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PykoBoaCTBO NO 3Kcnnyatauum ycTpoucTBa obpasoBaHus wrnenda u
aHanusa Tpadmka nakeTHblx cetem MAKC-EMBK npegHasHadeHo Ans
N3y4eHUs XapakTepucTuK npubopa u NpaBun Mo ero 3Kcniyatauum C Lenbto
NpaBUNbHOIO M 3PPEKTUBHOIO UCMNONb30BaHMS Npnbopa.

B HacTodwem pykoBOACTBE MNPUHATLI Creayroline COoKpalleHus wu

00603HayeHus:
Tabnuuya 1.1
ARP Address Resolution Protocol, npoTokon paspelueHus
agpecos
AVAIL Availability, xapakTepucTtmka JOCTYNMHOCTM KaHana

Back-to-back

TecT onpefeneHus NnpeaenbHON Harpysku

BER

Bit Error Rate, K0adhnUMEHT BUTOBBIX OLLINBOK

Committed Burst Size, rapaHTMpoBaHHas Harpyska.
[MapameTp nokasbiBaeT MakCMMarnbHO KONMYECTBO

CBS 9
nepegaHHbIX 6anT gaHHbIX TECTOBOro Tpaduka, npu
KoTOpbIX yaosnetBopsatTca ycnosma CIR
Committed Information Rate, rapaHTupoBaHHas
nNponyckHasi cnocobHocTb. [NapameTp onpegenseT

CIR CpeaHIoK CKOPOCTb TECTOBOrO Tpaduka, BblpaXXeHHYIO B
BuT/C, BNNOTb 4O KOTOPOW Y4OBMETBOPAIOTCS
xapakrepuctunkm CoS

CoS Class of Service, knacc o6cnyxneBaHus

CRC Cyclic Redundancy Checksum, KOHTpOnbHas cymma Ha
OCHOBE LMKIIMYECKOro n3bbITOMHOro Koga

DDM Digital Diagnostics Monitoring, UuudpPOBON KOHTPOSb
napameTpoB

DF Delay Factor, KoahpunumeHT 3agepxkm

DHCP Dynamic Host Configuration Protocol, npoTtokon
OANHaAMNYEeCKOW KOHuUrypaumm ysna cetu

DNS Domain Name System, cuctema JOMEHHbIX UMEH

DSCP Differentiated Services Code Point

DUT Device Under Test, TecTupyemoe yCTpOUCTBO

EBS Excess Burst Size, makcnmanbHO gonyctumas Harpyska
Excess Information Rate, makcMmanbHO JOMyCTUMOE
npesbiweHne CIR. MNapameTp onpegensaeT cpeaHow

EIR CKOPOCTb TECTOBOrO Tpadumka, BblpaxkeHHyto B 6ut/c,
BMNIOTb 0 KOTOPOW YOBMETBOPSAKTCH XapaKTepUCTUKN
CoS

FDV Frame Dglay Variation, Bapnauus 3agep>Xku nakeTos,
nakeTHbIN JKNTTEP

FLR Frame Loss Ratio, koadnumeHT notepb Kagpos

Frame Loss Rate

TecT ypoBHA NOTEpPb KagpoB
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MpogomkeHune Tabnuupbl 1.1

Frame Transfer Delay, 3agepxka pacrnpocTpaHeHus

FTD
KagpoB

IFG Inter Frame Gap, MexKagpoBbi MHTepBar

IP Internet Protocol, npotokon Internet
YHuKanbHbI ngeHTugukaTop (agpec) ycTponucTea,

IP-agpec NOAKNHOYEHHOro K 06 beANHEHHOW CEeTU Ha OCHOBE
cemencTBa npotokosioB TCP/IP

LAN Local Area Network, nokanbHasi ceTb

Latency TecCT onpeageneHna 3agepXXku pacnpocTpaHeHnsa KagpoB

MAC Media Access Control, ynpaBneHue JOCTYNoOM K cpefe
YHuKanbeHbI ngeHTngukaTop (agpec), ncnosnb3dyembln ons

MAC-agpec N
agpecauumm yCTpoUCTB CETU HA (PU3NYECKOM YPOBHE
Operations Administration Maintenance; akcnnyaTtaums,

OAM agdMUHUCTpUpoBaHue, obcnyxmneaHue. NpoTokon
MOHUTOPUHIa COCTOSAHMUA KaHana

oSl Open Systems InterconnectionvReference Model,
3TanoHHas MoAenb B3anMOOENCTBUS OTKPLITbIX CUCTEM

QoS Quality of Service, HAaCTPoOMKN Ka4yecTBa 06CNYyXMBaAHNSA

PCP Priority Code Point, none npuoputeTta Tpaduka ansa VLAN
no IEEE 802.1p

Ping yTunuTa ans NnpoBepKN CoeaMHEHUN B CETSIX HA OCHOBE
TCP/IP

Policy TecT BbIOPOCOB — TpadmKka, CKOPOCTb KOTOPOro 6onbLue
3HayeHus CIR+EIR

Precedence MpuoputeT Tpaduka
OavH 13 pasbemMoB cTaHaapToB Registered Jack,

RJ-45 ncnonb3yemblnt B cetax Ethernet ans coeguHeHnsa BUTLIX
nap

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

SFP NpPUMEHsAEeMbIN ANnga nepeaadn gaHHbIX B
TeNeKOMMYHUKaLNAX
Service Level Agreement, cornaweHme 06 yposHe

SLA obCcnyXnuBaHua Mexay onepaTopom nNpenoCcTaBsoLEM
yCnyru CBs3u N KNUEHTOM

Throughput TecT NponyckHOM CnocoBHOCTH

ToS Type of Service, Tn obcny>xMBaHUs
Tag Protocol Identifier, nuaeHTudumkaTop npoTokona

TPID
TermposaHua VLAN

TTL Time to live, BpemMsi XXU3HU

VID VLAN Identifier, ngeHtngpukatop VLAN
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MpopormkeHne Tabnuubl 1.1

VLAN Virtual Local Area Network, BupTyanbHas fiokasnbHasi CeTb
VLAN-Ter CootBeTcTBytowee none Ethernet kagpa

VLAN ID NpoeHtndpukatop VLAN

Bl Butasa napa

K3 KopoTkoe 3amMblkaHue

MK [MepcoHarnbHbIN KOMMNLIOTED

Mo [MporpammHoe obecnevyeHue

YcnoBHble 0003Ha4YeHUs

B 3TOM pykoBOOCTBE WCMONb3YTCHA YCNOBHble 0003HayeHus, Kak

nokasaHo B creaylollen Tabnuue.

Tabnuua 1.2

OnucaHue

IMNpnmep

[elictBne nonb3oBatena Ha npubope
OTOOpaXatoTCs XKUPHbLIM LWPUGPTOM

HaxxaTb kKnasuwy «CoxpaHUTb»

HasBaHus NyHKTOB MEHI0, Nosien BBoga u
oTobpaxeHnss uMHdopmaumm Ha npubope
O0TOOpaXKaTCA XUPHbLIM LWPUDTOM

B meHio «CtaTnctuka»

TekcT, KOTOpbI HeobxoaMmMo BBOAUTL B
nonsa MeH Ha npubope Mnu KoMmnbloTepe
oToGpaxxaeTcs Criegywmum WpneToM

cnegyowmnm obpasom:
http://192.168.0.111

[TyHKTbI, OTMEYEeHHble Kak «BHumaHuel»
yKasblBalOT Ha MOTEHUMaribHO OMacHyo
CUTyaumio, KOTopasi, e€ecCfnn ee He
n3bexarb, npuveBeneT K nopye
obopyaoBaHua U TpaBme

BHumaHume!




1 HasHaudeHue

YcTponcteo obpasoBaHua winenda u aHanusa Tpaduka nakeTHbIX ceTen
MAKC-EMBK npegHasHayeHO ANnsi  UCMNOMb30BaHUS MpU  TEXHUYECKOM
obcnyxneaHum, NpoBeaeHUN PEMOHTHLIX paboT Ha ceTax Ethernet n Gigabit
Ethernet.

Yctponctso MAKC-EMBK (ganee npubop) moxeT dyHKUMOHMpOBaTL B
6aszoBom BapuaHTe «lUnend», B pacwmpeHHOM BapuaHTe «AHanmsaTop»
(onuuoHarsnbHo).

B BapuaHTte «llUnend» npubop npegHasHadeH Anga opraHusaummn wnenda
doM3n4ecKoro, KaHanbHOro, CETEBOro M TPaHCMOPTHOro ypoBHA moaenn OSI, a
Takke cbopa ctatuctnyeckon nudpopmaummn B cetax Ethernet/Gigabit Ethernet.

B BapuaHTe «AHanusatop» npubop npegHasHavyeH ANs opraHuM3auunm
lnenda pasnMyHoOro ypoBHS, a Takke npu ncrnonb3osaHun K, npoBeneHuns
ANarHOCTUYECKOro TECTUPOBaHUSA ceTeBOro 06opyaoBaHna B COOTBETCTBUMU C
MeXOyHapoaHbIMK pekoMeHgaumsamm Bkmovaa RFC-2544, 4yto nossonger
MCnonb30oBaTb €ro npu NPoBeAEHUN MYCKO-HaNagouHbIX U PEMOHTHbIX paboT
Ha ceTax IP.

1.1 MpepenbHbIe YCNOBUA 3KCNyaTaLum

MAKC-EMBK wnmeeT nopTatuBHOE WCMOMHEHME W NpeaHasHadeH ans
aKkcnnyarauum B yCIroBUSX:

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

— OTHOCUTenbHasa BriaXHoCTb Bo3ayxa 0o 90% npu temnepartype + 25 °C;

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

795 mm pT. cT. (106 «kla).

[MuTaHne npmnbopa ocywecTBNAeTCss OT BCTPOEHHOro akkymynaropa (1 wr.,
Tvn Lilon) unn cetn nepemeHHOro toka HanpsxeHvem 220-230 B n yactotoun
50-60 Iy, (npu nutaHun npubopa ot 6noka nutaHus). MNMpubop paccumTaH Ha
HenpepbIBHYH KPYrNOCYTOYHYO paboTy.
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2 TexHunyeckue AaHHble U cneyudmnkaumm

B BapuaHTe «lWnend» npnéop MAKC-EMBK obecneunBaeT:

opraHusauuio wnenda Ha YeTblpeX YPOBHSAX: PU3NYECKOM,
KaHanbHOM, CETEBOM W TPAHCMOPTHOM C BO3MOXHOCTbIO 3aMEHbI U
nepecTaHOBKM MNoren nakeTa;

cbop M oTOGpaxeHuMe  CTaATUCTMYECKOM  WHdopmauum Mo
NpUHUMaeMoMy U nepegaBaeMoMy TpaduKy ¢ pasgeneHve no Tmunam
N pasmMepam KagpoB, a Takke Mo OLMGOYHbIM Kaapawm;

unbTpauuio BXOASLWEro Tpaduka Ha KaHarbHOM W CETEBOM
YPOBHSIX;

nooaepXky yHKUMM OBHapyXeHna yaaneHHbIX YCTPOWMCTB MO
npotokony Ethernet OAM,;

yaaneHHoe ynpasneHue Yepes nopt USB;

nooaepXKy yaaneHHoW KOHurypaumm wuHTepdenca ¢ npubopa
MAKC-EMK ¢ nomoLubto dyHKUMN «YnpasneHue wnendgom» (cm. PO
MAKC-EMK);

noodepXky  npoTokonoB  paspeweHns agpecoB (ARP) wu
OANHamunyeckon koHdurypauum yana cetn (DHCP).

B BapmaHTe «AHanu3aTtop», a Takke npu NoaknioyYeHnn OONONHUTENbHbIX
onuun npubop MAKC-EMBK obecneumnBaer:

TecTnpoBaHue nHtepdenca Ethernet/Gigabit Ethernet;

reHepauuto Tpadumka Ha HU3MYECKOM, KaHanbHOM W CETEBOM
YPOBHSIX;

hopmMmnpoBaHne OTHETOB MO TEKYLLMM pe3ynbTatam U3MepeHWUI;

TeCcTupoBaHne B COOTBETCTBMU C pekomeHgaumen RFC 2544 c
npoBegeHMeM TeCTOB: MNPOMYyCKHas  CNocobHOCTb, 3agepxka
pacnpocTpaHeHus, 3aBUCUMOCTb YPOBHSA NOTEPb Ka4poB OT 3arpy3ku
KaHana, npefenbHas Harpyska;

KOHTPOJIb CBA3HOCTM KaHanoB M MapLipyToB Ha ypoBHe IP: axo-
TecTupoBaHue, mapwpyT, DNS, IP CkaHep;

ONarHOCTUKY HencrnpaBHOCTEN MeaHOro kabens;
ONMTUYECKNUN TECT C N3MEPEHNEM BXOAHOM U BbIXOAHOMN MOLLHOCTN;

TectnpoBaHMe MNpPoOXoxaeHund Tpacbvn(a ana  CUMMMEeTPUYHbIX ¥
adCCNMETPUYHbIX KaHall0B,

TECTUPOBaHME B MHOFOMOTOYHOM PEXMME;
n3mMepeHne pacnpeneneHnsa NakeTHoOro MKUTTepa;
peanusauuio  yoaneHHoro ynpasrieHust Yepe3 oTAenbHbi  MnopT




Ethernet c nomoLLbo NporpamMmel yaaneHHoro ynpasneHus;

— HEe3aBNCMMOE XpaHEeHWe HacTPOeK TeCTOB U UHTEPMENCoB, a Takke
pe3ynbTaToB N3MEpPEHUIA BO BHYTPEHHEN namaTh npubopa.
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3 KomnneKT nocTtaBku

Tabnuua 3.1

HanmeHoBaHue

KonunyecTtBo

[MpumeyvaHue

Mpnéop MAKC-EMBK

1

Bnok nutaHua

Kabenb USB-nopta

[MaT4ykopn AynneKkCcHbIN

[MaTykopg ONTUYECKUIN, OYNIEKCHbIN

**

OnTtnyecknn SFP-moaynb

**

CyMka

CD-guck ¢ nporpaMmMHbIM
obecneyeHnem

RRRR NP

PykoBOACTBO Mo aKcnnyaTauum,
COBMELLEHHOE C NacrnopTom

1

* [lonyckaeTca NpUMEHEHWe NOKYMHbIX U3genun pyrux TUMNoB, He
yXyOLWaLWmnX TEXHUYECKNE XapaKTEPUCTUKN U3OENUSA B LENOM

** NocTaBnAaATCA MO COrnacoBaHMIO C 3aKka3ynmKom




4 YcTpoucTBO npubopa

4.1 Bup nepegHen naHenu npubopa nokasaH Ha PucyHke 4.1. Ha naHenu
HaxoOATCA CBeTOAMOOHbIE NHAOMKATOPLI U KnasuaTtypa.

PucyHok 4.1 Bug nepeaHein naHenu npmbopa

4.1.1 CBeToanoaHble UHAUKATOPLI

CBeTtoguoaHble uvHAMKaTOpbl (Qanee  uwHAMKatopbl) obecneuyvBatoT
BM3yarnbHbI KOHTPOJSIb HEKOTOPbIX HACTPOEK Npubopa, BKIHOYEHHbIX OYHKLNNA,
nepegayn u npnema gaHHbIX.

Mpnbop MAKC-EMBK nmeeT aeBaTb MHANKATOPOB.

3HavyeHue cBeTOAUOAHbLIX MHAUKATOPOB

NHgukaTopbl L1, L2, L3, L4 oToOpaxaloT ypoBEHb BKITHOYEHHOIO pexuma
«Wnend», ¢ nepsoro no 4eTBepTblii COOTBETCTBEHHO. OnucaHne pexnmos
npueeaeHo B Tabnuue 4.1.
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Tabnuua 4.1 PexumMbl HOMKaToOpoB cocTosHUs «LLnend»

NHoukaTopbl U Ux

SHAYEHIS OnuncaHwne
L1 roput BkntoueH wnendg nepsoro (bnanyeckoro) ypoBHs
L2 roput BkntoyeH wnend BTOpOro (kaHanbHOro) ypoBHS
L3 roput BknitoueH wnendg TpeTtbero (CeTeBoro) ypoBHs
L4 roput BkntoyeH wnendg 4yetsepToro (TpaHCNOPTHOrO) YPOBHS
L1 muraet BbibpaH wnend nepsoro (pnanyeckoro) ypoBHS
L2 muraet BbibpaH wnend BTOporo (KaHanbHOro) ypoBHS
L3 muraet BbibpaH wnend TpeTbero (CeTeBoro) ypoBHS
L4 muraet BbibpaH wnend 4yetsepToro (TpaHCNOPTHOIO) YPOBHS

MHgukatopbl 10, 100, 1000 oTtobpaxaloT Tekywee wunum Bblbupaemoe

3Ha4yeHne CKOpoCTn coeanHeHuns.

Tabnuue 4.2.

OnucaHne pexummoB npmBeaeHo B

Tabnuua 4.2 PexXnMbl MHOMKATOPOB CKOPOCTUN COEANHEHMS

NHawn KaTopbl U NX

Onuncanue
3Ha4YeHus
10 roput CuHxpoHusaums yctaHosneHa Ha ckopocty 10 MB/c
100 ropwut CuHxpoHu3aums yctaHoBreHa Ha ckopocTtu 100 Mb/c
1000 roput CuHxpoHu3aums yctaHoBreHa Ha ckopocTtu 1000 MB/c
10 MuraeT BeibpaHa ckopocTb coegmHeHuns 10 Mb/c, cnHxpoHusauus

elie He yCTaHOBJIEHA

10 n 100 muratoTt

BbibpaHa ckopocTb coegmHeHna 10, nuoo 100 MB/c,
CMHXPOHU3aUMSA eLle He yCTaHOBIEeHa

10, 100, 1000
MuratoT

BbibpaHa ckopocTb coegmHeHuns 10, nuoo 100, nnéo 1000
MB/c, cMHXpOHU3aUnA eLle He yCTaHOBNeHa

Nuaunkatop LINK oTobGpaxaeT cocTtosiHue coeguHeHuda. [opuT B criyvae
YCTaHOBKW CUHXPOHM3ALUUN U COeOUHEHNSA Ha (PU3NHECKOM YPOBHE.

NuaunkaTtop FDX oTtobpaxaeT pexum coegumHeHus. OnucaHue pexnmMmon
npueeaeHo B Tabnuue 4.3.
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Tabnuua 4.3 PeXXnMbl MHOUKATOPOB COCTOSAHUSI COEANHEHMNS

NHaukaTopbl U Ux Onncanme

3HaYeHus
LINK He roput CHWHXpOHM3aLmMs He yCTaHOBIEHa
LINK roput CUHXpOHM3aLmMs yCTaHOBIEHA B pexmMme nonygynnekca
FDX He roput (half-duplex)
LINK roput CuHxpoHuM3aums yctaHoBreHa B pexxume gynnekca (full-
FDX roput duplex)

Mhankatop Hag knaBuwen BknroveHus npubopa oTobpaxkaeT Hanuyue
HaMpPsXKeHUs Ha BHYTPEHHUX MUCTOYHUKaxX nutaHua. iHgukaTop roput, korga
Npubop 3anuTaH 1 BKIKOYEH.

4.1.2 KnaBnatypa

OnucaHue KnaBuLl

@ — knasuwa «L» B rpynne L1, L2, L3, L4 npegHasHadeHa OnA

BKIIOYEHWS U NepeKnioyeHnst ypoBHs pexuma «LLnerd».

@ — knasuwa «S» B rpynne 10, 100, 1000 npepgHasHa4yeHa AOns
Nnepeksito4eHnsa CKOPOCTU COeaMHEHUS BPYYHYIO.

@ — KnaBuwa «BknovyeHune/BbiknoyeHue»

4.1.3 BHewHune pa3beMbl

Ha «kopnyce npubopa wumeeTcs MapkMpoBKa pas3bemoB. HasHaudeHue
pasbeMoB npubopa, nNoAKNoYaemMble K HUMM YCTPOWCTBA, M MapKMpOBKa
npueeaeHbl B Tabnuue 4.4.
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Tabnuua 4.4 HasHavyeHue pa3beMoB npudopa

MapkupoBka HasHaueHune
A Pasbem RJ-45 ona nogknioyeHna K TeCTupyemMomy
YCTPOWCTBY UK CETU
SEP A Pasbem ang nogkroveHns K TeCTupyeMomMy YyCTPOUCTBY
nnn cetn Yyepe3 SFP-moaynu
o Pasbem USB ans yganeHHoro ynpasneHus npuéopom
- Pasbem RJ-45 onsa yaaneHHoro ynpasneHms npubdopom
N nuTaHug no PoE
N Pasbem ans nogkniodeHns 6rnoka nutaHna n sapsga
aKKyMyJIiSiTOPOB
C CKpbITasi KHOMkKa annapaTtHoro cbpoca*

1N

CeeToanon, NHOOPMUPYHOLLMIA O rpouecce 3apsaa
npndopa

* MpumeyaHue:

[ns BbINONHEHUs annapaTHoro cbpoca npubopa

HEOBXOOMMO TOHKMM TYMbIM CTEPXHEM HaXaTb Ha CKPbITYD KHOMKY
annapaTtHoro cbpoca, pacnosfioXeHHyto B oTBepcTun. [Npu aTom Tekyuiune
HaCTPOMKN HEe COXPaHATCA, M Npu cregylwemMm BKAYeHun npubopa
HaCTPOMKN YCTaHaBNMBAKOTCA W3 COXPaHEHHbIX [aHHbIX B MOCreaHeM
0Obl4YHOM BbIKOYEHUM Npudopa (cm. n. 9.5).
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NMogkntouyeHne npuemonepenarymka SFP

Pasbem SFP A npegHasHayvyeH Ans NOAKNIYEHUSA K Npubopy ONTUYECKUX
moaynen SFP mnnun megHbix moaynen SFP ¢ BHewHUMKM pasbemamn RJI45.
MoxHo ucnonb3oBatb SFP Moaynu, noctaBnsieMble ¢ npubopom unun gpyrme
SFP mogynu.

[Mepen BcTaBkom SFP  moayna Heobxogumo yOoOCTOBEPUTLCS, 4TO
npuemMoriepegaTymk U pasbeM MNOAAEPXKMBAKOT OOHU U Te Xe domanyveckune
NHTEpencol. Heobxoammo 3akpbITb 3anuparowyo 3awenky Ha SFP moayne.
SFP moaynb BCTaBndeTcd B pa3beM C 3TUKETKOW, OobpalleHHOW B CTOPOHY
nepegHen naHenu npubopa. lNocne Toro kak SFP mogynb ycTaHOBMEH, OH
HadEeXHo (puKcupyeTcs B pasbemMe C NOMOLLLIO 3anupatoLen 3aLlenkn BHyTpu
Moayns, 3To OyaeT SICHO No 3BYKY LLenyka.

BHumanue! Ecnn npu nepson yctaHoBke SFP mopaynsa 4yBcTByeTCs
COMPOTMBIIEHME, HE HYXHO OKasblBaTb [AOMOJSIHUTENBHOIO [AaBfieHnd, 3TO
MOXET BbI3BaTb MOBPEXAEHNe pasbemMa.

NHpopmauusas o BcTaerneHHbiX SFP Moaynsx MoxeT oTobpaaTtb, 4To
MOYIb UMEETCS B HanM4um eLle o Toro, Kak oH OyaeT HaeXXHO YCTaHOBIEH.
Heobxoanmo ybeanTtbes, 4To SFP Moaynb BCTaBneH npaBuiibHO.

Ecnn SFP MOoAyJ1b HE UCMOJIb3YETCA U ONTOBOJIOKOHHAA BWJIKa BblHYTa U3
HEero, Heobxoanmo MCnoJsib30BaTb pe3nHOBYHO KPbILLIKY and
BOCIMPENATCTBOBAHNA 3arpA3HEHNA.

Mepen ynaneHnem SFP mogyns u3 pasbema HeobXxoaMMO OTCOEAUHUTL
OMTOBOJSIOKOHHbIE BWSIKW, HaXXaB Ha HUX 3alernky, U OCTOPOXHO BbIHYTb
kabenb 13 npnemonepenaTynka. lNocne aToro HEOHGXOAMMO OTKPbITb 3aLLESiKy
Ha SFP mofyne n noTaHyB Ha Hee n3Briedb MO4YIb N3 pasbema.

Ans XpaHeHud SFP Moaynen Heob6xoaumo Mcnonb30BaTh
aHTMCTaTU4eckme KOpoOKM WunvM nakeTbl, a Takke 3aKpbiBaTb ONTUYECKUE
pasbeMbl PE3VHOBLIMU KPbILLKaMMU.
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4.2 XapakTepuCTUKU COCTaBHbIX YacTen npuodopa

4.2.1 bnok nutaHus

Bnok nutaHmna npegHasHadeH ansa nutaHusa npubopa MAKC-EMBK ot cetn
nepemMeHHoro Toka. lNpeacrasndeT cobon MMNynbCHbIM 6ok nuTaHusa. imeet
BCTPOEHHYIO 3aLLMNTY OT KOPOTKOrO 3aMblKaHUSA U NEPErpy3Ku.

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

Bbixoa:  nocTtoaHHOe  HanpsbkeHne 12B, 710k — pgo 1.5 A,
CTabunnanpoBaHHbIN.

Pacnaiika wrekepa 6noka nutaHns B COOTBETCTBUM C PUCyHKOM 4.2.

| [J«— +12
O61.

PucyHok 4.2 Pacnavika wtekepa 6noka nutaHus
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5 MapkupoBaHue

5.1 Mpunbop umeeT creayoLLyo MapKUpPOBKY:

HavMeHoBaHWe NpPeanpuUATUS-U3roTOBUTENS;
YCINOBHOE HauMeHOBaHWe annaparypbl;
MecsiL, rof, U3roTOBMNEHUS;

NopsOKOBLIN HOMEpP annapaTypbl N0 CUCTEME HYMepaLuuu NpeanpuaTus-

N3rotoBuUTENA.

5.2 Mapk1poBKa NOTpPebuUTenbCKON Tapbl COOEPXKMUT:

TOBaprIVI 3HaK 3aBO4a-N3roToBUTENA,

HaMMeHoBaHWe 1N 3aBoackoe obo3HayeHne npw6opa;
AaTy yrnakoBKU,

cBeleHns O TemMnepartype TpaHCNOPTUPOBKU N XPaHEHUA.

5.3 TpaHcnopTHasA MapkUpOBKa AOMKHa coaepXaTb:

HanMeHOBaHMe rpy3ooTrnpaBuUTESIA U rpy3onosiydaTterns,
MaccChbl 6pyTTO N HETTO INPy30BOIro MecTa,

MaHUNyNAUMNOHHbIE 3HAKN «XpynKoe — OCTOPOXHO», «Bepeqb OoT Bnarm»,

«Bepx».
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6 YnakoBka

6.1 MNpubop C KOMMNMEKTOM MPUHAONEXHOCTEN U IKChyaTaunoHHOM
AOKYMeHTauMen rnomewiarT B TPAHCMNOPTHYKD CYMKY M YMNakoBbiBAKOT B
KapTOHHYIO KOPOOKY B COOTBETCTBMM C KOHCTPYKTOPCKOW [OOKyMEHTaLuMen.
HeobxoanmMoCTb OONOSTHUTENBHOW YMAaKOBKM B SWWK OroBapuBaeTcd B
[OroBope Ha MnoCTaBKy. YNakoBKy criegyeT Mpou3BOAUTbL B MOMELLEHUM C
OTHOCUTESTbHOM BIIAaXXHOCTbIO Bo3ayxa 00 80 % npwu temnepatype ot 15°C go
35°C.
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7 OOLwWue yKasaHuUsl No 3KcnnyaTauum

7.1 [lo Hayana pa6oTbl ¢ npudopom MAKC-EMBK BHMMaTENbHO U3yyute
HacTosilee PykoBogCTBO MO 9KcnfyaTauuu, HasHavyeHwe  Knasuwl
KnaBuaTypbl, BHELLHUX pa3beMOB M COCTaBHbIX YacTen npuodopa.

7.2 Pabota npubopa OoSfmKHaA NPOUCXOOUTb B YCINOBUSIX, KOTOPbIE He
BbIXOAAT 3a npegenbl paboymx ycrnoBun akcnnyatauuu. lNutarowas cetb He
AOIMKHA MMETb PEe3KMX CKavyKoB HanpshkeHusi. Pagom ¢ paboymm MecTtom He
AOMKHO 6bITb NCTOYHUKOB CUSTbHBIX MAarHUTHBIX U 9NTIEKTPUYECKMX NOSEN.

7.3 Obeperante npmbop n 610K NUTaHUA OT yaoapoB, nonagaHua Bnaru m
NbINK, 4NTENBbHOrO BO3AENCTBUA NPSAMbIX COSTHEYHbIX NyYen.

7.4 Tpn BBOOE npubopa B 3KcnnyaTaumto nocrie ero npedbiBaHUA B
YCrOBMSIX TMOHWXEHHOW TemnepaTypbl criegyeT BblaepXaTb npubop B
HOpMarnbHbIX YCMOBUAX HE MeHee 2 4acoB, MNocfne 4ero npuctynatb K
aKcnnyaTaumm.

7.5Tpn nepepbiBax B paboTe OoOnee [BYX 4YacoB peKOMeHOYyeTCs
OTKMNtoYaTb ONOK NUTAHUSA OT CETMW.

7.6 o nuTaHMo NpnBOP MOXKET AKCIITYaTUPOBATLCS B CrEAYHOLLMX PEXUMAX:

— oT cetn 220 - 230 B, yactoton 50-60 Ny, ¢ nomoLyblo Ofoka NnuTaHus;

— oT PoOE, yepes BuThble Napbl, NoakmntoveHHble K Ethernet nopty npubopa ¢

e

0b03Ha4vyeHnem ;
— OT aKKyMynaTopHoro anemeHTa (1 wr. Lilon).
AKKYMYNATOPHLIN 3fIEMEHT 3apsXaeTcs Npu NoakntoYeHun npubopa Kk cetu
C nomouwbko Onoka nutaHus. [lpubop npu 3TOM MOXeT OblTb Kak B
BbIKIMHOYEHHOM, TaK U BO BKITHOYEHHOM COCTOSIHUM.
CocTosiHMe 3apsgga akKyMynsiTOPHOrO 3fieMeHTa MOXHO OUEHUTb Mo

CBETOANOAHOMY MHAMKATOPY ¢ 0603Ha4YeHneM : . Mpwn nogkntoveHnmn 6noka
NnTaHMsa, BO BpeMs 3apsga vHaukatop 3apsiga batapeun oyaet ropetb. [pu
MNOSTHOCTbIO 3apsXKEHHOM akKyMynsaTope MHOUKaTop 3apsga batapen OOoSmKeH
noracHyTb. MuraHme nHaukaTtopa 3apsga 6atapen ¢ 4actoTon pas B CEKyHAOy
NHGOPMUPYET O Henonagkax ¢ akkyMynaTopHbIM 3fIEMEHTOM.

Bpemsa nonHoro 3apsiga akkyMynaTOpPHOro 3feMeHTa npu HOopMasbHbIX
KNnUMaTUYeCKnX ycnosusix — He bonee AByx 4acos.

Cpok cnyxbbl akkyMynsiTOPHOrO afieMeHTa 3aBUCUT OT KONMYECTBA LINKITOB
«3apsg-paspsag». Hdonyckaetca o 500 umknoB «3apsg — paspag» ans
AAHHOro TUMa akKyMynaTOPHOro afieMeHTa.

Mpy MNONHOCTBIO  3aPSPKEHHOM  aKKyMYNSATOPHOM  3fIEMEHTEe U B
3aBMCUMOCTU OT €ro COCTOSIHUSA, MPOAOSIKUTENBHOCTL paboTbl npubopa B
aBTOHOMHOM pexume 6e3 noasapsiakm coctaBnseT He MeHee 2 4acos.

[ns npepoTBpaweHna MOSHOMO paspsga  akkymynatopoB u cbpoca
HacTpoek, Npubop He criegyeT AepxaTb B paspshkeHHOM cocTosiHun 6ornee
ABYX CYTOK.

17



8 YkasaHue mep 6esonacHocTU

BHumaHue! Bo BHellHeM 6noke nUTaHuUsa MMEEeTCca OornacHoe AN KU3HU
HanpsbkeHne. 3anpelwiaeTcs aKcnnyaTauma 6noka NnUTaHnsa ¢ NOBPEXAEHHbIM
KOprycom.
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9 TMNoproTtoBKa K paboTe

9.1 3Bneknute npubop M3 YynakoBKW, MNPOU3BEOAUTE BHELLUHUA OCMOTP.
[MpoBepbTE KOMMNIIEKTHOCTb B COOTBETCTBUM ¢ Tabnuuen 3.1.

9.2 Bblaepxute Nnpudop B HOpMarbHbIX YCIOBUSX HE MeHee 2 4acoB.

9.3 lMogknto4nTe cocTaBHble YacTn npmbopa.

9.4 MopgkntounTe BNOK NUTaHUS K ceTu (ecnu ans nutaHna npudopa byner
NCMNONb30BaTbCA CETEBOE HaNPSXKEHME).

9.5 [1na BkntoyeHns npudopa HeOoHBXO0AMMO HaXaTb N yaepXusaTb KraBuLly
«BknroyeHue/Bbikno4vyeHue» B TeveHne 3 cekyHa. Korga Ha npubop 6yaget
nogaHo nuTaHWMe, W OH  3arpysmTcd, CBEeTOOMO4 Haj  KraBULLEN
«BkntoyeHne/BoikntoueHne» OOMMKEeH ocTaTbCA ropeTb, a TaKKe [OOJTKHbI
3aropetbcs uHgukatopbl «10, 100, 1000» B COOTBETCTBUM C paHee
COXPaHEeHHbIMU HAaCTPOMKaMu.

[nsa BbiknovyeHna npmbopa HeOBXOAUMO HaxaTb U YOEPXKMBaTb KnaBuLLy
«BknroyeHue/BbikntovyeHue» B TeyeHuMe 3 cekyHa. [lpmbop coxpaHsieT
TEeKylUMe HaACTPOMKM MpU  KaXOoOM MpaBUfIbHOM  BbIKNOYeHUU. [lpu
nocrnenyoLwemM BKHOYEHUM MPUBOP 3arpyxaeT COXpPaHEHHble HaCTPOWMKU U
BKINOYAET YCTAHOBMEHHbLIE MPU BbIKITOYEHUN OYHKLMN.
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10 Mopsaok paboTbl

10.1 CxemMbl noakno4vYeHun npubopa

Mpnbop MOXeT BbINOMHATL TECTbl C reHepauunen Tpaduka. K Tectam c
reHepaumen Tpadumka oTHocATcA: «RFC 2544», «Tect Tpacdukay,
«MakeTHbIN mKUTTEpP», «MHOronoToyHocTb», «BERT». [na npoBeaeHus
aTux tectoB npnbop MAKC-EMBK MOXHO nogkntoyaTb K y4acTKy CeTu WUnu
TEeCTMpyeMOMY CEeTeBOMY YCTPOMCTBY IO CXeMe WU3MepeHUn  «Avp,
npeacrasneHHon Ha PwucyHke 10.1. B kadectBe TecTepa CeTM MOXeT
BoicTynate npubop MAKC-EMBK B BapuaHTe «AHanusatop». B kadecTtBe
ycTpoucTBa ocyuwecternsawowero dyHkumo «LWnend» moryt BbICTynatb
npnbopbl: MAKC-EM, MAKC-EMK, MAKC-EMB, MAKC-EMBK.

MAKC-EMBK

TecTtep

MAKC-EMK

PucyHok 10.1.1 Cxema «A» nogkniodeHnst npubopa B pexmme TeCTUPOBaAHUS
CUMMETPUYHBIX KaHanoB
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Mo cxeme «Ax», 4Yaule BCero NpoBOAAT TeCTbl y4aCTKOB CeTW, rae Touyka
dhopmunpoBaHus Wwenda yganeHa. Npu aTom ypoBeHb wnenda — 1, 2, 3 nubo
4 BblbupaeTca B 3aBMCUMMOCTM OT TOro, Kakoe ceTeBoe obopyaoBaHue
NPUCYTCTBYET Ha y4yacTke ceTu. K npumepy, ecrnv y4yacToK CeTu COLEPXKUT
TONbKO CETEBble KOMMYTATOPbl — CBUTYM, TO HYXXHO BKIOYaTb QYHKUUIO
«lWnendcd» ypoBHA 2, a ecnn yy4yacTOK CETU COAEPXKUT MapLupyTU3aTopsbl,
HeobGxogumo BkntoYatbh yHkuuio «lWnend» yposHs 3. [logpobHee o
dyHKkummn «lnend» B nyHktax 10.2.2, 10.3.12.

< CeTb <
h 4 r 1

MAKC-EMBK MAKC-EMBK

TecTep TecTep

PucyHok 10.1.2 Cxema «B» nogkntoyeHna npudopa B pexume
TECTMPOBaHUA aCCUMETPUYHbLIX KaHanos

Cxema «B» npumeHsieTcs ONs TECTUPOBAHUA aCCUMETPUYHbLIX KaHanos,
Korga napameTpbl McxXogswero notoka u Bxogsuwlero pasnuyatotcd. OHa
ncronb3yeTca ANA  acCUMETPUYHOro  TecTupoBaHus  yHKuMn  «TecTt
Tpacukay.

B kayectBe Tectepa cetm MoxeT BbicTynaTb npubop MAKC-EMBK B
BapnaHTe «AHanusatop». B KadecTtBe OTBETHOro YCTpoucTBa MOryT
BbicTynaTtb npudopbl: MAKC-EMK, MAKC-EMBK B BapnaHTe « AHanuM3aTop».
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Cetb

v
MAKC-EMBK

LWnetid

PucyHok 10.1.3 Cxema «C» nogkntoyeHus B pexumve LLnend

Cxema «C» npumeHsieTcs Ans 3aBopoTa Tpaduka, creHepupoBaHHOro
OPYIMM TECTUPYIOLLIUM YCTPONCTBOM.

10.2 Py4yHoe ynpaBneHue

10.2.1 CKopocCcTb coeanHeHus

[nsa yCcTaHOBKM Xenaemon CKOPOCTU COeaMHEHUST HEOOXO0AMMO HaxaTb Ha
KnasuLly Bblibopa ckopocTn «S» B rpynne 10, 100, 1000 n metogom nepebopa
BblOpaTb OQMH U3 TPEX BAPUAHTOB CKOPOCTH:

— 10 M6wut/c;
— 10 nnun 100 MéuT/c;
— 10 unn 100 nnun 1000 M6éuT/c.

[Mocne HaxaTusi Ha KHOMKY WHOMKATOpbl BblOpaHHOro pexuma oyayT
MUraTb B TeYEHMe Tpex CekyHa Ans oTobpaxeHusa Tekyuiero Bbibopa (cm.
Tabnvua 4.2). [Nocne 4Yero aBTOCOrNacoBaHME W HACTPOWKA CKOPOCTU
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ocyulecTensgeTca NpubopomMm aBToMaTUYECKN HA MakCUManbHOW U3 BblBpaHHbIX
AOCTYMHbIX CKOpocTeWn. lNpn HanmMunmm CUMHXPOHM3aUMK 3aropuTcs UHOUKaATOP
coctosHua coegmHeHna «LINK». Ecnn CUMHXpOHM3auMio HM Ha OOHOM U3
BblOpaHHbIX CKOPOCTEW YCTAHOBUTb HE yAanocb, WHAMKATOPbI MPOOOoImKatoT
MuUraTb B yCTAHOBJSIEHHOM COCTOSIHUMW.

10.2.2 Pexxum «LLnenc»

dyHkumsa «LWnend» no3songeT BbINOMHATL TeCcTUpoBaHue ceTun 6e3
N3MEHEHNS €€ HaCTPOeK, KOTOpPOoe MOXET OCYLeCTBAATbLCA Ha pasHbIX
ypoBHSAX mogenu OSI:

— Ha (M3n4YecKOM YypOBHE: BCe BXOAsLWME Kaapbl 3aBOpayMBalOTCA B
obpaTHOM HanpaBneHun 6e3 N3MeHeHU CTPYKTYpbI.

— Ha KaHanbHOM YpOBHE: BXOAsdllMe Kagpbl 3aBopayMBalOTCA B
obpaTHOM HanpasneHun. [pn 3aBopoTe MOXET ObITb BKNKOYEH anroputm
3ameHbl MAC-agpecoB UCTOYHMKA M nosiydaTensd, a Takke anroputm
nepectaHoskn MAC-agpecoB. Kagpbl, cogepxawme OONHAKOBbIE
3Ha4yeHna nonen MAC-agpeca UCTOYHUKA M nonydaTensd, a Takke Kagpbl
OAM wn 3anpocbl ARP, kagpbl rpynnoson nepefaym (Multicast)
PUNBbTPYIOTCA XKECTKUMN UnbTpaMn Npu NpuemMe U He 3aBopavymBaloTCA
B 0OpaTHOM HanpaBneHun.

— Ha ceTeBOM YpOBHe: BXOAsLME Kaapbl 3aBopayMBaloTca B obpaTHOM
HanpasneHun. Npu 3aBopoTE MOXET OblTb BKIOYEH anropuTM 3aMeEHbI
IP-agpecoB UCTOYHUKA W noflydaTens, unn anroputm nepecrtaHoBku IP-
agpecos. [lpu BknoYeHUU LwWrnenda ceTeBoro ypoBHS YCTaAHOBKW ASIS
anropuTtMoB nepecTtaHoOBKM nnn 3aMeHbl nonew Kagpa,
COOTBETCTBYHOLLNX KaHanbHOMY YPOBHIO, Takke ABNAKOTCS
JEeNCTBUTENbHbIMU.

Ons obpasoBaHus wnenda 4GU3NYECKOro, KaHanbHOro, CEeTeBOro u
TPaHCNOPTHOrO YPOBHS HEOBXOAMMO HaxaTb Ha KnaBuly Bblibopa YpPOBHS
wnenda «L» B rpynne L1, L2, L3, L4 n metogom nepebopa BbibpaTb ypoOBEHb
wnenda wnu BolkKMOYNTL wWwnend. [llocne Haxatna Ha knasuwy «L»,
NHOMKaATOP BbIOpaHHOrO pexuma byaetr muratb B TeYEHWE Tpex CEeKyHn Ans
oToOpaxeHus Tekywero Bblbopa (cm. Tabnuua 4.1). [Npn  BKAOYEHHOM
Lnende HoMep MHAMKaTopa COOTBETCTBYET BbIOpaHHOMY YPOBHIO Lunenda.
[Mpwn BbIKNIOYEHHOM LUNende He ropuT HU OANH NHONKATOP.

[Mpn BKMOYEHUM wWrenda BTOPOro YPOBHA aBTOMaTUYECKUM [enaeTcs
nepecrtaHoBka nonen kagpa MAC-agpec WCTOYHMKA M nornydaTtena mexagy
cobon.

Mpn BKNOYEHMM wWwnenda TpeTbero ypoBHdA, nomumo MAC-agpecos
MCTOYHMKA W rnonyyartesnis, aBToOMaTUYeCcKu OenaeTca nepecTtaHoBKa Mnosien
kagpa IP-agpec UCTOYHMKA 1 nosniydatens mexagy cobomn.
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[Mpwn BKNOYEHUN WNenda veTBepToro ypoBHs, nommumo MAC-agpecoB u
IP-agpecoB  uCTOYHMKA WM nofiydatend, aBTOMaTUYecKn  OenaeTcd
nepectaHoBka TCP/UDP-nopToB NCTOYHMKA K NonyyaTtens mexagy cobon.

[ononHuTtenbHble nNapameTpbl Wnenda pasnuyHoro YPOBHA MOXHO
HacTpamBaTb B NporpamMmme yganeHHoro ynpasnenus (cm. n. 10.3.3).

10.2.3 CO6poC K HacCTpoMKam no yMmosi4yaHuro

[ns BbINOSIHEHNA cOpoca HacTpoek Npubopa BO BCEX MEHI K 3aBOACKUM
HeoOXoAMMO HaXaTb U yAepXMBaTb KrnaBun «S» n «L» B TeyeHne 5 cekyHa.
[Mocne atoro 3aropartcsa ceetoanoabl «L2», «L3», «10», «1000» n ceeToanon,
nnTaHusa, gpyrme ceetogmoabl 6yayT BblknoYeHbl. [locne 3Toro knaBuwmn «S»
n «L» HeobxogumMo OTNYCTUTb, 3aTeM NPOM3OMAET aBTOMaTM4yeckasd
nepesarpyska npmbopa co cOpoCoM BCEX HACTPOEK K 3aBOACKUM.

dyHKUMA «COpoC K HACTpoMKam No ymosnyaHuo» Heobxogmma ans Toro,
4yTOOblI 3agaTb NapameTpbl MHTepdencoB B npubope no ymonyaHuio 6e3
ncnonb3dosaHna K n nporpaMmmbl yoaneHHOro ynpasreHuss B TOM Criyyae,
€eCcnv napameTpbl MHTEPdENCOB 3apaHee HeU3BECTHbI. [locrne 3Toro MOXXHO
nogknounTecs K npubopy MAKC-EMBK ¢ nomouwbto pyHKUMK «YnpaBneHue
wnencgom» B npubope MAKC-EMK (cm. P3O no MAKC-EMK). 370
Heobxoanmo, Ana KoHdurypaummn unHtepdenca npmbopa MAKC-EMBK, nnbo
pekoHdurypauum yganeHHoro yctponctsa MAKC-EMBK 6e3 ncnonb3oBaHus
MK v nporpammbl yaaneHHoOro ynpaseHus:.

Mo ymon4yaHuio IP-agpec MamMepuTenibHOro uHTepdgenca MMeeT 3HadeHue
192.168.0.200, IP-agpec wHTepdenca yOaneHHoro ynpasfieHNa  —
192.168.0.202.

10.3 YpaneHHoe ynpaBneHue

YpaneHHoe ynpaeneHue npubopom MAKC-EMBK nossonsieT npon3soauTb
HaACTPOMKM napameTpoB npubopa, HACTPOMKM TeCToB, 3anyckaTb TecCThl,
npocMatTpuBaTb W COXpPaHATb pes3ynbTatbl TecToB. [Ona  yaaneHHoro

ynpaBneHus B npubope npegycMoTpeHbl nopTel USB > n Ethernet . :

10.3.1 YaaneHHoe ynpaBneHue no nopty USB

[ns yopaneHHoro ynpasnenus B npnbope MAKC-EMBK nmeetca USB nopt
(cm. PucyHok 4.2). Ona opraHusaumm uHTepdenca mexagy npubopom n MK
Heob6XoOMMO YCTaHOBUTb MaKeT ApanBepoB AN 3IMyNsauMn BUPTYanbHOMo
COM nopta CP210x _VCP_Win2K_XP_S2K3.exe. [locne ycTaHOBKK
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apaneepa Heobxoaumo noaknounTb npmnbop Kk MK vyepes kabenb USB, nocne
4yero B AgucneTyepe YyCTPONCTB AOMMKEH nosiBuTbeA ewe oanH COM noprT.

10.3.2 YpaneHHoe ynpaBneHue no Ethernet

NMpumevanune: YganeHHoe ynpaeneHne no Ethernet aBnsietcsa onumen
npundopa «10-RCy».

na yrnpasJiieHns |'|p|/|60p0M HeobxoaMMO MOAKMIYUTL €ro K ceTu

naTykopaomMm K pasbeMy Ethernet . (cm. PwucyHok 3.2). Heobxogmmo
npousBecTn HacTponku Ethernet-nHtepdenca cnyxawero ona yaganeHHoOro
ynpaBneHuss wn3 nporpamMmmbl yganeHHoro ynpaerneHunsa «lapameTpbl
uHTepcencoBy, ganee «Mopt Y. Ynp.».

10.3.3 PaboTa c nporpammou yaaneHHoro ynpasfeHus

Heobxoonmo 3anyctutb nporpammy EMKRemote.exe. Bug guanoroBoro
OKHa nporpamMmbl rnokasaH Ha PucyHke 10.3.1. lporpamma siBngeTca eanHomn
ans  npubopoe MAKC-EMK wn MAKC-EMBK, npn 9atom ynpaBndatb
€ONHOBPEMEHHO MOXET TOSTIbKO OAHUM Npubdopom.

Onsa ynpaeneHna no nopty USB B Bbinagawowem cnucke «lMopt»
Heobxoaumo BblGpaTb Homep BupTyanbHoro COM nopTta, NO KOTOPOMY
noaknoyYeH nHtepdenc npubopa. [Ona ycTaHOBReHWA CBA3M Heobxoaumo
Ha)kaTb KHOMKY «CoeaAUHUTbY.

Ona ynpaBneHuss no nopty Ethernet B obnactm nporpammbl
«MopknioyeHue 4epe3 Ethernet» B none BBoga «IP» BBectn IP-agpec
BTOporo Ethernet-nHtepdenca npubopa M HaxaTb KHOMKYy «CoeauHUTbY.
YnpaesneHne npubopom no Ethernet aHanornyHo ynpasnexuto no USB.

B cnyyae ycnewHoro coegMHeHna B CTPOKE COCTOSAHMA OOSTKHA NOSABUTLCA
HagnNuUCb O TuNe MNOLKMNKYEHHOrO YCTPOMUCTBA, TaKXe MOABATCA 3Ha4YeHUs
Bepcuin npowmBok CPU, FPGA, Homep penusa MO n cepuinHbI HOMEpP
npubopa. Ecnu TpebyeTca pasopBaTb CBSA3b, Hanpumep, Ans OOHOBMEHUS
MUKpPOKOAOB npubopa wunv noAKNKYeHus [pyroro npubopa, Heobxoanumo
Ha)kaTb Ha KHOMKY «Pa3beanHUTbY.

CocTosiHMe n3MepuTenbHOro nopta oTobpaxaeTcsi B BEPXHEN CTaTyCHOW
rpynne «MopTt A». 3HavyeHnsa oOHOBNAOTCSA aBTOMATUYECKN C YaCTOTOM pa3 B
cekyHay. 'pynna cogepxut YeTblipe nHaukatopa: Test, Rx, Tx, Link (cnesa
Hanpago). B 3aBuUcMMOCTM OT pexmnmoB paboTbl Npubopa nMHOMKaToOpbl MOryT
nokasblBaTb pPasfiNYHYy0 CTaTyCHYO WHQopmMauumo. WHOuMkKaTopbl Takxke
cogepXaT nognucu.
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r ~
l:,li MAKC-EMK ¥aaneHHoe ynpasneHune AN X
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MopT | COM3 I | |PasbeauHiTb IP|192.168.0.202 CoeAWHUTb
YerpoicTeo: MAKC-EMBK.

CepMiAHEIR Homep: 21
CPU: 0.47.0 FPGA: 2.8.1
Pesuzua HW: 2

Penms: 1.7c
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PucyHok 10.3.1 Nporpamma yaaneHHoro ynpasneHus no nopty USB

NHoukaTopbl Test ykasbiBalOT Ha TO, YTO NOPT 3aHAT BbINOSIHEHMEM TecTa.
Moanucu nHgukaTopa Test MoryT 6bITb CreayLwero coaepXXaHus:

AT** — nopT 3aHAT nepefavyen M NpMeMomMm AaHHbIX TecTa Tpaduka onda
aCUMMETPUYHbIX KaHaroB B aKTUBHOM UMW NacCUBHOM pPeXuMme;

BERT* — nopT 3aHAT npuemom unu nepegaden tpadguka BER TecTa;

CAB* — nopT 3aHAT nepegaden n NpueMoM cuUrHasnoB TecTa kabens;

DNS* — nopT 3aHAT nepegayen n npueMom rnaketos Tecta DNS;

JIT* — nopT 3aHAT NpueMoM unn nepegadven Tpaduka tecta «lMakeTHbIN
DXKUTTEpPY,

LB1 — BkntoyeH pexum «Llnend» nepsoro ypoBHs;

LB2 — BkntoyeH pexnm «Lnendp» BTOporo ypoBHs;

LB3 — BkntoyeH pexnm «Llnend» Tpetbero yposHs;

LB4 — BkntoyeH pexum «Llnend» yeTBepTOro ypoBHs;

MS** — nopT 3aHAT nepegayen M npuemom  Tpadmka TecTa
«MHOronoTo4YHOCTbY;
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OAM — BKnoYeH akTuBHbIN pexxum OAM;

PING* — nopT 3aHAT nepegaden M npuemMom Tpaduka Tecta «IXo-
3anpocy;

RFC* — nopT 3aHaAT npuMeMoM WNM nepegadven Tpaduka TecTa
«RFC 2544y,
SCAN* — nopT 3aHAaAT npuemMoM WM nepepaden Tpaduka TecTa

«IP CkaHepy;
TRR* — NOpT 3aHAT nepefayen 1 npuemom nakeTtoB Tecta «MapLpyT»;
TRAF* — nopT 3aHAT NpUemMoM uUnu nepegadven gaHHbIX Tecta Tpaduka.

Mhankatop RX oToOpaxaeT cocTosiHue npuéma paHHbiX. [loaceeTka
nHAnKaTtopa Rx 3eneHblM LBETOM coobulaeT 0 TOM, YTO NMOpPT 3a4eNCTBOBaH B
npueme Tpaduka.

NHaukaTtop Tx oTobpaxaeT nepepadvy AaHHbiX. [logceBeTka noanvcu K
NHgMKkaTopy TX XenTbiM LBETOM coobLiaeT 0 TOM, YTO NOPT 3a4ENCTBOBaAH B
nepenave Tpadguka.

MHoukatop Link oTobpaxaeT cocTtosHue coeanHeHus. [lognucu K
nugukatopy Link oTobpaxalT 3HayeHuMe CKOpPOCTU nepefayn u pexuma
aynnekca: 1000 gna 1000BASE-T n 1000BASE-X, 100 gna 100BASE-T, 10
ans 10BASE-T, NS — cuHxpoHusauma otcytcteyeT. Cumson «H» obosHavaet
pexum nonyaynnekc, Cumeon «F» obo3HavaeT pexxum NosiHbIN Oynriekc.

Huxe MHOMKaTOPOB oTobpaxarTcs MIrHOBEHHbIE 3Ha4YeHus
NHPOPMAaLNOHHLIX CKOPOCTEN NpUeEMa N nepegayn OaHHbIX Ha UHTepdencax,
6e3 ydeTa npeambyrnbl, MEXKAZpPOBOro MHTeEpBana W pasgenutens Hadvana

kagpa. MakcnmanbHas CKOPOCTb Ha MHTepdencax BblYMCNSETCA No hopMyne:
V, =V, x S , rae
(S+P+SFD + IFG)

V, — UHPOpMaLMOHHAA CKOPOCTb;
Vf

—CcKopocCTb noakntodveHuns (1000, 100, 10 MouTt/c);
S — AnvHa Kagpa;

P — npeambyna (7 6uT);

SFD — paspenutenb Hadana kagpa (1 6uT);

IFG — mexkaapoBbIn HTepBan (12 6uT).

B 6okoBoOI NaHenun HaxoaaTcs PYHKUMOHAaNbHbIE 3aKNaaKku:
— «TecT Kabensa»*;
— «TecTt RFC-2544»*;
— «TecT MHOronoT.»**;
— «bKnTTEepr*;
— «TCP/IP»*;
— «BERT»;
— «TecT Tpadmkar»*;
— «OAMb»;
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— «lWnend»;

— «OnNTU4YeCKUM TecT»*;

— «lMepepaya hannos»*.

— «Crtatncrtukar;

— «HacTpounku npubopar;

— «[MapameTpbl UHTEpENCOBY;

* MMpuMeyaHue:  (QyHKUMWM  OOCTYMNHbI B paclUMpPEHHOM  BapuaHTe
«AHanunsaTtop». B 6asoBom BapuaHTe «lUnend» poctynHbl gns Bxoga u
ynpaBrieHns 3aKknagky ¢ LBETHbIMU MKOHKaMU, OCTalbHble 3aKnazkn ¢ cepbiMu
MKOHKamMKn BnokupyoTcs.

** MpuMmeyaHme: QYHKUMM [OOCTYMHbI MNPU  akKTMBaUUW COOTBETCTBYIOLLMNX
OnNuMMN.

[Mocne u3MeHeHus 3HavYeHun nbbIX HacTpPoek HeobXOAMMO HaXMmaTb
KHOMKY «MpUMeHUTb», Npn 3TOM HOBble 3HA4YeHus1 nepegaroTcss Ha npuodop.
3Ha4yeHnsa pe3ynbTaToB TECTOB M CTaTUCTUYecKas nHpopmauna oOHOBNAOTCS
aBTOMAaTM4YeCKM C YaCTOTOM pa3 B CeKyHOy. 3anycK TeCTOB OCYLLECTBIISETCS
npwn HaxxaTum KHonkn «CtapTt A->A».

10.3.4 3aknapka «TecT kKabens»

NMpumeyaHne: DyHKUMA OoCTynHa B paclUMPEHHOM  BapuaHTte
«AHanusartopy, onuma «10-A».

TecTnpoBaHne kabensi NPoOBOANTCA B ABa aTana: TECT KavyecTBa kabens u
onpegeneHve napameTpoB BUTbiXx nap. [llpu Tecte kKadectBa kabens
ncnonb3yeTcs pedrnekToOMeTPUYECKNA MeTOA4 ANArHOCTUKA HEUCMNPAaBHOCTU C
N3MepEHNEM paccTossHNA OO0 MecTa AedrekTa 1 TMna HENCNpPaBHOCTU Kabens u
BUNOK. TecT KadecTBa Kabenss ocywecTtBnseTcad nNpu  OTCYyTCTBUMU
CUHXpPOHM3AUUN B JIMHUKN, Takum o6pas3oM, BO BpPeEMS BbINOSIHEHUS TecTa
nugmkatop Link OygeT racHyTb. TecT nNpoBOAUTCA OTAENbHO AN KaXKaow
BuTOn napsl (BIM) 1-2, 3-6, 4-5, 7-8 pasbema RJ-45.

PesynbTaTthl TecTa kadecTtBa kabensi, otobpaxatowmecs B none «CraTtycy,
MOryT BbITb CreayLWLNMK:

— HOpMa — kKabenb B HOpMe 1 NOAKITIOYEH K NTIMHUN;

— owunbdKa — TecT He NponaeH”;

— 0bpbIB — 06pbIB B BI;

— K3 - kopoTkoe 3amblikaHue B BIT,;

— yAoB. — Y1OBNETBOPUTENBHO™™.

OucT. — paccTosiHMe OO0 MecTa KOPOTKOro 3aMblkaHust nnm obpbiea, nmudo
TOYKM CYLLECTBEHHOrO OTPaXKeHWs1 MOCMaHHOro MMMynbca B Chnyyae, Korga
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none «CraTtyc» npuvHMMaeT 3HayeHMe «yAaoB.». B crnyyae KOpOTKOro
3aMblkaHns unn obpbiBa NMHMKM paccTosHME [0 MecTa HeucrnpaBHOCTU
onpegenseTca pednekToMeTpnyeckuMm MeToaoM C TOYHOCTbl +/-1 meTp. B
MHbIX Cnyyasax anvHa kabens namepsieTcs ¢ To4HoCcTbio 40 10 MeTpoB.
Kanan*** — kanan MDI nu6o MDI-X (Cm. Tabnuua A.7 MNMpunoxeHune A).

MonApH. — nonsApHOCTb BUTOM napbl. MoXeT npuHMMaTb 3Ha4YeHUs:
nonoxmtenbHas “+” unu otpuuaTensHas “-”.
3an. — 3agepxka nepekoca B BblbpaHHOWM BUTOWM Nape BCNeacTeBue

pPa3HOCTU ONUH OTAESIbHbIX Nnap, NokasblBaeT PasHOCTHYIO 3a4epXKKy OaHHOM
BUTOM Mapbl OTHOCUTESNIbHO CaMOM KOPOTKOW BUTOM rMapbl. [lorpeluHocTb
N3MepeHnst — 8 Hc.

* MpumeyaHue: B cnyyae, ecnm BO BpeMA TECTUPOBAHUA Ha JalibHEM
KOHLUE InWHUS Haxoaunacb B pexume dopcupoBaHHbix 100 M6/c 6Ges
aBTOCOrfacoBaHus n npu 3TOM He Gbina aBTOMaTUYECKU
paCcCUHXPOHN3NpPOBaHa.

** MpumeyaHue: B Bl HET KOPOTKOro 3amMblKaHUSA U HET 0OpbIBa NIMHUKU, HO
aMnnMTya OTPaKEHHOro CuUrHana Huskad, Hanpumep, rno npuyYMHe Mroxoro
KOHTaKTa B BUSIKax Unun po3eTKax.

*** [IpumevaHue: onga npssMoro kabensa aBTocornacoBaHne NPoNCXoauT Mo
cxeme MDI-MDIX, ana nepekpecTtHoro kabens - no cxeme MDI-MDI wnu
MDIX-MDIX.

Onpe,u,eneHme napameTpoB BUTbIX nap ocyulecTBndeTcA npu
CUHXPOHU3NPOBaAH HOW NTNHUW.

10.3.5 3aknapgka «Tect RFC 2544 »

NMpumeyaHue: PyHKUMS [OOCTyNHa TOSIbBKO B pPaACLUMPEHHOM BapuaHTe
«AHanusartopy, onuma «10-A».

10.3.5.1 OnucaHue Tecta RFC 2544

Metoguka RFC 2544 4aBngetca craHgapToM Ond  pasHOMNaHOBOro
TeCTMPOBaHUS ceTeu Ethernet. OHa onuceiBaeT cueHapumn
aBTOMaTU3NPOBaHHOW npoueaypbl TecTupoBaHus Ethernet kanana npwu
oTCcyTCcTBMM paboyero Tpaduka. B cueHapum UKCUPOBaHbI KtOYeBbIE
napameTpbl ans TecToB NPONYCKHOW cnocoBHocTy, 3aepPXKn
pacnpocTpaHeHNa KagpoB, 3aBUCUMMOCTM YPOBHS MOTEPb KagpoB OT 3arpysku
KaHana W TecTa onpegeneHnsa npenenbHorM Harpysku. Kaxabin  TecT
NO3BOJSIAET MNPOBEPUTHL OMNpeaeneHHble napameTpbl, onucaHHble B SLA.
MeTogonorna TecToB onpeaenseTr pasMepbl KagpoB, MPOOOIMKUTESTbHOCTb
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NCNbITaHNA U YNCNO NOBTOPEHUN UCMbITAHUN.

Mpnbop MAKC-EMBK nossonsieT npoBeaeHne YeTbIPpEX OCHOBHbIX TECTOB

no metoauke RFC 2544:

MponyckHaa cnocobHocTb (throughput). OueHka mMakcnmanbHoOM
CKOPOCTUM nepeaayun gaHHbIX, NPU KOTOPOW KONMMYECTBO TECTOBbIX
KagpoB, NpoLleLllmnx yepes TecTupyemMoe yCTPOMUCTBO UMK Y4acTOK CEeTH,
COOTBETCTBYET 4MCNYy KagpoB, OTNPaBMEHHbIX C TECTUPYIOLLEro
obopynoBaHus. [aHHbIW  TecT npegHasHayeH nns  dukcauum
MaKCUMarnbHOMW CKOPOCTU KOMMyTauuu [Ans CeTeBblX 3fIEMEHTOB,
pacnosioXXeHHbIX B TPAHCMOPTHbIX ceTsx Ethernet.

MuHumanbHoe onpegensemoe npubopom  3HayeHwe [1ponyckHOM

CNocobHOCTK, BbipaKeHHOE B MpOLEHTax, onpeaensieTcs no dopmyne
L

roe L — anvHa kagpa B 6anTax.

3apepxka pacnpocTtpaHeHus (latency). AHanu3 BpeMeHHOro
MHTEepBana npoOXOXOeHNA Kagpa OT WCTOYHMKA K nosiydatento u
obpaTHO, B COOTBETCTBUN CO CXEMOW U3MEPEHUS «A», NpeacTaBreHHON
Ha PwucyHke 10.4.1. T[lpn 9TOM BennuMHa HasbIBAaeTCA KPYroBowu
3agepxkon. o ymonyaHuio pekomeHgosaHo nposoanTtb 30 ncnbITaHUNA,
MO UTOram BbICHUTBIBAETCA CpeaHANA 3agepXKKa.

NMpumeyaHne: MuHuUManbHoe wu3amMepsemoe npubopoM  3HayeHue
3agepXkn pacnpocTpaHeHuss — 8 HC ANnA CKOPOCTU CUHXPOHM3auuu
1000 M6wurT/c.

3aBMcMMOCTb YpoOBHSA noTtepb KagapoB (frame loss rate). [NpoBepka
CNOCOBHOCTM y4yacCTKa CeTUM WU CETEBOro YCTPOWCTBA NOLAEPXKMBATb
NpunoxeHuns, pabdoTtarowmne B peanbHOM BpeMeHn (NOBTOpHas nepegada
HeBO3MOXHa). C NOMOLWbLID OaHHOro TecTa pacCYUTbIBAETCA MNPOLIEHT
KagpoB, He nepedaHHblX CeTEeBbIM 3M1EMEHTOM MpU  HEU3MEHHOW
Harpyske BCNeACTBME HegocTaTka annapaTHbiX pecypcoB. BaxHo
YYMTbIBaTb, YTO OONbLLOM NPOLIEHT NOTEPb KagpOB BbI3bIBAET CHMKEHMWE
KayecTBa cepBuca.

MNMpepenbHasa Harpy3ka (back-to-back). TecT nsmepsiet MmakcumanbHoe
BpeEMS, 3a KOTOPOE CETEBOE YCTPOMCTBO CMPaBMsETCs C MakCUManbHON
Harpy3kom, M COOTBETCTBYHOLlEE €My MakCUMaribHOE KONM4YecTBO
KagpoB, KOTOPOE ceTeEBOE YCTPONCTBO byaeT obpabaTbiBaTh 6€3 NOTEPD.
Cxema wuamepeHun «A» npeactaBneHa Ha  PucyHke 10.4.1.
[MpuMmeHsieTca Oonbluen 4acTbio AN TECTUPOBAHUS TaKUX CeTeBbIX
YCTPOWNCTB, KaK KOHLEHTpPaTOpPbl, KOMMYTaTOpPbl 1 MapLUPYTU3aTOPbI.
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10.3.5.2 Hactpouku tecta RFC 2544
3aknapgka «Hactpounkm kagpoB»

O6GnacTtb «3arosioBOK»

pynna coOepXuT OOuMHaKoBble MOMA HaCTpPOeK [ANns BCeX TeCToB C
reHepaunen Tpaduka: «Tect RFC 2544», «Tect Tpaduka», «Xuttep»,
«MHoOronoto4yHocTb». [Ns KaXgoro Tecta B NaMATb COXPaHSAKTCS
NHAUBMAYalbHble HACTPOUKN.

HacTtpownkn ckopoctn coegmnHenmsa, MAC-agpeca otnpasutens, |P-agpeca
otnpasutend, napametpoB VLAN mn MPLS wuameputenbHoro uHTtepdenca
ocyuwlectBnseTcsa B MeHo «Hactpouku». OnucaHue Haxogutca B MNyHKTE
10.3.14.

3aronoBOK YPOBEHb 2

ARP-3anpoc — onuus onpenerneHus MAC-agpeca nonyyarens
aBToMaTtmyeckn ¢ nomowibo ARP-3anpoca pgo nposegeHuna Tecta. [lpwu
BKNOYeHUN paHHoro donara, none «MAC nonyyatensi» npornagaet U €ro
3HayYeHne UrHopmupyeTcs.

MAC nony4yatensa — MAC-agpec nonydatend. Ecnu  Tectupyembiit
y4yaCTOK CeTu He coaepxut mapupyTtmsatopos, MAC-agpecomMm nonyvaTtens
ABMSETCA afpec YCTPOWUCTBa MpuHMMatlowero, nvbo 3aBopayuBaloLero
TecToBble kagpbl. B npotuBHOM criydyae B kadyectBe MAC-agpeca nonyyaTtens
yctaHasnmBaetca MAC-agpec bnwxkanwero mapwpytmnsaTopa.

3aronoBOK ypoBeHb 3

[Mpn yctaHoBKe (priara «3arosioBOK ypoBeHb 3», MOABMSETCA AOCTyn K
HacTpouKaMm norien naketa CeTeBOro YpoBHS.

IP nonyyatensa — IP-agpec nony4atens.

ToS — donar BKIOYEHUS/BbIKIIOYEHUS HacTpoek QoS. [lpu BKNHOYEHUMU
dnara 6noknpyetcsa yctaHoBka DSCP, a ee 3HayeHne WrHopupyeTcs.
MoapobHoe onucanue nonen cm. RFC 791. HasBaHue 6utoB B ToS 6ante
npuseaeHsl B Tabnuue A.1 lNMpunoxenue A.

ToS — 6utbl TO-T3 B ToS bGante. OTobpaxaeTcsa B ABOUYHOW dhopMe U
MOXeT npuHumaTb 3HadeHmna 0000, 0001, 0010, 0100, 1000.

Precedence — npmnoputeT kagpa 3agaet 6utbl P0-P2 B ToS 6ante. MoxeTt
npuHUMaTb 3HadveHuss oT O go 7. CoOTBETCTBUSA 3HAYEHUA M HasBaHWM
npuoputeToB npueeneHbl B Tabnuue A.2 MNMpunoxeHne A.

DSCP — conar Bknto4eHusi/BoikntoveHns Hactpoek QoS. [Npu BKovYeHun
dnara 6rnokunpyeTcs yctaHoBka TOS, a ee 3HadYeHue nrHopmpyetcs. HaspaHue
6utoB B DSCP 6ante npuBeaeHsl B Tabnuue A.3 MNpunoxeHne A.lMone moxeTt
npuHMMaTb 3HadeHne oT 0 no 64, n otobpaxaet 6 ctapwunx 6ut DSO-DS5 u3
cooTBeTCcTBYlOWEro 6GamTa 3aronoBka Kagpa B ABouyHOM dhopme. Takke
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oTobpaxaetca nutepHaa abbpesmatypa ([logpobHoe onucaHue cwMm.
RFC 2474, RFC 2597). CooTBeTCcTBME 3HayYeHuMMn Wn HasBaHun DSCP
npuBeneHbl B Tabnuuax A.4 un A.5 lMpunoxeHna A.

TTL — BpemMsa X1U3HW nakeTa.

3aronoBOK ypoBeHb 4

[Mpn yctaHoBKe dhriara «3aronoBOK YpoBeHb 4», MosBrseTca LOCTYN K
HacTpouKaMm norewn naketa TPaHCNOPTHOrO YPOBHS.

UDP nony4yaTtensi — Homep nopta nosny4vartens.

UDP oTnpaBuTtens — HoOMep noprta UCTOYHUKA.

O6nacTtb «Pa3mep kagpa, 6»

Mpn TectnposaHun Ethernet-ceten metoanka RFC 2544 pekomeHayet
OCYLLECTBMNATbL aHanus, WCNosrb3ysa CeMb MpefonpeneneHHbiXx pasMepos
kagpoB: 64, 128, 256, 512, 1024, 1280 n 1518 6Gant. 3TM 3Ha4veHus
yCTaHaBnMBalTCs B BapuaHTe KOHurypaumm no ymonyanuio. B npubope
MOXHO YyCTaHaBnuBaTtb Nobble Apyrve AfuHbl KagpoB, a Takke MPUMEHSATb
paclwmpeHHbin cueHapun RFC 2544, npu KOTOPOM MCMNOMb3YKTCA Kaapbl
NPOM3BOSbHOM ANUHbLI BKNoYas Jumbo-kaapbl® anuHon ot 1519 6ant go 9600
B6ant. Takke [OMNOSHUTESNIBHO MOXHO YCTaHOBUTb ONS TECTUPOBaHUA eLle
OOMH Kagp ¢ AnunHon ot 64 go 9600 Gant. B cTpokax ykasblBatOTCA OMNUHLI
KagpoB B OanTax. YCTaHOBKa rasiouku paspellaeTr COOTBETCTBYHOLLYIO
KOHdpUrypaumo kagpa.

* MpumeyaHue: HekoTopble MapLUpyTU3aTopbl He nogaepxueatT Jumbo-
kagpbl, NGO [O0MKHbI OblTb NpeaBapuUTENbHO  CKOH(UIYPUPOBaHBI.
O3HaKkoMbTeECb C [OKYyMEHTauMen KOHKPETHOro maplupyTusatopa, 4YTOObl
onpeaenuTb BO3MOXHOCTb ero paboTtbl ¢ Jumbo-kagpamu.

3aknapgka «HacTpouku Tecta»

O6nacTtb «lponyckHas cnoco6HOCTb»

BbINONHATL — YCTAHOBMEHHbIN donar paspellaeTr nposBedeHWe TecTa
«lMponyckHast cnocOBHOCTbY.

Hau. Harpy3ka — BenuymMHa Harpysku, BblpaXeHHOM B MpoueHTax C
KOTOpPOM HauymHaeTcs TecT «[1ponyckHas CnoCOOHOCTb» AMA KaXaoro pasmepa
Kagpa.

KoHeu. Harpy3ka — BefivuMHa Harpys3ku B rnpoueHTax, npu OOCTUXKEHUU
KOTOpOW npekpaLlaroTca namepeHna Tecta «fponyckHaa cnocoBHOCTb» AN
KaXkgoro pasmepa kagpa. pu yctaHOBKe 3HAYeHUS HYNb, TECT NPOAOIKaeTcA
A0 OOCTUXKEHUA MUHMMArIbHO BO3MOXHOW reHepupyemMon Harpysku, ykasaHHOMU
B nyHkTe 10.3.5.1.

MNMpob6a — nepvoa BpeMeHn HeENPEPbIBHOMO BbINOSTHEHUS OQHOIO UCMbITAHUSA
TecTa C PUKCUPOBAHHBLIMW 3HAYEHUSIMU NapaMeTpPoB U AJSIMH KagpoB.
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O6nacTtb «3agepxka»

BbINONMHATL — YCTAHOBMEHHbIN donar paspellaeTr npoBedeHne TecTa
«3agepxkay.

Kon-Bo npo6 — Konn4ecTBO MCNbITaHUA B TecTe 3adepkka And Kaxaoro
3aaHHOro pasmepa kagpa.

UHTepBan — nepnog BpPEMEHW HEMPEPLIBHOMO  BbIMOSIHEHUA  OLHOrO
MCMbITaHUA TecTa C (PUKCUMPOBAHHLIMU 3HAYEHNAMM NapamMeTpoB U ASIMH
KagpoB.

NMonb3oBaTenbCKUe Harpy3ku — ¢oriar, npu YCTaHOBKE KOTOPOro TecT
«3apepxKa» MNpoOBOAUTCS C Harpy3kamu, YCTaHOBSIEHHLIMW B HACTPOMKax
HWXe, B MPOTUBHOM cCnyyae TecCT NPOBOAUTCHA C Harpy3kon M3MEPEHHON B
Tecte «llponyckHasi cnoCOOGHOCTbY. [1Nda Kaxgoro pasmepa kagpa MOXHO
yCTaHaBMBaTb CBOE 3HAYeHne HarpysKku.

O6nacTtb «lMoTepu kagpoB»

BbINONHATL — YCTAHOBMEHHbLIM onar paspellaeT npoBedeHne TecTa
«lMoTepu kagpoBy.

NMpo6a — nepuoa BpeMeHM HENPEPBLIBHOMO BbINOSHEHUS OAHOIO UCMbITAHUSA
TecTa C PUKCUPOBAHHBLIMU 3HAYEHUSIMX NapaMeTPoB U ASIMH KagpoB.

LWar — BennunHa Harpysku, BblpaXeHHasi B NPOLEHTax, Ha KoTopoe byaer
YMEHbBLLUEHO 3HAYEeHMEe Harpysku Ona Kaxaoro criegylowero UCnbiTaHus npu
BO3HMKHOBEHWNWN NOTEPb KaapoB.

Hau. Harpy3ka — Ha4anbHasi Harpyska - BefiMumMHa Harpysku, Bblpa)KeHHas
B NpoLeHTax, C KOTOPOW Ha4YnHaKTCA n3amepeHna Tecta «lotepu kagposy.

KoHeu. Harpy3ka — KOHe4YHasi Harpyska - BefivdymMHa Harpysku, BblpaKeHHas
B MpoueHTax, OO0 KOTOPOM YMEHbLUAeTCA Harpyska B M3MepeHusix TecTta
«lNotepn kagpoB». Ecnm Ha oOHOM M3 UCMbITAHUA TecTa NOTEPU KaapoB
OTCYTCTBYIOT, JarnibHenwee MOHWXKEeHMe Harpy3km [0 BeNMYUHbI KOHEYHOW
Harpysku He NPoONCXoauT.

O6nacTtb «lpepnenbHaa Harpyska»

BbINONHATL — YCTAHOBMEHHbIN donar paspellaeT nposBedeHWe TecTa
«lNpepenbHag Harpyskay.

Kon-Bo npo6 — konnyecTBO nocrnenoBaTefibHbIX UCMbITAHUA Ha KaXgom
Lare anroputMa noucka B tecte «l1peaenbHas Harpyska.

MuHumanbHoOe Bpems, ¢ — MMHMMarIbHOE BPEMSI C KOTOPOro HadnMHaeTcs
anropuTtm noucka tecta «lpegenbHas Harpyska».

MakcumanbHoOe BpeMsl, C — BEPXHASA rpaHMua BPEMEHHOro MHTepBana
Ans anroputMma noucka tecrta «lpegenbHasa Harpyskay.

O6nacTtb «[JONOSIHUTENBHO»
O6y4yeHue, MC —BpeMa B MWNINCEKYHOAX, KOTOpOe OXuagaeT TecTep
nocne otnpasku obyyatowiero Learning kagpa nnu ARP-3anpoca go Hadana
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nepegayum TeCtoBbiX KagpoB.
MHTepBaH, MC — BpeMA B MWNINCEKYHOAX, B Te4YEeHME KOTOPOro TecTep
oXunpgaet Bo3BpaTa OTrnpaBJSiIEHHbIX TECTOBbLIX KaapOB U3 CETU.

B npouecce npoBegeHna Tecta nond Tabnuiy Ha Kaxaoow 3aknagke
3arnonHSATCA aBTOMaTUYECKN B COOTBETCTBMM C pes3yrbTataMn U3MEPEHUN.
Tabnuubl pesynbLTaToB coaepXaTt crneayrouwme odmne nons:

«Ctatyc» —none oTobpaxaeT Tekyllee COCTOSHME TecTa U MOXeT
NPUHMMATL cregyowmne 3Ha4YeHns:

— loToBO — TecT npoLlen NoNOXUTENbHO;

— XAy — TecT elle He Ha4yancs;

— WpeTt — aT0OT TecT naget B JaHHbIN MOMEHT;

— CTon — TecCT OCTaHOBIIEH;

— OTKN. — TecT ¢ AaHHOW OfIMHON Kagpa OTKIHOYEH;

— Owwmbka — TecT «[llponyckHast cnoCOBHOCTb» 3aBEPLUMIICA HEYOAYHO, T.

K. ObliM notepn npu MuHMManbHOW Harpyske; TecT «[llpeaensHas
Harpyska» 3aBepLunrics HeyaayHo, T. K. Oblfn NOTEPU HA MUHMUMASTbHOM
BPEMEHHOM MHTEpBane;

— Het Cx. —BO Bpemsi npoBedeHWs TecTa nponana CUHXPOHU3aLUs

NNHWK;

— HeT TXx — HeT nepegayun TecToBOro Tpaduka;

— HeT RXx — HET npuema TecToBOro Tpaduka;

— RXTX — KONMN4YeCTBO MPUHATBLIX TECTOBbIX KagpoB 6Gonble 4em

OTNpaBfEeHHbIX.

Mp  BO3HWKHOBEHUW  KPUTUYECKMX  OWMOOK TeKyllee WUcnbiTaHue

OCTaHaBNMBAETCA U NMPOLECcC NepexoauT K criegyowemy TecTy.

«Kapgp, 6» —none oTobpaxaeT ANUHY TECTOBbLIX MAKETOB B KaXXOOM
TECTOBOM UCMNbITAHWUM.

3aknapgka «M3amepeHusa»

Tabnuua «lponyckHasa cnocoO6HOCTb»

«Harpy3ka, %» — none otobpaxaeT WU3MepeHHoe 3Ha4eHWe MpPOrnyCKHOM
CNOCOBHOCTUN BbIpaXEHHOM B NPOLEHTax OT MakCMMarbHOW CKOPOCTM KaHana,
€Cnu ucnbiTaHMe npoLwno ycnewHo. B npouecce BbINONHEHUS UCMNbITAHUS
none otobpa)kaeT TEeKyLLYI Harpy3ky, NPy KOTOPOW BbIMOSHAETCS TECT.

«Mpon. CnocobHocTb L1/L2» — none B Tecte «lNponyckHaga
CMOCOBHOCTbY, €CNU UCMbITaHWEe NPOLUIO YCMELWHOo, oTobpaxaeT 3HayYeHue
MNPOMNYCKHOM CNOCOBHOCTM BblpaxeHHon B M6uTt/c, nnbo B Kbut/c, KoTopoe
paBHO MHQOPMAaALUMOHHOMN CKOPOCTU. B npouecce BbIMNOSIHEHUS WUCMNbITAHUA
none otobpaxaeT TeKyLWy Harpysky, NpuM KOTOPOW BbINOSIHAETCA TecT.
3Ha4yeHne MakcumarnbHOM MPOMYCKHOM CMNOCOBHOCTUM  BblMUCAAETCS MO

doopmyrne:
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S
(S+P+SFD+IFG)’
V, — NHPOPMaLIMOHHAA CKOPOCTb;

Vf

V, =V, x

roe

—cKopocTb nogksntodeHuns (1000, 100, 10 MowuTt/c);
S — AnvHa Kagpa;

P — npeambyna (7 6uT);

SFD — pasgenutens Havana kagpa (1 6uT);

IFG — mexkagpoBbit nHTepBan (12 6uT).

Ta6bnuua «3agepxka»

«Harpyska, %» —none B TecTe «3agepkka» oOTOOpaxaeT 3Ha4yeHue
Harpy3kMm BbIpaXXeHHOMW B TMpoOLEeHTax, Ha KoTopoh Obino npoBedeHo
ncnbiTaHue.

«3apgepxkKa» —rnone B TecTe «3agepxka» oTobpaxaeT u3MepeHHoe
ycpeaoHeHHoe 3HayYeHue 3adepXXKu, ecnv UchbiTaHune npowno ycnewHo. B
NpoLecce BbINONMHEHNSA UCMbITAaHUSA None oTobpa)kaeT TeKyllee U3MepeHHoe
3Ha4YeHne 3aJepPXKKU.

Ta6bnuua «lMoTtepu kagpoB»

«lMoTtepun, %» — none B Tecte «[lloTepn kagpoB» oTObpakaeT 3Ha4veHue
NoTepb KagpoB, Bblpa)KeHHOE B NPOLEeHTax Asis BbIbpaHHOM Harpy3ku.

«Harpy3ka» —none B TecTte «[loTepu kagpoBy» oOTOOpakaeT 3HaYeHus
Harpy3oK, BbIpaXeHHbIX B MpoOUeHTax, Ha KOTopbIX Obinn npoBeaeHbl
ncnoiTanusa. Ona npocmotpa Tpebyemoro crtonbua ¢ Harpyskon Heobxoanmmo
Ha)aTb Ha CnNUCOK y nons «Harpyska», a 3atemM BblbpaTb HY)KHOE 3HAYEHUE.
[Mpn atom B ctonbue «lMoTepu» oTobpaxaeTca BennynHa NnotTepb KagpoB And
BblOpaHHOW Harpysku. MamepeHna npoBoasaTcs OO0 UCMbITaHUS, B KOTOPOM
noTepb nakeToB He ByaeT obHapyxeHo, No3ToMy B Tabnuue oTobpakaroTcd
3HaYeHUs TOMbKO TeX Harpy3oK, Ha KOTOPbIX ObINM NPOBEeAEHbI UCMbITaHWUS.

Ta6bnuua «lMpeaenbHasa Harpy3ka»

«Kon-Bo» —none otobpaxaeT MakCcumanbHOe KONMYECTBO Kagpos,
KOTOpOe CeTeBOE YyCTPONCTBO obpabaTbiBaeT 6e3 noTepb.

«Makc. T., c» — none oTtobpaxaeT MakcumarnbHOe 3Ha4yeHne BpPEMEHUN B
NPOBEAEHHbIX WCMbITAHUAX, B TeYeHWe KOTOpOro ceTeBOe YCTPOWMCTBO
obpabaTtbiBaeT Tpadumk 6e3 notepb. 3HA4YEHME HaxoAUTCA METOOOoM
OBOMYHOrO noucka Ha wuHTepBane «MuHMManbHOe Bpems, C» -—
«MakcnmanbHoe BpeMsi, C» C TOYHOCTbIO 10 OOHOWN CEKYHAbI.
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10.3.6 3aknapka «Tect MHOronoTo4YyHOCTb»

NMpumeyaHme: Tect «MHOronoTo4yHOCTb» SBAAeTCA onumen npudopa
«10-MS».

Ons opHOBpeMeHHOW reHepauun Tpaduka coaepxallero kagpbl C
pasnMYHbIMK NapaMeTpamn C He3aBUCUMMbIM M3MEPEHWEM MapameTpoB Mo
Ka)KgoMy NOTOKY npuMeHsieTcst TecT « MHOronoTo4YHOCTbY.

10.3.6.1 Hactpouku tecta MHOronoTo4HoOCTb

O6nacTtb «3aronoBoOK»
pynna copepXut ofuHaKoBble MOSis HaCTPOeK AN BCeX TeCTOB C
reHepauuven Tpadpumka. OnmcaHme HaxoguTcs B nyHkTe 10.3.5.2.

Bbibop noToka, Ans HAacTPOEK 3arofloBka ero kagpos 3agaeTcs Yyepes none
«MoTtok NeX». Homep noToka MOXXHO CMEHUTb, BBEAS €r0 BPYYHYI0, NMnMbo npu
nomowim ctpenok «Beepx», «BHM3», pacnonoXeHHbIX B NpaBon 4acTu nongd
«MoTtok NeX».

O6nactb «[JONONMHUTENBLHOY»

AKTUBHbIN — (bnar BKMOYEHUS U BbIKNIOYEHNS NOTOKA.

Tvn Harpy3kun — napamMeTp He wucnonb3dyetcd. B TecTte reHepupyetcs
NOCTOSIHHAsA Harpyska.

O6y4yeHne, MC — BpemMsi B MUMSIMCEKYHOAX, KOTOPOE OXuaaeT TecTep
nocne otnpasku obyyatowiero Learning kagpa nnu ARP-3anpoca go Hadana
nepenaym TeCToBbIX Kagpos.

UHTepBan, Mc — BpeMsa B MWITNIMCEKYHAAX, B TeYEHWEe KOTOpPOro TecTep
OXuaaeT Bo3BpaTta OTnpaBfeHHbIX TECTOBbIX KaapoB N3 CEeTW.

EA. namepeHus — BbI6op eanHnL, M3MepPEHUs!, B KOTOpbIX ByaeT BBOAUTCS
3Ha4yeHue B none «Harpyska» ans BbIopaHHOro noToka.

Harpy3ka — BennynHa Harpy3ku anst BelopaHHOro noToka.

OnwvHa Kappa, 6 — anvHa KagpoBs, BblpaXkeHHasa B 6anTax, reHepupyembix
B TecTe Ans BbIOpaHHOro noToka.

OnuTenbHOCTbL — BpeMEHHOW  uHTepBasr, 3adaHHbin B dopmarte
«Y4:MM:CC», B T€Y4EHNE KOTOPOro NPOXoanT TecT. Ecnu 3HayeHne paBHO HYIIO,
TO TEeCT naet 6eckoHe4Ho.
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10.3.6.2 CtaTuctuka tecta MHOronoTo4yHoCTb

O6nactb «U3mepeHun»:

Ot Havana — Bpemsi, npowedwee C  Hayana  3anycka  TecTa
«MHOronoToO4YHOCTbY».

[lo okOH4YaHusA — Bpems, ocTaBLUeecs Ao OKOHYaHUs TecTa
«MHOronoTo4YHOCTbY.

Harpy3ska — 3HauyeHue Harpysku reHepupyemMoro noToka.

TX Kagpbl — KONNMYECTBO NepedaHHbIX KaapoB BblIOpaHHOro NOTOKA.

RX Kagpbl — KONMMYECTBO NPUHATLIX KAAPOB BbIOpaAHHOIoO NOoTOKa.

Tx 6anUT — KONN4ecTBO nepedaHHbIX 6anT BLIOPAHHOIO NOTOKA.

NMoTepn* — KONNYECTBO NOTEPSIHHBLIX ©aNT BbIOPAHHOIrO MNOTOKAa, PaBHOE
pasHuiue Mexay nepefaHHbIM U NPUHATBIM KONMYECTBOM, OTObpaxaeTtcsa B
ctonbue «Kon-Bo». B ctonbue «Koadh.» oTobGpaxaeTtcs KoapduuMeHT
noTepb.

* MpuMeyvaHme: BO BpeMsi NPOBEAEHUsS TEeCTa 3HaYeHNe NoTepb Aaxe npu
NX OTCYTCTBMM MOXET MOKa3sbiBaTb BENMNYNHY OTIIMYHYIO OT HYJIS, YTO CBSA3AHO
C 3agepxkamu nepegaydn mHhopmMmaumm B KaHane, a Takke B nepenaroLlem u
npuemMHoMm Bydepe.

3apepKKa — U3MepeHHOe  yCpeOHEHHOEe  3HaveHWe  3adepXkum  Onsd
BblIOpaHHOro MOTOKa, €ecnv ucnbiTaHMe npowsno ycnewHo. B npouecce
BbIMOSIHEHUSI UCMbITAHWUA Mone oTobpaxaeT Tekywee M3MepeHHOEe 3Ha4vyeHue
3aEPXKKN.

10.3.7 3aknagka «xutrep»

NMpumeyaHue: DyHKUMA  OocCTynHa B paclUMPEHHOM  BapuaHTte
«AHanusartopy, onumsa «10-A».

MakeTHbIN mxnTTEpP onpegensietca B RFC-3393 kak pasHuua CKBO3HbIX
3agepxek npoxoxaeHus OByx naketoB. [lpnbop nossonsieT npov3BOaUTb
N3MepeHne pacnpenernieHnss NakeTHoro [MpKutrepa B AnanasoHe OT Hyna 4o
BEpXHEW 3aaHHON NOfb30BaTENEM rpaHuLbl.

10.3.7.1 Hactpouku Tecta [xutrep

3aknagka «Hactponmku» cogepxut [OBe o06nactu «3arofioBOK» W
«JononHnUTenbLHO»

«3aroyioBoK»
pynna copoepXut oOuMHaKoBble MOSss HACTPOeK AN BCeX TeCTOB C
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reHepauuen Tpadgpuka. OnmcaHme HaxogmTcs B nNyHkTe 10.3.5.2.

«JJononHUTenbHO»

En. namepeHusa Harpyskum — Bbl6op eanHUL n3MepeHmns, B KOTOpPbIX OyaeT
BBOOMTCS 3Ha4veHue B none «Harpyska» onga BbIbpaHHOro noToka.

Harpy3ka — oTobpaxaeT 3HayeHne Harpyskm BblpaXeHHOW B MpPOLEHTaX,
Ha KOTOPOW NPOBOAUTCA UCTbITaHME.

OnvHa Kappa, 6 — onnHa KagpoB, reHepupyeMblX TECTOM, BblpaXKeHHasa B
banTax.

OnuTenbHOCTb, C — BPEMEHHOW WHTEpBas, Bblpa)XXeHHbIM B CeKkyHOaxX, B
TeyeHne KOTOpOoro nNpoxoauT TecT.

Mopor, MC — 3HayeHne [KUTTepa, BbIpaXXeHHOe B  MWUISIMCEKYHAAX,
KOTOPOE WUCMOSib3yeTCs B KayecTBe BEPXHEW rpaHuubl a5 COCTaBneHus
pacnpegeneHns pxutrepa.

10.3.7.2 UamepeHunsa Tecta xxutrep

B cTtatuctuke OTO6pa)Ka}OTCFI obwue pe3yrbTaThbl TECTA.
BpeMﬂ A0 OKOHYaHuUA — BpeMd 0O OKOHYaHUA TeCTa.
BpeMﬂ OT Ha4vana — Bpewmd, rpouwejliee ¢ MOMeHTa 3alyCKa TecTa.

Tabnuua «Pe3ynbTaT»

RX Kagpbl:

Bce — obLiee KonmyecTBO NPUMHATLIX KaapoB.

Mo nopsaaKy — KONMYECTBO MPUHATLIX KagpoB, NPULIEOWNX B TOM Xe
nopsiake, B KOTOPOM W ObinNu OTNpaBrieHbl, BbIPa)XEHHbIX B MPOLIEHTaX OT
obLero ymcna, a Takke B YMCITIOBOM BUAE.

He no nopsgKy — KONMMY4eCcTBO MPUHATLIX KagpoB, MpuWenwnx He B TOM
e nopsiake, B KOTOPOM M ObinNn OTNpPaBneHbl, BbipaXXeHHbIX B MPOLEHTax oT
obLero yncna, a Takke B YMCITIOBOM BUAE.

Tabnuua «PacnpegeneHue»

«KkutTep, Mmc» — ctonbel, NokasbiBaeT AnanasoHbl AeCATU UHTepBarioB,
B KOTOpble nornagalrT 3Ha4YeHUsa LKUTTepa B NPUHATBLIX Naketax. NHTepBansbl
doopmMmupytoTcs nytem geneHnsa saHadeHus «Mopory» Ha OecAaTb paBHbIX YacTen.

«%» — cTonbel nokasblBaeT KONMYECTBO KaApOB C LXKUTTEPOM, 3HAYeHue
KOTOpPOro nonasio B JaHHbI AnanasoH, BblpaXXeHHOE B MpoLueHTax oT obuiero
Yyucna oTnpaBieHHbIX MAKeTOB™.

* MpnmeyaHune: B pacnpegeneHnm He y4mTbiBalOTCA NakeTbl, npuweawme
He Nno nopsiaky, MO3TOMY €eCnn Takoe CriydaeTcd, CyMMapHOe 3HayeHue
pacnpegeneHns MoxeT 6biTb MeHbLue 100%
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10.3.8 3aknapka «TCP/IP»
10.3.8.1 3aknaaka «9xo-TecTupoBaHue»

NMpumeyaHue: PyHKUMA  OOCTyNMHA B pacClUMPEHHOM  BapuaHTe
«AHanusaTtop», onuuns «10-Ax».

Oxo-TectmpoBaHue (Ping) npumeHsieTcs NS NPOBEPKM OOCTUXUMOCTU
onpeneneHHoro yarna ceTu. YCTPOMUCTBO, KOTOPOMY npefHasHavaeTca kagp,
€CII1 OHO CNocOBHO OTBeYaTb, OTBETUT Ha 3X0-3anpocC, NOCIAHHbIA COrflacHO
npotokony ICMP, 9x0-OTBETOM, MO KOTOPOMY MOXHO paccyutaTtb
ABYXCTOPOHHIONW 3aepXKy. Takke onpeaensaeTcs NpoLeHT NoTepb Kaapos.

Hactpounku Tecta 9xo-3anpoc

IP nonyyatensi — agpec nosiydatend - YCTPOMCTBA, Ha KoTopoe
nocbinatotcs ICMP-nakeTbl 4N NPOBEPKN €ro AOCTUXKUMOCTH;

Pa3smep kagpa, 6 —anvHa kagpa B Oantax; 4Ons ceTen, He
nogaepxmsarowmx Jumbo-kagpbl MakcMmanbHas OfivMHa Mofie3HON Harpysku
ICMP-nakeTa pasHa 1518 6auTa;

May3a — BpemMs oOXuaaHus OTBeTa Ha MNOCMaHHbIN NakeT, TecTta 3XO-
3anpoc, BblpaXXeHHOe B MUISIUCEKYHOAX.

N3mepeHus Tecta dxo-3anpoc

PesynbTtaTr TecTupoBaHus npegoctaBnsieTcs B Buae Tabnuubl, KoTopas
oTobOpaxaeT MHpopmMaumo No WecTn nocnegHUM 3anpocam, a Takke B Buae
CTaTUCTMKM 3@ BECb MNOCregHuU MHTepsan TecTupoBaHus. epBbii cTonbew
Tabnuubl otobpaxaeT HoMep 3anpoca. BTtoponm ctonbelr — cratyc 3anpoca,
KOTOPbIN MOXET NPUHMMATb 3HAYEHUS:

— 3anpoc — 6bin oTNpaBrieH 3X0-3anpoc, HO OTBET MOKa He NpULLEN;

— Mpowen — Ha ax0-3anpoc 6bIN NONy4YeH NPaBUSibHbIN OTBET;

— TaumayT — UCTEKII0 BpeMS OXUAAHUS OTBETA Ha 3X0-3anpoc;

— MMpepBaH — OXngaHMe oTBeTa Ha MNOCMAeaHUMKM 3Xo-3anpoc  6bino

NpepBaHO Nosib3oBaTeNEM.

Tpetnn crtonbeu oTobpaxaeT pa3mep MNOCMaHHOro kagpa B 6OaunTax.
UeTBepThIN ctonbel oTobpaxaeTt ABYXCTOPOHHIOK 3a0epxKy
pacrnpoCTpaHeHUs], BbIPAXXEHHYHO B MUSTINCEKYHOAX.

Mo pesynbTaTtam BbINOSIHEHUS 3XO-TECTUPOBAHUS NPEeAOCTaBnAlTCA
cnegywowine nsMepeHHble napameTpsbl:

OTnpaBneHo — KONMYeCTBO OTNPaBIIEHHbIX KaapoB;

Mony4yeHo — KONMYECTBO NOSTYyYEHHbIX KagpoB;

MoTepsAHO — KONMYECTBO NOTEPSHHBIX KAAPOB;

3apepxka

CpenHsaa — cpegHNasa 3agepxka B MUMNNUCEKYHOAX;
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MuHumanbHas — MUHMMarbHas 3ajepxXKa B MUJIJTUCEKYHOAX;,
MakcumanbHasa — MakcumansHas 3ajepxKa B MUJIJTUCEKYHOAX.

10.3.8.2 3aknagka «MapwpyT»

NMpumeyaHne: dDyHKUMA OocTynHa B paclUMPEHHOM  BapuaHTte
«AHanusaTtop», onuuns «10-Ax».

TecT MapLipyT npyumeHsaeTcsa And onpeaesieHns MapLpyToB NPOXOX4eHUS
kagpoB B ceTtax TCP/IP. B npouecce Tecta B CTpokax popmupyemon Tabnumupl
oTobpaxatTca MHPopmauma o060 BCex NPOMEXYTOYHbIX MapLupyTM3aTopax,
yepes KOTOopble NPOXOAUT Kaap Mo nyTU K KOHEYHOMY Y31y CeTu.

Hactpownku Tecta MapwpyT

IP nonyyaTtensa — IP-agpec nonyyatensi, KOHE4YHOro y3na ceTtu.

Pa3mep kagpa — anvHa kagpa B 6anrtax.

Maysa — Bpemsa oxmgaHna oTBeTa Ha 3arnpoc OT MPOMEXYTOYHOro yana
CEeTU, BblpaXXeHHoe B MUNINceKyHaax.

U3mepeHusn tecta Mapupyrt

PesynbTaT TecTupoBaHWs npefocTaBndeTca B Buae Tabnuubl, KOTopas
oTobpaxaeT WH@oOpMauMio O NPOMEXYTOYHbLIX Yy3nax. [lepBbin cTonbey,
Tabnmubl oToOpa)kaeT HOMEp MNPOMEXYTOYHOro yana. BTtopon crtonbeu —
IP-agpec npomexyToyHoro yana. B cnyyae ucteyeHusa BpeMEHU OXUOAHUS
OTBETa B CTPOKe oTobpaxaeTrca Hagnucb «Tammayt»*. Tpetunm crtonbey
oToOpaxkaeT 3a4epkKy OTKIMKa Yy3Ma, BbIPaXEHHY B MUNIMCEKyHAAX.
[MepemelleHmne no tabnuue nNpomMcxoguT MOCTPaHUYHO C MOMOLLbI CTPEeroK
«BBepx», «BHU3», pacnofioXXeHHbIX B NpaBon YacTu nosns «crtpaHuua NeXy,
nnbo BBEOS HOMEP CTPAHULbI BPYYHYIO B Nosie «cTpaHmua NeX».

* MpuMmeyvaHume: MHorne y3anbl ceTn BNoKMPYT BO3MOXXHOCTb OTBETOB Ha
kagpbol ICMP npoTokona, B Takmx crniydadax BbiBOAUTCA coobueHne
«TanmayTt».

10.3.8.3 3aknagka « DNS»

NMpumeyaHue: DyHKUMA  OocTynHa B paclUMPEHHOM  BapuaHTte
«AHanusartopy, onuma «10-A».

DNS (cuctema [OOMEHHbIX WMMEH) — pacnpeneneHHaa cuctema ans
nosiydeHnn nHdgopmauum o gomeHax. PyHKUMA no3sonseT nonyyatb IP-agpec
X0CTa Nno ero JOMeHHOMY UMEHM.
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HacTtpounku tecta DNS
Uma pomeHa — JOMeHHOEe UMA, MO KoTopoMy 6yaeT npoussedeH DNS-
3arnpoc.

Pe3ynbTtaTbl Tecta DNS
CraTtyc — TekyLmin cTaTyC BbINOSIHEHUS TECTA.
IP — nonyyeHHbIV IP-agpec gomeHa.

B Tecte DNS B none «Ctatyc» MOXET NpMHMMaTb crieayolmne 3HaueHus:

— MMpowen — TecT npowen ycnewHo n nony4yeH oreetT Ha DNS-3anpoc;

— B npouecce — otnpaBsneH DNS-3anpoc, Tect B 0XXnagaHun oTBETA;

— TanmayT — B npouecce 3anycka TecTa npousowsia ownbka
(HenpaBuUrbHOE UMSA OOMEHA U T. 4.);

— « » — TECT eLle He 3anycKarcs Hu pasy.

10.3.8.4 3aknapka «IP ckaHep»

MpumeuaHue: DyHKUMSA [OOCTYyNMHA B paclUMPEHHOM  BapuaHTe
«AHanusartopy, onuma «10-A».

dyHKkumsa «IP CkaHep» npegHasHadeHa Ans obHapyxeHus |P-agpecos
ceTu, KoTopble oTBeyaroT Ha ARP-3anpochl.

HacTtpounku tecta «IP CkaHep»

HayanbHbIV agpec — IP-agpec, HaynMHass C KOTOPOro MNpPOU3BOAUTCS
CKaHMpoBaHWe ceTu.

KoHeuHbIM apgpec — IP-agpec, KOTOpbIM 3akaH4YMBaeTCs CKaHMpOBaHWe
ceTw.

Bpems oxunaaHusa, Mc — Bpems oxungaHusa oteeta Ha ARP-3anpoc ot yana
CeTU, BblpaXXeHHOe B MUNInCceKyHaax.

Kon-Bo npo6 — konnyectBo ARP-3anpocoB, OoTnpaBnsieMbiXx OAHOMY y3ny
ceTw.

PesynbTaTtbl Tecta «IP CkaHep»

Mpowno — Bpems, npoweulee ¢ Hadana 3anycka tecta «IP ckaHHep».

OcTtanocb — BpeMsi, OCTaBLLUEECS A0 OKOHYaHUA TecTa «IP ckaHHep».

PesynbTaT TecTupoBaHua npeactaBneH B Buae Tabnuubl, KoTopas
oTobpaxaeT wuHpopmaumo o006 y3nax cetu. [lepBbin cTtonbey Tadbnuubl
oTobpaxaeT HoMep y3na, BTopon — ero IP-agpec.
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10.3.9 3aknagka «BERT»

MpumeuaHue: DyHKUMSA [OOCTyNMHA B paclUMPEHHOM  BapuaHTe
«AHanusartopy, onumsa «10-A».

BER Tect gBnsieTcs TeCTOM MNepBOro YPOBHS, KOTOPbIA MO3BONSAET
TeCTUpoBaTb KaHan Ha Hanudne OuToBbIX OWKNOOK. KoapduumeHT BuToBbIX
owmnbok (BER) paBeH OTHOWEHWMIO 4yucna MNpUHATBIX OGUT C owunbkamn K
obLLemMy Yncny NPUHATbIX OnT.

BER Tect He npegHasHayeH [ONA TeCTUPOBAHWA y4acTKOB CeTw,
cogepxalmx ceteBoe obopyaoBaHne BTOPOro U TPeTbero YpOBHA, T. K. NMpwu
3TOM ByayT NPOMUCXOANTL NOTEPU KagpoB Ha 3ToM 06opyaoBaHUM.

[Mpn TecTnpoBaHMM y4acTKka CeTu C 3aBOPOTOM Mo cxeme «A» (cMm. PucyHok
10.1.1), B yaaneHHom To4ke HeobxoaAnMO BKNOYaTh LWNend nepBoro ypoBHS.

Hactpownku tecta BERT

Tun nocnepoBaTenbHOCTU — BLIOOP TMna nocneaoBaTenbHOCTH:
nonb3oBaTenbckas, 3agasaemasa B norne [M.Mocn., MNCIN 2% -1, 2**-1, 2%°-1,
22 -1, 22 -1, 2 -1, CRTP.

Monb3oBaTtenbckana — 32 6uTa NonNb3oBaTENbLCKON NOCNeaoBaTeNbHOCTH.

Pa3mep Kagpa — anvHa Kagpos, BblpaXXeHHasi B 6anTax, reHepupyemMbix B
TecTe.

EA. namepeHusa Harpysku — BblIbop eauHuL, U3BMEPEHUS!, B KOTOPbIX ByaeT
3agaBaTbCs 3Ha4YeHue Harpysku: %, Kbut/c, MéuT/c.

Harpy3ka — 3HayeHne Harpysku.

OnuTenbHOCTb — BpEMEHHOW  MHTepBar, 3afdaHHbini B dopmarte
«4Y4:MM:CC», B TEYEHME KOTOPOro NpoxoauT TecT. Ecnn 3HayeHne paBHO Hynto,
TO TEeCT naet 6eckoHeYHo.

OTcTtyn, 6anT — oTCcTYn B Hantax nocne nons npeamdyna, nocne KOTOpPoro
Ha4YMHaeTCs BCTaBKa TECTOBOW NOCea0BaTENbHOCTM.

OXxunaaHue CUHXp., MC — BpEMSI B MUSSIMCEKYHOAX, B TEYEHUE KOTOPOro
TecTep OXXMAAeT CUHXPOHM3ALNKU C TECTOBOM NOCNEea0BaTENbHOCTbIO.

U3amepeHunsa tecta BERT

Bpems

OT Havyana — Bpems, npollegliee ¢ Havyana 3anycka BER TecTa.

[o OKOHY. — Bpemsd, ocTaBLueecs 40 okoHYaHus BER TecTa.

RX OUT — KONNMYECTBO NPUHATbLIX OUT.

Rx ebits — konn4ecTBo NPUHATLIX BUT C owMBkamu.

BER — oTHOWeHWe 4ncna NpuHATbIX 6UT ¢ owmnbkamm K obliemy ymcny
NPUHATBIX OUT.

LSS — KkonnuyecTBO CeKyHO C OTCYTCTBMEM CUHXPOHM3aLUMKU C TeCTOBOW
nocnenoBaTenbHOCTLIO.
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LOS — KONMMYeCcTBO CEKYH[, C OTCYTCTBUEM CUHXPOHU3ALUMN C JINHUEN.

LSS, % — oTHOWlEeHNe BpeMeHu, B Te4deHMe KOTOpPOoro OTCyTCcTBOBana
CUHXPOHM3aUUs C TECTOBOM MNOCIeaoBaTeNIbHOCTLIO, KO BPEMEHM OT Havana
TecTa.

LOS, % — oTHOWeEHNe BpeMeHu, B TeyeHue KOTOpPOoro OTCyTCcTBOBarna
CUHXPOHM3aUUs C NMMHMEN, KO BpEMEHW OT Hayana Tecra.

10.3.10 3aknaaka «TecT Tpacuka»

NMpumeyaHue: PyHKUMS  [OOCTYyNHA B paclUMPEHHOM  BapuaHTe
«AHanusaTtop», onuuns «10-Ax».

Tect Tpadmka saBnaeTcd Hambonee npocTbiM U3 BCEX TECTOB,
peanuM3oBaHHbIX B nNpubope, C MOMOLLUBID KOTOPOr0 MOXHO MNPOBEPUTH
CNOCOBHOCTb KaHarna K nepegayve gaHHbIx. Bo Bpemsi Tecta, B COOTBETCTBUM C
BbIGpaHHOW Harpy3kon 1 pasmMepom KagpoB, reHepupyeTcsa Tpaduk B TeyeHmne
3alaHHOrO0 BPEMEHW, U aHanu3upyrTCa NoTepu KagpoB, 3ajepxka WU
NaKeTHbIN IKUTTEP.

TecT Tpaduka MoxeT ObITb NPOBEAEH AN NPOBEPKU KaK CUMMETPUYHBIX,
TaK U aCCUMETPUYHbIX KaHarnoB.

10.3.10.1 3aknaaka «CUMMETPUYHBINY

TecT Tpadumka anst CAMMETPUYHbIX KaHaroB.
MogknoveHne npubopa ocyulectenseTca no cxeme «A» (cM. PucyHok
10.1.1).

HacTtpouku Tecta Tpacuka ona CUMMeTPUYHbIX KaHanoB

O6nacTtb «3aronoBoK»
pynna coOepXuT OAuHaKoBble MOSiA HaCTpPOeK [ANns BCeX TeCToB C
reHepauuen Tpadpuka. OnmcaHme HaxogmTcs B NyHkTe 10.3.5.2.

O6nacTtb «JOoNOSIHUTENBHO»

Tun Harpy3ku — napameTp He wucnonb3yetcda. B Tecte reHepupyetcs
NOCTOAHHAs Harpys3ka.

EA. namepeHus Harpysku — Bolbop equHuL, M3MEpPEHNs, B KOTOpPbIX ByaeT
BBOAUTLCS 3HaYeHue B none «Harpyskar.

Harpy3ka — Benn4ynHa Harpysku.

Mopor FLR — nopor onsa BenuumHbl KoadhduuneHTa notepb Kagpos, AN
NPUHATUS peLleHnst O NPOXOXAEHUM TeCTa.
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OnuHa nakeTa, 6 — AnMHa KagpoB, BblpaXeHHasi B 6anTax, reHepmpyemMbix
B TecTe.

OnuTenbHOCTb — BpEMEHHOW  MHTepBar, 3afdaHHbini B dopmarte
«Y4:MM:CC», B T€YEHNE KOTOPOro NPOXoanT TecT. Ecnu 3HayeHne paBHO HynIo,
TO TECT naeT 6eckoHeYHo.

O6y4yeHMe, MC —BpeMA B MUNIUCEKYHOAX, KOTOPOE OXuaaeT TecTep
nocne oTnpasku oby4vatuiero Learning kagpa unn ARP-3anpoca Ao Havana
nepenayun TeCToBbIX KagpoB.

UHTepBan, Mc — BpemMs B MWUINIMCEKYHOAX, B TeYeHMe KOTOpOoro Tecrep
OXuaaeT Bo3BpaTa OTNpaBfiEHHbIX TECTOBbLIX KAaApOB U3 CETU.

MU3mepeHuns Tecta Tpadmka gna CUMMeETPUYHbIX KaHarnoB

O6nacTtb «M3mepeHns»
OT Hayana — Bpewms, npoLlejllee ¢ Hayana 3anycka Tecta Tpaduka.
[ o oKkOHYaHUA — BpeMsl, OCTaBLLUeecs 40 OKOHYaHUA TecTa Tpaduka.
Mocne 3aBeplweHna Tecta B none «CtaTtyc» BbIBOOUTCA OOHO U3
BO3MO>XHbIX COOBLLEHNNA:
— TecT ycnewHoO NpouaeH — TeCT NpornaeH N Ons OaHHOW Harpysku Bce
Kagpbl npowsin 6e3 noTeps;

— OwunbKKM B TecTe — BO BPEMS MPOXOXKAEHUS TECTA BO3HUKIN OLLNGOKM;

— [peBbllWeH ypoBeHb NOTEPb — BENMYMHA  KOIPUMUMEHTA  NOTEpPb
KagpoB NpeBbICUa YCTAHOBIIEHHbIN MOPOT.

TX Kagpbl — KONNMYECTBO NepefaHHbIX KaapoB.

RX Kagapbl — KONNYECTBO NPUHSATBLIX KAapOoB.

Tx 6anUT — KONNM4YecTBO NepedaHHbIX 6anT.

Vrt — Tekywiasa CKOpOCTb TecToBOoro Tpadmka. CueTumk oTobpaxaet
NHOPMaLNIO TONBbKO BO BPEMSA NPOBEAEHUS TecTa.

PDV — 3Ha4yeHue cpeHero NakeTHoro mpxurrepa.

3agepKKa — 3Ha4YeHne 3aePXKKN.

NMoTepn* — KONNYECTBO MNOTEPSIHHBLIX 0anT, paBHOE pasHULE MexXay
nepegaHHbIM U NPUHATLIM KONUYECTBOM, oTobpaxaeTcs B cTtonbue «Kon-Bo».
B ctonbue «Koadh» otobparkaetcs KoadpdrUNEHT NOTEPD.

Runt — kONM4ecTBO MNPUHATBIX KagpoB ANIMHOW MeHee 64 ©Gant c
NpaBUNIbHON KOHTPOSMbHOW CyMMoW, oTobpaxaetcs B ctonbue «Kon-Box». B
ctonbue «Koad» oTobpaxaeTcs KOIPPULMEHT TakMX OLLUMOOYHBIX KaapOoB.

Jabber — konM4ecTBO MPUHATBLIX KagpoB AnvHon OGonee 1518 Gawnt cC
HenpaBuNbHOW KOHTPOSbHOM CyMMOW, oTobpaxaeTtcs B ctonbue «Kon-Bo». B
ctonbue «Koac» oTobpaxaeTcs KOIPPUUMEHT TakMX OLUMOBOYHBIX KaZapOB.

CRC — KONN4ecTBO MPUHATLIX KAAPOB C OLUMBOYHON KOHTPOSBHOM CYMMOW,
oToOpaxaetca B cTtonbue «Komn-Bo». B ctonbue «Koach» otobGpaxkaeTtcs
KO3 PULMEHT TaKkMX OLUMOOYHBIX KaapoB.

Ow. Kapgpbl — obuiee KONMYECTBO NPUHATLIX KagpoB ¢ owmnbkamn (Runts,

a4




Jabber, CRC), otobpaxaeTtca B ctonbdbue «Kon-Bo». B ctonbue «Koad»
oTobpaxaeTca KoadpnUMEHT OLLMBOK.

Pause — obuiee KonmyecTBO KagpoB Naysbl.

* [lpumeyaHme: Bo Bpemsi NnpoBeaeHnst Tecta 3Ha4YeHne NoTepb gaxe npu
NX OTCYTCTBMM MOXET MOKa3biBaTb BENMUYMHY OTIIMYHYIKO OT HYNS, YTO CBSI3aHO
C 3agepXkamu nepegadn mHdopmaumm B KaHane, a Takke B nepegarolem U
npuemMHoMm Bydepe.

10.3.10.2 3aknagka «ACUMMETPUYHbIN»
TecT Tpadmka Ana aCUMMETPUYHbIX KaHanoB

NMpumeyaHue: TecT Tpadmka ONA aCCUMMETPUYHBIX KaHasrioB ABNSETCA
onumen npnbopa «10-AT».

MogknioyeHne npubopa ocyuwecTensetTca no cxeme «B» (cM. PucyHok
10.1.1).

HacTtpoikn Tecta Tpacmka ans aCMMMeTPUUHbIX KaHanoB

3aknapku «HacTponku ncxopsiuero notoka», 3aknagka «HacTpomnku
BXOAsILLLEero NoToka»

3aknagka «HacTpoukun ucxopswero noToka» 3ajaeT napamMeTpbl U
3Ha4YeHNA ONA UCXOAALLEro NoToKa, U3 TEKYLLEero nopta B yaarieHHYH TOYKY.

3aknagka «HacTtpoukun Bxopasilero noTokKa» 3ajaeT napamMeTpbl U
3Ha4YeHna ONna BXOAALWEro noToka, U3 yaaneHHOW TOYKM B TEKYLLMIA NOPT.

O6nacTtb «3aronoBoOK»

pynna copepXuT OOuMHaKoBble MOMA HACTpPOeK [ANns BCeX TeCToB C
reHepauuen Tpadguka. OnmcaHne Haxogutca B nyHkTe 9.3.5.2, 3a
NCKITIOYEHNEM:

ARP-3anpoc — oyHkumus onpegenedna MAC-agpeca BKIOYeHa Bcerga.
Tect obmeHMBaeTCca WHMoOpMaunen ynpasneHna n TenemeTpuen noBepx
TpeTbero ypoBHS.

O6nacTtb «[JONOSIHUTENBHO»

EA. namepeHus — BbIbop eanHUL M3MEPEHUS B KOTOPbIX ByaeT BBOAUTLCS
3Ha4yeHue B none «Harpyska».

Harpy3ska — BennuymHa Harpysku.

OnunHa nakeTa, 6 — AnvMHa KagpoB, BblpaXeHHasi B 6anTax, reHepmpyemMbix
B TecTe.
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Mopor FLR — nopor onsa BenuuuHbl KoadduuneHTa notepb Kagpos, AN
NPUHATUSA peLleHns O NPOXOXAEeHUU TecTa.

3aknagka «O6Lwwue HaCTPOMUKN»

OnntenbHOCTb — BPpEMEHHOW  WHTepBar, 3agaHHblM B doopmarte
«Y4Y4:MM:CC», B TeY4EeHNEe KOTOPOro NpoxXoamuT TecT. Ecnu 3HayeHne paBHO HYJIO,
TO TecT naet 6eCcKoHeYHo.

O6y4yeHue, MC —BpeMA B MUNIUCEKYHOAX, KOTOPOE OXuoaeT TecTep
nocne oTnpasku oby4vatowiero Learning kagpa unn ARP-3anpoca Ao Havana
nepenayv TeCToBbIX KagpoB.

MUHTepBan, Mc — BpemMs B MUINIMCEKYHOAX, B TeYeHMe KOTOpOoro Tecrep
OXuaaeT Bo3BpaTta OTrnpaBfeHHbIX TECTOBbIX KaapoB N3 CeTW.

HanpaBneHue nepepaum — BuIOOp pexuma pabotbl Tecta. Moxer
NPUHUMAaTb 3HAYEHNA:

— Ucxopawmm — BKNIOYEH peXxnm nepegadn AaHHbIX U3 TeKywero nopra B

yOaneHHy TOYKY;

— Bxoasawmm — BKNIOYEH pexnum nepedadn AaHHbIX U3 yaaneHHOW TOYKN B

TEKYLLMIA MopT;

— ObGa — BKIMOYEH pPEXNM OOHOBPEMEHHOW Nepeaaydn AaHHbIX N3 TEKYLLEro

nopTta B y4asrieHHYI TOYKY U U3 yaaneHHOW TOYKM B TEKYLMI NOPT;

MSMGPEHMH TecTa Tpa(bvu(a Ansd aCUMMeTPU4YHbIX KaHalnoB

3aknapgka «MamepeHusa»

OcTtanocb — Bpems, NpoLllefLlee ¢ Havana 3anycka Tecrta Tpaduka.

Mpowno — Bpems, ocTaBlLLUeecs A0 OKOHYaHUS TecTa Tpaduka.

Mocne 3aBeplweHna Tecta B none «CtaTtyc» BbIBOOUTCA OOHO U3
BO3MOXHbIX COOBOLLEHNIA:

— TecT ycnewHoO npouaeH — TeCT NponaeH N ONA OaHHOW Harpysku Bce

Kagpbl npownin 6e3 noTepsb;

— OwunbKKU B Tecte — BO BPEMSI MPOXOXKAEHUS TECTA BO3HUKIN OLLNGOKU;

MNMpeBbilWeH ypoBeHb NOTEPb — BENMMYMHA KO3 PMLUMEHTA NOTEPL KaapoB
npeBbICUIIa YCTAHOBIIEHHbIN MOPOT.

O6nactb «CTtaTUCTMKa BXOASLLEro NoToka»
Tabnuua Ona oTobpaXeHus 3HayYeHUW napameTpoB ANA  BXoAsLlero
NOTOKa, U3 yaarieHHOW TOYKM B TEKYLLMI NOPT.

O6nacTtb «CtaTncTrUKa ncxopsdilero noToka»
Tabnuua gna oTtobpaxeHust 3Ha4YeHur napameTpoB AN WUCXOASLLEro
MOTOKA, U3 TeKyLLEero nopra B yaaneHHY TOYKY.
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CTaTUCTMKM BXOASILLEr0 M WUCXOASLEro MNOTOKOB MO NapameTpam

aHanorn4yHbl CTaTUCTUKE CUMMETPUYHOIO TecTa Tpaduka, 3a UCKIMIOYEHNEM:
RX Kagpbl — KONMYECTBO NPUHATBLIX KaOpOB BO BTOPOWN TOUKE.
OLHOCTOPOHHSAS 3aaepKka He M3MepsieTCs.

I'Ipumeqal-wle: Bo BpeMA npoeeaeHnd Tecta aCMMMETPUYHbIX KaHalloB
3Ha4eHne rnapameTpos, NMoJyy4eHHbIX Ha y,qaneHHon TO4YKe, HE OTO6pa)KaeTCFI.

10.3.11 3aknapka «OAM»

C nomouwbto cpyHKumin npotokona OAM npubop MAKC-EMBK nossonsiet
oTobpaxaTb MHPOPMaLMIO O NOLAEPKMBAEMbIX pexmMmax paboTbl yaaneHHoM
CTOPOHbI, a TaKXe BKINIYaTb PeXuM wrenda B yaaneHHoM TOYKe.

O6nacTtb «HacTponku»

Pexnm OAM — BuiGop pexuma OAM anga  pgaHHOro nopTta  MOXeET
APUHMMATb 3HAYEHNS:

— AKTUBHbIA — NOpPT MOXeT oTBeyaTb Ha OAM KomMaHAbl OT yadaneHHbIX
YCTPOWCTB, nepuogudeckn nocbinaetr komaHabl OAM obGHapyxeHus
yaaneHHblx yctponcte (OAM discovery), a Takke MOXET BKNHOYaTb
Luriend nepBoro ypoBHS Ha yaarieHHOM YCTPOMCTBE;

— MaccuBHbIN — NOPT MOXET TONbKo oTtBedaTb Ha OAM komaHabl OT
yAaneHHbIX YCTPOWCTB;

— BbIKnoYeH — yHKUNA BbIKNIOYEHa.

O6nactb «PesynbtaTt»

Ob6nactb oTobpaxaeT pexxmmbl paboTbl U HACTPOWKN YaaneHHOW CTOPOHbI.

MAC-appec — MAC-agpec obHapy>XeHHOro yaaneHHoro ycTpomcTaa.

NMpounsBoauTenb — YHUKalbHbI NOEHTUMUKATOP yAarIeHHOro yCTponucTaa.

YpaaneHHbIn wnend — nogaepxkka  BKIIOYEHUA  PYHKUMM  winenda
yOaneHHbIM YCTPOMCTBOM.

Pexunm OAM — pexxum OAM  ypaneHHoro yctpouctBa. CocTodAHUSA
aHanorn4Hbl Hallen oNMCcCaHuIo BbiLle.

Unidirectional — nogaepxka OAHOHanpaBfIEHHOro coegnHeHus
yaarneHHoro yCcTpoucTBa.

Linkev (Link events) — nogaepxka yBEOOMITEHUN 006 omnbkax
coeauHeHus yaaneHHoro yCcTponcTaa.

Ecnn yganeHHoe ycTpoMCTBO nogaepXuBaeT QYHKUMIO  BKIHOYEHUS
Lnendga, ero MOXXHO BKIHOYUTb UMW BbIKMIOYUTE C MOMOLLLIO KHOMOK «CTapT»
n «Crony.

NMpumevaHue: [lepen npoBegeHMeM TeCTOB C reHepauuen Tpadumka
dyHkumo OAM Ha nopTy, KoTopbi ByaeT reHepupoBaTb TECTOBLIN Tpadiuk,
Heo6XxoaMMO BbIKOYaTb UMW NEPEBOLUTL B «MACCUBHbLINY PEXUM paboThbl.
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10.3.12 3aknaaka «LlWnend»

3aknagka «lUnend» oToOpakaeT HACTPOMKM W COCTOSIHUE (PYHKLMM
«Wnend». MNpnbop nogknoyaeTca K CeTU WK CeTeBOMYy YCTPOWCTBY MO
cxeme «C» (cm. PucyHke 10.1.3).

BkntoveHne ¢yHkumn «Llnenc» c nomollblo KnaeBuaTypbl OMMCaHO B
n. 10.2.2

®yHkuma «LWnend» nossonser BLINOMHATL TecTMpoBaHue ceTn 6e3
N3MEHEHUS €€ HacCTpOeK, KOTOpOe MOXeT OCYLEeCTBASATbCSA Ha pasHbIX
ypoBHAX mogenu OSI: dunsnyeckom, KaHarnbHOM, CETEBOM U TPAHCMOPTHOM.
Ana obpasoBaHns wnenda HeobxoAMMO HaxaTb Ha OOHY W3 KHOMOK:
«YpoBeHb 1», «YpoBeHb 2», «YpoBeHb 3», «YpoBeHb 4» B nporpamme
yAaneHHoro ynpasneHnsa ong Bblbopa COOTBETCTBYHOLLENO YPOBHS wrenda.

O6nacTtb «HacTpoku ypoBeHb 2»

[Mpn BKMOYEHUMM wWrenda BTOPOro YPOBHA aBTOMaATUYECKUM [enaeTcs
nepecrtaHoBka nonen kagpa MAC-agpec UCTOYHMKA M norydaTena mexagy
cobon, ecnu He ycTaHoBMEHbI rankn «3ameHa MAC».

3ameHa MAC — npu ycTaHoBKe (priaroB HanpoTue nosien «OTnpaBuTena»
n «Monyyarena» npoucxogut 3ameHa MAC-agpecoB WCTOYHMKA W
nonyvatens B NpuMHATBLIX Kagpax Ha MAC-agpeca UCTOYHMKA M nonyvaTend,
3aJaHHble B COOTBETCTBYIOLLMNX NONAX.

OtnpaBuTtens — 3agaé€t HoBbI MAC-agpec oTnpaBuUTens.

NMonyyaTtens — 3agaét HoBbI MAC-agpec nony4varens.

3ameHa VLAN ID — chnar BkntoyeHna 3ameHbl ngeHtndgpukatopa VLAN ID.
[Monne VLANID B nMpuHATOM nakeTe 3aMEHSIETCs Ha 3HadeHne U3
COOTBETCTBYHOLLEro rnosns.

3amMeHa npuopuTeTa — 3amMeHa npuopuTeTa nepegasaemMoro Tpaduvka
(onsa crangapta IEEE 802.1p). lNone PCP B npuHATOM nakeTe 3amMeHsSeTcH Ha
3Ha4yeHune U3 COOTBETCTBYIOLLEro MNoss.

O6nacTtb «HacTponkun ypoBeHb 3»

[Mpn BKMOYEHUM WNenda TpeTbero YpPOBHA aBTOMATUYECKU [aernaeTcd
nepecTaHoBKa nonen kagpa IP-agpec UCTOYHUKA U nonyyaTens mexagy cobown,
€CNnun He yCTaHoBMeHbI dniarn «3ameHa IP».

3ameHa IP — npu yctaHoBke c¢naroB HanpoTue nonen «OTnpaBuTensa» u
«Monyyatena» npoucxoauT 3ameHa IP-agpecoB UCTOYHMKA W nofiydaTens B
NPUHATBIX Kagpax Ha |P-agpeca WCTOYHMKA W nonydaTtens, 3afdaHHble B
COOTBETCTBYHOLLNX MNOSISAX.

OtnpaBuTens — 3agaeT HOBbIN IP-agpec oTnpaBuUTens.

Mony4yaTtensa — 3agaeT HOBbIV IP-agpec nonyyarens.

3ameHa ToS — ycTaHOBKa (oriara  BknYaeT 3ameHy ToS 6anta
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napameTpoB QO0S. lNpu BkntoveHnn cnara Gnokupyetca yctaHoBka DSCP, a
ee 3HayeHne urHopupyetcs. [NogpobHoe onucaHue nonen cm. RFC 791.
HasaHne 6utoB B TOS GanTte npuBegeHsl B Tabnvue A.1 MNpunoxeHue A.

ToS —none 3agaetr HoBoe 3HadyeHne ©OutoB TO-T3 B ToS 6Gante.
OTtobpaxaeTca B ABOUYHOM dhopmMe U MOXET npuHMmatb 3HadveHumsa 0000,
0001, 0010, 0100, 1000.

Precedence — 3apaet HoBoe 3HavyeHune outbl PO-P2 B ToS bante. MoxeTt
npuHMMaTb 3HaveHnss oT 0 go 7. CoOOTBETCTBUA 3HAYEHUM WU Ha3BaHUN
npuopuTeToB npueeaeHsl B Tabnuue A.2 lMNpunoxerHune A.

3ameHa DSCP — yctaHoBka (pnara Bknwo4vaeTr 3ameHy DSCP 6Ganta
napameTpoB QoS. lNpwn BkNoYeHUM conara dnokupyeTca yctaHoBka ToS, a ee
3HayeHne wurHopupyetcd. HassaHue 6utoB B DSCP 6ante npueBedeHbl B
Tabnuue A.3 lMNMpunoxeHne A. lNone MoxeT npMHUMaThb 3HadeHue ot 0 go 64,
n otobpaxaetr 6 crapwmux 6ut DSO0-DS5 wn3 cootBetcTBylowWwero 6anta
3aronoBka kKagpa B ABoudHOM doopme. Takke oTobpaxaeTca nuTepHas
abbpesnatypa ([MogpobHoe onucaHne cm. RFC 2474, RFC 2597).
CooTtBeTcTBME 3Ha4YeHU n HasBaHu DSCP npuseaeHbl B Tabnmuax A.4 n A.5
[MpunoxeHus A.

10.3.13 3aknapka «OnTnyeckuun TecT»

Mpumeyvanue: PyHkums MoHutopuHr (DDM) gocTynHa B paclUMpPEHHOM
BapunaHTe «AHanusaTtop», onunst «10-Ax».

®dyHKkuna obecneuymBaeT oToOpaxeHue WHdopMauum 06 OCHOBHbIX
xapaktepuctnkax SFP mogynen u  KOHTPOSib MapamMeTpoB B pexume
pearibHOro BpeEMeHM.

O6nacTtb «SFP moaynb A»

NMpousBogutens — nponssoautens SFP mogynsa. [Npu BbIHyTOM Moayne
none otobpaxaeT 3HayeHue «HeT SFP mogynsay.

CepuiHbIN HOMEpP — CEPUNHBIN  HOMEP MOAYNa MO  HOMEeHKnaType
npoussoanTens.

PeBu3ua — sepcus moayrns no HOMeHKaType npovussoauTens.

[ata — gata nponsBoacTea.

Homep napTtuum — Homep napTum mMoayns no HOMEHKaType
npoussoanTens.

OnunHa BonHbl — paboyvasa anvHa BonHbl SFP Moayns BblpakeHHasi B HM.

MoHuTopuHr (DDM)*
®dyHKUMA obecneymBaeT KOHTPOSb MNapamMeTpoB BXOAHOW W BbIXOOHOM
ONTMYECKOM MOLLHOCTU N TemnepaTtypbl BHyTpu SFP mogyns.
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B npouecce npoBefeHusi Tecta pesynbTatbl MNpeacTaBnslTCca B Buae
Tabnuupbl, NONs KOTOPOW 3arnofHSAKTCA aBTOMaTUYECKM B COOTBETCTBUU C
pesynbTaTamMmm U3MepeHUn.

TemMmnepaTypa — Tekyllee 3HadeHne TemnepaTtypbl BHYTPU MOAynNs,
namepeHHoe B °C.

P BX. — TeKkyllee Uu3aMepeHHoe 3HaYyeHne BXOLHON MOLLHOCTU ONTUYECKOro
curHana, namepeHHoe B MBT n B abwm.

P BbIX. —TeKkywee W3MEepPeHHoe 3HayYeHue BbIXOOAHOM  MOLLHOCTHU
ONTUYECKOro curHana, namepeHHoe B MBT n B abm.

*NMpumeyaHune: He Bce SPF moaynu noggepXueatot yHKUMIO LmpoBoro
KOHTPONA NnapamMeTpos.

10.3.14 3aknapgka «lMapameTpbl HTepdencoB»

3aknagka «MapameTpbl uHTepcpenca (Mopt A)» oTobpaxkaeT HACTPOMKMK
OS5 N3MepUTENBLHOro nopTa.

CkopocTb coeauMHeHUst — BbIOOP CKOPOCTU nepefayn AaHHbIX. [1pu
yctaHoBke ranok «10», «100», «1000», coeguHeHue KoHUrypupyetcsa
aBTOMaTU4YECKN Ha MaKCUMaribHOM BO3MOXHOW M3 BblOpaHHbLIX CKOPOCTEWN.
[Mpn ycTaHOBKE TOMBKO OOHOW TrankMm CcoeduHEHWe KOHUrypupyeTcs
NPUHYANTENBHO ANA BblIGpaHHOW CKOPOCTU®.

OynnekcHocTb — BbI6oOp pexuma coeanHenus nonygynnekc (half duplex),
nonHbin gynnekc (full duplex), npu ycTaHOBKE COOTBETCTBYIOLMX (ONAXKOB
«HDX» nnu «FDX», nnbo aBTOMaTMYeCKU, NpuU OAHOBPEMEHHOW YCTaHOBKE
obounx hnaxkos.

MAC Aapec — MAC-agpec HacTpanBaemMoro noprta**;

DHCP*** — npn BkntoyeHHon doyHKumMK, IP-agpec nopta, macka noacetn u
apyrve napametpbl 6yoyT nony4vyeHbl aBTomaTmyeckm ot cepsepa DHCP.

IP Aapec — IP-agpec nogcety;

Macka nogceTtun — macka noacetu;

LWno3 — wnwo3 noacety;

* MpumeyvaHue: Npu onTnyeckom coeanHeHnn yepes SFP-moaynu, Beibop
CKOPOCTU Nepefayn Bcerga ocyllectansiercs astomatudeckn Ha 1000 Mout/c
BHE 3aBMCUMOCTW OT YCTaHOBJIEHHbIX ranok.

** MpumeyaHue: Hosoe 3HauyeHne MAC-agpeca noprta BCTynaeT B Cuny
TONbKO Mocsie nepesarpyskun npudopa.

*** TMpumevaHue: [lpn BkOYeHHOM QyHKUMK Lnend Ha [JgaHHOM
nHTepdgence npotokon DHCP paboratb He 6Gyger. Heobxogumo
npeaBapuTenbHO BbIKIOYUTDE LWNend 1 Nosny4YnTb HacTporkm no DHCP.
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HacTtpounku VLAN

VLAN kon-Bo* — BKMoyeHue/BbikntovyeHne napameTtpos VLAN (B
cooTBeTCTBMM cO cTaHgaptamu |EEE 802.1q, IEEE 802.1p). MoxeTt
npuHMMaTb 3HadeHue pasHoe konudectBy VLAN TterosB ot 0 go 3, kotopble
Heobxoaumo BcTaBuTb B Kagp. [lpu 3HavyeHun pasBHom O, Tpaduk
reHepupyeTtcs 6e3 VLAN.

TPID — ngeHTndmkaTop npoToKona TermpoBaHus.

PCP — npuoputeT nepepaBaemoro Tpadwumka (ans craHgapta |EEE
802.1p).

VID — ngeHtudukatop VLAN gnunHonm 4 6Ganta, MOXHO ycTaHaBnmMBaTb
3HayeHua B AmanasoHe 0-4095.

* MpumevaHue: OgHa meTka VLAN 3aHumaeT 4 6anTta. [Npn BKNHOYEHHbIX
meTkax VLAN, mn3-za yBenMYeHUs OfIMHbI MNOSIEN 3arnoSfIHEHUS KagpoB
MUHMMarnbHbIE ONUHbI ByayT coctaBnsaTb 68 6ant ana ogHoro VLAN-Tera, 72
Ganta — gna gByx, 76 6amt — ana Tpex. Npu ycTaHOBKE MEHbLUMX ANWUH
KagpoB B TecTax C reHepaumen Tpadumka 6ygeT BblgaBaTbCs cooblieHne o6
owndbke. Tect RFC2544 co 3HayeHMs MU ONMH KagpoB MO YMOMYaHUKo (C
ASIMHOM KaapoBs 64 6anT) 3anyckaTbcsa He byaer.

Hactpoukn MPLS

MpumeyaHue: YnpaeneHne HacTpoukamn MPLS gaBnsgeTcs onuuen
npubopa «10-MPLS».

MPLS kon-Bo** — BkItouYeHue/BbIKNOYEHNe napameTtpoB MPLS. MoxeTt
npuHUMaTb 3HadeHue paBHoe kosnmdectBy MPLS metok ot 0 go 3. [lpwm
3Ha4yeHuu, pasHom 0, Tpaduk reHepupyeTcsa 6e3 MPLS meTok.

3Ha4yeHune — 3Ha4YEHNEe METKN.

QoS — knacc obecnyxmnBaHusa nakeTa.

TTL — BpemMsa XU3HW nakeTa.

**Mpumevanune: OgHa meTka MPLS 3aHumaeT 4 6anta. [pu BKIIOYEHHbIX
mMeTkax MPLS, wun3-3a yBennyeHuss ASIMHbl MNONen 3anofIHeHUs Kaapos
MUHMManbHblE OnnHbl ByayT coctaBnaTb 68 6ant ana ogHoro MPLS-Tera, 72
Ganta — gna gByx, 76 6ant — gna Tpex. [lpn ycTaHOBKE MEHbLUMX AOSfNH
KagpoB B TecTax C reHepauuen Tpadvka dygeT BblgaBatbcs coobuieHmne o6
owndbke. Tect RFC2544 co 3HayeHuMsMn ONVMH KagpoB MO yMOMNYaHuio (C
AnvHON KagpoB 64 6anT) 3anyckaTtbcs He byaer.

[Mpn ogHoBpemMeHHOM BKItoveHUn mMeTtok VLAN n MPLS mMuHuMmanbHas
ANVHa Kagpa yBenninBaeTcd CyMMapHoO.

10.3.15 3aknagka «Ctatuctuka»

Mpubop HakannMBaeT CTaTUCTUKY MO NMPUHSATLIM U OTMPaBMEHHbIM Kagpam
C pasgeneHneMm uHdopmauun no ypoBHSAM, NO TUNaM Kagpos, Mo pasMepam
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KagpoB, a Takke OWMBOYHbIM Kagpam.

CrtaTtuctuka «Oowme»

Kagpbi (MopT A) RX — 4nCrno NpuHATBIX Kagpos.
Kagpsbl (MopTt A) TX — 4ncno nepeaaHHbIX Kagpos.
Bautbl (MopT A) RX — 4uncno npuHATLIX 6anToB.
Bautbl (MopTt A) TX — 4ncno nepegaHHbIX 6anTos.

ABTOMaTnyeckoe OOHyneHMe — T1pu  YCTaAHOBMEHHOM  donare
ocyLllecTenaeTca cbpoc BCen CTaTUCTMKM NPU KaXKaoM HOBOM 3anycke noboro
Tecta c reHepaumen Tpadumka («RFC 2544 «Tect Tpadmka», «lakeTHbIN
AxuTTep», «MHOronoTo4yHocTby», «BERT»).

[Ons cbpoca BCex HAKOMMEHHbIX 3HAYeHUM CTaTUCTUKM Heobxoammo
Ha)kaTb Knasuwy «COpoc CTaTUCTUKUY.

[na coxpaHeHus oTyeTa CTaTUCTUKM Heobxoammo HaxaTb «CoXpaHUTb
oT4YeT», BBECTU UMS banna n HaxaTb «OK».

Crtatnctuka «CKopoctb»

L1 (MopT A) — CKOPOCTb Ha NpuemMe U Ha nepegadve A5 0O6OMX NOPTOB MO
NepBOMY YPOBHIO, BblpaXKeHHas B 6uT/c.

L2 (MopT A) — CKOPOCTb Ha NpuemMe U Ha nepegadve A5 oO6OMX NOPTOB MO
BTOPOMY YPOBHIO, BblpaXeHHass B 0OuT/c. 3HayeHne CKOpPOCTM MOXHO
NHTEPNPEeTMPOBaTb KaK MrHOBEHHbIE 3HA4YeHNA MHAOPMALMOHHBIX CKOPOCTEN
npyemMa w nepefadn [daHHbiX 6e3 ydveTa npeambynbl, MeXKagpoBOro
WHTepBana v pasgenutens Hadana kagpa.

MakcnmanbHas CKOpOCTb BTOPOro YPOBHS Ha MHTepdencax BblYUCSETCA
no doopmyrne:

Vi :Vf X S y
(S+P+SFD + IFG)

roe

V, — UHPOpMaLMOHHAA CKOPOCTb;

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

S — anvHa kagpa;

P — npeambyna (7 6uT);

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

L3 (MopT A) — CKOPOCTb Ha NpuemMe U Ha nepegadve A5 0d6oOMX NOPTOB MO
TPeETbEMY YPOBHIO, Bblpa)KeHHas B OuT/C.

Cratuctuka «Tunbl KagpoB»

Broadcast (MopTt A) — Kagpbl C LULMPOKOBELLATENBHOW agpecaumnen.
Multicast (MopT A) — Kagpbl C rpynnoBon agpecaunen.

Unicast (MopT A) — Kagpbl C eANHUYHON afpecaumnen.
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Pause (MopT A) — kagpbl naysbl.

Cratuctuka «Pasmep kagpos» MNMopt A

Pa3mep — pasmep kagpa (ykasbiBaetcs B 6antax).

RX — 4ncno NpuHATBIX Kagpos.

TX — 4ncno nepefaHHbIX Kagpos.

[na cmeHbl nopTta, No KOToOpoMy oTobpaxkaeTcs ctaTuctuka, Heobxoanmo
BOWTW BO BKMadKy C NOMOLLbK Knasuwmn «BBog» u BbiOpaTb HOMep nopTa
knasuwamun «Bneso» nnm «Bnpasoy.

Cratuctuka «OwmnbKM KagpoB»

CRC (MopT A) — KONIM4eCcTBO NPUHATBIX  KaapoB C  owunbo4vHom
KOHTPOSIbHOW CyMMOW.

Runts (MopTt A) — KONNYECTBO NPUHATBLIX KA4pPOB ONMHON MeHee 64 6anT ¢
NpaBUNIbHON KOHTPOJIbHOM CYMMOMW.

Jabber (MopT A) — KONIMYECTBO NPUHATBLIX KagpoB AnunHon ©Gonee 1518
6anT ¢ HenpaBUIbHOM KOHTPONbHON CYMMOW.

10.3.16 3aknagka «lepepa4va hannoB»

NMpumeyaHue: DyHKUMA  gocTynHa B paclUMPEHHOM  BapuaHTte
«AHanusaTtop», onuusa «10-Ay.

CosgaHne otyetoB Ha [IK B nporpamme yaganeHHOro ynpasfieHUs
ocyulecTBnsaeTcs Ha 3aknagke «Mepepaya cpamnoBy. [Ina otobpakeHus Bcex
COXpaHEHHbIX paHee Ha npubope annoB HeobBXxoaMMO HaxaTb KHOMKY
«OBGHOBUTBLY.

OT4eTbl U HACTPOWKM Npubopa pasaeneHbl Ha oTaenbHble dann.l.

MoxHO BblGpaTb UM ckayaTb ann OTYETOB C MOMOLLLK  KHOMKK
«CoxpaHutb pdf-otyeT». [NpM 3TOM nNpPoUCXoOuUT COXPaHEHME OTYETOB B
dopmare *.pdf Ha K.

[Ana coxpaHeHna anna c HacTpomkamn B nporpamme yAareHHoro
ynpaBneHusi, HeobxoanuMo HaxaTb KHOMKY «CoxpaHUTb», B MNOSBUBLLUEMCSH
OKHe BBECTU MMA coxpaHsiemoro cpamna n Haxatb «OK». HoBbl dhann
oTOOpasnTCs B CNUCKE BCEX COXPaHEHHbIX hannosB B Nporpamme yaaneHHoro
ynpasrneHus. PaHee coxpaHeHHble dpaunbl C HacTpomkamun U pesynbTaTamu
MOXHO 3arpy3vTb WM ydanuTb C MOMOLbLIO KHOMOK «3arpy3sutb» U
«Ypganutb»/«Ypanutb BCe» COOTBETCTBEHHO, MNpeaBapuTernbHO BbibpaB
3arpyxaembln Unn yaanaembin gpaunn.
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10.3.17 3aknaaka «HacTtponku npubopa»

3aknagka «HacTtpomkum npubopa» oTobpaxaeT HACTpPOWkM OaTtbl U
BpeMEHU, a Takke PyHKLMIO cOpoca K HacTponkam Mo yMOMYaHUIo.

COpoc K HacTpoMkamMm Mo ymMon4yaHuUr — BbIMOSIHUTL BO3BpaT npudopa K
3aBOACKMM HacTponkam Mo Bcex MeHw. Bo Bpemsa cbpoca npoucxogut
npepbiBaHNe COeANHEHWS C MPOrpaMmMon yaaneHHoro ynpasneHus.

U3meHUTb paty m BpeMsi — YCTaHOBUTb JaTy WU Bpems Ha npubope
BPYYHYIO.

YCcTaHOBUTb C KOMMbIOTEpPA — BbINOSIHUTL aBTOMATUYECKYH) YCTaHOBKY
AaTtbl U BpeEMeHU Ha npubope ¢ KoMmnbloTepa.

10.4 Onuum npnbopa

HononHutenbHasa dyHKunoHaneHocTb npubopa MAKC-EMBK pgoctynHa
Npwn 3aKase COOTBETCTBYHLLNX OMUUMN.

Mpnbop MAKC-EMBK mMoxeT @yHKuMOHMpoBaTh B 6a3oBOoM BapuaHTe
«Wnend», nmbo B pacwmpeHHOM BapuaHTe «AHanuMsaTop», KOTOpPbIN
aBngeTca  onuuen npubopa. YTobbl BKAYUTL  ONUMIO  «AHanmMsaTopy,
HeoOXoAMMO MOMNyYMTb KIOY  aKTMBauUUKM  ONUMK, KOTOPLIM  SABMSIETCSA
nHaMBmMayanbHbIM ONS Kaxgoro cyuwiectsytowero npnbopa MAKC-EMBK. B
nporpamMmMme ydaneHHOro ynpasfeHuMss HeobxXxoaAMMO BOWTM B MEHIO
«HacTtponku», ganee «Onuuny», Nocne 4Yero OTKPOETCS ANANoroBoe OKHO
npeacTaBneHHoe Ha pucyHke 10.4. Heob6xoaumo BBECTW MOSTyHYEHHbIN KoY K
Ha)kaTb KHOMKY « AKTUBUPOBAaTb.

s N
[Q[i Onupm l" . "'J

Kooy

CNMCoK. KTHMBMPOBaHHBIX QLA

AKTHEHMPOBATb | OTmeHa |

Puc. 10.4 AkTuBaumsa onumin B nporpaMmme yaaneHHoro ynpassieHns
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Ecnu aktuBaumst onuum yYCTPOWCTBa Mpolunia YcrnewHo, B nporpamme
yAaneHHoro ynpaeneHusi pa3bnoknpyoTcs KHOMKKU, OTBEYaloLMe 3a pPeXumbl

TECTUPOBAaHMS.

[MepeyeHb Ha3BaHUI CyLLECTBYIOLWMX onunn npeactasneH B Tabnvue 10.4.

Tabnuuya 10.4

Hassanune Onuumn

OnucaHue

10-A

AHanuaarop, BKro4aeT B cebsi TeCTbl N PyHKUMK: TecT
RFC-2544, Tect kabens, Tectbl TCP/IP, TecT Tpaduka,
BERT, [bxuttep, Ontuyecknn tect, Nepegaya annos

10-RC YpaneHHoe ynpasneHue no Ethernet
10-MPLS HacTtponku nonen MPLS nakeTta

10-MS Tect MHOronoTo4HOCTb

10-AT TecTupoBaHne acCUMETPUYHbIX KaHaroB
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10.5 O6HOBMNEHNe MUKpOKoaoB npubopa

[Mepen nepBbiM OOGHOBNEHMEM HEOBXOOMMO YCTAHOBUTL MaKeT ApanBepoB
ana amynaumm COM nopta CP210x_VCP_Win2K_XP_S2K3.exe. [locne
YCTaHOBKWN ApanBepa npu nogknodeHun npuodopa k NK yepes kabenb USB B
aucneTyepe YCTPOMCTB OOMmkeH nosaButbesa euwe oamH COM nopt. [llepen
0oOHOBMNEHNEM MMKPOKOOOB Npmnbopa Heobxoammo ybeamnTcs, YTO BCTPOEHHbIE
aKKyMynsiTopbl 3apsKeHbl, b0 NOAKMOYEH CETEBOW aganTep NUTaHus.

[na obHoBNeHMa Mnkpokoaa npudopa Heob6xoamMmo:

1.

~N o

BKINIOYMTb NPUBOP B peXMM OBHOBMNEHUS: yOepXKMBasi HaXaTon KnaBuLly
«L» B rpynne L1, L2, L3, L4 Ha npubope; Ha npubope OOSMKHbI
3aropeTbCs BCe MHOUKATOPbI;

3anyctutb nporpammy EMKUpdater.exe ¢ noctaBnsiemMoro gucka;
Bbl6paTb cooTBeTcTBYOWMM COM nopT B cnucke «MopT»;

HaxaTb KHOMKy «CoeAMHUTb»; B OKHe «CTaTyc» [JOrkHa MOABUTLCS
Hagnuchk «llogknioyeHo Kk npubopy», a Takke WHGoOpmauusi O Tune
NoaKMNt4YeHHoro npudopa, ero cepunHOM HOMEpPE N BEPCUN PENN3a;

. Haxatb KHonky «O630p» w”n BblbpaTb 3arpyxaembln dann ¢

paclumpeHmnem *.emup;
HaKaTb KHOIKY «3anucaTby;

. nocrne YycrnewHoro 3asepLueHnd obHoBNEHUSA I'IpVI60p aBTOMaTU4EeCKHN

BKITHOUNTCA.

BHumaHue! OLinMboYHbIE AENCTBUSA B NpoLiecce 0GHOBNEHUSA BCTPOEHHOIo

Mo

npubopa moryT BBeCcTM npubop B  COCTOSIHME  YaCTUYHOW

HepaboTocnocobHocTU.  BocctaHoBneHne  paboToOCNOCOBHOCTM  MOXHO
NPON3BECTM TONbBKO B CEPBUCHOW OpraHu3aunn.
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11 TexHn4Yeckoe obcnyxmBaHue

11.1 TexHnyeckoe obcnyxmBaHne npudopa CBOAUTCA K NEpUOANYECKOMY
BHELLHEMY OCMOTPY 6ri0Ka NuTaHus Npubopa u LWHYPOB C LEenblo coagepXaHns
B UCMPaABHOM U YNCTOM COCTOSHUW.
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12 TpaHCNOPTUPOBKA U XpaHeHUe

12.1 Mpnbop, ynakoBaHHbIM B  WITATHYHO  Tapy, paspellaeTcd
TpaHcnopTupoBatb MNpu Temnepatype Bo3gyxa oT -25°C go +55°C wu
OTHOCUTESNBbHOM BNaxHocTn Bo3gyxa 95 % aBTOMOOWUITbHBIM TPaAHCMNOPTOM, B
3aKPbITbIX XENEe3HOOO0POXHbIX BaroHax, repMeTUYHbIX OTannBaeMbIX OTCeKax
camMonieToB M Cyxux Tpiomax cygoB. [lpy TpaHCNOPTUPOBKE AOSTKHbI
cobntogaTtbCs NpaBunia NEpPeBO3KN U KPEenneHUs rpy3oB, OEWCTBYIOLIME Ha
COOTBETCTBYIOLLLEM BNAE TpaHCNopTa.

12.2 TpaHcnopTMpoBka npubopa aBTOMOOBUIBHLIM  TPaAHCNOPTOM MO
Aoporam rnepBon KaTeropum pornyckaeTcsa Ha paccrtosiHne o 1000 km co
CKOPOCTbI0 0 60 KM/Y, NO AoporaMm BTOPOWN MU TPETbEN KaTEroOpUn U rPYHTOBLIM
aoporam — Ha pacctosaHne o 250 KM co ckopocCTbio 40 KM/ .

12.3 MNpwn norpy3ke, TPaAHCNOPTMPOBKE N pa3rpy3ke AOSMKHbI BbIMONMHATLCS
TpeboBaHNA MaHUNYNAUMOHHbBIX 3HAKOB U NpeaynpeanTenbHbIX Haanmncen.

12.4 Mpubop  OOMKEH XpaHUTbCA B OTanMIMBAeMblX  CKNaACKMX
NOMELLEHNSAX B YNaKoBKE NpeanpusTUs-U3roToBUTENS Npu Temnepartype
Bo3gyxa ot 0 go + 40 °C, oTHocuTenbHoW BRaxHocTu Bo3ayxa 80 % npwu
Temnepatype + 35 °C. Cpok xpaHeHusi - He bonee 6 mecdueB.

12.5 B nomelleHnsx Ons XpaHeHusa npubopa He AO0MmKHO ObiTb Napos
KACIOT, WenoYyen n Apyrnx arpeCccuBHbIX XXUAKOCTEN, BbI3bIBAOLLNX KOPPO3UIO
MEeTannos.

12.6 MNpwn TpaHcnopTUpOBKE 1 XpaHeHUn npubopa Heobxoammo cobnogaTtb
obwme TpeboBaHus npaBun NoXxapHon 6€30nacHOCTM.
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13 CBeaeHus o6 napgenuun

HanmeHoBaHue: YcTponcTtBo obpasoBaHus winenda n aHanmsa Tpaduka

nakeTHbIX ceten MAKC-EMBK
Ob6o03HavyeHune: MBCE.468212.010

[aTa Bbinycka:

Mpeanpusatue-usrotosutensb: 3A0 HIMNM «K KOMETEX»
Poccus, 190103, CankT-lNeTepbypr, a/a 140.

T. (812) 333-06-61

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

[MpeonpuaTue-n3rotoBuTeNb rapaHTUpPyeT COOTBETCTBME  YCTPOMCTBA
obpasoBaHuna wnenda n aHanusa Tpaduka nakeTHbix ceten MAKC-EMBK
TpeboBaHnaM TexHmn4deckux ycrnosun MBCE.468212.010 TY npu cobniogeHum
notpebutenem npaBun  TPAHCMOPTUPOBKW, XPaHEHWA U 3KChnyaTauun.
[[apaHTUNHBIN CPOK — 24 MecsiLa Co AHSA NonydeHus npudopa 3akazvymkoMm.

B AOoroBope Ha rMoCTaBKy YKa3aHHble CPOKU MOryT ObITb M3MEHEHbI MO
O6OI-O,EI,HOMy cornacuio.

60



CBugeTenbCTBO O NPUEMKe

Yctponcteo MAKC-EMBK MBCE.468212.010, 3aBoackon HOMep
N3roTOBMIEHO W MPUHATO B COOTBETCTBUM C obA3aTerbHbIMU
TpeboBaHNAMM FOCYQapPCTBEHHbIX CTaHOAPTOB, AEWCTBYHOLIEN TEXHUYECKOW
AOKYMEeHTaUMeN U NPU3HaAHO rogHbIM 4NnA SKCnyaTauuu.

HavyanbHuk OTK

nYHas NoANUCh paclwmndpoBka noanucu

4Yyncno mMecaLl, rog

[ TaBHbIN UHXEHEP

JIM4HaA noanncb pacu.mcprBKa noanncu

M.TT.

4Yuyucno MecsALl rog
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CBuaeTenbCTBO 006 ynakoBKe

Yctponcteo MAKC-EMBK MBCE.468212.010, 3aBoackon HOMep
ynakoBaHO cornacHo TpeboBaHMAM, NpPeayCMOTPEHHBIM B
AENCTBYIOLLIEN TEXHNYECKON JOKYMEHTaLNN.

AOJDKHOCTb NTM4YHaaA noanncb pacu.mcprBKa noanncu

4yuycno mecaAl rog
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CBeneHus o peknamauyum

MpenobsBneHMe peknaMaumMm SKCMIyaTUPYHLWUMK  NPeanpuaTusSMm  u
opraHuM3auMsiMu 3akasynka NPOBOAUTCS B COOTBETCTBUM C YCTAHOBIEHHbLIMM
npaBunamu.

CBefeHus 0 peknamManmax BHOCUTb B HXKeCTeayoLLyo Tabnmuy:

Tabnuuya

Komy n arta nosyyeHus
Hata Bpewms y A y

korga nnn BBoAa B
oGHapy- HapaboTkm go | MpnMynHa BO3HMKHOBEHMS

nepegaHa |akcnnyaTtauuto
XeHus oOHapyXeHuss | HencnpaBHOCTU é

peknamMa- |yCcTpoWCTBa nocne
nedekrta | HeMcnpaBHOCTU

Lns peknamauum
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MpunoxeHne A

Tabnuua A.1. Ha3sBaHune 6utoB B ToS bante

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

[1BON4YHOE 3HaYEeHME

[ecatnyHoe 3HaveHne

HasBaHune DSCP DSCP
AF11 001010 10
AF12 001100 12
AF13 001110 14
AF21 010010 18
AF22 010100 20
AF23 010110 22
AF31 011010 26
AF32 011100 28
AF33 011110 30
AF41 100010 34
AF42 100100 36
AFA43 100110 38
CS1 001000 8
CS2 010000 16
CS3 011000 24
CS4 100000 32
CS5 101000 40
CS6 110000 48
CS7 111000 56
Default 000000 0

EF 101110 46
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Tabnuua A.5. BepoaTHOCTU NnoTepb Kagpos
no knaccugpukauyum AF ana nona DSCP

EOGTZ%TAT:;JEFT): Knacc 1 Knacc 2 Knacc 3 Knacc 4
HU3Kad AF11 AF21 AF31 AF41
cpenHsas AF12 AF22 AF32 AF42
BblCOKas AF13 AF23 AF33 AF43

Tabnuua A.6. lNepecyeT NponyckHOW CNOCOBHOCTU MO YPOBHIO 2,

T,,4YUCTOro KaHana gng pasHblX ANH KaapoB

CKopoCTb NOAKNKOYEHUS Vi , MouT/c

[nuHa kagpa 10 100 1000

64 7,6190 76,190 761,90
128 8,6486 86,486 864,86
256 9,2754 92,754 927,54
512 9,6241 96,241 962,41
1024 9,8084 98,084 980,84
1280 9,8462 98,462 984,62
1518 9,8700 98,700 987,00
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Tabnuua A.7. HasnayeHne curdanos MDI n MDI-X koHTakTam

KoHTakT MDI MDI-X
1 Bl DA+ Bl_DB+
2 Bl_DA- Bl_DB-
3 Bl DB+ Bl_DA+
4 Bl_DC+ Bl_DD+
5 BI_DC- BlI_DD-
6 Bl_DB- Bl_DA-
7 Bl_DD+ Bl_DC+
8 Bl_DD- Bl_DC-
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