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1. O paHHOM pyKoBoAcCTBe

JlaHHO€ pYKOBOJCTBO COJEPKUT MHCTPYKLUHU IO yCTaHOBKE M nojkiaroueHutro VDSL2-24. 3nece
NIPUBEJICHA TOJBKO MPOIEypa OCHOBHOW HAacCTpOWKHU ycTpoiicTBa. bonee moapoOHyo nHpopmamnuio o
HACTpOWKE YCTpOMCTBa MOXXKHO HaWTH B JoKyMeHTax «lIpuHIMIIBI KOH(UTYpUpOBaHUS» H
«CnpaBoyHoe pykoBozacTBo 1o CLI».

PykoBozicTBO mpeaHa3sHA4Y€HO Ul TEXHUYECKOTO MEPCOHaNa, KOTOPBIM 3aHUMAETCS] MHCTAIIALIUEN U
KOH(UTYpHUPOBaHUEM 00OPYOBaHUS: aIMUHUCTPATOPOB, ONIEPATOPOB U T.JI.

2. TexHun4yeckue TpeboBaHuUA

ITomemenne, B KoTopoM ycTaHaBiauBaercsi VDSL2-24 nomkHO OBITH YUCTBIM M XOPOILO
BEHTUJIUPYEMBIM.

IInara VDSL2-24 npenna3naueHa ans ucnoiab3oBaHus B kpoccax bYH-20, koTopsle ycTaHaBIMBaIOTCS
B CTaHAApTHYIO 19” cToiiky u 3aHuUMaeT 1o Beicote 6U.

VDSL2-24 paboTaer OT UICTOUHUKA MUTAHUS ¢ HanpshkeHueM 48 - 72 B.

3. YcTtaHOBKa M AeMOHTaX YCTPOMUCTBA

Buemnuit Bung VDSL2-24 u n300pakeHue ero TUICBOM MaHEIH MTPUBEICHBI HIDKE:

Pucynok 1: Buemnuii Bug VDSL2-24 Pucynok 2: Bua nepeaneii nanenan
VDSL2-24

VDSL24 na nuiieBoi CTOpoHE UMEET:

o SFP1-SFP2 2 nopta - KaXblif HOPT BKIIIOYAET B ce0s1 OJJHO MeCTO Juid ycTaHOBKU SFP
OINTUYECKOTO MOJYJIS, UCIIOIB3YETCs sl MOAKIIOUeHHs OJI0Ka K BHELITHUM CETAM Nepeaayu
JAHHBIX.

o Pa3zbem nns noaxmroueHus apaiisepa RS232
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o Tymbnep nomaum nutanus. BepxHee MonoKeHUE - COCTOSHUE «BKIIOUYCHOY, HUKHEE
MIOJIOKEHUE - COCTOSIHUE «BBIKITFOUEHOY.
UToOB! UCTIONB30BATh ONITUYECKUH Kabenb, HeooxoauMm nepexonuuk: Mini — GBIC SFP.

Pucynok 3: Buemnuii Bua Mini — GBIC SFP

Ob6opotHas ctopona VDSL24 npencrasnser co6oit 1Ba BpyOHBIX 96-MMHOBBIX pa3beMa, Ha
KoTopble BeiBeieHbl 24 VDSL2/ADSL/2/2+ abonentckux unrepgeiica u 2 Gigabit Ethernet SerDes
Uplink untepdoeiica.

Hpaiiep RS-232 n3zo0pakeH Ha pucyHke 4:

Pucynoxk 4: /Ipaiisep RS-232

VDSL2-24 nomxeHn ObITh ycTaHoBieH B 6ok BYH-21/6 B mo6oe u3 mect ¢ Homepamu oT 3 no 19.
Hwmwxke npuBeneHo cxeMaTHYecKoe M300pakeHue OJoKa, Ha KOTOPOM HAJAINHUCHIO «YHUBEPCAIbHOE
MECTO» OTMEUYEHBI JOIyCTUMBbIE MeCTa JJIsl YCTAHOBKH IUIATHI:
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Pucynok 5: Mecra 6;10xa BYH-21/6 n1s1 yeranosku VDSL2-24

ITocne ycraHoBkM B OJIOK, NMPH YCIOBHH, YTO K HEMY MojaBedeHO muranue, VDSL2-24 MoxHO
BKJIIOYHTh, NEpeBesl TyMOnep MUTaHUs B BepxHee mnosioxkeHue. [Ipu stom HauHercs 3arpyska [10
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YCTPOMCTBA, OCIIE YEr0 3arOPUTCS CBETOJUO] TTMTAHHUS.

Ilepen uzBneuennem VDSL2-24 HeoOXxonumo yOeaUThCS, YTO MUTAHUE TUIATHI BBIKIIOYEHO (TymOuep
IIUTaHUs IEPEBECH B HUYKHEE MOJI0KEHHE).

Jlist Toro 4troObl H3BJIEYb YCTPOWCTBO U3 0OJIOKA, HYKHO BOCIOJB30BATHCS «IKCTPAKTOPAMI,
PacroJIO)KEHHBIMHM CBEPXY M CHM3Y €ro JIMIEBOM naHenu. HakaB Ha HWKHUI SKCTPAKTOp M3HYTPHU B
HaIlpaBJIIECHUH BHU3 M Ha BEPXHUU JKCTPAKTOP M3HYTPU B HAIPABICHUU BBEPX, Bbl BBIHETE ILIATY
VDSL2-24 u3 pazbema kpocc-matsl bYH-21/6.

Buumanmue!

IIpu paGore ycTpoilcTBa HEKOTOpBIE €ro 3JIEMEHThl MOryT HarpeBaThcs. IlosTomy, Bo Bpems
M3BJICUEHUS YCTPOMCTBA U3 KOP3UHBI TMOCHIE €ro JUINTENIbHOW paboThl, ClieAyeT ObITh OCTOPOKHBIM BO
n30eKaHue MOJTydeHUs 0’KOTOB.

4. T[lopknto4yeHUue K yCTPOUCTBY

4.1 [ModknroyeHue no COM-nopmy

3TOT cnoco0 MOJKIIYEHHUS JIy4llle BCEro MPUMEHSTHh JUId nepBUYHOW HacTtpoiiku VDSL2-24. [lns
MOJKJIIOUYEHUSI HYXXHO COEAMHUTH MOCJeI0BaTeIbHbIN MOPT pabouel craHIMU C japaiiBepom RS-232,
KOTOPBII COOTBETCTBEHHO HEOOXOAMMO BCTAaBUTh B pa3beM Ha JHieBoil nanenu VDSL24,
C KOTOpO# OyJIeT OCYIIECTBIATHCS KOH(UTYpUPOBAHHE, C TOCIEA0BATEIbHBIM IOPTOM YCTPOUCTBA
IPU TIOMOIIM KOHCOJBHOTO Kalelss, MMEIOIIET0 COOTBETCTBYIOIIME pPa3beMbl Ha Ka)KIOM KOHIIE.
(Ha3HaueHne KOHTaKTOB U UX COEAMHEHUE OMHUCAHO B MPUIIOKEHHH).
HavanbeHble ycTaHOBKM nocnenoBatenpHoro nopra VDSL2-24 cnenyromue:

e (Ckopocmwb nocnedosamenvrozo nopma (Baud Rate): 115200,

bumut oannwvix (6um) (Data Bits): 8,
Yemnocmo (Parity Bits): Het (None),
Cmonosuwiti 6um (Stop Bit): 1,

Ynpaenenue nomoxom (Flow Control): Her (None).
Jlanee HeoOXOAMMO CKOH(PHUTYpUpOBaTH TepMUHAN pabouell CTaHIMK JJS HCIOJB30BAHUS ATHX
YCTaHOBOK Iepes BXoJoM B cuctemy VDSL2-24. Huxe npuBeneH MpuUMep HACTPOWKH TEpPMUHANA B
Windows (mporpamma Hyper Terminal B Windows 95 / 98 / 2000 / XP):

1. Bwibepure u3 wmenHto «llyck»: [lpoepammer — Cmanoapmuvle (Accessories) — (Cea3v

(Communication) — Hyper Terminal.

2. YcranoBure «Mmsy (Name) m «3uauoky (Icon) B Onucanuu nookmouenus (Connection
Description).
Bri6epuTte B nmose « Connect To» COM-niopt, uepe3 kotopsiit coeaunensl [IK u VDSL2-24.
4. YcraHOBUTE yKa3aHHbIE BBIIIE HACTPOMKHU IMOCIeNoBaTeIbHOro nopra B auaiuore «Ceolicmea

COMx» (COMx Properties).

5. Haxmure kHONIKy « OK».

(98]
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[apareTpal NopTa |
Cropocte fur/ck [115200 E
EWTEI AaHHE ¥ |8 j
Yerocres [Fer =l
CIonossle GHTEL |1 j
YnpasneHHe NoTok oM: HE!T ;I

B OCCTaHOELTE YMON4aHIAa |

aK I OTraeHa | I_Ipwmer-wrrbl

Pucynok 6: Hactpoiiku COM-nopra

Ecnu coenvHeHue TpOILIO YCHEIIHO, HAa DKpaHe TEPMHHANa OTOOpA3UTCs MpPUIIANIEHHUE K BBOAY
uMenu monb3oBarens (login) u maponst (password). Ms momnb3oBaTens mo ymon4anuro - admin,
napoJib myctoi. [Ipu sxerannu nmaposib MOKHO U3MEHHUTD MOCTIE BX0/1a B CUCTEMY.

Pucynok 7: Inajor
BX0/1a B CHCTEMY

[Tocne Bxosa B cucteMy 0TOOpa3uTCs NMpUriameHue komangHoi crpoku CLI.
Kondurypanus no ymonuaHuio MoxKeT ObITh U3MeHeHa. [P ajpec B KOHGUTypaluu Mo yMOIYaHUIO He
3aJ]aH, €ro He0OXOMMO HACTPOUTD, UCTIONB3Ysl MOAKIIOYeHHE K 050Ky npu nomoutn COM-nopra.

4.2 [Modknro4yeHue no npomokosy telnet

[TonkmroueHue STHUM CHOCOOOM YAOOHEe MpenblIyIIero, MOCKOJIbKY MHpU 3TOM He TpedyeTcs
HAaXOJ/IUTHCS OKOJIO YCTPOMCTBA BO BpeMsl KOH(PUTYPHUPOBaHUS U3-32 OTPAaHUYCHHOH JUTMHBI KaOemst s
COM-nopra.

Jlnst mojkiroueHus: K 00Ky mpH momoru npotokona Telnet Heo6xomumo, urods! I1K Obu1 cBsi3aH ¢
mo6beiM copper Ethernet-moprom VDSL24 npu momornu cereBoro kabens (UTP kareropuu 5) wnm
yepe3 kommyratop Ethernet. Taxke HyxHO 3HaTh [P-agpec ycTpoiicTBa, eciu yCTpPOHCTBO MMeEeT
KOHU(TYpaIMIO OTIMYHYIO OT 3aBOJICKOM, TO HE00X0auMo Bocmoiib3oBaTbcs COM — nmoptom. Ilocne
ompenenenus: [P-agpeca ycrpoiictBa HeoOXoauMo HpoBepuTh HacTpoiiku cetn Ha IIK, ¢ koroporo
Oyzer ocymecTBIATbCA KoHpUrypupoanue. CrieyeT HIOMHUTh, YTO CBA3b MEXIY pabouel cTaHIuen
u VDSL24 moxeT ObITh YCTaHOBJIEHA TOJIBKO B TOM Cllydae, KOTrJa OHM MMEIOT COOTBeTCTBYomue IP-
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aapeca us3 OJHOM IIOJICETH.

CeorcTBa: MpoToKOoN MHTEPHETA (TEP;-*I.FE}_'E ﬂﬂ

Odwme

Mapatterpe! [P MOrYT HIZHA4ATECA SETOMAETHYECKH, BCAM CETh
NOAAEEHMBSET 3TY BOSMOKHOCTE, B NpoTHEHGM CAydas napameTpel
IP ricitcHO NOAYYMTE Y CETEBOMD &0 MUHWCTDATOPE,

" Moayyure |IP-a0pec SETOMATUYECKH

—i% Wenonesosare coegymowmi IP-agpec:

IF-anpec: [17z.17 .1 .10

Macka nogoeTi | Lt o e R

OCHOEHDH Wnos: I

) Mionyuure anpes DHS-cepEepa SETOMATHIRERH

—% Hcnoneaosare cregyowme agpeca DMS-cepeepos:;

MNpeanodrt aerei DNS-cepeep: |

AneTepHarieHeni DS -cepeep: I [:E . ’

JononHuTensHoD. .. |
agK I OTtreHa |

Pucynok 8: YcranoBka IP-agpeca gas IIK

IP-anpec VDSL24 umeer 3nauenue no-ymomnuanuto 172.17.1.1, to cereBoit kapre IIK moxeT ObITh
MIPUCBOEH 10001 aapec, HaunHasg ¢ 172.17.1.1 u 3akanuuBas 172.17.255.254, 3a uckinroueHreM ajapeca
camoro VDSL24 (172.17.1.1). Ilpumep Hactpoiiku cereBoii kapThl B OC Windows mnoka3aH Ha
pucynke Huxe:IIpoBeputs HacTpoliku [P-nipoTokona u TOCTYyIHOCTh yCTPOMCTBA MOKHO C ITOMOIIBIO
KoMaHbl ping. 7 3TOro HY)KHO BBINOJIHHUTH cienyromue aevictBus (a1 OC Windows u Groka ¢
3arpyKeHHOH 3aBOJICKOM KOH(UTypanuei):

1. Bwibepure uz mento «llyck»: Ilpoepammur — Cmandoapmuuie (Accessories) — Komanonas
cmpokKa.

2. B oTkpbIBHIEMCS OKHE BBEOUTE KOMaHAy ping 172.17.1.1 (IP ampec mnarsl 1o
YMOJIYaHMIO) U HAXMHTE KiIaBuiy Enter.

3. Ecnu Ha 3kpaHe nosiBUiIach HaaNuch «lIpeBblllieH MHTEpBAJl OKUIAHUS AJISA 3alIpoca», TO ITO
o3HauaeT, yTo VDSL2-24 nenoctymeH. B 3ToM cinyyae He0OX01uMO IPOBEPUTH HacTpoiiku IP-
nporokosa Ha [IK u noaxmouenne 11K k VDSL2-24.

4. B cnyuyaro nosiBienus oreetoB oT VDSL2-24 tectupoBanue Hactpoek IP u goctynHocTH 610ka
MO>KHO CUUTATh YCIEIIHBIM.
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AWINDOWS\system 3 2\cmd. exe

Microsoft Windows EP [Bepcuna 5.1.26001
(C) Kopnopauua Makikpocosr, 1785-2001.

C:“Documents and Settings“adminXping 172.17.1.1
naketamd ¢ 172.17.1.1 no 32 sawr:
oT yucao eanT=32 epema=2mc TIL=64
oT yucao eanT=32 epema=2mc TIL=64

oT yucao sadT=32 ppema=3mc TTL=64
oT yucao eaiT=32 epema=4mc TIL=64

Cratuctuka Ping pan 172.17.1.1:

MNakeTtoe: oTnpaeaeHo = 4, noayueHo 4, notepavo = 0 (0% notepwl.
[MPUEAMZIUTEALHOE BPEMA NPHEMA—MEpenadH MC =

MuHumaabHoe = 2mcek,. MakcuMaabHoe 4 mcex,. CpepHee = 2 Mcek

C:“Documents and Settings“admin?X

Pucynok 9: Ucnosib30Banne KOMaHAbI ping

[Mopxmounthess kK VDSL2-24 1o ceTH MOXXKHO € MOMOINBIO YTUIUTHL telnet . Jlng Toro 4roObl ee
3aIyCTUTbh, HY’)KHO NIEPENTH K IyHKTY MeHI0 [lyck (Start) -> Buinonnums (Run). B xauecTBe nmapamerpa
IporpaMMe Hy>xHO nepenars IP-anpec ycrpoicrea. Hammpumep:

telnet 172.17.1.1

[Tocne mnoxakmIOYEHUsT HAa TEpPMUHAJE OTOOpPA3UTCS JUAJOr BXOAa B cCHCTeMy. Bmeaute wums
MIOJIB30BATENA U NAPOIIb.

- @ lenok@localhost:~ - Shell - Konsole = (2] (2

v

CesHC [Mpaeka Buag  3aknajkl  HacTpoika  Cnpaeks

/
A @shell #2 | @ shell [ @shell #3 %

Pucynok 10: ITporpamma telnet

5. HauvanbHasi HacTpounkKa

5.1 [leped Ha4YasioM KOHbU2YypUpPOBaHUSI...

YroObl HaYaTh KOHPUTYPUPOBATH, HEOOXOAMMO ONPEIACTUTHCS CO CIEIYIOUMMH MTapaMeTpaMu:
1. Tlpu KOHOUTYpHUPOBAaHMHM Cpa3y HECKOJBKMX CBHYEH HEOOXOJUMO Y3HaTh OYyIyT JIM OHHU
pabotath BMecTe Kak | cTeK WIM HE3aBHUCHMMO JApYyr OT JApyra. (B TeKyledl Bepcuu
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JOKYMEHTAIIMU HE OMHCAHO — MPEJIOoaraeTcs 4To YCTpOHCTBa OyayT paboTaTh HE3aBHCHMO,
KaK OTJENIbHbIE CBUYN).

2. Kakoii pexxuM He0OXOAMMO BBICTaBHUTh: PEXKHUM router Ui pexuM switch.

Bbyner nmu ucnons3zoBarbest VLAN?

4. B cnyuae, ecnu Oyner umcmonb3oBaThcsi VLAN HeoOxomumo 3HaTh, Kakoii VLAN Id Oyner
UCIIONIb30BaThCA Il ympaBlieHus muiathl, a kakue VLAN u B kakom Buae (tagged wumm
untagged) OyIyT HCTIONB30BATHCS HA TTOPTaX.

5. Kaxoit IP anpec, macka moacetu (M BO3MOKHO IIITIO3 MO-YMOTYaHHIO) OyIeT UCTIOIb30BATHCS
JUTSI YIIPABICHUS TIATOM.

Ecnu BB 3HaeTe OTBETHI HAa 3THU BOIPOCHI, TO MOKHO HadyaTh KoH(uUrypupoanue. Ecnu Her, To Bam
HE00X0IUMO 0OpPATUTHCS K JIUILY, OTBEYAIOIIEMY 32 KOH(PUTypaIiio Ballleil ceTu.

(98]

5.2 3aeodckasi KOHgu2ypayus

3aBojckast KOH(pUTypalus CoJIep>KUT B cede:

e Bxmouenssiii VLAN 1 no ymonuanuto.
Bce noptet VLAN untagged.
I'moGaneHo BritoueHHbIH STP.

IP anpeca ans ynpaBieHus: He 3aJaHbl.
Ckopocts COM nopra 115200 6ut/c.
Login user: admin.

Password: mycToii.

5.3 YnpaeneHue nopmamu

ITo ymoyanuio Bce MOPTHI BKJIIOYEHBI U HACTPOEHBI B pexxnume Automatic Negatiation. CocTosiHue
OJIHOT'O IOPTA MBI MOXKEM IIOCMOTPETH C IIOMOILBIO KOMaH/Ibl:

Komanoa Onucanue Peorcum
(als_sw) #show port Tokazames mexywee cocmosnue nopma | Privileged EXEC
<unit/slot/port>
(als sw) #show port 0/28
Admin Physical Physical Link Link LACP Actor
Intf Type Mode Mode Status Status Trap Mode Timeout
0/28 Enable Auto 1000Full Up Enable Enable long
BCCX MTOPTOB
Komanoa Onucanue Pesrcum
show port all Tlokaszamv mexywee cocmosanue nopma Privileged EXEC

show port all
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Admin Physical Physical Link Link LACP Actor
Intf Type Mode Mode Status Status Trap Mode Timeout
0/1 Enable Auto 100 Full Up Enable Enable long
0/2 Enable Auto 100 Full Up Enable Enable long
0/3 Enable Auto 100 Full Up Enable Enable long
0/4 Enable Auto 100 Full Up Enable Enable long
0/5 Enable Auto 100 Full Up Enable Enable long
0/6 Enable Auto 100 Full Up Enable Enable long
0/7 Enable Auto 100 Full Up Enable Enable long
0/8 Enable Auto 100 Full Up Enable Enable long
0/9 Enable Auto 100 Full Up Enable Enable long
0/10 Enable Auto 100 Full Up Enable Enable long
0/11 Enable Auto 100 Full Up Enable Enable long
0/12 Enable Auto 100 Full Up Enable Enable long
0/13 Enable Auto 100 Full Up Enable Enable long
0/14 Enable Auto 100 Full Up Enable Enable long
0/15 Enable Auto 100 Full Up Enable Enable long
0/16 Enable Auto 100 Full Up Enable Enable long
0/17 Enable Auto 100 Full Up Enable Enable long
0/18 Enable Auto 100 Full Up Enable Enable long
0/19 Enable Auto 100 Full Up Enable Enable long
0/20 Enable Auto 100 Full Up Enable Enable long
0/21 Enable Auto 100 Full Up Enable Enable long
0/22 Enable Auto 100 Full Up Enable Enable long
0/23 Enable Auto 100 Full Up Enable Enable long
0/24 Enable Auto 100 Full Up Enable Enable long
0/25 Enable Auto Down Enable Enable long
0/26 Enable Auto Down Enable Enable long
0/27 Enable Auto 1000 Full Up Enable Enable long
0/28 Enable Auto Down Enable Enable long

* - Abonentckue Ethernet Bceraa Ha HaXOZSTCSI B COCTOSSHMU pabOThI, HE3aBUCHMO OT TOTO €CTh I CBsi3b Ha XDSL cTopoHe.

<unit/slot/port> - cnoco6 yka3zanus noprta uarepdeiica. I'ne unit — Homep ycTpoiicTBa B CTeKe, eciin
KOMMYTaTop He B CTEKe, TO MoJIe Unit He ykasbiBaeTcs. Slot — caoT uaeHTuduIupyer puzndeckoe
ycrpoiictBo B Habope i LAG(Link Aggregation Port) nnu nntepdeiic s mapupyrusanui., Port —

HOMCD (bl/ISI/ILIeCKOFO rnopra.

Hixe OpeACTABJICHBI KOMAaHAbI YIIPABJICHUA IIOPTAMHU.

Bxnrwuenue(Boiknouenue) nopma

Komanoa Onucanue Pesrcum
(als_sw) #configure Bxooum 6 pesicum konghueypuposarus Privileged EXEC
(als_sw) (Config)# Buibupaem nopm Config
interface 0/1
(als sw) (Interface 0/1)# |Brwouenue(svixnouenue) puwuyueckoeo nopma na |Interface Config
no shutdown (shutdown) unmepdgetice

Taxke MOXHO BKJIIOUUTH UJIM BBIKIIFOUUTH MOPTHI OJIHOM KOMaHI0M:
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Komanoa Onucanue Peorcum
(als_sw) (Config)#no shutdown Brarouenue(svikniouenue) ecex Config
all (shutdown all) nopmoe
Ynpaenenue pesrcumom Auto Negotiation
Onucanue Peorcum

Komanoa

Interface Config

(als sw) (Interface 0/1)#auto-
negotiate (no auto-negotiate)

Brrrouenue(sviknouenue) na
Quszuueckom nopmy unmepgeiica
peacuma Auto Negotiation

Taxoke MOXKHO BKJIIOUNTH WM BBIKITIOUUTH peskuM Auto Negotiation Juist BceX MOPTOB OJTHOU

KOMAaHJIOM:
Komanoa Onucanue Peorcum
(als_sw) (Config)#auto-negotiate Brarouenue(svikniouenue) na ecex Config
all (no auto-negotiate all) Qusuueckux nopmax unmepgeicos
peacuma Auto Negotiation
Ynpaenenue ckopocmoiro
Onucanue Pexum

Komanna

Interface Config

(als sw) (Interface 0/1) #speed

<10]100> <half-duplex|full-duplex> duplex na nopmy unmepdetica

Vkazanue CKopocmu u peacuma

Taxxe MOKHO YKa3bIBaTh CKOPOCTb AJId BCEX IMMOPTOB:

Pexum

Komanma Omucanue

Interface Config

(als_sw) (Config)#speed all <10|100>

<half-duplex| full-duplex> duplex na ecex nopmax

Vrkazanue CKopocmu u pescuma

5.4 YnpaenenHue xDSL nopmamu

ITo-ymomuanuto Bce XDSL nopTs! BBIKIIOUEHBI

Komanma Omucanue

Pexum
Privileged EXEC

#show xdsl interface

Tlokazamo meKyujee cocmosiiue nopma

(als_ sw)
<slot/port>
(als sw) #show xdsl interface 0/11

Getting xDSL interface information for line 11... OK
Running Showtime LO

8466

Line state
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Protocol. . v iiii ittt G.993.2 (VDSL2)
Profile. ... ittt iiiieenn. 17a

LoopbacKk. « oo e ettt e ettt e e e e Disabled
Upstream actial bitrate........... 30206 kbps
Upstream attainable bitrate....... 28866 kbps
Downstream actial bitrate......... 95803 kbps
Downstream attainable bitrate..... 91816 kbps

nmbo CoCTosAHNE BCEX NOPTOB:

(als sw) #show xdsl interface 0/1-24

Getting xDSL interface information for line 1... OK
Line state. ...ttt ittt nnnn Running Activation

Getting xDSL interface information for line 2... OK
Line state. ...ttt ittt Running Activation

Getting xDSL interface information for line 3... OK
Line state. ...ttt Running Activation

Getting xDSL interface information for line 4... OK
Line state. ...ttt ittt Running Activation

Getting xDSL interface information for line 5... OK
Line state. ...ttt Running Activation

Getting xDSL interface information for line 6... OK

Line state. ...ttt ittt nnnn Running Showtime LO
Uptime. v v vttt e e e e e e e e e e 7935

ProtoCol. vt ittt it i i G.993.2 (VDSL2)
Profile. . ittt 17a

LoopbacKk. « v v e ettt ettt e e e e e Disabled

Upstream actial bitrate........... 11826 kbps

--More-- or (qg)uit

Upstream attainable bitrate....... 11830 kbps
Downstream actial bitrate......... 42872 kbps
Downstream attainable bitrate..... 42804 kbps

Getting xDSL interface information for line 7... OK
Line state. ...ttt ittt nnnn Running Activation

Getting xDSL interface information for line 8... OK

Line state. ...ttt ittt Running Showtime LO
Uptime. v v vttt e e e e e e e e 8568

ProtoCol. vt ittt it i i G.993.2 (VDSL2)
Profile. . ittt 17a

LoopbacKk. « oo e ettt et e e e e Disabled

Upstream actial bitrate........... 33680 kbps
Upstream attainable bitrate....... 33376 kbps
Downstream actial bitrate......... 65702 kbps
Downstream attainable bitrate..... 66032 kbps

Getting xDSL interface information for line 9... OK

Line state. ...ttt Running Showtime LO
Uptime. v v vttt e e e e e e e e 8575

ProtoCol. vt ittt it i i G.993.2 (VDSL2)
Profile. . ittt 17a

--More-- or (qg)uit

LoopbacKk. « oo e ettt ettt e e e e e e Disabled

Upstream actial bitrate........... 40946 kbps
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Upstream attainable bitrate....... 34638 kbps
Downstream actial bitrate......... 98173 kbps
Downstream attainable bitrate..... 92368 kbps

Getting xDSL interface information for line 10... OK
Line state. ...ttt ittt Running Showtime LO
Uptime. v v vttt e e e e e e e e e e e e e 8576
Protocol......iiiiiiiiiiinnnnnnn. G.993.2 (VDSL2)
Profile. . ittt 17a

LoopbacKk. « oo e ittt e ettt e e Disabled

Upstream actial bitrate........... 35308 kbps
Upstream attainable bitrate....... 31033 kbps
Downstream actial bitrate......... 88065 kbps
Downstream attainable bitrate..... 84992 kbps

Getting xDSL interface information for line 11... OK
Line state. ...ttt Running Showtime LO
Uptime. v v vttt e e e e e e e e e e 8575
Protocol......iiiiiiiiiiiiinnnnnn. G.993.2 (VDSL2)
Profile. . ittt 17a

LoopbacKk. « oo e ettt ettt e e e e e Disabled

--More-- or (qg)uit

Upstream actial bitrate........... 30206 kbps
Upstream attainable bitrate....... 28862 kbps
Downstream actial bitrate......... 95803 kbps
Downstream attainable bitrate..... 91816 kbps

Getting xDSL interface information for line 12... OK
Line state. ...ttt Running Activation
Getting xDSL interface information for line 13... OK
Line state. ...ttt ittt Running Activation
Getting xDSL interface information for line 14... OK
Line state. ...ttt ittt nnnn Running Activation
Getting xDSL interface information for line 15... OK
Line state. ...ttt ittt Running Activation
Getting xDSL interface information for line 16... OK
Line state. ...ttt Running Activation
Getting xDSL interface information for line 17... OK
Line state. ...ttt ittt Running Activation

--More-- or (qg)uit
Getting xDSL interface information for line 18... OK
Line state. ...ttt ittt Running Activation

Getting xDSL interface information for line 19... OK
Line state. ...ttt Running Activation

Getting xDSL interface information for line 20... OK
Line state. ...ttt Running Activation

Getting xDSL interface information for line 21... OK
Line state. ...ttt ittt Running Activation

Getting xDSL interface information for line 22... OK
Line state. ...ttt ittt Running Activation

Getting xDSL interface information for line 23... OK
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Line state. .ottt ittt i i,

Running Activation

Getting xDSL interface information for line 24... OK
Line state.....oiiiiiiiiiiiinnn.. Running Activation

Bxnrwuenue(Boiknouenue) nopma

Komanna OmnuncaHue Pexxum
(als_sw) #configure Bxooum 6 pescum Privileged EXEC
KOHpu2ypuposamusi
(als_sw) (Config)# xdsl interface Buibupaem xdsl-nopm Config
0/1
(als sw) (xdsl: 0/1)#no Brrrouenue(svixnrouenue) scex xDSL-Interface Config
shutdown (shutdown) nopmoe

(als sw) (xdsl: 0/1)#shutdown
Stopping line 1... OK

(als sw) (xdsl: 0/1)#no shutdown
Starting line 1... OK

(als sw) (xdsl: 0/1)#

5.5 HasHa4eHue ip-adpeca ynpaeJsieHuUs1 U wiro3a

Kak yxxe ynomuHanocs, IP anpec ynpasieHens B KOHQUIypaluu M0 yMOTYaHUIO HE 3aJ1aH, €ro
HE0O0X0/IMMO HACTPOUTh, UCIIOJIB3Ys MOJKII0UeHUE K 010Ky pu nomornu COM-nopra.
[Tocne ycrienHoro BXo/ia B CHCTEMY HEOOXOUMO BBINOJHUTH CIIEIYIOIYI0 KOMaH/Y:

Komanna Ornucanue Pexum
(als_sw) #network parms 172.16.0.1 Hasnauenue adpeca ynpasnenus Privileged EXEC
255.255.0.0 172.16.0.1 c mackou noocemu
255.255.0.0

Jlnst mpocMoTpa HacTpoek uHTepdeiica ynpasieHusi, HE0OX0AUMO BBECTH KOMAH/IY:

(als_sw) #show network

Interface StatuUS. ..ttt ittt teneeenennns Always Up

I SN L oy Y = 172.16.0.1

Subnet Mask......i ittt i i i 255.255.0.0
Defaull Gateway ..o ettt ittt teeeeeeennnnenns 0.0.0.0

Burned In MAC AddresSsS. .. e ettt eneeeennneeeenns 00:13:AA:00:11:92
Locally Administered MAC addressS..........e.... 00:00:00:00:00:00
MAC AddressS TyP . e et e eeeeeeeeneeeesenneeesennns Burned In
Configured IPv4 Protocol.......iiiiiinneennnn. None

Management VLAN ID. ... .iiiiiiiiiinnneeeeeeeeeens 1
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Komanoa ona nacmpoiiku nonyuenusn IP aopeca om DHCP cepeepa

Komanma Omucanue Pexnm

(als_sw) #network protocol dhcp Brarouenue DHCP knuenma, ons Privileged EXEC
Hacmprioku unmepgbelica ynpasieHus

Ilocne BeIMONMHEHUS JaHHOM KOMaHIbI KOMMYTAaTop C6pOCI/IT NpeAbIAYIINC HaCTpOﬁKH n 6y,Z[CT

OCYIIECTBIATH 3aMpoc HacTpoeki uurepdeiica ynpasnenus y DHCP cepsepa.

Jlnst mpocMoTpa HacTpoek uHTepdelica yrnpasieHusi, HE0OX0AUMO BBECTH KOMAH/IY:

(als_sw) #show network

Interface StatuUS....v ittt ittt teneeenennns Always Up

I SN L oy Y = 172.16.0.1

Subnet Mask......i ittt i i i 255.255.0.0
Defaull Gateway. .ottt ii it teeeeeeennnnenns 172.16.0.254
Burned In MAC AddresSsS. .. e et eeeneeeennneeeenns 00:13:AA:00:11:92
Locally Administered MAC addressS..........e.... 00:00:00:00:00:00
MAC Address TyP . e ettt eeeeeneeeesenneeesennns Burned In
Configured IPv4 Protocol.......iiiiiiinieennnn. DHCP

Management VLAN TID. ...ttt eeeeeennnenennns 1

Ha3nauenue winroza no ymosiuanuro

JlokanbHas ceThb, B KOTOPOIl HAXOAUTCS CTAHIIMOHHOE 00OpYAOBaHUE U pabo4He CTaHIIUH, C
KOTOPBIX IPOU3BOIUTCS KOH(UTYPUPOBAHHE, MOXKET OBITh TIOCTPOEHA TAKUM 00pa3oM, YTO MEPBOE U
NocJIeIHUe HaXOAATCs B pa3HbIX cerMeHTax (mojcersix). [Ipu 3ToM moiceTn MoryT COeAMHSATRCS C
MOMOIIBI0 MapiIpyTu3atopa. B atom ciyyae Ha AJIC-24xxX HE0OX0IMMO HACTPOUTH «IILTIO3 MO
ymomuanuio» (default gateway), T.e. ykazaTh MapIIpyTH3aTop, 4epe3 KOTOPbIi yCTpOHCTBO OyneT

OTIPABJIATH OTBCTHI HA 3aIIPOCEHI C pa60‘-II/IX CTAHIIUH.

Komanna Onucanue Pexum
(als_sw) #network parms 172.16.0.1 Hacmpoiika unmepdgeiica Privileged EXEC
255.255.0.0 172.16.0.254 ynpaenenue, ykazanue IP, macku
noocemu u uLir3a NO YMOIUAHUIO

Jlnst mpocMoTpa HacTpoek uHTepdeiica ynpasieHusi, HE0OX0AUMO BBECTH KOMAH/IY:

(als_sw) #show network

Interface StatuUS. ...ttt ittt ieneeenennns Always Up

I SN [ oy Y = 172.16.0.1

Subnet Mask......ii ittt i i i e 255.255.0.0
Defaull Gateway. .o e it ittt ieeeeeeennenenns 172.16.0.254
Burned In MAC AddresSsS. .. e et eeeneeeenneeeeenns 00:13:AA:00:11:92
Locally Administered MAC addressS..........e.... 00:00:00:00:00:00
MAC Address TyP . e ettt eeeeenneeeesenneeesennns Burned In
Configured IPv4 Protocol.......iiiiiiineennnn. none

Management VLAN ID. ... .iiiiiiiiiinnneeneeeeeeens 1
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5.6 HasHa4deHue vlan ynpaeneHusi

(als_sw) #Vlan database Iepexooum 6 peacum Vian Config Privileged EXEC
(als_sw) (Vlan)#Vlan 100, 200 Cosoaem Vian Privileged EXEC
(als_sw) (Vlan)#exit Buvixooum uz pescuma Vian Config Privileged EXEC
(als_sw) #network mgmt vlan 100 Yemanoexa VLAN ynpasnenus Privileged EXEC

Jlnst mpocMoTpa HacTpoek uHTepdelica ynpasieHus, He0OXOAMMO BBECTH KOMAH/IY:

(als _sw) #show network

Interface StatuUS. ...ttt ittt tteeeenennns Always Up

I SN L oy Y = 172.16.0.1

Subnet Mask. .. .u ettt ittt ittt it 255.255.0.0
Default GateWay. .ttt it e eeeeeeeeeeennnnnns 0.0.0.0

Burned In MAC AddresSS. ...ttt eeennnnnns 00:13:AA:00:11:92
Locally Administered MAC addressS............... 00:00:00:00:00:00
MAC AddressS TyP . e ettt eeeeeneeeesenneeesennes Burned In
Configured IPv4 ProtoCol.......oeiiiiieinnneenn. None

Management VLAN TD. ..t iiiie e e s eeeeeeenoaaeeenns 100

5.7 Hacmpolka naposieu nonb3oeamersieu

Tabnuya 1: IlocnedosamenvbHocms Oeticmauti 011 HACMPOUKYU napo.ieli noivb3osameel

Komanna Onucanue Pexum
(als_sw) #configure Bxooum 6 pescum Privileged EXEC
KOH@Ueypuposanus
(als_sw) (Config)#username Co30aem u Hasnavaem napos Config
<username> password <password> level |noawszoseamento
15 0/1

5.8 Hacmpoika VLAN Ha nopmax

Jnst Toro uroObl HacTpouth VLAN Ha moprax, HE0OX0IuMO yKa3aTb cBU4Y, kakiue VLAN oH 1oJKeH
o0pabatbiBaTh. J{J151 3TOr0 HE0OXO0AUMO BBIMOIHUTH CIEAYIONTYI0O KOMAH/IbI:

Tabnuya 2: IlocnedosamenbHocms Oeticmauti 015 yKazanus cnucka oopabamvieaemvix VLAN

Komanna Onucanue Pexum
(als_sw) #Vlan database Ilepexooum 6 pesicum Vian Config Privileged EXEC
(als_sw) (Vlan)#Vlan 100, 200 Cosoaem Vian Privileged EXEC

(als_sw) (Vlan)#exit Buvixooum uz peacuma Vian Config | Privileged EXEC
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ITocne Toro Kak CIIMCOK 06pa6aTLIBaeMLIX VLAN YKa3aH, MOXHO Ha4YaTb UX HACTPaWBATh HaA IMOPTaX.

HpI/IMCp HaCTpOﬁKH MOJIb30BATCIIbCKUX TTOPTOB:

Tabnuya 3: Ilpumep HacmpoliKu NOIbL308AMENLCKUX NOPMOS (aAccess):

participation include 100

6 obpabomie Kaopos ¢
yemanosnennot memxou VLAN ID

Komanna Onucanue Pexum
(als_sw) #configure Bxoouwm 6 pesicum Privileged EXEC
KOHGhU2ypupoeanus
(als sw) (Config)# interface 0/1 Buibupaem nopm Config
(als sw) (Interface 0/1)#vlan pvid Yemanaenuseaem snauenue memku, Interface Config
100 Komopotl 6y0ym MapKupoeamvcsi
8xo0suUe Kaopvl
(als sw) (Interface 0/1)#vlan Onpeodensiem yuacmue unmepeticos | Interface Config
participation include 100 6 obpabomke Kaopos ¢
yemanoenennot memxou VLAN ID
Tabnuya 4: [pumep nacmpotiku uplink (trunk):
Komanna Onucanue Pexum
(als_sw) #configure Bxooum 6 pesicum Privileged EXEC
KOHGhU2ypupoeanus
(als sw) (Config)# interface 0/28 Buibupaem nopm Config
(als _sw) (Interface 0/28)#vlan Vkazvieaem unmepdgbeticy Interface Config
tagging 100 nponycKame Kaopwl ¢ YKA3AHHOU
memxoti VLAN ID
(als _sw) (Interface 0/1)#vlan Onpeoensiem yuacmue unmepgeticos | Interface Config

5.9 [Ipocmomp u coxpaHeHuUe meKyuweu KOHguaypayuu

Tabnuya 5: Komanowl 05 npocmompa u coxpaneHus mexkyujeti Konguzypayuu

nvram:startup-config

KOHuzsypayuu 6 cmapmosyio

Komanna Onucanue Pexxum
(als_sw)#show running-config Ilpocmomp mexyweii kongpueypayuu | Privileged EXEC
(als_sw) #copy system:running-config |Coxpanenue mexywet Config

6.

PCKUM PCAAKTUPOBAHHA, HAXXaB KHOIIKY

Hob6aBneHune 6noka B CYMO

Hns nobaenenus Onoka VDSL B cucteMy MOHHMTOPUHIAa HEOOXOAHMMO 3allyCTUTh INPOTPAMMY
AtsVisualCenter u BoiiTH B cucTeMy C IpaBaMu He HIDKE MHXKEHepa. 3aTeM HeoOXOJIUMO IMEeperTH B

B

i

Ilocne dyero mnepedauTe Ha BUJ, B KOTOPBIA
HeobxonuMo 106aBuTh O0510K. Eciiu Ha Buje emie He co3nanbl ctatuB U BYH, To co3naiite ux, KIMKHYB
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=mm| [BUHZO
Ha UXx I/I306pa)KCHI/IC BHU3Y DKpaHa ( n I), a IIOTOM Ha 00J1acTu BHUOA. IToToM KIMKHHUTE HaA

¥
I
3

nzoopaxennn VDSL (L), a zarem ma myxnom ciore xopsunbl (BYH). [lanee KIMKHYB HpaBoii
KHOIIKOM MBIIIM Ha CO3JaHHOW Iulatre, mponuceiBaeM ee IP anpec. g coxpaHeHUs CHEIIaHHBIX

&

N3MEHEHUH Ha)KMMAaeM KHOIIKY COXPaHHUTB ( ).
Ha camom Onoke Heo0XOIMMO HACTPOUThH OTIPABKY TPANoOB Ha cepBep MOHMTOpWHTA. [[ng sToro
HE00XOIMMO BBITIOJHUTH CIEAYIOIINE KOMaH/IbI:

Komanna Onucanue Pexxum
(als_sw) #configure Bxooum 6 pesicum Privileged EXEC
KOHGhU2ypupoeanus
(als_sw) (Config)# snmptrap public Buibupaem nopm Config
ipaddr 172.19.5.2

7. OOHoBneHue NO

O6noBneHus: mporpammHoro obOecnedenus VDSL2-24 ycTaHaBIMBAIOTCS TOJBKO IO CETH C
ucnoiab3zoBanueM npotokoia TFTP. IIpu 3Tom ycTpoiicTBO BRICTYIAaeT B KayecTBE KJIMEHTa, a paboyas
CTaHLUS, C KOTOPOU MPOM3BOIUTCS OOHOBIEHHE, — B KauecTBe cepBepa. CooTrBercTBeHHO, Ha [IK
JOJoKeH OBITh ycTaHOBJeH M 3amyiieH cepep TFTP, kotopsiit MokHO ckadaTh ¢ caiita «Kommanuu
AJICuTEK» (http://alstec.ru/mspu/prg/tftp.zip).

ITocne ycTaHOBKM cepBepa HEOOXOIMMO yKa3aTh €ro KOPHEBYIO TUPEKTOPHUIO, COJEPKUMOE KOTOPOM
Oyzner mOoCTymHO st 3arpys3ku. [l 3Toro HyxHO B MeHIO0 «File» BbIOpaTh NMyHKT «Configurey,
nepenTu Ha BKIaAKy « TFTP Root Directory» M yKa3aTh IUCK U AuUpeKkTopuro. Huke nmokasan npumep
JAHHOTO OKHA:

4'_5 TFTP server Configuration 5!

TFTP Root Directary. Security | Advanced Security Auto-EIoseI Log |

The TFTP Server can be configured to allow receiving of files
only, tranzmitting of files only, or allow both, transmitting and
eceiving.

£~ Receive anly

£ Transmit only

ak, Cancel Help

Pucynok 11: Hacrpoiika napamerpoB
6e3onacHoctu ceppepa TFTP

Kpome Toro, Ha Bkiajake «Security» HYKHO BbIOpaTh MYHKT «Transmit and Receive filesy, 1 TOTo
4TOOBI BKIIFOUMTH BO3MOKHOCTb MIepe/iaun 1 puema (aitioB ¢ cepBepa.
[TpousBens yka3zaHHbIE HACTPOWKH, OCTaBbT€ OCHOBHOE OKHO IPOTPaMMbI OTKPBITBIM.
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B BBIOpaHHYIO0 KOPHEBYIO TUPEKTOPHUIO CepBepa HYKHO CKONMUpPOBaTh (haitn o6HoBieHus. [locne atoro
HYXHO noakmouutbes K VDSL2-24 no npotokoiy telnet unn mo COM-nopTy, BOMTH B cUCTEMY U
BBITIOJIHUTH CIEAYIOLIYI0O KOMAaH]Y:

(als_sw) #copy Konuposanue ¢ TFTP Privileged EXEC
tftp://172.16.0.254/image _versionl0 image2 cepeepa paiina

image_versionl() emecmo

K image?2
(als_sw) #boot system image2 Vkazvigaem obpaz Privileged EXEC

Komopulii 6yOem 6b10pam
npu ci. 3aepysKe

(als_sw)#reload Ilepesaepyscaem nnamy | Privileged EXEC

BCTyI'IJ'IeHVIe M3MEHEeHUN B cuny I'IpOVISOVI,lJ,eT TOJIbKO NocCne nepe3arpys3ku.
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MpunoxeHune 1

Ha3HayeHue kOoHmMakmoe pa3sbema RJ-45

OOmwii Bug pazbema RJ-45 u po3eTku o1 HETo ¢ yKa3aHWeM HyMepaluy MpOBOJIHUKOB IIPUBEICHBI Ha

PUCYHKE HUXKE.

7654321 12345678

=

12345678

Pucynox 12: O0mmii B pasbeMa u po3eTKH

RJ-45

Pacnonoxenue IIPOBOAHUKOB JIJI1 MPAMOI0 Ka0es:

RJ-45 Ne Ne RJ-45
TX+ beno-opanxesslii| 1 1 |beno-opanxeBslii TX+
TX- OpankeBblil | 2 2 | OpanxeBblit TX-
RX+ beno-3enensnii| 3 3 | beno-3enenslii RX+
Cunnii| 4 4 | Cunuii
beno-cunuit| 5 5 | beno-cunun
RX- 3eneHsblil| 6 6 |3eneHslit RX-
beno-kopuuneBslii| 7 7 | beno-KOpu4HEBBI
Kopuunessbiii| 8 8 |KopuuneBslii
PacnonoxeHne NpoBOAHUKOB JJIs1 MePeKPeCTHOro Kaders:
RJ-45 Ne Ne RJ-45
TX+ beno-opanxesslii| 1 1 |beno-3enenslii RX+
TX- OpankeBblil | 2 2 |3eneHslii RX-
RX+ beno-3enensnii| 3 3 | beno-opanxeBblii TX+
Cunnii| 4 4 | beno-Kopu4HEBBIN
beno-cunuit| 5 5 |KopuuHeBslii
RX- 3eneHslil| 6 6 | OpaneBblit TX-
beno-kopuuneBslii| 7 7 | Cunnit
Kopuunessbiii| 8 8 |beno-cunuit
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MpunoxeHune 2

Ha3HayeHue koHmakmoe 96-KOHmMmakKmHoz20 pa3bemMma

Pucynok 13: HazHayeHue KOHTAKTOB Ha

pazbeme
A B _C L A B - C

+60B VESL 0 1 l)SL 12 VESL 13 1
+60B VDSL 0 2 VDSL 12 VDSL 13 2
-6(13 VESL 1 4 VESL 14 4
-60B VDSL 1 5 VDSL 14 5
6 6

- -
VDSL 2 7 VDSL 15 7
VDSL 2 8 VDSL 15 8
9 9
VDSL 3 10 VDSL 16 10
VDSL 3 11 VDSL 16 11
- 12 - 12
VESL 4 13 VESL 17 13
VDSL 4 14 0SeR_TXDP VDSL 17 14
- 15 0SeR_TXDN - 15
VESL 5 16 0SeR RXDP VESL 18 16
VDSL 5 17 0SeR _RXDN VDSL 18 17
- 18 1SeR_RXDP - 18
VESL 6 19 1SeR RXDN VESL 19 19
VDSL 6 20 1SeR_TXDP VDSL 19 20
- 21 1SeR_TXDN - 21
VDSL 7 22 VDSL 20 22
VDSL 7 23 VDSL 20 23
24 24
VDSL 8 25 VDSL 21 25
VDSL 8 2_6 VDSL 21 2_6
- 27 - 27
VESL 9 28 VESL 22 28
VDSL 9 29 VDSL 22 29
i)SL 11 VESL 10 31 VESL 23 31
VDSL 11 VDSL 10 32 VDSL 23 32

BEPXHWI PASLEM HVXH PASHEM
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NMpunoxeHune 3

Ha3HayeHue koHmakmoe padbema RS-232 (COM)

OO6mwmii Bua pazbema RS-232 ¢ yka3zanueM Hymepanuu NpoBOJAHUKOB U UX Ha3HAYEHHEM IPHUBEIEH Ha
PUCYHKE HUXKE.

DSR /{;E) -
B

RTS ?O ZO "

CTS BO SO "

il & 4@ DTR
%GND

Pucynok 14: Pazsem RS-232 (COM)

Jlnis coequHeHHs ¢ OJIOKOM HCTIONB3YeTCs OOBIYHBIM HYJIb-MOAEMHBIN Kabenb ¢ 9-pin pazpeMaMu co
CHEAYIOLIEN pacalKou:

Pa3zbem 1 |Pazbem 2
2 -RX 3-TX
3-TX 2 -RX
5—GND |5-GND
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8. TexHuueckas nogaepxkKa

[Tocnennue Bepcuu 110 u mokymMeHTalMi0 MOXHO ToyduTh Ha web-caiite «Komnanuu AJICHTEK»:

http://www.alstec.ru
KiueHThl MOTYT CBSI3aThCSl CO CIYXOOH TEXHMYECKOW TMOIJEPKKUA IO DJICKTPOHHON IOYTe WU

TenedoHy.
Anpec 37eKTPOHHOM MOUTHI: support@alstec.ru
TenedoH ciykObl TEXHUUECKON TOJICPIKKH: +7 (8452) 79-94-99

Bpems paboThl ciry>k0bl TeXHHUECKOH moaaepkKu - ¢ 8:00 1o 17:00 (1o MOCKOBCKOMY BpEMEHH )
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JIuct peructpanuyu U3MEHEHUN

Howmepa nmuctoB (cTpanuir)

M3m

M3MeHEeHHBIX

3aMeHEeHHBIX

HoBeix

AHHYHpO-
BaHHBIX

Bcero
JIICTOB
(cTpanui)
B JIOKyM

Ne
JIOKyMEHTa

Bxogsmit No
COMPOBOTUTEITH
HOTO JIOKYM U
ara

Tlomm

Jlara






