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1. BeepeHue

B HacTOSsIIIIEM PYKOBOJICTBE IPEICTaBIEHbI CBeJIeHNMsI 06 OCHOBHBIX (PYHKIMSIX, CITOCO6ax
MOK/IIOUEHMS M HACTPOJiKe TecTepa-aHanu3aTopa ceteit Ethernet bepkyT-ET.

1.1. O6bwume cBepeHus

Tecrtep-ananusatop cereit Ethernet BepkyT-ET (mamee 1o TeKCTy TakkKe <«IIpuOOp»,
«yCTPOJCTBO») MpeAHa3HauUeH [IJis MPOBeJeHMs aHa/I13a U IMarHoCTUUEeCKOTO TeCTUPOBAHMS
TPaKTOB Ha ckopocTsix oT 10 M6ut/c mo 1 I'6uTt/c, olleHKM KauecTBa ycayr, codganms 100 %
Harpysku Ha 000pyAoBaHMe U CeTh, M3MepeHMs M0I0Chl TPOITyCKaHMsl, 3aepsKKU Iepegaum
" mkutTepa. [Ipubop BbITIOAHSET TecTMpoBaHMe 1o MeToauke RFC 2544, pekomeHAanun
Y.1564, co3maér Ethernet-mieitid u Ioayd4aeT CTAaTUCTUKY II0 IIPUHMMAEMOMY
" TiepejaBaeMoMy TpaduKy.

1.2. OcHOBHbIe BO3MOXXHOCTHU

— Tenepamust u peructpauus Tpaduka ¢ Harpyskoii mo 100% Ha a1000M ypOBHE CTeKa
TCP/IP.

— JIuama3oH CKOpOCTeli Iepemaun JaHHbIX B ceTsx: oT 10 M6ut/c mo 1 I'out/c.
— H3mepeHne XxapakKTepUCTUK CETEBBIX YCTPOICTB o MmeToauKe RFC 2544.

— BER TectupoBaHne.

— MW3mepeHus no pekomeHgauumu Y.1564: mposepka Ha cOOTBeTCTBYE SLA.

— Tlopmepskka VLAN Q-in-Q 1 MPLS.

— N3MepeHue NakeTHOTO IKUTTEpa.

— Pexum uHTe/MnekTyasbHOro muieiida (Smart Loopback) ¢ omHoBpeMeHHBIM CO60pOM
CTATUCTUKMA.

— Tlognmepsxkka ogHOCTOpOHHMX (One-Way) MsmepeHni.

— Tloppmepskka PTP/IEEE 1588.

1.3. KomnnekT aoOKyMeHTauuu

BmecTe ¢ mpub60poM MOCTaBSIOTCS CAeyole PyKOBOICTBA 0 SKCILTyaTaln:
— «Tectep-aHanusartop ceteii Ethernet bepkyT-ET. PyKoBOACTBO I10 CTPYKTYpe MeHIO».
— «Tecrep-ananusatop cereit Ethernet bepkyT-ET. PyKOBOACTBO MO TeCTUPOBAHUION.

— «Tectep-ananmuszatop ceteit Ethernet BepkyT-ET. PykoBoACTBO MO KOMaHIam
YA,AIEHHOTO YIIPaBJIEHUSI».



1.4. KoMnneKT noctaBKku

KoMIuieKkT 1ocTaBKky TecTepa-aHaan3aTopa 3aBUCUT OT 3aKas3a U HpI/IBe,Z[éH B ITacCIioprTe.



2. Mepbl 6e3o0nacHoCTH

— [Jlo Havasa paboThl C MPUOOPOM BHMMATEIbHO M3YYMUTE HACTOSIIEE PYKOBOJCTBO
TI0 KCIUTyaTaIyu.

— Ecnu npubop TpaHCHOPTUPOBAICS MM XPaHWICS IIPU OTPUIATEIbHBIX TeMIlepaTypax,
TO Tepej, BKIIOUYeHMEM C/IeAyeT BbIAeP>KaTh €r0 B HOPMaJIbHbIX KIMMAaTUYECKUX YCIIOBUSIX
He MeHee 2 4acoB.

— VYoioBug  3KCIUIyaTalMM  AOJ/DKHBI  COOTBETCTBOBATb  YCJIOBUSIM, IPUBEOEHHBIM
B paspeie 12.1.

— Tlpu askcrutyaTammmu mpubopa MO/KHBI BBIMTOMHITHCS 00IMe TpeOoBaHMS TPaBUI
TOKapHOJ 6€30MaCHOCTH.

— IluTarmas ceTb He JOJDKHa MMETb Pe3KMX CKAaUYKOB Hallps>KeHMSI. PSI,H,OM C pa60‘~II/IM
MeCTOM He OOJIXKHO OBITh MCTOYHMKOB CUJIBHBIX MATHUTHBIX U SJIEKTPpUYECKUX 1OJIeA.

— HeobOxomumo obeperaTb IpubOp OT yOApoB, TMOMAjaHMsI BAarM M  TIbUIN,
MIPOJO/DKUTEILHOIO BO3IEICTBIS IIPSIMbIX COJTHEUHbIX JIYUEIA.

— Tlpu pauTenbHBIX IepepbiBaXx B paboTe pPeKOMEHIyeTCs OTK/IIoUaTh OJIOK IUTaHUS
pubopa OT CeTH.

— Bo wu3bexxaHue BbIXOHA M3 CTPOSI M3MEPUTENbHBIX MHTepdEicoB 3arpeliaeTcs
MCIT0JIb30BaTh MIPUOOP B ceTsIX ¢ GaHTOMHBIM (HeoTK/ItouaeMbiM) PoE.



3. NMoprotoBKa K paborte

o Hauaa paboTsl ¢ mpubopom bepkyT-ET HE0O6X0AMMO BBIIIOJHUTD CJIEAYIOLINE TeACTBUS:

1. Tlocme wu3BIedYeHMsT YCTPOWMCTBA M3 VYIIAKOBKM IIPOM3BECTU BHEIIHMIAI OCMOTP
U IPOBEPUTH KOMILJIEKTHOCTb B COOTBETCTBUM C IMaCIIOPTOM.

2. Ecim nmpubop TpaHCIIOPTUPOBAJICS MM XPAHWUIICS TIPU OTPUIIATE/IbHBIX TeMIIEpaTypax,
TO Ilepel BK/IIOUEeHMEeM CjaeoyeT BblepsKaTb €ro B HOPMa/IbHbIX KIMMaTUYECKUX
YCIIOBUSIX HE MeHee 2 4aCoB.

3. TlogxmoounTh GJIOK MUTAHMUSI K pasbeéMy IuTaHus mpubopa (cMm. puc. 4.6), a 3aTem
K 3JIEKTpUUYeCcKoil poserke. Ilociie moax/iwoyeHus 3aropaercss MHAMKATOp «Power»
(cMm. paspen 4.6).

4. BrIounTb MPUOOP, HAsKaB Ha KIaBUIILY 0 (cMm. paspen 4.1).

Ipumeuanue. TTogpobHas nHbopmalus o paboTe ¢ MeHIo IIpeicTaB/ieHa B 6poiiope «TecTep-
a"anusaTtop ceteil Ethernet BepkyT-ET. PyKoBOZCTBO II0 CTPYKTYpPE MEHIO».



4. BHewHu BUA,

CBETO[IMOHbIE
WHOWKATOPbI
awvcnnen
pasbembl DOKOBOWM NaHenw
WHAWKATOP KnasuWatypa
Power SREEEEEEEE R

PucyHok 4.1. BHewHuli sud npubopa bepkym-ET

4.1. BknioueHue 1 BbiKlOYEHHUE npubopa

[Jis1 BKJIIOUeHUsT Tpubopa He0O6X0oAMMO HaxkaTh U YOepKMBaATh KIaBUIIY 0 B TeueHue
2-3 c. Tlocsie 3arpy3ku CUCTEMbBI Ha 9KpaHe 0TOOpa3uTCs MeHIo «HacTpoitkm»:



Ea® A:——— - B:——— — 12:46

Bepryt-ET
Hactporkm

NapaMeTpw ceTH

MapamMeTpe WHTepperncos
YcTaHoBKM npubopa

Mpogpunm
NMor

Hactpoiky  MHoTpumedT  MamepeHua

PucyHok 4.2. Merto «bepkym-ET. Hacmpolikus»

I BBIK/TIOUEHMSI TTpMbopa caefyeT OOHOKPATHO HaxkaThb Ha KJIABUIIY 0, 1ocJie yero
Ha 9KpaHe MOSIBUTCSI COOOIIeH)e O BRIK/IIOUEeHMUM ITpubopa:

E® A:——— - B:——— - 10:19

Bk anunTe npubop?

MprGop BHEANYMTCA depes 10 cek

la Het

Pucyrok 4.3. CoobuwieHue o0 gbikato4yeHuu npubopa

Il BBIK/IIOUEHUS an6opa C COXpaHeHMeM BCeX HaCTpOoeK HEO6XO,EU/IMO Ha>XaTb

Ha KJIaBUIIY k2 VIV OOKOAThCS aBTOMAaTUUYECKOI'0 BBIK/IIOUEeHUS 110 uctedeHuu 10 c.

F4

[Tpu HakaTUM HA KJIABUIITY NpuOOp BHIK/IIOYEH He OyIIeT.

[ NpUHYOUTENIbHOTO BBIKIIOUEHMS CjelyeT HaXaTb U yAep>KUBaThb KIaBUIITY 0
B TeueHMe 4 C.

Ipumeuanue. [TpyHyOUTEIbHOE 3aBepIlieHNe PabOThI UCIOJIb3YeTCS B c/iyuyae, KOTJa mpubop
repecTajq OTBeYaTb Ha HakaTus KIaBUII MM BO3HMKIA SKCTpeHHAs] HeOOXOIMMOCTb
BBIK/TIOUeHMS. [Ipy 9TOM HaCTPOMKM ITpubopa He COXPaHSIOTCS.
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4.2. TecToBble NOPThI

= ¢ LIS LS & ey
S s E——
SFP RI-45  SFP

PucyHok 4.4. BepxHsaa naHens npubopa

Bepxusis manenp mpubopa bepkyT-ET mmeer nmBa mopra (A u B) oS moaxkmodyeHus
K TeCTUpyeMomy ycTpoiicTBy unu cetu Ethernet/Gigabit Ethernet. Kaxkapiii mopT comep>kuT
2 pa3béma — RJ-45 u SFP. Bo BpeMst TeCTMpOBaHMSI MCITOJIb3YETCS TOJAbKO OJIMH 13 Pa3bEMOB.

4.3. NHauKaTopbl COCTOSSHUS NOPTOB

IMoptet A m B mpubopa bepkyT-ET uMeloT nBa CBETOAMOAHBIX WMHAMKATOpA MIJIsI
orpeneyieHNs COCTOSTHUS M aKTUBHOCTY COeqVHEHMNSI.

PucyHok 4.5. CeemoduodHbie UHOUKAMopsl Mecmosbix Nopmos

NupukaTtop IIBeT OnucaHue
Act OpaH’KeBbIN (MUTAET) | UAET IpUemM/repenada JaHHbIX

— IpuUémM/Tiepenava JaHHbIX He OCYILeCTBIISETCS
Link 3€JIEHDBIN coeMHeHVe YCTAaHOBJIEHO

coeVHEeHMs HeT

11



4.4. Pa3béMbl 6OKOBOM NaHenu

o6®UusB M0 B | AN USB

=
T =y

o) 1M1l

| ==

:]‘

PucyHok 4.6. bokosas naHens npubopa

MapkupoBKa HasHaueHne

O [MogkoueHe BHEIIHEro 6;10Ka MATaHMSI.

[Mogkntouenne BHemHux USB-Hakomnutesneit u Wi-Fi agantepos.
[Ipymeuanme. [lomycKaeTcsl MCIIOb30BAaTh TOJIbKO IIPOBEpPEHHbIEe
USB (USB A) " peKOMeHAoBaHHble mnpousBoauTenem Wi-Fi apmanrtepsr. s
MOJTy4YeHMsI aKTyaJbHOTO CIMCKa aJarnTepoB CaeayeT 00paTUThCS
B CTY’KOY TeXHMUYECKOI moamepskku (cM. pasgen 11).

Pa3b€M ¢ KapToii MaMsITH, CoJiepyKallleit IporpaMMHOe obecrieueHne
rpubopa.

micro SD Ilpumeuanue. Pabora mnpubopa 6e3 YCTAaHOBJIEHHOV KapThl
HEBO3MOXKHa. HeomycTuMO M3BJIeKaTh KapTy MaMsTH U3 pasbémMa
TSI ICTIOJTb30BaHMsI B APYTUX YCTPOIICTBAX.

r’]_\, KHorika anmapaTHoro copoca.

N o

LAN VYnanéHHoe yIpaBieHue YCTPOCTBOM.

USB (USB B) [TopxiroueHne K IepcoHaJIbHOMY KOMIIbIOTEDY.

4.5. CBeToanoAHbIE UHAUKATOPDI

Tx RXx Tx Rx
Link| | Test Link‘ ‘ Test
[ | I I
e o o o e o o o
A B
PucyHok 4.7. CeemoOuodHble UHOUKamopsi auyesoli naHenu
Nunukarop | LiBet CocTosiHME OnucaHue
Link coeIVHeHMe C TeCTUPYEeMbIM

3€eJIEHbIN TOPUT TTIOCTOSTHHO
000pyIoBaHMEM YCTaHOBJIEHO

KpacCHbIN TOPUT MOCTOSTHHO coeqMHEeHUS HeT
- He TOPUT nHTepdelic He aKTUBEH
Tx 3€eJIEHbIN MUTaeT WIN TOPUT MOCTOSIHHO | UIET Mepefayva akeToB

12



HE TOpUT

rnepegaya riakeToB
HE OCYyIIeCTBJISIETCA

Rx 3€eJIEHBI MUTaeT WIN TOPUT MOCTOSIHHO | UIET IPUEM ITaKeTOB
— He TOPUT IIPUEM [aKeTOB He
OCYILIEeCTBJISIETCS
Test 3€eJIEHbIN TOPUT MOCTOSTHHO IIPOBOAMUTCS TeCTUPOBAHUE
MuUraet BKJIIOUeH peskuM «Ilneid»
_ He ropuT peskuM «IlIneiid» BbIK/IIOUEH,

TeCTMPOBaHMe He ITPOBOANTCSL

IMpumeuanue. [151s1 oTOOpaskeHMsI TTOAINCEN K CBETOAMOIHBIM MHAMKATOPAM CJTYSKUT KJIaBUIIIA

(cMm. paspen 4.7)

4.6. Unpukatop Power

CBGTO,Z[I/IO,I[HIJIVI MHAOWKATOP, paCHO]IO)KeHHbII‘/JI B HVKHEN 4yaCTu HepenHeﬁ IMaHeIM KOpItyca

npubopa, 3aropaeTcs Ipy MOAK/IIOUeHY BHEIITHETO MCTOUHMKA MUTaHUS :

— 3€eJIEHDII: aKKYMYJISITOPHbIE 3JIEMEHTbI 3aPSDKEHbI;

— OpaHXEeBbIN: MIOET 3aps[ aKKyMYJISITOPHBIX 3JIEMEHTOB (ITOC/ie OKOHUYaHMS 3apsaa
MHAMKATOP 3aTOPUTCS 3€JIEHBIM);

— 3eJI€éHbIII ¥ KpAaTKOBPEMEHHO MMraeT OpaH>XeBbIM: BBITIOJHSIETCS IpoBepka

aKKyMYJISTOPHBIX 3JIEMEHTOB Ha YpOBeHb 3apsjaa (mpu ypoBHe 6osee 90 % 3apsin

BKJIIOUEH He Oy[ieT).

4.7. Knasunarypa

Knasunia

Onucauue

o

BxaioueHue/sviknoueHue npubopa (cM. pasmen 4.1)

®

I'nasHoe meHwo
KnaBuiila Bo3Bpara B IJIaBHOE MEHIO 13 JII000r0 ITOAMEHIO.

Hngopmayuonnasn navens

KnaBuia 1j11 oToOpaskeHusT ITOAMINUCEN K CBeTOAMOIHBIM
MHAUKaTopaM (cM. paspgen 4.5). LIBer ¢oHa mopmucu
COBITaJaeT C I[BETOM COOTBETCTBYIOIIEro MHAMKATOPA.

®

Bsod

KnaBuia nepexoma B MeHIO ujiau rogmeHo. [Ipu Beibope
IyHKTA MEHI0, II03BOJIIIONIETO0 BBOAUTH 3HAUEHUS
rapaMeTpoB, HaskaTuMe Ha KIaBuIly obecreynBaeT
repexo B PesKuUM 3aaHus TaHHbIX. [JoBTOpHOe HaskaTue
MOJATBEP)KAAeT BBeJEHHbIe 3HAUeHNS.

OmmeHa/Buixod
KnaBuiia mnepexoma B Ipenbiayiilee MeHIO. B pexume
3aJaHUs JAHHBIX CIYXXUT IJ1S1 OTMEHBI BBOZA JAHHbIX.

13
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5. MoakntoueHue K npubopy

ITogkimoueHre K IpubOPY BBIMOIHSIETCSI C IIOMOIIBIO ITePCOHAIbHOTO KomiibioTepa (I1K)
o uurepdeiicy Ethernet (cm. pasgen 5.2) uam USB (cm. paspgen 5.3).

5.1. NMapameTtpbl NoAKAOYEHUS

Ha npu6ope ycraHoBiaeHa OC Linux 1 co3maHbl Tpy YUETHBIE 3ammucu: root, admin u user.

Nma

HasHaueHue

VHTepdeiic ajist MOAKIIOUEeHMS K IPUO0pY

root

VrpaBneHue ¢aitylaMmu U CETEBbIMU
nHTepdeiicamu, yCTaHOBKa
MaKeToB.

Ilpumeuanue. Ilon, yu€THON 3a1IUCHIO
root paboTraThb ¢ IpUOOPOM CiaemyeT
npeieJIbHO BHYMMATEIbHO.

USB (cm. pa3gen 5.3)

Ilpumeyanue. Ilpy NDOOKIIOUEHUU K
npuobopy mno mHTepdeiicy Ethernet mis
paboThl IIOJ YUYETHOM 3amlucChio root
He0o6X0/11MO BBECTU KOMaHIY Su.

admin

YrpasneHue GyHKUMSIMM IIpubopa.

USB, Ethernet (cm. pasmen 5.2)

user

[MogkioueHne K TpubOPY, AOCTYI
K PYKOBOJICTBaM I10JIb30BaTeJIsl.

USB, Ethernet

B Tabnuiie HUKe MPUBEAEHbBI ITapaMeTphl [IJIS IIePBOro MOAKIIOUeHNsT K pubopy. ITocie
coeAVHeHUsI C TIpUOOPOM MapoiM MOKHO M3MEeHUTb, Ciaeaysl yKasaHMusIM pasgena 6.1.
[P-agpec nopta LAN 3amaéTrcs B MeHI0 «/3MepeHusi» = «IlapameTpbl MHTepGheiicoB».

[TapameTp

3HaueHue 110 YMOJTYaHUIO

[P-agpec mopta LAN

192.168.0.1

[Taponb OJ1s1 y4€THOI 3ammcu root

PleaseChangeTheRootPassword

[Taposb gjs y4€THOI 3anucu admin

PleaseChangeTheAdminPassword

[Taponb OJ1s1 yYETHOI 3aIIMCH user

PleaseChangeTheUserPassword

Ilpumeuanue. HacTosiTeIbHO peKOMEHIyeTCSI U3SMEHUTb MapoJib [/ YYETHOM 3aMCU root pu
MOAK/IIOUeHUM TIpubopa K ceTu obIero mojib30BaHus (CM. pasen 6.1).

5.2. NoaknioueHune no nHtepgeiicy Ethernet

5.2.1. OC Linux

s yctaHOBKM coenyiHeHust mexxmy ITK u mpmubopom ciienyer:

1. TMogxmounTts mopT LAN mpu6opa K ITIK mau cetn.

2. BKIIOYUTH HpM60p, Ha’>XaB Hd KHOIIKY BKJIIOUEHISI/BbIKJIIOUEeHMS TIUTaHMSI.

3. Ha IIK OTKpBITE OKHO TepMMHAja ¥ BBECTU KOMaHIY:

ssh admin@IP-aapec_nopta_LAN (unu ssh user@IP-appec_nopta_LAN)

4. BBecTu maposb IJjis UCTIOJIb3YyeMO YUETHOM 3aMUCH.
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[Tocsie ycIiemHOro BBOJIA TMApojsi B OKHO TepMMHaa OyAeT BbIBEIEHO IpuUIIallieHue
(puc. 5.1). ITocsie 3TOr0 MOXKHO YIIPABJISITh MTPMOOPOM C ITOMOIILI0O KOMaH/I, ITpeICTaBIeHHbIX
B Opoirtope «Tectep-ananuszatop certeit Ethernet BepkyT-ET. PykoBo/CTBO MO KOMaHIaM
YO, QJIEHHOTO YIIPaBJIeHMSI».

File Edit View Termminal Help

es@srvl:~% ssh admin@l92.168.222.166 =
admin@l92.168.222.166's password:
Linux etn 3.18.0-mtk-0.0.3+ #5 SMP Tue Aug 11 17:42:50 MSK 2015 armv7l

HERERR R RRRRRRERRR R R R R R R RRRERRE R R R R R R R R R PR R R R R R R R Rk R R R R R R R R Rk Rk R

Welcome to ETN network analyzer!

R S R R R E R R R R R R R R R R R S R R R R
Last login: Thu Aug 13 09:34:47 2015 from sonic.ddg

Trying 255.255.255.254...

Connected to 255.255.255.254.

Escape character is 'off'.

BERcut-ET Gigahit Ethernet Analyzer. (C) 2008-2015 Metrotek

BERcut-ET# |J

PucyHok 5.1. lpuenaweHue KOMaHOHOU cMpoKu

5.2.2. OC Windows

s ycraHoBku coenyunenust mexkay ITK u mpu6opom bepkyT-ET cinemyer:

1. TMogkmounTts mopT LAN npubopa K I1K mnu cetn.

BKiounTh MpMOOP, HakKaB Ha KHOITKY BK/TIOUEHMSI/BbIK/IIOUEHNS TTMTAHMS.
OTKpBITb TEPMUHAIBHBIN KJINEHT ¢ noaaep>xkkoit SSH, naripumep PuTTY.
3anate [P-anpec mopta LAN u BOiTHU B CUCTEMY.

BBecTu ums mosab3oBartesist: admin man user.

AN

BBecTy maposib Jijis BBIOpaHHO YYETHO 3aITUCH.

[Tocne ycIemrHoro BBOAA TApOJsi MOXKHO YIIPaB/sITh MPUMOOPOM C TOMOIIbI0 KOMAaH/I,
TIpe/icTaB/IeHHbIX B Opoirope «Tectep-aHanusartop cereit Ethernet BepkyTt-ET. PykoBoacTBO
10 KOMaHIaM YIaJIéHHOTO yIIPaBJIeHUSI».

5.3. NMoakntoueHue no untepgeiicy USB
5.3.1. OC Linux

BsaumopeiictBue ¢ mpubopom B OC Linux ocyliecTB/sIeTcst IIOCPeICTBOM CTaHIAPTHOTO
npaiiBepa USB serial 1 1106071 IOCTYITHO TepMMUHAIbHOM ITPOTpaMMbl (Haripumep, minicom).
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JJi1 yCTAaHOBKY COeAVHEHUS MeXAY IepcoHalbHbIM KommbioTepom (I1K) u mpubopom
C UCITO/Tb30BaHMeM ITPOrpaMMbl minicom HeoOX0IMMO BBITIOJIHUTD CeIyIOIIe NeiiCTBUS:

1. Moaxmounts nopt USB B mpubopa k USB-mopTy I1K.
2. BximounTh mpmobop, HakKaB Ha KHOIIKY BK/IIOUEHMSI/BbIK/TIOUeHMS TTUTAHMS.

3. HalIlIK 3anmycTuTh mporpaMmy minicom:
minicom -D /dev/ttyUSBO -b 115200

Ilpumeuanue. B HacTpoiikax MporpaMmbl minicom HEOO6XOAMMO BBIKIIOUUTD
anrapaTHoe ¥ MporpaMMHOe yIpaBjieHe TOTOKOM.

4. B cIydae yCIemrHoOro COeIMHEHNSI B OKHO TePMUHAIbHOM IPOTpaMMbI OYIeT BhIBEAEHO
TpUraallieHe 451 BBOAA MMEeHM MOJIb30BaTeIsl U IapOoJIs.

[Tocse KOppeKTHOTO BBOAA IMapaMeTpOB MOAK/IOUEHMS MOXKHO YIIPaBJSIThb MPUOOpOM
C IOMOIIIbI0 KOMaHJ, Ipe[cTaB/lieHHbIX B Opormmope «Tecrtep-aHanusaTop ceteir Ethernet
bepkyT-ET. PyKOBOACTBO 110 KOMaHAaM YAaJIEHHOTO YITPABIEHUSI».

5.3.2. OC Windows

BsaumogeiictBue ¢ mpubopom B OC Windows ocyIiecTBsieTcs IIOCPeACTBOM ApaiiBepa
Virtual COM Port. [laHHbIi ApajiBep ciaemyeT HpenBapUTeNIbHO yCTaHOBUTH Ha IIK mjs
MHULManM3alum npmubopa B cucteme. Daiiyibl ApaiiBepoB IJIs1 Pa3IMUYHbBIX OIMepalMOHHbBIX
CUCTEeM M yKa3aHMsl MO0 MX YCTAHOBKe IMpeAcTaBieHbl Ha caiiTe komnanuu FTDI Chip:
http://www.ftdichip.com/Drivers/VCP.htm.

Ipumeuanue. B3aumopeiicTBMe ¢ MpMOOpPOM MOXKeT obOecreuMBaThCsl KaK CTaHIApPTHBIMU
cpeactBamu  OC Windows — mporpammoii HyperTerminal, Tak ¥ TepMMUHaJIbHBIMU
IporpaMmmMaMy CTOPOHHUX IIPOU3BOAUTENIEN.

s ycraHoBKM coenyHeHust mekay ITK ¥ mpubopom ¢ MCHOoJb30BaHMEM ITPOTPAMMObI
HyperTerminal He06X0a1MO BBITIOJTHUT CJIEAYIOIIE TeiCTBUS:

1. TMogxmounTts mopt USB B nmpu6opa k USB-mopry TIK.

BxiounTh mprbOp, HaXkaB Ha KHOIKY BK/IIOUEHMSI/BbIK/IIOUEHUS TTUTaHUS.
Ha I1K 3amyctuth nporpammy HyperTerminal.

Co3maTph HOBOe noakIoueHne: «Paim» = «HoBoe MOgKIIUYEHME.

3aJaTb MMS MOOKIIOUEHMS.

A A T

Omnpenpenutb, KakuM COM-IIOPpTOM B CUCTEMe SIBJISIETCS ITOAK/IIOUEHHBIN Mmpubop,
00paTUBIIMCH K CTAHAAPTHOMY IPUIOXKEHUIO «[IVICTIeTYep YCTPOICTB»:

«Moit komIibioTep» = «CBoiicTBa» = «ObopymoBaHue» = «JlucreTyep yCTPOMCTB».
7. BbIGpaTh Moc/ieloBaTEIbHBIN ITOPT, K KOTOPOMY IMOJIK/IIOUEH ITPUob0op.
8. YCTaHOBUTH MapaMeTphbl IOC/Ie40BaTeIbHOTO IOPTa:

— cKopocTb (but/c): 115 200;
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— OWUTHI JAHHBIX: 8;

— YETHOCTb: HET;

— CTOIIOBbIE OUTHI: 1;

— yIpaBJieHMe TTIOTOKOM: HeT.

9. Tlocne HaxkaTust Ha KHOMKY Enter HyperTerminal romnbiTaeTcst yCTaHOBUTD COeIMHEHME
¢ ipubopoM. B ciayuae ycIenrHoro coeuHeHMs B OKHO TepMMHAIbHOM MpOrpaMMbl
OyzeT BbiBeJleHO MpUIJIallieHe [IJis BBOJA MMeHM M0JIb30BaTesIs U MapoJisl.

[Tocse KOppeKTHOTO BBOAA IMapaMeTpPOB MOAK/IIOUEHMS MOXKHO YIIPaBJSTh MPUOOPOM
C IOMOIIIbI0 KOMaHJ, Ipe[cTaB/leHHbIX B Opoimope «Tectep-aHanusaTop ceteir Ethernet
bepkyT-ET. PyKOBOZCTBO 110 KOMaHAaM yAaJIEHHOTO YITPABIEHUSI».
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6. KoHdurypauusa npubopa

6.1. UsmeHeHune napons

[ist u3MeHeHMsI TapoJIsi TI0 YMOJTYaHMIo (CM. pasfen 5.1) ciaenyer:
1. TMoAKIIUYUTBCS K IIPUOOPY, UCIOIb3YS YUETHYIO 3aMIMCh <I00t».
2. TommoHTMpOBaTh GailyIOBYIO CUCTEMY Ha 3aMuch KOMaHAO «mount -0 rw,remount /».

3. BBecTu KomaHay «passwd» 1 cieqoBaTh yKazaHMUsIM Ha sKkpaHe T1K.

6.2. lo6aBneHue nosb3oBatenemn

s mo6aByieHNst HOBBIX ITOJIb30BATeJIei Cemayer:

1. TMopxmounTthbes K Ipubopy bepkyT-ET (cM. pasmen 5), MCITO/Ib3YsI YUETHYIO 3aMMCh I00t.

2. BBectu komaHny «adduser» u ciemoBaTh ykazaHUSIM Ha skpaHe I1K.
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7. ObHOBNEHME NporpaMMHOro obecneveHus npubopa

O6HoBeHne mporpaMmmHoro obecrieuenust (I10) mpubopa bepkyT-ET BbioHSIeTCS Yepe3
nHTepdeiic USB c wucrmonb3oBaHMeM BHeIlIHero Hakomutess. O6HoBiéHHOe I[10 MoxkeT
BKJIIOUATh KaK MCIIpaBjieHue OIIMOOK, TaK ¥ HOBble (YHKIMOHATbHbIE BO3MOKHOCTU.
CoxpaHEéHHble Ha mpubOpe MaHHbIE M HACTPOWKM TECTOB B IIpoliecce OOHOBIEHMS
He 3aTparuBalTCs.

7.1. NMoprotoBka K 0OHOBJ/IEHUIO

daitel c o6HoBIeHUsIMM 1O gocTyITHBI Ha caiiTe http://metrotek.ru B pasmesne «IIpubopbi»
= «ObHoBneHus». Ilepen o06HOBIeHMEM HeOOXOOMMO 3arpysuTb C caiiTa Zzip-apxus,
pacrnakoBaTh €ro B KOpHeBOi KaTrajnor USB-HakomuTesnss M 03HAKOMUTBCS C COAEP>KUMBIM
(darina readme.txt, B KOTOpOM XpaHUTCS BaxkHas MHPopmaius o penuse [10.

IIpumeuanue. TlognmepxkuBatoTcss USB-HocuTenu ToibKO ¢ daitnoBoit cucrtemoit FAT u
00BbEMOM He MeHee 256 MbaiiT.

7.2. Anroputm 06HOBNEHUSA

IMpumeuanue. He cinenyet oTkimouaTh USB-HakonmuTe b OT MpuOOpa 10 OKOHYAHMS ITpollecca
OOHOBJ/IEHMUS].

1. TTogkmIIOUYUTh K TPpMUOOPY BHENTHMI MCTOUYHMUK ITUTAHUS.

2. Tlogkmwounth K Tipubopy USB-HakomuTesb, copepskaimiuit ¢daiabl 0OHOBJIEHMUIA,
U BKJTIOUMTH IIpUOOP.

3. B Teuenue nepBbix 35—40 cekyHH Oy[eT BbIIIOJHEHO uTeHMue (aiijioB OOHOBIEHMIA
c USB-HakomuTenss. B 3To BpeMsi HMKakasg wuHOOpmamus Ha 5SKpaH Ipubopa
He BbIBOAMUTCS.

4. Tlocne cunThIBaHMS HEOOXOOMMBIX aitaoB o6HoBeHMe [T0 HaUHETCS aBTOMATUUECKM.
Ha »sKkpaH OymeT BbIBeleH MHAMKATOP IIPOLIECCa YCTAaHOBKM IIPOrPaMMHOTO
obecrieueHusl.

5. O6HoBnenne I10 3aHuMaeT He 60siee 5 MUHYT. [To OKOHUAHMM TTPOLIEAYPbI OOHOBJIEHUS
Ha 9KpaHe 0TOOPA3UTCS COOOIEeHNE 00 YCITeITHOM 3aBePIIeHNM.

6. Otkmountb USB-HakonuTesnb. [Ip6op roToB K paboTe.
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8. Beb-unrepdeiic

Beb6-mHTepdeiic Mo3BOISIET B3aMMOIEHCTBOBATh C MPUOGOPOM ITOCPEICTBOM ITPOTOKOJIA
HTTP u 6pay3epa. C momoIipio Be6-uHTepderica MOKHO:

e TIPOCMOTpeTb U coXpaHuUThb Ha I[IK pe3ynbTaTbl M HACTPOVKM OCHOBHBIX TECTOB:

RFC 2544, BERT, Jitter, Y.1564;

e VIIpaBJIATh QYHKIMIMM IIpubopa 1o mpoTokosry VNC;

e BBINOJHUTb CHMMOK 9KpaHa npubopa;

e OTKpBITh U cKauaTh Ha [IK coxpaHeHHbIe OTUEThI O pe3yabTaTax TeCTUPOBAHMS;

® OTKPbLITb M COXPAHUTDb Ha IIK PYKOBOACTBA IT0JIb30BATEJIA;

e CKayaTh IocyieHIO0 Bepcuto 10 myis mpubopa.

8.1. NMopknoueHue

1. lopxmountb mopT «LAN» 1 I1K K 0gHOI JIOKAJIbHOM CETH.

2. BkmounTb 1mpubop.

3. Ilepeittu B meHio «Hactpoiiku» = «[lapamerpsl cetu». Ilomyumts mo DHCP wmnn
Ha3HauYMTb BPYUYHYIO U3 JT0KaIbHOM ceTu [P-anpec mopta «LAN».

Ipumeuanue. IP-agpec nopta «LAN» o ymonmuauuio — 192.168.0.1.

MNapamMeTps ceTH

DHCP

IP agpec

Macka nopgceTH
llnwz
DNS

MPLS

A B

LaN

Brikn
169,1658,0.6
255,.255,0,0
169,168,0,100
192 ,1658,0,100

Bwrn

LAM

4. Ha IIK oTKpbITh Opay3ep 1 B aipeCHYI0 CTPOKY BBECTU ITOTyUYeHHbI WM Ha3HAUeHHbI

[P-agpec nopta «LAN».
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&

ETN. Gigabit Ethernet An... X | 4

169.168.0.6

Metrotek EIN

Gigabit Ethernet Analyzer

Ha oTkpbiBIIeTicst B 6pay3epe cTpaHMIle JOCTYITHbI CJIeYIOII/e KHOIIKN

«RFC 2544», «<BERT», «Jitter», «Y.1564» — IO3BOJIIIOT IIPOCMOTPETh ¥ COXPAHUTh
Ha [IK pesynbTaThl M HACTPOVKM TECTOB. [IpM Ha>kaTUM HA KHOIKY C Ha3BaHMEM
TecTa OTKpbIBAeTCS CTpaHMIla, Ha KOTOPO OTOOpaKalTCS HACTPOMKMU
U pe3yJibTaThl MOC/IeJHero MpOoBeLeHHOro Tecta. B ciyuyae, eciu TeCT HMKOrAA
He TIPOBOJAMJICS, HAa CTpaHMUIle BBIBOOSITCS HACTPOVKM MO yMosdaHuio. KHomka
«Download report» TmpeagHasHaueHa /s coxpaHeHusi Ha IIK pe3synbTaToB
rocjeqHero npoBegeHHOro tecta B Buje CSV-daiina. [lepen 3arpyskoii MOXHO
BBIOpATh TUII pa3me/nTesis moJei — «semicolon» (Touka C 3amsIToOi) WIM «comma
(3amsras).

ITpumeuanue. TTocie mepe3arpys3Ku pubopa pesyabTaThl BCEX TECTOB YAAISIOTCS.

«Screenshot/VNC» — mnOpu HaXaTMM Ha KHOIIKY OCYILIECTBJSIETCS Iepexof
K yIQJIEHHOMY YIIpaBieHuio Mpubopom 1o mpotokony VNC (cm. pasgen 8.2).
B maHHOM peskuMe MOXKHO coXpaHuUThb Ha [TK cHMMOK 3KpaHa rpubopa.

«Saved Results» — mo3BoJISIET MPOCMOTPETH CIMCOK COXpPaHEHHBIX Ha IIpuobope
OTYETOB O pe3yJibTaTaX TECTUPOBAHMS, OTKPHITh X M cOXpaHUTH Ha [TK B popmaTax
pdf, docx, txt, html.

«Documentation and Support» — cTpaHMIIa COAEPKUT CIIMCOK PYKOBOJICTB
nosb3oBaTens B popmate pdf, KOTopble MOKHO OTKPbITh U coxpaHuTh Ha [1K. Takke
Ha CTpPaHMUIIE IOCTYIIHbI KOHTAKTHbIE JTAaHHBIE CTY’KObI TEXHUYECKON ITOJIIePsKKA
u KHomKa «Get Latest Firmware», mMmo3Bossiiollas IepeiTM K CCbUIKAM IJis
cKauMBaHus nocyuenHesi sepcuu I10 mpubopa.
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8.2. YaanénHoe ynpasnenue (VNC)

VnanéHHoe yrnpasieHue! B rpaduueckoM pexXyume OCYIIeCTBIISIETCS C UCIOIb30BaHMEM
npotokojia VNC (Virtual Network Computing). Takoe moax/iio4yeHue MO3BOISIET MOTYUUTD
Ha moHuTope I1K m3obpaskeHmne skpaHa rnpuoopa bepkyr-ET. IIpu momoIy KOMITbIOTEPHO
MBILIM ¥ KJIaBUATyPbl MOXHO 3aITyCKaTb TECTbl, COXPAaHATh U IIPOCMATPUBATh Pe3ybTaThbl
M3MepeHui1, yIIpaB/sITh GYHKIIMSIMMU [IPMOOPA U BBITIOTHSITh APYrye HeoOX0oaMMble IeiiCTBHUS.

¢
& vnc (320x240) x | +
& C @ He sawmwedo | 192.168.222.211/vncf/index.htm o @ a :
i MpunoxeHws [@ Services [@ other @ Checklists [ helpused [m hist @@ LACP »

Connected

KA A:1000 PTH B:1000 PTH 14:38

MNapaMeTpw ceTH

LAN
DHCP Burkn

IF agpec 192,168.,222.211
Macka nogcetn 255,.255,.252.0
llnws 192,168,222 ,254
DNS 192.168.0.100

MPLS Bwkn

Pucyrok 8.1. YoanénHoe ynpasnerue no npomokony VNC

! B 6a30ByI0 KOHGUTYpaIus He BXOAUT. JIOCTYITHO NP AOTIOJHUTEIbHOM 3aKase onmuuy «kETRC».
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9. MeToauKa noBepKu

Hacrosiiumit pa3gen yCTaHaB/JIMBaeT METOAbl M CPeACTBa MEPBUYHOM U MEPUOANYECKONM
TOBEPKM TecTepa-aHanusaTopa cereit Ethernet bepkyTt-ET.

9.1. Onepauuu noBepku

[Ipy mpoBemeHUM TIOBEPKM [O/KHBI OBITh BBITIOJHEHBI OIMepanuy, yKa3aHHbIe

B Ta6uie 9.1.
Tabnuya 9.1. Onepayuu nosepku

HaumeHoBaHue Homep myHKTa BeiliosiHeHMe mpu BeirosniHeHne mpu
orepanumu METOAVKU TIepPBUYHOJ ITOBEPKE TepuoaYecKoi MoBepKe
BHewnmit ocmoTp 9.7.1 Ia Ia

OrnpeneneHue 4acTOThI | 9.7.2 Ha Ia

TECTOBOTO CUrHasIa

uHTepdeiica 1G Ethernet

9.2. Cpenctea noBepKu

HpI/I IIPpOBE€OEHNU ITOBEPKU ITPMMEHAETCS OOHO U3 CJIEAYVIOIINX CPEeICTB MBMEPGHMVIZ

— uudpoBoit ocummiorpad ¢ auddepeHIMATbHBIM BXOJOM € BO3MOKHOCTBIO
usMmepenus yactoTbl Tektronix TDS 2022;

— yactoromep Pendulum CNT-69.
JlorryckaeTcsl 3aMeHa CpeJiCTB U3MepeHuii IpyTruMu, o6ecrieunBamIIuMmu Heo6X0aMMYI0

TOYHOCTb M3MEPEHMUIA.

9.3. TpeboBaHua K KBanupukauuu noseputenein

K mnpoBefeHNI0 UCIBITAHUI OOIYCKAETCS MepCOHA, O3HAKOMJIEHHBIN C PYKOBOJICTBOM
1o sKcruryatanuum npubopa bepkyT-ET, mpomenmmii umHcTpyKTaxk mo IITB u ITB33II,
MMeIoIINit TPYIITY 2/IeKTP006e30IacHOCTM He HUKe TpeThet.

9.4. TpeboBaHua K 6e30nacHOCTH

[Ipy mpoBedeHMM WUCIBITAHUI HEOOXOOMMO CcoOMogaTh TpeboBaHMsS 0e30MacHOCTH
mo 'OCT 12.3.019, a Takke o00mue Mepbl 0e30MaCHOCTM, IIPUBEIEHHBIE B pasgene 2
HACTOSIIEro pyKOBOJCTBA 110 SKCILTyaTaly.

9.5. YcnoBusa nosepku

UcnipiTaHUSI U ITIOBEPKY an6opa BepKYT-ET IIPOBOAAT B HOPMAJ/IbHBIX KIMMATUUYECKUX
YCIOBUAX U IIPU HOMMHAJIbHOM HAIIPSDKEHUM IMUTAHUA

— TeMIlepaTypa OKpykamwiiero sosgyxa 0-35 °C;
— OTHOCUTeIbHas BIasKHOCTh Bo3ayxa 40-90 %, 6e3 KOHleHcaTa;

— HaIpsKeHVe BHeUIHEero MCTOYHMKA nuTaHus: 18 B.
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9.6. NoaroroBka K noBepke

1. IIpoBepuTh Ha/JMuMe IKCIUIYaTAallMOHHON [OOKyYMEHTAaluMM U CPOK [OeiCTBUS
CBUAETENbCTB O ITOBEPKE HA CPeACTBa IMIOBEPKU.

2. BkiounTh cpeicTBa IOBEPKM M TMPOTPeTh UX B TeueHMe BpeMeHM, YKa3aHHOTO
B MHCTPYKLMY T10 3KCILIyaTalu.

9.7. NpoBepeHune noBepku
9.7.1. BHewHwnit ocMOTp

Bu3yajibHbIM OCMOTPOM IIPOBEPSIIOT COOTBETCTBME IIPMOOPA TEXHUUECKOI JOKYMEHTaIUN
B YaCTU KOMIIJIEKTHOCTU, MapKMPOBKU U YITAKOBKN. [IpOBEPSIOT TakKe OTCYTCTBUE BUAMMBIX
TIOBPEKIEeHMIA, 1IeJIOCTHOCTb COeIMHUTE/IbHBIX Kabesiei 1 pa3bEMOB.

9.7.2. OnpepeneHune 4acToTbl TECTOBOrO CUrHaNA

[IpoBepKy 4acTOThl TeCcTOBOrO curHaja uHTepdeiica 1G Ethernet mnpoBoasaT
B COOTBETCTBUM CO CXEMOJA, IpeiCTaBJIeHHO Ha puc. 9.1.

OIIIMHOHA/IbHAA CXCMa

| I
| |
| |
| U3MEpEeHUs
: TaCTOTOMEp |
| |
| |
| |
| |
i — i
| — |
TX+
T igpooii ocuwiorpad
unreppeiic 1G (RJ-45) 1000 ¢ muddepeHITIATBHBIM
- _— M
npudopa bepkyT-ET BXOJIOM C BO3MOKHOCTEEO
TX- l I3MEPEHIS YaCTOThI

PucyHok 9.1. Cxema noOKt0YeHUs
[lJist TpOBEpKM YaCcTOThI TECTOBOTO curHasa rpubopa bepkyT-ET ciemyer:

1. Bkmounth mpubop u mepeirtu B mMeHI0 «bepkyT-ET. HacTpoiikm» = «YCTaHOBKU
npubopar.
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®® A:——— LB2 B:——— — 12:56

YecTtaHoBKM npubopa

Aucnner v np.

OCHOBHRE HacTpPOMKM
CHHXpOHWMZAUMS BpeMeHH
TemnepaTypa

HHpopmauma
WHpopmayma o SFP
AKKYMYNATOP

Onun

Noeepra Mo yrondaHKG

PucyHok 9.2. MeHto «Ycmarosku npubopas

F1

2. HaxkaTh Ha KIaBUIITY («IToBepka»). Ha skpaHe mpubopa 0TOOpa3UTCS COOOIIeHMe

«BK/1IOU€H TeCTOBBIN pexxum 2. [1Jis1 BbIX0OJa HaXKMUTe KiaaBuiny OTMeHa».

W A:—— - B:——— - 12357

BkAW4éH TecToBwA pexum 2

nAa Buxoga HaxMuTe Knaeuuy '0OTMeHa’

PucyHok 9.3. Pexum nosepku
3. [MopxkmounTh IPUOOP 1O CXeMe, MpeacTaBAeHHO Ha puc. 9.1.
4. BBITTOJHUTD U3MepeHMsI, UCITOJb3Ys 1IMbPOBOI ocLmiorpad min yacToToMep.

st mpu6opa BepkyT-ET cornacHo IEEE 802.3 1. 40.6.1.1.1 ipu BK/IIIOUEHUM B TPAaHCUBEPE
TECTOBOTO peXMMa («TeCTOBBINi peXuM 2») Ha mapax Kabensl TO/DKeH HabJomaTbCs
MepuoANYeCKMit CUTHA € YacToTou 62,5 MI'ty # 6250 I'ty (£ 100 ppm).

9.8. OdbopMneHue pesynbTaToB NOBEPKU

B «Iyuyae COOTBeTCTBMS Mpubopa TpeOOBaHMSIM, VYKa3aHHBIM B TeXHUUYECKOIA
JOKYMEHTAaLMM, pesyJbTaThl IOBEpKM OQGOPMISIOT IIyTeM 3amucu B pabouyeM KypHase
Y BbIJJaUM CBUIETEIbCTBA YCTAHOBJIEHHOV (OpMBbI. B ciyuae OoTpuUIlaTeIbHBIX Pe3yIbTaTOB
IOBEPKM Ha MpuOOp BBIJAIOT M3BEILIeHMEe O HEeNMPUIOJHOCTM C YKasaHuMeM IpUYMH
6pakoBaHMSI.

26



10. TexHnueckoe ob6cnyxkuaHmue npubopa

TexHuueckoe 06CTysKMBaHMe MPUOOPA COCTOUT U3 CAeOYIONMMX OIeparnii:

— IIepuoAMNYeCKMii BHEIIHMIL OCMOTP YCTPOMCTBA, 6JI0Ka MUTAHMS U KabeJiei ¢ 1ebio
conepykaHus B UCIIPABHOM U YMCTOM COCTOSIHUM;

— TIepuOAMYEeCKMil 3apsi aKKyMyJISITOpHOW OaTapeu sl yBeauMueHUs] €€ cpoka
CITY>K0BI ¥ IOAAePsKaHNUSI HOMUHAIbHOM EMKOCTHA.

Ipumeuarue. TIpy nauTeIbHOM XpaHeHMM Ipubopa Ha ckiame bGaTaperd PeKOMEHIYeTCs
3apspkaTh 1 pa3 B 3 Mmecsria.
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11. TexHuueckasn nopaepxka

3asgBKM 110 BCEM TEXHMUYECKMM BOIIPOCAM IIPUMHMMAIOTCS CIYKO0i IOAmEePsKKA
1o pabounm gHsM ¢ 10:00 mo 18:00. O6paTUTHCS B CITYKOY MOXKHO:

— no Tenedony: +7 (812) 340-0118, +7 (812) 340-0119;

— 1o e-mail: support@metrotek.ru.
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12. Cneundukaumm

12.1. O6wMme xapakTepUCTUKH

Vi3mepuTenbHble uHTEpPdeiicel (A 1 B)

— 2xR]J-45 (10/100/1000BASE-T);
— 2x1G SFP (1000BASE-SX, 1000BASE-LX,
1000BASE-EX, 1000BASE-T).

Ilpumeuanue. [TogmepskMBaOTCS SFP-

monaynau ¢ uatepdeiicom SGMII.

WHTepdeiichl yripaBaeHusI

1xR]-45 (10/100/1000BASE-T);

— 1xUSB B.
JomnomHuTe/bHbIe MHTEPdEIiChI — 1xmicro SD;

— 1xUSB A (host).
T'abaputsl (IxIIxB), Mmm 200x101x44
Macca, Kr 0,48

HanpsokeHne nutanus

18 B, BHelIHui1 6JIOK ITUTaHMSI

[ToTpebasemast MOIIHOCTD

6-24 Bt (3aBUCUT OT pexuma paboThI

pubopa)
Ivamna3oH pabouyux TemMIiepaTyp 0-35°C
[lvamasoH TemIiepaTyp TpaHCIOpTUpoBKY | -10...+45 °C

" XpaHeHUdA

OTHOCHUTe/IbHAS BAaXKHOCTh BO3ayXa

80 % mipu Temmnepatype 25 °C

[uamnasoH U3MepeHnn KoaudectBa | oT 10 mo 1011
nHbopmanyu (06bEMa JaHHBIX), 6ANT

[Ipenesnnl JOITyCKaeMOo abCOTIOTHOI

MOTPEIIHOCTY  M3MepeHMii  KOJU4eCcTBa

uHopMann (06BEMa IAHHDIX)

B IMaria3oHe, OaiT:
ot 10 o 107 BK/IIOU.
cBbimre 107 ;o 1011

+10
*Kx10-% (rme K — mu3MepeHHOe 3HaueHMe
KO/IM4eCcTBa MHpopManun (o6péma

IaHHbBIX), OQIAT)

13. TectupoBaHue

HacTtpoiika mapamMeTpoB KaJipoB

MAC- u IP-azmpec oTmnpaBuTessi/miojiyyartess, HOMepP
rnopra otnpasurtesnsi/nonyuarens. [loms VLAN, MPLS,
EtherType, ToS, Precedence, DSCP. Pa3mepsl KaJipoB
64-9000 6aitT.

FEHepaLU/IH TECTOBOT'O ITIOTOKa

B0O3MOKHOCTb 3aJaBaTh pasmep Kaapa, IJIUTEeIbHOCThb
reHepauuy,  BeJIMUYMHY  HArpy3Ku,  HapaMeTpsl
3arOJIOBKOB  Kazapa.  OmpepeneHue  KOJMUYECTBA
TepeaHHbIX TEeCTOBBIX KaZPOB.
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AHann3 TeCTOBOrO MOTOKA

Onpe/:Lenerte Ko/JInyecCcTBa IIPUHATBIX TE€CTOBbIX
IMaKeTOB. PQSYJIbTaTbI dHaJIn3a: TEKyIlasd,
MMWHVMAaJIbHAs, CpedHgSa M MaKCMMaJ/IbHAa4Aa 3aJepP>KKa.

Ilneiidp (Loopback)

VIHTenneKTyaabHbIii 1110 (7(0)] Ha dusnueckom,
KaHaJIbHOM, CETeBOM M TpPaHCIOPTHOM YPOBHSX.
BosmoxxkHocte nogmenbl MAC-anpecoB, VLAN-MeTOK,
IP-agpecos, UDP/TCP-nopToB.

VLAN

[Topt A/B — Tpu VLAN-meTku, mopt LAN — ogHa VLAN-
meTKa. Kondburypammst VLAN Priority u VLAN ID.

Cratucruka (RFC 2819)

[To Tumam Kagpos, IO pasmMepaM KaJpoB, 10 YPOBHSIM,
10 OIMOOYHBIM KagpaMm. KoimuecTBO MIPUHSITHIX
M IlepeJaHHbIX IIAKeTOB, OTOOpa’keHMe Harpysku
Ha IIOPTY B peaJibHOM BpeMeHM. TuIbl KaJpOB:
broadcast, multicast, unicast. Pacripenenenue
1o pasmepaMm. KommuecTBo KaapoB, IepemaHHbIX
Ha KaHAJIbHOM M CET€BOM YPOBHSIX. ITaKeThbl CBepXMaJIoii
(runt), cBepxOosbmioir (jabber) mAMHBI ¥ MAKEThI
¢ ombouHoit CRC.

RFC 2544

Throughput (mpomyckHass croco6HocTh), Frame Loss
(ypoBeHb IOTepb KazpoB), Back-to-Back (mpemenbpHas
Harpyska), Latency (3amepkka pacrpoCTpaHeHUs
KaJipoB).

BERT

@u3MUeCKuii, KaHaJbHbBINA, CETEBONM, TPAaHCIOPTHBIN
YypOBHM TecTupoBaHusi. PesynbraTel aHanmusa: BITSs,
EBITs, BER, LSS, %LSS, LOS, %LOS. TecroBbie
nocnenoBatenbHocT: CRTP, 2ell-1, 2el5-1, 2e20-1,
2e23-1, 2e29-1, 2e31-1, 3apgaBaeMasi IOJIb30BaTeIeM
(4 6aiita). Pesxum C/TydyaitHOTO M IIOCTOSIHHOTO pasmepa
Kajzipa.

Y.1564

ITo 10 mOTOKOB IAHHBIX C HE3aBUCUMOI KOHbUTypalyei
HAarpysku M 3arojioBKOB Kazapa. [lorepm kazpoB pnjis
KaXIOro TII0TOKAa; IIMPUHA TIIOJOCHI IPOITYyCKaHMS,
paccuMTaHHas IO  pe3yJbTaTaM  TeCTUPOBAHUS.
Texymiasi, MMHUMMa/IbHasl, CpeOHSSI M MaKCUMabHas
3aJiepKKa repenauu NaHHbIX. KoinmuecTBO nepegaHHbIX
U IPUHSTBIX [TAKETOB [JIST KasKIOT0 IOTOKA.

ET-o6HapyxeHMe

Kondurypauus pexuma «llneiid» Ha ymaséHHOM
bepkyT-ET.

OAM BkitoueHue pexuma «lllneiidh» KaHaJIbHOTO YPOBHS
Ha YOAJIEHHOM YCTpolcTBe 1o Impotokony OAM
B cooTBeTCcTBUM co cTangapToM IEEE 802.3ah.

TpaHsur BritoueHne B paspbiB COeAMHEHUS] MEXIY CeTeBbIMU

yCTpoiicTBaMy,  cOOp  CTAaTUCTUUECKUX  JAaHHBIX
0 TIpoxXopsiemM Tpaduke.
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TecT Kabenst TecT MegHOrO Kabesss Ha 0OPBIB, KOPOTKOE 3aMbIKaHMe,
orpefejeHM e PACCTOSIHNS 10 TOUKM OOPBIBA.

[Tosib30BaTe/IbCKME CoxpaHeHMe U 3arpy3Ka TeCTOBbIX KOHDUTYypaLuii.
KOoHbuUrypauum
OTYETHI I'eHepalyisi TEKCTOBBIX U rpadUUecKmX OTYETOB.

13.1. Onuum nocTaBKku

ETIP IMogmepskka ceTeBBIX IpOrpaMM M TpoTOKojoB: Traceroute, DNS lookup,
niepexsat ARP.

ETWEB TectupoBanue HTTP-coennnennii (tTpebyet omiuu ETIP).

ETJT V3mepeHre MakeTHOrO IKUTTEpa B COOTBETCTBUM € MeTOonukoil RFC 4689.

PesynpraTel aHanmmsza: PKTs, OOOPs, INOPs, %000Ps, %INOPs,
pacmpeneneHne IKUTTEpPA, KOJIMUECTBO ITAKETOB, IKUTTEP KOTOPBIX OBLI
MeHbIIIe/00JIbIlle 3aJaHHOTO Iopora. PexXuM CIy4aifHOTO M ITOCTOSIHHOTO
pa3mepa Kaapa.

ETRC YnanéHHoe yipasiieHue mpubopom 1o rmpotokosry SSH, VNC ynpasiieHue yepes
WEB.
ETMM TecTbl KOHUTYypalum M ciayk6 1o pekomeHuanuu Y.1564. Bo3MOXHOCTb

HacTpo¥iku 7o 10 cepBMCOB ¢ MHAMBUAYAJIbHBIMY ITApaMeTpPaMMu:

MAC/VLAN/MPLS/IP/ToS/Harpy3ka.

ETAT? AcCMMeTpUUYHOe TeCTUPOBaHMeE:

— u3MepeHMe OOHOCTOPOHHEI 3aIepsKKM, ITPOITYCKHOM CIIOCOOHOCTY KaHaa,
IOTepb MaKeTOB U IKUTTEPA;

— [VAarHoCTMKa KaHaJIOB, XapaKTepPUCTUKU KOTOPBIX PasJIUUHBL  [JIs
repearollero ¥ NpMeMHOr0 HalpaBieHWIA.

ETBIDIR® | [IByHampaBiaeHHbIH TecT 1o metoauke RFC 2544.

ET2P? [Togmep>kka [OBYX TMepemaTyuMKoB: IMpOBedeHMe U3MepeHul Ha IBYX
uHTepdeiicax.
ETPTP CunxpoHusauusi no npotokony PTPv2 1o3Bo/seT BbBINIOJHATH U3MepeHue

3agep>kku 1mo metoauke RFC 2544, a Takke aHanus 1Mo pekomeHganum Y.1564

P TeCTUPOBAHUM aCUMMETPUIHBIX KaHAJIOB.

AcMMeTpUUYHOe TeCTUpPOBaHME?:

— U3MepeHMe OTHOCTOPOHHEN 3a/IepsKKM, IPOIYCKHOM CITOCOOHOCTM KaHaja,
IOTepb MAaKeTOB U IKUTTEPA;

— JMAarHoCTMKAa KaHaJIOB, XapaKTepPUCTUKM KOTOPbIX Pa3JMUHbI  [OJIs
TiepeIaoNiero 1 NpueMHOr0 HaIlpaBaeHUA.

ETMPLS | IToagepskka no 3-x MPLS meTok, kKoHburypaiiust MPLS Label, MPLS CoS u MPLS

TTL.

2 Haunnas c Bepcun I10 4.0.26/1.1.34, omiusg ETAT (acuMMeTpUUYHOE TeCTUPOBaHie) BXOAUT B COCTAB OIMLIUA
ETPTP. Ilpu otkpbitin onuyu ETAT oTaenbHoO, He B coctaBe ETPTP, byHKIMS acMMMeTPUUHOTO TeCTUPOBAHMS
Mo-TIpeskHeMY OyIeT aKTMBMpPOBaHa, Ipy 3ToM omiius ETAT B cricKe OMIINit He 0TO6Pa3UTCS.

5 Haumnas c Bepcun 110 4.0.26/1.1.34, nByHanpaBAeHHbI TeCT ¥ QYHKIMS MOOIEPKKI IBYX ITepedaTUMKOB
BKJIIOUEHBI B COCTAB IMPOrpaMMHOr0 obecrieueHus npubopa. Aktusanys omiuit ET2P u ETBIDIR He TpebyeTcs.
Ecau kmou s omiuii comepskut ET2P u ETBIDIR, mocie akTUBaLMM KI0Ua ST OMNIKUM HE OTOOGPa3sITCS
B CIMCKE OMIIMIA.
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ETTIME

Ns3smepeHne pasHOCTM (PacXOXOEeHMS) IIKaJ BPeMeHM B CeTSIX OIlepaTOpOB
CBSI3M OTHOCUTEJIbHO HAlMOHA/IbHOM 1IKa/bl BpeMeHu Poccuiickon @enepanum
UTC (SU) B coorBeTCcTBUYU C mpuKa3zom MumHKomMcBs131 Poccum N2277.

ETDATA | i3MepeHne KOAMYECTBA TepemaHHON (MPUHATON) MHOOpManuy (JaHHbIX)
U TIPOOOJIKUTEIbBHOCTU CeaHca repenaun JaHHbIX B COOTBETCTBUYU C IIPUKA30M
MwuukomcBsasu Poccun N2277.

ETLACP | InarHoCcTMKa nepefadyy ynpaBSIOUMX ITaKeTOB IPOTOKOJIOB BTOPOTO YPOBHS
(Layer 2 Control Protocol).

ETSDT O6HapyskeHMe U U3MepeHye KpaTKOBpeMeHHbIX ITpepbIBaHMIii cepBuca (Service

Disruption Test).
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