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PykoBoOCTBO MO SKcnrfyaTauuu TecTepa-aHanuMsaTtopa MakeTHbIX ceTeu
MAKC-EM npegHasHayeHO Onsl n3yydeHus xapakTepucTtuk npubopa v npasun
MO ero 9KcnsyaTaunu ¢ Lesiblo NpaBuUibHOMo 1 3pdeKTUBHOIO UCNosib30BaHNA
aHanusaropa.

B HacTodwem pykoBOACTBE MNPUHATLI Chneayrline COoKpalleHus w
0bo3Ha4veHus:

Tabnuya 1.1

ARP Address Resolution Protocol, npoTokon paspelueHus

agpecos
AVAIL Avallability, xapakTepucTmka JOCTYNMHOCTM KaHana
Back-to-back TecCT onpegeneHnsa npeaenbHON Harpy3skm
BER Bit Error Rate, K0atpnUMEHT BUTOBBIX OLLNBOK

Committed Burst Size, rapaHTpoBaHHas Harpyska.
CBS [MapameTp nokasbiBaeT MakCUMarnbHO KONMYeCTBO

nepenaHHbIX 6anT gaHHbIX TECTOBOro Tpaduka, npu
KOTOpbIX yaooBnetBopsawTca ycrnosma CIR

Committed Information Rate, rapaHTupoBaHHas
NponyckHasi cnocobHocCTb. [NapameTp onpegenseT

CIR CPeaHIO CKOPOCTb TECTOBOrO Tpaduka, BblpaXKeHHY0 B
6uT/C, BNNOTb 4O KOTOPOM YOOBNETBOPAOTCA
xapakrepuctnkn CoS

CoS Class of Service, knacc o6cnyxmsaHus

Cyclic Redundancy Checksum, KOHTpOfbHas cymma Ha

CRC
OCHOBE LMKITMYECKOro n3bbITOMHOro Koga

DHCP Dynamic Host Configuration Protocol, npoToKor
AVMHaMUYECKOW KoH(Urypauum yana cetu

DNS Domain Name System, cuctema JOMEHHbIX UMEH

DSCP Differentiated Services Code Point

DUT Device Under Test, TecTupyemMoe yCTPONCTBO

EBS Excess Burst Size, makcnmanbHO 4onycTumasi Harpyska
Excess Information Rate, makcumanbHO JOMYyCTUMOE
npesbieHne CIR. [NapameTp onpenenaeTt cpegHo

EIR CKOPOCTb TECTOBOIO TpaduKa, BblpaXXeHHYo B b1T/C,
BMMOTb 4O KOTOPOW YOOBMAETBOPAOTCS XapaKTepPUCTUKN
CoS

EDV Frame Delay Variation, Bapnauus 3agep>Xku nakeTos,

NakeTHbIN KNTTEP

FLR Frame Loss Ratio, KoadpdunumMeHT NnoTepb Kagpos

Frame Loss Rate | TecT ypoBHS NnoTepb KagpoB

Frame Transfer Delay, 3agepxka pacrnpocTpaHeHus

FTD
KagpoB
VLAN ID NoeHtndpukatop VLAN
IFG Inter Frame Gap, MexXKkagpoBblv MHTepBar
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MpoaormkeHne Tabnuubl 1.1

IP Internet Protocol, npotokon Internet
YHUKanbHbI naeHTUdukaTop (agpec) ycTponucTea,

IP-agpec NOAKIMOYEHHOro K 00 beMHEHHOW CETN Ha OCHOBE
cemenctea npotokosios TCP/IP

LAN Local Area Network, nokanbHaga ceTb

Latency TecT onpegeneHuns 3agepXkn pacnpocTpaHeHNs Kagpos

MAC Media Access Control, ynpaBneHne OCTYNoM K cpefe
YHuKanbeHbIn ngeHTugukaTop (agpec), ncnosnb3dyemboln ons

MAC-agpec -
agpecauum yCTPoUCTB CETU HA (pU3MYEeCKOM ypOBHE
Operations Administration Maintenance; akcnnyaTtauyus,

OAM agMUHUCTpUpoBaHue, obcnyxmeaHue. NpoTokon
MOHWUTOPUHra COCTOSIHUSA KaHana

oSl Open Systems Interconnectionv Reference Model,
9TanoHHas MoAeslb B3aMOAENCTBUSA OTKPbITbIX CUCTEM

QoS Quality of Service, HACTPOMKN KadecTBa ODCIY>KMBAHUS

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

Ping yTunuTa ansi NnpoBEPKN COeANHEHUI B CETSIX HA OCHOBE
TCP/IP

Policy TecT BbIOPOCOB — Tpadmka, CKOPOCTb KOTOPOro bonbLue
3HayeHua CIR+EIR

Precedence [MpuoputeT Tpadumka

PTP Precision Time Protocol, npoTokon TOYHOro BpeMeEHM

RJ-45 OpavH 13 pasbemoB cTaHgapToB Registered Jack,
ncnonb3yemebln B ceTsix Ethernet ana coegnHeHnst BUTbIX nNap

SFD Start of Frame Delimiter, pasgenutenb Hadana kagpa
Small Form-factor Pluggable, npuémonepeaaTuyuk,

SFP NpPUMEHAEeMbIVN ona nepegadn gaHHbIX B
TENEeKOMMYHUKaLNAX
Service Level Agreement, cornawueHne o6 ypoBHe

SLA obcnyxmnBaHus Mexay onepatopom npeaocTasisowemM
yCnyru CBs3u N KIIMEHTOM

Throughput TecT NnponyckHOM CrnocoBHOCTH

ToS Type of Service, Tn obCcny>xMBaHUs
Tag Protocol Identifier, uaeHTnpmnkaTop npoTokona

TPID
TermposaHua VLAN

TTL Time to live, BpemMsi >XU3HU

VID VLAN ldentifier, naeHtndpukarop VLAN

VLAN Virtual Local Area Network, BupTyanbHas fiokanbHasi ceTb

VLAN-Ter CootBeTcTBytowee none Ethernet kagpa

Bl BuTtas napa
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MpoaormkeHne Tabnuubl 1.1

K3 KopoTkoe 3amblikaHne
[MK [lepcoHarbHbI KOMMLIOTEP
Mo [MporpammHoe obecnevyeHne

YcnoBHble 0603HauYeHUNA

B STOM pyKOBOACTBE MUCMOMb3YOTCA YCMOBHble 0003HAYeHMsl, Kak

NnokasaHo B criegytouien Tabnuue.

Tabnuuya 1.2

OnucaHue

[Mpumep

HenctBne nonb3oBaTend Ha npubope
0TOBOpaXarTCA XXUPHLIM WPUDTOM

HaxkaTb knaesuwy «CoxpaHUTb»

HasBaHWa NyHKTOB MEHI0, nosnen Beoga u
oTobpaxeHust MHdopmMaumm Ha npubope
0TOBpaXarTCs XKUPHLIM WPUGPTOM

B meHio «CtaTuctuka»

TekcT, KOoTopblM HeobxoaMmMo BBOAUTL B
nonsa MeH Ha npubope nnu KoMnboTepe
oToOpaxkaeTcs cneaywmM WpUQTom

cnegyrowmm obpasom:
http://192.168.0.111

[TyHKTbI, OTMEeYeHHble Kak «BHumaHue!»
yKasblBalOT Ha MOTEHUMAribHO OMnacHYyo
cuTyauuo, KoTopasi, e€ecriM ee  He
n3bexatb, npueeneT K nopye
obopyfoBaHust UnNn TpaBme

BHumaHue!




1. HasHauyeHue

Tectep-aHanuaatop nakeTHblx ceTer MAKC-EM npegHasHadeH Ans
MCMNONb30BaHUS MPU TEXHUYECKOM OobBCnyxmBaHum, NpoBegeHUN PEMOHTHbIX
paboT, nacnopTnsauum, ceptTudukaLmm n npmMemMo-caaTodHbIX UCMbITaHUSX Ha
ceTax Ethernet n Gigabit Ethernet.

Mpnbop MAKC-EM nossonsetr npou3BoauTb U3MEPEHUs ONs MeAHOro
Ethernet (10BASE-T, 100BASE-T, 1000BASE-T) u ontmnyeckoro Ethernet
(1000BASE-X).

®DyHKUMOHaNbHblIe BO3MOXHOCTK npubopa MAKC-EM BknitovatoT:

— TeHepauuss W aHanu3 Tpaguka Ha KaHanbHOM, CETEBOM MU
TPaHCMOPTHOM YPOBHSX Ha ABYX MHTepdencax ogHOBPEMEHHO;

— TecTupoBaHME B COOTBETCTBUM C pekoMmeHaauunen RFC-2544;

— TeCcTupoBaHMe B COOTBETCTBUM C pekoMmeHgaumnen Y.1564;

— MN3MepeHue pacnpenenieHna NakeTHoro JKNTrepa;

— pyHKUMA wnendga Ha pu3nyeckom, KaHarIbHOM U CETEBOM YPOBHSIX;

— KOHTPOI&b CBA3aHHOCTU KaHarnoB U MapLipyToB Ha yposHe IP;

— cbop UM oTOOpaxeHuMe  cTaTUCTMYECKOW  MHopmaumm  no
NpUHMMaemMoMy 1 nepegasaemMomy Tpadouky;

— opraHusauus COoefMHEHUs C OOHOro M3MepuUTeribHOro nopta Ha
apyron (pexum TpaH3uT);

— [AMnarHocTUKa HencnpaBHOCTEN MeOHOro Kabens;

— yganeHHoe ynpasrieHue Yyepes nopt Ethernet.

1.1. NpepenbHbIe yCNoOBUA 3KCNnyaTauum

MAKC-EM wumeeT nopTatuBHOE WUCMNOMHEHWE W npegHasHa4vyeH Aans
aKcnnyaTaumm B yCroBUSAX:

— TemnepaTypa okpyxatwen cpeabl ot + 5 °C go + 40 °C;

— OTHOCUTenbHas BrnaxkHocTb Bo3ayxa Ao 90% npu temnepatype + 25 °C;

— atmocdepHoe fasneHue He Hmke 450 mm pT. cT. (60 kla) n He Bbiwe

795 mwm pt. cT. (106 Kkl1a).

[MuTaHne npubopa OocCyLWecTBAAETCA OT BCTPOEHHbLIX aKKyMYyNSTOPOB Wn
CeTn nepeMeHHoro Toka HanpsbkeHnem 220 %%/ 355, (Npu nuTaHum npmbopa ot
brnoka nutaHuga). lNpubop paccumTaH Ha HENPeEpPbIBHYK KPYriOCYTOYHYHO
paboTy.
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2. TexHn4Yeckue gaHHble N cneyudunkaumm

Mpubop obecneumBaert:

He3aBMCUMYIO NOOAEPXKKY W TeCcTUpoBaHWe [OBYX WHTepdencos
Ethernet/Gigabit Ethernet;

reHepaumio Tpadmka Ha {PU3NYECKOM, KaHallbHOM U CEeTeBOM
YPOBHSIX;

cbop wn oTOOpaxeHwe  cTaTUCTUYEcKoWm  uHdopMauum o
NpUHUMaemMoMy 1 nepegaBaemMoMy TpaduKy C pasgeneHue no Tmnam
N pasMmepam KagpoB, a Takke Nno ownboYHbIM Kagpam;

dopmMmnpoBaHMe OTHETOB MO TEKYLLUM pesynbTaTaMm U3MepPEHWIA;

TEeCTUpoBaHME B COOTBETCTBUM C pekomeHaaumen RFC 2544 c
npoBedEeHMEM TECTOB: MNpoOrnyckHas ChoCOBHOCTb, 3adepkka
pacnpoCcTpaHeHns, 3aBUCUMOCTb YPOBHS NMOTEPb KagpoB OT 3arpys3ku
KaHana, npegerbHas Harpyska;

TEeCTUpoBaHME B COOTBETCTBUM C pekomeHgauumen Y.1564 c
nposeneHnem TECTOB: TecT KOHdourypaumm n TecT
NPOnU3BOANTENIBHOCTY;

KOHTPOJSIb CBA3HOCTW KaHasioB M MapLipyTtoB Ha YypoBHe IP: axo-
TecTupoBaHue, mappyt, DNS;

opraHusauuio wrnenda Ha YeTblpex YPOBHSAX: (PU3NYECKOM,
KaHarnbHOM, CETEBOM W TPAHCMOPTHOM C BO3MOXHOCTbIO 3aMEHbl U
nepecTaHOBKM MNoren nakeTa;

OopraHuM3aumio COeAuHEHUsT C OOHOro W3MepuTenbHOro noprta Ha
Apyron Cc napannesibHbiM  COOpOM  CTaTUCTUKM B pPeXuMMme
MOHUTOPWHIa (PEXUM TPaH3UT);

dunbTpaumio Tpaduka Ha KaHarIbHOM U CETEBOM YPOBHSIX;
ANarHOCTUKY HeucnpaBHOCTEN MeHOro kabens;

nogOepXKy  npoTokonoB — paspewweHna agpecoB  (ARP) wu
ANHaMmn4eckon KoHdurypauum ysna cetn (DHCP);

noadepXKy (YHKUMKM OOHapyXeHna yaaneHHbIX YCTPOWMCTB MO
npotokony Ethernet OAM,;

TectupoBaHue wmetpuk MDI Tpadwuka IPTV B cooTBeTcTBUM C
pekoMmeHaaumen RFC 4445;

TECTUPOBaAHME NPOXOXAEHUS Tpaduka;
TECTMPOBaHMEe B MHOFOMOTOYHOM PEXUME;

N3MEpeHNe BapuaumMm 3a0epXKKM MNakeToB B COOTBETCTBUM C
pekoMmeHgaumen RFC-3393 n pacnpegeneHus Bapuaumn 3agepixku
NakeToB NO Anana3oHam;




— W3MepeHMe napamMeTpoB BbICOKOTOYHOW CUHXPOHU3aLUUM BPEMEHU NO
npotokony PTP IEEE1588v2 ansa ogHoagpecHoro 1 MHoOroagpecHoro
pexnma paboTbl NPOTOKONA;

— WN3MEepeHMe pacxoXOeHus  LWKan BpemMeHM OT  MCTOYHMKOB
CUHXPOHU3ALUNKN: CUHXpOHM3aumm no npotokony PTP IEEE1588
BepcUN 2, CUHXpoHM3auum no npotokonny NTP B nonHom
cooTBeTCTBUM C «MeToaukon namepeHnn pasHOCTU (PacXoXXOeHUs)
LWUKan BpeMeHn Ha ocHose npoTokorios NTP n PTP (MU PLLUB.01.08-
2017)»;

— peanu3aumio yaaneHHoro ynpasreHusi 4epe3 OTAefbHbI  NopT
Ethernet c nomoLLbo NporpamMmbl yaaneHHOro ynpasneHus;

— XpaHeHune COXpaHEeHHbIX HaCTpPOEeK N pe3yribTaToB I/13MepeHI/1[7I BO
BHyTpeHHeIZ namMaTn.

Cneuundukaummn
Tabnvua 2.1
XapaKkTepucTvkm | OnucaHnvie
UHTepdencol
InekTpudecknn Ethernet/IP 10 100 1000 MowuT/c oBa uHtepdenca
RJ45
Ontuyeckun Ethernet/IP 1000 MbuT/c gBa uHtepdenca SFP
NHTepdenc ana ynpasneHus, Ethernet 10/100 BASE-T, USB nopt
nogkntodeHus k MNK
Aucnnen ['paduyecknn, LBETHOW, paspeLleHnsd
320x240 Tovek
AKKYMYnAaTopbl 6 wTt. Tin AA NiMH
MaccorabaputHbie XapakTepuCcTUKu
[OnuHa 196 Mmm
LLnpuHa 100 Mm
BbicoTa 40 Mm
Bec 0,6 kr
NMutaHue
Bpemsa aBTOHOMHOM paboThl B o4y
pexume TeCTUpPOBaHUSA
Bpems 3apaga akkyMmynsTopos He 6onee 12 4
HanpsbkeHne nutaHue npmnbopa 12 B

MpenensHbIe ycrnoBus akcnnyaTauum
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TemnepaTypa okpykatoLLen cpeabi

oT+5°C go +40°C

OTHOCUTENbHAas BNaXHOCTb
BO3ayXa

0o 90% npu Temnepartype + 25 °C

ATmMocepHoe gasrneHne

He HXe 450 mm pT. cT. (60 Kla) n He
Bblle 795 mm pT. cT1. ( 106 Kl1a)

Mpoune xapakTepucTuKun

AMNnnTyaa nMnynbCcoB Ha
TecTtoBoM Bbixoae TST.

1,5B+0,5B




3. KomnnekKkT nocTtaBku

Tabnuua 3.1

HanmeHoBaHue

KonunyecTtBo

[MpumeyvaHue

TecTtep-aHanusatop MAKC-EM

Bnok nutaHusa

Kabenb USB-nopta

[MaTykop AynNeKCHbIN

[MaTykopg ONTUYECKUIN, OYNITEKCHbIN

**

IuarHoctmnyeckmn nepexogHuk A1

**

Ontnyeckmn SFP-moaynb

*%*

Cymka

CD-guck ¢ nporpaMmMHbIM
obecneyeHnem

RRINRINWR(R-

3almnTHbIN Yexon

=

**

PykoBoaCTBO NO 3KcnnyaTauum,
COBMELLEHHOE C NacnopTom

YcTponcTeo obpasoBaHus winendga um

aHanusa Tpaduka NakeTHbIX ceTen
MAKC-EMB

*%*

* [lonyckaeTcs NpMMeHeHMe NOKYMNHbIX U3OeNuin APYrux TUMoB, He
YXYALIAKLLINX TEXHUYECKUE XapaKTEPUCTUKN U3Oenus B LierNom

** NocTaBnNAKTCSA MO COrnacoBaHUIO C 3aKa3uymMKkoMm

O |




4. YcTponcTBO U pabota

4.1. NMepepHasn naHenb

Bug nepegHen naHenu npubopa nokasaH Ha pucyHke 4.1. Ha naHenu
Haxo4ATCSA: CBETOANOAHbIE MHOMKATOPLI, AUCIINEN U KraBuaTypa.

MAKC-EM e : NHaukaTopsbl

My AbTHCTRIAM |
NP Hucnneit

Tects TCP/IP  AWArHOCTUKE

MEAHOrO Kaben:

Knaeunatypa

PucyHok 4.1. Bug nepeaHen naHenu npubopa

4.1.1. CBeTOAUOAHbIE UHAUKATOPDI

CBeTtoguoaHble  uvHAMKATOpbl (Oanee  uHAMKatopbl) obecneymBatoT
BU3yarbHbIWM KOHTPOSb YCNOBUA U3MEPEHUSA, Nepeaadn 1 npuemMa OaHHbIX.

NHaukaTopbl pacnonaratoTcs HenocpeAcTBeHHO Hag aucnneem. [Mpnbop
MAKC-EM vmeeT no YyeTbipe nHankaTopa Ha kaxabln nopT A un B: Test, Rx, Tx,
Link (cneBa HanpaBo). B 3aBucMmocTn OT pexmmoB paboTbl npubopa
MHOMKATOPbl MOryT MOKasblBaTb Pas3fnuM4yHyto cTaTyCHYyH WHgopmaumo. [loa
MHOMKaToOpaMu Ha OucCnree pacnorararoTcs NoAnucKU, KOTopble MokKasbiBaloT
pexum paboTbl npubopa n MHANKATOPOB.
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3HayeHue cBeTOANOAHbIX UHOMKATOPOB
NHoukaTopbl Test ykasbiBaloT Ha TO, YTO NOPT 3aHAT BbINOSHEHWEM TeCTa,
NpW 3TOM OHM MOTYT ropeTb TPEMS pasHbIMU LiIBETAMM:

— 3enéHbIn — BKIoYeH pexum «Llnend», «TpaH3uT», NMOO NOpPT 3aHAT B
npoBeaeHNN TecTa,

— OpaHXeBblW — B [OaHHbIA MOMEHT OCYLLUECTBNSETCA OAMH U3 TECTOB,
KOTOpble elle He 3aBeplnsicsd, HO B npouecce ero BbINOSIHEHUS
NPOM30LLN OLLNOKMK;

— KpacCHbIX® — nMocnegHun TecT, MNpoXoAMBLUMM C [OaHHOro nopTa,
3aBepLUNIICA C HEeYCNeLHbIM pe3yribTaToM.

[Mognucn K wHOMKaTopam Test Ha 9kpaHe npubopa MoryT ObiTb
crieqyoLlero cogepXxaHus:

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

A->B — BblOpaHa Tononorus nepegayvn Tpaduka ns nopta A B nopt B;

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

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

BERT — nopt 3aHAT npnemom nnu nepegadven tpacpuka BER Tecra;

CAB — nopT 3aHAT nepegayvyen n npueMom CUrHasnoB TecTa kabens;

DNS — nopt 3aHAT nepegadven u npneMmom kagpos Tecta DNS;

JIT — nopT 3aHAT npMemMoMm unn nepegaden Tpaduka Tecta «lMakeTHbIN
DKUTTEP>;

LB — BbI6paH NyHKT MeHio «LLnendy»;

LB1 — BkntoyeH pexum «LlWnend» nepsoro ypoBHs;

LB2 — BkntoveH pexnm «Lnend» BTOporo ypoBHs;

LB3 — BkntoyeH pexum «LlWnend» TpeTbero yposHs;

LB4 — BkntoyeH pexum «Llnend» 4eTBepTOro ypoBHs;

MS — nopt 3aHAT nepejaden U npuemMomMm  Tpaduka TecTa
«MHOronoTo4YHOCTbY;

OAM — BKIOYEH aKTUBHbIN pexum OAM;

PING — nopT 3aHAT nepega4vyen n npuemom tTpadumka Tecta « AX0o-3anpocy;

PTP — nopt 3aHAT npuemMoMm unu nepegavyen gaHHblx tecta «PTP»;

RFC — nopT 3aHAT npnemom unun nepegaden tpadgpmka tecta «RFC 2544,

TCPC — nopT 3aHAaT npuemMoM Wnuv nepepgaden Tpaduka TecTa
«TCP - KnueHT»,

THRU — BbIGpaHO MeHo «TpaH3nT», NMbOo BKIOYEH pexnm « TPaH3UTY;

TRR — nopT 3aHAT nepenaden n npymeMmom Kkagpos Tecta «MapipyTy;

TRAF — nopT 3aHAT npMeMoM unu nepegavyen gaHHblX Tecta Tpaduka,

Y1564 — nopT 3aHAT NpuemMom unu nepenaden Tpaguka tecta «Y.1564».

[MoaceeTka nognucyn K nHamMkatopy Test 6enbiM LBETOM MPOM3BOAUTCA B
pexunmax «lWnend» nnn «TpanauT». NogceeTka nognucu K nHamkatopy Test
XenTbiM LIBETOM NPOU3BOAMTCA B MEHIO « Tonosnorus npoueccoB» Ha NopTy,
KOTOPbIA ABMISETCA reHepaTtopoM Tpaduka, a Takke BO BpeMs MnpoBeneHUs
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TeCToB C reHepaumen Tpadwuka. [logcseTka nognucu K uHaukatopy Test
KpacHbIM LIBETOM MPOU3BOAUTCHA, €Cnu NnocrnegHUin NpoxoauBLLUMA C AAHHOIO
nopTa TECT, 3aBepLUUIICH C HEeYCMeLLHbIM pe3ynbTaToM.

NHankaTopbl RX oToBpaxatT COCTOsIHME NMPUEMa AaHHbIX:

3eN€éHbIn — B [daHHbIMN MOMEHT OCYLLEeCTBMAeTCa MNpUEM KagpoB Ha
COOTBETCTBYHOLLEM MOPTY.

[MoaceeTka nognucn K nHAMKaTopy RX 3eneHbiM LUBETOM coobLuiaeT o Tom,
YTO MOPT ABNAETCS NPUEMHUKOM TEeCTOBOro Tpaduka, nmbo Ha gaHHOM MopTy
BKNtoyeH pexnm «Wnend» nnm «TpaH3nuT.

NHaunkaTopbl TX oTobpaxatloT nepegadvy AaHHbIX:

3eNéHblIn — B [JaHHbI MOMEHT NPOM3BOOUTCSA nepefaya KagpoB Ha
COOTBETCTBYIOLLEM MOPTY.

[MoagcBeTka nognucu K nHAMKaTopy TX XenTbiM LBETOM coobulaeT O ToMm,
YTO MNOPT SABMSAETCA NepenaTtyMkoM TecToBoro Tpadmka, nMbo Ha OaHHOM
nopTy BKNtoYeH pexnm «Wnend» nnn «TpaH3nT.

NHaunkaTopsl Link oTobpaxkaloT COCTOSAHNE COeAUHEHUSA:

3eN€EHbIN — BKIIOYEHMNE COEQMHEHNSA HA COOTBETCTBYIOLLEM MOPTY.

Moanucn K uHAMKaTOpaM Ha 3KkpaHe npubopa oTobpaxalT 3HayeHue
CKOpOCTU nepedaun u pexuma pgynnekca: «1000» gna 1000BASE-T wu
1000BASE-X, «100» ana 100BASE-T, «10» pagna 10BASE-T, «NS» -—
CHXpoHM3auusa otcytcteyeT. Cumon «H» o6o3HavaeT pexum nonyaynnekc,
cmBos «F» 0603Ha4YaeT pexmm NosiHbIA Aynriekc.

4.1.2. Ancnnen

B kadecTtBe 9akpaHa B npubope WCMNONbL3yeTcs LBETHOM rpaduyeckmni
XUOKoKpucTannmieckun gucnnen ¢ paspeweHmnem 320x240 nmkceneun.

4.1.3. KnaBuaTtypa

Beog 6ykBeHHO-uMcpoBOM uMHOpMaunMm w ynpaeneHne B npubope
NPOU3BOANTCA C MOMOLLIbIO KIlaBmaTtypbl.

OnucaHue KnaBuLl

®)
L &Y — knaBuwa «BkntoyeHune/BuikntoueHune» (cm. n. 9.5).

C@ @ @ — dyHKUMOHarnbHble Knasuwun. [encTteug,

BbINOMHSAEMbIE KNnaBulLIaMu, 3aBUCAT OT pexuma paboTbl npubopa. Ecnu
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KnaBuwa [OCTYMHa, Ha3Ha4YeHMe BbICBEYMBAETCA B OMNUCAHUN KIaBul B
HWXXHEN YacTn gucnnes npubopa.

@ @ @ @ — KNTaBULLK yNpaBrieHns NepeMeLLEHNEM Kypcopa.

@ — knaBvwa «BBoa», npu ee HaxaTUM MPOUCXOOUT BXOO B
COOTBETCTBYIOLUA pasden unu noapasgen MeHw, nubo HaxaTue KrnasBuLu
NPMBOONT K U3MEHEHUI0 NapamMeTpa.

@ — knaBuwa «MeH0O», Npu ee HaxaTuM npoucxoauT BO3BpaT B
npeablaylliee MEHIO NN OTMEHa TEeKYLLLEro AeNCcTBUS.

@ . sz
'if___ @ _..;'3:.._____@_; - KNaBuULLIM BBOAA LMP, BYKB 1 3HAKOB.

4.1.4. BHewHne pa3bemMbl

PacnonoxeHne BHeLWHUX pas3beMoB nNpubopa Ha BEPXHEW, HWKHEN U
BGoKoBOW CTOPOHaX NpeacTaBneHo Ha pucyHke 4.1.4.

HasHayeHue pa3beMoB M NOAKMNIOYAaEMbIE K HAM YCTPOMUCTBA NpUBEAEHbI B
Tabnuue 4.1.

Ha kopnyce npubopa MmeeTca MapKkupoBKa pa3beMOB B COOTBETCTBUMU C
Ha3BaHWAMMW, NpuBeAeHHbIMU B Tabnuue 4.1.

Tabnuua 4.1. HasHavyeHune pa3bemMoB npudopa

MapkupoBka HasHayeHune
A B Pasbembl RJ-45 Ans NnoaknoveHus K TecTupyemMomy
’ YCTPOUCTBY UNU CETH

SFP A, SFP B PaS'bevMbI ANs NOOKIMIOYEHUS K TECTUPYEMOMY
YCTPOWUCTBY UnNu ceTtu 4Yeped SFP-moaynu

12 Vv Pasbem ansa nogknoveHnsa bnoka nutaHusa v 3apaga
aKKyMynsiTopoB

LAN Pasbem RJ-45 ons yganeHHoro ynpasneHus npudopom

USB Pasbem USB ans o6HoBReHUs MMKpokogos npubopa

TST Pasbem RJ-12 ans noBepkn npmnbopa

=L MoakntoveHne 3asemneHms

RST CkpbITas kHOMKa annapaTtHoro cbpoca*
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* MpumevaHue: [Ona BbINONHEHWA annapaTtHoro cbpoca npubopa
HEOOXOAMMO TOHKMM TYMbIM CTEPXHEM HaXaTb Ha CKPbITYHO KHOIKY,
pacnonoxeHHyto B oTtBepctun RST. [lpyn 9TOM Tekywime HaCTPOMKN He
COXpaHAKTCA, W nNpu  cregylwem BKAYeHun npubopa HaCTPOMKM
YCTaHaBNMBAKOTCA W3 COXPAHEHHbIX [AaHHbIX B nocnegHem O6bIYHOM
BblkntoYeHnn npubopa (cm. n. 9.5).

NMoakntoyeHne npuemonepenarymka SFP

Pasbembl SFP A, SFP B npeaHasHayeHbl Ans1 NOAKNIOYEHUA K npudopy
ontnyeckmux wmoaynen SFP wvnn megHbix moaynen SFP  C¢  BHeWHMMU
pasbemamn RJI45. MoxHo wucrnons3oBatb SFP moaynu, noctaBndemble C
npnbopom unu apyrne SFP mogynu.

Mepen BcTaBko SFP  mogyna HeobxoguMmo  yOOCTOBEPUTCH, YTO
npuemonepenaTtynk M pasbeM MNOAOEPXKMBAIOT OOHM U Te Xe duanveckme
nHTEpencol. Heobxoammo 3akpbiTb 3anuparowyo 3auwenky Ha SFP moayne.
SFP moaynb BCTaBndeTcd B pa3beM C ITUMKETKOW, OobpalleHHOW B CTOPOHY
3agHen naHenun npubopa. lNocne Toro kak SFP mogynb ycTaHOBMEH, OH
HageXHO uKCMpyeTca B pasbeMe C MOMOLLbIO 3anMpatoLlen 3aLlenkn BHYTpuU
MOAyIns, 3To ByaeT SICHO No 3BYKY LLENYKa.

BHumanue! Ecnn npu nepson yctaHoBke SFP mopayns 4yBcTByeTcCs
COMPOTMBIIEHME, HE HYXHO OKasblBaTb [AOMNOSHUTENBbHOrO AaBlfieHUs, 3TO
MOXET BbI3BaTb MOBPEXAEHMEe pasbemMa.

MHdopmauma o BcTaBneHHbix SFP mopgynax (cm. n. 10.21.6) moxet
oTobOpaxaTb, YTO MO4YNlb MMEEeTCA B Hanuuve euwle OO TOro, Kak OH byaeTt
HagexHo yctaHoBneH. Heobxogumo ybeautbed, yto SFP moaynb BCTasreH
NpaBUNbHO.

Ecnn SFP moaynb He Mcnonb3yeTcsl U ONTOBOSIOKOHHASA BUIKa BblHYTa M3
Hero, HeobxoaMmo MCMNosb30BaThb PE3MHOBYIO KPbILLIKY ans
BOCMPENnATCTBOBAHUS 3arpsA3HEeHUS.

Mepen yaaneHunem SFP moaoynsa u3 pasbema HeobXoaMMO OTCOEAUHUTb
OMTOBOSIOKOHHbIE BWSKW, HaXaB Ha HUX 3allenku, U OCTOPOXHO BbIHYTb
kabenb 13 npuemonepeaaTtymka. locne aToro HEOH6Xo0AMMO OTKPbITb 3aLLESKY
Ha SFP moayne v, NnOoTAHYB Ha Hee, U3BneYyb Moaynb U3 pasbema.

[na XpaHeHus SFP Moayren Heobxoanmo Mcnosfb3oBaTb
aHTUCTaTUYeCKNE KOpPOBKM unM nNakeTbl, a Takke 3akpbliBaTb OMNTUYECKNE
pa3beMbl PE3NHOBLIMU KPbILLKaMW.
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PucyHok 4.1.4. Cxema pacnonoxeHusi pa3bemoB npubopa
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4.2. XapaKTepuCTUKM COCTaBHbIX YacTen npubopa

4.2.1. Bnok nutaHusa

brnok nutaHus npegHasHayveH ansa nutaHma npubopa MAKC-EM ot cetu
NepeMeHHOro ToKa W 3apsga BCTPOEHHbLIX B HEro akKyMyIsiTOPHbIX
anemeHToB. [lpeacrtaBnser cobon WMNYNbCHbIM OMNOK nuTaHuda. Wmeet
BCTPOEHHYIO 3aLUMNTYy OT KOPOTKOro 3aMblKaHWUS U NeperpysKku.

Bxopn: nepemeHHoe HanpsbkeHue (100 + 240) B, yactotom (50 + 60) Ny,

Bbixod:  nNoCcToAHHOe  HanpsbkeHne 12B, Tok — pgo 1.5 A,
CcTabunmMsnpoBaHHbIN.

Pacnaiika wrekepa 6roka nuTaHMs B COOTBETCTBUM C PUCYHKOM 4.2,

: J«— +12
oo6u,.

PucyHok 4.2. Pacnaika wTtekepa 6r10ka nutaHms
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5. MapkupoBaHue

5.1. NMpnbop nmeeT crnegyoLLyro MapKUpOoBKY:

HavMeHOoBaHWe NpPeanpuUATUS-U3roTOBUTENS;
YCINOBHOE HauMeHOBaHVe annapaTtypbl;
MecsiL, roq 3roTOBMNEHUS;

NopsOKOBLIN HOMEpP annapaTypbl N0 CUCTEME HYMepaLMu NpeanpusaTus-

N3rotToBUTENA.

5.2. MapkupoBka noTpedbutenscKkon Tapbl COAEPXKUT:

TOBaprIVI 3HakK 3aBO4a-n3roTtoBUTesA,

HaMMeHoBaHWe 1N 3aBoackoe obo3HaveHne npm6opa;
AaTy yrnakoBKU,

cBeleHnA O TemMnepartype TpaHCNOPTUPOBKUN N XPaHEHUA.

5.3. TpaHcnopTHas MapkMpOBKa AOMKHA coaepKaTh:

HanMeHOBaHME rpy3ooTripaBUTENIA U rpy3onosiydaTerns,
MaccChbl 6pyTTO M HETTO Ipy3oBOro MecTa,

MaHUNyNAUMNOHHbIE 3HAKN «XpyI'IKOG — OCTOPOXHO», «Bepeqb OT Bnarn»,

«Bepx».
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6. YnakoBka

6.1. MNpnbop C KOMNMEKTOM NPUHAANEXHOCTEN W IKCMyaTaunoHHOM
AOKYMEeHTauMen rnomewarT B TPaHCNOPTHYKD CYMKY W YMNakoBblBalOT B
KapTOHHYIO KOPOOKY B COOTBETCTBUMM C KOHCTPYKTOPCKOW AOKyMEHTauuen.
HeobxogMmocTb OONOSTHUTENBHOW YMNAKOBKM B SAWMK OroBapmMBaeTcd B
AOroBoOpe Ha NOCTaBKy. YMakoOBKy credyeT Mpou3BoANTbL B MOMELLEHUU C
OTHOCUTESNIbHOM BNaXHOCTbIO Bo3ayxa 0 80 % npu TemnepaTtype oT 15°C go
35°C.
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7. O6wme yKkaszaHMA NO 3KCnyaTauum

7.1. Jo Havana pabotbl ¢ npubopom MAKC-EM BHMMaTENbHO M3y4uuTe
HacTosiwee PykoBoACTBO NO  9Kcnslyatauuu, HasHavyeHWe  KnaswuLl
KnaBmaTypbl, BHELLHMX pa3beMOB 1 COCTaBHbIX YacTen npubopa.

7.2. PaboTta npubopa [ormkHa MpouvCXOAuTb B YCMOBUAX, KOTOpble He
BbIXOOAT 3a npegensl paboymx ycnosBuwn skcnsyatauuu. [urtarowasa cetb He
AOIMKHA MMETb Pe3KUX CKaykoB HanpsbkeHud. Psgom ¢ paboyrm mectom He
AOJTKHO BbITb MCTOMHMKOB CUMbHBIX MAarHUTHbBIX U 3NIEKTPUYECKMX NOSIEN.

7.3. Obeperante npnbop 1 6NoK NUTaHMUs OT yaapoBs, NonagaHus Bnarn u
NbINKn, ANUTENBHOrO BO3AENCTBUS NMPSIMbIX CONTHEYHbIX NyYen.

7.4.Tlpn BBOAEe npubopa B aKkcnnyatauur nocne ero npebbiBaHUS B
YCIOBUSIX TMMOHWKEHHOW TemnepaTtypbl, crnegyet BblgepXaTb npubop B
HOpMarbHbIX YCNOBUAX HEe MeHee 2 4acoB, Nocfe 4Yero npuctynatb K
aKcnsyaTaumm.

7.5.Mpn nepepbiBax B paboTe 6oree OBYX 4acoB, pekOMeHAOyeTCs
OTKIoYaTb ONOK NUTaAHUSA OT CETWN.

7.6. [o nuTaHMo NpNBOP MOXET IKCIUTYaTUPOBATLCS B CrIEOYHOLLMX pEXUMAX:

— 0T ceTn 220 *?8/ 155 yacToTol 50-60 Iy c NOMOLLbo GrloKa NUTAHUS;

— OT akkyMynaTtopHblx anemeHToB (6 X AA NiMH, emkocTtbio 2300 MAY

Kaxkabli).

YpoBeHb 3apaga  akkyMyNATOPHbIX 3NIEMEHTOB MOXHO OLUEHUTb Mo
NHOVKaTOpy 3apsiga 6atapen B HibkHeM npaBoM yrny akpaHa «Tl». Yem
Bonblle cerMeHTOB oToOpaxaeTcs, TeM Bblwe 3apsag. OQHOBPEMEHHO C 3TUM,
Npyn paspsiae akkyMynsaTopoB, MeHsieTCs U UBeT 3Hadka 6aTapeun (3eneHbin,
XenTbln, KpacHbiK). Bo Bpema 3apsga vHAMKATOP MonepemMeHHo, pa3 B
CeKkyHOy MeHsaeT cBou uBeTa. [pu nogknioyeHun 6rioka nuTaHus, MHOMKaToOP
3apsina 6aTtapeu npuobpeTaeT crieayoLmii Bug « .

3apag akkyMynaTtopHbiX anemeHToB (cm. n. 10.21.4). Bpema nonHoro
3apsga  akkyMyISTOPHbIX 3JIEMEHTOB MpUM  HOPMarbHbIX  KIMMaTUYECKUX
ycnosusix — He bornee 14 y.

Cpok cnyxbbl akkyMyrnsaTOPHbIX 3SIEMEHTOB 3aBUCUT OT KONW4YecTBa
LMKNOB «3apsag-paspag». onyckaetca oo 500 umknoB «3apsag — paspag» ans
AAHHOro TUMNa akKyMynaTOPHbIX 3NIEMEHTOB.

Mpy NOMHOCTBIO  3aPSPKEHHbBIX  AKKYMYMATOPHbIX 3fIEMEHTax U B
3aBMCUMOCTU OT WX COCTOSIHUS, MPOAOIIKUTENBbHOCTL paboTbl npubopa B
aBTOHOMHOM pexume 6e3 noasapsagkm CoCTaBnsieT HE MeHee YeTbIpex Yacos.

NMpumeyanune: [JonyckaeTca MNPUMEHEHUE aKKYMYNATOPHbLIX 3fIEMEHTOB
(6 x AA) Tvna NiMH unn NiCd meHbLluen eMKoCcTU. [1py 3TOM BpeMsi MOSHOMo
3apsiga v BpemMsi aBTOHOMHOW paboTbl yMEHbLUMTCS.
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8. YkazaHue mep 6e3onacHocTu

BHumaHue! Bo BHellHeM 6noke nMTaHMA MMEEeTCHA ornacHoe ANSA XU3HU
HanpspkeHue. 3anpelwaeTcs aKkcnnyatauns 6noka nuTaHns ¢ NOBPEXAEHHbIM
KOprycom.

20



9. NMoaroToBKa K pabdoTe

9.1. i3Bneknute npubop M3 ynakoBKW, MPOU3BEOUTE BHELUHUKA OCMOTP.
[MpoBepbTEe KOMMNNEKTHOCTb B COOTBETCTBUMN C Tabnuuen 2.1.

9.2. Buliaepxute npubop B HOpMarbHbIX YCNOBUSX HE MEHEE 2 YaCOoB.

9.3. MNoakn4nTe cocTaBHble YacTu npmubopa.

9.4. MNMogkntounTe 650K NUTAHNA K ceTu (ecnun ans nutaHna npubopa bynet
MCMNOSb30BaTbCA CETEBOE HaMNPSXKEHNE).

Ecnun ona nutanmsa 6ygyT MCnonb3oBaTbCa akKyMYNATOPHbIE 3NIEMEHTDI, TO
HeobXoauMO MX 3apAauTb. AKKYMYNATOPHbIE 3fIEMEHTbI 3apsiKatoTCsl TOMbKO
npw BKNOYEHHOM npunbope (cMm. n. 7.6).

9.5. ina Bkno4YeHuss npubopa HeobXxoaMMO HaxaTb W yaepXuBaTb
knaBuwy «BknovyeHne/BoikntoyeHne» B TedeHue 2 cekyHd. Korga Ha
npudop 6ydeTr nogaHoO nNUTAHWME W OH 3arpy3uTCsl, Ha 9KpaHe [OOJSMKHa
oTobpasntbCcsl B TeyeHne 5 CceKyHO 3actaBka C uMHdopmMauuen o
HauMmeHoBaHUN npubopa M BbINYCTUMBLUEM €ro npeanpuaTuu, a nocre ee
NCYE3HOBEHUS - MEHIO Npudopa.

Ona BbikNOYeHUst npubopa nocne OOHOKPATHOro HaxaTusa KhaBuLliv
«BknioyeHue/BbiknoyeHUe» HYXXHO TaKKe HaxaTb noaTreBepXaeHue
BbIKMOYEHNA B MeHH0. Mpnbop coxpaHsieT TeKywmne HacTPOMKU MpU Kaxgom
NpaBuUNbHOM BbiKITtoveHUW. Mpun nocnegyowemM BKAOYEHUN NPUBop 3arpyxaet
COXpPaHEHHble HACTPOMKM W BKNOYaET YCTAHOBMEHHbIE MNPU  BbIKNHOYEHUN

dYHKUMMN.
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10. NMopsaok paboTbl

10.1. PaboTa c MmeHI0 ¥ nonsiMU BBoAa

FnaBHOEe MeHI0 NosABSEeTCA NpU BKNIOYEeHUU npubopa.
Bua rmaBHOro meHio nokasaH Ha PucyHok 10.1.

™ ™y
[Npouecc A lMpouecc B
. v
_,'
CratMcruka
v
™ ™y
Hactpoikui MapaveTpel
npuoopa HHTEephedcoB
v, v
13:26

PucyHok 10.1. maBHOE MeH0

MeHio «lpouecc A» n «llpouecc B» npeacrasnarT  TOMOSIOMUIO
npoteccos and noptos A n B.

MeHio «lMamMATb» npegHasHadeHO ANnss npocmoTpa  WMHdopmauum o
BbIMNOSTHEHHbIX M3MEPEHUsIX (MMsS 3anucu, BpeMms, narta), N9 COXpaHeHus
pe3ynbTaToB TecTa M 3arpy3km paHee CoOXpaHeHHbIX pe3ysibTaTos.

MeHto «CtaTUCTUKa» NpeacTaBnsieT CTaTUCTMYECKYD MHpopmaumo 06
N3MepeHnsXx.

MeHto «HacTpounku npobopa» mncrnonb3lyetcs Ang Bblbopa HEOOXOANMbIX
napameTpoB (PyHKUMOHMpPOBaAHUS npmnbopa.

MeHto «lMapameTpbl MHTepdencoB» OTODOpaXKaeT HACTPOWKM ONA Tpex
Ethernet noptoB: wnameputenbHbix noptoB A, B ©n nopTta yaaneHHoro
ynpaBrieHus.

Pab6oTta ¢ meHI0

[MepemelleHne Mexay WKOHKaMM, 3akrnagkamum U CTPOYKaMn MEHHO
Npnbopa OCyLLECTBNAETCA C MOMOLLbIO KNaBuL yNpaBreHnUsl NepemMeLLeHNEM
Kypcopa. [Npn 3TOM HagnNncb akTMBHOW MKOHKW U 3aKnagku nogcBeymBaeTcs
CYHUM LBETOM, HEAKTUBHbIX - YepHbIM. BXo4 B NyHKTbl MEHIO OCYLLECTBSETCS
no knaesuwe «BBopg». Npu Bxoge B obnacTb 3aknagku, HaAMUMCb TeKyluewn
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3aKnagku MeHsieT 4YepHbl UBET Ha cepbii. Bbixoo n3 Tekywen 3aknagku
ocywiectendetca no knasuwe «MeHw». [lons BBOO4A, 3HAYEHUA KOTOPbIX
MOryT OblTb M3MEHEHbLI, U MNOAMNUCK ranok oTobpaxaltTCca CUHUM LIBETOM,
ocTanbHble UHGHOPMAaLMOHHbIE MO OTODPaXKaTCA YEPHbBIM LIBETOM.

PaboTta ¢ uncnoBsbiMu nonsMmm BBoAa.

Uucnosble nons BBoda NpeaycMOTPEeHbl TpexX TUMOB: AECATEPUYHOE,
LuecTHaguaTepm4Hoe n gpobHoe.

Mone gecatnyHoro dpopmata No3BOSIIET BBOAUTbL TOSIbKO LESble 4ucna.
Mepexopn k criegyowen undpe nonsa ocyLLecTBndeTca asToMaTUyeckn nocne
YCTaHOBKM 3HayeHus Tekywen uudpbl. lNepexon mexgy uudpamm nons
ocywlecTBnseTcss npyu nomowm knasvw «BnpaBo», «BneBo» ynpaeneHnem
nepemMeLlleHNEM Kypcopa.

[Mone wecTHaguaTepuyHoro dopmarta Mo3BONSET BBOAUTL UNPPLI U
3arnaBHble naTuHckue GykBbl U3 ananasoHa «A-F». lNepexoa mexay undpamu
nonsi ocywecTtendeTrca npu nomowm knaeuw «BnpaBo», «BneBo»
yrnpaBfeHNEM NepeMeELLEHNEM Kypcopa.

[pobHoe none BBOOA XapakTepu3yeTCs Hannydnem TOYKM — pasgenutens
mMexagy ApobHon n uenon yactamu. OHa ycTaHaBnMBaeTCca BMecTO nobon
LUMdpbl TEKyLero nonga nytem ygepxaHus knasvwmn «0.,». [None He MoxeT
cogepxatb 6onee ogHon To4ykM. [Ona Toro 4tobbl M3MEHUTH MNO3ULMIO
pasfgenuTensl, HY)XKHO BHa4arne 3aMeHUTb ero Tekyllee nonoxeHue umdpon, a
3aTeM NocTaBuUTb TOYKY B HEODX04MMOE MECTO.

10.2. Tononorusa npoueccos

N3 paspenoB «lnaBHoro meHto»: «[lpouecc A» u «lpouecc B»
OTKpbIBaeTCsl MeHlo ansa Bblbopa Tononornn npoueccos ans noptos A n B.
Bua meHio «Tononormsa npoueccoB» nokasaH Ha PucyHok 10.2.

Pexnm «TepMmuHan» onpegensieT nopTbl Npuema n nepegadun Tpagumka Bo
BpeMS BbINOSIHEHMS] TECTOB. [JaHHbIN PeXuUM ycTaHaBnMBaeT TONOMOrn aAns
TecToB C reHepaumen tTpaduka: «RFC 2544», «Y.1564», «Tecta Tpadmka,
«MakeTHbIN pXxUTTEp», «MHOronoTo4YHOCTbY», «BERT», a Takke Ons TectoB
«TCP/IP», «OAM». [Ina Tecta «[lMmarHoctuka megHoro kKabensi», Bblbop
TonosiorMm NOPTOB nNpuema He npuHuunuaneH. Tect «PTP» moxeTt
3arnyckaTbCs TONbKO ¢ nopTa A.

Pexumbl «lnend» n «TpaH3uT» 3anpeLlatoT Bce TecTbl Ha BbIBpaHHOM
nopTy.
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PucyHok 10.2. MeHo «Tononorus npoLeccoB»

Mpwn 3anyweHHbIX TecTax, Mo BKMOYEHHbIX pexumax «Linend» wu
«TpaH3nT», BbIOpPaHHbIN MOPT SABNSAETCA 3aHATbLIA MPOLLECCOM, M BXOL4 B
MYHKTbl MEHI0, KOTOpble MOTyT Bbi3BaTb KOHNUKT, 6nokupytoTtcsa. [Npu aTom
3a0/10KMPOBaHHbIE MYHKTbl MEHK OTObOpaXKalTCsi cepbiMU MKOHKamu. [pu
3anyLWeHHbIX TecTax WU pexumax, B KOTOpbIX ydacTByloT oba nopTta,
HEKOTOpble MYHKTbl MEHK MPOTMBOMOSIOXKHOrO nopta Takke OyayT
3abnoKnpoBaHsbI.

10.3. MeHIo U3mepeHus

N3 pasgenoB meHo «Tononorua npoueccoB». «TepmuHan A>>By,
«Tepmunan A>>A», «TepmuHan B>>B», «TepmuHan B>>A» oTKkpbiBaeTcs
MeHo «M3mepeHunsa» Ans Belbopa nameputenbHbIX TECTOB 4SS noptoB A n B.

MeHto ((M3MepeHV|ﬂ» COCTONT U3 AOBYX CTpaHWUU, nepexon mexay
KOTOpbIMA  OCyLLUeCcTBIIdEeTCA Tpu  MOMOLLUN (pyHKLI,VIOHaJ'IbeIX Knasuil
«CTp. 2»/«CTp. 1»

Bua meHio «U3mepeHunsa» nokasaH Ha pucyHkax 10.3.1 1 10.3.2.
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PucyHok 10.3.1. lepBas cTtpaHuua meHio «3mepeHna»

Ha nepBon cTpaHuLe MEHIO HAaxXoasaTCs TECTbI:

— TecT Tpadcuka;

— Tect RFC 2544;

— AnarHocTuKa megHoro Kabdens.
— Tectbl TCP/IP;

— MakeTHbIN XxuUTTEp;

— BER Tecr.

- OAM;

— MHOronoTo4YHoOCTb;

- PTP;




Ctp. 1 0901

PucyHok 10.3.2. Btopas ctpaHuua meHio «MamepeHuns»

Ha BTOpOWM CTpaHnLe MEHIO HaxoaAaTCs TECThI:
— TecT Y.1564;

LIBETHbIMM MKOHKaMn OTOBGpaXKaloTCA TECTbl, KOTOPblE MOXHO 3anycKaTb.
CepblMM MKOHKaMn oTODOpaXaloTCA TeCTbl, 3anyck KOTOpbIX 3abnokuposaH
CBA3@HHbIMW  U3MEpPEeHUsIMXU  BbIOpaHHOro nopTta, JMbo  CBA3AHHbIMU
N3MepeHnamMu apyroro noprta, imbo OTCyTCTBMEM COOTBETCTBYHOLLEN OMNLNUN B
npuodope.

10.4. CxemMbl noakno4vYeHnn npubopa

TecTbl C reHepaumen Tpaduka: «Tect Tpadmka», «RFC-2544», «Y.1564»;
«MakeTHbIn pmxUTTEep», «BERT», «MHOronoto4yHoctb». [ns npoBeaeHus
9TUX TECTOB NPUBOP MOXHO MOAKMNYaTb K y4acTKy CeTU Unm TecTupyemomy
CeTeBOMYy YCTPOMCTBY MO [OBYM cxemaM wusMepeHun «A» un  «B»
npeacTaBneHHbIM Ha pucyHkax 10.4.1 n 10.4.2.

B cxeme «A» B KadecTBe yCTpoucTBa (popMMpOBaHUA LwWenda MoxeT
6bITb MM60 BTOpPOM Npubop MAKC-EM, nubo BTopon nopt npudopa MAKC-EM
(B crniyyae HenocpeacTBEHHOro Hanvums OBYyX MHTepgencoB B OOHOM TOYKE),
nn6o npndop MAKC-EMK, nnéo npubop MAKC-EMB.
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PucyHok 10.4.1. Cxema «A» nogknovyeHnsa npubopa B pexxmme TeCTUPOBaHUS

Mo cxeme «A» yYaule Bcero NPOBOAAT TeCTbl Y4aCTKOB CETW, rae Touka
dopmunpoBaHus Wwenda yganeHa. lNpu aTom yposeHb wnenda — 1, 2, nnéo 3
BolbupaeTcs B 3aBMCMMOCTM OT TOro, Kakoe ceTeBoe obopyaoBaHue
NPUCYTCTBYET Ha y4dacTke ceTu. K npuvmepy, ecrnm y4yacToK CeTU COLepXuT
TONbKO CETEBble KOMMYTATOPbl — CBUTYM, TO HYXXHO BKIOYaTb (PYHKUUIO
«lWnend» ypoBHA 2, a ecnv y4yacToK CeTU COOEPXUT MapLlpyTusaTopsbl,
Heobxoaumo Bkno4aTb dyHkumio «Llnendp» ypoeHa 3. [lMogpobHee o
dyHKkummn «Llnend» B nyHkte 10.15.

27



CeteBoe
YCTPOUCTBO

R
l g

MAKC-EM

A B

TecTep

( C L 1 1

o TN
i / /; Pay ~, \\“ L5
fra, AN ok |
I\J‘r-fwl,];" I-. { /\] Fid L / Il el )

-

PucyHok 10.4.2. Cxema «B» nogkntovyeHnsa npubopa B pexxmme TeCTUPOBaHUS

Mo cxeme «B» vawe npoBogAT TeCTbl ceTeBoro obopyanosanus. [Npn aTom
OCYLLEeCTBNAETCA OAHOHanpaBneHHada nepegaya TectoBoro Tpagomka ¢ O4HOro
nopTta Ha gpyrow.

10.5. TecT Tpachumka

10.5.1. OnucaHue Tecta Tpaduka

Tect Tpaduka saBnsetca Hauvbonee npocTbiM U3 BCEX TeCTOB,
peanu3oBaHHbIX B Npubope, C MOMOLWBID KOTOPOr0 MOXHO MNPOBEPUTH
CNoCOOHOCTbL KaHana K nepegade AaHHbiX. [logknioveHne  npubopa
OCYLLEeCTBNAETCHA N0 OAHOU U3 CXeM, NpeacTaBneHHbIx B nyHkTe 10.4.

Bo Bpema Tecta, B COOTBETCTBMM C BbIOPAHHOW Harpyskom u pasmepom
KagpoB, reHepupyeTcd Tpaduk B TeyeHne 3afaHHOro BpPEMEHU, W
aHanu3npyrTCs NoTepu Kaapos.

Bug meHto «TecT Tpadmka» nokasaH Ha pucyHke 10.5.
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A3 B 1000F 1000F
Npowno 00:00:12 OcTan. Q0:00:00
@ TeCT YWCNeWwHo NpoWLeEH.
NapaMeTp Kon-go Koz
Harpyska 100%
T Kalpbl 15029626
R Kalptl 15029626
Tx BanT 961596064
Wit , MBKMT 1000
POV, HC 3
CTapT || HacTp. o 09: 41

PucyHok 10.5. Tect Tpaduka

MeHto TecTa coaepXuT ABe (PyHKUMOHANbHbIE KNaBULLN:
CrapTt/CTOn — 3anyck n ocTaHOBKa TecCTa.
HacTp. — goctyn K HacTporkam Tecra.

B meHto cTtatyca Tecta otobpakatroTcsa nons:

Mpowno — Bpems, npoLllesllee ¢ Havyana 3anycka Tecta Tpadguka.

Octan. — Bpemsi, ocTaBLUeecs 40 OKOHYaHUs TecTa Tpadmka.

Harpy3ka — 3HayeHne Harpysku reHepupyemMoro noToka.

TX Kagpbl — KONIMYECTBO NepeaaHHbIX Kaapos.

RX Kagpbl — KONIMYECTBO NPUHATBLIX KaapoB.

Tx 6anT — KONMYECTBO NepefaHHbIX GanT.

Vrt, MOuT/c — TeKywass CKOpoCcTb TecToBoro Tpaduka. CueTymk
oTobpaxaeT MHpopmMaLmo TONbKO BO BpeMA NpoBeAeHUs TECTA.

PDV, HC* — 3Ha4yeHne cpefHero NnakeTHoro JKntrepa.

* MMpumevanune: WamepeHne «PDV, Hc» aBnsieTca onuuen npubdopa
«04-PDV».

MoTepn** — KoONWYecTBO MOTEPsHHbIX 6anT, paBHOE pasHuUe Mexay
nepegaHHbIM U MPUHATLIM KONMYECTBOM, oTobpaxkaeTcsa B ctonbue «Kon-Bo».
B ctonbue «Koadh.» otobpaxaeTtcs KoapduuneHT noTepsb.

** [IpumeyaHue: Bo Bpems npoBegeHMa TecTa 3HA4YeHME MNOoTepb Oaxe
Npu MX OTCYTCTBUN MOXET MNOoKasblBaTb BENIMYUHY OTAUYHYKO OT Hyns, 4TO
CBS3aHO C 3adepXKamMu nepedjadm uHMopmaumMm B KaHane, a Takke B
nepeaaroLLemM 1 npuemHom dydepe.

Ow. kagpbl — obuiee KONMYeCTBO MPUHATBLIX KagpoB C owmnbkammn (Runt,
Jabber, CRC), otobpaxaetca B crtonbue «Kon-Bo». B ctonbue «Koadp.»
oTobpaxaeTcs KO3 MDULMEHT OLLNOOK.
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CRC — konn4yecTBO NPUHATBLIX KagpoB C OLUMOOYHOM KOHTPOSBHOW CyMMOW,
oTobpaxaetca B ctonbue «Kon-Bo». B ctonbue «Koad.» oTtobGpaxkaertcs
KO3 PULUMEHT TaKMX OLLUMOOYHbIX KaapoB.

Runts — KoOnNuyecTtBO MNPUHATBLIX KagpoB AfVHOWM MeHee 64 6anTt c
NpaBUNbHON KOHTPOSIbHOW CyMMoW, oTobpaxaetcs B ctonbue «Kon-sBox». B
ctonbue «Koad.» oTobparkaetca KOAPPMUMEHT Taknmx oMOOYHbIX KaapoB.

Jabber — konuyecTBO NPUHATbIX KagpoB AnuvHon ©Gonee 1518 Gant c
HenpaBWITIbHOW KOHTPOSIbHOW CyMMOWN, oTobpaxaeTtcsa B ctonbue «Kon-so». B
ctonbue «Koadp.» oTobpaxaeTcst KOAPPUUMEHT TakMX OLUMOBOYHBIX KaapoB.

Pause — obuiee KonNnM4ecTBo Kagpos naysbl.

[Mocne 3aBeplieHWs TecTa Ha 9KpaH npubopa BbLIBOAUTCA OOHO W3
BO3MO>XHbIX COOBLLEHNIA:
— TecT ycnewHo nponaeH — TeCT NPONAEH U ANA OAaHHOW Harpysku Bce
Kagpbl npowwnin 6e3 noTepsb;
— OwunbKKM B TecTe — BO BpEMSI MPOXOXKAEHUS TECTA BO3HUKIN OLLNGOKM;
— [peBbllleH ypoBeHb NOTepb — TECT NPOMAEH, HO AnA 3agaHHOW
Harpys3ku NpoLUin He BCEe Kaapbl.

10.5.2. HacTpounku Tecta Tpadmka

3aknagka «3arofioBOK»
3aknagka coaepXuT OAMHaKOBble MNONA HaCTPoeK ANnsl BCEX TeCcToB C
reHepauuven Tpaduka. OnmcaHme HaxoguTcs B nyHkTe 10.5.3.

3aknapgka «[JononHUTenbLHoO»

Tun Harpy3kum — napameTp He wucrnonb3yetcs. B Tecte reHepupyetcd
NOCTOSsIHHAs Harpy3ka.

EA. namepeHuns — BbIbop eanHUL M3MepeHnsa B KOTOPbIX OyaeT BBOAUTLCS
3Ha4yeHue B none «Harpy3ska».

Harpyska — BennymHa Harpysku.

AnwuHa nakeTa, 6 — AnvHa Kagpos, BbipaXeHHas B 6anTax, reHepupyemMbix
B TecTe.

AnuTenbHOCTbL — BPEMEHHOMW WHTepBasr, 3afdaHHbIM B dopmarte
«4Y4:MM:CC», B TEYEHMEe KOTOPOro npoxoanTt TecT. Ecnun 3HavyeHne paBHO HyIo,
TO TEecT naet 6ecKoOHEeYHO.

10.5.3 3aknagka «3aronioBOK» HACTPOEK TeCTOB C reHepauueun
Tpadmka

3aknagka coOepXuT OAMHAKOBbIE MOSS HACTPOeK Ans BCEX TeCToB C
reHepauuen Tpaduka: «RFC 2544», «Y.1564», «Tect Tpadukay,
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«MakeTHbIN mXUTTEp», «MHoOronoto4yHocTb». HOo aOns kaxgoro TecTta B
NaMsATb COXPaHATCA NHOMBUOYASTbHbIE HACTPOWKM.

HacTtponku ckopoctn coeguHeHuns, MAC-agpeca otnpasutens, IP-agpeca
otnpasutend, napametpos VLAN u MPLS wunameputenbHoro uHtepdenca
ocywectengetrca B MeHwo «llapameTtpbl uHTepdencoB». OnucaHue
HaxoguTca B nyHkTe 10.109.

YpoBeHb 2

ARP-3anpoc — onuua onpegenenns MAC-agpeca nonydatend
aBTOMaTn4yecku ¢ nomowibto ARP 3anpoca no ero IP-agpecy 0O npoBefeHus
Tecta. [Npn BkMoveHun gaHHoro donara, none «MAC nony4.» nponagaeTt u
€ro 3HadYeHue UrHopmpyeTcs.

MAC nonyy. — MAC-agpec nonyyatensi. Ecnv TectMpyembliii y4acToOK ceTu
He cogepxunt mapwwpyTtusatopos, MAC-agpecom nonyyaTtens asnaeTcs agpec
yCTpOMCTBa MpuHUMatoLero, nnmbo 3aBopayvBaloLLEro TecToBble Kaapbl. B
NpoTuBHOM criydae B kadectBe MAC-agpeca nonyyatens ycraHaBfiMBaeTCH
MAC-agpec bnmkanwero mapLpyTunsaTtopa.

MAC otnp. — MAC-agpec otnpaButens, B KayeCcTBe KOTOPOro
yCTaHaBnMBaeTCsa agpec MHTepdenca, ¢ KOTOPOro reHepupyeTcsl TeCTOBbIN
Tpaduk. None otobpakaeT 3Ha4YeHne, HACTpoMKa KOTOPOro Npou3BoamnTCA B
MeHto «lMapameTpbl UHTepdencoBy.

YpoBeHb 3

[Mpn yctaHoOBKe pnara «YpoBeHb 3», NOABMSETCA OOCTYN K HaAcTpouKam
nosien nakeTta CeTeBoro ypoBHS.

ABTOoMaTnyeckun IP nony4y. — cpnar, npn ycTtaHOBKE KOTOPOro, npu
Tononorun tectnposaHus A->B n B->A, B kadectBe |IP-agpeca nonyyartens
nogcrasndaetcsa IP-agpec npoTMBONONOXHOIo nopra.

IP nonyu. — IP-agpec nonyyarens.

IP oTnp. — IP-agpec oTnpaBuTens, B Ka4eCTBE KOTOPOro ycTaHaBnMBaeTCcA
agpec wvHTepdenca, C KOTOPOro reHepupyetca TecToBbi Tpaduk. [lone
oTobpakaeT 3HayeHue, HaCTpoMKa KOTOPOro MPOU3BOOUTCA B  MEHH
«lNapameTpbl MHTEPENCOBY.

ToS/Precedence — BknoYyeHue/BblknoveHne HacTtpoek QoS. [pwu
BKNoYeHUn dnara 6noknpyetcsa yctaHoBka DSCP, a ee 3HayeHue
nrHopupyetcs. lNogpobHoe onucaHue nonen cm. RFC 791. HassaHue 6uToB B
ToS 6anTte npuBeaeHsl B Tabnuue A.1, MNpunoxeHune A.

ToS — 6utbl TO-T3 B ToS 6ante. OTobpaxaeTca B ABOUYHOM (hopme U
MOXET npuHMUmMmaTb 3Ha4veHns 0000, 0001, 0010, 0100, 1000.

Precedence — npuoputeT Kagpa 3agaet outel PO-P2 B ToS bante. MoxeTt
npuHumMmaTb 3HadeHna oT 0 go 7. CooTBEeTCTBUS 3HAYEHUMN U Ha3BaHWUW
npuopuTeToB NpueedeHbl B Tabnuue A.2, MNpunoxeHne A.

DSCP — BkntoveHue/BbikntoveHne HacTpoek QoS. Mpu BkntoveHun donara
brnokupyetca yctaHoBka ToS/Precedence, a ee 3HayeHWe WUrHOpUpyeTcs.
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HassaHne 6utoB B DSCP 6ainTte npuBegeHbl B Tabnuue A.3, MNpunoxeHue A.
[Mone moxeT npuHUMaTh 3HadeHne ot 0 fo 64, n oTobpaxaeT 6 cTapwux eut
DSO0-DS5 13 cooTBeTCTBYIOLWEro banTa 3aronioBka kagpa B ABOMYHOM hopMe.
Takke oTobpaxaeTca nutepHas abbpesuatypa (nogpobHoe onucaHue cwm.
RFC 2474, RFC 2597). CootBeTcTBME 3Ha4YeHUMM W HasBaHuM DSCP
npuseneHbl B Tabnunuax A.4 n A.5 MNpunoxeHus A.

TTL — Bpems Xn3HU nNakeTa B ceTu. [Nofie MoXeT NpUHMMaTb 3Ha4YeHUs OT
1 po 255.

YpoBeHb 4

Mpn ycTtaHoBke dnara «YpoBeHb 4», NOSABMAAETCS LOCTYN K HAcTpoMKam
nosien nakeTta TPaHCNOPTHOIrO YPOBHA.

UDP nonyuy. — Homep nopTta nony4arens.

UDP oTnp. — HOMep nopTa NCTOYHUKA.

Ona ycrtaHoBkm MAC-agpeca oTnpasutens, IP-agpeca oTnpaBuTens,
nonen VLAN wn MPLS HeobxoaMmMO MpOBECTU HACTPOMKM B MEHIO
«MapameTpbl UHTEpdhencoBy.

10.6. MeTtoguka RFC 2544
10.6.1. OnucaHue Tecta RFC 2544

MeTtoanka RFC 2544 qBnsieTtca craHgapToM [AOnsi  pasHoMnfaHoBOro
TEeCTUpOBaAHUS ceTen Ethernet. OHna onucbiBaeT cueHapum
aBTOMaTM3NPOBaAHHOW npouenypbl TecTupoBaHua Ethernet kaHana npwu
oTcyTcTBMM paboyero Tpadguka. B cueHapum dUKCUpoBaHbl KrtoYeBble
napameTpbl ans TecToB NPONYCKHOM CcnocobHoCTH, 3aepPXKn
pacnpocTpaHeHNa KagpoB, 3aBUCUMOCTM YPOBHS MOTEPb KagpoB OT 3arpysku
KaHana W TecTa onpegeneHvsa npenenbHoM Harpysku. Kaxabim  TecT
NO3BONSET MNPOBEPUTL OMpPeLESieHHble MapaMeTpbl, onucaHHble B SLA.
MeTogonornsa TecToB oOnpenensieT pasmepbl KagpoB, MPOLOSHKUTESbHOCTb
NCNbITAHUS U YNCO NOBTOPEHUIN UCTIbITAHUN.

Mpn6op MAKC-EM nossondeTt npoBeAeHne YeTbIpéX OCHOBHbIX TECTOB MO
meToauke RFC 2544:

— MMponyckHaa cnocobHocTb (throughput). OueHka MakcMmanbHOM
CKOPOCTM nepedayn pAaHHbIX, MpU KOTOPOW KONMYECTBO TECTOBbIX
KagpoB, npoleawnx Yyepes TecTupyemoe yCTPOMCTBO UITM YHaCTOK CEeTH,
COOTBETCTBYET YMCIly KagpoB, OTNPaBrfieHHbIX C TeCcTupyoLero
obopygoBaHusa. [aHHbIn  TecT npegHasHadyeH gna  doukcaumm
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MaKkCUManbHOM CKOPOCTU KOMMYTauUuW [ONA  CETEBbIX 9SNIEMEHTOB,
pacnosioXXeHHbIX B TpaHCNOPTHbIX ceTax Ethernet.
MuHumanbHoe onpegendemoe npubopom 3HayeHne [lponyckHom

CMNOCOOHOCTK, BbipaXXeHHOe B MpoLeHTax, onpeaensetcs no dopmyne
L

roe L — anvHa kagpa B 6anTax.

— 3agepxka pacnpoctpaHeHus (latency). AHanm3  BpeMeEHHOro
MHTEepBana npoXoXOeHNa Kagpa OT WCTOYHMKa K nonydaTento U
obpaTHO, B COOTBETCTBUN CO CXEMOMN N3MEPEHUST «Ay, NpeacTaBneHHON
Ha pucyHke 10.4.1. Tllpu 9TOM BenMYMHA Ha3bIBAae€TCA KPYroBoW
3agepxkon. [lpn nepepaye OaHHbIX C OOHOrO rnopta Ha BTOPOW. B
COOTBETCTBUM CO CXeMOW namepeHunin «By», npeactaBneHHOM Ha PUCYHKe
10.4.2, wnamepseTca NpocTo 3agepxka nepegadn. o ymon4vaHumio
pekomeHgoBaHo nposoanTb 30 McnbITaHUW, NO UTOraMm BbICYMUTbIBAETCSA
CcpeaHsis 3afepXxka.

MpumeyaHne: MuHnManbHOEe wm3MepsaemMoe npubopom  3HAYeEHUe
3agepKku pacrnpocTpaHeHue — 8 Hc.

— 3aBUCUMOCTb YPOBHA noTtepb KagpoB (frame loss rate). [NpoBepka
CNOCOBOHOCTM y4yacTKa CeTM WU CETEBOro YCTPOWCTBA NOLAEPXKMBATb
NpunoxeHuns, pabdoTtatowmne B peanbHOM BpeMeHn (NOBTOPHas nepegada
HeBO3MOXHa). C NOMOLLbID OaHHOro TeCTa pacCyYUTbIBAETCA MPOUEHT
KagpoB, He nepedaHHblX CEeTEeBbIM 3f1EMEHTOM MpPU  HEU3MEHHOM
Harpyske BCMeAcTBME HegocTaTka annapaTHbIX pecypcoB. BaxHo
YYMTbIBaTb, YTO OONbLLOM NPOLIEHT NOTEPb KagpOB BbI3bIBAET CHMKEHME
Ka4yecTBa cepBuca.

— MpepenbHasa Harpy3ka (back-to-back). Tect nsmepsietr makcnmansHoe
BpeMsl, 3a KOTOpoe ceTeBOe YCTPOWUCTBO CMNpaBfiieTCa C MakCUMarbHOM
Harpyskom, WU MakcumasibHoe KONMYEeCTBO KagpoB, KOTOPOE CeTeBoe
ycTponcTBo byaet obpabaTbiBaTh 6€3 NoTepb 3a MakcMmaribHOe BpeMs.
Cxembl namepeHmn «A» n «B» npegctasneHbl Ha pucyHke 10.4.1 u
10.4.2. TlpumeHsieTcsa Oonbllen YacTbio ANS TeCTUPOBAHUSA TaKuX
CeTeBbIX  YCTPOWCTB, KaK  KOHLEHTpaTopbl, KOMMyTaTopbl WU
MapLupyTu3aTopbl.

Mpnbop MAKC-EM nogaepxunBaeT TectmpoBaHmne no metoamke RFC 2544
C ABYX MHTepdencoB OQHOBPEMEHHO.

10.6.2. HacTpouku tecta RFC 2544

Mpn HaxaTum KHOMKN «YMORMY.», NPOMCXOOMT BO3BpaT BCEX HACTPOeK
Tecta RFC 2544 k 3Ha4eHUAM NO YMOMYaHUIO.
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3aknagka «3arosioBOK»
3aknagka CoOepXMT OAMHAKOBLIE MOSIsi HACTPOEeK Ans BCEX TECTOB C
reHepauunen Tpadpuka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

3aknapgka «Kagpbi»

Mpn TectnposaHun Ethernet-ceten metogmka RFC 2544 pekomeHayet
OCYLLEeCTBNATbL aHanus, MWCnonb3ysa cemMb npenonpeneneHHblX pasmepos
kagpoB: 64, 128, 256, 512, 1024, 1280 n 1518 OGant. 3T™M 3Ha4veHus
yCTaHaBnMBalTCs B BapuaHTe KOHdurypaumm no ymondanuto. B npubope
MOXHO YyCTaHaBnuBaTtb Nobble Apyrve AfWHbl KagpoB, a Takke MPUMEHSATb
paclwmpeHHbin cueHapun RFC 2544, npu KOTOPOM MCNOMb3YKTCA Kaapbl
NPOM3BONbHOM ANWUHLI, BKNtoyass Jumbo-kagpbl® gnnHon ot 1519 Gant o
9600 Gant. Takke AOONOMHUTENBHO MOXHO YCTAHOBWUTb ANS TECTUPOBAHUS
ewe oaWH Kagp ¢ anvHom oT 64 o 9600 Gant. B cTpokax ykasblBalOTCS
ANVHbI KaapoB B DanTax. YCTaHOBKa ranoyvkm paspellaeT COOTBETCTBYHOLLYHO
KOHdoUrypaumo kagpa.

* MpumeyvaHue: HekoTopble MapLlpyTU3aTopbl He nogaepxunsaroT Jumbo-
kagpbl, JNMbBo AomKkHbl  ObITb  NpeaBapuUTENbHO  CKOHQUIYPUPOBAaHbI.
O3HakOMbTECb C [JOKYMEHTauMen KOHKPETHOro MapLipytusatopa, 4Tobbl
onpeaennTb BO3MOXHOCTb ero paboTtbl ¢ Jumbo-kagpamu.

3aknapgka «lMponyckHasa cnoCoGHOCTbY

BbIinonHATL — YyCTaHOBMEHHbIN donar paspellaeT npoBedeHue TecTa
«lMponyckHast cnocCOBGHOCTbY.

Harpy3ka MuH, % — BennunHa Harpys3ku B NpOLEHTax, Npu OOCTUKEHUN
KOTOpOW npekpallatoTca namepeHmna tecta «llponyckHas cnocobHOCTbY AnA
KaXkgoro pasmepa kagpa. [pu ycTaHOBKe 3Ha4YeHUA HyIb, TECT NPOAOIKaeTcs
A0 OOCTUXKEHUS MUHMMArbHO BO3MOXHOW reHepupyeMon Harpysku, ykasaHHOM
B nyHkTe 10.6.1.

Harpy3ka Makc, % — BenuvuMHa Harpysku, Bblpa)X€HHOW B MPOLIEHTaX C
KOTOPOW HauymMHaeTca TecT «[1ponyckHasi cCnoCOOHOCTb» ANSA Kaxaoro pasmepa
Kagpa.

NMpo6a — nepnoa BpemeHn HenpepbIBHOrO BbIMOAHEHUSA O4HOr0 UCMNbITaHUS
TecTa ¢ (PKCUPOBaHHbLIMW 3HAYEHNAMM NapamMeTpPoB U ASIMH KaZapoB.

3aknagka «3agepxkKa»

BbINONMHATL — YCTaAHOBMIEHHLIA donar paspelwlaeT npoBedeHue TecTa
«3agepxkar.

Kon-Bo npo6 — Konn4ecTtBO UCMbITAHUA B TECTE 3aJepXka AN Kaxaoro
3aaHHOro pasmepa kagpa.

NMpobGa, ¢ — nepuog BpeMEHU HeNPepbIBHOMO BbINOSIHEHUA OLHOrO
ncnbiTaHus Tecta C UKCUPOBAHHbLIMK 3HAYEHUSMW NapamMeTpoB W AfWH
KaapoB.
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Nonb3oBaTtenbCkne Harpys3ku — chnar, npu ycTaHOBKE KOTOPOro TeCT
«3agepxka» NPOBOOAMTCA C Harpy3kamu, YCTAHOBIMEHHbIMW B HaCTPOMKax
HWKe, B NPOTUBHOM Cly4Yae TeCT NPOBOAUTCA C Harpy3kon, U3MEepPeHHOW B
TecTe «[1ponyckHasi CnOCOBHOCTLY.

Harpy3ska — BenunumMHa Harpy3ku, BblpaXKeHHasi B NpoLEeHTax, C KOTOpoWn
npoBoauTcA TecT «3agepxka». [ns kaxagoro pasmepa  kagpa MOXHO
yCTaHaBNMBaTb CBOE 3HAYEHME Harpys3Kku.

3aknapka «loTtepu kagpoB»
BbINONHATL — YCTaAHOBMEHHbIN donar paspellaeT npoBedeHue TecTa
«lMoTepu kagpoB».

Mpo6a, ¢ — nepvoa BPEMEHW HENPEPbLIBHOIO BbINOMHEHUS OAHOrO
NCNbITaHNS TecTa C (OUKCUPOBAHHBbIMM 3HAYEHUSIMM MNapameTpoB W ANWH
KaZpoB.

Lar, % — BenuuuHa Harpysku, BblpaXkeHHasi B MpPOLIEHTaX, Ha KoTopoe
OyOoeT YMeHbLUEHO 3HaYeHne Harpysku Ans Kaxaoro cneayroLlero UcnblTaHns
NPV BO3HUKHOBEHUWN NOTEPb KaapOB.

Hau. Harpy3ka, % — HauvanbHas Harpy3ka - BenuuMHa Harpysku,
BblpaXKeHHasi B MPOLleHTaX, C KOTOPOW HaunHatTCs n3aMepeHns tecta «llotepu
KagpOoB».

KoH. Harpyska, % — KOHe4yHas Harpy3ka - BenuuMHa Harpysku,

Bblpa)XeHHas B NpoLeHTax, O KOTOPOM YMEeHbLLAEeTCs Harpyska B U3SMEPEHUAX
Tecta «[lloTepn kagpoB». Ecnn Ha kakoM-TO M3 MCMbITaHMA TecTa MnoTepu
KagpoB OTCYTCTBYIOT, [JarnbHeWwee TMOHWKEHNEe Harpy3km OO BenUYUHbI
KOHEYHOM Harpys3kn He NMPoOUCXoauT.

3aknaaka «lMpegenbHaa Harpyska»

BbINONMHATL — YyCTaHOBMEHHbIN chnar paspellaeT NpoBeAeHWe TecTa
«MpenenbHas Harpyskay.

Kon-Bo — konunuyectBo nocrefoBaTeNibHbIX UCMbITAHUA Ha KaXdoMm Luare
anropuTMa rnovcka B TecTe «[lpeaenbHas Harpyska.

MuH. Bpemsi, ¢ — MMHMMarbHOE BPeMS C KOTOPOro HAYMHAETCS anropuTm
noucka Tecta «lpegenbHas Harpyskay.

Makc. Bpemsi, ¢ — BEpPXHSi® rpaHMLA BPEMEHHOrO WHTepBana Aans
anroputMa novcka tecta «lpegenbHas Harpyska.

3aknagka «[JononHUTenbLHoO»

O6y4yeHMe, MC — BpeMs B MUMNUCEKYHOAX, KOTOpPOE OXuaaeT TecTep
nocne oTtnpasku oby4vatowlero Learning kagpa wnn ARP-3anpoca Ao Havana
nepenayun TeCToBbIX KagpoB.

MUHTepBan, Mc — BpeMa B MUINUCEKYHOAX, B TEYEHME KOTOPOro TecTtep
OXugaeT Bo3BpaTa OTnpaBfiEHHbIX TECTOBbLIX KaApOB U3 CETU.
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10.6.3. Ctatuctuka tecta RFC 2544
Bua meHio «<RFC 2544» nokasaH Ha pucyHke 10.6.

MeHto TecTa coaepXuTt Tpy (PyHKUMOHaNbHbIE KITaBULLIN:

CrapTt/CTONn — 3anycK n ocTaHOBKa TecCTa.

HacTp. — goctyn K HacTponkam TecTa.

Mpacdhmk/Tabnuua — oTobpaxeHne pesynbTaTtoB BblOpaHHOro Tecta B
rpacomyeckom nnu TabnmyHom Buae.

B npouecce npoBegeHna Tecta nons  Tabnuubl  3anonHAKTCSA
aBTOMaTU4YECKM B COOTBETCTBUM C pe3ynbTaTamMu u3MepeHun. Tabnuua
coaepXuT crnegyowme obuime nons:

Ctatyc — none otTobpaxaeT TeKkyllee COCTOAHME TecTa U  MOXET
NPUHMMATb CcreayoLlmne 3Ha4YeHus:

— loToBO — TecT npowlen NoONOXUTENBHO;

— XAy — TecT ele He Havarncs,

— WpeT — 310T TecT nget B AaHHbIN MOMEHT;

— CTon — TeCT OCTaHOBIIEH;

— OTKN. — TECT C AA@HHOW OSIMHOM Kaapa OTKMIYEH;

— Owmbka — TecT «[lponyckHasa cnocOBHOCTbY 3aBepLUUNCs HeydadHo, T.

K. OblnM noTtepu npu MUHUMAaNbHOW Harpyske, nmMbo B CBSA3M C
N3MEHUBLLUMMCS YPOBHEM MOTEPb KaHana BO BpPeMSI NPOBEAEHUsI TecTa
anropuTM He Npuwlen HU K OOAHOMY 3HAYEHUIO Harpysku, Npu KOTOPOM
oTcyTcTBOBanu notepu; TecT «[llpegenbHasa Harpyska» 3aBepLumscst
Heyda4yHo, T. K. BbINK NOTeEpM HA MUHMMarbHOM BPEMEHHOM MHTEpPBare;

— Het Cx — BO Bpemsi NpoBedeHusi TecTa nponana unu OoTCyTCTBOBana
CUHXPOHM3ALUS NINHUK;

— HeTt TXx — HeT nepegayun TecToBOro Tpaduka;

— HeT RX — HET npnema TecToBoro Tpacduka;

— RXTX — KONMWMYEeCTBO MNPUHATbIX TECTOBbIX KaapoB Oonblue 4Yem
OTNpaBneHHbIX, 4YTO CcurHanuampyetr o npobnemax CeTeBOro
obopyaoBaHusl, K KOTOPOMY MOAKMOYEH [aHHbIA  U3MEPUTESbHbIN
NHTepdenc npubopa.
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RFC T 1000F -- 1000F

NoTepwW kKaap.YlpelenbHaA Harpys.

MponyckHaa cnocobHocTEY 3aleprKa
2

CTaTyC |Kaap S < Ld =
@rotoeo|l &4 | 100,061, 9MEBKWT
@ rotoeo| 14 | 100, 0 B64, 9MBKWT /C
@ roToeo| 256 | 100, 0 @27, SMEMT /C
@rotoen| 517 [ 100.0 962 d4MoMT /C
@ rotoeo| 1024 | 100, 0 980, sMBWT/C
@ rotToeo| 120 | 100, 0 984, EMEKWT /C
@roToeo|1515 | 100.0 9=/ . OMGMT /Ck
CTomn HacTtp. || Fpaduak ||<3013:40

e oo e e Y e i Y o

PucyHok 10.6. Tect RFC 2544

Mpy  BO3HUKHOBEHUW  KPUTUYECKUX  OLUMOOK  TeKyllee WUchblTaHue

OCTaHaBNMBAaETCH, U NPOLIECC NePEXOANT K CrieayHoLLEMY TECTY.

Kagp — none oTtobpaxaeT ANvHY TECTOBbIX KaapoB B KaXOOM TECTOBOM
NCMbITaHUMW.

3aknapgka «lMponyckHas cnocoGHOCTbY

«%» — none B Tecte «[llponyckHaa cnocoBHOCTbY, OTobpaxaeT
N3MepPEHHOEe 3Ha4YeHne NPOoMNyCcKHOM CNOCOBHOCTU, BbipaXXEHHOW B MPOUEHTaX,
OT MakcuMmarsibHOM CKOPOCTM KaHana, ecriv UCnbiTaHue MpoLwsno ycnewHo. B
npouecce BbIMOMHEHUS UCMbITaHUSA None oTobpaxaeT TEKyLLYH Harpysky, npu
KOTOPOW BbINOSTHAETCA TECT.

V L1/ V L2 — none B Tecte «[llponyckHaa cnocobHoCcTb» oTobpaxkaet
N3MEPEHHOE 3HayYeHMe MNPOMNYCKHOM CrNOoCOOHOCTU, BblpaxeHHon B M6uT/c,
K6ut/c, nnbo B 6ut/c ons yposHen 1 n 2. B npouecce BbINONHEHUS UCMbITaHUA
none otobpaxkaeT TEeKYLLYH Harpyaky, NpyM KOTOPOW BbIMOSHAETCS TeCT.

[Ana otobpaxeHna TpebyemMoro ypoBHsi HEOBXOOMMO HaxaTb Ha KrnaBuLLy
«BHM3y, a 3aTem knasuwamu «Bneso», «BnpaBo» MOXHO BbibpaTb ypOBEHb
1 wvnn 2. 3HayeHMe nNpPOMyCKHOM CMNOCOBHOCTM MO YPOBHWO 2 paBHO
MHJOPMAaLMOHHON CKOPOCTU «V L2». 3Ha4YeHne MakcumasibHOM MNpPOryCKHOW
CMOCOBHOCTU NO YPOBHIO 2 BbIYMCIISETCA NO hopmyne:

T, =V x : , rae
(S+P+SFD+IFG)
T, — NponyckHasi CNoCOBHOCTL NO YPOBHIO 2;

Vi

—CcKopocCTb noaksntoyveHuns (1000, 100, 10 MowuTt/c);
S — AnvHa Kagpa;
P — npeambyna (7 6uT);
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SFD — pasgenutens Havana kagpa (1 6uT);
IFG — mexkanpoBbIi UHTepBan (12 6uT).

Ona kaHana 6e3 noTepb, €Cnv MakcMMarnbHas NPOnyckHas CrnocoOHOCTb
MO YPOBHIO 1 paBHa CKOPOCTM MOAKMYEeHus, T. e. T, =V,, nepecyeT

MaKCMManbHOM NPOMYCKHOW CNOCOOHOCTM MO YPOBHIO 2 , T,, ANSA pa3HbiX AfNH
KagpoB nokasaHo B Tabnuue A.6 Npunoxenunsa A.

3aknagka «3agepxkKa»

Harp. — none B Tecte «3agepxka» oOTOOpaxaeT 3Ha4yeHWe Harpysku,
Bblpa)XeHHOW B NpoLeHTax, Ha KOTopow BbIf1o NPOBEeAEHO UCMbITaHME.

3apgepxkka — none B TecTe «3agepxka» oOTobOpaaeT W3MEpPEHHOoEe
yCpeOHEHHOE 3HayeHue 3adepXKu, ecnu UchbiTaHuMe npowso ycnewHo. B
npouecce BbINOMHEHUS UCMNbITaHUA Mofie OTobpaXkaeT TeKywee N3MepeHHoe
3Ha4YeHne 3a4epPXKKN.

3aknapka «loTtepu KagpoB»

Harp. — none B Tecte «[loTepu kagpoB» oToBpaXkaeT 3HAaYEeHUs Harpy3okK
BbIpa@XXEHHbIX B MPOLIEHTaxX, Ha KOTOpPbIX ObiNu npoBedeHbl uUcnbiTaHua. Ons
npocmoTpa Tpebyemoro ctonbua C Harpyskom HeobxoauMmMo HaxaTb Ha
knasuwy «BHu3», a 3atem knasuwamu «BneBo», «BnpaBo» u BbibupaThb
HY>XHbI cTon6el, ¢ Harpyskon. Npu atom B ctonbue «MoTepu» otobparkaeTca
BENUYMHa NoTepb KagpoB ANs BblbpaHHOM Harpysku. 1smepeHunst npoBogsaTcd
A0 UCNbITaHWA, B KOTOPOM NOTeEpb KaapoB He BbyaeT obHapyXeHOo, No3TOMYy B
Tabnuue otobpaxalTcsl 3HAYEHUS TOMbKO TeX Harpy3oK, Ha KOTOPbIX Obinu
NpoBeAEHbI UCMbITAHWS.

NMotepn, % — none B Tecte «[loTepu KagpoB» OTOOpaxaeT 3HaAYEeHue
NoTepb KaapoB, BblIpaKeHHOE B NPOLIEHTaxX Afsi BbIGpaHHOM Harpysku.

3aknagka «lMpepenbHasa Harpyska»

Kon-Bo — none otobpaxaeT MakcnmarnbHOe KONMM4eCcTBO KagpoB, KOTOpoe
ceTeBOe yCTpoNcTBO obpabaTtbiBaeT 6e3 NoTeps.

Bpemsa, ¢ — none ortobpaxaeT MakCuManbHOe 3Ha4YeHWe BpPEeMEHU B
NPOBEOEHHbIX WCMbITAHUAX, B TEYEeHMe KOTOPOro CeTeBOe YCTPOMCTBO
obpabartbiBaeT Tpadumk 6e3 noTtepb. 3HAYEHME HaxoauTCAa METOoLOM
OBOWYHOro noucka Ha nHtepeane «MuH. Bpems, ¢c» — «Makc. Bpemsi, ¢» C
TOYHOCTbIO 4O OOHOW CEKYHABI.
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10.7. MeToguka Y.1564
10.7.1. OnucaHue TecTa Y.1564

MpumeyaHune: TecT «Y.1564» asnsaeTcs onunen npudopa «04-Y1564».

MeTtoguka Y.1564 — coBpeMeHHasi MeTogMKa akTuBaLUuM CepBUCOB CETEWN
Ethernet. MeTogonorna Tecta pasbmBaeTcd Ha [OBe 4YacTu. TecCT
KOHdoMrypaumm cepauca, Kotopas NOMOXET HanuTu U ucnpasuTb Npobnembl C
KOHdurypaumm cetun, W TecT Npou3BOOUTENBHOCTM CepBUCa, KoTopas
noaTreepXaaeT, YTO NPOM3BOANTENBHOCTL COOTBETCTBYET KPUTEPUAM MPUEMKN
n obeCcnyxmBaHua ABNSETCS HEU3MeHHbIM cO BpeMeHeM. MeTtoguka Y.1564
OonucCbIBaeT CcueHapun aBTOMaTU3NPOBAHHOW Mpoueaypbl TeCTUPOBAHUS
Ethernet «kaHana npu oTcyTcTBUM paboyero Tpadmka C  yyeToM
MYJTIbTUCEPBUCHOCTU CETU C OLHOBPEMEHHLIM U3MEPEHMEM NnapamMeTpoB Mo
OTAEeNbHbLIM cepBucam (MoTokam).

Mpnbop MAKC-EM nogpepxmBaeT TeCcTMpoBaHMe no metoauke Y.1564 c
ABYX UHTepdencoB OAHOBPEMEHHO.

Tect koHcurypauum (Configuration test). TecT npegHasHayeH Ans
onpegeneHns rapaHTUPOBAHHOW MPOMYCKHOM CNOCOBHOCTU, MpeBbILUEHHON
MNPOMYCKHON CMNOCOOHOCTU W 3HA4YeHUs MpPOMYCKHOW CNOCOOHOCTW, CBbille
KOTOporo Becb Tpadwmk OyageT oOTOpoLleH, KonuyecTBa MOTEPb Kagpos,
KoadppuumeHTa noTepb KagpoB, 3afepXKU pacnpocTpaHeHus Kagpos,
NaKeTHOro LXKutTepa.

Tect npousBoautenbHocTn (Performance test). TecT npeagHasHayeH
Ans onpeaeneHns noTepb KagpoBs, KoadhduumMeHTa JOCTYNHOCTU KaHana.

10.7.2. HacTpouku Tecrta Y.1564

3aknapgka «UNI»

Bce napameTpbl onpegensiTca B COOTBETCTBMM C  HACTPOWMKaMM
napamMmeTpoB MHTEP(ENCOB TEKYLLLErO NopTa.

CKOpOCTb — YCTaAHOBMEHHAA CKOPOCTb Mepefayn AaHHbIX —Mexay
npubopom n DUT.

Adynnekc — yCTaHOBMEHHbIN PEXUM OYMAEKCHOCTU Mexay npubopom wm
DUT.

Tun wuHTepcdpenca — TUN YCTAHOBMEHHOro U3MYecKoro uHTepdenca
mexay npméopom n DUT.
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3aknagka «3arosioBoK»

3aknagka coOepXuT OAMHAKOBble MOSIi HacTpoeK Ans BCex TeCToB C
reHepauuen Tpadgpuka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

Bbibop noToka Ans HacTpOeK 3arosfioBka ero KagpoB 3ajaeTcs Yepes none
«Motok NeX». CmeHa Homepa MOTOKa ocyulecTBnsieTca nepebopom no
knasuwe «BeBoay», nnbo knasmwamun «Bneso» n «BnpaBo».

3aknaaka «lMoTtoku»

«Motok NeX» — BblGop noToka Anst M3aMeHeHnsa ero HacTpoek. CMmeHa
HOMepa MOTOKa ocyllecTBndeTcsa nepebopom no knaesvwe «BBog», nnbo
knasuwamu «Breso» n «BnpaBo».

AKTMBEeH — cbnar, npy yCTaHOBKE KOTOPOro TEKYLUMA BbIOpaHHbIA MOTOK
CTaHOBUTCS 3aeNCTBOBaHHbLIM NpW NPOBEAEHUN TECTa.

OnuHa nakeTta, 6 — gnvHa KagpoB, BblpaXeHHas B banTtax, reHepupyemMblx
B TecTe Ans BbIbpaHHOro noTokKa.

3aknapka «SLA»

«Motok NeX» — BbIOOp MOTOKa ANt U3MEHeHUa ero HacTpoek. CMeHa
HOMepa MOoTOKa ocyllecTBndeTcsa nepebopom no knaesvwe «BBog», nnbo
knasuwamu «Brneso» n «BnpaBo».

EA. namepeHus — BbI6op eanHUL, N3MEPEHUS, B KOTOPbIX ByayT BBOAUTLCS
3Ha4veHus B nonga «CIR» n «EIR» anga BbIbpaHHOro NoToka.

CIR — BenMuMHa MakCuUMasibHOM  rapaHTMPOBAHHOM  MPOMYCKHOW
CMOCOBHOCTU AONsl TeKywero noTtoka ANs KpUTEPUS MPOXOXKAEHUS TECTOB
KOHdurypaumm n npon3BoauTeSNibHOCTN.

EIR — BenuyMHa mMakcumanbHO gonyctumoro npesbiweHna CIR ang
TEKyLlero noToka And KpUTepusa MpoXOXAeHUA TeCcTOB KOHdurypaumm wu
NPON3BOANTESILHOCTM.

EA. namepeHunsa — Bolbop egmHNL, UISMEPEHUS], B KOTOPLIX ByayT BBOAUTLCS
3Ha4deHuna B nons «CBS» n «<EBS» ans BbIbpaHHOro notoka.

CBS — BenuyuMHa rapaHTUPOBAHHOM HaArpy3kM Ona TeKywero noToka.
[MapameTp nokasbiBaeT MakCcMMarbHO KONIMYECTBO nepenaHHbiX 6anT AaHHbIX
TECTOBOro Tpaduka, npu KOTopbix yaosnetsopsitotca ycrnosus CIR.

EBS — BenuuMHa MakcMmasribHO AOMyCTUMOM Harpysku Ons Tekylero
NnoTOKa.

FLR — mMakcumanbHO pgonyctumas BenndnHa KoadpduumeHta noTepb
KagpoB [ON19 TeKylero notoka And KpuTepust MNpOoXOXOeHUs TecToB
KOHdUrypaumm n npon3BoaunTeSibHOCTN.

FTD, Mmc — MakcumanbHO OOMNyCTUMOE BPeMS 3a4epXKU pacnpocTpaHeHus
KagpoB 4N TeKyLlero notoka (3agepka), BblpaXXeHHOe B MUMNuceKkyHaax
ANA KpUTepusa NPoOXoX4eHUs TECTOB KOHUrypauum n npon3sogmuTeribHOCTH.

AVAIL, % — MMHMManbHaga BennymMHa OOCTYNHOCTW KaHana BblpaXeHHas B
npoueHTax OT oOLuero BpeMeHu TecTa NpPou3BOAUTENBHOCTU ANS KpUTepus
NPOXOXOEHUS TecTa NPonU3BOANUTENBHOCTI.
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FDV, Mc — makcMmanbHO JOonycTMMasa BeNMYMHa NaKeTHOro opkutrepa ans
TEKyLlero noToka AN KpUTepua MPOXOXOEHUA TEeCTOB KOHdurypauum u
NPOnU3BOANTENBHOCTMH.

3aknagka «[JononHUTenbLHoO»

O6y4yeHMe, Mc — BpeMsa B MUNNUCEKYHOAX, KOTOpPOe OXuaaeT TecTep
nocne otnpasku obyyatowiero Learning kagpa nnn ARP-3anpoca go Hadvana
nepegayn TeCTOBLIX KaapoB.

UHTepBan, Mc — BpemMs B MUISIMCEKYHOAX, B TEYEHME KOTOPOro Tectep
OXnaaeT Bo3BpaTa OTnpaBfieHHbIX TECTOBbLIX KaApOB U3 CETU.

TecT KOH(Urypaumm — ycTaHOBIEHHbLIW (pnar paspeluiaetr nposefeHue
TecTa KoHurypaumm.

LWWar Tecta, ¢ — ANUTENBHOCTL UCMbITAHUA ANs TecTa KoHdurypauum Ha
Ka)QoMm Luare.

LlaroBasi Harpy3ka — yCTaHOBIEHHbIN priar paspellaet nposeaeHne
N3MEPEHNN TecTa KOHUrypaumm B YeTblpe adTana CO 3HAYEHUEM Harpysku
25%, 50%, 75% 1 100% ot CIR.

Policy — ycTtaHOBNeHHbIN hnar paspellaeTt npoeaeHue tecta Policy.

TecT npounsBOAUTENbLHOCTU — YCTaHOBMIEHHbIN donar paspellaet
nposBefeHne Tecta NPon3BOaUTESNBHOCTH.
OnuTenbHOCTL — BPEMEHHOW WHTepBasr, 3ajaHHbi B opmarte

«4Y4:MM:CC», B TE€4EHUNE KOTOPOIro npoxognTt TeCTt Npon3BoanTEIIbHOCTMU.

10.7.3. CtaTnctuka tecra Y.1564
Bug meHio «Y.1564» nokasaH Ha pucyHke 10.7.

MeHto TecTa cogepXuT aBe PyHKUNOHaNbHbIE KNaBULLN:
CrapTt/CTOn — 3anycKk n octaHoBKa TecTa.
HacTp. — gocTtyn K HacTporkam TecTa.

B npouecce npoBeaeHusi TecTa pesynbTaTbl NPeacTaBndaAlTCs B BuAe
Tabnuy, nons KOTOpbIX 3arnofHAKTCA aBTOMaTUYEeCKM B COOTBETCTBUU C
pesynbTatamm uaMepeHun. Bce 3aknagku copepxart cnegywoouwme obuime
nonsi:

Mpowno — Bpems, npowleauiee ¢ MOMEHTa 3arnycka TecTa.

Octan. — Bpemsl 4O OKOHYaHUs TecTa.

«Motok NeX» — BbIOOp noTOKa AN NpPoCMOTpa €ero pesynbTaToB
N3MEPEHUN.
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A-2B 1000F 1000F

iy CropocTe IR E

OcTan. Q0:00:00 Npowno 0O0:07:14

< MoTor Mol =
TecT MIAH . Cp. Makc.
OCIR 10 |124.9990 125 125.000
OCIR 20 |249.9990 250 250,000
OCIR 3 |374.268(374.269|374. 2649
OCIR 40 (499,999 500 OO, Q00

{JEIR 598.130(598.130(598.131
@pPolicy |627.4501627.4501627.451

CTapT || HacTp. o 15 09

PucyHok 10.7. TecT Y.1564
CtaTuctuka Tecta KoOHpurypaumm cepsuca

CraTuctnka Tecta KoOHwurypauuu BKMOYaeT B cebs 4veTbipe 3akragKu:
«CkopocTtb IR», «loTtepu FL», «3apgepxka FTD», «[bkutrep FDV». OHu
NMeET 0BLLY KONOHKY « TecT», KoTopasi COCTOUT M3 CrieayroLmX CTPOK:

CIR1* — none otobpaxaeT nepebin war Tecta CIR, paBHbin 25% oOT
YCTaHOBJIEHHOIO B HACTpoMKax 3aknagkm «SLA» 3HadeHus napameTpa «CIR».

CIR2* — none otobpaxaeT BTOpon war Tecta CIR, paBHbii 50% oOT
YCTaHOBNEHHOro B HAaCcTpomKax 3aknagkm «SLA» 3HadeHna napameTpa «CIR».

CIR3* — none otobpaxaeT Tpetun war Tecta CIR, paBHbin 75% oOT
YCTaHOBNEHHOrO B HAaCTpoMKax 3aknagkm «SLA» 3HadeHna napameTpa «CIR».

CIR4 — none otobpaxaeT 4YeTBepThin Wwar Tecta CIR npu yctaHOBNEHHOM
donare «lWlaroBas Harpyska», unm eauHCTBeHHbIN war Ttecta CIR, paBHbIn
YCTaHOBJIEHHOMY B HaACTpoWkax 3aknagkm «SLA» 3HadyeHuo napameTpa
«CIR» npu cHATOM dpnare «LLlaroBasi Harpy3skay.

EIR — none otobpaxaeT aTan ucnoitaHna ¢ Harpyskon CIR+EIR.

Policy — none otobpaxkaeTt atan ucnbitaHus tecta Policy.

CneBa psgoM € NonamMu KONOHKN « TecT» pacnosiaraeTca KpYXoK, KOTOPbIN
oToOpaxkaeT Tekyllee COCTOsiHME TecTa U MOXET MNpuHUMaTb cregyolme
uBeTa:

— 3eneHbIN — TECT npoLuen NonoXnTenbHO™™;

— XenTbIN — TECT €eLle He Havarcsa UNn TeCcT OCTaHOBIEH;

— KpacHbIn — TecT npowuen Heyaa4Ho;

— benbin — TeCT OTKIOYEH.

Ecnun BMecTo Kpyxo4yka oTobpaXkatoTCA NeCOYHble Yachl, 3TO O3HAYaeT, YTo
TeCT UaeT B AaHHbI MOMEHT.
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[Mpn BO3HMKHOBEHUM owmnbok B ucnbltaHmsax CIR unu EIR TecT «Y.1564»
OCTaHaBnMBaeTCH.

* MpumeyaHue: [lone oTknoveHo, ecnu nar «lWaroBasa Harpyska» He
YCTaHOBJIIEH.

** [IpumeyaHue: TecT cuMTaeTca NPONAEHHbIM YCMELHO, ecnn cpeaHee
3HayeHne un3MepsieMoro napameTpa MeHblle YCTaHOBJIEHHOINo 3HayeHus B
HaCTpoMKax TecTa.

B Tabnuuax 3aknagok «Ckopoctb IR», «MoTtepu FL», «3apepxkka FTD»,
«xutTep FDV» BCe n3aMepeHHble 3HA4YEHNA NapaMeTpoB oTobpaxatTcs Ans
ncnblTaHum n3 ctonbua «TecT» BblIOpaHHOIO NoTokKa.

3aknapgka «CkopocTb IR»

MuH. — KONOHKa oOTobOpaxaeT MWHUManbHble W3MEPEHHbIe 3HaYeHUus
NPOMNYCKHOM CMOCOBOHOCTN.

Cp. — KOnoHka oTobpakaeT cpedHne N3MepPEHHbIE 3HAYEHUSA MPOMYCKHOM
cnocobHocCTH.

Makc. — KonoHka oTobpaxaeT MakCuManbHbleé U3MEPEHHbIE 3HAYEeHUs
MNPOMYCKHOM CMNOCOBHOCTH.

3aknapka «lMoTtepu FL»
Kon-Bo — konoHka oTobpaxkaeT KONM4eCTBO NOTEPSHHbLIX KaapoB.
Koadhcp. — konoHka oTobpaxaeT koadduuUneHT noTepsiHHbIX kagpos FLR.

3aknaaka «3agepxka FTD»

MuH. — KONoOHKa oTobGpaxaeT MWHUMAarnbHble W3MEpPEHHbIE 3HaAYeHUs
3aEPXKKN pacnpoCTpaHEeHNs.

Cp. — KOnoHka oTobpaxaeT cpedHue W3MEPEHHble 3HAYEHUSA 3a0epPXKKU
pacrnpoCcTpaHeHus.

Makc. — KonoHka oTobpaxaeT MakCuManbHble W3MEPEHHbIE 3HAYEeHUs
3a4epXXKn pacnpocTpaHeHus.

3aknagka «xutrep FDV»

MuH. — KonoHka oToOpaxaeT MWHMManbHblE W3MEPEHHbIE 3HaYeHUs
NaKeTHOro LKMUTTEpa.

Cp. — konoHka oTobpaxaeT cpegHMe M3MEPEHHbLIE 3HAYEHUSA MAKETHOro
OKUTTEpA.

Makc. — KonoHka OoToOpakaeT MaKCUManbHble U3MEPEHHbIE 3HAYEHUS
NaKeTHOro MXUTTepa.
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CraTuctuka tecrta npomn3soanTtenbHOCTUN cepBUCa

CtaTucTuka Tecta npomn3BoAUTENBHOCTM BKINOYAET B CeDs ABE 3aKnagku:
«MpounssoautenbHocTb cTp.1», «lpousBoauTenbHOCTL CTP.2». TecCT
NPON3BOAUTENBHOCTU CUYMTAETCA NPOMAEHHbIM YCMNELWHO, €Clin U3MEPEHHbIE
3Ha4YeHNa napamMeTpoB BOLUSIM B AOMYCKU, YCTAHOBIIEHHbIE B €r0 HAaCTPOWKaX.

Cratyc Tecta npou3BOOMTENBHOCTM OTOOpaxaeTcss Hag Momnem
«MoTok NeX>», rnokasbiBaeT TeKyLlee COCTOSIHME TecTa U MOXeT MpUHUMaTb
cnegywoLwne 3Ha4yeHus:

— loToBO — TecT npoLuen ycneLHo;

— Xpay — TecT elle He Hayancs;

— WpeT — Tect nget B AaHHbIN MOMEHT;

— CToOn — TecT OCTaHOBMNEH;

— OTKN. — TECT OTKITHOYEH;

— OwmbkKa — TeCT 3aBepLUNIICa Heya4auHoO;

— HeT cx — BO Bpems npoBefeHUs TecTa nponana wuniM oTCyTcTBOBana

CUHXPOHU3ALUMNS NIUHWUK;

— HeT Tx — HET nepegaym TeCcToBOro Tpaduka;

— HeT RX — HeT npuema TecToBOro Tpaduka;

— RXTX — KONWMYeCcTBO MNPUHATbIX TECTOBbIX KadpoB 6Oonblie 4em
OTNpaBfieHHbIX, 4YTO  CUrHanuaumpyetr o npobrnemax ceTeBoro
obopyaoBaHMsa, K KOTOPOMY MOAKMOYEH AaHHbIA  U3MEPUTENbHbIN
nHTEpenc npndopa.

B Tabnuuax 3aknagok «lMpousBoauTENBLHOCTDL cTp.1»,
«Mpon3BoaAUTENbHOCTb CTP.2», BCE M3MEPEHHble 3HA4YeHUs napameTpoB
oTobpaxatoTcsa Ans BbIopaHHOro NoToka.

3aknaaka «ponsBoauTesibHOCTbL CTP.1»

MapameTp — KonoHka TecTa npPou3BOAMTENBHOCTK, cocTosiLaa Wu3

crneaywLwmnx napameTpos:

— FL — none otobpaxaeT namepeHHoOe KOfM4eCcTBO NOTEPSHHbIX KapoB;

— FLR — none otobpaxaeT namepeHHoe 3HadeHne koapduuneHta notepb
KagpoB;

— AVAIL - none oTobpaxaeT 3HayYeHue BpeMeHW AOOCTYNHOCTU JTMHWUK
BblpaXXeHHOEe B CeKyHAaXx;

— AVAIL,% — none oTtobpaxaeT 3HayeHne koadduumeHTa OOCTYNHOCTU
NMHUM  BbIpaXXeHHOE B MNpoueHTax oT obwero BpeMeHW TecTa
NPOV3BOAUTESNTbHOCTY;

3HayeHue — KOSIoHKa oTobpaXkaeT n3aMepeHHble 3Ha4YeHNs NapameTpoB.

3aknapgka «MponsBoauTenLHOCTbL CTP.2»
MapameTp - KonoHka TecTa NPOU3BOAUTENBHOCTKN, COCTOsILLAs U3
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crneayLLmMx napaMeTpoB:

— IR - none oToGpaxaeT W3MEepPeHHOEe 3Ha4YeHue MPOMyCKHOM
cnocobHoCTY;
— FTD — none oTobpaxaeT W3MEPEHHOE 3Ha4yeHWe 3a0epPXKKu
pacnpocTpaHeHus;
— FDV — none otobpaxaeT M3MepeHHOE 3HAa4YEHNE NAKETHOro AKUTTEpPa.
MuH. — KONOHKa oOTobBpaxaeT MWHUMasnbHble W3MEpPEHHble 3HaYeHUus
napamMeTposB.
Cp. — KOnoHka oTobpaxaeT cpeHNe N3MEPEHHbIE 3HAYEHUS NapamMeTpoB.
Makc. — KornoHka oTobpaxaeT MakcumarsribHble W3MepeHHble 3Ha4YeHUs
napameTpoB.

CneBa psagoMm c nonsamm konoHkn «lMapameTp» pacnonaraetcsi Kpyxok,
KOTOpbIN OTOBpaXkaeT TeKyllee COCTOsIHUE MU3MEPEHUS U MOXET MpPUHUMATb
crnepywouime uBeTa:

— 3eneHbIN — N3MEPEHNE MPOLLSIO YCMELLHO;

— KpacHbIn — namepeHune nNpoLuno HeygadHo™**;

— XenTtbIin — oXngaHne M3aMepeHnn;

— benbin — TeCT NPON3BOANTENBHOCTU OTKIIOHEH ***,

*** MpumevaHue: Ecnn unsamepeHHoe 3HaveHue KoadpduuueHTa noTepb
KagpoB OonblUe MakcMmarbHO AONYCTUMOW BENUYMHBLI B HACTpOMKax TecTa,
n3mepeHne napameTpoB «FL» n «FLR» cuyuMTaeTcs nponaeHHbIM HeyaauvHo.
Ecnu mnamepeHHoe 3HadeHue koapuumeHTa OOCTYMHOCTU NIMHUM MEHbLUE
MUHUMAribHO [JOMYyCTUMOM BENUYMHbI B HACTpoOWKax Tecta, Uu3MepeHue
napameTpoB «AVAIL» n «AVAIL,%» cuntaetcs npongeHHbIM HeyaadHo. Ecnn
N3MEPEHHOE CpedHen 3HadeHne 3agepXknm Oonblue  YCTaHOBMEHHOro
MakCuMaribHOro 3HayeHMsa B HaCTpoMKax TecTa, TO U3MepeHue napameTtpa
«FTD» cuuTaeTca npouaeHHbIM HeygadHo. Ecnn namepeHHoe cpenHee
3Ha4yeHne nakeTHoro mXuTtTepa 6onblle YCTAaHOBIEHHOrO MaKCMMarbHOro
3Ha4YeHUs B HacCTpouKax TecTa, TO namepeHue napametpa «FDV» cuutaetcs
NPOVAEHHbLIM HEYOAa4HO.

**** MpumeyvaHue: dnar «Tect NnponsBOoANTENIbHOCTU» HEe YCTAHOBIEH.
B naHHOM crniydae Bce napameTtpbl TecTa NpoM3BOOUTENBLHOCTU Ha 3akragkax
«MpousBoautenbHocTb CTp.1» N «lponsBoanUTeNbLHOCTL CTP.2» OyayT
OTKJTHOYEHDI.

10.8. MHOronoTo4YHOCTb

NMpumeyaHune: TecT «MHOronoTo4yHoCTb» £BMdeTCs onuuen npubopa
«04-MS».

[lna ogHoBpeMeHHOM reHepauuu Tpaduka coOepxawero Kagpbl C
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pPasnMYHbIMX NapameTpaMn C He3aBUCMMbIM W3MEPEHMEM MapaMeTpPoB MO
KaXKAoMy NOTOKY npumeHsieTcs TecT « MHOronoTOYHOCTbY.

10.8.1. HacTtpouku Tecta «xMHOronoToO4YHOCTbL>»

3aknagka «3aronoBoK»

3aknagka CoAepXWT OAMHAKOBbIE MOSIi HACcTpoeK AN BCexX TeCTOB C
reHepauuven Tpaduka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

Bbibop noToka Ans HacTpOEK 3arosfioBka ero KagpoB 3agaeTcst Yepes none
«Motok NeX». CmeHa HOMepa NOTOKa ocyllecTBndeTcs nepebopom no
knaesuwe «BBoay, Nnubo knasuwamu «Bneso» n «BnpaBo».

3aknagka «[JonosIHNTeNIbHO»

OnutenbHOCTL — BpPeMeHHOW WHTepBas, 3ajaHHbiM B opmarte
«4Y4:MM:CC», B TEYEHME KOTOPOro npoxoauT TecT. Ecnun 3HavyeHne paBHO HyIo,
TO TeCT naet 6eckoHeYHo.

«MoTok NeX» — BbI6op noToka Ana N3MeHeHUsa ero HaCTPOEK.

AKTMBEeH — cbnar, npy yCTaHOBKE KOTOPOro TEKYLUMA BbIOPaHHbLIA MOTOK
CTaHOBUTCH 3a4eMCTBOBaHHbLIM NpU NPoBeEHUN TecCTa.

Tun Harpy3km — napameTp He ucnonb3yeTtcs. B TecTte reHepupyetcs
NOCTOAHHAs Harpyska.

EA. namepeHus — BbI6op eanHUL, M3MEPEHUS!, B KOTOPbIX ByaeT BBOANTLCS
3HayeHue B none «Harpyska» onsa Bbl6paHHOro NoTokKa.

Harpyska — BennuymHa Harpysku ans BblopaHHOro noToka.

OnuHa nakeTta, 6 — onHa KagpoB, BblpaXeHHasi B 6banTax, reHepupyemMblx
B TecTe Ans BbIbpaHHOro noToka.

10.8.2. Ctatuctuka recta <MHOronoTo4YyHoCTb»

Bua ™meHo ctatuctukm Tecta «MHOronoTto4yHoCTb» [OKasaH Ha
pucyHke 10.8.

MeHto TecTta cogepXxuT aese yHKUNOHASbHbLIE KNaBULLK:

CrapTt/CTOn — 3anyck n oCTaHOBKa TecCTa.

HacTp. — gocTyn K HacTporkam TecTa.

B MeHto cTaTyca Tecta otobpaxatoTca nosnsi:

Mpowno - Bpemd, npowegllee C Hayana 3anycka TecTa
«MHOronoTo4YHoOCTbL».

OcTan. — Bpewmsi, ocTaBLleecsi 40 OKOHYaHUs TecTa « MHOronoToO4YHOCTbLY.

Harpyska — 3Ha4deHue Harpysku reHepmpyemMoro rnoToka.

TX Kagpbl — KONMYECTBO NepeaaHHbIX KagpoB BbIOpaHHOro NOTOKa.

RX Kagpbl — KONMMYECTBO NPUHATBLIX KAAPOB BbIOPAHHOIoO NOTOKA.
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A-5E 1000F 1000F

Npowno Q0:00:12 Octan. 00:00:00
) FoOTOBC

NapameTp Kon-go Koz

Harpyaka b

Tx Kalpbl Fa7790

Rx Kalpshl F47790

Tx GLanT 47RhEHE0

NoTep 0 0. 000
CtapT || HacTp. : o1 /0 R

PucyHok 10.8. Tect MHOronoTo4HOCTb

Tx 6anUT — KoNn4ecTBO NepegaHHbIX 6anT BLIDPAHHOMO NOTOKA.

NMoTepn* — KonuyecTBO NOTEPsiHHbIX 6anT BbIGpPaHHOro NOTOKa, pPaBHOE
pasHuLe Mexay nepefdaHHbIM W NPUHATbIM KONUYEeCcTBOM, OoTobpaxaeTcs B
ctondbue «Kon-Bo». B ctonbue «Koach.» oTobpaxkaetrcsa koappuuneHT
noTeps.

* [pnmeyaHue: Bo Bpemsi NpoBefeHnst TecTa 3Ha4YeHne NoTepb gaxe npu
NX OTCYTCTBMM MOXET NoKasblBaTb BESIMYNHY OTIANYHYIO OT HyIsl, YTO CBA3AHO
C 3agepXkamu nepefadn nHopmaumm B KaHasne, a Takke B rnepejarolem u
npuemMHoM Bydepe.

3agepXKa — UW3MEepeHHOe YyCpeOHEHHOEe 3HaveHwe 3afepXkum angd
BblIOpaHHOro MOTOKa, €ecnM ucnbiTaHMe npowsio ycnewHo. B npouecce
BbIMOSIHEHNSA UCMbITAHUA Mone oTobpaxaeT Tekylee U3MepeHHOEe 3HavyeHue
3a4EPXKKN.

CTtaTyCc KOHKpeTHOro notoka otobpaxaetcsa nog nonem «Motok NeX», oH
NoKasblBaeT TeKyLlee COCTOsHME MOTOKa WU MOXeT NpuHMMaThb cregywoouime
3Ha4YeHUs:

— loToBO — TECT A1 NOTOKa NpoLUes NOSIOXKNTENBbHO;

— WpeT — TecT ang notoka naet B AaHHbI MOMEHT;

— Cton — TecCT 4nsa NOTOKa OCTAHOBIIEH;

— OTKN. — TeCT ANd NOTOKa OTKMNIOYEH;

— OwwmbKa — TeCT Ans NOToKa 3aBepLUUCA HeyaauHo;

— HeT cx — BO BpeMs npoBefeHUs TeCTa nponana unu oTCcyTcTBoBana

CUHXPOHN3aLUUS NUHUNK;
— HeT TXx — HeT nepegayun TecToBOro Tpauka;
— HeT RXx — HeT npmMema TecToBOro Tpaduka;
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— RXTX — KONMUYeCTBO MPUHATBLIX TECTOBbLIX KaapoB Af1s1 noToka Gonblue,
YyeM OTMpPaBMEHHbIX, YTO CUrHanuaupyet o npobnemax CceTeBoro
obopyaoBaHus, K KOTOPOMY MOAKMOYEH [aHHbIA  U3MEpPUTESbHLIN
NHTepgenc npubopa.

CneBa psgoM CO cTaTycoM NoToKa pacronaraeTcsl KpYyoK, LiBET KOTOPOro
3aBUCUT OT cTaTyca TecTa:

— 3eneHbIn — cTaTyc «foToBOY;

— XenTtbin — ctatyc «Ctony,

— KpacHbin — cTtatycbl «Owwnbka», «Het cx», «Het Tx», «HeT Rx»,

«RXTX»;

— benbin — ctatyc «OTKn».

Ecnun BMecTo Kpyxo4yka oTOBpaXKaroTCA NeCOYHbIe Yachl, 3TO O3HAYaeT, 4YTo
TEeCT ngeT B aHHbIM MOMeHT (cTaTyc «haeT»).

10.9. MNakeTHbIN BXUTTEP

I'IpumeanMe: VlsmepeHVle NakeTHoOro [XUTrtepa 4HABlAeTCA OI'ILI,VIGV]
npnbopa «04-PDV»,

MakeTHbIN mxnTTEP onpegensetrcd B RFC-3393 kak pasHuua CKBO3HbIX
3agepxek npoxoxaeHna aOByx kagpos. [lpubop nos3BonseT npov3BoaUTb
n3MepeHne pacrnpegeneHus NakeTHoro MKuTTepa B guanasoHe OT Hynsa Ao
BEepXHen 3agaHHOW Nosfib3oBaTeNeM rpaHumLbl.

10.9.1. HacTpouku Tecta lNMakeTHbIN SXKUTTEP

3aknagka «3aronoBOK»
3aknagka COoOepXWUT OAMHAKOBbIE MONIi HACTpPOeK AN BCEX TECTOB C
reHepauuen Tpadumka. OnmcaHme HaxoguTcs B nyHkTe 10.5.3.

3aknagka «[onosHNTenbHO»

Harpyska — oTobpaxkaeT 3HadYeHue Harpysku, BblpaX€HHOW B MpoLeHTax,
Ha KOTOPOW NPOBOANTCS UCMbITAHNE.

AnuHa nakeTta, 6 — AnvHa KagpoB, reHepUpyeMbIX TECTOM, BblpaXeHHas B
banTax.

AnuTenbHOCTbL — BPEMEHHOMW WHTepBar, 3afdaHHbIM B dopmarte
«4Y4:MM:CC», B Te4YEHNEe KOTOPOro NpoOxXoanuT TecCT.

Mopor. Mc — 3HayeHWe [KUTTepa, BbIpaXEHHOE B MUIIMCEKYHOAX,
KOTOpPOE WCMONb3yeTCA B KayeCTBe BEepxXHeW rpaHuubl A1 COCTaBIIEeHUSA
pacrnpeferneHns prutrepa.
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10.9.2. Ctatuctuka tecta «flakeTHbIN DXUTTEP»

Buo wmeHio «OtyeT»
pucyHke 10.9.

3aknagka «OTueT»

B TecTe «[lakeTHbIW MXUTTEp» MOKasaH Ha

3aknagka otobpaxkaeT obLune pesynbTaTbl TECTA:
Mpowno — Bpems, Npolleallee ¢ MOMEHTa 3anycka TecTa.
OcTan. — Bpemsi 4O OKOH4YaHus TecTa.

Rx MakeTol:

Bcero — KonmM4ecTBO NPUHATBLIX KaapoB.
Mo nopsaAKy — KONMMYECTBO MPUHATBLIX KagpoB, NMPULLEALIMX B TOM Xe
nopsigke, B KOTOPOM M Obinv OTNpPaBMeHbl, BblPaXXEHHbIX B MPOLEHTax OT
obLLero uncna, a Takke B YACNIOBOM BUAE.
He no nopsap — konmM4ecTBO MPUHATLIX KA4POB, NPULIEALWNX HE B TOM Xe
nopsigke, B KOTOPOM M Obinv OTNpaBMeHbl, BblPaXXEHHbIX B MPOLEHTax OT
obLLero uncna, a Takke B YACNOBOM BUAE.

100F [B=sA 100F
OT4eT ¥ PacnpelgneHme

Npowno Q0.00:10

QcTan. 000000

Rx NakeThl Kon-go a

ECEro 1.466E+06

no nopAadky | 1.431E+06 97 .62

He no nopan| 3.486E4+04 d. 36
CTapT ||HacTp. 09 hE

PucyHok 10.9. TecTt NakeTHbIN JKUTTEP

3aknagka «PacnpepeneHue»
Dxutrep — crtonbel nokasbiBaeT AuanasoHbl OEeCATU WHTepBanoBs, B
KOTOpble nonajarT 3Ha4YeHus DKUTTepa B NPUHATbIX Kagpax. VHTepBansl
dopmMmupytoTcs nytem geneHnsa 3aHadeHms «Mopory» Ha OecATb paBHbIX YacTen.
«%» — cTonbel nokasbiBaeT KOMMYECTBO KaapoB C KUTTEPOM, 3HaYeHue
KOTOpPOro nonasio B JaHHbI AnanasoH, BblpaXXeHHOE B MpoLeHTax oT obLiero
4yucna oTnpaBrieHHbIX KaapoB.
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NMpumeuaHune: B pacnpeaeneHnm He yunTbIBaKOTCA Kagpbl, NpuLealmne He
MO nMOpsiAKy, MNO3TOMY €Cnu TaKoe CIiyvyaeTcsi, CyMMapHoe 3HadeHue
pacnpeaeneHna MmoxeT 6biTb MeHbLue 100%.

padmk/Tabnmua — otobpaxeHune pesynbTaToB TecTta B rpaduyeckom
nnn TabnuyHom Buae.

10.10. TectnpoBaHMe BpeMeHHOU CUHXpOHUu3auumn PTP
MpumeyuaHue: Tect «PTP» aBnsietca onumen npmbopa «04-PTP».

Crangapt |EEE1588-2008 PTP onpegensieT mogenb W MPOTOKOJ
BPEMEHHOMN CUHXpoHM3aumm B ceTsax Ethernet. Tllpubop MoxeT 6bITb
CKOH(purypupoBaH kak Begomoe yctpouctso PTP (PTP-cneuB), npu aTom,
COoedMHAsACbL C AOCTynHbiMM Beaywmmu cepsepamu PTP  (PTP-mactep)
OCYLLECTBNATb BPEMEHHYIO CUHXPOHM3ALNIO U USMEPATL NapamMeTpbl Mo 3TOMY
NPOTOKOJSy, TakuMe KaK: KONMYeCcTBO MakeToB, OOHOCTOPOHHME W cpedHue
3a0€epPXKKN, NAKETHbIN IKNTTEP U apyrue.

10.10.1. HacTpounku Tecta PTP

MeHto «HacTpownku PTP»

BHelWwHAA noacTpoOMKa YacoB — PEXNUM HE UCMOSb3YeTCs.

Unicast — cnar Bbibopa ogHoagopecHoro pexuma paboTbl npoTokona
CUHXpOHM3aumn PTP c cepBepamu.

Multicast — donar Bbibopa MHOroagpecHoro pexuma padboTbl NPOTOKoNa
CUHXpOHM3aumn PTP c cepBepamu.

OnntenbHOCTbL — BPEMEHHOW WHTepBan, 3agaHHbln B doopmarte
«Y4:MM:CC», B TEYEHME KOTOPOro NpoxoanT TecT. Ecnun 3HavyeHne paBHO HyIo,
TO TecT nget 6eCcKoHeYHo.

ABTOoonpeageneHne AomeHa — nar Bbibopa pexuma, nNpuM KOTOPOM
AOMEH onpefensaeTcs aBToMaTU4eCKu.

[domeH — nosne BbIbOpa AOMEHa NS PyHHOro pexuma.

IP PTP Mactep — none BBoga |P-agpeca Bepgylwlero yctpouctsa Angd
ofHoagpecHoro pexuma paboTtbl. B MHoroagpecHom pexume paboTbl none
3abnokunposaHo.

Mocne ycTtaHoBKM Tpebyembix napameTpoB HEOOXOANUMO MNEPENTU B MEHIO
«PTP Cnncok cepBepoB» MO HaXaTuo KHOMKN «Bbloop».

MeHto «PTP Cnucok cepepoB»
MeHio cogepxut 10 CcTpok Anst oTobpaxeHusa HanaeHHbliX B ceTn PTP-
cepBepoB. Bblbop cepBepa OCyLIECTBAAETCA NepeBoAOM Kypcopa K
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Tpebyemon CTpoke C WHGoOpMaUMeEN O CepBepe WU HaXaTUeM KHOIMKK
«FoToBOY».

[ns MHoroagpecHoro pexuma paboTbl cepBep, BblOpaHHbIA MO anropuTMy
BMCA oTtobpaxaetca Hagnucbto «BMCA» B none «Homep».

10.10.2. Ctatuctuka tecta PTP

Bug meHto «<PTP» nokasaH Ha pucyHke 10.10.

A—=F 1000F 1000F
WHhopm. ¥ CTATMCT. % M3MepeHKs
NapameTp JHAYEHMKE
WHTepB. coobuweH ( g
IF 192, 166.0,100
ID 00-16-CO-FF-
FE-O4-ED-9Z
HoMmep nopTa 1 I
OomeH 1
FTP EepCKA 2
CTapT || HacTp. Bribop lﬂﬂﬁ:ﬂg

PucyHok 10.10. BpemeHHas cuHxpoHusauus PTP

B wmeHio «PTP» oTobpaxatwTca Tpu 3aknagkm: «WUHcpopmaumsay,
«CTtatuctukar, «MamepeHusn».

3aknapgka «MHdopmauma»

Ha 3aknagke otobpaxatoTcs napameTpbl BbibpaHHoro cepeepa PTP.

MHTepBan coobuwy. — nHTEepBan mexay coobueHmsimm Announce.

IP appec — IP agpec cepsepa PTP.

ID — yHUKarnbHbIn 64-OUTHBIN naeHTndukaTop cepBepa PTP,
oTOoOpaxaeTcd B ABYX CTPOYKaXx.

Homep nopta — napameTtp, oTobGpaxallmnin HOMeEp MNOALEPXKNBAIOLLErO
PTP nopta cepsepa PTP.

HNomeH — JOMeH, B KOTOPbIN BXOAUT BeayLlee ycTtponctso PTP.

Bepcus PTP — Bepcust npoTokona, MoXeT NpuHMMaTh 3HaveHna 1, nnbo 2.

Knacc 4yacoB — napameTp, oOnpegenswwmi  KayeCTBEHHOEe
TEXHONOrM4yeckoe CoOOTBETCTBME BeayLlero yctponcrtea PTP.

To4yHOCTbL 4YacoB — napameTp onpefenser MUHUManbHbI MHTEpBan
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BPEMEHU, C TOYHOCTbKD KOTOPOro MOXHO obecneynTb M3MepeHue BpeMEHW.
Mcnonb3yeTca Ona HaxOXOEHUs Haunydwero u3 HaugeHHblx PTP mactepa
ana anropntma BMCA.

NMocTtaBWMK BpeM. — WHMPOPMALMOHHBLIN napameTp, OTobpaxaroLnn
Homep kateropun no IEEE 1588 (cm. Tabnuua A.8, lNpunoxeHue A), K KOTOpou
NpUHaLNEeXuT NoCTaBLWMK BpeMeHn, ucnonbdyemoin PTP-mactepom.

Mpuoputer 1 — BCnomoraTenbHbI aTpubyT, 3adaHHbIN B HaCTPOMKax
cepBepa PTP, ncnonbsyetcs B BMCA (4eM MeHbLle 3HayeHue, TeM borblue
npuoputeT cepBepa PTP). BennunHa napameTtpa gosrmkHa 6biTb oT 0 go 255.

Mpuoputetr 2 — BcnomoraTenbHbI aTpubyT, 3adaHHbIn B HaCTPOMKax
cepsepa PTP, ucnonbsyetcs B8 BMCA (4eM MeHbLue 3HavyeHune, TeM BonbLue
npuoputeT cepsepa PTP) B cnyyae, ecnv BbibpaTb Haunyywero macrtepa no
OCHOBHbIM NapameTpam He yganocb. BenvumHa napameTtpa gomkHa OblTb OT
0 po 255.

3aknapka «CtaTtuctuka»

Ha 3aknagke B rpade Tabnuubl «3Ha4YeHUe» oTobpaxkaloTcsl CyMMapHble
CYEeTYMKM NnakToB npoTtokona PTP Ha npueme u nepenaye, a Takke CHETUYMKMU
Nno oTaeNbHbIM COODLLEHUNAM.

RX Kagpbl — BCE NPUHATLIE OT cepBepa NnakeTbl NPOTOKoMa.

Announce — npuHAaTble nakeTbl «O6baBNeHus» oT cepeepa PTP.

Sync — npuHATble nakeTbl « CUHXpOHM3aumny» oT cepeepa PTP.

Follow up — npuHATLIE NakeTbl OT cepBepa PTP, cogepxaliue nepsyto
METKY BpeMeHN NpoTOoKona.

Delay Response — npuHATbIE nakeTbl OT cepBepa PTP, cooepxawme
TPEeTbI0 METKY BpeEMEHM NPOTOKoMa.

TX Kagpbl — BCce oTnpasrieHHble cepBepy PTP nakeTbl npoTokona.

Delay Request — oTnpaBneHHble cepsepy PTP nakeTbl, cogepxalime
BTOPYK METKY BpeMeHU NpoToKona.

3aknagka «M3mepeHus»

Ha 3aknagke oTobpaxaloTca 3HayeHuUsi napameTpoB, W3MEPEHHbLIX MO
npotokony PTP.

Mpowno — Bpems, npoweauwee ¢ Hadana 3anycka tecta «PTP».

OcTan. — Bpewms, ocTaBLleecs 40 OKoH4YaHusA Tecta «PTP».

Tms — 3agepxka Mexay Befywum W BeoMbiM  ycTpouctsom PTP,
oToOpaxkaeT pasHuUy Mexay BpemeHeM npuemMa cooblieHna «Sync»
BeOOMbIM yCTponcTBOM PTP 1 BpeMeHeM oTnpaBKu 3TOro coobLLeHns.

Tsm — 3agepxka mMexagy BedoMbIM W Begywmm ycTpoucteBom PTP,
oTObpaxaeT pasHuly Mexay BpemMeHeM npuema coolueHus «Delay
Request» Begywum yctporucteom PTP w©n BpemMeHeM OTNpaBKM 3TOro
COODOLLEHNSA BEAOMbIM.

T cpegHee — cpedHAA 3afepXka Mexay BeoywuMm U BeOOMbIM
yctponcteom PTP.
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PacxoxpaeHune — pacxoxgeHue LwWkan BpeMeHu Mexay Beaywmm wu
BeJOMbIM yCTporcTBOM PTP nocne nepBon CUHXPOHU3aLNH.
Sync PDV — nakeTHbIN S)KUTTEpP, BblMUCNSEMbIA MO COOBLLEHNAM «SyNnc».

10.11. YTunutel TCP/IP

10.11.1. 3xo-TecTupoBaHue

Oxo-TecTnpoBaHue (Ping) npumeHsieTcs Ons NPOBEpKU LOCTUXKMMOCTU
ornpeneneHHoro yarna ceTtu. YCTPOMUCTBO, KOTOPOMY MpefHasHavaeTca kagp,
€CNn OHO CNocoBHO OoTBeYaTb, OTBETUT Ha 9X0-3anNpPoC, NOCMAHHbLIA COrnacHo
npotokony ICMP, 39X0-OTBETOM, MO KOTOPOMY MOXHO paccyuTaTtb
ABYXCTOPOHHIOW 3afepXKy. Takke onpenendeTcd MNpoUeHT MNoTepb Kagpos.
Bua MeHo «3xo-TecTMpoBaHue» nokasaH Ha pucyHke 10.11.1.

PesynbTat TecTupoBaHus npegoctaBnseTcss B Buae Tabnuubl, KoTopas
oTobparkaeT MH(opMaunio No LWEeCTU NocneaHnm 3anpocam, a Takke B Buae
CTaTUCTUKM 3a BeCb MnocrnegHun nHTepsarn TectupoBaHus. [epBbii cTonbey,
Tabnuubl oTobpaxaeT HoMep 3anpoca. Btopon ctonbeu — cratyc 3anpoca,
KOTOPbIN MOXET NPUHUMAaTb 3HAYEHUS:

— 3anpoc — 6bIn OTNpaBrieH 3X0-3anpoc, HO OTBET MOKa He npuLwen;

— MMpowen — Ha 3x0-3anpoc 6611 NOy4YeH NPaBUITbHbLIN OTBET;

— TanmayT — NCTeKNo BpeMs OXnaaHus oTBeTa Ha 3X0-3anpoc;

— lMpepBaH — OXngaHMe oTBeTa Ha nocnegHMn axo-3anpoc  6biIo

npepBaHo Nosib3oBaTenemMm.

Tpetun ctonbel oTobOpaxaeT pasmep MOCMaHHOMO Kagpa B 6GawuTax.
YeTBepThin ctonbel oTobpaxaeT ABYXCTOPOHHIOO 3aepXxKy
pacnpocTpaHeHns.
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PING | Rx  Tx 1000F
Ixo Y MapwpyT Y DNS
OTNRaBMTENk 192, 168,000,200

Nonw4aTenb

# CTaTyC | FPazMep | IalepHka
6 [Npowen bd 6. 46 mc
5 |Mpowen bd 6., 44 mc
4 [Mpowen bd 6. B0 mMC
i |Mpowen bd 6. i3 McC
2 |[Npowen bd 6. h3 MC
1 |Npowen bd 6. iE MC
CTon HacTtp. || CTtaTt. |{J16:1&

PucyHok 10.11.1. Oxo-TecTMpoBaHue

HacTpoukun axo-3anpoca

IP agpec — agpec nony4aTtenia - yCTPOMCTBA, Ha KOTOpPOe MOoChbiNnarTcd
ICMP-nakeTbl 4na NpoBepKn ero A0CTUXKUMOCTU.

OnvHa nakeTta — AnvHa Kkagpa B 6anTax; ans cetemn, He NoAaepPKMBAIOLLMX
Jumbo-kagpbl, MakcumarnbHas gnvHa nonesHonm Harpyskm ICMP-nakeTa paBHa
1472 6anTa.

Bpems oxmnaaHusa, Mc — BpeMs OXuUOaHUA OTBETa Ha MOCMaHHbIW NakeT,
TecTa 3X0-3anpoc, BbipaXeHHOe B MUNINCEKYHOAX.

CraTucrtuka dxo-3anpoca

Mo pesynbTaTtamM BbINOMIHEHUS 3XO-TECTUPOBAHUA NPEOOCTaBMSETCS
cnegywume n3aMepeHHble napameTpbi:

OTnpaBneHo — KONMYEeCTBO OTNPAaBIIEHHbIX KaapoB;

NMony4eHo — KONMYECTBO NOMNYyYEHHbIX KaapOB;

MoTepsAAHO — KONMNYECTBO NOTEPSHHbIX KAAPOB;

3apepxka

CpenHnaa — cpeaHnasa 3agepkka B MUNNUCEKYHOAX;

MuHnmanbHasa — MMHUManbHasa 3agepXXka B MUININCEKYHAAX;

MakcumanbHaa — MakcuMmanbHas 3agepkka B MUMNNMCEKYHOAX.

10.11.2. MapuwpyT (Traceroute)
TecT MapLpyT npymeHseTca Ans onpeaeneHns MapLUIpyToB NPOXOXKAEeHNS

kagpos B ceTax TCP/IP. B npovecce TecTta B cTpokax oopMmupyemMon Tabnumubl
oTobpaxarTca mHdopmaumsi 060 BCeX NPOMEXYTOYHbIX MapLupyTusaTopax,
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Yepes KOTopble MPOXoauT Kagp Mo NyTU K KOHEYHOMY y3ny ceTu. Buag meHwo
«MapupyT» rnokasaH Ha pucyHke 10.11.2.

PesynbTat TecTupoBaHusA npegoctaBnseTcs B Buae Tabnuvubl, KoTopas
oTobpaxaeT WHGoOpMauMio O NPOMEXYTOYHbLIX Yy3nax. [lepBbin cTonbey
Tabnuubl oTobpaxxaeT HOMep NPOMEXYTOYHOro yana. Btopown ctonbey — IP-
agpec MNpPOMEXYTOYHOro ysna. B crnydyae wucTeyeHuss BpeMeHU OXUAaHUS
OTBETa B CTPOKe oTobpaxaeTcsa Hagnucb «Tammayt»*. Tpetun cronbey
oTobOpaxkaeT 3agepXKy OTKNMKa yana. lNepemelueHune no Tabnuue nponcxoant
NOCTPaHUYHO C NOMOLLbIO KnaBuw «BBepx» n «BHM3».

* MMpmeyaHune: MHorne y3nbl ceTu 6NoKMpyoT BO3MOXHOCTb OTBETOB Ha
kagpbl ICMP npoTokona, B Takmx chnyyasx BbIBOOUTCA COOBLLEHNE
«TanmayTt».

TRT | Ex T 1000F

3x0 ¥  MapuwpyT ¥ DNS
IP aapec OB/, 250,250.003
Pl IP ajapec BEpema, Mc

192 .168.0.1 I
10.0.0.1 I
TaAMMAYT
TalMayT
TAWMAYT
TalMayT
TalMayT
o, TANMAYT
CTapT || HacTp. o J16: 22

-l e oo

PucyHok 10.11.2. MapLpyT

HacTtpounku Tecta MapwpyT

IP-apgpec — |IP-agpec nony4aTtens, KOHEYHOro y3na ceTu.

OnvHa nakeTta — onuHa kagpa B 6antax.

Bpemsa oxunaaHusa, Mc — BpeMs OXuaaHua B MUNNMCEKYHA4AX OTBeTa Ha
3arnpoc OT NPOMEXYTOYHOrO y3rna ceTu.

10.11.3. DNS

DNS (cuctema [OOMEHHbIX WMEH) — pacnpefeneHHas cuctema [Aans
nonyyYyeHun nHgopmaumm o goMmeHax. PyHKUMSA No3BosigeT nonyyatb IP-agpec
XOCTa Mo ero JOMEHHOMY UMEHN.

Bug meHio «DNS» nokasaH Ha pucyHke 10.11.3.
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Hactpownku tecta DNS

Uma gomeHa — gomMeHHoe ums, no KoTopomy OyaeT npoussegeH DNS-
3arnpoc.

CraTyc — TekyLMi CTaTyC BbINOSIHEHUS TeCTa.

IP pmomeHa — nony4yeHHbIn IP-agpec gomeHa.

B Tecte DNS B none «Ctatyc» MOXET NpuMHUMaTb Criegyolne 3HayeHus:

— Mpowen — TecT npoLuesn ycnewHo 1 nony4vyeH orset Ha DNS-3anpoc;

— B npouecce — otnpasneH DNS-3anpoc, TecT B OXXKMgaHun OTBETQ;

— TammayT — B npouecce 3anycka TecTa npousowsa owwmnbka
(HenpaBUnbHOE UMSA JOMEHa U T. 4.);

— «» —TecCT eLle He 3anyckarncs Hu paasy.

A-:E 1000F
Ixo ¥  MapuwpyT ¥ DNS

NapameTp SHAYEHME

MmA poMeHa |google. ru

CTATYC M owe n

IP nomMeHa 094 025 217,177

CTapT 116

PucyHok 10.11.3. DNS
10.11.4 TCP - KnueHT
Tect TCP — knueHT npumeHsieTca Anga ycraHoBku TCP-coeguHeHna C

yOaneHHbIM y3IIoM CeTH.
Bua meHto «TCP - KnneHT» nokasaH Ha pucyHke 10.11.4.
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A-2B 1000F

3x0 ¥ MapwpyT ¥ DNS Y TCP-KnmMeHT
CTatwC: [powen

HTTP 1.1 200 QK

serwver: tracd/0.12.2 Python/2.7.3
Date: Thu, 27 HNow 2014 11:11:53 GMT
iCache-Control : must-revalidate
Content-Type: text html;charset=utf-&
Content-Length: 22520

Set-Cookie: trac

CTapT || HacTp. 1125

PucyHok 10.11.4. TCP - KnneHT

Hactpoukn TCP — knueHTa

Mpn HaxaTun KHOMKM «YMOMY.» MPOMCXOOUT BO3BpPaAT BCEX HACTPOEK
Tecta TCP - KNUEHT K 3Ha4YeHNAM No YMOIYaHUIo.

IP Agpec — agpec nonyyarens.

Homep nopTa — HoMep nopTta nony4yarens.

KomaHpa — coobuieHune, nocbinaemoe yaaneHHoMmy yany.

TCP — KnueHT

Ha Bknagke oTobpaxatTca pesynbTaThbl TECTA.

Cratyc — TeKkylWuin cTaTyc BbINOSHEHUA TecTa. [Nonie MOoXeT NpUHMUMaTb
crefywouime 3HadeHus:

— [Mpowen — TecT npoLuen ycrnewHo 1 rnosyyeH OTBET Ha 3anpoc;

— B npouecce — oTnpasneH get-sanpoc, TecT B OXXngaHun oTeeTa.

10.12. AnarHocTuUKa MmegHoOro Kabens

TecTnpoBaHne kaberns npoBoaMTCA B ABa aTana: TECT KadecTBa Kabena u
onpegeneHve napameTpoB BuTbiXx nap. [lpyu Tecte kadecTBa Kabens
ncnonb3yeTcsa pedrnekToMeTpUYECKNn MeToa ANArHOCTUKA HEUCNPABHOCTU C
N3MEpPEHNEM PaCCTOAHNA OO MecTa gedrekTa U Tvna HencnpaBHOCTU Kabena u
BUNOK. TecT KayecTBa Kabens oOcCywecTBnsieTcs npu  OTCYTCTBUM
CYHXPOHM3aUMN B NMHMW, Takmm obpa3omM, BO BpPEMS BbINOSIHEHMS TecTa
nugmkatop Link GygeT racHyTb. TecT nNpoBOAUTCS OTAENbHO ANSi KaXKaow
BuTon napsl (BI) 1-2, 3-6, 4-5, 7-8 pasbema RJ-45.
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Bug meHio «[lnarHoctka megHoro Kabensa» nokasaH Ha pucyHke 10.12.

_AB 1000F 1000F

TecT kabenAa MopT A

Mapa 12 | 3-6& | 4-&8 | r7-&
CTaTyc HOpPM a HO P & HOpM a HOpM &
AWNcCT. .M
KaHan B A D Z
MonapH. + + + +
3an,. . HC 0 a o 0
TecT kabenAa NopT B

Mapa 12 | 3-6& | 4-&8 | r7-&
CTaTyc 0B pbiE OB pblE OB pblE OB pblE
AWCT. .M 0 0 0 0
KaHan A B Z D
MonapH. + + + +
3an,. . HC 0 0 o 0
CTapT A|l|CTapT B o 13:51

PucyHok 10.12. [lnarHocTnka megHoro kabens

Cratuctuka tecta kabens cogepXxXuT rnonsi:

CraTtyc — pesynbTaT TecTa KadecTBa kabens, MoXeT ObITb CreayrLNMM:

— Hopma — kabernb B HOpME 1 NOAKMIYEH K JIMHWUMU;

— OwwunbKa — TecT He nponaeH*;

— OO6pbIB — 00pbIB B BIT;

— K3 - kopoTkoe 3amblikaHue B BT,

— YpoB. — YOOBNETBOPUTENBHO™ .

OucT. — paccTosiHne OO MecTa KOPOTKOro 3amMmblkaHusa unu obpbiea, nmbo
TOYKM CYLLECTBEHHOIO OTPaXXeHWs1 MOCMaHHOro uMnynbca B criydae, Korga
none «CtaTtyc» nNpuUHMMaET 3HayeHne «ympoB.». B cnyvyae KopoTKoro
3aMblkaHust MnNu obpbiBa INWHUM pPacCTOsitHAE OO0 MecTa HeuCnpaBHOCTU
onpegensaeTca pednekToMeTpu4yeckum MeToaoM C TOYHOCTb +/-1 meTp. B
NHBIX CNyYyasx anvHa kabens nsmepsieTca ¢ To4HocTbto Ao 10 meTpos..

Kanan*** — kanan MDI nn6o MDI-X (cm. Tabnuua A.7 INpunoxeHue A).

MonapH. — nonApHoOCTb BUTOW napbl. MoXeT npuHMMaTb 3Ha4YeHUS:
nosioXuTensbHas “+” unu oTpuuartesibHaga “-”.
3aa. — 3agepxka rnepekoca B BblbpaHHOWM BWUTOM nape Bcneacteve

pasHOCTU ANWH OTAEeNbHbIX Nap, NokasbiBaeT Pa3HOCTHYIO 3a4epXKKy AaHHOWM
BUTOM Mapbl OTHOCUTENIbHO CaMOW KOPOTKOM BUTOW napbl. [lorpelHocTb
namepeHnda — 8 Hc.

* MpumeyaHune: B crnyyae, ecnn BO BpeMsa TeCTUPOBaAHWUA Ha AafbHEM
KOHLE INUHUA Haxoaunacb B pexume dopcupoBaHHbix 100 M6ut/c 6e3
aBTOCOrnacoBaHus n npwu 3TOM He Obina aBTOMaTMYeCKN
pacCUHXpPOHM3NpOBaHa.
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** MpumeyaHune: B Bl HET KOPOTKOro 3aMblkaHUst N HET 00OpbIBa NIMHUK, HO
aMnnMTyga OTPaXXEHHOro CuUrHana Huskad, Hanpumep, no MpuYmnHe MNoxoro
KOHTaKTa B BUSKaX UIU pO3eTKax.

*** MpuMme4vaHue: [1na npamoro kabens aBTocornacoBaHne NponcxoguT no
cxeme MDI-MDIX, gna nepekpectHoro kabena - no cxeme MDI-MDI wnnu
MDIX-MDIX.

OnpegeneHne  napamMeTpoB  BWUTbIX Nap  OCYLUECTBRSETCA  Mpu
CUHXPOHU3NPOBAHHOW NMUHUN.

10.13. YaaneHHoe ynpaBneHue OAM

C nomowbio dyHkumn npotokoria OAM npubop MAKC-EM nossonsiet
oTobpaxkaTb MHPOPMaLNIO O NOLAEPKMBAEMbIX pexMMmax paboTbl yaaneHHOM
CTOPOHbI, @ TaKXe BKNoYaTb PeXxum wrnenda B yaaneHHOM TOYKe.

Bua meHio «OAM>» nokasaH Ha pucyHke 10.13. OHO comoepxuT cnegyroLime
HaCTPOWKMU:

Pexxum OAM - BLIGop pexuma OAM ana paHHOro noprta, MOXET
NPUHUMATb 3HAYEHUS:

— AKTUBHbIN — NopT MoXeT oTBedaTb Ha OAM koMaHObl OT yAaneHHbIX
YCTPOWCTB, nepuogmyeckn nocbinaetr komaHabl OAM obHapyxeHus
yaoaneHHblx yctponcte (OAM discovery), a Takke MOXET BKMOYaTb
Luriend nepBoro ypoBHS Ha yaarieHHOM YCTPONCTBE;

— MaccuMBHbLIN — NOPT MOXeT Tonbko otBedaTb Ha OAM komaHabl OT
yOaneHHbIX YCTPOWCTB;

— BbIKNrOYeH — PyHKUMSA BbIKINIOYEHa.

3aknagka «YpaneHHoe ynp.» otobpaxaeT pexumbl paboTbl U HACTPOWKK
yAaneHHOM CTOPOHbI, COAEPXMUT CcriefytoLLime nons.

MAC-aapec — MAC-agpec obHapy>XeHHOro yganeHHoro yCTpomucTBa.

Vendor — yHuKanbHbI MOEHTUAMKATOP YAarneHHOro ycTpo1cTBa.

Ypan. wneud — nogaepxkka BKNIOYEHUS OYHKUMK wnenda yaaneHHbIM
YCTPOWCTBOM.

Pexum OAM ypan.— pexum OAM ypaneHHoro yctpouctsa. CoOCTOAHUSA
aHanorn4yHbl Hawemy OrnMcaHuIo BbiLLe.

Unidirectional — noggepXka  OAHOHAMPaBfIEHHOrO  COeAUHEHUS
yOaneHHoro yCcTpoucTsa.
Link events — nogaepxka yBegomneHun o6 owmnbkax coegnHeHus

yOaneHHoro ycTpoucTsa.

Ecnu ypaneHHoe yCTpOMCTBO nogAepxuvBaeT YHKUMIO  BKITHOYEHUSA
lwnenda, ero MOXXHO BKMHOYUTb UKW BbIKMIOYNTL C MOMOLLLIO KHOMOK «CTapT»
n «Crony.
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A-2B 1000F 1000F

HacTp oKk

Fexim 0AM < BrolKIH4eH
YAANSEHHOE NP .

MAC -aapec O0:50:C2:FY9:C3:5B

vendor 00 o0 00 00

Yian. wnend NoAAepHMEAET

PesiM OAM wian. NAacCHMEBHBIM

unidirectional He nofleptHEaAcT

Link ewvents He NoALEpHHMEAET
A 11:59

PucyHok 10.13. YaaneHHoe ynpasneHne OAM

MpumeyaHune: [lepen npoBedeHMeM TeCTOB C reHepauuen Tpadomka
dyHkumto OAM Ha nopTy, KOTOpbIM ByadeT reHepupoBaTb TECTOBbIN TpaduK,
HeoOXoAMMO BbIKNKYaTb UMW NEPEBOLUTL B MACCUBHLIN PEXUM paboThl.

10.14. BER TecT
10.14.1. OnucaHue BER TecTa

BER Tect saBnsetca TecTOM MNepBOro YPOBHS, KOTOPbLIM MO3BONSAET
TeCcTupoBaTb KaHan Ha Hanuune 6utoBbIX OWKMOOK. KoadhdpuumeHt BUToBbIX
ownbok (BER) paBeH OTHOLWIEHUIO 4ucra MNPUHATbIX OUT C owmnbkammn K
obLLemMy Ymcny NpUHATLIX OUT.

BER Tect He npegHasHadyeH [OnNA TeCTMPOBaHUA Y4acTKOB CeTw,
cogepxawmx ceteBoe obopynoBaHue BTOPOro M TPETbEro YPOBHSA, T. K. Mpu
aTOM ByayT NPOMCXOANTL NOTEPU KagpoB Ha 3TOM 0b6opyaoBaHUM.

[Mpn TecTnpoBaHUM y4acTKa CeTn C 3aBOPOTOM MO cxeme «A» (cM. PUcyHokK
10.4.1), B yganeHHoOn To4Yke HEOHXO4MMO BKOYaTb LWIIENE NepBOro ypoBHAS.

Bua meHio «<BER TecT» nokasaH Ha pucyHke 10.14.
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A-3H 1000F 1000F
BERT CTATHCTHK A
Npowno QO 0004
OcTan. 00:00:56
Rx GWT 229717248
Rx Ebit 0
BER 0, 00000400
LS ()
LOS i
LSS, % 0, 000
LOS, % 0, 000
CTapT || HacTp. 15504

PucyHok 10.14. BER TecTt

B MeHIo cTtatyca Tecta oTobpaxatoTcsa cnegyoLwimne nons:

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

OcTan. — Bpewmsi, octaBLleecs 40 OKoH4YaHus BER TecTa.

RX OUT — KONNMYECTBO NPUHATLIX OUT.

Rx Ebit — konnyecTBo NpuHATLIX GUT C oLMBKamu.

BER — oTHoOLWeHMe 4ncna npuHATbIX 6UT ¢ owmnbkammn k obliemy uducny
NPUHATBIX OUT.

LSS — KOnmMyecTBO CeKyHO C OTCYTCTBMEM CUHXPOHU3aALMU C TECTOBOW
nocrefoBaTenbHOCTbLIO.

LOS — Konn4yecTBO CeKyH C OTCYTCTBUEM CUHXPOHU3ALNU C JINHUEN.

LSS, %% — OTHOLIeHMe BpemMeHW, B TeYeHMe KOTOpPOro OTCyTCTBOBana
CUHXPOHM3aLUUA C TECTOBOW MOCHefoBaTefIbHOCTLIO, KO BpeMeHW OT Hayana
TecTa.

LOS, %% — oTHOWeHWe BpeMeHu, B TeyeHne KOTOpPOoro OTcyTcTBOBasna
CUHXPOHU3ALNA C JIMHNEN, KO BPEMEHW OT Havana TecTa.

10.14.2. HacTtpounku BER TecTa

B meHto HacTpomnkm otobpaxatrotcs nons:

Tun nocnen. — BbLIOOP TUNa nocrnengoBaTeNbHOCTU: MONb30BaTENbCKas,
3agaBsaemas B none M.Mocn., MNCIT 2% -1, 2% -1, 2% -1, 2% _1, 2%¥ 1, 2% 1,
CRTP.

M.Mocn. — 32 6uta nonb3oBaTenbCKOW NocrneaoBaTenbHOCTU.

OnvHa Kagpa — AnvHa KagpoB, BblpaXkeHHas B H6anTax, reHepmpyeMblX B
TecTe.
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Eno. u3smepeHma — BblbOp eauHUL, M3MepeHusi, B KOTOpbIX Oyaer

3agaBaTbCs 3Ha4YeHue Harpysku: %, Kbut/c, Méut/c.

Harpy3ka — 3Ha4yeHue Harpysku.
OnutenbHOCTL — BpeMeHHOW WHTepBas, 3agaHHbln B opmarte

«4Y4:MM:CC», B TEYEHME KOTOPOro NpoxoauT TecT. Ecnn 3HavyeHne paBHO HyIto,
TO TECT naeT 6eCKOHEYHO.

OTtcTtyn, 6anuT — 3HadeHne oTcTyna B GanTax nocrne nons npeambyna,

nocrie KoOToporo Ha4ynHaeTCA BCTaBKa TeCcToBOW NocrieoBaTeNlbHOCTN.

10.15. Wnend

Mpnbop noaknoyaeTca K CeTu WUNM CeTeBOMY YCTPOWMCTBY MO CXEMeE,

npeacraBneHHon Ha pucyHke 10.15. [Mpmbop nossonsieT obpa3oBbiBaTb
OAHOBPEMEHHO ABa He3aBMCUMbIX Linenda Ha oboux noptax, nMbo wnend
Ha O4HOM MOPTY, Ha APYroM OOy APYryt0 BO3MOXHYH OYHKLINIO.

10.15.1. HacTpouka wneuda, 3aknagka «Oowume»

CDyHKLI,I/IFI «LI.Ineﬁcb» Nno3BOJIAE€T BbINOJNIHATL TeCTUpoBaHUE CETU oes

M3MEHEHUS €€ HaCTPOeK, KOTOpOoe MOXEeT OCYLUEeCTBNATLCA Ha pasHbIX
ypoBHSAX mogenu OSI:
— Ha (M3n4YecKoOM ypoOBHEe: BCe BXoAslMe Kaapbl 3aBOpayMBalOTCA B

obpaTHOM HanpaBneHun 6e3 N3MeHeHNs1 CTPYKTYPbI.

Ha KaHanbHOM YpPOBHe: BXOAdllMe Kagpbl 3aBopayMBalOTCA B
obpaTHOM HanpasneHun. [pn 3aBopoTe MOXET ObITb BKITHOYEH anroputMm
3ameHbl MAC-agpecoB UCTOYHMKA WM norlydaTend, a Takke anroputm
nepectaHoskn MAC-agpecoB. Kagpbl, cogepxawme OONHAKOBbIE
3HayeHusa nonen MAC-agpeca UCTOYHUKA M Nory4YaTens, a Takke Kaapbl
OAM un 3anpocbl ARP, kagpbl rpynnoson nepegadm (Multicast)
PUNbTPYIOTCA XECTKUMN DUNbTPaMN NPU NPUEME U HE 3aBOpPavYMBalOTCS
B 0OpaTHOM HanpaBneHun.

Ha ceTeBOM YpPOBHe: BXOAsLMe Kaapbl 3aBopavnBaloTcs B 06paTHOM
HanpasneHun. Npu 3aBopoTe MOXET OblTb BKIMKOYEH anropuTM 3aMeEHbI
IP-agpecoB UCTOYHMKA W nonyyaTtens, Unu anroputMm nepecrtaHoBku IP-
agpecos. [Npu BKMAYEeHUM LWnenda CeTeBOro YPOBHS YCTAHOBKW A4
anropuTmMoB nepecTtaHoBKM nnn 3aMeHbl nonen Kagpa,
COOTBETCTBYHLLNX KaHanbHOMY YPOBHIO, Takke SABMSAOTCS
JENCTBUTENbHBIMW.
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! — Cetb B

MAKC-EM

€
€

PucyHok 10.15. Cxema nogkrnoveHuns B pexume LLnend

Cratyc — none BKOYEHME M BbIOOpa YpPOBHA, Ha KOTOpoM b6yaeTt
ocywectenatbcsa GyHkums «LWnend». CmeHa pexmma ocywecTBnsieTcs
nepebopom no knasuwe «BBoa», nNnbo knasvwamun «Bneso» 1 «BnpaBo».
[Mone MoOXeT NpUHMMaTb 3HAYEHUS:

BbikrntoyeH — BblkntodeHne pyHkumn «Linendo».

YpoBeHb 1 — BKNtoyeHne puamyeckoro wnenda.

YpoBeHb 2 — BKITHOYEHNE KaHanNbHOro Lwnenda.

YpoBeHb 3 — BKITHOYEHNE CeTeBOro Lwnenda.

YpoBeHb 4 — BKNIOYEHNE TPAHCMOPTHOroO wnenda.

CMeHa pexuma npoucxoauT no HaxkaTuo KHOMKN «3afaTby.
Mpn BKNOYEHHOM LUNende ndoro ypoBHSA HACTPOMKN YPOBHEN Lunenda
B6OKMPYIOTCA M OOCTYNHbI TOMBKO AN NPOCMOTPa.

10.15.2. HacTpouka wrnenda BTOpPOro ypoBHs

Mpn BKNOYEHUM LWNenda BTOPOro YPOBHA aBTOMATUYECKM [enaeTtcs
nepectaHoBka nosien kagpa MAC-agpec MCTOYHMKA W nonyyaTtens mexay
cobown, ecnu He yctaHoBneH dnar «3ameHa MAC».

3ameHa MAC — npu yctaHoBKe doriara HanpoTtus nonen «OTnpaBuUTesnb»
n «Monyyatenb» npoucxogut 3ameHa MAC-agpecoB WCTOYHMKA W
nosiydatensa B NMpuHATLIX kagpax Ha MAC-agpeca UCTOYHMKa U nornydaTtens,
3a[jaHHble B COOTBETCTBYHOLLMX NOMAX.
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OTnpaBuTenb — 3a8aét HoBbI MAC-agpec oTnpasuTens.

NMonyyaTtenb — 3agaeT HoBbIM MAC-agpec nonyyaTens.

VLAN — donar BkrtoveHus 3ameHbl ngeHtudgukatopa VLAN - VID. lNone
VID B NpNHATOM Kagpe 3aMeHdAeTca Ha 3Ha4YeHue U3 COOTBETCTBYIOLLEro nong.

Mpuoputer — 3ameHa npuopuTeTa nepegasaemoro Tpaduka (onsa
ctraHgapta |IEEE 802.1p). lNone PCP B npuHATOM Kagpe 3aMeHsieTCs Ha
3Ha4yeHune U3 COOTBETCTBYIOLLEro Nosns.

10.15.3. HacTpouka wnenca TpeTbero ypoBHs

[Mpn BKMOYEHMN LWNenda TpeTbero YpPOBHA aBTOMATUMYECKU aenaeTcd
nepecTaHoOBKa nosen kagpa IP-agpec NCToYHMKa 1 nony4vatens mexay cobom,
€CIn He yCTaHoBIEHbI hnarn «3ameHa [IP».

3ameHa IP — npu yctaHoBke hnara HanpoTuB nonen «OTnpaBuUTesib» U
«MonyyaTtenb» npoucxoauTt 3ameHa IP-agpecoB UCTOYHMKA U nofiydaTtens B
NPUHATBLIX Kagpax Ha |P-agpeca WCTOMHMKA W nonydvaTtens, 3ajaHHble B
COOTBETCTBYHOLLMNX MNOSISIX.

OtnpaBuTenb — 3agaeT HOBLIM IP-agpec oTnpasutens.

NMony4yaTenb — 3agaeT HOBbIN IP-agpec nonyyaTtens.

ToS/Precedence — ycTtaHoBka ¢pnara BkroyaeT 3amMeHy ToS 6awnta
napameTpoB QoS. lNpu BkNtodeHun cnara 6nokmpyetcs yctaHoBka DSCP, a
ee 3HadeHue urHopupyetcs. lMogpobHoe onucaHue nonenm cm. RFC 791.
HasBaHne 6utoB B TOS GanTte npuBeaeHsl B Tabnuue A.1, MNMpunoxexne A.

ToS — none 3agaeTr HoBoe 3HadeHue OutoB TO-T3 B ToS Oaunte.
OTtobpaxaeTcss B ABOWYHOM hbopme KU MOXeT npuHumaTb 3Ha4veHust 0000,
0001, 0010, 0100, 1000.

Precedence — 3agaeTt HoBoe 3HadyeHue outbl PO-P2 B ToS bante. MoxeTt
npuHMMaTb 3HaveHnss oT 0 go 7. CoOTBETCTBUA 3HAYEHUM W Ha3BaHUN
npuopuTeToB NpuBeaeHbl B Tabnuue A.2, lNpunoxeHne A.

3ameHa DSCP - yctaHoBka donara Bkfnovaet 3ameHy DSCP 6GawnTta
napametpoB Qo0S. [lpn BKkAYEHMM donara OAOKMpPyeTca YycTaHOBKa
ToS/Precedence, a ee 3HadyeHue urHopupyetcs. HassaHue o6utoB B DSCP
b6ante npuBeneHbl B Tabnuue A.3, MNMpunoxeHue A. Ilone MoxeT NpuUHMMaTb
3HayeHne ot 0 go 64, n otobpaxaer 6 crapwux 6ut DS0-DS5 u3
cooTBeTCTBYOLWero 6amTa 3arofioBka kagpa B ABOWYHOM opme. Takke
oTobpaxaeTtca nuTepHaa abbpesmatypa ([logpobHoe onucaHue cwMm.
RFC 2474, RFC 2597). CootBeTcTBME 3HayeHMMn W HasBaHun DSCP
npuBeaeHbl B Tabnuuax A.4 un A.5 lMpunoxeHnsa A.
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10.16. TpaH3uTt

B pexnme «TpaH3UT» MOXHO KOHTPONUPOBAaTb U aHanuanposaTb TpaduK
onTuyeckoro n anektpudeckoro Ethernet. MNMpubdop MAKC-EM Heobxogmumo
NOOKMIOYMTE B paspbiB Mexay ABYyMSA ydacTkamum ceTtu, nnbo ceTeBbiMu
YCTPONCTBaAMM KaK nokasaHo Ha pucyHke 10.16. [1pn aTom TpaduK, NPUHATLIN
c nopta A, nepeHanpasndeTcd B nopT B, a ¢ nopta B — B nopt A. Pexum
«TpaH3UT» MOXHO WCMONb30BaTh Takke AN npeobpas3oBaHNA OAHOMO
ctaHgapta Ethernet B pgpyron. Tak MOXHO TpaHCMpPOBaTb OMNTUYECKUN
1000BASE-X Ethernet B anektpnyeckuin 1000 BASE-T Ethernet un gpyrue.

CTaTUCTMKY NO NPUHATBIM U NepedaHHbIM KagpaMmn MOXHO nNpocMaTpmuBaTth
B MeHwo «Crtatuctuka». Ecnum ckopoctn coeauHeHna [OByX MOPTOB
pasnuyalTcHa, [LOMycKalTcA noTepu KagpoB Mpu nepegade c noprta C
BonbLuen CKOPOCTbH COeAMHEHNS B MOPT C MEHbLLEN CKOPOCTHIO.

CKkopoCcTu Ha npuemMe W Ha nepegadye and obomx MNOPTOB B pexume
«TpaH3nT» MOXHO nNpocmaTpmBaTtb B MeHIO «CTaTUCTUKa».

BkritoueHne yHKUuMnM « TpaH3UT» NPOMCXOOUT Mpu yCTaHOBMEHHOM donare
«TpaH3uT» Npn BXoAe B OOHOMMEHHbIN NYHKT MeHto (cM. PucyHok 10.2).

! — Cetb B

PucyHok 10.16. Cxema nogkroveHns B pexume TpaHanT
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10.17. CtaTnucTHKKa

[Mpnbop HakannmMeBaeT CTaTUCTUKY MO MPUHATBLIM U OTMPaBMEHHbIM Kagpam
C pasgeneHvemM mvHgopMauuu rno ypoBHAM, MO TUNaM Kagpos, MO pasmepam
KagpoB, a Takke oWnbOoYHbIM Kagpam. Bng meHo «CtaTUcTUKa» nokasaH Ha
pucyHke 10.17.

1000F 1000F

Pasmep Kaapob ¥ OwWMBKKM KALpOE
Obupme ¥ CKOPOCTE ¥ TWME KaipoE

NopT A NopT B
Rx Kadphl 165 habhed169
Tx kKaipbl | 536564169 165

Rx GanT 10560 169018024
Tx Bawt | 369038024 10560

[ JABTOMaATHUYECKOE OBHYNEHME
Chpoc |13:46

PucyHok 10.17 Ctatuctuka

10.17.1. MNapameTpbl MeHtO «CTaTUCTUKa»

Cratucrtuka «O6Lwme»

B nonsix otobpaxkaeTcsa KONMYeCcTBO NMPUHATBIX U NONYYEHHbIX AaHHbIX NO
noptam A un B, BblpaxxeHHOe B GanTax n B kKagpax.

Rx Kagpbl — YMCNO NPUHATBLIX KaapoB.

TX Kagpbl — YCIO NepefaHHbIX KagpoB.

Rx, 6anT — 4ncno npuHATbIX 6anToB.

Tx, 6anT — Yncno nepenaHHbIX 6anTos.

ABTOMaTMn4yeckoe OOHyneHuwe — Npu  ycTaHOBNEHHOM  cpnare
ocyLlecTBnseTcst cOpoc BCEN CTAaTUCTUKM NPU KaXXO0M HOBOM 3anycke noboro
Tecta c reHepauuen Tpaduka («RFC 2544», «Y.1564», «TecTt Tpadukar,
«MakeTHbIN BKUTTEP», « MHOronoTOoYHOCTbLY, «<BERT»).

CTtaTtnctuka cKopoctu
V L1 — ckopocTb Ha npuemMe u Ha nepegadvye ans oboux NopToB MO
NepBOMY YPOBHIO, BblpaXXeHHasi B but/c.
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V L2 — ckopoCTb Ha nNpuemMe 1 Ha nepegade assi 06onx nopToB N0 BTOPOMY
YPOBHIO, BblpaXXeHHasa B 6UT/c. 3Ha4YeHne CKOpOCTU MOXHO UHTEPNPEeTUPOBaTh
KaKk MFHOBEHHbIe 3Ha4YeHNA MHPOPMaLMOHHLIX CKOPOCTEN NMpuemMa 1 nepegadu
AaHHbIX ©0e3 yyeTa npeambynbl, MEXKaapoBOro WMHTepBarna v pasgenurens
Hayana kagpa.

MakcumanbHas CKOPOCTb BTOPOro YpPOBHA Ha MHTepdencax BblYMCHAETCA
no doopmyrne:

S

V. =V, x ,
(S+P+SFD+IFG)

roe

V. — MH(pOpMaLMOHHas CKOPOCTb;

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

S — AnvHa Kagpa;

P — npeambyna (7 6uT);

SFD — paspenutenb Hayana kagpa (1 6uT);
IFG — mexkanpoBbIit MHTepBan (12 6uT).

V L3 — ckopocTb Ha npuemMe U Ha nepegjadvye ansa oboux NopToB MO
TpeTbeEMY YPOBHIO, Bblpa)KeHHas B OuT/c.

Cratuctuka «Tunbl KagpoB»

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

Unicast — kagpbl ¢ egMHUYHON agpecaumnen.

Pause — kagpbl naysbl.

RX A — 4nCrno NpUHATBLIX KagpoB Ha nopTy A.

Tx A — yncno nepefaHHbIX Kagpos Ha rnopTy A.

Rx B— 4uncrno npuHATLIX KagpoB Ha nopTy B.

Tx B — yncno nepenaHHbIX Kagpos Ha nopTy B.

Crtatuctuka «Pasmep kagpoB»

Pa3mep — pasmep kagpa (ykasbiBaetcs B 6anTax).

RX — 4Mcno NpuHATLIX Kagpos.

TX — 4yncno nepedaHHbIX KagpoB.

[ns cmeHbl NopTa, N0 KOTOPOMY OoTOBpaxaeTcsa cTtaTUCTuKa, Heobxoanmo
BOWTW BO BKMadKy C NOMOLLbKO knasuwmn «Beog» u BbiOpaTb HOMep nopTa
knasvwamu «Bneso» nnv «Bnpason.

Cratnctuka «OwmnbKku KagpoB»

CRC — KONn4ecTBO NPUHATBIX KagpoB € OLWMBOYHON KOHTPOSTbHOM CYMMOMN.

Runts — KonuMyecTBO NPUHATBLIX KagpoB AfMHOW MeHee 64 6anTt C
NnpaBUbHON KOHTPOSIbHOM CYMMOW.

Jabber — konuuyecTBO NPUHATbIX KagpoB AnunHou Gonee 1518 Gant c
HernpaBUbHON KOHTPOSIbHOW CYMMOWN.
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10.18. NMNamaTtb

Mpnbop nmeeT BCTPOEHHYID 3HEProHe3aBUCHMMYIKO NaMATb Ha 124 3anucu
ANa coxXpaHeHus pes3ynbTaToB namepeHun. Bug meHio «Mamsatb» nokasaH Ha
pucyHke 10.18.

1000F 1000F
IMAa 3 anic JaTa EpemA

Teryl,. HacTp. L03.16(09:18:44
em report 17.03.16|09:17: 549
file #00 16.03.16|16:16: 02
file #01 16.03.16|16:23:30
testl 17.03.16|09:1%: 36
File #02 17.03.16|09:15:40
CoxpaH. MHpopM . ([ 09: 19

PucyHok 10.18 lNMamaTtb

[na coxpaHeHus TeKyLMX HACTPOEK U pe3ynbTaTtoB MNPOBEAEHHbIX TECTOB
HeobxoOMMO MepeBecTU Kypcop Ha CTPOKYy «TeKyuw,. HacCTp.» U HaxaTb
knaBuwy «CoxpaH.». [locne 4ero MOXHO BBECTM MMS 3anuUCuU U HaxaTb
knaeuwy «CoxpaH.».

[nsa 3arpyskn vnu yganeHus paHee COXpaHEeHHbIX 3anucen Heobxoammo
NnepeBecTn Kypcop Ha CTPOYKY, cogepxallyo Tpebyemylo 3anucb U HaxaTb
Knaeuwy «3arpys.» unm «YaanuTb» COOTBETCTBEHHO*.

3aknagka «MHdopmauua» nmeeT crneagyroime nons:

3aHATO — KONMYECTBO 3aHATOM SHEProHEe3aBUCUMOW NaMATH, BblpaXkKeHHoe
B MPOLIEHTAX.

CBoGogHO -— Konmn4yecTBO CBOOOAHOM SHEProHEe3aBUCUMOM NaMSATW,
Bblpa)eHHOe B MpoLeHTax.

* I'IpumeanMe: npl/l BKIMIOMEHHbIX TeCTaxX 3alpy3ka HacCTpoeKk WU
pe3yrnbTaTtoB U3 NamMmAT HEe BO3MOXXHA. Heobxoanumo cHavyana ocTaHOBUTbL BCE
TeCTbl.
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10.19. MapameTpbl HTEepchencoB

MeHio «lMapameTpbl uHTepcdencoB» oOTODOpaxaeT HaACTPoOMKM Ons
namepuTenbHbiX noptoB A, B n nopta yganeHHoro ynpasneHna LAN.
Bua meHio «MapameTpbl MHTepdencoB» NokasaH Ha pucyHke 10.19.1.

MopT A MopT B I'h:lpT ¥.¥np.
0016

PucyHok 10.19.1. MNapameTpbl MHTEPENCOB

N3 pasgenoB meHwo «lMapameTpbl MHTep¢gencoB» OTKPLIBAOTCSH MEHIO
HaCTPOEK AN KaXXaoro u3 nopTos.
Bua meHto HacTpoek npeacrtasneH Ha pucyHke 10.19.2.

100F

Yo wLAN Y MPLS
NopT A

CKOp. )10 100 pM]L1000
Dynnekc MHDx  MIFDx
MAZ Anpec O0:50:C2:F9:C3: 78
IF Anpec
Macka nolce T
L=

o 16:10

PucyHok 10.19.2. NapameTpbl nHTepdencos. Obuime
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MeHio napamMeTpbl UMHTEPMENCOB Kaxaoro u3 MNOPTOB COAEPXKUT TpwU
3aknagkn: «Oowme», «VLAN», «MPLS».

3aknagka «O6wue»

CkopocTb — BbI6Op CKOPOCTM nepenayn gaHHblx. [1pu yctaHoBke dnaros
«10», «100», «1000», coeounHeHue KOHMUIypupyeTcss aBTOMAaTUYEeCKM Ha
MaKkCcMMarnbHOW BO3MOXHOW 13 BblOpaHHbIX CKopocTen. [pu ycTaHOBKE TONbKO
OQHOro dnara coeguHeHue  KOHurypupyeTca  NPUHYAUTENbHO  ANS
BblbpaHHOM ckopocTu®. [lpu cHATMM Bcex (pnaroB aBTOMaTUYECKU
BbICTaBMIAKOTCA aKTUBHbIMW BCE bnarn CKOpOCTU ANs TeKyLero nopra.

AOynnekc — BbLIOOp pexuma coeguHeHna nonygynnekc (half duplex),
nonHbin gynnekc (full duplex), npu ycTtaHoBke COOTBETCTBYIOLINX pnaros
«HDX» nnun «FDX», nnbo aBTOMaTM4eCKU, Npu OOHOBPEMEHHOW YCTaHOBKE
oboux ¢pnaros.

MAC Appec — MAC-agpec HacTpamBaemoro nopta**: A, B unn LAN; no
ymMonyaHuio B npubope ycTaHoBneHbl mHausuayanbHble MAC-agpeca gns
BCEX MOPTOB M3 PUKCUPOBAHHOIO 3a MpPomM3BoAUTENEM AnanasoHa aapecos,
HO NoBon agpec MOXET ObITb U3MEHEH BPYYHYIO.

DHCP*** — npun BknioyeHHON doyHKuuK, IP-agpec nopTa, macka noacetu m
apyrve napametpbl 6yoyT nony4vyeHbl asTomaTmnyeckm ot cepsepa DHCP.

IP Aapec — IP-agpec noacety;

Macka noaceTu — macka noaceTy;

Wno3 — wnto3 noagceTw.

MpuMeHeHne HacTpoeK MNPOUCXOOUT MO HaXaTul KHOMKN «3apaTtby,
KOoTopasi NOABNSAETCSA NP N3MEHEHUM TEKYLLMX OOLLNX HACTpOEK.

* MpuMmeyvaHue: Npu ontndyeckom coegmHeHun vyepes SFP-moaynn Bbibop
CKOpPOCTW nepefaym Bcerga ocyuwectensercs asTomatmyeckn Ha 1000 M6uTt/c
BHE 3aBMCUMOCTU OT YCTAHOBIEHHbIX (pfiaros.

** NMpumevaHme: Hosoe 3HauveHne MAC-agpeca nopta BCTynaeT B CUny
TOMbKO Nnocrne nepesarpyskn npunbopa.

*** [Ipumeyvanue: [lpn BkoYeHHOU yHKUMM LWnend Ha paHHOM
nHtepgence npotokon DHCP pabotate He ©6Oyamer. Heobxoaumo
npeaBapuUTEnbHO BLIKITOYATL LWNEnd 1 nonydnTs HacTporkm no DHCP.

3aknapgka «VLAN»

VLAN**** — gkritodeHune/BbikntodeHne napameTtpos VLAN (B cooTBeTCTBUM
co crtaHgaptamun |IEEE 802.1q, IEEE 802.1p). MoxeT npuHumMmaTb 3Ha4vyeHue
paBHoe konundectBy VLAN Teros ot 0 o 3, KOTopble HeO6XOANMO BCTaBUTb B
kagp. lMNpu 3HavyeHnn pasHom 0, Tpadmk reHepupyetca 6e3 VLAN. CmeHa
konimyectea VLAN TeroB npoucxoauT nNoO HaxaTuio krnasuw «BnpaBoy,
«BneBo».
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TPID — ngeHTudmkaTop NpoTOKOS1a TErMPOBaHUA.

PCP — npuoputeT nepepaBaemoro Tpaduka (ana crtaHgapta |EEE
802.1p).

VID — wageHtudukatop VLAN anuHon 4 6anTta, MOXHO YyCTaHaBnMBaTb
3HavyeHunsa B Anana3oHe 0-4095.

**** MpumevaHne: OpHa wmeTka VLAN 3aHumaer 4 6Gawnta. [lpwu
BKNOYeHHbIX mMeTkax VLAN, u3-3a yBenuyeHus OnuHbl noren 3anosiHeHus
KagpoB MUHUMarbHble ANMHbI ByayT coctaBnaTb 68 6anTt ans ogHoro VLAN-
Tera, 72 6anta — ana gByx, 76 6ant — gna Tpex. [pu ycTaHOBKE MEHbLUNX
AJIMH KagpoB B TecTax ¢ reHepaunen Tpaduka byaeTt BblgaBaTbCsl COOOLLEHNE
06 ownbke. Tect RFC2544 co 3Ha4yeHUAMU OMWH KagpoB MO yMOSYaHuoo (C
ANMHOM KaapoB 64 6anT) 3anyckaTbcs He byaer.

3aknapka «MPLS»

MpumeyaHue: YnpaeneHne HacTpokamn MPLS gaBngetcsa onuyuen
npunbopa «08-MPLS».

MPLS* — BkntoveHune/BbIko4eHne napametTpoB MPLS. MoxeT npyHumaTthb
3HadeHne paBHoe konuyectsy MPLS metok ot O go 3. llpwu 3HayeHuw,
paBHoM 0, Tpaduk reHepupyetca 6e3 MPLS meTtok. CmeHa konndectsa MPLS
METOK NPOMCXOAUT MO HaxaTuio Knasuw «BnpaBo», «BneBox.

Value — 3Ha4YeHne MeTKM.

QoS — knacc obecnyxmnBaHusa kagpa.

TTL — BpemMs XU3HU Kagpa.

*NMpumevanmne: OgHa meTka MPLS 3aHumaeTt 4 6anta. lNpn BKIOYEHHbIX
MeTkax MPLS, wn3-3da yBenuyeHuss OfuHbl MNonen 3anofiHEHUS KagdpoB
MUHUMarnbHbIE ANUHbI ByayT cocTtaBnATb 68 6ant ans ogHoro MPLS-Tera, 72
banta — gna gByx, 76 6ant — gna Tpex. [lpn ycTaHOBKE MEHbLUMX OSfNH
KagpoB B TecTax C reHepauuen Tpaduka 6yneT BblgaBatbcs coobueHne ob
owmnbke. Tect RFC2544 co 3HayeHMs MM ONWH KagpoB MO yMOSYaHuo (C
AnvHoW kagpoB 64 6anT) 3anyckaTtbCcs He byaer.

MNpn ogHoBpemeHHOM BKMtoYyeHUn MeTok VLAN u MPLS mMmuHumanbHas
ANVHAa Kagpa yBennyinBaeTca CyMMapHoO.

10.20. YpaneHHoe ynpaBrieHue

YpaaneHHoe ynpaeneHne npubopom MAKC-EM nossonsiet npounssBoanTb
HacTPOMKM napameTpoB npubopa, HACTPOMKM TeCTOB, 3anyckaTb TeCTbl,
npocmMatpueBaTtb W COXpaHATb pes3ynbTaTtbl TecToB. [Ona yaaneHHoro
ynpaBneHus B npubope npegycMoTpeH oTAaenbHbIn nopT LAN.
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10.20.1. YaaneHHoe ynpaBrneHue no Ethernet

NMpumevaHue: YpaneHHoe ynpaeneHne no Ethernet asnaetca onumen
npnbopa «04-RC».

Ona ynpaBneHns npubopoM HeobxoOMMO MOAKMYUTL €ero K CeTu
naTtykopaom Kk pasbemy LAN (cMm. PucyHok 4.1.4). Heobxoanmo npounsBecTu
HacTpomkn TpeTbero Ethernet-uHTepdenca cnyxawero Ana yaaneHHoro
ynpaeneHusi B MeHo npubopa «lMapameTpbl nHtepdencon», ganee «Mopt
Y. ¥Ynp.» (cm. PucyHok 10.19.1).

[V} MAKC-EM(B) Yaanerroe ynpagnerne e

Hacrpoikn O Mporpamme

MoarknoqeHine yepes Ethernet MopT A MNopT B -

1P| 192, 168.000

' YCTPOIRCTE KC-EM o o

CepuitHelit Homep: 358
CPU: 0.33.13FPGA: 2.4.11 Tx: 0,000 BuTfc Tx: 0,000 GuTfC
Penus: 1.17¢ R 0,000 BuTfc Rx: 0,000 BuTfc

Tect RFC-2544 (Mopt A)

l £ | Mpouecc A “ & 5| Mpouecc B
‘ HacTpaku Kaapos I HacTpoiiki Tecta | WsmepeHua |

MponycxkHas cnocoBHocT | Sanepra I MoTepn Kaapos I MpeaenbHas Harpyska

\ @ TecT Kkabiena [m Tect RFC-ZE%]
Cratyc Kaap, & Harpyska, % Mpon. cnocoén, L1 Mpon. cnocoBh. L2
[ @gg - m o] T 100 1000 Méur/c 761.905 MBur/c
] TecT mHoronoT. TpansuT 5 5

oK 128 100 1000 MBur/c 864.865 MBut/c

QK 256 100 1000 MBur/c 927.536 MBur/c
l m IuTTep “ (m TCP/IP 0K 512 100 1000 MBur/c 962406 MBut/c

oK 1024 100 1000 MBur/c 980,843 M6ur/c
l M} sERT “mﬁ” Tpaama] oK 1280 100 1000 Méur/c 984,615 M6ur/c
2 oK 1518 100 1000 M6u/c 986,996 M6/
Qtin

m DAM @{:} LUnesid

l [Bi=) | HacTpoiiku l l CratucTika ]
Mepenaya daiinos

(@) Cron  ||w nWMEHMTnI [ﬂﬂ-ynnnuanmm] le cﬁpocmbl
=

PucyHok 10.20. Nporpamma yaaneHHoro ynpasneHus no nopty Ethernet

10.20.2. PaboTa ¢ nporpamMmon yaaneHHOro ynpaBrieHUs

Heobxogumo 3anyctutb nporpammy EMRemote.exe. Bug gmanorosoro
OKHa nporpammbl rnokasaH Ha pucyHke 10.20. lNMporpamma aBnseTca eanHOW
ana npmnbopoe MAKC-EM n MAKC-EMB, HOo ynpaBnaTb e€anHOBPEMEHHO
MOXET TOSIbKO O4HMM NpUBopoMm.

Ons ynpaeneHnss no nopTy Ethernet B o6bnactm nporpammbl
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«MopknoyeHne 4epe3 Ethernet» B none BBoga «IP» BBectn IP-agpec
TpeTbero Ethernet-uHtepenca npnbopa n Haxatb KHOMKY « CoeANHUTB Y.

B cnyyae ycnewHoro coegMHeHnst B CTPOKE COCTOSIHUS A0SMKHA NOSIBUTLCS
HaanuMCb O TWUME MNOAK/OYEHHOIrO YCTPOWCTBA, Takke MOSBATCA 3HayeHust
Bepcun npowmBok CPU, FPGA, Homep penusa 1O u cepuiHbln HOMEp
npnbopa, a 3aknagku MamepuTernbHbIX (PYHKUMA OOIKHbI CTaTb aKTUBHbLIMMW.
Ecnn TpebyeTca pasopBaTb CBA3b, Hanpumep, Ansi 06HOBNEHUS MUKPOKOLOB
npudopa nnu NoaknveHns gpyroro npnbopa, Heob6XxoaMMO HaxaTb Ha KHOIMKY
«Pa3beanHUTbY.

PyHKUMOHAN  yOaneHHoOro ynpasBfieHUs  aHanormyeH  (pyHKUMoHany
npmnbopa.

CocTosiHne naMepuTernbHbIX NOPTOB OTOBpaXkaeTCca B BEPXHEN CTaTyCHOMU
rpynne «Mopt A» n «Mopt B». 3HadyeHna oOHOBMATCA aBTOMaTUYECKM C
4acToTOoM pa3 B cekyHAy. [pynna cogepXuT yeTblpe uHamkaTtopa: Test, RX,
Tx, Link (cneBa HanpaBo). B 3aBucmMmoctn OT pexumoB paboTbl npubopa
MHOMKATOPbl MOTYT MNOKa3biBaTb Pa3fMYHYy0 CTaTyCHYK UHopMaumio.
3Ha4yeHNna WM noacBeTka  WMHAMKATOPOB  COOTBETCTBYET  3HAYEHUAM
cBETOAMOOHbIX MHANKATOPOB Npubopa 1 nognucsam K HuUm (cm. n. 4.1.1).

MHaonkaTopbl Test ykasbiBalOT HA TO, YTO MOPT 3aHAT BbINOSIHEHMEM TecTa.
Mognucu nHgukatopa Test MmoryT 6bITb CreayoLwero cogepXaHus:

BERT — nopT 3aHAT npuemMoMm unu rnepegadvyen tpadpuka BER TecTa;

CAB — nopT 3aHAT nepegavyen n npueMom CUrHanoB Tecta kabens;

DNS — nopt 3aHAT nepefadven v npneMom kagpos Tecta DNS;

JIT — nopT 3aHAT npMemMom unn nepegaden Tpaduka Tecta «lMakeTHbIN
DKUTTEP>;

LB1 — BkntoyeH pexum «LlWnend» nepeoro ypoBHs;

LB2 — BkntoveH pexunm «Lnend» BTOporo ypoBHs;

LB3 — BkntoyeH pexum «LlWnend» TpeTbero yposHs;

LB4 — BkntoyeH pexnm «LlWnend» 4eTBepTOro ypoBHs;

MS — nopt 3aHAT nepejaded U npuemom Tpaduka TecTta
«MHOronoTo4YHOCTbY»;

OAM — BKIOYEH aKTUBHbIN pexum OAM;

PING — nopT 3aHAT nepegavyen n npuemom Tpadumka Tecta « X0o-3anpocy;

PTP — nopt 3aHAT npuemMoMm unu nepegavyen gaHHbolx tecta «PTP»;

RFC — nopt 3aHAT npuemoM unn nepegaden tpaduka tecta «RFC 2544,

TCPC — nopT 3aHAT npuveMoM Wnn nepegadvyen Tpaduka TecTa
«TCP - KnueHT»,

THRU — BbiGpaHO MeH0 «TpaH3nT», NMbOo BKIOYEH pexnm « TPaH3UTY,

TRT — nopT 3aHAT nepefavyen n npmemMom Kkagpos Tecta «MaplipyT»;

TRAF — nopT 3aHAT npMeMoMm unu rnepegavyen gaHHbIX Tecta Tpadmka.

MHomkatop RXx oTobpaxaeT cocTosiHMe npuéma pfaHHbiX. [loacBeTka
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nHamMkKaTopa RX 3eneHbiM LBETOM cooblaeT O TOM, YTO NOPT 3a4enCcTBOBaH
npwn npueme Tpadmka.

MHoukaTtop Tx oTobpaxaeT nepegadvy AaHHbIX. [loacBeTka noanucn K
NHOMKaTopy TX XenTbiM LBETOM coobuaeT O TOM, YTO NOPT 3adencTBOBaH
npu nepegade Tpaduka.

Muhonkatop Link oTobpaxaeT cocTtosiHne coeauHenus. [loanucmn K
nugmkatopy Link oTobpaxalT 3HayeHMe CKOpPOCTM nepefaynm u pexuma
aynnekca: 1000 ana 1000BASE-T n 1000BASE-X, 100 gna 100BASE-T, 10
ana 10BASE-T, NS — cuHxpoHusauusa otcytcteyeT. Cumson «H» obosHavaet
pexum nonyaynnekc, cumeon «F» 06o3HavYaeT pexxnm NonHbIA gynekc.

Hwke wnHOuMKaTOpoB OTOOpaalTcsaA 3HA4YeHUs1 CKOPOCTEN Mpuema wu
nepefayn pdaHHblX Ha uWHTepdencax B eguHuuax ©6ut/c. 3HadeHue
napamMeTpoB MOXHO WHTEpNpeTupoBaTb Kak MrHOBEHHble 3HayeHus
NHGOPMALMOHHBIX CKOPOCTEM MpueMa W nepegadn OdaHHbiXx 0e3 yyeTa
npeambynbl, MEXKaapOBOro MHTEpPBAra 1 pasgenutens Havana kagpa.

KHonkun «IMpouecc A» n «lMpouecc B» nepekntovaioT BbIbOp nopTta Ans
KOTOPOro oTobpa)kaeTcsi MEHIO.

TecTbl U QyHKUMM Npubopa BbIHECEHbI B (OYHKUMOHASbHbIE 3aKfagKu,

HaxoasdLwmecs B neBon 60koBon naHenu. PyHKUMOHAbHbIE 3aKaaKu:

— «TecT Kabena»;

— «Tect RFC-2544>;

— «TecT MHOronoT.»;

— «TpaH3uUT»;

— «[xuTTep>»;

— «TCP/IP»;

— «BERT»;

— «TecT Tpadumka»;

— «OAM»;

— «lWnend»;

— «PTP»;

— «HacTtpounkun;

— «CTtaTtncrtukar;

— «[lepenaya cpannoB».

HacTponkn Bcex TecToB M (PYHKUMW aHaSIOMM4YHbl TecTaM U PYHKUUAM,
peanu3oBaHHbIM  C  MOMOLLbID  9KPaHHOrO  MeHw  npubopa  (cm.
cooTBeTcTBYylOLmMe NyHKTbI 10.4 - 10.19).

Mocne M3MeHeHus 3Ha4YeHUn nObIX HacTpoek HeobxoauMO HaXxumaTtb
KHOMKMN «MpUMEeHUTb», Npu 3TOM HOBblE 3HAYeHWUdA nepefarnTca Ha npubop.
Ecnn HeobxognMmo BepHYyTb HACTPOMKM K 3HAYEHWAM, COXPaHEHHbIM B
npuodope, Hy>XXHO HaXkaTb KHOMKY « COpoCUTb». 3Ha4YeHns pe3ynbTaToB TECTOB

74



N cratucTnyeckass MHdopmaumna oBHOBNAIOTCA aBTOMaTUYECKM C 4YacTOTOW
pa3 B cekyHAy. 3anyck TecCTOB OCYLLEeCTBMNAETCA Mpu HaXaTuUu KHOIMKK
«Ctapt», «Ctapt A->A», «Ctapt A->B», «Ctapt B->A», «CTapt B->B» B
3aBUCMMOCTU OT BO3MOXHbIX U TpebyeMbIX TONOMOrMn NPOXoXAEeHNs TecTa.

10.20.3. NMepepnayva hannoB oT4yeTOB

CosgaHue ot4yetoB Ha [IK B nporpamme yganeHHoOro ynpaslieHUs
ocywlecTBnsieTcs Ha 3aknagke «lMepepaya cpamnoBy. [Ans otobpakeHus Bcex
COXpaHEeHHbIX paHee Ha npubope annoB HeobxoaMMO HaxaTb KHOMKY
«ObHOBUTbLY», ecnu nocne Bblbopa 3aknagkM nporpamMmMbl  yOaneHHoro
ynpaeneHus «lMepepayva cpannoB» Ha Npubope Oblnn CoXpaHeHbl HACTPOMKM
B MeHto «MamaTby». [anee crneayet BbiOpaTh OANH U3 hannoB ¢ HacTponkamum
N pesynbTatramv, OTMETUTb riaramm Xenaemble OT4YeTbl TeCTOB
«Ctatnuctuka», «BERT», «RFC -2544», «Mapwpyt», «DKutTep», «3dXo-
3anpoc», «TecTt Tpacpumka», «Tect MHOronoTto4yHocTn», «PTP», «Y.1564» n
ckadaTb dann ¢ NoOMOLLbI0 KHOMKN «Co3patb oT4yeT». [1pn 3TOM npoucxoaut
coxpaHeHune oT4yeToB B dopmarte *.pdf Ha [MK. B BbibpaHHON anpekTopun
NnosIBUTCA OTAeNnbHas nanka, uMewLllass Takoe Xe WUMA, Kak U dann Ha
npuodope.

[Ans coxpaHeHna anna Cc HacTponkamy B nporpamme yaaneHHoro
ynpaBneHusi, HeobxoauMo HaxaTb KHOMKy «COXpaHUTb HaCTPOUKM», B
NosIBUBLLEMCS OKHE BBECTU UMSA coxpaHaemMoro dpanna n HaxaTtb «OK». Hepes
CEKyHAy HOBbIN dhann oTobpasnTcs B CNUCKE BCEX COXPaHEHHbIX dhalnnoB B
nporpamMme yganeHHoro yrnpasneHus.

PaHee coxpaHeHHble (ainsnbl C HacTponkamu Ku pesyrnbTaTamMym MOXHO
3arpy3mtb WM yganutb C MOMOLLBIO KHOMOK «3arpy3uTb HaCTPOUKU» U
«Ypanutb  HacCTPOMKM»  COOTBETCTBEHHO, npeaBaputeribHO  BblbpaBs
3arpyxaembln Unu ygandemosin cpann.

CHMMOK 3KpaHa

[Ana cHumMkKa akpaHa npubopa HeobxoaMmo HaxaTb Ha KHOMKY «CHMMOK
3KpaHa», pacrnonoXeHHon Ha 3aknagke «lMepepava dannoB», nocne 4yero
NOSABUTCS AManoroBoe OKHO ANs coxpaHeHus danna B popmate *.png.

10.21. HacTpounku n onuum npmndopa

10.21.1. O6LiMe HACTPOMKM

Buo meHio «HacTtpomkm npubopa» 3aknagka «O6wme» nokasaH Ha
pucyHke 10.21.

K« »
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A3bIK — BbIGOp A3blka nHTepdenca: Pycckuin, English.

CepuinHbIN HOMep — oTOBpaXkaeT CepUNHbLIN HOMep Npubopa.

Bepcua IO - otTobpaxaeT Bepcud BCTPOEHHOro MPOrpaMMHOro
obecneyeHnsa npubopa (Homep penusa NMO).

COpoc Kk HacTpoukam no ymosn4yaHuwo — QyHKUMA Bo3BpaTta npubopa K
3aBOACKMM HacCTpoMkaM BO Bcex MeHw. [Npn HaBegeHun Kypcopom Ha none
nosBnsAeTcs kHornka «Copocy», KOTOpyo HEOBXOAMMO HaxaTb.

1000F 1000F

[ SBue \Z

AzbIK WIPyC [ ]Eng

CepliHeld HoMep 00311

Eepcwa NO 1.17a

COPOC K HACTRPOWKAM MO WMONYaHMK
o 11: 508

PucyHok 10.21. HacTtpouku npubopa

10.21.2. Onuumn

HononHutenbHaa dyHkumMoHanbHocTb npubopa MAKC-EM gpoctynHa npwm
3aKka3e COOTBETCTBYHOLIMX onuuin. YToObl BKMAOYUTL OOHY WIIM HECKOSbKO
onuMMn HeoBXoOMMO MNOMYYUTb KMKY akTUBauMuM OMNUUK, KOTOPbIN ABNSEeTCS
NHOMBUAYaANbHbLIM NS Kaxgoro cywectsytowero npnbopa MAKC-EM.

OKpaH coaepXuT none:

Kntoy — none, B KOTOpoe HEOOXOAMMO BBECTU KitOY, OTKPbIBAIOLLMIA ONLNN
npudopa. Ecnv gnuHa knoya MeHblUe KonudecTBa 3HAKOB MOMs, YUCHO
Heob6xoaMMo BBECTU B Mnaglume paspsabl. [locne BBoaa krntoda Heobxoammo
HaXaTb Ha KHoOMKy «AKTUB.». [locne aktmBauun none «Knwu» otobpaxaet
HyrneBoe 3Ha4YeHue.

NMpumeyaHue: Ecnn B pesynbTate HenpasWibHbIX OEACTBUN UMK eLle
KaknM-nmbo cnocobom paHee aKTUBUPOBaHHbIE onNuMnm  cOPOCUNUCH,

HeobGxoOuMO cBsi3aTbCA CO  CNy0OoW noadepXku U3rotoButens  Ans
NONyYeHus Krova.
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Ecnn aktuBauust onuuMm yCTPOWMCTBA npolufia ycnewHo, B nporpamme
yOaneHHoro ynpaBneHnsa pas3bnokupyoTca KHOMKWM, a B MeH npubopa
pa3dnoKMpYyTCA NyHKTbl, OTBEYAOWME 3a COOTBETCTBYOWME DYHKLUMN, HUXKE
nons «Knru» oTtobpasarcs HasBaHWA aKTUBMPOBAHHbLIX OMuUUK. 3Ha4YeHue
nons «Knrw4y» nocne aktmeaunmn otobpaxaetcs Hynamu. lNepeyeHb Ha3BaHWU
cywiecTBytowmx onunn npnéopa MAKC-EM npegcrasneH B Tabnuue 10.21.

Tabnuua 10.21

HassaHue Onuumn OnucaHune
04-RC YpaneHHoe ynpasneHue no Ethernet
04-PDV 3amepeHne nakeTHoOro pxutrepa
04-MPLS Hactponku nonen MPLS nakeTta
04-MS MHOronoTo4HOCTb
04-PTP N3amepeHne BpemeHHOW cuHxpoHmnsaumm PTP IEEE1588
04-1564 NamepeHne Y.1564

10.21.3. flata u Bpems

MeHto oToDpaXkaeT TekyLume HaCTPOMKM AaTbl N BPEMEHM.
[arta — yctaHoBKa 1 oToOpaXkeHne TekyLlen gaTol.
Bpems — ycTaHOBKa 1 0TODpaXXeHne TEKYLLEro BPEMEHMN.

10.21.4. AKkymynsiTop

HanpsikeHne — oTobGpakaeT 3Ha4yeHWe HanpskeHns B BOSibTax Ha
akKkyMynsiTopHon ©Oartapee (HopManbHbI pexum paboTbl aHanmsaTopa —
Hanps)xeHne He Huxe 6 B).

3apsa — npu yCTaHOBIIEHHOM (piare NpoucxoguT 3apsn akKyMyrsiTOpOB.
YcTtaHoBka hnara npu NOAKIOYEHHOM BHELUHEM WCTOYHUKE MUTAHUA MOXET
OCYLLECTBNATLCS KaK BPYYHYIO, TaKk 1 aBTOMATUYECKM NPU OOCTUXKEHUN YPOBHS
HWKHEro nopora 3apsiga akkymynatopoB. CHATMe dara Takke MOXHO
NPOM3BECTU BPYYHYIO, B NPOTUBHOM Cllydae aBTOMaTM4YeCKoe CHATME Oyaer
npousseneHo nocne 14 yacos 3apsga. [Npubop 3apsikaeTcsa BO BKIKOYEHHOM
COCTOSIHUMN.

10.21.5. Aucnnen

MeHio oOTOOpa)kaeT TeKyliue HaCTPOMKM SPKOCTU U KOHTPACTHOCTU
avcnnes npuoopa.
APKOCTb — HACTPOMKa APKOCTU N30GpaKEHWS;
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KoHTpacTHOCTb — HacTpomka KOHTPACTHOCTM N300paXKeHus.

10.21.6. SFP

B MeHto oTobOpakaeTcs cregyowas nHpopmaums

NMpounsBoautenb — npounssoantens SFP moayn4d. Npu BbIHYyTOM Moayrne
none otobpaxkaeT 3Ha4YeHne «HeLOCTYMHOY.

CepuUMHbIN HOMEp — CepUrHbIA HOMEpP MOoAyNns Mo HOMEHKnaTtype
npou3BoanTenNs.

PeBu3una — sepcus moayrnsi N0 HOMeHKNaType npousBoauTenNs.

Hdata — gata npomsBoacTea.

Homep naptMm — Homep naptuMm Mogynd NO  HOMEHKnaTtype
npoussoanTens.

TemnepaTtypa — Tekyllee 3Ha4YeHne TemnepaTypbl BHyTpU Moaynsa®.

BX. MOWHOCTb — UBMEPEHHOE 3HAYEHME BXOQHOMN MOLLIHOCTU ONMTUYECKOro
curHana®.

*NMpumeyanne: He Bce SFP moaynu npenoctaBnsilOT OOCTOBEPHYHO
MHOPMaLNIO MO AaHHbIM NonsaM. HeobxoauMo YTOYHATL Y Npomn3BoauTENS
Moaynen.
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11. MeToauka noBepKku

HacTtoawaa metoauka yctaHaBnuBaeT MeTOAbl U cpeacTBa NepBUYHON U
nepuoguMyeckon  MOBEPOK  TeCTepOB-aHanM3aTopoB  MaKeTHbIX  ceTeu
MAKC-EM, panee TectepoB, Bbinyckaembix 3A0 HIMM «KOMETEX»,
r. CaHkTt-lNeTepbypr, HaXOOAWNXCA B SKCMSlyaTauum, a Takke nocrie XxpaHeHud
N peMOHTA.

Me>XnoBepo4yHbIN MHTepBan — 2 roga.

11.1. Onepauunuv noBepkKu

TexHnyeckoe obcnyxmBaHne npubopa CBOAUTCA K MNepuognyecKomy
BHELLUHEMY OCMOTpPY 6roka nuTaHus Npubopa n LWHYPOB C LEenblo coaepXxaHng
B MCNPaABHOM N YNCTOM COCTOSIHUM.

11.1.1. MNpwn npoBeaeHNN NOBEPKN LOSMKHbI OblTb BbIMOMIHEHbI CReayowme
onepauum NoBepku, ykasaHHble B Tabnuue 11.1.

Tabnuuya 11.1

[MpoBeneHmne onepauumu npu
MyHKT poBen pay, Y
Ne | HaumeHosaHwue onepauum NepBMYHON | NepPUOANHECKOV]
METOOMNKM
rnosepke noBepke
1 | BHewHun ocmMoTp 11.7.1 [a [a
OnpoboBaHue 11.7.2 [a [a
OnpepgeneHne norpewHoctTn | 11.7.3 [a [a
TaKTOBOM 4acTOThl
4 | Onpegenenuve norpewHoctn | 11.7.4 Ha Het
Nno YactoTe npu nepeaade
nosie3Hon nHgopmaumm
5 | OnpegenexHue norpewHoctn | 11.7.5 Ha [a
N3MepeHnNa KonmyecTaa
MHJOpMaLInK

11.2. CpeactBa noBepKu

11.2.1. Tlpn npoBedeHUN NOBEPKN OOSMKHbI MNPUMEHATLCA CpeacTBa
NoBepKW, ykasaHHble B Tabnuue 11.2.
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Tabnuua 11.2

Homep nyHkTa
METOINKN HanmeHoBaHue n TMN cpeacTBa NoBEpPKU, METPOSIOrN4eckme
XapakTepPUCTUKN
NoBEpPKU
11.7.3,11.7.4, |YacTtoTOMEp 3NEKTPOHHO-CHETHbIN Y3-63/1:
11.7.5 0,1 'y — 1500 Mr'y, (0,03-10) B,
+5-107f+1 eq. cueta; 21 MOwm

11.2.2. [lonyckaeTca ucnonb3oBaTb ApyrMe cpeactsa  MOBEpPKM C
aHanornyHbIMM MeTPONOrMYEeCKUMN XapakTepUCTKaMu.

11.2.3. CpeacTtBa NoBepKN OOIMKHbI ObiTb MCMPaBHbI, NOBEPEHbLI N UMETL
CBUOETENbCTBA O NOBEPKE.

11.3. TpeboBaHuA K KBanudpukaumm

MoBepka OOMKHA BLIMNOMHATLCA NMLAMW, aTTeCTOBaHHLIMM B KayecTBe
noBepuTenen paguoTEXHUYECKUX BENUYMH U U3YYUMBLUMMM  HACTOSILLYHO
MEeTOAMNKY 1 PYKOBOACTBA MO 3KCMnyaTaumm Tectepa u cpeacTs NOBEPKM.

11.4. TpeboBaHUA 6e30MacHOCTH

I'Ip|/| noBepke AOOJPKHbl BbIMOJIHATBCA MeEpbl B©e3onacHocTy, YKa3aHHblE B
pykoBOACTBAX U WHCTPYKUUAX NO J3KCrJiyaTaunn noBepdemMoro Ttectepa WU
cpencTB NOBEPKN.

11.5. YcnoBusa noBepku

11.5.1. Npn npoBeaeHUn MoBepPKM AOSMKHbI cobniogartbca cnegyowme
yCrnosus:
— TemnepaTypa okpyxawwen cpeapbl (20+£5)°C;
— OTHOCUTENbHaA BNaXHOCTb Bo3ayxa (65+15)%;
— artmocdepHoe aasrneHne (100+8)kla;
— HanpsbkeHue ceTtu nutanus (220+11)B;
— YacToTa npomsbliwneHHon cetun (50+0,5)M,.
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11.6. NoaroToBKa K noBepke

11.6.1. lNepen nposBedeHMEM TMOBEPKU criegyeT MpPOBepuUTb Hanuuve
aKcnnyaTtauMoOHHOW OOKYMEHTaUMN N CPOK OENCTBUA CBUOETENLCTB O NoBepKe
Ha cpeacTBa NOBEPKM.

11.6.2. Bknountb cpeactsa NOBEPKM U NPOrpeTb UX B TeYEHNE BPEMEHW,
yKa3aHHOro B MHCTPYKLUMKX NO 3KCnnyaTauun.

11.7. NMpoBeaeHne NOBEPKU
11.7.1. BHeWHUN oCcMOTp

BI/I3yaJ'IbeIM OCMOTpPOM npoBepPAETCA cooTBeTCTBUE n3genumn
TEXHNYECKOW OOKyMeHTauunm B 4YaCTnh KOMIUIEKTHOCTHU, MApPKUPOBKU ¢
YMaKOBKW. Takke npopepdaeTcA OTCyTCTBUE BUOAUMDbIX I'IOBpG)K,EI,eHMIZ,
LLeNOCTHOCTb COEAMHUTENBLHbIX Kabenen, 3aXXnMoB U pa3beMOB.

11.7.2. OnpoboBaHue

OnpoboBaHne NpPoOBOAMTCA MOCME O3HAKOMIIEHUS C PYKOBOACTBOM MO
akcnnyataumn. [lpoBepsAeTcsa BO3MOXHOCTb BKITOYEHUS TecTepa WU €ro
paboToCNOCOBHOCTb, a Takke COCTOsHMSA 3apsga ©Oatapenm u paboTbl C
MCMNOMNb30BaHMEM ajantepa/3apsgHoro ycTponmcTtea OT CETU MNEPEMEHHOrO
TOKa.

Mpn  npoBegeHum  onpoboBaHWs  TecTepa  MNPOBEPSIETCS  €ro
(PYHKUMOHMPOBaAHME  OT  3apsDKEHHbIX  akkymynsitopoB. B cnydae
HeobXoOAMMOCTN MPOM3BOAUTCA 3apsifka aKKyMynsTOpoB OT CETeBOro
agantepa nuTaHus, BXOoAdAWeEro B KOMMIEKT Tectepa. [lpoBepseTcs
BO3MOXHOCTb BblbOopa napameTpoB MHTepdencoB, o0OLWMX HACTPOEK,
YCTAHOBKM HACTpPOEK Mpouecca TeCTUPOBaHWs, TecTMpoBaHue kabensa u
paboToCNOCOBHOCTb B OCHOBHbIX pexmmax B cnepyowen
nocrnegoBaTenbHOCTMU.

11.7.2.1. MNpoeepsiembin  npubop MAKC-EM coegnHnte noptoMm A ¢
noptomMm B npu nomowm natykopga. B meHo «Hactponkn npubopa» BblbpaThb
«CBpoc K HacTpomkam Mo yMOSiYaHuo», HaxaTb KHomnky «C6pocy», BblbpaTb
BapmaHT «[a». B meHto «[pouecc B» — «lnend» yctaHOBUTL «YPOBEHDb 1.
Hanee BbiOpaTb MeHo «[llpouecc A» — «TepmuHan A>>A» — «RFC 2544,
HaxaTb KHOMKy «YMon4.» Ana Bo3BpaTa K HaCTpoMKkam TecTa Nno YMOMYaHWUIO.
Ha 3aknagke «3aronoBok» cHATb dnar «ARP—3anpoc», B kadyectBe MAC-
agpeca nony4vatens ykasate MAC-agpec nopta B, cHATb donar «YpoBeHb 3».
Otkntountb Bce TecTbl RFC 2544 kpome Tecta «[llponyckHas cnocOBHOCTLY.
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[Ons atoro cHATb hnarn «BbiNoNHUTL» B 3aknagkax «3agepxkar», «lloTepu
kagpoBy, «[1pegenbHasa Harpyska». HaxaTb KHONKy «[0ToBO». 3anyCcTuTb TeCT
RFC 2544 no kHonke «CtapT». HabntogaTb ycnewHoe npoxoxaeHme TecTta Ha
pasHbIX ANWHax KagpoB Ha U3MYECKOM YpPOBHE, MpU 3TOM 3HaYeHue
NPONyCcKHOM crnocobHocTn «V L1» gomkHo paBHATbCs 1000 MéuT/c.

11.7.2.2. lNpoeepsaembin  npuoop MAKC-EM coeanHutb noptoM A C
noptom B npu nomoLum natykopaa. Ha npoeepsiemom npmnbope BbiGpaTb MEHIO
«[pouecc B» — «llnend» n yctaHoBuTb «YpoBeHb 2». [lanee BbiGpaTb MEHIO
«[lpouecc A» — «TepmuHan A>>A» — «RFC 2544» wn 3anyctutb TecCT
NpOMNyCcKHOM crnocobHocTM K13 naketa TectoB RFC 2544 aHanormyHo
n. 11.7.2.1. HabnogaTb ycnewHoe npoxoXaeHue TecTa Ha pasHbiX ANUHax
KagpoB Ha KaHanbHOM YpOBHeE.

11.7.2.3. MNpoeepsaembin  npudop MAKC-EM coeanHute noptoM A cC
noptomM B npu nomowum natykopaa. Ha nposepsiemom npmnbope BbIOpaTh MEHIO
«[pouecc B» — «lnend» n yctaHOBUTL «YpoBeHb 3». [Janee BblbpaTtb MEHIO
«[Mpouecc A» — «TepmnHan A>>A» — «RFC 2544». Ha 3aknagke «3aronoBokK»
ycTtaHoBuTb pnarm «ARP—3anpoc» u «YpoBeHb 3», B kadyecTtBe |IP-agpeca
nonyvyatena ykasatb IP-agpec nopta B. 3anyctntb Tect npornyckHom
cnocobHocT K3 naketa TectoB RFC 2544, Habniogate ycnelwHoe
NPOXOXAEHME TecTa Ha pasHbIX ASIMHaX KagpoB Ha CETEBOM YPOBHE.

11.7.2.4. Npoeepsiembin  npubop MAKC-EM coegnHnte noptoMm A ¢
noptom B npu nomowm natykopaa. Ha nposepsiemom npndope BbIOpaTb MEHIO
«[pouecc B» — «Llnend» n yctaHoBUTL «YpoBeHb 3». [Janee BblIbpaTtb MEHIO
«[pouecc A» — «TepmmHan A>>A» — «Tect Tpaduka». Ha 3aknagke
«3aronoBok» ycTaHoBUTb drarn «ARP—3anpoc» n «YpoBeHb 3», B Ka4yecTse
IP-agpeca nonyyatena ykasatb IP-agpec nopta B. Ha 3aknagke
«[JononHuTenbHO» YyKasaTb criegylowme napameTpbl: Harpyska — 100%,
Mopor FLR — 0.00001, nunHa naketa — 64 6anta, JnutenbHocTb — 10 cekyHa.
CoxpaHuTb NapamMeTpbl, HaXxkaB knasuy « 0ToBO». 3anycTUTb TECT Tpaduka,
HaxaB knasuwy «CTtapT». HabniogaTtb ycnewHoe npoxoxaeHwe TecTta. B
MeHlo «CTaTucTukay HabnogaTb CTaTUCTUYECKYIO MHpOpMaLno Ha npueme u
nepenaye Ong BblOpaHHbIX KagpoB. AHanNorM4Ho MNPOBECTM 3amnyck TecTa C
HaCTPOWKOM ANWHbI KagpoB 1518 6anrT.

11.7.2.5. KoHTponupyeTcss  Hanudne  Tpebyembix  napameTpoB WU
cTaTUCTMYeCcKon uHopmMaumm B MeH npubopa «Crtatuctuka» un  ux
paboTOCNOCOBHOCTL B COOTBETCTBYHOLLMX PEXMMAX.
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11.7.3. OnpeaeneHve NOrpeLHOCTU TaKTOBOU YacTOThbl

OnpepneneHne norpelHocT OPMUPOBAaHMS ONMOPHOTO CUrHana TakToBOW
4acTOTbl MPOBOAUTCH C MOMOLLLIO YacToToMepa.

Cxema nogknoveHus YactoTomepa K npubopy npmBeaeHa Ha
pucyHke 11.7.
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PucyHok 11.7. Cxema noaxnio4eHns npy nposeaeHn NoBepKu

K1 — natykopg anvHoro 1-2 m;
A1 — gnarHocTnyecknn NepexoHuK;
Y1 — yactoTomep Y3-63/1 nnmn aHanormyHbIN.

Ha npubope MAKC-EM cbpocnte BHe HaACTpOMKM B 3HA4YeHUs nNoO
ymMon4yaHuo Yyepes MeHto «Hactponkmn npubopa», «Obwuer. BoikniounTtb BCe
TecTbl Ha noptax A n B u4epes meHw «llpouecc A» n «llpouecc B».
YctaHoButb pexum 1000BASE-T yepes meHo «[lapameTpbl MHTEpdEncoBy,
«lMopTt A» 1 «lMopT B», BbICTaBMB CKOPOCTb CUHXPOHM3auuun B 3HadeHue 1000.

UacTtoTtomep nogknwo4vaeTca K pasbeMmMy X2  ANMArHOCTUYECKOro
nepexogHuka. WamepeHHoe 3Ha4vyeHue AomkHo 6biTtb 125.00 MMy ¢
OTHOCUTESIbHOM MOrpeLHoOCTb0  25%10° (HaxoOuTcss B AuanasoHe OoT
124996875 no 125003125 ).
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11.7.4. OnpegeneHue nMOrpewHoOCTU MO YacTtoTe nNpu nepepaye
nonesHou nHdopmauum

OnpeneneHne norpewHoctn dopmupoBaHna 100% 3arpy3ku KaHana
NPOBOANTCA C MOMOLLBLIO YacToTOMepa, MOAKITHOYEHHOro K MNpoBEepAeMOMYy
Npubopy Yyepes ANarHOCTUYECKNN pasbemM.

Cxema nogknioyeHna npueBedeHa Ha pucyHke 11.7. Yactotomep
nogKnoYaeTcs K pazbemy X3 ANarHoCTUYEeCKOro nepexogHuka.

N3mepsaeTca 4vactota nepegadn 6anTtoB MHpoOpMaumMm npu reHepaumm
KadpoB C MWHMMaAnNbHO BO3MOXHbIM MEXKaapOBbIM WHTEpBasioMm Ans
HEeCKONbKMX AnuH KagpoB. Kaxabit cTpo® curHana ¢ pasbema X3
COOTBETCTBYET OOHOMY nepefaHHOMY 06anTy, ucknodas npeambyny u
MEeXKaapOoBbIN MHTepBar.

Mpoeepsembin npubop MAKC-EM coeanHuTb noptom A ¢ noptom B npwu
nomowm nartykopga. Ha npubope MAKC-EM BbIKNOYMTb BCE TECTbl Ha
nopty B yepes meHo «[lpouecc B». Habnogatbe oTcyTCcTBME noanncen noA
ceetogmnogom «Tect» nopta B. B wmeHwo «[lapameTpbl uHTEpdENCOB»,
«lMopT A» ycTaHOBUTb CKOpocTb coeauHeHus 10 M6ut/c. BbibpaTb MeHIo
«lMpouecc A» — «TepmuHan A>>B» — «Tect Tpadpumka». Ha 3aknagke
«3aronoBok» yctaHoBuTb pnarm «ARP-3anpoc», «YpoBeHb 3» U
«ABTomatnyeckun [P nonyy.». Ha 3aknagke «[JononHuTernbHO» yKasaTb
cnepywwme napameTpbl: Harpyska — 100%, [Mopor FLR — 0.00001, [OnwuHa
naketa B cooTBeTcTBMM C Tabnuuen 11.3, OnutenbHocTb — 20 cekyHA.
CoxpaHuTb napameTpbl, HaxaB KnaBuwly «[ 0ToBo». 3anycTuTb TeCT Tpaduka,
HaxkaB knasuwy «CtapT».

Bo Bpemsi npoBeaeHns Tecta namepsieTca 3HavyeHne 4actoTbl. AHaANOMM4YHO
npoBoAATCA namMepeHust ansa ckopocten coeamHeHmna 100 n 1000 Mout/c gns
KaXXgon AOnuHbl kagpa. CKopoCTb COeAUHEHUSsI yCTaHaBnMBaeTCA B MEHIO
«[lapameTpbl UHTEPGENCOBY, «I1opT Ax.

Paccuntatb abCcontoTHYO NOrpeLLHoCTb:

A=Fu-F1, rpe
Fuy — TakTOBas YacTtoTa, MI3MEPEHHAs YaCTOTOMEPOM,;
FT — TeopeTnyeckass BefnMYMHA TaKTOBOW 4acCTOTbl, BblYMCIIEHHaAs AOnd
Ka)Qon CKOPOCTU KaHana.

MakcumanbHas 3arpy3ka kaHana onpegensetcs no dgpopmyrne:

FT = 125xMx(L+8)/(L+20) MIw, roe
L — aAnnHa kagpa, 6anT.
M =1 My ana 1000BASE-T,
M =0,1 My ans 100BASE-T,
M = 0,01 My ana 10BASE-T.
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3HayeHna TakToBOoM YactoTbl FT B MU B 3aBUCMMOCTU OT CKOPOCTU

nepegayn w“ AOJINHbI

KagpoB NpUBEOEHbI

B Tabnvue 11.3. T[lpepnensbl

AonycTMumMon abCcontoTHOM MOrpeLHOCTM YCTaHOBKM TakKTOBOW 4YacToThl (C
y4eToM TemMnepaTypHOM HECTAabMNBLHOCTU U cTapeHns) +15 kiu.

Tabnuya 11.3

HnvnHa kagpa, 10BASE-T 100BASE-T 1000BASE-T
Gant
64 1,071 10,714 107,143
512 1,222 12,218 122,180
1518 1,240 12,402 124,025
11.7.5. OnpepeneHue NOrpeLHoCTH n3MepeHus Konun4yecTtBa
nHdopmauumu

Mposepsembin npuoop MAKC-EM coegmHute noptom A ¢ noptom B ¢
nomMowibto natykopga. Ha npubope MAKC-EM BbIkNouMTb BCE TECTbl Ha
nopty B uepes meHo «[pouecc B». Habnogate oTCcyTCTBME noanucen noA
ceBetoamonom «Tect» nopta B. B meHto «Ctatuctuka» Ha 3aknagke «O6imne»
BbICTaBUTb donar «ABTOMaTudeckoe o6HyneHue». B mMeHwo «[llapameTpsbl
nHTepdenco» — «lopT A» yCTaHOBUTb CKOPOCTb coeauHeHus 10 MéuT/c,
cHaB dnarm «100» n «1000». [danee BbibpaTtb MeHto «[llpouecc Ay —
«TepmunHan A>>B» — «TecT Tpadumka». Ha 3aknagke «3aronoBoK» CHATb
donar «ARP—3anpoc», yctaHoBUTb donarn «YpoBeHb 3» N «ABTOMaTUYECKUN
IP nony4.». Ha 3aknagke «[JononHUTENbHO» yKkasaTb Crieayrolime napameTpbl:
Harpyska — 100%, [Mopor FLR — 0.00001, OnuHa naketa — 64 06awTa,
OnutenbHocTb — 1 cekyHga. CoxpaHuTb napamMeTpbl, HaxaB KraBuwly
«loToBO». 3anycTntb TecT Tpadumka, Haxas knasuwy «CtapT».

OQHoOBpPEMEHHO C 3anyckoM TecTa MpPOBECTU W3MEPEHME C MOMOLLBIO
yacToToMepa, MNOAKMIYEHHOrO K  MpoBepsieMoMy  npubopy  4vepes
AnarHoctnyeckum pasbem. Cxema noAgkmnoveHus npmeegeHa Ha PucyHke 11.7.
YacTtoTomep noakntoyaeTcs K pasbeMy X3 OMarHOCTUYECKOro nepexogHuka.
N3mepaeTcsa KonmMYecTBO MNPUHATBIX OanT uH@opmaumm N4 C  y4eToM
npeambysnbl Kagpos, KOTopoe ByaeT onpenenaTbCsA KONMYECTBOM U3MEPEHHbIX
NMMYNbCOB.

Boibpate MeHwo «Ctatuctuka» u  ukcupoBaTb BenuumHy Nm  —
N3MEPEHHOE KONMYECTBO NPUHATBLIX 6BanToB Ha nopTy B. 3HavyeHne HaxoguTcA
Ha 3aknagke «O6wme», Ha nepecevyeHue crtondbua «[lMopT B», M CcTpokn
«RX 6anT».

AHaNorM4yHo NPomn3BecTn N3MepeHnsa ansa anuHbl kagpa 1518 6ant.

Paccuutatb abCcontoTHYO NOrpeLLIHoCTb:

A = NY*L/(L+8) — Nm, roe
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N4y — konmnyecTBO WHdopmauum B Oantax € ydeToM npeamOynbl,
N3MepPEHHOEe YaCTOTOMEPOM.

NM — KOnmMyecTBO MHgopmaumn B Oantax, unamepeHHoe npubopom 6e3
yyeTa npeambynbl.

L — anvHa kagpa, 6anrt.

AbGcontoTHas MNOrpelHOCTb M3MepeHust AomkHa ObiTb B AManasoHe
+1 OaunT.

11.8. OcpopmneHue pe3ynbTaToB MNOBEPKU

11.8.1. Pe3ynbTaTbl NoBepKn odoOpMNSAKTCA NyTeM 3anncu B paboyvem
XypHane u Bblgayn cCBUAeETernbCTBa YCTAHOBMEHHOMW OpMblI B Crny4vae
COOTBETCTBUA  TecTepoB TpeboBaHMAM, yKa3aHHbIM B  TEXHUYECKOM
AOKYMeHTauuu.

11.8.2. B cny4ae oTpuuaTesibHbIX pe3ynbTatoB [MOBEPKM Ha TecTep
BblJAETCS U3BELLEHNE O HEMPUIOLHOCTU C YKa3aHMEM MPUYMH BbIOPaKOBKM.
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12. TexHn4eckoe obcnyxuBaHue

12.1. TexHnyeckoe obcnyxmBaHne npubopa CBOAUTCA K Nepuognyeckomy
BHELWHEMY OCMOTpPY 610Ka nuTaHus Nnpudopa n LWHYPOB C LENblo COAEPXKaHUSA
B UICMPABHOM N YNCTOM COCTOSIHUN.
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13. TpaHcnopTUPOBKa U XpaHeHUue

13.1. Mpunbop, ynakoBaHHbIN B  WTATHyKO Tapy, paspellaeTcs
TpaHcnopTupoBaTb Npu TemnepaType Bosgyxa oT -25°C go +55°C wu
OTHOCUTESNIbHOM BNaxHocTn Bosayxa 95 % aBTOMOOWUITbHbIM TPAHCMNOPTOM, B
3aKpbITbIX XXeNe3HOA4OPOXHbIX BaroHax, repMeTUYHbIX OTansiMBaeMblX OTCeKax
camMosfieToB U Cyxux TpomMax cygoB. [lpyu  TpaHCNOPTUPOBKE  OOSMKHbI
cobnogaTbCca npasunia NepeBO3KU UM KPenneHus rpys3oB, OEWNCTBYHOLLUME Ha
COOTBETCTBYIOLLEM BUAE TpaHCcropTa.

13.2. TpaHcrnopTMpoBka npubopa aBTOMOOWSBbHBIM TPAHCMOPTOM MO
aoporam rnepBon KaTeropuym ponyckaeTcsa Ha paccrtosiHne o 1000 km co
CKOpPOCTbO A0 60 KM/Y, N0 Aoporam BTOPOW U TPETbEN KAaTErOPUN U IPYHTOBLIM
aoporam — Ha pacctosHue Ao 250 KM co ckopocTbio 40 Km/\.

13.3. lpwu norpyske, TPAHCMOPTUPOBKE U pasrpy3ke OOSTKHbI BbINOSTHATHCA
TpeboBaHNA MaHUMNYISLUMOHHbBIX 3HAKOB U NpeaynpeanTeribHbIX Hagnucen.

13.4. Mpubop OOMKEH XpaHUTbCA B OTanNnAMBaeMbIX  CKMagCKMX
NOMELLEHNSAX B YNakoBKE NpPeanpusTUS-U3roToBUTENS nNpu Temnepartype
Bo3gyxa ot 0 po + 40 °C, oTHOcuTenbHOM BraxHocTu Bosayxa 80 % npwu
TemnepaTtype + 35 °C. Cpok xpaHeHus - He Bonee 6 mecsiLEB.

13.5. B nomeleHnsax Ons xpaHeHus npubopa He [OMMKHO ObiTb napos
KACNOT, Wenoyen n Apyrux arpeccuBHbIX XXUOKOCTEN, BbI3bIBAKOLLNX KOPPO3UIO
MeTansos.

13.6. lpn  TpaHCNoOpTMPOBKE W  XpaHeHuM npubopa Heobxogmumo
cobntogatb obuwme TpeboBaHusa npaBun NoXxapHon 6e30nacHoOCTM.
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14.

CBegeHus 06 nsgenun

HaunmeHoBaHue: TecTep-aHanuaatop nakeTHbix ceten MAKC-EM
O6o3Ha4eHue: MBCE. 468212.004

[aTa Bbinycka:

PerncrtpaunoHHbin  HOMep
peecTpa

["locymapcTBEHHOro No 64979-16

CBegeHuna o cepTudmkaumm

RU.C.35.112.A
Ne 63400

©

MNpeanpusaTUe-n3roToBuTerb:

3AO0 HIMMN «KOMETEX»
Poccusa, CankT-INeTepbypr.

T/p (812) 407-25-04
e-mail: mail@kometeh.ru
www.kometeh.ru
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mailto:kometeh@bk.ru
http://www.kometeh.ru/

MapaHTUM usrotoBuTtens

[MpeonpuaTtune-n3rotoBuTens rapaHTUpyeT COOTBETCTBME aHanuasartopa
MAKC-EM MBCE. 468212.004 TY TpeboBaHWAM TEXHUYECKUX YCMNOBWUA MpuU
cobnogeHun notpebutenem npasBun TPAHCMOPTUPOBKWU, XPaHEHUS U
akcnnyartauun. lapaHTUMHBIN CPOK — 24 Mecsila Co AHSA nonyyvyeHna npubopa
3aKa34ymMKoM.

B poroBope Ha MOCTaBKYy yKasaHHble CPOKM MOryT OblTb WU3MEHEHbI MO
oborogHOMY cornacuio.
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CBuaeTenbCTBO O NpUEMKe

Ananunsatop MAKC-EM MBCE. 468212.004 TY, 3aBoackon HOMep
N3roTOBNEH W MPUHAT B COOTBETCTBMM C 0Oa3aTeNbHbIMU
TpeboBaHNAMM FOCYQaPCTBEHHbIX CTaHAAPTOB, AEWCTBYIOLWEN TEXHUYECKOM
AOKYMeHTaumMen n NpusHaH rogHbIM s KCnyaTaumu.

HavanbHuk OTK

Nn4HaA noanncb pacmmcbposka noanumcu

4yucno mMecdy rog

[ TaBHbIN UHXEHEP

NIMYHas Noanuchb paclumndpoBka nognmcu

M.TT.

yncno MecsL, roq
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CBuaeTenbLCcTBO 06 ynakoBke

Anannsatop MAKC-EM MBCE. 468212.004 TY, 3aBoackon HOMep
ynakoBaH corfacHo TpeboBaHMsaM, nNpeayCMOTPEHHbIM B
AENCTBYIOLLEN TEXHNYECKON JOKYMEHTaLNN.

OOMKHOCTb nMYHaa Noanuch pacl@poBKa noanucu

yncno  Mecsau, roq
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CBeaieHUA O NepBUYHOUN N NEepPUOaNYECKON NOBEpPKe

CBefeHunst 0 NepBUYHOM N NepuogmMyYecKkon nosepke Npnbopa 3aHOCATCS B
HwKecneayLyo Tabnuuy:

Tabnuua

[aTa Bug noBepku Pes3ynbTaTthbl JOomKHOCTb MNognucek
NOBEPKMN NOBEPKN
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MpoagormkeHne Tabnuubl

[aTa
NOBEPKU

Bua nosepku

Pes3ynbTaTthbl
NoBEPKU

JomKHOCTb

Mognuchk
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CBeaeHuns o peknamaumm

MpeabsBneHve peknamaumm 3KChyaTUpYRLWMMKU  NPeanpusTUSMn 1
opraHuM3auMsiMu 3akasynka NPOBOAUTCH B COOTBETCTBMM C YCTAHOBIIEHHbIMU
npaBunamu.

CefeHus 0 peknamMmaumsax BHOCUTb B HUXKeCeayoLLyo Tabnmuy:

Tabnuua

[aTta
oGHapy-
XeHus
nedekta

Bpems
HapaboTkn go
obHapyxeHus
HencnpaBHOCTH

I'IquMHa BO3HMKHOBEHUA
HENCNPaBHOCTH

Komy n
Koraga
nepegaHa
peknama-
umns

[aTta nony4eHus
unu BBOAA B
aKcnnyaTaumio
yCTpoucTBa nocne
peknamaumm
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MpooomkeHne Tabnmubl

Komy n ara rnony4vyeHus
HaTa Bpemsa Y . y

Korga unu BBoaa B
obHapy- HapaboTku ao | MpuynHa BO3HUKHOBEHMUS

nepegaHa |akcnnyaTaumio
XeHus obHapyXeHnst | HenmcnpaBHOCTH é

peknama- |ycTpoucTBa nocne
pedekta | HeucnpaBHOCTU

ums peknamayum
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MpunoxeHne A

Tabnuua A.1. HassaHue 6utoB B ToS bante

P2 P1 PO T3 T2 T1 TO Cuo0
Tabnuuya A.2. 3HavyeHunsa nona Precedence
Precedence HassaHue
0 Routine
1 Priority
2 Immediate
3 Flash
4 Flash Override
5 CRITIC/ECP
6 Internetwork Control
7 Network Control
Tabnuua A.3. HassaHue outoB B DSCP bante
DS5 DS4 DS3 DS2 DS1 DSO ECN ECN
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Tabnuua A.4. 3HadeHunsa nona DSCP

[1BOn4HOE 3Ha4YeHnE

[ecatnyHoe 3HaveHne

HasBaHne 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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Tabnuua A.5. BepoaTHOCTN noTepb Kagpos
no knaccugukauum AF ana nona DSCP

EOGTZ%TAT:;;;: Knacc 1 Knacc 2 Knacc 3 Knacc 4
HU3Kas AF11 AF21 AF31 AF41
cpeaHss AF12 AF22 AF32 AF42
BblCOKas AF13 AF23 AF33 AFA43

Tabnuua A.6. lNepecyeT NponyckHON cNOCOBHOCTU MO YPOBHIO 2,

T,,4YUCTOro KaHana gngd pasHbiX ANlnH KaapoB

CKopOCTb NOAKNIYEHUS Vi , Mbut/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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Tabnuua A.7. HasnHayeHne curdanos MDI n MDI-X KoHTakTam

KoHTakT MDI MDI-X
1 Bl_DA+ Bl_DB+
2 Bl_DA- Bl_DB-
3 Bl_DB+ Bl_DA+
4 BI_DC+ Bl_DD+
5 BlI_DC- BlI_DD-
6 Bl_DB- Bl_DA-
7 Bl_DD+ BI_DC+
8 BlI_DD- BI_DC-
Tabnuua A.8. lNepeyeHb NOCTaBLLMKOB BPEMEHH
3HayeHune™ | lNocTaBLMK BpEMEHN Onucanve

10

ATOMIC_CLOCK

JTroboe YCTPOWUCTBO nnm noboe
NOAKITIOYEHHOE K YCTPOUCTBY Takoro Tuna,
OCHOBaHHOE Ha aTOMHOW pPe30HaHCHOW
yacTorTe, oTkanmbpoBaHHOE B
COOTBETCTBUM C MeXayHapoaHbIMU
cTaHgapTamu 4acToThl W, npu
ncnonb3oBaHUM LWKanbl BpemeHn PTP,
BPEMEHMN.

20

GPS

JTroboe CYHXPOHU3MpYoLLeecs co
CNYTHUKOBOW  CUCTEMOW  YCTPOWCTBO,
KOTOpoe npeaocTaBnseT BpeMsi U 4acToTy
Nno MexayHapoaHbIM CTaHAapTaMm.

30

TERRESTRIAL_RADIO

JTioboe YCTPOWUCTBO, KOTOopoe
CUHXPOHU3MpPYyeTCA yepes
pacnpenesieHHble paguo CUCTEMBI,
KOTopble  NPedocTaBnslT  BpeMs U
4acToTy no MeXayHapoaHbIM
cTaHgapTaMm.
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MpogomkeHune Tabnuubl A.8

40

PTP

JTroboe YCTPOWNCTBO,
CUHXPOHM3UpPYOLLEEeCca C OCHOBaHHbIM Ha
PTP WCTOYHMKOM BpeEMEHW BHELLHEro
AOMeEHa.

50

NTP

JTlroboe YCTPOWNCTBO,
CUHXpOHM3UpyoLeeca 4epe3 NTP wunu
SNTP C cepBepamu, KoTopble
npeaocTaBnNAldT BpemMsa W 4acToTy no
MeXOyHapoaHbIM CTaH4apTaM.

60

HAND_SET

Ncnonbayetca gns nwobblX YCTPOWCTB,
BpeMS  KOTOpbIX ObLIO  YCTAHOBMEHO
nocpencTeom NoNb30BaTESIbCKOro
nHTEpdenca, OCHOBaHHOIo Ha
cobntogeHum MeXOyHapoaHbIX
CTaHOapTOB  WUCTOMHMKA BpEMEHUM B
npegenax 3asiBlieHHON TOMHOCTM YacoB.

90

Opyroe

Lpyron NCTOYHMK BPEMEHU USIN 4aCTOTHlI,
He npeayCMOTPEHHbIN ocTanbHbIMU
3Ha4YEeHUAMN.

A0

INTERNAL_OSCILLATO
R

JTioboe ycTponcTBO, YacToTa KOTOPOro He
OCHOBaHa HM Ha aTOMHOM pe30HaHce, HU
Ha oTKanMbpoBke B COOTBETCTBUM C
MeXayHapoaHbIMU cTaHgapTamu
4acToThl, n BpeMsi KOTOPOro
OCHOBbIBAeTCA Ha aBToreHepaTtope CcoO
BpPEMEHN, onpeaenieHHOM MPOU3BOSIbHbIM
NN HEM3BECTHbLIM 0Dpa3om.

FO-FE

[1na ncnonb3oBaHus
anbTepHaTMBHbIX
KOHourypaummn PTP

FF

3ape3epBnpoBaHoO

* Bce ocTanbHble 3Ha4YeHUs!, He yKa3aHHble B Tabnuue 8, 3ape3epBMpoOBaHbI
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