n3aMepennit MOYKHO IIPOCMOTPETH B CJIEIYIONIUX 3aKJIaKaX:

e OcHOBHBIE TAapAMETPHI;

o G.821;

e G.826/M.2100.

[Tepeximtouenne MeK Ty SKPAHAMEI OCYIIECTBIIACTCS IEPOM.

st 3amycka/octaHoBKY u3MepeHuii ucnosb3yiite kiasuiry Crapr/Crorr.
[Toce naxkatusa na xknonky CrapT nogsaTcd KHOIKH BcTaBka OIIMOOK 1
BcraBka aBapwuii, IO3BOJIAIONINE YIIPABIATEH IIPOIECCOM T'€HEPAIHH ONIHOOK
W aBapui.

Bup skpana nmpubopa B pexkume m3mepennii Datacom mokazan na pucl4.1.

kapTa: Fri Jul 27 2007

OCHOBHHE MAPaMETPH I G.821 u G.BE26AH. 2100 ” KPOHOrPaMME ABAPHIA ” FUCTOrPaMMbl

LOS o #0s 0

ET 00:00:08 | RT 00:00:00 | | - i ;
BL 0| 8L 0

BIT 0 | BER of|BsL 0| ®BSL 0
Lss 0| %8s 0

EPAR 0 | EPARR o||Bce © 0| %8ce 0 0
e 1 0 | %CE 1 0

— N — ol [P 0| %5LP+ 0
SLP- o | =aLp- 0

CTapT il BCTamka oMok Il BCcTaBka apapui ]

Puc. 4.1: zmepenus. OcHOBHBIE TapaMeTPhI

Bepkym-MMT: Tecmuposarue Datacom
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Oxpan 3akiaakn OCHOBHBIE MApaMETPBI COJIEPKUT JIAHHbBIE U3MEPEHNii,
CBsI3aHHBIE C OCOOBIME TUIIAMHU NCKAKEHUH MHPOPMAINK, TAKUMUA KaK Hapy-
[IeHne KOJ[a, OIMUOKN YETHOCTH, OMMUOKM CTOn-OuTa U jApyrue. B Hem Takxke
coobaercst 000 BCeX KPUTEPUSIX PEIOCTABICHIS YCIYT, TAKAX KAK CEKYH/IbI,
MOPaKEHHbIE OMMUOKAMHU, U MPOIEHTHOE COOTHOIIEHUE CEKYHJI, TMOPAaYKEHHBIX
OITIOKAM.

B zaknanke G.821 mpejcTaBiieHbl BCe TApaAMETPbl, KOTOPhIE M3MEPSIOTCS
o pexomentaruu G.821 «Ilapamerpsl OMMOOK MeXKIyHAPOIHOIO IU(MPOBOIO
coenunenusi ceru ISDN Ha ckopocTu HUZKE TIEPBUYHON>.

B zaksanke G.826/M.2100 npecraBieHbl BCe HapaMeTpbl, KOTOPbIE U3~
MepsaroTes o pekoMmerganun G.826 «ITapamMeTpbr m HOPMBI OMITUOOK MEXK Ty Ha-
POJHBIX IUMPOBBIX COENHEHUIN HA CKOPOCTU BBIIIE [TEPBUTHON .

BoJibimmHCTBO pe3y/IbTaTOB U3MEPEHUs] UMEOT CUeTINK, 0TOOparKaeMblii B
[IepPBOil KOJIOHKE, a TaKKe 3HAUeHNe COOTBETCTBYOMIENl CKOPOCTHU UJIU IIPOIEHT-
HOT'O COOTHOIIIEHUsI BO BTOPoii Kostouke. Hanpumep LOS nsobpazkaercs B mep-
BOIl KOJIOHKE, a COOTBeTCTByIomuii emy mapamerp %LOS — Bo BTOpoil Ko-
Jiorke Toit ke crpoku. LOS npencrapiser coboil CIETINK CEKYH/I, B TE€ICHNE
KOTOPBIX CHT'HAJ OTCYTCTBOBaN, a %LOS — nporeHTHOe COOTHOIIIEHE.

4.1 OcHoOBHBIE TapaMeTpPhbI

Buz sakiagku OcHOBHBIE ITapaMeTphbl ITOKa3aH Ha pucyHke [4.1.
IToxpobroe ommcanme m3MepsIeMbIX 6a30BBIX TTAPAMETPOB ITPUBEICHO B Tab-

JaTIe

Ta6smma 4.1: Onucanne OCHOBHBIX NapaMeTPOB

ITapam. Omnucanue Dopmyna Enx. naMm. ITpumeuanue
Bpewmsa, ocrasmeeca 10 KOH- Y HenpepbiBablit oOpaTHBI
RT pen, A OO6paTHbIil c96éT CeKyHJIa “Tpep P
1a recra CUET ¢ HAvAJIA TeCTa

Bpewms, mpormeiiee ¢ Hagaia - HenpepriBHeIit oTcHéT ¢ Hava-
ET DEME, LpOIHEZ, Hakommrenbublit cuér | cexynja pep

Tecra Jla Tecra

CuéTunK KOoJIMuecTBa IIpu orcyrerBun cHHXpoOHN3a-~
BIT OMMOOYHBIX OUT ¢ HaYAJIA HakonurenbHblil cuéT | OommOKa | UM TECTOBOII MOC/IEI0BATEIb-

Tecra HOCTU He TOJCYUTHIBACTCS

BIT ABIT — KOJI-BO NPHHSATBIX

BER CKopocTb GUTOBLIX OMUOOK ABIT Gur

Cuérunk KOJIMUeCTBa [aKe- ..
IToncuaér ocymecTnistiercs st

EPAR TOB, cojepxKamux omuOKy | HakonureybHbiit cuér | ommbka .
. ! acunxponnoro unrepdeiica.
YETHOCTHU
OrHocuresbioe  3HavYeHue OrHolenue KoJ-Ba MaKeToB ¢
EPARR | kosmuecTBa  [AKETOB c OIIMOKON 4éTHOCTH K 00IIeMy
onmbKOI IETHOCTH THCTY TaKeTOB

CuéTunk KOJIMYeCTBa MaKe- ..
Iloscuér ocymecTsisiercs st

EFRA TOB, cojepxKamux omuOKy | Hakonurenbupiii cuér | ommbka N
aCHHXPOHHOTO nHTEpdeiica
CTPYKTYPbI
OrHocuTeIbHOE — 3HAYEHHE OTHolIEHNE KOJI-Ba, AKETOB C
EFRAR | koimdecTBa  [1aKeTOB c OIIHOKON CTPYKTYPBI K 0011e-
onbKON CTPYKTYPBI My YHCJIy HaKeTOB

Bepkym-MMT: Tecmuposarue Datacom
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N3MEPEHUSA G.821/G.826/M.2100

Tabuna 4.1: Onucanue 0CHOBHBIX HAPaMeTpoB (IIPOIOJIZKEHHE)

ITapam.

Omnucanne

Dopmyna

En. uzm.

ITpumeuanue

LOS

IMoscuér cexymm, BO Bpemst
KOTOPBIX OBII HOTEPSIH CUI-
Hau

HaxonurenpHsrit caér

CeKyHIa

%LOS

IIponenT cekyHz, BO Bpemst
KOTOPBIX OB TOTEPSIH CHI-
HaJI

LOS

ST * 100%

%

LOC

Ilojcuér cekynj, BO Bpe-
M KOTOPBIX 6BUTB, HOTepﬂHa
TaKTOBagd dacToTa

HaxonurenpHsrit caér

CeKyH/Ia

IToscuaér ocymecTsiistercs it
CHHXPOHHOTO nHTepdeiica

%LOC

IIponenr cexyma, BO Bpe-
M KOTOPBIX 6})1.]13, norepsaHa
TAKTOBas JacTOTa,

LOC , 100%

%

BL

Tloxcuér cekyHza, BO BpeMst
KOTOPBIX ObliI 0OPBIB JIMHUI

Hakommurenpusrit caér

CeKyH1a

%BL

IIporent cekymJ ¢ Havaia
TECTHUPOBAHUs, B TCUCHUE KO-
TOPBIX  [POUCXOANT  OOPBIB
JTMHAN

BL
BL 4 100%

%

BSL

Ilogcuér cexyns, BO Bpems
KOTOPBIX Obliaa morepst Gaii-
TOBOI CMHXPOHMU3AIN

HaKOl[l/[TeJIbeIﬁ cuér

CeKyH/JIa

Ilozcaér ocymecTnistiercs st
unrepdeiicos X.24/V.11

%BSL

HpOL[eIIT CEeKyHJ ¢ Ha4JaJja
TCCTMPOBHHMH, B T€4YCeHHe KO-
TOPBIX IIPOMCXOJIMJIA 110TePs
GaiiTOBOI CMHXPOHM3AIIUT

BSL
254 % 100%

%

LSS

ITogcuér  xommduecra  ce-
KyHJl, B Te4eHue KOTOPBIX
OTCYTCTBOBaJI CUTHAJ CHH-
XPOHU3AIUI TECTOBOI
II0CJIeI0BATEILHOCTH, co
BPEMEHU HavaJla TecTa

Hakonurebabiii caér

CeKyHJia

%LSS

HPOHEHT KOJIm4IecTBa ce-
KyHI, B Te€4YeHHEe KOTOPLIX
OTCyTCTBOBaJIa CHUHXPOHu-
3a1 s TECTOBOI ocJie 10~
BaTeJbHOCTH, CO BpeMeHn
Ha4JaJia TecTa

LSS 4 100%

%

Bce 0

ITogcuér cexynj, B TedeHue
KOTOprX TII)HHH]\.’I&J'I&CB 110~
ciestoBaTesibHOCTD «Bee 0»

HaxkonurenbHblil caér

CeKyHJIa

%Bce 0

IIpouent cekyHj, B TeueHue
KOTOprX IIpl/lHI/II\,'IaJIaCb 110~
csreoBaTetbHOCTE «Bee 0, ¢
HavdaJia TecTa

BeeO
B0 4 100%

%

Bce 1

Ilogcuér cexynj, B Tedenue
KOTOPBIX ﬂpﬂHH]\AaﬂaC}; 110~
cieioBaTesIbHOCTE «Bee 1»

HaxommrenbHbix caér

CeKyHJIa

%Bce 1

IIpouent cekyHnj, B TeueHue
KOTOprX TII)I/IHH]\.’I&J'I&CB 110~
cetoBaTesbHOCTD «Bee 1y, ¢
Havaja TecTa

Beel  100%

SLP+

C‘IéT"IVIK TI0JIOZKUTEJIbHbIX
HpOCKaJ'ILSbIB&HI/Iﬁ B TeCcTOo-
BOIt TIOCJIEI0BATEIbHOCTH

HaxonurenpHsrit caér

ommbKa

Bepkym-MMT: Tecmuposarue Datacom
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Tabiuna 4.1: Onucanue OCHOBHBIX HapaMeTpoB (IIPOIOJIKEHNE)

ITapam. Omnucanne Dopmyna En. nam. ITpumeuanue

HpO]IeHT KOJIM4decTBa I10J10-

ZKUTEJIbHBIX IIPOCKaJIb3bIBa~ SLP
! b LLt +100% %

HHUM B TeCTOBOM IIOCJIeIOBa~

TeJIbHOCTHU C HavaJia TecTa

%SLP+

Cuérunk OTPUIATETBHBIX
SLP— NIPOCKAJIb3bIBaHUl B TecTo- | HakomuTesbHBIN cH6T | ceKyHIa
BOI1 II0CJI€10BATE/ILHOCTH

HpOIIt‘,HT KOJIm9ecTBa oT-
punmaTe/JabHbIX  ITPOCKAJIb3bI-

%SLP— | Baumit B TecTOBOIl TOC/IE- % * 100% %
JlOBaTEe/JIbHOCTHU C Ha4daJ1a
Tecta

4.2 G.821

Bug zaknagku G.821 nokasan Ha pucynke 4.2]

KapTa: Fri Jul 27 2007
[ OCHOEHbE NMApPaMETPE I G.821 [ G.B26/H. 2100 ” XPOHOrPaMME ABEPWE ” [WCTOrpaMMel

BIT 0 | BER Q

SLIP+ 0 | SLIP- 0

s 0 | s 0

RS 0 | 5 0

ES 0 | %ES 0

SES 0 | ¥SES 0

CLUrBER 0

CTon i BcTaBka ownboK ][ BCcTaBka aBapuil ]

Puc. 4.2: Usmepenus. ITU-T G.821

IToxpobroe omucanme m3MepsIeMbIX TAPAMETPOB B COOTBETCTBUHU ¢ Peko-
Menganueii G.821 npusegeno B Tabdsmie [4.2.

Bepkym-MMT: Tecmuposarue Datacom
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Ta6suna 4.2: Onucanne napamerpos pekoMenganuu G.821
ITapam. Omnucanune Dopmyiia Ex. u3m. VYciioBre ndMepeHust
IIpu oTcyTCTBHE CHHXpOHU3A-
Cuerunk KosmmuecTsa omunbod- | HaxkonurenabHbrit b Y . P
BIT OMMOKA | [UU TECTOBOII MOC/IE0BATE b~
HBIX OUT C HaJYaa TecTa caer
HOCTHU HE CUUTaeTCd
ABIT KOJI-BO IPUHSITHIX
BER CxopocTh OGUTOBBIX OIMNOOK _BIT_ P
ABIT 6ur
Cuerdnk KOJIMIecTBa TTosozkuresbHOE TPOCKAIIB3bI-
SLIP+ TIOJTOKHUTETBHBIX HaxonurensHbrit omuGKa | BHC HIOBTOPEHUE OJ[HO-
[IPOCKAJIb3BIBAHUI B TECTOBOIL caer ro 6uTa TECTOBOI mOCIenOBa-
[IOCJIEI0BATEIILHOCTH. TEJILHOCTH.
CYeTdnK KOIMIECTBA OTpuraresibHOE IPOCKATB3bI-
SLIP OTPHIIATEIHHBIX Haxonurenbubrit omuGKa | B — 9TO HCKIIOUEHHe ofi-
POCKAJIb3BIBAHUI B TECTOBOIL cuaer HOrO GUTA TECTOBOIl HOCIIE0-
110CJIC/[0BATEILHOCTH. BaTEJBHOCTH.
uUs KosiaecTBo HeZOCTYIHBIX HaxonurebHbrit cexyiLIa
cexymil ¢ magama Tecra caer YHA
%US IIpornenT HEOCTYIHBIX CEKYHL US 4 100% %
€O BpEMEHH HavaJIa TecTa ET
KoumtecrBo cekyH1, opazkeH- N —
HBIX ommbOKamu, ¢ Hadasga Te- | HakommrenbHbrit YHAa, Hop
ES CEeKYHJa | KaMy, He yIUTHIBACTCS B Tede-
cra. 9TO CEeKyHbI, HMEIOIIIe caer .
XOTST 6LI oy OH_II/I6Ky HHUE HEJOCTYITHOU CEeKYH/IbI
%ES IIponenT cexymnJ, HOpayKeHHbIX ES . 100% %
OmHUOKAMHE € HAYAJIA TECTA. AS
KomuaecTso cekyn, c
€KyH/1a, HECKOJIBbKO pa3 Io-
HECKOJIBKO Pa3 HOPAKeHHBIX . yHA, p
HHKOIIMT(‘JlebIM pazKeHHasd 0LL[1/I6KEM\AM, He cYun-
SES onmbKaMi, ¢ HAYaJIa TecTa CEeKyHIa
(CEKyH/ILI)I €O CKOPOCTBIO cyuer TaeTcd B TedYeHue HeIOCTYII-
_ HOM CeKyH/Ibl.
ommbGok > 1073). v
TIporeHT CeKyH, HECKOIBKO
%SES pot i, SES +100% %
pa3 MOpayKEeHHbIX OINOKAMU
AS KosmdecrBo  jocTynnpix — ce- AS = cexyILIa
KyH, (CeKyHJl FOTOBHOCTH) ET —UAS YA
IIponenT cexymns roroBaocTn ¢
%AS pon B AS 4+ 100% %
MOMEHTa HadaJIa TeCTHPOBAHS
Texymiast cKOpOCTh GUTOBBIX Teur pom
curBER omuboK, yCpeHeHHAs! 38 2 : 0 i Tewr = 10cex

BpeMmst 10 cek n menee

4.3 G.826/M.2100

Bu skpana nokasan Ha pucyske 4.3

HeocTymmbie ceKyHIbI OTCHUTHIBAIOTCA OT Hadasa 10 HOCIe0BATEIBHBIX CEKYH/T, HECKOIBKO
Pa3 IMOpasKeHHBIX OMIMOKAMIE, U 3aKAHINBAIOTCA B Hadase 10 CeKyI, ne MOPaykeHHbIX OMIMOKAMI.

Bepkym-MMT: Tecmuposarue Datacom
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[ OCHOBHLE NAPAMETRH H G.521 } G.526/M.2100 | ¥pPOHOrPaMMe 8BEPKHA ” FMCTOr PaMMel

Fri Jul 27 2007

EB{6nok) =

BBE - | #BBE =
us - | ®US =
AS - | #AS -
ES - | ®ES =
SES - | ¥5ES =

C1on )l

BcTaeka ownbok ][

BCcTaBka asapui ]

Puc. 4.3: Usmepennga. ITU-T G.826,/M.2100

Onucanne napamerpos Pekomenmarmmu G.826,/M.2100 npejcrasieHo B Tab-

smre [4.3]

Tabmuua 4.3: Onucanne napamerpos pekomenganun G.826

Ilapam.

Onucanue

Dopmyia

En. usm.

VYciosue usMepeHusd

EB(610K)

Cuerynk KOJIMYECTBA  OIINH-
00YHBIX OJIOKOB C Hadajga Te-
cra

EB = CRC

610K

BBE

Cuerunk GJIOKOB ¢
donoBBIME OImHOKaMN
(cunratorcs 6s10Ku ¢
OnMOKaMI 32 UCKJIIOUCHUCM
IpUHATBHIX BO BpeMs SES nim

UAS)

Hakonmrenbasrit caer

610K

%BBE

Kosddunuenrt 6510K08 ¢
donOBBIME OmIMOKaMN
(MCKITOAsT IPUHATDIE BO
spems SES u UAS)

BBE
T000+(AS—SES)

* 100%

%

Us

KOJIH‘IE‘,C'I'BO HEJIOCTYIIHBIX Ce-
KVH,ZF C HagaJla TecTa

Hakonmrenbubit caer

CEeKyH1a

%US

HpOHCIIT HEJIOCTYIIHBIX  Ce-
KYH/[ CO BPpCMCHU HadvaJja Te-
cTa

g—i * 100%

%

2HemocTyIHbIE CeKyHIBI OTCINTHIBAIOTCA OT Hadasa 10 MOC/IeI0BATEILHBIX CEKYH I, HECKOIBKO
pa3 [MOpazKeHHbIX OINOKAME, ¥ 3aKAHINBAIOTCS B Hadase 10 CeKyH I, He OPAYKEHHBIX OITHOKAMI.

Bepkym-MMT: Tecmuposarue Datacom
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Tabuuna 4.3: Onucanne napamerpos pexomenganuu G.826 (npogoszkenue)

ITlapam. Omnucanne Dopmyiia En. n3Mm. | YciioBue nusmepeHust

Kosmgecrso cekyHi, mopa- CekyH/1a, opaKeHHast
JKEeHHBIX OIMMOKaMU, C Hada- . ommbKaMu, He

ES Hakomurenbubrit cuer CeKyH/JIa
Jla, TecTa. ITO CeKyHIbI, HMe- YVUUTLIBAETCS B T€UCHHE
oIye XOTs Gbl OJHY OIIHOKY. HEJIOCTYIIHOM CeKYH/bL
IIporenT cexyH,

%ES POt YA, ES «100% %
MOPaKEeHHBIX OIIHOKAMI
Kosmuecrso cexymn, CekyHIa,  HECKOIBKO
HECKOJIBKO Pa3 MOPAKEHHBIX pa3 HopazKeHHast OIIHb-

SES OmuOKaMH, C HAYasIa TeCTa Haxkonurenbublit caer CeKyHJa | KAMU, He CUUTaeTCs B
(CeKyH/IBI €O CKOPOCTBIO TeUeHHe  HeJIOCTYIHOI
ommbox > 10_3)4 CEeKYH/IbI.
IIporeHT cexyH 1, HECKOIIBKO

%SES pa3 MOPayKeHHBIX OMIHOKAMH SES «100% %
C MOMEHTa HaJajla TecTa
KOJII/I‘ICCTBO JIOCTYIIHBIX

AS Aoety AS =ET —UAS CeKYH/Ia
CeKyH/, (CeKyHJI TOTOBHOCTH ) i
IIporenT cekyHZ TOTOBHOCTH .

%AS pory i AS 4 100% %
C HaYaJIa TeCTHPOBAHMUSI

4.4 JIanTeJbHOCTH M3MEPEHUS

Baknayka JIJINTEIbHOCTh U3MEPEHUS CIIYXKUT JijIs 3aJaHUsl BPEMEHU
poBeJieHusT u3Mepenuit. st 37oro HeoOXOAMMO yKa3aTh KOJIMIECTBO YACOB,
MUHYT, TIOCJIE YeT0 TeCTUPOBAHNE aBTOMATHUIECKN 3aBEPITATC.

[ OCcHoBHEIE NapamMeTpk! ” G.e21 " G.826/M.2100 H XpoHorpammel asapui ” TucTorpamme! l AnvTeneHOCTE HaMEpEHWA L

yaca MWHYT

AnuTENEHOGTE HAMEPEHWA:

Crapt }[ BeraBka owmMBok ][ BcraBka asapuil ]

(
GEAE’ ﬂ.d@gmz

Puc. 4.4: Bug sxpana JdauTeIbHOCTh U3MepeHuin

Bepkym-MMT: Tecmuposarue Datacom
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B caydae ykazanusi HyJIeBBIX 3HAYEHUN OTCYET BPEMEHN W3MEPEHUi Ipo-
JOJIZKaeTcd OT HyJsd JI0 IpepblBaHUsA TeCTUPOBAHUSA I10JIb30BATEICM.

Bepkym-MMT: Tecmuposarue Datacom
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5. PE3VJIBTATBHI U3MEPEHUNI

Paznenst Xpornorpammbl aBapuii 1 I'mcTorpaMMsbl 1103BOJISIOT 0TOOpa-
JKATh TOJIyUYEeHHbIe Pe3yJIbTaThl U3MepPEeHUil B rpaduieckoil popme.

lopuszonTaibHast och — IIKaJja BpeMenu n3dMepenunit. Hagaabaas Touka ocu
COOTHOCUTCsI C BpEMEHEM HavaJIa U3MEPEHUI U JTajiee TPAJIyUPyeTCcs B COOTBET-
CTBUU C BBIOpaHHBIM Maciitabom — 1, 5, 15, 30 muayT mim 1 gac.

st mocTpoeHnst U TPOoCMOTpa rpaduIecKuX OTIETOB HEOOXOIMMO:

1. B uporpamme U3mepenusi Datacom = G.821/G.826/M.2100 ak-
TUBUPOBATH M3MEpeHUs], HaxKaB KJasuiny Crapr.

2. TlepefiTu K HHTEpECYIONEMY pas/iey rpaduuecKnx 0T9eToB (IIporpaMmMa
Nsmepenuss Datacom = Xponorpamwmbl cobbrTuii nin Mamepe-
Hus Datacom = I'mcTrorpammsr).

3. Boeibpars maciiTad mKaJjibl BpeMEeHN M3MEePEeHuit.

5.1 TI'mcrorpamMmmsbl

Bu skpana npejcrasien Ha pucynke [5.1]

Bepkym-MMT: Tecmuposarue Datacom
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(@) rucpen @ ®

beenz Thu Jan 81970

[ OCHOBHEIE NapaMeTpkl ” G.821 " G.826/M.2100 H XpoHorpammel asapui l TucTorpammel [ OnvTenEHOCTE MIMEPEHMA I

Macwrat BpemeHu: MUH
Lss A 4

00:00 00:05 00:10 00:15 00:20 00.25 00:30 00:25 0040 00:45 00:50

108 —

...... s B

1000 oo it BT VRS IO T S —
L L B By iy B R R

0000 00:05 0010 00:15 00:20 00:25 00:30 00:35 0040 0045 00:50

[ Cren }[ Beraska owmnbok ][ Bcraska asapui ]

U‘E‘@ ?j“.@gmz

Puc. 5.1: 'ucrorpammer aBapuii n ormubox

I'paduk npepocraisger HHOOPMAIINIO O PACIPE/IETICHNN COOBITUN, HAOIIIO-
JlaeMbIX B TedeHune rnepuoja usmepenuii. [Ipu obnapykenunn cobbITHsI 38 1aHHO-
ro THTA Ha TpaduKe MOIBATCS CTOIOET, BLICOTA KOTOPOTO OYIET YBEININBATh-
CsI TIpU ODHAPYKEHWH COOBITUIT 9TOrO THIA B T€UECHNE MUHYTHI HAOIOICHUIN.

BeprukajibHasi ocb Ipajlyupyercst JorapudMUIECKH U OlpeIesisieT 3Hade-
HUsI COOTBETCTBYIOIINX [IAPAMETPOB.

Iist mpocMoTpa rpaduka COOBITHIA:

1. Beibop Tuma cobbITHSI OCYIIECTB/ISIETCS € TIOMOIIBIO TIepa.
2. [lng mepekaiouenns MeXK/Iy SKpaHaMU JUAarpaMMbl BIOIb TOPU30HTATb-
HOIT OCH NOJIb3YHTECh IIEPOM.

5.2 XpoHorpamMmbl aBapuii

XponorpaMMbl ITpadUIECKN TOKA3BIBAIOT HAJUYIAE OIMINOOK TECTUPYEMOTO
moToka. Kcau B TeueHnme m3MepeHusi OOHApPYKeHA aBapusi, HA OCH, COOTBET-
CTBYIOIIEHl aBapuu TOrO THUIA, HMOSIBUTCsI CTOJIOE, TTOKA3BIBAIOIINI HAJTMINE
aBapuu.

Perucrpupyemble aBapun mepevdncseHbl CJieBa BJIOJIb BEPTUKAJIBLHON OCH.
Bricora cTosbria He n3aMeHsIeTcs, TTOCKOIbKY OH TOJIHLKO JeMOHCTPUPYET OOHA-
pyzkenue coobiTusi. OaUH CTOJIOEI] COOTBETCTBYET MUHYTE HAOJIIOIEHUIA.

Bepkym-MMT: Tecmuposarue Datacom
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@ HQMEPEHMH @ ®
beenz Thu Jan 81970

[ OCHOBHEIE NapaMeTpkl ” G.821 " G.826/M.2100 } XpoHorpammel aBapui { [ucTorpammel " AnuTEnEHOCTE HAMEREHWUA I

Macwrat BpemeHu:

NG| PRPNPN: FRPNIN P

LOS bttt 2

00:00 00.05 00:10 00:15 00:20 00:25 00:30 00:35 00:40 0045 00:50

Cren }[ Beraska owmnbok ][ Bcraska asapui ]

(
GE‘E I:_E.IIIIQOgom

Puc. 5.2: Izmepennsi. XpoHorpaMMbl aBapuit

1. AxkTuBupyiite npuaokerne X poHOrpaMMbl aBapuil.
2. YcranoBute MacmTab BPEMEHHOMN IIKAJIBI ¢ TIOMOIIBIO TIepa.

3. g mpoKpyTKH XPOHOTPAMMBI BJIOJIb TOPU3OHTATBLHON OCH HCTIOJIB3YHiTe
CTHJIO.

Bepkym-MMT: Tecmuposarue Datacom
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A. AJANTEPBI DATACOM

[Tpu anaause mHTEPMENHCOB ITEPEIAYIN JTAHHBIX HEOOXOIMMO IPUMEHSITH CO-
OTBETCTBYIOIIUE aJanTepbl, Hojkao4Iaembie K BepkyT-MMT ¢ momorpio
SCSI-kabesist, TOCTABISIEMOTO ¢ TTPHOOPOM.

B sToM pazjiesie onmcanbl HCHOIbB3yeMble aJalTePhl U IIPUBEIEHBI COOTBET-
CTBYIOIIME CXEMbI Pa3beMOB C yKa3aHUEeM HyMepalun KOHTAKTOH.

Ta6muna A.1: Ananrepst DataCom

n/n O6o3HaueHust Tun unrepdeiica Pazbemsbl asanrepa
DTE DCE
1 B4-DA-Al X.24/V.11 DB15 mald] DBI5 femald”
2 B4-DA-A2 V.24/V.28 DB25 male DB25 female
3 B4-DA-A3 V.24/V.11 DB37 male DB37 female
4 B4-DA-A4 V.24/V.35 V.35 male V.35 female

TKazx Iplif KOHTAKT BUJIKH COCIHHICTCS ¢ COOTBETCTBYIOMIIM KOHTAaKTOM ruesia: 1 ¢ 1,2 ¢ 2 u
Tak Jajee

2male - BuiIKa

3female - rHE3/10

Bepkym-MMT: Tecmuposarue Datacom
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A.1 ApganTepnl Datacom: HazHayeHe KOHTAKTOB

A1l X.24/V.11

1 8
00000000
0000000
9 15

Puc. A.1: Cxemarumueckoe wusobpaxkenue wunrepdeiica aganrepa B4-DA-
Al (Buika)

Bepkym-MMT: Tecmuposarue Datacom
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Tabauna A.2: Haznauenune konrakros ajanrepa X.24/V.11

KonrakT Curnan Hcrounuk V.24

Frame Ground

1 - -
Ob6mas 3eMiis
Data Transmission(A)

2 Ilepenaua(A) DTE T(4)
Control(A)

3 Vupasienue(A) DTE Ca)
Data Reception(A)

4 TIpuem nanubix(A) DCE R(A)

. Indication(A)

° Mupmkamms(A) DCE I(a)

6 Signal Element Ttmmg(A) DCE S(A)
Cunxponusupytomuit curaas(A)

7 Byute timing(A) DCE B(A)
Baiitosas cunxponusanus(A)
Signal ground

8 C - G

UrHAJIbHAS 3€MJIS

Data Transmission(B)

9 Ilepenaua(B) DTE T(B)
Control(B)

10 Vupasienue(B) DTE C(B)
Data Reception(B)

H TIpuem panubix(B) DCE R(B)
Indication(B)

12 Nupnxanms(B) DCE I(B)

13 Signal Element Ttmmg(B) DCE S(B)
Cunxponnsupytomuit curaas(B)

14 Byte timing(B) DCE B(B)
Baiirosas cunxponusanus(B)

Bepkym-MMT: Tecmuposarue Datacom
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A.1.2 V.24/V.28
1 13

00000000000 OO
000000000000

14 25

Puc. A.2: Cxemarumueckoe wusobpaxkenue wunrepdeiica aganrepa B4-DA-
A2 (Bunka)

Bepkym-MMT: Tecmuposarue Datacom
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Tabauna A.3: Haznauenune konrakros ajganrepa V.24/V.28

KonrtakT Curnan Wcrounuk V.24
1 Frame Ground . FGND
Ob6mas 3eMiis
9 gata Transmission DTE DT(103)
epejlada JAHHBIX
3 gata Reception DCE DR(104)
PHEM JIAHHBIX
4 Request to Send DTE RTS(105)
Bamnpoc nepegadn
5 Clear to Send DCE CTS(106)
0TOB K IIepejiate
6 gata Set Ready DCE DSR(107)
laparypa nepejadu JaHHbIX I'oToBa
7 glgnal Ground . SGND(102)
UrHATIbHAS 3EMJIS
Receiver Line Signal Detector
8 JleTeKkTOp MPUHNMAEMOT0 JIMHEHHOrO CUTHAJIA Ka- DCE DCD(109)
HAJIA JIAHHBIX
14 Back-up switching DTE BS(116)
Pesepsroe nepekiiouenne
Transmitter signal element timing (DCE
15 sourse) DCE TC(114)
Cunxponnsamus Tx (ncrounnk: DCE)
16 ISDtand-byu indicator DCE SI(117)
€3€PBHBIU UH/IUKATOD
Receiver signal element timing (DCE
17 sourse) DCE RC(115)
Cunxponnsanust Rx (ucrounuk: DCE)
18 Local loopback . DTE LL(141)
Vipasienue JIOKaJIbHbIM muteiiom
2 Data Terminal Ready DTE DTR(108)
OxonevHoe 060pyI0BaHie JAHHBIX TOTOBO
21 Loopback/Malrﬁtenance Test DTE RM(140)
yIIpaBJIeHV[e HIJIeI/l(bO]VI Ha JlaJIbHEM KOHIIe
29 Calling Indicator DCE CL(125)
MuuKaTop BbI30BOB
Data Signal Rate Sel/Transmitter signal
o element timing (DTE sourse) DTE TTC(113)
CUHXPOHU3ALUS IJIEMEHTOB IIE€PEJIABACMOIO CHUI-
nasia (ucrounuk: DTE)
25 Test In({lcator DCE TI(142)
TecToBblil HHIIKATOD

Bepkym-MMT: Tecmuposarue Datacom
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A.1.3 V.24/V.11

1 19

O0000O0O0O00OOOOOOOOO0OO
O0000000O0O0O0OO0O00O0O00

20 37

Puc. A.3: Cxemarmueckoe wuzobparkenue wuntepdeiica asganrepa B4-DA-
A3 (Busxka)

Bepkym-MMT: Tecmuposarue Datacom
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Tabauna A.4: Haznauenune konrakros ajganrepa V.24/V.11

KonrtakT Curnan Wcrounuk V.24
1 Frame Ground . FGND
Ob6mas 3eMiis
4 gata Transmission DTE DT(103a)
epejlada JAHHBIX
Transmitter signal element timing (DCE
5 sourse) DCE TC(114a)
Cunxponnsanus Tx (ncrounuk: DCE)
6 gata Reception DCE DR(104a)
pHEM JAHHBIX
7 gequest to Send DTE RTS(105a)
AIPOC Iepeiadn
Receiver signal element timing (DCE
8 sourse) DCE RC(115a)
Cunxponnsanus Rx (ncrounnk: DCE)
9 Data Set Ready DCE DSR(107a)
napaTypa nepeJiadi JJAHHBIX TOTOBaA
10 Local Loopback ) DTE LL(141)
Yupasienue MeCTHbIM ILteiiom
1 Clear to Send DCE CTS(106a)
OTOB K IIepejate
12 Data Terminal Ready DTE DTR(108a)
Oxonevnoe 060pyI0BaHIE JAHHBIX TOTOBO
Received Line signal detected
13 JleTekTop NPUHIMAEMOro JIMHEITHOrO CUrHaja Ka- DCE DCD(109a)
HaJa JIAHHBIX
14 Loopback/Malritenance Test DTE RM(140)
Vupasienue nuieiichom Ha JlaibHEM KOHIIE
Transmitter signal element timing (DTE
17 sourse) DTE TTC(113a)
CMHXPOHMBHLLMH 9JIEMEHTOB IIepeJaBaeMoro cur-
nasa (ncrounnk: DTE)
18 Test In(%lcator DCE TI(142)
TecToBblil HHAUKATOD
19 glgnal Grognd . SGND(102)
UrHAJIbHAS 3€MJIA
Commom Ground
20 - -
Ob6mas 3emrs
29 gata Transmission DTE DT(103b)
epejlada JAHHBIX
Transmitter signal element timing (DCE
23 sourse) DCE TC(114b)
Cunxponnsanust Tx (ucrounnk: DCE)
24 Data Reception DCE DR(104b)
TIpuem nammbIx
25 Request to Send DTE RTS(105b)
Banpoc mepenadn
Receiver signal element timing (DCE
26 sourse) DCE RC(115b)
Cunxponnsamus Rx (ncrounnk: DCE)
27 Data Set Ready DCE DSR(107b)
IapaTrypa nepejgaiu JaHHbIX IOTOBa
29 ?lear to Send DCE CTS(106b)
OTOB K IIepejate

Bepkym-MMT: Tecmuposarue Datacom
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Tabmuna A.4: Hasnauenune xonraxros aganrepa V.24/V.11 (upojgosxenue)

KonrtakT Curnan Wcrounuk V.24

Data Terminal Ready

30
OxkonevgHoe 060py,ZLOBaHI/I€ JaHHBIX TOTOBO

DTE DTR(108b)

Receiver Line signal detected/Data Carrier
31 Detected ) DCE DCD(109b)
JleTekTop MPHHIMAEMOTO JIMHEHHOro CurHaia Ka-

HaJia JJTaHHBIX

Transmitter signal element timing (DTE
sourse)

CHHXpOHM3AIMS TIepeIaBaeMOro CurHaga (HCTou-
nuk: DTE)

35 DTE TTC(113b)

Bepkym-MMT: Tecmuposarue Datacom
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A.14 V.24/V.35
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Puc. A.4: Cxemarmdeckoe wu3obpaxkenue wunTepdeiica asanrepa B4-DA-
A4 (Bunka)

Bepxym-MMT: Tecmuposarue Datacom
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Tabauna A.5: Haznauenune konrakros ajganrepa V.24/V.35

KonrtakT Curnan Wcrounuk V.24

A Frame ground

O6mas 3eMisa - FGND

B Signal Ground - SGND(102)

CurnaJsibHasi 3eMJIst

I Request to Send

3 DTE RTS(105)
aIpoC Hepe/atin

D 1(Elear to Send DCE CTS(106)
OTOB K Ilepeaga4de

Data Set Ready

E A DCE DSR(107)
IIIAPATypa MePeJIadn JAHHBIX TOTOBA
Receiver Line signal Detected/Data Carrier
F Detected . DCE DCD(109)
JleTeKTop NPUHIMAEMOro JIMHEITHOrO CUrHAJA Ka-
HaJIa, JAHHBIX
H Data Terminal Ready DTE DTR(108)
OxkoHeuHOe 060py/I0BaHNe JIJAHHBIX TOTOBO
J Eallmg Indicator DCE C1(125)
HJUKATOD BBI30BOB
L Local Loopback ) DTE LL(141)
Vupasienne MeCTHBIM ILteiichom
N Loopback/Maintenance Test DTE RM(140)

Vupasienne muieiihom Ha JaabHEM KOHIE

P gata Transmission DTE DT(103a)
epejlada JAHHBIX

R Data Reception

TIpuem panubIX DCE DR(104a)

g Data Transmission DTE DT(103b)
Ilepenava manabrx

Data Reception

T I DCE DR(104b)
pueM JJaHHbIX
Transmitter signal element timing (DTE
U sourse) DTE TTC(113a)

CHHXPOHH:SRIU/IH 9JIEMEHTOB IIepe/laBaeMoro Ccur-
nasa (ncrounnk: DTE)

Receiver signal element timing (DCE
A% sourse) DCE RC(115a)
Cunxponnsamus Rx (ncrounnk: DCE)

Transmitter signal element timing (DTE
sourse)

CHHXDPOHI3AIMST 3JEMEHTOB IIePeIaBaeMoro Chr-
nasa (ncrounnk: DTE)

DTE TTC(113b)

Receiver signal element timing (DCE
X sourse) DCE RC(115b)
Cunxponnsamus Rx (ncrounnk: DCE)

Transmitter signal element timing (DCE
Y sourse) DCE TC(114a)
Cunxponnsamust Tx (ncrounnk DCE)

Transmitter signal element timing (DCE
AA sourse) DCE TC(114b)
Cunxponnsanus Tx (ncrounnk DCE)

NN Text Indicator DCE TI(142)

TecroBblit nHAMKATOD

Bepkym-MMT: Tecmuposarue Datacom
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B. TEXHUYECKAS MMOAAEPXKKA

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.

B.1 KoHxTrakTHas nandopmarusa

000 «HTIL-MerpoTex»:

Curyzk6a TexHI4IeCKOil mojyiepKKu: rest. (812) 560-2919
O6mme Bonpocsr: Tes. (812) 380-7365

E-mail: support@metrotek.spb.ru

Bepkym-MMT: Tecmuposarue Datacom
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