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OnucaHune

[aHHas rpo3o3almnTa UMeeT TUMOBYIO,
3apeKoMeHoBaBLUYyo cebs, cxeMy 3allunTbl, KoTopas
COCTOUT U3 ABYX CTYMEHEN - cynpeccop Ans buicTpon
peaKkuunmn Ha rnepeHanps»XeHns U ra3oBblii paspsaaHUK,
CMocobHbIN paccedaTb KMOBATTbl MOLLHOCTN.

Ha3HauyeHue:

MNpepHa3sHavyeHa ong 3awnTbl 06opyaoBaHMS, B HaCTHOCTU Me[HbIX MOPTOB KOMMYyTaTopoB, kamep, WI-FI
MapLUpyTM3aToOpPOB, B TOM 4ucne € POE, OT aneKTpruyecknx HaBOL4OK, MOMEX, BO3HMKAOLWMX Ha NOAKIIOYEHHOM Kaberne
UTP B pe3ynbTaTe BO3OENCTBUSA JIEKTPUYHECKNX Pa3pPAL0B, MOJTHUNA, 1 TN.

O6nacTb NpUMEeHeHun:

[po303awnTa (MoNHMe3sawmTa) ShhekTUBHA NPU YCTaHOBKE Ha MeOHble MopTbl 060pyA0BaHMSA Npu AanHe Kabens
6onee 10 meTpoB. iMeeT Bnaro3awméHHOE NCMOJIHEHNE KOPMyCa, CO CTeNeHbio 3awnThl IP65.

TunuyHaa ycTaHOBKa:

Ha KaMepy, Kak C oTAesIbHbIM NUTaHue, Tak n ¢ PoE
Ha WI-FI Touky pgocTyna nan MapLpyTu3aTop, Kak C
oTOeNIbHbIM NMUTaHue, Tak u ¢ PoE

Ha KOMMyTaTop AoCTyna

Ha aboOHeHTCKOM KOMMyTaTope

OcobeHHOoCTH:

repmoBBof PG7, nnoTHO obneraeT kabenb Nnavykopha, yCTaHOBKa KOHHEKTOPa Ha Mayvykopz, - MocJsie npoaeBaHns B
repMOBBOA.

MaTepuan Kopobku - nonnkapboHaT

B KOMMJIEKTE caMope3bl, Al06ensa n CTAXKN

TexHuyeckue XapaKTepuctukKu:
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Cxema rpososalmThl npoxoaHas, He uMeeT HarnpaBIEHHOCTH

TunoBas ycTaHOBKa BHYTPW 1 CHapy>Xu nomMeLLeHnmn

Tvrnosoe ncrnosiHeHne Kopnyc IP65

MponyckHasa cnocobHocTb Data 10/100/1000Base Ethernet

Moppep>xveaemble Tunbl POE IEEE 802.3af knacchl 0-4, IEEE 802.3at PoE+, Passive PoE
MakcumanbHoe Hanps>xeHne PoE 68 BonbT

MakcumanbHoe Hanps>xeHne Data 68 BonbT

Pa3mepbl 144%104*65 MM

OnnHa npoBoda OT NaaThl 0,5m

CeyeHue npoBoaa 2,5 MM KB.

MpuHUMnuanbHas cxema.

Ha pucyHKe noka3aHbl TUMNOBbIE MeCcTa YCTaHOBKM Mpo303aLuuT.

Hanbonee pacnpocTpaHéHHble CMTyaUnn Bbi3biBatoLLve npobaemMbl Mpu aKCryaTaumm rpo3o3allnTs:

- NCMOJIb30BaHMe 3aHyJIeHNS BMECTO 3a3eMJleHus

- NCMO/b30BaHMe ABYX Pa3HbIX KOHTYPOB 3a3eMJIeHUSt Ha O4HON NHUN

- NCMOoJ/Ib30BaHVe 3a3eMJIeHNs Ha OLHOM KOHTYpe C annapaTypoit y KoTopor gnd COeaAnHEH C 3eMJISiHbIM KOHTYPOM.

Hanuuume Ha cknape:

EC/M Mo KakuM TO NpUYMHaM, aHHbIN TOBap OTCYTCTBYET Ha CK/afe, Mbl FOTOBbI M3rOoTOBUTbL NapTuio 500WT B Te4eHun
IBYX Hefeb.

Ha3sHauyeHue rpososawut NAG, onucaHue.

[po3o3awunTbl (F3) Nag-clone, Nag-clone-4 Nag-DSL,Nag-1, Nag-4, Nag-PoE (Nag-*) npefHa3Ha4eHbl ANa 3aWnThl CETEBbIX
MHTepgercos obopynoBaHNa nepefayn daHHbIX (KOMMYTaTOPOB, MapLUpyTU3aTopoB, ceTeBbix naaT PC, obopynosaHus
XDSL) oT BO34ENCTBMSA aTMOCHEPHOro 3N1eKTPUYecTBa, NICTOYHMKOM KOTOPOro MoryT 6biTb MOSIHUN, Fpo30oBbLle obnaka,
ocajKku.

3awmTa CMMMeTPUYHbIX BXOL0B CETEBbIX YCTPONCTB MMeeT CBO crneunduKky. B nepByto odepenb 3TO CBA3aHO C TEM, 4TO
rnepenaya gaHHbIX, Hanpumep B Ethernet (0CHOBHOIM NPOTOKON NepefaYvYn AaHHbIX Ha CEroaHAWHNNA aeHb), E1, T1 nan
XDSL nponcxognT N0 CUMMETPUYHbBIM JIMHUAM, BbIMOJIHEHHBIM B BUAE BUTOW Mapbl, HAarpy>XeHHoW ¢ ABYX CTOPOH Ha
cCMMMeTpuYHble (AnddepeHumanbHble) TpaHcopMaTopbl. [MOCKONbKY ONTUYECKNE NHTEPMDENCHI HE HYXKAAOTCH B
rpo3o3alnTe, KoakCrasibHble IMHUKN y)Ke He NMPUMEHSAIOTCS, paccMaTpmBaTh Aanee byaem 3alnTy MeaHbIX
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CMMETPUYHbIX NMOPTOB.

Paspsigbl aTMOCepHOro 31eKTpuyecTBa (MOJIHUM) ABASIOTCA MOLLHBLIMU UCTOYHUKAMU MMMYJIbCHBLIX MOMEX, U He pefKo
6bIBaeT NPUYNHON BbIXOL@ U3 CTPOSA pa3nmyHoro obopynoBaHus CBA3U. IOHM3MPOBaHHLIA BO34YyX Ha BpeMs paspsia
CTaHOBUTCS MPOBOLHUKOM, AJINHA KOTOPOrO MOXET AOCTUraTb HECKOJIbKUX KUJIOMETPOB. ITOT «MPOBOAHUK» BbIMNOJHAET
hyHKLMIO NepefatoLlel aHTeHHbI, PacnpoCTpaHAoLWEeRn 31eEKTPOMarHUTHbIE BOJIHbI Ha 6oibLINEe PacCTOSHUSA.
dnekTpoMarHMTHas BOJIHa, B CBOIO 04epeb, CO3A4al0T B CUMMETPUYHbLIX JIMHUN HaMpsy>KeHne noMexu, nMeroLLee ase
cocTaBnsowme - cnHasHyo n gupdepeHunansHyto (npoTneodasHyto). NMpoBoaHNKK BUTOM Napbl B kabene (UTP
HanpuMep) coeanHeHbl Mexay cobon ¢ obenx CTOpoH Yepe3 06MOTKK TpaHChopMaTopoB, 06pa3zysa 3aMKHYTYIO LiEMb.
OunddepeHunansHas nomMexa rno CyTu ABASETCS NapasnTHbIM TOKOM, HaBeleHHbIM BHELLUHVM 3/1EKTPOMarHUTHbLIM MOJIEM,
BHYTPMW 3TON LLenn 1 Mo)XeT BbiTb Ierko NogassieHa Npu NOMOLLM HEC/IOXKHOIO OrpaHNYUTENS HaNPSAXKEHNS.

CuHa3Has, i nponosibHasi momMexa sBasieTCcs 3HaYMTeslbHO 6oJsiee onacHoM, MOCKOJIbKY HAaBOAUTCS Ha BCEX
rnpoBoAHMKax Kabens n AencTByeT Ha BXOAHbIE Lenu annapaTypbl Yepe3 napasnTHY eMKOCTb MOHTa)ka 1
Me>X0BMOTOUYHYO EMKOCTb TpaHcgopMaTopa. KpoMe Toro, HaBegeHHoOe CUH(a3Hoe HanpshkeHne Hepenko okasblBaeTcs
BbllLe AOMYCTUMOro Hanpsh>XeHns N30JsLnumM BXoO0B MHTeptencoB. B 3ToM ciiydae nponcxoanT npobon nsonsumm un
BbIXO[ M3 CTPOS aKTUBHbIX KOMMOHEHTOB YCTPOMCTB, a Npu 6obLlUen MOLWLHOCTY pa3psaaa NnoBpeXxaeHne NpoBoAHNKOB
rneyaTHoOM niaThl. Hepenko nocne 3Toro o6opynoBaHMe He yaaeTCcss BOCCTaHOBUTL. M36e)XaTb pa3pyLlunTesbHbIX
nocneacTBUn CMHEA3HOM HAaBOAKN MOXKHO HECKOJIbKMMUK cnocobamu:

MoBbICUTbL HanpsiXkeHre Npobos N30ASLUNN, YCTAHOBUB LOMOJIHUTESbHbLIV Pa3faennTesbHbIA TpaHchopMaTop.
OrpaHMYNTb HaBeAeHHOe HanpsXKeHne NocpeaCcTBOM 3a3eMJIeHNSA NPOBOAOB JIVHAW Yepes CreLunalibHblie Lenu.
MepBoe 1 BTOpoe 04HOBPEMEHHO.

K LOCTOMHCTBaAM NepBOro 1 TPETbEro BapMaHTOB OTHOCUTCSA 6oJiee BbiCOKAs 3allnTa OT MHAYCTPUAIbHbIX MOMeX
(nepeMeHHbIn Tok 50 N'y) 1 curHasnoB NepeparoLlLnx paguoCcTaHLUMA, @ TakXKe B aBapUMHbIX CUTyaUnax, Korga B
pe3ynbTaTe NOBPEXAEHUS N30AALNN B CUTHAJIbHYIO LeMb NornagaeT Hanpsi>XeHne cuioBor cetn (Hanpumep 220 BonbT).
MepBbIt BapnaHT MOXeT BbiTb MOJIe3eH B TeX MecCTax, rAe HeT BO3MOXHOCTW MOAKJIIOHYEHNS 3a3eMIeHNS 1 BTOPOW
BapWaHT 3aLlLUTbl NPOCTO He ByaeT adhpeKkTuBeH. BTOpon n TpeTuin BapruaHTbl 3alLUTbl pacCHMTaHbl Ha paboTy ¢
3asemneHuneM, bnarogaps KOTOPOMY CMOCOBHbI «CMBaTb» 6osiee MOLHbIE 3apsabl, TEM CaMbIM MOBbILIAA HAAEXKHOCTb
3alUNTHI.

K HepocTaTKaM nNepBoro n TpeTbero cnocoba oTHOCUTCA G0/bLIAs C/IOXKHOCTb B M3rOTOBJEHUM MOAYIEN U, KaK
cnencTteue u3 3toro, 6osblian cebecTonmMocTb (0CO6eHHO M. 3). MNepBbI BapnaHT K TOMY XXe eLle MMeeT CaMyto HU3KYIO0
CTeneHb 3allnThbl U3-3a OTCYTCTBUSA 3a3eMsieHns. HelocTaTKoM BTOporo crnocoba siBNseTCst OTCYTCTBUE raJibBaHNYECKOM
pa3Bsi3KM U CBsI3aHHasi C 3TVUM MeHbLUAs CTeMNeHb CTeNeHb 3alMThl OT UHAYCTPUASbHbIX NMOMEX.

Ncxopa n3 atoro, ons rposo3awnt Nag-* 6611 BoibpaH BaprMaHT HoMep ABa. IHOyCTpuaibHbIE MOMEXU, XOTS U
OTpULLATESIbHO BAINSAIOT Ha Ka4yeCTBO CBA3M, 06opyioBaHNE N3 CTPOA He BbIBOAAT. [la 1, Kak NokKa3asia NpakTuka, caydaun
yXyOLIEHNS U NOJIHOTO NCHE3HOBEHMS CBA3M NoCsie YCTaHOBKM '3 BCTpedatoTcs 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 MUHUMasIbHOIO KOJINYeCTBa KOMIMOHEHTOB, Heobxoamnmoro AJss obecnevyeHus
[OCTaTOYHOro ypoBHS 3awwmTbl. OrpaHnyeHve guddepeHumnanbHON cocTaBasowern obecneynsaeT MOCT U3 BOCbMMA
OV00B, B AnaroHaslb KOTOPOro BKJIOYEH OrpaHUYNTESNbHbIN AMoL — suppressor. PaccenBaemMas UM MOLLHOCTb B
nmMnynbce coctasnfeT 600 BaTT. HOMMHanbHOe Hanps>KeHne orpaHuy4eHns 6,8 BosnbT. 3TUM 3Ha4YeHMEM orpaHn4nBaeTcs
MaKCMMaJsibHOe Harps>XeHne BHYTPpU napbl. 3a orpaHnyeHne cMHMasHon CocTaBfAoLWen oTBe4YaeT TPEX-MOJIOCHbIN
ra3oHanoJIHEHHbIN Pa3pAaaHUK C HanpshkeHneMm npobosa 90 BonbT. O6WMIA 31eKTPoL pa3psafHMKa COeANHEH C MPOBOAOM
3a3emJsieHns, a ABa BOKOBbIX MOAKJ/IIOYEHbI K BEPXHEN U HXKHEN TOYKaM AnaroHaan MocTa. TakmMm obpasoM Ka>kabln 13
YeTblpex NPOBOAOB JINHM OKa3blBAaeTCA COEAMHEHHbIM C «3eMen» Yepes ANOL N Pa3psAfHNK, KaK TONIbKO Harps»XeHne Ha
HeMm pocturaeT 90 BonbT ntobon nonapHocTU. HesanencTBoBaHHbIE Napsbl (4-5, 7-8) 3a3eMeHbl Yepe3 BXOLHON
KOHHeKTOop Tuna RJ-45.

K pocTonHcTBaM gaHHoW '3 MOXKHO OTHECTU HEBbICOKY CTOMMOCTb, KOMIMAaKTHOCTb N HEYYBCTBUTEJIbHOCTb K NMOMeEXaM.
Bce 3apencTBoOBaHHbIE npoeona coeanHeHbI C 3a3eMJIeHNEM TOJIbKO Yepe3 pa3pAagHUK, KOTOprIZ B 3aKPbITOM COCTOAHNN
(0o MmomeHTa I'Ip060ﬂ rasa) sBnseTcs 0bbI4YHbIM ANSNEKTPUKOM. 3TO 0O3Ha4YaeT, 4TO BCe NOMeEXMN, pa3BuBaoLLnE
CI/IHCpaBHOG HanpsaXxXeHune B kKabene HMxe 90 BonbT, HE OKa3bIBAKOT BAUSHUS HA Ka4eCTBO CBSA3U.
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K HefocTaTkaM OTHOCMTCA TO, YTO BCS 3alUTa OT CMH(MA3HOIro HaNpsXKeHNs CoCpefoToYeHa Ha paspsaHuKe.
KonunyecTtBo cpabaTbiBaHWI ra3opaspsiAHMKOB OFPaHNYeHO, 1 3aBUCUT OT CUJIbl Pa3psaoB.

Nag-1 Moaynb, npegHasHa4YeHHbIN An4 3aWwmTel ogHoro nopta Ethernet 10/100 Base-t, otnndaeTcsa ot Nag-clon
MOBbILWEHHbIM YPOBHeM 3alnTbl. CTPYKTYPHO AaHHas '3 cocTouT U3 ABYX CTyneHen. B nepsyto BXOAAT ABa ra3oBbIX
pa3psafHMKa 1 YeTbipe pe3ncTopa (Heobs3aTeNbHbIN 31eMeHT, MPenATCTBYET HAKOMJIEHNIO CTaTUYeCKOoro 3apsia Ha
CUrHaNbHbIX MpoBoAax kabens). LeHTpanbHble 3/1eKTpOoAbl Pa3pAaHMKOB COeAMHEHbI «3eMJiel», a KpalHune C
CUrHaNbHBIMY NPOBOAaMU Kabens, 4To NpenATCTBYET NOBbILLEHUIO Hanps>keHusa 6onee 90 B Ha nobOM 13 HUX. DTy YacTb
cxeMbl 06pa3HO MOXXHO Ha3BaTb «(PUIbTPOM rpybor 04NCTKN». B cOCTaB BTOPOW CTyneHn, nnmn «puabTpa TOHKON
OYUCTKU», BXOAUT PUALTP HUXKHUX YacToT (PHY) n AMOAHBIA MOCT C OrpaHnYnTesibHbIMK 3eMeHTaMmn. ®HY
MpenaTCTBYET NPOHUKHOBEHUIO HABOAKW OT cunoBon ceTu 50 'L, MOCTOSAHHOIO TOKa, a TakXXe APYrUX HU3KOYaCTOTHbIX
COCTaBAALLWMX. TaKoe MoCTPoeHne CXeMbl MO3BOJISIET MPUMEHUTL B MNJlIe4axX MOCTa BbICOKOYACTOTHbIE UMMYJIbCHbIE
avoAbl Masiol MOLLHOCTU. 3TN ANOObl UMEIOT MeHbLUYI0O EMKOCTb Nepexofa, a 3Ha4uT U MeHbllee 3aTyXaHue rnojie3Horo
curHana Ha mogyJse 3. PUAbTP 3HAYUTESIbHO OrpaHMYMBaeT OJIMHY YU MOLLHOCTbL UMMYJbCa, OCTaBLUerocs nocse
OrpaHVyeHns ero NepBon CTyrMeHblo, NPefoXxpaHsas oT Npobos 3/1eMeHTbl AMOAHOro MocTa. TakmM 06pa3oM, OCHOBHYIO
4acCTb 3HEPrun rpo30BOro paspaba OTBOOAT PaspPALHUKN, OCTaslbHOE OrpaHNYMBaeTCA PUIbTPOM U Cyrnpeccopom Yyepes
ANOAHBIM MOCT A0 6e3onacHon Benn4umHbl. Mo cpaBHeHmto ¢ Nag-clon, AaHHbIN MOAYJIb OrpaHNYMBaET HE TOJIbKO
AnddepeHumnanbHyo HO U CMHMAa3HY COCTaBAOLYI0 A0 MUHUMabHOMO HanpsxeHns. OcobeHHOCTb cxeM '3 Takoro
TUMa eLe 1 B TOM, 4TO YCTaHOBJIEHHbIE B HUX 3alUMTHblE AM04bl COeAMNHEHbI HEMOCPEACTBEHHO C 06LMM NMPOBOAOM. 3TO
HEMHOI 0 YCJIOXKHSAET KOHCTPYKLMIO, HO MOBbILLAET HafeXXHOCTb. [1e/10 B TOM 4TO Npu TOKOBOW Neperpys3ke Kpuctani
rMoayrnpoBoOAHMNKA pa3pyLLlaeTca U CONpPoTMUBIEHNE nepexona nagaeT A0 HYA, 3aMblKast CUTHaJIbHble NMPOBOAa Ha
«3emMto». [pyn 3TOM NpornagaeT CBA3b, YTO C/YXKUT CUTHAJIOM O BbIXOAe U3 CTpos moayns '3, HO nHTepdenc ycTponcTaea
Mo Npe>XHeMy 0CTaeTCs Mo/ 3alnUTOoN OT BO3MOXXHbIX MOCNeAyoLWmnx paspsanos.

K HepocTaTkaM 3TOM rpo303alnTbl OTHOCUTCA 6obllee YNCSI0 KOMMNOHEHTOB, U HyBCTBUTEJIbHOCTb K MOLHbIM
BbICOKO4YaCTOTHbIM noMexam, K npumMmepy, ot 6,13K0 PacnonoXXeHHbIX paanonepenaTyinkos nan CTaHLUWIA COTOBOW CBSA3U.
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