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PykoBo4CTBO MO aKcnfyaTauum TecTepa-aHanusaTopa nakeTHbIX ceTen
MAKC-EMK npegHasHadyeHO AN U3Yy4eHUA XapakTepucTuk npubopa u
npaBun €ro akcnnyaTaumm C Uenbio npaBunbHOrO U 3 deKTUBHOIO
Mcnonb3oBaHMA aHanuaartopa.

B HacTosiwem pykoBOACTBE MPUHATHI Cneaylowme COKpaweHus W
0603HayeHnsa (Tabnvua 1.1).

Tabnuua 1.1
ARP Address Resolution Protocol, npoTokosn paspelueHuns
agpecos
AVAIL Availability, xapakTepuctnka OCTYNHOCTWN KaHana
Back-to-back TecT onpegeneHus npegenbsHON Harpysku
BER Bit Error Rate, koadduumneHT 6UToBLIX OLLIMOOK
Committed Burst Size, rapaHTMpoBaHHasi Harpyska.
CBS [MapameTp nokasblBaeT MakCMMarnbHOE KOSIM4YeCTBO

nepegaHHbIX 6anT gaHHbIX TECTOBOro Tpaduka, npu
KOTopbIX yaosretTsopstoTca ycrnosusa CIR

Committed Information Rate, rapaHTupoBaHHas
nponyckHas cnocobHocTb. [NapameTp onpeaensieT

CIR CpeLHIoK CKOPOCTb TECTOBOrO Tpaduka, BblpaXXeHHYHO B
6uT/C, BNNOTb 4O KOTOPOM YOOBNETBOPAOTCA
xapakrepuctukm CoS

CoS Class of Service, knacc o6¢cny>xmBaHus

Cyclic Redundancy Checksum, KOHTpOnbHas cymma Ha

CRC OCHOBE LMKITMYECKOro n3bbITOYHOro Koga

DDM Digital Diagnostics Monitoring, UMgppoBON KOHTPOIb
napameTpoB

DF Delay Factor, koadhdonumMeHT 3a0epXKKn

DHCP Dynamic Host Configuration Protocol, npoTokon
AWHaMUYEeCKOW KoHUrypauum ysna cetm

DNS Domain Name System, cuctema JOMEHHbIX UMEH

DSCP Differentiated Services Code Point

DUT Device Under Test, TecTupyemMoe yCTPOUCTBO

EBS Excess Burst Size, makcMmanbHO gonycTMmasi Harpyaka
Excess Information Rate, MakcumanbHO JOMNYyCTUMOE
npesbilweHne CIR. NMapameTp onpeaensaeT cpeaHow

EIR CKOPOCTb TECTOBOrO Tpaduka, BblpaXXeHHyo B 6uT/c,
BMNOTb A0 KOTOPOW YOOBIIETBOPSAIOTCA XapakTePUCTUKN
CoS

FDV Frame D(?Iay Variation, Bapnauusi 3a4ep>xkm nakeTos,
NakeTHbIN IKUTTEP

FLR Frame Loss Ratio, KoadyduUumMeHT noTepb Kaapos

Frame Loss TecT ypoBHSA NOTEpPb KaapoB

Rate
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MpogormkeHne Tabnuubl 1.1

Frame Transfer Delay, 3agepxka pacnpocTpaHeHus

FTD
KagpoB

GNSS Global Navigation Satellite System, rnobanbHas
HaBUraunoHHasa CnyTHMKOBasi cucTtema

GPS Global Positioning System, cuctema rnobanbHOro
NO3MLNOHMPOBAHUS

HDOP Horizontal DiIutiE)n of Precision, CHM»XeHne TO4YHOCTU B
rOPM30HTaNbHOW NITOCKOCTU

IFG Inter Frame Gap, MeXkagpoBbl MHTepBarT

IP Internet Protocol, npotokon Internet
YHuKanbHbIM ngeHTugukaTop (agpec) ycTtponucTea,

IP-agpec NOAKIMIOYEHHOro K 06 beAMHEHHOW CEeTN Ha OCHOBE
cemeuncTea nportokonos TCP/IP

IR Information Rate, nponyckHasi CnoCOBHOCTb

LAN Local Area Network, nokanbHasa ceTb

Latency TecT onpegeneHust 3agepXXKn pacnpoCTpaHEHUS KagpoB

MAC Media Access Control, ynpaBneHue JOCTYNoM K cpege

MAC-agpec YHUKanbHbIN VI,EI,eHTI/Id)VMKaTOp (agpec), ncnonb3yembin
Ans agpecaunmn yCTPONCTB ceTU Ha OM3NYECKOM YPOBHE

MDI Media Delivery Index, nHgekc 4ocTaBkuM BUAEOAAaHHbIX

MLR Media Loss Rate, koahduruneHT noTepb BUOE04aHHbIX

MPLS Multiprotocol Label Switching, MHOoronpoTokonsHas
KOMMYyTaumMsi N0 METKaMm

MTU Maximum Transmission Unit, o3Ha4yaeT MmakcMMmanbHbIN
pasmep nonesHoro 6yoka gaHHbIX 04HOro nakeTa

NTP Network Time Protocol, npoToKon ceTeBoro BpeEMeHU
Operations Administration Maintenance; akcrnnyaTauus,

OAM aAMUHUCTPUpOBaHue, obecnyxmsaHue. MNpoTokon
MOHUTOPUHIa COCTOSIHUSA KaHana

oSl Open Systems InterconnectionvReference Model,
3TanoHHas MoAernb B3auMOAeNCTBUS OTKPbITbIX CUCTEM

QoS Quality of Service, HaCTPOMKM KayecTBa 06CNYXMBaHNSA

PCP Priority Code Point, none npunoputeTta Tpaduka ans
VLAN no IEEE 802.1p

PDOP Position Dilution of Precision, CHU>XeHne TO4HOCTN No
MECTY MONOXEeHUS

PDV Packet Delay Variation, Bapnaums 3a4ep>Xku nakeToB

Ping yTUnNuTa Ans NpoBepPKM COeANHEHNIN B CETSIX HA OCHOBE
TCP/IP

Policy TecT BbIOPOCOB — Tpadmka, CKOPOCTb KOTOPOro BonbLue

3HavyeHusa CIR+EIR

(O




MpogormkeHne Tabnuubl 1.1

Pulse Per Pecond, curHan ¢ yactotoun 1"y, oguH

PPS
MMNYINbC B CEKYHAY

Precedence [MpuoputeT Tpadmka

PTP Precision Time Protocol, npOTOKOJS1 TOYHOr0O BPEMEHM

RCL Remote Control Loopback, YaanéHHoe ynpasneHue
Lunendgom
OpavH n3 pasbemoB cTtaHgapToB Registered Jack,

RJ-45 ncnonb3yembln B cetax Ethernet ons coeguHeHnsa BUTLIX
nap

SFD Start of Frame Delimiter, pasgenutenb Ha4yana kagpa
Small Form-factor Pluggable, npnemonepenatyuk,

SFP NPUMEHAEMbIN ANnda nepeaadn AaHHbIX B
TeNeKOMMYHUKaLMAX
Service Level Agreement, cornaweHve o6 ypoBHe

SLA obcnyXuBaHua Mexay onepaTtopoMm, NpeaoCTaBnAsoLWNM
yCryru cBsi3u, 1 KIIMEHTOM

Throughput TecT NponyckHOM CrnoCOBHOCTH

ToS Type of Service, TN o6cnyxnBaHus
Tag Protocol Identifier, naeHTnpunkaTop npoTokona

TPID
TernposaHua VLAN

TTL Time to live, BpemMs XX13HU

UTC Coordinated Universal Time, BcemunpHoe
KOOPANHUPOBAHHOE BPEMS

VDOP Vertical DiIutign of Precision, CHW>XeHne TO4YHOCTU B
BEPTUKaNbHOW MIOCKOCTU

VID VLAN Identifier, ngeHtndpukatop VLAN

VLAN Virtual Local Area Network, BupTyanbHas nokasbHas
ceTb

VLAN-Ter CootseTtcTByowee none Ethernet kagpa

VLAN ID NpeHtngpukatop VLAN

MTIOHACC ['nobanbHas HaBUraumMoHHasi CnyTHUKOBasi cuctema

Bl Butaa napa

K3 KopoTkoe 3amblkaHve

OBU OTHOCUTENBbHBIN BPEMEHHOW NHTEpPBAr

K [lepcoHarnbHbI KOMMLKTEP

Mo [MporpammHoe obecneyeHne

NMpumeyaHue:

- TeKCT B paMKe Unmn oTMeYeHHbIN *, OTHOCUTCA K TecTepy -
aHanusatopy EMK ucnonHeHus «E».




YcnoBHble 0003HaYeHUsA

B aTOM pyKkoBOACTBE WCMNOSMBb3YHOTCA YCMOBHbIE OOO3HAYEeHUs, Kak
nokasaHo B crnefyouwen Tabnuue 1.2.

Tabnuua 1.2

OnucaHuve [Mpnmep

[enctena nonb3oBatenen, a Takxe
Ha3BaHWSA MYHKTOB MEHI0, Nofen Beoga U
oTobOpaxkeHns MHdopmauum Ha npudope
OTOBOpaXKarTCA XXMPHLIM TEKCTOM

B meHio «CTaTuctuka»

TeKkcT, KoTopblit He0OX0AMMO BBOAUTL B
nons  MeHW Ha  npubope  unu

KoMnbloTepe oTobpaxaeTcs KypCUBHbLIM hittp://192.166.0.111
HayepTaHMeM

[TyHKTbI, OTMEYEHHble 3TUM 3HaKOM,

yKasblBalOT Ha MNOTEHUMANbHO OMaCHYI0

cuTyaumo, KoTopasi, €ecnuM ee He A
n3bexatb, npueeneT K nopye

obopyaoBaHus UnNn TpaBme
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1. HasHa4yeHue

TecTtep-aHanusatop nakeTHbix ceten MAKC-EMK npegHasHaveH aons
KOSIN4EeCTBEHHOM OLIEHKM napamMmeTpoB KayecTBa, ANarHoCTUKM
COBPEMEHHbLIX CUCTEM CBSI3M Ha OCHoBe TexHonorun I[P, BbINONHeHMS
N3MePEHNN NapamMeTpoB CETEW nepefadn AaHHbIX, ONS KOHTPOSs MX Ha
COOTBETCTBUE pErflaMeHTUPOBaAHHOMY YPOBHIO KadecTBa npeaocTaBneHus

yCnyr.

Mpnbop Takke MNO3BONSET U3MEpPsATb NapaMeTpbl  KayecTBa
CUHXPOHM3ALUUN Pa3nUYHbIX CUCTEM C U3MEPEHMEM PAaCXOXAEHWE LuKan
BPEMEHN B CETHAX OMNepaTopoB CBSA3MN.

KOHTponb napameTpoB TpaHCNOPTHbIX MOTOKOB ceTen Ethernet, Fast
Ethernet wn Gigabit Ethernet npoBogutca B cooTBeTcTBMM C
MeXOyHapoaHbIMU peKOMeHOaunaAMN.

MAKC-EMK nonHocTtbio cooTBeTcTBYeT npukasdy MuHkomceasm Poccum
MW PLUB.01.08-2017 «O6 yTtBepxaeHun MeToankm M3MepeHuin pasHOCTU
(pacxoxaeHust) Wwkan BpeMeHn Ha ocHoBe NpoTokosioB NTP n PTPy.

1.1. MpenenbHbIe YCNOBUA 3KCNyaTauum

MAKC-EMK wnmeeT noptaTMBHOE WCMOMHEHWE W npeaHa3HadeH ans
aKkcnsyataumm B CriegyoLmx yCrioBUsX:

— Temnepartypa okpyxatouen cpeabl ot + 5 °C go + 40 °C;

— OTHOCUTenbHas BhaxHOCTb Bosgyxa Ao 90% npu Temnepatype
+ 25 °C;

— aTMocepHoe gasneHne He Hmke 450 mm pT. cT. (60 Kla) n He Bbiwe
795 mm pt. cT. (106 Kkl1a).

MnutaHne npmbopa ocywecTBNsAeTCss OT BCTPOEHHOro akkymynatopa (1
WT., TMN Li-ion) nnmM cetn nepemMeHHoro Toka HanpsbkeHmem 220-230 B un
yactoton 50-60 'y (npu nuTaHmm npubopa oT 6Groka nutaHus). Mprnbop
paccynTaH Ha HeNpPepbIBHYO KPYrIOCYTO4YHY0 paboTy.




2. TexHn4yeckue paHHble U cneuncpukaumnm

2.1. Npnbop obecnevnBaert:

— HEe3aBUCUMYKO MOALEPXKKY M TeCTMpoBaHME [OBYX WHTEpdEencos
Ethernet/Gigabit Ethernet;

— reHepauuio Tpacpvn(a Ha (*)VI3VI‘-IeCKOM, KaHalribHOM, CeTeBOM "t
TPaHCMOPTHOM YPOBHAX;

— cbop u oTobBpaxeHMe CTaTUCTMYECKOM  MHopmaumum  no
NPpUHUMaemMoMy U nepegaBaemMoMy TpaduKy C pasgeneHvem no Tunam wu
pa3mepam KagpoB, a Takke Mo OWMOOYHbIM Kagpawm;

— hopMmMpoBaHME OTHETOB MO TEKYLLMM pe3ynbTatam U3MepeHui;

— TecTupoBaHMe B COOTBETCTBUM C pekomeHgaumen RFC 2544 c
npoBeaeHneM TECTOB: NPOnNyCKHas CNOCODHOCTb, 3agepxka
pacnpocTpaHeHNs, 3aBMCUMMOCTb YPOBHSI MOTEPb KaapoB OT 3arpysku
KaHana, npegeribHasi Harpyska;

— TecTupoBaHMe B COOTBETCTBMU C pekoMeHpaumen Y.1564 c
NpoBeLeHNEM TECTOB: TECT KOH(puUrypaumm n TeCT Npomn3BOaUTESTIbHOCTY;

— KOHTPOJSIb CBA3HOCTM KaHasfioB M MapLUPYTOB Ha CETEBOM YPOBHE:
3XO-TecTmpoBaHue, mappyT, DNS, IP CkaHep;

— OpraHmn3auuio LLIJ'IGIZC*)a Ha 4YeTblpeX YPOBHAX: (*)M3VIL-IeCKOM,
KaHalibHOM, CeTeBOM W TpPaHCNOPTHOM, C BO3MOXHOCTbHO 3aMeEHbl WU
nepecrtaHoBKN nonemn nakera,

— OpraHu3auuio COeAMHEHWs C OOHOro0 WM3MEepUTEeribHOro nopTta Ha
Apyron ¢ napannenbHbiM COOPOM CTaTUCTUKM B pPeXnMe MOHUTOPUHra
(peXxum TpaHsuT);

— HacCTpanBaemyto (bmanpaumm BXoasdLiero Tpad)MKa Ha KaHaJlIbHOM
N CeTEBOM YPOBHAX;

— [OMarHoCTUKY HencrnpaBHOCTEN MeaHOro kabens, onpeaeneHue Tmna
kabens ¢ oTobpakeHnem cxembl KOMMyTauuu;

— NOOAEPXKY  NPOTOKOSIOB  paspeweHna agpecoB (ARP)
ANHamunyeckon koHdurypauum yana cetn (DHCP);

— ynpasrfieHne HacTponkammn nHtepdernca yganeHHoro npndopa;

— noagepxky YHKUUM oBHapy)XeHuUst yadaneHHbiX YCTPOWUCTB MO
npotokony Ethernet OAM,;

— TectnpoBaHue MeTpuk MDI Tpadwmka IPTV B cooTtBeTCcTBUM C
pekoMmeHaaumen RFC 4445,

— N3MepeHune BXOAHOW U BbIXOAHOW MOLLHOCTU MO OMTUKE;

— TeCTupoBaHMUE TPOXOXKOEHUA Tpacpvu(a ana  CMMMETPUYHbIX WU
ACCUMETPUYHbIX KaHalloB,
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— N3MEpPEHME Bapuauun 3a0epPXKM MNakeToB B COOTBETCTBUM C
pekomeHgaumen RFC-3393 n pacnpegeneHnsa Bapnaunm 3agepxkm naketos
no gmnanasoHam;

— N3MEpPEHME napamMeTPOB BbICOKOTOYHOM CUHXPOHM3aUUM BpPEMEHU
no npotokony PTP IEEE1588v2 gna ogHoagpecHoro M MHoroagpecHoro
pexnma paboTbl NPOTOKONA;

— N3MEPEHNE pPacXOoXOEHUs WKan BPEMEHU OT WCTOYHUKOB
CUHXPOHM3aLUNKN: CUHXPOHM3auun no npotokony PTP IEEE1588 sepcun 2,
CUHXpOHM3auum no npotokosny NTP;

— CUHXPOHM3aUuM rnodanbHOM HaBUrauMOHHOW  CMYTHUKOBOW
cuctembl [JIOHACC/GPS, B nonHom cooTtBetctBUM C «MeTtoamkon
N3MEPEHMN  Pa3HOCTU (pacxoXdeHusl) LKan BPEMEHM Ha OCHOoBe
npoTtokonoB NTP n PTP (M PLLUB.01.08-2017)».

— pexum PTP-macTtepa;

— n3MmepeHune koadpdpuumeHtTa butosbix owndok (BER Test);
— TEeCTMPOBaHUE B MHOMONOTOYHOM PEXUME;

— BblJa4a curHanoB CUMHXpoHu3aumm 1PPS oOT pasHbiX WCTOYHUKOB
CUHXPOHU3aLNN Ha BHELUHUMN BbIXOL;

— ypaneHHoe ynpasneHue npubopom 4vepes nopt USB u oTaenbHbIl
nopT Ethernet ¢ nomMoLLbo NporpaMmbl yaaneHHoro yrnpaBneHus;

— He3aBUCUMOE XpaHEHME HACTPOEK TECTOB U MHTEP(ENCOoB, a Takxke
pe3ynbTaTtoB N3MEPEHUI BO BHYTPEHHEN NamMATn npubdopa.

2.2. Cpok akcnnyaTaummn npmnbopa — 10 ner.

2.3. CBegeHuna o coaepXaHnn AaparoueHHbIX MeTarnsjioB — I'Ipl/l60p HE
coaepXnt gparoueHHbIX MeTarros.




Cneuundukauumm

Tabnuuya 2.1

XapakTepucTuku

OnucaHue

MUHTepdhencol

Anektpuyeckmin Ethernet/IP

10/100/1000 M6wuTt/c aBa nHtepdenca
RJ45

OnTunyeckumn Ethernet/IP

1000 M6uT/c aBa nHTepdenca SFP

NHTepdenc ansg ynpasneHus,
noaknto4venuns K MK

USB-knueHT, Ethernet 10/100 BASE-T

Hucnnen ['padpnyecknn, LBETHOW, paspeLLeHns
320x240 To4eK

AKKYMYnAaTOpbI 1 wrt. T1n Li-ion

MaccorabapuTtHble XxapaKTe pUCcTUKu

[OnuHa 225 Mm

LLnpuHa 110 mm

BbicoTa 53 MM, 62 MMm*

Bec 0,67kr, 0,8 kr*

MutaHue

Bpemsa aBToHOMHOM paboThbl B
pexmme TeCTUpPOBaHUSA

Jo 9y

Bpems 3apsiga akkyMynsTopoB

He bonee 2 y

HanpshkeHne nutaHme npubopa

12 B

I'Ipe,qeanble yCNnoBUA Kkcnnyataunm

TeMnepaTypa oKpy»xatoLen
cpesbl

oT+5°C go +40°C

OTHOCcUTenbHasa BNaXXHOCTb
BO3ayxa

0o 90% npu Temnepartype + 25 °C

ATmMocgepHoe aaBneHune

He HXe 450 mm pT. cT. (60 KlMa) n He
Bblwe 795 mm pT. cT1. (106 Kl1a)

Mpoune xapakTepucTuKun

AMNnnTyga MMnynbLCcoB Ha
TECTOBOM BbIX04e

1,5B+0,5B

YacToTa TakToBOro curHana 6es
NOACTPOWKM reHepaTopa oT
cuctem NIOHACC/GPS

125000000+1.25 Ty

dopmmposaHme 100% 3arpysku
KaHana.

po 1 Iout/c

N3mepeHune konnyectsa
MHJopMaLInK

oT 0 0o1%10**° ¢ norpeLuHOCTBIO +1
oant

O |




3. KomnnekT noctaBku

Tabnuya 3.1

HanmeHoBaHue Konunyectso | [NpumedvaHne
Tectep-aHanusatop MAKC-EMK 1
Bnok nutaHusa 1 +
Kabenb USB-nopta 1 +
[MaTy-KopA AYynneKCHbIN 3 +
[TaTy-KOpA ONTUYECKUIW, OYNSTIEKCHBIN 2 ++
Kabenb ons noBepku v Bblaadn OnopHbIX 2 +
curHanoB K-08
Ontuyecknn SFP-moaynb 2 ++
Cymka 1 +
AnTeHHa JIOHACC/GPS* 1 +
YcTponcTtBo 3aBopoTa Tpadumka 1 ++
MAKC-EMBK
CD-aunck ¢ nporpaMmmHbiM obecnevyeHnem 1
PykoBoacCTBO Mo aKcnnyartaumu, 1

CcOoBMELLEHHOE C NMacrnopTom

+ D,OI'IyCKaeTCﬂ npuMmeHeHune NOKyrnHbIX n3genumn Apyrmx Tmnos, He

yXyawakoWwnx TeXHNYeCKne XapaktepucTtunkn n3genna B LEeJiomM

++ [loCTaBnsAOTCA NO COrnacoBaHUIO C 3aKa34ymMKoM
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4, YcTpouncTBo u pabora

4.1. NMepepHana naHenb

Buao nepegHen naHenu npubopa nokasaH Ha pucyHke 4.1. Ha naHenu
HaXo4ATCsA: CBETOANOAHBIE NHOMKATOPLI, AUCMNEN N KNnaBuaTypa.

Nuaukatopsl

= [

E HacTposdku NapameTpu
.l_n MHTepoedcos|

x
>
L
&)
x
<
=

KiaBuarypa

PucyHok 4.1. Bng nepeaHein naHenu npmbopa

4.1.1. CBeTOAUOAHbIE UHAUKATOPDI

CeeToanogHble wuHAMKaTOpbl (Qanee wuwHAuKaTopbl) obecneymBaroT
BU3yanbHbIN KOHTPOSb YCNOBUM N3MEPEHUS, Nepedayn n npmemMa gaHHbIX.

MHankaTopsbl pacnonaratoTcst HenocpeacTBeHHO Hag aucnneem. Npnbop
MAKC-EMK wumeeT no yeTblipe MHAMKaTopa Ha Kaxabli nopt A u B: Test,
Rx, Tx, Link (cneBa—Hanpaso).
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B 3aBucMmocTM OT pexumMoB paboTbl npubopa WHAMKATOPbl MOryT
nokasblBaTb pasnuMyHyl0 CTaTycHyl WHdopmauuo. MNoa nHavkaTopamm Ha
Oucrnnee pacronaralTcs NOANUCKU, KOTOPbIe MOKa3biBalOT Pexunm paboThbl
Npubopa 1 MHANKaTOPOB.

3HayeHue cBeTOANOAHbIX UHAUKATOPOB

NHoukatopbl Test ykasbiBalOT Ha TO, YTO MOPT 3aHAT BbIMOSIHEHWEM
TecTa, Npy 3TOM OHU MOTYT ropeTb TPeMA pasHbiMU LiBETAMW:

— 3eneHbIn — BKoveH pexnm «Llnend», «TpaH3uT» nnbo nopT 3aHAT
npwn NpoBeSeHNN TeCTa,;

— OpaHXeBblW — B [JaHHbIAi MOMEHT OCYLLECTBISETCA OAUH U3 TECTOB,
KOTOPbIM eLle He 3aBepLInSICS, HO B NPOLIECCEe ero BbIMOMHEHUS NPOM30LLITU
owunobKu;

— KpacHbIM — MOCMnegHuh TecCT, NPOXOAUBLUMA C [AaHHOro nopTa,
3aBepLUNIICA C HEeYCMNeLIHbIM pe3ySibTaTOM.

Mognucn K wuHAMKaTOopam Test Ha 9KpaHe npubopa MoOryt ObITb
crefyoulero cogepxaHus:

AT — nopT 3aHAT nepefadvyen unn NpUeMoM AaHHbIX TecTa Tpadumka ons
aCUMMETPUYHbIX KaHasioB B aKTUBHOM WS NMAacCUBHOM peXxume;

A->A — BblbpaHa Tononorus nepegayvn Tpaduka na nopta A B nopT A;

A->B — BblOpaHa Tononorusa nepegayv Tpaduka ns nopta A B nopt B;

A->R — BblOpaHa Tononorna nepegadn Tpaduka m3 nopta A B
yaaneHHyro TO4Ky, nubo wu3 yOaneHHoM TO4YkM B nopT A, Ans
aCCUMETPUYHOTIO pexnma TECTUPOBAHUS;

B->A — BbliOpaHa Tononorus nepegayn Tpaduka na nopta B B nopT A;

B->B — BbiOpaHa Tononorus nepegayn Tpaduka na nopta B B nopT B;

B->R — BbibpaHa Tononorus nepepayn Tpadmka u3 nopta B B
yaaneHHylo TOYKy, nubo Wu3 yganeHHoM To4vkM B nopT B, ans
aCCUMETPUYHOTIO pexunma TECTUPOBAHUS;

BERT — nopt 3aHAT npyemMom unu nepenaden tpacdmka BER TecTa;

CAB — nopT 3aHAT nepegayvyen u npueMomM CurHanoB TecTa kabens;

DNS — nopt 3aHAT nepenadven un npnemMom kagpos Tecta « DNSy;

JIT — nopT 3aHAT npMemMom unu nepegadven tpaduka Tecta «fMakeTHbIN
DKUTTEPY,;

LB — BbIOGpaH nyHKT MeHio «LLnendy;

LB1 — BkntoyeH pexum «Llnend» nepsoro ypoBHs;

LB2 — BkntoyeH pexnm «Lnendp» BTOporo ypoBHs;

LB3 — BkntoyeH pexnm «LlWnend» Tpetbero yposHs;

LB4 — BkntoyeH pexum «Llnend» 4eTBepTOro ypoBHs;

MDI — nopT 3aHAT nepenadven Tpadmka tecta MDI;

MS — nopT 3aHAaAT nepedaded W npuemom Tpaduka TecTa
«MHOronoTo4HoOCTbLY»;

OAM — BKMnoYEH akTuBHbIN pexxum OAM;

12



PING — nopTt 3aHAT nepegaden n npuemom Tpadumka Tecta «IXO-
3anpocy;

PTP — nopT 3aHAT NpMeMoM U nepegavyen gaHHblx Tecta «PTP»;

RCL — BKMNOYEH peXxum yaaneHHoro yrnpasneHus wniendow;

RFC — nopt 3aH4AT npuvemMoM wunuM nepefadvyen Tpaduka TecTta
«RFC 2544y;

SCAN — nopt 3aHAT nNpuvemMoM WU nepegaden Tpaduka TecTa
«IP CkaHepy;

SYNC — nopTt 3aHAaT npuvemMoM WnNu nepegaden [[aHHbIX TecTta
«CUHXpOHU3aumnay;

THRU — BbI6paHo MeH0 « TpaH3uT», NMOO0 BKMOYEH pexuM « TPaH3NTy;

TRR — nopT 3aHAT nepegaden 1 nppueMom kagpos Tecta « MapwpyTy;

TRAF — nopT 3aHAT npyueMoM Unu nepefavyen AaHHbIX Tecta Tpaduka;

Y1564 — nopT 3aHAT NpuveMOM WNu nepegaden Tpaduka TecTa
«Y.1564».

[MoaoceeTka nognuck K nHamnkaTopy Test 6enbiM LBETOM NPOU3BOAUTCS B
pexnmax «lWnenc» vnu «TpaH3uT». [logceeTka noanucyn K MHOMKATOPY
Test xenTblM LBETOM NMPOM3BOANTCA B MEHIO « TOMONOruA nNpoLeccoB» Ha
NOpTY, KOTOPLIN SABMSETCS reHepatopoMm Tpaduvka, a Takke BO Bpemd
npoBedeHNs TeCToB C reHepaumen Tpadwmka. [logcseTka nognucnm K
NHOMKaTopy Test KpaCcHbIM LBETOM MpOU3BOAUTCH, €Cnu NnocsieHun
NPOXOOMBLUMA C [AaHHOro rnopta TeCT 3aBeplusicd C  HeychnewHbIM
pesynbTaToM.

NHaukaTopbl RX oTobpaxkatoT COCTOSsHME Npuema AaHHbIX:

3eneHbl — B [JaHHbI MOMEHT OCYLLECTBAAETCA MNPUEM KadpoB Ha
COOTBETCTBYIOLLEM MOPTY.

[MoaocBeTka nognucu K MHOukatopy RX 3eneHbiM LBETOM coobLiaeT o
TOM, YTO NOPT ABMSAETCS NPUEMHUKOM TECTOBOro Tpadmka, nmbo Ha gaHHOM
nopTy BKNtoYyeH pexnm «LWnend» nnn «TpaH3nT.

NHankaTopbl TX oTobpaxatloT nepeaady AaHHbIX:

3eneHbl — B [aHHbli MOMEHT MNPOU3BOAUTCA Mepenadvya KagpoB Ha
COOTBETCTBYHOLLEM MOPTY.

[MoaceeTka noagnmMcuy K nHankaTopy TX XKenTbiM LBETOM coobLuaeT o ToMm,
4YTO MOPT SABMSETCA NepegaTynkom TECTOBOro Tpaduka nmbo Ha gaHHOM
nopTy BKNtoYeH pexnm «LWnend» nnn «TpaH3nuTy.

NHgukaTtopsbl Link oToBpaxatoT CoOCTOosiHNE COeAUHEHUSA:

3eNeHbIN — BKIMOYEHNE COeaNHEHMS] HAa COOTBETCTBYIOLLEM MOPTY.

[Mognucu K nHAMKaTopam Ha 3KpaHe npubopa oTobpaxatoT 3HadeHue
CKopoCcTu nepedadn n pexmma pgynnekca: «1000» gna 1000BASE-T wu
1000BASE-X, «100» ana 100BASE-T, «10» ansa 10BASE-T, «NS» -
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CUHXPOHM3aumna  otcytcteyeT. Cumeon «H»  oboO3HavaeT  pexum
nonygynnekc, cumeon «F» o6o3HayaeT pexxmum NonHbIA aynnekc.

4.1.2. Ancnnen

B kayecTtBe akpaHa B npubope MUCNOoNbL3yeTcss LBETHOW rpadudeckum
Xunakokpuctannudeckun gucnnen ¢ paspewieHnem 320240 nukcenen.

4.1.3. KnaBuaTtypa

Beog OykBeHHO-UM(pPOBON WMHGOPMaUuM U ynpasneHne B npubope
NPOn3BOAUTCA C NMOMOLLIbIO KrlaBmaTypbl.

OnucaHue KnaBuw

@ — knaevwa «BknroyeHune/BbikntodeHune» (cMm. n. 9.5).

0@@@ —  (pyHKUMOHanbHble  Knasuwn. [encrteug,

BbINOJIHSIEMbIE KnaBuLLaMW, 3aBUCAT OT pexuma paboTbl npubopa. Ecnu
KnaBuwa OOCTyMNHa, Ha3Ha4yeHMe BbICBEYMBAETCHA B OMMCAHUM KNaBull B
HWXXHEeRn YacTtn gucnnes npubopa.

0 c O o — KrnasuLiun ynpasJieHns repemeLleHmnem Kypcopa.

. — knasuwa «BBopy, npn e€ee HaxXatnnm nponcxoamt BXOO4 B
COOTBeTCTBy}OLLLMVI pasgen nnnm nogpas3nen MeHio, nnbo HaxaTtne KnasuLLn
npmnBoanT K USMEHEHUIO NapamMeTpa.

. — knaBuwa «MeHIO», NpU ee HaxaTum NPoucxoauT Bo3BpaT B
npeablayliee MEeHI UM oTMeHa TeKyLero AencTeus.

‘ 0 N ‘ 1 N (,-f’ 2 X (,-f’ 3 X ‘ 4 N ‘ 5 N ‘ 6 N {,” 7 S {,” 8 N
I\‘\ "7 ,/) I\‘\ ,/) ! abc )! dEf )IK\ ghl ,/) I\‘\ ]kl ,/) I\‘\ mno ,/) I\\ qus /) I\\ tuv /)

9 \\ ‘.‘J, 4 # \\

" wxyz ,/J \ /J - KNaBuULLIM BBOAA UMdp, OYKB 1 3HAKOB.

4.1.4. BHewHMe pa3beMbl

PacnonoxeHne BHELWHMX pa3beMoB npubopa Ha BEpXHEWN, HWXKHEN U
BGoKOBOW CTOPOHaX NpeAcTaBfieHo Ha puUcyHKax 4.2.* n 4.3.
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HasHauyeHne pa3bemMoB 1 NOAKAOYAEMbIE K HAM YCTPOWCTBA NPUBEAEHDI
B Tabnuue 4.1.

Ha kopnyce npubopa nmeeTcsa MapkMpoBKa pa3beMOB B COOTBETCTBUM C
Ha3BaHMAMU, NpUBeAEHHbIMKU B Tabnuue 4.1.

- —
//— )
\ PortA Port B ]
0000 00O O

@@ TEST RX TX LAN TEST RX TX LAN

-]
MAKC-EMK

PucyHok 4.2.* Cxema pacnonoXxeHuns pasbemMoB npubopa
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SFPA A B SFPBH@

MAKG-EMI

—_

PucyHok 4.3. Cxema pacnosnoxeHusa pasbemoB npmbopa
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Tabnuua 4.1. HazHavyeHue pasbeMoB npmnbopa

MapkupoBka HasHauyeHune

A B Pasbembl RJ-45 Ans NnoaknoveHus K TecTupyemMomy
’ YCTPOWCTBY WUIN CETU

SFP A, | Pasbembl 4nsa nogknioyYeHnsa K TeCTMpyeMmomMy yCTponcTBy
SFP B nnu cetn Yyepes SFP-mogynu

Pa3sbem gns BblBoga CUrHanoB NOBEPKN np|/|6opa

Pasbem ans BBoaa OrMOpPHbLIX CUTHAJ10B

Pasbem USB ansa yganeHHoro ynpasneHnsa npudopom

Pasbem RJ-11 ona nogknioyeHnsa rapHUTypbl

Pasbem RJ-45 onsa yaaneHHoro ynpasneHms npubdopom

Pasbem ans nogknioyeHust 6y1ioka nuTaHus m 3apdaa
AKKYMYJIATOPOB

CkpbITasi KHoMKa annapaTHoro copoca**

CseToavoa, MHopMUpYIOLLIMIA O NpoLecce 3apsaa npubopa

Pa3bem 3a3zemMrnenus

Pasbem nogkntoyeHuns adHteHHbl [TIOHACC/GPS*

CeeTogmoa, MHGOPMUPYHOLLMIA 06 YCTaHOBKE CUHXPOHM3aLNN
moayna NMOHACC/GPS co cnyTHMKamm *

O LR ATHDY PO

** TlpumeyaHue: [Ans BbINONMHEHMS1 annapaTtHoro cbpoca npubopa
HeobXOAMMO TOHKMM TYMbIM CTEPXHEM HaXaTb Ha CKPbITYHD KHOMKY
annapaTHoro cbpoca, pacnofnoXeHHyl B oTBepcTuu. [lpn aTOM Tekyime
HaCTPOMKN HE COXPaHATCA, M MpuM Cchnegylowem BKIYeHun npubopa
HaCTPOMKN YCTaHaBNMBAIOTCA W3 COXPAHEHHbIX AaHHbIX B MOCMEAHEM
00ObI4HOM BbIKOYEHUN Npubopa (cm. n. 9.5).

MoaknioyeHne npuemonepeparymka SFP

Pasbembl SFP A, SFP B npeagHasHa4yeHbl Ansi NOAKIOYEHUS K Npudopy
onTuyecknx moaynen SFP unu mMegHbix mogynen SFP ¢ BHeLHUMU
pasbemamn RJI45. MoxHO ucnonb3oBatb SFP mMogynu, nocrtaBrisieMble C
npnbopom unu apyrme SFP mogynu.

Mepen BctaBkon SFP moayns HeobxoauMoO YAOCTOBEPUTCS, 4TO
npuemonepenaTynk U pasbem noaaepXKuBatoT OOHU U Te Xe dU3ndeckue
MHTEepencol. Heobxoaumo 3akpbiTb 3anupartowyro 3awernky Ha SFP
moayne. SFP moaynb BCTaBnsdeTcsa B pa3beM C 3TUKETKOW, obpalleHHOn B
CTOpPOHY 3agHen naHenu npubopa. [llocne Toro kak SFP moaynb
YCTAHOBMEH, OH HagexXHO JMUKCMpyeTcs B pasbemMe C MNOMOLLbIO
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3anvparoLLen 3alenku BHyTpM MoAyns, 3To OyaeT SICHO Mo 3BYKY LUenyKa.

Ecnu npu nepsoit yctaHoBke SFP Moaynsi Y4yBCTBYeTCSl CONPOTUBIEHNE, He
HY)XHO OKa3blBaTb [OOMOSIHUTENbHOIO [AaBfeHUsl, 3TO MOXET BbI3BaTb
noBpexaeHne pasbema.

NHdopmaumsa o BcTaBneHHbix SFP mogynax (cm. n. 10.13) moxet
oTobpaxaTb, YTO MOLYNb MMEETCH B HanuuMe ewe A0 TOro, Kak oH byaet
HageXHo ycTaHoBneH. Heobxogmmo ybeantecs, 4to SFP mogynb BCTaBneH
NpaBUIbHO.

Ecnn SFP moaynb He Mcnonb3yeTcs U ONTOBOJSIOKOHHAs BUSKa BblHYTa
M3 Hero, HeoOXOOMMO  MCMONb30BaTb  PE3NHOBYID  KPbIWKY  Anis
BOCNPENATCTBOBAHUSA 3arps3HEHNIO.

[Mepen yoaneHnem SFP moayns u3 pasbema Heobxoammo

OTCOENHUTb OMNTOBOJIOKOHHbIE BUSKU, HAXXaB Ha UX 3aLUenku, n

OCTOPOXHO BbIHYTb Kabenb wn3 npuemonepenatymka. [locne aToro

HeobXoAMMO OTKPbITb 3aLlernky Ha SFP moayne u, NoTsHyB 3a Hee, U3BMeYb

MOLyIb N3 pasbema.

[ns XpaHeHus SFP Moayneu Heobxoaumo Mcnosfb3oBaTb

aHTUCTaTU4ecKkne KOpoOKM unn nakeTbl, a Takke 3akpbiBaTb ONTUYECKME
pa3beMbl PE3NHOBLIMU KPbILLIKaMW.

4.2. XapakTepuCTUKU COCTaBHbIX YacTen npudopa
4.2.1. Bnok nutaHusa

brnok nutaHua npegHasHayveH ans nutaHma npmbopa MAKC-EMK ot
CeTU NepeMeHHOro Toka M 3apsiia BCTPOEHHOro B HEro akkyMynsaTOPHOro
anemeHTa. [lpeactaBnsetr cobon MMNYNbCHbIM ONOK nuTaHumsa. WMmeet
BCTPOEHHYI0 3aLLUUTY OT KOPOTKOro 3aMblKaHUA U NeperpysKku.

Bxopa: nepemeHHoe HanpsbkeHue (100 + 240) B, yactotom (50 + 60) 'y,

Bbixoa: noctosiHHoe  HanpskeHne 12B, TO0k — pgo 1.5 A,
CTabuUnmM3anpoBaHHbIN.

Pacnanka wrekepa 65oka nutaHnsa B cooTBeTCTBUMU ¢ PucyHkom 4.3.

|«— +12

T

oo6u,.

PucyHok 4.3. Pacnanka wrekepa 6510ka nnTaHus
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5. MapkupoBaHue

5.1. MNpnbop umeeT cneayoLLyo MapKUpPOBKY:
— HanmeHoBaHue NpeanpUaTUS-U3roTOBUTENS;
— YCIOBHOE HauMeHOoBaHue annapartypbl;

— Mecsl, rofl U3roTOBMNEHNS;

- I'IOpFlJJ,KOBbII7I HOMep annapaTtypbl no cncreme HyMepaunmn

npeanpuaTnAa-m3roToBUTENNA.

5.2. MapknpoBka NoTpebuTenbLCcKon Tapbl COOEPXKUT:

— TOBAapHbIN 3HaK 3aBOa-N3roTOBUTENS;

— HamMmeHoBaHue 1 3aBoackoe 0603HauveHne nprubopa;

— [AaTy yrnakoBKu;

— CBeeHus o0 Temnepatype TPaHCMOPTUPOBKM U XPaHEHWUS.

5.3. TpaHcnopTHas MapKMpOBKa OSMKHA coaepxaTb:

— HanMMeHOBaHWe rpy3oo0TnpaBuUTeNA U rpy3onoryyarensd;

— Maccbl GPYTTO M HETTO FPY30BOr0 MECTa;

— MaHUNYNAUMOHHbIE 3HaKM «XpYyrnkoe — OCTOPOXHO», «bepeub
Bnarny», «Bepx».

oT
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6. YnakoBKa

6.1. Mpnbop C KOMNMIEKTOM MPUHAANEXHOCTEN W IKCNSyaTaunoHHOM
AOKYMEHTauMen nomewlaloT B TPAHCMNOPTHYH CYMKY W YNakoBbIBAlOT B
KapTOHHYI0 KOPODOKYy B COOTBETCTBUM C KOHCTPYKTOPCKOW LOKYMEHTauUen.
HeobxoauMoCcTb OOMONHUTENBbHOW YNaKoBKM B SLWWMK OroBapuMBaeTcs B
AOroBOpe Ha MOCTaBKy. YMNaKOBKY criegyeT npou3BOAUTb B MOMELLEHUN C
OTHOCUTESTbHOW BNaXXHOCTbO Bo3ayxa Ao 80 % npu TemnepaType oT 15°C
no 35°C.
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7. O6LwMe ykasaHMsa No IKcnnyaTaumm

7.1. lo Ha4ana paboTbl ¢ npnbopom MAKC-EMK BHMMAaTENbLHO N3yynte
HacTosiwee PykoBoACTBO NO  9KCnfyaTauuu, HasHayeHue  KasuLu
KnaBuaTypbl, BHELLUHUX pa3beMOB U COCTaBHbIX YacTen npubopa.

7.2. Pabota npubopa OormkHa MPOMCXOAWUTb B YCINOBUSIX, KOTOpble He
BbIXOOAT 3a npefenbl pabounx ycrnoBui akcnnyatauuu. Nutatowlas cetb He
OOIMKHA UMETb PE3KMX CKauKoB HanpshkeHusi. Psgom ¢ paboymm MecTom He
[OOIMKHO ObITb MCTOMHUKOB CUITbHBIX MarHUTHBIX U 3NEKTPUYECKMX NONen.

7.3. ObeperanTte npmnbop 1 BGNOK NUTaHUA OT yaapoB, NonagaHusa Bnaru
N NbINKW, ANUTENBHOrO BO3AENCTBUS NPSMbIX CONTHEYHbIX Ny4en.

7.4. Mpn BBOAE nNpuGopa B 3KcnnyaTauuio nocre ero npebbiBaHuA B
YCINOBUSAX TMOHMXKEHHOW TemnepaTtypbl, crieayeT BblaepxaTb npubop B
HOpMarnbHbIX YCMOBUSIX HE MeHee 2 4yacoB, Mocrne 4Yero npuctynaTtb K
aKcnnyaTaumm.

7.5.Mpn nepepbiBax B paboTe 6ornee AByX 4acoB, PEKOMEHOYETCS
OTKMYaTb BrIOK NUTaHNUS OT CETW.

7.6. Mo nuTaHno npubop MOXET IKCMNNyaTUpOBATbCA B CrieaytoLlmx
pexumax:

— oT cetn 220 — 230 B, yactoton 50-60 'y, c nomoLbio 6noka NUTaHUS;

— OT aKKyMynaTopHoro anemeHTa (1 wT. Li-ion).

AKKYMYNATOPHbLIN 9NeMeHT 3apshkaeTcs npu noaknoveHun npubopa K
ceTn ¢ nomouwbo 6noka nutaHua. MNMpubop Npn 3aTOM MOXeT BbITb Kak B
BbIKIMHOYEHHOM, TaK U BO BKITHOYEHHOM COCTOSIHUM.

YpoBeHb 3apsfa akkyMynsaTOPHOro 9fieMeHTa MOXHO OUueHUTb Mo
MHOMKaTopy 3apsida 6aTtapen B HUDKHEM NpaBoM yrny akpaHa «Tl». Yem
bonble cermMeHTOB OTobBpaxaeTtcs, Tem Bblwe 3apsn. O4HOBPEMEHHO C
3TUM NpU paspsge akKyMynaTopoB MeHAeTcs M uBeT 3Hadka GaTapeu
(3eneHbIn, XenTbln, KpacHbln). Bo BpemMs 3apaga nHaukaTtop nonepemMeHHo,
pa3 B CEKyHOy, MeHsieT cBou uBeTa. [Npu nogknioyeHun Grnoka nuTaHus,
NHOVKaTop 3apsina 6atapen npuobpeTtaeT creayoLwmii BUA « 2y,

MHpopmauma o 3HayeHMn 3apsiga akkyMynsaTOPHOrO  3rfieMeHTa
cogepxutca B n. 10.22.4. Bpemsa nonHoro 3apsiga akkyMynaToOpHOro
3fieMeHTa Npu HopMarbHbIX KNMMaTUYECKNX YCroBUSIX — He Bonee 2 .

Cpok crny0bl akKyMynATOPHOro 3fieMeHTa 3aBUCUT OT KONW4YecTBa
LUMKNOB «3apsa-paspaa». Jonyckaetcsa go 500 umknoB «3apag — paspag»
AN1S JaHHOro TUna akKyMyrnsiTOPHOro afieMeHTa.
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[Mpn  NONHOCTLIO  3APSPKEHHOM  aKKYMYIIATOPHOM  3fieMeHTe U B
3aBUCUMOCTU OT €ro COCTOSIHUSA, MPOAOSTKUTENBbHOCTL paboThl Npubopa B
aBTOHOMHOM pexume 6e3 noasapsiaku coctaBnseT He MeHee 9 4acos.

Mpn  paspsHkeHHOM  akKyMynsaTOPHOM 3rieMeHTe npubop msgaer
3BykoBon curHan kaxable 30 cekyHn. [lpy nocnegywowen paspsake
aKKyMYNATOPHOro anemeHTa npmbop aBToOMaTU4YeCKU BbiKMovaeTca. [lpu
3TOM €ro MOXXHO BKNYaTb, HO Npnbop ByaeT aBToMaTUYECKUN BbIKHOYaTLCS
cnyctss 5 cekyHA nocrie ero BKYeHus. [Ona npegoTeBpalleHns nosiHoro
paspsiga akkymynsatopoB n cbpoca HacTpoek, npubop He creayeT aepatb
B pa3psikeHHOM COCTOSAHUM 6oriee ABYX CYTOK.
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8. YkasaHune mep 6e3onacHOCTU

HanpsaxXxeHume. 3anpeu.|,aeT09| JKCrJiyatauund 6noka nuTaHma ¢
nospeXxgeHHbIM KOpPrnycomMm.

c Bo BHewHeM 6510Kke NUTaAHUS MMEETCS onacHoe ANS >KU3HU
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9. NMoaroTtoBKa Kk paboTte

9.1. N3Bneknte Npubop M3 YNakoBKW, NMPOM3BEAUTE BHELUHWUA OCMOTP.
MpoBepbTe KOMMIEKTHOCTb B COOTBETCTBUM C Tabnuuen 2.1.

9.2. BolgepxuTte Npnbop B HOpMasibHbIX YCIOBUSIX HE MeHee 2 4acoB.
9.3. MNoaknto4nTe cocTaBHble YacTu npudopa.

9.4. MNopgkntounte 6GMAOK NUTaHMA K ceTn (ecnn gns nutaHua npubopa
ByaeT ncnonb3oBaTbCsA CETEBOE HaMNpsSXKeHUe).

Ecnn gna nutaHmna 6ygeTt ncnonb3oBaTbCA akKyMYNATOPHbLIA 3NIEMEHT,
TO HEOOX0ANMO ero 3apaauThb.

9.5. [1na Bkn4YeHUss npubopa HeoOXOAMMO HaxaTb W yaepXumBaTb
knaesuwy «Bknro4veHue/BbiknovyeHue» B TeyeHne 2 cekyHa. [locne nogayum
NMTaHMA Ha 9KpaHe npmnbopa B TedeHne 5 cekyHa oTobpaXkaeTcs 3acTaBka.

Ona BbikNtoyeHUst npubopa nocne OOHOKPaTHOrO HaaTusi KraBuLLK
«Bknro4vyeHue/BbiKno4vyeHUe» HYXHO TakkKe HaxaTb noaTeBepxaeHune
BbIKMOYEHNSA B MeHI0. Mpnbop coxpaHsieT TekyLme HaCTPONKN NpU KaxaoM
NpaBUNbHOM BbIKNOYeHMU. [lpu  nocnegyowemM BKoYeHUn npubop
3arpyxaeT COXpaHeHHble HaCTPOMKM W BKIIOYAET YCTaHOBIIEHHbIE MpU
BbIKIHOYEHUN PYHKLNN.
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10. Mopsanok paboTbl

10.1. PaboTa ¢ MeHI0 1 nonssMu BBoAA

FnaBHOEe MeHI0 NoABNSETCS NPU BKNOYEHMN npudopa.
Bua rmaBHOro meHio nokasaH Ha pucyHke 10.1.
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PucyHok 10.1. [maBHOe MeHIo

Mento «lpouecc A» n «lpouecc B» npegHasHayeHO ans Bbibopa
nopta A 1 B, Ha KoTopoMm ByaeT Npon3BOaUTLCHA TECTUPOBAHME.

MeHto «lMamMATb» npeaHasHa4yeHo Ons COXPaHEeHUs HaCTPOeK TeCToB U
napameTpoB WHTepgencos, MNpocMoTpa UHGOpMaLMN O COXPaHEHHbIX
HaCTpouKax U U3MEepPEHUsNX.

MeHio «CTaTUCTUKa» NpeacTaBnsieT CTaTUCTUYECKYD MHGOPMaLMIO Ha
N3MepuTenbHbIX MHTepdencax.

MeHto «HacTpouku npmnbopa» nucnonbdyetca  Ongd Bblbopa
HeobxoauMbIX NapaMeTpoB PYHKLMOHNPOBAHUA npubopa.

MeHto «lMapameTpbl nHTepchencoB» oTobpakaeT HAaCTPOMKMN ONA Tpex
Ethernet noptoB: unamepuTenbHbix noptoB A, B ¥ noprta yaganeHHoro
ynpaBrieHus.

PaboTta c meHr0

[MepemeweHne mexay WKOHKaMW, 3aknagkamMum W CTPpOYKaMu MEHH0
npubopa  ocyuwecTBndeTcs C  MNOMOLWbIO  KfaBuw  yrpasneHus
nepemelleHnem kypcopa. [lpyu 3TOM HagnUCb akTUBHOWM WKOHKU  UIA
3aKnagku noaceseymBaeTcsl CMHUM LIBETOM, HEaAKTMBHbLIX — YepHbiM. Bxoa B
NYHKTbl MEHIO OCyLLECTBNSETCA no knasuwe «BeBoay. MNpun Bxoge B obnactb
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3aKnagku Hagnucb TeKylleW 3aknagkym MeHAeT YepHbln LBeT Ha cepbii.
Bbixoa 13 Tekylien 3aknankm ocyulecTtenaeTtcsa no knasvwe «MeHro». Nong
BBOAA, 3HAYEHUSA KOTOPLIX MOryT ObiTb M3MEHEHLI, U Nognucu K doraram
oTobOpaxatTCsl CUHUM LBETOM, OCTanbHble WHPOPMALUOHHbLIE MONS
oTobpaxatTCsl YHEPHLIM LIBETOM.

PaboTa ¢ uncnoBbiMU NoNsAMM BBOAA

Uncnosble nona BBoda NpPedyCMOTPEHbl TPeX TUMOB: AECATEPUYHOE,
LuecTHaguaTepm4Hoe n gpobHoe.

Mone gecsaTnyHoro popmarta No3BOSIIET BBOAUTL TONbLKO LESble Yncna.
[Mepexoq K cnegywowen uugpe nosst OCyWecTBNSAeTcss aBToOMaTU4eCKU
nocrne ycTaHOBKM 3HayeHusa Tekywlen uudpbl. [lepexon mexay umdpamu
nosfis  ocylwlecTBnaeTca npu nomowm knasvw «BnpaBo», «Bneso»
ynpaBfeHNeM nepemMeLLeHneM Kypcopa.

Mone wecTHaguaTepuyHoro copmara Mno3BonNsieT BBOAUTbL LUPLI U
3arnaBHble naTuUHCKMe OykBbl M3 AnanasoHa «A-Fx». [llepexog mexay
undpamMm nons  OcCywecTBnseTcsa npuv nomowm knasuw «BnpaBov,
«BneBo» ynpaBreHnem nepemMeLLeHnem Kypcopa.

[pobHoe none BBoAa xapakTepusyeTcs Hanmymem TOYKM — pasgenntens
mexagy opobHon n uenomn vactamm. OHa ycTaHaBnuBaeTcsi BMECTO ftobom
LUndpbl TekyLero nong nytem yaepxaHnsa knasuwmn «0». None He moxet
cogepxatb Oonee ogHon ToukM. Ons TOro 4tobbl M3MEHUTL MNO3ULMIO
pasgenuTens, HY)KHO BHavarne 3amMeHuUTb ero Tekyllee nosioxxeHme umndpown,
a 3aTeM NocTaBuTb TOYKY B HEO6XOAMMOE MECTO.

10.2. MeHto U3mepeHun

N3 paspenoB «ImaBHoro meHw». «lpouecc A» n «lpouecc B»
OTKpbIBaeTcss MeH «U3mepeHusa» ansa Bblibopa M3MEpUTESNbHbLIX TECTOB
anga noptos A n B.

MeHio «M3MepeHusi» COCTOUT U3 [ABYX CTPaHuL, nepexod Mexay
KOTOpbIMWA OCYyLLUeCTBIIdeTCA Tpn MOMOLUN beHKLI,VlOHaJ'leOVl KnasuLin
«CT1p. 2»/«CT1p. 1».

Bua meHio «U3mepeHusi» nokasaH Ha pucyHkax 10.3 n 10.4.
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PucyHok 10.3. [epBaga cTpaHuua meHo «3mepeHna»
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PucyHok 10.4. BTopas cTtpaHuua meHo «M3amepeHnsa»

Ha nepBou CTpaHuue MeH0 HaxoasTCs TECTbI:
— Tect Tpadhuka,

— Tect RFC 2544;

— TecT Y.1564;

— MHOronoTo4HoOCTb;

— MNMakeTHbIV XuTTeEp;

- PTP;




— Tectbl TCP/IP;
— OwnarHocTuka meagHoro Kabens;
— Mactep PTP.

Ha BTOpOVI CTpaHunue MeHK HaxodATCA TeCThl:

- OAM;

— BER Tecr;

— Tect MDD,

— Pexum LWnend;

— Pexum TpaH3urT,

— Tect CUHXpOHU3aALMSA;
— YnpaBneHue wnendowm;
— ONTU4YeCKnn TecT.

LIBETHBIMM MKOHKaMM OTOBpaXKalTCA TECTbI, KOTOPblE MOXHO 3anycKaTb.
CepbiMn MKOHKaMn OoToBpakaltoTCsl TeCTbl, 3anyCK KOTOPbIX 3abrOKMpOBaH
CBA3@aHHbIMW  U3MEpPEHUsIMMU  BblbpaHHOro nopta, nMBO CBA3AHHBIMU
N3MepPEHNAMM OPYroro nopTa, NMMbo OTCYTCTBMEM COOTBETCTBYIOLLEN ONLMK
B npmnbope.

10.3. Tononorusa npoueccos

N3 pasgenoB MmeHwo «U3mepeHusi» B TecTax, npegycmaTpuBatoLLmX
TOMONMOrNIO  reHepauum U npuema Tpaduka, OTKPbLIBAETCA MEHI0
«Tononorua». Tononorns BblbupaeTca pAnss TEeCTOB C reHepaumen
Tpaduka:

— «TecT Tpadhukay;

— «RFC 2544y,

— «Y.1564»;

— «MHOronoTo4YHoOCTbLY»;

— «[MakeTHbIN [DXUTTEPY;

— «BERT»;

— «MDl».

Bug meHio «Tononorusa» nokasaH Ha pucyHke 10.5.
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PucyHok 10.5. MeHto «Tonosiorna»

«TepmuHan A>>B» — reHepaumsa Tpaduka npoussBoauTca ¢ noprta A,
npuem Ha nopty B.

«TepmuHan A>>A» — reHepaumsa Tpaduka npoussoauTca ¢ noprta A,
npuem Ha nopTy A, Npu 3TOM TpaduK 3aBOpadnBaeTCs B yaareHHOM TOYKe C
nomMoLLbio yHKumK «Lnendcp».

«TepmuHan B>>A» — reHepauusa tpaduka npousBogutca ¢ noprta B,
npuem Ha nopty A.

«TepmuHan B>>B» — reHepauusa tpaduka npousBogutca ¢ noprta B,
npuem Ha nopTy B, npu aTom Tpaduk 3aBopaynBaeTcs B yaareHHOM TOYKe C
nomMoLLbo yHKUMK «Lnendcp».

«TepmuHan A>>R» — reHepauus Tpaduka npomssoanTca ¢ nopta A B
yAaneHHy TOYKy, MO0 13 yaaneHHOoM TOYKM C NpuemMoM Ha nopty A, nnbo
AByHanpasSieHHO.

«TepmuHan B>>R» — reHepauus Tpadmka npousBogutca ¢ nopta B B
yAaneHHy TOYKy, NMBO 13 yaaneHHOoM TOYKM C NpuemMoM Ha nopty B, nnbo
ABYyHanpasSieHHO.

[MocnegHwe OBa pexuMma TOMOSIOrMM UCNOSb3YTCA ANA TeCTUPOBaHUA
aCCYMEeTPUYHbIX KaHanos nepefayun. [laHHaa Tononorus OOCTYMnHa TOJSbKO
nna «Tecta Tpadpukar» c onumnen «08-AT».

[Mpn 3anyweHHbIX TecTax Nnbo BKMHOYEHHbIX pexnmax «Llnend» wu
«TpaH3uT» BblOpaHHbLIN MOPT ABNAETCS 3aHATBIM MPOLIECCOM, U BXO4 B
MNYHKTbl MEHI0, KOTOpble MOTryT Bbl3BaTb KOHGMNUKT, Bnokupytotcs. MNMpu aTom
3a0noKNMpoBaHHbIE MYHKTbl MEHI0 OToBpaxatoTcsl cepbiMU MKOHKamu. [Mpu
3anyLleHHbIX TecTax WM pexumax, B KOTOpbIX y4acTBylT oba nopTa,
HEeKoTopble MyHKTbl MEHK MPOTUBOMONOXHOIO MopTta Takke Oyayr
3a6110KMPOBaHHbI.
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10.4. CxeMbl NOoAKNO4YeHUU npubopa

TecTbl C reHepaumen Tpaduka: «Tect Tpadmka», «RFC-2544y,
«Y.1564»; «[lakeTHbIn pxUTTEP», «BERT», «MHOronoTo4YHOCTbY,
«MDl».

[ns npoBegeHna 3TUX TecToB NpUOOpP MOXHO NOAKNKYAaTb K y4acTKy
ceTM unu TeCcTUpPyeMOMYy CeTeBOMY YCTPOWUCTBY MO TpPeM cCxemam
namepeHmn «A», «B» n «C», npeacrasneHHbiM Ha PucyHkax 10.6., 10.7. n
10.8.

B cxeme «A» B KadecTtBe ycTpoucTBa (pOpMUpPOBaHMA wwrenda mMoxer
BbICTynaTb  BTOPOMU nopt  npubopa MAKC-EMK (B  cny4yae
HenocpeACcTBEHHOrO Hanuuusl OBYX WHTepdEencoB B OOHOM Touke) nmbo
npnéopsbl MAKC-EM, MAKC-EMB, MAKC-EMBK n MAKC-EMKC1.
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PucyHok 10.6. Cxema «A» noaknoveHnsa npnbopa B pexnme TeECTUPOBAHMS
CUMMETPUYHBIX KaHanoB

Cxema «A» npurogHa Ans TeCTUPOBaHUA CUMMETPUYHBLIX KaHanoB. 1o
cxeme «A» Jalle Bcero npoBOOAT TeCTbl Y4acTKOB CeTW, rAe Touka
dopmupoBaHusa wnenda yaaneHa. lNpu aTom ypoBeHb wnenda — 1, 2, 3
nnbo 4 BbibMpaeTcHa B 3aBUCUMOCTW OT TOro, Kakoe ceteBoe obopyaoBaHmne
NPUCYTCTBYET Ha yyacTke ceTu. K npumepy, ecnmn y4acTok CETU COAEPXUT
TONbKO CeTeBble KOMMYTaATOpPbl — CBUTYM, TO HYXHO BKIOYATb (PYHKLMIO
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«lnendcd» ypoBHA 2, a ecnu y4aCcToOK CETU COLAEPXUT MapLlpyTU3aTopbl,
Heobxoaumo Bkno4vaTb GyHkumio «llnend» yposHa 3. lMogpobHee o
dyHKummn «Llnend» B nyHkTe 10.17.

CeteBoe
YCTPOUCTBO

TecTep

MAKC-EMK

J

- -

S

PucyHok 10.7. Cxema «B» nogkntoyeHusi npnbopa B pexmve
OZHOHanpaBSIEHHOro TECTMPOBAHNSA

Mo cxeme «B» vauwe npoBogdaT TecTbl ceTeBoro obopynosaHus. [pu
3TOM OCYLLECTBSAETCA OAHOHanpaBrieHHas nepegaya TeCToBoro Tpadvka c
OLHOro rnopTa Ha gpyrown.
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PucyHok 10.8. Cxema «C» noakntoyeHus npudopa B pexmme
TECTUPOBAHUS aCCUMETPUYHbIX KaHanoB

Cxema «C» npurogHa Ans TeCTUPOBAHUS ACCUMETPUYHBIX KaHamnoB,
Korga napameTpbl UCXOASLLEro noToka u Bxoasilero pasnuyatTca. Cxema
«C» npumeHsieTca Tonbko ona «Tecta Tpadmka», a Takke B pexume
«YnpaBneHue wnendom».

10.5. TecT Tpadumka

Tect Tpaduka saBndeTca Haumbornee npoCcTbIM U3 BCEX TECTOB,
peanu3oBaHHbIX B MNpubope, C MNOMOLLbKD KOTOPOr0 MOXHO MNpOBEPUTH
CNoCcoBHOCTb KaHana K nepefgadve gaHHbIX. Bo Bpems Tecta B COOTBETCTBUM
C BblOpaHHOW Harpyskom M pasMepoM KaZpoB reHepupyetcs Tpaduk B
TeyeHne 3aJaHHOro BPEMEHU N aHanNU3MpyrTCa NoTepu Kaapos, 3agepxka
N NaKeTHbIN DKUTTEP.

Tect Tpadmka MOXeT ObITb MpoBedeH AN MPOBEPKN  Kak
CUMMETPUYHBIX, TaK N aCCUMETPUYHbBIX KaHasnoB.
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10.5.1. TecT Tpadhmka ona CUMMETPUYHbIX KaHaroB

[MogknioyeHne npubopa ocyuwlecTBnaetTca no cxeme «A» unn «By,
npeactaBneHHblx B nyHkTe 10.4. [lpy atom B MeHw «Tononorus»
BblbupaetTcsa oguMH mn3 pexumoB «TepmuHan A>>Bx», «TepmuHan A>>Av,
«TepmuHan B>>A» nubo «Tepmunan B>>By.

Bua meHio «TecTt Tpadmka» nokasaH Ha pucyHke 10.9.
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@ TecT YCNeWwHo NpolieH.
MNapameTp Kon-go Koz
Tx Kaipsl 14911357
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PucyHok 10.9. TecT Tpaduka

MeHto TecTta cogepXxuT ase PyHKUNOHASNbHLIE KNaBULLK:
CrapTt/CTOn — 3anycKk n octaHoBKa TecTa.
HacTp. — oocTyn K HacTporkam TecTa.

B meHto ctatyca Tecta otobpakaroTca cnegytowimne nons:

Mpowno — Bpems, NpoLllefllee ¢ Havarna 3anycka Tecrta Tpaduka.

OcTan. — Bpem4, ocTaBLleecss 40 OKOHYaHUA TecTa Tpaduka.

Tx Kagpbl — KONNMYECTBO NepeaaHHbIX KaapoB.

RX Kagpbl — KOMYECTBO NPUHATLIX KaZApPOB.

Tx 6anT — KONMYeCTBO NepefaHHbIX 6anT.

Vrt, Mbut/c — Tekywasa CKOpPOCTb TecToBoro Tpadumka. CyeTyumk
oTobpaxkaeT MHopmaLmo TOSTbKO BO BpEMS NPOBEAEHNSA TecTa.

PDV, HC — 3Ha4yeHWe cpeHero NakeTHoro opkutrepa.

3apepKKa — 3HaYeHne 3aePXKKU.

NMoTepn** — KONUYECTBO MNOTEPSAHHLIX GaNT, paBHOE pasHuLEe MeXay
nepegaHHbIM U NPUHATBIM KONM4ecTBOM, oTobOpaxaeTtcs B ctonibue «Kon-
Bo». B ctonbue «Koadp.» oTobpaxkaetcst KOapdmUMEHT noTepsb.
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Ow. kagpbl — oOulee KOMMYECTBO MNPUHATLIX KagpoB C oOlnbkamu
(Runts, Jabber, CRC), otobpaxaeTtca B ctondue «Kon-Bo». B ctonbue
«Koadh.» oTobpaxkaeTcs KOapdULMEHT OLLINBOK.

CRC — Konn4yecTBO NPUHATLIX KaapoB C OLUMOOYHON KOHTPOSIbHOW CYMMOM.

Runts — Konn4ecTBO NPUHATBLIX KagpoB OfNIMHOM MeHee 64 6anTt c
NpaBnITIbHOW KOHTPOSIbHON CYMMOW.

Jabber — konnyecTBO MPUHATBIX KagpoB AnnHon 6onee 1518 Gawnt c
HenpaBWNbHOW KOHTPOSbHOW CYMMOW.

Pause — obLiee KonmyecTBO KaapoB nayabl.

** TMlpumeyaHue: Bo Bpems npoBedeHUs TecTa 3Ha4YeHMe NnoTepb Aaxe
NpWY UX OTCYTCTBUN MOXET MNoKasblBaTb BENMYUHY, OTIINYHYIO OT HYIS, 4TO
CBA3aHO C 3adepXkamu nepegadn MHpoOpmMaumnm B KaHane, a Takke B
nepegatoLlem 1 npuemHom bydepe.

C neBon CTOpOHbLI Monga cTaTyca oTobpaxaeTcsa WKOHKa cTaTyca,
KOTOopasi OTpaxaeT TeKyllee COCTOosHME TecTa W MOXeT npuHUMaTb
cnegywLine Buabl:

_ O 3eneHbIn — TECT NPoLUEn NOMOXNUTENBbHO™;

~ @ Xentoi — tect elle He Hayarncs;

_ o KpacHbIN — TeCT npoLuen Heyaa4Ho;

_ Benbin — TECT OTKMIOYEH;

— Z — TeCT UAeT B JaHHbI MOMEHT;

- B _recr npepBaH nonb3oBaTtenem;

~ @ _precre nponsoLuna ownodka Ha yaaneHHON CTOPOHE;

- @—B TecTte npomsoLlna owmnbka, nponara win OTCyTCTBOBasra
CUHXPOHN3aUNA JINMHUN,

~ @ _grecre npousoLluna ownbka, HET NpMema TeCTOBOro Tpaduka;
_ @ _precre npousoLluna ownbka, HET Nepeaaym TeCToBOro Tpaduka;

~ @ _5 recre npousoLuna ownbka, KONM4ecTBO MPUHATbIX TECTOBbIX
kagpoB 6onblie 4Yem OTMpaBfiEHHbIX, YTO CUrHanu3Mpyet O npobnemax
ceTeBoro obopyaoBaHUsl, K KOTOPOMY MOAKIOYEH AAHHbLIN M3MEPUTENBbHbIN
nHTEphenc npudopa.

[Mocne 3aBeplleHMst TecTa B MoOfie cTaTtyca BbIBOAUTCA OAOHO W3
BO3MOXHbIX COOBLLEHNIA:

— TecT ycnewHo nponaeH — TECT NPOMAEH M AN AaHHOW Harpy3kun Bce
Kagpbl npoLwunn 6e3 notepsb;

— OwmnbKM B TeCcTe — BO BPEMS MPOXOXKAEHUSI TECTA BO3HUKIN OLLUNOKMU;

— lMpeBbiWeH ypoBeHb MOTepb — BeNMYMHA KO3ppuUMeHTa noTepb
KagpoB NpeBbICUa YCTaHOBITEHHbIN MOPOT.
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10.5.2. HacTpounku Tecta Tpaduka Anst CAMMETPUYHbIX KaHaNoB

3aknagka «3arosfioBoK»
3aknagka cogepXuT OAMHAaKOBbIE MONS HaACTPOeK ANl BCEX TECTOB C
reHepauuen Tpadumka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

3aknagka «[JononHUTenbLHoO»

Tun Harpy3ku — napameTp He ucnonb3yetca. B Tecte reHepupyetcs
NOCTOAHHAs Harpyska.

En. u3amepeHns — BbiOOp eavHUL, M3MEPEHUs, B KOTOpbIX OyaeT
BBOAUTLCA 3HaYeHue B none «Harpyskar.

Harpy3ka — Benn4ynHa Harpysku.

Mopor FLR — nopor ans BenmymHbl KoapduumnmeHTa notepb Kagpos, ANnA
NPUHATUA peLleHns O NPOXOXAEHUN TecTa.

OnvHa naketa, 6 - AgnvHa KagpoB, BblpaXeHHad B bGauTax,
reHepupyeMmsbIX B TECTE.
OnutenbHOCTb — BPEMEHHOW WHTepBas, 3afdaHHblM B opmaTte

«4Y4:MM:CC», B TEYEeHMe KOTOpOoro npoxoamt TecT. Ecnn 3HayeHue paBHO
HYmt0, TO TeCT naeT 6eCKOHEeYHO.

O6yyeHune, Mc — BpemMsi B MUNNMUCEKYHAAX, KOTOpOe OXuaaeT TecTep
nocre oTnpaskn obyyatowero Learning kagpa unm ARP-3anpoca oo Hadana
nepenayu TeCToBbIX KagpoB.

UHTepBan, Mc — BpeMsa B MUINIMCEKYHOAX, B TeYEeHUE KOTOPOro Tectep
OXugaeT Bo3BpaTa OTnpaBfiEHHbIX TECTOBbLIX KAApOB U3 CETU.

10.5.3. 3aknapgka «3arofioBOK» HACTPOEK TeCTOB C reHepauuvewu
Tpacduka

3aknagka coaepXuT OAWHaKoBble MOMSA HACTPOEK ANns BCeX TeCToB C
reHepauuen Tpaduka: «RFC 2544», «Y.1564», «Tect Tpacukar,
«MakeTHbIN oXUTTEP», «MHOronoTo4yHoCTb». [lNA Kaxgoro Tecrta B
NaMsATb COXPaHSATCA NHOMBUOYASTbHbIE HACTPONKM.

Hactponkn ckopoctn coeguHeHusi, MAC-agpeca otnpasutens, |[P-
agpeca otnpasutend, napametpoB VLAN n MPLS wu3ameputenbHoro
MHTepenca ocywectenaerca B MeHw «llapamMeTpbl UHTepdencoB».
OnucaHue HaxoauTtcsa B nyHkTe 10.20.

YpoBeHb 2

ARP-3anpoc — pyHkumss  onpegenenns MAC-agpeca nonyyatensd
aBTomaTtnyeckn ¢ nomowbto ARP 3anpoca no ero IP-agpecy po
npoBeneHus Tecta. lNpu BkNtoYeHUn gaHHoro doniara none «MAC nonyd.»
nponagaeT v ero 3Ha4YeHne UrHopupyeTcs.
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MAC nonyu. —- MAC-agpec nonydatend. Ecnu TecTtupyembi ydacTok
ceTu He cogepxuT MapwpyTtmsaTtopoB, MAC-agpecom nonyyaTtens
ABNAEeTCA agpec YCTpoucTBa MNpuvHUMarowero nubo 3aBopayuMBaloLLero
TectoBble Kagpbl. B npotmBHom cnydyae B kKadectBe MAC-agpeca
nonyvatensa yctaHasnueaetca MAC-agpec Gnuxanwero mapLupytmsaTopa.

MAC otnp. —- MAC-agpec oTnpaButensa, B KadectBe KOTOPOro
yCTaHaBnmMBaeTCcs agpec uHTepdenca, ¢ KOTOPOro reHepupyeTcsl TECTOBbIN
Tpaduk. None otobpaxaeT 3Ha4YeHne, HaCTPoKrKa KOTOPOro NPoOM3BOAUTCS B
MeHto «lMapameTpbl MHTepdencoBy.

YpoBeHb 3

[Mpn ycTaHOBKe bnara «YpoBeHb 3» MNOABMSETCA OOCTYN K HAacTpoukam
noneu naketa ceTeBoro ypoBHS.

ABTOoMaTnyeckun IP nony4y. — dnar, npy ycTaHOBKE KOTOPOro npu
Tononorun TectmposaHus A->B n B->A B kadecTtBe |IP-agpeca nonydatens
nogcrtasndaetcs IP-agpec npoTMBONONOXHOIO nopra.

IP nonyu. — IP-agpec nony4arens.

IPotnp. — IP-agpec otTnpaButens, B KayecTtBe KOTOPOro
yCTaHaBnMBaeTCs agpec uHTepdenca, ¢ KOTOPOro reHepmpyeTcsl TECTOBLIN
Tpaduk. None otobpaxkaeT 3Ha4YeHne, HaCTPoKrKa KOTOPOro NPOM3BOAUTCS B
MeHo «[lapameTpbl HTEPdENCOBY.

ToS/Precedence -— BKoYeHue/BbIKNOYeHNe HacTpoek QoS. [lpwu
BKMOYEHUN donara 6nokupyetcs yctaHoBka DSCP, a ee 3HayeHue
nrHopupyetcs. NogpobHoe onncaHme nonen cMm. RFC 791. HassaHue 6utos
B ToS 6ante npmuBeneHbl B Tabnuue A.1 MNMpunoxennsa A.

ToS — 6utbl TO-T3 B ToS 6ante. OTobpaxkaeTca B ABOUYHOW hopme U
MOXeT npuHumaTtb 3HadeHns 0000, 0001, 0010, 0100, 1000.

Precedence — npuoputeT kagpa 3agaet outbl P0-P2 B ToS 6awuTe.
MoxeT npuvHuMaTb 3HadeHnsa oT 0 go 7. CoOOTBETCTBUA 3HAYEHUN U
Ha3BaHM NPUOPUTETOB NpmuBeaeHbl B Tabnuue A.2 MNMpunoxenus A.

DSCP - BkntoyeHue/BbIkntoveHne Hactpoek QoS. [lpu BKAOYEHUU
dnara ©Onokupyetca yctaHoBka ToS/Precedence, a ee 3HayeHue
nrHopupyetcs. HassaHne 6utoB B DSCP 6ante npuseneHbl B Tabnuue A.3
Mpunoxenua A. Tlone moxeT npuHMMmaTtb 3HadveHne ot 0 go 64 wu
oTobpaxaer 6 crapwmx 6ut DSO0-DS5 wun3 coortBetcTBylowero 6anta
3aronoBka kagpa B ABoudHOM hopme. Takke oToOpakaetcs nuTepHas
abbpesnatypa (nogpobHoe onucaHne cMm. RFC 2474, RFC 2597).
CooTBeTcTBME 3HA4YeHun n HasBaHun DSCP npuBegeHbl B Tabnuuax A.4 un
A.5 MpunoxeHnus A.

TTL — BpeMsa xn3HU naketa B ceTu. [lone MoxeT npuHMMaTb 3HaAYEeHUS
oT 1 go 255.

YpoBeHb 4
[Mpu ycTaHoBKe (priara «YpoBeHb 4» NosiBAAeTCa OAOCTYMN K HAacTpouKam
nosien nakeTta TPaHCMOPTHOro YPOBHS.
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UDP nonyuy. — Homep nopTta nosny4varens.
UDP oTnp. — HOMeEp nopTa UCTOYHMKA.

Ona ycraHoBkn MAC-agpeca otnpasutens, IP-agpeca otnpasutens,
nonen VLAN u MPLS HeobXxoauMo NpPOBECTU HACTPOMKM B MEHIO
«MapameTpbl HTEphencoBy.

10.5.4. TecT Tpadmka Ana aCUMMETPUYHbIX KaHasroB

NMpumeyvaHue: TecT Tpaduka ONS aCUMMETPUYHLIX KaHaroB SABMSAETCA
onumen npnbopa «08-AT».

MogknodeHne  npubopa  ocywecTBnsetTca no  cxeme  «Cy,
npeacrtasneHHon B nyHkTe 10.4. Tlpyn 3TOoM B MeH «Tononorus»
BblOMpaeTcss oauH M3 pexmmoB «TepmuHan A>>R» nmbo «TepmuHan
B>>R». Tect Tpadmka Ona acMMMETPUYHbIX KaHanoB 3adeucTByeT [Ba
npubopa, HO TakkKe MOXeT OblTb MCNoMb30BaH AN TECTUPOBaHMUS,
3a4encTBoBaB ABa MHTepdenca ogHoro npnbopa.

Bua meHio «TecT Tpadmka» nokasaH Ha PucyHke 10.10.

P 1000F

ELYI CTATHUCTHMEA WMCXKo 4 AWM )YEL

NMpowno Q00:00:12 Octan. O0:00:00
& TecT YCNEWHo NpoWLEH.

NapamMeTp Kon-go Koz

Tx Kadpsbl 1491120

Rx Kalpbl 1491120

Tw BanT 95431680

Virt, MBuT /C 10G.0

POV, HC 0

NoTepw 0 0. 000
CTapT ||HacTp. f15: 726

PucyHok 10.10. TecT Tpaduka ans aCMMMETPUYHbIX KaHanoB

MeHto TecTa cogepXuT ase PyHKUNOHANbHLIE KNaBULLN:
CrapTt/CTONn — 3anyck n ocTaHoBKa TecCTa.
HacTp. — gocTtyn K HacTporkam TecTa.
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MeHio cTaTyca TecTa WMeeT [ABe 3aknagkm ans otobpakeHud
napamMeTpoB B TEKyLLEN N yoareHHON ToYKe.

CtatncTuka umcxogsawmm — napameTpbl U 3HAYEHUA ONS UCXOOSLLErO
NoTOKa, U3 TeKyLLEero nopta B yaareHHyo Touky. [None 3aronoBka 3aknagku
oTobpaxkaeTca CUHUM LBETOM.

Ctatuctuka BXoASILMU — NapameTpbl U 3HAYeHUs ONs BXOOSLLErO
NOTOKa, U3 yOdarieHHOM TOYKM B TeKylunn nopT. [lone 3aronoBka 3aknanku
oTobpaxaeTca 3efeHbIM LIBETOM.

Ctatuctuka no napameTtpam aHanorndHa n. 10.5.1 3a ncknoyYeHnemMm:
RX Kagpbl — KONIMYECTBO NPUHATLIX KagpoB BO BTOPOU TOYKE.
OOHOCTOPOHHSS 3aepXKKka HE N3MepsaeTCS.

I'Ipumeqal-u/le: Bo BpeMA npoeeaeHnd Tecta 3HadeHue MapamMeTpoB,
NoJTy4eHHbIX Ha y,El,aJ'IeHHOIZ TO4YKe, He 0To6pa>|<aeTC$|.

10.5.5. HacTpounku Tecta Tpacdmka ons aCUMMETPUYHbIX KaHanoB

MeHI0 HacTpOMKM TecTa MMEET YeTbipe 3aknagkm Ans oTtobpaxeHus
HaCTPOEK MOTOKOB U3 TEKYLLEN U U3 yOareHHON TOYKN.

3arofioBOK UCXOAAWMA — NapamMeTpbl U 3HAYEHUS AN UCXOOSLWEro
NOTOKa M3 TeKyLlero noprta B yAaneHHyt Toudky. Nona ana nameHsiemMbix
napameTpoB OTODOpaXKaTCsA CUHUM LIBETOM.

3arofioBOK BXOAALWMM — MNapamMeTpbl U 3HA4YeHUs AN BXOASALWEro
NoTOKa W3 yOaneHHOM TOYKM B Tekywun nopT. [Nonsg ansa uameHsiemblx
napamMeTpoB oTobpaxatoTca 3eneHbIM LIBETOM.

OononHUTeNnbHO MUCXOAAWMWU —  [OOMNONHUTENbHbIE napamMmeTpbl
ncxogAawero rnoToka.
JdononHutenbHO BXOAsLMNN — [OONOJIHUTEJIbHbIE napamMmeTpbl

BXOASLLLEero noToka.
OnucaHue aHanormnyHo n. 10.5.2

3aknaagku «3arosioBOoK ncxoasawmmn», «3aronoBoK BXOAALLMN»

3aknagka coaepXuT OAMHAaKOBLIE MOSMSA HACTPOeK ANl BCEX TeCTOB C
reHepauven Tpaduka. OnucaHne Haxoautca B nyHkTe 10.5.3 3a
NCKINIOYEHNEM:

ARP-3anpoc — oyHkums onpegeneHns MAC-agpeca BknioyeHa Bcerga.
Tect obmeHMBaeTca WHGOpPMauMen ynpasfeHust U TenemMeTpuen noBepx
TPETLENO YPOBHS.
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3aknapka «O6Lwee»

OnutenbHOCTb — BPEMEHHOW WHTepBas, 3agdaHHblM B opmaTte
«Y4Y:MM:.CC», B TE€YEHME KOTOPOro npoxoauTt TecT. Ecnu 3HadeHune paBHO
HYIt0, TO TeCcT naetT 6eCKoHeYHoO.

O6y4yeHMe, MC — BpeMdA B MUMSIMCEKYHOAX, KOTOPOE OXMAaeT TecTep
nocne otnpasku obyyatowero Learning kagpa nnu ARP-3anpoca go Havana
nepenayun TeCToBbIX KagpoB.

UHTepBan, mc — Bpemsi B MUNIINCEKYHOAX, B TEYEHME KOTOPOro Tectep
OXuaaeT Bo3BpaTta OTnpaBneHHbIX TECTOBbIX KaapoB N3 CeTH.,

10.6. Metoguka RFC 2544
10.6.1. OnucaHue Tecta RFC 2544

MeTtoguka RFC 2544 gBndeTtca cTaHgapToOM [AnA  pas3HOMIaHOBOroO
TEeCTUPOBaAHUSA ceTeu Ethernet. OHa onucoiBaeT cueHapun
aBTOMaTM3NPOBaHHOW Mpouenypbl TecTupoBaHus Ethernet kaHana npwu
oTCyTCTBMM paboyero Tpaduka. B cueHapun UKCMpPOBaHbI KIOYEBbLIE
napamMeTpbl  ANA  TeCcTOB  MNPOMYCKHOW  CrNOCOBOHOCTW,  3a4epXKu
pacrnpoCcTpaHeHUs1 KagpoB, 3aBMCUMOCTM YPOBHA MOTEpPb KagposB OT
3arpy3kuM kKaHamna v Tecta onpegeneHva npegenbHon Harpysku. Kaxgbiv
TEeCT NO3BOSIAET MPOBEPUTL OnpeaesieHHble napamMeTpbl, onnucaHHble B SLA.
MeTogonorna TectoB onpenenseTr pasMepbl KagpoB, MPOOOIMKUTESTbHOCTb
NCMbITAHUA U YUCHO NOBTOPEHUN UCTbITAHUN.

Mpnbop MAKC-EMK nossonsieT npoBefeHNE YeTblipeX OCHOBHbIX TECTOB
no metoauke RFC 2544

— MponyckHaa cnocobHocTb (throughput). OueHka makcumanbHOM
CKOPOCTU nepefayvn AaHHbIX, MpY KOTOPOM KONMMYECTBO TECTOBbIX

KagpoB, npolewnx Yyepes TecTupyemoe YyCTPOMCTBO UITN YHaCTOK CETMH,
COOTBETCTBYET 4UCMY KagpoB, OTMPaBfEeHHbIX C  TEeCTUPYHLLErO
obopynoBaHua. [aHHbIA TECT NpeaHasHaveH Ans gukcaumm MakCumanbHOW
CKOPOCTM KOMMYyTauMW ON11 CETEBbIX 3fIEMEHTOB, PACMOJSIOXKEHHbIX B
TpaHCNopPTHLIX ceTax Ethernet.

MuHumanbHoe onpegendemoe npubopom 3HayeHne [lponyckHom

CMOCOOHOCTK, BblpaXXeHHOe B NPOLEHTax, onpeaensieTcs no dopmyne %

roe L — anvHa kagpa B 6anTax.

— 3apepxka pacnpocTtpaHeHus (latency). AHanuMs BpemeHHoOro
MHTepBasna NpoxoXxaeHnsa Kagpa oT UCTOYHKUKA K nonydaTento u obpaTHo, B
COOTBETCTBMM CO CXeMOU wu3MepeHuss «A», nNpeacraBfieHHOW Ha
pucyHke 10.6. [lpn aTOM BenM4YMHa Ha3bIBaeTCA KPyroBon 3agepxkon. Npu

39




nepefaye AaHHbIX C O4HOro rMnopTa Ha BTOPOM B COOTBETCTBUM CO CXEMOM
namepeHun «B», npeacraBfieHHOM Ha pucyHke 10.7, namepsieTcd npocTo
3agepxka nepepayn. o ymonyaHmio pekomeHgoBaHo npoBoauTb 30
MCNbITaHUI, MO UTOram BbICHUTBLIBAETCH CPeaHAA 3a4epKKa.

NMpumeyaHune: MuHnMmanbHoe namepsiemoe NpubopomM 3HavdeHne 3agepKKu
pacnpocTpaHeHns — 8 HC.

— 3aBUCUMOCTb YPOBHS noTepb KaapoB (frame loss rate). NpoBepka
CMOCOBOHOCTM yyacTka CeTU WM CETEBOr0 YCTPOWMCTBA NOLAEPKMBATb
NpUNoXxeHnda, paboTatolme B peanbHOM BpemeHu (NOBTOPHas nepegada
HeBo3MOXHa). C MNOMOLLBLIO [OaHHOro TecTa pacCyYUTbIBAETCA MPOUEHT
KagpoB, HE NepedaHHbIX CEeTEBbIM 3ANIEMEHTOM MPU HEU3MEHHOW Harpyske
BCreACTBME HedocTaTka annapaTHbIX pecypcoB. BaxHO y4unTbiBaTb, 4TO
60onbLION NPOLIEHT NOTEPb KaApPOB BbI3bIBAET CHMKEHNE KayecTBa cepBuca.

— MpepenbHas Harpy3ka (back-to-back). Tect namepsieT
MaKkcMmarbHOe BpeMsi, 3a KOTOpOe CeTeBOe YCTPOWCTBO CnpaBrisieTcsa C
MaKkCUMarnbHOW Harpy3kon, UM COOTBETCTBYyKOLlee eMy MakCumasnbHoe
KONMMYeCTBO KaZpoB, KOTOPOE ceTeBOe YCTPOWUCTBO OyaeT obpabatbiBaTb
6e3 notepb. Cxembl uamepeHun «A» wn «B» npeactaBneHbl Ha
pucyHkax 10.6 n 10.7 lMpumeHsieTca 6onbllen YacTbio ANS TECTUPOBAHUA
TakMx CeTeBblX YCTPOWCTB, KaK KOHLUEHTpaTopbl, KOMMyTaTopbl W
MapLupyTu3aTopbl.

Mpnbop MAKC-EMK nopoepxmBaeT TecTupoBaHue Mo MeToauke
RFC 2544 ¢ oByx nHTepcencos 0gHOBPEMEHHO.

10.6.2. HacTtpouku tecta RFC 2544

[Mpy HaxaTnm KHOMKM «YMOMY.», NPOUCXOOUT BO3BpaAT BCEX HACTPOEK
Tecta RFC 2544 Kk 3Ha4eHnaM no ymomn4yaHuio.

3aknagka «3arofnioBOK»
3aknagka coaepXuUT OAMHaKOBbIE MOSIS HACTPOEK AfS BCEX TECTOB C
reHepauuven Tpadpumka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

3aknagka «Kagpbi»

Mpn TectnposaHun Ethernet-cetenm metogmka RFC 2544 pekomeHayeT
OCYLLEeCTBNATbL aHanui, UCMoNb3ysd CeMb MnpefonpeneneHHbIX pasmMepos

kagpoB: 64, 128, 256, 512, 1024, 1280 n 1518 6Gaunt. 3TM 3HaAYEHUS
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yCTaHaBIMBalOTCA B BapuaHTe KOHduMrypaumm no ymonyanumo. B npnbope
MOXHO yCTaHaBnmMBaTb Nobble apyrne AfMHbI KagpoB, a Takke NMPUMEHATb
pacwupeHHbin cueHapun RFC 2544, npn KOTOPOM MCNONb3YTCA Kagpbl
NPOM3BOMbHOM ANWHbI, BKItovas Jumbo-kagpbel™ anvHon ot 1519 6ant o
9600 6aunt. Takke OONOMAHUTENBHO MOXHO YCTaHOBUTb ANS TeCTUPOBaHUA
ewe oauH kagp ¢ anvHon ot 64 go 9600 GamTt. B cTpokax ykasbiBarOTCSA
AnviHbl KagpoB B 6anTax. YcTaHoBKa hnara paspellaeTt COOTBETCTBYHOLLYHO
KOHdpUrypaumo kagpa.

** lMpume4yaHue: HekoTopble MapLpyTU3aTopbl He MOAAEPXKMBAOT
Jumbo-kagpbl NMM60 AOMKHbI ObITb NpPeaBapUTENbHO CKOHMUIYpUpPOBaHbI.
O3HakoOMbTECb C AOKYMEHTauMeln KOHKPETHOro MapLupyTu3aTopa, YTobbl
onpeaennTb BO3MOXHOCTb ero paboTkl ¢ Jumbo-kagpamu.

3aknagka «lponyckHas cnocCoOBHOCTb»

BbINONHATL — YCTAHOBMEHHbIN pnar paspellaeT NpoBedeHne TecTa
«lMponyckHast cnocoBHOCTbY.

Harpy3ka MuH, % — BennunHa Harpy3ku B npoueHTax, Npu OCTUXKEHUN
KOTOpOW npekpaLlatTca namepeHuns tecta «lponyckHasi cnocobHOCTb» Ans
Kagoro pasmepa kagpa. [lpu ycTtaHoBKe 3HA4eHUss Hymnb TecT
npoaosmKaeTca 00 LOOCTMKEHUA MUHUMANIbHO BO3MOXHOW reHepupyemoun
Harpysku, ykazaHHon B nyHkTe 10.6.1.

Harpy3ka Makc, % — BennumMHa Harpysku, BblpaXXeHHOW B NPOLIEHTax C
KOTOPOW HayuHaeTca TecT «[llponyckHas crnocoBHOCTbY Afa  KaXaoro
pa3mepa kagpa.

NMpob6a, ¢ — nepuog BpeEMEHW HEenpPepbIBHOMO BbIMOMHEHUS OOHOro
NUCNbITAHNA TecTa C (PUKCUPOBAHHLIMU 3HAYEHUSIMU NaApamMeTpoB U ASNH
KagpoB.

3aknapka «3agepxka»

BbIiNnonHATL — yCTaAHOBIEHHbLIN donar paspeliaeT nposefeHne TecTa
«3agepxka.

Kon-Bo npo6 — Konn4ecTBO UCNbITAHUW B TECTE 3adepXKKa ANa KaXXaoro
3agaHHOro pasmepa kagpa.

NMpob6a, ¢ — nepuog BpemMeHN HenpepbiBHOIMO BbINOMHEHUS OOHOro
ncnbiTaHns Tecta ¢ PUKCUPOBAHHBLIMU 3HAYEHUSAMU NapamMeTpoB U ANUH
KaapoB.

Nonb3oBaTenbCckue Harpys3ku — donar, NpyM ycTaHOBKE KOTOPOro TEeCT
«3agepxka» MPOBOAUTCS C Harpy3kamu, yCTaHOBMEHHbIMW B HACTPOMKaXx
HWXe, B NPOTUBHOM Criydae TECT NPOBOAUTCHA C Harpy3kow, N3MepeHHOW B
TecTe «[l1ponyckHasi CNOCOBHOCTLY.

Harpy3ka — BenuumHa Harpysku, BblpaXXeHHasi B MpoLEeHTaxX, C KOTOpPOM
npoBoANTCA TecT «3agepxka». [na Kaxgoro pasmepa kagpa MOXHO
yCTaHaBnMBaTb CBOE 3HAYEHME Harpy3Ku.
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3aknaaka «lloTtepu KagpoB»

BbIiNnonHATL — yCTaHOBIEHHbLIN donar paspeluaeT nposefeHwe TecTa
«[loTepun kagpoB».

Mpob6a, ¢ — nepuog BPEMEHU HEMPEPLIBHOMO BbIMNOSIHEHUA OAHOrO
NUCNbITAHNA TecTa C (PUKCUPOBAHHLIMW 3HAYEHUSIMM NapamMeTpoB U ASMH
KagpoB.

War, % — BenuunHa Harpysku, Bblpa)KeHHasi B NpouUeHTax, Ha KoTopoe
OyoeT yYMEHbLUEHO 3Ha4YeHWe Harpys3ku Ans  Kaxgoro cregyrowero
NcNbITaHNA NMPY BO3HUKHOBEHUM NOTEPb KaapoB.

Hau. Harpys3ka, % — HadanbHas Harpyska - BeENMYMHA Harpysku,
BblpaXkeHHasi B MNpoUeHTaxX, C KOTOPOM HavnHaTCA U3MEPEHUs TecTa
«lMNoTepu kagpoB».

KoH. Harpyska, % — KOHe4yHas Harpyska - BelM4YMHa Harpysku,
BblpaXkeHHass B TMpoOUEeHTax, A0 KOTOPOW YMEeHbLlaeTCs Harpyska B
namepenHusix tecta «llotepm kagpos». Ecnn Ha 0gHOM U3 UCNbITAHUI TecTa
noTepn KagpoB OTCYTCTBYIOT, JalnbHeunllee TMOHWKEHNe Harpyskm [o
BENIMYNHbI KOHEYHOWN Harpy3knm He NPOUCXOANT.

3aknapka «lpepenbHas Harpyska»

BbINONHATL — YCTAHOBIEHHLIN priar paspellaeT nNpoBefeHWe TecTa
«lNpepenbHas Harpyskay.

Kon-Bo — konnyecTBo nocnegoBaTerbHbIX UCMNbITAHUA Ha KaXXaoM Luare
anroputma rnoucka B Tecte «lpenenbHas Harpyskay.

MuH. Bpemsi, ¢ — MMHMMarbHOE BpPEeMS, C KOTOPOro HayMHaeTcd
anropuTtmM rnovcka tecta «lpegenbHas Harpyskay.

Makc. Bpemsi, ¢ — BepxHAA rpaHuua BpPEeMEHHOro uHTepBana A
anropuTma rnoucka tecta «llpegensHas Harpyskay.

3aknagka «[JononHUTEeNbLHO»

O6y4yeHMe, MC — BpeMSA B MUMSIMCEKYHOAX, KOTOPOE OXUAAeT TecTep
nocne otnpaeku oby4vatowlero Learning kagpa nnu ARP-3anpoca oo Havana
nepegayn TeCTOBLIX KaapoB.

UHTepBan, mMc — BpeMs B MUNNNCEKYHAAX, B TEYEHME KOTOPOro TecTep
OXnaaeT Bo3BpaTa OTNpaBrfieHHbIX TECTOBbIX KaApOB U3 CETW.

10.6.3. Ctatuctuka tecta RFC 2544
Bua meHio «RFC 2544» nokasaH Ha PucyHke 10.11.
MeHto TecTa coaepXxuT Tpy PyHKUNOHANbHbIE KIaBULLIN:

CrapTt/CTONn — 3anyck n ocTaHoBKa TecCTa.
HacTtp. — gocTtyn K HacTporkam TecTa.
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MNpadmk/Tabnuua — oTobpaxeHne pes3ynbTaTtoB BblbpaHHOro Tecta B
rpagomyeckomM unm TabnnyHom Buae.

B npouecce npoBegeHna Tecta nona Tabnuubl  3anosIHAKTCA
aBTOMaTM4eCKM B COOTBETCTBMW C pesynbTatamm uamepeHun. Tabnuua
coaepXuT crneyowme obme nongd

Ctatyc — none oTobOpaxaeT TeKyllee COCTOsiHMe TecTa U MOXeT
npuHUMaTL criegyroLlme 3HaveHns:

— FoTOBO — TECT NpoLlen NosIOXKUTESNBHO;

— Xnay — TecT ewe He Ha4varncs;

— WpeTt — 3T1OT TECT naeT B AaHHbIN MOMEHT;

— CTon — TeCT OCTaHOBIEH;

— OTKN. — TeCT C 4aHHOW OJINHOM Kagpa OTKMNIOYEH;

— Owmnbka — TecT «[1ponyckHas cnoCOBHOCTLY 3aBEPLUNIICA HeyaayHo,
T.K. OblIM nNOoTEpU nMpv  MUHUMANbHOW Harpyske, nmbo B CBA3M C
N3MEHUBLLMMCSH YPOBHEM MOTEpPb KaHana BO BpeMsa MNpoBedeHus TecTa
anroputM He Mnpuwlesi HW K OOHOMY 3HaYeHU0 Harpysku, npu KOTOPOM
oTcyTCcTBOBanu notepn; TecT «[lpegenbHas Harpyska» 3aBepLumscs
Heyda4yHo, T.K. 6bIIM NOTEPU HA MUHMMAaNbHOM BPEMEHHOM MHTEpPBarne;

— Het Cx — BO Bpems nNpoBeaeHust TecTa nponana unn oTcyTcTeoBana
CUHXPOHU3ALMNS NINHWUMK;

— HeT Tx — HET nepegayn TecToBOro Tpaduka;

— HeT RX — HeT npmnema TecTtoBoro Tpaduka;

— RXTX — KONMMYEeCTBO MNPUHATbIX TECTOBbIX KagpoB 6onblue, 4Yem
OTNpaBfiEHHbIX, YTO CUTHaANM3NpyeT O Npobnemax ceTeBoro obopygoBaHus,
K KOTOPOMY NOAKMOYEH AaHHbIM N3MepUTENbHbIN MHTEPdeNc npudopa.

RFC T<  1000F -- 1000F

NoTepw kKaap.¥lpelenbHad HArpys.

NMponyckHad cnocobHocToY 3alepHKka
A

CTatyc |Kaap h < L2 =
@ rroToen| Hd | 100,061, OMEKMT
@ rotoeon| 1258 | 100.0B64. OMEWMT /C
@ rrotoeo| 250 | 1000 R27 . 5MbKT/C
@rroToen| 517 | 100, 0 G962 . AMEKWT /C
@ roToen| 1024 | 100, 0 Q80 EMEWT
@ rotoeo| 1250 | 100.0 984 . EMEWMT /C
@rotoeo| 101 | 1000 [9=7 . OMOMT /Ch
CTOn HacTtp. || Tpadgue (B0 13:40

Lo e O e e e e Y e

PucyHok 10.11. Tect RFC 2544
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Mpn  BO3HWKHOBEHUN KPUTUYECKUX OLUMOOK TeKyllee UCnblTaHne
OCTaHaBNMBaETCH, U NPOLECC NepexoauT K criegytoLlemy TecTy.

Kagp — none otobpaxaeT ANNHY TECTOBbIX KagpoOB B KaXXJOM TECTOBOM
NCMbITaHU.

3aknapka «lponyckHass cCnoCOBHOCTb»

«%» — none B Tecte «[lponyckHaa cnocoBHOCTbY, oOTObpaxaeT
N3MEPEHHOE 3Ha4YeHMe MPOMYCKHOM CMOCOBHOCTM, BbIpaXXEHHOW B
NpoueHTax, 0T MakCUManbHOW CKOPOCTU KaHana, ecrnvn UCnbITaHnue MpoLuo
ycnewHo. B npouecce BbINOSHEHUSI UCTbITAHMS NOfe OTOBpaXXaeT TEKYLLYHO
Harpy3Ky, Npu KOTOPOW BbINOSHAETCH TECT.

TL1/TL2 - none B Tecte «[lponyckHasi cnocobHOCTbY oToGpaxaeT
N3MEPEHHOE 3HaYeHne NPOMyCKHON CMOCOOHOCTU, BblpaxkeHHoW B M6uT/c,
Kbut/c nnb6o B 6ut/c gns ypoBHen 1 n 2. B npouecce BbINOSHEHUS
McnblTaHMs none oTobpaxaeT TeKywyk Harpysky, npu  KOTopou
BbIMNOSTHAETCS TECT.

Onsa oTobpaxeHus Tpebyemoro YypoBHS HeOobXoaMMO HaxaTb Ha
knaesnwy «BHMU3», a 3arem knasuwamn «BneBo», «BnpaBo» MOXHO
BblbpaTb ypoBeHb 1 nnu 2. 3Ha4yeHne NPonyckHOM CNOCOBHOCTM MO YPOBHIO
2 paBHO WHoOpMaUNOHHOM ckopocThU «V L2». 3HavyeHne MakcmmarbHOW
MNPOMNYCKHOM CNOCOBHOCTM NO YPOBHIO 2 BblYMCNAETCS MO dopmyrne:

T, =V, x 5 ,
(S+P+SFD+IFG)

T,, — NpoNyckHasi cnoCObHOCTbL MO YPOBHIO 2;
Vf

roe

—CcKopocCTb noakntoyveHuns (1000, 100, 10 MowuTt/c);
S — nnuvHa Kagpa;
P — npeambyna (7 6uT);

SFD — paspenutens Hayana kagpa (1 6uT);
IFG — mexkagpoBbIit MHTepBan (12 6uT).

Ons kaHana 6e3 noTepb, ecnv MakcumanbHasi NPonyckHas CNoCcoGHOCTbL
MO YPOBHO 1 paBHa CKOPOCTM MOAKMNOYeHus, T. e. T, =V,, nepecyeT

MaKCcMManbHOM MPOMNYCKHOM CMOCOBHOCTU MO YPOBHIO 2 , T, ANSA pasHbiX
ANVH KagpoB nokasaHo B Tabnuue A.6 MNpunoxeHus A.

3aknagka «3agepKkKa»

Harp. — none B Tecte «3agepxkka» oTobpaxaeT 3HayeHue Harpyskm,
BbIpa)XEHHOW B NpoLeHTax, Ha KOTopow BbINo NPOBEeAEHO UCTbITAHNE.

3apepXxka — none B TecTe «3agepxka» oOTobpaxaeT M3MepeHHOoe
yCpeOoHEeHHOoe 3HavyeHne 3aJepXXKu, ecnu UChnbliTaHne npoLuno ycnewHo. B
npoLecce BbINOSHEHUS UCNbITAaHNA Nosie 0ToOpaXkaeT TekyLlee n3MepeHHoe
3Ha4YeHune 3aJepPXKu.

a4



3aknaaka «lloTtepu KagpoB»

Harp. — none B Tecte «[loTepn kKagpoB» oTOOpaxaeT 3HayeHud
Harpy3okK, BbIPaXeHHbIX B MpOuUeHTax, Ha KOTOpbIX OblNu npoBeaeHbl
ncneltTaHus. [ns npocmotpa Tpebyemoro ctonbua ¢ Harpy3kon Heobxoammo
HaxaTb Ha knasuwy «BHU3», a 3aTem knasuwamu «BneBo», «BnpaBo»
BblbUpaTbh HYXHbIM cToNdey, ¢ Harpy3koun. Npu atom B ctonbue «lMotepu»
oTobpaxaeTca BenuMuYMHa MNOTEPb KadpoB ANst BbIOpAHHOM HarpysKku.
N3mepeHnsa npoBogaTcA OO0 WUCNbITAHUS, B KOTOPOM MNOTEPL KaApoOB He
6ynet obHapyxeHOo, No3aToMy B Tabnuue oTobpaxalTca 3HaAYEeHUs] TONbKO
TeX Harpy3okK, Ha KOTOpbIX OblnNKn NpoBeaeHbl UCMbITAHUS.

Motepu, % — none B Tecte «lloTepu KagpoB» OTOOpakaeT 3HaYeHue
NoTepb KagpoB, BblpaKeHHOE B NPOLIEHTaX Afis BbIGpaHHOM Harpysku.

3aknapka «lpepenbHas Harpy3ka»

Kon-Bo — none oTtobpaxaeT MakcMmarnbHOEe KONM4ecTBO Kagpos,
KOTOpOE ceTeBOE YCTPOMNCTBO obpabaThiBaeT 6€3 noTepsb.

Bpems, ¢ — none otobpaxaeT MakcumaribHOoe 3HayeHne BpPEMEHU B
NPOBEAEHHLIX WCMbITAHUAX, B TeYEeHME KOTOPOro ceTeBoe YCTPOWMCTBO
obpabaTbiBaeTr Tpadumk ©0e3 notepb. 3HAYEHWE HaxoaUTCA MEeTOoOO0M
ABOMYHOro noucka Ha uHtepsarne «MuH. Bpems, c» — «Makc. Bpemsi, C» C
TOYHOCTbIK 0O OOHOM CEeKYH[bI.
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10.7. MeTopuka Y.1564
10.7.1. OnucaHue TecTta Y.1564

NMpumeyanune: TecTt «Y.1564» asnseTcs onunen npudopa «08-Y1564».

MeTtoguka Y.1564 — coBpeMeHHas MeToaMKa aKkTumBauum CepBUCOB
ceten Ethernet. MeTtopgonorus Tecta pasbumBaeTcsa Ha [Be 4acTu: TecT
KOH(purypaummn cepsuca, KOTOpbl NoOMoraeT HanTu 1 ncnpaBuTb Npobriemsbl
C KOH(urypaumen cetu, U TeCT NPOU3BOOUTESILHOCTU CepBMCa, KOTOPbLIU
noaTBep)XgaeT, YTO MPOU3BOAUTENBHOCTL COOTBETCTBYET KPUTEPUSAM
npuemMkn n obCnyXmBaHUs N He U3MeHSAeTCcs cO BpemeHeM. Metoawuka
Y.1564 onucbiBaeT  cueHapunm  aBTOMAaTM3MPOBAHHOW  Mpouenypbl
TecTupoBaHus Ethernet kaHana npu oTcyTcTBMM pabodero Tpadwmka cC
y4eToM MyrbTUCEPBUCHOCTM CETU C OOHOBPEMEHHbIM U3MEPEHUEM
napameTpoB MO OTAENbHbLIM cepBucam (NOTOKam).

Mpnbop MAKC-EMK nosBonseTr npoBedeHWe OOHOBPEMEHHO [BYX
TecTtoB Nno Metoauke Y.1564 c 3anyckoM [0 YeTblpex MOTOKOB Ha KaxOoMm
nopTy.

Tect koHdurypauum (Configuration test). TecT npegHasHayeH Ond
onpeaeneHnsl rapaHTMPOBaAHHOW NPOMYCKHOW CMNOCOOHOCTU, MPeBbILLIEHHON
MNPOMYCKHOM CMOCOBHOCTU M 3HA4YeHUs] MPOMYCKHOM CNOCOBHOCTU, CBbILE
KOToporo Becb Tpaduk 6yaet oTbpolleH, KonuyecTBa MOTEPb Kagpos,
KOahuMUMEHTaA MOTepb KaapoB, 3afepXXKW pacnpoCTpaHeHUs Kaapos,
NaKeTHOro pXuTTepa.

TecTt npousBoautenbHocTn (Performance test). TecT npegHasHayeH
ANs onpeaeneHnst notTepb KaapoBs, KoadduumMeHTa JOCTYNHOCTU KaHana.

10.7.2. HacTtpouku Tecta Y.1564

3aknapgka «UNI»

Bce napameTtpbl onpenensalTcs B COOTBETCTBUM C  HaACTpoWKamu
napamMeTpoB MHTEPdENCOB TeKyLLEero nopra.

CKOpOCTb — YCTaHOBSIEHHAsl CKOPOCTb Mnepedadn [OaHHbIX Mexay
npnbopom n DUT.

[dynnekc — yCTaHOBMEHHbIN PEXUM AYNIIEKCHOCTU Mexay npubopom u
DUT.

Tun uHTepdenca — TN YCTAHOBMEHHOrO (OM3NYECKOro UHTEpdenca
mexay npmbopom n DUT.
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3aknagka «3aronoBOK»

3aknagka cogepXuT OAMHAaKOBbIE MONS HaCTpPOeK Afii BCEX TECTOB C
reHepauuen Tpadumka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

Bblbop noToka Ona HacTpoek 3arofioBka ero KagpoB 3ajaeTcs yepes
none «Motok NeX». CmeHa HOMepa NMOTOKa OcyWecTBnsieTcs nepebopom
no knaeuvwe «Beoa» nnbo knasuwamun «Bneso» n «BnpaBo».

3aknapka «MoToku»

«MoTok NeX» — BbIbOp NOTOKa ANst M3MEHeHUst ero HacTpoek. CMmeHa
HOMepa noToKka ocywecTensieTcsa nepebopom no knasuwe «Bsoa» nudo
knasuwamu «Brneso» n «BnpaBo».

AKTUBEH — bnar, Npu yCcTaHOBKE KOTOPOro TeKyLMi BblOpaHHbIA NOTOK
CTaHOBUTCS 3aleNCTBOBaHHbLIM NpW NPOBEAEHMM TeCTa.

OnuHa naketa, 6 — [anvMHa KagpoB, BblpaXeHHas B 6GauTax,
reHepupyemblix B TeCTe AN BbIBpaHHOro noToka.

3aknaagka «VLAN»

«MoTok NeX» — Bblbop MoTOKa AN U3MEHEHUs1 ero HacTpoek. CmeHa
HOMepa noToka ocyuiecTsnseTca nepebopom no knaesvwe «BBog» nmbo
knasuwamu «Brneso» n «BnpaBo».

CneuunanbHble Hactpoukm VLAN — cpnar, npu ycTtaHOBKE KOTOPOro
TEKyLWMA  BblOpPaHHbLIM  MOTOK  CTAHOBUTCS  3a4€WMCTBOBAHHbIM  MpU
pobasneHun metok VLAN.

VLAN — BbIbop konuyectBa VLAN-meTOK, KOTOpble ByayT 0o06aBnSATbLCS
K BbIOpaHHOMY MOTOKY.

Mona BeBoga Hactpoek VLAN aHanornyHel nonam B MeHo «lMapameTpbl
MHTepdencoBy», onncaHne Haxoautca B nyHkte 10.23.

3aknapgka «SLA»

«MoTtok NeX» — BbIOOp MOTOKa ANst M3MEHeHUs ero Hactpoek. CmeHa
HOMepa noToKa ocywecTenseTcsa nepebopom no knasuwe «BBoa» nudo
knasuwamu «Brneso» n «BnpaBo».

En. um3amepeHuns — BblGOp eauHUL M3MepeHusi, B KOTOpbIX OyayT
BBOAUTLCA 3Ha4YeHna B nons «CIR» n «EIR» ana BbibpaHHOro noTtoka.
CIR — BenuynMHa MakCumanbHOW rapaHTUpPOBaAHHOW MPOMYCKHOMN

CNOCOBHOCTM ANA TEeKywero notoka ANns KpUtepusi NpoxoXaeHust TECTOB
KOHdpurypaumm n npon3BoanTenbHOCTMU.

EIR — BenuuuHa makcummanbHO fgonyctumoro npesbiweHna CIR ansa
TEKyLLero rnotoka AN KpUTepUa MNPOXOXOAEHUS TECTOB KOHdurypaumm u

NPON3BOANTENTbHOCTM.
M — MakcumanbHO gonyctumoe npeBbiweHne BenuyuHel CIR+EIR.
En. u3amepeHuns — Bbl6Op eauHUL UM3MepeHusi, B KOTOpbIX OyayT

BBOAUTbLCS 3Ha4YeHus B nonst «CBS» n «kEBS» ans BeiIOpaHHOro noToka.
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CBS — BenunuMHa rapaHTUPOBaAHHOM Harpyskum A9 TeKywero noToka.
[MapameTp nokasbiBaeT MakcuMmaribHOe KONM4ecTBO rMepefaHHbiXx O6anT
AaHHbIX TECTOBOrro Tpadouka, npu KoTopbix yaosretsopsatoTcsa ycnosua CIR.

EBS — BenuymMHa makcumarnbHO LOONYCTUMOW Harpysku ONns TeKyLllero
NoTOKa.

FLR — makcumanbHO fgonyctumasl BenMymHa KoadodpuumeHTa noTtepb
KagpoB [And TeKyllero mnoToka AN KpUTepusa MNPOXOXOAEHUA TeCTOB
KOHdpurypaumm n nponssoamnTenbHOCTMU.

FTD, w™Mc — MakcuMmanbHO  OOnNycTMMOE  BpeMs  3adepXKu
pacrnpoCTpaHeHUs1 KagpoB AN TEeKyLLEero notoka (3agepka), BblpaXXeHHOoe
B MUNIUCEKYHOAX AN KPUTEPUS MNPOXOXKOAEHUS TECTOB KOHuUrypaumm u

NPON3BOANTESTIbHOCTM.
AVAIL, ¢ — obulee BpeMst AOCTYNHOCTM KaHana.
AVAIL, % — MMHMManbHas BenuyMHa OOCTYNHOCTUM  KaHana,

Bblpa>XeHHad B MNMpoueHTax oT obLero BpeMeHN TeCTa Npon3soanTESIbHOCTU
Ona Kputepmda npoxoxaeHnda tecta npomn3BoanTeribHOCTN.

FDV, mc — makcmmanbHO AOornyctnMad BeJIM4MHA NakeTHOro [MKUTTepa
A4 TeKyLero rnoTtoka and Kputepumua npoxoxageHmna TectoB KOH(*)MpraLI,MI/I n
npon3BoAUTESIbHOCTMN.

3aknapka «[JononHUTenbLHoO»

Ob6y4yeHne, MC — BpeMsa B MUNNIUCEKYHAAX, KOTOPOE OXMOaeT TecTep
nocre oTnpaskn obyvatowero Learning kagpa unm ARP-3anpoca go Havana
nepenaym TeCToBbIX Kagpos.

UHTepBan, Mmc — BpemMsi B MUNNUCEKYHOAX, B TEYEHMe KOTOPOro Tectep
oXuagaeT Bo3BpaTta OTrnpaBneHHbIX TECTOBbLIX KaapoB N3 CEeTW.

TecT KOHUrypaumm — yCcTaHOBIEHHbIN donar paspellaeTt nposegeHne
TecTa KoHurypauuu.

LWar TecTta, ¢ — 4NUTENLHOCTb UCMbITAHUSA OS1 TecTa KOHduUrypaumm Ha
Ka)goMm Luare.

LaroBass Harpy3ka — yCTaHOBJeHHbI (pnar paspeliaeT npoBeneHue
N3MEPEHUN TeCTa KOHPUrypauum B YeTblipe 3Tana Co 3HAaYEHUEM Harpysku
25%, 50%, 75% n 100% ot CIR.

Policy — ycTtaHOBRneHHbIN hnar paspellaeTt nposeaeHne tecta Policy.

TecT npou3BOAUTENILHOCTU — YCTAHOBIEHHbLIM donar paspellaeT
npoBeaeHne Tecta NPon3BOAUTENBHOCTH.
OnNuTenbHOCTL — BPEMEHHOM WHTEepBasr, 3adaHHblMi B dopmaTte

«4Y4:MM:.CC», B Te4EeHUNEe KOTOPOro npoxognTt TeCTt nNpon3BoanTEIIbHOCTMW.
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10.7.3. CtaTuctuka tecrta Y.1564

Buag meHio «Y.1564» nokasaH Ha pucyHke 10.12.

MeHto TecTa coaepXuT aABe PyHKUNOHANbHbIE KNaBULLN:
CrapTt/CTOn — 3anycKk n ocTaHOBKa TecCTa.

HacTp. — gocTyn K HacTporkam TecTa.

B npouecce npoBedeHusi Tecta pesynbTaTbl NpPeacTaBndaAlTCA B Buae
Tabnuy, Nonsi KOTopbIX 3anofHATCSA aBTOMaTMYEeCKM B COOTBETCTBUM C
pesynbTaTamu mnamMepeHun. Bce 3aknagku copgepxat crnegywowme obuine
nons:

Mpowno — Bpems, npowlellee ¢ MOMEHTa 3anycka TecTa.

OcTan. — Bpemsi 40 OKOH4YaHuA TecTa.

«Motok NeX» — Bblibop MoToka [AOfs NPOCMOTpa ero pesynbTaTos
U3MepeHui.
15 G T«  1000F -- 1000F
L CropoCTe IR b2 |
Octan. O0:15:21 Npowno 00:00: 39
< NoTok Mol =
TecT MiAH . Cpr. LET -
@cCIr 1 |2.49958)2.49900 (2. 50009
$@cIr 2 |B.99916¢.99964 4. 99963
@ cIr 3 |7.49926(7.49939(7.49977
X CIR 4 [9.99533|9.99833|9.99833
() CIR+EIR 0 0 0
2 Policy - - -
CTon HacTp. o 1H: 5

PucyHok 10.12. Tect Y.1564
CrtaTtucTtuka Tecta KoHdurypaumm cepBuca

CraTuctmka TecTa KOHurypauum BknodaeT B cebs YeTbipe 3aknagku:
«CkopocTb IR», «lMoTepu FL», «3apepxka FTD», «xutrep FDV». OHun
NMetoT obLLY0 KONOHKY « TecT», KoTopasi COCTOUT M3 CreayroLmx CTPOK:

CIR1** — none otobpaxaeT nepBbin war tecta CIR, paBHbin 25% oOT
YCTaQHOBJIEHHONO B HacTpouKkax 3aknagkm «SLA» 3HayeHuMs napameTtpa
«CIR».

CIR2** — none oTtobpaxaet BTOpon war Tecta CIR, paBHbin 50% oOT
YCTAHOBJIEHHOrO B HacTpowkax 3aknagkm «SLA» 3HayeHuMs napameTtpa
«CIR».
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CIR3** — none otobpaxaeT Tpetnn war tecta CIR, paBHbin 75% OT
YCTaAHOBMIEHHOIO B HACTpouKax 3aknagku «SLA» 3HadeHus napameTpa
«CIR».

CIR4 - none oTtobpaxaeTr dJetBepTbin war Tecta CIR npu
ycTaHoBneHHoM dnare «llaroBaa Harpyska» WM €OWHCTBEHHbIW Liar
Tecta CIR, paBHbIM YyCTaHOBNEHHOMY B HacCTpoukax 3aknagkm «SLA»
3Ha4yeHuto napameTtpa «CIR» npu cHATOM donare «LLlaroBasi Harpy3skay.

CIR+EIR — none otobpaxaeT atan ucnoitaHus ¢ Harpyskon CIR+EIR.

Policy — none otobpaxaeT atan ucnbiTaHna Tecta Policy ¢ Harpyskomn
npesbiwatowen CIR+EIR.

C neBow CTOPOHbI NOMA KONMOHKN «TecT» oTobpaXkaeTcsl MKOHKa cTaTyca,
KOTOpasi OTpaXkaeT TeKyllee COCTOsiHME TecTa U MOXeT MpuHUMaTb BUAbl,
onncaHHble B n. 10.5.1.

Mpn BO3HUKHOBEHUM OWNOOK B ucnbiTaHusx CIR wunn CIR+EIR TecT
«Y.1564» ocTaHaBnnBaeTcs.

** [lpumeyaHue: lNone oTknoudeHo, ecnu ¢nar «lWWaroBasa Harpyska»
He yCTaHOBJSIEH.

*** [pumeyvaHme: TecT cumTaeTcsa nMPOUMAEHHbIM YCMNewHo, ecnu
cpegHee 3Ha4yeHWe n3MepsaeMoro napameTpa MeHblle YCTaHOBIEHHOro
3Ha4YeHNA B HaCTpoKrKax TecTa.

B Tabnuuax 3aknagok «CkopocTtb IR», «[lotepu FL», «3apepxka
FTD», «bkuttep FDV» BCe W3MEpPEHHble 3HadYeHusi napamMeTpoB
oTobpaxalTcsa aAns ucnbitaHun n3 ctonbua «TecT» BbIBpaHHOro NOTOKA.

3aknagka «CkopocTtb IR»

MuH. — KonoHka oToOpakaeT MUHUMAarbHbl€ WM3MEPEHHbLIE 3HAYEeHUs
NPONYCKHOM CMOCOOHOCTN.
Cp. - KonoHka oToOpaxaeT cpegHMe WU3MEpPEHHbIe 3HA4YeHus

NPONYCKHOM CMOCOOHOCTN.
Makc. — konoHka oTtobpakaeT MakCUMmarbHble U3MEPEHHbIE 3HaYeHUs
MNPOMYCKHOM CMOCOBHOCTN.

3aknagka «IMoTtepu FL»

Kon-Bo — KonoHka oTobpaxkaeT Konn4ecTBO NOTEPSIHHbIX KaApOoB.

Koadhch. — konoHka otobparkaeT ko3adhdUUMEHT MNOTEpPsiHHbIX KaapoB
FLR.

3aknagka «3agepxka FTD»

MuH. — KonoHka oTobpakaeT MWHUMAanbHbleE W3MEPEHHbIE 3HAYEHUSA
3aEPXKKN PacnpoCTPaHEHMS.

Cp. — KonoHka oTtobpaxaeT cpeagHue U3MepeHHble 3HaYEHNS 3a0epPKKN
pacnpocTpaHeHus.
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Makc. — KonoHka oTobpaxkaeT MaKcUMarnbHble U3MepPeHHble 3HauYeHUs
3a[1ePXKKM pacnpocTpaHeHus.

3aknagka «xutrep FDV»

MuH. — KonoHka oTobpakaeT MWHUMAarbHbl€ M3MEPEHHblE 3HaAYeHUus
MNaKeTHOro pKUTTepa.

Cp. — KOnoHKa oTobpaxaeT cpeaHne U3MEPEHHbIE 3HAYEHUSI NAKETHOrO
DKUTTEpA.

Makc. — KOnoHka oToOpaXkaeT MaKkCMMmarnbHble U3MEPEHHbIE 3HAYEeHUs
MNaKeTHOro mXutTepa.

CtaTtuctuka tecta npomn3soanTenbHOCTUN cepBUCa

Cratnctnka Tecta npou3BOAUTENBHOCTU BKMOYAET B ceba ABe 3aknagKku:
«MpousBoautenbHoCcTb CTp.1», «llpousBoaAUTENbLHOCTL CTP.2». TecCT
NPOUN3BOANTESNTLHOCTU CHUTAETCA MPOWMAEHHBbIM YCMELWHO, eCni U3MEPEHHbIEe
3HaYeHNA NapamMeTpOoB BOLLSN B A0MYCKX, YCTAHOBSEHHbIE B €r0 HAaCTPOMKaXx.

Crtatyc Tecta npou3BOAUTENBHOCTU OTODpakaeTcss Hag Monem
«MoTok NeX», nokasbiBaeT Tekyllee COCTOAHME TecTa U MOXeT NpuHMMaThb
cnegywLwine 3Ha4yeHuns:

— [loToBO — TecT npoLlen ycnewLHo;

— Xay — TecT eLle He Hayancs;

— WpeTt — Tect noet B A4aHHbIK MOMEHT;

— CTon — TeCT OCTaHOBIIEH,;

— OTKN. — TECT OTKIIOYEH,;

— OwunbKa — TeCT 3aBepLUNICH HEY4AYHO;

— HeT cx — BO Bpems npoBedeHUs TecTa npornana uimM oTcyTcTBoBana
CUHXPOHN3aLUUS NUHUN;

— HeT Tx — HeT nepegaym TeCcToBOro Tpaduka;

— HeT Rx — HET npmvema TecToBOro Tpaguka;

— RxTX — KONMYecTBO MPUHATBLIX TECTOBbIX KagpoB Oonblie, 4em
OTNpPaBMEHHbIX, YTO CUrHaNM3npyeT o Nnpobremax ceTeBoro ob6opyaoBaHus,
K KOTOPOMY MOAKITHOMEH AAHHbIN U3MEPUTENbHbIN MHTEepdenc npubopa.

C neBoln CTOpPOHbI CcTaTyca oToOpaxkaeTcsi MKOHKa cTaTyca, KoTopas
OTpaXkaeT TekKyllee COCTOsHMEe TecTa W MOXeT nMpuHUMaTb BuAabl,
onncaHHble B n. 10.5.1.

B Tabnuuax 3aKknagok «MponsBoanTENIbHOCTb cTp.-1»,
«Mpous3BoaAUTENBLHOCTbL CTP.2», BCE U3MEPEHHbIE 3HAYEHUs NapamMeTpoB
oTobpaxatoTca Ans BbIOpaHHOro NOToOKa.

3aknaaka «lponsBoauUTesibHOCTb CTP.1»
MapameTp — konoHka TecTa npom3BOAUTENBLHOCTWU, COCTOAWAA W3
cneaywLwmnx napameTpos:
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— FL — none otobpaxaeT nsmepeHHoe Kom4ecTBO NOTEPSIHHbIX KaapoB;

— FLR — none oTobpaxaeT W3MEepeHHOe 3Ha4dyeHue KoadhduumneHTta
noTepb Kagpos;

— AVAIL, ¢ — none otobpaxaeT 3Ha4YeHMe BpPEMEHU OOCTYMNHOCTU
NMUHWN, BbipaXXEHHOE B CeKyHaax;

— AVAIL,% — none otobpaxaeT 3HayeHne koaddumumneHTa JOCTYNHOCTH
NMNHUK, BbIpaXXeHHOe B MpoueHTax oOT oO0wero BpeMeHu TecTa
NPOV3BOANTESNIbHOCTU;

3HayeHue — KOSIOHKa 0TobpaXkaeT n3MepeHHble 3Ha4YeHNa NapameTpoB.

3aknaaka «MpousBoAnTENbLHOCTb CTP.2»

MapameTp — KonoHka TecTa nNpPOM3BOOUTESNLHOCTKU, COCTOsALWAaa W3
crneaylowmx napameTpos:

— IR — none oTobpaxaeT W3MepPeHHOE 3HayYeHue MpPOMnyCKHOM
CnocoBHOCTY;

— FTD - none oTobOpaxaeT W3MEPEHHOE 3Ha4yeHne 3adepPXKKU
pacnpocTpaHeHus;

— FDV — none oTobpaxaeT W3MEpPEHHOe 3Ha4yeHue MNakeTHOro
oKutTepa.

MuH. — KonoHka oTobpakaeT MUHUMAalbHbIE M3MEPEHHbIE 3Ha4YeHUd
napameTpoB.

Cp. - KONoHka oToOpaxaeT cpegHVMe U3MEepPEHHble 3Ha4YeHus
napameTpoB.

Makc. — KonoHka oTobpakaeT MakcumarbHble M3MEpPEHHble 3Ha4YeHUus!
napameTpoB.

CneBa psgom ¢ nonsMmn KosnoHkn «MapameTp» pacrnonaraeTca Kpy»ok,
KOTOpbIN OTOBpaxkaeT TeKyLee COCTOAHNE N3MEPEHNSA U MOXET NPUHMUMATL
cnegywune uBeTa:

— 3eneHbIN — n3MepeHne NPoLLIIO YCMNeLlHo;

— KpacHbIn — nsamepeHune npoLuno HeygauyHo™***;

— XenTtbin — oXXngaHne N3mepeHui;

— benbIn — TECT NPON3BOAUTESNBHOCTU OTKITIOUEH*****

**** MpumevaHune: Ecnn namepeHHoe 3Ha4YeHne KoapduuneHTa noTepb
kKagpoB 6osblle MakcMmarnbHO JONYCTUMOW BEMWYMHBI B HACTPOKMKax TecTa,
namepeHue napametpoB «FL» n «FLR» cuntaeTca npongeHHbIM HeyaayHo.
Ecnu namepeHHoe 3HadeHue KoaddpuumeHTa OOCTYNHOCTU NUHUN MEeHbLUe
MUHUManNbLHO [0MyCTUMOW BESIMYMHBI B HACTpoOMKax TecTa, WU3MepeHue
napameTpoB «AVAIL» n «AVAIL,%» cumTtaeTca NPONAEHHbLIM HeydauyHo.
Ecnn namepeHHoe cpefHen 3HadeHne 3agepXkn 0onblue YCTaHOBIIEHHOIO
MaKkCUMaribHOro 3Ha4yeHus B HaCTpoMKax TecTa, TO U3MepeHue napametpa
«FTD» cuntaetca npongeHHbIM HeydadHo. Ecnu mnamepeHHoe cpenHee
3HayeHne NakeTHOro MKuTTtepa Oonblue YCTAaHOBIIEHHOIO MaKCUMarbHOro
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3Ha4YeHMA B HaCTpoMKax TecTa, TO Wu3MepeHne napameTpa «FDV»
cynTaeTcsa NpouaeHHbIM Heyga4yHo.

%% [IpumedaHue: dnar «TecT NpPoU3BOAUTESNIbLHOCTU»  HE
yCTaHOBJIEH. B AaHHOM cnyyae BCE napamMeTpbl TecTa
NPOM3BOANTENBLHOCTM Ha 3aknagkax «lMpous3BoauTenbHOCTbL CTP.1» U
«Mpon3BoAUTENbHOCTb CTP.2» ByayT OTKIOYEHDI.

10.8. MHOronoTo4YyHoOCTb

NMpumeyaHune: TecTt «MHOronoTo4YHOCTb» SBMSETCA onuuen npmbopa
«08-MS».

[na ogHoBpeMeHHOW reHepauuu Tpaduka, copgepXauwlero kKagpbl C
pasnnyHbIMX nNapamMmeTpamMm, U HEe3aBUCMMOIrO U3MEPEHUA napamMeTpoB Mo
Ka)KOdoMy NOTOKY npumeHsieTcs TecT « MHOronoTo4HOCTbY.

10.8.1. HacTpounku tecta MHOronoTo4YHOCTb

3aknagka «3arofioBOK»

3aknagka coaepXuT OAMHAaKOBbIE MOMA HaCTpPOeK AN BCEX TeCTOB C
reHepauuven Tpadpuka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

Bbibop noToka Ansi HAaCTpOeK 3arofioBka €ro KagpoB 3agaeTcss yepes
none «Motok NeX». CmeHa HOMepa NOoTOKa ocyulecTBnsieTca nepebopom
no knaeuvwe «Beoa» nnbo knasuwamun «Bneso» n «Bnpaso».

3aknapka «[JononHUTenLHO»

OnutenbHOCTbL — BPEMEHHOM WHTepBas, 3ajaHHblM B dopmaTte
«4Y4:MM:CC», B TeYeHue KOTOopOoro npoxoaut TecT. Ecnu 3HayeHne paBHO
Hym0, TO TeCcT naet 6eCKOHEeYHo.

O6y4yeHne, MC — BpeMd B MUNIIUCEKYHAAX, KOTOPOE OXuOaeT TecTep
nocne otnpasku oby4vatowlero Learning kagpa nnu ARP-3anpoca oo Havana
nepegadn TeCTOBbIX KagpoB.

UHTepBan, Mc — BpemMsi B MUNNNUCEKYHOAX, B TEYEeHMe KOTOPOro Tectep
OXunaaeTt Bo3BpaTta OTnpaBrfieHHbIX TECTOBbIX KaApOoB U3 CETU.

«MoTok NeX» — BbI6op noToka ANna N3MEHEHNS ero HaCTPOEK.

AKTUBEH — bnar, npy yCTaHOBKE KOTOPOro TEKyLWn BbIOpaHHbIA NOTOK
CTaHOBWUTCSH 3a4eNCTBOBaHHbIM NpU NpoBeaeHnn TecTa.

Tun Harpy3ku — napameTp He ucnonb3yetcs. B Tecte reHepupyetcs
NOCTOAHHAs Harpyska.

En. unamepeHmsa — BbIGOp eaovHWUL, U3MEPEHUs, B KOTOPbIX Oyger
BBOAUTLCS 3HaYeHue B none «Harpyska» ans BblbpaHHOro noToka.

Harpy3ka — BennunHa Harpy3ku anst BelopaHHOro noToka.

OnvuHa naketa, 6 - AnvHa KagpoB, BblpaXeHHaa B OawnTax,
reHepupyemMblx B TECTE AN1A BblIOPaHHOro NOTOKa.
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10.8.2. Ctatuctuka tecta MHOronoTo4yHoOCTb

Bug wmeHwo ctatuctmkm Tecta «MHOronoTo4yHOCTb» [MOKa3aH Ha
pucyHke 10.13.

MeHIo TecTa coaepXuT ABe (PyHKLMOHANbHbIE KNaBuULLN:

CrapTt/CTONn — 3anycKk n ocTaHOBKa TecCTa.

HacTp. — gocTyn K HacTporkam TecTa.

B MeHto cTaTyca Tecta otobpaxkatoTca cneayrowme nons:

Mpowrno — Bpemd, nMpowenwee C Havyana 3anycka TecTa
«MHOronoTo4HoOCTbLY».

Octan. — Bpewmsi, ocTaBLUeecst 40 OKOHYaHNA Tecta « MHOronoTOYHOCTbLY.

Harpy3ska — 3Ha4yeHue Harpys3km reHepupyemoro rnoToka.

TX Kagpbl — KONNMYECTBO nepedaHHbIX KaapoB BbIOPaHHOIoO NOTOKA.

RX Kagpbl — KONMYECTBO NPUHATBLIX KaApoB BbIOpaHHOro NoToka.

A-:H 1000F 1000F
HﬁﬂMﬂa Q0:00:12 OcTan., 00:00:00
NoTok Nl ;
(D FoTOBD
NapameTp Kon-go - Koz
Harpw3ka b
Tx Kalpbl Fh0B9]1
R Kasptl 750891
Tx BaiT 48057024
NoTep 0 0,000
CTapT || HacTtp. 1750

PucyHok 10.13. Tect MHOronoTo4HOCTb

Tx 6anT — KONMYECTBO NepenaHHbIX 6anT BbIGPAHHOro NOTOKA.

MNMoTtepn** — koONMYECTBO MOTEPSAHHbIX GalT BbIOPAHHOIO MOTOKA, paBHOE
pasH/iUe Mexay nepedaHHbIM M MPUHATBIM KONMMYECTBOM, OTobpaxaeTcs B
ctonbue «Kon-Bo». B cronbue «Koadh.» otobpaxaetrca koadbdULNEHT
noTepsb.

** [pumeyaHue: Bo Bpems npoBefeHUs TecTa 3HadeHWe NoTepb Aaxe
NPy UX OTCYTCTBUM MOXET MOKa3sblBaTb BENUYMHY, OTIINYHYKO OT HYNS, YTO
CBS3aHO C 3agepXkamu nepefayn uHopmauMm B KaHane, a Takke B
nepegaroLiemM 1 npmemHom bydepe.
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3agepXKka — M3MEpPeHHOe YCPeAHEHHOEe 3HayeHWe 3adepXkku aOns
BbIOpaHHOro NOTOKa, €ecnvM WCMblTaHMe npowso ycnewHo. B npouecce
BbINOMHEHNSI UCTNbITAHWUS Norne oTobpa)xaeT Tekyllee U3MepeHHoe 3HaYeHne
3aEepPXKKU.

CTaTyC KOHKpeTHOro rnotoka otobpaxaetcs nog nonem «lMotok NeX»,
OH T[OKa3blBaeT TeKyllee COCTOSIHME TMOoToKa UM  MOXET NpuHUMaTb
crnenywowme 3HavyeHns:

— FOTOBO — TECT AN NOTOKa npoLwlen NONoXNTENbHO;

— WUpeTt — Tect Ans NnoToka uaeT B AaHHbIA MOMEHT;

— CTon — TecCT Ans NOTOKa OCTAHOBIIEH,;

— OTKN. — TECT ANs NOTOKa OTKIOYEH;

— OwmnbKa — TeCT AngA NoToKa 3aBepLUNIICA HeyaaYHO;

— HeT cx — BO Bpems npoBefeHus Tecta nponasna unm oTcyTcTeoBana
CUHXPOHN3aUUS NUHUN;

— HeT Tx — HET nepenaym TecToBOro Tpaduka;

— HeT RX — HeT npmnema TecTtoBoro Tpaduka;

— RXTX — KONN4eCTBO NPUHATLIX TECTOBbLIX KaAPOB A NoToKa bonbLue,
YyeM OTMpPaBfEeHHbIX, 4YTO CUrHanuavpyeTr o npobnemax CceTeBoOro
obopyaoBaHusl, K KOTOPOMY MOAKMOYEH [AaHHbIN  U3MEPUTESbHbIN
NHTepdenc npubopa.

C neBon CTOpPOHbLI cTaTyca oOTobpaxaeTcs WMKOHKa cTaTyca, KoTopas
OoTpaxaeT TeKyulee COCTOAHME TecTa W MOXeT npuHUMaTb BuAabl,
onncaHHble B n. 10.5.1.

10.9. NMakeTHbIN oXUTTEP

MakeTHbIn pxuTTep onpenensetcs B RFC-3393 kak pasHuua CKBO3HbIX
3afepXxeKk npoxoxaeHus aAByx kagpos. [Npubop nossonsieT Npou3BOAUTb
n3MepeHne pacnpenesieHna nakeTHoro [Kutrepa B guManasoHe OT Hyns OO
BEpXHEeN 3agaHHOW Nosfib3oBaTEeNEM rpaHuLbl.

10.9.1. HacTtpounku Tecta lMakeTHbIN JXKUTTEP

3aknagka «3arofnioBOK»
3aknagka coaoepXXuT OAMHAKOBLIE MOMS HACTPOEK ANl BCEX TECTOB C
reHepauuen Tpadpuka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

3aknagka «[JononHUTenbLHoO»

Harpy3ka — oTobpaxaeT 3HayeHne Harpysku, BblpaXeHHON B
npoueHTax, Ha KOTOPOW NPOBOANTCA UCMNbITAHKE.

OnvHa nakeTa, 6 — AnvMHa KagpoBs, reHepupyeMblX TECTOM, BblpaXkeHHasd
B 6aunTax.

OnutenbHOCTb — BPEMEHHOW WHTepBas, 3afdaHHbiM B opmaTte
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«4Y4:MM:.CC», B Te4EHNE KOTOPOro npoxogunT TecCT.

I'Iopor, MC — 3Ha4deHue [OXUTTepa, BblpaXeHHOoEe B MWITNCEKYHOAX,
KOTOpOE WUCNOJIb3yeTCA B KadecCTBe BerHeVI rpaHnubl OnAa cocCcTaBlieHUNA
pacnpepneneHna oxXmtrepa.

10.9.2. Ctatuctuka tecta lNakeTHbIN BXUTTEP

Bua meHio «Ot4yeT» B Tecte «[llakeTHbIM MKUATTEpP» MOKasaH Ha
pucyHke 10.14.

3aknapgka «OtyeT»

3aknagka otobpaxkaeT obLune pesynbTaTbl TECTA.

Mpowno — Bpems, npowealiee ¢ MOMEHTa 3anycka TecTa.

OcTtanocb — BpemMs 4O OKOHYaHUsA TecTa.

Tabnuua Rx lNakeTtbl

Bcero — KonM4ecTBo NPUHATBLIX KaapOB.

Mo nopsagKy — KONMMYECTBO MPUHATLIX KagpoB, NpULIEOLMX B TOM Xe
nopsiake, B KOTOPOM U Obini OTNpaBneHbl, BbIPaXXEHHbIX B MPOLIEHTax OT
obLero yncna, a Takke B YNCITOBOM BUAE.

He no nopsigKy — KONM4ecTBO NPUHATLIX KAAPOB, NPULLIEALLMX HE B TOM
Xe nopsiake, B KOTOPOM U BbInv oTNpaBneHbl, BbipaXeHHbIX B NpoLeHTax oT
obLero yncna, a Takke B YNCIIOBOM BUJe.

fi-3 6 1000F 1000F
OT4yeT ¥ PacnpeleneHme

Npowno Qo 00: 27

OCcTanocCh 00:24:38

Fx MNakeThl Kon-go S

Ecero F070483

No nopAafky 2041071 9Z.54

He no nopaidky 229417 F: Y
CTapT || HacTp. 1640

PucyHok 10.14. Tect lNakeTHbIN OXXUTTEP
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3aknagka «PacnpeneneHue»

Oxuntrep — ctonbel nokasbiBaeT Auana3oHbl AECATM MHTEpBanos, B
KOTOpble MonagalT 3HAYEHUS JKUTTEpa B NPUHATLIX kagpax. NHTepBansbl
dopmupytotca nytem geneHnsa 3HadeHus «lMopor» Ha [ecATb paBHbIX
YyacTewu.

«%» — crTonbGeL nokasbiBaeT KOMMYECTBO KadpoOB C [KUTTEPOM,
3Ha4yeHne KOTOPOro nonasno B AaHHbIN Anana3soH, BblpaXeHHOE B NPOLEHTax
OT 00LLEero Yicna oTnpaBneHHbIX KaapoB.

NMpumeuaHune: B pacnpegeneHnn He yunTbIBaOTCA Kaapbl, npuwleamne
He Mo nopsiaky, NO3TOMY €eCnu Takoe ChnyyaeTcsi, CyMMapHOe 3HadeHue
pacnpegeneHnst MoxeT 6bITb MeHbLue 100%.

Mpadmk/Tabnuua — oTobpaxeHne pesynbTaToB TecTa B rpadMyeckom
nnn Tabnm4yHom Buae.

10.10. TecT BpeMEHHOW CUHXpPOHU3auun PTP
MpumeyvaHune: Tect «PTP» asnsetca onumen npmnbopa «08-SYNCy.

CtaHpapt |IEEE1588-2008 PTP onpegenser moaens W NPOTOKOM
BPEMEHHON CUMHXPOHM3aumm B ceTax Ethernet. lNpubop mMoxeT O6biTb
CKOHpUrypupoBaH kak segomoe yctpomctso PTP (PTP-cneuns), npu aTom,
COeMHAACL C OOCTynHbiMM Befywumun cepsepamn PTP (PTP-mactep),
OCYLLIECTBMNATb BPEMEHHYK CUHXPOHMU3aUUID U U3MEepPATb napameTpbl Mo
3TOMY TMPOTOKOSTy TaKMe KaK: KONMMYeCTBO MakeToB, OAHOCTOPOHHWE WU
cpenHve 3aepPXXKn, NakeTHbIN KNTTEP U apyrue.

TecT «PTP» MOXeT 3anyckaTbCH TOSIbKO € nopta A.

10.10.1. HacTtpouku Ttecta PTP

MeHro «HacTpounkun PTP»

Unicast — cnar Bbibopa ogHOagpecHoro pexuma paboTbl NpoTokona
CUHXpoHu3auun PTP c cepBepamum.

Multicast — cpnar Bbibopa MHOroagpecHoro pexmuma paboTtbl NpoToKona
CUHXpOHM3auun PTP c cepBepamum.

G.8275.1 - donar Bbibopa MHOroagpecHoro pexmnma paboTbl NpoTokona
cuHxpoHunsauum PTP ¢ cepsepamun no npodunto G.8275.1.

OnutenbHOCTbL — BpPEMEHHOW WHTepBan, 3ajaHHbln B dopmaTe
«4Y4:MM:CC», B TeYeHMe KOTOpOoro npoxoaut TecT. Ecnu 3HayeHne paBHO
Hyno, TO TeCT nget 6eCKoHEeYHO.

ABTOOonpeaeneHue AomeHa — diar Bolbopa pexuma, npu KOTOpoM
AOMeH orpenenseTca aBToMaTUYECKN.

HomeH — none Bbibopa JOMeEHa ANSA PYYHOro pexuma.

IP PTP MacTtep — none BBoga IP-agpeca Beayllero yctpoucTtsa AJis
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OoHOaApPECHOro pexmma paboTbl. B MHOroagpecHomM pexume paboTbl none
3ab110KMpoBaHo.

Unicast negatiation — cdnar ycTaHOBKM pexuMma aBTOCOrnacoBaHUsA C
cepsepom, paboTaroLwmm B pexxmme Unicast.

MHTepBan Announce — nepuopg oTnpaBkM cooBLLEHNn «Announce» oT
cepBepa, paboTatowero B pexume Unicast. 3HayeHMe coOOTBETCTBYET
norapumy 4acTtoTbl OTNPaBKM COOBLLEHUIA.

MHTepBan Sync — nepuog oTnpaBkuM COOOLLEHU «Sync» OT cepBepa,
paboTatowiero B pexume Unicast. 3HayeHMe COOTBETCTBYET fiorapucmy
4acTOTbl OTMPaBKM COOBLLEHWI.

[Mocne yctaHoBkM TpebyemMbix napamMeTpoB Mpu Bblbope pexnma
Multicast nnu G.8275.1 Heobxogmmo nepentn B MeHto «PTP Cnuncok
CepBePOB» MO HaXaTuto KHOMKM «BblGop».

MeHto «PTP Cnucok cepBepoB»

MeHto cogepxumt 10 cTpok aAnst oTobpakeHust HangeHHbIX B cetn PTP-
cepBepoB. Bbibop cepBepa ocywecTBNAeTcs MNepeBodoM Kypcopa K
TpebyemMon CTpoKe C MWHMoOpMauMeENn O cepBepe W HaxXaTUeM KHOMKK
«FoToBOY».

[Ona MHoroagpecHoro pexuma paboTbl cepBep, BblOpaHHbIA MO
anroputMmy BMCA, otobpaxaeTtcsa Hagnucbto «BMCA» B none «Homep».

10.10.2. Ctatuctuka tecta PTP

Bug meHo «PTP» nokasaH Ha pucyHke 10.15.

100F 1000F
MHopm. { CTaTWMCT. ¥ WM3MepeHns
NapameTp IHAYEHKE
MHT. Announce 0
MHTepBan Sync -
IP ajpec 192.165.0.100
ID 00-16-C0-FF -
FE-O4-ED-9Z
HoMep nopTa 1
AomeH 3
CTapT ||HacTp. || Bebop |([E018:29

. PwucyHok 10.15. BpemeHHas cuHXpoHusauma PTP
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B wmeHio «PTP» oTobpaxatTca Tpu 3aknagku: «WUHdopmaumsy,
«CTtatuctukar, «MamepeHus».

3aknaaka «MHcpopmaumsa»

Ha 3aknagke otobpaxatoTcs napameTpbl BbibpaHHoro cepeepa PTP.

UHT. Announce — nHTepBan Mexagy coobLueHnamm «Announcey.

UHTepBan Sync — nHtepBan mexay coobLleHnamMmn «Syncy.

CepBep — IP agpec cepsepa PTP (npu BblbpaHHOM pexunme Multicast)
nnu MAC agpec (npu pexume G.8275.1).

IP appec — IP agpec cepsepa PTP.

ID — yHUKanbHbIN ~ 64-OUTHBIN ~ ngeHTudumkatop  cepsepa  PTP,
oTobOpaxkaeTcH B ABYX CTpPOYKax.

Homep nopta — napameTp, oTobpaxarowmin Homep noaaepxmBaroLLero
PTP nopta cepsepa PTP.

[JomeH — JoMeH, B KOTOPbIV BXOOUT Befyllee ycTpoucTeso PTP.

Bepcusa PTP — Bepcua npoTokosia, MOXeT NpuHMMaTh 3HadeHue 1 unm
2.

CwmeweHune ot UTC — konuyectBo cekyHa mexay wkanamu PTP 1 UTC.
B cny4ae otcytctBuMa uMHGOpMaUuM OT cepBepa CMelleHne NpuHUMaeTca
pPaBHbLIM HYIHO.

Knacc 4acoB — napameTtp, onpegensiiowmnm  KayeCTBEHHOE
TEXHONOorMyeckoe COOTBETCTBUE BeayLlero yctponcrtea PTP.

ToyHOCTb 4YacoB — napameTp onpegenser MUHUMarbHbIA UHTEpPBAar
BPEMEHMU, C TOYHOCTLH KOTOPOro MOXHO obecrneynTb U3MepeHne BPEMEHN.
Mcnonb3yeTtca ana HaxoxgeHnsa Havnydwero n3 HangeHHoix PTP mactepa
ans anroputma BMCA.

NMocTtaBWMK BpeM. — MHGPOPMALMOHHBLIA NapameTp, OoTobpaxaroLinn
Homep kaTeropun no IEEE 1588 (cm. Tabnuuy A.8 [MpunoxeHunsa A), K
KOTOPOM MPUHAOANEXWUT MNOCTaBWUK BPEMeHU, ucnonb3dyembin PTP-
MacTepoM.

Mpuoputetr 1 — BCnomoraTtenbHbI aTpMbyT, 3a4aHHbI B HACTPOMKax
cepepa PTP, ncnonbayetca B BMCA (4eM MeHbLle 3HadYeHne, Tem bornblue
npnoputeT cepBepa PTP). BenuunHa napameTtpa gomkHa Obitb ot 0 o
255.

Mpuoputetr 2 — BCnomoraTtenbHbl aTpMbyT, 3a4aHHbI B HACTPOMKax
cepepa PTP, ncnonbayetca B BMCA (4emM MeHbLle 3HadYeHne, Tem bornblue
npnoputeT cepBepa PTP) B cnyvae, ecnu BbiOpaTb Hauny4lwero macrepa
MO OCHOBHbIM MNapameTpamM He yaanocb. BenuuuHa napameTtpa [ormkHa
ObiTb OT 0 go 255.

3aknagka «CtaTtuctuka»
Ha 3aknagke B rpadcde Tabnuubl «3Ha4vyeHue» oTobpaxatoTcd
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CYMMapHble CYETYMKM MakToB npoTokona PTP Ha npueme u nepepadye, a
Takke CHETYMKN NO OTAENbHbIM COOOLLEHUSAM.

RX Kagpbl — BCe NPUHATbIE OT cepBepa NakeTbl NPOTOKOoNa.

Announce — npuHaTble naketbl «O0bABNEHUs» OoT cepBepa PTP.

Sync — npuHATble nakeTbl « CUHXpOHU3aUunn» ot cepsepa PTP.

Follow up — npuHATLIe NakeTbl OT cepBepa PTP, cogepxallune nepsyto
METKY BpeMeHW NpoToKona.

Delay Response — npuHATble nakeTbl OT cepBepa PTP, cogepxaiyue
TPEeTbio METKY BPEMEHM NPOTOKOMA.

TX Kagpbl — Bce oTnpasrneHHble cepBepy PTP nakeTbl npoTokona.

Delay Request — otnpasrieHHble cepBepy PTP nakeTbl, cogepxawime
BTOPYIO METKY BpeEMEHU NPOTOKOoMa.

3aknagka «M3mepeHus»

Ha 3aknagke otobpaxaloTcs 3HavyeHus napameTpoB, U3MEPEHHbIX Mo
npotokony PTP.

Mpowno — Bpems, npoweauee ¢ Havana 3anycka tecta «PTP».

Ocrtan. — Bpems, ocTaBLleecd 4O OKOHYaHus Tecta «PTP».

Tms — 3agepxka mexgy Bedywum UM BegOMbIM ycTpouctsom PTP,
oToOpaXkaeT pasHuLy MeXay BpeMeHeM npuema coobueHns «Syncy
BEAOMbIM YCTPOMUCTBOM PTP 1 BpemMeHeM OTnpaBku 3TOro coobLLeHns.

Tsm — 3agepxka mexgy BeOOMbIM M Befywum yctpomctsom PTP,
oToOpaXkaeT pasHULy MexXay BpemMeHeM npuema coobuieHnsa «Delay
Request» Begywmm yctponcteBom PTP 1 BpemMeHem oOTnpaBku 3TOro
COO0OLEHNSa BeAOMbIM.

T cpegHee — cpefHAA 3adepxka Mexay Beaywum U BeOOMbIM
yctponcteom PTP.

PacxoxpaeHune — pacxoxneHwe LwWkKan BpeMeHu Mexay Beaylwmm U
BeJOMbIM yCTponcTBOM PTP nocne nepBov CUHXPOHU3aLNW.

Sync PDV — nakeTHbIn OXUTTEP, BbIMUCNSEMbIN MO COOBLLEHUSM
«Sync».

10.11. TecT namepeHUsa pacxoXxaeHus LUKar BpeMeHU

TecT u3MepeHUs pacxoXOeHWs LWKan BpeMeHM B COOTBETCTBUU C
«MeTogukon u3MepeHurn pasHOCTU (PacXOXOEHUs) LWKas BpeMeHu Ha
ocHoBe npotokonoe NTP wu PTP (MW PLWB.01.08-2017)» — TecT
«CUHXpPOHU3aLUS», NO3BONSAET U3MEPATb PACXOXAEHME LKAl BPEMEHN OT
pasnn4YHbIX MICTOYHMKOB CUHXPOHU3aLMN.

Oana npubopa MAKC-EMK uncToYHMKaMn CUHXpOHM3AUUKM MOTYT ObiTb:

CurHanbl CUHXpOHM3auum no npotokony NTP, curHanbl CUHXpPOHU3aLUU
MOHACC/GPS.
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NMpumeyaHue: TecTt «CUHXpOHM3aUMA» ABNSETCA onuuen npubopa
«08-SYNCw».
TecT «CUMHXPOHM3aALUA» MOXET 3anyckaTbCA TOSIbKO € nopTa A.

10.11.1. HacTpouku tecta CUHXpOHM3aLMUA

B MmeHio «Hactpoukm CwuHXpoHusaumsa» oTtobpaxaroTcsa AOeBsTb
3aknagok: «Oobwue HacTpoukum», «HacTtponku PTP», «Hactponku PTP-
KnueHta», «WHcdopmauua PTPy, \«,El,aHHble TMOHACC/GPSy,
«CnyTHukn TMOHACC/IGPS», «HacTpoiku NTP», «MHcopmaumus NTP
1», «MHbopmaumua NTP 2», a Takke nepexon B MeHi «PTP Cnucok
cepBepoB» No kHonke «Bblbop» Ha Bknagke «HacTtpowkn PTP» npwu
aKTMBHOM pexmnme Multicast unn G.8275.1.

3aknagka «O6Lwue HaCTPOMUKN»

3akrnagka cogepXuUT OCHOBHbIE HAaCTPOWKKU TecTa.

N3mepsiemoe — BbIGOP MCTOYHMKA M3MEPSAEMOro CUrHana U3 BapuaHToB:
NTP knueHT, NTP cepsep, PTP knueHT, PTP cepBep 1 BHeLWHWI curHan.

Onopa — BLIOOP MCTOYHMKA OMOPHOr0 curHana m3 BapuaHtoB: NTP

cepeep, [NIOHACC/GPS (B npubope HCC), PTP-cepBep M BHELIHUN
curHan (RF).
OnntenbHOCTb — BPEMEHHOW WHTEpBas, 3afdaHHblM B opmaTte

«4Y4:MM:CC», B TeYeHue KOTOopOoro npoxoaut TecT. Ecnu 3HayeHne paBHO
Hymo, TO TeCcT naeTt 6eCKOHEeYHo.

OTHOCUTENbHbLIAW BpPEMEHHOW WHTepBan — nar, Npu YyCTaHOBKe
KOTOPOro 3a HyneBoe 3HayeHue pasHocTU a3 npUHUMaeTca nepBoe
N3MepeHHoe 3HavYeHune.

KnneHt NTP Ha nopty B — donar, npu ycraHOBKe KOTOPOro, B KayecTtse
namepsiemoro éyaet BblbpaH curHan NTP-knneHTa, noctynatoLumi Ha nopt B.

OnunHa aHTeHHoOro kabensi, M — BbluMCniieMas nonpaeka Ha 3agepXKKy
curHana B aHTeHHoMm TpakTe ans [TIOHACC/GPS aHTeHHbl, 3agaeTtcs B
MeTpax aHTeHHoro kabens. lNonpaBka yyuTbiBaeTcs npu OpMUPOBaAHUU
1PPS ot onopHoro curHana NOHACC/GPS.

Bbibop THCC - BLIOOp CNyTHUMKOBOW CUCTEMbI, MO KOTOpou Oyaer
BECTUCb MNO3ULUMOHMPOBaHWE, dopmupoBaHue curHana 1PPS. BapuaHTbl
Bolbopa: «[TIOHACC/GPS», «[TIOHACC», «GPS». T[lpu BbibOpe
«MTOHACC/GPS» yuuTbiBalOTCA AaHHble OT CMYTHUMKOB 0OOenx CcucTem.
Ecnu namennnace NHCC, To npu Bbixoae ¢ 3aknagkn «Obuime HacTPONKn»
npoucxoauT xonogHaa nepesarpyska moaynsa M'HCC.

NMpumeyvanue: [insa npoBeneHna namepeHumn knneHta PTP, PTP naketbl
HeobxoaMMo 3epkanupoBaTb Ha NopT A, a He Ha nopT B, Kak B cny4aeT c
knneHtom NTP.
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3aknaaka «Hactponku PTP»

3aknagka coaepXUT HacCTPOWKKM TecTa Ans UCTOMHUKA CUHXpoHM3aumn PTP.,

Unicast — cnar Bblibopa ogHoagpecHoro pexuma paboTbl NpoToKona
CUHXpOHM3aumn PTP c cepBepamu.

Multicast — cpnar Bbibopa MHOroaapecHoro pexmnma paboTbl NPOTOKONa
CUHXpOHU3auun PTP c cepBepamu.

G.8275.1 — donar BbiboOpa MHOroaapPecHoro pexmva paboTbl NpoToKona
cuHxpoHun3auum PTP c cepBepamu no npodusno G.8275.1.

ABTOonpeaneneHne aomeHa — nar Bblibopa pexuma, npm KOTOPOM
AOMEeH orpenenseTca aBToMaTUYECKN.

HomeH — none Bbibopa JOMeEHa AN PYYHOro pexuma.

IP PTP MacTtep — none BBoga IP-agpeca Beayliero yctpoucTtsa Asis
OQHOAaOpPECHOro pexmma paboTbl. B MHOroagpecHom pexume paboTbl none
3ab110KMpoBaHoO.

Unicast negatiation — cdnar ycTaHOBKM pexuMma aBTOCOrnacoBaHUSA C
cepBepom, paboTaroLwmm B pexxmme Unicast.

UHTepBan Announce — nepuog oTrnpaBkM COODLLEHUN «Announce» OT
cepBepa, pabotawwero B pexmme Unicast. 3HayeHne COOTBETCTBYET
norapumy 4acTtoTbl OTNPaBKM COOBLLEHMI.

MHTepBan Sync — nepuog oTnpaBkuM COOOLLEHM «Sync» OT cepBepa,
paboTatowero B pexuvme Unicast. 3HayeHne COOTBETCTBYET rorapupmy
4YacTOTbl OTMPaBKM COOBLLEHMI.

NpeoGpasoBatb Bpems PTP B UTC — dnar yctaHOBKM pexuma
aBTOCOrnacoBaHua ¢ cepBepoM, paboTarowmm B pexmme Unicast.

[Mocne ycTtaHoBKM Tpebyembix napameTpoB Heobxoanmmo nepenTty B
MeHo «PTP Cnucok cepBepoB» MO HaXXaTuo KHOMKN «Bbioop».

MeHio «<PTP Cnucok cepBepoB»

MeHto cogepxunt 10 cTpok aAnst oTobpakeHust HangeHHbIX B cetn PTP-
cepBepoB ana pexuma Multicast u  G.8275.1. Bblbop cepBepa
OCYyLLEeCTBNAEeTCS NepeBoAoM Kypcopa K Tpebyemon CTpoke ¢ MHpopmMaumnen
O cepBepe 1 HaxaTuem KHornku «FoToBO».

[Ons MHOroagpecHoro pexuma paboTbl cepBep, BblbpaHHbIN MO
anropntMmy BMCA oTtobpaxaeTtcsa Hagnmcbto «BMCA» B none «Homep».

3aknapgka «Hactpouku PTP-knueHTa»
Ha 3aknagke MoxHO ycTtaHoButb TIE-UTC. TIE-UTC, cek -
OTKITOHEHWE B CEKYHAAX YCTaHOBNEHHOE Ha cepBepe.

3aknagka «MHdopmauusa PTP»

Ha 3aknagke otobpaxatoTcs napameTpbl BbibpaHHoro cepeepa PTP.
UHT. Announce — nHTepBan Mmexay coobLueHnamm «Announcey.
UHTepBan Sync — nHtepBan mexay coobLLeHnaMn «Syncy.

CepBep — IP agpec cepsepa PTP (npu BblbpaHHOM pexunme Multicast)
nnu MAC agpec (npu pexume G.8275.1).
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ID — yHUKanbHbln  64-OUTHBIN ~ ngeHTudukatop  cepsepa  PTP,
oTobpaxaeTca B ABYX CTPOYKaX.

Homep nopta — napameTp, oTobpaxatlowmn Homep NogaepKmBaroLero
PTP nopta cepsepa PTP.

[omeH — fJomeH, B KOTOPbIM BXOAUT Beayllee ycTpomuctso PTP.

Bepcusa PTP — Bepcusa npoTokona, MoXeT NpuHMMaTh 3HadyeHne 1 nnbo 2.

CmeweHune ot UTC — KonnyecTBO cekyHa mexay wkanamm PTP n UTC.
B cnyyae otcytcTtBuMs MHGOpMaUMKM OT cepBepa CMelleHUe NpPUHUMAaEeTCS
paBHbIM HYO.

Knacc 4acoB — napameTtp, onpefenswwmn  KayeCTBEHHOe
TEXHOSIOrMyeckoe COOTBETCTBME BeayLlero yctponcrtea PTP.

ToYHOCTbL 4YacoB — napameTp onpegender MUHUManbHbLIA UHTEpBan
BPEMEHU, C TOYHOCTLH KOTOPOro MOXHO ObecneynTb U3mMepeHne BpeMEHM.
Mcnonb3yeTtca ona HaxoxXaeHna Haunyywero ns HamgeHHolx PTP cepBepoB
ans anroputma BMCA.

NMocTaBWKK BpeM. — WHMOPMALNOHHBIN NapameTp, OTobpaKaroLLUK
Homep Kateropun no IEEE 1588 (cm. Tabnuua A.8 [lMpunoxenue A), K
KOTOPOW MpuUHagnexmnT rMOCTaBLUMK BpPeMeHu, wucnonbdyembin PTP-
MacTepoM.

Mpuoputetr 1 — BCnomoratenbHbI aTpuMbyT, 3a4aHHbLI B HACTPOMKax
cepepa PTP, ncnonbayetca B BMCA (4eM MeHbLUe 3HadeHne, Tem borblue
npuoputeT cepsepa PTP). BennunHa napameTtpa gomkHa O6biTb ot 0 Ao
255.

Mpuoputetr 2 — BCnomoraTtenbHbl aTpuMbyT, 3a4aHHbI B HACTPOMKax
cepsepa PTP, ncnonbayetca B BMCA (4eM MeHbLUe 3HadeHne, Tem bornbLue
npnoputeT cepBepa PTP) B cnyvae, ecnu BbIOpaTb Hauny4lwero macrepa
MO OCHOBHbIM MnapameTpamM He yaanocb. BenuuuHa napameTtpa [orkHa
6bITb OT 0 gO 255.

[MepemeweHne no Tabnuue nNpoUCXoguT MNOCTPAHUYHO C MOMOLLbLIO
knasuw «BBepx» n «BHU3».

3aknapka «[aHHble NTTOHACC/GPS»

Ha 3aknagke otobpakatoTcs napameTpbl COCTOSAHUS.

NMOHACC/GPS cuHXp. — HanuMyme CUHXPOHWU3auMuM CO CnyTHUKaMu
MOHACC/GPS.

PPS cuHxp. — Hanu4ne curHana cuHxpoHmnsauum 1PPS.

Hata — 3HayeHne gatel UTC, nonyyeHHoe B pe3ynbTaTe CUHXpPOHMU3aumu
co cnyTHukamu NMTOHACC/GPS.

Bpemsa - 3HauyeHne BpemeHn UTC, nonyyeHHoe B pesynbTaTte
CUHXpOHM3auum co cnytHukamm NMOHACC/GPS.

LlLUnpoTa — yrnoBoe OTKINOHEHUEe 3Ha4YeHUs reorpadoMyecknx KoopauHaT
aHTeHHbl npueMHuka [TIOHACC/GPS ot akBaTopa. MoxeT npuvHUMaTb
3Ha4deHus ot 0° go 90° n ObiBaeT CEBEPHON UMK HOXKHOW

HdonroTta — yrnoBoe OTKIOHEHWE 3HAYeHUs reorpaduyecknx KoopanHaT
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aHTeHHbl npuemHuka [JIOHACC/GPS ot HyneBoro mepuamnaHa. MoxeTt
npuHUMaTb 3HadeHna oT 0° go 180° n 6biBaeT 3anagHOW UMM BOCTOYHOMN.

PDOP — CHwXeHWe TOYHOCTM MO MEeCTy T[OJIOXKEHUA, OnuchbiBaeT
reomeTpuyeckoe B3anMopacrosioXXeHne CrnyTHUKOB OTHOCUTESbHO aHTEHHbI
NPMEeMHMKa.

HDOP — cHWXeHne TOYHOCTU B FOPU3OHTasIbHOW MNITOCKOCTM.

VDOP — CHUXeHne TOYHOCTM B BEPTUKANIbHOW MIIOCKOCTM.

Mcn. cnyTHUKNM — KOMWYECTBO CMNYTHUKOB, 3a4eNCTBOBAHHbLIX B
CUHXPOHU3aUUN.

MepemeweHne no Tabnuue npPoUCXoauT MOCTPAHUYHO C MOMOLLbLO
knasuw «Beepx» 1 «BHU3».

3aknapgka «CnytHuku NMOHACC/GPS»

Ha 3aknagke otobpaxarTca napameTpbl COCTOSHUS.

PRN — HomMep cnyTHuUKa.

Yron — yron Bo3BblWeEHUA cnyTHUka. MoxeTt npyHumaTh 3HaveHnsa ot 0°
0o 90°.

A3uMyT — a3mmyT cnyTHuKa. MoxeT npuHumaTts 3HaveHns ot 0° go 359°.

OCLU — oTHoweHune curHan-wym. MoxeT npyHumath 3HadeHus ot 0 oo

99 nb.
Mcn. — wucnonb3oBaHMA curHana oOT CNyTHMKA B anroputme
CUHXPOHU3aLUUN.

MepemeweHne no Tabnuue npPoOUCXoaUT MOCTPAHUYHO C MOMOLLbLO
knasuw «BBepx» n «BHU3».

3aknagka «Hactponku NTP»

3akragka CoAepXXUT HAaCTPOMKK TecTa AN ABYX BO3MOXHbIX MCTOYHNKOB
CUHXpOHM3auun no npotokony NTP.

CepBep 1/CepBep 2 unu KnueHt NTP — HacTpoukm ansi nepsoro,
BTOpOro cepsepa unu knmeHta NTP.

IP appec — none BBoga |P-agpeca cepBepa CUMHXpOHM3aUUM MO
npotokony NTP.

UDP nopT — Homep nopta UDP.

UHTepBan, ¢ — yctaHoBKa nepuoaa oTnpaskyM coObLEHMIN B CEKYHOAX.

3aknagku «UHdopmauma NTP 1» / «UHopmauma NTP 2»
3aknagku otobpakatoT napameTpbl BbibpaHHoro cepsepa NTP.

IP appec — IP-agpec cepBepa cuHxpoHu3auum rno npotokony NTP.

NTP Bepcus — Bepcus NnpoTokona.

Cnon — yacoBou cnon. 3Ha4yeHMUss U COOTBETCTBYHOLLME UM OMUCAHUSA
npuseneHobl B Tabnuue A.9 MNpunoxeHnsa A.

MHTepBan onpoca — uHTEpBan Mexay nocrnegoBaTenbHbIMU
COODLLEHNAMMN.
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TOYHOCTb — TOYHOCTb CUCTEMHbIX YacoB. 3Ha4YeHue paBHO ABOUYHOMY
norapugmy cekyHz.

3apepKKa — IBYXCTOPOHHASA 3aZlepXKKa pacrnpoCTpaHeHns: curHana.

Oucnepcua — gucnepcus A4ns UICTOYHUKA BPEMEHM.

MOeHT. NCTOYHUKA — nOeHTUMKATOP UCTOYHMKA, onpeaensaowmnmn Kog
MCTOYHMKA CUHXPOHM3ALUUMN.

10.11.2. Ctatuctuka tecta CUHXpOHU3aumA

Bua meHio « CMHXpOHM3aumna» rnokasaH Ha pucyHke 10.16.

100F
CHH=pOHMS aumA
NMpowno O0:00:1% OcTan. 00:19:45
APH MIH. -145. 597 Mc
aPh o MiH. -145.7hdmc
aPh cpeldH. -148 . 674Mc
aPh makc. -145. 597 mc
Pacx. Bp/l O0:00:01 00.00.00
Cnop. EBp/A 12:12:57 10.03.16

Wam. Ep/0 12:12:58 10.03.16
CTapT ||HacTp. || Fpatdwk ||15; 24

PucyHok 10.16. TecT « CUHXpOHU3aUnNA»

MeHto TecTa CoAepXUT PYHKLUMOHASbHbIE KaBULIKN B pexnme Tabnuubl
n rpacuka:

CrapTt/CTONn — 3anycKk n ocTaHoBKa TecCTa.

HacTp. — gocTtyn K HacTporkam TecTa.

Mpacdhmk/Tabnuua — oTobpaxeHne pesynbTaToB TecTa B rpadMyeckom
nnu TabnmyHom Buae.

Caosur/MacwT. — nepekntoveHne pexunma «Casur» nnm «Macwtad» ans
npocmoTpa rpacukoB. B pexume «Cpasur» knasuwamn «BnpaBov,
«BneBo» oOCyLLEeCTBNSAETCA CMeLleHMe TrOpPU30HTanbHOW, a KrasBuwamu
«BBepx», «BHU3» — BepTuKanbHONW OCU B COOTBETCTBYHOLLYIO CTOPOHY. B
pexnme «MacwTtab» knasuwamn «BnpaBo», «BneBo» ocyliectBnsercd
n3MeHeHne macwTaba ropusoHTanbHOM OCKU, a kKnaBuwamn «BBepx»,
«BHU3» — BepTUKanbHOW ocu.

B npouecce npoBegeHna Tecta nona Tabnuubl  3anosHATCSA
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aBTOMaTM4eCKM B COOTBETCTBMW C pesynbTatamm usamepeHun. Tabnuua
coaepXuT crnegyowme obuime nons:

Mpowno — Bpems, npoweglwiee C Hadana 3anycka TecTa
«CUHXpOHU3aUMAY.

OcTan. — Bpewmsi, octaBlUueecst 40 OKOHYaHuA Tecta « CUHXpOHU3auus».

APh MrH. — Tekywee 3HadeHue pasHocTu grasbl curHanos PPS oT gByx
NCTOYHMKOB CUHXPOHN3ALNMN.

APh MMH. — MMHMManNbHOE 3a BeCb Mepuo W3MEPEHUs 3HadeHue
pa3HoCcTN ¢oasbl curHanoB PPS OT ABYX MCTOYHUKOB CUHXPOHU3aALUMN.

APh cpepnH. — cpegHee 3a BeCb nepmnoa U3aMepeHnsa 3HadeHne pasHoCcTr
drasbl curHanos PPS oT ABYX MCTOYHUKOB CUHXPOHU3aLUN.

APh makc. — makcummanbHoe 3a BeCb Nnepuon U3MEPEeHUst 3Ha4YeHue
pa3HoCcTn doasbl curHanoB PPS OT ABYX MCTOYHUKOB CUHXPOHU3ALUMN.

Pacx. Bp/] — pasHnya BpeMeHM W fJatbl OT [ABYX WCTOYHUKOB
CUHXPOHU3aUUN.

Onop. Bp/ — TekyLiee 3Ha4yeHne aaTbl U BPEMEHU OMOPHOro UCTOYHMKA
CUHXPOHU3aUUN.

Uam. Bp/Ol — Tekywlee 3HayeHMe p[aTtbl U BPEMEHU U3IMEPSEMOro
MCTOYHMKA CUHXPOHN3aLNMN.

** [IpumeyvaHue: PacxoxgeHne aatbl U BPEMEHU BO3MOXHO U3MEPUTb
TOMBKO NPWU WUCNONb30OBAHUU MCTOYHUKOB CUHXpPOHM3auun:. PTP, NTP wu
MOHACC/GPS.

padmk — oToBpaxkaeT BpemeHHOM MHTepBan 3a nocnegHme 120 cekyHa
BO Bpemsi paboTbl TecTa 1 3a nocrnegHne 20 MUHYT NoOCrie OCTaHOBKM TecTa.

10.12. YTunutbl TCP/IP

10.12.1. dxo-TecTnpoBaHue

Oxo-TectTnpoBaHue (Ping) npumeHaeTca Ons NpoBEpPKUM OOCTMXKMMOCTMU
onpeaeneHHoro ysna cetu. YCTPONCTBO, KOTOPOMY NpeaHasHavyaeTcsa kaap,
€CNn OHO CnocobHO oOTBeYaTb, OTBETUT Ha 9X0-3anpoc, MNOCMNAaHHbLIN
cornacHo npotokony ICMP, 3X0-O0TBETOM, MO KOTOPOMY MOXHO paccyuTaTb
ABYXCTOPOHHIOK 3a4€EPXKKY.

Bua meHio «9x0o-TecTupoBaHMe» nokasaH Ha pucyHke 10.17.

PesynbTaT TecTupoBaHusS npefoctaBnsaeTcs B Buae Tabnuubl, KoTopas
oTobOpaxkaeT WMHMopMauMio MO LWeCTM MNocrnegHMM 3anpocam, a Takke B
BUOe CTaTUCTMKM 3a BeCb MNOCNedHUn MHTepBan TecTupoBaHud. [lepBbin
ctonbey Tabnuubl oTtobpaxaeT Homep 3anpoca. Bropon ctonbey — craTyc
3anpoca, KOTopbIn MOXET NPUHMMAaTb 3HAYEHWS:

— 3anpoc — 6bIf1 OTNPaBfeH 3X0-3anpoc, HO OTBET MOKa He MpULLIEST;

— Mpowen — Ha 3x0-3anpoc 6bI NONyYeH NpPaBUbHbIM OTBET;
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— TanmayT — UCTEeKI0 BpeMsa OXnaaHus oTBeTa Ha 9X0-3anpoc;

— lMpepBaH — OXngaHMe OTBETa Ha nocrnegHun axo-3anpoc 6bIno
NpepBaHO NOSIb30BaTENEM.

Tpetuin ctonbey, oTtobpaxkaeT pa3sMep NOCNaHHOro Kagpa B bantax.

UeTBepTbit  cTonbel, oToOpa)kaeT  [OBYXCTOPOHHIOW  3a4epikKy
pacrnpocTpaHeHus.

PING || R | Tx 1000F
Ty \Z
OTNEAaBWTENk 192,165,000, 200
Nony4aTenk : : :

# | CtaTyc | Pasmep | 3alepika

& |Npowen bd 6. 61 mc

5 [Mpowen bd 6. 20 MC

4 |Npowen bd &, 14 mc

1 |[MNpowen bd 6. 45 mc

2 |MNpowen bd 6. 51 mc

1 |Npowen bd 6. 2B Mo

CTom Hactp. || CTaTt. |<®€15:1%

PucyHok 10.17. Oxo-TecTupoBaHue

HacTpounku axo-3anpoca

IP agpec — agpec nosny4vaTtenst - yCTPOMCTBO, HA KOTOPOe MOChINaktTCs
ICMP-nakeTbl 4ns NpoBepKn ero A40CTUXKUMOCTW.

OnuHa naketa - anuvHa kagpa B Oautax. [Ona ceTen, He
nogaepxmBawowmnx Jumbo-kagpbl, MakcumanbHasi AnuHa  NOSfIe3HOM
Harpy3ku ICMP-nakeTa paBHa 1472 6anTa, a gnvHa Bcero kagpa 1518 6anr.

Bpemsa oxungaHusa, Mc — BpeMS OXUaaHUS OTBETA Ha NOCIaHHbIN NakeT,
TeCTa 3X0-3anpoc, BblpaXXeHHOE B MUNSTUCEKYHOAX.

CrtaTucrtunka dxo-3anpoca

Mo pesynbTatamMm BbIMNOMHEHUSI 3XO-TECTUPOBAHUSA MPeAoCTaBNATCS
cneayolmne n3aMepeHHble napameTpsbl:

OTnpaBneHo — KONNMYECTBO OTNPAaBIEHHbIX KaapoB;

NMony4yeHO — KONMYECTBO MONMYYEHHbIX KaapoB;

NMoTepsiHO — KONMMYECTBO NOTEPSAHHbLIX KAAPOB;

3apepxka:

CpenHsaa — cpeaHsasn 3agep)kka B MUNIMCEKyHAAX;

MuHuManbHasa — MMHUMarbHas 3agepXXka B MANNTMCEKYHAAX;
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MakcumanbHaa — MakcumansHas 3aepXKa B MUJIJTUCEKYHOAX.

10.12.2. MapuwpyT (Traceroute)

Tect MapwpyT npumMeHseTcs ONs  onpeferieHMs MapLipyToB
npoxoxaeHna kagpos B ceTtax TCP/IP. B npouecce Tecta B CTpokax
dopmupyemon  Tabnuubl oToGpaxaeTcsas  MHGopmauma obo  Bcex
NPOMEXYTOYHbIX MapLupyTMsaTopax, 4Yyepes KOTOpble NpOXoAuT Kagp no
NyTU K KOHeYHoMy Yy3ny cetun. Buag meHwo «MapuwpyTt» nokasaH Ha
pucyHke 10.18.

TRT | Ex  Tx 1000F
1y MapwpyT A€l
IF afpec . . .
P10 IF ajapec Epema, MC
1 192.165.0.1 4
2 10.0.0.1 b
3 TaHMawT
4 TaHMANT
5 TAMMAYT
& TAMMAyT
7 TaHMawT
o, TaHMANT
CTon HacTp. S 10: 56

PucyHok 10.18. MapLupyt

PesynbTaT TeCcTupoBaHus NpegocTtaBnsieTcs B BMae Tabnuubl, KoTopas
oTobpaxkaeT MHpopMaunio O MNPOMEXYTOUHbIX y3nax. [lepBbin cTtonbew
Tabnuubl oTobpaxxaeT HOMepP NPOMEXYTOYHOro y3na. Bropon ctonbey, — IP-
aflpec NpPOMEXYTOYHOro yana. B crnyyae ncTeyeHus BpeEMEHWU OXMAAHUS
OTBeTa B CTpoke oTobpaxaetcs Hagnucb «Tammayt»*. Tpetuin ctonbeuy
oTobpaxaeT 3adepxKy OTknuka y3na. [lepemeweHne no Tabnuue
NPOUCXOAUT MOCTPAHUYHO C NOMOLLLIO KrnaBuw «Beepx» 1 «BHU3».

** MpumeyaHune: MHorve yanbl ceTn BNOKMPYIOT BO3MOXHOCTb OTBETOB
Ha kagpbl ICMP npoTokona, B Takmx cryvasx BbIBOOUTCS coobuieHne
«TanmayTt».

HacTtpounku tecta MapwpyT
IP appec — IP-agpec nonyyartens, KOHEYHOro y3na ceTu.
OnuHa nakeTta — AnnHa kagpa B bantax.
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Bpemsi oXXuaaHus, MC — BpemMsl  OXuOaHWs oTBeTa Ha 3anpoc OT
MPOMEXYTOYHOrO y3na CeTU, BblpaXeHHOe B MUNMNCEKYHOAX.

10.12.3. DNS

DNS (cuctema [OOMEHHbIX WMMEH) — pacnpegeneHHass cuctema Aans
NonyyYyeHUn MHGopMauun o gomMeHax. OyHKUMs nossondeT nonydvatb IP-
aZilpec xocTa rno ero JOMeHHOMY UMEHN.

Buag meHto «DNS» nokasaH Ha 10.19.

1000F 1000F
2 DNS Y4
NapameTp SHAYEHME

WA oomMeHa  |kKometeh. ru

CTaTyC Npowen

IF nomMeHa 185,084,108, 2372

CTapT ymond . |119: 39

PucyHok 10.19. DNS

HacTtpounku tecta DNS

Uma nomeHa — JoMeHHOe nMs, No KoTopoMy 6yaet npoumsBeneH DNS-
3anpoc.

CraTtyc — TekyLmin cTaTyC BbINOSIHEHUS TECTA.

IP gomeHa — nony4yeHHbIN IP-agpec gomeHa.

B Tecte DNS B none «Crtatyc» MOXET MpuvHUMaTb cnegyowmne
3Ha4YeHu4:

— Mpowen — TecT npoLuen ycnewHo 1 nosnydeH oteeT Ha DNS-3anpoc;

— B npouecce — otnpasrieH DNS-3anpoc, TecT B OXXugaHun OTBeTa;

— TaumayT — B npouecce 3anycka TecTa npousowna owmnbka
(HenpaBWnNbHOE UMS AOMEHa U T. 4.);

— « » — TECT elle He 3anyckarncs Hu pasy.
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10.12.3. IP CkaHep

OyHkuma IP CkaHep npegHasHadeHa ans obHapyxeHusa |P-agpecos
ceTu, KoTopble oTBeYaloT Ha ARP-3anpochl.

Bua meHio «IP CkaHep» nokasaH Ha pucyHke 10.20.

PesynbTaT TecTupoBaHua npencrtaBneH B Buae Tabnuubl, KoTopasd
oTobpaxaeT WHdopmaumio o6 yanax ceTtu. llepBbit cTonbey Tabnuubl
oTobpaxaeT HoOMep y3na, BTopon — ero IP-agpec.

SCAN || Rx | Tx  100OF
j;? IF CkaHep Yj;
Npowno Q0:00:05% Octan., 00:00:10
# IF aapec
1 192.168.0.1
2 192 . 168.0. 35
] 192 .168.0. 36
£ 192 . 168.0. 37
5 192 .168.0. 36
6 192 .168.0. 39
7. 192 .168.0.41
CTomn HacTp. S111:33

PucyHok 10.20. IP CkaHep

HacTtpounku tecta IP CkaHepa

HayanbHbin agpec — IP-agpec, HaunMHas C KOTOPOro nNpou3BoAMTCS
CKaHMpoBaHWe ceTu.

KoHeuyHbIM appec — IP-agpec, KOTOpPbIM 3aKaHYMBaAETCH CKaHUpoOBaHWe
ceTu.

Bpemsa oxugaHusa, Mc — BpeMs oxuaaHusa otBeTa Ha ARP-3anpoc ot
y3fia CeTu, BblpaXXeHHOEe B MUSIMCEKYHOAX.

Kon-Bo npo6 — konunyectBo ARP-3anpocoB, OTMNpaBrisieMblX OOHOMY
y3ny ceTu.

10.13. lInarHocTnkKa megHoro kabens

TecTupoBaHue kabens NpoBoAUTCA B ABa 3Tana: TeCT kayecTBa kabens
W onpeaeneHne napameTpoB BUTbIX nap. lMpu TecTte kadyecTBa kabens
ncnonb3yetcst pednekToMeTpu4eckuin MeTos ANarHOCTUKN HEUCNPaBHOCTY
C W3MEpPEHMEM pacCTOSIHUA OO0 MecTa gedeKkTa M Tuna HeUcrnpaBHOCTU
kabens n BUMNoK. TecT kadecTBa kabens OCyLLEeCTBMASIETCA NpU OTCYTCTBUM
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CUHXPOHM3aUUN B NUHUKW, Taknm obpasom, BO BpeMs BbINOSIHEHUSA TecTa
nHamkatop Link 6yaeT racHytb. TeCT NMpoBOAUTCHA OTAESIbHO ONA KaXaow
Butoun napeol (BIl) 1-2, 3-6, 4-5, 7-8 pasbema RJ-45.

Bug meHio «[uarHocTuka mMmegHoro kabens» B TabnuiHom Buae
nokasaH Ha pucyHke 10.21.

1000F 1000F
MopT A (MNpAaMor)

Mapa 1-2 i-k 4-5 7-a
CTaTtwc Hopwa Hopwa Hopra Hopwa
AWCT. . M
kKaHan A B C 0
MonapH. + + + +
Jan.,HC ] 0 ] 1]
Mopt B (NpaMor)

Mapa 1-2 i-k 4-5 V-8
CTatwvc Hopwa Hopwa Hopra Hopwa
AWCT. . M
kKaHan B A D C
MonapH. + + + +
Jak.,HC 0 g 0 0
CTapT A|[CTapT EB|| Cxewma |[<L015:05

PucyHok 10.21. lnarHocTnka megHoro kabens. Tabnuua

Bua wmeHio «[narHocTuka mmegHoro Kabensi» B BuOE CXEMbl
KOMMYTauum nokasaH Ha pucyHke 10.22.

1000F 1000F

1 2 3 4 5 6 7 8 nNopt A

| I |

| I |

| I |

| I |

| I |

| I |

| I |

| I I

1 2 3 4 5 6 7 8 nNopt B
Tabnuua |13 05

PucyHok 10.22. [inarHoctrka megHoro kabensa. Cxema kommyTauum
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MeHto TecTa coaepXuT Tpy (PYHKUNOHAamNbHbIE KIaBULLIN:

CtapTt A — 3anyck Tecta Ha nopty A.

CrapTt B — 3anyck Tecta Ha nopTy B.

Cxema/Tabnuua — otobpaxkeHue pesynbLTaToB TeCcTa B TabnNnMyHOM Buae
N B BUAE CXeMbl KOMMYTaLUMN.

CraTuctnka Tecta kabensa coaepXxuT cregyroLime nons:

Crtatyc — pesynbTaT TecTa KadectBa kabens,, MoOXeT ObITb
cnegyowumMm:

— Hopma — kabenb B HOpME 1 NOAKIHOYEH K JIMHUN;

— OwunbKa — TecT He NnponaeH™ ;

— O6pbIB — 00pbIB B BIT;

— K3 — KopoTkoe 3ambikaHue B BIT;

— YAoB. — YO0BNeTBOPUTENBHO™ *,

OucT. — paccTosiHMe OO0 MecTa KOPOTKOro 3amblkaHnsa unm obpbiea nmbo
TOYKM CYLLECTBEHHOIO OTpPaXXeHUs1 MOCMAHHOro MMMynbca B cCry4vae, Korga
none «CrtaTyc» npuHMMaeT 3HavyeHne «ypoB.». B cnyyae KOpOTKOro
3aMblkaHna unu obpbiBa JIMHUN pacCTosiHME A0 MeCTa HEeWUCnpaBHOCTU
onpegensieTca pedrnekToMmeTpnyeckum MeTogoM C TOYHOCTbIO +/-1 meTp. B
WHBIX CNyYasx anvHa kabens namepsieTcs ¢ To4HocTbio 40 10 MeTpoB.

Kanan**** — kaHan MDI nu6o MDI-X (cm. Tabnuuy A.7 MNpunoxeHne A).

MonspH. — nonspHOCTb BUTOW nNapbl. MoXeT MNpuHUMaTbL 3HaAYeHUs:
nonoxmtenbHasa “+” unu oTpuuaTensHas “-”.

3aa. — 3agepxka nepekoca B BblbpaHHOW BUTOM nNape BCreacTtBue
pasHOCTU AJSIH OTAESbHbIX Nap, NoKasbiBaeT Pa3HOCTHYIO 3aepPXXKy LJaHHOM
BUTOM Mapbl OTHOCUTENBHO CaMOW KOPOTKOW BUTOW napbl. [lorpewHocTb
namepeHnda — 8 Hc.

Mpamon/Kpocc — Tun «kabena npu M3MEPEHUM naTy-Kopaa,
noaKMnt4YeHHoro K obomm noptam A n B.

** MpumevaHune: B cnyyae, ecnn BO BpeMsi TECTUPOBAHUSA Ha AaribHEM
KOHLUE NWHMS Haxoaunacb B pexume dopcupoBaHHbix 100 M6ut/c 6e3
aBToCOrnacoBaHMs WM nNpu  3TOM  He  Oblna  aBTOMaTU4ECKU
pacCUHXpPOHM3NpOBaHa.

*** Mpume4vaHue: B Bl HeT KOpOTKOro 3ambikaHnA U HET 0bpbIBa SIMHUN,
HO amMnnuTyga OTPaXKEeHHOro CurHama Hu3Kasi, Hanpumep, Mno MNpuyvnHe
MNOXOro KOHTaKTa B BUMKaxX Unn po3eTKax.

**** [lpumeyvanue: [ns  npamoro  kabens  aBTocornacoBaHue
npoucxoaut no cxeme MDI-MDIX, ans nepekpectHoro kabens - no cxeme
MDI-MDI nnn MDIX-MDIX.

OnpegeneHne napamMeTpoB BUTbIX Nap  OCYLWECTBNAeTCs  npu
CUHXPOHU3NPOBAHHOW JIUHUN.
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10.14. OnTnyeckKkunu TecTt

dyHKUMsA obecneumBaeT oTobOpaxeHne uHgopmaumm 06 OCHOBHbIX
xapaktepuctnkax SFP mogynenm u KOHTPOSib NapamMeTpoB B pexume
peanbLHOro BpeMeEHN.

Bua meHio «OnTnyeckun TecT» nokasaH Ha pucyHke 10.23.

A—E 1000F 1000F
ELY MHBOPMA LA YEL
< SFP MoAyne A =
NpoM3IBOAMTENE FIMNISAE COREF.
CepliiHbM HoMep  PAPZLZZ

FEeEMI A 2,

NaTa 06.12.2006
HoMEp NapTHmM FTLF1319F1ETL
AnKHa EBONHbI 1310 HmM

5713: 34

PucyHok 10.23. OnTudeckumn Tect

3aknapgka «MHdopmayma»

Ha akpaHe oToGpaxaeTcs nHgopmaumsa o6 SFP mogynsax, BCTaBneHHbIX
B nopT A vnu B. [Ing nepeknioyeHns mMmexagy noptamm Heobxoammo BCTaTb
Kypcopom Ha ctpoyky «SFP moaynb A(B)» n knasBuwamu «BnpaBo» u
«BneBo» BLIOpaTb NopT A unu B.

B meHo oToGpaxaeTcs cneaytowas nigpopmaums

NMpounssoauTtennb — npomnssoautens SFP mogyns. MNpu BeiIHyTOM Moayne
none otobpaxaeT 3HayeHne «HeT SFP mogynsay.

CepuiHbIN HOMEp — CEPUNHbLIM HOMEpP MOAYyNs MO HOMEHKNaType
npoussoanTens.

PeBu3ua — sepcusa moayrns no HOMeHKaType npoussoauTens.

[ata — gata nponsBoacTea.

Homep naptm — HoOmep naptMm MoAynd NO  HOMEHKnartype
npoussoanTens.

OnuHa BonHbl — paboyas gnvHa BonHbl SFP Moayns, BblpaXXeHHasa B
HM.

3aknapgka «MoHuUTopuHr (DDM)»**
®PyHKUMA obecnevMBaeT KOHTPOSNb MapamMeTpoB BXOOHOM M BbIXOOHOW
ONTMYECKOM MOLLHOCTU N TeMmnepaTtypbl BHyTpu SFP mogyns.
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B npouecce npoBegeHus TecTta pesynbTatbl NPeacTaBfsAlOTCA B BuAe
Tabnuubl, NOMS KOTOPOW 3arosfHATCH aBTOMaTU4YeCKNM B COOTBETCTBUU C
pesynbTatamu uaMepeHun. [Ona nepeknoyveHna Mexagy noprtamu
HeobxoOuMO nepenTn Kypcopom K cTpoyky «SFP mopgynb A(B)» u
knasuwamu «BnpaBo» 1 «Bneso» BbibpaTb nopT A nnu B.

Temnepatypa — Tekyulee 3HayeHue TemnepaTypbl BHYTPU MOAYNS,
namepeHHoe B °C.

P BX. — Tekywee W3MEpPEHHOe 3HayYeHue BXOAHOW MOLLHOCTU
ONTMYECKOro curHana, namepeHHoe B MBT n B abm.
P BbIX. — TeKkywee WuW3MepeHHoe 3HayeHue BbIXOAHOW MOLLHOCTU

ONTMYECKOro curHana, namepeHHoe B MBT 1 B abm.
*NMpumeyaHmne: He Bce SPF wmogynu nogaepxusarT  (PYHKUNUIO
LMPPOBOro KOHTPOMSA NapameTpoB.

10.15. YpaneHHoe ynpaBneHne OAM

C nomowbto yHkumn npotokona OAM npmnbop MAKC-EMK nossonsiet
oTobpaxaTb MH(opMauuilo O nooaepXmBaemMblX pexmmax padboTbl
yOarneHHoOM CTOPOHbl, a Takke BKIYaTb pexum Lwnenga B yaarneHHOm
TOYKe.

Bug meHio «OAM» nokasaH Ha pucyHke 10.24. OHO coaepXxut
crenywouime HaCcTPOUKN:

Pexum OAM - Bbibop pexuma OAM ans gaHHOro noprta, MOXET
NPUHMMATb 3HAYEHNS:

— AKTUBHbIN — ropT MoxeT otBevatb Ha OAM komaHabl OT yaareHHbIX
YCTPOWCTB, nepuoanyeckm nocbinaet komaHabl OAM  obHapyxeHus
yoaneHHbix yctponcts (OAM discovery), a Takke MOXeT BKNYaTh Lwnend
NepBOro ypoBHS Ha yAarneHHOM YCTPONCTBE;

— MaccuBHbLIN — NOPT MOXeT Tonbko oTBedyatb Ha OAM komaHgbl OT
yOaneHHbIX YCTPOWCTB;

— BbIKno4YeH — yHKUUS BbIKTHOYEHA.

3aknagka «YpaneHHoe ynp.» otobpaxaeT pexumbl paboTbl U HACTPOMKM
yOaneHHOW CTOPOHbI, COAEPXUT crneayroLime nons.

MAC-aapec — MAC-agpec obHapy>XeHHOro yaaneHHoro yCTpomncTBa.

Vendor — yHUKanbHbIn naeHTUMKaTop yaaneHHoro ycTponcTaa.

Ypan. wneud — noggepxkka BKAOYEHUS pyHKUMKM winenda yaaneHHbIM
YCTPONCTBOM.

Pexxum OAM ypan.— pexum OAM ypaneHHoro yctponctBa. COCTOSAHUSA
aHarnormyHbl HaweMmy ornMcaHuIo Bbllle.

Unidirectional — noggepXka  OgHOHaMNpPaBfIEHHOrO  COeANHEHUS
yOarneHHoro yCcTpoucTBa.
Link events — nopgaepxka yBegomneHun o6 owmnbkax coeaguHeHus

yOarneHHoro yCcTpoucTBa.
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Ecnn ypaneHHoe yCTPOWCTBO nogAdepXuBaeT (YHKUUIO  BKMIHOYEHUA
lwnenda, ero MOXHO BKMHOYUTbL WM BbIKIKOYUTE C MOMOLLBIO KHOMOK
«CTtapt» 1 «Cton».

A-xB 1000F 1000F

HacTporKA

Fextlm 0AM < BhiKkKnH4eH

YAANEHHOE VNP .
MAC -aapec 00:50:C2:F9:C3:5E
vendor o0 00 00 00
Yaan. wned NoAAEDHMEAET
Pesim 0AM winan. naccKEBHBIF
unidirectional He noLlepHWMBAST

Link ewvents He NOLAEPHHMEBAST
13i:59

PucyHok 10.24. YpaneHHoe ynpasneHne OAM

NMpumeyvanue: llepen npoeedeHMeM TeCTOB C reHepauuen Tpaduka
dyHkumto OAM Ha nopTy, KOTopbin ByaeT reHepnpoBaTb TECTOBbIM TpagiuK,
Heo6XxoaMMO BbIKOYaTb UKW NEPEBOAUTL B NACCUBHbLIN PeXUM paboThbl.

10.16. BER TecT
10.16.1. OnucaHue BER TecTa

BER Tect gBnsetca TecTOM MepBOro YPOBHHA, KOTOPbIA MO3BOSISET
TeCTUpoBaTb KaHan Ha Hanuyne 6uToBbIX oWNOOK. KoadhduumeHT BUToBbIX
owmnbok (BER) paBeH OTHOLUEHUIO 4YncCna MAPUHATBIX OUT C owmbkamn K
oOLLemy Ymcny NPUHATLIX OUT.

BER Tect He npegHasHayeH AN TECTUPOBAHUS Y4acCTKOB CETH,
cogepxalmx ceteBoe obopygoBaHMe BTOPOro N TPETbErO YPOBHS, T.K. Npu
aTOM ByayT NPOMCXOANTL NOTEPU KagpOB Ha 3TOM 06opyaoBaHUM.

Mpn TecTupoBaHWM yyacTka CeTU C 3aBOPOTOM MO cxeme «A» (CM.
pucyHok 10.6), B yaaneHHoOn To4ke HeobXxoaAMMO BKIIOYaThb LWend nepBoro
YPOBHS.

Bug meHio «BER TecT» nokasaH Ha pucyHke 10.25.
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BERT Tx 1000F BERT | Rx 1000F
BERT CTATHUCTHKA
Npowno Q000 33
OCcTanoCk Q00027
Rx GuWT 2361955200
Rx Ebit 0
BEFR. 0. 00000e400
LS5 i
LS i
LSS, % 0, 000
LOS, 0, 000
CTON HacTp. d [15: 35

PucyHok 10.25. BER Tect

B MeHIo cTatyca Tecta otobpakaroTca cregyroLme nosnsi:

Mpowno — Bpems, npowleallee ¢ Hadana 3anycka BER TecTa.

OcTtanocb — Bpemsi, ocTaBlLLeecs 00 OKOH4YaHus BER TecTa.

RX OUT — KONNMYECTBO NPUHATBIX OUT.

Rx Ebit — konn4ecTBO NPUHATLIX BUT C ombkamn.

BER — oTHOLWEHMe Yucna nNpuHATbIX OUT ¢ owmnbkamm K obiemy 4ucny
NPUHATBIX OUT.

LSS — KONu4ecTBO CeKyHA C OTCYTCTBMEM CUHXPOHMU3AUUM C TECTOBOW
nocnenoBaTenbHOCTLIO.

LOS — Konn4yecTBO CeKyH C OTCYTCTBUEM CUHXPOHU3ALINU C JIMHUEN.

LSS, %% — OoTHOLeHWe BpeMeHU, B Te4yeHne KOTOPOro OTCyTcTBoOBasna
CUHXPOHM3aLMNSA C TECTOBOW MOCEeA0BaTENbHOCTLIO, KO BPEMEHW OT Havana
TecTa.

LOS, %% — oTHOLWEeHne BpeMeHU, B Te4eHNne KOTOpOoro OTCyTCTBOBana
CUHXPOHM3aLUS C NIMHNEN, KO BPEMEHW OT Ha4varna TecTa.

10.16.2. Hactpoukn BER TecTa

B meHo HacTponku otobpaxatroTcs nons:

Tun nocnen. — BbIGOpP TWUNa nNocnegoBaTeNbHOCTU: NMONb30BaTENbCKas,
3agaBaemas B none M.Mocn., MCI1 2* -1, 2** -1, 2% -1, 2¥ -1, 2#¥° -1, 231,
CRTP.

M.MNocn. — 32 6buta nonb3oBaTeENbCKOW NOCNeaoBaTENbHOCTMW.

OnuHa kagpa — AnvHa Kagpos, BblpaXkeHHasi B banTax, reHepupyembix B
TecTe.

En. u3amepeHnsa — BbiGOp eanHUL, U3MEPEHUs, B KOTOPbIX OyaeT
3aaBaTbCd 3Ha4YeHue Harpysku: %, Kbut/c, MéuT/c.
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Harpy3ska — 3Ha4yeHue Harpysku.

OnutenbHOCTb — BPEMEHHOW WHTepBas, 3afdaHHblM B opmaTte
«4Y4:MM:CC», B TeYeHMe KOTOpOro npoxoauTt TecT. Ecnu 3HadeHune paBHO
HyIo, TO TeCT naeT 6eCKoHeYHO.

OTtcTyn**, 6anT — 3Ha4YeHne oTCcTyna B BanTax HeNocCpeacTBEHHO Nocne
nona «[lpeambyna», nocrne KOTOPOro HayMHaeTCs BCTaBka TEeCTOBOW
nocrnenoBaTenibHOCTW.

OXxunaaHue CUHXpP., MC — BpeEMS OXWOAHUS CUHXPOHM3aUUKM AOBYX
NOpPTOB.

** Mpumeyanue: OTCTyn OOMKEH OblTb MEHbLUE UMM paBeH PasHOCTU
ANviHbI Kagpa n 16 6anT.

10.17. TectnpoBaHue nepenaum sugeogaHHbix MDI IPTV
NMpumeyvaHune: Tect «MDI» sBnaeTca onumen npubopa «08-IPTV».

Tect MDI mMoxeT OblTb WCNOMb30BaH B KavecTBe WHCTPYMEHTa
NepBUYHOM OMArHOCTUKM N MnokasaTens KadecTtBa nepefayv BUAEOAAHHbIX
yepe3 ceTb. [ecT peanu3oBaH B COOTBETCTBUM C peKkoMeHJauunen
RFC 4445, onepupyeT [OBYMA  U3MEPSAEMbIMU  XapaKTepUCTUKAMMU:
koadppuumeHTom notepb (MLR) n koadbpuumeHTom 3agepxkn (DF).

Bug meHio «Tect MDI» nokasaH Ha pucyHke 10.26.

1000F 1000F
CTATHCTHEA MO I
NapaMeTp SJHAYEHKE
Npowno Q0. 00:05
OcTanocCh Q00000
DF 0.03669
L F, 0
Rx kaipbl B3 E6
W 6. 100MEMT C
CTapT || HacTp. 1748

PucyHok 10.26. Tect MDI
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10.17.1. HacTpowuku tecta MDI

3aknapka «UNI»

Bce napameTpbl onpegensitotcs B COOTBETCTBUM C  HaCTPOMKaMMU
napamMeTpoB MHTEP(ENCOB TEKYLLIErO NopTa.

CKOpOCTb — YCTaHOBMEHHAsl CKOPOCTb Mepedadn AaHHbIX Mexay
npnbopom n DUT.

Odynnekc — yCTaHOBMEHHbIN PEXUM AYNIIEKCHOCTU Mexay npubopom u
DUT.

Tun uHTepdenca — TN YCTaHOBMNEHHOro OM3NYECKOro UHTEpdenca
mexay npnbopom n DUT.

3aknagka «3arofnioBOK»
3aknagka cogepXuT OAMHAKOBLIE MOMS HACTPOEK ANl BCEX TECTOB C
reHepauuen Tpaduka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

3aknagka «[ononHUTesIbHO»

OnntenbHOCTb — BpEMEHHON  WHTEpBarn, 3adaHHbln B dopmarte
«4Y4:MM:CC», B TEYEeHMe KOTOporo npoxoamT TecT. Ecnn 3HayeHue paBHO
HYM0, TO TeCT nget 6eCKoHEeYHO.

En. uamepeHnsa — BbiOOp eavHUL, M3MEPEHUs, B KOTOpbIX OyaeT
BBOOMTbCS 3Ha4YeHue B norne «Harpyskan.

Harpyska L4 — BenuyunHa Harpysku.

Mopor MLR — nopor gna BenuyuHbl koadpdoumumneHTa notepb Kagpos,
ANdA NPUHATUS PeLLEHNsT O NPOXOXAEHUN TecTa.

OnvHa naketa, 6 - AgnvHa KagpoB, BbipaXeHHad B OawnTax,
reHepupyembix B TecTe.

O6y4yeHMe, MC — BpeMSA B MUMSIMCEKYHOAX, KOTOPOE OXMAOAeT TecTep
nocne otnpasku obyyatowlero Learning kagpa nnu ARP-3anpoca oo Havana
nepenaym TeCToBbIX KagpoB.

10.17.2. Ctatuctuka tecta MDI

B MeHIo cTatucTukmn Tecta otobpaxatoTcs crneayroume nons:

Mpowno — Bpems, npoLllesllee ¢ Havana 3anycka tecta MDI.

OcTanocb — BpeMmsi, ocTaBLUleecsl 40 OKOHYaHua Tecta MDI.

DF — koathpuumeHT 3agepkkn. Bo Bpema npoBefneHuss Tecta maet
HenpepbIBHOE YTOYHEHME KO3dhdumumeHTa.

MLR — KoathpuuMeHT noTepb, yYUTbIBAKOLLNA KaK NOTEpsHHbIE Kagpbl,
Tak 1 Kagpbl, npuweawmne He rno nopsaky. Bo Bpemsa npoBeneHusa TecTa
naeT HenpepbiBHOE YTOYHEHME KoadhpuumeHTa.
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RX Kagpbl — KONIMYECTBO NPUHATBLIX Kaapos.

VrXx — cpegHee 3Ha4YeHMEe CKOpPOCTM TECTOBOro Tpaduka Ha npueme,
paccyMTaHHoe MO YPOBHWO 4 3a MOoCnegHun CeKyHOHbI BpeMeHHOM
UHTepBarn.

10.18. Wnend

Mpubop noaknyaeTcss K ceTu UMM CEeTEBOMY YCTPOMUCTBY MO CXEME,
npeactaesneHHon Ha PucyHke 10.27. lNpubop nossonget obpasoBbiBaTb
OAHOBPEMEHHO ABa He3aBUCUMbIX LWienda Ha obounx noprtax, Nnbo wnend
Ha OAHOM MOPTY, Ha APYromM — by APYryto BO3MOXHY OYHKLNIO.

10.18.1. HacTpounka wnenda, 3aknagka «Oo6wme»

®dyHkumna «lWnend» nossonsdeT BbINOMAHATL TeCTUpOBaHME ceTu 6e3
N3MEHEHNA ee HaCTPOoeK, KOTOPOEe MOXET OCYLUECTBNATLCHA Ha pasHbIX
ypoBHAX mogenu OSI:

— Ha (pM3n4eCcKoOM ypoOBHe: BCE BXOosLUMe Kagpbl 3aBOpavyMBatOTCA B
obpaTHOM HanpaBneHnn 6e3 N3mMeHeHns1 CTPYKTYpbI.

— Ha KaHanbHOM YpOBHe: BXxofsuMe Kagpbl 3aBopadnBaloTCs B
obpaTtHoM HanpasneHuu. Npu 3aBopoTe MOXET ObiTb BKIIOYEH aniropuUTM
3ameHbl MAC-agpecoB UCTOYHMKA W nonyyaTens, a Takke anroputm
nepectaHoBk MAC-agpecoB. Kagpsbl, cogepxalime ogMHakoBble 3Ha4YeHus
nonen MAC-agpeca MCTOYMHMKA WM nonydvatens, a Takke kagpbl OAM u
sanpocel ARP, kagpbl rpynnoBon nepegadmn (Multicast) dunbTpytoTca
XecTkuMn unbTpamu Npu npuemMe N He 3aBopadmBaloTCcss B 0OpaTHOM
HanpasneHuw.

— Ha cCeTeBOM YpPOBHe: BXosLMe Kaapbl 3aBopadnBatoTcsi B obpaTHOM
HanpasneHun. Npu 3aBopoTe MOXeT ObITb BKIOYEH anropuTtMm 3ameHbl |P-
afpecoB WCTOYHMKA M nofnyvatens wnv anroputMm nepecrtaHoBkn |IP-
agpecoB. [lpyn BKOYEHUM wWnena ceTeBOro YpPOBHSA YCTAHOBKM A4
anropuMTMOB MNepecTaHOBKM WUIN 3aMeHbl MoSien Kagpa, COOTBETCTBYHOLLMX
KaHanbHOMY YPOBHIO, TakKe SBNAITCA ENCTBUTESTbHLIMU.

79



CeTb B

— \
et

PucyHok 10.27. Cxema nogkrnoveHus B pexume LLnend

Cratyc — none BKYeHME U BbIDOpa YpOBHSA, Ha KOTOpoM Oyaer
ocywectenatbcs pyHkuna «Lnend». CmeHa pexuma ocyliecTBnseTcs
nepebopom no knasuwe «BBoma», nmbo knaBnwamn «BneBo» u
«BnpaBo». None MoxeT npnHUMaTb 3HAYEHUS:

Bbiknto4yeH — BbikNtoyeHne yHkummn «Llnend»;

YpoBeHb 1 — BKtoYeHne pusmyeckoro wnenda;

YpoBeHb 2 — BKNOYEHNE KaHaNbHOro wnenda;

YpoBeHb 3 — BKMNOYEHNE CETEBOrO LWNenda;

YpoBeHb 4 — BKNIOYEHNE TPAHCMOPTHOro wrenda.

CmeHa pexmma NponcxoguT Mo HaXaTUo KHOMKK «3afaTthb.
Mpn BKMOYEHHOM LWNende nOOro YpPOBHS HACTPOWKU  YPOBHEN
Lnenda 6noknpyoTca U AOCTYMHbI TONBKO 4S5 NPOCMOTPA.

10.18.2. HacTpouka wnencga BTOporo ypoBHA

Mpn BKNOYEHMN WNenda BTOPOro YPOBHS aBTOMaTUYECKU OeriaeTcs
nepecrtaHoBka nonen kagpa MAC-agpec UCTOYHMKA M nonyyvartena mexay
cobown, ecnu He yctaHoBneH dnar «3ameHa MAC».

3ameHa MAC - npu ycTaHoBKe (priara HanpoTMB  Monew
«OtnpaButenb» un «lMony4atenb» npoucxoant 3ameHa MAC-agpecos
MCTOYHMKA M nonyvaTterns B NPUHATLIX Kagpax Ha MAC-agpeca NCTOYHUKA U
nosiydatens, 3ajaHHble B COOTBETCTBYIOLMX NOMSX.
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OtnpaBuTtenb — 3agaeT HoBbIn MAC-agpec oTrnpaBuUTENS.

NMonyyaTtenb — 3agaet HoBbIM MAC-agpec nonyyarens.

VLAN — donar BkntoyeHus 3ameHsl ngeHtndpukatopa VLAN - VID. lNone
VID B NpUHATOM Kagpe 3aMeHSIeTCA Ha 3HadeHue M3 COOTBETCTBYHOLLEro
nonsi.

NMpuoputeTr — 3ameHa npuopuTeTa nepegaBaemMoro Tpaduka (gng
craHgapta IEEE 802.1p). None PCP B NpuHATOM Kagpe 3aMeHseTcs Ha
3Ha4YeHMe U3 COOTBETCTBYIOLLENO MOSIS.

10.18.3. HacTpouka wnenca TpeTbero ypoBHS

[Mpn BKNOYEHMN LWNenda TPEeTbero ypoBHA aBTOMAaTUYECKU AefiaeTcs
nepecTaHoBKa rnonen kagpa IP-agpec WUCTOYHMKA M nonyyatens mexagy
cobon, ecnun He ycTaHoBMEHbI onarn «3ameHa IP».

3ameHa IP — npu yctaHoBke ¢nara HanpoTme nonen «OTnpaBuTenb» U
«Monyyatenb» nNpoucxoauT 3ameHa |IP-agpecoB UCTOYHMKA M NofyvaTtens
B MNPUHATBLIX Kagpax Ha IP-agpeca UCTovHMKa W nonyyartens, 3agaHHble B
COOTBETCTBYHOLLNX MNOSISAX.

OtnpaBuTenb — 3a4aeT HOBbIN IP-agpec oTnpaBuUTens.

Mony4yaTtenb — 3agaeT HOBbIN IP-agpec nonydaTtens.

ToS/Precedence — ycTaHoBka dara BKroYaeT 3ameHy ToS 6Gauta
napameTpoB QoS. Mpu BkNoveHnn dnara 6nokmpyetcs yctaHoBka DSCP, a
ee 3HayeHue urHopupyetcs. lNogpobHoe onucaHne nonen cm. RFC 791.
HaseaHue 6utoB B TOS Gante npuseaeHbl B Tabnuue A.1 MNpunoxeHus A.

ToS — none 3apaet HoBoe 3HadyeHue OutoB TO-T3 B ToS OGawTte.
OTtobpaxaeTtca B ABOUYHOM hopme u MoXeT npuHumaTtb 3HadveHmsa 0000,
0001, 0010, 0100, 1000.

Precedence — 3apgaet HoBoe 3HadyeHue Outbl PO-P2 B ToS 6Oawurte.
MoxeT npuvHuMaTb 3HadeHnsa oT 0 go 7. CoOOTBETCTBUA 3HAYEHUN U
Ha3BaHM NPUOPUTETOB NpuBeaeHbl B Tabnuue A.2 MNMpunoxenus A.

3ameHa DSCP — ycraHoBka dhnara BknoyaeT 3ameHy DSCP 6Gawnta
napameTpoB Qo0S. [lpn BkntoyYeHun cnara 6nokMpyeTcs ycTaHOBKa
ToS/Precedence, a ee 3Ha4yeHne nrHopupyetcs. HassaHus 6utos B DSCP
6ante npueeaeHbl B Tabnuue A.3 MNMpunoxeHna A. None MoxeT NpUHMMaTb
3HayeHne ot 0 go 64 u oTobpaxaetr 6 crapwux 6ut DSO0-DS5 un3
COOTBETCTBYIOLLEro GanTa 3aronoBka kagpa B ABOMYHOW dhopme. Takxke
oTobpaxaeTtca nutepHas abbpesuatypa ([MogpobHoe onucaHne cwM.
RFC 2474, RFC 2597). CootBeTcTBMe 3HayeHMn W HasBaHunm DSCP
npuBeaeHbl B Tabnmuax A.4 un A.5 lMpunoxeHns A.

10.19. TpaH3uT

B pexume «TpaH3UT» MOXHO KOHTPONMpPOBaTb M aHanuMaMpoBaTb
Tpaduk ontndeckoro n anektpudeckoro Ethernet. lNMpubop MAKC-EMK
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HeoOXoAMMO MOAKMIOYUTL B pas3pbiB Mexay ABYMS ydacTkamu cetun, nnbo
ceTeBbIMM YCTPOMCTBAMW KakK Moka3aHo Ha pucyHke 10.28. [lpu aTtom
Tpaduk, NPUHATBIN C NopTa A, nepeHanpasnsaeTcd B nopT B, ac nopta B —B
nopt A. Pexum «TpaH3UT» MOXHO MCNonb3oBaTb TaKke Angd
npeobpasoBaHna opHoro cTtaHgapta Ethernet B gpyron. Tak MOXHO
TpaHcnmpoBaTtb ontuyeckun 1000BASE-X Ethernet B anektpuyeckun 1000
BASE-T Ethernet u gpyruve.

BkntoueHne dyHkumm «TpaH3UT» NPOUCXOOUT NPU  YCTAHOBIIEHHOM
dnare «TpaH3UT» Npu BXoAe B OOHOMMEHHbLIN MYHKT MEHIO (CM. PUCYHOK
10.4).

' — CeTb B

A=
ﬂl‘ﬁ. . Porﬁ ’ }
= AR IR FYE

\.*l
NS

MAKC-EMK

PucyHok 10.28. Cxema nogkroveHuns B pexume TpaH3nT

CTtaTUCTUKY NO  MPUHATBIM W MNepedaHHbiM  kagpam  MOXHO
npocMaTpuBaTb B MeHo «CTaTtucTukay. Ecnmn ckopocTy coeguHeHust OByX
NOPTOB pa3nu4yatoTcsl, A0NycKalTCs NOTepu KaapoB Npu nepedade c nopta
c GonblLUen CKOPOCTbI COEANHEHUS B MOPT C MEHbLLEN CKOPOCTbHO.

CKopoCTM Ha Mpueme M Ha nepepadve Anst oOoOMX MOPTOB B pexume
«TpaH3UT» MOXHO NpocMaTpmBaTb B MeH0 «CTaTUCTUKAY.
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10.20. YnpaBneHue wneudom

C nomowbk  dyHKUMKA  «YnpaBneHue  wnencgpom» - MOXHO
npocmMatpuBaTb NapameTpbl UHTepdenca yoaneHHoro npudopa MAKC-
EMK unn MAKC-EMBK, a Takke OCylwecTBfsATb HACTPOWKY ITUX
napameTpoB. PyHKUMA Heobxoguma Onda nepBOHavanbHOW KOHurypauumm
nutepdenca MAKC-EMBK. lNpu HeoBxoanmocTn noaknoyeHna K npmbopy c
HEeM3BeCTHbIMW napamMeTpaMn WHTepdenca MOXHO BOCMNOSMb30BATLCS
cbpOCOM K 3HAYEHUSIM NO YMONYaHUIO.

MopT pgpyroro npubopa, napamMeTpbl WUHTepdenca KOTOpOro
NNaHNpyeTcs N3MEHATb, HEOOXOANMMO COEeQMHUTL NaTy-KoOpAOM C nopTom A
nnm B npubopa MAKC-EMK, nnbo no cxeme «C», npeacrtaBneHHOW Ha
pucyHke 10.8. [lepBbln BapuMaHT Heobxoaum AOns  KoHdurypaumm
nutepgenca MAKC-EMBK ©6e3 wucnonb3oBavna [1K 1 nporpammbl
yOaneHHoro ynpasneHus. Bropon BapmaHT nogongeT ansa pekoHdurypaumm
yOaneHHoro ycTpomncTaa.

Bug meHio pexxuma «YnpasneHuve wriendom» rnokasaH Ha pucyHke 10.29.

1000F 1000F
YNpaeneHme wnerfom
IF anpec Moz, 168,000,200
) He CoelWHEH

Zoen . Ymond. ||<E114:31

PucyHok 10.29. YnpasneHue wnendgom

[na nogknoyeHus K NopTy yaaneHHoro npubopa HeoBXOANMMO B MEHHO
ynpasneHus wrnengpom B none «IP agpec» BBectun |IP-agpec nopTa
yaaneHHoro npubopa, panee Haxatb «Coed.». [locne ycTaHOBKM
coeauHeHust cTaTyc naMmeHnTcs Ha « CoeanHeH».

Ctatyc Tecta oTobpaxaetca nog nonem IP agpeca, nokasbiBaet
TEKyllee COCTOSHME MOAOKIIYEHNS K yOaneHHOMY TMopTy M MOXET
NPUHUMATbL Ccreayrume 3Ha4YeHUs:
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— He coepuHeH — coeanHeHUda C MOPTOM HE YCTaHOBJIEHO,

— CoeauHeHUe — BbINOSTHAETCS YCTaHOBKa coeaMHEeHUA C NopTOM;

— CoeauHeH — coenHEHNE ¢ NOpPTOM YCTaHOBJIEHO,

— Hetcx — nporarsia CUHXpPOHMU3auunsA C nUHnen;

- I'Ipo6nema vyaan. yCTpOFICTBa — [oTepdaHO coeaunHeHne C

yAaneHHbIM YCTPOWCTBOM, NnMBO yOoaneHHoe YCTPOMCTBO He ¢4BNseTcs
npunéopom MAKC-EMK nnn MAKC-EMBK.

[mMaBHOE MeH  pexuma  ynpasfeHuss  WIendoMm  CoaepXuT
YHKUMOHASbHbIE KNaBULLIK:

Ymonuy. — BbinonHUTL cbpoc IP agpeca B none «IP agpec» no
YMOSYaHUIO.

Coepa. — yCTaHOBUTL COeINHEHME C yaaneHHbIM MOPTOM.

OTcoep. — npepBaTtb CoeAMHEHME C yaaneHHbIM MOPTOM.

FoToBO — nNepenTn K NnapameTpam yganeHHoro nopra.

[na nepexofa K HacTpomkam nopTta yganeHHoro npubopa Heobxoanumo
HaxaTb «loToBO», nMocre 4ero OTKPbIBAETCA MEHK MnapamMeTpoB
NHTEPJENCOB, coAepXalwee 3HavyeHus and wuHTepdoenca ynarneHHoro
npubopa, aHanorn4yHoe B pasgene «lMapameTpbl nHTepcencoB» (cm. .
10.23). lNpuMeHeHne YCTaHOBIIEHHbIX HACTPOEK Ha yaaneHHoM npubope
NPOMCXOANT MO HaXaTU KHOMKM «3apaTtb». [locne aToro coeamHeHue C
yaaneHHbIM NpnubopoM npepbiBaeTcs, ganee npoMcxogut aBTOMaTUYECKUN
nepexoq B MeH Bblbopa TecTtoB. [lpu HaxaTum «Hactp.» B MeHIo
napameTpoB WHTepdenca yaaneHHoOro noprta nNpouCXoauT nepexon K
rMaBHOMY MEHIO pexuma ynpassieHUs wrendom.

10.21. CtaTuctuka

Mpnbop HakannmMeBaeT CTAaTUCTUKY MO MPUHATBIM U  OTNPaBIEHHbIM
Kagpam C pasgernieHneM MHdopmMauum rno ypoBHSM, MO TUNaM Kagpos, Mo
pasMepam KagpoB, a Takke oLnboyHbIM KagpaMm. Bug meHo «CtaTucTuka»
nokasaH Ha pucyHke 10.30.
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1000F 1000F

PasMep KalpoB ¥ CWWBKKM KaApoB
Obwpe Y CkopocTe ¥ TWNbl KaLpOB

NopT A NopT B
R Kadpsbl 165 habs6d4169
Tx kaapbl | 536564169 165

Rx BanT 10560 169038024
Tx BanT | 369038024 10560

[ JABTOMATHYECKOE oBHYNEHKWE
Chpoc |fE131:46

PucyHok 10.30. CtatucTtuka
10.21.1. MNapameTpbl MeHtO «CTaTUCTUKa»

Cratucrtuka «O6Lwme»

B nonax otobpaxaeTcs KONMMYecTBO MPUHATBLIX U NOSYyYEHHbIX OaHHbIX
no noptam A u B, BblpaxxeHHoe B 6anTax n B Kagpax.

RX Kagpbl — Y1CNO NPUHATBIX KagpoB.

Tx Kagpbl — YMCIO NepefaHHbIX KaapoB.
Rx 6@alT — 4YnCrno NpuHATbIX 6anToB.
Tx 6auT — Yncno nepefaHHbIX 6anToB.

ABTOMaTM4yeckoe OOHyrneHMe — npu YyCTaHOBMEHHOM donare
ocyuwlecTBnseTcss cbpoc BCen CTaTUCTUKM MPU KaKOoOM HOBOM 3anycke
noboro Ttecta ¢ reHepaumen Tpaduka («RFC 2544», «Y.1564», «TecTt
Tpadmkay, «MakeTHbIN pXUTTEP», «KMHOroNOTOYHOCTb», «BERT»).

[Ona cbpoca BCeX HaKOMMEHHbIX 3HA4YeHUW CTaTUCTUKNM Heobxoammo
HaxxaTb Knaeuwy «Copocy.

[Ona coxpaHeHus oTyeTa CTAaTUCTUKM HEeOBXOAMMO HaXaTb KraBuLly
«CoxpaH.», BBECTU NMS dharna n HaxaTb Krnasuwy «CoxpaH.».

Cratuctuka «CKopocTb»

V L1 — ckopocTb Ha npueme M Ha nepegade ans obomx NOPTOB MO
NepBOMY YPOBHIO, BbipaXkeHHas B 6GUT/C.

V L2 — cKOpoCTb Ha npueme U Ha nepegadvye anst obomx nopToB Mo
BTOPOMY YPOBHIO, BblpaXeHHass B 6uT/c. 3HayeHMe CKOPOCTU MOXHO
MHTEPNPEeTUpPOBaTb KakK MrHOBEHHbl€  3HA4YeHust  MH(OPMAaLMOHHbIX
CKOpoCTENM npuvemMa W nepefadn [faHHbiX 6e3 ydyeta npeamOynbl,
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MeXKaLpOoBOro MHTepBana u pasgenuTtensa Havyana kagpa.
MakcumanbHass CKOPOCTb  BTOPOro  YpPOBHA Ha  UHTepdencax
BbluncngaeTca no popmyne:
S
ro
(S+P+SFD+IFG)

V, — MH(POpMaLIMOHHAA CKOPOCTb;
V

Vo=V, x e

' — ckopocTb nogkntodeHus (1000, 100, 10 MéuT/c);
S — pnuvHa Kagpa;

P — npeambyna (7 6uT);

SFD — paspenutens Hayana kagpa (1 6uT);

IFG — mexkagpoBbIit MHTepBan (12 6uT).

V L3 — cKOpoCTb Ha npuemMe U Ha nepenade Ans oboux noptoB Mo
TPETbEMY YPOBHIO, BbipaXeHHasi B buT/c.

Crtatuctuka «Tunbl KappoB»

Broadcast — kagpbl C WUMpokoBeLlaTerbHOM agpecauunen.
Multicast — kagpbl C rpynnoBon agpecaumnen.

Unicast — kagpbl ¢ eAMHUYHOM agpecaumen.

Pause — kagpbl naysbl.

RX A — 4nCrno NpUHATBLIX KagpoB Ha nopTy A.

TXx A — 4ncno nepefaHHbIX Kagpos Ha nopTy A.

Rx B— 4uncrno npuHATLIX Kagpos Ha nopTy B.

Tx B — uncno nepegaHHbIX Kagpos Ha nopTy B.

Crtatucrtuka «Pasmep kagpoB»

Pa3mep — pa3smep kagpa (ykasbiBaetcs B 6antax).

RX — 4ncno NpuHATLIX Kagpos.

TX — 4Yncno nepeaaHHbIX KaapoB.

[Onsa cMmeHbl nopta, N0 KOTOpPOMY OToOpaxaeTcsi CcTaTUCTUKA,
Heob6xoaMMO BOWTM BO BKIaAKy C NMOMoLbIO knaBuwmn «Beoa» u BbibpaTb
HoMep nopTa knaeuwamu «Bneso» unn «BnpaBoy.

Crtatnctuka «OwmnobKmn KagpoB»

CRC — KONMW4YecTBO MPUHATbIX KagpoB C OLWMOGOYHOM KOHTPOSIbHOM
CYMMOM.

Runts — KonnyecTBO NPUHATBLIX KagpoB ASIMHOM MeHee 64 6anT C
NpaBUbHOW KOHTPONbHOM CYMMOW.

Jabber — konn4ecTBO NPUHATBLIX KagpoB anuvHon 6onee 1518 Gawt cC
HenpaBWNbHOW KOHTPOMBbHOW CYMMOW.
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10.22. NMNamMAaTb

Mpubop uMMeeT BCTPOEHHYH SHeproHesaBUCUMYHD nNamMATb Ha 488
3anncen Ona COXpaHEHUss HaACTpPoOeK M pe3ynbTaToB u3MepeHun. MeHto
«Mamatb» umeeT Tpu 3aknagkn: «HacTtpouku», «Pe3ynbTaTbly,
«MHpopmauumar». Bug meHo HacTpoek rnokasaH Ha pucyHke 10.31.

1000F 1000F

1 ¥4 PesyNbTaThl X
MMA Sanmcim NaTa Epems

file 001 12.10.15([18:45:09

SAarpys. |[¥aannTe||¥a. Bce||EE15:45

PucyHok 10.31. MNamsaTtb

3aknagka «HacTponku»

[ns coxpaHeHns TeKyLLNX HAaCTPOEK TECTOB 1 NapamMeTpoB UHTepdencos
Heob6XxoaMMO NepeBeCTU Kypcop Ha CTPOKY «TeKywme» N HaxaTb KrnaBuLly
«CoxpaH.». llocne 4ero MOXHO BBECTM MMS 3anvCU U HaxaTb KnaBuLly
«CoxpaH.».

[nsa 3arpyskv unn yganeHusi paHee COXpaHeHHbIX 3anucen Heobxoammo
NepeBecTn KypCcop Ha CTPOYKY, codepxallyto Tpebyemyro 3anvcb U HaxaTb
KnaeBuwy «3arpys.», «Yaanutb» unm «Ya. BCce» COOTBETCTBEHHO™,

3aknagka «Pe3ynbTaTbi»

OKHO cOoxpaHeHu s pe3ynbTaToB TECTOB OTKPbIBAETCS NOCe NpoBeaeHns
Kagoro Tecta npu Haxatum knasuwun  «MeHro». [na  coxpaHeHud
pe3ynbTaTtoB MNPOBEAEHHOr0 TecTa HeobxogMmo BBECTU uMms danna u
HaxaTb Knasuwy «CoxpaH.». [nsa oOTMeHbl CcoxpaHeHus Heobxoanumo
HaxaTb knaBuwy «OTMmeHa». CoxpaHeHHble 3anucu oTobpaxkarTcs Ha
3akrnagke «PesynbTatbi» MeHO «[laMATbY.

[nsa 3arpy3kn unu yganeHusi paHee COXpaHeHHbIX 3anvcen Heobxoammo
nepeBecTn KypCcop Ha CTPOYKY, cogepxallyto Tpebyemyto 3anmcb U HaxaTb
Knasuwy «3arpys.», «Yaanutb» unv «YA. Bce» COOTBETCTBEHHO®. [pwu
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3arpy3ke pe3ynbrtatoB TeCcTOB, aBTOMaTU4YE€CKM OTKpbIBaeTCA OKHO C
COOTBETCTBYHOLLIMM TECTOM.

** IpumeyaHme: [pu BKMOYEHHbIX TecTax 3arpy3ka HacTpPOeK WMy
pe3ynbTaTtoB U3 namsATM HEeBO3MOXHa. HeoGxooumo cHavana OCTaHOBUTH
BCE TECTbl.

3aknagka «MHdopmauusa»
3aknagka cogepXkuT crneayowmne nons:

3aHATO — KONMUYECTBO 3aHATOW  JHEProHe3aBMCUMOW  MaMSATMH,
BblpaXeHHoe B %;
CBob6ogHO — KOonM4yecTBO CBOOOAHOM 3JHEProHEe3aBMCUMOW MNaMsATH,

BblpaXkeHHoe B %.

10.23. NapameTpbl UHTEpchencos

MeHto «lapameTpbl UHTepdencoB» oOTOOpaxaeT HaCTPoOWKM And
n3mepuTernbHbIX NOPTOB A, B 1 nopTa yaaneHHoro ynpaeneHusi ¢ pa3beMom

RJ-45 o0603Ha4YyeHHOro, Kak ﬁ .
Bua meHio «MapameTpbl UHTepdencoB» nokasaH Ha pucyHke 10.32.

10G0F 1000F
Ea e BN
. I |:| i Wl |\_X\
MopT A MopT B MopT ¥.¥np.

o 115:.22

PucyHok 10.32. lNapameTpbl MHTEpdEencoB

N3 pasgenoB meHio «lMapameTpbl nHTepdencoB» OTKPLIBAOTCS MEHIO
HaCTpOoeK AN Kaxgoro n3 nopTos.
Bua MmeHio HacTpoek npeacTtasneH Ha pucyHke 10.33.
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1000F 1000F

4 Obwme MopT A Y2

Crop. 10 V]100 M]L000

Ivnnekc MHDx  WFDx

MA&Z Anpec 0000 C2F9:Ca:al

[ JOHCP

IF Anpec 192 . 16s. 000,200

Macka noLceTM 255.255.255.,000

LI 192, 168,000,001
o 1:11

PucyHok 10.33. NapameTpbl uHTEpdencos. Obwine

MeHto napameTpbl MHTEPEENCOB KaXoro nu3 nopToB COAEPXUT YeTbipe
3aknagku: «O6wme Mopt A(B)», «VLAN MopT A(B)», «MPLS MopT A(B)»,
«®PunbTp naketosB MopT A(B)».

3aknapgka «O6wwue MopTt A(B)»

CkopocTb — BbIOOp CKOPOCTM Mepefayn AaHHbiX. [lpu  ycTaHoBKke
dnaroe  «10», «100», «1000», coeanHeHMe  KOHQUrypupyetcs
aBTOMaTU4YECKN HA MaKCUMasibHOW BO3MOXHOW M3 BbIOpaHHbLIX CKOPOCTEWN.
[lpy ycTaHOBKe TOMbLKO OAHOro cpnara coeanHeHue KoHUrypmupyertcs
NPUHYONTENBbHO Ans BblIOpaHHOM cKopocTu**. [Mpu cHATUM Bcex donaros
aBTOMAaTMYEeCKM BbICTaABMATCA aKTUMBHbIMW BCe riarm CKOpocTU Ons
TeKyLlero nopTa.

Oynnekc — BbIbop pexunma coeauHeHus nonygynnekc (half duplex),
nonHbin gynnekc (full duplex), npn yctaHOBKe COOTBETCTBYHOLMX (driaroB
«HDX» nnn «FDX» nnubo aBTOMatM4yeckn, Npu OAHOBPEMEHHOW YCTaHOBKE
oboux cnaros.

MAC Appec — MAC-agpec HacTpamBaemoro nopta***: A, B unu LAN; no
ymon4yaHumio B npubope yctaHosreHbl nHameuayanoeHole MAC-agpeca ans
BCEX MOPTOB M3 PMKCUPOBAHHOIO 3a NpomnssoanTenemM guanasoHa aapecos,
HO fto6on agpec MoXeT OblTb U3BMEHEH BPYYHYIO.

DHCP**** — Bpl6op pexmma ycTaHOBKM HacTpoek no DHCP. IP-agpec
nopta, Macka noacetM W gpyrme napameTpbl OyayT  nosiyvyeHbl
aBTomMaTuyecku ot cepsepa DHCP.

IP Appec — IP-agpec noacetu;

Macka nogceTn — macka noaceTu;

Lno3 — wno3 nogceTu.
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[MpMeHEeHMEe HaCTpoeK MPOUCXOAUT MO HaXaTUlo KHOMKWM «3apaTby,
KOoTopasi NOABNSAETCA NPU N3MEHEHUU TEKYLLMX OOLLNX HACTPOEK.

** MlpumeyaHue: [lpu ontndeckom coegnHeHun dYepes SFP-mooynm
BbIOOp CKOPOCTU nepefadn Bcerga OCyLeCTBAAeTCs aBTOMaTUYeCKU Ha
1000 M6uT/c BHE 3aBMCUMOCTW OT YCTaHOBIIEHHbIX (pbriaros..

*** [lpumevaHue: Hooe 3HauyeHne MAC-agpeca nopTta BCTynaeT B
CUNy TONbKO Nocre nepesarpysku npudopa.

**** [pumeyvanune: [lpn BkIOYeHHOM QyHKUuK LWnend Ha pgaHHOM
nHTepcence npotokon DHCP pabotatb He 6ygetr. Heobxoanmo
npeaBapuTenbHO BLIKIKOYUTD LWNend 1 NosydnTb HacTporkm no DHCP.

3aknaaka «VLAN MopT A(B)»

VLAN*****  —  gknioyeHune/BbikrntodyeHne  napametpos VLAN (B
cooTBeTCcTBUM coO cTaHgaptamun |EEE 802.1q, IEEE 802.1p). Moxet
npuHMUMaTb 3Ha4vyeHune, pasHoe konndectBy VLAN Teros ot 0 go 3, koTopble
Heobxoanumo BCTaBuTb B kKagp. [lpu 3HayeHun, pasHom 0, Tpaduk
reHepupyeTtca 6e3 VLAN. CmeHa konuyectea VLAN TeroB npoucxogut no
HaxkaTuo Knasuw «BnpaBo», «BneBo».

TPID — ngeHTudmkaTop npoToKosia TermpoBaHmS.

PCP — npuoputeT nepefnasaemoro Tpaduka (ana craHgapta |EEE
802.1p).

VID — ngeHtudumkatop VLAN gnvHon 4 6anTa, MOXHO yCTaHaBfMBaTb
3HavyeHunsa B ananasoHe 0—4095.

%% MpumeyvaHme: OpgHa MeTka VLAN 3aHumaer 4 6Gaunta. [lpwu
BKIMOYEHHbIX MeTkax VLAN Kn3-3a yBenMyeHus ONvHbl nonen 3anosiHeHUs
KagpoB MMHUMAarbHbIE AfWHbI OyayT coctaBnaTb 68 6Gant gna ogHoro
VLAN-Tera, 72 banta — gna gsyx, 76 6ant — gna tpex. lNpu yctaHoBke
MEHbLUMX OJSIMH KadpoB B TECTaxX C reHepaumen Tpaduka dyaeT BblaaBaTbCca
coobuieHne o6 owmnbke. Tect RFC2544 co 3Ha4YeHUs MU OSNIMH KagpoB Mo
yMonyaHuio (C AnMHOM KagpoB 64 6anT) 3anyckaTbcs He byaer.

3aknapgka «MPLS lMopTt A(B)»

NMpumevaHue: YnpaeneHue Hactporkamm MPLS gaBnsetca onumen
npnbopa «08-MPLS».

MPLS** — BknoveHue/BbIkodeHne napameTpoB MPLS. Moxert
NPUHMMAaTL 3HayeHue, paBHoe KosnmyectBy MPLS metok ot 0 go 3. lpum
3HayeHun, paBHom 0, Tpaduk reHepupyetca 6e3 MPLS metok. CmeHa
konmyectea MPLS MeTOK npoucxoguT no HaxaTtuio knasuw «BnpaBo»,
«BneBo».

Value — 3Ha4yeHne meTKu.

QoS — knacc obcnyxusaHus kagpa.

TTL — Bpemsa Xu1U3HW Kagpa.
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*Tpumevanmne: OpgHa w™eTka MPLS 3aHumaer 4 6auta. [lpu
BKITIOYEHHbIX MeTkax MPLS wn3-3a yBenuyeHus AOSIMHbI Nosien 3anosiHeHUs
KagpoB MUHUMAarbHblE AOfWHbI OyaoyT coctaBnaTe 68 6Gant gna ogHoro
MPLS-Tera, 72 6anta — gna gByx, 76 6ant — ana tpex. lNpu ycraHoBke
MEeHbLUMX OJSIMH KapoB B TECTaxX C reHepaumen Tpaduka dbyneT BblaaBaTbCcA
coobuweHne o6 owmndbke. Tect RFC2544 co 3HaveHnaMn ONVH KagpoB Mo
ymMon4yaHuto (C AnnuHon kagpoB 64 6anT) 3anyckaTtbcsa He Byaer.

[Mpn ogHoBpeMeHHOM BkItoyeHun metok VLAN n MPLS MuHumanbHas
ANVHa Kagpa yBEenuMuYMBaeTCcsi CyMMapHOo.

3aknagka «PunbTp naketoB MopT A (B)»

Ha 3aknagke ycrtaHaBnuBaloTCa napameTpbl uibTpauun nNakeToB.
Honyckaetcsa BblI6Op HECKONbKMX BapuaHTOB dunbTpauun. [lakeTbl,
yaoBreTeopsowme ycriopusMm  punbTpaumm, 0Oyayt  yuuTbiBaTbCA B
KaTeropuun pesyrnbTaToB TECTOB.

MAC nony4. — yCTaHOBNEHHbIN onar BKNYaeT puibTpaunio nakeTos
no ycraHosrneHHomy MAC-agpecy nonydatend. [lpy 3TOM B Kateropuu
pe3ynbTaToOB TECTOB YYUTLIBAKOTCA TOMbKO MakeTbl, yOoOBMneTBopsoLllne
YCMOBWIO.

MAC otnp. = MAC nony4y. —  YyCTaHOBIieHHbIW conar  BKOYaeT
unbTpaumio naketos ¢ cosnagarowmmn MAC-agpecamu nonyyartens wu
otnpasutend. Npu aToM nakeTbl, yO4OBNETBOPAOLLME YCITOBUIO, YOANAKTCA
N3 KaTeropuun pesysibTatoB TECTOB.

IP nony4. — ycTaHOBMIEHHbIN (bnar BKNYaeT unbTpaumio nakeTos no
ycTaHoBrieHHoMy IP-agpecy nonyyatensa. [lpy 9TOoM B KaTeropuu
pe3ynbTaToB TEeCTOB YYMUTLIBAKOTCA TOMbKO MakeTbl, yOOBNeTBOpstolme
YCNoBMUIO.

IP oTnp. = IP nonyy. — ycTaHOBNEeHHbIN donar BKIoYaeT punbTpauunio
nakeToB C coBnagjawwmmu IP-agpecamn nonyyartens n ortnpasutens. Npu
3TOM nNaKkeTbl, YAOBMETBOPANKOLLNE YCMOBUIO, yOANATCA U3 KaTeropuu
pe3ynbTaToB TECTOB.

VLAN ID 1 — ycTtaHOBNeHHbIN hnar BkoYaeT unbTpaumio naketos no
ycTaHoBrieHHoMYy wuaeHTudukatopy nepsoro VLAN Tera. lpu 3tom B
KaTeropum  pesynbTatoB  TECTOB  Y4YUTbIBAKOTCA  TOMbKO  MakKeThl,
yOOBEeTBOPSOLLME YCNOBUIO.

VLAN ID 2 — ycTaHOBMEeHHbIM donar BKOYaeT BapuaHT unbTpauum
MNakeToB MO yCTaHOBIEHHOMY uaeHTudukaTopy BTOoporo VLAN Tera. lNpu
3TOM B KaTteropuv pesyribTatoB TECTOB YYUTHLIBAOTCA TONMbKO MaKeThl,
yOOBEeTBOPSOLLME YCNOBUIO.

MpMMeHeHNe HACTPOEK MPOMCXOAMT MO HaKaTU KHOMKM «3aaaTby,
KOTOpasi NOABNSAETCS NPU U3MEHEHUN TEKYLLIMX HACTPOEK PunbTpaLnn.
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10.24. HacTpounku u onuumu npubopa

10.24.1. O6wme HaCTPOMUKHU

Buo meHio «HacTtpomku npubopa» 3aknagka «O6wwme» nokasaH Ha
pucyHke 10.34.

3aknagka «O6LwWwure» coaepXxuT crneayroume nons:

A3bIK — BLIOOP A3bIka MHTepdenca: Pycckuin, English.

3ByK — dnar aktmBauum 3BYKOBbIX cuUrHanoB. [lpu oTobpakeHun
NHPOPMALMOHHLIX COOBLLEHMIA, HEYAAYHOM 3aBepLUEHMM TecTa U paspsiake
aKKyMynsiTopa BO3HMKAET XapaKTEepPHbIA 3BYKOBOW CUrHarn.

CepuinHbIN HOMep — oTOBpaXkaeT CepUNHLIN HOMepP Npubopa.

Bepcua IO - oTtobpaxaeT BepcuM0 BCTPOEHHOrO0 MNPOrpamMmHOro
obecneyveHuns npubopa (Homep penusa MO).

COpoc K HacTpoMKam Nno ymosn4yaHur — OyHKUMA Bo3BpaTa npubopa K
3aBOCKMM HacTponkam BO BCeX MeHH. pu HaBegeHMn KypCcopoM Ha none
nosaBnsaeTcs kHonka «Copocy», KOTOpPyo HEOBXOAMMO HaxaTb.

1000F 1000F
5y BBune @

A3blK (®Pyc  (JENg
M]ZEyvK

CepriHe HoMep 0104

BEepcua MO 1.8

COpPOC K HACTPOMKAM MO YMONYAHMK
w1747

PucyHok 10.34. Hactpowku npudopa
10.24.2. Onuum

HononHutenbHaa dyHKUMoHanbHocTb npubopa MAKC-EMK gocTtynHa
Npu 3aka3e COOTBETCTBYWOLUMX oOnMuuin. YTobbl BKMIOYUTL OOHY WK
HECKOSIbKO onumin HeoBXoaANMMO MOSTYYUTb KITOY akTUBaLMK OMNUUA, KOTOPbIN

ABNgeTCa UHAMBUAYaNbHbIM ANS KaX4oro cyuwecteytowero npuéopa MAKC-
EMK.
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OKpaH coaepXuT none:

Knoy — none, B KoTopoe HeOOGXOAMMO BBECTU KItOY, OTKPbIBAOLLMI
onumn npubopa. Ecnu gnnHa knoda MeHblue KonnyecTBa 3HaKoB MNons,
yncno Heobxoaumo BBeCTM B Mnafwuve paspsagbl. [locrne BBoga krtouda
HeobxoauMO HaxaTb Ha KHOMNKYy «AKTUB.». [locrne aktnsauuun none «Knrou»
oTobpaxkaeT HyneBoOe 3HaYeHMe.

NMpumeyvaHue: Ecnv B pesynbTtaTe HenpaBurbHbIX OENCTBUN UNKU eLle
KaknM-nnbo crnocoboMm paHee akTUBMPOBAHHLIE OMNUMN  COPOCUMNUCH,
HeobXxoauMO CBs3aTbCA CO CNyX6on noagepXkm wuarotoBuTensa Ansg
NONyYeHus Kroya.

Ecnu aktmBaumsi onuuu ycTpoucTBa MpoLufa YycrnewHo, B rnporpamme
yOaneHHoro ynpasfeHusi CTaHyT OOCTYMHblI KHOMKW, a B MEHI npubopa
NOABATCA NYHKTbI, OTBEYaloLWme 3a COOTBETCTBYOLWME PYHKLMN, HXKE NONS
«Knou» oTtobpasaTca HasBaHUS aKTUBMPOBAHHbLIX ONUMA. 3HA4YeHMe nons
«Knrw4y» nocne aktmBauum otobpaxaeTca Hynsamu. lNepeyeHb HasBaHWM
CYLLECTBYHOLLMX onuuun npubopa MAKC-EMK npeacrasneH B
Tabnuue 10.23.

Tabnuua 10.23

Hassanune Onuuu Onuncanne

08-RC YpaneHHoe ynpasneHue no Ethernet

08-MPLS Hactpownkn nonen MPLS naketa

08-MS Tect MHOronoTo4YHOCTb

08-SYNC 3mepeHne BpeMeHHOW CUHXpOHu3auum PTP
IEEE1588, TecT namepeHusi pacxoxaeHus Lwkan
BpPEMEHN

08-Y1564 N3mepeHne no metoguke Y.1564

08-IPTV N3mepeHne meTpuk MDI

08-AT TecTnpoBaHne acCMMETPUYHbIX KaHasoB

10.24.3. laTa v BpemA

MeHto oToBpaXkaeT TekyLLMe HaCTPOWKM AaTbl U BPEMEHN.
[arta — ycTaHoBKa 1 oTobpaxkeHne TekyLlen aaThbl.
Bpems — ycTaHOBKa 1 oToOpaXKeHne TeKyLLLEro BPEMEHM.

Mpwn HaxxaTum Ha knasuwy «F4» 13 NOOro MeH nNpudopa NpoucxoauT
nepexop Ha 3aknagky «[lata v BpemMmsa» MeHio «HacTponku npudopay.
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10.24.4. AKKymynsTop

HanpsikeHne — oToGpaxkaeT 3HayeHue HanpsKeHusi, BblpaXeHHOoe B
BONbTax Ha akKymynaTopHol b6aTtapee.

3apag — oTobOpaxaeT TeKylWwuin MpOoLEeHT 3apsga akkymynsaTopa, B
3aBMCMMOCTU OT TEKYLLEero BonbTaxa.

10.24.5. Aucnnen

MeHio oTOOpaxaeT TeKylMe HACTPOMKM SIPKOCTM U KOHTPACTHOCTU
ancnnesa npubopa.

ApKoOCTb — HacTpoiKa APKOCTU N300paXKeHUs:;
KOHTpacTHOCTb — HacTpoWKka KOHTPACTHOCTU N300paXKeHus.

10.24.6. NoBepka

MeHio oToGpaxaeT pexum paboTbl Npubopa ANd BbiBO4A Pa3fUYHbIX

CUrHaroB Ha BHELUHWUI pa3bem Ci . CurHanbl UCnonb3yTcs ANns NOBEpKU
npubopa wnM AOns CUHXPOHM3auUW Apyrux yctponcts. OOHOBPEMEHHO
MOXeT ObITb BbIOpaH TONbKO OAMH donar.

BbIKnounTb — donar Ans oTKMoYeHNss KOMMYyTaLun CUrHanos.

TakToBas yacToTa — donar Ans KOMMyTaumMmM curHana NoBepKn TakTOBON
YyacToTbl Npubopa.

Ckopoctn — dnar AOns KOMMyTaLMW CuUrHana MnoBEPKM CKOPOCTU
nHdopMaLmm 1 KonnyectTsa MHopMaLmu.

BbiBoag 1IPPSTHCC - dnar gna kommyTtaumm curHana 1PPS ot
cuHxpocurHana cuHxpoHunsauum NMOHACC/GPS.

NoBepka pacxoxpeHuss PPS — dnar gna kommytaumm curHana
NOBEPKU MOrPEeLHOCTN U3MEPEHNA PACXOXOEHNA CUHXPOHU3aLUMN.

BuiBoa 1PPS PTP — donar kommyTtauum curHana 1 [y ¢ npvemMHuka
PTP.

BbiBoa 2048 kl'y — conar kommyTtauum curHana 2048 klu, nony4eHHoro
U3 BXOQHOW YacTOThl.

BbiBoa 1PPS NTP 1 — donar kommyTtaumm curana 1PPS ¢ npvemMHuka
NTP 1.

BuiBoa 1PPS NTP 2 — donar kommyTtaumm curana 1PPS ¢ npuemMHuka
NTP 2.

94




10.25. YpaneHHoe ynpaBrneHue

YpaneHHoe  ynpasrieHue npnbopom MAKC-EMK  nossonser
Npon3BOAUTL HACTPOMKM napamMeTpoB npubopa, HACTPOMKM TECTOB,
3arnyckatb TecCTbl, MpocMaTpuBaTb U COXpPaHATb pesynbTaTbl TecToB. [N
yOoaneHHoro ynpaeneHuss B npubope npenycMoTpeHbl noptel USB,

0BO3HAYEHHbIN <o° |, 1 Ethernet, 0603Ha4YeHHbIN Py
10.25.1. YaaneHHoe ynpaBrneHue no nopty USB

Ona ynaneHHoro ynpasrneHus B npubope MAKC-EMK umeetcs nopt
USB (cm. PucyHok 4.2.).

Ona opraHmsauum mHTepdenca mexgy npmbopom u K Heobxogmmo
YCTaHOBUTb NakeT gpanBepoB aAns amynsaummn suptyansHoro COM nopta
«Silicon Laboratories CP210x VCP Drivers». Nocne yctaHoBku gpaveepa
Heobxoanmo noaknounTb npmnbop K MK yepes kabenb USB, nocne 4vero B
aucrneTtyepe YCTPOMUCTB JOMMKeH nosiButbes ewe oanH COM nopt.

10.25.2. YaaneHHoe ynpaBrneHue no Ethernet

NMpumeyaHune: YaaneHHoe ynpasneHue no Ethernet asnsertca onuwmen
npnbopa «08-RCx».

[ns ynpaBneHns npubopom HeobxoaumMo NOAKMYMTL €ro K ceTu naTy-

KOpOOM K pasbemy e (cM. pucyHok 4.2.). Heobxogmmo npousBecTu
HacTponkn TpeTbero Ethernet-uHTtepdpeinca, cnyxawero ana yganeHHoro
ynpasrneHuss B MeH npubopa «lMapameTpbl uHTepcpencoB», panee
«MopT Y. Ynp.».

10.25.3. PaboTa ¢ nporpamMmoun yaaneHHOro ynpaBrieHUs1

Heobxoanmo 3anyctutb nporpammy EMKRemote.exe. Bug gmanorosoro
OKHa nporpamMmbl NokasaH Ha pucyHke 10.35. lNporpamma aBnseTca equHon
ans npuéopos MAKC-EMK n MAKC-EMBK, HO ynpaBnsaTb eanHOBPEMEHHO
MOXET TOSIbKO O4HMM NPUBopoMm.

Onsa ynpaesneHus no nopty USB B Bbinagawwem cnucke «lMopt»
Heobxoaumo BbibpaTb Homep BupTyanbHoro COM nopTta, MO KOTOPOMY
NoOKIYeH MHTepdenc npubopa. YcTaHOBKA CBA3W OCYLLECTBNSETCS Mo
HaXaTuo KHonkn «CoeANHUTbLY.

Ona ynpaeneHnsa no nopTy Ethernet B o6rnactm nporpammel
«MopknoyeHne 4yepes Ethernet» B none BeBoga «IP» BBectn IP-agpec
TpeTbero Ethernet-uHtepdenca npmbopa n Haxatb KHOMKY «CoeaAnHUTbY.
YnpasneHune npubopom no Ethernet aHanornyHo ynpasneHuto no USB.
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[Lli MAKC-EMEK ¥aanenHoe ynpasnesne

MNoaknioyeHue wepes COM nopt MoaknioyeHue yepes Ethernet MopT A MopT B [ -

MopT | COM3 L | |PasceanHnTs 1P| 192 168.0.202 ... -

YrTpoicTeo: MAKC-EMK

CepMiHEIR HoMep: 96
Tx: 0,000 GuTfc
Rox: 0,000 Burfc

CPU: 0.47.0 FPGA: 2.9.10
GPS: 0.9
Pesuzina HW: 2

O] O

Tx: 0,000 GMT/c
R 0,000 fuT/c

CratucTika

[ ABTomaTuueckoe ofiHyneHmne

Ofiwne Pasmep Kanpos
—— Rx T Mopt A
l @@ Tpadua ‘ l @@ HREE ‘ Kaape! (Mopt &) 1636 11163455 Rx Tx
ot Mroro Baiite: (MopT A) 165098 714845120 <64 0 0
l % Y1564 ‘ l @35 —— Kaaper (MopT B) 10502624 5 64 1029 11169455
Baiire: (MoprB) 672228734 320 65-127 459 0
l MaKeTHeii ‘ l m TP ‘ 128-255 70 0
fmres 256-511 18 0
( !% z QuarHocTika = 54 0
l @! Tecrai TCP/P ﬂeﬂ”“"" xabena Tunkl KaAPOE i;i:ﬁiis 5 0
l @ag OnTH4ecKIil l % o ‘ Rx Tx =1518 0 0
thrssr Broadcast (Mopt A) 1285 2
Multicast (Mopt A) 351 5253223 ot
l BERT ‘ l % VDI ‘ Unicast (Mopt A) 1] 5916230 R Tx
Pause (MopT A) ] 0 <64 0 0
l m TEET ‘ Broadcast (Mopt B) 1293 3 64 10502009 3
Multicast (Mopt B) 5253574 2 65-127 465 0
Unicast (MopTB) 5247757 0 128-255 72 0
Pause (MopT B) 1] 0 256-511 18 0
512-1023 54 0
l Mepenaya daiinos CTaTUCTHKa ] 1024-1518 6 0
»1518 0 1]
o .
l .\\['!_3] E;%E;:m ‘ l ::5:;‘;;2203 ‘ CropocTb Owmbky Kaapos
Rx Tx Rx
L1 (MopTA) 08ut/c 0ut/c CRC (MoptA) 0
L2 (MopT &) 06BuT/c 0ut/c Runt (Mopt&) 0
L3 (MopT &) 06uT/c 06uT/c Jabber (MopT A) 0
L1 (MopTB) 06BuT/c 0ut/c CRC (MoptB) 0
L2 (MopTB) 06BuT/c 0ut/c Runt (MoptB) 0
L3 (MopTB) 0BuT/c 06ut/c Jabber (MoptB) 0

@ CHpoC CTATHCTHKK ¥ MpuMeHUTE [e CGpocmeI I > CoXpaHWTE OTYET

PucyHok 10.35. Nporpamma yaaneHHoro ynpasnieHus

B cnyyae ycnewHoro coeguHeHuMss B CTPOKE COCTOSHUSA OOJTKHa
NOSIBUTLCA HaAMUCb O TUME MOAKIIOYEHHOIO YCTPOWCTBA, TakkKe MOSBATCS
3Ha4yeHna Bepcun npowmBok CPU, FPGA, Homep penusa MO n cepuiHbin
HOMep npubopa, a 3aknagkm U3MepuTenbHbIX YHKUMA OOSMKHbI CTaTb
akTuBHbIMW. Ecnun TpebyeTcsa pasopBaTtb CBA3b, HAaNpumMmep Ans 06HOBNEHUs
MUKPOKOAOB npubopa mnn nogknovyeHns gpyroro npubopa, Heobxoanmo
HaXkaTb Ha KHOMKY «Pa3beaAnHNTbY.

®DyHKUMOHAN yOaneHHoro YynpaBneHust aHanornvyeH yHKuuoHany
npuodopa.

CoctosiHMe un3MepuTeribHbIX MOPTOB  OTOOpaxaeTcss B BepxXHeu
cratrycHon rpynne «lMopt A» u «lMopTt B». 3HauyeHns ob6HoBRSOTCA
aBTOMaTU4YeCKM C 4YacToToM pas B cekyHay. [pynna cogepXuT 4eTbipe
nugukatopa: Test, Rx, Tx, Link (cneBa Hanpaso). B 3aBucumoctn oOT
pexXMMoB paboTbl Npubdopa NHAMKATOPbI MOrYT MNOKa3blBaTb Pa3fNyHYyHo
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CTaTyCHyl0  MHopmauuio. 3HavyeHMss U NOACBETKa  MHOMKATOpPOB
COOTBETCTBYET 3HA4YeHUsIM CBETOOMOAHbIX WHOUKATOPOB npubopa U
noanMcam K HUM (cm. n. 4.1.1).

MHonkaTopbl Test ykasbiBalOT Ha TO, YTO MOPT 3aHAT BbIMNOSIHEHMEM
TecTa. NMNognucu nHgukatopa Test MoryT 6bITb CneayroLLero CoaepKaHna:

AT — nopT 3aHAT nepegadyen NN NPMeMoMm JaHHbIX TecTa Tpaduka ass
aCMMMETPUYHbIX KaHaNoB B aKTUBHOM UM NaCCUBHOM PEXUME;

BERT — nopt 3aHAT npnemom nnu nepegaden tpadvka BER TecTa;

CAB — nopT 3aHAT nepegayven u NnpueMomM CurHanoB TecTa kabens;

DNS — nopt 3aHAT nepenadven n npnemMom kagpos Tecta DNS;

JIT — nopT 3aHAT npMemMom unu nepegadven Tpaduka tecta «fMakeTHbIN
DKNTTEPY,

LB1 — BkntoyeH pexum «LWnend» nepsoro ypoBHs;

LB2 — BkntoyeH pexunm «Lnendp» BTOporo ypoBHs;

LB3 — BkntoyeH pexnm «LlWnend» TpeTbero yposHs;

LB4 — BkntoyeH pexnm «LlWnend» 4eTBepTOro ypoBHS;

MDI — nopT 3aHAT nepenadven Tpadmka tecta MDI;

MS — nopT 3aHAT nepedaden W npuemom Tpaduka TecTa
«MHOronoTo4HoOCTbL»;

OAM — BKITHOYEH aKTUBHbIN pexum OAM;

PING — nopt 3aHAT nepegaden n npuemom Tpadumka TecTa «IXO-
3anpocy;

PTP — nopT 3aHAT npueMom unv nepegaden AaHHbIx Tecta «PTPy;

RCL — BKNOYEH pexnm yaaneHHoro yrnpasneHna wiengom;

RFC — nopt 3aHaT npuveMoM wunuM nepegadvyen Tpaduka TecTta
«RFC 2544y,

SCAN — nopT 3aHAT npuemMoM unn nepegadvyen Tpaduka TecTa
«IP CkaHep»;

SYNC — nopt 3aHaT npuemMoM Wnn nepegadven [OaHHbIX TecTa
«CUHXpPOHM3aAUUAY;

THRU — BbI6paHo MeH0 « TpaH3uT» NrMbo BKOYEH pexnMm « TPaH3UTy;

TRR — nopT 3aHAT nepegaden n nppueMom Kagpos Tecta « MappyTy;

TRAF — nopT 3aHAT npyemMoM vnu nepegadvyen aHHbIX Tecta Tpadvka;

Y1564 — nopT 3aHAT npuemMom wunu nepegaden Tpaduka TecTta
«Y.1564».

MHomkaTtop RXx oTobpaxaeT cocTosiHMe npuema AaHHbiX. [loaceeTtka
nHamkaTopa RX 3eneHbIM LUBETOM COOBLIAEeT O TOM, YTO NOPT 3a4ENCTBOBaH
npun npueme Tpadguika.

NHoukaTtop Tx oTobpaxaeT nepedadvy AaHHbiX. [logcBeTka nognucu K
NHaMKaTopy TX XenTbiM LBETOM cOObLWaeT 0 TOM, YTO NOPT 3a4EeMNCTBOBaH
npu nepegade Tpaduka.

MHoukatop Link oToBOpaxaeT cocTtosiHMe coeguHenus. [llognucm K
nHamkatopy Link otobpaxatoT 3Ha4YeHne CKOPOCTU Nepeaadun 1 pexmva
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aynnekca: 1000 gna 1000BASE-T n 1000BASE-X, 100 ans 100BASE-T, 10

ans  10BASE-T, NS — cuHXxpoHusauus otcytcteyeT. Cumson «H»
obo3Ha4aeT pexunm nonyaynnekc, cumMeon «F» 0b603HavYaeT pPexmMm MOSHbIN
Aynnekc.

Hwke wHOukaTOpoB OTOOpaxkarTcs 3HAYeHUst CKOPOCTEN npuema u
nepedayn [aHHbIX Ha WHTepdencax B eauHuuax 6ut/c. 3HayeHue
napaMeTpoB MOXHO WHTEPNPETUPOBaTb KakK MrHOBEHHble 3Ha4YeHus
NHOPMALMOHHbIX CKOPOCTEN npuema W nepefavvm AaHHbix 06e3 yyeTta
npeamOynbl, MeXKaApOBOro MHTepBarna v pasgenurens Hadvana kagpa.

KHonkun «IMpouecc A» n «lMpouecc B» nepekntoyatoT BIOOP nopTa Angd
KOTOPOro oTobpa)kaetcsi MeHHo.

TecTbl N dyHKUMN nNpubopa BbIHECEHBLI B (PYHKUMOHAmNbHbIE 3aKNaaKu,
Haxoasawmecs B neBon 60koBon naHenu. PyHKUMOHanNbHbIE 3aKMaaKu:

— «TecT Tpadukayr;

— «RFC2544y;

— «Y1564»;

— «MHOronoTo4YHOCTbY;

— «lMakeTHbIN XNTTEP»;

— «PTPy»;

— «TCP/IP»;

— «[marHocTUKa MegHoro Kabensy»;

—  «OnTUYeCKnn TecT»;

— «OAMpy;

— «BERTY»;

—  «MDl»;

— «lWnend»;

—  «TpaH3nTY;

—  «CUHHXpOHMU3aUUAY;

— «CepBep PTPy»;

— «[lMepepava cpannoBy;

— «Crtatnctukanr;

— «HacTtpouku npnbopay;

— «[lMapameTpbl MHTEphencoBy.

HacTponkn Bcex TecToB U (PYHKUUMA aHanNornyHbl Tectam u (pyHKUUSM,
peanM3oBaHHbIM C  MNOMOLLBD  3KpaHHOrO  MeH  npubopa  (CMm.
cooTBeTCTBYOLWME NyHKTLI 10.4 — 10.23).

[Mocne namMeHeHnsa 3Ha4YeHur NobbIX HAacTpPoek HeOBXOAUMO HaXmmaTtb
KHOMKY «MpUMeHUTb», Npy 3TOM HOBble 3HA4YeHUs NnepeaarTcsa Ha npubop.
Ecnn HeobxoOuMMO BepHYTb HACTPOMKM K 3HAYEHUAM, COXPaHEHHbIM B
npudope, HY>KHO HaXaTb KHOMKY « COpOCUTb».
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3HayeHus1 pesynbTaToB TECTOB W cTaTUcTuUyeckad WHGopMauus
OOHOBIAIOTCS aBTOMaTUYECKM C YaCTOTOM pa3 B CekyHOy. 3arnyck TecToB
ocyLlecTBnaeTcda npu Haxatum kHornku «CtapTt», «Ctapt A->A», «CTtapTt A-
>B», «Ctapt B->A», «Ctapt B->B» B 3aBUCMMOCTM OT BO3MOXHbIX W
TpebyeMbIxX TOMONOrMM NPOXOXKAEHUS TeCTa.

10.25.4. NMepepaya channoB OTHETOB U HAaCTpoeK

CosgaHne otyetoB Ha [1K B nporpamme yaaneHHOro ynpaBlieHUs
ocyuiectensaeTca Ha 3aknagke «lepepava chanmnoB». [Ansa oTtobpaxeHus
BCEX COXPaHEHHbIX paHee Ha npubope annoB HEOBXOOMMO HaXaTb KHOMKY
«OOHOBUTbLY.

OT4eTbl U HACTPOMKM Npubopa pasgeneHsl Ha oTAeNbHbIE dannbl.

MoxHO BblbpaTb M ckadaTb ann OTYETOB C MOMOLLbI  KHOMKU
«CoxpaHutb pdf-otyeT». [Npn 3TOM NPOUCXOAUT COXPaHEHME OTYETOB B
dopmare *.pdf Ha K.

[na coxpaHeHus dhansia C HacTpoMkamn B nporpamMmme yaasrieHHOro
ynpaBreHusi, HeobxoanMo HaxaTtb KHOMKy «CoxpaHuUTb», B NOSBUBLLEMCS
OKHE BBECTU UMA coxpaHdemoro camna n Haxatb «OKx». HoBbin dhainn
oTobpasntcsa B CAWCKE BCEX COXPaHEHHbIX annoB B Nporpamme
yOaneHHoro ynpasrneHusi. PaHee coxpaHeHHble (hawnrnbl C HacTpoMKamMu U
pesynbTaTammM MOXHO 3arpysuTb WM yaanuTb C MNOMOLUBLIO  KHOMOK
«3arpy3utb» N «YAanuTb» COOTBETCTBEHHO, NpeaBapuUTENbHO BblOpaB
3arpyxaembln unn yganaembin dpamn.

CHMMOK 3KpaHa

[Onsa cHuMKa 3kpaHa npubopa HeobXoAMMO HaxaTb Ha  KHOIMKY
«Mepepauva chanmnoB», 1 NepenTn Ha 3aknagky « CHAMOK aKpaHay», nocne
yero Haxatb kHonky «lonyuynTb» B HWKHEM MpaBOM Yrny OKHA W
«CoxpaHUTbY.
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11. MeToavka noBepku

HacTtosdwaa meToamnka yctaHaBnMBaeT MeTo4bl U cpeacTBa NEPBUYHON U
nepmoanyeckon NoBEPKU TecTepoB-aHanusaTopoB nakeTHbix ceten MAKC-
EMK (nanee — tectepos), Bbinyckaemblx AO HIIM «KOMETEX», CaHkT-
[MeTepOypr, HaxoOAWMXCA B JKChfyatauuum, a TakkKe Mocre XpaHeHnsa u
PEMOHTA.

MeToguka paspaboTaHa B COOTBETCTBMM C pekomeHgaunen PMI 51-
2002 TCW [okymeHTbl Ha MeTOOMKM MOBEPKN CPencTB W3MEPEHUN.
OCHOBHbIE MOSTOXEHUS.

WHTepBan mexay nosepkamu — 2 roga.

TpeboBaHMs HacTosWEN METOOAMKM TMOBEpPKM obs3aTtenbHbl  ANs
METPONOrMYecknx Ccnyx6 rpuandeckmx nuy He3aBucumMo OT  dopMm
coBCTBEHHOCTM.

11.1. Onepauum noBepKu

11.1.1. lNMpw npoBeaeHUN NOBEPKN AOIHKHbI ObITb BbIMNOSTHEHbI
cnegylowmne onepawmm noBepku, ykasaHHbole B Tabnuue 11.1.

Tabnuuya 11.1

[MpoBeneHue onepaumn npu

MyHKT
Ne | HammeHoBaHue onepauum y y
P MeTOaNKM NnepBUYHON | NepuoLn4ecKon
noBepke noBepke

BHewHnn ocmoTp 11.7.1 [a [a
OnpoboBaHue 11.7.2 [a [a
OnpepgeneHne 11.7.3 [a [a
OTHOCUTENbHON
NOrpeLLIHOCTM Mo YacToTe

4 | OnpepeneHune abcontotHon | 11.7.4 [a [a

NorpeLLUHOCTM YacToThbl
nepenayv curHana
nosie3Hon nHgopmaumm

5 | OnpeneneHne abcontoTHon | 11.7.5 Ja [a
NorpeLLUHOCT N3MepPeHUs
KosfimyecTBa MHdopmaumn,
NOCTYNuBLLEN Ha
N3MepuTenbHbIA NOPT
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MpopormkeHne Tabnuubl 11.1

6 | OnpegeneHne 11.7.6 [a Het
OTHOCUTENbHOMN
NOrpeLHOCTM MOLLHOCTHU Ha
BbIXO4€e ONTUYECKNX
NHTEpencos

7 | OnpegeneHne abcontotHoro | 11.7.7 [a [a
CMeLLeHnsa cobCcTBEHHOMN
LwKanbl BpemeHu (LUB)
oTHocuTenbHo LB UTC(SU)
B PEXNME CMHXPOHN3aLNN NO
curHanam KHC
MOHACC/GPS*

8 | Onpenenenune abcontotHon | 11.7.8 Ja [a
NOrpeLLIHOCT N3MEPEHUS
WHTEepBanoB BpeMEHM

9 | OnpegeneHne 11.7.9 Ha Het
OTHOCUTENbHOMN
NOrpeLwwHoOCTM No YacToTe B
peXume CUHXPOHU3auum no
curHanam KHC
MOHACC/GPS*

10 | OnpeneneHne cpegHero 11.7.10 [a HeTt
KBagpaTn4eckoro
OTHOCUTENbHOro
OBYXBbIBOPOYHOIo
oTkroHeHns (CKOO)
pe3yrnbTaToB N3MepeHUn
4acTOTbl OMOPHOIO
reHepartopa npu uHTepsarne
BpeMeHu 1 ¢

11.1.2. B cnyyae nonyyeHna oTpuuaTesibHbIX pe3ynbTaToB MOBEPKU MO
nobomy nyHkTy Tabnuubl 11.1 TecTtep OpakyeTca M HanpaBnseTcs B
PEMOHT.

11.2. CpeacTtBa noBepKu

11.2.1. MNpn npoBefeHMN MNOBEPKU OOSDKHbI MNPUMEHATLCA CpeacTea
MNOBEPKW, yKa3aHHble B Tabnuue 11.2.
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Tabnuya 11.2

HanmeHoBaHne paGO‘-IVIX 3TarnoHOB UMK BCNoMoraTesibHbIX
cpencTtB noBepkn, HOMep OOKYMEeHTa, pernaMmeHTupyrowero

Homep nyHkTa TexHn4yeckme TpeboBaHusA K paboymm aTanoHam nnu
MEeTOOMKN BCMoMoraTesibHbIM CpeAcTBaMm; paspsag no
NnoBepKu rocygapCTBEHHON NOBEPOYHON cxeme n (Unn)

MEeTPONOrM4eckne n OCHOBHbIE TEXHMYECKNE
XapaKTepPUCTUKM CPeACTB NOBEPKU

YacTtoTtomep yHmBepcanbHbin CNT-90: 0,001 'y — 300

My,
11.7.3 - npeaesibl 4onyckaemon OTHOCUTENbHadA NOrpeLLlHoOCTM Mo
11.7.9 yactoTe +1-10°, npeaens! gonyckaemon abcosnoTHON

NOrpeLUHOCTM N3MEPEHNS NHTEPBANoB BpemeHn £0,62 HC
(Ans nHTepsanos BpemeHn He bonee 100 MKC)

N3meputenb cpegHen MOLLHOCTN ONTUYECKOro U3NnyYyeHnsd
Anmas-21: pabouynin cnekTpanbHbin agnanasoH oT 800 oo
1600 HM, oMana3oH U3MEPEHNN ONTUYECKOM MOLLIHOCTUK OT
mMuHyc 60 go nntoc 3 obwm, npegens! Jonyckaemomn
OCHOBHOW MOrPEeLHOCTM Ha ANNHE BOMHbI Kannbposkn £0,5
nb

11.7.6

CTaHgapT YacToThbl U BpeMeHU pybuanessin H1-92:
11.7.8,11.7.9 | npegensl gonyckaeMon OTHOCUTESTIbHOM MOrpeLLUHOCTH Mo
yactoTe +2:10™°

N3genune MNC-161* TCKOWN.461531.014: npegenl
aonyckaemon abcontoTHOM NOrPeLLUHOCTN CUHXPOHM3aLNN
dopmupyemon LB co WB UTC(SU) (npu goBeputeribHOu

BeposaTHOCTK 0,95) £160 HC

11.7.7

* B cny4yae HeobxogMMoCcTn Npeun3noHHOro onpegeneHna abcontoTHOro
cMeLleHnst cobcTBeHHOW WKanbl Bpemenu (LLUB) oTHocuTensHo LB
UTC(SU) B pexume cuHxpoHusauum no curHanam KHC NMOHACC/GPS +
200 HC HeobxoaMMo ucnonb3oBaTb pexum paboTsl nagenua MNC-161
«Bpema Ha TBepomn Toukex»: npeaesibl Aonyckaemon abcontoTHON
NOrpeLHOCTM CUHXpoHM3aumm oopmupyemon LB co WB UTC(SU) (npu
poseputenbHoun BepositHocTn 0,95) £50 He

11.2.2. BMecTo yKasaHHbIX B Tabnuue 11.2 cpeacts nNoOBEpKU
AOonyckaetTca MNpUMEHATb OpyrMe  aHanorudHble cpeacTBa  MOBEpPKH,
obecneuunBaroline onpegerieHne MeTPOSIOrMYECKUX XapakTepUCTUK C
TpebyeMon TOYHOCTLIO.

11.2.3. CpeacTtBa NOBEPKM OOIMKHbI ObITb MCMpPaBHbI, MOBEPEHLI U UMETb
CBUOETENbLCTBA O NOBEPKE.
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11.3. TpeboBaHuA K KBanudunkaumm

K npoeegeHno NoBEpPKN OOMYyCKAarTCA Jinua.

— CO cpeaHeTEXHNYECKUM nnn BbICLLUINM paagnoTEXHNHYECKNM
O6pa3OBaHV|eM, nverwLine onbIT paGOTbI B obnactu M3MepeHI/Il7|
pagnoTeXHNYECKNX BEJINYUNH n UMELLNN npaso Ha NnoBEepKy
(aTTeCTOBaHHbIe B Ka4vecCcTBe HOBepMTeﬂeVI);

— u3yudmBlune PO noBepsieMoro tectepa;

—  uMerLwmne KBanuuKkaumMoHHY rpynny no TeXHMKe 6e30NacHOCTU He
Huxe llI.

11.4. TpeboBaHusa 6e3onacHoOCTU

11.4.1. Tpn noBepke [OOMKHbI BbINOSHATECA Mepbl ©6e30nacHOCTy,
yKasaHHble B PO nosepsemMoro tecrtepa n cpeacts NoBepKu.

11.5. YcnoBusa noBepku

11.5.1. MNpun npoBegeHn NOBEPKM OOSMKHbI cobniogaTbCs crnegyoume
YyCNoBu4:

— TeMmnepartypa okpyxatowen cpeabl (20+5)°C;

— OTHOCUTENbHAasA BNaXXHOCTb Bo3ayxa (65+15)%;
— aTtmocdepHoe gasneHue (100+8)klMa;

— HanpsbkeHue cetu nutaHusa (220+11)B;

— YyacTtoTa npombiwneHHon cetn (50,0+0,5)Mu.

11.6. NoaroTtoBKa K noBepke

11.6.1. lepen npoBedeHMEM MNOBEPKU crieqyeT MNpPOBEPUTb Hanunyue
aKcnsiyaTauyMOHHOM [OOKYMEHTauuM W CPOK [OEeUCcTBuUs CBUOETENbCTB O
NoBepKe Ha cpeacTBa NOBEPKM.

11.6.2. BknounTb cpeacTaa NOBEPKN U MPOrpeTb UX B TEYEHNE BPEMEHM,
yKkaszaHHoro B P3.

11.7. NMpoBeaeHne NOBEPKU

11.7.1. BHewWHUN oCcMOTp

BusyanbHeiM  OCMOTPOM  MPOBEPSKOT  COOTBETCTBUME  TeCTepoB
TEXHUYECKOM [OOKYMEHTauuMnm B YacTM KOMMJIEKTHOCTU, MAapPKUPOBKN W
ynakoBku. Takke nNpoBepsoT OTCYTCTBME BUOMMbLIX MOBPEXOEHUN,
LeNOCTHOCTb COEANHUTENbHbIX Kabenen, 3aXKMMOB U pa3beMOB.
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11.7.2. Onpo6oBaHue

11.7.2.1. OnpoboBaHne npoBOAAT nMocne o3HakoMmrneHuss ¢ P3O.
[MpoBepsIOT BO3MOXHOCTbL BKITHOMEHMS TECTepa 1 ero paboTtocnocobHOCTb, a
TaKKe COCTOSIHMA 3apsiga akkymynsatopa M paboTbl € MCNONb30BaHWEM
agantepa/3apsagHoro ycTponctea OT CeTU nepemeHHoro Toka. B cnydvae
HeoBX0aMMOCTM NPOU3BOAAT 3apPSAKY akKyMynsTopa OT CETEBOro aganrtepa
NUTaHWs, BXOOALWEro B KOMMMEKT TecTepa. [1poBepslT BO3MOXHOCTb
Bblbopa nmapameTpoB MHTepdenca, obLmMX HaACTPOEK, YCTaHOBKM HACTPOEK
npouecca TecTUpOBaHUA, TeCTUpPOBaHUS Kabens u paboTocnocobHOCTb B
OCHOBHbIX pexunmax B criegyroLien nocnegoBaTenibHOCTH.

11.7.2.2. lpoBepsaAdT HOMeEp BepCUN BCTPOEHHOro MNpPOrpamMmMHOro
obecneveHus (MO) — B meHo «HacTporkn npubopa» Ha 1-n ctpaHuue. OH
AormkeH OblTb He Huxe 1.5a ona mucnonHeHna «B» n He Hwxe 1.7a ons
ncnonHeHna «Ex.

11.7.2.3. Onpob6oBaHue paboTbl Ha (pU3nN4eCKOM ypoOBHe

[NoBepsieMmbl TecTep coeanHUTb noptomM A ¢ noptoMm B npu nomoLum
naty-kopga. B meHo «[pouecc B» — «Ctp. 2» — «llnend» ycraHOBUTL
«YpoBeHb 1». B MmeHwo «HacTtponkn npubopa» Bbibpatb «COpoc K
HacTpoOMKam MO YMOM4YaHUO», HaxaTb KHOMKy «COpocy», BblbpaTb BapuaHT
«da». [Oanee BbiOpatb MeHw «[lpouecc A» - «RFC 2544y -
«TepmuHan A>>Ax». HaxaTtb KHOMNKy «YMOn4.» Ans Bo3BpaTa K HacTponkam
TecTa no ymonyaHuo. Ha 3aknagke «3aronoBok» CHATb nar «ARP-
3anpoc», B kadyectee MAC-agpeca nonyyatens ykasate MAC-agpec nopTa
B, cHaTb conar «YpoBeHb 3». OTknMounTb Bee TecTbl RFC 2544 kpome TecTa
«lMponyckHas crnocobHocTb». [Ona aToro cHATb narn «BbinonHUTE» B
3aknagkax «3agepxkar», «[lotepn kagpoB», «[llpegenbHas Harpyska».
HaxaTb kHornky «[otoBo». 3anyctutb TecT RFC 2544 no kHonke «CtapT»
Ha cTpaHuue «l1ponyckHas cnocobHOCTbY.

HabntogalT ycnewHoe NpoxoxaeHne Tecta Ha pasHbIX ONMHAX Kagpos
Ha dwm3nyeckoMm ypoBHe. [lpn NPOXOXOEeHUM TecTa B BEPXHEW CTpoke
cBeTuTCcA 3eneHbiM uBetoM RX, xentbiM uBetoMm RFC u Tx. B KonoHke
«CTtaTyc» nocne npoxoxaeHuUs TecTa Ha Kaxoon OnuHe Kagpos
NHOMUNPYETCA 3eNeHbIA KPY)KOK U Hagnucb «loToBo». [pn 3TOM 3Ha4veHne
nponyckHon cnocobHoctn «T L1» pgomkHO paBHATbea 1000 Méut/c (B
BepxHen cTpoke nHauumpyetcs 1000F).

11.7.2.4. Onpo6oBaHue paboTbl Ha KaHafIbHOM YPOBHe

[MoBepsiemblin TecTep coednHUTb noptoM A ¢ nopTom B npu nomoLrum
naty-kopga. B wmeHwo «HacTtponkun npubopa» BblbpaTtb «Cbpoc K
HacTpoOMKam MO YMOMYaHUIO», HaxaTb KHOMKy «COpoc», BblIbpaTb BapuaHT
«day.
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Ha nosepsiemom TecTep BbiOpaTb MeHw «[lpouecc B» — Ctp. 2 -
«Wnend» n yctaHoBnTb «YpoBeHb 2». [lanee BoibpaTb MeHto «[l1pouecc A»
— «RFC 2544» — «Tepmunan A>>A». HaxaTb KHOMKy «YMon4.» Ans
BO3BpaTa K HacTponkam TecTa Mo ymondaHuio. Ha 3aknagke «3arofoBoK»
cHaTb pnar «ARP—-3anpocy, B kayectBe MAC-agpeca nonyyartens ykasaTb
MAC-agpec nopta B, cHaTb dnar «YpoBeHb 3». OTKMOUYNTbL BCE TECTbI
RFC 2544 kpome Tecta «[lponyckHas cnoCOBHOCTb» W 3anyCTUTb TecCT
NponyckHon cnocobHocTn n3 naketa tectoB RFC 2544 ananormyHo n. 7.2.3.
Habnogath ycnewHoe npoxoXxaeHue TecTa Ha pasHbiX ANUMHax KagpoB Ha
KaHanbHOM ypoBHe. [1pn aTOM 3Ha4vyeHne NponyckHon cnocobHocTn «T L1»
AormkHo paBHATbES 1000 M6uTt/c (B BepxHen cTpoke nHamumnpyetca 1000F,
LB2).

11.7.2.5. Onpob6oBaHue paboTbl Ha ceTeBOM YpOBHe

[NoBepsieMmbl TecTep coeanHUTb noptomM A ¢ noptoMm B npu nomoLum
naty-kopga. B wmeHw «HacTtponkun npubopa» BblOpaTtb «CbBpoc K
HacTporkam Mo yMOJSIYaHUO», HaxaTb KHOMKYy «COpocy», BbibpaTb BapuaHT
«Ja». Ha noBepsiemom npubope BbibpaTtb MeHto «[pouecc B» — C1p. 2 —
«Wnend» n yctaHoButb «YpoBeHb 3». [lanee Bbibpatb MeHo «RFC 2544y
— «TepmuHan A>>Ax. Ha 3aknagke «3aronoBok» ycTaHoBUTbL donarn « ARP—
3anpoc» un «YpoBeHb 3», B kayectBe |IP-agpeca nonydatens ykasatb IP-
agpec nopta B. 3anyctntb TeCT NPONyCKHON CNOCOBHOCTU M3 NakeTa TEeCTOB
RFC 2544. HabniogaTb yCnewHoe nNpoxoXaeHue Tecta Ha pasHbiX AnnvHax
KagpoB Ha CeTeBOM YpoOBHeE. [1pn 3TOM 3Ha4YeHMe NPONyCKHON CnocoBHOCTU
«T L1» pormkHo paBHATbCS 1000 M6BuT/c (B BEPXHEN CTPOKE MHOULMPYETCH
1000F, LB3).

11.7.2.6. OnpoboBaHne oNTUYECKNX MHTEPGENCOB NPOBOAST, YCTAaHOBUB
npuemonepenatymk B nopt SFP A, a 3atem BblibpaB MeHo «[lpouecc A» —
C1p. 2 — «OnTnyecknn Tect» — «MIHGopmaunsay. Ha aton cTpaHuue OOSMKHbI
oTobpaxaTbCs napameTpbl BCTaBJIEHHOrO npuemonepenarymka
(M3roTOBUTENDb, CEPUMNHBIA HOMEpP, ANWHa BOMHblI W Ap.). [losTopsioT
npoueaypy, yctaHoBMB rpuemonepeaaTyuk B nopt SFP B.

11.7.2.7. OnpoboBaHue pexmma paboTbl USMEPEHUSA pacxoXaeHUs
LLIB yaaneHHbix NTP(PTP) cepBepoB (Npou3BoaAUTCA TOMbKO ANS
ncnonHeHus «Er)

[MoBepsieMblt TECTEP NOAKMIOYUTL K fOKanbHOW UNK rnobanbHon ceTtu
NHTEPHET 4epe3 nopT A npu nomowm naty-kopga. MAKC-EMK porxkeH
pabotaTb B pexmnme cuHxpoHusauum no curHanam MHCC MNMOHACC/GPS.
B meHio «[lpouecc A», «CuHxpoHusauusa», Bknagka «Hactponku NTP»
yCcTaHoBUTbL napameTpbl yaaneHHoro NTP(PTP) cepsepa (MOXHO
Bocnonb3oBatbcA NTP cepBepamu rnaBHOMO METPOSIONMYECKOro LEeHTpa
[ocypapcTtBeHHONM  cnyxbbl BpemMeHM w  yactotel: 89.109.251.21;
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89.109.251.22; 89.109.251.23; 89.109.251.24). Bo Bknagke «OO0OLwwme
HacTpouKkn» YyCTaHoBUTL: «onopa — GPS», «usamepsemoe — NTP1»,
«gnutenbHocTb — 00:05:00». 3anycTuUTb U3MEpPEHUSs!, HaxkaB «[ 0OTOB», 3aTeM
«CtapT». lokasanusa «Pacxoxg. Bp / O» gomkHo 6biTb paBHO 0, 4TO
O3Ha4yaeT gaTa v Bpems coBnagaroT C TOYHOCTbIO 40 CEKYHAbI.

Ecnu pesynbTatel onpoboOBaHUS MONOXUTENbHbIE, MNPUCTYNalT K
NnoBepPKe.

11.7.3. OnpepneneHne abCconTHON NOrpewHocT hopMupoBaHUA
TaKTOBOW 4YacCTOTbl

11.7.3.1. OnpegeneHne  norpewHocTn  OPMUPOBAHUS  OMOPHOro
curHasna TakToBOW 4acTOTbl MPOBOAAT C NOMOLLbIO YacToToMepa. K pasbemy
(3*» TecTepa MOAKMIOYMTL YacToToMep npu nomowwm kabens KO08.1. Ha
noBepseMoM TecTepe BblOpaTb MeHK «HacTponku npubopar», 3aknagka
«lNoBepkar». BoicTaBnaetcsa nar « TakroBas yactoTa.

11.7.3.2. Pe3ynbtaTtbl NOBEPKM CYMTATb MONOXUTENBbHBIMU, €CINN 3HAYEeHUA
OTHOCUTENBHOW MNOrPELLUHOCTM MO YacToTe HaXxoauTcs B npeaenax +5,0-10°, yto
B abconoTHOM 3HaveHun coctasnseT: (125 000 000 + 625) M.

11.7.4. OnpepeneHne abCoONMTHOMN NOrPELUHOCTN YaCTOThbI
nepeaayv nonesHon nHgopmaummn

11.7.4.1. 'amepsaloT 4acTtoTy nepegadn ©GanToB WHGOpMaumm npu
reHepmpoBaHMn KagpoB C MUHUMaNbHO BO3MOXHbIM  MeXKaapOoBbIM
MHTEPBANIOM ONS HEeCKONbKMX ANWH KagpoB. Kaxgbih cTpob curHana c
pasbema (O* cooTBeTCTBYeT OOHOMY nepedaHHOMy OaiiTy, wucknodas
npeambyny n MexkagpoBbl MHTepBarn.

11.7.4.2. lNoBepsiemMbln TecTep coeuHuTb noptoM A ¢ noptom B npwu
nomoLm naty-kopaa. K pasvemy (3 Tectepa noaknounts HacToToMep npu
nomoLn kadbens K08.1.

Ha TecTepe BbIKMOYNTL BCe TeCTbl Ha nopty B uyepe3 mMeHo
«lMpouecc B». HabnwopaTb OTCYyTCTBME CBeYeHMst cBeTogumoda «TecT»
nopta B.

11.7.4.3. Ha nosepsiemMoM TecTepe BblbpaTb MeHW «HacTponku
npnbopar», 3aknagka «lloBepka» n BbicTaBuUTb niar « Ckopoctu». B MeHto
«MapameTpbl  nHTEpdencoB» — «lMopT A»  yCcTaHOBUTb  CKOPOCTb
coeanHenust 10 MouTt/c. BoibpaTtb MeHo «lMpouecc A» — «TecT Tpaduka» —
«TepmuHan A>>B». Ha 3aknagke «3aronoBok» yctaHoBuTb donarn «ARP-
3anpocy», «YposeHb 3» U «ABTOMaTuyeckun |P nonyd.». Ha 3aknagke
«[JononHuTenbHO» YyKasaTb crnegywowune napametpbl: Harpyska — 100%,
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Mopor FLR — 0.00001, OnnHa naketa B cooTBETCTBUM C Tabnuuen 11.3,
AnuntenbHocTeb — 20 cekyHn. CoxpaHuTb NapameTpbl, HaXKas KraBuLly
«loToBOY». 3anycTuTb TeCT Tpaduka, Haxas knasuwwy «CTapT».

11.7.4.4. Bo Bpems npoBegeHNa Tecta N3MepsatoT YactoTy. AHanormyHo
NpoBOAAT n3MepeHus anga ckopocten coeanHeHnst 100 n 1000 Méut/c ans
Kakgon AnuHbl kagpa. CKOpoOCTb COeAMHEHUs YyCTaHaBfMBaKOT B MEHKO
«lMNapameTpbl nHTEPdENcoB», «lopT Ax.
Paccuntatb abConMOTHYO MNOrpeLlHoCTb 4YacToThbl Nepegaydn Mnore3Homn
nHpopmauumn no cgopmyne (1):
A=F, -F, (1)

rge Fq — TaKToBasA 4YacTtoTa, uSMepeHHad 4aCToTOMEpPOM;
FT — TeopeTn4dyeckad BeJiM4nHa TaKkTOBOM 4acTOTbl, BblYUCIIEHHas Ans

KaXK[OW CKOPOCTW KaHana.

11.7.4.5. MakcmanbHyto 3arpy3Ky KaHana onpegensatoT rno dopmyne (2):

(L+8)
F, =125M —(L +20) Ml w, (2)

roe L — anvHa kagpa, 6anr;

M =1 Mly ana 1000BASE-T;
M =0,1 My ana 100BASE-T:;
M = 0,01 My ans 10BASE-T.

3HaueHUst TAaKTOBOM YacToTel Fr B Ml B 3aBMCMMOCTM OT CKOpOCTM
nepegayun n AnNuHbl KagpoB nNpmBeaeHsbl B Tabnvue 11.3.

Tabnuua 11.3. HommHanbHoe 3HavYeHne
4acTOoTbl Nepeaayun nonesHom nHopMaLum

AnvHa kagpa, 10BASE-T 100BASE-T 1000BASE-T
Bant
64 1,071 10,714 107,143
912 1,222 12,218 122,180
1518 1,240 12,402 124,025
11.7.4.6. Pe3ynbTaTbl MOBEPKM CYUTATb  MOJSIOXKUTESIbHLIMU,  €Cnn
3HavyeHnss abConTHOM MOrpeLwHoOCTN U3MEPEHUA YacToTbl Mepedayu

NnonesHon MHgopmMauum HaxogaTca B npegenax 15 klhu.

107




11.7.5. OnpepeneHue abGCONIOTHON MOrpewHOCTU U3IMepPeHUn
Konu4yecTBa nHdopmauumn

11.7.5.1. NoBepsiemMbln  TecTep coeauHUTb MopToM A ¢ noptom B ¢
nomMoLublo naty-kopaa. K pasvemy (O Tectepa noakmnounTb HacToToMep
npy nomoLum kabens K08.1.

Ha Tectepe BbIkMOYNTL BCe TeCcTbl Ha nopty B uyepe3 meHo
«lMpouecc B». Habniogate OTCyTCTBME CBEYeHUs cBeToauoga «TecT»
nopta B.

Ha noeepsemom TecTtepe BbibpaTb MeHK «HacTponkn npubopay,
3aknagka «[losepka» wn BbicTaButb ¢nar «Ckopoctn». B MeHIo
«Ctatnctuka» Ha 3aknagke «O0wme» BbicTaBuTb donar «ABToMaTnyeckoe
oBHyneHue». B meHto «lMapameTpbl MHTEpPdencoB» — «IopT A» yCTaHOBUTL
ckopocTb coeanHeHna 10 Méut/c, cHaB dnarm «100» u «1000». Hanee
BblOpaTb MeHio «[lpouecc A» — «Tect Tpaduka». Ha 3aknagke
«3aronoBok» CHATb riar «k ARP—3anpocy, yctaHoBUTbL donarn «YpoBeHb 3»
n «Astomartmdeckun IP nonyd.». Ha 3aknagke «[JONoOnHUTENbHO» yKasaTtb
cneayowme napameTpsbl: Harpyska — 100%, Mopor FLR — 0.00001, OnuHa
naketa — 64 6anta, [nutenbHocTb — 1 cekyHga. CoxpaHuMTb napameTpsbl,
HaxaB Krnaeuwy «loToBo». 3anycTtuTb TecCcT Tpadmka, HaxasB KraBuLly
«CtapT».

11.7.5.2. OgHOBpPEMEHHO C 3anyckoM TecTa MpPOBECTU U3MEPEHNEe C
MOMOLLBIO 4YacToToMepa. WM3mepslT  KONMYECTBO  MNPUHATLIX  BanT

NHdOpMaLNK N C y4yeTom npeambynbl KagpoB, KoTopoe 6Gyaer
onpenensaTbCa KONMMYeCTBOM U3MEPEHHBIX MMMYSbCOB.

NMpumevaHmne: Ecnm B MomMeHT Haxatua knaBuwm «CTapT» Ha
YacToToMepe NosIBNAETCS NokaszaHue ¢ HEGONbLUMM 3HAYEHMEM KONNYECTBA
MMNYNbCOB, @ 3aTeEM MO OKOHYaHWWM nepuoda mamepeHus (1 c) 3HayeHue,
6nnskoe Kk TpebyemMomy, TO HYXXHO MNOBTOPUTbL M3MepeHue. [onyckaeTcs
cuuTaTb Pe3ynbTaTtoM U3MEPEHMUST Pa3HOCTb 3TUX MOKa3aHWMN.

11.7.5.3. BblbpaTb MeHio «Ctatuctuka» u dukcuposatb senuuuny Ny,

— W3MEpPEHHOE KONMMYecTBO MNpUHATBIX 6GanToB Ha nopty B. 3HayeHue
HaxoamuTcs Ha 3aknagke «Obwmey, Ha nepeceveHne ctonbua «lMopT B», n
CTpoku «Rx Banty.
AHanorMyHo NpoBecTn namMepeHna ons anuHbl kagpa 1518 Ganr.
PaccunTtatb abCcontoTHYO NOrpeLLlHOCTb n3mMepeHus no popmyne (3):

N, -L
AZ(I:{T&—NM , rae (3)
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N, — konuuyectBo wHdopmauum B GaiiTax C yyeTom npeambynbl,
N3MEpPEHHOE YaCTOTOMEPOM;

Ny _ KONM4ecTBO MHopmaumn B 6anTtax, namepeHHoe Tectepom 6e3
y4yeTa npeambynbl;
L — anvHa kagpa, 6anrT.

11.7.5.4. PesynbTartbl MNOBEPKN CUYUTATb MOSIOKUTESbHBIMA, €CNU
3HayYeHus1 abCoNTHOM MOrpeLLlHOCTN N3MEPEHNIN KONNYECTBa MHOopMaLUK
HaxoaaTca B npegenax 1 6anrt.

11.7.6. OnpepeneHne OTHOCUTESIbHOW MOrPeLHOCTM MOLUHOCTU Ha
BbIXo4e OnTUu4ecknx nHtepdencos

11.7.6.1. BbIxogHYtO MOLLHOCTb Ha ONTUYECKNX MHTEepdencax namepaoT
C NOMOLLbH  M3MEpUTENs  MOLLHOCTM  OMTUYECKOro  M3MydeHud,
pacCcyYnMTaHHOro Ha AJSIMHbI BOJSIH, COOTBETCTBYHKLLUME YCTAHOBfIEHHbIM B
Tectepe onTudeckum npuemonepenatymkam. ONTUYECKMA  BbIXOLHOW
pasbeM NPUCOEAUHSAKT K U3MEPUTEN0 MOLLHOCTU OMNTUYECKOro

& N3y4eHNs1 C NOMOLLIbIO COOTBETCTBYOLLEro kabens.

Heobxognmo npocneantb, 4ToObl BCe coeauHeHns Obinu
HageXHbIMKY, a Kabenb He nepekpyyeH. MNMpun aTUX N3MEPEHNSAX O4EHb BaXKHO
cobnogaTb Mepbl TEXHUKM 6e30MacHOCTU, yKaszaHHble B PO, nx HapyLlleHue
MOXEeT BbI3BaTb CEPbe3HY0 TpaBMy (fla3epHble curHarbl onacHbl!).

NMpumeyaHue: He BkNOYaTb NUTaHME TecTepa OO MNPUCOeOUHEHUS
ONTUYECKMX coeamHnTenen n ybeanTbCcst B UCMPaBHOCTU NOCNEAHUX.

Ha noBepsiemom Tectepe BblbpaTb MeH «[lpouecc A», MKOHKa
«OnTnyeckmn TecTy», 3aknagka «MoHutopuHr (DDM)». NMocne BbINONHEHUS
B TecTepe BCeX YCTaHOBOK, HeobxoAuMbIX AONfs MNOMydeHust Ha BbIXOOe
OMTUYECKOro CurHana, CHUMalT MnoKasaHue WUu3MepuTenss MOLLHOCTU
ONTMYECKOro W3NYyYeHUd, a TakkKe WU3MepeHHOoe 3HayeHne MOLLUHOCTU C
noMoLLbl TecTepa B none Tabnuubl «P BbiX.». I3MepeHne noBTOpSOT AN
BCEX TPaHCMBEPOB, MMEKLLINXCSI B KOMMSIEKTE NOBEPSIEMOro TecTepa.

Heobxoanmo paccumTaTb OTHOCUTENbHYK MOrpPeLIHOCTb MOLLHOCTM Ha
BbIXOZe ONTUYeCKUX NHTepencos no opmyne (4):

_P()_PT

A
S

. roe (4)

P y

0 — OENCTBUTENbHOE 3Ha4YeHMEe MOLUHOCTU Ha BbIXOAE ONTUYECKMX
NHTepPdENCOB TecTepa, MONYYEHHOE C MOMOLLbLID M3MepUTena MOLLHOCTU
ONTUYECKOrO U3NYYEHUS;

PT — W3MepeHHoe 3Ha4dYeHne MOLWHOCTM Ha BbiIXogoe ONTUYEeCKUX
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NHTEPJdENCoB TecTepa, MNOSy4YeHHOE C MOMOLLBLIO NPSAMbIX WU3MEPEHUN B
SFP-mopayne.

11.7.6.2. Pe3ynbTaTbl MOBEPKM cHUTATb  MOSNOXUTENbHLIMU, €CNK
3HaYEeHUSA OTHOCUTESIBHOM MOrPELUHOCTM MOLLHOCTU Ha BbIXO4e ONMTUYECKUX
NHTEepPEeNCcoB HaxoaAaTCa B Npeaenax, ykasaHHblx B Tabnvue 11.4.

Tabnuua 11.4. MoWHOCTb ONTUYECKOIO U3NYy4YEHUS

Tun npuemonepegarymnka MoLwu- Mpenensl
N3roTo- Twun, cKOpoCTb AnvHa HOCTb Aonyckaemou
BUTENb nepenayun, anvHa | JIMHUW, Ha OTHOCUTENbHOW

BOJIHbI KM BbIXxoae, NOrpeLIHOCTH
nbm MOLLHOCTU Ha
Bbixoae, ab
Finistar FTLF1318P3xTL 10 -7 14
1G 1310 HM™m
Finistar FTLF1518P1xTL 90 +0,5 4.5
1G 1550 Hm

11.7.7. OnpepgeneHne abCONMIOTHOrO CMeLlEeHUA CcOoOCTBEHHOM
wkanbl BpemeHu (WLUB) otHocutenbHo LWB UTC(SU) B pexunme
cuHxpoHusauum no curHanam KHC NMOHACC/GPS

11.7.7.1. AbcontoTHOe cmelleHne cobctBeHHon LLIB oTtHocutenbHo LB
UTC(SU) B pexume cuHxpoHmsauum no curHanam KHC TIOHACC/GPS
onpenenuTb ¢ nomoLubto nsgenusa NC-161 n yactotomepa yHnBepcanbHOro
CNT-90 no cxeme, npuBegeHHoN Ha pucyHke 11.1.

Nnc-161 MAKC-EMK
1Ty (o 1Ty~

1

YacTtoTomep yHMBepcarbHbIn
CNT-90

PucyHok 11.1. Cxema onpegeneHns abContoTHOrO CMeleHnd
cobectBeHHon LB otHocutenbHo WB UTC(SU) B pexnme CUHXPOHU3aALUK
no curHanam KHC INOHACC/GPS

110




11.7.7.2. Ha Bxopg 4yactotomepa «Bxog B» nogaTtb MMMyIbCHbIA CUTHAT
1 'y oT TecTepa, Ha Bxo4 4Yactotomepa «Bxog A» nogaTb MMMYNbCHbLIN
curHan 1 Iy ot usgenuna MC-161. Yactotomep yHuBepcanbHbin CNT-90
YCTaHOBUTb B PEXMME U3MEPEHUN NHTEPBANIOB BPEMEHM.

Hactpontb Bxogbl «Bxog A» wn «Bxog B» B cooTBeTcTBMM C
napamMmeTpamMm UMNynbCHbIX curHanos 1 Iy

—  MMMYNbCHbIN CUrHan,

— MN3MepeHUs rno nepegHemMy OpPoHTY;

— BXxogHas Harpy3ska 50 Owm;

— YPOBEHb HanpsXXeHUA TOYKN NPUBA3KK Mo nepegHemMy opoHTy 0,5 B.

11.7.7.3. Nponssectn He mMeHee 100 m3mepeHMn UHTepBana BPEMEHMU
Mexgy umnyrbcHbiMu curHanamu 1 'y ot Tectepa n usgenua [1C-161
(abCconTHON NOrpeLHOCTN cpaBHeHUs cobctBeHHon LB oTHocuTenbHO
LB UTC (SU)).

11.7.7.4. Pe3ynbTaTbl MOBEPKM CUYUTATb  MOSNOXUTENbHLIMU, €CNU
3Ha4YeHnsa abcontTHOro cmelleHmna cobcteBeHHow LWIB oTHocuTenbHo LB
UTC(SU) B pexume cuHxpoHusaumm no curHanam KHC TMOHACC/ GPS
HaxogaTca B npegenax £1 mkc (200 He B criydae npMMeHeHUs Tectepa ongd
NPeUn3NOHHbIX U3MEPEHNN).

11.7.8. OnpepeneHne aOGCONMTHON MNOrPEeWwHOCTU U3MepeHus
MHTEepBasioB BpeMeHU

11.7.8.1. AGCONIOTHYIO MNOrPELLIHOCTb U3MEPEHUS NHTEpPBArioB BPEMEHU
onpenennTb C NOMOLLBbIO CTaHO4apTa YacToThl U BpeMeHun pybuanesoro Y1-
92 n yactotomepa yHuBepcanbHoro CNT-90 no cxeme, npuBegeHHOW Ha
pucyHke 11.2.

Y41-92 MAKC-EMK

1Ty (- ) 1lu

© O

YacTtoTomMep YHUBEpPCAnbHbIN
CNT-90

PucyHok 11.2. Cxema onpegeneHusi abCconoTHOM MOrpeLHocTr
N3MepPEHNS NHTEPBANOB BPEMEHU
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11.7.8.2. Ha Bxopg yactotomepa «Bxog B» nogaTtb MMMyIbCHbIA CUTHATT
1 'y oT TecTepa, Ha Bxo4 4Yactotomepa «Bxog A» nogaTb MMMYNbCHbLIN
curHan 1 'y OT cTaHgapTta 4acTtoTbl U BpeMeHu pybuamesoro Y1-92.
Uactotomep yHumBepcasnbHbii CNT-90 ycTaHOBUTbL B peXumMe U3MepeHumn
NHTEpPBasoB BPEMEHM.

Hactpoutb Bxoabl «Bxog A» wn «Bxog B» B cooTtBetctBuM C
napamMmeTpamMu UMNynbCHbIX curHanos 1 Iy

- MMIMYIbCHbIN CUrHan,

- M3MepEeHUS Mo nepegHemMy OPOHTY;

- BXoAHas Harpy3ka 50 Owm;

- YPOBEHb HanpsXXeHuUs TOYKN NPUBSA3KK Mo nepegHemMy opoHTy 0,5 B.

[Mpounssectn He meHee 100 M3MepeHUn NHTepBana BpeMEHN Mexay

nMnynbCcHbiMKN curHanamun 1 'y ot Tectepa n Y1-92.

11.7.8.3. Hactpoutb Tectep Ha W3MEpPEHWEe WHTEpBaArioB BPEMEHU OT
BHELLUHEro UCTOYHMKA.

Mogate curHan 1 [y Ha BXog TecTepa M NPOU3BECTU WU3MEPEHUS
WHTEpBanoB BPEMEHU MeXay OnopHbIM curHanom 1My v curHanom 1 'y ot
BHELLUHEro UCTOYHMKA.

Bbluncnutb pasHOCTb Mexay NnokasaHusiMm YyacToToMepa
YHUBEpCanbHOro U tectepa. B pesynbTaTtax U3MepeHusi y4ecTb 3a4epKy
NPOXOXAEHUS CUrHana B UCNOJSb3yeMbIX kKabensx.

11.7.8.4. Pe3ynbTatbl MOBEPKN cUUTATb  MOSIOXKUTENBHBIMUA,  €CIn
pPa3HOCTb MeXay MokKasaHUsaMM YacToToMepa YHMBepcarbHOro U tecrepa
(abCcontoTHON NOrpeLLHOCTN U3MEPEHUS MHTEPBASIOB BPEMEHWN) HAXOOUTCA B
ananasoHe +100 Hc.

11.7.9. OnpepgeneHne OTHOCUTENbLHOW MOrpewwHOCTN NO YacToTe B
pexume cuHxpoHusauum no curHanam KHC NMOHACC/GPS.

11.7.9.1. OnpegeneHne OTHOCUTENBHOM MOrPEeLWHOCTM MO 4YacToTe B
pexnme cnHxpoHusaummn no curHanam KHC MNMOHACC/GPS nposoautca ¢
nomMoLLblo Yactotomepa yHusepcanbHoro CNT-90 n ctaHgapTa 4actoTbl U
BpemeHun pybuanesoro Y1-92 no cxeme, npuBegeHHOM Ha pucyHke 11.3.
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41-92 _ MAKC-EMK
10 My (O £) 125 My -

e

YacTtoTomep yHMBepcarnbHbIn
CNT-90

PucyHok 11.3. Cxema onpefeneHnst OTHOCUTESTbHOM
MNOrpeLLUHOCTM MO YacToTe

PaccuntaTb OTHOCUTENbHYIO MOrPELLHOCTL MO YacToTe no gpopmyne (5):

Af:fdf_ff),rue (5)

o

ff) — [OEUCTBUTENbHOE 3Ha4YeHMEe 4acToTbl TecTtepa, noJjiydeHHoe C
NOMOLLLIO YaCTOoTOMEpPa YHUBEPCalibHOIO,

fo _ OrMOpHOE 3Ha4YeHne YacToThbl, YUCIIEHHO paBHoe 125 My,

11.7.9.2. Pe3ynbTaTbl MOBEPKM CYUTATb  MOJSIOXKUTESbHLIMU,  €Cnn
3HA4YeHUs1 OTHOCUTENbHOM MOrpPeWHOCTM MO 4YacToTe B  pexume
cuHxpoHudauum no curHanam KHC INMOHACC/GPS HaxogaTtcsa B npeaenax
+1,0-1078, yTo B abconoTHOM 3Ha4YeHnN COCTaBnseT:
(125 000 000,00 + 1,25) ',

11.7.10. OnpeneneHne cpefHero KBaapaTU4ecKkoro OTHOCUTENbHOro
ABYyXBbloopoyHoro oTknoHeHnss (CKOO) pesynbTatoB M3MepeHUU
Y4acTOThbl ONOPHOro reHepaTtopa npu UHTepBane BpeMeHn 1 ¢

11.7.10.1. OnpegeneHne cpeaHero KeagpaTUYecKoro OTHOCUTESTbHOro
ABYyxBblbopoyvHoro otkroHeHnsa (CKOO) pesynbTaTtoB M3MEPEHU YacTOThbl
OMNOPHOro reHeparopa nNpu nHTepsare BpeMeHn 1 ¢ NpoBOAUTL aHaNorMyHo
n. 11.7.9.
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11.7.10.2. 3anyCTuTb U3MepeHnsa OENCTBUTESNIbHOrO 3HA4YEeHUs1 4acToThbl
Ha WHTepBane BpemMeHn un3smMmepeHnn He MeHee 100 c npu BpemeHu
ycpegHeHua 1 c. o ncrevyeHnn ykasaHHoro BpeMenun paccumntatbe CKOO kak
KOpeHb KBadpaTHbIM W3 gucrnepcun AnnaHa, abconiTHoe 3HavyeHue
KOTOpPOro aBTOMAaTUYeCKMe BbICBEYMBAETCA Ha AuUcniiee YactoTomMmepa
yHuBepcanbHoro (o6o3HadeHne Adev).

11.7.10.3. PesynbTtaTtbl MNOBEPKM CUHUTATb MNOSOXUTESIbHLIMKU, €CIiv
3HayYeHne cpegHero KBagpaTUYeCKOro OTHOCUTENBHOrO ABYXBbIOOPOYHOrO
oTkrnoHeHna (CKOO) pesynbTtatoB M3MEPEHUA  4YacCTOTbl  OMOPHOrO
reHepaTopa npu uHTepearne BpemeHn 1 ¢ He Gonee 1,0-107.

11.8. OcpopmneHue pe3ynbTaToB MOBEPKU

11.8.1.MNMpn  NONOXUTENbHbLIX  pe3ynbTaTax MNoBepkn  0dPOpMUTL
«CBugeTenbCcTtBe O [MOBEpKe», B COOTBETCTBUM C rnpunoxeHvem 1 K
«lMopsagky npoBeaeHns MOBEPKM CPeacTB U3MEPEHU, TpeboBaHUN K 3HaKY
NMOBEPKN W COAepXaHU CBUOETENbCTBA O MOBEPKe, YTBEepXAEeHHOMY
npukasoMm MuHUCTEpPCTBa MPOMBIWEHHOCTU U ToproBnn P® oT 2 uiongd
2015r. N 1815».

11.8.2. Tlpn oTpuuaTeNibHbIX pe3ynbTaTax MOBEPKN TeCcTepbl K
NPUMEHEHUIO He [ONnyckaeTcd M Ha Hero BblgaeTCd W3BELleHue O
HENPUrogHOCTU C yKa3aHMEM NPUYNH 3abpakoBaHus.
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12. TexHn4yeckoe obcnyxmBaHume

12.1. TexHnyeckoe obcnyxunsaHue npudopa cBOOUTCH K
nepuoanyeckomMy BHeLWHeMY ocMOTpY 65ioka nuTtaHus npubopa 1 LWHYpPOB C
Lenbio coaep)aHnsa B UCMPaBHOM Y YUCTOM COCTOSIHUN.
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13. TpaHCcnoOpTUPOBKa U XpaHeHUue

13.1. MNMpunbop, ynakoBaHHbLIA B LWTATHYKO Tapy, paspeluaeTcs
TpaHcnopTupoBaTb Npu TemnepaTtype Bo3gyxa oT -25°C go +55°C wu
OTHOCUTESTbHOW BRAAXXHOCTU Bo3ayxa 95 % aBTOMOBUMbHLIM TPAHCMOPTOM, B
3aKpPbITbIX XXEeNe3HOL4OPOXHbIX BaroHax, repMeTUYHbIX OTanMBaemMbIX
OTCeKax camMoSieTOB M CyXux Tpromax cyaos. [1pu TpaHCNOPTUPOBKE OOSTKHbI
cobntogaTtbCcs nNpaBuia NepeBO3KM U KPEnneHusl rpy3osB, AENCTBYOWME Ha
COOTBETCTBYIOLLEM BMAE TpaHCnopTa.

13.2. TpaHcnopTupoBka npubopa aBTOMOOUSIbHLIM TPaAHCMNOPTOM MO
aoporam nepBoun Kateropum gonyckaetcd Ha paccrtosHue o 1000 km co
ckopocTbto go 60 kKm/4, nNo goporam BTOPOWM U TPETbEN KaTeropum wu
FPYHTOBbIM goporam — Ha paccTtosiHue Ao 250 KM co cKkopocCTbio 40 KMm/Y.

13.3. lpy  norpyske, TPaHCMOPTUPOBKE U  pasrpyske  OOSDKHbI
BbIMOJTHATLCA TpeboBaHus MaHUMYNALMOHHbIX 3HaKoB n
npeaynpeanTenbHbIX Hagnmcen.

13.4. MNpubop [OMKEH XpaHUTbCA B  OTannMBaeMbIX  CKMaACKUX
NOMELLEHNSX B YMakoBKe NPeanpuaTUA-U3roTOBUTENS Npu TemnepaType
Bos3gyxa ot 0 go + 40 °C, oTHocuTenbHon BnaxHocTtu Bosgyxa 80 % npu
Temnepatype + 35 °C. Cpok xpaHeHust - He bonee 6 mecqueB.

13.5. B nomelleHnax Ans XpaHeHus npubopa He OOMKHO ObiTb NapoB
KACINOT, LWeNoYen W [OpYyrux arpeccuBHbIX >KUAOKOCTEN, BbI3blBAOLLNX
KOPPO3WN0 MeTansoB.

13.6. lpn  TpaHCcnopTMpoOBKE W XpaHeHun npubopa Heobxogmmo
cobntoaartb obLwmne TpedboBaHMA NpaBuil NoXapHon 6e3onacHoOCTH.
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14. CBegeHust 06 nsgenum

HaumeHoBaHue: Tectep-aHanusaTop nakeTHbix ceten MAKC-EMK
O603Ha4veHune: MBCE.468212.008

[aTta Bbinycka:

PernctpaunmoHHeln  Homep [ocygapcTBeHHOro

Ne 63631-16
peecTpa
CeegeHuna o cepTudmkaumm RU.C.33.112.A
Ne 61954/1

©

Mpeanpusatue-nsrotosutensb: AO HIIMT «K KOMETEX»
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MapaHTUmM nsrotoBuTtens

MpeonpunaTtne-n3rotoBuUTENb rapaHTUpyeT COOTBETCTBME aHanmusaTopa
MAKC-EMK MBCE.468212.008 TY TpeboBaHMsIM TEXHUYECKUX YCITOBUI NPU
cobnogeHnn noTpebutenem npaBusl  TPAHCMOPTUPOBKU, XPaHEHUST W
akcnnyataumn. [apaHTUMHBIMG CPOK — 24 Mecsua CO OHA  NOoSydeHus
npudopa 3aKkas3ymKkoMm.

B moroBope Ha nNOCTaBKy yKa3aHHblIE CPOKM MOryT ObiTb M3MEHEHbI MO
obotogHOMY cornacutio.
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CBnaeTenbLCTBO O NMpUeMKe

Ananusatop MAKC-EMK MBCE.468212.008 TY, 3aBoackon HoMmep
N3roTOBMEH U MPUHAT B COOTBETCTBUM C 0Os3aTENbHbIMU
TpeboBaHNAMM rocyaapCTBEHHbIX CTaHOAAPTOB, AENCTBYIOLLEN TEXHNYECKON
AOKyMEHTaUMen N Npu3HaH rogHbIM Ans aKcnyaTaunn.

HavyanbHuk OTK

JIM4HaA noanmncb paCLUVICprBKa noanumcu

4Yyncno mecaAy rog

[(NaBHbIN NHXEHEP

JIM4HaA noanncb pacu.mcprBKa noanncu

M.TT.

4yucno mMecsL rog
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CBugetenbLCcTBO 00 ynakoBKe

Ananusatop MAKC-EMK MBCE.468212.008 TY, 3aBoackon HoMep
ynakoBaH corfiacHo TpeboBaHusM, MpegyCMOTPEHHbIM B
AENCTBYIOLLIEN TEXHNYECKON LOKYMEeHTaLnn.

OOIMKHOCTb NYHas NoAnNUChb pacLuMgpoBKa NoAMUCH

4yucno mecaALl, rog
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CBefeHUA 0 NepBUYHON U NEepUOANYECKOU NoBepKe

CBefeHus 0 NepBUYHON U Nepuoanyeckor nosepke npubopa 3aHOCATCS
B HUXKecneayLLyo Tabnuuy:

Tabnuuya

[aTa Buag noBepku PesynbTaThbl J[1ormKHOCTb Mognuchk
NOBEPKN NOBEPKMN
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CBefneHua o peknamauum

I'Ipe,u,bﬂBneHme peknamauunnm 3KCrJiyaTupyrownmmMm npeanpudatmaMmm u

opraHn3aunamMmn 3aka3dmka npoBsoanTcAd B COOTBETCTBUN C YCTAaHOBJITIEHHbBIMUA
npasunamMmu.

CeegeHua o peknamauundax BHOCUTb B HXKeCIeayoLlyro Ta6nmuy:

Tabnuua
Komy n aTa nonyyeHus
Hata Bpewms y a y
korga unu BBOAA B
o6Hapy- | HapaboTkm go | [MpnynMHa BO3HMKHOBEHMS
nepegaHal aKcnnyaTaumto
XeHust | obHapyxeHusi HeMcnpaBHOCTY

peknama-| ycTpomucTBa nocne

aedekra | HemcnpaBHOCTU
ums peknamauum
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MpunoxeHune A

Tabnuuya A.1
HasBaHune 6utoB B TOS banTte

P2

P1

PO

T3

T2 T1 10 Cuo0

Tabnuua A.2
3HaveHusa nonsa Precedence

Precedence

HasBaHue

Routine

Priority

Immediate

Flash

Flash Override

CRITIC/ECP

Internetwork Control

N~ ool ~jwN L |O

Network Control

Tabnuua A.3
HassaHune 6utoB B DSCP b6ante

DS5

DS4

DS3

DS2

DS1 DSO ECN ECN

123




Tabnuuya A.4
3HauveHusa nonga DSCP

[1BONYHOE 3Ha4YeHne

[ecatnyHoe 3HavyeHne

HassaHue DSCP DSCP
AF11 001010 10
AF12 001100 12
AF13 001110 14
AF21 010010 18
AF22 010100 20
AF23 010110 22
AF31 011010 26
AF32 011100 28
AF33 011110 30
AF41 100010 34
AF42 100100 36
AF43 100110 38

Cs1 001000 8
CS2 010000 16
CS3 011000 24
CS4 100000 32
CS5 101000 40
CS6 110000 48
CS7 111000 56
Default 000000 0
EF 101110 46
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Tabnuya A.5

BeposaTHocTn notepb kagpoB no knaccuukauum AF ans nona DSCP

E;%%T:Zg;: Knacc 1 Knacc 2 Knacc 3 Knacc 4
HM3Kasi AF11 AF21 AF31 AF41
cpenHaa AF12 AF22 AF32 AF42
BblCOKas AF13 AF23 AF33 AF43
Tabnuua A.6

[MepecyeT NPOnNyCcKHOM CNOCOBOHOCTM NO YPOBHIO 2, T
YUCTOro KaHana Aansi pasHbIX ASIMH KagpoB

CkopocTb nogkntoveHna Vv, , Méut/c

[nuHa kagpa 10 100 1000

64 7,6190 76,190 761,90
128 8,6486 86,486 864,86
256 90,2754 92,754 927,54
512 9,6241 96,241 962,41
1024 90,8084 98,084 980,84
1280 90,8462 98,462 984,62
1518 9,8700 98,700 987,00
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Tabnuuya A.7

HasHayeHue curHanos MDI n MDI-X koHTakTtam

KoHTakT MDI MDI-X
1 Bl DA+ Bl DB+
2 Bl _DA- Bl _DB-
3 Bl _ DB+ Bl_DA+
4 Bl DC+ Bl DD+
5 Bl_DC- Bl _DD-
6 Bl_DB- Bl_DA-
7 Bl DD+ Bl _DC+
8 Bl_DD- Bl _DC-
Tabnuua A.8
[lepeyeHb NOCTaBLLNKOB BPEMEHM
3Have- [MocTaBLwuK
% Onuncanue
Hune BpeMEHU
JTloboe yCTpPOMCTBO, OCHOBAHHOE Ha
aTOMHOM pe30HaHCHOM yacToTe,
10 ATOMIC_CLOCK oTKanMbpoBaHHOEe B COOTBETCTBUM C
MeXayHapoaHbIMU cTaHgapTamu
4acToTbl M MPU MCMNOSIb30BaAHUM LUKanbI
BpemMeHu PTP BpemeHu
JTroboe CUHXPOHM3MpYoLLeecs co
CNYTHUKOBOW  CUCTEMOM  YCTPOWUCTBO,
20 rMOHACC/GPS KOTOpoe npedocTaBndeT BpeMs WU
4yacToTy no MeXayHapoaHbIM
cTaHgapTam
JToboe YCTPOWCTBO, KoTopoe
CUHXPOHM3NpYyeTCcA yepes
30 TERRESTRIAL RADIO pacnpegeneHHble pagnMoCcUCTEMBI,
KOTOpble NpeaoCTaBnsAlT BpemMs W
4yacToTy no MeXOyHapoaHbIM
cTaHgapTam
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40

PTP

JTroboe YCTPOWCTBO,
CUHXPOHU3MpPYIOWEeecs C OCHOBaHHbLIM
Ha PTP MCTOYHMKOM BpeMeHU BHELLHEro
JOMEHa

50

NTP

JTlroboe YCTPOWCTBO,
CUHXpOHU3UpyoLeeca 4yepes NTP mnnu
SNTP C cepBepamu, KOoTopble
npenoCcTaBnAlT BpeMdA WM 4acToTy Mo
MeXOyHapoaHbIM cTaHgapTam

60 HAND_SET

Ncnonb3ayetca gnst nobbiX YCTPOWCTB,
BpeMSI KOTOpbIX ObINO  YCTaHOBIIEHO
nocpeacTBoM NOSIb30BaTESIbCKOro
nHTepdenca, OCHOBAHHOIo Ha
cobnogeHnm MeXayHapoaHbIX
CTaHOApTOB WUCTOYHMKA BPEMEHUM B
npegenax 3asiBfieHHOM TOYHOCTN YacoB

90

Opyroe

[pyron NCTOYHUK BPEMEHWN UM YaCTOThl,
HEe  MpPedyCMOTPEHHbI  OCTanbHbIMU
3HaYEeHNAMMK

AO

NAL_

INTER-
OSCILLATOR

JTloboe yCTpoONCTBO, 4YacTtoTa KOTOPOro
He OCHOBaHa HM Ha aTOMHOM pe30HaHce,
HW Ha OTKanMbpoBKe B COOTBETCTBUN C
MeXayHapoaHbIMU cTaHgapTamm
4acToThl, n Bpem4 KOTOPOro
OCHOBbIBAETCA Ha aBTOreHepaTtope Cco
BPEMEHMU, onpeneneHHom
NPOU3BOSIbHbLIM nnm HEM3BECTHbIM
obpasom

[1ns ncnonb3oBaHuAa

FO-FE anbTepHaTUBHbIX

KOHpurypaumm PTP

FF 3ape3epBnpoBaHoO

*

3ape3epBUPOBaHbI

Bce ocTtanbHbie

3HayeHnsl, He YyKasaHHble B Tabnuue A.8,
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Tabnuya A.9
[NMone «4yacoBow crion» B naketax NTP

3HayeHue OnucaHwne
0 He onpepeneHo, HeaonycTMMOe 3Ha4YeHue
1 [MepBUYHLIN cepBep
2-15 BTopuyHbin cepsep, ncnonbayowmmn NTP
16 He cuHXpoHn3npoBaHo
17-255 | 3apesepBupoBaHO

4ATECT

000 «4TECT»

TenedoH: +7 (499) 685-4444
info@4test.ru
www.4test.ru
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