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1 HA3HAUYEHUE

Tecrtep ceteit «KATLAN» npeaHazHaueH AJisl aHalM3a
paboToCcIOCOOHOCTH 00OPYNOBaHUS UIIM CETMEHTOB CeTell nmepeaaun
JTAaHHBIX, COBMECTUMBIX co cTaHaapTamu Ethernet.

[Tpubop pexoMeHIyeTcsl IPUMEHSITh IIPU CTPOUTEIBCTBE, YCTAaHOBKE,
SKCIUTyaTalliu U peMOHTe 000py10BaHMs MOJOOHBIX CeTeH, a TakKe
P MOJITOTOBKE CYIIIECTBYIOIIUX CETeH AJis 3amycka yCIyrT Mo
nepeaayde MOTOKOBOIO BUJIEO WM JIPYTUX CEPBUCOB, MPEIbSBIISIOLINX
MOBBIIICHHBIE TPeOOBaHUS K ceTeBOW MHPPACTPYKTYpe.

«ATLAN» oOecrieunBaer:

e [IpoBenenue TectoB o Mmeroguke RFC 2544 ¢ HenocpencTBEeHHBIM
MOJKIIFOYCHUEM K MEJTHBIM WJIM ONTUYECKUM UHTepdelicam ceTei
Ethernet.

e [IpoBenenue TectoB 1o Mmeroauke RFC 2544 moOpix apyrux
CHUCTEMax CBSI3H, HCTIONB3ytomux ctanaapt Ethernet mis
noakIoYeHus: Kk obopyaosanuto (xDSL, WiFi u np.)

e I3mepenue Bapuanuu (n3meHeHus ) 3aaepxku [P maketos (IP Delay
Variation, Jitter) na 6aze RFC 3393

e CrangapTHble cpeicTBa TECTUPOBAHUS ceTH (ping)

e (OObnapyxeHnue AedeKTOB MOHTa)Ka pa3bEMOB Ha METHBIX Kabesax

e JlerekTupoBaHUE OOPHIBOB M 3aMBIKAaHUI B MEJTHOM CETEBOM Kabere
e (OpraHuzaiuio ciy>ke0HOM TroJI0COBOM CBSI3U

e @opmMupOBaHHE OTYETOB I10 PE3YJIbTaTaM U3MEPEHUS

2 YCJIOBHA OKCIUTYATALIMN

e Temmeparypa OKpy>Karolen cpebl —-20 ++50°C
e OrtHocHUTeNbHAs BIAXXHOCTh BO3AyXa 10 90 % nipu 30°C
e ATMocdepHOe JaBieHHe 86 + 106 kIla

3 TEXHUYECKHUE JTAHHBIE

DneKTponuTaHrue Mpubopa OCyIIECTBISETCS OT YeThIpeX
MEeTAJLTOTUAPUAHBIX aKKYMYJISITOPHBIX OaTapeii Tuna AA HanpshKeHueM
1.2 B u eMkoctbio 2,3 AY. D10 obecnieunBaeT HeMpepbIBHYIO paboTy



npubopa 6e3 moa3apsIKu B TeueHrue 4 9acoB (MpuMedaHue: BpeMs
paboThl MOXKET 3aBUCETh OT CKOPOCTHU MOIKIIOUEHHS, TUTIA
UCIIOJIb3YyeMOTr0 ONTUYECKOTO MOYJIsl, yCTAHOBIEHHOM SIPKOCTH dKpaHa
U UCIIOJIb3yEeMbIX aKKyMYJISITOPOB). bJIOK MUTaHus, BXOASIINHI B
KOMIUJIEKT, MTO3BOJISIET BBIMOJIHSATE 3apsij] aKKyMyJISITOPOB U pabOTaTh OT
CeTH NePEeMEHHOro Toka ¢ HanpsixeHueM 220 B.

Pazmep ¢peiima (6aiit)
B COOTBETCTBHUU CO CHelupuKanuen 64, 128, 256, 512, 1024, 1280,

RFC2544 1518
[Tonp3oBarenbekuit

[Tognepxka VLAN Yposuu 1 u 2 (QinQ)
OOpbIB, 3aMBbIKaHUE,

Tect xabens HEeCOoTrJIacOBaHUe,
(mnst menHoro uHTep(etica PEC) OTIpeJIeJICHUE PACCTOSIHUS 10
nedexra

Jlis mentHOTO MHTEpdeEiica, B

Omnpenenenne JTMHBI Kabes pexcne 1000 Mour/c

Mennsrit (8P8C, RJ45) 10 Mbit/s
100 Mbit/s

1000 Mbit/s

Onrtuueckuit SFP monynb
Hyniexc IIOJIHBIN



4  COCTAB U3JEJINA 1 KOMIUIEKT ITOCTABKH

Ne  HanmeHoBanue Kon-Bo Ilpumeuanue
1 IIpubop ATLAN 1
2 bnox nutaHus 1
3 ITatu-kopx BUTas mapa Kart. 1
Se
TexHu4eckoe onucaHue u

4  WHCTPYKIHS MO 1
3KCIUTyaTaluu
Komnakr-auck ¢

5 nmporpaMMHBIM 1
obecrieueHreM

6 CymMmka Jisi IepeHOCKHU 1

Kaoenp s cBssu ¢ [IK 1




5 KOHCTPYKINMA U ITPUHIIAIT PABOTBI ITPUBOPA

5.1 Konctpykuusa npubopa

[TpuGop BBIMIOHEH B METAINIUYECKOM yIapONPOYHOM KOpPITyCe U3
JIErKoro cIrjiaBsa.

Ha nunesoit nanenu npubopa, n3o0paxeHHON Ha pUCyHKe 5-1,
PacroJIOKEHBI:

® VHAUKATOPHI aBAPUM U COCTOSIHUI

e TrpaduyuecKuil KUAKOKPUCTAIUIMUSCKUNA TUCTUICH ¢ TIOICBETKON
® KHOIIKA BKJIFOUYEHHUS U BBIKJIIOUEHMsI Tpubopa

e (dynkmumonanpable kHOMKY F1, F2, F3, F4

® HaBUTaIlMOHHBIE KHOIKH: «BJIEBOY», «BIIPABO», KBBEPX», KBHU3Y,
«Ok», «Esc»

® KHOIIKa OBICTPOrO Mepexo/ia B peKUM yIpaBIeHUS U3MEPEHUEM
® KHOIIKU JUisi OBICTPOro MepeKIIoUueHus 3aKiagok MeHto P+ u P-
® JIONOJHUTEIbHBIE KHONKK: M1, M2

® HHJUKATOP 3aps/ia aKKyMYJSTOPOB (KpacHbBIN), MHAUKATOP
BKJIFOUYEHHOT'O TTUTAHUS TpUOOopa (3eIEHBIN)



L L —Event2
u

Event1
a

ATLAN

F1 || F2 || F3 || F4
1abc | | 2def | 3ghi|| 4jkl

P+ || >m || M1 || 4

5mno| | 6pqr || 7 stu || 8vwx

P- 4 ¥

9yz 0-+

O M2 || Esc || Ok
Bsp

Pucynok 5-1. JIuneBas nanens npudopa

Ha nanenu pa3pémMoB npudopa, n300pakeHHOH Ha pUCYHKe 5-2,
pacrojoKeHsl (clieBa Halpaso) :

® pa3beM ONTHYECKOro Moayis ctannapra SFP

® pazbeM IS MOAKIIOYEHHUS TOJIOBHOTO TeedoHa
® pa3zbeM IS MOAKIIOYEHUS MUKPO(QOHa

e pazbem 8P8C (RJ-45) nnst menHoro kabens

e pa3zpem USB

® pa3zbeM JJis MOJKIIOYEHHUs BHEIIHETO 0JIOKa MUTaHUS U 3apsIIHOTO
yCTPOMCTBA



uUSB

]
12V

O

]

SFP

OYOY

Pucynok 5-2. [Tanens pa3beMoB

e Ha HuxHell TopiieBoii nanenan npudopa pacronoxeH
AKKyMYJIATOPHBIN OTCEK.

6 VYKA3AHUMA MEP BE3OITACHOCTH

Buumanue! Ontuueckre MOJIyJH SIBISIFOTCS
HMCTOYHUKOM HEBHUJUMOTO JIa3€pPHOTO
m3nyueHus. He nanpasnsiiTe onTudeckue
pa3bEMBI U COEIMHEHUS B JIMLIO WJIH Tiiasa.

7 TIOAI'OTOBKA K PABOTE

[Tpu nonyuenunu npubopa pacnaxyiite ero. [IpoBens BHelHu ocMoTp,
ybenuTech B OTCYTCTBUM MEXaHMYECKHUX MOBPEKISHUH KopITyca U
3JIEMEHTOB, PacIlOJIOKEeHHbBIX Ha JIMleBoi nanenu. Ecnu npubop
XPaHUJICS MPU MOBBIIICHHOHN BIAXHOCTU UJIM B YCIOBUSX HU3KUX
TeMIlepaTyp, MPOCYLIUTe ero B TeueHue 24 4 B HOpMaJbHBIX yCIOBHUSIX.

Jlns nutaHus npubopa UCIOJIB3YIOTCS YeThIPe METaNIOTUAPUIHBIX
akkymyJssitopa tuna AA. [1pu noaknrodeHun 6J10ka MUTaHUS TPUOOP
NEePEeXOJUT Ha IUTAaHUE OT ITOrO BHEIIHEI0 UCTOYHUKA U
aBTOMATUYECKH, (€ClId 3TO He0OXO0IMMO) 3aIlyCKaeT Mpollecc 3apsiaa
BCTPOEHHBIX aKKyMyJIATOpoB. [locie 3aBepieHus ux 3apsiaa npuoop
NPOJIOJKAET paboTy OT BHEIIHEr0 UCTOYHHUKA.

[TockobKy HOBBIE aKKyMYJIITOPBI 00JIaIat0T OOJBIITAM
TEXHOJIOTUIECKUM pa3zOpocoM mapaMeTpoB, JUIsl BRIpABHUBAHUS UX
XapaKTEPUCTUK U JTOCTHKEHUS MAaKCUMaTbHOW eMKOCTH
pEeKOMEeHAyeTCs Tiepe]] HauajoM dKCILTyaTaluy mpoussectu 6 - 10
[IUKJIOB TTOJHOTO 3apsia-pa3psa.

Bxmounte mpubop. s sToro Haxxmute KHONKY Bxii/Beiki nBa pasa:
HepBbIi pa3 - KPaTKOBPEMEHHO, a BTOPOH pa3 - HAXKMHUTE U MOAEPKUTE
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10

€€ B HAXXaTOM COCTOSTHUH HECKOJIBKO CCKYH.

JUd BBIKITFOUEHUS] TPUOOpa HAXKMUTE 3TY Ke KHONKY U TOIEPKUTE
HECKOJIBKO CEKYHJI B HA)KaTOM COCTOSIHUM.

O npaBUJILHOM BKJIIOUYEHUU U HOPMAIbHOM HAMPSKEHUH MUTaHUS
CBHUJICTENIbCTBYET MOSIBJICHHE Ha SKpaHe 3aCTaBKU, COOOIIAOIIEH O THTIe
npubopa U BEpCUU BCTPOSHHOTO MPOrpaMMHOTO oOecreueHus.

[Tocne BkmtoueHus npubopa Haxxmute kHonKy (Ok) miu nogoxxaure
HECKOJILKO CEeKYyH/I. B pe3ynbrare Ha sKpaHe JOIKHO OTOOpa3UThCS
rJIaBHOE MEHIO (pUCYHOK 7-1).

— WHaukaTop nutaHus
MHankaTop CKOPOCTM NOAKIIOUEHNS

WHaunkaTtop aybnuposaHus IP agpeca B nogcetn
MHankaTop namepeHus

WNHamMKaTop pexuvma ronocosoii CBA3N

v h TekyLyee Bpems

B 1 ur  12:00:05

Ping

linend-monynb
KOHOUrypaumsa
MamsaTb KOHOUIypauun
U3mepeHue
Pe3ynbTaThl
Co3aaHue OTYETOB
CTaTUCTHKKA

TecT kKabens (RJ45)
UHpopmauma SFP
ronocosas CBf3b
HacTponka

CBA3b C MK
cneuunanbHble TecCTbl

reHepaTop Tpaduka

Pucynok 7-1. I'naBHOE MeHIO

BcTpoeHHoe yeTpoicTBO KOHTPOJISt aKKyMYJISITOPOB OTKITFOYaeT Mpruodop
MPU CHW)KEHUU HaMpsHKEHUs MUTAHUS HUXKeE JOMYCTUMOTO.

KoHTponupoBath ypoBeHb 3apsiia aKKyMyJISITOPOB MOKHO IO
n300pakeHuIo OaTapeiiky B IeBOM BepxXHeM yIiy aKkpaHa. [Ipu
MOJIKJIFOUEHUH OJI0Ka MUTaHUS MPUOOp MEPEXOAUT Ha TUTAHHUE OT CETH.



8 HAYAIJIO PABOTbBI

8.1 I'maBHOE MeHIO TTpubopa
[Ipubop pacnonaraer HabopoM GYHKIUH, OOCTYI K KOTOPBIM
OCYILIECTBIISIETCS Uepe3 II1aBHOE MEHIO.

['maBHOe MeHIO TIpUOOpa COCTOWT W3 CTPaHWI, KaXaas W3 KOTOPBIX
COJICP)KUT HECKOJIbKO TYHKTOB. Ha skpaHe MyHKTBI OTOOpa’karoTcs B
dbopme criucka.

C nomompio KHOMOK «W¥» H «P™» MOXHO H3MEHATh TeKyIuii
BBIOpAHHBIA MYHKT IJIaBHOTO MEHIO, KOTOPBIN BBIJIESETCS MHBEpCUEn
TEKCTa.

Haxxatnem kHomku «Ok» MOXHO BONTH B BHIOpaHHBIM MyHKT MEHIO, a
MOCJeAYIOIUM HaxkaTheM KHOMKU «Esc» BepHYThCS B IIaBHOE MEHIO.

VY OOJBIIMHCTBA ITyHKTOB INIABHOTO MEHIO CYIIECTBYET COOCTBEHHOE
MEHIO, OPraHU30BaHHOE B OJIHY WJIM HECKOJIBKO CTPaHMI (3aKJIa0K).
Br16op Texy1ei cTpaHUIbl OCYIIECTBISIETCS ¢ TOMOIIBIO MTyHKTa MEHIO
Crpannua, mu6o npu nomoIy KHomok «P+» - cnemyromas ctanuma u
«P-» - mpenpaymas cTpaHuua.

Ha ctpanuniax meHto B popMme crircka oToOpakaroTcsi UMeHa U
3HAYEHMS PA3IUYHbIX MapaMeTPOB.

C nomomplo KHOMOK «\N/» M «M™» MOKHO HU3MEHATh TEKYIUid
BbIOpaHHBIA TapaMeTp, KOTOPBIM BbiaenseTcss nHBepcued Tekcra. C
TIOMOIIIBIO (PYHKIIMOHAIBHBIX KHOIOK, a TaK)Ke KHOIMOK «<&», «2» H
«Ok» MOXHO BBIMOJHATH pa3ddHble MEHCTBUS CO 3HAYEHHSIMH ITHUX
napaMeTpoB.

8.2 Crnmcok (pyHKIUH TIIaBHOTO MEHIO

HNuTepdeiic

Hacrpoiika npubopa Ha B3auMopeicTBrEe ¢ GU3NIECKUM U
KOMMYHUKAIMOHHBIM YPOBHSIMU CUCTEMBI TIepeiaun JaHHbIX

Ping

OtnpaBka 1 npuém 3x0 3anpocos 1o nporokoiny ICMP (Internet
Control Message Protocol)

Hlneiig-moayan

ITouck u HacTpoiika npubopa-napTHEpa AJisl MPOBEACHUSI TECTUPOBAHUS
Koundurypauus

Hacrpoiika napameTpoB TeCTUPOBaHUS

11



IMamsaTs koHpuUrypauui

CoxpaHeHue U 3arpy3ka HacTpoek UHTepdeiica u mapameTpoB
TECTUPOBAHUS.

HN3mepenne

3&1’[}/CK N OCTAaHOBKa HBMCPGHHﬁ, I/IH(bOpMaI_II/IH 0 XOJ€ BBIITOJIHCHUA
HU3MEPEHMS, KPaTKUE PE3YJIbTAThl TCCTUPOBAHUA.

PesyabTaThl
IIpocMOTp pe3ynbTaTOB U3MEPEHHUI.
Coznanue oT4éTOB

Co3zraHue TeKCTOBOrO OTYETA IO pe3yJIbTaTaM IMPOBEJEHHOTO
U3MEepEeHUsl.

CraTtucTtuka

OroOpakeHre CTaTUCTUKHU NpUéMa MaKeToB.

Tect kabeas (RJ45)

[IpoBeneHue TecToB Kabess A MEAHOrO UHTEpdeiica
Nudopmauusa SFP

[Tomyuenue unpopmanu 06 yCTAaHOBIEHHOM ONTHYECKOM MOJYJIE
I'onocoBas cBsi3b

Opranu3zanys KaHajla TOJI0COBOM CBSI3U MEXly U3MEPUTETIbHBIMU
npubdopamu.

Hactpoiika
Hactpotika Tekyliei 1atel, BpeMeHHU U APYTuX QyHKIUH.
Cea3b ¢ IIK

CBs13b C MNEPpCOHAIIbHBIM KOMIIBOTEPOM IJIA IIepeaadin OTYETOB IO
pe3ylibTaTaM U3MEPCHUA.

CneuunajbHble TECThI

B stom pexxume npousBoautcs tectupoBanne MPEG noTtokoB u nouck
noctynHbix cepBepoB PPPOE.

I'enepatop Tpaduka

DTOT pexUM MpeJHa3HaueH Il UMUTaUuu Tpaduka Ha ypoBHe L2. Jlo
20 maagmmx 6ut MAC anpeca MCTOUHUKA MOTYT MEHSIThCS CITy4yalHbIM
obpazom.

Jlist BX0/1a B HEKOTOPbIE MyHKTHI INIABHOT'O MEHIO HEOOXOUMO
3aBeplIUTh TeKylee naMepenue RFC.



9 HACTPOMKA UHTEP®ENCA

= 1G 12:00:05
flopt

Tun: Me/HbIN

Pexum: ABTO (MDI)
Autoneg: BKN

Speed: 1000Mbit
Duplex: Full

Flow Control: BbIkn

Fl.MopT F3.VLAN
F2.CeTb
t TeKyu.|ee Ha3Ha4vyeHune

kHonok F1, F2, F3, F4

Pucynok 9-1. Mento HacTpoiiku uHeitHOrO HHTEpdeiica

C nomompio KHOMOK «\» M «P» MOKHO HU3MEHATH TeKyIIMii
BBIOpPAHHBIA IYHKT, KOTOPOMY COOTBETCTBYET 3HAaY€HHUE HEKOTOPOTO
napamerpa. BHU3y skpaHa oToOpakaeTcsi CIMCOK 3HAauyeHUH, KOTOpbIe
MOXET MPUHUMATh 3TOT MapaMeTp, WIK BapHaHTbl JEeHCTBUM, KOTOPHIE
MO>XHO COBEPILIUTH C €r0 TEKYIIMM 3HAaYEHUEM.

Hanpumep, Haxxkatue KHONKM F2 mNepexkiItoudT TEKYLIyH0 CTpaHUILy
pexxuma uHTepdelic Ha HaCTPOUKHU CETH.

B HeKOTOpBIX CiTy4asx MOJHBIX CIMCOK BO3MOYKHBIX 3HAYeHUH OoJblle
yeTbIp€X. Torma xkHonka F4 ucnonbe3yercst Il IPOCMOTpPa OCTaJIbHBIX
3Ha4YeHMH, KOTOpble OyIyT OTOOpakaThCsl FPyNIIaMU MO TPU 3HAYEHUS
MocJie KaKJ1I0ro HaxkaTus KHONKM F4.

Crpannna

Br16op cTpaHuis:
F1-Hactpoiiku nopra
F2-Hactpoiiku cetn
F3-Hactpoiiku VLAN

Tun

Bri6op Tumna uatepdeiica:
F1-mennbnii nnu F2-ontuueckuii

13
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Pesxxum

Bri6op pexuma paboThl BCTPOSHHOTO KpoccoBepa Jisi MeHOTO
kabenst. [1o3BosIsIeT MCTIONTB30BATh KaK «IIPSIMOW» TaK U
«MepeKpECTHBII» TUI MAaT4Y-Kop/a AJis MOJKII0UeHUs mpudopa K
aKTUBHOMY CE€T€BOMY 00OPYI0BaHUIO.

PexoMenyeTcst UCMIOIB30BaTh PEXXUM ABTO.

Autoneg

VYnpasnenue ¢GyHKIMeH aBTOpacno3HaBaHUs U aBTOOIPeIeNISHHUS.
Pexomenayemoe HauanbHOe 3HaUeHUe: Bk

Speed

OrpaHnyeHre MaKCUMaJIbHOM CKOPOCTH COeIMHEHHUs (Tpr
BKJIFOUEHHOM aBTOOPACIIO3HABAHUN ).

Duplex

Tekylmmii pexum CBSI3U — AYIUIEKC BCEra BKIFOUEH
Flow control

F1-Bxonsmue «Pause» dhpeliMbl UTHOPUPYIOTCS.

F2- Bxonsmue «Pause» ¢ppeitMbl mpuHUMArOTCA, NiepegaTunk mpudopa
JieNiaeT rnay3y B COOTBETCTBUU C MOJyYEHHBIM 3aIIPOCOM.

Crpannna Cetb

MAC aapec

[Tpubop siBnseTcs cTaHAapTHRIM ycTpoiicTBoM cetu Ethernet. [{ns
3ananus MAC agpeca ucnosb3yiTe GyHKIIMOHAIbHbIE KHOIKH.

IP agpec

Jlna 3aganus [P agpeca npubopa BOWIUTE B PEXXUM pelaKTUPOBAHUS U
UCIOJIb3YITe LUM(PPOBYIO KIaBUATYpy U KHOMNKU Kypcopa. Bl Takxke
MOXeTe BbIOpaTh ajpec U3 CIUCKA MOCIeAHUX UCIOIb30BaHHBIX
aZpecoB.

Macka noacern

[Tpu oOpareHny K y31aM, HaXOISIIAMCS BHE TI0JICeTH Tprudopa Oy et
UCIIONIb30BAThHCS afpec MITI03a 10 YMOTdaHuio. Takke MacKa MmoJIceTH
UCTIOJNIb3YETCsl PY CO3AaHUH IMPOKOBEIIATEIEHOTO 3ampoca AJis
oOHapyXKeHUs IPYTrux MpruOOpOB.

laro3

Pazperienne vim 3amnpelienre oOpalleHii uepes uIro3.

Anpec uuio3a

IP agpec 1uir03a Mo yMoa4aHUIO Ha KOTOPBIA OyayT MepeHanpaBisiThCs
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BCE 3aMpOCHl K TprUOOpaM, HaXOISAIMIUMCSI BHE TIOJICETH TAHHOTO
npuodopa.

Crpannna VLAN

VLAN lev
VYposenb noaaepxku VLAN:
Brikn — 6e3 moaaepKKy BUPTYadbHBIX CETeH,

1 — VLAN c onaum terom (ctanaapt 802.1Q) npu 3TOM UCTONIB3YIOTCS
HacTpoiiku VLANI,

2 — VLAN c aBoitHeiM TerupoBanueM (QinQ) npu atom VLAN?2
sBIIIeTCs] BHEITHUM (pacnonoxen ommxke kK MAC anpecy), a VLANI
BHYTPEHHUM.

VLAN1

Unentudukarop tuna VLAN1. Bo3mosxubie 3Hauenus "8100", "88AZ",
"9100", "9200", "9300". Bo3MoxkHa mogAepKKa JOMOTHUATEIbHBIX
HECTaHJaPTHBIX TUIIOB.

VLANI priority

3HaueHue 3-X OUTOBOIO MOJISI IPUOPUTETA B COOTBETCTBUU CO
cranaaptom 802.1p.

VLANI1 id
Howmep BupTtyanbHOMU ceTH.

VLAN2

Unentudukarop tuma VLAN1. Bo3mosxusie 3Hauenwns "§100", "88AZ",
"9100", "9200", "9300". Bo3MoxxHa noAAepKKa JOTOTHUTEIbHBIX
HeCTaHAapPTHBIX TUIIOB.

VLAN?2 priority

3HayeHue 3-X OUTOBOTO MOJIS IPUOPUTETA B COOTBETCTBUU CO
cragaaptom 802.1p.

VLAN2 id
Howmep BupTyanbHOil ceTH.

PING

YTunura Pll’lg ABIACTCA CTAaHOAAPTHBIM CPEACTBOM TCCTHPOBAHUA CETEH.

Omna ocHoBana Ha nipotokoie ICMP (Internet Control Message
Protocol)

15
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[Tpubop cnocoben mpuauMarth u obpadarsiBate [CMP 3ampochr.

JI1st oTIpaBKM 3aIpOCOB HACTPOWTE MapaMeTpbl YTHIATHI Ha CTPAHULIE
«Kondurypauus», yctaHoBUTe Kypcop Ha MMyHKT MeHto «CTapT» U
HaxkmuTe KHOTKY «F1». Ha sxpane aBromatudecku orobpaszurcs
cTpanuua «Pe3ynbrarsy.

He 3a0pIBaiiTe, 4TO HA CTAHUITY HACTPOUKH MOYKHO TaK)Xe BEPHYTHCS C
IIOMOIIEI0 KHOIIKU «P+y.

Pe3ynbTaThl paboThl Oy 1yT OTOOpa)xaTbesi B BUjie TaOIUIIbI.

IIpumeuyanue: BcTpoeHHBIH B IPUOOP MUKPOKOHTPOJLIEP SIBIISETCS
HU3KOCKOPOCTHBIM YCTPOHUCTBOM, TTO3TOMY Pe3yJIbTaThl H3MEPEHUS
BpPEMEHH OTKIIMKA SIBIISIOTCS OTHOCUTEIBHBIMU U HE MOTYT SIBJISITHCSI
Mepoit POU3BOAUTEIIBHOCTH. DTO K€ OTHOCUTCS U KO BpEMEHH
00paboTku npudopom Bxoasmmx [CMP-3anpocos.

Jlnst u3aMmepenus 3aaepxkek ucnoib3yite Tect RFC-2544 «Latency»

IP anpec:

F1. - JIns nocumBosibHOTO BBoja IP anpeca. Mcronb3y€Te KHOMKH ©
cuMBoJIaMu uGp Ha KiaBuarype nprbdopa. C mOMOIIBIO KHOMOK « € » 1
«=2» MOXHO MepeMeIaTh Kypcop K TeM nudpam, KOTOpbie TpeOyeTcs
U3MEHMUTh.

F4. — Boi6op IP aapeca u3 Tekylero crnvcka aapecoB

/lanHble

Pazmep Onoka naHHbIX, OTHpaBisieMbix B nakete [CMP

Timeout

BpeMms oxxunanust 0OTBETa Ha OTHPABICHHBIN 3alIPOC B MUJUJIUCEKYH/IAX.

Hcnonp3yiiTe KHOMKH « €» U «=2» /IS M3MEHEHUS TEKYIIETO pa3psiaa U
kHonku F1 u F2 11g ero usMeHeHus.

HNuTepBan
HMHTepBan oTIpaBKU 3alIpOCOB B MUJUINCEKYHIAX.

Hcnonp3yiiTe KHOMKHK « €» U «=2» JJIs CMEHBI TEKYILETO pa3psia u
kHonku F1 u F2 11g ero usMeHeHus.

TTL
[Tapametp ICMP maketa Time To Live (Bpemst xu3Hn)
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HIJIEN®-MOAYJIb

Jlns npoBenenus tectoB RFC-2544 tpeGyetcst aa mpubopa ATLAN.
OnuH u3 npubOpPOB ABISIETCS] THULIUATOPOM U3MEPUTEIBHOTO
mpoiiecca, a BTOPOil OpraHu3yeT «Uuuieid» - MpuémM n3MepuTeIbHbIX
MaKeTOB Ha JJaJlbHEM KOHLIE CeTU WJIM Ha BBIXOJE CETEBOTO
0o0opylI0BaHUsI U TepeHanpaBiieHne ux 00paTHO UHUIIUATOPY
u3Mepenus. JIroooi u3 npubopoB ATLAN MoxeT paboTaTh Kak B
pexuMe MHULIMATOpa U3MEPEeHHUs, TaK U B peKuMe HuIeid-MoayIs.

[y Aneg 12:00:05

Mnouck mMoaynewu
IP aapec:
192.168.0.100
CTaTyc HeusBecTeH
UMs wnend-moayns

MAC aapec:
HeT CBA3U

F1l.KOHpuUr-s
F2.Mounck

Pucynok 11-1. MeHto HacTpoiku Huieid-mMoays

MeHto pexxuMa «I1uiei(-MoIylib» COCTOUT U3 JIBYX CTPaHMII:
KOH(UTYpaIU U pe3yJIbTaTOB MOMCKa IPUOOPOB.

Cy1iecTByeT HECKOJIBKO crmoco6oB BeIOOpa npubopa-napTHEpa st
OpraHu3alyy TeCTUPOBAHUSI:
e 3anats [P-anpec npubopa u mepeBecTH ero B pexuM «uuierd»

(«Loop»), eciu OH ewI€ He HAaXOJUTCS B 3TOM peKuMe (CM. ITyHKT
MeHIo «CTaTycy).

e BrmomauTs nouck npudopoB ATLAN B Texy1eit nmoacetu
(mpubop MUCHoNB3yeT MacKy MOJICETH, CM. HACTPOHKH HHTepdeiica,
CeTb)

e BKIIOYNTH WM BRIKIIOYUTH PEXUM IIIeiiha MOKHO JIOKATBHO B
MeHro «Hactpoiikay riaaBHoro meHto npuodopa. [TyHkr «Ilnetidy.

17
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OnurcaHue MyHKTOB MEHIO:

Crpannna

Bri6op cTpaHuLib:

F1-Kondwurypanus, F2-Pe3ynpTaTsel noucka
ITouck moaynei

F1-Crapr, F2-Cton

IP anpec:

F1.— JIns nocumBosibHOTO BBoja IP anpeca. Mcnonb3y€Te KHOMKH C
cuMBoJIaMu uGp Ha KiaBuarype nprbdopa. C mOMOIIBIO KHOMOK « € » 1
«=2>» MOXHO MepeMeIaTh Kypcop K TeM nudpam, KOTopblie TpeOyeTcs
U3MEHMUTh.

F4. — Bri6op IP anpeca u3 Tekyuiero crnucka aipecon
Crartyc

F1-BKJIrouenue pexnma mnuielid Ha ynanéHHOM npudope
F2-BbIKJIrouenue pexrnma muiend

F4-00HOBUTD

CrnpaBa orobpaxkaercs pexuM npudopa, MoJydeHHbIN B pe3yibTaTe
nocieqHe! CBsI3U ¢ yAalIEHHBIM PUOOPOM

Hmsa mieiddp-monxy.is

Jlns ynobcTBa pacrio3HaBaHUSI MOy el B ipoliecce paboTsl Bel
MOXeTe MPUCBOUTH MPUOOPY CUMBOJIBHOE UMSI, KOTOpOoe OyieT
0TOOpaXkaThCs MPU YCIELIHOM YCTaHOBJIEHUH CBsA3U. [l mosydeHus
JOTIOTHUTENbHOW NH(OpMAIIU 00 U3MEPEHUH 3TOTO UIMEHH CMOTPUTE
ONMCaHue ITyHKTa [NIaBHOro MeHto «HacTpoiikay.

MAC aapec

Ortobpaxaer MAC anpec ynanéunoro moayis, wim MAC aapec nutro3a
110 YMOJTYaHHIO, WIIM OIIMOKY B Cllyyae Heyla4yH IPH MOTBITKE
CBSI3aThCS C yNaIEHHBIM MTPHUOOPOM.

CyiectByeT Bo3MOXHOCTb 3a7aTh MAC azpec Bpy4HYIO.

IIpumeuanue: B ciyuae ycnemHoro onpeaenenuss MAC agpeca u
NepeKIoueHns yaanéHHoro npudopa B pexum 1eida, ero IP u MAC
aZipeca aBTOMAaTHYeCKH KOMUPYIOTcsl B KoHurypaiuto tecta RFC-2544
(ctpanuna «Ilotok»).



12 KOHOUI'YPALILA

DTOT MYHKT MEHIO MO3BOJISIET BBIOJIHUTH HACTPOUKY TecToB RFC-
2544,

MeHto HacTpoHKH KOH(DUTYpaIlluy COCTOUT U3 6 CTPaHMUII:

O6mme, [Torok, Throughput, B-to-B (Back-To-Back), Frame loss,
Latency.

JUtg cMeHBl cTpaHuLl Bbl MOXKeTe HCIO0Ib30BaTh ITyHKT MEHIO
«Hactpoiika» (Bcerna pacmosoeH NepBbIM) U PyHKIIMOHATbHBIE
KHOIIKY WJINA KHOMIKU «P+» 1 «P-».

Ornucanue MyHKTOB, PacOJIOKEHHBIX Ha cTpaHulle «O0Ime.
Exnaunni

MeraOutbl B ceKyHy uiu npoueHTs (3a 100% npruHuMaeTcsi CKOPOCTh
nepeaaydn, yCTaHOBJICHHAs] B MEHIO HacTpOiiku uHtepdeiica, ecnu He
yKa3aHo UHOE)

Pa3zmep ¢peiima

B cootBetcTBUM ¢ pekomenaanueit RFC-2544 unu yctaHOBIIEHHBIN
MoJIb30BaTeNeM. (3To pasmep (peiiMa pu3nUecKu nepeaaBaeMblil O
kabemto, 6e3 yuéra nmpeamOynsl 1 SFD (Start of Frame Delimiter), Ho ¢
yuétom CRC)

Ioab30B.

Pazmep dpeiitma 3aaHHbIN TTOJIB30BaTENEM (UCTIOIB3YETCS TOJIBKO
COBMECTHO C MPeabIAYIIUM ITyHKTOM)

Throughput

BxkiroyeHue v BBIKIIOUEHHE TeCTa HpOHYCKHOfI CITOCOOHOCTH M3 CIIUCKA
MMPOBOAUMBIX K TECTOB.

B-to-B

BxiroueHue U BBIKIIFOYEHHE TeCTa U3 CIIMCKA MPOBOJUMBIX K TECTOB.
Frame loss

BxiiroueHue v BBIKITIOUEHHE TECTa U3 CIIMCKA MTPOBOJIUMBIX K TECTOB.
Latency

BxiroueHue U BBIKIIFOYEHHE TeCTa U3 CIIMCKA MPOBOJUMBIX K TECTOB.
Hopma

BxirodyeHue 1 BBIKIIOUEHHE KOHTPOJISI COOTBETCTBUA PE3YJIbLTATOB
TECTOB 3a/lTaHHBIM HOPMaM.
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OrnucaHue MyHKTOB, pacloyioKeHHbIN Ha cTpaHulle «[ToTok»
IP anpec:

anpec nueid-moayns (mpudbopa ATLAN B pexxume nuieiida). Ha stor
azpec OyJeT OTIPaBIATHCS MMOTOK U3MEPUTEILHBIX ITAKETOB.

F1. — Jlna nocumBoasHOro BBoAa IP anpeca. Mcnone3yére KHONKY ¢
crMBoOJIaMH IU(p Ha KiaBuarype nprbdopa. C MOMOIIBIO KHOMOK «€» 1
«=2» MOXHO MepeMeliath Kypcop K TeM 1udpam, KoTopbie TpedyeTcs
WU3MEHUTD.

F4. — Brei6op IP aapeca u3 Tekyiero crnvcka aapecoB

Ecnu Bel nepeBonunu ynan€uuelii npubop B pexuM 1uieida c
MTOMOIIIBIO MEHIO «IITeH(-MOTyIIb» 3TO TOJIe 3aMOTHSIETCS
ABTOMATHUYECKH.

TTL

[Tapametp Time To Live (Bpems xu3nu) B IP 3aronoBke
U3MEpUTENIbHOTO IIaKeTa.

TTL/DS

[Tapametp Type Of Service (Tun cepsuca) / Differentiated service B IP
3aroJjIOBKe U3MEPHUTEIHLHOIO MaKeTa.

Precedence
Hcnonbiyetcs ans ynobersa mpu yctanoBke 6utoB TOS/DS
Source UDP

3agaeT HoMep BbixoaHoro nopta B UDP 3aronoBke n3MepUTeIbHOTO
MIaKeTa.

Dest UDP

3agaet HoMep BxogHoro nopta B UDP 3aroioBke U3MepUTENBHOTO
MIaKeTa.

MAC aapec:

Ortobpaxaetr MAC anpec ynanéunoro moayis, unu MAC aapec nuio3a
M0 YMOJTYaHUIO, WM OIIKUOKY B ClIyyae HeyJauu MpH MOIbITKe
CBS3aThCS C yIaNEHHBIM TPUOOPOM.

CymiecTByeT Bo3MOXXHOCTH 3a1aTh MAC anpec BpydHYIO.

Ecnu Bel nepeBonunu ynan€uuelii npubop B pexuM 1uieida c
TTOMOIIIBIO MEHIO «IITeH(-MOTyIIb» 3TO TOJIe 3aMOTHSIETCS
ABTOMATHUYECKH.

OnucaHue MyHKTOB, pacoyioxkeHHbIX Ha cTpaHule « Throughput»
Bpems
JUTUTeNbHOCTh OTHOM MONBITKY (B OY€pPEJHOM IlIare TECTUPOBAHUS )



TouHnocThb

[penen npekpalieHus MOKCKa TOYHOTO 3HAYCHHUSI TIPOITY CKHOM
cnocobHoctu (Throughput). T.e. kpuTepuii ocTaHOBKH TecTa.

IToBTOPBI

YucTo moBTOPOB (MOMBITOK MOATBEPKAEHUS TEKYIIEro pe3ybTara)
nepes| CiaeAyIOIUM LIaroMm.

HavaabHas CKOpPOCTH

HauanbpHasi CKOpOCTh 715l MOMCKA 3HAUEHUS TPOITYCKHOM CIIOCOOHOCTH.
Hcnons3yeTcs AJid yCKOpeHUs MoJIy4deHus pe3yibTara (0cOOEHHO B
clly4yae HU3KUX 3HAUeHUH U3MepseMoil CKOPOCTH)

Hopma

3agaércs moiap3oBaTeneM JJIsl yA00CTBa KOHTPOJISI COOTBETCTBUS
pe3yJIbTaTOB TeCTa 3aJaHHBIM TPEOOBAHUSIM.

OrnurcaHue MyHKTOB, PacloyIoXeHHbIX Ha cTpaHulie «Back-to-Back»
HavajabHasi AJIUTEIBLHOCTD

dakTUYeCKN HavYalIbHAS ITTUHA «TTAa9KW» W3 U3MEPUTEITbHBIX ITaKETOB.
KonkperHoe uncio nakeToB (¢ppeliMOB) B auke OyeT 3aBUCETh OT
pa3Mepa MmakeToB.

TouHnocThb

[Ipenen npekpailieHus MorMcka TOYHOTO 3HAUYCHUsI pe3ylibTata, [Ipenen
W3MEHEHUS JUTUTEIbHOCTH «ITauyKW» MaKeToB. T.e. KpUTepuil OCTAaHOBKHU
Tecta. M3Mmepsercs Bo Pppeiimax.

IHoBTOpHBI

YwrcTo mMOBTOPOB (MTOMBITOK TOATBEPKIASHUS TEKYIIETO Pe3yIbTaTa)
nepe CIeaYIOIIHMM IIIaroM (o4epe HbIM U3MEHEHUEM YHCTa MTaKeTOB B
«Tavke).

Hopma

3amaérces moap3oBareneM Jisl y1o0cTBa KOHTPOJISI COOTBETCTBUS
Pe3yJIbTaTOB TeCTa 3aIaHHBIM TPEOOBAHUSIM.

Ornrcanne MyHKTOB, PacIoJIOKEHHBIX Ha cTpaHulle «Frame lossy
Bpems

JUTTeNbHOCTh OTHOM MOMBITKY (B OUYE€PETHOM IlIare TECTUPOBAHUS )
HavanbHasi ckopocTh

HauanbHas ckopocTh TecTupoBaHus. 3agaérces B mpoieHTax. 3a 100%
MPUHUMAETCS YCTAaHOBJIEHHAS TEOpeTUYECKasi CKOPOCTh COSIUHEHUS
(10, 100 unm 1000 M6wuT/cek.) B mento «aTepdeiicy. Ecnu

IMOJIB30BATCJIb YMCHBIIACT HAYAJIIbHYIO CKOPOCTb TECCTUPOBAHUA, TO 1
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BECh JHMarna3oH genuTcs Ha 10 cerMeHTOB ¢ MUHUMAJIBHBIM 3HAUYSHHUEM
0,1 %.

T.€. €CJIM Ha4aJbHYI0 CKOPOCTh 3a7aTh paBHOU 5% OT MakCcUMaIbHOU
TEOPEeTHUeCKOU, OT mosryuntcst uHTepBait 5%/10 = 0.5% u u3mepenus
OynyT MpOBOAUTCS IpHU 3arpy3ke kanana 5; 4.5; 4; 3.5; 3; 2.5; 2; 1.5; 1;
0.5 %.

Hopma

3anaérces moap3oBareneM Jisl y1o0cTBa KOHTPOJISI COOTBETCTBUS
Pe3yJIbTaTOB TeCTa 3aIaHHBIM TPEOOBAHUSIM.

OrnucaHue MyHKTOB, PacOJIOKEHHBIX Ha cTpanule «Latency»
Bpems

JITMTeNbHOCT OHO# MOTBITKH TECTUPOBAHMS Ha OTPeICTICHHON IITMHE
dpeiima.

IToBTOPBI

Yucto ycpenHeHuii pesynbTaTta.

CkopocTb

CxopocTh oTnpaBku (pperliMoB, HA KOTOPOU OyeT MPOU3BOAUTHCS
U3MepeHHe 3aJePKKH.

N3 Thr-put

Hcnonp30Bath pe3ynbTaThl U3MEPEHUS TTPOITYCKHOU CITOCOOHOCTH JIJIs
MpOBeACHUS TecTa «3aJepPiKKa.

Hopma

3aga€rcs monap3oBaTeneM JJIsl yA00CTBA KOHTPOJISI COOTBETCTBUS
pe3ysbTaTOB TecTa 3aJaHHBIM TPEOOBAHUSM.

CTATYC TEKYIIEI'O UIBMEPEHUW A

JIiis GBICTpOro BXoJa B MEHIO CTaTyca MOKHO UCIIOJIb30BaTh KHOIKY
«Ctapt/CTOm». DTOT pexuM NpeJHa3HaueH AJs YIpaBIeHUs
M3MEPEHUSIMHU U MOJTy4YeHUs] HHPOPMALIMU O TeKyIIeM U3MEePEeHUU U
X0Jl€ TECTUPOBAHUS.
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12:00:00 00:00:05 <— Bpews

Tput 3aBepueH na WHchopmaLs o

B2B BbIMOJ/IHEHME xo4e

FLOS B oqepeﬂ'w BbIMOJTHEHUSA

TEecToB

Lat B ouyepenau

128 1689189 nost 1 WHdopmauns o

TX 1689189 RX 1689189 TekyLiem Tecte
ynpaeneHua

Fl.CtapT

F2.CTton

Pucynox 13-1. Menro ctaTyca

B BepxHeli yactu skpaHa 0ToOpa)karoTcs - BpeMsl Hayajia U3MepeHus U
BpeMs, MIpoILIe/IIIee C ero Havaa.

B cpenneili yactu sxpaHa oToOpaXkaeTcsi X0 BBITIOJTHEHHUS
TeCTUpOBaHUs. HampoTuB KpaTKoro Ha3BaHMsI TecTa OTOOpaKaeTcs
cTaTyc TecTa (B ouepe/u, BhIMOJIHEHNE, 3aBepIlieH, TpepBaH) U
pe3yabTaT MPOBEPKU HA COOTBETCTBUE 3aJaHHON HOpME (7]a WU HET).

Janee orobpaxaetcst tHGpOpPMAIUS O CTAANH BBITIOJIHEHUS TEKYILEro
Tecta (TeKyIlas JyinHa Gpeiima, YUCIIo MepelaHHbIX U MOTyYeHHBIX
¢dpeiiMoB, HOMep TOBTOpA | JIp.)

B HmxHeN yacTy HAXOAUTCS MEHIO.
Crapt/Cron
F1 - 3anyck usmepenus. F2 - ocranoBka uaMepeHus.

PE3VIJIBTATBI

DTOT peXUM UCHOJB3YETCS JUIsl MPOCMOTpa pe3yabTaTOB, KaK TEKYLIEro
U3MEpeHHUs.

Menro cocTouT u3 4eThlpéx nuctoB: Throughput, B-to-B, Frame loss,
Latency u Jitter. Ha cTpanuiax, oroOpaxatorcs pe3yibTaThl
TECTUPOBAHUS U UX COOTBETCTBUE 3aJaHHBIM KPUTEPHSIM.
IlepexiiroueHne CTpaHUL BBIMOJIHSIETCS C MOMOIIBIO MYHKTAa MEHIO,
100 ¢ TTOMOIIBIO KHOITOK P+ P-.

23



Pe3ynbTaThl oToOpaxkatorcs B Buje Tabnuiibl. [lepBriil cTonben — qivHa
dpelimMa, BTOpOi pe3yJibTaT B BEIOpAHHBIX eIMHUIAX (CM. HACTOUKY
U3MEpPEHUsI) U pe3yJIbTaT MPOBEPKU Ha COOTBETCTBUE 3aJJaHHONU HOpME
(ecu BKIIFOYEH PeXUM KOHTPOJISI HOPMBI). BBl MOXeTe U3MEeHHUTh
HOPMY KaK JI0, TaK U MOCJIe MPOBEICHUSI TeCTa, Pe3yJIbTaThl OyIyT
aBTOMATHUYECKH MPOBEPEHBI CHOBA.

Ha ctpanune pesynbraToB Tecta Frame loss (rmorepu naketoB)

pacrosnoxeH nMyHKT MeHto «lllar». Mcrnone3yiTe 3TOT MyHKT AJIs
IIPOCMOTpA BCEX PE3YyJIbTaTOB U3MEPEHMUS.

= 1G 12:00:05
Throughput

cTaTyc 3aBeplueH <— Menio
Bpems 00:01:25

64 100.0 % Aa

128 100.0 % na <«— PesyneTathl
256 100.0 % Aa

512 100.0 % Aa

1024 100.0 % Aa

1280 100.0 % Aa

1518 100.0 % na

F1.Throughput F3.Frame Tloss
F2.B-to-B F4.Latency

Pucynox 16-1. MeHnto pe3ynbTatoB

15 CO3JIAHUE OTUETOB

Jlig co3nanus oT4€Ta BEINOJHUTE U3MepeHue no Metoguke RFC2544
WJIU TeCT MeHoro kabens. Beenure nms daitna, B koropom Oyaer
coxpaH€H oTuéT. Co3aiiTe OTUET C MOMOIIBIO TyHKTAa MEHIO
«Co3nanne otuéta RFC2544» nnn «Co3nanue otuéta RJ45».

Jnst npenynpexxaeHus MyTaHUIbl, COOTBETCTBYIOIIEE pacllIupeHre K
datinam oT4€TOB J00aBISIETCS] ABTOMATHYECKH.

Jliis mepenaym co3ganHbix (aitnos Ha [1K ucnone3yiiTe myHKT
TJIaBHOI'O MeHIO «CBA3b ¢ I1K».

Beimonnusiite OYHCTKY IIPH ITOJIHOM 3allOJITHCHUH ITaMATH IJIA XPpaHCHUA
OTYECTOB.

HpI/I BO3HUKHOBEHHH OIIMOOK IOIMBITAUTECH COXpaHUTb, CO3JJaHHbIC
paHee OTYETHI U BBITTOJIHUTE IMOJIHYIO OHYHUCTKY.

Hwuxe nmpuBen&H npuMepHsbIit BUu (paitioB OTYETOB MpUBEAEH HIKE.
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Ozuér of wsMepexmu
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Cosgam: 14:35:45, 2E
Tipubop ATLAN S5/N
Eawano mamespexms: 12

o

Q

VLEN: =summmuysHC
Cropocre: 1000 MBurn/cen.

AerTonacTporea (Autonegotiation) @ BrnEuseHo

¥opazmedHme morToxom (F Hraopupozars pause-Speina
Hma npuficpa: 000000

MAC apgpec: 00:50:
IP apgpec: 182 168
HMmA mnemd-momyms:
MAC anpec mmeib-MonyiA:
e nedb-Mooyna: 1

UDP oopr wmcrouxmMxa (destination): B
UDP mopT npuéMHMxa (Source): B

Bpewma mImepsHdA: O wac., 1 maE., 24 cem.
Hopma: 1000 %
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PeEyMETATH TECTS MAaNCHMamzHOM HaDpyIxm (Back-To-EBack!

Bpema mamepeHdA: O wac., O wme., 35 cem
HawanmzHas IOMTSNLHOCTE M&YXHM DaEsSToED I Ccem.
(wucao fpefiMc=, CTOPABNeHHHEX Ia 3TC SpeMs, OpMHEHMasTcE za 100%)

Hopma: 100.0 %

g4 2976180 §p. (2 cex. =
128 1689183 gp. (2 cex. =
256 305787 &p. (2 cex. = 305797 dp.)
ciz 4E95924 &p. (2 cex. =  4€9924 3p.)
1024 235463 gp. (2 cem. = 239483 dp.)
17480 132307 gp. (2 cex. = 152307 dp.)
1818 162548 ¢p. (2 cem. = 1E2E43 dp.)

o

23yAsTaTH T2CTa OOTEpE nameroE (Frame Loss)

Bpema wmamepsxHuA: 0 =wac., O suaE., BE cex.
Hopma: 0.1 %
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PESynrTaTH TSCTE EPEMESHM IZamepEex [(Latency)
Bpewma mamepsxmA: O =ac., 1 wmaE., 48 cem.

Store and Forward {npoxoazeswe gpeimal
0.125 mmnmucer. { 125.0 Murpocex.)

& MuEpoceR. (cropocTe 100.0
9 mMmEpocex. (cmopocTe 100
& MuEpoceR. |(cropocTe 100
a
4

m
N
1o ek

Mxpoce®. [(cropocTe 100,
Mxpoce®. [(cropocTe 100,
2 mMuEpocex. (cmopocTe 100.
8 mMmEpocex. (cmopocTe 100
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g4 min = max = 4.57€ mMurpocem.
128 min = max = §.¢24 MHURpOCSH.
2586 min = max = 10.E€%6€ MMXRpOCSE.
512 min = max = 1%.008 mMumpocsm.
1024 min = max = 35.304 mMMmpocsN.
1280 min = max = 43.520 mMumpocsE.
1518 min = max = 51.208 MMxpoCsSE.

COpSeOeneHMA EBAPMaLMM EDSMEHM OPONOEINEHMA namera (Jitter)

® mnefth-Mogyan oz mreftd-MogymA

=24 0.008 MuMEpocemR. 0,000 Muxpoce.
128 0.000 suMepocem. 0,000 Muxpoce.
2586 0.000 CEH. 0.000 MMxpoCsE.
512 0.008B CEH. 0.000 MMxpoCsE.
10z4 0.008B CEH. 0.000 MMxpoCsE.
1280 0.008B e 0,000 Muxpoce.
1518 0.008B e 0.008 mMHMxpoceR.

Throughput:
Back to back:
Frame loss:
Latency:
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O0TYET 06 WM3IMEpPEHMM

CoznaH: 14:83:30, 30.86.20811
Mpueop ATLAN 3/H 000000

MCNpAaBEH, NAWHA B M

NOAKARYEH K KaHaay B (BkAWueH Kpoccoeep)
skew B ns, NOAAPHOCTE +

MDI1, napa (3-6)

MCNpAaBEH, NAWHA B M

NOAKARYEH K KaHaay A (BKAKNUYEH KpoCcoOBep)
skew @ ns, NOAAPHOCTL +

MDI2, napa (4-5)

MCNpAaBEH, NAWHA B M
NOAKARYEH K KaHaay D (BkAwueH kpoccoBep)
skew 0 ns, NOAAPHOCTL +

MCNpAaBEH, NAWHA O M
NOAKARYEH K KaHaay [ (BKAKNUYEH KpoCccoBep)
skew B ns, NOAAPHOCTbL +

CTATUCTHKA

B sTom pexume oToOpakaeTcs HEKOTOpasi CTaTUCTHKA OOHAPYKEHHBIX
OIIMOOK U aBapUMHBIX COCTOSIHUM.

TECT KABEJIA

B npu6op BcTpoen npuémonepenaruuk Gigabit Ethernet ¢ dbynkunsimu
0 ONpeIeJICHUIO HEUCIIPABHOCTEH MeTHOTO Kabes.

B coBpemennsix cetsix Ethernet B kauecTBe cpeabl nepenadu
UCIIOJIb3yeTCs] MeAHBIN Kabellb ¢ YeThIPbMSI BATBIMU MapaMu
MPOBOAHUKOB. J1Jisi monkitoueHus Kkadesns K 000pya0BaHUIO
UCIIONB3YIOTCs pazbémbl 8PEC.

Ha ckopoctsax coenunenust 10 Mout/c u 100 M6uT/c ucnonb3yroTcs
TOJIBKO JIBE Tapbl U3 YETHIPEX, MPUYEM I10 OJTHON U3 HUX JaHHBIC
nepelaloTes OT yCTPOicTBa 1 K yCTpOMCTBY 2, a IO BTOPOi — B
obparHom HampasieHuu. B pexxume 1000 MOuT/c ncmons3yroTcest Bce
YeThIpe Maphl, iepeiada mo KaKJa0l U3 HUX OCYIIECTBISETCS B 000MX
HaIpaBJICHUSX.

Kax el npuémornepenatyuk uMmeet uHTepdenc moJKIIYeHUs K cpejie
nepenaun (MDI — Media Dependent Interface — uaTepdeiic, 3aBucsimi
OT cpefbl). JIJist MeTHOTO COeTMHEHUSI UCTIONB3YETCS
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g depeHInaNbHBIN TpuéMonepeIaTINK, KOTOPBIX JOKEeH OBITh
MOAKJIIOYEH K CHMMETPUYHOM nape nmpoBoAoB. BcTpoeHHble B pubop
npuéMorepeIaTIuKy CIIOCOOHBI aBTOMATHUECKH KOPPEKTUPOBAThH
MOJISIPHOCTH MTPOBOJOB B Mape.

ITongkntoueHre K npuéMoriepeaTIuKy MPOBOJOB, OTHOCSAIIUXCS K
pa3HbIM BUTHIM IIapaM B KabeJie, SIBIsSeTCs HeAOMyCTUMBIM U IPUBOIUT
K ITIOTEpEe BO3MOXXHOCTH YCTAaHOBUTH CBA3b. | [priMep HenpaBUIIBHOTO
coelMHeHUs n300paxeH Ha pucyHke 17.1. KoHTakTsl 3 ¥ 6 — BBIBOJIbI
OJIHOTO IIpUEMOIIEepeIaTYMKa U JTOJKHBI ObITh MOJKIIOYEHbI K OHON
nape IpoBOJOB.

[Tpumep mpaBUIBHOTO MOAKIIIOUEHHUS N300pakeH Ha pucyHnke 17-2.

MDI3 (Mapa 4)
8 BI_DD- 8
|7 BLDD+ 7 MDI2 (Mapa 3)
6 TBLDBHS | T OOOOOK
5 BLDC4S MDI1 (Mapa 2)
4  BIDC+ 4
3 BI_DB+ 3
Bt MDIO (Mapa 1)
2 BI_DA- 2
1 BI_DA+ 1
BUA CO CTOPOHbI
KOHTaKTOB

Pucynoxk 17-1. HenpaBuiibHOE OJKIIIOYEHHE.

KoHHekTOop
L 8peC g MDI3 (Mapa 4)
. (RG-45)

_____________ , MDI1 (Mapa 2)
° I e eSS S e
5 AR MDI2 (Mapa 3)
4 P4 —
> e - MDIO (Mapa 1
; ) (Mapa 1)
1 1 :

BUZ CO CTOPOHbI
KOHTaKTOB

Pucynoxk 17-2. [IpaBuiibHOE OJKIIIOUEHHE.



KOHTaKT 10BASE-T 100Base-TX 1000Base-T
1 TD+ TD+ BI DA+
2 TD- TD- BI DA-
3 RD+ RD+ BI DB+
4 BI DC+
5 BI DC-
6 RD- RD- BI DB-
7 BI DD+
8 BI DD-

Ta6mmma 17-1. IloakmrodeHne BX0I0B U BBIXOI0OB TPUEMOTIEPEIATINKOB K pa3bEMY.

B HacTosmuii MOMEHT OCHOBHBIM CTaHAAPTOM MOAKIIOUEHUS Kabels K
pazbpémy 8P8C —sBnsercs TIA/EIA-568-B, koTopblii 3aMeHMI
yctapeBmnii TIA/ETIA-568-A.

KOHTaK | IIBET MpoBOJa Ha MTEPEKPECTHBIH MepeKPeCcTHHIN

T MIEPBOM KOHIIE A 101 100 1000 Mb6wut/c
Mo6ut/c
1 Oenblii- 0/3e1€HbIH 0/3enénbIit
OpaHsKeBbIH

2 OpaHKeBbIH 3eJIEHBIH 3€JIEHBIN
3 Oesblii-3eJI€HBIH | O/opaH:keBbIii | O/OpaHXeBbII
4 CUHUU CUHUU O/KOpUYHEBBIHI
5 OeJbIi-CUHUI 6/cunmit KOPUYHEBBII
6 3eJIEHBIH OpaHKeBbIH OpaH>XeBbII
7 OenbIi-KOpUYHEBbIN | 6/ KOpUUHEBBIN CUHUM
8 KOPUYHEBBIH KOPHUYHEBBIN 0/cunuit

Buumanwne! He 3a0n1BaiiTe, uto Bam xabeslb MOXKET OTIMYATHCS OT

Tabnuna 17-2. Ilepexpéctanie kabenu (T568B).

cTa”HaapTHOro. [lapel — B3aUMHO 3aMEHSIEMBI.

Jlyist opraHm3anuu CBSI3U HEOOXOUMO, YTOOBI BBIXOT TIepeaaTanKa ObII
MOJIKJTFOYEH KO BXOy MPpUEMHUKA U HA000poT. [[1s aTOTO
UCITOJIB3YIOTCS TaK Ha3bIBaeMble TIEPeKPECTHBIC Kabelu.

29



BbonwsmmHCcTBO yeTpoiicTB Ethernet crmocoOHBI TepekIToYaThCsl B PeKUM
MDIX — T.e. MEHSTh MECTaMH BXOJl M BBIXOJl HA CBOEM pazbEME,
MO3TOMY MOTYT KOPPEKTHO paboTaTh ¢ OOBIYHBIM MPSIMBIM KaOeseM.

MHorue ycTpoicTBa HCIOJB3YIOT PEKUM aBTOMAaTUYECKOTO

onpezaeneHus Heooxoaumoro pexuma (MDI niau MDIX) nis
ycTaHoBlieHUs cBsizu (Auto-MDIX).

X+ 1 1 TX+ TX+ 1 E— 1 RX+
TX- 2 2 TX- - 2| ——» 2 RX-
RX+ 3 3 RX+ RX+ 3 <«— 3 TX+
4 4
5 5
RX- 6 6/ RX- RX- 6 «— 6/ TX-
7 7 7
8 8 8
MDI MDI MDI MDIX

Pucynox 17-3. CneBa — 06a yctpotictBa B pexxume MDI 1 coetmHeHbI mepeKpecTHBIM

kabenem. CripaBa — COeIMHEHHE MPSIMBIM KabeieM, TpaBoe yCTpoicTBO B pesxkume MDIX.

30

JIns 3amycka Tecta BOWIUTE B PEKUM U YCTAHOBUTE KypCOpP Ha MMyHKT
«Tect». Haxxmute kHONIKY «F 1» - CTapT. BepHurte Kypcop Ha IMyHKT
MeHo «CTpaHHIay U UCTIONB3yHTe QYHKIIMOHATBHBIE KHOTIKH JIJIS
MIPOCMOTpa pe3ybTaTOB TecTa. TecT MPOBOAUTCS AJI KaXJ0H Naphl
npoBojoB, ¢ uMeHamu MDIO0, MDI1, MDI2 u MDI3, B cko6kax
yKa3aHbl CTaH/IapTHbIE HOMEpa KOHTAKTOB Ha pa3b&éMe BXOMSIINE B
COOTBETCTBYIOLLYIO Mapy.

I IpumepHBI BUI OCHOBHOT'O SKpaHa ¢ pe3yJibTaTaMu U3MEpPEeHUS
n300pakeH Ha pucyHke 17-4.
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[} LDown 12:00:05

TecT

MDIO(1-2): wucnpaBeH
ANVHA: HeT JAaHHbIX
MDI1(3-6): He cornacoBaH
Ha paccTosiHum: 0 ™
MDI2(4-5): pa3pbiB

Ha paccTosfiHuu: 0 ™
MDI3(7-8): wucnpaBeH
ANMHA: HeT JAaHHbIX

F1l.Pe3ynbTaThl F3.UHOO
F2.JlONONHUT.

Pucynox 17-4.

N3mepeHue AMHBI cerMeHTa Kabels ¥ IOMOJIHUTENIbHBIX MapaMeTpOB
MIPOU3BOJIUTCS TOJIBKO MpU cKopocTu coenruenus 1000 Mout/c u
YCIIeIIIHOM yCTaHOBJIeHUM CBsi3u. Ha pucynke nnsa map MDIO u MDI3 B
rpade nmuHA HE yKa3aHa 1Mo Mpu4uHe oTcyTcTBUA cBsizu (LDown —
Link is down).

Pesynbratsl TecTupoBanus MDI1 yka3biBalOT Ha HECOIJIacCOBaHUE
MMIIeIaHCa, K TOMY K€ PacCTOSIHHE 10 MeCTa pacCcorjacOBaHUs
HEBEJIMKO. DTO MOXKET OBbITh CJIE/ICTBUEM MOJKIIOUCHUS K OTHOMY
npuéMonepeIaTuruKy KUl U3 pa3HbIX Map (pasHonapka).

Ha ckopoctsix 10 u 100 M6ut/c ucnonb3yeTcsi CTaHAapTHBIN
pediiekToMeTpUUeCKU METO T JIJIsl ONIpeIeICHUs PACCTOSTHUS IO MeCTa
MOBPEXXICHUS WJIM HeCOTJIaCOBaHUS UMIIeIaHCOB. JlTnHa Kabenss MOXeT
OBITH OMpeielieHa, €CJIM OTKJIIOYUTh Kabeb OT 000py/I0BaHUs Ha
nanbHeM KoHIie. s aktuBanmu 6ojee Tounoro DSP-metona

omnpezeNeHus IJTUHHBI, HEOOXOMMO YCTaHOBUTH CB3b B peskume 1000
Mobwurt/c

NHO®OPMAILIMA SFP

CuutsiBanre nHGOPMALIMKM U3 BHYTPEHHEH dHEProHEe3aBUCUMOM
namsata SFP Moaysst mpoucXoauT aBTOMAaTHYECKH TIPH €T0
noakmoueHur. O6paraiitech K HaMm, ecii Bam HeoOxoauMo
MPOYUTATH 3HAYCHHMS APYTUX nosiei mamsat SFP Momxyns (ontudeckas
MOIITHOCTB U JIp).
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19 TOJIOCOBAA CBA3b

Cy1iecTByeT BO3MOXXHOCTb OpraHU3allliy FOJI0COBO CBSI3U MEXKAY
IByMsl mpubopamu. BxiroueHne ronocoBoi CBS3M aBTOMaTHYECKU
oTKItouaeT pexxuM uueida. [pubop ucnonszyet npoctsie UDP
nakeTsl IS mepenaun nHdopmanuu. bydepusanus curnana
MUHHMaJIbHa, TO3TOMY B CETSX C OONBLINMHU MTOTEPSIMU ITaKETOB MU
BHOCSIIIIMMH U3MEHEHHS B MOPSIOK CIeIOBaHUS TAKETOB BO3MOXKHBI
neQeKThl M UCKa)KeHUs TOJI0COBOTO CUTHAJIA.

HpI/I OopraHu3alyu CBA3U UCIIOJNB3YHOTCA TC KC H&CTpOﬁKH CCTHU U
IMOPTOB, YTO M IIPHU TECTUPOBAHHNH.

OrnurcaHue MyHKTOB MEHIO

IP anpec

Anpec nmpubopa ¢ KOTOpbIM Oy/1eT yCTaHABIUBATHCS CBA3b.
Curnan

3HaueHus — BriknmroyeHo, ToHanbHbIA curdan 1000 'y, curnan ot
MuKpogoHa. (PexomenayemM UCIOIb30BaTh TOHAIBHBIA CUTHAT IS
MPOBEPKHU TAPHUTYPBHI).

YyBCcTB MHK.

Hactpoiika 4yBcTBUTEIBHOCTH MUKpPOGhOHA

I'pomkocTh
HacTtpoiika rpOMKOCTH CUTHaJIa B HAYILIHUKAX
MAC aapec

Pesynbrate onpenenenuss MAC agpeca nmpubopa ¢ KOTOpbIM OyneT
yCTaHaBIIMBAThCS CBA3b. 3AeCh Oy1eT 0ToOpaxaThbCsl aJipec LUII03a,
ecyu mpudOp HAXOAUTCS B APYTOM MOJCETH.

Jlig yctaHoBieHUs cBA3M 3ajaite [P agpec u BbIOepUTe THI CUTHANA —
ToH i MukpodoH. [lo aTomy agpecy 6ynet HampasieH 3amnpoc. Eciou
yAan&HHBIA MPUOOP 3TOT 3aMpocC MPUHSI, TO onepaTopy OyaeT
OTIMpaBJIeH 3ByKOBOM CUTHAJI (3BOHOK B BUJIE KOPOTKUX MEPUOTUUECKUX
ryqkoB) u B nosie [P agpec 3Toro MeHro, HO yxe Ha yAaIEHHOM
npubope, OyaeT coxpaHEH aapec BbI3bIBABIIETo mpudopa. Jlis
YCTaHOBIICHHSI CBSI3U OIEepaTop Ha JajlbHEM KOHILE JOJKEH BONTH B
XXMM TOJIOCOBOM CBSI3U B TaK)Ke BbIOpATh THUI CUTHAJIA.
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20 TIPOBEJIEHUE U3MEPEHMM RFC 2544

20.1 Ocnossl Ethernet

[TorbITaemMcst KpaTKO U3JIOKUTH OCHOBHBIC IIPUHIIATIBI PAOOTHI CeTeit ¢
MaKeTHOM nepenayvel TaHHbIX. HekoTopble MOMEHTHI ObLITH
CO3HATeNbHO yIpolleHkl. JleTanbHoe onucanne Bel cMoxkeTe HallTh B
cranaapte IEEE 802.3.

KaGens

VYerpoiicTBo, KOTOpoe coBMecTHMO co cTanaaptamu Ethernet umeer B
CBOEM cocTaBe OJMH WU OoJiee mpuéMonepeIaTIuKoB (transceiver),
cocTosMi U3 epenatyuka(transmitter, Tx) u mpuémHuka (receiver,
Rx).

Ilepenaua naHHBIX OCYIIECTBISCTCS MO KaOeIbHOU TUHUM (MEAHON WIN
ONTUYECKON) B BUJIE MTOTOKA (T.€. TTOCIeI0BaTEILHON Mepenaun) OanT
(onuH GaliT — enMHMIIA U3MEPEHUs HHPOPMALIMK paBHas 8-MHU OUTaM).
Onun 6UT, B CBOIO OUepelb, - 3TO MUHUMAaJIbHAs eJMHULIA
UH(pOpMaLINH.

BbaliTel nepenatoTcsi ¢ HEKOTOPOH CKOPOCTHIO. ITa CKOPOCTh
onpeensieT TEOPeTUIECKYI0 CKOPOCTh CUCTEMBI iepenayun. Hampumep,
npu ckopoctu coeauHenHus 1000M6uT/c 1 GailT maHHBIX epena&Tes 3a
BpeMs T=8 HaHocekyH/ (1 HaHOCeKyH/a 3TO OJJHAa MIJJTMOHHAS YacTh
CEKYH/IbI).

Bpewms nepenauu moboro 6aiita GUKCHPOBAHO U OAMHAKOBO ISl BCEX
6aiiT. HenpepriBHas nepenava nocieoBaTelbHOCTH OaliT oOpasyer
¢peiim (maker, kaap, frame).

[Tepenava naHHBIX BCET/Ia OCYIIECTBIISIETCS B BUJIE TTaKeTa
(TmocnemoBaTeNbHON Tiepeiadl HECKOJIBKHUX ASCSITKOB OanT). Jlmst
oTIpeNieNieHUs Havaja MmaKeTa UCIoIb3yeTcs CreluaibHas MeTKa B BUE
oco0oit mocnenoBatenbHocTH 0aifT (sfd — Start Of Frame Delimeter).
[TpuéMHUK UCTIONB3YyeT 3Ty METKY JIJISi CHHXPOHHU3AIUH C
nepeIaTINKOM ISl TIOCIIeIYIOIero MpruéMa ocTalbHBIX OalT makera.

CymecTByeT orpaHM4eHre Ha MUHUMAJIbHYIO U MAKCHUMAJIBHYIO JUIMHY
naketa. [ lakeTsl Tak)ke He MOTYT IlepejaBaThCsl HENPEephIBHO. T.e.
3alpelleHo TaKkKe NepeaaBaTh CIeNyOIUi TaKeT cpasy mocie

3aBepIIeHHs Tepenaydn Tekymero. HeoOxoammo BeIepKaTh TaK
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Ha3bIBa€MbIi MUHUMAJIBHBIM MEXKIIAKETHBINA MHTEepBasl. MakcHUMalbHbII
MEXXITAKETHBIM UHTEPBAJ HE OTPAHUYEH, OH DKBUBAJIEHTEH OTCYTCTBUIO
nepenavu.

MexnakeTHbIN MHTepBan
(Inter-Frame Gap - ifg)

MakeT (Pperim) Ne 1 MakeT (Pperim) Ne 2

( 1 [ 1
(ifg | sfd | data] crc | ifg ]| sfd [ data] crc | ifg )

.
»

Bpems

Pucynoxk 20-1. Ilepenaya ¢peiimon

JIMUTeNbHOCTh MUHUMAJIBHOTO MEXKITaKETHOTO UHTepBaja paBHa 12*T
(cMm. onpenenenue T Bblllle) U SKBUBaJIGHTHA BpeMeHHU nepeaadu 12
OalT TJaHHBIX.

ITomumo npu3Haka Havana peiima 1 6;10Ka JaHHBIX (peiima

nepeaaéTcs TaKXKe CIelUaTbHbBIN KO KOHTPOJIS IIEJTOCTHOCTH JaHHBIX —
CRC (Cyclic Redundancy Check).

Ecnu cxemarnuecku oToOpa3uTh nepeady JaHHbIX, TO MOJYUYUTCS
KapTHUHKa, n300paxeHHas Ha puc. CHavana rnepenadyu He ObLIO, TOTOM
ObL1 nepenan naxkeT Nel, o0s13aTeNIbHBIN MeXITaKeTHBIA HHTEpBAl,
oToM nakeT Ne2, onsTh HUHTEpBAI U T.[.

MosxHO n300pa3uTh 3T0 OoJiee AeTaIbHO cM. puc. 20-2

MNakeT (Ppenm)

( )
ifg11 | 912 /¢ datat | data2 | data3 B/ ifg1 | ifg2 | ifg3 |

M 0 7 07— 7 I 171 °1I

¢ g BpeMms, 3a KoTopoe nepeaaeTca 1
GalT aaHHbIX NakeTa

Pucynoxk 20-2. Ilepenaya ¢ppeliMOB 1 TaKTOBBIM CUTHAI.

[Tpumeuanue: Sfd u Crc Takke nmpeAcTaBiIstOT OO0
[IOCJIEOBATEIILHOCTH OAMT.

3a Kaxablid Iepruo] TAKTOBOTO CUTHaA repenaércs | 6ailT qaHHbBIX WA
1 cMMBOJI MEXIaKeTHOTO MHTepBaJia.



Tx1 << Rx3

[ Rx1 >> Tx3 |

Rx} [TxéRx] [Tx
O

P
X
N
)
-
X
P
X
N

L [Tx

Tx 1+ Rx

- B

Pucynox 20-3.

BaxxubIM anemeHnTOM GombinHCTBa ceTelt Ethernet siBnstoTcest
KOMMYTaTopsbI (switch) u mapuipytuzaropsl (router). Ha pucynke —
«K». CobcTBEHHO, MMEHHO OHU U MO3BOJISIIOT O0OBEAUHSTH B €JUHYIO
CeThb OTHeJIbHbIE ceTeBble ycTpoiicTBa («A» 1 «B»). Kak npaBuio, y HUX
HECKOJIbKO npuémonepeaaTurnkos (nopros). Ha pucynke 20.3 y
KOMMYyTaTopa 4 mopra.

JIro60ii makeT, KOTOpPbIN ycTpoicTBO A OyAeT nepenaBaTh yCTPOUCTBY
b nmponenaer cnenyroumii nyth: A Tx >> K1 Rx>>K3 Tx>>B Rx.

[IpousBoauTEIHLHOCTD (MTPOITYCKHAS CITOCOOHOCTH) TaKOM ceTH OyeT
OTIPeNIeATHCS MAaKCUMAITbHON CKOPOCTHIO TIepeIaun IMaKeTOB
YCTPOMCTBOM «A», CTIOCOOHOCTHIO TPUHUMATH MTAKEeThl Ha dTOU
CKOPOCTH YCTPOUCTBOM «B» 1 crtocoOHOCTHIO ycTpoticTBa «K»
NpUHUMATh MakeThl Ha MopT Nel u mepechliaTh ux yepes nopt Ne3.

Ecnu npennonoxute, 4To ycTpoicTBa «A» 1 «B» crnocoOHbI
nepejaBaTh U MPUHUMATh MAKeThl HA MAKCUMAaJIbHOM TeopeTUuecKon

CKOPOCTHU (C MUHHUMAJIBHBIM JOITYCTHUMBIM MCKITAKCTHBIM
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WHTEPBAJIOM), a TaK)Ke C APYTMMH IPOU3BOJIBHBIMA MEKITAKETHBIMU
WHTEpBAJIaMU, TO MOKHO IIPOU3BECTU TECTUPOBAHUE HEU3BECTHOM
IIPOU3BOAUTENBHOCTH ycTporicTBa K.

Merognonorus tectupoBanust RFC-2544 u npubopsr ATLAN
pa3paboTaHbl ClieUaIbHO I BBIIIOJHEHHUS OJOOHBIX 3a4au.

J1J1s TOro, 4TOOBI YCTPOMCTBA, MOJIKIIFOYeHHBIE K OJTHON CETH, MOTJIH
pasnuyaTh ApYyT Apyra, HCTIONB3YIOTCS ceTeBbIe anpeca. [Ipu mepenade
nakeTa, B €ro 3arojloBKe MepealoTcs aJipec OTIPABUTEINS U aJipec
nosrydarens — Tak HazbiBaembie MAC aapeca (MAC — Media Access
Control). OHu 10KHBI OBITh YHUKATBHBIMU JIJIS1 KQKJIOTO YCTPOKCTBA
Ethernet.

BonpmurHCTBO 337124 TpeOYyIOT IBYyXCTOPOHHEH CBSI3H CETEBBIX
YCTPOMCTB. B cOBpeMEeHHBIX CeTsX Mepeadya OCyLIeCTBISIETCS
OZHOBPEMEHHO OT IepeaTtyrka | K MpuéMHUKY 2 U OT NepeaTdnka 2 K
npuéMHUKY 1. Takoil MeTO Ha3bIBAETCSI MOJHBIM AYIIJIEKCOM.

[ToaToMy [Tl TECTHPOBAHMSI HCTIONB3yeTcs ABa pudopa. [Ipubop «A»
reHepHupyeT TeCTOBBIN MMOTOK MaKeToB, MPHUOOp «B» ero mpuHUMaeT, u
oTmpasisieT oopaTHO TpuOOopy «A». TakuM ob6pa3zoM, Mpudop «Ax»
MOET CpaBHUBATh YUCJIO MTAKETOB OTIIPABICHHBIX 110 CETH U
BEPHYBILUXCSI 00OPATHO, & TAK)Ke U3MEPSATh BPEeMsI ITyTEIISCTBUS
MaKeTOB I10 CETH.

Mertonuka onpejeneHus Mporu3BOUTEILHOCTH CETH OCHOBaHA Ha
MOMBITKAX MepeiaTh Mo Hell TOT WM MHOM MOTOK JaHHbIX. OOBIYHO
TeCTUPOBaHUE HAUYMHAETCS C MOMbBITKU NepeiaTh MaKCUMAaIbHBIHN
(TeopeTnyeckuii) MOTOK nakeToB. B citydae, eciu makeTsl TepsitoTCs,
MOTOK CHU)KAETCS B MOJIOBUHY U BBITOJHSIETCS CIAEAYyIOIIas MOMbITKA.

20.2 TloaroroBka K MpOBEACHUIO U3MEPEHUI
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IIpoBepbTe NpaBUIBHOCTHh YCTAHOBKH TEKYIIEH AaThl U BPEMEHH B
nyHkTe MeHro «Hactpoiikay.

Boiigute B myHKT MeHto «MHTepdelic» u HacTpoliTe mpubop Ha Bamry
cucTeMy nepenadu (Beioepute THI UHTepdeiica, yctaHoBute SFP
MOJyJlb, CKOPOCTb CO€JTUHEHUSI ).

IIpumeuanue: 11 pabOTHI C HEKOTOPHIMHA MOJIETSIMU KOMMYTAaTOPOB C
Makc. ckopocThio 100 MOuT/c TpeGyeTcst OTKITFOUCHHSI peKruMa
aBTOMAaTUYeCcKOi HacTpoiiku (Autonegotiation).



[Ipeiinute Ha cTpanuly «Cetb». 3agaiite [P anpec u Macky nojaceTu.
IIpu HeoOxoaumocTu 3anakite IP anpec nutro3za.

[ToBTOpUTE MpEbIAYIIME IIaTK U HACTPOUTE BTOPOM MpuOOpP, KOTOPHIi
OyZeT UCIIONB30BaThCsl B peXKUMe Huteida.

[MonkmounTe MpubOpPsI K 000PYIOBAHUIO.

Boiinete B myHkT Mento «Illnerid-momynny»

BrimoHauTe orick mpruOOpOB B TTOACETH | 3a7aiiTe aapec BTOPOTO
npubopa. [lepeBeaute ero B pexxum muieida, ycTaHOBUB Kypcop Ha
nyHKT MeHto Ctatyc u HaxkaB KHOTKy F1. Y6enurecs, 4To ycnemHo
onpenenén MAC anpec u nuield BKIIOUYEH.

[Tepeiinute B myHKT MeHI0 « KoHpurypamus».

Hactpoiite o6uue napameTpsl TeCTUpOBaHUs Ha cTpaHulle «OO01ue
(BKJIFOUMTE HeoOxoauMBbIe Bam TecThI).

HactpoiiTe mapaMeTpsl OTOKa U3MEPUTENBHBIX (PPEeiMOB — MOPTHI
UDP u nosst npuopureToB Ha ctpaHulle «l1oTok».

3anaiite IP anpec npubopa-napruépa (merid-moyns), eciu noie «IP
azpecy» He OBLIO 3aMOJHEHO aBTOMATHUECKH MPU BKIIFOUSHUH LTS ]-
MOYJISI.

Y6enuteck uto, coorBercTByromit MAC anpec onpenenés. (Ecnu
BTOPOI puOOp HE HAXOAUTCS B TOM ke MOJCETH, YTO U MEePBbII
npubop B nosie MAC aapeca Oynet oToOpaxeH aapec LuIt03a 1Mo
YMOJTYaHUIO)

He 3a0ynpTe mpoBepHuTh paBa Ha UCIOIB30BAHUE COOTBETCTBYIOIINX
MOPTOB KOMMYTaTOPOB, MapLIPYTHU3aTOPOB U cepBepoB B Bareit ceTu.

Hacrpoiite mapameTpsl oTIebHBIX TecTOB. OT 3HaUeHU apaMeTpoB
«HaYaJbHasl CKOPOCTh» U «TOYHOCTHY» 3aBUCUT BpeMsl MPOBEACHUS
TECTUPOBAHUS.

[TepeiinuTte B myHKT MeHI0 «3MepeHne» 1 3amycTuTe u3MepeHue.

Ucnonw3yiiTe MyHKT MeHIO «Pe3ybTaThl» AJi MPOCMOTpa Pe3yibTaToOB
U3MEPEHUS.

Hcnonp3yitTe nyHKT MeHIO «Co3aHne OTYETOBY ISl Iepeauu
pe3ynbTaToB u3Mepenus Ha [1IK ans nansHelmeit o0paboTku.

IIponycknas cnocodHocTh (Throughput)

MaxkcumanbsHasi CKOPOCTh 00paboTKH (peiiMOoB, TPH KOTOPOW HU OJIUH
u3 (hpeiiMoB, NepeaBaeMbIX YCTPONUCTBY, HE TepseTcs M0 NpUYrHe
neperpy3KH.
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CRRCRNC RN g fseniti] 20
........................ TECTMPOBAHUA

[Iporecc n3MepeHus: COCTOUT U3 MOMBITOK (trial). JlutenbHOCTH
Ka)XJIOM TIOTIBITKY 3a7aéTcst mosieM «BpeMs» B MeHIO KOH(MUTYparuu
TecTa. B TedyeHne ykazaHHOT0 BpeMeHU IPHOOp OTIPABIISET MaKEThI
(UKCUPOBAHHOW IJTMHBI ¥ CUATACT YUCIIO OTIPABICHHBIX U
MOJTy4eHHBIX 00paTHO MaKeTOB (YMCIIO OTIPABICHHBIX TAKETOB OyIeT
3aBUCETH OT pa3Mepa IMaKeTa U HHTepBaia BpeMEHU MEXKIY UX
oTnpaBkoii). MI3mMeHsist MeKIakeTHBIM WHTepBaIl (MHTEpBall OTIIPaBKHU)
MOYKHO U3MEHSITh TOTOK MaKeTOB (CKOPOCTH Mepe/iaun JaHHBIX). 3a
100 % - HBII TOTOK MPUHUMAETCS OTIIPaBKa C MUHUMAIBHBIM
MEXKITaKeTHBIM HHTEPBAJIOM.

H3MepeHHe Ha4YMHaETCs C OTIIPABKU IMOTOKA CO CKOPOCTBHIO I€pCIaqIn
JIAHHBIX 3aJIaHHOU rnapamMeTpom «Hau. CKOPOCTB».

Ecnu peructpupyercs nmotepsi XoTsi Obl OJHOTO TTaKeTa, MHTepPBal
OTIPaBKU MAaKETOB yMEHbINAeTCs (3a CUET yBETUUEHUS] MEKITaKETHOTO
WHTEpBaja) U TeCT MOBTOPSIETCS.

Ecnu notepu nakeToB He pErUCTPUPYETCS, TO MOMBITKA TOBTOPSIETCS C
TEKyLIMM UHTEPBaJOM yKa3zaHHOe B napameTpe «I1oBTopb» uncio pas.
B cnydae ycnexa, uHTepBasl yMeHbIIaeTcsl, (CKOPOCTh Niepeaadn
YBEJIMUMBAETCS) U BBIMOJIHAETCS OYepeIHasl MOMbITKA.

[TonbITKM BBEIIOJHSAIOTCS CHOBA U CHOBaA, Cy’Kasd Aualra3oH IMorckKa.

Ka>1<):[a;1 ycneuiHas MoIbITKa rOBOPHUT, YHTO UTOIOBOC 3HAYCHUE HE
MCHBIIC TCKYIICTO, 4 HCYCIICIIHAA — YTO HE OoJblIIe.

Ha KaXXI0M IIare vHTepBajl MCXXAy MUHUMYMOM U MaKCUMYMOM
JACJIUTCH TOI0JIaM U BBITMMOJHACTCA OUepeaHas IOIbITKA.

Korna OUepEAHOC YMCHBIICHHUE UJIN YBEJIMUCHHUE CKOPOCTHU ITOTOKA
CTaHCT MCHbBIIC ITapaMETpa «TOYHOCTB», TCKYIICC 3HAYCHUEC U 6y;[eT
ABJIATBCA PE3YJIbTATOM U3MEPCHUA.

Baumanue: npodtuTe mpuMedaHus B KOHIlE Taparpada.

MMoapan (Back-to-Back)

MaxkcumanbHOe YuCiio GpeMoB, IepelaHHbIX YCTPOUCTBY
[IOCJIEA0BATEIBHO U ¢ MUHUMAJIBHBIM JIOITyCTUMBIM UHTEPBAJIOM, IIPU
KOTOPOM HH OAMH U3 PpeiiMOB He TepsieTCs MO MPUUNHE Meperpy3Ku.

JEE=MICIe[cle
TecTnpoBaHuA




N3mepeHne HauMHAETCS C OTIPABKHU ITAYKW IMAKETOB JIIUTEITLHOCTHIO
3aJlaHHOM MmapamMeTpoM «JITUT-Th» U yKa3aHHOH B ceKyHnax. Uucio
MaKeTOB B Madke OyJeT 3aBUCETh OT TEOPETUUECKONW CKOPOCTH
coenunenus («MuTtepdeiicy) u IIUHHBI MTaKeTa.

[TpuGop oTmpaBiseT «MauKy» U CUUTAET YHCIIO OTIPABICHHBIX TAKETOB
Y YKCJIO TIOJIyYeHHBIX 00paTHO.

Ecnu peructpupyercs motepst XoTst Obl OJHOr0 MakeTa, TO AJIUHA
«MayKW» MaKeTOB yMeHbIIaeTcs (3a CUET yMEHbIIEHUs YUCIia TaKeTOB)
U TECT MOBTOPSAETCS.

Ecnu moTepyu makeToB HE PErUCTPUPYETCS, TO TECT OBTOPSIETCS €
TeKyLIe! JJIMHHOW «IIa4KnW» yKa3zaHHoe B napametrpe «IloBTopen» uncio
pa3. B ciyyae ycnexa, 4MClIO ITAaKEeTOB B MAYKe «yBEIUYUBACTCS» U
U3MEpEeHHE IMOBTOPSETCS.

OnurcaHHble NEHCTBHS BBINOJIHAIOTCS CHOBA U CHOBA, CyXKasl AMana3oH
noucka. Korga ouepeiHOe yMEHbIIIEHUE UIIW YBEJINYEHNE TIMHHBI
«TIAYKW» CTAaHET MEHBIIIE [TapaMeTpa «TOYHOCTBY, TEKYyLee 3HaUeHUE U
OyJeT SBISATHCS pe3yIbTaTOM U3MEPEHUSI.

IToteps ¢ppeiimoB (Frame loss)

[IpoueHT hpeiitMoB, KOTOpbIe OBLTH MOTEPSHBI [0 MPUYKHE Teperpy3KH,
OTHOCHUTEJIBHO 00I11ero uncia GppeiMoB, mepeJaHHbIX YCTPOUCTBY IS
00paboTKH.

CRCENCINC) gt 30
........................ TECTUPOBaHUA ,

N3mepenue norepp MakeToB HAUMHAETCS HA CKOPOCTH MOTOKA
bpeitMoB, paBHOMY 3HaUYeHHIO TTapameTpa «Had. ckopocTs» B MEHIO
HacTpoiiku KoHpurypamuu tecta Frame Loss. DToT napametp 3agaércs

B [IPOLIEHTaX OT YCTAHOBJIEHHOM TeopeTnyeckoil ckopoctu (10, 100 wiun
1000 M6wuT/cex.)

[Tpubop cunTaeT YMUCI0 TECTOBBIX PPEeiiMOB OTIIPABICHHBIX B CETh
(Norrp) 1 yucno nonydeHHbIX 00paTtHO (Nyojyy). [lotepu
paccUUTHIBAIOTCS IO opmyJie:

[Motepr = (Npoyyy™® 100 %) / Norrp

Ecnu notepu Ha nepBoM 11are tecta 6osbiie 0 %, TO TECTOBBIN MOTOK
ymeHblnaetcs Ha 10 % (3a cuét yBenMueHHsI MeXIaKeTHOTO MHTepBaJa)
U U3MepeHue MOBTOPSeTCS.

Ecnu notepu paBubl 0 %, To n3MepeHre MOBTOPsIeTCs el OJIMH pas.
Ecnu 1 Bo BTOpOii pa3 notepp He 3aperucTpUpPOBAHO, TO U3MEPEHUE
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npekpariaeTcs. C4uTaeTCs 4YTO Ha BCEeX MOCHIEIYIONUX marax (MMOTOK
90%, 80%, 70% u T.1.) TOTEPH HET.

3anep:kka (Latency)

HuTepBan BpeMeHH, KOTOPbIH TpedyeTcsi yCTpoicTBY AJst 00paboTKu
NOJIy4YeHHOTO ¢peiima.

N3mepeHune npon3BOaUTCS Ha HEKOTOPOH CKOPOCTH Mepejaul MaKeToB
(ppeiimoB). PexomenayeTcst HCTIOIB30BaTh 3HAUEHUSI CKOPOCTH,
NoJTyueHHBbIe B pe3ylibTaTe npoBeaeHus recta Throughput 1.e. Ha
MaKCUMaJbHON CKOPOCTHU MPU KOTOPOM HE PErUCTpUpPYeTCs MOTEPh
[IaKeTOB B TlepeJaBaeMOM IOTOKE.

B TectoBbie (hpeiiMbl BcTaBsieTcs crieliaibHasi MeTKa U 3aceKaeTcs
BpeMsl POXOXKACHHsSI TaKUX (HPEeiiMOB MO ceTH (OT IIIaBHOTrO pudopa
10 1uIeid-Momyns, 1 06paTHO — OT HUIEH(P-MOIYIISI O TNIABHOTO
npubopa).

Ecnu Ha u3MepsieMoM ydacTke ceTd OOJbIINe MOTepH MAKeTOB, TO
(GperiMbI ¢ METKOW MOTY TepsThCS, YTO IPUBOAUT K OUeHb OOJIBIINM
U3MEpPEHHBIM 3HAUCHUSM 3a/IepKKu. PexoMeHmyem B 3TOM ciiydae
CHIJKaTh CKOPOCTh TMIOTOKA, HA KOTOPOM IPOU3BOIUTCS TECTHPOBAHHE.

VYcraHaBnuBaTh CIMIIKOM HU3KYIO CKOPOCTh TECTUPOBAHUS HE
peKoMeHyeTcs - Tak kak cMmbici TecToB RFC 2544 3akmouaeTcs B
MPOBEJCHUU TECTOB MOJI HArPY3KOM, T.€. YCIOBUSX, MPUOTUKEHHBIX K
pEabHBIM.

N3mepuTenbHbie GpeiMbl A OMpeeieHns 3a1ePKKH OTIIPABIISIFOTCS B
cepellMHe UHTepBajla OTIPaBKU MOTOKA. T.e. eciy JIUTeIbHOCTh
NoNbITKM paBHa | cek. (myHKT «BpeMs» B HacTolikax Tecta Latency), To
B TedyeHue 0,5 ceKyH1bl OTIPaBIIAIOTCS OaacTHbIe (hpeiimMbl ¢
3aJJaHHOM CKOPOCTBIO, 3aTEM NEePEAAOTCS] HECKOJIBKO U3MEPUTEIIbHBIX
¢peiimoB 1 HakoHel B TeueHue 0,5 CeKyH]I OISITh NepeaaroTCs
OamacTHbIE PpeiiMbl, IMUTHPYIOIINE OOBIION TpaduK.

B pesynbTaTe peructpupyercs cpeaHee BpeMs M0 BCeM TeCTOBBIM
(ppeiimam, a Takxe MUHUMaTbHOE U MAKCUMAaIIbHOE BpEMSI.

Jitter (JxutTep, Bapuanus 3aepiKKH)
H3mepenne mpou3BOIUTCS OJHOBPEMEHHO C H3MEPEHHUEM 3a/IePIKKH.

N3mepenmne n3MeHeHNs (Bapuallii) BpeMeHH 3aJIePKKH MTPONU3BOTUTCS
Ha 00euX OTpe3Kax IyTH, KOTOPBIH MPOXOIUT IMaKeT: OT Mpudopa — 110
e -Mo Iy u OT ek d-Mo Iyt 00paTHO A0 MpUdopa.

BrinonusieTcs usmepenue mno cienytoiiemy npuniumny. [pudop A (cm.
pucyHok 20-3) ornpasisiet dpperimbl @1 1 @2 c uaTepBasioMm B T



cexyHz. [Ipubop B (ueti-momynb) peructpupyet nHTEpBall, C
KOTOPBIM OHU MOCTYNAalOT Ha ero BxoJ. Eciu 3aepkka NpoxoxaeHus
MaKeTOB 10 CeTH HepaBHOMEPHA, TO 3TO UHTEPBaI OyIeT OTINYATHCS OT
ucxonHoro 3HaueHus T. @peiiMbl MOTYT J1aXke U3MEHUTh CBOM MOPSIIOK
cienoBaHus — cHadasia npuaér M2 a norom @1. IlosTopus sty
IpoLEeSypY HECKOJIBKO pa3, Mbl [TOJIy4aeM HEeCKOJIbKO 3HAaUeHU
MHTEPBAJIOB, 3aTEM ONpeIeseTCs MUHUMAJIbHOE U MaKCUMaJIbHOE
3HauYeHUe U BBIYUCIISIETCS pa3Max U3MepeHus (0T MHKa 10 MHKa).

IPDV(peak-to-peak) = IPDV(max) — [PDV(min)

Jliis pacu€ToB mpubOoOpsl 0OMEHUBAIOTCS JAHHBIMU, IO3TOMY MTPU
MOTEPSX MAKETOB B CETH pacuéT MOXKeT ObITh HEBO3MOXKeH. B 3Tux
ClTy4asix monpoOyiTe CHU3UTh CKOPOCTh IMOTOKA MUJIU TTOBTOPUTH
U3MepeHue.

IIpumeuanue: tectsl RFC2544 sBnsitores BecbMa cTporumi. [1o
Metoauke RFC 2544 pe3ynbrar u3mepeHus: CYUTaeTCsl KOPPEKTHBIM,
TOJIBKO €CJIM y1aJoch 0OHAPYKUTh CKOPOCTh Mepeaun, Ipu KOTOPOi
HU OAVIH u3 ¢peiiMoB He Obu1 moTepsH. Ham npuxonuioch
CTaJIKUBaThCs C 000pPYI0BaHUEM, KOTOpOE TepsieT HECKOJIbKO (ppeliMoB
Jake Ha HU3KUX MOTOKaX nepenayu (OobliIne HHTePBaIbl MEXIY
¢peiimamu). B aToM citydae pe3ynbTaThl H3MepeHus: OyayT INIOXUMHU
WJIN BOOOIIE HYJIEBBIMHU.

Ecnu Bel HabmoaeTe miaoXyro NOBTOPSIEMOCTb Pe3yJIbTaToOB
TECTUPOBAHUS, TO MONPOOYHTE YBEJIMUUTH YUCIIO TOBTOPOB.

Hpumeuanue: [Ipu pabote ¢ norokamu OJU3KUMHU K IpeIeTbHON
TEOPETUYECKOM CKOPOCTHU Nepeaayn (MUHUMAaIbHBIM MEKIIaKeTHBIM
WHTEPBAJIOM) MOXET BO3HUKATh IIpo0iIemMa niepernoiiHeHus oOydepa
e -Monyis U3-3a pa3HULIbI YaCTOT MPUEMHUKA U TlepejaTunKa.

Hanpumep, ecnu nepenaTynk reHepaTopa nakeToB rnepenaér 3a |
cekyHay 125001000 GaiiT JaHHBIX, HUIEH(P-MOIYIb UX TPUHUMAET, HO
nepenaét oopaTHo co ckopocThio 125000500 Gaiit B cexyHmy. Jaxe
Takasi HeOOJbIIas pa3HULA B YACTOTaX MPUBOJUT K TOMY KaXK1ytO
ceKyHny B nuieiid-moayse HakammuBaercs 500 «iumHuX 6aiT». Pano
WIN TT03HO Oydep mepenogHseTcs u naket tepsiercs. Pesynbrar

u3mepenns: Throughput npu sTom nonyuaercs ve 100% a, Hanpumep
98,4%.
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Jlyist ycTpaHeHust 3Toi MpoOieMbl B OOJBITUHCTBE ciiydaeB Bel MoxeTe
BKJIFOUUTB PEKUM «ycKopeHune TX» B IMyHKTEe ITaBHOT'O MEHIO
«HacTtpotika». DTo mapameTp BKIIOYAET OTIIPABKY IMAKETOB U3 Oydepa
nuied-MoIyIisi ¢ HeCTaHIapTHBIM MeXXIaKeTHbIM UHTepBasioM 11*T
BMmecTo 12*T. Ho oGpamjaem Balie BHMMaHue, Ha TO, YTO 3TO pelleHue
HE COOTBECTBYET CTAHIAPTY cereii Ethernet u Mmoxer He
paboTath ¢ HEeKOTOphIM 00opyaoBaHueM. CoBpeMeHHOe 000pyI0BaHUe,
KaK MpaBuio, 6e3 mpobjieM MpuHUMaeT GpeMbl ¢ TAKUM
MEXKITaKEeTHBIM HHTEPBAJIOM.

20.3 MHaukatopel aBapuii U COCTOSIHUM

WMHauKaTophl MO3BOJISIFOT U3MEPHUTENIO ONEPATUBHO OTCIIC)KUBATD
COCTOSTHUS TIprOopa.

Nunpukarop Hasznauenmue
Laser Kpacubiii — paboTaeT nazepusiii nu3nydarenb SFP
MOJYJIS.
Link 3enéHblil — cBsA3b (COeIMHEHNE) YCTAHOBIICHO
n KpacHsiit — cBs13b (coequnenne) HE ycranoBieHo
Loop 3enéHblii — mpubOp HAXOJUTCS B pexuMe muieida
Test 3enéuslii - mpudop H&XE),Z[I/ITCH B peXuMe
MPOBEJICHUS] U3MEPEHUI
3enéHblil — pe3yJbTaThl COOTBETCTBYIOT HOpME
Result KpacHsiii — pe3ynbratel HE coOoTBETCTBYIOT HOpME
BrikitoueH — mpoBepka Ha COOTBETCTBUE HOpME
OTKJIFOYEHa
Error Bo BpeMst u3MepeHust NpUHAT X0Ts ObI 1
OIIMOOYHBIN CUMBOJI
Eventl 3en€Hplil — NPUHSAT BXOJSALLINN MaKeT
Event2 3en€HbIi — OTIPaBIICH UCXOASIINI aKeT
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21

TECTUPOBAHHE ITOTOKOB MPEG

21.1 OcHoBsl TpancniopTHoro noroka MPEG

OnHuM U3 coco0oB nepenadn BUAEO U ayIM0 CUTHAJIOB 110 CeTH
sBIIseTcs rpynmnoBas (multicast) paccbiika naketoB B ¢popmare UDP.

[IpuMmepHBIil BUJ aKkeToB, NiepeaaBaeMbIX B ceTh nporpammoii VLC
player n3o0paxen Ha pucyHke 21-1. OGBIYHO B TeJIe CETEeBOTO MaKeTa
COJIepKaTCsl HeCKOJIbKO MaKkeToB TpaHcnopTHoro notoka MPEG.

3aronosKku
MAC, IP, UDP

Maket
TPaHCNOPTHOrO
noToka
MPEG

Maket

noToka
MPEG

TPaHCNOPTHOrO

Maket
TPaHCNOPTHOrO
noToka
MPEG

Maket
TPaHCNOPTHOrO
noToka
MPEG

Maket
TPaHCNOPTHOrO
noTtoka
MPEG

CRC

Pucynok 21-1.

Kaxxnpiii makeT TpaHCIIOPTHOTO MOTOKA UMeeT JITMHY 188 GalT u
HaymHaeTcs ¢ Oaiita cuaxponu3aruu (0x47). Kaxasril makeT comepKuT
3aroJioBOK M JIaHHbIe. MeXy HUMH MOKeT HaXxOIUTCs HeoOs3aTesIbHOe
noJte adaptation.

SYNC
0x47

3aronoBok

(HeoBsi3aTenbHoOe none)

Mone
Payload
[aHHble

Mone Adaptation

Pucynok 21-2.

Omnucanue 1oJiei 3arojoBKa:

qUCJI0

Gaiir

Sync byte 8 Bcerna pasen 0x47

Transport Error Indicator 1

WNHaukarop TpaHCIIOPTHOM OIIMOKH

Payload Unit Start Indicator 1 =], KOrza B IIoJIe JaHHBIX IaKeTa

Hauaso none3Hoi Harpysku coxepaxurcst PSI (Program Specific
Information). K manaOoMy THITY
nH(pOpPMAIIMHA OTHOCSTCS, HAITPUMED,
nakeTsl ¢ PAT nu PMT.

Transport priority 1 =1, o3HauaeT GoJiee BEICOKUI PUOPHUTET

IIpropurer 1o cpaBHeHUIO ¢

PID 13 Packet ID

WNnentudukarop nakera
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Scrambling control 2 00=not scrambled (He 3amudppoBaHO)
[u¢ppoBanue nakera Ol=reserved for future use
10=scrambled with even key
11=scrambled with odd key

Adaptation field exist 2 00=reserved for future use

[Ipu3Hak cyiecTBOBaHMS OIS 01=no adaptation fields, payload only

Adaptation 10=adaptation field only
11=adaptation field and payload

Continuity counter 4 HNukpemenTupyercs Ha 1 ¢ KaXIbIM

onuHAKOBEIM PID)

B tpancnoptHoMm notoke MPEG-2 06s13aTenbHO TOKHBI TPUCYTCTBOBAThH
nakeTsl ¢ PID=0. DT1oT naentudukatop nakera sBiseTcs ciyxkeOHbIM. B
naketax ¢ PID=0 nepenaércs Program Association Table (PAT) — criucok
BCEX IIPOrpamm, NeperaBaeMbIX B JAHHOM TPAaHCIOPTHOM MOTOKE.
Kaxnas nporpamma B Tabnuie PAT uMeet cBoit 16-Tu OUTHBIN HOMED U
cootBercTByomuii PID, B koTopoMm Tpancnupyetcst e€ Program Map Table
(PMT) — cniucok PID, cocTaBnstonuii mporpammy.

OO6pIuHO Tporpamma cocTout u3 Heckonbkux PID. Hanpumep, makeTs ¢
PID=7 moryT Hectn Bugeonndopmarimto, PID=8 — aynno Ha pycckom si3bIKe,
PID=44 - cy6Tutpsl. Konkpernsie Homepa PID kak pa3 u nepenarorcs B
PMT.

PID=7
4 PID=40 N\ [ Bugeo (Poccus 1) )
PMT gns
PID=0 \Poccusi 1) PID=8
PAT Ayawvo (Poccusa 1)

PID=66

PMT ans

HTB
—

Pucynok 21-3.

[Tpu6op ATLAN no3BojsieT IpOBOJNUTH MPOCTEHIINI MOHUTOPUHT
(mepBUYHBIE MMapaMeTphl, HeOOXoauMBbIe A fekoaupoBanus) MPEG-2
MMOTOKOB, NlepeaaBaemMbIix B makerax UDP.

Tectuposanue npoBoautcs B coorsetctBur ¢ ETSI TR 101 290 v 1-2-1
(2001-05). NanHast MmeToAMKA MpeaycMaTpUBaeT KOHTPOJIb CIETYIOIIUX
MapaMeTpoB:
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Tabmuma 21-1

No

WNunukatop

VYenoBus

1.1

TS sync lost

[Toreps cuHXpOHU3ANU

YcIloBHE yCTAaHOBJICHUSI CHHXPOHU3AIUH — 5
CIIETYIOUIHX JIPYT 3a APYTOM MaKeTOB C
KOPPEKTHBIM TIOJIEM sync_byte.

VYcnosue notepu — 2 uiau 60J1ee CIIeIYIOIIIX
JIpyT 3a ipyroM naketoB ¢ HEkoppekTHbIM
mmoJyieM sync_byte.

1.2

Sync_byte error

Sync_byte He paBen 0x47

1.3

PAT error

[TakeTsr ¢ PID 0x00000 He mpuxoasT Kaxaple
0.5 cex.

[Taket ¢ PID 0x00000 He conep:kuT TadIuILy ¢
1d=0x00 (1.e. PAT)

[Toste Scrambling_control field e paro 00 mst
naketoB ¢ PID 0x00000

1.3.a

Pexomennayercs
U 3aMeHBI 1.3

PAT error 2

[TakeTs! ¢ cexnusimu table id = 0x00 ¢ PID
0x00000 ne mpuxoasT kaxasie 0.5 cek.

B makerax ¢ PID 0x00000 coxepxutcst Tabnuia
c table id oTymaasmM ot 0X00

[Tone Scrambling control field ve pauo 00 mst
naketoB ¢ PID 0x00000

1.4

Continuity
count_error

HexoppekTHast ociie10BaTeIbHOCTh
MOCTYIIJICHAS TAKETOB

OI[I/IH U TOT K€ NAaKCT MPUIICIT ABAXK/IbL

[Toreps makera

1.5

PMT error

[Takets! ¢ cexnusimu table id = 0x02 (1.e. PMT)
¢ PID, xotopsle yka3ansl B PAT, He npuxonst
kaxele 0.5 cek.

[Toste Scrambling_control field ve paBro 00 mtst

naketoB ¢ PID, koTopbie conepkaT CEKIUU ¢
table id = 0x02 (t.e. PMT)

1.5.a

Pexomennayercs
JUIA 3aMeHbl 1.5

PMT error 2

[Takets! ¢ cexnusimu table id = 0x02 (1.e. PMT)
co BceMu ¢ program map PID na kotopsle
cceutaercs PAT, ne nmpuxonsar kaxele 0.5 cek.

[Toste Scrambling_control field ve paBro 00 mtst
MAaKETOB, COJIEPIKAIIIX MHPOPMAIIHIO O CEKITUSIX
c table id = 0x02 (1.e. PMT) s kaxmoro

program_map_ PID na kotopsle cceutaetcsi PAT

1.6

PID error

[Takets! ¢ ykazubmM PID He nmoctynaror ¢
MUHUMAaJIbHBIM 33JJaHHBIM IIEPUOIOM
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21.2 Mento pexuma MPEG

HNuTepdeiic

Hactpoiika npubopa Ha B3aumMoielicTBrE C PUINUECKUM U
KOMMYHUKallMOHHBIM YPOBHSIMU CUCTEMBI NIEPEAAYN JAHHBIX.
DkBUBaJeHT MMyHKTa « UHTEpdeiicy B raBHOM MeHIO pudopa.

IMapameTpsi

ITo3BonsieT 3a1aTh NapaMeTpbl TECTUPYEMOTO IMOTOKA, U HACTPONKH
TecTa. YNpaBleHUe MOJKIIOYEHNEM U OTKIFOYEHUEM OT IPYyTIIbIL.
(ITonnepxuaercsa Tonbko IGMPV3, cBsxxutech ¢ pazpaboTuukaMu st
pacmupeHust QyHKIUH).

KonTpoas IGMP gen.query

DTOT peXrM MO3BOJISIET MPOCMATPUBATH MMOCTYAKOIINE HA TPYIIIOBOM
anpec 244.0.0.1 o6mue IGMP 3anpockr (IGMP General Query).

PAT

Ortobpaxenue Program Access Table npunumaemoro noroka. Beibop
TECTUPYEMOU MPOTrPaMMBL.
PMT

Ortobpaxenue Program Map Table npunumaemoro noroka. Beioop
TECTUPYEMBIX [IOTOKOB, U3 KOTOPBIX COCTOUT Iporpamma.

[Tomumo PAT u PMT, npubop cnoco6eH KOHTPOJIUPOBaTh ell€ TpU
notoka (PID)

Omuoxu oomue 1

Cuétunku ommooK npuéma, KOHTpoIs 4ETHOCTH (peiimoB Ethernet,
MaKEeTOB C HeCTaHAAPTHBIMU pa3zMepamu.
CraTucTuka oomas

Cuéryuku npruéma MakeToB pa3HbIX TUIIOB
Omuoxu u cekyuast MPEG

CuéTunku CeKyH]I OTCYTCTBHS JaHHBIX, CHHXpOHM3AIWH, omuook PAT,
PMT

ITapameTrp «NO SYNC sec» - yBenuuuBaeTcsi Ha 1 3a 1 cekyHay, eciu B
TeYeHHUe ITOU CeKYH]IbI ObLJIO 3apPEeTrUCTPUPOBAHO COCTOSTHHUE OTCYTCTBHUS
CUHXPOHU3AIIUH.

[TapameTtp «NO DATA sec» - yBenuuuBaeTcs Ha 1 3a 1 cekyHay, eciu B
TE€UEHHE 3TOU CeKyH/Ibl ObLIIO 3aPETrUCTPUPOBAHO MOJTHOE OTCYTCTBUE JAHHBIX
B Oydepe npuéma dpeiimoB TpancnopTHoro noroka MPEG (nnunuoit 188
Oair).

«SYNC err» - Omubka 1.2 cm tabnuiy 21-1.

«Timeout err» - OmuOKH B cOOTB. ¢ Tabmuteit 21-1.

[Tpumeuanue: Ha naHHbIt MOMEHT BO3MOXEH KOHTPOJIb TOJIBKO
noTokoB ¢ PAT, cocrositium u3 ogHoi cexiuu. Ecimm Bam TpeOyetcs
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pacmmpenrie QyHKIUN, 00paTUTECh B CIYXKOY MOIICPKKH.
Oun6xun MPEG Cont.counter

CuéTtunku ommMbOK HEeMIPEPHIBHOCTH MMOTOKOB C KOHTPOJIUPYEMBIMH
PID.

21.3 OcHoBrl IGMP

IGMP — Internet Group Message Protocol.

Yacto MPEG noToku nepenaroTcst ¢ momoIpio multicast (rpynmoBoro)
tpaduka. {namazon IP agpecos ot 224.0.0.0 o 239.255.255.255.

PaccmoTpum npumep. Ecniu 651 B ceTH, MOzielib KOTOPOil n300pakeHa
Ha puc. 21.4 0TCyTCTBOBAJIO yIIpaBlieHHE IPYNIOBBIM Tpa(UKOM, TO BCe
nakeTsl, uciryckaemsle [P maketuszaropom, noctynanu Obl Ha Bce
ocTanbHbIe y31bl ceTh. T.e. u aboHeHT 1 u aboHeHT 2 moyJyanu Obl

¢ poBble NOTOKU 000UX TejaeKaHaloB. T.e. gaxe TeX, KOTOpbIe B
JAHHBI MOMEHT He MPOCMAaTPUBAIOT.

B ciyuae 6osbiioro uncia BelaeMblx KaHAJIOB TaKOW MOJIXO0/ He
SIBJISICTCS ONITUMAJIbHBIM HCITOJIb30BaHUEM ITPOITYCKHOM CIIOCOOHOCTH
CETH.

[Ipotokon IGMP BBOIWT MOHSATHE MPUHAJIEKHOCTH K rpymie. Ecnu
aOOHEHT U3BABIISAET JKeJaHUe IPOCMaTPUBATh ONpe/IeJIeHHbII KaHal, TO
ero abonentckuii mpuémHuK (STB npucraska unu [1K) nadopmupyror
KommMmyTartop 2, a 0H B cBOIO odepe/ib 10 Lenouke UHPOopMUpyeT
koMmyTaTop 1 myrém nepenaun IGMP nakera. @akTryecku oH
parnopTyeT o NPUCOEIUHEHNH K ONPEEIICHHON IPYIIe U KeJIaHU!
NPUHUMATH TpapuK, IpeIHa3HauYeHHBIA sl 3TOH rpynmsl. Takum
o0pa3oM, KaXX/1blil a0OHEeHT nosy4aeT TpapuK TOJIbKO TeX I'pyMIl, B
KOTOPBIX OH COCTOMUT.

CremyromuM BaXXHBIM 3JIEMEHTOM CHUCTEMBI SBISIETCS KOMMYTAaTop 1,
KOTOPBIN BBICTYMAeT B pOJIH «kBepupa» (querier). Ero 3agava
3aKJIFOYAETCS B IEPUOJANYECKON pacChUIKE CIIEIUATBHBIX 3aIIPOCOB.
Kaxkoe aOOHEHTCKOE YCTPOMCTBO MPHU MOTYYSHUN TAaKOT0 3aIpoca
JIOJDKHO COOOIIUTH 000 BCeX TPyIIax, B KOTOPBIX OHO COCTOUT.

OcranbHbple KOMMYTAaTOPbI padOTAIOT B peKUMeE IIMHUOHOBY (Snoop),
T.e. IPOCMATPUBAIOT ATU OTYETHI O YWIEHCTBE B IPYINAX CO BCEX
YCTPOWCTB, KOTOpbIE K HUM MOJAKIIOYeHbl. TakuM o0pa3oM, OHH
MOJTy4aroT BO3MOXXHOCTh MHPOPMUPOBATh KOMMYTATOP MPE/IblTyIero
YPOBHS 00 OTCYTCTBUU NMOTPEOHOCTU B MpUEME JAHHBIX ISt
OIpeJIeJIeHHOM TPYIIIbI, €CJIN Y HUX He OCTaJ0Ch HU OJTHOTO aDOHEHTa,
KOTOPOMY 3TH JJaHHbIE HYKHBI.

Ecnu aboHEHT U3bSIBISIET JKellaHue MOKUHYTh TPYIIITY, TO eT0
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aOOHEHTCKOE YCTPOUCTBO PopMUpyeT OTUET (report) 006 3TOM COOBITHN.

()
CnyTHVKOBBIV

npuémHuk 1
Poccusa 1

CnyTHVKOBBIV
NPUEMHUK 2

HTB
~——

Poccus 1
(udp://233.1.1.2:5000)
HTB
(udp://233.1.1.3:5000)

AN

KommyTatop
1
Querier

IP

nakeTusaTtop

Pucynox 21-4.

Poccus 1
(udp://233.1.1.2:5000)

KommyTatop
2
IGMP
snooping
~—

)
KommyTatop
3
IGMP
snooping

~——

CyuectByet Heckonbko Bepcuit IGMP npotokona.
IGMPv1 (onucan B RFC 1112), IGMPvV2 (onucan B RFC 2236),

IGMPv3 (onucan B RFC 3376).

21.4 IlpoBeneHue u3mMepeHuit

<

(udp:

ABOHEHT 1
Poccus 1

ABOHEHT 2
\ HTB

HTB
11233.1.1.3:5000)

BrimosHuTe HACTPOKY Ha TecTUpyeMblid MoToK. HacTpoiite rpynnosoi

Crartyc

BximrounTts — BeI3bIBaeT OTIpaBKy HECKOJIBKUX COOOIICHHH O
MIPUCOETMHEHUH K TPYIITIe ¢ aJpecoM, yKa3aHHbIM B myHKTe [P ampec.
(rec type=Change to Exclude mode)

aJpecC U IopT. HOI[KJ'IIO‘JHT@CB K I'pyIine, €CJIin B Baiueii cetu HCIIOJIB3YCTCA
IGMPv3.

OTKi104UTH - BBI3bIBaeT OTIPAaBKY HECKOJIBKUX COOOILEHUIN O BBIXOE
13 TPYyNIBI C aApecoM, yKa3aHHbIM B ITyHKTe [P agpec.

(rec type=Change to Include mode)

Kaxnoe u3 coobmennii umeet popmatr IGMPv3, Tum coobmennst 0x22
(Membership report), IP 3aronoBok conepxxut onuuto Router Alert. [P
dest addr = 224.0.0.22; Cnincok unicast aIpecoB ITyCTOM.

B cocTossnun «Bkiroueny l'IpI/I60p OTIIPAaBJIACT OTYETHI HA IMOJIYYCHHBIC

3arpockl IGMP General Query B popmare IGMPv3.

B cocTosinun «BpIkiroueH» OTYETHI He OTIIPaBJIAIOTCA.

IP agpec



Anpec rpynmnsl (rpynnoBoit [P agpec). B 6ypep MPEG notoka
Hamnpasisitorest Tojibko UDP naketsl, ¢ yka3anHbM [P anpecom HazHaueHUsI.
Moxet 66Tk yeTaHnoBieH aapec 0.0.0.0. B atom ciyuae Bce UDP ¢
JTr00BIMU aipecaMu OyayT paccMaTpuBaThes Kak coaepxanine MPEG notok.
Dest UDP

Howmep nopra B 3aronoske UDP nakera. B 6ydep MPEG notoka
HarnpasJsitoTest ToJIbko UDP makeTsl, ¢ yka3aHHBIM HOMEPOM IOpTa
Ha3HA4YEHMUS.

Timeout

Ilepnon Bpemenu 1uist KOHTposs napamerpa 1.6 «PID_error».

Robustness

Yucno oAMHAKOBBIX 3alIPOCOB, OTIIPaBIISIEMbIX PUOOPOM NP BXOJIE B
rpynmy 4 BbIxoze u3 rpynmnsl. CTaHIapTHOE 3HaYeHUe paBHO 2. Y BeIuyeHue
3TOTO 3HAUYEHHUS MOXKET OTPeOOBaThCsI MPU BEICOKOM YPOBHE MOTEPh
ITAKETOB B CETH.

IIpotokoa

Tun nakeToB, B KOTOpbIx oxuaaercs npuéM MPEG notoka. B nanHbIi
MOMEHT A0CTyIeH Toabko T UDP.

Ecnu npubop nonyyaer notok UDP nmakeToB ¢ 3aganHbeiMu [P anpecom
U TIOPTOM, TO B nyHKTe MeHto «Ommbku u cekynasl MPEG» napametp «NO
DATA sec» He oKeH yBeIu4UuBaThcs. ECIM MOTOK JaHHBIX C 3TOTO MOpTa
asisietcsa morokoM MPEG mapametp «NO SYNC sec» Takke He TOTKEH
YBEJIMYUBATHCS.

Boiinute B pexxum PAT. Ecniu Bel Bunute ctabuibHBIN CITHCOK
JIOCTYIHBIX B IOTOKE KaHaJOB, TO MOXKeTe BbIOpaTh OMH U3 HUX TS
JanbHelIe MpoBepKu OJIMH U3 HUX ¢ momolibio kHomkH (Ok). Ecnu crivcok
MTOCTOSTHHO MEHSIETCSI, TO BEpOSTHON Ha TEKYIIyl0 KOMOWHAITUIO agpeca
MopTa NPUXOAST HECKOJIBKO pa3HbIX OTOKOB JAaHHBIX. 3aJaliTe KOHKPETHBIN
IP anpec, ecnu o ycranosieH kak 0.0.0.0.

Boiigute B pexxum PMT u BeIOepUTE OUH UM HECKOJIBKO MTOTOKOB
TeKyLIeH MPOrpaMMbl JJIsl TECTUPOBAHMUSL.

[TepeiiguTe B peskM KOHTPOJISI OMIUOOK U CYETYMKOB HEMIPEPHIBHOCTH.

21.5 Koutposib IGMP General Query

B sToMm pexxnme BBl MOKeTe BUAETH MapaMeTpbl o0mmx 3amnpoco IGMP
MOCTYIAIOMINX Ha MPUOOpP.
IP agpec — agpec y3na (kBeprpa) OT KOTOPOIro MOCTYIHII 3aIpoC.
V — Bepcus nporokosna IGMP, koTopoMy COOTBETCTBYET 3TOT 3aIpocC.
Sum= ok — 3ampoc coaep>KUT KOPPEKTHYIO KOHTPOJIBHYIO CYMMY;
eIT — KOHTPOJIbHAsE cyMMa OIIHO0YHa.
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rt — Response time. [Tonie makera c 3ampocom. 3agaéT MakCUMalIbHOE
BpeMsi, BTeUeHHE KOTOPOro TpedyeTcsl OTBETUTH Ha 3ampoc.

s maketoB ¢ IGMPv3

qrv — 3unauenue nosst Querier’s Robustness Variable B makere ¢
3aIpOCOM.

21.6 Hcnonb3oBanue nporpammbl VLC Player

Br1 moxete ucnonp3oBath nporpammy VLC Player nist opranuzamum
Bewanus B popmate MPEG nist mocnenyroleid mpoBepku MpOX0XKI€HUs
JTAHHOTO MOTOKA Uepe3 CEeTeBYI0 NH(PPACTPYKTYpYy.

Crnenytolas KoMaH/1a 3alycKaeT LUKINYecKoe BellaHue Qaiina
mp2.mpeg ¢ napamerpamu PID=7 nns suneo; PID=8 nns aynuno; Bee makerst
oynyt umets Tt UDP, anpec naznauenus 233.3.2.2; nopt HazHauenus 5000.

D:\VLC\vlc.exe -vvv e:\1\mp2.mpeg --extraintf=logger
:sout=#std{access=udp,mux=ts{pid-video=7,pid-
audio=8},dst=233.3.2.2:5000}

22  TECT PPPoE

22.1 OcHoBbwl PPPoOE

PPPoE — cokparienue ot anri. Point-to-point protocol over Ethernet,
YTO MOXET OBITh MTepeBe/IeHO KaK MPOTOKOJI TOYKA-TOYKA Yepe3
Ethernet. Cm. pexomenmaruio RFC 2516.

[TpoTokoJ TOUKa-TOUYKA MMOJpa3yMeBaeT YCTAHOBIEHUE COeIUHEHNUS
Mexay nByMs Toukamu. g onucanust PPPoE ynoOHo ncnonbs3oBath
MoJiellb KineHT-cepBep. OOBIYHO HECKOJIBKO YalEHHBIX YCTPOUCTB
(aboneHTCcKOE 00OpynOBaHue) ycTaHaBnuBatoT coenuHeHue PPPoE ¢
CepBepOM IpoBaiiiepa.

Brinenstor nBe cranuu — ooHapyxenue (PPPoE discovery) u ceccus
(PPPoE session). IIpoiiecc o6HapyxeHUsl B CBOIO O4Yepeb COCTOUT U3
YEeTBIPEX CTaAMM:

1. PADI (PPPoE Active Discovery Initiation)
[Tonp30BaTenbcKoe 000pynOBaHUe (KIMEHT) JOKHO HANTH Tak

Ha3bIBaeMblil KOHIIeHTpaTop AocTymna (Access Concentrator - AC) nns
3TOTO OHO OTMPABIISIET MaKeT ¢ MmKpokoBemareaTbHbiIM MAC agpecom.

2. PADO (PPPoE Active Discovery Offer) Knuent oxunaet ot cepsepa
OTBeT — npeioxkeHre. OTBETOB MOXKeT ObITh HECKOJIBKO, €ClI Ha
JTAHHOM CerMeHTe CeTH HaxoJsTcs Heckosibko AC.
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IIpumeuanue: OngHoli U3 MpoGieM, KOTOpble BO3HUKAIOT MPH
ucroap3oBaHnu nposaiinepamu PPPoE, sBisercs nannune
He)XeNaTeNbHbIX cTOPOHHUX AC B ceTH, 0COOEHHO eClIM OANH U3 HUX
IIPUCBUIAET CBOE IIPEIOKEHUE PAaHbIIIe KOHIIEHTPATOpa IIpoBaiaepa.

JlaHHBIN peXKUM MO3BOJISIET OTCIAEAUTH MOJOOHBIE CUTYaI[UU, YTOObI
MPEeANPUHSTH MEPBI N0 UX YCTPAHEHHUIO.

B PADO xoHnuenTpatop goctyna coodiaet cBoit MAC-aapec u ums
(AC-name)

3. PADR (PPPoE active discovery request)

Kinnent BeiOupaet onuH u3 orBetoB PADO u otnpaBinser Ha
cootBeTcTBytomii MAC-anpec 3anpoc

4. PADS (PPPoE Active Discovery Session-confirmation)

Cepsep otmpasinsieT B oTBeT naket PADS B koTopoMm conepxutcs
uaeHTudukatop ceccuu Session ID.

CLII/ITaeTCH, YTO C 3TOI0 MOMEHTA YCTaHOBJICHA CTaAuA CECCUMU.

J1ist 3aBepIIeHus] CECCUM, KaK KIIMEHT, TaK U CepBep MOTYT OTIPABUTh
npyr npyry naketr PADT (PPPoE Active Discovery Termination).

22.2 Menr pexunma PPPoE

Tect PPPoOE

B 3TOM IyHKTE MEHIO ITPOU3BOIUTCS HACTPOMKA ITApAMETPOB
B3aNMOJEHCTBHUS C yIANEHHBIM CEPBEPOM U MTPOU3BOIUTCS 3aAITyCK
MIOMBITKUA COEUHEHUS.

Kountpoas PADO

[To3BossieT MOCMOTPETh OCHOBHBIE MapaMeTPhl MOJyUEHHBIX MPUOOpPOM
nakeToB PADO. (B0O3M0>XHO IMOTy4eHUEe OTBETOB OT HECKOJIbKUX
CepBepoOB)

KonTpoas PADS

[To3BosIeT MOCMOTPETH OCHOBHBIE IMMApaMETPhI MOJYYSHHOTO MPUOOPOM
naxkera PADS.

ITynktel MmeHto Teer PPPoE:

Crartyc

OrtoOpakaeT TeKyllee COCTOSIHAE TeCTOBOTO MOAKIIOYEHUS K CepBepy.
pado => padr

Jnamna3oH BO3MOXKHBIX 3HaUYeHUM oT 1 10 5. 3amaéT kakol u3

noiy4yeHHbIX 0TBeToB PADO OyjeT ucnonb3oBaH Jjist 51



dopmupoBanus PADR. (pakTudecku 3a0a€T ¢ KaKUM cepBepoM MPpHOOP
OyZeT IbITaThCsl yCTAHOBUTH CECCHIO)

TaiimayT
JlnanazoH BO3MOHbIX 3HadeHu# oT 1 10 10 cexyna. 3aga€t Bpems
O’KMJIaHMS OTBETA OT CepBepa.

Otnp PADT

CrangapTHOe 3HaUCHUE «J1a» - OTIPABISATH 3aMPOC HA OTKIIIOUCHHUE.
IIpumedaHue: eciii yCTAaHOBUTH 3HAUEHUE «HET», TO HEKOTOPbIE
cepBepa nepectaroT oTBeuarh Ha nakeTsl PADI 1 PADR B Teuenue
HEKOTOPOIr'0 BPEMEHH, T.K. CUMTAIOT, YTO CEAHC y>KE€ YCTAaHOBJIEH.

Crnucok cepepoB AC, koTopslie oTBeTHN Ha 3arpoc PADI npubopa
noctyneH B MeHio «Kontpoas PADO».

s kaxxnoro AC otobpakaetcs ero MAC anpec.

[Tpon3BoauTCS KOHTPOJIH NIe(heKTOB AJIMHBI TTakeTa (rmapametp len).
Orobpaxaercsa umst AC (AC-n)

[IpoBepsieTcst HamUuKe 00s3aTEIBHBIX TETOB (PpPpoe)

Service-Name TAG u AC-Name TAG.

B mento «Kontpoabs PADS» orobpakaroTcst pe3yJbTaThl IPOBEPKU
unHbl, Hanuuue Service-Name TAG u uaeHTHUQUKaTOp CECCUM.

I'EHEPATOP TPA®HKA

Pexxum renepaTtopa Tpadrka MOKeT MPUMEHSTHCS JJI TECTUPOBAHUS
000pyJOBaHUS HA YCTOMUUBOCTH K CETEBBIM aTaKaM.
JJis reHepauy moTokKa HaCTPOWTE ero napaMeTpsl ¢ MOMOIIBIO MEHIO

pexrMa, yCTAaHOBUTE Kypcop Ha MYHKT MeHIo «I eHepanush U HAXKMUTE
F1.

I'enepanus

Tekymee cocrossane. Haxmure F1 nns 3anycka renepanvu, F2 s
OCTaHOBKH I'e€HEepaLuu.

Pa3mep ¢peiima

3agaeT pa3Mepbl FreHepUpPyeMbIX MakeToB. J(nana3zoH BO3MOXKHBIX
3Ha4YeHui: oT 64 1o 1518 Oair.

CkopocTb

OTto0paskaeTcsi B MpOLIEHTaX UM MeraduTax B CEKyHAY B 3aBUCHMOCTH
OT 00IIKX ycTaHOBOK B MeHIo Tecta RFC 2544.



Bapuanus

3anaét Bapuanuto (u3mMeHenue) miaamux outr MAC aapeca
otnpasurelist. Yuciao B CKoOKax MOKa3bIBaeT TEOPETUUECKOE
KOJIMYECTBO Pa3JIMYHBIX aJ[pECOB B cO3/]aBaeMOM IoToke. Hampumep,
py 3HAUYEHWHU BapHallly paBHOU 3 6uTam, uncio paznudasix MAC
aJpecoB «OTIpaBUTeNe» OyaeT paBHo 2/°3=8.

Jo 20 mnagmux 6utr MAC anpeca MCTOYHMKA MOTYT T€HEpUPOBATHCS
nceBaocay4yaitHpIM 00pazoM. OcTanbHbIe cTapire OUTHI aapeca He
U3MeHsIoTCs. [{7s X 3a1aHusl UCTOJIb3yeTCsl MEHIO HAaCTPOMKHU
JUHEWHOro nHTepQeiica B IITaBHOM MeHIO Mpubdopa.

Dest. MAC aapec

MAC anpec nonyuarens. KoHeuHslil agpec moToka.

Dest. IP agpec

IP apgpec momyuarens.

[TakeTs! renepupyrotcst B popmare UDP.

IP anpec oTmpaBuTens cTaTU4eH U 3a4a€TCs Ha 3aKJIaJIKe «KITOTOK»
HacTpoiku Tecta RFC 2544. Tawm xe 3aiaroTcs Ipyrue napameTpsl
3arosioBkoB [P u UDP.

lIpumeuanue.: Bpl MO)KeTe CBI3aThCA ¢ KOJUIEKTUBOM pa3pabOTUHKOB,
eciu Bam TpeOytoTcs reHepalusi IOTOKa aKeTOB, KOTOPbIe B JaHHBIN
MOMEHT MPUOOPOM HE MOAIEP>KUBAIOTCSI.
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CBA3b CIIK

[Tpubop ocHamien untepdeiicom USB. [lanHblit uaTEpdeiic
npeHa3Ha4YeH IS epeiadu pe3ybTaTOB U3MEPeHH Ha
NIepCOHATBHBI KOMIBIOTEP, PAOOTAIOIIN 10| yIIpaBIeHUEM
OTIEPAIIMOHHBIX CUCTEM, TIOI/Iep)KUBatOIMNX padboTy co cmeHHbIMU USB
HAKOMHUTEIISIMH.

[ToaxmtounTe mpubdop K KommbioTepy kabenem USB
BxirouuTe nmpubop 1 BoitauTe B MyHKT riaBHOro MeHto «CBsizb ¢ TTK»

B cucreme nomkeH nosiBuThes ¢uie-auck. Bel MoxeTe coXpaHUTh
CO3/1aHHbIe OTUETHI. JIaHHBIX AUCK 3aKPBIT IS 3alIUCU U yIAICHUS
¢aiinos. Mcnonp3yiiTe myHKT MeHIO «OUUCTKa» IS yAalleHus
HEHYKHBIX OTYETOB.

HACTPOMKA

B 3TOM nyHKTe r1aBHOro MeHI0 Bbl MOXeTe yCTaHOBUTH TEKYIIUE AATy
u Bpems. Taxke Bol MokeTe 3a7aTh CAMBOJIBHOE UMS TIprOOpa st
yn00cTBa pacro3HaBaHusi TPUOOPOB IIPU MOUCKE B PeXXKUMe «ILTeid-
MOJTYJIb». 3[I€Ch ke PACIOI0KEeHbl HEKOTOPhIE IOMOJTHUTENbHbIE
CHUCTEMHbIE HACTPOMKH.

OBHOBJIEHUE BCTPOEHHOI'O ITPOI' PAMMMHOI O

OBECIIEUEHNMA (ITPOILIKMBKN)

54

Jlnst omepaTUBHOTO 100aBIeHHsI HOBBIX (DYHKLUK U pelieHus mpooiiem,
CBSI3aHHBIX C pabOTON MUKPOIPOrpaMMBl, B IPUOOpE peaan3oBaHa
BO3MOKHOCTbh OOHOBJIEHHUs NporpaMMmHoro obecrneyenus (110).
OO6HOBNEHNE MOXKET ObITh BBIITOJIHEHO KaK CaMUM I10JIb30BaTesieM, TaK
U B OnmoKaifiieM CepBUCHOM IIEHTpE.

JlocTynHbie oOHOBIIeHUSI Bbl MOKeTe HaliTH Ha HallleM caiiTe B CeTH
WNnrepner.

CoobmaiiTe Bamu noskenanus, cBsizaHHble ¢ padoToil npudopa, a
Takke 000 BceX OOHAPYKeHHbIX HeI0CTATKAX.

JI7st oOHOBJIEHUSI MUKPOIIPOTPaMMBbl NOTpeOyeTCs YCTAaHOBUTH Ha Balll
[TIK USB npatiBep mpubopa.

JI71st yCTaHOBKM JipaiiBepa BBIMIOJIHUTE CIAeAyIoLre JeHCTBUSA:
[ToaxmtounTe mpubdop K KommnbroTepy kabemem USB.

[TogxmtounTe K MpuboOpy ceTeBoil agantep (peKOMeHIyeTcsl MPOBOIUTh



obnosienne [10 mpu nuTaHuu OT ceTH)

Bxmrounte npubop. [Ipu nosiBneHnn Ha sKkpaHe 3aCTaBKH HAOKMUTE
kHONKY «F2». Ha skpaHe JOJI)KHO MOSBUTHCS MEHIO.

Boiigute B mynkT mento «O6HOoBNeHUe [10»

Ha sxpane Baiiero koMmneroTepa J10JKHO MMOSBUThCS OKHO MacTepa
MOJIKJIFOUEHHUSI HOBOTO 000PYI0OBaHUSI.

OTtkaxuTech OT noakIoYeHus K y3my Windows Update, BeiOpaB
TIOCJICIHUN U3 MPEII0KEHHBIX BAPHAHTOB.

MacTep HOBOro obopyaoBaH1A

E ! MacTep HoBoro obopyaoeaHus

EyneT NpoW3EEAEH NOMCK TEKYWETD WM DGHOENEHHOMD
NpOrpaMMHOro O5ECNEYEHMA HA KOMMBHITEPE, YCTEHOBOYHOM
KOMMNBKT-OMCKE 060PYA0BEHHA MK Ha BEE-Y= e Windows
Update (c eawero pazpeweHm).

MoAWMTHKA KOHEWABHUWANEHOCTIA

PazpewnTe NnogknideHye k y3ny Windows Update nna novcka
NpOrpaMMHOro O5ECNEYEHMAT

(" Oa Toneko B3TOT pas

(" Oa. cefyac M Kaskaki pas NpKy NoOKAHRYEHKMH
YCTPOHETES

INA NpoAoDNKEHWS HEsKMWTE kHonkyY "Nanee".

< Hazan I Oanee » | OTreHa
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Bribepute BapuaHT yCTaHOBKH M3 YKa3aHHOTO MecCTa.

Mactep HOBOro obopyaoBaHAA

3TOT MACTER NOMOraeT YoTEHOEWMTE NPOrpaMMHOE
OGeCneYeHIe ONa UKasaHHor YoTRoORCTEA!
USBZCOR

:\',\-‘ Ecau c ycTpoACTEOM NOCTABNAESTCH
<5 yCTAHOBOYHLI AMCK, BCTABLTE £r0.

BriGepyTe OEACTEME, KOTOPOE CASOYET BLINOAHMTL.

(" ABTOMATMUYECKAA YCTAHOEKE (EKOMEHOYETCH)

G YoraHoeka vz YkazaHHOro MecTa

INA Npoaon#seHHa HaskMHTe kHonky "Hanee".

< Hazan I Nanee » | OTtMeHa

VYxkaxute manky «Driver», pacronoxkeHHy0 Ha KOMIAKT-IUCKe C
aoroturnoM «CBs3bIpUOOp».

Mactep HOBOro 0bopyAoBaH1A

JanaiiTe napaMeTpel NOMCKA M YCTAHOBKM.

G BrINOAHWTE NOWMCK HaWBoNee nooxo0dauero ,EI.FJEIHEIBFJEI E YrAZ8HHEBIX MECT 3.

Monone2yiTe sk 008 CYREHMA MKW DECWHEEHWA O5NSCTH NOMCKS, BRAKYSMKIWER No
YMONYEHKMI NOKENEHEE NANKK M CEEMHEIE HOCUTENK. BYAeT YCTaHOBNEH HaMEONee
NoOx00AWKWA JpaHeep.

[ Mouek Ha cMEHHEX HOCKUTENAX (AKCKETEY, KOMAAKT-AMCKEX. ]

[v BrawuuTe cienymwese MECTO NOWCKE:
o <]

(" He BbNoAHATE NoMCK. H caM BbIEepY HU#HEIE opafiesp.

3TOT NepeKAKYaTens NPMMEHARTCA AN BEEIS0pa ApafEepna YoTRORCTER M2 CMCKa.
YWindows He MOXET rEpaHTHPOBATE, YTO ERSPaHHEIR BamMK Apafeep SYyneT HawSonee
NOAXOAALKMM AN HMEKWErocy 0G0pYa0EaHMA.

<Hazan Hanee » OTMEHA




B ciydae nosiBieHus Ha dKpaHe MpeaynpexJeHrs 00 OTCyTCTBUU
¢ poBoii MoANUcH ApaiiBepa BbIOepUTe MPOJOKEHNE YCTaHOBKH.

Y(TaHOBKa obopyaoBaHMA

! ! HFJDFIDE[MMHDE oSecnedeHue, YCTaHaENKMEaSEMOE OA.

USBZCOM virtual serial port

HE TECTHMPOEB&N0CE HE COBMECTHMMOCTE CMWindows XP. ((oopoSHee
0 TEKOM TECTHMPOESHMM.]

YcraHoBka 3TOro NporpaMMHOro oGecrnevyeHHs HoxeT
HAapYyuwuTE paéoTy cMcTeMu. Microsoft pekomenoyer
NpeKpaTUTk YCTAHOBKY H OBPATHTECA K NOCTABMHKY
nporpaMHHOro oGecned4yedHyd 3a Bepcyel. npoweawel
npoBepky HA COBEMECTHMOCTE.

‘ Bce paEHO NpooomkHTE I MpekpaTHTE YCTEHOBKY |

B cnydae ycneniHoro 3aBeplieHus: yCTaHOBKH JpaiiBepa Ha dKpaHe
JOJIKHO TIOSIBUTHCS COOTBETCTBYIOLIEE COOOIIEHUE.

MacTep HOBOro obopyAoBaHA
% 3aBepweHune paboTbl MacTepa HOBOIo

obopyaoBaHunA

MacTep saBEpWKMN YCTAHOBKY NPOrpaMe A08:

(3 USB2COM virtual serial port

Inga zakpeITHA MECTEpa HEXKMUTE kKHOoNkY "MoToeo".

< Hazan I [oToERD I OmreHE.
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B crircke 060pynoBanHwus TOHKHO MOSBUTHCS TOTIOTHUTEIHHOE
YCTPOUCTBO (TIPH BKIFOYEHHOM ITPUOOpE, HAXOAIIEMCS B pEXKUME
cBs3u ¢ [1K).

L, Device Manager - ol x|

KoHcone  AelicTeie Bupg  Chpaska

«- | mEFS R A =R

e Keyboards LI
) Mice and other pointing devices

=) B8 Metwork adapters

------ H8l 1394 MNet Adapter #2

------ B8 Marvel Yukon Gigabit Ethernet 10/100/1000Base-T Adapter, Copper R1-45
= Ports (COM & LPT)

...... ’;,r Communications Port (TOM1)

------ ¥ Communications Port (COM2)

------ & Printer Port (LPT1)

- #¥8 Processors

€8 5CS1 and RAID controllers

78, sound, video and game controllers
H - Storage volumes

H- iy System devices
H-Bg Universal Serial Bus controllers (-

[Tpu mogkroueHNH Npudopa K KOMIboTepy ¢ yctanoBieHHOH OC
Windows 7 macTep ycTaHOBKHM JpaiiBepa MOXKeT He 3aIlyCTUThCS
aBTroMmatudecku. He otkmirouaiite mpubop ot T1K.

JI7st ycTaHOBKM JipaiiBepa BOWIUTE B AUCTIETYEP YCTPOUCTB. (CChLIKA B
okHe «Cucremay) PackpoiiTe myHKT ApeBOBUIHOTO MeHIO «IlopThl
(COM u LPT)»

Knuknaute ycrpoiicteo USB2COM Virtual Serial Port
[Nepetinute Ha 3aKianky «JlpaitBep», HaxkmuTe KHOTIKY « OOHOBHUTBY.
Janee cnenyiiTe yKa3aHUsIM MacTepa.

[Tepen obnosnenuem I10, pexomeHmyeTcst ckadaTh MPOrpaMmy-
O0OHOBJIEHME, COOTBETCTBYIOLIYIO BEpCUH Balllero Mpudopa, ¢ HaIlero
caiiTa ¥ IOMECTUTh €€ B ManKy Ha JIOKAJIbHOM JUCKE Balllero
KOMIIBIOTEpA.

I[J'[f[ 3allyCKa 3TOM I[MporpaMMbI Ha BalllCM KOMITBIOTEPEC MOKET
HOTp€6OBaTBC$I YCTaHOBKa ITake€Ta MpOoTrpaMMHBIX KOMIIOHCEHTOB

«NET Framework 2.0». ITocienHioro Bepcuto 3Toro naketa Ber
MOJKeTe MOJYYUTh Ha caliTe www.microsoft.com uiu HalTH Ha
KOMITaKT-IMCKe (TIpriaraeTcs K mpubopy) B manke «Microsofty.

«dotnetfx 20 x32.exe» - qysg 32-x 6utHbix Windows
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«dotnetfx 20 x64.exe» - g 64-x 6utHbix Windows

YcTaHOBUTE MTAKeT, COOTBETCTBYIOIIUI Balllel ONEepaliMOHHON CUCTEME.
Brimosaute nepesarpysky K.

[ToagxmounTe npubdop Kk KoMmnbroTepy kadbemem USB.

[TogkmtounTe K Mpubopy ceTeBoil agantep (peKOMEHIyeTcsl MPOBOJUTh
ob6nosnenue [0 npu nuTaHUM OT CETH)

Bxmrounte npudop. [1pu nosiBneHun Ha dKpaHe 3aCTaBKU HAKMUTE
KHONKY «F2». Ha akpaHe JOJDKHO MOSBUTHCS MEHIO.

Boiiaute B myHKT MeHto «O0HOoBneHue [10»
3amycTuTte MporpaMMy-oOHOBJIEHUE

Haxxmurte kHonKy «HauyaTe 0OHOBIIEHHE»
JloxxauTech OKOHYaHUS Mpoliecca OOHOBJIEHUS
Brriinure u3 pexxuma ooHoBienus 110

Boitaute B myHKT MeHIO «IIpomomkuTey
JloxxauTech MOSIBJICHUS HA SKpaHe INIaBHOTO MEHIO
Brixmtounte npudop.

Bxmrounte mpubop, mpoBepbTe KOPPEKTHOCTH OOHOBIIEHUS [TO HOMEPY
Bepcuu 10 (TpeTbe TpEx3HauyHOE YHUCIIO Ha 3aCTaBKe).

[lepen mponomkeHneM paboThl peKOMEHYeTCsl IPOBECTH OUUCTKY
KOH(UTYypaui.

[Ipy BOZHHMKHOBEHUH MPOOIIEM 00paTUTECH B CITy)KOy TEXHHUUECKOM
HOJJEPKKH 110 Tele()OHY WM JIEKTPOHHOH moyTe.

TPAHCITIOPTHUPOBKA U XPAHEHHUE

TpancnopTupoBaHue MPUOOPOB MPOUZBOJUTCS B YIIAKOBAHHOM BHUJIE
’KeJIe3HOOPOKHBIM UM aBTOMOOUIIBHBIM TPAaHCIIOPTOM B KPBITHIX
BaroHax WJIM 3aKpbIThIX aBTOMAILIMHAX B COOTBETCTBUU C IIpaBUIIaMU
MepPEeBO3KH I'Py30B, JEUCTBYIOIIMX HA JAHHOM BUJE TPaHCIIOPTA.
[Tepen nnuTeabHON TPaHCTIOPTUPOBKOH, BO M30eKaHUE TTOBPEXKICHMUS,
BCTPOEHHBIN aKKyMYJIATOP ClIelyeT OTKIII0UaTh OT pa3bema B
AKKyMYJISITOPHOM OTCEKe I0J] 3a{Hel KPBIIIKOH mpubdopa.

B nomertieHusix 1yisi XpaHeHUs He TOJKHO OBITh MBUTH, MAPOB KUCIOT U
11esi04eil, arpeCCUBHBIX Ia30B U IPYTrUX BpeAHBIX TPUMECEH,
BBI3BIBAIOIINX KOPPO3HIO.
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CBEAEHMA O COAEP)KAHUN JTPAT'OLHEHHBIX

METAJIJIOB
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JlparoieHHbIX MEeTaJJIOB MPUOOP HE COAEPIKHUT.

TAPAHTUMHBIE OBSI3ATEJILCTBA

3aBO/I-U3rOTOBUTENb TAPAHTUPYET pabOTOCIIOCOOHOCTh MPUOOpa Mpu
COOJIOIEHUH YCIIOBUH SKCILTyaTalluy, XpaHeHUs U
TPAHCTIOPTUPOBAHUS, YKa3aHHBIX B HACTOSIIEM TEXHUYECKOM
OTHCaHUH.

["apaHTHITHBIN CPOK IKCILTyaTaluy - 12 MecsileB ¢ MOMEHTa POJAXKHU
npudopa.
["apaHTHIHBIN CPOK HE PACIIPOCTPAHAETCS HA aKKyMYJIATOPBI.

B ciyuae Bbixoaa npubopa U3 cTposi HEOOXOIUMO COCTaBUTh
COMPOBOUTEIHHOE MUCHMO C YKa3aHWEM HEeUCIPaBHOCTH, MOAPOOHOTO
o0paTHOTrO ajgpeca ¥ KOHTAKTHBIX Telle()OHOB.

[Ipubop BMecTe ¢ MUCHbMOM BBICBUIAETCS PEANPUITHIO-U3TOTOBUTEITIO
110 afpecy:

170043, Tseps, a/ga 43100, CBA3BITPUBOP
Ten. (4822) 42-54-91, 51-50-72, dakc (4822) 42-54-91

http://www.svpribor.ru, sales@svpribor.ru

Y6enurenbpHast mpockOa BBICKUIATH MPUOOP AJISE PEMOHTa B TIOJTHOM
KOMIUIEKTaI1H.

CBUJAETEJIBCTBO O ITPUEMKE

Tectep unrepdeiica ATLAN, 3aBoackoit No
COOTBETCTBYET TEXHHUECKUM yCIIOBUSM U TIPU3HAH T'OJHBIM K
SKCILTyaTaliu.

[IpencraBurens 3aBona




