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1. BBEJEHUE

1.1 OO6mume cBeaeHus

YerpoticrBo BepkyT-ETL npennasnadeno s opranu3anun muieiida Ha
duzngeckoM, KaHAJIBHOM, CETEBOM U TPAHCHOPTHOM ypoBHAX Mogean OSI B
cersix IP/Ethernet. Tpaduk, nocrynaomuii na Bepkyr-ETL, nepenanpas-
JisieTcst 06paTHO ¢ BO3MOXKHOCTBIO mepectaHoBku Kak MAC /IP-aapecos, Tak
u nomepoB TCP /UDP-1i0pToB oTHpaBuTeIs U MOJIyYaTe sl JAHHbIX.

Bri6op yposus meiida B yerpoiictse BepkyT-ETL ocymiectBiisiercs npu
naxkarun Ha KHonky L (mepeGopom), ¢ momoripio nuporokoiaa OAM, komam
yAaJieHHOro yipasaenus win ¢yuxknuun ET-obHapyxkenne.

Bepkym-ETL. Pyxoeodcmeo no akcnaAyamauu
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2. KOMIJEKTAIIUA

Tabmuma 2.1. KoMmiekTarust

HaunmenoBamue Koma-Bo
YerpoiicrBo BepkyT-ETL 1
Biok muranus (9 B; 1,3 A) 1
PyxkoBoacTBO 1m0 3KCILTyaTaMM U TACIOPT 1
YmakoBKa 1

Bepkym-ETL. Pyxoeodcmeo no akcnAyamauu



Bepxym-ETL. Pyxosodcmeo no sxcnayamauuu



3. OIIMCAHUE YCTPOMUCTBA

3.1 Bmaeurmnnii Bug
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Puc. 3.1. Buemawuit Buz ycrpoiicrea Bepkyr-ETL

Csemoduodnvie uHduKamMoOpPsL

MuaukaTopbl pacioIoyKeHbl Ha JIUTIEBOM TTAHE U YCTPONCTBA U OTOOpazKa-
10T TeKyIuii ypoBenb pexxuma «ILreiidy, cocrosiane Ethernet-coequunenus u
TNONKJIIOYEHNS K NCTOYHAKY NTUTAHUS.

Bepxkym-ETL. Pyxoeodcmeo no akcnaAyamauu



10 OIIUCAHUE YCTPOINCTBA

Hrouxamopor yposrs waetiga
e 1 — mmneiid 1-ro yposHs;
e 2 — mueiid 2-ro ypoBHS;
e 3 — mureiid 3-ro ypoBHS;
e 143 — meiid 4-ro ypoBHS.

Hnoduramopw ckopocmu

Tabauna 3.1. Onucanue CBETONOIOB CKOPOCTU

CkopocTb Omnucanne

10 Mb6ur/c OJITHOBPEMEHHO TOJICBEYEHBI 3€JIEHBIM
mBeToM mHAUKATOPBI «100» m «1000»

100 M6ur/c | nojcBedeH 3e16HBIM I[BETOM
naauKaTop «100»

1000 M6ur/c | mojcBedeH 3e16HBIM I[BETOM
nagukaTop «1000»

Hnoduxamopv, cocmosrus

LINK — cocrosHue coeaInHeHns:

e 3eJEHBII — coejHenne Ha (DU3NIECKOM YPOBHE YCTAHOBJIEHO;
® He FOPUT — COEIUHEHUS HET.

ACT — akTuBHOCTH HPHUEMA,/TIEPEIAIN JAHHDIX:

e 3eJIEHBIN — UAST IPUEM/Tepeada JaHHbIX;
® He rOpPUT — NPHUEM/TIEpeada JaHHBIX HE OCYIIECTBIISICTCA.

FDX — cocrostaue pexxuma, Ethernet-coenunennst:

® 3eJIEHBII — YCTAHOBJIEHO COEJMHEHWE B DEXKUME JIYTLIIEKCa
(full-duplex);
® He rOPUT — YCTAHOBJIEHO COE/IMHEHNE B PEXKIME TI0JIY LY IIIIEKCa

(half-duplex).

Power — BHelHEE IHTAHUE (PACTOAOICEH 6 HUNCHEM ACEOM Y2AY AULE-
601 naneaw):

® 3eJIEHBIN — IOJKJIIOYEH BHENTHUN MCTOYHUK ITUTAHUS;
® KPAacCHBIIl — HEUCHPABHOCTb YCTPOICTBA.

@ — IpU HaKaTHUH Ha KJIABUINY yIIpaBjeHus pexxumamu muieiicda L mpo-
HCXOJIUT TIEPEKJII0UeHre MeXK Iy pexkuMamu muieiida 1, 2, 3, 4 u «BBIKJIIOYEH>.

Bepxym-ETL. Pyxosodcmaeo no axcnayamauuu



3.3 BkurioueHue/ BBIKJIIOYEHNE yCTPOUCTBA 11

3.2 DBHelnHue pa3bEéMbI

Pacnonoxkenne BHEITHIX Pa3bEéMOB HA BEPXHEH W HIKHEH HAHEISX KOD-
IIyca yCTPOHCTBA ITOKa3aHO Ha PHUCYHKE 3.2.

ol L

| ev= |

Puc. 3.2. Pacnosioskenne BHEITHUX pa3bEMOB

Haznagenne pa3zbEMOB M MOOKIIIOUAEMbIE K HUM YCTPOMCTBA MIN Kaben
MPUBEIEHBI B TabauIe 3.2.

Tabauna 3.2. Ouucanue pa3bEMOB yCTPOICTBa

MapxkupoBka Hasnayenue pasbéma IToaknrouyaemoe
YCTPOMCTBO M

KabeJb

mopt Al Pasném RJ-45 maa Kab6enn Ethernet

IIOAKJ/JIIOYECHHA K CETHN

Pasbém myisa noakiitouenus | SFP-momynn
SFP-momyiist

9V Pazbém g moakirodenus | Birok muramms
BHEIHEro 6JI0Ka, IMIMTaHUs

3.3 BkJiroudeHue/BBIKJIIOYEHUE yCTPOUCTBA

1. Jlas nuraHus ycTPOHCTBA UCHOJIB3yeTcs 010K muTanus 9 B, Bxomsrumit
B KOMILJIEKT IIOCTaBKH.

2. Ilpwu nmoakiirodueHnn 6JI0Ka IMUTAHUST YyCTPORCTBO Hy/eT roTOBO K pabore
ocJjie TOTO, KaK Ha 1 C OJHOBPEMEHHO 3aropsiTcsi BCe WHINKATOPHI Ha
JINTIEBOI TIAHEN U YCTAHOBUTCS MTOCTOSHHAS 3€JIEHAS MIOJICBETKA WHIU-
kaTopa LINK.

3. Hus npoBesieHns anaan3a HEOOXOIMMO IMOIKJIIOYUTH YCTPOHCTBO K Te-
CTUPYEMOII ceTu.

Mlopr A mpu6opa comepkutr 2 pazbéma — RJ-45 u SFP. Bo BpeMst TeCTHPOBAHIS HCIIOIb3Y-
eTcsl TOJILKO 1 U3 pa3bEéMOB IOPTA.

Bepkym-ETL. Pyxoeodcmeo no akcnAyamauu



12 OIIUCAHUE YCTPOINCTBA

4. st BBIKTIOYEHUS yCTPONCTBA HEOOXOIUMO OTCOEIMHUTH €ro OT OJIOKa
IUTAHNAA.

ITpumenanue: oaa 60cCMAHOBAEHUA 3G600CKUT HACTPOEK HEOOTOOUMO
NOOKAOUUMD YCPOTUCMBE0 K BAOKY NUMAHUA, HAHCAMY U YOEPHCUBAMD KHON-
Ky ewbopa yposna waetpa (L) 6 mevwenue 5 c. ITpu smom na 1 ¢ odHospe-
MEHHO 3a20PAIOMCA MPU CEEMOJUOIHDIT UHIUKAMOPA YPOBHA ULAETPA.

3.4 IlepekirodyeHue MeXKAy YPOBHsIMU muieiida

VYposenb tuieiia BbIOMpPAETCS C MOMOINBIO KHOIKHU L, pacrosoKeHHOM
Ha jureBoit manean ycrpoiicrBa BepkyT-ETL. /g Buibopa murteiida mep-
BOI'O YDOBHH CJIe/lyeT Ha)kKaTh Ha KHOIKY OJMH pa3, BTOPOIO YPOBHS —
JIBa pasa, U T. I

Haunnas ¢ sepcun 110 0.2.10-8% Britouenue 1teiida MPOUCXOIUT Yepe3
5 ¢ mocjie HaXKaTUs Ha KHOIKY. B TedeHue 3TOr0 BpeMEHU CBETOIMMOMHBIN UH-
JUKATOP, COOTBETCTBYIONINN BHIOPAHHOMY yPOBHIO Mieiiha, MUTaeT 3eJIEHBIM.
[Tocse BrioYenus muieitda UHIAUKATOP TOPUT 3€JIEHBIM TOCTOSHHO.

Hampumep, mis mepeksrodeHust ypoBHs Ijieiipa ¢ MepBOro Ha TPETHid
cJleryer:

1. Haxxars Ha kHOUKYy L: naaukarop meficha BTOporo ypoBHs HAUYHET M-
raTh 3eJE6HbIM (IIpH 9TOM muIeii BTOPOro ypoBHs BKJIIOYEH HE Oyler).

2. B Teyenne 5 ¢ IOBTOPHO HAXKATH HA KHOIKY: HAYHET MUTATH UHINKATOD
nreiida TpeThero ypoBHSI.

3. Yepes 5 ¢ uHIUKATOP IepecTaHeT MUTaTh U OY/EeT rOpeTh 3eJIEHBIM I10-
CTOSIHHO — BKJIFOUEH IIJIeii TPEeThero ypoBHs.

2Ilna onpenenenus sepcuu 110 mpuGopa mcronn3yercst Komanaa show version (cm. pas-
nmen 5.1).

Bepxym-ETL. Pyxosodcmaeo no axcnayamauuu
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4. Ilnene® (LOOPBACK)

VerpoiicrBo BepkyT-ETL npegnazunadeno jijisi obpasoBanus nuieiida
1-ro, 2-ro, 3-ro mau 4-ro ypoBHs, B Pe3yJabTaTe Yero OCYIIECTBIISIETCS Mepe-
Hampasenne Tpaduka', mocrymaromero na BepkyT-ETL ot TecTupyromero
mpubdopa.

4.1 OOimue cBegeHus

e Ha ¢ppusmueckom yposHe (L1) Becoh Bxomsimumil Tpaduk, BKIOUast M0-

BPEXKIEHHBIE TAKeTEIZ, IIePEHAIIPAB/IAETCS 0OPATHO 0e3 M3MEHEeHHI .

BepkyT-ETL

Bxopswwii Tpacouk
X
-

Wcxopswumin Tpadmk

X - noBpexAéHHbIA nakeT ‘%
;“ A e

Wnerd
<" 1-ro ypoBHS

Puc. 4.1. Tloakimouenne nureitda 1-ro ypoBHs

e Ha kaHasbHOM ypoBHe (L2) Bxogsumit Tpaduk, He cojepKammii

HOBpe}K,ZLéHHbIX ITaKeTOB, IIepeHalIpaBJIACTCA O6paTHO7 IIpu 3TOM MeEHA-

1orca Mectamu MAC-anpeca OTIIPaBATENS U MOy IATEId .

ICymecTByer BO3MOXKHOCTD IIepeadi Kaapos pasmepoM 15189600 Gaiir (Jumbo-kapos).

2[TaxeTsI C HOBPEKAGHHBIM 3ar0JIOBKOM, HeBePHOI KOHTPOsbHOi cymmoii (CRC), mpesbimen-
HBIM 3Ha4YeHUEeM HOJIs JJAHHBIX.

3Cw. mpumeuanue Ha c. 15.

Bepkym-ETL. Pyxoeodcmeo no akcnAyamauu
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ITaEi® (LOOPBACK)

BepkyT-ETL Wneiich
S = 2-ro ypoBHS

Bxoasiwuin Tpagouk

ORXI[EE

<
o
Wexopswwmin Tpadpuk

X - noBpexaéHHbIn naket

“ MAC Dst I MAC Src PayLoad

Metrotek ; :

"MAC Src | MAC Dst PayLoad

Puc. 4.2. Tlonkaiouenue muieiida 2-ro ypoBHS

Ha cxeme BBeseHbI ciemyromniue 0603HAYECHIS:

MAC Dst — MAC-aapec bepkyT-ETL;

MAC Src — MAC-ajpec ormpaBureis;

IP Dst — IP-ajapec mosyuaress;

IP Src — IP-agpec ornpasurens;

TCP/UDP Dst — momep TCP/UDP-nopra nostyuaretst;
TCP/UDP Src — nomep TCP/UDP-niopra ornpasuresis.

Ha cereBom yposHe (L3) Bxogsmumii Tpaduk nepenanpasssiercsi 06-

paTHo (6e3 HOBPEXKIEHHBIX IIAKETOB), IIPU ITOM, HOMHUMO [IEPECTAHOBKU

MAC-ajpecos, mensitorcst mectamu [P-anpeca ormpaBuresist u moJryda-
4

TeJIs .

BepkyT-ETL Wneiicp

- 3-ro ypoBHs

Bxoaswwit Tpadgouk

DEXMEE

P
Wexoaswmin Tpachmk
[X] - noBpex aéHHbIN nakeT

[macost]uac see [ Psic [ ipost || PayLoad ‘

2<
MAC Src IMAc Dstl | IP Dsl—l_IP Src " PayLoad

Puc. 4.3. Ioakitouenue mueiida 3-ro ypoBHst

Ha rpaucnopraom yposHe (L4) Bxoggmuil Tpaduk nepeHanpasiis-
ercst 00paTHO (6e3 IMOBPEeXkKIEHHBIX [IAKETOB), IIPH 9TOM, IOMUMO Iepe-
cranoku MAC- u IP-agpecos, mensitorcst mectamu sHomepa TCP /UDP-
[TIOPTOB OTIPABUTEJIS U TIOJIyYaTeIs.

4Cwm. npumevanme Ha c. 15.

Bepxym-ETL. Pyxosodcmaeo no sxcnayamauuu



4.1 O6iue cBegeHus 15

Winend
4-ro ypoBHS

BepkyT-ETL

[N}

Bxoaswwnin Tpadouk

AEXMEE

<——
Vicxosawwin Tpachmnk
X - noBpeXAEHHbI nakeT

—— y

"MAc Dst I MAC Src“- Psre | IPDst iﬂ TCP/UDP Src | TCP/UDP Dst |
|MAC src[mac Dsll | IPDst | IPSrc I |'rcp/um= Dst | TcPUDP s |

Y

e
e
o

Puc. 4.4. Tloakitouenue mnuieiida 4-ro ypoBHst

IT'pumeuarue: das waetida xarnanvrozo (L2), cemesoeo (L3) u mparc-
nopmuozo (L4) yposnetii naxemo, ¢ odunarxosomu MAC Dst u MAC Sre, co-
deporcauguecs 60 sxodawem mpagure, He neperanpasasromen. Ha yrasannoix
YPOBHAL wWiAeliPa NEPEHANPABAAIOMCA MOALKO ME NPUTOOAULUE NAKEMDL, Y KO-
mopux 6 kawecmee MAC Dst yxazan MAC-adpec Bepkym-ETL.

Bepkym-ETL. Pyxoeodcmeo no akcnaAyamauu



16 ITaEi® (LOOPBACK)

4.2 Hactpoiika nuieiida

st obpazoBanus teiida 1-ro, 2-ro, 3-ro mwin 4-ro ypoBHS HEOOXOIU-
MO ToaKII0UnNTh yerpoiictBo BepkyT-ETL k cetun Ethernet u Boiopars ypo-
BEHb TIeiida ¢ TOMOIIBI0 KHONKYM L M KOMAaH/IbI yJIAJIEHHOTO YIIPABJICHUST
loopback layer <off | 1 | 2 | 3 | 4>.

[IpenpapurenbHble HACTPOUKHU TAPAMETPOB TECTUPOBAHUS MOXKHO BBIIIOJI-
HUTH C MOMOIIHI0 KOMAH[ YJIAJEHHOIO YIPaBJICHUs, IPEJICTABJICHHBIX B Pa3-
Jiejie 5 HACTOSIIIEr0 PYKOBOJICTBA.

4.2.1 Ilapamerpsi VLAN

Hacrpoiika mapamerpos VLAN i mepenampaBisieMoro tpaduka ocy-
MIECTBJISIETCS € TIOMOINBIO CIEAYIONTIX KOMAaH][ YIAJECHHOTO YITPABICHUSI:

1. loopback vlan id <int>.
2. loopback vlan priority <int>.

vlan id — 12-6urssrit uaeatudukarop VLAN, npejcrasiser coboit ancsio
ot 0 70 4095. Oanozuauno onpesesnsier VLAN, KoTopoit mpuHa jieskuT Kajp.
Hysesoe 3nauenne VLAN ID mokasbiBaer, 4To JaHHBIA Kajp HE HECET WH-
dopmarmr o VLAN, a cozmepkut nHGOPMAIIIO TOIBLKO O IpropuTere. Kein
suadenne VLAN ID ycraHoB/iIeHO paBHBIM 1, TO IIpH IIPOXO/IE Yepe3 IOPT CceTe-
Boro koMmmyTtaropa 3uadenre VLAN ID s sToro xKajpa Oyrer yCcTaHOBJIEHO
pasabiM VLAN ID nopra.

vlan priority — mose, koTopoe omnpenenser npuopurer tpadura. Cymre-
cTByeT 8 3Hauenuii mpuoputera ([1]), coOTBETCTBHE MEXKIy MPUOPUTETOM U
TUIOM TpaduKa IpeCcTaBIeHo B Tabtuie 4.1.

Tabsmumna 4.1. [IpuopureTs! 1 TUIBI TpaduKa

3nauenue | Onucanue

1 Background
(Default) | Best Effort
Excellent Effort

0

2

3 Critical Applications
4 Video
5

6

7

Voice

Internetwork Control

Network Control

Bepxym-ETL. Pyxosodcmeo no axcnayamauuu



4.2 Hactpoiika nuieiicpa 17

Tuner Tpaduka Network Control u Internetwork Control 3apesepsuposa-
HBI JJIs COODIeHnil yrpasienus cerbio. lIpuopurerst 4 m 5 MOryT HCIIOJIb-
30BaThCH JIIsi 0CO00 UyBCTBUTEJIBHOI'O K 3aJepKKaM TpaduKa, TaKOro, Kak
BHJIeO Wik pedb. [Ipuopurersl Tpaduka ¢ 3 mo 1 npegHasHAYEHBI JJIs Pas-
JINYHBIX 3329 — OT IOTOKOBBIX npujoxkenwuii 10 FTP-rpaduka, crrocobroro
CIPABUTBHCS C BO3MOXKHBIMEU ToTepsimu. Kitace 0 pesepBUpyeTcs st «MaKCHU-
MaJIbHO JIy9Illeli» JOCTABKHU U IIPUCBAUBAECTCA B TeX CJIyUasdX, KOTJA HE CIIe-
mupUIIpPOBaH HUKAKOM JIPYyroil Kjace.

4.2.2 Ilpuopuretr Kajapa u Tpaduka

Hacrpoiika npuopurera Kajpa u TpaduKa OCYIIECTBIISETCS C ITOMOIIBIO
CJIEYIOINX KOMAH/T YIAJEHHOIO YIIPABJICHUSI:

1. loopback tos precedence <int>.
2. loopback tos flags <bin>.

e tos precedence (Precedence) — mosie, KOTOpOe yKa3bIBAET IPUOPUTET
KaJipa. BO3MOXKHO BOCEMb 3HAYEHUI TPUOPUTETA KAJIPA B COOTBETCTBUHI
¢ RFC 791 [2|. OrupaBuresb MOXKET yCTAHOBHTL B 9TOM IOJI€ JIIOOOE
3HaYeHHe U3 TaOJUILI 4.2.

Tabauna 4.2. 3uavenus nouas Precedence

3uauvenne | Onucauune IIpumeyanue

0 Routine OOBIYHBII IPUOPUTET

1 Priority IIpeamoururepHBII TpHOPUTET
2 Immediate Hewmemennptit mpuopurer

3 Flash CpOUHBIil TPHOPUTET

4 Flash Override OKCTPEHHBIIl TPUOPUTET

5 CRITIC/ECP Kpurnyeckuii mpuopurer

6 Internetwork Control | MezkcereBoe ynpasienue

7 Network Control CereBoe yupasJjieHUue

e tos flags (ToS) — mose, KoTopoe ompesensier Tun o6cTy kuBaHus 1P-
makera. OTIpaBUTE/Ib MOXKET YCTAHOBUTH B 9TOM I0JIe JII000Ee 3HAYEHUE
u3 tabsmupt 4.3, pykosojcTBysick Merogukoit RFC 1349 [3]. Tak:xe Bo3-
MOXKHO YCTAHOBHUTH JIIOOYIO APYTYI0 KOMOUHAIMIO U3 4-X OUT B COOTBET-
CTBUU C HACTPOUKAMH MapIIPYyTH3aTOPA.

Bepxkym-ETL. Pyxoeodcmeo no akcnaAyamauu



18 ITaEi® (LOOPBACK)

Tabmuma 4.3. 3uagenus nouas ToS

3uavenue | Onucanme IIpumeyanue

1000 Minimize delay MuHUMU3HPOBATH 3a8/IEPKKY.
Ucnonb3yercst, Korjia BpeMst
JIOCTABKH TIAKETA C UCXOHOIO
CeTeBOro yCTpoiCcTBa J10
anpecarta (BpeMsi OXKUIAHMs )
HanboJIee BaXKHO U JIOJIPKHO
OBbITH MUHUMAJIHHBIM.

0100 Maximize throughput MakcumasbHasT TTPOITYCKHAST
CHOCOOHOCTD. YKa3bIBAET, YTO
aKeT JOJIZKeH ObITh
TePEHAIIPABIIEH Yepe3 KaHa
C MaKCUMAaJIbHOI IIPOILyCKHOM
CIIOCOOHOCTBIO.

0010 Maximize reliability MaxkcumasibHasi HaJIEKHOCTD.
Ucnonp3yercst, Korja BaKHO
VMEeTh YBEPEHHOCTD, ITO
JIAHHBIE JIOCTUTHYT &JIPECATa
0e3 IMOBTOPHOI Tepeiadu.

0001 Minimize monetary cost | MunumMusupoBarb
crouMocTh. Vcnonb3yercs,
KOI'Ja HEOOXOIMMO
MUHUMHI3UPOBATH CTOUMOCTD
HepeIadl JTAHHBIX.

0000 All normal OO6brIuHOE 06CTyKUBAILE.
B sTom ciryuae
MapHIPyTU3AINS [TaKeTa
OTJAETCS HA YCMOTPEHUE
IpoBaiiziepa.

4.2.3 3amena IP- u MAC-aapecos

3amena [P- u MAC-aapecoB ocymecTBIsieTcsl ¢ IOMOIIBIO CJIETYIOUX KO-
MaHJI YJIAJECHHOTO YIPABJICHUS:

1. loopback mac swap <off | on>.
2. loopback mac replace <off | source | destination | src-+dst>.
3. loopback ip replace <off | source | destination | src+dst>.

3agars IP- 1 MAC-aapeca MOXKHO ¢ TTOMOIIBI0 KoMaH 1 ycraHnoBku MAC-
asipeca ormpasuresisi 1 MAC-aapeca mosrydaresis:

1. loopback mac src <XX:XX:XX:XX:XX:XX>.

Bepxym-ETL. Pyxosodcmaeo no axcnayamauuu
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2. loopback mac dst <XX:XX:XX:XX:XX:XX>.

e mac swap — pexum, npu koropom MAC-anpeca orrpaBuTesis u moJjy-
qaTesist B MPUXOSIINX MAKETaX MEHSIIOTCS MECTAMH.

e mac replace — zamena MAC-aipecoB B NpUXOASANMX MaKeTax Ha
MAC-azapeca, 3aanHbIe ¢ TTOMOIIBI0 KoMaH 1 ycranoBku MAC-apecos
OTIPABUTEISI U TIOJIY Y TeJIs:

— off — zamena MAC-aapecoB BBIKJIIOUEHA,

— source — 3amena MAC-aapeca ornpasuress (cm. puc. 4.5);

— destination — 3amena MAC-aapeca nosydarens (cMm. puc. 4.6);
src+dst — 3amena MAC-azapeca ornpasuresns u MAC-azapeca mo-
aydarens (cM. puc. 4.7).

npuém
< [MAC Dst = MAC 1]MAC Src = MAC 2]

Metrotek

— > [MAC Dst = MAC 2[MAC Src = Src MAC
gt nepenada

Src MAC — MAC-aapec ornpaBuTelnsi, 38 JaHHBII [I0JIb30BaTEIEM.

Puc. 4.5. 3amena MAC-aapeca ormnpasureis

MIpUEM
< [MAC Dst = MAC 1[MAC Src = MAC 2]

Metrotek

— > [MAC Dst = Dst MAC| MAC Src = MAC ]
SRR repegada

Dst MAC — MAC-azpec nonry4arelsi, 3aaHHbli [10Jb30BaTeIEM.

Puc. 4.6. 3amena MAC-aapeca nosrygyaresis

Bepxkym-ETL. Pyxoeodcmeo no akcnaAyamauu
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ITaEi® (LOOPBACK)

e

o0
UNK RO P
acT
[e]

IpUEM
< [MAC Dst = MAC I[MAC Src = MAC 2]

— > |MAC Dst = Dst MAC| MAC Src = Src MAC}
nepenada

Dst MAC — MAC-azpec noiryyarelsi, 3aaHHbli [10JIb30BaTeIEM.

Src MAC — MAC-anpec oTnpaBuTes, 3a1aHHbII [10JIb30BaTEIEM.

Puc. 4.7. Bamena MAC-ajipeca oTIpaBuTesIst U MOJTyIaTes

e ip replace — 3amena IP-anpecos B mpuxomsinux makerax #Ha [P-ajpeca,
3aJIaHHBIE C TOMOIIBIO KOMaHJ yCTaHOBKU [P-ajipecoB oTmpaBuTesisi 1

IoJIyvdaTesid:

— off — 3amena IP-agpecoB BHIKITIOUEHA;

— source — 3amena [P-ajpeca orupasuress (cM. puc. 4.8);

— destination — 3amena IP-azpeca nosyuaress (cm. puc. 4.9);

— src+dst — zamena IP-anpeca ormpasurens u [P-anpeca momyda-

tenst (em. puc. 4.10).

Metrotek

S

o0
LINK RO P
o

npuém

<« | IPSrc=1P2 | IPDst=IP1 |

— > | TPSrc=SrcIP | TPDst=1P1 |
rnepenada

Src IP — IP-agpec ornpaBuTesIs, 3a1aHHbIH TOITB30BATEIEM.

Puc. 4.8. 3amena [P-anpeca ormpasuress

Bepxym-ETL. Pyxosodcmeo no sxcnayamauuu
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Metrotek

160)
100

LN O
AcT
o

puEM

<« | IPSrc=1P2 | IPDst=IP1 |

> [ TPSrc=1P2 | TPDst=DstIP |
nepeaavua

Dst IP — IP-agpec nony4aressi, 3aJaHHbIi [OJIb30BaTEIIEM.

Puc. 4.9. 3amena [P-agpeca mosyuaaress

Metrotek

N

o0
LINK ;O FX
AcT
o

npuém

< | IPSrc=1P2 | IPDst=IP1 |

— > | IPSrc=SrcIP | IPDst=DstIP |
nepenada

Src IP — IP-aapec ornpaBuTesIs, 3a1aHHBII TOT30BATEIEM.

Dst IP — IP-aapec momy4arensi, 3a1aHHBIN [0JIb30BATEIIEM.

Puc. 4.10. Samena [P-anpeca oTnpaBuTesis u moJLydarTeist

4.2.4 3amena VLAN-metrok

3amerna VLAN-MeTOK OCYIIECTBIISIETCSI € TIOMOIIBI0 KOMAaHIbI loopback
vlan replace <off | id | priority | id+pr>.
Jannast KoMaH 12 03BOJIeT 3aMeHUTh 3HadeHnst VL AN-MeToK B mpuxos-

[UX [MaKeTax Ha 3HAYEHUs, 3aJaHHbIE ¢ TOMOINbIO KoMaH 1 ycranoBku VL AN-

METOK.

opureta Tpaduka.

off — 3amena VLAN-MeTOK BBLIK/IIOYEHA;

id — 3amena 3nadenus upentudukaropa VLAN;
priority — 3amena 3madeHus mpuopuTera TpaduKa;
id+pr — 3amena sHauenus: uaentudukaropa VLAN u 3HaveHus mpu-

Bepxkym-ETL. Pyxoeodcmeo no akcnAyamauu
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4.2.5 3amena noJeit ToS u Precedence

3amena mosieii ToS u Precedence ocyliecTBiisiercsi ¢ MOMOIIBE KOMaHIbI
loopback tos replace <off | tos | precedence | tos+prec>.

Jlannast KOMaH/a [03BOJISET 3aMeHUTh 3Hadenust ToS n Precedence B npu-
XOIAIMNX MAKeTaxX Ha 3HAYCHUS, 3aJaHHBIE C TOMOIIBI0 KOMAHJ yYCTAHOBKU
THIIa O0C/IyKHBAHNS [TAKETa ¥ 3HAYEHUsI IPUOPUTETA KajIpa.

e off — 3amena moseit Tun 06C/TyKUBAHUS U IPUOPUTET KaPa BBIKJIIOUYE-
Ha;

e tos — 3aMeHa IOJIsA TUI OOCIIYKUBAHUSI;

precedence — 3aMeHa I0JIsI IPUOPUTET Ka/IPa;

tos+prec — 3amMena 1moJieil TUI OOCTYyKUBAHUS U IPUOPUTET KAJIPa.

4.2.6 ABTOcoriyiacoBaHue

Komanma gbe autonegotiation on O3BOJISIET BK/IIOYUTH PEKUM «aBTO-
COIVIaCOBaHUE», B KOTOPOM IIPOUCXOJUT aBTOMATUYIECKOE OIIpe/iesIeHIue CKOPO-
CTH M peXXuMa coefuHeHus. llepes BKIIIOYeHHEM peKHMMa HEOOXOJIMMO BbI-
OpaTh KeJIaeMylo CKOPOCTh COEJIMHEHMs KOMaH10if gbe speed <10 | 100 |
1000 | automatic> (ecsm 3amaHo automatic, TO BO3MOXKHA JIIOOAS CKOPOCTh
10/100/1000 M6wut/c), mociae 4ero BBeCTH KOMaHIy gbe autonegotiation
on.

Coemunenne OyzeT yCTAHOBIEHO TOJIBKO B TOM CJIydae, €CJIM Ha IPOTHBO-
IIOJIO?KHOM KOHIIE COCIUHEHU: TaKKe HCIOJIb3yeTCs aBTOCOIVIaCOBAaHUe, U KaK
MHUHUMYM OIUH IPEJNOYUTAEMbIN PDE’KUM COBIIQIAeT.

Bepxym-ETL. Pyxosodcmeo no axcnayamauuu
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5. YJIAJEHHOE YIIPABJIEHUE

5.1 VYopasiienue m Hactpoiika o nporokosy TELNET

Telnet — mpoTokos Uist HOCTyHa K Y/IAJIEHHOMY CETEBOMY YCTPOHCTBY.
C [OMOIIBI0 KOMaHJI, [IPEJICTABIEHHbIX B Tabuiax 5.1 u 5.2, BBIIOJIHIETCS
HACTPOWKA U IMIPOCMOTP ITapaMeTPOB YCTPOHCTBA.

Vupasnenue yerpoiicrsom BepkyT-ETL! mo mporokoury Telnet ocymects-
sgstercs depe3 Ethernet-unrepdeiicsl npu HEMOCPEACTBEHHOM HOIKJIIOUEHUN
WX TIPU HOIKJIIOYEHUH 9€PEe3 CETh.

IP-aspec mpubopa mo ymomauanuio — 192.168.1.1.

Nwmst mostb30BaTE ST — admin, 11apoJib 110 yMO.H‘IaHI/IIO2

— admin.

Tabmuma 5.1. Komanaer ynanérroro ynpasnerns (Telnet). Pexxum npocyorpa

Konmama Nudopmanus, BLIBOZUMAS B KOHCOJIb, MJIH
neiicrBue

show version Bepcun 10

show link COCTOSTHUE COEIMHEHMS

show ip address IP-anpec unrepdeiica

show ip netmask Macka 1mojiceTn narepdeiica

show ip gateway IP-anpec mumoza

show gbe speed CKOPOCTB CO€JIMHeHusI JIjIst nHTepdeiica

show gbe autonegotiation COCTOsIHIE aBTOCOITIacOBaHUsI nHTepdeiica

show gbe mac MAC-anpec unrepdeiica

show oam mode cocrosinue pexkuma OAM

show oam discovery cocrosiHue OOHAPY KeHUsI yCTPOCcTB 110 npoTokoiry OAM

show tftp cocrosinue tftp-cepsepa

show gbe vlan|1-3] id snagenue uaentudukaropa VLAN mis unarepdeiica

show gbe vlan|1-3| priority | 3nauenue npuopurera VLAN s unrepdeiica

show gbe vlans count kosmgecTBO VLAN meTok jiiist naTepdeiica

show loopback layer YPOBEHb, Ha KOTOPOM OY/IeT MPOUCXOJUTDH [IePEHAIPABIIE-
HUE TeCTOBOIO TpaduKa

Peskum «ITlteiidb» 10M12KeH GBITH BBIK/IIOYUEH.
2CymecTByeT BO3MOKHOCTD H3MEHEHIIsI ApOJIs — CM. KOMAHIB B Tabaume 5.2, c. 24.

Bepkym-ETL. Pyxoeodcmeo no akcnAyamauu
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Tabmnuma 5.1. Komanaer ynanéunoro ynpasienns (Telnet). Pexkum npocmotpa (npodossicenue)

show loopback mac swap

BBIK/IIOYEH WJIM BKJIIOYEH DexuM, npu koropom MAC-
aJ[peca OTIPABHUTEJISI U MOJTydaTesist B IPUXO/AIINX MaKe-
Tax MEHSIIOTCH MeCTaMu

show loopback mac replace

pexum 3amensr MAC-anpecos

show loopback mac src

MAC-azpec ornpaBureis

show loopback mac dst

MAC-ajpeca nosrygarejist

show loopback vlan replace

pexxum 3ameHbl VLAN meTok

show loopback vlan id

snavenue uiaenrudukaropa VLAN Ethernet-nmakera

show loopback vlan priority

3HaYEeHUe [IPUOPHUTETA TPahIKa

show loopback ip replace

pexum 3amensl [P-anpecos

show loopback ip src

IP-azpec ormnpasuresist

show loopback ip dst

IP-ajpec nosygaresis

show loopback tos replace

PeXuM 3aMEHBI ITOJIA ToS

show loopback tos flags

TUTI& O6CJ’[y)KI/IBaHI/IH maKeTa

show loopback tos

3HAYEHNE IPUOPHUTETa Kaapa
precedence
reboot nepesarpyska yCcTpoicTsa
configure TIEPEXO, B PEXKNM KOH(PUTYPAIIII
exit 3aBepIICHIEe CeaHca
help CITMCOK JIOCTYITHBIX KOMAaH]T

Tabmuna 5.2. Komanapr ypanéanoro ynpassenus (Telnet). Pexxum koudurypanun

Komanga

HeiicrBue

ip

address <i.i.i.i>

ycranoBka [P-ajpeca uaTepdeiica

ip

netmask <i.i.i.i>

yCTAHOBKA MACKH IOjceTH nHTepdeiica

ip

gateway <i.iii>

ycraHoBka [P-ajpeca mmmoza

gbe mac <XX:XX:XX:XX:XX:XX>

yeranoska MAC-azpeca unrepdeiica

gbe speed <10 | 100 | 1000 | automatic>

YCTAHOBKA
nuTepdeiica

CKOpOCTH
3

CcoeTMHEeHU A

gbe autonegotiation <on | off>

BaHUA

gbe vlan[1-3] id <int>

qist uarepdeiica

BK.J'IIO‘{eHI/Ie/ BBIKJIIOUCHHUEC PEZKUMa aBTOCOIJIaco-

YCTaHOBUTH 3HaveHue uieHTudukaropa VLAN

gbe vlan[1-3| priority <int>

YCTAHOBATH 3HAYEHUE TPUOPUTETa TpaduKa Jis
uHTepdeiica

gbe vlans count <int>

3ajaTh KoandecrBo VLAN meTok

oam <off | passive>

BI)IKJI}O‘{GHI/Ie/’BK.J'IIO‘-IeHI/IE ITaCCUBHOT'O pPEXKNMa
OAM

tftp <off | on>

3amper/paspenienne pabore tftp-cepsepa

SHpI/I yCTaHOBKe pezKuMa CKOPOCTU automatic IIaCTpOfIKa aBTOCOIVIaCOBaHUs IPUHYJIUTE/IbHO

ycTaHaBIuBaeTcsa B autonegotiation on.
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Tabmuna 5.2. Komanapr yaanéunoro yupasienns (Telnet). Pexxum koudurypanuu (npodossice-

Hue)

password

n3MeHeHHe Mapossd JJIA JOCTYIa MO IIPOTOKOIY
TELNET

loopback layer <off | 1|2 | 3| 4>

BBIOOD yPOBHSI, HA KOTOPOM OYJIET IIPOMCXO/IUTH
[IepeHanpasyenie TeCTOBOrO TpaduKa

loopback mac swap <off | on>

BBIKJIIOY€HNE / BKIIOUEHNE PEXKIMA, IPU KOTOPOM
MAC-azpeca oTmpaBuTeIs U MOJIYYATEIsl B IPH-
XOJIAMIIX HAKeTaX MEHSAIOTCS MeCTaMu

loopback mac replace <off | source | destination

| sre4-dst>

BBIOOP pexknma 3amenbl MAC-ajipecos (BBIKT |
OTIPABUTEND | OsIy9aTess | 0ba)

loopback mac src <XX:XX:XX:XX:XX:XX>

yeranoska MAC-azipeca oTnpaBuresist

loopback mac dst <XX:XX:XX:XX:XX:XX>

ycranoska MAC-apeca oLy daresist

loopback vlan replace <off | id | priority | id+pr>

BbIGOp pexkuMa 3aMeHbl VLAN mMeTok (BBIKIT |
ID | npuopurer | ID+upuopurer)

loopback vlan id <int>

3HavyeHne njaeHTudukaropa VLAN

loopback vlan priority <int>

3Ha4YeHre NPUOpHUTeTa TpaduKa

loopback ip replace <off | source | destination |
srct-dst>

BBIGOD pezkuMa 3amenbl [P-ajgpecos (BbIKI | OT-
HpaBHTENb | IOJTydIaTesb | 06a)

loopback ip src¢ <ii.ii>

ycramnoBka IP-agpeca ormpasuTess

loopback ip dst <i.i.i.i>

ycranoBka IP-ajsipeca mosmydaaresis

loopback tos replace <off | tos | precedence |
tos+prec>

BLIOOD peKHMa 3aMeHbI o1t ToS

loopback tos flags <bin>

YCTaHOBKa THUII& 06CJIy)KI/IBaHI/IH makeTa

loopback tos precedence <int>

YCTaHOBKA 3HAYCHUS IIPUOPUTETA Kalpa

COXPaHUTh HACTPOWKM; IPH 9TOM HOBbIC Ha-

save CTPOMKH BCTYIAT B CHJIy IOCJE Iepe3arpy3Kn
ycrpoiicTBa

reboot [Iepe3arpy3uTh yCTPOHCTBO

exit BBIITH U3 PEKIMa KOH(PUIY DAL

help BBIBECTH CIIMCOK JOCTYIIHBIX KOMAH/T

ITpumenarue: napamempov, pescuma KoHPU2YyPayUL 6CMYNAIOmM 6 Culy
nocae 8uinoAnerus Komand save u reboot (nocaedosamenvho).

5.2 OAM

OAM (Operations, Administration,

and Maintenance — sxcrryaramnus,

AMUHICTPUPOBAHIE U 00C/IyKMBAHUE) — IPOTOKOJ MOHUTOPHUHIA COCTOSIHUS
KaHaja, GyHKINOHUPYeT Ha KaHajabHOM ypoBae momenn OSI. s mepemaun
nadopmarun Mex 1y Ethernet-ycrpoiicTBamMu MCIOMb3YIOTCS OJOKHU JTaHHBIX
nporokosa — OAMPDU. O6a ycrpoiicTBa JOJKHBI [IOJIEPKUBATH CTAHIAPT
IEEE 802.3ah 1 6BITh HEIOCPEACTBEHHO COEINHEHDI.

Bepxkym-ETL. Pyxoeodcmeo no akcnaAyamauu
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Baxkwoit dyukueit mporokosa OAM sBiisieTcss BOSMOXKHOCTD YIIPABICHUST
pexkumoM «IIneitdp» kanasnbuoro ypoeust (L2) Ha ymajaénHom ycrpoiicTse.
Tpaduxk, npuxomamuit Ha ycrpoitctBo BepkyT-ETL, O6yner nepenanpasien
obpatHo 6e3 3aMenbl MAC-ajipecoB OTIIpABUTEISI U [IOJLY YaTeJIsl.

Bosmoxkubie pexkumbr OAM:

e Passive — maccuBnbIl pexkum; B maccuBHOM pexkxume Bepkyt-ETL
He MOYXKEeT MHUIMUPOBATh BKiodeHne pexxuma «llreitdy, a Toabpko pe-
arupyer Ha KOMaH[bl BKJIIOYEHHs /BBIKJIOUeHUs Huleiiha KaHAJIbHOIO

yposast (L2) ot ymanénaoro npubopa;
e Off — OAM orkir0ouéH.

5.3 ET-obnapyxkeHue

VerpoticrBo BepkyT-ETL nogzep:xxusaer dynkiuio «ET-obnapyxenunes,
TIO3BOJISIIONIYIO C TIOMOIIBIO YIAJEHHOTO TecTepa-anajmn3aropa bepkyT-ET
BBIKJIOUATh Wi nu3MeHsaATh pexkuMm <«Ilnefid» kanambroro (L2), ceresoro
(L3) nim rpancnoprroro (L4) yposust Ha nputope BepkyT-ETL.

Puc. 5.1. Cxema TecTupoBanus

B coorBeTcTBUM €O cXeMOIT TECTUPOBAHUSI, MOXKHO 10CAJ0684MENDHO BKITIO-
qatb pexxuMm «IIlmeiid» Ha HEeCcKOMBLKEX ycTpoiicTBax Bepkyr-ETL.

ITpumenarue: usmenenue pestcuma <«Illaetigh» nocpedecmeom dyrryuu
«ET-o0bnapyosrcerues Mootcem 0CYWECMBAAMDCA KAK NPU BHIKAIOULEHHOM, MAK
U NPU 6KAWERHOM pestcume «IILaetighs.

ITpumewarnue: nepedaya darHuT ocywecmeasemcs no npomoxosy UDP.
Hopm noaywamenn — 32792. Illopm omnpasumens — 32793.
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5.4 Oo6buoBaenue Bepcuii 110

Mocenaue Bepcun 110 s Bepkyr-ETL mocrynusr B ceru UuTeprer:
http://metrotek.spb.ru/files/b3etl/release/

ITpumeuwarue: neped 06HOBAEHUEM NPOZDAMMHBLE NAKEMOE HEOOTOOUMO
NOOKAIONUMD NPUOOD K BHEWHEMY UCTNOYHUKY IACKMPONUMAHUA.

5.4.1 IloxmroroBka ycrpoiicTBa K obHoBsenuio I10

Ob6uosnenne 110 ycrpoiictBa BepkyT-ETL ocymmecrsiisieTcst ¢ TOMOIBIO
nporokosia mepemaan daitios TFTP.

Has UNIX-nodobrvix cucmem

st moprorosku mpubopa K ooHoBjeHu0 110 He06X0MMMO BBIIIOJIHUTE CJie-
Ayromue neficTBud.

1. ToxcoemunuTh pubop K ceTu.

2. ¥YcraHOBUTH coenuHeHME ¢ ycTpoiicTBoM o nporokosry TELNET u BBe-
cTH uMs nosb3oBaTens (admin) n napoas (admin).

3. Paspemnmuts pabory tftp-cepBepa, BBITOJHUB B pekuMe KOHMUTYpAIUN
(em. Tabummet 5.1, . 23, 5.2, ¢. 24) KoMaHIy

tftp on

g| auémadboard: ~ -+ x
auBmadboard:™$ telnet 192.168.1.1

Trying 192.168.1.1...

Connected to 192.168.1.1.

Escape character is '~1'.

Username: admin

Password: #=sszs

BERcut-ETL Gigabit Ethernet Loopback. (C) 2008 STC Metrotek

BERcut-ETL# configure

OK

BERcut-ETL (config)# tftp on
OK

BERcut-ETL(config)# I

Puc. 5.2. Tlogroroska npubopa k obHossrenuio 110

Bepkym-ETL. Pyxoeodcmeo no akcnaAyamauu
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Jas OC Windows

[Ipu moaroroske npubopa k obuossrernio [10 B OC Windows Heobxoqumo
BoiiT B pexxnmM komauaHO# crpokn (ITyck = BeimosHuts = cmd) u ocy-
MIECTBUTL Ty ¥Ke MOCJIeI0BATeIbHOCTD JeficTBril, uTo U g Unix-Homo0HbBIX
CHCTEM.

5.4.2 Hactpoiika IIK ajst o6uoBiernus 11O npubopa

Has UNIX-nodobrvix cucmem

1. Hacrpours tftp-kiuuent wa IIK (BbinosmuTh B KOHCOIM KOMaHy tftp),
MIOJIKJTIOYEHHOM K TO¥ YK€ CeTH, 9TO U MPUOOP, JJIs epeadn JAHHBIX B
nmeormuHoM (binary) pexkumMe KoMaHO#

mode binary

2. TogxmounThes K TpuOOpy mpu momornu tftp-kimenta KomMaH 10
connect IP-ampec_ycTpoiicTBa

3. 3arpysurh Ha npubop daiti ¢ HoBoit Bepcueit 10 komamH0i
put <path-to-file>/etl_x.x.x.bin

ITpumenwarue: emecmo 3anucu <«etl x.z.z.bins caedyem yrkaszamov coom-
sememeyrowee umsa Patiaa (puc. 5.3).

rm@madboard: ~ o x
rm@madboard:™% tftp

tftp> mode binary

tftp> connect 192.168.1.1

tftp> put etl 0.2.6-1.bin

Sent 257695 bytes in 14.3 seconds

tftp> 1

[ T

Puc. 5.3. O6uosaenue I1O npubopa gias UNIX-momobHBIX crcTeM
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Jas OC Windows
B OC Windows s obuosienust [1IO mpubopa ciiefyeT B KOHCOJTHHOM
TEPMUHAJIE BBECTU KOMAH/LY

tftp.exe -i IP-azpec_ycTpoiicTBa put <path-to-file>\etl_x.x.x.bin

ITpumenwarue: emecmo 3anucu <«etl z.z.z.bins caedyem yrkaszamov coom-
sememsyrouee uma datiag (em. puc. 5.4).

icrosoft Hi epcy:
) Kopnopaumﬁ MaMKDocowT 1985 2i

C:\Documents and Settings“\ad>d:
D:\>cd \tmp
D:\tmp>tftp.exe -i 192.168.1.1 put d:\tmp\etl_0.2.6-1.bin

NLnAgents TFTP Client version 1.4 Copyright (c)20@4-20@7 by Tandem Systems,Ltd.
http://www.winagents.com - Software for network administrators

Tr-ansFemng file d: \trm:\etI 0.2.6-1.bin to server in octet mode.
ile d:\tmp\etl_0.2.6-1.bi was transferred successfully
263737 bYtes tr‘ansfered for 15 seconds, 17582 bytes/second

D: \tmp>

Puc. 5.4. O6nosaenue I1O npubdopa gaa OC Windows

ITo ncrevennn HECKOTHKUX CEKYHJ B TEPMHUHAJE MIOABUTCS COOOIIEHUE O
pe3yJibTaTe BBITOJHEHUS KOMAH/IBI.

Ilocne 3arpy3ku daitna Bepkyr-ETL aBromaTudecku mepe3arpy3uTcs
(BOCCTAHOBJIEHNE CUCTEMBI 3afiMET OKOJIO OJIHOI MUHYTHI), U 3aTeM Oy/IyT uc-
OJIb30BaThCd 00HOBJIEHHBIE Bepcuu [10.

Ecau mexywas u nosas eepcuu I10 necosmecmumol, mo 6 pe3yso-
mame npouedypv, 00HOBAEHUA HACTNPOTKY NPUOOPL MO2YM U3Me-
HUMbCA HG 3a60dckue. [Iposepumb HAcCMpPoUuKy MOHCHO € NOMO-
W0 KOMaHO YOaAEHH020 YNpasaeHus, NPeicmasiertbvir 6 mab-
auue 5.1, c. 23.

5.5 BoccranosJjenue I1O

B ciiyuae meymaunoro obuossenus [10 dbyHKIME yCcTpoiicTBa MOXKHO BOC-
CTAHOBUTH, YIEPXKWBas IPU BKJIIOYECHUU MMUTAHUS HAYKATON KHOIKY BBIOOpa
ypoBus nuteiida B Tedenue 5 c. Boccranosiienne 3aHmMaeT 0KOI0 1 MUHYTHI.
B pesysibraTe mpore/ Ly pbl BOCCTAHOBJIEHUS Oy 1eT ycTaHOBJIeHO 3aBojickoe [10.

Bepxkym-ETL. Pyxoeodcmeo no akcnaAyamauu
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5.6 BoccTaHOBJ/IeHUE 3aBOJACKNX HACTPOEK

1151 BOCCTAHOBJIEHUS 3aBOJICKUX HACTPOEK HEOOXOINMO MTOIKJIIOIUTD YCTPOii-
CTBO K OJIOKY MTUTaHMUsI, HAYKATD U YJAEPKUBATH KHOIKY BBIOOPA YPOBHS ILIeli-
da (L) B Tevenne 5 c. I[Ipu 3170M Ha 1 € OIHOBPEMEHHO 3arOpalOTCsl TPU CBe-
TOJMOJIHBIX WHINKATOPA YPOBHS ILIeiida.

Bepxym-ETL. Pyxosodcmaeo no axcnayamauuu
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6. CIHEIU®UKAIIUU

6.1 OOmme xapaKTEepPUCTUKH

Tabmuma 6.1. OOrIe XapaKTePUCTUKI

Pusngeckue IIapamMeTpbl

Tabapurnbie pazmepsl n3MepuTenbHOro 6s0Ka (JIXIIXB) | 122X 66 x30 Mmm

Macca u3mepuresbHOrO 6J10KA 0,15 xr
YcnoBus 3KCILIyaTaluu
Jlnana3oH pabovmX TEMIEPATYP 15-25°C
Jlnamnason TeMIepaTyp TPAHCIOPTUPOBKHU U XPAHEHUsT 5-40°C
OrHOCHUTETBHAST BJIAYKHOCTH BO3/yXa 40-90 %, 6e3 KoHIEHCATA

Bepkym-ETL. Pyxoeodcmeo no akcnAyamauu
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7. YCTPAHEHUE HEUCIIPABHOCTEMN

Tabymma 7.1.

Bosmoxkmbie HEUCIIPABHOCTHU

XapakTepHbIle npu-
3HAKU HEUCIPABHOCTU

Bosmoxknas IIpunanHa

Metopn ycrpanenus

OrcyrcrBue  coeluHEHUst
(cBerommon LINK He 3a-
ropaercs)

HexkoppekTHoe —momxote-
HUe Kabesist K mpubopy

IIpoeepurn [IeJIOCTHOCTD
[IOJIKJIIOYAeMOro  kabesst u
CHOBa TOJCOCJINHUTH €Tr0 K
pPa3bEMY JI0 TeTIKa

O/IHOBpEMEHHOE TIOJIKJTI0Ye-
HUe Kabemeil K pazbéMam
RJ-45 u SFP

Ncnonb3oBarh st paboThb
TOJIBKO OJIMH U3 Pa3bEMOB
YCTPOHCTBa

He ynmaérca ycranoBuTb
COEJIMHEHNE 110 IIPOTOKO-

sy TELNET

Bruiouén pexxum «lreitd»

Brikmounts peXRIM
«Lneiidp» ¢ MOMOIIBIO
nporokoaa OAM, ¢yHK-
mun ET-obnapyxennst niau
HaXKaTmeM  Kjaapumm L

(mepe6Gopom)

Bepkym-ETL. Pyxoeodcmeo no akcnAyamauu
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1. OBIIIME CBEJEHUSI

1.1. ¥erpoiictso BepkyT-ETL coorBercTByeT TpeOOBAHUAM HOPMATUBHO-
ro jokymenta «PII 45.176-2001 Annaparypa cBsi3u, peaju3yromas (pyHKIun
KOMMYTAIIUA KaJIPOB B JIOKAJIHHOM CeTH Ha YPOBHE 3BEHA JAHHBIX. TexHudIe-
CK1e TPeOOBAHUSI ».

1.2. IlpeanpusiTre-u3roTOBUTED:

000 «HTI Merporek»

127322, Mocksa,

yu. dosmoukosa, 1. 21, kop. 3

Tea.: (495) 961-0071, (812) 340-0118, (812) 340-0119
www.metrotek.ru

www.metrotek.spb.ru



2. CBUAETEJIBCTBO O IPUEMKE

2.1. YerpoiictBo BepkyT-ETL, cepuiinbiit nomep
U3TOTOBJIEHO W IIPUHSITO B COOTBETCTBUU C 00sI3aTe/IbHBIMYI TPEOOBAHUSME T'O-
CYJIApCTBEHHBIX CTaHIAPTOB, JIEHCTBYIOIIEH TEeXHUYECKON TOKyMeHTarueil u
MIPU3HAHO TOMHBIM JIJTsT SKCILTYaTAIIAMN.

Hauvanpauk OTK

JIMYHAsI OJIIUCH pacurudpoBKa MOAINCH



3. TAPAHTUIMHBIE OBA3ATEJIBCTBA

3.1. [IpeanpusiTHe-N3roTOBUTEH TAPAHTUPYET COOTBETCTBUE KAUIECTBA
yCcTpoiicTBa TpeOOBAHUAM TEXHUYIECKUX YCJIOBUM TPU COOJIIOIEHUH TTOTPeOu-
TeJIEeM YCJIOBUI U IIpaBUJ TPAHCIIOPTUPOBAHUS, XPAHEHUS U SKCIIyaTalldu,
YKa3aHHbIX 9KCIUIyaTAIIMOHHON JOKYMEHTAIIUEeH.

3.2. TapanTuiluplil CPOK IKCILIyaTarmum — 12 MecsdeB ¢ MOMEHTa BBOJA
YCTPOMCTBA B IKCILIyaTaluio, HO He 6osiee 18 MecsdAneB ¢ MOMEHTa OTTPY3KHU
OTPEOUTETIO.

lapanTuitaeiit cpok xpaHneHnsi — 6 MeCAIEB CO IHSA M3TOTOBJICHUS yCTPOIi-
CTBa.

3.3. [IpenrnpusiTie-u3roroBUTE/ b 00SI3aHO B TE€UEHUE CPOKA TAPAHTUU IIPO-
U3BOIUTH O€3BO3ME3THO 3aMEHY MJIM PEMOHT YCTPOMCTBA, B TOM YHUCJIE €CJIA B
TeYeHrEe ITOrO CPOKa moTpedburesieM OyeT 0OHAPYKEHO HECOOTBETCTBHUE TPe-
6OBAHUAM TEXHUIECKUX YCJIOBHII.

Brumanue! Be3 npedssagienus nacnopma npemen3uu K Kaue-

cmaey pabomuvt Yycmpoticmea He NPUHUMAIOMCS U 2aPAHMUTHBLIY pe-
MOHM HE NPOUIBOIUMCS.

Jara peanuzamuum ycTpouicTBa

ITocraBmuk

IO CH



4. CBEAEHUNA O PEKJIAMAILINAX

4.1. B caygae oTkasa ycTpoiicTBa B paboTe MJIM €ro HEMCIPABHOCTU B TIe-
pUOJI rapaHTUHHBIX 00sI3aTE/IbCTB, a TaK:Ke OOHAPYKeHUsI HEKOMILJIEKTHOCTU
[IpY TIEPBUYHON TPUEMKE YCTPOICTBA TOTpeOuTEIeM N0JI?KEH ObITh COCTABJIEH
aKT 0 HEOOXOAMMOCTHA PEMOHTA M OTIPABKU M3JIEJIUsT M3TOTOBUTEIIO.

B akTe mo/mKHBI OBITH YKa3aHbI CIEAYIONINE JaHHBIE:

e 00O3HaYEHNUEe yCTPOICTBA, 3aBOJCKOM HOMED, IaTa BBILYCKA U JaTa BBOJA
B 3KCILIyaTaIluIo;
e xapakTep JedekTa (MM HEKOMIIJIEKTHOCTH ).

Ak BBICBUTAETCS TIO aJipecy, ykazanHoMy B myHkre 1.2 ITacmopra.

4.2. PexyraMaruio Ha, yCTPOUCTBO HE MPETbABJIISIOT:

® 110 UCTEYEHNU I'apAHTUITHOTO CPOKA;
® [P HAPYIIEHUH TOTPEOUTEIEM TPABUII SKCILTYATAIINN, TPDAHCIIOPTHPOB-
KU U XpaHEHUs, IPeIyCMOTPEHHBIX PYKOBOJICTBOM II0 3KCILIyaTallln.
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