[MpoMbIWNEeHHbIe KOMMYTaTOPbI
cepum «Tona3»

PykoBoAcCTBO NO 3KcnfyaTauum
AKIMN.465615.003-01 P3O

Pepakunsa 1.3, 21.12.2021


mailto:info@angtel.ru

Pykosodcmeo ro akcrisyamayuu 5KI11.465615.003-01 PO

CopepxaHue
[T ST 1= X 4
L HAABHAUEHME ...ttt e e e e e et ettt e e e e e et e e e e e b e e e e e e e e e e e rena s 5
1.1 PU3NYECKME YCTIOBUA MPUMEHEHUIS ...ieeeeeeieeiiiiiiae e e e e e eeeeettanaa e e e e e e eeeeeeatan s e e e e e e eeeeesnnnnnnes 6
2 TEXHUUECKME [AHHDIC .. cuueuitneeneiteeeneeasetetas et et s easea s s eas st s easea st sea st sensss st sensstnsenrerresnsenes 7
2.1  KOHCTPYKTUBHOE UCTIONTHEHUE ....ceeviiiiiiiiiiiiiiiieieteeeeeeeeeeeeeteeeteeeeeeeee et eeeeeeeeeeeeeeeeeeeeeeeeeeeees 7
2.2 OYHKUNOHATBHBIE XAPAKTEPUCTUKM ....ceeeeeeeiiiiieeeeeeeeeeeeastanseeeeaeeeeeassnnnseaeeeeeeesssnnnnnnns 10
2.2.1 O6Lwme XapaKTEPUCTUKN KOMMYTATOPOB ...cceeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeaaeaaaaeeaaeaeaaaaaaaaeaeaaaens 10
2.2.2 MHoroagpecHas paccbifika - MUIICAST..............uuiiiiiieiieiecc e 10
2.2.3 BuptyanbHble nokanbHble CETU VLAN ... 10
2.2.4 KauvecTtBo 0bcnyxuBaHusa QOS 1 ynpaBneHne nponyckHOm CnoCoBHOCTBIO .............. 10
2.2.5 TlpeOOTBPALLEHNE METEID B COTM ..cuuuuuieiiiiieeeeiitiieeeeeatiaeeeeestieeseestaneeeesssaeeseesnnaeaeens 11
2.2.6 BEBOMACHOCTD. ...cciiiiiiiiiiti ettt e e e ettt e e e e e et e e et a e e e e e e eeenee 11
A A Ay o T=T = TN 1 F= W o= T = T o] = PPN 12
2.2.8 YTIPABIIEHNE N MOHUTOPMHT ..eevviieeiiiiieeeeetteeeeeesteeeesassaeesessssaeseessanaeaesssaaeaesssnaaeeens 12
2.2.9 COBMECTUMDBIE SFP TPAHCUBEPDI ....uuuuiiieeeieeeiiiiiiaeeeeeeeeeeetannnnseeeeseeeenssnnnnneaeeeseeeennes 12
G C T3 1= YT o o)y | = 1 1= YU 13
2.3.1 JnekTponuTaHne KOMMYTaTOpPOB KOHCTPYKLUMU HA DIN-PENKY .........ccevvuveiiieeeeereeennnns 13
2.3.2 JnekTponuTaHme KOMMYTaTOpPOB KOHCTPYKLMU B CTOMKY 19 ..o, 13
2.3.3 JnekTponuTaHue NpPOMbILLSIEHHbIX KOMMYTaTOPOB KOHCTPYKLMU HA MOHTaXHYHO
=T T=Y =P RPPPTTRRPI 14
2.4  YCTOMYMBOCTb M MPOYHOCTb annapaTypbl K BO34ENCTBUIO KNUMATUYECKNX U
MEXAHNUECKUX (DAKTOPOB ... ttettueeeettuiteeseetteeeeeasaneeesesssn s eeeesssn s eeeessanaeeesssnaaeeesssnseeeessnnaaeeessnns 14
2.5 ONEeKTPOMArHUTHAS COBMECTUMOCTD ...ccvvvevirriuneeeeeeeeeeeensnnnnseeeeeeeeeenssnnnnnasaaeeseeesssnnnnnnns 15
2.6 CootBeTcTBME TPEOOBAHNAM TEXHUKN BEBOMACHOCTM ..o e e 16
A A o F= Y2 T= G2 [ Yo 1 >SRN 18
I (oY 13 31T g 1 T T PP 19
VAR A oa o To [ox 1= To I I o Y- oo s = 20
4.1 KOHMUrYPUPOBAHNE U YIIP@BITEHME ....cevvinieeeiiiieeeeetiieee ettt e e e e eaan e e e eesa e e s e easan e e eeesaneens 20
4.1.1 TlogkrnoyeHne K KoMMyTaTopy No NPOTOKONY telnet. ... 20
4.1.2 TlogkntodeHue kK kommyTtaTtopy Yeped WEB-MHTEPAIENC.........coevvviviiviiiiiiiiiiiiee e, 21
4.1.3 KOHCONbLHOE MOAKITHOYEHNE K KOMMYTATOPY ..ceiviiiiiiiiiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 21
4.1.4 Tlogkno4eHne K KOMMYTaTopy MO NPOTOKONY SSH.......cooiiiiiiii e, 23
4.1.5 MOHUTOPVHI N KOHUIypupoBaHue kommyTtaTopa no npotokonly SNMP................... 24
4.1.6 YnpasneHue noacucTeMom POE/POE+ ........ccccooii i 24
N o b= KT = LR Y o =y o o o = 28
4.2.1 HasHayeHue NopTOB KOMMYTATOPOB KOHCTPYKUMKN HA DIN-PEnKY........ccoeevvvviieeeennnnn, 28
4.2.2 HasHa4veHue NopToB KOMMYTATOPOB KOHCTPYKLUMU B CTOMKY 19 ..o, 30
4.2.3 HasHayeHue NopTOB KOMMYTATOPOB KOHCTPYKUNN HA MOHTAXHYIO MaHEesb................ 31
4.3 HasHayeHMe N COCTOAHNE NHOMKATOPOB ....cccuuuneeeertineeeeeiiieeeeetnneeeeesnnaeeeesnnneeeeesnnnnns 32
4.3.1 Ha3sHadeHune n CoCTOSAHME MHANKATOPOB KOMMYTaATOPOB Ha DIN-penky .................... 32
4.3.2 HasHadeHune n coCTOSAHMEe MHAMKATOPOB KOMMYTATOPOB B CTOMKY 19°.........coovviinnnnn. 33
4.3.3 HasHayeHue 1 COCTOAHNE MHOMKATOPOB KOMMYTATOPOB HA MOHTaXHYO NaHers .....35
R I (oY 14 [ To LS T=T T = 36
4.4.1 TloaKntoYEHNE MUTAIOLLETO HAMPSIKEHMS .oouuiiiiceiieeeeeeee e e e e e et e e et e e et e e eaa e e eanas 36
o W (oY a Y Td [ o L T o1 = (o] o 1 o= PP 36
5 OBCNYKUBAHUE M PEMOHT ... eeee e 37
5.1 YcTpaHeHne BO3MOXHBIX HEUCTIPABHOCTEM .....uuiieeeeieeiiiiiiiiiaeeeeeeeeeeattnnnseeeeeeeeeesnnnnnnnns 37
I \Y/ =1 o174 ] o To ] =1 = TP 38
7 YKA3@HUA MEP BEBOMACHOCTM ....ceeeeeeee e eee e e e e 38
I I (o] o) 2T (o] QY o3 r= 1 o] = PP PP PPPPT 38
I I (oY (o) o)1 = Il o 1= o ) YU RPTR 39
O I I (oY o3 =VaTo] QoY= ToTo ) 1= [PPSR 40



Pykosodcmeo no akcrisyamauyuu SKr1.465615. 003-01 PO

11 YKA3aHUS MO SKCTUTYATALMM ...uueeeeeeeeiiiiiie e e e e e e eeeeetttaas e e e e e e e eeeasbsn s e e e e e eeeessban s e eeeeeeeeessnnnnnnss 41
12 TPaHCMOPTUPOBKA N XPAHEHMUE ......ccuunieereeeitieeeeteeeateee et e e et e e et e esaa e eateeesaeeeaneesaneeesnaeennns 42
RSB =T o T= 1 I e Tk o] =] =Y 1L PP 43

MpunoxeHune. OnMcaHve kKoMaHg ynpaBneHns KOMMYTaTopoB « Tonas»
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BBepeHue

HacTosiLee pykoBOACTBO MO 3KCnyaTauum pacnpocTpaHsaeTCs Ha NPOMbILLNEHHbIE
kommyTaTopbl Ethernet L2+ cepun «Tonasy.

K paboTte ¢ annapaTypon gomnyckalTcs nuua, U3yymBLUME HACTOSILLYIO MHCTPYKUMIO, a
TaKke npolwealme MeCTHbI MHCTpyKTax no 6e3onacHoctn Tpyda. K TexHuyeckomy
o6cnyXnBaHMo, HanagoyHbiM paboTaMm W PEeMOHTY [OonyckaeTcsi onepaTvBHO-PEMOHTHbIN
nepcoHar, UMeLLMiA KBanMuKaLMOoHHYO rpyrnny no anekTpobe3onacHOCTU He HUXe TpeTben.

BHumaHue! lNeped HaYyasioM ycmaHOBKU U 80 epeMsi IKCrlyamayuu annapamypa
dosmkHa 6b1mb NOOKI0O4YeHa K KOHMYypy 3a3emrseHust!
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1 Has3HauyeHue

MpoMbILLNIEHHbIE KOMMYTATOPbI Cepun «Tonas» npegHasHavYeHbl 418 peLleHns
LLIMPOKOro Kpyra 3afady rno nocTpoeHuto TexHosorndyeckux ceten Ethernet tunnyHo B
cnegyrowmx obnacrax:

- HaJeXHble NPOoMbILSIeHHble MHPOPMaLMOHHbIE CeTU, aBTOMaTU3auUnsa NpomM3BoaCTBa,

- CUCTEMbI YNpaBeHns Ha BCEX BUAaxX TpaHCcnopTa, BKAYas TpybonpoBOAHbIN,

- CUCTEeMbl OXpaHbl U BUAeoHabnogeHus,

- NHpacTpyKTypa ceTen GecnpoBoAHOro AocTyna B Ny6NYHbBIX MecTax U Ha
TpaHcropTe,

- ANeKTponNuTaHue NOAKIYaeMbIX CETEBbIX YCTPONCTB C NOMOLLLI0 TexHonornn PoE;

a Takke B Apyrnx obnacrax.

Moaundumkaumm NpoMbILLNIEHHBIX KOMMYTaTOpPOB « Tonasy» npueefeHsl B Tabnvue 1.1.

Tabnuua 1.1 - Moandmkaumm NPOMbILLIIEHHBIX KOMMYTaTOPOB « Tonasy

CeTteBble nHTepdencol P M
Ne B T.u.| Bromker Tun Murta- €3€pB. Ot
HaunmeHoBaHve . Down- nuTaHue, | HOCTb,
n/n Up-link X PoE/ | PoE, BT | KoHCTpyKuuu Hue, B
link B BT
PoE+
1 |Tonas-20-8E 2xXSFP 8xFE - - Ha DIN-periky 24 24 8
2 |Tonas-20-8E8P 2xSFP 8xFE 8 0o 240* | Ha DIN-peiiky | 48, 54 48, 54 9
3 |Tonas-40-8E AXSFP 8xFE - - Ha DIN-periky 24 24 9
4 |Tonas-40-8E8P AXSFP 8xFE 8 0o 240* | Ha DIN-peniky | 48, 54 48, 54 10
5 |Tonas-2C-24E-BT 2xComboGE |24xFE - B cTonky 19'/1U | ~220 12 14
+ 2xSFP
6 |Tonas3-2C-24E/24 2xComboGE |24xFE| - - B cTonky 19°/1U 24 24 14
+ 2xSFP
7 |Tonas-2C-24E24P-T |2xComboGE |24xFE| 24 360* B cTonky 19'/1U | 48, 54 - 17
+ 2xSFP
8 |Tonas-4C-24E-BT 4xComboGE [24xFE| - - B cTomky 19'/1U | ~220 12 16
9 |Tonas-4C-24E/24 4xComboGE [24xFE| - - B cTonky 19'/1U 24 24 16
10 |Tonas3-4C-24E24P-T |4xComboGE [24xFE| 24 360* B cTovky 19'/1U | 48, 54 - 19
11 |Tonas-10-8E-T 1xSFP 8xFE - - Ha MOHTaXHY0 24 - 9
naHenb

lMpumevaHus:

1 * - onpedensemcsi BHeWHUM UCMOYHUKOM MUMaHUs.

2 MakcumanbHas nompebnsemas mouwHocme ripusedeHa 6e3 yyema onmu4yecKux
mpaHcusepos u PoE.

3 ComboGe — kombuHuposaHHbIt nopm 1000Base-X u 1000Base-T ¢ npuopumemom
pabombl onmuyecko2o mpaHcueepa.

4 FE — meodHbie nopmei Fast Ethernet 10/100Base-TX.
5 SFP — crnom 0na ycmaHoeku mpaHcusepa 1000Base-X.

MpOMbILLINEHHBIE KOMMYTATOPbI «TONas» BbIMyCKalTCS B CreayloWwmux BapyaHTax

KOHCTPYKTUBHOIO UCMOJSTHEHUS:
- MmeTannuyeckuu kopnyc IP30 gns yctaHosku Ha DIN-penky, pucyHok 2.1;
- MeTannuyeckun kopnyc IP30 ons ycTaHOBKU B CTaHOAPTHYO 19-010MMOBYIO CTOMKY
EBpomexaHuka, pucyHOK 2.2;
- NI1IAaCTUKOBLIN Kopnyc IP65 aAna yCTaHOBKM Ha CTEHY UM MOHTaXHYHO NaHerb

obecneunBaeT 3alUMTy OT NPOHUKHOBEHMWS BHYTPb MbIfM U BRaru, pUcyHok 2.3.
S
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KommyTaTopbl «Tonas» MoryT pabotaTtb B TSBKENMbIX MNPOMbILLIEHHBLIX YCIOBUAX, UMEHT
BbICOKUI YPOBEHb 3aLUMTbl OT 3NEKTPOMArHUTHLIX MOMEX U 3MEKTPUYECKUX Pas3psiaoB, a Takke
paboTaloT B LUMPOKOM AunanasoHe TemnepaTyp.

MpOoMbIWEHHbIE KOMMYyTaTopbl «Tonas» NMPUMEHSIIOTCA COBMECTHO C 060pyaoBaHMEM,
napameTpbl MHTEPENCOB KOTOPOIrO COrMacytoTcsl ¢ TPe6oBaHNSIMM HACTOSILLLErO AOKYMEHTA.

1.1 Qu3su4veckue ycriogusi MIPUMEHeHUs

Knumatuueckne ycnoBus akcnmyaTaumm NPOMBbILNIEHHbIX KOMMYTaTOpOB « Tonasy:

— TemnepaTypa OKpyxatoulen cpeabl oT MuHyc 40 °C go nntoc 75 °C
— OTHOCUTENbHas BaXXHOCTb BO3ayxa oT 98 % 6e3 obpa3oBaHus kKoHAeHcaTa
— aTtMocdepHoe gaBneHue 450 - 780 MMm pT. CT.
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2 TexHuU4Yeckue AaHHbIle

2.1 KoHcmpykmueHoe ucrnosiHeHue

KommyTaTtop «Tona3» koHCTpykumMn Ha DIN-penky (pucyHoK 2.1) BbINOMHEH B MPOYHOM
MeTannmnm4eckom Kopnyce co cteneHbto 3awnTbl IP30.
MabapuTHble pasmepbl (wunpwuna/rnybuHa/BbicoTa) " BEC (He Gonee):
74MmMm/121MMm/157Mm, 1,5kr.
74
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PucyHok 2.1 — BHewHui Bug kommyTtaTtopa Tonas-40-8E, a) Bua cnepeawn, 6) Bug ceepxy, B)
n3omMmeTpuyeckas npoekuns
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[MpombiwneHHble kommyTaTopbl Tonas-2C, Tonas-4C BbINOMHEHbI B MeTanfin4eckom
kopnyce Tunopasmepa 1U / 19, npegHasHayeHHOM [ONA YCTAHOBKM B CTaHOapTHyw 19-
OIOVMMOBYIO CTOMKY EBpomMexaHuka nnu B COOTBETCTBYHOLLUMA TENEKOMMYHUKALMOHHBIA LWKad.
BHewHnn B4 koMMyTaTopoB NokasaH Ha npumepe Tonas-4C-24E-BT, pucyHok 2.2.

Pasbembl nHtepdencos Ethernet tuna RJ-45, SFP, pasbeM nHTepgenca ynpasneHns
Console RS-232 Tuna DB-9 BbiBegeHbl Ha MepeHio MNaHenb YCTPOWCTBA, pPas3béM
3MIEKTPONUTaHNA N pasbeM PE3EPBHOrO NUTaAHUS — Ha 3a4HIOK NaHernb.

MabapuTHble pa3mepsbl (LnpuHa / rnybuHa / BbicoTa) u Bec (He Gonee):

482 mm [ 152 mm / 44 mm, 2,5 Kr.

[@D)] AHICTPEM.
Tonas-4C-24E

©

@ 2 4 (] I 10 12 14 16 18 20 22 24  GEIF  GEIT  GE2F GE3F GE3T GE4F
D J; CONSOLE |1 ‘ 3| 5 _7{ ‘9| 1|| ‘u| |15 ‘11 ‘1s| |zm‘ 23 @

PucyHok 2.2 — BHewHuit Bug kommyTaTtopa Tonas-4C-24E-BT
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[MpomblwneHHbIn KoMmyTaTtop Tonas-10-8E-T BbINOMHEH B MiacTMKOBOM KOpryce Cco
cTeneHbio 3awuTbl IP65, obecnevmsaroiemM 3awimMTy OT NPOHMKHOBEHWS BHYTPb Mblfv U Briaru,
1 NpeaHa3Ha4YeHHOM 4151 pa3MeLLEeHMS Ha CTEHE UMM HA MOHTaXXHOW NaHenu, pucyHok 2.3.

MabapuTHble pa3mepsbl (LnpuHa / rnybuHa / BbicoTa) u Bec (He bonee):

190 mm / 197 mm / 55 mm, 1,0 «r.
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PucyHok 2.3 — BHewHWin BMA4 kommyTaTopa Tonas-10-8E-T
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2.2 ®yYHKUUOHalIbHbIE XapaKmepucmuKu

2.2.1 O6bwme xapakKTepMCTUKM KOMMYTaTOpPOB
Bce MoAenn KOMMyTaTopoB obecneumBatoT CKOPOCTb KOMMYTaLUuun npu NonHomn 3arpyske

Tpadmnkom ogHOBPEMEHHO BCEX NOPTOB KOMMyTaTopa. ObLme XxapakTepUCTUKM KOMMYTaTOpOB
npuBegeHsl B Tabnuue 2.1:

Tabnuua 2.1
Ne | XapakrepucTtuka 3Ha4veHne 3Ha4veHne
n/n
1 Pasmep Tabnuubl MAC agpecos 16K
2 KonnyectBo aktmBHbIX VLAN 4K
3 | MakcumanbeHbIn pasmep Jumbo-tpenmos 9216 6ant
4 | Konn4ecTtBo NpUOPUTETHLIX ovepesien Ha NopT 8
5 | Konnyectso rpynn B Tabnuue IGMP snooping 512
6 | KOHCONbHbLIN nopT RS-232

2.2.2 MHoroagpecHas paccbinka - Multicast

e YnpasneHne MHoOroagpecHoiMu paccbifikamm — ¢ nomouwbto IGMP snooping v1/v2/v3,
MLD snooping v1/v2.

OrpaHnyeHne makcMmanbHOro konuyecTesa multicast-rpynn Ha noprTy.

Moppnepxka IGMP-npocunen, 0o 24 He3aBUCMMO Ha KaxKabl NOPT.

dyHKumMsa Fast Leave Ha ocHoBe noprTa.

dyHKumMsa Fast Leave Ha ocHoBe MAC-agpeca.

Hanunuyune BblgeneHHoro VLAN gna MHoroagpecHon paccblinku - Multicast TV Vian.

2.2.3 BuptyanbHble nokanbHble cetn VLAN

Mopnepxka VLAN obecneunBaetcs cnegyowmnmMmm BO3MOXHOCTAMM:

4K HesaBmcumbix VLAN,

VLAN Ha ocHoBe nopra,

VLAN Ha ocHoBe meTok 802.1Q,
VLAN Ha ocHoBe MAC-agpeca,
VLAN Ha ocHOBe npoTOoKosa,
VLAN Ha ocHoBe IP-agpeca,
ronocoson VLAN,

nsonsaums sHyTpmn VLAN (Private VLAN),
BnoxeHHble VLAN (Q-in-Q),
nogaepxka npotokona GVRP,
VLAN Mapping.

2.2.4 Ka4yectBo obcnyxuBaHua QO0S 1 ynpaBneHue nNpornyckHon cnocoo6-
HOCTbIO

MpenycmoTpeHbI crieayoLine BO3MOXHOCTH:

4 oyepean Ha noprT,
nogaepxka npunoputesaumm 802.1p, ToS/DiffServ,
MexaHu3Mbl 06paboTkun odepenen:
v’ cTporas npuoputesauus SP,
v B3BelLeHHas kpyroBasi Bbibopka WRR,
KOHTposib broadcast/multicast/unknown unicast Tpaduika,
yrnpaBneHne NponyckHOM CNOCOBHOCTBIO AN BXOASALWEro U Ucxoasuiero Tpaguka ¢ warom
64 Kéur/c.

10
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- QoS Ha ocHoBe:

nopTa KOMMyTaTopa,

VLAN ID,

npuopuTeTHbIX odepeaen 802.1p,
MAC-agpeca,

Ether Type,

agpeca IPv4/v6,

meTkn DSCP,

nopta TCP/UDP,

TMnNa NpoTokona,

nonen IPv6 npotokona,

- MapkumpoBka/nepemapkupoBka MeTok npuoputeta 802.1p
- MapkupoBka/nepemapkuposka meTok DSCP

AN N N N N N NN

2.2.5 MpepoTBpalleHne netesnb B CeTH

MpenycmoTpeHa nogaepxka:
- npoTtokona STP 802.1d,
- npotokona RSTP 802.1w,
- npotokona MSTP 802.1s,
- byHKumn STP PortFast,
- (pyHkumn STP Root Guard,
- dyHkumn STP BPDU Guard,
- unbTpaumm BPDU-nakeToB,
- (pyHKUMM OBHapy>XeHUsa neTernb Ha NopTax KOMMyTaTopa,
- npotokona UDLD.

2.2.6 besonacHocTb

[MpenoycMoTpeHbl criegyrouime BO3MOXHOCTH:
- ayTeHTUduKauma no nopty 802.1x:
v/ Ha OCHOBe nopTa,
v" Ha ocHoBe MAC-agpeca,
- ayTeHTuukauyusa no npotokosiam RADIUS, TACACS+,
- aKKayHTMHI BBOOAMMbIX KOMaHg no npotokonam RADIUS, TACACS+ u Syslog,
- WEB-ayTeHTUdunkaums.
- nogaepxka 512 npaswn cnnckoB A4ocTtyna,
- nopaepxka cnuckos goctyna MAC ACL Ha ocHoBe:
v" npuoputeta 802.1p,
v VLAN ID,
v MAC-agpeca,
v’ Ether Type,
- nopaepxka cnuckos goctyna IP ACL Ha ocHoBe:
agpeca IPv4/v6,
meTkn DSCP,
Tuna NPoOTOKONa,
TMna coobueHns npotokona ICMP,
Koga coobueHns npotokona ICMP,
TMna coobuieHns npotokona IGMP,
nopta TCP/UDP,
¢onara TCP,
noneun npotokona IPv6,
- byHKuma Port Security,
- OYHKUMS OrpaHUYeHna MakcumanbHoro konndyectsa MAC-agpecoB Ha nopT,
- PPPoOE snooping,

LU

11
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PPPoE+ (PPPOE Intermediate Agent) (npousBonbHoe 3agaHue B dpopmaTte ASCII cTpokm
ANs KaKaoro nHtepdenca),

DHCP snooping,

DHCP snooping ¢ onuuei 82 (npousBonbHoe 3agaHve B dopmaTte ASCII ctpoku ans
Kaxkgoro nHtepdenca),

static IPFMAC binding,

ARP inspection,

IP Source Guard,

npenoTeBpaLleHue atak DoS,

dyHKumMoHan 3awutel CPU KommyTaTOpa,

MOHUTOPUHT CPU.

2.2.7 Arperauus kaHanoB

Bo3moxHocTH no arperaumm KaHarioB:

MakcumarbHO€e KONM4eCcTBO rpynn arpermpoBaHHbix kaHanos 802.3ad - 8,
MaKcMmarnbHOe KONMYEeCTBO NOPTOB Ha KaHan - 8,
Static Aggregation (Port Channel),
LACP,
anroputMm 6anaHCUMpPOBKM Harpy3kn Ha OCHOBE:
v IP-agpeca,
v MAC-agpeca,
v TCP/UDP-nopra.

2.2.8 YnpaBrneHue u MOHUTOPUHT

I'Iop,p,epmmsaemee NPOTOKOJIbl N BOSMOXHOCTMU:

Telnet,

SSH,

SNMP v1/i2/v3,

SNMP trap (nHOuBUOYyanbHO HacTpamBaemas Ans kaxgoro noprta nocbinka SNMP trap no
N3MEHEHNIO COCTOSHUSA),

dopmupoBaHne SNMP Trap no cpabaTbiBaHUIO BHELLUHNX OATYMKOB,
MOHUTOPWHI BHYTPEHHEN TeMmnepaTypbl KOMMYyTaTOpa,

dyHkumna MAC Notification,

Web (http, https),

KOHconb RS232,

RMON,

LLDP,

DHCP Server,

DHCP Client,

ABTOKOHUrypmposaHue no onumm DHCP

DHCP Relay (option 82),

DHCPv6 Option 37, 38,

DHCPvV6 Relay,

Port Monitoring (3epkanupoBaHue nopTos),

Syslog,

obHoBneHne «npowmnskny MNM3Y kommyTaTopa u ero koHdurypaumm no HTTP, FTP n TFTP,
0BHOBNEHNE «NPOLLMBKMY Yepe3d X-modem.

2.2.9 CoBmectumble SFP TpaHcuBepbl
KommyTatopbl «Tonas» coBMeCTMMbl C BOMbLUIMHCTBOM CTaHAapTHbIX SFP TpaHcuBepoB

1000Base-X, noctaBngemMbIX CTOPOHHUMU MPOM3BOANTENAMU, paboTatoLmx No 0AHOMOOBOMY
NN MHOrOMOAOBOMY BOSIOKOHHO-ONTUYECKOMY Kabento.
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[MponsBoguTenb KOMMYTaTOpPoOB «Tonas» And npuvemonepegayn no OAHOBOSIOKOHHOMY
OQlHOMOJOBOMY Kabernio C pasgeneHnem no [AfMHE BOJSIHbl PEeKOMeHAyeT MCnonb3oBaTb
cnegywoumne nocraensemMole um TpaHcmeepbl 1000Base-X:

- AT-SM-W531G-LC-10-I — nepegada Ha anivHe BorHbl 1550 HM, npnem Ha 1310 HMm,

pasbem LC,

- AT-SM-W351G-LC-10-I — nepegada Ha anvHe BorHbl 1310 HM, npuem Ha 1550 HMm,
pasbem LC,

- AT-SM-W531G-SC-10-I — nepegaya Ha gnvHe BonHbl 1550 HM, npuem Ha 1310 Hm,
pasbem SC,

- AT-SM-W351G-SC-10-I — nepegaya Ha gnvHe BonHbl 1310 HM, npuem Ha 1550 Hm,
pasbem SC.

O6Lume xapakTepUCTUKN TPaHCUBEPOB:
- NpegenbHoe paboyee paccTosiHue - 10 km

- pabounn TemnepaTypHbIN gManasoH - oT MuHyc 40 go + 75 °C,
- nogaepxka DDM cornacHo cneundukaunm SFF-8472.

2.3 dnekmponumaHue

2.3.1 dnekTponuTaHue KOMMYTaTOpPOB KOHCTPYKLMUM Ha DIN-penky

HomuHanbHoe BXoQHOE HanpshKeHne nuTaHus:

- 6e3 PoE: 24 B,
- PoE (ctangapt IEEE 802.3af, makcumansHo 15.4 BT): 48 B,
- PoE+ (ctangapt IEEE 802.3at, makcnmaneHo 30 BT): 54 B.
Honyctumble npeaensl UAMEHEHUST HANPSHKEHUS:

- 6e3 PoE: 20B...70 B,
- PoE: 45 B...57 B,
- PoE+: 51 B...57 B.

Mpn HanpsbkeHUn nutaHna B AuanasoHe oT 43 B go 57 B kommyTtaTop cornacHo
IEEE803.2at obecneumBaeT BbloeneHne anekTpuyeckon mowHoctn 30 BT B Harpyske,
NoAKIoYeHHOM K Bbixodam nopTa Ethernet u Bknovatowen B ceba nutaemoe yCcTpoOMUCTBO U
conpoTuBrneHne kabensi Ethernet kateropum «5», Npu ycnoBuM nageHUsi HanpspkeHust Ha
nnTaeMmom ycTtpounctee He bornee 35 B.

Mogaya HanpspKeHUst Ha KOMMyTaTopbl KOHCTPyKuuuM Ha DIN-pelky ocyuiectBnaeTcs
yepes pazbeMHble KNeMMbl C BAHTOBbIM 3a>KMMOM MPOBOAA.

MakcumanbHas notpebngemad MOLWHOCTb KOMMYTATOpOB C  MOAKMHOYEHHbIMU
nHTepgencamm 10/100Base-TX, 6e3 yyeTa MOLIHOCTW, OTAABAaeMOM B HarpysKy, ykasaHa B
Tabnuue 1.1.

[onycTuMble OTKITOHEHUS HaMNPsHKEHWUs OT HOMWHANBHOIO B NEPEXOAHbIX U aBapUNHbLIX
pexumax He 6onee +/- 20 % Ha Bpemsa o 400 mc n He 6onee + 40 % Ha BpeMa Ao 5 Mmc.

BoccTtaHoBneHne napameTpoB annapaTypbl NOCNe BPEMEHHOIO CHWXeHus Ha 6Gonee
yem 20 % wnuM nponagaHus HanpskKeHWst MUTaHuMs NPOUCXOAUT aBToOMaTuyecku, 6e3
BMeLLaTenbCTBa oneparopa.

2.3.2 dneKTponuTaHue KOMMYTaTOPOB KOHCTPYKLUU B CTOUKY 19’

[MpOMbILWSIEHHbIE KOMMYTaTOPbl KOHCTPYKUUKM B CTOMKY 19’ B 3aBMCUMMOCTM OT MoAenv
nuTalTcs OT HanpshkeHusa 24 B, 48B/54 B, 220 B, Tabnuua 1.1.

B kommyTaTOopax C nuTaHuem OT ceTu nepeMeHHoro Toka 220 B npegycMOTpeHo
nMTaHue OT BHeLLHen pe3epBHon 6aTtapen 12 B B cnyvae nponagaHus OCHOBHOMO MCTOYHUKA.

B kommyTaTopax ¢ nutaHvem 24 B npegycMoTpeHO nuTaHuMe OT BHELUHEW pe3epBHOM
GaTtapen 24 B B cnyyae nponagaHnsa OCHOBHOMO MCTOYHMKA.

Hdonyctumble npegernbl UIBMEHEHUS NepeMeHHOro ceteBoro Hanpshkenus 220 B: ot 187
0o 242 B.
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HomunHanbHOE BXOAHOE HanpsXXeHWe NUTaHMs OCTanbHbIX KOMMYTaTOPOB:
- 6e3 PoE: 24 B,

- PoE (ctanpgapt IEEE 802.3af, makcumansHo 15.4 BT): 48 B,

- PoE+ (ctangapt IEEE 802.3at, makcnmaneHo 30 BT): 54 B.
Honyctumble npegensl UAMEHEHUST HANPSHKEHUS:

- 6e3 PoE: 20B...70 B,
- PoE: 45 B...57 B,
- PoE+: 51 B...57 B.

MakcumanbHasa notpebnsaemas MOLLHOCTb KOMMYTATOPOB CO BCEMM MOAKMHOYEHHbIMM
nHTepdgencamm Ethernet, 6e3 yyeta MoLWHOCTN, OTAAaBaeMOW B HarpysKy, ykasaHa B Tabnuvue
1.1

[onycTuMble OTKITOHEHUS HaMnpPsXKeHUs OT HOMUHANbHOIO B NEPEXOAHbIX U aBapUMHbLIX
pexumax He 6onee +/- 20 % Ha Bpems 0o 400 mc n He 6onee + 40 % Ha BpemMs 4o 5 mc.

BoccTtaHoBneHMe napameTpoB annapaTtypbl MNOcrne BPEMEHHOro nponagaHus wunu

CHWXEHUS1 HanpshkeHuss nutaHus bonee, yem Ha 20 % npoucxogut aBToMatTudecku, 6es
BMeLLaTenbCTBa oneparopa.

2.3.3 aﬂeKTpOI'IMTaHVIe MPOMbILWNIEHHbIX KOMMYTAaTOPOB KOHCTPYKLUUUN Ha
MOHTaXHYI NaHeslb

[MpOoMbIWSIEHHbIE KOMMYTaTOpPbl C KPensieHUMEM Ha MOHTAaXHYK MaHeNb nuTarTca OT
MCTOYHMKA MOCTOSIHHOrO ToKa HanpsbkeHunem 24 B. lNogada HanpsKeHua Ha KomMMyTaTop
OCYLLIECTBNAETCHA Yepe3 COOTBETCTBYIOLLUNE KNEMMbI, PUCYHOK 4.2.3.

MakcumanbHasa notpebnsemas MOLHOCTL C NOAKMNIYEHHbIMU UHTepdencamn Ethernet,
6e3 yyeTa notpebreHns ontnyecknx TpaHcusepos SFP coctaenset 9 BT.

2.4 Ycmoilyueocmb u Npo4YHOCMb annapamypbi K 8030elicmeuro KiluMma-
muyYyecKux u MexaHu4eckux ¢gpakmopose

2.4.1 YCTpoMUCTBa COXpPaHSAKT CBOM napamMeTpbl NPy N3MEHEHUN HaNPSHXKeHUS1 NepBUYHO-
r0 UICTOYHMKA SNEKTPONUTAHNS B ONYCTUMbIX Npeaeniax npu pabounx temnepaTtypax oT MUHYC
40 °C po + 75 °C.

2.4.2 KommyTatopbl «Tonas» COXpaHST CBOW XapaKTepUCTUKM Mpu BO3LENCTBUN MNO-
BbILLEHHOW BNaxHoCcTn oo 98 % 6e3 obpa3zoBaHus KOHOEHcaTa.

2.4.3 YcTponcTtBa COXpaHAT CBOM napameTpbl nNpu atmocdepHoro gasneHusa 84,0-
106,7 klMa (630-800 mm pT.CT.)

2.4.4 YcTponcTBa B yNakoBaHHOM BWE BblOAEPXMBAKOT XpaHEHWe B TeYeHue roga B
CKNnagckmMx HeoTansMBaeMblX NOMeLeHusX npy TemnepaType oT MuHyc 50 °C go nntoc 50 °C,
cpegHeEMECSYHOM 3HaYeHUM OTHOCUTENbHOW BRiaxXHoOCTU 75 % npu Temnepatype nnoc 15 °C.

[onyckaeTcs noBblweHne BnaxHocTn 0o 98 % npu temnepatype nntoc 25 °C, HO CymMMapHO He
6onee 1 mec./roa.

2.4.5 KomMyTaTopbl COXpaHsitoT paboToCnocobGHOCTL M NapameTpbl B NpoLecce 1 nocre
BO3[ENCTBUS MEXAHNYECKUX YAapHbIX Harpy3oK, NpuBeAeHHbIX B Tabnuue 2.4.
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Tabnuua 2.4 — MexaHn4eckue u ygapHble Harpysku

AKT1L.465615. 003-01 PO

Konunyectso lMnkoBOEe ycKkopeHue [nntenbHOCTb yaapa, Mc YacToTa ygapos

yOapoB (B eq. ) B MUHYTY
BepTukanbHasa Harpyska

100 5 6...30 200
"opu3oHTanbHas Harpyska

100 5 6...30 200
"opu3oHTanbHasa nonepeyHas
Harpyska

100 5 6...30 200

2.4.6 YcTponcTea coxpaHsatoT paboTocnocobHOCTL M NapameTpbl Nocre BO3aenNCTBUS
amnnuTyabl BUbpoyckopeHus 2g B TedeHne 30 MUHYT Ha yactoTte 25 My,

2.4.7 YcTponcTBa He cogepaT y3rbl U KOHCTPYKTUBHbIE 3N1IEMEHTbI C PE30HAHCOM B
ananasoHe yactoTt 5...25 'y,

2.5 Anekmpomaz2HumHass coeMecmumMocms

2.5.1 ObLwee HEeCMMMETPUYHHOE HanpaxeHne pagnornomMmex, co3gaBsaemMbixX annaparTty-
p0|7| Ha KlieMmMax nntaHnsa, He npeBblllaeT 3Ha4YeHUN, YKa3aHHbIX B Tabnuue 1.8.

Tabnuua 1.8 - Obwee HECMMMETPUYHOE HanpshkeHne paamonomMmex

MNonoca yactoT, MMy,

Hanp;|>|<eH|/|e paanorioMex, KBa3nrnnkoBoe 3Ha4yeHune,

abmkB
o1 0,01 0o 0,15 oT 120 no 69
o1 0,15 00 0,5 79
ot 0,5 go 30 73

MpumeyaHue - Bce 3HauyeHus ykasaHbl B Ab oTHocuTenbHO HanpsxeHus 1 MkB(0 ab).

2.5.2 KBasnnukoBoe 3Ha4YeHne Hanps»KEHHOCTN NONA pagnornoMex Ha pacCTosHUM 3 M
OT Koprnyca annapaTtypbl He NpeBbIlLaeT 3Ha4YeHUN, YKka3aHHbIX B Tabnuue 1.9
Tabnuuya 1.9 - KBa3anunukoBoe 3Ha4YeHne HanpsKeHHOCTU Nonst pagnonomMmex

Nonoca vactoT, MI'y,

HanpsxeHHOCTb nons paguonomex, Ab(MkB/m)

o1 0,15 0o 30
oT 30 go 100
o1 100 go 1000
o1 1000 go 6000

ot 80 go 50
o1 60 no 54
54
54

lMpumevaHue - Bce 3HayeHus ykasaHbl B Ab oTHocuTensHo HanpsikeHusa 1 MkB(0 ab).
2.5.3 KommyTaTtop coxpaHaeT paboTocnocoOHOCTb M napamMeTpbl Npy BO3AENCTBUM HA
LUenu NUTaHus U CBA3N KOHOYKTUBHbIX PaanoYacTOTHbLIX MOMEX C napameTpamMu:
- nonoca 4actot ot 0.15 Ml'y oo 80 MIu,
- cpeaHekBagpaTUYHoe 3HadeHue HanpsxkeHust 10 B, HemogynnpoBaHHbIN curHan,
- rnybuHa amnnutyaHon mogynsauumn 80 %,

- Yyactota mogynsaummn 1 Ky,

- BbIXO[JHO€ COMPOTUBIEHNE NCTOYHUKa 150 Om.

2.5.4 KommyTaTtop coxpaHsieT paboTocnocoBHOCTb M NapamMeTpbl Npu BO3OENCTBUM Ha
Lienu NMTaHMs U CBA3M HAHOCEKYHAHbIX MMMNYIbCHbLIX MOMEeX C NapamMeTpamMu:

- aMnnuTyaa MMMynbCOB HanpsiKeHus Npu nogaye B LENU NUTaHUS OTHOCUTENBHO

kopnyca +2 kB,

- aMmnnmnTtyaa nMnysibCoB HanpAXXeHund npu nogayve B CUrHarbHble Lenn n JinHnn cBA3n

+1 kB,
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- BpeMs HapacTaHusa e4MHUYHOro uMmnyrnbca 5 He,

- AnUTenbHOCTb umMnyrbca 50 Hc,

- YacToTa NOBTOPEHU MMNYnbCoB B nayke 5 KIu.

2.5.5 KommyTtatop coxpaHsaeT napamMmeTpbl Npy BO34ENCTBUM HA Llenn NUTaHNA MUKPO-
CEeKYHAHbIX UMMYIbCHbIX MOMEX C NapamMeTpamMu.

- ANNTenbHOCTb (PpOoHTa nMmnynbeca 1,2 MKC,

- AnuTenbHOCTb uMmnyrnbsca 50 MKc,

- aMnnnTyga nMmnynsca npu nogade Mexay Kaxxaow uenbsto u kopnycom 1 kB,

- aMnnnTyga nMmnynsca npuy nogade mexay uensmun nutanus 0,5 kB,

- 5 UMNyNbCOB KaXXA0W NOSISIPHOCTH.

2.5.6 KommyTaTop coxpaHsieT paboTocnocobHOCTbL U NapameTpbl NpU BO34ENCTBUN
pa3psigoB CTAaTUYECKOro 3fIeKTpUYecTBa Ha Kopnyc:

- aMmnnuMTygon £6 KB ona KOHTaKTHOro paspsiaa,

- amnnutygon £8 kB onga Bo3aywHoro paspsaa,

- 10 pa3psagoB KaXKgon nonspHOCTMU.

2.5.7 KommyTaTtop coxpaHsieT paboTocnocobHOCTb 1 NapamMeTpbl NPy BO3AENCTBUM
3M1IEKTPOMarHMTHOro Nosisi ¢ NnapamMmeTpamMu:

- Anana3oH vyactot 80 My — 6 My,

- HanpsbkeHHocTb nonga 10 B/m,

- rnybuHa amnnutyaHon mogynsauumn 80%,

- YyactoTa moaynsummn 1 kly,.

2.6 Coomeemcmeue mpeboeaHussM mexHuUku 6ezonacHocmu

KoHCcTpyKuusa kommyTaTtopoB obecrneynBaeT BbINOIHEHNE TpeboBaHu 6e30nacHOCTU U
3[0pOBbIX YCNoBui Ansa obecnyxmnearoLero nepcoHana, aboHEHTOB U OKpYXXatoLLen cpeabl.

Mo cnocoby 3awuTbl OT MNOPaXEHUA SNEeKTPUYECKUM TOKOM  KOMMYyTaTopbl
COOTBETCTBYIOT TpebOBaHUAM K M3AENUAM, MMEKOLWMM paboyyro U30NSAUMI0 U dNeMEHT Ans
3asemrnieHus (u3genus knacca 1).

KOHCTpYKUMS KOMMYTaTtoOpoOB WCKNIOYaeT BO3MOXHOCTb MOMafaHus 3neKTpU4ecKoro
HaNpPsXKeHUs Ha HapyXHble 4YacTu annapaTypbl. BBOoObl NUTaHWs 3akpbITbl OT CRyYanHOro
NPUKOCHOBEHMUS.

KoMmmyTaTopbl 3a3eMnsoTCs C MOMOLLbIO KIEeMMbl 3a3eMSieHusi, PSAoOM C KOTOPOW
HaHeCeH HeCcTUpaeMbIn NPW KCnnyaTaunm 3Hak 3azemneHns. KoHTakTHble nnowaakm u 6onThbl
3a3eMsieHunst 3almLLeHbl OT KOPPO3UN.

KommyTaTopbl HE CO34al0T ANEKTPOMAarHUTHbIX Nonen, BpeaHbiX Ans obcnyxunsaoLlero
nepcoHana n aboHEeHTOB.

MaTepuarnbl KOHCTPYKUMN HE BbIAENSAIOT BELLECTB, BpeaHbIX ANA OKpyXatlLen cpeabl 1
300p0BbS NOAEN.

MeTannunyeckne HeTokoBeayLME SNEMEHTbI KOHCTPYKLMU, AOCTYMHbIE AN CryYanHoro
NPUKOCHOBEHUS 3a3eMiieHbl. COonpoTMBNEHUE MexXOy KIeMMOW 3aliMTHOrO 3a3eMIIEHUS U
nobon meTannmMyeckon HeTokoBeayLlen YacTbio He npesbiwaeT 0,1 Om.

ConpoTusreHne aneKkTPUYEeCKon U30NALUN HE3a3EMIEHHbIX TOKOBEAYLINX U NIMHENHbIX
Luenen OTHOCUTESTbHO Koprnyca nNpu NOCTOAHHOM HanpsbkeHun He meHee 50 B:

— B HOpMaribHbIX YCNOBUAX: He meHee 20 MOwm,
— npu TemnepaTtype 50 °C: He meHee 5 MOw,
— npu TemnepaTtype 65 °C: He meHee 1 MOwm.

16



Pykosodcmeo no akcrisyamauyuu SKr1.465615. 003-01 PO

OnekTpnyeckass NPOYHOCTb U30NAUUMKM TOKOBEAYLUMX uUenen nUTaHusi OTHOCUTENbHO
Kopnyca B HopMarsnbHbIx ycnosusx: 1500 B.

KommyTaTtopbl COOTBETCTBYIOT TpeboBaHMAM noxapHou Ge3onacHoOCTM B NPOWU3BOA-
cTBeHHbIX nomeLueHunsax no NOCT 12.1.004-81. MNoxapHas 6e3onacHOCTb obecnevmBaeTcs Kak
B HOPMarbHbIX YCMOBUSAX, TaKk U B aBapUMHbIX pexmmax. CHMXKeHMe MNOXapHOW OnacHOCTU

OOCTUraeTca MWUCKIto4eHneEM UCNOJIb30OBaHNA B  KOHCTPYKUMWU  JNEerkoBOCrjiaMeHALNXCA
MaTtepmariosB.
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2.7 HadexHocmb

Kputepnem oTkasa ABNsieTCs nepepbiB nepedayvv gaHHbIX nNo nobomy M3 KaHanoB Ha
Bpemsi bonee 5 MUHyT.

CpeaHee BpeMs HapaboTKKM Ha OTka3 (MCkNoYasi 0Tkasbl, 0OyCrnoBMEHHbIE
HEMCMNPaBHOCTbLIO BHELLIHErO 3NIEKTPONUTAHMS) — HE MeHee 7 neT.

CpeaHee BpeMsi BOCCTAHOBIEHMSA annapaTtypbl NyTeM 3ameHbl He npesbiwaeT 10 MUHYT
(Npn ncnonb3oBaHuK pesepBHOro 6ioka) 6e3 yyeta BpeMEHU Ha Noabes3q K MecTy
NOBPEXAEHWS.

Cpok cnyx06bl annapatypbl — 20 nerT.
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3 KomMnnekTHOCTb

Tabnuua 3.1 CocTtaB KOMMneKkTa koMMyTaTopa

Ne | HanmeHoBaHwue n o6o3HayeHue KonunyectBo
n/n
1. OAnH 13 kKoMMyTaTOPOB cornacHo Tabn. 1.1 1 WrT.
2. LHyp ceTeBoro nutaHuna 1,8 m 1 WT., TONBbKO A4S KOMMYTaTOpOB
B cTomnky 19°/1U
3. PykoBoacTBo Mo akcnnyaTauuu 1 wr.
AKIML.465615.003-01 PO (B anekTpoOHHOM BUAe
Bnae)
4. MpunoxeHne A. OnucaHne komaHg ynpasneHnsa | 1 wr.
KommyTaTtopamu cepun «Tonas» (B 9NEKTPOHHOM
BMae suae)
5. [[apaHTUNHLIN TaInoH 1 Wr.
lNpumeyaHue.
1. Kabenb nogkroyYeHnsa K KOHCONbHOMY MOPTY B KOMMIIEKT HE BXOAUT M NOCTaBNSAETCA
OTAENbHO.

lMpounssoguTenbs pekoMeHayeT Npyu UCMNonb30BaHUM ONTUYECKNX padbemMoB Tuna LC
BKNKOYaTb B KOMMIIEKT NOCTaBKM JOMOMNHUTENBLHO crieaytoLyto napy TpaHcusepoB 1000Base-X:

- AT-SM-W531G-LC-10-I -1 wr,,

-  AT-SM-W351G-LC-10-| -1 wr,
a npuv ucnonb3oBaHUM pa3bemos Tuna SC:

-  AT-SM-W531G-SC-10-I -1 wr,

- AT-SM-W351G-SC-10-| —1 wr.

MoopobHbie xapakTepucTukn - B pasgene 2.2.9.
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4 YcTpoucTBO M paboTa

4.1 KoHgpuacypupoeaHue u ynpaesieHue

[MpenycMOTpeHbl criegyrolme BapmaHTbl yrpasieHUs KOMMYTaTOPOM:

- nokanbHOEe MNOAKMIYEHNE K KOMMYTaAToOpy MO KOHCOMbHOMY nopty RS-232 u

yrnpaBneHue Yyepes nHTepenc KoMaHaHON CTPOKM;

- yaaneHHoe MNoAKMYeHne K KoMMyTatopy Mo npoTokony telnet u ynpaeneHue

yepes UHTepdenc KOMaHOHOM CTPOKK;

- yaaneHHoe MOAKMYeHne K KoMMyTaTtopy MO npoTokony ssh (3awmwéHHoe

coeguHeHue) U ynpasneHue Yyepes nHtepdenc KomaHaHOW CTPOKMU;

- yaaneHHoe nogknioveHme K KomMmyTaTopy no npotokony http n ynpaeneHune yepes

web-nHTepdenc;

- yAaneHHoe MOAKMYeHne K KoMMyTaTopy Mo npoTokony https (3awmwiéHHoe

coeauHeHune) u ynpasneHue Yepes web-nHtepdgenc;

- MOHUTOPWHT U KOHPUIrypnpoBaHue KoMmyTaTopa no npotokony SNMP;

- ynpasneHue nogcuctemon PoE.

Cnmncok komaHg CLI, wux HasHayeHne un dopmaT npuBegeHbl B danne
Angtel_Switch_CLI.pdf, KOTOpbIN MOXHO ckadaTtb Ha cante no CCblfKe
http://angtel.ru/catalog/topaz/topaz_programm.

4.1.1 MoAaknoyeHUe K KOMMyTaTopy no npotokony telnet.

Mo ymon4aHuio KoMMyTaTop MEET creayrLme napameTpbl MHTeEpenca ynpaBneHns:
- IP-agpec — oTcyTCTBYET,
- Telnet-cepBep BKMIOYEH.
Ona nogkntoveHns no Telnet Heobxoaumo NpegBapuTenebHO 3agaTth IP-agpec v 3agaTh
cnegylouime KomaHabl:
1. [llogaTtb NUTaHMe Ha KoMMYyTaTop.
2. [llogkniountbcsa No KOHconbHOMY nopTy RS-232 (n. 4.1.3) n 3agaTb KOMaHAbI:
console>enable
console#configure
console#(config)#interface vian 1
console#(config-if)#ip address 192.168.1.239 /24
3. TNogkntountb nopT Ethernet kommyTaTopa K KOMMbKOTEPY.
4. 3anycTuTb KOMaHAHYK CTPOKY Ha komnbtoTepe: MNMyck —> BbinonHuTb -> cmd
5. Banyctutb Telnet c IP-agpecom komaHgown telnet 192.168.1.239. HaxaTb Enter.

BHumaHue!

a) Adpec ynpaensirou,e2o0 KoMnbromepa OoJDKeH nNpuHadniexamb Mou e nodcemu, Ymo
u |IP-adpec koMmymamopa. Adpec KoMmnbromepa He 0OJIKeH coenadamb ¢ adpecom
KOMMymamopa.

6) KomaHOy 3anycka npoz2paMmbl 800UMb He MeHee YeM 4Yepe3 30 cekyHO nocre
nodayu numanus. lMpu omcymcmeuu omeema noemopumsb KOMaHOy.

[Mocne ycTaHOBKM CBA3M HEOBXOOMMO BBECTU UMS NOSb30BaTENS U Naposib (ecnm
yCTaHoBIIEH). 3aBOACKME YCTAHOBKM:

- User Name: admin,

- naporsb He YCTaHOBIEH.

[anee noasutca npurnawleHne B MHTepdenc KomaHgHoOM CTPOKM console#, Kak nokasaHo Ha
pucyHke 4.1.1. [Ina noackasku ncnonb3ynute komaHay help. Nocne BBoga komaHabl “Shift+?”
Ha 9KpaHe NOSsIBUTCHA CNUCOK AOCTYMHbIX KOMaHg (pucyHok 4.1.1).

20


http://angtel.ru/catalog/topaz/topaz_programm

Pykosodcmeo no akcrisyamauyuu SKr1.465615. 003-01 PO

e\ Telnet 192.168.1.239
User Name:admin
consoledt
hoot Boot Commands
clear Reset functions
clock Manage the system clock
conf igure Enter configuration mode
copy Copy from one file to another
crypto Cryptographic commands
debug—mode Exit from the EXEC to debug mode
delete Delete a file from the flash file system
dir Display the list of files on the flash file system
disable Disable privileged commands
dotlx 802.1x EXEC commands
exit Exit from the EREC
green—ethernet Green ethernet commands
help Description of the interactive help system
ip Global IP configuration commands
ipub ipub command
login Exit from the EXEC and Log in
macro Smart ports macros
more Display a file
no Negate command
ping Send echo messages.
reload Halt and perform a cold restart
rename Rename a file
renew Renew DHCP address
resume Resume telnet session.
set set
show Show running system information
telnet Open telnet session.
terminal Set current session functions
test diagnose
traceroute Discover the routes to destination.
urite Write running configuration to memory or terminal
console#t _

PucyHok 4.1.1 — Bxopg B nHTepdenc KomaHaHoOM CTPOKMK

4.1.2 Mopknro4veHue K KommyTtaTopy Yepe3s WEB-uHtepcenc

UTobbl NOAKNIOUNTBECA K KOMMYTaTopy Yyepe3 web-uHtepdenc, 3anyctute web-6paysep,
YCTaQHOBJIIEHHbIN Ha KOMMNbLIOTEPE, WU YKaXuTe B agpecHonm cTpoke IP-agpec, KoTopbin
CKOH(purypupoBaH Ha ynpasndwowem uHTepdence kommytatopa. URL B agpecHon cTpoke
OOIKEH BbIrMAgeTb crnegywowmm obpasom: http://192.168.1.239/, roe umdpamm ykasaH
3aJaHHbIM nonb3oBartenem IP-agpec kommyTaTopa.

4.1.3 KoHcornbHOe noakKn4veHne K KommytaTopy

CoeanHeHne koMmyTaTopa C YNpaBsioWmMM KOMNbIOTEPOM OCYLLECTBIISETCA C MOMO-
LLIbO MOAEMHOrO kabensa cBA3n Tuna «oKoHeYHoe obopyaoBaHue gaHHbix (OO[) — annapaTypa
kaHana gaHHblx (AKL)» nHtepdenca V.24/RS232, ¢ [EBATUKOHTAKTHBIM pa3beMOM CO CTOPO-
Hbl annapaTtypbl nepegayn gaHHbix (AKL). Cxema kabensa ¢ ABymMs BapMaHTaMu pasbeMoB
NOAKMIOYEHMS K KOMMNbIOTEPY NpUBEAEHA Ha pUCyHKe 4.1.2.
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Bunka-9pin PoseTka-9pin PoseTka-25pin
K annapatype K KOMMNbOTEPY K KOMMNbIOTEPY
CUrHan | KOHTaKT KOHTaKT | CuUrHan | KOHTaKT | curHan

DCD 1 1 DCD 8 DCD

D 2 2 TD 3 TD

RD 3 3 RD 2 RD
DTR 4 4 DTR 20 DTR
GND 5 5 GND 7 GND
DSR 6 6 DSR 6 DSR
RTS 7 7 RTS 4 RTS
CTS 8 8 CTS 5 CTS

RI 9 9 RI 22 RI

Kopnvc Kopnyc 1 v kopnyc

PucyHok 4.1.2 - Cxema mogemHoro kabens tuna «OO — AK[». CurHanbl rOTOBHOCTU U KBU-
TUPOBaHMS HE UCMNOJb3YHTCA

Ona Toro 4ytobbl HavaTb KOHMUIypUpOBaHME Yepe3 KOHCOJSbHbIN NOpPT, Heobxoanmo
yCTaHOBUTb 3MynsaTop TepmuHana. B pgaHHOM cnydae npuBegeH npumep paboTbl C
nporpammon HyperTerminal, Bxoasiwen B coctas OC Windows XP.

[na Havana KOHGUrypMpoBaHUSA 4epe3 KOHCOSbHbIA MOPT BbINOMHUTL CrieayoLlme
JencTBus:

1. [MoAKMUYNTL KOHCOMBHbLIN MOPT KOMMYTaTopa K KOMMbIOTEPY C NOMOLLLIO Kaberns
RS-232.
2. MNMopaTb NUTaHWe Ha KOMMyTaTop.
3. 3anyctutb nporpammy HyperTerminal Ha komnbloTepe:
Myck —> Bce nporpammbl —> CtaHgapTHble —> CBa3b —> HyperTerminal.
4. BBecTn Ha3BaHWe NoaKMIOYEeHNS:

ONMCAHKE NOAKANYEHHA ? g

BESAMTE HAZEAHME NOAKMKIYEHMUA W BEISEPMTE 007 HEMD SHAYOK:
HazeaHue:
Topaz-4C-24E|

JHauok;

I )4 H OTrEHa I

PucyHok 4.1.3 — BBoa Ha3BaHWA NOLKNIOYEHUS
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5. Boibpate Homep COM-nopTa, K KOTOPOMY NOAKIOYEHO YCTPONCTBO:

Mo a0yeH e 7 E

S Topaz-4C-24E

BEenuTe cEEAEHUA O TENEPOHHDM HOMEDE:
CTpaHa Wnd perkod: Pocoua (7]
¥.on ropona: 495

Horep TenedoHa:

Nogknoyatecs vepes: COM1 HEY:

l )4 H OTrieHa I

PucyHok 4.1.4 — Beog Homepa COM-nopTa

6. Hactpoutb napameTpbl COM-nopTa:
CeoHCTEa: COM1 ? E

MNaparaeTpel nopra

CropocTe [Gurdc]: | 9600 [l
Evrelgantes: |8 [l
Yerroote: |Her [l

Cronosbie Guter |1 [l
Yrpasnerdue notokor: | Her ]

l EDCCTGHDBHTb YrAoun4aHMA ]

I ak. ] l OrreHa ] l MNprrMeHHTE I

PucyHok 4.1.5 — Hactponka napametpoB COM-nopTa

Ckopocmb 9600
Bumbi daHHbIX 8
YemHocmb Het
Cmonosbie 6umai 1
YnpaeneHue nomokom Het

4.1.4 NMopknroyeHMe K KOMMyTaTopy no npotokony SSH

[nsa Toro 4to6bl HaYaTb KOHMUIypMpoBaHMe KoOMMyTaTopa no npotokony SSH, Heobxo-
OUMO YCTaHOBUTb aMYyNATOp TepMmuHana. Huxke npueseaeH npumep paboTbl ¢ nporpammont Put-
ty. MNocne 3anycka nporpammMmbl HEOH6XO4MMO 3aMnOfNHUTL BCE MOSSA, KaK NOKa3aHO Ha pPUCYHKe
4.1.6.

Ana BkntoveHms SSH-cepBepa Ha KoMMyTaTope HeO6XOAMMO NOOKMIOYUTBLCS MO KOH-
COJIbHOMY MOPTY Y BBECTU KOMAHAbI:

console#configure

console#(config)#ip ssh server.
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,l_‘ﬂ PuTTY Configuration

Categony:
= B azic options for your PuT T zeszion
T:“" L_l:lglglng Specify the destination you want to connect ko
=|- Termina
Haost Mame [or IP address] Part
- K.evboard
- Bell 192170.1.33 22
- Features Connection pe;
= Wlindow (3FRaw (O Telet ) Rlogin ) 55H () Serial
- Appearance :
PP . Load, zave or delete a stored zeszion
- Behaviour
.. Translation Saved Session:
- Selection
- Colours :
Default Settings -
.. EDnnectiDn
- Prosy
- Rlagin
+- 55H
- el Cloze window on exit:
(Cralwap: O Mewver (8 Only on clean exit
—rTr— ——

PucyHok 4.1.6 — KoHurypmupoBaHue nogkroydeHus B nporpamme PuTTY

4.1.5 MOHUTOPUHTI U KOHUrypupoBaHue KOMMyTaTopa Nno NPOTOKONy
SNMP

MOHUTOPUHT N KOHUTYyppoBaHMe KoMMyTaTopa rno npotokony SNMP ocylwiecTBnsieTca
C NOMOLLbIK KNueHTckoro npunoxeHus (SNMP meHepxkepa). B ynpasnstowyo nporpammy
OOIMKHbI ObITb 3arpyxeHbl 6a3bl ynpaensawowen nHdopmauum (MIB), B KOTOpPbLIX XpaHATCA
nepemMeHHble, OnucCbiBaloLLMe CBONCTBA yrnpaBndemMoro odobekTa. [lepeyeHb nogaepxmeaemblx
CTaHA4apTHbIX U NponpueTapHbix 6a3 *.mib HaxoaMTCAa Ha ANCKE B KOMMIEKTE NOCTaBKM.
KommyTtaTtopbl «Tonas» noggepXusaroT crnegyowme sepcum npotokona SNMP:
SNMPv1, SNMPv2c, SNMPV3.

4.1.6 YnpaBneHue noacucremomn PoOE/PoE+

4.1.6.1 CornacHoO 3aBOACKMM YycTaHoOBKam noacuctema PoE pabotaetr B
aBTOMATUYECKOM peXMMe C OeTEeKTUPOBaHMEM U Knaccudumkaumen Harpyskm cornacHo 802.3at
N B BONbLIMHCTBE CryvaeB He TpebyeT HacTpovku. Mpn aTOM MakcMManbHO NOA4EPXKMBAETCS
knacc Harpy3kum 4 (go 30 BT) u kaxable 2 ¢ NpoMCXOAUT aBTOMaTtuMyeckasa nonbiTka nogayuv
NUTaHUSA.

4.1.6.2 na nHanBuayanbHOW HACTPOWKK napameTpoB POE kaxgoro noprta v ceTeBblX
napameTpoB ynpasneHus noacuctemon PoE (IP-agpec, noruH, naponb) wucnonb3yeTcs
noakroyeHme no npotokony telnet ¢ IP-agpecom no ymonyanuio 192.168.0.8. NoakntoyeHune K
nogcucteme POE Bo3MoxHO no nwbomy mn3 Ethernet-uHtepdgernicoB kommytaTtopa. B cnyyae
noTepu AaHHbIX nogkntoveHus (IP-agpec, NornH, naporsib) HAaCTPOWKM CeTEBOro MHTepdenca
noacuctembol POE moryT 6biTb COpOLLEHbl K 3aBOACKMM YCTAHOBKAM KHOMKOW Ha JMLEBOM
naHenu, pucyHkn 4.2.1 n 4.2.2. [Ana 3TO0r0 HaXMuTe U yOepXuBauTe KHOMKY 5 CeKyHn.
Moacucteme PoE 6yaet npuceoeH IP-agpec no ymonyanuio 192.168.0.8, n npounsonget cbpoc
BCEX OrpPaHNYEHNIN, eCrn OHWU ObINN YCTaHOBIEHBI.
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4.1.6.3 [Ona uameHeHusa |P-agpeca ycTponcTBa Heob6xoaMmo BBECTWU creaylome
KOMaHbl:

#edit ip

#address [1] mask [2]
roe Bmecto [1] ykasaTb npucsBauBaembl |IP-agpec, BMecTo [2] — npucBavMBaeMasd Macka
nogcetu. MNpumep 3apaHusa IP-agpeca:

#edit ip
#address 192.168.0.8 mask 24

[nsa ykasaHus agpeca wwn3a Ncnonb3yeTcs criegyolas komaHaa:
#edit ip
#gateway [1]
roe Bmecto [1] ykasaTb npuceamBaemMblin agpec wnw3sa. lNpumep 3agaHna agpeca wnw3sa:

#edit ip
#gateway 192.168.0.8

[ns npucBanBaHna guHammnyeckoro IP-agpeca ncnonb3yeTcs KomaHaa:

#edit ip

#dynamic yes

Ecnu nocne Toro, kak ycTponcTBy Obinn NPUCBOEH AnHammyeckun IP — agpec, TpebyeTtcs
€ro 3aMeHUTb Ha CTaTU4eCKUn, TO nepes BbIMNOSIHEHMEM BbILLEONUCAHHON KOMaHAbl A1
n3meHeHusa IP-agpeca cnenyet BBECTU:

#dynamic no

[na npyuMmeHeHnsa ceTeBbIX HACTPOEK HEOBXOAMMO BBECTU KOMaHAy:

#apply

O6patnte BHUMaHMe, 4TO MOCNe BBOAA [AaHHOW KOMaHAbl, Tekywasa ceccus
3aBepunTcs, notpebyeTca NoaknoyeHne ¢ HoBbiM IP-agpecom.

4.1.6.4 [Ins otobpaxkeHus1 HACTPOEK CETEBOro MHTepenca ncnonb3yeTcs KomaHaa:
# show ip
KomaHga BbIBOOUT cnefyoLLyo MHpopMaLuio:
- “ipaddr”: «IP-agpec»
- “netmask”. «macka nogcetn»
- “proto”: «Tun 3agaHuna IP-agpecay. Bo3amoxHble 3HauyeHus: “static” — ctaTuyeckoe
npuceoeHue IP-agpeca, “dhcp” — guHamuyeckoe npucBoeHune IP-agpeca.
- “gateway”: «agpec wno3say.
Mpumep BbIBOA4A KOMaHAbI MpU CTaTUYECKOM TUMNE 3adaHus agpeca:

#show ip

[
{

"proto": "static",
"netmask": "24",
"gateway": "192.168.0.8",
"ipaddr": "192.168.0.1"
}
]

Mpumep BbiBOAA NPU ANHAMUYECKOM TUME 3adaHus:
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#dynamic yes
#show ip

[
{

"netmask": "24",

"proto™: "dhcp",
"gateway": "192.168.0.8",
“ipaddr": "192.168.0.1"

}
]

4.1.6.5 [1ns nepexoaa B pa3gen koHpurypuposaHust POE Heo6xoaumMo BBECTU KOMaHAY:
# edit poe

4.1.6.6 [1ns otobpaxkeHnsi cTaTyca BCeX NOPTOB:
#state poe all
Mpumep BbIBOAA KOMaHAbI MPY NOAKMNHOYEHHOM YCTPONCTBE K NopTy 1:

#state poe all

[
{
"index": 1,
“class": "0",
"state": "on",
"power_mW": 3225,
"state-off-reason”:; "NA"

"index": 2,

"class": "unknown",

"state": "off",

"power_mW": 0,
"state-off-reason": "Configuration”

"index": 3,

"class": "unknown",

"state": "off",

"power_mW": O,
"state-off-reason": "Configuration”

"index": 4,
"class": "unknown",
"state": "off",
"power_mW": 0,
"state-off-reason": "Configuration"
}
]

[ns oToGpaxkeHusi cTaTyca KOHKpeTHOro nopta, rae N — Homep nopTa:
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#state poe port N
lMNpumep BbIBOAa Anda noprta 1:

#state poe port 1

[
{

"index": 1,
"class": "0",
"state": "on",
"power_mW": 3225,

"state-off-reason”: "NA"

}
]

Mpun BbIBOAE AA@HHOW KOMaHAbI MOXHO MNOMAYYUTb MHCPOPMALMIO NO CrEAYIOWNM NYHKTaM:
- ‘“state” — cocTosiHMe nopTta. Bo3aMoOXHble 3HadeHus: “on” — nuTaHue PoOE
BKNto4YeHo, “off” — nutaHme POE BbIKNOYEHO;
‘power_mW” — notpebnsemas MOLLHOCTb NOAKNKYEHHOro YCTPOMCTBA, MBT;
“class” — knacc obcnyxusBaHMa NOOKMIOYEHHOro YyCTPONCTBa, 3HaveHusa ot “0” o
“g-
- “index” — Homep nopTa;
- ‘“state — off — reason” - npuynHa, NO KOTOPOM OTCYTCTBYeT nuTaHue POE.
Bo3amoxHble 3HaYeHUs:
- “NA” — nutaHue no POE BKNOYEHO;
- ‘“configuration” — nonb3oBaTenNb OTKNIOYUI NUTaHMe POE B HacTpownkax;
- “current excess’ — npeBbILIEHEe A0MYCTUMOro nopora no TOKY;
- “disconnect” — oTCcyTCTBYET COEQUHEHME C YCTPOUCTBOM,;
- “hardware error’ - HemcnpaBHOCTK B NnaTe.
MpeacTaBneHHbIe Bbille KOMaHAbl MOXHO BbI3BaTb 13 N06Oro pexnma.

4.1.6.7 Qns ynpasneHua nutaHnem POE Ha nopTy, ucnonb3ynTe creayrolmne KoMmaHabl:
#edit poe
#port N {auto | manual | shutdown }
raoe N — Homep nopTta, a BMECTO oUrypHbIX CKODOK yKa3bliBaeTCs OANH U3 BO3MOXHbIX PEXUMOB
paboThbl:
- auto — nogava HanpsXeHWA Ha YCTPONUCTBO B COOTBETCTBUM C KINAcCOM YCTPOMWCTBA;
- manual — nogaya HanpsxeHust 6e3 knaccugukauum NMTaemoro yCTponcTBea;
- shutdown — oTknto4eHne nutaHus POE Ha nopTy.
Mpymep OTKAYEHUS NUTaHNUA Ha 3 NOPTY:

#edit poe
#port 3 shutdown

4.1.6.8 [ins otobpaxeHns HacTpoeK No BCeEM NopTam:
# show poe all
[Mpumep BbIBOOA KOMAHAbI:

# show poe all

[
{

"index": 1,

"mode": "auto"
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h
{
"index": 2,
"mode": "auto"
|3
{
"index": 3,
"mode": "auto"
|3
{
"index": 4,
"mode": "auto"
}

]

KomaHaa BbiBOAUT cneayroLLyo MHopMaLnio:
- "index" — HOMep nopTa;
- "mode" — pexum paboThbl.
[na oTobpakeHna HaAcCTpoek No onpeAeneHHoMy nopTy, rae N-HOMep UHTepecylowero
nopra:
# show poe port N
Mpumep oTobpaxkeHns KoMaHabl 4ns noprta 3:

# show poe port 3

[
{
"index": 3,
"mode": "auto"
}
]

4.2 Ha3HayeHue nopmoe

4.2.1 HasHayeHMe NOPTOB KOMMYTaTOpPOB KOHCTPYKLUUKN Ha DIN-penky

Ha nepefHioo naHenbs KOMMYTaTOpPOB C KpensieHnemMm Ha DIN-peinky BbiBeeHbl pasbeMbl
nHTepgencoB Ethernet Tuna RJ-45(1), ¢ nogaepxkon POE B 3aBUCMMOCTM OT Moauukauuu,
nHTepdenc ynpaeneHmss Console RS-232 tmna DB-9 (2), SFP-pasbembl (3), pasbemsbl
BHeELHMX gatymkoB (4), kHomnka cbpoca noacuctembl POE (5) n wHamkauma pabotbl (6). Ha

BEPXHEN MaHenu pacnonaralTcs knemma 3asemnenuns (7) n pasbem nutaHusa (8), pucyHokK
4.2.1.
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PucyHok 4.2.1 — MNopTel koOMMyTaTopa Tonas-40-8E8P: a) Bua cnepean, 6) Bug ceepxy.

MpumevaHme: MNponsBoanTenb UMEET NPaBO U3MEHNATb AN3alH NepeaHet NaHenu ¢ CoxpaHe-
HMeM ee PYyHKLMOHAaNbHOCTH

Pasbembl wuHTepdpernicoB Ethernet Tuna RJ-45 (1) obecneumBaloT noaknoveHne
YCTPOUCTB K ceTn n nopggepxuearT ctaHaaptoel Ethernet n Fast Ethernet, nossonstowme
OCyLLeCTBNATb nepeaadvy AaHHbix Ha ckopocTtax 10/100 M6ut/c. KommyTtaTopsl, umerowime B
Ha3BaHuu GykBy «P», nogaepxmBatoT TexHonormto POE/PoE+ no Bcem nHtepdencam Ethernet.

NHuTepdenc ynpasnennss Console RS-232 tuna DB-9 (2) npegHasHadeH nngd
NOAOKITIOYEHUST K KOMMbIOTEPY NpsAMbIM Kabenem RS-232, 6e3 MCNonb3oBaHUS CUrHanNoB
roToBHOCTU. BO3MOXHa yCcTaHOBKa Napons Ha AaHHbIM MHTepdenc.

SFP-pasbemMbl (3) npegHasHadeHbl A9 MOOKMYEHUS ONTUYECKOro TpaHcueepa,
paboTatoLiero no ctaHgapty 1000Base-X.
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Pasbembl BHELWHUX gaTyunkoB (4) NO3BONSAT OMNUMOHANbHO MNOAKMYaTb A0 YeTblpex
AaTYNKOB TUMA «CYyXOWN KOHTaKT». Cxema nogknoyeHust npeacrasneHa Ha pucyHke 4.3.1.

Knemma 3asemneHus (7) cnyxut ona sasemreHms yCTponcTaa.

Pasbem nutaHus (8) npeagHasHavyeH ANs Nogadn HanpskKeHUsl NOCTOSIHHOrO Toka Ha
KommyTaTop. [na nogknoYeHUss UCMONb3YITCHA padbeMHble KIeMMbI, MOAKINIYeHne NpoBOJOB
NpPOn3BOANTCHA BUHTOBbLIMU 3aXXMMaMn. MNMoNApPHOCTb NOAayYn HaNPSHXKEHUS 3HAYEHNSA HE UMEET.
Hannune gByx pasbemoB nutaHus («DCl», «DC2») no3sonsier nogknioynTb OCHOBHOW W
pPE3epBHbIN  UCTOYHUKM nuTaHmsa. Knemmbl «Faulty npegHasHadeHbl AOns NOAKMKYEHUs
BHELLHEN aBapUNHON CUrHanu3aumm B criydae OTCyTCTBUM NUTAKOLLErO HarnpsiKeHUs.

[ns ycTaHOBKM 3aBOACKMX HAcTpoek noacucteMbl POE mcnonb3yetca kHonka cbpoca
(5). [insa aToro KHOMKy crieayeT HaxaTb U yaepXusaTb B TedeHue 5 cekyHa.

4.2.2 HasHayeHMe NOPTOB KOMMYTaTOpPOB KOHCTPYKLUUN B CTOUKY 19’

(4) MHamkaun A (6) KHonka cbpoca PoE
=T =)
N
=1 * (—;/
(5) Knemma  (3) KoHconbe {1) Fast Ethernet (2) Combo Port

3a3eMNeHn A R5232

PucyHok 4.2.2 — MNopTbl kKoMmmyTaTopa Tonas-4C-24E24P-T

MpumevaHme: MNponsBoanTeNb UMEET NPaBO U3MEHNATb AN3alH NepeaHei NaHenm ¢ coxpaHe-
HMeM ee PYHKLMOHAaNbHOCTH

Ha nepegHiol0 NaHenb KOMMYTATOpPOB, MpeAHa3HaYeHHbIX OS5 YCTaHOBKW B CTOMKY
19’/1U, BbiBegeHbl pasbembl MHTepdencoB Ethernet Tuna RJ-45 (1), ¢ nogaepxkon POE B
3aBMCUMOCTU OT Mogudumkaumm, pasbemMbl Tuna Combo Port (2), nHTepdenc ynpasneHus
Console RS-232 tuna DB-9 (3), nHgukauua pabotbl (4), knemma 3asemnenus (5), kHomnka
cbpoca nogcuctembl POE (6), pucyHok 4.2.2. PazbeMbl CETEBOIO M Pe3epBHOr0 MUTaHUA
pacnonoXeHbl Ha 3aJHeN NaHenu kKomMmyTaTopa.

Pasbembl uHTepderncoB Ethernet tvna RJ-45 (1) obecneuvBaloT MOAKMHOYEHUE
YCTPOUCTB K CeTU U nopgaepxuBatot craHgapTbl Ethernet n Fast Ethernet, nossonstowme
OCyLWecCTBNATb nepefady AaHHbiXx Ha ckopocTtax 10/100 M6wut/c. Konuyectso nopToB,
noggepXxusarowmx TexHonormo POE, 3aBucut  OT  mogudukaumm  kommyTaTopa. B
kommyTaTopax Tonas-2C-24E24P-T un Tona3-4C-24E24P-T kaxgbin pasbeM uHTepdenca
Ethernet nogoepxuBaeT TexHonoruto PoE, octanbHble MOAenu He UMEKT Takux NopToB.

KombuHupoBaHHbIn nopT Combo Port (2) nossonsateT ucnonb3oBatb Ans nepegayvv
AaHHbIX Nnbo SFP-pasbembl, NMM60 pasbembl Gigabit Ethernet, n ocywecTBnate nepegavy
AaHHbIX Ha ckopocTsx 100/1000 MéuTt/c.

WHTepdenc ynpaesneHuss Console RS-232 tuna DB-9 (3) npegHasHayeH [fns
NOOKIOYEHUS K KOMMbHOTEPY MNpaAMbIM kabenem RS-232, 6e3 MCNonb3oBaHUS CUrHanNnoB
roTOBHOCTU. BO3MOXHa ycTaHOBKa nNapons Ha JaHHbIN MHTepdenc.

Knemma 3aszemnenuns (5) cnyxut gnsi 3asemneHns ycTpomncTea.

PasbeM nuTaHus pacnosfioXeH Ha 3agHen naHenu W npefHasHadeH Ans nogadvuv
nepemMeHHOoro HanpshkeHus 220 B.

[na ycTaHOBKM 3aBOACKMX HAcTpoek noacucteMbl POE mcnonb3yeTca KHomka cbpoca
(5). lnsa aTOro KHOMKy crieayeT HaxaTtb U yaepXusaTb B Te4eHue 5 cekyHa.
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4.2.3 Ha3HauyeHue NOpTOB KOMMYTAaTOPOB KOHCTPYKLIMN HA MOHTaXHYHO
naHenb

.....

(3) Pasbem anga yctaHOBKU

¢ SFP-TpaHcuBepa

SFP

Tona3s - 10-8E

(4) NHankayus

3 P o (2) Console

!

[

1 3 5 7
X s Y s O s O s =

>N

vrrsresy,,

(6)Knemma (5)Knemma (1) Fast Ethernet
nUTaHuA 3a3eMIeHNs
PucyHok 4.2.3 — lNopTbl kKoMMmyTaTtopa Tonas-10-8E-T

MpumevaHue: MNponssoanTenb UMEET NPaBO U3MEHNATb AN3alH NepeaHe NaHenm ¢ coxpaHe-
HMeM ee PYHKLMOHAaNbHOCTH

Moa KpbILWKOW Kopnyca NPOMBbILLNEHHbBIX KOMMYTAaTOPOB C KPEnreHNeM Ha MOHTaXHYHO
naHenb BbiBedeHbl MHTepdenchl Fast Ethernet tuna krone (1), wHTepdenc ynpasneHus
Console RS-232 Ttuna DB-9 (2), pasbem ansa ycraHoBkn SFP-TpaHcueepa (3), nHaukauus
paboThbl (4), kKnemma 3azemneHus (5), knemma nutaHuna (6), pucyHok 4.2.3.

BpesHble koHTakTbl Tna KRONE (1) o6ecneynBatoT NOAKMOYEHNE YCTPONCTB K CETU U
nogaepxusatoT ctaHaapTel Ethernet n Fast Ethernet, nossonsiowue ocywectTsnsaTe nepegady
AaHHbIX Ha ckopocTsx 10/100 MéuT/c.

NHTepdenc ynpasneHns Console RS-232 tuna DB-9 (2) npegHasHadeH nngd
NOAOKITIOYEHUST K KOMMbIOTEPY MNpaAMbIM kKabenem RS-232, 6e3 MCNonb3oBaHUS CUrHanNoB
roToBHOCTU. BO3MOXHa ycTaHOBKa Naporis Ha OJaHHbIN MHTepdenc.

B KommyTaTOpax [gaHHOM KOHCTPyKUUM npegycMmaTpuBaeTcd yctaHoBka SFP-
TpaHcuBepa (3), paboTatowiero no craHgapty 1000Base-X.

Knemma 3asemnenus (5) cnyxuT onsa 3asemneHns yCTponcTea.

Knemma nutaHus (6) npegHasHavyeH Ana nogayv HanpskeHusi NOCTOSIHHOro Toka 24 B
Ha KommyTaTtop. [Ons noAKMOYEeHUs WCNONb3YTCA pa3beMHble KMeMMbl, MOLKIHYEHNE
NPOBOAOB NPOU3BOAUTCS BUHTOBLIMU 3aXMMamu. MNMoNapHOCTb Nogadn HanpsiKeHns 3HauveHus
He nveer.
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4.3 HasHa4yeHue U cocmosiHue UHOUKamopoe

4.3.1 HasHayeHMe n cOCTOsIHME MHAUKATOPOB KOMMyTaTopoB Ha DIN-
peunKky
3HayeHne COCTOSIHMMA WMHOMKATOPOB KOMMYTaATOPOB KOHCTpykumn Ha DIN-penky npeg-

cTaBneHbl Ha pucyHke 4.3.1 n B Tabnuue 4.3.1

JF ahiin Ny
AHICTPEM
=TENEKOM=

i ——t NHankaTopbl paboThl

E GE4
CONSOLE

—

P

E GE2 |,39
8@

8

s

@ RSTPoE
INPUTS
QOe ]1

20
1 @35 L ~
- SEa I I INPUTS

N sK1 ESBZ 11
m $ SK2 ESSZ ]2
. ska ] —Tone|]3
SK4 g h%%i ]4

Topaz-40-8E
AN 1

PucyHok 4.3.1 — OnemeHTbl UHAMKaLUN 1 yrpasrieHns KOMMyTaTopoB KOHCTPYKuumn Ha DIN-
peuky.

VAVA

MHgukaTtopbl SPF nopToB T-ﬂ

GE

o
1=
=)
=1
S
>

AVA

MHugukatopsl FE noptos

Link/Act

Cxema nogknoveHus AaT4mkoB Tmna ((CyXOﬁ KOHTaKT»

Tabnuua 4.3.1 CocTosiHNEe MHANKATOPOB

HanmeHoBaHue | CocTosiHMne o
CocTtosHue ycTponctea

MHgukaTopa nHOMKaTopa
MHgukaumsa paboTbl
OPER "opuT 3eneHbIM KommyTtaTtop rotoB Kk paboTte

MwuraeT KpacHbIM KommyTaTtop B npouecce 3arpysku

Mugmkaumnsa FE nopTtoB

FOPUT KEMThiM Mepeagayda gaHHbIX Ha ckopocTtn 100 MbuT/c

100M / MutaHne no PoE
| PoE Mepepayva gaHHbIX Ha ckopocTn 10 Mbut/c
He roput
/ OtcyTcTBYEeT NuTaHue no PoE
"opuT 3eneHbIM Kabenb noakntoyeH
Link/ACT Mwvraet O6MeH gaHHbIMU
He roput Kabenb He nogkntoyeH
MHugukaums SFP noptoB
Moput Kabenb nogknoyeH
3eneHbin MwuraeTt O6MeH gaHHbIMK
He roput Kabenb He nogkntoyeH
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4.3.2 HasHayeHue n cocTosiHne MHAUKaATOPOB KOMMYTaToOpoB B CTOMKY 19’

3HayeHne COCTOSIHUA MHOMKATOPOB M9 KOMMYTaTOpoOB B CTOMKY 19’ npeacTtaBneHbl Ha
pucyHke 4.3.2 n B Tabnuue 4.3.2. 3HavyeHne nngukatopa «100M / PoE» cnenyet uHtepnpetu-
poBaTb B 3aBUCMMOCTU OT MoaudmMKauum KommyTtartopa:

- eCnu KoMMyTaTop He nogaepxusaeT noacuctemy PoE, 3HayeHne nHgukaTopa cooTBeT-
cteyeT «100M» n npuBoantcs B Tabnuue 4.3.2 Ha BEPXHEN CTPOKe,

- ecnu koMmmyTaTop noaaepxusaeTt nogcucteMmy PoE, 3HayeHue mHOukaTopa cooTBeT-
ctByeT «PoE» n npuBogutca B Tabnuue 4.3.2 Ha HUXHEN CTPOKE.

(@) ' AHICTPEM T _GE2T GE4T O
Tona3-4C-24E24P ° ° °
O + 2] (4 fg 8] (10 12 [1a [18) ; ] 3 2 GEIF  GEIT  GE2F GEIF  GE3T  GE4F D

NHAankaTop 100M/PoE Link/Act
paboThl

PucyHok 4.3.2 — OnemMeHTbl nHANKaUUnM 1 ynpasrneHus KOMMyTaTopoB B CTOMKY 19’
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Tabnuua 4.3.2 - COCTOSHMSA NHONKATOPOB KOMMYTaTOPOB KOHCTPYKLUMK B CTOMKY 19°

HanmeHoBaHue | CocTosiHne -
CocTosiHne yctponcTea
MHugmkaTopa nHaukaTopa
He roput [MuTaHue oTcyTCcTBYET
NHoukatop
0a60TbI Mwuraet KpacHbiM | KommyTaTOp B NpoLecce 3arpysku

["opuT 3eneHbIM

KommyTaTop rotoB Kk pabote

NHTepdencel FastEthernet

"opuT xenTbim

lMepenaya gaHHbIX Ha ckopocTn 100 MéuT/c

100M / Mutanne no PoE
/ POE Mepepaya gaHHbIX Ha ckopocTtn 10 MbuT/c
He roput
/ OTtcyTcTBYyeT nuTaHue no PoE
["opuT 3eneHbIM Kabenb nogkno4yeH
Link/ACT Mwuraet O6MeH gaHHbIMU

He roput

Kabenb He nogkntoveH

WnuTtepdencol Gi

abitEthernet

Speed

["opuT XenTbim

lMepenaya gaHHbIX Ha ckopocTun 1 I'ut/c

Mepepayva gaHHbIX Ha ckopoctn 100 M6uT/c unn

He ropur 10M6uT/C
["oOpuT 3eneHbIM Kabenb nogkntoyeH
Link/ACT Mwuraet O6MeH gaHHbIMK

He roput

Kabenb He nogknioveH

Ontunyeckne nHtepgencoel SFP

Link/ACT

loput Kabenb nogkntoveH
Mwuraet lMepenada gaHHbIX
He roput Kabenb He nogkntoveH
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4.3.3 Ha3HaueHue N coCcTosiHne MHOUKAaTOPOB KOMMYTAaTOPOB Ha MOHTaX-
HYl0 NaHenb

3HayeHne COCTOSIHUN MHOVKATOPOB AN KOMMYTaTOPOB KOHCTPYKUMW Ha MOHTaXHYI0 na-
Henb npeacTaBneHbl Ha pucyHke 4.3.3 u B Tabnuue 4.3.3.

SFP

Tona3 - 10-8E

[==F "1
-t =3 5 7

G e I s S s RN s Y (E
=] PWRON | [~

N -
& |l . , [ OPER I &

Vv —| E3L0AD | @)

\D SFP Y,

PucyHok 4.3.3 — NHankaumna kommyTtaTopos Tonas-10-8E-T
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Tabnuua 4.3.3 - CoCTOSHUA NHONKATOPOB NPOMBbILLSIEHHBIX KOMMYTATOPOB KOHCTPYKUMK Ha
MOHTaXHYI0 NaHesb

HanmeHoBaHue CocTosiHne -
CocTosiHMe ycTponcTea
WMHOMKaTopa nHOMKaTopa
PWR ON | Mutatme oput lNnTaHme nogaHo
He roput [MuTaHue oTcyTCcTBYET
OPER PaboTta kommyTaTopa | [opuT 3eneHbIM KommyTtaTtop rotoB Kk paboTte
LOAD 3arpyska KommyTa- MuraeT kpacHbiM | KoMMyTaToOp B npoLecce 3arpysku
TOopa
1...8 Link/ACT nopTtoB ["opuT 3eneHbIM Kabenb nogkntoyeH
Fast Ethernet Mwuraet O6meH gaHHbIMK
He roput KaGenb He nogknoyeH
SFP CocTtosiHMe onTu4e- loput KabGenb nogknioyeH
CKOro noakntoyeHus | Muraet [Mepenaya faHHbIX
(SFP) He roput KaGenb He noaknoyeH

4.4 [MoOknroYyeHue

4.4.1 MopKno4vyeHMe NUTaloLWero HanpsiXkxeHus

BHumaHue! [leped nodayell numarou,e20 HanpsixeHust Heo6xo0uMo MOOKIIYUMb
3awumHoe 3a3emsieHue 4yepe3 K/ieMMy usiu euHm, o603Ha4yeHHbIe coomeemcmeyruum
3HaKoM, coasiacHO pucyHkam 2.1, 2.2, 2.3.

[na nogaym NUTaoLLEro HanpsikeHns Ha KOMMYTaTopbl KOHCTPYKUmn Ha DIN-periky noa-
KMOYNTE NPOBOAA K Pa3beMHbBIM KIeMMaM C BUHTOBbIM 3aXKMMOM, PacrofioXXeHHbIM Ha BEPX-
Hen CTOPOHe Kopryca, pUcyHok 4.2.1.

[ns nogayv NUTaoLWero HanpshkeHns Ha KOMMYTaTopbl KOHCTPYKLMK B CTOMKY 19’ nogknto-
ynTe ceTeBOM kabenb U3 KOMMNNEKTa NOCTaBKN K pa3beMy Ha 3aHel nNaHenu Kopnyca.

[lns nogaym nuTaoLWero HanpshkeHUs Ha KOMMYTaTopPbl KOHCTPYKLMN HA MOHTaXHYH na-
Henb NOAKMYMTE NPOBOAA K PAa3beMHON KNeMMe C BUHTOBbIM 3a)KMMOM, PacrofioXXeHHON Ha
nrare KommyTaTopa, pUCYHOK 4.2.3.

4.4.2 NMopknroyeHne NOpToB

MopTbl mHTepdpencoB FastEthernet coeguHseTcs C OKOHeYHbIM O6OpyaoBaHMEM C
nomoubio 4-napHoro kabensa tumna UTP kateropum 5. [Onsa kabens Ha He3KpaHMPOBAHHbLIX
BUTbIX Mapax B KayecTBe pasbemMa UCMONb3yeTcs 8-KOHTaKTHbIN pasbem RJ45 kaTeropum 5.
Pasbembl Ha KOHLUax kabens obxxmumatoTtcsa cornacHo EIA/TIA-568A nnun EIA/TIA-568B.

BHumaHue! Cemeeoli uHmepdgbelic ebiNO/IHEeH Mo munoeol cxeme u npednosiazaem
pa3mMeuwjeHue coeduHsieMbIX ycmpolicme 8 rnpedesiax 00HO20 30aHUsI C MOOKIHOYEeHUeM
K KOHMYypy 3a3eMJ1eHUsl.

B npomueHoM cny4ae eo3delicmeue 8bICOKO80JIbMHbLIX 2P0308bIX USU
UHOycmpuasnbHbIX MOMEeX MOXem fnpueecmu K ebixody annapamypbl u3 cmpos!

[na nogknoveHna nHtepdencos Ethernet B koMMyTaTOpax KOHCTPYKUMN HA MOHTaXHYHO
naHesib UCNonb3ylTcs BpesHble KOHTakTbl TUNna KRONE. Cxema nogknovyeHns nokasaHa Ha
pucyHke 4.2.3, roe nogkniodeHune Fast Ethernet nokaszaHo Ha npumepe nopta P8.
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5.1 YcmpaHeHue 803MOXHbIX HeucripagHocmeu

Tabnuuya 5

MposiBneHue

Bo3moxHas npuynHa

Cnocob ycTpaHeHus

He roput nHgukaTtop nu-
TaHna OPER / ON /
PWR(ON)

1. OTCcyTCTBYET NUTaloLLEE
HanpsbKeHne oT ceTn

1.1 MNogknioynTb KOMMYTa-
TOP K NUTaloLLLEMY Hanpsxe-
HUIO.

1.2 HeucnpaBHoCTb B kabe-
ne. 3amMeHnTb Kaberb.

2. HencnpasHocTu B nnaTte

2. CBshknTeCh C TEXNOA-
OEPXKKON

He ropuT nHamkaTop vH-
Tepdencos

1. OTCcyTCTBYET NOAKNIOYe-
HVe

1.1 MNMpoBepuTb Noakno4e-
Hne kabeng

1.2 HencnpaBHocTu B kabe-
ne. 3ameHnTb Kabenb

2. HencnpasHocTK B nnate

2. CBsxutechb ¢ Texnoa-
AEepPKKon

OTcyTcTBYET CoeguHeHne
C YCTPOWCTBOM B TEPMU-
HanbHOW NporpamMmme no
KOHCONN

1. OTCyTCTBYET NOAKNIOYe-
Hue

1.1 lNpoBepbTe nogkno4e-
HWEe KOHCOMNBLHOro kabens

1.2 HeucnpasHocTn B kabe-
ne. 3ameHnTb Kabenb

2. HeBepHble napameTpsbl
NOAKIMOYEHNS

2. CepuTb NapameTpbl Noa-
KNtOYEeHMSA C TEMN, YTO
npeacTtasfneHbl B JaHHOM
pykoBogcTee B §4.1.3

3. HencnpasHocTu B nnate

3. CBskuTech ¢ Texnoa-
AEepPXKKOn

OTcyTCcTBYET NUTaHME Mo
PoE

1. OTCyTCTBYET NOAKNIOYE-
Hue

1.1 lNpoBepbTe Nogkno4e-
Hne kabens K pasbemy

1.2 HencnpaBHoCTb B Kabe-
ne. 3ameHuTe ero.

2. HencnpaBHoOCTM B nnate

2. CBsxuntecb ¢ Texnoa-
OEPXKKON

I7pu 603HUKHOB8€eHuUuU HeucnpaeHocmeL“l, He onucaHHbIX 8 mabnuye 5, cesxxumecsn ¢

mexnodoepiKKou.
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6 MapkupoBKa

ToBapHbI 3HAK NPeanpUATUS-M3roTOBMTENSI HAHOCUTCS Ha NULIEBOI YacTu Kopnyca.
[eunmanbHbli HOMep, NOPSAKOBLIA HOMEpP U AaTa U3roTOBIIEHUS HAHOCATCS Ha 3aaHeN
CTeHke kopnyca.

7 YKasaHus mep 6e30nacHOCTU

K paboTte ¢ annapaTypon gomnyckalTcs nuua, U3yymBlUME HACTOSLLYIO MHCTPYKUMIO, a
TaKke npoLueaLlne MecTHbI MHCTPYKTaX no 6esonacHocTu Tpyaa.

K TexHuyeckomy ob6CnyxuBaHuIio, HanagoyHbiM paboTaM W PemMOHTYy [onyckaeTcs
ornepaTuUBHO-PEMOHTHbIN nepcoHan, UMerLLni KBanMukauMOHHY0 rpynny no
anekTpo6e30nacHOCTUN He HNXe TpeTben.

MNepen Havanom ycTaHOBKM M BO BpeMs 3KCrryatauum annapaTtypa AormkHa ObiTb
NOAKMoYEHa K KOHTYpY 3a3eMneHuns. MoHTax uenu 3asemrneHus Bectu nnetéHkom NMI116x20
Y3 TY22-3708-76 gnvHon He 6onee 3 METPOB.

KommyTaTtop pomkeH ObiTb 3a3emMrieH 4epe3 BUMHTOBYHO KreMMy 3as3eMrieHus, Kak
nokasaHo Ha pucyHkax 4.2.1, 4.2.2, 4.2.3.

3anpewaeTca NPOBOAUTL MOHTaX W [OeMOHTaX annapatypbl Npyv MOAKMIHYEHHOM
nUTaloLEeM HanpsXXeHuu.

Bo wunsbexaHne nopaxeHus SMNeKTpUYECKUM TOKOM 3arnpeliaeTcs nogaBaTb MeCTHOe
NMUTaHWe Npu CHATOM KpbILLKe KOMMYyTaTopa.

8 [lMopsapok yctTaHOBKMU

KpenneHne kommyTaTopa KOHCTPYKUMM Ha DIN-perky no3BongdeT yctaHaBnuBaTb €ro
HenocpeacTBeHHO Ha DIN-penky 6narogaps 3allenke Ha TbifIbHONM CTOPOHE Koprnyca.

KoMmMyTaTopbl KOHCTPYKUUKM B CTOMKY 19’ npeaHasHayvyeHbl An4a pa3MmeLlleHns B Tene-
KOMMYHUKaLMOHHOW CTOMKE BHYTPU NOMELLEHNS. YCTaHOBKY KOMMYTaTOPOB NPOBOAMUTL B Crie-
ayroLem nopsgke:

- NPUSTOXNTE YCTPONCTBO K BEPTUKASIbHBIM HanpaBsloLWnM CTONKN;

- COBMECTUTE OTBEPCTUA KPOHLUTENHOB C OTBEPCTUAMMU Ha HANPaBsOLWLMX CTOKY;

- UICNOMNb3yNTe OTBEPCTUS B HanpaBnsaloLWmMX Ha OAHOM YPOBHE C 06enx CTOPOH CTOMKM,
4yTO6bI YCTPONCTBO pacnofiarasiocb rOPU3OHTanNbHo;

- 3aKpenuTe KOMMyTaTop BUHTaMW.

KoMmyTaTopbl KOHCTPYKUMN HA MOHTaXHYHO NaHenb npegHa3HayYeHbl A9 pa3sMeLLeHns
Ha CTEHE NN HA MOHTAaXXHOW NaHenNn BHYTPM NOMeELLEHUs. YCTaHOBKY KOMMYTaTOPOB NPOBO-
OUTb B criegylolem nopsiake.

* [NpocBepnnTb B CTEHE UM MHOM MECTE YCTaHOBKM YCTPOMUCTBA 4 OTBEPCTUSA COrflacHO
KpenexXHbIM pasmepam kopnyca. B oTBepcTusi pekoMeHayeTcs yCTaHOBUTL Arobenu.

» 3aKpennTb KOMMYTaTOp Ha CTEHE C NMOMOLLLIO LUYPYMNOB UM BUHTOB.

BHumaHue! Ons ucknodeHusi nonadaHusi efla2u 8 Koprnyc, 2epMemusupyroujue
nampy6ku (2epMoee00ki) 00/KHLI 6bimb HanpaeseHbl HU3! 3akpenneHue Kopnyca cTpo-
o HY)>XKHO NMPOM3BOAUTL MO BCEM 4-M KpeneXxHbIM OTBEPCTUSAIM Kopryca Bo U3bexaHue ero me-
XaHMYeCKoro NoBpeXaeHus B Xoae aKcrnyaTaLluu.
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9 TlopgrortoBKa K paboTe

YCTaHOBUTb KOMMYTaTOP B COOTBETCTBMM C €0 KOHCTPYKLMEN.

BbINONHWUTL 3alMTHOE 3a3eMiieHne YCTPOWCTBA. OTO HYXHO caenatb npexae,
YyemM Ha YCTPOMCTBO OydeT noAaHO nuTawllee HanpsbkeHve. 3asemrieHune
Heo6Xo4MMO BbINOSMHATL U30NMPOBAHHLIM MHOTOXWIbHLIM NPOBOAOM. [Mpasuna
YCTPOWCTBA 3a3eMSIEHUS W CeYeHWe 3as3eMniaWero npoBoda  AOSMKHbI
cooTBeTCcTBOBaTb TpeboBaHuamu [1YD. HadexHoe 3a3zemsieHue siensiemcsi
abconromHo HeobxodumMbiM  ycrioeueM Osii  HadexHol  pabombi
KoMMymamopa.

Ecnu npegnonaraetcs NogkrtoyYeHWe KOMMblOTEpa MM MHOroO 0bopyaoBaHMS K
KOHCONbHOMY MOPTY KOMMYyTaTopa, 370 obopyooBaHWe Takke [OMKHO ObiTb
HaJeXXHO 3a3eMIIeHO.

[ns KoMMyTaTopoB KOHCTPYKUMK Ha DIN-pelrky noaknioyYnTb OCHOBHOE NUTaHme
cornacHo tTabnuue 1.1 K knemmam «DC 1», pesepBHOe NUTaHWE MOAKITYUTL K
knemmam «DC 2».

[na KOMMYTaTopoOB KOHCTPYKLMU B CTONKY 19'pasbeMbl NOAKNHOYEHNA OCHOBHOIO
N pe3epBHOro NUTaHWUS HAXOASATCH Ha 3aHEN NaHenu Kopnyca, NOAKYNTE NX
cornacHo tabnuue 1.1.

[Ana koMmyTaTopa KOHCTPYKLUN HA MOHTa)HYHO NaHesNb NOAKMIOYUTb
3a4uLLEeHHble NPOBOAA OT UCTOYHUKA MOCTOSIHHOMO TOKa HanpshkeHnem 24 B k
KnemmMmam nutaHus.

YbeantbCss B WTATHOM Modavye MUMTaHuMs U B NPaBWUIbHOCTM Ha4varbHOro
COCTOSIHUS KOMMYyTaTopa MO COCTOSIHUIO €ro CBETOBbIX WHAMKATOPOB COrfacHo
Tabnuuam 4.3.1, 4.3.2 1 4.3.3.
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10 NMopsiaok padoThl

- lMopaTb NUTaHMe Ha KoMMyTaTop.

- [ocne BkNOYEHNA CUCTEMbI MHANKATOPbLI HA NepegHen naHenn yCcTponcTBa NokasbiBatoT
COCTOSIHME CUCTEMBI B NnpoLiecce Havana paboTbl.

- [poBeputb paboTy MHTEPGENCOB.
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11 YkasaHuAa no aKcnnyaTaumm

OkcnnyaTtauusa obopyaoBaHMsa OOMKHA OCYLLECTBATLCA B COOTBETCTBUM C HACTOSALLMUM
PYKOBOLCTBOM MO 3KCnsyaTauum.

AnnapaTypa npurogHa Aans KpyrrioCyTOYHOW HenpepbiBHOM paboTbl U He Tpebyer
npoBeaeHns NpodunakTnyecknx paboT n NOCTOAHHOIO NPUCYTCTBUSA NepcoHana.
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12 TpaHCnOpTUPOBKa U XpaHeHue

TpaHcnopTupoBaHue annapatypbl MNOTPEOUTEND OCyLEeCTBNAeTCs BCEMWU BUAAMMU
TpaHcrnopTa Ha nboe paccTosHMe B YCMOBUAX TeMnepaTypbl OKpyXKaloLwero Bo3gyxa OT
mMuHyc 50 °C go nntoc 50 °C n BnaxxHocTn Bo3ayxa 4o 95 % ¢ 3almTon oT NpsiMoro nonagaHus
aTMocdepHbIX OCaAKOB U MbifN.

PacctaHoBKa 1 kpenneHue rpy3a B TPaHCMOPTHbLIX CPeAcTBax OOMMKHbI obecneynBaTtb
YyCTOMYMBOE TMOSIOXKEHME T[py3a MNpu TpaHcnopTUpoBaHuW. He ponyckaeTca npeBbllleHne
AONYCTUMbIX MEXaHUYECKUX N KNUMaTUYeCKNX hakTopoB, cornacHo pasgeny 2.4.

B npemenax ropoga ponyckaeTcss TpaHCnopTMpoBaTh annapaTtypy 6e3 cneuuwanbHOu
TPaHCMOPTHON yMaKOBKW, HO C obs3aTenbHOM 3awmton OT npobos  cTaTuyeckum
3NEeKTPUYECTBOM, aTMOCHEPHbLIX OCAAKOB U YAApOB NPU TPaHCNOPTUPOBaHUM.

Mpn TpaHCNoOpTUPOBaHMM BO3OYLUHbIM TPaHCNOPTOM MNpubopbl B TPAHCMOPTHOM Tape
OOJTKHbI pa3MeLLaTbCsl B repMeTU3MPOBaHHbLIX OTCEKaX.

AnnapaTypa BblOepXMBaeT XpaHeHWe B YMNakoBKe B CKMAACKMX MOMELLEHUAX npu
TemnepaTtype ot MuHyc 50 °C go + 50 °C, cpegHeMeCsYHOM 3HaAYEeHUM OTHOCUTENbHOW
BnaxHocTn Bo3ayxa 80 % npu Temnepatype + 20 °C. [lonyckaeTcsa NOBbILEHWE BNAXHOCTN 00
98 % npwu Temnepatype + 25 °C 6e3 KoHOgeHcauun Bnaru, HoO cymMmapHo He bornee 1 mecsua B
rog.
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13 MNapaHTM nsrotoBuTens

N3rotoButenb rapaHTMpyeT COOTBETCTBME TEXHUYECKUX [AaHHbIX WU XapakTepucTuk
obopyaoBaHus, 3asBNEHHOro B JAaHHOM AOKYMEHTE, Npy CcOBNI0AEHNN YCNOBUIA IKCNTyaTaumm.
MapaHTUNHLIM cpok - 3 roga. [ononHuTenbHble YCOBUSA MO TEXHUYECKOM MNoAAepXKKe
noctaske 3ull 1 T.4. yka3biBalOTCA B AOrOBOpE O NOCTaBKe (COCTaBnseTcs no Heob6xoamMmocTh).
[[apaHTUNHBLIN CPOK NpeKpaLlaeTcd, U rapaHTUa He AeNCTBYET B CreayoLwmnx criyvasx:

1. HeuncnpaBHoCTb (BKMoYas NoBpeXaeHWst TOBEPXHOCTEN ToBapa) BO3HUKNA nocre nepeaa-
4yu ToBapa NoTpeduTento 1 BbiaBaHa HenpaBUibHLIM U (UNN) HEGPEXHbLIM obpalleHremMm,
HenpaBUNbHOW TPAHCMNOPTMPOBKOM, 06CNyXNBaHNEM, UCTIONb30BaHNEM U (UNN) XpaHEHMEM
TOoBapa nokynaTenem;

2. Toap umeeT gedekTbl, BO3HUKLLIMNE B pe3yribTaTe HeHaaexallmnx yCrioBum aKkcnyaTaumm
(kOopOTKME 3aMbIKaHNA, Neperpy3kn, MexaHn4yeckume, anekTpuyeckme n (unm) Tennosble no-
BpEeXOEHWS, 3aMATble KOHTaKTbl, TPELLMHBI, CKOSbI, cnefbl yaapoB U (Miv) MexaHN4Yeckoro
BO3OENCTBUA N T.4.);

3. [edekT cTan pesdynbTaToM HENpaBUilbHON YCTAHOBKWU, NOAKIMIOYEHUS U (M) HACTPOMKK
TOBapa, BKIoYas NoBpexaeHus!, Bbi3BaHHbIE MOAKMIOYEeHNneM ToBapa K UICTOMHUKaM nuTa-
HWS, HEe COOTBETCTBYIOLWMM CTaH4apTam napameTpoB MUTaLWKNX, TENEKOMMYHUKALNOHHBIX,
KaberbHbIX ceTen U Apyrnx NnoAoBHbIX BHELLHMX (PaKTOPOB;

4. HewucnpaBHOCTb TOBapa Bbl3BaHa UCMOSb30BaHMEM BCTPOEHHOIO NporpaMmmHoro obecne-
YeHus1, KoTopoe He 6bino ogobpeHo nponssoguTenemM N He 6b110 onybiMkoBaHO Ha odu-
unaneHOM canTe npomsBoauTens. Takke Ha HEUCNPAaBHOCTU, Bbl3BaHHbIE HApYLLUEHNEM
TEXHUKN OBHOBNEHNA NporpaMMHOro obecneveHmst Tosapa unu cbosa B npouecce obHoBMe-
HWUS, B YACTHOCTU, BbIKITHOYEHUS MUTAHUS U HAXaTua KHOMKK cbpoca BO BpeMs npoueay-
pbl 0BGHOBEHMSI MPOrPaMMHOro Koaa.

5. BbiInu npoBeaeHbl Nobble agantaumun 1 U3MEHEHUS C LieNbio YCOBEPLUEHCTBOBAHMS UMK
pacLumpeHns 0bbl4YHOM chepbl NPUMEHEHNS N30ENNS, YKa3aHHOW B PYKOBOACTBE MO 3KC-
nnyaTtauuu.

6. lMpu obHapyXeHM CNefoB PEMOHTA CTOPOHAMM, HE MMEIOLLMMUK aBTOpM3aLunm Npon3Boam-
Tensa n (Mnu) B criydae obHapyXeHus cnegoB BCKPbITUSA ToBapa (HapyLleHue LenoCTHOCTU
rapaHTUMHBLIX OTMETOK, Creabl Npunos U T.4.);

7. WN3genue ncnonb3oBanocb HE N0 HAa3HAYEHUIO NN HE B COOTBETCTBUM C pykoBOACTBOM MO
aKcnnyaTtauun.

8. HewncnpaBHOCTb TOBapa Bbl3BaHa nonagaHnemM BHYTPb 060pyA0oBaHMS MOCTOPOHHMX Npea-
METOB, BELLECTB, XXNOKOCTEN, HACEKOMbIX U T.4.;

9. HewucnpaBHOCTb TOBapa Bbl3BaHa BHELUHMMU (hakTopamu (OOXAb, CHEr, rpag, MOSHUS), Bbl-
3BaHa 06CcToATENBCTBAMMN HENPEOAONMMON CUnbl (NOXap, HAaBOAHEHWE, 3eMNETPSICEHME U
T.4.) UNK B pesynbTaTe CriyYanHbIX PuUanyeckmx bakTopoB (CKaYKM HanNpPsXKeHNSA B dNEKTpuU-
YECKUX CeTsax U T.4.);

Mocrne wucTeYeHUss rapaHTUMHONO Ccpoka MNPeAnpPUSTUE-U3rOTOBUTENb OCYLLECTBRAET
NNaTHbLIN PEMOHT MO OTAENbHOMY JOrOBOPY.

MNponsBoaMTENL WUMEET MNPaBO BHOCUTb B KOHCTPYKUMIO CUCTEMbI M3MEHEHUS, He
yXyALlatoLwme XxapakTepucTmk, NpuBeaeHHbIX B HacTosiwem P3.
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MponsBoanTENb HE HECET OTBETCTBEHHOCTU 32 BO3MOXHbIN Bped, NPsiMO UM KOCBEHHO
HaHeCeHHbIV NMAAM, AOMALLUHUM XUBOTHbLIM UK NIOOOMY MMYLLLECTBY, €CNK 3TO NMPOU3OLLINIO B
pesynbTaTe UCMOoNb30BaHNsS TOBapa He MO Ha3HayYeHWo, HecobNtoAeHUs NPaBu 1 YCroBuiA
3KCNyaTauum Unm XxpaHeHusi Toeapa, YMbILLIEHHbIX UM HEOCTOPOXKHbIX AENCTBUIA NOTPeOU-
Tens Unu TpeTbux Nu,.
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