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PykoBoOCTBO MO SKcnryaTauuu TecTepa-aHanuMsaTopa MakeTHbIX ceTeu
MAKC-EM npegHasHayeHO Onsi U3yydeHust xapakTepucTtuk npubopa v npasun
MO ero 9KcnsyaTauuu ¢ Lesiblo NpaBuUibHOro N 3pdeKTUBHOIO UCNofb30BaHUA
aHanusaropa.

B HacTodwem pykoBOLCTBE MNPUHATHI Chneaylline COKpalleHus W
0bo3Ha4veHus:

Tabnuuya 1.1

ARP Address Resolution Protocol, npoTokon paspelueHus

agpecos
AVAIL Availability, xapakTepucTmka JOCTYMHOCTM KaHana
Back-to-back TecT onpegeneHnsa npegenbHON Harpysku
BER Bit Error Rate, K0atbnLMEHT BUTOBBIX OLLNBOK

Committed Burst Size, rapaHTpoBaHHas Harpyska.
CBS [MapameTp nokasbiBaeT MakCUMasnbHO KONIMYeCTBO

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

Committed Information Rate, rapaHTupoBaHHas
NponyckHasi cnocobHocCTb. [NapameTp onpegenseT

CIR CPeaHI CKOPOCTb TECTOBOIO Tpaduka, BblpaXXeHHY0 B
6uT/C, BNNOTb 4O KOTOPOM YOOBNETBOPAOTCA
xapakrepuctunkn CoS

CoS Class of Service, knacc o6cnyxmsaHus

Cyclic Redundancy Checksum, KOHTpOfnbHas cymma Ha

CRC
OCHOBE LIMKITMYECKOro n3bbITOYHOro Koaa

DHCP Dynamic Host Configuration Protocol, npoToKoJ
OVHaMN4YeCcKon KOHdurypaumm ysna ceTtu

DNS Domain Name System, cuctema JOMEHHbIX UMEH

DSCP Differentiated Services Code Point

DUT Device Under Test, TecTupyemoe yCTPONCTBO

EBS Excess Burst Size, makcumanbHO 4onyctumasi Harpyska
Excess Information Rate, makcumanbHO JOMYyCTUMOE
npesbiweHne CIR. [NapameTp onpenensaeTt cpegHo

EIR CKOpPOCTb TECTOBOIO Tpaduka, BblpaXkeHHyo B OuT/c,
BMIOTb A0 KOTOPOW YAOBIIETBOPSAKOTCA XapaKkTEPUCTUKN
CoS

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

NakeTHbIN KNTTEP

FLR Frame Loss Ratio, KoadpdunuMeHT NoTepb Kagpos

Frame Loss Rate | TecT ypoBHS NnoTepb Kagpos

Frame Transfer Delay, 3agepxka pacrnpocTpaHeHus

FTD
KagpoB
VLAN ID NpeHtndgpukatop VLAN
IFG Inter Frame Gap, MexXKkagpoBbIv MHTepBar
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MpogomkeHne Tabnuupbl 1.1

IP Internet Protocol, npotokon Internet
YHUKanbHbIM ngeHTudunkaTop (agpec) yCcTpoucTea,

IP-appec NOAKIHOYEHHOro K 00 beAMHEHHOM CETU Ha OCHOBE
cemenctea npotokosios TCP/IP

LAN Local Area Network, nokanbHaga ceTb

Latency TecT onpegeneHuns 3agepXXkn pacnpoCcTpaHeEHNs Kagpos

MAC Media Access Control, ynpaBneHne OCTYNoM K cpefe
YHuKanbeHbIn ngeHTugukaTop (agpec), ncnosnb3yemMmblin ons

MAC-agpec .
agpecauum yCTpoUCTB CETU HA (PpU3NYEeCKOM ypOBHE
Operations Administration Maintenance; akcnnyaTtauyus,

OAM agMUHUCTpUpoBaHue, obcnyxmeaHue. NpoTokon
MOHWUTOPUHIa COCTOSAHUSA KaHana

oSl Open Systems InterconnectionvReference Model,
9TanoHHas MoAeslb B3aMOAENCTBUS OTKPbITbIX CUCTEM

QoS Quality of Service, HACTPOMKN KadecTBa ODCIY>KMBaHUS

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

Ping yTunuTa ansi NpoBEPKN COeANHEHUI B CETSAX HA OCHOBE
TCP/IP

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

Precedence [MpuoputeT Tpadumka

PTP Precision Time Protocol, npoTokon TOYHOro BpeEMeEHM
OpvH n3 pasbemoB cTaHaapToB Registered Jack,

RJ-45 ncnosnb3yembln B cetax Ethernet ons coeguHeHns BUTbIX
nap

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

SFP NpPUMEHSAEMbIV oNn4a nepeaadn gaHHbIX B
TENEeKOMMYHUKaLNAX
Service Level Agreement, cornawueHne o6 ypoBHe

SLA obcnyxmnBaHus Mexay onepatopom npeaocTasisowemM
yCnyru CBs3u N KIMEHTOM

Throughput TecT NnponyckHOM CrnocoBHOCTH

ToS Type of Service, TN obcny>xMBaHUs
Tag Protocol Identifier, uaeHTnpmnkaTop npoTokona

TPID
TermposaHua VLAN

TTL Time to live, BpemMsi >XU3HU

VID VLAN ldentifier, naeHtndgpukarop VLAN

VLAN Virtual Local Area Network, BupTyanbHas fiokanbHasi CeTb

VLAN-Ter CootBetcTBytowee none Ethernet kagpa

3




| BN | Butas napa

MpooomkeHune Tabnuupl 1.1

K3 KopoTkoe 3amblkaHne
[K [lepcoHarbHbI KOMMLIOTEP
Mo [MporpammHoe obecnevyeHne

YcnoBHble 0603HauYeHUsA

B oaTom pykoBOoACTBE WUCMOJIb3YIOTCA YCJIOBHbIE obo3HayeHnsa, Kak

nokasaHo B crefgyouien Tabnuue.

Tabnuua 1.2

OnucaHue

[Mpumep

HenctBne nonb3oBaTend Ha npubope
OTOBOpaXarTCA XUPHbIM WPUGDTOM

Ha)kaTb knasuwy «CoxpaHUTb»

HasBaHWA NyHKTOB MeH0, nonen Besoga u
oTobpaxeHust nHdopmMmaumm Ha npubope
oTobOpaXatTCs XKUPHbIM WPUhTOM

B meHio «CTaTuctuka»

TekcT, KoTopblM HeobXxoauMmMo BBOAUTL B
Nofisi MEHIO Ha Npubope UnNn KoMnbloTEPE
oToOpakaeTca cneayrowmM WprudTom

cnegylowmm obpasom:
http://192.168.0.111

[TyHKTbI, OTMEYEHHble Kak «BHumaHue!»
yKasblBalOT Ha MOTEHUMArbHO OMacHYHo
cuTyauuto, KoTopasd, €ecnm ee  He
n3bexatb, npueeneT K nopye
obopyfoBaHust UnNn TpaBme

BHumaHue!




1 Has3HaudyeHue

Tectep-aHanuaatop nakeTHblx ceter MAKC-EM npegHasHadeH Ans
NCMNOMNb30BaHUS MPU TEXHUYECKOM OBCnyXmBaHum, NpoBeeHUN PEMOHTHbIX
paboT, nacnopTusauum, ceptTuduKaLmm n npuemMo-caaTouHbIX UCMbITAHUSX Ha
ceTax Ethernet n Gigabit Ethernet.

Mpubop MAKC-EM nossonsiet npou3BoauTb M3MEPEHUs Ana MegHoro
Ethernet (10BASE-T, 100BASE-T, 1000BASE-T) u ontuyeckoro Ethernet
(1000BASE-X).

PyHKUMOHaNbHble BO3MOXXHOCTU npnbopa MAKC-EM BkntoyatoT:

— reHepauma wn aHanua Tpaduka Ha KaHanbHOM, CeTeBOM W
TPaHCMOPTHOM YPOBHAX Ha ABYX MHTepdencax OgHOBPEMEHHO;

— TecTUpoBaHME B COOTBETCTBUM C pekoMeHaaumnen RFC-2544;

— TecTUpOBaHME B COOTBETCTBUM C pekoMeHaaumnen Y.1564;

— U3MepeHune pacrnpeneneHus nakeTHoro JKUTTepa;

— (YHKUMS Wwnenda Ha PU3N4YEeCKOM, KaHanbHOM U CETEBOM YPOBHSX;

— KOHTPOJIlb CBA3aHHOCTM KaHanoB U MapLUpyTOB Ha ypoBHe |P;

— cbop wn oTobpaxeHMe  CTAaTUCTMYECKOM  MHopmaumm  no
npUHMMaemMoMy 1 nepegasaemMomy Tpadouky;

— opraHusauus coeauHeHWA C OAHOro WU3MepUTeNnbHOro nopTa Ha
apyron (pexum TpaH3uT);

— [uarHocTuka HeucnpaBHOCTEN MeQHOro kabens;

— yOarneHHoe ynpasneHue Yyepes nopt Ethernet.

1.1 NpepenbHbIe yCNOBUA 3KCNyaTauum

MAKC-EM wumeeT nopTatuBHOE WCMNOMHEHWE W npegHasHa4vyeH Aans
aKkcnnyarauum B yCNOBUSIX:

— TemnepaTtypa okpyxatowen cpeabl oT + 5 °C go + 40 °C;

— OTHOCUTENbHAas BNaXxHOCTb Bo3ayxa go 90% npu temnepatype + 25 °C;

— aTtmocdepHoe aasrieHne He Huxe 450 mm pT. cT. (60 kla) n He Bblwe

795 Mmm pT. cT. (106 Kkl1a).

[MnTaHne npubopa OCyLLEeCTBSETCA OT BCTPOEHHbLIX aKKyMyNATOPOB WIn
CeTu NepeMeHHOro Toka HanpsbkeHnem 220 2?8/ 555, (Mpu nuTaHum npubopa ot
brnoka nutaHuga). lNpunbop paccumTaH Ha HENPEPbLIBHYK KPYrioCYyTOYHYHO
paborTy.
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2 TexHunYecKkue gaHHble N cneuyudunkaumm

Mpunbop obecneumBaer:

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

reHepaunio Tpadmka Ha U3MYECKOM, KaHallbHOM W CEeTeBOM
YPOBHSIX;

cbop wn oTOOpaxeHwe  cTaTUCTUYECKOW  uHopmMauum  no
NpPUHMMaeMOMy 1 nepegaBaemMoMy TpaduKy ¢ pasgeneHue no Tmnam
N pasMmepam KagpoB, a Takke Nno ownboYHbIM Kagpam;

chbopMMpoBaHME OTYETOB MO TEKYLLMM pe3ynbTaTtaM U3MEpPEHUN;

TEeCTUpoBaHME B COOTBETCTBMM C pekomeHgaumen RFC 2544 c
NpoBedEeHMEM TECTOB: MNpoOrnyckHas CNocOBHOCTb, 3adepkka
pacrnpocTpaHeHusd, 3aBUCUMOCTb YPOBHSA NOTEPbL KaapoB OT 3arpys3ku
KaHana, npegenbHasa Harpyska;

TEeCTUpOBaHME B COOTBETCTBMW C pekomMeHaauuen Y.1564 c
npoBegeHNeM TEeCTOB: TecT KOHourypaumm " TecT
NPOV3BOANTESIBHOCTMU;

KOHTPOSIb CBSA3HOCTW KaHarioB M MapLupyTOB Ha YypoBHe IP: axo-
TecTupoBaHue, mappyTt, DNS;

opraHusaumio wnenda Ha YeTblpex YPOBHAX: PU3MYECKOM,
KaHanbHOM, CETEBOM W TPAHCMOPTHOM C BO3MOXHOCTbIO 3aMeHbl U
nepecTaHOBKM NoJsien nakeTa;

opraHmMsauuio COoeauHEeHUss C OOHOro M3MepuTenbHOro noprta Ha
apyrov Cc napannernbHbiM  COOpPOM  CTaTUCTUKM B PEXMME
MOHUTOPUHra (PeXxnm TpaH3uT);

unbTpauuio Tpadurka Ha KaHaNbHOM M CETEBOM YPOBHSIX;
ANarHocTuKy HemcnpasBHOCTEN MeaHOro kabens;

noodepXKy  MpoToKonoB  paspewweHns agpecoB (ARP) wu
AnHamunyeckon koHdurypauum yana cetn (DHCP);

NoaaepXKy YHKUMA OBHapyXeHUs1 yaaneHHbIX YCTPOWCTB MO
npotokony Ethernet OAM,;

TeCTUpOBaHME NPOXOXAeHUs Tpaduka;
TECTUPOBaHME B MHOFOMOTOYHOM PEXUME;
N3MepeHne pacnpeaeneHust NakeTHoro AXUTTepa;

n3MepeHne napameTpoB CUMHXpOHM3auMm no npotokony PTP
IEEE1588;

peanu3auuilo yaoaneHHoro YnpaBrieHUss 4Yepe3 OTAenbHbIN  NopT
Ethernet ¢ nomoLLbo NporpaMMbl yaaneHHoro yrpaBneHus:;




— XpaHeHne COXpaHEHHbIX HaCTPOEK WU pe3yrbTaToB |/|3mepeH|/u7| BO

BHYTPEHHEN NaMATH.

Cneuundukaummu

Tabnuuya 2.1

XapakTepucTukm

OnucaHue

UHTepdenchl

AnekTtpuyecknin Ethernet/IP

10 100 1000 M6wuTt/c aBa uHTepdenca
RJ45

OnTunyeckun Ethernet/IP

1000 M6uT/c gBa nHTepdenca SFP

NHTepdenc ansg ynpasneHus,
noakno4venuns K MNK

Ethernet 10/100 BASE-T, USB nopTt

Aucnnen ['padnyeckun, LBETHOW, paspeLLeHns
320x240 TovekK

AKKYyMynaTopsbl 6 wTt. Tin AA NiMH

MaccorabapuTHble XxapakTepuCcTUKN

[rnnHa 196 mm

LnpuHa 100 mm

BbicoTa 40 Mm

Bec 0,6 Kr

MutaHue

Bpems aBTOHOMHOM paboThl B 0o 44

pexvumMe TECTUPOBaHUS

Bpems 3apsga akkyMynsiTopoB

He bonee 12 Yy

HanpsihkeHne nutaHme npubopa

12 B

MNpenensHbIe ycrnoBus akcnnyaTauumn

TemnepaTypa okpykatoLLien cpeasbi

oT+5°C po+40°C

OTHOCUTENbHAas BNaXHOCTb
BO3yXa

0o 90% npu Temnepartype + 25 °C

ATmMocepHoe aaBreHue

He Huxe 450 mm pT. cT. (60 kl'a) n He
Bbllwe 795 mm pT. cT. ( 106 Kkl1a)

Mpoune xapakTepucTUKn

AMnnMTyaa nMnynbcoB Ha
TecToBoM Bbixoae TST.

1,5B+0,5B
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3 KomnnekTt nocTtaBku

Tabnuua 3.1

HanmeHoBaHue

KonunyecTtBo

[MpumevaHue

TecTtep-aHanusatop MAKC-EM

Bnok nutanHua

Kabenb USB-nopta

[MaTykopa AynNeKCHbIN

[MaTykopg ONTUYECKUU, OYNITEKCHbIN

**

IuarHoctnyeckmin nepexogHunk A1

**

OnTtnyecknn SFP-moaynb

**

Cymka

CD-guck ¢ nporpaMMHbIM
obecneyeHnem

RRINRNWR(R-

3almnTHbIN Yexon

=

**

PykoBOOCTBO MO 3KCnyaTaumm,
COBMELLEHHOE C NacnopTom

* [lonyckaeTcsi NpUMEHEHME NOKYMHbIX U34enui ApYrux TUNoB, He
yXyALaLWmMX TEXHUYECKNE XapaKTEPUCTUKN U3LENNS B LIENIOM

** [ocTaBnaATCA NO COriacoBaHUKD C 3aKa34vynKom




4 YcTpoucTBO U paboTa

4.1 MNepepHAan naHesnb

Bug nepegHen naHenu npubopa nokasaH Ha pucyHke 4.1. Ha naHenu
Haxo4ATCA: CBETOANOAHbIE MHOMKATOPLI, AUCIINEN U KNaBuaTypa.

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 CBeToamoaHble UHAUKATOPLI

CBeToanogHble  mMHOMKATOpbl  (Oanee  wmHOukatopbl) obecnednsBaloT
BU3yanbHbIN KOHTPOSIb YCNOBUN N3MEPEHUS, Nepedayn n npMema gaHHbIX.

MHoukaTopbl pacnonaraloTca HeENnocpeacTBEHHO Hag Aucnneem. [Npubop
MAKC-EM umeeT no veTblpe nugmkatopa Ha kaxabi nopT A n B: Test, Rx, Tx,
Link (cneBa HanpaBo). B 3aBucumocTn OT pexmmoB paboTbl npubopa
NHOWKATOPbI MOrYT MNOKasblBaTb Pas3fiMYHY0 CTaTyCHyK uH@opmauuto. [log
NHOUKaATOpPaMM Ha Aucnriee pacnosnaratoTcd Noanucu, KoTopble MokasbiBalT
pexum paboTbl npubopa n MHANKATOPOB.
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3HayeHue cBeToANOAHbIX UHOMKATOPOB
NHaonkaTopbl Test ykasbiBalOT HA TO, YTO MOPT 3aHAT BbINOSIHEHMEM TECTA,
NpU 3TOM OHU MOTYT ropeTb TPEMS pa3HbIMU LIBETAMW:

— 3enéHbIN — BKITloYeH pexuM «LlLnend», «TpaH3uT», Nnbo NopT 3aHAT B
npoBeaeHNN TecTa,

— OpaHXeBbl — B [aHHbIN MOMEHT OCYLLECTBMAAETCA OOAWH U3 TECTOB,
KOTOpble elle He 3aBeplnsicsd, HO B npouecce ero BbINOSHEHUS
NPOM30LLN OLLUNOKMU;

— KpacCHbIA — TnocrnegHunh TecT, NPOXOAUBLUMA C AaHHOro nopTta,
3aBepLUNSICA C HEeYCNeLIHbIM pe3yribTaToOM.

[Mognucn K wHAOMKaTopam Test Ha O9KkpaHe npubopa Moryt ObITb
criefyoLlero cogepXxaHus:

A->A — BblbpaHa Tononorma nepegayvn Tpaduka na nopta A B nopT A,

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

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

B->B — BblOpaHa Tononorus nepegayn Tpaduka us nopta B B nopT B;

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

CAB — nopT 3aHAT nepegayven n npueMom CurHanoB TecTa kabens;

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

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

LB — BbI6paH nyHKT MeHto «Lllnend»;

LB1 — BkntoyeH pexum «LlWnend» nepsoro ypoBHs;

LB2 — BkntoyeH pexnm «Llnendy» BTOpOro ypoBHS;

LB3 — BkntoyeH pexnm «LWnend» TpeTbero ypoBHs;

LB4 — BkntoyeH pexnm «LlWnend» 4yeTBepTOro ypoBHs;

MS — nopT 3aHAT nepejaden u  npueMoMm  Tpaduka TecTa
«MHOronoTo4yHOCTbL>;

OAM — BKIOYEH akTUBHbIN pexxum OAM;

PING — nopT 3aHAT nepegayen n npuemom Tpaduka Tecta «9Xo-3anpocy;

PTP — nopt 3aHAT npuemoM unu nepegaden aaHHbix Tecta «PTP»;

RFC — noptT 3aHAT npuemoM unu nepenaden tpadpuka tecta «RFC 2544,

TCPC — nopT 3aHAaAT npuemMoM unuM nepepaden Tpaduka TecTa
«TCP - KnueHT»,;

THRU — BbIGpaHO MeH0 «TpaH3unT», N0 BKIOYEH peXnmM «TPaH3UT»;

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

TRAF — nopT 3aHAT NpMeMoM Unu nepegavyen gaHHblx Tecta Tpaduka,

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

[MoaceeTka nognucyn K uHamkatopy Test ©enbiM LBETOM MPOM3BOAUTCH B
pexxumax «Wnend» nnn «TpaH3uT». NogceeTka nognucun K nHamkatopy Test
XenTbiM LBETOM NPOn3BOAUTCH B MEHIO «Tononorua npoueccoB» Ha MNopTy,
KOTOPbIA ABMISETCA reHepaTtopoM Tpaduka, a Takke BO BpeMs MnpoBeneHUs
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TECTOB C reHepauuen Tpadwmka. [logcseTka nognucu K uHaukatopy Test
KpaCHbIM LIBETOM MPOU3BOAMUTCSH, €ecrniv NocrnegHnin npoxogmBLLUNK C OAHHOrO
nopTa TecCT, 3aBepLUUIICS C HEYCNeLLUHbIM pe3yrbTaToOM.

NHankaTopbl RX oToBpaxatT COCTOsIHME NMPUEMa AaHHbIX:

3eN€éHblIn — B [daHHbIMK MOMEHT OCYLLECTBNAETCA MNpPUEM KaLpoB Ha
COOTBETCTBYOLLLEEM MOPTY.

[MogceBeTka nognucK K nHAnkaTopy RX 3eneHbiM LUBETOM coobLuaeT o Tom,
YTO NOPT SABNAETCHA NPUEMHUKOM TECTOBOro Tpadwuka, nmbo Ha JaHHOM MopTy
BKNtoYeH pexum «LWnend» nnm «TpaH3nuT».

NHavkaTopbl TX oToBpaxatlT nepeaadvy AaHHbIX:

3eMéHbIM — B [aHHbI MOMEHT NPOU3BOAUTCA nepedadvya KagpoB Ha
COOTBETCTBYHOLLIEM NOPTY.

[MoaceeTka noagnucK K MHAMKATopy TX XenTbiM LBETOM coobuiaeT 0 ToMm,
4YTO MOPT SABMSIETCA nepedaTynkoM TecToBoro Tpaduka, nmMbo Ha AaHHOM
nopTy BkItoYeH pexunm «Wnend» nnm «TpaH3nT».

NHankaTopsbl Link oTobpaxatoT COCTOAHME COeAUHEHUS:

3eN€HbIN — BKINIOYEHME COEQMHEHNSA HA COOTBETCTBYIOLLEM MOPTY.

Moanncm Kk uvHOMKaTopamM Ha 3KpaHe npubopa oTobpaxatT 3HaveHue
CKOpoCcTu nepefadn u pexuma pgynnekca: «1000» gna 1000BASE-T u
1000BASE-X, «100» pgns 100BASE-T, «10» pgna 10BASE-T, «NS» -
CUHXpOHU3auusa otcytcTByeT. Cumeon «H» o6o3HavaeT pexxum nonyaynnekc,
cumBon «F» 0603Ha4YaeT pexmm NosHbIA Aynnekc.

4.1.2 Oncnnen
B kauyectBe akpaHa B npubope ucCnonb3yeTca LBETHOW rpadunyeckum
XugkokpucTannuyeckum gucnnen c paspeweHnem 320x240 nukcenen.

4.1.3 KnaBnatypa

Beog 6ykBeHHO-UMGpOBOM WMHGOPMaUUM W ynpasrieHne B npubope
NpOn3BOANTCA C MOMOLLIbIO KIlaBmaTtypbl.

OnucaHue KnaBuLl

@ — knasuwa «BknrovyeHne/BbikntoyeHue» (cm. n. 9.5).

11



<@ @ @ — dyHKUMOHarnbHble Knasuwu. [encTteus,

BbINOJIHSIEMbIE KNaBullamMu, 3aBUCAT OT pexuma paboTbl npubopa. Ecnu
KnaBulIa [OOCTYMHa, Has3HayeHWe BbICBEYMBAETCH B OMNUCAHUN KraBull B
HWXXHE YacTn aucnnes npuodopa.

@ @ @ @ — KNaBuLLY yNpaBreHns nepemMeLleHnemM Kypcopa.

@ — knaevwa «BBopa», npu ee HaxaTunm nNpPoOUCXoauT BXO4 B
COOTBETCTBYHOLLUNM pasgen unuv nogpasgen MeHw, nNuMbo HaxaTue KnaBuLiu
NPUBOANT K UBMEHEHUIO NapaMeTpa.

@ — knaBuwa «MeHIO», nNpu ee HaxaTuM MNpPoucxoauT BO3BpaT B
npeablayliee MeH UM OTMEHa TEKYLLLEero AeicTBUS.

a D 4 Y Yo Yo D 4 v Y Y N
) G Geet Aoy Gi) G (eys Buy  Owie
A A NN N v & v & v & v & v & -4

w0 ®

VAN - knaBuwv BBOAA LMdp, BYKB 1 3HAKOB.

4.1.4 BHewHMe pa3sbeMbl

PacnonoxeHne BHeWHUX pa3beMoB nNpubopa Ha BEpXHEW, HWKHEN W
BGoKOBOW CTOPOHaX NpeAcTaBneHo Ha pucyHke 4.1.4.

Ha3HayeHne pa3beMoB U NOAKMNI0YaeMble K HAM YCTPOWUCTBA NpUBEAEHbI B
Tabnuue 4.1.

Ha kopnyce npubopa vmeeTca MapKupoBKa pa3beMOB B COOTBETCTBUU C
Ha3BaHUsIMU, NpMBeAEHHbIMU B Tabnuue 4.1.

Tabnuua 4.1 HaszHavyeHue pasbeMoB npmubopa

MapkupoBka HasHaueHue
A B Pasbembl RJ-45 Ans noakntoveHus K TecTupyemomy
’ YCTPOMCTBY UNU CETH

SFP A SFP B Pa3'bevMbI ANA NOAKNKYEHNA K TECTUPYEMOMY
YCTPOWUCTBY U ceTn Yeped SFP-moaynu

12 v Pasbem ans nogknoveHus 6noka nutaHus v 3apsiga
aKKyMYIATOPOB

LAN Pasbem RJ-45 onsa yaaneHHoro ynpasneHust (pubopom

USB Pa3sbem USB ans obHoBNeHUss MUKpOKOAOB npudopa

TST Pa3sbem RJ-12 ans nosepkn npmnbopa

12




=L MoaknioveHve 3asemneHmns

RST CKpblTas KHOMKa annapaTHoro copoca*

* MpumeyvaHune: [Ona BbINONHEHWA annapaTHoro cbpoca npubopa
HeOOXOOUMO TOHKMM TYMbIM CTEPXHEM HaXaTb Ha CKPbITYO KHOIMKY,
pacnosiokeHHyto B oTtBepctum RST. [lpy 3TOM Tekywme HaCTPOMKU He
COXpaHAKTCA, W Npu  creaylwem BKAYeHMn npubopa  HaCTPOMKM
YyCTaHaBMMBAKOTCA W3 COXPAHEHHbIX [aHHbIX B nocnegHem ObObIYHOM
BblkNtoYeHnn npubopa (cm. n. 9.5).

MopknioyeHne npuemonepegaTymka SFP

Pasbembl SFP A, SFP B npegHasHadeHbl Ons nogkroveHns K npmnbopy
onTuyecknx wmogynen SFP wunn megHblx mogynen SFP ¢ BHewHMMU
pasbemamn RJI45. MoxHO wucnonb3oBatb SFP mogynu, nocrtaBnsemble C
npudopom unu gpyrne SFP mogynw.

[Mepeq BcTaBko SFP mMmogyna Heobxogumo yOoOCTOBEPUTCS, 4TO
npuemonepenaTtynk M pasbem MNOAOEPXKMBAKOT OOHU U Te Xe usndeckme
NHTepgencol. Heobxoanmo 3akpbiTb 3anuparoLlyto 3awernky Ha SFP moayne.
SFP moaynb BCTaBndeTcd B pa3beM C 3TUKETKOW, obpalleHHOW B CTOPOHY
3agHen naHenun npubopa. [locne Toro kak SFP moaynb ycTaHOBMEH, OH
Ha4EeXHOo (puKcupyeTcs B pasbemMe C NOMOLLbLIO 3anupatowen 3aLlenkm BHyTpu
Moayns, 3To OyaeT SAICHO NOo 3BYKY LLen4yka.

BHumaHune! Ecnu npu nepson yctaHoBke SFP mogyns 4yBcTByeTCA
COMPOTUBINEHME, HE HYXHO OKa3sblBaTb [OMOSHUTENBbHOIO [AaBfieHusl, 3TO
MOXET BbI3BaTb MOBPEXAEHMe pasdbemMa.

NHpopmaumsa o BctasrneHHbix SFP mopynax (cm. n. 10.21.6) moxer
oTobpaxaTb, YTO MOLYSlb MMEeTCA B Hanuume euwle OO TOro, Kak OH byaeTt
HagexHo yctaHoBneH. Heobxogumo ybeautbcd, yto SFP mMogynb BCTasneH
npaBuUIbHO.

Ecnn SFP Moayrnb He ucnonb3yeTca U ONTOBOJSIOKOHHAsA BUSIKA BblHYTa U3
Hero, Heobxoaumo ncnonbL3oBaTb pe3nHOBYIO KPbILLKY ans
BOCMPENATCTBOBAHNA 3arpA3HEHUS.

[Mepen yoaneHnem SFP moayns u3 pasbema HeobxogMmo OTCOeOAUHUTL
OMTOBOSIOKOHHbIE BWSKW, Ha)XaB Ha HUX 3allenku, U OCTOPOXHO BbIHYTb
kabenb 13 npuemonepeaaTtymka. locrne 3aToro He0BXoAMMO OTKPbITb 3aLLESKy
Ha SFP moayrne v, NnoTAHYB Ha Hee, U3Bne4vb MOAyMNb U3 pas3bemMa.
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Ons  xpaHeHnss  SFP  mogyneir  HeobGxooumo  MCMoOnb3oBaTb
aHTUCTaTU4Yeckne KOpoOKM MMM NakeTbl, a TakkKe 3aKpbiBaTb OMNTUYECKME
pasbeMbl PE3VHOBLIMU KPbILLIKAMMW.

SFP A A B SFP B

‘©

L

MAKC-EM
AC C O Ooleo T oB

SE®

12V

([GCEER R

e(:20)2

() () Caw)
o) (o) Com)
G (8D Gom)
COEO)

B e e B B B

)

T v

LAN USB
TST RST

HQEJ‘/

1

Puc. 4.1.4 Cxema pacnonoxeHusi pa3bemMoB npudopa
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4.2 XapaKTepuCTUKN COCTaBHbIX YacTen npubopa

4.2.1 Bnok nutaHusa

bnok nutaHus npegHasHadveH ansa nutaHma npubopa MAKC-EM ot cetu
NepeMeHHOro ToKa W 3apsga BCTPOEHHbIX B HEro akKyMynsiTOPHbIX
anemeHToB. [lpeactaBnser cobon WMMMYNbCHbLIM 650K nuTaHusa. Wwveet
BCTPOEHHYIO 3aLLMNTY OT KOPOTKOrO 3aMblKaHUS U NeperpysKku.

Bxopn: nepemeHHoe HanpsikeHue (100 + 240) B, yactoton (50 + 60) Iy,

Bbixod:  nocTtosaHHOe  HanpsbkeHne 12B, Tok - pgo 15 A,

cTabunmsnpoBaHHbIN.

Pacnaiika wrekepa 6noka nuTaHMsi B COOTBETCTBUM C PUCYHKOM 4.2.

|<— +12
Ooow,.

PucyHok 4.2 Pacnavka wrekepa 6510ka nntaHms
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5 MapkupoBaHue

5.1 Mpurbop nmeeT crneayoLLyo MapKUpPOBKY:

HavMeHOBaHWe NpeanpuUATUA-U3roToBUTENS;

yCNOBHOE HauMeHoBaHWe annapaTypbl;

Mecsil, rog U3roTOBNEHUS;

NopsOKOBLIN HOMEpP annapaTypbl N0 CUCTEME HYMepaLMu NpeanpuaTus-
N3roTOBUTENS.

5.2 MapkupoBka NoTpednTenbCKoOn Tapbl COAEPXKNT:

TOBapHbI 3HAK 3aBOAA-U3rOTOBUTENS,;

HaMMeHoBaHWe N 3aBoackoe 0b6o3HayeHne npudopa;
AaTy ynakoBKMU;

cBeeHus1 0 TemnepaType TPaHCMOPTUPOBKM U XPaHEHMUSI.

5.3 TpaHcnopTHas MapKMpoBKa OOJKHA coaepXaTb:

HanMeHoBaHMe rpy3ooTrnpaBUTESTA U rpy3onosy4yaTtensa,

Maccbl GPYTTO U HETTO rPY30BOrO MECTa;

MaHUNYNALNOHHbBIE 3HAKN «XPYrNKoe — OCTOPOXHO», «Bepeyb OT Bnarm»,
«Bepx».
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6 YnakoBka

6.1 MNpubop C KOMMMAEKTOM MPUHAOMEXHOCTEN U IKCMyaTaunMOHHOM
AOKYMEHTauMen nomMewarnT B TPaHCMOPTHYHD CYMKY U YnakoBbiBalOT B
KapTOHHYIO KOPOOKY B COOTBETCTBMM C KOHCTPYKTOPCKOW AOKyMeHTauuen.
HeobxogMmMocTb OONOSHUTENBHOW YMNAaKOBKM B SWMK OroBapmBaeTcd B
[0roBope Ha MOCTaBKy. YNakoBKy crnegyeT Mnpou3BOAUTbL B MOMELLEHUN C
OTHOCUTENbHON BIIAXXHOCTLIO Bo3ayxa Ao 80 % npu temnepaTtype ot 15°C go
35°C.
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7 OOwme yKaszaHUA Mo aKcnmyaTauum

7.1 Jo Hayana pabotbl ¢ npuoopom MAKC-EM BHMMaTENbHO U3yyuTe
HacTosiwee PykoBoACTBO NO  9Kcnfayatauuu, HasHavyeHne  KnaswuLl
KnaBmaTypbl, BHELLHMX pa3beMOB M COCTaBHbIX YacTen npubopa.

7.2 Pabota npubopa [ormkHa MNpoucxXouTb B YCINOBUSAX, KOTOpble He
BbIXOOAT 3a npegensl paboymx ycrnosBuwn skcrnsyatauuu. [Nurtarowaa cetb He
OOSDKHA MMETb pe3KuX CKavykoB HanpsbkeHud. Pagom ¢ paboyvm mectom He
OOJTKHO ObITb UCTOYHUKOB CUSMbHBIX MAarHUTHBIX U 3NTEKTPUYECKUX NOJIEN.

7.3 ObeperanTte npnbop n 6GMOK NUTaAHUA OT yOapos, NonagaHus Bnaruv u
NbINK, ANUTENbHOro BO3AENCTBUS NPSAMbIX COSNTHEYHbIX NyYen.

7.4 pn BBOOE nNpubopa B IKCniyaTauuio rnocrne ero npebbiBaHus B
YCrOBUSIX MOHWKEHHOW TemnepaTypbl, crnegyet BblaepXaTb npubop B
HOpMarnbHbIX YCMOBUAX HE MeHee 2 4acoB, Nocfe 4ero npuctynatb K
aKcnnyaTaumn.

7.5pn nepepbiBax B pabote 6onee [OByX 4acoB, pPeEKOMeEHOYeTCS
OTKIoYaTb ONOK NUTaAHUS OT CETW.

7.6 o nuTaHno NpUBOP MOXET IKCIUTYaTMPOBATLCS B CrEAYHOLLMX PEXUMAX:

— oT ceTn 220 *#?B/ 545, yacToTolt 50-60 M C NOMOLLbIO GoKa NUTaHUS;

— OT aKKyMynsaTopHbix anemeHToB (6 X AA NiMH, emkocTtbto 2300 MAY

KaXkabli).

YpoBeHb 3apsga  akkyMyNATOPHbIX 3fIEMEHTOB MOXHO OUEHUTb Mo
NHOMKaTOpYy 3apsiga 6aTapen B HWDKHEM MpaBoM yriy akpaHa «Tl». Yem
bonblle cerMeHTOB oToOpaxaeTcs, TeM Bbiwe 3apsag. OQHOBPEMEHHO C 3TUM,
Npyn paspsige akkyMynsaTopoB, MeHsieTCs U UBeT 3Hadka 6aTapeun (3eneHbii,
XenTbln, KpacHbi). Bo Bpema 3apsiga vHOMKATOP MNONepemMeHHo, pa3 B
CeKyHOy MeHsaeT cBou uBeTa. [Npu nogknioyeHun 6roka nuTaHus, NHOMKaAToOP
3apsina 6aTtapeu npuobpeTaeT crieayoLmii Bug « .

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

Cpok cnyxbbl akKyMynaTOPHbIX 3M1eMEHTOB 3aBUCUT OT KOSiM4YecTBa
LMKNOB «3apaa-paspsag». onyckaetca go 500 UMKIOB «3apsag — paspsaa» ons
AAHHOrO TUMa akKyMynATOPHbIX 3SIEMEHTOB.

[Mpy NOSHOCTBIO  3aPSPKEHHbIX  AaKKYMYNATOPHBIX  3fieMeHTax U B
3aBUCUMOCTU OT WX COCTOSAHUSA, MPOAOIDKUTENLHOCTL paboTbl npubopa B
aBTOHOMHOM pexume 6e3 nofsapsagkm CoCTaBnsieT HE MeHee YeTbIpex YacoB.

NMpumeyanune: [JonyckaeTca MpUMEHEHME aKKYMYNATOPHbLIX 3fIEMEHTOB
(6 x AA) Tvna NiIMH mnnu NiCd meHbluen emkocTu. [pyn aTOM BpeMs MOJSTHOro
3apsga v BpemMsi aBTOHOMHOW paboTbl YMEHbLUUTCA.
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8 YkasaHue mep 6esonacHocTu

BHumaHue! Bo BHeliHeM Onoke MUTaHUA MMEETCs OnacHoe OMs XKMU3HU
HanpsbkeHne. 3anpelwiaeTcs akcnnyataumst 6noka NMTaHUSa ¢ NOBPEXOEHHbLIM
KOpMNyCOM.
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9 TMoproTtoBKa K paboTe

9.1 N3Bneknute npubop M3 YynakoBKW, Mpou3BeanTe BHELLUHWA OCMOTP.
[MpoBepbTEe KOMMNNEKTHOCTb B COOTBETCTBUM C Tabnuuen 2.1.

9.2 BblgepxuTte npnbop B HOpMarsbHbIX YCIIOBUSIX HE MEHEE 2 YacoB.

9.3 lNoakntovnTe coctaBHble YacTu npubopa.

9.4 MopgknounTe BOK NUTaHUS K ceTn (ecnu ans nutaHua npubopa bynet
NCMNONb30BaTbCA CETEBOE HaMNpPSXKeHNe).

Ecnu gna nutaHmna ByayT Mcnonb30BaTbCs akKyMynATOPHbIE 3fIEMEHTHI, TO
HeoOXoaAnMMO X 3apaauTb. AKKYMYINSATOPHbIE 3fIEMEHTbI 3apsXatoTCA TOSbKO
npwn BKITIOYEHHOM npubope (cMm. n. 7.6).

9.5 [1na BkntoyeHns npunbopa HeobXoaMMO HaXaTb N yaepXusaTb KraBuLly
«BknrovyeHue/BbiknrovyeHne» B TeveHne 2 cekyHa. Korga Ha npubop 6yaoet
nogaHo MNUTaHME WM OH 3arpy3nTcd, Ha 3KpaHe OofkHa oTobpasnTbcs B
TeyeHne 5 cekyH 3acTaBka C MHdopMauuen o HaumeHoBaHuu npubopa u
BbIMYCTUBLLUEM €ro NpeanpusiTumn, a nNocre ee NCYe3HOBEHNS - MEHIO Npunbopa.

[Onsa BblknNoyeHns npubopa nocne OOHOKPATHOMO HaxaTus KrhaBuLUK
«BkrnovyeHue/BbIKno4YeHne» HYXXHO TaKKe HaxaTb noaTBepXaeHue
BbIKINOYEHNA B MeHI0. [pnbop coxpaHAeT TeKywme HaCTPOMKM MpU Kaxgom
npaBubHOM BbIKNtoYeHMN. [pu nocnegyowem BKITIOYEHUM Npnbop 3arpyxaet
COXpPaHEeHHble HACTPOMKM W BKIIOYAET YCTAHOBMEHHbIE MPU  BbIKITHOYEHUN

JoyHKUNN.
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10 Mopsipok paboTbl

10.1 PaboTta c MeHI0 1 NnonaMu BBoAa

FnaBHOEe MeHI0 NoABSEeTCA Npu BKINIOYEeHUU npubopa.
Bua rmaBHOro MeHio nokasaH Ha puc. 10.1.

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

Puc. 10.1 'haBHOE MeHto

MeHio «lpouecc A» n «lpouecc B» npeacraBnaT  TOMOSOMMIO
npoueccos and noptos A n B.

MeHio «lMamATb» npegHasHayeHO And nNpocmoTpa  MHdopmauum o
BbIMOSTHEHHbIX M3MEpPeHUusiX (MMs 3anucu, Bpems, farta), N9 COXpaHeHus
pe3ynbTaToB TecTa M 3arpy3km paHee CoOXpaHeHHbIX pe3ysibTaTos.

MeHio «CTtaTUCTUKa» MpeacTaBndeT CTaTUCTUYECKYD WMHgopmauuio 06
N3MepPEHUSIX.

MeHto «HacTpounku npobopa» mncnonb3yeTcs Ansa Bbibopa HEOOBXOAMMbIX
napameTpoB (pyHKUMOHMpPOBaAHUS npubopa.

MeHtio «lMapameTpbl UHTepdencoB» OTOOpakaeT HACTPOMKU AnA Tpex
Ethernet nopTtoB: wnameputTenbHbIX noptoB A, B ©n nopTa yaaneHHOro
ynpasneHus.

Pab6oTta ¢ meHI0

[MepemellueHne Mexay WKOHKaMK, 3aknagkamm n  CTpoYKaMu  MEHHo
npubopa OCyLLECTBNAETCA C MOMOLLbIK KaBuL yrpaBneHna nepemMeLLeHnem
Kypcopa. Npu aToOM HagnMcb akTMBHOW MKOHKM UNU 3aKnagky nogcseymBaeTcs
CWUHMM LUBETOM, HEAKTUBHbIX - YePHbIM. BX04 B NYHKTbl MEHIO OCYLLECTBIISIETCS
no knasuwe «BBopg». lNpu Bxoge B obnacTtb 3aknagku, HagnMcb TEKyLUEW
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3aKnagku MeHsieT 4YepHbl LUBEeT Ha cepbii. Bbixoo n3 Tekywen 3aknagku
ocywiecTtendetca no knasuwe «MeHro». [lons BBOO4A, 3HAYEHUA KOTOPbIX
MOryT OblTb M3MEHEHbLI, MU MNOAMUCU ranok oTobpaxalTCA CUHUM LBETOM,
ocTanbHble MHGPOPMALMOHHbIE MOt OTOBPaXKaKTCs YEPHBIM LIBETOM.

PaboTta ¢ uncnoBbIMM NonNsiMu BBoAaA.

UncnoBble nons BBOAA NPedyCMOTPEHbl Tpex TUMNOB: LecATepudHoe,
LecTHaguaTepuyHoe n apobHoe.

Mone gecaTnyHoro dpopmarta NO3BOSISIET BBOAUTb TOMbLKO UEnNble Yucna.
[Mepexopn K crepyowen undpe nonsa ocyLecTBSeTCAa aBTOMaTUYeckn rnocre
YCTAHOBKM 3Ha4yeHus Tekywen uundpbl. [lepexon mexay uudpamu nons
ocyLlecTBndeTca npu nomowm knasuw «BnpaBo», «BneBo» ynpasneHnem
nepemMeLleHneM Kypcopa.

[Mone wecTHaguatepunyHoro opmarta no3BonseT BBOAUTb UUGPbI Y
3arnaBHble naTuHckne 6ykebl U3 ananasoHa «A-F». lNepexoa mexay undpamu
nona ocywecTBnsieTca npuv nomowm knasvw «BnpaBo», «BneBo»
ynpasneHneM rnepemMeLLeHnem Kypcopa.

[pobHoe none BBOOA XapakTepuU3yeTCs Hannunem TOYKM — pasgenutens
mMexay aopobHom n uenom 4vactamu. OHa ycTaHaBnmMBaeTCcA BMeCTO nobon
undpbl TeKylero nosns nytem yaepxaHust knasuwmn «0.,». [lone He MoxeT
cogepxaTb 6onee ogHouM Touku. [Ona Toro 4toObl W3MEHUTbL MO3ULINKO
pasgenuTens, HY)KHO BHayarne 3aMeHUTb ero Tekyllee nosiokeHme undgpon, a
3aTeM MocTaBuUTb TOYKY B HEO6XOAMMOE MECTO.

10.2 Tononorus npoueccos

N3 pasgenoe «ImaBHoro meHw». «llpouecc A» u «lpouecc B»
OTKpbIBAETCS MEH Ona Bblibopa Tornonorum npoueccos ans noptos A n B.
Bng meHo «Tononorusa npoueccoB» rnokasaH Ha puc. 10.2,

Pexum «TepmuHan» onpegenseT NopTel npyuemMa n nepegadun tpaduka Bo
BpeMS BbINOMHEHNSA TeCcToB. [JaHHbIN PEXUM yCTaHaBNMBAET TOMNOSOMMI0 AN
TecToB C reHepauuen tpaduka: «RFC 2544», «Y.1564», «Tecta Tpaduka»,
«MakeTHbIN pXUTTEP», «“MHOronoTo4YHOCTL», «BERT», a Takke ona TectoB
«TCP/IP», «OAM». [Ina Tecta «[MarHOCTUKa MegHoro Kabens», Bblbop
TonosiorMm MNOpPTOB npuema He npuHuunuaneH. Tect «PTP» moxert
3anyckaTbCs TONbKO € nopTta A.

Pexumbl «lUnend» n «TpaH3UT» 3anpeliaroT Bce TECTbl HAa BblIGpaHHOM
nopTy.
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Puc. 10.2 MeHto «Tononorma npoueccos»

Mpwn 3anyweHHbIX TecTax, NMbo BKMOYEHHbIX pexnmax «LWnend» wn
«TpaH3uT», BbIOpaHHbIN MNOPT SABMNSAETCS 3aHATbHIA NPOLIECCOM, U BXOA4 B
MNYHKTbl MEHIO, KOTOpble MOryT Bbl3BaTb KOHGMUKT, 6rokupytotcs. [pn aTom
3abnokMpoBaHHbLIE MYHKTbl MEHI0 OTObpaxarTcs cepbiMU MKOHKamMu. [lpu
3anylleHHbIX TecTax WK pexumax, B KOTOpbIX Yy4yacTBylT oba nopTa,
HEeKoTopble MYHKTbl MEHK MPOTMBOMOSIOXKHOIO nopta Takke OyayT
3abnoKknpoBaHsbI.

10.3 MeHio U3mepeHus

N3 pasgenoB MeH «Tonosnornsa npoueccoB». «TepmuHan A>>B»,
«TepmuHan A>>A», «TepmuHan B>>B», «TepmuHan B>>A» oTkpbiBaeTcs
MeHo «U3mepeHunsa» Ans Bbibopa nameputenbHbIX TECTOB ANst nopTtoB A n B.

MeHio «WM3mepeHUsa» COCTOMT W3 [AOBYX CTpaHuL, Mepexon Mexay
KOTOPbIMW  OCYLLECTBNAETCA MNpuM  MNOMOLWM  (PYHKUMOHArbHbLIX  KrnaBuL
«CT1p. 2»/«CTp. 1»

Bug meHio «<U3mepeHuns» nokasaH Ha pucyHkax 10.3.1 n 10.3.2.
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TecT EFC2544 AnarHocTrEa
TpafirKa MELHOrD Kabena

TecTel TCPAIP ﬂaHETHHM

AxnTTERD
Myanchpmm
CTp. 2 o] (4 (]

Puc. 10.3.1 lNepBas ctpaHuya MeHto «/3mepeHnsa»

Ha nepBon cTpaHuLe MEHIO HaxoOATCs TECThI:

— Tect Tpadwmka,

— TecTt RFC 2544;

— JOwnarHoctuka megHoro kabens.
— Tectbl TCP/IP;

— [MakeTHbIN [XuTTePp;

- BER Tecr.

- OAM;

— MHOronoTo4YHoOCTb;

- PTP;
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Ctp. 1 0901

Puc. 10.3.2 Btopas ctpaHuua meHo «N3mepeHns»

Ha BTOpOM CTpaHunLe MEHIO HaxoOAaTCs TECThI:
- Tect Y.1564;

LIBETHBIMM MKOHKaMM OTOBpaXatTCs TecCTbl, KOTOPble MOXHO 3anyckaTb.
CepblMM MKOHKaMn oToOpaXalTCA TeCTbl, 3anyck KOTOpbIX 3abnokumposaH
CBA3@HHbIMW  U3MEpPEeHUsIMMU  BblOpaHHOro nopTta, JMbo  CBA3AHHbIMU
N3MepeHnamMu gpyroro noprta, imbo OTCyTCTBMEM COOTBETCTBYHOLLEN OMNLUN B
npubope.

10.4 CxemMbl noakno4vYeHUn npubopa

TecTbl ¢ reHepauuen Tpaduvka: «TecT Tpadumka», «<RFC-2544», «Y.1564»;
«MakeTHbIN mXKUTTEpP», «BERT», «MHOronoto4yHoctb». [ns npoBeaeHus
3TUX TECTOB NPUOOP MOXHO MOAKMKYAaTb K y4acTKy CETU UK TEeCTUPYyEMOMY
ceTeBOMy YCTPOMUCTBY MO [ABYM cCXemMaM wusMepeHun «A» u «B»
npencrasneHHbIM Ha pucyHkax 10.4.1 v 10.4.2.

B cxeme «A» B kayecTBe ycCTpoucTBa (pOopMMpOBaHUSA LWenda MoXeT
6bITb NGO BTOPOK Nnpmnbop MAKC-EM, nnbo sTopon nopt npndtopa MAKC-EM
(B crniyyae HenocpeacTBEHHOro Hanuuns OByX MHTepgencoB B OOHOM TOYKE),
nnéo npnbop MAKC-EMK, nnéo npnoop MAKC-EMB.
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Puc. 10.4.1 Cxema «A» nogknioyeHust npnubopa B pexmmMme TECTUPOBAHUS

Mo cxeme «A» 4valle BCero npoBOAAT TECTbl y4aCTKOB CETW, rae Touka
dopmmnpoBaHus Wwrenda yganeHa. lNpu aTom ypoBeHb wnenda — 1, 2, nnbo 3
BolbupaeTcs B 3aBMCUMMOCTM OT TOro, Kakoe ceTeBoe obopyaoBaHue
NPUCYTCTBYET Ha y4yacTke ceTu. K npuvmepy, ecnv y4yacTok CeTU COoLepXuT
TONbKO CETEBble KOMMYTATOPbl — CBUTYM, TO HYXXHO BKIOYaTb (PYHKUUIO
«llnend» ypoBHA 2, a ecnn y4yacTOK CeTU COAEPXUT MapLupyTusaTopbl,
Heobxogmmo Bknto4vaTtb yHkumo «lnend» ypoeHa 3. [logpobHee o
dyHkuun «lnend» B nyHkTe 10.15.

26




CeteBoe
YCTPOUCTBO

[
g

MAKC-EM

Puc. 10.4.2 Cxema «B» nogkntoyeHusi npnubopa B pexmme TeCTUPOBAHUS

Mo cxeme «B» vawe npoBogaT TeCTbl ceTeBOro obopyaosaHus. [Npn aTom
OCYyLLEeCTBNAETCA OHOHaNpaBneHHada nepegaya TectoBoro Tpagomka ¢ O4HOro
nopTta Ha gpyrom.

10.5 TecT Tpadumka

10.5.1 OnucaHune TecTta Tpacduka

Tect Tpadwumka saBnsetca Haumbonee npocTbiM K3 BCEX TECTOB,
peann3oBaHHbIX B MNpubope, C MNOMOWbLID KOTOPOro MOXHO MPOBEPUTL
CNOCOBOHOCTbL KaHana K nepegade AaHHbiX. [logkniodeHne npubopa
OCYLLEeCTBMAETCA Mo O4HOW N3 CXeM, NpeacTaBreHHbIX B nyHKTe 10.4.

Bo Bpema TecTa, B COOTBETCTBMM C BbIOPAHHOW Harpyskom u pasmepom
KagpoB, reHepupyetcsa TpadMK B TeYEeHMe 3a[aHHOro BpeMeHun, W
aHanmM3npyrTCcda NnoTepun Kagpos.

Bua meHtio «TecT Tpadmka» nokasaH Ha pucyHke 10.5.
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Puc. 10.5 Tect Tpaduka

MeHto TecTa coaepXuT ABe (PyHKUMOHAlNbHbIE KNaBULLN:
CrapTt/CTONn — 3anycKk n octaHoBKa TecTa.
HacTp. — goctyn K HacTporkam TecTa.

B MeHto cTaTyca Tecta oTobpaxxatoTcsa nons:

Mpowno — Bpems, npowlellee ¢ Havana 3anycka tecta Tpaduka.

OcTan. — Bpems, ocTaBLUleecd O OKOHYaHUs TecTa Tpadomka.

Harpy3ka — 3HayeHne Harpysku reHepupyemoro rnoToka.

TX Kagpbl — KONMYECTBO NepeaaHHbIX Kagpos.

RX Kagpbl — KONMYECTBO NPUHATbLIX KAapoB.

Tx 6anT — KONIMYeCTBO NepefaHHbIX 6GanT.

Vrt, MOuUT/c — TeKywast CKOpoCcTb TecToBoro Tpaduka. CyeTyumk
oTobpaxkaeT MHopmaLmIo TOSTbKO BO BpEMS NPOBEAEHUSA TecTa.

PDV, HC* — 3Ha4yeHne cpefHero nakeTHoro JXXntrepa.

* MpumevaHue: W3mepeHne «PDV, Hec» saBngetcs onuuven npudopa
«04-PDV».

MoTtepu** — KOMMYEeCTBO MOTEPSHHbIX OanT, paBHOE pasHULe Mexay
nepegaHHbIM U MPUHATBLIM KONM4eCcTBOM, oTobpaxaeTca B cTonbue «Kon-Bo».
B ctonbue «Koadh.» oTobpaxaeTcs KoadpdULMEHT NOTEPD.

** MMpumeyaHme: Bo BpeMda npoBefeHUst TeCTa 3HaAYeHue NoTepb Aaxe
NpU MX OTCYTCTBMU MOXET MNOKasblBaTb BENUYUHY OTANYHYKO OT Hyns, 4TO
CBA3aHO C 3adepXKkamu nepegadn WHGoOpMaUMM B KaHane, a Takke B
nepegatoLlem un npmemHom bydepe.

Ow. kagpbl — obLlee KONMYECTBO MPUHATLIX Kagpos ¢ owmnbkamm (Runt,
Jabber, CRC), otobpaxaetca B crtonbue «Kon-Bo». B ctonbue «Koad.»
oTobpaxaeTca KoadhpnuMeHT onMBOK.
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CRC — konnyecTBO NPUHATBLIX KagpoB C OLUMOBOYHOM KOHTPOSIbHON CyMMOW,
oTobpaxaetca B ctonbue «Kon-Bo». B ctonbue «Koadp.» oTobOpaxkaetcs
KO3 (PULMEHT TaKMX OLLUMOOUHBIX KaapoB.

Runts — KonuyecTtBO NPUHATBLIX KagpoB AfWHOWM MeHee 64 6anTt C
NpaBUNbHON KOHTPOSbHOW CyMMoW, oTobpaxaetcs B ctonbue «Kon-so». B
ctonbue «Koad.» oTobparkaetca KOaPPULUMEHT Taknx oLIMBOYHbIX KaapoB.

Jabber — konuMyecTtBO NPUHATBLIX KagpoB AnvHon 6onee 1518 6ant c
HenpaBuNbHOW KOHTPOSIbHOM CyMMOW, oTobpaxaeTtcs B ctonbue «Kon-Bo». B
ctonbue «Koad.» oTobparkaetca KOaPPULUMEHT Taknx oLIMOOYHbIX KaapoB.

Pause — obLee KonM4yecTBO KaapoB naysbl.

[Mocne 3aBeplieHWs TecTa Ha 9KpaH npubopa BbIBOAUTCA OLHO U3
BO3MO>XHbIX COOBOLLEHNIA:
— TecT ycnewHo nponaeH — TeCT NPOWAEH U ANs AaHHOW Harpysku Bce
Kagpbl npowniv 6e3 noTeps;
— OwunbKM B TeCTE — BO BPEMS MPOXOXOEHNSA TECTa BO3HUKINN OLLNGKN;
— [peBblleH ypoBeHb NOTepb — TECT MPouAdeH, HO And 3adaHHOW
Harpys3ku NpoLUSN HE BCE Kaapbl.

10.5.2 HacTpounku TecTta Tpachumka

3aknapgka «3aronoBok»
3aknagka CoOepXWUT OAMHAKOBbLIE MOSIi HACTpoeK AOns BCexX TeCTOB C
reHepauuen Tpadpuka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

3aknagka «[JononHUTenbLHo»

Tun Harpyskm — napameTp He ucnonb3yetcsa. B Tecte reHepupyetcs
NOCTOAHHAs Harpyska.

EA. namepeHunsa — Bolbop eanHUL, M3MepeHNsa B KOTOPbIX ByaeT BBOAUTLCS
3HadeHue B none «Harpyska».

Harpy3ka — Benu4inHa Harpysku.

OnuHa nakeTta, 6 — gNMHa KagpoB, BblpaXeHHasi B 6anTax, reHepupyeMblx
B TecTe.

OnntenbHOCTbL — BPEMEHHOW WHTepBan, 3ajaHHbln B doopmarte
«Y4Y:MM:CC», B T€4EHMNE KOTOPOro NpoxoauT TecT. Ecnu 3HadeHne paBHO Hyrto,
TO TecT naet 6€CKOHEYHO.

10.5.3 3aknagka «3arosioBOK» HACTPOEK TeCTOB C reHepauueun
Tpacduka

3aknagka coOepXuT OAMHAKOBble MOSIi HacTpoek ANns BCex TeCToB C
reHepauuen Tpaduka: «RFC 2544», «Y.1564», «Tect Tpacuka»,
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«MakeTHbIN mXUTTEpP», «MHOronoToyHoCcTb». HO Ans kaxgoro TecTta B
NamMATb COXPaHATCA MHOMBUAYaANbHbIE HACTPOMKM.

HacTtponku ckopoctn coeguHeHunsi, MAC-agpeca otnpasuTtens, IP-agpeca
otnpasutend, napametpos VLAN u MPLS wuameputenbHoro uHtepdenca
ocyuwiectengetrca B MeHw «[lapameTpbl uHTepdencoB». OnucaHue
HaxoguTtca B nyHkTe 10.109.

YpoBeHb 2

ARP-3anpoc - onuua onpegenenHns MAC-agpeca nonydaTtend
aBToMaTtuyeckm ¢ nomouibio ARP 3anpoca no ero IP-agpecy oo nposeaeHus
Tecta. [Mpn BkoveHUn gaHHoro donara, none «MAC nony4.» nponagaet u
ero 3Ha4yeHue urHopupyeTtcs.

MAC nonyy. — MAC-agpec nony4datensi. Ecnm TectMpyemblii y4acToOK ceTu
He cogepxuT mapuwpyTtnsatopos, MAC-agpecom nonyyartens sBnsieTca agpec
yCTpOUCTBA MNpuHUMarLwero, nmbo 3aBopadMBaloLLErO TecToBble kaapbl. B
npoTMBHOM crydae B kadectBe MAC-agpeca nony4yatensi yctaHaBnuBaeTcs
MAC-agpec 6nmkaniero mapLpyTtusaTtopa.

MAC otnp. — MAC-agpec otnpaButens, B KayecTBe KOTOPOro
yCTaHaBnMBaeTca agpec uHtepdgenca, ¢ KOTOPOro reHepupyeTca TeCTOBbIN
Tpaduk. None oTtobpaxkaeT 3Ha4YeHUe, HacTpomKa KOTOPOro NpouM3BoanTCH B
MeHo «lMapameTpbl UHTepdencoB».

YpoBeHb 3

Mpu yctaHoBke ¢hnara «YpoBeHb 3», NOSIBNSAETCA AOCTYN K HacTporkam
nofien nakeTta CeTeBoro ypoBHS.

ABTOMaTnyeckun |IP nony4. — dnar, nNpu ycTaHOBKE KOTOPOro, npwu
Tononorun tectuposaHua A->B n B->A, B KadecTtBe |P-agpeca nonyyatens
noacrasnseTcsa IP-agpec npoTnBONONOXKHOIO NopTa.

IP nonyu. — IP-agpec nonyyartens.

IP oTnp. — IP-agpec oTnpaBuTens, B Ka4eCcTBe KOTOPOro yctaHaBnnBaeTcA
agpec uvHTepdenca, C KOTOPOro reHepupyetca TecToBbin Tpaduk. [lone
oToOpakaeT 3HayeHue, HacTpoMka KOTOpPOro MpPoOmM3BOOUTCA B  MEHI0
«[TapameTpbl MHTEPENCOB.

ToS/Precedence — BknoYeHue/BbiKNoYeHNne Hactpoek QoS. [lpu
BKNoYeHn pnara 6noknpyetcsa yctaHoBka DSCP, a ee 3HayeHue
nrHopupyetcs. lNogpobHoe onncaHune nonen cMm. RFC 791. HasBaHue 61TOB B
ToS 6ante npuBegeHsl B Tabnuue A.1 lNpunoxeHne A.

ToS — 6utbl TO-T3 B ToS 6ante. OTobpaxaeTca B ABONYHOU hopme U
MOXeT npuHumMmaThb 3HadveHna 0000, 0001, 0010, 0100, 1000.

Precedence — npuoputeT Kagpa 3agaet 6utol PO-P2 B ToS bante. MoxeT
NpuHUMaTb 3HayveHuss oT O o 7. CoOTBETCTBUA 3HAYeHUA WM HasBaHUM
npuoputeToB npmuBeaeHbl B Tabnuue A.2 MNpunoxeHune A.

DSCP — Bknto4deHue/BbikntoyeHne HacTpoek QoS. Mpu BkMoYeHUU dnara
brnokupyeTcsa yctaHoBka ToS/Precedence, a ee 3HayeHue WrHOpUpYyeTCS.
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HassaHne 6utoB B DSCP 6ante npmeBeaeHsl B Tabnuue A.3 lNpunoxeHue A.
[Mone moxeT npuHUMaTh 3HadeHne ot 0 fo 64, n oTobpaxaeT 6 cTapwunx eut
DS0-DS5 13 cooTBeTCTBYIOLWEro banTa 3arofnioBka kagpa B 4BOMYHOMN bopMe.
Takke oTobpaxaeTca nutepHaa abbpesuatypa (nogpobHoOe onucaHuve CwM.
RFC 2474, RFC 2597). CootBeTcTBME 3Ha4YeHMM W HasBaHuM DSCP
npuseneHbl B Tabnmuyax A.4 n A.5 lNpunoxeHnsa A.

TTL — BpeMsi XU3HU nakeTa B ceTu. [lone MoxeT npuHMMaTb 3Ha4YeHUs OT
1 po 255.

YpoBeHb 4

Mpn ycTtaHoBke dnara «YpoBeHb 4», NOSABMASAETCA OOCTYN K HAacTpoMKam
noren nakeTta TPaHCMOPTHOrO YPOBHS.

UDP nony4. — HoOMep nopTa nony4arens.

UDP oTnp. — HOMep nopTta UCTOYHUKA.

Onsa ycraHoBkm MAC-agpeca otnpasuTend, |P-agpeca oTtnpasutens,
nonen VLAN u MPLS HeobxogMmo nNpoOBECTU HACTPOMKM B MEHIO
«[MapameTpbl HTEpdEencoB».

10.6 Metopuka RFC 2544
10.6.1 OnucaHue Tecta RFC 2544

Metoguka RFC 2544 gqBnaetca cTaHgapToM a9 pas3HOMNaHoOBOro
TEeCTUPOBaAHUS ceTen Ethernet. OHa onucbiBaeT cueHapum
aBTOMaTM3NPOBaAHHOW npouenypbl TecTupoBaHua Ethernet kaHana npwu
oTCcyTCTBMM paboyero Tpadwmka. B cueHapum UKCUPOBaHbI KHYeEBLIE
napameTpbl ans TecToB NPONYCKHOM cnocobHoCTH, 3aepXKn
pacnpocTpaHeHNsa KagpoB, 3aBUCUMOCTM YPOBHS MOTEPb KagpoB OT 3arpysku
KaHana W TecTa onpefeneHna npenenbHoM Harpysku. Kaxabi  TecT
NO3BONSET MNPOBEPUTL OMpPeLESiEHHbIe MapaMeTpbl, onucaHHble B SLA.
MeTogonorna TecToB onpenensier pasmepbl KagpoB, NPOAOMKUTENbHOCTb
MCNbITaHNA U YNCNO NOBTOPEHUN UCMIbITAHUN.

Mpn6op MAKC-EM nossondaeTt npoBeAeHne YeTblpéX OCHOBHbIX TECTOB MO
meToanke RFC 2544

— MMponyckHaa cnocobHocTb (throughput) . OueHka MakcumarbHOM
CKOPOCTW nepefayn pAaHHbIX, MpU KOTOPOM KONMYECTBO TECTOBbIX
KagpoB, npolleawmnx Yyepes TeCcTMpyemoe yCTPOMUCTBO UIU Yy4acCTOK CeTH,
COOTBETCTBYET YMCIly KagpoB, OTNPaBrfEeHHbIX C TecTupyloLlero
obopynoBaHua. [aHHbIN  TeCT npefdHasHadyeH ansa  dukcaumm
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MakCUMasibHOM CKOPOCTM KOMMYyTauuu A CeTeBbIX 3NEMEHTOB,
pacnosioXXeHHbIX B TPAHCMOPTHLIX ceTax Ethernet.
MuHumanbHoe onpegendemoe npubopom 3HayeHne [lponyckHom

CMNOCOBGHOCTU, BbipaXXeHHOe B MpoLeHTax, onpeaensietcs no dopmyne
L

roe L — anvHa kagpa B 6anTax.

— 3apgepxka pacnpocTtpaHeHusa (latency). AHanu3 BpeMeHHOro
MHTEepBana npoxXoXaeHNa Kagpa OT WCTOYHMKa K nonydaTento U
obpaTHO, B COOTBETCTBUN CO CXEMOMN N3MEPEHUST «A», NpeacTaBNeHHON
Ha pucyHke 10.4.1. Tlpn 3TOM BenWYMHaA Ha3bIBAETCA KPYyroBOW
3agepxkon. [Npun nepepavye gaHHbIX C OOHOrO rnoprta Ha BTOpPOW. B
COOTBETCTBUM CO CXEMOW naMepeHnin «B», npeactaBneHHOM Ha pUCYHKe
10.4.2, wnamepseTca NpocTo 3agepxka nepegaydn. [lo ymon4vaHumio
pekomeHgoBaHo npoBoanTb 30 UcChbITaHUKW, NO UTOraMm BbICYMUTbIBAETCS
cpenHAa 3afiepxKa.

NMpumeyaHne: MuHuManbHoe wu3amMepsiemoe npubopomM  3HayeHue
3agepxku pacrnpocTpaHeHue — 8 Hc.

— 3aBMcMMOCTb ypOBHA noTtepb KaapoB (frame loss rate) . Nposepka
CNOCOBHOCTM y4yacTKa CeTM WU CETEBOro YCTPOWCTBA MNOLAEPXKMBATb
NpunoxeHus, padoTtatoLwmne B peanbHOM BpeMeHU (NOBTOPHas nepegada
HeBO3MOXHa). C MOMOLLbI0 AAHHOrMO TecTa pPacCYUTbIBAETCS MPOLEHT
KagpoB, He nepefaHHbIX CETEBbIM 3fIEMEHTOM NpPU  HEU3MEHHOW
Harpyske BCNeACTBME HegocTaTka annapaTHbIX pecypcoB. BaxHo
YYMTbIBaTb, YTO BONbLLOM NPOLIEHT NOTEPb KagpOB BbI3bIBAET CHMKEHME
KayecTBa cepsuca.

— lNpepenbHaa Harpy3ka (back-to-back) . TecTt nsmepsaer makcumaribHoe
BpeMSsl, 3a KOTOpoe ceTeBOe YCTPONCTBO CMNpaBfisieTCa C MakCUMarbHOM
Harpyskom, U MakcumasibHoe KOMMYECTBO KadpoB, KOTOPOE CeTEBOE
ycTponcTtBo byaet obpabaTbiBaTh 6€3 NOTEPL 3a MakCMManbHOE BPEMS.
Cxembl namepeHmn «A» n «B» npegctaeneHbl Ha pucyHke 10.4.1 wn
10.4.2. TpumeHsieTca 6onbllen 4YacTblo AN TeCTUPOBaHUS TaKuX
CeTeBbIX  YCTPOWCTB, KaK  KOHLEHTpaTopbl,  KOMMyTaTopbl "
MapLLpyTU3aTopsbl.

Mpnbop MAKC-EM nopgepxmBaeT TectupoBaHue no metoguke RFC 2544
C OBYX UHTepdencoB 0gHOBPEMEHHO.

10.6.2 Hactpouku tecta RFC 2544

[Mpn HaxaTum KHOMKM «YMOSY.», NPOUCXOAUT BO3BpaT BCEX HACTPOeK
Tecta RFC 2544 K 3Ha4YeHUAM Mo yMOMn4YaHuio.
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3aknagka «3arosioBoK»
3aknagka CoOepXWUT OAMHAKOBLIE MOSIi HACTPOEK Ans BCEX TECTOB C
reHepauuen Tpadgpuka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

3aknagka «Kagpbi»

Mpn TectnposaHun Ethernet-ceten metogmka RFC 2544 pekomeHayet
OCYLLECTBNATbL aHanus, MUCnosnb3ysa cemMb npenonpeneneHHblX pasmepoB
kagpoB: 64, 128, 256, 512, 1024, 1280 u 1518 6ant. 3T 3HaA4YeHUs
yCTaHaBMMBalOTCA B BapwaHTe KoHdurypauum no ymondaHuiwo. B npubope
MOXHO YyCTaHaBnuBaTtb Jiobble Apyrve OfWHbI KaapoB, a Takke MPUMEHSATb
pacwupeHHbin cueHapun RFC 2544, npun KOTOPOM MUCMOSb3YKTCA Kagpbl
NPON3BONbHOM ANWUHLI, BKNoYas Jumbo-kagpbl* anvHon ot 1519 Gant Ao
9600 6ant. Takke AONOSHUTENBHO MOXHO YCTaHOBUTb ANS TeCTUPOBaHUS
ewe oavH kagp ¢ anuHom ot 64 go 9600 6ant. B cTpokax ykasbiBaloTCS
ANVHbI KagpoB B BanTax. YCTaHOBKa ranoyvkm paspellaeT COOTBETCTBYHOLLYHO
KOHdpUrypaumo kagpa.

* MpumevaHue: HekoTopble MapLlupyTusaTopbl He nogaepxmsatoT Jumbo-
Kagpbl, nNuMbo [OmmkHbl ObiTb  NpeaBapuUTENbHO  CKOHMUrypupoBaHbI.
O3HakoMbTECb C [OOKYMeHTauuen KOHKPETHOro MapluipyTtu3atopa, 4Tobbl
onpeaennTb BO3MOXHOCTb ero paboTtbl ¢ Jumbo-kagpamu.

3aknapka «lponyckHasa cnocobHOCTb»

BbINONMHATL — YCTaAHOBJMIEHHbLIA donar paspellaeTr npoBegdeHne TecTa
«[lponyckHas cnocobHOCTb.

Harpyska MuH, % — BennuMHa Harpy3ku B npoueHTax, Npu OOCTMXKEHUN
KOTOpPOM npekpallatTca namepeHmnsa tecta «llponyckHas cnocobHOCTb» ans
KaXkgoro pasmepa kagpa. [pu ycTaHOBKe 3Ha4YeHUA HyJb, TECT NPOAOoIKaeTcs
A0 OOCTMKEHUS MUHUMarbHO BO3MOXHOW reHepUpyeMon Harpysku, ykasaHHOM
B nyHkTe 10.6.1.

Harpy3ka Makc, % — BenuuMHa Harpysku, BblpaX€HHOW B MPOLIEHTaX C
KOTOpPOM HauynMHaeTca TecT «[1ponyckHas CnoCoOOHOCTb» ONA KaXaoro pasmepa
Kagpa.

NMpob6a — nepuoa BpeMeHn HENPEPbLIBHOIO BbINOSTHEHNS OAHOIO UCTbITAHUSA
TecTa C PUKCUPOBAHHBLIMW 3HAYEHUSIMU NapaMeTpPoB U AJIMH KagpoB.

3aknagka «3agepxkka»

BbIiNONMHATL — YCTaAHOBMIEHHbLIA donar pas3pellaeTr npoBedeHne TecTa
«3agepxka».

Kon-Bo npo6 — Konn4ecTtBO UCMbITAHUA B TECTE 3adepkka Ans Kaxaoro
3ajaHHOro pasmepa kagpa.

NMpobGa, ¢ — nepuog BPEMEHU HEMNPEPLIBHOMO BbLINOSTHEHUS OOHOIMO
McNbITaHNA TecTa C (PUKCUPOBAHHbIMK 3HAYEHUAMW NapamMeTpoB U AJIVH
KagpoB.
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Nonb3oBaTtenbCkne Harpys3ku — chnar, npu ycTaHOBKE KOTOPOro TecT
«3agepxkka» MNpoBOAUTCH C Harpy3kamu, YCTaHOBMEHHbIMM B HaCTpOMKax
HWKe, B NMPOTUBHOM Cly4Yae TeCT MPOBOAUTCA C Harpy3kon, U3MEpPeHHOW B
TecTe «[1ponyckHasi CnoCOBHOCTb».

Harpy3ska — BenunumMHa Harpysku, BblpaXKeHHasi B NpoLeHTax, C KOTOPOM
npoBoauTCcA TecT «3agepxka». [ns kKaxaoro pasmepa  kagpa MOXHO
yCTaHaBNMBaTb CBOE 3HAYEHME Harpy3Kku.

3aknaaka «llotepu KagpoB»

BbINnONHATL — YCTaAHOBJMIEHHbLIA donar pas3pelwlaeTr npoBegdeHne TecTa
«[loTepu kKagpoB».

NMpobGa, ¢ — nepuog BpPeMEHU HeNPEepPbIBHOMO BbINOSTHEHUA OLHOIO
MCNbITaHNA TecTa C (PUKCUPOBAHHLIMK 3HAYEHUAMW NapamMeTpoB U AJIVH
KagpoB.

LWar, % — BenuuMHa Harpysku, BblpaXkeHHasi B MPOLEHTax, Ha KOTopoe
OyOoeT YMEHbLUEHO 3HAYEeHWEe Harpy3ku Ans Kaxgoro criefyowero UcnbliTaHus
NPV BO3HMKHOBEHUN MOTEPb KaapoB.

Hau. Harpyska, % — HayanbHaa Harpyska - BefiMYMHA Harpysku,
Bblpa)XeHHas B NpoLeHTax, C KOTOPOW HayMHalTCa naMmepeHuna Tecta «llotepu
KagpoB».

KoH. Harpy3ka, % — KOHe4yHasi Harpyska - BefIMYMHa Harpysku,
Bblpa)eHHas B NpoLeHTax, O KOTOPOM YMEHbLLAETCS Harpyska B U3MEPEHUAX
Tecta «[loTepn kagpoB». Ecnn Ha kakoM-TO M3 MCMbITAHUA TecTa noTepu
KagpoB OTCYTCTBYIOT, [JanbHenwee TMOHWXKEeHUEe Harpy3km OO BenNYUHbI
KOHEYHOW Harpyskn He MpoOnCXoauT.

3aknagka «lpepenbHas Harpys3ka»

BbINONMHATL — YCTaAHOBJMIEHHLIA donar paspelwlaeT npoBedeHne TecTa
«[1pepenbHasa Harpyska».

Kon-Bo — konuMyecTtBo nocnegoBaTerbHbIX UCMbITAHUW Ha KaXOoMm Luare
anroputma rnoucka B Tecte «lpeaenbHas Harpyska».

MuH. BpeMSl, ¢ — MMHUMAIIbHOE BPeEMS C KOTOPOro Ha4nMHaeTCs anroputm
nouncka tecrta «[llpegenbHasa Harpyska».

Makc. Bpemsi, ¢ — BepxHsis rpaHuMua BpPEMEHHOro MWHTepBana ans
anropuTma novcka tecta «lpegenbHasi Harpyska.

3aknapka «[JononHUuTenbHo»

O6y4yeHMe, Mc — BpeMsa B MUNNUCEKYHOAX, KOTOpPOe OXuaaeT TecTep
nocne oTtnpaBku oby4vatowiero Learning kagpa unn ARP-3anpoca Ao Havana
nepenayun TeCToBbIX KagpoB..

MUHTepBan, Mc — BpeMs B MUSINIMCEKYHOAX, B TEYEHME KOTOPOro TecTep
OXuOaeT 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 TecTta CoOaepXUT TPy (PYHKUMOHAamNbHbIE KNaBULLIW:

CrapTt/CTONn — 3anycKk n octaHoBKa TecTa.

HacTp. — gocTtyn K HacTporkam TecTa.

MNpadmk/Tabnmua — oToOpakeHWe pesynbTaToB BbIOPAHHOrO TecTa B
rpagomuyeckomM unm TabnnyHom Buge.

B npouecce npoBegeHna Tecta nonsg  Tabnuubl  3anonHAKTCA
aBTOMaTM4eCKM B COOTBETCTBMM C pesynbTaTamu usmepeHun. Tabnuua
coOepXuT crneayouwme obme nong:

Ctatyc — none otTobpaxaeT Tekyllee COCTOAHME TecTa U MOXET
NPUHMMATb CreayLlmne 3Ha4YeHus:

— [oTOBO — TECT NpoLUEN NONOXUTENBHO;

— XAy — TecT eLle He Havancy;

- WpeT — 9TOT TecT naget B AaHHbIK MOMEHT;

— CTon — TecT OCTaHOBNEH;

— OTKN. — TeCT C 4aHHOW ASIMHOWN Kagpa OTKIOYEH;

— Owwmbka — TecT «[lponyckHas crnoCcobHOCTb» 3aBEPLUMICS HEYAauHo, T.

K. OblnM noTepu npu MUHMManNbHOW Harpyske, nmbo B CBA3N C
N3MEHUBLUMMCS YPOBHEM MOTEPbL KaHana BO BpeMsi NPOBEAEHMUs1 TecTa
anropuTM He MNpuwlen HU K OOAHOMY 3HAYEHUIO Harpysku, Npu KOTOPOM
OTCyTCTBOBanu notepu; TecT «[llpegenbHasa Harpyska» 3aBepLumscst
Heyaa4yHo, T. K. OblIn NOTEPN Ha MUHMMAaNbHOM BPEMEHHOM UHTEpBare;

— Het Cx — BO BpeMs npoBefeHNa TecTa nponana unuM oTcyTcTBoBana
CUHXPOHU3ALUUNS NINHUMK;

— HeTt Tx — HeT nepenayn TectoBOro Tpaduka,

— HeT RX — HeT npmnema TecToBOro Tpaduka,

— RXTX — KONMWYEeCTBO TMPUHATBLIX TECTOBbIX KagpoB Oornble 4yem
OTrpaBfeHHbIX, 4YTO CUrHanuaupyetr o npobriemax ceTeBoro
obopyaoBaHMsa, K KOTOPOMY TMOAKIOMEH AaHHbIA  U3MEPUTENbHbIN
NHTepdenc npubdopa.
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RFC Tw | 1000F -- 1000F

NoTepw kKaap.YlpelenbHaA Harpys.

NponyckHaa cnocobrHocTEY 3aleprKa
2

CTaTyC |Kaap a < L2 =
@rotoeo| L4 | 100,061, 9MEBKMT
@ roToeo| 126 | 100, 0 Bod . OMEMT
@ roToeo| 256 | 100, 0 @27, SMEmMT
@rotoeo| 517 [ 100.0 962 .4MoMT /C
@ rrotoeo| 1024 | 100,090, eMBWT/C
@ roToeo| 1260 100, 0 [Q9sd . 6MEMT A
@roToeo|1215 | 100.0 [9=7. OMGKT /Ck
CTomn HacTtp. || Fpaduae ||<3013:40

e i e Y e e i Y o

Puc. 10.6 Tect RFC 2544

Mpy  BO3HUKHOBEHUW  KPUTUYECKUX  OLUMOOK TeKyllee WUchblTaHue

OCTaHaBNMBaEeTCs, U NPOLIECC NepPexoanT K crieayoLlemy TecTy.

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

3aknapgka «lMponyckHasa cnoCoOBHOCTbL»

«%» — none B Tecte «llponyckHaas cNOCOOHOCTb», OTObpaxaeT
N3MePEHHOE 3HaYeHMe NPOMNYCKHOM CNOCOBHOCTU, Bbipa)KEHHOW B NPOLIEHTAX,
OT MakCuUMaribHOM CKOPOCTW KaHana, €Cniv UcChnblTaHMe npowno ycnewHo. B
npouecce BbINOSTHEHNSA UCTbITAHUSA Nofie oTobpaxaeT TEKYLLYH Harpy3ky, npu
KOTOPOW BbINOSTHAETCS TECT.

V L1/ V L2 — none B Tecte «[lponyckHasi cnocoBbHOCTb» OToOpakaeT
N3MEPEHHOE 3Ha4YeHMe MNPOMNYCKHOM CMOCOOHOCTU, BblpaxeHHon B M6éuT/c,
Kéut/c, nubo B 6ut/c ans yposHen 1 1 2. B npouecce BbINOSTHEHUS UCNbITAHNSA
nosie oTobpa)kaeT TeKyLLYH HarpysKy, Npyv KOTOPOW BbIMNOSTHAETCS TeCT.

[nsa oTtobpaxeHus TpebyeMoro ypoBHA HEOBXOOMMO HaxaTb Ha KnasuLLy
«BHU3», a 3aTem knasuwamun «BneBo», «<BnpaBo» MOXHO BblbpaTb ypOBEHb
1 wnn 2. 3HayeHuMe npPOrnycKHOM CNOCOBHOCTM MO YPOBHK 2 paBHO
NHGOPMAaLIMOHHON CKOPOCTU «V L2». 3Ha4YeHne MakcumarsibHOW MpOMyCKHOW

CNOCOBHOCTU MO YPOBHIO 2 BblYUCNSAETCA NO hopMyIse:
T, =V, x > , roe
(S+P+SFD+IFG)
T,, — NponyckHasi crnoCcobHOCTb MO YPOBHIO 2;

\Y,

" —ckopocTb nogkntodeHus (1000, 100, 10 MéuT/c);
S — anuHa kagpa;
P — npeambyna (7 6ur);
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D — pasgenutens Havana kagpa (1 6uT);
IFG — mexkaapoBsbiit HTepBan (12 6ur).

[na kaHana 6e3 notepb, ecny MakcuMarbHasi NPomnyckHasi CNoCOBGHOCTb
MO YPOBHIO 1 paBHa CKOPOCTM MOAKMKYEeHus, T. e. T,=V,, nepecyeT

MakCuMasribHOM NPOMYyCKHOW CNOCOBHOCTM NO YPOBHIO 2 , T, AN pa3HbIX ASIMH
KagpoB rnokasaHo B Tabnuue A.6 NpunoxeHus A.

3aknagka «3agepxka»

Harp. — none B Tecte «3agepxkka» oToOpa)kaeT 3Ha4YeHue Harpysku,
Bblpa)k€HHOW B NPOLEHTaX, Ha KOTOPOW BbINo NPOBEAEHO UCMbITaHME.

3agepXka — none B TecTe «3agepxka» oTobpaxaeT u3MepeHHoe
yCpeAHEeHHOoe 3HavyeHWe 3adepXKu, ecnn UCMbiTaHue MpoLwso ycrnewHo. B
npouecce BbINOSIHEHUST UCMbITAHUSA Nosie oTobpaXkaeT Tekyllee U3MepeHHoe
3HaYeHne 3a4epPXKu.

3aknapgka «lMoTtepu kapgpoB»

Harp. — none B Tecte «[loTepn kagpoB» OTObOpaXkaeT 3HAYeHUs1 Harpys3ok
Bblpa@XXEHHbIX B MPOLIEHTax, Ha KOTOpbIX OblNK NpoBefeHbl UCnbiTaHus. [Ons
npocmoTpa Tpebyemoro crtonbua C Harpyskom HeobxoOMMO HaxaTb Ha
knaeuwy «BHu3», a 3aTtem knasuwamun «BneBo», «BnpaBo» 1 BbIOMpaTb
HYXXHbIN cToN6eL ¢ Harpy3kow. [Mpun aTom B cTonbue «lfMoTtepu» oTobpaxaeTcs
BENMYMHa NoTepb KaapoB Ans BblOpaHHOM Harpysku. MIamepeHuns npoBogsTcs
A0 UCNbITaHWA, B KOTOPOM MNOTEPb KaapoB HE BbyaeT obHapyXeHo, NO3TOMYy B
Tabnuue otobpaXkaloTcsl 3HaAYEeHUs1 TOSMbKO TEX Harpysok, Ha KOTOpbIX Obinu
npoBeaeHbl UCMNbITAHUS.

Motepu, % — none B TecTte «[lloTepn KagpoB» OTODOpaXkaeT 3Ha4YeHue
noTepb KagpoB, BbipaXKeHHOE B NPOLIEHTaX Ansa BbIOpaHHOW Harpysku.

3aknagka «lMpepenbHas Harpys3ka»

Kon-Bo — nosie otobpaxkaeT MakcumaribHOe KOSiM4eCcTBO KagpoB, KOTOPOe
ceTeBoe YCTpoOMUCTBO obpabaTtbiBaeT 6e3 noTepb.

Bpems, ¢ — none otobpaxaeT MakCcumaribHOe 3Ha4YeHue BPEMEHU B
NPOBEAEHHbLIX WCMbITAHUAX, B TEYEeHMEe KOTOpPOro CeTeBOe YCTPOUCTBO
obpabaTbiBaeT Tpadumk 6e3 notepb. 3Ha4YeHMe HaxoauTcs MEeToaOM
ABOWYHOro noucka Ha uHtepsane «MuH. Bpems, ¢c» — «Makc. Bpemsl, ¢» C
TOYHOCTbLIO 4O OQHOW CEeKyHAbI.
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10.7 MeTtoguka Y.1564
10.7.1 OnucaHume TecTa Y.1564

MpumeyaHune: TecT «Y.1564» asnaeTcs onumnen npudopa «04-Y1564».

MeTtoguka Y.1564 — coBpeMeHHasi MeTogMKa akTuBauuM CepBUCOB CETEWN
Ethernet. MeTogonorna Tecta pasbuBaeTcd Ha [OBe 4acTu. TecCT
KOHdurypaumm cepsuca, Kotopas NoOMOXeET HanuTu U ucnpaeBuTb Npobnembl C
KOHdurypaumm cetu, W TeCcT Npou3BOAUTENBHOCTU CepBUCa, KOTopas
noaTBEpP)KAAeT, YTO NPOM3BOAUTESNILHOCTb COOTBETCTBYET KPUTEPUAM NPUEMKHN
N o0CNyXMBaHUA SBNAETCA HeM3MeHHbIM cO BpemMeHeM. MeTtoauka Y.1564
onucbiBaeT CcueHapun aBTOMaTU3NPOBaAHHOW Mpouenypbl TeCTUPOBaHUS
Ethernet «kaHana npu oTcyTcTBUM pabodvero Tpadmka C  Yy4eTOM
MYJTIbTUCEPBUCHOCTU CETU C OOHOBPEMEHHLIM M3MEPEHMEM NapamMeTpoB Mo
OoTAenbHbIM cepBucam (MoTokam).

Mpubop MAKC-EM nogaepxuBaeT TectMpoBaHue no metoauke Y.1564 c
ABYX UHTepdencoB O4HOBPEMEHHO.

Tect koHdwurypaumm (Configuration test) . Tect npeaoHasHayeH AN
onpeneneHnst rapaHTUPOBAHHOM MPOMYCKHOM CMOCOBHOCTU, MPEBbLILLEHHON
MNPOMYCKHOM CMNOCOBHOCTU WM 3HAYEHUA MPOMYCKHOM CNOoCOBHOCTK, CBbIWe
KOTOpOro Becb Tpaduk 6yaeT OTOpOLUEH, KonuyecTBa MOTEPb Kadpos,
KoadppuumeHTa noTepb KaapoB, 3aLepXXKUM pacnpoCcTpaHeHus Kagpos,
NakeTHOro Xntrepa.

Tect npousBoautenbHocTn (Performance test) . TecT npeaHasHauyeH
ANs onpeaeneHnst noTepb KagpoBs, KoadduumeHTa JOCTYNHOCTU KaHana.

10.7.2 HacTpouku Tecta Y.1564

3aknapgka «UNI»

Bce napameTtpbl onpegenalTcs B COOTBETCTBUM C  HACTpoOMKaMu
napamMeTpoB NHTEPEENCOB TEKYyLLLEro nopra.

CKOpOCTb — YCTaHOBIIEHHAsi CKOPOCTb Mepedavn OdaHHbIX MeXxay
npubéopom n DUT.

[ynnekc — YCTaAHOBMEHHLIM PEXUM LYNSIEKCHOCTU Mexay npnbopom wu
DUT.

Tun uHTepdenca — TUN YCTaAHOBIIEHHOro puanyeckoro uHTepdenca
mexay npmbopom n DUT.
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3aknagka «3aronoBoK»

3aknagka CoOepXMT OAMHAKOBLIE MOSIsi HACTPOEK Ans BCEX TECTOB C
reHepauuen Tpadpuka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

Bbibop noToka Ans HacTPOEK 3arofioBka ero KagpoB 3afaeTcs Yepes nose
«MoTtok NeX». CmeHa HOMepa MOTOKa OCYLUECTBNSEeTCs nepedbopomMm no
knaesuwe «Beoa», nnbo knasuwamm «Bneso» n «<BnpaBo».

3aknagka «lMoTokun»

«MoTok NeX» — BbIOOp MoTOKa ANsl U3MEHeHUa ero HacTpoek. CmeHa
HOMepa MNOTOKa ocyllecTBnsaeTca nepebopom no knaseuwe «BBopg», nubo
Krnasuwamun «Bneso» n «BnpaBo».

AKTMBeH — cbnar, Nnpu yCTaHOBKE KOTOPOro TeKyLUMin BblOpaHHbIN MOTOK
CTaHOBUTCS 3a4€NCTBOBaHHbLIM NpW NPOBeAEHUN TeCTa.

OnuHa nakeTta, 6 — gnHa KagpoB, BblpaXeHHasi B 6anTax, reHepupyeMblx
B TecTe Ans BbIbpaHHOro noTokKa.

3aknapgka «SLA»

«MoTok NexX» — BbIOOp MoToKa ANst U3MEHeHUs ero HacTpoek. CMeHa
HOMepa MNOTOKa ocyllecTBnsaeTca nepebopom no knasuwe «BBopg», nubo
kKrnasuwamun «BneBo» n «<BnpaBo».

EA. namepeHunsa — Bolbop egmHML, UISMEPEHUS, B KOTOPLIX ByayT BBOOUTLCS
3Ha4deHusa B nons «CIR» n «EIR» ans BbibpaHHOro notoka.

CIR — BennunHa MakCcMMasibHOWM rapaHTUPOBaAHHOM  MPOMYCKHOW
CNOCOBHOCTM [ONA TeKywero notoka Ona KpUTepusi NPOXOXOEHUs TeCToB
KOHdpUrypaumm v npon3BoanTeNbHOCTMW.

EIR — BenuuuMHa wmakcumanbHO gonyctumoro npesbiweHna CIR gnsa
TEeKylwero noToka [And KpuTepus MpOXOXOEeHUA TeCTOB KOHdurypaumm wu
NPON3BOANTENbHOCTU.

En. namepeHusa — Bblbop eamHuL, UISMEPEHUST, B KOTOPLIX ByayT BBOAUTLCS
3Ha4yeHuna B nonga «CBS» n «EBS» ans BeiIbpaHHOro noToka.

CBS - BenuuuMHa rapaHTUPOBAHHOW Harpysknm Ons TeKyuwlero noToka.
[MapameTp nokasbiBaeT MakCMMarbHO KOSIMYECTBO nepefaHHbiX 6anT AaHHbIX
TeCTOBOro Tpacuka, npu KoTopbix yaosnetsopstoTca ycnosus CIR.

EBS - BenuMuMHa MakcmmasribHO OOMyCTUMOM Harpysku Ona Tekyllero
NOTOKa.

FLR — makcumanbHO pgonyctumas BenuduHa KoadpduumeHta noTtepb
KagpoB [ONnd  TeKywero notoka nAngd Kputepus MNpOoXOXOeHUs TecCToB
KOHJourypaumm n npon3BoanTeNbHOCTMW.

FTD, mc — makcumarnbHO JOMYCTUMOE BpeMsA 3adepKKN pacnpocTpaHeHUs
KagpoB O TeKyllero noTtoka (3agepka), BblpaXXeHHOe B MUINUceKyHaax
ANga KpUTepus NPOXoX4eHUs1 TECTOB KOHUrypauum n npon3soamTeribHOCTH.

AVAIL, % — MMHUManbHasa BenuyMHa OOCTYNHOCTU KaHana BblpaXeHHas B
NpoueHTax oT obuiero BpeMeHn TecTta MPOU3BOAUTENBHOCTU ANS KpUTepud
NPOXOXAEeHUS TecTa NPonU3BOAUTENBHOCTN.
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FDV, Mc — makcMmanbHO JOonycTMMasa BeNMYMHa NakeTHOro opkutrepa ans
TEKyLLero noToka AN KpUTepuUa MPOXOXOEHUA TeCTOB KOHurypaumm u
NPOnU3BOANTENBHOCTH.

3aknagka «JJononHUTenbLHo»

O6y4yeHMe, Mc — BpeMsa B MUNNUCEKYHOAX, KOTOpPOe OXuaaeT TecTep
nocne oTnpasku oby4vatowlero Learning kagpa vnn ARP-3anpoca Ao Havana
nepenayv TeCToBbIX KagpoB.

MUHTepBan, Mc — BpeMsa B MUINUCEKYHOAX, B TEYEHME KOTOPOro TecTtep
OXuaaeT Bo3Bparta OTnpaBfieHHbIX TECTOBbLIX KaApOB N3 CeTu.

TecT KOHdUrypaumm — ycTaHOBIIEHHbLIN donar paspellaeT npoBeneHue
TecTa KoHurypauuu.

LlWar Tecta, ¢ — ANUTENBHOCTb UCMbITAHNA ONA TecTa KoHdurypaumm Ha
Ka)goMm Luare.

LLlaroBasi Harpy3ka — YyCTaHOBJIEHHbIN priar paspellaeTt nposeaeHne
N3MEPEHUN TecTa KOoH(pUrypauum B 4YeTbipe 3Tana CO 3HAYEHUEM Harpysku
25%, 50%, 75% n 100% ot CIR.

Policy — yctaHOBMEHHbIN onar paspeluaeT nposegeHne Tecta Policy.

Tect npoun3BOAUTENILHOCTM — YCTAHOBMEHHbLIM dpnar paspeluaet
npoBefeHne TecTa NPON3BOANTENBHOCTH.
OnntenbHOCTbL — BPEMEHHOW WHTepBan, 3ajaHHbln B doopmarte

«YY:MM:.CC>», B Te4eHne KOTOPOro npoxoanT TeCTt Nnpon3soanTesIbHOCTU.

10.7.3 Ctatuctuka tecta Y.1564
Bua meHio «Y.1564» nokasaH Ha pucyHke 10.7.

MeHto TecTta cogepXxuT ase dyHKUNOHASNbHLIE KNaBULLK:
Crapt/CTONn — 3anyck n octaHoBKa TecCTa.
HacTp. — gocTyn K HacTporkam TecTa.

B npouecce npoBedeHus TecTta pesynbTaTbl NpeacTaBnAlTCA B Buae
Tabnuu, nona KOTOPbIX 3anosHAKTCHA aBTOMaTUYEeCKU B COOTBETCTBUM C
pesynbTatamu usMepeHun. Bce 3aknagkm copepxaTt cnegywoowuve obwime
nons:

MNMpowno — Bpems, npollesliee C MOMEHTa 3arnycka TecTa.

OcTan. — BpeMda 0O OKOHYaHUs TecTa.

«MoTtok NeX» — BbIOOp NOTOKa An9 NPOCMOTpPa €ero pesynbTaToB
N3MepeHni.
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A-2B 1000F 1000F

i}f CropocTe IR E

OcTan. 00:00:00 Npowno 00:02:14

< MoTor Mol =
TecT MIAH . Cp. Makc.
OCIR 1 |124.9990 125 125.000
OCIR 20 |249.9990 250 250,000
OCIR 3 |374. 268|374, 2695374. 269
OCIR 4 |499,999 500 B0, Q00

(JEIR 598.130(598.130(598.131
@pPclicy |627.4501627.4501627.451

CTapT || HacTp. oo 15 04

Puc. 10.7 TecTt Y.1564
CrtaTtucTtuka Tecta KoHcdpurypauumm cepBuca

CTtaTncTMka TecTa KOHdurypaumm BKrOYaeT B cebsi YeTblpe 3aKnagku:
«CkopocTb IR», «lMoTtepu FL», «3apgepxka FTD», «kutrep FDV». OHu
NMEIOT OBLLYIO KOJTOHKY «TecT», KoTopasi COCTOUT U3 CreaytoLmx CTPOK:

CIR1* — none otobpaxaeT nepsBbin war tecta CIR, paBHbin 25% oOT
YCTaHOBJIEHHOIO B HAaCTpoMKax 3aknagkm «SLA» 3HayeHna napametpa «CIR».

CIR2* — none otobpaxaeT BTopon war Tecta CIR, paBHbin 50% oT
YCTaHOBJIEHHOIo B HACTpomkax 3aknagkm «SLA» 3HadyeHus napameTpa «CIR».

CIR3* — none otobpaxaeT Tpetun war Tecta CIR, paBHbiM 75% oOT
YCTaHOBJIEHHOIo B HAcCTpomkax 3aknagkm «SLA» 3HadyeHus napameTpa «CIR».

CIR4 — none otobpaxaeT 4YeTBepThin War tecta CIR npu yctaHOBNEHHOM
donare «WlaroBas Harpyska», UM eguHCTBeHHbIN war Ttecta CIR, paBHbIn
YCTAQHOBJIEHHOMY B HacTpoWKkax 3aknagkm «SLA» 3HayeHuo napameTpa
«CIR» npu cHATOM bnare «LllaroBas Harpy3ka».

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

Policy — none otobpaxkaeT atan ucnbltaHnsa tecta Policy.

CneBa psigoM € NonamMm KONOHKN «TecT» pacnosiaraeTca KpYyXoK, KOTOPbIN
oTobpaxaeT Tekyllee COCTOAHME TeCTa M MOXET MNpUHMMaTb cneayrLimne
uBera:

— 3eneHbIn — TECT NPOLLEN NOMOXUTENBbHO**;

— XenTbIN — TECT eLe He Hayancs unm TecT OCTaHOBIIEH;

— KpacHbIn — TecT npollen HeygayHo;

— benbIn — TECT OTKMIOYEH.

Ecnn BMecCTo Kpyxoyka oToBparkatoTCA NeCOYHbIe Yachl, 3TO O3HAYaeT, YTo
TEeCT naeT B AaHHbIN MOMEHT.
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[Mpn BO3HMKHOBEHMM owmnbok B ucnbltTaHmsax CIR unu EIR TecT «Y.1564»
OCTaHaBnMBaeTCH.

* MpumeyaHue: one oTknoyeHo, ecnn dnar «lWaroBasa Harpyska» He
YCTaHOBJIIEH.

** MpumeyaHue: TeCT cuMTaeTCa MPONLEHHBLIM YCNEeLHO, ecniv cpegHee
3HayeHne un3MepsieMoro napameTpa MeHblle YCTaHOBJIEHHOINo 3HayeHus B
HaCTpoMKax TecTa.

B Tabnuuax 3aknagok «Ckopoctb IR», «MoTtepu FL», «3apepxkka FTD»,
«Axuttep FDV» BCce n3aMepeHHble 3Ha4YeHNs napaMmeTpoB oTobpaxatoTcs Ans
ncnbiTaHMn n3 ctonbua «TecT» BbIOpaAHHOro NOTOKa.

3aknapgka «CkopocTtb IR»

MuH. — KONOHKa oOTOGpaxaeT MUHUMAasbHblE W3MEPEHHbIE 3HAYEHUS
NPOMNYCKHOM CMOCOBOHOCTN.

Cp. — KOnoHka oTtobpaxkaeT cpedHne N3MepeHHble 3HAaYEeHUA MPOMYCKHOM
CnocoBHoCTH.

Makc. — KonoHka oTobpakaeT MaKCUManbHble U3MEPEHHbIE 3HAYEHUS
NPONYCKHOM CMOCOOHOCTN.

3aknapgka «lMoTtepu FL»
Kon-Bo — konoHka oTobpaxkaeT KONM4YeCTBO NOTEPSHHbLIX KaapOB.
Koadhdh. — konoHka otobparkaeT koaddnuMeEHT NOTEPSAHHLIX KaaposB FLR.

3aknapka «3agepxka FTD»

MuH. — KONOHKa oOTOobOpaxkaeT MWHUMAarnbHble W3MEpPEHHble 3HaYeHus
3aEPXKKN pacnpoCTpaHEHNs.

Cp. — KonoHka oTobpaxaeT cpefHWe U3MepEHHble 3HaAYeHUs 3aOepPKKU
pacrnpoCTpaHeHus.

Makc. — KonoHka oTobpaxaeT MakCuManbHble U3MEPEHHble 3HaYeHUs
3a1EPXKKN pacnpoCTpaHEHUs.

3aknagka «xuntrep FDV»

MuH. — konoHka oTobpaxaeT MWHMManbHble W3MEPEHHbIE 3HAYeHUs
NakeTHOro oXxutTepa.

Cp. — konoHka oTobpaxaeT cpegHue M3MEPEHHbIe 3HaYeHUS MakeTHOro
opKUTTEpa.

Makc. — KonoHka oTobpaxaeT MakcumarbHble W3MepeHHble 3Ha4YeHUs
NakeTHOro pXutTepa.
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CraTuctuka tecra npom3soanTesnibHOCTU cepBUCa

CtaTncTtmka Tecta npoun3BoaAnTENBbHOCTM BKIOYAET B cebs ABe 3aKnagku:
«MponsBoguTtenbHocTb CTp.1», «[pousBognTenbHOCTb CTP.2». TecT
NPON3BOAUTENBHOCTU CUYMTAETCA NPOMAEHHbIM YCMNELWHO, €Cfin U3MEPEHHbIE
3Ha4YeHNa napamMeTpPoB BOLUSIM B JOMYCKW, YCTAHOBIIEHHbLIE B €M0 HACTPOMKaX.

Cratyc Tecta npoms3BOOMUTENBHOCTM OTODpakaeTcsa Hag — nosiem
«MoTok NeX», nokasblBaeT TekylLlee COCTOsiHME TeCTa U MOXeT NpuHMMaTb
cnegywLwme 3HavyeHus:

— loToBO — TecT npoLuen ycneLHo;

— XAy — TecT ewe He Havancs,

- WpeTt — TecT naet B 4aHHbI MOMEHT;

— CToOn — TecT OCTAHOBIEH;

— OTKRN. — TECT OTKINIOYEH;

— OwunbkKa — TeCT 3aBepLUNIICA HEY4AYHO;

— HeT cx — BO BpeMsa npoBefeHUs TecTa nponana unu oTcyTcTBoBana

CUHXPOHU3aLUUS NUHUN;

— HeT Tx — HeT nepenayn TectoBOro Tpaduka,

— HeT RX — HeT npmnema TecToBOro Tpaduvka,

— RXTX — KONMWUYECTBO MNPUHATBLIX TECTOBbIX KadpoB Oonblie 4em
OTNpaBfeHHbIX, YTO CUrHanuaupyetr o npobriemax ceTeBoro
obopyaoBaHus, K KOTOPOMY MOAKMOYEH [aHHbIA  U3MEpPUTESbHLIN
NHTepdgenc npubopa.

B Tabnuuax 3aKnagok «Mpon3BoanUTEsNIbHOCTb cTp.1»,
«Mpon3BoanUTENbLHOCTb CTP.2», BCE WU3MEPEHHbIE 3HAYEeHUsa MNapameTpoB
oTobpaxatoTcsa Ans BbIOpaHHOro NOToKa.

3aknapka «lpousBoanUTeNnbHOCTb CTP.1»

Mapametp - konoHka TecTta nPOU3BOAUTENBHOCTW, COCTOSLWAs W3

crefyroLwmx napamMeTpos:

— FL — none otobpaxaeT nsamepeHHoe KONMM4YecTBO NOTEPSHHbIX KaapOB;

— FLR — none otobpaxaeT namepeHHoe 3Ha4yeHne KoadduumeHTa notepb
Kagpos;

— AVAIL - none oTtobpaxaeT 3HayeHne BpeMeEHU [OOCTYMHOCTU SUHUU
BblpaXXeHHOe B CeKyHaaXx;

— AVAIL,% — none otobpaxaeT 3HayYeHue KoadduumeHTa OOCTYMHOCTU
NMHUM  BbIpaXXeHHOE B MNpoueHTax oOT ob0wero BpeMeHU TecTa
NPOV3BOANTESNIbHOCTU;

3Ha4yeHue — KosIoHKa oTobpaXkaeT n3aMepeHHble 3Ha4YeHNSA NapameTpoB.

3aknapgka «MpousBoaUTenbHOCTb CTP.2»
NMapameTp — kKonoHka Tecta nMPOU3BOAUTENBHOCTU, COCTOALAA U3

43



cneayrwnx napamMmeTpoB.

- IR — none oTobpaxaeT W3IMEPEHHOEe 3Ha4vyeHWe MNPONYCKHON
CcnocobHoCTY;
— FTD - none oTobpaxaeT W3MEPEHHOE 3Ha4YeHue 3adepKKu
pacnpocTpaHeHus;
— FDV — none otobpa)kaeT naMepeHHoe 3Ha4yeHne NakeTHoro MxuTrepa.
MuH. — KONOHKa oOTOobBpaxaeT MWHUMarnbHble W3MEepPEHHble 3HaYeHUus
napamMmeTpoB.
Cp. — konoHka otobpaxaeT cpeHNE N3MEPEHHbIE 3HAYEHUS NapamMeTpoB.
Makc. — KornoHka oTobpaxaeT MakcumarsribHble W3MepeHHble 3Ha4YeHUs
napameTposB.

Cnea psgom ¢ nonsiMm KOnoHkn «lMapameTp» pacnonaraeTcsi KpYXOK,
KOTOpbIA OTODpaxaeT TeKywee COCTOSIHUE U3MEPEHUST U MOXET MPUHUMaTb
crnepywouine uBeTa:

— 3eneHbIn — U3MepeHNe NPOLLSIO YCMELLHO;

— KpacHbIn — nsmepeHune npoLuno HeyaaqyHo***;

— XenTtbIn — OXXMaaHUe N3MEPEHUN;

— benbin — TECT NPOM3BOAUTESNIbHOCTU OTKIIOUEH****,

*** [pumevaHue:. Ecnn unsmepeHHoe 3HadeHue KoadhdmumeHTa noTepb
KagpoB OonblUe MakcMMaribHO AOMNYCTUMOW BENUYMHBbI B HACTPOMKax TecTa,
n3MepeHne napameTpoB «FL» n «FLR» cuyuTaeTcsa nponaeHHbIM HeyaayHo.
Ecnun mnamepeHHoe 3HaveHne koadppuumeHTa OOCTYMHOCTU FINHUM MEHbLUE
MUHUManNbLHO [OMNYyCTUMOM BEeNUYMHbI B HACTpPOWKax TecTa, u3MepeHue
napameTpoB «AVAIL» un «AVAIL,%» cuntaeTca nponaeHHbIM HeyaayHo. Ecnn
N3MEPEHHOEe CpeaHen 3HadeHue 3afepXKku Oornblle  YCTaHOBIIEHHOIO
MakCMMasibHOro 3HadYeHua B HacTpoMKax TecTta, TO M3MepeHue napameTpa
«FTD» cuuTtaetca nponaeHHbIM HeydadHo. Ecnu mnamepeHHoe cpenHee
3HayeHne nakeTHOro mKutTepa 6ornblle YCTAHOBIIEHHONO MaKCUMManbHOro
3Ha4yeHusa B HaCTpomKax TecTta, TO namepeHue napametpa «FDV» cumntaetcsa
NPOVOEHHbLIM HEeyAauyHO.

**** MpumeyaHue: dnar «TeCcT NPoOoU3BOAUTENIbHOCTU» HE YCTaHOBJSIEH.
B naHHOM criydae Bce napameTtpbl Tecta Npom3BOAMTESIbHOCTU Ha 3aKnagkax
«MpounsBogutenbHocTb CcTp.1» 1 «lpousBoguTenbHOCTb CTP.2» OyayT
OTKIMHOYEHbI.

10.8 MHOronoTo4YHOCTb

NMpumeyaHne: Tect «MHOronoTo4YHOCTb» SBMSAETCHA onumen npubopa
«04-MS».

[nsa oOHOBpeMEeHHOW TreHepauunm Tpaduka coaepXxauwero Kagpbl C
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pa3nNUYHbIMX NapamMeTpaMn C HEe3aBUCUMMbIM M3MEPEHMEM MapaMeTpoB Mo
Ka)kOoMy NOTOKY npuMeHsieTcs TecT «MHOronoToO4YHOCTb».

10.8.1 HacTpouku tecta MHOronoTo4HoOCTb

3aknagka «3aronoBokK»

3aknagka CoOepXWUT OAMHAKOBbIE MOSIi HACTpoeK AOns BCexX TeCTOB C
reHepauuen Tpaduka. OnmcaHme HaxoguTcs B nyHkTe 10.5.3.

Bbibop noToka ons HacTpOeK 3arosioBka ero KagpoB 3aJaeTcs Yepes nose
«MoTok NeX». CmeHa HOMepa MOTOKa OCyLlecTBnseTcsa nepebopomMm no
knaesuwe «Beoa», nnbo knasuwamm «Bneso» n «<BnpaBo».

3aknagka «JJononHUTenbLHo»

OnutenbHOCTL — BPEMEHHOW UWHTepBarn, 3ajaHHbii B dopmare
«YY:MM:CC», B T€Y4EHME KOTOPOro nNpoxoanT TecT. Ecnu 3HadeHne paBHO Hyro,
TO TECT naet 6eckoHEe4Ho.

«MoTok NeX>» — BbI6op noToka Ana N3MeHEHNS ero HaCTPOEK.

AKTMBeH — cbnar, Nnpu yCTaHOBKE KOTOPOro TeKyLUMn BblOpaHHbIA MOTOK
CTaHOBUTCS 3aleNCTBOBAHHbLIM MNpW NPOBEAEHUU TeCTa.

Tun Harpy3kum — napameTp He wucrnonb3yetcd. B Tecte reHepupyetcsd
NOCTOSIHHAas Harpy3ka.

EA. nsmepeHus — BoI6op eanHUL, U3MEPEHUS!, B KOTOPbIX OyaeT BBOAUTLCSA
3HayeHue B none «Harpyska» ans BbibpaHHOro NOTOKa.

Harpyska — BenvyuHa Harpysku ansa BblopaHHOro noTtoka.

OnuHa nakeTta, 6 — gNMHa KagpoB, BblpaXeHHasi B 6anTax, reHepupyemMblx
B TecTe Ans BbIbpaHHOro noTokKa.

10.8.2 CtaTuctuka recta MHOronoTo4yHoCTb

Bua MeHiwo ctatuctukm Tecta «MHOronoToyHoCTb» [OKasaH Ha
pucyHke 10.8.

MeHto TecTa coaepXuT ABe (PyHKUMOHANbHbIE KNaBULLN:

CrapTt/CTONn — 3anycKk n octaHoBKa TecTa.

HacTp. — gocTtyn K HacTporkam TecTa.

B MeHto cTaTyca Tecta oTobpaxatoTcsa nons:

Mpowno — Bpemd, npoweguwlee C Havyana 3anycka TecTa
«MHOronoTo4YHOCTbL».

Octan. — Bpems, ocTaBLleecs 00 OKOHYaHus TecTa «MHOronoTo4YHOCTbY.

Harpy3ska — 3Ha4yeHue Harpyskm reHepupyemMoro rnoToka.

TX Kagpbl — KONMYECTBO NepeaaHHbIX KagpoB BblIOpaHHOro NoToka.

RX Kagapbl — KONNYECTBO NPUHATLIX KAAPOB BbIOpAHHOro NOTOKA.
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A-3E 1000F 1000F

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

NapameTp Kaon-go Kozd

Harpyaka b

Tx Kalpbl Fa7790

Rx Kalpshl 47790

Tx GLanT 47RHEHE0

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

Puc. 10.8 Tect MHOronoTo4YHOCTb

Tx 6anUT — KONN4ecTBO nepeaaHHbIx 6anT BbIOPAHHOIo NOTOKa.

NMoTepn* — KonuyecTBO NOTEPsiHHbIX 6anT BbIGpPaHHOro NOTOKa, pPaBHOE
pasHuLe Mexay nepedaHHbIM WM NPUHATbIM KONUMYecTBOM, oTobpaxaeTcs B
ctondbue «Kon-Bo». B ctonbue «Koadh.» oTobpaxkaetrcsa koapdpuuneHT
noTepb.

* MpumeyaHue: Bo BpemMsi NpoBeaeHNst TECTa 3HAaYEHNE NOTEPb Aaxe npu
NX OTCYTCTBMM MOXKET NoKasbiBaTb BENMYNHY OTIIMYHYIO OT HYMS, YTO CBA3AHO
C 3agepXkamu nepefayn nHopmaumMm B KaHarne, a Takke B rnepegaroLlem u
npuemMHoMm Bydepe.

3agepXKKa — UW3MEepeHHOe YyCpeOHEHHOEe 3HavyeHwe 3afepXku angd
BblIOpaHHOro MOTOKa, €ecnn ucnbiTaHMe npowsio ycnewHo. B npouecce
BbIMOSIHEHUS UCMbITAHNA None oTobpaxaeT Tekylwee N3MEPEHHOE 3HaYeHune
3a4EepPXKN.

CtaTyc KOHKpeTHoro notoka otobpaxaetca nog nonem «fMotok NeX», oH
NokKasblBaeT TeKyllee COCTOsHME MOTOKa WU MOXET NpuHUMaThb cregylouime
3HaYeHwUs:

— loToBO — TecT ans noToka NpoLues NoTIoXUTESbHO;

- WpeT — TecT And notoka naet B AaHHbI MOMEHT;

— CTon — TecTt And NOTOKa OCTAHOBNEH;

— OTKN. — TECT AN NOTOKA OTKIMIOYEH;

— OwwunbkKa — TeCT ANA NOTOKa 3aBepLUUSCS HeyaaqHo;

— HeT cx — BO Bpemda npoBedeHUs TecTa nponana wunn oTcyTcTBoBana

CUHXPOHU3ALUUS NINHWUMK;
— HeTt Tx — HeT nepenayvn TecToBOro Tpaduka;
— HeT RX — HeT npuema TecToBOro Tpaduka;
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— RXTX — KONMMYEeCTBO MPUHATBLIX TECTOBbLIX KagpoB ANs noToka Gonblue,
YyeM OTMpPaBMEHHbIX, 4YTO CUrHanuaupyet o npobnemax CceTeBoro
obopyaoBaHMsa, K KOTOPOMY MOAKMOYEH AaHHbIA  U3MEPUTENbHbIN
NHTepdgenc npubopa.

CneBa psgoM CO cTaTycoM NoToKa pacronaraeTcsl KpYoK, LiBET KOTOPOro
3aBWUCUT OT cTaTyca TecTa:

— 3eneHbIn — cTaTyc «0TOBOY;

— Xentbin — cTatyc «CTonx;

— KpacHbin — crtatycbl «Owmbka», «HeT cx», «HeT Tx», «HeT Rx»,

«RXTx»;

— benbin — ctatyc «OTKN».

Ecnn BMecTO Kpy>kodka 0TOBpaxatoTCs NeCOYHbIE Yachl, 3TO O3HAYaET, YTO
TeCT nget B AaHHbIM MOMeHT (cTaTyc «UpeT»).

10.9 MNaKeTHbIN BXUTTEP

NMpumeyaHue: VIsmepeHne nakeTHOro [mMKUTTEpPa 4HABNSETCA Onuuen
npnbopa «04-PDV».

[MakeTHbIN mxUTTEep onpegendetcd B RFC-3393 kak pasHuua CKBO3HbIX
3afepXXeKk npoxoxaeHns AByx kagpos. [lpubop nossonsieT nNpou3BOAUTb
n3MepeHne pacnpeneneHus rnakeTHoro [KutTepa B guanasoHe OT Hyns Ao
BepxXHeW 3ajaHHON Nosib3oBaTerieM rpaHuLbl.

10.9.1 HacTtpounku Ttecta lNakeTHbIN SXKUTTEP

3aknagka «3arosioBoK»
3aknagka CoOepXMT OAMHAKOBLIE MOSIsi HACTPOEK Ans BCEX TECTOB C
reHepauuen Tpadgpuka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

3aknagka «JJononHUTenbLHo»

Harpy3ka — otobpaxaeT 3HayeHne Harpysku, Bblpa)X€HHOW B MPOLIEHTaX,
Ha KOTOPOW NPOBOANTCHA UCMbITAHKE.

OnvHa nakeTta, 6 — AnvHa KagpoB, reHepupyeMbIX TECTOM, BblpaXXeHHasa B
banTax.

OnuntenbHOCTbL — BPEMEHHOW WHTepBan, 3ajaHHbln B doopmarte
«Y4Y:MM:CC», B TEYEHMEe KOTOPOro NpoxoauT TeCT.

NMopor. Mc — 3HayeHMe [KUTTepa, BblIpaXXEHHOE B MUMNUCEKYHOAX,
KOTOpPOE WCMONb3yeTCsl B KayecTBe BepxXHeW rpaHuubl Af1si COCTaBIieHUS
pacnpeneneHns mprutrepa.
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10.9.2 CtaTtuctuka tecta lNakeTHbIN XKUTTEP

Bug wmeHo «OTyeT»
pucyHke 10.9.

3aknapgka «OtyeT»

B TecTe «[lakeTHbIW [KUTTep» MNoKasaH Ha

3aknagka otobpaxaeT obLine pesynbTaThl TECTa:
Mpowno — Bpems, npowlealiee ¢ MOMEHTa 3anycka TecTa.
OcTan. — Bpems 10 OKOHYaHus TecTa.

Rx MakeTnl:

Bcero — Konm4ecTBO NPUHATLIX KaapoB.
Mo nopsigKy — KONMMYECTBO MPUHATLIX KagpoB, MNpulleamnx B TOM Xe
nopsiake, B KOTOPOM W Obinu OTNpaBfeHbl, BbIPaXXEHHbIX B MPOLEHTax OT
obLero yncna, a Takke B YNCITOBOM BUAE.
He no nopsg — KonNnM4ecTBO NPUHATLIX KAApOB, NpULIEALLMX HE B TOM Xe
nopsiake, B KOTOPOM U Obinu OTNpaBneHbl, BblPaXXEHHbIX B MPOLEHTax OT
obLero yncna, a Takke B YNCITOBOM BUAE.

100F [BozA 100F
OTyeT ¥ Facnpele neHme
Npowno 00:00:10
QcTan. 000000
Rx NakeThl Kon-go h
ECEro 1.466E+06
no nopaaky | 1.431E+06 97 .62
He no nopan| 31.486E4+04 d. a6
CTapT ||HacTp. 09 hE

Puc. 10.9 TecTt lNakeTHbIV SpKUTTEP

3aknagka «PacnpegeneHue»
Oxntrep — ctonbey nokasbiBaeT Auanas3oHbl OECATU WHTEepBanos, B
KOTOpble nonagarlT 3Ha4YeHUs1 DKUTTepa B NPUHATbIX Kagpax. VHTepBansl
dopmupytoTCcs NyTeM AeneHus 3HavyeHus «Mopor» Ha OecsaATb paBHbIX YacTew.
«%>» — cTonbdey nokasblBaeT KOMMYECTBO KagpoOB C JXKUTTEPOM, 3HAYEHUE
KOTOpPOro nonano B AaHHbIN AMana3oH, BblpaXXeHHOEe B MpOoLEHTax OT obLlero
Yucna oTnpaBliEHHbIX KagpoB.
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NMpumeyvaHue: B pacnpeaeneHnn He yunTbiBaOTCA Kaapbl, npywieawmne He
No nopsiaKy, MNO3TOMY €CnM TakKoe CrnyyaeTcsl, CyMMapHoe 3Ha4deHue
pacnpeneneHnsa MoxeT 6biTb MeHbLue 100%.

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

10.10 TectMpoBaHue BpeMeHHOU CUHXpOHU3auun PTP
NMpumevaHue: Tect «PTP» aBnsaetca onunen npmnbopa «04-PTP»,

Crangapt |EEE1588-2008 PTP onpegensieT mogenb W MPOTOKOJ
BPEMEHHON CUHXpOHM3auuMm B ceTsax Ethernet. [lMpubop MoxeT ObiTb
CKOHpurypuposaH kak Begomoe ycTtpouctso PTP (PTP-cneus), npu 3Ttowm,
coeauHsaAAcb C  OOCTynHbiMM Beaywmmm cepsepammn PTP  (PTP-mactep)
OCYLLECTBNATb BPEMEHHYIO CUHXPOHM3AUUIO N USMEPATL NapameTpbl N0 3TOMY
NPOTOKOMY, TakKMe Kak: KONMWYEeCTBO MNakeToB, OAHOCTOPOHHWE U cpeaHue
3aepPXKN, NaKeTHbIN KUTTEP U gpyrue.

10.10.1 HacTpouku tecta PTP

MeHto «HacTpoinku PTP»

BHeLIHAA noACTpOMKa YacoB — PEXNM HE UCMOSTb3YEeTCS.

Unicast — dnar Bbibopa ogHoagpecHoro pexuma pabdoTbl NpoToKona
CUHXpoHM3auun PTP c cepBepamu.

Multicast — donar Bbibopa MHoroagpecHoro pexuma paboTbl NpoTokona
CUHXpOoHM3auun PTP c cepBepamu.

OnutenbHOCTL — BPEMEHHOMW UWHTepBarn, 3ajaHHbii B dopmare
«YY:MM:CC», B T€4EHME KOTOPOro npoxoauT TecT. Ecnu 3HadeHne paBHO Hyrto,
TO TECT naet 6eckoHEe4Ho.

ABToonpepneneHue aomeHa — dnar Bblibopa pexuma, nNpu KOTOPOM
AOMEH orpenensieTca aBToMmaTUYeCKu.

[omeH — none Bblbopa JoOMeHa AN py4HOro pexunma.

IP PTP Mactep — none BBoga |P-agpeca Bepgyllero yctpouctsa Angd
OofHOoaApecHoro pexunma paboTbl. B MHOroagpecHom pexume paboTbl none
3ab6110KkMpoBaHo.

[Mocne ycTtaHoBKn Tpebyembix napameTpoB HEOOXOAUMO NEPENTU B MEHIO
«PTP Cnuncok cepBepoB» MO HaXXaTUO KHOMKN «Bblibop».

MeHto «PTP Cnucok cepBepoB>»
MeHto cogepxut 10 cTpok Ang oTobOpaeHns HaugeHHbIX B cetn PTP-
cepBepoB. Bbibop cepBepa ocywecTBnseTcs nepeBodoM Kypcopa K
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Tpebyemon CTpoke C WHGOpMaUMeEn O CepBepe WU HaxaTUeM KHOIMKK
«foTOBO>.

[ns MHoroagpecHoro pexuma paboTbl cepBep, BblGpaHHbIA MO anropuTMmy
BMCA oTtobpaxaeTtca Hagnucbto «BMCA» B none «Homep».

10.10.2 CtaTtuctuka tecta PTP

Buag meHo «PTP» nokasaH Ha pucyHke 10.10.

A->E 1000F 1000F
WHhopm. ¥ CTATMCT. % M3ZMepeHis
NapameTp FIHAYEHME
WHTepE. cCoobweH ( g
IF 192 .16&.0.100
ID 00-16-CO-FF-
FE-U4-ED-9Z
HoMmep nopTa 1 I
OomeH 1
FTF EcpCKA 2
CTapT || HacTp. Beibop lﬂﬂﬁ:ﬂg

Puc. 10.10 BpemeHHasa cuHxpoHusauua PTP

B wmeHo «PTP» oTobpaxatwTca Tpu 3aknagkn: «UHdopmaumusa»,
«CTtaTtuctuka», «<MamepeHus».

3aknapgka «UHdpopmaumna»

Ha 3aknagke otobpaxatotcs napameTpbl BblbpaHHoro cepsepa PTP.

UHTepBan coobL. — nHTepBan Mexay coobLieHnsammn Announce.

IP appec — IP agpec cepsepa PTP.

ID — yHUKanbHbIN 64-OUTHbIN nogeHTudukaTop cepBepa PTP,
oTobpaxaeTca B ABYX CTPOYKaX.

Homep nopta — napameTtp, oTobpaxatwoLwmn HOMep noadepXnBaroLLEro
PTP nopTta cepsepa PTP.

JomeH — JoMeH, B KOTOPbIM BXOOUT BeayLllee yctponctso PTP.

Bepcusa PTP — Bepcusi npoTokona, MoXeT NpMHMMaThb 3HadeHunsa 1, nmbo 2.

Knacc yacoB  — napameTp, onpenenawoLmm KayeCTBEHHOe
TEXHOSIOrMYyecKkoe COOTBETCTBME BeayLlero yctponcrtesa PTP.
ToYyHOCTL 4YacoB — napamMmeTp onpegensieT MUHUMasrbHbl MHTEpBar
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BPEMEHU, C TOYHOCTbIO KOTOPOro MOXHO obecneynTb M3MepeHue BPeEMEHWN.
Mcnonb3yeTca Ona HaxOXOEHUs Haunydwero n3 HangeHHblx PTP mactepa
anga anropntma BMCA.

NMocTtaBWMK BpemM. — WHHPOPMALMOHHBLIN napameTp, OTobpaxaroLnn
Homep kateropuun no IEEE 1588 (cm. Tabnuua A.8 lMNMpunoxeHune A), K KOTOpOW
NpPUHALNEXUT NOoCTaBLWMK BpeMeHU, ucnonbdyemoin PTP-macTtepom.

Mpuoputetr 1 — BCNomoraTesnbHbIn aTpUBYT, 3adaHHbIA B HaCTpoOMKax
cepsepa PTP, ucnonbsyetca B8 BMCA (4emM MeHblue 3HayeHue, Tem bornblue
npuoputeT cepBepa PTP). BennymHa napameTpa gosmkHa 6biTb oT 0 oo 255.

MpuoputeTr 2 — BCNomMmoraTesnbHbI aTpUBbYT, 3adaHHbIA B HaCTpoOMKax
cepsepa PTP, ucnonbsyetca B8 BMCA (4emM MeHblle 3HayeHue, Tem bornblue
npuoputeT cepsepa PTP) B cniydae, ecnn BbibpaTb Hauny4wero macrtepa no
OCHOBHbIM NapameTpam He yaanocb. BennumHa napameTtpa gomkHa ObiTb OT
0 po 255.

3aknapgka «Ctatuctmka»

Ha 3aknagke B rpage Tabnuubl «3HaYeHuUe» oTobpaXkaroTCa CyMMapHble
CYETYMKN NaKTOB npoTokosia PTP Ha npueme n nepepadve, a TaKke CYETYUKU
MO OTAESIbHbIM COOBLLEHNAM.

RX kagpbl — BCe NPUHATLIE OT cepBepa NnakeTbl NPoToKoNa.

Announce - npuHATble nakeTbl «O0bABNEHUs» OT cepeepa PTP.

Sync — npuHATble NakeTbl «CUHXpPOHN3aUnn» oT cepsepa PTP.

Follow up — npuHATbIe NakeTbl OT cepBepa PTP, cogepxalune nepsyto
METKY BpeMeHW NpoToKona.

Delay Response — npuHATble nakeTbl OT cepBepa PTP, copepxalume
TPETbIO METKY BPEMEHU NPOTOKONA.

TX Kagpbl — BCce oTnpasneHHble cepBepy PTP nakeTbl npoTokona.

Delay Request — oTnpasrieHHble cepBepy PTP nakeTtbl, cogepxauime
BTOPYIO METKY BPpEMEHU NPOTOKONa.

3aknagka «M3amepeHunsn»

Ha 3aknagke oTobpaxaloTcs 3HayeHMs napamMeTpoB, M3MEPEHHbLIX MO
npotokony PTP.

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

OcTan. — BpeMms, ocTaBLleecd O OKOHYaHus Tecta «PTP».

Tms — 3agepxka mexay Begywum wn BegomMbiM ycTpoucteBom PTP,
oTobpaxaeT pasHULy MeXay BpeMeHeM Mnpuema CcooOLLUeHns «Sync»
BeJOMbIM yCTponcTBOM PTP 1 BpeMeHeM OTrnpaBKn 3TOro coobLLeHUS.

Tsm — 3agepxka Mexay BeoMbIM M Begywumm yctpouctsom PTP,
oTobpaxaeT pasHuLy Mexay BpeMeHeM npuemMa coobueHus «Delay
Request» Beoywmm yctpouctBoMm PTP 1 BpemMeHemM oOTnpaBkM 3TOro
COODLLEHNSA BEAOMbIM.

T cpeaHee — cpedHAA 3afepXka Mexay BeoywmMm U BeOOMbIM
yctponcteom PTP.

51



PacxoxpaeHne — pacxoxgeHue LWkanm BpeMeHu Mexay Beaywmm wu
BeJOMbIM yCTponcTBOM PTP nocne nepBov CUHXPOHU3aLNN.
Sync PDV — nakeTHbIN JKATTEP, BbIYMUCIIIEMbIN MO COOBLLEHNAM «Sync».

10.11 YTunutel TCP/IP

10.11.1 3xo-TecTupoBaHue

Oxo-TecTnpoBaHue (Ping) npumeHsieTca Ons NPOBEpKU OOCTUKMMOCTU
onpeaeneHHoro ysna ceTtu. YCTPOMCTBO, KOTOPOMY NpefHasHavaeTcss Kagp,
€CIiM OHO CnocoBbHO OTBeYaTb, OTBETUT Ha 3XO-3anpoc, NOCIaHHbIN COrfiacHO
npotokony ICMP, 39x0-OTBETOM, MO KOTOPOMY MOXHO paccymTaTthb
ABYXCTOPOHHIOW 3afepXKy. Takke onpegenseTca NpoueHT noTepb Kagpos.
Bua meHo «9xo-TecTupoBaHMe» nokasaH Ha pucyHke 10.11.1.

PesynbTaTr TectupoBaHus npefocrtaeBndeTcd B Buae Tabnuubl, KOTopas
oTobpaxaeT MHGopMaLMo MO WeCTN NocregHMM 3anpocam, a Takke B Buae
CTaTUCTUKM 3@ BECb MNocrneHUA UHTepBan TecTupoBaHus. lNepBbli cTonbey,
Tabnuubl oTobpaxaeT HoMep 3anpoca. Btopon ctonbeu — cratyc 3anpoca,
KOTOPbIN MOXET NPUHMMAaTb 3HAYEHUS:

— 3anpoc — Obif OTNpaBnNeH 3X0-3anpoc, HO OTBET NoKa He NpuLLenT;

— Mpowen — Ha axo0-3anpoc Bbln Nosly4YeH NpaBUNbHbIN OTBET;

— TaumayT — UCTEKIO BpeMSA OXMAaHNA OTBETA Ha 9X0-3anpoc;

— MpepBaH — oXngaHne OTBeTa Ha MOcCneaHun axo-3anpoc 6bino

NpepBaHoO Nosib3oBaTENEM.

Tpetnin ctonbeu oTobpaxaeT pasmep MnocnaHHOro kKagpa B 6GanTtax.
UeTBeEpThbIN ctonbey oTobpaxaeT OBYXCTOPOHHIOKO 3aepxKy
pacnpocTpaHeHus.
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PING | Rx  Tx 1000F
Ixo ¥ MapwpyT Y DNS
OTNpaBMTENk 192, 168,000,200

MonydaTenb
# CTaTyC | FPazMep | JajepHka
b |Npowen bd 6. 46 mC
5 |Mpowen Bd 6. 44 mc
4 [Npowen 6d 6., 50 MC
i |Npowen bd 6. i3 McC
2 [Npowen bd 6. h3 MC
1 |Npowen bd 6. i mMC
CTon HacTtp. || CTtaTt. |{J16:1&

Puc. 10.11.1 3xo-TecTmpoBaHue

HacTpouku axo-3anpoca
IP agpec — agpec nony4artenia - yCTPOMCTBA, Ha KOTOpOe MOoChbiNnarTcd
ICMP-nakeTbl 4Nd NPOBEPKN €ro AOCTMXKUMOCTMW.
OnvHa nakeTta — AnvHa kagpa B 6anTax; ans ceten, He NoAAEPKMBAIOLLMX
Jumbo-kagpsbl, MakcumaribHasa gnuHa nonesHoun Harpyskn ICMP-nakeTa pasHa

1472 b6awnTa.

BpeMﬂ oXxXunaaHunsa, MmC — BpeMAa OXnaaHund OoTBeETa Ha NoCnaHHbIN Maker,
TeCTa 3X0-3arpoc, BblpaXeHHoe B MUITTTUCEKYHOaX.

CrtaTtucrtuka dxo-3anpoca

Mo pe3ysibTaTaM BbINOJIHEHNA 3XO-TECTUPOBAHUA

cnegywlne n3aMepeHHble napameTpbl:
OTnpaBneHo — KONMYECTBO OTNPaBIEHHbIX KaapoB;
MonyyeHo — KoNMYecTBO NOMy4YeHHbIX KaapoB;
MoTepsAHO — KONNYECTBO NOTEPSHHLIX KAAPOB;

3agepxka

CpeaHana — cpedHas 3aaepkka B MUNINUCEKYHAAX;
MuHUManbHasa — MMHMMarbHas 3afepXXka B MUNNUCEKYHAAX;

MakcumanbHasa — MakcumansHas 3aiepXKka B MUSIJTIMCEKYyHOAX.

10.11.2 MapuwpyT (Traceroute)

npenocrtaBndeTCcd

TecT MapLpyT npumeHsieTca Ans onpeaeneHns MapLLIpyToB NPOXOXKAEHNS
kagpos B ceTtax TCP/IP. B npouecce TecTa B cTpokax popmupyemon Tabnumupl
oTobpaxarTca MHdopmaumsi 060 BCeEX NPOMEXYTOYHbLIX MapLupyTu3aTopax,
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yepes3 KOTopble NPOXOAUT Kadp Mo NYTU K KOHEYHOMY y3ny ceTu. Bug meHio
«MapuwpyT» nokasaH Ha pucyHke 10.11.2.

PesynbTaT TecTupoBaHUs NpegocTaBnsdeTcda B Buae Tabnuubl, KOTopas
oTobpaxaeT WHGoOpMauMIo O NPOMEXYTOYHbLIX Yy3nax. [lepBbin cTonbey
Tabnuubl oTobpaxaeT HOMep NPOMEXYTOYHOro yana. Bropown crtonbey — IP-
agpec MNpPOMEXYTOYHOro ysna. B cnyyae wucTeyeHuMss BpeMEHU OXUAaHUS
oTBeTa B CTpoKe oOToOpaxaeTca Haanucb «Taumayt»*. Tpetum crtonbey
oTobpaxaeT 3afepXKy OTKNMKa y3na. lNepemelyeHne no tabnvue nponcxoant
NOCTPaHWYHO C MOMOLLbIO KnaBuw «BBepx» 1 «BHU3».

* MpuMmeyaHune: MHormne yanbel ceTn BNOKMPYIOT BO3MOXHOCTbL OTBETOB Ha
kagpbol ICMP npoTokona, B Takmx criydasx BbIBOAUTCA coobuieHne
«TanmayTt».

TRT | Ex  T=x 1000F

3x0 ¥  MapuwpyT Y DNS
IP aapec QB7. 250,250,003
Pl IP ajfpec BEpema, Mc

192 .165.0.1 I
10.0.0.1 7
TalMayT
TAWMAYT
TAWMAYT
TalMayT
TaAMAYT
o, . TAMMAYT
CTapT || HacTp. o J16: 22

T e oo

Puc. 10.11.2 MapupyTt

HacTtpounku tecta MapwpyT

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

OnuHa nakeTta — AnvHa kagpa B bantax.

Bpemsa oxunaaHunsa, Mmc — BpeMs OXUOaHUSA B MUNIIMCEKYHOAX OTBETa Ha
3anpoc OT NPOMEXYTOYHOro y3ria ceTu.

10.11.3 DNS

DNS (cuctema [OOMEHHbIX WMMEH) — pacnpefeneHHad cuctema ans
nonyyeHun MHgopmaumm o goMmeHax. PyHKUMSA No3BosigeT nosnyyats IP-agpec
XOCTa Mo ero JOMEHHOMY UMEHN.,

Bug meHo «<DNS» nokasaH Ha pucyHke 10.11.3.
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Hactpownku tecta DNS

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

3anpoc.

CraTyc — TekyLwmi CTaTyC BbINOSIHEHMS TecTa.
IP momeHa — nony4yeHHbIN IP-agpec gomeHa.

B Tecte DNS B none «CrtaTtyc» MOXeET NpUHUMaThb crieayroLline 3Ha4yeHus:

— [Mpowen — TecCT npowlen ycnewHo 1 nonyyeH oteet Ha DNS-3anpoc;
— B npouecce — otnpasneH DNS-3anpoc, TeCT B 0XXuaaHuu OTBETa;
- Tanmayt — B npouecce 3anycka TecTa

(HenpaBurbHOE UMSA JOMEHa U T. 4.);
— « » — TeCT eLle He 3anyckarncs Hu paay.

CTapT

A-:E 1000F
3xo ¥ MapuwpyT ¥ DNS

NapameTp SHAYEHME

MmA LoMmeHa |google. ru

CTaTys M owe n

IP nomMeHa 094 025 217,177

B15:16

10.11.4 TCP - knueHT

Puc. 10.11.3 DNS

npousowna owmnbka

Tect TCP — knueHT npumeHsieTca Anga yctaHoBku TCP-coeanHeHusa c

vyaaneHHbIM Yy3J/10M CETMW.

Bug meHo «TCP - KnMeHT» nokasaH Ha pucyHke 10.11.4.
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A-2B 1000F

3x0 ¥ MapwpyT ¥ DNS Y TCP-KnMeHT
CTatwio: [powen

HTTP 1.1 200 QK

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

Set-Cookie: trac

CTapT || HacTp. L1125

Puc. 10.11.4 TCP - knueHTt

Hactpoukn TCP — knueHTa

[Mpn HaxaTun KHOMKM «YMOMY.» MPOMCXOOUT BO3BpPAT BCEX HACTPOEK
Tecta TCP - KNMEHT K 3Ha4YeHUsaM N0 yMOMN4YaHuIo.

IP Agpec — agpec nonyyarens.

Homep nopTa — HOMep nopTa nonyyarens.

KomaHpga — coobuleHune, nocblnaeMoe yganeHHomy ysny.

TCP — KnueHT

Ha Bknagke otobpaxatoTca pesdynbTaThl TECTA.

Crtatyc — TeKkywun ctaTyc BbINOMHEHUs TecTa. [lone MoxeT npuHUMaTbhb
cnegywLwine 3HavyeHus:

— [Mpowen — TecT NpoLlen ycnewHo 1 Nosly4eH OTBET Ha 3anpoc;

— B npouecce — otnpasrieH get-3anpoc, TECT B OXMUAAHUM OTBETa.

10.12 AunarHocTuka meagHoro Kabens

TecTupoBaHne kabensi NpoBOAUTCSA B ABa 3Tana: TECT KayecTBa Kabens u
onpeneneHne napameTpoB BUTbIX nap. [lpu Tecte kadectBa Kabens
NCNONb3yeTcs PedrIeKTOMETPUYECKUA METO ONArHOCTUKN HEUCNPAaBHOCTU C
N3MEpPEHNEM PaCCTOSHMUA OO MecTa AedyeKra 1 Tuna HeMcrnpaBHOCTM Kabens n
BUNMOK. TecT kayectBa kabens  OCyllecTBNseTca nNpuM  OTCYTCTBUM
CUHXPOHU3aUUM B NWHMKN, TakuMm ob6pas3om, BO BPeEMS BbINOSIHEHMUA TecTa
nHankatop Link 6yageT racHyTb. TecT NpoBOAUTCA OTOENbHO ONA KaXKaow
BuToun napel (BI1) 1-2, 3-6, 4-5, 7-8 pasbema RJ-45.
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Bug meHio «[lnarHoctuka megHoro kabensa» nokasaH Ha pucyHke 10.12.

_AE 1000F 1000F

TecT kabenAa MopT A

Mapa 1-2 | 3-6 | 4-&8 | r7-&
CTaTyc HOpM a HOpM & HOpM a HOpM &
AWCT. .M
KaHan B A D C
MonapH. + + + +
3an. . HC o a o o
TecT wkabenAa NMopT B

Mapa 1-2 | 3-6 | 4-&8 | r7-&
CTaTyc 0B pbiE OB pblE obpblE OB pblE
AUCT. M o 0 o o
KaHan A B Z D
MonapH. + + + +
Jan. . HC o O o o
CTapT A||CTapT B o 13:51

Puc. 10.12 [InarHocTrka meagHoro kabens

CtaTtucTtuka Tecta kabensa cogepXXuT nons:

CraTtyc — pesynbTaT TecTa KadecTBa kabens, MoXeT ObITb CreayrLNMM:

— Hopma — kabernb B HOpMe U NOAKMNKYEH K NUHUN;

— OwwunbKa — TeCT He NpoNaEH™;

— OO6pbIB — 06pbIB B BIT,;

— K3 - kopoTkoe 3amblkaHue B BIT;

— YpoB. — YOOBNeTBOPUTESIBHO* .

OucTt. — paccTosiHMe OO0 MecTa KOPOTKOro 3amMblkaHus unm obpbiBa, NiMbo
TOYKM CYLIECTBEHHOIO0 OTPaXeHWs MOCMaHHOro uMnynbca B criydae, Korga
none «CtaTtyc» npuvHMMaeT 3HayeHMe «yaoB.». B crnyyae KOpOTKOro
3aMblkaHuMst vnu obpbiBa JNMHUM pPacCTOsiHAE A0 MecTa HeucnpaBHOCTU
onpenenseTca pedrieKTOMEeTPUYECKUM MEeTOLOM C TOYHOCTbio +/-1 meTp. B
MHbIX Cry4Yasx AnuHa kabensa namepsieTcs ¢ TO4HOCTbio 40 10 meTposB.

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

MonapH. — nonApHoOCTb BUTOW napbl. MoXeT npuHMMaTb 3Ha4YeHUS:
nonoXxuTtenbHaa “+” unun oTpuyartensHaga “-".
3aa. — 3agepxkka nepekoca B BblbpaHHOM BWUTOM Nape BCreacTeue

pasHOCTU OANWH OTAEeNbHbIX Nap, NokasbiBaeT Pa3HOCTHYIO 3a4epXXKy AaHHOW
BUTOMW Mapbl OTHOCUTENILHO CaMOW KOPOTKOM BWUTOW napbl. [lorpewHocTb
n3mepeHuns — 8 Hc.

* MpumevaHune: B cnyyae, ecnn BO BpeMsa TeCTUPOBaAHWUSA Ha AafbHEM
KOHUE §nuHMA Haxogunacb B pexume dopcupoBaHHbix 100 Mowut/c 6e3
aBToOCOrfacoBaHus n npu 3TOM He Obina aBTOMaTM4YECKU
paCcCUHXPOHN3MpPOBaHa.
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** MpumeyaHue: B Bl HET KOPOTKOro 3aMblkaHUst N HET 00OpbIBa NIMHUKU, HO
aMnMTya OTPaXXEHHOro CuUrHana Huskad, Hanpumep, no npuYmnHe MNoxoro
KOHTaKTa B BUNKax UM po3eTKax.

*** MpumeyaHue: [na npamoro kabens aBTocornacoBaHne NponcxoauT no
cxeme MDI-MDIX, gna nepekpectHoro kabena - no cxeme MDI-MDI vnu
MDIX-MDIX.

OnpeneneHne napamMeTpoB  BWUTbIX Nap  OCYLUECTBMSeTcA  Mpw
CUHXPOHU3UPOBAHHOM NTUHUN.

10.13 YpganeHHoe ynpaBneHne OAM

C nomouwpbto cyHKumn npotokona OAM npubop MAKC-EM nossonser
oTobpaxaTb MHGOPMALINIO O NOALEPKMBAEMbIX pexmnmax paboTbl yaarneHHOM
CTOPOHBbI, a TaKKe BKMoYaTbh pexum wrenda B yganeHHoOU ToYKe.

Bua meHio «OAM>» nokasaH Ha pucyHke 10.13. OHO cooepXxuT crnegyroLime
HaCTPOWKM:

Pexxum OAM - Bbibop pexumma OAM ana paHHOro noprta, MOXET
NPUHUMATb 3HAYEHUS:

— AKTUBHbIA — NOpPT MOXeT oTBevyaTtb HAa OAM KomaHAbl OT yaaneHHbIX
YCTPOWCTB, nepuoguyeckn nocbinaetr komaHabl OAM obHapyxeHus
yaoaneHHbix yctponcte (OAM discovery), a Takke MOXeT BKNHYaTb
Lnend nepsBoro ypoBHA Ha yaaneHHOM YCTPOUCTBE;

— MaccuBHbIU — MOPT MOXET Tonbko oTBedyaTb Ha OAM KomaHabl OT
yAaneHHbIX YCTPOWCTB;

— BbIKNOYeH — PyHKUMA BbIKITHOYEHA.

3aknagka «YpaneHHoe ynp.» otobpaxaeT pexummbl paboTbl U HACTPOUKK
yOaneHHOW CTOPOHbI, COAEPXUT crneayroLimne nons.

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

Vendor — yHuUKanbHbI naeHTUduKaTop yaaneHHoro ycTponcTaa.

Ypan. wneud — nogaepxkka BKAOYEHUS pyHKUMKM winenda yaaneHHbIM
YCTPOMNCTBOM.

Pexxum OAM ypan.— pexum OAM ypaneHHoro yctponcTtsa. COCTOSHUSA
aHanorn4yHbl HalemMy OrnMcaHuio BblILLe.

Unidirectional — rnoggepxka — OfHOHanpasfieHHOro - coeguHeHus
yaarneHHoro yCcTpoucTBa.
Link events — noggepxka yBegoMieHUMM 06 owunbkax coeguHeHUs

yaarneHHoro yCcTpoucTBa.

Ecnn ypaneHHoe yCTPOWCTBO nogaepXuBaeT (YHKUUIO BKIKOYEHUSA
lrenda, ero MoXHO BKNHOYUTb UM BbIKITIOYNTL C MOMOLLLK KHOMOK «CTapT»
n «Cton».
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A-2B 1000F 1000F

Hac TpokKiAg

Fexim 0AM < Bblknwo4eH
YOANEHHDOE wNp.

MAC -—aapec 00:50:C2:F9:C3:5B

vendor 00 Q0 00 00

Yaan. wnerd NoAAEpHMEAET

PemiM OAM wiaan. NAacCCHMEHBIM

unidirectional He noafepxUMBacT

Link ewvents He NoALEpHHMEAST
o 11:59

Puc. 10.13 YganeHHoe ynpasneHne OAM

NMpumMmevaHue: [lepen npoBedeHMeM TeCTOB C reHepauumen Tpadomka
dyHkumto OAM Ha nopTy, KOTOpbIM OyOoeT reHepupoBaTb TECTOBbIA Tpaduk,
HeoOX0oAMMO BbIKNKYATb UMW NEPEBOLUTL B MACCUBHLIN PEXUM paboThl.

10.14 BER TecT
10.14.1 OnucaHue BER TecTa

BER TecTt gBndeTca TecToM MepBOro YPOBHSA, KOTOPbIA MO3BOSISAET
TecTupoBaTb kKaHan Ha Hanuune 6uToBbIX OWNBOK. KoadhdunumMeHT BUTOBLIX
owmnbok (BER) paBeH OTHOLWEHMIO 4ucna MNpUHATBIX OUT C owmnbkamu K
obLLemMy Ymcny NPpUHATLIX OUT.

BER Tect He npegHasHadyeH [OnNA TeCTUPOBAHUA Y4acTKOB CeTw,
cogepxawmx ceteBoe obopynoBaHue BTOPOro U TPETbErO YPOBHSA, T. K. Npu
aTOM ByayT NPOMCXOANTb NOTEPU KagpoB HA 3TOM 06opyaoBaHUM.

[Mpn TecTMpoBaHUM yyacTka CeTuM C 3aBOPOTOM MO cxeme «A» (CM. puc.
10.4.1), B yganeHHon To4ke Heo6xoAMMO BKItoYaThb Wiend nepBoro ypoBHS.

Bug meHo «<BER TecT» nokasaH Ha pucyHke 10.14.
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A3 F 1000F 1000F
BERT CTATHCTHK A
Npowno Q00004
OcTan. 00:00:56
Rx BWT 229717248
R= Ebit 0
BER 0, 00000400
Ls5 ()
(I i
LSS, % 0, 000
LOS, % 0, 000
CTapT || HacTp. 1554

Puc. 10.14 BER TecT

B MeHto cTaTyca Tecta oTobpaxatoTca cnegyroLme nons:

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

OcTan. — Bpewmsi, octaBlleecst 40 OKoH4YaHnsa BER TecTa.

RX OUT — KONWMYECTBO NPUHATLIX OUT.

Rx Ebit — konnyecTBO NPUHATLIX BUT C OLINMDKaMK.

BER — OTHOLWEHWE 4yMcna NPUHATBLIX BUT C owmnbkamu K obLiemy 4ucny
NPUHATLIX OUT.

LSS — Konn4yectBO CeKyHO C OTCYTCTBMEM CUHXPOHM3aUUM C TECTOBOW
nocnenoBaTenbHOCTLIO.

LOS — Konn4yecTBO CeKyH[, C OTCYTCTBUEM CUHXPOHU3aALUU C FINHUEN.

LSS, %% — oTHOWeHMe BpeMeHW, B TeYeHMe KOTOPOro OTCyTcTBOBana
CUHXPOHM3aLUUA C TECTOBOW MOCNeaoBaTEeNlIbHOCTLIO, KO BpeMeHW OT Hayana
TecTa.

LOS, %% — oTHOwWweHWe BpeMeHU, B Te4YeHMe KOTOpPOoro OTCyTCcTBOBana
CUHXPOHM3ALNSA C JIMHNEN, KO BPEMEHW OT Ha4vana TecTa.

10.14.2 HacTpoukun BER TecTa

B meHio HacTpomnku otobpakatoTcsa nons:

Tun nocnep. — BbIGOp TMNa nocrnegoBaTENbHOCTU: MOSb30BaTENbCKas,
3agaBaemasi B none M.Mocn., MNCI1 2% -1, 2* -1, 2®2 -1, 22 -1, 2# -1, 2% -1,
CRTP.

M.Mocn. — 32 6uta nonb3oBaTenNbCKOW NocnegoBaTenbHOCTU.

OnuHa kagpa — AnvHa KagpoBs, BblpakeHHas B 6anTax, reHepmpyemMblX B
TecTe.
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EA. usmepeHusa — BbiObOp eguHUL M3MepeHud, B KOTOpbIX 6yaeT
3agaBaTbCA 3Ha4eHne Harpysku: %, Kbut/c, MéuT/c.

Harpy3ska — 3Ha4yeHue Harpysku.

OnutenbHOCTL — BPEMEHHOMW UWHTepBarn, 3ajaHHblii B dopmare
«YY:MM:CC», B TEHEHNE KOTOPOro NpoxXoamT TecT. Ecnu 3HayeHne paBHO HyNIO,
TO TeCcT naet 6€CKOHEYHO.

OTtcTyn, 6auT — 3HavyeHwe oTcTyna B 6GanTax nocrne nons npeambyna,
nocre KOTOporo Ha4MHaeTCH BCTaBKa TECTOBOM MOCeA0BaTESIbHOCTMW.

10.15 Wneiidp

Mpubop noakmnvaeTca K CeTU UK CEeTEBOMY YCTPOWCTBY MO CXeMe,
npeactaesneHHon Ha pucyHke 10.15. [Mpubop nossonsgeT obpas3oBbiBaTb
OAHOBPEMEHHO OBa He3aBUCUMbIX Wnenda Ha obomnx noptax, NMbo wnend
Ha OHOM MOPTY, Ha APYromM NBY OPYry0 BO3MOXHYH (OYHKLMIO.

10.15.1 HacTtpouka wnenca, 3aknagka «Oowme»

dyHkumna «LWnend» no3BonseT BLINOMHATL TecTupoBaHue cetu 6es3
N3MEHEHUA €€ HaCTpOoeK, KOTOpOoe MOXET OCYLLeCTBMAATLCH Ha pasHbiX
ypoBHSAX mogenu OSI:

— Ha (puM3nyecKoM ypoBHe:. BCe BXOoAslMe Kagpbl 3aBOpayMBalTCHa B
obpaTHOM HanpasreHnn 6e3 N3MeHeHUs1 CTPYKTYPbI.

— Ha KaHanbHOM YpOBHe: BXOoAslue Kaapbl 3aBopaynBalOTCs B
obpaTHOM HanpasrieHnn. [pn 3aBopoTe MOXET ObITb BKIHOYEH anirOpuT™M
3ameHbl MAC-agpecoB UCTOYHMKA W noslydaTens, a Takke anroputm
nepectaHoBkm MAC-agpecoB. Kagpbl, cogepxawume oanHaKoBble
3HayeHna nonen MAC-agpeca UCTOYHUKA M NofnyYaTens, a Takke Kaapbl
OAM wn 3anpocbl ARP, kagpbl rpynnoson nepegaum (Multicast)
PUNBbTPYIOTCA XKECTKUMN ounbTpaMmn Npu Npueme U He 3aBopavymnBaloTCA
B obpaTHOM HanpasBfeHuMw.

— Ha ceTeBOM YpPOBHEe: BXoAsiliue Kagpbl 3aBopadnBaloTcsl B obpaTHOM
HanpasneHun. MNpu 3aBOpoTEe MOXET ObITb BKMAOYEH anropuTM 3aMeHb!
IP-appecoB ncToyHMKa 1 nonyyartens, unu anroputM nepecrtaHoBku |P-
agpecos. [lpu BkYeHUM LwWinendga CeTeBOro YPOBHA YCTAHOBKU On14
anropuMTmMoB nepecTaHOBKM nnm 3aMeHbl noneu Kagpa,
COOTBETCTBYHOLLUNX KaHanbHOMY YPOBHIO, Takxe ABNATCH
OEeNCTBUTENbHbIMMW.
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Puc. 10.15 Cxema nogkntodeHna B pexume LLnend

Cratyc — none BKMOYEHME M BbIOOpa YpPOBHA, Ha KOTOpoM 6yaet
ocywectenatbcss GyHkums «LWnend». CmeHa pexmma ocywecTBnsieTcs
nepebopom no knasuwe «BBopg», nnbo knaesvwamn «Bneso» 1 «BnpaBo».
[Tone moxeT NpMHUMaTb 3Ha4YeHUS:

BbikntoyeH — BblkoveHne pyHkumn «Llnend».

YpoBeHb 1 — BKIloueHne omsndeckoro wnenda.

YpoBeHb 2 — BKIOYEHNE KaHarbHOro weundga.

YpoBeHb 3 — BKINOYeHMe CeTeBOro wenda.

YpoBeHb 4 — BKINoYeHne TpaHCNOPTHOro wnenda.

CMeHa pexuma nponcxoauT Nno HaxaTuio KHOMKN «3agaTb».
[Mpwn BKNOYEHHOM LWende nNboro YpoBHA HACTPOWKM ypOBHEW Lunenda
BROKMpPYOTCA U AOCTYMNHbI TONLKO ANA NPOCMOTpa.

10.15.2 HacTtpowuka wrnenca BTOpOro ypoBHS

[Mpn BKMAOYEHUM wWrenda BTOPOro YpPOBHA aBTOMATUYECKM [enaeTcsd
nepecrtaHoBka nonen kagpa MAC-agpec WCTOYHMKA M nornydaTtena mexagy
cobown, ecnu He yctaHoBneH dnar «3ameHa MAC».

3ameHa MAC — npu ycTtaHOBKe (priara HanpoTtus nonen «OTnpaBuUTesb»
n «Monyyarenb» npoucxogut 3ameHa MAC-agpecoB WCTOYHMKA W
nonyyatensa B NpuHATbLIX kagpax Ha MAC-agpeca UCTOYHMKA U nosiyyartens,

3afjaHHble B COOTBETCTBYOLLMX NONAX.
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OTnpaBuTenb — 3a8aét HoBbI MAC-agpec oTnpasuTens.

MonyyaTtenb — 3agaeT HoBbIM MAC-agpec nony4aTens.

VLAN — donar BkrtoveHus 3ameHbl ngeHtudgukatopa VLAN - VID. lNMone
VID B NpUHATOM Kagpe 3aMeHdAeTCca Ha 3Ha4YeHUe U3 COOTBETCTBYIOLLEro nong.

Mpuoputer — 3amMeHa npuopuTeTa nepegasaemMoro Tpaduka (onsa
ctaHgapta IEEE 802.1p). lNone PCP B npuHATOM Kagpe 3aMeHsieTCs Ha
3Ha4yeHne U3 COOTBETCTBYIOLLEro noss.

10.15.3 HacTpouka wnenca TpeTbero ypoBHs

[Mpn BKMOYeHUN wWendpa TpeTbero YpoOBHA aBTOMAaTUYECKU [enaeTcd
nepecTaHoOBKa nonen kagpa IP-agpec NCTOYHMKA K nony4vatens mexay cobon,
€CNnKn He YCTaHOoBMEHbI hnarn «3ameHa IP».

3ameHa IP — npu yctaHoBke hnara HanpoTue nonen «OTnpaBUTesb» U
«Mony4yaTtenb» npoucxoaut 3ameHa |IP-agpecoB UCTOYHMKA M nonydaTtens B
NPUHATBLIX Kagpax Ha |P-agpeca WCTOMHMKA W nonydvaTtens, 3ajaHHble B
COOTBETCTBYHOLMX MONSX.

OtnpaBuTenb — 3agaeT HoBbIM IP-agpec oTnpasutens.

MonyyaTtenb — 3agaetT HoBbIW IP-agpec nony4varens.

ToS/Precedence - ycrtaHoBka donara Bkrwo4vaeT 3amMeHy ToS OGanta
napameTpoB Qo0S. lNpu BkNtoveHnn donara 6Grnokupyetcs yctaHoBka DSCP, a
ee 3HayeHune wurHopupyetcs. [logpobHoe onucaHue nonen cm. RFC 791.
HassaHune 6utoB B ToS 6ante npusegeHol B Tadbnuue A.1 lMNpunoxeHue A.

ToS — none 3apgaeT HoBoe 3HadyeHme OutoB TO-T3 B TOoS OawnTte.
OTobpaxaeTcsas B OABOUYHOM dhopMeE U MOXET npuHMMaTtb 3HadeHus 0000,
0001, 0010, 0100, 1000.

Precedence — 3apaeTt HoBoe 3Ha4veHue outbl PO-P2 B ToS 6ante. MoxeTt
npuHMMaTb 3HaveHnsi oT 0 go 7. COOTBETCTBUSA 3HAYEHUMA W Ha3BaHWUN
npuoputeToB npmBeaeHbl B Tabnuue A.2 MNpunoxeHue A.

3ameHa DSCP - ycraHoBka dnara Bknwo4vaeT 3ameHy DSCP 6aunta
napameTpoB Qo0S. [lpu BkoYeHUM dnara 6GrokupyeTcss  ycTaHoBKa
ToS/Precedence , a ee 3HadeHue urHopupyetcs. HassaHne outos B DSCP
bante npumBegeHbl B Tabnuue A.3 lNMpunoxeHue A. lNone MOXeT NpUHUMaTb
3HadeHne ot 0O pgo 64, u oTobpaxaetr 6 crapwux O6ut DSO0-DS5 wu3
cooTBeTCTBYlOLWero G6amTa 3arofioBka kagpa B ABOWYHOM opme. Takke
oTobpaxaeTca nuTepHaa abbpesmatypa ([logpobOHoe onucaHue cwMm.
RFC 2474, RFC 2597). CootBeTcTBME 3HadYeHMMn W HaseaHun DSCP
npuBeneHbl B Tabnvuax A.4 n A.5 MNpunoxeHus A.
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10.16 TpaH3uT

B pexume «TpaH3UT» MOXHO KOHTPONMPOBATb WU aHanuM3anpoBaTb Tpaguk
onTuyeckoro n anektpudeckoro Ethernet. MNMpubdop MAKC-EM Heobxogmmo
NOOKMIOYMTE B paspbiB Mexay ABYyMSA ydacTkamn ceTtu, nmbo ceTeBbiMu
YCTPONCTBaAMM KaK NnokasaHo Ha pucyHke 10.16. [pn aTom TpaduK, NPUHATLIN
c nopta A, nepeHanpasndeTcd B nopt B, a ¢ nopta B — B nopt A. Pexunm
«TpaH3uUT» MOXHO WUCMNONb3oBaTb Takke [Na npeobpasoBaHUs OOHOro
ctraHgapTta Ethernet B pgpyron. Tak MOXHO TpaHCnMpoBaTb OMTUYECKUN
1000BASE-X Ethernet B anektpuyeckunin 1000 BASE-T Ethernet u gpyrue.

CTaTUCTMKY NO NPUHATBIM U NepefaHHbIM KagpaMmm MOXXHO npocMaTpmBaTth
B MeHw «Crtatuctuka». Ecnum ckopoctu coeauHeHna [OByX MOPTOB
pasnuMyaloTcHa, [OOnycKalTca MoTepyu KaapoB MNpu nepefade Cc nopra C
BonbLIEen CKOPOCTbIO COEANHEHNS B MOPT C MEHbLUEN CKOPOCThLIO.

CkopocTn Ha npueme W Ha nepegadvye anss oboux MOPTOB B peXUMe
«TpaH3UT» MOXHO NpocMaTpuBaTh B MeHI0 «CTaTUCTUKa.

BkntoyeHne pyHKUNM «TpaH3UT» NPOUCXOAUT MPU YCTaHOBIIEHHOM dhriare
«TpaH3nT» Npun BXxoae B OGHOUMEHHbLIN MYHKT MeHo (cMm. puc. 10.2).

¢ — Cetb B

Puc. 10.16 Cxema nogknoyeHns B pexxmme TpaH3nT
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10.17 CtaTucTUKa

[Mpnbop HakannmMBaeT CTaTUCTUKY MO MPUHATLIM U OTMPaBMEHHbLIM Kaapam
C pasgeneHvemM uvHgopMauum rno ypoBHAM, MO TUNaM Kagpos, MO pasmepam
KagpoB, a Takke oWNbOYHbIM KagpaMm. Bng meHo «CtaTUcTUKa» nokasaH Ha
pucyHke 10.17.

1000F 1000F

PazMep Kaapob ¥ OwMBKKM KALpoE
Obupe ¥ CKOPOCTE ¥ TWME KaipoE

NopT A NopT B
Rx Kadphl 165 hibhed169
Tx kKalpbl | 536564169 165

Rx GanT 10560 169018024
Tx BawT | 369035024 10560

[[JABETOMATHYECKOS oBHYNEHME
Chpoc |B13:46

Puc. 10.17 CtaTtucTtuka

10.17.1 NMapameTpbl MeHO «CTaTUCTUKa»

Cratucrtuka «O6Lwme»

B nonsix otobpaxaeTca KOfM4ecTBO NMPUHATLIX U MOMYYEHHbIX JaHHbIX MO
noptam A un B, BblpaxxeHHOe B 6GanTax n B kKagpax.

RX Kagpbl — YNCNO NPUHATBLIX KaapoB.

TX Kagpbl — YMCII0 NepedaHHbIX Kaapos.

RX, 6anT — Yncno npuHATbIX 6anTos.

TX, 6anUT — Yncno nepefaHHbIX 6anToB.

ABTOMaTn4yeckoe OOHyneHMe — nNpuM  YCTAHOBIIEHHOM  (pnare
ocyLiecTengeTca cbpoc BCen CTaTUCTUKM NPU KaXKaoM HOBOM 3anycke noboro
Tecta c reHepauuen Tpaduka («RFC 2544», «Y.1564», «TecT Tpaduka»,
«MakeTHbIN AXUTTEP», KMHOroNnOTOYHOCTL», «BERT»).

CtaTuctnka CKopocTtu
V L1 — cKkopoCTb Ha npueme M Ha nepegadvye ans oboux nopToB MO
nepBOMY YPOBHIO, BblpaXXeHHasi B but/c.
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V L2 — ckopoCTb Ha nNpuemMe 1 Ha nepegade a5 06onx nopToB MO BTOPOMY
YPOBHI0, BblpaXXeHHasa B 61T/c. 3Ha4YeHne CKOpOCTU MOXHO UHTEPNPETUPOBaTh
KaKk MFHOBEHHbIe 3Ha4YeHNA MH(POPMaLMOHHLIX CKOPOCTEN NpremMa 1 nepegadu
OaHHbIX ©6e3 yyeTa npeambynbl, MEXKaapoBOro WMHTepBana v pasgenurens
Hayana kagpa.

MakcumarnbHas CKOpPOCTb BTOPOro YpPOBHA Ha UHTepdencax BblHUCAETCA
no oopmyne:

S

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

roe

V, — MH(pOpMaLMOHHas CKOPOCTb;

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

S — anvHa Kkagpa;

P — npeambyna (7 6uT);

SD — pasgenutens Havana kagpa (1 6ur);
IFG — mexkagpoBsbit HTepBan (12 6ur).

V L3 — ckopocTb Ha npueMe W Ha nepepadvye ans oboux nopToB MO
TpeTbeMY YPOBHIO, Bbipa)keHHasa B OuT/C.

Cratuctuka «Tunbl KagpoB»

Broadcast — kagpbl C LUMpOKOBeLWATENbHOW agpecaumen.
Multicast — kagpsbl € rpynnoBon agpecauunen.

Unicast — kagpbl C eAUHUYHOW agpecaumen.

Pause — kagpbl naysbil.

RX A — 41Cno NpuHATLIX KagpoB Ha nopty A.

TX A —4ucno nepenaHHbIX KagpoB Ha nopTy A.

Rx B— 4ncno npuHATLIX Kagpos Ha nopty B.

Tx B —4u1cno nepenaHHbIX Kagpos Ha nopTy B.

Cratuctuka «Pa3mep kagpoB»

Pa3mep — pa3smep kagpa (ykasbiBaeTtcs B 6anTax).

RX — 4MCno NpUHATLIX Kagpos.

TX — 4yncno nepegaHHbIX Kagpos.

[ns cmeHbl NopTa, N0 KOTOPOMY OToBpaxaeTcsl cTaTUCTUKA, HEOBXo4MMO
BOWTW BO BKNadKy C NOMOLLbK knaBuwm «BBog» u BbiGpaTb HOMep nopTa
Knaesuwamun «Bneso» nnm «BnpaBo».

Crtatnctuka «OwnobKu KagpoB»

CRC — KOonnyecTBO NPUHATBIX KaAPOB C OLLUMOOYHOW KOHTPOSTbHOM CYMMOW.

Runts — KONMMYecTBO MNPUHATBLIX KagpoB ANUMHOWM MeHee 64 GauTt cC
NpaBUSTIbHOW KOHTPOSIbHON CYMMOW.

Jabber — konuMyecTtBO NPUHATBLIX KagpoB AnvHon 6onee 1518 6ant c
HenpaBWbHOW KOHTPOSIbHOW CYMMOM.
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10.18 NMamaTb

[Mpnbop nmeeT BCTPOEHHYKD 3HEProHe3aBUCMMYIKO NaMATb Ha 124 3anucu
ANda cOXpaHeHUs pesynbTaToB namepeHun. Bug meHio «Mamsatb» nokasaH Ha
pucyHke 10.18.

1000F 1000F
MMA SanKcK naTta BpemA

Tekyl,. HacTp. .03.16(09:18:44
em report 17.03.16|109:17:59
File #00 16.03.16|16:16: 07
File #01 16.03.16|16:23:30
testl 17.03.16|09:18: 36
File #02 17.03.16|09:18:40
CoxpaH. MHpopM . ([ 09: 19

Puc. 10.18 NamaTtb

[ns coxpaHeHus TeKyLUMX HaACTpPOeK WU pe3ynbTaToB NPOBeAEeHHbIX TECTOB
HeobXoOUMO NepeBeCTU KypCcOp Ha CTPOKy «TeKylwl. HacTp.» WU HaxaTb
knasuwy «CoxpaH.». [locrne 4yero MOXHO BBECTM MMS 3anUCU U HaxaTb
knaesuwy «CoxpaH.».

[Ana 3arpy3ku unu yganeHusi paHee COXPaHEeHHbIX 3anucen Heobxoanmo
nepeBecT Kypcop Ha CTPOYKYy, coAepXallyto Tpebyemylo 3anncb U HaxaTb
KnaBuwy «3arpys.» unm «yaanuTb» COOTBETCTBEHHO*.

3aknagka «MHcpopmauma» nmveeT crnegyowme nosns:

3aHATO — KONMMYECTBO 3aHATOM 3HEProHe3aBMCUMON NaMATH, BblpaKeHHOoe
B MPOLIEHTAaX.

CBob6ogHO — kKONMMYecTBO CBOGOAHOM 3HEProHEe3aBMCUMMOMW MNaMSTH,
Bblpa)k€HHOE B NPOLEHTaXx.

* Mpumeyvanue: [lpn BKNIOYEHHbIX TecTax 3arpy3ka HacTpoek W
pe3ynbTaTtoB 13 NaMsaTn He BO3MOXHa. Heobxoanmo cHayana ocTaHOBUTL BCe
TECTbl.
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10.19 MapameTpbl MHTEepcencoB

MeHto «[lMapameTpbl uHTepdencoB» oTobOpakaeT HaACTPOMKM AN
n3MepuTenbHbIX NOPTOB A, B 1 nopTta yaaneHHoro ynpasneHna LAN.
Bua meHio «MapameTpbl MHTepdencoB» NokasaH Ha pucyHke 10.19.1.

MopT A MoptT B I'h:upT ¥.¥np.
D050 16

Puc. 10.19.1 NapameTpbl HTEPdENCOB

N3 pasgenoB meHwo «lMapamMeTpbl MHTep¢encoB» OTKPLIBAOTCSH MEHIO
HaCTpoeK ANns Kaxgoro nu3 nopTos.
Bua MmeHio HacTpoek npeacTtasneH Ha pucyHke 10.19.2.

100F

Yoo OwLAM Y MPLS
NopT A

Crop. pM]10 M]LO0 M]LO00
Ovnnekc MHDx  MIFD
MALZ Anpec O0:50:C2:F9:C3: 78
IF Anpec
Macka nolceTid
Lz

1610

Puc. 10.19.2 MapameTpbl nHTEPdencos. OdLLne
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MeHio napamMeTpbl WMHTEPMENCOB Kaxaoro u3 MNOPTOB COAEPXKUT Tpwu
3aknagkn: «Oowme», «VLAN», «MPLS».

3aknagka «Oowmue»

CKopocTb — BbIbOp CKOPOCTM nepeaadn gaHHbiX. [pu yctaHoBke cnaros
«10», «100», «1000», coeAuHeHue KOHUrypupyeTca aBTOMaTUYeCKM Ha
MaKkCuUMaribHOM BO3MOXHOW U3 BblbpaHHbIX ckopocTen. [1pn ycTaHOBKE TOSbKO
OAHOro (pnara coeguHeHWe  KOHUrypupyetca MNpuHyauTenbHO  Ans
BblOpaHHOM  ckopocTu*. [lpn cCcHATMM Bcex donaroB aBTOMaTUYECKU
BbICTaBIIAIOTCA aKTUBHbLIMU BCe (priar CKOPOCTU ANs TeKyLero nopra.

Aynnekc — BbIOOp pexuma coeguHeHna nonygynnekc (half duplex),
nonHbin gynnekc (full duplex), npu ycTtaHoBKe COOTBETCTBYHOLIMX draros
«HDX» nnun «FDX», nnbo aBTOMaTM4yeckn, Npu OOHOBPEMEHHOW YCTaHOBKE
obounx gonaros.

MAC Appec — MAC-agpec HacTpamBaemoro noprta**: A, B nnn LAN; no
ymon4yaHmio B npubope ycTaHoBneHbl mHausuayanbHble MAC-agpeca ans
BCEX MOPTOB U3 (PUKCMPOBAHHOIO 3a NpousBoguTeneM auanasoHa agpecos,
HO NbOoN agpec MOXET ObITb UBMEHEH BPYYHYIO.

DHCP*** — npu Bknto4YeHHOU pyHKUUK, IP-agpec nopTta, Macka noaceTtu u
apyrne napameTpbl byayT nonyyeHbl asToMmaTndeckm ot cepsepa DHCP.

IP Agpec — IP-agpec nogcetu;

Macka nogceTun — macka nogceTu;

LWno3 — wno3 noaceTw.

[MpyMeHeHne HacTpoeK MNPOUCXOAUT MO HaXaTUIO KHOMKK «3agaaTb»,
KOTopas NoABNAeTCs Npyu U3MEHEHUN TEKYLLIMX OBLLNX HACTPOEK.

* Mpumeyanue: pu onTnyeckom coegmHeHnn vYepes SFP-moaynu Boibop
CKOPOCTM Nepefayn Bcerga ocyLecTBnseTcs asTomatmyeckm Ha 1000 Méut/c
BHEe 3aBMCUMOCTW OT YCTaHOBJIEHHbIX (pnaros.

** MpumeyaHue: Hoesoe 3HavyeHne MAC-agpeca noprta BCTynaeT B Cuny
TONbLKO nocrie nepesarpysku npmnbopa.

*** MpumevaHue: [lpn BKIYeHHOW yHKkUuumM LWnend Ha [aHHOM
nHteppence npotokon DHCP pabotate He ©Oygetr. Heobxoanmo
npeaBapuTenbHO BbIKNKOYNUTL WAend 1 nony4mtb HacTpouku no DHCP.

3aknapgka «VLAN»

VLAN**** — gkntoyeHue/BblkntoveHne napametpoB VLAN (B coOTBETCTBUM
co craHgaptamu IEEE 802.1q, IEEE 802.1p). MoxeT npuHMUMaTb 3HadeHue
paBHoe konndectBy VLAN Teros ot 0 4o 3, KOTOopble He06X0ANMO BCTaBUTb B
kagp. MNpwu 3HayeHun pasBHoM 0, Tpaduk reHepupyetcss 6e3 VLAN. CmeHa
konmyectea VLAN Teroe npoucxoguT nNO Haxatuio knasvw «BnpaBo»,
«BneBo».
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TPID — ngeHTudmkaTop npoTokosia TermpoBaHus.

PCP — npuoputeT nepegaBaemoro Tpadumka (aona craHgapta |IEEE
802.1p).

VID — ungeHtudumkatop VLAN gnuHon 4 6anTa, MOXHO yCTaHaBfMBaTb
3Ha4YeHusa B gnanasoHe 0-4095.

**** MpumevaHmne: OpHa wmeTka VLAN 3aHumaetr 4 OGawnta. [lpu
BKIMOYEHHbIX MeTkax VLAN, un3-3a yBenuyeHus ONuHbl Mosien 3anonHeHus
KagpoB MUHUMAanbHbIE ANvHbl 6yayT coctaBnate 68 6ant ana ogHoro VLAN-
Tera, 72 banta — gna gByx, 76 6ant — ansa tpex. [pn yctaHOBKE MEHbLUMNX
AJIVH KafpoB B TeCTax C reHepaumen Tpaduka Oyaet BblgaBaTbCcsi coobleHme
06 owmnbke. Tect RFC2544 co 3Ha4YeHUsSMU ONNH KagpoB MO yMosiyaHuo (C
AnMHON KagpoB 64 6anT) 3anyckaTtbcsa He byaer.

3aknagka «<MPLS»

NMpumeyaHue: YnpasneHue HacTponkamm MPLS aBnsietca onuuen
npnbopa «08-MPLS».

MPLS* — BkntodeHue/BbikntoyYeHre napametpos MPLS. MoxeT npuHumaTh
3HadeHune paBHoe konuyectsy MPLS metok oT O go 3. lpu 3HayeHuw,
paBHOM O, Tpaduk reHepupyeTcsa 6e3 MPLS meTok. CmeHa konnyectea MPLS
METOK MPOUCXOAMT MO HaxaTuio Knasuw «BnpaBo», «<BneBox».

Value — 3Ha4yeHne MeTKu.

QoS — knacc obcnyxmBaHus kagpa.

TTL — BpemM4a X1U3HM Kagpa.

*NMpumevanune: OgHa meTka MPLS 3aHumaeT 4 6anTta. Npu BKIKOYEHHbIX
MeTkax MPLS, wu3-3da yBenuyeHus OnAuHbl MNonen 3anofIHeHUs KaapoB
MUHUManbHbIE ANUHbI ByayT cocTaBnATb 68 6ant ans ogHoro MPLS-Tera, 72
Ganta — gna gsyx, 76 6ant — gna Tpex. [lpn ycTaHOBKE MEHbLUMX OfWH
KagpoB B TecTax C reHepaumen Tpaduka Oyget BblgaBaTbCs cooblieHne o6
ownbke. Tect RFC2544 co 3HayeHMs MM OfIMH KagpoB MO yMON4YaHuw (C
ANIMHOM Kaapos 64 6anT) 3anyckaTbcs He byaer.

[Mpn ogHoBpemMeHHOM BKItoveHun metok VLAN n MPLS MuHuMmanbHas
AJNTVHa KaZpa yBenuymBaeTcsi CyMMapHo.

10.20 YpaneHHoe ynpaBneHue

YpaneHHoe ynpasneHne npubopom MAKC-EM nossonsieT npounssBoanTb
HacTpoukM napameTpoB npubopa, HaCTPOMKM TECTOB, 3anyckaTb TecCThl,
npocMaTpmBaTb W COXpPaHATb pe3ynbTatbhl TecTtoB. [OnA  yaaneHHoro
ynpasreHus B npnbope npeaycMoTpeH oTaernbHbi nopT LAN.
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10.20.1 YaaneHHoe ynpaBrieHue no Ethernet

NpumevaHue: YpaneHHoe ynpaeneHve no Ethernet asnaetca onumen

npnbopa «04-RCx».

Ons ynpaBneHus nNpubopoM HeobXxoaAMMO MNOAKMNKYUTE €ro K CeTu
naTykopaomMm kK pasbemy LAN (cm. puc. 4.1.4). Heobxogommo npounssecTu
HacTpoukn TpeTbero Ethernet-nHtepdenca cnyxawero nna yganeHHoro
ynpaBreHns B MeHio npubopa «lMapametpbl nHTepdencoB», ganee «Mopt

Y. Ynp.» (cm. puc. 10.19.1).

[/} MAKC-EM(B) Yaanerroe ynpagnerne

Hacrpoiikn O Mporpamme

MoarknoyeHine Yepes Ethernet MopT A MNopT B

YCTROICTE KC-EM o o
CepuitHelit Homep: 358

CPU: 0.33.13 FPGA: 2.4.11 Tx: 0,000 BuTfc Tx: 0,000 BuTfc
Penus: 1.17¢ R 0,000 BuTfc Rox: 0,000 BuTfc

Tect RFC-2544 (Mopt A)

l £ | Mpouecc A “ & 5| Mpouecc B

‘ HacTpaku Kaapos I HacTpoiiku TecTa | WsmepeHua |

MponycxkHas cnocofHocT | Sanepra I MoTepu Kaapos I MpeaensHas Harpyska

\ @ Tect kabena

Ty

Cratyc Kaap, & Harpyska, %

Mpon. cnocoén, L1
1000 MBur/c

761.905 Méut/c

51
l @g} TecT MHoronoT.

oK 128 100 1000 Méur/c 864.865 MBur/c
oK 256 100 1000 Mur/c 927.536 Mbur/c

l m [wrrep “ M TP/ oK 512 100 1000 Mur/c 962.406 MBur/c
oK 1024 100 1000 M6uric 980.843 Méur/c

\ M sERT “mﬁ” TDEMG] oK 1280 100 1000 Méur/c 984615 Méu/c
o oK 1518 100 1000 MBur/c 986.996 MBur/c

@ | B0~ |

[ @

l [Bx=) | HacTpoiiku

Mepenada dalinos

Mpon. cnocoBx. L2

(&) Cron v nDMHEHMThI [I'\o-ynonuanwo] le Cﬁpom‘n:,l
=

Puc. 10.20 lNporpamma yganeHHoro ynpasneHus no nopty Ethernet

10.20.2 PaboTa c nporpammou yaarieHHOro ynpasneHus

Heobxooumo 3anyctutb nporpammy EMRemote.exe. Bug gmanoroBoro
OKHa nporpammsbl nokasaH Ha pucyHke 10.20. lNporpamma gaBnsgeTcd eguHoun
ans npubopos MAKC-EM n MAKC-EMB, HO ynpaBnsTb eOnHOBPEMEHHO

MOXET TOJSIbKO OAHMM NMPMUOOPOM.

Onsa ynpasneHuss no nopty Ethernet B o6nactu

nporpammbl
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«Mopkno4yeHue 4yepes Ethernet» B none BBoga «IP» BBectn IP-agpec
TpeTbero Ethernet-uHtepenca npnbopa n Haxatb KHOMKYy «CoeaANnHUTb».

B cny4ae ycnewHoro coegMHeHus B CTPOKe COCTOSAHMUSA OOSMKHA MNOSABUTLCA
Hagnucb O TWMe MOAK/IOYEHHOMO YCTPOWCTBA, Takke MOsIBATCS 3HaYeHUs
Bepcun npowmBok CPU, FPGA, Homep penusa 1O u cepuiHbin HOMeEp
npubopa, a 3aknagku UaMepuTenbHbIX (PYHKLMA OOIMKHbI CTaTb aKTUBHbLIMMW.
Ecnn TpebyeTca pasopBaTb CBA3b, Hanpumep, Ansi 06HOBNEHUS MUKPOKOLOB
npubopa nnu NoAKNKYeHns apyroro npnbopa, HEOH6XOAUMO HaXaTb Ha KHOMKY
«Pa3begnHUTL>.

PyHKUMOHAN  yOaneHHOro ynpaBfieHUs  aHanormyeH  OyHKUMoHany
npubopa.

CocTosiHMe M3MepuUTeSbHbIX MOPTOB OTObBpaXkaeTcs B BEPXHEW CTaTyCHOM
rpynne «Mopt A» n «Mopt B». 3HadyeHnss 0BHOBNAIOTCA aBTOMAaTUYECKU C
4aCcTOTOW pa3 B cekyHAy. ['pynna cogepXxut veTblpe nHaukaTtopa:. Test, RX,
Tx, Link (cneea HanpaBo). B 3aBucuMmocTn oT pexmmoB paboTbl npubopa
WHOMKATOPbl MOTYT MNOKa3biBaTb Pa3fIMYHYy0 CTaTyCHYK UHopmMaumio.
3Ha4yeHNna M noacBeTka  WMHAMKATOPOB  COOTBETCTBYET  3HAYEHUAM
CBETOANOAHbIX MHAMKATOPOB Npmnbopa n nognucam K Ham (cm. n. 4.1.1).

MHaonkaTopbl Test ykasbiBalOT HA TO, YTO MOPT 3aHAT BbINOSIHEHMEM TecCTa.
Moanucy nHgukaTopa Test MoryT 6bITb CReayLWero cogepXXaHus:

BERT — nopt 3aHAT npnemom vnu nepegaden tpacguvka BER TecTa;

CAB — nopT 3aHAT nepegaven n npMeMoM CUrHanoB TecTa Kabens;

DNS — nopT 3aHAT nepeaaden n npmeMmom kagpos Tecta DNS;

JIT — nopT 3aHAT nNpuemMomM unu nepegaden Tpadpuka tecta «lMakeTHbIN
DKUTTEpP>;

LB1 — BkntoyeH pexum «LlWnend» nepsoro ypoBHs;

LB2 — BkntoyeH pexnm «Llnendy» BTOpOro ypoBHS;

LB3 — BkntoyeH pexnm «LWnend» TpeTbero ypoBHs;

LB4 — BkntoyeH pexunm «LWnend» 4eTBepTOro ypoBHs;

MS — nopT 3aHAT nepejaden u  npueMoMm  Tpaduka TecTa
«MHOronoTo4YHoOCTbL>;

OAM — BKnoYeH akTuBHbIN pexxum OAM;

PING — nopT 3aHAT nepegayen n npuemom Tpaduka Tecta «9xXo-3anpocy;

PTP — nopt 3aHAT npuemoM unu nepegaden aaHHbIx Tecta «PTP»;

RFC — nopT 3aHAT npnemom nnun nepegaden tpadmka tecta «RFC 2544 »;

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

THRU — BbIGpaHO MeH0 «TpaH3uT», N0 BKIOYEH peXnM «TPaH3UT»;

TRT — nopT 3aHAT nepegavyen n npmemMom Kkagpos Tecta «MaplpyT»;

TRAF — nopT 3aHAT NpMeMoM Unn rnepegavyen gaHHbIX Tecta Tpaduka.

MHoukatop RXx oTobpaxaeT cocTosiHMe npuéma pfaHHbiX. [loacBeTka
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nHamMkKaTopa RX 3eneHbiM LBETOM cooblaeT O TOM, YTO NOPT 3a4eNCTBOBaH
npun npueme Tpadgmka.

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

Muonkatop Link oTobpaxaeT cocTtosiHne coeauHenus. [loanucmn K
nHamkatopy Link oTobpaxaloT 3HayeHMe CKOpPOCTM nepefayun u pexuma
aynnekca: 1000 ana 1000BASE-T n 1000BASE-X, 100 gna 100BASE-T, 10
ans 10BASE-T, NS — cuHxpoHusauma otcytcteyeT. Cumon «H» obosHavaet
pexum nonyaynnekc, cumaon «F» 06o3HavyaeT pexxnm NosHbIn gynnekc.

Hwke wHOMKaTopoB oOTOOpaxalTcsl 3Ha4YeHUs CKOPOCTEM npuema wu
nepegayn pOaHHbIX Ha WHTepdencax B eauHuuax 6ut/c. 3HayeHue
napamMeTpoB MOXHO WHTEpnpeTMpoBaTb KakK MrHOBEHHble 3Ha4YeHus
MHAOPMALMOHHBIX CKOPOCTEM MpueMa U nepedadn OdaHHbiXx 0e3 yyeTa
npeambynbl, MEXKaQpOBOro MHTEpPBAna 1 pasgenutens Hadana kagpa.

KHonkn «lMpouecc A» n «lpouecc B» nepekntovatoT BbIOOp nopTa ans
KOTOPOro oTobpaxkaeTcst MEHI0.

TecTbl U yHKUMM npubopa BbIHECEHbI B (PYHKUMOHAmNbHbIE 3aKnagku,
Haxogsawmecs B neson 60koBon naHenn. PyHKUMOHarbHbIE 3aKagku:
— «TecT Kabensa»;
«TecT RFC-2544;
— «TecT MHOronor.»,;
— «TpaH3unT»;
- «Axuttep»;
- «TCP/IP»;
- «BERT»;
— «TecT Tpadmka»;
- «OAM»;
- «lWnend»;
- «PTP»;
- «HacTtpounkn»;
- «CrtaTucrtuka»;
- «[lMepepayva channos».

HacTtponkn Bcex TecToB M (PYHKUMW aHasIOrM4yHbl TectaM U PYHKUUAM,
peanM3oBaHHbIM  C  MOMOLbIO  3KPaHHOrO  MeHw  npubopa  (cm.
cooTBeTCcTBYOLWME NyHKTLI 10.4 - 10.19).

[Mocne M3MeHeHus1 3Ha4YeHWn nObIX HacTpoek HeobxoauMO HaXxmmaTb
KHOMKN «MpUMEHUTb», NpU 3TOM HOBblEe 3HA4YeHUs nepegarTcsa Ha npubop.
Ecnn HeobxooMmo BepHYyTb HACTPOMKM K 3HAYEHUSAM, COXPaHEHHbIM B
npubope, HY>XHO HaxaTb KHOMKY «COpPOoCUTb». 3Ha4YeHUs pe3yrbTaToB TECTOB
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W cTtaTucTmyeckas MHMOpPMaLmsa OBHOBMAOTCA aBTOMaTUYECKU C 4YacTOTOM
pa3 B CeKyHOy. 3arnyck TeCTOB OCYLIECTBMAETCA MNPU HaKaTUM KHOMKM
«CTtapT», «Ctapt A->A», «Ctapt A->B», «CTtapTt B->A», «CTapT B->B» B
3aBMCUMOCTM OT BO3MOXHbIX 1 TPEOYEMbIX TOMOMOrMn NPOXOXAEeHNUA TecTa.

10.20.3 MNepepayva hannoB oT4eTOB

CospgaHne otdetoB Ha [1K B nporpamme yaaneHHOro ynpasreHus
ocyulecTendaeTcq Ha 3aknagke «lMepepaya dannoB». [1ns oTobpaxeHna Bcex
COXpPaHEeHHbIX paHee Ha npubope annoB HeobXoOMMO HaxaTb KHOMKY
«OBHOBUTbL», €ecnn nocre Bbibopa 3aknagkMm nporpamMmbl  yaareHHoro
ynpaeneHus «lMepepayva cpannoB» Ha Npnbope Oblnn CoOXpaHEHbl HACTPOMKM
B MeHlo «[MamaTb». [lanee cneayet BbIOpaTh OAUH U3 hainoB ¢ HacTponkamum
N pesynbTatamum, OTMETUTbL riaramm Xenaemble OTYeTbl TeCTOB
«Ctatnctuka», «BERT», «RFC -2544», «Mapwpyt», «KUTTEep», «IXO-
3anpoc», «TecT Tpacpuka», «Tect MHOronoToYyHocTu», «PTP», «Y.1564» 1
ckayaTtb hann ¢ nomMmoLlbio KHomnkn «CospaaTtb oTveT». [pn 3TOM NponucxoauT
coxpaHeHue oTtyeToB B popmate *.pdf Ha [K. B BblibpaHHOM OupeKTopun
NosABUTCA OTAeNbHas nanka, MMellwasi Takoe Xe WM, Kak 1 dann Ha
npubope.

[na coxpaHeHus auna C HacTpoMkamu B nporpamme ygasrieHHOro
ynpaBrieHnsi, HeobxoauMO HaxaTb KHOMKYy «CoXpaHUTb HACTPOMKU», B
NOSIBUBLLEMCSI OKHE BBECTU MMSI coXpaHsiemoro dpanna un HaxaTb «OK». Yepes
CeKyHAOy HOBbIN hann oTobpasnTcs B CNUCKE BCEX COXPaHEHHbIX ¢hansnos B
nporpamMmmMe yaaneHHOoro ynpasneHus.

PaHee coxpaHeHHble ahnbl C HacTponkamu Wn pesyrbTaTamMuv MOXHO
3arpysmtb UM yganutb C MOMOLLbIO KHOMOK «3arpy3uTb HaCTPOMKU» U
«Ypanutb HaCTPOMKU»  COOTBETCTBEHHO, MpeaBapuTenbHO  Bblbpas
3arpyxaembln unun ygandembin dpaun.

CHMMOK 3KpaHa

[ns cHuMka akpaHa npubopa HeobXoAMMO HaxaTb Ha KHOMKYy «CHUMOK
3KpaHa», pacrnonoXxeHHon Ha 3aknagke «lepepava cannoB», nocne 4ero
NOSABUTCSA MarnioroBoe OKHO 418 CoOXpaHeHus hanna B popmarte *.png.

10.21 HacTpounku n onuuu npubopa

10.21.1 O6wme HaCTPOMUKMU

Bug meHio «HacTpowku npubopa» 3aknagka «O6wme» nokasaH Ha
pucyHke 10.21.

« »
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A3bIK — BbIOGOp A3blka MHTepdenca: Pycckui, English.

CepuinHbIN HOMep — oTOBpaXkaeT CEpPUNHLIN HOMep npubdopa.

Bepcua IO - otTobpaxaeT BepcuUd BCTPOEHHOro MPOrpaMMHOro
obecneveHuns npmnbopa (Homep penusa N0O).

COpoc Kk HacTpoukam no ymosn4yaHuwo — yHKUMA Bo3BpaTta npubopa K
3aBOACKMM HacCTpoMKkaM BO Bcex MeHw. [Npun HaBegeHun Kypcopom Ha none
nosiBnsieTcsl kKHonka «COpoc», KOTOPYH HEOBXOANMO HaXaTb.

1000F 1000F

5y B &

A3bIK WIPywC [ ]Eng

CepriHbeld HoMep 00311

Eepcwa NO 1.17a

COPOC K HACTRPOWMKAM MO WMONYaHMK
i 11:58

Puc. 10.21 HacTtpouku npubopa

10.21.2 Onuun

HononHutenbHaa dyHKUMoHaneHoCTb npubopa MAKC-EM pgoctynHa npu
3aKkase COOTBETCTBYHOLUMX onuumin. YToObl BKIOYUTL OAHY WIIM HECKOJSIbKO
onuMn HeobxogMMO MNOSYYUTb KIY akTMBaUUKM OMNUUKA, KOTOPbIN SBMSIETCS
NHOMBMAYyarnbHbIM ONA Kaxgoro cywectsytowero npnbopa MAKC-EM.

OKpaH coaepXuT none:

Kntoy — none, B KOTOpoe HEOOXOAMMO BBECTU KitOY, OTKPbIBAIOLLMIA ONLUNN
npudopa. Ecnu gnuHa knwo4a MeHbLUe KOnmudecTBa 3HAKOB MOMs, YUCHO
HeobxoaMMo BBECTM B Mnadwune paspsagbl. [locne BBoga krova Heobxoanmo
HaXaTb Ha KHOMKy «AKTUB.». [locne aktmBauun none «Knwu» otobpaxaet
HyrneBoe 3Ha4YeHue.

NMpumeyaHue: Ecnn B pesynbraTte HenpaBWibHbIX OEUCTBUN UK eLle
Kakum-nmbo cnocobom paHee aKTUBMPOBAHHbLIE ONUMU  COPOCUNUCH,
HeoOXoOAMMO CBA3aTbCA CO CRYyXOOW nogdepXXku  u3rotoButenda nns
NOSTly4deHus Krnroya.
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Ecnu aktMBauus onumm ycTpouCTBa npollfa ycrnewHo, B nporpamMmme
yOaneHHoro ynpaBneHusa pas3bnokupyoTca KHOMKWM, a B MeH npubopa
pa3dbnoKMpyTCSA NyHKTbl, OTBEYAOWME 3a COOTBETCTBYOWME DYHKLUMN, HUXKE
nons «Knu» oTtobpasarcs HasBaHWA aKTUBMPOBAHHbLIX OMUUK. 3Ha4yeHue
nons «Kno4y» nocne aktueaumm otobpaxaetca Hynsamu. NepeyeHb HasBaHW
cywecTyowmx onumn npudopa MAKC-EM npeactasneH B Tabnuue 10.21.

Tabnuuya 10.21

HassaHue Onuumn OnucaHune
04-RC YpaneHHoe ynpasneHue no Ethernet
04-PDV 3amepeHne nakeTHOro pxutrepa
04-MPLS Hactponku nonen MPLS nakeTta
04-MS MHOronoToO4YHOCTb
04-PTP N3amepeHne BpemeHHOW cuHxpoHnsaumum PTP IEEE1588
04-1564 NamepeHne Y.1564

10.21.3 flata u Bpems

MeHto oToDpaXkaeT TekyLume HaCTPOMKM OaThl U BPEMEHM.
[arta — yctaHoBKa 1 oToDpaXkeHne TekyLlen gaTbl.
Bpems — ycTaHOBKa 1 OTOOpaXKeHne TEKYLLLEro BPEMEHMN.

10.21.4 AKKymynsitop

HanpshkeHue — oToOpakaeT 3HayeHWe HanpsbkeHns B BOJSibTax Ha
akKymynatopHon 6aTtapee (HOpManbHbIM pexum paboTbl aHanusaTopa —
Hanps>keHue He Huxe 6 B).

3apsaa — npu yCTaHOBIIEHHOM (priare NpoucxoguT 3apsa akkyMynsiTOpOB.
YcTtaHoBKa hnara npu NOAKIOYEHHOM BHELIHEM MCTOYHUKE MUTAHUA MOXET
OCYLLECTBNATLCS KakK BPYYHYIO, TaK U1 aBTOMATMUYECKU NPU JOCTUXKEHUN YPOBHS
HWKHEro nopora 3apsga akkymynatopoB. CHATMe pnara Takke MOXHO
NPOU3BECTM BPY4YHYIO, B NMPOTMBHOM Cllydae aBTOMaTuM4ecKkoe CHATue byaet
npousseneHo nocne 14 yacos 3apsga. [pubop 3apsikaeTcs BO BKAKOYEHHOM
COCTOSAHUM.

10.21.5 Oucnnen

MeHio oOTobpaxaeT Tekylime HacTpPOMKM SPKOCTU W KOHTPACTHOCTMU
ancnnesa npubopa.
SpKOCTb — HACTpomKa APKOCTU N306pakeHus;
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KoHTpacTHOCTb — HacTpomKka KOHTPaCTHOCTU N300paXKeHus.

10.21.6 SFP

B MeHto oTobOpaxkaeTcs crneyrowas nHpopmaums

MpousBoauTenb — npoussoautens SFP moayn4a. Npu BeIHyTOM Moayre
nosie oTobpaxkaeT 3Ha4YeHne «HedOCTYNHO.

CepuMHbLIN HOMEp — CePUMHbIN HOMEpP MOoAyns Mo HOMEHKnaTtype
npou3BoanTens.

PeBu3una — sepcus moayrnsi N0 HOMeHKNaType npousBoauTens.

HdaTta — gaTta npoussoacTea.

Homep naptMm — Homep naptuM Mogynd NO  HOMEHKnaTtype
npousBoanTens.

TemMnepaTypa — TekyLlee 3Ha4YeHne TemnepaTtypbl BHYTPU MOOyINs*.

BX. MOWHOCTb — N3MEPEHHOE 3HAYEHME BXOLHOM MOLLHOCTU ONTUYECKOrO
cuUrHana*.

*NMpumevanne: He Bce SFP wmoaynu npenoctasBnsitoT OOCTOBEPHYHO
MHGOPMAaLMIO MO AaHHbLIM nonam. HeobxooMMo YTOYHATHL Y Npou3BoauTens
MoLynen.
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11 MeTtoaukKa noBepKu

HacTtoawaa metoauka yctaHaBnuBaeT MeTOAbl U cpeacTBa NepBUYHON U
nepnogmMyeckon  MOBEPOK  TeCTepOB-aHanM3aTopoB  MaKeTHbIX  CeTeu
MAKC-EM, panee TectepoB, Bbinyckaembix 3A0 HIMM «KOMETEX»,
r. CaHkT-lNeTepbypr, HaxoAALWMXCA B IKCNyaTaumm, a Takke nocrne XxpaHeHus
N pEMOHTA.

MexxnoBepo4yHbIn MHTEpBas — 2 roga.

11.1 Onepauuu noBepKu

TexHuyeckoe o0O6cCnyXunBaHWe npubopa CBOOUTCA K MNEpUoanNveckomy
BHELUHEMY OCMOTpPY Grioka nuTaHus npubopa 1 LWHYPOB C LieNblo coaepKaHuns
B MCNPaBHOM 1 YNCTOM COCTOSIHUW.

11.1.1 MNpwn npoBeaeHNN NOBEPKN LOIMKHbI OblTb BbIMOMIHEHLI Cneayowme
onepauuu noBepku, ykasaHHbole B Tabnuue 11.1.

Tabnuua 11.1

[MpoBeaeHmne onepauumn npu
MyHKT poBen pay, Y
Ne | HawnmeHoBaHue onepauuu MepBUYHOI | NEPUOANYECKON
METOOMKMN
rnosepke noBepke
1 | BHewHun ocmoTp 11.7.1 [a [a
OnpoboBaHue 11.7.2 Ja Ja
OnpegeneHne norpewHoctn | 11.7.3 Ha Ha
TaKTOBOM 4YacTOThl
4 | OnpegeneHne norpewHocTn | 11.7.4 [a HeTt
Nno YactoTe npu nepeaade
nonesHon nHdopmauum
5 | Onpegenenue norpewHoctn | 11.7.5 Ha [a
N3MepeHNa KonmyecTtaa
MHJOpMaLInK

11.2 CpepnctBa NoBepKU

11.2.1Npn npoBegeHUM NOBEPKM OOJDKHbI MPUMEHATLCA CpeacTBa
NoBepKu, ykasaHHble B Tabnuue 11.2.
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Tabnuua 11.2

Homep nyHkTa
METOINK HanmeHoBaHue 1 TMN cpeacTea NoBepku, MeTposiornyeckue
XapaKkTepUCTUKN
NOBEPKN
11.7.3,11.7.4, |YacTtoTOMEp 3NEKTPOHHO-CHETHbIN Y3-63/1:
11.7.5 0,1 Ny — 1500 Mr'y, (0,03-10) B,
+5-107f+1 eq. cueta; 21 MOm

11.2.2 [lonyckaeTca wucnonb3oBatb Apyrve cpeacrtBa MNOBEpPKM C
aHanornyHbIMM MeTPONOrMYeCKUMM XapakTepUCTUKaMu.

11.2.3 CpeacTtBa NOBEPKM OOIMKHbI ObITb MCMpaBHbI, MOBEPEHbI U UMETb
CBUOETENbLCTBA O NOBEPKE.

11.3 TpeboBaHUA K KBanucpunkaumm

I'IOBepKa OOJDKHa BbINOJIHATbCA IUaMW, aTTeCTOBaHHbIMW B KadecCTBeE
nosepMTeneVl pagnoTexHn4ecknx BeJiMHYnMH 1 N3yvYmBlMMMU  HaACTOALLYHO
MEeTOAMKY N PYKOBOACTBA MO 3KCMiyataunun Tectepa n cpenctB NMNOBEPKA.

11.4 TpeboBaHus 6e3onacHOCTH

Mpu noBepke AOMKHbI BbINOMHATLCA Mepbl 6e30MacHOCTU, ykasaHHble B
PYKOBOACTBAX M MHCTPYKUMSAX MO 3SKChfyaTauuM MNOBEepsieMoro TecTtepa U
CpPeacTB NOBEpPKW.

11.5 YcnoBus noBepku

11.5.1 MNMpn nposedeHMN NOBEPKM OOSMKHbI cobnogateca  cnegyrowime
YCITOBUS:
— TewmnepaTtypa okpyxatowen cpeabl (20+5)°C;
— OTHOCUTESIbHas BNaXXHOCTb Bo3ayxa (65+15)%;
— artmocdepHoe aasneHne (100+£8)klMa;
— HanpsxeHune cetn nutaHusa (220+11)B;
— yacTtoTa npombineHHon cetn (50+0,5)IMu.
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11.6 NMoaroToBKa K noBepke

11.6.1 Nepen npoBedeHUEM MNOBEPKM crieqyeT nNpoBepuUTb Hanudue
aKcnnyaTtauMoOHHOW JOKYMEHTaUMN N CPOK OEeNCTBUSA CBUOETENLCTB O NOBEpPKe
Ha cpeacTBa NOBEPKM.

11.6.2 BknounTb cpeactBa noBEPKU M NPOrpPeTb UX B TEYEHME BPEMEHMN,
yKa3aHHOro B MHCTPYKLMK MO SKCnnyaTauuu.

11.7 NMpoBepeHue NOBEPKMU
11.7.1 BHewWHUN oCcMOTp

BusyanbHbiIM ~ OCMOTPOM  MpPOBEpPSieTCA  COOTBETCTBME  M3Oenvn
TEXHWYECKOM [AOKYMEHTauMM B 4acTU KOMMJEKTHOCTW, MapKUPOBKU W
yrnakoBku. Takke MpOBEPSIETCS OTCYTCTBME BUAMMbBIX MOBPEXOEHUN,
LLlENOCTHOCTb COeAMHUTENbHbLIX kKabenen, 3aXKNMOB 1 Pa3beMOB.

11.7.2 Onpo6oBaHue

Onpo6boBaHne npoBOAMTCSA MOCMEe O3HAKOMIEHUS C PYKOBOACTBOM MO
akcnnyaTtaumn. [lpoBepsieTCs BO3MOXHOCTb BKIIHOMEHMSI TecTepa W ero
paboToCcrnocobHOCTbL, a TaKkKe COCTOosiHUSI 3apsina bartapenm m paboTbl C
ncnonb3oBaHMEM afantepa/3apsagHoro yCTpoucTBa OT CETU NEePEMEHHOro
TOKa.

Mpwn npoBedeHun  onpoboBaHMa  TecTepa  NpPoOBEPSieTCss  €ero
YHKUMOHMPOBaAHME  OT  3apsbKeHHbIX  akkymynstopoB. B cnyvae
HeoOXoAMMOCTN MNPOU3BOOAUTCS 3apsidka aKKyMynsiTOpoB OT CETEBOro
aganTtepa nuTaHWs, BXOOsLWEro B KOMMONEKT Tectepa. [lpoBepsieTcs
BO3MOXHOCTb Bblbopa napameTpoB WHTepdencoB, OOLWNX HACTPOEK,
YCT@HOBKM HACTPOEK npouecca TeCTUpOBaHUS, TecTupoBaHWe Kabensi u
paboToCcnocobHOCTb B OCHOBHbIX pexumax B cnegyroLlen
nocrnenoBaTenbHOCTH.

11.7.2.1 MNpoeepsiembin  npuoop MAKC-EM coeanHutb noptoM A cC
noptomMm B npu nomowin natykopaa. B meHto «Hactponkn npubopa» BblibpaTb
«CBpoc Kk HacTporkamMm Mo YyMOM4YaHuo», HaxaTb KHOMKy «COpoc», BbibpaTb
BapuaHT «[a». B meHto «[llpouecc B» — «llnend» yctaHoBUTL «YpoBeHb 1».
Hanee BblObpaTtb MeH «[llpouecc A» — «TepmuHan A>>A» — «RFC 2544,
HaxaTb KHOMKy «YMon4.» Ona BOo3BpaTa K HAaCTpoMKam TecTa No YMOMNYaHUH.
Ha 3aknagke «3aronoBok» cHATb donar «ARP—3anpoc», B kayectBe MAC-
agpeca nonydvatens ykasatb MAC-agpec nopta B, cHATb donar «YpoBeHb 3».
Otkntountb Bce TecTbl RFC 2544 kpome TecTa «[l1ponyckHag CnoCOBHOCTb».
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[Ons aTtoro cHATb hnarn «BbINONHUTL» B 3aknagkax «3agepxka», «lloTepu
kKagpoB», «[1pegenbHasa Harpyska». HaxaTtb KHOMKy «[0ToBO». 3anycTuTb TeCT
RFC 2544 no kHonke «CtapT». HabntogaTtb ycnewHoe npoxoxaeHme TecTta Ha
pasHbiX ONWHaxX KagpoB Ha (U3NMYEecKoM YpOBHE, NPU 3TOM 3HAYeHue
NPONYCKHOM cnocoBbHocTn «V L1» gomkHo paBHATbCs 1000 MoéuT/c.

11.7.2.2 lNpoeepsiembin  npuoop MAKC-EM coeanHnte noptoM A cC
noptom B npu nomoum natykopaa. Ha nposepsemom npnbope BbibpaTb MEHIO
«[pouecc B» — «llnend» 1 yctaHoBUTb «YpPoBeHb 2». [lanee BbibpaTb MEHIO
«Mpouecc A» — «TepmuHan A>>A» — «RFC 2544» wu 3anyctutb TecT
NPONycKkHOM cnocobHocTn wn3 naketa TectoB RFC 2544 aHanorndHo
n. 11.7.2.1. Habnogatb ycnelwHoe NPOXOXOAEeHMe TeCTa Ha pasHbliX OfnHaXx
KagpoB Ha KaHalbHOM YpOBHe.

11.7.2.3 MNpoeepsiembin  npubop MAKC-EM coeguHnte noptoMm A c
noptomM B npu nomowm natykopaa. Ha nposepsiemom npmnbope BbIGpaTb MEHIO
«[pouecc B» — «Llnend» n yctaHoBUTb «YpoBeHb 3». [lanee BbibpaTb MEHIO
«[pouecc A» — «TepmnHan A>>A» — «RFC 2544». Ha 3aknagke «3arofioBOK»
ycTaHoBUTL priarm «ARP-3anpoc» u «YpoBeHb 3», B KayecTtBe |P-agpeca
nonyyatena ykasaTtb IP-agpec nopta B. 3anyctutb TecT npoOmnycKHOM
cnocobHocTM mn3 naketa TectoB RFC 2544. Habnwogate ycnewHoe
NPOXOXAEeHWe TecTa Ha pasHbIX ANMHaxX KagpoB Ha CETEBOM YPOBHE.

11.7.2.4 MNpoeepsiembin  npuoop MAKC-EM coeanHnte noptoM A cC
noptom B npu nomoum natykopaa. Ha nposepsemom npnbope BbibOpaTb MEHHO
«[pouecc B» — «Lllnend» 1 yctaHoBUTb «YpoBeHb 3». [lanee BbIbpaTb MEHIO
«[pouecc A» — «TepmumHan A>>A» — «TecT Tpaduka». Ha 3aknagke
«3aronoBok» yctaHoBUTb hnarn «ARP—3anpoc» n «YpoBeHb 3», B Ka4ecTBe
IP-agpeca nonyyatena ykasatb IP-agpec nopta B. Ha 3aknagke
«[JononHUTENbHO» yKasaTb crneaywowme napameTpol: Harpyska — 100%,
Mopor FLR — 0.00001, nunHa naketa — 64 6anta, OnutenbHocTb — 10 CeKyHa.
CoxpaHuTb NapameTpbl, HaXxkaB kraBully «0ToBo». 3anycTuTb TecT Tpaduka,
HaxaB knasuwy «CTtapT». Habniogatb ycnewHoe npoxoxaeHwe TecTta. B
MeH «CTaTuCTuKa» HabngaTe CTaTUCTUYECKYIO MHADOPMALIMIO Ha Npueme u
nepegade Ona BblbpaHHbIX KagpoB. AHANOrMYHO MNPOBECTU 3arnyck TecTa C
HaCTPOWMKOM ANUHbI Kagpos 1518 6anT.

11.7.2.5 KoHTponupyeTcs Hannune  Tpebyembix napamMmeTpoB n
cTatuctmyeckon wuHdgopmaumm B MeHw npubopa «CTtatuctuka» wn  Ux
paboTOCNOCOBHOCTL B COOTBETCTBYIOLLMX pPEXMMAX.
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11.7.3 OnpeneneHne NOrpeHOCTU TaKTOBOW 4YaCcTOTbI

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

Cxema nogkntodeHus YactoTomepa K npubopy npmBeaeHa Ha
PucyHke 11.7.
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PucyHok 11.7 Cxema noaknioyYeHns npu nposegeHnn noBepKku

K1 — natykopa AnnHOW 1-2 M;
A1 — gnarHoCcTUYeCcKun NepexoHuK;
U1l — yactotomep Y3-63/1 nnu aHanorn4yHbIN.

Ha npnbope MAKC-EM cOpocuTb BHE HACTPOMKM B 3HA4YEHUSI O
YMOSYaHUI0 Yyepe3 MeHIo «HacTporku npubopa», «Obume». BbIKNoynMTb BCe
TecTbl Ha noptax A m B 4epe3d meHw «[lpouecc A» un «llpouecc B».
YctaHoButb pexnum 1000BASE-T yepesd MmeHo «[lapameTpbl MHTEpdEencoB»,
«[MopT A» n «[lopT B», BbICTaBMB CKOPOCTb CUHXPOHU3aUnK B 3Ha4deHne 1000.

UacTtoTomMep nogkni4vaetcsa K  pasbeMy X2  OMarHOCTUYECKOro
nepexogHuka. W3mepeHHoe 3HavyeHue [OomkHOo 6bitb 125.00 MMy ¢
OTHOCUTENbHOM MOrPELHOCTb0  250110° (HaxoauTcss B AuanasoHe oT
124996875 oo 125003125 lu).
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11.7.4 OnpegeneHne nOrpewHOCTM MO YacTtoTe nNpu nepepaye
nonesHou nHdopmauum

OnpegeneHne norpewHoctTn dopmupoBaHna 100% 3arpy3ks KaHana
NPOBOOMTCHA C MOMOLLBbIO YacToTOMepa, MNOAKITIOYEHHOro K MnpoBepsieMoOMy
Npubopy Yepes ANarHOCTUYECKNN pasbem.

Cxema nogkntodeHuss npuBedeHa Ha Pwucydke 11.7. YactoTomep
noaKn4vaeTcs K pasbemy X3 AMarHoCTUYECKOro nepexoaHuKa.

N3mepsieTca yactota nepegavm 6anMtoB MHGOPMaUUM NpU reHepaumm
KagpoB C MWHMUMaNbHO BO3MOXHbIM MEXKaapOBblM UMHTEpBasioMm Ans
HecKonbknx OnuvH kagpoB. Kaxaobit cTpob® curHana ¢ pas3bemMa X3
COOTBETCTBYET OAHOMY nepedaHHOMY ©OanTy, wuckn4daa npeambyny wu
MeXKaZpoBbIN MHTEepBar.

Mpoeepsembin npubop MAKC-EM coeanHuTb noptom A ¢ noptom B npwu
nomowm nartykopga. Ha npubope MAKC-EM BbIKNOYMTL BCE TECTbl Ha
nopty B uepes meHwo «[lpouecc B». Habnogatbe oTCyTCTBME noanucen noA
ceetoanmonom «Tect» nopta B. B meHw «[lapameTtpbl uHTEpdencos»,
«[lopT A» yCTaHOBUTb CKOPOCTb coeauHeHust 10 Mout/c. BbibpaTb MEHI0
«[pouecc A» — «TepmumHan A>>B» — «TecTt Tpaduka». Ha 3aknagke
«3aronoBok» yctaHoBuUTb narm «ARP-3anpoc», «YpoBeHb 3» MU
«ABTomatuyecknun |IP nonyd.». Ha 3aknagke «[ononHuUTenbHO» YykasaTtb
crnenywowme napametpbl: Harpyska — 100%, [NMopor FLR — 0.00001, OnuHa
naketa B cooTBeTcTBUMM C Tabnuuen 11.3, OnutenbHocTb — 20 CeKyHA.
CoxpaHuTb NapameTpbl, HaXxxaB kraBully «0ToBo». 3anycTuTb TecT Tpaduka,
Ha)xaB knasuwy «CTtapT».

Bo Bpems npoBegeHna Tecta naMepseTcs 3HadeHne 4YactoTbl. AHaANOrmM4yHo
NPOBOAATCA U3MEPEHUs Ans ckopocTten coeanHeHnsa 100 n 1000 MéuTt/c ans
Kakgon AnuHbl kagpa. CKoOpoCTb COEAMHEHUS YCTaHaBMMBAETCA B MEHIO
«[lapameTpbl UHTEPencos», «IopT Ax.

PaccunTtatb abConoTHYO NOrpeLLIHOCTb:

A=F4y—-FT1, rpe
F4y — TakTOBas YacToTa, M3MepeHHasi YaCTOTOMEPOM;
FT — TeopeTuyeckass BenuyMHa TaKTOBOWM 4YacTOTbl, BbIYMCIIEHHaAA AOns
KaX[,OMW CKOPOCTM KaHana.

MakcumanbHas 3arpyska kaHana onpegensaercs rno dpopmyrne:

FT = 125xMx(L+8)/(L+20) Ml'y, roe
L — anvHa kagpa, 6anrt.
M =1 Mly ans 1000BASE-T,
M = 0,1 My ana 100BASE-T,
M = 0,01 My ans 10BASE-T.
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3HaveHna TakToBoM 4actoTbl FT B ML B 3aBUCMMOCTU OT CKOPOCTU

nepegayvin wn Or1nHbI

KagpoB MNpPVBEOEHDI

B Tabnuue 11.3. T[lpepensbl

AonycTMuMon abCcontoTHOM MOrpeLHOCTM YCTAaHOBKM TaKTOBOW 4YacToThl (C
y4yeToM TemMnepaTypHON HeECTAabMNbLHOCTU U cTapeHus) £15 klu.

Tabnuya 11.3

HnunHa kagpa, 10BASE-T 100BASE-T 1000BASE-T
bant
64 1,071 10,714 107,143
512 1,222 12,218 122,180
1518 1,240 12,402 124,025
11.7.5 OnpepeneHue NOrpeLHoCTH n3MepeHus KonuyecrtBa
nHdopmauuu

Mposepsembin npuoop MAKC-EM coeguHute noptom A ¢ noptom B ¢
nomMowibo natykopga. Ha npubope MAKC-EM BbIkNOUMTb BCE TECTbl Ha
nopty B uepes meHwo «[lpouecc B». Habnogatbe oTcyTCcTBME noanucen noA
ceBeToauoaom «Tect» nopta B. B meHo «CTtaTucTnka» Ha 3aknagke «Obwme»
BbICTaBUTb donar «ABTOMaTudeckoe O6HyneHue». B MeHio «[lapameTpsbl
nHTepencos» — «lopT A» YCTaAaHOBUTb CKOPOCTb coeauHeHust 10 MéuT/c,
cHaB dnarm «100» m «1000». [anee BbiOpaTb MeHi «llpouecc A» —
«TepmnHan A>>B» — «Tect Tpadwuka». Ha 3aknagke «3aronoBok» CHATb
donar «ARP—3anpoc», ycTaHOBUTbL orarn «YpoBeHb 3» U «ABTOMaTU4eCKUMn
IP nonyy.». Ha 3aknagke «[JononHUTeNbHO» yKa3aTb criegyolime napameTpsbl:
Harpyska — 100%, [lopor FLR — 0.00001, OnuHa naketa — 64 6awuTta,
AnutencHocTb — 1 cekyHaa. CoxpaHuTb napameTpbl, HaXaB KnasuLly
«["0TOBO». 3anyCTUTb TeCT Tpaduka, HaxkaB Knasuwy «CtapT».

OQHoBpeMEHHO C 3anyckOM TecTa MNPOBECTU M3MEpPEeHMe C MOMOLLBIO
yacToToMepa, MOAKMKYEeHHOro K rnposepsieMoMy  npubopy  4yepes
AnarHocTn4ecknin pasbem. Cxema nogkrnoyeHns npueegeHa Ha PucyHke 11.7.
UHacTtoTomMep noaknoyaeTcs K pasbemMy X3 AMArHOCTUYECKOro nepexonHuka.
N3mepsieTca KONUYECTBO MPUHATBIX 0anT wuHdopMauunm N4 C  yyeToMm
npeambynbl Kagpos, KOTopoe byaeT onpenenaTbCs KONMYECTBOM U3MEPEHHbIX
MMMYJ1bCOB.

Boibpatb MeHw «Ctatuctuka» wn  ukcmpoBaTb BenMuMHy Nm  —
N3MepEeHHOE KONNYECTBO MPUHATLIX BanToB Ha nopTty B. 3HavyeHne HaxoguTcs
Ha 3aknagke «Obwme», Ha nepecedyeHne crtondbua «llopt B», n cTpokn
«RXx 6anT».

AHaNorn4yHo NPoun3BeCcTN U3MepPEeHNa Ansa ANvHbl kKagpa 1518 6anT.

Paccuntatb abConoTHYO NOrpeLLIHOCTb:

A = NY*L/(L+8) — Nm, roe
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Ny — konnyecTBO WHdopmauum B Oantax C ydeToM npeamOynbl,
N3MepeHHOEe YaCTOTOMEPOM.

NM — KOnMyecTBO MHopmaumm B Oantax, unamepeHHoe npubopom 6e3
yyeTa npeambynbl.

L — anvHa kagpa, 6anrt.

AbGcontoTHasi MNOrpeLlHoOCTb M3MepeHust AoMmkHa ObiTb B AuManasoHe
+1 Ganr.

11.8 OchopmrieHue pe3ynbTaToB MOBEPKU

11.8.1 PesynbTatbl NoBepkn OOPMAAKTCA NyTeM 3anucu B paboyem
XypHane wn Bblgadynm CBUAETENbCTBA YCTAHOBIIEHHOW OopMbI B Cryyae
COOTBETCTBUS TecTepoB TpeboBaHMsM, YyKazaHHbIM B  TEXHUYECKOM
OOKyMeHTaumun.

11.8.2 B cnyvae oTpuuaTenbHbiX pe3ynbTaTOB MOBEPKM Ha TecTep
BblOaeTCs U3BELLEHNE O HENPUrOAHOCTM C YKa3aHUEM NPUYNH BbIOpPaKOBKMW.
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12 TexHun4eckoe obcnyxuBaHue

12.1 TexHun4yeckoe obcnyxmnBaHue npubopa cBOAMTCS K Mepuognmyeckomy
BHELUHEMY OCMOTpPY 6rioka nuTaHus npubopa 1 LWHYPOB C LiENblo coaepKaHuns
B MCMPaBHOM 1 YNCTOM COCTOSIHUM.
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13 TpaHcnopTUpPOBKaA U XpaHeHune

13.1 Mpnbop, ynakoBaHHbLIA B  WTATHYO  Tapy, paspellaetcs
TpaHcnopTupoBatb MNpu Temnepatype Bo3gyxa oT -25°C go +55°C wu
OTHOCUTESNIbHOM BNaxHocTn Bosgyxa 95 % aBTOMOOWUITbHLIM TPaAHCMNOPTOM, B
3aKpbITbIX Xene3HO4OPOXHbIX BaroHax, repMeTUYHbIX oTannmMBaeMblX OTCeKax
camorieToB W Cyxux Tpomax cygosB. [lpy  TpaHCNOPTUPOBKE OOSKHbI
cobntogaTtbCs NpaBunia NepPeBO3KN U KPEMNSEHUS Trpy30B, OEWCTBYHOLIME Ha
COOTBETCTBYIOLLIEM BUe TpaHCnopTa.

13.2 TpaHcnopTupoBka npubopa aBTOMOBUIbHLIM  TPaAHCNOPTOM MO
Aoporam rnepBon KaTeropum ponyckaeTcsa Ha paccrtosiHne o 1000 km co
CKOpOCTbIO 0 60 KM/4, No goporamM BTOPOU N TpeTben KaTeropun u rpyHToBbIM
aoporam — Ha pacctosaHue oo 250 KM co ckopocTbio 40 KM/,

13.3 lNpu norpyske, TpaHCNOPTUPOBKE U pasrpy3ke OOSMKHbI BbINOMHATLCA
TpeboBaHNA MaHUNYNSALMOHHLIX 3HAKOB U NpeaynpeanTenbHbIX Haanuceun.

13.4 MNpubop OOMKEH XpaHUTbCA B  OTannNMBaeMbIX  CKIagCKuX
NOMELLEHUSAX B YNaKOBKE MpeanpuaTus-u3rotoButena npu Temnepartype
Bo3gyxa ot 0 pgo + 40 °C, oTHOcUTeNnbHOM BnaxHocTM Bosayxa 80 % npwu
Temnepatype + 35 °C. Cpok xpaHeHust - He bonee 6 mecaueB.

13.5 B nomelleHnsix Ons XpaHeHusa npubopa He A0MKHO ObiTb Napos
KMCIOT, LWenoven n apyrux arpeCcuBHbIX XUOKOCTEN, Bbi3bIBAKOLLINX KOPPO3NO
MeTarnJsios.

13.6 Npu TpaHcnopTMpPOBKE U XpaHeHUN npudopa Heobxoanmo cobnogaTb
obwue TpeboBaHus NpaBun noXxapHon 6€3o0nacHoOCTM.
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14 CBepgeHua o6 usgenuu

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

[aTa Bbinycka:

PerncrtpaunoHHbin  HOMep
peecTpa

["locymapcTBEHHOro Ne 46699-11

CeegeHunsa o ceptudmkaumm

RU.C.33.112.A
Ne 42498

MNpeanpusaTUe-n3roToBuTErb:

3A0 HIMM «KKOMETEX»

Poccuna,190103, CaHkr-leTepbypr, a/a 140.

T. (812) 333-06-61

T/ (812) 333-08-09
e-mail: mail@kometeh.ru
www.kometeh.ru
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MapaHTUKM usrotoButens

[MpeonpunaTtune-n3rotoBuTens rapaHTUpyeT COOTBETCTBME aHanuaartopa
MAKC-EM MBCE. 468212.004 TY TpeboBaHUAM TEXHUYECKUX YCNOBWUA MpU
cobnogeHun notpebutenem npasBuil TPAHCMOPTUPOBKWU, XPaHEHUS U
akcnnyartauun. apaHTUrHBIN CPOK — 24 Mecsiua Co AHSA nonyyvyeHnsa npubopa
3aKa34ymKoM.

B poroBope Ha nocTaBKy YyKasaHHble CPOKM MOryT ObiTb WU3MEHEeHbl Mo
obotogHOMY corfacuio.
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CBuaeTenbCTBO O NpUEMKe

Ananunsatop MAKC-EM MBCE. 468212.004 TY, 3aBoacKon HOMep
NM3roTOBNEH M MPUHAT B COOTBETCTBUMM C 0OdA3aTeNbHbIMU
TpeboBaHNAMM FOCYQapPCTBEHHbIX CTaHOAPTOB, AEWCTBYIOLWEN TEXHUYECKOM
AOKYMeHTaumMen n NpusHaH rogHbIM 4 SKCnyaTaunu.

HavyanbHuk OTK

Nn4HaA noanncb paCLLII/Id)DOBKa noanumcu

4Yynucno mMecdy rog

[ TaBHbIN UHXEHEP

NMYHas Nnoanuchb paclumndpoBka nognucu

M.TT.

yncno MecsL, roq
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CBuaeTenbCcTBO 06 ynakoBke

Anannsatop MAKC-EM MBCE. 468212.004 TY, 3aBoacKon HOMep
ynakoBaH corfacHo TpeboBaHuMsaM, nNpPeayCMOTPEHHbIM B
AENCTBYIOLLEN TEXHNYECKON JOKYMEHTaLM N,

OOMKHOCTb nUYHasa Noanuch paclngpoBKa noanucu

ysucno  Mecau, roq
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CBeaieHUA O NepBUYHOUN N NepUOaNYECKOMN NOBEpKe

CBefeHunst 0 NepBNYHOM N NepUoLMYecKon noBepke Npnbopa 3aHOCATCS B
HwKecneayLyo Tabnuuy:

Tabnuua

HaTa Bua nosepku PesynbTaTthl HOomKHOCTb Mognucek
NoBEPKU NoBEPKU
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MpopgormkeHne Tabnuubl

[aTa
NoBEPKU

Bua nosepku

Pes3ynbTaTthbl
NOBEPKU

[lormkHOCTb

Mognucek
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CBefaeHuns o peknamaumm

MpenobsBneHe peknaMauuMm SKCNIyaTUpYLUMKU  NPeanpuATUSMA U
opraHuM3auusiMu 3akasynka NpPOBOAUTCH B COOTBETCTBMM C YCTAHOBIIEHHbIMU
npaBunamu.

CBefeHus 0 peknamMaumsx BHOCUTb B HUXKecneayoLlyo Tabnuuy:

Tabnuua
Komy u aTta nonyveHus
HaTta Bpems y A y
Korga unu BBOAA B
obHapy- HapaboTkm go | lMNpuynHa BO3HUKHOBEHUS
nepegaHa |akcnnyartauumto
XeHns oBGHapyXeHust | HeMcnpaBHOCTU

pekrnama- |ycTpoucTBa nocne

fedekra |HeucnpaBHOCTU
umns peknamauuu
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MpunoxeHne A

Tabnuua A.1. HasBaHue 6utoB B ToS bante

P2 Pl PO T3 T2 T1 TO Cuo0
Tabnuuya A.2. S3HavyeHnunsa nonga Precedence
Precedence HasBaHuve
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. 3HavyeHunsa nona DSCP

[1Bon4HOE 3Ha4YeHnE

[ecatnyHoe 3HaveHne

HasBaHue DSCP DSCP
AF11 001010 10
AF12 001100 12
AF13 001110 14
AF21 010010 18
AF22 010100 20
AF23 010110 22
AF31 011010 26
AF32 011100 28
AF33 011110 30
AF41 100010 34
AF42 100100 36
AF43 100110 38

CS1 001000 8
CS2 010000 16
CS3 011000 24
CS4 100000 32
CS5 101000 40
CS6 110000 48
CS7 111000 56
Default 000000 0
EF 101110 46
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Tabnuua A.5. BepoaTHOCTU noTepb Kagpos
no knaccugukauum AF ans nona DSCP

EOE’TF;%TAT:;);;: Knacc 1 Knacc 2 Knacc 3 Knacc 4
HW13Kas AF11 AF21 AF31 AF41
cpenHsasa AF12 AF22 AF32 AF42
BblCOKasi AF13 AF23 AF33 AF43

Tabnuua A.6. lNepecyeT NponyckHOM CroCOBHOCTHN NO YPOBHIO 2,

T,,4YNCTOro KaHana ang pasHbiX AnvMH Kagpos

CKopoCTb NOAKNIYEHUS Vi , MouT/c

HnnHa kagpa 10 100 1000

64 7,6190 76,190 761,90
128 8,6486 86,486 864,86
256 90,2754 92,754 927,54
512 9,6241 96,241 962,41
1024 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. HasnHavyeHne curHanos 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 BI_DC- Bl_DD-
6 Bl_DB- Bl_DA-
7 Bl _DD+ Bl_DC+
8 Bl_DD- Bl_DC-

Tabnuua A.8. lNepeyeHb NOCTaBLMKOB BPEMEHN

3HayeHue* | MocTaBLWUK BpeMeHu

OnucaHve

10

ATOMIC_CLOCK

JTroboe YCTPOWUCTBO nnm noboe
NOAKITIOYEHHOE K YCTPOUCTBY TaKoro Tuna,
OCHOBaHHOE Ha aTOMHOW pPe30HaHCHOW
yacTorTe, oTkanmbpoBaHHOE B
COOTBETCTBUU C MeXayHapoaHbIMU
cTaHgapTamu 4acTOoTbl n, npu
ncnonb3oBaHuUM LWKanbl BpemMeHn PTP,
BPEMEHMN.

20

GPS

JTroboe CYHXPOHU3MpYoLLeecs co
CNYTHUKOBOWM  CUCTEMOW  YCTPOWCTBO,
KOTOpOE NpeaocTaBnsieT BPEMSA U 4acToTy
Nno MexayHapoaHbIM CTaHaapTaMm.

30

TERRESTRIAL_RADIO

JTtoboe YCTPOWUCTBO, KOTOpoe
CUHXPOHU3MpPYyeTCA yepes
pacnpenesieHHble pagmo CUCTEMBI,
KOTopble  NPedoCTaBnsAlT  BpeMs U
4yacToTy no MeXOyHapoaHbIM
cTaHgapTam.
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MpogomkeHne Tabnuubl A.8

40

PTP

JTroboe YCTPOWNCTBO,
CUHXPOHM3UpPYOLLEEeCa C OCHOBaHHbIM Ha
PTP WCTOYHMKOM BpeMeHW BHELUHEro
AOMeHa.

50

NTP

JTroboe YCTPOWNCTBO,
CUHXpOHM3UpyoLeeca 4epe3 NTP wunu
SNTP C cepBepamu, KoTopble
npeaocTaBnAalOT BpemMsa W 4acToTy no
MeXayHapoaHbIM CTaH4apTaM.

60

HAND_SET

Ncnonb3yetca ana nobblX YCTPOUCTB,
BpeMsl  KOTOpbIX ObLIO  YCTAHOBMEHO
nocpeacTsoMm NnoJsib30BaTESIbCKOro
nHTEepdenca, OCHOBAHHOro Ha
cobntogeHum MeXOyHapoaHbIX
CTaHOapTOB  WUCTOMHMKA  BpPEMEHUM B
npegeniax 3asgBneHHoOM TOYHOCTU YaCOoB.

90

Opyroe

Lpyron NCTOYHMK BPEMEHU USIN YaCTOTHlI,
He NpeayCMOTPEHHbIN ocTanbHbIMU
3Ha4YEeHNAMN.

AO

INTERNAL_OSCILLATO
R

JTioboe ycTponcTBO, YacTtoTa KOTOPOro He
OCHOBaHa HM Ha aTOMHOM pe30HaHce, HU
Ha oTKanMbpoBke B COOTBETCTBUM C
MeXayHapoaHbIMU cTaHgapTamu
4acToThbl, n BpeMsi KOTOPOro
OCHOBbLIBAeTCA Ha aBToreHepaTtope CcoO
BpPeMEHN, onpeaenieHHOM MPOM3BOSIbHbIM
NN HEM3BECTHbLIM 0Dpa3om.

FO-FE

[1na ncnonb3oBaHus
anbTepHaTMBHbIX
KOHourypaumn PTP

FF

3ape3epBnpoBaHoO

* Bce ocTanbHble 3Ha4YeHus!, He yka3aHHble B Tabnuue 8, 3ape3epBrpoBaHbI
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