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BBenenue.

Pazpabotunku  crangapra  Ethernet, mnpucrymas &  paborte, He
npernoiaraim TaKOTO OLLIEJIOMJISIIOLIETO  yCIexa, KOTOPBIii Oyner
COITyTCTBOBaTh 3TOHM paboTe. bbulo cTaHmapTU30BaHO OOJBIIOE KOJUYECTBO
cpeld mepeiadyd CUTHalla, MOKa, HaKoHell, "BUTas mapa' He cTaja MOBCEMECTHO
JOMUHUPOBAaTh B KadecTBE YHUBEPCAJIbHOM Cpenbl Mepeaauu, U craia TaKou ke
pacrnpocTpaHEHHOM, KaK W OOBIYHAs 3JIEKTPONPOBOJKA. BromHe 3akOHOMEpPHO
YTO, MPU MAacCOBOM MpuMeHeHuH, cersMm Ethernet ctamo tecHo B oducax u
oHun "BpiIM ~ Ha  ymuny'.  Paspabotumku  ctanmapta  (06e3ycliOBHO,
JAIbHOBUAHBIC JIIOAM WU HMHXKEHEPHl BBICOUANIIECH KBaTM(PHUKAIMN) KOHEYHO K
NPEIBUIEIN 3TO U pa3paboTaIl CTaHAAPTHI sl ONTHYECKON cpefpl epenayn. Ho
BOT 4Y€ro OHM HE MOTU MPENBUIETh TaK 3TO TOTO, YTO OJarogapsi »*eCTKUM
HYKOHOMHYECKUM DPEaTHsIM U HApPOAHON CMEKaJIKe COTHH U THICAYM KUIOMETPOB
MEIHOTO KaleJst MOBUCHYT Ha CTOJI0aX M OyIyT IMPOJIOKEHBI IO KPBILIaM 1
CTeHaM 3JaHM{ B HaIIMX Tropojax W ceiax. M BOT 31eCh BBIICHWIIOCH, UTO
TEXHUYECKHUE PEIICHUs, 3aJI0’)KEHHbIE B CTaHAApT, W HaJIeXHO paboTaromue
BHYTPH 3[aHMs, OKa3bIBAIOTCS HEAOCTATOYHO YCTOUYMBBIMU TEPE] CHIAMH
CTUXHUH, OYIIYIOIKMMU 3a TpenenamMu opucHbIX cTeH. Pa3paborunku crangapra 0o
3TOM MPEKPACHO 3HAJU, a BOT I HAILIUX CETECTPOUTENEH 3TO OBLIIO HEMPUSATHBIM
OTKPBITHEM.

OpHako, TEXHUYECKash MBICIb HE CTOUT Ha MECTE M CErofHs CYIIECTBYET
LEJNBIN Psiji pelIeHH, KOTOpbIe 00eCIIeYNBAIOT HAJEKHYIO JKCIUTyaTallll0 ceTel
Ethernet ¢ menapiM kabenmem "BuTas mapa" 3a mpeaernamMu 3JaHUH.



ITocTanoBKka 3agaun.

CocTosiHME MOJIHME3alIUThl OCHOBHOM MAacChl POCCHUHCKOTO KHIIOTO
doHa HAXONWUTCA HA YPOBHE HYJsI, MO3TOMY IMOMNBITKA 3AIIUTUTH KaOenb
Ethernetor npsiMoro nomnagaHus MOJIHUM B TAKOM J0Me oOpeueHa Ha MpoBall,

T.K. I8 peleHus H3TOM  3agauu  HOoTpeOyeTcst  peBU3MsSl  CHUCTEMBI
3a3€MJINTEIEH, MOJHUENPUEMHUKOB, MOJIHHMEOTBOJIOB, UIMH  YypaBHHUBAHHUSA
NOTEHLUAJIOB, 3KPAHUPOBAHUS NMPOBOAKU M Ap. lloHATHO, 4TO penieHue
TOJIBKO OJIHOM 3ajauu 0€3 pelIeHHs] BCEX OCTAJBHBIX SBISETCS OECCMBICIEHHBIM.
[ToaTomMy B KauecTBe OTIPABHOM TOYKM MPUHUMAEM YCIOBHE, YTO 00OPYAOBAHHE
Nepeayn JIaHHbIX JOJDKHO OCTaTbCsl HENOBPEKJIEHHBIM B Cily4ae I'PO30BOIO
paspsga B cocenHUM AoM. Takoe pelieHue MOKHO OIpaBAaTh TEM, 4YTO IIPU
OpsIMOM TNOMNAJAaHUM MOJIHUM B JOM HPAKTUYECKM HEBO3MOXKHO CIACTU 4YTO-
anbo w3 obopynoBaHHMs 0€3 TPUHATUS JOBOJIBHO JOPOTOCTOSILIUX — MEp,
YIOMSHYTBIX BbIIe. Bbixon w3 cTposs 000pydoBaHHMsS BCErO B OJHOM JOME
MOJKET OBITh IOBOJBHO OBICTPO YCTpaHEH, a BOT €CJIM B pe3yJbTaTe TaKOro
paspsiia BBIAJET W3 CTPOsS OOOpYyJOBaHHE B OJIM3IEKAIIMX JOMAaX, KOTOPHIX B
YCIOBUSIX IJIOTHOM rOPOICKON 3aCTPOMKHN MOXKET OBITh O HECKOJIBKUX JECSTKOB,
oTepu 000pYyI0OBaHUS MOTYT CTaTh (PaTaJIbHBIMH.

MuHuManbHOE pacCTOSHUE MEXAY JOMaMH COCTaBIsE€T OOBIYHO HE
meHee 50 MeTpoB, OJHAKO, NpPHU MPOEKTHUPOBAHMM CHUCTEMBl  3alllUTHI,
IPOEKTUPOBILMK MOKET NMPUMEHUTh KOHKPETHOE 3HAYEHHE Ul KaXKIO0ro
OTJENBHOIO 3JaHUSl B 3aBUCUMOCTH OT ApXUTEKTYpHOW IJIAHMPOBKU KBapTala.
HeoOxomuMo  Tak ke  y4WMThIBaTh HajMuude BOJM3M 3alIMIAEMOT0 JOMa
BBICOTHBIX OOBEKTOB, TAKUX KaK TEJICBU3MOHHBIE BBILIKHU, IHIMOBBIC TPYOBI U
ap. VIMeHHO 3T OOBEKTHI CJeIyeT paccMaTpuBaThb Kak HambOosee BEpOSTHBIC
MeCTa I'PO30BbIX Pa3psI0B.

JIEKTPOMArHUTHAsl HABO/JIKA I'PO30BOI0 pa3psiaa.

NMeHHO 3TOT necTaOuIn3upyronuil (akTop SBISETCS CaMbIM OIACHBIM W3
BCceX CTUXMUHBIX OeactBuil s cetu Ethernet. Paccmorpum ero mompoOnee
(Pucynok 1).

N3 mkonapHOTO Kypca (PM3MKM HAM M3BECTHO SIBJIICHHUE AJIEKTPOMArHUTHOM
WHIYKIUU.B 4acTHOCTH, €ciu B OAHOM  3aMKHYTOM  KOHTYpE  HM3MEHSETCSA
3HAUYEHHE W/WIM HAMPABICHUE SJEKTPUUYECKOTO TOKA, TO B JIPYroM 3aMKHYTOM
KOHTYp€ MOJ| ACHCTBHEM 3TOTO TOKa BO3HHKHET 3jekTpoiBikymias cuia (D1C
UHAYKIUK). TONBKO B CiIydyae C TPO30BBIM  pPa3psioM BCE ITO HMEET
TUTaHTCKUE MacmTaObl. KaHam MOTHWUM MJIMHOW 10 HECKOJBKUX KHJIOMETPOB,
B KOTOPOM TOK 3a HECKOJBKO JECSATKOB MHUKPOCEKYH]I W3MEHSETCS OT HYJIA
JI0 HECKOJBKUX TBICAY aMIep SBISIETCA TMEPBUYHBIM KOHTYPOM THTaHTCKOTO
BO3ymHOro TpaHchopmaropa. Ilom nelicTBueM »3Toro paspsiza BO  Bcex
BTOPUYHBIX KOHTYypaxX, HauyWHas OT OOpy4yaJbHOrO KOJIblla Ha Balllel pyKe, U
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3aKaHYMBasi BBICOKOBOJBTHBIMHU JIMHUSIMU AJIEKTPONEpPEAaud MPOTKEHHOCTHIO
B COTHM KujaomeTpoB, HaBojautTcs OJIC muaykuuu. Tak Kak HUMEHHO KOHTYD,
OTPAaHUYCHHBIM KaOeIsIMU W TOBEPXHOCTBIO 3€MJIM, MMEET HauOOJbIIYIO
IJIOIAb, TO MIMEHHO B HEM HaBOAATCS HanbOombpmue 3HaueHus I /C.

BropuuHsbIil KOHTYP ITepBuYHBIN KOHTYDP
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PI/ICYHOK 1. DxBUBajEHTHAs cXeMa BHCKTPOMaFHHTHOﬁ HaBOJKH.
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['ne:
llo—MarHUTHAs IPOHULAEMOCTb BakyyMa 47* 107 T'u/Mm;
S —momaak BTOPUYHOTO KOHTYPA;
'y —paccTOsIHUE 0 KaHajia MOJIHUU;
Ai—CKOpOCTh HapacTaHus ToKa B KaHane Monaun 10'° A/c (xapakTepHblit pa3psi
[1]).
N3 nepeMeHHbIX B (PopMylsie MPOEKTUPOBIIMK MOXKET BIMATH Ha 3HAUCHHE
S, wu3MeHss  MapHipyT MNPOKJIaAKM  Kabens MU MECTO  pa3MelleHHUs
obopynoBanusa. B Tabmuma 2 (npunoxkenue A) mnpuBenaeHbl 3HaueHus DJIC

paccunuTaHHbIE IO IPUBEACHHON (opMyie sl Pa3NUYHbIX 3HAUCHUN S U T.

3JI€KTpOCTaTI/I‘IeCKaH HaBO/Ka Irpo3oBoro o0J1aKa.

OOBEMHBIM  DJIEKTPOCTATUYECKHM  3aps]l TPO30BOTO oO0JaKka Cco3daeT
MOIIIHOE  D3JIEKTPUYECKOE  IM0Jie, KOTOpOe HHAYLUPYET 3apsabl B JII0OOM
IIPOBOJIHUKE, HAXOASIIEMCS B 3TOM ToJie. 301upoBaHHbIi TPOBOIHUK B
TaKOM I10JI€ MPUOOpeTaeT MOTEHINA:

.+
. min max
@=Ly
loe:
{? — NOTEHUMAN NPOBOAHWKA;
Ey — nanpsxexHocTs anektpuyeckoro nonsa 10...200 Bonet/cm. B cpearem 100 BonbT/om:
Lin » Imax — MMHUMANEHOE W MAKCMMAnNkLHOE PAcCTOAHME 10 NOBEPXHOCTH 38MNK;

OpnHako, €ciM INPOBOJHHUK HMMEET DJJIEKTPUYECKYKO CBS3b C 3€MIIEH, €ro

IOTEHIMAJI OCTAETCSl PaBHBIM HYJIIO HE3aBUCHMO OT BBICOTBI pazMelleHus. Takum
o0pa3oM, MeXay H30JUPOBAHHBIM U 3a3€MJICHHBIM IPOBOJHHMKAMM BO3HHKAET
pazHocTh noTeHuanoB. [Ipu BeicoTe pazmenienust 20 METPOB 3Ta pa3HOCTb MOKET
nocturath 6onee 200 kB.
OnacHOCTh 3TOI pa3HHULBI MOTEHIIMAIOB COCTOUT B TOM, UYTO MPOBOJHHUKHU KaOess
obOpasytor koHaencarop. [lororHas emkocTs BuTON mapel coctaBisieT 50 nd/m, a
MOTOHHAsI €MKOCTh BUTOW Maphl OTHOCHTEIbHO KabenbHOro skpana 1600 nd/m
(em.IIpunoxenne B. [1apamerps! kabens Butas napa). s kabelIbHOTO CerMeHTa
qHoM 100 MeTpoB €MKOCTh BHTOWM mapbl coctaBUT 5 H®, a sl mapsl
MpOBOJHUK-?kpaH 160 HOD.



Pucynok 2. DnekTpocratuyeckasi HaBoJIKa FpO30BOT0 o01aka

DHepruM Takoro KOHJeHcaTtopa 0oJjiee 4eM JOCTAaTOYHO MAJIsl MPoO0Osi H30ISLUU
¥ BBIBOJIa M3 CTPOSI BXOAHBIX IIeTeH mpuemMo-mnepenatdynkoB Ethernet.

Pacyer miiomaam KOHTYpa 3JIeKTPOMATHUTHON HABOJKH.

@OyH/IaMEHTAJIbHOH OCOOEHHOCTBHIO PACCMATPUBAEMBIX KOHTYpPOB SIBIISIETCS
TO, 4TOo B uUX ¢dopmupoBaHun nmomumo kadens Ethernet yuactByroT u kabenu
sanektpudyeckot cetu 0,4 KB. Cerp 0,4 KB crpourcs 1o cxeme C
TJIyX03a3€MJIEHHON HEUTPaJblO, TOATOMY KaK/IbI HYJIEBOU MPOBOJHUK 3TOU CETH
JOCTABJISIET B TOYKY  YCTAaHOBKM  OOOpYyJIOBaHMs  Mepefauyd  JIaHHBIX
noTeHuuan"3emnn".

Ecnu snmekrpuueckas ceTh B 3JaHMM  BbINOJAHEHAa 1o cxeme  TN-Sc
pa3feabHBIM TIPOBOJHUKOM 3aIIUTHOTO 3a3€MJICHHs, TO 3TOT (DAKT Tak ke
HEO0OXOMMO YIHUTHIBaTh. OTMETUM YTO CTOWKOCTH U30JISAIIMN 000PYI0BAHNUS B
OTHOWIEHNU TMpoBoaHMKa PE Heckombko BbIIE, 4YeM [ OPOBOAHMKA N,
MOATOMY  JiJIi  pacyeTa  HaBOJKM  0€3 YCTpOWCTB  3alllUThl  CJIEAYET
paccMaTpuBaTh KOHTYpP, OTPAHMYEHHBIA MO MPOBOJHUKY N, a MpH YCTAaHOBKE
YCTPOMCTB 3amuThl MO NpoBOAHMKY PE. DTo cBsi3aHO C Tem, 4TO pa3psaHas
LEeNb YCTPOMCTBA 3allUMThl MOJKIOYaeTcss K mnpoBoaHuky PE. Yame Bcero
KoH(purypauuu KoHTypoB 1o mnpoBogHukam N u PE coBmagaior, HO ObIBaroT
VCKJTFOYEHUS.



Pucynox 3. [liomaae KOHTypa 3J€KTPOMarHuTHOM HaBOAKU

Cneuunduxa PoE (Power Over Ethernet).

Texnonoruss  PoE  Hama  mmpokoe  NPUMEHEHHE Ui YCTPOWMCTB,
pa3MelaeMblXx BHE 3[aHUWA TaKuUX Kak, BUJIEOKAMEPHI U Pajro 00OpYyJA0BaHHE
pa3nMYHOro Kiacca. B 3TUX ciydasgX KOHTYpP JJIEKTPOMAarHUTHOM HABOJKU HE
MMEET SIBHO BBIPAXXEHHOW TI'PaHULbI CO CTOPOHBI YCTpOMCTBa, nmutaeMoro PoE.
OpHako 3mech CleayeT BCIIOMHUTH, YTO B TIOJABJISIONIEM OOJBITMHCTBE
CIy4aeB Tpo3a COMPOBOXKTAECTCS aTMOCHEpPHBIMH  OCagKaMH, a MOKpBIC
CTPOUTENbHBIE KOHCTPYKIUU SABJISIOTCS XOPOIIUM 3azemiuTerneM. VIMeHHO
yepe3 HUX IMPOUCXOJUT 3aMbIKAHHE KOHTYpA.

TpanctopmaropHan
NoACTaHLWMA

IP-ewpeckamepa

. HynesoiA nposon

HMrxexkTop PoE

Pucynox 4. Cxema noBpexxaeHuss 000py10BaHUS TOKOM JIEKTPOMArHUTHOM
HABOJKM MU ucnoyib3oBanuu texHonoruu PoE (Power Over Ethernet).



[Ipu »>TOM cnexyer uMeTh B BHAY, YTO MPHUBEICHHBIM PUCYHKOM
(Pucynoxk  4) He wucUepmbIBacTCSd MHOrooOpasue  TyTed 1 ToKa
AJIIEKTPOMArHUTHOM HaBOAKUW. Moryt OBITh MOBPEXIECHBI W 000pylIOBaHUE
nepeiadyd  JaHHbIX, Hampumep kommytatrop ¢ PoE, wu  cepBepHoe
o0opyI0BaHME, €CIU BHEIIHEee OO0OpYAOBaHUE MOJKIIOUEHO K HEMY HAIPSMYIO.
Bce 3aBucHUT OT TOro, B Kakoil equHUIIE 000PY/IOBaHUS U3 BCEX BKIIIOYEHHBIX B
CETh, U3OJISIIIUS OKAXKETCS] OTHOCUTENBHO ciabee.

OcoOeHHO TsDKenasi CUTyalMsi BO3HHUKAeT Ha OO0BEKTaX, K KOTOPBIM

JNIEKTpUYECKasi CeTh MOJBOJUTCS IO BO3IYIIHON JUHHUH 3JIEKTPONEepeIayu.
[TpOoTsKEHHOCTH TAKOM TMHUHM MOYKET COCTABIIATH COTHU U THICSYH METPOB.
B pesynbrare oOpa3yercs KOHTYp HJIEKTPOMAarHMTHOM HABOJKH C OrPOMHOM
IIOIab0. B Takux ciiydasix KpoMe yCTaHOBKH ycTpoilcTB 3amuthl Ethernet Ha
BBOJIE B 3JaHME CJEAyeT YCTaHaBIMBAaThb YCTPOMCTBA  3aIlIMTHl  OT
NepeHanpsHPKeHU  dJeKTpuyeckod  cetu. VX  pacyer BBIXOAMT 32 pamKu
HACTOSIIETO  JIOKYMEHTa, TI03TOMY MPOEKTUPOBILUKY ClIelyeT OoOpaTUThCA K
CHelUaTU3UPOBAHHBIM PYKOBOJICTBAM.

JKpaHUpyWOLIee eHCTBHE CTPOUTEIbHBIX KOHCTPYKIIMHA.

Orpaxparomue W HEeCyllue  KOHCTPYKUMM  3[aHUKA  OKa3bIBAIOT
CYILIECTBEHHOE BIIMSHHE HA PACHPOCTPAHEHHUE 3JIEKTPOMArHUTHOW BOJHBL. OTO
BJIMSIHUE BBIPAXACTCS B TMOTJIOIIEHUH JJIEKTPOMArHUTHOW SHEPTUM B TOJIIE
CTPOUTEIBHOTO MaTepuajga M B €€ OTPaKEHUHM OT METAUIMYECKOW CETKU
apMaTyphbl JKe1e300€TOHHBIX KOHCTPYKLHUH.

OTpaxkeHHE€ | TOTJIOIIEHUE DJIEKTPOMArHUTHBIX BOJH CTPOUTEIbHBIMU
KOHCTPYKIIUSIMA ~ XOPOUIIO M3YyYEHO IJIsi JEHUMETPOBBIX W CAHTUMETPOBBIX
nuana3oHoB BojaH. OpHaKo HE CYIIECTBYET JIOCTOBEPHBIX JAHHBIX 00
OCJIa0JIeHUH BOJIH JMAMa30HOB COTHU M THICAYUM METPOB, B KOTOPBIX
COCpeI0OTOYEHA OCHOBHast HEPrUs AIEKTPOMATHUTHON  HABOAKHU
rpo3oBoropaspsija. EAMHCTBEHHBIN MCTOYHUK, KOTOPBIA XOTh KaK-TO OINpEAEIIseT
aTtoT paktop - PJI 45.083-99 "PexomeHmanuu 1O OOECIEUEHHUIO CTOMKOCTU
anmapaTypHbIX KOMILJIEKCOB OOBEKTOB MPOBOJHON AJIEKTPOCBSI3U K BO3JCHCTBHUIO
nectadbmmupyomux ¢akropoB " MunuctepctBa cBsizu Poccun ot 07 pexadps
1999 roma. Ilo knaccudukamuu HaHHOTO JIOKYMEHTAa BCE KHWIBIE J0Ma U3
cOOpHOro ’Kene300eToHa OTHECEHBI K 3[JaHUSM MEePBOTO THMA ¢ KOAPPUIIUEHTOM
ociabJieHHus1 ANeKTpOMarHuTHOM HaBoaku 24 nb (250 paz). Jnsg KupHnuyHBIX
3paHuil 3T0T Ko puument npunar 4 1b (2,5 paza).
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HNcnonb3oBanue 3kpanupoBanHoro kaoeast tuna FTP, STP.

DKpaHUPOBAHHBIX KaOenu B YCIOBUSX TOPOACKOW 3aCTPOMKH CiexyeT
IPUMEHATH OYEHb OCTOPOKHO.

Bo-nepsbix. [IpsMoe noxaknrodeHwe KaOEIbHONO 3KpaHa K pa3HbIM TOYKaM
3a3eMJICHUSI MPUBOJIUT K MPOTEKAHUIO YPaBHUBAIOIIMX TOKOB udepe3 KaOeabHBIN
DKpaH.

Bo-BropbIx. TOK 371€KTPOMarHUTHOM HABOIKH, MPOTEKAIOUINI MO KaOeIbHOMY
9KpaHy MHIYLHUPYET HA CUTHAIBbHBIX MpoBoAHMKAaX C 10BOIBHO BBICOKOIO
YPOBHSI, KOTOPYI0 HEBO3MOXKHO HEHTpaiu3oBaTh 0€3 NPUMEHEHUs YCTPONCTB
3aIlUTHI.

OTkyzna oHa BO3HUKAET?

JIroboii »KkpaH He sBIsAETCS uUIeaTbHBIM. D(PGEKTUBHOCTh KaOEIHHOTO
skpaHa wu3Mmepsiercss no wmeronuke IEC 96. Jlns ouenku »ddextuBHOCTH
DKPAHUPOBAHUSI HCIOJB3YeTCS BelWurMHa 'uMmmemanc nepegauu” (transfer
impedance). Mmnenanc mepemaun (u3mepsiercss B Om/M) ompenensieTcss Kak
OTHOLIEHUE HANpPsKEHHsT HABOJUMOIO TMOJ 3KPaHOM K TOKY CHapyXu,
BBI3BABIIIEMY 3Ty HAaBOJKY [3].

Zi=UfIxL), (Ou=ar’)
L= 4

Pucynok 5. Cxema usmepeHnus "uMiieianca nepeaaun’.

TunoBoe 3HaueHue wummenanca mnepenadn coctaBmsier 20..30 mOwm/m. Takum
oOpa3zom mojn geiictBuem Toka 10KA B kabGene amuuoit 100 merpoB Oymer
Hasenena 2/1C 20000...30000 Boapt !!!

OueHp yacTo Bo3HUKaET Borpoc: "HyxHO i1 3a3emMiiaTh KaOeIbHBINA KpaH U €ClIn
JIa, TO HY)XKHO JIU JenaTh 3To ¢ obomx koHroB?"  IlpuBeneHHbIE HIXKE
U3MEpPEHUs  YpPOBHA TOMEX TpU TIOMOIIM  ocImuiorpadga  HariIsgHO
WLTIOCTPUPYIOT OTBET Ha 3TOT BOMPOC.
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Cxema usmepeHus OcuumiorpaMma noMexu

Pucynoxk 6. Ha a3Tom prcyHKe BUAHO, YTO HEMOAKITIOYCHHBIN KaOeTbHbIN
JKpaH HAYETO HE SKPAHHUPYET.

Cxema usmepeHus OcuumiorpaMma noMexu

__':-"rr.._-

PucyHnoxk 7. DkpaH, 3a36MJICHHBIN TOJIBKO C OJIHOM CTOPOHBI, XOTSI U HEUTPAIU3yeT
HABOJKY Ha CTOPOHE 3a3€MIJICHHUs, 3a4TO MHOTOKPAaTHO YBEJIMYUBACT €€ Ha
IIPOTUBOIIOJIOKHONU CTOPOHE.

Takum  0o0pa3oM, 00s3aTeIbHBIM  YCJIOBHEM  MPaBUJIBHONW  pabOTHI

Ka0eNpHOTO JKpaHa SBJSETCS €ro 3a3eMJeHUuEe ¢ OOOMX KOHIIOB, U 3/IECh MbI
CHOBA ynupaemMcsl B Ipo0iieMy BOSHUKHOBEHHU S YPaBHUBAIOIIKUX TOKOB.
Kpome Toro, pabora xabGenbHOro 3KpaHa B YCIOBUSAX TI'PO30BOM HABOJKU, Kak
Mbl BUJEIU BbILIE, UMEET CHeUPUUECKUN XapaKTep T.K. SKpaH SBJISETCS YaCThIO
OTPOMHOI'0 3aMKHYTOIO KOHTypa M, B PE3yJbTare, OYEHb IUIOXO SKPAHUPYET
CaMbIil OTTaCHBIN AeCTaOUITM3UPYIONTUH (aKTOP —dJIEKTPOMArHUTHYIO HaBOJIKY.
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CymecTByeT eme oaHa TNpuduHa, crnenuduueckas s cereir Eterhnet,
KOTOpasi OrpaHUYMBAECT NPUMEHEHUE HKpPAaHUPOBaHHBIX Kabenel. Jleno B ToM
4TO CcUMMETpuYHas cxeMorexHuka wuHTepdeiica Ethernet 10/100/1000BASE-T
TpeOyeT  HajauuMs  CHEUUAJbHBIX  CUMMETPUPYIONIMX  YCTPOWCTB  JJis
NOJAKIIOYeHUs] KabenbHOro skpana. llpu ux orcyrcTBUM OOOpyAoBaHHE OyneT
noBpexieHo. [lopoOHO MexaHU3M MOBPEXKACHUS O0OpYAOBAHUS HEMPABUIHLHO
3a3€MJICHHBIM KaOEJIbHBIM SKPAHOM PACCMOTPEH 3/IECh:
http://www.exergia.info/Lightning/lightning1.htm

B cuny npuHUOMNUaIbHOW HEBO3MOKHOCTH CXEMOTEXHUYECKU MPaBUIBHO
INOAKJIIOYNATh 3KpPaH K YCTPOMCTBY 3allMThI, LEJBIA DL YCTPOMCTB HE HUMEET
Takoro mnonakioueHus. Ho paxkxe B Tex yCTpOWCTBAaX, KOTOPBIE JOIMYCKalOT
UCIIOJIb30BaHNE Ka0eIbHOTO HKpaHa ero MOJIKITIOYEHHE co3zaer
JIOTIOJIHUTEIBHYI0 HArpy3ky Ha YCTPOWCTBO 3alllUThl, T.K. MPU OJUHAKOBOM
HaBeJleHHOM Ha kabenb DJIC, Tok dyepe3 3kpaH OyeT BhIIIE B CHILY €I0 MEHBIIEr0
COMNPOTHUBIICHUS MO CPABHEHUIO C KaOEIbHBIMU KUJIAMHU.

AccopTuMeHT cpeacTB 3amuThl ceTed Ethernet.

B snektpoTexHuke CyIIecTByeT BCEro JBa Crocoda 3amuThl  OT
BO3JICHCTBHSI HEXKEJIATEJbHbIX HANPSIKEHUW - 3TO 3aMbIKAHHE UM HW30JSALUS.
Harnsanuelii npuMep: Opexae 4eM NPUCTYNUTh K paboTe Ha BHICOKOBOJIBTHOM
JUHUM  DJJIEKTPOIlepeayd  yCTAHABIMBAIOT  M3OJIMPYIOLIME  HAKIAIKU B
KOMMYTAllMOHHOM aIIlapaTe M IEPEHOCHOE 3a3€MJICHHUE Ha TOKOIPOBOISILNE
IMIMHBI. AHAQJOTHYHBIM 00pa3oM OCYILECTBISETCS 3allUTa 00OPYJOBaHUS CETH
Ethernet:

M304s1iMs1 — yCTAaHOBKA YCTPOWCTB, MMEIOIIUX BBICOKYIO CTOMKOCTH H3OJIALAU
B JMana3oHE 4YacTOT JJIEKTPOMAarHUTHOM HABOAKU M HU3KOE CONPOTHUBIICHUE B
nuanaszone paboumnx gactot Ethernet.

3amMbIkaHue — CO3JaHHe IMyTH JJI1 TOKa 3JIEKTPOMArHUTHOM HABOAKH B 00X0.
o0opyIoBaHUs TIEpenadn JTaHHBIX.

Ha pucynkax Pucynok 8 u PucyHok 9 mpencraBieHbl WITIOCTPALIMM 3THX
Croco0OB 3alTUThI, MPUMEHUTENHHO K cetrn Ethernet.

13



YCTPOWUCTBO YCTPOWACTBO
SALLMTBI SALMTHI

| %7—DVDTW

TOK SNEKTPOMAMHMTHOW HABOKW

PucyHok 8. 3aMblkaHUE TOKA AJIEKTPOMAarHUTHOW HABOJKHU YEPE3
YCTPOMCTBA 3aIMUTHI

YCTPOWUCTBO YCTPOWMCTBO
SALNTEI SAWNTEI

e,

wmy,  _eeie dfessssssasass

Pucynok 9. M3onsuusa onacuoit IC yCTpOCTBOM 3aIUTHI.
TOK HaBOJKHU PaBEH HYJIIO.

B Ta6numna 1 mpuBeneHa kiaccudukaius ycTpoHCTB 3amuThl. Clemyer
00paTuTh BHUMaHME, 4TO yCcTpoicTBO PI'6 He obecreunBaeT 3amuTy KabeabpHOTO
CErMEHTa OT DJIEKTPOCTATHUECKONU HABOJIKH, IIOATOMY €0 HEOOXOIMMO TTPUMEHSIThH
TOJIBKO COBMECTHO C IPYTHMH YCTPOMCTBAMHU.
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Tabnuna 1. Knaccuduxaius ycTpoicTB 3aIUThI.

OBnacts KoMCTpYKTHEHBIE MpwHLMn Crenesb CTOAKOCTIA He#Tpanuaauua MogknyeHue
NpUMEHEH A OCODEHHOCTH paboTbl K TOKaM SNEKTPOCTaTHYECHON KabenbHoro
ANEKTPOMArHUTHOA HABOAKK IKpaHa
HABOKH
Pr4 Fast Ethemet Monynpoaon- 3aAMBIKAHWE Huakan Oa HeTt
HWKDBOE
PT4PoE Fast Ethemet Mognepxka 3aMbIKaHWE Bricokan Oa Het
TexHonomum PoE
PT4GPoE | Gigabit Ethemet Mognepsxa 3aAMbIKAHWE Bricokan Oa Het
TexHonorum PoE
PS5 Fast Ethemet TpaHcgropMaTopHan 3aAMBIKEHWE + Bricokan Oa ECTb
paseA3ka Maonauwa
PT5G Gigabit Ethemet | Tpawcdiopmaropwan 3aAMBIKAHWE + Bricokan Oa EcTh
paseA3ka Haanauwa
PG Fast Ethemet BricOKOBONLTHAA MaonAuma 15000 soneT Het Het
TpaHchopMaTopHan
pa3BA3ka

Jnsg  Kaxaoro kKinacca YCTPOWCTB 3allTBl HMMEETCS HECKOJBKO MOJENIEN |
monupukarmii. [lomHBI MOAENBHBIA P  YCTPOWCTB 3allUTHl MPEICTABICH
3aeck: Www.info-sys.ru. OCHOBHBIE TEXHHUYECKHE MapaMeTphl MPEACTABICHBI B
IIPUIIOKEHUH b.

IIpumepsbl pacyeTos.

IIpumep Nel.

Jano: JIByxnoabe3gHbll 9-TU STaXHBIA JOM U3 COOPHOTO KeJIe300eToHa.
Paccrostaue no Ommxkaiimero noma 100 merpo. OOopynoBaHuE YCTaHOBJICHO B
OpeTU(PTOBBIX YEPJAUYHBIX IMOMEIICHUAX. MeXnoabe3qHbl Kalenb HaTSHYT
Ha TpyOOCTOMKax Ha BBICOTE 2 METpa HaJ Kpeleld. PaccrosHue Mexnmy
TpyOocToiikamu 12 MeTpos.

ONeKTponuTaHue OOOPYJAOBaHMSI  BBIOJHEHO OT OJTaXHBIX IIUTKOB B
COOTBETCTBYIOILUX MOAbE3/1AX.

Heboxo0umo: nono0OpaTh KOHPUTYpaALUIO YCTPONCTB 3aIUTHI Il 000PYI0BAHUS
rnepenayu JaHHbIX Ethernet.

Pemenue.

IIpexne Bcero BbIICHSEM pa3MmemieHue BPY wu  mapuipyt mnpoxiaaku
ANEKTPUUYECKUX KaOeIel K 3TaKHBIM IIUTKaM.

Jomyctum, uto BPY ycranaBiieHO B IEpBOM MOBE3/E, a KAOCIUK CHIIOBBIM
CTOSIKaM IOABE3I0B NOAXOAAT Yepe3 mnonasBan jAoma. Jlamee paccUMThIBaeM
IJIOIAb KOHTYPA JIEKTPOMArHuTHOM HABOJKH IO CXEME:
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Pucynok 10. Mnmoctpanus k pacuety npumep Ne 1

KoHTyp cocTouT U3 AByx4acTei:
- TepBasl YacTh HAXOJIUTCS BHE 3/1aHUs U orpaHudeHa kadenem Ethernetu xpbimeit
noMma. [lnomans 3Toi 4acTu KOHTYpa COCTaBiIsieT: 2 M X 12 M = 24 KB.M;
- BTOpas 4acTh HAXOJMTCSI BHYTPU 3/IaHUSI U OrPAHUYEHA JJICKTPUUYECKUMU
kabemsimu. [Inomaas BTopoit yactu KoHTypa coctaBiseT: 30 mx 18 m/ 250 = 2,16
KB.M, TJ€:
30 M —BbBICOTa YCTAHOBKH SIIIMKOB C 000PYAOBAHUEM;
18 M —paccTosiHue MEeXy MOABbE3THBIMUA CUJIOBBIMU CTOSIKAMU,
250 —xo3durineHT ocnabiaeHus AIEKTPOMArHUTHOM HaBOJIKH;

Takum 06pa3om oO1mast rIoaasr KOHTypa cocTaBuT: 24 +2,16 = 26,16 kB.M
I[To Tabmune 2  (I[Ipunmoxenue A) onpenensem  Benuuuny  OJIC
AJIIEKTPOMArHUTHOM HABOJKH HCXOJli M3 PACCUUTAHHOM MIIONIAAM KOHTYypa U
paccrosHus a0 Onmmxkaimero goMa (100 metpoB). [Toxyuaem 3267 BoJIbT. DTO
3HAQYEHHE HAMHOTO MEHbIIE MAaKCUMaJbHO JOMYCTUMOW BEIMYMUHBI JJIA
yctpoiictBa PI'6, moaToMy MBI MOXeEM BBIOpaTh JIOO0YI0 KOH(PUTYpAIUIO
YCTPOMCTB 3allIUTHI.
Bapuant 1. PI'5+PI'5 — naubosiee mpeanoyTUTENbHBI BapuaHT, KOTOPBIA HE
MMEET OrPAaHUYCHHM 110 DHEPrUM OTBOAUMOM DJIEKTPOMATrHUTHOW HABOIKH.
MakcumanbHas ckopoctb oomena 100 Mout/C (Fast Ethernet).

Bapuant 2. PI'5G+PI'5G —ananoruuen Bapuanty 1, HO paboTtaeT Ha CKOPOCTH 0
1 I'out/C.
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Bapuantr 3. PI'5S+PI'6  —wucnons3yeM B TOM ciydae, €CIU OTCYTCTBYET
BO3MOYKHOCTh HAJIe)KHOTO MOJKIOUEHUS K NMpoBoAHUKY PE Ha ogHOM M3 KOHIIOB
3amuIaeMoro kaoems. YcrpoictBo PI'5 B 3TOM citydae BBIMOJIHSIET 3aIIUTY
000pyI0BaHUSA OT AJIEKTPOCTATUYECKON HABOJAKU IPO30BOTO OOJIaKa.

Bapuanr 4. PI4+PI'6 — ucnois3dyeM B TOM Cllydae €ClIM  KpOMeE
MEXMOAbE3AHON KaOEIpbHOM NEpEeMbIYKM HEOOXOAMMO 3alllUTUTh  OOJIbLIOE
KOJIMYECTBO Apyrux (Hampumep aOOHEHTCKUX) Kabened. MHoromopToBoe
ycrpoiictBo PI'4 nMmeeTr KOMIAKTHBIA KOHCTPYKTMB. B 1maHHOM ciyyae ero
3aa4a — HeUTpaTu3alus AIEeKTPOCTATUYECKON HaBOAKHU TPO30BOIo o0JaKa.

IIpumep Ne 2.

Jano: JIByxnogbe3aHbIM S-TH OSTAXKHBIM KUPOWYHBIA JIOM. PaccrosiHue 10
ommxkaiiiero aoma 50 MeTpoB.

OO6opy0BaHWE YCTAHOBJIEHO Ha JISCTHUYHBIX ILIOIIAJKAX MEXTY YETBEPTHIM U
MATBIM dTakaMu. MexXnoabe3IHbIN Kalbeab MpoJIoKeH Ha mapariere mo Qacamy
34aHusl Ha BbIcOTEe 16 MeTpoB. PaccrosHue mexnay noabe3namMud 18 MeTpos.
DJIeKTpoNUTaHue  OO0OpYJOBAaHUSI  BBIOJHEHOOT  JTAXKHBIX  IIUTKOB B
COOTBETCTBYIOIIMX MOIBE3AX.

Heb6xo0umo: nonodpath KOHOUTYpPAIUIO YCTPOUCTB 3aIUTHI 1T 000PYI0BaAHHUS
nepenaun qaHHbix Ethernet.

Pemennue.

[Ipexne Bcero BbIiCHAEM pasMmemienne BPY wu  mapmpyr npoknaaku
IIEKTPUYECKUX KaOeiel K 3TaKHBIM IIUTKaM.

Homyctum, dro BPY ycTraHaBieHO B IIOKOJBHOM 3JTaX€ PAIOM C IEPBBIM
NOABE3I0M, a Kabelmu K CHIIOBBIM CTOSIKaM MOABE30B MOAXOMAIT Yepe3 MoaBall
noma. Jlanee paccuuThiBaeM IUIOIIAb KOHTYpa 3JIEKTPOMArHUTHOW HABOJKH IIO
cXeMme:

H B B BHHB
H B BHBEHBEHB
H BH B B BHE

HEEBEEBEHBHB
HEBHBHEBEB

Pucynok 11. Unnroctpanus k pacuery npumep Ne 2
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[1;momaab KOHTypa COCTaBUT:

(16-0,5)x 18x1,2/2,5=133,92 kB.M, r1¢€:

16 — BbICOTa TIpOKIaAKK Kabems o daccamy;

0,5 — BbICOTa MPOKJIAJIKH PICKTPUUECKUX Kabeel B IIOKOJIBLHOM ITaXKe;

18 — paccTrositHuEe MEXKIY CUIIOBBIMH MOBE3THBIMU CTOSKAMU;

1,2— moBBIIAIONUN KOIPPUITUCHT, YUIUTHIBAIONINA TOTIOJHUTEIBHBIC TIOMIAIH,
oOpa3yrommecss Tpu HEOPTOTO -HATBHOW Tpokiaake kabeneil. BriOmpaercs Ha
YCMOTPEHHE NPOEKTUPOBIIMKA. ITOT KO3()PHUIMEHT MOXKHO paccMaTpUBATH
TaKKe Kak Ko3((pUireHT 3amaca NpOYHOCTH CUCTEMBI 3aILIUTHI.

2,5 —x03¢dUnueHT ocinabaeHus ANEKTPOMArHUTHON HABOJIKHY;

[lo Ttabmuue 2 (IIpunoxenue A) onpenensiem Benuuuny OJ[C
AJEKTPOMArHUTHOM HABOJKM MCXOAS W3 PACCUMTAHHOW IUIONIAAY KOHTypa WU
paccrosHus Ao Onmxaimiero goMa (50 metpo). [Tonydaem 33929 Bosibt. D10
3HAQYEHHE HAMHOrO OOJbIIE€ MAKCUMaJIbHO JIOMYCTUMOW BEJIUYWHBI  JIA
ycTporictBa PI'6, mo3ToMy BCe BapuaHThl C HCIOJIb30BaHUEM YCTpoucTB PI'6
MIPUMEHATHCA HE MOTYT. Tak ’ke He MOTyT MPUMEHSThCS ycTpoiicTBa PI'4 B cuity
UX HU3KOM CTOMKOCTH K TOKaM 3JIEKTPOMArHUTHOWMHABOIKHU.

Bapuant 1. PI'5+PI'5 —MakcumanbHas ckopocth ooMena g0 100 Mout/C (Fast
Ethernet).

Bapuant 2. PI'5G+PI'5G —ananoruuen Bapuanty 1, HO paboTtaeT Ha CKOPOCTH 0
1 I'out/C (Gigabit Ethernet).

PexoMmenaganumn.

Pexomenmauuss 1. 13 pucynkoB Pucynok 8 um Pucynoxk 9 BumgHO, 4TO
YCTPOMCTBA 3alIUTHI JOKHBI 00S3aTEIbHO YCTAHABIMBATHCS € OOOMX KOHIIOB
3alIMIIAaeMoro kabens. YCTaHOBKa YCTpOWMCTBAa 3alIUThl TOJBKO HA OJHOM
KOHIIE TPUBOJIUT K TOMYy 4uTOBCS DJIC 31IE€KTpOMAarHUTHOW HABOJKH OKa3bIBAETCA
MPWIOKEHHOW K HE3aIMIIEHHOMY OOOpPYIOBAaHUIO, YTO TapaHTUPYET €ro
MOBPEKICHUE.

Pexomenganusi 2. CoBMecTHO ¢ ycTpoiictBamu 3amuThl PI'6  o0s3arenbHO
JOJDKHBI  IIPUMEHSATBCA ~ YCTPOWCTBA, HEUTPAIM3YIOIIME DJIEKTPOCTATHYECKYIO
HaBOJIKY I'pO30BOro obisiaka. B mpoTuBHOM citydae 00OpyIOBaHUE MOXKET OBITH
MOBPEXKIEHO, Jaxke eciau ycrpoiictBa PI'6 ycraHoOBieHbI Ha OOOWMX KOHIIAX
3aIUIIAEMOr0 Kabes.

Pexomenpanusa 3. [IpaBuibHOe pasMmenieHue OOOpYAOBaHHUS W ONTHUMAalbHbIC

MapuipyThl TMPOKJIAAKK Kabeneil MOTryT 3HAUUTENBHO CHU3UTH YpPOBEHb
HaBoauMoit OJIC W TO3BOJAIOT HCIIOJIB30BaTh 0oJjiee IIMPOKUM  CHEKTP
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YCTPOMCTB 3alUThl, a WHOI/JA MO3BOJSIOT M COBCEM OTKAa3aThCAd OT 3alIUTHI.
Eciu B cnyudae, paccMoTpeHHOM B npuMmepe Ne 2 nepeHecTu o0opyAoBaHUE Ha
IUIOLIAJKUA MEXIY BTOPBIM U TPETHUM 3TaKaMHM, a KaOesb MpOJIOKUTh N0 (acamy
MEXIy TMEpPBbIM U BTOpPHIM 3Takamu (cM. Pucynok 12), TOo miomaas KOHTypa
COCTaBUT OKOJIO 26 KB.M, a YPOBEHb DJEKTPOMArHUTHOW HABOJKHU MPUMEPHO
6600 BoOJIBT. DTO TO3BOJSET MCIIOJB30BATh BECh CIEKTP YCTPOMCTB 3aIUTHI B
Pa3IMYHBIX COUETAHUSX.

Pucynok 12. YMeHbpLI€HNE TIIOMAAN KOHTYpa HABOAKU IIPU U3MEHEHU
MalIpyTa MpOKJIaIKu KaOes.

Ecnu ke B paccMoTpeHHOM npuMepe Ne 2 U3MEHUTh CXeMY AJIEKTPOIUTAHMS
000pyI0BaHusA, MPOJIOKHUB Kalelb SJIEKTPONUTAHUS  MHapajUleibHO  Kalemto
Ethernet mo ¢dacany 3maHus, TO 3TO CHHU3MUT IUIOLIAAL KOHTypa e€lle Ha
NOPSJIOK M TO3BOJMUT MCIOJIB30BATH JUIsSl 3alIUTHl B TOM YHUCJE camblid "nerkuit"
Bapuant PI'4+PI'4.

Pucynok 13. YMeHnbIeH1e miom@aan KOHTypa Ipyu U3MEHEHUU CXEMBI
AIIEKTPONUTAHUS 000PYIOBAHUS
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Pexomenpanusa 4. Ilpu [IPOEKTUPOBAHUU CXEMBI 3JIEKTPOIUTAHUA
o0opynoBaHuss ¢ InpuMmMeHeHueM cucteMmbl 3asemiieHuss TN-C-S cnenyer
YYHUTBIBATh  BO3MOXXKHOCTb  BO3HMKHOBEHMsI HEIUTATHBIX cUTyauud. Tak,
HaIlpUMED, MOBPEXKIACHUE HYJIEBOIO IPOBOJA HEPEAKO IPOMCXOAUT B JOMaXx,
UMEIOLIMX NPEKIOHHBIH Bo3pacT. Eciu anexkTponuTanue o000pyAOBaHHSA B
TaKOM JIOME€ BBIIIOJIHEHO OT J3TaXHBIX IUTKOB o cxeme TN-C-S, To
NIOBPEXKJICHUE HYJIEBOIO INPOBOJHMKA B OJHOM U3 IIOABE3N0B IPUBOJUT K
Tomy uto Kabenb Ethernet BMecte c ycTpoiicTBamMu 3aIlMThl CTAHOBUTCS YaCThIO
HPHEPrOyCTaHOBKM 3/aHMS, U Y€pe3 HUX HAUMHAET T€Yb TOK HYJEBOM LIMHBI (CM.
Pucynox 14) . DTO NpUBOIUT K MOBPEXKACHUID  YCTPOMCTB 3amuThl. g
NPENOTBpPALIEHUSI MOJOOHBIX CUTYyallui CIEeIyeT MPUMEHSATH CXeMy
ANIEKTPOCHAOKEHHSI, TPU KOTOPOW MOJKIIOYEHHE K AJIEKTPOCETH 3JaHUS
BBIIIOJIHAETCSI B OJHOM TOYKE, YTO TapaHTUPYET OTCYTCTBUE YPABHUBAIOIIMX
TOKOB AK€ IPU IMOBPEKACHUAX B DIEKTPOCETH.

1-W NOOLEZN 24 NOOLE3N
NOTPEEMTENM

P s P2

PE

Pucynok 14. [Iporekanue Toka npH MOBPEXKACHUHN HYJIEBOTO
ITPOBOJHUKA.

Pexomenpauus S. Hepenko BO3HMKAaeT cUTyalus, KOTJa B IOMEILICHHUH, TJIE
YCTaHOBJIEHO 3amuiaeMoe  000pyaoBaHue nepegayu JAHHBIX,
AJEKTPONpPOBOAKAa BhiMoNHEHa 1o cxeme TN-C, T1.e. mnpoBogHuk PE
OTCYTCTBYET. B 3TuMX ciydasx MNpPOEKTHPOBIIMK BBIHYXKIEH IPUMEHSATH
yctporictBa PI'6. Ilpu uX mNpUMEHEHHH CJIEAYEeT MHOMHUTh, UTO 3T YCTPOMCTBA
UMEIOT OrPAaHUYEHHYI0 CTOMKOCTb, M CJeAyeT u30eraTb NPUMEHEHHUS 3THX
YCTPOMCTB B TOTPAHUYHBIX YCIOBHUSAX, KOIJAa BO3MOXHbIA YypoBeHb OJ/[C
3JIEKTPOMArHUTHOW HABOJKH MPUOJIMKACTCS K TMpeAeNy CTOMKOCTH YCTPOMCTBA.
B caywae mpobGos w30mSIMM B YCTPOMCTBE  3amIUTHI, 00OPYIOBaHUE
TrapaHTUPOBAHHO IIOJIYYUT TSDKEIbIE MOBPEXKICHUSA M, CKOPEE BCEro, OKaXETCsS
HEPEMOHTOIIPUTOTHBIM.

Pexomenpanusa 6. Vcmons30Bath KaOeTbHBIM SKpaH KaK CPEACTBO 3AIMHUTHI OT
I'PO30BBIX HABOJOK CIIEYEeT TOJBKO B TeX ClydasX, KOrja MOKHO 00ecneuuTb
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€ro HAJeKHOE 3a3eMJICHME TMPU OTCYTCTBUM YPABHUBAIOIIMX TOKOB, a
pacyeTHble YpPOBHU DIIEKTPOMArHUTHOM H DJIEKTPOCTATUYECKOM HABOJKU HE
npesimaoT 2000...3000 BosbT. BO BCEX OCTANBHBIX CiIydasX B YCIOBHSX
NPUMEHEHUSI YCTPOMCTB 3alllUThl HKCIOJIB30BAHHWE HKPAHUPOBAHHOTO Kabens
OPUBOAUT TOJBKO K VYAOPOKaHUIO TIpoekTa. [Ipm 3TOM ypoBEHb 3alIUThI
o0opyIoBaHUsl Tepeaayd JAaHHBIX HE TOJbKO HE TOBBIIIAETCA, HO U JIaXKe
HEMHOT'O CHUKAETCS 110 CPABHEHMIO C UCTIOJIb30BaHUEM HEIKPAHUPOBAHHOTO
kKa0emnsi W3-3a TOBBIICHHONW HArpy3KH Ha YCTPOWCTBA 3alUTHl M3-3a MEHBIIETO
OMHUYECKOT0 CONPOTHUBIICHHUS H3KpaHa MO CPAaBHEHUIO C COMNPOTHUBJICHUEM
KaOeTbHBIX KU,

Pexomenganusi 7. [lpm MOHTake yCTPOMCTB 3aliuUThl sl 0OOPYIOBaHMS,
ucnosp3yroriero  Texaojoruto  PoE  (Power Over Ethernet), ouens wacto
HEBO3MOKHO HAalTH B MECTE YCTAaHOBKU KaKOH-IMOO 3a3eMiuTenb. B aToM ciyyae
ClelyeT IMOMHHUTb, YTO ONACHOCTh A1 OOOpYAOBaHHS IPEACTABISET HE caM
BBICOKMM TMOTEHUUaJl TIPO30BOM HABOJAKH, a PA3HOCTb IOTEHLIMAJIOB MEXKIY
KOMIIOHEHTaMu 000pyJoBaHMs. [J1aBHas 3ajaya COCTOMT B ypaBHUBAaHWUU
NOTEHLMAJIOB 3THUX KOMIIOHEHTOB 3a CYET CO3JaHUM NYTH JUIsl T'PO30BOU
HaBOJKHM, MHUHyd oOopynoBaHue. T.K. 3aMblkaHH€ KOHTypa HaBOJKHU
IPOUCXOAUT 4Yepe3 CTPOUTENIbHbIE KOHCTPYKIMHM, Ha KOTOPBIX pPa3MELIECHO
o0opy/noBaHHWE, TO HMMEHHO HX M HEOOXOJAMMO UCIOJIB30BaTh B KadyecTBE
3a3eMyIuTeNsl. BeToH BisieTCsl XOPOIIMM MPOBOJHUKOM, a aTMOC(HEPHBIE OCAIIKH,
KOTOpbIE OOBIYHO COINPOBOXAAIOT TpPO3y, emie Ooiblie YBEIHUYHUBAIOT  €ro
npoBOAMMOCTh. OTHOCHUTENBHO BBICOKOE OMHYECKOE COIMNPOTHUBIECHUE TaKOTrO
3a3eMJIUTEIS oOneryaer paboOTy YCTPOMCTB 3alIMTHI, YMEHbILIAs TOK
AIEKTPOMArHUTHOW HABOJIKU.

VY CTpOHCTBO 3alllUThl YCTAHABIMBAETCS KaK MOXHO OJIMKE K 3alUIIAEMOMY
00Opy/IOBaHUIO, a pa3psaHas LEeNb YCTPONCTBA 3alllUThl IOAKIIOYAETCS K
CTPOUTENIbHOM KOHCTpykuuu. Ilpm 3TOoM ciegyeT NOpUHATH MeEpbl IO
00ECIEYeHUI0  HAJIeKHOW  METaUIOCBSI3M  MEXKIY BCEMHU KOMIIOHEHTAMHU
MOHT@XHOIO y3Ja T.K. PAa3sHOCTb IOTEHLMAJIOB MEXAY HUMHU IOJ AECUCTBUEM
TOKOB pPAaCTEKaHHs MOXKET OKa3aTbCsl JOCTATOYHOM JUIsl  HOBPEXKACHUSA
000py10BaHUS.
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YKa3aHud 110 IPUMEHEHHUI0 YCTPOMCTB 3aIUUTHI ceTei
Ethernet nyis1t HEKOTOPBIX BAPUAHTOB Pa3MellCHU S
000py10BaHUS

VYcranoBka o0OOpynOBaHUSI BHE IOMEIICHHWN Bceraa TpeOyeT NpUHATUA
Mep, TMPEAOTBPAIAIONINX €ro MOBPEXKICHHE OT aTMOC(hEepHOM T'pPO30BOM
aKTUBHOCTH. B mopaBmsitoriemM OOJIBIIMHCTBE CIIy4aeB B MECTax YCTAHOBKHU
000pyI0BaHUs OTCYTCTBYIOT 3a3eMJISIONIME YCTpPOWMCTBAa, W  OTO  BbI3BIBAET
MHOKECTBO BOIIPOCOB y MOHTQXHOTO M JKCIUTyaTUPYIOLIErO IEPCOHAA.

AHanu3 MOKa3bIBaeT, YTO B Cllyyae MNUTaHUS OOOPYJOBaHUS MO Kabeiro
Ethernet (texnonorust PoE) onmacHoe HampsikeHue TMpuU TPO30BOM  paspsiiie
BO3HMKaeT Mexay KabOenem Ethernet u  cTpouTenbHONW KOHCTpYKIMEH, Ha
KOTOpOM  yCTaHOBJEHO 3TO  oOopyaoBanue.  CremoBaTenbHO, — 3ajaya
yCTPOMCTBA 3allUTBl COCTOMT B YpPaBHUBAaHUU TMOTCHIMAIOB Kabens u
CTPOUTEIBHOM  KOHCTpyKuuu. M3  3TOrO  ciexyer  UCXOOUTh  IpHU
KOHCTPYHMPOBAaHUU MOHTQKHBIX Y3JIOB OOOPYJOBaHMSI B Pa3IUYHBIX YCIOBHSX.
Oco0oe BHHMMaHHE CIEAyeT YIEHSITh OOECHEUEHHI0  HAJAEKHOTO  KOHTAKTa
IPOBOJHUKA pa3psAOHOM LENH YCTPOMCTBA 3aIUUTBl M KOHCTPYKTUBHOIO
JJIEMEHTAa MOHTAKHOTO y37da, K KOTOPOMY BBIIOJHSETCS NOAKIIOYEHHE. OTOT
KOHTAaKT HE JIOJDKEH JIerpagupoBaTh BO BPEMEHHU MOJ JACUCTBUEM aTMOC(EpPHBIX
YCIIOBUU.

3ammTa 000py10BaHMSI HA METAJLUIMYECKOM omope.

Merannuyeckasi omopa SBJISIETCA €CTECTBEHHBIM 3a3zemiintesieM. B »Tom
CIydyae BCE€ YTO HYXHO JUIsi 3allUThl 00OpPYJIOBAHHSI—3TO BBIOPATh MECTO
NOJAKJIIOYEHUS, KOTOPOE 00ECIeUUT HAJCKHYI0 METAIIOCBA3h ¢ ee TejaoM. Ho ata
npoctas 3ajadya OOBIYHO OCJIOXKHSETCS TEM, YTO CJIOM KpPacKM HE TIO3BOJIIET
clenarb 3TO B JIOOOM yJOOHOM MecTe, a VyAaJleHHe Kpacku NpHUBEAET K
OBICTPOM JerpajalMd COEIWHEHHUS] B pe3yJbTaTe OKHUCICHHUS MECTa KOHTAKTa.
DTy npobiemMy NpUAeTCs pelaTh KKl pa3 Ha MecTe.

B moboM cimydae i 3amMThl  00OpYJIOBaHUS —HEOOXOJIMMO  HAJEKHO
NOAKJIIOYUTH Pa3pAIHYIO II€Mb YCTPONCTBA 3aIUTHI K TEJTy OMOPHI.

3amura 000py10BaHUA HA KeJI1e300€TOHHOM onope.

beton siBrsieTcs nmpeKkpacHbIM MPOBOJHUKOM B CHITY BBICOKOTO COJIEpKAHUS
BJard W CBOOOAHBIX MOHOB B Macce OeroHa. Hammuume  Meramuimueckon
apMaTypbl emie OoJjiee MOBBIIAET MPOBOJAUMOCTh KOHCTpyKuuu. He mapom
[IYD ortHOCMT mOMeNIeHHs] ¢ OCTOHHBIM TMOJOM K [OMEUICHUSIM C
MOBBIMICHHOW  OmacHOCThIO.  [loaToMy 0COOBIX TpoOJEM C ypaBHHUBaAaHUEM
MOTEHIIUAJIOB Ka0essi 1 OETOHHOM OMOPhI HE BO3HUKAET.
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MoHTaxx 000pyJOBaHUS Ha ONOPE BBHIMIOIHAETCS B  OOJBIIMHCTBE
CIy4yaeB C NPUMEHEHHUEM MOHTAXKHOW JIEHTBl W3 HEP)KABEIOWIEH CTalH, C
MOMOIIbIO KOTOPOM KPOHIITEHH JIsi 00OpYIOBAaHMSI KPEMHUTCS K Omope. JTa
JeHTa oOecleurnBaeT HAAECKHYI0 METAJIOCBS3b C OETOHHOM KOHCTpPYKIHUEH
(0cOOEHHO TIpH BHITIAJICHUH OCAJIKOB).

KpoHnmTeitH U3 OUMHKOBAaHHOW CTalM WM HHOTO MeTaula (aJTrOMUHUMA,
JaTyHb)  MMEET  HAJEXKHbId  KOHTAKT C MOHTQXHOH JIEHTOW, IMO3TOMY
MOIKJTFOYCHHE PAa3PSTHOMN TIENMU YCTPOMCTBA 3alTUTHI K KPOHIIITEHHY 00ecrednBaeT
HAJCKHYIO 3alIUTy o0OpyaoBaHHs. Xyke OOCTOMT Jelo, €Clid KPOHIITEWH
KpamieHblii. B 3TOoM cioyyae HEoOXOIMMO MPENyCMOTPETh CHELHMATbHBIN
KOHCTPYKTUBHBIM  JJIEMEHT, KOTOPBIM  NO3BOJUT  MOAKIIOYUTH  IIPOBOJ
YCTPOMCTBA 3aILMTBI HEMOCPEACTBEHHO K MOHTAKHOM JIEHTE.

Ecnn Ha omope mpucyTCTBYET NOBTOPHBIM 3a3€MIIMTEND, TO MOAKIIOYCHUE
BBIMIOJIHACTCS K 3a3eMJBIolIeMy CIycky.  Jlnsg  Takoro  MOJKIIFOYEHUS
CYILIECTBYIOT crienuanbHas (ypHutypa. Ecim Ha omope OTCyTCTBYET
3a3eMIIIOINNA CIYCK, HO HA OMOPE MMEETCSA CHEUUAIbHBIA apMaTypHbIA BBITYCK
JU1S1 TOBTOPHOTO 3a3€MJIUTENISA, TO OJKIIOUEHHUE BBIMOJIHIETCS K HEMY

Buaeokamepa Buaeokamepa

BeToxHan onopa BeToHHan onopa

—

YeTpofcTEO 3a1WMTH YCTpORCTBO 33LWMTHI

ens Ethemet MoxTamHan neHTa Kabene Ethermet

Gl
cd
Crnycx 3338MNATENR
[ o- \ .

MoHTamHaA nexTa

Pucynok 15. 3amuTa o00opy/10BaHusl yCTaHOBJIEHHOTO Ha OETOHHOMN OIOpE.

3amuTa 000py10BaHMSI HA JIePEBAHHON omope.

HepeBsinHas onopa o0J1a1aeT MPEKPaCHON TUAIEKTPUUECKON CTOMKOCTBIO U
eciu Obl HE 0CaJIKM, KOTOPbIe 0OBIYHO COTIPOBOXK/IAIOT TPO3Y, TO B OOJIBIIMHCTBE
city4yaeB He TpeOoBaoch Obl BOOOIIE MPUHUMATh KaKHe-IM0O0 MEpHI 1O 3aIlUTe
obopynoBanusi. Ho, k coxkaneHuto, Bce 3TU pacCy ACHUS CBOASTCS Ha HET, KaK
TOJIBKO OIOpa HaMOKHET. Bosia 00pa3zyeT TOKOMpOBOASAIIYIO IOPOKKY OT KopIyca
000pyI0BaHUs HA 3€MJII0, IOATOMY YCTPONCTBO 3alIUThl HEOOXOAMMO U B Cllydae
YCTaHOBKU 000PY/IOBaHUSI HA IEPEBSIHHOM OTOPE.

B GonpmmHCTBE Ciy4aeB JUisl 3alUThl 00OpPYIOBaHUS JTOCTATOYHO
MOAKIIIOUCHUST Pa3psIHON IENMU K KPOHIITEHHY, HA KOTOPOM YCTAaHOBJIEHO
obOopynoBanue. Ecnu Ha omope mMpUCYTCTBYET CIYCK MOBTOPHOTO
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3a3€MJIATENIS, TO TMOJAKIIOYEHUE MPOU3ZBOAUTCS K HEMY C NMPUMEHEHUEM
crenuagbHO QypHUTYphl. B 0C000 OTBETCTBEHHBIX Cily4asiX, Korja
MOBTOPHBIN 3a3€MJIUTENh OTCYCTBYET, B Kaue€CTBE 3a3€MJIUTENSI MOXKET ObITh
WCIIOJIb30BaH OCTOHHBIM IMACBIHOK OINMOPhI. MeTalinyeckuii aHkep, BOWUTHIA B
MAaChIHOK, OOECIEYUT HAJSKHYI0 METAIOCBSI3b, a OOJIT aHKepa O0ecreuuT
HAJEKHOE U YNOOHOE TOJKIIIOYEHHE IMPOBOJIa PA3PSAHON IENU yCTPOICTBA
3aIUTHI.

Buoeokamepa

[epesaHHan ono

YeTpORCTRO 33WMTEI

Buosokamepa

[epeeanHan onopa

YeTpoRCTRD 33LMTE

MoHTamHaA NeHTa Kabens Ethemet MoHTawHaR nexTa Kabens Ethernet

MeTannM4eckliin aHkep

BeToHHBIA NACKHOK

Pucynoxk 16. 3amura 060pynoBaHusi yCTaHOBJIEHHOTO Ha JIEPEBSHOMN omope.

3ammTa 000py10BaHMS HA 3AHUAX.

CrpouTenbHble KOHCTPYKIIMM 3JaHUW, HAa KOTOPBIX YCTAaHABIMBACTCS
o0opynoBaHre, MOXKHO KJIAaCCU(UIIMPOBATH IO CTETICHH MPOBOJIUMOCTH.
METAJINYECKUE;

OETOH WJIM CHJIMKATHBIM KUPIHY;

KEPAMUYECKHUIN KUPITAY;

NEPEBO U PA3JINYHBIE TIACTUKOBBIE KOHCTPYKLUU;
IlepBele nBE KaTEropum HE  BbBI3BIBAIOT

SABJISIFOTCSIECTECTBEHHBIMU 3a3€MIIUTEIISIMU.

Cyxol KepaMHYECKHI KUPIUY SIBJISIETCS MPEKPACHBIM 3JeKTpousoiaropoM. Ho

KUPIUY - 3TO BBICOKONOPUCTHIM Marepuan. B mopax HakaruiMmBaercss Biara, a

IIEMEHTHBI pPAacTBOP, KOTOPBIM CBSI3BIBACTCS KUPIHUYHAS Kiajaka, o0namaer

XOpOILIEH MPOBOJAUMOCTBIO. [I03TOMY KHpPNUYHBIE CTEHBI MBI TaKXk€ OTHOCUM

K TOKONPOBOJSIIMM KOHCTPYKLHSM, HE3ABUCUMO OT TOr'O IOMNAJAKT OCAJKUA Ha

MOHTaKHBIN y3€J WU HET.

HHUKAaKHUX  BOIIPpOCOB, T.K.
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JlepeBsSiHHbIE W IUIACTUKOBBIE KOHCTPYKLIMHM, Ha KOTOPBIX MOHTHPYETCA
0o0Opy/lOBaHWE B OTHEJIbHBIX CIydyasX MOIYT OO€CHeYUTb HEOOXOAUMYIO
JUDJIEKTPUYECKYI0 CTOMKOCTh MOHT@KHOTO Y3JIa B MECTaxX, 3alIMILEHHBIX OT
IpsIMOro ToManaHus ocagkoB. Ho mpum sTtomM cienyer MMeTh BBUAY, 4YTO
NOBBILIEHHAS] BIQXKHOCTh BO3/lyXa, KOTOpass OOBIYHO COIPOBOXKIAET TIpoO3y,
OYEHb CWJIBHO CHHXXACT IUICKTPUUYECKHE CBOMCTBA MOBEPXHOCTEU. ITO MOKET
IPUBECTU K MOBPEKICHUIO O00OpPYIOBAaHUS MpU OJU3KOM I'pPO30BOM paspsiie T.K.
npoOOi MPOM30WAET MO BIAKHOM OT pOCHl MOBEPXHOCTU CTPOUTEIHHOU
KOHCTPYKLUH.

Hcxons w3 BBILEU3TIOKEHHOr0, oOIIas peKOMEHAAlMs IPH YCTaHOBKE
0o0Opy/IOBaHUsl Ha 3/aHUU -TIOAKIIOYATH PA3PSIHYIO LIETh yCTPOMCTBA 3aIUTHI
K MOHT@XHOMY KpOHIITEWHY. B ciydae, eciu KpOHIITEHH IMIACTUKOBBINA, JIMOO
U3 OKpAIllEHHOTO0 MEeTajula, HEOoOXOJUMO MPEAyCMOTPETh €ro KpemieHue mpu
HNOMOIIM METAJNIMYECKOr0 aHKepa, K KOTOpOMYy OyleT MOIKIYAThCs paspsiHas
LIEIb YCTPOMCTBA 3AILUTHI.

Buoeokamepa

YCTPORCTBD 33WMTHI

Pucynox 17. 3amura 060py/10BaHUs YCTAHOBJICHHOTO HA CTEHE 3/1aHUS.

3amura o0opyroBaHud B IKagdy HaA omope.

[Ipu ycraHoBke mKada Ha omope TpeOOBaHUS AIIEKTPOOE30MACHOCTH
NPEINUCHIBAIOT  MOAKIIOUNTH O00JI0YKYy ImKada K HYJIECBOMY MPOBOJIHHUKY
DIIEKTPOCETH, OO0 K MOBTOPHOMY 3a3€MIIUTENIO (HYJIEBOH MPOBOAHHK B ATOM
cllyd4ae TOJAKIIIOYAeTCS K TIOBTOPHOMY 3a3€MJIMTENIO0 HETMOCPEACTBEHHO Ha
omope). Eciam omopa meraynyeckasi, TO JOJDKHA OBITh METAJLIOCBSI3b MEXKIY
000J104KOH 1TKada U TEJIOM OIOPHI.

Pa3psnnpie 1menu  yCTpOWCTB 3alllMThI, YCTAHOBJEHHbIE B IIKady,
MOJKJTIOYAIOTCS Ha HYJIEBYIO COOpPKY BHYTpH mikada, 1u0o (Mpu €€ OTCYTCTBUH)
K obonouke mkada. [Ipu 3Tom crnegyer yoeaAuTbCs, 4TO TpeOOBaHMS
3JIEKTPOOE30MaCHOCTH B OTHOIICHUH 000JIOUKH MIKa(a HaJIe)KHO BHIOIHEHBI.
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Pucynoxk 18. 3ammura 060pynoBaHus yCTaHOBJIGHHOTO B IIKay Ha orope.

3amura 000py10BaHuA B KAy BHYTPHU 31aAHUA.

3amuTa 00opynoBaHHMS B MKady, Pa3MEIICHHOM BHYTPH 3/aHUSI, HUYEM
HE OTJIMYAeTCs OT 3allMThl B MKady BHE 3MaHUsA. TOYHO TaKk K€ pa3psIHBIC
ey YCTPOWCTBA 3alIUTHI TMOAKIIOYAIOTCS Ha HYJEBYIO COOpKY DIIEKTpO-
nuTanus, Jaubo (Tpu ee OTCyTCTBUM) K obOojouke mkada. TpeboBaHus
3NIEKTPOOE30MaCHOCTH B OTHOILIEHUHM OO0OJOYKM InKada TOMKHBI OBITH TaKXKe,
0€3yCIIOBHO, COOJTIOICHBI.

3amura 000py10BaHUSA B 3JAaHUU BHE
TEJIEKOMMYHHUKAINUOHHOTO IKada.

Jis 3ammTel 000pYyIOBaHUS BHYTPH 3[aHUS HEOOXOAMMO TMOIKIIOYHUTH
paspsaHyr0 LENb YCTPOWCTBA 3amuTbl K npoBogHuky N wuimu PE ot
KoToporo3anuTtano odopynoBanue. Ho ecnu npoBonnuk PE orcyrctByer, To
noakirovaTees K mpoBogHUKy N B pozetke HEJIb3 KATEI'OPUYECKU !!!

B mio60ii MomeHT npoBogHukd L u N MOryT momeHsIThCS MeCTaMu, U Kabelb
Ethernet oxaxercs nox ¢asHeiM HanpskeHueM. 1IoHATHO,UTO 3TO HeceT B cebe
OTPOMHYIO OITACHOCTb.
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BrixomoM wu3 Takoll cCHTyanmMM MOXET CTaTh W3MEHEHHE MapIipyTa
npoknagku kabens Ethernet Takum oOGpa3zoM, 4TOOBI OH MPOXOJUII PSAJIOM C
AIIEKTPUYECKUM IIUTKOM, OT KOTOPOTO 3alMTaHO 00O0pYIOBaHHE.

YCTpONCTBO 3alMTHI MOHTHUPYETCS PSAAOM CO IIMTKOM, WM B CaMOM IIIMTKE.
Pa3psimHas 1ienb ycTpOMCTBa 3allMTHI MOJKIIOYAETCS HA  HYJIEBYIO  COOpPKY
aNeKTpomuTka, a kabemp Ethernet mpokmagpiBaeTcs gamblie 10  MecTa

YCTAaHOBKH 000PYI0BaHUS.
KommyTatop “\1
1 \)(L_
™ YcTpoRcTeo |

3ALLATES

ONEKTPOLLHTOR

G-

5

U

Pucynox 19. 3amura 060py10BaHUs YCTAHOBJIEHHOTO BHE
TEJIEKOMMYHUKAIIMOHHOTO Kada (2-X MpoBOJIHAS CUCTEMA).

Ecoun B poserke mmeercs npoBonHuk PE, To mnoxakmtoueHune ycTpomcrsa
3alMThIHE BbI3bIBAET NpoOneM. Eciaum ke ceTb B 3JaHUM  BBINOJIHEHA MO
JBYXIPOBOAHOM CXe€Me€, TO HEOOXOAMMO MPOJIOKHTH TPEX MPOBOJIHBIN Kabenb
no Omwxaimero anektpouTka. IIpoBonHukun N u PE, oTxopsmme k poseTke
COEIUHSAIOTCA M IMOAKIIOYAIOTCS HA HYJIEBYIO COOPKY IIMTKA.
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Pucynok 20. 3amura 000py/10BaHUS yCTAaHOBJIEHHOI'O BHE
TEJIEKOMMYHHUKAMOHHOTO Kada (3-X mpoBOAHAS CUCTEMA).
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Ipuiaoxenue A.

Beauunna I/1C rpo3oBoii HABOAKMH.
Tadauua 2. Benuuuna 2J1C snektpoMarauTHOM HaBoAKU (BosbT) B 3aBUCUMOCTH
OT IUIOLIAJ KOHTYpa S U PACCTOSHUS 10 MECTa BO3MOXKHOTO IPO30BOTO pa3psia

I,

Fim 50 60 80 100 150 200 250
S ke.m
10 2513 2094 1571 1257 838 628 503
12 3016 2513 1885 1508 1005 754 603
14 3519 2932 2199 1759 1173 880 704
16 4021 3351 2513 2011 1340 1005 804
18 4524 3770 2827 2262 1508 1131 905
20 5027 4189 3142 2513 1676 1257 1005
22 5529 4608 3456 2765 1843 1382 1106
24 6032 5027 3770 Jo16 2011 1508 1206
26 6535 5445 4084 3267 2178 1634 1307
28 f037 o864 4398 3519 2346 1799 1407
30 7540 6283 4712 3770 2513 1885 1508
32 8042 6702 85027 4021 2681 2011 1608
34 8545 7121 5341 4273 2848 2136 1709
36 9048 7540 5655 4524 3016 2262 1810
38 9550 7959 2969 4775 3183 2388 1910
40 10053 8378 6283 8027 3351 2513 2011
45 11310 9425 7069 5655 3770 2827 2262
50 12566 10472 7854 6283 4189 142 2513
55 13823 11519 8639 6912 4608 3456 2765
60 15080 12566 9425 7540 o027 3770 3016
65 16336 13614 10210 8168 5445 4084 3267
70 17593 14661 10996 8796 5864 4398 3519
75 18850 15708 11781 9425 6283 4712 3770
80 20106 167595 12566 10053 6702 2027 4021
85 21363 17802 13352 10681 7121 5341 4273
a0 22619 18850 14137 11310 7540 5655 4524
95 23876 19897 14923 11938 7959 5969 4775
100 25133 20944 15708 12566 8378 6283 S027
105 26389 21991 16493 13195 8796 6597 5278
110 27646 23038 17279 13823 9215 6912 5529
115 28903 24086 18064 14451 9634 226 5781
120 30159 25133 18850 15080 10053 7540 6032
125 31416 26180 19635 15708 10472 7854 6283
130 32673 27227 20420 16336 10891 8168 6535
135 33929 28274 21206 16965 11310 8482 6786
140 35186 29322 21991 17593 11729 8796 7037
145 36442 30369 22777 18221 12147 9111 7288
150 37699 31416 23562 18850 12566 9425 540
155 38956 32463 24347 19478 12985 9739 7o
160 40212 33510 25133 20106 13404 10053 8042
165 41469 34558 25918 20735 13823 10367 8294
170 42726 35605 26704 21363 14242 10681 8545
175 43982 36652 27489 21991 14661 10996 8796
180 45239 37699 28274 22619 15080 11310 9048
185 46496 Jar4e 29060 23248 15499 11624 9299
190 47752 39794 29845 23876 15917 11938 9550
195 49009 40841 30631 24504 16336 12252 9802
200 50265 41888 314186 25133 16755 12566 10053
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Ta6nuna 4. 'aGapuThl ¥ BeC yCTPOUCTB 3amuThl cepu PT°

Mogens Pasmepsl Ges COeAMHUTENLHOTO kabena | Bec co cTaHgapTHLIM Kabenem
W NPOBOAHMKA 3a3eMMeHUA M NPOBOAHMKOM 3a3eMNeHua

Pr4-12LSA 217 x 103 x 34 mm 250 Ip.

Pr4PoE-1 33x83x14 MM 90 Ip.

Fr4Pok-IP34 75x75x40 mm (Be3 yueTa kabenbHbix BROQOR) 80 Ip.

Pr4PoE-6LSA 217 x 103 x 34 mm 110Tp.

Pr4GPoE-1 35x93x14 mm 100 Mp.

Pr4GPoE-IP54 | 75x75x40 mm (Be2 y4eta kabensHbix BBOAOE) 90 Mp.

Pr4GPoE-6LSA | 217 x 103 x 34 mm 170 Ip.
PIra-1 100 x 30 x 20 Mm 90 Mp.
Prs-8LSA 217 % 103 x 34 mm 230 rp.
PrsG-1 100 x 34 x 20 Mm 150 rp.
PraG-4LsA 217 x 103 x 34 mm 230 rp.
Pre-1 94 x 28 x 20 mm 50 Mp.

IIpumeyanne 1.

VYcerpoiictBa PI'4-12LSA, PI'4PoE-6LSA, PI'4GPoE-6LSA, PI'5-8LSA, PI'SG-
4LSA ycranaBnuBaroTcs B Kopmyc, 19-tu mrorimoBoro EBpomelickoro crangapra
BbIcOTOM 1 U.

["abaputsl kopmyca 485 x 135 x 44 mM. B kopiryc MoxeT ObITh YCTAaHOBJICHO JBa
YCTPOMCTBA 3allUTHI B TFOOOM COYETAHUHU.
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IlapameTpsnl kalesisi BUTasA mapa

IMpuioxenue B.

Tabauuna 5. [Tapamerpsl kabens skpanupoBaHHas Butas napa (FTP)
npou3BojicTBa koMmnanuu "R& M" ( "Paiixsie u [le-Maccapu", llIeiinapus),

aptukys R300316.
Mumber of pairs 4
Konwyectso nap
Sheath material
Martepuan obono-Km LSOH
Colour
Liser Grey, RAL 7035
Conductor diameter [mm] 0.5
[uameTp NpoBOOHWES [MM] :
Insulation diameter [mm] 1.0 PE
[WameTp NpPOBOOHWEA B M3CNALMK [MM] ’
Cable diameter [mm] 6.2
Ouametp kabens [Mm] :
Weight [kg/km] 42
Bec [krikm]
Minimum bending radius, installation 8xD
MuHMManeHEA paguyc narmba Nnpu MoHT2He
Minimum bending radius, installed 4%xD
MUHMMaNbHLIA panuyc u3armbBa nocne MoOHTaXA
Maximum tensile load, installation [N] 100
MakcumansHan pacTArMBA0LULARA HAMPY3Ka NpM MoHTaXe [H]
Maximum tensile load, installed Mo stretch

MakcumaneHan PacTANME3HDLWAan Harpy3ka Nocne MOoHTa®a

He ponycykaetca

Temperature Range, Operation [C]
TemnepaTypa 3KCnnyaTaumm

20to+ 75

Temperature Range, Installation [C]
TemnepaTypa NpW MOHTaME

0to+50

LSOH
CraHpoapTel Ha MaTtepuan oBonoYkK

IEC 61034, |EC 60754-1, IEC 60332-1

Heat Release (Siamese Cable) [MJ/km]

Emrocts mexay napamu, make [nd/m]

Pacceveaeman MOWHOCTL [MO#/km] 561 (1128)
Characteristic impedance (100 MHz) [Ohm] 100 +15%
XapaKkTepuCcTUYECKMA MMnenaHc Ha Jactote 100 MMy [Om] s
DC-loop resistance [Ohm/km] 170
ConpoTtueneHue wneida [Om/im]

Resistance unbalanced, max. [%)] 5
PaccornacoeaHve NPoOBOOHWKOE B Nape, makc. [%]

Transfer impedance, |IEC 96-1, 1 MHz [mOhm/m] 26
Mmnenaxc nepenayr Ha vactote 1 MMy w0 i)

Transfer impedance, |IEC 96-1, 10 MHz [mOhm/m] 11
MmnenaHc nepega4m Ha wactote 10 MMy [MunuOmim)

Mominal velocity of propagation (NVP) [c] 0.7
HomuwHankesas ckopocTe pacnpocTpaHeHus [c] :

Mutual capacitance, nominal [pF/m] 50
HomuHansHaA eMKOCTL 3aTyxaqusa [ndym]

Capacitance unbalanced, max. [pF/m] 1600

Screen
SkpaH

aluminium foil
anioMuHKesan onsra
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Hpunoxenue I'.

CBenenusi 0 cepTu(pUKALIMM M U3TOTOBHUTEJIE.
VYerpoiicTBa 3amuThl cepuu PI™ He moasiexxat 00s3aTenbHOM cepTU(RUKAIIUHN.

N3nenus ceptudunpoBaHsl B cucteMe 100poBosibHOM ceprudukaruu ['OCT P.
Ceptudukar Ne POCC RU.AA36.H28163

H3roroBureib:
00O "Komnanusa Uadopmarnmonnsie cuctems”, 450071, r.Yda, yn.50 nmer CCCP,
1.39, kopri.6.

Ten./daxc: (347)248-43-78
www.info-sys.ru
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