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O6Go3Ha4YeHna n cokpalleHus

B HaCTOﬂIHeﬁ qJacTu PYKOBOJACTBA II0 OKCIIyaTallkMHd IIPUHATBI  CJIICAYIOIIHC
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MEXAYHApOIHAS SJIEKTPOTEXHUYECKAS] KOMUCCHS;
NEPCOHANbHBIN KOMIBIOTED;

IPOrpaMMHOE 0OECTIeUeHHUE;

paBuiia yCTPOUCTBA JIEKTPOYCTAHOBOK;
PYKOBOJICTBO IO 3KCIUTyaTalllu;
TEXHOJIOTUYECKas KapTa;

TEXHUYECKOE 00CITy>KUBAHHUE;

Y4aCTOK TCXHOJIOTHUYCCKOI'0O KOHTPOJIA.
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B nactosiiiiem PO npuHSTH cieayomnye onpeaeieHus:

Baiit (Byte)

bur (Bit)

burt yernoctu (Parity Bit)

I'out/c (I'mradur B ceKyHAay,
Gbps — Gigabits per second)

JInarnocruka (Diagnostics)

lomen (Domain)

Nuxancyasuus (Encapsulation)

Enununa  xpanenus u  oOpaboTku  1U(PPOBOM
uHpopMaruu. Yarie Bcero 0alT cuuTaeTcsl paBHBIM
8 outraMm. B Takom ciydae GalT MOXET MPUHUMATH
oqHo w3 256 (28) pasznuuHbIX 3HaueHWi. B
ClIyJasix, KOTJla MMEETCS B BUIY BOCHMHUOUTHBIM
O0aiiT, B  ONHWCAaHUM CETEBHIX  IPOTOKOJIOB
UCIIOJIB3YETCSI TEPMUH «OKTET.

Haumenspinast eaununa uH@OpMaIU B JIBOMYHOMN
CUCTEME MCYHUCIICHUS, IPUHHUMAIOIIAs 3HAYCHUE
«1» nmm «O».

JlomoNHUTENbHBIA OUT, A00aBIsIEMbIi B TPYIILY
JUIS TOTO, YTOOBI O0Ilee YKMCIIO €IWHUI] B TPYIIIE
ObUIO YETHBIM WJIM HEYETHBIM (B 3aBHCUMOCTU OT
IPOTOKOJA).

Enununa wm3MepeHus MOJOChl MPOIMYCKAHUS WM
CKOpOCTH mepefaun JaHHbIX. [Ipeacrasnser coboit
CKOpPOCTh TIE€pefaud B OJWMH MWUIMapA OUT B
CEeKYHNy (CMOTpUTE TaKXe€ ONpeAeICHUE TEPMHUHA
«bumy).

OOHapykeHHE M JIOKaNIW3alus HEUCIPaBHOCTEH,
OIIMOOK B KOMMYTAIIMOHHBIX YCTPOMCTBaX, CETAX
WUJIU CUCTEMaX.

VY3en B JepeBe HMEH BMECT€ CO BCEMHU
MOJYMHEHHBIMU €My y371aMu (€CIu  TaKOBBIC
UMEIOTCS), TO €CTh HMMCHOBaHHAs BETBb WIIU
noJiiepeBo B AepeBe uMeH. CTpyKTypa JOMEHHOTO
UMEHU OTpakaeT TOPSAIOK CIICJIOBaHMS Y3JIOB B
UEepapXUU; TOMEHHOE UMS YUTACTCS CJIeBa HAMPABO
OT MJIQ/IIINX IOMEHOB K JIOMEHAM BBICIIIETO YPOBHS
(B TIOpsIIKE TOBBIMICHUS 3HAYMMOCTH), KOPHEBBIM
JIOMCHOM BCEH CHUCTEMBI SBJISCTCS TOUYKa («.»),
HUKE  WAYT  JOMEHBl  TEPBOTO  ypPOBHS
(reorpaduueckrie WIM TEMaTUYECKUE), 3aTeM —
JIOMEHBI BTOPOTO YPOBHSI, TPETHETO U T. 1.

Meron ~ HOCTpOEHUST ~ MOIYJNBHBIX  CETEBBIX
IIPOTOKOJIOB, npu KOTOPOM JIOTUYECKHU
HE3aBUCUMbIE (DYHKIIMU ceTU abCTparupyrorcs OT
HIDKEJIEKAIMX MEXAHU3MOB IIyTEM BKIKOYEHUS
WIH WHKAICYJIUPOBaHUS B Oonee
BBICOKOYPOBHEBbIE OOBEKTHI.
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HNurepdeiic (Interface)

Kout (Kunoour, Kilobit)

Kour/c (Knoour B
cexyHay, Kbps — Kilobits
per second)

Mapumpyruszarop (Router)

Macka cetu (Network
Mask)

Mout (Meradur, Megabit)

Mbout/c (Meradour B
cekyHay, Mbps — Megabits
per second)

Menemxep (Manager)

Mopgean OSI (Open Systems
Interconnection)
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CTbIK, coeuHEHUe, 00IIasi TpaHulla JBYX YCTPOWCTB
WIH cpen, onpesensieMas buznuecKuMu
XapaKTEepUCTUKAMU  COEJIMHUTENECH,  IapaMeTpamu
CUTHAJIOB U UX 3HAUCHHEM.

Onna ThicI4a OUT (CMOTPHUTE TakXke OIpeAcICHUE
TepMuHa «buT»).

EnuHnna  w3mepeHus 1ONOCHL  NPOIYCKaHUS WU
CKOpOCTH mepedaud AaHHbIX. [IpeacraBnser coOoif
CKOPOCTh Tepeaud B OJHY ThICSUy OUT B CEKyHIY
(cMoTpuTE Tak)Ke onpeneneHre TepMuHa «bur»).

Cucrtema, oTBeyaromias 3a NPUHATAE PEUICHUNA O
BBIOOpE OJHOTO W3 HECKOJBKHX MyTeW Tepenayu
cereBoro Tpaduka. {1 BBINOJHEHHUS JAaHHOW 3aJayu
UCTIOJIB3YIOTCSL  MapUIPyTU3UPYEMBIE  MPOTOKOJIBI,
cojepkamue WHOOPMALMI0O O CETHU W  aJITOPUTMBI
BBIOOpAa HAWJIYYIIETO IyTH HAa OCHOBE HECKOJIBKUX
KPUTEPUEB, HA3bIBAEMBIX METPUKOW MapIIpyTHU3AIUU
(«routing metrics»). B Tepmunax OSI mapuipyTuzaTop
ABJISIETCA  MpOMEXyTouHOM  cucteMor  CereBoro
YPOBHS.

32-0MTOBOE  YHCIIO, TMPEACTABISAIONIEE JHAMAa30H
IP-anpecoB, Haxonsmuxcs B ogHo [P-cern/moacern.

O MWUTMOH OUT (CMOTPUTE TAKXKE OIPECICHHE
TepMuHa «buTy).

Enuauna w3MepeHus TMOJIOCH  TMPOIYCKAHWS — WIU
CKOpOCTH Tepefaud AaHHbIX. [IpeacraBnser coOoii
CKOPOCTh Tepefaud B OJWH MUJUIMOH OUT B CEKyHIY
(cMOTpUTE TakKe omnpezeieHue TepMuHa «buty).

[Iporpammuoe obecrieueHue, BBITIOJTHSIOIIIEE
OMpeNeieHHbIe  YIPaBISIOMIME U KOHTPOJbHBIC
nevicteusi. Hampumep, SNMP-menemxep mo3BosseT
YIOPABJISATH YCTpOCTBaMU 10 nMpoTokoiry SNMP.

Mopnenb KOMMYHUKALIMOHHBIX —CHUCTEM, HMEoUIas
CEMUYpPOBHEBYIO apxuTekTtypy. Mogmens OSI Obuta
co3gaHa  MEXKIYyHAPOJHOU OopraHu3alueu 1o
craggaptu3aiuun ~ [SO  (International — Standards
Organization).
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Mocrt (Bridge)

Ontuueckoe BOJIOKHO
(Optical Fiber)

IMTaker (Packet)

IMomnoxyminexkcubii (Full
Duplex)

IToJioca nponyckanus
(Bandwidth)

Honyaynuexcusbrii (Half
duplex)

IHopt (Port)

IIporoxo.a (Protocol)

Cetpb (Network)

CeTtb ¢ KOMMyTaLIHEH
naketoB (Packet Switched
Network)

bIJIITA.465255.037P2

CereBoe o0OopynoBaHue st OOBEIUHEHHUST CETMEHTOB
JokaiabHOM cetu. CeTeBOil MOCT paboTaeT Ha KaHAJIIbHOM
ypoBHe mojenu OS], obGecrieunBasi orpaHUYEHUE IOMEHA
KoJutu3uil (B ciydae cetu Ethernet). MocThl HanpapisitoT
¢dpelriMbpl  JaHHBIX B cooTBeTcTBUM ¢ MAC-aapecamu
¢dpeitmoB. DopmalibHOE ONHMCAHWE CETEBOTO MOCTa
npuseneHo B ctangapte IEEE 802.1D.

CrexnsiHHasT WM TOJMMEpHas cpela s Iepenadu
CBETOBBIX ITy4KOB, I'€HEPUPYEMBIX CBETOAMOIOM WU
JIa3EPOM.

YnopsimoueHHass COBOKYNMHOCTh JAaHHBIX M CUTHAJIOB
yOpaBJ€HUs, TMepeaaBaeMas 4Yepe3 CeTh KaK 4YacTb
cooOmenus. CTpyKTypa nakeTa 3aBUCUT OT MPOTOKOJIA.

Kanan uimm ycTpoHCTBO, BBINOJIHAOIIEE OAHOBPEMEHHO
opueM ¢ 1epejady  JaHHBIX  (CMOTpUTE — Takke
ornpenenenue TepMuHa «I 1oy IyTIeKCHBINY).

KomuuectBo unbopmanuu, mnepeaaBaeMoil B €IUHUILY
BpeMeHH. [lonoca mpomyckaHusi 0OBIYHO H3MEPSETCS B

Outrax B CeKyHAy WM KpatHeix eaunHunax (Kowurt/c,
Mo6ur/c, I'6ut/c).

VYerpoiicTBO MM KaHAI, CIIOCOOHBINM B KaXKIAbIi MOMEHT
TONBKO IIepe/laBaTh WM MPUHUMATh HH(POPMAITHIO.
I[Ipuem wu mepemaya, TakuM 00pa3oM, JIOJDKHBI
BBIIIOJIHATHCS MIO0YEPETHO (cMoTpuTe TaKXe
ornpenenenne TepMuHa «I[10JTHOTYIICKCHBIN).

Touka pgoctyma K YCTPOMCTBY WM INpOrpamme.
Paznuuaror ¢usnueckue mOpTHl (HAIpUMEp, MOPTHI
Ethernet, RS-232) u noruveckuwe mnopThl (Hampumep,
noptel TCP unu UDP).

®opManu30BaHHbIE IIpaBUIIa, OIIpEEIAIOIIHE
noBeJieHue (PYHKIUMOHAIBHBIX OJIOKOB NpH TIepeaaue
JAHHBIX.

['pynna y310B, CBA3aHHBIX TEJIEKOMMYHUKAIMOHHBIMU
KaHaJlaMH.

KoMMyHHKaIMOHHAS CETh, MCIIOJIB3YIOIIAs TEXHOJIOTHIO
KOMMYTAaIlMu TakeToB. 1 mepenadn JaHHBIX MO TaKOH
CETH COCJIMHECHHE MEXKIY OTIPABUTEICM M MOJydaTeaeM
Ha BCE BpeMsS TIPOBEICHHUS CeaHca CBSI3W HE
yCTaHaBIMBaeTcsa. Bwmecto 3Toro 0e3  yCTaHOBKH
MOCTOSTHHOTO COCJMHCHHSI JIaHHBIC MEepPEIaroTCs B BHIE
OJIOKOB, Ha3bIBA€MBIX ITAKETAMU.

Peoaxyus 1.0.0 om 08.11.2017 .
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CucremMa IMeH IOMEHOB

(DNS — Domain Name
System)

Tpancusep (Transceiver)

YnpasieHue NOTOKOM
(Flow Control)

Du3uyecKuil ypoBeHb
(Physical Layer)

®peiim (Frame)

a3 (Gateway)

AAA (Authentication,
Authorization,
Accounting)

Authentication
(ayreHTHpUKANS)
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Pacnpenenennslii MEXaHU3M UMEH/aJIpeCOoB,
UCTIONB3YIOUIMICA UIsl TIpeoOpa3oBaHus JIOTMYECKHUX
nmeH B IP-angpeca. DNS npumensiercst B cetu Internet,
obecrieunBasi BO3MOXHOCTb PaOOThl C TOHSATHBIMU U
JIETKO 3allOMUHAIOIIMMUCS HWMEHAMU BMECTO YHUCE
IP-anpeca.

dusnueckoe yCTpoMCTBO, KOTOpOE COBMENIAET B cebe
NPUEMHUK U MTepPeIaTIUK.

MexaHu3M, KOTOpBIM KOMIIEHCUPYET pas3jaudusi B
CKOPOCTH TIepefaTyMKa M MpHUEMHHUKA. YTpaBJCHUE
notokoM B cetu Ethernet peanmsyercs ¢ momorisio
dpeiiMoB  Tay3bl  (PEKUM TOJTHOTO JAYIUIEKCA) WU
reHepaIyy KOJUTU3UH (PEeKUM MOJYyAYyTUIeKCa).

IlepBriit  ypoBenb wmoaenu OSl, npeaHa3HaUYCHHBIH
HETIOCPEJICTBEHHO [IJIsi  TepeJayud  IOTOKa JaHHBIX.
OcymiectBisier  mepenayy — JJIEKTPUYECKUX  WIU
ONTHUYECKUX CHUTHAJIOB, UX MPUEM U MPeoOpa3oBaHHUE B
OUTHI TAaHHBIX B COOTBETCTBUM C METOJAaMHU KOJUPOBAHUS
1M(POBBIX CUTHAIIOB. J[pyruMu cioBamu, OCYIIECTBISET
uHTEepheic MEXIy CETeBbIM HOCHUTEIIEM M CETEeBBIM
YCTPOMCTBOM.

Jlornyeckas enunuiia uHGOpPMAIIMK, TIEpeiaBaeMas Kak
€MHUIIA KaHAJBHOTO YPOBHS Y€pe3 CPEACTBO MEPEHAUH.
O@peliMbl coAepKaT aapec OTIPABUTENSI U IOJydaTels
uHdopmaIu, yKazaHusi Ha Hadajo U KOHel (peiima,
nHpopMaIuio 0 IEJIOCTHOCTH (peiima, TMOJIe3HYIO
Harpy3ky.  TepMHHBI  «HakeT»,  «JAeUTarpaMmmayr,
«CETMEHT» U «COOOILEHHE» TAKXKE HCIONb3YIOTCSA IS
OTMCAHUSI JIOTUYECKON €TMHUITBI UH(POPMAITUH.

Toukn Ha BXOJle M Ha BBIXOJE M3 KOMMYTAI[MOHHBIX
cereil. IlpencraBnstomuii coboi (U3NMUECKUN OOBEKT,
LUII03 €CThb BEpUIMHA, KOTOpas TPAHCIUPYET JIaHHbIE
MEXIy JABYMsS Pa3HbIMH HECOBMECTHBIMH CETSIMU WIIN
cermMeHTamu ceTu. [1nro3bl OCYyIIECTBISIOT KOHBEPCHIO
KoJa M TMpoTOKosa, oOecneunBas Tpapuk MeExay
MarucCTpaJIsIMH JJAHHBIX Pa3JIMYHON apXUTEKTYPHI.

HaGop cepBucOB ceTeBoii 0e30MacHOCTH, KOTOPHIE
OMPENCIAIOT IOAXOA JUJIA OpraHu3aluid  KOHTPOJISI
JI0CTYIIa K CETH.

[Ipouecc MIOJTBEPKACHUS CyOBEKTOM CBOEH
MO/UIMHHOCTU 0  WACHTU(UKAIMOHHBIM  JIaHHBIM
(Hanpumep, 1O JIOTHHY).
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Authorization
(aBTOpPH3aNMS)

Accounting (yuer)

ACL (Access Control List)

ARP (Address Resolution
Protocol — IIpoToko.
onpeiesieHUs aapeca)

DHCP (Dynamic Host
Configuration Protocol -
IIporoko/ fUHAMUYECKO
KOH(pUrypauum ysJa)

Ethernet

Fast Ethernet

FTP (File Transfer
Protocol — IIpoTokoa
nepenavn aiiyion)

IGMP (Internet Group

Management Protocol —
IIporokoa ynpasjieHus
rpynnamu Internet)

IP - Internet Protocol

IIpomecc OIpELICIICHUS TTOJIHOMOYU I
UACHTU(UIMPOBAHHOTO  CyOBEKTa Ha  JIOCTYN K
OnpeaeIeHHbIM 00bEKTaM HJIH CEPBUCAM.

[Ipouiecc cOopa cBefeHuit 00 UCTIOIB30BAHHBIX CETEBBIX
pecypcax.

Crucok KOHTPOJIS JOCTYIIA, KOTOPBIA UCTIONB3YETCS IS
N30MPaTeILHOTO YIIPABICHUS JOCTYIIOM K KOHKPETHOMY
00BEKTY.

[IpoTokoi, mpeaHa3HauYeHHbIN I ONPEICIICHUs aapeca
KaHAJIbBHOTO YPOBHS MO WM3BECTHOMY aJIpECy CETEBOIO
YPOBHS.

CereBoil MPOTOKOJI, KOTOPBIN MO3BOJIAET KOMIBIOTEPAM
aBromatuyecku  noxaydarb IP-agpec u  apyrue
napameTpsl, HeoOXoauMble it padotel B cetn TCP/IP.
JlaHHBI MPOTOKOJI HMCIHOJB3YET MNPUHLMI «KJIUEHT-
CEpBEPY.

TexHonoruss oOpraHu3alyyd JIOKAJIbHBIX CETeH, MpHU
KOTOPOM JOCTYI K Cpelie mepenayu OCYUIECTBISETCS MO
metory CSMA/CD (Carrier Sense Multiple Access with
Collision Detection — MHOXECTBEHHBIA JOCTYIT C
KOHTPOJIEM HeCyllled H OOHapyXEHHWEeM KOJUIM3UM),
onpeneneHHomy B crierupukanuu IEEES02.3.

Cranpapt Il JIOKaJbHBIX CETEH, HCHIONb3YIOUIUI
nosiocy 100 MoOurt/c. SIBnsiercsi pa3BUTUEM CTaHaapTa
Ethernet. PacnpocTpaneHHol peanuzainueid JaHHOTO
crannapra sipysiercs: 100Base-T.

[Iporokos, mpeaHa3HAYeHHBIN A nepenadyn (ailyioB B
KOMITBIOTEpHBIX ceTsX. FTP mo3Bossier nmoakmtouarses K
cepepaM FTP, nmpocmarpuBaTth Conep:KUMOE KaTajaoOroB
U 3arpyath (haiiiiel ¢ cepBepa WM Ha CEpPBED.

[Mpotokon  ympaBiaenus  rpymmoBoi  (multicast)
nepegayeil JaHHbIX B CETAX, OCHOBAHHBIX HA MPOTOKOJIE
IP. JlaHHBIN IIPOTOKOJI VCIIOJIB3YETCs
Mapuipytu3aropamu U |P-y3mamu mis  opraHuzanuu
CETEBBIX YCTPOUCTB B I'PYIIIIHI.

[IpoTokon cereBoro ypoBHs, UCIOJIb3yeMblid B Internet u
IpYruX KOMIbIOTEpHBIX ceTsix. ObecrneunBaer nepegavy
MakeToB 0e3 OpraHu3aluyd COCJUHEHUH U TapaHTUHU
JOCTaBKHU.

Peoaxyus 1.0.0 om 08.11.2017 .
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IP-anpec (IP Address)

LACP (Link Aggregation
Control Protocol)

LAN (Local Area
Network —
JlokajbHasi ceTh)

LLDP (Link Layer
Discovery Protocol)

MAC (Media Access
Control -

YupasjeHue 10CTYyIIOM K
cpene)

MLD (Multicast Listener
Discovery)

MSTP (Multiple Spanning
Tree Protocol)

Peoaxyus 1.0.0 om 08.11.2017 .

CereBoii aapec y3ma B KOMIIBIOTEPHOW  CETH,
IOCTPOEHHOU 110 mpoTokosy IP. B uerBepron Bepcuu
npotokosna IP-anpec mpexacrasiser coboit 32-OutoBOE
JBOWYHOE 4uciio. Yo0HOoM (opmoii 3ammcu [P-anpeca
(IPv4) sBnsieTcs 3amuch B BHJC YETHIPEX JECATHYHBIX

gucen (ot 0 7o 255), pa3neneHHbIX TOYKaMU, HAIPUMED,
192.168.0.1.

IIpoToxou, HCIIOJIb3YEMBIN 1A arperauuu
(oObenuHEHUS1) HECKOJBKUX  (PU3NYECKHX  KaHAJIOB
Ethernet B omun. OObeaunenusle kaHainsl LACP
MPUMEHSIOTCS N1 TIOBBIICHUS KaK MPOIYCKHOU
CIIOCOOHOCTH, TaK M OTKa30yCTONYMBOCTH.

Komneroreprast CETbh, MOKPBIBAIOIIAS 0OBIYHO
OTHOCHUTEIILHO HEOOIBIITYIO TEPPUTOPHIO 17001
HeOONBINYIO Tpynmy 3aanuil  (moMm, oduc, dupmy,
UHCTUTYT).

[TpoTOKOM KaHATBHOTO YPOBHSI, MTO3BOJIIOLINI CETEBOMY
00OpYJIOBAaHUIO OMOBELIATh JIOKAIBHYIO CETh O CBOEM
CYLIECTBOBAHHM M XapaKTEPUCTHUKaX, a TaKKe COOMpaTh
MOJ00HBIE OMNOBEIIEHUSI OT COCEIHEro 00O0PYIOBaHUA.
[Tporoxon onucan B crannapte |IEEE 802.1 AB-20009.

[IpoTokos, HCMONb3yeMbI Ui ompeAeneHust crocoda
MOJyYeHUs] JIOCTyNa pabodmx CTaHIMA K Cpele
nepeaadn, Hanboee YacTo UCIOIb3yeMbIH B JTIOKAJIbHBIX
cersax. JUIs JOKallbHBIX CETEH, COOTBETCTBYIOIIHNX
cranaaptam [EEE, MAC-ypoBeHb SBISE€TCS HIKHUM
MOJlypOBHEM KaHaJia nepenayuu JaHHbix (data link layer).

OnvH W3 TMPOTOKOJIOB, HWCIONB3YIOMIUXCS B CTEKE
npoTokoioB IPV6. JIaHHBIM MPOTOKOI UCTIOIB3YETCS IS
ompejeNeHusl  mojy4aTened rpymmoBeix  (multicast)
nanHbix. B crexke mpotokonoB IPv4 Bmecro MLD -
npotokon IGMP.

Passutne nporokona STP. [To3BosseT KOHGUTYPHUPOBATH
HEOOXOJUMOE KOJIMYECTBO SK3EMIUIIPOB CBSA3YIOLIETO
aepeBa (spanning tree) BHE 3aBHCHMOCTH OT YHCIIA

VLAN Ha kommyTtatope. [IpoTokoi onucan B ctanaaprte
IEEE 802.1s (IEEE 802.1Q-2003).

10
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Multicasting

MVRP (Multiple VLAN
Registration Protocol)

QoS (Quality of Service)

RADIUS (Remote
Authentication in Dial-in
User Service)

RIP (Routing Information
Protocol — ITporokoa
MapIIPYTHOM
nHdopmaIun)

RMON (Remote
monitoring)

CreuuanbHast ¢opMa MIMPOKOBEUIAHMS, NPU KOTOPOM
KOIMM  IIAKETOB  HANPABIAIOTCS  OINPEAEICHHOMY
NOJIMHOXKECTBY ajpecaTtoB. OCHOBHasl uiesl IpyHIoBOH
MapIIpPYTU3ALHUNA COCTOUT B TOM, YTO MApLIPyTH3ATOPHI,
oOMEHMBasICh ApPYyr € ApyroM HH(OpManuen, CTpOsT
MyTHU PACIPOCTPAHEHUsI TAKETOB KO BCEM HEOOXOAUMbBIM
nojaceTssM 0e3 ayOnmupoBaHusS W TeTenb. Kaxaeii w3
MapIIpyTU3aTOPOB TMEpelaeT MPUHUMAEMBbId MMakKeT Ha
OIMH WM HECKOJbKO JAPYTUX MapLIpyTH3aTOPOB,
n30erasi TeM CaMbIM IOBTOPHOM NEpEIayy OJHOTO U TOTO
K€ IMaKeTa MO OJHOMY KaHaly M JIOCTaBJss €ro BCEM
noyiydatessiM rpynmnbl. [lockonibKy cocTaB Tpynmbl CO
BPEMEHEM MOXET MEHSTbCS, BHOBb IIOSIBUBLIMECS U
BBIOBIBIINE YJIEHBI TPYINIBI IUHAMUYECKH YUUTBHIBAKOTCS
B IIOCTPOECHUH IIyTEN MapLIpyTU3aLUH.

[TpoTokon mHoxecTBeHHBIX peructparuii VLAN. Panee
m3Becren kak GVRP (GARP VLAN Registration
Protocol). MVRP sBisercs ceTeBbIM  ITPOTOKOJIOM
BTOPOTO YPOBHS MJiIi ABTOMAaTHYECKON KOH(UTYypaIruu
unpopmanuu VLAN B kommyTaTOpax.

KadectBo oOcmyxuBanusi. QoS ompenenser HaOop
QITOPUTMOB, TI0O KOTOPHIM TPOUCXOJUT pa3rpaHUUCHUE
MPOXOJISIIIET0 TpaguKka M BHITIOJIHEHUE TPEeOOBAHUU IO
MPOITYCKHOM CIIOCOOHOCTH, 3aJIEPKKE U MOTEpPE MAKETOB
JUISL KaKJIOTO THIa TpaduKa.

[IpoTokon g peanu3anud  ayTeHTU(DUKALINH,
aBTopu3aluMu M cOopa CcBeAeHUH 00 MCHOJb30BAHHBIX
pecypcax (CMOTpUTE TakKe OINpeAesieHHe TEepMHUHA
«AAAY).

OnuH W3 TPOCTBIX MPOTOKOJIOB  MapUIPYTHU3ALIUU.
[Ipumensiercs B HEOOJBIIMX KOMIBIOTEPHBIX CETSIX,
MO3BOJISIET MapIIpyTU3aTOpaM JHUHAMHUYECKH OOHOBJIISITH
MapHIpyTHYIO HHQPOpPMAIIUIO, MOdy4yasi €€ OT COCEIHUX
MapuIpyTU3aTOpOB.

[IpoTOKOJI ~ MOHUTOpPHMHIa  KOMIBIOTEPHBIX  CETEW,
MPEACTaBIAIONINN  cOO0OM  paclMpeHue MpOTOKOJa
SNMP. B ocHOBe MNpoTOKOJa JISKUAT COOp W aHAIM3
uH(doOpMaIIUU 0 XapakTepe UHPpOpMaIUU, IepeaBaeMoin
mo cetu. Ormmure RMON or SNMP 3akmouaercs B
xapakrepe cobupaemoit wuHpopmammu (B SNMP
uHdopMalusi  XapakTepu3yer  TOJIbKO  COOBITHS,
MPOUCXOJSIINE HAa YCTPOHCTBE, B KOTOPOM YCTaHOBJIECH
areHT, a RMON Tpebyer, 4yT0OBI MOJIydaeMble JaHHbBIC

Peoaxyus 1.0.0 om 08.11.2017 .
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RSTP (Rapid Spanning
Tree Protocol — BeicTpbrii
MPOTOKOJI
NMOKPBHIBAKOIIETO JIepeBa)

SNMP (Simple Network
Management Protocol —
IIpocToit npoToKoI
CeTEeBOro YNpaBJIeHH)

SSH (Secure Shell —
3amuineHHasi 000104Ka
ynpaBJieHUs)

SSL (Secure Sockets
Layer — YpoBeHnn
3aIUIIEHHBIX COKETOB)

STP (Spanning Tree
Protocol — IIpoTokoJ
NMOKPBHIBAKOIIETO0 JIepeBa)

TACACS+ (Terminal
Access Controller Access
Control System — Cucrema
YHIpaBJIeHUs JOCTYIIOM K
KOHTPOJLIEPY
TEPMHHAJIBLHOTO JI0CTYIIA)

TCP/IP (Transmission
Control Protocol/Internet
Protocol —

IIpoTokoJa ynpasjieHus1
nepeaaveii/ mpoToKoJ
Internet)

Peoaxyus 1.0.0 om 08.11.2017 .

bIJIITA.465255.037P2

MCIKOY CCTCBBIMU

XapaKTEPHU30BAIH Tpapux

YCTPOMCTBAMH).

PasButne mporokona STP, kotopoe obecrneunBaer
MEHBIIIEE BpPEMS BOCCTAaHOBJICHUS TONOJOIUH CETH.
[Mpotokon ommcan B cranmapre IEEE 802.1w (IEEE
802.1D-2004).

IIporokon cereBoro aamMuHUCTpupoBaHusi. SNMP
IIMPOKO UCIIOJIb3YETCS B HACTOSAIIEE BpEMs. Y IPABICHUE
CEThIO BXOJUT B cTeK nmpoTokosoB TCP/IP.

CeTeBol IPOTOKOJI CEAHCOBOTO YPOBHS JIJISl YAaJICHHOTO
ynpasieHus: U TyHHenupoBanusi TCP-coenunenuii. SSH
JIOITYCKAeT BBIOOP Pa3TUYHBIX AJITOPUTMOB MTU(POBAHUS.

[IpoTokon, TO3BOJSIOMIMKA  YCTAaHOBUTH O€30MMacCHOE
COCMHEHUE MEXKIY KIUEHTOM U cepBepoM. JlaHHBINM
MPOTOKOJI 00ecTeunBaeT KOH(MUICHIIMATLHOCTh OOMEHa
JTAHHBIMU MEXTY KJIIUEHTOM u CEPBEPOM,
HCTIOJIB3YIOIIUMU TCP/IP. s 1 poBaHUs
HCTIONB3YETCSl ACCUMETPHUUYHBIA AJITOPUTM C OTKPBITHIM
KIJIFOUOM.

CeteBoli TIPOTOKOJI, pabOTAIONIUA Ha BTOPOM YPOBHE
monearn OSI. OcuoBHoil 3amaueit STP gaBnsgercs
npuBeneHre cetu Ethernet ¢ MHOXKECTBEHHBIMH CBS3SIMU
K JPEBOBUIHOM TOIMOJIOTMU, MCKIIOYAIOIIEH IUKIIBI
naketroB. VICKIOUEHHWE IMKIOB MAaKETOB IMPOUCXOIUT
MyTEeM aBTOMATHYECKOT'O OJOKUPOBAHMS M3OBITOUYHBIX B
JAHHBII MOMEHT JUIsl TMIOJIHOW CBA3HOCTH TOPTOB.
IIporokon onucan B crannapte IEEE 802.1D.

CeaHCOBBIN MTPOTOKOJI, peaTU3yIOIINNA ayTeHTU(DUKAIIIO
Y aBTOPU3ALNIO (CMOTPUTE TAKXKE ONpeeSieHue TepMUHA
«AAAy). IIpotrokon TACACS+ He mpemycMaTpuBaer
cOOp CTaTUCTHKH.

N3BecTeH Takke Kak cTek nporokonos Internet (Internet
Protocol Suite). JlaHHBII cTeK MPOTOKOJIOB UCIIOJIB3YETCS
B ceMmelictBe cereil Internet um s oObenuHEHUS
IE€TEPOTrEeHHBIX CETEH.

12
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Telnet

TFTP (Trivial File
Transfer Protocol)

VLAN (Virtual Local Area
Network)

WAN (Wide-Area
Network —
I'ao6anbHast ceThb)

WDM (Wavelength-
division multiplexing)

[IpoTokon  BUpTyallbHOTO TepMUHAjIa B  Habope
nporokosioB Internet. [1o3BosisieT MOIB30BATENSAM OJTHOTO
X0CTa MOJKIIOYAThCA K JPYroMy YAQJIEHHOMY XOCTY U
paboTaTh ¢ HUM Kak 4epe3 OObIUHbIN TEPMHUHAIL.

[IpocTor mpPOTOKOJ TEepenayvd NaHHbBIX, SBJISIOLUIANCA
3HAQYUTENBHO YIPOUIEHHBIM BapHaHTOM nportokona FTP.
TFTP noxnepxuBaeT npocTyro nepenady JaHHbIX MEXAY
AByMs cucteMamu Oe3 ayreHTH¢uKauuu. VMcnonb3yercs
IUIA  3arpy3Kd  IPOrPaMMHOTO  oOecreueHus B
KOMMYTAaTop.

BuptyanpHass ~ nokanpHas ~— BBIYMCIUTENBHAS  CETh,
MIPEACTABIISIONIAs COO0N TPYIITy CETEBBIX JJEMEHTOB C
o01mum HabopoM TpeOOBaHUH, KOTOPBIC
B3aMMOJICUCTBYIOT TaK, KaKk e€cid Obl OHH ObUIH
MOAKIIOYEHBl K HIMPOKOBEIIATEILHOMY  JIOMEHY,
HE3aBUCUMO OT HUX (PU3UYECKOTO MECTOHAXOXKJICHUA.
VLAN wumeer Te e CBOWCTBa, 4yTO U (U3MYECKas
JIOKajbHasl CETh, HO ITO3BOJISIET KOHEYHBIM CTaHITUSM
TPYIIIUPOBATHCS BMECTE, TaXKe €CIIM OHU HE HAXOMSTCS B
omHou (m3nueckoit cetn. Onucanne VLAN mpuBeneHo
B cranaapre IEEE 802.1Q.

Cerp, oOecreumBarolias mnepenadyy HHQOpMaUH Ha
3HAYUTENIbHbIE  PAcCTOSAHUA  C  HCIOJB30BaHUEM
KOMMYTHUPYEMbIX M BBIJCJIICHHBIX  JIMHUM WU
CHeIHAIbHBIX KaHAJIOB CBSI3H.

CnektpanbHO€ YIUIOTHEHHE KaHAJOB  (TEXHOJIOTHS,
MO3BOJISIIONIAs  OJHOBPEMEHHO TIepe/iaBaTb HECKOJIbKO
MH(POPMAITMOHHBIX KaHAJOB IO OJHOMY OITHYECKOMY
BOJIOKHY Ha Pa3HbIX HECYIIUX YacTOTax).

Peoaxyus 1.0.0 om 08.11.2017 .
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1 BBeaeHue
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111

1.1.2

1.13

1.14

1.15

1.1.6

O6wue ceedeHus

Hacrosimee PD NpCaAHA3HAYCHO i1 TICPCOHANA, OCYHICCTBIIAIOIICTO
OKCINTyaTalluio U TEXHUYCCKOC O6CJ'Iy}KI/IBaHI/I€ arapaTrypsl

Nu3ep-24xx BIIITA.465255.037 (nanee «KKOMMYTaTop»).

KommyTtaropsr Mu3ep-24XX moaaepKuBaoT KOMOMHUPOBAHHBIC TTOPTHI
(manee «Combo»), umeromme aBa cthika: 10/100/1000BASE-T wu
100/1000BASE-X. B oauiH MOMEHT BpEMEHH MOKET paboTaTh TOJBKO
OJIVH U3 JIBYX CTHIKOB.

BapuanTts! ucnonsnenust kommyrtatopos Mu3ep-2412GE:
e Nn3ep-2412GE: 12xGE, 2xCombo GE, 2x100/1000/2500BASE-X;

o Un3ep-2412PGE: 8xGE  (POE+), 4xGE, 2xCombo GE,
2x100/1000/2500BASE-X;

BapuanTe! ucnosinenus kommytatopoB Mu3ep-2420GE:
e Nu3ep-2420GE: 20xGE, 2xCombo GE, 2x100/1000/2500BASE-X;

o Nn3ep-2420GEF: 12xGE, 8x100/1000 BASE-X, 2xCombo GE,
2x100/1000/2500BASE-X;

o Nu3ep-2420PGE: 8xGE (PoE+), 12xGE, 2xCombo GE,
2x100/1000/2500BASE-X;

e Nu3ep-2420PGEF: 8xGE (PoE+), 4xGE, 8x100/1000 BASE-X,
2xCombo GE, 2x100/1000/2500BASE-X;

Kommyrarop Wu3ep-2412GE npeagnasHauen [ mepenadud 10
12 norokoB 10/100/1000BASE-T, no 2 norokxos 10/100/1000BASE-T
wm 100/1000BASE-X u no 2 mnoroxkoB 100/1000/2500BASE-X.
OpnnoBpemeHHO ¢ mepenaudedt manHbpix Ha moptax 10/100BASE-T (B
3aBUCUMOCTH  OT  UCIIOJIHEHHSI  ammmaparypbl)  TOIJEP>KUBACTCS
texHosmorust POE+ st oOecriedeHHs] TOAKITIOUEHHBIX YCTPOMCTB
BJIEKTPOIHEPTUEN.

Kommyratop Wu3ep-2420GE  npennaszHaueH g Iepegadud 10
20 noroxos 100/1000BASE-T wnu no 12 norokos 100/1000BASE-T u
8 moroxkoB 100/1000BASE-X (B 3aBUCHMOCTH OT HCIIOJIHCHHS
anmapatypsl), 10 2 notokoB 10/100/1000BASE-T wmm 100/1000BASE-
X u nmo 2 mnorokoB 100/1000/2500BASE-X. OIHOBpPEMEHHO ¢
nepenavei maHHbix Ha moptax 10/100/1000BASE-T (B 3aBHCHMOCTH
OT UCIOJIHEHUS anmnapaTrypbl) NOAEepKUBAECTCS TexHonorusa POE+ mis
oOecrieueHus MOAKIIOYEHHBIX YCTPONUCTB AIEKTPOIHEPTHEH.

Peoaxyus 1.0.0 om 08.11.2017 . 14
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1.1.7

1.18

1.2
121

1.2.2

1.2.3

1.24

1.3
131

1.3.2

1.3.3

1.34

[TapameTpsl KOMMyTaTOpa COOTBETCTBYIOT TPEOOBAHUSAM TEXHUUYECKUX
ycioBuid BJIITA.465255.037TY.

Hacrosiiiee PO cocTouT u3 AByX yacTeid:

e yactb | COIEpPKUT CBEIECHHS O HA3HAYCHUHM, TEXHUYECKUX
XapaKTEPUCTUKAX U YCTPOMCTBE KOMMYTaTOpa, a TakK’Ke O MpaBHIIax
UCITIOJIb30BaHUS u oOcy>KUBaHUS KOMMYyTaTopa 0e3
UCIOJIb30BaHUs NepcoHaibHoro kommbtotepa (I11K);

e yacth Il conmepxuT cBeneHus, HEOOXOAMMBIE IS OCYIIECTBICHUS
KOHTPOJIS ¥ YIIPABIICHHSI KOMMYTAaTOpOM ¢ ucrnoiibzoBanueM [1K mo
nopty «F» (TepmunanbHOe noakioueHue yepe3 USB) wim onHOMY
u3 noptoB Ethernet (ceTeBoe moakirovYeHME).

Aemopckue npasa

ABTOpckue npaBa Ha annaparypy Uu3ep-24XX, Bkitodas anmnapaTHoe u
nporpamMmmHoe obecrneuenue, npuHamiesxkar OAO HIIII «Ilomurony.

[Tomrnoe nubO 4YacTUYHOE UCHOJB30BaHUWE MaTepuaioB PO B
KOMMEPUYECKHX  LEJIX  JOIYCKAaeTCsa TOJBKO €  IUCBMEHHOTO
pazpemenuss OAO HIIII «ITomurony.

[Tpu muTHpOBaHUK MaTEpPUATIOB PYKOBOJCTBA 10 SKCILTyaTaIluu CChLIKA
Ha HEro o0sA3arepHa.

[ToHOE WJIM YaCTHMYHOE HCIOJIH30BAHUE MPOTPAMMHOTO OOCCTICUCHHMSI
JoryckaeTcst ToJibko ¢ mucbMeHHoro cornacusa OAQO HIIIT «ITonurony.

Mepbi1 6e3onacHocmu

K paGote ¢ koMMyTaTOpOM JOITyCKAIOTCS JIMIA, U3yduBIue yactu | u
Il nacTosimero PO.

[lpu pabore ¢ KOMMYTaTopoM HEOOXOJUMO PYKOBOJICTBOBATHCS
ykazanuamu aeictByomux [IOT PO-45-007-96 «IIpasuiia mo oxpane
TpyAa mpu paboTax Ha TeJeOHHBIX CTAHIUAX U Tenerpadax», a TaKkKe
co0Jro1aTh Mephbl 0€30IaCHOCTH, MPUBEACHHBIC B JAHHOM TOJIpa3iere.

Bo n3bexxanue mopaxeHus: MEKTPUUECKUM TOKOM WJIM MOBPEKICHUS
KOMMYTaropa HEOOXOAMMO HAJEKHO 3a3eMJIUTh KOMMYTaTtop H
UCTOYHUK NUTaHUs. ODTO HEOOXOAMMO BBINOJHUTH MPEXIE, YEM K
KOMMyTaropy OyzneT MOAKIOYeHa muTarouias cerb. [IpaBuia
YCTPOMCTBA 3a3€MJICHUS M CEUEHHUE 3a3¢MIIIOLIETO IPOBOJA JTOJIKHBI
COOTBETCTBOBATh TpeOoBaHusM 1Y 3.

[lpu  nonmkmrouennn  kabened u  yctaHoBke  SFP-momymeit
peKOMEHayeTcsl  M30aBUTHCSA  OT  CTAaTUYECKOTO  HaIpsHKEHUS,
MPUKOCHYBIIHNCH K 3aIIUTHOMY 3a3€MJICHHIO JINOO HA/IEB 3a3EMIISIFOIITIIT
Opacier.

Peoaxyus 1.0.0 om 08.11.2017 .
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1.3.5

1.3.6

1.4
14.1

1.4.2

1.4.3

Ecnm mpeanonaraeTcss TOIKIIOUEHHE KOMITBIOTEpPA WM HHOTO
o0opynoBaHus K MOPTy «F» KoMMmyTaTopa, 3T0 000pyAOBaHHE TAKXKE
JOJDKHO OBITh HajexHO 3a3zemiieHo. [lepen moakimtoueHueM kabemneit
PEKOMEHIyeTCsl  O0ECTOYUTh  KOMMYTaTop M TMOJKIIOYaeMOe
o0opy0BaHUE.

B SFP-moaynsax, ycTaHaBIMBaeMbIX B KOMMYTATOp, HPHUMEHSETCS
NOJIyIIPOBOJIHUKOBBIN Jazep MO Kjaccy 0e30MacHOCTH «1» coryacHo
cranaapty MOK-825.

Buumanmue!

Kiacc 6ezonacnoctu «1» o crangapty MOK-825 o3nauaer, uto nazep
0e30maceH B YCJIOBHSIX €ro MCIOJb30BaHUs 10 HA3HAYEHUIO, T.€. Ja3ep
0e3omaceH, €clid €ro M3JIy4eHUE OTBOJUTCA IO CBETOBOAY B TOUKY
npueMa.

B wuHBIX choyuyasx (Hampumep, TMpH  OTKIIOYEHUH BOJIOKOHHO-
ONTUYECKOTO Kabessi B KaKoM-TM00 M3 TOUEK COEAMHEHUs) U3TydeHHe
Ja3epa MOXKET MPEICTaBIATh OMACHOCTD IS 3[10POBBS.

3anpeiaercsi HCIOJIb30BaTh ONTHYSCKUE Kabe 0€3 OKOHCUHUKOB.

3anpemaercsi OCTaBIATh ONTHYECKHE pa3beMbl 0€3 3alUTHBIX
KOJIMTAYKOB, & TaKK€ CMOTPETh HAa Pa3beM ONTHYECKOTO TpPaHCUBEpPA
(mpuemo-nepe1aTyuKa).

KoHcmpykmueHoe ucrnosiHeHue

Kommyrarop  Mu3ep-24XX  mpencraBiser coOOH  aBTOHOMHOE
YCTPOMCTBO B METAJUIMYECKOM KOPITyCE.

KoMImiekT MOHTaKHBIX YacTel MO3BOJISIET YCTAHABINBATH KOMMYTATOP
Ha DIN-peiiky (mxad).

Ha pucynke 1-2 npencraBieH BHEIIHUN BUJ KOMMYyTaTOpa.

Peoaxyus 1.0.0 om 08.11.2017 . 16
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Pucynok 2 — Buemnuii Bun kommytaropa Mu3ep-2420GE
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1.5 ®PyYHKUYUOHasIbHOE onucaHue
151 Ha3Ha4yeHue nopToB

15.1.1 Kommyrarop Mnu3ep-24XXGE ucnonwiyercs ajisi mepegayu MOTOKOB
Ethernet wepe3 mopter 10/100/1000BASE-T, 100/1000BASE-X wu
100/1000/2500BASE-X.

1512 TIlopr COMBO xommyTaTopa — 3TO YyHHMBEpPCaJbHBIH TIOPT,
COCTOSAIINN U3 IBYX pazbeMoB: ogHoro pazbema 10/100/1000BASE-T
(RJ-45) u oqroro SFP-pa3bema. [Tonp3oBarens onpeeser, Kakon u3
pazseMoB COMBO-mopTa 0yieT npuMeHSIThCS, TyTeM MOAKITIOUEHUS
HEO0OXO0IUMOTO Kabest K COOTBETCTBYIOILIEMY pazbemy
YHHBEPCAIBHOTO MopTa. B ciayyae moakimodeHusi K 000MM pazbeMaM
COMBO-nopta COOTBETCTBYIOIIMX Kabeyiel OyAeT HCIOJIb30BaThCS
pazbem RJ-45.

1.5.1.3 Kommyratop Hu3ep-24xXGE  mno3Bonsier  CTpOUTh CETH €
(GU3MYECKUMHU TOMOJIOTHSIMU THUIA «JIUHUS» U «KOJbLO». Heckonbko
KOMMYTaTOpPOB OOBEIUHSIOTCS B KOJIBLIEBYIO WA JIMHEHHYIO
TOmojorui0 ¢ momoiipio moproB Ethernet (10/100/1000BASE-T,
100/1000BASE-X, 100/1000/2500BASE-X). Ha pucynke 3 mpuBeacH
IPUMEDP BKJIKOYEHUSI KOMMYTATOPOB B CETh C KOJIBLIEBOW TOMOJIOTHEH,
Ha PUCYHKE 4 — C IMHEHHOM TOIOJIOTUEN.

KommyTatop | KommyTaTop 2

101001000 Base-T 10100/ 1 000Base-T

100/ 1000 Base-X —_— 100/ 1 000 Base-X

100/1000/2300 Bage-X 100K 1000/ 2500Base-X
KomsyTatop 4 KommyTatop 3
L0100/ | 000Base-T
10/00/1000Base-T
= E— 100/ 1000 Base-X
100/1000Base-X r— E— e
] 100/10002500Base-X
10010002500 Base-X ANy T

PucyHnok 3 — BkimtoueHue KoMMyTaTOpOB B KOJIBLEBYIO TOMOJIOTHIO
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KommyTatop | Komusytatop 2 Kommyratop 3

LOST00/1000Base-T LOI00/1000Base-T

—  0/100/1000Base-T

100/ 1000 Base-X 001000 Base-X

100/ 1000 Base-X

100/ 10002500 Base-X 100/ 10002500 Base-X

— [ 00/1000/2500Base-X

Pucynoxk 4 — BximtoueHue KOMMyTaTOpPOB B JIMHEHHYIO TOMOJIOTHIO

1.5.1.4 [na tpaduxa Ethernet mpu mr060# (pu3nuecKoi TOMONIOTHH CETH C
nomompo mpotokosioB  STP  (RSTP, MSTP) amromatudecku
peasin3yeTcsl JIOTHYecKas TOMOJIOTHS TUTIA «IIEPEBO».

1.5.1.5 VYmpasieHue KOMMYTaTOPOM OCYIIECTBIsieTcs yepe3 mopt «F» (mini-
USB), a takxxe uepe3 moboii nopt Ethernet mo mportokonam Telnet,
SSH, SNMP, a Ttakxe depe3 web-unrepdeiic (HTTP/HTTPS).
[logpobHoe omucanue ympaBieHUs KOMMYTAaTOPOM IPUBEICHO B
gactu II PO.

1.5.2 MpuHUMN paboTbl KOMMYyTaTOpa

1541 Kommyratop Mu3ep-24xXXGE mpennaznauen s nepeaayu MOTOKOB
Ethernet uepe3 mopter 10/100/1000BASE-T,  100/1000BASE-X
u 100/1000/2500BASE-X.

1.54.2 KommyraTop pabortaer mo npuHuumny «store-and-forward», To ectb
BXOJISIIIMNA MaKeT MOJHOCThIO COXpaHsSieTCsl BO BHYTpeHHeM Oydepe
nepen nepenaveit. [lpueM u mepegava MakeToB OCYUIECTBISETCS Ha
MTOJTHOM CKOPOCTH noprta Osarogapst HeOJOKUpyeMOi
KOMMYTAIlMOHHON MaTpULE.

1.5.4.3 Kommyratop obecrneunBaeT mnepenady nakeroB Ha ocHoBe MAC-
anpecoB HazHaueHus (L2) ¢ makcumanbHbIM KoJmdecTBOM 8 K.

1.5.3 KoHTponb u ynpaBrieHne KOMMyTaTopom

KonTpons u ympaBiieHHe KOMMYTaTOPOM MPOU3BOIAUTCS Yepe3 MOPT
«F» (TepmunanpHOe moakiroueHue yepe3 Mini-USB) uimu mo omHOMY
u3 noptoB Ethernet (cereBoe monkitoueHue).

Peoaxyus 1.0.0 om 08.11.2017 .
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154 Pe3epBupoBaHue

1541  Jlns pe3epBUpPOBaHUS KOMMYTATOp UCHOIB3yeT COMDO-mopThr.

1.54.2 KomMyTarop moanepKuBaeT JUHEMHOE PE3EPBUPOBAHUE ITOPTOB B
coorBercTBHuu ¢ G.8031: 1:1, 1+1, 1:n.

1543 KommyTaTop mojnep:kuBaeT JIMHEHHOE pPE3epBUPOBAHUE CEPBUCOB
(VLAN) B cootBetcTBUHM ¢ G.8031.

1544  KomMmyratop MOJJEpPXKUBACT  KOJBIEBOEC  pPE3EPBUPOBAHUE B
cootBeTcTBUM ¢ (5.8032 v1 u v2.

155 Pa6oTta noptoB Ethernet

1551  KommyraTop o0ecrneunBaeT MOIACPKKY HACTPOMKU CKOPOCTH Ha
noptax 10, 100, 1000, 2500 M6wut/c.

1552 KommyraTtop mnoaaepXKuBaeT BO3MOXKHOCTh HACTPOMKU peKUMa
JyTieKca, aBTOMATHYECKOE OIpEAeNIeHHEe CKOPOCTH U AYIJIeKca, a
TaKX€ BO3MOKHOCTb PyYHOU HACTPOUKHU.

1.55.3  KommyraTtop obGecrieunBaeT HAaCTPOMKY peXUMa YIPaBIECHUS TOTOKOM
naHHbIX (flow control).

1.55.4  Kommyrarop obecreuynBaeT MOAACPKKY jumbo-KaJapoB pasMepoM He
Menee 9,6 Koair.

1.5.55 KomMmyTarop noanepxuBaeT aiMUHUCTPATHBHOE OTKIIFOUEHNE TOPTOB
(administrative status).

1556 Kommyratop obecrneunBaeT oOTOOpaK€HHE | >KypHAJIHUPOBAHUE
COCTOSIHUI MTOPTOB.

1.55.7 KommyTtaTop nojaepxuBaer moAc4eT CTAaTUCTHUKH.

1558 KommyraTtop obOecneuuBaeT pedIeKTOMETPUYCCKUM TecT Kabes
(cable diagnostics).

1559  KommyraTtop mnomnep)KhBaeT OrpaHHYCHHUE BXOJSIIEro Tpaduka
(storm control) s MHUPOKOBENIATEIIBHOTO, MHOTOAJPECHOTO U
OJTHOAJIPECHOTO BHJIOB TpaduKa.

1.55.10 KommyraTop mojafepKuBaeT orpaHUYeHUE BXOAsIIero Tpaduka (rate
limiting).

1.55.11 KommyraTop momuepxkuBaer Obictpoe ompeaeneaue SFP (On-the-fly
SFP detection).

15.5.12 KommyTaTop moaaepxuBaeT HU(GPOBYIO JUATHOCTUKY U MOHUTOPHUHT
untepdeiica (DDMI), BO3MOXHOCTh HCHOJIb30BaHMS JHOOBIX SFP-
MOJIYJIEH.

15.5.13 KommyTaTop moajaepKUBaeT OTHOHAINPABICHHOE OOHAPYKEHHE CBS3H

Peoaxyus 1.0.0 om 08.11.2017 .

(Unidirectional Detection Link UDLD).

20



21

Annaparypa Uu3ep-24xx

Pyxosoocmeo no sxcnayamayuu. Yacmo 1 bJIITA.465255.037P2

156

1.5.7
1.5.7.1

1.5.7.2
1.5.7.3

1.5.7.4

1.5.8
1.58.1

1.5.8.2
1.5.8.3
1.58.4

1.5.85
1.5.8.6
1.5.8.7

1.5.8.8

1.5.8.9

1.5.8.10
1.58.11
1.5.8.12

159
1.59.1

1.5.9.2

1.5.9.3
1594

Pa6oTa Tabnuubl MAC-agpecoB

KoMmmyTtaTop oOecreunBaer mo0aBiIeHHE W YOAJICHUE CTATUYECKUX
MAC-anpecoB Ha JIO0BIX TOPTaXx.

Moanepxka VLAN

KommyTtatop oOecrieunBaeT co3fgaHHe W yNajJeHHE CTATHYECKHUX
VLAN.

KommyTaTop noanepxuaet nporokona GVRP.

KommyTtatop obecneuuBaer ¢(ynkiuonan Private VLAN Edge u
Private VLAN Lite.

Kommyrtarop nogaepskusaet Static Q-in-Q u Selective Q-in-Q.

QoS

KoMmMyTaTop mojjepxuBaeT kiaccupukamuio maketoB (8 akTHBHBIX
IIPHOPHUTETOB).

KomMmmyTaTop noaziep>kuBaeT NpUOPUTET MOPTA MO YMOJTYAHUIO.
KomMmmyTaTop noaziepkuBaeT mprUOPUTET MOJIb30BATEIS.

KommyTatop obecrieunBaeT MapKUpOBKY IPUOPUTETA HA IOPTY (input
priority mapping).

KommyTtarop moanepkuBaet ciucok yrnpasienus QoS (pexxum QCL).
Kommytarop obecrieunBacT RED (Random early discard).

KomMmyTtarop obOecrnieunBaeT TOJIMTUKHA: POrt, Service, queue,
global/VCAP (ACL).

KommyTtarop oOecreunBaeT mieiinepsr (port and queue egress
shapers).

KommyTtarop obecrieurnBaeT nepemapkupoBky DiffServ (RF 2474).
KommyTtaTop obecrieurBaeT nepeMapkupoBky tera (tag remarking).
KommyTtatop obecrieurBacT pexuM IiaHuposiuka (Scheduler).

KommyTtatop obecneunBaet H-QO0S.

YpoBeHb L2

Kommyrtarop momunepkuBaer |IEEE 802.1D Bridge, aBromatuueckoe
nzyuenue/ctapenne MAC-anpecoB u craruueckue MAC-anpeca.

Kommyrarop noaaepxuBaetr |IEEE 802.1Q VLAN, Virtual LAN u
MSTP, RSTP, STP.

KommyTtatop nogaepsxkuBaet Tpancisiuuio VLAN.

Kommyrtarop momneprkusaet Private static VLAN.
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1595  KommyTtarop nojiepxuBaeT H30Jsmuto mopta (static).

1.5.9.6  Kommyratop mnonaepxkuBaer VLAN nHa ocHoBe MAC-agpeca, Ha
OCHOBE THIIa MPOTOKOJIA U Ha OCHOBE |P-niosceTu.

1.59.7  Kommytarop nomuepxkuBaer VLAN trunking.

1.5.9.8  Kommyratop nognepxuaetr GVRP.

1.5.9.9 KommyraTop noaaepxkuBaet TyHHenupoBanue L2CP.

1.5.9.10 KommyraTop noanepxkuaet IEEE 802.1Q-2005 MSTP, RSTP, STP.

159.11 KommyraTop mnoaaepkuBaeT (DYHKIHIO 3allMThl OT 0Opa3oBaHUS
netenb (loop guard).

1.5.9.12 KommyraTop mnoaaepxkuBaeT arperanuto kanamoB IEEE 802.3ad,
cratnyeckyio u nuHamudeckyro (LACP) arperamnuro.

1.5.9.13 Kommyratop momumepkuBaer  ¢yukiuio BPDU  Guard
orpaHn4YeHHYI0 poiib (restricted role).

1.5.9.14 KommyraTop mojaepKuBaeT npo3paynyto nepeaauy BPDU.

1.5.9.15 Kommyrtarop nogaepxkusaet pynkiuio Error Disable Discovery.

1.5.9.16 Kommyratop nopuepxxkuBaet UDLD (Unidirectional Link Detection).

1.5.9.17 KommyraTtop nomaepxuBaet IGMPvV2 u IGMPv3 Snooping.

1.5.9.18 KommyraTtop nomaepxxkuBact MLDv1 u MLDv2 Snooping.

1.59.19 Kommyrarop momuepkuBaet npodumis ¢uistpaimun IGMP (IGMP
filtering profile).

1.5.9.20 Kommyrarop MOAICPKUBAET pEryJIMpOBaHUE (throttling),
¢unpTpatio IPMC, npokcu-cepBep cooOlIeHUH O BBIXOJE U3
rpynmnsl (leave proxy).

1.59.21 Kommyrtarop nogaepxkuaet npodpuis MVR/MVR.

1.5.9.22 Kommyrarop nomaepxkuaet DHCP Snooping.

1.5.9.23 KommyraTop nogaepxuaet ARP Inspection.

1.5.9.24 KommyTtatop noajepKuBacT 3epKaJIupOBaHE HA OCHOBE MOPTOB (port
mirroring) 1 Ha ocHoBe motoka (flow mirroring).

1.5.10 YpoBeHb L3

1.5.10.1 Kommyratop nogaepxuBaet DHCP option 82 relay.

1.5.10.2 Kommyratop nomaepxxkuaet UPNP (Universal Plug and Play).

1.5.10.3 KommyraTop mOAAEpKHUBACT CTATHYECKYIO OJHOHAIPABICHHYIO
mapuipytusanuto |Pv4/IPV6.

1.5.10.4 KommyTraTop NOAAEPKHUBACT CTATHYECKYIO OJHOHAIPABICHHYIO
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15.11 OGecneuyeHune 6e3onacHocTn
1.5.11.1 KommytaTop nogaepxxkusaet cpencrsa yueta RADIUS.
1.5.11.2 KommyraTtop nogaepxuBaeT cpeactsa yuera TACACS+,
1.5.11.3 KommyraTop noaaepKuBacT ayTeHTH(PHUKAIMIO Yyepe3 Web-uHTepdeiic
u CLI.
15114 Kommyratop  moajaepkuBaer  aBropusamuio (15  ypoBHe#
10JIb30BAaTEIICH).
15.11.5 KommyraTtop mnomnepxkuBaer cnucku ACL mgia  duibrpanuu,
orpannucHus (policing) u xomupoBaHus OPTOB.
1.5.12 CuHXpoHu3auus
1.5.12.1 Kommyratop noaaepxxkuBaetr SNTP u SNTP-kineHr.
1.5.12.2 Kommytatop nogaepxkuBaet NTPv4-kineHT.
1.5.13 dKkcnnyatauusi, aagMUHUCTPUpPOBaHWE, oOOCNyXuBaHuUe W
TecTupoBaHue
1.5.13.1 Kommyratop obecrneunBaeT (YHKIMM MOHUTOPUHTA COCTOSIHHS
kanana |[EEE 802.30ah OAM: 3amnpoc, oTBeT, mporecc 0OHapyKESHUS
(discovery), yBemomitenue o codbITHsX, ooparHas retis (loopback).
1.5.13.2 Kommyrarop mnomuepxuBaer ¢(ynkuuio Dying Gasp, ornpasky
SNMP-noBymex.
1.5.13.3 Kommyratop obecnieunBaer Flow OAM (ingress/egress).
1.5.13.4 KommyraTop o6ecneunBaeT IEEE 802.1ag/Y.1731.
1.5.13.5 KommyraTop obecnieunBaet Y.1731/Down-MEP.
1.5.13.6 KommyraTop obecneunBaet Y.1731/Up-MEP.
1.5.13.7 KommytaTtop obecnieunBaet Y.1731/MIP.
1.5.13.8 Kommyratop oOecreunBaeT Syslog s ympaBicHHS CETEBBIMH
3aropamu (Congestion Fault Management).
1.5.13.9 KommyraTop obOecrneunBaer pemrenne Vitesse OAM Y.1731 PHY
Solution.
1.5.13.10 KommytaTop obecnieunBaetr SAT: RFC 2544.
1.5.13.11 KommyTtarop obecrieunBaeT anmnapaTHyo oopaTHyro nerito (Generic
hardware loop back).
1.5.13.12 Kommytatop obecnieunBaer SMAC/DMAC swap.
1.5.13.13 Kommyrtatop obecmeunBaeT TepeHANpaBICHHEe OOpaTHO B TOPT
npubsiTus (Redirect back to the arrival port).
1.5.13.14 Kommyrtarop obecneunBaeT OAM hardware engine.
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1.5.13.15 KommyraTop oOecrieurBacT MOHUTOPUHT mpou3BoauTensbHocT (MEF

35 Phase 1 and MEF Phase 2).
1.5.14 AHeproachheKTMBHOCTb

1.5.14.1 Kommyratop nogaepxuBaeT ActiPHY.

1.5.14.2 KommyraTtop noguaepxxuBaet PerfectReach.

1.5.14.3 KommyTtarop nojaep:kuBaeT sHeprocoeperatontmii Ethernet.

1.5.14.4 KommyTarop NojaepKuBaeT yIpaBIeHHE MUTAHUEM CBETOINO/IOB.

1.5.145 KommyTarop nogaepKuBaeT TEMIIEPATyPHYIO 3AIUTY.

1.5.15 YnpaBneHne " MOHUTOPUHT

1.5.15.1 KommytaTop obecnieunBaet ynpasienue mno [Pv4.

1.5.15.2 Kommyrtarop obecneunBaeT ynpasienue no WEB-unatepdeiicy.

1.5.15.3 KommyraTtop nogaepxxkusaet Telnet.

1.5.15.4 KommyraTtop obecnieunBaet ynpasienue mo SSH v2.

1.5.15.5 KommyTaTop mnoajiep>KMBaeT MOHUTOPUHT 10 MpoTokoidamM SNMP
vl/v2civs.

1.5.15.6 KommyTtarop noAIEp>KUBAaET HACTPOWKY BPEMEHU I10 MPOTOKOIY
NTPvA4.

1.5.15.7 KommytaTop obecnieunBaeT noaydenue [P-axpeca mo DHCP/BOOTP.

1.5.15.8 Kommyrarop nogaepxkusaer DHCP-cepsep.

1.5.15.9 Kommyratop nognepxxuBaer DHCPv6-kinent.

1.5.15.10 KommytaTop oOecreuynBaeT KypHAJTUPOBAHUE U JIOKAJIHHBINA KypHAT
0 MPOTOKOJTY syslog.

1.5.15.11 Ilpu HEBO3MOXKHOCTM CTapTa Ha TEKyIIEH BEpCHUH MIPOTrPaMMHOIO
oOecriedyeHUsT ~ KOMMYTaTOp  HMMEET  BO3MOXHOCTb  3arpy3Kku
npenpiaymed pabdouyeil BepcuUM MPOrpaMMHOTO obecreueHus 0e3
BMeNIaTeNnbCTBa oneparopa. Cucrema ympaBieHUs BHOCHT COOBITHE B
nokanbHbIN xypHal. [locne 3arpy3ku padoueit Bepcun 10 coObiTHE
oTnpaBnsgercs Ha cepBepbl syslog m mo SNMP, ykazannole B
KOH(UTYpaIUHU.

1.5.15.12 Ha xapre mnamsaru ¢opmata SD xpaHaTcs KOHQPUTYpallMOHHBIC
HACTPOUKH KOMMYTaTOpa.

1.5.15.13 KommytaTop ob6ecnieunBaeT ooHoBieHue 110 o nporokony TFTP.

1.5.15.14 KommytaTop nogaepxxkuBaeT DNS-kueHT u mpokcH.

1.5.15.15 KommytaTtop nogaepxkuBaet HT TP-cepsep.

1.5.15.16 KommyraTtop nogaepxusaeT JSON-RPC.
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1.5.15.17

1.5.15.18

1.5.15.19

1.5.15.20
1.5.15.21
1.5.15.22
1.5.15.23
1.5.15.24

1.5.15.25

1.5.15.26
1.5.15.27
1.5.15.28
1.5.15.29
1.5.15.30

1.5.15.31

1.5.15.32

1.5.15.33
1.5.15.34

bJITIA.465255.037P2
KommyTatop mnojnep:kuBaetr ynpasieHue IBOWHBIM Terom VLAN
(double VLAN tag management).

KommyTatop monanep:kuBaeT KOH(PHUIYPALUIO IO MPOMBIIICHHOMY
CTaHIAPTY.

KommyTtarop noanep:kuBaer (pUabTpaluio IOCTyNa K YHOPaBICHUIO
(management access filtering).

KommyTtaTop nogaepxxuBaet ynpasienue 1o |Pv6.
KommyTtatop nogaepxuBaet IPv6 Ready Logo Phase 2.
KommyTtatop nognepxxuBaer RFC4884 (ICMPv6).
KommyTtaTtop nognepxkusaet rpynnsl RMON: 1, 2, 3 u 9.

KommyraTop nogaepxkuBaer RMON: aBapuitnbie curHaisl (alarm) u
coowrtus (event) (CLI, web-unrepdeiic).

Kommyrarop  moanep:xxuBaet
HECKOJIbKO MYHKTOB Ha3HAYCHMUSI.

Kommytatop mognepxkusaet IEEE 802.10AB-2005 LLDP.
KommyTtaTtop nogaepxusaer TIA 1057 LLDP-MED.
Kommyrarop nmoanepskuaer Cisco Discovery Filtering, CDP.

otnpaBky  SNMP-noBymek  Ha

Kommyrtarop nmoaaepsxkuaet sFlow.

KommyTtaTtop mnoanepkuBaeT craHmapTHbie (opmaThl BBITPY3KH U
3arpy3ku KOH(QUrypamui.

KommyTatop HOJIEPKUBACT BOCCTAHOBJICHHE byHKIHH
oOHapyXeHHs IeTeib K 3HaueHuto mo ymoauanuto (loop detection
restore to default).

KoMMmyTatop moaep:kuBaeT nepexo;] Ha JIETHEE BpeMsl.
Kommyrarop nognepxusaer Ethernet/IP.

Kommyrarop nognepxusaetr Profinet v2.

1.6 TexHu4Yyeckue xapakmepucmuKu
1.6.1 [TapameTpsi mopta Ethernet 10/100/1000BASE-T:

e KoM4ecTBO MOpToB — 14 nns ucnonHenui Mu3ep-2412GE u no 22
s ucnionnenuit Mn3ep-2420GE;

e ckopocTh mepemaun cur"Haia — 10, 100 wmm 1000 Mowut/c B
3aBHCHMOCTH OT HACTPOEK KOMMYTAaTOpa;

e HacTpauBaeMbIii kpoccorep — auto, MDI, MDI-X;
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1.6.2

1.6.3

1.6.4

1.65

1.6.6

e MakcuMajbHas otraaBaeMmas MomHocTh PoE — 30 BT (Toapko s
mMonupukanmii ¢ nogaepxkoit PoE);

® TUI COCAMHUTENS JJIsl HOAKIIOUEHUsS K KaHainy — RJ-45.

[Tapamerpsr mopra Ethernet 100/1000BASE-X:

® KOJMYECTBO MOPTOB — 2 g ucnonHenud Mu3ep-2412GE u no 10
st ucnonHenut Mu3ep-2420GE;

e ckopocTh nepenayu curnana — 100 uiu 1000 MOuT/c B 3aBUCUMOCTH
OT HACTPOEK KOMMYTAaTOpa;

® TUI COSAUHUTEIS JIJIsl TOAKITFOYCHHS K KaHary — SFP.
[Tapamerpsr mopra Ethernet 100/1000/2500BASE-X:
® KOJMYECTBO MOPTOB — 2;

e ckOpocTh mepemaun curHama — 100, 1000 u 2500 Mout/c B
3aBHCHUMOCTH OT HACTPOCK KOMMYTATOPa;

® TUII COCAMHUTES ISl MOAKIIOUeHUs K kaHainy — SFP.

[Tapamerpsl mopra ynpasieaus «F» (USB):

® KOJINYECTBO MOPTOB — 1;

e Tur cteika — USB 2.0;

® THUII COCTUHUTEIIS JJIs TTOJKITIOUEHUs K KaHamy — mini-USB.

[Tapamerpsr moproB RS-232/485:

e KonyecTBo RS-232 —1;

e TuIl cTeika — RS-485 - 1;

e [IPOIYCKHAas CIIOCOOHOCTH KaHana — 19200 6ut/c;

e CKkBO3Has nepenaya anmnapatabix curHaioB RTS, CTS, DTR, DSR
(Tombko RS-232);

® MMOJICPKKa BXOIAHBIX TEPMHUHHUPYIONTUX PE3UCTOPOB (TOJIBKO
RS-485);

® TUI COSUHUTEIIS JJI TTOAKIIoUCHHS K KaHany — DB-9 nns RS-
232, RS-485 peanu3oBaH MIThI0 KOHTAKTaMHU.

HuTepdeiic «cyxol KOHTaKT» pea30BaH ABYMsI KOHTAKTaMU:

® HOPMAJIbHO 3aMKHYTHI KOHTaKT — HOMHHAJIbHBIC XapaKTCPUCTUKU
24 B/1 A;

¢ HOpMAJIbHO paBOMKHYTBIﬁ KOHTAKT — HOMHWHAJIbHBIC XadPAKTCPHUCTUKHU

24 B/1 A.
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1.6.7

1.6.8

1.6.9

1.6.10

1.6.11

1.6.12

BxonHoil nuckpeTHbIit HHTEpdENc peaaTn30BaH AByMsI KOHTAKTaMU:
® ypoBeHb Jiorndeckout «1» — ot 13 B o 30 B;

e ypoBeHb Jiornaeckoro «0» — ot munyc 30 B o 3 B;

® MAaKCHMAJIbHBII YPOBEHb BXOJHOI'O TOKa — 8 MA.

[TapameTpsl HaEKHOCTH:

e cpeqHee BpeMs HApaOOTKM HAa OTKa3 KOMMYTaTropa — HE MEHee
100 000 gacos;

e cpeqHee BpeMsi BOCCTAHOBJICHUSI HEMCIIPABHOCTH KOMMYTaTopa — He
oonee 30 MUHYT;

® CpPOK CITy»KOBI KOMMYyTaTopa — He MeHee 10 meT.

SHCKTPOHI/ITaHI/IC KOMMYTaTopa OCYHICCTBILCTCA OT IICPBUYHOIO
HNCTOYHHKA.

® [IOCTOSIHHOTO TOKa C HampspkeHueM ot 9 no 36 B (mpu nmoakiroueHrH
HE00X0IMMO COOJIIOIATh MOISIPHOCTh, CM. PUCYHOK B.2).

DNeKTponuTaHUE KOMMYTAaTOpa UMEET ABOMHOE PE3EPBUPOBAHUE.

[Torpebisiemass MOIIHOCTh KOMMYTaTopa OT IMEPBHYHOTO HMCTOYHHKA
MIOCTOSTHHOTO TOKa — He Ooiree 25 Bt (6e3 yuéra POE+).

['aGaputHble pa3Mepsl KoMMyTatopa (0e3 OTBETHBIX  YacTel
coenunanteneit): 170x93,7x130 mm (npusokerue A).

Macca kommyTaropa: He OoJiee 2 KT.
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2 COopka u ycTaHOBKa

2.1
211

2.1.2

2.1.3

2.1.4

2.2
2.2.1

2.2.2

2.2.3

2.3
23.1

BeedeHue

B Hacrosimiem paszene ONucaHbl TMPOIECChl COOPKH W YCTaHOBKHU
KOMMYTaTOopa.

[locne cOopku ycTpoHcTBa HEOOXOAMMO U3Y4HMTh pasfaen 3 i
MOJIyYeHUs] MHCTPYKIHM 10 paboTe ¢ yCTPOMCTBOM.

[Ipu BO3HUKHOBEHUHM MpPOOJIEM HEOOXOAMMO HW3Y4YUTh pasnen 4 s
MOJIyYeHUS] THCTPYKIIHMH 110 MPOBEACHHUIO AUATHOCTUKU YCTPOUCTBA.

YcTaHoBKa, HACTPOWKA M TEXHUYECKOE OOCITYy)XHBaHHE MOTYT OBIThH
MPOU3BEIICHBI TOJBKO KBATH(PUIIMPOBAHHBIM CIEIIUATHCTOM, KOTOPBIi
OCBEJIOMJIEH O BO3MOXKHBIX oOmnacHOCTIX. CoOnrojaTh CTaHIApPTHBIE
npaBuia 0€30MacHOCTU MPU YCTAaHOBKE, HACTPOMKE, AKCILTyaTalluu U
TEXHUYECKOM OOCTY>KWBAHHUH JIAHHOTO MPOJIYKTA.

TpeboeaHus K ycroeusiM pa3meuleHusi

HeoOxomumo obecnieunTs J0CcTyn M Kak MUHUMYM 90 cM cBOOOIHOTO
MIPOCTPAHCTBA CIIEPEU ISl TIPOU3BOJICTBA pabOT M YKJIAJAKU KaberneH,
MOJKIIOYaeMBbIX K TepeaHedl dvacth ycTpoiictBa. Heobxomumo
obecreuuTs A0CTyn U Kak MUHUMYM 40 cM cBOOOHOTO MPOCTPAHCTBA
CBEpXY I MPOU3BOACTBA padOT U YKIAAKK KabeseH, MoKII0uaeMbIX
K BEpXHEW 4aCTU yCTPOMCTBA.

Temmneparypa okpyxarouieid cpeapl J0DKHA OBITh B JHANa3oHE OT
munyc 40 no maoc 70 °C, oTHOcHUTENNbHAsT BIQXKHOCTh BO37yXa — JI0
95 %, 6e3 0Opa3oBaHMs KOHACHCATA.

[lepen moaktoueHUEM KaOene KOMMYTATOp JOKEH OBITh 3a3eMJICH
CorJIacHO moApazzaeny 3.4.

KomnnekmHocmb

KomriekTHOCTh KOMMYTAaTOpa IIPpUBCICHA B Ta6JII/II_Ie 1.

Peoaxyus 1.0.0 om 08.11.2017 . 28



Annaparypa Uu3ep-24xx

Pyxosoocmeo no sxcnayamayuu. Yacmo 1 bJIITA.465255.037P2
Tabaunna 1 — KoMIeKkTHOCTh KOMMYTaTopa

Haumenosanue u

XapaKTEpHCTHKA O6o3HauecHUE KommaectBo
OoOopynoBanue
Nu3ep-24xx 1
IKCMIyaTalMOHHbIE JOKYMEHTBI
dopmysip BJITIA.465255.037D0

PykoBoACTBO MO 3KCIUTYaTaIIuN BJITTA.465255.037PD

BcnomorarenbHoe 00opynoBanue

Kommekr npuHamiexsocteii © | BJIITA.465944.003-02 1

Kommekt npuHamtexuocteit 2 | BJIITA.465944.003-03 1

Kommekt npuHamiexuocteii © | BJIITA.465944.003-04 1

Kommekt npuHamtexuocteit | BJIITA.465944.003-05 1

KoM1mieKkT MOHTaKHBIX YacTel BJITTIA.465941.002 1
Mpumeyanus:

Y Kommext MPUHAICKHOCTEN JJIsI KOMMYTaTOPOB:
* WHu3ep-2412PGE;

* Wu3ep-2420PGEF.

%) KoMruext MPUHAISKHOCTEH ISl KOMMYTaTOPOB:
* Wu3ep-2412GE;

» Wu3ep-2420GEF.

% Komrutekt MIPUHAJICKHOCTEN 111 KOMMYTaTopa:
* Un3ep-2420PGE.

% Komruext MIPUHAICKHOCTEN 11 KOMMYTaTopa:
* Un3ep-2420GE.

2.3.2 Cnenudukanus komiuiekToB npuHaaiexHoctedt BIITTA.465944.003-02
JUIs KOMMYTaTopa IpuBeIeHa B TaOIuIe 2.
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Tab6anua 2 — Cneuundukanus komruiekra npunaiesxxnocteit bJINA.465944.003-02

HaunmenoBanue O6o3HaueHne Kou. [Ipumeuanue
Knemmank MC100-500-2P 2
Kiiemmuauk MC100-500-4P 1
Knemmank MC100-500-5P 1 RS-485
Knemmank MC100-500-8P 1
Bunka RJ-45 TP-8P8C 14
Kab6eins USB2.0 AM/miniB 5P 1
Pozerka RS232 DB-9 1

2.3.3 Crnenudukanus komruiekToB npuHaaiexHoctedt BJITTA.465944.003-03

JUIs KOMMYTaTopa IpuBeieHa B Tadbiuie 3.

Tabauna 3 — Cnenudukanus komiuiekTa npuHaanexxnocteit bJIITA.465944.003-03

HaumenoBanue O6o3HaueHne Kou. [Ipumeuanue
Kiiemmuauk MC100-500-2P 2
Kiiemmuauk MC100-500-5P 1 RS-485
Kiiemmuauk MC100-500-8P 1
Bunka RJ-45 TP-8P8C 14
Kabenb USB2.0 AM/miniB 5P 1
Pozerka RS232 DB-9 1

2.34 Crenudukanus komruiektoB npuHaanexHocteit BJII1A.465944.003-04

U1 KOMMYTaTopa MpuBeAeHa B Tabnuie 4.
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Tabéauna 4 — Cnenudukanus komiuiekra npuHaaiesxknocteir bJIIA.465944.003-04

bIJIITA.465255.037P2

HaunmenoBanue O6o3HaueHne Kou. [Ipumeuanue
KnemMauk MC100-500-2P 2
KnemMmunk MC100-500-4P 1
KnemMauk MC100-500-5P 1 RS-485
KnemMauk MC100-500-8P 1
Bunka RJ-45 TP-8P8C 22
Kabenn USB2.0 AM/miniB 5P 1
Poserka RS232 DB-9 1
2.35 Cnenudukanus komruiekToB npuHaaiexHoctedt BJITTA.465944.003-05

JUIS KOMMYTaTopa MpuBeIeHa B TaOIuIE 5.

Tab6auna 5 — Cnenudukanus komiuiekTa npuHaanexxnocteit BJIITA.465944.003-05

HaumenoBanue O6o3HaueHne Kou. [Ipumeuanue
KiieMmmuuk MC100-500-2P 2
Knemmuauk MC100-500-5P 1 RS-485
Knemmuauk MC100-500-8P 1
Bunka RJ-45 TP-8P8C 22
Kabenp USB2.0 AM/miniB 5P 1
Pozerka RS232 DB-9 1
2.3.6 Crenudukanus Kommiekra MoHTaxHbIX yacteil BJITIA.465941.002

U1 KOMMYTaTopa MpuBeAeHa B Tabnuie 6.

Tabéauna 6 — Cnenudukanus komiuiekTa MOHTaXHbIX yacterd BJIT1A.465941.002

HaumenoBanue O6o3HaueHue Kom. [Ipumeuanue
MonTtaxHsiii nepxarens | DRP-03 1
Bunt M4x8.096 'OCT 28963-91 2
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2.4
24.1

24.2

24.3

2.5
2.5.1

2.5.2

2.5.3

2.5.4

2.6
2.6.1
2.6.2
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BJITIA.465255.037P3
Mapkupoeka u nnombuposaHue

Ha nuueBoil maHenw KOMMyTaTopa HaHECEHbl HOMEpa M Ha3BaHMS
uHTEP(PEcoB.

Ha OoxoBo#i maHenu yCTpONCTBA HAHECEH 3aBOJCKOW HOMEp U
Ha3BaHKHE KOMMYTAaTOpa.

KommyTtaTop mimomOupyertcsi ¢ 00KOBOM CTOPOHBI KOPITyCa ¢ TOMOIIBIO
CaMOKJICIOLIEHCSl TIOMOBI C HAHECEHHBIM Ha HEH TOBAapHBIM 3HAKOM
MPEANPUATUS-U3TOTOBUTENS U 1aTON U3rOTOBJIEHUS KOMMYTATOPA.

Ynakoeka

Kommyratop, Gopmyisp, pyKOBOJACTBO IO IKCILUTyaTallud, KOMILIEKT
NPUHAISKHOCTEH, a TaKKe YIMaKOBOYHBIM JIUCT YKJIQIBIBAIOTCS B
KapTOHHYIO KOPOOKY.

Ha G0KOBBIX CTOPOHAX KOPOOKH pacCHOJIOKEHbI HAKJIEHKHU ¢ YKa3aHHEM
HAaUMEHOBAaHMA W O0O3HAUYEHUs KOMMYTATOpa, 3aBOJICKOIO HOMeEpa
KOMMYTaToOpa, HOMEpa 3aKa3a M JaTbl YIAKOBKH, a TakKXKe C
MaHUMyJSIIMOHHbIMU 3HaKaMu 1o 'OCT 14192-96.

Kopobka ynakoBwIBaeTcs B
3aBapHBaETCSl.

IIOJIMATUJICHOBBIM  IIaKeT, KOTOPBIU

JIBe KOpOoOKHM MOTYT YKJIaIbIBaThCS B JIEPEBSHHBIN ALIUK, HA KOTOPHIN
HaHOCsTCs MaHumysiuonnbie 3Haku o 'OCT 14192-96.

KpenneHue ycmpoucmea Ha DIN-peuky
[Ipu ycTaHOBKE KOMMYTaTopa co0JIroaTh TpeOOBaHus mojpasaena 2.2.

KOHCTpyKIMsl KOMMYyTaTopa IO3BOJSET YCTAaHOBHUTH €ro Ha PEeUKd
I'OCT P MDK 60715-2003 owmera-tumta TH35-7,5 m TH35-15 ¢
nepdopanueit (pUCyHoK 5).
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Pucynok 5 — Peiiku Tunoucnonnenuit TH35-7,5 u TH35-15

2.6.3 KOHCTpyKIIMST MOHTa)KHBIX OTBEPCTHMM Ha KOMMYTATOpE IIO3BOJISIET
ycTaHOBUTH ero Ha DIN-peiKy Kak BEpTUKaJIbHO, TaK U TOPU3O0HTAIBHO
(pucyHoK 6).

Pucynok 6 — Bapuantsl kperienus kommyrtaropa Ha DIN-pefliky

2.6.4 KoMmmyTaTop mocrasisieTcst ¢ NOANPYKMHEHHOM 3aIlEIKON Ha 3aHEN
na”enu s kperienus Ha DIN-peiiky.

2.6.5 s xpennenns kommytatopa Ha DIN-peliky, BBIIOJTHUTD CIEAYIOLINE
JIICUCTBHUS:

® PACHOJIOKUTh 3aJHIOK0 TIAHEIb KOMMYTATOpa HENOCPEACTBEHHO
nepen DIN-peiikoit (pucyHok 7). Yoemutbes, uro DIN-peiika
BIIMCBIBAETCA B MPOCTPAHCTBO MEXKIY KPIOUYKOM B BEPXHEH 4YaCTH
anmnaparypsl U NOANPYKUHEHHON HUKHEHN 3alEIIKOM;
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2.6.6

1 — kproYOK;
2 — IOIPYKUHEHHAs 3aIlleIIKa

Pucynok 7 — YcranoBka kommyTtaropa Ha DIN-peliky

® yJIEpKUBasi HWKHIOK 4YacTh alllaparypbl, MOMECTUTh KPIOUOK Ha
3aJHEH MmaHem komMmyTtaropa rnosepx DIN-peliku;

® HaJaBUTh Ha anmaparypy 1o HampasiieHuto K DIN-peiike
(pucyHOK 8), 4TOOBI ONPYKUHEHHAS 3allle]IKa B HIKHEW 3aHEH
YacTH  almaparypbl MepeMecTWiach BHU3, U  YCTaHOBUTh
anmnapaTtypy Ha Hy>KHOE MECTO.

Kommyratop, ycranosieHHbli Ha DIN-peiiky, mnpencraBieH Ha
pucyHke 9.
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Pucynok 8 — YcranoBka kommyTtaropa Ha DIN-peliky

Pucynok 9 — Kommyrarop, ycranoBneHHslil Ha DIN-peiiky
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2.6.7

2.6.8

ITocne ycranoBku anmaparypsl Ha DIN-peliky, moAKIIOUNTH NMPOBOAA
IIATAHWUS ¥ IOAYH CUTHAJIA.

Yrobsl cHATh ammapatypy ¢ DIN-peiiku, BBIOJHUTE CIEAYIOLINE
NIEUCTBUSL:

e yOCIUTHCS, YTO MUTAHUE amMapaTypbl OTKIIOYEHO, M OTCOCIUHUTH
BCe KaOenu U pa3beMbl OT Mepe/HeN aHEe N anmnaparypbl;

® BCTaBUTh HHCTPYMEHT, HANpUMEp IUIOCKYIO OTBEPTKY, B Ma3 B
HIKHEW YacTH INMOANPYKWHEHHOM 3alIEIKH U HMCIOJIb30BaTh €rO0,
9TOOBI 0CBOOOIUTH OT 3amienku Ha DIN-petike;

® NOTSHYTh HUXKHIOK 4YacTh anmaparypsl oT DIN-peiiku (pucyHok 10)
U CHATHb KpIOYOK ¢ BepxHeil ywactu DIN-peiiku. YOeautbcs, 4To
MOJINPYKUHEHHASA 3a11elika orouuia oT DIN-periku;

Pucynok 10 — U3Bneuenune kommytatopa u3 DIN-peiiku
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2.7
2.7.1

2.1.2

2.7.3

37

e u3Bineydb anmnaparypy u3 DIN-peiiku (pucynok 11).

Pucynoxk 11 — N3Bneuenue kommyrtaropa u3 DIN-peiiku

YcmaHoeka u yOaneHue Kapmbi namMssmu

KommyTaTop nojaepxuBaet kapty namatu gopmara SD 11 XxpaHeHUs
KoH(purypanuu. lcnonap3oBaHue KapTbhl NaMATH IO3BOJISIET OBICTPO
MEPEHECTH HACTPOMKU C OJHOTO KOMMYTaTropa Ha JApPYyrod B ciydae
3aMEHBI.

YCTaHOBKY M yHdajJeHHEe KapThl MaMsITH HEOOXOAMMO MPOU3BOIUTH
TOJIBKO TPH OTKJIOYEHHOM DJIEKTPOIIMTAaHMM KOMMyTaropa. B
IIPOTUBHOM CIIy4ae BO3MOYKHO IOPAKEHUE IEKTPUUECKUM TOKOM WIIU
BBIXOJ1 U3 CTPOSI KapThl NaMATH U KOMMYTATOPA.

YT1oOBI YCTAHOBUTb HWJIM 3aMCHUTL KapTy IaMsATH, BbIIIOJHUTH
cileayromme ﬂeﬁCTBHHZ

® ]ISl YCTaHOBKH KapThl (PUCYHOK 12): BCTaBUTH €€ B CIOT M HAXKUMATh
Ha HEro JI0 3amenkuBanus. KapTy namstu MOXHO BCTaBUTh TOJIBKO
B OJTHOM TIOJIO’KEHHHU. Y CTAHOBJICHHAS KapTa MaMsTH Tpe/ICTaBlIcHA
Ha pucyHke 13;
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Pucynok 13 — YcraHoBneHHas KapTa naMsiTi
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2.8
2.8.1
2.8.2

2.8.3

2.8.4

® /I U3BJICUCHHS KapThl (pUCYHOK 14): HagaBUTH HA HEE 10 IIETUKA.
[Tocne wu3BIEeYEHHUsS] KApThl MaMSITH IMOMECTUTh €€ B YIAKOBKY,
3alIUIIAIONIYIO OT AJIEKTPOCTATUYECKOTO pa3psa.

Pucynok 14 — N3Bnedenue kapTbl NaMATH U3 KOMMYTaTopa

YcmaHoeka modynelu SFP
Monymu SFP momkabl cooTBeTcTBOBaTh SFP MSA.

Monynu SFP nomkHBI COOTBETCTBOBATH Kilaccy Oe3omacHocTH «1» s
Ja3epHOTO 000PYIOBAHUS.

Ilepen ycranoBkoit SFP-Moayns HE0OXOAUMO CHSTh 3alllUTHYIO
3arfyliKy MOJYJISI U OTOTHYTh (DUKCHUPYIOIIYIO CKOOYy. YCTaHOBKY
HEOOXOJIUMO TPOMU3BOJUTH IJIAaBHBIM JBM)KEHHMEM M HE JIONyCKaTh
YpE3MEPHBIX YCUIIUH.

IIpumeuanune — Hekoropeie Moaynu SFP uMeOT MIaCTUKOBYIO
3aCIIOHKY BMECTO CKOOBI.

YcranoBky SFP-monyns B pazeem SFP kommyTaTopa HpOM3BOIST
NyTEM IUIABHOTO BBOJA MOJAYJA B pPa3beM, KakK IPEACTaBICHO Ha
pucynke 15. Ilocne ycranoBku SFP-monysnst HE0OOXOAMMO BEPHYTb
¢ukcupymoIy cko0y B HCXOJHOE MojoxkeHue. Eciu npu ycTaHoBKe
monynsa SFP tpebyercs 3aMeTHOE ycuiMe, BBITAHYTh MOYJIb OOpaTHO,
UCIOJIB3YS CKOOY, U 3aT€M [TOBTOPUTH MPOLIENYPY.
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Pucynox 15 — YcranoBka SFP-monyneit B pazsembr SFP

2.8.5 Ycranonennsie SFP-momynu npeacrasiens Ha pucynke 16.

Pucynok 16 — Ycranornennsie SFP-monynu
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2.8.6

2.8.7

2.8.8

2.9
2.9.1

2.9.2

2.9.3

[lepen u3BneuenneM SFP-monyns u3 pa3beMa HEOOXOAMMO OTOTHYTh
¢ukcupyromyto ckoOy. MW3pneuenne SFP-mMomynst HeoOxomumo
MIPOU3BOAUTH 32 (PUKCUPYIOIIYIO CKOOY.

Bo wu30exaHue 3arps3HEHHs ONTHUYECKUX CTBIKOB IPUEMHUKA U
nepenatunka SFP-mMoaynst HE0OXOIUMO YCTAaHOBHUTH €r0 3allUTHYIO
3ariylIkKy.

Konctpykuus SFP-mMonyneit nomyckaeT «ropsiuyi» 3aMeHy, T.e.
MOAYJAb  MOXHO  YCTaHaBJIMBATh/U3BJIEKaTh IMPU  BKIOYEHHOM
KOMMYTaTOpe.

lModknro4yeHue k o6opydoeaHuro Ethernet

O6opynoBanmue Ethernet MTOIKJTFOYACTCS K nopTam
10/100/1000BASE-T kommyratopa (pucyHok 17) ¢ mOMOIIBIO
menHoro kabems UTP Cat5 wmm  Beime. Tunm  pazebema  Jjis
MOJKJIOUEHHS K KommyTaTopy — RJ-45.

Jns  momkimrodeHus: obopynoanuss k mopram  100/1000BASE-X
KOMMYTaTopa HEoO0XOoAWMM  Kalelb, COOTBETCTBYIOIIUN  THUITY
ucrnonb3zyemoro SFP-monyns. Ilpu ucnonab30BaHUM JBYXBOJOKOHHOTO
ontuyeckoro moayis SFP HeoOXomuMo NOIKIIOUUTH MepeaaTduk
KOMMyTatopa K MPUEMHHKY  OOOpyIOBaHUS, a  HIPHUEMHHK
KOMMYTAaTopa — K MepeaTiuKy 000pya0BaHHUI.

[Tonp3oBatens ompenenser, kakoh wu3 pazbeMoB COMBO-nopra
(10/100/1000BASE-T wunu 100/1000BASE-X) kommyrartopa Oyzaer
MPUMEHSATHCS, TYTeM TOJKIIOYECHHs] HeoOXoauMmoro Kabens K
COOTBETCTBYIOIIEMY pa3beMy YyHHUBEpCalbHOro mnopra. B ciyyae
noAKII0YeHusT kK 06ouM pazbemam COMBO-miopTa COOTBETCTBYIOMIUX
kaberneil OyeT ucnonb3oBaThes pazbeM RJ-45.
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Pucynok 17 — [Noakmouenue k pazbemy 10/100/1000BASE-T
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2.10
2.10.1

2.10.2

2.10.3

2.10.4

2.11
2111

2.11.2

lModknovyeHue Kk nopmy ynpaesieHusi <F»

[lepen moaxmiouenueM IIK k mopty «F» xommyTtaropa HeoO6X0auMO
yoenuthcs, uto [IK 1 koMMyTaTop HageXHO 3a3€MJIICHBI.

[lepen monkmoueHueM (OTKIIOYEHHEM) Kabens pEeKOMEHIyeTCs
00€eCTOUYUTh KOMMYTATOP U MOAKIII0OYaeMOe 000pyAOBaHHE.

C nomompro kabensts mMini-USB - USB, Bxopasmero B KOMILIEKT
nocraBku, coeauHuth nopt USB IIK ¢ nmoprom «F» kxommyraropa
(pucyHok 18).

[Topsnox Hactpoiiku IIK u ympaBneHuss KOMMyTaTOpOM OIMCaH B
vactu Il HacTtosgmero PO.

IopT «F» kommyTaTopa

HopTt USB IIK

Pucynok 18 — [Tonkitouenue k nopty «F»

lModknroyeHue k o6opydoeaHuro RS-232/RS-485

Ilepen monkimrodeHueM obOopyaoBanus k moptam RS-232 u RS-485
KOMMYTaTtopa HEOOXOAMMO  yOeauThCs, YTO KOMMYTaTop H
MOJIKJTI0YaeMoe 000pyA0BaHNE HAICIKHO 3a3EMJICHBI.

Kommyrtarop mnoakmouaercs k obopynoBanuio RS-232 ¢ momorbio
kabens ¢ pazsemom DB-9, k  o6opynoBanuio RS-485 ¢ momomibio
pa3beMa C MATHI0 KOHTAKTaMHU COTJIACHO PUCYHKY 19.
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[ToaxmmtoueHue K pazbeMy
RS-232

[ToaxmmtoueHue K pazbeMy
RS-485

Pucynok 19 — IMoxnkmouenue k RS-232/RS-485

2.12 lMoOdkno4YeHue K pazbeMy «Cyxue KOHmakmabi»

2.12.1 PazpeM «CyxXW€ KOHTAKTh» TMPEIHA3HAYCH ISl  TOAKIIOYCHUS
YCTPOWCTB ympaBiieHUus (HampuMmep, MPOMBIIUICHHBIX KOHTPOJUIEPOB)
Uit o0ecTiedueHHs]  yNpaBJICHUS W CUTHAIW3AINN  COCTOSIHUS
KOMMYTaTopa.

2.12.2 PazpeM «Cyxue€ KOHTAKThI» BKJIIOYaeT B €0 KOHTAKThl IS
IMOAKJTIOYEHUS:

e HOpPMAaJIbHO 3aMKHYTOT0 MHTep(eiica «cyxue KoHTakTh» (RELAY1);

e HOPMAJIBHO  PA3OMKHYTOrO HWHTepdeica «Cyxue  KOHTAKThI»
(RELAY?2);

e JIUCKPETHBIX BXOHBIX uHTEepdeiicor (DI1 u DI2).

2.12.3 TlogknroueHue K pa3beMy «CyXH€ KOHTAKTBI» OCYIIECTBIISIETCS
CIIEAYIOIIUM 00pa3oMm:

® MOAKIIOYUTH MPOBOJA K OTBETHOM YaCTH pazbeMa «CyXHe KOHTAKThI»)
coryacHo pucyHky 20;
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2.13
2.13.1

2.13.2

2.13.3

2.13.4
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Pucynok 20 — [ToaxmroueHne npoBoI0B K OTBETHOM YacTH pa3beMa
«CyXU€ KOHTaKThI»

® COC/IMHUTH Kabellb C Pa3beMOM «CyXH€ KOHTAKThI» KOMMYTaTOpa
(pucyHok 23).

lMoOdknro4YeHUe K UCMOYHUKY numaHusi

OOpbIB  3alIMTHOIO 3a3eMJIIONIETO TMPOBOJA MOMKET IPUBECTU K
MOPAXEHUIO  DJEKTPUYECKMUM TOKOM IIPU  NPUKOCHOBEHHH K
YCTPOUCTBY.

Ilepen MOJAKITIOYEHUEM WIH OTKJIIOYEHUEM JOOBIX
KOMMYHUKAIIMOHHBIX Ka0enel yCTpOUCTBO JOJIKHO OBITh 3a3€MIICHO.

3a3eMIISIIOIIMNA TTPOBOJ, MCTOYHHUKA MOCTOSIHHOTO TOKa JOJDKEH OBITh
MOKJIFOYEH K 3aIllIUTHOMY 3a3€MJICHUIO.

I[H?I MOAKIIIOYCHUA KOMMYTAaTOpa K MCTOYHHKY IMUTAHHA ITOCTOAHHOT'O
TOKa:

® OTMEpUTH Kabenb TpeOyeMoi JJINHBI,

2

® MUHUMAaJIBHO JOMYCTUMOE CEYEHUE NPOBOAOB — 2 MM”, JutHa — A0 10
M. [Ipu Gonbuiel [MHE yBETMYMBATH CEUEHHE MPOMOPLUUOHATBHO
YBEIUYEHUIO JJTUHBI;

® OYKCTHUTH KOHIIBI IPOBOIOB MUTAHUS OT U30JISIKMH (OKOJIO 5 — 6 MM);

® YCTAHOBUTH TIOJIOKUTEIbHBIA TPOBOJ (KpacHbI) B MO3UIMIO |
(pucyHok 20);

® YCTAHOBUTH OTPHUIATEILHBIA MPOBOJ (YEpHBIA) B MO3MIUIO 2
(pucyHnok 20);
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¢ 3a(hUKCUPOBATH MPOBOJA OTBEPTKOW. He mcmosib30BaTh Ype3MepHyIO
cuiny npu (pukcanuu npoBoaa. MakCUManbHBIA MOMEHT 3aTSIKKH
BUHTA HE JOJKEH mpeBblmiath S H - M. PexkoMeHayemblii MOMEHT
3aTsiKkH coctapiseT 2,5 —3 H - m (TOCT 10434);

® [OJKJIFOUYUTh MOJIOKUTENbHBIN MIPOBO/T (KpacHblii) K
MOJIOKUTEIIBHOMY BBIBOJIY UCTOUHUKA MUTAHUS;

® [OJKJIIOUYUTh OTPULATEIBHBIM MPOBOJ (YEPHBIN) K OTPULIATEILHOMY
BBIBO/IY UCTOYHHUKA TTUTAHUS;

® COCMHUTH MUTAIOMINK KaOeah ¢ pa3beMOM MHUTAHHUS KOMMYTaTOpa
(pucyHOK 23) ¥ BKJIFOYUTh UCTOYHUK MTUTAHUS.

1 — monoXXKUTENBbHBIN TPOBOJT (KPACHBIN);
2 — OTpULIATEIHHBINA TPOBOJ (YEPHBIN)

Pucynok 21 — IToakatoueHre npoBOJIOB K OTBETHOM YacCTH pazbeMa MUTAHUS

2.13.5 Jlns xoMMyTaTOpoB C TOJJEpkKoi POE monkirodeHne K pasbemy
nutanus POE ocylecTBiIsieTCs CaeayomuM o0pa3oM:

® MOJKJIIOYUTh TIPOBOJAa K OTBETHOM YacTH pazbema murtaHus PoE
COTJIACHO PUCYHKY 22,

® COCMHUTH Kabenb ¢ pazbeMoM nutanusi POE koMmmyTaTopa (prucyHok
23).
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Pucynok 22 — IlogkiroueHue mpoBOAOB K OTBETHOW YacTu pazbema nutanusi POE

[Tonkmrouenue k
pa3zbemam nutanus (1)

[MoakmoueHNE K pa3beMy
«CyXHe KOHTaKThI» (2)

ITonxirouenue K pasbemy
nutanus POE (3)

1 — pazbembl nuTaHMA; 2 — pa3beM «CyXue KOHTAKTBI»; 3 — pa3beM nuranus POE
(TOJIBKO JIJ11 KOMMYTATOPOB C MOIEPkKKO# POE)

Pucynok 23 — [logkimoueHnre K pa3beMaM Ha BEpXHEH MaHeIn KOMMYTaTopa

47 Peoaxyus 1.0.0 om 08.11.2017 .



Annaparypa Uu3ep-24xx

Pyxosoocmeo no sxcnayamayuu. Yacmo 1 bJIITA.465255.037P2

3 JkcnnyaTtauus

3.1
3.1.1

3.1.2

3.1.3

3.1.4

3.2
3.21

3.2.2
3.2.3

3.24

3.2.5

3.2.6

O6buwue yka3zaHusi

Hepez: HCIIOJIB30BAHUCM KOMMYTATOpPA IO HA3HAYCHHIO H606XO,III/IMO
HU3Y4YUTh HACTOAIICC PYKOBOACTBO I10 OKCILTyaTallkuH.

[Ipy moOATrOTOBKE K OKCIUIyaTalldd W HKCIUTyaTallid KOMMYyTaropa
HEOOXOMMO COOI0/IaTh Mephl 0€30MacHOCTH, IIPUBEICHHBIE B
noapasaene 1.3 nacrosmei yactu PO.

PacnakoBriBanue KOMMYTaTopa IMPOBOJAT B MMpUCYTCTBUH
OTBCTCTBCHHBIX HpeﬂCTaBHTeHeﬁ 3aKa34HMKa.

[Ipu pacmakoBbHIBaHUM HEOOXOIUMO TPOBECTH BHEIIHUH OCMOTP
YIaKOBKA U KOMMYTaTOpa, YOEIUThCS B OTCYTCTBHUM MEXaHMUYECKUX
ITOBPEKAECHNNW, COOTBETCTBUM KOMIUIEKTHOCTH YKJIAJOK COJEPKAHUIO
YIAKOBOYHOTI'O JICTA.

lMpo4YyHOCMBb U CMOUKOCMb K 8HEWHUM 8030elicmeusiM

KommyTtatop coxpaHser paboTOCHOCOOHOCTh MpHU Temreparype OT
munyc 40 no wroc 70 °C u BnaxxHocTr Bo3myxa 110 95 %.

Baumanue!

[lepen BkIIOYEHHEM KOMMYTAaTOpa, HAaXOAMBILIErOCs B Hepaboumx
ycnoBusx (nmpu temneparype Hwke munyc 40 nim Beime iroc 70 °C),
HE00X0IMMO BBIZIEpKATh KOMMYTaTOp B pabounX YCIOBHUSIX HE MEHee
2 4acos.

KOMMYT&TOp MoAACPKUBACT BOSMOKHOCTB XOJIOAHOI'O CTApTa.

Jlns yBenmu4eHus] CTOMKOCTH K TBUIM, BJIare, HACEKOMBIM OOECIEYEHO
ITOKPBITHE ITIEYaTHOM IIJIaThI JIJAKOM.

KommyTtatop coxpanser pabOTOCIOCOOHOCTh TIPU  CIAEAYIOUIUX
3HAYEHHUAX BO3JIEUCTBUS CHHYCOUAAIBHON BUOpaluu:

e nuara3oH 9actoT — oT 10 mo 150 I'm. Yckopenue — 29. Ammuryna —
0,15 mMm. CootBercTBue TpedoBanusm ['OCT 28203-89.

KoMmmyTtaTop coxpaHser pabOTOCIOCOOHOCTh TPH  CIEIYIOUIUX
3HAQUYEHMSIX BO3JICUCTBUS OJIMHOYHOIO yAapa:

® JUIMTEILHOCTh HEe MeHee 18 Mc ¢ yckopenuneMm 309. Bua nmmynsca —
nuiI000pa3Helii co cmaaoM B KoHue. [lomycnHycoumasibHBIN.
Tpaneneunansuseiii. CoorBerctBue TpedoBanusim ['OCT 28213-89.

KommyTaTop coxpaHseT pabOTOCIOCOOHOCTh TMpPHU  CIEAYIOIIUX
3HAYCHUSIX BO3JICUCTBUS CBOOOTHOTO TAICHHS:
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3.35

3.3.6

3.3.7
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e BpicoTa cBOOOmHOTO manaenusa — 1000 mMm. Macca wsgenust 6e3
yIakoBKU — He Oomee 2 kr. Macca wuznenuss B HECHEMHOMN

ynakoBke — He Oonee 20 kr. CoorBerctBue TpeboBanusiM ['OCT
28218-809.

AnekKmpomMaz2HUMHas 3awuma
Kopmyc kommyTaTopa BBIIIOJIHEH U3 METasUIA.

Ha kopriyce nmpeaycMoTpeHa BO3MOKHOCTh MOJKIIOUYEHHUS 3allIUTHOTO
3a3EMJICHHUS.

Kopryc u onopHbIii OTEHIIUA 3JIEKTPUUYECKON CXeMbl 00bEAMHEHBI B
OJTHOU TOYKE.

KoMmmyTtaTop coxpaHser paboTOCIOCOOHOCTh TMPU  CIEIYIOUIUX
3HAUEHUSX BO3JIEUCTBUS DJIEKTPOCTATUUECKOTO pa3psiia:

e cTerneHb xKecTkocTu — 4. KoHTakTHbIN pa3psan — 8 kB. Bo3myuinbii
papsin — 15 kB. CoorBercrBue TtpedoBanusim ['OCT P
51317.4.2-99.

KommyTaTtop coxpaHser pabOTOCIOCOOHOCTh TMPU  CIEAYIOLIUX
3HAYCHUSX BO3JACHCTBUS PATUOYACTOTHOTO AJIEKTPOMATHUTHOTO OIS
AIIEKTPOCTATUYECKOTO pa3psiaa:

® CTETICHb JKECTKOCTH — 3. HampsbkeHue wucmpITaTeIbHOTO TONS —
10 B/m. TlTonoca gactor — ot 800 MI'm mo 2 I'Tu. CoorBercTBUE
tpedoBanusiMm 'OCT P 51317.4.3-99.

KommyTtaTop coxpaHser pabOTOCIOCOOHOCTh TPH  CIEIYIOUIUX
3HAQUYEHMSIX BO3/ICUCTBUS HAHOCEKYHIHBIX MOMEX:

® [IOPT JJIEKTPONUTAHUS MOPT 3a3eMieHMs. CTENneHb *KeCTKOCTH — 4.
Ammntyna nmiynscoB — 4 kB. Yactora noBropenus — 2,5 kl'm.
CootBerctBue TpeboBanusm ['OCT P 51317.4.4-99.

® [IOPT CUTHAJIOB BBOJA/BbIBOJIAa. CTEMEHb KECTKOCTU — 4. AMIUIUTYAA
umnynbcoB — 2 KB. Yacrora noropenus — 5 kl'u. CooTBeTcTBHE
tpedoBanusiMm 'OCT P 51317.4.4-99.

KommyTtatop coxpaHseT paboOTOCIOCOOHOCTh TPH  CIEAYIONIUX
3HAUEHUSX BO3JCHCTBHSI MHUKPOCEKYHIHBIX HMITYJIbCHBIX IOMEX
OOJIBILION PHEPTHM:

e KJacc ycJaoBHMH 3kcruryatauuu — 2. CTeneHp *KeCTKOCTH UCIBITAHHNA:
10 CXEME «IIPOBOJ-3eMJISDY — 2, II0 CXEME «IIPOBOJ-IIPOBOI» — 1, 1O

cxeme quHuU AaHHbIX — 1. CooTtBercTBUEe TpeboBanusM ['OCT P
51317.4.5-99;

e Il  KJlacca  YCJOBHM  OKCIUTyaTalldl 2 HCIOJIB3YeTCs
koMmOunupoBanubiit UI' MUII (1/50 mxc — 6,4/16 Mkc);
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3.3.8

3.3.9

3.4
34.1

3.4.2
343

344

3.4.5
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® CTEMEHb JKECTKOCTH — 1. 3HayeHWe HMITyJbca HaIpsHKEHUs Ha
HeHarpyxxeHHoMm Bbixojae UI'— 0,5 kB £+ 10 %;

® CTENEHb JKECTKOCTH — 2. 3HAUYEHHE HMIIYJbCa HAIPSDHKEHUs Ha
HeHarpykeHHOM Bbixojie UT'— 1 kB = 10 %.

KommyTtaTop coxpaHseT paboTOCIOCOOHOCTh TMPH  CIEIYIOLIUX
3HAUEHUSX  BO3JEHUCTBUS  KOHJIYKTHUBHBIX IIOMEX, HAaBEJACHHBIX
PaANMOYaCTOTHBIMU 3EKTPOMATHUTHBIMU TIOJISIMHU:

e creneHb xectkoctu — 3. [lonoca wactot — ot 150 x['y no 80 MIw.
HcneiTatensHoe HampsbkeHue oTHocuTensHo 1 MxB — 140 JI6.
UcneitarensHoe Hanpsbkenue — 10 B. CootBetcTBre TpeOoBaHUSIM
I'OCT P 51317.4.6-99.

KommyTaTop coxpanser pabOTOCIIOCOOHOCTh TIPU  CIEAYIOLIUX
3HAYCHUSX BO3JICHCTBHSI MAarHUTHOTO TTOJISI IIPOMBIIIJICHHOW YaCTOTHI:

® CTENICHb JKECTKOCTM — 5. HenpepplBHOE MAarHMTHOE  TOJIE
npombinieHHOW dactotel — 100  A/mM.  KparkoBpeMeHHOE
MarHdTHOE TI0JIe TpOMbIIIIeHHONH dacToThl (1-3 ¢) — 1000 A/m.
CootserctBue TpedoBanusM ['OCT P 50648-94.

lNodzomoeka KOMMymamopa K 3Kcnjiyamauyuu

YCTaHOBUTL KOMMYTAaTOp B HECYIIMA KOHCTPYKTHB COTJIACHO
noapasaenam 2.2 u 2.6.

3a3eMJINTh KOMMYTATOp COTJIACHO Mopas3aeny 3.5.

[Monkmounts kabems Ethernet x passemy 10/100/1000BASE-T
KoMMyTaTopa u obopynoBanuto Ethernet.

YCcTaHOBUTH SFP-moxynb B pa3beM 100/1000BASE-X/
100/1000/2500BASE-X  komMmyTaTopa U IOAKIIOYUTH BOJIOKOHHO-
ontuyeckuit kabenb k SFP-moxymto n o6opynosanuto Ethernet.

[ToaxmounTh OTBETHYIO YacTh KaOelsd MUTAHUA K pa3beMy HUTaHUS
KOMMYTAaTopa.
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3.5 3azemsieHUe KOMMymamopa
351 [lepen monkimoueHueM JIOOBIX  KOMMYHHKAIMOHHBIX — KaOemeit
KOMMYTATOp JOJDKEH OBITh HAJeXKHO 3a3eMiieH. BUHTOBas Kiemma
3a3eMJICHUSI PACIOJIOKEHA HA BEPXHEH MaHeId KOMMYTaTOpa U MMEET
MapKUPOBKY @ 3a3zeMsieHUE HEOOXOJIMMO BBIMOJHATH C MOMOUIBIO
M30JIMPOBAHHOTO MHOTOXMJIBHOTO MEIHOTO IMPOBOJIa C CEYEHUEM HE
meree 4 MM’
3.6 BknrodyeHue koMMymamopa
3.6.1 KommyTtaTop He wumeer TymOjiepa BKIOUEHUS TuTaHus. Jlos
BKJIIOYEHHUS] KOMMYTaTopa MOAKIIOYUTE KaOenb MUTaHUA K pazbeMy
MUTaHUs KOMMYTaTOpA.
3.6.2 [locne mogkitoueHUs MUTAHUSI KOMMYTATOpP aBTOMAaTHYECKH HAUMHAET
paboTaTh.
3.6.3 KommyTtatop TpeGyer BMemIaTenbCcTBa TOJBKO MpPHU HACTPOilKe H
MIPOBEICHUH TUATHOCTUKH.
3.7 NHOukamopsbi
3.7.1 CBeToBbIE WHAMKATOPHl KOMMYTAaTOpa paclojiOKEHbl Ha MepeaHei
MaHeJU, KaK MPeJICTaBICHO Ha pUCYHKE 24.
3.7.2 Onucanue GyHKIUN CBETOBBIX MHIUKATOPOB MPUBEJEHO B TaOIuIE 7.
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HuoHkauna HaaH4Ha
TNHTERHAR

HuaHEAUHA PekEnyvoB
10/1 000 1000Base-T

Huawkanmua Link/Act

Huancaums pesknmvon
100/ 10062500 Base-X n
Link/Act

Huankaunsn PEAHMOB

10/ 100 Base-X n
Link/Act

bIJIITA.465255.037P2

Huankaunn asapuiiHoro
peEHMa paioT

Huaugauna TeMoepaTypHors
PrENMA PAGOIThI

HHuankamun
PuE

m

Muldop

Pucynok 24 — Bun nuueBoit nanenu kommyrtatopa Mu3ep-24xXx
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Tab6aunua 7 — Onucanue GyHKIUI CBETOBBIX HHANKATOPOB KOMMYyTaTopa

Haumenosanue [gBer OyHKIUSA
OTcyTcTBHME CBEUEHHUS] — OTCYTCTBYET MHUTAaHUE Ha
. | BXOJle OCHOBHOT'O KaHaJa.
PWR1 3eneHili CBeueHue — HajdM4Me MUTAHHS HA BXOJIE OCHOBHOTO
KaHaja.
OtcyTcTBUE CBEUEHHUS — OTCYTCTBYET MUTaHUE Ha
PWR?2 Jemenp | PXOAC PE3EPBHOTO KaHaya.
CBeueHue — HajlMuue MUTAHUS Ha BXOJE PE3EPBHOTO
KaHaJa.
ALRM KpacHsrii OTcyTCTBUE CBEUEHUS — HOPMAJBHBIN PEKUM PaOOTHI.
CBeyeHue — aBapuiHBINA peKUM PaOOTHL.
TEMP KpacHbiii CBeueHHMe — BBIXOJl TEMIIEpaTypbl BHYTPH KOpITyca
KOMMYTATopa 3a JOITyCTUMBII TEMIIEPATYPHBIN JUATIA30H.
SesteHb Ceeuenne — Ha mopry 10/100/1000BASE-T
Vi uKatop Ha mopry 0C6Hapy>1<eH curnan 1 ['6ut/c. TR
. BEUEHHE — Ha TOPTYy -
10/100/10008A§ E-T, Kenroid obHapyxeH curHain 100 Mowut/c.
PacroJIOKEHHBIN CBEPXY
OtcyrcTBUE CBEUCHHUS - Ha OpTY
B 10/100/1000BASE-T o6Hapysken curaan 10 Mour/c.
ViHMKaTop Ha HopTy CBeuyenne — Ha nopry 10/100/1000BASE-T
10/100/1000BASE-T Seneupii | OOMAPYKCH HOPMAILHEIH CHIHAI.
N ' [Tepuoanueckoe MUTaHUE - Ha OPTY
PACHOTIOMEHHBIN CHH3Y 10/100/1000BASE-T npoucxoauT mpruem MakeToB.
OTcyTcTBUE CBEUEHHUS — OTCYTCTBYET COCIUHEHHE Ha
nopty 100/1000BASE-X.
Wuaukarop LINK/ACT CBeueHHME — €CTh COCIMHEHHE Ha  TIOPTY
Ha TIOPTY 3enenniii | 100/1000BASE-X.
100/1000BASE-X [lepponnueckoe MHUraHue — €CTh COCIMHCHHE |
OCYIIECTBIISIETCSl Mepefada IMakeToB Ha  TOPTY
100/1000BASE-X.
OrcyrcrBue cBeueHus — Ha mopty 100/1000BASE-X
Vinkatop SPD obHapyxeH curnan 100 Mowut/c.
100/1000BASE-X 3enenbii | CBeuenne — Ha nopty 100/1000BASE-X oGHapyxeH
curnan 1000 Mowut/c.
OTcyTcTBUE CBEUEHHUS — OTCYTCTBYET COCIUHEHHE Ha
nopty 100/1000/2500BASE-X.
Wuaukarop LINK/ACT CBeueHHME — €CTh COCIMHEHHE Ha  TIOPTY
Ha MOpPTY 3enenniii | 100/1000/2500BASE-X.
100/1000/2500BASE-X [lepuogudeckoe MHUTaHWE — €CTh COCJAWHEHHE U
OCYIIECTBIISICTCSI  Nepefjaya IaKeTOB Ha  IOPTY
100/1000/2500BASE-X.
OtcyrcTBUE CBEUCHUS - Ha OpTY
100/1000/2500BASE-X oOHapyXeH CHTHAJ
100 M6wurt/c.
WNuaukarop SPD SesenLii Ceeuenne — H©Ha nopty 100/1000/2500BASE-X

100/1000/2500BASE-X

obnapyxen curnan 1000/2500 Mout/c.
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OTcyTCTBUE CBEUEHHMS] — HET MOJKIIOYEHHOIO
ycTpoiicTBa, noaaepxusaromniero |EEE 802.3at.

POE1—POES W enTwii Ceeuenne - k mnopry 10/100/1000BASE-T

MOAKJIIOYEHO YCTPOWCTBO, moaaepxkuBaromee |IEEE
802.3at, m ycTpoiicTBO TmMONy4aeT MNHTAaHUE OT
nojacucTemMbl POE koMMyTaTopa.

3.7.3 Onucanue GyHKIUMN KHOMOK yNpaBJeHUs MPUBEACHO B Tabymile 8.
Taoauna 8 — Onucanue GyHKIUN KHOMOK YIIPaBJICHUSI KOMMYTaTopa
Haumenosanue DyHKIUA
ArnmapatHbeiii  cOpoc kommyratopa. Jlms cOpoca kommyTtaropa
RESET H€O6XOI[I/IMO HaXXaTb HAa KHOIIKY J'IIOGBIM HCOCTPLIM NPCIAMETOM,
MOCJE Yero KOMMYTATOp [OJDKEH Tmepe3arpy3utbes. KHomka
3aluuicHa OoT CHy‘IaﬁHOFO Ha>XaTusl.
Copoc HacTpoek kKommyTatopa. Jlms cOpoca HacTpoek
KOMMYTaTopa He00X0AUMO Ha)KaTh Ha KHOIKY JIFOOBIM HEOCTPBIM
DEFAULT NpeMETOM B TEYCHHE HE MEHEee 5 CeKyHJ, IIoclie Yero
KOMMYTaTop JOJDKEH Iepe3arpy3uThcs. KHomka 3amuineHa ot
CIIy4ailHOTO HaXKaTHSI.
3.8 Konmponb pabomsbl KOMMymamopa
3.8.1 KonTponbs kommyTtaropa 6e3 ucnonb3oBanusa 1K ocymectBisieTcs mo
CBETOBBIM HMHAMKATOpaM, OMUCAHHBIM B Mojipasjaene 3.7/ HacTosmeil
yactu PO.
3.8.2 KoHnTtpoise kommyTaTopa ¢ ucnonb3zoBanueM 1K onucan B wactu 11 PO.
3.9 BbiknroyeHue kKoMmymamopa
3.9.1 Jns BBIKIIOUEHHS KOMMYTaTopa HEOOXOAMMO OTKJIHOYUTh Kalelb

HCTOYHHUKA ITUTaHUA.
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4 [OwuarHocTUKa u ycTpaHeHue Henonaaok

4.1
41.1

4.2
4.2.1

4.2.2

4.2.3

4.2.4

4.3
43.1

4.3.2

55

MoHumopuHe

KommyTraTop mnpenocraBisieT pa3HOOOpa3Hble WHCTPYMEHTBHI IS
OCYUIIECTBJICHUS MOHUTOPUHTA!

e CTATUCTHKA M cOCTosiHKe TopToB Ethernet;
® CBETOBAs MHJIMKAIIKA,

® JKypHaJ COOBITHIA.

XypHan cobbimut

KoMMyTaTop 3aHOCUT B JKypHaj COOBITUSI BKIIOUEHHUS] KOMMYTaTopa U
u3MeHeHus coctosinus noptos Ethernet.

Kaxmoe coOpiTHe B IKypHajge CHa0XEHO BPEMEHHOM METKOM,
MIPEACTABIISIONICH 1aTy ¥ BpeMsl BOSHUKHOBEHUS COOBITHSI.

®opmar cobbituii B kypHane: «DD-MM-YYYY», «HH:mm:ss»,
«EVT», rae:

e «<DD-MM-YYYY» — nata BOSHUKHOBEHHUS COOBITHUS;
o «HH:MmM:SS» — Bpemsi BOBHUKHOBEHUS COOBITHS;
e «<EVT» — ontucanue coObITHA.

BriBoa xypHasa coObITHI MPOU3BOIUTCS IO KOMaH e «show logging.
bonee mogpobnas mHpopMaius 0 KypHalle COOBITHIl NpHUBEIEHA B
gactu I1 PO.

YcmpaHeHue Hernonaodok

B Tabmune 9 npuBeneHnl HauboJee pacnpoCTPaHEHHBIE THUIIbI
HEMOJIaJIOK, BO3MOXHbBIE IPUUUHBI U CIIOCOOBI UX YCTPAHEHUS.

[Ipu ycTpaHeHMM HEMOJAAOK HEOOXOAUMO COOJIIOIATh  MEphI
0e30MacHOCTH, TPUBEICHHBIE B Moapasaene 1.3 Hacrosuieit yactu PO,
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Tadauna 9 — CriocoObl ycTpaHEeHUsI HEMOJIa 0K

bIJIITA.465255.037P2

10/100/1000BASE-T

Onucanue Bo3MoHbIE TPUYHHBI Crioco0OwbI ycTpaHeHHS
OtcyTtcTBYyeT nutanue | He monkmiouen kabens | [logkmiouuTh kabenb MHUTaHHUS K
kommytaropa (He roput | nutanus KOMMYTAaTopy
WHJIUKATOP MUTaHUS

A P ) Heucnpasen kabenb | 3aMeHUTH KaOellb MUTaHUS
MUTaHUS
Heucnpasen UCTOYHUK | 3aMEHUTbh UCTOYHUK MUTAHUS
MUTaHUS
OrcyrctByer  coenuHenue | HencnpaBen xabenb [IpoBeputh LIEJIOCTHOCTD u
Ha opTy W MPABIJIBHOCTH PA3BOJKU KaOes

HexoppekTHble HAacTpOWKH
Ha IIOpTy

[IpoBepuTh HACTPOMKHN HA TOPTY

OtcyTcTBYyeT  COEIUHEHUE
Ha nopty 100/1000BASE-X
win  100/1000/2500BASE-
X

Heucnpasen ontuueckuii | [IpoBeputh LIEJIOCTHOCTD
Kabenb ONITUYECKOTO Kades

Onruyeckuii kabens | [IpoBeputh MOJKIIIOYEHUE
MOJIKJIFOYEH HEKOPPEKTHO | ONTHYECKOro  Kabemss  (pa3bem

JOJKEH OBITh YCTaHOBJIEH [0
II1EJTYKA)

3arpsi3HeHue Topua | YAQUIUTh MbUIb €  OMOIIBIO
ONTUYECKOTO0 KaOemsi WU | MPOTUPOUHOM canderTku,
pazbema Ha MopTy CMOYEHHOM B CIIUPTE

YcraHoBneH IIposepurs pexum mnopra,
HEKOPPEKTHBIN SFP- | ycranoBUTh KOppekTHBIN SFP-
MOJYJIb MOJYJIb

He ypaerca noakimounThbes
K YCTPOMCTBY uepe3 IOopT
Ethernet

OTcyTCTBYEeT COEOUMHEHHE
Ha IIOpTy

[IpoBeputh UCIpaBHOCTH TOPTA

ITopt BPEMEHHO
3a0JIOKUPOBAH MPOTOKOJIOM
STP

ITonoxnate HEe MeHee 30 cexyH[
Y TIOBTOPUTH MOJKITIOYCHUE

3agaHbl HEKOPPEKTHBIE
CETEBbIC HACTPOUKHU

[IpoBeputh KOPPEKTHOCTh
CETEBbIX  HACTPOEK,
MOJIKJIIOUMBIIUCH Yepe3 MopT «F»

3amaHbl
HAaCTPOWKHU

opTy

HEKOPPEKTHBIE
VLAN Ha

IIposepurs KOPPEKTHOCTh
HaCTPOEK VLAN,
MOJKJIIOUMBIINCH Yepe3 MopT «F»

4.4
44.1

TecmupoeaHue KOMMymamopa

[Ipu TecTHpOBaHMM KOMMYTAaTOpa HEOOXOAMMO COOJIIONAaTh MEpHI

0e30MmacHOCTH, TPUBEICHHBIE B Mojapasaene 1.3 Hacrosuieit yactu PO,

4.4.2

YcranoButh SFP-monynu B pasbembr 100/1000BASE-X kommyTaTopa

corJjlacHO moApaszeny 2.8 Hactosiiero PO.

443
3TOrO
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444

4.4.5

4.4.6

4.4.7

448
4.4.9

4.4.10

4.4.11
4.4.12

4.5
45.1

45.2

57

SFP-monynsim B pazsemax 100/1000BASE-X xommytaropa. Ilpu
ucnons3oBanuu  SFP-monyneit ¢ pambHOcThiO  Oosnee 10 km

HEO0OXOUMO HCHOJIb30BaTh ONTHYECKUN ATTEHIOATOP HOMHHAJIOM OT
10 nb.

[ToakmtounTh Kabenbh MUTAaHUS K KOMMYTATOPY COTJAcHO MOApa3aeiy
2.10 macrosuient yactu PD.

[TonkmrounTh MeaHBIM Kabenp cat5 wiIM  BhIIE K  pazbeMy
10/100/1000BASE-T nokanbHoro kommyraropa u nopty Ethernet ITK.

[TonkmrounTh MenHbIM Kabenb catSe xk pazpemy 10/100/1000BASE-T
YIQJICHHOTO KOMMYTATOpa U MOPTY CETEBOTO KOMMYTAaTOPa.

HpOBGpI/ITB AOCTYIIHOCTL AOPYIroro KOMIIBKOTCPA, IMOAKIHOYCHHOI'O K
CE€TH, C IIOMOIIIBIO KOMAaHABI «ping».

OTtximrounTh Kabenu oT 000UX KOMMYTaTOPOB.

[ToBTOPUTH TECTUPOBaHUE LTS OCTaJIbHBIX pa3beMoB
10/100/1000BASE-T, 100/1000BASE-X, 2,5GBASE-X.

[IpoBepuTh IOCTYHMHOCTH APYrOrO KOMIBIOTEPA, MOIKIKOYEHHOIO K
CEeTH, C TIOMOIIIbIO KOMAHJIbI «pingy.

OTtkimrounTh Kabemu oT 000UX KOMMYTaTOPOB.

OTKIIOYUTH MUTAHUE OT KOMMYTATopa.

TexHu4eckasi noO00epKKa

[Tpy BOBHHUKHOBEHHH BOIIPOCOB MO pabOTE KOMMYTAaTOpPa CBSXKUTECH C

COTPYIHUKAMH TEXHUYECKOU MOIIEPKKU 1o Tenedony:
+7(347)292-09-90 (106. 120).

Taxke BBl MOXET€ OTIPABUTh BONPOCHI HA IIOYTOBBIM aJpec:

info@plgn.ru, support@plgn.ru.
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5 TexHuMYeckoe obcnyxuBaHue

5.1
5.1.1

5.1.2

5.1.3

514

5.1.5

5.1.6

5.2
5.2.1

O6buwue yka3zaHusi

TexHuueckoe 00CcITyKuBaHUE KOMMYTaTopa MPOBOAUTH c
cobyroeHneM Mep 0e30MacHOCTH, NMPUBEACHHBIX B mojapazjaene 1.3
HacTosen yactu PO.

PaboThl, CBS3aHHBIE C MOIKIIOYEHHUEM U OTKJIHOYEHUEM BOJIOKOHHO-
ONTHYECKUX KaleJel, MPOBOAUTH MPHU OTCYTCTBHUHM B OKPYKarOIIEH
Cpelie MbUIM U BIIard, HAXOASIIIUXCS BO B3BEIIEHHOM COCTOSTHUU.

Ilepen MOJIKIIFOYEHUEM BOJIOKOHHO-ONITUYECKUX Kabenei
PEKOMEHIyeTCsl MPOTUPATh TOPIBI UX HAKOHEYHHKOB MPOTHPOUYHBIMHU
cannperkamu Kimwipes EX-L (unu umcToit 6e3BOpPCOBOI TKaHbBIO),
cmoueHHbIMU crniupToM ['OCT P 55878-2013. Ilocie oTkiIroueHHS
BOJIOKOHHO-OMITHYECKNX  Kabemeld  HEoOXOIMMO  3aKphIBaThb  UX
HAKOHCYHUKH U ONTHYECKHUE  COCOUHUTEIM  KOMMYTaTropa
COOTBETCTBYIOIIUMH 3aIIIUTHHIMUA KOJIITAYKAMHU.

ITonkmroueHne ¥  OTKIIOYECHHE BOJIOKOHHO-ONTHYCCKUX KaOesen
MPOBOAUTE C OCOOOM OCTOPOKHOCTHIO, YOEIUBIINCH B COBHAJCHUU
KJIIOYCH BOJTOKOHHO-ONTHYSCKUX KaOCICH M ONTHYECKOTO COCIUHHUTEIS
KOMMYTaTopa.

He nomyckaroTcs uW3rHObl  BOJOKOHHO-ONTHYECKUX Kalenmed ¢
paanycom MeHee 20 quaMeTpoB MX BHEITHEH 000JI0UKH.

PaboThl, cBsi3aHHBIE C TOJIKIIOUCHUEM U OTKIIOYEHUEM DJIEKTPUUIECKUX
ka0emnel, MPOM3BOIUTHL B COOTBETCTBUU C mojapazaenamu 2.8-2.10
Hacrosien yactu PO.

lMopsidok mexHu4Yeckoz20 obcryxueaHust

Bunel 1 nmepuoaMYHOCTh TEXHHUYECKOTO OOCITY)KMBAHHS KOMMYyTaTopa
npuBeaeHsl B Tadaune 10.

Tadoauuma 10 — Bujsl 1 nepuouyHOCTh TEXHUYECKOTO 00CTYKUBaHUS

Bun texauyeckoro
obciyxuBanus (TO)

TexHonornueckas
[Tepuoauunocts TO OCJIEN0BAaTEILHOCTE U
Meroauka rposeaeHus: TO

Ilepen mocTaHOBKOI Ha XpaHEHUE — TK Neol

IIpu myMTensHOM XpaHEHUH
(6omee 1 roma)

TK Ne4, TK No2, TK Ne3, TK

1 pa3 B 3 rona Nel

IIpu cHATHY C XpaHEHUS - TK Ne4, TK Ne2, TK Ne3

IIpy NOCTOSHHOMN dKCILTyaTaluu - -
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[lepedyern paboT 1Sl pa3IMYHBIX BHIOB TEXHUYECKOTO OOCTY>KUBAHUS

52.2
npuBeseH B Tabimie 11.

00CITyKUBaHUS

bIJIITA.465255.037P2

pa60T AJ1 pa3lIMYHBIX BHUJAOB TCXHHUYCCKOI'O

Coneprkanue pabOT U METOJMKA UX TIPOBEICHUS

Texauveckue TpeOOBaHM

Texuomornyeckast kapra Ne 1

IIpoBecT BHEWIHMI OCMOTP KOMMYTaTopa,
Kabenei.
Y 1anuTh 0blb. YIJI0KUTH KOMMYTAaTOp B YIIAKOBKY.

KopIyca,

OtcytcTBHE MEXaHUYECKUX
MOBPEKJICHU I, KOPPO3HUHU.

Texnosornyeckast kapra Ne 2

IToAroToBUTE KOMMYTAaTOp K BKJIIOYEHHIO IO METOIMKE,
u3noXkeHHo B monpaszzaenax 2.10, 3.4 u 3.6 Hacrosmei
gactu PO.

[TpoBeputs paboTy KOMMYyTaTOpa M €ro aBapHHYIO
CUTHAJIM3alUI0 II0 METOAMKE, M3JI0O)KEHHOM B IOApa3Jene
4.4 nacrosuieit yactu PO.

Cormacao moapazaenam  2.10,
3.4 u 3.6 Hacrosiueit yactu PO.

CornacHo  mnogpazneny 4.4
HacTosAen yactu PO.

Texnosornyeckas kapta Ne 3

[lpoBecTH YHCTKY TOPIIOB HAKOHEYHWKOB BOJOKOHHO-
ONTHUYECKUX  Kabemeil  MpOTHPOUHOW  caldeTKoH,
CMOYEHHOMW CITUPTOM.

OTcyTCcTBHUE TBUIH.

Texgonornuyeckas kapra Ne 4

N3Bneur xoMMyTaTOp M3 ynakoBku. [IpoBecT BHEHMIHUI
OCMOTp KOMMYTAaTopa, Kopmyca, KaOenei, NIpoBEpUTH
KOMILIEKTHOCTb.

[IpoBecTH YMCTKY KOHTAaKTOB OJIOUHBIX U KaOEIbHBIX

ANEKTPUICCKUX COCTUMHHUTENICH KUCThIO-(DJICHIT i BETOIIBIO,
CMOYEHHOU CIIUPTOM.

OtcytcTBHE MEXaHUYECKUX
MOBPEKICHUH, KOPPO3HUHU.

5.2.3 [lepeueHb CpeACTB HU3MEPEHMIA,

MHCTPYMEHTOB,

MarepuagoB u

MPUHAIJICKHOCTEH ISl MPOBEACHUS TEXHUYECKOTO OOCTY>KUBAHUS

IIPUBEJICH B IPWIOKEHNUH /l.

5.24

e TK Ne 1 —0,25 uen/u;
e TK Ne 2 — 0,25 uen/u;
e TK Ne 3 - 0,5 uen/u;
e TK Ne 4 — 0,5 yen/u.

Tpynoemkocts mnpoBeaenuss TO mno permamenty TK 0e3 yuera
IOJrOTOBKH paboyero Mecra CoCTaBIIseT:
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5.3 Tekywjuii peMoHmM

531 KoMmMmyTaTop HE MOUIEKUT TeKyleMy peMoHTy. [Ipu HeoOxogumocTH
PEMOHT KOMMYTaTopa MOXET OBITb MNPOU3BEAECH Ha NPEANPUATHU-

bIJIITA.465255.037P2

HU3TrOTOBHUTCIIC.
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6 TpaHcnopTupoBaHWe, XpaHeHue U yTunusauus

6.1
6.1.1

6.1.2

6.1.3

6.1.4

6.2
6.2.1

6.2.2

6.2.3

6.2.4

6.3
6.3.1

TpaHcnopmupoegaHue

TpaHCOpTUpPOBaHKE KOMMYTaToOpa JOJDKHO TPOU3BOJUTHCS B
yIIaKOBAaHHOM BHJIC€ JIFOOBIM BHJOM HA3eMHOIO, BOJHOTO HWJIH
BO3JIIIHOTO  TPAHCIIOPTHOTO CPEJACTBA B  T'€PMETU3MPOBAHHBIX
KaOuHax.

[Ipu TpaHCHOPTUPOBAHHM KOMMYTAaTopa IO TPYHTOBBIM JIOpOram
CKOPOCTb TPAHCIOPTHBIX CPEACTB HE JIOJKHA MpeBbImaTh 40 kM/4.

[Ipu TpaHCTIOPTUPOBAHUK KOMMYTATOpa Ha OTKPBITHIX TPAHCHOPTHBIX
CpeICTBaxX Tapa ¢ KOMMYTAaTOPOM JIOJKHA OBITh HA/IEKHO 3aKperieHa U
HaKpbITa OPE3EHTOM.

KomMmyTtatop coxpaHser paboTOCHOCOOHOCTh IOCHE JTUTEIHLHOTO
peObIBaHMS B 3aKOHCEPBUPOBAHHOM COCTOSTHUU M YITAKOBKE BO BPEMsI
TPAHCTIOPTUPOBAHUSI TIPU TEMIIEpAType OKPYXKAIOIIErO0 BO3JIyXa OT
MuHyc 40 1o mmoc 80 °C U OTHOCUTENBHOW BJIAXKHOCTH 10 95 % C
MOCJIETYIONIEH BBIICPKKON B HOPMATBHBIX KITMMATHYCCKUX YCIOBHUSX.

XpaHeHue

KomMmyTrarop 1I0mKEH XpaHUTBCA B  YINAKOBAaHHOM  BHUJE B
OTAIUIMBAEMBIX IOMEIIEHUSIX MO0 B HEOTAILUIMBAEMBIX [TOMEIIEHUIX C
€CTECTBEHHOM WJIM UCKYCCTBEHHON BEHTUIISILIUEHN.

KoMMmyTaTop H0JIKEH XpaHUTbCA Ha CTelaXax, MpU TeMmiepaTrype
OKpyXxarwuieri cpeapl B auanazoHe oTr muHyc 40 no mmoc 80 °C,
OTHOCUTEIBHOM BIAXHOCTH Bo3ayxa 10 95 %, npu oTCyTCTBUU B
BO31yX€ MAapOB KHUCJIOT, LIEJI0YEH U IPYIUX arpeCCUBHBIX IIPUMECEN U
OTCYTCTBUHU BO3JIEUCTBUS MPSIMOTO COTHEYHOTO U3ITYyYEHHUS U OCAIKOB.

HasnaueHHBIN CpOK XpaHEHHs B 3aBOJICKOM YIAKOBKE COCTaBIIIET HE
MeHee 10 neT npu ycinoBUM COOTBETCTBUA KaTeropuu xpanenus "1" mo
I'OCT 15150 ¢ mpoBeneHuem uepes S €T NePEKOHCEPBAIUU.

IIpenenbHbII CPOK XpaHEHHS BMECTE C CYMMapHbIM BpPEMEHEM
OKCIUTyaTallil KOMMYTaTOpa HE JOJDKEH IPEBBIIATh CPOK CIY>KOBI
KOMMYTaTopa TIpU YCIOBUHM peryisipHoro mposeieHus TO B
COOTBETCTBHHM C Pa3JEIOM D HACTOAIIEH yactu PO.

Ymunusauyus

YTunuzanuss KOMMYTaTopa MOXKET MPOBOJUTHCS TPU  BBIBOJIE
KOMMYTaTOpa W3 OJKCIUTyaTallMk BCJEACTBHE MOPAJILHOTO WM
(bU3NYECKOTO CTapeHUS.
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6.3.2 KommyTaTop HE CONEPKHUT B CBOEM COCTaBE BELIECTB, BPEAHBIX IS
OKpY’KAIOLIEH Cpenbl U 310pOBbs 4desioBeka. [Iposenenue yrunuszanuu

KOMMYTAaTopa He TpeOyeT COOMI0ACHHS OCOOBIX MEp O€30MacHOCTH.
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NMPUNOXEHUE A
FABAPUTHBIE N YCTAHOBOYHbIE PASMEPblI KOMMYTATOPA
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Pucynok A.l1 — "'abapuTHBIC U YCTAHOBOYHBIE Pa3MepPhl KOMMYyTaTOpa
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NPUNOXEHME B ]
BHELUHWA BMA NAHENENA KOMMYTATOPA
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Pucynok b.1 — BHemHu#i Buj IMEBOM TaHEINM KOMMYyTaToOpa
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Pucynok b.2 — BaenHuii Bua BEpXHeH naHeIm KOMMYyTaTopa
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NPUNOXEHMEB ]
OBO3HAYEHME LIEMEN U KOHTAKTOB COEAMHUTENEN
KOMMYTATOPA

CoegunHuTens cTbika «10/100BASE-T»

Llens KoHTakT HanpaBneHve

1 8
TX+ 1 OouUT*
TX- 2 ouT*
RX+ 3 IN*
RX- 6 IN*

RJ-45

CoeaunHutenb ctbika «10/100/1000BASE-T»

Llenb KoHTakT

| 1 8
BI_DA+ 1

Bl_DA-

BI_DB+

BI_DC+

BI_DC- RJ-45

Bl_DB-
Bl_DD+
BI_DD-

(o] EaN] No2] Néa1 B HOV] B S}

CoegnHutenb cTbika «F»

Llenb KoHTakT

Vcce 1 1 5
USB DM 2 | ET}
USB_DP 3

GND 5

* — OTHOCUTEIHLHO KOMMYTaTOpa

Pucynok B.1 — O603HaueHue 11eneil 1 KOHTAKTOB COEAMHUTENEH TUIEBON MAHENH
KOMMYTaTopa
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CoegnHuntens cTbika nutaHmsa «PWR1»

= ks Frhy A

Llenb KoHTakT
V1- lMNutanne "-"
Vi1+ lNutanne "+"
CoeguHutenb ctbika nutaHus «PWR2»
Llenb KoHTakT
V2- MNutanne "-"
V2+ lNutanne "+"
COG,EI,VIHVITeJ'Ib CTblKa «CyXme KOHTaKTbI»
Llenb KoHTakT
HopmansHo
Bobixog ("+/-")
pesouony
P Bobixog ("+/-")
Pa30OMKHYT.
H:;\l/\:lz:'leo Bobixog ("+/-")
Ho MaJ'IyI:}:IO RELAY1
P Bobixog ("+/-")
3aMKHYT.
GND (|) Bxog "-" DI2
12 Bxop "+"
GND (|) Bxog "-" DI1
11 Bxopg "+"
CoeguHuTenb cTbika NUTaHus «PoEy
Llenb KoHTakT
V- MNutaxHne "-"
V- MNutaxHne "-"
V+ Mutanne "+"
V+ MutaHne "+"

o©)

s 3225;5

bIJIITA.465255.037P2

Pucynok B.2 — O603HaueHue 1eneil 1 KOHTaKTOB COEAMHUTENEH BEpXHEH MaHeH
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CoeguHuTtens nopta RS-232

Lens

CD

RXD

TXD

DTR

GND

DSR

RTS

CTS

RI

KoHnrakr

1

2

3

4 Ysees sl
=D
6

7

8

9

CoeguHuTtens nopta RS-485

Lenb

Koutakt

RXD+

RXD-

TXD+

TXD-

GND

gl lwipN
8}
[}
=
n

Pucynok B.3 — O603HaueHue 1eneil 1 KOHTaKTOB COeAMHUTENEH HIKHEW maHeIn
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NMPUNOXEHUE I
CXEMA PA3BOAOKUN KABENA ETHERNET

D
D

o0
[y
o0

Pucynok I'.1 — Cxema pa3Boaku kabens Ethernet catb
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NMPUNOXEHUE

bIJIITA.465255.037P2

NMEPE4HEHb PEKOMEHAYEMbIX CPEACTB U3MEPEHUN,
MHCTPYMEHTA U NPUHAANEXHOCTEW ANA NPOBEAEHUA
TEXHUYECKOIO OBCITYXXKUBAHUA U NMPOBEPKU

KOMMYTATOPA
CpencrBa U3MepeHU, THCTPYMEHTHI, Tum, o6o3nauenne | Kom, | TK | TK | TK | TK
MaTepHaJIbl U TPUHALJIEKHOCTH mr. | Nel | Ne2 | Ne3 | Ne4
Kucte-dneiinn 1 - - - +
Canderka npoTupoyHas Kimwipes EX-L 2 + + -
Beromp TV 63-178-77-82 — + — — +
Crupt 3TUIIOBBIA TEXHUYECKUN I'OCT P 55878-2013 | - + + +

IIpumeuyanue — CpeactBa U3MEpPEHUI, MHCTPYMEHTBI, MaTepuaibl U
MOTYT 3aMEHATHCS

IMPUHAJIC)KHOCTH

00€ecIeunBaOIMMI HEOOXOJUMBIE TAPAMETPHI.

IPYTAMH

TUIIAMHU,
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NMPUNOXEHUE E
PYKOBOOCTBO MO BbICTPOMY CTAPTY

YcTaHOBKa  KOMMyTaropa JIOJDKHA  OBITh  MPOU3BENEHA  OMBITHBIM
crienuaaucToM. Eciau Bbl 03HAKOMJICHBI C YCTPOMCTBOM KOMMYTAaTOpa,
UCTIOJIB3YHTE JTAHHOE PYKOBOJCTBO JJIsSi TOJATOTOBKH M3JENINS K yYCTAHOBKE.
[Tpu ycraHOBKe, HacTpPOMKe, SKCILIyaTallud M TEXHUYECKOM OOCTYKHMBAHHU
KOMMYTaTopa HEOOXOAMMO COOJIIO/IaTh MEPhI 0€30ITaCHOCTH, MPUBEICHHBIC B
noapasaene 1.3 Hactosimen yactu PO.

Hoakrwovenne uurepdeiicon

1. Tloaxmouuth kabens Ethernet cat5 mmm Beime x mopry 10/100BASE-T wu
CETEBOMY KOMMYTATODY.

2. Iopxmrounte kabenp  Ethernet catS wnmm  Belie K pasbemy
10/100/1000BASE-T u ceTeBOMY KOMMYTATOpY.

3. ¥Ycranosure SFP-monynu B pazbembr 100/1000BASE-X koMmMyTaTopa.

IHoaxarouuTh BOJIOKOHHO-OIITUYECKHUE Kabenu K SFP-Moynsim,
ycranoBjeHHBIM B pa3beMbl 100/1000BASE-X kommyTaTopa.

[TonxmounTs Kabenp ynpasiaeHus k nopty «F» u COM-nopty T1K.

[TonkmrounTe kabenb MNUTAHUS K pa3beMy NUTaHUS KoMMmyTtaropa. Ha
KOMMYTaToOpe OTCYTCTBYET TyMmOJep BKJIIOUEHUS MUTAHUS, TOITOMY
anmapatypa HayMHaeT paboTaTh cpa3y >Ke IMOcjie MNOAKIIOYeHHs Kales
MUTaHU.

Hacrpoiika

1. Jlns moAKIIOYeHUs K KOMMYTaTOpy HEOOXOIMMO OTKPBITh COOTBETCTBYIOIIHIA
COM-nopr na IIK ¢ mnomompio mwoboro ANSI-repmMuHana uiu
MOAKIIOYUTHCS K KOMMYyTaTopy o npotokoiy Telnet (SSH).

2. BBectu MMs TOJB30BAaTENS M MApOJIb IS aBTOpu3anuu B cucteme. Ilo
YMOJTYAHHIO JOCTYIIEH TOJBKO ITOJIb30BaTEllb ¢ MMeHEM «adminy U mapojem
«admin».

3. B wunrepdeiice KOMaHAHOW CTPOKH JIOCTYITHA KOHTEKCTHAs TIOMOIIIb,
BBIBOJIUMAs MPH HAKATHH KJIaBUIIU «?». Omnucanue uarepderica KoMaHIHOK
CTPOKHM mpuBeaeHO B yactu 11 PO.
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