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[(po303awmTta Ethernet HAT -
KJIOH-1.1

Nag-clone-1.1

OnucaHune

Knaccunyeckun "KnoH APC", B 6osiee yaobHOM 0N MOHTaka UCMOJSIHEHUN.
C 3a3eMJIeHHbIM MeTaJIn4ecknMm pasbemom. C
3awmTon aByx nap UTP - kabensa aons 10/100 BASE

Ha3HauyeHue:

[po303awnTa, MOHUE3aLLMTa NpegHasHavYeHa A4 3awnTbl 060pyA0BaHMS, B HaCTHOCTU MeAHbIX MOPTOB
KoMMyTaTopoB, kamep, WI-FI mapwwpyTursaTopos, 6e3 nogaep>xku PoE, OT anekTpnieckux HaBo4oK, nomMmex,
BO3HMKaOLWMX Ha NoAKI0OYeHHOM Kabene UTP B pe3yfnbTaTe BO3AENCTBUSA IIEKTPUHECKUX Pa3psALO0B, MOJIHUA, U TrI.

O6nacTb NpUMeHeHun:
[po3o3awwunTa ahphekTNBHaA NP YCTaHOBKE Ha MefHble NopTbl obopynoBaHnsA npu anvHe kabensa 6onee 10 meTpos.
TunuyHaa ycTaHOBKa:

Ha Kamepy, C OTAeJIbHbIM NMUTaHUEM
Ha WI-FI TouKy gocCcTyna uav MapLpyTu3aTop, C OTAeSIbHbIM NMUTaHueM
Ha KOMMyTaTop oCTyna

Ha aboOHeHTCKOM KOMMyTaTope

TexHUu4Yeckue XxapakTepucTuKu:
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CxeMa rpo3o3awmThbl npoxoaHas, He uMeeT HarnpaBIEHHOCTH
TunoBas yCTaHOBKa BHYTpPW NoMeLleHnn (onumoHanbHo IP55)
TunoBoe ncnosiHeHne TepMoycajka

MponyckHasa cnocobHocTb Data 10/100 Base Ethernet
Moppep>xveaemble Tunbl POE HeT

MakcumanbHoe Hanps>xeHne PoE HeT

MakcnmanbHoe Hanps)xkeHue Data 6.8 BONIBT

Pa3mepbl 25*75%25

TvnoBas yCcTaHOBKa OJ18 rpP0O303alnT:

Hanbonee pacnpocTpaHéHHble CMTyaunn Bbi3blBatoLLve npobaemMbl Npu 3KCnyaTaumm rpo3o3allinTs:

- NCMO/Ib30BaHVe 3aHyJIeHNs BMECTO 3a3eMJleHus

- CMO/b30BaHMe ABYX Pa3HbIX KOHTYPOB 3a3eMJIeHUs Ha O4HON NNHUK

- NCMO/b30BaHVEe 3a3eMJIeHUs Ha OLHOM KOHTYpe C annapaTypoi y KoTopor gnd COeAUHEH C 3eMJIIHbIM KOHTYPOM.

Hanuume Ha cknape:

EC/K Mo KakuM TO NpUYMHaM, faHHbIN TOBap OTCYTCTBYET Ha CK/afe, Mbl FOTOBbI M3rOoTOBUTbL NapTuio 500WT B Te4eHumn
OBYX Hefelb.

JonoJsiHuTesibHOEe onucaHue:

[po3o3awumTbl (F3) Nag-clone, Nag-clone-4 Nag-DSL,Nag-
1, Nag-4, Nag-PoE (Nag-*) npegHa3Ha4eHbl 415 3anThbl
ceTeBbIX NHTepdenco obopyaoBaHNA Nepefadvn aHHbIX
(KOMMyTaTOpOB, MapLUPyTN3aToOpPOB, ceTeBblx NnaT PC,
obopynosaHuna xDSL) oT Bo3gencTemsa aTtMmochepHoro
3NeKTpuyecTBa, UICTOYHNKOM KOTOPOro MOryT BbITb
MOJIHUW, rpo30Bble o6naKa, ocagKu.

3awmTa CMMMeTPUYHbIX BXOA0B CETEBbIX YCTPONCTB MMeeT CBO crneunduKky. B nepByto o4epenb 3TO CBA3aHO C TEM, 4TO
rnepenaya gaHHbIX, Hanpumep B Ethernet (0CHOBHOM NPOTOKON NepefaYvYn AaHHbIX Ha CEroaHAWHNNA aeHb), E1, T1 nan
XDSL nponcxognT N0 CUMMETPUYHbBIM JIMHUAM, BbIMOJIHEHHBIM B BUAE BUTOW Mapbl, HAarpy>XeHHoW ¢ ABYX CTOPOH Ha
cMMMeTpUYHble (AnddepeHumanbHble) TpaHcopMaTopbl. [MOCKONAbKY ONTUYECKNE NHTEPMENCHI HE HYXKAAOTCH B
rpo3o3alnTe, KoakCrasibHble IMHUKN y)Ke He NPUMEHSAIOTCS, paccMaTpmuBaTh Aanee byaem 3almnTy MeaHbIX
CUMMETPUYHbIX MOPTOB.

Pa3pagbl aTMOCKHEPHOro 3NeKTpUYecTBa (MOHUN) SBASIOTCSA MOLHBIMY NCTOYHUKAMU UMMYJSIbCHBLIX MOMEX, U HEe PeaKo
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6blBaeT NPUYMHON BbIXOAa N3 CTPOSA pasanyHoro obopynoBaHns CcBA3U. MIOHM3MpOBaHHbLIA BO3A4YX Ha BpeMs pa3psia
CTaHOBUTCH NPOBOAHMKOM, AJIMHA KOTOPOr0 MOXKET AOCTUraTbh HECKO/IbKUX KUJIOMETPOB. TOT «MPOBOAHUK» BbIMOJIHAET
dyHKLUMIO MepepatoLien aHTEeHHbI, PacnpoCTPaHSOLWEeN 31eKTPOMarHUTHbIE BOJIHbI Ha 60/ibLIMe pacCTOAHUS.
SneKTpoMarHMTHas BoJiHa, B CBOIO 04Yepefb, CO34al0T B CUMMETPUYHbIX JIMHUN Hanps>XeHne nomexu, nmeroLee ase
cocTaBafoLwme - cuHMasHyo 1 gupdepeHunansHyto (npoTmeodasHyto). MpoBoaHNKK BUTOM Napbl B kabene (UTP
HanpuMep) coeanHeHbl Mexxay cobon ¢ obenx cTopoH 4Yepe3 06MOTKU TpaHcopmaTopoB, o6pa3ys 3aMKHYTYIO Lienb.
OnddepeHumanbHasa noMexa no CyTn ABAAETCSA NapasnTHbIM TOKOM, HaBEAEHHbIM BHELLUHUM 3/1eKTPOMarHUTHbIM MoJiemMm,
BHYTPW 3TOM Lenn 1 MoxXeT BblTb 1erko nogasaeHa npy NoMOLLN HECI0XKHOI0 OrPaHNYNTENa Hanpsa>KeHUs.

CuHdasHas, i nponosibHasi momMexa sBasieTCs 3Ha4YMTeslbHO 6oJiee onacHoWM, MOCKOJIbKY HAaBOAUTCS Ha BCEX
rnpoBoAHMKax Kabens n AencTByeT Ha BXOAHbIE Lenu annapaTypbl Yepe3 napasnTHY eMKOCTb MOHTa)ka 1
Me>X0BMOTOYHYI0 EMKOCTb TpaHcgopMaTopa. KpoMe Toro, HaBegeHHoe CUH(a3Hoe Hanpsh)keHne HepeaKko okasbliBaeTCs
BblLLe AOMYCTUMOro Hanpsh>XeHns N30JsLUnumM BXoO0B MHTeptencoB. B 3ToM ciiydae nponcxoanT npobon nsonsumm un
BbIXO[ M3 CTPOS aKTUBHbIX KOMMOHEHTOB YCTPOMCTB, a Npu 6oblUen MOLWLHOCTIY pa3psaaa NnoBpeXxaeHne NpoBoAHNKOB
rneyaTHoM niaThl. Hepenko nocne aToro o6opynoBaHMe He yaaeTCcs BOCCTaHOBUTL. M36e)aTb pa3pyLlumnTesnbHbIX
NnocneacTBUN CMHGA3HOM HAaBOAKN MOXKHO HECKOIbKMMUK cnocobamu:

MoBbICUTbL HanpsiXkeHre Npobos N30ASLNN, YCTAHOBUB LOMOJHUTESbHbLIV Pa3faennTesbHbIA TpaHchopMaTop.
OrpaHMYNTbL HaBeAeHHOe HanpsXKeHVe NocpeaCcTBOM 3a3eMJIeHNS NPOBOAOB JIHAW Yepes CreLlnalibHble Lenu.
MepBoe 1 BTOpoe 04HOBPEMEHHO.

K LOCTOMHCTBaAM NEpPBOro 1 TPETbEro BapMaHTOB OTHOCUTCSA 6oJiee BbiCOKAs 3allUnTa OT MHAYCTPUAJIbHbIX MOMeX
(nepeMeHHbIN ToK 50 'y) 1 curHasnoB NepeparoLlnx PagnuoCcTaHLUMA, @ TakXKe B aBapUMHbIX CUTyaUnax, Korga B
pe3ysbTaTe NOBPEXAEHNS N30AALNN B CUTHAJIbHYIO LeMb NornagaeT Hanpsi>XeHne cuioBon cetn (Hanpumep 220 BonbT).
MepBbIi BapnaHT MOXET ObiTb MoJie3eH B TeX MecTax, rae HeT BO3MOXXHOCTU MOAKJIIOYEHUS 3a3eMIeHNS U BTOPOWA
BapuaHT 3aWMNTbl MPOCTO He ByaeT adhhekTUBEH. BTOpOM 1 TPETUIA BapmnaHTbl 3aWMTbl paccyMTaHbl Ha paboTy C
3a3emneHneM, bnarogaps KOTOPOMY CMOCOBHbI «CMBaTb» 6osiee MOLHbIE 3apsiabl, TEM CaMbIM MOBbILIAA HAAEXKHOCTb
3alUNTHI.

K HepocTaTKaM NepBoro n TpeTbero cnocoba oTHOCUTCA G0/bLUAs C/IOXKHOCTb B U3rOTOBAEHUM MOAYIEN U, KaK
cnencteue u3 3toro, 6osblian cebecTtonmMocTb (0CO6eHHO M. 3). MNepBbIt BapnaHT K TOMY XXe eLle MMeeT CaMyto HU3KYI0
CTeneHb 3allnTbl U3-3a OTCYTCTBUSA 3a3eMsieHns. HeocTaTKoM BTOporo crnocoba siBNseTCst OTCYTCTBUE raJibBaHNYECKOM
pa3Bs3KM U CBsI3aHHAsi C 3TVUM MeHbLUAs CTeMNeHb CTeNeHb 3alMThl OT UHAYCTPUAIbHbIX NMOMEX.

Ncxopsa n3 atoro, ons rposo3awnt Nag-* 6611 BoibpaH BaprMaHT HoMep ABa. IHOYyCTpuaibHbIE MOMEXU, XOTS U
OTpULLATEsIbHO BAINSAIOT Ha Ka4yeCTBO CBA3M, 06opyaoBaHNE N3 CTPOSA He BbIBOAAT. [la 1, Kak NokKa3ajia NpakTuka, caydaun
yXyOLIEHMS NN NOJIHOTO NCHE3HOBEHMS CBA3M Nocsie YCTaHOBKKM '3 BCTpedatoTcsa penko. MNpobnema, Kak npasuso,
pellaeTcs yCTaHOBKOW 3arpaanTenbHOro punbTpa-npobkn Ha kabene nepen moaynem 3.

Nag-clon Moaynb, NpeAHa3Ha4YeHHbIN A8 3alnThl ogHoro nopta Ethernet 10/100 Base-t, aBnseTca caMbiM NPOCTbIM U3
npeacTaB/eHHbIX 34eCb, 1 COCTOUT U3 MUHUMaJIbHOIO KOJINYeCTBa KOMIMOHEHTOB, Heobxoanmoro aJss obecnevyeHus
[0CTaTOYHOro ypoBHS 3awwmTbl. OrpaHnyeHve auddepeHumnanbHON cocTaBasowern obecneynsaeT MOCT U3 BOCbMNA
OVOL0B, B AMaroHaslb KOTOPOro BKJIIOYEH OrPaHUYUTENbHbIN ANOA — suppressor. PaccenBaemas UM MOLLHOCTb B
nMnybce coctasnseT 600 BaTT. HOMnHanbHOe Hanps»XeHne orpaHn4yeHns 6,8 BosibT. 9TUM 3Ha4YeHMEM OrpaHUYMBaeTCA
MaKCMMaJsibHOe Harps>XKeHne BHYTPpU napbl. 3a orpaHnyeHne cMHMasHon CoCcTaBfAoLWeNn oTBe4YaeT TPEX-MOJIIOCHbIN
ra30HanoJIHEHHbIN Pa3psaaHUK C HanpshkeHneMm npobosa 90 BonbT. O6WMIA 31eKTPOoL pa3psafHMKa COeANHEH C MPOBOAOM
3a3emJsieHns, a ABa BOKOBbIX MOAKJ/IIOYEHbI K BEPXHEN U HXKHEN TOYKaM AnaroHaan MocTa. TakuMm obpasoM Ka>kabin 13
YyeTblpex NPOBOAOB JINHM OKa3blBAaeTCA COEAMHEHHbIM C «3eMen» Yepes ANOL N pa3psaaHNK, KaK TONIbKO HarMps>XeHne Ha
HeMm pocturaeT 90 BonbT ntobon nonapHocTU. HesanencTBoBaHHbIE Napsbl (4-5, 7-8) 3a3eMeHbl Yepe3 BXOLHON
KOHHeKTOop Tuna RJ-45.

K pocTonHcTBaM AaHHoW '3 MOXKHO OTHECTU HEBbLICOKY CTOMMOCTb, KOMMNMAaKTHOCTb N HEYYBCTBUTEJIbHOCTb K NMOMEXaM.
Bce 3apencTBOBaHHbIE npoeoga coeaonHeHbI C 3a3eMJIEHNEM TOJIbKO Yepe3 pa3pAagHUK, KOTOprIﬁ B 3aKPbITOM COCTOAHNN
(0o momeHTa I'Ip060ﬂ rasa) sBnaeTcs 0bbI4YHbIM ANSNEKTPUKOM. 3TO 0O3Ha4YaeT, 4TO BCe NoMexMu, pa3BuBaoLLnE
CI/IHCpaBHOG HanpsaxeHune B Kabene Huxe 90 BonbT, HE OKa3bIBAKOT BAVSHUS Ha Ka4eCTBO CBSA3U.

K HepocTaTKaM OTHOCUTCSA TO, 4TO BCH 3alliMTa OT CI/IHCpa3HOFO HanpsaXxXeHuma cocpenoTo4YeHa Ha pa3paaHuke.
KonnyecTtso CpaﬁaTbIBaHVlIﬁ rasopas3pAagHUKOB OrpaHN4YeHOo, N 3aBUCUT OT CUJIbl Pa3pAnoB.
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Nag-1 Moaynb, npegHa3sHayYeHHbIA ANd 3aWwmTbl ogHOro nopta Ethernet 10/100 Base-t, otnnvaeTcs ot Nag-clon
MOBbILEHHbIM YPOBHEM 3alUnTbl. CTPYKTYPHO AaHHas 3 coCTOUT U3 ABYX CTyneHen. B nepByto BXOAAT ABa ra3oBbIX
pa3psgHUKa 1 YeTbipe pe3ncTopa (Heoba3aTeNbHbIN 3N1eMEHT, NPEenATCTBYET HAaKOMJIEHUIO CTaTUYeCKOro 3apsaaa Ha
CUrHasIbHbIX NpoBoAax Kabens). LleHTpanbHble 3N1eKTPOAbl Pa3pALHNKOB COeAVNHEHbI «3eMIe», a KpanHue C
CUTrHaJIbHbIMU NPOBOAAMU Kabess, 4To MPenATCTBYET MOBbILEHWIO Harnps>xeHusa 6onee 90 B Ha noboM 13 HUX. DTy 4acTb
cxeMbl 06pa3HO MOXKHO Ha3BaTb «PUIbTPOM rpybon 04MCTKK». B cOCTaB BTOPOW CTyNeHU, Uan «punbTpa TOHKON
OYUCTKU», BXOAUT PUALTP HUXKHUX YacToT (PHY) n AMOAHBIA MOCT C OrpaHnYnTesibHbIMK 31eMeHTaMmn. ®HY
npensaTCTBYeT NPOHUKHOBEHUIO HaBOLAKW OT cuioBon ceTu 50 'y, MOCTOAHHOIO TOKa, a TakXe APYruX HN3KOYaCTOTHbIX
COCTaBAALWMNX. Takoe MoCTPOeHMe CXeMbI MO3BOJISET NPUMEHUTHb B NJie4axX MOCTa BbICOKOYACTOTHbIE MMMYJIbCHbIE
OV04bl Masion MOLLHOCTU. TN AMOAbl UMEIOT MEHbLUYI0 eMKOCTb Nepexoa, a 3Ha4YuT N MeHbllee 3aTyXaHne Nnosie3Horo
CurHana Ha moayne 3. ®unbTP 3HAYUTENBLHO OrpaHNYMBaET OJINHY U MOLLHOCTb MMNYJibCa, OCTaBLIerocs nocsne
OrpaHNyeHnst ero NepBor CTyMNeHblo, NpefoxXpaHsasa oT Npobos 31eMeHTbl ANOAHOro MocTa. TakuM 06pa3oM, OCHOBHYHO
YaCTb dHEPrun rpo3oBOro paspsaia OTBOAAT pPa3spsaALHUKN, OCTaslbHOEe OrpaHNYMBaETCsA PUIbTPOM U CyrnpeccopoM Yepes
OVoOHbIA MOCT f0 6e3onacHom BennyuHsbl. Mo cpaBHeHUto ¢ Nag-clon, AaHHbBIA MOOY/b OrPaHUYNBAET He TOJIbKO

o depeHunanbHyo HO U CUH(A3HYI0 COCTaBISOLLYO0 A0 MUHUMaJIbHOro Hanps>eHusi. OcobeHHOCTb cxeM '3 Takoro
TUMNa ewe N B TOM, YTO YCTAHOBJIEHHbIE B HUX 3alLUUTHbIE ANOAbl COEANHEHbI HEMOCPEACTBEHHO C 06LWMM NPOBOAOM. ITO
HEMHOI0 YCNIOXXHSAET KOHCTPYKLMIO, HO MOBbILIAeT HaLeXHOCTb. [lesio B TOM 4TO Npu TOKOBOW Neperpyske KpucTain
MoayrnpoBOAHMKA pa3pyLlaeTca 1 CONpoTMBAEHNE Nnepexoda nagaeT A0 HYNS, 3aMblkas CMFHaJlbHble NpoBOAa Ha
«3emnto». Npn 3TOM nponagaeT CBA3b, YTO CJAYXKUT CUIHAJIOM O BbiXo4e 13 cTpos Mmoaynsa '3, HO MHTepdenc ycTponcTaa
Mo NpeXXHeMy oCTaeTCs Noj 3alnUToN OT BO3MOXKHbIX NOCAeAYOLNX pa3psnoB.

Obwume

[anbBaHOpa3BA3Ka HeT
Moopnepxka PoE HeT
CeTeBble NHTepPhENChI 10/100BASE-X
KpensneHune HeT

MbineBnarosawmnTta IP30
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