Tectep-aHanusatop ceten Ethernet bepkyT-ET
KpaTKoe pPyKOBOACTBO MO 3KCMsiyataunu

[M.030.000.001 P31
Pepakuna 9, 2020

HTL, MeTpoTek



Hukakasg 4acTh HACTOSIIEr0 JOKYMEHTa He MOXeT ObITh BOCIpOM3BeIeHa, IepenaHa,
mpeobpa3oBaHa, MoMelleHa B MH(POpMAaIlMOHHYIO CUCTEMY MU/IM TIepeBeileHa Ha APYToii SI3bIK
6e3 MMCbMEHHOT0 pa3pelnieHns Ipou3BoauUTeNs. IIpon3BOAMTENb OCTABISIET 3a OO0 ITPaBo
6e3  [OMNOJHUTEJIbHOTO  yBEJOMJIEHMS  BHOCUTb  M3MEHEeHMs, He  BIUSIOIIe
Ha paboTOCIIOCOOHOCTh TIpMbOpa, B almapaTHYH 4acTh MM IpOrpaMMHOe obeclieueHne,
a TaK’kKe B HACTOsIIee PYKOBOICTBO I10 SKCILTyaTall M.

© HTL Metporek, 2020



OrnaBneHue

TS0 (=) 2 0 (<3 5
) O 1) 1187 (Sl 0= 1<V (< & 07 N 5
1.2. OCHOBHBIE BO3MOMKHOCTM «..evveeruneeeranneeraneeesanseesasnseesanseesssnseesesseesssnseesensnessenseesessneens 5
1.3. KOMIIIEKT JOKYMEHTALIMM «evvvuunreernnnnareeeennnneeeeensnsseessssssssessssssssessnsssssssssssssssssnssssssnnns 5
1.4, KOMITTEKT TIOCTABK . ccceeeuuuereeeraannreeeeaaanreeesaasnneteessasnnsteesasansseessesssseessesnnseeessssnnseeesans 5

Y (390 QG TScTo) 1 -1 5 (o 1ok & 7 SRt 6

3. TIOATOTOBKA K PADOTE ..ceeeeeeeeieieeeeeieeeeeeeeeeeeeeeeeeeeee e ee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaaeaaaaaaaens 7

T 23 S (<) 110307070870 P 8
4.1. BR/IIOUEHVE U BBIKITIOUEHME TIPHOODA oeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 8
4.2, TECTOBBIE TTIOPTBI «.cevvuuuererrrunnreerennneeeesessnseeerssssssessssssssessssssssessssssssssssssssssssssssssessnnnns 10
4.3. UagukaTopbl COCTOSSHUS TTOPTOB A, By LAN ...eniiiiicceece e ee e 10
4.4. Pa3bEMbl OOKOBOM TTAHEIIM ...ueeeruereerureeraneeesaeeesaanseesanseesssseesanseessaseesssnseesssseesans 11
4.5. CBETOIMIOIHBIE MHIMKATOPDI ceeeeeeeeeeeeeeeieeeeeeeeeeeeaeeaeeeeeeeeaeaeeeeaeeeeeesaeeeeeesaeeaaseasaaaaes 11
4.6. THIOMKATOD POWET «.ceveiiiiiiieee ettt ee e s e e teae s s e eeaa s s eeeanssseanannsssesennnns 12
4.7, KITABUATYPA . eeeeuneeeeinnneeeeeiunaeeeeennaeeerenseaseeressssseerssssssessssssssessssssssessasssssessnsssssessnnnns 12

5. TIOOKTIOUEHME K TIPHIOOPDY wvvvvreeererrreerrurrrreeeeeeesssssssisnreeeeeessssssssssssssessesssessssssssssssesessssssnns 14
5.1. [TapaMeTPbI TTOJKITIOUEHIST «.vvvrereeerrrereesrnrreeeeeeesssssassssssssseeesssssssssssssssssesssssssssssnnnes 14
5.2. TTopkntoueHne 110 MHTEPDECY Ethernet .........ccoviiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeen 14

5.2.1. OC LINUX 1euttttiiieiitieeeeeiteeeeeetteee ettt e e e eentteeseesaaeeeeseensteeeeesuneeeeseesaneeeessenneeas 14
5.2.2. OC WINAOWS ..nneeieiiiieeiiiteeeeeeteee ettt e et e e s et e e s e ease e e e s e sne e e e s e e aneeeeseennneeas 15
5.3. TTopkmtoueHMe TI0 MHTEPDEMCY USB ....cccviiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeeeeeseeseesssesseeee 15
5.3.1. OC LINUX 1euttttiiieiitteeeeeiiteee e ettt e e ettt e e e entteeseeaseeeeseennteeeeeenneeeeseenneeeeseenneeas 15
5.3.2. OC WINAOWS ..nnenitiiiieeiiteeeeeitee e ettt e e ettt e e e e et e e s e sase e e e e e eneeee s e e neeeeseennneeas 16

(0] £ 102} Z8 0100078 B w1 0) 7 (S10) o - HSuuu PP 18
6.1. VIBMEHEHME TTAPOIIS c.euuueeereeeeerennnnnneaeeeeeeeeeennnnnsasseeeeeeemnsssssssssseeessesmnsssssssssseesensnnns 18
SWRPITOTa:0:Y; (<) 607 (s 8 ()03 0): 2 W A )) (<) / R 18

7. OGHOBJIEHME TPOTPAMMHOTO 00€CTIEUEHMST TIPUOOPA..cceeuuveerenereerenreerarnreereaeeeenreesenees 19
7.1. TIOATOTOBKA K OOHOBIICHIIIO ..evvuueeeeernnnneeeernneeeeeessneeeesssnessessssnsssesssnsessssssnessessssnesses 19
7.2. AJITODUTM OOHOBIIEHMS «..uuuvvvvrreeeeeeseeseesnnneesseeeesssssssssssssssseesssessssssssssssssesssssssssssnnnes 19

8. BEO-MIHTEPMEIC c.eeeeeieeiiiiieeeeeeeeeeecettteeeeeeeeeeeeesastsaeeeeseeesansssssssaaaessaseenssssssaaseeeeannns 20
LT R B (Y18 54§ {01 ()3 0 (=IO 20



8.2. YpaneHHOoe YIIPABIEHME (VINC) ..uiiiiiiiiiiiiiieeeetiiee e eeeenne e s eereneeseennnaesseennnnnnnes 22

9. METOOVIKA TIOBEPKM .evuurrrerrnnnnreernnnnnseeressnssesnssssssessssssssesssssssssssssssssesssssssssssnssssssssnsssssesnns 23
10. TeXHUYECKOE OOCTYSKUBAHME TIPHOOPA ... vvvrreeeeeeeeeeenrrrerreeeeeeeasesennsssseeeseseessesnnssssseeees 23
11. TeXHMUECKAS TTOOIEPIKKE «uuereerrrurrerrnnnereeesnnsseerensssssesnnsssssessssssssessssssssesssssssssssnsssssssnns 23
| @5 (23007000078 3¢ 111707 N 24

12.1. OOIIME XAPAKTEPIUCTUR «..euuennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsnnnnnnnnnsnnsnnnnnnnnnnnnnnnnnnnnnn 24
13, TECTUPOBAHME ....cevvuueereerennereetnnneeeeeeaneeeeetssssssesessssssessssssssessssssssessssssssessnsssssessnsssssesnns 24

BT PO )wia0 70780 5 (016 ¥: ;320 (R 26



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 IPOBeJeHMS aHa/IN3a U IMarHoCTUUECKOTO TeCTUPOBAHMS
TPaKTOB Ha ckopocTsix oT 10 M6ut/c no 1 I'6uTt/c, orleHKM KauecTBa ycayr, co3ganus 100 %
Harpysku Ha 000pyAoBaHMe U CeTh, M3MepeHMs T0I0Chl TPOITyCKaHMsl, 3aepsKKU repegaun
u mkutTepa. [Ipubop BBITIOAHSET TecTMpoBaHMe 1o MeToauke RFC 2544, pekomeHAauun
Y.1564, co3maér Ethernet-mieitid w I1ojgyd4aeT CTATUCTUKY II0 IIPUHMMAEMOMY
" riepelaBaeMoMy TpaduKy.

1.2. OcHOBHbIe BO3MOXXHOCTHU

— Tenepamust u peructpauus Tpaduka ¢ Harpyskoit o 100% Ha 11060M ypOBHE CTeKa
TCP/IP.

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

— BER TecTupoBaHnue.

— 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.

— Tlopgnmepskka ogHOCTOPpOHHMX (One-Way) usmepeHuii.

— Tloppmepskka PTP/IEEE 1588.

1.3. KomnnekT aoOKyMeHTauuu
BmecTe ¢ mpu60poM MOCTaBJSIOTCS C/Ieayole PyKOBOICTBA 0 SKCILTyaTalUN:
— «Tecrep-ananusarop ceteit Ethernet BepkyT-ET. PykoBOACTBO MO 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. KoMnneKkT noctaBKku

KoMIuiekT 1mocTaBky TecTepa-aHaan3aTopa 3aBUCUT OT 3aKa3a u I'IpI/IBe,Z[éH B ITacCIioprTe.



2. Mepbl 6e3onacHoOCTH

— [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 akcrutyatammuyu mpubopa AO/KHBI BBIMOMHITHCS 00IIMe TpeOoBaHMUSI ITpaBUII
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 BO3/IEICTBIS MIPSIMbIX COJTHEUHbBIX JIYUeIt.

— 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. NMoprortoBkKa K paborte

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

1. Tlocime w3BIedYeHMsS YCTPOWMCTBA M3 VYIIAKOBKM IIPOM3BECTU BHEIIHUIAI 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
YCJIOBUSIX HE MeHee 2 4acCoB.

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.



4.2. TecToBble NOPThI

| e =

|‘| j__ u]—f__l_ﬂf L eh ] %Fj @ l‘

- = L QU ey |

\ \ ‘ S I g |

| ‘ | ! |
SFP RI-45  SFP

PucyHok 4.4. BepxHsis 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. Unpukatopbl coctosiHua nopTtos A, B, LAN

IToptsr A, B u LAN nipu6opa bepkyT-ET mMMeloT 1Mo ABa CBETOAMOMHBIX MHAMKATOPA IJIsT
orpeneyieHNs COCTOSTHUS M aKTUBHOCTY COeqVHEHMNSI.

Act Link

b

A B Act Link

PucyHok 4.5. CeemoduodHsie uHdukamopel «Act» u «Link»

Tabnuya 4.1. OnucaHue ceemoOuOOHbIX UHOUKamMopos «Act» u «Link»

NHpaukaTop IBeT OnucaHnue
Act OpaH’KeBbIN (MUTAET) | UAET IpUemM/Tepenada JaHHbIX

— IpuéemM/Tepenava JaHHbIX He OCYILeCTBIISETCS
Link 3eJIEHBIN CcoeIVHeHVe YCTaHOBJIEHO

— CcoeVHEeHUS HeT

10



4.4. Pa3béMbl 6OKOBOM NaHenu

o6®UusB M0 B | AN USB

T =y

call H—H |
Pd R .\]

| ==

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 aJalTepoB CaeayeT 00paTUThCS
B CTY’KOY TeXHMUYECKOI moamepskku (cM. pasgen 11).

Pa3b€M ¢ KapToii MaMsITi, CoJiepyKallleit IporpaMMHOe obecIieueHme
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 VnanéHHoe ymnpaBjieHMe YCTPOMCTBOM (OMucaHue CBETOOMOIHBIX
MHIVKATOPOB pa3béma NpuBeLeHoO B pasneie 4.3).

USB (USB B) [TopxioueHne K epCOHATbHOMY KOMIIbIOTEDY.

4.5. CBeToanoAHbIE UHAUKATOPDI

Tx Rx Tx Rx
Link| | Test Link‘ ‘ Test
| | I I
e o o o e o o o
A B
PucyHok 4.7. CeemoOuodHble uHOUKamopsl auyesoli naHenu
Nunukarop | LiBet CocTosiHMe OnucaHue
Link CcoeIVHeHue C TeCTUPYeMbIM

3€eJIEHbIN TOPUT TTOCTOSTHHO
000pyn0BaHNEM YCTAHOBIEHO

KPACHbI TOPUT IMIOCTOSTHHO coeMHEHUS HET
- He TOPUT MHTepdeiic He aKTUBEeH
Tx 3€eJIEHbIN MUTaeT WIN TOPUT MOCTOSIHHO | UIET Mepefayva MakeToB

11



Nugukarop | LiBer CocrossHUe OmnucaHue
— He TOPUT repefayva IakeToB
He OCYILEeCTBJISIeTCS
Rx 3€JIEHBIN MUTAeT UJIY TOPUT IIOCTOSTHHO | UAET IIPUEM ITaKETOB
— He TOPUT IIPUEM [aKeTOB He
OCYILEeCTBJISIETCS
Test 3€eJIEHbIN TOPUT MMOCTOSTHHO IIPOBOAUTCS TeCTUPOBAHUE
MUTaeT BKJIIOUeH pesxuM «Ilneiid»
_ e TopuT peskuM «llIneid» BhIK/IIOUEH,

TeCTPOBaHMe He ITIPOBOANTCSL

Ipumeuarue. 1151 oTOGpaskeHMS ITOAIMCEN K CBETOAMOIHBIM MHAMKATOPAM CJTYSKUT KJIaBUIIIA

(cMm. paspen 4.7)

4.6. Uupukatop Power

CBeTooMOHbIN MHAMKATOP, PAaCOIOKEHHbIN B HVKHEN 4aCTy MepeHelN IaHe/IM KopIryca
npubopa, 3aropaeTcs Mpy MOAKIIOUEHI BHEIITHETO MCTOYHMKA ITUTAHUS :

— 3€JIEHBIN: aKKYMYJISITOPHBIE 3JIEMEHTHI 3aPSI’KEHbI;

— OpaHkXeBbI: UIOET 3apsifi aKKyMYJISITOPHBIX 2JIeMeHTOB (IOC/ie OKOHYaHMUS 3apsiia
MHAMKATOP 3aTOPUTCS 3e/IEHBIM);

— 3eJI€HbII U KpaTKOBPpEMEHHO MUIraeT OpaH>XeBbIM:

BBIITOJIHAETCA IIpOBEpPKa

aKKyMYJ/ISITOPHBIX 2JIeMEHTOB Ha ypOBeHb 3apsiia (Iipu ypoBHe 6osiee 90 % 3apsn

BKJIIOUEH He OyJIeT).

4.7. KnaBuarypa

KnaBuiia

Onucanue

o

BxaoueHue/svikntoueHue npubopa (cM. pasmen 4.1)

®

I'nasHnoe mento

Kiasuia BO3BpaTa B I''ITaBHOE MEHIO 13 106010 IIOOMEHIO.

HupopmayuonHas naHens

KnaBuia [ oTo6paskeHus MOAINCeH K CBETOAMOIHBIM
MHAMKaTopamM (cMm. paszaen 4.5). LiBetr doHa moxamucu
COBIIAJIaeT C I[BETOM COOTBETCTBYIOIIETr0 MHAMKATOPA.

©

Bsod

KnaBsuiiia nepexoja B MeHIO Mau rogmeHio. ITpy BbiGope
MYHKTa MEHIO, II03BOJISIIOIIEr0 BBOAUTH 3HAYEHUS
rmapaMeTpoB, HaXkaTMe Ha KIaBUIIy obecredyuBaeT
1epexoy B peXKMM 3aJaHus JaHHbIX. [IoBTOpHOe HayKkaTHe
MIOATBEPKIAeT BBeAEHHbIE 3HAUEHNS.

OmmeHa/Boixod

12



KnaBuuia

Onmncanue

KnaBuiia mnepexoma B Ipenbiayilee MeHIO. B pexume
3aJaHus JAHHBIX CJIYXKUT IJIS1 OTMEHBI BBOJA JAHHBbIX.

F4

DYHKYUOHAIbHbLE KA8ULUU

@)=
@)z
®

Knasuwu ynpasneuus Kypcopom

OOO®:
OO
Ol6l6
Ol6l6

Knasuwu esoda yugp, 6yke u cumeo.ios

13



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 ycrarHosiaeHa OC Linux 1 co3maHbl TpM YUETHBIE 3ammcu: 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
npeeJIbHO BHMMATEIbHO.

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
coeVHeHMUsI C TIpUOOpPOM MapoiM MOXKHO M3MEHUTb, CAemysl yKasaHusiM pasgena 6.1.
[P-agpec nopta LAN 3amaéTrcs B MeHI0 «/3MepeHusi» = «IlapameTpbl MHTepGheiicoB».

[TapameTp

3HaueHue 110 YMOTYaHUIO

[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
YIOAJIEHHOTO YIIPaBJIEHMUS».

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.

BriounTh MpMbOp, HaxkaB Ha KHOIIKY BKIIOUEHMSI/BBIK/ITIOUEHNS TUTaHMS.
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 ycremrHoro BBOAA MapoJjsi MOXKHO YIIPaB/sITh MPMOOPOM C TIOMOIIbI0 KOMaHI,
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

BsaumopneiictBue ¢ 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 UCII0/Tb30BaHMeM ITPOrpaMMbl minicom He0OX0AMMO BBITIOJTHUTD CJIeYIONIMe TeACTBUS

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

IIpumeuanue. B HacTpoiikax MporpaMmMbl minicom HeOOXOAMMO BBIK/IIOUNTH
anrapaTrHoe ¥ 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/IIOUEHMS MOYKHO YIIPaBJSITh MPUOOpPOM
C IOMOIIIbI0 KOMaH/, Ipe[cTaB/leHHbIX B Opormope «Tectep-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. [laHHbIli ApajiBep ciaenyeT IpeaBapuUTeIbHO yCTaHOBUTH Ha IIK mjis
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 ¢ mpubOpoM MokeT obOecrieuMBaTbCsS KakK CTaHIApTHBIMU
cpeactBamu  OC Windows — mporpammoii HyperTerminal, Tak ¥ TepMMUHaJIbHBIMU
IporpaMmmMaMy CTOPOHHUX IIPOU3BOAUTENIEN.

s ycraHoBKM coenyHeHust mekay ITK ¥ mpubopom ¢ MCHOoJb30BaHMEM ITPOTPAMMObI
HyperTerminal He06X0a1MO BBITIOJTHUTD CJIEAYIOIIME MTeMCTBUS:

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

Onpenenutb, KakuM COM-IIOPTOM B CUCTEMe SIBJISIETCSI MOIK/IIOUEHHbBIN Mmpuobop,
00paTUBIIMCH K CTAHAAPTHOMY IPUIOXKEHUIO «[IVICTIeTYep YCTPOICTB»:

«Moit komIibioTep» = «CBoiicTBa» = «ObopymoBaHue» = «JlucreTyep yCTPOMCTB».
7. BbIGpaTh Moc/ieioBaTebHbIN MTOPT, K KOTOPOMY TMOIK/ITIOUEH ITPUoop.
8. YCTaHOBUTB MapaMeTphbl IOC/IeA0BaTebHOTrO IOPTa:

— cKopocTb (but/c): 115 200;
16



— OWUTHI JAHHBIX: 8;

— YETHOCTb: HET;

— CTOIIOBbIE OUTHI: 1;

— yIpaBJieHMe TTIOTOKOM: HeT.

9. Tlocne HaxkaTust Ha KHOMKY Enter HyperTerminal romnbiTaeTcst yCTaHOBUTD COeIMHEHME
c ipubopoM. B ciayuae ycIenrHoro coeiHeHMsI B OKHO T€PMMHAIbHOV ITPOrpaMMbl
OyzeT BbiBeJleHO MpUIJIallieHe [IJis BBOJA MMeHM M0JIb30BaTesIs U MapoJisl.

[Tocse KOppeKTHOTO BBOAA IMapaMeTpPOB MOAKIIOUEHMS MOKHO YIpPaB/ISTh MPUOOpPOM
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 KoMaHIy «passwd» 1 cieoBaTh ykasaHUsIM Ha sKkpaHe ITK.

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 ykazaHUIM Ha skpaHe I1K.
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7. ObHOBNEHME NporpaMMHOro obecneveHus npubopa

O6HoBeHne mporpaMmmHoro obecrieuenust (I10) nmpuoopa bepkyT-ET BbINoHSIETCS Yepes
nHTepdeiic USB c wucronb3oBaHMeM BHelIHero HakomuTess. O6HoBinéHHoe IO Mosker
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

@aiinbl c o6HOBIeHMsIMM 1O mocTyITHbI Ha cajiTe http://metrotek.ru B pasmesne «[Ipmubopbi»
= «ObHoBneHus». Ilepen o06HOBIeHMEM HeOOXOOMMO 3arpysuTb C caiiTa Zzip-apxus,
pacrnakoBaTh €ro B KOpHeBOi Karanor USB-HakomuTesss M 03HAKOMUTBCS C COAEPKMMBIM
(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 MprOOpa 10 OKOHYAHMS ITpollecca
0OHOBJIEHMS.

1. TTogkmIIOUYUTh K TPpMUOOPY BHENTHMI MCTOUYHMUK ITUTAHUS.

2. TlogkmwounTb K Tipubopy USB-HakomuTesnb, copepskaimiuit ¢aiabl 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 HEOOXOIMMBIX (aitioB o6HoBIeHMe [T0 HaUHETCS aBTOMATUUECK.
Ha »sKkpaH OymeT BbIBeleH MHAMKATOP IIPOLIECCa YCTAaHOBKM IIPOrPaMMHOTO
obecrieueHusl.

5. O6nosnenue I10 3aHuMaeT He 6osiee 5 MUHYT. [0 OKOHUaHMM TTPOTIEAYPbl OOHOBJIEHUS
Ha 9KpaHe 0TOOPa3UTCs coobIIeHMe 00 YCIIeITHOM 3aBepIIeH .

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 TMIPOCMOTpeTb U coXpaHuUTh 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
Ha3HAauYMTb BPYUYHYIO U3 JTO0KaIbHOM 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 oTkpsiBIIeTicst 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 OTKpbIBAeTCSl CTpaHMIA, Ha KOTOPOi OTOOpakaloTCSI HACTPOVKU
U pe3yJibTaThl IOC/IeHero INpoBeNeHHOro TecTa. B ciyuae, eciu TeCcT HMUKOTrIA
He TIPOBOJAMJICS, HAa CTpaHMUIle BBIBOOSITCS HACTPOVKM MO yMosdaHuio. KHomka
«Download report» TmpeagHasHaueHa /s coxpaHeHusi Ha IIK pe3synbTaToB
roceHero ImpoBeaeHHOro tecta B Buue 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 KHOIKY 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 IIpuodope
OTYETOB O pe3yJbTaTaX 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 BXOIUT. JIOCTYITHO TPV AOMOIHMUTEIbHOM 3aKase oy «<ETRC».
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9. MeToauKa noBepKu

[TopsiOK MpoBeieHNsI TTOBEPKY MPUBEIEH B METOAMKE TTOBEPK.

10. TexHnueckoe ob6cnyxuaHmue npubopa

TexHMYeCKOE 00CTYKMBaAHME TTPMOOPA COCTOUT U3 CIAEAYIOMINX OIeparyii:

— IIepUOAMYECKUIT BHEIIHMII OCMOTP YCTPOICTBA, 6JI0KA MMTaHMS M KabeJieii ¢ LieIbio
comep>kaHMs B UCITPABHOM U YMCTOM COCTOSIHUM;

— TepuoaMYecKuii 3apsi, aKKyMYJ/ISITOPHOV OaTapeu [Jjisi yBeJIMUEHUSI €€ CpoKa
CJIY>KOBI ¥ IO e psKaHMsSI HOMMHAIbHOM EMKOCTHA.

Ipumeuanue. Tlpyu gIUTeNBHOM XpaHeHMM TpMbOOpa Ha CcKiaame GaTaperd PeKOMEHIyeTCs
3apspkaTh 1 pas B 3 mecsiia.

11. TexHnueckasn nopaepKka

3asBKM 10 BCEM TeXHMYECKMM BOIIPOCaM IIPUHUMAIOTCS CIYKO00/ IOAIepPsKKNU
1o pabounum gHsiM ¢ 10:00 mo 18:00. O6paTUTHCS B CITY>KOYy MOKHO:

— 1o 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, BHeNIHui1 6JI0K IIUTaHUSI

[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 U3MepeHUM KoaundecTBa | oT 10 go 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

@uU3MUeCKuil, KaHaJbHbBINA, CETEBOM, TPAHCIOPTHBIN
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). Peskum C/IydyaifHOTO M IIOCTOSIHHOTO pa3mepa
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
3aJlepKKa repenauu HaHHbIX. KoimuecTBO rnepegaHHbIX
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,
orpeeeHMe 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 Mopora. PeXXuM CIy4aifHOrO ¥ IOCTOSIHHOTO
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 C MHAMBUAYAJIbHBIMYU ITapaMeTPaMM:

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 ¥ NpMeMHOro HalpaBJieHWIA.

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

3amep>kku 1mo metoauke RFC 2544, a Takke aHaimM3 Mo pekomeHgauuu Y.1564

P TeCTUPOBAHUM aCUMMETPUIHBIX KaHAJIOB.

AcMMeTpUUYHOe TeCTUpPOBaHME?:

— U3MepeHMe OJJHOCTOPOHHE 3aJepsKKM, IPOMYCKHOM CITOCOOHOCTM KaHaa,
IOTepb MAaKeTOB U IKUTTEPA;

— JMAarHoCTMKAa KaHaJIOB, XapaKTepPUCTUKM KOTOPbIX Pa3JMUHbI  [OJIs
TiepeIaloNiero 1 NpueMHOI0 HallpaBJIeHUIA.

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 aKTMBMPOBaHa, Ipu 3ToM omiiust ETAT B crivcke OMuuit He 0TO6PasUTCS.

5 Haumnas c Bepcun 110 4.0.26/1.1.34, nByHanpaBAeHHbI TeCT ¥ QYHKIMS MOOIEPKKI IBYX ITepedaTUMKOB
BKJIIOUEHBI B COCTAaB IIPOrPaMMHOr0 obecrieueHus npmubopa. Aktusanus omiuii ET2P u ETBIDIR He Tpe6yeTcs.
Ecau kmou s omiuii comepskut ET2P u ETBIDIR, mocie akTUBaLMM KI0Ua ST OMNIKUM HE OTOOGPa3sITCS
B CIMCKE OMIIMIA.
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ETTIME

H3mepeHue pasHOCTU (pPacXOXXOeHMs) IIKaJ BpeMeHU B CeTsX OlepaTopoB
CBSI3M OTHOCUTEJIbHO HAlMOHA/IbHOM 1IKa/bl BpeMeHu Poccuiickon @enepanum
UTC (SU) B coorBeTcTBUYU C mpuKa3zom MumHKomMcBs13u Poccum N2277.

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

ETLACP | InarHoCcTMKa repefavyy yrpasJsiOUX MaKeTOB IMTPOTOKOJIOB BTOPOTO YPOBHS
(Layer 2 Control Protocol).

ETSDT O6HapyskeHMe U U3MepeHye KpaTKOBpeMeHHbIX ITpepbIBaHMIi cepBuca (Service

Disruption Test).
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