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ME>XIOCYOAPCTBEHHbLI CTAHOAPT
COBMECTUMOCTb TEXHUYECKNX CPEeACTB 3rIeKTpOMarHuTHas

OBOPYAOBAHME WMH®OPMALIMOHHBLIX TEXHONOIMMA. PAOVNOMOMEXM
NHOY CTPUAJIbHBIE

HopMmbl 1 MeTogbl U3MepeHui

Electromagnetic compatibility of technical equipment. Information technology
equipment. Radio disturbance. Limits and methods of measurements

[arta BBegeHuna 2014-01-01

Mpegucnosue

Llenn, OCHOBHble NPWHUWUMBI U OCHOBHOW MNOPSAOK NpoBedeHus paboT no
MEXrOCYAapCTBEHHOMN CTaHgapTmusauymm ycTaHoBneHbl [OCT 1.0-92
"MexrocyaapcTBeHHasi cuctema ctangaptusauumn. OcHoBHble nonoxeHunsa” n FOCT
1.2-2009 "MexrocymapCTBeHHasi cuctema cTaHgaptmsaumn. CTtaHgapThbl
MEXroCy4apCTBEHHblE, NpaBuna W pekoMeHZauum Mo MeXrocyaapCTBEHHON
cTangapTusauun. NpaBuna pas3paboTkun, NPUHATUS, NPUMEHEHUsi, OOHOBNEHUSA W
OTMEHbI"

CBeneHusa o ctaHgapTe

1 TNOAMOTOBNEH 3akpbiTbiM  akumoHepHbiM  obwectBom  "HayyHo-
ucnoitatenbHeln  ueHtp  "CAMTIC" w©n  TexHMYeCKMM  KOMUTETOM MO
ctaHgaptm3aumm TK 30 "OnekTpomMarHuTHas COBMECTUMOCTb —TEXHUYECKMX

cpeacTs"

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryriMpoBaHUiO U
meTpornorvm (PocctaHgapT)

3 NMPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTU3aLun, MeTposiornm n
ceptudmkaumm (npotokon ot 25 mapta 2013 roga N 55-N)
3a NpuHATME NPOrosiocoBany:
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Kpatkoe HaumeHoBaHue | Kog cTpaHbl no CokpallueHHOe HanuMeHOBaHWe

CTpaHbl no MK _(UCO | MK (MCO 3166) | HauuoHanbHOrOo opraHa Mo

3166) 004-97 004-97 cTaHgapTmsauum

Benapycb BY loccTaHpapT Pecnybnvku
Benapycb

Knprusmga KG Kbiprel3acTaHgapT

MonpoBa MD Monpgosa-CtaHgapT

Poccusa RU PoccTtangapt

Y3b6ekucTtaH Uz AreHtcTBO "Y3cTaHgapt"

4 [Mpukaszom PenepanbHOro areHTCTBa MO TEXHUYECKOMY PEryrIMpOBaHUIO U
meTporormn ot 22 wmonga 2013 roga N 415-CT MexrocygapCTBEHHbIM CTaHaapT
MCT 30805.22-2013 (CISPR 22:2006) BBegeH B [eWCTBME B KadecTBe
HaumoHanbHoro ctaHaapta Poccuinckon ®epepaunm ¢ 1 sHeapsa 2014 r.
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5 Hactoauwmn ctaHgapT mMogudmumnpoBaH MO OTHOLLEHWUIO K MeXOyHapogHOMY
ctaHgapty CISPR 22:2006* Information technology equipment - Radio disturbance
characteristics - Limits and methods of measurement (O6opygoBaHne
NHAOPMALIMOHHBIX TEXHOSMOMMIN. XapakTepucTuku paguonomex. Hopmel 1 metoabl
N3MepeHUN).

* [JocTyn K MexayHapogHbIM M 3apyOexHbIM [OKYMEHTaM, YNOMsIHYyTbIM B
TEeKCTe, MOXHO MNofy4nTb, obpaTtuBmcb B Cnyx0Oy nooaepxku nonb3oBatenen. -
MpumevaHue narotoeutens 6a3sbl AaHHbIX.

MexgyHapogHbin ctaHgapt CISPR 22:2006 nogrotosneH MexaoyHapogHbIM
cneuuwaneHbiM  komutetoMm no  paguonomexam (CISPR)  MexagyHapogHoun
anekTpotexHudeckon komuccun (IEC), nogkomutetoMm | "OnekTpomarHuTHas
COBMECTUMOCTb 000pYyA0OBaHMA MHGOPMALMOHHBIX TEXHOMOMMIN, MYNbTUMELUNHOIO
obopynoBaHUa 1 pagmMonpueMHbIX YCTPOUCTB".

HacTtoswee obbegmHeHHoe udgaHve mexayHapogHoro ctaHgapta CISPR 22
(n3panvne 5.2) BknodaeT B cebs natoe msgadHve, onybnukoBaHHoe B 2005 T,
N3meHeHre 1 (2005 r.) n ameHeHne 2 (2006 r.)

[MepeBop C aHIMMNUCKOro A3blka (en).

HanmeHoBaHue HacTosILLEro cTaHgapTa N3MEHEHO OTHOCUTEIBbHO
HaMMEHOBaHWS MeXOyHapO4HOro cTaHgapTa ANs NpyvBEAEeHVs B COOTBETCTBUN C
FOCT 1.5-2001 (nogpasgen 3.6).

CcbifikM Ha MexayHapoAHble CTaHOapThl, KOTOpble MPUHATHI B KavyecTBe
MEXroCcy4apCTBEHHbIX CTaHOapTOB, 3aMeHeHbI B pa3aene "HopmaTtuBHble CCbIKn"
N TEeKCTe cTaHgapTa CCblIIkaMM Ha COOTBETCTBYIOLME MEXOCYLAPCTBEHHbLIE
CTaHOapTbl.

TepmuH "paguoyacToTHoe Bo3myLleHune" ("radio disturbance") 3ameHeH Ha
TepMuH "MHOycTpuanbHaa paguonomexa’ B Uenax CcobrogeHnss MPUHSTON
TepMuHonorun. [ononHuternbHble dpasbl U CrioBa, BHECEHHbIE B TEKCT CTaHAapTa
AN YTOMHeHMs obracTu pacnpocTpaHeHus u  obbekTa cTaHgapTusauuu,
BblAeneHbl NoNyMpPHbIM KypCUBOM®.

* B 6ymaxxHoM opurimHane o60o3Ha4YeHns 1 Homepa CTaH4apTOB M HOPMATMBHbIX
AOKyMeHTOB B pasgere "lNpeancnosue”, npumedyaHuax B pasgerne 2 "HopmaTtuBHble
ccbinkn", npunoxernn JA npuBoaatcst 06bl4HBbIM LWPUAITOM; OCTarbHbIE N0 TEKCTY
AOKYMEHTA BblAerneHbl NONyXUPHbIM KypcuBOM. - [NprmedaHme narotosutens 6asbl
JaHHbIX.

CBegeHnss 0 COOTBETCTBUM MEXTOCYOapCTBEHHbIX CTAHAAPTOB CCbISNIOYHbIM
MeXOyHapOAHbIM CTaHAapTaM NpuBeAeHbl B AONONHUTENLHOM npuroxeHun JA.

CTteneHb cooTBETCTBUA - MoandmumnposaHHas (MOD).

CtaHgapt nogrotoBrneH Ha ocHoBe npumeHeHus [OCT P 51318.22-2006
(CISPR 22:2006)

6 BBEJIEH BIEPBbIE
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Beenenue k CISPR 22:2006

ObnacTb NpMMEHEeHWs1 HacTOsLWEero CTaHgapTa oxBaTbiBaeT BCH MNOSOCY
paguodactoTr oT 9 kly go 400 [Ty, ogHako HOpMbI onpeaenieHbl TOMbKO B
OfpaHU4YEHHOW Morfioce  4acToT, KOTopas CyYuMTaeTcsa  AocTaTodHOM  Ans
YCTaHOBIEHUSA YPOBHEN NMOMEX B LeNnaxX 3awmTbl Cryx0 pagvoBeLLiaHUs U CBA3U U
obecneyveHnss BO3MOXHOCTW ANt APYron annaparypbl (yHKLMOHMPOBATL AOMMKHbLIM
obpa3oM Ha NpMeMeMOM PacCTOSHUN.

1 O6nacTb NPUMEHEHMUS U LENb

HacTtoaumn ctaHgapT pacnpocTpaHaeTcsa Ha obopyaoBaHne MHopMaL MOHHbIX
TexHosorun (OUT) B cooTBeTcTBUM C onpeaeneHnem OUT, npuseneHHbIM B 3.1.

CraHgapT ycTaHaBnMBaeT HOPMbl M METOAbl M3MEPEHUN WHOYCTPUanbHbIX
paguonomex (UPI1) ot OUT knaccoe A n b B nonoce yactot ot 0,175 MINy do 6
ru.

N3mepeHusa Ha YacToTax, MPUMEHUTENBHO K KOTOPbIM HOPMbl HE YCTaHOBIIEHDI,
He NpoBOAAT.

Llensamn HacToswero ctaHgapta SBMSAOTCA: YCTaAHOBMEHWE eAnHOOBbpasHbIX
TpeboBaHun k ypoBHsaM WPl oT obopynoBaHMs, COOTBETCTBYHOLLErO 0GnacTu
NMPUMEHEHUS HACTOSILLEro cTaHgapTa M GMKCMPOBAaHHBLIX HOPM  paguoroMeX;
onuMcaHve MeTOL4OB W3MepeHun, CTaHdapTu3auua paboumx Yycnosui npu
NpOBEAEHMN UCMbITAaHUIA; onpeaerneHne nopsiaka oLeHKN pe3ynbTaToB UCTbITaHWN.

Jlioboe obopypoBaHue (unm 4vacte OWT), ocHoBHOWM (PyHKLMEN KOTOPOro
ABNSEeTCA nepejada  wunu  npyeMm  paguocurHarioB B COOTBETCTBMM  C
onpegeneHusamn, npuesegeHHsiMM B PernameHte paguocssasv MexagyHapogHoro
Colo3a 3MeKkTpoCcBA3M, MWCKMYaeTcs M3 obrnacTv MNPUMEHEHWs HACTOSLEro
cTaHgapTa.

MpumevaHre - Jlioboe oGopygoBaHMe, KOTOpoe UMeeT (PyHKLMIO U3NyYeHus
n/vinn npvema pagnocurHasnioB B COOTBETCTBUM C OnpeaeneHnsiMu, npusegeHHbIM1
B PernameHte paguoceasn MexgyHapogHoro Coro3a 9nekTpoCBSA3W, OO0SMKHO
COOTBETCTBOBATbL MpaBuram perynmpoBaHus  paguocBsA3W,  YCTAHOBIEHHbLIM
HaUMOHanNbHOM  agMWHUCTpaLMen CBS3W, HEe3aBUCMMO OT  MPUMEHMMOCTU
HacTosLero ctaHgapTa.

HacTtosumn ctangapt He pacnpocTpaHsieTca Ha obopyaoBaHue, Ans KOTOPOoro
HopMmbl MPIT B nonoce 4vactoT oT 0,175 My go 6 [Ty ycTtaHoBneHbl B Opyrux
Mex2ocydapcmeeHHbIX cmaHOapmax, pa3pabomaHHbIX Ha OCHoee
npumeHeHusi Mexx0yHapoOHbIx cmaHlapmos IEC unu CISPR.

2 HopmaTuBHbIe CCbINIKN



B HacToswem cTaHgapTe MCnonb30BaHbl HOPMAaTUBHbBIE CChISIKM HA CrieayoLme
cTaHgapTbl:

OCT 14777-76 Paduonomexu uHOycmpuasibHble. TepMuHbl U
onpeodesnieHus!

OCT 30372-95* Coemecmumocmb mexHuU4YecKux cpedcme
anekmpomazHumHasi. TepMuHbI u onpeodesieHust

* B Poccuiickon depepauunn gencteyet [OCT P 50397-2011 (MOK 60050-
161:1990).

FOCT 30804.4.6-2002* Coemecmumocmb MexXHUYECKUX cpedcme
afnneKmpomMazHuUmHasi. Ycmoiyueocmb K KOHOYKMUBHbIM  OMexaMm,
HageOeHHbIM  paduo4yacmMOMHbIMU  3JIEKMPOMacHUMHbLIMU  MOJISAMU.
TpeboeaHusi u MemoObI ucnbimaHuti

* B Poccuinckon ®egepaumm gencteyetr [OCT P 51317.4.6-99 (MOK 61000-4-6-
96).
[OCT 30805.13-2013 (CISPR 13:2006) Coemecmumocmb mexXHUYeCKUX
cpedcme asleKmpomMa2HUMHasi. PaduoeewamersnbHbie npueMHUKu,
meneeu3opbl U Opyeass b6bimoeasi paduoasnieKmpPOHHass annapamypa.
Paduonomexu uHdycmpuarnbHbie. Hopmbl u MemoOdbl usmepeHul

OCT  30805.16.1.1-2013  (CISPR  16-1-1:2006)  Coemecmumocmb
mexHu4Yeckux cpeocme anekmpomazHumHas. TpeboeaHusi K annapamype
ons u3MepeHusi napamempoe  UHOycmpuasibHbIX  paduorioMex U
nomexoycmouiyueocmu u Memodbl usmepeHut. Yacmb 1-1. Annapamypa
ons u3MepeHusi napamempoe  UHOycmpuasibHbIX  paduoriomMex U
nomexoycmouyueocmu. [lpubopbl Onsi u3MepeHusi UHOycmpuasnbHbIX
paduornomex

OCT  30805.16.1.2-2013  (CISPR  16-1-2:2006)  Coemecmumocmb
mexHu4Yeckux cpeocme 3anekmpomazHumHas. TpeboeaHusi K annapamype
ons u3MepeHusi napamempoe  UHOycmpuasibHbIX  paduorioMex U
nomexoycmouiyueocmu u Memodbl usmepeHut. Yacmb 1-2. Annapamypa
O5nsi  u3MepeHusi napamempoe  UHOycmpuasibHbIX  paduorioMex U
nomexoycmouyueocmu. Ycmpolcmea Osii U3MepeHuUsi KOHOYKMUGBHbIX
paduoriomex U ucrnblimaHul Ha ycmol4Yyueocmb K KOHOYKMUBHbLIM
paduornomexam

OCT  30805.16.1.4-2013 (CISPR  16-1-4:2007)  Coemecmumocmb
mexHu4Yeckux cpeocme 3anekmpomazHumHas. TpeboeaHusi K annapamype
Onsi u3MepeHusi napamempoe  UHOycmpuasibHbIX  paduoriomMex U
nomexoycmouiyueocmu u Memodbl usmepeHut. Yacmb 1-4. Annapamypa
ons  u3MepeHusi napamempoe  UHOycmpuasibHbIX  paduoriomMex U
nomexoycmouiyueocmu. Ycmpolcmea Onisi U3MepeHusi Uu3JlyYaeMbix
paduoriomex U ucnbimaHul Ha ycmou4Yueocmb K  U3Jly4aeMbIM
paduornomexam

OCT  30805.16.2.1-2013  (CISPR  16-2-1:2005) Coemecmumocmb
mexHu4Yeckux cpeocme 3anekmpomazHumHas. TpeboeaHusi K annapamype
ons u3MepeHusi napamempoe  UHOycmpuasibHbIX  paduorioMex U
nomexoycmoiiyueocmu u MemoObl u3mepeHul. Yacmb 2-1. MemoOsbli
u3smepeHuti napamempose uHAycmpuarsnbHbIX paduornomex u
nomexoycmotiyueocmu. N3amepeHue KOHOYKMUBHbIX paduornomMmex

OCT  30805.16.2.3-2013  (CISPR  16-2-3:2006)  Coemecmumocmb
mexHu4Yeckux cpeocme 3anekmpomazHumHas. TpeboeaHusi K annapamype
ons u3MepeHusi napamempoe UHOycmpuasibHbIX  paduoriomMex U
nomexoycmoduliyueocmu u MemooObl u3mMepeHul. Yacmb 2-3. MemoObi
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u3smepeHutl napamempoe uHAycmpuarsnbHbIX paduornomex u
nomexoycmou4ueocmu. i3mepeHue usryv4aembix paduornomex

OCT _ 30805.16.4.2-2013 (CISPR  16-4-2:2003) Coemecmumocmb
mexHu4eckux  cpedcme aslekKmpomMa2HUMHasl. HeonpedeneHHocmb
usmepeHuli 8 obsrlacmu 351eKmpoMa2HUMHOU coemMecmumocmu

MpumeyaHue - [py NONb3OBaHWM HACTOALWMM CTaHA4ApPTOM LienecoobpasHo
NPOBEPUTb [LOENCTBUE CCbISTIOYHbIX CTaHOApTOB B  MHAOPMALMOHHOM cucTeme
obLero nonb3oBaHuA - Ha odmuumanbHoM cante dPenepanbHOro areHTCcTBa Mo
TEXHNYECKOMY PErynMpoBaHUIoO U MeTporiorMn B ceTn IHTEpPHET nnm no exerogHomMy
WHopMaLMoOHHOMY  ykasateno  "HauumoHanbHble  cTaHgapTtbl”,  KOTOpbIM
onybnmMkoBaH MO COCTOSHMIO Ha 1 SAHBapsA TeKyllero roga, M No BbiNyckam
eXeMeCA4YHOro MHGOPMAaLMOHHOIO yKaszaTens "HauwoHanbHble cTaHgapTbl" 3a
Tekyumnn rog. Ecnm  ccbinoyHbl  cTaH@apT 3aMeHeH (M3MEHeH), TO npwu
Nosib30BaHMM HACTOSILLWMM CTaHA4ApPTOM crieyeT PyKOBOACTBOBATLCS 3aMEHSIOLLM
(M3MeHeHHbIM) cTaHgapToOM. ECru CCbINOYHbIN CTaHaapT OTMeHeH 6e3 3ameHbl, TO
nosioXeHne, B KOTOPOM [JaHa CCblflka Ha Hero, MPUMEHSIETCS B 4acTu, He
3aTparvBaroLLEn 3Ty CChISIKY.

3 TepMUHbI 1 onpeaeneHuns

B HacToswem ctaHgapte npumeHeHbl TepMmnHbl no FTOCT 14777, TOCT 30372,
a Takxe criegyrome TEpMUHbI C COOTBETCTBYIOLLMMU onpeaeneHnsMu:

3 . 1 obopynoBaHme wuHdpopmMauMOoHHbIX TexHonorun; OWUT [information
technology equipment (ITE)]: JTio6oe o6opynosaHue:

a) BbIMNOMHAOLLIEE OCHOBHYIO (PYHKLIMIO, CBSA3aHHYID C BBOAOM, XpaHeHueM,
oTOOpaXeHWeM, MOWUCKOM, nepegadveit, o6pabOTKoOW, KOMMyTauuenhn  Wnu
ynpaBreHnemM AaHHbIX U COOOLUEHUA CBSA3M, KOTOpPOe Mpuv 3TOM MOXET ObiThb
CHabXeHO OJHMM WM HECKOINbKUMM MNopTamMu, WUCMNONb3yeMbiMM OObIYHO Ans
nepenayun MHdopmaLmy;

b) nmetoee HoOMMHanNbHOE HanpsikeHne NuTaHusa He 6onee 600 B.

OUT Bknmoyaetr B cebs, Hanpumep, obopyooBaHMe 06pPabOoOTKM [aHHbIX,
O(MCHble MalUMHbI, 3MEeKTPOHHOe obopyaoBaHWe And  geronpou3BoacTBa U
obopyaoBaHune CBA3MN.

3.2 nucnobityemoe obopyaoBaHue; MO [equipment under test (EUT)]: OTaensHo
npumeHsiemoe OUT mnn byHKUMOHANbHO B3anmogencTBytolas rpynna obpasuos
OWT (cuctema), KOoTOpble BKMOYAOT B Ce0S OOMH WM HECKOSIbKO OCHOBHbIX
GNOKOB M UCMONb3YETCS AN Lieren OLLEHKN.

3.3 ocHoBHOM Gnok (host unit): YacTb cuctemsl, Bknovatowen B ceba OUT,
unnm 6nokK, KOHCTPYKLMSA KOTOpbIX obecrneynmBaeT MexaHU4eckoe pasMeLLeHue
Moayrien, KOoTopble MOryT cogepXaTb WMCTOYHMKU paguoyacTOTHbIX CUrHaroB U
obecneymBaTb pacnpegesieHMe HanpskeHun anekTponutaHua ana apyrmx OUT.
PacnpegeneHve anekTponuTaHUs Mexady OCHOBHbIM —6riokom (6rnokamu) u
moaynamu unm apyrumm OUT MoXeT OCYyLIeCTBNATLCHA MO MOCTOAHHOMY TOKY,
nepemMeHHOMY TOKY UI NOCTOSAHHOMY U NepPeMEHHOMY TOKY OHOBPEMEHHO.

3.4 moaynb (module): Yacte OWT, koTopas BbIMOMHAET ONpeaerieHHYo
OYHKLIMIO 1 MOXET cofiepaTb NUCTOUHMKU pagmMo4acTOTHBIX CUrHAroB.
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3.5 naeHmuHble moaynu n OUT (identical modules and ITE): Mogyrm n OUT,
M3rOTOBMEHHbIE B 3HAYUTENbHOM KONMYECTBE MO eAuHbIM  TEXHUYECKUM
TpeboBaHUsM 1 B Npedenax ycTaHOBMEHHbIX NPOM3BOACTBEHHbIX JOMNYCKOB.

3.6 nopt cBfA3mn (telecommunications/network port): Mecto coeaunHeHus, B
KOTOPOM OCYLLECTBNAETCS nepefaya peyu, AaHHbIX U cUrHanos, obecnevmBaroLLmx
B3aMMOCBSA3b LUMPOKO pa3BEeTBIIEHHbIX CUCTEM NocpeacTBOM nogkrodeHns OUT k
MHOronosib30BaTeNbCKUM TEeNeKOMMYHUKALMOHHbBIM ceTsam [Hanpumep,
KOMMYTUpPYEMbIM TeneqoHHbIM ceTam obuwero HasHadeHuss (PSTN), umdpoBbim
cetam c wuHterpauuven cnyx6 (ISDN), umndpoBbiM abOHEHTCKMM IMHUSM Tuna
(xDSL), nokanbHbIM BbluMcrMTENbHbIM ceTsam (Ethernet, Token Ring u T1.4.)] n
aHanorM4yHbLIM CETSIM CBSA3MW.

MpumeyaHue - [opT, OObIYHO NpefHa3HaYeHHbIN ONs COeQMHEHUA Mexay
KOMMOHEHTaMM UCMNbITYEMON CUCTEMbI, BKovatowen B cebs OUT (Hanpumep,
nHTepdgenc RS-232, yHuBepcanbHas nocnegoBaTenbHas wuHa USB n T1.4.),
NCNoSb3yeMbIn B COOTBETCTBMM CO CBOMMM (DYHKLIMOHANbHbLIMU XapakTepucTUkamm
(Hanpumep, ¢ y4eTOM MakcuManbHOW AMMHbI NOAKMYaeMoro kabens), B kayecTse
nopTa CBSA3U B COOTBETCTBUM C HACTOSILLUMM OnpeaerieHneM He paccMaTpuBaeTcs.

3.7 mHOorocyHKuMoHanbHoe obopyaoBaHue (multifunction equipment): OUT,
nmetoee ofHy unn 6ornbLuee YNCo OyHKL MK, BbINOSHAEMbIX O4HUM YCTPONCTBOM,
NMPUMEHUTESNBHO K KOTOPbIM AENCTBYIOT TpeboBaHMA HacTosALWEro cTaHaapTa uunm
ApyrMx cTaH4apToB, yCcTaHasmBatowmx Hopmbl APT.

Mpymeyanue - MNpumepamm MHOrodpyHKL MOHaNLHOro 06opyaoBaHNA SABNAOTCS:

- MNepcoHasnbHbIA KOMMbIOTEP C TENEKOMMYHUKALMOHHOW PyHKLUMENn w/unnm
doyHKLIMEN Npuema paguoBeLlaTernbHbIX nepenay;

- NepCcoHarbHbIM KOMMbIOTEP C (PYHKUMEN USMEPEHUN U T.4.

3.8 cymmapHoe obuwee HecUMMeTpUYHOE MONHoe conpommBneHue (total
common mode impedance): ConpoTuBnieHe mexay kabenem, npucoeguHEeHHbIM K
ncnbityemomy nopty MO, n nnacTHON 3a3eMreHus.

3.9 pa3meweHue (arrangement): ®dusnyeckoe pasmelweHre UNO, a Takxke
noacoeUHEHHbIX nepuepunHbIX YCTPOWCTB n/vnm nogKIto4Yyaemoro
obopynoBaHua B npegeriax 30Hbl UCMNbITaHWN.

3.10 koHdurypaumsa (configuration): Pexum @yHKUMOHMPOBAHUA U Opyrne
pabo4ne ycrnosus NO.

3.11 nopkntovyaemoe obopynoBaHue; MO [associated equipment (AE)]:
O6opynoBaHve, nNpUMeEHeHME KOTOporo Heobxogumo Aans  obecneyeHus
dyHKumoHupoBaHna MO  npu  npoBedeHun  ucnbiTaHui.  [logkniodaemoe
obopyaoBaHne MOXET M3NYECKM pa3MeLLaTbCS BHE 30HbI UCMbITAHWUA.

3.12 3amyxaHue npu npeobpa3zosaHuUu obwe20 HecuMMempu4yHO20
HanpspkeHusi: OmHoweHue obwe20 HeCUMMempU4YHO20 HarpsHKeHUs1 Ha
nopme c¢e853U K HeXenameslbHOMY CUMMEMPUYHOMY  HarnpsiKeHUuro,
603HUKalOWieMy Ha 3MmOM ropme npu Hajau4uu yKa3aHHO20 obwe20
HecuMMempu4HO20 HarpsHKeHUsl.

lpumedaHus



1 CeedeHusi 0 napamempax acuMMempuu OMHOcuUmMesibHO 3eMJslu U cxema
u3sMepeHusi 3amyxaHusi npu npeobpasoeaHuu obuw,e2o HecuMMempPUYHO20
HanpspkeHusi npueedeHbl 8 PekomeHOauusix MexdyHapodHozo Coro3a
3s1eKmpoces3u (cekmop cmaHlapmu3ayuu e obsiacmu mesieKoMMyHUKayul)

1 [2].

2 B Hacmosuwem cmaHOapme Onsi 0603HaYeHUsi 3amyxaHusi npu
npeobpasoeaHuu obwe20 HECUMMEeMmMPUYHO20 HarnpsHKeHUs1 TMPUMEHEeH
mepMUH "3amyxaHue npooosibHO20 npeobpa3oeaHusi (3r1r1)",
coomeemcmeyrowuu mepmuHy "longitudinal conversion loss (LCL)".

4 Knaccucdmkauma OUT

OUT noppasgoenstoT Ha ABe KaTteropuu, KoTtopble 0003HadeHbl kak OUT
knacca An OUT knacca b.

4.1 OUT knacca b

OWT knacca b - kateropuss o6opynoBaHusi, COoTBETCTBYIOWAs Hopmam UPIT,
ycTaHoBneHHbIM ansa OUT knacca b.

OUT knacca b npegHasHayeHO B OCHOBHOM [Ansl MPUMEHEHUS B ObITOBOW
oOcTaHOBKe N MOXET BKItoYaTh B cebs:

- obopygoBaHme ©e3 (MKCMPOBAHHOTO MeCTa WCMOSb30BaHWs, Hanpumep,
nepeHocHoe 060pyaoBaHME C NUTAHMEM OT BCTPOEHHbIX BaTapen;

- OKOHe4yHoe obopygoBaHue CBA3W, Mosiyvarollee 3neKTponuTaHue OT CeTu
CBSA3Y;

- MnepcoHarnbHble KOMMbIOTEPbI M BCNomoraTernibHoe  obopynoBaHue,
NoaKMo4aeMoe K HUM.

[MpumeyaHue - bbiToBas obcTaHOBKa - 9TO OOCTAHOBKA, B KOTOPOW paguo- m
TENeBU3NOHHbIE NPUEMHUKM MOTYT ObITb YCTaAHOBIEHbI C yaaneHuem He 6onee 10 m
ot OUT.

4.2 OUT knacca A

OWT knacca A - kaTeropusi o06opyaoBaHusi, K KOTOPOMY OTHOCATCS BCe Apyrne
obpasubl OUT, cootBeTcTBytoume Hopmam WPI1, yctaHoBneHHbiMm ans OUT
knacca A, HO He cooTBeTcTBYylOLMEe Hopmam WPTI, ycTaHoBneHHbiM ana OUT
knacca b. Takoe obopyaoBaHMe He AOMKHO MMETb OrpaHUYEHUIA B Npogaxe, HO B
aKcnnyaTtaumoHHbIX gokymeHTax Ha OWT knacca A pomkHa ObiTb npuBeaeHa
npeaynpexaarowasn Haanuchb:

BHUMAHUE!

Hactoswee wusgenne oTHocutca K obopygoBaHuo krnacca A, [lpwu
ncnonb3oBaHun B GbiTOBOM O6CTaHOBKE 3TO OOOpyLOBaHME MOXET HapyLlaTb
YHKLMOHMPOBAHNE LpPYrMX TEXHUYECKUX CPEACTB B pesyrbraTe COo34aBaeMblX
nHOycTpuanbHbIX paguoriomex. B 9ToM cnyyae OT nonb3oBaTend MoOXeT
notpeboBaTbCA NPUHATUE afeKBATHbIX MEP.

5 Hopmbl KoHAYKTMBHbIX UPI1 Ha ceTeBbIX
3aXXumMax 1 noprtax CBA3u



MO pormkHO COOTBETCTBOBaTbL HOPMaM, YCTaHOBSEHHbIM B Tabnmuax 1 u 3 nnm
2 n 4, npun ncnonb3oBaHun nameputenen NPl ¢ geTtekTopoM cpeHuX 3HaYEeHUN n
KBa3MNMKOBbIM [ETEKTOPOM COOTBETCTBEHHO W MPOBEAEHMN W3MEPEHWUA B
COOTBETCTBUM C METOAaMW, YCTaHOBMEHHbIMM B pa3gene 9. NpumeHuTenbHO K
noptam CBSI3WM [LOMPKHbl  BbIMOSMHATLCA HOPMbl  OOLLEro  HECMMMETPUYHOIO
HanpsbkeHns WPl unin Hopmbl  oOwero  HecummeTtpuyHoro Toka  UPI,
YCTaHOBSEHHbIE B Tabnunuax 3 unn 4, 3a UCKIMtoYEHEM U3MEPEHNIA B COOTBETCTBUN
Cc metogoMm, npmeeneHHbiM B C.1.3 npunoxeHua C, korga OOMKHbI BbINOSHATLCA
obe HopMbI.

Ecrm npn ncnonb3osaHum unameputens WPl ¢ KBa3MnuMKoOBbIM LETEKTOPOM
BbIMOMHAETCS HOpPMa CPedHUX 3HavyeHun HanpsbkeHusa (cunbl Toka) UPIT, to NO
cnegyeT cuutatb COOTBETCTBYHOLWMM 0GEMM HOpMaMm, U B U3MEPEHUSX CPEaHMX
3Ha4YeHU HET HeOBXoaANUMOCTH.

Ecrnn nameputens Pl oTmeyaeT nsmeHeHns nokasaHun, 6rin3kux K Hopme, To
3TW NoKasaHusa HabnogawT B TevyeHne He MeHee 15 € Ha Kakgow 4vacTtoTe
N3MEPEHNI N PErUCTPUPYIOT Hamboriee BbICOKME MOKa3aHwsi, KpOMe OTAEeSbHbIX
KpaTKOBPEMEHHbIX BbIOPOCOB, KOTOPbLIE UCKIHOYALOT.

5.1 Hopmbi HanpsikeHus UPI1 Ha ceTeBbIX 3aXXumax

Tabrumua 1 - Hopmbl Hanpsixkennst Pl Ha ceTeBbix 3axumax OUT knacca A

Monoca 4actoTt, My, Hanpsxerne U, , B (MKB)

KBasunukosoe 3HayeHune CpenHee 3HaveHune
0,15-0,5 79 66
0,5-30 73 60

[MpumeyaHue - Ha rpaHU4HOM YacTOTe HOPMOU SABMIAETCHA MEHbLUee 3Ha4YeHue
HanpsbkeHna UPTI.

Tabnmua 2 - Hopmbl HanpsixkeHust IPTT Ha ceTeBbix 3axumvax OUT knacca b



Moroca yactoTt, My Hanpspkerve T, . a6 (MkB)
KBasunukoBoe 3Ha4eHve CpenHee 3HaveHune
0,15-0,5 66-56 56-46
0,5-5 56 46
5-30 60 50

MpumeyaHus

1 Ha rpaHn4HOM YacToTe HOPMOWN ABMSAETCA MeHbllee 3HaYeHue HanpsxeHus
NPT

2 B nonoce 4actotr ot 0,15 go 0,5 My Hopma SIMHEWHO YMEHbLUAETCS B
3aBMCUMOCTM OT Jorapudma 4vacTtoTbl. B ykaszaHHOU nosioce 4Yacmom
donycmumbie 3Ha4YeHUSsI HanpsbKeHus éblYucrsiom no ¢popmynam: L/, = 66

-19,1 Ig /0,15 Ans keasunukoebix 3HavyeHuli u /.= 56 - 19,1 Ig /0,15 Ans
cpeOdHux 3Ha4eHul, 20e f - yacmoma u3smepeHuli, MIy.

5.2 Hopmbl 06LWEero HeCMMMeTPUYHOIO HaNMpPSXKEeHUA N
obuwero HecummeTpunyHoro tToka UPI Ha nopTax cBA3K

Tabrmua 3 - Hopmbl 06LEro HECUMMETPUYHOIO HanpshkeHuss u  obLuero
HecumMmmMeTpudHoro Toka VPl Ha nopTax cesasm OUT knacca A



Nonoca
4acToT, Hanpsikenune L, nb (MkB) Cuna toka {5, nb (MKA)
My,
Keasunukosoe CpegHee KBasunukosoe CpegHee
3HaveHve 3HavYeHve 3HaveHve 3Ha4eHne
0,15-0,5 97-87 84-74 53-43 40-30
0,5-30 87 74 43 30
[MpumeyaHus

1 B nonoce 4vactotr ot 0,15 go 0,5 My HOpmMa NMHENHO YMEHbLUAeTCHA B
3aBUCMMOCTM OT forapudma 4acToTbl. B yka3aHHOU mnosioce 4Yacmom

donycmumbie 3Ha4eHUsI HanNpPsHKeHUs ebl4ucssiom no ¢popmynam: i, =97

- 19,1 Ig /0,15 Ons Keasunukoebix 3Ha4eHuli u ;=84 - 19,1 Ig /0,15 Ans
cpedHuUX 3Ha4YeHulU; donycmumble 3Ha4eHusi cunbl moka WPl

ebiyucnsirom no ¢gpopmynam: ;= 53 - 19,1 Ig f/ 0,15 Ona keasunukoebix

3HaveHul u ;=40 - 19,1 Ig /0,15 0ns cpedHux 3HaYeHUul.

2 Hopmbl HanpsbkeHua u cunbl Toka WMPI1 ycTaHoBReHbl MpUMEHUTENbHO K
NCNOMb30BaHUIO 3KBUBArNeHTa nonHoro conpotueneHus cetu (AMNCC), koTopbin
npeactaenser obuee HeCUMMETPUYHOE COMPOTUBIIEHME LONS UCMNbITYEMOro
nopTa cBA3n, Moayrnb kotoporo paseH 150 Om (koaddmumeHT npeobpaszoBaHns
201g 150/1 = 44 pb).

Tabrmua 4 - Hopmbl 00OWero HECMMMETPUYHOrO HanpskeHust u  obuiero
HecumMmmMeTpuyHoro Toka VPIM Ha nopTax cBsasm OUT knacca b



Monoca
4acToT, Hanpsikenune L, nb (MkB) CunaToka {;, nb (MKA)
My,
KBasunukosoe CpenHee KBasunukoBoe CpenHee
3Ha4eHve 3Ha4eHne 3HaveHve 3HaveHve
0,15-0,5 84-74 74-64 40-30 30-20
0,5-30 74 64 30 20
[MpumeyaHus

1 B nonoce vactot ot 0,15 go 0,5 MI'y, Hopma yMeHbLLIaeTCs B 3aBUCUMOCTUN OT
norapucdoma  4acTtoTbl. B yka3aHHOU mosioce 4Yacmom dQornycmumMbie

3Ha4YeHUs1 HanpshkeHUs ebivucsom no ¢popmynam: L. = 84 - 19,1 Ig /0,15

Ons Keasunukoebix 3HavyeHul u T,= 74 - 19,1 Ig f/0,15 Ana cpedHux
3Ha4YeHul; donycmumble 3Ha4eHusi cusibi moka UPI1 ebivucnsirtom no

gopmynam: ;=40 - 19,1 Ig /0,15 dns keazunukoebIx 3Ha4yeHuli u ;= 30 -
19,1 Ig /0,15 Onsi cpeGHuUX 3Ha4YeHuU.

2 Hopmbl HanpsbkeHus n cunbl Toka WPI ycTaHOBMEHbI MPUMEHUTENBHO K
ncnonb3osaHuto IlNCC, koTopbln NpeacTaBnseT obwee HeCMMMETPUYHOE
MONMHOE COMPOTUBIEHNE ONA UCMbITYEMOro MopTa CBs3W, MOAYMb KOTOPOro
paBeH 150 Om (koadhdmumeHT npeobpaszosanua 20 Ig 150/1= 44 ob).

6 Hopmbl nanyyaembix UPI

6.1 Hopmbl Ha yacToTax He Bbiwe 1 Ty

MO posmkHO cooTBETCTBOBaTbL HOPMaM, YCTaAHOBMEHHbIM B Tabnmuax 5 nim 6,
npu N3MEPEHNN Ha U3MEPUTENBHOM PacCTOSHUM R B COOTBETCTBMM C METOAAMM,
ycTaHoBneHHbIMK B pasgene 10. Ecrm uameputens VPl oTmevaeT mM3aMeHeHust
nokasaHun, Brmakmx K Hopme, 3TN NokasaHus HabnaalT B TeYeHME He MeHee 15
C Ha KaXOoWm YyacToTe U3MEPEHUA U PErMCTPUPYIOT HaMboree BbICOKME MOKa3aHus,
KpOMe OTAESbHbIX KpaTKOBPEMEHHbIX BbIOPOCOB, KOTOPbIE UCKIOYALOT.

Tabrmmua 5 - Hopmbl HanpsbkeHHocTu nona WPIT ot OUT knacca A npu
n3mMepuTenbLHOM paccTosHun 10 m



lNonoca vactot, My, HanpsikeHHOCTb nons, nb (MKB/m),
KBa3UMMKOBOE 3Ha4YeHne

30-230 40
230-1000 47
MpumeyaHus

1 Ha rpaHnyHOM 4YacToTe HOPMOM SBMSIETCA  MeHbllee 3HayeHue
HanpsihkeHHocTn nonst UPT.

2 |_|pl/l U3MEPEHUNAX B YCJIOBUAX BHELWIHUX TMOMEX MOXEeT I'IOTpe6OBaTbCFI
npoeeageHne OonoJIHUTENbHbIX MepOI'IpVIFITVIVI.

Tabmmua 6 - Hopmbl HanpsbkeHHocTM nonss WPIM ot OUT knacca B npwu
n3mepuTenbHOM paccTosiHUM 10 m

Nonoca vacTtot, My, HanpskeHHOCTb nons, nb (MKB/m),
KBa3nnMKoBoe 3Ha4YeHne

30-230 30
230-1000 37
[MpumeyaHus

1 Ha rpaHn4yHOM 4YacToTe HOPMOM SBMSIETCA MeHbllee 3HayveHue
HanpsbkeHHocTu nons NPT,

2 ﬂpM n3MepeHndax B YCJIOBUAX BHELUHUX TOMEX MOXeT I'IOTpe6OBaTbCFI
npoeeageHne OonoJIHUTENbHbIX MGpOI'IpI/IFITI/II?I.

6.2 Hopmbl Ha yacToTax cBbiwe 1 MMy

NO posmkHO cooTBEeTCTBOBaTb HOPMaM, YCTaAHOBIEHHbIM B Tabnmuax 7 nim 8,
npu N3MEePEHNN Ha U3MEPUTENBHOM PacCTOSHUN R B COOTBETCTBMM C METOAAMM,
ycTaHoBneHHbIMU B pasgene 10. [Npyu 3TOM MakcumarnbHy 4acToTy MU3MepeHWUi
yCTaHaBnMBaloT B COOTBETCTBUM C TpeboBaHuaMM 6.2.1.

Tabmmua 7 - Hopmbl HanpsbkeHHocTn nons WPIM ot OUT knacca A nipu
N3MEpPUTENBHOM PacCTOSAHUN 3 M



Monoca yvacTtort, [Ty | HanpsbkeHHocTb nons, Ab (MkB/m)

CpenHee 3Ha4yeHne lMvkoBoe 3Ha4eHune
1-3 56 76
3-6 60 80

MpymevaHne - Ha rpaHn4HOM 4YacToTe HOPMOM SABMSETCSH MEHbLUee 3HadYeHue
HanpsieHHocTn nonst PT.

Tabrmmua 8 - Hopmbl HanpsbkeHHocTn nons WPIM ot OUT knacca B npwu
N3MepUTENbHOM PAcCTOSAHUN 3 M

MNMonoca vacTtoT, My | HanpsxeHHocTb nong, b (MkB/m)

CpenHee 3HayeHve MukoBoe 3Ha4YeHne
1-3 50 70
3-6 54 74

MpumeyaHue - Ha rpaHU4HOM YacTOTE HOPMOW SIBMIAETCA MEHbLUEE 3HAYEHME
HanpsixeHHocTn nonst PT.




6.2.1 TpeboBaHMA K MaKCMMaribHOM YacToTe NU3MepPeHUn

MakcumarbHyt0 4acTOTy M3MEpPEHUW YyCTaHaBnMBalT B 3aBUCUMMOCTM OT
HaMBbICLUEN YaCcTOTbl BHYTPEHHEro UCTOYHWMKA usnydyeHun OUT. 3a HauvBbICLUYHO
4YacTOTy BHYTPEHHEro WCTOYHMKA u3nydyeHun OWT npuHMMaloT HauBbiCLUee
3Ha4YeHMe 4acToTbl CUIHamNoB, reHepupyembiX umn ucnonb3yembix B OUT, unm
HavBbICLUEEe 3HaYEeHNe 4YacToTbl, Ha KoToport OUT oyHKLMOHUPYET N Ha KOTOPYHO
MOXeT ObITb HACTPOEHO.

Ecnn HamBbICcWwasa YyacToTa BHYTPEHHeEro UcTovHmka usnydyeHmun OUT He Gonee
108 MI'y, n3amepeHnsa NpoBoadAT Ha YacToTax He 6ornee 1 T u.

Ecnn HauBbICLIaa YacToTa BHYTPEHHEro UCTOYHMKA u3nydeHnn OUT 6onee 108
My, Ho He 6onee 500 MI'y, n3mepeHnss NPOBOAAT Ha YacToTax He 6ornee 2 [Tu.

Ecnn HauBbICLWaa YacToTa BHyTpPEHHEro UcTovHmka mnanydennn OUT 6onee 500
My, Ho He 6onee 1 Ty, n3amepeHnst NPoBOAAT Ha YacToTax He bonee 5 TU.

Ecnn HavBbICcWwasa 4YacToTa BHYTPEHHero uctovHuka msnydyeHnn OUT 6ornee 1
My, n3MepeHus npoBOAAT HA 4YacToTaX, He MpEBbILAWMX MEHbLUETO U3
cnegyowmx ABYX 3HAYEHWI:

- MATOW rApMOHWMKM HaMBbICLLEN YACTOTbl BHYTPEHHETO UCTOYHMKA U3My4YEeHU
ounT;

-6Tu.

7 UHTepnpeTtauus Hopm UPT1, ycTaHOBNEHHbIX
CUCIP

7.1 3HauumocTtb Hopm CUCTIP

7.1.1 Hopmbl CUCIIP npegcTtaenaoT cobon HOpMbl, pekoMeHayemble Ans
BBELEHWNSI B HAaLMOHAarbHblE CTaHAAPTbI, 3aKOHOAATENbHbIE aKTbl U OMLNanbHbIE
cneundmkauun. NMprMeHeHne 3TUX HOPM PEKOMEHOYETCS TaKxe MeXOyHapOAHbIM
opraHu3aumsam.

7.1.2 Hopmbl ycTaHOBMEHbl Ha CTaTUCTUYECKOW OCHOBE, B COOTBETCTBUM C
KoTopon He MeHee 80% CepunHO M3roToBMEHHbIX 0bpa3suoB OUT cooTBeTCTBYIOT
HOpMaMm C AOCTOBEPHOCTbLIO He MeHee 80%.

7.2 NMpuMmeHeHMe HOPM NP UCMbITAaHUAX CEPUNHOM
npoAyKuumn

7.2.1 icnblTaHna npoBoaAT:

7.2.1.1 nn60 Ha BbIGOpPKE 060OPYAOBAHNA KOHKPETHOrO TMMa Npu MCMosib30BaHUN
CTaTUCTUYECKOro MeToAa OLEHKM B COOTBETCTBUM C 7.2.3, nnbo

7.2.1.2 ona ynpoLLeHns OLEeHKN TOMbKO Ha ogHOM obpa3ue o6opyaoBaHus.

7.2.2 Bpemsa OT BpemMeHn HeOoBXoOoMMO MPOBOAUTL UCMbITaHUA 0BOopyAoBaHUS,
BblGpaHHOro crnyyYyanHbiM 06pa3om U3 NapTuM U3roTOBIIEHHbIX U3L4ENMN, OCODEHHO B
clny4vae, ykasaHHoMm B 7.2.1.2.



7.2.3 CooTBeTCTBME HOpPMaM Ha O6a3e CTaTMCTUYECKOMN OLIEHKM

[aHHble UcNbITaHMA NPOBOAAT Ha BbIOOPKe, COCTOSALIEN HE MEHEe YeM U3 NATH
n He Bonee 4Yem u3 aBeHaguaTn oOpasLOB M3OENUA KOHKpPeTHoro Tuna. Ecnm B
NCKMIOYUTENBHbIX CyYasx HEBO3MOXHO obecneyvnTb BblOOPKY, COCTOSLLYIO U3 NATU
n3genvn, To UCnornb3ytoT BbIOOPKY M3 YeTbipex un Tpex nsgenun. CooTBeTcTBme
HOpPME OLIEHMBALIOT C UCMNOSb30BaHNEM CIEAYIOLLMX COOTHOLLEHWIA:

X4+kS, =L, (1)

2 =T(x, -0 fn-1, 2)

roe ¥ - cpegHeapudMeTnyeckoe 3HadeHue pesynbtatoB uamepeHumn UPTT no
BblOOpKeE;

Xy - 3HadeHue VPT1 no otaensHoMy usgenuio Ha YacToTe U3MEPEHWU;

£ - Hopma UPTT,

£ -  KkoadpdmumeHT wu3 Tabnuu  HeueHTpanbHoro  t-pacnpegeneHus,
NO3BONSAIOWLMA rapaHTMpoBaTb € gocTtoBepHocTblo 80%, 4Tto He MeHee 80%

nsgenun 6yayT cooTBETCTBOBATbL HOpPME. 3HavyeHre KoaddpmumneHTa £ (3aBucuT ot
ob6bema BbIGOPKU N 1 NPUBOLAUTCS HUXKE.

204 | 169 | 152 | 142 | 135 | 1,30 | 127 | 1,24 | 1,21 | 1,20

BennuuHbl x,, ¥, &, U L BblpaxatoT B oAb (MkB), ob (MkA), ob (MkB/M) nrm
ab (nBT).

7.2.4 3anpeT Ha npoaaxy
PeweHne o 3anpete Ha npogaxy unm ob OTMeHe [eUCTBUS cepTudmkaTa

cootBeTcTBMA OWT NpvHMMAETCA TOMbKO MOCMe MNPOBEAEHUA MWCMNbITAHUNA W
NPUMEHEHNA CTAaTUCTUYECKOro METOAA OLEHKN B cCOOTBETCTBMM C 7.2.1.1.

8 O6wme ycnoBusi UCNbITaHUN

8.1 NMNocTopoHHME Nnomexu



N3meputenbHas nrnowaaka AospkHa no3sonaTb oTnndate UPI, co3gaBaemble
MO, ot noctopoHHMX nomex. [purogHOCTb NNOWAAKN OnpeaenstoT U3MepeHUeM
YPOBHSI MOCTOPOHHWUX MomMex npu Hepabotawwem WO, npy 3TOM YypOBEHb
NMOCTOPOHHMX MOMEX [LOSKeH OblTb, NO KpawHen mMmepe, Ha 6 OB Hwke HopM,
yCTaHOBIIEHHbIX B pa3genax 5 u 6.

B cnyyae ecnm B KOHKpPETHbIX Nosiocax 4acToT TpeboBaHMe O TOM, YTO YPOBEHb
NOCTOPOHHMX NOMEX OOmKeH ObiTb Ha 6 Ab Hxke Hopmbl NPT, He BbINONHSETCS,
Ans BblSBNeHus cooTBeTCcTBUs MO HOopmam OonycKaeTcs UCnofb3oBaTb METOAbI,
npuBegeHHble B 10.8.

Ecnn cymmapHbin ypoBeHb NocTOpoHHMX nomex u UPI ot MO He npesblwaeT
3HaYeHNs1 COOTBETCTBYIOLLUENM HOPMbI, TO YPOBEHb MOCTOPOHHMX MOMEX He
obs3aTenbHO gomkeH 6biTb Ha 6 Ab Hwke Hopmbl NPT, B aTom cnyyae cuutatort,
yTt0 MO cooteBetcTByeT Hopme WPTI. Ecnn cymmapHbii ypoBeHb MOCTOPOHHMX
nomex u WP or WO npesblwaer Hopmy, TO WO pomkHO cuutatbes
COOTBETCTBYIOLLWMM HOPME, €CfM Ha YacToTax NPEBbLILEHUS BbINOSMHAKOTCS ABa
yCIOBUS:

a) ypoBeHb MOCTOPOHHWX MOMEX He MeHee 4Yem Ha 6 OB Hwke cymmapHoro
YPOBHS1 NOCTOPOHHMX nomex n NPT,

b) ypoBEHb NOCTOPOHHNX MOMEX HE MeHee YeM Ha 4,8 ob Hke HOPMbI.

8.2 O6wue TpebOBaHMA K pa3MeLLeHnto



Ecrnm B HacTosilem cTaHgapTe He YCTaHOBMEHO MHoe, KoHdmrypaumsa NO, ero
pacnorioXeHne, ycTaHoOBKa W MOPSAOK BKIHYEHUA [OOSDKHbI COOTBETCTBOBATb
TMnosomy npumeHeHnio OUT. Ecrim nsrotoBuTens onpeaensier unm pekomeHayet
nopsigok yctaHoBkm OWT, 9TOT NOpPSAOK W LOMMKEH WCMOMb30BaTbCA MNpuU
pasmeweHun VO Tam, rme 3TO BO3MOXHO. Takoe pasmelleHue OOSmKHO ObiTb
TUNUYHBIM 0N HOpPMarnbHOW MpakTUKU YycTaHoBKW. CoeauHuTenbHble Kabenn
(Harpyskn,  obpasubl nogkmovyaemoro  obopydoBaHus)  OOMKHbI - ObITh
NMpUCOeLMHEHbI, MO KpanHen Mepe, K 0gHOMY M3 NopToB Kaxaoro Buaa MO, n tam,
i€ BO3MOXHO, Kaxabli kabenb JosmkeH ObiTb MpUCOEOMHEH K YCTPOWCTBY,
TUNUYHOMY AN1A pearibHbIX ycrnosu npumeHeHns OUT.

Mpy HanMuMM 3HAYMTENbHOrO 4YMcna MOEeHTMYHbIX nopToB MO  moxer
notpeboBaTbCA MNOAKMOYEHME OOMOMHUTENbHBLIX COeaMHUTENbHbLIX Kabenen
(Harpy3ok, ob6pasuoB nogknoyaemoro o6opyaoBaHWsl) B 3aBUCMMOCTWU  OT
pe3ynbTaToB npeaBapuUTenbHbIX NCNbITAHWA. Uncrno O OMONHUTENBHO
NoAKNYaeMbix Kabenem onpegenstoT U3 YCroBUSA, YTO MOAKMOYEHME APYroro
kabensa cylwecTBeHHO He BnusieT Ha ypoBeHb PI1 (Hanpumep, usMeHseT ero MeHee
Yyem Ha 2 ob) npu cooTBeTCcTBUM HOpMe. B npoToKone UcnbiTaHui OOIMKHO ObiThb
npveeaeHo ob6ocHoBaHue Bbibopa KoHdmrypaumm MO n Harpy3km NopToB.

Tvnbl M AONWHBI  COeAMHUTENbHBIX Kabenew [OOrmkHbl COOTBETCTBOBATb
YCTaHOBIIEHHbIM B TexHM4Yecknx aokymeHtax OUT. Ecnm gnvHa kabenen moxet
MEHSITbCS, TO OHa JOIMKHA ObITb Takown, YToObI ypoBeHb VPI Bbin MakcumarnbHbIM.

Ecrm gons obecneyeHnss COOTBETCTBMS HOpMaM BO BpeMsi WCMbITaHWU
NCNOMb3YHT 3KPaHNPOBAHHbIE UMM CneunanbHble Kabenu, TO B 9KCNyaTaLOHHbIE
AOKYMEHTbl  [O/PKHO ObiTb  BKMKOYEHO COOTBETCTBYKOLEE YyKaszaHue 006
MCNOoNb30BaHUN TakuX Kabenen.

Mpn n3bbITOUHON AnMHEe Kabenb ykraabiBaoT B cBA3KY AnmHon ot 30 o 40 cm,
pacnornaraemyto B LieHTpe kabensi. Ecrnn 910 HeocylLeCcTBMMO Ha NpakTuke u3-3a
pa3MepoB kabens 1inm ero >XecTKOCTU, UM NOTOMY, YTO UCMNbITaHUA NPOBOASATCA Ha
mecTe ycTtaHoBkn OWT, pacnonoxeHne un3bbITOYHOro OTpeska kabens AOrmKHO
ObITb TOMHO OTPaXEHO B MPOTOKOSIE UCMbITAHUNA.

Mpy HanMMuuUM 3HAYUTENbHOrO YMcria OOHOTUMHBLIX MOPTOB CBA3M Kabenb
MOAKIMOYAOT TOMbKO K OOAHOMY W3 MOPTOB KaKAOro TWMa, €Criiv NOAKIoYeHue
AOMNONHUTENBbHbIX Kabenen CyLEeCTBEHHO HE BNUSIET HA pe3ynbTaTbl UCMbITAHWN.

[Ona obecnevyeHnss BOCNPOM3BOAMMOCTM WCMbITAHUA noOble pes3ynbraTtbl
ncnbITaHUA CconpoBoOXaatoT JeTtarnbHbIM onMcaHvem pacnonoxeHns
coeguvHuTemnbHbIX kabenen un  obopymoBanus. Ecrm  gna  obecnevenus
COOTBETCTBUSA HOpMaM TPebyloTCsl KOHKpPETHbIE ycroBus ncnonb3osaHns OUT, To
3TW YCroOBUS LOMKHbI OblTb YCTAHOBMEHbI, AOKYMEHTUPOBAHbI WU OTPaKEHbl B
3KCMyaTauNOHHbIX OOKYMEHTax, Hanpumep B 4YacTu ANMH U TunoB Kabenen,
nopsiaka aKpaHUPOBaHNS U 3a3eMIIEHMS.

O6opynoBaHue, BkntovatoLlee B cebs GomnbLLoe Yncrno Moaynen (BblaBWXKHbIE
naHenu, CbeMHble NfaTbl, MNevyaTHble nnatbl M T.N.), MCMbLITbIBAOT MpU €ro
YKOMMIEeKTOBaHMM HabopoM ONpeaeneHHoro Ymucna aTmx moaynen, TUNMYHbIM Ans
peanbHbiXx ycrnoBun npumeHeHnss WMO. Yucno peanbHO  UCMOSMb3YEMbIX
AOMNOSHUTENbHbLIX NNaT UMM BblABWXKHbIX NaHEernen OOIMKHO OrpaHMYMBaTbCS TEM,
4yTO gobaBneHve Opyron nevyaTtHom MM CbEMHOW NraThl CYLUECTBEHHO He BIUSIET
Ha ypoBeHb NPT (Hanpumep, U3MeHsieT ero MeHee YyeM Ha 2 AbB) npy COOTBETCTBUU
HOpMe.

B npoTtokone wvcnbiTaHWi OOMMKHO ObITb nNpuBeaeHo obocHoBaHMe Bbibopa
4yucna v TMNOB Mo ynen.

Cuctemy 13 oOTAEnbHbIX OMOKOB OpMUPYOT Tak, 4TOObI MCNonb3yemas
KoHdwmrypaums MO Obina MUHUManNbHOM W penpeseHTaTuBHOW. B npoTtokone
UCNbITaHUA OOMKHO ObiTb npuBeaeHo o6ocHoBaHMe Bbibopa 6nokoB. Hwuke



npvBeaeHbl NpUMEPbl MUHUMarbHbIX pernpe3eHTaTUBHbIX KoHdwmrypauuin NO.

[Ona  nepcoHanbHOrO  KOMMblTEpa WM NEPUdEPUNHBIX  YCTPOUCTB
nepcoHanbHOro KoMMbloTepa, rpynnuMpyeMbiX W UCMbITbIBAEMbIX COBMECTHO,
MUHMMAarbHas KOHMMrypaLums BKroYaeT B cebs:

a) nepcoHarnbHbIN KOMMbIOTEP;
b) knasuatypy;
c) 6510k BM3yarnbHOro gucnnes;

d) nepucepunHoe BHelLHee YCTPOMUCTBO [ANS KaXdoro W3  MMEeKLMXCcA
NPOTOKOSOB BBOAA/BbIBOAA ABYX TUMNOB (MOCNEL0BaTENBLHOIO M NapasnsiesibHoro);

e) YCTpoMCTBa CneunanbHOro Ha3HayYeHus, HanpyMep Mblllb UM AXKONCTUK (Mpu
Harmumm B WO oTgenbHOro nopta), KoTopble AOMmkHbI OblTb BKMOYEHbI B
MWUHMMAsbHYIO KOHAMrypaLuto.

MpumeyaHue - B HEKOTOpPbIX cucTeMax YCTPOMUCTBA MO nepeyncrieHusm a), b)
nwvinm c) moryt OblTb CMOHTMPOBaHbl Ha OAHOM LAaccu. YCTpoucTeBa Mo
nepeyvncrieHnsMm a)-c), Mbilb WM OXOUCTUK He MOryT ObiTb UCMOMb30BaHbl B
KayecTBe 3aMeHbl 4519 YCTPOUCTB NO nepevmcrieHunto d).

[nsa yCcTpOMCTB KacCoBOro TepmuHana, rpynnmpyemMbiX W UCMbITbIBAEMbIX
COBMECTHO, MUHMMaribHasa KOHMrypawums BKo4YaeT B cebs:

a) aKTMBHbIN Npoueccop (Kaccy);

b) KaccoBbIl BblOBWKHON ALLMK;

C) KnaBuaTtypy (knaesuarypsbl);

d) aucnneun (oneparopa v KnMeHTa);

e) Tunn4Hoe nepudepmmHoe YCTPOMCTBO (YCTPOMUCTBO CYUTLIBAHUS LLUTPUXOBOMO
kopa);



f) py4HOE yCTpPOMCTBO (YCTPONCTBO CHUTBIBAHUSA LLTPUXOBOTO KOAA).

B kaxgom OUT npu mucnbiTaHMsAX OOMNYyCKaeTcsi MCMOnb30oBaTh OAWH MOAYSb
kaxgoro tvna. B NO, npeactasnsiowem cobon cuctemy, BkrodaroT ogHo OUT
Kakgoro TMna, KoTopoe MOXET BXOAUTb B BO3MOXHYH KOH(OMIypaLmio CUCTEMBI.

O6opynosaHue, npeacTaensioLwee cobom YacTb CUCTEMbI, PACMONOXEHHON Ha
3HauyMTENbHOM nrowaamn (TepMuHanbl 06paboTKM OaHHbLIX, aBTOMaTU3NPOBaHHbIE
pabo4yne mecta onepaTtopos, ATC noneb3oBaTenen cetn CBA3N U T.M.), ABMSIOLLEECS
NMOACUCTEMON, LOMYCKAETCA WUCMNbITbiIBaTb HE3aBMCUMO OT OCHOBHOro Grioka wnm
CUCTEMBI.

PacnpegeneHHble ceTn CBs3WM, Hanpuymep foKarbHble  CeTW,  MOryT
MOOENMPOBaTLCA HA M3MEPUTENBLHON NIoWAaaKe C NPMMEHEeHNEM OTPe3KoB Kabens
N nepudepunHbIX YCTPOMCTB, MPUMEHSIEMbIX B peasibHbIX YCIOBUSX, WX
UMUTATOPOB CETU CBSA3M, PAaCMOSIOKEHHbIX Ha pPacCTOSHUSAX, MpU  KOTOPbIX
OTCYTCTBYET yBenu4eHue nsmepsiemoro yposHs VPIT.

PesynbTaThl oueHkn obpasyos VO, nmetowmx no ogHomy TUny Mogyrnemn unm rno
ogHoMmy OWUT, moryT 6bITb MpUMMEHEHbl K KOHJwmrypaumsm c boree yem OOHUM
moayrnem unm OUT. 3To gonycTuMo, Tak Kak Ha MpakTUKe MOATBEPXKOEHO, YTO
ypoBHU UPTT OT MaeHTuYHbIX Mogynen nnm ngeHtudHelx OUT (cm.3.5) 0b6bl4HO He
CYMMUpPYHOTCS.

Ana NO, dyHKumoHaneHo ceadaHHoro ¢ apyrum OUT, Bknoyasa obopynoBaHme,
CBfI3aHHOE C OCHOBHbIM OfIOKOM B 4acTu pacnpegeneHvs  HanpsiKeHus
3AMEeKTPONUTaHns, UCNonb3yT NMbo peanbHoe B3aumopencTeytowee OUT, nmbo
nmutaTopbl, obecneymnBarowme ycnosus yHkumoHnposanua WMO. Ecrm NO
pa3paboTaHo B KkadecTBe OCHOBHOro 6Omnoka ans gpyroro OUT, 1O MOXeT
notpeboBaTbCcs nogknodeHne ykasaHHoro OUT ana obecneveHns HopMasrbHbIX
ycrioBuin paboTbl OCHOBHOIO 6i0Ka.

BaxHo, 4ToObI MMUTATOP, UCNOSMb3YEMbI BMECTO pearbHOro obopyaoBaHus,
UMen aneKTpuyeckme U, B HEOBX04MMbIX Crydasix, MEXaHUYECKNE XapaKTepUCTUKN
B3ammogencteytowero OUNT, ocobeHHO B 4acTu paguMovacTOTHBLIX CUrHaroB W
MOMHbIX COMPOTMBMEHWA. OTO MO3BOMSET CYMTaTb pe3ynbTaTbl U3MEPEHWUA ANS
otaensHoro OUT cnpaBegnvBbIMM ONSi CUCTEMbI B LiefloM nNpu o6 beauHEHUU C
apyrum  aHarnormyHbim - OUT, Bknovass obopydoBaHve, NpousBeneHHoe W
NCNbITaHHOE Pa3NUYHbLIMWN U3rOTOBUTENAMM.

MeyaTHble nnatbl B cOope, OTAENbHO MNOCTaBMsieMble AN  paclUMpeHust
BO3MOXHOCTWU Pa3fiMyHbIX OCHOBHbIX 6rokoB OWT (Hanpumep, wHTepdenchi
LMPOBLIX CETEN CBSA3W, LEHTpanbHbI NpoLeccop, nnatbl aganTepoB U T.n.),
UCNbITbIBAIOT, MO KpawHen Mepe, B OAHOM OCHOBHOM 6roke no BbiGopy
N3roToBUTENS NevaTHbIX nnaTt B coope.

OTO NO3BOMSET rapaHTMpOBaTbL COOTBETCTBME MevaTHbIX nrat B cbope Bcem
anemMeHTam OCHOBHbIX 6riokoB OUT, B KOTOpLIX NpegnonaraeTcsa yCTaHOBUTb 3TH
nnaThbl.

OcHoBHOM ©Onok pgomkeH ObiTb  TUNUYHBIM - O0DpPa3LOM  U3rOTOBIISAEMOM
NPOAYKLNN.

MeyaTHble nnaTbl B cOope, npegHasHa4veHHble ans OUT knacca b, He OomkHbI
MCNbITbIBAaTbCS B OCHOBHbIX O110Kax, oTHocAwmxcsa kK OUT knacca A.

B akcnnyaTauMoHHbIX AOKYMEHTaX Ha neyaTHble nnaTthl B cOope OOMmMKHbI ObiThb
npvBeneHbl cBegeHns 06 OCHOBHbIX Onokax, B COCTaBe KOTOPbIX UCMbITbIBANMCh
nnatbl, a TakXe CBeOeHMs, NO3BONAOLIME MNONb30OBaTENO NOEHTUMLMPOBATL
OCHOBHble Ornoku, B COCTaBe KOTOpbIX Mne4yaTHble nnatbl B cbope OyayT
COOTBETCTBOBATb Kriaccudmkau mm ounTt (kaTeropumn obopynoBaHus,
cooTBeTcTBYloLWero Hopmam UPI knacca A unm B).



8.2.1 OnpepeneHuve pasmelleHus, npu Kotopom ypoBHu UPI asnsatoTca
MaKcuMarnbHbIMU

B Havane wucnbiTaHui onpedenstoT 4acToTy, Ha KOoTopou HabnogarTcs
Hanbornbwme WPIT no cpaBHeHuto ¢ Hopmon. MaeHTudwmkauuio npoBogsaT npu
06bIYHbIX pexuMax  yHKUMoHMpoBaHnss WO ©  xapakKTepHbIX  MOSIOXKEHWUSIX
CoeaVHUTENbHbIX Kabernen.

OnpegeneHne 4acToT, Ha KOTOpbIX YpoBHU NPT aBnatoTCcst MakcumanbHbIMU MO
CPaBHEHWNIO C HOPMOW, NPOBOASAT uamepeHvem ypoBHen VPl Ha psoe OCHOBHbIX
4acToT, C TeM, YTOObl yAOCTOBEPUTLCS B Bblbope Hanboree BEPOATHbLIX YacToOT,
COOTBETCTBYHOLLMX  MakcumarnbHbiM  ypoBHam WPI, wn B  ycTaHoBneHwu
COOTBETCTBYHOLLWMX MOSIOXKEHUA COEANHUTESNBbHBIX Kabenen, pasMeLLEHNS N PEXUMOB
dyHKLMOHUpoBaHusa NO.

[na npoBegeHUs HayanbHbIX MCMNbITaHUA o6OpyAOBaHWE pa3MeLlalT B
COOTBETCTBUN C pUCyHKamu 4-13.

OkoH4aTenbHble n3MepeHns KOHAYKTMBHbIX MPI1 npoBogaT B COOTBETCTBMM C
pasgeriom 9, nsnydaemoix VPl - ¢ pasgenom 10.

8.3 Pasmewenue O

PasmelwieHme WO oOTHOCUTENbHO MNMACTUHbI 3a3eMieHUs [OOIPKHO ObiTb
3KBMBANeHTHbIM pasmelleHmio VMO B ycrnoBusix MNPUMEHEHUS, T.€. HanofbHOEe
obopygoBaHue pasmeLlaoT Ha NracTUHe 3a3eMrieHus, HO U30NIMPOBaHHO OT Hee,
HacTonbHOe 0bopyaoBaHNE pa3MeLLalOT Ha CTOore N3 HENPOBOASLIEro MaTepuana.

Ob6opynoBaHune, npegHasHavyeHHoe [Ans paboTbl B KayecTBE HACTEHHOrO,
AOSPKHO  UCMbITbIBAaTbCA  Kak  HacToribHoe WO. T[lpy  3TOM  opueHTauus
obopynoBaHNA AomKHa COOTBETCTBOBATb peanbHOMY NPUMEHEHNIO.

NO, cocTosiee n3 kKombuHauum o0BOpyoOBaHMSA YKasaHHbIX Bbille TUMOB,
AOJSPKHO ObITb pa3MeLLEHO B COOTBETCTBUN C pearibHbIMU YCIIOBUAMWU NPUMEHEHUS.
O6opynoBaHve, npegHasHadYeHHOe Kak A9 HanomnbHOro, Tak M HACTOSbHOro
NPUMEHEHNS, AOIMKHO WUCMbITbIBAaTbCSA Kak HacTonbHoe obopyaoBaHve, 3a
UCKIIOYEHNEM CIlydasi, KOrja TUMOBbIM MPUMEHEHMEM o06opyaoBaHUS SIBMSETCS
HanonbHOE; B 3TOM Crly4ae ero UCMbITbIBAOT Kak HanosibHoe.

K koHUam curHanbHbIX Kabenen, coeanHeHHbIX ¢ MO, HO He COEeANHEHHbIX C
apyrumun 6rnokamun, AINCC mnn nogknovaembim 0bopyaoBaHMEM, MPUCOEONHSIIOT,
npy HeOHXOANMOCTU, Harpy3KM C COOTBETCTBYIOLLMMW NOMHBbIMU COMPOTUBIIEHNAMMN.

Kabenn cBasum mnm gpyrme coeguHeHust ¢ nogknoyvaembiM obopyooBaHUEM,
KOTOpOE HaxoguTCs BHE 30Hbl WCMbITAHWA, OMyCKalT Ha nos, a 3aTem
npoknagbiBaldT K TOMy MeCTy, [4e OHM OyayT BbIXOo4uUTb 3a npedens
ncnblTaTenbHOM NIIOLLAAKMN.

Mogknioyaemoe obopynoBaHMe yCTaHaBNMBaKOT B COOTBETCTBUM C OObLIYHON
npakTukon. Ecrnm npegnonaraetcs, 4To nogknovaemoe obopynosaHuve 6yner
pacnoroXeHO Ha M3MepUTErNbHOW nnowaake, OHO AOMKHO ObiTb pasMeLleHO B
COOTBETCTBUM C ycrioBuaMM pasmelleHms MO (Hanpumep, B 4acTu pacCTOSAHUSA OT
NNacTWHbl 3a3eMSieHMs, U30NSUMM  HanofnbHOro obopyaoBaHMS OT  MNNACTUHBbI
3a3eMrieHuns, pasmeLleHns kabenem n T.4.).

MpumeyaHne - TpeboBaHMs K NNAacTUHE 3a3eMieHUs MPUMEHUTENBHO K
namepeHuamMm KoHaykTmBHbIX VPT1 npmeeaeHbl B 9.4, K n3MepeHusM msnyvyaemblx
NPT - B 10.4.4, a Takke K KOHKPETHOMY PacroOfiOXeHUO Mpu UCMbITaHUAX - B 9.5 1
10.5.

Ha pucyHkax 4-13 npvBegeHbl npumepbl pasmelleHnss MO npu ucnbiTaHusx.
OpgHako TpeboBaHMA K pasMELLEHMIO, NPUBELEHHbIE B TEKCTE KOHKPETHOro
pasgeria HacTosLero ctaHaapTa, UMerT NpeMMyLLEeCTBO.



8.3.1 Pa3smelueHue HacTonbLHOro o6opyaoBaHus

MpumeHsitoT TpeboBaHus 8.3.

HactonbHoe o6opyaoBaHne pasmMelialT Ha CTone U3 HEnpoOBOASLLErO
mMaTepvana. HommHaneHble pasmepbl cTona JomkHbl 6b61Tb 1,5-1,0 M, ogHako moryT
3aBuceTb oT pasmepoB VO B ropnsoHTanbHOM NIIOCKOCTM.

Briokn obopynoBaHusa, dopmupylolme ucnbiTyemyro cuctemy (skrodas MO,
noAcoeAuHeEHHbIE NepudepuiiHble YCTPOUCTBA M NoAktovYaemoe obopynosaHue),
AOIMKHbl OblTb pa3MelleHbl Tak, YTOObl pacCTosiHME Mexay cocegHummn Briokamm
obinmo 0,1 M (cM. pucyHok 4). Ecrm 6Grnoku npu unCNofb3oBaHWM CTaBATCA
HernocpeacTBEHHO Apyr Ha Apyra (Hanpumep, MOHUTOP W  NEepPCOHasbHbLIN
KOMMbIOTEP), TO MPW WUCMbITAHUSIX OHW [LOMPKHbI pa3MewaTbCs Tak Xe U
pacnosiaraTbCAa B 3agHen YyacTu ctona (no3vumm nepudepuiiHbIX YCTPOUCTB 1 nnm
2 Ha pUCYHKe 4).

3agHsaa yactb MO gosrkHa 6bITb COBMELLEHA C 3aHEN CTOPOHOW CTONAa, eCrin
3TO NpPeAcTaBnseTca BO3MOXHbLIM WM SIBNSIETCA TUMWYHBIM - ONst 0ObIYHOrO
npuMeHeHus. B npoTMBHOM criydae MOXeT BO3HMKHYTb HEOOXOAMMOCTb YBENMYUTL
pa3mepbl cTtora. Ecnm 3TO HEBO3MOXHO, LOMNOSMHUTENMbHbIE Orokn MoryT ObiThb
pa3MeLleHbl MO CTOpPOHaM CTOMa, Kak nokasaHo Ha pucyHke 4. Mosvuum 1 un 2
AOIDKHbl  MCMOMb30BaTbCA  ANA  pa3MelleHusl, MO KpavHenh Mepe, ABYX
AONONHUTENbHBbIX 6r0KoB (CM. pucyHok 4). lMpn HeobxoaumMOCTM pasMeLLeHus
AononHuTensHo 6onee Yem AByx 6/0KOB MX pa3meLatoT Ha paccTosHum 0,1 m gpyr
oT gpyra (nosvuumn 3, 4, 5), ecrnv NO yCroBUAM HOPMAsbHOTO MPUMEHEHUS OHWU He
AOJIDKHbI pacnonaratbca 6nnxe.

Kabenn, ngyume oT 6rokoB, 4OMKHbI CBMCATb c3aaum cTtona. Ecnm kabenb
HaxoauTCca Ha paccTosiHun meHee 0,4 M OT ropM3oHTarnbHOW NNACTUHbI 3a3eMIIeHMs
(vrm nona), NULLHIOK ero YacTb YKraablBaloT B LLEHTPE B CBA3KY ANMHON He 6onee
0,4 m TaKk, 4TOObI 3Ta CBA3Ka Haxogunacb Ha paccTosHuM He meHee 0,4 M OT
nnacTuHbl 3a3emnieHns. KabGenn Takux YCTPOMCTB, KaK KraBuaTypbl, MbILLM,
MUKPOCOOH U T.4., AOIMKHbI pa3MeLaTbCs Kak Npu 0ObIYHOM NMPUMEHEHMMN.

BHeLLHWE UCTOYHMKM MUTaHNA pa3MeLlatoT CrieayowmmM o6 pas3om:

a) eCJ/im AfimHa ceTeBoro Hypa BHeEWHero ICToO4MHUKa nnMTtaHna rnpesblllaeT 0,8
M, BHELUHWA WCTOYHUK MNUTaHKUA pasmewar T Ha CToJlIe C HOMWUHalIbHbIM
paccTodHnem 0,1 M OoT ocHoBHoOro 610Ka;

b) ecnnm annHa ceTeBoOro LHypa BHELIHEro UCTOYHMKA NUTaHWUS He MpeBblluaeT
0,8 M, BHELUHNUAN UCTOYHUK MUTaHUS pasMeLLaloT Hag NiacTMHOW 3a3eMIleHns Tak,
4YTOObI CUIOBOW LUHYP ObIN ONyLLEH MO BEPTUKANM Ha NOMHYIO ASIMHY;

C) €CNN BHELWHWA WCTOYHWMK MUTaHWs BMOHTUPOBaH B CETEBYHD BWIIKY, €ro
pasmeLLaloT Ha cTone. [ns coeanHeHnsa UCTOYHMKA NUTaHUA C CETbH UCMOMb3YoT
JOMONHUTENbHbIM  Kabenb. [JononHuTenbHbIM Kabenb [AONA  MOAKMYEHUA K
3NEKTPUYECKON CETU NPOKNaAbIBAOT NO KpaTyanwemy nyTu.

Mpy pasmeLleHnn ceteBoro WwHypa mexay O 1 BHELLHUM MCTOYHMKOM MUTaHUS
Ha CcTone OH [OfKeH pacnonaraTtbCs TaK e, Kak W ocTanbHble Kabenw,
coeguHaoLLme KoMnoHeHTbl NO.



8.3.2 Pa3smelueHue HanonbHoOro obopyaoBaHusi

MpumeHsitoT TpeboBaHus 8.3.

MO pomkHO ObiTb pasMeLleHO Ha ropU3OHTanbHOM MNMNacTUHE 3a3eMneHusi B
OpVEHTaL MW, COOTBETCTBYHOLLEN HOPMASIlbHOMY NMPUMEHEHMIO, HO OHO AOSMKHO ObIThb
OTOEeneHo OT KOHTakTa C MeTanyioM nMnacTUHbl 3a3eMiieHUss Onopon K3
nsonupyroLlero matepuana TonwmHon 15 cm. Kabenu gomkHbl ObITb M30NMPOBaHBbI
OT rOPM3OHTANbHOM MNMNAacTUHbl 3a3eMfieHMst C  WUCMONb30BaHMEM OMopbl U3
nsonupyrowero Marepuana TonumHon 15 cm. Ecrm gna obopynoBaHus
HeoOXoAMMO cneumanbHoe 3a3eMrieHHOe coeduHeHne, ero Heobxoaumo
NPUKPENUTb K rOPU3OHTanbHOM NiacTMHEe 3a3eMIeHMS.

CoeguHutenbHble kabenu (mexagy 6nokamu, Bxogaummmn B coctas MO, unm
vexagy MO un nogknoyaembiM 0b6OpydoOBaHMEM) OMYCKaT K FOPU3OHTasIbHOW
nnacTuHe 3as3eMrieHnsi, HO U3oNMPYT OT Hee. W3nuwHue 4vactu kabenen
YKNaablBaloT B CBA3KWU B cepeaunHe kabernen annHon He 6ornee 0,4 m unn cobuparot
KorbL,aMu.

Ecrm prvHa coeauvHuTenbHoro kabens HepocTaTovyHa [Af8 YKNagky Ha
FOPU30OHTAasNbHYI0 MMACTUHY 3a3EMSIEHNST MU OH HaxoAuTCs OT Hee Ha pacCTOSHWUU
meHee 0,4 M, NUWHIOD 4YacTb Kabensa yknaabiBalT B CBA3KY B LEeHTpe kabens
AnvHon He 6onee 0,4 M. CBA3KY pa3MeLaloT Tak, YTobbl OHa Haxogunacb nNMMbo Ha
paccTosiHum 0,4 M Hag ropM3oHTanbHOM NNacTUHOW 3a3eMneHusi, IMbo Ha BbiCcOTe
BXo4a Kabensa nnm To4Kn coeguHeHnst Npu X pacnorioKeHUn Ha pacCTOSIHUN MeHee
0,4 M OoT NNacTUHbl 3a3eMneHns (CM. pucyHku 8 n 11).

Ana obopynoBaHus C BepTUKanbHbIMKM CTOSIKaMU Kabens 4ucrio CTOSKOB
AOIDKHO COOTBETCTBOBATb HOPManbHOMY NMPUMEHEHU0. Ecnn cTosik n3rotoBneH us
HenpoBOASALLIEro MaTepuana, pacCcTosHMe Mexay 4acTamu obopyaoBaHus U
Orvkanwmm BepTuKanbHbIM Kabenem AormkHO ObiTb He MeHee 0,2 m. Ecrn cTosik
M3roTOBMEH M3 MNPOBOASLLEro MaTepuana, pacCTosiHMe Mexagy 4YacTsaMu
obopyaoBaHUs U CTOSIKOM A0SDKHO ObITb HEe MeHee 0,2 M.

8.3.3 Pa3meweHne KOMOMHUPOBAHHOINO HACTONILHONO W HaMNoOJIbLHOro
obopynoBaHuA

MpumeHsitoT TpeboBaHus 8.3.1 1 8.3.2, a Takxe cneayrome TpedoBaHus.

N3nmwHsa yacTb coeguHnTEnbHbIX Kabenen mexay HacTOMbHBIM U HaMoSTbHbIM
obopyaoBaHneM orkHa ObiTb yriokeHa B CBSA3KY AnuHon He 6onee 0,4 m. CBa3ska
AOJDKHa pasmeLLaTbCs Tak, YTobbl OHa Haxogunachk nnbo Ha pacctosiHum 0,4 M Hag
rOPU3oHTanNbHOM MMacTMHOM 3a3emrieHus, NMbo Ha BbicOTe Bxoga kabens wunu
TOYKM COEOVHEHMSI MPU KX pPacnorioXkeHun Ha paccTosiHum meHee 0,4 M oT
rOPU30OHTarIbHOW NIACTUHbI 3a3eMrieHust (CM. PUCYHOK 9).

8.4 dyHkunoHnposaHue MO



Mopsimok doyHKumoHuposaHua MO gorkeH ObiTb onpeaesieH NsrotoButenem c
yyeTom Tunosoro npumeHeHns OUT n obecnevyeHna makcumarsHoro yposHst PT.
BbibpaHHbIn NOpSAOK (PYHKUMOHUPOBaHUS M ero oboCHOBaHWE AOSKHbl ObITb
yKasaHbl B MPOTOKOME UCNbITaHMN. PekomeHgyemble pexuimMbl GyHKLIMOHMPOBAHMS
npu ncnoitTaHnsax ONT HEKOTOPLIX BUAOB NpuBEAEHbI B NpuroxeHnn G.

NO [omkHO (OYHKLMOHMPOBATb MPW HaMPSPKEHUM SNEKTPONUTaHUS, PaBHOM
HOMMHanNbLHOMY MM HaxoaswemMycs B ycTaHoBneHHbix ana MO npegenax, n npu
TUNOBOW Harpyske (MexaHu4ecKou WUrm anekTpudeckon), ana kotopon MO Obino
CKOHCTpyMpoBaHo. [lpyM UCMbITAHMAX MNPUMEHSAOT MO BO3MOXHOCTWU pearibHble
Harpy3ku. pyn ncnonb3oBaHUM MMUTaTopa OH AOSMKEH MPeaCcTaBfATb pearnbHyo
HarpysKy B 4aCcTW pagmMo4acTOTHbIX U (PyHKLMOHArbHBIX XapakTEPUCTUK.

WcnbiTaTenbHble nporpammel unu Apyrue cpeactsa npoeepkn MO [omkHbI
obecnevmBaTb UCMbITAHUSA Pa3fMYHbIX 3fIEMEHTOB CUCTEMbI Tak, 4YTOOblI Oblnm
obHapyxeHbl Bce  WPIl, cospaBaemble OWT. Hanpumep, pexumbl
PYHKLIMOHMPOBAHMSA OUCKOBOLOB M JIEHTOMPOTSIKHBIX YCTPOMUCTB KOMMbOTEPHOM
CUCTEMbI MPU UCTbITAHMAX OOSMKHbI BKIMIOYaTb B ce65 Takyto nocrneoBaTenbHOCTb:
CUMTbIBaHME - 3anuCb - CTUPaHUE N NpegycMaTpyBaTh agpecauunto K pasfmyHbIM
yyactkam namaTtu. [Mpu ucnbiTaHuaxX AOkHbI ObiTb BbIMNOMHEHbI BCE BUAbI
MEXaHUYECKNX OENCTBUA, N YCTPOMCTBA BU3yarlbHOrO OTOOPaXEHUA LOIPKHbI
doyHKLMOHUpoBaThL B cooTBeTcTBUMM € G.1.



8.4.1 MHorocd yHKUMOHanbLHOe o6opyaoBaHue

MHorodgyHKUMOHaneHoe  obBopyaoBaHMe, Ha  KOTOpPOE  OO4HOBPEMEHHO
pacnpocTpaHAlTCa TpeboBaHMA pa3nnyHbIX pa3fenoB HacTosILWEero cTangapTta
n/vinn gpyrmx ctaHgapToB, ycTaHasnmeaowmx HopMbl UPTT (cm.3.7), ncnbiTbiBatoT
Npy BbIMOSIHEHUM KaXaon pyHKLMM B OTAEMbHOCTWU, €CiM 3TO BO3MOXHO 6e3
Mogudmkaumm obopyaoBaHuS.

NcnbiTaHHOE Takmm o6 pa3om o6opyaoBaHne CHUTAKOT NpoLIe MM UCMbITaHNS
Ha COOTBETCTBME, €CNM OHO Mpu BbIMOSHEHUM Kaxaon yHKLMM oTBevaeT
TpeboBaHNSAM COOTBETCTBYIOLLMX pas3fernioB HacTOoSALWero ctaHgapta uwnmm gpyrmx
CTaHOapToB, yCTaHaBnmBatoLmx HopmMbl NPT,

Hanpumep, nepcoHanbHbIN KOMMbHOTEP C doyHKLMEN npuema
paguoBeLLaTenbHbIX nepegay (NaTton TIoHepa) UCMbITbIBAKOT C HEAKTMBUPOBAHHOM
dyHKUME paguonpuemMa B COOTBETCTBMM C  TpeboBaHWAMM  HACTOALLEro
cTaHgapTa, a 3aTeM - TOMbKO C aKTUBMPOBAHHOM byHKLMEN paguonpuvema B
cootBeTcTBUM C TpeboBaHuamm [OCT 30805.13 B cny4vae, ecrm obopynoBaHune
Npu HOpPMarbHbIX YCMOBUAX (PYHKLMOHUPOBAHUS CMOCOOHO BLINOMHATE Kaxayto
OYHKLINIO B OTAESNBHOCTMU.

[na obopynoBaHus, KOTOPOE HEBO3MOXHO MCMbITaTb NPV BbIMOMHEHUN KaXa,0Mn
YHKLUN B OTAEMBHOCTU, UM B Crlyvyae, €CNv BbIMOSIHEHNE OTAENbHOM (hyHKLNM
MOXET MNPUBECTM K HEBO3MOXHOCTM BbIMOSIHEHNS OCHOBHOW  (PyHKLWW, WK
UCnNbITaHUA MpPU O4HOBPEMEHHOM BbIMOMHEHUN BCeEX QYHKUMI obecneymBaroT
COKpalleHMe BpPEMEHN W3MEPEHUIN, CcuuTalT, 4YTO 00opygoBaHME MPOLUIO
UCNbITaHMSA Ha COOTBETCTBME, ECIN OHO OTBEYaeT TpeboBaHMAM COOTBETCTBYHOLLMX
pa3fenoB HacTosWero ctaHaapTa wwunn pyrmx CTaHaapToB, YCTaHaBNMBAIOLLMX
Hopmbl UPTT, npy ogHOBpPEMEHHOM BbINOSIHEHUN (OYHKLINIA.

Hanpumep, ecnm nepcoHanbHbli  KOMMbKOTEP C  yHKUMEenW npuema
paguoBeLLaTenbHbIX nepegad He crnocobeH BbINOMHATH yHKLMIO paguonpuema
HE3aBMCMMO OT BbINOSHEHMS  BbIMUCIIUTENbHBLIX  (PYHKLUIA, NepCOHarbHbIN
KOMMbIOTEP MOXET OblTb MCMbITaH HA COOTBETCTBME TpPeOOBaHMAM HaCTOSLLEro
ctangapta wn[OCT 30805.13 npuv OOHOBPEMEHHOM BbINOSIHEHUN  COYHKL M
BblYMCIIEHNS U paguonpuema.

Ecrm npu NCNbITAHNAX MHOIOOyHKL, MOHaNbHOIO obopyaoBaHus,
BbIMOSHAIOLLErO HEKOTOPYHO (PyHKLIMIO, HA COOTBETCTBME TPpeHOOBaAHNSAM KOHKPETHOMO
cTaHgapTa Heob6xo4MMO BBECTU OFPaHNYEHMS1 B OTHOLLEHUWN HEKOTOPbLIX MOPTOB U
4acTOT W3MEpPEeHWr, MNpegyCMOTPEHHbIE AaHHbIM CTaHOapToOM, TO Takue e
OrpaHMyeHnst OOikHbl  ObiTb  BBEA4EHbl NpW  UCMbITaHMAX  0BOpyaoBaHUS,
BbIMOSHAIOLErO AaHHY0 QYHKUMIO, Ha COoOoTBeTCTBME TpeboBaHuMAM Apyroro
CTaHgapTa, ycTaHaBnmeatoLwero Hopmsl NPIT.

Hanpumep, npu ucnbiTaHUAX NEPCOHaNbHOMO KOMMbIOTEPA, BbIMOMHSIIOLIErO
dyHKLMIO NpuemMa pagmoBeLLaTenbHbIX nepedad, Ha cooTBETCTBUE TpeboBaHUsIM
HacTodAWero cTaHgapTa Jonyckaetcsa He ydutbiBaTtb WPII, cospnaBaemble
reTepoAMHOM Ha OCHOBHOM 4acToTe W YacToTax rapMOHWK. AHTEHHbIA MNOpT
obopyaoBaHust Npu AaHHbIX UCMbITaHUSIX JOSPKEH OblTb HarpyXeH Ha pe3nCTUBHbIN
HEeM3ny4yarLmn 3KBUBASIEHT aHTEHHbI, COMNPOTUBIIEHNE KOTOPOrO COOTBETCTBYET
HOMWHANbLHOMY MOSTHOMY COMPOTUBIIEHNIO aHTeHHoro nopta (cm. [OCT 30805.13-
2013, nyHKkm 5.7.3).

Mpumeyanue - NPT, co3naBaemble reTepoguMHoOM, MOryT ObiTb OTAEneHbl OT
NPT, co3gaBaemMbix ApYyrMMU UCTOYHUKAMW, NPU M3MEHEHMN YACTOTbl HACTPOVKK
KaHana npvema.

[onyckaeTcs He NPOBOAUTL U3MEPEHUS:

- HanpsbkeHna WPl Ha ceTeBbix 3axumax no [OCT 30805.13, ecrm UNO
COOTBETCTBYET HOpPMaM  KOHAYKTMBHbIX WPl Ha ceTeBbiX  3axumax,
YCTaHOBJIEHHbIM B HACTOSLLEM CTaHAAPTE;
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- mowHoctn WMPIM noOCT 30805.13, ecrm MO cooTBETCTBYET HOpMaMm
nanyy4aembix VNPT, ycTaHOBNEHHbIM B HACTOSALEM CTaHAapTe;

- HanpsbkeHHocTn nona MPIT no FTOCT 30805.13, ecrmm O cooTBeTCcTBYET
Hopmam msnyyaembix VP, ycTaHOBMEHHbIM B HACTOSALLEM CTaHAapTe.

9 Meton uamepeHuss KoHAYKTUBHbIX UPIT Ha
ceTeBbIX 3aXXMMax U nopTax CBA3U

9.1 UamepuTenbHble AeTEKTOPbI

N3mepeHua npoeBogdat c nomouwpto usmeputenen WP ¢ kBas3unukoBbIM
AETEKTOPOM U OETEKTOPOM CpPeadHMX 3HayeHun, kak ycTaHosreHo B 9.2. Oba
AeTekTopa MOryT MpUMEHATbCS B oaHOM wusmeputene WPTT, namepeHus moryTt
NPOBOAUTBCSA C WUCMNOMb30BaHMEM KBa3WMWKOBOrO AeTekTopa nmbo pertekTopa
CpeLHUX 3HAaYEHUN.

MpumeyaHue - PekomeHOyeTca nNpoBOAUTb U3MEPEHUsT KOHOYKTMBHbLIX VPIT B
3KpaHMPOBAHHOM MOMELLEHUM.

[Ona  ymMeHblUeHWs1 BpeMeHn ucnbiTaHuM BMmecTo usmeputena WPl ¢
AETEKTOPOM CpedHUX 3HAYeHWA WM KBa3UMMKOBLIM [AETEKTOPOM AornycKaeTcs
npumeHsiTb uameputens VP ¢ nvkoBbIM geTekTopoM. B CnopHbIX crydasx npu
ncnoitTaHmax ONT Ha cooTBETCTBME HOPMaM 715 KBA3UMNUKOBLIX 3HAYEHWUIA OTAA0T
npeumywectso usmeputernto WPl ¢ KBasvnuKoBbIM LETEKTOPOM, a npu
UCNbITAHMAX HA COOTBETCTBME HOpMaM 118 CpefHUX 3Ha4YeHun - nameputento NPT
C OETEKTOPOM CpeaHuUX 3Ha4yeHu (CM. npunoxeHve B).

9.2 Uameputenu UPTI

Nameputens WPl ¢ KBasunukoBbIM [ETEKTOPOM [OSMKEH COOTBETCTBOBATb
TpeboBaHusm, ycTtaHoBneHHbim B [OCT 30805.16.1.1, pa3den 4. VNameputernb
MPI ¢ peTtekTopoM cpenHux 3Ha4YeHU OOSKEH COOTBETCTBOBATb TPeboBaHUAM,
ycTaHoBneHHbiM B [OCT 30805.16.1.1, pa3den 6. LLinpuHa nonocbl NponyckaHus
Ha ypoBHe 6 OB uameputens WPl ¢ geTekTopoM cpefHuX 3HayYeHun OospkHa
COOTBETCTBOBaTb TpeboBaHMsAM, ycTaHoBneHHbIM B TOCT 30805.16.1.1, pa3desn 4.

9.3 3KBMBaNeHT ceTn 3NeKTponnuTaHusA
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OKBMBaneHT cetn anektponutaHmsa (OC) Heobxogmm pana obecneveHus
KOHKPETHOro 3Ha4eHMs1 MOSHOrO COMPOTUBMEHUSA HA BbICOKMX 4acTOTax B TOYKe
N3MepPEeHNIn Ha BUIKe CETEBOIO LUHYpa, a Takxe Ansa pa3saskun MO oT nomex B cetu
nUTaHus.

NcnonbaytoT 3C ¢ HOMUHanbHbIM nosnHbIM conpoTtuerieHnem 50 Om/50 mkIH
nnm 50 Om/50 mkl'H + 5 Om B cooTtBeTcTBMM € TpeboBaHuammn [OCT 30805.16.1.2,
nodpa3sdesn 4.3.

N3mepeHne koHaykTuBHbIX VP npoBoaaT mexay 3axumoM ¢ha3Horo npoesoga
W  3TanoHHbIM  3a3eMfieHWEM W3MEPUTENbHOM CXeMbl (3axumom  “"semns"
3KBMBANiEHTa CETU) M MeXOy 3aXUMOM HEWTpanbHOro MnpoBoAa M 3TarlOHHbLIM
3azemneHneM. O6a M3MepeHHbIX 3HaYeHust OOSPKHbl COOTBETCTBOBaTb HOPMaMm
NPT1.

[MpoBeoeHMe M3MEPEeHUA Ha HEKOTOpbIX YacToTax MOXeT oKasaTbCs
HEBO3MOXHbIM  M3-32  KOHAYKTMBHbIX MOCTOPOHHMX MOMEX, CO34aBaeMblX
pPagno4YacTOTHbIMM 3NEKTPOMArHUTHbIMU MOMAMW MECTHbIX paguoBeLLaTerbHbIX
nepegatumkoB. B 3TOM cnyvyae wmexgy OKBMBANEHTOM CETU U CETbKO
3MEKTPONUTaHNS YCTaHaBMMBAKOT AOMOMHUTENBbHBLIN BbICOKOYACTOTHbIA  (MbTP
UNN M3MEPEHUsI MPOBOAAT B 3KPaHMPOBAHHOM MNOMELLEHMW. [ONOMHUTENbHbLIN
BbICOKOYACTOTHbIN UIbTp LOIMKEH MMETb METaryIMYeCcKMn 3KpaH, Hanpsmyto
COEAVHEHHbIN C 3TanoHHbLIM 3a3eMNeHNEM U3MepUTErbHON CUCTEMbI. TpeboBaHus
K MOSIHOMY COMPOTUBIIEHMIO 3KBUBArNEHTA CETU Ha 4acToTe U3MEPEHUN AOSDKHbI
BbIMNOMHATLCS NPWU NOAKIMOYEHHOM OOMNOMNMHUTENBHOM BbICOKOYACTOTHOM (pUnbTpe.

9.4 NNnacTtuHa 3a3emMneHus

BepTukanbHas wnM  ropusoHTanbHasi NfacTUHa  3a3eMfieHuMst  OOSDkHa
BbICTynaTb, No KpanHen mepe Ha 0,5 m 3a KoHTYypbl MO 1 MMETb MUHUMarbHbIE
pasmepbl 22 M.

3axum "zemna" akBuBaneHta cetn u JAMNCC noaknoyawT K NnacTuHe
3a3eMrieHNs C NOMOLLIbIO MPOBOAHUKA MUHMMArbHO BO3MOXHOW ASIHbI.

9.5 Pa3smeweHue UO

9.5.1 O6wme cBefeHusA

Kabenb nutanHna MO pormkeH coeauHATbCS ¢ aKkBMBaneHToMm cetun. Ecrm MO
npeactaenser cobon cucTemy, COCTOSILLYHO M3 HecKonbkux obpasuos OUT c
OOHVMM WM HECKONMbKUMW OCHOBHbIMW Ornokamun, npudem kaxgoe OUT wnwveer
oTAeNbHbIN  Kabenb, TOYKY MNOOKMIOYEHUS 3JKBMBANeHTa CeTu Oonpeaensitor,
NpuMeHssa crneayolme TpeboBaHus:

a) Kaxabln kKabenb nNUTaHWs, 3aKaHYMBAKOLWMNCA BWUIKOWM CTaHOapTHOWM
KOHCTPYKLIUK, UCNbITbIBAOT OTAESBHO;

b) kabenn nuTaHMA UM 3aXMMbl, KOTOPblE B COOTBETCTBMM C TEXHUYECKUMM
AokymeHTamu Ha MO He onpeaeneHbl ANs NOAKMYEHUS Yepe3 OCHOBHOWM Orok,
WCMbITbIBAOT OTAENbHO;
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C) kabenu NUTaHus UnnM 3aXvMbl, KOTOPbIE B COOTBETCTBUM C TEXHUYECKUMM
[LOKyMEHTaMWN U3rOTOBUTENS ONpeaerneHbl Ans NMOAKMoYeHUs1 K OCHOBHOMY GrioKy
YnM pyroMmy nuTarowemMy ob6opyaoBaHuio, MOAKMOYAT K YKka3aHHOMY OCHOBHOMY
Groky MM nuTatoLemMy obopyaoBaHuio. 3axuMbl UM KaGenn NUTaHUsi OCHOBHOTO
Groka wnM nuTarwero 06opyaoBaHMS MOAKMYAT K OKBUBAmNEHTy CeTu U
NPOBOAAT UCMbITAHUS;



d) ecrm B COOTBETCTBUM C TEXHUYECKMMM AOKYMeHTamn Ha MO npegycMoTpeHo
cneuuvansHoe anekTpuyeckoe coeanHeHne, HeobxoaMmble TEXHUYECKME CPpeacTBa
AJ1S ero OCyLLECTBIEHNS NPU UCTNbITAHUSAX AOSDKHbI NOCTaBNSATLCS U3rOTOBUTESEM.

Ecrm 3C yctaHaBnvBalOT Ha MNOBEPXHOCTU MMACTMHbI 3a3EMSIEHUs, €ro
pasmeLlaoT Ha pacctoaHum 0,8 M oT rpaHuubl MO u npukpennawT K nracTuHe
3a3eMrieHnsi. YKasaHHOe pacCTosHME ONpeaenstoT Mexay Grmkanwmmm Tovkamm
9C un UO. OctanbHble 6riokn NO u nogkrnodaemoe obopyaoBaHVe [OMKHbI
HaxoguUTbCs Ha paccTosHuM He meHee 0,8 m ot 3C.

AOna 3C, koTtopble MOryT ObiTb YCTaHOBMEHbl NOA MMACTUHOM 3a3eMIieHus,
Kabenb nuTaHus nogknoyarT nMbo HenocpeacTBeHHO K OC, nnbo K poseTke
YANVMHUTENS, YCTaHaBNMBAEMOW Ha MnacTUMHE 3as3emreHusi, coeguHeHHon ¢ OC.
Mpn noakntoyeHun ceTeBbix Kabenen HenocpencTBEHHO K OC, pacnonoXeHHbIM
noA nnacTuUHOW 3a3emrieHunsi, Heobxogmmo cobnogate pacctosHue 0,8 M mexay
orvkanwen Todkom MO 1 TOYKOW, rae ceTeBon Kabernb NPOXoAUT Yyepes NracTUHy
3a3emMrieHnsi, He3aBuUCMMO OT pacnonoxeHus I3C. Ecnim mucnonb3yetcs poseTka
yanmMHUTENNA, noakmoveHHaa Kk OC, TpeboBaHus K MOrnHomy conpoTtusrieHnto 3C
AOIMKHbl ObITb BbIMOMHEHbI NPY HAaNMMYUN PO3ETKKN yanmHuTenda. PaccTosHue mexay
onwkanwen Toukon MO n Toukon, rge ceTeBon Kabenb NoAKMYaeTCs K po3eTke
YASMHUTENSA, A0SKHO 6bITh 0,8 M.

Ecrm annHa ceteBbix kabenen, nocTaBnsemMbiX U3roToBUTENEM, NpeBbILaeT 1
M, UX JIMLUHME YacTW YKNaabliBalOT B CBSA3KY B LieHTpe AnvHon He 6onee 0,4 m Tak,
4yTOOblI AOnMHa kKabenen Gbina 1 M. Eciv uM3-3a M3MYECKMX OrpaHMYeHun npu
pasmelieHn MO gnmHa kabens 1 M He MoxeT ObITb obecneveHa, HeobxoaMmo,
4yTOObI ANMHA Kabensa Gbina npubnuantenbHo 1 M. Ecnn xapaktepuctukm kabens
He ycTaHoBMeHbl nnn Kabenb He nocTaeneH nsrotosutenem, MO n 3C coegunHsoT
kabenem gnuHom 1 m.

Kabenn anektponutaHua Bcex ocTanbHbIX ycTponctB MO coeguHsitoT co
BTOpbIM OC, KOTOPLIA NPUKPENNAIOT K NnacTuHe 3a3emMrieHnst aHanormdHo 3C ans
ucnoityemoro  obopygoBaHusi.  [Ons  coeguHEHUss  HECKONbKux  Kabenen
anekTponutaHna ¢ OC MOXHO MCNOMNb30oBaTb pPa3BETBUTENb C HECKONbKUMMN
PO3ETOMHbIMM THE34AMW, MPU 3TOM AOSPKHbl ObiTb BbINOMHEHbI TpeboBaHMA K
HOMWHaNbLHOMY nosniHoMmy conpoTtusfnieHnio IC  (cm.9.3). [onyckaetcs Takxke
ncnonb3oBaTb AononHUTENbHble OC; B 9TOM Clyyae paccTosiHue mexay Ntobbim
OC n nobbIM YCTPONCTBOM LOIPKHO ObITh HE MeHee 0,8 M.

Mpy namepeHun KoHAyKTMBHbIX VPl Ha ceTeBbiX 3axvMax BCE CUrHamnbHble
nopTbl CBSI3W M CeTEeBble MNOPTbl AOMIKHbI ObITb HarpyeHbl MCMNONb30BaHMEM
nogkniovaemoro o6opyaoBaHns U NpeacTaBUTENbHbIX HArPy30K.

Ecnn Bo Bpemsa n3MepeHnss KOHOYKTUBHbBIX MOMeX Ha ceTeBblx 3axumax IMNCC
COedVHEH C MOPTOM CBSA3M, NopT uamepeHus HanpsbkeHust AMNCC gormkeH ObiThb
HarpyxeH conpotuerieHneMm 50 Om. 3aTtyxaHve npogornbHoro nepexoga (3I1M)
(cm.3.12) JaHHOro alricc [OITKHO COOTBETCTBOBATb KaTeropum
TENEeKOMMYHMKALMOHHOM CEeTWU, K KOTOpoW nogknovaetca nopt cBasn OUT
(Hanpumep, kabenbHOM ceTn Kkateropum 5).

AlCC, ncnonb3yemMble Npu NPOBEAEHUN U3MEPEHUIN HA NOPTaxX CBSA3W, JOIDKHbI
Haxoautbcs Ha pacctosHum 0,8 M oT rpaHunubl MO 1 npukpennaTbCa K nracTuHe
3asemnenus. [pyrme 6nokn, Bxogsuwme B coctaB MO, AOMKHbI HaxoouMTbCs Ha
pacctosaHun He meHee 0,8 m oT JINCC.

MpoBoa 3asemneHus (ecrm OH Heobxoaum Ana obecneyeHus 6e3onacHoCTK)
coeguHsaoT ¢ 3axumoM "3emna" 3C, ecnm NHoe He YCTaHOBSIEHO U3rOTOBUTENEM, U
ero AnuHa gorpkHa ObiTb paBHa AnvHe kabenst nutanua. [poBoa 3asemneHus
pa3meLLaT napannensHo ceTeBoMy Kabernto Ha paccTosiHMM OT Hero He 6onee 0,1
M.

Adpyrve  3asemnsioume NpPOBOAHWKM  (Hanpumep, NpUMeEHsieMble  Ons



obecneveHnas OMC), KOoTopble B COOTBETCTBUM C TEXHUYECKMMU [OKYMEHTaMM
N3roTOBUTENS OOIDKHBI NOAKIIOYATLCSA K TOMY e 3aKMMY, YTO U NPOBOZ, 3aLLMTHOIO
3a3eMrieHns1, NOAKIYaoT Takke K 3axumy "3emna” 3C.

B cnopHbix crnyvasx vCMbiTaHUs LOIDkHbl ObiTb NPOBEAEHbI TakK, KakK OHM
NPOBOAMIIMCE NEPBOHAYarbHO.

9.5.2 Pa3melleHne HacTonbHOro o6opyaoBaHusA

MpumeHsitoTca TpeboBaHus, ycTaHoBrEHHbIE B 8.3.1 1 9.5.1.

Mpn  MCNbITAHMAX  HACTOMbHOrO  OOOpPYyAOBaHWS  MPUMEHSIOT  ABa
anbTepHaTUBHbIX BapuaHTa pa3MeLLeHmst.

BapuaHT 1 - ¢ ncnonb3oBaHMEM BepTUKanbHOM MNNacTuHbl 3a3emrenuns. O
pacnonaraloT Ha CTofe Ku3 Henposoaswero martepuana BbicotoM 0,8 M Hag
rOPU3OHTasrIbHOW MMacTMHOW 3a3emMrieHnd, Ha paccTosiHum 0,4 M OT BepTUKanbHOU
NNacTuHbl 3a3emMreHnd. BepTukanbHylo MNNacTuUHy 3a3eMIeHUs COEOUHAT C
rOpu3oHTanbHOM NNacTUHOWn 3asemreHus. Vcnonbayemble npu ncnbitaHuax 3C u
OlNCC moryT 6bITb CoeauHEHbI MO0 C FOPU3OHTAaNIbHON MIACTUHOW 3a3eMIIeHUs
(cnocob a), nnmbo ¢ BepTUKanbHOW NNacTUHOM 3a3emneHunsa (cnocob b). MNMpumepsbl
pa3melLeHns obopyaoBaHMa NpuMBeaeHbl Ha pucyHke 5 (cnocob a) u Ha pucyHke 6
(cnocob b).

BapuaHt 2 - Cc uCnonb3oBaHWEM TOPU3OHTANbHOW MMaCTUHbLI 3a3eMISieHNst
(Hanpumep, Ha OTKPbITON M3MEPUTENBHOW Nnowaake WM B 3KPaHMPOBAHHOM
nomewieHmn). MO pacnonaraloT Ha CTOne M3 HENpOBOASLLEro matepvana Ha
BbicoTe 0,4 M HaZ ropuM3oHTarnbLHOW NNacTUHOW 3a3emreHus. Npumep pasmeLleHus
npuBeaeH Ha pUCyHke 7.

B BapmaHTax 1 n 2 MO gorpkHo pacnonaratbCsa Ha pacCTosiHUMM He meHee 0,8 m
OoT NMobon MeTannMYeckom NOBEPXHOCTU, KOTOpasa He aBnseTcsa vactbto MO mnnm
noaknoyaemoro o6opygoBaHus.

Mcnonb3yembln Npy 3MEPEHUAX BapuaHT pasMeLLeHns 00opyaoBaHus LOSMKEH
ObITb OTpPaXXeH B NPOTOKOSIE UCTbITAHWNA.

[onoNHUTENBHO MNPU UCABLITAHUAX AO0SPKHbI ObiTb BbINOSHEHbI Cregyowme
YCIOBUS:

- NPY UCMbITAHNAX HACTONbHOro 060PYAOBaHUA AKBMBASEHTLI CETU MOIYT ObIThb
pa3meLLeHbl cOoKy cTona, ¢ TeM 4YTobbl obecneuntb pacctosHue 0,8 m mexay NO
n3C;

- curHanbHble Kabenu OoKkHbl ObITb PacnoriokeHbl MO BCEW MX ASMHE Ha
pacctosHum 0,4 M OT nnacTWHbl 3a3eMfeHus C  UCMOSfb30BaHMEM, MpU
HeobXxoaMMOCTU, NOALEPKMBAIOLLMX CTPYKTYP M3 HENPOBOASLLEro MaTtepuana.

Kpome ToOro, npu pasmeweHun obopyooBaHUA MNO BapuaHTy 2, ecnm
NMHTepdencHble kabenu cBucaroT c3aam CTona, UX JIMLLHIOW YacTb YKNagblBaloT B
CBA3KYy AnMHon He 6ornee 0,4 M Tak, YTobObl CBSI3ka Haxoaunacbh Ha CTore.

[Mpymepbl pasmeLLeHMS HacTOSNbHOrO 0BOopyAOBaHUA NPUBELAEHbI HA PUCYHKAX
4-7.

9.5.3 Pa3melleHne HanonbHOro o6opyaoBaHus

MpumeHsitoT TpeboBaHus, ycTaHoBEHHbIE B 8.3.2 1 9.5.1.

[MpvMepbl pa3meLLeHnst HanonbHOro 06opyaoBaHNa NPUBEAEHbI HA PUCYHKax 8
n12.

9.5.4 PasmelweHne KOMOMHUPOBaAHHOro (HaMOSILHOrO M HACTONIbHOrO)
obopyaoBaHuA

HacTonbHoe O pasmeluatoT B cooTBeTCcTBUM € 9.5.2, HanonbHoe - 9.5.3.

[Mpymepbl pasMeLleHns KOMBMHUPOBAHHOrO 0OOOpYyLOBaHUSA MpuBEAEHbl Ha
pycyHkax 9 n 13.



9.6 UamepeHua UPI Ha nopTax cBA3M

Llenbto  ucnbiTaHMn  sBNsieTcs M3MepeHne  obuero  HeCMMMETPUYHOro
HanpsbkeHns n obuwero HecummeTpudHoro Toka WPI Ha noptax cessm UO.
MonesHbI curHam MOXeT BHOCUTb BKMa4 B YPOBHU OOLLMX HECMMMETPUYHbBIX
HanpsbkeHun n TokoB NPT, NPl Ha noptax cBsa3sn OUT, cosgaBaemble NOMe3HbIM
CUrHarom, cregyet KOHTPONMPOBaTb Ha CTaguM MPOEKTUPOBAHWUS TEXHOMOMn
nHTepdenca (cm. npunoxeHue E).

9.6.1 MeToAabl UCNbITaHUW AJ1A NOATBE PXXAEHUA COOTBE TCTBUS

McnblTaHna npoBogssT Ha noptax CcBsA3M C  wucnonb3oBaHnem JlCC ¢
3aTyxaHnem npogosnbHoro npeobpasosaHua (3M1MM), ycTtaHoBneHHbiIM B 9.6.2.
M3rotoButens  OorpkeH  nokasaTb, 4TO  MocTaBnsemoe  obopyaoBaHue
cootBetcTBYeT Hopmam WPI1, npuBegeHHbiM B Tabmmuax 3 wim 4, npu
MCMNOSb30BaHUN 3lCC, COOTBETCTBYHLLEIO KaTeropum kabenen,
npegycMoOTPEHHON TEXHNYECKUMIN JOKYMeHTamu Ha OUT.

B cnopHbix cnydasx npegnovteHve Afs BCEX MOPTOB OTAalT MeTody
n3mMepeHun B cooTBeTCTBUM € 9.6.2 ¢ ncnons3osaHuem IMNCC.

9.6.2 OKBUBaNeHT MNONMHOro CONPoOTUBIIEHMA CeTU

HanpspkeHne cetn anekTponutaHua nogaetcs Ha MO yepes 3C, npumeHsaembli
npu namepeHnn KoHayKTnBHbIX MIPI Ha ceTeBbIx 3axmMmax B cooTBeTCTBMM C 9.3.

N3mepeHne o6Lero HEeCUMMETPUYHONO HanpsbkeHus WM cunbl  obLiero
HecummeTpuyHoro Toka WPI1 Ha nopTtax cBA3M Ons  HE3KpaHMPOBAHHbLIX
CUMMETPUYHbBIX Nap NPOBOAAT NPV NoAKNMo4YeHun nopta cBadm K AMNCC ¢ nomouso
kabensa. JMNCC pgorkeH npencTaenATb cobon obuiee HECMMMETPUYHOE MOSHOEe
conpoTuerieHne obopyaoBaHus, noaknoyeHHoro K MO, co CTOpPOHbI NopTa CBSA3W.
OMNCC pomkeH obecneynTb HopmanbHoe  dyHKunoHnpoBaHe WO  npu
noakntoveHnn noboro o6opyaoBaHUSA Unn Harpy3ku, Heobxogumon Ans NPOBEPKU
no.

CosgaHue JlMCC, npurogHoro AN NPUMEHEHUS C PasfMYHbIMK MOpTaMu
CBS3M, He MpeacTaBnseTCs BO3MOXHbIM, TaK Kak ero KOHCTPYKUMWSA 3aBUCUT OT
XapakTepUCTUK UCMNbITYyeMOro nopTta cBs3u. [Npu OTCYTCTBMM ANS SKPaHUPOBaHHbIX
N HeECUMMETPUYHbIX kKabenen noaxogauwmx AMNCC gonyckaeTca coeanHeHne Takmx
kabenen HenocpeaCTBEHHO C NnogknovyaemMbiM 060pyaOBaHUMEM UMM UMUTATOPOM.
B npotokone wucnbiTaHuin [OmkHbI OblTb NpMBEAEHbl CBEAEHUS O pearibHON
Harpyske, B TOM YuCre U3MePEHHbIe 3HAYeHMs1 OBLLEro HECUMMETPUYHOIO NOSIHOMO
conpotmerieHus. B rmobom cnydyae MO JomkHO COOTBETCTBOBATb HOpMam,
npvBeaeHHbIM B Tabrmuax 3 n 4.

Mpy ncnonb3oBaHUM TOKOCBHEMHUKA LOmkHA ObITb obecnedeHa BO3MOXHOCTb
n3mepeHnn 6e3 otcoeguHeHns kabens OT MeCT ero NOAKMYEeHUs. TOKOCHEMHUK
AOIKEH MMETb OAHOPOAHYH YacCTOTHYK XapakTepucTuKy 6e3 pe3oHaHCOoB W
dYHKLMOHMPOBaTb 6€3 HaCbILLEHMS MEPBUYHON OOMOTKM paboynm TOKOM.

TOKOCBHEMHUK (€CrM OH WUCMOMb3yeTcsl) yCTaHaBNMMBaKOT Ha Kabene Ha
pacctosHum 0,1 m ot OINCC. BHocuMOe nosHoe conpoTMBIiEHWE TOKOCHEMHUKA
A0IPKHO 6bITh HEe 6onee 1 Om B cootBeTcTBMM ¢ TOCT 30805.16.1.2, nyHkm 5.1.

OlMNCC (kanMbpoBaHHbLIN C Y4e€eTOM afanTepoB, HeoOXoAUMbIX Afs  ero
nogknmoyeHns MO wn  BcnomoratenbHOMy OOOpYAOBaHWIO) OOIMKEH WMETb
crnegyowpe XxapakTepUCTUKK:

a) mMoaynb BXOAHOro obLero HeCUMMETPUYHOrO MOSHOrO COMPOTUBMEHMS B
nonoce Yactot ot 0,15 go 30 My gomkeH 6bITb paBeH (150+20) Om, ha3oBbIn
yron - 0°£20°;
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b) O3rNCC pomkeH obecneyvBaTb [AOCTaTOMHyKO pasBasky oT  UPTI,
co3gaBaeMblX NOAKMYaeMbIM 000pyL0BaHMEM UM HArpPy3KOW, NOAKITFOYEHHBIMM K
UCnbITyemMoMy MOPTY CBA3W. 3aTyxaHne OOLMX HECUMMETPUYHBLIX HaMPSPKEHUA U
TokoB WPTI, co3gaBaemblx nogkroyaemblM obopyaoBaHMeM (Harpy3kom), LOSDKHO
ObITb Takum, YTOObl M3MEPEHHbIN YPOBEHb YKa3aHHbIX NOMEX Obifl HE MeHee YeM
Ha 10 ob Hwxe cooTBeTCTBYIOLWEN HOpMbI PTT.

PekomeHayemble 3Ha4YeHNs1 pa3BA3KN AOSMKHbI ObiTh:

- B nosoce vactot 0,15-1,5 My - ot 35 go 55 ob npu NMHENHOM BO3pacTaHum
C norapndmom 4acToThl;

- B nosioce Yactot oT 1,5-30 My, - 6onee 55 ab.

Mpumevanune - lNoa pasBsa3kon noHMMaeTcst ocriabnexdne UPTT, cosgaBaembix
nogkniodaemblim  obopyaoBaHueM, nosiengiowmxca  Ha nopte JMCC  gns
nogknodeHnsa NO:;

c) ana AMNCC gorkHo 6bITb ycTaHoBReHo 3IMI7:

1) ana 3MCC, ncnonb3yemblx Npu U3MEPEHUsX Ha NopTax, npegHa3HavyeHHbIX
ANS NOAKIMIOYEHNS K HE3KPaHMPOBAHHbIM CMMMETPUYHBIM MNapam kabenen

kaTeropun 6 (unn nydiwe) sHavenune 3MMM, ab, B 3aBMCUMOCTH OT YacToTbl f, MIu,
Ab, BblYMCHAIOT No hopmyre

f 2
3Mn=75-101g H(E] . (3)

JonycTumble oTknoHeHus 3HadeHus 3N gormkHbl 6biTh +3 A6 ana f <2 My u
-3ab6/+6 ab - ana f ot 2 po 30 M.

2) ana 3MNCC, ncnonb3yembiX Npy U3MEPEHUAX HA NopTax, NpeaHa3Ha4YeHHbIX
AN NOOKMIOYEHMS K HE3KPaHMPOBaHHbIM CMMMETPUYHBIM Napam kKabenewn

kaTeropun 5 (unn nydie) sHaverune 3MMM, ab, B 3aBMCUMOCTH OT YacToThbl F , MIu,
BbIYUCNAOT NO hopmyrne

7 2
3MNN=65-101g 1+[§J : 4)

[onycTumMble OTKMOHeHWs 3HadeHus MM gorkHbl 6bITh £3 AB ansa f <2 My
n-3a6/+4.5 06 - gna f or 2 oo 30 MIw;

3) ana 3MNCC, ncnonb3yemMbiX NpU N3MEPEHUAX Ha NopTax, NpeaHasHayYeHHbIX
Ans  NOOKMOYEHMS] K  HE3KPAHMPOBAHHBbIM CUMMETPUYHBIM MNapam Kabenen

kaTeropun 3 (unm nydie) sHadenue 3, aB, B 3aBMCMMOCTM OT YacToThl ./, ML,
BbIYUCNAOT NO hopmyne

7 2
3MMN=55-101g 1+[E] : (5)

[onycTumMble oTkNoHeHus 3HadeHuna 3N coctaBnaoT £3 ob.
MpumeyaHua



1 MNpunBeaeHHble B HacTosLWeEM pa3daerne TpebosaHus K 3HaveHuam 31T 3TMCC B
3aBUCMMOCTM OT 4acTOTbl COOTBETCTBYWOT TpeboBaHnsam K 3I TUNNYHLIX
HE3KPaAHUPOBAHHbBIX CUMMETPUYHBLIX Nap Kabenenm npu OObIYHBLIX YCOBUAX
npoknagkn. TpebosaHusa, cooteeTcTBytowme 3l kabenen kateropmm 3 [(9.6.2,
nepeduncneHne c, 3)], cuutarTca xapaktepHbiMu ana 3[M B TUNMYHBIX ceTax
cBs3n. BmecTe ¢ TemM yCTaHOBMEHHble B HACTOSLLEM CTaHgapTe TpeboBaHua B
OyayLwem MoryT ObiTb U3SMEHEHbI.

2 HeonpeneneHHocTb u3aMepeHun ¢ npumMmeHeHneMm JlNCC HaxoguTcs Ha
pacCcMOTPEHUN.

3 31111 usmepsirom e coomeemcmeuu ¢ [OCT 30805.16.1.2.

d) uckaxeHusi, 06ycrnoBrieHHble 3aTyxaHuem, Unu gpyrme N3MeHeHus nosie3Horo
CUrHana B ero noroce 4acToT, Bbi3BaHHble npucytcteneMm JMCC, He AOOMmKHbI
CYLLECTBEHHO BIUSATb HA HOpMaribHoe (oyHKUMoHpoBaHue NO;

e) ana JAMNCC gorrkeH 6bITb YCTaHOBEH KO3AGhGMLMEHT KanmnbpoBKN.
KoadpdmumeHT kanmbposku AMNCC, gb, onpegenatoT no gopmyre

20lglem | 6)

P op

roe Mo, - obllee HEeCMMMETPUYHOE HanpskeHne, BO3HUKaloLlee Ha obLem
HECUMMETPUYHOM MOSHOM CONpOoTUBIEHUN, NpeacTasnsemom AMNCC;

Vmp - HanNpsPKeHNE Ha N3MEPUTENBHOM BbIXOAE.

Hanpsbokenne, nonyyeHHoe wu3smeputenem WPl HenocpeAcTBEHHO Ha
nameputensHom nopte IAMNCC, cymmmpytoT ¢ koaddpmumeHTom kanmbposkm IIMNCC.
PesynbtaTt cpaBHMBalOT ¢ HopMon HanpsbkeHusa UPT, npuBegenHon B Tabnmuax 3
nwm 4. KoadpdwmumeHt kammbposkm JMNCC porkeH ObiTb  YCTaHOBMEH C
norpeLUHoCcTbLIo He 6onee +1 Ab.

9.6.3 U3amepeHMAa Ha nopTax CBA3U

Ons nposegeHua wucnbiTaHui WO ycTaHaeBnuBawT B COOTBETCTBUMM C
pUCyHkamn 4-9 C y4eTOM HaCTOMbHOMO, HaMOSbHOTO MM KOMOWMHUPOBAHHOMO
NPUMEHEHUS.

[na npoBefeHnst OOCTOBEPHbIX m3aMepeHun WPII, npeacTtaBUTENbHbIX MpuU
pa3nuyHbIX BapuaHTax MPUMEHEHMS floKanbHbIX CeTen, HeobxoouMmo co3faTb
YCIIOBUS UCMOSb30BaHUA JlokanbHon cetn ¢ u3bbitkom 10% v nogaepxvsaTb 3TOT
YPOBEHb B TeyeHne He MeHee 250 mc. [ng MMmuTauum peanbHbIX YCNoBUiA obmMeHa
AaHHBIMU MPU UCMbITaHMAX HEOOXOAMMO NpeaycMaTpuBaTh nepegady B JlokanbHON
CeTn  nceBOoOChyYyalHbIX  COOOLUEHU  (HanpuMmep,  apXMBUPOBAHHbIX U
3awmdpoBaHHbIX GanmnoB) N NEPUOAMNHECKNX COOBLLEHMIN: HECXKATbIX rpadMyecKmx
dannoB, AaHHbIX NamMATN, 0GHOBMEHMI 3KpaHOB, 06pa3oB ANCKOB. Ecnn nokansHas
ceTb NoaaepXuBaeT nepegady B TeYeHWe NepuooB nays, U3MepeHust NPoBOAST
TaKkxe BO BpeMsi NepmoioB nays.
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9.6.3.1 W3mepeHne HanpsXeHUss Ha CUMMETPUYHBIX MOpTax CBA3W,
npeaHasHayYeHHbIX A9 NOAKIMIOYEHNA HESKPAHMPOBAHHBIX CUMMETPUYHbBIX Nap

[Mpyn npoBegeHun namepeHun HanpskeHna VPl Ha nopTtax cBs3auM MCNONb3yoT
AlCC, obecneuymBaowmin nogknoyeHne Kk nameputeno NPl cooTBeTCTBYOLWLMI
TpeboBaHUSAM K 06LLEeMYy HECUMMETPUHYHOMY NOSIHOMY COMNPOTUBIIEHNIO.

Ecrn namepenns HanpsbkeHna WPIT npoBogaT Ha ogHOWM HE3KpaHMPOBaHHOM
CUMMETPUYHOM nape, Ucnonb3yT cooTBeTcTBYowmn AMNCC ana aByx NPOBOAOB;
NpM U3MEPEHMAX Ha HE3KPaHMPOBaHHbLIX Kabensax, CcocTosAumx u3  OBYyX
CUMMETPUYHBIX nap, ucnonb3yrT cooTteeTcTBytowmn JIIMCC ana  4eTbipex
NpoBOAOB; MNPU WU3MEPEHMSIX HA HEIKPaHUPOBAHHbLIX Kabensx, COCTOoAWMX W3
YyeTbIpex CUMMETPUYHBIX Nap, Ucnonb3ytoT cooTBeTcTByOWLMN SINCC ana BocbMu
npoBoAoB (CM. npurioxerne D).

[MpumeHsT MeTog namepeHnst B cootsetcteum ¢ C.1.1.

Mp wucnonb3oBaHuM kabenewn, cocTosuwmXx 6Oonee 4YeM U3 4YeTblpex
CYMMETPUYHBIX Nap, U3MepEHUs NPOBOAAT B cooTBeTcTBUM € 9.6.3.5.

9.6.3.2 W3mepeHne cunbl TOKa Ha CUMMETPUYHBLIX MOpTax CBA3W,
npegHa3HayYeHHbIX 49 NOAKMOYEHUS HEIKPAHUPOBAHHbLIX CUMMETPUYHBIX Nap

Ecnn usmepeHnss npoBogAaT Ha HE3KpaHWpPOBaHHOM Kaberne, COCTodAEeM U3
OOHOW, ABYX WM YeTbIpex CUMMETPUYHBIX nap, kabenb HarpyxawT, Kak npu
namepeHuax HanpsxxeHms UPTT.

[MpymeHsoT MeTog nsmepeHusa B cootesetctaum ¢ C.1.1.

Mpn wucnonb3oBaHun Kabenen, cocToAumx 6Gonee 4Yem U3 4YeTbipex
CUMMETPUYHBIX Nap, U3MepPEHNst MPOBOAAT B COOTBETCTBMM C 9.6.3.5.

9.6.3.3 M3mepeHne HanpsbkeHUn Ha nopTax CBA3W, NpefHasHa4YeHHbIX A0S
NOAKMIOYEHMS 9KPaAHMPOBAHHbIX Kabernen nnn koakcuarnbHbIX kabenen
MpumeHstoT meTog nsmepenuna B cootesetcteum ¢ C.1.1 nnm C.1.2.

9.6.3.4 W/3mepeHue cunbl TOKa Ha noptax CBA3W, MNpeAHa3HaYeHHbIX ONs
NOAKIMIOYEHMS 9KPAHMPOBAHHbIX Kabernen nnn KoakcuasnbHbIX kabenen
MpumeHsT MeToa nameperus B cootsetcteum ¢ C.1.1 nnm C.1.2.

9.6.3.5 MN3amepeHnss Ha noptax CBA3WM, NpedHasHaYeHHbIX ANA NOAKIIHYEHUs
kabenen, cocToaumx 6ornee 4yemMm U3 YeTblpeX CUMMETPUYHBIX Map WM
HECMMMETPUYHbIX Kabenen

MpumeHsitoT meTog namepeHust B cootsetcteum ¢ C.1.3 nnm C.1.4. Ha kaxgomn
4YacToTe U3MEPEHWUI BbIMNONMHEHNE HOPM NPOBEPSIOT C NPUMEHEHNEM NMOO MEeToAa,
nanoxeHHoro B C.1.3, nnbo metoaa, nsnoxeHHoro B C.1.4.

MNMpumeyaHue - [lonyckaeTcsa nposBegeHne namepeHni B coorsetctemm ¢ C.1.3,
a 3aTeM Ha 4YacToTax, Ha KOTopbIX Obifia npeBbllleHa HOPMa, - B COOTBETCTBUM C
C.14.

9.7 Peructpaumsa pe3ynbTaToB U3MepeHUn

Peructpupytot yposHu VNPT n yacToTbl namepeHuin, no KpamHen mepe, LLIECTU
NPT, umetomx HanbonbLumMe 3Ha4YeHns 1 npesbllatowmx yposeHs (L - 20 ab), rae
L - Hopma B rnorapudpmuyeckmx eguHuuax. Ona ceTteBbiX 3aXMMOB HEOOXOAUMO
NMOEHTUMLMPOBATL Kaxa bl TOKOMPOBOAHMK.

[MpoToKON NCNbITaHUA OOIMKEH BKMOYaTb B ceba 3Ha4YeHe HeonpeaeneHHoCTH
n3MepeHun KoHOYKTuBHbIX WPI1, BHOCMMOW wu3MepuTenbHOW annapaTypou, C
Y4E€TOM B3aUMOCBS3M MeXay pasfnuyHbIM1 Npubopamm B U3MEPUTESNbHON Lienn (CM.
pasgen 11).



10 MeTtoa namepeHusa nsny4vaembix AP

10.1 U3amepuTenbHble AeTeKTopbI

N3mepeHusa B nonoce 4acTtoT ot 30 go 1000 My, npoBogaT nameputenem UPTI
C KBa3WMNUKOBbLIM EeTEKTOPOM.

Ona  ymeHblueHWss BpemMeHn ucnbiTaHum BmecTo usmeputena WPIT ¢
KBa3UNUKOBLIM AETEKTOPOM AonyckaeTcs NnpuMeHATb nameputens VIPIT ¢ nnkoBbiM
AeTeKTopoM. B CropHbIX cnyyvasx npeMMmyLiecTBoM obnagatT pesynbTathl
N3MepeHun KBasunukoBbix 3HadeHun UPTI.

10.2 UamepuTenbHble NPUEMHUKN Ha YacToTax He Bbiwe 1
My

Nameputens VPl ¢ KBasunukoBbIM [ETEKTOPOM [OSMKEH COOTBETCTBOBATb
TpeboBaHusm, ycTaHoBneHHbim B [OCT 30805.16.1.1, pa3den 4. VNameputernb
MPI ¢ nuKkoBbIM [OETEKTOPOM [OO/KEH COOTBETCTBOBATb TpeboBaHUAM,
ycTaHoBneHHbIM [OCT 30805.16.1.1, pa3den 5. LLnprHa nonockl NponyckaHusa Ha
yposHe 6 ab nsameputens MNPl ¢ nMkoBbIM 4eTEeKTOPOM A0SPKHa COOTBETCTBOBATL
TpeboBaHusm, yctaHoBneHHbiM B TOCT 30805.16.1.1, pa3den 4.

10.3 AHTeHHa Ha YacToTax He Bbiwe 1 Ny

AHTEHHa JorpkHa NpencTaBnAaTb cobo CMMMETPUYHBIN Aunonb. Ha yactoTtax
80 My n Bblle MNPUMEHSIOT HacTpamBaeMbl MOSTyBOSIHOBbIN CUMMETPUYHbBIN
Bnbpatop, Ha 4actotax Hwike 80 My - cummeTpuuHbii BuGpaTop, pasmep
KOTOPOro paBeH AfIMHE NOSyBOSIHOBOrO CUMMETPUYHOro Bubparopa Ha yactote 80
M u. Bonee nogpo6Has nHdopmauums npuseaeHa B FOCT 30805.16.1.4, pa3desn 4.

MpymevaHne - MoryT NpUMEHATBCA U APYrMe aHTEHHbI, HO MpU YCroBUMK, YTO
nonyyeHHble pe3ynbraTbl COOTBETCTBYOT C MPUEMIIEMOW CTENEHbID TOYHOCTU
pesynbTaTtamMm NpPUMEHEHNS CUMMETPUYHOW OMNOSIbHOW aHTEHHbI.

10.3.1 PacctosiHne mexay aHteHHou n MO

N3mepeHre HanpsbkeHHOCTU Monsi MPOBOASAT C  MPUMEHEHMEM aHTEHHbI,
yCTaHaBfMBaeMon Tak, 4YTOObl FOpPU3OHTaNbHOE paccTosHWe OT rpaHuubl MO
COOTBETCTBOBANO M3MEPUTENbHOMY PaCcCTOSIHUIO, YCTAHOBMEHHOMY B pa3gerne 6.
Mpanmuy WO onpegensaoT no BooGpaxaemMon NUMHUM, ONUCLIBAKOLIEN MPOCTYHO

reoMeTpudeckyto dmrypy, okpyxatoLuyto AO.
Bce coeguHuTenbHble U BHyTpucucteMHble kaberm OUT pacnonaratoT BHYTPU

aTOoM Gmrypel.

MpvmevaHue - Ecnv HEBO3MOXHO NPOBOAMUTL U3MEPEHWUST HaNPSPKEHHOCTU NONS
NPT Ha paccTtogHum 10 M K3-3a BbICOKUX YPOBHEW MOCTOPOHHMX MOMEX UK No
Apyrum npudmnHam, 1o ucnbltaHns OUT knacca B ponyckaetcs nNpoBOAWUTbL Ha
Gonee Gnmnskom paccTtosiHum, Hanpumep 3 M. [na npueegeHua Hopmbl WPIT k
KOHKpPETHOMY pacCTOSHUIO NCNonb3yT KO3bdpULIMEHT obpaTHON
nponopuuoHansHocTn, paBHbin 20 Ob Ha gekagy W3MeHeHUst NU3MepUTENbHOro
pacctosiHus. Cneayet ObiTb BHAMATENbHBIM MPU M3MEPEHUSX Ha PacCTOSHUN 3 M
Ha yacTtotax okomno 30 My m3-3a BO3MOXHOIO BIUAHMA ONMKHEro nomnsa Ha
pe3ynbTaTbl U3MEPEHWUI NPU UCTIbITaHWUK KpyrnHorabaputTHoro o6opyaoBaHums.
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10.3.2 PacctosiHMe mMexay aHTeHHOM U NSTaCTUHOW 3a3e MeHUs

BbICOTY aHTEeHHbl Hag nracTUHOW 3as3emsieHuMst uamMeHarT ot 1 go 4 M go
nonyyeHnss MakcumanbHoro otcyeta uameputens WPI Ha kaxgom 4vactorte
N3MEPEHUN.

10.3.3 A3MMyT aHTEeHHbI MO OTHOLWeHUo K MO

A3MMYT aHTEHHbl MO OTHOoWeEHUIO K NO M3MEHSsIIOT BO BpeMsi UCNbITaHUW ONsi
BbISIBIIEHNST MakKCuUMaribHbIX 3Ha4YeHU HanpsbhkeHHocTu nons MPTT. [Jonyckaetcs
BpaweHne NO Bokpyr BepTuKanbHoM ocu. Ecnm Ha npakTuke 3TO HEBO3MOXHO, TO
MO ocTaBnsaoT HENOABWKHBLIM U U3MEPEHUSI NPOBOAAT NPU NEPEMELLEHNN aHTEHHbI
Bokpyr NO.

10.3.4 NMonsapusaumna aHTeHHbI NO oTHOoweHuU K U0

Ona  nonydeHnss MakcuUMarbHbIX 3Ha4YeHun HanpsbkeHHocTu nona  UPT
N3MEpPEHNss NpPoBOAAT MNPU TOPU3OHTANbHOM W BepTUKanbHOW nonspusauunm
AHTEHHbI.

10.4 UamepuTenbHana nnowaaKka Ha YyactoTtax He Bbiwe 1
My

10.4.1 O6wme nonoxeHus

N3meputenbHble nrowanKu noBepsoT n3mMepeHvem 3aTyxaHusi
SJIEKTPOMArHUTHOroO Mons Npu ropuM3oHTaNbHON N BepTUKarbHOW nonspusaumnsix B
nonoce 4acTtoT ot 30 go 1000 My,

PaccTosiHue mexay npuemMHon 1 nepegaroLlen aHTeHHaMU AOSMKHO ObiTb Takum
Xe, KaK rnpu namepeHusax HanpskeHHocTy nonsa NPT Bo Bpems ncrnbiTaHui.

10.4.2 N3me peHuMe 3aTyxaHusa nnowanku

N3mepuTtenbHyro nrowaaky CYUTalT  MpuemMremMon, ecriv  pesyrbTaTbl
M3MEepeHUn 3aTyxaHus Mfowaaku npu  FOpU3OHTaNbHOM U BepPTUKanbHOMU
nonsipu3auum nosns HaxooaTcs B npegenax 4 ob oT TeopeTuveckux 3Ha4YeHumn
3aTtyxaHua ngeansHon nnowaakm no FOCT 30805.16.1.4.

10.4.3 OTKpbITaa n3me puTesibHasa nnowaaka

OTkpbITas nameputenbHas nnowanka gorbkHa ObiTb MOCKOW, cBOGOAHON OT
HaBECHbIX MNPOBOAOB W ONM3KO pPaCnOfIOKEHHbIX OTPaXKAOLWLMX KOHCTPYKLIWA.
MNnowaaka gomkHa ObiTb AocTaTOMHO 6Gornblion And Toro, YTobbl obecneynTb
pasMelleHMe aHTEeHHbl Ha  KOHKPETHOM  pacCTOAHMM W rapaHTUpoBaTb
COOTBETCTBYHOLUMIN pasHOC Mexay aHTeHHon, O 1 oTpaxalowyMm KOHCTPYKLUSIMI.
Mog oTpaxalwyMy KOHCTPYKUMSAMW MOHMMAKOT KOHCTPYKUMM M3 MNPOBOLSLLErO
mMaTepvana.

OTkpblTag  wm3MmepuTenbHas nrowagka JormkHa ObiTb obopyaoBaHa
rOPU3OHTaNbHOW NMacTUHOW 3a3emneHus B cootBetcTBuM ¢ 10.4.4. TMpumepsbl
OTKPbITbIX U3MEPUTENbHbIX NMOWAA0K NPUBEAEHbI Ha pUcyHKax 1 un 2.

OTKpbITasg nameputensHasa nnoLlaaka gormkHa yo0BNeTBOpATbL TpeboBaHuAM K
3aTyxaHuto, yctaHoBrieHHbIM B TOCT 30805.16.1.4.
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10.4.4 NMpoBoaswan nnacTMHa 3aseMneHus

MpoBoasiLLan nrnacTMHa 3a3eMrieHns 4OoSPkHa BbICTyNaTb, NO KpavHen mepe, Ha
1 M 3a KoHTYp VO 1 nameputensHOM aHTEeHHbI HaMBOMNbLLMX Pa3MepoB Y MOKPbIBATb
BClO nmrowaab wMexgy WO un  aHTeHHow. [nacTuHa 3a3emMreHusa  OospkHa
N3roTOBMATLCSA U3 MeTarnna, Npyu 3TOM pa3Mepbl OTBEPCTUN 1 3a30POB HE AOSMKHbI
npeBbllaTb O4HY AECATYIO AMNHBLI BOSHbI, COOTBETCTBYHOLLEVN HAaUBbICLLEN YacTOTe
namepeHun. Ecrm TpeboBaHMs K 3aTyxaHUO WU3MEpPUTENbHOW MoWaaku He
BbIMOSHAKTCS, NPUMEHSIIOT NNAacTUHY 3a3eMrieHnst 6onbLuero pasmepa.

10.4.5 AnbTepHaTMBHbIE UCNbITaTeNbHbIE NIOWAAKU

NcnbiTaHnua moryT 6biTb NpoBeAeHbl C NPUMEHEHMEM APYrUX U3MEPUTENbHbIX
nrowaaoK,  M3NYecKne  XapakTepuUCTUKM  KOTOpPbIX HE  COOTBETCTBYHOT
TpeboBaHusaM, yctaHoBneHHbiM B 10.4.3 u 10.4.4. lNMpn 3TomM [OOMKHO ObITb
A0Ka3aHo, YTO MPUMEHEHWE TaKUX anbTepHaTUBHbBIX U3MEPUTENbHBLIX MNIoWanokK
Nno3BonsieT  nony4ynuTb  ODOCHOBaHHblE  pe3ynbTaTbl  M3MepeHun.  Takue
anbTepHaTMBHbIE W3MepUTENbHbIE MNOWAAKN MPUrogHbl AN MUCMbITaHWA, ecrnu
COOTBETCTBYHT TpebOoBaHWsAM K 3aTyxaHuo, YycTaHoBneHHbiM B 10.4.2 wu
npunoxeHun A.

MMpymepom  anbTepHAaTUBHOW U3MEPUTENbHON MNIIOWAAKN  MOXET  CNy¥UTb
3KpaHMPOBaHHOE MOMELLEHNE, CTEHbl KOTOPOro MOKPbITbl PagMonorfowaoLmm
maTepuanom.

10.5 Pa3meweHue MO Ha yacToTax He Bbiwe 1 Ty,

10.5.1 O6Lwume nonoxeHusn

CeteBble kabenu onyckalrT Ha NMacTUHY 3a3eMreHns], a 3aTeM MpoKragbiBatoT
K pO3eTKe 3NeKTponuTaHus.

Po3eTKy anekTponuTaHns NpUKPennaiT K nriacTUHe 3a3eMrieHus, NpudemM oHa
He OOIPKHa BbICTYNaTh 3a NOBEPXHOCTb NNacTuHbl. Ecrn ucnonbsytor 3C, TO ero
yCTaHaBNMBatoT Nog NiacTUHON 3a3eMIieHUS.

10.5.2 Paamewe HMe HacTonbLHOro o6opyaoBaHusi

MpumeHsitoT Tpebosanns 8.3.1 1 10.5.1.

HactonbHoe WO pacnonaraloT Ha CTone W3 HENpPOBOASILLEro marepuana
BbicoTon 0,8 M Hag ropu3oHTaNbHOW MNIACTUHOW 3a3eMrieHuUst U3MEPUTENbHOMN
nnowankn (cm.10.4.4).

Mpumep pasmelleHns HacTonbHoro MO npuBeneH Ha pucyHke 10.

10.5.3 Paamewe HMe HanonbLHOro o6opyaoBaHuA
MpumeHsitoT TpebosaHns 8.3.2 1 10.5.1.
Mpumepsbl pa3melleHnst HanonbHoro MO npuBeaeHbl Ha pucyHkax 11 n 12.

10.5.4 Pa3melwieHne KOMOMHUPOBAHHOro (HACTONIbHONO M HaMOJIbHOrO)
obopynoBaHuA

HactonbHoe MO pa3smelatoT B cootBeTcTBum ¢ 10.5.2, HanonbHoe - 10.5.3.

Mpymep pasmeLleHnss KOMOUHMPOBAHHOIMO 0OOPYAOBaHMSA NPMBEOEH HA PUCYHKE
13.

10.6 UamepeHunsa nanyyvaembix API1 Ha yacToTax Bbiwe 1 Ty



Mpn nsmepeHuax wmsnydyaemblx WPIT Ha dacTtoTax Bbiwe 1 [Ty cpeactea
UCNbITAHWN OOSMKHBbI COOTBETCTBOBATL TPEOOBAHMAM:

K nameputenbHon annapatype - FOCT 30805.16.1.1;

K nameputenbHbiM aHTeHHam - TOCT 30805.16.1.4, nodOpa3den 4.6;

K nameputenbHbiM nnowaakam - TOCT 30805.16.1.4, pa3den 8.

MpumeHsitoT metoa namepenun no FOCT 30805.16.2.3, nodpasdesn 7.3.

HopMbl MMKOBLIX 3Ha4yeHuMn HanpshkeHHocTu nona WPI He npumeHsoT K
nomexam, cosgasaeMbiM OWT npyv BO3HUKHOBEHMW INEKTPUYECKOW OYyr WUnv
WCKPOBbIX pa3psaoB, Bbl3BaHHbIX NPOBOEM Mpu BbICOKUX HanpshkeHusax. WPTI
JaHHoro Bumpa cospartcs, eciim OUT BkntoyawoT B cedbsa unm obecneymBatoT
ynpaeneHme MexaHU4eCKUMU KOMMYTaLMOHHBIMU YCTPONCTBaAMU, YNpaBsOLLMMMN
TOKaMM B KaTylwkax WHAYKTMBHOCTW, urin ecrm OUT BkmovawT B ceba wnm
obecneunBaloT ynpaerieHMe noacucTtemMamu, npu YHKLWUOHMPOBAHMM KOTOPbIX
BO3HUKAET cTaTMYECKOE INEKTPMYECTBO (Hanpumep, yCTponcTea nogadv dymarn).

HopMmbl cpegHux 3HaYeHun HanpsbxkeHHOCTU nond VP npuMeHsoT K nomexam,
co3gaBaembiM OUT npu BO3HMKHOBEHMWM INIEKTPUYECKOM AYIM WM UCKPOBbIX
pa3psaoB.

HopMbl cpeaHnx n NMKOBbLIX 3HaYeHUn HanpsbxkeHHoCcTK nonst P npumeHsitoT B
ocTanbHbIX crydasx co3gaHua OUNT nomex Ha yacToTax Bbiwe 1 Ty,

10.7 Peructpauunsa pe3ynbtaTtoB U3MepeHnUMn

PernctpupytoT ypoBHn VPl 1 yacToTbl M3MepeHni, No KpanHen mepe, LLecTu
NPT, umetomx HanbonbLumMe 3Ha4YeHnsa m npesblwarowmx yposeHs (L - 20 ab), rae
L - cooTBeTCTBYyIOWAA HOpMa B riorapydMudeckux eauvHuuax. Peructpupytot
TaKxe Nnonapusaumn aHTeHHb 49 Kaxgon 3apernctpuposaHHon NPT

[MpoTokon ncnbiTaHWn OOIMKEeH BKNoYaTh B ceba 3HaYeHne HeornpeaeneHHoCTu
n3mepeHnn nsnyyaemolx NP1, BHOCUMOW namepuTensHOM annaparypon, C y4eTom
B3aMMOCBSA3U MeXay pasnuyHbiMy Npubopamu B nsMeputenbHon uenu (cm. pasaen
11).

10.8 UamepeHna B NPUCYTCTBUMN MOLLHBIX MOCTOPOHHUX
CUrHanos

B obwem crny4yae nNOCTOPOHHME CUrHambl He [OOIPKHbl  MpeBblwaTth
YCTaHOBMEHHbIX YypoBHeW. OpgHako, mamepeHue uanydaemblx WPIT ot MO Ha
HEKOTOpbIX YacToTax MOXeT OKa3aTbCs HEBO3MOXHbIM W3-3a 3SIEKTPOMarHUTHbIX
nonew, cosgaBaeMblX MECTHbIMU paguoBewaTeflbHbiMU U TenNeBU3NOHHBbIMU
nepegarymMkaMmn, OpYyruMn TeXHUYecKuMn cpenctsamn - ucTodHukamum UPTT um
€CTECTBEHHbLIMU NCTOYHUKaAMW.

Ecnn HanpsikeHHOCTb MOSIA MOCTOPOHHUX CUrHANoOB BeENMKa NPUMEHUTENBHO K
YCTaHOBIEHHOMY U3MEPUTENbLHOMY PaCcCTOSAHUIO, TO AA NPOBEPKM COOTBETCTBUA
MO Hopmam UPTT npumeHsoT crnegyoume MeToabl:

a) npoBOAAT U3MEpPEHNA Ha oonee 6nM3Knx pacCTOAHUAX U onpeaendroT HOpMy

L4, COOTBETCTBYIOLLYIO MEHbLLEMY U3MEPUTENBHOMY PACCTOSIHUIO 3 C MOMOLLIO
CNeayroLLEero COOTHOLLIEHUS]

Loy =Lid/dy), (2)
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roe iy - Hopma, MKB/M, npn nameputernsHoOM pacCcToAHUN .
OnpenensitoT BO3MOXHbIE YCIIOBUS UCMNbITaHWA, yKasaHHble B pa3gene 8, ons

HOPMbI L3 C y4€TOM U3MEpPUTENIbHOIO PacCTOAHUA & ;

b) B nonocax 4yacToT, Ons KOTOPbIX YPOBHW MOCTOPOHHWX CUrHaroB Bbllle
yKa3aHHbIX B pa3gene 8 (M3MepeHHoe 3HavyeHue Ha 6 OB Hwke HOpMbI), 3HaYeHUst
NPI ot MO onpenensoT MHTEPNONMMPOBaHUEM 3HAYEHUA HaMpPsPKEHHOCTWU Mons
NPT, nsmepeHHbIx Ha cocegHux YacToTax, CBOOOAHbIX OT MOCTOPOHHUX CUMHArNOB.
WHTepnonupoBaHHOe 3Ha4YyeHue [OOSPKHO NpUHAaANexaTb KPUBOW, OMUChIBAOLLEN
HenpepbIBHYO yHKUMIO 3Ha4YeHun UPT1 Ha yacToTax, cocegHux no OTHOLLEHWUIO K
YacToTam MOCTOPOHHUX CUrHAsOB.

10.9 UcnbiTaHne o6opyaoBaHUA Ha MeCTe YCTaHOBKMU

B HekoTopbIX cnyyasx MoxeT 6bITb HeobXxoanMMo npoBeaeHue ucnoitaHnin OUNT
Krnacca A B MecTax ero yctaHOBKM Mnosfb3oBatenemM. B aTux cnyvyasx nmamepeHus
NPT uenecoobpa3Ho NpoBOAUTL Ha rpaHULE MOMELLEHUS nonb3oBatens. Ecnm
yKasaHHas rpaHuua HaxoguTca Ha paccTtosHum meHee 10 m ot NO, namepeHus
npoBoasAT Ha paccTosHuM 10 M oT o6opyaoBaHus.

PesynbtaTtbl namepeHun npu ucnoitaHuax ONT Ha MecTe yCTaHOBKW 3aBUCSAT
OT XapaKTEepPUCTUK MecTa YCTaHOBKM 060pyaoBaHMs N OOIMKHbI OTHOCUTBCS TOSbKO
K KOHKPETHOMY MECTY YyCTaHOBKW. YCTaHOBIIEHHbIN Nnonb3oBaTtenem obpasel OUT,
cooTBeTCcTBYOLMA HOopMaM WPIT npu mcnbiTaHUsX Ha MecTe YCTaHOBKW, MOXeT
ObiTb  6€3  HapylweHuss  COOTBETCTBMSA  fornonHeH  obpasuamu  OUT,
COOTBETCTBYHOLMMM HOPMaM HacTOAWEro CcTaHgapTa npyM  UCMbITaHUAX Ha
n3mMepuTenbLHON NnoLaake.

McnblTaHna Ha MecTe yCTaHOBKN HE NPUMEHSIIOT ANs NPOBEPKM COOTBETCTBUS
HopMaMm HacTtosiwero cTtaHgapta OWT, umerowmx oOYeHb OonbLime pasmepbl
(Hanpumep, obopyaoBaHus LeHTpa cBasn). Hopmbl NPT n meToabl namepeHun ons
AaHHOro o6opyaoBaHMs HAXOAATCHA Ha PacCMOTPEHUN.

11 HeonpepeneHHOCTb U3MepeHun

Pesynbtatbl nsmepenun UPIT ot OUT AQOMmKHbI y4uTbiBaTb pPacCMOTpPEHME
HeornpeaenieHHOCTN U3MEPEHU, UCTOYHMKOM KOTOPOU SABMIAETCHA U3MepUTESbHas
annapaTtypa, B cootBetcTBMM ¢ FOCT 30805.16.4.2.

OnpeneneHne COOTBETCTBMS HOpPMaM HaCTOSLWEro CTaHgapTa  [OOSPKHO
OCHOBbIBATbCA Ha pesynbrartax MU3MepeHun, NpoBOAUMBbIX AnA  onpeaerieHns
cooTBeTCTBUA, 6e3 yd4era  HeonpegerneHHocTn  mamepeHun.  OaHako,
HeornpeaerieHHOCTb U3MEPEHU, UCTOYHMKOM KOTOPOU SABMIAETCHA U3MepUTESbHas
annapaTtypa, C Y4YeTOM B3aMMOCBSA3N Mexdy pasfuyHbiMi  npubopamum B
n3mMepuTenbLHOM Lenu, AormkHa ObiTb paccyuTaHa, n oba pesynbraTa - pesynbrart
MU3MEPEHUN W pacCUYUTaHHas HeonpeaerieHHOCTb M3MEPEHUA - AO0SDKHbl ObiTb
OTpaXXeHbl B MPOTOKOSIE UCMNbITaHUN.

MpumeyanHne - [pu nposBegeHun wucnbiTaHun OWT Ha MecTe YyCTaHOBKM
HeonpeaereHHOCTb n3MepeHun, 00YCOBIEHHYIO XapaKkTepucTrkamu
n3MepuTernbHON NrowWwaaku, WCKMIYalT Mpyu  pacdete  HeornpeneneHHoCTU
N3MepeHnn.

PucyHok 1 - [pumep OTKpbITON U3MEPUTESTLHOMN NJIOLWaAKH
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MpymeyaHua

1 O6bem Hag 3emnen AorkeH ObiTb CBOOOAHBIM OT OTPaXaroLMX OO BEKTOB.

2 XapakTepucTuKn nameputenbHon nnowaakm npusegeHsl B 10.4, 3HavyeHne £ -
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MpumeyaHuna

1 BHyTpn o6bema, orpaHMYeHHOro Ha NOBEPXHOCTU 3EMSIN NIMHUEN, a MO BbiCOTE
- TOPU3OHTAsIbHOM MJIOCKOCTBIO, PACMOSIOKEHHOW Ha BbICOTE He MeHee 3 M Haf
CaMbIM BbICOKUM 351IEMEHTOM U3MEPUTENbHON aHTeHHbl Ui O, He AOSMKHO BbIThb
OTpaxatoLLMX 0O bEKTOB.

2 Onpegenenue rpannubl O - no 10.3.1.



PucyHok 2 - MNpymep MUHUMAasbHOW OTKPbITOM U3MEPUTENbHON NowaaKu

PucyHok 3 - MMHMManbHbIN pa3mep MeTann4yeckon NNacTUHbI
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PucyHok 3 - MMHumMarnbHbIA pa3mep MeTanim4eckomn nacTuHbl 3a3eMIieHns

PucyHok 4 - PaameweHue MO: HacTonbHOe o06opyaoBaHue, uaMmepeHue
KOHAYKTUBHbIX 1 usny4aemoix UPT1 (Bua ceepxy)



BepTvkansHan nnacTiHa 3a3emnNeHins (TONeEKD NPY WaMepeHui

KOHAYETMEHBIX MPTT — apwanT 1)

\

=
=T
X
01m 0,1 m CTon ma HenpoBoasALLero
/ [TENEEENE]
]
r e P o e e e
| |
| Mepudpe- 2 | Mepuchepuiroe | |
pHAHDE MepudrepritHoe .
: YCTRORGTBD MgHIYOR YETPORCTED I e I :
| | |
| |
: —— '
I |
1 | Mepude- | = I
I | pwAHoe | MepudepriHoe I
I | ycTpoicTeO I YCTDORCTED I
4 2

| I_ | PacwwpexHuiid |
I 1 B e 4 — cTON Ans gonon- |
| HUTENEHBIX I
| B ‘i nepuihepriHBx 1
| I Mepuche- | y YCTPOWCTB (Mpy |
| | puitoe | cuamglulﬁa:Haﬂ HeobXoaUMOCTH) |
: I FCTPD; CTBO I KnaewaTypa coBMeLleHa © 33HWM Kpaem I
I | C NepenHuM Kpaem KNaBHaTyDh| 1
I L cTona JI

L L8 B 8§ ]| L& B &8 & _§ .}

0,1 m
MpumeyaHua

1 Mpu unsmepeHnn KoHOYKTMBHBIX WPl anekTponuTaHue nopjaeTcsa 4vepes

OKBMBaAreHT CeTu.

2 NokasaHbl TONbKO Kabenu KnasmaTypbl U MblLLK

PucyHok 4 -

PasmewerHne WO:

KOHOYKTUBHbIX 1 n3nyyvaemblx NP1 (Bug ceepxy)

HacTonbHoe obopyaoBaHue,

PucyHok 5 - AnbTepHaTuBHoe pasmeweHue NO: HacTonbHoe
obopyaoBaHue, usmepeHme KoHAYKTUBHbIX UPT1 [BapuaHT 1, cnocob

a)]

n3mepeHve
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PucyHok 5 - AnbTepHaTmBHOe pa3smelleHne WO: HacTonbHoe o6opyaoBaHue,
namepeHme KoHaykTmeHbix MPI [BapmaHT 1, cnocob a)]

PucyHok 6 - AnbTepHaTuBHoe pa3mewieHne NO: namepeHue
KoHAYKTUBHbIX UPT1 [BapuaHT 1, cnocob b)]
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PucyHok 6 - AnbTepHaTuBHOe pasmelueHne NO: namepeHne KoHaykTuBHbIX VPTT
[BapuaHT 1, cnocob b)]

PucyHok 7 - AnbTepHaTuBHoe pasmerieHmne NO: HacTonbHoe
obopyaoBaHue, usmepeHme KoHayKTUBHbIX NPT Ha nnowaake ana
U3MepeHUs usnyvyaemMbiX NnomMex (BapuaHT 2)
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MO - nogknoyaemoe obopynoBaHue; OC - akBmBaneHT cetu; INCC - akBUBaANEHT
MOSHOrO CONPOTMBIEHUSI CETH

PucyHok 7 - AnbTepHaTuMBHOe pasmelleHve WO: HacTonbHoe ob6opynoBaHue,
n3mepeHne koHaykTuBHbIX VIPI Ha nnowaake ans nsmepeHus nanyvyaemMbix NoMex
(BapuaHT 2)

PucyHok 8 - Paamewenue MO: HanonbHOe obopyaoBaHue, UaMepeHue
KOHAYKTUBHbIX AP
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Pucynok 8 - Pasmewenne WO: HanonbHoe o6opyaoBaHne, W3MepeHue
KOHOYKTMBHbIX NPT

PucyHok 9 - PaameweHue NO: kKoMOMHaLUA HACTONBHOrO U
HanosnbHOro o6opyaoBaHUs, U3aMepeHmne KOHAYKTUBHbIX UPTI
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PucyHok 9 - PasmeweHne WMO: KombGMHauMs HACTOMbHOrO W HaMosibHOro
obopyaoBaHusi, uamepeHne KoHayKTuBHbIX APTT

PucyHok 10 - PaameweHue UO: HacTonbHOe o6opyaoBaHue,
n3mepeHue nsny4vaemoix APl
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Pucynok 10 - Pasmewenne WO:
n3ny4aembix NPT

PucyHok 11 - PaameweHue NO: HanonbHOe ob6opyaoBaHue, uamepeHue

usnyyvaembix UPII
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PucyHok 11 - PasmeweHne WO: HanonbHoe obopyaoBaHue, UW3MepeHve

n3ny4aembix NPT

PucyHok 12 - PasmelwieHue UO: HanonbHoe o6opynoBaHue ¢
BepTUKaNbHbIMU CTOSIKAMU U BO3AYLWHbLIMU KabensiMmu, uamepeHuve
KOHOYKTUBHbIX 1 usny4aemoix UPT1
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PucyHok 12 - Pasmewenne UVO: HanonmbHoe obopyaoBaHWe C BepTUKarbHbIMU
CTOsIKaMW U BO3AYLWHbLIMK Kabensmu, namepeHve KOHOYKTMBHBIX U U3fydaeMblX

NPT
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PucyHok 12, nuct 2

PucyHok 13 - PaameweHune NO: KoMOMHaLMA HACTOSNTLHOIO U
HanosfibHOro o6opyaoBaHusl, UsMepeHue nsny4vaembix NPT
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Pucynok 13 - Pasmewenne WNO: kKomMBUHaALMA HACTOMBHOTO M HArMoSIbHOro
ob6opynoBaHus, namepenne mnanydaemoix VPl

NMpunoxeHue A (obasatenbHoe). OnpeaeneHue
3aTyXaHuUA anbTepHaATUBHbIX U3MepUTESIbHbIX
nnowanokx

Mpunoxexve A
(obsa3aTenbHoe)



A1 MeToa usmepeHus 3atyxaHusa nowanku

Mepepatollyto aHTEHHY nepemMelarT B UCMbITyeMOM o0O6beme B 06eunx
nonspm3aumsax: ropusoHTanbHOM U BEPTUKANbHOW, Kak MoKasaHo Ha pucyHke A.1
(cMm.[3]). PekomeHayembli MUHUMarbHbLIM UCMNbITYEMbIA 0ObEM BKtovaeT B cebs
no3nunn, onpeaeneHHble ropM3oHTanbHON NOBEPXHOCTbLIO MCMbITATENbHOrO cToMna
pasmepamn 1:x1,5 M npu ero BpaleHUM BOKPYr LEHTpa W BepTUKanbHbIMU
rpaHvLamun, onpeneneHHbIMU BbICOTOM HACTOMBbHOMO M HAMOSIbHOMO MCMbITYEMOro
obopynoBaHud, kotopas Ans Tnu4HbIx obpasyos MO pasHa 1,5 M UM meHee (CM.
pucyHok A.2). [na HeKOTOpbIX MroWwaaoK MOXeT noTpeboBaTbCA MCMNbITYEMbIN
obbeM, npeBbilLAWMIA pPEeKOMeHOyeMbld, B 3aBUCUMOCTW OT rabaputos
obopyaoBaHus, NOANEXALLEro UCMbITAHMSM.

N3mepeHnss npoBOASAT C  WUCMOMb30BaHMEM  LUMPOKOMOJSIOCHBLIX  aHTEHH,
N3MepUTENbHOE PaCcCTOSHNE U3MEPSIOT Mexay LeHTpaMu aHTeHH. [puemHyo u
nepefawLLyld  aHTEeHHbl pacnonaraloT Tak, 4YTobbl MX 3nemMeHTbl  Obinm
napannenbHbl Apyr ApYry U NepneHaukynspHbl K OCU n3amepeHus. BbicoTy aHTeHH
N3MEpPSIIOT MeXay NIIaCTUHON 3a3EMIEHMS U LLEHTPaMM aHTEHH.

PucyHok A.1 - TunuyHoe pacnonoxeHne aHTEeHH NpU U3MepeHuun
3aTyxaHus anbTepHaTUBHOMN U3MEPUTENTbHOW NoLwaaKku

Bricory

YCTAHOBKM
HMAMEHRAKT
ar 1 oo dm

HanpaenaHue
NEpeMeLLEHNA
AHTeHH= OAnA
ogecnedeHuA
NOCTOAHHOM
paccToaHuA R

F - TOYKM pa3MeLLeHUs U3MEPUTENbHbIX aHTEHH, HaxXOO4SAWMXCS Ha
OKPYXHOCTM, OnucbiBaemMon KpanHen Toukon MO npu BpaweHun Ha 360°; % -

BblcOTa nepepawowenr aHTeHHol (4 = 1 n 1,5 Mm); & - paccTosHne mexay
BepTUKarbHbIMY NPOEKLMSAMU LLEHTPOB NepeaatoLlen U NpUeMHON aHTEHH

a) PacnonoxeHne aHTeHH Npu BeEpTMKarbHOW NonspusaLmm



BricoTy

YCTAHOBKKM
HAMEHAKT
or 1 0od4m

HanpasnexHwe
nepemMaLgHua
AHTEHHBLI ON#
oBecnevyeHMa
NOCTOAHHOM
paccToAHus R

F - TOYKM pa3MeLLeHUS U3MEPUTENbHbIX AHTEHH, HaxXOO4SAWMXCS Ha
OKPY>XHOCTW, onucbiBaemon kpanHein toukon MO npu BpaweHun Ha 360°; % -

BbiCOTa Mepefarollen aHTeHHol (4 = 1 n 1,5 M); B- paccTosHue wmexay
BepTUKarnbHbIMU NPOEKUMAMU LLEHTPOB nepeaaroLen U NpuemMHON aHTEeHH

b) PacnonoxeHvne aHTeHH Npy ropnsoHTanbHOW nonspusagmm

PucyHok A.1 - TunuyHoe pacrofioKeHWE aHTEeHH MpU M3MEPEHUN 3aTyxaHWus
anbTepHaTMBHON M3MEepPUTENbHON MIoLLAAKM

PucyHok A.2 - TunuyHoe pacnosnoXeHne aHTeHH Npu U3MepeHun
3aTyXxaHuA anbTepHaTUBHOW Nnowagku Ans MMHUManbHOro
pekomMeHayemMoro o6bema

Bricoty

YCTAHOBHW
M3MEHRKDT
or 1 oo 4 M

Hanparnedue
nepemMeLeHKA
AHTEHHE! ANHA
obecneyeHns
NOCTOAHEHEOM
paccTosHua R

f - paccTogHue mexagy BepTuKanbHbIMU MPOeKUUAMU LLEeHTPOB nepep,arou.l,eﬁ "
I'Ipl/lGMHOVI aHTEeHH



+4 M
Beicoty 1

VCTaHOBKKW
MIMEHART
ar1aodm

HanpaeneHve 4

nepemMelleHus
AHTEHHELI ANA
obecneyeHKA

NOCTOAHHOID
paccToAHuA R

R - paccTosiHue Mmexay BepTuKarbHbIMU MPOEKUMSMAN LLEHTPOB nepedarowen n
NPUEMHOWN aHTEHH

b) PacnonoxeHne aHTEHH Npu ropM3oHTanbHON Nonspuaumm [McnbiTyemMbln 06beM
pasmepamn He Gonee 1 (rnybuHa) x 1,5 (BbicoTa), M, NPU PacCTOSAHUM OT 3agHEN
rpaHvubl obbema [0 Onvkanmwen TOYKM KOHCTPYKUMKW, CROCOBHOM BbI3BaTb
HexenaTernbHble oTpaxeHnsa 6onee 1 m]

PucyHok A2 - TunnyHoe pacnosnioxeHne aHTeHH Mpu WU3MEepeHUn 3aTyxaHus
anbTepHaTUBHOW NrowaaKky AN MUHUMasbHOrO pekoMeHayemoro obbema

A1.1 BepMkanbHas nonspusaums

Mpn BEPTUKANbHOW NONApM3aLmMmM BbICOTa Nepeaarolle aHTEHHbI A0SPKHA ObITh
1 M (pacCTOosiHME MeXOy HWKHUM KOHL,OM aHTEHHbl W MNIacTUHOW 3a3eMrieHust
AOSDKHO 6bITb HEe MeHee 0,25 m).

N3mepeHusa Takxke NpoBOAST Mpy BbiCOTE nepefarollen aHTeHHsl 1,5 m npum
noboM 13 cregyroLmx YCrioBUn:

a) oxmngaemasd sbicota MO - 6onee 1,5, HO MeHee 2 v;

b) BepxHUIN KOHeL, Nepeaatollet aHTEHHbI, PacnosiIoXKEHHOW Ha BbicoTe 1 M, He
BbIxoauT 3a npeaenbl 90% oxugaemon BoicoTbl NO.

[MepepatoLLyto aHTEHHY B BEPTUKANbHOW NONApM3aunm B YETbIpeX No3numsx Ha
KOHKPETHOWN BbICOTE pa3MeLLatoT:

1) TOYHO B LEHTPe NOBOPOTHOrO cTona (CM. npumedvaxue 1);

2) Ha pacctoaHum 0,75 M cnepegun OT LEHTpa MOBOPOTHOrO CTona v nepea
NPUEMHON aHTEHHOW (Ha FNMHUW, ABNSIOWENCS OCbl0 W3MEPEHUIN, NPOBELEHHON
MeXay LeHTPOM NMOBOPOTHOrO CTOSa U MPUEMHON aHTEHHOW);

3) Ha paccTosiHuM 0,75 M C3aam OT LieHTpa NOBOPOTHOrO CToMa B yaaneHun ot
NPUEMHOWN aHTEHHbI, ECINM 3Ta NO3ULNSA HE HAXOAUTCHA Ha PacCTOSAHUN MeHee 1 M OT
BEpPTMKamnbHbIX MOBEPXHOCTEW, obnagalwmx CBOWNCTBaMU AWUINEKTPUKa (CM.
npumeyaHue 2);



4) B ABYX No3numsax Ha pacctosHun 0,75 M C Kaxkgon CTOPOHbI LieHTpa (nexaLumx
Ha NWHWK, NPOBELEHHOW 4Yepe3 LEHTP MOBOPOTHOrO CTOMa NEprneHAUKYNsapHO K
MHUM MeXayY LLEHTPOM MOBOPOTHOIO CTOMNAa U MPUEMHON aHTEHHOWN).

N3mepeHnss HOpManu3oBaHHOMO 3aTyxaHusa MAoWadKM Mpu  BepTUKanbHON
nonsipu3aumn npoBoaAT MpPU MNOCTOSIHHLIX PACCTOSHUAX MeXay MPUEMHON U
nepegarolwierd aHTteHHamu, wucnonb3ys Tabmmuy A1, [lpyemMHyto  aHTEHHy
nepeasuraloT K Orvkanen Touke M3MEPEHWUsI MO JIMHWMM K LLEHTPY MNOBOPOTHOMO
cTona, cobnogas CooTBETCTBYHOLLEE PACCTOSHME.

Tabrmua A1 - HopmanusoBaHHoe 3aTyxaHue nnowagku Ay, nb, ans
PEKOMEHAYEMbIX NONSPU3aLMn Npy UCNOMb30BaHMU LLUMPOKOMNOSIOCHbBIX @HTEHH



Monapusaums | [opusoHTanbHas BepTukanbHas

E.Mm 3 3 10 10 30 30 3 3 10 10 30

By 1 2 1 2 1 2 1 1,5 1 1,5 1

By M 1-4 1- T 1-4 1-4 1-4 1-4 1-4 1-4 1-4 1-4
4

F, M Ay, b

30 15,8 | 11,0 | 29,8 | 24,1 | 47,7 | 41,7 | 82 | 9,3 16,7 | 16,9 | 26,0

35 134 | 88 | 271|216 | 450 | 391 | 6,9 | 8,0 15,4 | 15,6 | 24,7

40 11,3 | 7,0 | 249 | 194 | 42,7 | 36,6 | 5,8 7,0 14,2 | 14,4 | 23,5

45 9,4 55 229 (175 40,7 | 347 |49 | 61 13,2 | 13,4 | 22,5

50 78 |42 21,1 | 159 [ 38,8 | 329 | 4,0 54 12,3 | 125 | 21,6

60 5,0 2,2 18,0 | 13,1 | 35,7 | 298 | 26 | 41 10,7 | 11,0 | 20,0

70 28 |06 15,5 | 10,9 | 33,0 | 272 | 1,5 32 |94 |97 18,7

80 09 |-07 133 |92 30,7 | 249 |06 |26 |83 |86 17,5

90 -07 |18 (114 |78 | 287 | 23,0 | -0,1 | 2,1 7,3 7,6 16,5

100 20 |28 [97 |67 |269 |212|-07 |19 |64 |68 15,6

120 42 |-44 |70 |50 |238 182 |-15 (13 |49 5,4 14,0




125 47 |47 |64 |46 | 231|176 |-16 |05 |46 |51 | 136

140 60 |58 |48 |35 |211 158 |-1,8 |-15 |37 |43 | 127

150 67 |63 |39 |29 |200 147 |-18 |26 |31 |38 | 121

160 74 |67 |31 |23 | 189|138 |-1,7 |-37 |26 |34 | 115

175 83 |69 |20 |15 174|124 |-14 |49 |20 |29 | 108

180 86 |72 | 1,7 |12 169|120 |-13 |53 |18 |27 | 105

200 96 | -84 |06 |03 |152 106 |-36 |67 |10 |21 |96

250 - - 16 |17 | 116 |78 |-77 |91 |-05 |03 |77
11,7 | 10,6

300 - - 33 [-33 |87 |61 |- - 15 | -1,9 | 6,2
12,8 | 12,3 10,5 | 10,9

400 - - 59 |58 |45 |35 |- - 41 | -50 |39
148 | 14,9 14,0 | 12,6

500 - - 79 |76 |18 |16 |- - 67 | -72 | 21
17,3 | 16,7 16,4 | 15,1

600 - - 95 [-93 |00 |00 |- - 87 | -90 |08
19,1 | 18,3 16,3 | 16,9

700 - - - - 13 |14 |- - - - 0,3
20,6 | 19,7 | 10,8 | 10,6 18,4 | 184 | 10,2 | 10,4

800 - - - - 25 |25 |- - - - 1,1
21,3 | 20,8 | 12,0 | 11,8 20,0 | 19,3 | 11,5 | 11,6




900 - - - - -
225 | 21,8 | 12,8 | 12,9 21,3 | 20,4 | 12,6

12,7

-1,7

1000 - - - - 45 | 45 | - - -
235 | 22,7 | 13,8 | 13,8 224 | 214 | 13,6

13,6

1 M Npu BepTMKanbHOW nonapusauuu.

MpumeuaHue - 3HayeHus NpuBeaeHbl ANs aHTEHH, PAcMNOSIOXKEHHbIX HA PaCCTOSAHUN HE MEHee
0,25 M MexXxay HWKHMUM KOHLIOM aHTEHHbI U 3eMIen Npu pasMeLLeHnm LLeHTpa aHTEHHbI Ha BbICOTE

Ecrnmn makcumanbHas Bbicota MO paBHa 1,5 M, NpoBOAAT HE MEHEE YETbIPEX
N3MEepPEHUN NpU BEPTUKaNbHOM nonapusaumm (YeTbipe No3nuum no ropusoHTanm C
O HOW BbICOTON) [CM. pucyHOK A.2a)].

A1.2 opu3oHTanbHasa nonsapusauus

N3mepeHns HopManmsoBaHHOrO 3aTyxaHus Nrowaaku npyv ropu3oHTarbHOW
nonapusaumn MNpoBOAAT MpW ABYX BblCOTax nepegarwwen aHTeHHbl. MeHblias
BbICOTA LleHTpa aHTEeHHbl AorkHa ObiTb 1 M, Bombwasa - 2 m (cm. Tabnuuy A1).
M3mepeHns NpoBOAAT Ha ABYX BbICOTaX aHTEHHbI Ha CriedyroLmMX NO3NLNSX:

1) TOYHO B LIEHTPE NMOBOPOTHOIO CTOJA,

2) Ha paccTtosiHum 0,75 M cnepean OT LEHTpa MOBOPOTHOrO CTona nepea
NPUEMHOWN aHTEHHOM;

3) Ha paccTosiHum 0,75 M c3aau OT LieHTpa NOBOPOTHOrO CToMa B yaaneHun ot
NMPUEMHOMN aHTEHHbI, eCrn 3Ta No31L M He HAXO4UTCSA Ha PacCTOSHUM MeHee 1 M OT
BepTUKarbHbIX MNOBEPXHOCTEN, obrnagalowmx CBOMCTBaMM OMAnNeKTpuka (Cm.
npumeyaHue 2);




4) B ABYX NO3MLMSAX C KXOOW CTOPOHbI LLeHTpa MOBOPOTHOIO CTOMa Tak, YTobbI
pPacCTOsIHNE MEXAY KOHL,OM aHTEHHbI U BEPTUKArbHOM NIMHNEN, NPOBEAEHHON Yepe3
LEeHTP NOoBOPOTHOro ctosa, 6biio 0,75 M. B u3MepeHusix B ykasaHHbIX ABYX
no3numnAx HeT HeobXxoOMMOCTW, €CNM  aHTEeHHa, YCTaHOBJIEHHas B LEHTpe
NnoBOpOTHOro ctona, 3aHmmaeT 90% LWMpUHbI UcnblITaTensHoro odbvema. Ecnu
3MeMEeHTbl aHTEHH, pPacnosiokeHHbIX B YKasaHHbIX [OBYX no3vumsx (npwm
AOCTaTOMHOW ANIMHE 3MEMEHTOB aHTEHH), 3aHUMatoT LIeHTP MOBOPOTHOro CTora,
N3MEPEHMS MpPU PaCMOSIOKEHMN AHTEHHbI B LIEHTPE MOBOPOTHOrO CTOMa He
npoBOAAT.

PekomeHgaLmm No NpMMEHsiEMO BbICOTE aHTEHH OCHOBaHbI Ha BbicoTe MO He
6ornee 2 M M UCMOMb30BaAHMN TUMUYHBIX LUMPOKOMOSIOCHBIX aHTEHH. McnbiTaHus
obopyaoBaHusi, BbiCOTa KOTOPOro MNpeBbIWAeT 2 M, WM C TFOPU3OHTarbHbIMU
pasmepamy, npesbiwaouwmmm 1:1,5 M, MoryT notpeboBatb OOfbLIEN BbICOTbI
pasMeLleHVs nepeaarolein aHTEHHbl M B60NbLMX yaaneHWn aHTeHHbl OT LeHTpa
NMOBOPOTHOrO CTOMa. 3Ha4YeHUs HOPMAanM30BaHHONO 3aTyxaHusa ONS HEeKOTOpbIX
reoMeTpun U3MEpUTESNbHbIX MNMOWAA0K, OTMIMYAWMXCA OT YCTaHOBIEHHbLIX B
HacTosWeM cTaHgapTe, npusedeHsl B [3]. ECnM MakcMManbHbI rOPU3OHTasbHbIN
pasmep NO paseH 1,5 M, HeoBxoanmMo NPoOBOAUTL He Boree YeTbipex U3MEPEHUI
NPy rOpU3OHTarbHOM Monspusaunm (4Be MNOo3vuMK MO TOPU3OHTanM npu OBYX
BblCOTax) [CM. pucyHOK A.2b)].

MpumeyaHua

1 Ona namepuTenbHbIX Nrowanok 6e3 MOBOPOTHOrO cTona MnoHATue "ueHTp"
OTHOCUTCS K LLEHTPY NOBEPXHOCTM UCMbITATENbHOrO cToNna pasmepamun 11,5 M.

2 PasmeweHne WO BGmm3nm oT npeameToB, obnagalowmx CBOWNCTBaMM
AN3NEKTPUKa, NMPUBOANUT K M3MEHEHMSIM pacnpeaeneHnsl TOKOB, YTO MOXET OKkasaTb
BMMSIHAE HA XapaKTEPUCTUKM  U3My4yeHuss O00opyaoBaHMS NpU  YKa3aHHOM
pacnonoxeHun. [Npu pasmeweHun MO BOMM3M AOUINEKTPUYECKMX NpeaMeToB
HeobX0o4MMbI LOMNOSNHUTENbHBLIE U3MEPEHUS 3aTyXaHUS U3MEPUTENTbHON NITOLWAaKN.

NMpunoxeHune B (0b0a3aTenbHoOe). ANropuT™m
NMPUHATUA PEeLlEeHUA NPU U3MEPEHUAX C
NnpUMMeHeHMeM NMMKOBOIro AeTeKTopa

MpunoxeHve B
(obsasaTenbHoe)

[Ona ymeHblueHust BpeMeHn nposegeHna ucnbitaHnn OUT npu namepeHusx
KOHOYKTUBHbIX VPl Ha 3axmmax u noptax cBs3u B nornoce YactoT ot 0,15 go 30
My moryT mcnonb3oBaTbca uameputenn WPI1 ¢ nukoBbiM getektopom. [MNpy mnx
NCNONb30BaHUN OKOHYATENbHOE peLleHne O pesynbTatax UCMbITaHUn MOXET ObiTb
MPUHATO C NPUMEHEHNEM NPUBELEHHOTO HIKE anropuTmMa.

PucyHok B.1 - AfropuT™M NpUHATUSA pelleHUsa Npyu N3aMepeHunsx
NUKOBbIX 3Ha4YeHun UPTI
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PucyHok B.1 - AnropuT™Mm MpUHATUS peLleHnst Npu U3MePEHUsSIX MUKOBbLIX 3HA4YEHUN
NP

AHanusatopbl CnekTpa WM U3MepUTENbHblE  MPUEMHUKW,  UMEtoLme
BbICOKOYACTOTHbIE MNpPeCceniekTopbl, aBTOMaTUYECKU crieasdupme 3a 4acToTOMW,
CKaHMPYyeEMOWN aHanmM3aTopoM CMnekTpa WM NPUEMHWUKOM, AOIDKHbI UMETb BpeMsi
06paboTKM Ha KaxdoW 4YacToTe, AOCTATOMHOEe pAna Toro, 4Tobbl m3bexatb
aMnNAMTYOHbIX OWMBOK Npu namepennsx UPTT.

Kpome TOro, gns WCKMOYEHUs BIAUSIHUSA Ha pes3yrbTaTbhl U3MEPEHWU LUMpUHa
nonocbl BMAEOTpaKTa B aHanmu3atope CnekTpa AorpkHa ObiTb HE MeHee LUMPUHbI
nosiockbl nponyckaHus nameputens UPI.

NMpunoxeHune C (oba3aTenbHoOe).
UcnbiTaTenbHble YCTAHOBKU ANSA U3MepeHus
ooLero HeCUMMETPUYHOTO HaNpPSXKEeHUNA U
obouwero HecummeTpuidHoro toka UPI

Mpunoxexne C
(obsa3aTenbHoe)




C.1 BBepgeHue

B HacTodAWweM npurnoXeHUM YCTaAHOBIEHbI METOAbl, MNPUMEHAEMble AN
N3MEPEHNST AMUCCUN KOHOYKTMBHBIX MOMEX, OOYCrOBMEHHON CyMMapHbIM OO LM
HECMMMETPUYHBLIM MOSHLIM COMPOTUBMIEHNEM IMHUM CBA3W, MOAKMOYMEHHbIX K
noptam cessm OUT, B cooTBETCTBUMM C TpeboBaHUsIMN HACTosLLEro cTaHaapTa. B
3aBMCUMOCTM OT Tuna kKabenem MOryT MCMNOMb30BaTbCSA pasfnMyHble MeToabl C
Y4ETOM MX NPEUMYLLECTB 1 HEQOCTATKOB (CM. Npunoxexue F).

C.1.1 NpumeHeHune IMNCC wnun YCP, Bknioyasa npuBeaeHHble B TOCT
30804.4.6

[Ana HeakpaHMPOBaHHBLIX CUMMETPUYHBIX OAHOMNPOBOAHLIX U ABYXNPOBOAHbLIX
nap uvcnonb3yoT JMCC, coorBeTcTBYytOLME TpeboOBaHUSIM, YCTaHOBMEHHbIM B
9.6.2. [na kabenen AOpyrMx TWUMNOB (9KPaAHWPOBAHHLIX W HE3KPAHUPOBAHHbBIX)
[onyckaeTcs ucnonb3oBaTtb ycTpoucTBa cBsasn/passsaskn (YCP), npuBegeHHble B
roCT 30804.4.6, npn wnx Hanmmumm, n ecrimm MO cnocobHO HopmarnsHO
dyHKLMOHMpOBaTb, korma YCP ycTaHOBMEHO Ha Kabenb, MOAKIMOYEHHbIN K MOPTY
cea3n NO (pucyHok C.1). 3aTtyxaHue npogonbHoro npeobpasoBaHus YCP (3M111) He
AOITKHO NpeBblWaTb 3Ha4YeHu, ycTaHoBneHHbIX anga AMNCC B 9.6.2, nepeyncneHve
C), C Y4ETOM HWKHEN rpaHuLbl gonycka npu ycnosuu, 4to AMNCC cooTBeTCTBYIOT
kaTeropun kabenen, nogknodaemblx k NO.

PucyHok C.1 -lpumeHeHune YCP, cooTBeTCTBYHOLWMNX TPEeOOBaHUAM
FOCT 30804.4.6, B kayecTBe YCP/JICC

TOKOCHEMHIE
(ecnw npuMeHAETEH)

=

YCP/
A clhoe e

0,8m Bea orpaHu4eHns

DEICCTORHWA

MO - wucnbityemoe obopygosanue; MO - nogknodaemoe obopynoBaHue; 1 -
paccTosiHMe [0 NMacTUHbI 3a3emrieHns (BepTUKanbHOW WU ropuU3oHTanbHon); 2 -
paccTosiHMe 40 NNAaCTUHbI 3a3eMIIEHNs], HE ABNSAIOLLIEECH KPUTUYHBIM

PucyHok C.1 - TlpumeHenne YCP, cootBeTcTBYytoumx TtpeboBaHuam FOCT
30804.4.6, B kayecTBe YCP/JAINCC



[MpMmeHeHne aTOro metoga (Korga BO3MOXHO) OaeT Havmydlume pesyrbTaTtbl
N3MEepPEHNI C HaUMEHbLLIE HeoNnpeaeneHHOCTLHO.

B HekoTopbIx crniydasx cootBeTcTBYytowme YCP/IAIMNCC moryt oTcyTcTBOBaTh
UM UX NOAKMKYEHe cnocobHO oKasbiBaTb BINAHME Ha paboTy cucTemsbl. [NoaTomy
HeobXxoaMMO NPUHMMATb LpYyrve peLleHUd, Kacaltolmecs npoBeLeHUs N3MepeHun
0e3 npumeHeHus cneumnanbHbolx YCP/OMNCC. AnbTepHaTuMBHblE  MeToAbl
npuBegeHsl B C.1.21n C.1.4.

Ecrmn YCP, cootBeTtcTtBytollee TpeboBaHnsam FTOCT 30804.4.6, npuMeHS0T npu
n3mepeHnn KoHaykTneHbIX VPN Ha cooTBETCTBME HOpMaM HACTOSALLEro CTaHAapTa,
OHO [OMKHO ObITb OoTKanmnbpoBaHo Tak, 4Tobbl 3[1I He npeBbIWwano 4ONyCTUMbIX
3Ha4yeHun, yctaHosreHHbIX ans AMNCC B 9.6.2, nepeyuncneHue c).

Mpn npoBeaeHUN N3MepPeHNn He06XOANMO:

- nogcoeanHntb Y CP/3MNCC HenocpeaCTBEHHO K NIiaCTUHE 3a3eMIEHNS;

- €CNM NCNOfb3yeTCA METOL U3MEPEHUS HAMPSPKEHUS!, USMEPUTb HanpsikeHne
Ha nopte YCP/3MNCC, ckoppekTMpoBaTb MoOKasaHUs CYMMUPOBAHWEM C
KoapdpmumneHToMm kanmbpoBkun HanpsxeHns B YCP/AIMNCC B cootBeTcTBUM € 9.6.2,
nepeymcnenune d) u CpaBHUTb C HOPMOWM HaNPSHKEHUS;

- €CIM UCnonb3yeTcsi MEeToq M3MEPEHUSA Curbl TOKa, U3MEPUTb CUMy ToKa C
NMOMOLLIbHO TOKOCBEMHMKA U CPaBHUTb C HOPMOW CUIbl TOKA.

Mpn wucnonb3oBaHmn YCP/OMNCC HeT HeobxoguMmocTn B OOHOBPEMEHHOM
NPUMEHEHUN HOPM HaMPSKEHMS U CUMNbl TOKA.

Bo Bpems umsmepeHusa cunbl Toka K wusmeputenbHomy nopty YCP/AMCC
MOAKIYatoT Harpy3ky conpoTtmerieHnem 50 Om.

C.1.2 NpumeHeHne Harpysku conpomsrieHnem 150 OM, nogKNOYEHHON K
BHELUHEe N NOBe PXHOCTU 3KpaHUpPOBaHHOro Kabens

B HacToswem nogpasgene yYCTaHOBMEH METOA, KOTOPbIA MOXET ObiTb
MCnonb3oBaH [Afs KoakcuanbHblX Kaberen Bcex TUMOB, a Takke AnS
3KpaHMPOBaHHbIX MHOIMOMPOBOAHbLIX Kabenen.

Kabenb, nogcoeanHeHHsln k nopty ceasum WO, He nepepesaloT B OTnnYmMe oT
cnyyas, ykasaHHoro B C.1.1. OgHako, Heo6X0AUMO BCKPbITb BHELLHIOW M3O0SNSLUI0
kabens, ona Toro 4To6bl UMETb AOCTYN K BHELUHEN METariM4eckon NOBEPXHOCTU
3KpaHa.

Mpw npoBeaeHnn namepenni (pucyHok C.2) Heobxognmo:

- BCKPbITb M30MALMIO U MOOKMIOYUTL pe3ncTop conpoTtmsneHnem 150 Om mexay
BHELLHEN NOBEPXHOCTbIO 9KpaHa M NNacTUHON 3a3eMIIeHUs;

- YCTaHOBUTb (PEPPUTOBYIO TPYOKY WM NOrMOLLaoWLMe Krewm Mexay TOYKOW
NoaKMoYeHns pesuctopa conpotuerieHnem 150 Om  n  nogknovaembim
obopynoBaHuem;

- u3meputb cuny Toka WPl C MNOMOLWpB TOKOCBHEMHMKA W pe3yrbTaTbl
M3MEPEHNA CpaBHUTb C HOpMOW cunbl Toka. OOLwee HecUMMETpUYHOE
COMpoTMBIiEHME cnpaBa OT pe3uctopa conpoTtusneHvem 150 Om gomkHo ObITb
A0CTaTovHO 60nblwKnM, ANS TOro YTobbl UCKMOYUTL €ro BrMsHWE Ha pesynbTaThbl
n3mepeHnn. MamepeHne CONpPOTMBIIEHUS, KOTOPOE [AOIMKHO  3HAYUTENbHO
npesbiwatbs 150 Om, 4yTObbI He OKa3sbiBaTb BMUSIHWME HA pe3yrnbTaTbl U3MEPEHWUI
ansa vactot UPTT, cosgasaembix MO, npoBoaaT B cootBeTcTBUM € C.2.

[Mpy NOAKNOYEHMM K BHELLHEN MOBEPXHOCTM 3KPAHMPOBAHHOIO kabens Harpy3ku
conpotusneHnem 150 OM BO3MOXHO M3MepeHue HanpsikeHus MPI1. HanpsbkeHve
NPT MoxHO mM3mepaTb MO0 napannenbHO C pe3ncTopoM conpoTuBneHnem 150
Om, npumeHsas NPOBHMK C BbICOKUM MOSIHbIM COMPOTUBIEHMEM, NMMOO UCMONb3ys
nepexogHoe yctponcteo 50-150 Om no FOCT 30804.4.6 B kayecTBe Harpysku
conpotusneHnem 150 OM u npuMmeHsis KoaddmumeHT koppekuum (9 ob npu
ncnonb3oBaHuK nepexogHoro yctponctaa 50-150 Om).



PucyHok C.2 - [NpumeHeHue Harpy3ku conpotusneHmem 150 Owm,
NOAKMNIOYEeHHOW K BHELLHe NOBEPXHOCTU IKpaHa Kabens

MNogcoeguHAKT K BHELUHER NOBapXHOCTH SKpaHa

ToKoCHLEMHUEK DeppuThl
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MO - wucnbityemoe obopygosanue; O - nogknoyvaemoe obopygoBaHue; 71 -
pacCcTosiHMe [0 NSAaCTUHbI 3a3eMreHns (BEPTUKarnbHOM UMM rOpU3OHTarnbHON); 2 -
paccTosHMe A0 NAacTUHbI 3a3EMINEHUS, HE ABMNAOLEECS KPUTUYHBIM

PucyHok C.2 - lNMpumeHeHne Harpysku conpotmereHnem 150 Om, noakmntoYeHHON K
BHELLHEN NOBEPXHOCTM aKpaHa Kabens

C.1.3 [llpMmeHeHue KOMOMHALMM U3 TOKOCHLEMHMKA M €MKOCTHOro

NPOOHMKa HanpsAXeHUA
[Mpw npoBeaeHnn namepenni (pucyHok C.3) Heobxognmo:
- nameputb cuny Toka NPl c noMoLbo TOKOCHEMHUKA;
- n3meputb HanpsbkeHne VIPIM ¢ nomoLpo eMKOCTHOTO NpoBHUKA HanpsXXeHus,

Kak ykasaHo B FOCT 30804.16.1.2, nyHkm 5.2.2;
- CPaBHUTb N3MEPEHHOE HanpsXeHne ¢ HopmMow HanpsixeHua UPT;
- CPaBHUTb N3MEPEHHYIO CUITy TOKa C HOpMoW cunbl Toka UPT.

PucyHok C.3 - lIpumeHeHne KOMOMHALMKN U3 TOKOCBHEMHUKA U
€MKOCTHOro NpoOGHUKa HanpskeHus

TORDCHEMHME EMHDCTHOA NpOGHAE CappuThl
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MO - wucnbityemoe obopynosanue; O - noaknovaemoe obopyaoBaHue; 1 -
paccTosHMe [0 NNacTWHbl 3a3eMIieHust (BEPTUKAIbHOM UMM FOPU3OHTanbHOW); 2 -
pacCTOsHME [0 NNAaCTUHbI 3a3€MIIEHNS, HE SIBNAIOLLEECS KPUTUYHBIM



PucyHok C.3 - T[lpymeHeHne KOMOMHaUMM M3 TOKOCHEMHWKA M EMKOCTHOrO
NPOOHMKa HanNpsXeHUs

MO porrkHO COOTBETCTBOBATL HOPMaM HanpsikeHnsa n HopMmam cunbl Toka UPTT.

C.1.4 UamepeHua 6e3 noaknoYeHUs K IKpaHy Kabensa u 6e3 npMmMmeHeHus
3KBMBasieHTa NOMTHOro ConpoTMBNEHUA CeTM

Mpn  kKomGuHupoBaHum Metoga C.14 ¢ wmetogom C.1.3  MOXHO
BOCMNOSb30BaTbCs NpenmyLLecTBamMmm 060Mx METOAOB.

BHayane ua3mepeHnss nNpoBoaAaT MeTodoM, ycTaHoBneHHbiM B C.1.4. Ecrm
pe3ynbTaTbhl U3MEPEHUA HWKe HOPMbI, cumuTaroT, 4To MO cooTBeTcTByeT HOpMme
WPI. Ecrim amuccms nomex Ha OAHOW MM GonbLIeEM YMCNE YacToT MNpeBbILAET
HOpMy npu uamepeHun no metogy C.1.3, gonyckaetcs NpoBOAUTb U3MEPEHUs
TONMbKO Ha 3TWX YacToTtax, ucnonb3ya metoqg no C.1.4. Takum obGpasom, meToa,
yCcTaHoBneHHbin B C.1.3, ncnonb3yoT B 3TOM KOMOMHaUuM Kak MeTod Bbibopa
4acToT, Ha KOTOPbIX HEOBXOAUMO NPOBOAUTL AalNbHENLIME U3MEPEHNS C MOMOLLLIO
6onee To4HOro, HO Tpebytowero 6onbLumx 3aTpaT BpeMmeHu, metoga no C.1.4.

MpumeyanHne - Metog no C.1.4 moxeT ObiTb MPUMEHEH Ha BCeX 4YacToTax
n3MepeHun

[Mpy n3mepeHnsix ucnonb3yrTca eppuUTHbIe MaTepuarnbi.

Mpw npoBeaeHnn namepenni (pucyHok C.4) Heobxognmo:

- onpenenuTb YacTtoTbl co3gaHua NPT ncnbityembim 06opyaoBaHmeM;

- n3mepuTb obLliee HECMMMETPUYHOE COMPOTUBIEHME Kabens c deppuToBoi
TpyGkOM W nogknoyaemoro o6oOpyaoBaHWS B COOTBETCTBUMM C  METOAOM,
npuBegeHHbiM B C.2, Ha npegBapuTenbHO BbISBNEHHbIX 4Yactotax WPII.
MonoxeHne depputoBor TpybKkM BbIOMpAlOT Tak, YTOObLI obLiee HECUMMETPUYHOE
conpoTtmerieHMe 6bino paBHo (150+20) Om, nm oOTMevaloT 3TO nonoxeHue. B
yKasaHHOM MOoroxeHun depputoBas Tpybka LOrpkHa HaxoauTbCs MpU M3MepeHun
Toka UPTI.

MpmedaHue - Ha pasHbix YacToTax Ans nosyyeHus obLiero HeCMMMETPUYHOTO
conpotumeneHus (150+20) Om moryT noTpeboBaTbCs pasHble TUMbl eppUTOB;

- U3MepUTb CUry TOoKa C MOMOLLBO TOKOCBHEMHMKA. BTOpOW TOKOCBHEMHUK,
ncnosnb3yembln BO BpeMs KanmbpoBKn B COOTBETCTBUM C pa3gernom C.2, aBnseTtcs
"TectoBbIM". OH He WCNONb3yeTcs BO BpemMs M3MEPEHUA [Afs  NPOBEPKM
COOTBETCTBUS, a CIYXUT A5 OLeHKM 06LLIEero HECUMMETPUYHOIO COMPOTUBIEHWS;

- CPaBHUTb N3MEPEHHBIN TOK C HOpMOW cunbl Toka UPTI.

PucyHok C.4 - UamepeHusa 6e3 noagKno4YeHUsA K 3KpaHy Kabens n 6e3
NPUMEHEeHUs 3KBUBAareHTa NOJIHOro CONPOTUBIIEHUS CETH

MonblTarenbH A TORDCHEMHWE (TONbBRO MR KENUODOaKM)
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MO - wucnbityemoe obopygosanue; 1O - nogknoyaemoe obopynosaHuve; 1
pacCcTosiHMe [0 NSAaCTUHbI 3a3eMneHns (BepTUKarbHOM UMM rOpU3OHTasnbHOW); 2 -
pacCcTosiHME 40 NNAacTUHbI 3a3eMIeHNs], He ABMAIOLLIEECS KPUTUYHBLIM

PucyHok C.4 - NamepeHusi 6e3 NoaKMoYeHNs K aKpaHy kabens u 6e3 npuMeHeHus!
SKBMBAarieHTa NosiHoro ConpoTUBIIEHUS CETU

C.1.5 Anroputm BbibOpa meToaa UCNbITaHUA

Ha pucyHke C.6 npuBegeH anropytm BblOOpa MeToga WCMbITaHWA Ans
pasznmyHbix noptoB OUT (4n9 noOOKMOYEHUA HE3KPaHMPOBAHHOW BUTOW Napbl,
3KpaHMPOBaHHOW BUTOW Mapbl, KOakcuanbHOro kabend, kabens anekTponutaHus m
T.4.). B cnyyasax, ecrnm npumMeHWMmbl pasfnMdHble Tunbl Kabenewn, Hanpumep
3KPaHMPOBAHHOM WIMM  HE3KPaHMPOBAHHOM BUTbLIX Map, MNpU UCMNbITAHUAX Ha
cooTBETCTBME TpeboBaHMAM HACTOALWEro CTaHgapTa [LOPKHbl  MPUMEHATLCS
pasfinyHble MeToabl.

C.2 UamepeHue oOLWEro HECMMMETPUYHOro COMpPOTUBNEHUs Kabena c
¢ eppuToBOM TPYOKOU M NOAKITFOHaEe MOro o6opyaoBaHuUs
KannbpyloT TOKOCBHEMHUKM A5 HACTPOMKM N U3MEPEHUN B NATUAECATUOMHOWN

yctaHoBke (pucyHok C.5). [Ina aTOro nopgarwT HanpsbkeHue 0T reHepatopa

CUrHarnoB Ha TOKOCBHEMHVK HAacTPOMKM U PErVCTPUPYIOT TOK f; B U3MEPUTENbHOM
TOKOCHEMHUIKE.

PucyHok C.5 - YcTaHOBKa AnNA KannopoBKu

50 Om
+ V-
/
McneimrarensHsli ] MamepuTensHulA
TOKOCEMHWE TGIKDGHE‘MHHICH 1 TOKOCBEMHWE
Vy
Mexeparop MamepuTensHbIA
CUIrHanone NpUeMHAK
AHanwIaTop uenei

PucyHok C.5 - YcTaHoBKa Anst KanmbpoBKu



OTcoenguHsaT kabenb oT MO 1 coeguHSAT ero ¢ nnacTUHOM 3a3eMreHns Ha
ctopoHe NO (cm. pucyHok C.5).

MNMopatoT HanpsbkeHwe ] HacTporKnm B Kabenb C TeM Xe TOKOCHbEMHUKOM
HaCTPOWKWN.

N3mepsoT TOK B U3MEPUTENbHOM TOKOCBHEMHMKE W onpenensioT obllee
HECMMMETPUYHOE  COMpPOTMBIIEHNE Kabena C  dpeppuToBOM  TpybKOW U

nogknovaemoro obopyaoBaHUsi CpaBHEHWEM ToKa {4, 3aperycTpupoBaHHOro
N3MepuTesibHbIM ~ TOKOCBEMHUKOM, C TOKOM f; (obLlee HecMMMeTpu4Hoe
conpotusneHue pasHo 50 [i//4). Hanpumep, ecrm Tok /5 paBeH NonosBuHe Toka

Iy, T0 0bLLEee HecMMeETpUYHOE conpoTusreHne pasHo 100 Om.

HacTtoswmn meTtoq nsmepeHns CyMmmapHoro obLiero nosiHoro HECUMMETPUYHOTO
COMPOTUBIIEHNST MOXET WUCMOMb30BaTbCA TOMBKO MPU BbINOSIHEHUM CrEeayHLMX
YCIIOBUMN.

OnnHa (OKpyXHOCTb) neTrm Ha cxeme kanmbpoeku 50 Om (pucyHok C.5)
pormkHa coctaenate 10% obwen anvHbl netnm (cM. pucyHok C.4). OnuHbl ob6eunx
netenb A0SMKHbl ObITb MeHee 1,25 M. BbINOmnHeHne 3Tux ycnosun Heobxogmmo ans
UCKITIOMEHNSA pe30oHaHca, KOTOPbIN MOXET BIMATbL Ha U3MEPEHNE CONPOTUBIIEHNS U
yBenMymBaTb HeonpeaeneHHOCTb N3MEPEHUIA.

Mpn n3amepeHun obLEero HECMMMETPUYHOIO COMPOTMBIIEHMST UCMOMb3YHT OAWH
n3 criegyowmx MeTOA0B:

mMeTod 1 - nogkmoYalT aHanmsaTtop MOSHbIX COMPOTMBIIEHM K Kabento,
cBda3aHHomy ¢ noptoM MO, B TOUKe NepeknioveHmnst, kak nokasaHo Ha pucyHke C.4,
N K NnacTuHe 3asemnenus. [pyn npoBegeHun aTux namepeHun MO oTknovaroT, u
BCe npoBofa kabensa, coegmHeHHoro ¢ noptom MO, coeanHsOT BMECTE B TOYKE
NOAKMIOYEHMA K aHanm3aTopy MOMHbIX conpoTuBneHun. Heobxoammo cobnogatb
TpeboBaHusa ons AnvH kabenen, NnpMBeaeHHble Bbllwe. McnbiTaTtensHaa ycTaHoBKa
AosPkHa 6bITb aHanorMyHa yctaHoBKe, NpeacTaBrieHHOM Ha pucyHke F.4;

MeToq 2 - obume HecUMMETpu4Hble HanpsbkeHne u Tok UPIT namepsot ¢
NCNonb3oBaHMEM aHanmsatopa uenen, TOKOCbEMHMKa M eMKOCTHOro npobHuka
HanpsbkeHns. OTHOLLEHME HanpshkeHWUst K TOKY B Kabene, CoeqMHEHHOM C MOPTOM
MO, wu3smepeHHOoe C MOMOWBK aHanu3aTopa Luenew, onpegensetr obuee
HECMMMETPUYHOE conpoTuBrieHne. McnbiTaTtenbHas ycTaHOBKa AorpkHa ObiTb
aHarormyHa yctaHoBKe, npegcTaBrieHHON Ha pucyHke F.4.

PucyHok C.6 - Anroputm BbiGopa MeTooB UCNbITAaHUN
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PucyHok C.6 - Anroputm Bbibopa MeTo40B UCTbITaHUI

NMpunoxeHune D (cnpaBo4yHoe). Cxembl
obOpa3uoB 3KBUBarieHTOB NONTHOro
COMPOTUBIIEHUSA CEeTH

Mpunoxexue D
(cnpaBo4HoE)

PucyHok D.1 - 3N CC ana npumMeHeHUs1 ¢ 0AHOW He3KpaHNPOBaHHOW
CUMMETPUYHOMN Napom

MeTannu4ecHii
/ kopnyc 3MCC

ance o,
o —
MO Cummerpuudan napa rnoe
c -
z

= 47 mk®; E =200 Om; L; = 2-38 MIH; Ly = 2-38 mH; £, - Bxoa nameputens
WPTT; MO - nogkntovaemoe ob6opyaosaHue; MO - ucnbiryemoe obopygosaHue

MpumeyaHuna

1 HomuHanbHbI KoadhdmumneHT kanmbposkn [9.6.2, nepeumncneHme €)] [ormkeH
ObITb paBeH 9,5 ob.

2 Z. npeacTaenseTr coboil HECUMMETPUYHYIO Lenb, HeoGXoaumyk Ans
HACTPOMKN 3aTyxaHusi NpoAonbHoro npeodpasoBaHus AMNCC B cooTBETCTBUM C
TpeboBaHUsIMK, yCTaHOBIEHHLIMM B 9.6.2, NnepeyuncrieHune c).

Pucynok D.1 - O3lCC and npuMeHeHMa C OAHOW  HEedKpaHWPOBaHHOW
CUMMETPUYHOM NapoWn

PucyHok D.2 - M CC c 60nblinNM 3HaYeHNEM 3aTyXaHUA NPOAOSIbLHOIO
nepexopa Ans NnpMMeHeHUsi C O4HOW UMK ABYMS HEe3KPaHMPOBaHHbIMU
CMMMETPUYHbIMK Napamm



MeTannu4eckri
'/ xopnyc 3MCC
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' =82 HO; L3= 23,1 MIH; Ly = 2-3,1 MIH; £z =390 Owm; &, - BXon nsmeputens
NPI; MO - noakntoyaemoe o6opyaosaHue; MO - ncnbityeMoe obopyaosanue; Lz un

L4 obecneunsaloT MHOYKTMBHOCTb AuddepeHuunansHoro pexuma 4:3,1 = 12,4 mI'H

MpumeyaHua

1 HomuHanbHbI KoadhdmumneHT kanmbposkn [9.6.2, nepeumncneHve e)] oormkeH
ObITb paBeH 9,5 ob.

2 Z,; npeacTtaenseTr coGoil HECUMMETPUYHYIO LeNb, HeoOXoAuMMyl Ans
HACTPOWKKN 3aTyxaHus NpoAosfibHOro npeobpasoBaHus AMNCC B cooTBeTCTBUM C
TpeboBaHNSAMUN, YCTaHOBIEHHbIMU B 9.6.2, nepeymncrieHme c).

3 OlrCC wmoxer 3¢deKTMBHO WCMNONb30BaTbCA AN U3MepeHus obLiero
HecuMMeTpuyHoro  HanpsbkeHna WPl kak ¢ ogHOM  HEdKpaHMPOBAHHOM
CUMMETPUYHON MNapoW, Tak U C ABYMS HE3KPaAHWPOBAHHbIMW CUMMETPUYHBIMU
napamw.

PucyHok D.2 - 3IMNCC ¢ 6onbwmmMm 3Ha4YeHMEM 3aTyxaHusi NPOOONbHOro nepexoaa
AN MPUMEHEHMS C OOHOW WM ABYMSA HE3KPaHUPOBAHHBIMW CUMMETPUYHBIMN
napamu

PucyHok D.3 - AMNCC c 60onblinNM 3HaYeHNEM 3aTyXaHUA NPOAOSIbLHOIO
nepexopa Ans NnpMMeHeHUsi C OAHOW, ABYMS, TPEMSA UIUN YeTbIpbMS
He3KpaHMPOBaAHHbIMU CUMMETPUYHbLIMKU Napamm
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=82 HO; L3, L4, Ls, Lg = 2:3,1 MIH; K, - Bxon uameputena UPM; &; = 390
Ow; MO - nogkntodaemoe obopynosaHue; MO - ncnoiryemoe obopynoBaHmne

[MpumeyaHuna

1 HomMuHanbHbIM Ko3thdmumeHT kanmbposku [9.6.2, nepeumncnenue t)] oosmkeH
ObITb paBeH 9,5 ob.

2 Z,; npeacTtaenseTr coGoil HECUMMETPUYHYIO Lenb, HeoGXoauMyl Ans
HACTPOWKKN 3aTyxaHusi NpoAosfbHOro npeodbpasoBaHuns AMNCC B cooTBETCTBUM C
TpeboBaHNsAMN, YCTaHOBEHHbIMU B 9.6.2, nepeyuncrieHme c).

3 OlMCC wmoxeT 3¢deKTMBHO WUCMNONb30BaTbCA AN U3MepeHus obLiero
HECMMMETpPUYHOro  HarnpsbkeHna WPIT  kak Cc  ogHOW  He3KpaHWpPOBaHHOW
CUMMETPUYHOM MapoWn, TakK U C OBYMS, TPEMS N YeTbIPpbMSA HEIKPaAHUPOBAHHLIMMU
CUMMETPUYHBIMW Napamu.

PucyHok D.3 - 3IMNCC ¢ 6onbwmmMm 3Ha4YeHMeM 3aTyxaHusi NPOAONbHOro nepexoaa
AN NPUMEHEHUS C OOHOW, OBYMSl, TPeMS UM YeTbipbMsi HEIKPaHUPOBAHHLIMMN
CUMMETPUYHBLIMW Napamm

PucyHok D.4 - JMNCC, Bknrovarowmm cornacyrouiee conpormsneHume 50
OM Ha nopTe n3MepeHUA HanpsHKeHUA, 4nsa NpMMeHeHus ¢ ABYyMs
He3KpaHMPOBaAHHbIMU CUMMETPUYHbLIMU Napamm
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C,=33 HO; ;=576 Om; £;=6 Owm; &,=44 Owm; L;=47 w™IH;, &, - Bxop
nameputena WPI; MO - nogkniovaemoe obopygoBaHune; MO - wmcnbiTyemoe
obopyaoBaHue

MpymeyaHua

1 HomuHanbHbI KoadhdmumneHT kanmbposkn [9.6.2, nepeymncrneHne €)] [ormkeH
ObITb paBeH 34 ab.

2 £, NpeacTaBnseTr coboil HECUMMETPUYHYKO Lenb, HEeoGXoaumyk Ans
HACTPOMKKN 3aTyxaHusi NpoaonbHoro npeobpasoBaHus AMNCC B cooTBETCTBUM C
TpeboBaHUsAMN, YCTaHOBMNEHHbIMU B 9.6.2, nepeyncneHme c).

3 OJlNCC He pomkeH wucnonb3oBaTbCA NpPU  M3MepeHun  obuiero
HECUMMETPUYHOTO HanpsXeHus NP C kabenamu, copepxaLimmm
HE3KPaHUPOBAHHbIE CUMMETPUYHbIE Napbl, COEOAMHEHHbIMW C MNOpPTaMu CBSA3M,
NCNONb3YHOLLMMUN TONbKO OAHY aKTUBHYI HESKPAHMPOBAHHYD CUMMETPUYHYIO Napy.

PucyHok D.4 - JICC, skntovatowmmn cornacywouwee conpotueneHne 50 Om Ha

nopte n3MepeHunsa HanpsaxeHud, ana npuMeHeHunAa C OBYMA He3KpaHUPOBaAHHbIMU
CUMMETPUYHBbIMU NMapamMun

PucyHok D.5 - AN CC ana npumMeHeHUs1 ¢ ABYMA HE3KPaHUPOBaHHbIMU
CUMMETPUYHbLIMU Napamu



Metannuyeckmia kopnyc 3MNCC
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¢, =33 HP; £,=400 Owm; L;=47 wM™IH; &, - Bxog usmeputens WPM; MO -
nogknovaemoe obopyaosaHue; NO - ncnbiTyemoe obopyagosaHue

MpumeyaHuna

1 HomuHanbHbI KoadhdmumneHT kanmbposkn [9.6.2, nepeymncneHme €)] [ormkeH
ObITb paBeH 9,5 ab.

2 £, NpeacTaBnseTr coboil HECUMMETPUYHYKO LeMb, HeoGXoAuMMyl Ans
HACTPOMKN 3aTyxaHusi NpoAonbHoro npeodpasoBaHus AMNCC B cooTBeTCTBUM C
TpeboBaHUSAMN, YCTaHOBMNEHHbIMU B 9.6.2, nepeyncneHme c).

3 OJlNCC He pomkeH wucnonb3oBaTbCA NpPU  M3MeEpeHun  obuiero
HECUMMETPUYHOTO HanpsXXeHus NPT c kabenamu, coaepxaLummm
HE3KpaHUPOBaHHbIE CUMMETPUYHbIE Mapbl, COEOWHEHHbIMW C MNOpPTamMu CBS3MW,
NCNOSMb3YHLLMMN TOSNBKO OAHY aKTUBHYK HE3KPAHUPOBAHHYKO CUMMETPUYHYIO Napy.

PucyHok D.5 - QJ3lMNCC ana npumMeHeHnss € OBYMSI HE3KpaHMPOBaHHbIMU
CUMMETPUYHBIMW Napamu

PucyHok D.6 - M CC, Bknrovalowmum cornacyioulee conpotmserneHme 50
OM Ha nopTe U3aMepeHuUA HanpsKeHUA, Anst NPUMEHEHUs1 C YeTbIpbMS
He3KpaHMpPOBaHHbLIMU CUMMETPUYHBLIMU Napamm



Merannuyeckmia kopnye IMNCC
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C'2=33 HP; £,=1152 Owm; £;=6 Om; £,=44 Owm; ;=87 wmIH; &, - Bxop
nameputena WPI; MO - nogknovaemoe obopygoBaHune; MO - wmcnbiTyemoe
obopyaoBaHue

MpumeyaHuna

1 HomuHanbHbI KoadhdmumneHT kanmbposkn [9.6.2, nepeumncneHve €)] [ormkeH
ObITb paBeH 34 ab.

2 £, nNpeacTaBnseTr coboil HECUMMETPUYHYIO Lenb, HeoGXoAuMyk Ans
HACTPOMKN 3aTyxaHusi NpoAonbHoro npeobpasoBaHus AMNCC B cooTBETCTBUM C
TpeboBaHUsAMN, YCTaHOBMNEHHbIMKN B 9.6.2, nepeyvncneHme c).

3 OJlNCC He pomkeH wcnomnb3oBaTbCA NpU  M3MepeHun  obuiero
HECUMMETPUYHOTO HanpsXeHus NPT c kabenamu, coaepxaLmmm
HEe3KpaHUPOBaHHbIE CUMMETPUYHbIE Mapbl, COEOWHEHHbIMW C MNOpPTamMu CBS3MW,
NCNOSb3YHOLLMMN TOSNbKO OAHY aKTUBHYK HE3KPAHUPOBAHHYKO CUMMETPUYHYIO Napy.

PucyHok D.6 - J3ICC, sknovatowmmn cornacytouwee conpotusneHne 50 Om Ha
noprte n3mMepeHus HanpskeHns, ans NPUMEHeHNs! c YeTblpbMs
HE3KPaHNPOBAHHBLIMN CUMMETPUYHBIMM Napamm

PucyHok D.7 - AN CC ana npuMeHeHUs € YeTbIpbMS
He3KpaHUPOBaAHHbLIMU CAMMETPUYHbLIMA Napamm

no



Merannuyeckmia kopnye IMNCC
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C2=33 HP; £,=800 Owm; L;=87 MIH; &, - Bxoa usmeputens WPI; MO -
nogknovaemoe obopyaosaHue; NO - ucnbiTyemoe obopyaosaHue

MprmeyaHua

1 HomuHanbHbI KoadhdmumneHT kanmbposkn [9.6.2, nepeymncrneHve €)] [ormkeH
ObITb paBeH 34 ab.

2 £, nNpeacTaBnseT coboil HECUMMETPUYHYKO Lenb, HeoGXoauMyk Ans
HACTPOMKN 3aTyxaHusi NpoAonbHoro npeodbpasoBaHus AMNCC B cooTBeTCTBUM C
TpeboBaHUsMK, yCTaHOBMEHHLIMM B 9.6.2, nepeyuncrieHune c).

3 OJlNCC He pomkeH wucnonb3oBaTbCA NpU  M3MepeHun  obLiero
HECUMMETPUYHOTO HanpsXeHus NP C kabenamu, cogepxaLimm
HE3KPaHUPOBAHHbIE CUMMETPUYHbLIE Napbl, COEAUMHEHHbIMW C MNOpPTaMu CBSA3MN,
NCMNONb3YHOLLMMUN TONbKO OAHY aKTUBHYI HESKPAHMPOBAHHYD CUMMETPUYHYIO Napy.

PucyHok D.7 - OJIMNCC pgns npMMEHeHWss C 4YeTbipbMSA HE3KpaHMPOBaHHbIMU
CUMMETPUYHBIMW Napamu

PucyHok D.8 - TN CC, npumeHsieMbIn C KOaKCHManbHbIMU Kabenamu,
MCNONb3YyHLWNA BHYTPEHHUN Apoccernib 06Lero HeCUMMETPUYHOr o
pexunma, oopaszoBaHHbIN O6UPNNAPHON HAMOTKOM U30JIMPOBAaHHbIX
NpPoBOAOB, OAMNH U3 KOTOPbIX COeAUHEH C LleHTPasibHbIM
NPOBOAHMKOM, a APYFOM - C IKPAHOM K

no



MpoBoa K UeHTpansHoMY MeTtannuueckui kopnyc 3rCC

NPOBOOHMKY /

ANCC ¢ keakcantHsIM
kaGenem no

Ly KoakouansHed kabens

Yy

-
R KoakcuankHsld passem
100 Om \ P

MpoBoa K :-mpa% l

KoakcuansHelR paseem

MO

KoakcvansHsid kabene

Waonmpyrollan nnactuHa

CoeaWHeHWe ¢ IKPAHOM
KoaKcHansHoro kabens

kabena

R, - Bxop nameputens VPI; apoccenb obLuero HeCUMMETpUYHOro pesxuma Ly =2-7
mIH; MO - nogknovaemoe o6opynosarme; MO - ucneityemoe obopyaoBaHue

MpymeyaHue - HoMrHanbHbIN KO3MLUMEHT KannbpoBku [9.6.2, nepedncneHune
e)] porkeH 6bITb paseH 9,5 ab.

PucyHok D.8 - QINCC, npyMeHsiemMbIn ¢ KoakcuasbHbIMU KabensiMu, UCNosb3YHLWMIA
BHYTPEHHUA [OpocCefb OOLWEro HEeCUMMETPUYHOTO pexuma, obpa3oBaHHLIN
OnMNAPHON HAMOTKOW M30NIMPOBaHHbIX NPOBOAOB, OAMH U3 KOTOPbIX COEAUHEH C
LeHTpanbHbIM NPOBOAHMKOM, @ OPYroM - C 9KpPaHOM KoakcuarnbHOro kabens, Ha
06 MarHUTHBIN cepaeYvHuK (Hanpumep, eppuToBbI TOpoua)

MHUHWATIIDHEIA KOaKCHANBHEIR MeTannvdeckiid kopnys IMNCC

kabensb \ /

INCC ¢ koakcwaneH:Im

kabensm
L

Cim
A,

KoakeranksHsIn pazbeam

4le

KoakcwansHeld kabens

no

KoakcuaneHsin Kabens

Maonupyiowan NNacTiHa,
WyHT C < 1 nK®

KoaKkcHansHsIR pasLem

CoefMHEHWE C SKPEHOM
KOaKCHaneHOr Kabens

PeppUTOBLIE
TOpOWOE

MO - noakntoyaemoe o6opynosaHue; MO - ncnbityemoe obopyaosaHue; &, - Bxoa

nameputensa WPI; gpoccenb o6LIEro HecuMMeETpuUdHOro pexuma L., >9 MIH,
napasmTHasa eMKocTb < 1 nk®

[MpumeyaHuna



1 HomuHaneHbIM KoadhdmumneHT kanmbposkn [9.6.2, nepeyuncneHve e)] JormkeH
ObITb paBeH 9,5 ab.

2 [na nonHoro cooTBeTCTBMSA TpeboBaHusaMm, npeagbsaBnsembiM k JAMNCC,
HeoOXoOMMO  NpUMeHATb  Gorbliee  4Yucrno  eppuToBbIX  TOopouAarnbHbIX
cepaeyvHnKOB.

PucyHok D.9 - QINCC, npumeHsiemMbln ¢ KoakcuarnbHbIMU KabensiMm, MCNOSb3YHLMIA
BHYTPEHHUA Opoccenb 0bWero HeCcMMMETPUYHOrO pexuma, 00pa3oBaHHbIN
HaMOTKON MUHMATIOPHOIO KoakCuarbHOro kabens (MMHUaTIOPHbI KoakCuarbHbIn
kabenb C nMONyeCTKMM CMSOWHbIM MeOHbIM 39KPaHOM WM  MUHUATIOPHbIA
KoakcuanbHbI Kabenb C 9KpaHOM B BMae ABYXCIOMHOW ONSETKN) Ha doeppUTOBbLIN
Topova,

PucyHok D.10 - AN CC, npumeHsseMbI C MHOTONpPoOBOAHbLIMU
3KpaHUPOBaHHbIMU KabensamMn, NCNOMb3YOLWUN BHYTPEHHUN Apoccernb
ooLero HeCUMMETPUYHOIO peXXmma, oopasoBaHHbIN OudunapHoun
HaMOTKOW U3 MHOTOYUCIIEHHbIX N30NTIMPOBaHHbIX CUTHaNbHbIX
NPOBOAOB U N30NTMPOBAHHOIO NpoBOAa, C

CurHansHee Nposona Metannmuyeckuia kopnye 2MNCC
(7 Nnpoeogoe)
JKpaHWpOBAHHLIA paILEM
AMNCC ¢ 3kpaHvpoBaHHEIM
e PO

kabenem Nno
MHOroNpPoBOAHNKOBLIRA MHOTONPOBOAHUKOBLIR

IKPAHWPOBAHHBIA kKabens L, SKpaHWpoBaHHLIA Kabenk
o
[ )
o Y™y
L "
» Y,
. L
™, e
Vi3onupyowian nnactmHa »
[=4 3
100 Om JKpaHMPOBAHHEIR PAILEM
CoevHEHWE C IKPEHOM
kabans / Mpoeag

K akpady kabens

MO - nogknoyaemoe o6opyaosaHue; MO - ncnbiTyemoe oGopyaosaHue; X, - Bxoq
nameputens UPTT; apoccenb obLero HecummeTpuyHoro pexvima Ly =(x +1)-7 mIH,
rae # - YNCIo CUrHasnbHbIX MPOBOAOB

MpumevaHue - HomuHanbHbIM KoadduumeHT kannbposku [9.6.2, nepeuncneHme
e)] pormkeH 6bITb paseH 9,5 ab.



PucyHok D.10 - 3INCC, npMmeHsiemMbln C MHOronpoBOAHbIMU 3KPaHUPOBaHHbIMU
Kabensmu, MCNoOMb3yloWMin BHYTPEHHUA Apoccenb OOLero HecMMMETPUYHOro
pexuva, obpasoBaHHbIn  OUPMUNIAPHON  HAMOTKOW M3 MHOFOYMCIIEHHbIX
N30MMPOBaHHbIX CUHarNbHbIX MPOBOAOB U N30NMPOBAHHOIO NPOBOAA, COEAMHEHHOMO
C 3KpaHOM Kabensi, U HaMOTaHHbIN Ha OOLLMIA MarHUTHbIN CepAeYvHuK (Hanpumep,

deppuTOBbLIN TOPOUA)

PucyHok D.11 - 3N CC, npumeHsAeMbIW C MHOTONPOBOAHbIMU
3KpaHUPOBaHHbIMM KabenaMn u NCNOSb3YOLWUA BHYTPEHHUN
Apoccenb o6LWwero HeCUMMETPUYHOTO peXxXnma, oopasoBaHHbIN
HaMOTKOW MHOIonpoBOAHOIO 3KPaHMPOBAHHOIo Kabens Ha
¢epputoBbIE TOPpOUADI

MHOroNpoBOAHMKOBLIR MeTannwuecxuih kopnyc 3NCC
SEPEHWPOBEHHLIA KEEEJ‘II:\ /
JKPAHUPOBAHHBIA PaTLEM

4l

MHOroNpoBOOHWKOBEIA
SHpPAHUPOBAHHBIA Kabenks

SMNCC ¢ akpaHMpoBaHHLIM
Kabenem

Nno

MHOMoNpPoOBOOHWKOBEIA
SKDaHWPOBAHHEIA Kabens

Maonwpyowas nnacTuHa, i
Pyt DKpaHMPORAHHLIR pazhem

wyHt C < 1 ned

TOPOMOR

CoenrHeHus c 3KkpaHoM
Kabens

MO - noakntoyaemoe obopynosaHue; MO - ncnbityemoe obopyaosaHue; 5, - BXoa

nameputens WPl gpoccenb oGLWEro HeCcUMMMETPUYHOMO pexuma L., >9 MIH,
06 LM Napa3nTHbIN WYHT ' < 1 Nk

MpumeyaHuna

1 HomuHanbHbI KoadhdmumneHT kanmbposkn [9.6.2, nepeumncneHme €)] [ormkeH
ObITb paBeH 9,5 ob.

2 [na nonHoro cooTBeTCTBMSA TpeboBaHuaMm, npegbsasnsembiM kK JMNCC,
HeoOXoOMMO  NpUMEHATb  Gorbliee  4YUcrio  beppuToBbIX  TOpoMAarbHbIX
cepaeyvHnKOB.

PucyHok D.11 - 3ICC, npymeHsieMbli C MHOrONpPOBOLHbLIMU 3KPAHMPOBAHHBLIMU
KabenamMm n MCnonb3ywmin BHYTPEHHUN LpOCCENb OBLEero HeCMMMETPUYHOro
pexuma, 06pa3oBaHHbI HAMOTKOM MHOMONPOBOLHOIO 3KpaHMPOBaHHOMO Kabensa Ha
doeppuToBbIE TOPOUAbI

NMpunoxeHune E (cnpaBo4yHoe). [NNapameTpbl



CUrHanoB Ha NopTax CBA3U

Mpunoxexue E
(cnpaBo4HOE)



E.1 O6wume nonoxeHus

HacToaumn ctaHgapT He ycTaHaBnMBaET YPOBHU CUMMETPUYHBIX HAMNpPshKeHWN
N TOKOB MONE3HbIX CUrHAroB. TeM He MeHee MakcuMarnbHble JONYCTUMbIE YPOBHU
CUMMETPUYHBIX HaMPSXKEHWI 1 TOKOB CMIHASOB, KOTOPbIE MOMYyT NPUCYTCTBOBATb Ha
noptax cBasn OWT, 3aBUCAT OT 3MEKTPUYECKON CUMMETPUM (3aTyxaHus
NpoaonbHOIO Mepexoda) MopToB CBA3W, kabenenm unu ceTel, K KOTOPbIM MX
noaknoyatoT. NonesHble curHanbl He AOSMKHbI NOSIBIIATLCA B BUAE HEOOMYCTUMbIX
NPT Ha obwem HECUMMETPUYHOM COMPOTUBIIEHUMN OTHOCUTESTBHO 3EMIN.

3aTtyxaHue npogorbHOro nepexoaa nopra cBsA3W, kabensa unm cetn NpMBoguT K
TOMy, 4YTO ofpeferneHHas 4YacTb CUMMETPUYHOTO HarnpshkeHWUs1 CUrHamoB Ha
yKasaHHOM nopTe, B kabene nnn cetn npeobpasyetcsa B obLIMEe HECMMMETPUYHbIE
HanpskeHnss n Tokm WPT1, Ona KOTOpbIX YCTaHOBMEHbl HOPMbl B HACTOSILLEM
cTangapte. YkasaHHble NPT (MHoraa ux HasbliBalOT MOMExXaMu aHTEHHOTO pexuma,
TaK KaK OHM ABNAKTCH MCTOYHUKOM pagMornoMex, M3fyd4aemblX B OKpyKarollee
NPOCTPaAHCTBO)  AOSPKHbI  ObITb  OrpaHu4eHbl 0O  MuHuMyma. Obuwme
HECMMMETPUYHbIE HanpsbkeHust n Tokn WP, BO3HMKalWwMe Ha HOMUHanNbHO
CUMMETPUYHOM MOPTE CBSA3N MMM B NUHWMM Nepedayun, Hanpumep B BUTOW nape
NpoBOAOB, AOSMPKHbI KOHTPONMMPOBATLCHA U OrpaHMYMBaATLCS BHE 3aBUMCUMOCTU OT
NnpoBeaEeHNs MEPONPUATUIA NO 3KPaHMPOBAHUIO NOPTa UM NIMHUM NepeaaYn.

Ecnn npumeHsieTcs akpaHupoBaHHas cpeda, TO He4OCTaTKM CaMoro aKpaHa u
coeguvHUTENen aKpaHa MOMyT TMPUBECTU K 3HAYMTENIbHbIM  3NEKTPUYECKUM
HEeOAHOPOAHOCTAM, NPU 3TOM YacTb OOLLMX HECUMMETPUYHBLIX HaNPSXXeHUA 1 TOKOB
NP, co3gaBaembix B cpeae aKkpaHa, NosiBNSOTCA BHE 3KpaHa.

[onycTumbie 3Ha4YeHuUs CUMMETPUM W 3aTyxaHWs MNPOLONbHOrO nepexoaa,
NPMBOAUMBIE B Pa3fUYHbIX TEXHUYECKUX [OOKYMEHTaX, OTHOCSALMXCA K CETAM
CBS131, OCHOBaHbl Ha XapakTepUCTUKAxX KavyecTBa nepegayvn norie3Horo curHana um
YPOBHSAX NEPEKPECTHBIX NMOMEX B CETAX N HeobA3aTernbHO OTHOCATCHA K KOHTPOSO
3a O6WWMM HECUMMETPUYHLIMU HanpsXxeHnsmn n Ttokamm MPI1, HOpMbl KOTOPbIX
YCTaHOBSIEHbI B HACTOSLLEM CTaHAapTe.

[nsa Toro 4tobbl cobnogeHne TexHudecknx TpeboBaHui, NpeabsaBnsSemMbiX K
CETSIM CBSI3M, HE NPUBESIO K CO34aHMI0 HE4OMYCTUMbIX SNIEKTPOMArHUTHBLIX NMOMEX,
HeobxoaMMo TpeboBaHUS 3NEKTPOMArHUTHOM COBMECTUMOCTU K HEKOTOPbIM
KPUTUYECKMM NapameTpaM paccmaTpuBaTb Takxe npu pas3paboTke CTaHO4apToB
OIS ceTen CBA3MN.

[Ons obecnevyeHns TpeboBaHWUA SNEKTPOMArHUTHOM COBMECTUMOCTM CeTewn
CBS3M, WCMNOMb3YIOWMX B KayecTBe Cpedbl pacnpoCTPpaHEHUs BUTble Mapbl,
Hambonee BaXHbIMW CHUTAKOT Criegylome napameTpbi:

- YPOBHM CUMMETPUYHBIX HanpsHKEHWN M TOKOB MOSE3HbIX 3NIEKTPUYECKNX
CUrHarnos;

- CneKTparnbHble XapakTePUCTUKN NOME3HbIX CUrHArOB,

- NPOEKT NPOTOKOIA NOSe3HbIX CUrHAIOB;

- 9NIEeKTPUYECKYID CUMMETPUIO M 3aTyxaHue NPOAOSIbHOro nepexoda cpegbl
nepegayv nosesHblX CUrHasnoB MO MECTY YCTAHOBKKN 060opya0BaHuS;

- ONEKTPUHECKYID CUMMETPUIO U 3aTyxaHWe NpPOAOSIbHOrO nepexoga MnopToB
cBs3M B 060pyaoBaHun, KoTopoe ByaeT NoaknoyaTbes K cpegam nepegaqu;

- OXMaaemble MOfHble  COMpPOTMBIEHMS  (CUMMETpUYHOE WU obulee
HECUMMETPUYHOE) Cpeabl, B KOTOpon ByayT nepenaBaTbCs NOSie3Hble CUrHasbI;

- MOMHble COMPOTMBIIEHUSA (CUMMETPUYHOE M obLlee HEeCUMMETPUYHOE) Ha
nopTtax ces3n obopyaoBaHus;

- oxMagaemMyto d(pdeKTMBHOCTbL 3KPaHUPOBAHWUS COEOUHUTENEN W  NUHUA
nepegaym.

Bonpoc 0 BMMSIHUM YPOBHEN CUMMETPUYHbBIX HanpsXXeHU NonesHbIX CUrHanoB
Ha pe3ynbTupyroLLme HeCUMMETPUYHbIE HanpsxeHnsa VPIT HyxgaeTca B HEKOTOPOM



yTO4HeHMW. [lpu  OTCYTCTBMM  HEnMMHemHocTen obuwme  HeCUMMETPUYHbIE
HanpsbkeHna 1 Tokn WPT1, BO3HMKaiowme B pesynbrtate npeobpasoBaHus
CUMMETPUYHBLIX  HarnpsiKeHW MOMes3HbIX CUrHaroB  K3-3a  HegoCTaTOYHOM
CUMMETPUN MOPTOB CBA3WN UMM JIMHWMA nNepefadn, MponopunoHarnbHbl YPOBHAM
nonesHblx curHanoB. CnekTpasbHble XapaKTepUCTUKM M MPOTOKOSbl MONE3HbIX
CUrHamoB TaKXe OKa3blBalT 3HA4YUTENbHOE BfMSAHME HA YPOBEHb OOLLMX
HecUMMETpPUYHbIX HanpsbkeHun WP, noasnswowmxca B cpepax nepegadn. [Npu
onpefeneHHon CKOPOCTU nepedadn OaHHbIX MeHee BEepOsTHO, YTO MOsSie3HbIN
CUrHan BbICOKOTO YPOBHA C JIMHEWHbIM KOAWPOBAHWEM, pa3paboTaHHbIM A5
nepegayM B LUMPOKOW MOMocCe 4acToT, co3gaeT obume HecuMmmeTpuyHble
HanpsbkeHus  WPI1, 6Gonee Henpuvemnemble, 4YeM CUrHam C  JIMHEWHbIM
KoOMpOBaHMEM, MOLLHOCTb KOTOPOrO KOHLIEHTPUPYETCHA B Y3KOW CreKkTparibHOW
noroce unu nonocax 4acToT.

BbiGOp nNpOTOKOMOB CUrHanNoB MOXET CYLECTBEHHO MOBMMATb Ha  UX
cnekTparbHble XapakTepuctukn. PopmaTtbl pasgenurenen Hadana M KoHua
KOMOMHauuM, paspsiaoB  KaapoOBOW  CUMHXPOHM3aUWW, KOMOWHauuM pas3psgos
CUMBOSIOB W, B KOHEYHOM MWTOre, CXema MPOTOKOSIOB YyNpaBfieHMst AOCTYrNoM B
3HAYUTENBLHON CTENEHN BINSKOT HA KOHLLEHTPAL MO MOLLHOCTW MOSIE3HbIX CUTHANoB
B Y3KMX CNEKTParbHbIX NOSI0Cax Npu pasnmyHbiX pabounx COCTOSTHUSAX CETEN CBA3N
(nepviogbl BbICOKOW Harpysku, HU3KOW Harpy3ku, Mornvanusi). Ecrm ypoBHU 0OBLLmMX
HECUMMETPUYHbLIX HanpsbxeHnn UPI, cosgaBaemble NonesHbIMU CUrHanamm B CETH,
AO0SDKHbI ObITb MUHUMU3MPOBaHbI, He06Xxo04MMO n3beraTb co3gaHnst GopM CUrHaNoOB
C BbICOKOMW YaCcTOTOMW MNOBTOPEHUA, COXPAHSAEMON B TEYEHNE ONMTENMbHbIX NepruosoB
BPEMEHM.

E.2 OueHka ypoBHeN OOLMX HE CUMME TPUYHbLIX HanpsxxeHun n Tokos UPT

OueHka ypoBHENW OOWMX HECMMMETPUYHBIX HanpsbkeHun u TokoB  WPIT,
co3faBaeMblX 3a cYeT npeobpasoBaHUA CUMMETPUYHBIX HanNPsKeHWA MNOMe3HbIX
CUrHarnoB B NMHWM nepefayvn, BO3MOXHA, €CIM U3BECTHbl COOTHOLLEHMS MeXay
BaXHENLLMMN 3NEKTPUHECKMMN N CMNEKTpanbHbIMX napameTpamu. B 4acTHoCTH,
MOXHO OLIEHUTb MakCcUmarsibHble AONYCTUMbIE YPOBHN CUMMETPUYHBLIX HaMPSKEHUI
N TOKOB MOSIE3HbIX CUrHasmMoB, ¢ Tem 4Ttobbl NPI, co3dgaBaemble 3TUMK CUrHanamu,
He npeBblLUan HOpM OBLLEr0 HECUMMETPUYHOTO HaNpsbkeHus 1 Toka NPT,

PaccmoTpum coefuHeHHble BMeECTe B JlOKanbHOM CeTU  HOMWHarbHO
CUMMETPUYHbI nopT CBA3U n HOMWHaNbHO CUMMETPUPOBAHHYIO
HEe3KpaHNPOBAaHHYKO BUTYIO Mapy, Harpy>XeHHYI0 Ha ee XxapakTepucTnyeckoe rnosHoe
conpotuerieHre. [pegnonoXum, 4TO OOMH U3 JNIEMEHTOB WUMEET 3HA4YMTENbHO
6onee Huskoe 3. YpoBHM 0BLLErO HECUMMETPUYHOrO HanpsixeHust n Toka UPT,
co3faBaeMblX B pesynbrate npeobpasoBaHUa CUMMETPUYHOIO  HanpsKeHUs
Nnosfe3Horo curHara, MoryT ObITb NPUBKEHHO BblpaxeHbl Yepes 3II7:

- npu oueHKke OOWEro HEeCUMMETPUYHOrO TOKa {4, Bbl3biBAEMOro

CUMMETPUYHBIM Hanpsa>XeHnem curHarna U,:
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roe ED - MOJIHOE COoNnpoTUBIIEHNE Ha MNMOopTE MNOJIE3HOIO CUrHana,

£, - obllee HECMMMETPUYHOE MOJSIHOE COMPOTUBIIEHWE AONS O4HOMo U3 ABYX
3NEMEHTOB, NMOAKMHYEHHbIX K FIOKanbHOM CETU B NPUBEAEHHOM BbILLIE BblPaXKeHWUN,
MMEILLEro MeHbLUIee 3Ha4YeHNe 3aTyxaHusa NpoaoSIbHOrO Nepexoaa;

£, - obllee HeCMMMETPUYHOE MOSIHOE COMPOTUBIIEHWE ANA APYroro U3 ABYX
SNIEMEHTOB, NOAKITIOYEHHBIX K FIOKanbHOM CeTu B MPUBELEHHOM Bbille NMpPUMEpE,
nmMetoLLiero 6orbLUee 3Ha4YeHNe 3aTyxaHvs NPOAOIBHOMo nepexoaa.

B npvBedeHHbIX Bbille BblpaXeHUsX npepgnoniaraetcs, 4to oba anemeHTa

rloKasribHOM CEeTW WMEIOT TMOSIHOE COMPOTMBIIEHME, paBHoe Z,. YcTaHaBnMBas B
3TUX BblpaXKeHNSX YPOBHU OBLLEr0 HECUMMETPUYHOIO HaMNpPsHPKEHUSA Y TOKa paBHbIMN
HopMmam WPl Ha noptax CBA3W, MOXHO OLEHUTb MakCuMaribHble OONyCTUMble
YPOBHU CUMMETPUYHbIX HaNpPsHKEHUA NOME3HbIX CUTHAasoB.

Mpu ncnonb3oBaHuu BbipaxeHun (E.1), (E.2) cnegyeT NMOMHUTB, YTO HOPMbI
obLero HeCUMMETPUYHOrO HanpsixeHus u Toka WPl ycTtaHoBneHbl B HacTosLweM
cTaHgapTe MPUMEHUTENbHO K OrnpedeneHHoOM LWMpUHE MOsSioChbl  NPOMYCKaHUs
nameputena WPIM (Hanpumep, 9 kl'y) M ucnonb3oBaHUIO onpeaeneHHoro Tuna
AetekTopa (KBasWMNUKOBOTO WM cpegHuX 3HadeHun). [loaTomy npu 3agaHHbIX
3Ha4YeHNaX 3aTyxaHus MpodoNIbHOro nepexoda MakCumarbHble [A0oMycTUMble
YPOBHU CUMMETPUYHBIX HanpsXXeHWn CUrHaroB, OLEHVBaeMble C MOMOLLBIO
NPUBEAEHHbIX Bbllle BblpaXeHun, onpefensoT And TOW Xe LUMPUHBI MOrocChl
nponyckaHuns nameputens NPl npu pasgenbHbix U3MEepeHUsaX C UCMONb30BaHEM
TEX e TUMOB AETEKTOPOB.

NMpunoxeHune F (cnpaBo4yHoe). O60CcHOBaHue
meTtonoB namepeHusa NPl Ha nopTax cBA3un

MpunoxeHve F
(cnpaBo4HoE)



F.1 Hopmbi

Hopwmbl HanpsbkeHns n Ttoka WPIT Ha noptax cBSA3WM ycTaHOBMEHbl AN
CYMMapHOro 06Lero HECMMMETPUYHOIO NOSIHOMO COMPOTMBIIEHUSA, MOAYSb KOTOPOro
paseH 150 Om, npeacTtaensawoLwero cobon Harpysky noprta, CBS3aHHOro BO BpeMs
N3MepeHn ¢ nogkrovYaeMbiM obopygoBaHnemM. Takoe HOpMMPOBaHME HEOBXOANMO
AN NOonyYeHns BOCMPOM3BOAMMBIX pPe3ynbTaToB M3MEPEHU HE3aBUCMMO OT
HeonpeaeneHHoro obLero HECUMMMETPUYHOIO MOSTHOrO COMPOTUBIIEHNS Ha MopTax
nogkntovaemoro o6opygosanus un NO.

B obwem cnyyae cymmapHoe ~oOlee  HEeCUMMETPUYHOE  MONHoe
conpotueneHne, kotopoe MO "Bnaut" Ha nopTte, CBA3@HHOM C MNOAKIHOYAEMbIM
obopygoBaHMEM, He MOXET WMETb OMnpedeneHHOro 3HavyeHusl, ecrnm  He
ucrnonbsdyerca YCP/AMNCC. Hanpumep, ecrmm [1O  pacnonoxeHo BHe
3KpPaHNPOBAHHOIO UCMbITAaTENbHOrO NOMELLEHMs1, 0bLLee HECUMMETPUYHOE MOSHOe
conpotmeneHve ans nopta ceasnm MO wmoxeT ObiTb oOnNpedeneHo  Kak
COMPOTMBIIEHME TMPOXOAHONO CUNbLTPa MeXay W3MEpPUTENbHOW YCTaAHOBKOW W
oKkpyxatowen obctaHoBkon. @dunbTp  Tuna 1 umeeT  HuM3Koe  obOLee
HECMMMETPUYHOE MOMHOE COMNpPOTUMBIIEHWE, Torga Kak dmnbTp Tuna T umeer
BbICOKOE 06L1ee HECMMMETPUYHOE NOSTHOE COMPOTUBIIEHME.

He cywectByer YCP/JIMNCC gna Bcex tunoB kabernewn, ncnonbsyembix OUT.
MoaTomMy AoimkHbl GbITb NPEAYCMOTPEHbI anbTepHaTUBHbIE METOAbl MCMbITaHWUN,
npu koTopbix YCP/AMNCC He ucnonb3ytoTcs.

Mpn nameperuax NPl Ha nopTe cBaAsm k nopty MO nogcoeamnHsieTca TOMbKO
OOuH Kabenb, Kak nokasaHo Ha pucyHkax C.1-C.4 npunoxerus C. O6biyHo B MO
umetotca n gpyrme noptel. B GonbwmHcTBe cnydyaeB MO  nogkroyeHo K
anekTpuyeckon cetn. O6wee HECUMMETPUYHOE COMPOTUBIMEHWE  OPYrNX
coeaVHEeHWN (BKMOYas BO3MOXHOE COEAMHEHME C 3a3EMIIEHMEM), a TaKXe Hanmdune
WM OTCYTCTBME 3TUX COEAUHEHUA BO BPEMSA WCMbITAHUA MOMYT 3HaYUTENbHO
NoBMMATbL Ha pesynbTaTbl u3MmepeHun. B yacTtHocTh, 310 oTHocutca k KO
HebonbLmx pa3mepoB. CrnegoBaTensHo, oblee HECMMMETPUYHOE COMPOTMBIIEHME
APYrMX COeOMHEHU [OMKHO OblTb 3adMKCUMPOBAHO BO BpPeMSi  UCMbITAHUA
obopyaoBaHusi HeGombLUMX pa3MepoB. Kpome uchbiTyeMoro nopta [OCTaTOYHO
NOAKMIOYNTE XOTA Obl K ABYM AOMOMHUTESbHBIM MOPTaM Harpysku, umelolme
obwee HecummeTpudHoe conpotueneHne 150 Om. [Ona aTux uenen moryt ObiTb
ucnonesoBaHbl JAMNCC wm YCP ¢ noptoM wm3MepeHus paguovacToTHOro
HanpPsHKeHWS, Harpy>KeHHbIM conpoTuaneHem 50 Om.

YCP, npumeHsieMble C HE3KpPaHUPOBAHHLIMW CUMMETPUYHBIMU NMapamn, Takxe
AOIDKHBbI UMUTUPOBATbL 3aTyxaHWe NpPOoAONbHOMO nepexoaa, TUNMYHoe Ana kabenewn
camon Huskon karteropum (Hamxygwee 3[11), onpeneneHHbIX ANs UCNbITYeMOro
nopta cesA3n. BeeaeHne aToro TpeboBaHUs O0OBACHAETCA TeM, YTO Heobxoaumo
yuntbiBaTb Npeobpa3oBaHMe MOME3HOr0 CUMMETPUYHOrO CurHana B 06w
HECMMMETPUYHBIN CUrHarn, KOTOpbIn MOXeT yBenuuuBatb uanydeHve WIPIT npu
npumeHeHun WO B peanbHbIX YCNoBUAX. ACUMMETPUA OTHOCUTESBHO 3eMnv
Beogutca B JlMNCC HamepeHHO, 4TOObI MOMy4MTb 3agaHHoe 3Hadenue 3Ir.
Beogumaa B J3MNCC acummeTpuss OTHOCUTENBLHO 3EMIM MOXET YCUIUTb WIn
NCKNMounTb acummeTputo MO. [1na onpeaeneHms MakcumarnbHOM 3MUCCUN NMOMEX U
ONTUMM3ALMN  MOBTOPSIEMOCTU  MCMNbITAHUA  NpedycMaTpuBaloT  MOBTOPHbIE
ucnbliTaHna ¢ 3agaHHbim 3M1 1 BBeQeHMEM acMMMETPUM B Kadom MpoBoAde
CUMMETPUYHOM napbl  nNpu  ucnonb3oBaHum  IMCC, COOTBETCTBYHLLErO
TpeboBaHusam 9.6.2.



[MocKOMbKy acvMMmeTpusi B KaXgoW CUMMETPUYHOM nape crnocobeTeyeT
YyBENMYEHMIO 3MUCCUM  KOHAYKTMBHbIX WPII, HeobGxogmmo yyuTbiBaTb BCe
KOMOMHaL MM acUMMETPUM ANt BCEX CUMMETPUYHbIX Nap.

[na ogHOM CUMMETPUYHON Napbl YKa3aHHOE BIMSIHUE HE3HAYUTENbHO, TaK Kak
ABa nNposoga nayT B NPOTUBOMOMOXHbLIX HanpasneHusx. [na AByX CUMMETPUYHbIX
nap 4Yucno KoMOuHauwunm Harpysku, Brmvsowmx Ha 3IM (T.e. KOHGMrypauun npu
ncnblTaHUAX) cocTaBnseT 4. [1na YeTblpex CUMMETPUYHbIX Nap YUCIO KOMBUHaL I
Bo3pacTaeT 0 16. YyeT ykaszaHHbIX KOMOUHAUWUA 3HAYUTESNBHO BIUMAET Ha BpeMs
ucnbiTaHun. [Mpyu  3TOM  UCMNbITAHMA  OOMMKHbI  MPOBOAUTBCA C  ocobou
TWATENbHOCTBLIO M COOTBETCTBYIOLLWMM 06pa3oM AOKYMEHTMPOBATLCS.

MopT  wm3MmepeHus  paguoyvacToTHoro  HanpsbkeHnss  YCP/JMNCC, He
noakntoYeHHbIN K nameputento VIPT, gormkeH 6b1Tb HarpyxeH Ha conpoTtuenieHne 50
Oom.

CBoaHble cBeAeHust O NpevMMyLLeCTBaxX M HegocTaTkax METOLOB M3MEpPEeHUst
obwero HecummeTpuyHoro HanpsbkeHnss WPT, ykasaHHbix B npunoxeHun C,
npuBedeHsl B Tabnmue F.1.

Tabrnumua F.1 - MpenmyliecTBa n HegocTaTkn METOA40B M3MEPEHUI, YCTAHOBIIEHHbIX
B npunoxeHun C



MeTtop

no C.1.1 no C.1.2 no C.1.3 noC.1.4
[MpenmyLiecTsa
Ob6ecneynBaet He Tpebyet | He Tpebyet | He Tpebyet
HaUMEHbLLIYHO "BMellaTenscTea” "BMellaTenscTea” "BMeLllaTenscTea”
HeonpeneneHHOCTb | B KOHCTPYKUMIO (3a | B KOHCTPYKLMIO. B KOHCTPYKLMIO.
N3MepeHnn NCKIMIOYEHNEM
(NnpymeHum, ecrm B | yoaneHus MpyvmeHnm Bo BCcex | Manas
HamM4Mn UMMeKTCs | M30nAumK c | cnyyasx. HeonpeneneHHoCTb
QAMNCC/ YCP, | aKkpaHnpoBaHHOro n3mepeHun (ecnm
CooTBeTCTBYHOLLME kabens). Bcergpa | Het  HepooueHkM sHaueHne Z, Ha
yCTzéHOBJ'IeHHbIM NPUMEHSsIeTCS C | pesynbTartoB ovcyHkax F.1 1 F.2
TpeboBaHusM). SKgaHVIpOBaHHbIMVI (oueHka MOXKET 6LITh
kabenamu. HamxygLiero NDUBENEHO no
HomkHo ObITb cryyas) (150+20) Om
N3BECTHO n | ObecneuyunBaet
NMPUHUMATbLCS B | manyio
pacyeT 3HayeHune | HeonpeaeneHHOCTb
3I1r1. n3mMepeHun ans
Gonee BbICOKMX
YCP JOIDKHO | yacToT
COOTBETCTBOBATb
MUHMMasTbHOMY

3Ha4yenuo 31N ansa
NCNbITYyeMoro Tuna
kabens

HepocTtaTtku




He npuvmeHnm BO

Ha ouyeHb HU3Kux

Bo3moxHa

He MOXeT

BCEX chnydasx | yactotax (MeHee 1 | mepeoueHka NPUMEHATLCA  BO
(HeobxoaumbI MI'y) BoO3pacTaeT | pe3ynbrTaTtoB, €CiiM | BCEX Cryyasx.
COOTBETCTBYIOLWME | HEOMPEAENeHHOCTb | o\ o L o hpe 7
AlCC/YCP). N3MepeHun. 3HAYUTENBHO 2 | 3aHMmMaeT  MHOrO
BpeMeHu

MeHbLue 150 Om. P
Heobxogumo Heobxogumo (vHOMBMAOYyanbHasa
"BMeLLaTeNnbCTBO B | HapywWuTb YV BENMUMBACTCS noacTpourka
KOHCTpPYyKLN0" n3onaumo kabens. HEOMPEIENEHHOCTh deppuToB ans
(nogknoyeHve 9 Ka)kKOonM  4acToTbl

N3MepeHnn ang
COOTBETCTBYHLLUMX [MoHwxeHHas n3mepeHus).

9 HEKOTOPbIX
kabenen). pa3Bsa3Ka OT | et DEMANbHBIX
nomex - OTcytcTBYET
’ YCINOBUX 4acToT U yreTey

Ona kaxgoro Tvna | cosgaBaembix [10 CONPOTUBIIEHMIA pa3Bsa3Ka oT
kabena Heobxoaum | (MO CpaBHEHWUIO C | nomex,
otgenbHbin AMNCC | C.1.1) OTcyTeTByeT co3gasaembix [10
nnm YCP (B (mo cpaBHeHMIO C

pa3Bs3Kka oT
pesynbTare HOMEX C.1.1).

Heo6xoaANMO UMETb

co3paBsaembix [10

bonbLoe 4Yuncno (0 CpaBHEHMo C OrcytcTBYyeT
pasnnyHbix JAlNCC C.1.1) BO3MOXHOCTb
nYCP). o OLEHUTb  YPOBEHb
NPIT,

OTcyrcTBYeET Otcyrcrayer BO3HUKAOLLNX B
pa3Bsi3ka oT BOSMONHOCTS pesynbTare
CUMMETPUYHbIX al':.,elrli vTh  ypoBeHb npeobpa3oBaHus
CUrHaros, BO3H;4KalOLLU/IX g | CYMMeTp14HOro
co3nasaemsbix 10 pesyrbTaTe curHana us-3a 3111

npeobpasoBaHns B Ka6e31 e CeTH, K

CUMMETPUYHOTO KoTOopo Gynet

curHana na-aa 3MM | NOACOCANHATECH

B kaberne cetn, K Mo

KOoTopou oynet

NOACOEANHATLCS

no

F.2 Kom61HaLma N3 TOKOCbeMHMKaA U e MKOCTHOIO NPOBHUKa Hanpsxe HUsA
MpenmyLLeCcTBO MeToaa, ycTaHoBneHHoro B C.1.3, 3aknioyaeTcs B TOM, YTO OH

He TpebyeT BMellaTenbCTBa B KOHCTPYKUMIO Ons Bcex TunoB kabenen. OgHako
ecnm obLiee HeCMMMETPUYHOE ConpoTMBreHne, cosgasaemoe O ana nopta MO,
He paBHO 150 Owm, TO ucnonb3oBaHne metoga no C.1.3 obbl4HO NpMBOAUT K
3aBbllLEeHHbIM pe3ynbratam uamepeHui WPT1, HO HuKorga He K 3aHWKeHHbIM
(HamxygLmin criydam oLEeHKN MOMEX).



F.3 OCHOBHblIE TMOMOXEHUA MO KOHCTPYKUUM €MKOCTHOro npobHuKa
HanpsXxeHnA

[MpMeHeHne €eMKOCTHOrO MNPOOHMKA HanpsbkeHusa ANs u3mepeHus obLuero
HecummeTpudHoro HanpsixeHnss VPl nokazaHo Ha pucyHke C.3. CylwecTByoT ABa
noaxoda K KOHCTPYKLMM €MKOCTHOro nMpobHuka HanpshkeHus. Ona noboro M3 Hux
Npy HaMM4YMKM OB LLEr0 HECMMMETPUYHOTO MOMHOIro CONPOTUBIEHUS, paBHOro 150 Om,
€MKOCTb MpoBHUKA HanpskeHus, YCTaHOBMIEHHOro Ha kabene, COeQWHEHHOM C
noptoMm NO, BygeT aBNATbCA napannieflbHON Harpy3kon MO OTHOLLEHMIO K OOLLeMy
HECMMMETPUYHOMY NOSIHOMY conpoTusrieHno 150 Om.

EmMKocTb npobHMKa No OTHOLEHMIO K Kabernto, nogcoeanHeHHomy Kk nopty MO,
AorkHa 6bITb NPUBNM3NTENBHO paBHa 5 NO.

MepBbIn NOAXOA4 K KOHCTPYKLUMM €MKOCTHOTO MNpPOOHMKa  HanpsiKeHus
npegnonaraet co3gaHne npobHuMKa B KayecTBe YCTponcTBa, paboTta KOToporo
OCHOBaHa Ha  MCMOMb30BaHMM  M3MYECKOrOo  yadaneHmss o7  Kabens,
nogcoegmHeHHoro k nopty NO, ans nonyvyeHuss Harpy3km meHee 5 nd. 3ToT Tmn
eMKOCTHOro npobHuka HanpsixeHns npuesegeH B TOCT 30805.16.1.2, nyHkm 5.2.2.

BTopon nogxon K KOHCTPYKLUMM €EMKOCTHOMO NPOBOHMKa HaNpsXkeHWs CNonb3yeT
€MKOCTHOE YCTPOMCTBO CBSI3M, KOTOpOE MakCumarnbHO MpubrmkeHo K kabento,
nogcoeAuHeHHomy Kk nopty MO (cakTuyeckm 3TO YCTPOMCTBO HaxoguTCs B
M3N4EeCKOM KOHTaKTe ¢ nsonaumen kabens). CtaHgapTHbeIA ocumnnorpagmyeckmni
NPOGHUK HanpskeHnsi conpoTtmeneHnem 6onee 10 Mom n emkocTblo meHee 5 nd
yCTaHaBnMBalOT  MOcnefoBaTernlbHO C  €MKOCTHbIM  YCTPOMCTBOM  CBSA3W.
TeopeTnyeckn Ha eMKOCTb NPOOHMKA MO OTHOLLEHWIO K Kabento, NogcoegMHEHHOMY
kK nopty MO, eMKOCTHOE YCTPOMCTBO CBSA3U HE OOSPKHO OKasbiBaTb BuAHMA. Ha
npakTuKe un3-3a (M3NYECKUX pa3MepoB EMKOCTHOTO YCTPOWCTBA CBA3MU
napannenbHo C €eMKOCTbi NPOOHMKa BO3HMKAET 3HauuTeNnbHas napasuTHas
emMKocTb. B atom cnyvyae obujas emMKocTb Harpy3kum 6yger Gomblue emMKoCcTu
npobHuKa, n TpeboBaHMe MMETb NapannenbHyto Harpy3ky meHee 5 nd He Gyger
BbINoSHeHo. py MCNoMb30BaHMM 3TOTO METOL4A EMKOCTb Harpy3km HeobxoovMmo
NpoBepPATb U3MEPEHNAMU. EMKOCTb Harpy3ku onpeaensitoT UsMeputenem eMKocTH,
KOTopbI AorpkeH paboTtaTb B nonoce Yactor ot 150 klMu go 30 Mu. EmkocTb
Harpy3km namepsaT mexay kabenem, coeanHeHHbIM ¢ noptom MO (Bce npoBoga
Kabensi coeguHSIOTCA BMECTE B TOYKE COELMHEHMS C U3MepUTENEM), U NacTUHOM
3asemreHus. [pyn n3amepeHnsax eMKOCTU Harpy3kn AOSPKEH UCMNOSb30BaTbCs TOT Xe
Tvn Kabens, 4YTo 1 NpU U3MEPEHNN KOHAYKTUBHbLIX NPT,

MpumeyaHne - HeonpegeneHHOCTb M3MepeHun OyaeT HauMMeHbLUeW, ecnn
AnvHa kabens mexay MO un MO meHee 1,25 m. [Npu Gonblumx gnvHax kabenewn
MoryT obpasoBaTbCs CTOSlYME BOSHbI, OKa3blBaloLMe HeraTMBHOE BfMSHME Ha
N3MEpPEHU HaNPSHXEHMS U ToKa.

F.4 KomGuHupoBaHMe HOpM HanpsAXeHUs1 U ToKa

Ecrnm cymmapHoe obLiee HeECMMMETPUYHOE MONHOE COMPOTUBIIEHNE HE PaBHO
150 Om, npoBOAUTbL W3MEPEHMSI TOMbKO HamnpshkeHWs WM Cunbl TOKa M3-3a
3HaYMTENBHOW HEeOoNpeneneHHOCTU WU3MepPEeHUn, OBYCIOBMEHHOW HEWU3BECTHbIMMU
O6LLMMN HECUMMETPUYHBIMU COMPOTUBIIEHMAMN, He fonyckaeTtcsa. OgHako, ecnu
N3MEPSIIOT N HanpshkeHue, N Cury Toka Npu OQHOBPEMEHHOM MPUMEHEHUN HOPM
HanpPs»XeHMs U CUIbl TOKA, TO B pe3yrnbTaTe MnosyvaroT OLEHKY HamxygLlero cryvas
3MUCCUUN MOMEX, PaCCMaTPUBAEMOIO HIDKE.

OcHoBHasa cxema n3MepeHuin, NPUMEHUTENBHO K KOTOPOW YCTaHOBIIEHbI HOPMb
obLero HecMMMETpPUYHOro HanpsbxeHunst n Toka WPI, npuBeaeHa Ha pucyHke F.1.
OTa cxema 4BRSeTCA 3TarlOHHOM, B OTHOLLEHUM KOTOPOW YCTaHaBfMBaKTCS
HanpsXeHns 1 cunbl Toka. Cxembl MOObLIX U3MEPEHNIA CPaBHMBAIOT C 3TOM CXEMOMN.
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PucyHok F.1 - OcHOBHas cxema pacCMOTPEHUsSI HOPM NPU 3aA4aHHOM
3Ha4YeHun obLwero HeCUMMMEeTPMUYHOIO NOJTHOrO CONPOTUBNEHMUS,
paBHoM 150 Om

|____H_D____I BTanoHHOE HMaMeEpeHHe
| 7 | { : Z; =150 Om
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NO - wucnbiTyemoe obopynosaHue; £y - oblee HeCcMMMETPUYHOE MOorHoe
CONpoTUBIIEHNE NO; Uy - HanpskeHne wuctodHuka WPM; L7 - obuee

HecMMMeTpuyHoe HanpshxeHne VPl Ha nopTe cBA3w; [ - 06 HECUMMETPUYHBIN

Tok WIPI Ha nopTe cBssw; 7, - obliee HECUMMETPUYHOE MOSTHOE COMPOTUBIIEHWE
HarpysKkmu

PucyHok F.1 - OcHoBHas cxema pacCMOTPEHUS HOPM MNpU 3a4aHHOM 3Ha4YeHWUU
06LL1ero HeCUMMETPUYHOIO MOSIHOMO ConpoTMBIIEHUS, paBHoM 150 Om

3HayeHve £; fABnseTcsA Heu3BeCTHbIM napametpoMm MO, 3HaveHne £, paBHO
150 OM Npun 3TarnoHHOM U3MepPEHU.

Ecrm unamepennss npoBogat 6e3 onpegeneHus obLero HeCUMMETPUYHOrO
MOMHOro CONpPOTUBIEHUS, nogkntodaemMoro Kk MO, Ncnonb3yoT YNPOLLEHHYIO CXeEMY,
npeacTaBfieHHyl0 Ha pucyHke F.2, rme obwee HeCcUMMETpUYHOE MnOfHoe

conpoTusneHne £, onpegensetca MO n moxeT nmeTtb NMoboe 3HayveHne. Taknum

obpasom, Z; UM Z4 ABMAAIOTCA B OOLWEM clyvyae Heu3BeCTHbIMU napameTpamu
N3MEpPEHUN.

PucyHok F.2 - OcHOBHas cxema npoBeaeHUss U3MepPeHUn npu
Hen3BeCTHOM o6LeM HeCUMMEeTPUYHOM NOJTHOM CONPOTUBIIEHUN
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NO - wncnbityemoe obopynosaHue; 1O - nogknovaemoe obopynoBaHue; £ -

obuwee HecummeTpudHoe nonHoe conpotuernedne WO; Ly -  HanpsikeHve
nctoyHuka UPIT; &f - obwee HecummeTpudHoe HanpsxeHne VPl Ha nopTe cBsa3uy;
I - obwmin HecummeTpuuHbii Tok WPIT Ha nopte cBAsw; £, - obuee
HECMMMETpPUYHOE nosiHoe conpoTusnexue MO

PucyHok F.2 - OcHoBHasi cxema npoBedeHnst UsMepeHuin npu HEM3BECTHOM 0B LLEM
HECUMMETPUYHOM MOSIHOM COMPOTUBIIEHUN

Ecnn namepennss npoBoadat no cxeme, npuMBeaeHHom Ha pucyHke F.1, Hopma
CUnNbl TOKA M HOPMa HanpsKeHUs OOIMKHbI ObITb 3KBMBAnNEHTHbl. OTHOLLEHME Mexay
HanpsbkeHMemM U Ccuron Toka Bcerma 6ymetr coctaBmaTb 150 Om, n ans
onpeaeneHns COOTBETCTBUSI HOPME MOXHO WUCMonb3oBaTb Noboe 13 3HaYeHWN.

Ecrn 3HaveHne Z4 He paBHO 150 OMm, 3TO COOTHOLLUEHWE HE BbIMNOMHAETCA (CM.
pUCYHOK F.2).
BaxHo oTMeTuTb, 4TO MapameTp, Onpeaenslowmii COOTBETCTBUME HOpME, He

ABMNAETCA  UCXOOHbIM  HanpsbkeHuem L. Uamepenne Hanpsbkenua WPTI
NMPOBOAUTCA Ha CTaHOAPTHOM COMpPoTMBREHMn £+ (150 Om) u 3aBucuT OT
3HayeHuih Z;, Z5 wu L'y, 3HayeHne Hopmbl MoxeT GblTb cobriogeHo, ecrm MO
MMEET BbICOKOE COMPOTUBIIEHNE £; U BOrbLUOe 3HaYEeHNEe NCXOOHOIO HanpsKeHus
L’y vnm Hu3Kkoe conpoTvBreHve Z; W Marnoe 3HadeHue L. B obwem cnyvae,
npeacTaBneHHoOM Ha pucyHke F.2, ecriv He onpeaerneHo 3HadeHve £, U3MEepUTb

TOYHOe 3HauveHve HanpsbkeHust P HeBo3MoxHO. Mockonbky 3Havenust Z; un Ly
He onpeferneHbl, HEBO3MOXHO BblYUCINTL HanpsixeHne VPTT, naxe ecnm n3BecTHoO

3HavyeHve £4 (M3MEPEHO UMK BbIYUCIIEHO C YYETOM 3HadveHun 7 n &f). Hanpuwmep,
ecm gna MO c ypOBHEM 3amMmMCCUM MOMEX, MPEBbILLAIOLMM HOPMY, U3MEPSHOT

HanpshxeHVe B yCTAHOBKE C HU3KUM 3HaveHneM 24 (£ < 150 Om) Ha cTtopoHe OC,
MOXHO cumnTaTb, YTo MO cooTeeTcTBYEeT HopMe. Ecrm ans Toro xe O namepstoTt

TOK B YCT@HOBKE C BbICOKMM 3Ha4YeHMEeM COMpOTMBIEHUs Z4 (Hamnpumep, C

NpUMEHEHNEM hbeppUTOB), TaKKe MOXHO cumTaTh, 4To MO cooTBETCTBYET HOPME.
OpHako, ecrm HopMy ToKa M Hopmy HanpsbkeHuss WPI  npumeHsioT

ofHOBpeMeHHo, To aAns MO ¢ noBbIWEHHbIM YPOBHEM 3MUCCUM MOMEX Bceraa

6yner ycTaHOBIEHO MpeBblLlleHne MMBo HopMbl Toka (ecrm £4 < 150 Om), nnéo

HOPMbI HanpsbkeHus (ecnm 24> 150 Om).
Ecrm obwee HecuMMETpMYHOE MOMHOE COMPOTMBIIEHWE MOAKMIHOYAEMOro

obopynoBaHus £, He paBHo 150 Owm, ponyckaetca WMNO, npu u3mMepeHusax

COOTBETCTBOBaBLUee HopMaM nMpu £, = 150 Om, cunTaTb HECOOTBETCTBYIOLLMM.
OpgHako MO, He COOTBETCTBYIOLLEE HOPMaM, HW MPU KaKUX YCIIOBUSX HE MOXET
ObITb NpuHATO. CriegoBaTtenbHO, uamepeHve B cooTtsBeTcTBuM ¢ C.1.3 aBndaetcs
OL,EeHKOW HauXyaLero criydyasi noMexo3Mmnccumn.



F.5 BbipaBHuBaHMe 06LIEero HeCUMMMETPUYHOrO MOJSIHOIO COMPOTUBIEHUS
c nomMmouwbio heppuToB

B HekoTOpbIx cryvasx (ecrim obLiee HECUMMETPUYHOE NOSIHOE CONPOTUBIIEHNME,
npegoctasnsemoe [0, 3aBegomMo mMeHee 150 OM) MOXHO BbIPOBHSATb
conpoTusrieHve, gobasnss epputbl K kKabento, nogcoeguHeHHomy K nopty MO. B
cootBetcTBMM ¢ C.1.4 HeobxoguMmMO NpPOBOAUTL  U3MEPEHUs1  obLUero
HECMMMETPUYHOIO CONPOTUBIIEHNSI N €r0 BblpaBHMBAHME C MOMOLLLIO heppuTOB Ha
Kagon 4acToTe W3MepeHuMn [0 Tex nop, fnoka oblwee HecummeTpuvHoe
conpoTtusBrieHe He OygeT paBHO (150+20) Om. HacTtoauwmin meton siBndeTcs
AOBOMBbHO CIIOXHBbIM M TpebyeT MHOro BpeEMEHW Mpu UCNOfb30BaHWM BO BCEW
nonoce uamepeHun. Ecrm obuwiee HECMMMETPUYHOE MOSIHOE COMPOTMBIIEHME Ha
ctopoHe WO wu3HavanbHO npeBblwaer 150 OwM, BbIpOBHATL obulee
HECMMMETPUYHOE MONIHOEe COoMnpoTMBIieHMe K 3HadveHutio 150 Om pobaBneHvem
deppuUTOB UNN U3MEHEHWEM MONOXeHUA eppuTtoB Ana YacToT Hwke 30 My He
npeacTaBnsaeTca BO3MOXHbLIM.

F.6 Tpeb6oBaHusa, npegbABnsemMble K depputam

WcnbiTaTtenbHasa ycTaHOBKa ANst U3MepeHnsi obLLIEro HECUMMETPUYHOTO ToKa U
obLwero HecuMmmeTpuyHoro HanpsbkeHnss P ans akpaHMpoBaHHbLIX KOakcuarnbHbIX
kabenen npuBeaeHa Ha pucyHke C.2. Peanctop conpotmereHnem 150 Om gorpkeH
OblTb MOAKMIOYEH MeXay 9KpaHOM KoakCcuarbHOro kabens w  nnacTUHOW
3a3emfieHns, Kak nokasaHo Ha pucyHke C.2. ®eppuTbl ycTaHaBnNMBaKT Ha
KoakcuarnbHoM kabene wmexay conpotmerieHnem 150 OM u  nogknovaemMbim
obopygoBaHneMm. Hwike npuBeneHbl yHKUMOHANbHble TpeboBaHMA K depputam,
KoTopble  Heobxogmmo  cobrogatb  Ans COOTBETCTBMA — TpeboBaHusM,
ycTaHoBreHHbIM B C.1.2. [MonHble CONpPOTUBMEHUS 3SIEMEHTOB UCMbITaTENbHON
YCTaHOBKW, NPeAcTaBrieHHbIX HAa pucyHke C.2, npuBeaeHbl Ha pucyHke F.3.

PucyHok F.3 -TlonHble conpoTuBneHns anemMeHToB (CM. pucyHok C.2)

FHPEH KOSKCHaNLHOM Kabeans

o Nno
—_ ————— —
£Louctem | zfa-m.!e £ sacm
== i ANNA
L____
U 150 Om U
eucizm {3xkpaH kabensa — zemns) ascm C)

Vosicm - 0DLLiIee HecuMMeTpudHoe HanpshkeHne WMPT, cospnasaemoe NO; £ -
obliee HecummeTpudyHoe nonHoe conpoTtuernendne WO; ¥, - obOllee
HecumMmeTpudHoe HanpsbkeHne WPM, cospgaBaemoe [MO; 2., - o6Ollee

HECMMMETPUYHOE MornHoe conpotuenexve MO; £ ferriie - TMOMHOE COMPOTUBIIEHNE
doepputoB

PucyHok F.3 - MNonHble conpoTMBREHNS 3NIEMEHTOB (CM. pUcyHOK C.2)



B C.1.2 ycrtaHoBneHo, 4to deppuTbl [LOMIMKHbI obecneymBaTb BbICOKOE
COMpOTUBIIEHNE, C TEM YTOOLI 0OLLEe HECMMMETPUYHOE CONPOTUBIEHME CnpaBa OT
pesnctopa conpotmerneHnem 150 OM ObiNo [ocTaTodHO  OonbwmM  Ans
UCKIMIOYEHNS €ero BIMSHUA Ha pes3ynbTaTbl U3MEpPEeHWH. JTO CONpOTUBIIEHVE
npeactaBneHo Ha pucyHke F.3 KOMOWHMPOBAHHLIM MOSHLIM COMPOTUBIIEHNEM,

06pa3oBaHHbIM £ frrite U 2 g -

KoMBVHMpOBaHHOE COMpPOTUBIEHNE < forrite W Zgggm HE OOMKHO yMEHbLUATH
HarpysKy, cosgaBaemylo pes3nctopoMm conpotmerieHnem 150 Owm. [onyck ans
o6wero conpotuneHnsa 150 Om ycTaHOBMEH B HAacTosILEM CTaHAapTe U paBeH +20
Om B nonoce 4actor ot 0,95 pgo 30 Mu. CrnepoBartenbHo, obLlee

nocriefoBaTenbHOe COMNpoTUBREHUE & farrite W Z g NAPANNENbHO C PE3UCTOPOM
conpotueneHem 150 Om pgomkHO 6biITb He MeHee 130 Om, He3aBUCMMO OT

3HAYEHUS 2 gonmm -
[na onpepneneHns xapakTepuCcTUK COMPOTMBMEHMS AOCTAaTOMHO PacCMOTPEeTb

TONMbKO [ABa CINyYas: .4y - PA3OMKHYTas UEMb W Zgumy - LEMb KOPOTKOrO
3amMblkaHusi. Ecrim moryT ObiTb BblIOpaHbl heppuTbl, COOTBETCTBYHOLWME ITUM

TpebGoBaHUAM, TO NPUHMMAIOT MOGOE 3HAYEHUE £ gy -
Cnyyan 1: £,.mm - PA3OMKHYTas LieMNb

KoMGWHMpOBaHHOE — MOCreoBaTeNbHOE  COMPOTUBIEHUE £ frrite U Zggem
SIBMSETCA OTKPbITOM Uenbto. ConpoTUBIEHWE OTKPbLITOM LENU napannenbHo C

conpoTusrieHnem 150 Om pasHo 150 Om. ConpoTtusneHue £ ferrita MOXET MMETb
noboe 3HaveHve.

Cnyyai 2: £ gpem - LEMb KOPOTKOTO 3aMblKaHUS
KoMGWHMpoBaHHOe MocriefoBaTerlbHOE COMPOTUBIEHNE £ furrite VN Zggm PABHO
Z forrite . 3HAYEHUE £ gppize NAPAMIENBHO C PE3NCTOPOM COMPOTMBIIEHNEM 150 OM

[OMKHO 6bITh He MeHee 130 OM. [1na BbIYMCIIEHNS 3HAYEHNsT & farviie PUMEHSIOT
BblpaXkeHue

(150 Eﬁgrn’fﬂ )/(150 Owm + Evﬂgrn'fg ):_:' 130 Om. (F1)



3HavyeHue Eﬁrr;’fg 6yger paBHo 1000 Om. 3710 3HauuUT, 4TO deppwThHl,
BblOpaHHbIe 4na 9TOro cryyas, 4orrkHbl MmeTb conpoTuBneHne 1000 Om B nonoce
yacToT oT 0,15 go 30 MI'y. [1na KOHKpPETHOro KoMnsnektTa eppmUToB MUHUMAarbHOE

WHOYKTUBHOE COMpPOTMBREHNe @l nmeeT mecTo Ha YacToTe 0,15 My,

KoMOuHMpys OBa onuvcaHHble Bbile Crlydas, MOXHO CAenaTb BbIBOA, YTO
YCNOBWUSI  KOPOTKOrO 3amblkaHmss Ha 4actote 0,15 My ycTtaHasnuBaroT
MUHUMarbHble TpeboBaHUA K conpoTuBneHuio epputoB. [lpurogHsl nobble
GeppuTbl, obecnedmnBaroume ConpoTuBrieHne Oorblle yKaszaHHOro 3HadYeHus B
nonoce vactot ot 0,15 go 30 My,

[ns onpegeneHnsa nNpUrogHOCTU (heppuUTOB K MPUMEHEHUIO MPU U3MEPEHUN
O0OLLEr0 HECUMMETPUYHOIO HanpsXXeHus1 1 obuiero HecummeTpudHoro Toka UMP B
COOTBETCTBUM C npunoxeHnem C MoOXeT OblTb NPUMEHeHa WchnblTaTenbHas
yCcTaHOBKa, npuBegeHHas Ha pucyHke F.4. VlamepeHus nosiHOro conpoTUBIEHUS
npoBoAsAT MO0 C NPUMEHEHUEM U3MEPUTENS MOSHbLIX COMNPOTUBIIEHWI, JNMHO

OTAEMNbHBIMU N3MEPEHUSIMUN CUMbl TOKA W HanNpsXkeHnst / 1 7 COOTBETCTBEHHO (CM.
pucyHok F.4) n BblYUCIIEHNEM 3HAYEHUSA MOSHOIO CONPOTMBIEHUS. [OCTaTOYHO
n3MepsaTb conpoTtusrieHns Ha 4yactote 0,15 Miy. OpgHako xenaTtenbHO Takxe
n3MepuTb conpoTuBneHne Bo Bcewn nonoce yactotr ot 0,15 go 30 My, 4ToObI
ybegutbCca B TOM, 4YTO napasvTHas €EMKOCTb, CBfA3aHHas C depputamn wn
KoakcuanbHbIM kKabernem, He yxXyaLwaeT ConpoTuBeHne deppura.

[MpakTnyeckne M3MeEpeHnss MnokasblBalT, 4YTO HeobxoguMmoe  MorHoe
COMPOTMBIIEHNE HE MOXET ObiTb MOMy4eHO MNPy MCNOMb30BAHUA E€ANHUYHOTO
deppuToBOro TOpoMaa. [na WCKMYEHUs BMSHUSA NapasMTHOM €MKOCTM Ha
conpoTuerieHne eppmuToB HEOOXOOMMO MPUMEHEHME HECKOSbKMX TopouaarnbHbIX
cepaeyvHnKOB.

B nabopatopHbix ycnoeBusix 6Obifia NpakTUYEeCKU MpoaeMOHCTPUpPOBaHa
BO3MOXHOCTb MOSy4YEeHUsI XXenaemMoro rnosiHOro ConpoTUBEHUS Ha MOObIX YacToTax.

PucyHok F.4 - YcTaHOBKa ANt UamepeHus NONTHOro ConpoTUBIeHns
pe3uctopa 150 Om u chepputoB

ToHOCLEMHWE EmrocTHRIA NpoGHMK PeppuTel
HANpAKEHWA
MamMaepdTans —;F 4 A
NONHEX Bel -

CONPOTHRNEHWA A

Q 3emna D WMamepenun

£ Brixof BhiCOKOYACTOTHBIX
konabaHue

AHANMIATOD LENEA

PucyHok F.4 - YcTaHoBKa 49 U3MepeHust NONHOro conpoTusrieHnst pesnctopa 150
Om 1 dheppuToB

NMpunoxeHue G (cnpaBo4Hoe). PeXXnmbl



¢dyHkunoHnposaHma OUT HekoTOPLIX BUAOB
NMpPU UCNbITAaHUAX

Mpunoxexne G
(cnpaBo4HOE)

G.1 ®yHKUMOHMPOBaHUE YCTPOUCTB BU3yanbHOro oToopaxeHus

Ecrmm MO BkntovaeT B cebs BU3yarnbHbI AUCHNEN UM MOHUTOP, NMPUMEHSIIOT
criegyowpe npasuna:

- OpraH ynpaBJfieHMs1 KOHTPACTHOCTbIO YCTaHaBNMBaOT HA MaKCUMYM;

- opraH ynpaBfeHUa SpPKOCTbIO YCTaHaBNMBalOT Ha MaKCUMyM WK, €cnuv
ralleHume pacTtpa npouMCXoOauT MpU SAPKOCTM MEHbLUe MaKCUMarbHOW, Ha 3TO
3Ha4yeHuve raleHnst pacTpa;

- AN UBETHbIX MOHUTOPOB MCMNOMb3YT Oenble 6ykBbl HA YepHOM ¢hoHe Ans
npeacTaBreHnsa BCeX LBETOB;

- BblbupaloT (ecrm BO3MOXHO) Havborbwmi ypoBeHb WPIT npu nopadve
NOSIOKUTENBHOMO NN OTPULATENBHOIrO BUAEOCUIrHana;

- yCTaHaBfMBaKT pa3Mep CMMBOJSIOB M MX YUCIIO B CTPOKE Tak, 4ToObl Ha
3KpaHe oTobpaxanocb HanbornbLUee YNCo CUMBOJIOB;

- AN MOHUTOPOB C rpadmMyeckMMm BO3MOXHOCTAMW Ha 3KpaH BbIBOLUTCS
coBuraemasi No BepTuKanM KapTuHKa, coctoswas w3 cumeosnioB "H". [Ona
MOHUTOPOB, ObGNagalWmMx TOSMbKO TEKCTOBbIMA BO3MOXHOCTSIMW, Ha 3KpaH
BbIBOAUTCH CIydanHbl TeKCT. Ecnm unsobpaeHnsa AaHHbIX BUOOB MNPUMEHMUTb
Hemnb3s, UCMOoNb3YI0T TUMOBOW AUCMSIEN.

[Mpn BbINONMHEHMM BbleyKadaHHbIX npasun MO gormkHO byHKLMOHMPOBATL B
pexume, obecnevmBaroLLieM HanbonbLumi yposeHb VPTT.

G.2 ®yHKUMOHMpOBaHUe hakCMMUIbHbIX annapaTtoB

dakcuMunbHble annapaTbl UCMbITbIBAOT B COCTOSHUN OXUAAHUS U pexmumax
npyema wn nepegadn c nNpUMEHeHMeM TecT-Tabrnmubl A8 PakCUMUIIbHBIX
NPUEMHUKOB B pexvmMe Hanboree aetanbHoro n3ob paxxeHus.

Mpumeyanne - [Ona BbigBreHus Haubonblwero ypoBHa WP moxeT
notpeboBaTbCHA NOBTOPUTL TECT-TabnnLy HECKOSBLKO pas.

G.3 ®yHKUMOHMpoOBaHUe Tesie OHHbIX annapaToB

TenedoHHble annapaTtbl, cNoCobHbIE NepefaBaTb peveByd MHGOPMaLMIO C
NPUMEHEHNEM LNPOBLIX CUrHAroB, WCMbITLIBAOT B COCTOSIHAM OXWOaHUS U
pexumax npyemMa u nepefayum ctaHgapTHOM pevyeBon MHGopMau M1, yCTaHOBITEHHON
Ans TenedoHOMETPUMN.

NMpunoxenune JA (cnpaBo4yHoe). CBeaeHuns o
COOTBETCTBUM MEXrocyaapCcTBEeHHbIX
CTaH[APTOB CCbINMMOYHbIM MeXAYHapPOAHbIM
CTaHAapTam

Mpunoxexve OA
(cnpaBo4HoE)

Tabnmua JAA1



Ob6o3HayeHne n | CreneHb Ob6o3HayeHne n
HanmMeHoBaHue COOTBETCTBUS | HaMMeHOoBaHue
MeXOyHapOAHOro MEXrocy4apCTBEHHOTO
cTaHgapTa CTaHgapTa
IEC 60050-161:1990 | NEQ OCT 14777-76
MexayHapogHbI Pagvonomexmn
3MEKTPOTEXHNYECKNI nHaycTpuanbHble. TepMuHbI 1
croBapb. [maBa 161. onpegeneHus
OneKkTpoMarHuTHas
COBMECTUMOCTb
IEC 60050-161:1990 | MOD OCT 30372-95*
MexayHapogHbI CoBMECTUMOCTb TEXHUYECKUX
3NEKTPOTEXHNYECKNIA CpeacTB  9NIEKTPOMarHUTHas.
crioBapeb. maBsa 161. TepMuHbl 1 onpeneneHns
OrneKkTpoMarHuTHas
COBMECTUMOCTb
IEC 61000-4-6:2003 | MOD OCT 30804.4.6-2002**
OneKkTpoMarHuTHas COBMECTUMOCTb TEXHUYECKUX
COBMECTMMOCTb (BMC). CpeacTB 9JIeKTPOMarHUTHas.
Yactb 4-6. MeTtoabl YcTon4ymeocTb K
UCMNbITAHUA U U3MEPEHUMN. KOHOYKTUBHbIM nomexam,
YCTOM4MBOCTb K HaBeOEHHbIM
KOHOYKTUBHBIM  MOMEXam, pagmo4acTOTHLIMY
HaBeOEHHbIM 3NEeKTPOMarHUTHLIMU MONSIMM.
pagmo4acTOTHLIMW NONSIMN TpeboBaHus n MeToAbl
NCnbITaHUN
CISPR 13:2001 3sykoBble 1 | MOD OCT 30805.13-2013 (CISPR

TeNeBU3NOHHbIE NPUEMHUKN

M CBSI3@aHHOE C  HUMK
obopynoBaHue.
XapakTepucTukm
paguornomex. Hopmbl 1

MeToabl M3MepeHVIl7I

CoBMeCcTUMOCTb
cpeacTs

13:2006)
TEXHUYECKUX
3NEKTPOMarH1THasl.
PaguoBelwartenbHble
NMPUEMHVKW, TEneBu3opbl U
Apyras GbiTOBas
paano3neKTpoHHas
annapatypa. Paguonomexu
MHOycTpuanbHble. Hopmbl 1
MeToAbl U3MEepPEHUI



http://docs.cntd.ru/document/1200015661
http://docs.cntd.ru/document/1200015869
http://docs.cntd.ru/document/1200104294

CISPR 16-1-1:2003 | MOD OCT 30805.16.1.1-2013
TpeboBaHua k annapartype (CISPR 16-1-1:2006)
ana n3mepeHus COBMECTMMOCTb TEXHUYECKNX
paguonomex n CpeacTB  9JIEKTPOMarHUTHas.
NMOMEXOYCTONYNBOCTU n TpeboBaHus Kk annapartype
MEeTOAbl M3MepeHun. Yactb AN U3MEpPEHNss napameTpoB
1-1. Annapatypa  anq NHAOYCTpUanbHbIX
N3MEpPEHNsT pagmonomex u pagmonomex n
MOMEXOYCTONYMBOCTMU. NMOMEX0YyCTONYNBOCTU n
N3meputenbHas METOAbl n3MepeHun. Yactb 1-
annapaTtypa 1. AnnapaTtypa ans
N3MepeHus napameTpoB
NMHAOYCTpUanbHbIX
pagnonomex n
NMOMEXOYyCTONYMBOCTMW.
Mpubopbl AN M3MepeHUs
NMHAOYCTpUanbHbIX
pagmonomex
CISPR 16-1-2:2004 | MOD OCT 30805.16.1.2-2013
TpeboBaHua k annapartype (CISPR 16-1-2:2006)
ana n3mepeHus COBMECTMMOCTb TEXHUYECKNX
pagvonomex n CpeacTB  9SIeKTPOMarHUTHas.
NOMEXOYCTOMYMBOCTH " TpeboBaHus Kk annapartype

MeToabl n3mMepeHnn. YacTtb
1-2. Annapatypa  ons
n3MepeHus paguornomex u
NOMEX0YCTOMYMBOCTH.
BcnomoraTensHoe
obopynoBaHue.
KoHOYyKTVBHbIE
paguornomMmexm

ANs U3MEepeHnsi napameTpoB

NHAOYCTpUanbHbIX
paguoromex n
NMOMEXOYCTONYNBOCTH "
METOAbl n3MepeHun. Yactb 1-
2. Annapartypa ans
N3MepeHus napameTpoB
NHOYCTpUanbHbIX
paguoriomex n
NMOMEXOYCTONYNBOCTM.

YcTponcteBa ONnd U3MepeHus
KOHOYKTUBHbBIX paguornomMex u
UCMbITAHWA Ha YCTONYMBOCTb
K KOHAYKTUBHbBIM
paguornomMmexam



http://docs.cntd.ru/document/1200106284
http://docs.cntd.ru/document/1200103838

CISPR 16-1-4:2004 | MOD OCT 30805.16.1.4-2013
TpeboBaHua k annapartype (CISPR 16-1-4:2007)
ana n3mepeHus COBMECTMMOCTb TEXHUYECKNX
paguonomex n CpeacTB  9JIEKTPOMarHUTHas.
NMOMEXOYCTONYNBOCTU n TpeboBaHus Kk annapartype
MeToabl n3mMepeHnn. YacTb AN N3MEPEHUa napameTpoB
1-4. Annapatypa  anq NHAOYCTpUanbHbIX
N3MepeHns paguornomex u paguonomex n
NMOMEXOYCTONYNBOCTM. NOMEXOYCTONYNBOCTU n
BcnomoraTernsHoe MeToabl u3mepeHun. Yactb 1-
obopynoBaHue. 4. AnnapaTtypa ans
N3nyyaemble paguonomexm n3mMepeHus napameTpoB
NHAOYCTpUanbHbIX
paguonomex n
NMOMEXOYCTONYNBOCTM.
YcTponcteBa And U3MeEpPEHUs
n3ny4yaemblx paguornoMex wu
UCMbITAHUA Ha YCTONYMBOCTb
K n3ny4yaemMbim
paguornoMmexam
CISPR 16-2-1:2005 | MOD CT 30805.16.2.1-2013
TpeboBaHua k annapatype (CISPR 16-2-1:2005)
ana n3mepeHus COBMECTMMOCTb TEXHUYECKNX
pagnonomex n CpeacTB  9NIEKTPOMarHUTHas.
NMOMEXOYCTONYNBOCTU " TpeboBaHns K annapartype

MeTOAbl u3mMepeHun. Yactb
2-1. MeTtoabl un3MepeHun
paguonomex n
NOMEXOYCTOMYMBOCTH.
N3mepeHne KOHOYKTUBHbLIX
paguonomex

ANs U3MEpEeHnsi napameTpoB

NHAOYCTpUanbHbIX
paavonomex n
NMOMEXOYCTONYNBOCTU "
MeToabl u3mMepeHun. Yactb 2-
1. MeTtogbl N3mMepeHun
napamMeTpoB MHAYCTpUarbHbIX
paavionomex n
NMOMEXOYCTONYNBOCTM.

N3amepeHne  KOHOYKTMBHbIX
pagvornomex



http://docs.cntd.ru/document/1200103331
http://docs.cntd.ru/document/1200104975

CISPR 16-2-3:2006 | MOD OCT 30805.16.2.3-2013

TpeboBaHua k annapartype (CISPR 16-2-3:2006)

ans n3mepeHus COBMECTUMOCTb TEXHUYECKNX

paguonomex n CpeacTB  9JIEKTPOMarHUTHas.

NMOMEXOYCTONYNBOCTU n TpeboBaHus Kk annapartype

MeToabl n3mMepeHnn. YacTb AN N3MEPEHUa napameTpoB

2-3. MeToabl M3MepeHuin NHAOYCTpUanbHbIX

paguonomex n paguonomex n

NMOMEXOYCTONYNBOCTM. NMOMEXOYCTONYNBOCTU n

N3mepeHne  unsnyvyaembix METOAbl U3MepPeHnn. HacTb 2-

paguonomex 3. MeToabl N3MepeHnn
napamMeTpoB NMHAYCTpUarbHbIX
paguonomex n
NMOMEXOYCTONYNBOCTM.
N3mepeHne n3ny4yaemMblx
paguonomex

CISPR 16-4-2:2003 | MOD CT 30805.16.4.2-2013

TpeboBaHus K annapaTtype (CISPR 16-4-2:2003)

ana n3mepeHus COBMECTMMOCTb TEXHUYECKNX

paguonomex n CpeacTB  9SIeKTPOMarHUTHas.

NOMEX0YCTOMYMBOCTH " HeonpeneneHHOCTb

MeToAbl u3mepeHun. Yactb n3MepeHun B obnactu

4-2.  HeonpegeneHHoCTN, 3NeKTPOMarHUTHOW

cTaTucTuka n COBMECTMMOCTHU

Mo enupoBaHune HOPM.

HeonpeneneHHOCTb

n3mepeHun B obnactn SMC

* B Poccuiickon ®epepauunn gencteyet [OCT P 50397-2011 (M3K 60050-

161:1990).

** B Poccuickon ®epepaummn genctsyet [OCT P 51317.4.6-99 (MOK 61000-4-

6-96).

MpumeyaHne - B HacToswen Tabnuue UCNONb30BaHbl — Clieaytowme

0603Ha4YeHNs1 cTeneHn COOTBETCTBUS CTaHOapPTOB:

- MOD - mogmdmumpoBaHHbIe CTaHO4apThl;

- NEQ - HeaKkBMBaneHTHble CTaHOapThI.

Bbubnunorpadus
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