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PykoBoacTBO MO 3KcnnyaTauum TecTepa-aHanusaTopa nakeTHbIX ceTen
MAKC-EMK npegHasHayeHO AN U3Yy4eHUA XapakTepucTuk npubopa u
npaBun €ro akcnnyaTaumMm C Uenbio NpaBuUbHOMO M 3 deKkTnBHOro
Mcnonb3oBaHMs aHanuaaTopa.

B HacTosiwem pykoBOACTBE MPUHATHbI Crneaylowme COKpaweHus W
0603HaveHna (Tabnumua 1.1).

Tabnuua 1.1
ARP Address Resolution Protocol, npoTokosn paspeLueHuns
agpecoB
AVAIL Availability, xapakTepnctnka OCTYNHOCTWU KaHana
Back-to-back TecT onpegeneHus npegensHON Harpysku
BER Bit Error Rate, koadhuUumMeHT 6GUTOBbLIX OLLMOOK
Committed Burst Size, rapaHTupoBaHHas Harpyska.
CBS [MapameTp nokasbiBaeT MakCMmarbHOEe KOIM4YeCTBO

nepegaHHbIX 6anT gaHHbIX TECTOBOro Tpaduka, npu
KOTOpbIX yaosneTsopsaoTcsa ycnosua CIR

Committed Information Rate, rapaHTupoBaHHas
nponyckHasi cnocobHocTb. [NapameTp onpegenseT

CIR CPEeaHIO0 CKOPOCTb TECTOBOIO Tpaduka, BblpaXKeHHY0 B
6uT/C, BNNOTb 4O KOTOPOM YAOBNETBOPAOTCA
xapakrepuctukm CoS

CoS Class of Service, knacc o6cnyxmBaHus

Cyclic Redundancy Checksum, kOHTpOnNbLHasa cymma Ha

CRC OCHOBE LMKIIMYECKOro n3bbITOMHOro Koga

DDM Digital Diagnostics Monitoring, LngpoBOM KOHTPOIb
napameTpoB

DF Delay Factor, KoadhdonuMeHT 3a0epXKKn

DHCP Dynamic Host Configuration Protocol, npoToKoJ
AVHaMNYeCcKon KOHourypaumm ysna cetu

DNS Domain Name System, cuctema JOMEHHbIX UMEH

DSCP Differentiated Services Code Point

DUT Device Under Test, TecTupyemoe yCTpONCTBO

EBS Excess Burst Size, MmakcMmanbHO onycTuMmas Harpyska
Excess Information Rate, MakcumarbHO JOMyCTUMOE
npesbiweHne CIR. NapameTp onpeaendeT cpeaHto

EIR CKOPOCTb TECTOBOIro Tpaduka, BblpaXkeHHyo B buT/c,
BMSIOTb 4O KOTOPOKW YAOBETBOPAIOTCSH XapaKTEPUCTUKN
CoS

EDV Frame D?Iay Variation, Bapnauma 3agep>xku nakeTos,
NakeTHbIN IKUTTEP

FLR Frame Loss Ratio, KoadpnuMeHT NoTepb Kagpos

Frame Loss TecT ypoBHSA NoTepb Kaapos

Rate

2




MpoaoormkeHne Tabnuubl 1.1

Frame Transfer Delay, 3agepkka pacnpocTpaHeHus

FTD
KagpoB

GNSS Global Navigation Satellite System, rnobansHas
HaBUraunoHHasa CnyTHMKOBasi cucrtema

GPS Global Positioning System, cuctema rnobanbHOro
NO3MLNOHMPOBAHUS

HDOP Horizontal DiIutiPn of Precision, CHW»xeHne TO4YHOCTU B
rOPM30OHTaNbHOWM NITIOCKOCTU

IFG Inter Frame Gap, MeXKagpoBbl MHTEpBar

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

IP-agpec NOAKMNIOYEHHOro K 06beANHEHHOW CETM Ha OCHOBE
cemeuncTea nportokonos TCP/IP

IR Information Rate, nponyckHasi cCnoCoOOHOCTb

LAN Local Area Network, nokanbHasa ceTb

Latency TecT onpegeneHus 3agepXXkn pacnpoCTpaHEHUS KagpoB

MAC Media Access Control, ynpaBneHue JOCTYNOM K cpee

MAC-aapec YHUKanbHbIN VILI,eHTVI(*)VVIKaTOp (agpec), ncnosib3yembin
Ans agpecaunmn yCTpOMCTB CETU Ha M3NYECKOM YPOBHE

MDI Media Delivery Index, nHoekc gocTaBkuM BUOAEOOAHHbIX

MLR Media Loss Rate, kKoapdpuUMeHT noTepb BUAe0JaHHbIX

MPLS Multiprotocol Label Switching, MHoronpoTokonsHas
KOMMYyTauUuMsi N0 METKaMm

MTU Maximum Transmission Unit, o3Ha4YyaeT MakcumanbHbIN
pasmep nonesHoro 6yoka JaHHbIX OQHOro nakeTa

NTP Network Time Protocol, npoTokon ceTeBOro BpEMeEHM
Operations Administration Maintenance; akcnnyaTtauus,

OAM aAMUHUCTpUpoBaHue, obcnyxmeaHue. MNpoTokon
MOHUTOPUHIa COCTOSIHUA KaHana

oSl Open Systems InterconnectionvReference Model,
3TanoHHasi Mogesib B3auMOAEeNCTBUSA OTKPbITbIX CUCTEM

QoS Quality of Service, HaCTpOMKKN KadecTBa 0BCIy>KMBAHUSA

PCP Priority Code Point, none npmnoputeTta Tpaduka ons
VLAN no IEEE 802.1p

PDOP Position Dilution of Precision, CHM»xeHne TO4YHOCTU Mo
MECTY NOJIOXKEHUS

PDV Packet Delay Variation, Bapnauus 3agepXKu naketoB

Ping yTunuTa ansi NpoBepPKN CoeanHEHU B CETSIX HA OCHOBE
TCP/IP

Policy TecT BbIBpOCOB — Tpadrka, CKOPOCTb KOTOPOro bosnbLue

3HayeHua CIR+EIR

W




MpoaoormkeHne Tabnuubl 1.1

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

PPS
MMMYIbC B CEKYHAY

Precedence [MpuoputeT Tpadmka

PTP Precision Time Protocol, npOTOKOS1 TOYHOr0 BPEMEHM

RCL Remote Control Loopback, YoanénHoe ynpasneHue
Lunengom
OpavH n3 pasbemoB cTaHgapToB Registered Jack,

RJ-45 ncnonb3yemblnt B cetax Ethernet ons coegnHeHnsa BUTLIX
nap

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

SFP NpUMeHAeMbIN ANnda nepegadn gaHHbIX B
TENEeKOMMYHUKaLNSAX
Service Level Agreement, cornaweHue 06 ypoBHe

SLA o0cnyXuBaHua Mexay onepaTtopom, NpeaoCTaBnsoLWNM
YCIyrn CBs3n, U KITMEHTOM

Throughput TecT NponyckHOM CrnoCOBHOCTH

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

TPID
TernposaHua VLAN

TTL Time to live, Bpems XX13HU

UTC Coordinated Universal Time, BcemupHoe
KOOPANHUPOBAHHOE BPEMS

VDOP Vertical DiIuti(Bn of Precision, CHWXXeHne TOYHOCTN B
BEPTUKANbHOW MIOCKOCTU

VID VLAN ldentifier, naeHtndpukatop VLAN

VLAN Virtual Local Area Network, BupTyanbHas fiokanbHas
ceTb

VLAN-Ter CooTtetcTByowee none Ethernet kagpa

VLAN ID NpeHtndpukatop VLAN

MMOHACC [(nobanbHasi HaBUraumMoHHasi CNnyTHUKOBasi cuctema

Bl Butas napa

K3 KopoTkoe 3amblkaHne

OBW OTHOCUTENBHbLIA BPEMEHHOW MHTEpPBan

[MK [lepcoHaribHbI KOMMLKTEP

Mo [MporpammHoe obecnevyeHne

NMpumeyaHue:

- TeKCT B paMKe Ui OTMEYEeHHbIN *, OTHOCUTCSA K TecTepy -
aHanusatopy EMK ucnonHeHusa «E».




YcnoBHble 0003HaYeHUs

B aTomM pykoBOoACTBE WCMONb3YHOTCA YCMNOBHble 00O3HAYeHWs1, Kak

nokasaHo B crnefytouien Tabnuue 1.2.

Tabnuuya 1.2

OnucaHue

[Mpumep

[enctena nonb3oBaTtenen, a Takke
Ha3BaHWA MYHKTOB MEHI0, Nonen Beoda U
oTobOpaxeHns MHopmauum Ha npudope
OoTOBpaXarTCA XXUPHLIM TEKCTOM

B meHio «CTaTuctuka»

TeKkCT, KoTopbln HEOHBXO0OANMMO BBOAUTL B
nons MEHIO Ha  npubope  wunn
KOMMblOTEPE OTOBpaxaeTcsl KypPCUBHbLIM
HayepTaHUEM

http://192.168.0.111

[MyHKTbI, OTMEYEHHble 3TUM 3HaKOM,
yKasblBalOT Ha MOTEHUMArbHO OMacHYHo
cuTyauuto, KoTopasi, €ecnm ee  He
n3bexatb, npueseneT K nopye
obopyfoBaHust UnNn TpaBme

A

o




1. Ha3HauyeHue

TecTtep-aHanu3atop nakeTtHblx cetem MAKC-EMK npegHasHavyeH gns
KOJSIM4EeCTBEHHOM OLIEHKM napameTpoB KayecTBa, ANarHoCTUKM
COBPEMEHHbLIX CUCTEM CBSI3M Ha OCHOBe TexHonoruu I[P, BbInosHeHUA
N3MEPEHUN NapaMeTpPoOB cCeTen nepenayvm OaHHbIX, AN KOHTPOMA MX Ha
COOTBETCTBUE pPErflaMeHTUPOBaAaHHOMY YPOBHIO KadecTBa npeaocTaBieHus

YCNyr.

Mpnbop Takke MNO3BONSET U3MEpPsTb MNapaMeTpbl  KayecTBa
CUHXPOHM3ALUUN Pa3nUYHbIX CUCTEM C U3MEPEHMEM PACXOXAEHWE LKA
BPEMEHU B CETSX ONepaTopoB CBSA3W.

KoHTponb napameTpoB TpaHCNOPTHbIX MOTOKOB ceTen Ethernet, Fast
Ethernet wn Gigabit Ethernet npoBogutca B  cooTtBeTCcTBUM C
MeXOyHapoaHbIMU pekoMeHOaunaMn.

MAKC-EMK nonHocTbio cooTBeTCTBYET npukasdy MuHkomcBsasn Poccun
MW PLUB.01.08-2017 «O6 yTeBepxgeHun MeToamKknm M3MepEeHUn pasHOCTU
(pacxoxaeHust) wkan BpeMeHn Ha ocHoBe NpoTokosioB NTP u PTP».

1.1. MNpepenbHble YCNOBUA 3KCNyaTauum

MAKC-EMK wnmeeT noptaTMBHOE WCMNOMHEHWE W npeaHasHadeH ans
aKcnnyatauum B crnegyoLwmx yCrnoBusx:

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

— OTHOcuUTeNbHaa BnaxHoCcTb Bosgyxa Ao 90% npu TemnepaTtype
+ 25 °C;

— aTMocepHoe gasneHne He Hxe 450 mm pT. cT. (60 Kla) n He Bbiwe
795 mwm pt. cT. (106 kl1a).

[MuTtaHne npubopa ocywecTBNAeTCs OT BCTPOEHHOro akkymynsatopa (1
WT., TMN Li-ion) nnmM cetn nepemMeHHoro Toka HanpsbkeHunem 220-230 B um
yactoton 50-60 'y (npn nutaHum npubopa ot 6Groka nutaHud). NMprnbop
paccynTaH Ha HeENPEepPbIBHYIO KPYrIOCYyTOYHYO paboTy.




2. TexHn4yeckue gaHHble U cneuncpunkaumnm

2.1. Npnbop obecnevnBaert:

— He3aBUCUMYIO MNOOAEPXKKY W TeCTMpoBaHuWEe [OBYX WHTepdencoB
Ethernet/Gigabit Ethernet;

— reHepaumio Tpadgumka Ha U3NYECKOM, KaHanbHOM, CETEBOM U
TPaHCMOPTHOM YPOBHSIX;

— cbop u oTobpaxeHMe CTaTUCTMYECKOM  MHdopmMaum  no
NPUHUMaAeMOMy U nepegaBaemMoMy TpaduKy C pasgeneHMem no tunam u
pasmepam KagpoB, a Takke Mo OWMOOYHbIM Kagpam;

— (popmMmpoBaHMe OTYETOB NO TEKYLLMM pe3yrbTaTaM N3MepeHui;
— TecTupoBaHMe B COOTBETCTBMM C pekomeHaaumen RFC 2544 c
npoBeaeHneMm TEeCTOB: nponyckHas CNOCcOBHOCTD, 3agepkka

pacnpocTpaHeHud, 3aBUCUMMOCTb YPOBHA MNOTEPb KadpoB OT 3alrpy3ku
KaHana, npegesibHad Harpys3ka,

— TecTupoBaHMe B COOTBETCTBMM C pekoMeHgauuen Y.1564 c
npoBefeHNEM TECTOB: TECT KOHoMrypaumm n Tect NPpon3BoOANTESTbHOCTY;

— KOHTPOJIb CBA3HOCTU KaHanoB U MapLUpyTOB Ha CETEBOM YPOBHE:
3XO-TecTnpoBaHue, mappyT, DNS, IP CkaHep;

— OopraHusauuio wrenda Ha YeTblipex YPOBHAX: (PU3NYECKOM,
KaHanbHOM, CETEBOM W TPaHCMNOPTHOM, C BO3MOXHOCTbIO 3aMeHbl W
nepecTaHOBKM NOSen NakeTa;

— OpraHu3auuio COeAMHEHNA C OOHOr0 M3MEepUTENbHOro MnopTa Ha
Apyron ¢ napannenbHbiM COOpPOM CTaTUCTUKM B PEXUME MOHUTOPUHra
(pexXMm TpaH3uT);

— HacTpamBaeMyl unbTpauuio Bxoasero Tpaduka Ha KaHanbHOM
N CETEBOM YPOBHSIX;

— ONArHOCTUKY HEMCNPAaBHOCTEN MeaHOoro kabens, onpeaeneHne Tuna
kabensa ¢ oTobpaxeHnemMm cxemMbl KOMMYTaUUK;

— NOOOEPXKKY  NPOTOKOSIOB  paspeweHna agpecoB (ARP)
AnHammnyeckon koHdurypauum ysna cetn (DHCP);

— ynpaBfeHue HacTponkaMmn nHTepdenca yaganeHHoro npmubopa;

— NOOAEPXKKY (PYHKUMW OOHapyXeHuUs YyOaneHHbIX YCTPOMUCTB Mo
npotokony Ethernet OAM,;

— TectnpoBaHue ™MeTpuk MDI Tpadwmka IPTV B cooTtBeTCcTBUN C
pekomeHagaumen RFC 4445,

— U3MEpPEHME BXOLHOW U BbIXOAHOW MOLLHOCTW MO OMNTUKE;

— TeCTUnpoBaHME MpPOXoXOEHUA Tpad)vu(a ana  CAMMETPUYHbIX W«
dCCMMETPUYHbIX KaHal10B,
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— N3MEPEHME Bapuauun 3a0epPXKM MakeToB B COOTBETCTBUM C
pekomeHgaumen RFC-3393 n pacnpegeneHnsa Bapnaunm 3agepku naketos
no gmnanasoHam;

— WU3MEpPEHME napamMeTpoB BbICOKOTOYHOM CUHXPOHM3aUUN BpeMeEHU
no npotokony PTP IEEE1588v2 gna ogHoagpecHoOro M MHoroagpecHoro
pexnma paboTbl NPOTOKONA;

—  VM3MEpEeHMe pacxoXgeHusa LWKan BpemMeHW OT UCTOYHUKOB
CUHXPOHM3aUUKN: CUHXPOHM3aumn no npotokony PTP IEEE1588 Bepcun 2,
CUHXPOHM3auum rno npotokony NTP;

- CUHXPOHM3aUuM rnodanbHOM HaBUrauMoOHHOW  CMYTHMKOBOW
cuctembl [JIOHACC/GPS, B nonHom cooTtBetctBUM C «MeToamkon
N3MEPEHUN  Pas3HOCTU (pacxoXOeHusl) LKanm BpPEeMeHW Ha OCHOBe
npoTtokonos NTP n PTP (M PLUB.01.08-2017)».

— pexum PTP-macTtepa;

— n3MepeHune koadpdpuumeHta butosbix owmbok (BER Test);
— TeCTUpPOBaHWE B MHOMONOTOYHOM PEXUME;

— BblJa4a curHanoB CUHXpoHu3aumm 1PPS oOT pasHbiX WCTOYHUKOB
CUHXPOHM3aLNN Ha BHELWHUW BbIXOL;

— yaaneHHoe ynpasneHue npudopom yepes nopt USB n oTaenbHbin
nopT Ethernet ¢ nomowbto NporpaMmmel yaaneHHoOro ynpasneHus;

— He3aBUCUMOe XpaHEHME HACTPOEK TECTOB U MHTepP(encoB, a Takxke
pes3ynbTaToB N3MEPEHUI BO BHYTPEHHEN NaMATK npubopa.

2.2. Cpok akcnnyatauum npmbopa — 10 ner.

2.3. CBegeHnsa 0 cogepXaHun AparoueHHbIX MeTannoB — npubop He
COOEPXUT AparoLeHHbIX MeTarsos.




Cneuundukaumm

Tabnuuya 2.1

XapakTepuCTUKN

OnucaHue

MUHTepdhenchol

AnekTtpuyeckuin Ethernet/IP

10/100/1000 M6wuT/c gBa uHTepdenca
RJ45

OnTunyeckumn Ethernet/IP

1000 M6uT/c gBa nHtepdeinca SFP

NHTepdenc ansg ynpasneHus,
noakno4venuns K MNK

USB-knueHT, Ethernet 10/100 BASE-T

Hucnnen ['padpuyecknn, LBETHOWN, paspeLLeHns
320x240 To4eK

AKKYyMYnaTopbl 1 wrT. Tmn Li-ion

MaccorabapuTtHble XapaKTepUCTUKU

[OnuHa 225 MM

LLnpuHa 110 mm

BbicoTa 53 MM, 62 MM*

Bec 0,67kr, 0,8 kr*

MutaHue

Bpemsa aBToHOMHOM paboThl B
pexxmme TeCTUpOBaHUSA

go 9y

Bpems 3apsga akkyMynsTopoB

He Obonee 2 4y

HanpsihkeHne nutaHme npmubopa

12 B

I'Ipe.qen bHble YC/TOBUA KCNnyaTayun

TemnepaTypa oKpyxatoLLen
cpenpbl

oT+5°C go +40°C

OTHOocUTEeNbHada BNaXXHOCTb
BO3ayxa

Ao 90% npu Temnepartype + 25 °C

ATmMocepHoe aaBreHue

He Huwke 450 mm pT. cT. (60 kla) n He
Bbllie 795 mm pT. cT1. (106 Kl1a)

Mpoune xapakTepuUCTUKN

AMMNUTYAA MMMYNbCOB Ha
TecToBOM Bbixoge (G

1,5B+0,5B

YacTtoTta TakToBOro curHana 6es
NOACTPOUKM reHepaTopa OT
cuctem NTOHACC/GPS

125000000+1.25 'y

dopmuposaHme 100% 3arpysku
KaHana.

po 1 éut/c

N3mepeHue konnyectea
NHpopmMaunm

oT 0 0o1x10%*° ¢ norpeLuHoCTbIO +1
oaunt

O |




3. KomMnnekT noctaBku

Tabnuuya 3.1

HanmeHoBaHue Konnyectso | lNpumeyaHune
Tectep-aHanusatop MAKC-EMK 1
bnok nutaHus 1 +
Kabens USB-nopTta 1 +
[MaTy-KopA AynneKCHbIN 3 +
[MaTy-KOop4 ONTUYECKUIN, OYNIIEKCHBIN 2 ++
Kabenb ans noBepku n Bblgavym OnopHbIX 2 +
curHanos K-08
OnTtnyecknn SFP-mogynb 2 ++
CyMka 1 +
AHTeHHa NNTIOHACC/GPS* 1 +
YcTponcteo 3aBopoTa Tpaduka 1 ++
MAKC-EMBK
CD-aunck ¢ nporpaMmmHbiM obecrnevyeHnem 1
PykoBogcTBO no akcnnyarauumu, 1

COBMELLUEHHOE C MacropTom

+ [lonyckaeTcsi NPUMEHEHME NOKYMHbIX N3OeNUin OpYyrMx TUMNOB, He

yXyawaknwnx TeEXHNYECKNE XapakKTepPUCTUKN N3JENTNA B LIEJTOM

++ [1oCTaBnsATCA NO COrflacoBaHUIO C 3aKa34ymKoM
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4, YcTponcTBo u pabora

4.1. NepepHAa naHenb

Bug nepegHen naHenu npubopa nokasaH Ha pucyHke 4.1. Ha naHenu
HaXoAATCSA: CBETOANOAHbBIE NHOMKATOPLI, ANUCMEN U KNnaBuaTypa.

Nuaukaropsl
@npulzecn A E@Wnuzcc B] .
] Jucniei
o CTarHucTHKa
=
¥ (8 ) R,
<
=
Knasuarypa

PucyHok 4.1. Bng nepeaHein naHenu npmubopa

4.1.1. CBeToanoaHble UHAUKATOPDI

CeeToanogHble wuHAMKaTOpbl (Oanee wuwHAuKaTopbl) obecneumBaroT
BU3yanbHbIN KOHTPOSIb YCNOBUMA N3MEPEHUS, Nepedayn u npmemMa gaHHbIX.

MHomkaTopbl pacnonaratoTcs HenocpeacTBeHHO Hag aucnneem. NMpubop
MAKC-EMK wumeeT no 4yeTtbipe vHaMkatopa Ha kKaxabih nopt A n B: Test,
RX, Tx, Link (cneBa—Hanpasgo).
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B 3aBucummoctn OT pexumoB paboTbl npubopa uWHAMKATOPbI MOryT
NoKasblBaTb PasfnyHylo cTtaTycHyio MHdopmauuto. MNog nHankatopamm Ha
aucnnee pacnonaratTcs Nognucn, KOTopble NoKasblBalT pPexum padoThbl
npubopa n NHONKaTOPOB.

3HavyeHMe cBeTOAUOAHbLIX MHAUKATOPOB

NHaunkaTtopbl Test ykasblBalOT Ha TO, YTO MOPT 3aHAT BbINOSIHEHWEM
TecTa, NpU 3TOM OHU MOTYT ropeTb TPeMs pasHbIMU LiBETAMW:

— 3eneHbIn — BKoYeH pexnm «LWnend», «TpaH3uT» nnbo nopT 3aHAT
Npy NpoBeaEeHNN TECTa;

— OpaHXeBblW — B [JaHHbIA MOMEHT OCYLLECTBISETCA OAUH U3 TECTOB,
KOTOpbIN eLle He 3aBepLUnrics, HO B NpoLecce ero BbiNOSHEHUSA NPOMU30LLIn
owunobkKu;

— KpacHbIM — TMoOCnegHunM TecT, NPOXOAUBLUMA C [AaHHOro nopTa,
3aBepLInrcsa C HeycneLwHbIM pe3yrnbTaToM.

Moanucn K wuHovkatopam Test Ha akpaHe npubopa MoryT ObiTb
crieqyoLlero cogepxaHus:

AT — nopT 3aHAT nNepegadyen unm NpuemMom AaHHbIX Tecta Tpadumka ons
aCUMMETPUYHBLIX KaHasrioB B aKTUBHOM UM MACCUBHOM PeEXUME;

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

A->B — BbliOpaHa Tononorus nepeagayn Tpaduka na nopta A B nopt B;

A->R — BblOpaHa Tonosorma nepefadn Tpaduka m3 nopta A B
yOaneHHyl TO4YKy, nmnbo w3 yganeHHoM TouykM B nopT A, ans
aCCUMETPUYHOrO pexmnma TeCTUPOBAHUS;

B->A — BbiOpaHa Tononormna nepegaydn Tpaduka u3 nopta B B nopTt A,

B->B — BblOpaHa Tononormna nepegayn Tpaduka u3 nopta B B nopt B;

B->R - BbibpaHa Tononorus nepegayn Tpadumka u3 nopta B B
yOaneHHyrw TOYKy, NmMbo U3 ydaneHHom Toykm B nopTt B, pans
aCCUMETPUYHOIO pexnma TECTUPOBAHUS;

BERT — nopt 3aHAT npnemMoM unun nepegaden tpacduka BER TecTa;

CAB — nopTt 3aHAT nepegaven n npueMom CurHanoB TecTa kabens;

DNS — nopt 3aHAT nepegayven n npmemMom kagpos Tecta «DNS»;

JIT — nopT 3aHAT NpuemMoMm nnNun nepegadven Tpagpuka tecta «fMakeTHbIN
DXKUTTEP»;

LB — BbI6paH NyHKT MeHto «Lnend»;

LB1 — BkntoyeH pexum «Llnend» nepeoro ypoBHs;

LB2 — BkntoyeH pexnm «Llnend» BTOporo ypoBHS;

LB3 — BkntoyeH pexnm «LWnend» TpeTbero ypoBHs;

LB4 — BkntoyeH pexum «Llnend» yeTBepTOro ypoBHs;

MDI — nopT 3aHAT nepenayen Tpadumka tecta MDI,

MS — nopTt 3aHAT nepepadeM U npuemMomMm Tpadwuka TecTa
«MHOronoTo4YHOCTbY;

OAM — BKIOUEH aKTUBHbIN pexum OAM;
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PING — nopt 3aHAT nepegaden u npuemom Tpadumka TecTta «IXO-
3anpocy;

PTP — nopT 3aHAT NpMeMoM Unu nepegavyen gaHHblx tecta «PTP»;

RCL — BKMNOYEH pexum yaaneHHoro yrnpasneHus wiendow,

RFC — nopt 3aHaAT npuveMoM wunu nepegavyen Tpaduka TecTa
«RFC 25445

SCAN — nopt 3aHAT npuvemMoM WK nepegadven Tpadmka TecTa
«|P CkaHep»;

SYNC — nopT 3aHAaT npuvemMoM WNu nepegaden [JaHHbIX TecTa
«CUHXPOHU3aALUA;

THRU — BbI6paHo MeHo « TpaH3uT», NMbOo BKMOYEH pexxuM « TpaH3nT»;

TRR — nopT 3aHAT nepegaden n nppeMom kagpoB Tecta « MapwpyT»;

TRAF — nopT 3aHAT npyeMoM Unu nepegavyen AaHHbIX Tecta Tpaduka;

Y1564 — nopT 3aHAT npuemMoMm wunu nepegavyen Tpaduka TecTta
«Y.1564».

[MogceBeTka nognuck K nHamkaTtopy Test 6enbiM LBETOM NPOU3BOAUTCS B
pexnmax «lWnend» nnn «TpaH3uT». [logceeTka noanncn K MHOMKATOPY
Test xenTblM LBETOM NPOU3BOANTCA B MEHIO « TOMOMOrnsa npoueccoB» Ha
NOPTY, KOTOPLIN ABMSAETCHA reHepaTopom Tpaduvka, a Takke BO Bpemd
npoBedeHUss TecToB C reHepauuwen Tpaduka. [loacsetka nognucu K
nHankaTopy Test KpacHbIM UBETOM MNpPOuU3BOAUTCH, €Cnu MNocregHumn
NPOXOOMBLUMA C [aHHOro rnopta TeCT 3aBepluncd C HeycnewHbIM
pe3ynbTaToMm.

NHaunkaTopbl RX oToOpaxatT COCTOsIHME NpuemMa AaHHbIX:

3eneHbln — B [JaHHbI MOMEHT OCYLLeCTBMAeTCa MNpueM KagpoB Ha
COOTBETCTBYIOLLEM MOPTY.

[MoaceeTka nognucy K mHaukaTopy RX 3efeHbiM LBEeTOM coobuaeT o
TOM, YTO MOPT ABNAETCSA NPUEMHMKOM TECTOBOro Tpadmka, NMbo Ha AaHHOM
nopTy BkNtoyeH pexnm «LWnend» nnn «TpaH3nuTy.

NHoukaTopbl TX oTobpaxatloT nepenayvy OaHHbIX:

3eneHbln — B [aHHbli MOMEHT MNPOM3BOAUTCA Nepedadvya KagpoB Ha
COOTBETCTBYIOLLEM MOPTY.

[MogceeTka nognucy K HaukaTopy TX XKenTbiM LBETOM COODLLAET O TOM,
YTO MNOPT SABMSETCA nepeaaTyMkoM TecToBoro Tpaduka nubo Ha AaHHOM
nopTy BKNtoYeH pexnm «LlWnend» nnn «TpaH3nuT.

NHuaunkaTopsl Link oTobpaxatoT COCTOAHNE COeANHEHUSA:

3efeHbIN — BKIOYEHNE COEaNHEHMNS] HA COOTBETCTBYIOLLEM MOPTY.

Moanucu K uHAMKaTopamM Ha 3kpaHe npubopa oTobpakalT 3HadeHue
CKOPOCTM nepedavn un pexuma gynnekca:. «1000» gna 1000BASE-T wn
1000BASE-X, «100» ana 100BASE-T, «10» ana 10BASE-T, «NS» -—
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CUHXPOHM3auua  otcytcteyeT. Cumeon «H»  obo3HadaeT  pexum
nonygynnekc, cumeon «F» o6o3HayaeT pexxum NomMHbIA Aynnekc.

4.1.2. Ancnnen

B kadectBe akpaHa B npubope ucnonb3lyeTcs LBEeTHOW rpadunieckun
Xuakokpuctannudeckun gucnnen ¢ pasperwieHnem 320240 nukcenen.

4.1.3. KnaBuaTtypa

BBog OykBeHHO-UM(ppOBON WMHGPOPMaUunM W ynpasneHne B npubope
NpoOn3BOAUTCA C NMOMOLLILIO KraBmaTypbl.

OnucaHue KnasvLl

@ — knasuvwa «BknroyeHune/BbikntodeHune» (cm. n. 9.5).

@@@@ — (pyHKUMOHanbHble  Knasuwun. [lencTtsus,

BbINOJIHSAEMbIE KNaBuLLIAMW, 3aBUCAT OT pexuma paboTbl npubopa. Ecnu
KnaBulla AOCTYMHa, HasHayeHMe BbICBEYMBAETCS B OMUCAHMM KNaBull B
HUXXHE YacTu gucnnes npuodopa.

0 o o o — KNaBuLLY yNpaBreHns nepemMeLleHnemM Kypcopa.

. — knaBuwa «BBog», Npy ee HaxaTuM MPOUCXOAUT BXOO B
COOTBETCTBYIOLUNIA pasgen unu nogpasaen MeHwo, NMbo HaxaTue KnaBuLLK
NPMBOANT K U3MEHEHUI0 NapamMeTpa.

. — knasuwa «MeHIO», Npu ee HaxaTuM NPOUCXOAUT BO3BpaT B
npeablayliee MEeHI UM oTMeHa TeKyLLero AencTeus.

o/ /\ A=/ \Jabg/ J\ \def/ /\ \ghV /\ NJK/ / \ ‘mno’ / \ pgrs / \ Muy/ /

TN ( ”

Lwxyz S /- knaBuLLIM BBOAA UMdp, OYKB 1 3HAKOB.

4.1.4. BHewHMe pa3beMbl

PacnonoxeHne BHELIHUX pa3beMOB Npubopa Ha BEPXHEW, HUXKHEN U
BoKOBOW CTOPOHAaX NpeAcTaBeHo Ha pUcyHKax 4.2.* n 4.3.
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HasHa4yeHue pa3beMoB 1 nogknioyaemMble K HUM YCTPOMUCTBA NpUBELEHbI
B Tabnuue 4.1.

Ha kopnyce npnbopa nmeeTtca MmapkMpoBKa pa3beMOB B COOTBETCTBUM C
Ha3BaHUsIMU, NpUBeAEHHbIMKU B Tabnuue 4.1.

O O O O O O O O
@@ TEST RX_TX LAN TEST RX TX LAN

©d

[0)4 )
e
L

MAKC-EMK

===

oc

@)

e
o

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

MAKG-EMI

—_

PucyHok 4.3. Cxema pacnonoxeHunda pasbemoB npmbopa
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Tabnuua 4.1. HazHavyeHune pasbemMoB npubopa

MapkupoBka HasHauyeHue

PasbemMbl RJ-45 Ans Nnoakno4eHus K TecTupyemMomy

A B .
YCTPOWCTBY UK CETU

SFP A, | Pasbembl onsa nogknioyYeHnsa K TeCTupyeMmomMy yCTponCTBY
SFP B nnu cetn Yyepes SFP-moaynun

Pasbem ans BbiIBoAa cUrHanoB noBepku npubopa

PasbeM Ans BBoAa OMOPHbLIX CUTHANoB

Pasbem USB ansa yganeHHoro ynpasneHna npubopom

Pasbem RJ-11 ona nogknioyeHUs rapHUTypsbl

Pasbem RJ-45 ona yaaneHHoro ynpasneHns npudopom

PasbeM ang noaxnioveHnsa 6roka nuTaHnsa 1 3apsaaa
aKKyMynsiTOPOB

CkpbITasi KHoMKa annapaTHoro copoca**

CseToaunoa, nHopMMpyoLWKnKM O NpoLlecce 3apsiga npmbopa

Pa3bem 3a3zemneHus

Pasbem nogkntoveHnss aHteHHbl [TTIOHACC/GPS*

CeeTtoaunoa, nHdopmmpyowmnm o6 yCcTaHOBKE CUHXPOHU3aLNN
moayns NMOHACC/GPS co cnyTHuKamu *

(O - D (T QY PP

** MpumeyvaHue: [na BbINONHEHUS annapaTHoro cbpoca npubopa
HeoOOXOAMMO TOHKMM TYMbIM CTEPXHEM HaXaTb Ha CKPbITYIO KHOMKY
annapartHoro cbpoca, pacnosioXeHHyto B oTBepcTun. [lpn aTOM Tekyuime
HACTPOMKM HE COXPaHAKTCS, M MNpU Cregyrowem BKoYeHun npubopa
HaCTPOMKM YCTaHaBMMBAKOTCS W3 COXPaHEHHbIX AaHHbIX B MOCnegHeM
0ObI4HOM BbIKMOYeHUN Npubopa (cm. n. 9.5).

NMoakntoyeHne npuemonepenarymka SFP

Pasbembl SFP A, SFP B npegHasHayeHbl Ans NogknoyYeHns K npubopy
onTuyecknx mopaynen SFP unu mMegHbix moaynen SFP ¢ BHeLWHUMMK
pasbemamn RJI45. MoxHO ucnonb3oBaTb SFP mMogynu, nocraeBndembie C
npnbopom unu gpyrne SFP mogynu.

[Mepen BcTaBkon SFP  mMoaynst HeobxoOMMO YAOCTOBEPUTCS, 4TO
npuemMonepenaTymk U pasbemM MoAAEPXKUBAKOT OOHU U Te Xe pusndeckme
nHTEepencol. Heobxogumo 3akpbiTb 3anuparowyto 3awenky Ha SFP
moayne. SFP moaynb BCTaBnsieTCA B pa3beM C 3TUKETKOW, obpalleHHON B
CTOPOHY 3agHen naHenn npubopa. [locne Toro kak SFP  mogynb
YCTaHOBJIEH, OH HageXHo ukcupyeTca B pasbeMe C  MNOMOLLbBIO
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3anvparoLLen 3alenku BHyTpM Moaynsl, 3To ByaeT SICHO Mo 3BYKY Lenyka.

Ecnv npn nepson yctaHoBke SFP moaynsa 4yBCTBYETCA COMNPOTUBIIEHUE, He
HY)XHO OKa3blBaTb [OMOMHUTENbHOrO AaBfieHUsA, 3TO MOXET BbI3BaTb
noBpexaeHne pasbemMa.

NHpopmauna o BctaBneHHbix SFP moaynsx (cm. n. 10.13) moxeTt
oTobpaxaTb, YTO MOLYSlb UMEEeTCa B Hanuime ewle 00 TOro, Kak OH byaeTt
HageXHo yctaHoBrneH. Heobxogmumo ybeantecs, 4to SFP Mmogynb BCTaBneH
NpaBUbHO.

Ecnn SFP MOoAdyJib HE UCMOJIb3yeTCA N OMNTOBOJIOKOHHAA BUJIKa BblHYTa
n3 Hero, Heobxoanmo ncnosb3oBaTb pe3nHOBYHO KPbIWKY  O5nd
BOCNpPENATCTBOBAHNA 3arpAaA3HEHUIO.

A Mepen yoaneHvem SFP moaynsa u3 pasbema Heobxogmmo
OTCOEOMHUTL OMNTOBOJSIOKOHHbIE BUJIKW, HAXaB Ha UX 3aLUesiku, U

OCTOPOXHO BbIHYTb Kabenb K3 npuemonepenatynka. [locne 3Toro
Heob6XxoaMMO OTKPbITh 3alueniky Ha SFP mogyne u, NoTaHyB 3a Hee, U3BfeYyb
MOAYIb N3 pasbema.

[ns XpaHeHus SFP Moayrnen Heobxoanmo MCcnonb3oBaTb
aHTUCTaATUYECKME KOPOOKM MNM NakeTbl, a TakkKe 3akpbiBaTb OMTUYECKME
pa3beMbl PE3NHOBLIMU KPbILLKaMW.

4.2. XapakTepucTuKM cocTaBHbIX YacTeun npubopa
4.2.1. Bnok nutaHuvsa

bnok nutaHua npegHasHadeH ans nutaHua npubopa MAKC-EMK ot
CeTu NepeMeHHOro Toka M 3apsga BCTPOEHHOro B HEro akkyMymnaTOpHOro
anemeHTa. [lpeacTtaBnseTr cobon MMNYNbCHbLIM OMNOK nuTaHua. Wmeet
BCTPOEHHYIO 3aLUMNTYy OT KOPOTKOro 3aMblKaHUSA U NeperpysKku.

Bxoa: nepemeHHoe HanpsikeHue (100 + 240) B, yactoton (50 + 60) Ny,

Bbixoa: noctosiHHoe  HanpskeHne 12B, T0Kk — pgo 1.5 A,
CTabunmsnpoBaHHbIN.

Pacnanka wtekepa 6rnoka nutaHnsa B cootBeTcTBUKM ¢ PucyHkom 4.3.

|«— +12

T

Ooou,.

PucyHok 4.3. Pacnaika wTtekepa 6510ka nutaHms
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5. MapkupoBaHue

5.1. Mpunbop nmeeT crneayoLLyo MapKMpoBKY:
— HanMeHoBaHue NpeanpUATUSa-U3roToBUTENS;
— YCNOBHOE HanMeHOBaHue annapaTypbl;

— MecsLl, rog U3roToBreHus;

— MNOpSAOKOBLI  HOMep  annapaTypbl MO  CUCTEME  HyMepauuu

npegnpuaTnAa-n3rotoBUTENA.

5.2. MapkupoBka noTpedbuTenscKon Tapbl COAEPXKUT:

— TOBapHbIN 3HaK 3aBOOA-NU3roToBUTENS;

— HauMmeHoBaHue 1 3aBofckoe 06o3HayeHne npmbopa;

— [aTty ynakoBKW;

— CBegeHnda o Temnepartype TPaHCNOPTUPOBKN U XpaHEHUS.

5.3. TpaHcnopTHas MapKMpOBKa OOMMKHA coaepxaTb:

— HanMeHOBaHue rpy3o0TnpaBuUTENA U rpy3ononyyarens;

— Macchbl BpYTTO 1 HETTO FPY30BOro MEcCTa;

— MaHUNYNAUMOHHbIE 3HaKM «Xpyrnkoe — OCTOPOXHO», «bepeub
Brnarny», «Bepx».

oT
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6. YnakoBKa

6.1. Mpubop C KOMMMNEKTOM MpUHAASIEXHOCTEM WM SKCnyaTauWoHHOW
AOKYMeHTauMen noMeLlarT B TPaHCNOPTHYK CYMKY M YNakoBblBalOT B
KapTOHHYIO KOPOOKY B COOTBETCTBMW C KOHCTPYKTOPCKOM LAOKYMEHTauMewn.
HeobxoanmMocTb [OMOMHUTENBbHOM YNaKOBKM B SLWWK OroBapuBaeTcd B
AOroBOpe Ha MOCTaBKy. YNaKoBKYy creayeT npou3BOAUTb B MOMELLEHUU C
OTHOCUTESIbHOM BNaXXHOCTbIO Bo3ayxa Ao 80 % npu Temnepatype oT 15°C
no 35°C.
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7. O6wue ykasaHMA No IKcnnyaTtauum

7.1. [lo Hayana paboTkl ¢ npubopom MAKC-EMK BHUMaTesnbHO usyynte
HacTosiwee PykoBoACTBO MO  3KcnnyaTauuMui, HasHavyeHWe  KnaBuLl
KnaBmaTypbl, BHELLHMX pa3beMOB M COCTaBHbIX YacTen npmubopa.

7.2. Pabota npubopa [omkHa NpoucxoauTb B YCIOBUSIX, KOTOPbIE He
BbIXOOAT 3a Npefenbl pabounx ycrnoBuin akcnnyataumu. NuTarowas ceTb He
OOMMKHA UMETb PE3KMX CKAuKOB HanpshkeHusi. Psgom ¢ paboymm MecTom He
[AOIMKHO ObITb MCTOYHUKOB CUITbHBIX MarHUTHbIX U 3NIEKTPUYECKUX NONEN.

7.3. Obeperante npnbop 1 BGNOK NUTaHMA OT yaapoB, NonagaHusa Bnaru
N NbINKW, ANUTENBHOrO BO3AENCTBUS MPSMbIX COSTHEYHbIX Ny4Yen.

7.4.Tpn BBOAE nNpmbopa B 3KcnnyaTaumo nocne ero npebbiBaHus B
YyCroBMSIX MOHWXKEHHOW TemnepaTypbl, creayeT Bblaepxatb npubop B
HOpMarbHbIX YCMOBUSX HE MeHee 2 4acoB, MOCre 4ero npuctynatb K
akcnnyaTtayuu.

7.5.Mpn nepepbiBax B paboTe Oonee AByX 4YacoB, PEKOMEHOYeTCs
OTKMoYaTb BroK NUTaHUS OT CETW.

7.6. Mo nutaHnio npubop MOXET IKCNNyaTUpoBaTbCA B CriedyloLlmx
pexumax:

— o1 cetn 220 — 230 B, yactoTton 50-60 Ny ¢ nomoLbio 6rnoka nuTaHus;

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

AKKYMYNATOPHLIA 9NEMEHT 3apsKaeTcsa Npu nogkmnoveHun npubopa K
ceTn ¢ nomowlbo 6noka nutaHud. MNpubop npyn aTOM MOXeT ObiTb Kak B
BbIKIMHOYEHHOM, TaK U BO BKITHOYEHHOM COCTOSIHUMW.

YpoBeHb 3apsga akkyMyrnsTOPHOrO SfieMeHTa MOXHO OUEHUTb Mo
NHOMKaTOpY 3apsina 6aTapen B HVKHEM MpPaBoM Yriy akpaHa «Tl». Yem
bonble cermMeHToB oTobpa)kaeTcd, TeM Bbllwe 3apsg. OOQHOBPEMEHHO C
3TUM nNpu paspsge akKyMyrnaTopoB MeHAeTcs U uBeT 3Hadka 6aTapeu
(3eneHbIn, XenTbli, KpacHbIn). Bo Bpems 3apsga MHaAnKaTop nonepemMeHHo,
pa3 B CeEKyHOy, MeHsieT cBou uBeTa. [Npu nogknoyeHun Grnoka nutaHus,
nHOMKaTop 3apsga 6atapen npuobpeTtaeT cneayowmn Bua A,

NHpopmauma o 3HayeHun 3apsiga akkyMynAaTOPHOro  arfieMeHTa
cogepxutca B n. 10.22.4. Bpems nMonHoro 3apsga akkyMyndaToOpHOro
afieMeHTa Npu HopMarbHbIX KNMMaTU4eCcKnx ycrnoBumsix — He 6onee 2 .

Cpok cnyxbbl akkyMynaTOpHOro 3fieMeHTa 3aBUCUT OT KofimyecTBa
LUUKNOB «3apsaa-paspaa». Jonyckaetca go 500 umknoB «3apag — paspag»
OS99 AaHHOro TUMa akkyMyrnsaTOPHOro anemMeHTa.
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MpM NOMHOCTBIO  3apSPKEHHOM  aKKYMYNSITOPHOM  3fieMeHTe U B
3aBUCMMOCTU OT €ro COCTOSIHUS, NPOLOIMKUTENBHOCTL paboTbl npubopa B
aBTOHOMHOM pexume 6e3 noa3apsaku coctaBnseT He MeHee 9 YacoB.

Mpn paspsHkeHHOM  akKyMynAaTOPHOM 3reMeHTe npubop u3gaer
3BykoBon curHan kaxable 30 cekyHn. [llpu nocrnegytowen paspsiake
aKKyMynsiTOPHOro anemeHTa npubop asTOMaTUYecku BblkovaeTcs. [lpu
9TOM €ro MOXHO BKIo4aTh, HO NpUbop ByaeT aBTOMaTUYECKU BbIKITHOYATLCS
cnycts 5 cekyH nocne ero BkAwYveHuda. [na npefoTeBpalleHnUs MOSHOro
paspsiga akkyMyrnaTopoB M cbpoca HacTpoek, Npubop He criegyeT aepxaTb
B pas3ps’KeEHHOM COCTOSIHUK Bonee ABYX CYTOK.
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8. YkasaHune mep 6e3onacHOCTU

HarnpgaxeHune. 3ar|peu.1aeT0ﬂ aKCnnyaTtauua Obnoka nuTaHua ¢
noBpexgeHHbIM KOprnycoMm.

/_\ Bo BHewHeM 6510Ke NUTAHUS MMEETCS onacHoe ANS KU3HU
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9. NMoproroBka Kk paboTte

9.1. 3Bneknte Npubop M3 ynakoBKW, NPOU3BEOUTE BHELUHUKA OCMOTP.
[MpoBepbTE KOMMMNEKTHOCTb B COOTBETCTBUK C Tabnuuen 2.1.

9.2. Buligepxute npnbop B HOpManbHbIX YCNOBUSX HE MeHee 2 4acoB.
9.3. MNoaknto4nTe cocTaBHble YacTu npubopa.

9.4. Mogkntounte ONOK nNUTaHMA K ceTn (ecnu gns nutaHus npubopa
ByaeT ncnonb3oBaTbCs CETEBOE HANPSHXKEHUE).

Ecnn ana nutaHms BygeT ncnonb3oBaTbCsA akKyMYSSATOPHbBIA 3NTIEMEHT,
TO HEOBXOANMO €ro 3apaauThb.

9.5. Ina BKM4YeHMss npubopa HeobxooMMO HaxaTb U yaepXuBaTb
knasuwy «BknroyeHne/BbikntoyeHme» B TedeHne 2 cekyHa. [Nocrne nogayun
NUTaHNS Ha 3KpaHe npubopa B TedeHne 5 cekyH oTobpaxaeTcs 3acTaBka.

Ana BblkAoYeHMs npubopa nocne OAHOKPATHOrO HaxaTus KraBulin
«BknioyeHue/BbIknoyeHUe» HyXXHO Takke HaxaTb noaTBepXaeHue
BbIKMIOYEHNA B MeHI0. [pnbop coxpaHseT TekyLme HaCTPONKN MPU KaxaoM
npaBuNbHOM BbIKNOYeHUU. [lpu  nocnegyowem  BKIoYeHun  npubop
3arpyxaeT COXpaHeHHble HaCTPOMKW W BKMOYaeT YCTaHOBIIEHHbIE MNpU
BbIKIMIOYEHUN PYHKLNN.
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10. Mopsanok paboTbl

10.1. PaboTa ¢ MeHI0 1 nonssMu BBoAAa

FnaBHOe MeHI0 NoABNSETCS NpU BKNOYeHUN npubopa.
Bua rmaBHOro meHto nokasaH Ha pucyHke 10.1.
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PucyHok 10.1. maBHOE MeHI0

MeHto «lpouecc A» un «lpouecc B» npegHasHayeHO ans Bblbopa
nopta A u B, Ha kOTOpoM ByaeT NPon3BOANTLCS TECTUPOBAHME.

MeHto «lMamMAaTb» npegHasHa4yeHo AN COXpaHeHUs HaCcTpOeK TeCTOoB U
napamMeTpoB MWHTEpPKENCOB, NPOCMOTpa WHMOPMALUUM O COXPAHEHHbIX
HaCTPOWKax U N3MepPEeHUsIX.

MeHto «CTaTUCTUKa» npeactaBnseT CTaTUCTUYECKYIO MHAOpMaLMIO Ha
N3MepuUTENbHbIX NHTepdencax.

MeHto «HacTpouku npnbopa» ncnonb3yeTcsd ans Bblbopa
HeobxoauMbIX napameTpoB YHKLMOHNPOBAHUSA npudopa.

MeHto «[MapameTpbl nHTepcencoB» oToOpakaeT HAaCTPOMKM ONs Tpex
Ethernet noptoB: u3MmepuTenbHbix noptoB A, B v nopta yaganeHHoro
yrnpasrieHus.

PaboTa ¢ meHI0

lNepemelleHne mexgy WKOHKaMW, 3aknagkamm u CTpOYKaMn MEHHK
npubopa  ocywecTBndeTcd C  NOMOWbLK  KMaBuW  ynpaBneHus
nepemelieHnemMm kypcopa. [lpy 9TOM HaANUCb aKTUBHOM WKOHKM WIU
3aKnagku noncsBeyYnBaeTCs CMHMM LIBETOM, HEaKTUBHbLIX — YepHbiM. Bxoa B
MYHKTbI MEHI0 ocyLLlecTBnsieTca no knasuwe «Beoagy». Npu Bxoae B obnactb
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3aKnagku Hagnucb TeKyllen 3aknagkm MeHsSieT YepHbIM UBeT Ha Cepbln.
Bbixog n3 Tekywen 3aknagku ocywecTtsnsietcs no knasuwe «MeHro». Nong
BBOAA, 3HAYEHUSA KOTOPbIX MOryT OblTb M3MEHEeHbl, U noanucu K donaram
oTobOpaxatTCsl CUHUM LBETOM, OCTanbHble WHMPOPMAUNOHHLIE NONs
oTObpaxatTCs YepHbIM LIBETOM.

PaboTta ¢ uncnoBbiMu nonsimum BBoAa

Uncnosble nonga BBoAa MNpPedyCMOTPEHbI TPeX TUMOB. OeCATEPUYHOE,
LuecTHagUuaTepm4yHoe n gpobHoe.

[Mone pecAatndHoro popmarta nNo3sosisieT BBOAUTL TOSMbKO Lesble Yyncna.
lMepexog Kk cnegywouwen ungpe nons OCywecTBNSAeTCs aBToOMaTU4YeCKU
nocne ycTaHOBKM 3HayeHuda Tekyweun uudpsbl. [Nepexoq mexay undpamu
nona ocywecTBnseTcd npu nomowm kKnasvw «BnpaBo», «BneBo»
yrnpaBieHNEM NepemMeLLEHNEM Kypcopa.

[Mone wecTtHaguaTepuyHoro opmarta no3BonsieT BBOAUTb LUPbI U
3arnaBHble naTuHckMe OykBbl M3 guanasoHa «A-Fx». [lNepexog wmexay
undopamMm nons  ocywecTBngeTca npu nomowm knasuw «BnpaBov,
«BneBo» ynpasreHnem nepemeLLeHnemM Kypcopa.

[poBHoe none BBoAa XxapakTepuayeTcs Hann4inem To4kM — pasgenutens
mMexay ApobHon u uenoun vYactamu. OHa ycTaHaBnNMBaeTCs BMECTO obon
LUndopbl TEKyWEro nonis nytemMm yaepxaHus knasuwm «0». [lone He MoxeT
cogepxatb Oonee ogHou Touku. [Ans TOoro 4Ytobbl M3MEHUTL MNO3ULNIO
pas3genuTensl, HY)KHO BHavane 3aMeHUTb ero Tekyllee NosiokeHne ungpon,
a 3aTeM NoCcTaBuUTb TOYKY B HEOBX0aMMOE MECTO.

10.2. MeHio U3mepeHus

N3 pasgenoe «ImaBHoro meHw». «[llpouecc A» un «llpouecc B»
OTKpblBaeTcs MeHio «U3mepeHusi» O5ns BblOOpa M3MepUTESIbHbLIX TECTOB
ansa noptos A u B.

MeHio «U3mepeHusi» COCTOMT W3 [OBYX CTpaHuL, Mepexon Mexay
KOTOPbIMW  OCYLLECTBMNSAETCA NpW MOMOLUN  PYHKLMOHANBbHOW  KMasBuLn
«CTp. 2»/«CTp. 1».

Bua meHio «U3mepeHuns» nokasaH Ha pucyHkax 10.3 n 10.4.
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PucyHok 10.3. lepBags ctpaHuua MeHio «/3mepeHunsa»
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PucyHok 10.4. BTtopas ctpaHuua meHo «/3mepeHna»

Ha nepBou CTpaHuue MeH0 HaxoaAaTCs TECTbI:
— Tect Tpaduka,

— TecTt RFC 2544;

— TecT Y.1564;

— MHOronoTo4YHOCTb;

— MakeTHbIV OXxnTTEp;

- PTP;




— Tectbl TCP/IP;
— IOnarHocTtuka megHoro Kabensi;
— Mactep PTP.

Ha BTOpOWM CTpaHuLEe MEHIO HaxoaAaTCs TECThI:

— OAM;

— BER Tecr;

— Tect MDD,

— Pexum Wnend;

— Pexum TpaH3urT,

— Tect CUHXpPOHU3aALMUSA;
— YnpaBneHue wneudowm;
— ONTU4YeCcKnm Tecr.

LIBETHBIMM MKOHKaMK OTOBpaXKalTCH TECTbI, KOTOPbIE MOXHO 3anycKaTb.
CepbiMn MKOHKaMn oTobpakatoTCsl TeCTbl, 3anyCK KOTOPbIX 3abroKMpoBaH
CBA3aHHbIMW  MU3MepeHusIMM  BblbpaHHOro nopta, nMBO CBsA3aHHBIMU
N3MepeHNaMM Apyroro nopta, NMMbo oTCYyTCTBMEM COOTBETCTBYHOLLEN ONUMU
B npmbope.

10.3. Tononorusa npoueccos

N3 pasgenoB MeHo «MU3mepeHus» B TecTax, npeaycMmaTpuBalOLLMX
TOMOMOMNID  reHepauMm U npuema Tpaduka, OTKPbIBAETCA  MEHH
«Tononorua». Tononorna BblbupaeTca pAnss TeCTOB C reHepaumen
Tpaduka:

— «TecT Tpacukar»;

— «RFC 2544%;

— «Y.1564»;

— «MHOronoTo4HoOCTbLY;

— «[lMakeTHbIN [XXNTTEPY;

— «BERT»;

— «MDlI».

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

«TepmuHan A>>B» — reHepauunsa Tpaduka npoussoauTca ¢ noprta A,
npuem Ha nopty B.

«TepmuHan A>>A» — reHepauumsa Tpaduka npoussoauTca ¢ noprta A,
npuem Ha nopTy A, Npu 3TOM TpaduK 3aBopavynBaeTcs B yaareHHON TOYKe C
nomMoLLbio yHKumn «Lnendcp».

«TepmuHan B>>A» — reHepauusa Tpaduka npoussoautca ¢ nopta B,
npuem Ha nopty A.

«TepmuHan B>>B» — reHepauunsa Tpaduka npoussoautca ¢ nopta B,
npuem Ha nopty B, npmn aTom Tpadmk 3aBopaymBaeTCs B yoarneHHOM TOYKe C
nomMoLubio PyHKumn «Llinendc».

«TepmuHan A>>R» — reHepauus Tpadumka npomsBognTcs ¢ nopta A B
yAaneHHy TOYKy, NMMbo 13 yaaneHHoM TOYKM C NpuemMoM Ha nopty A, nnbo
AByHanpasJieHHO.

«TepmuHan B>>R» — reHepauusa Tpadmka npomsBoautca ¢ nopta B B
yaaneHHyr TO4YKy, NMOO M3 yaaneHHOM TOYKU ¢ npuemMom Ha nopty B, nnubo
ABYHanpasBrieHHO.

[MocnegHwe OBa pexuma TOMonorMn UCMonb3yrTCca AN TeCTUPOBaHUSA
aCCUMETPUYHbIX KaHasoB nepefayun. [laHHaa Tononorus 4OCTyrnHa TOJSIbKO
ans «Tecta Tpacukar» c onumen «08-AT».

Mpn 3anyLleHHbIX TecTax Nnbo BKNHOYEHHbIX pexnmax «Llnend» wu
«TpaH3uT» BblbpaHHbLIN MOPT ABNSAETCS 3aHATbIM MPOLIECCOM, U BXO4 B
MNYHKTbl MEHI0, KOTOPble MOrYyT Bbl3BaTb KOHGMUKT, Bnokupytotcs. MNMpu aTom
3abnoKnpoBaHHbIE MYHKTbl MEHIO OTOBpaxatTcs cepbiMU MKOHKamu. [Mpu
3anyLleHHbIX TecTax WM pexumax, B KOTOpbIX ydacTBylT oba nopTa,
HeKoTopble MNyHKTbl MEHK MPOTUBOMONIOXHOIO MopTta Takke OyayT
3abnoknpoBaHsbI.
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10.4. Cxembl noakno4vYeHn npubopa

TecTbl C reHepauven Tpadumka: «Tect Tpadmka», «RFC-2544»,
«Y.1564»; «lakeTHbIn pxuTTEep», «BERT», «MHOronoTo4YHOCTbY,
«MDI».

[nsa npoBegeHns aTnx TeCToB NpPMOOP MOXHO MOAKMYaTh K y4acTKy
ceTu wunM TecTupyemMoMy CeTEBOMY YCTPOMUCTBY MO TPeEM CXemam
namepeHmn «A», «B» n «C», npeacrasneHHbiM Ha PucyHkax 10.6., 10.7. n
10.8.

B cxeme «A» B kayecTBe ycTponcTBa OOPMMPOBaHUSA LINenda MoxeT
BbICTyNnaThb BTOpPOW nopt  npubopa MAKC-EMK (B cnyvae
HenocpeacTBEHHOrO Hanuuus OBYX WHTepdencoB B OOHOM Toudke) nmbo
npnbopbl MAKC-EM, MAKC-EMB, MAKC-EMBK n MAKC-EMKC1.
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PucyHok 10.6. Cxema «A» noaknoveHnsa npnbopa B pexnmme TeCTUPOBaHMS
CUMMETPUYHBIX KaHarnoB

Cxema «A» npurogHa Ans TECTUPOBAHMA CUMMETPUYHLIX KaHanos. [1o
cxeme «A» vauwle BCero rnpoBoAAT TeCTbl Y4acTKOB CeTW, rae Touka
dopmupoBaHusa wnenda yaaneHa. lNpu aTom ypoBeHb wnenda — 1, 2, 3
nnbo 4 BbIbMpaeTCcsa B 3aBUCMMOCTW OT TOrO, Kakoe ceTeBoe obopyaoBaHue
NPUCYTCTBYET Ha yyacTke ceTu. K npumepy, ecrnm y4acTok CeTU COaepXuT
TONbKO CeTeBblE KOMMYTATOpPbl — CBUTYM, TO HYXHO BKMOYaTb (YHKLNIO
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«lWnendcd» ypoBHA 2, a ecnu y4yaCcTOK CETU COLAEPXUT MapLUpyTU3aTopbl,
Heobxoaumo Bkno4vatb dyHkumio «lnend» yposHa 3. [lMogpobHee o
dyHkumn «Wnend» B nyHkTe 10.17.

CeteBoe
YCTPOUCTBO

MAKC-EMK

PucyHok 10.7. Cxema «B» nogknioyeHus npubopa B pexunme
OAHOHarnpaBIiEHHOro TeCTMPOBaHUA

Mo cxeme «B» yvawe npoBoasaT TecTbl ceTeBoro obopyaoBaHus. [pu
3TOM OCYLLECTBIIAETCA OAHOHanpaBfieHHas nepegava TeCTOBOro Tpaduka ¢
OAHOro nopTta Ha apyrow.
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PucyHok 10.8. Cxema «C» nogkntoyeHusi npubopa B pexunme
TeCTUPOBaHUS aCCUMETPUYHbIX KaHanoB

Cxema «C» npurogHa ans TeCTUPOBAHUA aCCUMETPUYHbLIX KaHanoB,
Korga napameTpbl UCXOASLLEro notoka u Bxogsiwero pasnuyatTtcda. Cxema
«C» npumeHsaeTca Tonbko gna «Tecta Tpadwmka», a TakKe B pexume
«YnpaBneHue wnemndgom».

10.5. TecT Tpadmka

Tect Tpaduka saBndeTca Haumbonee npoCcTbIM K3 BCEX TECTOB,
peanu3oBaHHbIX B MNpubope, C MNOMOLLbKD KOTOPOr0 MOXHO MpOBEPUTL
CNoCOBHOCTb KaHana K nepegade gaHHbIX. Bo Bpems Tecta B COOTBETCTBUM
C BblBpaHHON Harpyskom M pasMepoM KaapoB reHepupyeTcs Tpaduk B
TeyeHne 3aJaHHOro BPEMEHU N aHanNU3MpPYKTCH NOTepu Kaapos, 3aLepKKa
N NAKETHbIN JKNTTEP.

Tect Tpadmka MoOXeT OblTb MpoBedeH AN MPOBEpPKM  Kak
CUMMETPUYHBIX, TaK U aCCUMETPUYHbIX KaHamnOoB.
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10.5.1. TecT Tpadhmka ona CMMMETPUYHbIX KaHaroB

MogknodeHne npubopa ocyuwecTBndgeTcsd no cxeme «A» unm «By,
npeactaBneHHblx B nyHkte 10.4. [lpy atom B MeHw «Tononorus»
BblbupaetTcsa oguMH mn3 pexumoB «TepmuHan A>>Bx», «TepmuHan A>>Av,
«TepmuHan B>>A» nnubo «Tepmunan B>>By.

Bua meHio «Tect Tpadmka» nokasaH Ha pucyHke 10.9.
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PucyHok 10.9. TecT Tpaduka

MeHto TecTa cogepXuT aABe PYHKUMOHASTbHbIE KIaBULLK:
CrapTt/CTOn — 3anycK n octaHOBKa TecCTa.
HacTp. — gocTyn K HacTporkam TecTa.

B MeHIo cTatyca Tecta oTobpaxatoTcsa cnegyowmne nons:

Mpowno — Bpems, npowlellee ¢ Ha4dana 3anycka Tecta Tpaduka.

OcrTan. — Bpemsl, ocTaBLleecs 4O OKOHYaHUs TecTa Tpadomka.

Tx Kagpbl — KONNMYEeCTBO NepeaHHbIX Kagpos.

RX Kagpbl — KONIMYECTBO NPUHATbLIX KaapoB.

Tx 6anT — KONN4YEeCTBO NepeaaHHbIX 6anT.

Vrt, MOuT/c — Tekywas CKOpoCTb TecToBOoro Tpaduka. CyeTymk
oTobpaxaeT nHpopmaLmo TONbKO BO BpeMSA NPoBeAeHns TecTa.

PDV, HC — 3Ha4yeHWe cpefHero NakeTHoOro pxXuTrepa.

3agepxKKa — 3Ha4YeHne 3aepPXKKN.

MoTepn** — KONUYECTBO MOTEPSAHHBLIX ©anNT, paBHOE pasHuULE MeXay
nepegaHHbIM U NPUHATBIM KONMYECTBOM, oTobpaxaeTca B ctonbue «Kon-
Bo». B ctonbue «Koadch.» otobpaxkaeTtcs KoapdULUNEHT NoTepsb.
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Ow. kagpbl — oOllee KOMMYECTBO MNPUHATBLIX KagpoB C ombkamu
(Runts, Jabber, CRC), otobpaxaeTtcsa B ctondue «Kon-Bo». B crtonbue
«Koadh.» oTobpaxkaeTcs KOapdULMEHT OLLINBOK.

CRC — Konn4yecTBo NPUHATLIX KaapoB C OLLUMOOYHOM KOHTPOSIbHOW CYMMON.

Runts — KonMYecTBO NPUHATbLIX KagpoB ANMHOM MeHee 64 6GanT cC
npaBUIbHOW KOHTPOMNbHOW CYMMOW.

Jabber — konnyecTBO NMpuHATBIX KagpoB AnuHon 6onee 1518 Gawnt c
HenpaBuNbHOW KOHTPOSbHOW CyMMOW.

Pause — obLiee KonmMyecTBO Kaapos nayabl.

** MpumeyaHue: Bo BpeMs NpoBeAeHUs TecTa 3HayYeHMe NoTepb gaxe
NPy UX OTCYTCTBUN MOXET MOKasblBaTb BENMUYMHY, OTIANYHYIO OT HYINS, YTO
CBA3aHO C 3ajepXKkamun nepefaynm MHgopmMaumm B KaHane, a Takke B
nepegatoLlem 1 npmemHom bydepe.

C neBol CTOpPOHbI Mofs cTatyca OToOpa)kaeTcsa WKOHKa cTaTyca,
KoTopasi oTpa)kaeT TeKyllee COCTOsiHMe TecTa W MOXET MpUHUMaTb
crneayoLume Buabl:

_ D 3eneHbin — Tect npoLlen NonoXUTENbHO™ ;

_ 9 XXenTbIn — TecT ele He Havyancs;

_ O KpacHbIn — TeCT npoLlen HeyaayHo;

_ J Benwlit — TecT OTKINIOYEH;

— E — TECT MAET B AAHHbIN MOMEHT;

~ B _recr nNpepBaH nosib3oBaTenewM;

~ @ _precre npounsoLuna owmnbka Ha yaganeHHOW CTOPOHE;

_ @ _g tecte npousowna owubka, npornana WnuM OTCYyTCTBOBana
CUHXPOHM3ALNS NUHUN;

_ @ _precre npousoLuna owmnbka, HeT NpMemMa TeCTOBOro Tpaduka;
_ @ _precre npousoLuna owmnbka, HeT nepeaaym TeECTOBOro Tpaduka;

~ @ _5 tecre npousoLLna owndka, KOMYECTBO MPUHATBIX TECTOBbIX
kagpoB 6onblle 4YemM OTMpPaBfieHHbIX, YTO CUrHanNU3MpyeT o npobremax
ceTeBoro obopyaoBaHusi, K KOTOPOMY MOAKMNIOYEH AAHHbIA N3MEPUTESbHbBIN
NHTepdenc npubdopa.

[Mocne 3aBepleHna TecTa B Mofsie craTyca BbIBOOUTCA OAHO U3
BO3MO>HbIX COOOLLEHNIA:

— TecT ycnewHo npouaeH — TeCT NPOMAEH U ANs AaHHOW Harpy3ku Bce
Kagpbl npowwniv 6e3 noTeps;

— OwmnbKM B TecTe — BO BPEMS MPOXOXKAEHNA TeCcTa BOSHUKIN OLLNOKY;

— lMpeBbIWeH ypoBeHb NOTepb — BeNnuynHa KoaduumeHtTa nortepb
KagpoB npeBbICua YyCTaHOBIIEHHbIN MOPOT.

34



10.5.2. HacTpounku Tecta Tpacdpuka Anss CAMMETPUYHbIX KaHanoB

3aknagka «3arosfioBoK»
3aknagka cogepXuT OAMHAaKOBbIe MONS HaCTPOeK ANl BCeX TeCTOB C
reHepauuven Tpadpuka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

3aknagka «[JononHUTenbLHoO»

Tun Harpysku — napameTp He ucrnonb3yetcd. B TecTte reHepupyetcs
NOCTOAHHAs Harpyska.

En. u3amepeHns — BbIOOp eOMHUL, WM3MEpPEHUs, B KOTOpbIX OyaeT
BBOOUTLCA 3Ha4YeHue B none «Harpyska».

Harpy3ka — Benn4inHa Harpysku.

Mopor FLR — nopor ang BenuyuHbl KosduumeHTa notepb Kagpos, And
NPUHATUA peLleHns O NPOXOXOEeHUN TecTa.

OnvHa naketa, 6 - AnvHa KagpoB, BbipaXeHHad B OawnTax,
reHepupyemsbIx B TeCTe.
OnutenbHOCTbL — BpPEMEHHOW WHTepBan, 3ajaHHbln B dopmate

«4Y4:MM:CC», B TEYEHMEe KOTOporo npoxoamT TecT. Ecnn 3HayeHue paBHO
Hyno, TO TeCcT naet 6eCKOHEeYHO.

O6y4yeHMe, MC — BpeMA B MUINUCEKYHAAX, KOTOpPOe OXuaaeT TecTep
nocne otnpasku obyyatowero Learning kagpa nnu ARP-3anpoca oo Havana
nepenayun TeCToBbIX KagpoB.

UHTepBan, Mc — BpemMs B MUSINUCEKYHOAX, B Te4eHne KOTOPOoro Tecrtep
OXuaaeT Bo3BpaTa OTNpaBfiEHHbIX TECTOBbLIX KaApOB U3 CETU.

10.5.3. 3aknagka «3arosioBOK» HACTPOEK TeCTOB C reHepauueun
Tpacuka

3aknagka coaepXXuT OAWHAKOBbIE MONS HAacTPOEK ANl BCEX TECTOB C
reHepaumen Tpadmka: «RFC 2544», «Y.1564», «Tect Tpadmka»,
«MakeTHbIN AXUTTEP», «MHOronoToYyHoCTb». [Ns Kaxgoro Tecta B
NamMATb COXPaHATCA MHONBUAYaNbHbIE HACTPOWUKM.

Hactponkn ckopoctn coeauHeHusi, MAC-agpeca otnpasutens, |P-
agpeca otnpasutensd, napametpoB VLAN n MPLS wu3ameputenbHoro
MHTepenca ocywlectensetrca B MeHl «llapamMeTpbl MHTepdencoB».
OnuncaHune HaxoanTcs B nyHkTe 10.20.

YpoBeHb 2

ARP-3anpoc — pyHkums  onpegenenns MAC-agpeca nonyyatend
aBTomaTtnyeckn ¢ nomowbto ARP 3anpoca no ero IP-agpecy po
npoBegeHus Tecta. Npu BkNtoYeHUn gaHHoro doniara norne «MAC nonyd.»
nponagaeT n ero 3Ha4eHne UrHopupyeTcs.
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MAC nonyy. — MAC-agpec nonydvatensa. Ecnu TecTupyembi y4acTok
ceTu He cogepxuT MapwpyTtmnsatopos, MAC-agpecom nonydaTtens
ABNAETCA agpec YCTpoMCTBa MNpuHUMarowero nubdo 3aBopaymBaloLLero
TectoBble Kagpbl. B npotmBHom cnyyae B kKadectBe MAC-agpeca
nonyvatens yctraHasnusaetca MAC-agpec bnuxanwero mapLupytmusatopa.

MAC otnp. - MAC-agpec oTnpaBuTtensd, B KadecTBe KOTOPOro
yCTaHaBnmMBaeTCcs agpec uHTepdenca, ¢ KOTOPOro reHepupyeTcsl TeCTOBbIN
Tpaduk. None otobpaxkaeT 3Ha4YeHne, HaCTPOMKa KOTOPOro NpoM3BoaMTCS B
MeHo «MapameTpbl UHTEepdencoBy.

YpoBeHb 3

[Mpn ycTaHoOBKe hbnara «YpoBeHb 3» NOABMSETCA OOCTYN K HAacTponkam
noJsien nakeTta ceTeBoro ypoBHS.

ABTOoMaTnyeckun IP nony4y. — cpnar, npM yCcTaHOBKE KOTOPOro npu
Tononorun TectuposaHus A->B n B->A B kayectBe IP-agpeca nony4vartens
noacrtaenseTca IP-agpec NpoTMBONOMNOXHOIO nopra.

IP nonyu. — IP-agpec nonyyarens.

IPornp. — [IP-agpec oTtnpaButend, B Ka4yecTtBe KOTOPOro
yCTaHaBnMBaeTCca agpec uHrtepdenca, ¢ KOTOpoOro reHepmpyeTcs TeCTOBbIN
Tpaduk. None otobpaxaeT 3Ha4YeHne, HaCTpPOMKa KOTOPOro NPoM3BoaAUTCS B
MeHto «[lapameTpbl MHTEPJENCOBY.

ToS/Precedence — BknoYeHUe/BbIKNOYEHMEe Hactpoek QoS. [lpu
BKNtoyeHnn donara 6nokmpyetca yctaHoBka DSCP, a ee 3HaveHue
urHopupyetcs. lNogpobHoe onucaHue nonen cm. RFC 791. HassaHue 6utoB
B ToS 6ante npuseaeHbl B Tabnuue A.1 MNMpunoxenumsa A.

ToS — 6utbl TO-T3 B TOoS 6aunte. OTObparkaeTca B ABOMYHOW hopme n
MOXET npuHumMmaTb 3HadeHmna 0000, 0001, 0010, 0100, 1000.

Precedence — npuoputeT kagpa 3agaeTt 6utbl P0-P2 B ToS 6awure.
MoxeT npuvHuMaTb 3HadveHna ot 0 go 7. CooTBETCTBUS 3HAYEHUN U
Ha3BaHWN NPUOPUTETOB NpmBeaeHbl B Tabnuue A.2 NMpunoxeHnsa A.

DSCP — BkntoYeHue/BbIkNoYeHe HacTpoek QoS. [lpu BKAOYEHUN
dnara ©Onokupyetca yctaHoBka ToS/Precedence, a ee 3HayeHue
urHopupyetcs. HassaHne outos B DSCP 6aunTte npuBeaeHsl B Tabnuue A.3
Mpunoxenusa A. Tlone moxeT npuHMMaTtb 3HadveHne ot 0 go 64 wu
oTobpaxaer 6 crapwmx ©6ut DSO0-DS5 un3 cootBeTcTBYylOLEro OanTa
3aronoBka kagpa B ABouyHOW cbopme. Takke oTobpaxaetcsa nutepHas
abbpesunatypa (nogpobHoe onucaHne cMm. RFC 2474, RFC 2597).
CooTtBeTcTBME 3HA4YeHUN U HasBaHuKM DSCP npuBeaeHbl B Tabnumuax A.4 n
A.5 MNpunoxeHuna A.

TTL — BpeMsa Xn3HKU naketa B ceTu. [lone MoXeT npuHMMaTh 3HaYeHUs
oT 1 po 255.

YpoBeHb 4
Mpn ycTaHoBKe bnara «YpoBeHb 4» NOABMSAETCS AOCTYN K HAacTponkam
nosfien nakeTta TPaHCMOPTHOro YPOBHA.
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UDP nonyuy. — HomMep nopTta nosny4varens.
UDP oTnp. — HOMep nopTa UCTOYHMKA.

Ona ycraHoBkm MAC-agpeca otnpasutens, IP-agpeca otnpasutens,
nonen VLAN n MPLS HeobxoguMmoO npoOBECTM HACTPOMKM B MEHKO
«MapameTpbl MHTEphencoBy.

10.5.4. TecT Tpacpumka ona aCUMMETPUYHbIX KaHarnoB

MpumeuaHume: TecT Tpaduka AN aCUMMETPUYHBIX KaHAIOB ABMSETCHA
onumen npnbopa «08-AT».

MogknoveHne  npubopa  ocyuwiectBnderca no  cxeme  «C»,
npeactaesneHHon B nyHkte 10.4. [llpu 3TOoM B MeHw «Tornonorusa»
BblbupaeTca oavH K3 pexumoB «TepmuHan A>>R» nnbo «TepmuHan
B>>R». TecT Tpadwmka gna acMMMETPUYHLIX KaHanoB 3afencTtByeT [Ba
npubopa, HO Takke MOXeT ObiTb MCNoMb3oBaH ANA TecTUPOBaAHUSA,
3agencTBoBaB ABa MHTepdenca ogHoro npubopa.

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 ansg aCUMMETPUYHbIX KaHarnoB

MeHto TecTa coaepXuT ABe (PyHKUMOHANbHbIE KNaBULLN:
CrapTt/CTONn — 3anycKk n ocTaHOBKa TecCTa.
HacTp. — gocTtyn K HacTporkam TecTa.
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MeHio cTaTyca TecTa WMeeT [Be 3aknagkm nans otobpaxeHud
napamMeTpoB B TeKyLLEenN 1 ygareHHOM ToYKe.

CtaTuctnka mcxogsilmm — napameTpbl U 3HAYEHUST ONg UCXOOdALero
NoTOKa, U3 TeKyLLEero nopta B yaaneHHy To4Ky. [lone 3aronoBka 3aknagku
oTobpaxaeTcs CUHUM LIBETOM.

Ctatuctuka BXOOsWMW — NapameTpbl U 3HAYEHUs ANs BXOOSLLEro
NOTOKa, U3 yadarieHHOM TOYKM B TeKywun nopT. [lone 3aronoBka 3aknagku
oTobpaxxaeTca 3eneHbIM LIBETOM.

CrtaTtucTtuvka no napameTpam aHanormyHa n. 10.5.1 3a ucknoyeHnem:
RX Kagpbl — KONTMYECTBO NPUHATBIX KaApOoB BO BTOPOW TOUYKE.
OOHOCTOPOHHSS 3aaepKka He U3MepsieTcs.

NMpumevaHue: Bo Bpems npoBedeHna TecTa 3HA4YeHME MNapameTpos,
MNONYyYeHHbIX Ha yaaneHHoW To4ke, He oTobpaxxaeTcs.

10.5.5. HacTpounku Tecta Tpachmka Ans aCUMMeTPUYHbIX KaHanoB

MeHi0 HacTpoMKM TecTa MMeeT YeTbipe 3aknagky O oTobpakeHus
HaCTPOEK NMOTOKOB U3 TEKYLLIEN U U3 yAaneHHOW TOYKU.

3aronoBOK UCXOAAWMNA — MapameTpbl M 3HaYeHUs ANS UCXOASALEero
MOTOKa M3 TEeKyLlero rnoprta B yaaneHHyl Touky. [Mons Ans uameHsemMbix
napameTpoB 0TOGPaXalTCs CUHUM LIBETOM.

3aronoBOK BXOAAWMW — NapameTpbl U 3HA4YeHUs Ans BXoAsLEero
NOTOKa M3 ydaneHHoM TOYkM B Tekywuin nopt. Monsa ana M3MeHseMblxX
napaMeTpoB OTODOpaXKaroTCcs 3eNeHbIM LIBETOM.

OononHUTeNnbHO MUCXOOAWMKM —  [OOMNONMHUTENbHbIE NapameTpbl
NCXOASLLLEro noToka.
OononHnTenbHO BXOASAWMW —  [OOMOMHUTENbHbIE  NapameTpsbl

BXOOALLEro noToka.
OnucaHue aHanorm4Ho n. 10.5.2

3aknagku «3arorioBoK ncxoasawmm», «3aronoBoK BXOASALLMNN»

3aknagka coaepXuT OAWHAaKOBble MONS HACTPOEK ANns BCEeX TECTOB C
reHepauuen Tpadmka. OnucaHve Haxoautca B nyHkte 10.5.3 3a
NCKITIOYEHNEM:

ARP-3anpoc — doyHkuus onpegeneHna MAC-agpeca BknioyeHa Bcerga.
TecT obmMeHMBaeTca WHGOpPMauMen ynpasneHuss U TenemMeTpuen noBepx
TPETLENO YPOBHS.
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3aknapgka «O6Lwee»

OnuntenbHOCTb — BPEMEHHOW WHTepBas, 3agdaHHblMi B opmaTte
«4Y4:MM:CC», B TeYeHMe KOTOpOoro npoxoamt TecTt. Ecnn 3HayeHue paBHO
HYIt0, TO TeCT naetT 6ecKkoHeYHo.

O6y4yeHMe, MC — BpeMd B MUNNUCEKYHOAX, KOTOPOEe OXuaaeT TecTep
nocne oTnpaskun obyyatowlero Learning kagpa unm ARP-3anpoca go Havana
nepenaym TeCToBbIX KagpoB.

UHTepBan, mc — Bpems B MUNIINCEKYHOAX, B Te4eHNe KOTOPOro TecTtep
OXuaaeT Bo3Bparta OTnpaBfeHHbIX TECTOBbLIX KadpoB N3 CeTH.

10.6. MeToguka RFC 2544
10.6.1. OnucaHue Tecta RFC 2544

Metognka RFC 2544 gaBnseTtcsa cTaHgapToM ANs  pasHOoMnnaHoBOro
TeCTMPOBaHUSA ceTeu Ethernet. OHa onucoiBaeT cueHapun
aBTOMaTM3NPOBaAHHOW nNpoueaypbl TectupoBaHust Ethernet kaHana npwu
OTCyTCTBMM paboyero Tpaduka. B cueHapum UKCUpOBaHbI KroYeBble
napamMeTpbl  AnNs  TEecTOB  MNPOMYCKHOM  CNOCOBGHOCTW,  3a4epKKu
pacnpocTpaHeHNA KaapoB, 3aBUCUMOCTW YPOBHS MNOTEpPb KadpoB OT
3arpy3kM KaHana v TecTa onpegernieHns npenenbHon Harpysku. Kaxgbiv
TECT NO3BONAET NPOBEPUTL ONpeaeSieHHble napameTpbl, onncaHHble B SLA.
MeTogonorns TectoB onpeaenseT pasMmepbl KagpoB, NPOAOIKUTENBHOCTb
NCNbITAHNSA U YNCNO NOBTOPEHUN UCMIbITAHUN.

Mpubop MAKC-EMK nossonsdeT npoBeaeHNE YETbIPEX OCHOBHbLIX TECTOB
no metoamke RFC 2544:

— MponyckHasa cnocobHocTb (throughput). OueHka makcnmanbHoOW
CKOPOCTU nepenayn AaHHbIX, NP KOTOPOW KONMMYECTBO TECTOBbIX

KagpoB, Npolewnx Yepesa TeCTUpPYEMOE YCTPOMCTBO UIN Y4aCTOK CETH,
COOTBETCTBYET 4UUCNYy KagpoB, OTMpPaBfeHHbIX C  TECTUPYHLLErO
obopygosaHus. [JaHHbIM TeCT npegHasHa4vyeH ans ukcaumm makCumMmanbHON
CKOPOCTM KOMMYyTaUUW [ONA CETEBbIX 3fIEMEHTOB, PaCMOSIOKEHHbIX B
TpaHCnopTHbIX ceTax Ethernet.

MuHuMmanbHoe onpegendemoe npubopomMm 3HayeHue [lponyckHon

L
CNocobHOCTK, BblpaKeHHOEe B MpoLeHTax, onpeaenseTcs no dopmyne o

roe L — anvHa kagpa B 6anTax.

— 3apgepxka pacnpocTtpaHeHus (latency). AHanmM3 BpeMeEHHOro
NHTepBara NPOXOXXAEHNA Kagpa OT UCTOYHMKA K nonyvartento n obpaTHo, B
COOTBETCTBUM CO CXeMOW uaMepeHus «A», npeacrtaBneHHOW Ha
pucyHke 10.6. [lpu 3TOM BenuyuHa HasbliBaeTCA KPYyroBow 3afepxkou. Npu
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nepegade gaHHbIX C OQHOrO NMopTa Ha BTOPOW B COOTBETCTBUM CO CXEMOW
namepeHun «B», npeacrtaBfieHHOM Ha pucyHke 10.7, namepseTcd npocTo
3agepxka nepepayn. o ymonyaHmo pekomeHngoBaHo npoBoamTb 30
MCMbITaHUW, MO UTOraM BbICHYUTBLIBAETCH CPeaHSs 3aaepXKKa.

NMpumeyanne: MuHnmManbHoe n3Mmepsiemoe NpPUbopPoM 3HadeHne 3aaepKKu
pacnpocTpaHeHnsa — 8 HC.

— 3aBUCUMOCTb YPOBHS noTepb KaapoB (frame loss rate). [NMpoBepka
CNOCOBOHOCTM yyacTka CeTU WM CEeTEBOro YCTPOWMCTBA NOLAEPKMBATb
NpuNoXxeHunsa, paboTawlwme B pearibHOM BpeMeHu (NoBTopHas nepeada
HeBO3MOXHa). C nNOMOLLBbD [aHHOrO TecTa pacCyYUTbIBAETCS MPOLEHT
KagpoB, HE nepedaHHbIX CeTEeBbIM ANIEMEHTOM MPU HEU3MEHHOW Harpyske
BCreACTBME HedocTaTka annapaTHbIX pecypcoB. BaxHO yuuTbiBaTb, 4TO
60MbLLION NPOLIEHT NOTEPb KaapOB BbI3bIBAET CHMXKEHNE KavyecTBa cepBuca.

— MpepenbHas Harpys3ka (back-to-back). Tect namepseT
MakcumaribHOe BpeMsi, 3a KOTOpoe CeTeBOe YCTPOMCTBO CrpaBfsieTca C
MakCUMarsibHOW Harpys3kon, W COOTBETCTBYHOLLEe e€eMy MaKCumasnbHoe
KONMYEeCTBO KaapoB, KOTOPOE CeTeBOe YCTPOMCTBO OyaeT obpabaTbiBaTb
6e3 notepb. Cxembl wuamepeHmn «A» wn «B» npeactaBneHbl Ha
pucyHkax 10.6 n 10.7 lMpumeHsieTca 6onblUen YacTblo Ana TeCTUPOBaHUSA
TakKNX CeTeBbIX YCTPOWCTB, KaK KOHLUEHTpaTopbl, KOMMYTaToOpbl WU
MapLUpyTmn3aTopbl.

Mpubop MAKC-EMK nopaoepxuBaeTr TecTUpOBaHME NO MeToAuke
RFC 2544 ¢ oByx nHtepgencos ogHOBPEMEHHO.

10.6.2. Hactpouku tecta RFC 2544

[Mpn HaxaTnun KHOMKM «YMOMY.», NMPOMUCXOOUT BO3BpAT BCEX HACTPOEK
Tecta RFC 2544 K 3Ha4YeHUSM Mo yMO4aHuio.

3aknaaka «3arosioBOK»
3aknagka coaepXuT OAWHAaKOBble MONS HaCTPOEK ANl BCeX TeCTOB C
reHepauuven Tpadumka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

3aknagka «Kagpbi»

Mpn TectupoBaHun Ethernet-cetenm metogmka RFC 2544 pekomeHpyeT
OCYLLECTBNATbL aHanui, UCMnosib3yd cemMb npenonpeneneHHbIX pasMepos

kagpoB: 64, 128, 256, 512, 1024, 1280 n 1518 Gant. 3TU 3HAYEHUS
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yCTaHaBMBalOTCA B BapuaHTe KOHdUrypaumm no ymonyanumo. B npnbope
MOXHO yCTaHaBnmMBaTb Nobble apyrne ASMHbI KagpoB, a Takke NMPUMEHATb
paclumpeHHbin cueHapun RFC 2544, npn KOTOPOM WCMNONb3YTCA Kaapbl
NPOM3BOSbHOM ANMHbI, BKItovas Jumbo-kagpbl™ anuHon ot 1519 6ant o
9600 6aunt. Takke OONOMAHUTENBHO MOXHO YCTaHOBUTb AN TECTUPOBaAHUSA
ewe oauH Kagp c anvHon ot 64 oo 9600 6amt. B cTpokax ykasbiBaloTCs
AnNvHbl KagpoB B 6anTax. YcTaHoBKa hnara paspeliaet COOTBETCTBYHOLLYHO
KOHpUrypaumo kagpa.

** MpumeuvaHue: HekoTopble MapLpyTU3aTopbl He MoaAepXuBarT
Jumbo-kagpbl NGO AOMKHbI ObITb NPeABapUTENbHO CKOHMUIypUpoBaHbI.
O3HakoMbTeCb C AOKyMEHTauuel KOHKPeTHOro maplipytusaTopa, 4ToObl
onpeaenuTb BO3MOXHOCTb ero paboTbl ¢ Jumbo-kagpamu.

3aknapgka «lMponyckHas cnocCoGHOCTbY

BbINONHATL — YCTAHOBIEHHbIN priar paspeluaeT NpoBeneHne TecTa
«[lMponyckHasa cnocoBHOCTbY.

Harpy3ka MuH, % — BennunHa Harpysku B npoueHTax, npu JOCTUXKEHUN
KOTOPOW NpekpaLlaTcsa naMmepeHus Tecta «lponyckHas cnocoBHOCTbY And
Kaxgoro pasmepa kagpa. [lpy  ycTaHOBKE 3HAyeHUss Hymnb  TecT
npogorkaeTca A0 AOCTMKEHUS MUHMMANbHO BO3MOXHOW reHepupyemou
Harpysku, ykasaHHou B nyHkte 10.6.1.

Harpyska Makc, % — BenvymMHa Harpysku, BblpaXX€HHOW B MpoLEeHTax C
KOTOpOoM HayuHaeTca TecT «[lponyckHasi CnoCOBOHOCTb» And  Kaxgoro
pasmMepa kagpa.

NMpobGa, ¢ — nepuvon BpPEMEHU HENPepbIBHONO BbLINOSIHEHUS OAHOIO
NCMbITaHMS TecTa C (PMKCUPOBAHHBLIMU 3HAYEHUSIMU NapamMeTpoB WU AfNH
KagpoB.

3aknagka «3agepxkKa»

BbINONMHATL — YCTAHOBMEHHbLIN onar paspellaeT npoBegeHne TecTa
«3agepxkar.

Kon-Bo npo6 — konnyecTBo UCMbITaHU B TECTE 3afepKKa ONa Kaxgoro
3aaHHOro pasmepa kagpa.

NMpob6a, ¢ — nepuog BpemMeHN HenpepbiBHOMO BbINOMHEHUS OOHOro
NCNbITaHNA TecTa C PUKCUPOBAHHLIMM 3HAYEHUSMU NapamMeTpoB U ANUH
KagpoB.

NMonb3oBaTenbCKMe Harpy3ku — pnar, Npu ycTaHOBKE KOTOPOro TecT
«3agepxka» npoBOAMUTCS C Harpyskamu, YCTaHOBJSIEHHbIMW B HaCTpOMKax
HWXe, B NPOTUBHOM Crlydyae TECT NPOBOAUTCA C Harpy3kowm, N3MepeHHOW B
TecTe «[l1ponyckHasi CNOCOBHOCTLY.

Harpy3ka — BenuuuMHa Harpysku, Bblpa)KeHHasi B NpoLEeHTax, C KOTOPOM
npoBoANTCA TeCcT «3adepxka». [ns Kaxgoro pasmepa Kagpa MOXHO
yCTaHaBnMBaTb CBOE 3HAYEHME Harpy3Ku.
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3aknaaka «llotepu KagpoB»

BbIiNnonHATL — yCTaHOBIEHHbLIN onar paspeluaeT nposefeHne TecTa
«[loTepun kagpoB».

NMpob6a, ¢ — nepuog BPEMEHU HEMPEPLIBHOMO BbIMNOSIHEHUA OAHOrO
MCNbITaHNA TecTa C PUKCUPOBAHHLIMM 3HAYEHUSMU NapamMeTpoB U ANVH
KagpoB.

War, % — BenuuyuMHa Harpysku, BblpaXeHHas B NPOLEHTax, Ha KoTopoe
OyaeT YMEHbLUEHO 3HayeHWe Harpys3kum [Ans  KaXgoro  criefyrouwlero
MCNbITaHUSA NP BO3HUKHOBEHUW MOTEPL KaapoB.

Hau. Harpys3ka, % — HayanbHas Harpyska - BenuuuHa Harpysku,
BblpaXXeHHas B MpoueHTax, C KOTOPOM Ha4YMHAKTCA MU3MEepeHus TecTa
«lMoTepu kagpoB».

KoH. Harpyska, % — KOHe4yHasi Harpy3ka - BenuyumHa Harpysku,
BblpaXXeHHas B MNpPOLEHTax, OO0 KOTOPOWM YMEeHbLUaeTCsa Harpyska B
namepeHusix tecta «llotepn kagposy». ECnNn Ha 0gHOM U3 UCNbITAHU TecTa
noTepu KagpoB OTCYTCTBYHOT, [JalfibHeuwee TMOHWXEHUe Harpyskm [o
BESIMYMHbBI KOHEYHOW Harpy3Kkn He NMPOUCXOOMT.

3aknagka «MpeaenbHasa Harpyska»

BbINONHATL — YCTaAHOBMNEHHbLIM chrar paspellaeT npoBeaeHuWe TecTa
«[pepenbHas Harpyskay.

Kon-Bo — konn4yecTBo nocrneaoBaTtenbHbIX UCTbITAHUIA HA KaXXKOOM Luare
anroputMma nowvcka B TecTte «[peaenbHas Harpyskay.

MuH. BpemMsi, C — MWHUMArNbHOE BpPEMSl, C KOTOPOro Ha4MHaeTcs
anroputM nowvcka tecta «lpeaenbHas Harpyskay.

Makc. Bpemsi, ¢ — BepxHsil rpaHuMLua BPEMEHHOIO0 WHTepBana Ans
anroputma novcka tecta «[lpenenbHasa Harpyskay.

3aknagka «[JononHuTenbLHoO»

O6Oy4yeHMe, MC — BpeMsa B MUNNUCEKYHOAX, KOTOPOE OXMOaeT TecTep
nocne otnpaeku oby4vatowero Learning kagpa nnu ARP-3anpoca oo Havana
nepenayn TeCToBbIX Kagpos.

MHTepBan, mc — BpeMs B MUINNINCEKYHOAX, B TEYEHME KOTOPOro TecTep
oXuaaeT Bo3BpaTa OTNpaBfeHHbIX TECTOBbLIX KagpoB M3 CEeTHU.

10.6.3. Cratuctuka tecta RFC 2544
Bug meHio «<RFC 2544» nokasaH Ha PucyHke 10.11.
MeHto TecTta CoOAepXUT TpU (PYHKUMOHAmNbHbIE KNaBULLIW:

Crapt/CTONn — 3anycKk n octaHoOBKa TecCTa.
HacTtp. — gocTyn K HacTporkam TecTa.
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MNpadmk/Tabnmua — oTobOpaxkeHne pes3ynbTaTtoB BblOpaHHOro Tecta B
rpagouyeckomMm unm TabnnyHom Buae.

B npouecce npoBegeHna Tecta nond Tabnuubl  3anosIHAKTCA
aBTOMaTM4eCKM B COOTBETCTBMW C pesyrnbTatamm usamepeHun. Tabnuvua
coaepXuT crneyowme obme nongd

Cratyc — none oTobpaxaeT TeKyllee COCTOsiHME TecTa U MOXET
NPUHMMATb CrneayLlmne 3Ha4YeHus:

— FoTOoBO — TECT NpOoLLEN MNOMNOXUTESBHO;

— Xnay — TecT eue He Ha4varncs;

— WUpeT — 3TOT TecT naeT B AaHHbIA MOMEHT;

— CTon — TeCT OCTaHOBIEH;

— OTKN. — TeCcT ¢ 4aHHOW ANVHOM Kagpa OTKITHOYEH;

— OwwmbKa — TecT «[l1ponyckHas cnocoOHOCTb» 3aBepLUUIICS HeyaaqHo,
T.K. OblNnM noTepu nMNpu MUHMMANbHOW Harpyske, nuMbo B CBA3N C
N3MEHMBLUMMCS YPOBHEM MOTEPb KaHana BO BpeMda NPOBEeAEHUs TecTa
anroputM He npuwlen HW K OOHOMY 3HAYeHU0 Harpysku, npu KOTOPOM
oTcyTcTBOBanu notepu; TecT «[llpedgenbHaa Harpyska» 3aBepLumnncs
HeyaaudHo, T.K. Bbl NOTEPU HA MUHMMANbHOM BPEMEHHOM UHTEpPBArne;

— Het Cx — BO Bpemsi npoBefeHNs TecTa nponana unm oTcyTcTBoBana
CUHXPOHN3ALNSA NNHUWK;

— HeTt Tx — HET nepegaym TecToBOro Tpaduka;

— HeT RXx — HeT npuema TecTtoBOro Tpauka;

— RXTX — KONMYEeCTBO MNPUHATBIX TECTOBbIX KagpoB 6onblue, 4yem
OTNpaBSfiEHHbIX, YTO CUTHaANM3npyeT O Npobnemax ceTeBoro obopygosaHuS,
K KOTOPOMY MOKMOYEH AaHHbIM n3MepuTenbHbin NHTEpdenc 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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[MpM BO3HUKHOBEHMM KPUTMYECKMX OLIMBOK TeKyllee WCnbITaHue
OCTaHaBIMBaeTCs, U NPOLECC NepPeEXoauT K creayoLemy TecTy.

Kapp — none otobpaxaeT AfMHY TECTOBbIX KagpoB B KaXXOOM TECTOBOM
NCNbITAHUN.

3aknapka «lponyckHas cnoCoOOBHOCTb»

«%» — none B Tecte «[llponyckHaa cnocobHoCTb», OTObpaxaeT
N3MEPEHHOE 3HAYeHMe MPOMNYCKHOM CNOCOBHOCTM, BbIPaXXEHHOW B
NpoueHTax, 0T MakCUMarnibHOM CKOPOCTWU KaHara, ecriv UCnbITaHue NpoLusio
ycnewHo. B npouecce BbINOSTHEHUS UCTbITAHUS NoSie OToBpaxXaeT TeKyLLYHO
Harpysky, Npuv KOTOPOW BbINOJSTHSAETCS TECT.

TL1/TL2 - none B Tecte «[lponyckHass cnocobHOCTbY oToGpaxaeT
N3MEPEHHOE 3HaYeHne NPOrycKHOW CNOCOBHOCTU, BblpaxeHHon B MowuT/c,
Kbut/c nnbo B 6ut/c gnsa ypoBHen 1 n 2. B npouecce BbINOMHEHNA
MCMbITaHMS none  oTobpaxaeT TEeKylyk Harpysky, Mpu KOTOpOW
BbIMOSIHAETCS TeCT.

Ona otobpaxeHna TpebyeMoro ypoBHS HeOb6XOAMMO HaxaTb Ha
knaeuwy «BHM3», a 3arem knasuwamu «BneBo», «BnpaBo» MOXHO
Bbl6paTb ypoBeHb 1 nnu 2. 3HayeHne NPonyckHOM CnocoBHOCTU MO YPOBHIO
2 paBHO WH(OpPMaUMOHHOM ckopocTU «V L2». 3Ha4yeHue MakcMmaribHOW
NPOMYCKHOWM CNOCOBHOCTM MO YPOBHIO 2 BblYUCIISIETCS MO hopMyne:

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

T,, — MPOMyCcKHas cNoCOBGHOCTL MO YPOBHIO 2;
Vf

rae

—CcKopocTb noaksntoydeHuns (1000, 100, 10 MouTt/c);
S — AnvHa Kagpa;
P — npeambyna (7 6ur);

SFD — pasgenutens Hayana kagpa (1 6uT);
IFG — mexkanpoBbIi UHTEpBan (12 6uT).

Onsa kaHana 6e3 noTepb, €Cnv MakcumarbHas NPonyckHasi CroCoGHOCTb
MO YPOBHIO 1 paBHa CKOPOCTW MOAKMOYEHUs, T. e. T, =V,, nepecyeT

MaKCMMarbHOW NPOMYCKHOW CMOCOBHOCTM MO YPOBHIO 2 , T, ANSA pasHbiX
ANVH KagpoB nokasaHo B Tabnuue A.6 NMpunoxeHus A.

3aknagka «3agepxkKa»

Harp. — none B Tecte «3agepxka» oToOpakaeT 3Ha4YeHue Harpysku,
Bblpa)k€HHOW B NPOLIEHTax, Ha KOTOPOW BbINO NPOBEAEHO UCMbITAHME.

3apgepxka — rnone B TecTe «3agepxka» oTobpaxaeT U3MEepeHHoe
yCpeAHEHHOEe 3Ha4YeHue 3adepXKKW, ecnn UcnbiTaHMe NpoLno ycnewHo. B
npouecce BbINOSTHEHUS UCTbITAHUSA Nnone oTobpaxaeT Tekylwee n3MepeHHoe
3HaYEeHNe 3a0EePXKKU.
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3aknaaka «lloTtepu KagpoB»

Harp. — none B Tecte «[lloTepu kagpoB» oTOOpakaeT 3HaYeHus
Harpy3oK, BbIPaXXE€HHbIX B MNPOLEHTax, Ha KOTOpbIX ObIIM NpPOBEAEHbI
ncneltTaHus. [ns npocmotpa Tpebyemoro ctonbua ¢ Harpyskon Heobxoammo
HaxaTb Ha knasuwy «BHM3», a 3aTem knaBuwamn «Bneso», «BnpaBo»
BblGupaTb HYXHbI cTonbey ¢ Harpyskon. lMpn atom B ctonbue «MoTtepu»
oTobpaxaeTca BenMYMHA MNOTEPb KaApoB ANs BbIOpAHHOM Harpysku.
N3mepeHus npoBoasATCa OO WUCMbITAHUS, B KOTOPOM MNOTEPb KagpoB He
ByneT obHapyxeHO, No3ToMy B Tabnuue oTtobpaxatoTcsl 3Ha4YeHUs TOSbKO
TeX Harpy3okK, Ha KOTOpbIX OblnNn NpoBeaeHbl UCMbITAHUS.

Motepu, % — none B Tecte «lloTepn KagpoB» OTODOpakaeT 3HaYeHue
noTepb KagpoB, BblpaXKeHHOE B NPOLEHTaX AN BbIOpaHHOW Harpysku.

3aknagka «lMpepenbHasa Harpyska»

Kon-Bo — none otobpaxaeT MakcMmanbHOe KONMMYeCcTBO Kaapos,
KOTOpOe CeTeBOE YyCTPONCTBO obpabaThiBaeT 6e3 noTepb.

Bpems, ¢ — none otobpaxaeT MakcuManbHOe 3HayeHWe BPEMEHU B
NPOBEAEHHbIX WCMbITAHUAX, B TEYEHME KOTOPOro CeTeBOe YCTPOMCTBO
obpabartbiBaeT Tpaduk 6e3 noTepb. 3HayeHWe HaxoaAUTca METOAOM
ABOWYHOro novcka Ha nHtepsane «MuH. Bpemsi, c» — «Makc. Bpemsi, c» C
TOYHOCTbIO 4O OOHOW CEKYHAPI.
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10.7. MeTopuka Y.1564
10.7.1. OnucaHue Tecta Y.1564

NMpumeyaHune: TecT «Y.1564» asnaeTcs onunen npudopa «08-Y1564».

Metoguka Y.1564 — coBpeMeHHas MeToauKa aKTuBauum CepBUCOB
cetenn Ethernet. Metogonoruss Tecta pasdbuBaeTcsi Ha OBE 4acTu. TecCT
KOHdourypaumm cepBuca, KOTopbi NOMoOraeT HanTn n ncnpaBnTb NpodnemMeol
C KOHdurypaumem cetu, U TecT NPOM3BOOUTENLHOCTU CepBUCa, KOTOPbIN
noaTeepXgaeTt, YTO MPOU3BOOAUTENBHOCTL COOTBETCTBYET KPUTEPUAM
npuemMkn n obCnyxmBaHMa N He U3MeEHSAeTCs co BpemeHeM. Metoawmka
Y.1564 onucblBaeT  CUeHapuy  aBTOMaTU3MPOBAHHOW  npoueaypsbl
TecTupoBaHus Ethernet kaHana npu oTcyTcTBUMM paboyero Tpadumka C
y4yeTOM MYINbTUCEPBUCHOCTU CETU C OOHOBPEMEHHLIM  U3MEPEHNEM
napameTpoB MO OTAENbHLIM cepBUcam (NOTOKaM).

Mpn6op MAKC-EMK nossondetr npoBedeHue OOHOBPEMEHHO [BYX
TecToB No mMetoauke Y.1564 c 3anyckom OO0 YeTblpexX MOTOKOB Ha KaXaom
nopTy.

Tect KoHcurypaumm (Configuration test). TecT npegHasHadeH Ans
onpeaeneHnsl rapaHTUPOBaHHOW MPOMYCKHOWM CMNOCOBHOCTU, MPEBbILLEHHON
NPOMNYCKHOM CMOCOBHOCTU M 3HA4YeHUs1 MPOMYCKHOM CMNOCOBHOCTU, CBbILE
KOTOporo Becb Tpaduk OyaeT oTbpolleH, KonmyecTBa MNOTeEpb Kaapos,
KoadhdmumeHTa noTepb KagpoB, 3a4epXKuM pacrnpoCTpaHeHUs Kagpos,
nakeTHOro Jkutrepa.

TecTt npousBoautensHocTn (Performance test). TecT npegHasHayeH
ONs onpeaeneHnst NoTepb KaapoBs, Ko3adduUMEHTa OCTYNHOCTU KaHana.

10.7.2. HacTtpouku Tecta Y.1564

3aknagka «UNI»

Bce napameTpbl onpenensalTcss B COOTBETCTBUMM C  HaACTpoOMKamum
napamMeTpoB MHTEPdENCOB TEKYLLEro nopTa.

CKOpOCTb — YCTaHOBIIEHHAsi CKOPOCTb nepedadn [AaHHbIX Mexay
npubopom n DUT.

Adynnekc — yCTaHOBMEHHbIN PEXUM AOYNIAEKCHOCTU Mexay npnbopom u
DUT.

Tun wnHTepchenca — TN YCTAHOBMNEHHOIO PU3NYECKOro MHTepdenca
mexay npubéopom n DUT.
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3aknagka «3aronoBOK»

3aknagka cogepXuT OAMHAaKOBbIe MONS HaCTPOeK ANl BCeX TECTOB C
reHepauuen Tpadpuka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

Bbibop notoka Ansi HAacTpOEK 3arofioBka €ro KagpoB 3agaeTcd 4vepes
none «Morok NeX». CmeHa HOMepa noToKa ocyuiecTensieTca nepebopom
no knaeuwe «Beoa» nnbo knasuwamun «Bneso» n «Bnpaso».

3aknaaka «MoToku»

«MoTok NeX» — BbIbOp MOTOKa Af1s U3MEeHeHUs1 ero HacTpoek. CMmeHa
HOMepa noToka ocyuiecTsnseTca nepebopom no knasuwe «BBog» nmbo
knasuwamun «Bneso» n «BnpaBo».

AKTUBEH — (pnar, Npu ycTaHOBKE KOTOPOro TeKyL M BblOpaHHbIN NOTOK
CTaHOBUTCH 3aleMCTBOBAHHLIM NPV NpoOBeSEHNN TecTa.

OnuHa naketa, © — A4OnvMHa KagpoB, BblpaXeHHass B 6GaunTax,
reHepupyembix B TECTE AN BbIOpaHHOro NOTOKa.

3aknaagka «VLAN»

«MoTok NeX» — BbIboOp NOTOKa Afsi U3MEHeHUs1 ero HacTpoek. CMmeHa
HOMepa noToka ocyuwecTenseTcsa nepebopom no knasuwe «BBoa» nudo
knasuwamu «Bneso» n «BnpaBo».

CneuunanbHble Hactpoukm VLAN — cbnar, npu ycTtaHOBKE KOTOPOro
TEeKyWunn BblOpPaAHHBLIM  MNOTOK  CTAHOBUTCS  3a4EWCTBOBAHHbIM  MPU
pnodasneHun metok VLAN.

VLAN — Bbibop konnyectBa VLAN-meTOK, KOTOpble OyayT oobaBnaTbCs
K BbIBpaHHOMY NOTOKY.

Monsa BeBoga HacTpoek VLAN aHanornyHel nonsam B MeHio «lMapameTpbl
MHTepcencoBy», onmcaHne Haxogutca B nyHkTe 10.23.

3aknapka «SLA»

«MoTok NeX» — BblIbop NOTOKa Afsi U3MEHeHUs1 ero HacTpoek. CMmeHa
HOMepa noToka ocyuiecTsnseTca nepebopom no knasuwe «BBoa» nmbo
knasuwamu «Bneso» n «BnpaBo».

En. unamepeHmsa — BbIGOp ednHUL M3MEPEHUsi, B KOTOpbIX 6yayT
BBOAMTLCA 3Ha4YeHud B nons «CIR» n «EIR» ana BbIbpaHHOro noToka.
CIR — BenuynMHa MakCcMManbHOW rapaHTUPOBaAHHOW MPOMYCKHOMN

CNOCOBHOCTN AN TeKyllero notoka ANns KpUTEpUs NMpoXoXOeHUA TecCToB
KOHourypaumm n nponsBoanTesSibHOCTU.

EIR — BenundnHa makcumanbHO fgonyctumoro npesbieHna CIR gns
TEKyLLero rnotoka ANns KpUTEpPUA MNPOXOXOEHUSI TECTOB KOHdurypaumm wu

NPoOn3BOANTENTbHOCTW.
M — MakcumanbHO gonyctumoe npesbieHne BenndunHbl CIR+EIR.
En. usmepeHus — BblbOp eOuHUL M3MepeHusi, B KOTOpbIX OyayT

BBOANTBLCS 3HaYeHus B nonst «CBS» n «EBS» ans BbIGpaHHOro noToka.
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CBS — BenuunHa rapaHTUpPOBAHHOW Harpysku Ond TeKyLlero noToka.
[MapameTp nokasbiBaeT MaKCMMarnbHOEe KOMMYECTBO MepedaHHbix 6aunT
AaHHbIX TECTOBOIro Tpadouka, Npu KoTopbix yaosnetsopsatoTcs ycnosua CIR.

EBS — BenuymMHa makcumarnbHO OONYCTUMOW Harpyskum ONd TeKyllero
NOTOKa.

FLR — mMakcumanbHO fgonyctumasi BenuuuHa KoadhduumeHTa noTepb
KagpoB AONA TeKywero notoka Afd KPpUTepua MNpOoXOXAeHUs TecCcToB
KOHdomrypaummn n nponsBoanTesibHOCTW.

FTD, w™Mc — MakcumanbHO  AOOonycTMMoe  BpeMsa  3adepXKu
pacrnpoCcTpaHeHUs1 KagpoB AN TEeKyLero rnoTtoka (3agepxka), BblpaXXeHHoe
B MWUNNMUCEKYHAAX AN KPUTEPUS MNPOXOXOEHUS TECTOB KOHdurypaumm u

NPON3BOANTENTbHOCTM.
AVAIL, ¢ — obulee BpeMst 4OCTYNHOCTU KaHana.
AVAIL, % — MuHMManbHasa BenuyMHa [OOCTYNHOCTU  KaHana,

Bblpa)eHHasi B NPOLIEHTax OT obLLero BpemeHn Tecta Npon3BoaANTENbHOCTU
ANs KpUTEPUA NPOXOXKOEHNA TeCTa NPON3BOAUTENBHOCTMU.

FDV, Mc — MakcumanbHO OonycTumMasa BenuvynHa MakeTHoro mKutrepa
OS5 TeKyLLero noToka Angd KpUTepust NPOXoXAeHUs TeCTOB KOHpurypaumm u
NPOU3BOANTENBHOCTH.

3aknaaka «[JononHuTesNIbHO»

O6y4yeHMe, MC — BpeMda B MUIMNUCEKYHOAX, KOTOPOE OXuaaeT TecTep
nocne otnpasku obyyatowero Learning kagpa nnu ARP-3anpoca oo Havana
nepenaym TeCToBbIX Kagpos.

UHTepBan, mc — Bpems B MUNINCEKYHOAX, B Te4eHne KOTOpPOoro TecTtep
OXuaaeT Bo3Bparta OTnpaBfeHHbIX TECTOBbLIX KaApOB N3 CeTu.

TecT KOH(pUrypaumm — ycTaHOBNEHHbIN doriar paspelwlaeT nposeaeHne
TecTa KOHurypaumm.

LWar TecTta, ¢ — 4NUTENLHOCTb UCMbITAHUSA AN TecTa KOHdUrypaumm Ha
Ka)QoMm Luare.

LlaroBasi Harpy3ka — yCTaHOBIEHHbIN donar paspellaeT npoBeaeHue
N3MEPEHUN TeCcTa KOHUrypauum B YeTblpe 3Tana Co 3HAaYEHUEM Harpysku
25%, 50%, 75% n 100% ot CIR.

Policy — ycTtaHOBRNeHHbIN hnar paspellaeTt nposeaeHue tecta Policy.

Tect npousBOAUTENBLHOCTU — YCTAHOBNEHHbLIW priar paspellaet
npoBefeHne TecTa NPON3BOANTENBHOCTN.
OnutenbHOCTb — BPEMEHHOW WHTepBas, 3afdaHHblM B opmaTte

«4Y4:MM:.CC», B Teé4EHUNE KOTOPOIro npoxognTt TeCTt Npon3BoanTEIIbHOCTMW.
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10.7.3. CtatTuctuka tecrta Y.1564

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

MeHto TecTa coaepXuT ABe (PyHKLUMOHAlNbHbIE KNaBULLN:
CrapTt/CTOn — 3anyck n oCTaHOBKa TecCTa.

HacTtp. — gocTyn Kk HacTponkam TecTa.

B npouecce npoBeneHus Ttecta pesynbTaThl NPeacTaBnAlOTCA B BUAE
Tabnuu, nons KOTOpbIX 3arofHAITCA aBTOMAaTUYEeCKM B COOTBETCTBUU C
pe3ynbTatamu uaMmepeHun. Bce 3aknagku cogepxat crnegywoowue obuue
noss:

Mpowrno — Bpems, npollellee ¢ MOMeEHTa 3anycka TecTa.

OcTan. — BpeMsa 0O OKOHYaHus TecTa.

«Motok NeX» — BbIbOp noToka AN NpocMoTpa €ero pesynbTaToB
N3MepeHnN.

Y15 G T<  1ocor [EESEH R 1000F
L CropoCTe IR X
Octan. O0:15:21 Npowno 00:00: 39
< NoTok Hel =
TecT M A . Cp. Make .
@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
() CIR4EIR 0 0 0
(O Policy - - -
CTon HacTp. 1857

PucyHok 10.12. Tect Y.1564
CraTtuctuka Tecta KoHcpurypaumm cepsuca

CtaTnctmka Tecta KOHuUrypaumm BKNOYaeT B cebs YeTbipe 3aknagku:
«CkopocTtb IR», «lMoTtepu FL», «3apgepxka FTD», «bkuttep FDV». OHu
NMeoT OBLLYIO0 KONMOHKY «TecTy», KoTopasi COCTOUT U3 CrieaytoLmx CTPOK:

CIR1** — none otobpaxaeT nepebin war Tecta CIR, paBHbin 25% oT
YCTaAHOBMIEHHOrO0 B HACTpoMKax 3aknagku «SLA» 3HadeHusa napameTpa
«CIR».

CIR2** — none otobpaxaet BTOopon war Tecta CIR, paBHbin 50% oT
YCTAHOBJIEHHONO B HacTpowKkax 3aknagkm «SLA» 3HayeHusa napameTtpa
«CIR».
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CIR3** — none otobpaxaeT Tpetun war Tecta CIR, paBHbIn 75% OT
YCTAHOBJIEHHONO B HacTpoWKax 3aknagkm «SLA» 3HayeHuMs napameTtpa
«CIR».

CIR4 - none oTobpaxaetr d4eTtBepTbin war Tecta CIR npu
ycTaHoBrieHHoM donare «llaroBas Harpyska» unM eOuHCTBEHHbIA Liar
Tecta CIR, paBHbIM YyCTaHOBMNEHHOMY B HaCTpoukax 3aknagkm «SLA»
3Ha4yeHuto napameTtpa «CIR» npu cHATOM onare «LLllaroBasi Harpy3skay.

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

Policy — none otobpaxaeT atan ucnblTaHna Tecta Policy ¢ Harpyskon
npesbiwatoien CIR+EIR.

C neBow CTOPOHbI NONA KOSTIOHKM « TecT» oTobpaXkaeTca MKOHKa cTaTyca,
KOTOopas OTpakaeT TeKyllee COCTOsHMEe TecTa U MOXeT MpUHUMaTb BUAbl,
onucaHHble B n. 10.5.1.

[Mpn BO3HMKHOBEHUM ownboK B ucnbiTaHmsax CIR wvnn CIR+EIR Tect
«Y.1564» ocTaHaBnuBaeTCcA.

** Mpumeyanue: lone oTknoyeHo, ecnn ¢nar «lWlaroBaa Harpyska»
He YCTaHOBJSIEH.

*** [lpumeyaHue: TecT cuuTaeTcd MPONLEHHbIM YCMELWHO, ecnu
cpegHee 3HayeHue U3MepseMoro napameTpa MeHblUe YCTaHOBIEHHOro
3HayYeHus B HaCTpomKax TecTa.

B Ttabnuuax 3aknagok «CkopocTb IR», «lloTtepu FL», «3apep)xka
FTD», «[kuntrep FDV» BCe W3MEPEHHbIE 3HAYEHUSI MapamMeTpoB
oTobpaxatTcs Ana ucnbiTaHnum n3 ctonbua «TecT» BbIOpaHHOro NoTokKa.

3aknapgka «CkopocTb IR»

MuH. — KomnoHka oTobpakaeT MUHUMAanbHble N3MEPEHHbIE 3HaYeHUsd
NPOMNYCKHOM COCOBHOCTN.
Cp. — KonoHka oToOpaxaeT cpegHuMe WU3MEepPEHHble 3Ha4YeHus

NPOMNYCKHOM CMOCOOHOCTN.
Makc. — KOnoHka oToOpaXkaeT MaKkcumanbHble U3MEPEHHbIE 3HAYEeHUs
MPOMYCKHOWM CMOCOOHOCTWN.

3aknagka «lMotepu FL»

Kon-Bo — konoHka oTobpaxxaeT KONM4YeCTBO NOTEPSIHHbLIX KaapoB.

Koaddh. — KonoHka oTobpaxaeT KO3(PUUMEHT NOTEPSHHbIX KaapoB
FLR.

3aknagka «3agepxka FTD»

MuH. — komnoHka oTobpakaeT MWHUMAanbHblE W3MEPEHHbIE 3HaYeHUs
3aEePXXKMN pacnpoCTpaHEHWS.

Cp. — KonoHka oTobpaxaeT cpeaHuUe U3MepeHHbIE 3HAYEHUS 3a0EPXKKN
pacnpocTpaHeHus.
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Makc. — konoHka oTobpaxkaeT MaKcuMarnbHble U3MepPeHHble 3HaYeHUs
3a[1epPXKKM pacnpocTpaHeHus.

3aknagka «xutrep FDV»

MuH. — konoHka oTobpa)kaeT MUHUManbHble W3MEpPEHHble 3HaYeHUs
NaKkeTHOro MKUTTepa.

Cp. — KONoHKa oTobpaxaeT cpefHVe U3MEPEHHbIE 3HAYEeHUS NakeTHOro
oXutTepa.

Makc. — KonoHka otobpakaeT MakCUMmarbHble U3MEPEHHbIE 3HayYeHUs
NaKeTHOro [KUTTEpa.

CraTucrtuka tecra npoun3soanTesnibHOCTU cepBUCa

Cratnctmka Tecta npou3BOAUTENBHOCTM BKMOYaeT B cebs ABe 3aKknagku:
«MpounsBoauTtensbHoCcTb CTpP.1», «lponsBoauTENnbLHOCTbL CTP.2». TecT
NPOU3BOOUTESNIBHOCTN CYUTAETCH MPOUMAEHHBLIM YCMNELHO, €CNN U3MEpPEHHbIEe
3Ha4YeHus NapamMeTpoB BOLLIMN B JOMNYCKWY, YCTAHOBSEHHbIE B €0 HAaCTPOWKaXx.

Cratyc Tecta npou3BOAUTENBHOCTU OTOBGpakaeTca Hag Mosnem
«MoTok NeX», nokasbiBaeT TeKyllee COCTOSHME TecTa U MOXET NMPUHUMaTb
cnegyloLwine 3HavyeHuns:

— [oToBO — TECT npoLlen ycnewHo;

— XAy — TecT ewe He Havarncs;

— WpeTt — Tect nget B A4aHHbIK MOMEHT;

— CTon — TeCT OCTaHOBIIEH;

— OTKN. — TECT OTKITHOYEH;

— OwwmbKa — TeCT 3aBepLUNIICa HEYOaYHO;

— HeT cx — BO BpeMsi npoBefeHUst TeCcTa nponana unu oTcyTcTBoBana
CUHXPOHN3aLUNS NUHNNK;

— HeTt Tx — HeT nepegaym TecToBOro Tpaduka;

— HeT Rx — HeT npnema TecTtoBoro Tpaduka;

— RXTX — KONMWYecTBO MPUHATBLIX TECTOBbIX KagpoB 6Gornble, 4em
OTNpPaBfiEHHbIX, YTO CUTHaANM3NpPyeT O Npobnemax ceTeBoro obopyagoBaHuS,
K KOTOPOMY MOAKITHOYEH AaHHbIN N3MepUTESbHbIN MHTEepdenc npudopa.

C neBon CTOpPOHLI cTaTyca oTobpaxaeTca WMKOHKa cTaTyca, KoTopas
OoTpaxaeT TeKyllee COCTOAHME TecTa W MOXeT TMpuUHUMaTb BuUAbI,
onncaHHble B n. 10.5.1.

B Tabnuuax 3aKknagok «MpousBoaAUTENBLHOCTDL cTp.1»,
«Mpoun3BoaAUTENBLHOCTbL CTP.2», BCE U3MEPEHHbIE 3HAYEHUS NnapameTpoB
oToOpaxarTca Ans BblbpaHHOro noToka.

3aknagka «MpousBoauTenbLHOCTb CTP.1»
MapameTp — konoHka TecTa NPOM3BOAUTENBHOCTU, COCTOSALWAA W3
crneayloLmnx napameTpoB:
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— FL — none otobpaxaeT namepeHHoe Konm4ecTBO NOTEPSIHHbIX KaApOB;

— FLR — none oTobpaxaeT W3MEpeHHOe 3Ha4dyeHue KoahduumneHTta
noTepb Kagpos,

— AVAIL, ¢ — none oTtobpaxaeT 3Ha4YeHMe BpPeMEHU OOCTYNHOCTU
NMUHUN, BbipaXXEHHOE B CeKyHaax;

— AVAIL,% — none otobpaxaeT 3HavyeHne koadpdumumeHTa 4OCTYNHOCTU
NMHUK, BbIpaXXeHHOe B nMpoueHTax oT oOuwero BpeMeHu TecTa
NPOV3BOAUTESNILHOCTY;

3HayeHue — KOJSIOHKa oToDpaXkaeT n3MepeHHble 3Ha4YeHNa napameTpoB.

3aknagka «Mpon3BoAnTENbLHOCTb CTP.2»

MapameTp — KonoHka TecTa nNpPoOM3BOOUTENbLHOCTKU, COCTOAWAA U3
cregyrowmx napameTpos:

- IR — none otobpaxaeT W3MEPEHHOE 3Ha4YeHMe MPOMNYyCKHOM
CrnocobHoCTY;

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

— FDV - none oTobpaxaeT W3MEPEHHOE 3HA4YeHWe MNakeTHOro
oKutTepa.

MuH. — KONoHka oTobpaXkaeT MUHMMarbHble U3MepeHHble 3HayYeHus
napameTpoB.

Cp. - KOnoHka oToOpaxaeT cpegHuMe W3MEPEHHble 3Ha4YeHus
napameTpoB.

Makc. — KonoHka oTobpa)kaeT MakCMMarbHble U3MEPEHHbIE 3HAYEeHUS
napameTpoB.

CneBa psgom ¢ nonsMmn KonoHkn «MapameTp» pacnonaraeTca KpyxXok,
KOTOPbIN OTOBpaxaeT TeKyLllee COCTOSAHNE U3MEPEHNA N MOXET NPUHUMaTb
cnepywouime UBeTa:

— 3eneHbIn — N3mMepeHne NpPoLLSIo YCNeLHo;

— KpacHbIn — namepeHune npoLuno HeygauyHo™***;

— XenTbIn — OXXnaaHne N3MepeHuni;

— Bbenbin — TeCT NPOM3BOANTENBHOCTU OTKITHOYEH* ****,

**** MpumeyaHune: Ecnn namepeHHoe 3HavyeHne KoapduuneHTa noTepb
KagpoB Oonble MakcumMmaribHO AONYCTUMOW BESNMYMHBI B HACTPOMKax TeCTa,
namepeHne napameTpoB «FL» n «FLR» cuntaeTca npongeHHbIM HeygayHo.
Ecnu namepeHHoe 3HadeHue KoadduumeHTa SOCTYNHOCTU NIMHUN MEeHbLUe
MUHUManNbLHO AO0MYyCTUMOW BESIMYMHbI B HACTpoOMKax TecTa, WU3MepeHue
napameTpoB «AVAIL» n «AVAIL,%» cuntaeTca NpouAeHHbIM HeyOauyHo.
Ecnun namepeHHoe cpegHen 3HadeHue 3agepXkm 0onblue YCTaHOBIIEHHOIO
MaKCUMasibHOro 3Ha4yeHus B HaCTpoMKax TecTa, TO U3MepeHne napameTpa
«FTD» cunTaetca npongeHHbIM HeyaadHo. Ecnv namepeHHoe cpepnHee
3Ha4YeHNe NakeTHOro MmKUTTepa Oonblue YCTAaHOBMEHHOrO MaKCMManbHOro
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3HayeHUss B HacTpoikax TecTa, TO u3MepeHue napameTpa «FDV»
cYMTaEeTCa NPONAEHHBIM HEeyaauyHo.

***+* [IpumedaHue: dnar «TecT NPOU3BOAUTESIbLHOCTU»  HE
YCTaHOBIIEH. B AaHHOM cnyyae BCE napameTpbl TecTta
Npou3BOAUTENBHOCTU Ha 3aknagkax «lMpousBoauTenbHOCTb CTP.1» U
«lMponsBoaAUTENbHOCTb CTP.2» OyayT OTKIOYEHDI.

10.8. MHOronoTo4YHOCTb

NMpumeyaHune: Tect «MHOronoTo4YHOCTb» sABMsieTCA onuuen npmbopa
«08-MS».

[na ogHoBpeMeHHOW reHepauun Tpaduka, copepXalwlero kKagpbl C
pasnnyHbIMX nNnapameTpamMn, U He3aBUCMMOIrO U3MepeHUa napamMeTpoB Mo
Ka)KOMY NOTOKY npumeHsieTcs TecT « MHOronoTo4HOCTbY.

10.8.1. HacTtpounku Tecta MHOronoTo4YHOCTb

3aknagka «3arofnioBOK»

3aknagka coOepXvT OOWHaKoBble MOMNS HACTPOEK ANS BCeX TeCTOB C
reHepaumen Tpadpuka. OnmcaHue HaxoguTtcsa B nyHkTe 10.5.3.

Bbibop noToka Onsi HAacTpoek 3arofiloBka ero KaapoB 3agaeTcs depes
none «Motok NeX». CmMeHa HOMepa noToKa ocyulecTBndeTca nepedbopom
no knasuwe «Beoa» nnbo knasvwamun «Bneso» n «BnpaBo».

3aknagka «[ononHUTesIbHO»

OnNuTenbHOCTL — BPEMEHHOW WHTEepBasr, 3ajaHHblM B dopmaTte
«4Y4:MM:CC», B TEYEeHMe KOTOporo npoxoamT TecT. Ecnn 3HavyeHue paBHO
HYMo, TO TeCcT naeTt 6eCKOHEeYHO.

O6y4yeHne, MC — BpeMsd B MUNNIUCEKYHAAX, KOTOPOE OXmOaeT TecTep
nocne oTnpasBkun obyyatowlero Learning kagpa unv ARP-3anpoca go Havana
nepenaym TeCToBbIX KagpoB.

UHTepBan, Mmc — BpemMsi B MUNNUCEKYHOAX, B TEYEHME KOTOPOro Tectep
OXunaaeT Bo3BpaTa OTnpaBfieHHbIX TECTOBbIX KaJpoB U3 CETH.

«Motok NeX» — BbIOOp NoToKa 4S5t UBMEHEHUST €0 HAaCTPOEK.

AKTUBEH — (pnar, Npu ycTaHOBKE KOTOPOro TEKYLMA BblOpaHHbIN MOTOK
CTaHOBUTCS 3a4eMCTBOBaHHbLIM NpU NPOBEAEHNN TeCTa.

Tun Harpy3ku — napameTp He ucnonb3yeTtcs. B TecTe reHepupyetcs
NOCTOSAHHAs Harpyska.

En. unamepeHmsa — BbLIOOp eavHWUL, U3MEpPEHUs, B KOTOpbIX Oyaer
BBOOMTbLCS 3Ha4YeHue B none «Harpyska» ans Bbi6paHHOro noToka.

Harpy3ka — BennunHa Harpy3ku ans BblopaHHOro noToka.

OnvuHa naketa, 6 - AgnvHa KagpoB, BblipaXeHHaa B OawnTax,
reHepupyeMblx B TeCTe AN BbIGpaHHOro noroka.
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10.8.2. Ctatuctuka tecta MHOronoTo4yHoOCTb

Bua wmeHo cTtatuctukm Tecta «MHOronoTo4YHOCTb» [OKasaH Ha
pucyHke 10.13.

MeHto TecTta cogepXxuT ase yHKUNOHASbHLIE KNaBULLK:

CrapT1/CTOn — 3anycK n oCTaHOBKa TecCTa.

HacTp. — gocTtyn K HacTporkam TecTa.

B MeHto cTaTyca Tecta oTobpaxatoTca cneayrowime nons:

Mpowno — Bpems, npowegwee C Hadana 3anycka TecTa
«MHOronoTo4YHOCTbL».

Octan. — Bpewmsi, ocTaBLUeecs O OKOHYaHNA TecTa « MHOronoTOYHOCTbL Y.

Harpy3ka — 3HayeHne Harpysku reHepupyemMoro rnoToka.

TX Kagpbl — KONMYECTBO NepeaaHHbIX KagpoB BbIOpaAHHOro NOTOoKa.

RX Kagpbl — KONMYECTBO NPUHATLIX KAAPOB BbIOPAHHOIO 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 6anUT — KONIMYeCTBO NepefaHHbIX 6anT BbIBPaHHOro NOTOKA.

MoTtepn™* — KoONUMYECTBO NOTEPSIHHBLIX GaNT BbIOPAHHOIO MOTOKA, paBHOE
pasHuue Mexay nepefaHHbIM U NPUHATBIM KONMYECTBOM, OoTobpaxaeTcs B
ctonbue «Kon-Bo». B cronbue «Koadh.» oTobpaxaetrca koadduumneHT
noTepb.

** MpumeyaHune: Bo BpemMs NpoBedeHUs TeCcTa 3Ha4YeHWe NnoTepb Aaxe
NpY UX OTCYTCTBUM MOXET MOKasblBaTb BESIMYUHY, OTIIMYHYHO OT HYIS, 4TO
CBA3aHO C 3agepXxkamun nepefaynm uHgopmMaumm B KaHane, a Takke B
nepegaroLiem 1 npuemHom bydepe.
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3agepxKka — UW3MEpeHHOe YCpedHEHHOe 3HayeHue 3adepxku Ons
BbIOpaHHOrO MOTOKAa, €Cn UCMbITaHWe npowrno ycnewHo. B npouecce
BbIMOMHEHUS UCTIbITAHMA MoNne oTobpaXaeT TeKyllee N3MepeHHoe 3HaYeHne
3a0EepPXKKU.

CtaTyCc KOHKpeTHOro notoka otobpaxaetcsa nog nonem «lMotok NeX»,
OH T[OKa3blBaeT TeKyllee COCTOSHME [MOoToKa W MOXET NpuHUMaTb
crenywowme 3HadeHns:

— FoTOBO — TECT A4NA NOTOKa npoLlesn NoNoXNTenNbHO;

— WUpeT — TecT anga notoka naet B AaHHbIN MOMEHT;

— CTon — TecCT Ans NoTOKa OCTAHOBIIEH,;

— OTKN. — TECT Ans NOTOKa OTKITOYEH;

— OwmnbKa — TecT Anda NoToKa 3aBEPLUNIICS HEYOAYHO;

— HeT cx — BO BpemMsi NpoBeAEHUS TeCTa nponana unuM oTcyTcTBoBana
CUHXPOHN3aUUNS NUHUN;

— HeT Tx — HET nepegaym TecToBOro Tpaduka;

— HeT RX — HeT npmnema TecTtoBoro Tpaduka;

— RXTX — KONM4EeCTBO NPUHATBIX TECTOBbLIX KaAPOB A8 NOTOoKa 6onbLue,
YyeM OTMpaBfeHHbIX, 4YTO CcuUrHanuanpyetr o npobrnemax CeTeBOro
obopyaoBaHusl, K KOTOPOMY MOAKMOYEH AaHHbIN  U3MEPUTESbHbLIN
nHTEpenc npndopa.

C neBon CTOpPOHbLI cTaTyca oOTobpaxaeTca WMKOHKa cTtaTyca, KoTopas
OTpaXkaeT TekKyllee COCTosiHMe TecTa W  MOXeT [MpuHUMaTb BuUAabI,
onucaHHble B n. 10.5.1.

10.9. NMNakeTHbIN oXUTTEpP

MakeTHbIN oXxuTTEp onpegensietcss B RFC-3393 kak pasHuua CKBO3HbIX
3agepXkek npoxoxaeHus AByx kagpos. [Mpnbop nossBonsieT nNpouM3BoauTb
N3MepeHne pacnpeneneHns nakeTHoro JKUTTepa B AnanasoHe OT Hyns Ao
BepxHen 3agaHHOW nosib3oBaTenem rpaHuubl.

10.9.1. HacTpowku Tecta lNakeTHbIN OXKUTTEpP

3aknagka «3aronoBoK»
3aknagka coOepXuUT OOMHAKOBblE MONsS HACTPOEK Afd BCEX TECTOB C
reHepauuen Tpadpuka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

3aknapgka «[JononHUTenbLHoO»

Harpyska — oTobpaxaeT 3HayeHMe Harpys3ku, BbIpaXeHHOW B
npoueHTax, Ha KOTOPOW NMPOBOANTCS UCTbITAHUE.

OnvHa naketa, 6 — AnvMHa KagpoB, reHepUpyeMbIX TECTOM, BblpaXkeHHasd
B banTax.

OnutenbHOCTbL — BPEMEHHOW WHTeEpBas, 3afdaHHblM B opmaTte
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«YY:MM:CC», B TEYEHME KOTOPOro NPOXOAUT TECT.

Mopor, Mc — 3HayeHne MmKXUTTEepa, BbIPaXXeHHOE B MUMMUCEKYHAOAX,
KOTOpOe WUCNonb3yeTcs B KayecTBe BepxXHeW rpaHuubl Ans COCTaBneHust
pacnpeneneHms opkKuttepa.

10.9.2. Ctatuctuka tecta lNakeTHbIN BXUTTEP

Buag meHio «Ot4yeT» B TecTe «[lakeTHbIM MXUTTEpP» MOKasaH Ha
pucyHke 10.14.

3aknapgka «OTyeT»

3aknagka otobpaxaeT obLine pesynbTaThl TECTA.

Mpowno — Bpems, Npollealiee ¢ MOMEHTa 3anycka TecTa.

OcTtanocb — Bpemsi 0 OKOHYaHUA TecTa.

Tabnuua Rx MNakeTbl

Bcero — konn4yecTBo NPUHATLIX KAAPOB.

Mo nopsaaKy — KONMMYECTBO MPUHATBIX KagpoB, NMpuULIeamnx B TOM Xe
nopsiake, B KOTOPOM M ObinNM OTApPaBMNEHbl, BbiPaXXEHHbIX B MPOLIEHTaX OT
obuero 4Yncna, a Takke B YACITIOBOM BUAe.

He no nopsigKy — KONMYecTBO NPUHATLIX KAAPOB, NPULLIEALLMX HE B TOM
)Xe nopsiake, B KOTOPOM U1 Obinn oTnpaBneHbl, BblpaXkeHHbIX B NPOLEHTax oT
obuero 4Yncna, a TaKkke B YACITOBOM BUAe.

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 OXUTTEP
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3aknagka «PacnpepeneHue»

ODxntrep — ctonbey nokasbiBaeT AnanasoHbl OECATU WUHTepBaros, B
KOTopble nonagarT 3Ha4YeHUa LKuTTepa B NPUHATBIX Kagpax. VHTepBanbl
dopmupyroTCa NyTem AeneHust 3HadeHus «lopor» Ha OecATb paBHbIX
YyacTeu.

«%» — cTonbGeu noka3biBaeT KOMMYECTBO KaAPOB C IKUTTEPOM,
3Ha4yeHMe KOTOpOoro nonaso B AaHHbIN AnanasoH, BbipaXXeHHOE B MPOoLEHTax
OT obLero yicna oTnpaBneHHbIX KagpoB.

NMpumevyaHue: B pacnpegeneHnn He y4uTbiBalOTCA Kagpbl, npuweawine
He Nno nopsgKy, MO3TOMY €eCfn Takoe CrlydaeTcs, CyMMapHoe 3HadeHue
pacnpeaeneHna moxet 6biTb MeHbLue 100%.

Npadmk/Tabnmua — otobpaxkeHne pesynbTaToOB TeCcTa B rpadomyeckom
nnum TabnuyHoMm Buae.

10.10. TecT BpeMeHHOU CUHXpPOHU3auum PTP
NMpumeyanune: Tect «PTP» aBnsetca onuuen npnbopa «08-SYNC».

CraHpapt |IEEE1588-2008 PTP onpepenser mogenb W MNPOTOKON
BPEMEHHOM CUHXpPOHM3auunm B ceTax Ethernet. TNpubop wmMoxeT 6bITb
CKOHoUrypupoBaH kak Begomoe yctponctso PTP (PTP-cneus), npu aTom,
COoedNHASAACb C OOCTynHbiMM Beaywumun cepsepamn PTP (PTP-macTtep),
OCYLLECTBMNATb BPEMEHHYI CUHXPOHMU3AUUKD U U3MEpPATb napamMeTpbl Mo
9TOMY TMPOTOKOSy Takue KaK: KOJIMYeCTBO MaKeToB, OAHOCTOPOHHWE W
cpeaHue 3aepXKu, NakeTHbIN IXKUTTEpP N apyrue.

TecT «<PTP» MOXeT 3anyckaTbCs TOSIbKO C rnopTa A.

10.10.1. HacTpounku Tecta PTP

MeHto «HacTpounku PTP»

Unicast — conar Bbibopa ogHOagpecHoro pexuma padoTbl NpoTokona
CUHXpoHu3auum PTP c cepBepamum.

Multicast — conar Bbibopa MHOroagpecHoro pexmma padoTbl NpoToKona
CUHXpOHM3aumn PTP c cepBepamu.

G.8275.1 - donar BbIbOpa MHOroagpecHoro pexmma paboTbl NPOTOKoNa
CUHXpoHmn3auum PTP ¢ cepsepamm no npocpunio G.8275.1.

OnutenbHOCTb — BPEMEHHOW WHTepBas, 3afdaHHblM B opmaTte
«4Y4:MM:CC», B TeYeHMe KOTOpOoro npoxoaut TecT. Ecnu 3HavyeHwe paBHO
HYIt0, TO TeCT naeT 6ecKkoHeYHo.

ABTOoonpeaneneHne aomeHa — nar Bblbopa pexuma, npu KOTOPOM
AOMEH onpenensieTca aBToMaTUYECKH.

HNomeH — nosne BbIbOpa AOMEHa NS PYHHOro pexuma.

IP PTP MacTtep — none BBoga |IP-agpeca Beayllero yctpoucTsa ans
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ofHOAOpecHoro pexuma paboTtbl. B MHoroagpecHomMm pexume paboTbl none
3ab6110KMpoBaHo.

Unicast negatiation — dnar ycTaHOBKM pexuma aBTOCOrnacoBaHUs C
cepsepoMm, paboTaroLwmm B pexxmme Unicast.

UHTepBan Announce — nepuog oTrnpaBkM cOODLLEHNN «Announce» OT
cepBepa, paboTatowero B pexume Unicast. 3HayeHMe cCOOTBETCTBYET
norapudgmy 4actoTbl OTAPaBKM COOBLLEHWUI.

UHTepBan Sync — nepuog oTnpaBkuM COOOLLEHU «Sync» OT cepBepa,
paboTatowiero B pexume Unicast. 3HayeHMe COOTBETCTBYET Jiorapucpmy
4YacTOTbl OTMPaBKM COOBLLEHUI.

[Mocne yctaHoBkM TpebyemMblx napamMeTpoB Mpu Bblbope pexuma
Multicast nnn G.8275.1 Heobxoommo nepentn B MeHo «PTP Cnucok
CepBEPOBY MO HaXaTMIO KHOMKM «BbIGOp».

MeHio «<PTP Cnucok cepBepoB»

MeHto cooepxmt 10 cTpok ona otobpakeHusa HangeHHbiX B cetn PTP-
cepBepoB. Bblibop cepBepa ocyuwecTBnseTcd MNepeBogoOM Kypcopa K
Tpebyemon CcTpoke C WH(popMauMen O cepBepe M HaxaTUeEM KHOIMKM
«FoToBOY».

[ns MHoroagpecHoro pexumma paboTbl cepBep, BblOpaHHbIN MO
anroputmy BMCA, otobpaxaeTtca Hagnuceto «BMCA» B none «Homep».

10.10.2. Ctatuctuka tecta PTP

Bua meHto «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. BpemeHHada cuHxpoHusaumd PTP -~
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B MeHio «PTP» oTobpaxawTcsa Tpu 3aknagku: «UHdopmauunsay»,
«CTtaTuctukar», «MamepeHus».

3aknagka «MHdopmayma»

Ha 3aknagke otobpaxatoTcs napameTpbl BbibpaHHoro cepeepa PTP.

UHT. Announce — nHTepBan Mmexagy coobLieHnamm «Announce».

UHTepBan Sync — nHtepBan mMexay coobLeHnaMn «Sync.

CepBep — IP agpec cepsepa PTP (npu BbibpaHHOM pexume Multicast)
nnn MAC agpec (npv pexume G.8275.1).

IP appec — IP agpec cepBepa PTP.

ID — yHUKanbHbin  64-OUTHBIN ~ naeHTudukatop  cepsepa  PTP,
oTOoOpaxaeTcH B ABYX CTPOYKaXx.

Homep nopta — napameTp, oTobpaxkatoLmin Homep NoaaepPKnBatoLLEero
PTP nopta cepsepa PTP.

omeH — JOMeH, B KOTOPbLIV BXOOUT Befyllee ycTponucTso PTP.

Bepcua PTP — Bepcua npoTtokona, MOXeT MPUHMMATb 3Ha4vyeHue 1 nnum
2.

CwmeweHue ot UTC — konuyecTBo cekyHa mexay wkanamm PTP 1 UTC.
B cnyyae oTtcytcTtBMs MHGOpMaUUM OT cepBepa CMelleHne npuHUMaeTcs
paBHbIM HYIHO.

Knacc 4yacoB — napameTp, onpedensiowmnmn  KayecTBEHHOE
TEXHOoMormyeckoe CoOoTBETCTBNE BeayLlero ycrtpomncrtea PTP.

To4yHOCTbL 4acoB — napameTp onpegensieT MUHUMarbHbIA UHTEpBar
BPEMEHU, C TOYHOCTbIO KOTOPOro MOXHO 0BecneynTb U3MepeHNe BPEMEHM.
Mcnonb3yeTtca Ans HaxoXaeHua Havnyywero u3 HanaeHHolx PTP mactepa
ana anroputma BMCA.

MocTtaBWUK BpeM. — MHGPOPMALMOHHBIA NapamMeTp, OoTobpaxaroLmnn
Homep kaTeropum no IEEE 1588 (cm. Ttabnuuy A.8 lMpunoxeHna A), K
KOTOPOM MNPUHAONEXUT MNOCTaBLWMK BPEMEHU, ucnonbdyemoin PTP-
MacTepOM.

MpuoputeT 1 — BCnomoraTeNibHbIM aTpubyT, 3agaHHbIN B HACTpoOWKax
cepepa PTP, ncnonesyetca B8 BMCA (4eM MeHbLUe 3HayeHne, Tem bonbLue
npuoputeT cepsepa PTP). BenununHa napameTpa gorfmkHa ObiTb oT 0 go
255.

MpuoputeT 2 — BCrnomoraTtesibHbIM aTpMbyT, 3adaHHbIN B HACTpOWKax
cepepa PTP, ncnonbsyetca B8 BMCA (4eM MeHbLUe 3HayeHne, TeMm bonbLue
npuoputeT cepBepa PTP) B cnyyae, ecnn BblbpaTb Haunyywero macrepa
MO OCHOBHbIM NapameTpamM He yaanocb. BenuumHa napameTtpa [ormkHa
ObITb 0T 0 go 255.

3aknaagka «Ctatnctuka»
Ha 3aknagke B rpacde Tabnuubl «3Ha4vyeHue» OToDOpaxarTcs
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CyYMMapHble CYEeTYMKM MakToB npoTtokona PTP Ha npueme n nepepadye, a
Takke CHYETYMKN NO OTAENbHbIM COODLLEHNAM.

RX Kagpbl — BCe NPUHATLIE OT cepBepa NakeTbl NPOTOKoNa.

Announce — npuHaTble nakeTbl «O0bABNEHUs» oT cepBepa PTP.

Sync — npuHATble NakeTbl « CUHXpOHM3aumnny» ot cepsepa PTP.

Follow up — npuHaTble nNakeTbl OT cepBepa PTP, cogepxawue nepsyto
METKY BpeMeHW NpoToKona.

Delay Response — npuHaTble nakeTbl oT cepBepa PTP, cogepxalume
TPEeTbio METKYy BpEeMeHU NpoToKona.

TX Kagpbl — Bce oTnpasrieHHble cepBepy PTP nakeTbl npoTokona.

Delay Request — oTtnpasneHHble cepBepy PTP nakeTbl, cogepxaiuue
BTOPYIO METKY BPEMEHU NpOTOKoNa.

3aknapgka «MamepeHusa»

Ha 3aknagke otobpaxalTcs 3Ha4YeHUsi napameTpoB, M3MEPEHHbIX MO
npoTtokony PTP.

Mpowrno — Bpems, nNpoLllesllee ¢ Havarna 3anycka tecta «PTP».

OcTan. — Bpemsi, ocTaBLleecst 40 OKOHYaHuA Tecta «PTP».

Tms — 3agepxka Mexny Begywum U BeOoMbiM ycTpomctBoMm PTP,
oTobpaxaeT pasHuUy Mexdy BpeMeHeM npuema coobueHna «Sync»
BE4OMbIM yCTpoMCTBOM PTP 1 BpemeHeM OTNpaBKn 3TOM0 COODLLEHUS.

Tsm — 3agepxka Mexny BeOgOoMbiM WM Begywum yctpouctsom PTP,
oTobpaxaeT pasHuly Mexay BpeMeHem npuema coobuweHna «Delay
Request» Begywum yctponctsom PTP © BpemMeHem OTnpaBkM 3TOro
coobLeHnsa BeJOMbIM.

T cpeagHee — cpefHAA 3ajepXka Mexay Beoywum UM BeLOMbIM
yctponctsom PTP.

PacxoxpaeHune — pacxOoXOeHue LWKan BpeMeHn Mexay Beaylum u
BeOMbIM yCTpoMCTBOM PTP nocne nepBon CUHXPOHU3aLNN.

Sync PDV — nakeTHbIn DKATTEP, BbIMUCNSEMbIA MO COOOLLEHUSM
«Sync».

10.11. TecT naMmepeHUa pacxoxaeHus WKan BpeMeHu

TecT u3MepeHus pacxXoXOEHWs LKan BPEeMEHW B COOTBETCTBUUN C
«MeToaukon u3MeEpPeHUn pasHOCTU (PacXOXOAEHUs) LWKan BPeMeHu Ha
ocHoBe npotokosioB NTP wn PTP (MK PLIB.01.08-2017)» — TecT
«CUHXpPOHU3aLUS», NO3BOMSET N3MEPSATb PACXOXKOAEHME LKA BPEMEHUN OT
pasfMYHbIX MICTOMHUKOB CUHXPOHN3aLMN.

Onsa npubopa MAKC-EMK unCTOYHMKaMU CUHXPOHM3aAUMK MOTyT OblITb:
CUrHanbl CUHXpPOHM3auuM no npotokosly NTP, curHanbl CUHXPOHMU3aLUU
MOHACC/GPS.
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NMpumeyaHue: TecTt «CUHXpOHMU3aUMA» ABMSETCA onuuen npubopa
«08-SYNC».
TecT «CUHXPOHM3ALUA» MOXET 3anycKkaTbCH TOSIbKO C nopta A.

10.11.1. Hactpouku tecta CuUHXpOHM3aLMA

B MmeHio «Hactponkm CuHxpoHusauma» oTobpaxalTcs OeBATb
3aknagok: «Oobwue HacTpomkun», «Hactponku PTP», «Hactpouku PTP-
KNMUeHTay, «UHdopmauus PTP», |«L|a|-||-|b|e FHOHACCIGPS»,|
«CnyTHukn TMTOHACCI/IGPS», «HacTpouku NTP», «MHcopmaumusi NTP
1», «MHbopmauua NTP 2», a Takke nepexog B MeH «PTP Cnucok
cepBepoB» MO kHornke «Bblbop» Ha Bknagke «Hactpoukn PTP» npwu
aKTMBHOM pexmnme Multicast nnn G.8275.1.

3aknagka «O6Lure HaCTPOMKN»

3aknagka cogepXuT OCHOBHblE HACTPOWKK TecTa.

U3mepsiemoe — BbIGOP MCTOYHUKA M3MEPSEMOrO CUrHana n3 BapuaHToB:
NTP knueHT, NTP cepsep, PTP knueHT, PTP cepBep v BHeLWHUI curHan.

Onopa — BbLIOOP MCTOMHWMKA OMOPHOro curHana w3 BapuaHToB: NTP

cepsep, MIOHACC/GPS (B npu6ope THCC), PTP-cepBep W BHELUHWI
curHan (RF).
OnutenbHOCTb — BPEMEHHOW WHTepBas, 3agdaHHblM B opmaTte

«4Y4:MM:CC», B TeyeHume KOoToporo npoxoaut TecTt. Ecnu 3HayeHwe paBHO
HYI0, TO TeCT nget 6eCKOHEeYHo.

OTHOoCUTenbHbIN BpeMEeHHOW WHTepBan — dnar, nNpuM YycTaHoBKe
KOTOPOro 3a HyrneBOe 3HayeHue pasHoCTM pa3 npuHUMaeTcsa nepBoe
N3MepeHHoe 3Ha4YeHune.

KnneHt NTP Ha nopty B — doniar, npu ycraHoBKe KOTOPOro, B KayecTtse
namepsiemoro éyaet BblbpaH curHan NTP-knneHTa, noctynatoLmi Ha nopt B.

OnuHa aHTeHHOro Kabensi, M — BblyMCiieMasa nonpaska Ha 3agepXKKy
curHana B aHTeHHoMm Tpakte ansa NMIOHACC/GPS aHTeHHbl, 3agjaeTcs B
MeTpax aHTeHHOro kabens. [lonpaBka y4yuTbiBaeTca Npu POPMUPOBaHUMK
1PPS ot onopHoro curHana NTOHACC/GPS.

Bbibop M'HCC - BbLIOOp CNyTHMKOBOW CUCTEMBbI, MO KOTOpon Oyner
BECTUCb MNO3ULMOHMPOBaHUE, dopmupoBaHue curHana 1PPS. BapuaHTbl
Bolbopa: «[TIOHACC/GPS», «[TIOHACC», «GPS». Tlpun BblibOpe
«MMOHACC/GPS» yuuTbiBalOTCA AdaHHble OT CNYTHUKOB 06eux cuctem.
Ecnu namennnace NHCC, To npu Bbixoge ¢ 3aknagkn «Obuwme HacTPONKn»
npoucxoauT xonogHaa nepesarpyska moayns M'HCC.

MpumMmeyvaHue: [nsa nposeneHnsa nameperHumn knmeHta PTP, PTP nakeTol
HeoOxoaAMMO 3epkanupoBaTb Ha nNopT A, a He Ha nopTt B, Kak B cnyyaeT C
knneHtom NTP.
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3aknaaka «Hactpounku PTP»

3aknagka coaepXUT HacTPOUKKM TecTa Ans UCTOMHUKA CUHXpoHM3aumn PTP.

Unicast — cnar Bbibopa ogHoagpecHoro pexuma paboTbl NpoTokona
CUHXpOHM3aumn PTP c cepBepamu.

Multicast — dpnar Bbibopa MHOroagpecHoro pexmnma paboTbl NPOTOKONAa
CUHXpoHu3auum PTP c cepBepamum.

G.8275.1 — dnar BbIOOpa MHOroagpPECHOro pexmnma padboTbl NPOTOKONA
CUHXpoHu3auum PTP ¢ cepBepamu no npodunio G.8275.1.

ABTOoOnpeaeneHue AomeHa — diar Bblbopa pexunma, nNpu KOTOpoM
AOMEH onpenenseTca aBToMaTUYECKu.

HomeH — none Bbibopa JOMeHa ANA PYYHOro pexunma.

IP PTP MacTtep — none BBoga IP-agpeca Beayliero yctponctsa asis
ofiHoaOpeCHoro pexumma paboTbl. B MHOroagpecHomMm pexume paboTbl none
3abn10KMpoBaHo.

Unicast negatiation — c¢nar ycTaHOBKM pexuma aBTOCOrnacoBaHuUs C
cepBepom, paboTtatowmm B pexume Unicast.

MHTepBan Announce — nepmog OTnpaBkM COOBLLEHNN «Announce» oT
cepBepa, paboTatowero B pexume Unicast. 3HayeHMe COOTBETCTBYET
norapudgmy 4actoTbl OTAPaBKM COOBLLEHWI.

UHTepBan Sync — nepuog oTnpaBkuM COOOLLEHU «Sync» OT cepsepa,
paboTtatwero B pexume Unicast. 3HayeHne cOOTBETCTBYET rorapudpmy
4YacTOTbl OTMPaBKN COOBLLEHNN.

Npeobpa3oBatb Bpemsas PTP B UTC - dnar ycTaHOBKM pexuma
aBTOCOrfnacoBaHus ¢ cepeepom, paboTarowmm B pexmnme Unicast.

Mocne ycTtaHOBKM Tpebyembix MapameTpoB HeobXoouMMOo nepenTtn B
MeHto «PTP Cnincok cepBepoB» Mo HaxaTuto KHOMKN «BbIGop».

MeHio «<PTP Cnucok cepBepoB»

MeHto cooepxmt 10 CTpoK Ansa oTobpaeHnsa HangeHHbIX B cetn PTP-
cepBepoB gna pexumma Multicast n  G.8275.1. Bblbop cepBepa
OCYyLLEeCTBNAETCS NepeBo4oM Kypcopa K Tpebyemon CTpoke ¢ MHpopMaunen
O cepBepe N HaxkaTuem KHorku «FoToBoO».

[Ons MHOroagpecHoro pexuma paboTbl cepBep, BblGpaHHbIA MO
anroputmy BMCA oTobpaxaeTca Haanucbio «BMCA» B none «Homep».

3aknaaka «Hactponku PTP-knueHTa»
Ha 3aknagke MoxHo yctaHosutb TIE-UTC. TIE-UTC, cek -
OTKINNMOHEHME B CeKyHOax yCTaHOBJIEHHOE Ha cepBepe.

3aknapgka «MHcopmauma PTP»

Ha 3aknagke otobpaxatoTcs napameTpbl BbibpaHHoro cepeepa PTP.
UHT. Announce — nHTepBan mexay coobLieHnamm «Announce».
UHTepBan Sync — nHtepBan mMexay coobLeHnaMn «Sync.

CepBep — IP agpec cepsepa PTP (npu BbibpaHHOM pexume Multicast)
nnn MAC agpec (npu pexume G.8275.1).
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ID — yHUKanbHbln ~ 64-OMTHBIN ~ naeHTudukatop  cepsepa  PTP,
oTobpaxaeTcd B BYX CTPOYKaX.

Homep nopta — napameTp, oTobpaxaoLwmnn Homep NogaepKmBaroLLero
PTP nopta cepsepa PTP.

[loMeH — JOMeEH, B KOTOPLIV BXOOUT Befyllee ycTponucTtso PTP.

Bepcusa PTP — Bepcusa npoTokona, MoOXeT NpUHMMaTh 3HadeHne 1 nmbo 2.

CmeweHune ot UTC — KonuyecTBO cekyHa mexay wkanamm PTP 1 UTC.
B cnyyae otcyTtctBUS MHGOpMaUMKM OT cepBepa CMELLEHUE MPUHMMAETCH
paBHbIM HYMIO.

Knacc 4acoB — napameTp, onpegenswowmnm  KayeCTBEHHOe
TEXHOSIOrMyeckoe COOTBETCTBME BeayLero yctponcrtesa PTP.

ToYyHOCTb 4YacoB — napameTp onpegendeTr MUHUMarbHbIA UHTepBan
BPEMEHU, C TOYHOCTbIO KOTOPOro MOXHO 0BecneyYnTb U3MepEHNE BPEMEHM.
Mcnonb3yeTca Ans HaxoXa4eHUs Hauny4ylwero u3 HanaeHHblx PTP cepsepoB
ana anroputma BMCA.

NMocTtaBWMK BpeM. — WMHGOPMALMOHHbLIA NapameTp, OTobpakaroLnin
Homep kaTeropum no IEEE 1588 (cm. Tabnuua A.8 lMpunoxeHune A), K
KOTOpPOM MNpPUHAONEXWUT MNOCTaBWUWK BPEMEHU, ucnonb3yembin PTP-
MacTepoM.

MpuoputeT 1 — BCrnomoraTtenbHbIM aTpMbyT, 3adaHHbIN B HACTPOMKax
cepsepa PTP, ncnonbsyetca B8 BMCA (4eM MeHbLUe 3HayeHne, Tem bonbLue
npuoputeT cepBepa PTP). BenuumHa napameTpa gosmkHa ObiTb oT 0 go
255.

MpuoputeT 2 — BCnomoraTtesnbHbIM aTpMbyT, 3adaHHbIN B HACTPOMKax
cepsepa PTP, ncnonosyetca B8 BMCA (4eM MeHbLUe 3HayeHne, Tem bonbLue
npuoputeT cepBepa PTP) B cnyyae, ecnn BblbpaTb Haunyywero macrepa
No OCHOBHbIM MapameTpaMm He yaanocb. BenuymHa napameTpa AgorkHa
ObiTb OT 0 go 255.

MepemeweHne no Tabnuue npoucxoamt MOCTPAHUYHO C MOMOLLbLO
knaesuw «Beepx» 1 «BHU3».

3aknapka «daHHble NMTOHACC/GPS»

Ha 3aknagke otobpaxatoTcs napameTpbl COCTOSHUS.

NMOHACC/GPS cuHXp. — HanuMyne CUHXPOHM3auMM CO CnyTHUKaMU
MOHACC/GPS.

PPS cuHXp. — Hannyue cmrHana cMHxpoHunsauum 1PPS.

Hata — 3HayeHne gatbl UTC, nonyyeHHoe B pe3yrnbTaTe CUHXPOHU3aLNK
co cnyTHukamu NMTIOHACC/GPS.

Bpema - 3HadeHue BpemeHn UTC, nony4yeHHoe B pesyrnbraTe
CUHXPOHU3auum co cnytHukamm NMOHACC/GPS.

LLiupoTa — yrnoBoe OTKMNOHEHME 3Ha4YeHUA reorpadouyecknx KoopauHat
aHTeHHbl npuemHuka [TIOHACC/GPS ot akBaTtopa. MoxeT npuHumaTb
3Ha4yeHna ot 0° 0o 90° n 6uiBaeT CEBEPHON UMK HOXKHOM

donrorta — yrnoBoe OTKIOHEHME 3HaYeHus1 reorpadudeckmx koopanHat
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aHTeHHbl npuemMHuka [JIOHACC/GPS ot HyneBoro mepuamnaHa. MoxeTt
npuHUMaTb 3HadeHna oT 0° go 180° u GbiBaeT 3anagHON UM BOCTOYHOMN.

PDOP — CHwXeHWe TOYHOCTM MO MECTY T[OJIOXKEHUA, ONnucCbiBaeT
reomMeTpuyeckoe B3aMMopacronioXXeHne CnyTHUKOB OTHOCUTESNbHO aHTEHHbI
NpUeMHuKa.

HDOP — cHWXeHne TOYHOCTU B FOPU3OHTasIbHOW NITOCKOCTM.

VDOP — CHWXeHWe TOYHOCTU B BEPTUKANbHOW MIMOCKOCTMU.

Mcn. cnyTHUKM — KONMMYECTBO CMYTHUKOB, 3a0€eWCTBOBaHHbIX B
CUHXPOHU3aLMN.

MepemeweHne no Tabnuue npoucxoamT MOCTPAHUYHO C MOMOLLBIO
knaeuw «Beepx» 1 «BHU3».

3aknapka «CnytHuku NTOHACC/GPS»

Ha 3aknagke otobpaxkaloTcs napameTpbl COCTOSAHUS.

PRN — Homep cnyTHuUKa.

Yron — yron BO3BbIWEHUS CNyTHUKA. MoXeT npyHuMaTh 3HavyeHnsa ot 0°
no 90°.

A3NMyT — a3mmyT cnyTHUKa. MoxeT npuHuMaTh 3HadeHus ot 0° go 359°.

OCLU — oTHoweHne curHan-wym. MoxeT npuHuMaTh 3HadveHust ot 0 oo

99 nb.
Mcn. — wucnonb3oBaHMs curHana oOT CNyTHMKA B anroputme
CUHXPOHM3ALUMN.

MNepemelleHne no Tabnuue nPOUCXoaUT MOCTPAHUYHO C MOMOLLIBIO
knasuw «BeBepx» n «BHU3».

3aknapgka «Hactpounkn NTP»

3aknagka cogepXXuT HaCTPOWKKU TecTa ANnsa ABYX BO3MOXHbIX NCTOYHUKOB
CUHXpOHM3aumn no npotokony NTP.

CepBep 1/CepBep 2 unu KnueHt NTP — HacTpoumku Ona nepsoro,
BTOpOro cepsepa nnu knneHta NTP.

IP appec — none BBoga |P-agpeca cepBepa CUMHXpOHM3aAUUM MO
npotokony NTP.

UDP nopT — Homep nopta UDP.

UHTepBan, ¢ — ycTaHOBKa nepuoaa oTnpaBkn COOBLLEHUIN B CEKYHOAX.

3aknagku «Hdopmauma NTP 1» / «MHhopmauma NTP 2»
3aknagku otobpaxatoT napameTpbl BbibpaHHoro cepsepa NTP.

IP appec — IP-agpec cepBepa cUHXpOHM3auun no npotokosnly NTP.

NTP Bepcusa — Bepcus npoTokona.

Cnon — yacoBou cnon. 3HayYeHUs U COOTBETCTBYHOLLME UM OMUCAHUSA
npueeneHbl B Tabnuue A.9 MNpunoxeHna A.

MHTepBan onpoca — wuHTepBan Mexay nocregosaTefibHbIMU
COODLLEHNAMMN.
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TOYHOCTb — TOYHOCTb CUCTEMHbIX 4YacoB. 3Ha4YeHne paBHO OBOUYHOMY
norapugomy cekyHz.

3aaepxKKa — BYXCTOPOHHSAS 3a4epKKa pacnpoCcTpaHeHUs curHana.

Oucnepcua — gucnepcus 4ns UICTOYHUKA BPEMEHM.

MOeHT. UCTOYHUKA — MOEHTUAMKATOP MCTOYHUKA, onpeaensaiowmn Koa
NCTOYHMKA CUHXPOHN3aLNMN.

10.11.2. Ctatuctuka tecta CUHXpOHU3auma

Bua meHio «CMHXpOHMU3aUmMA» nokasaH 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. -1458 . 674mMc
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 « CUHXpOHU3aLnNA»

MeHto TecTta coaepXuT PYHKUMOHAITbHbIE KIaBuULK B pexume Tabnuubl
n rpadumka:

CrapTt/CTOn — 3anyck n ocTaHOBKa TecCTa.

HacTtp. — gocTyn Kk HacTponkam TecTa.

MNpadmk/Tabnmua — otobpaxkeHne pesynbTaTOB TeCcTa B rpadomyeckom
nnu TabnmnyHom Buae.

Casur/MacwT. — nepekntoveHne pexumma «Casur» nnm «MacwTtad» ans
npocmoTpa rpadgukoB. B pexume «Cosur» knasuwamun «BnpaBo»
«BneBo» oOcCyLIeCTBNAETCA CMeLleHne rOopuU30oHTanbHOW, a Krasuwamu
«BBepx», «BHU3» — BepTUKaNbHON OCU B COOTBETCTBYHOLLYIO CTOPOHY. B
pexnme «MacwTtab» knasuwamu «BnpaBo», «BneBo» ocyulectBnsaercd
nameHeHne macwTtaba ropusoHTanbHOM OcCKW, a knaBuwamn «BBepx»,
«BHM3» — BepTUKanbHON OcH.

B npouecce npoBegeHna Tecta nons  Tabnuubl  3anosHATCSA
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aBTOMaTM4eCKM B COOTBETCTBUW C pesynbTatamm usmepeHun. Tabnuua
coaepXuT crneyouwme obme nong:

Mpowno — Bpemsd, npowelwiee C Hadana 3anycka TecTa
«CUHXpOHU3aUMAY.

OcTan. — BpeMmsi, ocTaBLleecsi 40 OKOHYaHUs Tecta « CUHXpOHU3aumay.

APh MrH. — Tekywee 3HadeHue pasHocTu ¢asbl curHanos PPS ot aByx
NCTOYHUKOB CUHXPOHM3aLNN.

APh MMH. — MMHMManNbHOE 3a BeCb Mepuos W3MEpPeHUst 3HadeHue
pa3HocTn ¢pasbl curHanos PPS OT ABYX MCTOYHUKOB CUHXPOHU3ALUMN.

APh cpepnH. — cpegHee 3a BeCb nepuoa U3MepeHns 3Ha4yeHne pasHoCTU
drasbl curHanos PPS oT ABYX MCTOYHUKOB CUHXPOHU3aLUUN.

APh mMakc. — mMakcumaribHOe 3a BeCb Nepuon U3MepeHus 3HadeHue
pa3HoCcTn ¢pasbl curHanos PPS OT ABYX MCTOYHUKOB CUHXPOHU3ALMN.

Pacx. Bp/d - pasHiMya BpeMeHM W Jatbl OT ABYX WCTOYHUKOB
CUHXPOHM3aLUMN.

Onop. Bp/ — TekyLiee 3Ha4yeHne aaTbl U BPEMEHM OMOPHOro UCTOYHUKA
CUHXPOHM3aLUMN.

Uam. Bp/[l — Tekywee 3HavyeHWe [aTbl U BPEMEHU W3MEPSEMOrO
MCTOYHMKA CUHXPOHM3aLNN.

** [IpumeyvaHue: PacxoxgeHne gaTtbl U BPEMEHU BO3MOXHO U3MEPUTH
TONbLKO MNPWU UCMNOMNb30BAHUN UCTOYHUKOB CUHXpOHU3auun: PTP, NTP un
MOHACC/GPS.

Mpadhmk — oToOpaxaeT BpeMeHHoN nHTepBan 3a nocrnegHune 120 cekyHa
BO BpeMsa paboTbl TecTa 1 3a nocnegHue 20 MUHYT NOCre OCTaHOBKM TeCTa.

10.12. YTunutbl TCP/IP

10.12.1. dxo-TecTupoBaHue

Oxo-TectTnpoBaHue (Ping) npumeHsaeTca Onst NPoBEPKM OOCTUKMMOCTHU
onpeaeneHHoro ysna cetn. YCTPOUCTBO, KOTOPOMY npefHasHavaeTcs Kagp,
€Cfnm OHO CMnocobHO oTBe4vYaTb, OTBETUT Ha 9XO0-3anpoc, MOCaHHbIN
cornacHo npotokony ICMP, 3xo-oTBETOM, MO KOTOPOMY MOXHO paccyuTaTb
ABYXCTOPOHHIOK 3a4EPXKKY.

Bua meHio «9x0-TecTupoBaHMe» nokasaH Ha pucyHke 10.17.

PesynbTat TecTupoBaHus npegocrtaBnseTcs B BuMae Tabnuubl, KoTopas
oTobpaxkaeT WMHMOpMaUMIO MO LWEeCTM MNOCAegHMM 3anpocam, a Takke B
BUOe CTaTUCTUKN 3a BeCb MNOCNeOHUW WHTepBan TecTupoBaHus. [lepBbin
ctonbey Tabnuubl oTobpaxaeT Homep 3anpoca. Bropon ctonbey — ctatyc
3anpoca, KOTopbI MOXET NPMHUMATb 3HAYEHUS:

— 3anpoc — 6bIn1 OTAPaBEH 3X0-3anpoc, HO OTBET MNOKa He NpULLEST;

— Mpowen — Ha 3x0-3anpoc ObiN NoAyYeH NpaBuUibHbIA OTBET;
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— TaumayT — UCTEeKIO BpeMd OXnaaHMUs oTBETa Ha 9X0-3anpoc;

— lMpepBaH — OXngaHMe OTBEeTa Ha nocnegHur 9xo-3anpoc 6bIno
NnpepBaHO NoSib30BaTENIEM.

Tpetun ctonbeu otobpaxaeT pasmep NOCraHHOro Kagpa B bantax.

UeTBepTbit  cTONOeL, oToOpaxaeT  OBYXCTOPOHHIOW  3afepXKy
pacrnpoCcTpaHeHus.

PING || R T= 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. 3xo-TecTupoBaHue

HacTpoukun axo-3anpoca

IP appec — agpec nony4artens - yCTPOMUCTBO, HA KOTOPOE MOCbINAKTCS
ICMP-nakeTbl 4Nd NPOBEPKN €ro AOCTMXKUMOCTMW.

OnuHa naketa - anuHa kagpa B Oawutax. [Ons ceten, He
noggepxumBawowmnx Jumbo-kagpbl, MakcumanbHasi anuHa  Nosie3HoM
Harpy3kn ICMP-nakeTa paBHa 1472 6aunTa, a anuHa Bcero kagpa 1518 6ant.

Bpems oxunaaHusa, MC — BpeEMSI OXXMOAHUSA OTBETA Ha MOCMAHHbLIN MNakKeT,
TeCTa 3X0-3anpoc, BblpaXXeHHOE B MUMNIUCEKYHOAX.

CraTucrtuka dxo-3anpoca

Mo pesynbTatamMm BbIMOMHEHUS 3XO-TECTUPOBAHUA NPEAOCTaBMAsATCSA
cnegyowmne naMepeHHble napameTpsbl:

OTnpaBneHo — KONMYEeCTBO OTNPABIIEHHbIX KAAPOB;

NMony4yeHo — KONMYECTBO NOSYYEHHbIX KagpoB;

NMoTepsAHO — KONNYECTBO NOTEPSIHHBIX KAAPOB;

3apepxka:

CpenHsaa — cpegHasa 3agepkka B MUNNIMCEKyHAAX;

MuHMManbHaa — MYMHUMAarnbHasa 3agepXXka B MUIIIIMCEKYHOAX;
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MakcumanbHaa — MakcumanbHas 3aepXxKa B MUTNTUCEKYHOAX.

10.12.2. MapuwpyT (Traceroute)

Tect MapwpyT npuUMeHseTca ONs  onpedesieHns  MapLipyToB
npoxoxaeHus kagpoB B cetax TCP/IP. B npouecce Tecta B cCTpokax
dopmupyemon  Tabnuubl oToGpaxaeTcsas  MHGopmauma obo  Bcex
NPOMEXYTOYHbIX MapLupyTusaTopax, 4yepes3 KOTOopble MpPOXoAuT Kagp Mo
NyTU K KOHe4yHoMmy y3ny cetn. Bua meHio «MapwpyTt» 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 TecTupoBaHUs npegocrtaBnsdeTcs B Buae Tabnuubl, KoTopas
oTobpaxaeT WMHGOpPMaUMIO O MPOMEXYTOYHbIX Yy3nax. [lepBbii cTondey
Tabnuubl oTobpakaeT HOMep NPOMEXYTOYHOro y3na. Btopon ctonbey — IP-
afpec NMpPOMEXYTOYHOro yana. B crnyyae vcTeyeHus BpeMeHW OXuaaHus
OTBeTa B CTPOKe oTobpaxaetcsa Hagnucb «Taumayt»*. Tpetuin ctonbey
oToOpaxkaeT 3agepxKy OTknuMka Yys3na. [lepemelweHne no Tabnuue
NPOUCXOANT MOCTPAHUYHO C NOMOLLLIO KrnaBuw «BBepx» 1 « BHU3».

** MpumevaHmne: MHorve yanbl ceTn BNOKMPYOT BO3MOXHOCTb OTBETOB
Ha kagpbl ICMP npoTokona, B Takmx cryvasix BbIBOOUTCS coobuieHne
«TanmayT».

HacTtpounku Tecta MapwpyT
IP agpec — IP-agpec nony4aTtensi, KOHEYHOro y3na ceTu.
OnuHa nakeTta — AnvHa kagpa B bantax.
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Bpemsi oXXuaaHusa, Mc — BpemMsl  OXuOaHWs oTBeTa Ha 3anpoc Ot
MPOMEXYTOYHOrO y3ra CeTU, BblIpaXXeHHOE B MUNMNNUCEKYHOAX.

10.12.3. DNS

DNS (cuctema OOMEHHbIX WMeEH) — pacnpegeneHHass cuctema Ans
nonyyYyeHMn MHgopmMmauun o gomeHax. OyHKUMs nossonsdeT nonydatb IP-
aZlpec xocTa Mo ero JOMeHHOMY UMEHW.

Bua meHtio «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

Hactpownku tecta DNS

Uma pomeHa — JOMeEHHOE UM4, No KoTopomy OyaeT npomsBeaeH DNS-
3arnpoc.

CtaTyc — TekyLMi CTaTyC BbINOSIHEHUS TeCTa.

IP pmomeHa — nony4yeHHbIn IP-agpec gomeHa.

B Tecte DNS B none «Ctatyc» MOXeT npuvHUMaThb cregyloume
3Ha4YeHu4:

— Mpowen — TecT npoLuesn ycnewHo u nonyyeH oteeT Ha DNS-3anpoc;

— B npouecce — otnpasneH DNS-3anpoc, TeCT B OXKMaaHUM OTBETA;

— TammayT — B npouecce 3anycka TecTa npousowsa owunbka
(HenpaBWnNbHOE UMS AoOMeHa 1 T. 4.);

— « » — TecCT eLlle He 3arnyckancs Hu paasy.
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10.12.3. IP CkaHep

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

Bua meHio «IP CkaHep» nokasaH Ha pucyHke 10.20.

PesynbTtat TecTupoBaHua npeacTaBneH B Buae Tabnuubl, KoTopas
oTobpaxaeT WHGopmaumio o6 yanax ceTtu. [lepBbi cTonbey Tabnuupl
oTobpaxaeT HoMep 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

HacTtpouku tecta |IP CkaHepa

HavyanbHbIn agpec — IP-agpec, HauyMHasi ¢ KOTOPOro npou3BOAUTCS
CKaHupoBaHue ceTu.

KoHeuHbIn agpec — IP-agpec, KOTOpbIM 3aKaH4YMBaEeTCS CKaHWMpOBaHWE
ceTu.

Bpems oxugaHua, Mc — BpeMsa oxuaaHusa otBeta Ha ARP-3anpoc ot
y3ria ceTu, BblpaXeHHOEe B MUMNIMCEKYHOaX.

Kon-Bo npo6 — konunyectBo ARP-3anpocoB, oTnpaBnsemMbiXx OQHOMY
y31y ceTu.

10.13. AnarHocTuka megHoro Kabens

TecTupoBaHue kabenst npoBoAUTCS B [iBa 3Tana: TecT KayecTBa Kabens
n onpegeneHue napameTpoB BWUTbIX nap. [lpu TecTte kayectBa kabens
ncnonb3yeTcs pednekTomeTpu4ecknin MeToa AMarHoCTUKM HEUCNPaBHOCTU
C U3MepeHMeM pacCTosHMA OO0 MecTa fedekTa M Tuna HeucrnpaBHOCTU
kabena n BUNoOK. TecT kadecTBa Kabens ocyLecTBAsSeTCS Npu OTCYyTCTBUU
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CUHXPOHU3aUUM B NUHUK, Taknm obpas3om, BO BPeEMS BbINOSIHEHUA TecTa
nHamkatop Link 6yaeT racHytb. TeCT NMpoBOAUTCHA OTAESNbHO ONSA KaXaow
BuToun napsol (Bl) 1-2, 3-6, 4-5, 7-8 pasbema RJ-45.

Buo meHwo «[MarHocTUKa MegHoro kabensi» B TabnuyHom 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

Buo wmeHio «[narHocTMKa MegHoOro KkKabensi» B BUAE CXEMb
KOMMYyTauum 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. lnarHoctnka megHoro kabens. Cxema kommyTtaumm
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MeHto TecTta coaep>XuT Tpy (PyHKUMOHAamMNbHbIE KNaBULLIW:

CtapTt A — 3anyck Tecta Ha nopty A.

CrapTt B — 3anyck Tecta Ha nopty B.

Cxema/Tabnuua — otobpaxkeHue pesynbLTaToB TECTa B TabnNMyHOM BuAe
NN B BUAE CXEMbl KOMMYTaLNN.

CtaTuctuka Tecta kabensa coaepXxuT criegyrolime nons:

Cratyc — pesynbrtaT TecTa KadectBa kabensi, MoOXeT OblTb
cnegyoLwnmmn;

— Hopma — kabenb B HOpMeE 1 NOAKMNIYEH K NUHUN;

— OwunbKa — TeCcT He NnponaeH™;

— O6pbIB — 00pbIB B BIT;

— K3 — kopoTkoe 3amblkaHue B BIT;

— YnoB. — YOOBNETBOPUTENBHO™ *,

AncT. — paccTosiHMe OO0 MecTa KOPOTKOro 3amblkaHna unn obpbisa nnbo
TOYKM CYLLECTBEHHOro OTpPaXKeHUHA MOCMaHHOro nMmnysbca B crydae, Koraa
none «CrtaTyc» npuHMMaeT 3HavyeHWe «ympoB.». B cnyyae KOpPOTKOro
3aMblkaHna unn obpbiBa NUHUM PacCTOAHME [0 MeCTa HeucnpaBHOCTU
onpeaenseTca pednekToMeTpM4YeCKMM METOAO0M C TOYHOCTLIO +/-1 meTp. B
MHbIX Cnyyasax anvHa kabens namepsieTcsa ¢ To4HOCTbio 4o 10 MeTpoB.

Kanan**** — kanan MDI nn6o MDI-X (cMm. Tabnuuy A.7 MNpunoxeHue A).

MonapH. — nondpHocTb BUTOM napbl. MoXxeT npuMHUMaTb 3HAYEeHUS:
nosioXuTenbHas “+” unu otpuuartesnibHas “-”.

3aa. — 3agepxka nepekoca B BblbpaHHOM BUTOW MNape BCreacTBue
pasHOCTU AJIVH OTAESbHbIX Nap, NoKasbiBaeT Pa3HOCTHYIO 3a4epXKy AaHHOMU
BUTOW MNapbl OTHOCUTENbHO CaMOW KOPOTKOW BUTOW napbl. [lorpelwHocTb
N3MepeHnst — 8 Hc.

Mpamon/Kpocc - Tun «kabena npu U3MEpPeHUM naTy-Kopaa,
NoAKN4YeHHOro kK obomm noptam A u B.

** MpumeyaHue: B cnyyae, ecnu BO BpeMsa TECTUPOBAHUA Ha AanbHEM
KOHUE NUHMS Haxogunacb B pexume dopcmpoBaHHbix 100 Méut/c 6e3
aBTocOornacoBaHmMs W nNpu  3TOM He  Oblna  aBTOMaTUYECKU
pacCUHXPOHMN3NpOBaHa.

*** Mpume4vaHue: B Bl HeT KOPOTKOro 3amblkaHUA U HET 06pbIBA NTMHUM,
HO aMnuMTyda OTPaXKeHHOro curHasna Huskad, Hanpuumep, no nNpuynHe
MNSIOXOro KOHTaKTa B BUIKaxX Un po3eTKax.

**** [lpumevanue: [ns  npamoro  kabens  aBTocornacoBaHue
npoucxoant no cxeme MDI-MDIX, ans nepekpecTtHoro kabensa - no cxeme
MDI-MDI vnn MDIX-MDIX.

OnpeneneHne napameTpoB BUTbIX Map  OCYyWeCTBRAdeTca  npwu
CUHXPOHU3NPOBAHHOMN JIUHUN.
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10.14. OnTnYecKumn TecTt

dyHKkuna obecneunBaeT oTobpaxeHne wuHGoOpMaLmMMm 00 OCHOBHbIX
Xapaktepuctnkax SFP mogynen M KOHTPONb MNapamMeTpoB B pexunme
pearibHOro BpeMeHu.

Bua meHio «OnTnyeckun TecT» nokasaH Ha pucyHke 10.23.

4B 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. OnTu4eckum Tect

3aknagka «MHdopmauusa»

Ha akpaHe oTobpaxaeTcs nHdopmauma od SFP mogynsax, BCTaBneHHbIX
B nopT A unu B. [Ina nepekrnovyeHns mexagy noptamm Heobxoammo BCTaTb
Kypcopom Ha cTpoyky «SFP moaynb A(B)» n knasuwamun «BnpaBo» u
«BneBo» BLIOpaTb nopt A unu B.

B MeHio oTobpaxkaeTcsa crneayowas nHpopmaums

NMpounssoautenb — nponssogutens SFP mogyns. MNpu BeiIHyTOM Moayne
none otobpaxkaeT 3Ha4yeHue «HeT SFP moayns».

CepuMHbLIN HOMEpP — CepurHbIN HOMEp MOoAyNns No HOMEHKNnaType
npoussoanTens.

PeBu3una — sepcus moayrnsi N0 HOMeHKNaType npousBoauTens.

Hdata — gata npousBoacTea.

Homep naptm — HoOmMep naptMm MoAynd NO HOMeHKnaType
npounssoguTens.

OnuHa BonHbl — paboyas anvHa BornHbl SFP Moayns, BblpaXXeHHasa B
HM.

3aknapgka «MoHUTOpUHT (DDM)»**
®PyHKUMA obecnevMBaeT KOHTPONb MapamMeTpoB BXOOHOW U BbIXOOHOM
ONTUYECKOM MOLLHOCTU U TeMmnepaTypbl BHYTpu SFP mogyns.
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B npouecce npoBegeHus Tecta pesynbTatbl NPeacTaBsalOTCA B BuAe
Tabnuubl, NOMS KOTOPOW 3arofHATCA aBTOMaTUYEeCKN B COOTBETCTBUU C
pesynbTtatamu  uaMepeHun. [Ona nepeknoveHna Mexagy nopramu
HeoOXoOAMMO nepenTn KypcopoM K cTpouky «SFP mopynb A(B)» u
knaesuwamun «BnpaBo» 1 «BneBo» Bbibpatb nopt A nnu B.

Temnepatypa — Tekywee 3HayeHMe TemnepaTypbl BHYTPU MOAYNS,
namepeHHoe B °C.

PBX. — TeKkyllee W3MEepeHHoe 3HayeHMe BXOO4HOW MOLLHOCTHU
ONTUYECKOro curHana, uamepeHHoe B MBT 1 B abm.
P BbIX. — Tekyllee W3MEPEHHOEe 3Ha4yeHWe BbIXOQHOW MOLLHOCTHU

ONTMYECKOro curHana, nusmepeHHoe B MBT 1 B abm.
**Mpumeyanmne: He Bce SPF moaynu nopaepxuBaroT  pyHKUUIO
LMdPOBOro KOHTPOSS NapamMeTpoB.

10.15. YaaneHHoe ynpaBneHue OAM

C nomouwbto doyHkuui npotokona OAM npubop MAKC-EMK nossonsiet
oTobpaxaTb MWHGOpPMaLMIO O MNOAAEPXMBAEMbIX pexumax paboTbl
yOaneHHoOM CTOPOHbI, a Takke BKMOYaTb pPexum Lwnenda B yoareHHOW
TOuKe.

Bug wmeHo «OAM» nokasaH Ha pucyHke 10.24. OHO copepXxut
cnegyroLine HacTPOMKN:

Pexum OAM - BbiGop pexuma OAM ans gaHHOro noprta, MOXeET
NPUHUMATb 3HAYEHUS:

— AKTUBHBbIN — nNopT MoxeT oTBedaTb Ha OAM koMaHObl OT yAaneHHbIX
YCTPOWCTB, nepuogunyeckn nocbinaetr komaHabl OAM  obHapyxeHus
yaaneHHbix yctponcts (OAM discovery), a Takke MOXET BKNOYaTb Lend
NnepBOro ypoBHS Ha yoaneHHOM YyCTPOWUCTBE;

— MaccuBHbLIN — NOPT MOXET Torbko oTBeyaTb Ha OAM komaHgbl OT
yAarneHHbIX YCTPOUCTB;

— BbIKno4YeH — pyHKUMS BbIKITHOYEHa.

3aknagka «YpaneHHoe ynp.» otobpaxaeT pexumbl paboTbl U HACTPONKK
yAarieHHOW CTOPOHbI, COAEPXUT cneayroLime nons.

MAC-aagpec — MAC-agpec obHapy>XeHHOro yganeHHoro ycTponcTaa.

Vendor — yHuKanbHbI NOEHTUAMKATOP YAaneHHOro ycTponucTBa.

Ypan. wneud — nogaepxkka BKNHOYEHUS OYHKUMKU wnendga yaaneHHbIM
YCTPOWCTBOM.

Pexum OAM yaan.— pexum OAM ypaneHHoro yctponctBa. COCTOSHUSA
aHanorn4Hbl Hawemy OrnMcaHuIo BbiLLE.

Unidirectional — nogaoepxka  oQHOHANPaBNEHHOr0  COeAMHEHUS
yOaneHHoro ycTpoucTBa.
Link events — noggepxka yBegomneHun o6 owmbkax coeanHeHus

yOaneHHoro yCcTpoucTBa.
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Ecnn ypaneHHoe yCTPOWCTBO nogAdepXuBaeT (YHKUUIO  BKIHOYEHUSA
lwnenda, ero MOXHO BKMHOYUTb WU BbIKMIKOYUTL C MOMOLLBIO KHOMOK
«CTtapTt» n «Ctony.

A-xB 1000F 1000F

HacTporKA

Fesxhm 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

DY13:59

PucyHok 10.24. YaaneHHoe ynpasneHme OAM

NMpumeuvaHue: lNepen nposBegeHMemM TeCTOB C reHepauuen Tpaduka
dyHkumo OAM Ha nopTy, KOTopbIn ByaeT reHepnpoBaTb TECTOBbIN TpaduK,
HeobXoaUMO BbIKMOYATb UK NEPEBOAUTL B NACCUBHbLIN peXxum paboThbl.

10.16. BER TecT
10.16.1. OnucaHue BER TecTa

BER TecT gaBndetcss TeCTOM MNEepPBOro YPOBHS, KOTOPbIA MO3BONSAET
TeCTUpOBaTb KaHan Ha Hanuune 6uToBbIX owmnbok. KoaddmuneHT BUToBbIX
ownbok (BER) paBeH OTHOLWIEHMIO 4Yncha NPUHATBIX BUT ¢ owmbkamu K
o0LLEeMY YMCny NPUHATBIX OUT.

BER Tect He npegHasHadeH [N TeCTMPOBAHUSA Y4yacCTKOB CeETMH,
cogepxalmx ceteBoe obopygoBaHMe BTOPOro M TPETbErO YPOBHS, T.K. Npu
aToM ByayT NPOMCXOAnTb NOTEPU KagpoB HA 3TOM 06opyaoBaHUMN.

[Mpn TecTMpoBaHMM y4acTka CeTU C 3aBOPOTOM MO cxeme «A» (CM.
pucyHok 10.6), B yaaneHHoOn Toyke HeobxoauMo BKIOYaThb LWend nepsoro
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 MeHto cTaTyca Tecta oTobpaxatoTca cnegytoume nons:

Mpowno — Bpems, npoweulee ¢ Ha4ana 3anycka BER TecrTa.

OcTanocb — BpeMmsi, ocTaBlUueecst 40 OKOH4YaHuA BER TecTa.

RX OUT — KONNMYECTBO NPUHATBIX OUT.

Rx Ebit — konnyecTBO NPUHATBLIX BUT C OLLIMOKaMu.

BER — OTHOLWEHWe 4ncrna npuHATLIX OUT ¢ owmnbkammn K obLiemy yucny
NPUHATBIX OUT.

LSS — KOnn4ecTtBO CeKyHA C OTCYTCTBMEM CUHXPOHM3aUMKU C TECTOBOM
nocrieqoBaTeNbHOCTLIO.

LOS — KONMM4eCTBO CEKYyH[, C OTCYTCTBMEM CUHXPOHMU3ALMN C TMHUEN.

LSS, %% — OoTHOLWIEeHne BpeMeHn, B TeYeHMe KOTOPOro OoTCyTcTBOBana
CUHXPOHMN3aLKNS C TECTOBOW NOCIiegoBaTeNbHOCTLIO, KO BpeMeHM OT Havana
TecTa.

LOS, %% — oTHOLWIEeHMe BpeMeHU, B Te4eHne KOTOpPOro OoTCyTcTBOBana
CUHXPOHN3aUUS C NIMHMEN, KO BPEMEHW OT Hayana Tecra.

10.16.2. HacTtponku BER TecTa

B meHto HacTpomnkm otobpaxatrotcs nons:

Tun nocnea. — BbIOOP TUNa NocnegoBaTenibHOCTU: NONb30BaTENbCKas,
3agaBaemas B none M.MNocn., MNCI1 2% -1, 2% -1, 2% -1, 22 -1, 2% -1, 2% 1,
CRTP.

M.Mocn. — 32 6uta nonb3oBaTenbCKOW NocrneaoBaTenbHOCTU.

OnuvHa Kappa — onvHa Kagpos, BelpaXkeHHas B 6banTax, reHepmpyemMbiX B
TecTe.

En. unamepeHmsa — BbLIOOp eauHWUL, U3MEpPEHUs, B KOTOpbIX Oyaer
3agaBaTbCA 3Ha4eHne Harpysku: %, Kbut/c, MéuT/c.
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Harpy3ska — 3Ha4yeHue Harpysku.

OnuntenbHOCTb — BPEMEHHOW WHTepBas, 3afdaHHblM B opmaTte
«4Y4:MM:CC», B TE€YEHME KOTOpPOro npoxoamt TecT. Ecnn 3HayeHume paBHO
HYIt0, TO TeCT naetT 6ecKkoHeYHo.

OTtcTyn**, 6anT — 3Ha4YeHne oTCcTyna B BanTax HenocpeacTBEHHO Nocre
nona «llpeambyna», nocrne KOTOPOro HayMHAeTcsi BCTaBKa TeCTOBOW
nocregoBaTenibHOCTM.

OXupgaHue CUHXP., MC — BPEMS OXUOAHUS CUHXPOHU3AUUKM OBYX
NOpPTOB.

** NlpumevaHue: OTCTyn OOMKEH ObiTb MEHbLUE UM pPaBeH Pa3HOCTU
ANvHbI Kagpa n 16 6anT.

10.17. TectnpoBaHue nepepayuvm BugeogaHHoix VDI IPTV
NMpumeyanune: Tect «MDI» aBnseTtca onuuen npnbopa «08-1PTV».

Tect MDI mMoxeT ObiTb MWCMNONb30BaH B KayeCTBE WHCTPYMEHTa
NepBUYHOM OMArHOCTUKN W nokKasaTesis KayecTBa nepefayv BUAEOLAAHHbIX
yepes cCeTb. [ecT peanu3oBaH B COOTBETCTBMW C peKoMeHJaunen
RFC 4445, onepupyeT OBYMA  U3MeEpPAEMbIMU  XapaKTepPUCTUKaAMMU:
koappuumeHtom notepb (MLR) n koadbdpuumeHTom 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

3aknaagka «UNI»

Bce napameTtpbl onpegensitoTcad B COOTBETCTBUM C  HACTPOMKaMU
napamMeTpoB MHTEP(ENCOB TEKYLLIErO NopTa.

CKOpOCTb — YCTaHOBMIEHHAs CKOPOCTb Mepedadn AaHHbIX Mexay
npnbopom n DUT.

Oynnekc — yCTaHOBMEHHbIN PEXUM AOYNIEKCHOCTU Mexay npnbopom u
DUT.

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

3aknagka «3aronoBoK»
3aknagka coaepXuMT OOMHAKOBbIE MOSSi HACTPOEK AnA BCEX TECTOB C
reHepauuven Tpadpumka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

3aknapka «[JononHUTenbLHoO»

OnuTenbHOCTb — BpEMEHHOW  UMHTepBarn, 3afaHHbii B opmaTte
«4Y4:MM:CC», B TeYeHMe KOTOpOoro npoxogut Tect. Ecnu 3HavyeHwe paBHO
HYM0, TO TeCcT naet 6eCKoHeYHo.

En. usmepeHuns — BbIOOp eavHUL, U3MepeHusi, B KOTOpbIX OyaeT
BBOOMTLCA 3Ha4YeHne B norne «Harpyska».

Harpy3ska L4 — BeniMymHa Harpysku.

Mopor MLR — nopor gna BenuyuHbl KoadpduvuueHTa notepb Kagpos,
ANS NPUHATUA peLleHns O NPOXOXAeHUU TecTa.

OnvHa naketa, 6 - [OnNWHa Kagpos, BblpaxeHHaa B 6HanTax,
reHepupyemsbix B TeCTe.

O6y4yeHne, MC — BpeMsd B MUNNIUCEKYHAAX, KOTOPOE OXuOaeT TecTep
nocne otnpaeku obyyatowero Learning kagpa nnu ARP-3anpoca 4o Havana
nepegadn TeCToBbIX KagpoB.

10.17.2. CtaTtnctuka tecta MDI

B MeHIo cTaTuCTMKM TecTa oTobpaxkatlTca crnegyroume nons:

Mpowno — Bpems, npoweulee ¢ Ha4ana 3anycka tecta MDI.

OcTanocb — BpeMmsi, ocTaBLleecsi 40 OKOHYaHusa Tecta MDI.

DF — koadbduuueHT 3agepxkun. Bo Bpemsa npoBeneHuna Tecta wuaet
HernpepbIBHOE YTOYHEHUE KOS PULMEHTA.

MLR — koahpuumeHT noTepb, y4YUTbIBAKOLWMA Kak NOTepsHHbIEe Kagpbl,
Tak MU Kagpbl, npuwenlwine He no nopsgky. Bo Bpemsa npoBegeHus tecrta
naeT HenpepbIBHOE YTOYHEHNE KO3dhduumneHTa.
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RX Kagpbl — KONMYECTBO NPUHSATBIX KaapoB.

Vrx — cpegHee 3Ha4YeHMe CKOpPOCTU TeCToBOro Tpadmka Ha npueme,
paccyMTaHHoe Mo YpPOBHWO 4 3a MOCnegHun CeKyHOHbI BpeMeHHOM
NHTepBar.

10.18. Wneiid

Mpnbop noakno4aeTcss K CEeTU UM CEeTEBOMY YCTPOMCTBY MO CXeEMe,
npeacraBneHHon Ha PucyHke 10.27. lMpubop nosBonsieT obpasoBbiBaTb
OAHOBPEMEHHO ABa He3aBUCUMMbIX LUnenda Ha obounx noptax, Nnnbo wnend
Ha O4HOM MNOPTY, Ha APYroM — N0y APYryto BO3MOXHYH OYHKLNIO.

10.18.1. HacTpouka wnenda, 3aknagka «Oo6wme»

dyHkumsa «lWnenc» nossonsieT BLIMNOMNHATL TecTupoBaHue ceTu 6e3
N3MEHEHUS ee HaCTpPOeK, KOTOpOoe MOXET OCYLLECTBIIATbCS Ha pasHbIX
ypoBHAX Mmogenu OSI:

— Ha (pu3n4YecKoOM ypoOBHEe: BCe BXOAsdLUME Kaapbl 3aBOpayMBalOTCs B
obpaTHOM HanpasreHnn 6e3 N3MeHEHNSA CTPYKTYpbI.

— Ha KaHanbHOM YpOBHEe: BXOAsdliMe Kagpbl 3aBopayMBalOTCA B
obpaTHOM HanpaBneHuun. [pn 3aBOpPOTE MOXET ObITb BKMOYEH anropuTm
3ameHbl MAC-agpecoB WCTOYHMKA W nornydaTensd, a Takke anroputm
nepectaHoBkn MAC-agpecoB. Kagpsbl, cogepxauwme ognHakoBble 3Ha4YeHUA
nonen MAC-agpeca uMCTOYHMKA M nonydatens, a Takke kagpbl OAM u
sanpocel ARP, kagpbl rpynnosBon nepegaym (Multicast) dunbTpytoTca
XEeCcTKMMM dounbTpamn Npu NpuemMe M He 3aBopadmBaroTcss B O0bpaTHOM
HarnpasreHun.

— Ha ceTeBOM YpOBHe: BXosLUMe Kaapbl 3aBopadnBaroTcs B 06paTHOM
HanpasneHun. Npu 3aBopoTe MOXET ObITb BKIIOYEH anroputM 3ameHbl |P-
agpecoB WCTOYHMKA W nofiyyatens wunu anroputm nepectaHoBku |P-
agpecoB. [lpn BKNOYeHUM LWwnenda ceTeBoro YpPOBHA YCTaAHOBKM AN
anropuTMOB MNepecTaHOBKM UMW 3aMeHbl noren Kagpa, COOTBETCTBYHLLNX
KaHanbHOMY YPOBHIO, TaKXe ABMATCA JENCTBUTESTbHBIMM.
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CeTb B
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PucyHok 10.27. Cxema nogknoveHus B pexume Lnend

Crtatyc — none BKNYeHWe M BbibOpa YpPOBHSA, Ha KOTOpoM Oyaer
ocywectBnaTbes dyHkuna «Lnendcd». CmeHa pexunma ocyllecTBnseTcs
nepebopom no knasuwe «BBoa», nubo knaBuwamn «BneBo» U
«BnpaBo». None MoxeT NnpyHUMaTh 3HaYeHUs:

BbikrntoyeH — BblkntoveHne pyHkumn «Lnendo»;

YpoBeHb 1 — BKNtoyeHne pusmyeckoro wnenda;

YpoBeHb 2 — BKINIOYEHNE KaHaNbHOro wenda;

YpoBeHb 3 — BKNOYEHNE CETEBOrO LWenda;

YpoBeHb 4 — BKNIOYEHNE TPAHCMOPTHOroO wnenda.

CmMmeHa pexuma nponcxoguT No HaXKaTUO KHOMKK «3aaaTthb.
Mpn BKMOYEHHOM Lfende nboro YpPOBHS HACTPOWKN  YPOBHEWN
Lwnenda 6noknpyoTcs U AOCTYMHbI TONBLKO 4SS NPOCMOTPA.

10.18.2. HacTpouka wrneunda BTOPOro ypoBHs

Mpu BKMOYeHUN LWenda BTOPOro YpPOBHA aBTOMATMYECKU AenaeTcs
nepecrtaHoBka nonen kagpa MAC-agpec UCTOYHMKA W nonyyatena mexay
cobon, ecnun He ycTaHoBneH dnar «3ameHa MAC».

3ameHa MAC - npu ycTaHoBKe (priara HanNpoTMB  MoOnen
«OtnpaButenb» n «lMonyyatenb» npoucxognt 3ameHa MAC-agpecos
MCTOYHMKA M nonyyartens B NpuHATLIX Kagpax Ha MAC-agpeca nctovHuka u
nosiydatend, 3aiaHHble B COOTBETCTBYIOLLMX NOMAX.
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OtnpaBuTtenb — 3agaeT HoBbIM MAC-agpec oTnpaBuTens.

NMonyyaTtenb — 3agaet HoBbIM MAC-agpec nony4arens.

VLAN — donar BknoyeHus 3ameHbl ngeHtndpukatopa VLAN - VID. lNone
VID B NpUHATOM Kagpe 3aMeHSeTCA Ha 3Ha4yeHue U3 COOTBETCTBYIOLLEro
nons.

MpuoputeTr — 3ameHa npuopuTeTa nepegaBaemMoro Tpaduka (gng
ctraHgapta IEEE 802.1p). None PCP B NpUHATOM Kagpe 3aMeHsieTcs Ha
3Ha4YeHMe U3 COOTBETCTBYIOLLErO MOSIS.

10.18.3. HacTpouka wnendca TpeTbero ypoBHs

[Mpu BKMOYEHUN wWrenda TPeTbero ypoBHSA aBTOMAaTUYECKU [enaeTcs
nepecrtaHoBka nonen kagpa IP-agpec WUCTOYHMKaA M nonyyatens mexagy
cobown, ecnu He ycTaHoBMEHbI pnarn «3amMmeHa IP».

3ameHa IP — npu yctaHoBke ¢onara HanpoTtme nonen «OTnpaBuTenb» U
«Monyyatenb» npoucxoauT 3ameHa IP-agpecoB MCTOYHMKA M NosydaTens
B MPUHATBLIX Kagpax Ha IP-agpeca uctodHuka v nonyyartens, 3agjaHHble B
COOTBETCTBYHLLNX MONSX.

OtnpaBuTenb — 3a4aeT HOBbIN IP-agpec oTnpaBuTens.

NMony4yaTtenb — 3agaeT HOBbIN IP-agpec nonyyaTtens.

ToS/Precedence — ycTaHoBKa dara BKto4YaeT 3ameHy ToS bawnTta
napameTpoB QOoS. lNpu BKNtoYeHUM pnara 6rnoknpyetcs yctaHoska DSCP, a
ee 3HadeHue urHopupyetcs. [logpobHoe onucaHme nonen cm. RFC 791.
HaseaHune 6utoB B TOS Gante npueneHbl B Tabnuue A.1 MNpunoxeHuns A.

ToS — none 3agaetr HoBoe 3HadyeHune 6utoB TO-T3 B ToS OawTte.
OTobpaxaeTcs B ABOUYHOM dhOpMeE M MOXET npuHMmaTtb 3Ha4veHust 0000,
0001, 0010, 0100, 1000.

Precedence — 3apgaet HoBoe 3HadeHue Outbl PO-P2 B ToS 6Oawnte.
MoxeT npuHuMaTb 3HadeHmsa oT 0 go 7. CoOTBETCTBUSA 3HAYEHUN U
Ha3BaHWN NPUOPUTETOB NpmBeaeHbl B Tabnuue A.2 NMpunoxeHus A.

3ameHa DSCP - ycrtaHoBka cpnara Bkntovaet 3ameHy DSCP bGainta
napameTtpoB QoS. [lpm BkNoYeHMn cpnara OGnokMpyeTcs ycTaHOBKa
ToS/Precedence, a ee 3HadyeHue urHopupyetcd. HassaHna 6utos B DSCP
6anTe npueeaeHsbl B Tabnuue A.3 MNMpunoxeHusa A. lNone MoxeT NpuHUMaTb
3HayeHne oT 0 go 64 u oTobpaxaer 6 crapwux 6ut DSO0-DS5 wu3
cooTBeTCTBYlOWeEro 6anta 3aronoBka kagpa B ABOWYHOM hopme. Takxke
oTobpaxaeTtca nutepHaa abbpesuatypa ([logpobHoe onucaHue cMm.
RFC 2474, RFC 2597). CooTBeTcTBME 3HayeHUA W HasBaHun DSCP
npuBeaeHbl B Tabnmuax A.4 n A.5 lMpunoxeHnsa A.

10.19. TpaH3uT

B pexnme «TpaH3UT» MOXHO KOHTPONUPOBaTb W aHanuanmpoBaTb
Tpaduk ontmyeckoro un anektpudeckoro Ethernet. lMpunbop MAKC-EMK
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HeoOXoAMMO MOAKMIOYUTL B pa3pbiB Mexay OBYMS ydyacTkamu ceTu, nndo
ceTeBbIMM YCTPOMCTBaAMW Kak Moka3aHo Ha pucyHke 10.28. [lpu aT1OoMm
Tpaduk, NPUHATBIN C NopTa A, nepeHanpasnaeTcda B nopt B, ac nopta B — B
nopt A. Pexum «TpaH3UT» MOXHO WUCMOSb30BaTb Takxe Ans
npeobpasoBaHna opHoro crtaHgapta Ethernet B pgpyron. Tak MOXHO
TpaHcnupoBaTtb ontndeckun 1000BASE-X Ethernet B anektpudeckmnin 1000
BASE-T Ethernet n gpyrue.

BkntoueHne dyHKUMM «TpaH3UT» NpoMCXoauT nNpu  YCTaHOBIIEHHOM
dnare «TpaH3UT» Npu BXoge B OOHOUMEHHBIA MYHKT MEHK (CM. PUCYHOK
10.4).

' — CeTb B

=
)

'rgr Q I{mll: 'é‘.’éT O EPI L\cNfK

MAKC-EMK

PucyHok 10.28. Cxema noaknioyeHus B pexxmme TpaH3uT

CtaTMCTMKy MO  MPUHATBIM W NepefaHHbiM  KagpaM  MOXHO
npocmMaTtpuBaTb B MeHio «Ctatuctuka». Ecnmn ckopoctn coegmHeHus OByx
NOPTOB pasnuyarnTcd, AONyCcKaTCs NoTepu KagpoB Npu nepegadve ¢ nopra
¢ 60nbLIEeN CKOPOCTbIO COEANHEHMS B NOPT C MEHbLUEN CKOPOCTbLHO.

CKopoCcTu Ha npuveme M Ha nepegade anst oboumx NMOpPTOB B pexume
«TpaH3nT» MOXHO NpocMmaTpmBaTh B MEHIO «CTaTUCTUKa».
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10.20. YnpaBneHue wnendom

C nomowbl  QYHKUMKA  «YnpaBneHue  wnencgpomMm» - MOXHO
npocmMatpuBaTb NapamMeTpbl UHTepdenca yoaneHHoro npubopa MAKC-
EMK unn MAKC-EMBK, a Takke OCyWecTBfsATb HACTPOWKY 3ITUX
napameTpoB. PyHKUMA HeobxoaMma Ons nepBOHaYasribHOW KOHUrypaumm
nutepdenca MAKC-EMBK. lNpu HeobxoanmocTn nogknoyeHna K npmbopy c
HEen3BeCTHbIMW MNapamMeTpamMu uHTepdenca MOXHO BOCMOMb30BaATLCH
cObpOCOM K 3HAYEHUAM MO YMOMYAHWUIO.

MopT pAgpyroro npubopa, napamMmeTpbl UHTepdenca KOTOporo
NNaHMpyeTcsl U3MEHNATb, HEOBXO0AUMO COEAUHUTL NaT4y-KopAOM C NopTom A
nnn B npubopa MAKC-EMK, nnbo no cxeme «C», npencraBfeHHOM Ha
pucyHke 10.8. [lepBbln BapuaHT Heobxoaum AOns  KOHUrypaumm
nutepgenca MAKC-EMBK 6e3 wucnonb3oBaHna [1K 1 nporpammebl
yOaneHHoro ynpasneHus. Bropon BapuaHT nogongeTt aAns pekoHdurypaumm
yaarneHHoro yCcTpoucTBa.

Bug meHio pexxuma «YnpasneHuve wrendom» nokasaH Ha pucyHke 10.29.

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

Zoen . Ymond. ||<E114:31

PucyHok 10.29. YnpasneHue wnengom

[na nogknoyeHns K nopTy yaaneHHoro npubopa HeobxoaMmMo B MEHHO
ynpasneHua wnengom B none «IP appec» BBecTu |P-agpec nopTta
yaaneHHoro npubopa, panee Haxatb «Coea.». [locne ycTaHOBKM
COeINHEHNs cTaTyc U3MeHNTCA Ha «CoeAnHEH».

CraTtyc Tecta otTobpaxaetca nog nonem |P apgpeca, nokasbiBaeT
TEeKyllee COCTOSHWE MOAKMIYEHUs K yOaneHHOMY MnopTy U MOXeT
NPUHUMATbL crieayroume 3Ha4YeHUs:
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— He coeaunHeH — coeMHEHMNsI C NOPTOM He YCTaHOBNEHO;

— CoeaunHeHMe — BbINOJSTHAETCS YCTaHOBKA COeMHEHUS C MOPTOM;

— CoeAuHeH — coegMHeHne C NOPTOM YCTaHOBIIEHO;

— HeT cx — nponana cuHXpoHn3auma c JIMHNEWN;

— Mpobnema ypan. ycTpoMcTBa — TMNOTEPAHO COEAMHEHME C
yOaneHHbIM YCTPOMCTBOM, NMOO yaaneHHoe YCTPOMUCTBO HEe SBMSETCS
npunéopom MAKC-EMK nnn MAKC-EMBK.

[MaBHOE  MeH  pexuma  ynpaeBneHus  wrnendomMm  COAepXuT
dOYHKUMOHAsbHbIE KNnaBULLIK:

Ymonuy. — BbinonHUTb cbpoc IP agpeca B none «lIP agpec» no
YMOJTYaHUIO.

Coepn. — yCTAaHOBUTbL COeANHEHME C yaaneHHbIM MOPTOM.

OTtcoep. — npepBaTb COEANHEHME C yaaneHHbIM MOPTOM.

FoTOBO — NepenTn K NnapamMeTpam yaaneHHoro rnopra.

[ns nepexoga K HacTpomkam nopTa yaaneHHoro npubopa Heobxoammo
HaxaTb «loTOBO», nocne 4Yero OTKPbIBAETCA MEH MNapameTpoB
WHTEpencoB, coaepxawee 3Ha4YeHus Ona uHTepdenca yaaneHHoro
npubopa, aHanornyHoe B pasgene «lMapameTpbl nHTepdencoB» (CMm. n.
10.23). lNpuMeHeHne yCTaHOBMNEHHbLIX HACTPOEK Ha yaaneHHoM npubope
NPOUCXOAUT NO HaXXaTUK KHOMKN «3apgaTtby». [locne aToro coeguHeHue c
yaaneHHbIM nNpnbopoM npepbiBaeTcs, Aanee npoMcxoanT aBToOMaTUYECKUN
nepexogq B MeHK Bblbopa TectoB. [lpn Haxatum «Hactp.» B MeHIo
napameTpoB WHTepdhenca yaaneHHoOro nopTta npoucxoauT nepexon K
rMaBHOMY MEHIO peXnma yrnpaBreHus wnendgom.

10.21. CtaTncTUKKa

Mpnbop HakannMBaeT CTATUCTUKY MO MNPUHATBIM U OTMPaBfEHHbIM
Kagpam C pasgerneHneMm nHdopmauuu rno ypoBHAM, MO TUNam Kagpos, Mo
pasMepam KagpoB, a Takke owmnbovHbiM kKagpam. Bug meHio «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. MapameTpbl MeHIO «CTaTUCTUKa»

Ctratuctuka «O6wme»

B nonax otobpaxaeTcs KOnMM4ecTBO MPUHATBLIX U NOMYyYEHHbIX OaHHbIX
no noptam A un B, BbipaxxeHHOe B 6anTax 1 B Kagpax.

Rx Kagpbl — YMCNO NPUHATBLIX KaapPOB.

TX Kagpbl — YACIO NepeaaHHbIX KagpoB.
Rx 6@alT — 4ncro npuHATbIX 6anToB.
Tx 6auT — Yncno nepefaHHbIX 6anToB.

ABTOMaTU4yeckoe OOHyrieHMe — nNpu YyCTaHOBSIEHHOM  cbnare
ocywiecTBnseTcss cbpoc BcerM CTAaTUCTUMKM MPU KaxXJOM HOBOM 3arycke
noboro Tecta ¢ reHepauunen Tpaduka («RFC 2544», «Y.1564», «TecTt
Tpadumkar, «MakeTHbIN BXKUTTEP», KMHOrONOTOYHOCTbLY, «BERT»).

[Ons cbpoca BCex HAKOMMEHHbIX 3HA4YE€HWN CTaTUCTUKM HeobXoauMmo
Ha)kaTb Knasuwy «Copoc».

[Ona coxpaHeHusi oTyeTa CTaTUCTUKM HEeOBXOAMMO HaxaTb KraBuLly
«CoxpaH.», BBECTU UMSA dpanna n HaxaTtb knasuwy «CoxpaH.».

Ctatuctuka «CKopocTtb»

V L1 — cKopoCTb Ha npueme M Ha nepegade ans oboux nNopToB Mo
NepBOMY YPOBHIO, BblpaXeHHasa B 6uT/c.

V L2 — cKOpoCTb Ha npueme M Ha nepegade ans oboux nNopToB Mo
BTOPOMY YPOBHIO, BblpaXeHHas B 6OuUT/c. 3HavyeHMe CKOpPOCTU MOXKHO
WHTEPNPETMPOBATb KaK  MFHOBEHHble  3Ha4YeHuUss  MH(OPMAaLNOHHbIX
cCKopocTer npuemMa W nepedayn pfaHHblX 06e3 ydeta npeambynbl,
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MeXKaLpOoBOro MHTepBana u pasgenuTtend Havyana kagpa.
MakcumanbHass CKOPOCTb  BTOPOro  YpPOBHA Ha  WHTepdencax
BbluncngeTca no dpopmyne:

S

V, =V, x r
! "“(StP+SFD1IFG)

e

V, — UHPOPMAaLIMOHHAs CKOPOCTb;

Vi _ ckopocTb nogkntodeHus (1000, 100, 10 MéuT/c);

S — AnvHa Kagpa;

P — npeambyna (7 6uT);

SFD — paspenutens Hauyana kagpa (1 6uT);
IFG — mexkanpoBbIit MHTepBan (12 6uT).

V L3 — cKOpOCTb Ha npuemMe M Ha nepegadvye anst obomx nopToB Mo
TpeTbeMY YPOBHIO, Bblpa)keHHas B OuT/C.

Cratuctuka «Tunbl KagpoB»

Broadcast — kagpbl ¢ LUMpPOKOBeLWATENbHOW agpecaumen.
Multicast — kagpbl C rpynnoBoun agpecaumnen.

Unicast — kagpbl ¢ egMHU4YHON agpecaumnen.

Pause — kagpbl naysbl.

Rx A — 4ncno NnpuHATLIX KagposB Ha nopTty A.

Tx A —4ucno nepenaHHbIX KagpoB Ha rnopTy A.

Rx B— 4ncno npuHATLIX Kagpos Ha nopty B.

Tx B — 4ncno nepenaHHbIX Kagpos Ha rnopTy B.

Cratuctuka «Pasmep kagpoB»

Pasmep — pa3smep kagpa (ykasbiBaetcs B banTtax).

RX — 4nCnNo NpuHATLIX Kagpos.

TX — 4yncno nepefaHHbIX Kagpos.

Ona cmeHbl nopTa, MO KOTOpOMY oOTobpaxaeTcs CTaTUCTUKA,
HeobXxoaAMMO BOMTW BO BKMagKy C MOMOLUbI KnaBuwun «BBoa» u BbiOpaTh
HOMep nopTa Knasuwamu «Bneso» unn «Bnpaso».

Cratucrtuka «OwunbKM KagpoB»

CRC — KONMu4ecTBO MPUHATbIX KagpoB C OLWMOOYHON KOHTPOSIbHOW
CYMMOMW.

Runts — KONMYEeCTBO NPUHATBLIX KagpoB ASIMHOM MeHee 64 6anT C
npaBUibHON KOHTPOJSTIbHON CYMMOM.

Jabber — konn4ecTtBO MPUHATBLIX KagpoB AnvHon 6onee 1518 Gant c
HenpaBuIIbHOM KOHTPONbHOW CyMMOW.
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10.22. NamaTtb

Mpnbop KMMeeT BCTPOEHHYH SHEeproHesaBUCUMYHO nNamMaATb Ha 488
3anucen OnNa COXpaHeHUs HacTpoeKk U pes3ynbTaTtoB umamepeHuin. MeHto
«Mamatb» umeeT Tpu 3aknagkm: «Hactpouku», «Pe3ynbTtaTbly,
«UHopmauua». Bug meHo HacTpoek nokasaH Ha pucyHke 10.31.

1000F 1000F

1 ¥4 PesyNbTaThl Xl
MMA Sanmcim NaTa Epems

file 001 12.10.15([18:45:09

SAarpys. |[¥aannTe||¥a. Bce||EE15:45

PucyHok 10.31. lNamaTtb

3aknagka «HacTponkn»

[ns coxpaHeHns TeKyLnX HaCTPOeK TECTOB N NapamMeTpoB UHTepdencos
HeobXxoaMMO NepeBecTn Kypcop Ha CTPOKY «TeKywme» N HaxaTb KnaBuLly
«CoxpaH.». lNocne yero MOXHO BBECTU MMS 3anUCU N HaxaTb KraBuLLy
«CoxpaH.».

[nsa 3arpyskn nnu yaaneHns paHee CoXpaHeHHbIX 3anncen Heobxoanmo
NepeBECTM KYpCoOp Ha CTPOYKY, coaepKallyto Tpebyemyto 3anucb U HaxaTb
Knaeuwy «3arpys.», «Yaanutb» unm «YA. Bce» COOTBETCTBEHHO™™ .

3aknagka «Pe3ynbTaTbi»

OKHO cOxpaHeHus1 pe3ynbTaToB TECTOB OTKPbIBAETCS NOCe NpoBeAeHUs
Kagoro Tecta npu Haxatum knasuwm  «MeHro». [Ona  coxpaHeHus
pe3ynbTaTtoB MNPOBEAEHHOro TecTa HeobxoguMmo BBeCTU uMsS harna u
HaxaTb knaBuwy «CoxpaH.». [Ons OTMEHbl COXpaHeHuUst HeobXoaAMMOo
HaxaTb knasuwy «OTMeHa». CoxpaHeHHble 3anucu oTobpaxarTca Ha
3aknagke «PesynbTatbI» MeHO «[TaMATbY.

[ns 3arpy3kn unu yganeHna paHee COXpaHeHHbIX 3annucen Heobxoanumo
nepeBecTn KYpCcop Ha CTPOYKY, CoAepKallyto TpebyemMyto 3annucb N HaxaTtb
Knasuwy «3arpys.», «Yaanutb» unm «YA. Bce» COOTBETCTBEHHO™. [lpu
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3arpy3ke pe3ynbtatoB TeCTOB, aBTOMaTU4Ye€CKU OTKpbIBA€TCA OKHO C
COOTBETCTBYHOLLMM TECTOM.

** IpumeyaHme: [lpu BKMOYEHHbIX TecTax 3arpy3ka HacTpPoeK Wnu
pe3ynbTaToB M3 nNamsaATV HeBO3MOXHa. HeobGxooumo cHavana OCTaHOBUTH
BCE TECThI.

3aknagka «MHdopmauusa»
3aknagka cogepXxuTt criegyrowime nons:

3aHATO — KOMMYECTBO 3aHATOM  SHEPrOHE3aBUCMMOW  MaMATW,
BblpaXkeHHoe B %;
CBoGOAHO — KONMUYeCTBO CBOOOOHOM 3SHEProHe3aBUCUMOM MaMATH,

BblpaXkeHHoe B %.

10.23. NapameTpbl UHTEpchencon

MeHio «lapameTpbl uHTepdencoB» oTObpaxaeT HaCTpoOWKM And
namepuTenbHbIX NOpToB A, B 1 nopTa yaaneHHoro ynpasneHnsa ¢ pasbeMom

RJ-45 0603Ha4YeHHOro, Kak - :
Bua meHio «MapameTpbl MHTepdencoB» rnokasaH 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 MHTEPdEncos

N3 pasgenoB meHo «lMapameTpbl MHTepgencoB» OTKPLIBAOTCA MEHIO
HaCTpoeK ANns Kaxaoro nu3 nopTos.
Bua MmeHto HacTpoek npencTasneH 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. MNMapameTpbl nHTEpdencos. Obuwme

MeHio napameTpbl MHTEPKENCOB KaXXO0ro M3 NOPTOB COAEPXUT YeTbipe
3aknagku: «O6wmwme Mopt A(B)», «VLAN MopTt A(B)», «<MPLS MopT A(B)>»,
«®PunbTp naketoB MopT A(B)».

3aknapgka «O6wwme Mopt A(B)»

CkopocTb — BLIOOp CKOPOCTM Nepefayn AaHHbiX. [lpu ycTaHoBke
dnaroB  «10», «100»,  «1000», coeOnHeHUe  KOHQUrypupyeTtcs
aBTOMaTU4YECKM HA MaKCUMarnbHOW BO3MOXHOW M3 BbIOpaHHbIX CKOPOCTEN.
Mpn ycTaHOBKE TONbKO OOHOro cpnara coednHeHUe KOHUrypmnpyeTtcs
NPUHYONTENBHO ANs BblIOpaHHOM cKopocTu**. [Mpu cHATUM Bcex donaros
aBTOMAaTM4YeCKM BbICTABMAOTCA aKTUBHbIMW BCe riarm CKOpoCcTU Ons
TeKyLlero nopTa.

AOynnekc — Bbibop pexunma coeguHenus nonygynnekc (half duplex),
nonHein gynnekc (full duplex), npn yctaHOBKe COOTBETCTBYHOLMX oraros
«HDX» nnn «FDX» nnbo aBTOMaTM4eCcKu, Npu OQHOBPEMEHHOW YCTaHOBKE
oboux donaros.

MAC Appec — MAC-agpec HacTpamBaemoro nopta***: A, B unm LAN; no
ymon4yaHumio B npubope yctaHoBrneHbl nHamsmnayanoHole MAC-agpeca ons
BCEX MOPTOB M3 PMKCUPOBAHHOIO 3a Npomn3BoanTeNeM guanasoHa agpecos,
HO nto6on agpec MOXeT ObiTb UBMEHEH BPYYHYIO.

DHCP**** — BpIGop pexuma ycTaHOBKM HacTpoek no DHCP. IP-agpec
nopTta, Macka noacetTm u  Apyrne napameTpbl  OyayT  nonyyeHsbl
aBToMaTuyecku ot cepsepa DHCP.

IP Appec — IP-agpec noacetu;

Macka noaceTun — macka noaceTu;

L3 — wnwo3 noaceTu.
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[MpUMeHEHME HaCTPOEK MPOUCXOOAUT MO HaXaTUlo KHOMKKM «3apaTby,
KOTopasi NOABNAETCA NP N3MEHEHUN TEKYLLMX OBOLLNX HACTPOEK.

** Mlpumeyanue: [lpu ontndeckom coegnHeHun dYepes SFP-moaynu
BbIOOp CKOPOCTU nepefadn Bcerda OCYyLLeCTBMAAeTCs aBTOMaTUYeCKU Ha
1000 M6BwuT/C BHE 3aBUCMMOCTU OT YCTaAHOBIEHHbIX (brnaros.

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

**** [pumeyvaHue: [lpun BkYeHHOUM QyHKUuM LWnend Ha paHHOM
nHTepcence npotokon DHCP pabotatb He 6ygetr. Heobxoanmo
npeaBapuUTenbHO BLIKITOYUTDL LWNend 1 NosnydYnTb HacTporkm no DHCP.

3aknagka «VLAN lMopTt A(B)»

VLAN***** — _—  gknioyeHue/BbikrtodyeHne  napameTtpos  VLAN (B
cooTBeTcTBUM co cTaHgaptamu |EEE 802.1q, IEEE 802.1p). Moxet
NpuUHMMaTb 3HayeHue, pasHoe konundectBy VLAN Teros ot 0 o 3, KoTopble
Heobxoaumo BcTaBuTb B kagp. [lpm 3HavyeHun, pasHom 0, Tpaduk
reHepupyeTtcs 6e3 VLAN. CmeHa konuyectBa VLAN Tero npomcxogut no
Ha)kaTuio Knasuw «BnpaBo», «BneBox.

TPID — ngeHTndumkaTop NpoToKona TermpoBaHus.

PCP — npuoputeT nepegaBaemoro Tpadumka (ansa ctaHpgapta |IEEE
802.1p).

VID — ngeHTtudumkatop VLAN gnuHom 4 6anTta, MOXHO yCTaHaBnuBaTb
3HayeHua B gnanasoHe 0—4095.

6% [lpumedvanme: OpgHa wmeTka VLAN 3aHumaeTr 4 6Gawnta. [lpu
BKNOYeHHbIX MeTkax VLAN mn3-3a yBenuvyeHna OnvHbl Nosien 3arnofiHeHnd
KagpoB MWHWManbHble AnvHbl ByayT coctaeBnate 68 6anT ana ogHoro
VLAN-Tera, 72 banta — gna asyx, 76 6ant — gnga tpex. lNpu yctaHoBke
MEeHbLUNX OSIMH KagpoB B TeCTax C reHepauuen Tpaduka dygeT BblaaBaTbCA
coobuieHne o6 owmnbke. Tect RFC2544 co 3Ha4YeHuUsiMKU OSIMH KagpoB Mo
yMOn4YaHuIo (C AnvHom Kkagpos 64 6anT) 3anyckatbca He Oyaer.

3aknapgka «<MPLS MNMopt A(B)»

NMpumeyaHue: YnpasneHue HacTpomkamu MPLS saBnsetca onuuen
npundopa «08-MPLS».

MPLS** — BknwoudeHune/BblikntoyeHne napametpoB MPLS. Moxet
NPUHMMAaTbL 3HayeHue, paBHoe kKonmyectBsy MPLS metok ot 0 go 3. llpu
3HayeHun, paBHom 0, Tpaduk reHepupyetca 6e3 MPLS meTtok. CmeHa
Konimyectea MPLS MeTOK npoucxoguTt no HaxaTtuio kKnasuvw «BnpaBo»,
«BneBov».

Value — 3Ha4YeHne MeTKM.

QoS — knacc obcnyxunBaHusa kagpa.

TTL — BpemMsa X13HU Kagpa.
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*Tpumevanmne: OpgHa wmeTka MPLS 3aHumaer 4 6anta. [lpu
BKIMOYEHHbIX MeTkax MPLS wn3-3a yBenuyeHus AOSIMHbI NMosien 3anosiHeHUs
KagpoB MUHUMarbHble OfWHbI OyaoyT coctaBnsaTe 68 Gant ana ogHoro
MPLS-Tera, 72 6anta — gns gsyx, 76 6ant — ana tpex. lNpu yctaHoBke
MEeHbLUNX OSIMH KagpoB B TeCTax C reHepauuen Tpaduka dygeT BbigaBaTbCA
coobuieHne o6 owmnbke. Tect RFC2544 co 3HayeHuMs MM ANMH KagpoB Mo
ymMon4yaHuio (C AnnuHon kagpoB 64 6anT) 3anyckaTtbca He Byaer.

[Mpn ogHoBpeMeHHOM BknoYeHun metok VLAN n MPLS munHumarnbHas
AONMHa Kagpa yBeNnuUYMBaeTCcs CyMMapHO.

3aknagka «PunbTp naketos MNMopT A (B)»

Ha 3aknagke ycrtaHaBnuBaloTCAa napameTpbl urbTpauun nakeTos.
Honyckaetca BblI6Op HECKONMbKUX BapuaHTOB dunbTpaumn. [lakeThbl,
yaoBrneTesopstowme ycrnosusam  unbTpaumn, Oyaoyt  yuntbiBaTbCA B
KaTeropum pesyrbTaTtoB TECTOB.

MAC nony4. — yCTaHOBNEHHbIN bnar BKIOYaeT puribTpauuo nakeTos
no ycraHosneHHomy MAC-agpecy nonydatend. [lpu 3aTomM B Kateropumu
pesynbTaToOB TECTOB YYMTbIBAOTCA TOSMBbKO MakeTbl, YyOOBMeTBopsowme
YCIOBWIO.

MAC otnp. = MAC nony4y. — YCTaHOBJIEHHbIN  donar  BKIOYaeT
dunbTpaumio naketos ¢ cosnagaowmmm MAC-agpecamu nonydartensa u
otnpasutensd. Npu 3ToM nakeTbl, yOOBNETBOPAOLWME YCNOBUIO, YOanATCH
N3 KaTeropuu pesynsTaToB TECTOB.

IP nony4. — ycTaHOBMEHHbIN bnar BkNoYaeT punbTpaumo nakeToB no
ycTtaHoBrneHHomMmy |IP-agpecy nonyyatensa. [lpy 3TOM B KaTeropuu
pe3ynbTaToOB TECTOB YYUTbLIBAOTCHA TOMbKO MakeTbl, YyOOBMNeTBopsoLue
YCrOBWIO.

IP otnp. = I[P nonyy4. — ycCTaHOBMEHHbIM donar BKNYaeT punbTpauunio
NakeToB C coBnagawwmmu IP-agpecamn nonyyatens n otnpasutensa. Npu
9TOM MakeTbl, YOOBMNETBOPANOLWME YCIOBUIO, YOAnNATCA U3 KaTeropuu
pes3ynbLTaToB TECTOB.

VLAN ID 1 — ycTtaHOBNeHHbIN hnar Bkro4aeT unbTpaumio naketos no
yCcTaHOBNeHHOMY uaeHTudukatopy nepsoro VLAN Tera. [llpu atom B
KaTteropum  pe3ynbTatoB  TEeCTOB  YYUTbLIBAKOTCA  TONMbKO  MakeThl,
yOO0BeTBOPSAOLLNE YCNOBUIO.

VLAN ID 2 — ycTaHOBMEeHHbIN priar BKNYaeT BapuaHT uiibTpaumnm
NnakeToB MO YyCTaHOBIIEHHOMY wmaeHTudukatopy BToporo VLAN Tera. [lpu
3TOM B KaTteropuym pesynbTaTOB TECTOB Y4YUTHLIBAIOTCA TOSMbKO MaKeThl,
yOO0BIeTBOPSAIOLLNE YCNOBUIO.

[MpMMEHeHNEe HACTPOEK MPOMCXOOAMT MO HaKaTU KHOMKM «3aAaTby,
KOTOpasi NOABNSAETCH NPU U3MEHEHUN TEKYLLIMX HACTPOEK PunbTpaLni.
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10.24. HacTpounku 1 onuuu npubopa

10.24.1. O6wme HaCTPOUKHU

Buo meHio «HacTtpowku npubopa» 3aknagka «OOwwume» MnokasaH Ha
pucyHke 10.34.

3aknagka «0Ooéwme» coaepXnT crneayroLume nons:

#A3bIK — BbIOOpP A3blka MHTepdenca: Pycckuin, English.

3ByK — dnar aktmBauuu 3BYKOBbIX curHanoB. [lpu oTobpakeHuu
MHAPOPMALMOHHBIX COOBLLEHMI, HEYOAYHOM 3aBepLUEHMM TecTa U paspsiake
aKKyMynsaTopa BO3HMKaET XapakTepHbIi 3BYKOBOW CUrHarn.

CepuinHbIN HOMep — oToDOpaxaeT CeEpUNHBLIN HOMepP Npubopa.

Bepcua IO - oTobpaxaeT BepcuMo BCTPOEHHOrO MNPOrpaMmmHOro
obecneveHuns npmnbopa (Homep penusa NO).

COpoc K HacTpoMKaMm no ymosn4vaHuio — yHKUMS Bo3BpaTa npubopa K
3aBOACKMM HacTponkam BO BCeX MeHH0. [1pn HaBegeHUM KypCOpOM Ha none
nosiBnsieTcs kHonka « Copocy», KOTOPYH HEOBXOANMO 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 npnbopa
10.24.2. Onuun

[dononHuTtenbHaa dyHKUMoHaneHoCcTb nNpubopa MAKC-EMK poctynHa
Npn 3akase COOTBETCTBYHOLWMX oOnunin. YTobbl BKAYMATL OOHY WU
HECKOMbKO ONuMin HEOOBXOANMO MOMYYUTb KNKOY akTUBauuKn OMNLUMIA, KOTOPbIN
ABNSETCA MHAMBMAYANbHbIM 4N KaX4oro cyuiecTtsytowlero npuéopa MAKC-
EMK.
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OKpaH coaepXuT none:

Knoy — none, B KOTopoe HeOOXOAUMMO BBECTU KIHOY, OTKpbIBAlOLLMMN
onumn npubopa. Ecnu gnmnHa knwda MeHblUue KonmMyecTBa 3HaKoB nong,
yncno Heobxoaumo BBeCTM B Mnafwuve paspsagbl. [locrne BBoga kntouya
HeobXxoaMMO HaxaTb Ha KHOMKy « AKTUB.». [locne aktnBauum none «Knro4»
oTobpaxkaeT HyneBoOe 3HaYEHME.

NMpumeyvaHue: Ecnv B pesynbTtaTe HenpaBurbHbIX OENCTBUM UK eLle
Kakum-nnbo crnocobom paHee aKkTUBUPOBAHHbIE OMUUU  COPOCUNKUCS,
HeobXxoOuMO CBS3aTbCA CO CNyX60M noagepXkn wuarotoButena nnd
NONyYeHus Kroya.

Ecnu aktmBaums onuuu ycTponCTBa Mpolunia ycrnewHo, B nporpamme
yAaneHHoro ynpaBneHus CTaHyT AOCTYMHbl KHOMKW, a B MeHI npubopa
NOABATCA NYHKTbI, OTBEYaoLme 3a COOTBETCTBYHOLLME (DYHKLMN, HUXKE NONHA
«Knrou» oTtobpasarcs HasBaHMs akTMBUPOBAHHLIX ONuMin. 3HavyeHne nons
«Knrou» nocne aktuBauum oTobOpaxaeTcs HynsMmu. [lepeveHb Has3BaHWUN
cywecTtByowmnx — onumn  npubopa  MAKC-EMK  npeactaeneH B
Tabnuuye 10.23.

Tabnuua 10.23

Has3saHue Onuumn OnucaHue

08-RC YpaneHHoe ynpasneHue no Ethernet

08-MPLS HacTtpoukn nonen MPLS nakeTa

08-MS Tect MHOronoTo4YHOCTH

08-SYNC N3mepeHne BpeMeHHOW CUHXpoHmn3auum PTP
IEEE1588, TecT nsmepeHuna pacxoXXgeHust Lwkan
BpEMEHN

08-Y1564 N3mepeHne no metoauke Y.1564

08-IPTV N3mepeHue meTtpuk MDI

08-AT TecTupoBaHne acCUMETPUYHbIX KaHaroB

10.24.3. fata n Bpems

MeHto oToDOpaXkaeT TekyLume HaCTPOMKM AaTbl N BPEMEHM.
[ata — yctaHoBKa 1 oToOpaXkeHne TekyLlen gaTtol.
Bpems — ycTaHOBKa 1 OTOOpaXKeHne TEKYLLLEro BPEMEHMN.

Mpun HaxxaTum Ha knaeBuwy «F4» 13 Ndoro MeHo npubdopa npoucxoauT
nepexon Ha 3aknagky «[lata u BpemMsa» MeHio «HacTpouku npndopa».
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10.24.4. AKKymynsitop

HanpsikeHune — otobpakaeT 3HayeHue HanpsbkeHusi, BblpaXXeHHOe B
BOSMbTax Ha akkyMyrnsaTopHon GaTtapee.

3apaa — oTobpaxaeT TeKkylwMi NPOLEHT 3apsgda akkymynsatopa, B
3aBMCUMOCTW OT TEKYLLEro BonbTaxa.

10.24.5. Aucnnen

MeHio oTOOpaxaeT TeKylMe HACTPOMKM SPKOCTU W KOHTPACTHOCTU
ancnnesa npubopa.

SApKOCTb — HACTpoMKa APKOCTU N306pakeHus;
KoHTpacTHOCTbL — HAacTpomka KOHTPACTHOCTM N300paKeHus.

10.24.6. NoBepka

MeHio oTobOpaxaeT pexum paboTbl npubopa AN BbiBOAa PasnUYHbIX

CUrHanoOB Ha BHELLUHUN pa3bem S . CurHanbl Mcnonb3yrTcs AN NOBEPKU
npubopa wnNu Ana CUHXPoHM3auuMm apyrmx yctpoucts. OQHOBPEMEHHO
MOXET ObITb BbIOpaH TOSbKO 0AMH donar.

BbIknounTb — driar Ansa oTKIoYeHUss KOMMyTauum CUrHasoB.

TakToBas yacTtoTa — orar Ans KoMMyTauum curHana nosBepku TakToOBOW
YyacToTbl npmnbopa.

Ckopoctn — dpnar Ona KOMMyTauuu CurHana rmnoBEPKU CKOPOCTH
MHGOOPMaLIMK 1 KoNnyecTBa MHopMauun.

BbiBog 1IPPSTHCC - dmar gna kommyTtauumn curHana 1PPS ot
cuHxpocurHana cuHxpoHunsaunmn NTOHACC/GPS.

NMoBepka pacxoxgeHuns PPS — dnar gng kommyTtauyum curHana
NOBEPKN NOrPELLHOCTN U3MEPEHNSA PACXOXAEHNS CUHXPOHU3ALUN.

BbiBoa 1PPS PTP — dnar kommyTtaumm curHana 1 [y ¢ npvemMHuka
PTP.

BbiBog 2048 kl'uy — donar kommyTtaumm curHana 2048 kl'y, nonyy4eHHoOro
N3 BXOOQHOM 4YacTOThbl.

BuiBoag 1PPS NTP 1 — donar kommyTtaumm curana 1PPS ¢ npuemHuka
NTP 1.

BbiBoa 1PPS NTP 2 — donar kommyTtaumm curana 1PPS ¢ npvemMHuka
NTP 2.
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10.25. YpaneHHoe ynpaBrieHue

YpaneHHoe  ynpasrieHue npubopom MAKC-EMK  nossonger
Npon3BOAUTL HACTPOMKM napamMeTpoB npubopa, HACTPOMKM TECTOB,
3arnyckatb TecCTbl, NpocMaTpuBaTb WU COXpPaHATb pe3yfibTaTbl TecToB. [OnA
yOaneHHoro ynpaeneHuss B npubope npenycMoTpeHbl noptbl USB,

0603HaYeHHbI €o7* , 1 Ethernet, 0603HaYeHHbIi :
10.25.1. YaaneHHoe ynpaBrneHue no nopty USB

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

[Ona opraHunsauun mvHTepdenca mexgy npmbopom un K Heobxogumo
YCTaHOBUTb MNakeT ApamBepoB Ans amynauuum supTyansHoro COM nopTta
«Silicon Laboratories CP210x VCP Drivers». [locne yctaHOBKM Apansepa
Heobxoaumo noaknounTb nprubop Kk MK yepes kabenb USB, nocne yero B
aucneTyepe YCTPOUCTB LOMMKEH nossuTtbed ewe oanH COM noprT.

10.25.2. YpaneHHoe ynpaBneHue no Ethernet

NMpumeyvaHue: YoaneHHoe ynpasrneHune no Ethernet sasnsetcsa onuuen
npudopa «08-RC».

[na yrnpasJiieHns I'Ipl/I60pOM Heo6xoaMMO NOAKIYNTL €ro K CeTn naty-

KOpOOM K pasbemy e (cM. pucyHok 4.2.). Heobxogumo mnponsBecTu
HacTpoukn TpeTbero Ethernet-uHTepdpenca, cnyxawiero ons yaaneHHoro
ynpaBrneHns B MeHi npubopa «lMapameTpbl uHTepcdencoB», anee
«MopT Y. Ynp.».

10.25.3. PaboTa ¢ nporpamMmmoun yaaneHHOro yrnpaBrieHUs

Heobxognmo 3anyctutb nporpammy EMKRemote.exe. Bug guanorosoro
OKHa nporpamMmbl NokasaH Ha pucyHke 10.35. lNporpamma aBnseTca eguHon
ana npuéopos MAKC-EMK n MAKC-EMBK, HO ynpaBnaTb equHOBPEMEHHO
MOXET TOJSTIbKO O4HMM NpUOOopoM.

Ona ynpaBneHus no nopty USB B Bbinagatowem cnvcke «Mopt»
Heobxoanumo BblbpaTb Homep BupTyanbHoro COM nopTa, MO0 KOTOpOMY
NOOKIYEeH MHTepdenc npubopa. YCTaHOBKa CBA3W OCYyLECTBNAeTCs Mo
HaXkaTuio KHonkn «CoeguHUTbLY.

Ona ynpaeBneHna no nopTy Ethernet B o6rnactm nporpammebl
«MopknoyeHue 4yepes Ethernet» B none BeBoga «IP» BBectn IP-agpec
TpeTbero Ethernet-nHtepdenca npmbopa n Haxatb KHOMKY «CoeaAnHUTLY.
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 [ -

Mopr [com3 ~ || €= 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 % IS;:MKB ‘ l @@ HREE ‘ Kaape! (Mopt &) 1636 11163455 Rx Tx
ot Mroro Baiite: (MopT A) 165098 714845120 <64 0 0
l % Y1564 ‘ l @g; Mrero | | kaaper (MoprB) 10502624 5 64 1029 11169455
Baittel (Topr B) 672228734 320 65-127 439 0
l MaKeTHLIA ‘ l m TP ‘ 128-255 70 0
fremep 256-511 18 0
MarHoCTHUKa 5 54 0
l @! S ®®y ﬂe"-”""" rabens Tunkl Kapos i;;lﬁis 6 0
l @ag OnTH4ecKIil l % o ‘ Rx Tx =1518 0 0
bl Broadcast (Mopt A) 1285 2
Multicast (Mopt A) 351 5253223 ot
l % BERT ‘ l @‘@ Mol ‘ Unicast (MopT A) 0 5016230 U i
Pause (MopT A) ] 0 <64 0 0
l % Wineiidy ‘ l @:} TEET ‘ Broadcast (Mopt B) 1293 3 64 10502009 3
= Multicast (Mopt B) 5253574 2 65-127 465 0
m Craperiaw S0 Cep5=pPTP | Unicast (MloprB) 5247757 0 128-255 72 0
Pause (Mopt B) 0 0 256-511 18 0
512-1023 54 0
l Mepenaya daiinos CTaTUCTHKa ] 1024-1518 6 0
»1518 0 1]
o= "
B | e | e e
Rx Tx Rx
L1 (MopT &) 06BuT/c 0ut/c CRC (MoptA) O
L2 (MopT A) 08ut/c 0ut/c Runt (Mopr&) 0
L3 (MopT &) 06uT/c 0ut/c Jabber (MopT A) 0
L1 (MopTB) 06BuT/c 0ut/c CRC (MoptB) 0
L2 (MopTB) 08ut/c 0ut/c Runt (MoptB) 0
L3 (MopTB) 06wt/ c 06ut/c Jabber (MopTB) 0

' MpumeHrTe [e CGpocmeI I > CoXpaHWTE OTYET

PucyHok 10.35. Nporpamma yganeHHoro ynpasneHus

B cnyyae ycnewHoro coeauHEHWA B CTPOKE COCTOSIHUS [OOJTKHa
NOSIBUTLCA HaAMMCb O TUME MOAKIIOYEHHOMO YCTPOWMCTBA, Takke MOSIBATCS
3HayeHus Bepcun npowmsok CPU, FPGA, Homep penusa MO n cepunHbin
HOomMep npubopa, a 3aknagkM MU3MepUuTenbHbIX (YHKUMIA AOSMKHbI CTaTb
akTmBHbiMW. Ecnn TpebyeTca pasopBaTtb CBA3b, HanpumMmep As OOHOBMNEHNS
MUKpOKOAOB npubopa unn nogkroveHna gpyroro npubopa, Heobxoaumo
HaXkaTb Ha KHOMKY «Pa3beAnHUTbLY.

PyHKUMOHAN yOdaneHHOro YynpasreHus adHanorndeH JyHKuuoHany
npunbopa.

CocTosiHne  U3MepUTESNbHbLIX MOPTOB  OTOOpaxaeTcss B BEPXHEN
ctatycHon rpynne «MopT A» u «lMopTt B». 3HayeHns obHoBRAKOTCSA
aBTOMaTM4YeCKM C 4YacToTOM pa3 B CekyHay. [pynna cogepXuT 4yeTbipe
nHamkatopa: Test, Rx, Tx, Link (cneBa Hanpaso). B 3aBucumocTtn oOT
pexXMmoB paboTbl Npubdopa NHAMKATOPbI MOrYT MNOKa3biBaTb Pa3fNYHYHO
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CTaTyCHyl0O  WH(opmauuio. 3HavyeHUss U NOACBETKAa  MHOUKATOpPOB
COOTBETCTBYET 3HA4YeHMsM CBEeTOOMOLHbIX WHOMKATOpPOB npubopa U
noanMcam K HUM (cm. n. 4.1.1).

MHoukaTtopbl Test ykasbiBalOT Ha TO, YTO MOPT 3aHAT BbINOSIHEHUEM
TecTta. [Nognucn nHamkatopa Test MmoryT ObITb CreayroLero cogepXXaHus:

AT — nopT 3aHAT nepefayen Unu NPUeMoM JaHHbIX TecTta Tpadvka ans
aCUMMETPUYHbIX KaHaroB B aKTUBHOM UMW MacCUBHOM pPeXnme;

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

CAB — nopT 3aHAT nepefayen n npuemMom curHanos Tecta kabens;

DNS — nopt 3aHAT nepenayven u npnemMom kagpos Tecta DNS;

JIT — nopT 3aHAT NpuemMom UnNu nepefadven Tpaguka tecta «fMakeTHbIN
DKUTTEP>;

LB1 — BkntoyeH pexum «LlWnend» nepsoro ypoBHs;

LB2 — BkntoyeH pexum «Llnendp» BTOporo ypoBHs;

LB3 — BkntoyeH pexum «LlWnend» TpeTbero yposHs;

LB4 — BkntoyeH pexum «LlWnend» yeTBepTOro ypoBHs;

MDI — nopT 3aHAT nepefadven Tpadvka tecta MDI,

MS — nopT 3aHAaAT nepegaden W npuemom Tpaduka TecTa
«MHOronoTo4YHOCTb»;

OAM — BKIOYEH aKTUBHbIN pexum OAM;

PING — nopt 3aHAT nepegaden uU npuemom Tpadumka Tecta «IXO-
3anpocy;

PTP — nopT 3aHAT NpMeMoM UInu nepegavyen gaHHblx tecta «PTP»;

RCL — BKMNOYEH peXxum yaaneHHoro yrnpasreHus wiendow;

RFC — nopt 3aH4AT npveMoM wnn nepefadyen Tpaduka TecTa
«RFC 2544»;

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

SYNC — nopT 3aHAT npueMoM Wnn nepegavyen pOaHHbIX TecTa
«CUHXpOHU3aLUA»;

THRU — BbI6bpaHo MeH0 « TpaH3uT» NrMbo BKMOYEH pexnM « TPaH3UTY;

TRR — nopT 3aHAT nepegaden n nppeMom kagpoB Tecta « MapwpyT»;

TRAF — nopT 3aHAT npnemMoM Unu nepegadvyen JaHHbIX TecTa Tpadomka;

Y1564 — nopt 3aHAT npuemMoMm wunu nepepaden Tpaduka TecTa
«Y.1564».

MHomkaTtop Rx oTobpaxaeT cocTosHMe npuemMa AaHHblX. [logceBeTka
nHankaTopa RX 3eneHbIM LBETOM cOObLAaeT O TOM, YTO NOPT 3a4eNCTBOBaH
npu npueme Tpaduka.

NHoukaTtop Tx oTobpaxaeT nepedadvy AaHHbIX. [logcBeTka nognucu K
NHOMKaTopy TX XenTbiM LBETOM cOoobLlaeT 0 TOM, YTO NOPT 3a4eNCTBOBaH
npu nepegadve Tpaduka.

Muonkatop Link oTobpaxaeT cocTtosiHue coeaunHeHuda. [llognucu K
nuamkatopy Link otobpaxatoT 3Ha4YeHne CKOpoCTU nepeaadun 1 pexmma
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aynnekca: 1000 gnsa 1000BASE-T n 1000BASE-X, 100 ana 100BASE-T, 10

ansa  10BASE-T, NS — cuHxpoHusauus otcytcteyeT. Cumson «H»
obo3HavaeT pexnm nonyaynnekc, CMMBOI «F» 0603Ha4YaeT pPexmMm MOSHbIN
Aynnekc.

Hwke wuHOukaTopoB oTObGpaXalTca 3HaA4YEeHUs CKOPOCTEN npuema WU
nepefayn [AdaHHbIX Ha uWHTepdencax B eguHuuax 6ut/c. 3HadveHwne
napamMeTpoB MOXHO MWHTEpnpeTupoBaTb KakK MrHOBEHHble 3HayeHud
NHPOPMALMOHHBLIX CKOPOCTEM npueMa U nepepjayum naHHbiXx 6e3 ydyeTta
npeambyribl, MEXKaZApPOBOro MHTEpBana un pasgenutenst Havyana kagpa.

KHonkun «Mpouecc A» n «lMpouecc B» nepekntoyatoT BLIOOP nopTa Angd
KOTOPOro oTobpaxaeTcs MeHHo.

TecTbl N dyHKUMN nNpubopa BbIHECEHBLI B (PYHKUMOHAmNbHbIE 3aKNaaku,
HaxoasaLwmecs B neBon 60koBon naHenu. PyHKUMOHAbHbIE 3aKaaKu:

— «TecT Tpadhuka»;

— «RFC2544x;,

— «Y1564»;

— «MHOronoTo4YHOCTb»;

— «lMakeTHbIN XNTTEP»;

— «PTP»;

— «TCP/IP»;

— «[lnarHocTuka megHoro Kabens»;

— «OnTnyYeckKkum TecT»;

— «OAM>»;

— «BERT»;

— «MDI»;

— «lWnend»;

— «TpaH3nT»;

— «CUHXpOHU3aLUUA»;

— «CepBep PTP»;

— «lMepepayva channoBy;

— «CTaTtuctukar;

— «HacTtpouku npndopa»;

— «MapameTpbl nHTEepdencoBy.

HacTponkn Bcex TecToB U (PYHKUUA aHaNoOrnyHbl Tectam U (PyHKUUSAM,
peanu3oBaHHbIM C  MOMOLLBD  3KPaHHOrO  MeH  npubopa  (cm.
cooTBeTCcTBYHOLWME NYHKTBI 10.4 — 10.23).

[Mocne naMeHeHnsa 3HadeHun NdbIX HAaCTPOEeK HEOBXOOMMO HaXmmaTtb
KHOMNKY «MpUMeHUTb», NPy 3TOM HOBblE 3HAYEHUsI NepeaarnTcs Ha Npubop.
Ecnn HeobxoaMmo BepHYTb HACTPOMKM K 3HAYEHUSIM, COXPaHEHHbIM B
npudope, HY>XHO HaxaTb KHOMKY « COpOCUTb».
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3HayeHus1 pesynbTaToB TECTOB W cTaTUCTUYeckad WHGopMauns
OOHOBIAIOTCSA aBTOMaTMYECKM C 4acTOTOM pa3s B CekyHay. 3arnyck TecToB
ocyLiecTBnaeTca npu Haxatum kHornku «CtapT», «Ctapt A->A», «CTtapT A-
>B», «Ctapt B->A», «CtapTt B->B» B 3aBUCMMOCTM OT BO3MOXHbIX W
TpebyeMbIX TOMONOrMM NPOXOXKAEHUS TecTa.

10.25.4. Nepenaya channoB oT4ETOB U HACTPOEK

CosgaHne otyetoB Ha [1K B nporpamme yganeHHOro ynpasfeHuUs
ocyuwiectengeTca Ha 3aknagke «lepepava cdhannos». [Ons oTobpaxeHus
BCEX COXPaHEHHbIX paHee Ha npmnbope ¢annoB HeobXxoaMMO HaxkaTb KHOMKY
«OBGHOBUTbLY.

OT4eTbl U HACTpPOWKM Npubopa pasaeneHsl Ha oTaenbHble dannbl.

MoxHo BbibpaTb W ckadaTb davn OT4YETOB C MOMOLLbI  KHOMKU
«CoxpaHutb pdf-otyeT». [lpn 3TOM NPOMCXOOUT COXpPaHEHME OTYETOB B
dopmarte *.pdf Ha K.

[Onsa coxpaHeHus panria C¢ HacTpovkamu B nporpaMmme yaareHHoro
ynpaBneHusi, HeobxoauMo HaxkaTb KHOMKY «COXpaHuUTb», B NOSIBUBLLEMCS
OKHEe BBECTU UMsi coxpaHsiemoro damna u HaxaTtb «OK». HoBbi hann
oTObpasnTcss B CMMUCKE BCEX COXPaHEHHbIX annoB B MNporpamMmme
yOaneHHoro ynpasneHusi. PaHee coxpaHeHHble (hanrbl C HacTpoMKamMn U
pesynbTatammM MOXHO 3arpy3uTb WNM ydanuTb C MNOMOLLBIO  KHOMOK
«3arpysmtb» N «Ypanutb» COOTBETCTBEHHO, NpeaBapuTenbHO Bbibpas
3arpyxaembln Unu ygandemoin coann.

CHMUMOK 3KpaHa

Ona cHuMKa akpaHa npubopa HeobBXOoOMMO HaxaTb Ha  KHOMKY
«lMepepayva cannoB», U NepenTn Ha 3aknagky «CHUMOK 3KpaHa», nocne
yero Haxatb KHomnky «lMonyuynTb» B HWKHEM MpaBOM Yrny OKHA W
«CoxpaHUTbY.
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11. MeToauka noBepku

HacTtosdwan meToamnka yctaHaBnMBaeT MeTOAbl U CpefCcTBa NepBUYHON U
nepmvoanyeckon NoBEPKU TecTepoB-aHanu3aTopoB nakeTHbix ceten MAKC-
EMK (nanee — tectepos), Bbinyckaemblx AO HIIM «KOMETEX», CaHkT-
[MeTepOypr, HaxoOAWMXCA B 9KCMnyatauuu, a TakkKe Mocre XpaHeHua u
PEMOHTa.

MeToguka paspaboTaHa B COOTBETCTBMM C pekomeHaauuen PMI 51-
2002 TCW [okymeHTbl Ha MeTOOUKM TMOBEPKN CPEACTB U3MEPEHUN.
OCHOBHbIE NOSTOXEHUS.

NHTepBan mexay nosepkamu — 2 roga.

TpeboBaHMs HacToOAWEN MEeTOAMKM noBepkn obsasaTenbHbl  Ang
METPONOrM4Yecknx Ccnyxé rpuandeckux vy  HesaBucumMo OT  dopM
cobCTBEHHOCTW.

11.1. Onepaunu noBepKu

11.1.1. MNpwn npoBeageHMN NOBEPKM AOIKHbI ObITb BbIMNOTHEHbI
cnegyowme onepaunmn NoBepkn, ykasaHHble B Tabnuue 11.1.

Tabnuua 11.1

[MpoBeneHne onepaumn npu

MMyHKT
Ne | HawmmeHoBaHue onepauymu y y
pau MeToauky | EPBUHHON | nepuoandeckol
noBepke noBepke

BHewHnn ocmoTp 11.7.1 [a [a
Onpob6oBaHue 11.7.2 [a [a
OnpepgeneHne 11.7.3 [a [a
OTHOCUTENbHOMU
NOrpeLLIHOCTM Mo YacToTe

4 | OnpegeneHne abcontotHon | 11.7.4 [a [a

NOrpeLwwHOCTM YacToThl
nepenaym curHana
nonesHon nHdopmauunm

5 | OnpepeneHne abconotHon | 11.7.5 [a [a
NOrpeLHOCT N3MEPEHUS
KonunyectBa MHdopmMauum,
NoCTynuBLLEN Ha
N3MepUTENbHbLIW MOPT
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[MpopormkeHne Tabnuubl 11.1

6 | OnpegeneHne 11.7.6 [a HeTt
OTHOCUTENbHON
NOrpeLHOCTM MOLLHOCTM Ha
BbIXO4€ ONTUYECKNX
NHTEpencos

7 | OnpegeneHne abcontotHoro | 11.7.7 [a [a
CMeLLeHUa cobCTBEHHOMN
LWKanbl Bpemenu (LLB)
oTHocutenbHo LWB UTC(SU)
B PEXNME CUHXPOHN3aLNN NO
curHanam KHC
MOHACC/GPS*

8 | OnpenenexHue abcontotHon | 11.7.8 [a [a
NOrpeLLIHOCT N3MEPEHUS
WHTEpBanoB BpeMeHM

9 | OnpegeneHne 11.7.9 [a Het
OTHOCUTENbHOMN
NOrpeLLIHOCTM MO YacToTe B
pPEXNME CUHXPOHN3aLNN NO
curHanam KHC
MOHACC/GPS*

10 | OnpeneneHune cpegHero 11.7.10 [a HeTt
KBagpaTU4ecKoro
OTHOCUTENbHOrO
ABYXBbIOOPOYHOro
oTknoHeHna (CKOO)
pe3ynbTaToB U3MEpPEHUN
4acTOTbl OMOPHOro
reHepartopa npu uHTepaarne
BpeMeHu 1 ¢

11.1.2. B cnyyae nonyyeHus oTpuuaTtesibHbIX pe3yrnbTaToB MOBEPKU NO
nodbomy nyHkTy Tabnuubl 11.1 Tectep OpakyeTcs W HanpasnseTcs B
PEMOHT.

11.2. CpeactBa noBepKu

11.2.1. MNMpn npoBedeHMN NOBEPKM OOSMKHbI MNPUMEHATLCA CpencTea
NoOBEpPKW, ykasaHHble B Tabnuue 11.2.
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Tabnuuya 11.2

HanmeHoBaHMe pabo4ymx 3TanoHOB UK BCMIOMOraTernbHbIX
cpeacTB NoBepKU; HOMEP AOKYMEeHTa, pernameHTUpYoLLIEro

Homep nyHkTa TexHu4yeckme TpeboBaHUsA K paboymm aTanoHam nnu
MeTOOMKN BCMoOMoraTesibHbIM CpeAcTBaMm; paspsag no
NnoBepKu rocygapCTBEHHOW NOBEPOYHON cxemMe U (Mnun)

MEeTPOSIOrMYecKmne N OCHOBHbIE TEXHMUYECKME
XapakTEePUCTUKM CPEACTB NOBEPKU

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

Mry,
11.7.3 - npeaesibl 4onyckaemon OTHOCUTErNbHaA NOrpeLLIHoCcTy no
11.7.9 yacToTe +1-10°, npenens! gonyckaemon abcosioTHON

NOrpeLHOCTN N3MepPEHUst MHTepBanoB BpemMeHn 0,62 HC
(ans nHTepsanos BpemeHu He bonee 100 MKC)

N3mepuTtenb cpegHen MOLLHOCTU ONTUYECKOro U3nyyeHus
Anmas-21: pabounin cnekTpanbHbln gnanasoH oT 800 oo
1600 HM, oMana3oH U3MepeHNn ONTUYECKOM MOLLIHOCTMU OT
MunHyc 60 go nntoc 3 obm, npeaens gonyckaemom
OCHOBHOWM MOrpPeLIHOCTM Ha ANNHE BOMHbI Kannbposku +0,5
nb

11.7.6

CtaHgapT YyacToThbl 1 BpeMeHu pybuanesbin Y1-92:
11.7.8, 11.7.9 npeaens! 4oNyckaeMoOW OTHOCUTESTbHOM MOrpeLIHoOCT No
yactoTe +2:101°

N3penue MNC-161* TCKOWN.461531.014: npeaensl
aonyckaemon abCcontoTHOM NOrpeLLlHOCTU CUHXPOHM3ALINN
dopmnpyemon LLB co WB UTC(SU) (npu goBeputenbHOM

BepoaTHocTn 0,95) £160 HC

11.7.7

* B cnyyae Heob6xoaMMoOCTH NpPeLn3noHHOro onpegeneHnst abcosoTHOro
cMeLLeHns cobcTBeHHOM WKarnbl BpemeHun (LUB) oTHocuTenbHo LB
UTC(SU) B pexume cuHxpoHusauum no curHanam KHC NMOHACC/GPS +
200 HC HeobxoanMOo Mcnonb3oBaTh pexum paboTtbl usgenus MNMNC-161
«Bpems Ha TBepaon Toukex»: npenensl gonyckaeMon abcontoTHON
NOrpeLLIHOCTM CUHXpoHM3aumn opmupyemon LB co LB UTC(SU) (npw
aoseputernibHon BepoaTHocTH 0,95) £50 He

11.2.2. BMecTO YyKasaHHbIX B Tabnvue 11.2 cpeactB NOBEpPKU
AONnycKaeTcsa nNPUMEHATb [pyrMe aHanorndHole cpencrsa  MNoOBEpKM,
obecneunBarolne onpegenieHne MeTPOSIOrMYECKUX XapaKTEPUCTUK C
TpebyemMon TOYHOCTbLHO.

11.2.3. CpeacrtBa noBepku JOMKHbI ObiTb NCNPaBHbI, MOBEPEHbBI U UMETb
cBMaeTenbCTBa O NOBEPKE.
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11.3. TpeboBaHuA K KBanudmnkaumm

K npoBegeHnio NoBepkn JonyckarTcs nuua:

— CO CpegHeTeXHMYeCKMM UM BbICLUMM  paanoTEXHUYECKUM
obpasoBaHMeM, wumewwmne onbiT paboTtel B obnactn U3MepeHun
pagNOTEXHUYECKNX BESIMYMH U MMEKLWWUW NpaBO Ha  MNOBEPKY
(aTTecToBaHHbIE B KaYeCTBe NnoBeputeren);

— u3yudmBLuMe PO noBepsieMoro tectepa;

—  uUMeroLme KBanndukaumMoHHY rpynny no TexHuke 6e3onacHoCTN He
Huxe lI.

11.4. TpeboBaHUA 6e30MacCHOCTH

11.4.1. lpn noBepke [AOSMKHbI BbINOMHATECA Mepbl 6e3onacHoCcTy,
ykasaHHble B PO noBepsaemMoro tectepa n cpefiCTB NoBEPKN.

11.5. YcnoBusa noBepku

11.5.1. lNpu npoBeaeHUn NOBEPKM OOMMKHbI cobniogaTtbcsa cnegyowmne
YCIOBUS:

— Temnepartypa okpyxatwien cpeabl (20+5)°C;

— OTHOCUTESNbHas BNaXXHOCTb Bo3ayxa (65+15)%;
— artmocdepHoe gasnenue (100+£8)kla;

— HanpskeHune ceTn nutaHus (220+11)B;

— YyacTtoTa npombiwneHHon cetn (50,0+0,5)IM L.

11.6. NoaroToBKa K NnoBepkKe

11.6.1. Nepen npoBefeHVeM TMOBEPKU criedyeT MpPoOBEepUTb Hanuvyue
9KCrnnyaTtauyMoHHOW [OOKYMeHTauumM W CPOK OEeNCcTBus CBUOETESNbCTB O
NnoBepKe Ha cpeacTBa NOBEPKMU.

11.6.2. Bknountb cpeacTtea NOBEPKN U NMPOrpeTb UX B TEYEHNE BPEMEHM,
yKaszaHHoro B P3.

11.7. NMpoBegeHne NoBepKU

11.7.1. BHeWHUN ocMOTp

BusyanbHbiIM  OCMOTPOM  MNPOBEPSIOT  COOTBETCTBME  TECTEpOB
TEXHUYECKOM [OKYMEHTauMnm B 4YacTM KOMMSEKTHOCTM, MapKUPOBKU U
ynakoBku. Takke nNpoBepsitoT OTCYTCTBME BUOMMbBIX MNOBPEXAEHUN,
LEMNOCTHOCTb COEANHUTENbHbIX Kabenen, 3aKMMOB 1 pa3beMOB.
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11.7.2. Onpo6oBaHue

11.7.2.1. OnpoboBaHne npoBOAAT nMocne o3HakoMmneHuss ¢ P3O.
[MpoBepsItOT BO3MOXHOCTbL BKITHOMEHUSI TeCcTepa 1 ero paboTtocnocobHoCTb, a
TakKe COCTOSIHMSA 3apsiga akkymynsatopa M paboTbl C UCNONb30BaHWEM
agantepa/3apsgHoro ycTtpomcrtBa OT CeTU MepeMeHHOro Toka. B cnydae
HeoBXoANMOCTM NPOUN3BOAAT 3apsaaKy akkymynsitopa OT CETEBOro agantepa
NMTaHUA, BXOOSALWEro B KOMMMEKT Tectepa. [lpoBepsitoT BO3MOXHOCTb
Bblibopa napameTpoB uHTepdenca, obLNX HACTPOEK, YCTAaHOBKM HACTPOEK
npouecca TecTUpOBaHWUA, TeCTUpoBaHUS Kabens u paboTocnocobHOCTb B
OCHOBHbIX peXmnmMax B criegyrowen nocnenoBaTenbHOCTM.

11.7.2.2. llpoBepsAdT HOMep BepcuM BCTPOEHHOro NporpamMmHoOro
obecneyvenus (MO) — B meHto «HacTpouku npubopay» Ha 1-n ctpaHuue. OH
JomkeH ObiTb He Hwke 1.5a ons mucnonHeHuss «B» n He Huxe 1.7a ansa
NCNONHEHNA «E».

11.7.2.3. Onpo6oBaHue paboTbl Ha (pu3n4eCKOM ypOBHe

[MoBepsieMbln TecTep coeauHUTb noptom A ¢ noptom B npu nomoum
naTty-kopga. B meHwo «llpouecc By — «C1p. 2» — «lUnend» yctaHoBuTb
«YpoBeHb 1». B wmeHO «Hactponkn npubopa» Bbibpatb «COpoc K
HacTporkam Mo yMOSTYaHWMIO», HaxkaTb KHOMKy «COpocy», BblbpaTb BapuaHT
«da». [Hanee Bblbpatb MeHio «llpouecc A» - «RFC 2544» —
«TepmuHan A>>Ax». HaxaTtb KHOMKY «YMOn4.» Ons Bo3BpaTa K HacTponkam
Tecta no ymonyaHumo. Ha 3aknagke «3aronoBok» CHATb nar «ARP-
3anpocy», B kadyectse MAC-agpeca nony4yatens ykasate MAC-agpec nopTa
B, cHaTb dpnar «YposeHb 3». OTkntounTb BCe TecTbl RFC 2544 kpome TecTa
«lMponyckHass crnocobHocTb». [OnNa aToro CHATb narn «BbinonHUTE» B
3aknagkax «3apgepxkar», «[lotepn kagpos», «[llpepenbHasi Harpyskar.
HaxaTb kHonky «[oTtoBo». 3anyctutb TecT RFC 2544 no kHonke «CTtapT»
Ha cTpaHuue «[lponyckHas cnoCOBHOCTbY.

HabniogaloT ycnewHoe NpoxoXaeHne Tecta Ha pasHbIX ANMHax Kagpos
Ha dwmanyeckom ypoBHe. [lpu npoxoxaeHunm TecTa B BEPXHEN CTPOKe
cBeTUTCA 3eneHbiM uBetom RXx, »xentbim uBetoM RFC m Tx. B konoHke
«CTtaTyc» nocne npoxoxgeHna TecTa Ha KaxOoon OnuHe Kagpos
MHONUMPYETCA 3eNeHbI KPY>KOK U Haanuck «lotoBox». NMpn 9TOM 3HayeHue
nponyckHon cnocobHoctn «T L1» pomkHo paBHATeca 1000 M6ut/c (B
BepxHen cTpoke nHauumpyetcs 1000F).

11.7.2.4. Onpo6oBaHue paboTbl Ha KaHafIbHOM YpPOBHe

[MoBepsembin TecTep coednHUTb noptoM A ¢ noptom B npu nomowum
naty-kopga. B meHw «HacTtponku npubopa» Bblibpatb «COpoc K
HacTpoMKam MO YMOM4YaHWo», HaxaTb KHOMKYy «COpoc», BblIbpaTb BapuaHT
«day.
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Ha noeepsiemom TecTep BblOpaTb MeHw «[lpouecc B» — Ctp. 2 -
«Wnend» n yctaHoBuTtb «YpoBeHb 2». [lanee BbibpaTtb MeHto «[l1pouecc A»
— «RFC 2544» — «TepmuHan A>>Ax». HaxaTb KHOMKYy «YMON4Y.» Ans
BO3BpaTa K HacTponkam TecTa Nno ymondaHuo. Ha 3aknagke «3arosioBOK»
cHATb pnar «ARP—3anpocy, B kayectBe MAC-agpeca nonyyartens ykasaTb
MAC-agpec nopta B, cHaTb dnar «YpoBeHb 3». OTKMOUYNTL BCE TECTbI
RFC 2544 xpome Tecta «[lponyckHas CnocoBbHOCTb» M 3anyCTUTb TECT
nNponyckHon cnocobHocTn 13 naketa tectoB RFC 2544 aHanormyHo n. 7.2.3.
HabniogaTtb ycnewHoe npoxoXaeHne TecTa Ha pasHbiX AfMHaX KagpoB Ha
KaHanbHOM ypoBHe. [1pn 3TOM 3Ha4vyeHune NPonyckHon cnocobHocTn «T L1x»
AomkHo paBHATLCA 1000 M6uT/c (B BepxHen ctpoke nHanumpyetcs 1000F,
LB2).

11.7.2.5. Onpo6oBaHue paboTbl Ha CeTEBOM YPOBHe

[MoBepsieMbln TecTep coeauHUTb noptom A ¢ noptom B npu nomoum
naty-kopga. B meHw «HacTtponku npubopa» Bbibpatb «COpoc K
HacTpoMKam MO YMOM4YaHWMO», HaxaTb KHOMKY «COpoc», BblIbpaTb BapuaHT
«da». Ha noBepsiemom npubope BbIOpaTh MeHo «[lpouecc B» — Ctp. 2 —
«Wnend» n yctaHoBuTb «YpoBeHb 3». [lanee BbibpaTtb MeHo «RFC 2544
— «Tepmunan A>>Ay. Ha 3aknagke «3aronoBoky» ycTaHoBUTb donarn « ARP—
3anpoc» n «YpoBeHb 3», B KayecTtBe |IP-agpeca nonydaTtens ykasatb IP-
agpec nopta B. 3anyctutb TeCT NponyckHOM CNOCOOHOCTN U3 NakeTa TeCTOB
RFC 2544. Habntogatb ycnewHoe NpoXoXAeHne TecTta Ha pasHblX AnvHax
KagpoB Ha ceTeBOM ypoBHe. [Npn 9TOM 3Ha4YeHUEe NPOMyCKHOW CNOCOOHOCTU
«T L1» pomkHO paBHATbCA 1000 M6uT/c (B BEpXHEN CTpOKE MHOMUMPYETCA
1000F, LB3).

11.7.2.6. OnpoboBaHne oNTU4YECKNX MHTEPdENCOB NPOBOASAT, YCTaHOBUB
npuemonepenatynk B nopt SFP A, a 3atem BbibpaB MeHto «[lMpouecc A» —
C1p. 2 — «OnTnyeckumn tect» — «MHopmaums». Ha aTon cTpaHuue SOSMKHbI
oTobpaxkaTbCs napameTpbl BCTaBNIEHHOIO npuemMonepenaTymka
(n3rotoBUTESNb, CEPUNHBLIN HOMEP, ANUHa BOMHbI W Ap.). [MoBTopsAtoT
npoueaypy, ycTaHoOBMB NpuemoriepeaaTyunk B nopt SFP B.

11.7.2.7. OnpoboBaHue pexuma paboTbl U3MEPEHUA PacXOXAeHUA
LB yaaneHHbix NTP(PTP) cepBepoB (MpoM3BoAUTCA TOSNILKO Ans
ucrnonHeHus «E»)

[MoBepsseMblt TecTep MNOOKNKOYUTL K NOKanbHOW Unun rrnobanbHon ceTu
NHTEPHET 4epe3 nopt A npu nomowm narty-kopga. MAKC-EMK porkeH
paboTatb B pexume cuHxpoHusauum no curHanam N'HCC NMOHACC/GPS.
B meHwo «[lpouecc A», «CuHxpoHusaumsi», Bknagka «Hactponkn NTP»
yCTaHOBUTbL napameTpbl yaaneHHoro NTP(PTP) cepsepa (MOXHO
Bocnonb3oBatbcA NTP cepBepamu rnaBHOMO METPOSIONMYECKOro LEeHTpa
[ocypnapcTtBeHHOM  cnyxbbl BpeMeHM u  4actoTtbl: 89.109.251.21;
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89.109.251.22; 89.109.251.23; 89.109.251.24). Bo Bknagke «O0wme
HacTpouKM» YyCTaHOBUTL: «onopa — GPS», «uamepsemoe — NTP1»,
«gnutenbHocTb — 00:05:00». 3anycTuTb U3MepPeHUst, HaxxaB «[ 0OTOB», 3aTeM
«CtapTt». [lNokaszaHuna «Pacxoxa. Bp / O» gomkHo ObITb paBHOo 0, 4TO
O3Ha4yaeT fJaTa v Bpemsi coBnagatoT C TOYHOCTbIO 0 CEKYHADbI.

Ecnu pesynbTatel onpoboBaHUS MONOXUTENbHbIE, MPUCTYNalT K
noBepKe.

11.7.3. OnpegeneHne abCconTHOU NorpewHocT hopmMupoBaHUA
TaKTOBOW 4YaCTOTbl

11.7.3.1. OnpegeneHne  noOrpewwHocTn  @OPMUPOBAHUS  OMOPHOro
curHasa TakToBOW 4acTOTbl MPOBOAAT C NOMOLLbIO YacToToMepa. K pasbemy
(3?» TecTepa noakmioOuWMTL YacToTomep Mnpu nomowm kabens KO08.1. Ha
noBepsgeMoM TecTepe BblOpaTb MeHl «HacTponku npubopar», 3aknagka
«lloBepkar». BoicTaBnaetca onar « TakroBas yactoran.

11.7.3.2. Pe3ynbTaTbl NOBEPKN CYNTATb MONOXUTENBHLIMWU, €CINN 3HaYEHNS
OTHOCUTENBHOW NOrPELLHOCTM MO YacTOTEe HAaXo4MTCA B npeaenax +5,0-10°, uto
B abcontoTHOM 3HaveHuun coctaenseT: (125 000 000 + 625) Nu.

11.7.4. OnpepeneHne abCoNMOTHON NOrPELIHOCTN YaCcTOThbl
nepepayv nonesHon nHdopmauum

11.7.4.1. NamepsatoT 4YacTtoTy nepegadnm 6anwtoB umHoOpMaumm npu
reHepupoBaHMM KagpoB C MWHUMANbHO BO3MOXHbIM MEXKaapOBbIM
MHTEpBaNoM Ans HeCcKomnbkMx AnuH kagpoB. Kaxabin cTtpob curHana c
pasbema (O* cooTBeTcTBYeT OfgHOMY nepedaHHoMy 6ailTy, Wckoyas
npeambyny n MexkaapoBbi UHTepBar.

11.7.4.2. loBepsiemMbln TecTep coeuHUTb noptoMm A ¢ noptom B nipu
nomoLum naty-kopaa. K pasbemy 3 Tectepa noaknounTb YacToToMep npu
nomoLm kadbensa K08.1.

Ha Tectepe BbIkMOYNTL BCe TeCTbl Ha nopTy B uepes wmeHo
«lMpouecc B». HabniwogaTb oTCyTCTBME CBEYeHMst cBeToguModa «TecT»
nopta B.

11.7.4.3. Ha noBepsiemMoM TecTepe BblbpaTb MeHW «HacTponku
npnbopar», 3aknagka «lloBepka» n BbicTaBUTb dnar « Ckopoctu». B MeHto
«MapameTtpbl  uHTepdgencoBy» — «[lMopT A»  yCcTaHOBUTb  CKOPOCTb
coeanHeHnuns 10 MouTt/c. BoibpaTb MeHo «lMpouecc A» — «TecT Tpaduka» —
«TepmnHan A>>B». Ha 3aknagke «3arofioBok» yctaHoBuTb dnarnm «ARP-
3anpoc», «YposeHb 3» U «ABTOMaTuyeckun |P nony4d.». Ha 3aknagke
«JononHutensHO» ykasaTb cnegywowne napametpbl: Harpyska — 100%,
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Mopor FLR — 0.00001, OnnHa naketa B cooTBeTCTBUM C Tabnuuen 11.3,
AnuntencHocTb — 20 cekyHg. CoxpaHuTb NapameTpbl, HaXaB KraBuLly
«loToBOY». 3anycTuTb TeCT Tpaduka, Haxas Knasuwwy «CtapT».

11.7.4.4. Bo BpemMs NpoBeaeHUs TeCTa U3MePAOT YacToTy. AHanorm4yHo
NpoBOOAT U3MepeHus ana ckopocten coeanHenms 100 n 1000 Méut/c gna
Kagon AOnvHbl kagpa. CKOpoCTb COeAMHEHUS YCTaHaBMMBAKT B MEHHO
«lNapameTpbl nHTEPdENCOBY, «I1opT Ax.
Paccuntatb abCcoONOTHYO MNOrPeLHOCTb YacToThbl Nepefayn noresHon
nHpopmauumn no cgopmyne (1):
A=F,—F, (1)

roe F, — TakToBas yactoTa, u3MepeHHasi 4aCTOTOMEPOM;

F; — TeopeTnyeckasd BennunHa TaKTOBOW 4acCTOTbl, BblYMCIIEHHAA ONs
Ka)koM CKOPOCTU KaHana.

11.7.4.5. MakcmanbHyto 3arpysKy KaHana onpegenstot no dgopmyne (2):

F, —1250 {L*8)

(L+20) Mry, (2)

roe L — anvHa kagpa, 6anr;

M =1 MlNy ana 1000BASE-T;
M =0,1 My ansa 100BASE-T;
M = 0,01 My ans 10BASE-T.

3HaueHuns TakToBOM YacToThl Fr B MIL B 3aBMCHMOCTM OT CKOPOCTU
nepegayv 1 AnvHbl KagpoB npueBeaeHsbl B Tabnvue 11.3.

Tabnuua 11.3. HommHanbHoEe 3Ha4YeHne
4YacToTbl Nepena4vm nonesHon nHdpopmayum

AnvHa kagpa, 10BASE-T 100BASE-T 1000BASE-T
bant
64 1,071 10,714 107,143
512 1,222 12,218 122,180
1518 1,240 12,402 124,025
11.7.4.6. Pe3ynbtatbl MOBEPKN CUUTATb  MOSIOXKUTENbHBLIMU,  €CIn

3Ha4yeHus1 abCoNTHOM MOrPELHOCTM U3MEPEHMI YacToTbl nepegayn

nonesHom nHdopmMmaumnm HaxoaaTca B npegenax =15 klu.
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11.7.5. OnpepeneHue abGCONOTHOMN MOrpewHOCTU U3IMepPeHUun
KonuyectBa UHdopmauuu

11.7.5.1. lNoBepsiembln TecTep coeanHUTb nopToM A C¢ noptom B ¢
nomolblo naty-kopaa. K paswemy (3* Tectepa nomkmiounTe 4acToToMep
npy nomowm kabensa KO8.1.

Ha Tectepe BbikMOYNTL BCe TeCTbl Ha nopTy B uepes wmeHo
«lMpouecc B». HabniogaTb oTCyTCTBME CBEYEHUs cBeTogumoda «TecT»
nopta B.

Ha noBepsiemom TecTtepe BbibpaTb MeH «HacTponkn npubopay,
3aknagka «[losepka» wun BbicTaBuTb dnar «Ckopoctn». B MeHIo
«Ctatnctuka» Ha 3aknagke «O0wme» BbicTaBuTb onar «ABToMaTn4eckoe
oBHyneHne». B meHto «lMapameTpbl nHTEpdencoB» — «MopT A» yCTaHOBUTb
ckopocTb coeauHenust 10 Mout/c, cHaB dnarm «100» n «1000». Janee
BolibpaTte MeHio «[llpouecc A» — «Tect Tpadwumka». Ha 3aknaake
«3aronoBok» CHATb riar «kARP—3anpocy, yctaHOBUTbL conarn «YpoBeEHb 3»
n «Astomatundeckun IP nonyd.». Ha 3aknagke «[ononHUTEnNbHO» ykasaTb
cnepywowme napameTpbl: Harpyska — 100%, MNMopor FLR — 0.00001, OnuHa
naketa — 64 6aunta, OnutenbHocTb — 1 cekyHga. CoxpaHUTb napameTpsbl,
Ha)kaB Knasuwy «[OTOBO». 3anycTUTb TecT Tpaduka, Haxas KraBuLly
«CtapT».

11.7.5.2. OgHOBPEMEHHO C 3anyckoMm TecTa MNPOBECTU U3MEPEHME C
NOMOLLBID YacToToMepa. WM3MepsalT  KONMYECTBO  MNPUHATBIX  BaunT

NHopMaLnn N, ¢ yyeToM npeamOynbl KagpoB, KoTopoe Oyget
onpeaensaTbCs KONIMY4eCTBOM U3MEPEHHbLIX UMMYTbCOB.

NMpumevaHne: Ecnim B MOMeHT HaxaTtuss knaBuwm «CTapT» Ha
YacToToOMepe MosBMSEeTCS Noka3aHne ¢ HebOomnbLUMM 3HAaYEeHNEM KOnnyecTBaa
MMMYIbCOB, @ 3aTeM MO OKOH4YaHWM nepuopa uamepeHunsa (1 c) 3HadeHue,
6nnskoe K TpebyemMomy, TO HYXHO MOBTOPUTb M3aMepeHue. [onyckaeTtcs
cuMTaThb pe3ynbTaToM U3MepPEHNA Pa3HOCTb 3TUX MOKa3aHUN.

11.7.5.3. BbibpaTb MeHio «CTtatuctuka» u ukcuposatb BenuunHy N,

— WN3MEPEHHOE KONMMYECTBO MNPUHATBIX OanToB Ha nopty B. 3HadeHue
HaxoamnTcsa Ha 3aknagke «Obuwmey», Ha nepeceyeHne ctondua «lopt By, u
cTpokn «Rx 6anty.
AHanorn4yHo NpoBecTn n3MepeHust Ansa anuHel kagpa 1518 6anr.
Paccuntatb abCcosnoTHYO NOrpeLlHoCcTb n3amepeHus rno popmyne (3):

N, -L
A=—2—_N
(L+8) M, rae (3)
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N, — konuuectBo uHdopmauun B 6ailtax ¢ yd4eToM npeambynbl,
N3MEepPEHHOE YaCTOTOMEPOM;

Ny _ KOnnM4yecTtBo MHdopMaumn B bantax, nsmepeHHoe Tectepom 6e3
yyeTa npeamOynbl;
L — anvHa kagpa, 6anrt.

11.7.5.4. PesynbTtaTbl MOBEPKU CUYUTATb MOSIOXKUTENBHBLIMU, €CIn
3HayeHns abCoNTHOM MOrpeLLHOCTN N3MEPEHNIA KONNYecTBa MHopMaLnm
HaxoaaTca B npedenax 1 6anrT.

11.7.6. OnpepeneHne OTHOCUTENIbHOM MOrpewHOCTU MOLLUHOCTU Ha
BbIXoAe ONTUYECKUX MHTepdencon

11.7.6.1. BbIxo4HY MOLLHOCTb Ha OMTUYECKUX NHTepdencax namepsoT
C MOMOLLBbK  U3MepuTenss  MOLLUHOCTM  OMTMYECKOro  U3NyyYeHus,
pacCYMTaHHOro Ha [AfMHblI BOSIH, COOTBETCTBYHOLLUME YCTAHOBIIEHHbLIM B
TecTepe onTuyeckum npuemonepenatynkam. ONTUYECKNA  BbIXOQHOW
pasbeM MNPUCOEOMHAIT K MU3MEPUTESNIH0O MOLLHOCTU OMTUYECKOro

& N3ry4YeHnst C NOMOLLbIO COOTBETCTBYIOLLErO Kabens.

Heobxogumo npocneanTtb, 4TOObl BCe coeAuHEHust Obinu
HaZeXHbIMK, a Kabenb He nepekpy4deH. MNpu 3aTUX N3MepPEHUsIX 0O4EHb BaXKHO
cobntogatb Mepbl TEXHUKM Be30nacHOCTU, YKkasaHHble B PO, ux HapylieHune
MOXET BbI3BaTb CEPLE3HYIO TpaBMy (fla3epHble CUrHanbl onacHbi!).

NMpumeyaHue: He BKkNOYaTb NUTaHMe TecTepa OO NPUCOEANHEHUS
ONTUYECKMUX coeanHuTenen n yéeamtbcst B UICNPaBHOCTU NOCHEOHUX.

Ha noBepsiemom TecTtepe BbiOpaTb MeH «[lpouecc A», MKOHKa
«OnTuyecknn Tect», 3aknagka «MoHutopuHr (DDM)». Nocne BbINONHEHNA
B TecTepe BCeX YCTaHOBOK, HeobXxoauMbIX ANA MNOSyYeHWS Ha BbIXOAe
OMTMYECKOro CurHana, CHUMaltT noKa3aHne WU3MepuTenis  MOLLHOCTU
ONTMYECKOro U3ry4YeHus, a TakKe WU3MepeHHOe 3HayYeHue MOLLHOCTU C
NoOMOLLIbIO TecTepa B none tabnuubl «P BbiX.». 3amepeHne NoBTopsoT Ansg
BCEX TPAHCMBEPOB, MMEKLLMXCS B KOMIIIEKTE NOBEPAEMOro TecTepa.

Heobxoanmo paccumtaTb OTHOCUTESTbHYKO MOrpPeLIHOCTb MOLLHOCTM Ha
BbIXO4e ONTUYEeCKMX NHTepencos no gopmyne (4):

_ Pa_PT

A
P P,

. rae (4)

P y

9 — NEeWCTBUTENbHOE 3Ha4YeHWe MOLLHOCTM Ha BbIXOAE ONTUYECKUX
nHTepdencoB TecTtepa, MONydYeHHOE C MOMOLLb U3MEPUTENS MOLLIHOCTU
ONTMUYECKOro U3MYyYEHS,

PT — W3MepeHHoe 3Ha4deHne MOLWHOCTUM Ha BbiIXOoAEe ONTUYECKUX
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NHTEePJdEeNCoOB TecTepa, MNOSy4YeHHOE C MOMOLLBLIO MPAMbIX U3MEPEHUN B
SFP-mopayne.

11.7.6.2. Pe3ynbTtaTbl MOBEPKM CcHUTATb  MOSOXUTESNbHBIMU,  €CNnu
3HaYeHUs1 OTHOCUTESIbHOM NOrPEeLUHOCTM MOLLHOCTU Ha BbIXO4€e ONMTUYECKUX
NHTEPdENCOB HAXOAATCA B Npefenax, ykasaHHbix B Tabnuue 11.4.

Tabnuua 11.4. MoOWHOCTbL ONTUYECKOrO U3NYy4YEHUS

Tun npuemonepegarymnka MoLu- [Mpenensbl
N3roTo- Twun, cKopoCTb OnnHa HOCTb AonycKkaemou
BUTENb nepenayun, anivHa | JNMHUMU, Ha OTHOCUTENbHOMU

BOJIHbI KM BbIxoae, NorpeLwHocTu
nbm MOLLIHOCTU Ha
Bbixoae, Ab
Finistar FTLF1318P3xTL 10 -7 +4
1G 1310 HMm
Finistar FTLF1518P1xTL 90 +0,5 +4.5
1G 1550 HM™m

11.7.7. OnpegeneHne abCOMIOTHOrO CMeLlEeHUA CcOobOCTBEHHOM
wkanbl BpemeHu (WLUB) otHocutenbHo WB UTC(SU) B pexume
cuHxpoHusaumm no curHanam KHC NOHACC/GPS

11.7.7.1. AbcontoTHOEe cmelleHmne cobcTtBeHHon WWB oTtHocutenbHo LB
UTC(SU) B pexnme cuHxpoHusaumm no curHanam KHC TTIOHACC/GPS
onpegenuTb ¢ nomoLbto nsgenus MNC-161 n yactotomepa yHMBepcanbHOro
CNT-90 no cxeme, npuBegeHHoU Ha pucyHke 11.1.

Nnc-161 MAKC-EMK
1My G- et

1

YacTtoTomep yHuBepcarbHbIN
CNT-90

PucyHok 11.1. Cxema onpegeneHns abComTHOro CMeleHus
cobctBeHHoM LWWB oTHocutensHo LB UTC(SU) B pexmme CUHXpOHM3aLUK
no curdanam KHC MNMOHACC/GPS
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11.7.7.2. Ha Bxog yactotomepa «Bxog B» nogaTtb MMMynbCHbIA CUrHATT
1 'y oT TecTepa, Ha BXxo4 4dactoTtomepa «Bxog A» nogaTb MMMYSbCHLIN
curHan 1 Iy ot msgenuna MNC-161. Yactotomep yHmBepcanbHbii CNT-90
YCTaHOBUTbL B PEXMME U3MEPEHUN UHTEPBANIOB BPEMEHM.

Hactpontb Bxogbl «Bxog A» wn «Bxog B» B cooTBeTcTBMM C
napamMmeTpamMm UMNYnbCHbIX curHanos 1 Iy

—  VMNYNbCHbIA CUrHar;

— M3MepeHUs rno nepegHemMy OpPoHTY;

— BXogHas Harpy3ska 50 Owm;

— YPOBEHb HanpsaXXeHUd TOYKN NPUBA3KM MO nepeaHemy ppoHTy 0,5 B.

11.7.7.3. Nponssectn He MeHee 100 mamepeHUn UHTepBana BPEMEHMU
Mexgy UMnyrnbCHbIMM curHanamun 1 'y ot Tectepa wn usgenus NC-161
(abCconTHOM MOrpeLuHOCTN cpaBHeHUst cobctBeHHom LB oTHocuTenbHO
LB UTC (SU)).

11.7.7.4. Pe3ynbTtaTbl MOBEPKM CHUTATb  MOSIOXKUTESIbHBIMU,  €CNU
3Ha4YeHnsa abcontTHOro cmelleHma cobcteseHHon LLIB oTHocuTenbHo LB
UTC(SU) B pexume cuHxpoHusaumm no curHanam KHC TMOHACC/ GPS
HaxogaTca B npedenax 1 mkc (200 He B criyvyae npMMeHeHus Tectepa ongd
NPeum3nNOHHbIX U3MEPEHNN).

11.7.8. OnpepeneHne aOGCONMOTHON MNOrpPeWwHOCTU U3MepeHus
MHTEpBanoB BPpeMeHMU

11.7.8.1. AGCONIOTHYIO MNOrpeLlHOCTb U3MEPEHUS NHTEpPBarioB BpeEMEHU
onpenennTb C NOMOLLbIO CTaHZapTa YacToThl U BpeMeHu pybuaunesoro Y1-
92 n yactotomepa yHuBepcanbHoro CNT-90 no cxeme, npvBegeHHOW Ha
pucyHke 11.2.

41-92 MAKC EIVIK
1Ty (> 1My

nlin

l-Iacw;normep yHMBepcaanbm
CNT-90

PucyHok 11.2. Cxema onpegeneHuss abConTHOWM MNOrpeLuHocTn
N3MEpPEHNSA NHTEPBASIOB BPEMEHMU
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11.7.8.2. Ha Bxog yactotomepa «Bxog B» nogaTtb MMMynbCHbIA CUrHATT
1 'y oT TecTepa, Ha BXxo4 4dactotomepa «Bxog A» nogaTb MMMYSIbCHLIN
curHan 1 W OT cTaHgapTa 4acTtoTbl M BpemeHu pybuaumesoro Y1-92.
Uactotomep yHuBepcasnbHbii CNT-90 ycTaHOBUTbL B peXxnme U3MepeHUn
MHTEpPBAasioB BPEMEHN.

Hactpontb Bxogbl «Bxog A» wn «Bxog B» B cooTBeTcTBMM C
napamMmeTpamMu UMNynbCHbIX curHanos 1 Iy

- UMMYNbCHbIA CUrHanm,;

- U3MepeHus no nepegHemy PpoHTy;

- BXoAHasi Harpy3ka 50 Owm;

- YPOBEHb HarnpsXXeHuUs TOYKN NPUBA3KM Mo nepegHemMy opoHTy 0,5 B.

[Mpounssectn He meHee 100 M3MepeHUn MHTepBana BpeMeHn mexay

MMMyIbCHbIMKU curHanamu 1 'y ot Tectepa n Y1-92.

11.7.8.3. HactponTtb Tectep Ha W3MEpPEHUE WHTEpBarioB BPEMEHWU OT
BHELLUHErO NCTOYHMKA.

MogaTte curHan 1 [y Ha BXxoO TecTepa M NPOU3BECTU WU3MEPEHUS
MHTEpPBAasioB BpeMeHN MeXay OnopHbIM curHanom 1My u curHanom 1 Iy ot
BHELLUHErO NCTOYHMKA.

Bbluncnutb pasHOCTb Mexay nokasaHusiMm yacToToMepa
YHMUBepcarnbHOro n tectepa. B pesynbTtatax namepeHusa y4yecTb 3afepikKy
NPOXOXAEHUS CUrHana B UCMNosib3yeMblX Kabensax.

11.7.8.4. Pe3ynbTaTbl MOBEPKM cCUUTATb  MOSIOXKUTESIbHBIMU,  €CNU
pPas3HOCTb MeXay MokKasaHusMM YacToToMepa YHMBepcarbHOro M tecrepa
(abCconTHOW NOrpeLHOCTU N3MEPEHUST NHTEPBANOB BPEMEHWN) HAXOOUTCS B
ananasoHe 100 Hc.

11.7.9. OnpepgeneHne OTHOCUTENIbLHOWU MOrpewWwHoOCTU No YyacToTe B
pexunme cuHxpoHusauum no curdHanam KHC NOHACC/GPS.

11.7.9.1. OnpegeneHne OTHOCUTESNIbHOW MNOrPELIHOCTU MO 4acToTe B
pexume cuHxpoHmsauum no curdanam KHC MMOHACC/GPS nposoauTtcs ¢
noMoLLblo YactoTtomepa yHuBepcanbHoro CNT-90 n ctaHgapTa 4actoTbl U
BpemeHu pybuamnesoro Y1-92 no cxeme, npuBegeHHOM Ha pucyHke 11.3.
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41-92 . MAKC-EMK
10 My, - " ) 125 My (>

UHacTtoTomep yHMBepcanbHbIn
CNT-90

PucyHok 11.3. Cxema onpegeneHnsa OTHOCUTENbHON
NOrpeLHoOCTH Mo YyacToTe

Paccuntatb OTHOCUTENBHYHO NOrPEeLLHOCTbL No YacTtoTe no opmyne (5):
f —f
A, = af °. roe (5)

o

fb — JAENCTBUTENBHOE 3HA4YEeHMEe 4acToThl Tecrtepa, noJjiydeHHoe C
MOMOLLBbK YaCToTOMEpa yHUBEPCalribHOrI O,

o _ OrMOpHOE 3Ha4YeHne YacToThbl, YUCIIeHHO paBHoe 125 MI'u,.

11.7.9.2. Pe3ynbtatbl MOBEPKN cUUTATb  MOSIOXKUTENbHBLIMUA,  €CIn
3HayYeHUs1 OTHOCUTESNIbHOW TMOrpewHoCTM MO 4YacToTe B pexume
cuHxpoHusauum no curHanam KHC INMOHACC/GPS HaxogaTcs B npegenax
+1,0-1078, 4yTo B abcontoTHOM 3Ha4YeHun COCTaBI4HeT:
(125 000 000,00 + 1,25) ',

11.7.10. OnpepeneHne cpegHero KBagapaTU4eCKOro OTHOCUTESIbLHOro
ABYXBbIOOpOYHOro oTknoHeHna (CKOO) pe3ynbTatoB W3MepeHUn
YacToTbl ONOPHOro reHepaTopa Npu UHTepBare BpemMeHu 1 ¢

11.7.10.1. OnpegeneHne cpegHero KeBagpaTU4eckoro OTHOCUTESIbHOro
ABYyxBblbopo4vHOro oTknoHeHus (CKOO) pe3ynbTaTtoB M3MEPEHUN YacTOThbl
OMOPHOro reHepaTopa Npu UHTepBarne BpeMeHn 1 ¢ NPOBOANTbL aHANOMM4YHO
n. 11.7.9.
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11.7.10.2. 3anyCcTuTb U3MepeHna OeNCTBUTENBbHOIO 3HAYeHUs 4acToTbl
Ha WHTepBane BpeMeHn un3smepeHnn He MeHee 100 c npu BpemMeHu
ycpegHeHus 1 c. o ncrevyeHun ykasaHHoro spemeHnmn paccuntate CKOO kak
KOpeHb KBagpaTHbii K3 aucnepcum AnnaHa, abcCconioTHoe 3HadeHue
KOTOPOro aBTOMAaTU4eCKME BbICBEYMBAETCA Ha Aucnnee 4vactoTtomepa
yHuBepcanbHoro (o6o3HavyeHne Adev).

11.7.10.3. Pe3ynbtaTtbl NOBEPKM CUYUTATbL MONOXUTESIbHbIMKU, €Cnuv
3HayeHne cpegHero KBagpaTUYeCKOro OTHOCUTENBHOrO ABYXBbIGOPOYHOrO
oTknoHeHna (CKOO) pe3ynbTtatoB W3MEPEHMA  4acTOTbl  OMOPHOIO
reHepaTopa npu uHTepeane Bpemexn 1 ¢ He Gonee 1,0-107.

11.8. OchopmneHue pe3ynbTaToB NOBEPKU

11.8.1.MNMpn  NONOXUTENbHbLIX pe3ynbTaTax MoBepku  0POPMUTL
«CBugetenbCcTBe O MOBepKke», B COOTBETCTBMM C npurnoxeHvem 1 K
«lMopsagky npoBeaeHus NOBEPKMN CPeacTB namMepeHnin, TpeboBaHnn K 3HaKy
MOBEPKM W cCOOep)XaHUO CBUAETENbCTBaA O MNOBEpKe, YTBEPXKAEHHOMY
npukasom MuHUCTepCTBa MPOMbILLSIEHHOCTU U ToproBrim P® ot 2 nonga
2015r. N 1815».

11.8.2. Mpn  oTpuuaTtenbHbIX pe3ynbTaTax MOBEPKM TecTepbl K
NPMMEHEHUIO He [OMNyckaeTcsl W Ha Hero BblAAeTCs W3BELLEHMEe O
HENpPUrogHoOCTUN C yKa3aHWeM NMpuynH 3abpakoBaHus.
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12. TexHn4yeckoe obcnyxmBaHume

12.1. TexHnyeckoe obcnyxunsaHue npubopa cBoaAUTCA K
nepnoanyeckomMy BHELLIHEMY OCMOTPY 6noka nuTaHus npubopa 1 LWHYPOB C
Lenblo cogepXXaHusi B UCNPaBHOM M YNCTOM COCTOSIHUMN.
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13. TpaHcnopTUpPOBKa U XpaHeHUue

13.1. MNMpunbop, ynakoBaHHbIA B LWTATHYWO Tapy, paspellaeTcd
TpaHcnopTupoBaTb Npu TemnepaType Bo3dgyxa oT -25°C go +55°C wu
OTHOCUTESTbHOM BRaXXHOCTN Bo3ayxa 95 % aBTOMOBUNBbHLIM TPAHCMOPTOM, B
3aKpbITbIX KENEe3HOAOPOXHbIX BaroHax, repMeTUYHbIX OTanIMBaeMbIX
OoTCeKax caMONneToB N CyXnX Tpromax cydoB. [1pn TpaHCNOPTUPOBKE AOTKHbI
cobntogaTtbCs npasuna NepeBO3KU U KPENneHnsa rpy3oB, AENCTBYHOLLME Ha
COOTBETCTBYIOLLEM BUae TpaHCNopTa.

13.2. TpaHcrnopTupoBka rnpubopa aBTOMOOWNbLHLIM TPAHCNOPTOM MO
aoporamMm nepBon kKateropum gornyckaetcs Ha pacctoaHue o 1000 km co
ckopocTbto go 60 Km/4, No goporam BTOPOW W TPETbEW KaTeropum wu
rPYHTOBbIM JOoporam — Ha paccTtosiHue Jo 250 KM co cKkopocCTbio 40 KMm/Y.

13.3.Mpu  norpyske, TPaHCMOPTUPOBKE U  pasrpy3ke  OOJIKHbI
BbIMONHATHLCS TpeboBaHus MaHUNYNALUNOHHbIX 3HaKoB "
npeaynpeanTenbHbIX Haanmcen.

13.4.MNpnbop AOOMKEH XpaHMUTbCA B OTanIMBaEMbIX CKNaACKUX
NOMELLEHMSIX B YMNakoBKe MNpeanpusTUA-u3roToBUTENS Mpu Temnepartype
Bo3gyxa ot 0 go + 40 °C, oTHocuTenbHOM BnaxHocTn Bosayxa 80 % npu
TemnepaTtype + 35 °C. Cpok xpaHeHus - He Bonee 6 mecsLEeB.

13.5. B nomelleHnsix Ans xpaHeHust npubopa He AOMKHO ObiTb NapoB
KACMOT, LenovYerh W [OPpYrux arpecCcuBHbIX >KWUOKOCTEW, Bbi3blBAOLMNX
KOpPO31I0 MeTarnsos.

13.6. Mpy TpaHCNOPTMPOBKE WU XpaHeHUn npubopa HeobxoaMmo
cobntogatb obume TpedboBaHus npaBun noxapHom 6e3o0nacHoOCTM.
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14. CBegeHust 06 nsgenumn

HaunmeHoBaHue: Tectep-aHanuaatop nakeTHbix ceten MAKC-EMK
O6o3Ha4eHue: MBCE.468212.008

[arta Bbinycka:

PerncrtpaunmoHHbin  HOMeEp

["locymapcTBEeHHOro

Ne 63631-16
peecTpa
CBegeHuna o cepTudmkaumm RU.C.33.112.A
Ne 61954/1

MNpeanpusaTUe-n3roToBuTerb:

AO HIM «<KOMETEX»

Poccus, 196006, r. CankT-INetepbypr, yn.
JlomaHasg, a. 5, nutepa A, nom. Ne 260.
T./h. (812) 407-25-04

e-mail: mail@kometeh.ru
www.kometeh.ru
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mailto:kometeh@bk.ru
http://www.kometeh.ru/

MapaHTUmM usrotoBuTtens

[MpeonpuaTtne-n3rotoBuTENb rapaHTUpyeT COOTBETCTBME aHanuaaTtopa
MAKC-EMK MBCE.468212.008 TY TpeboBaHMsIM TEXHUYECKUX YCITOBUI NPU
cobnogeHnn notpedbutenemM npaBusT  TPAHCMNOPTUPOBKW, XPaHEHUa W
akcnnyataumn. [apaHTUMHBIM CPOK — 24 Mecsua CO OHSA NoSydeHus
Npudopa 3aKkaszymKoM.

B poroBope Ha NMOCTaBKy yKa3aHHblE CPOKM MOryT ObiTb M3MEHEHbI MO
obotogHOMY cornacuio.

118



CBnaeTenbLCTBO O NpUeMKe

Ananusatop MAKC-EMK MBCE.468212.008 TY, 3aBoackon Homep
N3roTOBMEH N MPUHAT B COOTBETCTBUM C 0bBs3aTENbHbLIMA
TpeboBaHNAMM rocy4apCTBEHHbIX CTaHOAPTOB, AENCTBYHOLLEN TEXHUYECKON
AOKYMeHTauMen n NpusHaH rogHbIM A4 SKCnyaTauuu.

HavyanbHuk OTK

FIMYHast NOAMNMCh paclundpoBKa nognucu

yuncno MecsL roq

[(NaBHbIN NHXeEHepP

NMYHas Noanuchb paclumndpoBka nognucu

M.TT.

4Yncno Mecal rog
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CBuaetenbLCTBO 00 ynakoBKe

AnanusaTtop MAKC-EMK MBCE.468212.008 TY, 3aBoackon HoMmep
ynakoBaH cornacHo TpeboBaHusM, MpegyCMOTPEHHbIM B
AENCTBYIOLLEN TEXHNYECKON LJOKYMEeHTaL N,

OOJMKHOCTb TIM4YHaA noanncb pacmmcbpoaka noanmcu

4Yncno mMecday rog
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CBeneHUA 0 NepBUYHON U NepUoOaANYECKOU NoBepke

CBefieHnst 0 NepBUYHON U Nepuoanyeckor nosepke npnbopa 3aHocATCH
B HUXKecneayLLyo Tabnuuy:

Tabnuua

Hata Bua nosepku PesynbTaTthl HomKHOCTb [Mognucek
NOBEPKU NOBEPKU
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CBefneHuA o peknamauumm

MNpenbaBneHve peknamauuy SKChnyaTUpYLWUMU NPeanpusaTUSMn 1
opraHu3auMsaMmn 3akas4ymka NpoBOAUTCSH B COOTBETCTBUN C YCTaHOBMEHHBIMY
npaBunamMu.

CBefeHuns 0 peknamaumsix BHOCUTb B HXKECTeaytoLLyo Tabnuuy:

Tabnuua

[aTa
oGHapy-
XeHus
nedekra

Bpems
HapaboTkn go
obHapyxeHus

HencnpaBHOCTH

I'IquMHa BO3HUKHOBEHUA
HENCNPaBHOCTH

Komy un
korga
nepepaHa
pekrnama-
uns

[ata nony4eHus
unu Beoda B
SKcnnyaTtauuio
yCTpOWUcTBa nocne
peknamaumm
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MpunoxeHune A

Tabnuuya A.1
HasBaHune 6utoB B TOS banTte

P2

P1

PO

T3

T2 T1 TO0 CuU0

Tabnuua A.2
3Ha4deHua nonsa Precedence

Precedence

HasBaHue

Routine

Priority

Immediate

Flash

Flash Override

CRITIC/ECP

Internetwork Control

N o a0 - |O

Network Control

Tabnuua A.3
HassaHne 6utoB B DSCP b6ante

DS5

DS4

DS3

DS2

DS1 DSO ECN ECN
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Tabnuuya A.4
3HadveHusa nonga DSCP

[1Bon4yHoe 3Ha4yeHune

[JecatnyHoe 3HavyeHne

HasaHune 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
AFA43 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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Tabnuuya A.5

BeposaTHocTn noTtepb kagpoB no knaccugukauum AF ansa nona DSCP

E:%%T:gg;: Knacc 1 Knacc 2 Knacc 3 Knacc 4
HU3Kasa AF11 AF21 AF31 AF41
cpenHsada AF12 AF22 AF32 AF42
BbICOKasi AF13 AF23 AF33 AF43
Tabnuua A.6

MepecyeT NPONyCKHON CMOCOBHOCTY MO YPOBHIO 2, Ttz
YUCTOro KaHana Aansi pasHbiX ASIMH KagpoB

CkopocTb nogkntoveHna Vv, , Méut/c

[nvHa kagpa 10 100 1000

64 7,6190 76,190 761,90
128 8,6486 86,486 864,86
256 9,2754 92,754 927,54
512 9,6241 96,241 962,41
1024 9,8084 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

HasHnauyeHune curHanos MDI n MDI-X koHTakTam

KoHTakT MDI MDI-X
Bl_DA+ Bl _DB+
Bl _DA- Bl _DB-
Bl_DB+ Bl _DA+
Bl DC+ Bl DD+
Bl DC- Bl _DD-
Bl_DB- Bl_DA-
Bl DD+ Bl DC+
Bl_DD- Bl_DC-
Tabnuuya A.8
[MepeyeHb NOCTaBLMKOB BPEMEHN
3Haue- [NocTaBLKK
% OnuncaHwue
Hue BPEMEHMU
Jlloboe ycTpPOMUCTBO, OCHOBaAHHOE Ha
aTOMHOW pe30HaHCHOM yacToTe,
10 ATOMIC_CLOCK OTKannmbpoBaHHOE B COOTBETCTBUM C
MeXayHapoaHbIMU cTaHgapTamu
4acToTbl M MPU UCMNOSIb30BAHUKN LUKasbI
BpemeHu PTP BpemeHH
JTroboe CUHXPOHU3MpPYLOLLIEECSH co
CNYTHMUKOBOWN  CUCTEMOM  YCTPOWUCTBO,
20 MOHACC/GPS KOTOpoe npenoctaBndeTr BpemMsa WU
4yacToTy no MeXayHapoaHbIM
cTaHgapTam
JTroboe YCTPOWUCTBO, KoTopoe
CUHXPOHU3MpPYyeETCS Yyepes
30 TERRESTRIAL RADIO pacnpeneneHHble pagnoCcUCTEMBI,
KOTOpble NPeaocTaBnsloT BpemMs W
4yacToTy no MeXayHapoaHbIM
cTaHgapTam
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40

PTP

JTroboe YCTPOWUCTBO,
CUHXPOHU3MpPYOWEecd C OCHOBaHHbLIM
Ha PTP ncro4YHmkom BpemMeHun BHELUHEero
AomeHa

50

NTP

JTroboe YCTPOWUCTBO,
CUHXpOHU3UpyoLweeca 4yepes NTP wmnu
SNTP C cepBepamu, KOoTopble
npeaocTaBnAlT BpeMd M 4acToTy Mo
MeXXayHapoaHbIM CTaHOapTam

60 HAND_SET

Ncnonb3ayetca ans nobbiX YCTPOWCTB,
BpeMsi KOTOpbIX ObIIO  YCTaHOBMEHO
nocpeacTsoMm NONb30BaTESIbCKOro
nHTepdemnca, OCHOBaHHOIo Ha
cobnogeHum MeXOyHapOaHbIX
CTaHOapTOB WCTOYHMKA BpeEMEHW B
npegenax 3asiBrieHHON TOYHOCTM YacoB

90

Hpyroe

Lpyron UCTOYHUK BPEMEHU UMM YaCTOTHhI,
HEe  NpPedyCMOTPEHHbIN  OCTanbHbIMU
3Ha4YeHnaAMHU

A0

NAL_

INTER-
OSCILLATOR

JTloboe ycTponCTBO, 4actoTa KOTOpPOro
He OCHOBaHa HM Ha aTOMHOM pe30HaHce,
HM Ha OTKanMbpoBKe B COOTBETCTBUMU C
MeXayHapoaHbIMU cTaHgapTamu
4acToThl, n BpeMs KOTOPOro
OCHOBbIBAEeTCA Ha aBToreHepaTtope Cco
BPEMEHM, onpeaeneHHoMm
NPOU3BONbHbLIM nnm HEen3BEeCTHbIM
obpasom

[1na ncnonb3oBaHus

FO-FE anbTepHaTUBHbIX

KOHurypaumin PTP

FF 3apesepBnpoBaHO

*

3ape3epBMpoBaHbl

Bce ocTtanbHblie

3HayeHnsi, He YyKasaHHble B Tabnuue A.8,
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Tabnuuya A.9
[NMone «4yacoBowu crion» B naketax NTP

3Ha4veHne OnucaHne
0 He onpeneneHo, HegonycTMmoe 3HayveHne
1 [MepBUYHLIN cepBep

2-15 BTopuyHbin cepsep, ncnonbayowmmn NTP

16 He cuHXpoHU3npoBaHoO

17-255 | 3apesepBMpoBaHO
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