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KOMMOHEHT 17.10.2016r

SHEPITMHA BEPHDBX PEWEHMUMN

3awmnTa 060pya0BaHUA NOKANbHbIX
BbIYMC/IUTE/IbHbIX CETEN CO CTOPOHbI NOPTOB
Ethernet.

Ethernet TexHonOrMK CTann OCHOBOW ANA CO3A4aHUA CETEl LUMPOKONOAOCHOrO A0CTyna, obecneynsas
BbICOKOCKOPOCTHOW 06MEH AaHHbIMU B JIOKA/IbHBIX BbIYMC/IUTENbHBIX CETAX U AOCTYN B CeTb Internet.
MocAy:KMAM NOSBNEHMIO TaKMX MONYAAPHbIX BUAOB CBA3W U CEPBUCOB KaK IP-TenedpoHun u IP-TenesngeHms.
B HacToswee Bpems obopyaosaHue Ethernet Hawno WWpPoOKoe NpUMEHEHNE He TOIbKO B FpaKaaHCKoM
cdepe, HO M NPU NOCTPOEHUW NPOMBbILLNIEHHbIX JIOKA/IbHbIX MY/IbTUCEPBUCHBIX CETEM, MO3BOAOLLMX
obecneynTb eauHyto pabouyto cpeay npeanpuUATUA pasanyHbIX oTpacaei. BypHoMy poCTy MOBCEMECTHOMO
nepexoga Ha MCMo/b30BaHME JI0Ka/bHbIX BbIMMCAUTENbHBIX ceTei u obopyaoBaHua Ethernet, nocayxunam
TaKuMe BO3MOXKHOCTM, Kak:

® ObICTPbIN 0OMEH gaHHbIMM 60bLOro 06bEMA;
e opraHu3sauma aoctyna m3 ntoboit Toukn J1BC;
® COBMECTHOE MCMOo/Ib30BaHUe ceTeBbIX pecypcos (6a3 AaHHbIX, ceTesoro N0, xpaHuauw, n np.);

* My/IbTUMEAUINHOCTb (3BYK, 306pakeHne 1 Ap. KOHTEHT B BbICOKOM KauYecTBe U B PEXKMME PeasibHOro
BpemeHu).

Ethernet - cemelicTBO TEXHOIOTUIA MAKETHOM Nepesaun AaHHbIX A1 I0KaJbHbIX BbIMMCIUTEbHBIX CETEN.
OnucaH Ethernet ctaHgapTamu IEEE rpynnbl 802.3, KOTopble onpeaenstoT NpoBoAHbIE COeANHEHUA U
3/1eKTPUYECKME CUTHAbI Ha GU3NYECKOM YPOBHE, GOPMAT KaApOoB M MPOTOKO/Ibl YNPaBAEHMUS SOCTYMOM.
CpeZoli nepefauv AaHHbIX MOTYT CAYKUTb Kabesn ¢ MeTalZIMYeCKUMM KUNAMU U ONTOBOIOKHO. PaboTbl ¢
ONTMYECKUM Kabenem Nno NpoKNagKke, CpaLLMBaHNIO, KPOCCUPOBKE M 3KCMAyaTaunn, Tpebytot
JoporocToswero obopyaoBaHue 1 KBaanPULMPOBAHHOTO NEPCOHana. B cBA3N C 3TUM ONTUYECKUE
Kabenn MCNno/b3yoT, KaK NPaBuao, AN NOCTPOEHUA MArucTpaabHbIX IMHUIA CBA3U MeXAY HaceNEHHbIMM
NyHKTaMu, 06beKkTammn nHAycTpun. Mpu nocTpoeHnm ke JIBC Ha oTAeIbHOM B3ATOM 06bEKTE MCNO/b3YIOTCA
Kabesim ¢ MeTa/lIMYECKMMU KUTAaMU B CUTY TEXHUKO-9KOHOMMUYECKOM LieIecoobpasHOCTH.

O6opyanoBaHue Ethernet coeanHeHHble Npy NOMOLWU Kabenel ¢ MeTaNIMYECKUMM KUNamm (BUTbIX Nap)
npeacrasaseT cobol npuemonepesaTinKkm, B OCHOBE PaboTbl KOTOPbIX NEXKUT NPUHLMM
anddepeHumanbHol (6anaHcHon) nepeaaym AaHHbIX. CyTb €ro 3aKato4aeTcs B nepegade CUrHana no Asym
pPaBHO3HAYHbIM CUTHA/MIbHbIM NPOBOAAM TaK, YTOObI MeXAay ABYMs NPOBOAAMM BUTOM Napbl Bcerga 6biia
pa3HOCTb NoTeHuManos. Takol cnocob nepenayn obecneynBaeT BbICOKYH YCTOMUYMBOCTb K CUHbA3HOM
nomexe. Ecnn asa npoBoa nposieratoT 611M3K0 APYr K APYry U NepeBUTbI MexXay coboii, To HaBoAKa Ha 0ba
nposoAa oAMHaKoBa. HaBef€HHbIN NOTeHUMaN B 060MX NPOBOAHMKAX U3MEHAETCS OAMHAKOBO, MPU 3TOM
MHGOPMATMBHAA Pa3HOCTb NOTEHLMA/IOB OCTaeTcA 6e3 nsmeHeHui. MNpu Yém, yem Kopouye Lwar CKPyTKU
BUTOM Napbl U B AOMNO/IHEHME LAl NEPEMEHHbIN, TEM BbllLE YCTOMUYMBOCTb K nomexam. AnddepeHumnanbHas
nepefaya curHana obecneynBaeT HageKHbIA 0OMeEH AaHHBIMU B MPUCYTCTBMM LLIYMOB.
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OcCHOBHble TexHUYeckune xapaktepmnctnkm JIBC n obopyaosaHua Ethernet, npu opraHusaumm nepegaun
OaHHbIX N0 MeAHbIM Kabensim (BUTOM nape), npmueeaeHsbl B Tabauue 1.

Tabnvua 1
HanMeHoBaHMe 3Ha4yeHune
MaKkcuManbHaga gavHa IMHUKM CBA3MU 100 M
CKOpOCTb Nepenaymn 10 /100 /1000 M6uT/c n 6onee
MaKcKrManbHbIN BbIXOOHOM CUTHaN gaHHbIX 33B
MaKcMManbHbIM BbIXOOHOWM CUIrHan ¢ PoE* no57B
MakcmMManbHbIM TOK ¢ POE 0o 600 MA B napy NpoBOOHMKOB

* - PoE, nepefaya nuTaHUA Mo Bepx AaHHbIX, Aanee onncaHa noapobHee

Mpu noctpoeHumn JIBC Ha 06beKTe, NpoKnagKa Kabenei (BUTOM Napbl), C Y4ETOM MAaKCUMaNbHOW A/INHbI
JIMHUK CBA3M, KaK NPaBMAO, BbIMOAHAETCA:

® BHYTPM 34aHUI U NOMeELLLEHNN (B NOTKax, Kabenb-KaHanax);
® M0 BHELIHMM CTeHaM COOpPYKeHU (B Kabenb-pocTax);
e MeXay CoopyXeHuamu (Ha Tpoce, no cTobam 1 onopam UAK B FPYHTE, B KabesibHbIX LaxTax).

Kabenun c meTanimyeckMmm uaamm, NposioxKeHHble nepedncneHHbIMm cnocobamm, BOCIPUUMUMBI K
MMNYAbCHbIM NepeHanpaxxeHnam (UMH), MHAYKTUBHBIM U KOHAYKTUBHbIM 3/1€KTPOMArHUTHbIM NoMeXam
60/1bWwoOM 3Heprnn. 11 3awmTbl 060pyA0BAHUA OT BbIXOAA U3 CTPOA HEOBXOAMMO NPUMEHEHME
AOMONHUTENbHbIX MEP U YCTPOWMCTB 3aLLMTbI.

Buabl BHELWWHMX BO34eNCTBUIA HA 060pyA0BaHNE, MPUHLMMbI BbIBOPA U NPUMEHEHUA YCTPOMCTB 3aLLnUTbI OT
MMMY/IbCHbIX NepeHanpsxeHni (Y3UM), a TakKe nepeyeHb AOMNOAHUTE/IbHbIX Mep NOAPOOHO onncaHbl B
FOCT IEC 61643-12-2022, TOCT P 50571-4-44. O60pynoBaHue UCMONb3yoLMe Kabenn ¢ MeTaaInyeckumm
XUNaMK NoABEPKEHbI PALY ONACHbIX BO3AENCTBUM, Hanbobluee NoBpeXAAtoLWEee BANSHUE U3 HUX
OKa3blBatoT:

e aTmocdepHble (HaBOAKM, BO3ZHUKAIOLLME NPU PacTEKaHUM TOKOB MOJIHUM MO BHELLIHel cucteme
MOJTHME3ALLUNTBI U UHMKEHEPHBIM KOMMYHUKaLMAM 06beKTa, XapaKTepusytoTcsa 60bLLO aMnAnUTya0MN U
Manoi ANNTeNbHOCTH);

® KOMMYTaUMOHHbIE (HaBOAKM, BO3HUKAIOLLME MPU COBMECTHOM NPOKIAAKE C Kabensimu sNeKTponuTaHus,
XapaKTepu3yroTca Masloi amnanTyaon, Ho 60NbLIOK ANNTENBHOCTH).

3awuTta obopynosaHua Ethernet ocyuiectenaeTca B cootTseTcTBUM € TpeboBaHmMamn FOCT P M3K 62305-1-
2010, CO 153-34.21.122-2003 v apyrumm BeAOMCTBEHHbIMM HOPMaMM NYTEM UCKIHOYEHMA BO3MOMXKHOCTHU
NPAMbIX BO34EMCTBUIN, OpraHM3aumelnt onTMMabHON NPOKNAAKM Kabensa, SKpaHUPOBAHMEM U APYTUMU
mepamu. B Toxke Bpems Ha CTaAnmn NPOEKTUPOBAHUN UM PEKOHCTPYKLMK ceTelt cBA3n, aAna obecneyeHuns
HafEéXHoM paboTbl 060pyA0BAHMA CUCTEM AaBTOMATU3MPOBAHHOTO ynpasaeHus (CAY), nMHeinHon
TenemexaHuku (JITM), cuctem KOpPO3MOHHOIo moHUTOopUHra (CKM), TexHMuecknx cpeacts oxpaHbl (TCO) u
T.N, Kak NPaBu/Io, NPOU3BOANTCA PACYET OXKNAAEMOr0 YPOBHA MMMNYAbCHbIX NepeHanpsaxkeHnin (MMH), ecau
OH He 33ZlaH B COOTBETCTBYIOLLMX HOPMATUBHbIX AOKYMeHTax. B oTpacnesbix H moryT 6biTb nponucaHbl
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KOHKpeTHble pelweHua no 3awmTe, Hanpumep, CTO MNasnpom 2-1.11-290-2009; PA-91.020.00-KTH-021-11 n.
9.3.8.

[na KoopAMHAUMW 0XKMAAEMOTO YPOBHS NepPeHanpPsAKeHUN C 3aaBAEHHbIM YPOBHEM CTOMKOCTU
o6opyaosaHua JIBC co cTopoHbl noptos Ethernet, npegnaraem ncnonb3oBaTh ciedytolme TEXHUYECKNE
peleHuns.

[na obecneveHna sdppeKTUBHOM 3aWnTbl 060pyaoBaHMa Ethernet, Y3UIM Heobxoanmo yCcTaHaBAMBATb Ha
BCEX KOHL,AX SIMHMK, NoABEPKEHHOM Bo3aeincTeuto. Y3NUI cneayeT pasmellaTtb, Kak MOXKHO 6anKe K
3alLMLLaeMOMy MOPTY, MPU 3STOM COMPOTUBIEHME 3a3EM/IEHUA B LAHHOM TOYKE AO/IKHO bObITh
MUHMMaNbHbIM. Xopollee CoeaMHEHME C 3eMel KPUTUYECKM BaXKHO O1A KoppeKTHOM paboTbl Y3UM. OHo
[OJIXKHO BbITb CAENAHO NPOBOAHNKOM CEYEHMEM HE MeHee 4 MM2 HauMeHbLUeN AJIMHHbI.

Mepepg, paccmoTpeHnem npegnaraemoix Tnos Y3MUM otaenbHo obpalaeM BHUMAHME Ha UCMOAb3yeMble
KOHCTPYKLMN pa3beMOoB B NopTax obopyaoBaHusa Ethernet. Hanbonee npumeHsemblit TUN pasbéma - 8P8C
(nnm RJ45). 3TO 8-MM KOHTAKTHbIN Pa3MbIKaeMblil Pa3bEM, COCTOALLMIA U3 BUIKU U PO3ETKM.
lanbBaHNYECKUI KOHTAKT 0becrneymBaeTca NpuKaTMem Noanpy*KMHEHHbIX MPOBOJIOK B PO3ETKE K OTBETHbIM
KOHTaKTaM B BUKe. MNy/bCHasA CTOMKOCTb A@aHHOIO KOHTaKTa K pas3psaaHbIM Tokam Gopmbl BoAHbI 8/20
MKC, cocTaBnaeT Bcero 1KA (Bosgenctaume Kateropum C2, cornacHo MOCT IEC 61643-21-2014). MNpwu
npesblWEeHUN aMNANTYAbl UMMYNbLCHOIO TOKA Yyepes pa3bém 8P8C NpomncxogmT UCKpeHUe C Nocneayowmm
HapyLeHWeM KayecTBa KOHTaKTHOIro CoOeANHEHUs, NOATBEPKAEHO B UCMNbITAaTeIbHOM NabopaTtopum AO
«Xakenb». [JaHHbI TMN pasbéma ya06eH gns BbINOAHEHNA BbICTPON U MHOTOKPATHOM KOMMYyTaLUuUK
obopyposaHua Ethernet. O6opynoBaHMe C TaKUMK pPasbEMaMM PEKOMEHAYETCA MCMOJIb30BATb HA YYaCTKax
Kabens JIBC B npeaenax 04HOToO 34aHMA/COOPYKEHUA, NOABEPKEHHbIX HE3HAYUTENbHBIM
KOMMYyTauMOHHbIM UTMH. BTOpOoW LWMPOKO UCMONb3yeMblit TUMN pasbéma bonee CTOEK K BO34,ENCTBUIO
MMMNYAbCHOMO TOKA. JTa TaK Ha3blBaemble Bpe3Hble KneMMHUKK Tuna LSA-PLUS, 3anaTeHTOBaHHbIe
komnaHmen KRONE. JaHHble KNIEMMHUKN NCNONBb3YET NPUHLMIM «XON0AHOM CBAPKU» U NpeaHa3HavyeHbl Ann
eIMHNYHbIX NepenoakatodeHuit Kabena. brarogaps nydwei CTOMKOCTU K MUMMNY/IbCHOMY TOKY
obopypoBaHue C AaHHBIMU KNEMMHUKaMN PEKOMEHAYETCA NPUMEHATb Ha TeX KabebHbIX IMHUAX,
KOTOpble noagepKeHbl Hanbonbwmm UMH. K HUM oTHOCATCA Kabenu, BbIxoasALme 3a npeaensl
3aHNIN/COOPYKEHMIA, MPONOMKEHHbIX OTKPbITbIM CIOCOBOM MO onopam 1 madtam (Hanpumep, yanuHble IP-
Kamepbl).

Mpeanaraemblie K npumeHeHnto Y3UM cepun K2P, TUM n TMM HanmeHOBaHMM, yKa3aHHbIX B Tabauue 2,
npegHasHayeHbl ana 3awmTtbl ot MMH 060pyaoBaHNS NOKabHbIX BbIYNCAUTENbHbIX CETElM KaTeropui
3/5/5e/6/6a c texHonormamu Ethernet ctanaapros 10BASE-T, 100BASE-TX, 100BASE-T4, 1000BASE-T,
2.5GBASE-T, 5GBASE-T, 10GBASE-T, ATM-25, ATM-51, ATM-155, 100VG-AnylLan, TR-4, TR-16 Active, TR-16
Passive. Y3WUI ycraHaBaunsatoTca B npeaenax 0(B) - 2 30H MosHMe3awmTbl, cornacHo FOCT P M3K 62305-1-
2010. YcTpoiicTBa 3awmThl, C MHAEKCOM “POE” B HAMMeHOBaHWUN, NOALEPKUBAIOT TEXHOIOTMIO Nepesayn
3NeKTPONUTAHUA YAaNEHHOMY YCTPOMCTBY NoBepX AaHHbIX “Power over Ethernet”, peannsoBaHHyto B
COOTBETCTBMM CO cTaHAapTamu - PoE (IEEE 802.3af-2003) n PoE+ (IEEE 802.3at-2009), co cxemamum
nepegaym nutaHua A n B.

Tabanya 2
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HanmMeHoBaHMe CKopoOCTb Nepenaymn KaTteropua Moopep»kka 3au_|,KV|OuJ:I|,:5\BeCr)v| bix
Y3UM JaHHbIX (4acToTa) Kabendq PoE+ nopToB J1BC
K2P AP1/100M ”0(188 L\/]A ?E)T /e Cat3,Cat5s pOE'i’Opsss ve 1
K2P AP1/100M PoE+ uo(lgg m?::;/c Cat3 Cats POE-A 1
K2P AP1/250M Ao ZSSOOJF6HI;'T/ ¢ Cat 5e, Cat 6 . 1
K2P AP1/250M PoE+ Ao 2;50 OO[\:A I_6L|,V)IT/ ¢ Cat5e,Cat6 | POE-A, POE-B 1
MMM 4.4/250M PoE+ Ao 2550 OO[\:A r6LLV)'T/ ¢ Cat 5e,Cat6 | PoE-A, PoE-B 4
MMM 8.4/250M PoE+ Ao ZSSOOI\:ASLL")'T/ ¢ Cat5e,Cat6 | PoE-A, PoE-B 8
K2P AP1/500M Ao 1(2820%3)” /e Cat6,Cat6a | POE-A, PoE-B 1
K2P AP1/500M PoE+ | 7© 1(2880[\4'\?3/' /e Cat6,Cat6a | POE-A, POE-B 1
MMM 8.4/100M RI/R] ﬂo(lgg :::?:'L)T/ ¢ Cat3,Cat5 . 8
e | mete | s || o
rn S'EQ?SJM'F)OB ”0(188 L\/]A?E)T/ ¢ Cat3,Cat5 | POE-A, PoE-B 8
rn 8’25%';"%9 uo(lgg :j?::;/ ¢ Cat3,Cat5 | POE-A, POE-B 8
MMM 8.4/250M RI/R] Ao ZZOSOOOT\I:IAI_6LLV)IT/ ¢ Cat 5e, Cat 6 . 8
7 I"ILg.Aj/sJSOM no 2;):00 [\:/IF6LLV)|T/C Cat Se. Cat 6 i 8
PHE 8'45/5%'\4"30& ~ ZSSOOOI\:ASHV)'T/ ¢ Cat 5e,Cat6 | POE-A, POE-B 8
rn 8.22:/(;;4-%& Ao ZSSOOI\:ASLL")'T/ ¢ Cat 5e,Cat6 | POE-A, POE-B 8

[aHHble Y3UM paboTatoT No NPUHLMMNY YPaBHMBAHUA NOTEHLMANOB, A1A YEro MeXKAY TOYKON ypaBHMBAHMUA
MOTEHLMANO0B M KaXKAbIM U3 8 NPOBOAHMKOB BUTOM Napbl BKAKOYEH 3N1€MEHT 3aLmTbl. [anbBaHUYeCKan
pa3sa3Ka B Y3UI He npMmMeHAEeTCA NO NPUYNHAM:
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¢ TpaHchOpPMaTOp BHOCUT AOMNONHUTENbHOE 3aTyXaHMe, YTO MOKET BbITb KPUTUYHBIM NPU AUHE IUHUN,
611M3KOM K MaKCMManbHO A0MNYCTUMOI;

* yepes TpaHcHOPMATOP HEBO3MOKHO OpraHmn3oBaTh nepegayy PoE;

* nopTbl 06opyaoBaHua Ethernet, Kak NpaBuno, yKe cogep»aT B CBOeM coCTaBe TpaHchopmaTop, NoaTomy
CXema ypaBHMBaHWSA MOTEHLMA/OB, BKAKOYEHHAA HA BXOA NOPTA, 3aLLMTUT Kak TpaHchopmaTop, Tak U
3/1E€KTPOHHbIE KOMMOHEHTBI.

dneMeHTbI 3aWmTbl I'IO,EI,OﬁpaHbI nexoaAa U3 X 4aCToTHbLIX U MOLWHOCTHbIX XapaKTePUCTUK, obecneumnsas
ONTUMaIbHOE COOTHOLWEHUNE MeXay 6bICTpOAeﬁCTBMeM, 3aTyXaHnem n aonyCctMuMmbiMn MMNYNbCHbIMU
TOKaMM, a TakKe BO3MOXKHOCTbIO nepenadun PoE Pa3/IMYHbIX CXeM.

Hanbonee ya3BnumbIMU YacTamM 060py0BaHKUA ABAseTcA NpueMHUK PoE (B IP-kamepe, IP-TenedoHe, Touke
pocrtyna 6ecnposogHoi UMM v T.1.) MM UCTOYHUK POE (B KOMMYTaTOpPE, MHKEKTOPE) KOTopble
NOAKOYAIOTCA K XKUNaM Kabena uam cpegHUm Todkam TpaHcpopmaTtopos. Y3UN BKAtOYAOTCA B paspbis
KabenbHOM MHMUK. YUYACTOK Kabens, noaBeprKeHHOro Bo3AencTento, nogkntodaetca K Y3UM co CTOpoHbI
MapKnpoBKK “JSinHns”. K 3awmwaemomy obopyaoBaHMIO, CO CTOPOHbI MapKMPOBKM “3awmweHo”, Y3UN
NOAKNOYAETCA NPU MOMOLLM 3KPAHMPOBAHHOIO “NaTy-Kopaa”’ HaumeHbluen aauHbl (0T aHrA. patching cord
- COEAMHUTENbHBIN LWHYP).

Cxema nogkntoueHus Y3UNM ans 3awmtbl obopyaosaHna Ethernet npuseaeH Ha PucyHke 1.

1 1
— Tx 2 2 Tx [~
o3 3, |
Rx Rx
(0]
:_ —o- 60— 2
g g 4 yaun Y3 4 g 3
(=} (o=
g | ™ 5 5 x— g2
8 S il
o 7 7 8
o Oo— (@]
Rx 8 8 Rx
_O O_
KabenbHasi nuHus
PucyHok 1

Cxema nogkntoveHuns Y3UM ana 3awmtbl o6opyaosaHus Ethernet c POE npusegeH Ha pucyHKe 2.
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MepenaBaeman MOLLHOCTb, YPOBHU TOKOB 1 HanpaxeHus PoE npuseaeHsbl B Tabauue 3.

Tabnuua 3

MouHOCTb MoLuHOCTb .
HanpsaeHune MaKcuMarnbHbIN
CraHpapt IEEE nuTatroLLero nMTaeMoro .
nMTaHMA N . NUTaoLWMIM TOK
ycTpowncTtea PSE | yctpowncTtea PD
802.3af (PoE) 48 B (36-57 B) 15 BT 129 BT 300 MA
802.3at (PoE+) 48 B (36-57 B) 30 BT 255 BT 600 MA
802.3bt (PoE++) 48 B (42,5-57 B) 60 Bt 51 BT 600 MA
802.3bt (PoE++) 48 B (41,1-57 B) 90 BT 71,3 BT 960 MA

Cxema nogkntoueHus Y3UNM ans 3awmtbl obopyaosanma Ethernet c Passive PoE npusegeH Ha PucyHke 3.
Mpu nepeaaye NuTaHuaA no Passive POE MOXHO UCNONb30BaTh TONIbKO CBO6OAHbIE, HE3a/1eCTBOBAHHbIE
ANA nepeayn gaHHbIX napbl, ceten 10/100 M6uT/c ctaHaapTos 802.3i u 802.3u, no cxeme PoE-B.
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KoHctpykuuu Y3UM npoussoactea AO «Xakenb»

3almTa NPOBOAHUKOB Nap nepenaym AaHHbix n POE mexay coboli B ycTPOMCTBE 3aLWUTbl peannsoBaHa Ha
BbICOKOYACTOTHbIX TUPUCTOPAX. [0 OTHOLIEHMIO K TOUYKE YPAaBHUBAHMA NOTEHLUMANOB N KOHTAKTY 3aLLUTHOIO
3a3eM/IeHUA - Ha ra30Hano/IHEHHbIX pa3paaHMKax. 3awmTa uenek Passive PoE BbinosIHEHA Ha OKCMAHO-
LMHKOBbIX BapucTopax. Y3UI paccuntaHbl Ha OTBEAEHME CYMMAPHOro pa3psaHOro Toka senmunHom 10 KA,
8/20 MKc (NpoBOAHMKM-3emAA). YPOBEHb HanpaxeHus 3awmTtbl npu 1kB/mKc (Bo3aeicteme Kateropum C2,
cornacHo FOCT IEC 61643-21-2014), cocTaBnserT:

< 20 B — napbl gaHHbIX; < 85 B — napbl PoE.

Y3UM cepun K2P BbINO/IHEHbI B MeTaNanYecKom Kopnyce (npoduae) c 3aMKOM O/151 KpenaeHus Ha penKy
DIN 35mm. BHewHUI BUA npeactaBaeH Ha pucyHke 4. Co CTOPOHbI IMHMK U 3almLLLaeMoro obopygoBaHusa
ycTaHoB/eHbl pazbémbl 8P8C (RJ45). Kopnyc ycTpoicTBa U 3KpaHbl pa3bEeMOB COeAMHEHbI C KOHTAKTOM
3aLUMTHOrO 3a3eM/ieHUsA. YCTPOMCTBO YCTaHABAMBAETCA B MOMELLEHUAX, WKadax, KOHTeMHepax, CTOMKaX.
BO3MO’KHa yCTaHOBKA BHE MOMELLLEHWNI B MECTaX, 3aLMLLEHHbIX OT 0CAAKOB, KOHAEHCALMWN BAArM U NpAMbIX
CO/THEYHbIX /lyyei (MOHTaXKHble KOPOBKMK, Kabenb-KaHabl, NOTKKN, KabenbpocCTbl 1 T.N.).

PucyHok 4

YcTporicTea 3awmTol cepumn MMM BbINOAHEHBI B BUAE NeYaTHbIX naaT. OAHO YCTPOMCTBO paccuMTaHo ANA
3awmTol 8-mu noptos Ethernet. BHewHW Bua npeacrasneH Ha pucyHKe 5. Y ycTpoicTs, C MHAEKCOM
“RJ/RJ” B HAUMEHOBAHWUM, CO CTOPOHbI IMHWUM 1 CO CTOPOHbI 3aLuMLLaeMoro 060pyA0BaHMA YCTaHOB/EHDI
pa3bémbl 8P8C (RJ-45). Y ycTpoitcTts, ¢ uHaeKcom “LSA/RJ” B HaMMeHOBaHMUK, CO CTOPOHbI IMHUK
YCTaHOB/NEHbI Bpe3Hble KNeMMHMKK TUNa LSA-PLUS, co cTopoHbl 3almiaemoro obopyaosaHus
ycTaHoBNeHbl pa3bémbl 8P8C (RJ-45). B KnemmHuku LSA-PLUS npu nomoLum cneumannsnpoBaHHoOro
BPEe3HOro MHCTpyMmeHTa, Hanpumep, KRONE 6417 2 055-01 LSA-PLUS, nogKkntoyatoTca O4HOXMAbHbIE
NPOBOAHUKM BUTOM Napbl cedyeHnem 0,36-0,81 mm2 (AWG27-AWG20).
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PucyHok 5.

Y3UM cepun TNM ycTaHaBANBAIOTCA B MOMELLLEHMAX UAN KAMMATUYECKUX WKadax, B 19-Tn atoiimoBsble
CTOMKN. MOHTUPYETCA YCTPOMCTBA B CTOMKM NPU NOMOLLM CNELUann3npoBaHHbIX NaHenen pasmepom 1U.
BHewHW BUA NaHene npeacTaBineH Ha pUcyHKe 6. Ha ogHOM naHenn pasmellaeTca 40 3-X YyCTPOMNCTB

cepuu T'AM.
AR ERE LN [ e
) . i FH;:" : oot
: » e Y
SYTrErrs Swwwwe
PucyHoK 6

B cnyyae pasmelleHus 06opyaoBaHUA BO B3PbIBOONACHbIX 30HaX, Y3UIM HeobxoauMMo ycTaHaBAMBaATb 40
Hayana uckpobesonacHom wenu (4o «MckpoBoro bapbepa») nam pasmellats Y3UM Bo B3pbIiBO3aLLULLEHHOM
obosnouke.

Cxembl M NapameTpbl YCTPOMCTB 3aLLMTbl MPUBEAEHbI B COOTBETCTBYHOLLEM PA3aesie Ha caiTe
nponssogutena www.k2el.ru

MoakntoueHue YU, cxembl 3aLLUTDI:

- npumep 3alnTbl obopyaosaHma B 19'cToiKe npuseneHa Ha PucyHke 7;

CeTeBoe

XpaHunuLie m
[ — |
TepmuHan
5 Mapwpytusatop E
3awyieHo

Il

((—
T
Ethernet m B poagp—ag—ag—4
WUHUA
MK _
TUP 4/**M *** T
YcTaHaBnvBaeTcs B I K. /PRI
MeCTe pacnonoXeHus
mapLpyTusaTopa f—————o0 ~2208
PucyHoK 8
- npumep 3awmThbl IP-kamep ¢ PoE npuseaeHa Ha pucyHke 9;
8 (800) 333-28-29 info@hakel.ru AO «Xakenb», 188510, Poccus, /10, JIoOMOHOCOBCKWIA p-H,

+7 (812) 207-47-05 www.k2el.ru npomsoHa Fopenoeo, yn. CumeHca, 4. 2/4, nom. 314



K/TIOMEBOM TexHuuyeckumn 6tonnereHb TNP019
KOMMOHEHT 17.10.2016r

SHEPITMHA BEPHDBX PEWEHMUMN

5 Bupeocepsep 5

\ 2
K2P AP/**PoE O

B ynnyHom Gokce

K2P AP/**PoE
yCTaHOBKa BHYTpu
30aHUNR,
B KabenbkaHanax,
Ha noTKax, I:l
KabenbpocTax

- l' §
< 4 AT_

PucyHok 9

- TMNOBAA CXeMa 3alLMTbl ceTeit nepeaaym AaHHbIX JIBC 06bEKTOB MarnucTpanbHbIX HepTENPOBOAOB U
KOMMYHMKaLMIA OpraHu3aumin cuctembl « TpaHcHedTb» ¢ npumeHeHnem Y3UM AO «Xakenb» npuseseHa Ha
pucyHok 10
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men 1
3panve 1 2208
Croitka 19'
Maty-naHenb APM
- YCTPOWCTBO 3aLuThbl
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T 220B N
220B
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PucyHok 10
MNepeyeHb HOPMATMBHbIX 4OKYMEHTOB:
1. TOCT P M3K 62305-1-2010 MeHeaXMeHT pucKa. 3awmTta oT MoaHuK. Yactb 1. O6wme npuHLMNbI.

2. C0O-153-34.21.122-2003 VHCTPYKUMSA NO YCTPOMUCTBY MOJIHNE3ALLNTBI 34aHUIA, COOPYKEHUN U
NPOMbILLAEHHbBIX KOMMYHUKALUMA.

3.TOCT IEC 61643-12-2022 YcTpoIACTBA 3aLMTbl OT MMMNYAbCHbIX MEepPeHanpaXeHNn B HU3KOBOIbTHbIX
CUNOBbIX pacnpeaenunTesibHbiXx cuctemax. MpuHUMNbI BbiIbopa U NPpUMEHEHUA.

4. TOCT IEC 61643-21-2014 YcTpoMNCTBa 3aLlMUTbl OT NEpeHanpaAXKeHN HU3KOBOIbTHbIE. YCTPOMCTBA 3aLmThI
OT NepeHanpAXeHUN, NOACOEANHEHHbIE K TENEKOMMYHUKALMOHHbBIM M CUFHAZIM3aLLMOHHbBIM CETAM.
TpeboBaHMA K IKCMIYaTALMOHHbBIM XapPaKTEPUCTUKAM U METOAbI UCMbITAaHWUA.

5. TOCT P 50571-4-44 3neKTpOoyCcTaHOBKM HU3KOBO/IbTHblE. TpeboBaHMA No obecneyeHMto 6e3onacHoOCTH.
3almTa OT OTK/IOHEHUI HaNPSXKEeHUA U SNEKTPOMArHUTHbLIX MOMEX.
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6. FOCT P 53246-2008 MHPopMaLMOHHbIE TeXHONOMMU. CUCTEMbI KabelbHble CTPYKTYPUPOBAHHbIE.
MpoeKTnpoBaHMe OCHOBHbIX y310B. O6wwme TpeboBaHMA.

7.TOCT P 53245-2008 NHpopMaLMOHHbIe TeXHONOIMU. CUcTeMbl KabesibHble CTPYKTYPUpPOBaHHbIe. MOHTaX
OCHOBHbIX Y3/10B CMCTEMbI. MeToabl UCMbITaHWUN.

8. CTO Nasnpom 2-1.11-290-2009 MonoxkeHne 06 obecneyeHnn 31eKTPOMarHUTHOM COBMECTUMOCTH
npou3BoAcTBEHHbIX 06bekToB OAQ «lasnpom».

9. P-91.020.00-KTH-021-11 Hopmbl NpOEKTUPOBAHUSA MOJIHNE3ALLNTbI OO BEKTOB MarncTpasibHbIX
HedTeNPOBOAOB U KOMMYHUKALMI OpraHM3aumin cuctemol « TpaHcHedTbY.

CnpaBoyHas MHbopMauus:
Power over Ethernet (PoE)

PoE - TexHonorus, No3sonaoLWan nepeaasartb yAaNEHHOMY YCTPONCTBY 3/1EKTPUHECKYIO SHEPTUIO
OZIHOBPEMEHHO C laHHbIMK, Yepe3 CTaHAaPTHYIO BUTYIO Napy B ceTax Ethernet. laHHaa TexHonorus
npeaHasHadvaerca ans IP-tenedoHmm, Touek goctyna 6ecnposoaHbIx ceTeld, IP-kamep, ceTeBbIx
KOHLEHTPaTOPOB M Ap. YCTPOMCTB, K KOTOPbIM HEXeNaTe/IbHO MAM HEBO3MOMHO NPOBOAMTbL OTAE/bHbIN
NUTaoLWNIA Kabenb.

TexHonorus POE He OKa3bIBaeT BAUAHUA HA KAYeCcTBO Nepesayv AaHHbIX. Ansa eé peanvsaumm
MCNo/b3yOTCA CBOWCTBa dM3nyeckoro yposHs Ethernet. Mpu nomowm TpaHchopmaTopoB Ha 060UX KOHLAX
JIMHUK C LLeHTPabHbIM OTBOAOM OT 06MOTOK NOCTOAHHOE HanpAXKeHne NUTaHUA NoA4aeTca Ha
LLeHTpa/ibHble OTBOAbI BTOPUYHBIX 0OMOTOK 3TUX TPAHCPOPMATOPOB, U TaK e C LieHTPasIbHbIX OTBOAOB
CHMMAEeTCA Ha NPUEMHOM CTopoHe. Mcnoib3oBaHMe LeHTPasbHbIX OTBOAOB CUTHA/IbHbIX TPAHCPOPMaTOpPOB
nossonneT 6e3 B3aMMHOro BANAHUA NepeaaBaTb MUTaHWE MO CUrHaAbHLIM Napam, TO ecTb NepeaaBaTtb No
OZHUM N TEM e MPOBOAHUKAM U BbICOKOYACTOTHbIE AAHHbIE, M MOCTOSSHHOE HaNpsXKeHWe MUTAHUA.
PasHOBMAHOCTM CXEM NOAAYM NUTAHUA NpUBEAEHbI B Tabanue 4.

Tabnuua 4
MNepepaya gaHHbIX M MMTaHKMA
Homep 5 1C;/100
M c PoE-B 1000 1000 1000 (1
KOHTaKTOB|  10/100 M6uT/c 7 ’ (
" Passive POE | M6uT/c PoE-A | M6uT/c PoE-B rmMraéur)
Pa3beMa | PoE-A MuTaHKe Mo
8p8C MutaHune no MNutaHue no MutaHue no UPOE/
BepXx AaHHbIX
CBOGOOHbIM BEPX OAaHHbIX | BEpPX OaHHbIX 802.3bt
mapam
1 Tx+ DC+ Tx+ TxRx A+ DC+ TxRx A+ TxRx A+ DC+
2 Tx- DC+ Tx- TXRx A- DC+ TXRx A- TXRx A- DC+
3 Rx+ DC- Rx+ TxRx B+ DC- TxRx B+ TxRx B+ DC-
4 He ncnonb3yeTtcd DC+ TxRx C+ TxRx C+ DC+ | TxRx C+ DC+
5 He MCNonb3yeTcs DC+ TxRx C- TxRx C- DC+ TxRx C- DC+
6 Rx- DC- Rx- TxRx B- DC- TXRx B- TxRx B- DC-
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7 He MCrosb3yeTcs DC- TxRx D+ TxRx D+ DC- | TxRx D+ DC-

8 He MCrosb3yeTcs DC- TXRx D- TxRx D- DC- TxRx D- DC-

MuTatowme ycTpPomncTBa - MHKeKTopbl (0T aHrn. Power Sourcing Equipment, cokp. PSE) oTnnyatotcs no
cnocoby NoaKAtoYeHUA NUTAHMA, MPU 3TOM NUTAeMble YCTPOMCTBA - CNMTTepsbl (0T aHrn. Powered Device,
COKp. PD) ABNAIOTCA YHUBEPCAZIbHbIMM MO CXeMe NPUEMaA NUTAHUA U ero NOAAPHOCTW.

MuTatowee yctpoiicteo PSE nogaeT nutaHue B Kabesb TONbKO B TOM C/lyyae, ec/iM NoAKNto4aemoe
YCTPOMCTBO ABAAETCA YCTPOMCTBOM NUTaemoro Tuna PD. Takum obpasom, obopyaoBaHue, He
noAagepKusatollee TexHonorno PoE 1 cnyyainHo NoAKNOYEHHOE K MUTaloLWLEeMy YCTPOICTBY, He byaeT
BbIBEZEHO U3 CTPOA.

AnbTepHaTUBHOE pelleHune, Ha3biBaemoe Passive POE, B Buae npomeXyToYHOro KOMMJIEKTa afanTepos
(MHKEKTOp U CNANTTEP), MOTYT NOAAEPMKUBATL TONbKO 3NIEKTPUYECKME XaPAKTEPUCTUKM COOTBETCTBUA
cTaHAapTy 802.3af, HO He npoTokonbHble. Passive POE He coBmecTum co ctaHaapTom IEEE 802.3af, Tem He
MeHee, ero UCnob3yT MHOTME KOMMAHWUK, M 06 3STOM HEOBXOAMMO NOMHUTL NPU NOLKNOYEHUU
YCTPOWCTBA C ucnonbzoBaHMem PoE. Mapkuposka ntoboro o6opynoBaHua, npesHasHavYeHHOro ana ceTen
Ethernet, coaep*nT ykasaHme Ha coBmecTUMocCTb ¢ POE. MNMpu nepeaade nutaHua no Passive PoE
MCNONb3YIOTCA TONbKO CBOBOAHbIE, HE3a4ECTBOBaHHbIE 414 Nepesaymn AaHHbIX napsl, ceteit 10/100
M6ut/c ctangaptos 802.3i n 802.3u, no cxeme PoE-B.

Llokonéska pasbéma 8P8C (RJ45).

TIA/EIA-568-B - Habop TeIeKOMMYHUKaLMOHHbIX CTaHAaPTOB, BbiNyLLeHHbIX Accoumaumeit
TeNeKOMMYHUKAUMOHHOM npombiwneHHocTn CLUA 8 2001 rogy, KOTOpbIM 3ameHnn coboi ycTapeBLunia
craHaapT TIA/EIA-568-A. CTaHAapTbl ONMUCbIBAOT MOCTPOEHNE TENEKOMMYHUKALMOHHbIX
CTPYKTYPUPOBAHHbIX KabenbHbix cuctem (CKC) B 3a4aHUAX M COOpYKeHUAX. JaHHble cTaHAapTbl Hanbonee
n3BecTHbI No Tabamuam T-568A 1 T-568B, onucbiBaloLWMX coeanHEHWEe NPOBOAHMKOB Kabena Tuna «BuTan
napa» (aHra. twisted pair) c KOHTaKTaMKn PO3ETKU U BUNKK paszbéma 8P8C (RJ-45), npu opraHM3auum cetu
Ethernet. nsa nonyyeHMA npamoro coeAnHUTENbHOTO Kabens pasbém c ob6enx CTOPOH 06XKMMaIOT No
Tabanye T-568B. 15 noayyeHMa KPOCCUPOBOYHOIO Kabens pasbem ¢ 04HOW CTOPOHbI 06KMMAtOT No
Tabanue T-568A, a c apyroi no Tabaumue T-568B.

Tabnuua 5
HoMep KoHTakTa T-568A T-568B

pasbema 8P8C Homepa nap 1 uBeTa NPoBOAHMKOB | HOMepa nmap v uBeTa NPpOBOOHMKOB

1 3 i —] 2 &—

3 a— 2 a—

3 2 &— 3 —

4 1 - 1 P

5 1 ] 1 ]

6 2 a_ 3 O

7 4 —— 4 —

8 4 h ] 4 O
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T-568A T-568B
12345678 12345678

Pair 3 Pair 2

Pair 2|Pair 1|Pair 4 Pair 3 Pair 1 Pair 4

PasHoBuaHOCTK Kabenei BUTOMN Napsbl.

Tabnuua 6

T e, T
e ——

i
U/UTP F/UTP U/FTP S/UTP F/FTP SF/UTP S/FTP SF/FTP
OBo3HggHIe ObLMI aKpaH 2KpaH Oons CBUTbIX Nnap
no ISO/IEC 11801

U/UTpP HeT HeT

F/UTP donbra HeT

U/FTP HeT donbra

S/UTP onnéTka HeT

F/FTP donbra donbra
SF/UTP onnéTtka, ponbra HeT

S/FTP onnéTKa donbra

SF/FTP onnéTka, dosnbra donbra

JononHutenbHaa mapKUpoBKa Kabens:
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e silid (KaXabli NPOBOAHUK OAHOMKUABHbIN);
e flexible (Ka*Kabl NPOBOAHUK MHOTOXWUAbHbIN).

KaTteropuu kabenei, npumeHaembix B JIBC.

TexHuuyeckuu 6ronnetreHb TNP0O19
17.10.2016r

KaTeropua kabenga | YactoTa, MI'y, NHTepdencsl
Cat.l 0,1 TenedoHHbIe M MOOEMHbIE MTUHUNK
Cat.2 1 CTtapble TepMuMHansl (IBM 3270)
Cat.3 16 10Base-T, 100Base-T4
Cat.4 20 Token ring, cenyac He UCNOMb3yeTCsH
Cats 100 100Base-TX (LAN, ATM, CDDI)
Cat.5e 100 1000Base-T
Cat.b 250 T1000Base-T, 10GBase-T
Cat.6a 500 10GBase-T
Cat.7 600 10CGBase-T
Cat.7a 1200 40GbE, T00GbE
Cat.8.1 2000 40GbE, 100GbE

XpoHonorua seeaeHuns ctaHaaptos IEEE rpynnbl 802.3.

Homep
oo
CTaHOapTa S OnucaHue
IEEE b
8023 1083 10BASES 10 M6uT/c (1,25 M6ainT/c) Yepes TONCTbIM KoakcuasibHbi
Kabenb
80234 1985 10BASE2 10 M6uT/c (1,25 M6amnT/c) yepes TOHKUM KoaKCUarbHbI
Kabenb
802.3i 1990 10BASE-T 10 M6uTt/c (1,25 M6amnT/c) 4yepes BUTYIO Napy 3-M KaTeropumm
802.3u 1995 100BASE-TX, T00BASE-T4, 100BASE-FX, 100 M6ut/c (12,5 M6anT/c),
’ aBTOCOI1acoBaHME CKOPOCTH, COBMeCTMMOCTb ¢ IEEE 802.3i
802.3ab 1999 1000BASE-T Gigabit Ethernet, 1 F6uT/c (125 M6aitT/c)
802.3af 2003 PoE - anekTponuTaHue Yepe3 Ethernet (Power over Ethernet)
802.3an 2006 10GBASE-T, 10 F'éuT/c (1,25 F6amnt/c)
80234t 5009 PoE+ - 3}'IeKTvaI'Il/ITaHl/Ie yepes Ethernet OKOHel—I.Ii—lbIX YCTPOMNCTB
MOBbILLUEHHOMN MOLLHOCTMK (6onee 24 BT Ha yOanéHHOM KoHLE)
802.3bt 2018 YcoBepLlUeHCTBOBaHMSA TexHonormm Power over Ethernet go 100 BT
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