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MpeancnoBue

Llenn n npuHumnel ctaHgaptmMsaumm B Poccuinckon depepauumn yctaHoBneHsl PegepanbHbiM 3aKOHOM
oT 27 gekabpsi 2002 r. Ne 184-®3 «O TexHU4YeCKOM perynmpoBaHumny, a npasusa NpUMeHeHNs HaUMOHanbHbIX
craHgapToB Poccuiickonn Pegepaumm — FOCT P 1.0—2004 «CtaHgapTtusaums B Poccuiickon Pegepauum. Oc-
HOBHbIE MONOXEHUNA»

CBepeHus o cTaHpapTe

1 PABPABEOTAH 3A0 «HayuHo-ucnbitatenbHbin UeHTp « CAMTIOC» 1 TEXHUYECKMM KOMUTETOM MO CTaH-
Aaptmsauum TK 30 «OnekTpomarHiTHas COBMECTUMOCTb TEXHUYECKUX CPeaCTB» Ha OCHOBE COBCTBEHHOIO ayTeH-
TUYHOrO NepeBoda CTaHAapTa, yYkasaHHOro B nyHKTe 4

2 BHECEH TexHun4yeckum KoMuMTETOM Mo cTaHgapTu3aumm TK 30 «OnekTpomMarHnTHasi COBMECTUMOCTb
TEXHUYECKUX CPeacTB»

3 YTBEPXOEH WM BBEJEH B OEWCTBUE [pukazom PenepanbHOro areHTCTBa No TEXHUHECKOMY
perynmpoBaHunto n metporiorumn ot 27 nekabpsi 2006 r. Ne 464-ct

4 HacTtoswun cTaHgapT sBnsieTcs MoandmumMpoBaHHbIM MO OTHOLLEHMWIO K MEXAYHapOAHOMY CTaHAapTy
CUCIP 22:2006 «ObopyaoBaHMe MHPOPMaLMOHHBLIX TEXHOMOMMIN — XapaKTepuUcTnku pagmnornomex — Hopmbl n
mMeToabl uamepeHunii» (CISPR 22:2006 «Information technology equipment — Radio disturbance characteristics —
Limits and methods of measurement»). lNpyn 3ToM AOMNONHUTENBHbLIE NOMNOXEHUS U TPEOOBAHUS, BKITHOYEHHLIE B
TEKCT CTaHgapTa Ans y4eTa noTpedHoCTen HauuoHannbHoM 3koHOMKKK Poccuniickon ®eaepauum n ocodbeHHoCTeN
POCCUIACKOM HaLMOHarbHOW CTaH4apTU3auun, BblAeNeHbl B TEKCTE CTaHdapTa KypCUBOM.

HaumeHoBaHWe HacTosLLero ctaHgapTa U3MeHeHO OTHOCUTENBHO HaMMEHOBaHMWS yKa3aHHOMO MeXayHa-
poaHoro ctaHgapTa ans npuBegeHus B cooteetcteue ¢ FTOCT P 1.5— 2004 (nyHkT 3.5).

Mpu NnpyMeHeHnn HacToALWEero cTaHgapTa peKOMeHAYeTC UCMONb30BaTh BMECTO CChINTOYHbLIX MEXAYHa-
POAHbIX CTaHOAPTOB COOTBETCTBYHOLLME UM HaUMOHanbHble cTaHAapTel Poccuiickon ®egepaumm, cBegeHms o
KOTOpbIX NPVBEAEHbI B AOMONHUTENBHOM NpUroxeHun U

5 BBEJEH BINEPBbIE

UHghopmauusi 06 usmMeHeHUsIX K HacmosiuemMy crmaHdapmy rmybriuKyemcs 8 exxe200H0 usdagaeMoM UHGhOop-
MaUuUOHHOM yKa3amere «HauuoHanbHble cmaHOapmabl», @ mekem UamMeHeHUl U NMornpasok — 8 eXXeMEeCsIHHO
u3dasaemMbix UHGhOPMaUUOHHbIX yKa3amernsx «HayuoHarnbHble crmaHO0apmbi». B criydae nepecmompa (3ameHbi)
usiu OmMeHbl Hacmoswe20 cmaHdapma coomeemcmayrouwiee ygedomrieHue 6ydem orybriuKoeaHo 8 eXXeMecsiy-
HO u3dasaeMoM UHGOpMayUOHHOM yka3amerie «HayuoHanbHbie crmaHO0apmbly. Coomeemcmeytoujas UHQop-
Mauyusi, yeedoMITIeHUSI U MeKCMbI pasMewiaromcs makxe 8 UHGhopMalUOHHOU cucmeme obuie2o norb308aHuss —
Ha oghuyuansHoM catime @edepasibHO20 a2eHImMcmea o MexXHUYEeCKOMY peayriuposaHUro U Memporioauu 8 cemu
UHmepHem
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Mpeaucnosue k CUCIIP 22:2006

MexayHapogHbii ctangapt CUCTIP 22: 2006 noaroToBneH MexayHapoaHbIM cneumanbHbiM KOMUTETOM
no paguonomexam (CUCTIP) MexayHapoaHon anekTpoTexHudeckon komuccuun (MOK), nogkomutetom |
«OneKTpoMarH1THasi CoBMeCTMMOCTb 000PYA0BaHNS MHCDOPMALIMOHHBIX TEXHOMOMMIA, MynsTUMEOUIAHOIO 06opy-
OOBaHWSA 1 pagnonprueMHbIX YCTPONCTBY.

Hacrosiwee o6beamHeHHoe n3gaHue mexxayHapoaHoro ctangapta CUCTIP 22 (n3gaHue 5.2) BkntoyaeT B
cebsa naToe nsgaHue, onybnukosaHHoe B 2005 ., UsmeHeHue 1 (2005T1.) n N3ameHeHune 2 (2006 T.)
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BeepeHne k CUCIIP 22:2006

ObnacTb NpMMeHeHNs1 HaCTOSILLEro CTaHAapTa OXBaTbIBAET BCHO Nonocy paamoyvactot oT 9kl o400 My,
0HaKo HOPMbI ornpeerneHbl TONbKO B OrpaHMYEHHON NOoce YacToT, KOTopasi CYHUTaETCs 4OCTaTOYHOM A4S ycTa-
HOBIEHUSI YPOBHEW MOMEX B LIENSX 3aLUMTbI CNYX0 pagnoBeLLaHnst U CBsI3N 1 06ecneveHnst BO3MOXXHOCTM Anis
Apyrov annapatypbl (pyHKUMOHMPOBaTb AOSMKHLIM 06pa3oM Ha NPUEMIIEMOM PacCTOSIHUN.

1* \Y
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HAUUWOHANBbHBLIAN CTAHOAPT POCCMUCKOWNW ®OEOQOEPALUUMNU

CoBMeCTUMOCTb TEXHUYECKNX cpeAacTB ANIeKTPpOMarHnTHas

OBOPYOOBAHUE UH®OPMALIMOHHBLIX TEXHONOIUIA.
PAOVNOMOMEXU MHAOYCTPUATIbHbIE

Hopmbl U MeToAbl M3MepeHUM

Electromagnetic compatibility of technical equipment.
Information technology equipment.
Man-made radio disturbance.

Limits and methods of measurement

Darta BBegeHua — 2007 — 07 — 01

1 O6nacTb NpMMeHeHnA n uenb

HacTosipmin ctaHgapT pacnpocTpaHsaeTcsa Ha 00opyaoBaHme MHOPMaLMOHHBLIX TexHororni (OUT) B cooT-
BeTCcTBMM C onpegenennem OUT, npuBeaeHHbIM B 3.1.

CrtaHgapT ycTaHaBnuBaeT HOPMbl Y METOAbLI U3MEPEHMI MHOYCTPUanbHbIxX pagnonomex (UPI) ot OUT
knaccoB A n b B nonoce yactotrot 0,75 My no 6 IMu.

NamepeHus Ha yacToTax, MPUMEHMUTENBHO K KOTOPbIM HOPMbI HE YCTaHOBIEHbI, HE MPOBOASAT.

Llenbto HacTosLLero ctaHgapTa SBASETCA: YCTaHOBIEHME eAuHoobpasHbix TpeboBaHuii K ypoBHam VPTT ot
06opyaoBaHWs, COOTBETCTBYIOLLLErO 06NacT NPUMEHEHUS HacTosLWero ctaHgapTa U dUKCUPOBaHHbLIX HOPM
pagvonomMex; onMcaHne MeToaoB U3MEPEeHNA, CTaHaapTu3aums pabounx ycrnoBuin Npu NnpoBeaeHNU UCTIbITaHWI;
onpegerneHve nopsaka OLeHKN pesynbraToB UCTbITaHUN.

JTo6oe obopyaosaHme (Mnm yacte OUT), ocHOBHOWM (hyHKLIMEN KOTOPOro SBMsieTCA nepeaadya v/ unv npuem
paavocurHanoB B COOTBETCTBUM C onpeaeneHnsiMu, npuBeaeHHbIMU B PernameHTe pagmocssan MexayHapoaHo-
ro COK3a 3MEeKTPOCBA3N, UCKIMYaETCs U3 0BnacTu NPUMEHEHNs HacTosILLEero cTaHaapTa.

MprumeyaHue—Jlioboe obopyaoBaHue, KOTOPOE UMEET PYHKLIMIO U3NYYeHUs U/unu npueMa pagnocurHanos
B COOTBETCTBUM C OMNpeaeneHsiMu, NpueeaeHHbIMM B PernaMmeHTe paanMoceasnm MexayHapoaHoro cotosa ar1eKTpoCBSaH,
[OJDKHO COOTBETCTBOBaTb NpaBuiaM PeryrmpoBaHvsl paguocBsan, YCTaHOBIIEHHBIM HaLMOHAaNbHOW agMUHUCTpaLmei
CBA3M, HE3aBMCUMO OT MPMMEHMMOCTM HaCTOSILLEro craHaapTa.

Hacrosumin ctaHgapT He pacnpocTpaHsaeTcst Ha obopyaoBaHne, Anst kKotoporo HopMbl IPTT B nonoce yac-
ToToT 0,175 My go 6 Ty ycTaHOBNEHbI B APYrUX HaUUOHallbHbIX crmaHdapmax, pa3pabomaHHbIX Ha OCHO8e
rpumMeHeHus1 Mexx0yHapoOHbIx cmaHdapmos MOK unu CUCTIP,

2 HopmaTuBHbIe CCbINKK

B HacToswem cTaHgapTe NCcnonb30BaHbl HOPMATUBHBIE CCbINKU Ha CrieaytoLLme CTaHaapThl:

F'OCT P 51317.4.6 — 99 (MOK 61000-4-6 — 96) CosmecmumMocmb MeXHUYEeCKUX cpedcme arieKmpomae-
HUMHas. YcmoU4ueocmb K KOHOYKMUBHbIM IMTOMexaM, HageOeHHbIM paduoyacmomHbIMU 1EKIMPOMagHUMHbIMU
rionsimu. TpebogaHusi u MemoOkl UcribimaHull

F'OCT P 51318.11— 2006 (CHCIIP 11:2004) Coamecmumocmb MeXHUYECKUX cpedcme 3/1eKmpoMagHuUm-
Hasi. [pombiwineHHble, Hay4YHble, MeduUUHCcKue U beimosebie (IMTHMbB) ebicokodacmomHbie ycmpoticmea. Paduo-
riomexu uHOycmpuarsibHbie. Hopmbl u MemoObi usmepeHul

F'OCT P 51318.13— 2006 (CHCIIP 13:2006) CoemecmumMocmb MEeXHUYECKUX Cpedcme 3rieKmpoMazHuUm-
Hasi. PaOuoseuwamernbHbie npueMHUKU, mesesu3opbl U Opyeasi bbimosasi paduoarieKmpoHHas annapamypa. Pa-
OQuoriomexu uHlycmpuarsibHbie. Hopmbi u Memodbi usmepeHul

FOCT P 51318.16.4.2— 2006 (CUCTIP 16-4-2:2003) Cosmecmumocmb MEXHUYECKUX CpedCme 3/1eKMpPo-
MaeHUmHasi. HeorpedeneHHocmb udmepeHul 8 obriacmu 351eKmpoMagHUMHoU coeMecmumMocmu
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I'OCT P 51319 — 99 Cosmecmumocmb mexHUYECKUX cpedcme ariekmpomazHumHasi. [pubopbi 0r1s usme-
peHusi uHOycmpuarbHbIX paduoriomex. TexHuyeckue mpebosaHusi u MemoOdb! ucrbimaHul

IOCT P 51320 — 99 Cosmecmumocmb mexHUYECKUX cpedcme srieKmpomazHuUmHasi. Paduoriomexu UHOy-
cmpuasbHble. Memodbi ucribimaHull MmexXHUYeCcKUXx cpedcme — UCMOYHUKO8 UHOyCcmpuaribHbIX PaduornomMex

FOCT P 51700 — 2000 CosmecmumMocmb MexXHUYECKUX cpedcme anekmpomazHUmHas. TexHudyeckue cped-
cmea, rnooks4YaeMble K CUMMEemMpPUYHbIM JIUHUSIM. [Tapamempbi acuMMempuu omHocUumesibHO 3emiiu. Cxembl
usmepeHul

IOCT 14777 — 76 Paduoriomexu uHOycmpuarsbHble. TepMuHbI U orpederieHusi

IF'OCT 30372— 95/IOCT P 50397 — 92 CosmecmumMocmb MEXHUYECKUX CPedCme 3/IeKMPOMagHUMHasl.
TepmuHb! U ornpedesieHust

lNMpumeyaHue — lpu nonb3oeaHuu HacmossWuM cmaHOapmom uenecoobpasHo nposepums delicmsue
CCbINIOYHbIX cmaHdapmos 8 UHGhOPMaUUOHHOU cucmeme obuwie2o nonb3o8aHus Ha oguyuanbHoMm calime ®edeparb-
HO20 aseHmcmea Mo MexHUYeCKOMy peayruposaHuro U Memporno2uu 8 cemu VIHmepHem unu no exe2o0Ho u3dasae-
MOMY UHQOPMaYUOHHOMY yKasamento «HayuoHansHble cmaHdapmabi», KOmMopsbil orybnukosaH MO COCMOAHUK Ha
1 ssHBapsi mekyuwjeao 2o0da, U MO0 COOMBEMCMEBYOWUM eXeMeCAYHO u3dasaeMbiM UHOPMaUUOHHbIM yKa3amerssim,
onybnukosaHHbIM 8 mekywem 200y. Ecnu ccbinoyHbIl cmaHdapm 3ameHeH (U3MEeHeH), mo fpu Mosib308aHUU Hacmosi-
wum cmaHdapmom criedyem pyKkogodcmeo8ambCsi 3aMEeHEHHbIM (U3MEeHEHHbIM) crmaHlapmoM. Ecnu cebinoyHbil cmaH-
dapm ommeHeH 6e3 3aMeHbi, MO MOoXeHUe, 8 KOMOPOM 0aHa CChlflka Ha Heeo, NPUMEeHSIemcs 8 4acmu, He 3ampaau-
sarouwjeli amy CCbIIKY.

3 TepMuHbI 1 onpeaeneHus

B HacTosem ctaHaapTe npyMeHeHbl TepMuHbl no FTOCT 14777, FTOCT 30372, TOCTP 51317.4.6, [1], a
Takke cregyroLme TepMUHbI C COOTBETCTBYIOLLMMM ONPeAENeHNSIMU:

3.1 o6opyaoBaHue nHdpopmMaunoHHbIX TexHonorun (OUT): Jlioboe obopyaosaHue:

a) BbIMOJSTHSAOLLEE OCHOBHYHO (DYHKLIMIO, CBA3AHHYIO C BBOAOM, XpaHEHNEM, OTOBpaXkeHneM, MONCKOM, ne-
penaden, o6paboTkom, KoMMyTaLmen Unm ynpasneHnem AaHHbIX U COOBLLEHNI CBA3N, KOTOPOE NPY 3TOM MOXET
ObITb CHabXXEHO OAHNM UM HECKONBKUMM MOPTaMM, MCNONb3yeMbIMU 0ObIMHO ANs nepedayn MHopmaLuuu;

6) MMeloLLee HOMUHarbHOE HanpskeHue NuTaHus He 6onee 600 B.

OWUT BknoyaeT B cebs, Hanpumep o6opyaoBaHue o6paboTkM AaHHbIX, OOUCHbBIE MALLVHbI, 3NIEKTPOHHOE
obopyaoBaHune Ans 4enonpon3soacTsa  06opyaoBaHUE CBA3M.

3.2 ucnbityemoe o6opyaoanHue (U0): OtaenbHo npumeHsiemoe OUT unu dyHKLMOHaIbHO B3anmogemn-
cTBytowas rpynna obpasuos OUT (cuctema), KOTopble BKIHOYAKOT B ce6a 0AMH MNM HECKOMNBKO OCHOBHbIX 6r0-
KOB U ABMSIOTCA OOBEKTOM WUCMbITAHWN.

3.3 oCHOBHOWM GnokK: YacTb cucTeMbl, BknovatoLLen B ceds OUT, unm 6rnok, KOHCTPYKLMSA KOTOpbIX obecne-
YMBaEeT MEXaHNYECKOe pa3MeLLeHne MoayIiel, KOTopble MOTyT CoaepKaTb UCTOYHWKN Pagno4acTOTHBLIX CUTHANoB
n obecnevmBaTb pacnpeneneHue HanpskeHun anekTponutadua ang apyrux OUT. PacnpeaeneHne anektponuta-
HWS MEeXy OCHOBHbIM BriokoM (6rokamu) n mogynamu unu apyrumm OUT MOXET OCyLLIECTBNATHCS MO NOCTOSIHHO-
MY TOKY, MepeMEHHOMY TOKY UIU MOCTOAHHOMY U NepeMEHHOMY TOKY OAHOBPEMEHHO.

3.4 moaynb: Yacte ONT, KoTopas BbIMOIHAET onpeaenieHHyo OyHKLNIO U MOXET COAEPKaTb UCTOUHUKN
paamo4acToTHbIX CUrHAMNoB.

3.5 ngeHTnuHble moaynum n OUT: Mogynu n OUT, N3roTOBMNEHHbIE B 3HAYUTEINTBHOM KONMMYECTBE MO
€[MHbIM TEXHUYECKMM TpeboBaHUAM U1 B npeaenax yCTaHOBMEHHbIX MPOU3BOACTBEHHbIX JOMYCKOB.

3.6 nopTt cBA3M: MecTo coeguHeEHUs], B KOTOPOM OCYLLECTBIISIETCSA Nepegaya peyun, AaHHbIX U CUrHaroB,
obecneynBaloLLMX B3aMMOCBSA3b LUMPOKO PasBETBIEHHbLIX CUCTEM NOCPEeACTBOM nogkntodeHns OUT k MHoro-
MONb30BaTENbCKUM TENIEKOMMYHUKALMOHHBIM CETAM (Hanpumep KOMMYTUPYEMbIM TenedOHHbIM CETAM obLLero
HasHayeHus (PSTN), umdposbiM ceTsam ¢ uHTerpauuent cnyxo (ISDN), umdpoBbiM aBOHEHTCKUM AMHUAM TuMa X
(xDSL), nokanbHbIM BbliumcnutenbHbiM ceTam (Ethernet, Token Ring u T. 4.) n aHanorMyHLIM CETAM CBA3WN.

MpunmMedyaHwne— lopt, 06bIMHO NpeaHa3HaYeHHbI AN COEAMHEHUA MeXOy KOMMOHEHTaMu UCTbITYEMOW
cucTtemsl, Bkntovawwen OUT (Hanpumep nHTepdenc RS-232, yHuBepcanbHasa nocneposaTtensHas wuHa USB u T. 4.),
NCMOMb3yeMblil B COOTBETCTBMU CO CBOMMW (DYHKLIMOHANBbHBIMW XapakTepucTMkammn (Hanpumep ¢ y4eToM Makcumarb-
HOWM ANuHbI NoAKnioYaemoro kabens), B KavyecTBe MopTa CBA3WM B COOTBETCTBMM C HACTOSALLMM OMpeaerieHnem He pac-
cMmaTpuBaeTcs.
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3.7 MHorocyHKUMOHanbHoe o6opyaoBaHue: OUT, nmerollee ogHy unm donbluee Ynucno dyHKUUNA,
BbIMOSTHAEMbIX OAHUM YCTPOWCTBOM, MPUMEHUTESBHO K KOTOPbIM AENCTBYIOT TpebOBaHNS HacTOSLLEro cTaHaap-
Ta u/vunu gpyrmx ctaHaapToB, ycTaHaBnmBaowmnx Hopmel UPTT.

MpumedyaHune— lNMpumepamm MHOroyHKLMOHaNLHOro 060pyA0BaHNSA ABMATCA:

- NepcoHarnbHbIN KOMMNbIOTEP C TENEKOMMYHUKALMOHHON OyHKUMEN n/unn dyHKUMENn npremMa paguosellaternb-
HbIX nepeaav;

- NepcoHarbHbIN KOMMbLIOTEP C PYHKUMEN U3MEPEHUI U T. A.

3.8 cymmapHoe o6Lee HeCMMMeTPUYHOe NosHoe conpoTusneHue: ConpotueneHne Mexay kabenem,
NpucoeauHEHHbIM K cnbiTyemomy nopty MO, 1 nnacTuHOM 3a3eMneHus.

3.9 pa3mewyeHume: dPusmyeckoe pasmelleHne N0, a Takke NoAcoeaNHEHHbIX NepngepunHbIX YCTPONCTB
n/vinu nogkrtodaemMoro obopygoBaHus B npedenax 30Hbl UCMbITaHUN.

3.10 KoHdburypauums: Pexxum pyHKUMOHUPOBaHUA 1 apyrue paboyune ycrnosus MO.

3.11 noakntoyaemoe o6opyaosaHue (MO): ObopyaosaHme, NPUMEHEHWE KOTOPOro Heobxoaumo A obec-
neyeHuns pyHkumoHmposaHusa VO npu npoBegeHun ncnbitanui. lNogknovaemoe obopygoBaHne MoxeT uman-
YecKkn pasMeLLaTbCs BHE 30Hbl UCMbITaHUN.

3.12 3amyxaHue npu npeobpa3oeaHuu obu,e2o0 HecuMMempuUYHO20 HanpsikeHus: OmHouweHue 06-
wjea2o HecUMMempUYHO20 HarpsKeHUs1 Ha ropme Ces3U K HexxeriamesibHOMY CUMMEMPUYHOMY HarpsiKeHUHo,
BO3HUKatoOWeMy Ha 3moM riopme rpu Haruyuu yka3aHHO20 0buwe20 HeCUMMEeMPUYHO20 HarpsiKeHUs.

MpumeyvyaHus

1 CeedeHusi 0 napamempax acuMMempuu OMHOCUMEIbHO 3eM/IU U CXemMa U3MEepeHUs1 3amyxaHusi npu rpeobpa-
308aHUU 06We20 HECUMMEMPUYHO20 HanpsikeHusi rnpusedeHbl 8 PekomeHdayusix MexdyHapodHO20 cor3a 3/1eKmpo-
ces3u (cekmop cmaHOapmu3sayuu 8 obrnacmu menekommyHukayul) [2], [3] u FTOCT P 51700.

2 B Hacmosiwem cmaHOapme 0Onsi 0603HadyeHus1 3amyxaHusi npu npeobpasogaHuu obuwjezo HecuMMempuyHoO20
HanpsikeHUsi rpuMeHeH MepMUH «3amyxaHue rpodosibHo2o nepexoda (3I1M1)», coomeemcmeyowuli mepmMuHy
«longitudinal conversion loss (LCL)».

4 Knaccudmkauma OUT

OWT noppasgenstioT Ha ABe kaTeropuu, KoTopble 0603Ha4veHbl kak OUT knacca Au OUT knacca b.

4.1 OUT knacca b

OWT knacca b — kateropus obopyaoBaHus, cooTBETCTBYOLWas Hopmam VIPT, yctaHoBneHHbIM anga OAT
knacca b.

OWT knacca b npegHa3Ha4yeHO B OCHOBHOM [J151 TPUMEHEHUS B ObITOBON 06CTaHOBKE M MOXET BKIOYaTb
B cebs:

- obopygosaHue 6e3 HPUKCMPOBAHHOrO MeCTa UCMOoNb30BaHUA, HanpuMep nepeHocHoe obopyaoBaHune ¢
nMMTaHWEM OT BCTPOEHHbIX GaTapen;

- OKOHEeYHOoe 0bopyaoBaHWe CBA3N, NoMyYatoLLee ANEKTPONUTaHe OT CETU CBA3W;

- epcoHanbHbIe KOMMNbIOTEPBI U BCMOMOraTernsHoe obopyaoBaHue, NoaKMoYaeMoe K HAM.

MpurumedyaHune— boiToBas obcTaHoBKka — 3TO 06CTaHOBKA, B KOTOPOW paamo U TENEBU3NOHHBIE NPUEMHUKN
MOryT ObITb YCTAHOBMEHBI C yaaneHuem He 6ornee 10 m ot OUT.

4.2 OUT knacca A

OUT knacca A — kaTteropusi 060pyaoBaHUs, K KOTOPOMY OTHOCATCA BCe Apyrue obpasubl OUT, cooTBeT-
cTeytowme Hopmam WPT1, yctaHosneHHbiM ans OUT knacca A, HO He cooTBeTcTByoLwme Hopmam UPT, ycTta-
HoBneHHbIM Ans OUT knacca b. Takoe obopynoBaHune He JOMKHO UMETL OrpaHUYEHU B Npogae, HO B 3KCMIy-
aTauMoHHbIX JokyMeHTax Ha OUT knacca A gomxkHa 6bITb NpuBegeHa NnpeaynpexaaroLlas Haanueb:

BHUMAHMWE!

HacTosiiee nsgenve oTHocUTCs kK o6opyaosaHmio knacca A. NMpu cnonb3oBaHWM B 6bITOBOM
o6cTaHOBKe 3TO 060pyAOBaHME MOXET HapyLaTh (PYHKLMOHMpPOBaHNEe APYIUX TEXHUYECKUX CPEACTB
B pe3yrnbTarte co3gaBaeMbiX MHAYCTpUanbHbIX paguonomMex. B aTtoM cnyyae ot nonb3oBarens Mo-
KeT noTpe6oBaTbCs NPUHATHE afeKBaTHbIX Mep.

5 Hopmbi koHAYKTUBHbLIX UPI Ha ceTeBbIX 3aXXuMax U noptax cBsi3u

MO pgomkHO COOTBETCTBOBATb HOpMaM, YCTaHOBJ1I€HHbIM BTabrmvuax1mn 3 nnn 2un4, npum ncnosrb3oBa-
HUN M3MepVITeJ'IEI7I UPI C AEeTeKTOpOoM CpeaHNX 3HaYeHN N KBa3UMNKOBLIM OETEKTOPOM COOTBETCTBEHHO U NPO-

2* 3
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BeAEHNN N3MEPEHUIN B COOTBETCTBUM C METOAAMU, YCTAaHOBIEHHLIMU B pasaene 9. NpuMeHuTenbHO K noptam
CBS131 OOJTKHbI BbIMOSTHATLCS HOPMbI OOLLEr0 HECUMMETPUYHOIO HanpsbxkeHus VIPT1 nnu Hopmbl 00Lwero Hecum-
MeTpu4Horo Toka MPI, ycTaHoBneHHble B Tabnuuax 3 unu 4, 3a UCKIOYEeHNEM N3MEPEHNIA B COOTBETCTBUN C
MeTOoAOoM, NpmBeaeHHbIM B b.1.3, korga AomkHbI BbINOMHATLCS 00€ HOpMBbI.

Ecnv npu ucnonb3oBanunm nameputens VIPIM ¢ KBasnnmkoBbIM AETEKTOPOM BbINOSTHAETCS HOpMa CPeAHMX
3HayeHun HanpsbkeHus (cunbl Toka) NPT, To MO cnegyeT cuntaTb COOTBETCTBYIOLLMM 06ENM HOpMaMm, U B N3Me-
pPeHVAX cpeaHUX 3HaYeHU HeT He0bXoaUMOCTH.

Ecnu uameputens NP oTMeyaeT usmeHeHus nokasaHuin, 6riskmx K Hopme, TO 3TU NokasaHus HabnogaroT
B Te4YeHue He MeHee 15 ¢ Ha Kakaom YacToTe 3SMepPEHUI U PErMCTPUPYIOT Hanboree BbICOKME NMOKa3aHWs, Kpome
OTAErNbHbIX KpaTKOBPEMEHHbIX BbIBPOCOB, KOTOPbIE UCKIIOYaLOT.

5.1 Hopmbl HanpsixkeHusa UPTT Ha ceTeBbIX 3aXnmax

Tabnuua 1— Hopmbl HanpsxkeHus VIPI Ha ceTeBbix 3axumax OUT knacca A

Hanpsokenve U, ab (MkB)

Monoca yactot, MI'y

KBasunmkoBoe 3HaveHue

CpenHee 3HayeHue

0,15 —0,5

79

66

0,5—30

73

60

MpumedyaHune— Ha rpaHM4HOM YacTOTE HOPMOM ABMASIETCH MEHbLUEe 3HaYeHne HanpsikeHna NPT,

Tab6nwunua 2 — Hopmbl HanpsixkeHus IPT Ha ceTeBbIx 3axunmax OUT knacca b

Monoca yactot, MI'y

Hanpsokenve U, ab (mMkB)

KBasunukoBoe 3HaueHue CpegHee 3HaueHue
0,1%5—0,5 66 — 56 56 — 46
05—5 56 46
5—30 60 50

MpnmevyaHuns

1 Ha rpaHunyHOn 4YacToTe HOPMOWN ABNSAETCA MeHbLUee 3HadeHune HanpsbkeHma UPTI.

2 B nonoce vactot ot 0,15 go 0,5 MI'u HopMa NUHENHO yMeHbluaeTcs B 3aBUCMMOCTUM OT norapudma
YacToTbl. B yka3zaHHOU momoce yacmom donycmuMble 3HaYeHUsi HanpspkeHusi eblyucrisiom no ¢opmynam: U, =
=66 — 19,1lg f/ 0,15 0na keasunukosbIx 3Ha4eHul u U, = 56 — 19,1 Ig f/ 0,15 — dns cpedHux 3HayeHul, 20e f —
yacmoma usmepeHul, Mry.

5.2 Hopmbl 06Wero HeCMMMEeTPUYHOrO HaNpsXKeHUs1 N obLero HecummeTpuiHoro Toka UPI Ha
nopTax cBsi3u

Tabnwunya 3 — Hopmbl 00Lero HECUMMETPUYHOIO HaNpsKeHns 1 obLero HecummeTpuyHoro Toka Pl Ha nopTax
cea3n OUT knacca A

Hanpsxenve U, ab (MkB) Cwuna Toka I, AB(MKA)
Monoca 4acTor,
My Keasunukosoe CpepnHee Keasunukosoe CpenHee
3HauveHune 3HayeHue 3HayeHune 3HayeHne
0,15 —0,5 97 — 87 84 — 74 53 — 43 40 — 30
0,5—30 87 74 43 30

MpunmevaHuns

1 B nonoce wyactor ot 0,15 go 0,5 MIy HOpmMa nMHEWHO YMeHbLUAeTCs B 3aBUCMMOCTM OT norapudgma
yacTtoTbl. B ykaszaHHOU nonoce 4wacmom  OonycmuMble 3Ha4YeHUS HarpsKeHUsl 8bIYUCAsiom o  ¢hopmynam:
U,=97—-19,11gf/0,15 0na keasurnuxosbix 3HadeHuti u U, = 84 — 19,1 Ig f/ 0,15 dna cpedHux 3HayeHul; donycmumsie
3HaueHusl cunbl moka MPI ebiqucnsaom no ¢gopmynam: I, =53 —19,11gf/0,15 Ona Keasunukosbix 3HadeHul u
I,=40-19,11gf/0,15— 0nsa cpedHux 3HayeHud.

2 Hopwmbl HanpsbkeHnst n cunbl Toka VMIPT ycTaHOBNEHbI NPUMEHUTENBHO K MCMONb30BaHWI0 3KBMBArNeHTa non-
Horo conpoTusrnenus cetn (AMNCC), koTopbin NpeacTaBnseT oblee HECUMMETPUYHOE MOSIHOE COMPOTUBIIEHME ANst
UCMbITYEMOro nopTa CBsi3u, MOAyNb kKoToporo paBeH 150 Om (koadhdmumeHT npeobpasosanusa 20 1g 150/ 1 = 44 ob).
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Tabnuua 4 — Hopmbl 06LLETO HECUMMETPUYHOTO HaMpPAXeHNs 1 obLiero HecummeTpuyHoro Toka VNPT Ha nopTtax
ces3n OUT knacca b

HanpspkeHne U, ab (MkB) Cuna Toka 1, oB(MKA)
Monoca yacror, KBasununkosoe CpenHee KBasunukosoe CpenHee
My 3HayeHue 3HayeHue 3HayeHue 3HayeHue
0,15—0,5 87 — 74 74 — 64 40 — 30 30 — 20
0,5—30 74 64 30 20

MpnmevyaHuns

1 B nonoce yactot o1 0,15 go 0,5 MIN'y Hopma yMeHbLUaeTCs B 3aBUCUMOCTM OT norapudma yactoTel. B ykasaH-
Holi noroce yacmom AorycmuMble 3Ha4eHUSs! HarpsixXeHus eblqucnsaom no gopmynam: U, = 84 — 19,1 Ig f/ 0,15 dna
Kea3urukosbix 3HayeHul u U, = 74 — 19,1 Ig f/ 0,15 — Onsa cpedHux 3HayeHull; dornycmumMbie 3Ha4eHUs Cuslbl moka
WP ebiqucnsiom no ¢popmynam: 1, = 40— 19,1 g /0,15 0na keasunukosbix sHavyerud u I, = 30— 19,11gf/0,15— dna
cpedHux 3HadeHud.

2 Hopwmbl HanpsikeHns 1 cunbl Toka VP ycTaHOBRNEHbI MPUMEHUTENBHO K MCNOMb30BaHWIO 3KBMBaneHTa nor-
Horo conpoTtueneHus cetu (AMNCC), koTopbii NnpeacTaBnseT obliee HECUMMETPUYHOE MOMHOE COMPOTUBMEHUE Ans
MCNbITYEMOro nopTa CBA3M, MogyIb koToporo paseH 150 Om (koadhduumeHT npeobpasoBanusa 20 Ig 150/ 1 = 44 gb).

6 Hopmbl nanyyaembix UPI1

6.1 Hopmbl Ha 4yactotax He Bbiwe 11Ty

MO pomkHO cOOTBETCTBOBATL HOPMaM, YCTaHOBMNEHHbIM B Tabnuuax 5 unu 6, npu uamepeHun Ha usmepu-
TENbHOM PaccTosiHUM R B COOTBETCTBMM C MeToA4aMu, yCTaHOBNEHHbIMU B pasaerne 10. Ecnn nameputens NPT
OTMEeYaeT U3MEHEHMS MOKa3aHWU, BrIM3KNX K HOpMeE, 3TV NoKa3aHus HabnogaloT B TeUeHne He MeHee 15 ¢ Ha
KaXkOom YacToTe U3MEPEHUIA U PETUCTPUPYIOT Hanboree BbICOKME NoKa3aHWsl, KpOMe OTAENbHbIX KpaTKOBPEMEH-
HbIX BbIODPOCOB, KOTOPbIE UCKITHOYaLOT.

Tabnuuya 5 — Hopwmbl HanpsxeHHocTn nonsa NPT ot OUT knacca A npu nameputensHom pacctosgHum 10 m
Monoca vactot, My, HanpsikeHHocTb nons, ab(MkB/M), kBasunukoBoe 3HaveHve
30 — 230 40
230 — 1000 47

MpumevaHuns
1 Ha rpaHnM4HON 4YacToTe HOPMON ABMSIETCA MEHbLUEe 3HayeHue HanpshkeHHocTu nonst NPT

2 lNpn n3amepeHnsx B yCNOBUAX BHELLHWX MOMEX MOXeT noTpeboBaTbcs npoBeAeHne AOMNONHUTENbHBIX Me-
ponpuUATUN.

Tabnuua 6 — Hopmbl HanpsbkeHHocTu nons PN ot OUT knacca b npu nameputensHom pacctosHun 10 m

Monoca yvactot, MI'y HanpsixeHHocTb nons, Ab(MkB/m), kBasunmkoBoe 3HaveHve
30 — 230 30
230 — 1000 37

MpnmevaHuns
1 Ha rpaHu4HOM YacTtoTe HOPMON SIBMSIETCA MeHbLUee 3HadeHue HanpshkeHHocTn nona UPTI.

2 Tpn n3aMepeHusx B YCNOBUAX BHELLHMX NMOMEX MOXeT notpeboBaTbCcs NpoBefeHVe OOMONHUTENbHBIX Me-
ponpuaTUi.

3605 5
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6.2 Hopwmbl Ha yvacTtoTax cBbiwe 1Ty

MO pomkHO COOTBETCTBOBATb HOPMaM, YCTAHOBMIEHHbIMU B Tabnuuax 7 unu 8, npu uaMepeHum Ha
N3MepUTENBHOM PacCTosHMM R B COOTBETCTBUM C METOA4AMM, YCTaHOBIEHHbIMMY B pasaere 10. Npyn atom makcu-
MasibHYH0 4YacTOTy U3MEPEHWI YCTaHaBNMBaOT B COOTBETCTBUM C TpeboBaHmsamn 6.2.1.

Tabnwuuya 7 — Hopmbl HanpshkeHHocTn nonsa VP ot OUT knacca A npu M3MepUTENIbHOM PacCTOSHUN 3 M

HanpsbkeHHocTb nons, ab (MkB/m)
Monoca vacTor, My
CpepnHee 3HayeHve MukoBoe 3HayeHue
1—3 56 76
3—6 60 80

MpwumedyaHune—Ha rpaHM4HoOM YacToTe HOPMOW ABMSETCA MeHbLUee 3Ha4YeHne HanpsxeHHocTu nons UPTT.

Tabnuya 8 — Hopmbl HanpsxeHHocTn nona VPM ot OUT knacca b npy nsameputensHOM paccTosHuM 3 M

HanpsixeHHocTb nonsi, ob (MkB/m)
Monoca vactor, My
CpepnHee 3HayeHve MukoBoe 3HayeHve
1—3 50 70
3—6 54 74

MpumeyaHune—Ha rpaHn4yHOM YacToTe HOPMOM ABMSIETCHA MEHbLUEE 3Ha4YeHMe HanpsbkeHHocTy nons PT.

6.2.1 TpeboBaHUsi K MaKCUMaNbHOW YacToTe U3MepeHUn

MakcumarnbHyo 4acToTy U3MEPEHUI YCTaHaBMMBAKOT B 3aBUCUMOCTU OT HaMBbICLLEN YAaCTOTbl BHYTPEH-
Hero uctoyHvka nanyveHnn OUT. 3a HamBbICLLYIO YACTOTY BHYTPEHHEro UCTOYHMKa u3nydeHnin OUT npuHu-
MatoT HavBbICLLEE 3Ha4YEHNE YacCTOTbl CUrHANoB, reHepupyemMbIX 1nu ncnonssyemolx B OUT, nnm HavBbicLlee
3HayeHue 4acToTbl, Ha koTopont OUT OYHKUMOHUPYET MM Ha KOTOPYH MOXeT ObiTb HaCTPOEHO.

Ecnu HauBbicllasi 4actoTa BHYTPEHHero uctodHuka nanyyveHuin OUT He 6onee 108 M, mnamepeHus
NPoBOAAT Ha yacToTax He 6onee 11T L.

Ecnu HamBbICWaa YacToTa BHYTPEHHEro uctovHuka wusnydeHnn OUT Gonee 108 MI'u, Ho He Bonee
500 Ml'y, mM3mepeHusa NpoBOAAT Ha YacToTax He 6onee 2 IMw.

Ecnu HawvBbICllas 4yacToTa BHYTPEHHEro UctoyHuka wusnydeHun OUT Gonee 500 My, HO He Gonee
11Ty, uamepeHusa npoBogAT Ha yactoTax He 6bonee5 [Tu.

Ecnn HavBbICLaa YactoTa BHYTPEHHEro uctodHuka nsnydeHnin OUT Gonee 11Tu, mMamepeHusa npoBoaaT
Ha YacToTax, He NPEBbLILALWMX MEHbLUErO U3 CreayoLwmx ABYX 3Ha4YEHNIA:

- NATON rapMOHVKN HauBbICLLEN YACTOTbl BHYTPEHHEro MCTOYHUKa uanyyeHmn OUT;

-6 IMTu.

7 UnTepnpeTtauusa Hopm UPT, yctaHoBneHHbIx CUCTIP

7.1 3HaummocTb Hopm CUCTIP

7.1.1 Hopmbl CUCTIP npeacTasnsaoT cobor HOpMbI, pekoMeHayeMble AN BBEOEHUS B HauUMOHarbHble
CTaHAapTbl, 3aKoHoAATENbHbIE aKkTbl N odmLManbHble cneumdunkaumm. NMpumMmeHeHne aTux HOpM pekoMeHayeTcs
TaKke MeXxayHapoaHbIM OpraHM3aLmsM.

7.1.2 HopMbl ycTaHOBIEHbI HA CTaTUCTUYECKON OCHOBE, B COOTBETCTBUM C KOTOpON He MeHee 80 % cepuii-
HO M3roToBMEeHHbIX 06pa3yoB OUT COOTBETCTBYKOT HOpPMaM C AOCTOBEPHOCTLIO He MeHee 80 %.

7.2 NpuMeHeHUe HOPM MPU UCNbITAHUSX CEepPUMHON NpoayKUUU

7.2.1 VicnbiTaHWs NpoBOAAT:

7.2.1.1 nn6o Ha BblIbopke 060PYAOBaHUSA KOHKPETHOrO TUMNa Npy  MCNonb30BaHUM CTAaTUCTUYECKOrO MeToaa
OLIEHKN B COOTBETCTBUM C 7.2.3, NnbO

7.2.1.2 ans ynpoLleHUs OLeHKM TONbKO Ha ogHOM obpasue obopyaoBaHUS.
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7.2.2 Bpewmsi oT BpeMeHun Heobxoanmo NpoBoAnUTb UCMbITaHNA 06opyaoBaHus, BbIGpaHHOIO CriydariHbIM
00pas3oM 13 napTum N3roTOBMNEHHLIX U3AENWIA, 0OCOOEHHO B Crlyyae, ykazaHHOM B 7.2.1.2.

7.2.3 CooTBeTCTBME HOPMaM Ha 6a3e CTaTUCTUUYECKOWN OLIEHKU

[aHHble ncnbiTaHUS NPOBOAAT Ha BbIDOPKE, COCTOSLLIEN HE MEHee YeM M3 NSTU U He Bonee YeM u3 ABeHaa-
uaTtn obpasLOoB U3OENWUIN KOHKPETHOIO TUMNa. ECnun B MCKMOUMTENBHBIX CIydasix HEBO3MOXHO o6ecneunTb BbIOOp-
Ky, COCTOSILLLYIO U3 MATU U3OENUIA, TO UCTIONb3YHOT BbIDOPKY M3 YeTbIpex unm Tpex nagenuii. CooTBeTCTBME HOpME
OLEHMBAIOT C UCMOSTb30BAHNEM CIEAYHOLLIMX COOTHOLLEHWIA:

X + kS, <L, (1)

2 =3 (x, - x) 1(n-1), @

rae x — cpegHeapudMeETMYECKOE 3HaYeHME pesyrkTaTtoB namepeHnnnii P no BblOOPKeE;
X, — 3Ha4veHve VIPT1 no oTaenbHOMY U3OEenuio Ha YacToTe U3MEPEHWI;
L — Hopma UPTT,;
k — k03bdMUMEHT 13 TabnuL HELIEHTParbHOIO f-pacnpeaeneHns, No3BorsOLLMI rapaHTUPOBaTh C 4OCTOBEp-
HocTbo 80 %, 4To He meHee 80 % nagenuii ByaoyT COOTBETCTBOBATbL HOpME. 3HayveHue koaddumumeHTa Kk 3aBucuT
oT o6bema BbIBOPKN N 1 MPUBOONTCS HUXKE.

n 3 4 5 6 7 8 9 10 11 12

k 2,04 1,69 1,52 1,42 1,35 1,30 1,27 1,24 1,21 1,20

BenuuuHbl x,, X, S, uL BbipaxatoT B Ab(MkB), ab(MkA), ab(mkB/m) nnu ab(nBT).

7.2.4 3anpeT Ha npogaxy

PelueHnne o 3anpete Ha npogaxy unmn o6 oTmeHe Aevctaus ceptudmkara cootsetctaus OUT npuHumaeTcs
TOMbKO NOCIe NPOBEAEHUS UCNbITaHW M NPYMEHEHUsI CTaTUCTMYECKOro MeToaa OLEeHKM B cooTBeTcTBMM C 7.2.1.1.

8 O6wme ycnoBus McnbITaHUN

8.1 MNMocTopoHHME nomexu

MameputenbHas nnoLiagka 4ormkHa no3sondaTt otimdath UPI, cozgaBaemblie VIO, 0T NOCTOPOHHUX MOMEX.
MpurogHoOCTL NNOLLAaAKN ONPEAENOT UAMEPEHMEM YPOBHS MOCTOPOHHMX MOMeX npw HepaboTatowem MO, npu
3TOM YpOBEHb NMOCTOPOHHMX MOMEX JOSPKEH ObiThb, MO KpanHen Mmepe, Ha 6 b HXe HOPM, YCTaHOBIEHHbIX B
pasgenax 5 u 6.

B cnydae, ecnn B KOHKpPETHBIX MONOCax 4acToT TpeboBaHWe O TOM, YTO YPOBEHb MOCTOPOHHUX MOMEX
OOIKeH bbiTb Ha 6 Ab Hke HopMmbl MIPTT, He BbINONHAETCS, Ans BbisiBNeHusi cootBeTcTBusa O Hopmam gonyc-
KaeTcsi UICNonb30BaTh MeTOAbI, MpuBeaeHHbIe B 10.8.

Ecnu cymmapHbI ypoBeHb NOCTOPOHHUX nomex 1 UPIM ot MO He npeBbIlLaeT 3Ha4YeHMsi COOTBETCTBYHOLLIEN
HOPMbI, TO YPOBEHb NMOCTOPOHHNX MOMEX He 0bs3aTenbHO AOMKEH ObITh Ha 6 Ab Hke Hopmbl NPT, B aTom
cnyyae cumtatoT, Yto MO cootBeTcTBYET Hopme VPI. Ecnmn cymmapHbIi ypoBEeHb MOCTOPOHHMUX nomex 1 NPT
o1 NO npeBbiwaet Hopmy, To MO He cnegyeT cunTaTtb HE COOTBETCTBYIOLLMM HOPME, ECITU Ha YacToTax NpeBbiLle-
HMS HE MPOBEPEHO BbIMOSTHEHUE ABYX YCIOBUIA:

a) ypoBEeHb MOCTOPOHHMX MOMEX HE MEHEee YeM Ha 6 B Hmke CyMMapHOro ypoOBHSA MOCTOPOHHUX MOMEX
n VPIT;

0) ypoBEHb MOCTOPOHHUX MOMEX He MeHee yem Ha 4,8 ob HMxe Hopwmbl.

8.2 O6wme TpeboBaHUA K pa3MeLLeHUI

Ecnu B HacToslLLEeM cTaHgapTe He yCTaHOBMEHO MHOe, KoHdurypaumsa VO, ero pacnonoxeHue, yctaHoBKa
1 MOPSIOOK BKITHOYEHWS JOIMKHBI COOTBETCTBOBATHL TUMOBOMY NpumeHeHntio OUT. Ecnv usrotoBuTenb onpegensier
UnNn pekoMmeHayeT nopsgok yctaHoBkm OUT, 3TOT NOpsiAoK U AOMKEH MCMONb30oBaThCsA Npu pasmelteHmn MO
Tam, rge 370 BO3MOXHO. Takoe pa3meLLeHne JOIMKHO ObITb TUNNYHBIM A1 HOPMalibHOW NPAaKTUKM YCTAHOBKM.
CoepnuHuTenbHble kabenu (Harpysku, obpasubl NOAKIIHYaeMoro 006opyaoBaHMs) 4OIMKHBI ObITb NPUCOEANHEHbI, MO
KpanHeln mepe, K OOHOMY M3 MOPTOB Kaxxaoro Buaa MO u Tam, rae BO3MOXHO, KaXabin kKabernb JOMmKeH ObiTb
NPUCOeOMHEH K YCTPONCTBY, TUMUYHOMY A1 pearbHbIX yCroBui npumeHeHmns OUT.

Mpy HANVYMM 3HAYUTENBHOIO YMCNa MOEHTUYHBLIX TOPTOB VIO MoxeT noTpeboBaTbCA NOAKII0YEHNE OMNOST-
HUTENbHbIX COeANHUTENBHbIX Kabenen (Harpy3ok, 06pa3sL0oB nogktYaemoro o6opyaoBaHnst) B 3aBUCUMOCTH OT
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pe3ynbTaToB NpeaBapUTENbHbBIX UCMbITAHUIA. Y1CNo JONOMHUTENBHO NOAKTHYaeMbIX Kabenen onpegensioT n3
YCIOBWS, YTO NOAKIMIOYEHNE APYroro kaberns CyLeCcTBEHHO He BNusieT Ha ypoBeHb VIPTT (Hanpumep n3ameHseT ero
MeHee YyeM Ha 2 ob) npu cooTBeTCTBMM HOpMe. B npoTokone ncnbitaHuin 4omKHO BbITb MpBEAeHO 000CHOBaHNE
BbiGopa koHdpurypauum MO mn Harpyskm nopTos.

Tunbl ¥ ANVHBI COEAMHUTENbBHBLIX Kabenen AoIMKHbI COOTBETCTBOBATL YCTAaHOBMEHHbLIM B TEXHUYECKNX JOKY-
mMeHTax OWT. Ecnun anuHa kabenemn MoXeT MEHSITLCS, TO OHa AOMMKHa ObITb Takon, YTobbl ypoBeHb NPT 6bin
MaKCcUMarbHbIM.

Ecnu gns obecnedeHns cooTBETCTBUS HOPMaM BO BPEMSI UCMbITAHWUIA UCMOSb3YHOT 3KPaHUPOBaHHbIE UM
cneumnanbsHble Kabenu, To B 3KCMITyaTauMOHHbIE JOKYMEHTbI JOIMKHO ObITb BKITHOYEHO COOTBETCTBYIOLLEE YKa3aHue
06 ncrnonb3oBaHuM Takux kabenen.

Mpwn n30bLITOYHON ANMHe Kabenb yknaabiBatoT B cBA3KY AnmHom oT 30 4o 40 cMm, pacnonaraemyto B LEHTpe
kabens. Ecnu aTo HeocyLLeCTBUMO Ha NpakTUKe U3-3a pa3aMepoB Kabens nnm ero XecTkocTu, U NOTOMY, YTO
ucnblTaHMs NpoBOAATCsS Ha MecTe yctaHoBku OUT, pacnonoxeHne n3bbiTOYHOro oTpeska kabens AormKHO BbiTb
TOYHO OTPaXeHO B NPOTOKOSIE UCMbITaHWIA.

Mpy HaNMYMM 3HAYUTENBHOTO YUCI A OAHOTUMHBIX MOPTOB CBA3W Kabernb NOAKMIoYakoT TONBKO K OOHOMY 13
MOPTOB KaX4oro Tuna, ecrnv NoaKmnoYeHne JONONHUTENBHbIX Kabenew CyLecTBEHHO He BIUSET Ha pe3ynbTaThl
UCMbITaHWUN.

[ns obecneyeHns BOCMPOM3BOAUMOCTU UCTIbITAHUI Mobble pe3ynsTaTel UCMbITAHUIA CONPOBOXAAIOT AeTarlb-
HbIM OMMCaHNEM PacMoNOXeHNs COeaNHUTENBHbIX Kabenen n obopyaoBaHus. Ecnv gnsa obecneyeHns cooTBeT-
CTBMS HOPMaM TPeOYIOTCSH KOHKPETHbIE YCIOBMS Mcnonb3oBaHus OUT, To 3Tn ycnoBusi JOMKHbI ObITb YyCTaHOBME-
Hbl, JOKYMEHTMPOBAHbI U OTPaXKeHbl B AKCMyaTaLMOHHBIX JOKYMEHTax, Hanpumep, B YacTu ANVH U TUMNOB Kabe-
neun, nopsifika aKpaHUPOBaHNS 1 3a3eMIEHMS.

ObopynoBaHue, BKMoyaroLee B cebs 6onbLioe Yncno moaynew (BolABMXKHbIE MAHENW, CbeMHbIe NNaThbl,
neyvaTHble MNaThl U T. M.), UCTILITLIBAKOT MPW €0 YKOMIMIIEKTOBaHUM HAbOpOM onpeaeneHHoro Yncna sTux Moayrew,
TUMNWYHBIM 118 pearnbHbIX yCroBun npumeHennss MO. Yncno peanbHO MCnonb3yemblX AOMNOMHUTENbHbBIX nnat
UNM BbIOBWXKHBIX MaHenemn JOMKHO OrpaHnYMBaTLCA TeM, YTO AoOaBeHne Apyron nevyaTHOM Unm CbeMHoM NnaThbl
CYLLIECTBEHHO He BnuseT Ha ypoBeHb VPT1 (Hanpumep nameHsieT ero MeHee 4yem Ha 2 ob) npy CoOTBETCTBUM
HopMme.

B npoTtokone ucnbitTaHnii JOMKHO ObITb NpYBEAEeHO 0O00CHOBaHMe BbIbopa Yncna v TUNnoB MOAymnen.

Cwnctemy u3 oTaenbHbIX 65TI0KOB POPMUPYHOT Tak, YTobbl ncnonb3yemast KoHpurypauusa MO 6bina MuHu-
MarbHOW 1 penpe3eHTaTMBHONW. B npoTokorne nenbitaHnii 4OMKHO ObITh NprBegeHo 060cHOBaHME BbiGopa GrioKoB.
Hwxe npvBeaeHbl IpUMepbl MUHMMAaNbHBLIX penpe3eHTaTUBHbIX KoHdburypauun MNO.

[na nepcoHanbHOro KoMnbloTEpPa NNy NEpUEEPUNHBLIX YCTPOMUCTB NePCOHanNLHOro KOMNboTepa, rpynnupye-
MbIX Y UCMbITbIBAEMbIX COBMECTHO, MUHMMAaIIbHasi KOHpUrypaums BKoYaeT B cebs:

a) NepcoHarbHbIN KOMMLIOTEP;

0) knaBuaTypy;

B) GOk BU3yanbHOro aucnries;

r) nepmdeprinHoe BHELLHeE YCTPONCTBO A1 KaXK40ro U3 UMELLIMXCS NMPOTOKONOB BBOAA/BbIBOAA ABYX
TUMNOB (NocrnegoBaTeNbLHOrO U NapansenbHOro);

[) YCTPOWCTBA CNeumnanbHOro HadHavyeHus, Hanpumep MbliLLb UK IPKOUCTUK (Npu Hanuymm B IO otaensHoro
nopTa), KoTopble AO0SPKHbI ObITh BKIKOYEHBI B MMHUMATbHYHO KOH(UIrypauuio.

MpnmeyaHune— B HekOTOpbIX CUCTEMAX YCTPOWCTBA NO nepevncneHmsam a), 6) n/unm B) Moryt 6biTb CMOHTU-
poBaHbl Ha OAHOM LUaccu. YCTPOMCTBA MO MEePeYUCriEHVAM a) — B), Mblllib UMM [KOWCTUK HEe MOryT OblTb MCMONb30-
BaHbl B KAYeCTBE 3aMeHbl Ans YCTPOWCTB MO NEPEYUCIIEHMIO T).

[nsa ycTponcTs KacCoBOro TepMuHana, rpynnupyemMbiX 1 UCMbITbIBAEMbIX COBMECTHO, MUHUMAarbHast KOH-
durypaums Bknoyaet B ceds:

a) aKTUBHbIN NpoLieccop (kaccy);

0) KaccoBbIV BbIABUKHOW SALLIKK;

B) KnaBuaTypy (krnasmnatypbl);

r) aucnnewn (onepatopa v KnveHTa);

A) TMNn4YHoe NepudepuinHoe YCTPONCTBO (YCTPONCTBO CHUTLIBAHUS LUTPUXOBOIO KOAA);

€) py4HOe YCTPONCTBO (YCTPOMCTBO CHUTHIBAHUS LUTPUXOBOIO KOAA).

B kaxxgom OUT npu ucnbITaHsix 4onyckaeTcst UCNonb3oBaTh O4MH MOAYNb kKaxaoro Tuna. B N0, npea-
cTaBnsoLLem cobor cuctemy, Bkrrovatot ogHo OUT kaxgoro Tvna, KoTopoe MOXET BXOAUTb B BO3MOXHYH) KOH-
durypaumio cuctemel.
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ObopynoBaHue, NpeacTaBnstoLLee cobon YacTb CUCTEMbI, PACMOSNTOXKEHHON HA 3HAYUTENBHON Nnowaan
(TepmumHanbl 06paboTKm AaHHbIX, aBTOMATM3NpPOBaHHbIe pabodre mecTa onepartopo, ATC nonb3oBaTenemn cetu
CBSA3M U T. N.), ABMsOLLEECs NOACUCTEMON, AONYCKAETCA UCTbITbIBaTb HE3aBUCUMO OT OCHOBHOIO Grioka unm
CUCTEMBI.

PacnpegeneHHble ceTu CBA3M, HAaNpMMep NoKarnbHbIE CETU, MOTYT MOAENMPOBaTLCS Ha N3MEPUTENbHOMN
nroLlagke ¢ NpUMeHeHeM OTPE3KOB Kabens 1 nepudepuinHbIX yCTPONCTB, MPUMEHSIEMbIX B pearibHbIX YCIOBUSIX,
UM UMUTaATOPOB CETU CBA3M, PACMONOXEHHbIX Ha PACCTOSHUSIX, MPU KOTOPbIX OTCYTCTBYET YBENMYEHWE N3Mepsie-
Moro ypoBHs UPT1.

PesynbraThl oueHkn 06pasuos MO, nvetowmx no ogHoMy Tuny mogynen munv ogHomy OUT, moryT GbiTb
NMPUMEHEHBbI K KoHdUrypauusim ¢ 6onee 4em ogHum mogynem mnm OUT. OTo JonyCcTUMO, Tak Kak Ha NpakTuke
noaTBepxaeHo, YTo ypoBHU VIPTT OT naeHTUYHbIX Moaynemn unn naeHtundHbix OUT (cMm. 3.5) 0bbluHO HE cyMMUpYy-
toTCS.

Ona MO, dyHKUMOHanbHO cBsAizaHHoro ¢ apyrum OUT, Bkntoyasi obopynoBaHue, CBA3aHHOE C OCHOBHbIM
GroKoMm B 4acTu pacnpeaeneHunst HanpsKeHNs ANEKTPONUTaHWS, UCMONb3YHOT MO0 peanbHOe B3aUMOAENCTBYHO-
wee OUT, nnbo nmutaTopsl, obecneunsatoLLme ycrosusi pyHkumoHmposaHus MO. Ecnn MO paspaboTtaHo B kade-
CTBe OCHOBHOrO 6rioka ans gpyroro OUT, To MOXeT noTpeboBaTbCcA NoakntoveHre ykaszaHHoro OUT anga obecne-
YeHUst HopMasibHbIX YCIOBWIN paboThbl OCHOBHOIO Grioka.

BaxHo, 4TOObI MMHUTaTOp, UCMONB3YEMbIV BMECTO pearibHOro 060pyA0BaHNs, UMES SfieKTpUYeckme u, B
HeobXoOuMBbIX Cryyasix, MEXaHUYECKMe XapaKTepCTukM B3anmopgencteytowero OUT, ocobeHHo B YacTu paguo-
YaCTOTHBIX CUrHArOB Y MOMHbIX CONMPOTUBMNEHWIN. JTO NO3BOMSET CHMTATL Pe3yrbrartbl U3MEPEHWUIA AN OTAENbHO-
ro OUT cnpaBegnunBbIMM 4J19 CUCTEMBI B LLIENOM Npy 00beavHEHUN ¢ ApyrM aHanormyHbiM OUT, Bkntodas o6opy-
OOBaHue, NPoM3BeAEHHOE U UCTIbITaHHOE Pa3NUYHbIMU N3rOTOBUTENSIMU.

MeyvaTHble NNaTbl B cOOpe, OTAENbHO NOCTaBMISIEMbIE A1 paCLUMPEHNST BO3MOXHOCTM Pa3fMyHbIX OCHOB-
HbIx 6nokoB OUT (Hanpumep UHTepMechl LMGPOBbLIX CETEN CBA3M, LEHTParbHbLIN NPoLEeccop, NaTbl aganTepoB
W T. N.), NCMbITBIBAIOT, MO KpanHen Mepe, B O4HOM OCHOBHOM Brioke no BbIOOPY M3roTOBUTENS NeYaTHbIX MaT B
cbope.

OTO NO3BONSET rapaHTMPOBaTb COOTBETCTBME MeYaTHbIX MaT B COOpe XapakTepuUCTUKamM OCHOBHLIX Gro-
koB OUT, B kOTOpbIX NpeanonaraeTcd ycTaHoBUTb 3T NAaThl.

OcHoBHoM 6r10K AOIMKEH ObITb TUMNYHBIM 0O6PA3LIOM U3roTOBNSIEMOWV NPOOYKLIMN.

MevaTHblE MnaThl B cbope, NpeaHa3HaveHHble ans OUT knacca b, He A0mKHbI UCTBbITEIBATHCS B OCHOBHbIX
onokax, oTHocsawmxea k OUNT knacca A.

B aKkcnnyaTauuoHHbIX JOKYMEHTax Ha nevaTHble nnatbl B cOope AomKHbI ObITb MpUBeaeHbl CBeAEHUSA 00
OCHOBHBbIX O110Kax, B COCTaBe KOTOPbIX MCMbITbIBANMCH Mi1aThl, @ TAKKe CBEAEHNS, MO3BONSIOLLME NOMb30BaTENtO
naeHTUnLmpoBaTk OCHOBHbIE OOKK, B COCTaBe KOTOPbIX NevaTHble MiaTthl B coope OyayT COOTBETCTBOBATh Kilac-
cndpmkaumm OUT (kaTeropum obopynoBaHus, cooTBeTCTBYtOWero Hopmam MPIT knacca A unu B).

8.2.1 OnpegeneHue pa3mMeLleHuUs, Npu KoTopom ypoBHU UPTT sBNAOTCA MakCUManbHbIMU

B Hauyane ucnbiTaHWiA onpedenstoT YacToTy, Ha KoTopow HabntogatoTcs HanbonbLuve VIPTT no cpaBHEHMIO
¢ HopmoW. MigeHTudmkaLumio NpoBoasT Npyu 0ObIYHbBIX peXXMMax yHKUMOHMPpoBaHus MO 1 xapakTepHbIX Nosoxe-
HUSIX COeQUHMTENBHbIX Kabernen.

Onpegernenne 4acToT, Ha KoTopbix YpoBHU VIPTT aBnsTCa MakcMarnbHbIMM MO CPaBHEHUIO C HOPMOW,
NpoBOASAT n3mepeHem ypoBHer VIPT1 Ha psige OCHOBHbIX YacToT C TeM, YTODbl yOCTOBEPUTLCS B BbIOOpE Hanbo-
nee BepOSATHbIX YaCTOT, COOTBETCTBYOLLMX MakcumarbHbiM ypoBHAM WP, 1 B yCTaHOBNEHNM COOTBETCTBYHO-
LLIMX MOJIOXKEHWIN COEQNHUTENBHBIX Kabernen, pasMeLleHns u pexmmoB gyHKUMOHMpoBaHusa MO.

[ns npoBedeHunst Ha4YarnbHbIX UCMbITaHUIA 060pyAOBaHNE pas3MeLLialoT B COOTBETCTBUM C pucyHkamm 4—13.

OkoHyaTernbHble U3MepeHns KOHAYKTUBHbIX IPT1 npoBOAAT B COOTBETCTBMM C pa3genom 9, nsnyyaembix
WPIM — pasgenom 10.

8.3 PasmelueHue MO

PasmelueHre VO oTHOCUTENBHO MAACTVHBI 3a3eMIIEHUS JOIMKHO ObITh SKBUBaNeHTHbIM pa3mMelleHuto MO
B YCIOBMSX MPUMEHEHNS, T. €. HanonbHOe 060pyAOBaHNE pa3MeLLaloT Ha NNacTUHE 3a3eMITEHNS, HO M30NTMPOBaH-
HO OT Hee, HacTorbHOEe 0O0pPyAOBaHME pa3MeLLaloT Ha CTOMNE U3 HEMPOBOAALLEro MaTepuana.

ObopynoBaHue, NnpegHasHavyeHHoe Anst paboThbl B KAYECTBE HACTEHHOIO, JOJKHO UCMbITLIBATLCS KaK Ha-
ctonbHoe MO. lNMpn 3ToM opreHTaums 060pyaoBaHMs JOIMKHA COOTBETCTBOBATL pearlbHOMY MPUMEHEHMIO.

MO, cocTosiee 13 kombrHaLMm 060pya0BaHNS yKa3aHHbIX BbILLE TUMOB, JOMKHO ObITb pa3MeLLeHo B COOT-
BETCTBUM C pearbHbIMW yCIoBUSMU NpumeHeHus. ObopyaoBaHue, NpegHasHavYeHHOe Kak 4151 HarnosbHOro, Tak 1
HaCTONMbHOIo NPMMEHEHWNS!, OOIPKHO UCTBIThIBATLCS Kak HACTONMbHOE 060pyaoBaHUe, 3a UCKITFOYEHUEM CrTyyas,
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Korga TUMNoBbIM NPYMeHeHNeM 060pyA0BaHUSA SBMSIETCA HANOMbHOE; B 3TOM CIlydae ero NCMbITbIBAKOT KaK Ha-
MOmnbLHOE.

K KoHUaMm curHanbHbIx kabenen, coeanHeHHbix ¢ MO, HO He coeanHEHHbIX C Apyrumu Grokamu, 3KBuBa-
NEHTOM MosnHoro conpoTtuernennst cetn (ANCC) nnm noaknovaembiM 060pyaoBaHNEM, NPUCOEOMHSIIOT, MPU HEOO-
XOONMOCTU, Harpy3Ku1 ¢ COOTBETCTBYOLLUMU NOMHbLIMU CONPOTUBMNEHUAMMN.

Kabenu cBs13n nnv gpyrme coeguHeHnsi ¢ NogknovaemMbiM 060pya0BaHNEM, KOTOPOE HAaXOAUTCS BHE 30HbI
UCNbITaHWI, OMyCKaloT Ha MOJ1, a 3aTeM NPOKagbIBaloT K TOMy MECTy, rae oHu OyayT BbIxoguTb 3a npegensi
ucnblTaTeNbHOM NNOLLAAKM.

Mopgkntovyaemoe obopyaoBaHue yCTaHaBNMBAKOT B COOTBETCTBMM C 0ObIMHON NpakTukor. Ecnv npegnonara-
eTcs, YTo nogKrnodYaemoe 06opyaoBaHue OyaeT pacnonoXeHo Ha U3MepPUTENBLHON NMOLWaaKe, OHO JOJIKHO ObITb
pa3MeLLEHO B COOTBETCTBUM C YCIOBMAMM pa3meLLieHns MO (HanpyMep B YacTu pacCTOsIHWA OT NacTuHbl 3a3eM-
NeHuns, 3onauMM HamnonbHOro 060pPYAOBaHMSA OT MITACTVHBI 3a3EMIIEHUS], pa3MeLleHns kabenen nT. 4.).

MprnmedyaHune— TpeboBaHus K NnacTvHe 3a3eMreHns NPUMEHNTENBHO K U3MEPEHNAM KOHAYKTUBHBIX VPT]
npuBeaeHbl B 9.4, k uamepeHusam nsnydaemoix VIPI1 — B 10.4.4, a Takke K KOHKPETHOMY pPacMoSiOXXEHUO MpU UcnbiTa-
Husx — B 9.5 n10.5.

Ha pucyHkax 4—13 npuBegeHbl npumepbl pa3merteHns MO npu ncnbitaHusix. OgHako TpeboBaHus K pas-
MeLLEeHWIO, NpUBEeAEHHbIE B TEKCTE KOHKPETHOMO pa3fena HacTodLero cTaHaapTa, UMeT NpenMyLLecTBo.

8.3.1 Pa3melleHne HacTONbLHOro o6opyaoBaHus

MpumeHsitoT TpebosaHusa 8.3.

HacTtonbHoe 060pyaoBaHme pasMeLLaloT Ha CTOSe U3 HENPOBOASALLEro MaTepuarna. HomvHanbHble pasve-
pbl cTONa AOMKHbI 6bITb 1,5 - 1,0 M, ogHako MoryT 3aBuceTb OT pa3mepoB 1O B ropu3oHTarnbHOM MIOCKOCTHU.

Brnokun o6opygoBaHns, hopMUpyoLLME UCTIBITYEMYIO cucTemy (Bkntoyast MO, noagcoeamHeHHble nepude-
puiiHbIE YCTPOWMCTBA M NOAKIIoYaemMoe 060pyaoBaHWe) OSMKHbI ObITb pa3MeLLeHbl Tak, YUTOObl pacCTosHME MeXay
cocegHmMu Bnokamu 66110 0,1 M (cMm. pucyHok 4). Ecnv 6noku npn ncnonb3oBaHUM CTaBATCSH HEMOCPEACTBEHHO
Opyr Ha gpyra (HanpuMep MOHUTOP Ha NEePCOHanbHbIN KOMMBLIOTEP), TO NPU UCTILITAHUSIX OHU OOIMKHbI pasme-
waTtbCs TaK e M pacnonaratbCsl B 3agHen 4YacTu ctona (no3vuum nepudepuiiHbIX yCTponcTe 1 unm 2 Ha
pucyHke 4).

3apgHsag yacTte MO gomkHa BbITb COBMELLLEHA C 3aHEW CTOPOHOW CTOMa, eCnv 3TO NpPeAcTaBnseTcs BO3-
MOXHbIM SN ABNAETCH TUMUYHBIM 119 0ObIYHOIrO MpUMEHeHUs. B NpOTUBHOM Criyvae MOXeT BO3HUKHYTb HEODOXO-
OUMOCTb yBENUUUTL pasMepbl CTona. Ecnv aTo HEBO3MOXKHO, JOMOMNHUTENBHbIE 6rTOKM MOTYT ObITh pa3MeLLeHbl No
CTOpPOHaM CTOrMa, Kak NokasaHo Ha puUcyHke 4. Mo3numm 1 1 2 4omKHbI UICNONb30BaTbCA AN pasMeLleHus, no
KpanHen Mmepe, ABYyX AONOMHUTENbHBIX BMOKOB (CM. pUCyHOK 4). [pn HEOBX0AMMOCTU pa3MeLLEeHNs] JOMOSTHN-
TenbHo Gonee YeM AByx BIOKOB UX pa3meLLaloT Ha paccTtosHum 0,1 M gpyr oT gpyra (nosvumm 3, 4, 5), ecnu no
YCMNOBUSIM HOPMarTbHOTO NMPUMEHEHWSI OHW HE AOIMKHbI pacrnonararbes brvke.

Kabenu, ngywime ot 6rokoB, JOMKHbI CBUCATb €3aau cTona. Ecnuv kabenb HaxoanTcst Ha pacCTOSHUM MeHee
0,4 M OT ropu3oHTanbeHOM NACTUHbLI 3a3eMreHns (MN Nona), MULLHIOK ero YacTb YKNaabIiBaoT B LEHTPE B CBA3KY
OnuHown He 6onee 0,4 M Tak, YTOBbI 3Ta CBA3Ka HaxoAmnack Ha paccTosiHUMK He MeHee 0,4 M OT NNacTUHbI 3a3eM-
neHus. Kabenu Takmx yCTponCTB, Kak KraBuaTypbl, MbIUKX, MUKPOGOH U T. A., AOIDKHbI pa3MeLLaTbCs Kak npu
0BbIYHOM MPUMEHEHWN.

BHeLUHME UCTOYHMKN NUTaHNS pasMeLLaloT cregyowmm obpasom:

a) ecnu AnvHa ceTeBoro LUHypa BHELLHEro UCTOYHMKA NUTaHua npeBbiaeT 0,8 M, BHELLIHUA UCTOYHUK NUTa-
HWS pas3MeLLaloT Ha CTorne ¢ HOMUHarbHbIM paccTosiHuem 0,1 M OT OCHOBHOrO 6roKa;

0) ecnu AnNuHa CeTeBOro LLHYpa BHELLHEro MCTOYHMKA NUTaHnA He npeBbiwaeT 0,8 M, BHELLIHWIA UICTOYHUK
NUTaHUS pasMeLLatoT Had NNacTUHONM 3a3eMIeHns Tak, YTOObl CUMOBOW LUHYP OblSl ONyLUEH MO BEPTUKANM Ha
MOMHYO ANNHY;

B) €CNM BHELLHWI UCTOYHMK MUTaHNsi BMOHTMPOBAH B CETEBYHO BUITKY, €0 pa3MeLLialoT Ha cTone. [ins coegwn-
HEHWs1 UICTOYHMKA NUTAHWS C CEThIO UCMOSb3YIOT AOMNOMNHUTENbHBIN Kabenb. [lononHuTenbHbIN kKabenb Ans noa-
KNIOYEHUS! K SMNEeKTPUYECKOM CETU NPOKIaabIBalOT MO KpaTtyanemy nyTu.

Mpu pasmeLeHnn ceteBoro WwHypa mMexay MO n BHeWHUM NCTOYHUKOM MUTaHUSA Ha CTOMe OH JOKeH
pacnonaraTbCsi Tak e, Kak 1 ocTasnbHble kabenu, coeamHsiowmne kommnoHeHTtsl MO.

8.3.2 PaamelleHMe HanonbHOro o6opygoBaHuA

MpumensitoT TpeboBaHus 8.3.

MO pomkHO BbITb pasmeLLeHO Ha rOpU3OHTarbLHON NNacTUHE 3a3eMeHnsi B OpUeHTaLmMmn, COOTBETCTBYHOLLEN
HOpMaribHOMY MPUMEHEHUIO, HO OHO AOMMKHO ObITh OTAEMNEHO OT KOHTaKTa C MeTansioM NiacTuUHbI 3a3eMIieHns
OMnopoi U3 U30nupyroLLero Matepuana TonwmuHon 15 cm. Kabenu 4omkHbl 6bITb M30MMPOBaHbl OT rOPU3OHTaNbLHON
NNacTUHbI 3a3eMMNeHUs C UCMONb30BaHMEM OMNOpPbl U3 U30MNUPYLOLLEero MaTepmnana TonwmHon 15 cm. Ecnn ansa
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06opyaoBaHus HeobXxoaMMO creumnanbHoe 3a3eMITEHHOe COeAVHEHME, ero HEOOXOAMMO MPUKPENUTb K ropu-
30HTarbHOM NMacTUHE 3a3eMreHus.

CoeguHuTenbHble kabenu (Mexay briokamu, Bxoaswmmm B coctas MO, nnu mexay MO n nogkniodaemMsiv
obopydoBaHMeM) ONycKatoT K TOPU30OHTANbHOW MTacTUHE 3a3eMITIEHMS, HO U30NMPYIOT OT Hee. M3nuwHne yactm
kabernen yknagbiBaloT B CBA3KM B cepeauHe Kabenen anvHon He 6onee 0,4 M vnn cobuparoT KorbLaMmu.

Ecnu anvHa coeamHuntensHoro kabens HegoctaTtoyvHa Ans yKNaaky Ha ropu3oHTanbHyo NacTuHy 3a3em-
NeHns N OH HaxoauTCH OT Hee Ha paccTosiHuM MeHee 0,4 M, NULLHIO YacTb kabens yknagbiBaloT B CBA3KY B
LeHTpe kabens anvHown He 6ornee 0,4 M. CBA3KY pa3meLLaloT Tak, YTobbl OHa Haxoguack NMMbo Ha PpacCTOSHMM
0,4 M Haf, rop13oHTaNbHOW NNACTUHOW 3a3eMrieHns, MMbOo Ha BbICOTE BXoAa Kabensi Unm To4ky CoeauHEHNsT NMpU NX
pacnonoXeHnu Ha pacctossHun meHee 0,4 M OT MnacTUHbI 3a3eMneHus (CM. pucyHkn 8 n 11).

[nga obopynoBaHus ¢ BepTUKarbHbIMU CTOSIKaMM Kabens YMCro CTOSKOB AOMMKHO COOTBETCTBOBATL HOP-
ManbHOMY NPMMEHeEHMI0. ECnm CTOSK M3roToBMNeEH U3 HENPOBOASILLIEro MaTepuana, pacCTosHUE MeXay YacTsiMu
06opyaoBaHMs 1 bnxanwnm BepTUkanbHbIM kabenem AormkHO ObiTb He MeHee 0,2 M. Ecnn cTosik nsrotoBneH us
NpoBOASALLEro MaTtepuana, paccTossHue Mexay YactaMmm obopygoBaHus 1 CTOSIKOM AOSMKHO BbITb He MeHee 0,2 M.

8.3.3 PazmelyeHMe KOMOMHMPOBAHHOIO HACTONILHOIO U HaNONbLHOro o6opyaAoBaHUsA

MpumeHsitoT TpedoBaHus 8.3.1 1 8.3.2, a Takke cneayoLlme TpeboBaHus.

Ma3nuwHasa yacte coegnHuTENbHbIX Kabenen Mexay HacToNbHbIM 1 HanomnbHbIM 060py40BaHNEM AOIDKHA
ObITb YroXeHa B cBA3Ky AnunHon He 6onee 0,4 M. CBsA3ka JoMmkHa pa3MeLLaTbes Tak, YTobbl OHa Haxoaurnacs inbo
Ha pacctosHuu 0,4 M Haf ropu3oHTanbHOM NNacTUHOW 3a3eMrieHns, MMbo Ha BbICOTE BXoAda kabens nnm To4ku
COoeauHEHWs MPU NX PacroNoXeHUN Ha paccTosiHum MeHee 0,4 M OT FOp13oHTaNbHOM NNacTUHbI 3a3eMieHust (Cm.
PUCYHOK 9).

8.4 dyHKumoHuposaHue NO

Mopsipok dyHkUmoHupoBaHus MO gorxkeH 6biTe onpedeneH N3rotoBuTenemM ¢ y4eTom TUMNOBOro npume-
HeHnst OUT n obecneyenns makcumansHoro ypoBHst VIPT. BbiGpaHHbI Nopsiaok OYHKUVMOHUPOBAHUSA U ero
060CHOBaHWe JO0MKHbI ObIThb YKa3aHbl B MPOTOKOSE UCTbITaHUI. PekomeHayemble pexmMbl PyHKLMOHUPOBaHUSA
npu ucnbitTaHnsax OUT HEKOTOPbLIX BUAOB NpuBeaeHb! B NpUnoxxeHnun XK.

MO pomkHo yHKUMOHMPOBATL NPU HANPSXKEHUW 3NEKTPONUTaHNS, paBHOM HOMUHAMBLHOMY UK HaxoasiLue-
MyCsi B yCTaHOBIeHHbIX ans MO npegenax, v npu TMNOBOW Harpy3ke (MexaHU4YeCKon Unu anekTpuyeckon), aAns
kotopor MO 6bIno CKOHCTPyMpoBaHo. Mpu NcnbITaHUSX MPUMEHSIKOT, MO BO3MOXHOCTU, pearbHble Harpy3ku. Mpu
NCMONb30BaHNM MUTATOPA OH AOMKEH NPEeACTaBNSATh pearnbHyto Harpy3Kky B YacTU pagnoyacToTHbLIX U PyHKLMO-
HarbHbIX XapaKTEPUCTUK.

WcnbiTaTenbHble nporpaMMbl My Apyrue cpeactsa nposepku MO aomkHbl o6ecnevmBaTe UCTbITaHNS pas-
TNNYHBIX ANTIEMEHTOB CUCTEMBI TaK, UTOOLI ObiNM 06HapyxeHbI Bce VPT, cozgaBaemblie OUT. Hanprumep pexumel
DYHKLUMOHMPOBAHUS AUCKOBOAOB U FIEHTOMPOTSKHBIX YCTPONCTB KOMMBIOTEPHON CUCTEMBI MPU UCTIBITAHNSX JOMK-
Hbl BKMOYaTh B cebs1 cneaytoLLyto NocrnefoBaTeNbHOCTb: CUUTbIBaHME — 3anucb — CTUpaHWe 1 npegycmar-
pvBaTh agpecaumio K pasnnyHbIM ydactkam namatu. [pu ncnbiraHnax JOMMKHbI ObITb BbIMOSTHEHbI BCE BMABI MEXa-
HUYECKMX OENCTBUI, N YCTPONCTBA BM3yallbHOrO 0TOBpaeHst OIMKHbI (PyHKLUMOHMPOBATb B COOTBETCTBUM C
npunoxenvem XK, nyHkT XK.1.

8.4.1 MHorodyHKUMOHaNLHOe o6opyaoBaHue

MHorodyHKUMoHanbHoe 0b6opyaoBaHNe, Ha KOTOPOe OAHOBPEMEHHO PACMpPOCTPaHsTCA TpeboBaHMA pas-
NYHBIX Pa3genoB HAaCTOSLLIEro CTaHAapTa U/ unm apyrmx cTaHgapToB, yecTaHasnuBatoLwmx Hopmbel NPT (cwm. 3.7),
NCMbITBIBAIOT MPU BbIMONHEHWUWN KaXa0M (OYHKLMM B OTAENBHOCTU, €Cnn 3TO BO3MOXHO 6e3 Moaudukaumm obopy-
AOBaHus.

WcnbiTaHHoe Taknm 06pa3om 060pyaoBaHME CHUTAIOT NPOLLEALLINM UCTIBITAHUSA HAa COOTBETCTBUE, ECIIN OHO
NPV BbIMOSTHEHMM KaXKaoW OYHKLMM COOTBETCTBYET TPeO0OBaHMAM COOTBETCTBYIOLLMX Pa3fesyioB HACTOSLLEro
CTaHdapTa WU/ vunu gpyrux CtaHaapToB, ycTaHasnuaatoLwmx Hopmel APTT.

Hanpumep, nepcoHanbHbIn KOMMbIOTEP C PYHKUMEN NpUemMa paguoBeLLaTenbHbIX nepegay (nnaTton TioHe-
pa) UCMbITLIBAIOT C HEAKTUBMPOBAHHOW (DYHKLIMEN paguonpremMa B COOTBETCTBUM C TPEOOBaHMSIMU HACTOSILLLETO
cTaHgapTa, a 3aTeM — TOMbKO C akTUBUPOBaHHOW (DYHKLMEN pagmonprvemMa B COOTBETCTBUM C TpeboBaHUAMMN
FOCT P 51318.13 B cniyyae, ecnu obopyaoBaHne npu HopMarnbHbIX YCNOBUAX OYHKLMOHUPOBAHUSA CNOCOBHO
BbIMOSHATE KaXKAyH (PYHKLMIO B OTAEMNBbHOCTN.

[ns obopynoBaHusi, KOTOPOE HEBO3MOXHO MCMbITaTb NPY BbIMOSTHEHWUWN KaXXA0N PYHKLUN B OTAENBHOCTY,
WK B CIyYae, eCN BbIMOSNTHEHWE OTAENBHOM (PYHKLMM MOXKET MPUBECTU K HEBO3MOXHOCTM BbINOSHEHUS] OCHOBHOM
YHKUMA, UMK UCTIbITaHWS NMPY OA4HOBPEMEHHOM BLIMNOSMHEHWUW BCEX (PYHKLMI 0BecneymBatoT CoKpaLlleHme Bpeme-
HW M3MEPEHUI, CYMTAaIOT, YTO 0bopyaoBaHUE NPOLLUIIO UCTLITAHWSA Ha COOTBETCTBME, €CMNN OHO COOTBETCTBYET
TpeboBaHNsIM COOTBETCTBYHOLLMX pa3AesioB HAaCTOALEro cTaHgapTa n/unum OpyrMx CTaHaapToB, yCTaHaBNMBato-
Lwux HopMmbl PTT, npy ogHOBPEMEHHOM BbINOSTHEHUN GOYHKLWIA.
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Hanpumep, ecnu nepcoHanbHbIA KOMMLIOTEP € PyHKUMEN Npuema paguoseLLaTenbHbIX nepeaay He Croco-
©eH BbINOMNHATL PYHKLMIO paanonprMema He3aBMCMMO OT BbIMOSTHEHUS BbIYUCTIUTESNbHBIX (OYHKLMIA, NepPCOHanbHbIN
KOMMbIOTEP MOXET ObITb UCMbITaH Ha COOTBETCTBUE TpeboBaHMAM HacTosLwero ctangaptan FOCT P 51318.13npu
OHOBPEMEHHOM BbIMNOMHEHWUM OYHKLUIA BLIMUCNEHWS 1 paguonpuema.

Ecnun npu ucnbitaHnsax MHOrogyHKUMOHaNbLHOro 060pyA0BaHUS, BbIMOMHSAOLLETO HEKOTOPYHO (PyHKLMIO, Ha
COOTBETCTBME TPEOOBAHMAM KOHKPETHOIO CTaHAapTa HEOOXOAMMO BBECTU OrpaHUYEHs B OTHOLLIEHUM HEKOTOPbIX
NOPTOB NN YaCTOT U3MEPEHUIA, NPeaYCMOTPEHHbIE JaHHbIM CTaHOAPTOM, TO TaKue e OrpaHNYeHns AOMMKHbI ObITb
BBEeEHbI MPU UCMbITaHNSIX 060PYA0BaHUS, BINOMHSAOLLErO AaHHYH (OYHKLMIO, HA COOTBETCTBME TPEOOBaHMAM
Opyroro ctaHgapTa, yctaHasnuaatoLlero Hopmel APT1.

Hanpumep, npu UcCnbiTaHWMAX NEPCOHANbLHOIO KOMMBIOTEPA, BIMOSHSOLLEro oyHKLMIO Npruema paguoBeLLia-
TenbHbIX Nepeaay, Ha CooTBETCTBUE TpeboBaHMAM HaCTOSILLEro cTaHaapTa, JonyckaeTcs He yuuTbiBaTtsb VIPTT,
co3gaBaeMble reTepoauHOM Ha OCHOBHOW YacTOTe M YacToTax rapMOHUK. AHTEHHbIV MOPT 060pyaoBaHus npu
OaHHbIX UCTIbITAHMAX JOIPKEH ObITh HArpy>keH Ha PE3NCTUBHBIN HEN3ITY4aOLLNA SKBMBASIEHT aHTEHHbI, CONPOTMB-
NeHme KOTOPOro COOTBETCTBYET HOMUHASBHOMY MOMHOMY CONPOTMBEHMIO aHTeHHOro nopTa (cM. FOCTP 51318.13,
nyHkm 5.7.3).

MpumeyaHue— WP, co3paBaemble retepoamMHoM, MoryT 6biTe oTaeneHsl ot NPT, cozaaBaembix apyrumm
NUCTOYHUKaMKn, nNpn N3MeHeHUn 4acTtoTbl HaCTpOVIKM KaHana npuema.

[JonyckaeTca He NPOBOAUTE U3MEPEHUS:

- HanpsbkeHust IPTT Ha ceTeBbIx 3axknmax no NOCT P 51318.13, ecnn MO cooTBeTCTBYET HOPMaM KOHAYK-
TUBHbIX PI1 Ha ceTeBbIX 3aXXMMax, yCTaHOBMEHHbIM B HACTOSILLEM CTaHOapTE;

- moLuHoctn MPT1 no FOCT P 51318.13, ecnin YO cooTBeTCTBYET HOpMaM manyyaembix MPTT, ycTaHOBEH-
HbIM B HacTosILLLeM CTaHAapTe;

- HanpsbkeHHocTw nonst UPT no FTOCT P 51318.13, ecnun IO cooTBeTCTBYET HOpMaM manyvaembix VPT1,
YCTaHOBMEHHbIM B HACTOSALLEM CTaHAapTe.

9 MeTtoa usmepeHusi KoHAYKTMBHbIX UPI Ha ceTeBbIX 3aXXuMax U nopTtax CBA3U

9.1 UamepuTenbHble [EeTEeKTOPbI

MamepeHns npoBogdAT ¢ noMoLLbo nameputenen NPT ¢ KBasnnukoBbIM AETEKTOPOM 1 AETEKTOPOM CPELAHNX
3Ha4eHun, Kak ycTaHoBreHo B 9.2. Oba geTeKkropa MOryT NpUMeHATLCS B ogHOM nsmeputene UPTT; namepexmns
MOTyT MPOBOAUTLCH C UCMOSTb30BaHNEM KBa3UMMKOBOrO AeTekTopa SMbo AeTeKTopa CpeqHNX 3HAYEHNI.

MpumeyaHne — PekomeHayeTca NpoBOAWUTb U3MepeHus KoHAYKTMBHbLIX VNPT B akpaHMpoBaHHOM nomelle-
HUN.

[nsa ymeHbLUeHNs BpeMeHU UcnblTaHnin BMecTo nameputens NP ¢ aeTekTopom cpeaHnx 3Ha4YeHUN unu
KBa3MMNMKOBbIM AETEKTOPOM AOMNYCKAETCA NPUMeEHSATb nameputens VIPIM ¢ nukoBbIM AeTEKTOPOM. B cnopHbIx cny-
Yasx npu ucnbitaHuax OUT Ha cCOOTBETCTBUE HOPMaM 4J1 KBa3UMMKOBbBIX 3HAYEHWI OTAAKT NPEUMYLLIECTBO U3-
mMepuTento MIPT1 ¢ KBa3unMKOBLIM ETEKTOPOM, @ NMPW UCMbITaHUSIX HA COOTBETCTBME HOPMaM Arsi CPEAHUX 3HaYe-
HUNn — nameputento VIPTT ¢ 4eTekTopoM cpegHux 3HauyeHur (CM. npunoxeHue b).

9.2 Uameputenu UPIN

UamepuTtens VPT c kBa3nnukoBbIM ETEKTOPOM JOMMKEH COOTBETCTBOBATb TPEOOBAHMSAM, YCTAHOBIIEHHBIM
B[4]7), pasgen 4. Nameputens NPl ¢ aeTekTopoM cpeaHnx 3Ha4YeHuin A0MKEH COOTBETCTBOBaTL TpeboBaHUSM,
ycTaHoBneHHbIM B [4]7), pazgen 6. LUnpurHa nonockl nponyckaHus Ha ypoeHe 6 ab nameputens Pl ¢ getekro-
pPOM CpeaHUX 3HAYEHUI OOMKHa COOTBETCTBOBATbL TPEOOBaHMSAM, yCTaHOBNEHHbIM B [4]7), pasgen 4.

9.3 OKkBMBanNeHT ceTU 3NEKTPONUTaHUA

OkBuBaneHT cetv anekTponuTaHua (3C) Heobxoanm ansi obecrneyeHns KOHKPETHOrO 3Ha4yeHWs MOJTHOro
COMPOTUBIMEHNS] HA BbICOKMX YacTOTaxX B TOYKE M3MEPEHWU Ha BUIKE CETEBOIO LLHYpa, a Takke pa3ssasku MO
OT MOMEX B CETU MUTaHWSI.

McnonbaytoT OC ¢ HOMUHanbHbIM NOMNHbIM conpoTuerieHneM 50 Om / 50 MkIH nnm 50 Om / 50 MkTH + 5 Om
B COOTBETCTBUM C TpeboBaHmamN [5]2), nyHKT 4.3.

) HayuoHaneHbili cmaHOapm Ha OCHO8e npuMeHeHuUs MexdyHapodHozo cmaHdapma CUCIIP 16-1-1 [4] Haxo-
dumcs Ha paspabomke. [Jo egedeHusi ykasaHHO20 HaUyUOHa/lbHO20 cmaHdapma & delicmeue Qornyckaemcs npu ycma-
HoeneHuu mpeboesaHuli k usmepumernto MPIM npumernsams TOCT P 51319.

2) HayuoHanbHblil cmaHdapm Ha OCHoge npuMeHeHuUs MexdyHapodHoz2o cmaHdapma CUCIIP 16-1-2 [5] Haxo-
dumcs Ha paspabomke. [Jo egedeHusi ykazaHHO20 HaUyUOHa/lbHO20 cmaHdapma & delicmaue Qornyckaemcs npu ycma-
HoeneHuu mpebosaruli k AC npumeHsmb FTOCT P 51319.
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NamepeHmne koHayKTMBHbIX VIPT1 NpoBOAAT Mexay 3axkMMoM dhasHOro NpoBoAda U 3TaNoHHbIM 3a3eMITEHNEM
N3MEPUTENBHOM CXEMbI (3aXXMMOM «3eMIIsi» 3KBMBaANeHTa CETU) U MEXAY 3aXXMMOM HeNTpanbHOro Nnpoeoaa u
3TanoHHbIM 3a3emneHneM. Oba M3MepeHHbIX 3Ha4YEeHUs AOMMKHLI COOTBETCTBOBaTL HopMmam VPTT.

lMpoBeneHne N3MepPEHUN Ha HEKOTOPLIX YaCcTOTaxX MOXET 0Ka3aTbCsl HEBO3MOXHbBIM M3-32 KOHOYKTUBHbIX
NMOCTOPOHHUX NMOMEX, CO34aBaeMbIX Paano4acTOTHbIMU 3NIEKTPOMAarHUTHBIMM NMOMSIMU MECTHbIX paauoBeLLaTenb-
HbIX NepeaaTynKoB. B aToM crniyyae mexay 3KBUBaNEeHTOM CETU 1 CETbIO 3NIEKTPONUTaHNS YCTaHABMBAKOT A0MOJST-
HUTENbHbIN BbICOKOYACTOTHBIN OUIBTP UM USMEPEHUS NPOBOASAT B 3KPaHUPOBAHHOM MOMeELLEHNW. [JononHUTenb-
HbIlA BbICOKOYACTOTHbI OUITLTP AOIMPKEH UMETb METaNNIMYECKUA 3KpaH, HanpsiMyto COEANHEHHbIA C 3TaNIOHHbIM
3a3eMJieHNEM U3MEPUTENBHONM CUCTEMBI. TpeboBaHMsI K MOSTHOMY COMPOTMBIIEHUIO 3KBUBANEHTa CETU Ha YacToTe
N3MepEeHNIA OIMKHbI BbINOMHATHCS NPY NOAKITFOYEHHOM AOMOMHUTENBHOM BbICOKOYACTOTHOM dounbTpe.

9.4 NnacTrHa 3a3emneHus

BepTukanbHas unu ropusoHTanbHasa nracTvHa 3a3eMreHust OMKHa BbICTYNaThb, MO KparHen mepe, Ha
0,5 m 3a koHTYpbl IO 1 MMeTb MUHUMarbHbIE pa3mMepbl 2 - 2 M.

3axum «3emnisy sKBMBarieHTa CETU 1 3KBMBAreHTa NosiHoro conpoTtuenennst cetn (AMNCC) nogkntovaroT K
nnacTnHe 3a3eMIieHnsi C MOMOLLbHO MPOBOAHUKA MUHMMAabHOM BO3MOXHOW ANVHbI.

9.5 PasmeweHne MO

9.5.1 Obwme cBepeHUnA

Kabenb nutaHns MO gormkeH cCoeamHaTbCs ¢ akBMBaneHTom cetn. Ecnn MO npeacraensiet cobow cuctemy,
COCTOSILLIYIO N3 HECKONbKNX obpasuoB OUNT ¢ ogHUM M HECKOSLKMMM OCHOBHbBIMK Briokamu, npuyemM Kaxkgoe
OUT nmeeT oTaenbHbIN Kabenb, TOUKY MNOAKITYEHMS SKBMBAIIEHTa CETU ONPEAENsIoT, MPUMEHSS cnegyroLmne
TpeboBaHus:

a) KaXxkabl kabenb NUTaHWs, 3aKaHYMBaOLLNACA BWUIKOW CTaHOAPTHOM KOHCTPYKLMMW, MUCMbLITLIBAKOT OT-
OenbHo;

0) kabenu NUTaHUS NN 3aXXKMMbl, KOTOPbIE B COOTBETCTBMM C TEXHUYECKUMM AoKyMeHTamn Ha MO He onpe-
AeneHbl AN NOAKITHYEeHNS Yepe3 OCHOBHOW G0K, UCTbITLIBAIOT OTAENLHO;

B) Kabenn nMuTaHUs W 3aXXMMbl, KOTOPbIE B COOTBETCTBUMN C TEXHUYECKUMN OKYMEHTAMUN U3rOTOBUTENS
onpegeneHbl AN NOAKIMIOYEHUS K OCHOBHOMY GrOKY unu gpyroMmy nutaroeMy o6opyaoBaHuto, MOAKITHOYa0T
K yKa3zaHHOMY OCHOBHOMY B10Ky U nuTaroemMmy 000pyaoBaHnio. 3aXuMbl UM Kabernu nuTaHns OCHOBHOTO
Gnoka nnm nuTaroLero 00opyaoBaHUS NOAKIHOYAOT K SKBUBASIEHTY CETU M MPOBOAAT UCMbITAHUS;

r) ecriv B COOTBETCTBUM C TEXHUYECKUMIN JokyMeHTamy Ha VIO npegyCcMOTPEHO cneumanbHoe arekTpuyec-
KOe coenHeHne, HeobXoaNMble TEXHMYECKME CPEACTBA A5 €0 OCYLLECTBINEHUS NPU UCTIbITAHNSX OOJPKHbI MO-
CTaBNATLCHA U3rOTOBUTENEM.

Ecnun OC ycTaHaBnmMBaoT Ha MOBEPXHOCTM NMNACTUHBLI 3a3eMITEHS], ero pa3MeLlaroT Ha pacctosiHum 0,8 M oT
rpaHuupbl O 1 NpukpennsatoT K NacTuHe 3a3eMIieHnst. Yka3aHHOe pacCTOsIHME ONpeaensoT Mexay onmkanium-
Mun Todkamu AC n NO. OcTtanbHble 6rokn MO n nogknodaemoe obopygoBaHMe AOSMKHbI HAXOOUTBCA Ha
paccTosiHum He meHee 0,8 m oT 3C.

[ns OC, koTopble MOryT ObITb YCTAHOBIEHbI MO, MIIACTUHOM 3a3eMIeHust, kKabenb NMMTaHus NoaKnoYaoT
nnbo HenocpeacTBEHHO k OC, NnbO K po3eTKe YANMHUTENS, YCTaHaBITMBAEMOW Ha NNacTUHE 3a3eMIIeHnsl, coeau-
HeHHon ¢ JC. NMpu nogxntoveHnn ceTeBbIX kabenenm HenocpeaCTBEHHO K 3KBMBAIIEHTaM CETU, PacnoNOXXEHHbIM
noA NnacTMHON 3a3eMreHunsi, Heobxoammo cobntogats pacctosHue 0,8 M mexay onwkaniwen Toukon MO n Tou-
KoW, roe ceTeBow kabenb NpoxoamuT Yepesa NacTuHy 3a3eMreHnsi, He3aBMCcMMO OT pacnonoxeHus 9C. Ecnu uc-
nonb3yeTcs po3eTka yanMHUTENs, nogknoveHHas k 9C, TpeboBaHus K NoriHoMy conpoTuBneHnto OC JOMKHbI
ObITb BbIMOMHEHLI NMPW HANMMYUKM PO3ETKN YONMHUTENS. PaccTosHme mexay brnvkanwen Todukon MO u Toukon, roe
ceTeBOW Kaberb NoAKYaeTcsa K po3eTke YASIMHUTENS], AOMMKHO ObiTb 0,8 M.

Ecnu anvnHa ceTeBbIx Kabenen, NocTaBnsieMbIX U3roTOBUTENEM, MPeBbIWAET 1 M, UX NMULWHNE YacTu ykna-
ObIBalOT B CBSA3KY B LIEHTpe AfiMHom He 6onee 0,4 M Tak, YTobObl ANMHa kabernen 6bina 1 M. Ecnn ns-3a pmsmdec-
KNX orpaHuveHnin npu pasmeweHnn MO gnvHa kabenst 1 M He MoXeT ObITb obecneveHa, HeoOXoauMOo, YToObI
AnvHa kabensi 6bina NpMbnuanTenbHo 1 M. ECrin xapakTepucTukm kabens He yCcTaHoBIEHbI U kabernb He NocTaB-
neH narotosutenem, MO n 3C coeaunHsaoT kabenem anuHom 1 m.

Kabenu anekrponutanms Bcex ocTanbHbIX ycTponcTB MO coeguHstoT co BTopbiM OC, KOTOPbIN NPUKPENSoT
K MNacTuUHe 3a3eMITEHNS] aHalorM4YHO 3KBUBANEHTY CETU AN UCMbITyeMoro obopyaoBaHus. [1ns coeagnHeHns He-
CKOINbKMX kabernewn anekrponutanms ¢ AC MOXXHO NCMONb30BaTh Pa3BETBUTESb C HECKOSbKUMM PO3ETOYHBIMM MHE3-
AamMun, Npy 3TOM AOIKHbI ObITh BbINOMHEHbLI TPEOOBaHUS K HOMMHANbHOMY NorHoMY conpoTuerennto 3C (cm. 9.3).
[onyckaeTcs Takke UCrnonb3oBaTb AOMNONHUTENbHbIE OC; B 3TOM Crny4dae paccTosHMe Mexay NodbiM 3KBMBa-
TNEHTOM CETM 1 NOObIM YCTPOMCTBOM AOIMHKHO ObITh HE MeHee 0,8 M.
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Mpun namepeHun koHOYKTMBHBIX VP Ha ceTeBbIX 3aXkumax BCe CUrHarbHblE MOPThI CBA3W U MOPTbI CBA3U
OOIMKHbI ObITb HArpyXeHbl UCMONb30BaHMEM NOAKI0YAEMOro 060pyA0BaHNS U NPEACTaBUTENbHbLIX HAarpy3oK.

Ecnu Bo Bpems n3amepeHnsi KOHOYKTUBHBIX MOMEX Ha CETEBbIX 3aXK1MMaXx 3KBUBASIEHT MOSTHOrO CONpoTUBe-
Hus cetn (AMNCC) coeguHeH ¢ NOPTOM CBA3M, MOPT uamepennsa Hanpsikennsa AMNCC gormkeH ObiTb HArpy>eH
conpoTuenexHnem 50 Om. 3aTtyxaHue npogonbHoro nepexoga (3M1M) (cm. 3.72) gaHHoro AMNCC gomkHO cooT-
BETCTBOBATb KaTeropum TerIeKOMMYHUKALMOHHOM CETU, K KOTOPOW nogkntodaeTcs nopt cBsa3um OUT (Hanpumep
KabernbHOWM ceTu kaTteropum 5).

OlNCC, ucnonb3yemble Npv NPOBEAEHUN NU3MEPEHUI Ha NOPTax CBA3W, AOIDKHbI HAXOAUTBLCS Ha PaccTost-
Hun 0,8 m oT rpanuubl MO 1 nprukpennaTbes K MnacTuHe 3asemnenns. dpyrue 6noku, Bxogsawme B coctas M0,
OOIMKHbI HAX0ANTbLCA Ha paccTosiHum He meHee 0,8 m oT AIMCC.

MpoBoa 3azemneHust (ecrm oH Heobxoaum anst obecneveHns 6e3o0nacHOCTM) COEAMHSIIOT C 3aXKMMOM «3eM-
ns» 3C, ecnu MHoe He YyCTaHOBIIEHO N3rOTOBUTENEM, W €ro AnvHa A0SPKHA ObITb paBHa ANMHE Kabens nuTaHus.
lMpoBopg 3a3emrieHns pa3MeLLatoT napanfenbHO CeTEBOMY Kabernto Ha paccTosiHUM OT Hero He 6onee 0,1 m.

Opyrve 3asemnsiome NpoBOOHNKN (Hanpumep npumeHsiemble s obecneveHns OMC), KoTopble B COOT-
BETCTBUW C TEXHNYECKUMW OOKYMEHTAMUN U3roTOBUTENS OOIMKHbBI MOAKII0YATECS K TOMY XKe 3aXMMY, YTO 1 NpoBO4,
3aLLMTHOrO 3a3eMrieHns, MOAKMYaT Takke K 3axnmy «3emnsa» 3C.

B cnopHbIX criydasx McnbITaHWst 4OIMKHbI ObITe NPOBEAEHbI Tak, Kak OHW NMPOBOAWMCH NepBOHAaYarbHO.

9.5.2 Pa3meLyeHue HacTONIbHOro o6opyaoBaHuaA

MpumeHsitoTca TpeboBaHus, ycTaHoBIeHHble B 8.3.1 1 9.5.1.

Mpu ncnbITaHMAX HacTONbLHOIrO 060PYAOBAHUA MPUMEHSAIOT ABa arnbTepHATUBHbBIX BApuaHTa pa3MeLLeHus:

BapuaHT 1 — ¢ Mcnonb3oBaHMeM BepTMKanbHOW NNacTuHbl 3a3emneHus. IO pacnonaratoT Ha cTone u3
HenpoBoasLlero MaTepuana sbicoton 0,8 M Haf, ropn3oHTanbHOM NacTUHOW 3a3eMneHus, Ha pacctoaHumn 0,4 m
OT BEPTMKaIbHOW NNacTuHbI 3a3eMieHns. BepTukanbHyro NnacTuHy 3a3eMreHnsi CoOeaunHSIOT C TOPU3OHTaNbHOM
nnacTuHom 3asemriennst. Vicnonbayembie npu ucnbitTaHnsx AC n AMNCC moryT ObiTb coeauHeHbI NGO C ropU3oH-
TarnbHOW NNacTUHON 3a3emrieHuns (cnocod a), NMbo ¢ BepTMKarbHOM NNacTMHOW 3a3eMnieHunst (cnocob 6). Mpume-
pbl pa3melleHnss obopynoBaHns NpuBeaeHbl Ha pucyHke 5 (cnocob a) n Ha pucyHke 6 (cnocob 6).

BapuaHT 2 — ¢ ucnonb3oBaHWEM ropMU30OHTasbHOM NNAacTVHbI 3a3eMneHus (Hanpumep Ha OTKPbITOM U3Mepu-
TENbHOW NIIoLLaaKe U B 3KPaHUPOBaHHOM nomeLleHumn). IO pacnonararoT Ha CTose N3 HEMPOBOASILLEro maTte-
pvana Ha BbicoTe 0,4 M Haf ropuM3oHTasnbHOM NNAacTUHOM 3a3emnenus. lNprmMep pa3MeLLeHns NpUuBeaeH Ha PUCYH-
Ke 7.

B BapuaHTax 1 1 2 MO gomkHo pacnonaraTbCsa Ha paccTosiHumn He MeHee 0,8 M oT Ntobon MeTannmMyeckomn
NMOBEPXHOCTU, KOTOpas He ABnsieTcs YacTblo MO unu nogkntoyaemoro o6opyaoBaHus.

Vcnonb3ayembiv Npy nsMepeH1six BapuaHT pasmeLLeHnst 060pyaoBaHus AOIPKeH ObITb OTpaXKeH B NPOTOKOIe
UCMbITaHWUN.

[ononHUTENBHO NpU NCNbITAHWAX AOIPKHbBI ObIThb BbINOMHEHbI CNEAYLLME YCITOBUS:

- PV UCMNbITaHUSIX HACTONBHOIO 06OPYA0BAHMS 3KBMBANIEHTBI CETU MOTYT ObITh pa3MeLLieHbl COOKy cTorna C
TeMm, 4Tobbl 06ecneunTs pacctosiHne 0,8 m mexagy MO n 3C;

- CUrHarnbHble Kabenu JOMKHbI ObITb PACMONIOXKEHbI MO BCEN WX ANMHE Ha paccTossHMM 0,4 M OT MacTUHBI
3a3eMI1EHUS C UCMONb30BaHNEM, MPU HEOOXOOUMOCTU, NOAAEPKUBAIOLLMX CTPYKTYP N3 HEMPOBOASLLIErO MaTe-
pviana.

Kpome Toro, npu pasmeLLeHmn obopyaoBaHusi No BapuaHTy 2, ecnv MHTepdericHble kabeny cBncatoT c3agu
CTONa, UX JIULLHIO YacTb YKIagblBaloT B CBA3KY ANIMHOM He 6ornee 0,4 M Tak, YToObl CBA3Ka Haxogwnack Ha
cTore.

Mpumepbl pasmMeLLieHNsi HAaCTONBHOTO 060PYAOBaHUA NPUBEAEHbI HA PUCYHKaxX 4—7.

9.5.3 Pa3melleHMe HanonbHOro o6opypnoBaHus

MpumeHsitOT TpeboBaHus, ycTaHoBneHHble B 8.3.219.5.1.

Mpumepbl pa3meLLeHnst HanonbHOro o6opyaoBaHMs NpMBEAEHbI HA PUCYHKax 8 n 12.

9.5.4 Pa3melueHrMe KOMOMHUPOBAHHOrO (HanofbHOro U HACTONbLHOro) 060pyAoBaHUsA

HactonbHoe MO pasmelatoT B cooTBeTCTBUM € 9.5.2, HanonbHoe — 9.5.3.

Mpumepbl pasmeLLeHnss KOMBMHMPOBaAHHOIO 0O0PYAOBaHUSA NPUBEAEHbI Ha pucyHkax 9 n 13.

9.6 UamepeHunsa UPI Ha nopTax cBA3U

Llenbto ucnbitaHuin SBRSeTCA M3aMepeHne 06LLEro HECUMMETPUYHOMO HaMPSPKEHUS U 0OLLLEro HECUMMETPUY-
Horo Toka WPl Ha noptax cessu MO. MNMonesHbii curHan MoXXeT BHOCUTb BKNad B YPOBHU OBLLIMX HECUMMETPUY-
HbIX HanpskeHui 1 TokoB NPT, NPT Ha nopTax cesasu OUT, cosgaBaemMble NONe3HbIM CUrHANoM, crieayeT KOHT-
pOnMpOBaTh Ha CTaaAnn NPOEKTUPOBaHNS TEXHOMOMMN MHTepdenca (cm. npuroxenve ).
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9.6.1 MeToabl UCNbITaHUA ANSA NOATBEPXKOEHUSI COOTBETCTBUA

WcnbitaHus npoBogAT Ha nopTax cBs3u ¢ ncnornb3oBaHnem AINCC ¢ 3aTyxaHneM NpogonbLHOro npeobpaso-
BaHus (3I1I1), yctaHoBNEHHbIM B 9.6.2. MI3rotoBMTENb AOIMKEH NOKa3aTh, YTO NocTaBnsieMoe obopyaoBaHMe CooT-
BeTcTByeT Hopmam WP, npuBegeHHbIM B Tabnnuax 3 unu 4, npu ncnonb3osaHun OINCC, cooTBETCTBYHOLLErO
KaTeropum kabenew, NpegyCMOTPEHHON TEXHUYECKMMU AOKyMeHTamu Ha OUT.

B cnopHbIx cnyvasx npeanodTeHne Ansa BCex NOPTOB OTAAT METOAY M3MepeHuin B cooTBeTcTBum ¢ 9.6.2 ¢
ncrone3osaHuem 3NCC.

9.6.2 DKBUBANEHT NOJIHOIO COMPOTUBIIEHUSA CETU

HanpspkeHue ceTun anekTponutaHns nogaetcst Ha MO vepes OC, npuMeHsieMbIN NPy U3MEPEHUN KOHAYKTUB-
HbIX MIPIT Ha ceTeBbIX 3axKMMax B COOTBETCTBUM C 9.3.

N3mepeHune obLLero HeCUMMETPUYHOIO HanNPsXKeHNst NN cunbl 0bLLero HecummeTpudHoro Toka UPTT Ha
nopTax CBA3U Ansi HE3KPaHMPOBAHHBIX CUMMETPUYHBIX Nap NPOBOAAT NMPY NOAKIKYeHUU nopTta cBs3n k OMNCC
¢ nomoLbio kabens. SMNCC gormkeH NpeacTaensaTe cobon obLuee HeCMMMETPUYHOE MONHOE CONPOTUBEHNE 060-
pydoBaHus, nogkmnoyeHHoro k MO, co ctopoHbl nopTa cBsa3un. AMNCC gomkeH obecneyunts HopMarnbHOe OYHKLMO-
HupoBaHue MO npu nogxnoyeHun niodoro obopyaoBaHus v Harpy3ku, Heobxogunmon ans npoesepku V0.

CospaHue OINCC, npurogHoro Anst NPUMEHEHUs C pa3nUYHbIMU NOPTaMM1 CBA3W, He NpeacTaBnsieTcs BO3-
MO>HbIM, TaK KaK €ro KOHCTPYKLIMS 3aBUCUT OT XapaKTePUCTMK UCTIbITyEMOro nopTa cBsA3u. [py oTcyTcTBMM ANS
3KpaHMPOBAHHbLIX N HECUMMETpPUYHbLIX Kabenen nogxoasawmx SNCC gonyckaeTcs CoeAMHeHWe Takmux kabenew
HernocpeAcTBEHHO C NOAKMo4YaeMbiM 060pyAOBaHMEM UMW MMUTATOPOM. B npoTokone umcnbITaHni SOIKHbI
ObITb NpUBEAEHbI CBEAEHMS O peanbHOW Harpyske, B TOM YUCTe U3MepEeHHbIe 3HaYeHNsi 0bLLLEero HECUMMETPUYHO-
ro NofiHoro conpoTmeneHus. B niobom cnyvae MO gomkHO COOTBETCTBOBaTL HOpMaM, NpuBeaeHHbIM B Tabnu-
uax 3 un4.

Mpun Mcnonb3oBaHUM TOKOCBEMHMKA A0MKHa ObITb 0becneyeHa BO3MOXHOCTb n3MepeHuii 6e3 otcoeanHe-
HWs Kaberns oT MecT ero NoAKIMtoYeHMS. TOKOCBEMHUK OMKEH UMETb OAHOPOAHYO YAaCTOTHYHO XapaKTEPUCTUKY
6e3 pe30HaHCOoB ¥ (PYHKLIMOHUPOBaTL 6e3 HaChILLEeHUs1 NEPBUYHON OBMOTKM paboymm TOKOM.

TOKOCBHEMHMK (ECINM OH UCMOJL3YETCS) yCTaHABNMBAIKOT Ha kabene Ha paccTosHum 0,1 m oT AINCC. BHocu-
MOe MOJTHOE COMPOTUBIIEHMNE TOKOChEMHMKA JOIMKHO ObITh HE 6onee 1 OM B cOOTBETCTBUM C [5], NyHKT 5.1.

OlNCC (kannbpoBaHHbIN C y4ETOM afanTepoB, HEOH6X0AMMbIX Ans ero noaknoveHns Kk MO n Bcnomoratens-
HOMY 000pYA0BaHMIO) OIMKEH UMETb CIeAyoLLNE XapaKTEPUCTUKA:

a) Moaynb BXOAHOro 0bLero HeCMMMETPUYHOIO MOMHOIo CONMPOTUBMEHMS B nonoce YactoT oT 0,15 oo
30 MI'y, gormkeH ObITb paBeH (150 + 20) Owm, daszosbit yron 0° +20°;

6) AMNCC pomkeH obecneyvnBaTb AOCTAaTOUHYIO pa3Basky oT NPT, cosaaBaemMbix nogkniovaemMbiM 0bopy-
OOBaHMEM UNW Harpy3Kow, NOAKITFOYEHHBIMM K UCTIBITYEMOMY MOPTY CBA3N. 3aTyxaHne 00LLMX HECUMMETPUYHBIX
HanpsbkeHun 1 TokoB VIPT, co3gaBaemMbix nogkrtodaembiM 060pyaoBaHNEM (Harpy3Kon), 4OMKHO ObITb TakvM,
4TOObl U3MEpPEHHbIN YPOBEHb YKa3aHHbIX nomex Obin He meHee 4yeM Ha 10 ob HWxe CcooTBETCTBYHOLLEN
Hopmbl PTT.

PekomeHayeMble 3Ha4YeHUs pa3BaA3Kkn JOIMKHbI ObliTh:

- B nonoce vactot 0,15 —1,5 MI'y — ot 35 go 55 ab npn nnHeHOM BO3pacTaHum € IorapudMoM YacToTbl;

- B nonoce 4yactot o1 1,5 — 30 MI'y,— Gonee 55 ob.

MpwumedaHwne—Tloa passsskon NnoHUMaeTcsa ocrnabneHue UPT, cosgaBaembix nogknioyaemosiMm obopynoBa-
HuewMm, nosasnstowmxcs Ha nopte AMNCC ans noaknodeHusa NO.

B) ana 3lNCC gomxHo 6bITb YCTaHOBIEHO 3aTyxaHue npogornsHoro nepexoda (3M10):

1) ana 3MNCC, ncnonb3ayemblx Npu U3MepeHUsIX Ha nopTax, NpeAHasHavYeHHbIX 4518 NOAKMIOYEHUS K HE3K-
paHUPOBaHHBLIM CUMMETPUYHLIM Napam kabenen kateropun 6 (unu nydwe) sHadenve 3M1MM, ab, B 3aBucnmo-
cTn otyactoTbl f, MI'U, BEIYMCASIOT NO dopmyne

3MMN=75-101g [1+ (é)z] (3)

Oonyctumble oTknoHeHusi 3HaveHus 3M11 gormkHbl 6b1Te £ 3 46 ana f<2Mly m1 —-3ab / +6 06 —
ana f ot 2p0o 30 MIu;

2) ana 3lCC, ncnonb3dyembix NPy U3IMEPEHUSX Ha NopTax, NpegHasHaYeHHbIX AN NOOKMIOYEHUS K HE3K-
paHMpoBaHHbLIM CUMMETPUYHBIM Napam kabenen kateropun 5 (Mnu nydwe) sHavenve 3M1M1, 4B, B 3aBMCMMOCTK
oT YactoTsl f, MU, BbMMCAAIOT N0 hopMyne

3MMN=65-101g [1+(§)Z]- (4)
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Honyctumble oTKNoHeHust 3HaveHust MM gomkHbl ObiTb 3 abonsa f<2Mly v -3 b/ +4,5 06—
ana f ot 2 po 30 MIu;

3) ansa ArNCC, ncnonb3yeMbix Npy UIMEPEHUSAX Ha NOPTaX, NpegHa3HAYeHHbIX IS NOAKIIOYEHUS K HESK-
paHMpOBaHHLIM CMMMETPUYHBIM Napam kabenewn kateropum 3 (Mnm nydwe) 3Hadvenne 3M1M1, ab, B3aBucumocTn
oT vacTtoTbl f, My, BblMMCAAKT MO hopmyrne

3MN=55-101g [1+(§)2]. (5)

JonycTumble oTknoHeHust 3HaveHus 3M1M coctasnstoT + 3 ab.

MpnmevyaHuns

1 MNMpuBeneHHble B HacTosiLeM pasfene TpeboBaHWsA K 3Ha4YeHWsM 3aTyxaHus npogonebHoro nepexoga JMCC B
3aBMCUMMOCTM OT YacTOTbl COOTBETCTBYIOT TpeboBaHuaMm K 3N TUNUYHBIX HE3KPAHUPOBAHHBLIX CUMMETPUYHBLIX Nap
kabenen npu obbl4HBIX ycnoBusix Npoknagku. TpeboBaHus, cootBetcTBytowme 31N kabenen kateropun 3 (9.6.2, nepe-
ynucneHwe B), MYHKT 3), cumTaroTcsa xapakrtepHbiMu ang 3T B TMNUYHBIX ceTAX CBs3W. BmecTe ¢ TeM ycTaHOBMEHHbIE B
HacTosLeM cTaHaapTe TpeboBaHusi B ByayLiem MoryT ObiTb U3MEHEHBI.

2 HeonpepeneHHocTb uaMepeHuin ¢ npumeHeHnem JMNCC HaxoouTcs Ha PacCMOTPEHUN.

3 BamyxaHue npodonbHozo nepexoda usmepsitom e coomeemcmeuu ¢ TOCT P 51700, [2], [3].

r) UckaxkeHusi, 0bYCNOBMEHHbIE 3aTyXaHWEM, UMK OpYyrMe N3MEHEHUs NMOMEe3HOro curHana B ero nonoce
YacToT, BbI3BaHHble npucyTcTBueM AMNCC, He A0MKHbI CYLLLECTBEHHO BNNATL HA HOpMarnbHOe (hYHKLIMOHUPOBa-
Hue UO;

) ans OrNCC gomkeH GbITb yCTaHOBMNEH KO3ULNEHT KarnmbpoBKN.

KoadhdpmumeHT kanmbposkn AMNCC, ab, onpegensoT no dopmyre

201g 5ﬂ
m,

o | (6)

rae U,,, — obLlee HeCUMMETPUYHOE HanpsXxeHne, Bo3HUKatoLLlee Ha obLeM HECMMMETPUYHOM NOSTHOM COMpPo-
TuBneHun, npeacrtasnsemom ONCC;

Upnp — HanpsixeHve Ha U3MepUTENbHOM BbIXOAE.

HanpsixeHue, nonyyeHHoe nameputenem VIPI HenocpeacTBeHHO Ha uameputensHom nopte 3MNCC, cym-
MUPYIOT € koadpdmumeHToM kKanndposku 3MNCC. Pesynsrart cpaBHUBatoT ¢ Hopmor HanpsixxeHuns UPTT, npuseaen-
Hor B Tabnuuax 3unu 4. KoadduumeHT kanmbposku IMCC gomkeH BbiTb YCTAHOBMEH C NOrPELLHOCTLIO HE
bonee =1 ob.

9.6.3 U3mepeHUsa Ha nopTax CBA3MU

Ona nposegeHusa ucnelitaHuin MO ycTaHaBnMBalT B COOTBETCTBUM C pUCyHKamMn 4—9 ¢ yyeToM Ha-
CTONBbHOrO, HanoMbLHOro UMM KOMBMHUPOBAHHOIO NMPUMEHEHUSI.

[ns nposeaeHus gocToBepHbIX namepeHun NPT, npeactaButenbHbIX MPY pasnnyHbIX BapuaHTax npumeHe-
HWS1 NoKanbHbIX ceTer, HeobxoaMMOo co3aaTh YCNOBUS UCMONBb30BaHUSA NOKarbHON ceT ¢ n3bbiTkom 10 % 1
NoAAepKMBaTh 3TOT YPOBEHb B TedeHue He MeHee 250 mc. [Ins ummntaumm pearnbHbIX yCnosuii obmeHa JaHHbIMK
Npu UCMbITaHNSAX HEOBX0AMMO NpeaycMaTpmBaTh Nepegady B flokanbHOM CceTu NceBAoCyYanHbIX COOBLLEHUI
(Hanpumep apxvMBMPOBaHHbIX U 3aMEPOBAHHBLIX HaNIOB) U NEPUOANYECKMX COOBLLEHMI: HECXKATLIX rpaduyec-
KMX chavinos, AaHHbIX NaMsATU, OBGHOBEHUI 3KpaHOB, 06pa3oB AMCKoB. Ecnun nokanbHas ceTb nogaepxvsaeT
nepegavy B TeYeHWe NepnoaoB nays, U3MepeHns NPoBOAAT Takke BO BpeMs Nepuodos nays.

9.6.3.1 N3amepeHue HanpshkeHUst Ha CUMMETPUYHBIX NMOPTax CBA3M, NpeHa3HayYeHHbIX Ans NOAKNIoYeHUs
HE3KPaHNPOBaHHbLIX CUMMETPUYHBIX Nap

Mpu npoBeaeHnn namepeHuin HanpsbkeHus UIPT Ha nopTtax ceasun ucnonb3ytoT OINCC, obecnevvsatowmii
noaknoyeHue kK nameputento VIPI, cootseTcTByoWmin TpeboBaHUAM K 0bLLEEMY HECUMMETPUYHOMY NOSHOMY
COMPOTUBMEHUIO.

Ecnu nameperus HanpsixeHus P npoBoaaT Ha 04HON HE3KpaHNPOBaHHOM CUMMETPUYHON Nape, UCrnosnb-
3ytoT cooTBeTcTBYOWMN IMNCC Ans AByX NPOBOAOB; MPU N3MEPEHUAX HA HEAKPaHNPOBaHHbLIX kabensx, cocTos-
LLMX 13 ABYX CUMMETPUYHBIX Nap, UCNonb3ytoT cooTeeTcTBYOWMn 3MNCC anga yeTbipex NpoBOAOB; NPpW n3Mepe-
HUSIX HA HE3KPaHNPOBAaHHbBIX Kabernsx, COCTOALLMX U3 YETbIPEX CUMMETPUYHbIX Nap, UCMONb3YIOT COOTBETCTBYIO-
wwmi AMCC anga BocbMM NPOBOAOB ( CM. NpuroxeHue IM).

MpumeHsoT MeTOA U3MepPeHns B cooTeeTcTBUM € B.1.1.

Mpu ncnons3osaHum kabenen, coctosawmx Gonee Yem N3 YeTblpeX CUMMETPUYHBIX Nap, U3MepeHNsi NPOBO-
04t B cooTBeTCTBMM € 9.6.3.5.
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9.6.3.2 amepeHune curnbl Toka Ha CUMMETPUYHbLIX NOPTax CBA3U, NpegHa3HaYeHHbIX 418 NOAKMYeHUs
He3KpaHWPOBaHHbLIX CUMMETPUYHbBIX Nap

Ecnu namepenns npoBogdAT Ha HE3KpaHMPOBaHHOM kabene, COCTOSALLEM N3 OOHOWN, ABYX UIN YETLIPEX CUM-
METPUYHbIX Nap, kabenb HarpyXxaroT Kak Npu nsamepeHusx Hanpsbkenms VPT1.

MNMprmeHsoT MeToa N3mepeHnsa B cootseTcTeum c B.1.1.

Mpu ncnone3osaHum kabenen, coctosAwmx Gornee Yem N3 YeTbIpeEX CUMMETPUYHBIX Nap, U3MEPEHNSs NPOBO-
OaTt B cooTBeTcTBUM € 9.6.3.5.

9.6.3.3 NamepeHne HanpsbKeHU Ha NopTax CBA3W, NpeAHasHauYeHHbIX AN NOAKTHYEHNS SKpaHUPOBaHHbIX
kabenen nnu koakcuarnbHbIX kabenen

MNMpnmeHsoT MeToa n3amepeHus B cootsetcteumn ¢ B.1.1 nnn B.1.2.

9.6.3.4 MilamepeHune cunbl TOKa Ha NopTax CBA3MW, NpegHa3HaYeHHbIX 4515 NOAKNIOYEHNS SKPaHNPOBaHHbIX
kabenen nnu koakcuarnbHbIX kabenen

MNMpnmeHsoT MeToa n3amepeHus B cootsetcteumn ¢ B.1.1 nnn B.1.2.

9.6.3.5 MamepeHuns Ha nopTax CBs3K, NpegHa3HauYeHHbIX 4515 NoaKIiYeHnst kabernen, cocToswmx bonee
YeM 13 YeTbIPEX CUMMETPUYHBIX Map UM HECMMMETPUYHBIX Kabenen

MNpumeHsT MeToq n3amepeHnss B cootseTcTBum ¢ B.1.3 nnun B.1.4. Ha kaxgon 4actote u3MepeHuin
BbIMOJSTHEHNE HOPM NMPOBEPSIOT NGO C MPUMEHEHMEM METoAA, U3NOXeHHOro B B.1.3, nnbo meToaa, 3noxeHHOro
B B.1.4.

MpwnmeuyaHune— [lonyckaercs npoBeaeHNe nsmepeHnii B cootseTcTenm ¢ B.1.3, a 3atem Ha yactoTax, Ha
KOTOpbIX Bbina npeBbilleHa HopMa, — B COOTBETCTBUM ¢ B.1.4.

9.7 Pernctpauus pe3synbtaToB M3MepeHUn

PervctpupytoT yposHu VIPI 1 YacToThl usMepeHuin, no kpanHen mepe, wectn PT1, nmetowmx HambonbLumne
3Ha4yeHUs 1 npesbiwatoLwmx yposeHs (L —20 ab), rae L — Hopma B norapudmudeckux eguHuuax. nsg ceteBbix
3aKNMMOB HEOBXOAUMO NAEHTUDULMPOBATL KaXabI TOKOMNPOBOAHMK.

[MpOTOKON UCNBITAHWUIA AOMKEH BKMOYATb 3HAYEHNE HeonpeaeneHHOCTU U3MepPeHMN KOHAYKTUBHbIX UPT,
BHOCUMOW N3MepUTENbHON annapaTypou C y4eTOM B3anMOCBSA3U MEXAY pas3nuyHbiMy Nnpnbopamm B Uamepu-
TenbHOW Uenwu (cM. pasgen 11).

10 MeTtoa usmepeHus nsnydyaemoix UPI

10.1 U3amepuTesnbHbIe OETEKTOPbI

NamepeHusa B nonoce yactot ot 30 go 1000 MINy npoBoaaT nsmeputenem VPl ¢ kBa3nnukoBbiM AeTeK-
TOPOM.

[ns ymeHbLIeHns BpeMeHn UcnbiTaHni BMecTo uameputens UPIT ¢ kBa3nnmMkoBbIM AeTEKTOPOM AOMNyCKaeT-
¢ npumeHsTb nameputens VIPT ¢ nukoBbiM AeTeKTOPOM. B cnopHbIX cnyvasx npemMyLecTsoM obriagatot pe-
3ynbTaThbl USMEPEHUI KBa3UMMKOBbIX 3HaveHun VIPT.

10.2 N3mepuTenbHble NPUEMHUKU HA 4YacToTax He Bbiwe 1TTy

UamepuTtens NPT ¢ kBasnnukoBbIM AETEKTOPOM JOMKEH COOTBETCTBOBATL TPeOOBaHMAM, YCTaHOBIEHHBIM
B [4], paspen 4. Usmeputens VPI ¢ nnkoBbIM eTEKTOPOM AOSMKEH COOTBETCTBOBATL TPeOOBaHUSAM, YCTaHOB-
neHHbIM B [4], pa3gen 5. WvpuHa nonocel nponyckaHus Ha ypoBHe 6 aAb nameputens VNPT ¢ nikoBbIM geTekTo-
pOM [OMKHa COOTBETCTBOBATbL TpebOBaHMAM, yCTaHOBMNEHHbIM B [4], pa3aen 4.

10.3 AHTeHHa Ha YacToTax He Bbiwe 1 'y

AHTEeHHa [orpkHa npeacTaenATb cobovt CUMMETPUYHbIN Annonb. Ha yactoTtax 80 MITu 1 Beiwe npume-
HSIIOT HacTpanBaeMbli NOMYBOSHOBBIN CUMMETPUYHBIN BUBpaTop. Ha yactoTtax Hke 80 MMy — cuMmeTpUYHbIN
BMOpaTop, pa3mep KOTOPOro paBeH ANMHE NoryBONHOBOIrO CUMMETPUYHOro BubpaTtopa Ha yactote 80 MI'y. Bonee
nogpobHas nHcopmaumsa npuseaeHa B [6]7), paspen 4.

MpumeyaHwune— MoryT NpUMeHATLCA U APYrMe aHTEHHbI, HO MPW YCMOBUW, YTO MOMyYEHHbIe pe3ynbTaThl
COOTBETCTBYIOT C MPUEMIIEMOI CTEMEHbI TOYHOCTW pesynbTatam NPUMEHEHUSI CUMMETPUYHOW AUMONBbHON aHTEHHBbI.

10.3.1 PaccTtosiHue mexay aHteHHon n MO
N3mepeHne HanpspbkeHHOCTU MNomns NpoBOOAT C NPUMEHEHWEM aHTEHHbI, yCTaHaBNMBaeMown Tak, YTobbl
ropu3oHTansHoe paccTosHu1e oT rpaHuubl MO cooTBETCTBOBANO M3MEPUTENBLHOMY PACCTOSIHUIO, YCTAHOBNEHHOMY

) HayuoHaneHsili cmaH0apm Ha OCHO8e npuMeHeHus: MexdyHapodHo2o cmaHdapma CUCIIP 16-1-4 [6] Haxo-
dumcs Ha paspabomke. [Jo egedeHusi ykazaHHO20 HallUOHa/lbHO20 cmaHdapma 8 delicmeue doryckaemcs npu ycma-
HosneHuu mpebosaHuli Kk aHmeHHam ripumeHsmb TOCT P 51319.
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B pa3gene 6. MpaHnuy MO onpegenstoT no Boobpakaemow NMHUK, ONMUCBIBAOLLEN MPOCTYI0 FTeOMETPUYECKYHO
durypy, okpyxatoryto M0O.

Bce coegunHuTenbHble 1 BHyTpucnctemHble kadenn OUT pacnonaratoT BHYTpU 3TOM ourypbi.

MpumedyaHne— Ecnv HEBO3MOXHO NPOBOANTL U3MepeHusa HanpshkeHHocTn nona NP Ha paccTosHum 10 m
n3-3a BbICOKUX YPOBHEWN MOCTOPOHHWX MOMEX MK Mo APYrum npudmHam, To ucnoitaHna OUT knacca b gonyckaetcs
npoBoauTb Ha 6onee 6nuskom pacctosHuK, Hanpumep 3 M. [ina npueegeHnsa Hopmbl UPTT K KOHKPETHOMY PacCcTOSHUIO
NCNOMb3YT KO3MdULMEHT 06paTHOM MPOMOpPUMOHanbHOCTKU, paBHbin 20 Ab Ha Aekagy U3MeHeHVUs U3MepUTENbHOro
pacctosiHus. CnegyeT ObiTb BHUMaTENbHbIM NPYU M3MEPEHUSAX Ha paccTosHumM 3 M Ha yacTtoTtax okorno 30 My m3-3a
BO3MOXHOIO BNMAHWSA BnnkHEro nons Ha pesynsratbl USMEPEHWUI NPU UCTbITAaHUN KpynHorabapuTHoro obopynoBaHus.

10.3.2 PaccTosiHMe Mexay aHTeHHOW U NNTaCTUHOMN 3a3eMIIeHUA

BbICOTy aHTEHHbI Hag NNAacTUHOW 3a3eMIIEHUS U3MEHSAIOT OT 1 40 4 M 4O MONyYeHWs MakCMaribHOro oTcye-
Ta nsmeputens NPl Ha kaxxaon YacToTe U3MepeHnii.

10.3.3 A3MMyT aHTeHHbI N0 OTHoWweHuto K NO

A3MMYT aHTEHHbI MO OTHoLEHMIo kK MO M3MEHSOT BO BPEMS UCMbITAHWUIA  AJ15 BbISBNEHUS MakCUMaribHbIX
3Ha4eHun HanpsbkeHHocTn nonda VPT. [onyckaeTcs BpaweHue MO BoKpyr BepTukanbHOM ock. Ecnv Ha npak-
TMKE 3TO HEBO3MOXHO, TO MO oCTaBNsOT HEMOABWXHBLIM M U3MEPEHMS NPOBOAAT NMPU NEPEMELLEHNN aHTEHHDI
Bokpyr MO.

10.3.4 NMonsApusauma aHTeHHbI NO OTHOLWeHU kK UO

[nsi nonyyeHns makcumarnbHbIX 3Ha4eHU HanpshkeHHocTn nons UPT namepeHus npoBoasit npy ropusoH-
TanbHOWM 1 BEPTUKANBbHON NONSPU3auUmnsax aHTEHHbI.

10.4 NsmepuTenbHas nnoLwaaka Ha Yyactotax He Bbiwe 11Ty

10.4.1 O6wme nonoxeHus

MamepuTernbHbie MOLWaaku NpoBEPSIOT M3MEPEHUEM 3aTyXaHUS ANEKTPOMAarHMTHOrO NOJSA MPY FOPU30H-
TanbHOW 1 BepTUKarbHON nonspusaumax B nonoce Yactot ot 30 go 1000 MIy,

PaccTosiHue mexgy npyeMHon 1 nepefaroLlen aHTEHHaMM JOMKHO ObITb TaKUM e, Kak MPU U3MEPEHUSIX
HanpskeHHocTy nons P Bo BpeMsi UCMbITaHWUIA.

10.4.2 N3amepeHue 3aTyxaHUsA nnoLwiaakm

MameputenbHyo nrnowanky cumTaroT NpueMneMon, ecnuv pe3ynbsratbl U3MepeHUi 3aTyxaHus NoLwanki
NPV rOpM3oHTarnbHOM U BEPTUKANbHOW NONApM3aunsix Nonsa Haxogdtcs B npegenax + 4 ob oT TeopeTnyeckmx
3Ha4YeHUn 3aTyxaHusa ngeanbHon nnowagkm no [6].

10.4.3 OTKpbITasa U3MepuUTenbHas NyoLwagka

OTkpbITas usmepuTenbHas NnoLaaka AormkHa ObITb MITOCKON, CBOOOAHONM OT HABECHBIX MPOBOAOB U BrInN3Ko
PacnoNOXEHHbIX OTPaXKalLLMX KOHCTPYKUMIA. [nowaaka gormkHa 6biTb 4OCTAaTOYHO O0MbLLOW AN TOro, YToObI
obecneynTb pasmeLleHne aHTEHHbI Ha KOHKPETHOM PacCTOSHUM U rapaHTUPOBaTb COOTBETCTBYIOLLMIA PAa3HOC MEX-
Ay aHTeHHon, O v oTpaxatoLLMMmM KOHCTPYKLUMSMU. [og oTpakatoLLMMM KOHCTPYKLMAMM MOHUMAaKT KOHCTPYKLIMK
13 NPOBOASLLEro MaTepuana.

OTkpbITas MamepuTenbHas noLaaka 4ormkHa ObITb 060pyA0BaHa ropU3OHTarIbHON MITACTUHOW 3a3eMIIeHMs
B cootBeTCcTBUM C 10.4.4. [pMepbI OTKPLITbIX U3MEPUTENBHLIX NIOWAaA0K NpuBeaeHbl Ha pucyHkax 1 u 2.

OTkpbITas usmepuTenbHas nowaaka AoSPKHa COOTBETCTBOBAThL TPEOOBAHUSAM K 3aTyXaHWIo, yCTaHOBIEH-
HbimM B [6]7).

10.4.4 MNpoBoAaswan nnacTuHa 3asemMrneHus

MpoBogsLLas nnacTnHa 3a3emrieH1s JOMmKHa BbICTyNaTh, Mo KpariHen Mmepe, Ha 1 M 3a koHTyp MO n name-
pUTENBHOW aHTEHHbI HAaMDObLUMX pa3MepPOB M MOKPbIBaThb BCo nnowaab Mexay MO n aHTeHHol. MNnactuHa 3a-
3eMIIeHNs1 JOMKHA M3roTOBNSATLCA U3 MeTasnsia, Npy 3ToM pa3Mepbl OTBEPCTUIN U 3a30POB HE AOITKHbI MPEBbI-
LWwaTb OOHY AEeCATYH ANMHbI BOJTHbI, COOTBETCTBYHOLLEN HAMBbLICLLEN YacToTe namepeHuii. Ecnu tpeboBaHus k
3aTyXxaHuWio U3MEPUTENBHON MITOLLAAKN HE BbINOMHAKTCS, MPUMEHSIIOT NacTyHy 3a3eMrieHns 6onbLuero pasvepa.

10.4.5 AnbTepHaTUBHbIE UCNbITaTeSIbHbIE NoLWaaKu

McnbiTaHusa moryT ObITb NPOBEAEHbI C MPUMEHEHNEM APYIMX U3MepUTENbHbIX NOWanokK, usndeckne
XapaKTEPUCTUKN KOTOPbIX HE COOTBETCTBYHOT TpeboBaHUAM, ycTaHoBneHHbIM B 10.4.3 1 10.4.4. Mpun 3TOM JOIMKHO
ObITb OKa3aHO, YTO NMPUMEHEHWE TakUX anbTePHATUBHBIX U3MEPUTENbHbBIX NIOLWLAA0K MO3BONSET NONy4nTL 000-
CHOBaHHbIE pe3yrbTaTbl U3MepeHni. Takne ansrepHaTUBHbIE N3MEPUTENbHbIE MITOLLIAAKM NPUTOAHbI NS UCTbITa-
HWI, ECNN COOTBETCTBYIOT TPEOOBAHMAM K 3aTyXaHWU0, YCTaHOBMEHHbIM B 10.4.2 1 npunoxeHun A.

) [lo esedeHus & delicmeue HauUOHaNIbHO20 cmaHdapma Ha OCHO8e MPUMEHeHUs! MexdyHapoOH020 cmaHdap-
ma CUCTIP 16-1-4 [6] donyckaemcs npu ycmaHosneHuu mpebogaHull K 3amyxaHur OmMKpbImMoU u3dmepumernbHoU
nnowadku npumeHssmb FOCT P 51320, npunoxeHue I
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MpvMepom ansTepHaTUBHOW N3MEPUTENBHOM MITOLLAAKN MOXET CINYXXUTb SKPaHMPOBaHHOE NOMELLEHWE, CTEHbI
KOTOPOro MOKPbIThl PaAMONOrTOLLAOLLNM MaTeEPUanom.

10.5 Pa3smeweHue MO Ha yvacTtoTax He Bbiwe 1TTyH

10.5.1 O6Lwme nonoxeHus

CeTeBble kabenv onyckaroT Ha NNacTvHy 3a3eMIIEHUs, a 3aTEM NPOKIaabIBalOT K PO3ETKE IMEKTPONUTaHKS.

Po3eTKy anekTponuTaHus NpUKpensisioT K NAacTUHe 3a3eMIeHns, MpU4eM oHa He AOoKHa BbICTyNaTh 3a
MOBEPXHOCTb NNacTuHbl. Ecnv ucnonbayot 3C, TO ero yctaHaBNMBaKOT NOA MAACTUHON 3a3eMIIEHMS.

10.5.2 PaamelleHne HacTonbHOro o60pyaoBaHuA

MpumeHstoT TpebosaHusa 8.3.1 1 10.5.1.

HactonbHoe MO pacnonaratoT Ha cTone us Henposogsiero matepuana eoicoto 0,8 MHaa ropusoHTanbs-
HOW MNacTUHOW 3a3eMIieHnst UaMepuTenbHom nowagkm (cMm. 10.4.4).

Mpumep pasmelleHnst HactonbHoro MO npuBeaeH Ha pucyHke 10.

10.5.3 PasmelueHne HanosnbHOro o6opyaoBaHuaA

MpumeHstoT TpebosaHusa 8.3.21n 10.5.1.

Mpumepsbl pasmelleHns HanonbHoro MO npueedeHsb! Ha pyucyHkax 11 1 12.

10.5.4 Pa3ameLeHMe KOMOGMHUPOBAHHOIO (HaCTONBLHOIO M HaNoNbLHOro) o6opyaoBaHus

HactonbHoe MO pasmelyatot B cootBeTcTBUM ¢ 10.5.2, HanonbHoe — 10.5.3.

Mpumep pa3meLleHnsi KOMOMHMPOBaHHOTO 0bopydoBaHNs MpuBEdEH Ha pucyHke 13.

10.6 UsmepeHua usny4vaembix UPI Ha yvacTtoTax cBbiwe 11Ty

Mpun namepeHuax usnydaembix NPIMHa YacTtoTax cebiwe 11Ty cpeacTea UCnbITaHUA JOMKHBI COOTBET-
CcTBOBaTb TpeboBaHWAM:

- Ku3MmepuTensHon annapatype — [4], nyHkT 8.2;

- KU3MepuUTenbHbIM aHTeHHaM — [6], NyHKT 4.6;

- K uamepuTenbHbiM nnowaakam — [4], pasgen 8.

MpumeHsoT MeTon uamepeHun no [7]7), nyHkT 7.3.

Hopmbl NkoBbIX 3Ha4YeHUN HanpshkeHHocTy nonga VIPTT He npumMeHsaoT k noMmexam, co3gasaembiMm OUT
npy BO3HUKHOBEHW 3NIEKTPUYECKON Ay U UCKPOBLIX Pa3psaoB, BbI3BaHHbIX NPO60eM npu BbICOKUX HaNpsi-
xeHusax. VPI gaHHoro Buaa cosaatotes, ecnn OUT BrntovatoT B cebs unm obecneyvmsatoT ynpasneHne MexaHu-
YEeCKMMM KOMMYTaLMOHHBIMW YCTPONCTBaMM, YNPaBsoLLMMM TOKaMM1 B KaTyLLKax MHOYKTUBHOCTW, unn ecriu OAT
BKIMOYAOT B cebs1 nnm obecneyvmsatoT ynpasneHne nogcucremamu, npy (oyHKUMOHNPOBAHMU KOTOPbIX BO3HUKAET
CcTaTM4ecKoe 3MeKTPUYECTBO (HaNpPMMep YCTPOMCTBa nogayvun Gymarn).

HopMmbl cpeaHux 3HayeHui HanpsbkeHHocTy nonst P npumeHstoT k nomexam, cozgasaemsim OUT npu
BO3HUKHOBEHMWM SMNEKTPUYECKON YT UM UCKPOBBIX pa3psaos.

HopMmbl cpeHUX 1 NMKOBBIX 3HaYeHU HanpsbkeHHocTu nona VIPTT npMMeHsOT B OCTanbHbIX Cry4vasx
co3gaHusa OWT nomex Ha yactoTax cBbiwe 11Tu,.

10.7 Perucrpauums pe3ynsraTtoB UsmepeHumn

PeructpupytoT ypoBHU VP 1 YacToTbl namepeHnin, No kpanHen mepe, wectn UPTT, umetowmx Hanbornb-
LUMe 3Ha4YeHns 1 npesblwarowmnx yposeHs (L — 20 ab), rae L — cooTBeTCTBYIOWAsA HopMa B fiorapudMuU4eckmnx
eonHuuax. PernctpuypytoT Takoke nonspusaumm aHTeHHbI AN Kaxaon 3apeructpuposaHHon UPTT.

[MpoToKon UcnbITaHWA AOSMKEH BKOYaTb B ceb65 3HaYeHne HeonpeaeneHHOCTU N3MepPEHUI U3MyvaeMbixX
WPT1, BHOCMMOW N3MepUTErbHOM annapaTypon C y4eTOM B3aMMOCBS3M MEXAY PasnuyHbIMy npubopamu B nsme-
putenbHoK uenu (cMm. pasgen 11).

10.8 U3amepeHUst B NpUCYTCTBUUN MOLLHbIX MOCTOPOHHUX CUTHaNoB

B obLuem cnyvae NoCTOPOHHME CUrHanbl He AOSMKHbI NPEBbLILLATE YCTaHOBMNEHHbIX YpoBHeN. OaHako name-
peHuve usnydaembix VIPI ot MO Ha HEKOTOpbIX YaCTOTaxX MOXET OKa3aTbCsl HEBO3MOXXHbIM 13-3a ANEeKTPOMarHnT-
HbIX MONeNn, co3aaBaeMbIX MECTHBIMU paguoBeLlaTenbHbIMU U TENEBU3UOHHBIMU NepeaaTymkamm, ApYruMm Tex-
HUYECKUMM CpeacTBaMm — UCTOYHUKamu VP 1 eCTECTBEHHBIMM MCTOYHMKAMMU.

Ecnu HanpseHHOCTb Nonsi TOCTOPOHHMX CUrHANoB BeNvKa NPUMEHUTENBHO K yCTaHOBEHHOMY U3MepK-
TEeNbHOMY PacCTOSAHMIO, TO AN NpoBepku cooTBeTcTBUA MO HopMam VIPTT npuMeHsiioT cneayoLwme MeToabl:

a) NpoBOAAT U3MepeHUst Ha Bonee BrnskMx PacCTOSAHMSAX U ONPEAENSOT HOPMY Ly, COOTBETCTBYHOLLYIO MEHb-
LIEeMY U3MEPUTENBHOMY PACCTOSHMIO dy C MOMOLLLLIO CREAYHOLLErNO COOTHOLLEHMUS

L2 = L1 (d»] / dz), (2)
rae Ly — Hopma, MKB/M, npu nameputensHOM paccTosiHum d.

) HayuoHansHbIli cmaHOapm Ha OCHose npuMeHeHuUs MexdyHapodHozo cmaHdapma CUCTIP 16-2-3 [7] Haxo-
dumcs Ha paspabomke.
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OnpeaensioT BO3MOXHbIE YCIOBUS UCMbITAHWIA, yKa3aHHble B pa3aene 8, Ans HopMbl L, Cy4yeTom nsmepu-
TENbHOro PaccTosHUA do;

6) B Monocax 4acToT, 4115 KOTOPbIX YPOBHM MOCTOPOHHMX CUrHANOB BbILLE YKa3aHHbIX B pasgene 8 (ns3me-
peHHoe 3HadeHue Ha 6 b Huke HopMbl), 3HaveHns VP ot MO onpegensoT MHTEpnonMpoBaHUeM 3Ha4YeHUn
HanpsieHHocTn nons VPTT, nsmepeHHbIX Ha COCEAHNX YacToTax, CBOGOAHbLIX OT MOCTOPOHHMX curHanos. IHTep-
MONMpPOBaHHOE 3HaYeHne JOIMKHO NpUHaanexaTb KPMBOWM, ONUCHIBAIOLLEN HEMPEPbIBHYIO (OYHKLMIO 3HAYEHWN
WPIT Ha yacToTax, coceHMX Mo OTHOLLEHMIO K YacTOTam MOCTOPOHHMX CUTHAIOB;

B) npumMeHsitoT metod no FOCT P 51318.11, npunoxeHue B.

10.9 UcnbiTaHMe 06opyaOBaHUSA HA MeCTe YCTaHOBKMU

B HekoTOpbIX criydasx MoxeT bbITb HeobxoamMMo npoBeaeHune ucnbitaHun OUT knacca A B MecTax ero
yCTaHOBKM nonb3oBaTenem. B atux crnydasax namepenusa NPT uenecoobpasHo NpoBoAWTb HA rpaHvLe noMelLe-
H¥s nonb3oBaTens. Ecnv ykazaHHas rpaHuua HaxoamTcs Ha pacctosHum meHee 10 m ot MO, namepeHns nposo-
OAT Ha paccTosHum 10 M oT o6opyaoBaHus.

Pesynesratbl namepeHuin npu ucnbitaHusax OUT Ha MecTe yCTaHOBKM 3aBUCAT OT XapakTepuCTUK MecTa ycTa-
HOBKW 060pynoBaHNA U OOMKHBI OTHOCUTBCH TOMNBKO K KOHKPETHOMY MECTY YCTaHOBKU. YCTaHOBINEHHbIN MOMNb30Ba-
Tenem obpasel, OUT, cooTBeTCTBYIOWMI HOpMaM VPTT npu ncnbliTaHUsax Ha MecTe yCTaHOBKU, MOXeET 6bITb 6e3
HapyLLeHNs COOTBETCTBMA AOMnonHeH obpasuamm OUT, cOOTBETCTBYIOLLMMIN HOPMaM HacCTOsLLEro cTaHgapTa
MpW UCMNbITaHWAX Ha U3MEPUTENBHOM NIoLLAKe.

VcnbiTaHnsa Ha MecTe yCTaHOBKM He MPUMEHSIIOT AN NPOBEPKN COOTBETCTBUS HOPMaM HaCTOSILLLEro CTaH-
Aapta OUT, nmetoLwmx odeHb BonbLune pasmepsbl (Hanpumep obopyaoBaHus ueHTpa cesan). Hopmel UPTT v meTo-
AObl U3MepeHun Ans 4aHHOro 060pyaoBaHNS HaXoASATCSA HA PACCMOTPEHUMN.

11 HeonpepeneHHOCTb U3MepeHUn

Pesynbratsl uamepernnin IPI OUT 0omkHbI y4nThIBaTb PACCMOTPEHNE HeonpeaerneHHOCTM U3MEPEHNN,
WCTOYHUKOM KOTOPOW SIBMSIETCA U3MepUTenbHas annaparypa, B cootBetctBumn ¢ FOCT P 51318.16.4.2.

OnpepgeneHne COOTBETCTBUS HOPMaM HaCTOSILLIErO CTaHAapTa A0IPKHO OCHOBLIBATLCS Ha pesynbraTax ns-
MEepEeHUIN, NPOBOAMMbIX 41151 OfpeAeneHns COOTBETCTBUS, 6e3 yuyeTa HeonpeaeneHHoCTn namepennin. OgHako
HeonpeaeneHHOCTb U3MepeHniA, UICTOYHNKOM KOTOPOU ABMSIETCHA U3MepuTenbHasa annapaTypa, ¢ y4eToM B3auMo-
CBS3U MeXay pa3nuyHbIMu Npubopamu B M3MepPUTENBHOW Lienu, A0IMKHa ObITb paccunTaHa, u oba pesynsrata —
pe3ynsraTr UsSMepeHuii U paccunTaHHasi HeonpeaeneHHOCTb U3MEPEHU — AOIPKHbI ObITb OTPaXeHb! B MPOTOKOMEe
UCMbITaHUN.

MpwnmedyaHune— lNpu npoBeaeHnn ucnoitaHnin OUNT Ha mecTe yCTaHOBKM HeonpeaeneHHOCTb U3MePEHUN,

06yCnoBEHHYI0 XapaKkTepUCTUKaMn N3MepUTENbLHON NMNOLLAAKM, MCKIYaloT Mpu pacdeTe HeonpeaerneHHoCTU u3me-
peHun.

MakcumanbHbIi gnametp MD = 2R
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MuHumanbHbIi guameTp mD = R\/? \ MepumeTp nnowagku,

OnNUCbIBAEMOM 3MSIUNCOM

MpnmevyaHuns
1 O6bem Hag 3emneil gomkeH OblTb CBOGOAHBLIM OT OTpaXKaloLMX OOBHEKTOB.
2 XapaKTepuCTUKM nameputenbHon nnowanku npmeegeHsl B 10.4, 3HadeHne R — B pasgene 6

PucyHok 1 — lMpuMep OTKPbITON M3MEPUTENbHON MOLAaaKK
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1 BHyTpu o6bema, orpaHM4eHHOro Ha MOBEPXHOCTU 3EMNN NUHWNEN, @ NO BbICOTE — FrOPU3OHTAaNbHOM NOCKOCThLIO,
pacnonoXeHHON Ha BbICOTE He MeHee 3 M Haj CaMblM BbICOKMM 3M1EMEHTOM MW3MepuTenbHoW aHTeHHbl unm N0, He

OOMKHO ObiTb OTpaxawLimx OObEKTOB.
2 Onpegenexve rpaHuubl MO — no 10.3.1.

PucyHok 2 — TMNpuMep MUHMMANbHOW OTKPLITOW M3MEPUTENBLHOW NNOLLaaKu
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D = d + 2, rge d — makcumanbHbIi pasvep MO, m;
W = a + 2, rae a — mMakcMManbHbI pa3mep M3MepUTENbHOW aHTEHHbI,

L=3 nin10m

PucyHok 3 — MuHuUManbeHbIN pasmep MeTannnyeckon nnacTuHbl 3a3emreHns

7—605
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BepTukanbHasi nrnactuHa 3asemneHust (TosIbko Npu U3MepeHun
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1 Mpu namepeHnmn koHAykTMBHBLIX NPT anekTponuTaHve nogaeTcs Yepes aKBUBANEHT CETU.
2 Moka3saHbl TONbKO kabenu KnaBuaTypbl U MbILLN.

PucyHok 4 — Pa3smelleHune NO: HacTonbHoe o6opyaoBaHue, n3MepeHue KOHAYKTUBHBIX U u3nydaembix NPT (Bug
CBEpXY)
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\ 3a3emMIeHust 3a3emneHust
\BepTMKaanaﬂ nnacTuHa 3asemneHus 0,4 m oo BepTuKanbHoOWM \Harpyska

nnacTuHbl 3a3eMIeHnd

MO — nogkntovaemoe obopyaosaHune; AC — akBmBaneHT cetu; ANCC — 3kBMBANEHT MOMHOIO COMPOTUBIIEHUS] CETU

PucyHok 5 — lNpumep pasmeluenuns MO: HacTonbHoe obopyaoBaHue, namepeHme KoHAYKTMBHbIX P

(BapwaHT 1, cnocob a)
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3agHsas ctopoHa MO CT0n 13 HenpoBoAsLEro
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TOKOCHEMHUK Slo
Clwo
[e) =
|8
=3
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3C MNopcoeguHeHbl
K BEPTUKaNbHOWM 3Mce
nnactuHe
3a3eMreHus
\ BepTtukanbHas nnactuHa 3asemneHus 0,4 M 0o BepTUKANbHOM MoacoenuHeH kK BepTUKanbHOM
NIacTWHbI 3a3eMIeHMs nnacTvHe 3a3eMIeHns

MO — nopgkntovyaemoe o6opyaoBaHune; AC — aksuBaneHT cetu; AMCC — aKBMBANEHT MOMHOTO COMPOTUBIIEHUST CETU

PucyHok 6 — MNpumep pasmelyeHns MO: namepenne koHayktmeHbix MPT (BapuaHT 1, cnocob 6)
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MoacoeanHeHbI N ] |
K NnacTuHe
3a3emneHus
3C
0,4 M go nnacTuHbI Harpy3aka Crton us
3a3eEMNEeHNs HenpoBoAsALLErO
MaTepuana

MO — nogkntoyaemoe obopynoBaHue; AC — akBmBaneHT cetn; ANCC — 3KBMBANEHT MOMHOIO COMPOTUBIEHUS CEeTU

PucyHok 7 — lMNpumep pasmelueHns MO: HacTonbHoe o6opyaoBaHue, namMepeHune KoHOyKTuBHbIX VIPTT Ha nnowagke
ONst U3AMEPEHNS n3nyyYyaemMbix Momex (BapuaHT 2)
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A 71

MogcoeanHeHb! K ropn3oHTanbLHOM \ TOKOCbEMHUK

nnacTtuHe 3asemMreHnda

MO — nopkntoyaemoe obopynoBaHue; JOC — 3KBUBANEHT ceTU

PucyHok 8 — PaawmelyeHne MO: HanonbHoe obopyaoBaHue, nuamepeHme KoHAyKTMBHbIX VNPT
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3a3eMneHus

MO — nopkntouaemoe obopynosaHue; IC — akBuBaneHT cet; ANCC — 3KBMBANIEHT MOMHOTO COMPOTUBIIEHNSI CETU

PucyHok 9 — Pasmewenne NO: kombrHaLmsa HaCTOMbHOrO U HaMONbHOro obopyaoBaHust, U3MepeHne
KOHAYKTUBHbIX VPT1
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PucyHok 10 — PasmelueHne NO: HacTonbHOe 06opynoBaHune, namepeHne nsnyydaemoix VP

TunoBoe paccTosiHue

0,4m

N3onaunoHHas

» /~ onopa

/

~—

CeTeBble kabenu

BeicoTa kabens Harpysxa/

PucyHok 11 — PasmeweHne NO: HanonsHoe obopyaoBaHue, nsamepeHme mnanyvaemoix VP
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Tunoas BbicoTa

0,2m 0,2 ™

MoacraBka
1 onopsbl
ans kabenen

CeTeBoM CeteBon
kabenb kabenb
3nce c]o ac o ancce
— =
V Al MoBOPOTHbINA KPYT \l N \3
3rccuac W3onauus W3zonsums MnactuHa
COeAMHSIIOT C NNacTUHOM 3a3eMneHus
3a3eMIeHus1. (BepxHssa YacTb
Mpu n3mepeHun nanyya- NMOBOPOTHOIO
eMblix VIPIT oHu ybupatoT- Kpyra n Bepx:
cTauuoHapHom
S In pacronaraloTest  KaGenu Broga-BLIROAA K yAANEHHBIM Hmorap
noa nnacTuHom 3a- yactu)

nepudepunHbIM YCTPOUCTBAM U (MK)
noaknioyaeMomy 060pya0BaHUIO.
Mpn HeobxooumocTn 3TK Kabenu
HarpyatT COOTBETCTBYOLLUMU
COMNPOTUBIEHUSMM

3emnenus (cm. 10.5.1)

a) BepTukanbHbii paspes

MopcTaBka ansa kabenen

M3onsaumnoHHas onopa M3onsiumoHHas onopa

TOKOCHEMHVK (TOMNBKO

Npy U3MEPEHUN KOHAYKTUBHbIX NPT
Ha nopTax CBs3u) 01 M

TOKOCBEMHVK (TOMBKO

npv U3MepeHnn KOHOYKTUBHbIX NPT
Ha nopTax cBs3u)

6) Bua ceepxy

OC — skBuBaneHT cetu; AMNCC — 3KBMBANEHT MOMHOrO COMPOTUBIIEHNS CETU

PucyHok 12 — Pa3mewernne NO: HanonbHoe ob6opyfoBaHne C BepTMKanbHbIMK CTOSIKaMU U BO3AYLUHLIMK Kabensamu,
n3MepeHue KOHOYKTUBHbBIX 1 n3nydaembix NPT

29



FOCT P 51318.22—2006

30

Tunoeoe
paccTosiHne
/
[
2 / e QLI
N 1
s
by —
=)
= t‘f&_,* | O
< N 1
o N L_/
[ \
BbicoTa kabens \l/l3on9|uv|0HHa;| ornopa

PucyHok 13 — Pa3smelyeHne MO: komMBMHaALMA HAacTONBHOrO M HamnoneHOro obopyaoBaHus, n3MepeHve
usnyvaembix NPT



FOCT P 51318.22—2006

MpunoxeHue A
(o6s13aTenbHOE)

Onpe.qeneHMe 3aTyxXaHuA arbTepHaTUBHbIX U3MepPUTEeNIbHbIX MJIowaagokK

A.1 MeTop namepeHus 3aTyxaHus nnoLwanku

Mepepatollyto aHTEHHY NepeMeLLaloT B UCTbITyeMOM oObeme B ABYX MOMNSAPM3aLMsAX: rOPU3OHTaNbHOMW U BEpTU-
KanbHOW, Kak Noka3aHo Ha pucyHke A.1 (cm. [8]). PekoMeHayeMbIi MUHUMarbHbIA UCTbITYEMbI 06beM BKNoYaeT B cebs
TOYKM pa3melleHus (Mo3vumM) nepedarollimx aHTEHH, onpedensiemble pa3mepamu ucnbeitatensHoro ctona (1 - 1,5 m)
npu ero BpalleHun BOKPYr ueHTpa. [1pn 3ToM BepxHSs rpaHvMua MUHMMArnbHOrO UCMbITYyeMoro obbema onpeaensercs
BbICOTOW HaCTOMNbHOIO N HanombLHOro UCnbITyemoro obopyaoBaHus, koTopas Ans TunnyHbix obpasuos MO pasHa 1,5 m
uUnn MmeHee (cMm. pucyHok A.2). [ns HeKOTOpbIX MOLLAaA0K MOXET NoTpeboBaThCsA NCMbITYEMbIN 06 bEM, NMPEBbILLALLNIA
pekoMeHOyeMbI MUHMMAaIbHbIN 06bEM, B 3aBUCMMOCTM OT rabaputoB 060pyAOBaHWS, NOAMEXALLEro UCTbITaHUSIM.

MN3mepeHnsa npoBoasAT C UCMOMb30BaHWEM LUMPOKOMOMOCHbLIX aHTEHH, U3MEPUTENbHOE PacCTOSHUE U3MEPSIOT
Mexay LeHTpamu aHTeHH. MpueMHyio n nepefarpoLlyto aHTEeHHbI pacnonaratoT Tak, YToObl X anemMeHTbl 6binn naparn-
nenbHbl APYr ApYyry U NepneHanKynsapHbl K OCU M3MepeHusi. BbICOTy aHTEHH M3MepsalT Mexay NnacTMHON 3a3eMieHuns
N LEHTPaMu aHTEHH.

A.1.1 BepTukanbHas nonsipmsauma

Mpu BepTMKanbHOW NoNsipusauny BbicOTa nepeparoLlet aHTeHHbl AOMmkHa ObiTb1 M (paccTosiHE MEXAY HKHUM
KOHLOM @HTEHHbI 1 MNacTUHOW 3a3eMIeHnsl AO0MKHO ObiTb He meHee 0,25 m).

M3amepeHus Takke NpoBOAAT NPV BbICOTE Nepeaarollen aHTeHHbl 1,5 M npu nobom 13 cneayoLwmx ycrnoBuia:

a) oxugaemas Bbicota MO — 6onee 1,5, HO meHee 2 v;

©) BepxHWIA KOHEL, NepefatoLLelt aHTEHHbI, PAcnonoXeHHOW Ha BbicoTe 1 M, He BbIxoauT 3a npegensl 90 % oxu-
paemoit BbicoTsl NO.

MepepatoLyto aHTEHHY B BEpTUKarbHON MNONSpU3auny B YeTbIPEX NO3ULMSAX HA KOHKPETHON BbICOTE pa3MELLaloT:

1) TOYHO B LEHTPE NOBOPOTHOrO cTomna (cM. npumeyaHue 1),

2) Ha paccTtosHumn 0,75 M cnepegu OT LeHTpa MOBOPOTHOrO CTona W nepen npuemMHON aHTEHHOW (Ha NUHWM,
ABNAKOLLENCH OCbI0 U3MEPEHUN, NPOBEAEHHON MeXAy LIeHTPOM MOBOPOTHOrO CTOMa M NPUEMHON aHTEHHOWN),

3) Ha paccTtosiHum 0,75 M c3agm OT LieHTpa NMOBOPOTHOMO CTOMa B yAaneHUun OT MPUEMHOW aHTEHHbl, ecnu aTa
Nno3nuUmMsa HaxXoQUTCA Ha pacCTOsIHUM He MeHee 1 M OT BepTuKarbHbIX MOBEPXHOCTEN, obnajatomx CBONCTBAMU AM3reK-
TpUka (CM. NnpumevaHue 2),

4) B oBYX No3numsax Ha pacctosHum 0,75 M C Kaxxaow CTOPOHbI LEeHTpa (Nexalumx Ha NMHUM, NPOBEAEHHON Yepes
LlEHTP MOBOPOTHOrO CTONa NepneHAnKYNapHO K IMHAM MeXay LeHTPOM NOBOPOTHOrO CTONa M NPUEMHOWN aHTEHHORN).

M3mepeHnss HOpManM3oBaHHOIO 3aTyXaHWsi NNOLLAAKA MPU BEPTUKANbHOW Nonsipusaumm npoBoASAT Npy NOCTOSIH-
HbIX PacCTOSHMAX MeXay NPUEMHON 1 NepeaarLLet aHTeEHHaMu, ncnonb3yst Tabnuuy A.1. NMpuemHyto aHTeHHy nepeasu-
rawt K Gnuxaniuen To4Ke M3MepEeHUs MO NIMHKM K LLIEHTPY NOBOPOTHOIO cToNna, cobntogasi CoOTBETCTBYHOLLEE PACCTOSIHME.

Ecnn makcumanbHas Bbicota MO paBHa 1,5 M, NpoBOAAT HE MEHee YeTbIpeX U3MEPEHUI NPU BEPTUKAIbHOWM
nonapusaummn (4eTbipe No3nLMn No ropu3oHTanu ¢ OAHON BbICOTON) (CM. pUCYHOK A.2a).

A.1.2 N'opusoHTanbHasa nonspusaums

M3mepeHuss Hopmanu3oBaHHOrO 3aTyxXxaHWs MMOLWaaKku Npu ropusoHTanbHOW nonsipu3auumn NpPoBOAAT Npu ABYX
BbiCOTax nNepefatlleit aHTeHHbl. MeHbluasi BbiCOTa LEHTPa aHTeHHbl AOoMkHa ObiTe 1 M, 6onbwas — 2 M (cMm.
Tabnuuy A.1). laMepeHusi NpoBOASIT Ha ABYX BbICOTaX @aHTEHHbI Ha CNeAYHLUMX NO3ULNAX:

1) TOYHO B LiEHTPE NOBOPOTHOrO CTONa;

2) Ha paccTosiHum 0,75 M cnepeam OT LeHTpa NOBOPOTHOrO CTona nepen NpUEMHON aHTEHHOWM;

3) Ha paccTosiHum 0,75 M c3agun OT LieHTpa NMOBOPOTHOrO CTONa B yAaneHuu OT MPUEMHOW aHTEHHbl, ecnun 3Ta
no3nMuusa HaxoauTCA Ha pacCcTosAHMM He MeHee 1 M OT BepTuKarnbHbIX MOBEPXHOCTEW, obnagaloLwmnx CBOMNCTBaMM
OVanekTpuka (cMm. npumeyaHue 2);

4) B ABYX NO3NLMSX C KaXOO0W CTOPOHbI LIeHTpa MOBOPOTHOIO CTONa Tak, YTOObl paccTosiHME MeXAy KOHLIOM aHTEH-
Hbl ¥ BepTUKanbHOW NUHWEN, NPOBEAEHHON Yepes LIeHTp MOBOPOTHOro crtona, obino 0,75 M. B namMepeHusix B ykazaHHbIX
OBYX No3uuMaX HET HeobXoOuUMOCTU, eCnM  aHTEHHa, YCTaHOBMEHHasl B LieHTpe NMOBOPOTHOro crona, 3aHumaeTt 90 %
LUMPWHBI UCNbITaTeNbHOro 06bema. Ecnn anemeHTbl aHTEeHH, PacnofoXeHHbIX B Yka3aHHbIX ABYX NO3uumsx (Npyv OocTa-
TOYHOW ANVHE 3NEMEHTOB aHTEHH), 3aHUMAlOT LEHTP MOBOPOTHOrO CTOMa, U3MEPEHUS NPW PacronOXEHUN aHTEHHbI B
LleHTpe NMOBOPOTHOrO CTona He NpoBOAST.

PekomeHaaLmn no nNpyMeEHSIEMON BbICOTE aHTEHH OCHOBaHbl Ha BbicoTe MO He Gonee 2 M M MCNONb30BaHUN
TUMWYHBIX LUMPOKOMOIOCHBLIX aHTeHH. McnbiTaHnsa ob6opynoBaHus, BbiCOTa KOTOPOro NpeBbIaeT 2 M, Ui obopyaoBaHust
pasmepamu, npesbiwarowmumm 1 - 1,5 M, moryt notpeboBaTtb GonbLUel BbICOTbI pa3MeLLeHNs nepeaatoLlien aHTeHHbI U
6onbLUMX yAaneHWn aHTEeHHbI OT LeHTpa NOBOPOTHOrO CTona. 3Ha4yeHnss HOPManu3oBaHHOMO 3aTyxaHus AfS HEKOTOPbIX
reoMeTpuin n3aMepuTernbHbIX NOWAA0K, OTNNYAIOLNXCS OT YCTaHOBIEHHbIX B HACTOALEM CTaHAapTe, npvBeaeHsb! B [8].
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Ecnu makcnmanbHbin ropudoHTaneHein pasamvep WO paseH 1,5 M, HeobxoamMmo npoBoanTb He Gonee yeTbipex
N3MEPEHUI NPV rOPU3OHTanNbHOW NONApM3aLnn (ABe NO3NLMM NO rOPU3OHTann Npu ABYyX BbiCOTax) (CM. pucyHok A.26).

MpunmevaHuns

1 [Ins namepuTtenbHbIX NnoLwanok 6e3 noBopoTHOrO CTOMa MOHATUE «LEHTP» OTHOCUTCS K LIEHTPY MOBEPXHOCTU
ucnblTatensHoro crona pasmepamu 1 - 1,5 m.

2 Pasmewenne MO B6Nn3m oT npeameToB, obnagarLLMx CBONCTBAMWU OMAMEKTPUKA, NPUBOAUT K M3MEHEHMAM
pacnpegeneHns TOKOB, YTO MOXET OKa3aTb BMMAHME Ha XapaKTepUCTMKW M3nydeHns o6opyaoBaHus Npu ykasaHHOM
pacnonoxenuun. MNpu pasmeweHun MO BONM3N ONaNeKTpuyecknx npegmeToB HeoOXoaMMbl OOMOMHUTENbHbIE U3Mepe-
HMS 3aTyxaHWs M3MEepUTENbHOW MoLaaKu.

Tabnuua A.1— HopmanusosaHHoe 3aTyxaHue nnowaaku A,, b, Ana pekomMeHayembIx nonapusauui npu UCnons-
30BaHWM LUMPOKOMOSOCHbIX aHTEHH

Monsapusaums opusoHTanbHas BepTtukanbHas
R, ™ 3 3 10 10 30 30 3 3 10 10 30
hy,m 1 2 1 2 1 2 1 1,5 1 1,5 1
hy, M 1—4 1—4 1—4 1—4 1—4 1—4 1—4 1—4 | 1—4 1—4 1—4
F, MI'y Ay, 0B
30 15,8 11,0 29,8 241 47,7 41,7 8,2 9,3 16,7 16,9 26,0
35 13,4 8,8 27,1 21,6 45,0 39,1 6,9 8,0 15,4 15,6 24,7
40 11,3 7,0 24,9 19,4 42,7 36,6 5,8 7,0 14,2 14,4 23,5
45 9,4 5,5 22,9 17,5 40,7 34,7 4,9 6,1 13,2 13,4 22,5
50 7,8 4,2 21,1 15,9 38,8 32,9 4,0 5,4 12,3 12,5 21,6
60 5,0 2,2 18,0 13,1 35,7 29,8 2,6 4.1 10,7 11,0 20,0
70 2,8 0,6 15,5 10,9 33,0 27,2 1,5 3,2 9,4 9,7 18,7
80 0,9 -0,7 13,3 9,2 30,7 24,9 0,6 2,6 8,3 8,6 17,5
90 -0,7 -1,8 11,4 7,8 28,7 23,0 -0,1 2,1 7,3 7,6 16,5
100 -2,0 -2,8 9,7 6,7 26,9 21,2 -0,7 1,9 6,4 6,8 15,6
120 —4,2 -4.4 7,0 5,0 23,8 18,2 -1,5 1,3 4,9 54 14,0
125 -4,7 -4.7 6,4 4,6 23,1 17,6 -1,6 0,5 4,6 51 13,6
140 -6,0 -5,8 4,8 3,5 211 15,8 -1,8 -1,5 3,7 4,3 12,7
150 -6,7 -6,3 3,9 29 20,0 14,7 -1,8 -2,6 3,1 3,8 12,1
160 -7,4 -6,7 3,1 2,3 18,9 13,8 -1,7 -3,7 2,6 3,4 11,5
175 -8,3 -6,9 2,0 1,5 17,4 12,4 -1,4 -4.9 2,0 2,9 10,8
180 -8,6 -7,2 1,7 1,2 16,9 12,0 -1,3 -5,3 1,8 2,7 10,5
200 -9,6 -8,4 0,6 0,3 15,2 10,6 -3,6 -6,7 1,0 2,1 9,6
250 -11,7 -10,6 -1,6 -1,7 11,6 7,8 -7,7 -9.1 -0,5 0,3 7,7
300 -12,8 -12,3 -3,3 -3,3 8,7 6,1 -10,5 -10,9| -1,5 -1,9 6,2
400 -14,8 -14,9 -5,9 -5,8 4,5 3,5 -14,0 -12,6| —-4.1 -5,0 3,9
500 -17,3 -16,7 -7,9 -7,6 1,8 1,6 -16,4 -151| -6,7 -7,2 2,1
600 -19.1 -18,3 -9,5 -9,3 0,0 0,0 -16,3 -16,9| -8,7 -9,0 0,8
700 -20,6 -19,7 | -10,8 | -10,6 | -1,3 -1,4 -18,4 -18,4| -10,2 | -10,4 | -0,3
800 -21,3 -20,8 | -12,0 | -11,8 -2,5 -2,5 -20,0 -19,3| -11,5 | -11,6 -1.1
900 -22,5 -21,8 | -12,8 | -12,9 | -3,5 -3,5 -21,3 -20,4| -12,6 | -12,7 | 1,7
1000 -23,5 -22,7 | -13,8 | -13,8 | -4,5 -4,5 -22,4 -21,4| -13,6 | -13,6 | -3,6
MpumeyaHune — 3HayeHUss NpMBeAEHbI ANst aHTEHH, PACNONOXEHHbIX Ha paccTosiHUM He meHee 0,25 M
MEeXAY HWXKHUM KOHLOM aHTEHHbl W 3eMnewn Npu pasmeLLeHnn LeHTpa aHTEeHHbl Ha BbicoTe 1 M npu BepTuKanb-
HOM nonspusauunu.
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Beicoty
YCTaHOBKM
N3MEHSAIOT
otr1004m™m

HanpasneHue
nepemelLLeHns
aHTEeHHbI AN
obecneveHns
NOCTOSIHHOTO
paccTosiHus R

p — TOYKM pasMelLeHUss Mepedarolmx aHTEeHH, HaxoOsLMXCH Ha OKPYXXHOCTM, OnvCbiBaEMOW KpawHel Toukon VIO npu BpalyeHum
Ha 360°; h, — BbIcoTa nepepatolien aHTeHHbl (hy =11 1,5 M); R — pacctosiHne Mexay BepTuKanbHbIMU NPOEKUUAMU LIEHTPOB
nepegaroLwen n NPUEMHON aHTEHH

a) PacnonoxeHue aHTeHH nNpu BepTMKanbHOM nonspusauun

BbicoTy

yCTaHOBKM
N3MEHST
otT1004M™m

Hanpaenexve
nepeMelLLeHns
aHTEeHHbI Ans
obecnedeHus
NOCTOSIHHOTO
pacctosiHusa R

p — TOYKM pa3MelLeHVs NepefatoLlmX aHTEHH, HAXOASALWMXCA Ha OKPY>KHOCTU, OMUCbIBAEMOW KpanHel Toukon MO npu  BpaleHum
Ha 360°; h, — BbIcoTa nepeaatoLielt aHTeHHbl (hy = 1 1 2 M); R — paccTosiHue Mexay BEpTUKanbHbIMU MPOEKLUAMM LLEHTPOB nepe-
JatoLlen U NPUEMHON aHTEHH

6) PacnonoxeHne aHTEHH NpW ropuM3oHTasnbHOM nonspusauum

PucyHok A.1 — TuUNMYHOE pacrorioXeHWe aHTeHH NpU U3MEPEHUN 3aTyXaHusl anbTepHaTUBHOW M3MepPUTENbHO
nnoLanKku
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BbicoTy

YCTaHOBKM
N3MEHSIOT
oT1p0o4m

Hanpaenenune
nepemMeLLeHns
aHTEHHbI ANns
obecneyeHuns
NMOCTOSIHHOTO
pacctosHusa R

R — paccTosiHne MeXay BepTuKanbHbIMWU NPOEeKUMAMU LEHTPOB nepegaroLwen U NPUEMHON aHTEHH

a) PacnonoxeHve aHTeHH Npu BepTMKanbHOW nonsipu3auum (McnbiTyemblii 06bem pasmepamu He 6onee 1 (rybwuHa) - 1,5 (wupuHa)-
- 1,5 (BbicoTa), M, Npu pacctosiHum Gonee 1 M OT 3agHen rpaHuLbl obbema A0 Gnkallen TOYKU KOHCTPYKLMUK, CMOCOGHON BbI3BaTh

HexenartesbHble OTpa)KeHMH)

BbicoTy

YCT@HOBKM
N3MEHSIIOT
otT1 004 m

HanpaeneHue
NepeEMELLEHNSI
aHTeHHbI Ang
obecneyeHus
NOCTOSIHHOTO
pacctosHua R

Y

R — paccrosiHve Mexay BepTUKanbHbIMM MPOEKUMSIMU  LIEeHTPOB Nepeaatowen 1 NpuemMHoN aHTeHH

6) PacnonoxeHne aHTEHH Mpy ropM3oHTasrbHON MonApu3aumn (MCbITyembli o6bem pa3vepamu He Gonee 1 (rmy6uHa) - 1,5 (wmpuHa) -
- 1,5 (BbICOTA), M, MpY paccTosHUK Gonee 1 M OT 3afdHel rpaHuLbl o6bema o GnvxainLien TOYKU KOHCTPYKLUUK, CMOCOBHON BbI3BaTh
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MpunoxeHue b
(o6s13aTenbHOE)

AﬂrOpVITM NMPUHATUA peleHnA Nnpu NaMepeHnax ¢ npumMmeHeHMeM NMUKOBOIro AeTeKrtopa

[ns ymeHblleHnsa BpeMeHn nposeaeHus ucnoitaHuin OUT npu namepeHnsax KoHAyKTuBHbIX VIPI Ha ceTeBbIx 3a-
XrMax n noptax ca3u B nomnoce yactot ot 0,15 go 30 MI'y moryT mcnone3soBatbes nsmeputenu WP ¢ nukoBbiM
aeTtektopoM. Mpu MX MCNONbL30BaHMN OKOHYATENbHOE peLleHue O pesynsratax WCMbITaHMn MOXET OblTb MPUHATO C
NpMMEHEeHeM MPUBEAEHHOrO HWXe anroputma.

AHanusaTopbl cnekTpa unv u3aMepuTenbHble MPUEMHUKN, NMEKOLME BbICOKOYaCTOTHbIE NMPecenekTopbl, aBToMa-
TUYECKM cneasiume 3a 4acToTOW, CKaHMpyeMOoW aHann3aTopoM CnekTpa unv NpUeMHUKOM, AOMMKHbI MMeTb BpeMs obpa-
OOTKM Ha KaXXOoW YacToTe, [O0CTaTo4YHOE AMst TOro, 4YTobbl n3bexaTb aMnnTyaHbIX OWMGOoK npu namepeHunsx VPTI.

Kpome Toro, Ans UCKMoYeHns BANSHUA Ha pesynbTraTbl USMEPEHU LUMPUHA NONOChl BUAEOTPaKTa B aHanm3aTope
crnekTpa AormkHa ObiTb He MeHee LUMPUWHbLI NONOCkl NponyckaHusa nameputens VPTI.

MukoBbIV AeTekTop

!

Oa Het

M3 < Hopmbl C37? —l
Oa Het
—< N3 < Hopmbl KM37?

KBasunukoBbI AeTekTop

da Het
?
< KM8 < Hopmbi KI'I3.>—

H
<ﬂ—aaﬂ3 < Hopmbl C37? >ﬁ>

\

[eTekTop cpegHUx 3Ha4YeHui

!

- fla C3 < Hopmbl C37? Her >

CootBeTcTBYET He cooTBeTcTBYET

M3 — nukoBble 3HayveHust; KMN3 — kBasunukoBble 3HayeHus; C3 — cpegHue 3Ha4YeHua

PucyHok B.1 — Anroputm NpuHATUSA peLleHns Npu n3MepeHnsx nmMkoBbix 3HadveHmn NPT
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MpunoxeHue B
(o6s13aTenbHOE)

UcnbiTaTenbHble yCTaHOBKN A4Sl U3MepPeHns o6Lero HeCUMMETPUYHOIO HanpsiKeHus!
M o6Llero HecummeTpu4Horo Toka UPT

B.1 BeegeHue

B HacTosiLleM MpUNOXeHWN YCTaHOBMEHbl MeTOAbl, MNPUMEHsieMble AfS U3MEPEHUS IMUCCUN KOHAYKTUBHbLIX
nomex, 00yCOBMEHHONW CyMMapHbIM OBLLUMM HECUMMETPUYHBIM MOMHLIM CONPOTUBAEHNEM INHWUIA CBSI3W, NOAKIIOYEH-
HbIX K noptam ceasn OUT, B cooTBeTCTBUM C TpeboBaHWAMM HacTosiero ctaHgapra. B saBncumoctu ot Tvna kabenen
MOFYT MCNOMb30BaTLCA Pa3nMYHbIE METOAbI C YH4ETOM MX NPEUMYLLIECTB U HeJoCcTaTKoB (CM. npunoxenue E).

B.1.1 NpumeHeHune AMCC unu YCP, B Tom uncne npuseaeHHbix B FOCT P 51317.4.6

[ns HeakpaHNpPOBaHHbLIX CUMMETPUYHbIX nap ncnone3ytoT AIMCC, cooTBeTCTBYOWME TpeboBaHMAM, YCTAaHOBMNEH-
HbiM B 9.6.2. ins kabenen ApyrMx TMNOB (3KPaHMPOBAHHbBIX U HEAKPAHNPOBAHHBIX) AOMYCKaeTCs UCMoNb30BaTh YCTPOW-
ctBa cBa3n/pa3easkn (YCP) no FOCT P 51317.4.6, npu ux Hannyimm n ecnn MO cnoco6HO HopManbHO dyHKLMOHUPO-
BaTb, ecnu YCP npucoeguHeHo k kabento, nogkntoveHHoMy K nopTy ceasu MO (cm. pucyHok B.1). 3aTyxaHue npoponb-
Horo nepexoda YCP (3l1) He pomkHO npesbilwaTe 3HaveHun, yctaHoBneHHbix Ansg AMNCC B 9.6.2, nepeuncnexue B),
C Y4YETOM HWKHEW rpaHuLbl gonycka npu ycnosum, 4to ONCC cooTBeTCTBYIOT kaTeropun kabenen, nogknoyaemoix k NO.

MpumeHeHne aToro metoaa (korga BO3MOXHO) AaeT Hauny4ylme pesynbratbl M3MEpPeHUn C HaMMeHbLLEWN Heonpe-
AeneHHOCTbI.

B HekoTopbIx crnyyasx cooTBeTcTByoLWmMe YCP/3MNCC MoryT oTCYyTCTBOBaTL UMW UX MOAKMIOYEHNE CMOCOBHO OKa3bl-
BaTb BNUsSIHWE Ha paboTy cucTeMbl B LierioM. [oaToMy HeobxoauMo NpUHUMaTh ApyrMe MeToabl MPOBEAEHUS U3MEPEHMI
6e3 npumeHeHus cneumanbHbix YCP/3MCC. AnsrepHatuBHble MeToabl npuBedeHsl B B.1.2 n B.1.4.

Ecnn YCP, cootetctBytollee TpeboBaHuam FOCT P 51317.4.6, NpMMEHSIIOT NpW MUCMNbITaHUSX HA COOTBETCTBME
HOpMaM HacTosILEero ctaHgapTa, OHO AOMKHO ObiTb OoTkanmbpoBaHo Tak, 4ToObl 3MI1 He npeBbIWano AONYCTUMbIX
3HayeHun, ycTtaHoBneHHbix ans AMNCC B 9.6.2, nepeuncneHue B).

Mpy npoBeaeHUN n3mepeHUin HeobxoanMo:

- nogcoeanHnTb YCP/JMCC HenocpeACTBEHHO K MiacTvHe 3a3eMieHus;

- €CINU UCNOoMb3yeTCa MeTo M3MEPEHNS HaNPsHKeHWs, naMepuTb HanpskeHne VPT Ha nopte YCP/AINCC, ckoppek-
TMpoBaTb nokasaHusa nameputensa VPI cymmmpoBaHuem ¢ koadduumeHToM kanubposku HanpskeHuns B YCP/SIMNCC B
cooTtBeTCcTBUM C 9.6.2, MepeyuncneHme r), 1 CPaBHUTbL C HOPMOIN HANPSKEHUS;

- ecnu ncnonb3yeTcs MeTod M3MEpPeHUs CuMbl Toka, namepuTb cuny Toka MIPTT ¢ noMOLLbio TOKOChEMHMKA U
CpPaBHUTb C HOPMOW CWMbl TOKa.

Mpn ncnonssosaHun YCP/3MCC HeT Heob6XoaMMOCTM B OAHOBPEMEHHOM NMPUMEHEHUN HOPM  HanpsKeHus W
cunbl Toka UPTI.

Bo Bpems namepeHus cunbl Toka K nsmeputensHoMmy nopty YCP/3SMNCC nogknioyaloT Harpysky COnpoTUBNEHNEM
50 Om.

TOKOCHEMHMK
(ecnu npumeHsieTcs)

no rno

0,4m

YCP/
A arcc N

0,8 m Bes orpaHuyeHus

paccToaHuA

Mo — ncnbiTtyemoe o6opy,u,oaaHV|e; MO — nopkntovaemoe oGopy,qosaHme; 1 — paccTosiHme A0 nnacTuHbl 3a3eMieHns (BepTVI-
KanbHOM unu FOpMSOHTaJ‘IbHOI;I); 2 — paccTosiHne A0 NracTWHbl 3a3eMMeHns], He SABNSIOLLEEC KPUTUYHBIM

PucyHok B.1 — MpumeHeHne YCP no FOCT P 51317.4.6 B kavectBe YCP/JINCC
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B.1.2 NpumeHeHue Harpy3ku conpoTuBrieHnem 150 Om, noaknYeHHOW K BHELLHEe NOBEPXHOCTU 3KpaHMUpo-
BaHHOro kabens

B HacTosLLEeM nyHKTE yCTaHOBMNEH METOZ, KOTOPbI MOXET ObITb MCNOMb30BaH AN KoakcuarnbHbIX kKabenen Bcex
TUNOB, @ TaKkKe 9KPaHUPOBAHHBLIX MHOrONPOBOAHLIX kabenen.

Kabenb, nogcoeanHeHHbIN k nopTy cBA3n MO, He nepepesaloT, B OTnM4Yme OT cny4as, ykasaHHoro B B.1.1. OgHako
HeobX0AMMO BCKPbITb BHELLHIOW U30MsUMI0 kabensa ans Toro, 4tobbl MMETb AOCTYM K BHELWHEeNn MeTannu4eckomn
NOBEPXHOCTM 3KpaHa.

Mpu npoBegeHUn namepeHnin (cMm. pucyHok B.2) Heobxogmmo:

- BCKpbITb M30MNALMI0 U NOAKINIOYNTL pe3ucTtop conpoTtueneHmem 150 Om Mexay BHeLUHel NOBEPXHOCTbIO 3KpaHa
M NNacTUHOW 3a3eMINeHns;

- YCTaHOBUTb (beppunTOBYIO TPYOKY MNu nornoLiarome Knewmy Mexay TOYKOM NoAKMYeHs pe3ncTopa cConpoTms-
nexdvem 150 Om n nogknoyaeMbiM 060pyaOBaHUEM;

- n3amepuTb cuny Toka VNPT ¢ nomoLLblo TOKOChEMHMKA U pe3ynbTaThl UBMEPEHUI CPABHUTL C HOPMOW CUIbl TOKA.
O6Lee HeCMMMETPUYHOE COMPOTMBIIEHNE ChpaBa OT pesucTopa conpoTtusneHnem 150 OM JOMKHO GbiTb 4OCTATOYHO
6onblWMM AN TOro, YTo6bl UCKMOYUTL €r0 BNUSIHUE Ha pe3ynbraTbl 3MepeHuid. MiamepeHne conpoTuBREHUs, KOTopoe
AOIMKHO 3HaunTenbHO npesbiwaTtb 150 OM, 4To6bI He OKasbiBaTh BNWSHWE Ha pesynbraTtbl naMepeHni ans vactot UPTT,
cosgaBaeMbix MO, npoBoaaT B cooTBETCTBMM C B.2.

Mpu nogkmnYeHUn K BHELUHEN NOBEPXHOCTU 3KpaHWpOBaHHOro kabens Harpysku conpotusneHmem 150 Om
BO3MOXHO n3mepeHune Hanpsbkenus UPT. Hanpsokenne WP MoxHO naMepsite nubo napannenbHoO pe3ncTtopy conpo-
TveneHnem 150 Om, npuMeHsIst MPOBHUK C BLICOKMM MOMHBbIM COMPOTUBIIEHNEM, NMNMOO NCMONb3YSA NEPEXOAHOE YCTPOK-
ctBo 50—150 Om no OCT P 51317.4.6 B kadecTBe Harpysku conpotusneHnem 150 Om 1 npumeHsas koadpdmumeHT
koppekuum (9,6 ob npy ncnonb3oBaHuM nepexogHoro ycrponctea 50—150 Om).

|_|O,E|C06,CU/IHFHOT K BHELUHEeNn NOBEPXHOCTU 3KpaHa

TOKOCBEMHMK DeppuThbl
Er 0,1 m
z Mo no
A N
150 Om
010,3000,8Mm 0,1m Bes orpaHuveHus

! ! ! ! I paccTosHus
MO — uncnbiTyemoe o6opynoBaHue; MO — nogknyaeMoe obopynoBaHune; 7 — paccTosiHMe A0 MracTUHbl 3a3eMreHus
(BEPTMKANbHOM UMM FOPU3OHTarNbHON); 2 — PacCTosiHME [0 NNAcCTWHbI 3a3eMIEHUs], HE ABNSIOLEECS KPUTUYHBIM

PucyHok B.2 — MNpumeHeHune Harpysku conpoTtusrieHrem 150 Om, NoaKMOYEHHOW K BHELLHEN NMOBEPXHOCTU 3Kpa-
Ha kabens

B.1.3 NpumeHeHne KOMGMHaLMKN U3 TOKOCbEMHUKa U EMKOCTHOIO NPO6GHUKa HanpsiKeHNs

Mpn npoBegeHWM M3MepeHun (CcM. pucyHok B.3) Heobxoammo:

- uameputb cuny Toka WPl ¢ nomoLbild TOKOCHEMHUKA;

- n3meputb HanpsbkeHne VIPTT ¢ noMoLLbio eMKOCTHOTO MPOOHUKA HaNpsKeHWUS B COOTBETCTBUM C [6], NyHKT 5.2.2;

- CpPaBHWUTb U3MEpPEHHOEe HanpshkeHne ¢ HopMOoW HanpsxeHua WP,

- CPaBHUTb U3MEPEHHYI0 CUITy ToKa C HOpMon cunbl Toka WPTI.

MO pomkHO COOTBETCTBOBaTb HOpPMaMm HanpshKeHWst 1 Hopmam cunbl Toka UPTI.

ToKOCHEMHUK EMKOCTHbI NPOBHUK  deppuTbl

HanpsikeHns! (no BbIGOPY)

no

no

0,4m

O10,3000,8M™ Be3s orpaHnyeHus

| L ! paccTosaHuA |

Mo — ncnbityemoe oGopy,qosaHme; MO — noakntovaemoe 06opy,l:|,0|3aHme; 1 — paccTosiHne A0 NnacTuHbl 3a3eMneHns (BepTM-
KanbHON unu I'OpVI3OHTaJ'|bHOI7I); 2 — paccTosiHne [0 NnacTuHbl 3a3eMieHNs, He ABNSIOWEeecs KPUTUYHBIM

PucyHok B.3 — lNprvMeHeHne KOMOUHaLMM 13 TOKOCbEMHMKA M eMKOCTHOro NMpobHMKa HanpskeHus
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B.1.4 UsmepeHuns 6e3 noagknioveHus K IKpaHy kabens n 6e3 npuMmeHeHUs1 3KBMBarieHTa NOJIHOro conpoTuBIe-
HUA ceTn

Mpn kombuHMpoBaHuM meToaa no B.1.4 ¢ meTogom no B.1.3 MoxHO Bocnonb3oBaTbcst NpenmyLecTBamm obomx
MEeTO/0B.

BHavyane npoBoAaT uamMepeHus MeTogoMm, ycTaHoBreHHslM B B.1.3. Ecnu pesynbtatbl U3MepeHuin Hwuxke Hop-
Mbl, cyuTatoT, 4to MO cooTBeTcTBYET HopMe VIPTI. Ecnun ammuccusi noMmex Ha ogHoW unu 6onbLieM Yucre 4acToT NpeBbl-
LIaeT HOpMY Mpu U3mMepeHnnM metogom no B.1.3, gonyckaeTcss NpoBOAUTbL W3MEpPEHMS TOMbKO Ha 3TMX YacToTax, Mc-
nonb3ys Metog no B.1.4. Takum obpasom, MeETOA, yCTaHOBMEHHbIV B B.1.3, ncnonb3yoT B 3T01M KOMOMHALMKN KaK MeToz
BbIOOpa 4acToT, Ha KOTOPbIX HEOOXOAMMO NPOBOAUTL AaNbHENLME N3MEPEHNST C MOMOLLBIO 6onee ToOYHOro, HO Tpebyto-
wero GonbLuKMX 3aTpaT BpeMeHu, metoaa no B.1.4.

MpumeyvyaHnne — Metog no B.1.4 moxeT ObITb NPMMEHEH Ha BCeX YacToTax WU3MEPEHWN.

Mpn n3mepeHnsix ncnonb3yTcs eppuTHbE MaTepuansi.

Mpwn npoBeaeHWN n3amepeHun (cMm. pucyHok B.4) Heobxogwmo:

- onpepenutb YactoTbl co3gaHus WPl ucneiryembivM o6opyaoBaHnem;

- n3mepuTb obLiee HECMMMETPUYHOE COMPOTMBIEHNE Kabens ¢ deppuToBo TpybKoW U noaknovaemoro obopy-
[OBaHNS MeToAoM, npuBeAeHHbIM B B.2, Ha npeaBapuTenbHO BbiABAEHHbIX YacTtoTtax MPTI. MNonoxeHue depputoBomn
TpyOKM BbIOMpalOT Tak, YTOObI 0bLLEee HECUMMETPUYHOE conpoTuBneHne 6bino paBHo (150 + 20) Om, 1 OoTMeYaT 3TO
nonoxexue. B ykazaHHOM nornoxeHun epputoBas Tpybka [OIMKHA HaxoauTbecsa nNpu uamepeHun Toka UPTT.

MpumeyaHne—Ha pasHbix 4YacToTax [Ans nonyyvyeHuss oOLero HeCMMMETPUYHOTO COMPOTUBIIEHMS
(150 + 20) Om wmoryT noTpeboBaTbCs pa3Hble TUMbl HEPPUTOB;

- n3mepuTb cuny Toka MPIT ¢ nomMoLLblo TOKOCbEMHMKA. BTOpOM TOKOCHLEMHUK, MCMOMb3yeMbli BO BpeMS kanunb-
POBKM B COOTBETCTBUM C pasaernom B.2, sensietcs «TectoBbiM». OH HE NPUMEHSIETCS BO BPEMS UCMbITAHWIA A5si TPOBEPKM
COOTBETCTBUS, @ CMYXUT AN OLEHKN OOLEero HECUMMETPUYHOIO COMPOTUBIIEHNS;

- CPaBHUTb M3MEPEHHbIA TOK C HOPMOW curnbl Toka UPTI.

McnbiTaTenbHbIi TOKOCHEMHUK (TONBKO ANs KannbpoBKM)

TokocbeMHUK Ansa nsmepeHuin Toka NPT

v [

M3mepeHue obLLero HeCMMMETPUYHOIO

0,4 m

conpoTueneHus (cm. B.2)

O010,1000,8M™ Bes orpaHuyeHus paccTtosHua
I | 1

Mo — ncnbityemoe o6opy,u,oaaHV|e; MO — nopkntovaemoe oGopy,qosaHme; 1 — paccTosiHme A0 nnacTuHbl 3a3eMieHns (BepTVI-
KanbHOM unu FOpVI3OHTaJ'IbHOl7I); 2 — paccTosiHne A0 MacTWHbl 3a3eMMeHnsi, He SABNSIOLLEEC KPUTUYHBIM

PucyHok B.4 — N3mepeHunsa 6e3 nogkmoveHns K akpaHy kabens v npyMeHeHus SKBMBareHTa MosiHoro
CONPOTUBIIEHNSA CETH

B.1.5 Anroputm BbiGopa MeToaa ucnbITaHUM

Anroputm BbiIGopa mMeTofa ucnbiTaHun  Ans pasnuyHblix noptoB OWUT (ans noakmovYeHns He3KpaHNMpOBaHHOM
BMTOWM napbl, 3KpaHMPOBAHHON BUTOW Mapbl, KOakcManbHOro kabens, kabens anekTponutaHusa v T. 4) npuBedeH Ha
pucyHke B.6. B cnydyasx, ecnv npMMeHWMbl pa3nunyHble Tunbl kabenemn, HanpyMmep 3KpaHWPOBAHHOW WM HE3KPaHUPO-
BaHHOWM BMTOW Napbl, NPV UCNbITAHMAX Ha COOTBETCTBME TpeboBaHMAM HaCTOALLEro ctaHgapTa AOMKHbI MPUMEHATLCH
pasnu4yHbie MeToapbl.

B.2 U3mepeHune obLiero HeCUMMETPUYHOIO CONPOTMBIIeHUs Kabens ¢ peppUTOBOM TPYOKOM U NOAKITHOYAaEMOro
obopyaoBaHus

KanmbpytoT TOKOCLEMHUKM AN HACTPOWKMU U U3MEPEHUI B NATUAECATUOMHON yCTaHOBKe (CM. pucyHok B.5). Ons
3TOro noJaloT HarnpshkeHne HacTponku U, OT reHepaTtopa CUrHarnoB Ha TOKOCbEMHWK HaCTPOWMKM 1 PErncTpupytoT Tok /,
B U3MEpUTENbHOM TOKOCBEMHUKE.

OtcoepuHsitoT kabenb ot O 1 coeanHSAOT ero ¢ NnacTMHon 3aszemneHus Ha ctopoHe MO (cMm. pucyHok B.5).

MopatoT HanpsbkeHne U, HacTponkn B kabenb C TeM Xe TOKOChEMHUKOM HaCTPOWKU.
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N3mepstoT TOK B M3MEPUTENBHOM TOKOCHEMHUKE M onpeaensioT obliee HeCUMMETpPUYHOe conpoTuerneHve kabe-
nsi ¢ heppuTOBOM TPYGKOW M NoakntovaemMoro o6opyaoBaHUs CpaBHEHMEM Toka 1,, 3aperncTpupoBaHHOIO N3MepUTeSb-
HbIM TOKOCBEMHUKOM, C TOKOM /; (obLiee HecuMmeTpuiHoe conpoTuenerne pasHo 50 7, / I,). Hanpumep, ecnn Tok I,
paBeH NonoBuHe Toka /., To obLiee HecMMMETpUYHOe conpoTuanenne 6yaet pasHo 100 Om.

HacTosawmn meToa nsamepeHns cyMMapHOro obLiero nofiHoro HECMMMETPUYHOIO CONPOTUBIIEHUS MOXET UCMOSb-
30BaTbCH TOMbKO MPW BLIMOMHEHUW CREAYIOLLMX YCIOBUN.

OnvHa netnn Ha cxeme kanubposkn 50 Om (cm. pucyHok B.5) pomkHa coctaBnatb 10 % obwer AnvHbel netnu
(cm. pucyHok B.4). AnunHbl o6enx netenb OOMKHbI ObiTb MeHee 1,25 M. BbinonHeHne aTmx ycrosui Heobxoammo Ang
UCKMIOYEHNS pe3oHaHca, KOTOpbI MOXET MOBMUATbL Ha M3MepeHue COMPOTUMBIEHWUS U YBENWYUTL HEONpPeaeneHHOCTb
N3MEPEHUN.

Mpwn namepeHmn obLero HECMMMETPUYHOTO CONPOTUBIEHNSA UCMONBL3YIOT OAUH U3 criedyoLwmnx MeTOA0B:

- metoqd 1 — noaknioyarlT aHanu3aTop MOMHbIX COMPOTMBMAEHWN K kabenio, cBasaHHOMY ¢ nopTtom MO, B Touke
nepeknioYeHns, Kak nokasaHo Ha pucyHke B.4, n k nnactuHe 3asemnenus. lNpu npoBegeHun atmux namepeHun MO
OTKIHO4AIOT, U BCe npoBoAa kabens, coefgnHeHHoro ¢ noptom WO, coeamHSIOT BMECTe B TOYKE MOAKIIOYEHNS K aHanvsa-
TOpY MOMHbIX conpoTtusneHuin. Heobxogumo cobniogats TpeboBaHns Ana anvH kabenen, npmeedeHHble Bbiwe. McnbiTa-
TenbHas ycTaHoOBKa AOIMKHa ObITb aHanormyHa yctaHoBKe, NpeAcTaBneHHon Ha pucyHke E.4;

- MeToq 2 — obwme HecuMMEeTpUYHble HanpskeHue u Tok VIPT1 namepsoT ¢ ucnonb3oBaHneM aHanu3artopa
Lenen, TOKOCbEeMHMKA U EMKOCTHOro NpobHuka HanpsxeHuns. OTHOLLEHNe HanpsbkeHus K TOKy B kabene, coeanHeHHOM
¢ noptom NO, namepeHHoe ¢ NOMOLLbIO aHanu3aTopa uenen, onpegenset obliee HECUMMETPUYHOE COMNPOTUBIEHME.
WcnbiTaTenbHas yctaHoBKa AOIMKHa ObiTb aHanormyHa ycraHoBKe, MpeAcTaBneHHON Ha pucyHke E.4.

50 Om

McnbiTatenbHbIN N3mepuTtenbHbIn

TOKOCHEMHUK 1 TOKOCHEMHUK
Uy
leHepaTop NameputenbHblii
curHanos NPUEMHUK
AHanusatop uenen

U1 — HanpshkeHne HacTpOWKW OT reHepaTopa CUrHaroB; 11 — TOK B U3MEPUTENTIbHOM TOKOCbEMHUKEe

PucyHok B.5 — YctaHoBKa Ans kanvbpoBku
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Havano n pouecca

WcnblTaHus He npoBOOAT

MopT NO
ABNSAETCA NOPTOM
cBA3u no 3.6?

Hert

BbIGpaThb TMN nopta

i i ' ¥ ¥

= e )
HeakpaHupoBaHHble ISKpaH"'pOBaHH"'” . CeTb [pyrite nopTs!
CYMMETPUYHbIE Napbl Wnam KoakchanbHsIN ANEKTPONUTaHUA Py P

kabenb L )

A

MpumernTb MeTOA, ycTa-

MpumMennTs MeToa, HOBMeEHHbIV B B.1.3 ans

yCTaHOBNeHHbIN B 9.3 N3MEPEHNSA HaNPsHKEHUs!
Uwmeetca Vimeetcs Het 1M Toka
3MNCC no 3MCC no

9.6.2? npunoxenuio ? l *
MpuMeHUTL HopMmy MpUMEHUTL HOpPMbI Hanps-
Nmeetcs (tabnuua 1 unu 2) XeHus u Toka NPT
YCP no (Tabnuua 3 vnu 4)
roCT
P 51317.4.6?

MpuMeHuTb MeToa,

YCTaHOBINEHHbIN B

B.1.2 gns usmepe-

HUA HaNPsHKEHUs
unu Toka

L]

YCTaHOBUTb PE3NCTOP CO-
npotueneHnem 150 Om mex-
Ly 9KPaHOM U 3a3EMIIEHUEM.

YcTaHoBUTL heppuThl Ha

kaberne mMexay pe3McTopom

MO cooTBeTcTBYET
HOpMaMm Hanpske-
HWS 1 TOKa Ha
BCex yacroTtax?

MpeBbilwaeT
3Mn

TpeboBaHus
9.6.2 Ans KOHKpeT-
HOW KaTeropuu
kabena?

B 150 Om 1 NO.
MamepuTb obluee Hecum-
MDUMEHNTL NDOLIECE l METPUYHOE COMPOTUBIIEHUE
[Anzl «[pyrux npoplioa» kIO, ncnonb3ys meton, ycra- Obuee Hecum-

HOBMNEHHbIN B B.2.
| ObecneunTb
conpotuenexue > 150 Om.

METpUYHOE Co-
npoTuBneHue
Ha M0 < 150 Om?,

Mameputb HanpsxxeHue
MpUMeHUTb MeToA, YCTaHOBIEHHBIV WIN TOK
B 9.6.3.1 1 B.1.1 gns uamepexust Hanps-
KEHUSA, UM METOS, YCTAHOBIEHHbIN B
9.6.3.2 ons UsMepeHusi Toka MN3mepuTb 4acToTbl HECOOT-
BETCTBUSI MeToaoMm no B.1.4
1 ‘ :
Ons MOPTOB /A1 NOAKTIOYEHUS: MpUMEHUTL MeTog,
- kabenen kateropum 6 (Mnu ny4ie) NPUMEHUTb yCTaHOBNEHHbIiA B B.1.1 YcTaHoBUTE cheppuThl Ha kabernb.
OrCC, cooTtBeTcTBYOWMUIN TpeGoBaHsMM 9.6.2, NS M3MEPEHUS Hanpsi- Mameputb obLiee HecuMmMeTpu-
nepeyncrieHue B), NyHKT 1; JKEHUS UNU ToKa HOE COMPOTUBMEHNE METOLOM NO
- kabeneii kateropumn 5 (Mnu nyulue) NPUMEHNTb B.2 v otperynuposatb deppuThb,
OlCC, cooTtBeTcTBYOWMUIN TpeGoBaHUsM 9.6.2, 4TOBbI 3HAYEHNE CONPOTUBNEHMA
nepequcneHne B), nyH 6Gbir10 (150 + 20) Om.
- kabenen kateropum 3 (UnNu ny4le) NPUMEHUTb MamepuTtb cuny Toka
OlCC, cooTBeTcTBYOLWUIN TpeboBaHusAM 9.6.2,
nepeyucneHue B), NyHKT 3 ‘
MPUMEHUTL HOPMbI HAMPSXKEHUS
* vnu Toka UPT (tabnuua 3 unu 4)
MpuMeHUTb HopMbl Toka UPT
[MPUMEHNTB HOPMbI HaNPSXXEHNSA (tabnuua 3 unu 4)
unu Toka UPM (Tabnuua 3 unu 4)

J KoHeu, n l

pouecca

| |

PucyHok B.6 — AnropuTtm BeiGopa MeTOA40B MUCMbITaHWUA
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Mpunoxexue I'
(cnpaBo4Hoe)

CxeMmbl 06pa3L|OB JKBUBAINeHTOB MOJIHOINro COnpoTuBIIEHUA CeTU

Metannuyeckui
kopnyc ArNccC
ance o,
O AAN
[J
MO CummetpuyHasa napa no
C e
4

C=4,7mkd; R=2000m; L, =2 38 MH; L, =2 38 MH, R, — Bxoa uameputensa WPTI; MO — nogkniovaemoe o6opynosaHue;
MO — wncnbiTyemoe obopynoBaHue

MpunmevaHuns

1 HomunHanbHbIn koadpdmumeHT kannbposkm (9.6.2, nepeuncnenne g) gomxkeH 6uiTb paseH 9,5 ab.

2 Z,; — HecummMeTpuyHas uenb, Heobxoanmas LOns HacTPOMKKU 3aTyxaHus npogonbHoro nepexoga OMNCC B
COoOTBETCTBMM C TpeboBaHNsAMK, yCTaHOBMEHHbIMK B 9.6.2, nepeuncneHue B)

PucyHok 1 — OMNCC ang npyMeHeHUs C OJHOW HEe3KpaHWPOBAHHOW CMMMETPUYHOW napown
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MeTtannuyeckuit

/ xopnyc JMNCC

AlNCC ansa ogHoM nnun AByx nap

Ly=5x14wmH Ly=5x1,4wMH
O ~HAA =L Y O
BTopas cummeTtpuyHag napa
(o, f AN LY\ O
Mo | no
o f N N o
MepBasi cummeTpuyHas napa :
1
o 1 7Y\ o Y\
CT : ; LcIcILcXIc ° °
Ry Ry
antﬂ antm
4 4 Ls Ly
RX
50 Om

C=82H®; Ly;=2-31MMH, L, =2-3,1MMH; R;=390 Om; R, — Bxoa usmeputens VPIT; MO — nogknioyaemoe obopynosaHue;
MO — ucnbityemoe obopynosaHue; Ly n L, obecneunBaroT MHAYKTMBHOCTL AnddpepeHumansHoro pexvuma 4 - 3,1 = 12,4 M

MpnmevyaHuns

1 HomuHanbHbIn koadpdumumeHT kannbposkm (9.6.2, nepeuncneHune a) oomkeH 6uiTb paseH 9,5 ab.

2 Z,,; — HecuMMmeTpu4Has Lenb, Heobxoanmas AfiA HacTPOMKM 3aTyxaHusa npoaonbHoro nepexoda OMNCC B
COOTBETCTBMMN C TpebOBaHMAMMN, YCTAaHOBMNEHHbIMU B 9.6.2, nepeuncneHue B).

3 AMNCC moxeT adhheKTUBHO MCMNONb30BaTLCA OS5 M3MepPeHMsT 00LLEro HECUMMETPUYHOro HanpsikeHus UPI kak
C O[IHOW HEe3KPaHWPOBaAHHOW CUMMETPUYHONM NapoR, Tak U C ABYMS HE3KPaHMPOBaHHLIMW CUMMETPUYHBIMU Napamu

PucyHok M2 — 3MNCC ¢ Gonblwym 3HaYeHMeM 3aTyxaHusi MPOAOSIbHOTO nepexoaa Ans NMPUMEHEHUs! C O4HOM
W1 OBYMSI HE3KPaAHMPOBAHHLIMWU CUMMETPUYHBIMK NapamMu
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MeTtannuyeckui

/ kopnyc 3MCC

OlNCC ansa ogHoN, ABYX, TPEX UMK YeTbipex nap
Ly=5x1.4 mH L,=8x14MH
fo! .N\ < Y\ ’e)
YeTBepTas cMMMETpUYHas
napa

C ? 0 O o
|

lo + < .N\ ’e)
TpeTbsa cMMMETPUYHAs :
napa I

o *r— AR AR o

mo 1 no

[o} : : .N\ .fY\ 7o)
Bropas cummeTpuyHas : :
napa I I

. ; ; e M o

I I I ¢ i

I I I

o——t—— aa Lo
Mepeas cummeTpuyHast | : !
napa I I I

O—e 1 1 ] .M - .f'Y'\ 0o

o LcLcLcLlcLclcLclc
Ry Ry Ry Ry
S Ly Ly Ls Lg
RX
50 Om

C=82HD; Ly, Ly, Ls, Lg=2-3,1MMH; R, —Bxog usmeputena UPM; R, =390 Om; MO — nogkniovaemoe o6opyaosaHue;
MO — wucnbiTyemoe obopyanoBaHune

MpnmevyaHuns

1 HomuHanbHbIn koadpdmumeHT kanmbpoBku (cM. 9.6.2, nepeuncneHune a) JormkeH 6uiTb paseH 9,5 ob.

2 Z,; — HecuMmeTpuyHas uenb, Heobxoammas Ans HacTPOMKK 3aTyxaHus npodonbHoro nepexoda OMNCC B
COOTBETCTBMM C TPeOOBaHNAMMU, yCTaHOBNEHHbIMU B 9.6.2, nepeyncrneHme B).

3 JMNCC moxeT achheKTUBHO MCMONb30BaTLCS ANS U3MEPEHUsT 0OLEro HecMMMeTpUYHOro HanpsikeHus UPI kak
C OOHOWN HE3KPaHUPOBaAHHOW CMMMETPUYHOWN Napon, Tak U C ABYMS, TPEMS U YETbIPbMS HEIKPAHUPOBAHHLIMW CUMMET-
PUYHBIMK Napammu

PucyHok 3 — 3IMCC ¢ 66nbwrM 3Ha4YeHeM 3aTyxaHus NPoAONbHOro nepexoda Anst NPUMEHEHUsT C OOHOW, ABYMS,
TPEMSA UMW YeTbIPbMSA HE3KPAHUPOBAHHLIMW CUMMETPUYHBIMU Napamm
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3ricc
/ B MeTarnnu4eckom Kopnyce

OlNCC gna oByx nap
Ly

BTopasi cummeTpuyHas napa

no
MepBas cuMmeTpuUYHas napa

no

000 o0

C,=33HD; R, =576 OM; R, =6 Om; R, =44 Owm; L, =4 - 7 MI'H; R, — Bxog nameputens UPTT; MO — noakntoyaemoe o6opynosaHue;
MO — wncnbiTyemoe obopynoBaHue

MpunmevaHuns

1 HomnHanbeHbin  koadpdpmumeHT kanubposku (9.6.2, nepeuncrnerve a) gomkeH 6biTe paseH 34 ab.

2 Z,. — HecuMmmeTpuyHas uenb, Heobxoaumas Ans HacTPOMKM 3aTyxaHus npoposibHoro nepexoaa JMNCC B
COOTBETCTBMM C TpeboBaHMAMN, yCTaHOBNEHHbIMU B 9.6.2, nepeuncnexHue B).

3 3IMNCC He gomxeH Mcnonb3oBaTbCA NpU M3MepeHun obLero HecummeTpuyHoro Hanpsbkenus UPTT ¢ kabens-
MW, COAEPXaLLMMN HEIKPAHUPOBaHHbIE CUMMETPUYHbIE Mapbl, COeAWHEHHbIE C MOPTaMK CBSA3W, UCMOMb3YOLWMMU TOrb-
KO OOHY aKTUBHYH HE3KPaHWPOBAHHYH CUMMETPUYHYIO Napy

PucyHok 4 — 3MCC, skntovatowmii B cebsa cornacyiowee conpotusneHme 50 OM Ha nopTe M3MepeHUs HanpshKeHus,
AN MPUMEHEHNS C OBYMS HE3KPaHUPOBAHHBIMW CUMMETPUYHBIMW Napamm
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MeTannuyeckuin kopnyc 3MCC

/

OlNCC gnsa oByx nap
Ly
(o] A o]
BTopas cummMmeTpudHas napa
o 2 ' . ° o
MepBasi cUMMeTpUYHas na ac : ¢ °
I
p p p o — _]_ oan o
[ — 4 x C,
2 X antlj E] 4 xR,
o
1 L
RX
50 Om

C, =33 HO; R, =400 Om; L, =4 - 7 mMIH; R, — Bxopa uameputens UPT; MO — noaknioyaemoe obopyaosatue; MO — ncnbiTyemoe
obopyanoBaHue

MpnmevyaHuns

1 HomuHanbHbIn k0ahduLmMeHT kannbposku (cM. 9.6.2, nepeuncneHmne a) gomkeH ObiTb paBeH 9,5 ab.

2 Z.,; — HecuMMeTpuyHasa uenb, Heobxoaumas Ans HacTpOWKM 3aTyxaHusa npogosnibHoro nepexoga IMNCC B
COOTBETCTBMM C TPeOOBaHNAMMU, yCTaHOBMNEHHbIMU B 9.6.2, nepeyncrneHme B).

3 OMNCC He gomkeH Mcnonb3oBaTbCs NPU U3MEPEHUN 06LLero HecMMMeTpuyHoro HanpsikeHuss UPIM ¢ kabensi-
MM, CoAEepXallUMN HEIKPAHUPOBAHHbIE CUMMETPUYHbBIE Mapbl, COEAUHEHHBIMW C MOPTaMU CBSA3W, UCMOMNb3YOLUMU
TONBbKO OAHY aKTUBHYI HE3KPAHUPOBaHHY CUMMETPUYHYIO Mapy

PucyHok I'5 — 3MNCC ana npumeHeHns ¢ AByMS HEIKPaHWPOBAHHBIMWU CUMMETPUYHBIMU Napamu
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Metannuyeckuii kopnyc IrNCC

/

OMNCC ans yeTbipex nap

YeTBepTasi cMMMETpUYHas napa

TpeTbs cMMMETPUYHAg napa

AN
O
000 0 00 0 O

-4

no

Bropas cummeTpuyHas napa

MepBas cMMMeTpUYHas napa

000000 O0O0

——d—d-d--}-9¢
——d-d-4--}-+-4--4

——d-q4-

HQHQQQ

1411

C,=33HD; R, = 1152 Om; R, =6 Om; R, =44 Owm; L, = 8 - 7 MI'H; R, — Bxog usmeputensa VPT; MO — noakniovaemoe o6opyaosa-
Hue; MO — ucnbiTyemoe oGopynoBaHue

MpnmevaHuns

1 HomuHanbHbIn koadbdurumeHT kanmbpoBkn (cM. 9.6.2, nepeuncnenne ) pormkeH 6biTb paBeH 34 ab.

2 Z.,, — HecuMmeTpuyHas Lenb, Heobxoaumas Ans HacTPOWKM 3aTyxaHus npoponbHoro nepexoda AMCC B
COOTBETCTBMMN C TpeboBaHNAMMN, yCTaHOBNEHHbIMM B 9.6.2, nepeyncreHve B).

3 3rCC He gomKeH NCnonb30BaTbCs NPY 3MepPeHUU 06LLEro HeCMMMETPUYHOro HanpskeHus UPTT ¢ kabenamu,
coepXallMmMy He3KPaHWPOBaHHbIE CUMMETPUYHbIE Napbl, COEAVHEHHBIMU C NOPTaMy CBSI3W, UCMOMb3YHOLWMNMU TONBKO
OfHY aKTUBHYHK HE3KPaHWPOBAHHYH CUMMETPUYHYIO Napy

PucyHok 6 — 3MNCC, skntovarowmii B cebsa cornacyowiee conpoTtvenexdne 50 OM Ha nopte U3MepeHns HanpsikeHus,
ONst NPUMEHEHNS C YeTbIPbMS HESKPaHMPOBAHHBIMU CUMMETPUYHBIMK Napamu
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Metannuyeckuii kopnyc IrNCC

/

OMNCC pns yeTtbipex nap
Ly
o ALA O
[ ]
YeTBepTas cMMMeTpuYHas napa
o g ~AAA O
o ! SN o
TpeTba cMMMETpUYHas napa o o o
Bropas cuMMeTpuyHas napa Lol °
C T I I O O
MepBasi cuMmMeTpUYHas na aC —— * °
p p p o ' ; ; ; o
[ B 8 X C,
R WWWWM
_L _L _L J_ l
RX
50 Om

C, =33 H®; R, =800 Om; L, =8 - 7 mH; R, — Bxoa usmeputens UPT; MO — nogkniouaemoe obopyaosadue; MO — ucnbityemoe
obopynoBaHue

MpnmevyaHuns

1 HommHanbHbin koadpduumeHT kanubposkn (cm. 9.6.2, nepeuncnexue a) pomkeH 6biTe paseH 9,5 ab.

2 Z,; — HecuMMeTpuyHas uenb, HeoOXoAuMasn AnA HacTPOMKM 3aTyxaHus NpofonbHoro nepexoda OMNCC B
COOTBETCTBUM C TPEOOBaHNAMMU, yCTaHOBMNEHHbIMU B 9.6.2, nepeyncneHme B).

3 JOMNCC He gomkeH Mcnonb3oBaTbCs NPU U3MEPEHUN obLLero HecMMMeTpuyHoro HanpsikeHuss UPIM ¢ kabensi-
MM, coAepXalluMN HEIKPaHWPOBAHHbIE CUMMETPUYHbBIE Mapbl, COEAUHEHHBIMW C MOPTamMu CBA3W, UCMONb3YOLUMU
TONBbKO OHY aKTUBHYI HE3KPAHUPOBaAHHY CUMMETPUYHYIO Mapy

PucyHok I'7 — 3MNCC Ans NpUMEHEHUs C YeTbIPbMSI HEIKPaHMPOBAHHLIMU CUMMETPUYHLIMU MapamMu
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MpoBoa k ueHTpansHoOMy Metannuyeckuii kopnyc IrNCC

NPOBOOHMKY /

KoakcuankHelit pasbem 3lNCC c koakcmansHbIM

Mo kaGenem no

KoakcuanbHbili kKabenb

KoakcuanbHbili kKabenb

M3onupytowasa nnactvHa

KoakcuarnbHblii pasbem

CoepguHeHne ¢ 3KpaHoM
KoaKcuansHoro kabens

MpoBog Kk akpark

kabens

R, — Bxog nameputens NP
Hpoccenb obLiero HecuMMeTpuYHOro pexuma L, =2 - 7 MIH; MO — nogknitodaemoe o6opyaosaHue; MO — ucnbiTyemoe
obopygoBaHue

MpwnmeyaHune—HoMmHanbHbIN KOadduuneHT kanubposkn (cm. 9.6.2, nepeuncneHune a) [omkeH ObiTb paBeH
9,5 nb

PucyHok .8 — 3ICC, npumeHsiemblli C KoakcuanbHbIMU kabensiMu, MCnonb3yLWwuin BHYTPEHHUIA Apoccerb o6Luero

HECUMMETPUYHOIO pexuma, obpasoBaHHbI BUMUNAPHON HAMOTKOM M30NIMPOBAHHLIX MPOBOAOB, OAWH U3 KOTOPbLIX CO-

€QMHEH C LeHTparnbHbIM NPOBOAHWMKOM, a APYro — C 3KPaHOM KoaKcmarnbHOro kabens, Ha obLMin MarHUTHBIV cepaey-
HUK (Hanpumep PEpPPUTOBLIA TOpoWA)

MuvHMaTIOpHbIN KoaKcHanbHbIV Metannuyeckuii kopnyc IMNCC

kabernb \ /

AINCC ¢ koakecuarnbHbIM
kabenem

Lem no

KoakcuanbHbi kKabenb

KoakcmanbHbIi pa3bem

no

KoakcuanbHbili kabenb

M3onupyrolas nnactuHa
WyHT C < 1 nkd

KoakcuanbHbi pasbem

CoeguHeHue ¢ 3KpaHoM
KoakcuanbHoro kabens

\Z deppuToBble

Topouapbl

MO — nogknovaemoe obopynosaHue; MO — ucnbiTyemoe obopyaosaHue; R, — Bxod uameputens VNPT
[poccenb o6Lwiero HecUMMETPUYHOro pexuMa L. > 9 MIH, napasutHas emkocTb C < 1 nk®

MpnmevaHuns

1 HomuHanbHbIN kK0ahdULmMEHT kannbposku (cM. 9.6.2, nepeuucneHne A) gomkeH 6biTb paseH 9,5 ab.
2 [1na nonHoro cooTBeTCcTBUS TpeboBaHnaM, npegbasnsembim k IMCC, HeobxoaMMo NpUMeHATL Gonbluee Ync-
no heppuTOoBbIX TOPOMAANBHbLIX CEPAEYHUKOB

PucyHok 9 — 3lCC, npumeHsaeMbii C KoakcuanbHbIMU Kabensimm, UCnonb3yLWwuin BHYTPEHHWUIA Apoccernb obLero

HECMMMETPUYHOIO pexunma, obpasoBaHHbIi HAMOTKOW MWHMAaTIOPHOIO KoakcmanbHOro kabens (MUHWaTIOPHBIN Koak-

cuarnbHbIN kabenb C NOMNY>XEeCTKMM CMIIOLWHbIM MeAHbIM 9KPAHOM UM MUHMATIOPHBIN KOAKCUarnbHbIN kKabenb ¢ SKpaHoM
B BUAE [ABYXCIOWHOW ONMeTKM) Ha (peppuTOBbIN TOPOUA,
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CurHanbHble npoeoga Metannuyeckuii kopnyc IMNCC
(n npoBoOoOB)

OKpaHMPOBaHHbIN pasbeM

3lNCC ¢ akpaHMpOBaHHbLIM

no kabenem no
MHoronpoBoAHbIN MHoronposogHbI
3KpaHMpPOBaHHbIN kabenb Ly 9KpaHWPOBAaHHLIN Kabernb
Y\
[ ) y
hd Y\
. )
L Y\
N [ ]
M3onupyolas nnactuHa -

OKpaHWPOBaHHbLIN pasbemM

CoefvHeHue ¢ 3KpaHoM
kabens

{ MpoBog

K 9KpaHy kabens

MO — nogknioyaemoe o6opyaosanmne; IO — wncnbiTyemoe o6opyaosaHve; R, — Bxod nameputens VNPT
[poccenb o6Lero HeCMMMETPUYHOTO pesknma L, = (n + 1) - 7 MIH, rge n — Y1Cro curHasbHbIX NPOBOAOB

MpwnmeyaHune— HoMMHanbHLIM KO3 DULMEHT Kanmbposku (cm. 9.6.2, nepeuncneHne g) [omkeH ObiTb paBeH
9,5 nb

PucyHok 10 — 3MCC, npyMeHseMbIi ¢ MHOrONPOBOAHBIMU 3KPaHWPOBAHHbLIMU Kabensamu, MCNOMb3YHOLWMIN BHYTPEH-

HWIA apoccenb ObLero HECMMMETPUYHOTO pexuma, obpasoBaHHbIN BUOUNAPHON HAMOTKOW M3 MHOFOYUCHIEHHbLIX U30-

NIMPOBAHHbIX CUTHaNbHbIX MPOBOLOB M M30NMPOBAHHOIO NPOBOAA, COEAMHEHHOro C 3KpaHOM Kabensi, 1 HaMOTaHHbIA Ha
OBLLMIA MarHUTHBIN cepAaeYHuK (Hanpumep eppuToBbIN TOPOUA)

MHOronpoBoAHNKOBbI MeTannuyeckuin kopnyc 3MNCC
3KpaHMpPOBaHHbIN Ka6enb\ /
OKpaHMPOBaHHLIN pasbemM

no

MHoronpoBogHbIi
3KPaHWPOBaHHLIN kabenb

QMNCC ¢ aKkpaHMpPOBaHHbLIM
kabenem

no

MHoronpoBoaHbIN
3KpaHMpPOBaHHbIN kabenb

M3onupytoLas nnactuHa
WyHT C < 1 nkP

OKpaHMpPOBaHHbIN pasbem

\{ deppuToBbIE

CoeguHeHuve ¢ SKpaHOM TopouAabl

Kabens

MO — nogknioyaemoe o6opyaosanue; VIO — wncnbiTyeMoe o6opyaosaHue; R, — Bxod nameputens VNPT
Apoccenb obLwero HecMMeTpUYHOro pexuma L, > 9 MIH, o6t napasutHbli WyHT C < 1 nk®

MpnmevyaHuns

1 HomuHanbHbIn k03hduLMEHT kannbposku (cM. 9.6.2, nepeuncneHne a) gomkeH ObiTb paBeH 9,5 ab.

2 [nsa nonHoro cooTBeTCcTBMA TpeboBaHuaM, npeabsenseMbiM k ANCC, HeobxoaMMo NpuMeHsATb Gonbluee
umncro heppuToBbLIX TOPOMAANbHLIX CEPAEYHNKOB

PucyHok 11 — B3INCC, npumeHsieMbli C MHOrOMPOBOAHBIMU 3KPAaHUPOBAHHBLIMU Kabensamm 1 UCMOnb3YHOLWMIA BHYT-
pPEeHHWI apoccenb O0LLero HECMMMETPUYHOTO pexuma, 06pa3oBaHHbIA HAMOTKON MHOTOMPOBOAHOIO  3KpaHMpPOBaH-
Horo kabens Ha deppuTOBbIE TOPOUIHI
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MpunoxexHue O
(cnpaBo4Hoe)

I'Iapameprl CUrHanoB Ha nopTtax CBA3N

0.1 O6wme nonoxeHus

HacToawmn craHgapT He yCcTaHaBnMBaeT YPOBHU CUMMETPUYHbBIX HANPSXXEHWUI U TOKOB NOMNEe3HbIX CUrHanoB. Tem
He MeHee MaKkcuMarbHble A40NYCTUMbIE YPOBHU CUMMETPUYHBIX HAMPSXXEHWIN N TOKOB CUrHanoB, KOTOPblE MOTYT NPUCYT-
cTBOBaTb Ha noptax ceA3n OWUT, 3aBMCAT OT aNeKTpM4EecKor CUMMETPUM (3aTyxaHus NPOAOMbHOro nepexofa) NopToB
CBA3U, kabenen nnu ceTen, K KOTOPbIM UX Nogkno4aloT. MNMonesHble curHanbsl He AOMKHBI NOSABNATLCS B BUAE HeOonycTu-
mbix NPT Ha obliemM HeECMMMETPUYHOM COMPOTMBMAEHUM OTHOCUTENBHO 3eMIU.

3aTyxaHune npoaorbHOro nepexofa nopra ceA3n, kabens unu cetu NpuMBOAWT K TOMY, YTO OnpefderneHHas 4YacTtb
CMMMETPUYHOrO HanpsXeHUss CUrHanoB Ha yka3aHHOM nopTe, B kabene unu cetn npeobpasyeTtca B obine HecummeT-
puyHble HanpsbkeHns n Tokm WPT1, ons KOTOpbIX yCTaHOBMEHbl HOPMbl B HacToswem cTtaHgapte. YkasdaHnHblie VPT]
(MHorga Mx HasbIBalT NOMEXamy aHTEHHOTO PeXuma, Tak Kak OHW ABMASHOTCA MCTOYHMKOM pagmonoMex, nsnyvyaembix B
OKpYy>KatoLLee NPOCTPAHCTBO), AOIMKHbI ObITb OrpaHMyeHbl 40 MUHMMYyMa. O6lWne HECMMMETPUYHBIE HAMPsSKEHUs W
Toku NPT, BO3HMKaOLWME HA CUMMETPUYHOM MOPTE CBSA3M UNU B NIMHUM Nepeaayn, HanpvMep B BUTOW Nape NpoBOAOB,
OOMXHbI KOHTPONMMPOBATLCS M OFPaHNYMBATLCS BHE 3aBUCUMOCTU OT MPOBEAEHUS MEPOMNPUATUIA MO 3KPaHMPOBAHMIO
nopta WM NUHWM nepegaydu.

Ecnn npumeHsieTcs akpaHMpoBaHHas cpefa, TO HeJoCTaTKu CaMoro 3KpaHa U coeguHUTenen akpaHa MoryT npu-
BECTU K 3HAYUTENbHBIM 3NEKTPUYECKUM HEOOHOPOAHOCTAM, MPU 3TOM YacTb CO3AaBaeMbiX OBLLMX HECUMMETPUYHbBIX
HanpsbkeHun 1 TokoB VIPT1 nossBnsaeTca BHe akpaHa.

[onycTnmMble 3HaYeHUss CMMMETPUN U 3aTyxaHus NPOAOSLHOrO nepexoga, NPMBOAUMbIE B Pa3NNYHbIX TEXHUYEC-
KMX OOKYMEHTax, OTHOCHALLUMXCS K CETAM CBSA3M, OCHOBaHbI HA XapakTepucTkax kayecTsa nepegayv nones3Horo curHana
N YPOBHSAX NEPEKPECTHbIX NMOMEX B CETAX U HeobA3aTernbHO OTHOCATCHA K KOHTPOMIO 3a O6WMMU HECUMMETPUYHBLIMA
HanpsbkeHnaMn 1 Tokamu UPT1, HOpMbl KOTOPbLIX YCTAHOBMEHbI B HACTOSLLEM CTaHAapTe.

Onga toro, uTobbl cobniogeHne TexHMYecknx TpeboBaHu, NpeabsBNsSeMbIX K CETAM CBSA3M, He NPUBENO K co3aa-
HUIO HEAONYCTUMbIX 3NEKTPOMAarHUTHbIX NoMex, HeobxoanMo TpeboBaHWS 3MEeKTPOMarHUTHON COBMECTUMOCTU K HEKo-
TOPbIM KPUTUYECKUM MapaMeTpam paccmaTtpuBaTth Takke npu paspaboTke cTaHAApTOB ANS CeTel CBA3W.

[ns obecneyeHnsa TpeboBaHMA 3NEKTPOMarHUTHON COBMECTUMOCTU CeTel CBA3M, NCMONb3YIOLWUX B KAYeCTBe cpe-
bl pacnpocTpaHeHus BuTble napbl, Hanbonee BaXHbIMU CUUTAIOT:

- YPOBHU CUMMETPUYHbBIX HANPSPKEHNIN N TOKOB MOME3HbIX 3MIEKTPUHECKMX CUTHAIOB;

- CrneKkTpanbHble XapaKTepUCTUKN MOME3HbIX CUrHarnoB.;

- MPOEKT NPOTOKOMa MNOMEe3HbIX CUrHanoB;

- BMNeKTPUYECKYD CUMMETPUIO U 3aTyxaHune MpoAorfibHOro nepexoda cpedbl nepefadn nornesHbiX CUrHanoB Mo
MECTY YCTaHOBKM 060pyA0BaHus;

- 9MEeKTPUYECKYID CUMMETPUIO U 3aTyxaHue NPOAONBHOro nepexoda MnopToB CBA3M B 060opyaoBaHuM, KOTopoe
OyaeT nogknioyaTbCs K cpegam nepegadu;

- OXuaaemble MNOfMHble COMPOTMBNEHUA (CUMMETpPUYHOE U obLiee HeCMMMETPUYHOE) cpefbl, B KOTOpon OyayT
nepefasaTbCs MOME3Hble CUrHarbl;

- MONHbIE CONPOTMBNEHUS (CMMMETpUYHOE M obLlee HECMMMETPUYHOE) Ha nopTax cBA3u ob6opyaoBaHus;

- oxugaemyro 3(EeKTUBHOCTb 3KPAHUPOBAHUS COEAMHUTENEN N NIMHUIN Nepepayn.

Bonpoc 0 BANSHUM YPOBHEWN CUMMETPUYHBLIX HANPS>KEHWI MOME3HbIX CUrHANoOB Ha pesynbTUpyloLWmne HeCMMMET-
pyyHble HanpshkeHns VPTT HyxgaeTcs B HEKOTOPOM YyTOYHEHUM. [pu OTCYTCTBMU HENMUMHENHOCTEW O6LLUMe HECMMMETPUY-
Hble HanpsxkeHns n Tokn WPI, Bo3HMKaowme B pesynbrate npeobpa3oBaHNs CUMMETPUYHBIX HaNPs>KEHUA MOMNE3HbIX
CUrHarnoB M3-3a HeJOCTaTOYHON CUMMETPUM MOPTOB CBA3M UNW NWHUIA Nepeaadun, NponopLUMOHarnbHbl YPOBHAM Mones-
HblX curHanoB. CnekTparnbHble XapakTePUCTUKMA M MPOTOKONbI MOME3HbIX CUrHarNoB Takke OKasbiBalOT 3HaYUTENbHOE
BMUSHME Ha YpPOBEHb OBLLMX HECUMMETPUYHBLIX HanpsxeHun WPTI, nosensowmxcs B cpedax nepegaydu. Npu onpeae-
MEHHON CKOPOCTM Nepefayn AaHHbIX MEHEE BEPOSATHO, YTO MOME3HbIA CUrHamM BbICOKOTO YPOBHS C NIMHEWHBLIM KOAMPOBa-
HueMm, paspaboTaHHbIM ANA nepedayn B LUMPOKOW NOMoCce 4acToT, co3aacT obLlme HeCUMMETPUYHbIE HaMpsXeHUs
WPT1, 6onee Henpvemnemble, 4em CUrHan ¢ NMMHEeNHbIM KOAUPOBaHNEM, MOLLHOCTb KOTOPOro KOHLEHTPMPYETCS B Y3KOW
CNeKTpanbLHOWN Nonoce unu norocax 4acToT.

BbiGop MpOTOKONOB CUrHaNoOB MOXET CyLLECTBEHHO MOBMUATb HA UX CMEKTpanbHble XapakTepuctuki. dopmartsl
pasgenuTenen Havana v KoHua KomGuHauuv, paspsaoB KagpoBOW CMHXPOHM3auUW, KOMOMHaUMKU paspsaoB CYMBOMOB
W, B KOHEYHOM MTOre, CXema MPOTOKONOB yNpaBfeHWUs AOCTYNOM B 3HAYUTENbHON CTENEHU BIUSIOT Ha KOHLEHTPaLmio
MOLLHOCTM MOME3HbIX CWUrHaroB B Y3KMX CMEKTpanbHbIX MOMocax Npu pasnuyHbiX pabovmx COCTOSHMAX CeTel CBA3N
(neproabl BLICOKOW Harpysku, HU3KON Harpysku, monyaHus). Ecnm ypoBHM 0BLUMX HECMMMETPUYHBIX Hanpsbkenun P,
co3gaBaeMble Nofe3HbIMU CUrHanaMmm B CeTU, AOMKHbI ObITb MMHUMW3NMPOBAHbLI, Heobxoanmo m3beratb co3gaHns opm
CUrHarnoB C BbICOKOW 4acTOTOWN NMOBTOPEHUS, COXPaAHAEMON B TeYeHne ANUTEeNbHbIX NepUoaoB BPEMEHMW.
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[.2 OueHka ypoBHeNn 06LMX HECUMMETPUYHBbIX HanpsxkeHu n Tokos UPI

OueHka ypoBHel 00LUX HECUMMETPUYHBIX HanpshkeHun n TokoB VIPI1, cosgaBaeMbix 3a cyeT npeobpasoBaHus
CMMMETPUYHbBIX HaNPsKeHUIN NONE3HbIX CUrHaNoB B NMHUKN Nepeaayn, BO3MOXHA, €CNY N3BECTHbI COOTHOLLEHNS MeXay
BaXKHENLLUMMWN INEKTPUYECKMUMU N CrieKTpanbHbIMU napameTpamu. B 4acTHOCTM, MOXHO OLIEHWTb MakcuMaribHble AomMy-
CTUMbIE YPOBHW CUMMETPUYHBIX HaMpsXXeHWA 1 TOKOB MONe3HbiX CUrHanos ¢ Tem, 4yTobbl VNPT, cosgaBaemble aTMun
CurHanamu, He npesbilan HOpPM OBLLEro HECMMMETPUYHOrO HanpsbkeHnsa u Toka VPTI.

PaccmoTpym coeguHeHHble BMECTE B NIOKarnbHON CETU HOMWHANbHO CMMMETPUYHLIA NOPT CBSA3W Y HOMWHANBHO
CYMMETPUPOBAHHYIO HEAKPAHMPOBAHHYIO BUTYIO Napy, Harpy>KeHHyI0 Ha XapakTepucTuyeckoe MOMHOe COMPOTUBIEHME.
Mpeanonoxum, 4YTo OOQMH N3 ANEMEHTOB MMEET 3HaunTenbHO 6onee HU3Koe 3aTyxaHune npogonbHoro nepexoga (3M1MT).
YpoBHU obLiero HeCMMMETPUYHOro HanpsxkeHns u Toka WPT, cospaBaembix B pesynsrate npeobpasoBaHuUs CUMMET-
PWYHOIO HaMpPsHKEeHWUS MOME3HOro curHana, mMoryT 6biTe NpubnmkeHHo BbipaxeHsl Yepes 3II1 cnegytowmm obpasom:

- NPU OLeHKe OBLLEro HECMMETPUYHOTO TOoKa I, BbI3bIBAEMOrO CUMMETPUYHBLIM HanpshkeHnem curHana U,

OH’
Zy+Zg |.
I, 8B (MKA)] = U, [nB (MkB)] - 3MM (aB) - 2019 {220 * 737 ' @)

- NMpn OoueHKe obuiero HECMMMETPUYHOro HanpsbkeHusa U

o BBI3BIBAEMOrO CUMMETPUYHBIM HaMPsKeHUeM CurHa-
na u.:

2Z4(Zy + Zg)

U, [aB( MkB)] = U, [nB (mkB)] - 3MMN (ab) - 20 Ig Z0(Zo + 42,)

: (A8.2)

rae Z, — CONpOTUBIIEHWE Ha MOPTE MOSIE3HOro  curHana;

Z, — obliee HeCUMMETPUYHOE NOMHOE CONPOTMBIEHNE OIHOTO U3 ABYX 3MIEMEHTOB, MOAKMIOYEHHbIX K NIOKarlbHOMN
CeTu B NPUBEAEHHOM BbILLE BbIPaXKEHUN, VMEIOLLEr0 MeHbLUee 3HayeHuWe 3aTyxaHus MPOAOSIbHOrO Nepexoaa;

Z, — obliee HeCMMMETPUYHOE NOITHOE COMpOTUBIEHNE BTOPOTO U3 ABYX 3MEMEHTOB, NOAKMIOYEHHBIX K NIOKarlbHOMN
CeTu B NMPVBEAEHHOM BbllLe NpUMepe, nmetoLLero bonbluee 3HaYeHne 3aTyxaHusi MPOAOSIbHOIO MepexoAa.

B npuBeaeHHbIX BbIle BblpaXeHUsAX NpeanonaraeTcs, YTo COMpOTUBIIEHNE OBOMX 3MEMEHTOB fOKanbHOW CeTu
paBHO Z,. YcTaHaBnuBasi B 3TUX BbIPAKEHMAX 3HAYEeHNst 06LIEro HECMMETPUYHOO HaMPSXXEHUs W TOKa, paBHble HOp-
mam WPI1 Ha nopTax CBS3W, MOXHO OLLEHWUTb MaKCMMarbHble AONYCTUMbIE YPOBHU CUMMETPUYHBIX HANPsSXKeHWn nones-
HbIX CUTHaroB.

Mpu ncnonb3oBaHun Beipaxernun (0.1) n (O.2) cnegyeT NOMHUTB, YTO HOPMbI O6OLLIET0 HECUMMETPUYHOIO Hanpsi-
XeHusa n Toka MIPT ycTaHoBMEeHbI B HACTOSILLEM CTaHAApTe NPUMEHUTENBHO K ONPeAeneHHON WHpKUHe NoMoCkl Mponyc-
kaHua nameputena UVPTT (Hanpumep 9 kl'u) M Mcnonb3oBaHUO OnpedeneHHoro Tuna AetekTopa (KBasMmMKOBOIO WK
CcpeaHux 3HayeHui). MNMoaTomy nNpu 3adaHHbIX 3HAYEHUAX 3aTyXxaHUsi MPOAOIBLHOrO NepexoAa MakcMMarnbHble JOoMyCTu-
Mbl€ YPOBHM CUMMETPUYHBIX HaNPSXKEHWU CUrHanoB, OLeHVBaeMble C MOMOLLbIO NMPUBEAEHHbIX BbILUE BbIPaXEHW, on-
peaenstoT Ans TOW Xe LUMPUHBI MOoNockl NponyckaHnsa nameputensa VIPTT npu pasgenbHbiX U3MepeHusix ¢ UCnonb3oBa-
HVMEeM TeX e TUNOB [eTEKTOPOB.
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MpunoxeHue E
(cnpaBo4Hoe)

O6ocHoBaHue meTogoB usamepeHus UPM Ha nopTax cBA3m

E.1 Hopmbi

Hopwmbl HanpsixkeHust n Toka P Ha nopTax cBA3M YyCTaHOBIEHbI ANA CYMMapHOro obLero HeCUMMETPUYHOIO
MOSTHOro COMPOTUBMEHUs, Moaynb koToporo paBeH 150 Om, npeacTtasnstowero cobon Harpysky noprta, CBA3aHHOIO BO
BpEMS U3MEpPEHU C noaknovaembiM o6opygoBaHveM. Takoe HOpPMMpOBaHWE HeobXoauMOo ANs MoMy4YeHUs BOCMPOU3-
BOOMMBIX PE3YNbTaToB M3MEPEHUIN HE3aBUCMMO OT HeonpeaerneHHoro obLwero HECMMMETPUYHOTO MOSTHOrO COMNpoTMBIE-
HMA Ha nopTax noaknioyaemoro obopynosaHus n UO.

B obwem cnyyae cymmapHoe ofllee HEeCUMMETPUYHOE MOMHOEe conpoTuBneHue, kotopoe MO «BnauTt» Ha
nopTe, CBA3aHHOM C MOAKMHYaeMbiM 060pyAoBaHMEM, HE MOXET UMETb KOHKPETHOIO 3HAYeHWsl, ECNN HE UCMNONb3yeTCcH
YCP/3MCC. Hanpumep, ecnu MO pacnonoxeHo BHE 3KPaHMPOBAHHOIO UCMbITATENbHOrO MNOMELLEeHUs, obLlee HecuM-
METPUYHOE MOMHOE COMpOTMBMEHNE Anst nopta cesa3n MO MoxeT ObiTb onpefeneHo kak COnpoTUBIEHME MPOXOLHOrO
dunbTpa Mexay M3MepuTENbHON YCTAaHOBKOW M OKpyXatollen obctaHoBkon. dunbtp Trna [ nmeet Huskoe obuiee
HEeCMMMETPUYHOE MOSIHOE COMPOTUBIEHME, Toraa Kak punetp Tuna T uMeeT BbiCOKOe 0bLlee HECMMMETPUYHOE MOMNHOoE
COMNpOTUBIEHME.

He cywectByeT YCP/AINCC ans Bcex TunoB kabenew, ucnonbdyembix OUT. MNoatomy [omKHbI GbITh NpeaycmoTpe-
Hbl anbTepHaTMBHblE METOAbI UCMbITaHUiA, Npu kotopbix YCP/AMNCC He vcnonb3ytotcs.

Mpu namepenusax NPl Ha nopTe cBasu k nopty NO nopgcoeamHseTca Tonbko oaunH kabenb, Kak nmokasaHo Ha
pucyHkax B.1—B.4. O6biyHo B MO nmetotcs n gpyrue noptel. B 6onblumHcTBe cnyyaes MO noakntoyaloT K anekTpuyec-
kon cetn. ObLiee HECUMMETPUYHOE COMPOTMBIIEHNE APYrUX COEAMHEHU (BKMOYasi BO3MOXHOE COeaUHEHMe C 3a3eM-
NEHNEM), a TaKKe HanMyMe U OTCYTCTBUE ITUX COEAMHEHMUI BO BPEMS UCMbITAHWUA MOXET 3HAYMTENbHO NOBMUSATL Ha
pesynbraTtbl UaMepeHuii. B yactHocTn ato oTtHocuTes K MO Hebonblinx pa3mepoB. CriegoBaTensHo, oblee HeCMMMET-
pYYHOE COMPOTMBIIEHNE APYIUX COEAVMHEHMUI OOIMKHO ObiTh 3ahMKCMpOBaHO BO BPEMSI MUCMbITaHU obopyaoBaHus He-
6onblmx pa3amepoB. Kpome mcnbiTyemMoro nopra AOCTaToOMHO NOAKIMIOYNUTL XOTSA Obl K ABYM AOMNOSHUTENBHLIM  MOpTam
Harpysku ¢ 06LMM HecMMMETPUYHbIM conpoTtusrieHnem 150 Om. [nsa atux uenen moryt ObiTb Mcnonb3oBaHbl AMNCC
unn YCP ¢ nopToM M3MepeHUs pagnmoyacTOTHOIO HanpshKEHWUsi, Harpy>KeHHbIM conpoTueneHnem 50 Om.

YcTporicTBa CBA3W / pa3BA3KkK, NPYMEHsIEMblE C HESKPaHWPOBAHHBIMW CUMMETPUYHBLIMW Napamun, Takke OOMKHbI
UMUTUPOBATL 3aTyxaHWe MPOAOSbLHOro Nepexoaa, TUMNMYHOE Ansi kKabenew caMon HU3Kon kaTeropum (Hanxyawee 3M1MM)
AN McnbiTyemoro nopta cBsA3u. BeegeHue atoro TpeboBaHus o6bscHsAETCS Tem, YTo HeobxoamMmo y4mTeiBaTh Npeobpa-
30BaHMe Nore3HOro CMMMETPUYHOIO cUrHana B 06LUMI HECMMMETPUYHBIN CUrHar, KOTOPbI MOXET YBENWYMBATL M3NyYe-
Hue VNPT npu npyumeHeHun MO B peanbHbIX ycnoBusix. ACUMMETPUS OTHOCUTENbHO 3emnu BBoautcst B ANCC HamepeH-
HO, YTOObI NoNy4YnTb 3agaHHoe 3HadyeHue 3MM. Beogumas B AMCC acumMMeTpusi OTHOCUTENBHO 3EMITU MOXKET YCUMNUTb
unu ucknounTe acummetpuio NO. [Ina onpegeneHus makcumarnbHOW 3MUCCUM MOMEX U ONTUMM3aLMN NOBTOPSEMOCTH
UCMbITaHW NPOBOAAT MOBTOPHbIE MUCMNbITaHUSA ¢ 3agaHHbIM 3M1I 1 BBegeHMEM acMMETPUM B KaXOOM MPOBOAE CUM-
MeTpUYHON napbl Npu ucnonb3oBaHun AMNCC, cooTBeTCTBYIOWEro TpeboBaHuam 9.6.2.

MocKonbKy acUMMETPUS B KaXKOOW CUMMETPUYHON nape cnocobCTByeT YBENUYEHUI 3MUCCUMU KOHAYKTUBHbIX
WPT1, HeobxoamMMo yunTbiBaTb BCe KOMOUHaAUMM acMMMETPUU AMs BCEX CUMMETPUYHBIX Map.

[nsi ogHOV CMMMETPUYHOW Napbl YykazaHHOE BMUSIHWE HE3HAYMUTENbHO, Tak Kak ABa MpoBoAa MAyT B NPOTUBOMO-
NOXHbIX HanpaBneHusix. Ana ABYX CUMMETPUYHbBIX Nap YMcrno KoMGuHauui Harpysku, Bnusiowmx Ha 3MMMN (T. e. KoHw-
rypauui npu UcnbiTaHUsAX) paBHO YeTbipeM. [ns YeTblpex CUMMETPUYHBIX Nap Yucno kombuHaumin Bospactaet o 16.
Y4eT yka3aHHbIX KOMOUHaUMIA 3HAYUTENBHO BNMSET Ha BpeMs UCnbiTaHWIA. [1py 3TOM MCnbITaHWSA JOMKHBI MPOBOANUTLCS
€ 0coboW TLAaTENbHOCTBIO U COOTBETCTBYIOLLMM 0Opa3oM LOKYMEHTUPOBATLCA.

MopT uamepeHus paamodacTtoTHoro HanpsbkeHnss YCP/AMCC, He nogkntoyeHHbIn kK nameputento WPM, pgomkeH
ObITb HarpyxeH Ha conpoTtusrnexHve 50 Om.

MpenMyllecTBa 1 HeJocTaTkM MeTOAOB M3MEpPEHUst 06LLIEero HECUMMETPUYHOTO HanpsikeHUs 1 obLLero Hecum-
meTpuyHoro Toka WMPTT, ykasaHHbIX B Npunoxenuu B, npuseneHsl Tabnuue E.1.
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Tabnuuya E.1—Tlpeunmywectsa n HegocTaTkm MeETOOOB U3MEPEHMWI, YCTAaHOBIEHHbIX B NpUnoxeHun B

MeTon

no B.1.1

no B.1.2

no B.1.3

no B.1.4

MpevmyecTsa

Ob6ecneunBaeT HaMMEHb-
LY HeonpeaeneHHoCTb u3me-
peHui (NpUMEHUM, ecnn B Ha-
nmunn nmetotca AMNCC/YCP,
COOTBETCTBYIOLLNE YCTAHOBIIEH-
HbIM TpeGoBaHusM).

[omkHO ObITb N3BECTHO U
NpMHUMATBLCA B pacyeT 3Haue-
Hue 3IMM.

YCP ponXHo coOoTBETCTBO-
BaTb MUHMMArIbHOMY 3HA4YEHUIO
3N ang ueneiTyemoro Tuna Ka-
bens

He TpebyeT «BMmeLLa-
TenbCcTBa» B KOHCTPYK-
LMo (3@ UCKIYEHNeMm
yAaaneHna nisondauum c
3KpaHUpPOBaHHOro kabe-
ns). Becerga npumensieT-
CA C 3KpaHMpoBaHHbIMU
kabenamu.

Ob6ecneynBaet Ma-
nylo HeonpegeneHHoCTb
namepeHun ansa Gonee
BbICOKUX YaCTOT

He TpebyeT «BMellaTenb-
CTBa» B KOHCTPYKLMIO.
MpumeHum BO BCex cny-
Yasix.
HeT HenooueHku pesynbra-
TOB (OUEeHKa HauxyAdLlero cny-
yas)

He TpebyeT «B™MeLua-
TenbcTBa» B KOHCTPYK-
uuto.

Manasa Heonpege-
NEHHOCTb W3MepeHui
(ecnu sHaveHne Z, Ha
pucyHkax E.1 n E.2 mo-
XeT ObITb NpyBeAeHoO A0
(150 + 20) Owm)

HepocTaTku

He npumenum Bo BCex cny-
Yyaax (HeobxoOuMMbl COOTBET-
cteytowwme IMCC/YCP).

Heobxoaumo «BmMellaTenb-
CTBO B KOHCTPYKLMIO» (NOAKMIO-
YeHne COOTBETCTBYIOLLMX kabe-
nen).

Ons kaxpgoro Tuna kabens
Heobxoamm oTtaenbHbin AMNCC
unu YCP (B pesynbrate HeoO6-
XOAMMO MMeTb 60MbLLIoe Yncno
pasnuyHbix JAMCC n YCP).

OTtcyTcTBYyeT pasBsA3ka OT
CMMMETPUYHBLIX CUrHarnoB, Co-
3aaBaemblix MO

Ha o4eHb HM3KKX Ya-
ctotax (meHee 1 Mlu)
BO3pacTaeT Heonpeae-
NEHHOCTb M3MEPEHUN.

Heob6xoanmo Hapy-
LWNTb M30NsLmMIo kKabens.

MoHwxeHHaa pas-
Bsi3ka OT Momex, co3aa-
Baembix 10

BoamoxHa nepeoLeHka pe-
3ynbTaToB, €Cnu  3HadeHve Z,
3HauMTeNnbHO MeHbLue 150 Om.

YBenuunBaetca Heonpeae-
NEHHOCTb U3MEPEHUN AN He-
KOTOpPbIX 3KCTPEMArbHbIX YCro-
BWI 4acTOT M COMPOTUBMAEHWIA.

OTcyTcTBYEeT passsaAska oOT
nomex, cosgasaembix 0.

OTcyTCTBYET BO3MOXHOCTD
oueHnTb ypoBeHb WP, BO3HK-
KaloLmx B pesynbrarte npeobpa-
30BaHNUS CUMMETPUYHOIO CUr-
Hana u3-3a 31l B kabene ceTw,
K KoTopow byneT noacoeau-
HaTbea MO

He moxeT npume-
HSITbCS BO BCEX CIyYasix.
3aHMMaeT MHOro
BpemeHun (MHauBuayanbs-
Hasa noAacTponka deppu-
TOB ANs KAX4O0MW YacToThl
n3mepeHus).
MoHnXeHHaa pas-
Bsi3Ka OT Momex, co3ga-
BaeMblIx MO.
OTcyTCTBYET BO3MOX-
HOCTb OLEHUTb YPOBEHb
WPIT, BO3HMKaOLLKMX B pe-
3yneTaTte npeobpasoBa-
HWUSI CUMMETPUYHOTO Cur-
Hana u3-3a 31N B kabe-
ne ceTwn, K KoTopown bynet
nogcoeguHsatecs NO

E.2 KomG1Haumsa N3 TOokocbeMHUKa U EMKOCTHOIO NPOBGHUKa HanpsikeHns

MpeumyliectBo meToaa, yctaHoBneHHoro B B.1.3, 3aknioyaetcsa B TOM, YTO OH He TpebyeT «BMeLlaTenbcTBa» B
KOHCTPYKUMIO ANns Bcex TunoB kabenen. OgHako ecnu obLiee HeCMMMETPUYHOE ConpoTuBneHue, cosgasaemoe MO ansa
nopta WO, He paBHAeTca 150 Om, To ncnonb3oBaHne metoda no B.1.3 06bIYHO NPMBOAUT K 3aBbILLEHHBIM pe3ynsTatam
namepernun WPT1, HO HMKOrAa K 3aHMWXKEHHbIM (Hauxyawni crnyvam OLEHKM NOMeX).

E.3 OcHOBHbIe NONOXeHUs NO KOHCTPYKLIMU EMKOCTHOIO NPOBGHUKa HanpsiKeHWs

MpyMeHeHne eMKOCTHOrO NPOGHMKa HanpsXXeHUs Ans n3MepeHns obLero HeCMMMETPUYHOro HanpsxeHns UPTI
nokasaHo Ha pucyHke B.3. CyuiecTByloT ABa noaxoAa K KOHCTPYKLUM €MKOCTHOro npobHuka HanpshxeHns. Onsa noboro
M3 HUX MpU HanM4mMn obLLEero HECUMMETPUYHOIO MOSTHOro ConpoTMBNeHus, pasHoro 150 OM, eMKkoCTb NpobHUKa Hanps-
XEHUS1 YCTAHOBIEHHOIO Ha kabene, coeanHeHHoM ¢ noptom MO, ByaeT aBnATbCA NapannenbHON Harpy3kowm o OTHoLe-
HUIO K obLLeMy HECMMMETPUYHOMY MOMHOMY conpoTusneHuto 150 Om.

EmkocTb npobHuKa no OTHOLWEeHMO K kabento, nogcoegmHeHHoMy k nopty MO, pgomkHa 6biTb NpnbnmManTensHO
paBHa 5 nod.

MepBbIN NOAXOA K KOHCTPYKLMM €MKOCTHOrO NpoBHMKa HanpshkeHus npegnonaraeTt cos3jaHve npobHuka B Kade-
CTBE YCTpOWCTBa, paboTa KOTOPOro OCHOBaHa Ha UCMONb30BaHWUM U3NYECKOro yaaneHus oT kabens, NnoAcoeaNHEHHO-
ro k nopty MO, Ana nonyyeHus Harpyskm MeHee 5 nd. OTOT TMN €MKOCTHOrO NPOBHMKa HanpsXeHus npveeaeH B [6],
nyHKT 5.2.2.
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BTopon noaxon K KOHCTPYKLMU €MKOCTHOro npobHuKa HanpsbkeHWs NCNomnb3yeT eMKOCTHOE YCTPOMCTBO CBA3W,
KOTOpoe MakcumanbHO NpubnuxeHo k kabento, nogcoegnHeHHomy K nopty MO (dpaktuyeckm 3To yCTPONCTBO HaxoamTcs
B pM3NYECKOM KOHTaKTe ¢ usonsauven kabens). CTangapTHbIn ocuunnorpadunyecknini NPOBHK HanNpsXXeHUsi, ConpoTuB-
nexnem 6onee 10 MOM 1 emkocTbio MeHee 5 nd, ycTaHaBnNMBaroT NOCNeaoBaTernbHO C EMKOCTHBIM YCTPOVCTBOM CBA3MW.
TeopeTnyeckn Ha eMKOCTb NMPOBHUKa NO OTHOLLEHWUIO K Kabernto, noacoegnHeHHomy K nopTy MO, eMKOCTHOe yCTpONCTBO
CBS3U HE JOMXKHO OKasbiBaTb BNUsHWA. Ha npakTuke nM3-3a usnM4ecknx pasmepoB €MKOCTHOrO YCTPOWCTBa CBA3W na-
pannernbHO C eMKOCTbIO NPOOHMKa BO3HMKaET 3HayuTenbHas napasuMTHas emKocTb. B aTom criyyae oblas emkocTb
Harpy3ku 6yaet 6onblue eMKocTM nNpobHuKa, 1 TpeboBaHWe UMeTb naparnnenbHy Harpy3ky eMKoCTbio MeHee 5 nd He
Oyaet BbinonHeHo. Mpu ncnonb3oBaHMM 3TOr0 MeToAa €MKOCTb HarpyskM Heobxoaumo nNpoBepsATb namepeHnsamun. Em-
KOCTb Harpyskv OnpefensiT usMepuTeneMm emMmKoCTM, KOTOpbI AomkeH pabotaTe B nonoce yactoT ot 150 klu go
30 Ml'u. EMKOCTb Harpysku namepstoT mexay kabenem, coegmHeHHbiM ¢ noptom MO (Bce npoBoaa kabens coegmHsoT-
CA BMECTe B TOYKE COeAVMHEHUS C M3MepuTenem) u nnacTuHow 3asemneHuns. [pn nsamepeHnsix eMKOCTU Harpysku gon-
XKEH MCNomnb30oBaTbCsA TOT Xe Tun kabens, YTo U Npu U3MepPeHUn KOHAYKTUBHBLIX VNPT,

MpwumeuyaHune— HeonpegeneHHOCTb M3amMepeHuin byaeT HanMmeHbLuen, ecnu AnuHa kabensa mexay MO n MO
meHee 1,25 m. Tpu 66nbwmMx AnuHax kabenen MoryT obpas3oBaTbCs CTOSUME BOSHbI, OKasbiBalLMe HeraTuBHOE
BMMSAHWE Ha M3MEPEHUs HanpskeHus u Toka. [Mpu ncnonb3oBaHum ANVHHBIX kabenew, ecnm He MoryT ObITb cobnioge-
Hbl HOPMbI HanNPsSXXEHUst 1 Cunbl TOKa, PEKOMEHOYETCS UCNOMb30BaTb METOA M3MEPEHUS MOLLHOCTM, YCTaHOBMEHHbIN
B B.1.5.

E.4 KombuHmpoBaH1e HOPM HanpsPKeHUs 1 Toka

Ecnn cymmapHoe obuiee HecUMMETPUYHOE MONHoe conpoTueneHve He pasHO 150 Om, npoBoauTbL M3Mepe-
HMUS TOMbKO HAaMPSKEHWUS UK CUMbl TOKa M3-32 3HAYUTENBbHOW HEeonpeaeneHHOCTM n3mepeHuin, obycnoBneHHon Hens-
BECTHbIMWN OBLLUMN HECUMMETPUYHBLIMU COMPOTUBIEHNAMMU, He gonyckaeTcd. OgHako ecnu U3MepstoT U HanpsXkeHne m
Cuny ToKa Npyv OAHOBPEMEHHOM MPMMEHEHUN HOPM HampsKEeHWs U CUNbl TOKa, TO B pe3ynbraTe MomnyyaloT OLEHKY
HanxyALUero crny4as SMUCcun NoOMex, pacCMaTpuBaeMoro Huxe.

OcHoBHas cxema U3MepeHUn, MPUMEHUTENBHO K KOTOPOW B HACTOSLLEM CTaHAapTe yCTaHOBMNEHbl HOPMbI 06LLEero
HeCMMMETPUYHOro HanpsxeHus u Toka WPTI, npuBeaeHa Ha pucyHke E.1. Cxembl nobbix n3MepeHui cpaBHUBAIOT C
3TON CXEMON.

_______ OTanoHHoe namepeHune
I_ 5 _I ! Z,=150 Om
, —

I O 0,
| |
| |
I
O Ik
| Y
| |
I e I 7

I

MO — ucnbiTyemoe o6opyaosaHue; Z, — obliee HecuMMeTpUUHOe nosnHoe conpoTuenerne VO; U, — Hanpsxxenne uctounuka UPTT;
U — obwee HecummeTpuyHoe HanpsbkeHue WMPI Ha nopte ceasn; [ — obwuii HecummeTpuuHbii Tok WPI Ha nopTe cBsay;
Z, — obliee HECUMMETPUYHOE MONTHOE COMPOTUBIIEHUE Harpysku

PucyHok E.1 — OcHoBHasa cxema paccmoTpeHus Hopm WVPT1 npu 3agaHHOM 3Ha4YeHUn CymMMapHOro obLero Hecum-
METPWUYHOrO MOSIHOro ConpoTUBREHus, pasHoMm 150 Om

3HaueHune Z, ABNAeTcs HeusBecTHbIM napameTpom MO, sHaueHne Z, paeHo 150 Om npu 3TanoHHOM M3mMepeHun.

Ecnn namepeHunsa npoeogat 6e3 onpegeneHns obLiero HECMMMETPUYHOTO MOMTHOrO CONPOTUBIIEHUS, NOAKNOYae-
moro k MO, ncnonb3yoT yNpoLLEHHYI CXemy, npedcTaBneHHyo Ha pucyHke E.2, rae obliee HecumMmeTprMyHOE MonHoe
conpotusrieHne Z, onpegenserca MO n moxeT umetsb nioboe 3HaveHne. Takum obpasom, Z, u Z, aensiotes, B obwem
cnyyae, HeM3BECTHbIMU NapameTpamMmu U3MepeHun.

Ecnn namepeHns npoBoAAT MO cxeme, NpMBEAEHHOW Ha pucyHke E.1, Hopma cunbl Toka U HOpMa HanpsikeHus
OOMKHbI BbITb 3KkBMBanNeHTHbl. OTHOLWIEHNE MexXay HanpsbkeHuem u cunomn Toka Bcerga byget pasHo 150 Om, n and
onpegeneHns coorseTcTens Hopme NPT MoxHO ncnone3oBatb NMMB0 naMepeHune HanpskeHus, Nnbo cunbl Toka. Ecnin
3HauveHne Z, He paBHO 150 OM, 3TO COOTHOLIEHME HE BBLIMOSHAETCS (CM. pUCYHOK E.2).

BaxHo oTmeTuTb, 4yto napameTtp MO, onpepensowmMin COOTBETCTBUE HOPME, HE SBNSETCH UCXOAHbLIM Hanpsixke-
Huem U,. N3mepenne HanpskeHuss WUPIT nposoautca Ha cTaHgapTHOM conpotueneHun Z, (150 Om) n 3aeucut ot
3HaveHun Z,, Z, n U,. 3HaueHne Hopmbl VIPTT MoxeT GbiTh cobritoaeHo, ecnu MO MMeeT BbICOKOe CONpoTuBneHne Z, 1
Gonbloe 3HayeHWe UCXOOHOro HanpskeHust U,, U HU3Koe compoTuerieHne Z; u manoe 3HadveHune U,. B obiem
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MO — ncnbityemoe  obopyaosanue; MO — noakniodaemoe obopyfosaHue; Z; — obliee HECUMMETPUYHOE MOSIHOe COMpoTMBIIe-
Hue VO; U, — HanpsxeHne nctodHuka UPTT; U — obuiee HecummeTpuyHoe HanpshkeHue VIPTT Ha nopTe cBsasu; 1 — obLumili HecummeT-
pudHbIi Tok WPT Ha nopTe ceasn; Z, — obliee HecuMMeTpu4Hoe nonHoe conpotusnexne MO

PucyHok E.2 — OcHoBHas cxema npoBedeHUs U3MEepPEHWUIn Npu HEM3BECTHOM CyMMapHOM obLemM HECMMMETPUYHOM
MOMHOM COMPOTMBNEHWM

cryyae, NpefcTaBneHHOM Ha puUcyHke E.2, ecrim He onpefernieHo sHadeHne Z,, M3MepuTb TOYHOE 3HaYeHue Hanpse-
Hua UPI HeBo3mMOXHO. [lockonbKy sHaveHus Z, n U, He onpeneneHbl, HEeBOSMOXHO BbIYMCNNTL HanpsxkeHue VPT,
Aaxe ecnn U3BECTHO 3HaveHne Z, (M3MepEeHo UM BbIYUCIIEHO C y4eToM 3HadeHuin [ n U). Hanpumep, ecnn ana MO ¢
YPOBHEM 3MWCCUW MOMEX, MPEBLILAILWMM HOPMY, USMEPSIOT HanpshkeHe B yCTaHOBKE C HWU3KUM 3HadeHueMm Z, Ha
ctopoHe MO (Z, < 150 Om), moxHo cuuTats, 4to MO cootseTcTBYET HOpMe. Ecnu ans toro xe MO usmepsaoT Tok B
YCTaHOBKE C BbICOKMM 3HAYeHMeM COMPOTMBIEHUA Z, (Hanpumep C npuMeHeHneM heppuToB), Takke MOXHO cuMTaTthb,
yTto MO cooTBETCTBYET HOPME.

OpHako ecnm HopMmy Toka M HopMy HanpsikeHus VIPT npuMmeHsaoT ogHoBpeMeHHO, To Ans MO ¢ noBbIWEHHbIM
YPOBHEM 3amuccumn Nomex Bceraa GyAeT yCTaHOBMEHO NpeBbilieHne nnbo HopMbl Toka (ecnm Z, < 150 Om), 6o Hopmbl
HanpskeHus (ecnn Z, > 150 Owm).

Ecnun cymmapHoe obuiee HeCMMMETpUYHOE MOSHOE COMpOTUBIEHUE NoAknto4aemoro obopyaosaHusa Z, He paBHO
150 Owm, ponyckaetcs MO, npy nsmepeHnax cooTeeTcTBoBaBllee Hopmam npu Z, = 150 Om, cunTate HECOOTBETCTBYHO-
wmm. OgHako MO, He COOTBETCTBYIOLLEE HOPMaM, HW MPU KakUX YCrOBUSX HE MOXET ObiTb NpuHATO. CnegoBaTensHo,
n3MmepeHune B cooTBeTCcTBUM € B.1.3 gBNseTcs oueHKon HanxyaLwero criydast mnoMexXoamMmnccum.

E.5 BbipaBHMBaHue 06L1Ero HECUMMETPUYHOIO NOJSTHOrO CONPOTUBIIEHUS C NOMOLLLIO PeppUTOB

B HekoTopbIx cny4vasx (ecnu obliee HeCMMMETPUYHOE MOMHOE COMpPOTUBIEHWe, coddasaemoe 10, 3aBegomo
meHee 150 OM) MOXHO BbIPOBHSATL conpoTuBneHne, obaenss deppuTtbl K kabeno, nogcoefmHeHHoMy k nopty MO.
B cooTtBeTcTBUM C B.1.4 HE0Bx0AUMO NPOBOAUTL N3MEPEHNS OOLLEro HECUMMETPUYHOIO CONPOTUBIIEHUS U €0 BblPaBHW-
BaHME C MOMOLLbI0 PEPPUTOB Ha KaXJoW 4acToTe M3MEpPEeHUI 40 Tex Nop, noka obliee HECMMMETPUYHOE COMpOoTUBIe-
Hue He Byget paBHo (150 + 20) Om. HactoAwmin meTton ABNAeTCA AOBOMbHO CMOXHBIM U TpebyeT MHOIo BPEMEHU npu
MCNonb30BaHUM BO BCel nonoce uameperui. Ecnv obuliee HecMMMeETpUYHOEe NOMHOe COMnpoTUBMEHME Ha cTopoHe MO
n3HayanbHO npesblwaeT 150 Om, ckoppekTupoBaTh obLlee HECUMMETPUYHOE MOSIHOE COMPOTMBIEHWE OO0 3HAYeHUs
150 Om pobasneHnem eppuTOB UNN M3MEHEHNEM MNONOXeHus depputoB Ang YactoT Hwke 30 MMy He npeacTasns-
€TCA BO3MOXHbIM.

E.6 Tpe6oBaHusa, npeabaBnseMbie K hepputam

McnbiTatensHas ycTaHOBKa ANA U3MepeHnNst 06LLEero HECUMMETPUYHOIO ToKa U 0BLLIEero HECMMMETPUYHOTO Hanps-
xeHns VPT ana skpaHWpoBaHHbIX KoakcuanbHbIX Kabenew npuBegeHa Ha pucyHke B.2. Peanctop conpoTuBneHnem
150 Om gomkeH ObITb NOAKMIOYEH MEXAY 3KPaHOM KOaKCMarbHOro kabensi n nNnacTMHOM 3a3eMreHusl, Kak nokasaHo
Ha pucyHke B.2. ®eppuTbl ycTaHaBNMBaKOT Ha KoakcuansHoM kabene mexgy conpotusneHvem 150 OM n nogkniovae-
MbIM obopyaoBaHvem. Huxe npuseaeHbl yHKUMOHanNbHbIe TpeboBaHusa K deppuTam, KoTopble Heobxogumo cobnto-
AaTb AN cOOTBETCTBUSA TpeboBaHMAM, yCTaHOBMEHHbIM B B.1.2. TlonHble cONpoTUBNEHUS 3MEMEHTOB MUCNbITaTENbHOM
YCTaHOBKM, NpeACcTaBrneHHbIX Ha pucyHke B.2, npusegeHsbl Ha pucyHke E.3.

B B.1.2 ycTtaHOBNEHO, 4TO (heppuTbl AOMKHbI 06ecneunBaTb BbICOKOE CONPOTUBIEHME, 4ToObI obLlee HecummeT-
pU4HOEe CONpOTMBIEHME CrpaBa OT pe3nctopa conpoTuereHnem 150 OM 6bINo0 AOCTaTOYHO GOMNbLUMM ANA UCKITHYEHUs
€ro BNUSHUA Ha pesynbraTbl M3MEpPeHuin. ATO CONPOTUBNEHNE NpeacTaBneHo Ha pucyHke E.3 KOMOGMHWMpPOBaHHbLIM
NOSHBLIM COMPOTUBIEHNEM, Obpa3oBaHHbIM Z 4

ferrite aecm *
Kom6uHnposaHHoe conpoTueneHne Z, nZz He OOMKHO YMeHbLUaTb Harpysky, co3gaBaemMyto pes3vCTOpoM

errite aecm

conpotueneHnem 150 Om. [onyck ansa obuiero conpotusnexus 150 Om ycTaHOBMNEH B HACTOsILLEM CTaHAapTe U paBeH
+20 Om B nonoce 4actot o1 0,15 ao 30 MI'y. CnepnoeatentHo, obuiee nocnenosatensHoe conpotusnenne Zy, .. W2 ..
napannensHo ¢ peanctopom conpotuerieHnem 150 Om gomkHo GbiTb He MeHee 130 Om, He3aBMCMMO OT 3HadeHus

4

aecm*
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OKpaH koakcuarnbHOro kabensi

Mo no
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I Zeyctem | | Zterite [ I_ Zaeem I
l H
+ t 1
| ' |
| | L | |
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| euctem | (aKkpaH kabens — 3emns) | “aecm I
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| — I = | — |
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Ugytem — OOlLEE HecummeTpuyHoe HanpsbkeHne WIPT, cosnasaemoe VO; Z, ;... — obliee HeCUMMETpUiHOe MOSIHOEe COnpoTUBIIe-
Hue NO; U,,.,, — obliee HecummeTpuyHoe HanpshxeHne UPTI, cospasaemoe MO; Z,, .. — obliee HeCUMMETPUYHOE MOSIHOE Conpo-

Tnenenue NO; Z . — NonHoe conpoTuerieHne dheppuTos

PucyHok E.3 — lMonHble conpoTvBNEeHUs aneMeHToB (CM. pucyHok B.2)

Ana onpefenexns xapakTepucTuK CONPOTMBIEHNS 4OCTAaTOMHO PACCMOTPETL TOMNLKO ABa cryyas: Z, ... — Pa3om-
KHyTas uenb U Z, ... — UeNb KOPOTKOTO 3ambikaHus. Ecnu MoryT GbiTb BbibGpaHbl heppuThl, COOTBETCTBYIOWME STUM
TpeboBaHuAM, To NpuHUMalOT Mloboe 3HaveHne Z,, .. .

Cnyyan 1: Z,,.,, — PasoMKHyTas uenb

Kom6nHuposaHHoe nocnefoBaTtefibHOe CONPOTUBNEHUE Zp, i U Z, .., ABNAETCA OTKPLITON Lienbto. ConpoTusre-
HWE OTKPLITOW Lenu napasnnenbHo ¢ conpotuerieHneM 150 Om pasHo 150 Om. Conpotusnexue Zg,, ., MOXET UMETb
noboe 3HaveHue.

Cnyvan 2: Z 40om — Ue€MNb KOPOTKOrO 3aMblKaHus

KombuHmpoBaHHoe nocriegosatenbHoe conpoTtuenenne Z, . U Z, ., PaBHO Zg ... 3HadeHve Z, .. napan-
nernbHoO C pesncTopoM conpoTmeneHnem 150 Om AormkHO BbiTh He MeHee 130 OM. [nA  BblMMCNEHUA 3HadeHUs Z;

errite
NPUMEHAIOT  BblpaXxeHne

(150 Z,

e

i) | (1500m +Z

ferrite)

>130 Om. (E.1)
3HayeHune Ztorite 6ynet paBHo 1000 Om. 3T0 3HAUUT, 4TO heppUTbLI, BbIOpaHHbIE AN 3TOro Criydas, JOMKHbI UMETb
conpoTtueneHne 1000 Om B nonoce yactot oT 0,15 go 30 MI'u. [Ons KOHKPETHOro Kommnnekta pepputoB MUHUMAarbHOE
WHOYKTUBHOE conpoTueneHve jolL umeetr mecto Ha yactote 0,15 Mlu.

KomOuHMpys ABa onucaHHble Bbille Cryyasi, MOXHO caenaTb BbIBOA, YTO YCIOBUS KOPOTKOIO 3aMblKaHWs Ha vac-
ToTe 0,15 MI'y ycTaHaBnuBalT MUHUMarnbHble TpeboBaHUst kK conpoTuBneHuto eppuToB. MNpurogHsl nobble deppuTsl,
obecneymnBatoLLme conpoTuBneHve bonbluee ykasaHHOro 3HadeHusi B nonoce Yactot ot 0,15 no 30 MIu.

[nsa onpegeneHns NpurogHoCTN eppUTOB K MPUMEHEHUIO NPU U3MEPEHUN 0BLLLEr0 HECUMMETPUYHOIO HanpsiKe-
HUS1 1 obLLero HecuMmmeTpuyHoro Toka UMP B COOTBETCTBUKN C NPUIOXeHNEM B MoxeT ObiTb NPpUMEHeHa UCMbITaTeNb-
Has ycTaHoBKa, NpuBeaeHHasi Ha pucyHke E.4. MamepeHus nonHoro conpoTMBneHMs NpoBOAAT NMMGO C NPUMEHEHUEM

ToKOCbEMHUK EMKOCTHbIN NpoBHUK beppuTsl
HanpspKeHus
Mameputenb —]> v
| 9
MOJTHbBIX
COonpoTHBIEHNI A
150 Om
Q

O 3emna O Uameperus

© BbIX0/] BbICOKOYACTOTHBIX
koneb6aHuin

AHanusaTop uenen

PucyHok E.4 — YcTaHOBKa Ans M3MepeHust NonHOro conpoTmeneHns pesuctopa conpoTtusrneHnem 150 Om
n ceppuTtoB
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M3MepUTENsl MOJHbIX CONMPOTMBIEHUA, MO0 OTAENbHBIMA M3MEPEHUSIMU CUMbl TOKA W Hanpskennss [ n U cooTeeTt-
CTBEHHO (CM. pyCyHOK E.4) 1 BbluMCNEHNEM 3HAYEHUSA NOSIHOrO CONpPOTMBMEHMS. [10CTaTO4YHO N3MepATb CONPOTUBIEHMUS
Ha yacToTte 0,15 MI'u. OagHako xenaTenbHO Takke M3MEepPUTbL CONPOTUBIEHNE BO Beel nonoce vactoT ot 0,15 go 30 Mlu,
4yTOObI y6EeamTbea B TOM, YTO NapasnMTHas eMKOCTb, CBS3aHHas € heppuTamMum 1 KoakcuanbHbiM kabenem, He yxyawaet
conpoTuenexHne depputa.

M3mepeHns nokasblBatoT, 4TO He06X0AMMOE NOSTHOE COMPOTUBIIEHNE HE MOXET ObITb MONYy4EeHO MpU UCNOMb30Ba-
HUW eQMHUYHOrO hepprTOoBOro Toponaa. [ina NCKNIoYEeHUs BNNSHUA NapasMTHON eMKOCTM Ha ConpoTueneHne eppuTos
Heobx0AUMO NMPUMEHEHUE HECKOMNbKNX TopouaanbHbIX CEPAEYHUKOB.

B nabopaTtopHbix ycnoBuax 6bina npakTuyeckn npogeMOHCTpMpoBaHa BO3MOXHOCTb MOMyYeHUs HeobXxoanmoro
MOSTHOrO COMPOTMBIEHNS Ha NOOLIX YacToTax.

MpunoxeHune X
(cnpaBo4Hoe)

Pexxumbl pyHkunoHupoBaHus OUT HEKOTOPLIX BUAOB NpPU UCMbITaAaHUAX

.1 ®yHKUMOHMpPOBaHMe YCTPOWUCTB BU3yaribHOro OTOGpaXeHus

Ecnn NO BkntovaeT B cebsi BU3yanbHbIA AUCNEN UMM MOHUTOP, MPUMEHSIOT crneaylolme npasuna:

- OpraH ynpaBrieHUsi KOHTPACTHOCTbIO YCTAHABMMBAKOT Ha MaKCUMyM;

- OpraH ynpaBneHus ApKOCTbI0 YyCTaHaBNMBaKT HA MakCUMyM UIK, ECNW ralleHne pacTpa NponCcXoauT Npu ApKOCTU
MeHee MaKkcuMmarbHOW, Ha 3TO 3HaYeHWe ralleHus pacTpa;

- ANS UBETHBIX MOHWUTOPOB MCNOMb3YT 6enble OykBbl HA YepHOM hOHE Ansi NpeAcTaBeHNs BCEX LBETOB;

- BblIGMpatoT (ecnu Bo3mMOXHO) Haubonbluunii ypoBeHb VIPTT npu nogade nonoXuTensHOro unm otpuuatensHoro
BUAEOCUTHana;

- yCTaHaBMMBaKT pa3mep CMMBOMOB M UX YMCIO B CTPOKE Tak, YToObl Ha aKpaHe oToOpaxanochk Hanbonbliee
4YNCNo CYMBOJIOB;

- ANsi MOHUTOPOB C rpacU4EeCcKMMN BO3MOXHOCTAMW Ha 3KPaH BbIBOAWUTCSA CABWraemasi no BEpTUKaNu KapTuHKa,
cocTosas 1u3 cumeonoB «H». [Ins MoHUTOpPOB, 06nagatLLmnx TONbKO TEKCTOBLIMIU BO3MOXHOCTSIMU, Ha 3KpaH BbIBOAMWT-
Csl cnyvawiHbI TekcT. Ecnv nsobpaxeHnsa OaHHbIX BWAOB NPUMEHUTH HEmb3si, UCMOMb3YT TUMNOBOW OUCMNEN.

Mpn BbINONHEHUM BbileyKa3aHHbIX nNpasun MO fomkHO yHKLMOHMPOBATL B pexnmMe, obecrneynBarolLeM Hau-
6onblumn yposeHs UPTI.

XK.2 dyHKuMoHUpoBaHUe hakCMMUNbHBLIX annapaTosB

dakcMMunbHble annapaTbl UCMLITLIBAOT B COCTOSIHAM OXMAAHWS U B peXumax npvema u nepefadvm ¢ npuMeHe-
HMEM TecT-Tabnuubl ANa GakCMMUIbHBIX MPUEMHUKOB B pexume Haubonee AeTanbHOr0 M3o0paXeHus.

MpwumedaHwne— [Ona BoisBNeHus HambonbLuero yposHst PN moxeT notpeboBaTbca NOBTOPUTL TECT-TabnuLy
HEeCKOnbKo pas.

K.3 dyHKUMoHUpoBaHUe TenedoHHbIX annapaTos

TenedoHHbIE annaparthbl, CNocobHble NepeaaBaTh peyveByld UHPOPMaLUMIO C NMPUMEHEHNEM LIMAPOBBLIX CUrHAroB,
UCMbITBIBAIOT B COCTOSIHUN OXWAAHWUS U peXUMax npuemMa v nepefavm cTaH4apTHOW pedyeBor MHopmalmn, ycTaHoB-
NeHHon ana  TenedgoHoOMeTpun.
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CBefeHusA 0 COOTBETCTBUM CCbITOYHbIX MeXAOyHapoaHbIX CTaHAApPTOB HAUMOHAINIbHbIM
cTaHAapTam Poccuiickon CDe.qepauMM, ncnossib3oBaHHbIM B HacTosLWeM ctTaHaapTe

Tabnunua W1

B Ka4YeCcTBe HOPpMaTUBHbIX CCbIJTIOK

O603Ha4YeHne CChbINTOYHOro
HauMoHanbHOro ctaHgapTa
Poccuiickon ®epepaunm

O6o03HayeHne 1 HaVMeHOBaHWe CCbINTOYHOro MeXayHapoagHOro ctaHaapTta
N ycnosHoe o0603HaYeHne CTeneHn ero CooTBETCTBUSI CCbINNO4YHOMY
HaunoHanbHOMYy CTaHOapTy

FOCT P 51317.4.6 — 99
(M3K 61000-4-6 — 96)

M3K 61000-4-6:1996 «OnekTpoMarHutHaa coBmectumocTb (OMC) —
Yactb 4: MeTtogbl ucnbiTaHnn U naMepeHnn — Pasgen 6: YCTON4MBOCTb K
KOHOYKTUMBHBIM MOMexXaMm, HaBeZleHHbIM pagno4acToTHeIMK nonsimMuy (MOD)

FOCT P 51318.11 — 2006
(CUCTIP 11:2004)

CUCIP 11:2004 «IMpomblluneHHble HayyHble 1 meguunHckme (MHM)
BbICOKOYACTOTHbIE YCTPOACTBA — XapaKTepUCTUKN 3MEKTPOMarHUTHbIX No-
Mex — Hopmbl n metoabl uamepeHun» (MOD)

FOCT P 51318.13 — 2006
(CUCIP 13:2006)

CUCIP 13:2006 «3ByKOBblE U TeNeBU3WOHHbIE paguoBeLLaTeNbHbIE
NPUEMHUKM U CBSI3aHHOE C HMMMK 0bopyaoBaHuEe — XapaKTepucTuku pa-
anonomex — Hopwmbl 1 metoasl uamepenuin»y (MOD)

FOCT P 51318.16.4.2— 2006
(CUCIP 16-4-2:2003)

CUCTIP 16-4-2:2003 «TexHunyeckne TpeboBaHus K annapartype Ans us-
MEepeHUa paguornoMex M NOMEXOYCTOMYMBOCTU U METOObl U3MEPEHUA —
Yactb 4—2: HeonpegeneHHOCTH, cTaTUCTUKa U MOAENMPOBaHUE HOPM —
HeonpeneneHHocTb namepenuii B obnactn AMC» (MOD)

FOCT P 51319 — 99

CUCIP 16-1:1999 «TexHu4eckue TpeboBaHWsA K annapaTtype Ans W3-
MEpPEHNs pagnMonoMex U NoMexoyCTOMYMBOCTU U METOAbl U3MEPEHUn —
YacTtb 1: AnnapaTtypa Ansi M13BMepeHusi pagamonoMex 1 noMexoyCcTonvmBoc-
™» (NEQ)

FOCT P 51320 — 99

CUCIP 16-2:1996 «TexHu4eckue TpeboBaHWsA K annapaTtype Ans W3-
MepeHuns paguMonomMex U NoMexoyCcTOMYMBOCTU U METOAbl U3MEPEeHNn —
YacTb 2: MeToabl nsmepeHuii paguonomex u nomexoyctondmsoctuy (NEQ)

FOCT P 51700 — 2000

MC3-T 0.9 (1988) «M3mepuTenbHble cxeMbl AnA onpeaeneHus crene-
HW acMMMeTPUM OoTHocuTenbHO 3emnn» (MOD)

FOCT 30372 — 95/TOCT P 50397 — 92

M3K 60050-161:1992 «MexayHapoOHbIN 3NEKTPOTEXHUYECKUI  CIO-
Bapb — ImaBa 161: OnekTpomarHuTHasa coBmectumocTby (NEQ)

FOCT 14777 — 76

B HacTosiwem ctaHgapTe MCnosib3oBaHbl cnegywuie  ycrnoBHble 0003Ha4YeHNss CTeNeHn COOTBETCTBUS

CTaHOapToB:

- MOD — mopamduumMpoBaHHble CTaHAapTbl;
-NEQ — He3KBMBaneHTHble CTaH4apThI.
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Bonpockl, kacatowmeca acMMMETPUN NIMHUIA Nepefayn OTHOCUTESNBHO 3eMSin

TexHuyeckne TpeboBaHMA K annapaTtype AN M3MEpPEHUs pagnornoMex Un MoMeEXo-
YCTOMYMBOCTU U MeTodbl namepeHun — Yactb 1-1: AnnapaTypa ans nsmepeHus pa-
OVOMNoMeX U MoOMEXoycTonunmBocTM — MameputenbHas annapartypa

TexHuyeckme TpeboBaHWA K annapatype Ans U3MEPEHUs paanornoMex U NoMexoy-
CTOMNYMBOCTU U MeToAbl M3mepeHnn — YacTb 1-2: AnnapaTtypa Ans uamepeHuns pagmo-
nomMex 1 nomexoycTtonumBocTn — [ononHutensHoe obopyaoBaHne — KoHOyKTUBHbIE
nomexmu

TexHudyeckme TpeboBaHMA K annapartype A5 M3MEpPEeHUs pagnornoMex Un MoMeEXo-
YCTOMYMBOCTU U MeTodbl n3mepeHun — Yactb 1-4: AnnapaTypa Oons usmepeHus pa-
OVOMNoMexX M NoMexoycTonumBocTn — [lononHutensHoe obopyaoBaHne — WManyyae-
Mble MoMexXu

TexHudeckme TpeboBaHMA K annapartype A5 M3MEpPEeHUs pagnornoMex Un MoMeXo-
YCTOMYMBOCTU U MeTOAbl U3mMepeHuin — Yactb 2-3: MeTtoabl naMepeHus paguornomMmex
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CpaBHMTeJ’IbeIe n3MepeHna 3aTtyxaHuda I'IOJ'Iy6€33XOBbIX KamMmep U OTKPbITbIX N3Me-

puTenbHbIX Nnowaaok. Tpyabl MexayHapoaHoro cumnosnyma |IEEE no anektpomar-
HUTHOM coBMecTUMocCTK, 1982
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