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MpeaucnoBue

LleJ'IVI, OCHOBHbIE TMpUHUUMNbI, MOJIOXEHNA MO TrocyaapCTBEHHOMY perynmpoBaHuio n ynpasli€HUIO
B 00nacTn TeXHUYECKOro HOPpMMpPOBaHUA U CTaHOapTU3aunn yCtaHOBJ1E€HbI 3akoHOM Pecny6nvn<1/| Benapbe
«O TexHU4YeckoMm HOPpMUPOBaHUN N CTaHAapTu3aunmn».

1 MOArOTOBJIEH oTkpbITbIM akunoHepHbiM obuwiectBoM «Iunpoceasb» (OAO «IMnpocBA3b») Ha oc-
HoBe CODCTBEHHOro NepeBoa Ha PYCCKUN A3bIK aHIMOS3bIYHON BEPCUN CTaHAapTa, YKadaHHOro B NyHKTe 3.
BHECEH MuHncTtepctBOM cBS13M U UHpopmaTtumsaumm Pecnybnukm benapycb

2 YTBEPXXOEH W BBEOEH B JEWCTBWE noctaHoBneHnem [0CyaapCTBEHHOrO KOMUTETa MO CTaH-
naptmnsaumm Pecnybnukmn Benapych ot Ne

3 Hactosawmn ctaHgapT MAeHTUYEH mexagyHapogHomy ctaHgapty ITU-T K.44:2019 «McnbitaHusa Ha
CTOMKOCTb 0OOpPYAOBaHUS 3MEKTPOCBA3W, HAXOAALErocs nog AeNCTBUEM MepeHanpsikeHWn 1 CBEPXTOKOB.
basoBas pekomeHgauma» («Resistibility tests for telecommunication equipment exposed to overvoltages and
overcurrents — Basic Recommendation», IDT), Bkntodas TexHuyeckyto nonpasky Cor. 1:2020.

MexayHapoaHbli cTaHgapT paspaboTtaH 5-11 nccnegoBaTensckor kommucemen «Okpyxarowas cpega u
nsaMeHeHve knumata» CekTopa CTaHgapTM3auuy 3NekTpocsBa3n MexayHapogHOro coks3a 31eKTPOCBSA3N
(ITU-T).

HaumeHoBaHWe HacToswero ctaHgapTa U3MEeHEeHO OTHOCUMTENbHO HAVMEHOBaHUSA YKa3aHHOro Mexay-
HapogHoro ctaHgapTa And npuseaerHns B cootsetctane ¢ CTh 1.5-2017 (nogpasaen 3.7).

lMpy NpUMEHeHUn HacTosLWEero cTaHgapTa PeKOMEHAYETCA MCNOMb3oBaTb BMECTO CCbINIOYHbLIX MEXAY-
HapoAHbIX CTaHAapTOB COOTBETCTBYIOLME UM FOCYAaPCTBEHHblE CTaHAAPTbI, CBEAEHUS O KOTOPbLIX Npuse-
OeHbl B JOMNOMHUTENBHOM npunoxexmn [.A.

CpaBHeHve onpegeneHuin, NpMMEHsieMbIX B HACTOSILLEM CTaHA4apTe B COOTBETCTBMU C MeXAyHapoa-
HbIM CTaHA4apTOM U B AENCTBYIOLLUUX rOCYAapCTBEHHbIX cTaHdapTax, NPUBeAeHO B AONONHUTENBHOM MNpU-
noxenun [.6.
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A5 aﬂeKTpOﬂl/lTaHVIe, CBA3b, pa3BA3Kka N OKOHYaHUA

A.6 CxeMbl ucnbITaHU AN pasnuyHbIX TUMOB NOPTOB

Bubnuorpacus

Mpunoxenue [.A (cnpaBoyHoe) CBeaeHMS O COOTBETCTBMM CChINIOYHbIX MEXAYHAPOAHbIX CTaHAapTOB
FOCYAAPCTBEHHBIM CTAHOAPTAM ....veetieeeeeiuutereeeeaeesaannreeeeeeeessaaasnteseeeeesssaaannrseeeesasesaansssnees
Mpunoxenue O.6 (cnpaBouHoe) CpaBHeHWE onpeaeneHnii, NPUHATBIX B HACTOSALWEM cTaHaapTe
B COOTBETCTBMM C MEXOYHAPOAHBbIM CTaHAAPTOM U B AEACTBYHOLLMX
rocyapCTBEeHHbIX CTaHAapTax
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rOCYOAPCTBEHHbLIVW CTAHOAPT PECNYBJIMKU BENAPYCb

CTOUKOCTb CPEACTB 3NMEKTPOCBA3U K NEPEHAMNPAXEHUAM U CBEPXTOKAM
O6wue TpeboBaHUA K NPOBEAEHUIO UCTIbITAHUN

CTOUKACLb CPOOKAY ANEKTPACYBA3I A MEPAHAMNPYXXAHHSY | 3BbILUTOKAY
ArynbHbIf naTpabaBaHHi Aa npaBAA3eHHA BbinpabaBaHHAY

Resistibility of telecommunication facilities to overvoltages and overcurrents
General requirements for test performance

[Jata BBegeHus

1 O6nacTb NnpuMeHeHuA

HacTtoawuin ctangapT yctaHaBnuMBaeT MeTOAbl UCMbITaHUA HA CTOMKOCTb K NEpPEHanpsiKeHUsIM U CBEpPX-
TOKam Ans Bcero ob6opyaoBaHMs 3rekTpoCBs3n, KOTOPbIMW AOMKHbI MOMb30BaTbLCA OnepaTopbl ANEKTPOCBSA-
31 1 nsrotoButTenun obopygoBaHus.

HacTosimin ctaHgapT pacnpocTpaHsieTcst Ha Bce 060pyAoBaHUE 3NEKTPOCBSA3N, NOAKI0YAEMOE K BHELLHUM
UNN PacMoSioXKEHHbIM BHYTPU 34aHMS MeTannMyeckum npoBogHukam. OOLme 3KOHOMUYECKME U TEXHUYECKMe
acneKTbl 3aLmMTbl OT NepeHanpPsPKeHNA 1 CBEPXTOKOB paccmatpmsatotes B ITU-T K.11 n ITU-T K.39.

HacToswun ctaHgapT He yCTaHaBnuvBaeT UCMbITAaTENbHbBIX YPOBHEN UMM YACTHbIX KPUTEPUEB NMPUEMKM
0Nt KOHKPETHOro obopyaoBaHMS.

CooTBeTCTBYHOLINE UCTbITATENbHBIE YPOBHU U UCMbITATENbHbIE TOYKN COAEPKATCS B CTaHAAPTE Ha KOH-
KpeTHOe CEMENCTBO NPOAYKLNN UM KOHKPETHYIO MPOAYKLMIO.

[MoaTomy HacTodAWwMI CTaHAapT AOSMKEH UCMOSb30BaTbCsl COBMECTHO CO CTaHAAPTOM Ha MPOAYKUMIO MK
CEMENCTBO NpoAyKUMK, coaepXalinm TpeboBaHUs CTOMKOCTM Anst 060pyaoBaHus, NOANEXALLErO UCTbITaHUIO.

Ecnu ctaHgapT Ha npoAayKumMio Nnu ceMenCcTBO NPOaYKUMM UK pasgen 3Toro ctaHgapTa oTnnyaeTcs ot
HacTosALLEro craHgapTa, NPUMEHST CTaHOapT Ha NPOAYKUMIO UM cemMenctBo npoaykumu. MNpu oBHOBNEHUM
CTaHZapTOB Ha NPOAYKLUMIO OHM OOIMKHbI ObITb COrNacoBaHbl C HACTOSALLMM CTaHOAPTOM U CCbINaTbCst HAa Hero.

HacTtoawun ctangapT npegnonaraet, YTo KoHdUrypauum 3asemrneHns U CoeanHeHus yaoBneTBopstoT
COOTBETCTBYHOLLMM CTaHAapTaM, OTHOCALLUMMCS K KOHKPETHbIM TUNam yCTaHOBOK.

lNpuBeaeHHbIe B HACTOALWEM CTaHAapTe MCMbITaHUS ABMSAKOTCHA TUNOBBLIMU UCMBLITAHUAMU U, XOTH OHWU
NPUMEHNMBI K CUCTEME B LLENOM, MOTYT NMPUMEHATLCS K OTAEMNbHBIM 3fieMeHTam 000opyaoBaHus B npouecce
pa3paboTku 1 ycoBepLUEHCTBOBaHMSA. [1pyn oCyLLeCTBNEHUN UCTIbITAHUA HEOOXOAMMO MPUHMMATL BO BHMMa-
HMe nodble 0b6CTOATENBCTBA, KOTOPbLIE MOTYT MOBNUSATL HA pe3ynbTaT, HE3aBUCUMO OT TOrO, F4e OHM BO3HU-
KaloT: B UCMbITyeMOM BIIOKe unu B pyrnx mMecTax.

HacTtoawuin ctaHgapT He COAEPXWUT UCMbITAHU anekTpocTaTudeckumn paspsigamm (ESD), koTopble
[OMKHbI BbIMNONHATLCA B cooTBeTcTBUM ¢ IEC 61000-4-2.

2 HopmaTuBHble CCbINKU

Ons npumeHeHus HacTosWwero craHgapta HeobxoauMbl Criedylolmne CCbiNoyHble cTaHgapThl. Onsa ga-
TMPOBAHHbIX CChINTOK MPUMEHSIIOT TONbKO yKa3aHHOE M3daHue CCbINIOYHOro cTaHdapTa, ANg HeJaTUPOBaHHbIX
CCbINTOK NPUMEHSIOT NocregHee n3gaHve CCbINTIOYHOro cTaHgapTa (BKMoYas BCe ero U3MeHeHus).

ITU-T K.11:2009, Principles of protection against overvoltages and overcurrents (IMpuHUMnbI 3aWuUThl OT
nepeHanpsXeHUn 1 neperpysky no Tokam)

ITU-T K.12:2010, Characteristics of gas discharge tubes for the protection of telecommunications instal-
lations (XapakTepucTuku razopaspsifHbix TpyOOoK, NpegHasHayYeHHbIX ANS 3auTbl yCTaHOBOK 31EKTPOCBSI3N)

ITU-T K.27:2015, Bonding configurations and earthing inside a telecommunication building (KoHdwury-
pauun coeavHeHus 1 3a3eMreHne BHYTPY COOPYXEHUI NEKTPOCBS3N)

ITU-T K.28:2012, Parameters of thyristor-based surge protective devices for the protection of telecom-
munication installations (MapameTpbl 3aWmUTHLIX YCTPOMCTB Ha 6ase TMPMCTOPOB ONA 3alUTbl YCTAHOBOK
3ANEKTPOCBA3N)

lMpoekm, okoH4YamenbHasi pedakyus
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ITU-T K.39:19961, Risk assessment of damages to telecommunication sites due to lightning discharges
(OueHka pucka NoBpeXAEHUN NMYHKTOB 3M1EKTPOCBSA3M rPO30BbIMU pa3psgamm)

IEC 60050-701:1988, International Electrotechnical Vocabulary. Chapter 701: Telecommunications,
channels and networks (MexayHapoaHbIN anekTpoTexHNYeckun cnosapb. Naesa 701. OnekTpocBsA3b, kKaHa-
nbl N ceTu)

http://webstore.iec.ch/webstore/webstore.nsf/ArtNum_PK/433?0penDocument

IEC 60060-1:2010, High-voltage test techniques — Part 1: General definitions and test requirements
(MeToabl ncnblTaHMI BbICOKMM HanpshkeHveM. YacTe 1. Obwme onpegeneHmns n TpeboBaHms K UCMbITAHNSIM)

http://webstore.iec.ch/webstore/webstore.nsf/artnum/000475

IEC/TR 60664-2-1:2011, Insulation coordination for equipment within low-voltage systems — Part 2-1: Appli-
cation guide — Explanation of the application of the IEC 60664 series, dimensioning examples and dielectric test-
ing (KoopauHaums nsonsaumm ans obopyaoBaHns HA3KOBOMbTHLIX cuctem. Hactb 2-1. PyKoBOACTBO NO NpuMeHe-
HUto. NosicHeHWe NpumeHeHna ctaHgapToB cepumn IEC 60664, npumepsl MO pasmepHOCTU U UCMbITaHWE N30ns-
Lym)

http://webstore.iec.ch/webstore/webstore.nsf/ArtNum_PK/44787?0penDocument

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement tech-
nigues — Electrostatic discharge immunity test (3nektpomarHutHast coemectumocTb (EMC). Yacte 4-2. Me-
TOObl UCNbITAHUIA U U3MEPEHUIA. VIcNbITaHWe Ha YCTOMYMBOCTD K 3NIEKTPOCTaTMYECKOMY paspsaay)

http://webstore.iec.ch/webstore/webstore.nsf/artnum/026891

IEC 61643-12:20082, Low-voltage surge protective devices — Part 12: Surge protective devices connect-
ed to low-voltage power distribution systems — Selection and application principles (YctponcTtea 3awwmTbl OT
nepeHanpsiXeHMU HU3KOBOSbTHbIE. YacTb 12. YCTponcTBa 3almThl OT NepeHanpsikeHnin, NPUCOeANHEHHbIE K
HM3KOBOJbTHBIM 3HEpropacnpeaenuTensHbIM cuctemam. MNpuHLMnbl BeiGopa 1 NPUMEHEHNST)

http://webstore.iec.ch/webstore/webstore.nsf/artnum/028546

IEC 62475:2010, High-current test techniques — Definitions and requirements for test currents and
measuring systems (MeTogpl UCnbITaHWIA TOKOM B0MbLIOK BeNMYuHbl. OnpeaeneHusa n TpeboBaHuns K Ucnbl-
TaTenbHbIM TOKaM M cucTemam U3MepeHnin)

http://webstore.iec.ch/webstore/webstore.nsf/ArtNum_PK/44542

3 TepMVIHbI n onpegeneHus, 00603Ha4YeHUA n COKpaLueHusA

3.1 TepmuHbI U onpeneneHus

[nsa nosicHeHus onpegeneHuni, NpMBeaeHHbIX B HacTosILEeM CTaHaapTe, CM. pucyHok 3-1. Ha pucyHke
NoKa3aHbl 3NIEMEHTbI, UMELLME OTHOLLEHME K 3alumMTe 0DOpPYAOBaHUSA, KOTOpas MOXET ObiTb B YCTaAHOBKE.
lNpegnonaraeTtcs, YTO He BCe U3 3TUX ANIEMEHTOB AOMKHbI NPUMEHSTLCS B YCTAHOBKE.

1 BameHeH Ha ITU-T K.39:2019. OgHako Ans oHO3HAYyHOro cobrniofeHuns TpeboBaHWin HAcToALLEro ctaHaapTa,
Bblpa)XEHHOMO B 4ATUPOBAHHOW CCbISIKE, PEKOMEHAYETCS NCMONb30BaTh TOMLKO YKa3aHHOE B 9TOWM CChISIKE M3aaHue.

2 3ameHeH Ha IEC 61643-12:2020. OgHako ANs 0AHO3HAYHOro COBMIOAEHNs TpeBoBaHW HacTOSALLEero cTaHaapTa,
Bblpa)XEHHOMO B 4ATUPOBAHHOW CCbISIKE, PEKOMEHAYETCS NCMOSb30BaTh TOMbKO YKa3aHHOE B 3TOWM CCbISIKE M3aaHue.


http://webstore.iec.ch/webstore/webstore.nsf/ArtNum_PK/433?OpenDocument
http://webstore.iec.ch/webstore/webstore.nsf/artnum/000475
http://webstore.iec.ch/webstore/webstore.nsf/ArtNum_PK/44787?OpenDocument
http://webstore.iec.ch/webstore/webstore.nsf/artnum/026891
http://webstore.iec.ch/webstore/webstore.nsf/artnum/028546
http://webstore.iec.ch/webstore/webstore.nsf/ArtNum_PK/44542
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MpumeyaHue — PacnonoxeHne G610KOB U COEAMHUTENbHBIX NPOBOAOB BHYTPU 30aHUS, KPbITOrO COOPYXKEHUs!, CTPO-
€HMs 1nn Kopnyca obopyaoBaHUsi NPUM3BaHO MOMOYb UX UAEHTUMMKALUK U HE SBNAETCH NPUMEPOM ONTUMarbHOro
HU3NYECKOTO PasMeLLLEHUS C TOUKW 3pEeHUS 3aLLUThI.

PucyHok 3-1 — UnniocTpaums 351eMeHTOB 3alUThbl

B HacTofLeM cTaHaapTe NPUMEHSAIOT criefyoLlme TePMUHbI C COOTBETCTBYIOLLUMM onpeaeneHnamun:

3.1.1 koMbuHMpOBaHHbIN reHepaTop BonHbl 1,2/50-8/20 (1,2/50-8/20 combination wave generator
(CWG)): leHepaTop, cosgarowmn opmy BOMHbI HanpsxeHus xornoctoro xoda 1,2/50 Mkc u popmy BOMHbI
TOKa KOPOTKOro 3amMmblkaHus 8/20 MKc.

3.1.2 ceTb poctyna (access network; AN): HacTb ceTn anekTpocBs3u, KOTopasa pacrnonoxeHa mMexay
LEHTPOM 3MEKTPOCBSA3N N 34aHNeM C MOMELLEeHNEM NoMb30oBaTens.

3.1.3 cornacoBaHHasa nepBu4Hasa 3awmTta (agreed primary protection): Tun ycTponcTea 3awuTbl OT
BbIOpOCOB, KOTOpoe GyneT ucnonb3oBaHO ANns 3awuTbl 06opyaoBaHus. CornacoBaHHOE YCTPOWCTBO Mep-
BWYHOMN 3alnTbl MOXeT BbiTb NMBo cneunduyecknm yCTpoMCTBOM 3almTbl OT BblIOpocos, nNubo cepuen
YCTPOMWCTB 3alUWTbl OT BbIOPOCOB, KOTOPbIE COOTBETCTBYIOT ONpeAeNnieHHON pekoMeHaauun, ctaHaapTy unm
cneumdukaumm. CornacoBaHHOe YCTPOMUCTBO NEPBUYHON 3aLLMTbl YacTO onpeaenseTcs onepaTtopoM anek-
TPOCBSI3U, OHAKO OHO MOXET ObITb pe3ynbTaToM 0OCYXAEHUsI MeXay onepaTopoM 3NEKTPOCBA3N U N3roTo-
BuUTENEM 0b6opynoBaHus. CornacoBaHHOE YCTPOWCTBO NEPBUYHOW 3aLLMTbl MOXET OTCYTCTBOBaTb, ECINN [,0-
CTUIHYTO COrMaweHne O TOM, YTO HET HeOOXOAMMOCTM UCMONb30BaTb BHELUHWE 3MEMEHTbI 3awWuThl A
obopyaoBaHus.

3.1.4 obopynoBaHue knacca |l (class Il equipment [b-IEC 62368-1]): O6opynoBaHue, B KOTOPOM 3a-
LMTa OT NMOpPaXEHUsI ANEKTPUYECKUM TOKOM obecneymBaeTcs He TONMbKO OCHOBHOW MU30MsUMEn, HO npeay-
CMOTPEHbI AOMNOMHUTENBbHBbIE MEPbI 3aWUThl, HE NONarasicb Ha 3alUTHOE 3a3eMIIeHne Un yCrnoBus nHCTarn-
naumn.

3.1.5 KkoakcuanbHbIM Kabenb (coaxial cable [b-IEC 60194]): Kabenb B B1ae LeHTpanbHOro npoBoaa,
OKPYXEHHOr0 NpoBoAsLLEeN TPYOON Ny ONNeTkon, KOTopasa CAyXWUT 3KpaHOM 1 06paTHbBIM NPOBOLO M.

3.1.6 anemeHT cBA3m (coupling element). ANeMEHT C HU3KNM MMNESAHCOM B YCIOBUSX OENCTBUSA Bbl-
©poca, ucnonb3yembivi A COEAMHEHUS reHepaTopa BbIOPOCOB C UCMLITYEMbIM NOPTOM UK ANA CBA3WN He-
UCNbITYEMOro NopTa C 3a3eMMeHneM.
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3.1.7 obopynoBaHue, ycTaHOBNEHHOE B NOMELEeHMU nonb3oBaTtens (customer premises equipment
(CPE)): ObopynoBaHue, npegHasHayeHHOE AN HemnocpeacTBEHHOro NOACOEAMHEHUST K OKOHYaHUIo ceTu
3ANEeKTPOCBA3N 0bLLEero NoNb30BaHNs B NMOMELLLEHUAX MOMb3oBaTenen.

3.1.8 anemeHT pa3Ba3ku (decoupling element); AnemeHT ¢ NOAXOASLWUM UMMNEAAHCOM, YTOObI CHU3UTL
aMmnnuTyay Bbibpoca Bo BCNomoratenbHoe ob6opyaoBaHME UM OKOHYaHMe.

3.1.9 BblgeneHHoe anekTponutaHue (dedicated power feed (dpf)): OnekrponuTtaHne, nogaBaemoe no
BblAeNeHHbIM Kabensam cBs3u, KOTOPbIN NOKMAAET 34aHNe U UCNONb3yeTCs UCKNIYUTENbHO AN obecnevye-
HUS anekTponuTaHusi. Cm. Takke 3.1.29.

3.1.10 BcTpoeHHasi nepBuYHasa 3awuta (embedded primary protection): KoMnoHeHTbl cnocoGHble
nponyckatb OOMbLION TOK, YCTAHOBMEHHbIE BHYTPM 0OOpPYAOBaHWS M COCTaBASIOWME 4acTb COOCTBEHHON
3alWmTbl NopTa 06opyaoBaHUS.

MpumeyaHne — Tak Kak NPUMEHSAIOTCA KOMMOHEHTBI, CNOCOBHbIE NponyckaTb GOMbLLOW TOK, 3aKpenneHHble MOHTa-

XOM, 3aMeHa B yCnoBUAX aKkcniyaTtauum 00ObI4YHO HEBO3MOXKHA.

3.1.11 oKkoHe4yHas To4yka BHellHero kabens (external cable termination point): Touka, B KOTOpON
BHELLHUI kabenb 3akaH4YMBaETCA M NOACOEANHAETCS K KabenbHOW CeTn 3aaHus.

MpumevaHne — Takke OHa SABMSIETCA TOYKOW, B KOTOPOW, B Cryvyae HeobXxoguMMOCTM, MOryT yCTaHaBnMBaTbCs
YCTPOWCTBaA 3aLLMThbl OT BbIOGPOCOB.

3.1.12 Bo3sBpatHoe ycTpomcTBo 3awmtbl (foldback protection device): OrpaHnuntens HanpsXeHUs
UKCUpyowero Tuna, MUCNomnb3ylLWuin NpUHLMN OeNCTBUS TpaH3UCTopa AN CO34aHus BO3BpaTHOW WU
«nagaroLLeny» XxapakTepUCTUKN.

3.1.13 KOMNOHEHTbI 3alUTbl, CNOCOOHbLIE NponyckaTb 6onbwon Tok (high current-carrying protec-
tion components): KoMnoHeHTbl 3aWwuTbl oT BbiopocoB (SPC), KoTopble 0OLIYHO MPUMEHSIIOTCS Kak KOMMO-
HEHTbI NEPBMYHON 3aLUMTbI B YCTPOMUCTBAX 3aLuTbl OT BbIOpocoB (SPD) n KoTopble MOryT NponyckaTb HOMMU-
HanbHbIN UMMYNBbCHBIV TOK SPD.

Mpumeyarne 1 — B GonblMHCTBE CriyqyaeT KOMMOHEHTbI 3aLuTbl, CMOCOOHbIE NponyckaTb 6OMbLUOW TOK, SBAAIOTCS
OrPaHNYUTENAMU HaNPSHKEHWSA, KOTOpble OTBOAST TOK BbIGpOCca, HanpMMep ra3oHanonHeHHsle paspagHnku (GDT).

I'IpmmeanVle 2 — DTN KOMMOHEHTbI MOTYT NPUMEHATLCA B NOpTax O60py/J,OBaHVIF|, obecneynBas CO6CTBEHHy}0 nep-
BUYHYIO 3aLLUNTY, KOTOpaA OTMEHAET HeO6X0,EI,I/IMOCTb BHeLUHen I'IepBVI‘-lHOVI 3aunThbl.

3.1.14 nutaHue yepes Ethernet cornacHo |IEEE 802.3 (IEEE 802.3 power over Ethernet (PoE)): Tex-
HOMOrMs OAHOBPEMEHHOIO MCMNofb3oBaHus kabens Ethernet ona nepegayv curHamnoB M NUTaHUS MOCTOSIH-
HbIM TOKOM NO ABYM UMK YeTbIpEM BUTbLIM Napam.

3.1.15 cobcTBeHHas 3awwmTa (inherent protection): 3awwuTa, koTopas obecnevnBaeTcs BHYTpu obopy-
[oBaHus NGO C MOMOLLLI0 (haKTUYECKM MPUCYLLUMX €My BHYTPEHHUX XapakTepuUCTUK, NMbo MOoCcpeacTBOM
crneumanbHOM KOHCTPYKUMK, TGO C NOMOLLbIO HaANeXallMx 3fIEMEHTOB 3aLLMThl.

3.1.16 m3onsauua (insulation): YacTb anNeKkTpoTEXHMYECKMX U3OENUIA, KOTOpas pasdenseT nposogswme
4YacTu € pasnNMyHbIM anekTpuyeckum noteHuyunanom (IEC 60664-2-1)

3.1.17 koopauHauma nsonsauumm (insulation coordination): BaanmHasa koppenaumsi XapakTepuctuk n3o-
NAUUK 3NeKTpuYeckoro obopyaoBaHus, yYMTbIBaOLWAa OXXMOAEMYI0 MUKPOCPeOy U Apyrve BNUSIIOLLME BO3-
aencteus (IEC 60664-2-1).

3.1.18 nHTerppoBaHHas nepBuYHas 3awwmTa (integrated primary protection): YcTponcTea nepsu4Hon
3awWwmTbl OT BbiGpocoB (SPD), ycTaHOBNEHHbIE BHYTPM 000pYAOBaHNS, COCTaBMAOLWME YacTb COOCTBEHHOM
3almTbl NopTa 0bopyaoBaHUS.

3.1.19 uHTepdencHbIe NOPThI:

3.1.19.1 BHewHun nopTt (external port): Ilobo nHTepdenc obopynoBaHus, NOAKNIOYAEMbIN K kKabento,
KOTOPbIV BbIXOOWUT 3a rpaHuLy 30aHUs, NPOXOoaUT BHE MOMELLIEHUST U KOTOPbI MOXET NoABepraTtbCs BO3gen-
CTBUIO KOHAYKTMBHbIX BbIOPOCOB NEPEMEHHOIO TOKa U MOSTHUMNA.

Mpumeyvarne — B A.2.1 (npunoxeHue A) npuBegeHoO pyKOBOACTBO MO Knaccudurkaumm nopTos.

3.1.19.1.1 nopT KoakcuanbHoro kabens (coaxial cable port): MNopT, NnogcoeauHsiEMbI K KOAKCUarnbHO-
My Kabento.

3.1.19.1.2 nopT BbIAeneHHoro anekTponutaHua (dedicated power feed port): MNopT, nogcoeanHsie-
MbI K Kabento BblAENEHHOr0 3MEeKTPONUTaHMS.

3.1.19.1.3 nopT ceTeBOro anekrponutaHua (Mmains power port): NopT, nogcoeauHaembIn K kabento,
KOTOpbIN obecrneyrBaeT ceTeBOE INEeKTponUTaHue.

3.1.19.1.4 nopTt cummeTpU4YHOM Napbl (Symmetric pair port): MNopT, nogcoeanHsaembln Kk kabento, co-
JepxalleMmy MeTannuyeckue cMMMeTpuyHble xunbl (cM. [b-ITU-T K.46]). KaGenb MoxeT ObiTb 3KpaHUpO-
BaHHbLIM MITN HE3KPaAHWPOBAHHbLIM. [1OpT MOXET NoAKMNoYaTLCA K OOHOM Nape U K HECKOMbKUM napam.
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3.1.19.2 BHyTpeHHMI nopT (internal port): BHyTpeHHUM nopTom sABnsieTcs nobon uHtepdernc obopy-
[0oBaHuWs, Noaknio4yaeMbl Kk kabento, KOTOpbIN He BbIXOAUT 3a rpaHuLy 30aHUA U MOXET ObiTb NOABEPXKEH
HaBeaeHHbIM BbIBpOCaM KOPOTKOW ANUTENBHOCTMW.

MpumeyaHue — B A.2.1 (npunoxexve A) npuBegeHO PyKOBOACTBO MO Kraccudukaumm nopTos.

3.1.19.2.1 nHtepdencHble NOPTbl ANEKTPONUTAHNA NOCTOAHHbLIM TOKOM (d.c. power interface ports):
MopT, noacoeamHaembIv K kabento, HaNpMMep aKpaHMpoBaHHOMY Kabernto, obecneynBatoLieMy nMTaHue no-
CTOSIHHbIM TOKOM, Hanpumep MuHyc 48 B.

3.1.19.2.2 mHoronopToBoe (Mmultiple port): TepMWH, NpUMEHSIEMbIN ANs ONUCaHUsi 00OPYAOBaHUSA C TUMOM
noptoB Gornee ogHOro, HanpuMep NOPT CETEBOIO ANEKTPONUTAHUS N BHELUHWUIA NOPT CUMMETPUYHOW Napsbl.

3.1.19.2.3 nopT 3KpaHMpOBaHHoro/3awmiueHHoro kabensa (screened/shielded cable port): lNopT,
obecneynBaloLLM NOAKIIOYEHNE SKpaHa UK 3aLmMTHON 0bonoYkKn kabens.

MpumeyaHne — B HEKOTOpPbLIX Cryyasx, Takux kak nopTtbl Ethernet, k nopTy mMoryT nogkntoyatbca kabenun 6e3 akpa-

Ha/3aWMTHON 0BOMOYKN.

3.1.19.2.4 nopT He3aKpaHUpoBaHHOro/He3awmileHHoro kabens (unscreened/unshielded cable port):
MopT, KoTOpbI He obecrneynBaeT MOAKMHOYEHNE ANA 3KpaHa/3alwmnTHOM obornovkn kabensi, nogcoeguHsae-
MbIVi K HE3KpaHMPOBaHHOMY kabento. MopT MOXET NOAKNoYaTECA K O4HOW Mape UM HECKOSbKUM napam.

3.1.19.3 nopT cuctemMbl BHYTpM 3aaHus (intra-building system port): MopT, ncnonesyemsivi Ans cBA3U
Moayrnen obopynoBaHUSA OOHOW CUCTEMbI B Mpefenax 3gaHus LeHTpa anekTtpocBsasn. CoeanHuTenbHas Ka-
fenbHasa cuctema HaxoaUTCH NoA KOHTPOSEM Npov3BoAMTENSA 060pyaoBaHMS.

3.1.20 usonupyrowmn tpaHcohopmartop (isolating transformer [b-IEC 61558-1]): TpaHcdopmaTop,
UMELWNIA 3aLlMTHOE pasgeneHme mexay BXOAHON 1 BbIXOAHOW obMmoTkamu.

3.1.21 cucrtema pacnpegeneHus anektpoaHeprum tuna IT (IT power distribution system): Cuctema,
N30MMpOBaHHas OT 3eMMM, 3a UCKIOYEHMEM TOro, YTO OOHa TOYKa MOXeT ObITb 3a3eMrieHa yepes nmnegaHc
UnNn orpaHnyYnTENb HanpshkeHnsi. Yactm obopyaoBaHus, KOTopble AOMKHbI OblTb 3a3eMMeHbl, COeQMHATCH C
ANeKkTpoaaMu 3a3eMreHns Ha CTOpOoHe Nonb3oBaTens.

3.1.22 MHorodgyHKUMOHaNbLHOe YCTPOMCTBO 3aluThl OT BbIGpocoB (Mmultiservice surge protective
device [IEC 61643-12]): YCTpoOWCTBO 3aLluTbl OT BbIOpOCOB, 0becneunBatoLlee 3alumTy ans aAsyx unm 6onee
CEPBUCOB, TaKUX Kak NMUTaHue, 3reKTPOCBS3b M CUrHanu3aumsi B OOHOM KOpryce, B KOTOPOM cO3[aeTcs
OMOpPHOE COEeAMHEHME MEXY CEpPBMCaMM B YCINOBUSAX Bbibpoca.

3.1.23 TepMUCTOP C NOJNOXKUTESIbHLIM TeMNepaTypHbIM Ko3adhduumeHToM (positive temperature co-
efficient thermistor (PTC)): TepmucTop, B KOTOPOM COMPOTUBIEHNE YBEMUUYMBAETCSH C YBENMYEHNEM TeMne-
paTypbl B npegenax none3Hon 4acTu ero XxapakTepucTuku. TepMUCTOpbl C NOMOXUTENbHLIM TEMMNepaTyp-
HbIM KO3 MLMEHTOM, paccMaTpMBaeMble B HACTOSILLLEM CTaHAapTe, Kak MpaBuno, NPosSIBNAT OYEHb pes-
KO€e yBenuyeHne ConpoTMBIIEHNS B Y3KOM [Mana3oHe TemnepaTyp.

3.1.24 nepBuyHas 3awmTa (primary protection): Cpeacrtea, KoTopble NpefoTBpaLlalT pacrnpocTpaHeHue
BonbLuel YacTu Bo3gencTans Belbpoca 3a 0603Ha4YeHHOe MeCTO (NpeanoyTUTENbHO 3TO TOYKa BBOAA B 34aHue).

3.1.25 ycTponcTBO NepBUYHOM 3awWwmThbl (primary protector): YCTpONCTBO 3aluThl OT BeIOPOCOB, UCMOSb-
3yemoe Ansi NepBUYHON 3aLLMTbl YCTAHOBKM B MecCTe (NpeanoyTMTENbHO 3TO TOYKa BBOAA B 3[4aHWE), [Oe OHO
OTKIOHSIET OOMbLUYIO YacTb TOKa Npu Bbibpocax 1 NpegoTepallaeT pacnpocTpaHeHe Bonbluel YacTu Bo3gen-
CTBUs BbibpoCca Aanblue B YCTaHOBKY. OTO YCTPOMCTBO 3aLLmUThl OT BbIBPOCOB JOMKHO ObITb AOCTYMHLIM, youpa-
€MbIM ¥ NOACOEANHAEMBIM K 9KBUMOTEHLMANTBHOMY COEQUHEHMIO.

3.1.26 koopauHauuna 3awumThl (protection coordination): [lercTBue, rapaHTUpytoLLee, YTO BCE SN1EMEH-
Thl 3aLUMTbI, BHYTPEHHME U BHELUHME MO OTHOLLUEHMIO K 060pynoBaHUIO, pearnpyoT Takum obpas3om, YToObI
OrPaHNYNTb SHEPTUI0, HaMNPSHKEHWE UK TOK OO TaKOro YPOBHS, NMPU KOTOPOM HE BO3HUKAET MOBPEXOEHUS
3MEMEHTOB 3aLUMTbl UM obopyaoBaHus.

3.1.27 HoMMHanbHoOe uMMNynbCHOe HanpsikeHue (u3onsuuu) (rated impulse voltage (insulation)
[I[EC/TR 60664-2-1]): MimnynbCcHOe BblOepXXMBaeMoe HanpsiKeHue, NpMCBOEHHOE usrotoBuTenem obopyno-
BaHWIO UMW €ro 4acTu, XapakTepuayloLlee yka3aHHYl NPOYHOCTb €ro M3onAuMmn Ans nepexogHbix nepeHa-
NPSKEHUN.

3.1.28 HomMHanbLHOe HanpskeHue usonaumm (rated insulation voltage [IEC/TR 60664-2-1]): CpegHe-
KBagpaTMyeckoe 3Ha4YeHUE BbIAEPXKMBAEMOrO HanpsKeHUsl, NPUCBOEHHOE W3roTOBMTENEM 000pYL0BaHUIO
WK €ro 4acTu, XxapakTepusytoLlee ykasaHHy (00NrOBPEMEHHY0) NPOYHOCTb Er0 N30MNALUN.

3.1.29 guctaHUMOHHOe 3nekTponuTaHue (remote power feed): AnekTponutaHue, NocTynatoLlee no
CYMMETPUYHBIM CUTHASbHBLIM Napam UM BHYTPEHHMM NPOBOOHMKAM KOaKCWarnbHbIX Lenen, 0gQHOBPEMEHHO
ncnonb3yembix Ang nepegayv curHana. QuctaHumMoHHOe aneKkTponuTaHne, COOTBETCTBYOLWEee TpeboBaHUSAM
ansa uenen TNV, He knaccuduumnpyeTcs Kak ANCTaHUMOHHOE anekTponutaHme. TpeboBaHusa ona uenen TNV
ycTaHoBneHbl B [b-IEC 60950-1], n BbigeneHHoe anektponuTtanune (dpf) onpegeneHo B 3.1.7.
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3.1.30 cTomnkocTb (resistibility): CoricTBO 060pya0OBaHUSA 3NEKTPOCBA3M UM YCTAaHOBOK MPOTUBOCTOATh
B obwem cnydyae 6e3 noBpexaeHUs BO3OENCTBUIO NEPEHanpPsKeHUNn UM CBEPXTOKOB OO OnpeaerieHHOro
YCTaHOBMEHHOMO YPOBHS U B COOTBETCTBUM C ONpeaeneHHbIMU YCTaHOBEHHBIMU KpUTEPUAMMU.

I'Ipmmeanme - C‘-II/ITaeTCﬂ, YTO CTOMKOCTb npegHasHa4aeTca and Hyxa CeTu 3reKTpocBA3N B Lieriom, T. €. BCeX TUMNOB

ceTen: o6u.|,ero Nonb30oBaHNA U YacCTHbIX, a TakKkKe noboro o6opynosaHm;|, YCTaHOBJ1IEHHOIoO B W1 NOAKMHYEHHOro

Kﬂ,aHHOﬁ ceTun. TpeGOBaHVIﬂ K CTOMKOCTM OCHOBaHbl Ha crnefyrwmx INeKTPOMarHUTHbIX ABMEeHUAX: MOJTHUA, MHOYKUNA

OT NNUHUIA aneKkTponepenayn, so3pacrtaHme noteHumana 3eMinnm n KOHTakT C HU3KOBOJTIbTHbIM 3r1eKTponnTaHneMm.

3.1.31 akpaH, obonouka (screen, shield, (US) [b-IEC 60065-151]): YcTponcTBO, NpeaHasHayveHHoe Ans
CHWKEHMWS MPOHWKHOBEHWST 9MEKTPUYECKOrO, MarHUTHOMO UMW 3MEKTPOMAarHUTHOrO Nons B AaHHyto obnacTb.

3.1.32 akpaHMpoOBaHHbIAN Kabenb, 3awWuLeHHbIM Kabenb (screened cable, shielded cable (US)):
pynna 13 ogHowm nnn 6onee nap CKpyYeHHbIX NPOBOAOB, cOANaHCMPOBAHHbLIX OTHOCUTENbHO 3eMMu, CO-
OpaHHbIX BMECTe 1 NOKPbITbIX HENPEPbLIBHOW MeTannn4yeckon o60no4kon.

3.1.33 obonouka (shield [b-IEC 60065-151]): bapbep nnu koXxyx npegHasHauYeHHble ANsg MexaHU4eCKon
3aLUThbl, KOTOPbIE MOTYT TakK e BbINOMHATbL PYHKLMM 3KpaHa.

3.1.34 cneumanbHoe ucnbiTaTeNlbHOE YCTPOMCTBO 3awuThl (Special test protector): dnemeHT unu
Lenb, ucnomnb3yemble AN 3amMeHbl COrnacoBaHHOro yCTPOMCTBA NEPBUYHON 3aLLMTbl C LeNbio NoATBEpXae-
HUs koopavHaumun. MNpegenbHasi XxapakTepucTnka crneunanbHOro UCMbITaTeNbHOro YCTPOWCTBA 3aluThl ra-
paHTUpPYyeT, YTO HanpshkeHue Ha BxoAde obopynoBaHus OygeT Gonee BbICOKMM BO BPEMSI UCMbITAHUN, YEM
npu akcnnyaTtauum, n obecnedvnBaeT onpefeneHHbIi YpoBeHb rapaHTui, YTo obopygoBaHue bygeT 3awm-
LLeHo AobaBneHemM NEPBUYHON 3aLLMTLI.

3.1.35 KOMMOHEHT 3awWwmnThbl OT BbIOpoOca (surge protective component (SPC) [ITU-T K.11]): CoctaBHas
YacTb YCTPOWCTBA 3aluThbl OT BbIbpOCca, KoTopas He MOXeT OblTb (hN3NYECKN pasderneHa Ha MeHbLUNE YacTu
6e3 yTpaTbl ee 3anTHbIX PYHKUNNA.

Mpumeuarne 1 — 310 Mogndukaumsa onpegenenmsa 151-11-21 (component), npveeaeHHoro B [b-IEC 60050-151].

MpumeyaHme 2 — 3anTHaA QYHKUMSA HENUHENHAs; orpaHuYeHe amnnuTyabl 3dEKTUBHO HAaYMHaEeTCs, Korga am-

nnnTyaa NbiTaeTcqa NpeBbICUTh NpeaonpeaeneHHoe Nnoporosoe 3Ha4eHne KOMNOHEHTbI.

3.1.36 ycTponcTBO 3awWmThl OT BbiOpoca (surge protective device (SPD)): YcTponcTBO, KOTOpOE orpa-
HUYMBAET HanpsKeHUe Ha onpeferneHHOM MopTy WM NopTax, Bbi3BaHHOE BbIOPOCOM, MpEeBbIWAKWMM 3a-
OaHHbIN YPOBEHb:

1) moryT GbITb BKMIOYEHbI BTOPUYHbIE (DYHKLMK, TaKME Kak YCTPOMCTBO OrpaHuUYeHus Toka, 4Tobbl orpa-
HUYMTb TOK B Harpyske;

2) TUNoBas 3alMTHas uenb MMeeT Mo KparlHew Mepe OOUH HESNMHEWHbIW 3NeMEHT 3alimTbl OT BbIOpO-
COB, OrpaHN4YMBaloLLMIA HanpsXeHue;

3) yCTPONCTBO 3aLmnThl OT BbIGPOCOB NpefcTaBnseT cobon codeTaHne 3alimMTHON Lenu n aepxarens.

3.1.37 anekTpocBa3b (telecommunication): Jllo6aa nepegaya, n3ny4YeHne nnv BocnpousBeneHne 3Ha-
KOB, CWIHaroB, NMMCbMEHHOrO TEKCTa, N3006pakeHMn 1 3BYKOB MM MHpopMauum nobor npupogbl Mo npo-
BOAHbIM, pagno-, ONTUYECKUM UNW OPYrUM 3NeKTpoMarHuTHeIM cuctemam [IEC 60050-701].

3.1.38 ueHTp anekTpocBA3mM (telecommunication centre): CoopyXeHne anekTpocBA3W, B KOTOPOM 3a-
3eMrneHne n coeamnHeHnsa BbinosrHeHbl B cootBeTcTBUM € ITU-T K.27.

3.1.39 ceTb anekTpocBsa3n (telecommunication network): Cpega nepegauv, npegHasHayeHHas ons
cBSA3M Mexay obopyaoBaHMEM, KOTOPOE MOXET OblTb YCTAaHOBMEHO B OTAENbHbIX 30aHUSIX.

I'Ipvlmeanme 1 - Tele/lH «CeTb ANEeKTpocBA3N» onpeaendeTt d)yHKLI,MOHaﬂbHoe Ha3Ha4YeHune, a He AneKTpu4yeckne xa-

PaKTEPUCTUKN CETU.

MpumeyaHme 2 — CeTb aNEKTPOCBA3N MOXET:

— ObITb 0OLLIErO NOSIb30BAHUSA UMN YaCTHOW;

— noaBepraTtbCA nepeHanpaXeHnAam OT nepexodHblX NpoLeccoB, Bbi3biIBAEMbIX aTMOCCbeprIMVI paspdaoammn U aBa-

pnaMun B cUctemMax pacnpeaeneHna sHepruu;

— noapepratbCA HenpepbiBHbIM HAanpaXXeHnamMm OTHOCUTES1IbHO 3eMIn (o6u.|,ero BIA,El,a), nHoyunpyembiM OT npoxoas-

KX pAaoM NUHUK anekTponepeaa4vn nnmn NMHUN 3aNeKTpu4ecKkon T4ru.

Mpumevanne 3 — Npumepamn ceTen SNEKTPOCBA3N ABNAIOTCS:

— KOMMYTUpyemas TenedoHHas ceTb obuiero nonb3osaHus (PSTN);

— ceTb criegytouero nokonenunst (NGN);

— CeTb nepegayvn AaHHbIX o6u_\ero NoNb30BaHUA,

— YacCTHad CeTb C XapaKTepUucTnkamm anekTpnyeckoro MHTepcbeVlca, aHanorn4yHbiMn npnBeaeHHbLIM BblLUe.

3.1.40 KOMNOHEHT OKOH4YaHuA (termination component): KOMNOHEHT, NMPpUMEHSEMbIN ANA UMUTauun
NoaKM4YeHNs BCnoMoraTenbHoro 06opyaoBaHust K UCNbITYEMOMY UM HEUCTNBbITYEMOMY MOPTY.
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3.1.41 Tepmuctop (thermistor): TepMO4yBCTBUTENbLHLIN MONYNPOBOAHUKOBLIA PE3NCTOP, OCHOBHAS
PYHKLMSA KOTOPOro 3akrnioyaeTcs B 3HAYUTENbHOM W3MEHEHUW 3NEKTPUYECKOro COMpPOTMBIEHMS C U3MEHe-
HMeM TemnepaTypbl koprnyca.

3.1.42 HanpsbkeHne nonepeyHoro (anddepeHumanbHoro) Buaa (transverse (differential) mode voltage):
HanpspkeHne B yCTaHOBINEHHOM MECTE MeXAy ABYMSI MPOBOAHMKAMM U Napamuy NPOBOAHWKOB B rpynne.

3.1.43 TpaHcnopTHasa ceTb (trunk network (TNW)): YacTb ceTu anekTpocBsA3n, KOTopasi pacrnosoxeHa
Mexay OBYMS LLeHTpaMu 3NekTpocBa3n 1 obecneynsaioLLas CBsA3b MEXAY LeHTpamu.

3.1.44 cuctema pacnpegeneHus anektpoaHeprum Tuna TT (TT power distribution system): Cuctema,
umeroLwas ogHy HENOCPEACTBEHHO 3a3eMIIEHHY TouKy. YacTtn obopyaoBaHus, nognexaiwime 3a3emMrneHuio,
COEOVHSIIOT Ha CTOPOHE MONb30BaTess C 3a3eMNALWUMN ANEKTPOAAMN, KOTOPbIE ABMSIOTCS 3MEKTPUYECKU
HEe3aBNCMMbIMM OT 3a3eMINAOLLNX 3NEKTPOLOB CUCTEMbI pacnpeaeneHust SHeprun.

3.2 CokpalyeHusn

B HacTosWwem cTaHgapTe NPUMEHSIIOT CriegyloLimMe CoKpaLleHns:

a. c. — alternating current — nepemMeHHbIN TOK

AC — Alternating Current — nepeMeHHbIN TOK

AN — Access Network — ceTb goctyna

ANE — Access Network Equipment — o6opyaoBaHue ceTn gocTyna

AUX — Auxiliary — BcnomoraTesnbHbIi

BN — Bounding Network — cnctema BbipaBHUBaHNA NOTEHLMANOB

CBN — Common Bounding Network — ocHOBHasi cuctema BblpaBHMBaHMsI NOTEHLMANOB

CPE - Customer Premises Equipment — o6opyaoBaHue, ycTtaHaBnMBaemMoe B MOMELLEHWMN NOMb30BaTenNst

d. c. — direct current — NOCTOSAHHbIV TOK

DC — Direct Current — NOCTOSAAHHbIN TOK

DMT — Discrete Multitone — guckpeTHass MHOroTOHOBas nNepeaaya

dpf — dedicated power feed — BbiaeNneHHOE anekTponuTaHne

ECL — Electronic Current Limiter — aneKTpOHHbIN OrpaHn4uTenb ToKa

ECTP — External Cable Termination Point — To4ka nogknto4YeHuns BHeLLHero kabens

EPR — Earth Potential Rise — Bo3pacTaHue noTeHumana semnm

ESD - Electrostatic Discharge — anekrpoctaTtudeckuin paspsg

GDT - Gas Discharge Tube — rasoBbin pa3psagHuK

HV — High Voltage — BbicOokoe HanpsbkeHue (NIMHUSA SnekTponepenayn ¢ HanpsbkeHnem nepemMeHHoro
Toka 6ornee 36 kB 1 meHee 200 kB)

IBN — Isolated Bonding Network — nsonvpoBaHHas cuctema BblpaBHMBaHMSA NOTEHLMANOB

ISDN — Integrated Services Digital Network — undppoBas ceTb ¢ nHTerpauuen crnyxob

LE — Local Exchange — mecTHas TenedoHHas cTaHuus

LI — Line Interface — nuHenHbIN HTepdhelic

LT — Line Termination — NnMHENHOE OKOHYaHWE

LV — Low Voltage — HU3Koe HanpsikeHne (NMUHUS anekTponepeaayn ¢ HanpskeHneM nepeMeHHoro Toka
meHee 1 kB)

MDF — Main Distribution Frame — rnaBHbIi pacnpegenuTenbHbIi Kpocc

MET — Main Earthing Terminal — rnaBHbIA KOHTaKT 3a3eMsleHNs

MOV - Metal Oxide Varistor — meTannookcuaHbIn BapucTop

MSPD — Multiservice Surge Protective Device — MHOrogyHKLMOHaNLHOE YCTPOMUCTBO 3alUuTbl OT Bbl-
Opocos

MV — Medium Voltage — cpegHee HanpshkeHne (MMHUS anekTponepeaayn ¢ Hanps>keHneM NepeMeHHoro
Toka 6onee 1 kB n meHee 35 kB)

NGN — Next Generation Network — ceTb cnegyroLero nokoneHus

NT — Network Termination — ceTeBoe OKOH4YaHUe

PD — Powered Device — nutaemoe ycTponCTBO

PoE — Power over Ethernet — nutanune 4epes Ethernet

POTS - Plain Old Telephone System — 06bl4Hasi (TpaguumMoHHas) aHanoroas TenedgoHHasi cuctema

PS — Power Supply — UCTOYHUK NUTaHNS

PSE - Power Sourcing Equipment — o6opynoBaHue cHabXeHus nMTaHnemM

PSTN — Public Switched Telephone Network — TenedoHHasi ceTb 06LLEero NonbL30BaHNA

PTC — Positive Temperature Coefficient thermistor — TepMmMcTOp € NONOXMTENBHBIM TEMMEPATYPHBIM
KoahPMLUMEHTOM

RMS — Root Mean Square — cpeaHeKkBagpaTnyeckoe 3HaYyeHne
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ROEP - Rise of Earth Potential — noBblLLIeHWe NOTEHUMana semMnm

RSE — Remote Switching Equipment — guctaHuMoHHOe KOMMYTUpYloLee obopyaosBaHve

SHDSL - Single-pair High-speed Digital Subscriber Line — ogHonapHasi BbICOKOCKOPOCTHas Lndposas
aboHeHTCKas NMHUA

SOHO - Small Office, Home Office — manbii oduc, gomaruHun ocuc

SPC - Surge Protective Component — KOMNOHeHTa 3alLnThl OT Bbibpoca

SPD - Surge Protective Device — ycTpoONCTBO 3aLMTbl OT Bbibpoca

SLIC — Subscribe Line Integrated Circuit — nHTerpanbHas Lenb (cxema) abOHEHTCKOWN NIMHUN

SSA — Solid State Arrester — TBepAOTENbHbIN pas3psagHUK

SSOP — Solid State Overcurrent Protector — TBepaoTenbHOEe YCTPONCTBO 3aLUuTbl OT CBEPXTOKA

STP — Special Test Protector — cneynansHoe ucnbiITatensHoe YCTPONCTBO 3aLLMThbI

STPe — Shielded Twisted Pair Ethernet — akpaHupoBaHHas BuTasi napa Ethernet

SW — Switch — nepekntoyaTenb

TCE - Telecommunication Center Equipment — obopyaoBaHue LeHTpa 3NeKTPOCBA3N

TDD - Time Division Duplex — gynnekcHas cBa3b C BPEMEHHbIM pasgeneHnem

TN-C — T1n cuctemsl pacrnpefeneHmns arnekTpoaHeprm

TNV — Telecommunication Network Voltage — HanpsikeHne ceTn aneKkTpocBsan

TNW — Trunk NetWork — TpaHcnopTHas ceTb

USB - Universal Serial Bus — yHnBepcarnbHasa nocrnegosartesfibHas WnHa

UTPe — Unshielded Twisted Pair Ethernet — HeakpaHupoBaHHasa BuTas napa Ethernet

VDSL — Very high speed Digital Subscriber Line — BbicokockopocTHas uudpoBas aboHEHTCKas NMHUSA

WLAN — Wireless Local Area Network — 6ecnpoBogHas nokanbHasa ceTb

XDSL — nto6ow Tun umdpoBon abOHEHTCKOW NMHUN

BO (AE) — BcnomoratenbHoe obopyaosaHue

MO (EUT) — ucnbityemoe obopygoBaHue

H. N. (n/a) — He NPUMEHMMO

3.3 Ob6o3HaueHus

B HacTodwem cTaHaapTe NPpUMEHSIOT cnegytoLime ob6o3HavYeHns:

Uc — HanpsixeHne 3apsiga NOCTOSIHHOMO TOKa reHepaTopa BblGpOCOB;

Uc (max) — MakcrmarbHOe HanpsbkeHue 3apsifa NOCTOSHHOMO ToKa reHepaTtopa BbIOpOCOB;

Uac. (maxy — MakCMmMarnbHOe HanpsXeHue nepemMeHHOro Toka (XONocTOM xoA) AN UCMbITaHU nepemeH-
HbIM HarnpsXeHneM.

4 YcnoBus gnsa nepeHanpsXeHUnM u CBepXTOKOB

B HacToslem cTaHgapTe paccMaTpuBaloTCs criegyloluve cryyav AeNCTBUSi nepeHanpsikeHun mnu
CBEpPXTOKOB:

— BbIOPOCHI, BbI3BaHHbIE pa3psgamu MOMHWNA, B NMHenHoe obopyaoBaHve unm B6rnsn Hero;

— bonbluMe TOKN B 06u.|,e|7| npoBoJke UM KOMNOHEHTaXx, Korga nepeHanpaxXeHna unm CBEepPXToKUn BO3HU-
KaloT OQHOBPEMEHHO B psie NIUHUI;

— bonbluMe TOKW, TeKyLuMe B 060pyaoBaHNe Yepes BCTPOEHHbIE B 060pYAOBaHNE KOMMOHEHTbI 3aLUuThl,
nponyckarwLme 6onbLune TOKW, KOTOpble UCKMYaT HE06X0ANMOCTb NEPBUYHON 3aLUUTDI;

— KpaTKkoBpeMeHHble MHAOYKUMOHHbIE TOKW, HaBOOWUMble NMepeMeHHbIM HanpsaXeHmem cocegHux TIMHWUIA
ANeKTponnTaHnua unn cuctemamu 3]'I€KTpI/I(?pI/ILlI/IpOBaHHbIX Xernes3HbIX gopor, Kak npaBuno, Torga, korga B
IATUX NIUHUAX UM CUCTEMAX BO3HUKAKOT aBapui;

— Bo3pacTaHue noteHumana semnu (EPR), Bbi3BaHHOe aBapusiMuy 3rEeKTPONUTaHS;

— NPSAIMOW KOHTaKT MexXay NMHUSAMU 3IEKTPOCBA3N U NIMHUSIMU CETEBOTO 3MEKTPONUTaHNS;

— nepexofHble BbIOPOCHI Ha NMUHNAX CETEBOrO 3MEKTPONUTaHNS;

— Pas3HOCTb NOTEHLMAaroB, KOTopast MOXET BO3HUKHYTb Mexay TT- unu IT-cuctemMon anekTponutTaHus u
CUCTEMOW 3NEeKTPOCBA3N.

5 TpeboBaHuA cTONKOCTH

JIVHWKM 3NeKTPOoCBA3N, ANCTAHUMOHHbIE (BbIOENEHHbBIE) NTMHMM ANEKTPONUTAHNUS N JIMHUN CETEBOTO 3reK-
TPONUTaHWUS B TOW UMW MHOW Mepe Ha MpakTuKe NoABEepXKeHbl BO3AENCTBUIO MOSTHUIA UMW NUHWUIA SNEeKTPonu-
TaHus. HekoTopble CTeNeHn BMAHUSA 1 Mepbl 3awmTbl onucbiBatotes B ITU-T K.11. B oTHOWEHNM CTOMKOCTH
06opyaoBaHUsI 3MEKTPOCBSA3UN, NOACOEAMHEHHOIO K METannMYeckum MpoBOA4AM, CYLLECTBYHOT pasnuyHble
TpeboBaHWs CTOMKOCTU ANsi pa3nuYHOM OKpyKawLlen cpenpl. [Npumepom cnyxaTt pasnuyHble CUCTEMbI Nn-
TaHud, onucaHHble B [b-ITU-T K.66]. B yacTHOCTK, cuctembl nutanns TT u IT, KOTOpble HE UMEIOT coeanHe-
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HWSI K TNaBHOMY 3aXumy 3a3emneHus 3gaHusa (MET), cosgatoT 6onee BbICOKME BbIOPOCHI MO OTHOLLEHUIO K
MET. Beibop Hagnexawmx TpeboBaHuii K CTOMKOCTU U3 CTaHOAPTOB Ha CEMENCTBO NPOAYKLMU U NPOaYK-
LMIO 9BRsieTCa npeporatmBon agMUMHUCTpPaUUU UNK OnepaTopoB 3MeKTpocBsa3n. B mHTepecax CHuXeHus
ymncra KOHCTPYKTUBHbBIX MCNOMHEHU 0D0OpyAOBaHUSA Ha AaHHbIN MOMEHT PEKOMEHAYHTCA B CTaHAapTax Ha
NPOAYKLINIO TOMNbKO OCHOBHbIE U MOBbLILLEHHbIE TPEOOBAHNS CTOMKOCTH.

HecmoTpsa Ha TO, 4TO CTaHAapTbl Ha MPOAYKLMIO He npedycMaTpuBaloT creuuvanbHble TpeboBaHus
CTOMKOCTU, NPU3HAHO, YTO MOryT CyLLEeCTBOBaTb OCOObLIE YCNOBUS, KOrga He4oCTaTOuYHbl AaXe MOBbILWEHHbIE
TpeboBaHNsA CTONKOCTH.

B HekoTOpbIX CTpaHax MOryT 6bITb Pa3NNYHbIE CUCTEMbI MMTAHWSA B OTAENbHbIX 30HAX, UM HEBO3MOXHO
YCTaHOBUTb NepBuyHYyto 3awmTy. B [b-ITU-T K.98] nokasaHo, 4TO MHOrogyHKLMOHAarbHblE YCTPOWCTBA 3a-
wmTbl OT BbibpocoB (MSPD) sBnsitoTcst 9hdeKTUBHBIM CnocoboM Ansa 3awmuTbl 000pyaoBaHUs 0COOEHHO
frmskopacnonoxeHHoro. [na 3awmTtel 06opyaoBaHMs, NOAKITHOYEHHOIO K ASIMHHBIM BHYTPEHHUM Kabensam,
MOXeT noTpeboBaTbcsa NpuMeHnTs MSPD Ang 3awutel BHYTPEHHUX nopToB. MSPD ansa aTon uenu Joctyn-
Hbl. DTy MHOpMauuo criegyeT yunTbiBaTb Npu Bbibope TpebosaHun. Jlydwe npumeHsiTe 6onee BbiCOKMeE
TpeboBaHus Ans Bcero o6opynoBaHus.

5.1 OcHOBHbIe Tpe6oBaHUSA CTOMKOCTHU

MpumeHsitoTca kK 060pyaoBaHMI0, NpegHa3Ha4YeHHOMY A1 UCMONb30BaHUSA B:

— obcTaHOBKE C HU3KUM YpOBHEM BO3aencTBus. 3awmTta obopynoBaHusi obecnevmBaeTcs COOCTBEHHON
3aLMTOMN;

— obCcTaHOBKE C BbICOKMM YPOBHEM BO34EWCTBUSA, 3almTa obopynoBaHus obecnevmBaeTcs cOOCTBEH-
HOW 3amTon n gobaBneHnem cornacoBaHHOM NEPBUYHON 3aLLMThI;

— nopTax, norfaralmowmxcsi Ha KOOpPAMHALMIO MU30MsALUU, BMECTO COrNacoBaHHOW MEePBUYHONM 3alUuTbl
MOXHO [006aBUTbL CornacoBaHHOE YCTPOMCTBO C M3OMNMPYHOLLMM TpaHCOopMaTopoM Ha Gonee BbICOKOE HO-
MUWHarbHOE HanpsiXeHne NPOYHOCTM.

5.2 NMpomexyTo4yHble TpeboBaHUSA CTOMKOCTHU

On Tpe6OBaHI/IFI CTOMKOCTM MOTYT NPUMEHATBCA B CllydasXx, Korga OCHOBHble Tpe6OBaHMﬂ CTOWKOCTM
HEeOOCTaTO4Hbl, YHUTbIBAA aCneKTbl OKPY>XarLWnx yCﬂOBVIVI n/vnn Tpe6OBaHMFI nosib3oBaTena K HaaeXXHOCTU
ycnyru, npun 3ToOM noBbllIeHHanA CTOWKOCTb Henpuemrnema Bcrnegcrsne CTOMMOCTU. 3710 nyyulada CTOMKOCTb
YeM OCHOBHbIe Tpe6OBaHVIF|, npuyem gocturaeTca CpaBHUTENbHO MaribiM NoBbILLEHUEM CTOMMOCTU U UMeeT
Xopollee COOTHOLWEeHMe LeHa-Ka4eCcTBo.

5.3 MoBblweHHble TpeGoBaHMsI CTOUKOCTH

Korga ocHoBHble TpebOBaHMSA CTOMKOCTU SBMAKOTCH HEQOCTATOYHBIMU M3-3a XECTKMX YCIOBUIA OKpyXa-
loLLEen cpedbl, HaUMOHarbHbIX HOPM, COODPaXXeHWUI IKOHOMMUYECKOTO M TEXHWYECKOrO XapakTepa, YCTaHo-
BOYHbIX CTaHOAPTOB UK TpeboBaHMI YPOBHS YCNYT, ONepaTopbl AMEKTPOCBSA3M MOTYT 3aNpoOCUTb MOBbILLIEH-
Hble TpeboBaHNsI CTOMKOCTM.

Mpumepbl cny4vaes, korga MoryT noTpeboBaTbCs «MOBbILEHHbIE» YPOBHU CTONKOCTH:

— 12t BEIOPOCOB MHAYKLWUM OT NMHWIA anekTponuTanus 1 EPR npesbiwatoT 1 A%c;

— yCTpoWncTBa nepBnYHON 3awwmTtbl SPD He ycTaHaBnuBaloTCA NpyY HOPMarbHOW 3KCnnyaTaumu,

— TPYAHO obecneyvnTb 3KBMNOTEHUMANbHOE COEQUHEHNE B MOMELLEHUN MONb30BaTENs, Hanpumep 4m-
Ha coeguHUTENbBHOro npoeoga 6onee 1,5 m;

— obopypoBaHue nomnb3oBartenst uMeeT 6onee ogHOro Tuna nopTa, HanpMMep NopT CETEBOMO 3NEKTPO-
NUTaHWUSA NMOC BHELUHUA TeNeKOMMYHUKALUMOHHbIA NOPT UMW NOPT CETEeBOro 3MNEKTPONUTaHUS MNIC BHYT-
pPEHHME NOopPThI.

5.4 CneumnanbHble Tpe60BaHMA CTOMKOCTU

CyuecTBylOT 06CTOATENBCTBA, KOrA4a AaXe MOBbIWEHHbIX TpeboBaHWA CTOMKOCTU HEeOOCTaToOvHO ANd
nomeLLeHn nonb3oBaTens BCrneacTBUE OKpYXXaloLWmnX YCroBui, HauMOHarnbHOro 3akoHoAaTernbCcTBa, 9KOHO-
MUYECKUX N TEXHUYECKMX MPUYMH, CTAHAAPTOB MHCTaNNAUMmM unu TpeboBaHnm HagexxHoCTu ycnyru. B Takom
crnyyae onepartop CeTu 3MeKTPOCBA3M MOXET NoTpeboBaTh cneymnansHble TpeboBaHMsA CTOMKOCTY.

CneumanbHble TpeboBaHWA CTOMKOCTN NPUMEHSIIOTCS, KOrAa OAHOBPEMEHHO BbIMOSHAIOTCS BCe creay-
foLme ycrnoBus:

— cuctema nutaHusa Tuna IT unn TT,;

— 3a3eMIeHne 1 3alMTHOE CoeMHEHME HE BbINOSHEHbI B cooTBeTCTBUM C [b-ITU-T K.66];
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— NepBUYHas 3almuTa He ycTaHoBneHa B cootBeTcTBUM ¢ [b-ITU-T K.66], Torga kak TpebyeTtcs cornacHo
OLeHKEe PUCKOB;

— CYLLEeCTBYIOT TPyAHOCTU B ycTaHoBKe MSPD.

B Takom cny4ae onepatop CeTU 3NeKTPOCBA3N MOXET 3anpocuTb cneumarnbHble TpeboBaHNs CTONKOCTH.
HekoTopble yka3aHus 1 BO3MOXHbIE UCMbITaTeNbHbIE YPOBHU codepxaTcs B [b-ITU-T K.21] (npunoxenne A)
n [b-ITU-T K.45] (npunoxexune A). B [b-ITU-T K.21] (npunoxerue A) un [b-ITU-T K.45] (npunoxeHne A) co-
JepxaTtcsa Kak onucaHue, Tak U TpeboBaHusa ona cneumanbHbiX TpeboBaHui cTonkocTu. lNpeanonaraetcs,
yTO TPebOBaHMSA NCMbITAHMIA, ONUCaHHbIE B pa3gerne 7, OyayT 3aMeHeHbl Ha yKa3aHHbIE.

6 NpaHunua o6bopyaoBaHus

BapuaHTbl pasnuyHbix TMNoB obopyaoBaHusa NPUMBOAAT K HEOo6XO0AMMOCTM paccmoTpeHns obopyaoBsa-
HMS B KQYECTBE «YEPHOro ALLUMKa», UMEIOLLLEro HeCKOmNbKO MopToB: &, b, ¢, d, e n f n 1. A4., a Takke E (3asem-
neHwve). BoamoxHo, 4To B 060pyAOBaHUM UK Ha nNnaTe u T. 4. NpegyCcMOTPeHbl HEKOTOpble YCTPOMCTBA 3a-
LUMTBI UM OHW NOACOEAMHEHDbI K ero noptam. [Ona uenu AaHHbIX UCNbITAHUA M3roTOBUTENW OOIDKHbI Onpe-
OennTb rpaHuLbl «4EPHOTO AluKay, a nboe NoAKMIYEHHOe YCTPOMCTBO 3alunThl AOIMKHO paccMaTpmBaTb-
CSA B Ka4YeCTBE HEM3MEHHOW YacTn 0bopygoBaHus (Manas CtaHums B ynu4Hom wkadpy, mynstunnekcop, CPE
n 1. A.). Ecnu B 06opygoBaHny ncnonb3yoTcs KOMNOHEHTLI 3almThl, NponycKaLme 6onbLon ToK, TO cre-
ayeT pykosoacteoBatbcsa 10.1.1. Ecnv npeaycMoTpeH AOMONHUTENbHBLIN NPOBOA, 3MEKTPOCBA3UN, HanpuMmep
ONS yONWUHEHUS UNW B KAYeCTBE CUrHaNbHOMO 3a3eMINeHns, TO CneayeT cunTaTb, YTO 3TN NPOBOAA yBENUYK-
BalOT YMCIIO UCTILITYEMbIX OKOHYaHMI, Hanpumep a, b, ¢, d, e nfn 1. 4., a Tarke E anga sasemnenus.

7 YcnoBus ucnbiTaHum

7.1 UHTephencHbie NopThbl

7.1.1 Knaccudmkauma noptoB

CyLLEeCTBYIOT TPY pasfMyHbIX TUMa NOpPTOB: BHELLHNE, BHYTPEHHUE N BHYTPUCUCTEMHBIE.

1) BHewHne nopTbl:

— CUMMETPUYHOW napsl;

— KoaKkcmanbHoro kabens;

— BblaeneHHoro anekTponutanus (dpf);

— CETEBOrO 3MEKTPONUTaHNS NEPEMEHHOIO TOKA.

2) BHyTpeHHue nopThbl:

— HE3aKpaHMpOBaHHOIo kKabens CUMMETPUYHON Napbl;

— 3KpaHMpOoBaHHOIo kabens, BKIOYas CUMMETPUYHbIE U HECUMMETPUYHbIE MapHble 3KpaHMpPOBaAHHLIE
kabenu, a Takke KoakcuanbHble kKabenu;

— nnasatoLero anekrponutanus DC;

— COEANHEHHOrO C 3emrien anekTponuTanusa DC.

MprmeyaHne — O630p NnaBaroLLLEro U COEANHEHHOTO € 3emrnien anekTponutaHua DC npuBeaeH ganee.

lMnaBatoLLee 1 coegnHeHHoe ¢ 3eMnen anekTponutaHve DC MOXEeT OCyLeCTBNATLECA OAHOMONAPHBIM UM
OBYNONspHbIM HanpsikeHneM. [MonoXuTenbHbIN UK OTpUUAaTENbHbIA NOMOC OAHOMONAPHOrO 3MEeKTPonUTaHUS
DC moxeT ObITb NOAKMIOYEH K MECTHOW SKBUMOTEHLMANBHOM CUCTEME 3a3eMIIeHUs], Aenast UICTOMHUK COEAMHEH-
HbIM C 3emnen. AnbTepHATUBHO OOHOMOMNSAPHOE anekTponutaHme DC MOXeT ObITb cAenaHo nnasaroLLmUm, He Bbl-
MONHAA NPAMOro COeAUHEHNST K MECTHOW SKBUMOTEHLMANBHOM CUCTEME 3a3EMITEHUS.

[synonapHoe anekTponutaHMe DC MoXeT uMeTb ABe KoHdurypaumu. lNepsas koHdUrypaums coctouT uns
OBYX COEOMHEHHbIX MOCeaoBaTeNIbHO OAHOMOAPHBIX UCTOYHMKOB, COEAUHEHHBIX TaK, YToObl Co34aTh TpU Mo-
noca HanpsbkeHus: nntoc, 0 B n myHyc. OBbIMHO Ha CTOpOHE MCTOYHMKA anekTponuTaHusa DC nomntoc 0 B coeam-
HeH ¢ 3emnen. BTtopasa KoHdurypaums COCTOMT M3 OOHOMOSSIPHONO UCTOYHMKA, B KOTOPOM MMEKTCS [ABa Coeau-
HeHHble MocreaoBaTenbHO Pe3nCTopa PaBHOW BENUYMHbLI, MOOKMIOYEHHbIE K BbIXOAY UCTOYHUKA. Toyka coeau-
HeHus OBYX pPe3nCTOPOB coeanHEHa C 3eMren, npespalLlas UCTOYHMK B 9hPEeKTUBHO NMnaBatoLLmii C paBHbIM MO
OTHOLLEHMNIO K 3eMrie NOMOXUTENbHbIM U OTpULaTENbHBIM HaNPSXKeHNeM, HanpuMep OAMHOYHLIA UCTOYHMK MO-
cTosiHHoro Toka 400 B 6yneT umeTb nutatome HanpsikeHus +200 B n —200 B. MNMoBogom Ans Takon KOHGUry-
paumm SBnseTcs HeoOXo0AMMOCTb OrPaHNYUTL TOK Ha 3EMITH0 OT N0OOro NMUTaLWEro NPOBOAHMKA, UCMNOSb3YS
BbICOKOE COMPOTUBIIEHNE PE3VNCTOPOB U Takmm obpa3om yaoBreTBopssi TpeboBaHMAM cTaHgapTa 6esonac-
HOCTU K TOKY NPUKOCHOBEHUSA. BonbLue nHdopmauum no KoHurypaumm 3amnTHOrO COeaUHEHNST 1 3a3eMrie-
HUSA BHYTPW 3HaHMSA aNeKkTpoceaaun cogepxutea B ITU-T K.27.
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3) BHyTpMCUCTEMHbIE NOPTbI HAXOAATCA BHYTPW CUCTEMbI KOMMYTaLUW LIEHTPOB 3NEKTPOCBA3U, YTO Npes-
nonaraeT BHYTPEHHWE COEAMHEHUSI KOPOTKMMUN Kabensamm unm aKkpaHMpoBaHHbIMY kabenamu (kabenbHbIN KpaH
unu kabenbHbIA NOTOK U T. A.) N0oA, KOHTponem npoussoauTtens. MNockonbKy 3TW TUMbl NOPTOB, Kak NpaBumo, He
NoABepralTCcs BO3AENCTBUIO MOBPEXOAIOLLNX NepeHanpskeHni, To TpeboBaHUs He YCTaHOBIMEHBI.

7.1.2 UHTephencHbie NOpThbI

MopTbl MOryT NoaknNio4aTbCsa K pasnuyHbiM Tunam kabenem n pasnuyHbIM TMnam CepBUCOB. JTO NosC-
HeaeTcsa B A.2 (npunoxeHue A).

7.2 Tunbl UCNbITaHUN

B 3aBucumMoOCTM OT Tuna nopTa M 3a3eMsieHus 000pydoBaHUS OOMMKHbI ObiTh BbIMOMHEHbI CreaytoLne
TUMNbI UCMbITAHUIA, @ UMEHHO:

— nonepeyHoe/audpepeHumanbHoe (NPoBOA OTHOCUTENbHO MpPOBOAA M Napa OTHOCUTEMbHO napbl
ans nutaxusa Yyepes Ethernet (PoE));

— BHELUHWI NOPT OTHOCUTENBHO 3EMIN;

— BHELUHWI NOPT OTHOCMTENBHO APYroro BHELIHEro nopTa;

— BHELLHWI NOPT OTHOCUTENBHO BHYTPEHHEro nopTa

I'Ipmmeanme 1 — 3710 UcnbiTaHue npoBOANTCA KaK YaCTb UCMbITaHNA BHELLHEro nopta OTHOCUTESTIbHO 3EMIIN;

— BHYTPEHHWIA NOPT OTHOCUTENBHO 3EMIN;

— BHYTPEHHWI MOPT OTHOCUTENBHO APYroro BHyTPEHHErO nopTta

I'Ipmmeanme 2 — 9370 ucnbiTaHue NPOBOAUTCA KaK HacCTb UCNbITaHNA BHYTPEHHEro nopta OTHOCUTENTbHO 3EeMITN.

7.2.1 NonepeyHoe/andcpepeHunanbHoOe UCNbITaHNEe

I'Ionepeque nnn ,qmcbcpepeHuMaanoe ncnblTaHne crnenyeTt npoBoAnTb ANA BCEX TUMOB BHELLHUX NOPTOB
o6opy,q03aH|/|;|. I'IpM BbINOJTHEHNN UCTbITAHNUA HEKOTOPbIE HEUCTbITYEMbIE MOPTbI KaXXA0oro Tuna Harpyxatot.

7.2.2 UcnbiTaHMe BHELWHEero nopta OTHOCUTESNIbHO 3eMIn

WcnbiTaHnst BHeELLHEro nopTta OTHOCUTENbHO 3eMIW crieqyeT MpoBOAUTL ANst Bcero obopynoBaHusi ¢
BHELWHMMK nopTamu. [pn BbIMOMHEHUWM WUCMbITAHWS BCE HeEUCMbITyeMble MOpThl (Kak BHYTPEHHWE, Tak U
BHELLHME) Harpy»alT 1 3aTeM UCMbITAHUS MOBTOPSIIOT MPY NMOOYEPEAHOM 3a3eMIIEHUM KaXKAOro TUMa BHYT-
PEHHEro nopTa Yepes areMeHT CBA3W.

7.2.3 UcnbiTaHMe BHELLHEro nopta OTHOCUTESIbHO APYroro BHELWHero nopra

WcnbiTaHne BHeLHero nopta OTHOCMTENbHO APYroro BHELWHEro nopTa crnegyeTt nposoauTb Ans obopy-
[oBaHus, umetoLero 6onee ogHoro BHelwHero nopta. Ecnv obopygosaHne cnpoekTMpoBaHo Afs UCNOoNb30-
BaHUS C MNOACOEAMHEHMEM K 3a3eMIIeHMo, TO CTaHA4apT Ha MPOAYKUMIO YCTaHaBMMBAET, B KakuUX Cryyasx
NpoBOAUTCA UCMbITaHWe. Py BBINOMHEHUN UCTILITAHUA BCE HEUCTbITYeMble (Kak BHELUHMe, TaK U BHYTPEeH-
HWe) NopThl HarpyXxaroT. 3aTem UCMbITaHWUA NOBTOPAIOT NPU NOOYEPEAHOM 3a3EMIEHNN KaXKAOro Tuna BHeL-
Hero nopTa yepes dSrNeMeHT CBA3W, BKIMoYasi NopT TOro xe Tuna.

Mpn ncnblITaHMM BHELLHEro nopTa OTHOCUTENbLHO APYroro BHELWHEro rnopTa, B Ka4ecTBe BTOPOro nopra
HeobxoaMMo paccMmaTpuBaTh criegyloLlee:

1) opyrve nuHMu/Napsl UCMbITYEMOrO TUMa nopTa (Hanpumep, napa 1-ro OTHOCUTENBHO Napbl 2-fo nopTa Tvna 1);

2) nuHuu/napbl gpyrmx TMNoB MOpToB (Hanpumep, napa 1-ro nopTta TMna 1 oTHOCUTenbHO napbl 1-ro
nopta tuna 2).

Mpumep nocnegoBaTenbHOCTM UCMbITAHUIA NpuBedeH Ha pucyHke 7.1. B A.2 (npunoxeHne A) npusege-
Hbl HEKOTOpPbIE MPUMEPHI Pa3fM4YHbIX MOPTOB U NOCNEA0BATENbHOCTEN UCMbITAaHWUNA.
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Mpumep nocnegoBaTeNbHOCTA UCTbITAHUIA

a1 — b1 (nonepeyHoe/guddepeHLnansHoe ncnbITaHne);

ai/b1 — E (cnbiTaHve BHeLWHEro mopta OTHOCMTENBHO 3eMnn);

ai/b1 — E npu euff1, cBA3aHHOM ¢ E (McnbiTaHne BHELLHEro nopta OTHOCUTENBHO 3eMIU, Korda oAuH BHYTPEHHWN
MopT CBA3aH C 3a3eMeHUeEM);

ai/b1 — c1/d1 npu oTcoeanHeHHOM E (MchbiTaHue BHELIHEero nopta OTHOCUTENbHO APYroro BHELUHEro nopra, korga
OOMH BHELLHWI NOPT CBSA3aH C 3a3eMIeHnem);

ei1/f1 — E (ncnbiTaHmne BHyTpeHHEro nopta OTHOCMTENBHO 3eMnin);

e1/fi — E npu gi/hy, cBA3aHHOM ¢ E (McnbiTaHue BHYTPEHHEro nopta OTHOCUTENBLHO 3eMIW, KOrga oauvH BHYTPEHHUIA
NopT CBSA3aH C 3a3eMIIEHNEM);

i/i2/islislialislizlis — E (ncnbiTaHne nopta POE OTHOCUTENBHO 3eMMn);

ir/iz/ — isfie/ nnu ialis/ — i7/is (nonepeyHoe/anddepeHumnansLHoe UcnbiTaHe nNuTatowen napel POE oTHocutensHo apy-
ron nuTaloLLen napsbl)

PucyHok 7.1 — Mpumep nocnenoBatenbHOCTU UCNbITAHUIA

7.2.4 UcnbiTaHMe BHYTPEHHEro NopTa OTHOCUTENbHO 3eMIU

WcnbiTaHnst BHYTPEHHEro nopta OTHOCUTENbHO 3eMNu criegyeT NpOBOANUTL ANA BCEX TUMNOB BHYTPEHHUX
nopToB, Knaccuduumpyembix Kak BHyTPeHHWU nopt (cm. A.2.1 (mpunoxeHue A)), eCrnim 37O HE WCKITHOYEHO
CTaHOapTOM Ha NpoAayKuumio. [1py BbINONTHEHWMM UCMbITAHUS HEKOTOPbIE HEUCTIbITYEMbIE MOPThI KaXAoro Tmna
HarpyxatoT. 3aTem UCMbITaHWA NOBTOPSIOT MPWU MOOYEPEAHOM COeAUHEHNW KaXAO0ro Tuna BHYTPEHHero nop-
Ta C 3a3eMIieHMeM Yepes3 IIEMEHT CBA3W.

7.3 YcnoBusa ucnbITaHUN

Cneayowue ycnoBums MpUMEHVMBI KO BCEM UCMbITaHUSAM, onpedeneHHbiM B pa3gene 10.

1) Bce vcnbiTaHust ABRAOTCSA TUMOBLIMU M MPOBOAATCA NPWU CTaHZAPTHBIX pexXmnmax yHKLMOHMPOBa-
HWS1, eCNN OpYroe He YCTaHOBIEHO B CTaHAAPTE Ha NPOAYKLMIO UM CEMENCTBO NPOAYKLMN.

2) MopTbl 060pyAOBaHMS, A4S KOTOPbLIX NMPUMEHSAKTCA UCMbITAHUSA, AOMKHbI OblTb NAEHTU(ULMPOBAHBI
N3roTOBUTENEM KakK:

—aunb,cnd, eunfurt. g. ona pasnuuHbIX OOUHOYHBLIX MOPTOB CUMMETPUYHON Napbl;

—oT a1 Ao an M oT b1 J0 bn, OT €1 40 Cm 1 OT d1 A0 dm, OT €1 40 €p 1 oT f1 o fp N T. 4. ANA pasnNM4HbIX
MOPTOB C HECKOMbKMMM CUMMETPUYHBIMU NapamMu;

— LleHTparbHbI U HApPYXXHbIN 115 MOPTOB KOaKcuarnbHOro kabens;

— dpfi1 n dpf2 1 T. 4. AN NOPTOB BbIAENEHHOrO ANEKTPONUTAHUS;

— L1, L2, L3 u N gnst nopToOB CETEBOIO 3MEKTPONUTAHNS;

— E ucnone3yetcs gna obo3HavyeHns To4kM obopyaoBaHWs, HOMUHANBHO COEAMHSAEMON C 3alUTHbLIM
3azemMneHnem. Cnegyet OTMETUTb, YTO B HEKOTOPbIX UCMbITATENbHbLIX KOHUIypaumax aTa Touka He coeau-
HSIeTCS C 3aLUUTHBIM 3a3EeMITEHNEM.

YacTtu, 0603Ha4YeHHbIE HA CXEMaxX UCTbITaHWIA:

— 0bpaTHbIV NPoBOA, reHepaTopa/3eMns ucnonb3yeTcs Ans 0603HayYeHus obLLel OMopHOM TOYKK CO-
€[VHEHNS C 3alMTHBbIM 3a3eMiieHnem. B HEKOTOPbIX Cryyasx 3TO COeAMHEHME C 3aLUNTHLIM 3a3eMIIeHEM
OCYLLIECTBSIETCS Yepes UCNbITaTeNbHbIN reHepaTop;

— OMOpHas LWKHa 3a3eMIieHns ncnbityemoro obopynoBaHusa (MO) ucnonb3yetcsa ans o603Ha4YeHUs co-
eAnHUTEnNbHOM WuHbI ansa NO.
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3) NcnbiTaHnsa OOMMKHBI BLIMOMHATLCA C paboTarowmm 0b6opyaoBaHWEM, 3a UCKIHOYEHVMEM UCTbITaHWSA Ha
KOHTaKT C CEeTbI0 IMNeKTponuTaHns. Ecnmn ncnoitaHne Ha KOHTaKT C CETbIO0 AMNEKTPONUTaHNS BbIMOMNHAETCS Ha 060-
pyAOBaHWK, HE NMoMyvaroLLem dreKkTponuTaHme, TO 3TO He AOMKHO BMNUSATb Ha pesynbTaT ucnbitaHus. Obopyao-
BaHWe JOSMKHO MCNbITbIBATLCS B KaXKOOM paboyeM COCTOSAHUM, KOTOPOE MOXET MMETb 3HAYUTENBHYIO NPOAOIHKM-
TenbHOCTb (CM. A.2.4 (npunoxeHve A)). Ina gokasaTenbcTBa COOTBETCTBMSA HeobxoanMbIM TpeboBaHuAM, BO3-
MOXHO, NOTpebyeTcs UCMbITbIBaTL 0O0PYAOBaHME MPU Harpy3ske UCTMbITYEMbIX U HEUCTILITYEMbIX NMOPTOB, a TakkKe
Korga HeucnbITyemble NopThbl CBA3aHbl ¢ 3emnen (cm. A5 (npunoxerne A) u [b-ITU-T K-Sub. 17] (nyHkT 6.5.1)).
CrenyeT OTMETUTb, YTO NpU MCMbITaHWM nopTa Ethernet obopygoBaHue ucnbiTbiBaeTCA BbIGPOCOM B YCMOBUSX
nuTaHnsa, Ho 6e3 mogkntodeHns K LAN. lMocne mcnbitaHms BbIGPOCOM M MPOBEPKU COMPOTUBIIEHNS M30MALUN,
XapaKTepUCTVKM UCMbITAHHOTO 00OpYAOBaHNS NMOBEPSIOT Npu nogkmtoveHun K LAN.

4) OKOHYaHNAMM ANt UCMBITYEMbIX Y HEUCMBITYEMbIX MOPTOB MOXET BbICTYNaTb BCrioMmoraTensHoe 060-
pyooBanue, Hanpumep LI, LT, ceteBoe okoHuyaHue (NT), CPE, nctouHuk nutanua (PS), ummutaTop nnm nac-
CMBHas Harpyska. Ecnu HeT HeobxooumocTu nogknyaTb BCnomoraTensHoe obopyaoBaHue, Ans Toro YTo-
6bl noaTBepauTb, 4To VO BbHIAEPXKUT MUCNbITATENBHOE HaMNPSKEHWE, UCTbITAHWE MOXET ObiTb BbIMNOSTHEHO U
6e3 nogknoYeHns BcnomoraTensHoro obopyaosaHns. Ecnv moryt nmetb MECTo pasHble BapuaHTbl OKOHYa-
HWWA, HanpyMmep C Hanuinem Unmn OoTCyTCTBMEM NEPBUYHOWM 3allMTbl, TO 3TV BapuaHTbl JOSKHbI ObiTb pac-
CMOTpPeHbl gononHutensHo (cMm. [b-ITU-T K-Sub. 17] (nyHkT 6.5.1)). Ona npegoTepaweHust NoBpeXaeHus
BCMOMoOraTenbHoro obopyaoBaHvsa UnmM OKOHYaHWs OT BO3OEWCTBUSA BbIOPOCOB MPUMEHSIIOT 3MEeMEeHThbl pas-
BSI3KN.

5) na noaTBepXaeHus Toro, 4To obopynoBaHMe yOOBNETBOPAET ONPeAerieHHbIM KPUTEPUSIM MPUEMKM,
BO3MOXHO, NOTPebyeTCcs UCMbITbIBATbL NOPTbl MPU HaNMyYMM HEKOTOPOr0 KOHEYHOrO YmMcria HeMCnbITyeMbIX
MOPTOB TOrO € CaMOro M pPasfN4yHbIX TUMOB, CBA3AHHbLIX C 3emnen. [na 3a3eMneHus COOTBETCTBYHOLLETO
nopTa, Kak aTo TpebyeTcs B NyHKTax 7) U 8) HUXe, NPUMEHSIOT 3NIEMEHTbI CBA3N.

6) MonepeyHble/anddepeHumnanbHble UCNbITAHUSA OOMMKHbI NPOBOAUTLCA MO KpanHen Mepe C OOHUM
Harpy>xeHHbIM NOPTOM KaXXAoro Tvmna, UCKM4Yas BHyTPEHHUE NopThl.

7) VcnbiTaHnst BHELLHEro NopTa OTHOCUTENBHO 3eMMY AOMMKHbI BbIMOMHATLCA 6€3 coeanHeHus ¢ 3emnen
HEeNCMbITyeMbIX MOPTOB M TakKe NPU NooYepeaHOM COeQNHEHUN C 3eMIIeN BHYTPEHHEro NopTa Kaxkgoro Tvna.

8) VcnbiTaHnsa BHELHero nopta OTHOCUTENbHO APYroro BHELUHEro nopTa LOJSPKHbl BbIMOMHATLCS Npwu
noovyepegHOM COeAMHEHNM C 3a3eMIieHMeM BHELLHEro nopTa KaXKaoro Tyuna, BKYas nopT TOro xe Tuna.

9) Kaxxgoe mcnbiTaHne OOMKHO ObITb BbIMOMHEHO CTONBbKO pa3, CKOMbKO yKka3aHO B CTaHZapTe Ha npo-
OYKUMIO UNn cemencTBo npoaykumn. NonsipHoCTb BbIOPOCOB NpU NCMbITAHMSAX Ha AEACTBME MOMHUIA criegyeT
N3MeHATb Mexay nocrnegoBaTernbHbIMU Bbiopocamu. iHTepBan BpemMeHun Mexay nocrefoBaTeflbHbIMU Bbl-
©pocamu Npu UCNBbITAHUSIX OQHOTO U TOrO e MopTa AOMKEH ObITb MPUMEPHO paBeH OOHOW MUHYTE. VcnbiTa-
HWUSI Takke OOMKHbl OblTb MPUMMEHWMbI Ans O0MblINMX UHTEPBANoB BPEMEHWU, €CNM HEOOXOAMMO MOATBEpP-
OnTb, 4TO 0bOopydoOBaHWE COOTBETCTBYET OMpedefieHHOMY KpUTEpPUIO MpUEMKM Ans BbIOPOCOB, KOTOpble
NPOUCXOAAT C UHTepBanamu, NpeBbIWaoWwmMm 0gHy MUHYTY. [prMepom Takoro cnyvas MoXeT ObiTb Heo6-
XOAMMOCTb NOATBEPANTb, YTO 0O0PYyAOBaHUE BblAEPXKMBAET UCTbITAHWS, KOraa BCe BblIOPOCHI NPUMEHEHbI K
TepMucTopam € NonoXutenbHbIM TemnepaTypHbiM koadduuueHtom (PTC), Haxogsawemycs npy Hopmarnb-
How paboyen Temneparype.

10) Korga BbinonHsieTcs nonepedHoe/auddepeHumansHoe ucnbiTaHne mexay ABYyMsi BbIBO4AMU, OOUH
M3 3TUX BbIBOAOB AOMKEH ObiTb MOAKMIOYEH K reHepaTtopy BblOpocoB, a Apyron — K 3emne. VcnbiTaHue
OOMKHO ObITb MOBTOPEHO, KOrAa BbIBOALI MEHAKTCA MECTaMu.

11) UcnbiTaHna nHaykunen ot NUHUIA anekTponepeaayun cnegyeT NpoBOAMTb Ha YacToTax CUCTEM 3rek-
TPOMUTAHWA UM CUCTEM 3NEKTPUDMLNPOBAHHbBIX XENEe3HbIX A0POr, NPUMEHSIEMbIX B CTPaHe, rae UCMonb3y-
eTcsa obopynoBaHue.

12) Bo Bcex cnyyasx, rae ykasblBaeTCsl MakCuManbHOe HarnpsikeHue, ToK unu I2t, ncnblTaHus JOMKHbI
NPOBOANTLCH TaKke U AN MEHbLUMX 3HAYEHUI, eC 3TO HeobxoaMMOo As NOATBEPXKAEHMSA TOro, YTO AaH-
Hoe obopyaoBaHWe yAOBMETBOPSET KpUTEPUSAM NPUEMKM ONSA MOOOro HanpsKeHus, Toka unu 12t BnnoTb Ao
YCTaHOBMNEHHOrO MaKCMMarnbHOro 3HaveHus. lNogreepxaeHne Toro, 4To 06opyAoBaHNE COOTBETCTBYET Tpe-
H6oBaHMAM NpY HaNPSHKEHMAX, MeHbLUMX Uc (max), MOXET BbIMOSHATLCA MPU UCNOMb30BaHUM OOHOMO M3 ABYX
HWXXEONNCaHHbIX METOL0B:

— MCMonb30BaTb cBeAeHus 06 anemeHTax 3awmtbl. B [b-ITU-T K-Sub. 17] (pasgen 6) npuBeneH npumep
TOro, Kak MPOBOAMTL UCMbITAHUS HANPSXKEHUEM MOMHUN U UHAYKLMEN OT NMHUIA 3neKkTponepeaayn B 0CoObIx
ucnblTaTeNbHBLIX TOYKAX, YTOObI rapaHTUpPOBaTb, YTO 000OPYyNOBaHNE COOTBETCTBYET TpeboBaHMAM cTaHaap-
Ta Ha npogykumio. Korga ucnbiTaHus NpoBOASTCA TOMbKO MPU MaKCMMarnbHbIX HamnpsKeHUsX, npuymnHa
JormkHa OblTb yka3aHa B MPOTOKOSEe, Hanpumep obOpydoOBaHWE HE COAEPXKUT 3NIEMEHTOB BTOPUYHOWM 3aLUMThbI
KOMMYTUPYIOLLEro TMna;
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— MCMOoNb30BaTb YCTaHaBNMBAEMbIE YPOBHM UCMbITAHWI, kak onucaHo B [b-IEC 61643-21]. Npu ncnonb-
30BaHWM JAHHOrO METoAa MCMbITaHWsa OOMmKkHbl npoBoanTbes npu 20 %, 30 %, 45 %, 60 %, 75 %, 90 % wn
100 % ot Uc (max).

— eCnu cTaHgapTbl Ha NPOAYKUMIO OOMYCKalT COKpaLLleHHOe UCMbliTaHue, HanpuMep UcnbiITaHWe KOHTak-
TOM C CETbI0 ANEKTPONUTAHUS, CriefyeT BbINONHATbL CTOMBbKO UCMbITAHUI, CKOMNbKO TpebyeTcsa, Ang Toro 4to-
Obl NoaTBEPAUTL, YTO 06OpYyAOBaHME YAOBNETBOPSAET YCTAHOBIEHHBIM KPUTEPUAM NMPUEMKM.

|_|pVIMeLIaHI/Ie — Ocobble KOMMNOHEHTbI, Ha KOTOPbl€ HY>XHO 06paTVITb BHMMaHWE BO BpeMA NCNbITAHUN: yCTpOVICTBO

I'IepBVI‘-lHOVI 3alunThl, cobcTBEHHAs 3alTa KOMMyTUpPYyroLero nnm Bo3BpaTHOro tuna, PTCwu npegoxpaHnTenn.

Tawm, roe NCNONb3YyOTCA PEe3NCTOPbI-NpeaoXpaHUTenn, UcnbiTaHna OOJTKHbI BbINOJTHATLCA B OAMana3oHe uchnbiTa-

TenbHbIX YPOBHEN, YTOObI rapaHTUpoBaTh, YTO XYALUWIA Cryvan UCnbITaH.

13) B cnyyae npepnonaraeMon unv M3BeCTHOW Aerpagaumv yCTPOWCTBa 3alumUTbl MOXET ObiTb Npume-
HEH HOBbLIN 3MeMEHT MEPBUYHOMN 3awWnThbl (CneunanbHOe MChblITaTeNnbHOE YCTPOWUCTBO 3awmThl (STP)
WK cornacoBaHHOE YCTPOWCTBO NEPBUYHON 3aLUUTHI).

14) ECnn KOMNOHEHTbI MOIYT MMETb CYLLECTBEHHbIN Pa3bpoc XapakTepUCTHK, YTO MOXET okasaTb BMUS-
HMe Ha ypoBeHb CToMKoCcTu obopyaoBaHus, Hanpumep PTC, korga ero conpoTvBneHne B XONOAHOM COCTOS-
HMN MOXET U3MEHSITbCA B Npeaenax, Hanpumep, oT 2 Ao 7 OM, TO UCNbITaHNSA AOMKHbI ObiTb MPOBEAEHbl Ha
06opyaoBaHMM C UCMONb30BaHMEM KOMMOHeHTa Hanbornee HebnaronpnaTHOro BapuaHTa unm nioboro apyro-
ro MeToda, Mo3BoMsAILLEro 4OCTUYb NOCTaBneHHon Lenn. KomnoHeHT Hambonee HebnaronpusTHOro Bapu-
aHTa — 9TO TOT KOMMOHEHT, KOTOPbIN ABNSETCA MPUYMHON CaMOro HU3KOrO YPOBHS CTOMKOCTM 060pyaoBaHus.

15) MNMnaTbl AOMKHbLI UCMbBITEIBAaTLCA B OAHOM MM Bonbliem yucne crnotoB (Npy HeobxogumocTn) Ans
NOATBEMKAEHUS TOro, YTO 0bopyaoBaHVe YAOBNETBOPSET YCTAHOBNEHHOMY KPUTEPUIO MPUEMKN.

16) Ecnu nnata umeet gsa unu 6onblue oaNHaKOBbIX MOPTa, HYKHO MUCMbITbIBATb TONBKO OAUH U3 HUX
Kak ncnblTaHue ogHoro nopra.

7.4 CxeMbl UcnbITaHUN
Cwm. npunoxexue A.

8 KoopauHauusa 3awmTbl

8.1 O6LwwKre nonoxeHns

Onsi obopynoBaHus, yCTaHOBNEHHOTO B cpeae, bonee noaBepKeHHOM BHELLHMM BO30ENCTBUSAM, COBpeE-
MEeHHas npakTuka 3amTbl NOPTOB, COEAMHEHHLIX C BHELWHUMWU MeTannuyeckMMmn npoBogamu, COCTOUT B
NCNONb30BaHUN TaKWUX YCTPOMCTB NEPBUYHON 3alUUThbl, Kak ra3oHanonHeHHble paspsagHukm (GDT), TBepao-
TenbHble orpaHnunTenu (SSA) unu metannookcugHele Bapuctopsl (MOV). Camoe nydwee Mecto ons pas-
MELLIEHUS] MEPBUYHOM 3aLUNTLI — 3TO FpaHuLa 34aHUsl, KpbITOro COOPYXXEHUSA UMK Kopryca obopynoBaHus.
XOTS 3TO He Bcerga BO3MOXHO, HO HY)XHO CTapaTbCsl, YTOObl MOMECTUTb NEPBUYHYIO 3aLUUTY KaK MOXHO
6nwke K MecTy BBoAa kabens B 3gaHue, KpblITOe COOPYXEeHUe unun kopnyc obopyaoBaHus. XapakTepucTukm
3TMX nepBuYHbIX SPD gommkHbl yaoenetsopaTb TpebosaHuam ITU-T K.12, ITU-T K.28 nnm IEC 61643-12.

KoopamHaumsa nepBuYHON 3almUThbl HY>KHA 4518 TOro, YToObl rapaHTUpoOBaTb COBMECTMMOCTL 0BopyaoBa-
HUS C nepBuMyHOM 3awmTon. KoopauHauMOHHOE MCnbITaHWe [AOMKHO BbINOMHATLCA C COrfacoBaHHbLIM
YCTPOMNCTBOM MepBUYHOM 3awwmnThl. [epBuyHas 3awmTta Ethernet, ocHoBaHHas Ha usonupytoLem TpaHcdop-
MaTope ans 6noknpoBkM BIGPOCOB NpoAosibHoro/obuiero Buga, He OTBOAMT TOK Ha 3emrno nogobHo SPD.
OTOT TUN ycTpowcTBa 3awmTel Ethernet nyywe Bcero pasmelyate B HenocpeacTBEHHOWM 6M30CTM OT nopTa,
KOTOPbIA OHO 3alUuLLaET.

8.2 MonHusa

[nga Ttoro 4toObl JOCTUYL KOOPAMHALMM 3aluMThl OT BbIOPOCOB, BO3HUKAKLWMX NPU paspsge MOSHMM,
HY>KHO, YTOObI BEINMOJTHANOCH CriefyoLlee:

— cobcTBeHHas 3awwmTa B 06opygoBaHMM JOSMkHA 00ecneyunTb 3almTy BMAOTb A0 HAMPSKEHUS, Npu KO-
TOpOM cpabaTbiBaeT cornacoBaHHasi NEPBUYHAsN 3aLUmMTa, NPU HaNpshKeHUsIX reHepaTopa MeHbLUMX, YeM Uc (max),
yKka3aHHOe B CTaHAapTe Ha NPOAYKLUUIO UM CEMENCTBO NPOAYKLNN;

— MeXay 3TUM HanpshKeHWeM 1 HanpsbkeHnem reHepaTtopa Uc max) AOMMKHaA paboTaTte nepBuyHas 3aLiu-
Ta, 3awuarLlas odbopynoBaHue;

— 0b6opyaoBaHWE [OIMKHO YAOBINETBOPSITbL ONPEAENEHHbIM KPpUTEPUSAM, 3aroXeHHbIM B CTaHdapTe Ha
NPOAYKLUMIO UM CEMENCTBO NPOAYKLNN;

— NpU KOOPAMHALIMOHHBIX UCMbITaHUSX BbIBpOcax, BO3HMKAOLMMU NpU pa3psae MOMHUW, UCNONb3YIoT
creymanbHOe UcnbiTaTeNbHOE YCTPOMCTBO 3awnThbl (CM. 8.4) BMECTO YCTPOWCTBA NMEPBUYHON 3alUUThbl Ans
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TOro, 4ToObl 4ONYCTUTL UCMONb30BaHNE koaddULMEHTa 3anaca B npouecce ncnoitaHun. KoapdumumeHT 3a-
naca BKMNtOYaeT: MakCUManbHOE HanpshkKeHne yCTpOMCTBa NEPBUYHOM 3aLUnTbl, JONYCTUMbIE OTKIOHEHUS Ha
KOMMOHEHTbI 000pYA0BaHUS, KONMYECTBO UCMbITaHHbIX 06pa3LoB 1 3(PdEKT OT MHOrOKPaTHOrO NOBTOPEHUS
UmnynbcoB. py ycTaHOBKEe HanpshkeHus reHepaTopa, paBHOMO Uc (max), YCTAHOBMEHHOrO B CTaHZapTe Ha
NPOAYKLMNIO UM CEMENCTBO NPOAYKLUMM, cneumanbHoe ucnbiTatenbHoe YCTPOUCTBO 3aLluThl JOMKHO cpaba-
TbiBaTh. CneumanbHoe ucnbiTatenbHoe YCTPOWCTBO 3aluTbl MOXET Takke cpabaTbiBaTb Mpu 3HAYEHUSIX
MeHbLUMX, YeM Uc (max);

— nepBuyHas 3awuta Ethernet, ocHoBaHHasa Ha usonvpyowem TpaHcdopmaTope anst 6yI0OKMPOBKN Bbl-
OpocoB HanpspkeHWs NpoAonbHoro/obwero Buaa, OSPKHA MMETb HOMUHANBHOE MMMYMbCHOE HanpshkeHue,
npesbilatollee HanbonblM OXnaaembln BbIOPOC HanpsbkeHWs. Takas KoHurypaums 3awmTbl He obsa3sa-
TENbHO MMEET MMMYIbCHOE BbIAEPXKMBAEMOE HaMNpsiKeHne, paBHOE CyMME BblOEPXKMBAEMbIX HaNpshKeHUn
nopTa 1 yCTPOWCTBA 3alnThl, Kak nosicHsietcs B [b-ITU-T K-Sub. 18] (pa3gen 6.7.5).

8.2.1 NepBnyHoe SPD c kKoMMmyTupyroLle XxapaKkTe pucTUKon

KoopanHauma ¢ SPD komMmyTupylowero Tumna [oCcTuraeTcsd, Korga creuuanbHoe ucnbliTaTtenbHoe
YCTPOWCTBO 3awwmnThbl (cM. 8.4.1) akTuBMpyeTcs HanpskeHnem Uc, KOTOPOe MeHbLLe MaKCMMalbHOro YpOBHS,
YCTaHOBMEHHOrO B COOTBETCTBYIOLEM CTaHAApTe Ha MPOAYKLMIO UMW CEMEWCTBO NMPOAYKUUW AN uchbiTa-
HWSi C COrNacoBaHHON MEPBUYHON 3aUTOMN, N 06OpyaOBaHNe YAOBNETBOPSET KPUTEPUSM, YCTaHOBIEHHbIM
HaCTOALLMM CTaHOAPTOM.

8.2.2 NepBuyHoe SPD c orpaHuymBaroLen xapakTepucTUKon

KoopauHauna ¢ SPD orpaHmMumBatoLlero tvna gocturaetcsd, koraa obopyaoBaHue yooBneTBopsieT Kpu-
TEPUIO, YCTAHOBIIEHHOMY B CTaHOapTe Ha MPOAYKLMIO, NPU YCIOBMM UCMbITAHWUS CO CrneumanbHbIM UCMbITa-
TenbHbIM YCTPONCTBOM 3awWwuThbl (CM. 8.4.2), Npy MakcMarnbHOM UCTbITAaTENbHOM HanpsXKEHUN U TOKE KOO -
OWHALUMOHHOIO UCNbITaHus, T. €. Toraa, korga nepeuyHoe SPD npoBoaMT MakCMMarlbHbIA TOK.

8.3 UHayKumMA OoT NMHMIA IneKTponepeaa4mn, Bo3pacTaHMe noTeHuuana 3eMsnm U KOHTaKT C CeTbio
ANeKTPonuTaHus

3awmTa oT BnusaHUS nHaykumm n EPR, kak pe3ynbTaTta 3aMblKaHWs Ha 3€MIto, B SHEProcMcTeMe 4OCTU-
raeTcs C NOMOLLb0 CODCTBEHHOW 3alUNTbl BHYTPU 000PYAOBaAHUA UMK B KOMOMHALMKU C COTNTAacoOBaHHOW nep-
BMYHOW 3aLUUTOMN.

3awmTa oT NPSIMOro KOHTaKTa C CeTbo SNEKTponuTaHns OomkHa obecnevmBaTbCcsl COOCTBEHHON 3aLly-
Ton obopygoBaHusA, KpoMe 06OpyAOBaHMS, KOTOPOE M3roTOBMIEHO, YTODOLI BCerga mcnonb3oBaTbcs C nep-
BMYHOM 3auTon. B Takom cnydae 3awmTa obecneymBaeTca komOuHaLmen coOCTBEHHON 3aLlUMThLl U corna-
COBaHHOW NEPBUYHON 3aLLMTHI.

BxogHol nMnegaHc No OTHOLLEHWMIO K 3eMIie Kak BbIBOAa a, Tak U BbiBoga b HekoToporo obopyaoBaHus
MOXET ObITb HU3KUM, KOr4a akTUBMPYETCsl COOCTBEHHAA 3alumMTa OT NepeHanpsxeHus. B aTom cnyyae nage-
HUe HanpskKeHWst Ha MOMTHOM BHYTPEHHEM COMPOTMBIIEHUN, BbI3BAHHOE TOKOM, KOTOPLIN MPOTEKaeT BO Bpe-
MSi MHOYKUMM OT NHUIA anekTponepenayn nnn EPR, MOXeT ObiTb CRMLIKOM HU3KUM, 4TOObI akTUBMPOBaTb
nepeuYHyto 3awuty. Ecnv nepeBuyHas 3awmra He akTMBMPOBaHA, BHYTPEHHEE HArpeBaHWEe MOXET MnoBpe-
OuTb obopyaoBaHue.

VcnbiTaHne JOIMKHO ObiTh BLIMOMHEHO MPU HANPSXXEHUSIX MEPEMEHHOIO TOKa, MPU KOTOPbIX HanpsXXeHust
Ha aneMeHTax 3alUuTbl OT NepeHanpPsXKeHNs YyTb HDKE UX NpeaenbHbIX NOPOroBbIX HaNpsXXeHWn. Tu ycro-
BUSI HA MEPBUYHON 3alUMTE U NOObIX 3N1leMeHTax BTOPMYHOW 3alUnTbl AOSMHKHbI MakCMMMU3MpoBaTh MoroLla-
emMyto 060pyoBaHNEM MOLLHOCTb W MOBLILLIEHUE TeMNepPaTypsbl.

8.4 CneumanbHoe UcnbITaTeNbHOE YCTPOMCTBO 3alUUThbI

XapaKkTepuCcTnkM cneumanbHOro UCMbITaTeNbHOrO YCTPOMCTBA 3alnUThl AOIMKHbI O6bITb NOJOOHBI Xapak-
TepucTuKam CorsiacoBaHHOro YCTPOMCTBaA NEPBUYHONM 3aLLUTHI.

8.4.1 YCTPOMCTBO 3alyMTbl KOMMYTUPYIOLLEro Tuna

CTtatnyeckoe HanpsbkeHne cpabaTbiBaHUSA CNeumanbHOro UCMNbITaTENbHOrO YCTPOWCTBA 3aLUUThI AOSK-
HO ObITb B 1,15 pa3 Gonblue YCTAaHOBMEHHONO MaKCMMAaSbHOTO CTATUYECKOro HanpsikeHus cpabaTbiBaHMsA
COrnacoBaHHOro YCTPOMUCTBa NEPBUYHON 3aLUUThl NOCHE UCMbITAHUI Ha AONroBeYHOCTb. [lonyck Ang Hanps-
XeHusi cpabatbiBaHus — 5 %. OHO Takke OOMKHO UMETb Takoe OTHOLUEHWE MMMYIbCHOMO HanpsikeHus
cpabaTtbiBaHUS K CTaTU4ECKOMY, KaK Y COrfacoBaHHOIO yCTPOMCTBA NEPBUYHONM 3awnThl. N3roToBUTEND MO-
KET MCNonb3oBaThb CreLManbHoOe UCMbITaTeENbHOE YCTPOWCTBO 3awuTbl ¢ 6ONee BbICOKMM HamnpsKeHUeEM
cpabatbiBaHus.
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8.4.2 YCTpONCTBO 3alMThbl OrpaHM4YnBaloLLEero Tuna

Hanpﬂ>+<eH|/|e orpaHn4yeHuna cneunanbHOro ncnbliTaTesibHOro yCTpOVICTBa 3aWuUTbl JOMKHO ObITh B 1,15
pas3 oonblie YCTaHOBJIEHHOIo MakCumMasibHOro Hanpsa>XeHma orpaHnydyeHuna ana cornacoBaHHOro nepBn4HoOro
yCTpOVICTBa 3alnThbl. ﬂ,OI'IyCK Ha 3TO HanpsAXeHne orpaHn4yeHna paBeH 15 %. N3rotoBnTENL MOXET UCMOSb-
30BaTb crneunaribHoe ucnboiTatTesibHoe yCTpOVICTBO 3aWwmThl ¢ 6oree BbICOKNM paGOHMM HanpsaxXeHnem.

8.4.3 MHorokackagHble moaynu

B cnyyae ecnu nepBuyHas 3awuta npeacraBnget cobon MHorokackagHbli Moaynbe, crnegyeTt 3aMeHnTb
NepBUYHYIO 3aLUUTY cneumnanbHbIM UCNbITAaTeNbHBIM MOAYNEM, KOTOPbIN UCMONb3yeT KOMMOHEHTblI B COOT-
BeTcTBMKN C 8.4.1 n 8.4.2.

8.5 BbIGop cornacoBaHHOro yCTPOMCTBA NEPBUYHOMN 3alUThbI

McnbiTatenbHOM cTaHumMmM mnn nabopatopum HE0BXooMMO MpPeacTaBUTb XapakKTepPUCTUMKMA COrflacoBaH-
HOro YCTPOWCTBA MEPBUYHOM 3alLMTbl ANd 000pyAOBaHUA, NOAMEXALLEro MUCMbITaHUSAM, YTOObl OHU MOrnu
BblOpaTb cneuunanbHOe UCNbITaTeNbHOE YCTPOMCTBO 3awuTbl. MIHdopMauma no BbIOopy cornacoBaHHOro
YyCTpoOKrCTBa NepBMYHOM 3awmnTbl ona GDT cogepxutcsa B ITU-T K.12.

9 Kputepuu npnemku

[Ba KpUTepus NpMeMKkmn SBNSTCS obLenpusHaHHbIMU:

1) Kputepuii A — O6opygoBaHme JOMMKHO BblAEpPXMNBaATb UCTbITaHNe 6e3 NoBpexaeHni 1 nocrne Uchbl-
TaHWsA OOMKHO paboTaTb B Npedenax YCTaHOBMEHHbIX M3rOTOBUTENEM XapakTepucTuk 6e3 HeobxoaumocTu
ANs onepaTopa Wy Nonb3oBaTens BbIKMYaTb U BKNoYaTb 060pyaoBaHue, BbINOMHATL NPOrPaMMHbIN Un
annapaTtHbii cbpoc UM yaanaTb nevaTHble nNnatbl. AcnbiTaHne He JOMKHO OKasbliBaTb MPOOOIMKUTENBbHOE
BMMSHWE Ha paboTy ApyrMx annapaTHbIX U MpPorpaMMHbIX YacTen 0bopyaoBaHUsl, HO BpPEMeHHas noteps
hyHKLMOHMPOBaHUS JonyckaeTcda. Tem He MeHee, Monb3oBaTensM MOXeT noTpeboBaTbcAd BO30OHOBUTH
ycnyry, HanpvmMmep, NoBTOPWUTL BbI30B UNWN nepesanycTtuTb 3arpysky. Cnegyet ybeanTbcs, 4TO BCe KOMIMO-
HeHTbl 06opyaoBaHus (NopThl, Npoueccop, avcnnen, 6ecnposogHas nokanbHasa cetb (WLAN) 1 1. 4.) npo-
porkatoT pabotaTb 6e3 orpaHMyeHuit nocrne Bbibpoca.

CpabaTbiBaHMe 3aWwWTbl OT CBEPXTOKa MOXET BPEMEHHO npepBaTb paboTy HEKOTOpbIX NOPTOB. Ycnyra
CBSI31 MOXET OKa3aTbCHA HeAOCTYMHOW cpasy Mocre BOCCTaHOBNEHUS 3aluTbl, HanpMmMep, MoXeT notpebo-
BaTbCA MOBTOpHAas AuMarHOCTUKa coeauHeHws. OXupaeTtcs, YTO BCe NOPTbl AOSMKHbI ObiTb rOTOBbI K HOp-
ManbHon paboTe B Npuemnemblii MHTEpBasn BPEMeHN C MOMEHTa OKOHYaHUSA UCMbITaHWUSA U 3a40KyMEHTUPO-
BaHHbIN U3rotToBuTENeM 060pyaoBaHus.

Ecnu ucnblTaHme Ha KOHTaKkT C CeTbl0 AMeKTPonuTaHns ocyllecTenseTcs ¢ obopyaoBaHMem, He Mony-
YaloLWUM MNEKTPONUTaHUSA, 3TO He AOMKHO NOBMNMATL Ha pe3ynbTaT ucnbiTaHus. lNocne ncnbiTaHusa cuctema
AorkHa paboTtaTb B npegenax yCcTaHOBMNEHHbIX XapakTepUCTUK.

2) Kputepui B — OBopynoBaHme MOXeT ObiTb NOBPEXOEHO, HO UCMbITAHUSA HEe OOIMKHbI NPUBOAUTL K
yrpo3e 6e30nacHOCTU, B YAaCTHOCTHU:

— ecnu nnamsi BO3HMKaeT, OHO He AOSMKHO pacnpoCTpaHATLCA 3a rpaHuLbl 060pyaoBaHuS; 1

— obopyaoBaHWe He OOMKHO BblAENSATb ropsune matepuarnbl, HanpuMep pacnnasfieHHble MeTanbl.

MoxeT NpUMEHATLCSA MHAMKATOP M3 Mapnu. B Takom cnyyae ucnbiTaHWe He OOMKHO HapyLWTb CTPYK-
TYPHYI LENOCTHOCTb Mapnu BCRneacTBMe BocnnameHeHus, obyrnmBaHus, BHEAPEHUS B Mapiito OCKOSIKOB
Unu pacnnasneHHbIX MaTepunaros.

10 UcnbiTaHuAa

McnbiTaTenbHble reHepaTopbl, CXEMbl UCTIbITAHUIA, 3NIEMEHTbI CBA3U U Pa3Bs3KM M OKOHYaHWSI MOPTOB
npvBeAEHbI B NpUnoXeHum A.

OnpegeneHHble 0OBOAbI, KOTOpble 060CHOBBIBAKOT NPEAIOKEHUA MO NPOBEAEHMIO UCTbITAHWUIA, NpUBe-
aeHbl B [b-ITU-T K-Sub. 17]. Peakunsi o6opygoBaHms Ha BbIOPOCHI MOXET M3MEHATHCS BCNEACTBUE BIUSHUS
BXOAHOro mMMnegaHca obopygosaHus. Ona ob6bscHeHus atoro addekta, B [b-ITU-T K-Sub. 17] npuBegeH
NnpMMep CXeMbl, a Takke OTPaeHbl MIHOBEHHbLIE YPOBHW HAaNpPsiKeHUs B PasfMYHbIX TOYKAX 3TOW CXEMbI,
nokasblBaloLLME BUSIHNE BXOAHOIO UMnedaHca. OTU 3Ha4YeHWst MpUBEAEHbI TOMbKO AN UIMCTpaumMm n He
COCTaBMAIT KaKyl-TO YaCTb HACTOSALLEro cTaHAapTa.

B tabnuvue 1 npuBegeHbl paccMaTpyMBaeMble TUMbl MOPTOB. OUCTaHLMOHHOE 3MEKTPONUTAHNE UCMONb-
3yeT Takow ke TUM NopTa, Kak 1 CUrHasnbHbIA NOpT.

B 3aBucumocTu oT o6opynoBaHus nopT POE nnn BbigaeT nutaHve, unu nony4yaeT nutaHme. NHTepdelic
10/100/1000 Base-T MOXeT MCMoNb30BaTb CBOOOAHbLIE Napbl UM CUrHANbHbIE Napbl.
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OtpenbHble ctaHgapTbl ITU-T MoryT ncknioyatb UCNbiTaHWE BbIGPOCaMU HEKOTOPbIX BHYTPEHHUX MOp-
TOB, KOra AnvHa CoeaMHNTENbHOro kabens He NpeBbillaeT onpeaeneHHoe 3HadeHue, Hanpumep 10 M.

VcnbiTaHus BbIGpocamMu He NMPUMEHSIIOT K BHYTPEHHUM MopTaM K KOTOPbIM B COOTBETCTBMM CO crneundu-
Kauuen nsrotosmTens kabenu He NoaKoYeHbl NOCTOSAHHO, HaNpUMep NopPTbl YpaBneHus.

Ta6bnuua 1 — Tunbl nopToB

Twn nopTta Tun ucnbiTaHns Mpumep

BHewHun | CummeTpuyHas napa MonHwus AHanoroBbI NONb30BaTENb-
CKMI MHTepdpenc.
NHTepdernc 6a3oBor CKOPOCTU

MHOYKUMS OT NUHWIA snekTponepenayn
1 BO3pacTaHue noTeHumana semnm

ISDN.
Llenn ancraHumoHHoro
KoHTaKT ¢ ceTbio anekTponuTaHus 3NEKTPONUTaHMS.
NHTepdenc xDSL
KoakcunanbHbin kabenb MonHus NHTepdenc nepsnyHom

ckopocTu ISDN.

MHOyKuma oT NUHUIA anekTpon um
Aykuns o ernekrponepena Llenn ancraHUumMoHHOro

M BO3pacTtaHne noteHuunana semMmnu

aMneKTponuTaHus
BblgeneHHoe MonHus UHTepdenc anekTponntaHuna
anekTponuTaHue WHAOyKUMs OT NMUHWIA anekTponepeaaym | brnoka onTmyeckoro ceTeBoro
(a.c.,d.c.) 1 BO3pacTaHWe noTeHumnana semnm OKOHYaHUsA
CeTeBoe MonHus UHTepdelic ceTeBoro
anekTponuTaHme BospacTtaHue noteHumMana semnu  [PrIeKTponmUTaHua nepemeHHoro
nepemMeHHOro Toka 1 NoTeHUMana HyrneBsoro npoeoga TOKa
BHyTpeHHMIN| HeakpaHMpOBaHHbLIN MonHus
Kabernb
OKpaHUPOBaHHbIN
kabenb (Bkntovas MonHus
KoakcuanbHbIn)
WHTepdenc nutaHus MonHus

NOCTOAHHOIO TOKa

Mapbl nopta Ethernet nmetoT obLme KOMNOHEHTbI B CXEME OKOHYaHWS U TMBKY0 (ODYHKLMOHANbHOCTb B
3aBMCMMOCTU OT CKOpPOCTU nepedayn gaHHbix LAN. MopTel Ethernet ncnbiTbiBatoTCA BoIBPOCOM, NpUMEHSie-
MbIM OOHOBPEMEHHO KO BCeM napam. [NopTbl POE ABnsAoTCS YacTHbIM criydyaem M Anst HUX CYLLLEeCTBYeT cre-
umnansHoe nonepevHoe/auddepeHumnansHoe UcnelTaHue, rae BbIopoc NpuMeHsAeTcs K nogatowen n obpat-
HOW NuTaloLWMM napam.

O6Lwme cBefeHVs O MPUMEHSAEMbIX UCMbITaHWAX nNpuBedeHbl B Tabnuue 2. Homepa, npuBeaeHHble B
rpadax «Tun nopta», Hanpumep 10.1.2, ABNAOTCA CCbINIKAMM HA HOMeEpa COOTBETCTBYIOLUX MYHKTOB
HacTosLLEero cTaHgapTa, B KOTOPbIX ONUCLIBAETCA 3TO UCMbITaHWe. CoKpaLLeHUs «H. N.» O3Ha4aloT, YTO AaH-
HOe ucnbiTaHMe He npumeHnmo. Criosa «B ctagum usdydeHua» osHadvaroT, yto ITU-T B HacTosiwee Bpems
NPOBOAMUT UCcnegoBaHWe 3TOro UCMbITaHUS.

TepMuHbI: «nonepeyvHbIn/guddepeHumanbHbii», «MOPT OTHOCUTENBHO 3EMIU» UMK «NOPT OTHOCUTENb-
HO BHELLHEro nopra» — OTHOCHATCS K TOMY, KaK NpuKnagbiBaeTcsl BblOpoc: nonepeyHo (T. e. NMHUSA OTHOCU-
TENbHO JIMHUW, NIMHUSA OTHOCUTENbHO 3KpaHa wnu B AvddepeHumansHOM pexume), NopT OTHOCUTENbHO
3eMnNU (NMHUSA OTHOCMTENBHO 3EMIIN UNU B CUMH(A3HOM PeXMMe), NMopT OTHOCUTENBHO BHELUHEro nopra
(NOpT OTHOCUTENBHO NOpTa C «MraBaloLLen» ONOPHON 3eMnen).

TepMUHbI «OAUH» UM KHECKONBbKO» OTHOCATCS K YMCIY UCTbITbIBAaEMbIX nap. [Ans ucnouiTaHns BHELLHEro
Uy BHYTPEHHEro nopTta C OA4HOW napow (o4HONapHbIA NOPT) UCMbITaHWe BbIGPOCOM BbINOMHAETCA Ha 3TON
nape (cM. pucyHok A.2-6 (npunoxeHue A)).

Ecnu cywiecTBylOT pa3nnyHble BHELLHWE NOPTbl OAHOrO U TOro e Tuna, UchbiTaHWe BbIBPOCOM (TONbKO
MOJTHUM) MOBTOPSIETCH HA yKa3aHHOM KONM4YecTBe map 3TOro Tuna nopra OAHOBPEMEHHO (CM. pUcyHok A.2-6
(npunoxeHue A)).

[ns vcnbiTaHWst BHELWHEro nopta C HECKONMbKMMM napamMu (MHOronapHblin NOpT) UCNbITaHNe BblIGPOCOM
NPUMEHSAETCA ANSA KaX4ow napbl, Kak U AN UCNbITaHWs Napbl HA OAHOM MOPTY (CM. pucyHOK A.2-7 (mpuno-
XeHue A)).
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3aTtem vcnbiTaHne BbIGPOCOM (TOMBbKO MOSHMKSA) NOBTOPSETCS Ha 3aA4aHHOM KONMYeCcTBe nap 3Toro nop-
Ta OOQHOBPEMEHHO (CM. PUCYHOK A.2-7 (npunoxeHue A)).

[ns ucnbiTaHns NPoAyKUMK C BHELLHUMU NOpTaMu, KOTOpble cogepxaT pasnnyHble TUMbl MHTEPAENCOB,
NOAKMNI0YaeMble K OOHOW Nape Uinm K HECKONbKUM napam, UCnbiTaHne BbIBpOCOM NMPUMEHSIETCH K KaXKaon na-
pe, Kak u AN UcnbiTaHUs NopTa C 0O4HOW Napon (CM. pucyHok A.2-8 (npunoxeHue A)).

3atem ucnbiTaHne BbIOPOCOM (TOMBKO MOJSIHUSA) MNOBTOPSIETCA HA 3aJaHHOM KONMU4YeCTBe nap ogHoBpe-
MEHHO (CM. puCyHOK A.2-8 (npunoxeHue A)).

[nst ucnbiTaHnin BHYTPEHHEro nopTa ¢ OAHOW Napol MAWM HECKOMbKMMMW NapamMu MCMbiTaHne BbIOpOCOM
(TONbKO MOMHMWSA) NPUMEHSETCS KO BCEM Mapam 3TOro nopta OAHOBPEMEHHO (CM. puUCyHOK A.2-9 (mpunoxe-
Hue A)).

[ononHuTenbHas nHdopmauus 1 npuMmepsl npuBeaeHbl B A.2 (Npunoxexne A).
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Ta6nuua 2a — UcnbiTaHus, nNpUMEeHUMbIle K BHEeLWHUM nopTamM

Yucno nap, = Twun nopTta
XM MepBunyHas — —
Tun ncnbiTaHua MCMbITbIBAEMbIX UCTIbITAHUS sawmTa CummeTpuyHbin | KoakcmanbHein |[opT BelaeneHHoro| MopT ceTeBoro
OAHOBPEMEHHO nopt nopt 3MNEKTPONUTaHUSA |3nNeKTponuTaHus
HanpsxeHue OpgHa MonepeyHbin/guddepeHumnanbHbIN Het 10.1.1.1 10.2.1 10.3.1 10.4.1
MOJTHUN [MopT OTHOCMTENBHO 3EMNIN Het 10.1.1.1 H. M. 10.3.1 104.1
MopT OTHOCMTENBHO BHELUHEro Het 10.1.1.1 H. M. 10.3.1 104.1
noprta
MonepeyHbin/gudepeHumanbHbI [a 10.1.1.1 10.2.1 10.3.1 10.4.1
IMopT OTHOCMTENBHO 3eMNN [a 10.1.1.1 H. n. 10.3.1 10.4.1
MopT OTHOCMTENBHO BHELUHErO Ha 10.1.1.1 H. M. 10.3.1 104.1
noprta
Heckonbko IMopT OTHOCUMTENBHO 3eMNN Het 10.1.1.2 H. N H. N H. N
MopT OTHOCMTENBHO BHELUHEro Het 10.1.1.2 H. N H. N H. N
noprta
IMopT OTHOCMTENBHO 3eMNN [a 10.1.1.2 H. N H. N H. N
MopT OTHOCMTENBHO BHELUHEro Ha 10.1.1.2 H. N H. N H. N
noprta
Tok MonHun OpaHa MonepeyHbin/guddepeHumnansbHbIi Het H. M. 10.2.2 H. . H. N
[MopT OTHOCMTENBHO 3eMNN Het 10.1.2 H. N 10.3.2 H. N
MopT OTHOCMTENBHO BHELUHEro Het 10.1.2 H. N 10.3.2 H. N
noprta
MonepeyHbin/anddepeHunansHbiin [a H. . 10.2.2 H. N H. N
IMopT OTHOCUMTENBHO 3eMIN/3KpaHa [a H. . 10.2.3 H. N H. N
MopT OTHOCMTENBHO BHELUHEro Oa H. . 10.2.3 H. N H. N
nopTta/akpaHa
Heckonbko [MopT OTHOCMTENBHO 3eMNN Het 10.1.2 H. N H. N H. N
MopT OTHOCMTENBHO BHELUHEro Het 10.1.2 H. N H. N H. N
noprta
UHaykuns OpHa MonepeyHbin/anddepeHunansHbin Het 10.1.3 10.2.4 10.3.3 H. n.
OT JNINHNIN 3NeK- MopT OTHOCKMTENBHO 3eMNn Het 10.1.3 H. n. 10.3.3 10.4.2
Tponepenauu B craguu
n/vnn BospacTta- n3yveHus
Hue noTeHumnana MopT OTHOCMTENBHO BHELUHEro Het 10.1.3 H. M. 10.3.3 10.4.2
3eMnu nopta B ctagun
N3y4yeHus
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OKoH4yaHMe Tabnuubl 2a

Yucno nap, Twun nopTta
Pexnm MepBunyHas — —
Tun ncnbiTaHua UCMbITbiIBAEMbIX NCHLITaHNS 3aumTa CummeTpuyHbin| KoakcmanbHbin |[opT BbigeneHHoro| MNopT ceTeBoro
OgHOBpPEMEHHO nopT nopT ANEKTpoONUTaHnA |aNeKTponnTaHna
WHaykums OpHa lMonepeyHbin/gudepeHumnanbHbi [a 10.1.3 10.2.4 10.3.3 H. n.
OT FIMHUN anek- [MopT oTHOCUTENBLHO 3eMnNn Oa 10.1.3 H. m. 10.3.3 B cragum
Tponepenayu n3yyeHus
w/vnwn Bo3pacTa- [MopT OTHOCUTENBLHO BHELLUHErO Ha 10.1.3 H. N 10.3.3 B craguu
HWe noTeHumnana nopra n3yyeHus
3emMnu
BospactaHune OpHa [MopT OTHOCUTENBHO 3eMNN Het .. H. N 10.4.3
noteHuuana MopT oTHOCKTENBHO BHELLHErO Het M. H. N 10.4.3
HenTpanbHOro nopra
nposoaa
KoHTakT c cetbto  |OgHa MonepeyHbIv/anddepeHumansHbIn Het 10.1.4 H. N 10.3.4 H. N
3MneKTponuTaHus MopT oTHOCUTENBHO 3eMx Het 10.1.4 H. N 10.3.4 H. N
[MopT OTHOCUTENBHO BHELLHETO Het 10.1.4 H. N 10.3.4 H. N
nopta

Tabnuua 2b — UcnbiTaHuA, NpMMEHUMBIE K BHYTPEHHUMM nopTam (OTAeNbHbIe cTaHAapTbl cepun K MOTyT MCKNIOYaTb UCNbITaHUA nopTa B
3aBUCUMOCTM OT ANUHbI Kabens)

90S¢ d0/9190

Twn nopta
Tvn ucnbiTaHus MepBuyHas sawmTa HeakpaHnpoBaHHbIii OKpPaHMPOBaHHLIN Mnasatowmii nHTepdenc 3aseMrneHHbIN HTep
kabenb kabenb anekTponuTaHus DC aneKkTponuTaHms |
Hanps»xkeHne MonHuu Het 10.5.1 10.5.2 10.5.3 10.5.4
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10.1 BHeLwHUI NOPT CUMMETPUYHOMN NapbI

10.1.1 Hanpsi>’keHne MONHUU

[Ona obopynoBaHWsi ¢ KOMMOHEHTaMM 3aLUUTbl, NPOMYCKaKWMMKN BOMbLLIOWA TOK, KOTOpbIE UCKNIOYaloT
Heo6Xxo04MMOCTb NEPBUYHONM 3aLUNTLI, NPUMEHSIOT criegytoLlee:

— €CINN KOMMOHEHT CbEMHbIN, NPUMEHSIOT UCKMIOYEHUEe U3 pasgena 6, a KOMMNOHEHT yaansoT u 3ame-
HSAKOT cneumanbHbIM UCNbITaTeNbHBIM YCTPONCTBOM 3aLUMThl AN KOOPAUHALMOHHOIO UCNbITaHus (CM. 8.4);

— €CI KOMMOHEHT HECBEMHBbIW, BCE UCMbITAaHMS BbINOMHAOT C 06eCcneyeHHON 3allnTon U U3roToOBUTENDb
npeacTaBnseT NPOTOKON UCMbITaHWIM, YTOObI NOKa3aTb, YTO KOOPAVUHALMOHHbBIE UCMbITaHUS BbINM OCyLLLEeCTB-
neHbl Co cneyunanbHbIM UCNbITaTeNbHBIM YCTPONCTBOM 3aLLMThI BO BpEMS JOBOLOYHbBIX UCMbITAHWUNA.

10.1.1.1 OgHa napa

C NOMOLLbIO UCNbITAHMSA OOQHOMO NOpPTa Ha AENCTBUE MOSTHUKU NMPOBEPSIOT, YTO KaXAbIi MOPT UCNBITYEMO-
ro obopynoBaHusi UmeeT Tpebyemblli ypOBEHb CTOMKOCTU K NepeHanpsbkeHuto. [JormkHbl NpoBOANTLCS chne-
aylolme ucnbeiTaHus: nonepeyHoe/anddepeHunansHoe, NOpT OTHOCUTENBHO 3EMIIN U NMOPT OTHOCUTENBHO
BHelWHero nopta. [ns noptoB POE ¢ COBMELLEHHBIMW CUTHAMNBHBLIMWA 1N MUTAKOLWUMN LEeNsiMM UMEETCs nomne-
peyHoe/anddepeHLanbHoe NCnbITaHue, NPUMEHSEMOE K NOAAoLLEN U 0OpaTHOM NUTaKOLWUM Napam.

10.1.1.2 Heckonbko nap/nopTtoB

C nomoLLbo NCMbITaHNSA HECKONbKMX Nap/MopToB Ha AencTBne BbIbpoca, BbI3BAHHOMO MOSTHWEN, NpoBe-
pSAOT, YTO ucnbITyemoe obopyaoBaHue nmeeT Tpebyembii YpOBEHb CTOWKOCTM, KOrda BO3HMKAET NnepeHa-
Nps>KeHWEe Ha N nopTax OAHOBPEMEHHO, YTO MOXET Bbl3BaTb OOMbLION TOK, TEKYLLUN B OOLLUIA KOMMOHEHT
unun yacTte obopyaoBaHus.

Yuncno unu NpoLeHT nap UM NopToB, KOTOPbIE JOJPKHbI UCMbITLIBATECS OAHOBPEMEHHO, ONpPeaenstoTcs
B CTaHOapTe Ha NpPoAyKUMIO UM CEMEWCTBO MPOSYKLNN.

[omKHO NMpOBOAMTBCS Kak MCMbITAaHWE MopTa OTHOCUTENbHO 3EMIW, TaK U UCMbITaHWe nopTa OTHOCU-
TenbHO BHELUHEro nopra.

B cnyuyae otcytcTtBMa B 060opyaoBaHuM 3aszemneHHbix SPD, gomkHbl cobniogatbCa Mepbl NpeaocTo-
poxHocTu. HanpspkeHne Ha Bxofe ob6opyaoBaHns He OOMKHO NpeBblaTth 3HadeHne Uc (max), YCTAHOBIIEHHOE
ONS UCNbITaHMSA OOMHOYHOrO nopTa.

10.1.2 ToK MONMHUM

C nomoLLbio UCNbITaHNS Ha CTOMKOCTb K CBEPXTOKY MPOBEPSIOT, YTO obopyaoBaHue nvmeeT Tpebyemblii
YpOBEHb COBCTBEHHOW CTOWMKOCTW, KOrga KOMMOHEHTbl 3aluThbl, nponyckawwmue 6onbLlon ToK, ycTaHaBnum-
BalOTCA BHYTpM 060pyAoBaHus, YTOObI UCKMOYMTE HEO6XO0AMMOCTb NEPBUYHON 3aLUMThI, a Takke NPOBEPSAIOT
KOOPAMHALMIO YCTPOWCTB 3aLLMThbl, BCTPOEHHbLIX B 060pygoBaHue, C cCoeauHUTENAaMm, nevyaTHbIMU NPOBOAHU-
Kamu 1 T. 4. oT 60onblIMX TOKOB. VcnbiTaHWe Ha CTOMKOCTb K CBEPXTOKY YCTaHaBnvMBaeTCHA B CTaHOapTe Ha
NPOAYKLMIO U CEMENCTBO NPOAYKLUUM.

Mpn NpMMeHeHNN NCMbITaHWSA K HECKOSNbKUM NPOBOAaM OAHOBPEMEHHO, HY)XHO NPUHATb HeobxoanMmble
Mepbl, YTOObI ObITb YBEPEHHbLIM, YTO CBEPXTOK OENUTCHA NOpOBHY Mexay nposogamu. Ocoboe BHMMaHue
HeobXxoaMMO yaenaTb TOMy, YTObObl ObiTb YBEpPEeHHbIM, YTO cpabaTbiBaHWe OOHOro MMM HECKOMbKUX 3aLUmuT-
HbIX YCTPONCTB He NpensaTcTByeT cpabaTbiBaHNIO OCTanbHbIX 3aLLMTHBIX YCTPONCTB.

[OomKHO NPOBOAMTBLCS Kak MCMbITaHWe nopTa OTHOCUTENbHO 3eMMu, Tak U UCMblITaHWe nopTa OTHOCU-
TernbHO BHELUHEero nopra.

10.1.3 MHAYKUMA OT NUHUI INEKTponepenayM u Bo3pactaHme noTeHumana seMnm

[omkHbI NPOBOAUTLCA cneaytoLme ucnblTaHus: nonepeyHoe/amddeperHumansHoe, NopT OTHOCUTENBHO
3eMNU 1 NOPT OTHOCUTENBLHO BHELLHErO nopTa.

Ecnu nopTt obopyaoBaHusi uMmeeT COOCTBEHHYIO MEPBUYHYIO 3alLMTy, KOTOpas WcknioyYaeT Heobxoam-
MOCTb NEPBUYHOW 3aLLUTbLI, NPUMEHSAIOT CrneayoLlee:

— ecnu cobCTBEHHas nepBMYHas 3aluTa SBMSETCA WHTErPUPOBAHHOMN, NMPUMMEHSIIOT WUCKIYeHVe 13
pasgena 6 u yCTpOMCTBO MEPBUYHON 3aLUMTbl AOMMKHO ObITb yAaneHo M 3aMeHeHOo creuunanbHbIM UCnbiTa-
TenbHbIM YCTPOWCTBOM 3aLUnThl Kak Anst COOCTBEHHOMO, Tak U KOOPAUHALMOHHOIO UcnbiTaHus (CM. 8.4);

— ecnu cobcTBeHHas nepBuYHas 3awmTa SBNSEeTCA BCTPOEHHOW MEePBMYHON 3alUTON, BCE UCMbITAHUSA
BbINOMHATCA C UMelolenca 3awmTon. JononHUTensHo MU3roToBUTENb AOMMKEH NpefocTaBuUTb NPOTOKOS
ucnblTaHWM, YTOObI MOKa3aTb, YTO COBCTBEHHOE N KOOPANHALMOHHOE UCMbITaHNE BbINO BbINOIHEHO C KOMMO-
HEeHTaMK 3aWwuTbl, NponyckawwumMn 60MNbWON TOK, MMEKLWMMM MUHUMAINbHOE HamnpsbkeHWe orpaHudeHus
ONS yKa3aHHOW YacTOTbl MUTaHWUS.
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10.1.4 KOHTaKT € ceTbIO 3SIeKTPONUTaHUSA

[ormkHbl NPOBOAUTBLCSA Crieayolme NcnbiTaHusa: nonepevHoe/anddepeHunansHoe, NOpT OTHOCUTENBHO
3eMn 1 NopT OTHOCUTENBHO BHELWHero nopta. Ecnv obopynoBaHne Mmeet KOMMOHEHTbI 3aLlMTbl, MPOMnyc-
KaroLme 6onbLUON TOK, KOTOPbIE UCKITYaOT HEOBX0ANMMOCTb NEPBUYHON 3aLUMTLI, MPUMEHSIIOT CrieayoLLlee:

— NPOBOAAT UCMbITAHMS C 3aLLMTON, KOTOopasi yCTaHOBSIEHa n3rotoButenem. Yoexaatortcs, cpabatoiBaeTt
nn 3awmTta BO BPeEMS UCMbITaHUs. OTO, BO3MOXHO, notpebyeT BbibOpa NUHUN C 3aLLUMTHBIM YCTPONCTBOM,
KOTOpOEe MMEET HU3Koe HanpsXXeHue orpaHmyeHnsi. Het HeobxoaumocTu noaTeBepxaaTe paboTy ycTponcTea
3awwmThl, ecnu cobnogaeTcs ogHo (unu 6onee) U3 crnegyroLmx yCroBun:

— nsrotosutenb ob6OPYLOBaHUA B npouecce NpoeKkTMpoBaHWsi 060pyaoBaHUA Bbibpan HanpskeHue
cpabaTbiBaHMs YCTPOMCTBA 3aLLMThl TaK, YTO OHO He cpabaTbiBaeT Npu KOHTAKTE C ANEeKTPONUTaHNEM;

— BXOOHOW MMnegaHc obopyaoBaHMs He MO3BOSMSAET HaMpsKEHWO, BbI3BBAHHOMY KOHTAKTOM C CETbHO
3NeKTponuTaHns Ha Bxode obopyaoBaHUst, MPEBbLICUTL YCTAHOBMNEHHbLIA MUHUMYM HanpshkeHusi cpabaTbiBa-
HUS YCTPOWCTBA 3aLUUTbl AaHHOIO TUNA;

— ecnu cobCcTBeHHasi NepBUYHasi 3aluMTa SIBMSIETCS WHTErpUPOBAHHOW, NMPUMEHSIIOT WCKMOYEHUe 13
pasgena 6 M yCTPOWCTBO MEPBUYHONM 3alUUTbl OOIDKHO ObiTb yaaneHo M 3aMeHEeHO chneuumanbHbIM UChbITa-
TenNbHbIM YCTPOWCTBOM 3aLUUThI Kak Ansi COGCTBEHHOrO, Tak U KOOPANHALMOHHOIO UCMbITaHus (cMm. 8.4);

— ecrnu cobCTBEHHAsA NepBuYHasa 3alimTa sIBNsieTCs BCTPOEHHOM NEPBUYHON 3aLLMTON, BCE UCMbITAHMSA
BbIMONHAOTCA C UMEKLEeNca 3awmTon. [JononHUTENbHO M3roTOBUTENb AOMMKEH NPeaoCTaBuUTb MPOTOKOS
ncnbITaHuKM, 4YTobbl NOKasaTb, YTO COOCTBEHHOE M KOOPAUHALMOHHOE MCMbITaHne Bbifno BbIMOMHEHO C KOMMO-
HEHTaMM 3aLLMTbl, NponycKkawwmMm 60NbLION TOK, MMEKLWMMN MUHUMANbHOE HarnpshKeHUe orpaHuyeHust
ONs yKa3aHHOM 4YacToThbl MUTaHKUS.

10.2 BHeLwHUN KOAaKCUanbHbINM NOPT

10.2.1 Hanpsi>)keHne MoOnNHUM

VcnbiTaHne Hanps)KeHMeM MOSTHUM NPUMEHMMO B AndbdepeHumanbHOM pexume.

IOna obopyooBaHWUsi C KOMMOHEHTAMM 3alUMUThbl, NPOMYCKaOLWMMIN OONbLUON TOK, KOTOPblE WCKMoYatoT
HeobxoQMMOCTb NEPBUYHON 3aLUUTLI, MPUMEHSIIOT criegyoLlee:

— €CNn KOMMOHEHT ABNSAETCH CbeMHbIM, MPUMEHSAIOT UCKITIOYEHUS U3 pasdena 6, a KOMMOHEHT yaansoT
N 3aMeHSAI0T cneumanbHbiM UCMbITaTeNbHLIM YCTPONCTBOM 3aLluUThl Kak Ans COOCTBEHHOrO, Tak 1 Aris Koop-
ONHALMOHHOrIO ucnbitTaHusa (cMm. 8.4);

— €CI KOMIMOHEHT HEe CbEMHbIN, BCE UCTbITAHNSA BbINOMHAT C 00ecneyeHHoN 3aLmMTON U N3roToBUTENb
npeacTaBnseT NPOTOKON MCMbITaHUA, YTOObLI MOoKa3aTb, YTO COOCTBEHHOE UM KOOPAMHALMOHHOE MCMbITaHUA
ObINN OCYLLECTBIEHBI CO CNeumanbHbiM UCTbITATENbHBIM YCTPONCTBOM 3aLLMTbl BO BPEMS LOBOOOYHbIX MC-
NbiTaHUN.

C nomoLlpblo UCMbITaHUS HaMpsXKeHWEM MOSHMM MPOBEPSIOT, YTO NOpT 06opyaoBaHUs UMeeT Tpebye-
MbIi YPOBEHb CTOMKOCTM K NepeHanpsikeHuto. MIcnbiTaHna NPUMEHSIIOTCA K BHYTPEHHEMY npoBogHuky. O6o-
pyOoOBaHWE UCMbITLIBAETCA Kak YCTAaHOBMEHHOE B YCIOBMSIX JKCMyaTauuu, Hanpumep, ecrim Kakue-nmobo
KOMMOHEHTbI HOPMarbHO NPUCOEeAUHEHbI MEeXAy NOPTOM U YCTPOWCTBOM 3allMTbl OT BbIOPOCOB, 3TU KOMMO-
HEHTbI JOMKHbI HAXOOUTbCSA HAa CBOEM MeCTe BO BPEMS UCMbITAaHUS BbIGPOCOM.

10.2.2 OudbdepeHumanbHbIX TOK MONMHUKU

McnblTaHne TOKOM MOMHUM NPUMEHUMO B AnddepeHumanbHOM pexnve.

C nomoLbo UCMbITaHWUS Ha CTOMKOCTb K CBEPXTOKY MPOBEPSIOT, YTO 06opyaoBaHue numeeT Tpebyembln
YpOBEHb COBCTBEHHOW CTOWMKOCTW, KOrga KOMMOHEHTbI 3alMTbl, Nponyckawwme 6onbLIon TOK, yCTaHaBu-
BalOTCHA BHYTpW 060pyaoBaHuUs, YTOObI UCKITHOYUTL HEOH6XOANMOCTb NEPBUYHON 3aLLMThI, @ TakKe NPOBEepsItoT
KOOpAMHAaLMI0 YCTPOWCTB 3aluUThbl, BCTPOEHHbIX B 060pyAoBaHue, C coeanHMTeNsaMu, nevyaTHbIMU NPOBOAHU-
KaMu 1 T. 4. OT BonbLIMX TOKOB. VCMblTaHMe Ha CTOMKOCTb K CBEPXTOKY yCTaHaBMMBaeTCs B CTaHAapTe Ha
NPOAYKLMIO UM CEMENCTBO NPOAYKLNN.

10.2.3 UcnbiTaHWe 3KpaHa TOKOM MOJIHUM

WcnbiTaHne TOKOM MOFMTHUM NMPUMEHMMO K SKpaHy.

C noMOLLbI MCNbITAHUS Ha CTOMKOCTb K CBEPXTOKY MPOBEPSIOT, YTO COEAMHEHWE 3KpaHa K Kopny-
cy/3emrne obopynoBaHus oTBevaeT TpeboBaHWAM, YTOObI NPOBOAMTL BLICOKME YPOBHM MMMNYSLCHOMO TOKA,
KOTOpble MOFYT BO3HMKHYTb B YCNOBUSIX 3KCrsyaTaummn. McnblTaHMe Ha CTOMKOCTb K CBEPXTOKY YCTaHaBMu-
BaeTcs B CTaHAapTe Ha NPOAYKUUIO UM CeMeNCTBO NPOAYKLUN.

[omKHO NPOBOAUTLCSA Kak MCMNbiTaHWe mopTa OTHOCUTENbHO 3eMMuW, Tak M UChblITaHWe MopTa OTHOCU-
TenbHO BHELLHEero nopra.
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10.2.4 Bo3pacTtaHue noTeHuMana semMnum

VcnbiTaHne Bo3pacTaHMeM noTeHumMana 3eMim npuMeHMMo B audddpepeHumanbHOM pexnume.

[na obopynoBaHWsi C KOMMOHEHTAMM 3aLUUThbI, MPOMYCKaKLWMMKN BOMbLLIONA TOK, KOTOpblE UCKMNOYaloT
HeobxoQMMOCTb NEPBUYHONM 3aLUNTLI, MPUMEHSIIOT criegytoLlee:

— €CIM KOMIMOHEHT SIBNSAETCHA CbEMHbIM, MPUMEHSIIOT UCKITIOYEHMS U3 pa3dena 6, a KOMMOHEHT yaansaoT
N 3aMeHSI0T cneumanbHbIM UCMbITaTeNbHbIM YCTPOMCTBOM 3aLLUMThbl Kak Ans CoO6CTBEHHOro, Tak U Ans Koop-
OWHAUMOHHOrOo ucnbitTaHus (cMm. 8.4);

— €CNn KOMMOHEHT He CbEMHbIN, BCE UCMbITAHUS BbINOMHAOT C 00ecneyeHHOM 3aLlnTon U U3rOTOBUTENb
npeacraBnsieT NPOTOKOM MCMbITaHWIA, YTOObI NOoKa3aTb, YTO COOCTBEHHOE M KOOPAMHAUMOHHOE MCMbITaHUS
ObInnM OCyLLECTBMEHbI CO cneunanbHbIM UCTbITaTeNbHbIM YCTPONCTBOM 3alUMThl BO BPEMSI 4OBOOOYHbLIX MC-
NblTaHUNA.

10.3 BHelwlHMe NopTbl BbIAENEHHOro 35IeKTPONUTaHUsA NOCTOAHHOIO U NePEeMEeHHOro Toka

10.3.1 Hanpsi>’keHue MonNHUU

VcnblTaHne Ha BO3OENCTBUE MOSHMM UCTMIONb3YeTCs Ans NPOBEPKM TOro, YTO Kaxadbl NopT obopyaoBaHus
nmMeeT TpebyeMbli YPOBEHb CTOMKOCTM K NepeHanpsikeHnam. [ormkHbl NpOBOAMTLCS crneaylolmne uchbiTa-
HUS: nonepeyHoe/anddepeHLmanbLHoe, MOPT OTHOCUTENBHO 3EMIM U NOPT OTHOCUTESBHO BHELLHErO nopTa.

[ns obopyooBaHUst ¢ KOMMOHEHTaMK 3alUWTbl, MPOMYyCKaloWMMKM BOMbLUON TOK, KOTOpbIE WCKIOYaloT
Heo6Xxo4MMOCTb NEPBUYHONM 3aLUNTLI, MPUMEHSIOT criegyloLlee:

— €CI KOMMOHEHT SBNAETCHA CbEMHbIM, NPUMEHSIOT UCKIIOYEHMSA U3 pa3aena 6, a KOMMOHEHT yaansawT
N 3aMEHSIOT cneumanbHbIM UCMbITaTeNbHbIM YCTPOMCTBOM 3aLLMThbl Kak Ans CoO6CTBEHHOro, Tak 1 Ans Koop-
OWHAUMOHHOrOo ucnbitTaHms (cm. 8.4);

— €CI KOMIMOHEHT HE CbEMHbIN, BCE UCMbITAHUSA BbIMOMHAT C 06ecneyeHHoN 3aLLnTon N N3roToBUTEMNb
npeacTaBnNsAeT NPOTOKON UCMbITaHUA, YTOObI NoKa3aTb, YTO COOCTBEHHOE UM KOOPAMHALMOHHOE MCMbITaHUS
ObINIM OCYLLECTBIIEHbI CO CneunanbHbIM UCNbITATENbHbIM YCTPOWCTBOM 3alLNThl BO BPEMSI JOBOAOYHbIX UC-
NbITaHUNA.

10.3.2 Tok MONMHUK

C NoMoLLbI0 UCMbITaHWS CBEPXTOKOM NPOBEPSAIOT, YTO 06opyaoBaHue nvmeet Tpebyembll ypoBeHb COO-
CTBEHHOW CTOMKOCTM, KOrga KOMMNOHEHTbI 3aLuThbl, MponycKkaLlme O0nbLUION TOK, YCTaHaBNMBAOTCHA BHYTPU
06opyaoBaHns, YTOObI NCKMIOYNTL HEOBXOAMMOCTb NEPBMYHON 3alnTbl. OTO UCMbITAHUE MPOBEPSET KOOP-
OVHaLMI0 YCTPOWCTB 3aLLUMTbl, BCTPOEHHbIX B 060pyAoBaHWe, C COeaAMHUTENsIMM, nevyaTHbIMM NPOBOSHNKaMM
W T. 4. OT 6omnblKnX TOKOB. McnbiTaHne Ha CTOMKOCTb K CBEPXTOKY YCTaHaBfMBAaeTCs B CTaHAapTe Ha npo-
OYKUMIO N ceMencTBo npoaykuun. JomkHbl NpOBOANTLCH KaK UCMbITaHUE NOPTa OTHOCUTENBHO 3eMNn, Tak
W NCMbITaHWe NopTa OTHOCUTENbHO BHELLHEro nopra.

10.3.3 MHaykumAa oT NMHUI IneKTponepenaym n Bo3pacTaHue noTeHuumana 3emnm

[omkHbl NPOBOANTLCA cneaytoLLme ucnblTaHus: nonepeyHoe/amddepeHumansHoe, NopT OTHOCUTENBHO
3eMIn 1 NopT OTHOCUTENBbHO BHELLUHEro nopra.

Ons obopynoBaHUsi ¢ KOMMOHEHTaMK 3alUWTbI, MPOMYCKaOWMMKU OOMbLUON TOK, KOTOpbIE WCKIOYaloT
HeoOX0AMMOCTb NEPBUYHON 3aLLUUTLI, MPUMEHSIIOT crieytoLlee:

— €CN KOMMOHEHT ABMNAETCA CbEMHbIM, NMPUMEHSIIOT UCKITYEHUS U3 pa3gena 6, a KOMNOHEHT yaansawT
N 3aMEHSIT cneumanbHbIM UCTbITAaTENbHBIM YCTPOMCTBOM 3aLLUMThbl Kak Ans COOCTBEHHOro, TakK U Afis Koop-
OWHAUMOHHOrIOo ucnbitTaHus (cMm. 8.4);

— €CIT KOMIMOHEHT HE CbEMHbIIA, BCE UCMbITaHUSA BbINOMHAT C 00ecneyeHHON 3aLnTon U U3roToBUTEMb
npeacTaBnAeT NPOTOKON MUCMbITAHUA, YTOObI MOoKa3aTb, YTO COOCTBEHHOE M KOOPAMHALMOHHOE MCMbITaHUA
ObINIM OCYLLECTBIEHBI CO CneumnanbHbIM UCTMbITATENbHBIM YCTPONCTBOM 3aLLUMTbl BO BPEMS JOBOAOYHbBIX UC-
NblTaHUNA.

10.3.4 KoHTaKT c ceTblo aNeKTponuTaHus

JomkHbl NPOBOAUTLCS CreayloLme UCnbiTaHus: nonepevHoe/auddepeHumnansHoe, NopT OTHOCUTENBHO
3eM/IM U NOPT OTHOCUTENBbHO BHELLHero nopTa. Ecnu o6opynoBaHne UMeeT KOMMOHEHTbI 3aLuTbl, Nponyc-
KaroLme GOnbLUON TOK, KOTOpble UCKIHYaoT HE06X0AMMOCTL NEPBUYHON 3aLLUMTLI, NPUMEHSIOT CrieaytoLlee:

— NPOBOAAT MUCNbITAHUS C 3alLMTON, KOTopas ycTaHOBMNeEHa usrotoeuteneMm. YbexapatoTtcs, cpabaTtbiBaeT
N1 3awWmuTa BO BPEMS MCMbITaHUs. DTO, BO3MOXHO, NoTpebyeT Bblbopa MMHUM C 3alUUTHBIM YCTPOWCTBOM,
KOTOpOE MMEET HU3KOEe HamnpsbkeHne cpabatbiBaHusi. HeT HeobxoaumocTu noaTeepxaaTb paboTy yCcTpou-
CTBa 3alUuMThbl, ecrniv cobntogaetcsa ogHo (Mnv donee) us criefyoLwmx yCrnoBui:

— n3roToBuUTENb 06OPYAOBaHUS B MpoLiEecce MPOEKTUpoBaHUsS 06opynoBaHMs BblGpan HanpsikeHue
cpabaTtblBaHUs! YCTPOMCTBA 3aLLUMTbl TaK, YTO OHO He cpabaTbiBaeT NpU KOHTAKTE C 3NEKTPONMTaHMEM;
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— BXOOHOW nmnegaHc o6opyaoBaHUSA He MO3BOMSIET HAMPSPKEHWUIO, BbI3BAHHOMY KOHTAKTOM C CETbHO
aneKkTponuTaHns Ha Bxoae obopyaoBaHWst, MPEBbICUTL YCTAHOBMNEHHbIA MUHUMYM HanpsXeHus cpabaTbiBa-
HWS YCTPOWCTBA 3aLUUTbl AAHHOIO TUNA;

— €CNN KOMMOHEHT CbeMHBbIW, MPUMEHSIOT UCKINoYeHre U3 pasgena 6 (rpaHuubl obopyaoBaHus), a KOM-
MOHEHT yAansaiT U 3aMEHSIOT cneuunanbHbiM UCNbITaTENbHBIM YCTPOUCTBOM 3alunThbl (CM. 8.4) n ucnbiTaHus
NOBTOPSIIOT.

Ecnn KOMNOHEHT HE CbEMHbLIN, M3rOTOBUTENL NPEeACcTaBnsieT NPOTOKOST MCMbITaHUA, YTOObI MoKasaTb,
YTO UCMbITaHWsI ObIfM MOBTOPEHbI C YCTPOMCTBOM 3aLUUThLI C HANpsbkeHneM cpabaTbiBaHUS, paBHbIM YCTaHOB-
NIEHHOMY MUHUMYMY CTaTU4€CKOro HanpsikeHus cpabaTbiBaHWsS BO BPEMSI JOBOAOYHBLIX UCTIbITAHUNA.

10.4 BHeWwHMIX NOPT CETEBOro 3/1IeKTPONMTaHUA NepPeMeHHOro Toka

10.4.1 HanpsikeHuMe MOnHUU

JormkHbl NPOBOANTLCS CrieaytoLue UcnbliTaHus: nonepeyvHoe/anddepeHumansHoe, NopT OTHOCUTENBHO
3eMIM 1 MOPT OTHOCUTESNBLHO BHELLHEro nopra.

MN3BecCTHbl Tpy Tvna SPD nepBWYHONM 3almuThbl, KOTOPbIE UCMOMb3YOTCA B UCTOYHUKAaX CETEBOrO anek-
TpONUTaHWS:

1) orpaHnuusatowmn (MOV);

2) KOMMYTUPYIOLLMIA (MCKPOBOW Pa3psifHUK);

3) KOMOMHaLMA BbiLLIENEPEYNCTIEHHBIX TUMOB.

B cuny pasnuuna xapaktepuctuk SPD mnsrotoButento MoxeT noTpeboBaTbCa MpPOBEPUTb, YTO AaHHOEe
obopyaoBaHve KOOPAMHMPOBAHO CO BCEMW TPEMS TUMaMM YCTPOWNCTB.

10.4.2 Bo3pacTtaHue noTeHuMana semnu

ITU-T n3y4aeT HeoOGXOAUMOCTb WUCMbITaHWS C Liefbio NPOBEPKNU CTOMKOCTM 0BopyaoBaHUst K Bo3pacTa-
HUIO MOTEHUMana 3eMnn, KOTOpoe MOXET MPOU3ONTW, KOrda BO3HMKAET 3aMblkaHWe Ha 3eMII0 BbICOKOro
HanpsbkeHust (HV) Ha nogcTaHumn, obecneynBaroLLeil aneKkTponuTaHue o6opyaoBaHus.

10.4.3 Bo3pacTaHue noTeHuuana HenTpanbHOro npoBoaa

OTO UCMbITaHWe OCYLLECTBSAETCA TONbKO No TpeboBaHMKO onepaTtopa 3MeKTPOoCBA3W U Torga, Korha
HeNTpanbHbI NPOBOA, HE COEAMHEH C 3aLUMTHBLIM 3a3eMIIeHUeM (T. €. UCNOMb3yeTCs cucTema aneKkTponuTa-
HUa TT vnm IT). Mpumep Takon koHdurypauum onucat B [b-ITU-T K-Sup. 18] (pasgen 6.5).

10.5 BHyTpeHHUe NopThbl

10.5.1 HeakpaHMpoBaHHbIN Kabenb

C nomoubo ncnbiTaHnA Hanps>xeHnem MOJTHUK NpPoBEPAKT, YTO OaHHbIN nopt O60py,EI,OBaHVIFI nMmeet
Tpe6yeMb|17| YpOBE€Hb CTOMKOCTM K OENCTBUIIO nepeHanpsaxeHnq. BbINOMHAKOT TONbKO UCNbITAHUE nopta OTHO-
CUTENbHO 3eMJ1n.

10.5.2 SkpaHMpOBaHHbIN Kabenb

C nomoLLblo UCMbITAaHUS HaMpsXKeHWEM MOSTHMU NMPOBEPSIOT, YTO AaHHbIA NOPT 00opygoBaHUSA UMeeT
TpebyeMbili ypOBEHb CTOMKOCTU K AENCTBUIO NepeHanpsikeHus. BbINOMHSOT TONbKO UCNbITaHMe nopTa OTHO-
CUTENBLHO 3eMIN.

10.5.3 NnaBarowmm nuTepdenc aNeKTponMTaHMsa NOCTOSIHHbIM TOKOM

C nomMoLLbO UCMBbITAHUSA HaMpsPKEHMEM MOJSTHUKU MPOBEPSIOT, YTO AaHHbLIM MOpPT obopyaoBaHUs MMeeT
TpebyeMbili ypOBEHb CTOMKOCTU K OENCTBUIO NEepeHanpsikeHnsl. BbINOMHSOT TONMBbKO UCMbITaHWE NopTa OTHO-
CUTENMbHO 3eMnu.

10.5.4 3azeMneHHbIN NHTepdENnCc INEeKTPONUTAHUA NOCTOSAHHBIM TOKOM

C nomMoLLblo UCMbITAHUSA HaMpsXKEHWEM MOSTHMU NMPOBEPSIOT, YTO AaHHbIA NOPT 000OpynoBaHUSA UMeeT
Tpebyembili ypOBEHb CTOMKOCTM K AEWACTBUIO NepeHanpsikeHnsl. BeINONHAOT TONBKO UCMbITAHUE UMMYIIBCOM
nonepeyHoro/anddepeHymansHoro smaa.

10.6 BHyTpucucteMHbIe NOPTbI

MpegnonaraeTcs, YTO BHYTPUCUCTEMHbIE NOPTHI 060PYAOBaHMS LEHTPA 3MeKTPOCBA3M coeaNHEHb! KO-
POTKMUMM KabensMu Unu salyleHHbIMM KabensmMn nod KoHTpornem uarotosutens. CrnegosaTenbHO, cylie-
CTBYET HU3Kasi BEPOATHOCTb, YTO HanpshkeHne MHAYLMPpYeTCa HeNnocpeACcTBEHHO Ha 3Tu kabenu. Tem He me-
Hee BHYTPUCUCTEMHbIE MOPTbl NOABEPKEHbI NepeHanpsiKeHsIM, KOTopble MOCTYNakT U3 APYrMX BHELLHUX U
BHYTPEHHMX MOPTOB.
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CnepoBaternbHo, paccmaTtpusas obopyaoBaHue, COedVHEHHOe 4Yepe3 BHYTPUCUCTEMHble NOPTbl Kak
«obbeanHeHHoe obopyaoBaHME» W BbINOMHAS UCTbITAHUS CTOMKOCTU, YKa3aHHble Ans ero ApYrnx BHELHUX
W BHYTPEHHMX MOPTOB, KOTOPbIE NepeaarnT nepeHanps>keHne K HUM, CTOMKOCTb BHYTPUCUCTEMHBLIX NOPTOB
MOXeT nonaraTbCsi COOTBETCTBYIOLLEN, KaK NOKa3aHo Ha pucyHke 10-1.

Moatomy B cnydae, korga usrotoBuTerb ykasan uenesoe 1 KoMbMHMpoBaHHOE npuMeHeHne obopyao-
BaHWUS, COCTOSLLEro U3 HECKOMbKMUX eAnHUL, 060pyaoBaHNs, Kak KOMBUHMPOBaHHOEe 0bopyaoBaHMe 1 ykasan
kabenu ona ero coeanHeHusi, KOTopble OOSMKHbI OblTb KOPOTKMMU UMK 3aLUMLLEHHBIMU (3KpaH Kabensa wunu
KabenbHbI NOTOK M T.M.), NOPTbl ANS 3TOr0 COeAMHEHUS MOryT pacCcMaTpuBaTbCs Kak «BHYTPUCUCTEMHbIE
nopTbl». TpeboBaHns AN BHYTPUCUCTEMHbIX MOPTOB HE YCTAHOBMEHbI.

M3noxeHHOoe Bbile onvcaHne Henb3st NPUMeHATb K 06opyaoBaHuio, KOTopoe MoXeT BbiTb CNoNb3oBa-
HO B COEOMHUTENbHbIX KOHUIrypauusix UHbIX, YeMm Te, KOTOpble ykasan UsrotosuTenb. [ns nopToB KOMOU-
HMpoBaHHOro obopyaoBaHus, NOAKMNIYaeMbIM K Apyromy obopyaoBaHMio, HEOOXOAUMO BbINOMHUTL yCTa-
HOBIEHHbIE UCMbITaHNS.

KombuHupoBaHHOe 06 opyaoBaHue
(ueneBoe NpUMeHeHVe MHOrOKOPMY CHOro 060pYAOBaHNS LIEHTPa 3MeKTPOCBA3M OMNpeAerieHo ero M3rotToBuTenem)

e
nOprI , NoAKnK4YaemMbie //

\ MopTsl, Noaknoyaemble K

g ggyrogﬂé’aww Apyromy obopyaoBaHuio

D6V£1 (HeobxoaMMO BbINOMHUTL
(HeoGxoanmo YCTaHOBIIEHHbIE UCMbITaHNS)
BbINOMHUTb
YCTaHOBINEHHbIE /

ncnbiTaHS) j
\ |
/!

Beibpoc u T.4.,
nogaBaeMbin Ans
Bei6poc 1 A UCMbITaHA
nofgaBaeMblii ons CTOMKOCTU
ncnblTaHs
CTONKOCTY

BHyTprcMcTeMHble NOpThI (COEANHEHHbBIE KOPOTKMMM MW 3aLLMLLIEHHBIMU KaDensMu, yka3aHHbIMU U3roTOBUTENEM);
WX CTOMKOCTb MOXET CHUTaTLCS NOATBEPKAEHHOW BbINONTHEHMEM WCMbITaHUIA CTOWKOCTH
APYrUX BHELLHWX U BHY TPEHHKX NOPTOB

PucyHok 10-1 — BHyTpucucTeMHbI€ NOPThI HE UCNbLITLIBAOTCA NPAMO, a TONbKO BO3AEMCTBMEM BbIOPOCOB
Ha AOCTYyNHble BHYTPEHHME U BHELLUHWE NOPTbl CUCTEMBbI
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MpunoxeHue A
(obsi3aTensHoE)

CxeMbl UcnbiTaHU1

A.1 BBeageHune

O06opyaoBaHue OOMKHO UCMbITLIBATLCA BO BCEX BO3MOXHBLIX COCTOSIHUSIX U YCITOBUSIX. OTO 3HAYUT, YTO
MOXET NoTpeboBaThCH BbIMNOMHATL MHOMO pa3 UCMbITaHWE, YKa3aHHOE B KaXaon CTpoke Tabnuubl.

YTo6b! BbITb YBEPEHHBIM B NMOBTOPAEMOCTU pe3ynbTaToB MUCMbITAHWUA, BbIMOMHEHHbIX UCMbITaTENbHbIMU
nabopaTtopusmMun 1 n3roToBUTENAMN, HE0H6X0AMMO BbITh YBEPEHHBIM, YTO AAHHbIE UCMBITAHUA BbINOSHAOTCA
oAnHakoBO. Hmke npuBoOsaTCA CXeMbl reHepaTopOB, CXEMbl CBSA3N, Pa3BA3KN U MUTAHUS, OKOHYaAHUSA Heunc-
NbITyeMbIX NOPTOB U noacoeanHeHus k NO.

A.2 O6opyanoBaHue

A.2.1 NopTbl 060pyaoBaHUuA

MHoronopToBoe — 9TO TEPMMWH, UCNONb3yEMbIA ANS onucaHus 0bopyaoBaHusa ¢ 6onee Yem OgHUM Tu-
noM nopTa, HanpuMmep CeTEeBOM NOPT M BHELUHWA MOPT CUMMETPUYHOM napbl. Ha pucyHke A.2.1 nokasaHbl
BO3MOXHbI€ MOPTbl OTAENBHOrO MHOTONOPTOBOro 060pyA0BaHuUS.

I
I

BHeLwuHve nopTbl I BHyTpeHHe nopTbl
I

CummeTpuyHas (ble) napa (bl) | CummeTpuyHas (ble) napa (bl)
I
|
I
I
|
o | o
KoakcuanbHbIn kabenb | KoakcuanbHblii kabenb
I
I
I
Mo I
I
CeTeBoe aneKkTponuTaHve } OnekTponutaHue
I
I
} [lononHuTenbHbIN, Hanpumep
| USB, nocnegoBaterbHbIN,
BblaenexHoe anektponutaHue I napannenbHblit
I
I
|
T
I
|

Mpumeyarne 1 — He Bce nopTbl HYXXHO NCMbITbIBaTb, HO, BO3MOXHO, K HUM HYXXHO NOAKII0YaTh OKOHYaHWS.
MpumeyaHne 2 — Ha pucyHke «BHelHne nopTbl» 03Ha4aloT NOPThl, COEANHEHHbIE C KabensmMmu, KOoTopble BbIXOOAAT
13 30aHuns, a «BHyTpeHHMe nopTbi» — NOPThI, COeANHEHHbIE C Kabensmu, KOTOpble OCTalTCA BHYTPU 34aHWS.

PucyHok A.2-1 — MHoronopTtoBoe o6opyaoBaHue
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Ha pucyHke A.2-2 nokasaHa knaccudumkauus nopto obopyaoBaHus.

CTaHuMoHHOe 38aHune

| O6opyaosaHue

CuvrHanbHas nuHns

3NEKTPOCBA3N BHYTPU 3aHNA

BHelwwHss
curHanbHast NIMHKS,
npoaneHHas BHyTpy

3paHus

CurHanbHas nMHus

-
P
-
s
s
/
/
/
/

YpaaneHHas YacTb

R O60opyao-| R

O6opynoBaHue L}
3NeKTPoCBs3n

MpoBoaHukn PE -

CoeaunHeHne
SPD-MET

3paHue nonb3osartens 1

A BaHue A

BHelwuHsA

3IIEKTPOCBSA3M

BHeLI.‘IHﬂﬂ
cUrHanbHas nuHus,
|
NPOASIEHHAs! BHYTPU

CurHanbH
BHYTpY

|
O6opynoBaHue

ANEeKTPOoCBA3N

CUrHanbHasa nuHUA

YCTpocTBO NEPBUYHON
3aLWmThI
(korga npumeHsieTcs)

Ob6opyaoBaHue |

as n
snaH

CoeaunHeHne
SPD-MET

3paHuve nonb3oBaTtens 2

MposoaHuku PE

s A O6opynoBaHune
=2} anmekTpocBsa3un
- -
MET]

PucyHok A.2-2 — Knaccudmkaumsa BHEWHUX U BHYTPEHHUX NOPTOB

B tabnmue A.2-1 npuBegeHa knaccudurkaums yanos.

Ta6bnuua A.2-1 — OnucaHue y3nos

HUA

Y3en OnwucaHve

L Mepexon mexay vHTepdericom o06opyaoBaHMsa BHYTPU CTAHLMOHHOMO 30AHUSA U BHELLHEN
kabenbHoM cucTemon

E BBog B cTaHUMOHHOE 34aHue, HanpyMMep rMaeBHbIv pacnpegenutenbHbln kpocc (MDF)

R MMepexon mexay NnHuen n 06opyaoBaHNEM BHYTPU YAANEHHOW YacTu

S Touka oKOH4YaHus BHewwHero kabensa (ECTP)

A Mepexon mexay uHTepdercom obopyaOBaHUS BHYTPU 34aHWS MOSNb30BATENSA M BHELLUHEN
kabenbHOM cucTemon

M Mepexon mexay nHTepdencom obopyaoBaHns BHYTPU CTaHLUOHHOTO 30aHNS U BHYTPEHHEN

kabenbHOI cuctemon

kabenbHOI cucTemon

Mepexoa mexay nHTepdencom o6opyaoBaHUS BHYTPU 30aHUS MONb30BATENS U BHYTPEHHEN

Heobxogumo y4uTbiBaTh pasnnyne mexay BHeWwWHUMU, BHYTPEHHUMNU U BHYTPUCUCTEMHbBIMU NMOpTaMW.
I'IopT OGOpyD,OBaHMﬂ MOXeT ObITb Knaccmbmu,wposaH KakK BHyTpVICI/ICTeMHbIVI nopT TOJIbKO B Cliy4dae
NpUMEeHeHunsA oboux HXenpmBeaeHHbIX nepeqmcneHMM:
— NopT nogcoeanHeEH kabenem k nopTy BHYTPU 060py/J,OBaHl/|ﬂ TOW e CUCTEMbI; U
— MOHTaxX 1 pasmelleHne kabensi BbIMNOMHEHbI B COOTBETCTBUM C yKasaHuaMun mnsrotoButTena o6opyp,o-

BaHUA.
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MopT o6opynoBaHUsi MOXET ObiTb KNacCUUUMPOBAH Kak BHYTPEHHWIA TOJNbKO B Cllydae NMpUMeEHEHUs
BCEX HWXENpPUBEAEHHbIX NePeUnCrneHuii:

— NOPT NOACOEAMHAETCH TOMBKO K Kabensam, NponoXeHHbIM BHYTPU 30aHNS;

— kabenb NoAcoeauHEH K BHYTPEHHEMY NopTy B3aMMOAENCTBYOLLEro o6opynoBaHus;

— obopygoBaHve 1 B3aMMOAENCTBYOLLee 000pyaOBaHME UMEKOT OOHO U TO Xe cOoefMHeHue 3asemne-
HWUK, U1 0BopyaoBaHue ABNSETCA He3a3eMMNEHHbIM;

— NopT He ByaeT NoACcoeAMHATLCA K BHELLHEMY NOPTY B3aMMOAEeNCTBYOLLEro 060pyaoBaHUS;

— NOpPT NpedHa3HayeH n3rotoBuTenem obopyaoBaHNs TONMbKO ANsl NOAKIIOYEHUs kabens, pacnonoxeH-
HOro BHYTPW 34aHUS;

— MopT He OydeT umeTb NpoBoAsLlee coeduHeHue ¢ kabenem, MOKMAaOWMM 34aHue 4vepes apyroe
obopyaoBaHue (Hanpumep, Yepes CnaunTTep).

Jio6oit nopT, He COOTBETCTBYOLWMI TpeboBaHWSAM ANt BHYTPUCUCTEMHOIO UM BHYTPEHHEro nopTa, siB-
NAETCS BHELIHUM MOPTOM.

Ha pucyHke A.2-3 npuBeaeH npumep knaccudukauum nopTos.

BonokoHHo- Ext Ext
onTHYecKnii kKabenb VDSL —G: VDSL —G:
VTU-O VTU-R CUrHansHas nuHus Ext.
T ]—eHyTou snakms | PC q:
. USB,; Int.
B ; Ethernet; Ext.
HeWHAR  pyy Ext. i

i Ext.
Cnnutre CnnutTepi " I: Ten./ q:
—E P A dakc

Ext. Ext.

[ I

MpoaneHHas BHYTPW 3[0aHNA BHELLHAA CUTHaNbHasA NIMHNA, TaK Kak CrfiuTTep He COAEePXUT afjleKBaTHOro pasaenieHna

cUrHanbHas NMHUSA i
4| A —| A { Ext
=

PucyHok A.2-3 - lNpumep knaccudukaumm noptos

AHTeHHble NopTbl 060PYAOBaHUS AOMKHbI ObITh KNaccuuLMpoBaHbl B COOTBETCTBUM C MECTOMOMNOXEHU-
€M aHTEeHHbl 1 NpegHa3HayeHnem obopyaoBaHus. Ecnv obopyaosaHme ByaeT noagcoeanHEHo TOMbKO K aHTEH-
HaMm, YCTaHOBMEHHbIM BO BHYTPEHHEMN 3allWLLEHHOW 30He, T. €. Ha 3aTeHEeHHOW nnowiaan, NnpuBedeHHOW Ha
pucyHke A.2-4, TO NOPT aHTEHHbI MOXET ObITb KnaccuguumnpoBaH Kak BHYTPEHHUI nopT. B cnyyae nogknioye-
HUSA MopTa K aHTEeHHaM, YCTaHOBIMEHHbIM B HE3aLUMLEHHOM MeCTe, Hanpumep pasMmeLleHne aHTeHHbl 1 1 2,
NMopT aHTEHHbI criegyeT KnaccuduumMpoBaTtb Kak BHELWHWIA. Ecnn MecTo BO3MOXHOW YCTaHOBKN aHTEHHbI HEesiC-
HO, TO fy4LUe BCero ObiTb OCTOPOXHBLIM U KNnaccuuumpoBaTb NOPT aHTEHHbI Kak BHELLHWIA MOPT.

7

1

N
/v[\>2M

%j\s%<1,5m

<50 m

3asemMneHue He TpebyeTtcs

PucyHok A.2-4 — Knaccudumkaumsa aHTEHHbIX NOPTOB
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MopTbl CUMMETPUYHOIM Napbl MOTYT MMETb OOHY UMM Heckorbko nap. O6opygoBaHME MOXET UMETb He-
CKOIbKO MOPTOB OAHOrO UMY Pa3fMyHOro Tuna.

MopTbl MOryT NnogknoYaTbhCs K NapHbIM, HEAKPAHMPOBAHHbBIM UMW SKPaAHUPOBAHHbLIM Kabernsam, Bkroyas
KoakcmanbHble kabenu, 1 K pasnuyHbiM TUNam CepBMCOB, BKMOYad NOPT NepemMeHHoro Toka, nopt ADSL,
OZlHONapHbI NOPT BbICOKOCKOPOCTHOM LiudpoBor aboHeHTckon nuHum (SHDSL), nopt Ethernet n 1. 4.

MprMepbl pa3nuyHbIX NOPTOB NokKasaHbl Ha pUCYHKax A.2-5—-A.2-9.

Tunbl NOPTOB, NPUBEAEHHbIE BhILLE, TAKKE UMEIOT CNEeaYoLLYI0 CTPYKTYPY:

— TVN NopTa: NopT, KOTOPbLIA NOAKIIOYEH K UHTepdency ¢ onpeaeneHHon dyHkumnen. CoeguHeHne Mo-
XKET COCTOATb U3 OOHOWN Mapbl, HECKOMNbKUX Map, ogHoro (unu 6ornee) KoakcnanbHOro MM 3KPaHMPOBAHHOTO
kabensa u T. 4. (HanpMmMep, NOPT NepeMeHHoro Toka, nopt ADSL, nopt SHDSL, nopt Ethernet);

— OfHOMapHLIN MNOPT: MOPT OMpeAeneHHoro Tuna, MNOAKMIYEHHbIM K OAHOW CUMMETPUYHOW nape
(Hanpumep, nopt ADSL);

— MHOTOMapHbIA NOPT: NOPT ONpeAeneHHoro Tuna, rae NopT MOAKIYEH K HECKOMbKMM napam (Hanpwu-
mep, SHDSL ¢ ogHon TX-napon n ogHon RX-napown, nopt Ghit Ethernet ¢ yeTbippms TX/RX-napamu);

— MHOronapHble MOPTbl: NOPTbI PA3NUYHbLIX TUMOB, FAE KaXAbl NOPT NOAKIOYEH K OAHON UMM HECKOIb-
KM napam (Hanpumep, pag noptoB ADSL, psa noptoB SHDSL).

OnpepeneHus
nopT ADSL1 ——3 nopT ADSL1 ——3
nopt ADSL2 lvi 8 nopt ADSL2 U 8
X TX
nopt SHDSL nopt SHDSL
RX RX
nopt AC :©:8
nopt USB —]
X
nopt Ethernetl
RX
X
nopt Ethernet2
RX
T
Mpumep pasHbix Mpumep Mpumep apyroro Mpumep
TWUNOB NOPTOB: ofHonapHoro nopta: ADSL1 opHonapHoro nopta: ADSL2 MHoronapHoro nopta: SHDSL
ADSL, AC, USB, SHDSL, Ethernet (nopT TOro Xe Tmna )
nopt ADSL1
nopt ADSL2
X
nopt SHDSL

RX

X >
nopt Ethernetl nopt Ethernetl

RX RX

X >
nopt Ethernet2 nopt Ethernet2

RX RX

it Qb

Mpumep apyroro TMpumep apyroro Mpumep
MHoronapHoro nopta: Ethernetl MHoronapHoro nopta: Ethernet2 MHOrOMNapHbIX NOPTOB:
(pasHbI TN nopTa) (nopT Toro xe Tuna (kak Eth1)) ADSL1, ADSL2, SHDSL, Ethernetl, Ethernet2

PucyHok A.2-5 — Mpumepbl NOpTOB 060pya0BaHUSA
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[nsa nenbiTaHWs BHELLHErO UM BHYTPEHHEro nopTta ¢ 04HON napow (OAHOMNAapHbINA NOPT) UCMbITaHNE
BbIBPOCOM NPUMEHSETCA K 3ToW nape (McnbitaHue 1).

Ecnun ecTb pasHble NopTbl OAHOrO M TOFO e Tuna, UCMbiTaHne BbIBPOCOM (TOMBbKO MOSHMS)
NOBTOPSIETCS OAHOBPEMEHHO Ha 3alaHHOM YKCIIEe Nap 3TOro Tuna nopTa (McnbiTaHue 2).

nopT ADSL1 :@:8
nopT ADSL2 —0—3

nnn

nopt ADSL1 :@:8
nopT ADSL2 —0—3

Mpumevanne 1 — VcnbiTaHusa yctaHoBneHsl B pasgene 10.

MpumevaHne 2 — NcnbiTaHWs NO PUCYHKY rNaBHbIM 06pa3oM OTHOCATCA K NIMHENHbIM nnaTtam ¢ 6onbmnm
yucnom noptos ADSL.

PucyHok A.2-6 — NMpumepbl nopToB 060pyAoBaHUSA
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[nsa ncnblTaHWs BHELWHErO NOpTa C HECKONbKMMU napamu (MHOronapHbIi NopT)
ucnblTaHue BbIBPOCOM NPUMEHSIETCS AN KaXOoM napbl, Kak U ANs UCTbITaHWs
opHonapHoro nopTa (McnbitaHusi 1 n 2). UcnbiTanne BeIGpOCOM (TONMBKO MOMHMS)
NoBTOPSIETCA OAHOBPEMEHHO Ha 3a/laHHOE KOINMYECTBO Nap 3TOro Tuna nopra

(ucnbiTanne 3).

nopt SHDSL

Tx:?g

nopt SHDSL

s

nopt SHDSL

MpumeyaHue — MicnbiTaHnsa ycTaHoBneHsl B pasgene 10.

X
RX

PucyHok A.2-7 — NMpumepbl nopTOB 060pYyAOBaHUA
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[N UCMbITaHUA NPOAYKLMU C BHELLHUMM NMOPTaMK, KOTOPbIE COCTOSAT M3 Pa3fiMyHbIX TUMOB NOPTOB, KAXAbINA 13 KOTOPLIX COEANHEH C OAHOM MIIN HECKOSLKUMM
napamu, ucnbiTaHve BbIGPOCOM NPUMEHSIETCS AMNS KaXKAOM Napbl, Kak W Ans ucnbitaHus ogHoi napbl (Mcnbitanus 1, 2 u 3) . McnbitaHue BbIGpocoM (ToNbKo

MOMHKSA) NOBTOPSETCA OAHOBPEMEHHO Ha 3ajaHHOM Yucne nap (ucnbltaHue 4).

nopt ADSL1 —0—3

nopT ADSL2 ——

X
nopt SHDSL

mnnn

nopt ADSL1 :@:8
nopT ADSL2 —0—3

X
nopt SHDSL
RX

[MpumeyaHue — VicnbiTaHnsa yctaHoBneHb! B pasgerne 10.

PucyHok A.2-8 — NMpumepbl nopToB 060pyAoBaHUsA

Ons wenbiTaHui BblﬁpOCOM BHYTPEHHUX NOpPTOB C OLHOW WU HECKOMbKUMU
napamu mucnbiTaHne Bbl6pOCOM (TOJ'IbKO MOJ'IHI/ISI) npumMeHsaeTca ogHOBPEMEHHO

Ha BCe napbl 3TOro nopTa (UcnbitaHue 1).

mnnn

X
opT Ethernetl
nopt RX

nopt Ethernet2

00 OO0

MpumeyaHve — VicnbiTaHus ycTaHoBIEHbI B pasgene 10.

PucyHok A.2-9 — Mpumepbl NopTOoB 060pyAoBaHUSA
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A.2.2 Tun o6opynoBaHus

O6opynoBaHne MoXeT BbITb ABYX OCHOBHbIX TUMOB: 3a3eMMNeHHOe N He3aseMneHHoe. B ocHoBHOM 060-
pyLoOBaHWE B LIEHTPE 3MNEKTPOCBA3N OTHOCUTCH K 3a3emrneHHomy Tuny. OGopyanoBaHue ceTen goctyna wu
obopyaoBaHMe Nonb3oBaTenst MOXET ObIThb foboro Tmna.

A.2.3 Tun 3awmTbl

3awmTa 06opynoBaHus oT BbIGPOCOB BOMbLLLOro ToKa A4OCTUraeTcs Nbo ycTaHOBKOW MEepPBUYHON 3alLlu-
Tbl, MO0 Mcnonb3oBaHMeM 06opyaoOBaHMSA CO BCTPOEHHOW 3allMTON OT Gonblumx TOKoB. B ocHoBHOM 060-
pyLoOBaHWe LeHTpa anekTpocBA3v byaeT 3aluieHo nepBrMYHON 3almMTon, yctaHoBneHHon Ha MDF. O6opy-
OoBaHve ceTen AocTyna MoxeT BbiTb 3awmiLeHo, ucnone3dysa nobon metoqa. ObopyaosaHve nonb3oBaTens
MOXeT ObITb HOpMarbHO 3aLLMLLEHO NyTEM YCTaHOBKN MEPBUYHON 3aLUmThI.

A.2.4 YcnoBuA 1 cCOCTOSAHUA 060pyaoBaHUA

Tak KaKk KOMMNOHeHTbl B 060pygoBaHWMK, NOACOEAVMHEHHbIE K UCMBbITYEMOMY MOPTY, MOFYT MEHHATLCS, B
3aBMCMMOCTU OT TOTO, B KAKOM COCTOSIHMM HaxoguTtcs obopyaosaHue, TO obopyaoBaHMe OOMKHO ObiTb UC-
NblITaHO BO BCEX Paboymnx COCTOSIHUSX, MMEIOLUMNX 3HAYUTENBHYO NPOAOIHKUTENBHOCTbL. [puMepbl COCTOAHMI
060pyaoBaHns, KOTOpble HYXXKHO paccMaTpyBaTh, BKIOYaIOT:

— TenedoHHasa Tpybka ynoxxeHa n NnogHATa;

— BNEeKTPONUTaHNe BKIIOYEHO 1 BbIKIMIOYEHO;

— BO BpPeMS BbI30B3;

— BO BPEMS LMKIa NPOBEPKN FIMHWUN U T. 4.

A.3 UcnbiTaTenbHble reHepaTopbl

Mpumepbl cXeM UCMbITaTENMbHbLIX rEeHEPaTOpPOB, KOTOpble MOTryT ObiTb MCMONb30BaHbl AN reHepauumm
dopM curHanoBs, YCTaHOBIEHHbIX B pa3gene A.4, npuBedeHbl Ha pucyHkax A.3-1-A.3-6. HecmoTps Ha To,
YTO NMOKa3aHHble KOMMOHEHTbI AOMKHbI AaTb KOPPEKTHy0 hopMy curHana, MoxeT noTpeboBatbcs Ux noa-
CTpoWika.

MoryT OblTb MCMOMb30BaHbl N anNbTEPHATUBHbLIE UCMbITATENbHbIE FTEHEPATOPbI, NPWU YCIIOBUN, YTO OHU
[agyT TOT Xe pesynbrarT.

TokoorpaHu4imBatoLme
pesncTopbl

01

S, R,=15Om —{ +—2u

R I
Ue — F— o
Ci=20Mk® —— R;=500wm C,=0,2 Mk —— R
92n
L 1
O6paTHbIn NpoBoA

MpumeyaHue 1 — dopma BOMHbI HaNpsbkeHus xonoctoro xoaa 10/700 gormkHa MeTb ANUTENBHOCTL (DPOHTA

(10 £ 3) MKC 1 ANMTENBHOCTb OT BUPTYarnbHOro HONSA A0 MNOMOBMHbLI aMMAUTYAHOro 3HavyeHus (700 + 144) mkc.
MpumeyaHue 2 — dopma BOMHbI TOKA KOPOTKOro 3aMblkaHns 5/320 npy nogcoeAnHEHNW TONbKO OAHOrO BbiXoAa C

R = 25 Om k obpaTHOMY NpoBoAYy reHepaTopa AofkHa UMETb AnUTenbHOCTb poHTa (5 + 1,0) MKC 1 ANUTENBLHOCTL
OT BUPTYanbHOro HOMs A0 NOMOBWHbBI aMnnMTyAHOro 3HadeHus (320 + 64) mkc.

MpumeyaHue 3 — Bce pe3ncTopbl JOMKHBI MMETb Aonyck £5 %, a Bce koHaeHcaTopbl — +10 %.

PucyHok A.3-1 — NeHepaTop BbiGpoca HanpspkeHUs ¢ popmoit 10/700 mkc
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TokoorpaHuumBaLLme
pe3ncTopsbl

R

L 01
R,=13 Om
s Py 1

’ R

02
Uc L
— T Ci=1wmkd R;=68 Om —— C,=30HO

O6paTHbI NPOBOA,

Mpumeyarne 1 — dopma BOMHbI HANPSXEHWSA XonocToro xoaa 1,2/50 gormkHa MMeTb ANUTENbHOCTL PPOHTA

(1,2 £ 0,36) MKC ¥ ONUTENBHOCTb OT BUPTYalnbHOrO HOMS A0 MOMIOBUHbLI aMMnMTYAHOro 3HaveHus (50 + 10) MKC Kak
onpegeneHo B IEC 60060-1:2010.
MpumeyaHme 2 — Bce pesucTopbl OMKHBI MMETb gonyck +5 %, a Bce koHaeHcaTopbl — +10 %.

PucyHok A.3-2 — NeHepaTop BbIGpoca HanpsbkeHusi ¢ popmon 1,2/50 mkc

McnbiTaTenbHbIN reHepaTop MOXET OblTb KOMOUHMPOBAHHLIM reHepaTopoM BosHbI 1,2/50-8/20, kak ge-
TanManMpoBaHO Ha pucyHke A.3-5, NN aKBUBaNeHTHbIM reHepaTopoM Bbibpoca HanpsikeHusa 1,2/50 Mkc.

R
o J1
L =0,5 MkH R
N ® o 02
1 U _
—T—C =20 mkd R1=0,50m

O6paTHbIN NnpoBoA
O

L He3HauMTenbHast 1 B OCHOBHOM SIBMSIETCS MapasuTHOW MHAYKTUBHOCTBIO MOHTAXHbIX MPOBOAOB, NMO3TOMY MOXET
noTpeGoBaTbCA NOACTPOIKa, YTOGLI NOMy4YnTh Tpebyemoe BpeMs HapacTaHus poHTa 2 MKC. HanpspkeHue Uc perynu-
pyeTcst 4N Toro, YTobbl Nony4YnTh Tpebyemoe 3HaueHMe BLIXOQHOMO HAMPSHKEHNUA B PEXME XONOCTOro Xoaa.

PucyHok A.3-3 — NeHepaTop BbiGpoca HanpsikeHus ¢ chopmoit 2/10 Mkc
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C —— 44,4 wkd L6 R6

L1=12=13=1L4=L5=1L6=9,7 Mk
R1=R2=R3=R4=R5=R6=1,03 Om

O6paTHbIl NpoBoa

MpumeyaHue 1 — Jlioboi Hencnonb3yemblii BbIXod AOMMKEH ObiTb coeaMHeH ¢ obpaTHbIM MPOBOAOM reHepaTopa
ONs nogaepXaHusi NpaBuIbHOM hOpMbl BEIXOAHOMO TOKa.

MpumeyaHue 2 — HanpsikeHne 3apsiga 2 kB cosgaeT 1 kA Ha kaxgom Beixoge. HanpspkeHne 3apsga 10 kB cosgaet
5 KA Ha KaXgom BbIXoge.

Mpumeyanne 3 — ®opma 8/20 BOMHbLI TOKA KOPOTKOro 3ambikaHus cornacHo IEC 62475 gormkHa umeTb Bpems
¢poHTa 8 MKC + 20 % u Bpems OT BUPTYarnbHOro Hynsa 40 NonoBuHHOro 3HadeHus 20 mkc + 20 %. BeiGpoc Toka
NPOTMBOMNOSIOXHOM NOMAPHOCTU He JormKeH npeBbiwatb 30 % OT MMKOBOro Toka.

MpumeyaHue 4 — Oonyck paBeH + 10 % ans koHgeHcatopa C u = 5 % Ans pe3ncTopoB M MHAYKTUBHOCTEW. Ons
6e3onacHOCTV NapannenbHo 3apsaHOMY KOHAEeHcaTopy AOMmKeH OblTb NOAKMIOYEH Pe3ncTop yTeuku, YTobbl obec-
NeyYnTb NOMHbIA MEANEHHbIV paspsaa KoHAeHcaTopa.

PucyHok A.3-4 — M'eHepaTtop Toka 8/20 ¢ wecTbio BbIxogamm

OKBUBANEHTHbIE CXEMbl UCMbITATENbHbLIX FTEHEPATOPOB MOrYT ObITh NONyyYeHbl Ao6aBneHnemM Tokopac-
npegenuTenbHbIX PE3UCTOPOB K BbIXOAY CTaHAapTHbIX reHepaTopos. Nocne gobasneHus Tokopacnpegenu-
TenbHbIX Pe3UCTOPOB BbIXOAHOW TOK KOPOTKOrO 3aMblkaHus OormkeH umeTb dopMy 8/20 no IEC 62475 un
Tpebyemyto amnnutyay. HanpsikeHve fOmKHO ObiTe 4OCTATOYHBIM, YTOObI BbI3BaTh NPOBOAALLEE COCTOSIHNE
BCEX UMetoLmxcs B 0O60pyAOBaHUM UCMbITbIBAEMbIX KOMMOHEHTOB MEPBUMYHON 3alUMTbl. TakMMu MchbiTa-
TEnbHbIMU reHepaTopamy MOryT ObiTb:

— nobon reHepaTop Toka 8/20, cnocoOHbIV co3gaTh BOMHY Toka Tpebyemon dopmbl U AOCTaTOYHOE
HanpsbkeHue;

— ecnu nogxoauTt, KOMOBMHMPOBAHHLIN reHepaTop BOMHbI, NOKa3aHHbIM Ha pucyHke A.3-5, cnocobHbIN
co3aatb BOMHY Toka TpebyemMor hopMbl M AOCTAaTOYHOE HaMpsiKeHne.
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TokoorpaHuiusatoLine
pes3ncTopbl
R
01
R
_ 1 +—o
S, L;=10,9 mkl R,=0,841 Om |
o o/ Y Y Y ] ° I
R |
Ue — o
C1=593mMkd —— R;=20,20m R;=26,1 Om R
J2n
OGpaTHbIi NpoBoA,
KoMOrHUpoBaHHbI reHepaTop BonHbI 1,2/50-8/20
(ynpoweHHasa cxema ana SPICE mogenvpoBaHus)

MpumeyarHne — 1 ®opma BOMHbI HaNpsbkeHusa xornocToro xoaa 1,2/50 cornacHo IEC 60060-1 gomkHa umeTb Anu-
TenbHocTb ppoHTa 1,2 MKC + 30 % 1 ANUTENBHOCTL OT BUPTYarbHOrO HOMNS A0 NOMOBUHBI aMMNAUTYQHOIO 3HAYeHWs
50 mkc £ 20 %.

MpumeyaHne 2 — dopma BOMHbI TOKa KOPOTKOro 3ambikaHus 8/20 cornacHo IEC 62475 pgonxHa umeTb Anuv-
TenbHOCTb ppoHTa 8 MKC + 20 % M ANUTENBHOCTL OT BUPTYarnbHOrO HONSA 4O MOMOBWHbBI aMMNUTYAHOTO 3HAYEeHUS
20 mkc £ 20 %. Bbibpoc Toka NpOTUBOMOMNOXHOW NONSAPHOCTU He AormkeH npesbiwatb 30 % NMKOBOro Toka.
lMpumeyvaHne 3 — OTHOLIEHNE NMKOBOIO HaMps>KeHWUS XOMOCTOro X04a K MMKOBOMY TOKY KOPOTKOrO 3aMblKaHUS
Ri nomxHo 6bITb 2 OM % 10 %.

PucyHok A.3-5 — KoOMOGUHMpPOBaHHbIN reHepaTop BOSHbI

TokoorpaHuumsaroLLve
pesucTopsl
R

R
—1
CUHXPOHM3aLmn Ob6patHbIn NpoBoA

3HaveHve R npuBeaeHO B COOTBETCTBYIOLLEN Tabnuue UCMbITaHW B COOTBETCTBYIOLLEM CTaHAAPTE Ha NPOAYKLMIO.
MpumeyaHme — MakcrmarnbHbIA TOK MOXET ObITb OrpaHnyeH, ecnm aTo TpebyeTcs HaunoHanbHLIMW HOPMamMm

PucyHok A.3-6 — MeHepaTop MHAOYKUUM OT NIMHUI INEKTponepeaayvmn, KOHTaKTa
C CeTbH0 3NeKTPONUTAHUA U Bo3pacTaHUs NoTeHUuana HeTpanbHOro nposoaa

A.4 T'eHepauus ¢popMbl BOSHbI

Tam, rge Ha cxemax ykasaHbl HOMUHanbHble 3HaYeHNS, UCNONb3YIT AaHHble cxeMbl. Ecriv cxema reHe-
paTopa He AaHa, CM. YKa3aHHbI ccblnoyHbIn cTaHgapT IEC nnu IEC 60060-1 n IEC 62475 ansa pykoBoacTsa
MO KOHTPOIO (POPMbl BOSHBI.

Cnepyrowme gonycTMMble OTKITOHEHUST cnefyeT cobntodath Kak AN UCMIbITaHUIA MHAYKUMEN OT JIMHUN
anekTponepeaayun, Tak u Ansg UCNbITaHUN KOHTaKTOM C CETb0 SNEKTPONUTAHNS:

— HanpsikeHue: ot 0 % go nntoc 5 %;

—1ok: oT 0 % go nntoc 5 %;

—Bpems: oT 0 % go nntoc 10 %.
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Mpoueaypa NpoBepKkn AOMYCTUMbIX OTKIIOHEHWIA YKa3aHHbIX Bbille NapaMeTpoB Ansi pucyHka A.3-6 npu-
BeaeHa HmxKe:

— war 1: NpoBEPUTb, YTO HaNpshkeHNe HaxoAWUTCs B Npeaenax paspelleHHoro gonycka, korga oba Bbl-
XO[HbIX KOHTaKTa g1 U g2 B COCTOSIHUM XOJOCTOro X0Aa;

— war 2: npoBepuTb, YTO TOK HAXOAMTCS B Mpedenax paspelleHHOro Jonycka, korga oba BbIXOOHbIX
KOHTaKTa g1 U g2 B COCTOSIHMMN KOPOTKOTO 3aMblKaHUS;

— war 3: NpoBepuTb, YTO HaMPSPKEHUE Ha KOHTaKTe g1 U TOK Yepe3 KOHTaKT gz HaxoAsTcs B npeenax
paspeLleHHOro AoMnycka, Koraa BbIXOAHOW KOHTAKT g1 B COCTOSIHUM XOJOCTOrO X04a W BbIXOAHOW KOHTAKT g2 B
COCTOSIHV M KOPOTKOIO 3aMblKaHus;

— war 4: NpoBepuTb, YTO HaMpsPKEHUE Ha KOHTAaKTe gz M TOK Yepe3 KOHTaKT g1 HaxoasaTcs B npeenax
paspeLleHHOro AoMnycka, Koraa BbIXOAHOWM KOHTAKT g2 B COCTOSIHUM XOJOCTOrO X04a W BbIXOAHOW KOHTAKT g1 B
COCTOSIHV M KOPOTKOIO 3aMblKaHus;

— war 5: npoBepuTb, YTO ANUTENBLHOCTL BbIOpOCa HAXOAMTCS B Npeaenax paspeLleHHoro gonycka, Ko-
raa oba BbIXOAHbLIX KOHTaKTa g1 ¥ g2 B COCTOSIHUM XOMOCTOro Xo4a.

A5 3neKTponuTaHue, CBA3b, pa3BA3Ka U OKOHYaHuUsA

A.5.1 O6wme cBegeHus

eHepaTop BbIGpOCA, ANEKTponNUTaHue, 3reMeHTbl CBA3N 1 pa3BA3kM, NO 1 OKoHYaHUsA coeamHATCA
Tak, kak NnokasaHo Ha pucyHke A.5-1.

MopT, cBsi3aHHbI C 3emnen

CoortsetcTaylolasn OnekTponuTaHue,
nepBuyHas sawmra unm BcromorarenbHoe
cneuunanbHoe enbl- obopyaosaHve
TaTenbHOe YCTPOWCTBO VNN OKOHYaHWs,

OnemeHT cBA3n |
(cm. Tabnuuy A.5-1)

I —
| —

no

3aWuTLl, Koraa Heobxo- % 7, no Heobxo-
VMO NS UCTIbITaHNS i i | pumocTn, cesisb ¢
(cM. prcyHku L 3emneii 1 uenn
A.5-17 - A.5-20) pasBaAskn

E (CM. pUCYHKU

kor/ia HeobxoaMMo
o6opynosaHue un -10 —
PyA ANs UCnbITaHus A5-10-AS5.16)
oxoréanm, no SnexTponuTa- E
Bbixoa HEOOXOAUMOCTA, 1 ‘77403 Hue, Bcriomora-
ol Lenu passsisku TenbHoe

(cM. pucyHkn
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, #*, obopyaosaHue
AS-3-AS59) VM OKOHYaHNSA,

BHYTpeHHM
Mnu BHelw-
HWiA nopT

CneuvansHoe
UCnblTaTenbHoe
YCTPOWCTBO 3aLLTh!

Tokoorp:
peancTopbl OnekTponuTanme,
R BCrIOMoraTenbHoe

4 ‘¢ no Heobxo-
WcnbitatensHbiit ——toa, MoPT E AumocTy, v uenu
reHepartop —+ob, pasBs3kn
(cM. prcyHKu (cM. pycyHK1
; A5-10 - A.5-16)
AS1-A36) OnemenT caan | E
(cm. Tabnuuy A.5-1)
|

""""""""""""""""""""""" d OnopHast wwka WO [

OBpaTHbI NpoBoa O6paTHbIit npoBof reHepaTtopa/3eMns
oy

-

MO 3azemndaoT cnegyowmmM obpasom:

1) ecnn obopyfnoBaHMe MMeeT TOUKY 3a3eMIIeHNs, MOACOEANHSAIOT 3Ty TOUKY K ONopHoW wmnHe NO;

2) ecnn obopynoBaHve MMeeT NPOBOASILLMIA KOPNYC, HO HE COAEPXUT TOYKY 3a3eMIIeHUs, MOACOeAMHSIIOT KOpMycC K
onopHon wuHe NO;

3) ecnn obopyaoBaHMe He UMEET HY TOYKM 3a3eMIIEHNs, HU NPOBOASLLEro kopnyca, 06opyaoBaHMe OCTaBNSIOT He-
3a3eMIIEHHbIM.

PucyHok A.5-1 — CTpyKTypHasa cxema TUNoBOW UCMNbITaTeNIbHOW YCTaHOBKMU

OnemeHThI CBSI3M MCMONb3YTCS AN COeAUHEHMs reHepaTopa Belopocos ¢ MO, a Takke Ans Toro, 4To-
Obl coegnHMTb Apyrme NopTbl/MAHUK C 3eMIIeN BO BPEMS UCMbITAHNS NopTa OTHOCUMTENBHO Apyroro nopta. B
KayecTBe anemeHTa CBHA3M, ecnu TpebyeTcd, MoxHO ncnomnb3oBate MOV, GDT, koHgeHcaTop unu nobown
OpYron anemeHT ¢ paboyMM HanpsbkeHUeM, NpeBbIlaloLWMM MakcumanbHoe pabouee HanpsbkeHne UO.
OneMeHT CBA3M [OMKEH paccMaTpuBaTbCs Kak COCTaBHasl YacTb WCMbITAaTENbHOTO reHepatopa, U OH He
[OIMKEH 3HAUUTENBHO BNUSATb Kak Ha HanpsbKeHWe XONOoCTOro Xofa, Tak M Ha TOK KOPOTKOTO 3aMblKaHMSI.
Bo3amoxHO, noTpebyeTcsi yBENMUUUTL UCMbITATENLHOE HaMpsbkeHne, 4YTobObl KOMMNEHcMpoBaTb NafeHue
HanpsbkeHUst Ha aneMeHTax cBsiau. CyllecTByeT ps cnocoboB coeAMHEHUS 3NEMEHTOB CBS3U C 3eMrel, u
HeKoTOpble NPUMePLI Noka3aHbl Ha pucyHke A.5-2b.
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OnemeHTbl pa3Ba3KM UCMONb3YHTCH ANA YMEHbLUEHWUSI 3HEPTK BbIOpOCa, KOTopasi B MPOTUBHOM Criyyae
HenocpeacTBEHHO BO3dencTBoBana Obl Ha nuTalwee obopyaoBaHue, BcrnoMoraTenbHoe obopynoBaHue
UNU OKOHYaHWsl. ONeMeHTbl PasBA3KW, eCnn HeobxXxoaumMo, MMEKT MMMEeAaHC, KOTOpbIA CHUXaeT YpOBEHb
BbIOpoCa, NOCTynaLWmn B CUMYNATOP NMHMK (Hanpumep, pesuctop conpotueneHvem 200 Om unu 6onee
Ons uenen ¢ CMMMETPUYHON Napon, UHAYKTMBHOCTb UNN APOCCEeNb C HECKONBbKUMM OBMOTKaMu), HO B TO Xe
BpeMsi JonycKalT nogady anekrponuTtaHus u curHanmsaumm Ha MO. Heobxogmmo ygoctoBeputbes (Hanpu-
Mep, NOCpeacTBOM KanubpoBKW), YTO UeNb pPasBsa3kn He BNUSAET Ha hOpMy UMMynbCa U UCMbITaTeNbHbIN
YPOBEHb, B NMPOTMBHOM Crly4yae AN OOCTWKEHWUS] NMPaBUSIbHOTO YPOBHSI MCMNbITaTeNbHbIE YPOBHU LOJIKHbI
ObITb CKOPPEKTUPOBAHDI.

O6opynoBaHne obecnevmMBaeTCs 3MEKTPONUTAHUEM MO MOPTY CETEBOr0 3MEKTPONUTaHMS UNu Bblae-
neHHoro anekTponutanus (dpf) n T. O. Yepe3 COOTBETCTBYIOLLYIO LEMb pa3Bs3ku, HanpuMep, pasgenutenb-
HbI TpaHcdopmaTop unu ouneTpbl U T. 4.

Mprmep OKOHYaHW HeucCnbITYyeMbIX NOPTOB NpuBeaeH Ha pucyHke A.5-2a. Bce nopThbl, Bknovas ucnbl-
TyeMbli NOPT, Kak NPaBuUIo, HarpyxatT TEM UM UHBIM CNOCOBOM. DneMeHTbl Pa3Bs3KM UCMOMNb3YHTCA AN
npeaoTBpaLLEHNsT MOBPEXAEHNsT BCOMOraTenbHOro obopyaoBaHmsa unm okoHdyaHus. Korga tpebyetca ans
uenen ncnbiTaHusl, COOTBETCTBYIOLLUA HEUCTLITYEMBIA NOPT COEAMHAETCSA C 3eMMen NyTemM UCMONb30BaHUS
anemMeHTa CBA3MW.

I'IpmmeanVle - ,D,J'IFI BbICOKOCKOPOCTHbIX u,eneﬁ nepenayvn aaHHbIX 06Hapy>|<eHo, 4yTO Bonee TOYHbIN pe3ynbTaTt Mo-

XKeT ObITb AOCTUTHYT 3a cYeT noacoeanHeHnst mexay MO 1 BzaumogencTeytowmmM obopynoBaHueM kabens AnvHowm

0o 100 m. Mcnonb3oBaHne NPOCTOro OKOHYaHUA MOXeT He BbIABUTb np06neM, CBA3aHHbIX C nepeuaqeﬂ OaHHbIX,
KOTOpble BNnocneacTsnn MoryT BO3HUKHYTb NMpu akcniyaTtauuun.

L
h h
OKOHYaHWe AN nopTa CETEBOrO a1 1
nnUTaHUs He TpebyeTcs, Tak Kak r== r
WCTOYHWK MUTAHWS NePEMEHHOrO Toka ISPD| ISPD|
obecneunBaeT Takoe OKOHYaHUE :\l: —1 ——
d ] o
1_
L g
ISPD |
Okpan* | I
1y 1
L N r 0 1
Bce nopThl MOryT 6bITh Z3 :SPDJI ;
kaKk B;élpeﬁ:nmn' TaK MopT KoaKcHarnbHOro  y
€ kabens
MopTt
CUMMETPUYHOIA 1o
napil
| ' 1 a dpf; 1
| r A - r 1 - OkoH4aHue ans cneumanbHoOro
I 3NEKTPONUTaHUS He TpebyeTcs,
[ :SPD| :SPDl TaK KaK UCTOYHWK MUTaHUS
r=- - ——*! obecneunBaeT TaKkoe OKOHUaHME
ISPD| } b C dpf, —
l_I_ il 1 | |
| = r=- : * N 1 3KpaH COEAMHSIIOT C 3eMneit,
| Zi| |Zi| ISPD| ISPD| €CNnu Takoe coeauHeHne
[ -4 (T MCMONb3YeTCs Ha NpaKTuKe
| i i ]

Z1, Z2 v Z3 — HOMVHarbHblEe OKOHYaHWA Ana paboTaroLlen CMCTeEMbI Ui B3aMMOAEVCTBYOLLero o6opyaoBaHums.
SPD ucnonb3ylTcsa Ans NooYepegHoro CoeauHeHns ¢ 3emren TpebyemMblX HeUCMbITaHHbIX MOPTOB .

PucyHok A.5-2a — lNMpumep OKOHYaHUS U CBA3MU C 3eMIIel HeMCnbITyeMoro nopra
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a) 3-anekTpogHbii GDT

hs

b) MOV, coeanHeHHble no
CXEME «TPEYronbHUK»
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¢) MOV, coeanHeHHble No

cxeme «3Be3fga»

PucyHok A.5-2b — MNpumepbl coeanHeHUs 3aneMeHTOB CBAI3U C 3eMnen

B tabnuue A.5-1 npuBeaeHbl pekOMeHAyeMble 3HaYeHWst KOMMOHEHTOB A1 3fIEMEHTOB CBSA3W U pas-
BA3KW. [MpMMeEHEHHbIN MeTon crneayeT 3anucatb B MPOTOKON UCMbITaHMW. MHOrme mM3 cxem, ykasaHHbIX B
Tabnuue a.5-1, HaxoasaTcsa B CTaguu U3yYeHUs, Tak kKak oHU Obinu paspaboTaHbl B Havane 2000-x n He ob6s-
3aTeNnbHO COrnacyrTcsl C NOTPEOHOCTAMN COBPEMEHHLIX TEXHOMOIMIA CBSA3N.

Tabnuua A.5-1 — PekomeHayeMble aneMeHTbl CBA3U U Pa3BA3KK

MCHbITyEMbIe nopThbl

HeVICI'IbITyeM ble NopPTbl

OneMeHTbl SnemeHT SnemeHT 3awmTta ans
Twn nopTta pasBA3KM pas3BsA3Ku AnemeHT cBA3n
CBA3U o HeuncnbITyeMbIX
(cm. npumeva- | (cMm. npume- C 3emnen
C reHepatopom Hve 2) uaHve 2) noptos MO
BHeLwHWe nopTol GDT vnn MOV |CM. pucyHok |CMm. pucyHok |GDT, cMm. pucyHok |GDT, cMm. pucy-
CYMMeTpUYHON Napbl | (cM. npumMeya- |A.5-3 A.5-10 A.5-10 HOK A.5-17
Hue 1)
BHelwHWe nopThl GDT Cwm. pucyHok |CmMm. pucyHok |lMepembiyka, GDT, cm. pucy-
KoakcuarbHOro A.5-4 A.5-11 cM. pucyHok A.5-11 |Hok A.5-18
kabens
BHelwHWe nopThl MOV Cwm. pucyHok |CMm. pucyHok |[MOV, cM. pucyHok |MOV, cMm. pucy-
kabens dpf A.5-5 A.5-12 A.5-12 Hok A.5-19
MopTkl ceTeBoro MOV Cwm. pucyHok |CMm. pucyHok |[MOV, cM. pucyHok |MOV, cMm. pucy-
3neKTponuTaHns A.5-6 A.5-13 A.5-13 Hok A.5-20
BHyTpeHHWe nopTsl GDT unu MOV |CMm. pucyHok |CM. pucyHok | dukcupytoLme He TpebyeTtcsa
HEeaKpaHMpPOBAHHOIO A.5-7 A.5-14 anofapl, CM. pucy-
Kabens Hok A.5-14
BHyTpeHHWe nopTbl He TpebyeTtcq, |He TpebyeTca|Cwm. pucyHok |MNepemblyka, He TpebyeTcs
3KpaHMpOBaHHOIO CM. PUCYHOK A.5-15 CM. pucyHok A.5-15
Kabens A.6.5-2
BHyTpeHHWe nopTbl MOV Cwm. pucyHok |CMm. pucyHok |MOV, cm. pucyHok |He TpebyeTtcs
AMEKTPONUTaHMA No- A.5-9 A.5-16 A.5-16
CTOSIHHBbIM TOKOM
MopTtbl Ethernet PesuncTtopbl Cm. pucyHok |CMm. pucyHok |Pesuctopel 10 Om, |He Tpebyetcs
10 Om A.6.7-1 A.6.7-1 CM. pUCyHOK A.6.7-1

1€ NCNbITaHUN.

MpumevaHue 1 — fonyckaeTcsi (cM. 7.3 3) BbINOMHEHWE UCMBITAHNA KOHTAKTOM C CEeTbio anekTponuTaHna 6e3 nogaun
nuTaHna kK 06opyaoBaHMio, NpU YCNoBUK, YTO 3TO He BNMSIET HAa pe3ynbTaT ucnbiTaHus. cnbiTaTenbHbI reHepaTop
ONS KOHTaKTa C NMHMEN NUTaHnsA cogepXuT krod (SW), KOTopbI OECTBYET Kak aNeMeHT CBA3W, KOraa 3amkHyT. Ha
pucyHke A.6.1-3 ANS KOHTAKTHOIO UCMbITAHWSA ANIEMEHThI CBA3M C reHepaTopoOM yAaneHbl.
MpumeyaHue 2 — MHorga moxeT noTpeboBaTbCA yMEHbLUMTEL 3HAYeHVe pa3BA3blBaloLLEro pesucropa, Ytobbl No3so-
nMTb PYHKLMOHMPOBATL cUCTeMe. 3HavyeHne 3TOro pasBA3bIBAOLLErO PesncTopa AOMKHO ObiTb 3anncaHo B NPOTOKO-
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A.5.2 AcnbiTyemble NopThbl

A.5.2.1 BHewHAA cummMmeTpuYHas napa

Korga ucnbiTyembiM NOPTOM SBNAETCHA BHELUHUA CUMMETPUYHBINA NOPT, pEKOMEHOYETCs BKNoYaTbh pesu-
ctop 200 Om nocnepoBaTenbHO C KaxAbIM NUHEWHbIM npoBoaoM Mexay BO u reHepaTtopom. [nga ganb-
Henwen pa3esaskn BO mexay kaxabiM NMHENHbIM NPOBOAOM U 3emnien Ha ctopoHe BO moxeT 6biTb noa-
kntoveH pesuctop 33 KOM napannenbHO C orpaHMYMBalOLMM ycTponcteom Ha 125 B (cm. pucyHok A.5-3).
OT0 orpaHuumBaeT ToK, BTekawwmi B BO, 0O HECKONbKMX amnep, HO TEM He MeHee A0nycKkaeT nepenadvy
curHanos xDSL, POTS wnn ISDN gaxe npu ucnonb3oBaHMM OUCTaAHUMOHHOrO anektponutaHna go 120 B
MOCTOSIHHOMO TOKa. [lonyckalTcsa Apyrne 3Ha4YeHus UM MeToAbl, HaNnpUMep UCKYCCTBEHHbIN kabenb.

Llenb passsasku

200 Om

o ]
L 1

150B
33kOMm rasoBbli
BcnomoratensHoe paspanHIK
obopynosaHune 200 Om
b o ) g —
150B

33kOM rasoBbli
paspaaHnK

o

4 4]

om

OGpaTHbIn NpoBOA reHepaTopa/3eMnis

MpumeyaHue — Pe3ucTtopbl 200 OM fomkHbI ObITb CNOCOGHBLI paccenBaTb MOLLHOCTb, BbiAENSEMYO Npu BO3OEN-
CTBUM UCMbITATENbHOIO HaNpPsHKeHUs.

PucyHok A.5-3 — Llenb pa3Bsa3ku ans BO, noacoeAMHEHHOro K UCMbITYEMOMY
BHELWHEMY NMOPTY CUMMETPUYHOW napbl

A.5.2.2 MopT BHELLHEro KoakcuanbHOro kabens

Korga vcnbITyeMbiM MOPTOM SBRSAETCA BHELUHWUA KOAKCUarbHbIW MOPT, PEKOMEHOYETCH BKMoYaTb KOH-
AeHcaTop nocrnefoBaTenbHO C LeHTpanbHbIM NpoBogHukoMm mexay BO u reHepatopom. [ns ganbHenwen
pa3Bsa3ku BO, Ha cTopoHe BO mMoxeT ObITb BKMOYEH KOaKCUanbHbIN ra3oBbiv paspsagHuk Ha 230 B (cMm. pu-
CcyHok A.5-4). 310 ByaeT orpaHnuMBaTh 3Hepruio, noctynarwwyto B BO, HO BCce ke He OCTaHOBWT nepeaadvy.
Ecnn Heo6xoanmo, MOXEeT NPUMEHSTbCA pas3psaaHuK ¢ 6onee BbICOKMM HanpshkeHnem cpabaTtbiBaHWS.

MapannensHO ¢ KOHAEHCATOPOM MOXeT OblTb BKMOYEH ApOCCeflb C BbICOKMM 3HAYE€HMEM MHOYKTUBHO-
cTH, 4Tobbl 0becneunTb AMCTAHUMOHHOE NuTaHue, Hanpumep 120 B nocTosiHHOro Toka. [lonyckatoTca apy-
rMe 3HayeHus U MeTodbl, HanpUMep UCKYCCTBEHHBIN kaberb.
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eMNb Pa3BA3KN
. u P [invHa koakcuaneHoro kabens

[omkHa BbITb MakcMMarbHO
KOPOTKOW, HACKOMbKO 3TO

L BOSMO)KH'I

BcrnomoratensHoe
obopynoBaHve 230 B

Oom

C > 5/ (2nf Zo), roe n = 3,1416, f — HWXHASA rpaHMLa YacToT, ucnonsdyemasi MO, n Zo — xapakTepucTu4ecknii umne-
[aHCc KoakcuarnbHoro kabensi, BepxHsas rpanunua C coctasnsieT 50 HOP.

MHayKTuBHOCTL L TpebyeTcs, TONbKO Korga ectb OAUCTaHLUMOHHOE 3MEKTPONUTaHWe NMOCTOSHHBIM TOKOM. KaTyuiku
6e3 cepaeyHMka C MHOYKTUBHOCTbIO 3 MIH JOCTaToOuYHO A pas3BsA3kyM BblOpoca OT 0OOpyaOBaHUS 3MEKTPOMUTaHWUS.
HeobxogmMmo 06paTnTh BHUMaHME, YTO KaTyLlKa MHAYKTUBHOCTM 6e3 cepaeyHnka pekoMeHayeTcs A4S UCKITIOYEHNsT ToKa
nogmarHuMuMBaHus, Tak Kak CTanibHON CepAEYHUK KaTYLLKA MHOYKTUBHOCTU MOXET ObITb NpoGremoi.

PucyHok A.5-4 — Llenb pa3Bsasku ans BO, nogcoegMHEHHOro K UCNbITYeMOMY
BHeLWHeMYy NopTy KoakcuanbHoro kabens

A.5.2.3 BHeluHMI NopT BbiAeNeHHOro 3fieKTponuTaHus

Korga mcnbiTyeMbiM NOPTOM SIBASIETCA BHELUHWUA NOPT BbIAENEHHOIO 3NEKTPONUTAHUSA, PEKOMEHOYETCS
BKITHOYaTb MHOYKTUBHOCTL 3 MIH MOCnefoBaTeNbHO C KaXabiM NMHENHbIM npoBogom mexay BO u reHepaTto-
pom. [Ina ganbHenwen passasku BO mexay kaxabiM fMHENHbIM NpoBOAOM U 3emnen Ha ctopoHe BO mo-
XeT BblTb NOAKMIOYEHO PUKCUpYLoLLee YCTPoUCTBO Ha 125 B (cm. pucyHok A.5-5). 3T0 orpaHu4mT TOK, BTeE-
karowmin B BO, 0o Heckonbknx amnep npu anekrtponutaHum ao 120 B noctosiHHoro toka. [lonyckarTes apy-
rme 3HayeHust UMM MeToAbl, HAaNPUMEpP UCKYCCTBEHHLIN Kabensb.

Llenb pa3Bsisku

3 MMH
pfvy _-‘L
NcTouHuK 125 B
nuTaHus
_—I_ 3 MMH
pfvoo _=|_
E 125B
I T

O6paTHbIN NPOBOA reHepaTtopa/zemns

PucyHok A.5-5 — Llenb pa3Bsas3ku ana BO, noacoeAMHEHHOro K UCNbITyeMOMY
BHelLHeMy nopTy napsbl dpf

A.5.2.4 NopTbl ceTeBOro aneKTponuTaHua

Korga ncnbiTyemMbiM MOPTOM SBMSIETCA MOPT CETEBOrO 3MEKTPoNuUTaHns, Heobxoanumo pasBsasaTb UCTOM-
HWK 9NMeKTpoNuUTaHus Ans 3awuTbl OT BIOPOCOB BO BPEMS NPOBEOEHMS MONEPEYHOro NCMbITaHud, ucnbita-
HUSA nNopTa OTHOCUTENbHO 3eMNKN U NopTa OTHOCUTENbHO BHeLHero nopta. Ha pucyHke A.5-6 npvsefeHsbl
npepnaraemMble arieMeHTbl Pa3BA3KN.
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Liens pa3sszku

PasgenutenbHbin 1,5 mMMH

L, TPaHcopmatop A~ N L

240 B
(W)

1,5mMMH
N Y N1

PucyHok A.5-6 — Llenb pa3Ba3ku Ans UCTOYHUKA NUTAHUA, NOACOEANHEHHOrO
K UCNbITYEeMOMY NOPTY CETEBOro 3NeKTPONUTaHUA

Ecnn peKOMeHﬂyeMbIVI AJIEMEHT Pa3BA3KN HE MOXET ObITb UCNONb30BaH AN UCMNbITaHus, 06 3ToM cne-
AyeT yKa3aTb B NPOTOKOose ucnbiTaHuWin. 3HadeHne MOD,VIC*)I/ILI,VIpOBaHHOFO NIeMEeHTa pa3BA3KM, a Takke BO3-
MOXHO€ BJTIMAHUE Ha pe3ynbTaT UCMNbITaHUA OOJTKHbI ObITb YKa3aHbl B NMPOTOKOJ1Ee NCMbITaHUNA.

A.5.2.5 BHyTpeHHNI NOPT He3KpaHMpPOBaHHOro kabens

Korga ucnbiTyembiM NOPTOM SBMASETCH BHYTPEHHWI NMOPT HE3KpaHMPOBaHHOro kabens, pekomeHayeTcs
BkntovaTb peanctop 200 Om nocnegoBaTenbHO C KaXAbIM NMHEVHBIM NpoBogoM mexay BO n reHepaTopom.
Onsa pancHenwewn pa3saskn BO mexay KaxablM NUHENHbIM NMPOBOAOM U 3emriei, Ha ctopoHe BO moxet
ObITb nogkntoveH pesnctop 33 KOM napannensHO C OrpaHUYMBaOLLMM YCTPONCTBOM Ha 18 B (CM. pucyHok
A.5-3). O10 orpaHuumBaeT TOK, BTekawowmi B BO, oo Heckonbkux amnep. [JonyckaioTca gpyrne 3HavyeHus
nnu meToApl.

Llenb pa3essku

200 Om
ao * ) i @
18 B
33 kOm orpaHuyMBaloLLMin Anon
200 Om
bo * ) gy — b
18 B
33 kOm orpaHu4MBaoLLmMin anoa
BcnomorartenbHoe <
obopynosaHune
200 Om
a0 _T_ |_, an
18 B
33 kOm orpaHuY1BaoLLMiA ANOA
1 200 Om
b, o _T_ ] b,
18 B
E
E 33 kOm /X/orpamqmsatou.mw anon

O6paTHbIi NpoBOA reHepaTopa/3emns

Mpumeyanne — Kak npaBuno, orpaHnumnBatrowime agvoasl Ha 18 B vcnonb3yoTea ons 3awmtbl BHYTPEHHETO UHTEP-
deica. Ecnv aTn gnoabl MewwarT HopMarnbHON paboTe, MOXeT OblTb MCMOMb30BaH Anoa ¢ 6ornee BbICOKMM Hanpsi-
XeHneM orpaHuyenusi. Ecnu passsisbiBatowmii peavctop 200 OmM MelwaeT HopMarnbHow pabote, MOXeT ObITb UC-
nonb30BaH pe3ncTop ¢ 6onee HU3KUM 3HaYEHNEM.

PucyHok A.5-7 — Llenb pa3Bsasku ansa BO, nogcoeanHeHHOro
K BHYTPEHHUM nopTaM He3KpaHUpPOBaHHOro Kabens
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A.5.2.6 BHyTpeHHUI NOPT 3KpaHMPOBAHHOIO Kabens

PucyHok A.5-8 6bin yaaneH

MpumeyaHue — Llenb pa3Basku He TpebyeTcs Ans BCNOMOraTenbHOro 06opyaoBaHusl, NOAKMHYEHHOTO K UCTbITye-
MOMY BHYTPEHHEMY MOPTY 3KpaHUpOBaHHOTO kabens. CM. pucyHok A.6.5-2.

A.5.2.7 BHYyTpeHHUI nHTepcenc aNeKTPonMTaHUA NOCTOAHHbLIM TOKOM
Kabenb, coeguHsiiowmi nutarowee obopygoBaHme u nutaemoe obopyaoBaHWe OOIMKEH UMETb MHOYK-
TMBHOCTb JOCTaTO4YHYH0, YTObbl pa3Ba3aTb ABe eauHWLbl 06opyaoBanHus. NpegnonaraeTcs, YTo AN amyns-

LUUM 3TOrO B KaXKAbIN MUTAOLWMIA NPOBOA NOCneaoBaTenbHO yCTaHOBMEHa MHAYKTUBHOCTE 3 MIH, CM. pucy-
Hok A.5-9. [lonyckatoTcs apyrue 3aHaveHns unv MeToabl, HanpuUMep UCKYCCTBEHHbIV kaberb.

O6opynoBaHune nuTaioLlee O6opypoBaHue nuTaeMoe
NMOCTOAHHbLIM TOKOM Llel'lb pa3BA3KN NOCTOAHHbBIM TOKOM
ey |
| L1 |
+V o i CYYTYN f o +V
| |
I L I
OBo-A-+-——————— A ettt L1 0B
Ecnu ucnonbayetcs | | Ecrm ncnonbayetcs
[ L2 [

V od—t Y Y F ooy
| |
E E
(o] o

OGpaTHbIN NpoBoa reHepaTtopa Bbibpoca/3emns

PucyHok A.5-9 — BHyTpeHHU untepcenc nutaHus DC — uenb pa3BA3KU MeXay NUTaloWmmMm o6opyaoBaHueM u
nuTaemMbiM 060pyaoBaHMEM

OnemeHTbl CBSI3M C reHepaTopoM COCTOSAT M3 NocrneaoBaTenbHO coeauHeHHbIX pesmucTopa 10 OM n KOH-
aeHcatopa 9 Mk®.

A.5.3 HeucnbiTyemble nopThbl

A.5.3.1 BHewHAA cuMMeTpUYHana napa

Korga HeucnbITyeMbIM NOPTOM SBMASETCS BHELLIHWUIA CUMMETPUYHbIN NOPT, PEKOMEHAYETCH BKIOYATh pe-
3uctop 200 Om nocrnefoBaTenbHO C KaxablM NUHenHbIM nposoaoM mexay BO un reHepaTtopom. [na aane-
Heliwen pa3Basku BO mexay KaxabiM NMHEVHbIM NPOBOAOM M 3emrein, Ha ctopoHe BO moxeT ObiTb noa-
kntoveH pesuctop 33 kKOM napannensHo ¢ orpaHuyuBaroLLMM yCTporucTBoM Ha 125 B. 3T0 orpaHuumBaet
TOK, BTekawwmin B BO, OO0 Heckonbknux amnep, HO TeM He MeHee JonyckaeT nepegadyy curHanos XDSL,
POTS vnu ISDN gaxe npy NCNosfib30BaHUN AUCTaHLMOHHOIO anekTponuTtanusa o 120 B noCToAHHOrO ToKa.

MeToabl OKOHYaHUS N CBA3W C 3eMiiel AN HeUCnbITyeMbIX BHELUHWX NOPTOB CMMMETPUYHOW napbl
npeacTasneHbl Ha pucyHke A.5-10.
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Llenb pa3Bssku

200 Om
a. Py Py oa
1258 33 kOm
OrpAHMIMBAIOWNI ANOA BcnomoraTtensHoe
obopynoBaHue
200 Om *
b * ob
E
125B 33 kOm Q

orpaHVyvBaloLLUiA ANoL

OnopHas wuHa MO

a) OKoHYaHWe HencCnbITYeEMOro BHELWHEro nopta CMMMETPUYHOW napbl

OneMeHT cBsiaun Llenb passsaku

C 3emnen 200 Om

a Py

L —°
125 B
orpaHvuMBaioLLmi 33 kOm
avon
200 Om

O a

BcnomoraTtensHoe
obopynoBaHue

ob

b
v L

125B
orpaHu4MBaoLWni 33 kOm
Anon

4 ¢

E
o

O6paTHbI NpoBOA reHepaTopa/3emnsi

b) CBaA3b ¢ 3emnen n OKOH4YaHWEe HENCNbITYEMOro BHELLHErO NopTa CUMMETPUYHON Napbl
Mpumeyanue — [ns noptoB Ethernet no MeTofam coeavHeHWsi ¢ 3eMnen, pasBs3ku U OKOHYaHUs cM. A.6.7 1 pucy-

HOK A.6.7-1, a) u b).

PucyHok A.5-10 — OkoH4YaHue 1 CBA3b C 3eMNel HEUCNbITYEMbIX BHELUHUX MOPTOB CMMMETPUYHOWN Napbl

A.5.3.2 BHeluHMI NOPT KoaKcuanbHOro kabens

Korga HeucnbiTyeMbiM NOPTOM SBMSIETCA BHELUHWMA MOPT KOAKCManbHOro kabensi, pekomeHayeTcs uc-
nonb3oBaTb METOAbl OKOHYaHUS U CBS3U C 3eMIiel, NpeacTaBneHHble Ha pucyHke A.5-11. BO u ero uctou-
HUK NUTaHUA He 3a3emnsaoT anga pasesaskm BO. [na ceasu nopta MO ¢ 3emnen 3azemnsatot BO n ero ncrou-

HWK NUTaHns (CM. pucyHok A.5-18).
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Oom

PS ana BO

O6paTtHbIln NpoBOA reHepartopa/aemns T

OT 3eMnu (TONMbKO Harpy>XeHHbI)

CTB/OP 2506

MepeMbluky yCcTaHaBMBaIoOT, YTOObI CBA3ATb HEMCMLITYEMbIl NMOPT
C 3emnen (HopmanbHas paboTa)
MepeMbluky yaansioT, 4Tobbl pasBs3aTb HEUCTLITYEMbIR NOPT

PucyHok A.5-11 — OkoH4YaHue 1 CBA3b C 3eMNel HeUCNbITYEeMbIX BHELLHUX NOPTOB KOAaKcUanbHOro kabens

A.5.3.3 BHeluHMI NopT BblAeNeHHOro 3fieKTponuTaHus

Korga HeuncnbITyeMbiM NOPTOM SIBNSAETCA BHELUHWIA NOPT BbIAENEHHOMO 3NEKTPONUTAHWSA, PEKOMeHOYeT-
Cs1 BKNIOYATb UHAYKTMBHOCTL 3 MIH nNocnegoBaTenbHO C KaXAabiM NIMHENHBIM NpoBogoM Mexay BO u reHe-
paTtopoM. [ns aanbHenwen pa3easkn BO mexay kaxabiM NMHERHbIM MPOBOAOM U 3eMIIeN, CO CTOPOHbLI BO
MOXeT OblTb NOAKMIOYEHO OrpaHM4YMBaloLLee ycTponcTBo Ha 125 B (cm. pucyHok A.5-12). 3T1o orpaHuymBaeT
TOK, NPOTEKaLWUNn BO BCnoMoraTensHoe obopyaoBaHmne, 0O HECKOMbKUX aMnep Npu BblOENEHHOM 3I1EKTpO-
nutadmm o 120 B noctoaHHOro toka. [lonyckarTcsa gpyrue 3HayeHust unum MeToabl, HanpumMmep UCKYCCTBEH-

HbI Kabenb.
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Llenb pa3Basku

3MMH
pfvy * opfv,
125B BcnomorartenbHoe
obopynoBaHue
3MMH
pfvz 1 * o pfv,
E
125 B Q

OnopHas wuHa O

a) OkoH4yaHue HencnblTyemMoro BHelHero AsyxnpoBoaHoOro nopta dpf

OnemMeHTbI CBS3N . Lens passaskn

c 3emneit 3 MM
pfvy L opfvy
125B 1258 BcrnomoraTenbHoe
obopynoBaHve
3 MmMH
pfv, - * o pfv,
E
125B 125B ?

OG6paTHbIi NpoBOA reHepaTtopa/3emns
b) CBs3b ¢ 3eMnel u OKOHYaHWE HEUCTIBITYEMOrO BHELLHENO ABYXNpoBoAHoro nopta dpf
PucyHok A.5-12 — OkoH4YaHue 1 CBA3b C 3eMnel HencnbiTyemMblix nopToB dpf

A.5.3.4 MopTbl ceTeBOro aneKTponuTaHus

Korga HeucnbITyemMbiM NOPTOM SIBASIETCA NOPT CETEBOr0 3NEKTPONUTaHnsi, He06Xo0ANMO paccMaTpuBaTh
cnegyoLwmne Tpu COCTOSHUSA CETU ANEKTPONUTaHUS:

— pacnpegenuTenbHas CeTb SMNEKTPONUTaHUSA SIBMISIETCA CETb0 C BbICOKMM MMnegaHcoMm. OHa npumeHs-
€TCHa ANdA YyCTaHOBOK C He3a3eMMeHHOW HenTpanbto, HanpuMmep cucTeMbl pacnpegeneHnsa aHeprum tuna TT.
B aTom cnyyae B npoBoaHukax L1 1 N ncnonb3syot MHAYKTUBHOCTb 1,5 MIMH;

— HEWTparnb 3a3emMrieHa B NOMELLEHNN NoNb3oBaTeNs, HaNpUMep cMCTemMa pacnpeaeneHuns sHeprum Tu-
na TN-C. B aTom cny4ae HelTpanbHbI NPOBOA NOACOEAUHSIOT K 06paTHOMY NPOBOAY reHepaTopa;

— Kak L1, Tak 1 HenTparnb 3a3eMrieHbl B YCIOBUAX OeACTBUsI BbIOpoCa, T. €. ycTaHoBneHbl SPD. B aTtom
cny4yae HenTpanb NOACOEAMHAIOT K 3a3eMneHuto n yctaHasnueaT SPD mexay L1 u N/E.

[nsi NpoBepKM BCEX BO3MOXHbIX CLIEHAPUEB U 06EcneYeHnst NCNbiTaHWsA B YCIOBUSIX, KOraa nopT sABns-
€TCHA He3a3eMreHHbIM M CBA3aHHbIM C 3eMIen, UCMOMNb3YIT METOAbl OKOHYaHUA U CBA3M C 3eMnien, npeg-
cTaBneHHble Ha pucyHke A.5-13.
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Llenb pa3Bsasku

1,5 MMH PaspenutenbHbin
L N TpaHcgopmaTop L,
1,5mMMH

N AT N,
a) OKoH4YaHMe HencnbITYeMOro nopTa aNeKkTponuTaHus

Llenb pa3Bsizku

OnemeHTbI
cBA3M C 1.5 MMH PasfnenutenbHblii
L, 3e|\£nem Y Y TpaHcdopmaTop L,
SPD
1,5 mMIMH

Ny YT YT N,

O6paTHbI NPOBOA reHepaTopa/aemnst

b) OkoH4aHWe 1 cBA3b C 3emneln HEMCNbITYeMOro NopTa ANeKTponuTaHns

PﬂcyHOK A.5-13 — OKOHYaHu1e 1 CBA3b C 3eMiien HencnbITyeMbiX NOPTOB CeTeBOro aJfieKTponntaHua
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A.5.3.5 BHyTpeHHUI NOpT He3KpaHUPOBaHHOIO Kabens

Korga HeucnbiTyeMbIM NOPTOM SBMASIETCA BHYTPEHHUIM NOPT HE3KPAHMPOBAHHOIO Kabensi, pekoMeHayeT-
csa BKMoyaTtb pesvctop 200 OM nocnegoBaTenbHO € KaXablM NMHENHbIM NpoBogoM Mexay BO v reHepato-
pom. [Ina ganbHenwen pa3ssskn BO mexay KaxabiM NIMHENHbIM NMPOBOAOM U 3eMnen, Ha ctopoHe BO mo-
XeT 6bITb nogkntoveH peaunctop 33 KOM napannenbHO ¢ orpaHuYMBaloLLMM YCTPOMCcTBOM Ha 18 B (cm. pucy-
Hok A.5-14). OT0 orpaHmMumBaeT TOK, BTekatowun B BO, 0o Heckonbknx amnep. [lonyckatoTcs apyrue 3Hadve-
HUS U MEeTOoAbI.

Llenb passsA3ku
200 Om

18B
orpaHu4nBatoLLnii
Aavof

200 Om *

——{ +—tob

18B
orpaHu4nBaoLLuii
Aavof

33 kOm

33 kOm
BcnomorartensHoe

obopynoBaHue

200 Om

an

18B
orpaHv4uBaroLLnii 33 kOm
avon

200 Om

o}

18B
orpaHu4uBsatoLLni
Aanof

o b,

33 kOm

om

o

OhopHaﬂ wuHa NO

MpumedaHns

1 Kak npaBurno, orpaHvmunBaiolime amodbl Ha 18 B ncnonb3yotca Ans 3alwmTel BHYTPEHHero nHtepdeinca. Ecnn
3TW ANOABI MeLLalT HopMarnbHON paboTte, MoxeT BbiTb NCNONMb30BaH AnoA ¢ 6onee BbICOKMM HanpsXXeHueM orpa-
HnyeHus. Ecnn passsasbiBatowmin pesunctop 200 Om meluaeT HopmanesHou paboTe, MOXeT ObITb NCMONb30BaH pesu-
CcTOp C 6onee HU3KNM 3HAYEHUEM.

2 ina nopToB Ethernet no metogam coeauHeHns ¢ 3eMren, pasBasku U OKOHYaHKsA cm. A.6.7 1 pucyHok A.6.7-1, a) n b).

PucyHok A.5-14a — OKOH4YaHMe HeucnbITyeMbIX BHYTPEHHUX NOPTOB He3KpaHMpPOBaHHOro kabens
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Llenb pa3sasku
OnemeHTLI CBA3M |

C 3emneit 200 Om
a ° " ° . oa
18 B 18 B
orpaHu4unBaloLLnii orpaHu4uBatoLLni 33 kOm
avon avon
200 Om
b @ Py Py 0o b
18B 18B
orpaHuyMBaloLLMi orpaHu4nBatoLLnii 33 kOm
avog avop, BcrnomoraTenbHoe
b obopynoBaHue
]
200 Om
an Py a a oa,
18B 18B
OrpaHNYNBaIOLLNIA OrPaHNYMBAIOLLMIA 33 KOMm
anoa anoa
! 200 Om !
bn 4 P P o bn
188B 18B
orpaHNYMBaIoLLII orpaHuuvBatoLLmni 33 kOm E
anoa avon o
) ]

O6paTHbIN NpoBoA reHepaTopal/3emns

MpumevaHus

1 Kak npaBwno, orpaHudvBatoime auodbl Ha 18 B vcnonb3yloTcs Anst 3awuTbl BHYTPEHHEro uHtepderica. Ecnm
3TV Auoabl MeLarT HopMarnbHoOW paboTe, MOXeT ObITb MCNONBb30BaH Anoa ¢ 6onee BbICOKMM HampsikeHWeM orpa-
HuYeHns. Ecnv passasbiBatowmii peanctop 200 Om mellaeT HopmarnbHON paboTe, MOXeT ObITb MCNONb30BaH pesu-
cTop Cc 6onee HU3KMM 3HAYEHUEM.

2 [ins noptoB Ethernet no metogam coeguHeHUs ¢ 3eMrnen, paseasky U OKOHYaHus cM. A.6.7 n pucyHok A.6.7-1, a) n b).

PucyHok A.5-14b — CBA3b € 3eMinen 1 OKOHYaHMe HeUCNbITYyeMbIX
BHYTPEHHMX NOPTOB HE3KPaHMpPOBaHHOrO Kabens

A.5.3.6 BHyTpeHHMI NOPT 3KpaHUPOBaHHOro Kabens

Korga HeucnbITyeMbIM MOPTOM SIBMNAETCA BHYTPEHHWUIA NOPT 3KpaHMPOBaHHOIo kabens, pekoMeHayeTcs
MCMonb3oBaTb METObl OKOHYaHWSA U CBA3M C 3eMrieil, NpeacTaBneHHble Ha pucyHke A.5-15:

— 4T0bbI pa3saAsaTe BO oT 3emnu, octaensaoT BO 1 ero UCTOYHUK MUTaHUSA He3a3eMIEeHHbIM;

— yTobbI cBA3aTb BO ¢ 3emnei, nogcoeanHsitoT BO 1 ero UCTOYHUK NUTaHUA K oGpaTHOMY nposoay re-
Heparopa.
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o 0
BcnomorartenbHoe
obopynosaHue PS ana BO
o 0
E E
<|3 o

c 3emneit (HopmanbHasi paboTa)
MepeMmblyky yaansatoT, 4ToObl pas3Bsa3aTb HEUCNLITYEMbI NOPT
OT 3eMnu (TONBbKO HarpyXeHHbIN)

'\ MepeMblyky yCcTaHaBNMBalOT, YTOObI CBSI3aTh HEUCTILITYEMbIN NOPT
O6paTHbI NPoBOS reHepaTopa/3emMnst T

PucyHok A.5-15 — OKOH4YaHM1e U CBA3b C 3eMriell HeMCNbITyeMbIX
BHYTPEHHUX NOPTOB 3KPaHMPOBAHHOro kabens

A.5.3.7 BHyTpeHHUI nHTtepderc NMTaHMA NOCTOSAHHbIM TOKOM

Korga HencnbITyeMbiM NOPTOM SIBNAETCA BHYTPEHHWUIA NOPT SMNEKTPONUTAHUS MOCTOAHHBIM TOKOM, PEKO-
MeHZyeTCst BKNoYaTh MHAYKTUBHOCTE 3 MITH mocnegoBaTenbHO C KaXablM NMHENHBbIM NpoBogoM mexay BO
n reHepatopoM. [nga aanbHenwen passaskm BO mexay kaxabiM NUHENHbIM MPOBOAOM U 3eMMei, Ha CTo-
poHe BO MOXeT ObiTb BKMOYEHO OrpaHuyMBatoLlee ycTpoicTBo Ha 115 B (cm. pucyHok A.5-16). 3To orpa-
HMYUT TOK, BTekarowun B BO, 0o Heckonbknx amnep npu anektponutadmn o 100 B noctosHHoro toka. fjo-
nyckalTCsa gpyrue 3Ha4yeHus nnm MmetToabl, HanpPUMep UCKYCCTBEHHbIN kaberb.
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Llenb pa3Bsasku

3MmMH
dpfy * odpf;
1158 BcnomoraTtensHoe
obopynoBaHue
3 MlMH
dpf, TS odpf;
E
115B %

OnopHas wuHa N0

a) OkoH4aHune HeuncnbiTyemMoro BHyTpeHHero nopta nMnTaHna NnOCTOAHHbIM TOKOM

OnemeHTbl CBA3M

Llenb pa3Bsasku

C 3emnen 3 MMH
dpf1 Y Odpf1
115B 1158 BcnomoraTternbHoe
obopyaoBaHue
3 MMH
dpfz - Odpfz
E
115B 115B ?

O6paTHbI NpoBOA reHepaTopa/3emns

CTB/OP 2506

b) OkoH4aHue 1 CBS3b C 3eMrien HencnbIiTyemMoro BHyTpeHHero nopta nntaHnAa NnOCTOAHHbIM TOKOM

PucyHok A.5-16 — OkoH4YaHue 1 CBA3b C 3eMIie HEUCTIbITYEMbIX
BHYTPEHHUX MOPTOB MUTAHUA NOCTOAHHBLIM TOKOM

A.5.4 dnemeHTbI 3aWnNTbI

|_|pl/l nposeaeHMn KOoOpaANHaALUMOHHOIO UCMbITaHUA ONA UCNbITyeMOro nopta OTHOCUTESIbHO HeucnbITye-
MOro BHELUHEro nnun BHyTpeHHero noprta HeobxoaMmo YCTaHOBUTb 3alnUTy ONA MO Ha BHeLLIHEM nnu BHYT-

peHHeM nopTe, cBA3aHHOM C 3emnen.
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A.5.4.1 BHewHAA cummMmeTpuYHas napa

3au.w1Ta_ ons No

a a
K 3NIeMeHTaM
Kk O o
CBSA3M C 3eMnen
b - b

OnopHast wuHa MO

PucyHok A.5-17 — MNoaknioveHne 3almTbl ANsl HEUCNbITYeMOoro
BHELLHero nopta CMMMeTPUYHOM Napbl, CBA3AHHOIO C 3eMren

A.5.4.2 BHeluHMI NOpT KOAaKcuanbHOro Kkabens

3awwurta gna MO

K anieMeHTam
CBA3U C 3eMnen

v
L]

OnopHas wnHa NO

PucyHok A.5-18 — lNMoaknioveHne 3almuTbl Ansi HEUCNbITYyeMOoro
BHELLHEro nopTa KoakcuanbHOro Kabens, CBA3aHHOro C 3eMren

A.5.4.3 MNopT BblAENEHHOro 3NeKTPONnUTaHusA
3awwmTta gns MO

pfvi pfv
K anemeHTam
k MO 125B CBSI3M C 3emneii

prz 4 prz
125B J

OnopHas wuHa NO

PucyHok A.5-19 — lNopgkntoyeHue 3awmThbl A HEUCNbITYyeMOro
BHELLUHEro nopTa BbiAENIEHHOro 35IeKTPONUTaHUA, CBA3aHHOIO C 3emMnen
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A.5.4.4 MNMopT ceTeBOro aneKkTponuTaHus

3awwmTa ans O
Ll Ll

K dnemMeHTam

kMO SPD CBSI3M C 3emMrieit

N N,

OnopHas wwuHa MO

PucyHok A.5-20 — MoaknioyeHune 3almTbl AN HEUCNbITYEeMOro
BHELLUHero nopTa ceTeBOro 35IeKTPONUTaHUA, CBA3aHHOIO C 3emMnen

A.6 CxeMbl UCNbITaHUI ANA Pa3fM4YHbIX TUNOB NOPTOB

A.6.1 MopTbl cMMMETPUYHON Napbl

Ha pucyHkax A.6.1-1a u A.6.1-1b npuBegeHbl cxembl nogayn BbIBPOCOB ANS MNOMEPEYHO-
ro/anddepeHunansHoro ncneitaHms. Ha pucyHke A.6.1-2 npvBegeHa cxema nogayn BbIOpOCOB ANst UCMbI-
TaHusA nopTa oTHocuTenbHo 3emnu. Ha pucyHke 6.1-3 npvBegeHa cxema nogayvm BeIGpOCOB AN UCMbITaHWSA
BHELLHero nopta OTHOCUTENbHO APYroro BHellHero nopta. Ha pucyHke A.6.1-4 npuBegeHa cxema nogauu
BbIOPOCOB ANS UCNbITAHUSA HECKOSNbKUX BHELLUHUX NOPTOB OTHOCUTENbHO 3eMnu. Ha pucyHke A.6.1-5 npuse-
AeHa cxema nodaun BbIOPOCOB AN UCNbITAHUSA HECKOSbKUX BHELLHMX NOPTOB OTHOCUTENBbHO APYroro BHeLU-
Hero nopra.

A.6.2 MopTbl kOAKCHManbLHOro Kabens
Cwm. pucyHkn A.6.2.1, A.6.2-2 n A.6.2-3.

A.6.3 I'Ioprl BblOeJs1IeHHOro anekKrponntaHna nepemMeHHbIM Uinn NnoCToAHHbLIM TOKOM

Ha pucyHkax A.6.3-1a u A.6.3-1b npuBeageHbl cxembl nogayn BbLIOBPOCOB npu Moneped-
HoM/anddepeHumnanbHOM ucneiTaHun. Ha pucyHke A.6.3-2 npMBegeHa cxema nogayvm BbIOpOCOB MpuU UCMbI-
TaHWW nNopTa OTHocuUTenbHO 3emnn. Ha pucyHke A.6.3-3 npuBegeHa cxema nogaym BbIGPOCOB Npu MUcnbITa-
HUW OQHOrO BHELLUHEro NopTa OTHOCUTENbHO APYroro BHELLUHEro nopra.

A.6.4 MNopTbl ceTeBOro aNeKTponuTaHus

Ha pucyHke A.6.4-1 npuBegeHa cxema nogayun BbIOPOCOB Mpu nonepevHom/avddepeHumansHOM Uc-
nelTaHun. Ha pucyHke A.6.4-2 npuBegeHa cxema nogayun BeIGPOCOB NpW UCMbITAHMU NOPTa OTHOCUMTENBHO
3emnu. Ha pucyHke A.6.4-3 npuBedeHa cxema nogayun BbIGPOCOB NPW UCNbITAHUM OOHOrO BHELLHEro nopra
OTHOCUTENBHO OPYroro BHELLUHEro nopra.

A.6.5 MopTbl BHyTPpeHHUX Kabenewn
CwMm. pucyHkun A.6.5-1 n A.6.5-2.

A.6.6 MNMopTbl NMUTaHUAA NOCTOAHHBLIM TOKOM

Ha pucyHke A.6.6-1a nokasaHa cxema MChbITaHui Ans nogaym Belbpoca Ha nopT obopyaoBaHus, nuta-
€MOro NoCTOSIHHBIM TOKOM. Ha pucyHke A.6.6-1b nokasaHa cxema ncnbiTaHui gnsi nogaym Beibpoca Ha nopt
0obopyaoBaHUd, NUTaOLWEro NOCTOSIHHBIM TOKOM. Bo3pacTatollee NnpyMeHeHMe 3NEKTPOHHOIO yNpaBeHns B
nopTax UCTOYHUKOM MUTaHus obycraBnmMBaeT UCTbITaHUA CTOMKOCTU K BbiDpocam.

B cxemax Ha pucyHkax A.6.6-1la n A.6.6-1b, ecnu cuctema nogayu nuTaHWs NnasaroLas, co3gaeTcs
BblOpoC obuiero Buaa/mopT oTHOCUTENBHO 3eMnu. Ecnn oanH Nomoc cUCTeMbl NMMTaAHUS COEAMHEH C 3eMIIEN,
nogasaeMbili BbIOpoc obuiero Buaa/mopT OTHOCUTENBHO 3eMiN aBTOMaTUYeCKkM cTaHoBUTCS AnddepeHun-
anbHbIM/MonepeYHbIM BCrneacTene coeauHeHuns nontca. Cxemy Ha pucyHke A.6.6-1la Takke MOXHO UCNOSb-
30BaThb AN UCMbITAHWUS BHYTPEHHErO NopTa OTHOCUTENbHO APYroro BHYTPEHHero nopTa.
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A.6.7 MopTbl Ethernet

Ha pucyHke A.6.7-1 npuBeaeHbl OKOHYaHME U LieMb CBA3M C 3eMrien Ans HeucnbITyeMbix noptoB Ethernet.
Ha pucyHke A.6.7-1a nocneposarteneHble pe3nctopbl 10 OM aBnstoTca Tonbko npumepom. OHM MoryT ObiTb
3ameHeHbl kabenem Ethernet nogxogawewn anunel. Kpome Toro, ecnu noptel Ethernet Ha BO nmetoT Huskoe
COMNPOTUBMEHNE MO OTHOLUEHMIO K 3eMMe, TO HeobXxoaumMo CHATb 3asemrieHne ¢ BO un ncnonb3oBatb Hesa-
3€eMJTIEHHBIN UCTOYHWK NUTaHUSA AN NuTaHus BCnoMoraTernbHoro obopyaoBaHus. OTO pasBsKeT BCrnomora-
TenbHoe obopygoBaHue, YToObl NpegoTBpaTUTL NpoTEKaHe Toka Beibpoca yepes BO Ha 3emnio.

Ha pucyHke A.6.7-2 npuBegeHa cxema and nogayun nonepevHbix/anddepeHumanbHbiX UMNYNbCOB AN
NCNbITAHUSA Ha CTOMKOCTb K UMMYINbCHOMY TOKY 3nekTponutaHus PoE B pexumax A u B.

Ha pucyHke A.6.7-3 npuBedeHa cxema nsi onpegerneHns ConpoTUBIIEHUS U30NALMN MO MNOCTOSAHHOMY
TOKY, @ Ha pucyHke A.6.7-3a — cxema ansa onpegeneHns HOMMHaNeHOro UMMNYNbCHOIO HaMnpsXXeHusa nopTta
Ethernet.

Ha pucyHke A.6.7-4 npeacraBneHa gononHuTensHaa nHpopmaums ansa ucneitaHusa Ethernet sBeibpocom
npogonebHoro/obLero Buaa.

Bce wucnbiTaHua nopta Ethernet, uckniovas ucnbiTaHMe COMNPOTUMBIIEHUSA W30MNAUUKM, BbINOMHAKT MNpU
YCIOBUWN NONYYEHUsI NUTaHUS, HO He B YCNoBusx yHKUMoHupoBaHua. UcnblitaHne nopta Ethernet moxeTt
ObITb BBINOIHEHO B YCIOBUAX OTCYTCTBUSI NMUTaHus, korga MO siBnseTca nutaembliM ycTporcTBom PoE, a
nuTatowee obopyaoBaHme PoE He yyBcTBUTENBHO K nogkntodeHunio NO. Lienb «CBA3M — pasBA3kun», NOOKMo-
yeHHast mexay PSE n PD, makcuMunampyeT ypoBeHb BblOpoca, npunoxeHHoro k PD, HO MOXeT HapylwunTb
npaBunbHyt0 paboTy AeTekTopa Harpysku B PSE, 4To npmBeneT k oTkntodeHuto nutaHma PD. Korga Heucnbl-
Tyembin nopT Ethernet nogknioyeH k 3emne, uenb Ethernet Tarwke 6yaet B Hepaboyem coctosHuun. N3mepe-
HME COMNPOTMBIIEHUS M3ONALUUM NPOU3BOOMTCA NPU OTCYTCTBMM NuTaHus obopypoBaHus. Brnocneacrteum
obopynoBaHue OOMKHO ObITb NPOBEPEHO B paboyem COCTOsIHUK, YTOObI yOeauTbCs, YTO OHO MO-MPEXHEMY
COOTBETCTBYET CBOEN cneundukauum.
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qS

0,0
Bbixon
0,0

McnbiTaTenbHbIn
reHepaTop

OnemeHT cBs3n
(cm. Tabnumuy A.5-1)

1
| |
CneuvanbHoe
ncrblTaTensHoe
yCTPOWCTBO
OnekTponuTaHue, 3aWwunTel, koraa
BCrioMoraTesnbHoe Heobxoammo

obopynoBaHue unm
OKOHYaHMsi, Mo
HeobxoamMmocTu, u
Lienu pasBsisku

(cm. pucyHok A.5-3)

?E

Ons ucnblTaHnA

no

0 a
o b

OnemeHT cBs3n
(cm. Tabnmuy A.5-1)
1

OB6paTHbIN NpoBoa
reHeparopa/ semns

I |

R1 =0 Owm,

BHyTpeHHMl?l/O]/
| 0 an BHELIHUI o

nopTbl
—O bn =

R1 ecnu He

YCTaHOBIEHO Apyroe

\
[

OnopHas wuHa MO

OnekTponuTaHue,
BCMOMOraTesibHOE
obopynoBaHve unu
OKOHYaHusl, Mo
HeobxoaumocTu, n
Lenun passasky (CM.
pucyHkn A.5-10 —
A.5-16)

0 O

Ob6paTHbI MpoBoA
o

L

MO 3azemnsioT cnegyowmm o6pasom:
1) ecnu obopynoBaHME UMEET TOUKY 3a3eMIIEeHUs, MOACOEANHSIIOT 3TY TOUKY K onopHoi wuHe NO;
2) ecnv o6opyaoBaHNe UMEET NPOBOASALLMI KOPMYC, HO HE COAEPXUT TOUKY 3a3eMEHUs], NOACOEANHSIIOT KOpNyC K ONOpHOM wiuHe UO;
3) ecnu o6opyaoBaHUe He UMEET HU TOUKM 3a3eMIEHUS, HU NPOBOASLLErO Kopryca, 060pyaoBaHMe OCTaBMAOT He3a3eMIIEHHbIM.

PucyHok A.6.1-1a — MNpumep cxeMbl uCnbITaHUA NonepeyHbIM/AnddepeHumanbHbIM NepeHanpsXeHnem

WU CBEPXTOKOM OAHOrO BHELUHEro nopta CMMMeTPUYHOMN Napbl (BbIBOA «a» 3a3eMﬂeH)

905¢ d0/919
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0,0

OnemeHT cBsA3n
(cm. Tabnuvgy A.5-1)

Bbixog
0,0

WcnbiTaTenbHbli
reHepaTtop

Ob6partHbIi NpoBOA
reHeparopa/semns

]
| I
CneuwvanbHoe
ucnblTaTensHoe
YCTPONCTBO
OnekTponuTaHue, 3awuTel, koraa
BCroMoraTenbHoe Heo6X0aMMO no
o6opynoBaHve unm Onsa ucnblTaHns
OKOHYaHWs, No * 0 a
HeobXxoaMMOoCTH, U ob
uenupassaskm [ i (g—H | + | \__________
(c™m. pucyHok A.5-3) BHyTpeHHMVl/o'{/ \}
oF g —1 o a, BHEWHWII Qg — — — — — — —
nopTbl
—Tob o
R1=0 Owm,
R1 ecnu He
YCTaHOBNEHO ApYroe OnopHas wuHa MO

JnemeHT cBA3n
(cm. Tabnuugy A.5-1)
1

| S

O6GpaTHbIN NpoBoL
o

+

MO 3azemnsoT cneayowmm o6pasom:
1) ecnu obopynoBaHMe UMEET TOUKY 3a3eMIIEeHMs], MOACOEANHSIIOT 3Ty TOUKY K ONOpHON WwuHe UO;
2) ecnv obopyaoBaHNe UMEET NPOBOASLLMIA KOPMYC, HO HE COAEPXUT TOUKY 3a3eMIIeHMs], NOACOeAMHSIIOT KOPNyC K onopHoi wuHe UNO;
3) ecnv o6opyaoBaHNE He MMEET HU TOUKM 3a3eMIIeHNs!, HA MPOBOASLLErO Kopryca, 060pyaoBaH/e OCTaBNSOT HE3a3eMIIEHHbIM.

PucyHok A.6.1-1b — MpumMep cxembl ucnbiTaHUA NnonepeyHbIM/and depeHUManbHbLIM NepeHanpsXxeHnem

WU CBEPXTOKOM OAHOrO BHELUHEro nopta CMMMeTPMUYHOM Napbl (BI:IBO.I.'II «b» 3a3EMHeH)

0 O+

OnekTponuTtanue,
BCrioMoraTernbHoe
obopynoBaHue unm
OKOHYaHUs, Mo
HeobxoamMmocTu, 1
uenun paseasku (Cm.
pucyHkn A.5-10 —
A.5-16)

90S¢ d0/919



0, Bbixog o
O, o> A
0,
0, o>
McTouHmk
| | nepemeHHoro
0307 TOKA UNK
McnbraTtensHbin :':::g:::: bHbIN
oT—e
reHepatop 8/20 “a4 10/700
Og; 01—
OBpaTHbIN Ogo1—¢ OBpaTHbIN
npoeop, npoBog,
) o

TokoorpaHu-
yuBaroLme
pesucTopsl

R

O6paTHbIV NPoBOA reHepaTopa/3emns

1

pote

| |
OnemeHT cBA3N
(cm. Tabnnuy
A5-1)

OnekrponuTtaHue,
BcriomoratensHoe
obopynoBaHve unm
OKOH4aHus, No

CreuvansHoe
ucnbiTatenbHoe
YCTPOWCTBO
3aLWmThl, Koraa
HeobxoaMmo
Onst UcnbiTaHus

BHyTpeHHuiA nopT,
CBA3aHHbIV C 3emnei

HeobXxoaMmocTy,
1 LUenu passssk
(cm. pucyHok A.5-3)

ez

O a

?E

OnemeHT cBA3n
(cm. Tabnuuy
A5-1)

1

L1

o b
BHyTpeHHue/
BHeLLIHVe
* —1 o a, noptsl
—+O b
R1=00m, * ¢E
R: €crm He

YCTaHOBINEHO Apyroe

L — — —4

0 0 04—

OnekrponuTtaHue,
BCriomoraTensHoe
) obopynoBaHue unu

OKOHYaHusi, No
HeobxoaMmocTu, u
uenu passsaski (CM.
pucyHku A.5-10 —
A.5-16)

—o E

OnekrponuTaHwue,
BComMoraTensHoe
obopynoBaHue nnm
OKOH4aHMsi, No
HeobXxoanmocTH,
CBSI3b C 3eMNen n
uenu passsaskm (Cm.
pucyHkn A.5-14 —
A.5-16)

o E

OnopHasa wuHa MO

L

MO 3azemnsaoT cnegyoowmmMm o6pasom:
1) ecnu o6opynoBaHEe UMEET TOUKY 3a3eMIEeHUs, MOACOEVHSIIOT 3Ty TOUKY K ONOpHON WwuHe NO;
2) ecrniv obopyaoBaHue nmMeeT NPOBOAALLMIA KOPMYC, HO HE COAEPXUT TOUKY 3a3eMIeHUs, NOACOeaNHSIOT KOPMyC K onopHow wuHe UNO;
3) ecrnv obopyaoBaHue He MEET HY TOYKM 3a3eMIeHUs, H1 NPOBOASLLEro Koprnyca, 06opygoBaHve OCTaBMAoT HE3a3eMITEHHbIM.

LS

PucyHok A.6.1-2 — NMpumep cxembl UCNbITAHUSA NepPeHanpPsXKeHUEM UNTN CBEPXTOKOM

OA4HOro BHeLWHero nopTa CI/IMMGTpVI'-IHOI;I napbl OTHOCUTENbHO 3eMnun

905¢ d0/919
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McnbiraTteneHbin
reHepatop 8/20

OB6paTHbIii
nposog
o

1o Vo

4 O T4
Oz 01—

Ogo1—o

<
o—_>
Bbixog
0,
O——»
McTouHmk
nepemMeHHoro
TOKa UNu
ucnblTatenbHbIN
reHepaTtop
10/700
O6paTHbIii
npoBog,

Q

O6paTHbIV NpoBOJ reHepaTtopa/3emns

1

o o

L |
OremMeHT cBAM
(cm. Tabnmuy
A5-1)

OnekrponutaHue,
BCriomoratensHoe
obopynoBaHve unm
OKOHYaHusA, Mo

CreyvansHoe
ucnbiTatensHoe
YCTPOWCTBO
3alWuTsl, Koraa
HeobxoaMmo
Ons UcnblTaHus

BHeLwHui nopT,
CBSI3aHHbIV C 3eMnen

\

I/IO\

HeobXxoaMmocCTH,
1 Uenv passssk
(cm. pucyHok A.5-3)

o
?E

SnemeHT cBA3n
(cm. Tabnuuy
A.5-1)

1

L1

A 4 O a
o b
BHyTpeHHne/
BHeEWHNe
* _ 1o a,mPm™
ton E
R1 =0 Om,
ecnv He

R1

YCTaHOBIEHO apyroe

BHewwHun
nopt 4

CoorseTcTByloLWwas
nepBuYHas 3awmTa unu
creumansHoe
ucnbiTarensHoe
YCTPOWCTBO 3aLUnThI,
Korga Heob6xoaumo ans
UCMbITaHUsA (CM. PUCYHKN
A.5-17 - A.5-20)

E
o

\

A516)

O

OO+t+—oE

SnekTponuTaHue,
— -} — — - BcnomoratensHoe
o6opynoBaHve unm
— | — — _¢ okoruaHus, no
HeobxoaumocTu, 1
Lenu passsskm (Cm.
pucyHkm A.5-10 —

OnekrponuTaHue,
BCMomMoraTensHoe
obopynoBaHue unm
OKOHYaHMs, No
HeoBXxoaMmocTH,
CBSI3b C 3eMIeN 1
Lenu passsasi (CMm.
pucyHkn A.5-14 —
A.5-16)

o E

OnopHaa wuHa MO

L

MO 3azemnsoT cneayowmm o6pasom:
1) ecnn obopyaoBaHme MMEET TOUKY 3a3eMNEeHNs, NOACOEANHSAOT 3Ty TOYKY K onopHon wuHe NO;
2) ecnu 0bopygoBaHME UMEET NPOBOAALLMIA KOPMYC, HO HE COOEPXUT TOUKY 3a3eMIeHusl, NTOACOEAMHAT KOpnyc K onopHou wnHe UO;
3) ecnu obopyaoBaHNE HE MMEET HU TOYKM 3a3eMIIEHNS, HW NPOBOASLLENO Koprnyca, 060opyAoBaHne OCTaBNAT HE3a3EMIIEHHbIM.

PucyHok A.6.1-3 — lMpumep cxeMbl UCNbITaHUS NepeHanpsiXKeHUeM U CBEPXTOKOM
OOHOro BHeLWHero nopta CAMMETPUYHOM Napbl OTHOCUTENbHO APYroro BHELLUHEro noprta

90S¢ d0/919



65

1
|
OnemeHT cBsiav
(cm. Tabnuuy CreuvansHoe
A.5-1) ucnbITatensHoe
YCTPOMCTBO
OnekTponuTaHue, zz‘g"g;g;:'a?a
BCrioMoraTerisHoe

S UCTIbITAHMUS
o6opyaoBaHvie unv An

OKOHYaHus, Mo ©
HeobxoamMmocTy,
1 Lenu passasm
(cm. pucyHok A.5-3)
o 3

TokoorpaHu- °E
ymBatowmMe
pesncTopbl

R

BHyTpeHHWI nopT,
CBA3aHHbIN C 3emnen

10) OnemMeHT cBA3N
1

- (cm. Tabnuuy
A5-1)

2, —
LI e W S e T

OnekrponuTaHue,
BCromoraTternbsHoe
obopynoBaHue unm
OKOHYaHWs, Mo
HeobxoanMocTH,
CBA3b C 3emnei n
Lienu passsskm (cm.
OrekTponuTaHue, pucyHkn A.5-14 —
BCriomMoraTenesHoe A.5-16)

> obopynosaHue unu

OKOH4YaHWsi, No
HeobxoaMmocTu, u

iy

Boixoa o_l;

-
L1
OnemMeHT cBA3N

- (cm. Tabrmuy 1
McTouHnk A5-1)

NepeMeHHOro BHeLLH1e
ToKa Unu

ucnblTaTenbHbIN OrnekTponuTaxve, o a "
reHepatop BCromoratensHoe O by Lenu passaskm (cm.
10/700 o6GopyaosaHue unn E pucyHku A.5-10 —
OKOHYaHusA, Mo o * A.5-16)
HeobxoanmocTy,
1 Lenu passssk

ObpaTsbi (cm. prcyrok A 5-3) 000 o}——+oE

e} L g

vO¥O ¥O ¥9

w

————
o o
WcnbmaTenbHbii E

renepatop 8/20 Oa O

IN

NO
Q
YO YO vO VO

Oy o

OBpaTHbiit Og 0
nposeog npoeog oFE
(o]

OnopHasn wuHa N0

3nemeHT cBA3N
(cm. Tabnmuy
A5-1)

| —
| S|

OB6paTHbIl NPOBOA reHepaTopa/3emns

MO 3azemnsioT cneayowmm o6pasom:

1) ecnv obopynoBaHne UMeET TOYKY 3a3eMIeHus, NOACOeANHSIOT 3Ty TOUKY K ONMopHoM wuHe UO;

2) ecnn obopyaoBaHne NMeeT NPOBOAALLMI KOPMNYC, HO He COAEPXUT TOYKY 3a3eMIIeHns, NoACOeaNHAIOT KOpnyc K onopHon wuHe NO;
3) ecnv obopyaoBaHue He MEET HY TOYKM 3a3eMIeHUs, HM NPOBOASLLEro Koprnyca, o6opygoBaHMe OCTaBnsAoT He3a3eMITEHHbIM.

PMCYHOK A.6.1-4 — Mpnmep cxeMbl UCNbITAaHUA NepeHanpsXXeHneM Unm CBepXTOKOM BHELLHEro NopTa ¢ HECKONIbKUMU CUMMETPUYHbLIMU Napamu,
HeCKOJIbKUX BHELWHUX NOpTOB CMMMeTpM‘-IHOVI napbl nnm KOMOMHaUMn n3 060X OTHOCUTENILHO 3eMNu
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| —
|
OnemeHT casian
(cm. Tabnmuy CrieuuanbsHoe
A5-1) ucnbiTaTenbHoe
YCTPONCTBO
OnekTponutaHve, 3auyel, korma
BCrioMoraTensHoe Heobxonnmo
obopyaoBaHvie unu AN CnbITaHns
OKOH4aHUs, Mo ©
HeobxoanMmMocTH, BHelwHuin nopr,
1 Uenu passaskm CBSI3aHHbIN C 3eMnen
(M. pucyHoKk A5-3) / CoorBeTcTBylOLASA
gresneeneansannanaans nepBuYHas 3awmTa unu
chxoorpan— o E ° '/ creyuarnsHoe
iqvBaroLme no ucrbiTarensHoe
;Peammopbl BHeLLHMiA Z@ _) Kg:gg:gxzaﬂ”;“ﬂb;m
i R 0, O, OrieMeHT cafan nopt —¢  MCMbITaHMA (CM. PUCYHKM
> (Acn;.]'-r)aﬁnwuy A5-17 - A.5-20) Onekrponutatue,
_O>z 9 2 . E BCrnomoraresisHoe
o o6opyaoBaHue unm
0, Bbixoa o | OKOH4aHUs, Nno
O, o> 9 L — HeoBxoaumocTy,
o, | E— Lo a CBAI3b C 3eMrielt n
0, o> _O>4 - OnemeHT cBA3M Lenu passsski (cMm.
" (cm. Tabnmuy —+o b OnekTponutanue, pucyHm A.5-10 —
o, |/ ng) g;:vrl:;om A5-1) Brytpenhme/ [ _ L | scriomoratensHoe A.5-13)
O, o> o vt BHELHWEe obopynosaHue unm
. —+to a, MOpThI — — | —¢ OKOH4aHus, no
WcnbratenbHbin 04 :'::zg:::: bHBIN S:&Tﬂg?;r;ﬁ::sé HeobxoauMocTy, 1 ?E
o>
renepatop 8/20 -4 10/700 obopynoBaHve unm o b ?E u:nMszﬁH;-TO(EM'
OKOH4aHMs, M0 © . 2.&/16) '
O 0 HeobXxooMMocTy,
1 Uenu passaskm
OBpaTHbIN Og 0 OBpaTHbIi (om. pucyrok A'S-B)c | QO © O—I__O E
nposoA nposoA °E OnopHas wuHa N0
) o
OnemeHT cBAN
(cm. Tabnuuy
A.5-1)
.
O6paTHbIii NPoBOA reHepaTopa/3emns | E—

MO 3azemnsioT cneayowmm o6pasom:

1) ecnn obopyaoBaHMe MMEET TOYKY 3a3eMIEHUS], NOACOEANHSIOT 3Ty TOUKY K onopHo wuHe NO;

2) ecnu obopyaoBaHue MMEET NPOBOASALLMIA KOPMYC, HO HE COAEPXUT TOUKY 3a3eMIIeHUs, NOACOEAMHSOT Kopnyc K onopHon wuHe NO;
3) ecnu obopyaoBaHUE HE MMEET HY TOYKM 3a3eMIEHUs], HA NPOBOASLLENO Kopryca, 06opyaoBaHMe OCTaBMSOT HE3a3eMIIEHHbIM.

PMCYHOK A.6.1-5 — Mpnmep cxemMbl UCNbITaHUA NepeHanpsAXXeHNeM UnNm CBepPXTOKOM BHELLHEro NopTa ¢ HECKONIbKUMU CUMMETPUYHbLIMU Napamu,
HEeCKOJIbKUX BHELWWHUX NOpPTOB CMMMeTpM‘-IHOVI napbl nnum KOMOMHaUun us o60nx oTHOCUTENbLHO ApPyroro BHelWHero nopTta
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[rvHa koakcuaneHoro kabensi
[OMKHa BbITb HACTONBKO
KOPOTKOM, HACKOIbKo 3TO

NpaKTU4eckn BO3MOXHO

OnemeHT cBAm

T9

(cm. Tabnmuy
TokoorpaHu- A.5-1) /
YuBatoLe —
peswucTopsl
0,
R 0o, O
O, o> 1 1
Bbixog o |—_> QnekTponuTaHme,
BCrioMoraTensHoe ﬁ
O, 01— o6opynosaHue nrn <
OKOHYaHWs, No
. HeoBXoarMocTu, 1 ’—\<— AnekTponuTakme,
O;0 MenbratenbHbii LN pasBn3i ! BHyTpentue/ | — — — —| genomoratensHoe
3 reHepatop (cm. pcyHok A.5-4) BHELIHKe obopynoBaHue unu
WcnbiratesnbHbii 1,2/50 - 8/20 - pucy . nopThI — — — — —¢ OKOHM4aHus, Mo
reHepatop 8/20 4 © (I)E ECneuvaanoe HeobxoanmocTy, n
i McnbiTatensHoe E Lenu passsask (CM.
0, 0 { YCTPOCTBO ? pucyHkm A.5-10 —
Eaau.lvm;l, Korga A.5-16)
iHeO6X0,CI,I/IMO
O6paTHbIit Og o O6paTHbIit { ANS MCTIbITAHNS
npoeoa npoeos o O O O4——+oE
o)
OnopHaa wuHa KO

OB6paTHbI NnpoBoA reHepatopa/aemns

=

MO 3azemnsoT cneayowmm o6pasom:
1) ecnu obopynoBaHMe UMEET TOUKY 3a3eMIIEeHMs], MOACOEAMNHSIIOT 3Ty TOYKY K ONOpPHOM WwuHe UO;
2) ecnv obopyaoBaHNe UMEET NPOBOASLLMIA KOPMYC, HO HE COAEPXUT TOUKY 3a3eMIIeHMs], NOACOeAMHSIIOT KOPNyC K onopHoi wuHe UNO;
3) ecnv o6opyaoBaHNE He MMEET HU TOUKM 3a3eMIIEHNS], HA NMPOBOASALLErO Kopryca, 060pyLoBaH/e OCTaBMASOT HE3a3eMITEHHbBIM.

PucyHok A.6.2-1 — MpuMep cxembl UcnbiTaHus auddepeHumanbHbIM NepeHanpsikeHMeM UM CBepXTOKOM BHELLHEro nopTa KoakcuanbHoro kaéens
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[nuHa koakcuanbHoro kabens

[OO0IDKHA ObITb HACTONBKO BryTpeHHun
KOPOTKOW, HAaCKOSbKO 3TO NOpT, CBSI3aHHbIN
NpaKTU4eCckn BO3MOXHO c 3emnen

0, 0, 0, OrnekTponuTaHwe,
0,0 > 0,0 »—y | A — — — — ] BCrioMorartesnsHoe
) obopynoBaHue nnm
________________ —¢ OKOH4aHMs, Mo
0,0 0,0 HeoBXoaMMOCTH, 1
dnekTponnTaHve Ley paBsisit (Cu.
' mcyHkm A.5-14 —
O, 0O;0 BHyTpenHue/ |- — — — _ | BCrIOMOraTenbHoe R 5_3/16)
} . BHELLIHne o6opyaoBaHve U '
MenbiraTenbHbin UcnbraTtensHbin noptel O _ _ _ _ _ —d OKOHUAHMS. MO
renepatop 820 Q4 © rerepatop 820 Os © heobrommmoct,u | | E
(cm. npumevaHve 2) (cm. npumevaive 1) E Lenu pzfaamm (’CM ?
050 O;0 ? pucyHkun A.5-10 —
A.5-16)
OB6paTHbIit Og 0 O6paTHbIit Og0 E
nposoz npoBoA, O O igi—o
o) o)
OnopHada wuHa M0

O6paTHbIV MpoBOA reHepaTopa/3emns

T

MO 3azemnsoT cneayowmm obpasom:

1) ecnu obopynoBaHMe UMEET TOUKY 3a3eMIeHUs, MOACOEOVHSIIOT 3Ty TOYKY K ONOpHON wwuHe NO;

2) ecnv obopyaoBaHNe UMEET NPOBOASLLMIA KOPMYC, HO HE COAEPXUT TOUKY 3a3eMIIeHMs], NOACOeANHSIIOT KOPNyC K onopHoi wuHe UNO;

3) ecnv o6opyaoBaHNE He MMEET HU TOYKM 3a3eMIIEHNs, HA NMPOBOASALLErO Kopnyca, 060pyLoBaH/e OCTaBMSOT HE3a3eMITEHHbIM.
MpumeyaHue 1 — Bbixogbl NOAKMHOYEHNIA, NpeaHa3HavYeHHble Ana obopyaoBaHUsi, CKOHCTPYMPOBAHHOMO AJ1si MOAKMYEHUS K aHTEHHaM/060pya0BaHUIO NOABEPKEHHO-
ro NpsiMbIM yaapam TOKOB MOJSIHUW, HanpuMep NOAKIYEHHOMY K aHTeHHaM/060pyA0BaHMI0 YCTAHOBNEHHOMY Ha BhILLKE.
MpumMeyaHue 2 — Bbixoabl NoAKNOYEHNI, NpeaHa3HaYeHHbIe Ans NPUMEHUMOro 06opyioBaHUs, HE OXBa4YE€HHOIo NpumMeyaHuem 1.

PucyHok A.6.2-2 — NMpumep cxeMbl UCNbITAHUA TOKOM MOMHWUU, NPOTEKAOLWUM NO IKpaHy,
BHELUHEro nopTa KoakcuanbHOro kabens oTHOCUTENbHO 3eMNn
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[nvHa koakcuarnsHoro kabensi
[omKkHa ObITb HACTONBKO BHyTpeHHui CoorBeTcTBylOLLAA
KOPOTKOW, HAaCKOMNbKO 3TO MOpPT, CBA3aHHbI nepBU4Has 3almTa unu
npaxkTn4yeckyn BO3MOXHO C 3emnen cneuvaneHoe
ncnblTarernbHoe
/ YCTPOWCTBO 3aLLMThI,
Korga Heobxoammo Ans
ncnblTaHua (CM. PUCYHKU
0, 0, 0, no A5-17 - A.5-20) BnekrponuTaHme,
0,0 > 0,0 > BHyTpeHHMe -— k=== BCrOMOraTensHoe
) nopTI Z('z ) oBopynosaHue nm
- — — — — — —¢ OKOH4YaHwsi, No
0 0,0 oE HeoBXoaMMocTy, 1
uenu passsaskm (cm.
O;0 0,0 2m5cylrg<)m A5-10 —
WcnbiratenbHbin McenbraTenbHbin BBSé_TupHeMHeHme/ ————— - OrnekTponuTaHue,
rerepatop 820 Q4 © reHepatop 8/20 40 - BgnomoraTeanoe E
(cm. npumedaHune 2) (cm. npumevawe ) | | T ¥=—=—=—q — — — —¢ oObopyAosaHue nnm o}
E OKOH4YaHws, Mo
Os0 050 o} HeobxoaMMocCTu, 1
Lenu passsaskm (Cm.
OBpaTHbI O © OBpaTHI Og 0 iwgylrg)m AS-10
nposoz npoeoz
o o
[ O O OF—t—oE

OnopHas wuHa MO

OB6paTHbIV MPOBOA, reHepatopa/3emns

e

MO 3azemnsoT cneayowmm o6pasom:

1) ecnu obopynoBaHMe UMEET TOUKY 3a3eMIIEeHMs], MOACOEANHSIIOT Ty TOUKY K ONMOPHON WnHe NO;

2) ecnv obopyaoBaHNe UMEET NPOBOASLLMIA KOPNYC, HO HE COAEPXKUT TOUKY 3a3eMIIeHUs, MOACOEANHSIIOT KOPMYC K ONopHoi wiuHe MO;

3) ecnu o6opyaoBaHUE HE UMEET HU TOYKM 3a3eMIIEHUs], HM NPOBOASILLErO Kopryca, 060pyaoBaHMe OCTaBMsoT HE3a3eMITEHHbIM.
MpumeyaHue 1 — Bbixoabl NoaKMYeHNiA, NpegHasHa4YeHHble Ans 06opyaoBaHUsl, CKOHCTPYUPOBAHHOIO ANs NOAKIHYEHMS K aHTeHHam/o60pyAoBaHMI0 NOABEPXKEHHO-
ro NPsiMbIM yapam TOKOB MOJTHUW, HAaNpUMep NOAKIIOYEHHOMY K aHTeHHam/060pyaoBaHMI0 YCTaHOBNEHHOMY Ha BbILLKE.
MpumeyaHue 2 — Bbixoabl NOAKMHOYEHWI, NPeAHa3HaYeHHble AN NPUMMEHMMOro 06opyaoBaHNs, He OXBAYEHHOro npumeYyaHmem 1.

PucyHok A.6.2-3 — lNpumep cxemMbl UCMbITAHUSA TOKOM MOJIHUM, NPOTEKAIOLWMM MO IKPaHy,
BHELWHEro NopTa KoakcuanbHOro kKabens OTHOCUTENbHO BHELUHEro nopTa
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¥9

OnemeHT cBA3N
(cm. Tabrmuy A.5-1)

]

90S¢ 40/919

CreuuvanbsHoe
ucrbiTateniHoe
TokoorpaHu- YCTPOMCTRO
yMBatoLLme 3aWwuTLl, Koraa
pe3uncTopsl HeobxoaMmo
R SnexTponTaHNe [NA VCnbITaHNS no
scnomoratensHoe  dpfio *
oBopynosaHue um OnekrponuTaHue
OKOHYaHUs, 1Mo o dpfs BryrpenHiel, T 7T 777 7\ scnomoratensHoe
Beixog © HeoBxoMmocTH, 1 BHELLHWe I b | | 0bopyaosaHue unm
uenw passsaski nopTe! - ~®  okoH4aHus, Mo
(cM. pucyHok A.5-5) o dpfz HeobxoaMMocTy, 1
dof Lenu passssk (CMm.
oOE przo pucyHkmn A.5-10 —
E A.5-16)
McnbiTaTenbHbIn 7
reHepaTop OnemeHT cBsA3n
(cm. Tabrmuy A.5-1) o E
]
| I |
[O O O O] onophaswuna MO
O6paTHbIN NPpoBOA
reHepaTopa/3emns
O6paTHbI NpoBog, © -I

MO 3azemnsaoT cnegyoowmmMm o6pasom:

1) ecnn 06opyooBaHUE MMEET TOUKY 3a3eMITeHNs], NOACOEANHSAIOT 3Ty TOYKY K onopHow wuHe NO;

2) ecrniv obopyaoBaHue nmeeT NPoBOASALLMIA KOPMYC, HO HE COAEPXUT TOYKY 3a3eMIeHuUs, NOACOEAMHSAIOT Kopnyc K onopHon wuHe NO;
3) ecnn obopyaoBaHNe He MMEET HU TOYKUN 3a3eMIIeHns, H1 NPOBOASLLEro Kopryca, 06opyAoBaHne OCTaBNAoT He3a3eMIIEHHbIM.

PucyHok A.6.3-1a — MNpumep cxemMbl UcnbITaHUA NonepeyHbiM/AnddrepeHumanbHbIM NepeHanpsHkeHnem
WUJIM CBEPXTOKOM OQHOIro BHELLUHEro NopTa BbiAeNeHHOro anektponutaHua (dpf. 3asemneH)



Bbixog o©

TokoorpaHu-
ynBaowune
pe3uncTopsl

R

OnemeHT cBA3N
(cm. Tabrmuy A.5-1)

]

L 1

McnbiTaTenbHbIn
reHepartop

OGpaTHbIl NpoBOA,
reHepaTopa/3emns

Anekrponutaxue,

CreuuvanbsHoe
ncnblTatenibHoe
YCTPOVCTBO
3awuTel, Korga
HeobxoaMmo
NSt UCMbITaHUA

BcriomoratensHoe  dpfio
obopynoBaHue Unm
OKOHYaHWsi, No
HeobxoaMmMocTu, u

Lenu passasm

(cMm. pucyHok A.5-5)

oE dpfz0

OnemMeHT cBsan
(cm. Tabrmuy A.5-1)

[ ]

| I—

no

o dpfi BHyTpeHHMe/g /<~~~ = =~ 7

OnekrponuTaHue,
BCriomMoraTtesibHoe
obopynoBaHue unm
OKOHYaHus, No
HeobXoaMMOoCTH, u
Lenu passssk (CMm.
pucyHmn A.5-10 —
A.5-16)

BHeLLHVe [
nopTbI ¢ ——————
o dpf.
E
19
[O O O | onopHas wuHa MO

O6paTHbI NpoBog, ©

G9

L

MO 3azemnsaoT cnegyoowmmMm o6pasom:

1) ecnu obopynoBaHMEe UMEET TOUKY 3a3eMIeHUs, MOACOEAVHSIIOT 3Ty TOUKY K ONOpHON wWwuHe NO;

2) ecrniv obopyaoBaHue nmeeT NPoBOASALLMIA KOPMYC, HO HE COAEPXUT TOYKY 3a3eMIeHuUs, NOACOEAMHSAIOT Kopnyc K onopHon wuHe NO;
3) ecnn obopyaoBaHNe He MMEET HU TOUKMN 3a3eMIIeHNs, HA NPOBOASALLEro Koprnyca, 060pyAoBaHNe OCTaBMASAT He3a3eMIIEHHbIM.

PucyHok A.6.3-1b — NMpumep cxembl UCNbITAHUS NONEPEYHbIM NepeHanpsiXXeHnem
WIIN CBEPXTOKOM O4HOIro BHELLUHEro NopTa BbiAeNEeHHOro anekTponutanus (dpfi 3azemneH)

=
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0 o__gl Bbixog o
1
0,
0, o>
McTouHmk
| | nepemeHHoro
0307 TOKA UNK
McnbraTtensHbin MGMITATE N LHIlA
o-+—e [reHepatop
reHepatop 8/20 “a4 10/700
Og; 01—
OBpaTHbIN Ogo1—¢ OBpaTHbIN
npoeop, npoBog,
) o

TokoorpaHu-
yuBaroLme
pesucTopsl

R

O6paTHbIV NPoBOA reHepaTopa/3emns

1

pote

| |
OnemMeHT cBav

(cm. Tabnmuy A.5-1)

OnekrponuTtaHue,
BCriOMoOraTesibHoe
obopynoBaHve unm
OKOH4aHus, No
HeobXxoaMmocTy,

1 Lenuv passasiu
(cm. pucyHok A.5-5)

oE

dpf1C

CreuvansHoe
ucnbiTatensHoe
YCTPOWCTBO
3awuTsl, korga
Heobxoaumo
Ans vcnblTaHus

BHyTpeHHuiA nopT,
CBA3aHHbIN C 3emnen

BHyTpeH-
HWUIA NopT

odpfi

mo _«  I_____________

dpfz [e;

OnemeHT cBA3n
(cm. Tabnvuy A

5-1)

O dpfz
BHyTpernue/ | _ _ _ _|
o BHELLIHNe

o nopTbl

L — — —4

OnekrponuTtaHue,
BCriomoraTensHoe
) obopynoBaHue unu

OKOHYaHusi, No
HeobxoaMmocTu, u
uenu passsaski (CM.
pucyHku A.5-10 —
A.5-16)

—o E

OnekrponuTaHwue,
BComMoraTensHoe
obopynoBaHue nnm
OKOH4aHMsi, No
HeobXxoanmocTH,
CBSI3b C 3eMNen n
uenu passsaskm (Cm.
pucyHkn A.5-14 —
A.5-16)

E
)

OnopHasa wuHa MO

L

MO 3asemnsoT cneayowmm obpasom:

1) ecnu o6opynoBaHVe UMEET TOUKY 3a3eMIEeHUs, MOACOEOVHSIIOT 3Ty TOUKY K ONOpHON wWwuHe NO;

2) ecrniv obopyaoBaHue nmMeeT NPoBOAALLMIA KOPMYC, HO HE COAEPXUT TOYKY 3a3eMIeHUs, NOACOEANHAIT KOpnyc K onopHow wuHe NO;
3) ecnn obopyaoBaHNe He MMEET HU TOYKM 3a3eMIIEHNS, H NPOBOASLLErO Koprnyca, 06opyAoBaHNe OCTaBNAOT He3a3eMIIEHHbIM.

PucyHok A.6.3-2 — lNpumep cxemMbl UCNbITAHUSA NepPeHanpPAXKeHNEM U CBEPXTOKOM

OAHOro BHelWHero noprta BblAefmeHHOro afieKTponutaHnad OTHOCUTENIbHO 3eMITn

90S¢ d0/919



BHeLwHui nopT,
CBSI3aHHbIV C 3eMnen

L9

\ Ecnu kabenb
KOaKCcuanbHbIN,
CoorseTcTBylOLWAs NOACOEAUHSIIOT
1 no N rnepsBuyHasA 3awmTa unn TOMLKO 3KPaH
e BHELHMiA cneuvansHoe xaBens
TokoorpaHu- OnemeHT cBA3N ncnblTatensHoe
unBatoLme (cm. Tabnmuy A.5-1) CrielvaneHoe nopt —4  YCTPOWCTBO 3aluThI,
peancTopbI nenbiTatensHoe Korga HeobxoauMo Anst
YCTPOUCTBO MCMbITaHUA (CM. pucyHkn L OnekrponuTaHue,
R 0, O, 3awuTbl, Korga A.5-17 - A5-20) BCroMoraTesnsHoe
- -4— | DnekTponuTaHue, Heobxoanmo E — —¢ obopynoBaHue unm
o 0, Boixog ol 0, O, | BonovoratensHoe ANA UCNbITaHNs o OKOHYaHWS, MO
101> . obopynoBaHve unm HeobXxoaumocTu
- dpfio . o
o OKOHYaHWsi, Mo | o dpfs CBS3b C 3eMnelt 1
0, o’ HeobxogumocTw, Lenm passsisii (Cm.
McTouHmk Y Lenu passssk U o dpf2 OnekrponuTaHue, pycyHkm A.5-10 —
nepeMeHHoro (cm. pucyHok A.5-5) BHyTpeHHue/ BCHIOMOraTeNbHOS A5-13)
0, 04— p ° BHELHne o6opyaosaHue unm
TOKa UNu ) o dpf.0 o nopTbl — | — — _¢ okoruaHus, no
McnbraTenbHbii Mgn:'T:TTganbM E E HeobXxoaMmocCTu, u ?E
reHepatop 8/20 ©40T¢ 207780 P o Lenu passssm (cm.
pucyHkm A.5-10 —
0. ol A.5-16)
5 OnemMeHT cBA3M U U
(cm. Tabrmuy A.5-1)
o L ¢ .
OBpatHbIn O 0 OBpatHbIn I O O e) o_l__o E
nposog nposoa
Q Q OnopHasn wuHa MO
O6paTHbIV NpoBOJ reHepaTtopa/3emns

L

MO 3azemnsoT cneayowmm o6pasom:

1) ecnn obopyaoBaHMe MMEET TOUKY 3a3eMNEeHNs, NOACOEONHSAIOT 3EMITH0 K 3TOW TOYKE;

2) ecrniv obopyaoBaHue nmeeT NPoBOAALLMIA KOPMYC, HO HE COAEPXUT TOUKY 3a3eMIeHUs, NOACOEAVHSAIT 3€MMI0 K KOpnycy;

3) ecnu obopyaoBaHNE HE MMEET HU TOYKM 3a3eMIIEHNS, HW NPOBOASLLENO Koprnyca, 060opyAoBaHne OCTaBNAT HE3a3EMIIEHHbIM.

PucyHok A.6.3-3 — lMpumep cxeMbl UCNbITaHUS NepeHanpsiXKeHUeM UM CBEPXTOKOM
OOHOro BHELWHEero nopra BblAENIEHHOrO 3J1IeKTPONUTaHUA OTHOCUTENTbHO BHELWHEero nopTra

905¢ d0/919



89

TokoorpaHu-
YyuBaroLme
pes3uncTopbl

OnemMeHT caaAm
(cm. Tabrnmuy A.5-1)

1

R
1
+HF

Bbixoa

VcnbiTaTenbHbIn
reHepaTop

O6paTHbIi NpoBoL,
reHepaTopa/zemns

L1

L2

N2

MepBnyHas
3awuTa, Koraa
Heobxoaumo
Ons UcnbiTaHnUs

no

BHyTpeHHne/

BHeLLlHne

nopTbl

Llenb pa3Bssku
(cm. pucyHok
A.5-6)

o L1

ON1

(Mpumeyarue)

O[Tl

[
o—

/Y

™

Jnekrponutaxue,
BCriomoraTtensHoe
obopynoBaHue nnm
OKOHYaHus, No
HeobxoaumocTu, u

Lenu passaskm (Cm.

pucyHkm A.5-10 —
A.5-16)

o E

O6paTHbIf npoBog, ©

L

[O O O | OnopHas wuHa MO

MpumevaHune — OBLLAs ANVHA NPoBoAa AN NOAKMNOYEHUA NepPBUYHON 3aluThl AomkHa BbiTh 1 M Ans kaxaoro SPD.

MO 3azemnsoT cneayowmm o6pasom:

1) ecnu obopynoBaHMe UMEET TOUKY 3a3eMIeHUs, MOACOEONHSIIOT 3Ty TOUKY K onopHou wnHe UO;

2) ecnu obopygoBaHME UMEET NPOBOASALLMI KOPMYC, HO HE COOEPXUT TOUKY 3a3eMIeHusl, MOOCOeaUHSIIOT KOpMnyc K onopHon wuHe LO;
3) ecnun 0bopygoBaHME He MMEET HM TOYKM 3a3eMIIEHNS], HX MPOBOASLLEro Koprnyca, 060pyaoBaHMe OCTaBMAKT HE3a3eMIEHHbIM.

PucyHok A.6.4-1 — NMpumep cxembl UCNbITaHUA NonepeyHbiM/anddepeHUnanbHbLIM NepeHanpskeHneM

WU CBEPXTOKOM BHELUHEro noprta ceTteBOro ayfieKTponnTtaHusa

90S¢ 40/919



BHyTpeHHui nopr,

ToxoorpaHu- CBS3aHHbIV C 3eMneit

YymBaoLe

pe3uncTopsbl OnemeHT cBsian

R (cm. Tabrmuy A5-1) no \
OnekrponuTaxue,
—| MepeuyHasn BHYTPEHHMI1 °|£|_ TT T T T T T T T T T T 77, Bcnovorarensoe
3awuTa, korpa nopt o _|\4 ) oGopynoBaHue unm
q Heobxogumo | ¥ - ———— === OKOHYaHWs, Mo
E L2 OIS UCTbITaHWS HeoBXoaMMOCTH,
CBSI3b C 3eMI1en 1
_T_ o L1 uenun passsskm
Llens pasasizku (cM. pucyHkm
Bbixog o (cm. prcyHok A.5-14 — A5-16)
A.5-6) SnekTponuTtaHue,
Bryrpentne/ L — — — L gcnomoratensHoe E
T BHewWHWe 1™ [} oBopynosatue unm o
o N; nopTbI o _Wl pyn
j_ -—- OKOH4aHWsi, Mo
N2 HEoBX0AMMOCTU, U
McnbiTaTenbHbIn o E Lienu passsskm
reHepaTop (cm. pycyHkm
(Mpumeyarme 1) T A5-10-A5-16)
o E

[ O O 0O O | onopHas wwuHa MO

ObpaTHbIn NpoBof,
reHepaTtopa/zemnsi
Ob6paTHbIln npoBog © I

69

MprmeyaHne — O6Lwasn gnvHa npoBoAa 4118 NOAKITHYEHUSA NEPBUYHON 3aluThl 4OIMkHA ObiTh 1 M ansa kaxgoro SPD.

MO 3azemnsaoT cnegyoowmm o6pasom:

1) ecnu obopynoBaHMe UMEET TOUKY 3a3eMIEeHUs], MOACOEOUHSIIOT 3Ty TOUKY K ONOpHON wWwuHe NO;

2) ecnv obopyaoBaHNe UMEET NPOBOASLLMIA KOPMYC, HO HE COAEPXUT TOUKY 3a3eMIIeHMs], NOACOeAMHSIIOT KOPRyC K onopHoi wuHe UNO;
3) ecnu obopyaoBaHNe He MMEET HU TOUKM 3a3eMIIEHNS], HA MPOBOASALLErO Kopryca, 060pyLoBaH/e OCTaBMSOT HE3a3eMIIEHHbIM.

PucyHok A.6.4-2 — MpumMep cxeMbl UCNIbITAHUA NepeHanpsi)KeHMeM, CBEPXTOKOM M Bo3pacTaHMeM noTeHuuana
HeMTpanbHOro NPoBoAa BHELWHETO NOpTa CETEBOro 3IeKTPONUTAHUSA OTHOCUTENbLHO 3EMIN

905¢ d0/919



0.

TokoorpaHu-
YuBatoLme
peauncTopsl

OrnemeHT cBsian

]

(cm. Tabrvuy A.5-1)

R
|
—

Beixog o

McnbratenbHbii
reHepaTtop

OBpaTHbIii NpoBoa
reHepatopa/aemns

| E—

L2

Llenb pa3Bssku
(cMm. pucyHok
A.5-6)

MepBuyHas
3awyTa, korga
HeobxoaumMo
ANs UCMbITaHus!

BHrewwHui nopr,
CBSI3aHHbIV C 3emriei

CootBeTcTBYlOLWAS

\ nepBMYHan 3awmTa un
Mo crieumarnsHoe )
UCMbITaTeNbHOE YCTPOVICTBO
_/A\— 7\ 3awnTsl, orga Heobxoaumo
BHelLLHWi °|_\ [ ! AnavensiTaHua (cm. \
nopt o—"_ ! pucyHim A.5-17 — A.5-20) S

o L1

BHellHne

N>
PE,

(MpumedaHnne)

N

ON; nopThl

o E

E
)

BHyTpeHHne/ ,

OnekTponuTaHue,

BCromoraTenbHoe
} oGopyaoBaHe unm
Y OKOHYaHUS, MO
HeobxoaMMocTH, 1
Lienu passsiski
(cM. pucyHku
A.5-10 - A.5-16)

oE

[ O ©

O O | OnopHasi wuka 1O

R =0 OM, ecrm He YCTaHOBIEHO Apyroe

y

dnekTponuTaHue,
BCromoraTenbHoe
oGopyaoBaHe unm
OKOHYaHus, No
HeobxoaumocT,
CBA3b C 3eMnen u
Lienu pasBsisku

(cMm. pucyHkm
A.5-10 - A5-13)

E

o

O6paTHbIVi MPoBOA o

L

MpumeyaHune — OBLLAs ANVHA NPOBOAA AN MNOAKMIOYEHUS NepBUYHON 3aLMTbl AomkHa BbiTh 1 M Ana kaxaoro SPD.

MO 3azemnsaoT cnegyowmmMm o6pasom:

1) ecnu obopynoBaHMe UMEET TOUKY 3a3eMIEeHUs, MOACOEONHSIIOT 3Ty TOUKY K onopHou wnHe NO;
2) ecrniv obopyaoBaHue nmeeT NPoBOAALLMIA KOPMYC, HO HE COAEPXUT TOYKY 3a3eMIeHuns, NOACOEAMHSAIOT Kopnyc K onopHon wuHe NO;
3) ecnn obopyaoBaHNe He MMEET HU TOYKM 3a3eMIIEHNS, H NPOBOASLLErO Koprnyca, 06opyAoBaHNe OCTaBNAOT He3a3eMIIEHHbIM.

PucyHok A.6.4-3 — lNpumep cxemMbl UCNIbITAHUA NepeHanpsXKeHMeM, CBEPXTOKOM M BO3pacTaHMeM noTeHuuana
HeMTpanbHOro NPoBoAa BHELUHETO NOPTa CETEBOro 3MEeKTPONUTAHUA OTHOCUTENIbHO BHELUHEro nopta

90S¢ 40/919



T.

BHyTpeHHuIn nopT,
CBsI3aHHbIN C 3emrien

Bbixog

McnbraTtenbHbin
reHepaTop

O6paTHbIli MpoBoa ©

OrnemMeHT cBsA3n VO
- (cm. Tabnumuy A.5-1) n
TokoorpaHu OKOHYaHUsA
yumeatowwe i 0000+ 001 N
L o /Ay
pesuncTopbl BHyTpeHHuit "0
nopT o/
R I > — — — — — — — - _
_‘:'_ OnekTponuTaHue, oa
,_: BCMoMoraTefnibHoe
oBopyaoBsaH1e unm o b
OKOHYaHUS, Mo
HeobxoaumocTH, u uenu o J BnekTponuTaHme,
pasBAskA oa OII—T\ [\ Bcniomoratenstoe
(cm. pucyHok A.5-7) n  BHyTpeHHue/ o—“ \ | oBopynosaHue unu
’_| oE 0 b, BHELHME NopThI — =~ % okoHuanus, no
HeobxoauMocTu, n
_: — Lenu pasBssku
L E (cm. pucyHku
— o A.5-14 - A.5-16)
1 J o E
OnemMeHT cBsA3n
(cm. Tabnvuy A.5-1)
OGpaTHbIii MpoBon [0 O O | OnopHas wmHa O
reHepaTopa/3emns

OnekrponuTaHue,
BCMoMoraTenbHoe

!/ oBopynoBaHue unu

OKOHYaHUS, Mo
HeoGxoauMocTH,
CBSi3b C 3emnen u
Lenu pasesiskn
(cm. pucyHKku
A.5-14 - A.5-16)

E
[o}

=

MO 3asemnsoT cnegyowmm obpasom:

1) ecnn obopyaoBaHme MMEET TOUKY 3a3eMIeHNs, NOACOEANHSAIOT 3Ty TOYKY K onopHon wuHe NO;

2) ecnu obopyaoBaHue MMeET NPOBOASILLMIA KOPNYC, HO HE COAEPXKMT TOUKY 3a3eMIeHUsi, NOACOEANHSIIOT KOPMYC K OnopHoi wuHe UO;
3) ecnu obopyaoBaHNe He UMEET HY TOYKU 3a3eMIIEHUS], HU NMPOBOASILLErO Kopryca, 060pyaoBaHMe OCTaBNSAT He3a3EeMEHHBIM.

PucyHok A.6.5-1 — NMpumep cxembl UCNbITAHUSA NepPeHanpPsXKeHUEM UM CBEPXTOKOM BHYTPEHHEro nopTa,

NOAKNKYEeHHOro K He3KpaHMpoBaHHOMY Kaben ¢ OAHOW UNKU HECKOJTbKNMU CUMMETPUYHbIMM NapaMU, OTHOCUTENTbHO 3eMNun
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ZL

BHyTpeHHun nopT,
CBSI3aHHbIV C 3eMnei

Mo \o’—\\_ ________________ 7]\1 BnekTponnTaHme,

Ql_l \ | BCromoraTtenbHoe

y———— === ¥ obopyaosaHme nnm
OKOHYaHus, No
TokoorpaHu- L=20 m HeoBXxoaMMoCTH, U
YuBawLme
” o BreMeHT cBaM Lienu passsiski (CM.
pes3uncrop (oM. Tabrmy A5-1) pucyHkm A.5-14 —
R : Hy A A5-16)
Bbixog — OnekTponuTaHue,
/S~ — — — 7\ BCromoraTenbHoe
o \ E
BHyTpeHHue/ [ | ) o6opynosaHue unu o
BHELL H1e NopTbl \1/— — — — — ¢’ OKoHYaHus, No
HeobxoAMMOCT!, U Lierm
pasBaA3kM (CM. PUCYHKM
McnbratenbHbin E A5-10-A5-16)
reHepartop o E
o

O O O | OnophnaswuHa MO

O6paTHbI NpoBOA
reHepartopa/semns

T

[ns NoOBTOPSEMOCTN pe3ynbTaToB N3MEPEHNI peKoMeHayeTCs, YTOObl NCNbiTaHWe BbINOMHANOCL Ha 3TANOHHON NnacTMHE 3asemrieHns ¢ kabenem, yrnoXXeHHbIM
3ursaroobpasHo Ha nnacTuHy 3asemneHus. Bce npoBoaga coeanHAlOTCA BMecTe U 06beanHATCA € 3kpaHoM kabens. (MpuymHa: B xygwem criydae BknioyeHHble B BO
3alnTHbIEe 3NeMeHTbl, He BXoasLlne B CoOCTaB ucnbiTaTenbHon YCTaHOBKUN, MOT'yT CcO3aTb KOPOTKOE 3aMblkaHune uenu OKOHLIaHI/Iﬂ).

MO 3azemnsoT cneayolwmm o6pasom:

1) ecnu obopygoBaHne UMeeT TOYUKY 3a3eMIeHusl, NOACOEANHSIOT 3Ty TOYKY K OnopHow wuHe NO;

2) ecnn obopyaoBaHNe MMeeT NMPOBOAALLMI KOPMYC, HO HE COAEPXUT TOYKY 3a3eMieHus, NOACOeAMNHAIOT Kopnyc K onopHoi wuHe NO;

3) ecnn obopyaoBaHNe He NMEET HU TOYKUN 3a3eMIIeHNs, HM NPOBOASALLEro Koprnyca, 06opyaoBaH/e OCTaBNAT He3a3eMIeHHbIM.

OBpaTHbIN NPOBOA o

PucyHok A.6.5-2 — lNpumep cxeMbl UCNIbITAHUA NepeHanpsXKeHUEM UM CBEPXTOKOM BHYTPEHHEro nopra,
NOAKIOYEHHOro K 3KpaHMPOBaHHOMY Kabernto, OTHOCUTENIbHO 3eMNn

90S¢ 40/919
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NOCTOSIHHBIM TOKOM F——————— - NOCTOSIHHBIM TOKOM
| L1 |
+Vod1 Y Y Y | 0 +V
Bbixog o© y | Llenb pa3ssiskm kak |
—O BHeluH1it noaBsoa | ha pucyrke A5-9 | BHyTpeHHue/ o /A — — — OnekTponuTaHue,
—o 3MneKTpO3Heprum | | BHELLHWe BCrioMorarernsHoe
-V od—1— 7YY Y\ ! 0-V  nopTsl — — — —¢  oBopynoBaHue unm
E | L2 | OKOHYaHus, No
|r ________ _: E L ____ _ E HeobxoaMmocT, u
OBpaTHBIN MpoBoA, © Onevert cent HeT paseasiut
p POBOA | Cla Rla | (cM. prcyHKu
| — | A.5-10 — A.5-16)
™| L
| | OnopHas wuHa MO
b - - (0 0O O _OF——oE

O6paTHsIi MPOBOA reHepaTopa/3emns

CoeanHeHue ¢ 3emnent 06o0pyaoBaHNs, NMMTAEMOro NOCTOAHHBIM TOKOM U MUTAKOLLETO MOCTOSAHHLIM TOKOM BbINOSMHAETCA cneayoLwmmMm obpasom:

1) ecnn obopyaoBaHme MMEET TOUKY 3a3eMNEeHNs, NOACOEANHSAOT 3Ty TOYKY K onopHon wuHe NO;

2) ecnu obopyaoBaHUe MMEET NPOBOAALLMIA KOPMYC, HO HE COAEPXUT TOUKY 3a3eMIIeHUs], NOACOEANHSAOT KOPNycC K onopHow wuHe NO;

3) ecnu obopyaoBaHUE He MMEET HY TOYKM 3a3eMIIEHUs], HM NPOBOASLLErO Koprnyca, 06opyaoBaHMe OCTaBMAOT HE3a3eMITEHHbIM.

4) ecnn ansi obopyaoBaHUs NpegycMOTPEHO, YTO OAMH MONKC UCTOYHMKA MOCTOSIHHOTO TOKA COEAMHEH C MECTHOW CUCTEMOWM 3a3eMIeHusi, 3TO COefUHEHuEe
[OIMKHO ObITb BbINOMHEHO;

5) Ha MCTOYHMK NUTAHWUSI NOCTOSTHHOrO TOKa NoAatoT BbIOpOC 06LLero Buaa, HO ecriv Noskc CoOeaNHEH C 3eMIiel, NOCTYNUBLLNIA BbIGPOC aBTOMATUY €CKN CTAHOBUT-
cs1 Bbibpocom audpdepeHumansHoro/obuero suaa.

BHelLHAst nogaya anekTpoaHeprum.
HekoTopoe o6opyaoBaHue, nuTatoLLee NOCTOSIHHBIM TOKOM, TPeBYeT BHELLUHEro UCTOYHMKA NUTaHUS.

Llenb cBsi3n
Cla=Clb =9 mMk®, 2 kB
Rla=R1b =10 Om

MHaykTMBHOCTL Kabens
L1 = L2 = 3 M['H Makcumym unm KoHKpeTHo 2,5xIm Mk H, rae Im — makcumanbHas aAnvHa kabens B MeTpax, UM MOXET NPUMEHSATLCS CXeMa pa3sBsi3ku Lienen nu-
TaHUS KOMMEPYECKOoro reHepaTopa BbIGPOCOB.

PucyHok A.6.6-1a — UHTepdeiic anekTponuTaHusa NOCTOSIHHbIM TOKOM — [prMep cxeMbl UCNbITaHUA BbIGPOCOM NopTa o6opyaoBaHus,
NMTaeMoro NOCTOAHHbLIM TOKOM
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eHepaTop BbIGpPOCa
(PvicyHok A.3-5)

Bbixog ©

O6paTtHbIi NpoBoa ©

Kabenb nutaHuns
MCTOYHMKA
NMOCTOSIHHOTO TOKa

Lienb pa3Bsiaku kak
Ha pucyHke A.5-9

r—-———=—=——7— =
I Clb Ry |
I
el
: OnemMeHT cesian :
L 0 O6opyaoBaHue nuTatoLLee
MOCTOSIHHBIM TOKOM
+V O
—O BHeLUH1I noaBos,
—o ANeKTpOo3Heprumn
-V o
r—-——————-- = E
: 3nemMeHT cBaam : Q
| Cla Rla |
| —
T
| |
L __ _I

OB6paTHbIl NPOBOA reHepaTtopa/3emns

Ob6opyaoBaHve nuTaemoe
NMOCTOSIHHLIM TOKOM

—O0 +V
BHyTpeHHue/ -
BHeLLIHWe
—o -V nopTbl -
E
o
OnopHas wuHa MO
=0 © [

SnekrponuTaHue,
BCrIOMOraTesbHoe
obopynoBaHue unm
OKOH4aHwus, No
HeobxoamMmocTu,
Lienu passsizkm
(cM. pucyHkm
A.5-10 — A.5-16)

—o0 E

T

CoeauHeHve ¢ 3emneit 0GopyaoBaHKs, MMTAEMOro NOCTOSIHHBIM TOKOM 1 NMUTaOLLLEro NOCTOSIHHLIM TOKOM BbINOSHSETCS criedyowmnM o6pasoMm:
1) ecnn obopyaoBaHue UMeeT TOUKY 3a3eMIeHUsl, NOACOEAMHSIIOT 3Ty TOUKY K OnopHom wuHe UO;
2) ecnv oGopyaoBaHne MMeeT NPOBOASALLMIA KOPMYC, HO HE COAEPXUT TOUKY 3a3eMIIeHus], MOACOeAMHSAIOT Kopnyc K onopHoi wuHe NO;
3) ecnu oGopyaoBaHne He UMEET HY TOYKM 3a3eMIIeHus], HU NPOBOASLLErO Koprnyca, 060pyaoBaHMe OCTaBMsAT HE3a3eMIEHHbIM.

4) ecnn ana o6opyaoBaHUA MPEeayCMOTPEHO, YTO OAMH MOSIOC UCTOYHUKA MOCTOSAHHOTNO TOKA COEAMHEH C MECTHON CUCTEMOWN 3a3eMIIeHusi, 3TO COeAMHEeHue

AOJDKHO ObITb BbINOSHEHO;

5) Ha MCTOYHMK NUTAHNST NOCTOSTHHOTO TOKa NoAatoT BbIOpOC 06LLero Buaa, HO ecriv Nnosc CoOeanHEH C 3eMriel, NOCTYNUBLLNIA BbIGPOC aBTOMATUYECKN CTAHOBUT-
cs1 Bbibpocom audpdepeHumansHoro/obuiero smaa.

BHelHss nogaya anekTpoaHepruu.

HekoTopoe 060py,CI,OBaHVIe, nnTatowee NoOCTOAHHbIM TOKOM, Tpe6yeT BHELLUHEro NCToO4YHUKa nnTaHu4.

Llenb cBsi3un

Cla=C1lb =9 mk®d, 2 kB

Rla=R1b =10 Om

MNHAYKTUBHOCTbL kabens

L1 = L2 = 3 M['H Makcumym unm koHkpeTHo 2,5xIm Mk H, rae Im — makcmanbHas AnvHa kabens B MeTpax, UM MOXeT NPUMEHSITBCA CXema pas3Bsi3ku Lenew nu-

TaHNA KOMMep4YeCcKoro reHepartopa Bbl6pOCOB.

PucyHok A.6.6-1a — UHTepdbeiic anekTponutaHnsa NOoCTOSIHHbIM TOKOM — [prMmep cxeMbl UCNbITaHUA BbIGPOCOM NopTa o6opyAoBaHus,
NUTaKoLLEro NOCTOAHHBLIM TOKOM
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Llenb cesiaw/ |
pasBA3ku :
I

10 Om

—O 1

04

—O5

—O 8

BcnomoratensHoe
obopygoBaHve

a) Llens cBasn
Ethemet c MO

CTB/OP 2506

| Llenb
| OKOHMaHMS
I
I
1
I
I 10 Om
I
2
|
I
3
I
: 10 Om
|
6
I
I
4 I
: 10 Om
I
5
I
I
7
I
I 10 Om
I
8

b) Lienb okoHYaHus ans
HeuncrbITyemoro nopta Ethemet

PucyHok A.6.7-1 — OkoHYaHue U CBA3b C 3eMJ1IeEN HencnbITyeMbIX NopToB Ethernet
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—o 1 n
R1 A Mopr, opT
o~ B 130 NP OBAHHBI T vranm,_ |
o L i |l o2 P
| TpaHcop MaTo pom
|
| | o
|
I
| —o 6
SW |
|
‘ L oy Vo
|
|
Ko M61H1poBa HHbI i | —=©°5
reHepaTop BOMHbI } A
1,2/50-8/20 D R2 5 L o7
°8 Apyve
E nopTbI
~=<=-0 OKpaH o ---9
l 1
| | 1 |
1 T ! !
I I G i,
| . |
1
| 1 | OkoHYaHme n |
! ! | pasesaka |
I ! U I
: OnopHas wnHa O : : :
o fo % 5 ——-47]
O6patHbI NPOBO A reHepaTopa a b c d

SW B nonoxeHun A: ncnoltaHne PoE Tuna A, BbiBoAbl NUTaHusa 1/2-3/6;

SW B nonoxeHuun B: ncnolitaHne PoE Tuna B, BbiBoAbl NUTaHusa 4/5-7/8;

a — aKpaH kabens cesA3n RJ45;

b — nogknioyeHne 3aWMTHOrO UNK yHKUMOHaNbHoro 3asemnenus N0O;

¢ — d = BbIBOAbI 4118 BCEX APYIMX CUrHanNbHbIX MOPTOB;

1,2,3,4,5,6,7 n8 — Homepa koHTakTOB RJ45;

R1=R2 =10 Om.

Mpumevanmne — MNopTbl nuTatowwero obopyaosaxus (PSE), nkxekropa n nutaemoro yctponctea (PD) UCMbITLIBAIOTCSA B MONOXEHNN
AnB nepekn4yartens (SW) Ecnn nuTarwowiee oGopy,qosaHme onpegendet nutatowme napbl, TO UCNblTaHWUE NPOBOAUTCA TOSIbKO
Ha 3TuUX napax.

PucyHok A.6.7-2 — Cxema ucnbiTaHMA nonepeyHbiM/gud depeHumanbHbLIM BbIGPOCOM
nuTarowen napbl nopta PoE Ethernet

0 1 Mopt 1
n nMTaHus I
opT, . o ‘
o) 2 N30NMPOBaAHHbIU ]
TpaHcdopmMaTopom :
° |
[}
SwW 0 6 :
—M—@—« [
o4 no :
I |
[}
O 5 |
[}
I
0 7 [}
I
[}
? o 8 [Lpyrne nopTsl :
R Uoe E |
~—4--0 3 - I
H KpaH (P ?— -? H
1 1 ! ! 1
| ] T T ]
| | | | 1
1 1 ! [ 1
1 1 [ i 1
1 1 1
\ OnopHas wuHa MO \ l \ \
L 539 5 &—--4 5]
a b c d e
Upc — ncnbiTatenbHoe HanpspkeHne DC (go 100 mA); MogkntoYeHns K ONOPHOW LIMHE BTOPUYHBIX Lienew, ecnu Ta-
SW — nepekntoyatenb, 3aMKHYTbIA A58 UBMEPEHUs ToKa; KOBblE MMETCS:
A — amnepmeTp, Ncnonb3yemMblin ANs U3MepeHust Toka a — nogkntoyeHne kabenbHoro akpaHa RJ45;
yTeuKM I b — nogknoveHne 3aLnTHOrO NNK PYHKLMOHANbLHOTO 3a3eM-
ConpoTtusneHue usonsumm — Upc/ I nexus MO;

¢ — d — BbIBOAbI Afsi BCEX OPYyrnx CUrHasnbHbIX NOPTOB;
€ — BbIBOAbl NOpTa NUTaHUA

PucyHok A.6.7-3 — CxeMa UcnbITaHUA CONPOTUBIIEHUS u3onsauum nopTa Ethernet,
BKIl0Yasi BapuaHTbl POE, NOCTOAHHBLIM TOKOM
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o1 MopT © © NcTOYHMK|
MATaHMA o MMTaHms
o 2
Eoq----|9E
o 3 T
Llenb cBA3mn |
R o 4 :
— MopTt !
o {1 P
o5 Ethernet no i
|
o6 |
|
o 7 :
|
Ko MBU H1poBa HHbI o8 [pyme :
reHepaTop BOMHbI E nopTbl !
1,2/50-8/20 F=1-0 Span ¢ -=- |
| 1 ! ! |
| T 1 H |
| I r=d-===b- |
: . ]
| | | OkoHuaHne i :
! | | pasesaka | |
| | !. ________ ] !
: OnopHas wuHa MO : : : :
o o ¢ S &—--9 [
a b c d e

OO6paTHbIi NpoBOA reHepaTopa/3emnst

1,2,3,4,5,6,7 n8 — Homepa koHTakToB RJ45;

a — NOAKIYEeHNe 3KpaHa kabensa B coeguHutene RJ45 ans nogknoyeHmn STPE;

b — nogkntoveHne 3aWmUTHOrO MK dyHKLMOHanbHoro 3asemnexus N0O;

¢ — d — BbIBOAbI BCEX APYrMX CUTHANBHbLIX MOPTOB.

MpumeyaHne — 3Ta cxeMa 3aKkopavymBaeT UCTOYHMK NMUTaHNSA MHXEKTOpa Uu nuTatowero obopyaosaHusi. NctouHu-
Kv NuTaHus, cooTeeTcTByowme |IEEE 802.3 He JOMmKHbI NOBPEXAAaTbCA B 3TUX YCIOBUSIX.

PucyHok A.6.7-3a — Cxema ucnbiTaHusa NpoYyHocTn nopTta Ethernet, Bknoyaa BapuaHTbl POE, HanpsikeHnem
npoaonbHoro/o6wero Buga

Lienb cBs3n

O O
0 1 MopT McTouHnK|
R ACL N o MTaHs

R Eo-—————-QE

o R Mopt
o5 Ethernet Mo

Ko M61HMpoBa HHbI o g
reHepaTop BOMHbI
1,2/50-8/20

Bpyve

:
]
b

OkpaH

polo—ooL,

1 [}
I
| OkoHuaHme 1|

| pasBaska :

OnopHast wuHa O

[
o —

o|o========——--0m

p|0==mmmmmmmmm

O6paTHbI 1 NpoBOA reHepaTopa/3emMns

1,2,3,4,5,6,71n8—Homepa KoHTakTOB RJ45;

a — NoAakKmtoYeHne akpaHa kabens B coeguHutene RJ45 ans nogkntodeHnin STPE;
b — nogkntoueHne 3alWmMTHOrO UNKU pyHKUMoHanbHoro 3asemneHus NO;

C — d — BbIBOAbI BCEX APYIVIX CUrHATbHBLIX MOPTOB.

PucyHok A.6.7-4 — Cxema ucnbiTaHUA Nnpeobpa3oBaHus noptoM Ethernet, Bkntoyasa BapuaHTbl POE,
BblGpoca npoponbHoro/o6wero Buaa B BbiIGpoc nonepevHoro/anddepeHumansHoro Buga
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| Bl
| R1 Cl1 SW1
| | o o
o I T o la MopT McTounmK
| | nMTaHust nMTaHus
: : o 1b © °
| | Sw2 y 2 Eod----1oE
| | T
| | L. :
: : o 2b |
| | |
" Llenb ceazn, Lo R I Mo |
| yKopauuBaiowas | |
| anutenbHocTs | - :
: uMnynbsca : -——|——© |
KomBuHMpoBaHHbIN | | | SWn :
reHepaTop BOMHbI : : f [ © na |
1,2/50-8/20 | [] R2 1 :
| | 0 nb
I I Hpyme I
| | E nopTbl !
| | - OkpaH ° -— :
| | 1 1 I I |
| | ] 1 T T |
1 1 r-i-—--L—-, |
| | \ P ! [
! ! | | | OxoHuarme " :
| | | | | paseAs@ : |
| | 1 | - 1 !
: : : OnopHas wuHa MO : : : :
o— ! o o o o———-9 oq--
e oo .l
_ a b c d e
OB6paTHsI i NpoBOA reHepaTopa

KoHTakTbl ANst NogknioYeHns BUTONM napbl, 0603HadeHHble kak 1la u 1b, 2a n 2b go na n nb, kommyTMpytloTCa nepe-
krtovarenamm SW1, SW2 go SWn coOoTBETCTBEHHO.

[na kaxgow napbl KOHTAKTOB, KOr4a nepeknoyaTernb HaXoauTCA B BEPXHEM MOMOXEHUN, OOUH KOHTAKT MOAKMoYa-
eTca K uenu ceas3n. Korga nepekniovatenb HAXOAUTCS B HXKHEM MOMOXEHUN 3TOT KOHTaKT NoAKMYaeTcst K PyHK-
LMOHaNbHOMY 3a3eMITEHUIO.

1,2, 3,4,5,6,7 18— Homepa KoHTakTOoB RJ45;

a — NoakmntoYeHne akpaHa kabens B coeguHuntene RJ45 ans nogknoderHnii STPE;

b — nogknioyeHne 3aWMTHOrO UNM yHKUMOHanNbHoro 3asemnenus NO;

€ — d — BbIBOAbI BCEX APYIMX CUTHASbHBIX MOPTOB.

R1=R2=100m

C1 =0,5 mk® = 10 %, 5 kB, akBnBaneHTHOe nocneposaTtensHoe conpoTueneHne (ESR) meHee 0,5 Om, HOyKTUB-
HOCTb MeHee 1 MkIH, Apyrue napasnTHble BENUYUHBI MPUEMIEMBI, ECIIN BbIMOMHAOTCS YCNOBUS NpumMeYdaHus 3.
MprmeyvaHne 1 — 3To UcnbiTaHWe BbINONHAETCSA Ha KaXk4ow nape KOHTaKTOB, BbIOUpaeMon NnepeBodoM nepeknoya-
Tens 3ToW napbl B BEPXHEE MOSTOXEHWNE, a OCTalnbHbIX NepekryaTenel B HUWKHee nonoxeHune. Bolbpockl nogatoT
N3MEHSIOLLLENCS NONSPHOCTH.

MpumeyaHne 2 — OTa cxema 3akopadmMBaeT UCTOYHUK MUTaAHNSA MHXEKTOpa 1nv nutakwero obopyaosaHus. Vctou-
HUKWN NUTaHns, cooTBeTcTByoWwMe IEEE 802.3, He [OMKHbI NOBPEXAATLCA 3TUM OOCTOSITENBLCTBOM.

MprmeyaHne 3 — HavanbHas CKOPOCTb HapacTaHWst TOKa KOPOTKOro 3ambikaHus (di/dt) mpu HanpskeHun 3apsaa re-
HepaTopa 2,5 kB pomkHa 6biTb 60 A/mke £ 10 A/mkc B nepBble 0,5 MKC.

PucyHok A.6.7-5 — Cxema UcnbITaHUSA BUTOM Napbl BbLIGPOCOM nonepeyvHoro/o6uero Buaa ans nopTos,
MMeloLWMX oaHO unu Gonee NOAKMIOYEHUt BUTON Napbl, TaKUX Kak Ethernet, Bknovas BapnaHTbl POE
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o 2a

o 2b
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Ko M6y HupoBa HHbI
reHepaTop BOJHbI
1,2/50-8/20
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OO6paTHblii NpoBOA reHepaTopa

PucyHok A.6.7-6 — UcnbiTaHue coegMHEHUs1 3KpaHa/3almTHOW 060M0o4YkM GonblUMM TOKOM Ans nopTa Ethernet
3KpaHMpOBaHHOro/3awmLeHHOro Kabens

o1 MopT
nMTaHus
0 2
o--+-——- PE
o 3 |
|
|
o 6 |
© MopT :
o 4 Ethernet no |
|
|
o o5 !
|
|
o 7 !
|
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nepe MeHHOro Toka . .U.ng)rl)l;l/lb? :
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|
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a b c d e

O6paTHsI NpoBOA reHepaTopa/3emnst

MpumeyaHve 1 — 3Ta cxema 3akopayvmBaeT UCTOYHMK NMUTAHUSA UHXEKTOpa Unu nutawLlero obopygosaHus. ctou-
HUKN NUTaHus, cooTBeTcTByowme |IEEE 802.3, He 4OMKHbI MOBPEXAATbCS 3TMM 06CTOATENLCTBOM.

MpumeyvaHne 2 — 31O UcNbITaHNE Takke NPUMEHSIIOT K J'II060My nopty Ethernet, KOTOpLIN HE BblAEPXNBAET UCMbITA-
HMe conpoTuBiieHna naonaunm B Kakon-nnbo NONAPHOCTU.

MpumeyaHue 3 — 3TO ncnbITaHME He NPUMEHSIOT K Ntobomy nopTy Ethernet, koTopbINn BblAepXMBaET NCMbITaHWE CO-
NPOTMBNEHUS U30NALMM NPU KaXKA0N NONAPHOCTHL.

PucyHok A.6.7-7 — Cxema ucnbiTaHus BHelwHero nopta Ethernet, Bknioyas BapuaHTtbl POE,
Ha KOHTaKT C CEThbI0 INEeKTPONMUTaHUA
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Mpunoxenue O.A
(cnpaBo4Hoe)

CBefeHUA 0 COOTBETCTBUMN CCbINTOYHbIX MeXAyHapoAHbIX CTaHAAapPTOB rocyaapCTtBeHHbIM

cTaHaapTam
Ta6nuua O.A.1
O603Ha4yeHne CCbINoYHOro CreneHb O603HayeHne 1 HaMeHoBaHWEe COOTBETCTBYIOLLEro

MeXxayHapoaHOro ctaHaapTa | cooTBeTCTBUS rocygapcTBeHHOro craHgapTta

ITU-T K.11:2009 - ¥

ITU-T K.12:2010 - )

ITU-T K.27:2015 - )

ITU-T K.28:2012 - ¥

ITU-T K.39:1996 - '

IEC 60050-701:1988 IDT FOCT IEC 60050-701-2017 MexayHapoaHbIA 3NeKTPOTEXHM-
Yyeckui cnoapb. naea 701. AnekTpocBsA3b, KaHambl U CETU

IEC 60060-1:2010 - )

IEC/TR 60664-2-1:2011 - )

IEC 61000-4-2:2008 IDT CTB IEC 61000-4-2-2011  3nekTpomarHuTHasi  COBMECTU-
MocTb. YacTb 4-2. MeToabl ncnbiTaHUn U namepeHmn. Mcnbl-
TaHUs Ha YCTONYMBOCTb K 9MNEKTPOCTAaTUYECKMM pa3psgam

IEC 61643-12:2008 IDT FOCT IEC 61643-12-2022 YcTtponcTBa 3alinTbl OT UMMYMbC-

HbIX NepeHanpsbkeHN HU3KOBOMbTHbIE. YacTb 12. YcTponcTea
3alWWTbl OT MMNYMbCHbBIX NepeHanpsXKeHUNn B HWU3KOBOSbTHbIX
CUNOBbIX pacnpedenuTenbHbIX cuctemax. NpuHumnel Beibopa
N NpYMeHeHus

IEC 62475:2010

*

* CoOTBETCTBYIOLLMIA FOCYAapCTBEHHbIN CTaHAApT OTCYTCTBYET. [J0 ero NPUHSATUS crieflyeT UCnonb3oBaTh odulmans-
HbIi 9K3EeMMMAP MeXOyHapoOHOro CTaHdapTa M ero nepeBod Ha PYCCKUI A3blK. 3a oduuManbHbIM 9K3EMNSPOM
MeXAyHapOoAHOro cTaHAapTa v ero NnepeBodoM Ha PYCCKUN A3bIK crieqyeT obpallaTeCsd B HaLMOHanNbHbIA MHCTUTYT NO
cTaHgapTu3aummn Pecnybnuku Benapychb.

CTaHOapToB:

— IDT — ngeHTMYHbIN CTaHgapT.

MpumeyaHne — B HacToswen Tabnmue ncnonb3oBaHbl cneayluime ycroBHble 0603HAa4YEHNS CTENEHN COOTBETCTBUS
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Mpunoxenue O.b
(cnpaBo4Hoe)

CpaBHeHue onpeaenieHUn, NPUHATBLIX B HAaCTOSAILLEM CTaH4apTe B COOTBETCTBUM
C MeXAyHapoaHbIM CTaHA4APTOM U B AENCTBYIOLWMNX rOCYAapCTBEHHbIX CTaHAapTax

Ta6nuua [.5.1 — CpaBHeHMe onpepeneHuin, NPUHATLIX B HacTosiLeM cTaHAapTe, C onpeaeneHusmum,

npuHaTbimu B CTB 1956-2011

TepMuH 1 onpegenexHve
B COOTBETCTBMM C HAaCTOSALUMM CTaH4APTOM

TepMuH 1 onpeaenexne
B cooTBeTcTBMM ¢ CTH 1956-2011

3.1.1 cetb poctyna (access network; AN): Yactb
CEeTW 3MEeKTPOCBA3M, KOTopas pacnonoXeHa Mexay
LIEHTPOM 3NEKTPOCBA3N U 3aHNEM C NOMELLEHNEM
nonb3oBaTens.

3.2.5 ceTb pocTtyna: YacTtb ceTu nepefadn OaHHbIX
OT OKOHEYHOro abOHEHTCKOro ycTpowcTBa A0 y3na
JocTyna, koTopasi obecneuvBaeT nepeaavy AaHHbIX
MeXay OKOHEYHbIM 06opyaOBaHMEM AAHHBLIX U Y3FOM
ceTu nepegaydv gaHHbIX.

3.1.34 TpaHcnopTHaa ceTb (trunk network; TNW):
YacTb ceTun anekTpocssasun, KoTopasi pacnonoxeHa
Mexay OBYMS LieHTpaMu anekTpocssAsu n obecne-
YMBaOLLAsA CBA3b MEXAY LieHTpamum.

3.2.6 TpaHcnopTHas ceTb: YacTb ceTu nepegaun
OaHHbIX, NpegHasHavyeHHasa aAng nepefadn AaHHbIX
MeXay y3rnamu CeTu.

Ta6bnuua [.6.2 — CpaBHeHue onpeaeneHnn, NPUHATLIX B HaCTOSILLEM CTaHAapTe, C onpeaereHnsiMm,

npuHaTbiMu B CTB 1343-2007

TepMuH 1 onpegenexHve
B COOTBETCTBMM C HACTOSALUMM CTaHAAPTOM

TepmuH 1 onpegenexHune
B cootBeTCcTBMM ¢ CTH 1343-2007

3.1.28 anekTpocBaA3b (telecommunication): Jiob6as
nepegava, UsnyvyeHue nnn BocnpounsseneHue 3Ha-
KOB, CUrHarnoB, MMCbMEHHOIO TEKCTa, U30bpaxeHui
N 3BYKOB WUNM MHopMauum nobor npupodbl no
NPOBOAHbLIM, pagno-, ONTUYECKUM UNU  JpYyrum
3ANeKTpoMarHuTHbelM cuctemam (IEC 60050-701).

A.1 anekTpocBAa3b: Bug cBa3n, npencrasnsowmi
cobon niobble U3NyyYeHus, nepegady WUnNu npuem
3HaKoOB, CUrHasnoB, roslocoBor nHdopmMaumm, NUcb-
MEHHOro TeKCTa, M300pakeHUNn, 3BYKOB WIM UHbIX
coobueHun no paguocmucTteme, NPOBOAHOW, OMTU-
YeCKOW 1 APYrMM 3MEKTPOMarHUTHbIM CUCTEMaM.

3.1.29 ueHTp 3anekTpocBA3m (telecommunication
centre): CoopyXeHne 9neKkTpocBsA3N, B KOTOPOM
3a3eMIieHMe U COEAVMHEHMUS BbINOMHEHbI B COOT-
BetcTBUK C ITU-T K.27.

A.14 coopyxeHus anekTpocBA3n: OObEKTbI NHXe-
HEPHON MHMPACTPYKTYpbl, B TOM 4uUCre NUHENHO-
KabernbHble COOPYXXEHUS, 30aHNs, CTPOEHNS, HEXW-
nble noMeLLeHnsi, crneunanbHO CO3[aHHble UMK
npucnocobneHHble Ana  pa3MelleHus cpeacTs
3MNEeKTPOCBA3N.

3.1.30 cetb anekTpocBA3n (telecommunication
network): Cpena nepegayun, npegHasHadeHHas angd
cBA3M Mexay obopydoBaHueM, KOTOpoe MOXeT
ObITb YCTAHOBMNEHO B OTAENBHbIX 34aHUSIX.

3.1.1 ceTb anekTpocBA3n. TexHonornyeckasa cu-
cTema, BkItovaroLas B cebs cpeactsa anekTpocssaamn
W JIMHUK SNEKTPOCBSA3MN.
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Oupekrop OAO «['Mnpoceasb»
HavansHuk HANN TO HAWL

OAO «I'vnpocesiaby

Benywun nnxenep HAWIT TO HANL],

Benywun nnxenep HAWIT TO HANL],

UrxeHep 1 kateropun HAWI TO HANL,
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